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BHumaHwne
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1. TEXHUYECKOE OINMNCAHUE

1.1 BBeaenue

1.1.1 HacTosiwee TexHM4Yeckoe onncaHme npegHasHavyeHo ANt 03HAKOMIIEHUS1 C
BO3MOXHOCTSAMM, NPUHLMNAMK paboTbl, KOHCTPYKUMEN U NpaBuiamMm akcnnyataumm énoka
penenHon 3awmtbl BP3.

1.1.2 CokpalleHuns, ncnonb3yemble B TEKCTE:

MT3 — MmakcumarnbHasa TokoBas 3aLunTa;

BP3 — 610k penenHon 3alnThl;

MK — mogynb KOHTponnepa;

Bl — 6nok nuTanus;

P3A — penenHas 3awmTta n aBToMaTuka,

N3 — MHCTpyKUMS No aKcnnyaTauuu;

TT. — namepuTenbHbIN TpaHcopMaTop Toka

KKW — xuakokpuctannnyieckmin tHankaTop;

ACY — aBTOMaTM3MpOBaHHas cuctema yrnpaBreHus;

THIT — TpaHcopmaTop HyneBon NocneaoBaTeNnbHOCTH;

AYP — aBTOMaTM4yecKas YacToTHas pasrpyska;

033 - ogHoa3HoEe 3aMblKaHNE Ha 3EMITIO;

N3 — nHCTpyKumMa no akcnnyataumm;

M3BM — nepcoHanbHasa anekTPOHHO-BbIYMCIINTESNIbHASA MaLUmMHa |

1.2 HasHaueHne

1.2.1 Bbnok penenHon 3awmntel BP3 (B ganbHenwem — 6n0K) npegHasHavyeH Ans
BbIMOMHEHNA  (PYHKUMMA  penerHOn  3awuTbl,  YNpaBfieHUs  BbICOKOBOSIbTHLIMMN
BbIKNOYaTenaMm unaepos n popMUpOBaHUA CUrHANOB aBapuUUHO-NpesynpeanTeribHon
curHanu3aumm npucoeauHeHun  TpaHcdopmaTopoB, ceTen, kKabenen, MOTOPOB
HanpsxeHuem 6-35 kB.

Brnok npegHasHayeH ans ycraHoBku B penenHbix otcekax KCO, KPY Ha naHensx v
B WKadhax penenHo 3awnTbl U NynbTax yrnpaBneHnsa afekTpocTaHuum n nogeraHummn 6-10
KB.

1.2.2 bnok 9BnseTcd COBPEMEHHbIM LWMPPOBbBIM  YCTPOMUCTBOM  3aLUMUTHI,
ynpaBneHus u npoTMBoaBapumnHON aBToMaTUKK U NpeacTasnseT cobon KOMBMHMpPOBaHHOE
MHOroOyHKLMOHANbHOE YCTPONCTBO, OObeauHSALWee pasnuyHble (YHKUUW 3alunThl,

KOHTPOJ14, ynpaBsieHNA U CUrHanan3auun.



Mcnonb3oBaHMe B YCTPOMCTBE COBPEMEHHOW MWKPOMPOLECCOPHON 3fIEMEHTHON
6a3bl obecneumBaeT BbICOKYIO TOYHOCTb M3MEPEHUIA U MOCTOSIHCTBO XapPaKTEPUCTUK, YTO
NO3BOMSAET CyLEeCTBEHHO MOBbICUTb YYBCTBUTENBHOCTb U ObICTpOAENCTBUE 3alumT, a
TaKkKe YMEHbLUNTb CTYNEHN CENEKTUBHOCTM.

1.2.3 bnok npegHasHa4vyeH gnsa SKcnnyaTauum B Criegyowmx yCrnoBuaXx:

- TemnepaTypa oKpyxatoLiero Bosgyxa — ot MuHyc 0°C go nntoc 50°C;

- OTHocuTenbHas BrnaxHocTb npu 25°C o 90%;

- artmocdepHoe gasneHne — ot 600 mm pT. cT. 4o 800 MM pT. CT.;

- OKpyXawllasa cpefa HeB3pbiBOOMacHas, He coepxaliass TOKOMPOBOASLLEN
MbIfIN, arpecCuUBHbIX NapoB M ra3os, paspyLlaloLwmnx N30MALMI0 1 MeTansbl;

- MECTO YCTaHOBKM OOJHKHO ObiTb 3awumuieHo OT nonagaHus 6pbi3r Bogbl, macen,
3MYIbCUN, a TakkKe OT NPSIMOro BO34ENCTBUS COSTHEYHOW paanauunm;

- CuHycouaanbHasa Bubpaunsa Boofb BepTukanbHon ocu yactoton ot 10 go 100 Ny,
C yckopeHunem He bonee 1g.

1.2.4 Bnok MOXeT NPUMEHATLCA ONS  3alUUTbl ANIEMEHTOB pacnpeaesiMTeNibHbIX
ceTeun, Kak CaMOCTOATENbHOE YCTPOMCTBO, TaKk U COBMECTHO C ApPYrMMu YCTpOMCTBaMu
P3A (Hanpumep, AyroBou v ra3oBoOK 3aluMTamm).

1.2.5 bBbnok obecneymBaeT BbINOSIHEHNE CNEAYIOLNX OYHKLUNNA:

- BbINOSIHEHME (DYHKUUN 3alunTbl, aBTOMaTUKM U YyNpaBreHus, onpegeneHHbIX
Mnya nNnTo;

- 3apaHve BHYTPEeHHen koHdurypauum (BBOA/BbIBOA 3alUT U aBTOMATUKK, BbIGOP
3aLMTHbIX XapakTepUCTUK 1 T. 4.);

- BBOA W XpaHeHue yCTaBOK 3alMT 1 aBTOMaTUKW;

- KOHTPOMb U MHAUKALMIO NMOSIOXEHNS BbIKIOYaTENS;

- HENnpepbIBHbLIA ONepaTUBHbBIA KOHTPOSb paboToCnoCOBHOCTN (CamMoamnarHOCTUKY)
B TEYEHME BCEIO BPEMEHU paboThl;

- noslydeHne OUCKPETHbIX CUrHamoB ynpasfieHus, Bbldady KOMaHg ynpaBneHus,
aBapuNHOM N NpeaynpeauTesibHOM CUrHanmMsauum;

- ranbBaHN4YECKYH pa3Bsa3Ky BCEX BXOAOB M BbIXOAOB, Ansi 06ecneyeHns BbICOKON
noMexo3alLnLEHHOCTN;

- BbICOKOE COMPOTUBIIEHME U MPOYHOCTb WU30MALMN BXOAOB U BbIXOOOB MeXAy
cobon Ans noBbIWEHNA YCTOMYMBOCTM Onioka K nepeHanpsikeHWsM, BO3HMKaKOLWMM BO
BTOPUYHbLIX Lensx KPY.

1.2.6 bnok obecne4ynBaeT BbINOfIHEHME  CReayWMX  (PYHKUUA  3alUuThbl,

CUrHanms3auum n ynpasiieHuaA:



3awmTbl:
- MakcumarnbHasa TokoBas 3awmta (MT3) B Tpex dpasax co creayrowmMmm BpeMATOKOBbIMU
XapakTepucTuKkamu:

- crnabo MHBepCcHaa XapakTepucTUKa;

- HOpManbHO MHBEPCHasa XapakTepUCTUKa;

- CUITbHO MHBEPCHAs XapakTepucTuka;

- Ype3Bbl4aNHO UHBEPCHAs! XapaKTepuUCTUKa;

- He3aBUCKMMas XxapakTepucTuKa.
- TOKOBasi oTceyka B hasax;

- OTCeuYKa Mo TOKY YTEYKN Ha 3eMNio;
- MakcumansHas TokoBas 3awmrta (MT3) no TOKy yTeukm Ha 3emrnio Co creaylwumu
BPEMSATOKOBbIMU XapaKTepUCTUKaMW:

- crnabo MHBepCcHaa XapakTepucTUKa;

- HOpManbHO MHBEPCHasa XapakTepUCTUKa;

- CUITbHO MHBEPCHAas XapaKkTepucTuKa;

- Ype3Bbl4aNHO UHBEPCHAs XapaKTepUCTUKa;

- He3aBuUCnMMana XxapakTepuncTuka.

Curnanusaums:

- npegynpeguTenbHaa u aBapunHasi curHanusauus. MectHas nocpefCcTBOM CBe-
TOAMOAHBIX WHOMKATOPOB Ha NMUEBOW nNaHenu ©Onoka, AUCTAHUMOHHAs — KOHTaKTbl
BbIXOAHbIX pene;

- aBapurHbIN CUrHan B Criydae NpeBbIWEHNS CYMMapHbIM TOKOM YCTaHOBMEHHOIO
3Ha4eHus.

- M3MepeHne Kn oTobpaxeHue Ha XuaKokpuctannmyeckom wunHgukatope (PKKW)
OGnoka aneKkTpuyeckux napameTpoB CeTy;

- permctpaumsi napameTpoB aBapuUiHbIX COObITUI C NOCNEeaYLWMM UX BbIBOAOM Ha
XKW,

- CaMOKOHTPOSIb C BbIBOOOM pe3yfibTaTta Ha CBETOANOOHbIN MHOMKATOP Ha NMLIEBON
naHenw.

MpumeyaHme. CymmapHbIM Ha3blBaeTCA TOK, CKNaabIBaOLNNCS U3 BENIMYNH TOKOB,

NpoTeEKaBLUNX Yepe3 BblKIto4aTesib B MOMEHTbI ero aBapMVIHbIX OTKMIOYEHMUN.

YnpasneHue:

- ANCTaHUMOHHOE BKITIOYEHME U BbIKITIOYEHWE BbIKIO4aTenA,
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- MecTHas M AUCTaHUWOHHAsa yCTaHOBKa MnapameTpoB 3awuTbl. MecTHaa yepes
KnaBma-Typy Ha NuUUEBOW NaHenu pene, OUCTaHUMOHHAs 4epe3 nocrnefoBaTefbHble
kaHanbl cBa3n RS 232 n oea RS 485;

- OBYXCTOPOHHMI 06meH nHdopmaumen ¢ ACY mn NM3BM no ctaHgapTHOMY KaHany
CBs3M B cOOTBETCTBUM € npoTokonom MODBUS RTU

1.2.7 bBnok npousBoanT U3SMEPEHUS INIEKTPUYECKUX MapamMeTpoB BXOOHbIX
aHanoroBbIX CUrHAnNoOB.

1.2.8 Bnok MoXeT nocTaBnATbCA CaMOCTOATENbHO ANA WUCNOMb30BaHMA Ha

AENCTBYOLNX 0ObeKkTax Npu X MOAEPHU3ALMM UITU PEKOHCTPYKLUN.

1.3 TexHn4yeckne gaHHble

1.3.1 OcHOBHbIE NapameTpbl U pa3Mmepsbl

1.3.1.1 MNutaHne BP3, B 3aBUCMMOCTU OT WCMOSHEHUS, OCYLLECTBISETCA KakK OT
MCTOYHMKA MOCTOAHHOrO TOKa B [AuanasoHe oT 24 B po 310 B, ¢ pgonyctvmbim
oTKNoHeHnemM —15% +10%, Tak U OT UCTOYHMKA nepemMeHHOro Toka ot 24 B o 240 B, ¢
A0NyCTUMbIM OTKNoHeHneM —15% +10%, yactoton 45 Ny — 60 Iu.

1.3.1.2 MowHocTb, noTpebnaemasa OT BHELLUHErNO UCTOYHUKA ONepaTUBHOIO TOKa No
Luenu nutaHmsa He bonee 15 BT.

1.3.1.3 NabapuTHble 1 yCcTaHOBOYHbIE pa3mepbl: 144 x 144 x 138 mm.

1.3.1.4 Macca bP3 He 6onee 1,5 kr.

1.3.2 XapakTepucTukm

1.3.2.1 XapakTepucTukm nokasatenen HasHa4deHus ykasaHbl B Tabnuue 1

Tabnuua 1
MyHKT HanmeHoBaHne napameTpa 3HaveHune
napameTpa

BxodHble aHanoroBble CUrHasbl:

1 Yuncno BxogoB No TOKy 4

2 [lmanasoH namepsaemMbix TOKOB B hasax, A 10-5000
KonnyecTtBo BpeMATOKOBbIX 3aBucumocTten ans MT3 (cmotpum
NPUITOXEHNE ), LUT. 12

4 OTHocuTenbHasa MNOrpeLHOCTb  MakCuManbHOU TOKOBOW
3awmnTbl B pasax, +% 3




MpogonxeHune Tabnuupbl 1

MyHKT HanmeHoBaHue napameTpa 3HaveHune
napameTpa
5 TepmMunyeckasi CTOMKOCTb TOKOBbIX Lenen, A, He MeHee:
ONMUTENBHO 10
KpaTkoBpemeHHo (0.5 c) 200
7 [nanas3oH namepsiemMoro Toka HyneBoWn MocreaoBaTeflbHOCTMH,
A 10-5000
8 KonnuyectBo BpeMATOKOBLIX 3aBucumocten MT3 no  Toky
HyneBown nocrnegosatenbHocTy (danee MT3 THIT), wr. 12
9 OTtHocuTenbHaqa norpewwHoctb, MT3 THI, +% 3
Bxodbl ynpaBneHms 1 curHannsaumm
1 Bxoagbl curHanmMsaumn, MOAKMYAKTCA  CyXMe  KOHTaKTbl
KOHTPOSIMPYEMbIX YCTPONCTB, LUT. 1
2 Bxoapl ynpaBneHus Orokom penenHomn 3aLUUTHI,
NOAKMNIOYAOTCHA CyXmMe KOHTaKTbl BHELLUHWUX YCTPONCTB, LUT. 3
Bbixoabl yNnpaBneHus 1 curHannsaumm
1 Yncno BbIXOAO0B ynpaBneHus, LT. 1
2 Uuncno BbIXOAOB CUrHaNM3aLumu, LWT. 3
3 KoMMyTupyemoe HanpsikeHne nepemeHHoro Toka, B He 6Gonee | 250
4 KommyTupyemoe HanpsikeHne noCcTOAHHOro Toka:
anutensHo, B He 6onee | 30
UMNynbC AnutensHocTbo 10mc,B | 220
KommyTupyembin Tok ansa uenen ¢ Cos ¢ = 1, A 8
KommyTmpyembin Tok ansa uenen ¢ Cos ¢ = 0,4 n noctosiH-
5
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1.3.2.2 bnok obecneuymBaeT 3anoMmMHaHne n oTobpaxeHne nHpopmMaunm o AecsaTm
nocnegHnX aBapunHbIX OTKIOYEHUAX B crneayrowmnx obbemax:

- NPYYNHA aBaPUIAHOIO OTKIIOYEHMS;

- 3HAaYeHNsA NapamMeTpoB CETU HAa MOMEHT OTKITIOYEHUS;

- JaTa 1 BpeMs aBapuUnHOro OTKMOYEHUS.

1.3.2.3 bnok obGecneuMBaeT CoxpaHeHWE B MamATU YCTaBOK, KOHduUrypauum u
MHpopmaumm 06 aBapuHbIX COOBLITUAX NPU  HanMMYUU  ONEepaTMBHOMO ToKa —
HeorpaHU4YeHHo, NPU OTCYTCTBMM ONepaTUBHOro Toka — He MmeHee 200 4acos.

1.3.2.4 bnok nmeet pasbembl ons nogknoderHmss kK ACY mn NOBM (RS232 n gea
RS485). [1ns cea3n ucnonbdyetcs npotokon MODBUS RTU.

1.3.2.5 CkopocTb nepegadn faHHbIX MO KaHany cBaA3n Bblbupaetca ua paga: 1200,
2400, 4800, 9600 n 19200 6uT/c.

1.3.2.6 bnok He noBpexaaeTcss M NOXHO He cpabaTbiBaeT Npu CHATUM U nogade
onepaTtMBHOINO TOKa, nepepbiBax nNuUTaHus nwbon [AUTENbHOCTM C  nocneaylwmnm
BOCCTaHOBIIEHMEM U NPY NOAAaYe onepaTMBHOIO Toka 06paTHOM NOSIAPHOCTM.

1.3.2.7 VNameHeHMe YCTaBOK 3aluTbl M KOHUrypauunm MOXET OCYLLECTBRSATbLCS
TONbKO Nocrie BBOAA Naponsi.

1.3.2.8 CpegHsnasa HapaboTka Ha oTka3 coctaBnsaeT 50 000 yacos.

1.3.2.9 CteneHb 3awmnTtbl, obecneynBaemasa obonoyvkon 6noka, no FOCT 14254, un
FOCT 14255: IP54 - nuuyeasi nanenb, IPO0 - no knemMmMmHbiM coeguHutenam, P21 -
ocTarnbHoe.

1.3.2.10 ConpoTuBneHne n3onsaumMm anekTpUYEeCKnxX Lienen OTHOCUTENBHO Kopryca
N uenen, SNeKTPUYECKNM He CBA3aHHbIX Mexay cobon, B XONO4HOM COCTOSIHUM Npu
HOpManbHbIX KIMMaTU4eCKnX ycnoBusix He MeHee 20 Mom, a npu NOBbILEHHON
BNaXXHOCTN — He meHee 1,0 Mom.

1.3.2.11 BOnekTpuyeckass n3onsauma Mexay BXOAHbIMM WU BbIXOOHBbIMW LENSAMU,
3NEKTPUYECKM HE CBA3AHHLIMU MeXay cobon, N Mexay aTMMn Lenamm n kopnycom 6noka,
B XONIOQHOM COCTOSIHUM MPU HOpPMasibHbIX KIMMaTUYECKUX YCMNOBUSIX BblaepxuBaeT 6e3
npobosi 1 MNOBEPXHOCTHOrO MNepekpbiTUA B TevyeHne 1  MUHYTbl  UCNbITaTenbHoe
HanpskeHne 2000 B (gencteytowee 3HadeHne) nepemMeHHoro Toka yactoton (50 + 1) Nu.

1.3.2.12 3nekTpnyeckasa n3onaums mexay uenamu, dNeKTpud4eckn He CBA3aHHbIMMU
mMexay coboun, n mMexagy aTMMu uensaMu n Koprnycom 6noka BblAepXvBaeT MMMySbCHOE
HanpsXeHne ¢ napamMeTpamu:

- amnnutyga ot 4,5 oo 5 kB;

- KpyTn3Ha dopoHTa BonHbI (1,2 + 0,36) MKC;
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- Bpemsi cnaga BosHbl (50 + 1) MKC;

- AJINTENbHOCTb MHTEPBana mexay nMmnyribcamm He MeHee 5c.

1.3.2.13 Bnok BbINONHAET CBOM (PYHKUMM NPU BO3LENCTBUMU BbICOKOYACTOTHbIX

noMex C napameTpamu, ykasaHHbIMK B Tabnuue 2

Tabnuua 2

Bug nomexn

MapameTpbl nomexu

3HayeHne napameTpa

1. BblcokovyacToTHas

nomexa

2. MNa4vkn nmnynscoB

3. OnekTpocTtaTnyec-

Knn paspsag

dopma BOsHbI

YactoTa

AMnNnNuTyga nepBoro
nMnynbca

AMnNnnTyga nmnynscos
JnutenbHoOCTb NM-
nynbca B nayke
OnuTenbHOCTb Nayku
Mepuvoa cnepoBaHus
nadek

HanpsixkeHune paspsaga

3atyxaowme  konebaHna  BbICOKOM
4acToTbl, MO4YSb OorMdaroLen KoTopbIX
ymeHbllaeTca Ha 50% oTHOCUTENbHO
MaKCUMarnbHOro 3HayeHusa nocne 3-6
nepnonos

(1+0,1) My

2,5 kB
2,0 kB

(50 £ 15) He.
(15 + 3) MC

(300 + 60) mMc

8 kB

1.3.3 MakcumanbHas TokoBas 3aiwyurta

1.3.3.1 MapameTpbl MT3 cooTBETCTBYIOT NpUBEAEHHLIM B Tabnuue 2

Tabnuua 2
HanmeHoBaHue napameTpa 3HayeHne
napameTpa
[unanasoH ycTaBokK No ToKy, % OT Toka gasbl 4+300
[NCKpeTHOCTb yCTaBOK Mo TOKY, % 1
1.3.3.2 TllpegycmoTpeHa BO3MOXHOCTb BblObOpa oOOHOWM M3  crnefylowmnx

BPEMSATOKOBbLIX 3aBMCUMOCTEN (CMOTPU NPUITOXEHME ):
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- cnabo nHBepcHasi 3aBUCUMOCTb;

- HOpMarbHO MHBEPCHAas 3aBUCMMOCTb;

- CUNbHO UHBEPCHas 3aBUCUMOCTb;

- Ype3BblYalHO MHBEPCHAsi 3aBUCUMOCTb;

- Hé3aBUCMMasA BPEMATOKOBAA XapaKTepunCTunKa.

1.3.4 TokoBag oTceuka

1.3.4.1 lNMapameTpbl TOKOBOW COOTBETCTBYIOT MNpuUBEAEHHbIM B Tabnuue 3

Tabnvua 3
HanmeHoBaHue napameTpa 3HayeHne
napameTpa

[dnanasoH yctaBok no Toky, % OT Toka pasbl 4+1800
[NCcKpeTHOCTb yCTaBOK Mo TOKY, % 10
OTHocuTenbHas NorpeLwHocTb, +% +3
[unana3oH ycTaHaBnMBaeMbIX 3afepXKek, MCek. 0-2000
[IMCKpEeTHOCTb, MCEK. 10

1.3.5 3awmra oT o gHOMa3HbIX 3aMblkaHU Ha 3emnio (O33)

1.3.5.1 3awmra ot O33 BbLINONIHEHA B ABYX BapuaHTax C KOHTPONEM:

- TOKa yTeuykn (hasHbiMu TpaHchopmaTopammn);

- TOKa HyNneBOKW NocneaoBaTenlbHOCTMY.

1.3.5.2 3awuta ot O33 BbINONHEHa co cpabaTbiBaHMEM Ha OTKMOYEHUE W/unu

CUrHanm3auuio.

1.3.6 ABapurHasg n npegynpeguTenbHas curHanuaauus

1.3.6.1 CBeToamnoapbl, pacnosnioXXeHHble Ha nuueBon naHenu 6noka obecneunsatoT
NHOMKALMIO:

- Nycka nobon 3aunThbl;

- OTKMOYEHUSA BbIKNoYaTensa no akty cpabatbiBaHus Nobon 3amThl;

- ucnpaBHOCTM Bnoka penenHon 3awmnThbl

- COCTOAHUA TMaBHbIX KOHTAKTOB BbIKIKO4YaTe 4.
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1.3.6.2 [lpegycMoOTpeHO opmMupoBaHne crnegyrwmx OUCKPETHbIX BbIXOL4HbIX
CUrHanos:
- OTKNOYEHUE BbIKNoYaTens;

- HemcnpaBHOCTb bnoka.

1.3.7 Pexxnmbl paboTbl

1.3.7.1 B aBTOMaTn4yeckoM pexmnme paboTbl 6nok obecneumsaet otobpaxeHne Ha
ancnnee TeKylwMx napaMmeTpoB ceTu: pasHble TOKM, TOK YTEYKM U MpUYMHA NOCnenHero
OTKITOYEHMS (U TPEBOTN).

1.3.7.2 B pexunme nporpammmpoBaHna 6nok obecneumBaeTr BBOA NapamMeTpoB
yCTaBOK B [OMarioroBOM pexume 4epes3 KnasBmaTypy W AUCNen, pasMelleHHble Ha
nuueBon naHenun bnoka.

1.3.7.3 B pexume npocmMoTpa AEUCTBYIOLWNX 3Ha4YeHUn 6nok obecnevnBaet
oTobOpaxkeHne Ha gucnnee cneayoLwen nHpopmMmauuu:

- pa3HbIX TOKOB;

- TOK YTEYKN Ha 3eMII0;

- CYMMapHOro TOoKa;

- KONMUYECTBO OTKITIOYEHUHN;

- KOJINYECTBO BKINHOYEHUN;

- KOFIMYECTBO OTKIOYEHUI NO KaXkaoMy BUAY 3aLUUThI;

- NPUYMHBI AECATU NOCNEAHNX aBapUMHbIX OTKNHYEHUN;

- aBapuiHble TOKM (pas;

- aBapPUNHbLIN TOK YTEYKN Ha 3eMI0;

- JaTta n Bpewms,

1.4 CoctaB 6rioka

1.4.1 KoMnnekT nocTaBKu:

- Bnok penenHon 3awmTtbl bP3;

- MacnopT, COBMELLEHHbIN C TeXHUYeckum onucaHnem (TO) u MHCTpyKuMen no
akcnnyTtaTtaumm (U13).

1.4.2 B 610K BXOAAT crnegyowme OCHOBHbIE Y31bl:

- moaynb koHTpornnepa (MK);

- 6nok nutanus (bIN);

- y3en BbIXOOHbIX perne;

- y3er BXOAHbIX pa3Bsa3blBalOLLMX TpaHCHOPMaTOpPOB.
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1.5 YcTtponcteo 6noka

1.5.1KoHcTpyKumsa 6noka

1.5.1.1 KOHCTPYKTMBHO YCTPOMCTBO BLINOSIHEHO B BUAe 6noka, ¢ pasMeLleHHbIMU B
HEM NATbLIO NaTamu.

1.5.1.2 Ha nnaTe, pasmMeLleHHON napannenbHO NUUEBOW NaHenu, yCcTaHOBIIEHbI
xXugkokpuctannumyeckmun mnHgukatop (PKKW), cBetoamogHble WHOMKATOPbI M KHOMOYHas
naHenb ynpasneHnsa. BHewHun Bug nuueBon naHenun NnpeacraBned Ha pucyHke 1.

Ha ocTtanbHbix nnatax pasmeweHnsl MK, BI1, y3nbl BbIXogHbIX perne w
pa3BA3bIBaOLLNX TPAHCHOPMaTOPOB.

1.5.1.3 CBeTogmoabl MHANLMPYIOT COCTOSIHME BbIXOAHbIX perne O6noka, nonoxeHue
rMaBHOIO KOHTaKTa BbICOKOBOJNIbTHOMO BbIKMOYATENS U cpabaTbiBaHWE 3aLUUT.

Mpumevanue. Ceetoanon «l > IHOM npegoxpaH.» CBETUTCS, eCnn TOK Nobon dasbl
npeBbIaeT HOMWHANbHOE 3Ha4yeHWe TOKa pasbeauHUTENst WM  npegoxpaHuTens.
CurHanmsaumsa pyHKLMOHMPYET TOMbKO B Crlydae UCMONb30BaHUsS pa3beanHUTENS.

OnuncaHue OyHKUUIN OpraHoB ynpaBneHna U MHAUKaUUM NpUBEAEHO B MHCTPYKLUUN
No aKcnnyaTaunmn.

1.5.1.4 [Ina kpenneHna 6yoka npeaycMoTpeHbl YeTbipe CKOObl C BUHTaAMM.

1.5.1.5 BHewHMe nogkrnoyeHns 6rioka OCyLLECTBASIOTCA C NMOMOLLBI KIEMMHbIX

coeauHUTENEN «Nof BUHT», PacnoNiOXXeHHbIX Ha 3aHEN CTEHKe.

1.5.2 BHelwHMe noakntoyeHnsa bnoka

Cxema nogkntodeHusi 6noka npueeaeHa Ha puc.2.

1.6 Pabota 6noka

1.6.1 TpaHcdopmaTopbl TOKa

brnok cogepXxut TpU OAMHAKOBLIX TpaHcopmaTopa Toka obecneymBaroLmnx
ranbBaHWYeCKyl0 pasBs3Ky U npeaBapuUTenbHOE MacwTabupoBaHME BXOOHbLIX CUTHaroB.
lMepBnyHble 0OMOTKM obecneymBalOT 3adaHHYH0 TEPMWUYECKYHD CTOMKOCTb  Mpwu
KpaTKOBPEMEHHbIX Neperpyskax no BXogHbIM CUrHanam.

1.6.2 Mogynb KOHTponnepa

MK BbInonHaeT cnenyowme yHKLUK:

- NPUeM CUrHanoB OT TPaHCHOPMATOPOB TOKA;

- aHanoro-umdpoBoe npeobpasoBaHNe BXOAHbIX aHaroroBbiX CUrHanoB.;

- (bI/IJ'IpraU,I/HO aHarnoroBbIX CUrHasrnoBs,
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- pacyeT [OEeuCTBYIOLWMX 3HAYEeHUM MNepBON rapMOHMYECKOM COCTaBIISOLLEN
BXOAHbIX CUrHasos;
- CpaBHEHME pacCYMTaHHbIX X 3HAa4YEeHUN TOKOB C yCTaBKaMu;
- OTPabOTKY BblAEPXKEK BPEMEHMU;
- Bbl4a4yy CUrHanoB Ha COOTBETCTBYHOLLME peENE;
- UHOMKALMIO COCTOSAHNA BNOoKa;
- ONpOC KraBuaTypsbl;
- MOCTOSIHHYI0 CaMOLMarHOCTUKY.
1.6.3 Y3en BbIXOOHbIX pene
BbixogHble pene obecneuvnmBaloT ranbBaHUYECKYIO Pa3Bs3KY 3NEKTPOHHOW CXEMb
6Gnoka ¢ KOMMYyTUPYEMbBIMW LENSMMN.
1.6.4 bnok nuTaHmna
BIM npeobpasyeT nepBMYHOE HaNpPsKEHWE OMNepaTMBHONO NUTaHUA B [Ba
BTOPUYHbIX CTaOMNN3NPOBaHHbIX HAMPSHKEHNA NOCTOSIHHOIO ToKa +5 n +24 B.
1.6.5 Paborta 6noka
[Mocne nogknoYeHns U nogadn NUTaHus, B pesynbTaTe BHYTPEeHHeN paboTbl 6noka
BCE CBETOAMOLbI 3aXXUratoTCsl U raCHYT, NOCIe Yero BbIBOAUTCHA COOOLLEHME:
SNTEXHUNKA
pene IPR-A
3aTtem Ha gucnnen BbIBOANTCA coobLLeHNe:
A: 0.00 B: 0.00
C: 0.00 Amn
3710 nepeas ctpoka pexuma ABTOMATUYECKOW PABOTbI.

Brok IPR-A roTtoB K nporpaMmMmpOBaHuIO AS151 KOHKPETHOIo NPUMEHEHUS.
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2. NHCTPYKUWNA MO SKCINYATALUMN

2.1 O6wme ykasaHua

2.1.1 B HacTosiwen WHCTPyKUMM uanararotca TpeboBaHus, npeabaBndemMble K
YCTPOWCTBY MpW €ro aKcnayatauum, TEXHUYECKOM OBCNYyXMBaAHUKN, TPAHCNOPTUPOBAHUMN U
XpaHeHuu.

2.1.2 Tpwn akcnnyatauuMm ycTpOMCTBA, KpoMe TpeboBaHWMM OaHHOW WHCTPYKLMM,
Heobxoaumo cobniogate obuwme TpeboBaHUS, ycTaHaBNMBAEMble WHCTPYKUMAMU W

npaBuMnamm aKcnnyaTaumm YyCTPOMUCTB PeNenHoN 3almTbl U1 aBTOMATUKN S3HEPrOCUCTEM.

2.2 YkasaHus mep 6e30nacHoCcTu

2.2.1 lNpwn paboTte c ycTponcTBOM Heobxogumo cobntogate obuwme TpeboBaHus
TEXHUKN ©e30MacHOCTWN, pPacnpoCTpaHsLWMECS HaA YCTOMCTBaA penierMHon 3awuTbl U
aBTOMAaTUKN 3HEPrOCUCTEM.

2.2.2 K akcnnyaTtauuu [ONycKarlTCs Nnuua, M3ydrBLUME HAcTosLWee TEeXHUYecKoe
onucaHwe, WHCTPYKUMIO NO 3Kchnyataumm wn npolweawme MNpoBepKYy 3HAHWW npaBun
TEXHUKN BEe30MacHOCTM U 3JKChyaTaunm SNeKTPOYCTAaHOBOK 3MEKTPUYECKUX CTaHUUN U

noacTaHuun.

2.3 lNopsigoK yCTaHOBKM

2.3.1 YctaHoBka 6noka Ha naHenb NPOU3BOAUTCA C MOMOLLBbIO YeTblpex ckob c
PUKCUPYHOLLMMN BUHTAMMW.

2.3.2 3nekTpunyeckasa cxema noaknioyYeHnn npuseneHa Ha puc.2.

2.3.3 BHewHune anekTpunyeckne uUenu MNOLKMYAKTCA MPU NOMOLUM  KIIEMMHbIX

KONOAOK:

- TpaHcdopmaTopbl ToKa, Knemmbl 25-30;

- onepaTtuBHOE NUTaHue, knemmbl 31-34.

2.3.4 BbIxogHble penenHble KOHTaKTbl ynpasieHnst U CUrHanmsauuu:

- CyXve KOHTaKTbl 1-2 MoAKN4YalTCca K BXO4aM YNpaBneHUs BbIKIHOYEHMEM
BbICOKOBOJIbTHOIO BbIKMOYaTENS;

- CyXue KOHTaKTbl 3-4 1 5-6 NOAKNIYaTCA K BXOA4AM YrpaBreHna BKITHOYEHUEM
BbICOKOBOJSIbTHOIO BbIKMOYaTENS;

- CyXue KOHTaKTbl 5-6 3aMbIKaloTCs NPU aBapUNHbIX 3HAYEHUSX KOHTPONUPYEMbIX

napameTpoB;
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- CyXue KOHTaKkTbl 7-8 pasmMblkaloTcs npu oOHapy>XeHUN BHYTPEHHEN
HemncnpaBHOCTM 6noka, NnMbo Npu NponagaHun onepaTMBHOIO NUTAHWUS.
2.3.5 BxoaHble KOHTaKTbl CUrHaNu3aumm n ynpasreHus:
- KOHTaKTbl 17-18 NCNonb3ylTCA B KAaMepax C BbIKNKYaTENAMW Harpy3kn 1 npeaox-
paHnensiMmn 4na KOHTPONSA COCTOAHUA NpeaoXpaHuTenen;
- KoHTakTbl 19-20, 21-22 n 23-24 ncnonb3yoTcsa Ans:
— ANCTaHUMOHHOro cbpoca;
— KOHTPONSA COCTOAHUNSA «3a3eMreHO/He 3a3eMeHo» BbIKIYaTens;
— KOHTPONSA COCTOSAHUSA CUIOBbLIX KOHTAKTOB BbIKIOYaTENS.
MpumeyaHne. Ha Bce BXOAHble HemNb3si NogaBaTb HamnpsbKEeHWE, TakK Kak OHU
3anuTaHbl OT BHYTPEHHEro0 UCTOYHMKA NUTaHUS. BO3MOXHO MOAKNIOYEHUE TOMbKO CyXMX

KOHTaKTOB.

2.4 MNoaroToBka k paboTe

[Mepen BBOOOM B 3KCnsiyaTauuio yCTaHaBnMBaKTCA 3Ha4YeHUda ycTtaBok. [na BBoaa
MCNONb3YTCA AEBATb KHOMOK M 32 pas3psgHbid AUCMNEen, nokasaHHble Ha pUcyHke 1
NPUNOXEHNS.

2.4.1 OyHKLMM KHOMOK U MHANKATOPOB MaHENM ynpasneHus 6rnoka

Knonka NMPOIMPAMMUPOBAHWME ( pa3melleHa Ha 3agHen cTeHke Broka )

OYHKUWNA: Haxatvem 3TOM KHOMKM Ha MNepBOW CTpPOKe MNepBOW CTpaHULbl B
pexxumax MPOTPAMMUPOBAHME YCTABOK unu JEVMCTBYIOWME 3HAYEHUA, vnu
ncnonb3ya kHonky 3AIMNMCb, MOXHO M3MEHATb YCTaBKM Unn OTBETbI Aa/HET Ha BOMPOCHI.
OTa KHoMKa AofmKHa UCnonb3oBaThCs B Cyyae, Korga nonb3oBartenb 3abbin Koag JocTtyna,
KOTOPbIN NO3BONUST Obl 3aNOMHUTL MHGOPMaLMo ¢ nomowbio kKHomku 3AMNUCH. KHonka
3ANMNCb v «kog pocTyna npegoTBpallaldT  HECAHKUMOHMPOBAHHLIM - OOCTYN K

3anporpaMMMpoBaHHbIM yCTaBKaM.

KHonka JENCTBYIOLWME 3HAYEHNA.

OYHKUWA: CuntbiBaHME MHGpOPMaUUK O OEWCTBYHOLWMX 3HaveHun. Hpopmaums
npeAcTaBneHa Ha YeTblpex CTpaHuuax:

— cTpaHuua 1: 3HayeHns TOKOB.

— cTpaHuua 2: Mudopmauus o nocrnegHem OTKNHYEHUN.

— cTpaHuua 3: MHudopmauus 06 aBapunHbIX COObITUAX.

— cTpaHuua 4: : iHhopmauma ans TeEXHNYECKOro o6CnyXnBaHus.
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OENCTBWE: HaxaTue aToi KHOMKM nepesoauT 6nok B pexum JEVCTBYIOWME
3HAYEHWA. Hauano nepson cTpaHuupl pexuma OENCTBYIOWME 3HAYEHUA
NPMBELEHO HUXE:!

OENCTB. 3HAY. 1

3HAYEHNA TOKOB

NMPUMEHEHME: 3Ota kHonka MoOXeT ObiTb Haxata B noboe Bpemsda, B nodom
pexuMme aONa npocMoTpa OeuCcTBylLWMX 3HadeHun. [na nepexoga co CTpaHuubl Ha
cTpaHuuyy wucnonbsytoTcsa kHornkn ACTPAHUUA un VCTPAHUUA. [Ons nepexoga co

CTPOKM Ha cTpoKy ncnonbdyetcs kHonka CTPOKA.

Knonka NMPOIrPAMMUNPOBAHNE YCTABOK

OYHKLNA: KHonka NMPOrPAMMUPOBAHUE YCTABOK nos3sosnisieT
nonb3oBaTento nNpoBepsiTb U U3MEHATb  ycTaBkuM. WHdopmaums 06  yctaskax
npeacrtasneHa Ha 10 cTpaHuuax:

— cTpanuua 1: [loctyn Kk BBOAY.

— cTpaHuua 2: KoHdgurypauus.

— CcTpaHuua 3: YcTaBku MexayasHon MakcumMaribHOM TOKOBOW 3aLLUThI.

— CTpaHuua 4: YCcTaBkM MakCMManbHOM TOKOBOW 3awuTbl MO TOKY YTEYKM Ha

3emnio.

— cTpaHuua 5: BbixogHble pene.

— CTpaHuua 6: Bxoabl undgposeble.

— CcTpaHuua 7: 3anucb CoObITUMA.

— cTpaHuua 8: [lata v Bpems.

— cTpaHuua 9: Beibop nHTepdenca ceasm.

— cTpaHuua 10: Pexxum KonmbpoBku.

OENCTBME: HaxaTvem 9TOW KHOMKM OMOK NEPEeBOAUTC B PEXUM
NMPOrPAMMUPOBAHUA YCTABOK. Hauano nepsow CTpaHuUbl pexnma
MPOrPAMMUPOBAHUNA YCTABOK npuBeaeHo HUXe:

YCTABKU CTP. 1
OOCTYIN K BBOOY

MPUMEHEHWE: 3Jta kHonka MoxeT ObiTb HaxaTa B nwboe Bpemss B nobdom

pexume Ons NpPocMoTpa UM U3MEHEHUs ycTaBoK perne. [lepexon co cTpaHuubl Ha

ctpanuuyy npomussoantca kHonkamu VY CTPAHULA n ACTPAHULUA. Ona nepexoga ot
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CTPOKM K CTpoke ucnonbadyetca kHonka CTPOKA. M3ameHeHne ycTaBOK NpoOM3BOAUTCS
HaxxaTnem kHonok V¥ BEJTMYMHA n A BEJTMYUMHA.

Bce ycTaBkM MOryT M3MEHSTbLCA OTHOCUMTESTbHO paHEee YCTaHOBIIEHHbIX 3HAYEHUN.
[Tocne yCTaHOBKM HYXXHOrO 3Ha4yeHusi, ANna ero 3anucu, crieqyet HaxaTb nnbo KHOMKy
NMPOrPAMMUPOBAHUE, nnéo 3AIMNMNCb. Ecnn HoBoe 3HadeHne He 3anucartb, TO byaer
AEeNcTBOBaTb NPEeXxHss ycTaBka. Ecnu nepen 3agaHnMemM yctaBOK BBECTU OLLIMOOYHBI KOA
poctyna, 70 3AMNCb He BbINONHWUTCA M Ha aucnnee nosiButca coobwenne OJOCTYTI
SATMPELLEH.

KHonkn A CTPAHUMUA n Y CTPAHWLA.

OYHKUWA: 3T KHONKM NO3BOMAKOT NONb30BaTENIO “NepenncrtbiBaTb’ CTPaHuLbl B
pexumax OENCTBYIOWME 3HAYEHMA v MPOTPAMMUWPOBAHME YCTABOK. Ecnu
noby M3 KHOMOK HaxaTb Ha Bpems bonbwee, yem 0,3 cek, TO CTpaHuubl OyayT
“nepenunctbiBaTtbCsa” ¢ 6OMbLION CKOPOCTbIO.

OENCTBUE: HaxaTtue kHornkn ACTPAHWULIA Bbi3oBeT Ha Aucnnee nosisneHve
nepBoM CTpOKU cnefywowen ctpaHuubl. Haxatne kHonkn VY CTPAHULA BbizoBeT Ha
aucnnee nossneHwe npegbigywen crtpaHuubl. Ecnu kHonky A CTPAHWLA HaxaTb Ha
nocnegHen CTpaHuue pexmMma eNCTBYIOLWMX 3HAYEHUI NN NPOrpaMMMPOBaHUS YCTaBOK,
TO Ha gucnnee nosisutca coobuwenunsa: KOHEL BBOOA YCTABOK vnn KOHEL, BbIBOOA
OENCTB. 3HAYEHUN .

NCMOJIbBOBAHWE: 3Tn KHONKN MOryT MCNonb3oBaTbCs B Ntoboe BpeMs B O4HOM
n3 pexxumos — IEMCTBYIOWME SHAYEHWSA nnn MPOrPAMMUPOBAHME YCTABOK.

KHonka CTPOKA.

OYHKUWMA: KHonka CTPOKA nossonsieT nonb3oBaTento nepemMeLwarsca no
CTpOKam BblbpaHHOM CTpaHuubl. Ecnn KHOMKy HaxaTb Ha Bpemsa Gonee, Yem 0,3 cek., TO
CTPOKM ByayT BbICTPO NepemeLLaTbCs.

NEWCTBUE: Haxatne kHonkm CTPOKA BbI30BET MOSIBNEHWE Ha Auchnee
cnepfyoLen CTpokn BelOpaHHOM CTpaHuLbI.

NCMOJIbBOBAHWME: 3Ta kHonka MoxeT ObiTb Mcnonb3oBaHa B noboe Bpems B
ogHoM u3 pexumos MAENCTBYILWIME 3SHAYEHMA wnu MPOrPAMMUWPOBAHUE
YCTABOK. Ecnu KHOMKy CTpoKa HaXaTb Ha nocnegHe CTpoKe TeKyLlen CTpaHuLbl O4HOro
N3 yKasaHHbIX PeXuMoB, TO Ha Aucnnen OyaeT BbiBedeHa nepBas CTpoka crnegylowen
ctpanunubl. Ecnn kHonky CTPOKA HaxaTb Ha nocnegHen CTpoke nocrnegHen CTpaHuubl

pexuma OEeWCTBYHOLMX 3HAYEHUA WNU MPOrpaMMMpPOBaHWsSi YCTaBOK, TO Ha Aucnnee
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nosieutcs coobenns: KOHEL, BBOOA YCTABOK unu KOHEL, BbIBOOA OEWCTB.
3HAYEHUN .

KHonkn ABEJIMYUHA n Y BEJTMYUNHA.

OYHKUWNA: BTn KHONKM NO3BONAT MOMb30BATENO M3MEHUTb TEKYLUME YCTaBKU
nnm oteeTbl JA/HET Ha Bonpocsl B pexxume JEVCTBYIOLWMX 3HAYEHU. Ecnn niobyio
M3 KHOMOK HaxaTb Ha Bpems Gonee, 4yem 0,3 cek, TO Bblbupaemas yctaBka Oyget
N3MEHATb CBOK BENWYMHY C GONbLUON CKOPOCTbI. ECnM KHOMKM HaXumaTb Ha Bpems
bonee, yem 5 cek., TOo ycTaBka OyaeT MeHATb CBOE€ 3Ha4YeHue C O4vYeHb 6onbLion
CKOPOCTbIO.

OENCTBUE: Haxatve kHonkn ABENNYMHA Bbi3oBeT yBenuueHue Tekylero
3HayeHus ycTaBku, BbiBoAMMOro Ha aucnnen. Haxatue kHonkun VBEJIMYMHA BbizoBeT
YMEHbLUEHNEe TeKyllero 3HayeHus YCTaBKM, BbIBOAMMOrO Ha aucnnen. WisameHeHne
otBetoB [A/HET Ha BOMpOCbl BO3MOXHO HaxaTuem nobon m3 aTux KHonok. Jlobas
N3MEHEHHasi yCcTaBka He ByaeT 3anoOMHeHa, eCnun He HaxumaTb kHonky 3AIMUNCH.

NCMNOJIbBOBAHWE: 31K KHONKM MoOryT ObiTb HaxaTbl B noboe Bpems, Korga Ha
aucnnen BbiBeOEHbl 3HA4YeHUs YCTaBOK wnvM Bomnpockl, Tpebywouwme oTtBeta OA/HET.
lMocne BBoga Tpebyemoro 3HayeHusi yCcTaBKku, ONs ee 3anoMWHaHWA criefyeT HaxaTtb
kHonky 3AMNUCb. Ecnn 3anucb He npou3BoguTb, To OyaeT AencTeBoBaTb npeablayliee

3Ha4YeHune.

KHonka SAIMNMACb.

®YHKUUA: OTta kHOMKa no3BonseT nosib3oBaTeno 3anucbiBatb YCTaBKM BO
BHYTPEHHIOO NamsTb 6rioka IPR-A.

OENCTBUE: Mpu HaxxaTun 3TON KHOMKM B PEXUMe MpOrpaMMMUpOBaHMs YCTaBOK
Tekyliee 3Ha4yeHue ycTaBkm ByaeT 3anomMHEHO U MrHOBEHHO BCTynuT B Agenctene. OgHako,
ecnu paHee He Obin BBedeH KoOA4 OOCTyna WM He  HaXuMmarnacb KHOMKa
NMPOrPAMMUPOBAHUE, 1o pene IPR-A nepeg 3anucbio 3anpocuT Kog AocTyna.

Ecnu BBegeHHbIV ko4 AocTyna owmboyeH, To Ha gucnnee NnosBuTcHa coobLueHne:

JOCTYIN 3AKPbLIT
Ecnu yctaBka 3anucaHa, To BBOAUTCHA COOBLEeHue:
HOBAA YCTABKA
3ANMOMHEHA
Knonka 3AINMNCb moxeT 6bITb HaXaTa B pexume BbiBOA4A AENCTBYIOLNX 3HAYEHUN

ANsi CTUpaHWSA CreaylLlmMx OaHHbIX: MHOPMaUMKM ANs TEXHUYECKOro 06CnyXuBaHWUS,
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AaHHbIX O COObITUAX M nNapamMeTpoB CUCTEMbI MM COMYTCTBYIOLLMM, MHGOPMaUUs O
nocriegHeM OTKMoYeHuU. Kpome TOoro, 3TOM KHOMKOW MOXHO W3MEHUTb COCTOSAHUE
pasbeauHUTENS UM CETEBOTO BbIKOYaTENS.

Hanpumep: ana ctupaHua wuH@opmauun AN TEeXHUYECKOro obcnyxvBaHUA
Heobxoommo B pexume JEVCTBYIOLWME 3HAYEHWSA, B coobLueHnn Ha 4eTBepToil
cTpaHuue:

NHOOPMALUKMA OJTA TEXHUYECKOIO OBCNYXXUBAHNA
OYNCTUTb? [OA
BblbpaTb otBeT A HaxaTtunem ogHon u3 kHomnok ABEJIMYMHA wnn VBEJIMYNHA n
HaxkaTb kHonky 3AMCb . lNocne BBoAa koga AOCTyna Ha AUCNee NosiBUTCA CooOLLEeHNME:
NHOOPMALUKMA OJTA TEXHUYECKOIO OBCNYXXUBAHNA
OAHHBIE CTEPTHbI.

NHdopmaumsa ctepra.

Onsa ctnpanmna nwbon wuHpopmMaumm ISTOT MNOPSLOK AENCTBUM  Heobxoommo
NOBTOPUTb.

NCIMOINb30OBAHUE: KHonka 3AMNUCb wucnonbsyetca B pexume [MPOIMPAM-
MWPOBAHWE YCTABOK gns 3anvcu HOBbIX ycTaBok, a B pexume JEVCTBYIOWME
3HAYEHWNA onsa ctnpanna nHgopmMauum Nnnm U3MeHEeHUs1 COCTOSIHUS pasbeanHUTENS Nnu

BbIKIto4aTena.

Knonka CBPOC.

OYHKUWA: Mo3sondet cbpocutb noboe BbixogHOe pene, cpabaTbiBalowiee npu
NonbITKE BKITOYUTL BbIKMOYaTens uaepa.

NEWCTBWE: Knonka CBEPOC BO3BpalLLaeT B UICXOOHOE COCTOSIHME BbIXOAHOE perne
OTKITHOYEHMUS UNN TPEBOMN N CBA3AHHbBIE C HAMW CBETOAMOAbI NOCNEe YCTPAHEHUS MPUYMHbI
nx cpabaTbiBaHUSA. OTa KHOMKA AENCTBYET TOSbKO NOCE YCTPAHEHUSA NPUYNH aBapun.

NCMOJIbBOBAHWE: KHonka CBEPOC moxeT ObiTb ncnons3oBaHa B noboe Bpems,

B Ntobom pexnme anga copoca BbIxoaHbIx pene IPR-A.

CeeTtoguopg coctosaHune pene BbIKITKOMEHNA.

OTOT CBETOAMOA  MHAWUMPYET COCTOSIHME BbIXOAHOrO perne  OTKYeHMUSs
BblknovaTtena dwuaepa, KoHTponvpyemoro IPR-A. Ecnn cBetoguon ropuT, TO 3HA4WUT,
pene akTMBM3MPOBaHO (ecnu npu nNporpamMmMuMpoBaHuMM Obinl 3adaH PeXuM 3allesikun).
MpuumHa oTknodeHns wuHamumpyetca B pexnuve ABTOMATUYECKAA PABOTA.

20



BoikntovaeTtcss cBetoguon Haxatnem kHonkn CBPOC nocne ycTpaHeHust NpuUYmHbI

Cpa6aTbIBaHl/IFI BbIXOOHOIo pene OTKIMI4YEeHUA.

Ceetoanopn coctosiHne pene TPEBOI'.

OTOT cBeTOAMOA NHOULMPYET COCTOSAHME BLIXOOHOro perne, 4Yepes kotopoe IPR-A
BbiBOAUT curHan TPEBOIA. Ecnu cBeTogmoa ropuT, TO 3HaAYUT, pene akTUBU3NPOBAHO
(ecnu npu nporpammupoBaHun 6bin 3agaH  pexum  3awenku). [NpuumHa TpeBoru
nuguumpyetca B pexume ABTOMATUYHECKAA PABOTA. BebikntovyaeTtcs cBetoguos
HaxkaTmem kHonkn CBPOC nocne yctpaHeHus npuynHbl cpabaTtbiBaHWsl BbIXOQHOMO pene

TPEBOTW.

Ceetoanopa coctosiHne pene ABTOTECTA.

Ceetoguoan wvHOuuMpyeT pesynbtat camoTecTupoBaHua pene |PR-A. Korpa
ceetoaunopg roput, pene ABTOTECT cbpoweHo n Tpebyetca obenyxnsanune. VHgukaums
OCYyLLEeCTBNAETCS TOMbKO B crnyyae, ecnv BoixogHoe perne BbIXO[ 3 sanporpammupoBaHo
Ha BbIBoA curHana CAMOOMNAITHOCTUKA.

CeToguopa BbikntovaTtens SAMKHYT.
CeeToovoa vHAMUMPYET COCTOSIHME BbIKNOYaTens duaepa, KOHTPONMPYeMOro

pene IPR-A . CeeToanop roput, ecnv BblkrnoydaTens ovaepa 3aMKHYT.

CeToguopa Bbikntovatens PASOMKHYT.
CeeToovoa vHAMUMPYET COCTOSIHME BbIKNOYaTens duaepa, KOHTPONMpPYeMOoro

pene Ceetoaunoa ropuT, €crin BblKIto4aTesib cpw:l,epa Pa3OMKHYT.

CeTogunopa BbikntovaTtens SASEMITEH.
CeeToovoa vHAMUMPYET COCTOSIHME BbIKNoYatens duaepa, KOHTPONMPYEMOro

pene IPR-A. CBeToanopn roput, ecnu BblknoyaTtens duaepa 3asemMreH.

Csetoanon 1>l Hom. MPEOOXPAHUTENA.
CeeToamnoa roput, Koraa ToK B ntobon dase npeBbilaeT HOMUHANbHOE 3Ha4YeHue
TOKa pasbeanHuTens. Ecnu npumeHsieTca ceTeBoW BbIKNYaTenb, TO CBETOAMOL He

ropwuT.
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Ceetoguoag MT3 B ®A3AX 1>(51)
Wcnonbsyetca ana npoeepkn kanubposku cdasHon MT3. 3axuraetca B cnyyae
npeBbieHns asHbIM TOKOM YpOBHS cpabaTbiBaHus MT3 n octaetcs BO BKIIHOYEHHOM

COCTOSIHUM 10 TeX Nop TOK hasbl He ONYCTUTCS HUXKE Nnopora.

Ceetoanon TOKOBAA OTCEYKA B ®A3AX [>>(50)
Wcnonb3yeTtca onst npoBepkn KannbpoBkM (ba3HON TOKOBOW OTCEYKM. 3axuraeTcs B
cnyyae npeBbleHns asHbIM TOKOM YpPOBHA ee cpabatbiBaHMss M OCTaeTcs BO

BKIMMIOYEHHOM COCTOAHUKN OO0 TEeX NOpP TOK Cba3bl HE ONnyCTUTCA HWXKe nopora.

Ceetoanon TOKOBAA OTCEYKA HA 3EMIJTIO lo>>(51N/G)
Wcnonb3yetcsa Ana nNpoBepKku KanmbpoBKM OTCEYKM MO TOKY YTEYKM Ha 3eMriio.
3axuraeTca B crnydau MnpesbllUeHNs TOKOM YPOBHs ee cpabaTtbiBaHWs U OcTaeTcs BO

BKITIOMEHHOM COCTOAHUKN O0 TEX MNMOP TOK HE ONYCTUTCA HMXKE nopora.

Ceetoguog MT3 HA 3EMITHO 1o>(51N/G)
Mcnonbayetca ana nposepku kanubposkn MT3 Ha 3emnto. 3axuraetcsa B criyyae
NPEBbLILIEHNS TOKOM YTEYKM Ha 3eMIto ypoBHs cpabartbiBaHna MT3 m ocTtaeTcsi BO

BKIMIOYEHHOM COCTOAHMK OO0 TEX NOP NOKa OH HEe ONYCTUTCA HMXKEe nopora.

XNOKOKPUCTANITMYECKU OUCINEN (OKKN).

Oucnnen uundpobykBeHHbIM Ha 32 3Haka. Ha pgucnnen BbIBOOATCS 3HAYEHUSA
ycTaBok W coobuieHnss B Tpex pexumax: JEVCTBYIOWME 3SHAYEHWA,
NMPOrPAMMUPOBAHME YCTABOK, ABTOMATUYECKAA PABOTA.

2.5 MNopsigok paboTbl

2.5.1 BBog napamMeTpoB 3aLUnTbl

2.5.1.1. lNMporpammMmmnpoBaHune yctaBoK — BbI6Op BbIXOLHOrO pene.

BP3 IPR-A mMoxeT dhopMmmnpoBaTb 0O OECATU BbIXOLHbIX CUrHANoOB. OTO CUrHanbl:
BPEMSA3aBUCMMbIX MaKCMMarbHbIX TOKOBbIX 3aliMT B ba3ax M MO TOKY YyTEYKM Ha 3eMto,
TOKOBbl€ OTCEYKM OT MexaydasHblX 3aMblKaHUW M MO TOKY YTEYKU Ha 3eMII0, CurHarbl
TpeBOr Mo MpeBbILLEHUID TOKOB B pa3ax, TOKa YTEeYKM Ha 3eMnio, NpPeBbIEHUs 4vucna
MexaHnyecknx cpabaTbiBaHU YCTAHOBIIEHHONO MakCMMyMa, MPEeBbILWEHNS LOMYCTUMOro
3Ha4YeHMs1 HaKOMJIEHHOro TOKa OTKMIOYEHWN, a TakkKe CUrHan O TOM, YTO BbIKIKOYaTenb

HeoTkntouunca. Kpome toro Ha BbIX.3 MOXHO BbIBECTU CUrHan camognarHocTuku. Jliobon
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M3 9TUX CUrHanoOB MOXHO HanpasuTb Ha NOOOM N3 UMELLMXCA YeTbipex BbIXOAOB 3a
NCKITIOYEHMEM CrneayoLero:

— Ecnn BbixogHoe pene BbIX. 3 3anporpammupoBaHO Afis BbiBOA CuUrHana
camogmarHoctmkm (cm n. 2.5.1.3, coobuieHne 13 HacToOAWEN WHCTPYKUUM) ,TO He
pPEKOMEHAYETCSA Ha 3TOT BbIXO, HanpasnsATb APYrMe BbIXOOHbIE CUTHASbI.

— BbixogHon curHan o6 OTCyTCTBMM CurHana C [OMOSHUTENbHOro perne
BbIKNOYATENA MOCne MoA4ayn CurHana Ha ero OTKIYEHWEe He MOXeT MOXeT ObiTb
HanpaeneH Ha Bbixog BbIKJ1. (pene oTknw4yeHus BbiknYaTend), T. K. CUrHan Ha
OTKNIOYEHME yXKe NodaH.

BbixogHOM curHam TOKOBOM OTCEYKM B pasax Ha MOXET ObiTb CHAT C BbixoAa
OTKITHOYEHMS BbIKITIOYMaTENS.

Kpome TOro Ha ogHO BbIXOOHOE penie MOXHO HanpaBUTb HECKONbKO BbIXOOHbIX
CUrHanoB, a Takke OOWH BbIXOOAHOW curHanm MoXeT ObiTb BblBEOEH Ha HEeCKOSbKO
BbIXOAHbIX pene. BbIXxogHOW curHan ans KoToporo He BblI6paHO HU OOHO BbIXOL4HOE pene
He hopmupyeTcs.

Hwxe, kak npumep, npueBedeHa mMeToauka NpPOrpamMMMpoOBaHUSA BbIXOOHbIX perne
BbIKIT 1 BbIX. 2, koTopble ©yayT 3ambikaTbCs MPU MPEBbILEHUM HAKOMMEHHOro TokKa
OTKITHOYEHUI YCTAaHOBIIEHHOWN BESTUYUHDI.

Haxmute «kHonky [MPOTPAMMUWP. YCTABOK  gna nepexopa B pexum
pefakTUpoBaHUS YCTaBOK. Haxmute Heckonbko pa3 Ha kHornky A CTPAHUUA po
NOSABNIEHNSA COOOLLIEHUS:

YCTABKU CTP. 2
KOHOUTYPALUUA
Haxumas kHonky CTPOKA gobenTtechb NosiBneHnsa coobLLeHns:
HAKOMMNEHHbIN TOK
PEJIE: ————

Mpun atom BygeTt mopraTb nepsbii 3HaAK «—». Haxmute kHonky A BEJIMYNHA unu
VBEJIMNYMHA. Bmecto 3Haka «—» OygeTr mopratb «P». Haxmute kHonky 3AlNKCD,
BBeaMTe koA poctyna, HaxmuTte kHonky CTPOKA. 3Hak «P» nepectaeT mopratb, a
Ha4yMHaeT mopratb BTOpOM 3HaK «—». Haxmute kHonky CTPOKA — HaunHaeT mopraTb
TpeTun 3Hak «—».Haxmute kHonky A BEJIMYNHA vnn VBEJIMYMHA. BmecTo 3Haka «—
» Byget mopratb «2». Haxmute kHonky 3AIMNMNCb, a 3atem CTPOKA. 3Hak «2» nepecTtaeT
MopraTb, @ HauyMHaeT Mopratb YeTBepTbih 3HaK «—». CoolOLleHne NpuBedeHHOE HUuXKe
CBMAETENbCTBYET O TOM, YTO CUrHaAM TPEBOrM O MNPEBbILLEHUN AOMNYCTUMOW BESTMYUHDbI

HaKOMNIIEHHOro TOoKa 3aMKHeT BbIxogHble pene BbIKJI1. (oTkntounT BhikNtovaTtens) n BbIX. 2.
23



Mpumeyvanusa: 1. [Ona CHATUA BbIXOAHONO CUrHama c 3anporpamMMmMpoBaHHOIO
BbIxoA4a Heobxo4MMO MOMb3ysiCb BbIWENPUBEAEHHOW METOAUKOW 3aMEHUTb 3Hak
aToro BbIxoda («P», «1», «2» unn «3») 3aMeHUTb Ha 3HaK «—».

2. BbixogHon curHan He popMUpyeTCs, eCnn OH He akTuBuaupyet
HNW OAOHO BbIXOAHOEe pene (B coobuweHun BbiOOpa BbIXOAHbLIX pene YykasaHo
«— — — —»).

3. BeixogHoe pene BbIKII. wudgpyetca 3Hakom «P», BbIXOO 1 —
3HakoM «1», BbIXO[] 2 — 3Hakom «2», a BbIXO[] 3 — 3HakoMm «3».

4. lMporpammupoBaHne mnOOro BbIXOAA HE  MOATBEPXAEHHOE
Haxxatmem kHonkn 3AlMNACb w BBOAOM KOoga pfoctyna (ecnu Heobxoammo)

UrHopupyeTcsi.

2.5.1.2. lporpammmpoBaHue yctaBok - cTpaHuua 1. [loctyn K BBogy

Mocne nogknoyeHuss Onoka, nogayn MUTAHUS U HaXaTus  KHOMKW
NMPOrPAMMUPOBAHUE YCTABOK Ha XKW nosiButca coobLieHme:
1. YCTABKU CTP. 1

AOOCTYN K BBOAY

OnucaHune: 3OTa CTpaHuLa COOEPXKUT COOOLLUEHMA ONsi BXoO4a B pPeXum BBOAA
yctaBok. HaxaTb kHonky CTPOKA, nossutcs coobuieHuve 2:
2. BBEOWM KO

AOOCTYNA:

Onucanue: MNMpun nosiBneHnn atoro cooblieHns HeobxoaumMo BBECTM Ko LOCTyna,
MCNOoNb3ys KnaBMaTypy Ha nNuueBon naHenu 6noka.

[vana3oH kogos: 111-999

3aBoackasi yctaHoBka: 111.
MpumevaHue. KHoMkM  nNuueBOM  NaHenNn  WUMET  OBOWHOE  HasHayeHue  —
dyHKUna/gecatnyHas uudpa: NMPOrPAMMUNP. YCTABOK wnu 1, ,D,EI?ICTBWOLLI,.
3HAYEHNA vnn 2, CBPOC unu 3, CTPAHWUA wunu 4, BEJIMYNHA nnn 5, CTPOKA unun
6, CTPAHNUA vnn 7, BEJTMYUHA unu 8, SAMNCH nnn 9.

Mpwn BBOAE NPaBUNBHOIO KOA4A AOCTYM K MPOrpaMMUPOBAHNIO YCTABOK pa3peLLeH.

CoobuieHre ¢ 3 nNo 7 nosiIBATCHA, ecnv OOCTyn paspelleH, B MPOTUBHOM Cryyae
coobueHus ¢ 8 no 10.
3. AOOCTYN K BBOAY

PA3PELLEH

OnucaHune: 310 coobLleHNe roBOPUT O BO3MOXHOCTM M3MEHEHUS YCTaBOK.
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4. BBEAW HOBbIV KO

OOCTYMA HET

Onuncanwue: 3tm coodbuieHnem IPR-A 3anpawuvBaeT nonb3oBartenis 06 nameHeHun
napons.

Onana3son: JA, HET

3aBoackas yctaHoBska: HET

CoobuieHuns 6 n 7 noasaTcs, ecnu BblibpaH oteBeT HET.

CoobueHus ¢ 5 no 7 nosiBaTcA, ecnu BbidbpaH oteeT [A.
5. BBEAWV HOBLIV KO[,

OOCTYNA:

Onucanue: lNpu nosiBNeHWM I3TOrO0 COOOLEHUS BBOAUTCHA HOBbIN TPEX3HAYHbIN
LN POBON KoL,

[Mocne BBOAa HOBOroO KOAA MNOSABUTCS COOBOLLEHNE:

HOBbIN KOA

3ANMOMHEH = * * *

MpumeyvaHue: =* * * nokasblBaeT BHOBb BBEAEHHbIN KOA,.
6. FIRMWARE

IPR-A1R v1.05
7. KOHEL CTP.

OnucaHne: 3TO nocrnegHaAs CTpoka MNepBOW CTpaHuubl. [ns nepexoga K CTp.2
HaxkaTb KHonky A CTPAHWLA nnn CTPOKA.
8. JOCTYN K BBOOY

TOJIbKO OB30P

OnucaHune: 310 coobuieHne UHGOPMUPYET O BO3MOXHOCTU TOMBKO MNPOCMOTPa

yCTaBOK.
6. FIRMWARE
IPR-A1R v1.05

7. KOHEL CTP.
OnucaHue: JTO nocrnegHssi CTpoka nepBoW cTpaHuubl. Ons nepexoga K CTp.2
HaxkaTb KHoMKy A CTPAHWLA nnn CTPOKA.

2.5.1.3. lMporpammmnpoBaHune yCcTaBokK - cTpaHuua 2. KoHdurypaumsa
Ha atonm cTpaHmue BBOAOATCA [aHHble AOns  TpaHcopmartopa Toka u
TpaHcdopMmaTopa ToKa HyneBoW nocrnefoBaTenbHOCTU. OTO obecneymBaeT npaBUSibHOE

BOCnpuATne AaHHbIX O CbﬁSHbIX TOKaX. Kpome TOro, Ha aTomn CTpaHuue BBOOATCA. TUN
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BbIKMOYaTenNs, BKMAOYAETCA (BbIKNKOYAETCs) pPeXuM CaMOAWarHOCTUKW, BBOLMTCSA
3agepxka OrOKMPOBKM BbIKIOYATENS, @ TakkKe NPOrpaMmMupyloTCs BbIXOOHbIE perne, Ha
KOTOpPbl€ MOXHO BbIBECTM CUrHarmbl: O HE OTKMIOYEHUWN BbIKNOYATENS, O MPEBbILLEHUN
AONYCTUMbIX 3HAYEHUN YMCIla MEeXaHWYECKUX MEPEKNIOYEHNUN M HAKOMIEHHOro TOKa
OTKMNIOYEeHUN. Takke BBOOATCA MaKCMMalnbHOE 3HAYeHMEe KONMYeCcTBa MexXaHUYeCKnX
cpabaTbiBaHUN W MNpeaenbHON BENMYMHBLI  HAaKOMIMIEHHOrO TOKAa OTKIKOYEHUKM, nocne
KOTOpPbIX HEOBX0AUMO NPOBOAUTL TEXHUYECKOE OBCMYXMBaHME .

Coo0buieHns cTpaHuLbl 2 MEHIO BBOAA YCTaBOK:
1. YCTABKWN CTP. 2

KOHOUTYPALUA

OnucaHue: 3aronoBoK BTOPOW CTPaHULbI.
2. BbIBEOP

YACTOTA 50Iy

OnucaHue : yactoTa BBOAUMAS 34ECb MCMONb3yeTCA ANsl BHYTPEHHUX CPaABHEHUMN.
YacTtoTta pormkHa COOTBETCTBOBAaTb 4acToTe CeTW, B MPOTUBHOM criyyae TOK Oyaer
CUNTbIBATbCS HEBEPHO.

Onana3on:50 Ny nnmn 60Ny

3aBoackas yctaeka:50 I
3. NMAPAMETPbBI TT. ®A3

NMEPBUYH 50A

OnuncaHvne: BBecTn TOK nNepBUYHOM OOMOTKM MPUMEHAEMOro TpaHcdopmaTopa
TOka. OTO 3HavyeHne OGepeTcss M3 NAcnOPTHbIX [aHHbIX TpaHcdopmartopa TOKa.
HeobxoanmMo NOMHUTB, YTO dpasHble TpaHcopMaTopbl TOKa AOMKHbI MMETbL OQMHAKOBbLIE
napameTpbl.

Onana3soH: ot 5 0o 5000 A, war 5A

3aBoackas yctaHoBka: 50A.
4. ClMNoCOb BbIABIJI. O33

YTEYKA

OnucaHue: B coobLieHnn 3anpalimBaeTcs, YTO UCMOMb3yeTcs ASs U3MepeHns Toka
YTEYKN Ha 3eMii0 — cneumarnbHbli TpaHcOpMaTop ToKa HyneBOW MnocrnenoBaTeribHOCTU
nnu coeguHeHne B 38e3ay pasHblX TpaHCHOPMaTOPOB TOKa.

Iwnanason: HYJIEBAA NMOCJIEQOB unn YTEYKA.

3aBoackas yctaHoBka: YTEYKA.

CoobuweHune 5 nossutca, ecnu BblibpaHa HYJIEBAA MOCIIEOOB. Ecnu BbibpaHa

yctaBka YTEYKA — cnegytowmm nosisnsietca coobuieHune 6.
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5. NMAPAMETPbI TIH

MEPBNUYH 50 A

OnucaHue: 3anpawmBaetcss  TOK  NEpPBUYHON  OOMOTKM  MUCMOSb3YyeMOro
TpaHccopmatopa Hynesow nocnegoBatenbHocTU. Onpegenserca u3 nacnopta Ha
TpaHcopmaTop.

Onanason: OT 5 go 5000A, war 5A.

3aBoackas yctaHoBka: 50A.
6. TUIM BbIKNMKOYATENA

BbIKJTHOY. HAIPY3KU

Onucanue: No3BonsieT BbibpaTh TN YCTAHOBNEHHOrO BbikMtoyaTens. OObIYHO TUN
pasbeaHUTENS KraccuuumnpyeTcs Kak BbiKntovaTenb Harpy3knm Mnmn pasbeavHuUTENb.

HnanasoH: BbIKMKOY. HAMPY3KN nnn PASBEOVHUTEb.

3aBoackas yctaHoBka: BbIKITHOY. HAMPY3KW.

CoobuweHusa ¢ 7 no 9 noseatca, ecnn 6yget BbibpaH PASbEOVHUTESIb. Ecnu
OyaeT BbiOpaH BbIKMOYaTENb HArpy3ku, To nosBnsaeTca cpasy coobuieHune 10.
7. PASBEOVNHUTEIDb

HOM TOK  100A

Onucanuve: 3gecb BBOAUTCA HOMMHambHbIM TOK pasbeavHuTens. BbiknoyeHune
pasbeaMHUTenst SOMyCTMMO TOSMbKO B TOM Crlyvae, korga Tok B nwobon m3 ¢as He
NpeBbILWAaeT YCTAaHOBMEHHOIO 3HAa4YeHWs, BBEAEHHOro B JaHHOM MyHKTE.

Onana3soH: ot 10 go 5000A; war 5A.
8. PASBEONHUTEIDb

C NMPEOOXPAH? LA

OnucaHue: 3anpoc 06 yctaHoBKke npegoxpaHutenen. BoamMoxHble BapuaHThbI:

— Tonbko pasbeanHuTens (3HavyeHne yctaskm —HET);

— PasbeguHuTens ¢ npegoxpaHutensamu (3HaveHne yctaskm —[A).

3aBoackas yctaHoska: [A.

CoobLweHune 12 nossuTcs,ecnu BolbpaH pasbeaeHnTenb C NpeaoxpaHnTeENaMu.
9. NMPEOOXPAHUTESb

3H. TOKA 100 A

OnucaHue: Bogutca TOK npepoxpaHutenen. OTKMAOYEHWE WU pasMblKaHUe
pasbeaMHMTENst BO3MOXHO TOMbKO B TOM Criyyae, Korga TOK BO BCex (pasax Huke
BbIOpPaHHOIro 3a€ech.

Onana3soHn: ot 5 go 5000A; war 5A.

3aBoackas yctaHoska: 100A.
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10. CAMOOWMAITHOCTUKA

HA BbIX3: OA

OnucaHne: Bsogutca pexum camognarHOCTUKW. [lpu  BKITOYEHHOM  pexunme
camoamarHocTukm (yctaHoBreHHoe 3HadveHne [A) BbixogHoe pene BblX.3 3amkHyTO. B
Crnyyae BO3HWKHOBEHUS BHYTpPEeHHen owunbku npubopa unv nponagaHnsa HanpsKeHus
nuTaHna KoHTakTbl BbIX. 3 pasmbikatoTcs curHanmsampyss o6 aBapum (3aropaetcs
ceetognoq ABTOTECT). B cnyyae OTKMIOYEHHOrO pexumMa camMoamarHOCTUKU
(yctaHoBneHHoe 3HayvyeHne HET) BbixogHoe pene BbIX. 3 MOXHO 3anporpammupoBaTtbh
ANsa BbIBOgA APYroro curHana.

Onana3son: A vnn HET.

3aBoackas yctaHoska: [A.

11.  BJIOKMPOBKA BbIKIJ1.

3AOEP: 0,15 cek

Onucanve: Bsogutca BpemMs 3agepXkm  OMNOKMPOBKM  perne  OTKMAYEeHUN
Bblkntovatena. [ns paspelueHns 6noKMpOoBKN pene oTKNveHus oanH 3 Bxoaos IPR-A
AO0IKeH 6bITb ckoHurypmpoBaH kak BJIOKMPOBKA BbIKITKOYATESIA.

HOnana3soH: ot 0,01 cek oo 1,00 cek, war 0,01 cex.

3aBopackas yctaHoBka: 0,15 cek.

12.  [. K. BbIKITKOYATEJIA

PENE: _———

OnucaHue: Bbibop BbixogHOro pene (kpome «P» - pene OTKMOYEHUs
BbIKMOYATENSA) UMK OTKITOYEHME (ECNM HE BbIOPAHO HM OA4HO BbIXOAHOE pene) BbIXOAHOro
curHana TpeBOrM OTCYTCTBUS OTKIHOYEHUS/BKNIOYEHUS Bbikntodatenda. CurHan TpesBoru
dopmupyeTca, ecnu pene Bbl4ano CUrHam Ha OTKNIYEHME BblKMYaTens ot nobon
3anporpaMMMpoOBaHHOM aBapuu UM TPEBOMM, OOHAKO Yepe3 BpeMs YyKasaHHOe B
coobuweHnn 16 OOMONHUTENbHLIM KOHTaKT BbikMoyaTena (52a), NpUCOEANHEHHbIN KO
Bxogy COCTOAHWE BBbIKIMKOYATENA 6noka IPR-A , He noarBepxgaeT, 4TO
BbIKNHOYaTENb OTKIHOYMICS.

OunanasoH: OrtTknoveH, BbIX.1, BbIX.2 wwunn BbIX. 3 (ecnu pexum
CaMOONarHOCTUKN OTKITHOYEH).

3aBoackas yctaHoBka: OTKMOYEH.

CoobuweHure 13 nogasuTcA, ecnm BolbpaHo XoTs 6bl OOHO BbIXOAHOE pere.

13. A. K. BbIKITKOYATEJIA
3AOEP: 1000 mc.
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OnucaHue: Beoantcsa BpeMsa oxunaaHna cpadaTtbiBaHMst AONONMHUTENBHOIO KOHTaKTa
nocne KoMaHAbl BKIMIOYNTL/BBIKIMIOYMTL BbIKtoYaTenb. Ecnv AONOMHUTENbHBIA KOHTAaKT
He cpabaTbiBaeT B TEYEHNE ITOr0 BPEMEHU, TO CHOPMUPYETCHA CUTHAN TPEBOTW.

Onana3soHn: ot 10 go 2500 mcek.; war 10 mcek.

3aBoackas yctaHoBka: 1000 mcek.

14. MEXAHWY. CPABAT.

PEJE: _

Bbi6op BbIXOAHOrO pene unm OTKYEHUe (ecnu He BbIOpaHO HM OOHO BbIXOOHOE
perne) BbIXOAHOrO curHana TpeBOorn O MPEBLILLEHUN YMcna MexaHM4Yeckux cpabaTbiBaHWi
BbIKMO4aTENSA 4OMNYCTUMOrO 3HA4YEHUS.

Awnanason: OrtkntodeH, BbIKI., BbIX.1, BbIX.2 w/vnn BbIX. 3 (ecnn pexum
CaMOaNarHOCTUKN OTKITHOYEH).

3aBoackasi yctaHoBka: OTKMOYEH.

CoobuweHune 15 nosasuTtca, ecnm BblbpaHo XoTs 6bl OOHO BbIXOAHOE perne.

15.  MEXAHWY. CPABAT.

MAKCUM: 3000.

OnuncaHune: BBoguTcs MakcMmarnbHOE YUCNO MexXaHuYecknx cpabdaTbiBaHui. JTa
BENUYMHA CINYXUT OPUEHTUPOM AN NPOBEOEHMS TEXHMYECKOro obenyxnsaHuda. Tpesora
MOXET ObITb MCNONb30BaHa Kak MHOMKATOP ANt NPOBEPKN COCTOSAHUSA BbIKMOYaTENS.

[nanasoHn: ot 5 oo 9995; war 5.

3aBoackas yctaHoska: 3000.

16  HAKOMNEHHbIN TOK

PEJE: _

OnucaHue: Bbibop BbIXOAHOMO pene unu OTKNKYeHue (ecnv He BbIBpaHO HU OOHO
BbIXOQHOE pere) BbIXOAHOrO curHamna TPeEBOrM O MPEBbILEHUN LOMYCTUMOW BENUYUHBI
HakonneHHoro Toka. Ecnu TpeBora paspeweHa (BbibpaH xoTss 6bl OOMH BbIXOA), TO
NOPOroBOe 3HaYeHNe paccymTbiBaeTCs No opmyne:

Acc. KA = MEXAHWY. CPABAT. * PACYETHbIV TOK PASBEOVHUTENS.

HakonneHHbIn TOK ABNSETCS MHAMKATOPOM WM3HOCaA KOHTaKTOB pasbenuHUTENs,
MO3TOMY TpeBOra MOXeT ObiTb MCMonb30oBaHa Of9 OnpeaerieHMsi MOMEHTa MNPOBEPKMU
BbIKNOYaTenNs.

OnanasoH: OtkntoveH, BbIKI., BbIX.1, BblIX.2 un BbIX. 3 (ecnu pexum
CaMOANArHOCTMKM OTKITOYEH).

3aBoackasi yctaHoBka: OTKMOYEH.

CoobuieHre 20 nosBuTCA, ecnu BolbpaHo XoTs Obl 04HO BbIXOOQHOE pene.
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17.  HAKOMNEHHbLIN TOK

BENMWYMHA:  300xkA

OnucaHue: HakonneHHbl TOK JaeT npefcTaBfeHMe O TEXHUYECKOM COCTOSIHUM
KOHTaKTOB BbIKNto4aTens. Tpesora MOXeT CIyXWUTb WUHOMKATOPOM MOMEHTOM MNPOBEPKU
TEXHUYECKOrO COCTOSIHUSA BbIKMOYaTENs.

Onana3son: ot 10 go 5000 KA; war 1 KA.

3aBopackas ycraHoska: 300 KA.
18. KOHELU CTP.

OnuncaHne: 3TO NocnegHss CTpoka BTOPOW CTpaHuubl. [Insa nepexoga K TpeTben
cTpaHuue Haxatb kHonky A CTPAHUMUA vnn CTPOKA.

2.5.1.4. lporpammMmmnpoBaHune yCcTaBokK - cTpaHuua 3. Yctaskm MT3

Ha aton cTpaHuue BBOOATCA napameTpbl YCTaBOK CBA3aHHbIX C MeXaydas3oBow
TOKOBOW 3alUMTOW: BPEMA3aBUCUMOW MaKCMMarbHOW TOKOBOW 3alLUUTOM, TOKOBOM
OTCEYKOMW, TPEBOrM TOKOBOM Meperpysku.

Coo0buieHuns cTpaHuLbl 3 MEHI0 BBOAA YCTaBOK:

1. YCTABKW CTP. 3

YCTABKN MT3

OnucaHue: 3arofioBOK TpeTben CTpaHULbI.
2. BPEMA3AB MT3 B ®

PEJIE: P———

OnucaHue: Bbibop BbIXOAHOrO pene unun OTKNKYEHUe (ecnv He BbIBpaHO HU OOQHO
BbIXOOQHOE pene) BbIXOQHOro CurHana BpemMs3aBUCMMOW MakCUMaribHOW TOKOBOW 3alUuTbl
B (paszax.

HwnanasoH: OTtkntoveH, BbIKI1. (P), BblIX.1 (1), BbIX.2 (2) n/vwnn BbIX. 3 (3) (ecnn
PEXMM CaMOLMarHOCTUKN OTKITHOYEH).

3aBopckas ycraHoska: BbIKJI. (P)

CoobueHuns ¢ 3 No 6 NosABUTCS, eCnun BbIBpaHO XoTHa Bbl O4HO BbIXOOQHOE pere.

3. BPEMASAB MT3 B ®.

MOPOI: 4%TT.

OnucaHue: BeoguTtca noporoBoe 3HayYeHWe TOKOBOW Neperpysku, B NpoueHTax oT
NepBMYHOrO TOKa. JTa YyCTaBka onpefensdetr YpoBeHb Toka, koTopbin pene IPR-A
BOCMNPUHMMAET KakK Mopor, MNpu KOTOPOM MPOUCXOAUT OTKIIOYEHME BbIKMOYaTensa B
COOTBETCTBUM C BbIOPAHHOM XapaKTepUCTMkon (rpadukomM) MakCUMManbHOW TOKOBOW

3alUNTbI.
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Hanpumep, ecnu BBectu 3HayeHne 50%, 1o IPR-A nHuumMmpyeT BpemsasaBMcnmoe
OTKITHOYEHME BLIKITHOMATENS KaK TONbKO, XOTs Obl B ogHoM 13 as, Tok gocturHet 50% ot
BEMMYMHbI, 3aaHHON B TPETbEN CTPOKE 3TOWN CTPaHULbl pexnma.

[nana3oH: ot 4% no 300%, war 1%.

3aBoackas yctaHoBka: 4%.

4, BLO MT3 B ®A3AX

ANSI CIAB. 3AB.

OnucaHue: BbibupaeTca Bua KpuBOW, xapakTepusywlwen tpebyemyro sawurty oT
TokoBOW neperpy3kn. Moryt 3agaBaTtbca Tpu Tvna kpuebix: ANSI, IAC, IEC/BS142 wnun
3agaHHoe Bpems. [Ons Bblbopa HY>XHOM Kpusou NCNosb3ylTCA KHOMKW
ABEJIMYNHA wnn VBEJIMYMHA. BbibpaHHasa 3aBMCUMOCTb 3anoOMUHAETCA HaxaTuem

kHonku SATNCDH . Huxe npuBogaTcsa 0603HAYEHUS KPUBLIX, BbIBOAUMbIX Ha AUCMSEN:

Bua kpuson Obo3HavyeHne Ha aucnnee
1.Cnabas 3aBMCUMOCTb CJ1AB. 3AB.
2.HopmanbHasa 3aBUCMMOCTb HOPM. 3AB.
3.CunbHasi 3aBMCUMOCTb CUIbH. 3AB.
4.Ypes3Bbl4aiHO CuUIlbHasi 3aBUCUMOCTb OKCTP. 3AB.
5.04eHb cunbHasi 3aBUCMMOCTb O4. CUI.. 3AB.

OnanasoH: ANSI CJIAB. 3AB., ANSI HOPM. 3AB., ANSI CUJIbH. 3AB., ANSI
OKCTP. 3AB., IAC CJIAB. 3AB., IAC HOPM, 3ABUC., IAC CUJIbH. 3AB., IAC OKCTP.
3AB., IEC MVWH. BPEM., IEC-A HOPM. 3AB., IEC-B CUJIbH. 3AB., IEC-C O4Y. CUJI.
3AB., HEBABNCUNMOE.

3aBopackas yctaHoska: ANSI CJTIAB.3AB.

CoobuieHne 5 nosBUTCA TONMbKO B Crnyyae, ecnv BbibpaHa BpeMsHe3aBucumasa (C
MOCTOPSIHHBIM BpPEMEHEM) MakcumarnbHaa TokoBas 3awmta. B ocTanbHbIX cny4vasx
nosiBnseTcsa coobuieHne 6.

5. BPEMA3AB. MT3 B ©.

SALEP: 1.0 cek

Onucanue: BBogutca nocTosiHHaA Bblaepxka BpemeHn MT3 B (pasax.

[Ownana3son: ot 0,05 pno 600, war 0,01/0,1/1 cek.

3aBoackas ycraHoska: 1,0 cek.

6. BUO MT3 B PA3AX
MHOXWTESb: 1.0
Onucanune: [Ona 6onee TOYHOM HACTPOMKM MaKCUMMarbHOW TOKOBOMW 3alMThbl

BblOpaHHblE KPMBbIE MOFYT MPOMOPLMOHANbHO CABUraTbCs BBEPX (BPems BblAepKKu
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YBENUYNBAETCS) MU CABUraTbCA BHU3 (BPEMS BbIOEPXKKM YMeEHbLuaeTcd). Tabnuubl u
KpuvBble, HeobxoauMmble AnNa pacdeTa YCTAaBOK MaKCUMMaribHOW TOKOBOW  3alUUThl
npvBegeHbl B npunoxexHun. MNMpu BBeaeHMM MHOXMTENA MeHbwe 1,0 BpeMsi BblOepXKKM
NponopLmMoHarnbHO yMeHbLUIaeTcs, a npu BeeaeHnn 6onblue 1,0 — yBenuymnsBaeTcs. .

HOwnana3son: ot 0,1 go 20, war 1.

3aBoackas yctaHoBka: 10.

CoobueHuns 7,8 n 9 NosBNATCA TONbKO B TOM cry4vae, ecnu B MeHio YCTABKW CTP.2:
KOHOUTYPALUMA T1n Boikntovatens — BbIKIMKOYATESb HAIPY3KN.
7. TOK. OTC. B ®A3E

PEJNE: P———

Onucanune: Bbibop BbIxogHOro pene, kotopoe GyaeT akTMBMPOBATbCA CUrHarom
TOKOBOW OTCEYKM B (pa3ax.

Hwnana3soH: BbIX.1 (1), BbIX.2 (2) n/unu BbIX. 3 (3) (ecnu pexum camogmarHoCTUKK
OTKITHOYEH).

3aBopckas ycraHoska: BbIKJI. (P)

MpumeyaHue: B cBA3M € TeM 4YTO TOKOBas OTceyka B pasax He MoxeT ObiTb
OTKNIOYEHa, ANa €€ BblBeAEHUS peKoMeHOyeTCHa yCcTaHaBnvBaTb MOPOroBoe 3HaYeHue
TOKa OTCEeYKM, MporpammMmmpyemoe B criegytowem coobueHmm, He meHee 1200 %.

8. TOK. OTC. B ®ASE.

MOPOI: 40%TT.

OnucaHue: BBoantca noporoBoe 3HavyeHMe TOKOBOW Meperpysku, B NpoueHTax oT
NepBMYHOrO TOKa. JOTa ycCTaBka onpenensdeTr ypoBeHb Toka, koTopbii pene IPR-A
BOCMPUHMMAET KakK Mopor, MNpu KOTOPOM MPOMCXOAUT OTKIOYEHME BbIKMOYaTeENs C
BblAEPKKON BpEeMEHU NporpaMmmmnpyemon B crniegyrowemM coobieHnn. 3ta pyHkums IPR-A
no3sonseT 3aWwuTnTb omaep OT NOBPEXAEHUS NpU HedOoNnyCTUMO BbICOKOM Opocke TokKa.
Hanpumep, ecnu nukoBbin TOoK BpemsidaBucumon MT3 paseH 100 A mn ycTaHOBMEHO
noporoBoe 3HadeHne Toka 500%, To npoTekaHme Toka 500A B nobon n3 das B Te4YeHne
BpemeHu Oonblle, 4eM 3aJaHo B cnefylouwem coobuleHuu, BbI30BET (hOpMMpPOBaHME
IPR-A komaHAabl OTKIIOYEHUS BbIKIIOYaTens.

[wnanasoH: ot 4% po 1800%, war 1/10%.

3aBopackas ycraHoska: 40%.

9. TOK. OTC. B ®A3E
SALEP: 0 mc
YcTtaHaBnuMBaeTCca 3afepXka TOKOBOW OTCeykn. 3agepxka npegoTrspallaeT

OTKNO4YEeHMe BbIKNo4YaTena npu KpaTKOBPEMEHHbIX CKa4dkax TOKa YTe4YKM Ha 3eMIlio.
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CurHan oTKnYeHuss copMupyeTcsi, ecrim Bpemsi NpOoTeKaHUs HeaonycTUMo 60nbLIoro

TOKa YTEYKU NpeBbICUT YCTaHOBJIEHHOE 3HAa4YeHNe.

10.

[OnanasoHn: ot 0 go 2000 mcek, war 10 mcek.
3aBoackas yctaHoBka: 0 mcek.

TPEB. - T B ®A3E

PEJE: _——

OnucaHue: Bblbop BbIXOQHOIO pene unu oTKNioveHne (ecnu He BblIGpaHO HM OOHO

BbIXO4HOE pene) BbIXOOQHOIO CUrHamna TpeBOorn O rpesBbilUEHUN NPOTEKawLWwero Toka B

drazax JonyCTUMOW BENUYMNHBI YKa3aHHOW B cnegyowemM coobLeHnn.

OunanasoH: OrtknoueH, BbIKI., BbIX.1, BblX.2 u BbIX. 3 (ecnu pexum

CaMOONarHOCTUKN OTKITIOYEH).

11.

3aBopckast yctaHoBka: OTKITHOYEH.

CoobuweHnus 11 n 12 nosiBuTCA, ecnu BoidpaHo XoTs Obl 0OAHO BbIXOAHOE perne.
TPEB. - TN B ®A3E

MOPOT™: 4%TT

Onuncanwue: Beogutca noporoeoe 3Ha4deHune TOKOBOW neperpy3kn, B npoueHtax ot

NepBMYHOrO TOKa. JOTa ycCTaBka onpefensdeTr ypoBeHb Toka, koTopbii pene IPR-A

BOCMPVHUMAET Kak Mopor, Npyv KOTOPOM MPOUCXoAUT (DOPMUPOBaHWE cuUrHamna TpeBOru

TOKOBOW neperpy3ka B as3ax. Bbibop nopora TpeBOrM HWXKE ropora OTKMYeHUs

No3BOJIAET NPUHATb MepPbl AJ1A YCTPpaHEeHUA npo6r|eM.

12.

[nana3oH: ot 4% no 300%, war 1%.
3aBoackas yctaHoBka: 4%.

TPEB. - TN B ®A3E

SALEP: 1,0 cek

BeBoautcs 3agepxka curHana TpeBOrM u3-3a neperpy3kM no Toky. HasHayeHue

3adepXkn — NpeaoTBpaTUTb CUrHanm TpeBOrM u3-3a OGPOCKOB Toka NpuM KOMMYyTauuu

CUINbHOTOYHOro 06opyaoBaHUS, NOAKMYEHHOrO K domaepy. Ecnmn Tok cHM3NUTCA 0O YPOBHS

HWXe nopora TpeBorn OO0 WUCTedYeHUA BpPEMEHU 3aOEpPXKU, TO CUTHAT TpeBOrm He

dopmupyeTcs.

13.

[wnana3soH: ot 0,05 o 600 cek, war 0,01/0,1/1 cek.
3aBoackas ycraHoska: 1,0 cek.
KOHELU CTP.

OnucaHve: OTO  nocrnegHsss  CTpoka  TPeTbelW  CTpaHuubl  pexuma

nporpamMmMupoBaHns ycTtaBok. [1na nepexona Kk 4eTBepTon CcTpaHuue HeobxoauMo HaxaTb
kHorky CTPOKA nnn A CTPAHULA.

33



2.5.1.5. lporpammMmmnpoBaHune ycTaBokK - cTpaHuua 4. Yctaskm O33

Ha aton cTpaHuue BBOOATCA MapamMeTpbl YCTABOK CBA3AHHbLIX C 3alUTOM MO TOKY
yTEYKM Ha 3emMiio: BpPEeMA3aBUCUMOW MaKCUManbHOW TOKOBOW 3aluToOW, TOKOBOM
OTCEYKOW, TPEBOMN TOKOBOW NEpPErpysKku.

CoobuieHuns cTpaHuLbl 4 MEHIO BBOAA YCTaBOK:

1. YCTABKW CTP. 4

YCTABKA 033

OnucaHue: 3arofioBoOK YETBEPTON CTPaHULbI.
2. MT3 HA 3EMITO

PEJIE: P———

OnucaHue: Bbibop BbIXOQHOIO pene unu oTKNoveHne (ecnu He BblIGpaHO HM OOHO
BbIXOOQHOE pene) BbIXOQHOro CUrHana BpemMs3aaBUCMMOW MakCUMarnbHOW TOKOBOW 3alUuTbl
MO TOKY YTEYKMN Ha 3EMIIIO.

Hwnana3soH: OTtkntoyveH, BbIKI1. (P), BblIX.1 (1), BbIX.2 (2) n/vwnn BbIX. 3 (3) (ecnn
PEXMUM CaMOOMarHOCTUKN OTKITHOYEH).

3aBopckas yctaHoska: BbIKJ1. (P)

CoobuieHus ¢ 3 no 6 nosiBUTCSA, ecnv BblbpaHo xoTs O6bl 0AHO BbIXOQHOE pene.

3. MT3 HA 3EMITO

MOPOI: 12%TT.

OnucaHue: Beoautca noporoBoe 3HadYeHue Toka, Mo KOTopomy cpabaTtbiBaeT
s3awmTa. lMpumep: npu Boibope 50%, IPR-A OTKMOYMT BbIKMOYaTENDb, KaK TOMbKO TOK
yTeukn pocturHeT 50% OT Toka nepBuYHOM OOMOTKM. B KayecTBe 3HavyeHus Toka
nepBUYHOM OOMOTKM MCNONb3YTCA: NMMBO BennyMHa, 3agaHHasa B CTPOKe 3 CTpaHuupbl 2,
€Cnn UnCnonb3yeTcs perncrpaums Toka yTeuku, nubo ToK TpaHcdopmaTopa HyneBown
nocrnenoBaTenibHOCTH, €CnM  UCNonb3yeTcs  perucrpaumsi  Toka  HyrneBowm
nocnegoaTensHocTn. Cuctema perucrpauum onpeaensieTcs B coobuweHmn 3 cTpaHuubl
3. Bua kpuBown BpeMsi 3aBUCMMON TOKOBOW 3aLLMThbl onpeaenseTcs B coobLieHnn 6.

Ecnn TOK yTeukum npeBbiCUT npefensl onpefendemble MOMCnosib3yeMon KpUBOW
BPEMSI/TOKOBOW 3aBUCMMOCTU, TO OTKITHOYMTCA BbIKMOYaTENb. YPOBEHb TOKAa HEOBXOAMMO
onpeaensTb B COOTBETCTBMM C UCMONb3yEMOW CUCTEMOW 3a3EMITEHNA.

Jnana3soHn: ot 4% no 300%, war 1%.

3aBoackas yctaHoBka: 12%.

4, B4 MT3 HA 3EMJIIO

ANSI CJAB. 3AB.

34



Onucanune: 3pecb BbibMpaeTcsi COOTBETCTBYOLAA BPEMSTOKOBAs 3aBUCUMOCTb
ANA 3aWuThl NO TOKY YyTeykun Ha 3emnio. MoryT 3agaBatbca Tpu Tvna kpusbix: ANSI, 1AC,
IEC/BS142 wnnu 3agaHHoe BpeM4d. [N Bblbopa  HYXXHOWM  KPMBOM  UCMOMb3YHOTCS
kHonkn A BEJIMYMHA  wvnn VBEJIMYMHA. BbibpaHHas 3aBMCMMOCTb 3anoMWHaETCs

HaxkaTmem kHonkn 3ATMNCDL . Huxe npuBogaTcss 0603HAYEHNA KPUBBLIX, BbIBOAUMbBIX Ha

auncnnemn:

Bug kpuson O603Ha4eHne Ha gucnnee
1.Cnabas 3aBUCMMOCTb CJ1AB. 3AB.
2.HopmanbHas 3aBUCMMOCTb HOPM. 3AB.
3.CnnbHas 3aBUCUMOCTb CWUJITbH. 3AB.

4 YpesBbl4anHO CUITbHAs 3aBUCMMOCTb OKCTP. 3AB.
5.04eHb cunbHasa 3aBUCMMOCTb O4. CUJ1.. 3AB.

AnanasoH: ANSI CJIAB. 3AB., ANSI HOPM. 3AB., ANSI CWUJIbH. 3AB., ANSI
OKCTP. 3AB., IAC CJ1AB. 3AB., IAC HOPM, 3ABUC., IAC CUJIbH. 3AB., IAC OKCTP.
3AB., IEC MWH. BPEM., IEC-A HOPM. 3AB., IEC-B CUJIbH. 3AB., IEC-C O4. CW/II.
3AB., HESABNCUMOE.

3aBoackas yctaHoBka: ANSI CJTIAB.3AB.

CoobuieHne 5 nosBuTCcsa TOMbKO B criyvyae, ecnv BolbpaHa BpemMsiHe3aBucumasa (C
NOCTOPSIHHbIM BPEMEHEM) MakcMmanbHasi TokoBasd 3awmta. B ocTtanbHbix crnydasix
nosiBnseTcs coobuieHne 6.

5. MT3 HA 3EMIJIIO

SALEP: 1.0 cek

Onucanve: BeBoantca noctosiHHaa Bbigepkka BpemMeHn MT3 no TOKy yTeyku Ha
3emnio.

[wnana3son: ot 0,05 no 600, war 0,01/0,1/1 cek.

3aBoackas ycraHoBka: 1,0 cek.

6. BLO MT3 HA 3EMJTIO

MHOXWTENb: 1.0

Onucanune: [Ona 6onee TOYHOM HACTPOMKM MaKCUMarbHOW TOKOBOMW 3aluThbl
BblOpaHHbIE KpMBblE MOTMyT MPOMOPUMOHANbHO CABUraTbCs BBEpPX (BPEMS BblAEPXKKM
yBENMYMBaeTCsa) WM caBuraTbCA BHM3 (BPEMSA BbIAEPXKKM YMeHbLlaeTcs). Tabnuubl n
KpuBble, Heobxoaumble NS pacyeTa YCTaBOK MaKCMManbHOW TOKOBOW  3alluTbl
npvBeAeHbl B npunoxexHun. NMpu BBeaeHUUM MHOXUTENS MeHbwe 1,0 BpeMs BblOEpPXKM
NponopLMoHanbHO yMeHbLUIaeTcs, a npu BBeaeHnn 6onblue 1,0 — yBenuymnBaeTcs. .

Ownana3son: ot 0,1 go 20, war 1.
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3aBoackas ycraHoska: 1,0
CoobueHuns 7,8 n 9 NnosBNATCA TONbKO B TOM cry4vae, ecnu B MeHto YCTABKW CTP.2:
KOHOUTYPALUMA T1n Boikntovatens — BbIKIMKOYATESb HAIPY3KN.

7. TOK. OTC. HA 3EMJTHO

PEJNE: P———

OnucaHune: Bbibop BbLIXOAHOrO perne, KoTopoe OyaeT akTUBMPOBATbCA CUrHariom
TOKOBOW OTCEYKW MO TOKY OTCEYKN Ha 3EMITIO.

OnanasoH: BbIKJ1., BbIX.1 (1), BblX.2 (2) w/mnn BbIX. 3 (3) (ecnn pexum
CaMoOaNarHOCTUKN OTKITHOYEH).

3aBoackas yctaHoska: BbIKIJ1. (P)

8. TOK. OTC. HA SEMIJTIO.

MOPOT™: 40%TT.

OnucaHue: BBoantca noporoBoe 3HavyeHMe TOKOBOW Meperpysku, B NpoLeHTax oT
NepBMYHOrO TOKa. JOTa ycCTaBka onpenensdetr ypoBeHb Toka, koTopbii pene IPR-A
BOCMPMHMMAET Kak Mopor, npu KOTOPOM MNPOUCXOAUT OTKMOYEHME BbIKNOYaTENs C
BblAEPKKON BpEeMEHU NporpaMmmmnpyemon B crniegyrowemM coobieHnn. 3ta pyHkums IPR-A
NO3BOSISET 3alNTUTL huaep OT NOBPEXAEHUS NPU HEQOMYCTMMO BbICOKOM BpOCKe Toka.

MpumeyaHue: OTa 3awmTa NPUMEHSETCS TOMbKO ANSA Crnydas neperpyskv TOKOM
6onee, yem 100% OT HOMUHAILHOrO.

[OwnanasoHn: ot 4% o 1800%, war 1/10%.

3aBoackas yctaHoBka: 40%.

9. TOK. OTC. HA 3EMJTHO

3ALEP: 0 mc

OnucaHue: YcTaHaBnuBaeTCs  3afep)XKa  TOKOBOW  OTCeYkn.  3agepxka
npefoTBpaLlaeT OTKMOYEHME BbIKMOYaTENS NPU KPATKOBPEMEHHbIX CKayKax ToKa yTeuku
Ha 3emnto. CurHan OTKIYEeHNa chopMUpyeTCs, eCcnn BpemMsi NpoTeKaHNa HegonyCTUMO
6GOnbLIOro TOKa YTEYKM NPEBLICUT YCTAHOBIIEHHOE 3HAYEHMe.

[OnanasoHn: ot 0 go 2000 mcek, war 10 mcek.

3aBoackas yctaHoBka: 0 mcek.

10. TPEB. K3 HA 3EMIJO

PENE: _———

OnucaHue: Bbibop BbIXOAHOMO pene unu OTKNKYeHue (ecnv He BbIBpaHO HU OOHO
BbIXOAHOE pene) BbIXOAHOro CUrHana TpeBoru O NpeBbleHNN NPOTEeKaoLWero Toka yTeuku

Ha 3eMMno 4ONYyCTUMOW BEMNUYUHBLI YKa3aHHOW B CneaytoLLeM coobLLEeHNN.
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OunanasoHn: OrtknoueH, BbIKI., BbIX.1, BblX.2 u BbIX. 3 (ecnu pexum
CaMoaNarHOCTUKN OTKITIOYEH).

3aBopackas ycraHoBka: OTKMOYEH.

CoobuweHnus 11 n 12 nosiButTcA, ecnu BoldpaHo XoTs Obl 0OAHO BbIXOAHOE perne.
11.  TPEB. K3 HA 3EMII

MoPOT™: 12%TT

OnucaHue: Beogutca noporoBoe 3HayYeHWe TOKOBOW Neperpysku, B npoueHTax oT
NepBMYHOrO TOKa. JTa YyCTaBka onpefensdeTr YypoBeHb Toka, koTopbin pene IPR-A
BOCMPUMHMMAET Kak Mopor, npu KOTOPOM MPOUCXOAMT (POpMMpPOBaHME curHana TpeBoru
TOKOBOW Meperpyskn no TOKYy yTeYkM Ha 3emno. Bbibop nopora TpeBorn Huxe nopora
OTKINIOYEHMSI NO3BONAET MPUHATL Mepbl AN yCTpaHeHnsa npobnem.

[OnanasoH: ot 4% no 300%, war 1%.

3aBoackas yctaHoBka: 12%.
12. TPEB. K3 HA 3EMII

SAIEP: 1,0 cek

BBoantca 3agepxka curHana TpeBorn us-3a neperpysky No TOKY YTEYKU Ha 3eMIto.
HasHayeHve 3agepxku — npefoTBpaTtUTb CUrHaM TPeBOrM K3-3a OPOCKOB ToKa MNpu
KOMMyTaumn CUNbHOTOYHOrO 00O0pyaoBaHMS, MNOAKMIOYEHHOro K dugepy. Ecnmn Tok
CHU3UTCS OO YPOBHS HWXKE nopora TPEBOrM 4O UCTEYEHUS] BPEMEHWN 3a4EePXKKWN, TO CUrHan
TpeBorn He bopmumpyeTcs.

[wnanason: ot 0,05 pno 600 cek, war 0,01/0,1/1 cek.

3aBoackas yctaHoBka: 1,0 cek.
13. KOHELU CTP.

OnucaHne: JTO nocnegHAs  CTpoka  YeTBEpPTOM  CTpaHuubl  pexuma
nporpaMMupoBaHus ycTaBok. [ns nepexoga K NATOW CTpaHuue HeobXoAMMO HaxaTtb
kHonky CTPOKA unn A CTPAHULIA.

2.5.1.6. lNporpammMmmnpoBaHune ycTaBokK - cTpaHuua 5. BeixoaHble pene.
Ha atown cTpaHuue BBoasaTcs 0COBeHHOCTU paboTbl KOHTAKTOB BbIXOAHBIX pene.
Coo0buieHuns cTpaHuLbl 5 MeHI0 BBOAA YCTaBOK:
1. YCTABKM CTP. 5
BbIXOOHbIE PEJIE
OnuncaHwne: 3aronoBok NATOM CTPaHULbI.
2. BbIXO[ BbIKJ1.

PEJNE: SALLEJIKA
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Onucanue: T[lo3BonseTr nonb3oBaTento 3ajaBaTb pexumbl paboTbl pene
OTKINIOYEHMS BbIKMOYATENS KakK MMMNYNbCHbINA, TaK 1 3aLlenka.

BosBpatr B MCXOOHOE COCTOSIHUE BO3MOXEH TONbKO MOCMNEe YCTPaHEHUS NPUYMH
aBapUMHOro OTKItoYeHNs ¢ nomolubto kKHonku CBEPOC.

Onanasox: UMMYNbCHbBIV, SALLIENKA.

3aBoackas yctaHoBka: SALLEJIKA.

CoobuieHre 3 nosaBuTca, ecnu BblbpaH MMMNYNbCHBIN pexnm paboTbl 6noka.
3. ONNT. UMIT. BbIKITHOY.

BPEMA : 0,2cex.

OnucaHne: 3agaetca BpemMs MO  UCTEYEHUW KOTOPOrO  BbIXO4HOE pene
AeaKTMBUPYETCS.

[Ownanason: ot 0,1 go 2,0 cek.; war 0,1 cek.

3aBoackas yctaHoBka: 0,2 cek.
4. BbIXO[ 1

PENE: 3ALWLENKA

Onucanue: Pene Bbixoga 1 (BbIX. 1) MmoxeT pabotatb kak B UMMYNbCHOM pexume,
TakK 1 B peXxnme 3aLlernku.

Onanasox: UMMYNbCHBbIV, SALLIENKA.

3aBoackas yctaHoBka: 3ALLUEJIKA.

CoobueHure 5 nosisutcA, ecnu BolbpaH UMMyNbCHbIN pexum paboTsl 6rioka.
5. PENE BbIX1 UMMNYNbC

BPEMA : 0,2 cek.

OnucaHve: 3agaetcd BpeMss MO WCTEYEHWM KOTOPOro BbIXOQHOE pene
AeaKTMBUPYETCS.

HOwnanason: o1 0,1 go 2,0 cek.; war 0,1 cek.

3aBoackas ycraHoBka: 0,2 cek.
6. BbIXO[ 2

PENE: 3ALLENKA

Onucanue: Pene Bbixoga 2 (BbIX. 2) moxeT paboTaTb kak B UMMYNIbCHOM peXnme,
Tak U B peXxnme 3aLlenku.

OuanasoH: UMMYNbCHbIN, SALLEEJTKA.

3aBoackas yctaHoBka: 3ALLEJIKA.

CoobueHune 7 nosiBuTCA, ecnn BolbpaH UMNyNbCHbINA pexnm paboTbl 6rioka.
7. PENE BbIX2 UMMYJNbC

BPEMA : 0,2 cek.
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OnucaHne: 3apaetca BpeMsi MO WCTEYEHWM KOTOPOro  BbLIXOQHOE  pene
AeaKTUBUPYETCS.

[Ownanason: ot 0,1 oo 2,0 cek.; war 0,1 cek.

3aBoackas yctaHoBka: 0,2 cek.

CoobueHnsa 8 n 9 nosasnawTca ToNbko, ecnn B coobweHnn 13 meHo YCTABKU
CTP 2: KOHOUTNYPALIMNA ycTaHOBNEHO OTKIOYEHME pPEXMMA CaMOaNarHOCTUKN.
8. BbIXO[ 3

PENE: 3ALLENKA

Onucanue: Pene Bbixoga 1 (BbIX. 1) moxeT paboTaTb kak B UMMYNIbCHOM peXnme,
Tak 1 B peXnMe 3aLLenku.

Ouana3zoH: UMMYNbCHbIN, SALLEJTKA.

3aBoackas yctaHoBka: 3ALLEJIKA.

CoobueHune 9 nosiButcA, ecnm BolbpaH UMNyNbCHbIN pexum paboTbl 6rioka.
9. PEJIE BbIX3 MMMYNbC

BPEMA : 0,2 cek.

OnucaHne: 3agaetca BpemMsi MO UCTEYEHUW KOTOPOro  BbIXOQHOE  pene
AeakTuBmpyeTcsl.

Ownana3son: ot 0,1 go 2,0 cek.; war 0,1 cek.

3aBoackas ycraHoska: 0,2 cek.
10. KOHELU CTP.

OnuncaHne: 3To nocrnegHsAs CTpoka NATOM CTpaHMLbl pexuma nporpaMMmnpoBaHuns
ycTaBok. [1ns nepexoaa K WeCTon cTpaHuue Heobxoanmmo HaxaTtb kHonky CTPOKA unu
A CTPAHWLUA.

2.5.1.7. lNporpammmpoBaHue ycTaBok - cTpaHuua 6. Bxoabl umMdpossble.

Ha oaTom cTpaHunue BBOAATCA OCOOGEHHOCTM paboTbl KOHTAKTOB BXOAOB MU
nporpaMMunpyroTcs  (PyHKUMKU, KoTopble BbIiNnonHAeT pene IPR-A npun aktuesusauum
COOTBETCTBYHOLLEro BXoaa.

CoobuieHuns cTpaHuLbl 6 MeHI0 BBOAA YCTaBOK:

1. YCTABKM CTP. 6

LUNPPOBLIE BXOAbI

OnucaHue: 3arofioBOK LWECTON CTpaHuUbl.
2. BXO[ 1 ®YHKUUA

HET
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Onucanue: 3agaetca pyHKUmMs, koTopas OyaeT BoinonHATbes, ecnv BXO[ 1 6yget
aKTMBM3MPOBaH (Hanpumep BXOOHbIE KOHTAKTbl 3amblkaloTcs). Takke, yCTaHOBUB ONUMIO
HET , moxHo BbiBecT BXO[ 1 n3 pabotbl. [Mpn aktnBaumm Bxoga pene IPR-A moxeTt
BbIMOMHATbL crneyowme QyHKuMn: 3a3eMnutb Bbikntodatens (BbIKIMKOYAT. 3A3EMIN.),
npoussecTn BHewHuii cbpoc (BHELWHWWA CBPOC), AMCTaHUMOHHOE OTKoYeHne
Boikntovatena  (AVMCTAHL, OTKJ1.), ©6nokupoBaTb OTKMOYEHWE  BbIKIOYaTENS
(BJTOKNPOBKA BbIKIJ1.), aktusuauposatb Bbixoabl 1 (AKTUB. BbIXO[ 1), 2 (AKTUB.
BbIXO[ 2) nnn 3 (AKTUB. BbIXO[ 3).

Onanason: HET, , BbIKMKOYAT. 3A3EM/., BHELIHWMA CBEPOC, OWUCTAHLI, OTKI.,

BJIOKNPOBKA BbIKJ1., AKTUB. BbIXO[ 1, AKTUB. BblIXO[ 2, AKTUB. BbIXO[ 3.
3aBoackas yctaHoska: HET

3. BXOO 1 AKTUBEH

KOrgA: 3AMKH.

Onucanune: Onpepgensietca cocTosiHne koHTaktoB BXOOA 1, npu KoTOpowm
HaYMHaeTCsa BbINOMHATLCA PYHKUUSA, KOTopada Obina 3anporpaMmMmupoBaHa B NpegloayLem
Ccoo0LLEeHNN.

Onanason: 3AMKH., PASOMKH.

3aBoackas yctaHoBka: 3AMKH.

4. BXOA 2 oYHKUNA

BHELIHWW CEPOC

OnucaHue: 3agaetca pyHKUMs, koTopas byaeT BbinonHATbes, ecnu BXO[ 2 6yget
akTmBmampoBaH. [Mporpammupyemble (OYHKUMM aHanormyHbl (PYHKUMAM  BbINOMHAEMbIM
aKTMBHbIM CUrHanoMm Ha Bxoge 2. Takxe, yctaHosuB onuuio HET , MoxHO BbiBeCTU
BXO[ 2 n3 paboTbl
Onanason: HET, , BbIKMKOYAT. 3A3EM/., BHELIHWWA CBEPOC, OWUCTAHLI, OTKI.,
BJIOKMPOBKA BbIKJ1., AKTUB. BbIXO[ 1, AKTUB. BblXO[ 2, AKTUB. BbIXO[ 3.

3aBopackas ycraHoska: BHELLIH/ CBEPOC
5. BXO[O 2 AKTUBEH

KOrgA: 3AMKH.

Onucanune: Onpepgensietca cocTosiHne kKoHTaktoB BXOOA 1, npu KoTOopowm
HaYMHaeTCsa BbINOMHATLCA PYHKUUSA, KOTopasa Obina 3anporpaMMmupoBaHa B NpealoayLem
coo0LLEeHNN.

Onanason: 3AMKH., PASOMKH.

3aBoackas yctaHoBka: 3AMKH.

6. BXOL4 3 »YHKLUNA
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BbIKINMKOYAT. 3A3EMIN.,

Onucanue: 3agaeTcsa pyHKUKA, koTopasa byaeT BbinonHATbes, ecnn BXO[ 3 6yget
akTmBmampoBaH. [Mporpammupyemble (OYHKUMM aHamnormyHbl (PYHKUMAM  BbIMNOMHAEMbIM
aKTMBHbIM curHanom Ha Bxoge 1. Takxke, yctaHosuB onuuio HET , MOXHO BbiBECTU
BXO[ 2 n3 pabotbl
Ovanason: HET, , BbIKMKOYAT. 3A3EM/., BHELIHWWA CBEPOC, OVUCTAHLI, OTKI.,
BJIOKMPOBKA BbIKI1., AKTUB. BbIXO[ 1, AKTUB. BbIXO[ 2, AKTUB. BbIXO[ 3.

3aBoackas yctaHoska: BbIKITFOUAT. 3A3EMIJI.
7. BXO[ 3 AKTUBEH

KOrgA: 3AMKH.

Onucanue: Onpepgensietca cocTosiHne KoHTaktoB BXOOA 3, npm KoTopowm
Ha4YMHaeTCsa BbINONMHATLCA PYHKUMSA, KOTopasa Obina 3anporpaMmupoBaHa B NpealoayLlem
coo0LLEeHNN.

OnanasoH: 3AMKH., PASOMKH.

3aBoackas yctaHoska: SAMKH.

8. KOHEL, CTP.

OnuncaHne: 3To NocneaHss CTpoka LWEeCTOoN CTpaHuLbl pexumMa NporpaMMmnpoBaHuns
ycTaBok. [1na nepexoga K ceabMon cTpaHuue Heobxoammo HaxaTb KHornky CTPOKA unu
A CTPAHNLUA.

2.5.1.8. lNporpammMmmnpoBaHmne yCcTaBoK - CTpaHuua 7. 3anucb CObbITUN.
Ha aTon cTpaHuue BBOANTCA NepedeHb COObITMI Noanexalumx 3anucu.
CoobLeHns cTpaHnubl 7 MEHIO BBOAA YCTaBOK:
1. YCTABKM CTP.7
3AMNNCb COBbLITUN
OnuncaHue: 3aronoBoK CeabMON CTPaHULbI
2. SAWLNTbBI MT3
3AINMNCb: BKII.
OnucaHne: Paspelwaetcs unu 3anpeliaeTcs 3anucb COObITUIA CBA3AHHBLIX C
MaKCMManbHOW TOKOBOW 3aLLMTON (BPEMA3ABMCUMON N OTCeYKoNn) B (hasax.
[Ownanason: BKJ1., OTKIJI.
3aBoackas yctaHoska: BKJ1.
3. SAWLNTBI O33
3AMNNCb: BKI1.
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OnucaHne: Paspelwaetcs wunu 3anpeljaeTcs 3anucb COObITUIA CBA3AHHBLIX C
MaKCMMarbHOMW TOKOBOW 3aliuTon (BPeMsi3aBMCUMOW W OTCEYKOM) MO TOKY OTCEYKU Ha
3emnio.

[Ownanason: BKJ1., OTKIJI.

3aBoackas yctaHoBka: BKJ1.

4, TPEBOI'A

3AIMNCb: BKII.

OnucaHve: Paspelwaetcs unu 3anpeliaeTcs 3anucb COObITUIA CBA3AHHbLIX C
dhopmMmnpoBaHMEM CUrHANOB TPEBOT .

[Ownanason: BKJ1., OTKIJI.

3aBoackas yctaHoska: BKJI.

5. CPABAT. BbIX PEJIE

3AMNCb: OTKII.

OnucaHve: Paspelwaetcs unu 3anpeljaeTcs 3anucb COObITUIA CBA3AHHbLIX C
aKTMBaumMen BbIXOL4HbIX pene.

[wnanason: BKI1., OTKIJI.

3aBoackas yctaHoBka: OTKIJI.

6. CPABAT. BXOOOB

3AMNCb:  OTKI.

OnucaHve: Paspelwaetcs unu 3anpeliaeTcs 3anucb COObITUIA CBA3AHHbLIX C
aKkTMBaUMen BXOOOB BHELLUHUMUN CUTHaNamm.

[Ownanason: BKJ1., OTKIJI.

3aBopackas ycraHoska: OTKIJI.

7. KOHEL CTP.

OnucaHve: 3JTO  nocrnegHAs  CTpoka  ceaAbMOM  CTpaHuLUbl  pexuma
NporpamMmMmnpoBaHNA yCTaBoK. [ns nepexofa K BOCbMOMW CTpaHuue HeobXoauMmo HaxaTb
kHorky CTPOKA nnn A CTPAHULA.

2.5.1.9. lNporpammmpoBaHue ycTaBok - cTpaHuua 8. [lata v Bpems.

Ha aton ctpaHuue npy HeoGXOLMMOCTM NMPOM3BOANTCHA KOPPEKTUPOBKA TEKYLLEro
BPEMEHU 1 AaThbl.

CoobuieHuns cTpaHuLbl 8 MeHI0 BBOOA YCTaBOK:
1. YCTABKM CTP. 8

OATA U BPEMA

OnucaHue: 3arofloBoK BOCbMOW CTpaHuLbl
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2.

Asr 29, 2003
14:40:51,9

OnuncaHwe: I/IH(bopMleyeT nonb3oBatesnidA O TekyweMm BpemMeHun W1 gate

yCTaHoBIIEHHbIX B perie IPR-A.

3.

YCT. JATY, BPEMA?
HET

Onucanue: 3anpawmnBaeTtca y nonb3oBaTens He0b6Xo0AMMOCTb N3MEHUTb 3HAYEHUS

TEeKyLlero BpeMeHun n/vnun gaTbl.

Onanason: JA, HET.

3aBoackas yctaHoBka: HET

B crniyqae oTpuuatenbHOro oreeta 31O coobLleHne aBnseTcs nocnegHMMm Ha CTpaHuue.

Mpwn yctaHoBke onumn A v BBOAA Koga AocTyna nossndawTcs coobuwenuns ot 4 go 10.

4.

ABr 29, 2003

14:40:53,0

Onucanue: No3BonseT Nonb3oBaTento yCTaHOBUTb TEKYLLININ MeCsL.
[wnana3soHn: AxB, ®eB, Map, Anp, Man, UoH, Uion, Aer, CeH, OkT, [ek.
Asr 29, 2003

14:40:53,0

OnucaHue: No3BonseT Nonb3oBaTeNto YCTAaHOBUTL TEKYLLYIO AaTy.
[OwnanasoHn: ot 1 go 31.

Asr 29, 2003

14:40:53,0

Onucanue: No3BonsaeT nonb3oBaTento yCTaHOBUTb oA,
[nanasoHn: ot 2000 go 2099.

Asr 29, 2003

14:40:53,0

OnucaHue: No3BonseT nonb3oBaTento yCTaHOBUTb Yachl.
[Ownanason: ot 0 go 23.

Asr 29, 2003

14:40:53,0

OnucaHue: No3BonsgeT nonb3oBaTento yCTaHOBUTb MUHYTHI.
[Ownanason: ot 0 go 59.

Asr 29, 2003

14:40:53,0

Onucaxue: MNo3BonsieT NoNb30BaTENO YCTAHOBUTL CEKYHADI.
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Onana3soHn: ot 0 oo 59.

[MpymeyaHue: BHOBb yCTaHOBMEHHbIE 3HAYEHNA OaTbl U BpEMEHU MOXHO npepsBaTthb
HaxkaTmem kHonkn 3AIMNCb, nocne yero nosensaeTca coobLleHme:

10. HOBAA YCTAHOBKA

3ANMOMHEHA

[Mocne aToro pene BHOBb NEPEXOAMUT K COOBLLEHMIO 2.

PekomeHayeTcqa ycTaHaBnuBaTb AaTy U BpeMs, a Takke nepuoandecku npoBepsTb
nnu koppektuposatb ux. Pene IPR-A npu 3anucm cobbiTuin 3anomMmMHaeT napameTpbl TOKOB
NpoTeKaLWmMX B MOMEHT COBbITUSA, a Takke AaTy U BpeMs.

11.  KOHELU CTP.

Onucanue: 9710 nocnegHasa CTpoka BOCbMOW CTpaHuubl pexnma
nporpaMMmnpoBaHus ycTaBok. [1ns nepexofa K AeBATOW CTpaHuue HeobxoaumMo HaxaTb
kHonky CTPOKA unn A CTPAHULIA.

2.5.1.10. MNMporpammupoBaHue yCTaBoK - cTpaHuua 9. Beibop nHtederca cesasm.

Ha aton cTpaHuue ycTaHaBnNuBaKTCA afgpec YCTPOWCTBA B CETU, a Takke MopT U
CKOpPOCTb OOMEHa B CeTM.

Coo0uieHns cTpaHuLbl MEHIO BBOAA YCTaBOK:
1. YCTABKM CTP.9

Bblb MHTEP® CBA3U

OnuncaHwne: 3aronoBok AEBATON CTpaHuLbI.
2. MODBUS ALPEC

1

OnucaHue: YctaHaBnusaeTcs ceteBon agpec perne IPR-A.

[Onana3soHn: oT 1 go 247.

3aBoackasi yctaHoBka: 1
3. COM 1 RS-232

CK, NMEPEQL. 9600

OnucaHue: YcTaHaBnMBaeTCa CKOPOCTb nepefayun ans csasm pene IPR-A no nopty
RS-232 .

AwnanasoH: 1200, 2400, 4800, 9600, 19200.

3aBoackas yctaHoska: 9600.
4. COM 2 RS-485

CK, MEPEL. 9600
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OnucaHue: YcTaHaBnMBaeTCsa CKOPOCTb nepenayn ansa ceasm pene IPR-A no nopty
RS485 .

AwnanasoH: 1200, 2400, 4800, 9600, 19200.

3aBoackas yctaHoBka: 9600.
5. COM 3 RS-485

CK, MEPEL. 9600

OnucaHue: YcTaHaBnMBaeTCs CKOPOCTb Nepenayun ansa ceasu pene IPR-A no nopty
RS-485 .

HwnanasoH: 1200, 2400, 4800, 9600, 19200.

3aBoackas yctaHoBka: 9600.
6. KOHEL CTP.

Onucanne:  3TO  nocnegHsas  CTpoka  OEBATOM  CTpaHuubl  pexuma
nporpamMmMupoBaHnsa ycTaBok. [Ina nepexoga K OEeCATOW CTpaHuue Heobxoammo HaxaTb
kHonky CTPOKA unn A CTPAHULIA.

2.5.1.11. lNMporpammmnpoBaHune ycTaBok - ctpaHuua 10. Pexum kannbposku.
OTa cTpaHuua nucnosnb3yeTcsa Ans NPoBepKM paboTbl BXOOOB W BbIXOAHBLIX pene 6noka..
Coo0uieHns cTpaHuLbl MEHIO BBOAA YCTaBOK:
1. YCTABKM CTP. 10
PEXUM KAJTMBEPOBKA
OnuncaHwue: 3aronoBoK AECATON CTpaHuUbI.
2. TECTUPOBAH. PEJIE
HET
OnucaHue: JTOT MYHKT MEHI0 MO3BOMSAET aKTMBM3MPOBAaTb (3aMKHYTb) nwboe wu3
BbIXOAHbIX pene. BbixogHble pene BO3BpalLlaldTCAd B WCXOAHOE COCTOSIHWME Mocne
HaxkaTns kHonku CBPOC. 3TOT TeCcT BO3MOXEH TONbKO NMpU pa3oMKHYTOM BbiKIoyaTene
duaepa.
HnanasoH: HET, BbIKITIOYATE/b, BbIXOA 1, BbIXO[ 2, 1 BbIXO[, 3, BCE.
3aBoackas yctaHoBka: HET.
3. HAXXMW CBPOC O1A
CBEPOCA PENE
OnucaHue: 310 coobueHne BygeTt Ha aucnnee 4o Tex Nnop, Noka Nonb3oBaTesnb He
HaXXMeT KHorKy cbpoca, Ans Bo3BpaTta pene B UICXOQHOE COCTOSIHUE.
4. BXO[ LIN®POBOW 1

HE AKTUBEH
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Onucanue: MNpoepka cocTosiHusa kKoHTaktoB BXO 1 — AKTUBEH, HE AKTUBEH.
5. BXO[ LUNdPPOBOW 2

HE AKTUBEH
Onuncanue: lNpoBepka coctosHusa koHTaktoB BXO[ 2 - AKTUBEH, HE AKTUBEH.

6. BXO[ LIN®POBOW 3

HE AKTUBEH
Onuncanue: MNpoBepka coctosHna koHTaktoB BXO[ 3 - AKTUBEH, HE AKTUBEH.

7. KOHEL, CTP.

OnucaHve:  OTO  nocnegHass  CTpoKa  OecATOW  CTpaHuubl  pexuma
nporpammupoBaHust  yctaBok. [lpym Haxatum kHonkm CTPOKA wnn A CTPAHWLA
nosiBNsieTcs coobLueHune:

8. KOHEL, BBOJA
YCTABOK
Onucanue: TlocrnegHas CTpoka MeEHW BBoda ycTaBok. [na nepexogja K

aBTOMaTU4eCKOMY pexnmMmy HaxaTb KHonky A CTPAHWUA vnn CTPOKA.

2.5.2 YrteHwue 3anncaHHon B namsTb Onoka nHgpopmaumm

CuntbiBaHME 3anucaHHOW WHdopMauun ocyulectensietca B pexunme YTEHUE
OENCTBYIOLNX 3HAYEHWW. Ona nepeknioveHnsi IPR-A B [aHHbI PEXUM HaxaTb
kHonky JENCTBYIOLME 3HAYEHWA, Ha avcnnee nosiBUTCS COOBLLEHME:

OENCTB. 3HAY. 1

3HAYEHNA TOKOB

Onsa  cunTbiBaHNA  OEUCTBYKOLUMX  3HA4YeHUMW Bcex napameTpoB  dumaepa
ncnoneaytTcs kHonkn A CTPAHUUA, ¥ CTPAHUMUA n CTPOKA

MpumeyaHue. Ecnn 650K HaxoguTCA B PEXMME CUYUTbIBAHUSA LENCTBYHOLLMX
3Ha4YeHNN N NpU 3TOM He HaxmmaeTcsa B TedyeHne 10 MMHYT HM ofHa KHomMkKa, To IPR-A
nepexoauT B pexmm aBToMatuyeckon pabotbl. [ns Bo3BpaTta B AaHHbIA PEXUM Hago
HaxaTb kHonky JEMCTBYIOLME 3HAYEHUA.

2.5.2.1. YTeHune 3anncaHHon nHgopmaumn - ctpanuua 1. [lencreyroume sHayvyeHus
TOKOB.
1. OENCTB. 3HAUY. 1

3HAYEHNA TOKOB

Onucanune: Ha aton cTpaHuue BbIBOAATCA AaHHble O ToKax has M yTeuyknm Ha

3emnio.
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2. A: 0,00 B: 0,00

C: 0,00 Awmn

OnuncaHwue: BoiBogaTCcAa cpegHeKBagpaTuieckme 3HadeHust TokoB B (pasax A, B u C.
3. TOK YTEYKU

0.00 Awmn

OnucaHue: BoiBoouTCcs cpegHeKkBaapaTMyeckoe 3Ha4YeHue TOKa YTeYKN Ha 3eMiio B
cucTeme.
4. KOHEL CTP

Onucanune: Ona nepexoda Ha CTpaHuly 2 Haxatb kHonky A CTPAHUUA wnu
CTPOKA.

2.5.2.2. YrteHne 3anucaHHom wuHopmaumm - cTpaHuua 2. WHdopmauus o
nocnegHeM OTKITHOYEHUN.

HaeTcs nHdopmaums o napameTpax domagepa Ha MOMEHT €ro OTKM4YeHUss 6NoKomM
IPR-A. MHdopmaums MOXeT BbiTb NPOCMOTPEHA Cpasy Nocrne OTKNIOYEHUS BbiKNoYaTens
C Uenblo onpeeneHns npuyanH. Hanpumep, ecnu NnponsoLwno OTKNYeHne n3-3a TOKOBOW
neperpyskun, TO NPOBEPSIOTCA TOKM (pa3 U BbIACHAETCH, rae NPou3oLLno NpeBbIleHne Toka
BblLe nopora. MIHdopmauma coxpaHsaeTcs B namMsaT 1 npu nponaganuu nutanus IPR-A.

1. OENCTB. 3HAY. 2

NH®. O NOCII. OTKI

Onucanune: CoobLieHne uHoOpMUpYeT O TOM, 4YTO criegyrouiasi cTpoka Oyaer
copgepXaTtb CBefeHUs O NpuYnHe nocnegHero oTkMYeHus. [ina ee BbiBoga HEOBXo0aUMO
HaxaTtb KHornky CTPOKA.

MpuumHOM OTKNOYEHUS MoxeT ObiTb nbas aBapus UNK TpPeBOra, BbIXOAHbLIE
curHanbl KOTOpbIX BblBeAEHbI Ha Bbixof, P.

MNosBuTca ogHo 13 cooblleHun: ¢ 2 no 11.

2. MPWY. NMOCII. OTKI

BPEMA3AB. MT3 B ©

Onucanue: CoobLieHne nHpopMUpyeT O TOM, YTO OTKINIOYEHNE NMPOM3OLLIO M3 — 3a
npeBbileHMss TOKOM ¢a3bl (MM Bcex ¢as3) nopora BPEMSATOKOBOW 3aBUCUMOCTW,
YCTaHOBIEHHOIO B peXumMme nporpaMmMnpoBaHus yCTaBOK.

3. MPWY. NOCII. OTKI

TOK OTCEYKN B ©
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Onucanue: CoobLieHne nHpopmMmpyeT O TOM, YTO OTKNKOYEHNE MPOM3OLLISIO M3 — 33
NnpeBbIlEeHNs TOKOM pasbl (MM Bcex gpa3d) nopora TOKOBOW OTCEYKU, YCTAHOBIIEHHOIO B
pexunme NporpaMmMmMpoOBaHUSA YCTaBOK.

4. MPKY. NOCI. OTKII

TPEBOI'A — TI B ®A3E

Onucanune: CoobLieHne nHpopmMmpyeT O TOM, YTO OTKNKOYEHNE NMPOM3OLLISIO M3 — 3a
npeBbileHns TOKOM da3bl (Mnn Bcex das) AoNyCTUMOro nopora npoTekawolero Toka,
YCTaAHOBIIEHHOIO B PEXUME NporpaMMmMpOBaHUS yCTaBOK.

5. MPKY. NOCI. OTKI

MT3 HA 3EMIJTO

Onucanune: CoobweHne MHPoOpMMPYeT O TOM, YTO OTKIHOYEHME NPOM3OLLSIO U3 — 3a
NPEBbLILEHMA TOKOM YTEYKM Ha 3eMio  Mnopora BpeMSTOKOBOM  3aBUCMMOCTH,
YCTaHOBMEHHOIO B peXuMe nporpaMmMmpoBaHus yCTaBoK.

6. MPWY. NOCI. OTKI

TOK. OTC. HA 3EMJTHO

Onucanune: CoobweHne MHPoOPMMPYET O TOM, YTO OTKITHOYEHME NPOM3OLLIIO U3 — 3a
NPEBbLILWEHNS TOKOM YTEYKM Ha 3eMm nopora TOKOBOW OTCEYKW, YCTAHOBMEHHOro B
pexunme NporpaMmMMpOBaHUS YCTaBOK.

7. MPWY. NOCI. OTKI

TPEBOI'A K3 HA 3EMJTHO

Onucanune: CoobLieHne nHpopMUpyeT O TOM, YTO OTKMNIOYEHNE NPOM3OLLIO 13 — 3a
NPEBbLILEHNS TOKOM YTEYKM Ha 3eMSi0 AOMYCTUMOro nopora, YCTaHOBMEHHOIO B pexume
NporpaMmMupoBaHns YCTaBOK.

8. MPNY. NOCI. OTKI

MEXAHWY. CPABAT.

Onucanune: CoobLieHne nHpopmMmpyeT O TOM, YTO OTKNKOYEHNE MPOM3OLLISIO M3 — 33
NPEBLILWEHMA  4YWCMa  MEeXaHW4yeckux  cpabaTbiBaHMM  OOMYCTUMOrO  3HA4YeHus,
YCTaAHOBJIEHHOIO B PEXUME NporpaMMmMpOBaHNS yCTaBOK.

9. MPWY. NOCI. OTKI

HAKOMNEHHbIN TOK

Onucanune: CoobweHne MHoOPMMPYET O TOM, YTO OTKIHOYEHME NPOM3OLLSIO U3 — 3a
NPEBbLILEHNA HAKOMMEHHOro TOoKa OTKIKYEHUA AOMYCTUMOro nopora, YCTaHOBMIEHHOIO B
pexunme NporpaMmMMpoOBaHUS YCTaBOK.

10.  MPWY. NOCIJI1. OTKII

ONCTAHLL. OTKIJI.
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Onucanune: CoobuwieHne WHPOPMUPYET O TOM, YTO OTKIHOYEHME NPOU3BEOEHO
ANCTAHUNOHHO.

Ecnn npn npocmoTpe coobLieHnss 0 npudmnHax NocrneaHero OTKMIYEHUS HaXaTb Ha
kHonky 3AlMNUCb, 10 nogasutca coobuweHne 11, a npu Haxatum kHonkn CTPOKA
nossnatTca coobwenna 12, 13 un 14.

11.  Asr 29, 2003

14:40:51,9

Onucanne: WHdopmupyeT nonb3oBatenda O pfaTte M BpPeMeHuM NocnegHero
OTKINIOYEHUS MO MPUYUHE NPUBEAEHHOW B COOOLLEHUU, Npu NPoOCcMOTpe KOoToporo Obina
HaxaTta kHonka 3AMNUCb.

12. A: 555 B: 556

C: 557 Awmn

Onuncanwue: BbiBogaTca cpegHekBagpaTuyeckme 3HadeHust TokoB B hasax A, Bu C
npoTeKawLLne No NePBUYHOMN Lienn HeNnOCPeACTBEHHO nepes OTKNIOYEHNEM.

13. TOKYTEYKA

012 Awmn

OnucaHue: BboiBoouTCcs cpegHekBagpaTMyeckoe 3Ha4YeHUe ToKa YTEeYKN Ha 3eMiio B
cUCTeMe HenocpeacTBEHHO nepeq OTKIYEHUEM.

14. KOHELU CTP

Onucanue: MNocnegHee coobueHne Ha cTpaHuue 2.[0na nepexoda Ha cTpaHuuy 3

HaxkaTb KHOMKy A CTPAHWLA nnn CTPOKA.

2.5.2.3. YteHne 3anucaHHOM WHGoOpmMmaumm - cTpaHuua 3. WHdopmauma o
COBbITHSX.

Ha aTtonm ctpaHuue MOXHO npocmoTpeTb 10 nocrnegHux 3anuMcaHHbIX COBbITUN
NPOUCXOOMBLUMX B CUCTEME HauMHas OT MOCMNEenHEero, a Takke CTepeTb BCE COOOLLEHUS.
Kpome onncaHusa cambix cOBbITUN MOXHO NPOCMOTPETb AAaTy M BpeMsi, Koraa npou3oLusno
3anucaHHoe cobbiThe, a Takke npoTekarLwme (asHble TOKM U TOK YTEYKM Ha 3eMS0 B
MOMEHT cOobbITUA.

1. OENCTB. 3HAUY. 3

COBbITHNA

Onuncanue: [llpocmaTpuBaloTca 3anucaHHble cobbiTus. B namate pene IPR-A
3anucbiBaloTCa CcobbITUA paspelleHHble K 3anucu. lepeyeHb 3anucbiBaeMbiX COObITUN
NporpaMMmnpyeTcs Ha cTpaHuue 7 MEHIO BBOAA YCTaBOK.

Ansa Havyana npocmoTpa HaxaTtb kHonky CTPOKA. Mossutca coobuieHne 2
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2. COBbITUE 1258

OVUCTAHL. OTKIJ1.

OnucaHue: B BepxHeln CTpoke coobLeHns yKka3blBaeTCsl TEKYLLMA HOMEP COObITUS.
CobbiTne Homep oamH — COBbITUA CTEPTbBI. B HWXHEN CTpOke COAEepPXUTCS onucaHue
cobbitna. lMpn HaxaTtum kHonkn VBEJIMUMMHA nosensietcs coobueHue 3. HaxaB u
yoepxunas kHonky 3AIMNMNCb moxHo yBuaetb coobuieHne 4. Haxnmas kHonky CTPOKA
yBMANM coobLeHnsa 5,6 n 7.

3. COBbITUE 1257

TOK. OTC. HA 3EMJTHO

Onucanue: lNpuBogutca onucaHue cobbiTusa. Haxatmem kHonok A BEJIMYUMHA
nnn VYBEJIMYMHA moxHO BbiGpaTb Ans npocmoTka nioboe cobbiTe OT nocrneaHero Ao
aecstn cobbiTun B rnyouHy. Haxas kHonky SAIMNMNCb MoxHO yBuaeTb aaTy n Bpems, korga
npomnsowno cobbiTne. Haxas Heckonbko pa3d kHornky CTPOKA MOXHO yBuaeTb dasHble
TOKM W TOKa YTEYKM Ha 3eMIIl0 NpoTeKkawline B cucteMe B MOMEHT cobbitus. Ewe pas
HaxkaB kHonky CTPOKA yBugum coobuieHune 7.

4. Aer 29, 2003
14:40:51,9

OnucaHue: MHdopmupyeT nonb3oBaTens O Aate M BPEMEHU MpocMaTpuBaemMoro

cobbITu4A
5. A: 555 B: 556
C: 557 Awmn

OnucaHue: BoiBogaTcs cpegHekBagpaTMyeckme 3HadeHus TokoB B haszax A, B n C
npoTeKalLme No NEPBUYHOM LiENM BO BPEMSA paccMaTpmMBaemMoro cobbiTums.
6. TOK YTEYKU

12 Awmn
Onucanuve: BbiBoguTCs cpefHekBagpaTMyeckoe 3HadeHue TOKa yTeukM Ha 3eMSiio B
cucTemMe BO BpeMsi paccMaTpuMBaemMoro cobbiTus.
7. CTEP. BCE COBbITUA

HET

OnucaHue: lo3BonseT nonb3oBaTento NPOU3BECTU CTUPaHME BCEX 3anuCaHHbIX
cobbiTnin. Boibpas otBeT OA kHonkon ABEJIMYUNHA nnn V¥ BEJIMUUNHA, HaxaB KHOMKY
3AIMNNCH n BBegsa kog goctyna yeuamm coobuleHune 8, a 3atem 7. Boibpas otBeT HET u
HaxkaB kHonky CTPOKA ysuanm coobuieHme 9.
8. BCE COBbITUA N

AOAHHbBIE CTEPTHI
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Onucanune: CoobueHne noateepxgarowee , YTo BCA MHpopmaumsa o cobbITnsax
cTepTa.
9. KOHEL CTP

Onucanue: MNocnegHee coobuieHne Ha cTpaHuue 3.[0n9 nepexoga Ha cTpaHuuy 4
HaxkaTb KHonky A CTPAHWLA nnn CTPOKA.

2.5.2.4. YteHne 3anucaHHoOM WHpopmaumm - cTpaHuua 4. WNHdopmauus anda
TEXHUYECKOro obCrny>KmBaHus.

Ha atonm ctpaHuue MoxHO npocmoTpeTb 10 nocnegHux 3anucaHHbIX CObObITUI
NPOMCXOAMBLUMX B CUCTEME HayMHas OT MOCNefHero, a Takke cTepeTb BCe COOOLLeHMs.
Kpome onncaHusa cambix cOBbITUN MOXHO NPOCMOTPETbL AaTy M BpeMsi, Koraa npou3oLusno
3anucaHHoe cobbiThe, a Takke npoTekawLwme (asHble TOKM U TOK YTEYKM Ha 3eMS0 B
MOMEHT cobbITUS.

1. OENCTB. 3HAUY. 4

NMH® O TEX OBCII

Ha aToM cTpaHuue npeacTaBneHbl [aHHble O KONMYEeCTBE OTKIIOYEHUN WU
BKITHOMEHWUI BbIKMNOYaTENS UNW pasbeuHUTENS, a Takke HaKOMMEeHHbIA NPU OTKITIOYEeHNAX
TOK.

Ansa Havyana npocmoTpa HaxaTtb kHonky CTPOKA. Mossutca coobuyeHne 2
2. CHYHETYUK AB. OTKIJ1

686

Onucanue: MpencrasneHo KOnM4ecTBO aBapUNHbIX OTKIMOYEHUM
BblKMovaTens/pasbegMHUTENA C MOMEHTa ero BeBoAda B 3KCMryaTauuio UM ¢ MOMEHTa
OYUCTKM WH(popMaumm [na  TexXHUYeckoro obcnyxmBaHua (O4MCTKa WMHGOopMauuu
domKkecmpyeTcs Kak cobbiTve B namatn pene). MakcumanbsHO BO3MOXHOe Yncno 9999. Ecnu
OHO NpEeBbIWEHO, TO Ha aucnnen byaet BbiBOAUTbCA Tonbko 9999. OTa uHopmauus
nonesHa ans rpaduka KOHTPOIIst TEXHUYECKOro COCTOSIHUSA BbIKNtoYaTens/pasbeanHUTENS.
3. HAKOMNEHHbIN TOK

. A 102 KA

OnucaHne: TOK Ha MOMEHT nocnedHero OTKMYEeHUs BblkMYaTens duaepa
nHUumMmMpoBaHHoro Gnokom IPR-A. /3mepeHue pgenaetcs npu KakOoM OTKAYEHUN
BblKMoYaTensa n AobaBnseTca K paHee HakonneHHoMy 3HayveHuto. [laHHas BenuynHa gaet
npeAcTaBneHne 0 COCTOSHUM KOHTaKTOB BbIKITOMaTENSA U MOXET ObITb UCNonb3oBaHa Ans
rpacdomka KOHTPONS TEXHUYECKOTO COCTOSHUS.

4. HAKOMMNEHHbIN TOK
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. B 104 kA
Onucanue: CyMmmapHbI HAaKoMNIeHHbIN TOK B pase B.
5. HAKOMNEHHbIN TOK
®. C 56 KA
OnuncaHune: CymmMapHbI HakoNMeHHbIn Tok B ¢hase C.
6. OTKI1. OT ®A3H. MT3
15
Onucanue: lNpenctaBneHo YUCO OTKIHYEHUM BbIKNOYATENs M3-3a NPEBbILEHMS
NpOTEKAOLWNM TOKOM YPOBHSI cpabaTtbiBaHUs BPEMSA3ABUCMMON MaKCUManbHOW TOKOBOW
3alnTbl U TOKOBOW OTCEYKU B (pasax, 3aAaHHbIX B PEXMME NPOorpaMMnpoBaHns YCTaBOK.
7. OTKIJ1. OT O33
11
OnucaHue: lNpeactaBneHo YUCIIO OTKNIOYEHU BbIKNIOYATENs M3-3a NPEBbILEHMUS
NPOTEKAOLMNM TOKOM YPOBHSI cpabaTtbiBaHUs BPEMSA3ABUCMMON MaKCUManbHOW TOKOBOW
3aWnNTbl U TOKOBOW OTCEYKM NO TOKY YTEYKM Ha 3eMIilo, 3aJaHHbIX B pexume
NporpaMmMupoBaHnsi yCTaBOK.
6. CYETYMK OTKIJI.
15
OnucaHue: T[lonHOe  KONMUYECTBO  OTKIIKOYEHUMMA  CETEeBOro  BbIKNOYaTens,
ynpasnsiemoro 6nokom IPR-A. IPR-A obecneunBaeT kak MecTHOe, Tak U OUCTaHLMOHHOE,
Yyepes nocrefoBaTerbHbIA NOPT, OTKIOYEHWE BblKMoyaTens. MakcumansHoe Konn4ecTBo
BKroYeHnn 9999.
7. NH® OJTA TEX OBCII
OYNCTUTB? HET
OnucaHune: 3anpalumBaeTca KoOmMaHga Ha cOpoc HakonneHHon mHdopmaumn. Ons
BbiBOAa coobweHmn JA v HET ncnonb3oBatb kHonkn A BEJIMYMHA n VY BEJTMYNHA.
[na 3anomuHaHna BbibpaHHOro oteBeta Haxatb kHonky 3AIMNMNCb n BBecTn ko goctyna.
MpumeyaHue: Ecnn BBeaeH owmnboYHbIM KOA JOCTYNa, TO NOSIBUTCS coobuieHne:
JOCTYN 3AKPbLIT
Ecnu kog goctyna BBeAeH NpaBunbHO, TO NOSBUTCA criegytollee cooblieHume:
OAHHBIE CTEPTbI
8. KOHEL CTP
Onuncanwue: [locnegHee coobOuwieHMe Ha cTpaHuue 4. [pu HaxaTun KHOMKWK
A CTPAHWUA nnn CTPOKA nosiButca coobuieHune 9.
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9. KOHEL BbIBOOA
OEWCTB. 3HAYEHWW

2.5.3 Pexum aBTOMaTmyeckon pabotbl 6noka

B atom pexume Ha gucnnenm c¢ nepmogom B 5 CekyHA BbIBOAUTCA crefytouias
NHpopMaUmA: TOK B Kaxaon dase uaepa, ToK, NpUdnHaA NOCNEeAHEro OTKNIOYEHUs (Mnn
TpeBorn).

Mpun nogade HanpskeHnsa nuTaHus Ha XXKKU BbiBogaTca coobuieHns:
1. ANTEXHUKA

PENE IPR-A
2. A: 555 B: 556
C: 557 Awmn

OnuncaHwne: BoiBogsaTcsa cpegHekBagpaTuieckme 3HadeHust TokoB B pasax A, B u C.
.3.  TOKYTEYKA

12 Amn

OnucaHue: BoiBoanTCA cpeaHekBagpaTniecKoe 3Ha4YeHe Toka yTeYKM Ha 3eMIto.
4. MPKY. NOCI. OTKII

OVNCTAHL. OTKIJ1.

Onucanune: CoobuweHne uHGPOPMUMPYET O TOM, YTO OTKIOYEHME MPOM3BEOEHO
ANCTAHUNOHHO.

Ecnu npun npocmoTpe coobLieHns O NpudmMHe nocregHero OTKMIOYEeHUs HaxaTtb U
yoepxnaTtb kHonky 3AMNUCb, To nossutca cooblueHne o gate n BpEMEHU nopcnenHero

OTKITIOYEHUA.

2.6 NpoBepka yHKUMOHNPOBaHNA Brioka

lMonHas npoBepka cUCTEMbl MOXET OblTb MPOM3BEAEHA NPOMyCKaHNEM TOKa yepes
drasHble TpaHcdopMaTopbl TOKa, TpaHcoOpmMaTop HyNeBOWM MocrneaoBaTeslbHOCTU U
NOOKITIOYEHMEM WCTOYHMKA HanpsbkeHus. [ns BbINOMHEHUS TECTMPOBAHMS Heobxoaum
©OnNbLLON TOK.

Ecnn nopo6bHoro o6opynoBaHna HeT, TO BO3MOXHA NpoBepka NponyckaHMem Toka
No BTOPWUYHbIM LENsM, Mpu 3TOM NPOBEPSAETCS BCE 3a MWCKIHOYEHNMEM TOKOBbIX
TpaHcdOopMaTOpOB.

[nsa npoBepkM NO BTOPUYHBIM LIEMSIM MCMNONb3YyETCA CXema, NpeacTtaBrieHHas Ha

pUC.3 MPUNOXEHUS.
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2.6.1 TlpoBepka (YHKLMOHNPOBAHNA TOKOBOW OTCEYKM U BpeMA3aBUCUMON
MakCuMaribHOM TOKOBOM 3alunTbl B hasax

[Ona obecneyeHns TokoBoM oTcedkn m MT3 6Gnok IPR-A gomkeH npaBuiibHO
cumTbiBaTb pasHbi TOK. [lpoBepsieTcs aTO crnegyowmm obpasom: nogaTb NUTaHve U
YCTaHOBUTbL MOPOroBoe 3HayeHwe TokoBow neperpy3kn 100% oT nepBuyHOro Toka TT.
YcTaHoBKa Mpou3BOAMTCA B TpeTbeM coobuieHun (napameTpbl TpaHcopmaTopa Toka
(ra3HOro) cTpaHuubl 2 pexuma nporpaMMupoBaHus YCTaBOK (KOH(urypauums). 3atem
nepekniounTs ONok B pexuvm OenCTBYHLWMX 3HayvyeHun. Wcnonb3ya perynmpoBKy
NPOBEPOYHOrO CTEHAA, YBENUYNTL TOK, NO4ABaEMbIN HA BXOAbl M3MepeHUs basHbIX TOKOB
NPUMEPHO A0 MOSIOBUMHBI OT MOJSIHOrO 3HayYeHusi. BenunumHy TOka KOHTponmMpoBaTtb MO
amnepmeTpy. Ecnun BygeT ncnonb3oBaH TOKOBbIM TpaHcopmaTop NATMaMnepHbIn, TO TOK
MOXeT BbITb 2A, ecnu aByxamnepHbin, To 0,4A.

[MpoKOHTpONUpynTe TOK BbibpaHHOW ¢hasbl, cuynTaB coobLieHns 2 cTpaHuubl 1 B
pexxnme npocMoTpa OENCTBYHOLLMX 3HAYeHUn. B coOTBETCTBME C 3aBOLCKOM YCTaHOBKOM
ana TT. 3agaHo cooTHoweHne 100/5. MNpoBepbTe COOTBETCTBME CYMTAHHOIO 3HAYEHUSA
TOKa paccymMTaHHOMY no copmyne:

Tok Ha aucnnee = [logaBaembi TOK X Tok nepBnyHon o6MoTkn TT./Tok BTOpn4HON O6M.
TT.

Hanpumep, ecnu ucnonb3dyetca SA TT. n Ha IPR-A nogasanca Tok 2A, TO Ha

aucnnee nosBUTCS BenuvyuHa Toka ( | ), paBHas
=2x100/5=40 A

Ecnu wucnonesyetca TT c gpyrmMm COOTHOLWEHMEM, TO U B 3TOM Clyvyae TOK
paccunTbiBaeTCA No npuBegeHHon oopmyne. BbIkounTb hasHbIn TOK.

[MpoBepka TOKOBOM OTCEYKM B (pasax Npon3BoauTCA cregyowmm obpasom :

— Wcnonbaysa kHonkn NMPOMPAMMUP. YCTABOK, ACTPAHWLUA, YCTPAHWLA
n CTPOKA cuuTtaTb 3HayeHne Toka nepBmyHOM 06MOTKM ¢hasHoro TT ( ycTaBku , cTaHMua
2, coobuweHneld). Wcnonb3ys Te Xe KHOMKM , a Takke KHonku ABEJIMYUMHA,
VY BEJIMYNHA n SATTNCb BBeguTe B yCTaBKu crnefyowmne napameTpsbl:

— BbIxogHoM curHan MT3 B ghasax OTKIYEH UK BbIOpaHO BbIXO4HOE
pene — BblX.1, BbIX.2 nnn BbIX. 3 (yctaBku - cTp. 3, coobLieHune 2);

— BbIXOOHOE pere curHana TOKOBOW OTceykn B dpaszax — P (yctasku -
CTp. 3, coobLieHune 7);

— nopor cpabaTtbiBaHMsl TOKOBOW OTCeYkun B hase - 25% (ycraBku - CTP.

3, coobuieHune 8);
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— 3agepxka TokoBoM oTceyknm B ¢asax - 0 (yctaBkm - cTp. 3,
coobuieHue 9).

— MWcnonb3ya perynsatop NpoOBEPOYHOro CTeHAa, MeAfeHHO YBennymBamTe
BBOAUMbIA TOK (pbasbl A0 cpabaTbiBaHua pene oTknodeHus (BbIKI) un 3axuraHua
cooTBeTCcTBYylOWero ceetoanoaa. lNpoeepbTe, YTO BENMYMHA BBOOMMOrO TOKa B MOMEHT
cpabaTtbiBaHNS TOKOBOW OTCEYKM paBHa 3adaHHOMY YpPOBHIO cpabatbiBaHusa - 25% oT
BTOpu4yHOro Toka TT., unu 1,25A (ans 5A).

— [NpoBepbTe, YTO B NPUYMHAxX NOCMEAHEro OTKIIOYEHNS yKa3aHa TOKOBas OTceYka
B dpasax, 3aphmKCMpoBaH TOK OTCEYKM, a TaKke gaTa U Bpems (OeNCTBYHOLME 3HAYEHUS —
CTp. 2). Takke nNpoBepbTE , YTO 3anucanocb COOTBETCTBYIOLLEE COObITUE (OENCTBYHOLLME
3HayeHus — cTp. 3). bbICTPO CHU3bTE (pasHbI TOK U NPOBEPbTE, YTO pesie OTKIYEeHUSs
mMoxeT OblTb cbpoweHo n ceetoamon TOKOBAA OTC. [>>(50) szaraweH TONbko npu
3HayYeHun Toka okono 98% oT ypoBHA cpabaTtbiBaHus.

[MpoBepka BpemsaA3aBMCMMOM MaKCMMarnbHOW TOKOBOM  3alnTbl B (pasax
npov3BoaMTCS cnegyowmm obpasom :

— Wcnonbaysa kHonkn NMPOIMPAMMUP. YCTABOK, A CTPAHWLUA, YCTPAHWLA
n CTPOKA cuutaTb 3HayeHue Toka nepBmnYHOM 06MOTKM ¢hasHoro TT ( ycTaBku , cTaHMua
2, coobuweHned). WNcnonb3ysas Te XKe KHOMKM , a Takke kHonku ABEJIMHUHA,
VY BEJIMYNHA n SATTNCb BBeguTe B yCTaBku crnegyolmne napameTphbl:

— BbIxogHoe perne curHana MT3 B ¢asax — P (yctaBkum - cTp. 3,
coobuieHune 2);

— nopor TOKoBOW neperpyskn B pase - 25% (ycrtaBkm - cTp. 3,
coobuieHue 3);

— yCTaHOBUTb U 3anucatb nbyto kpusyto MT3 B (pasax (ycTtasku - CTp.
3, coobuieHue 4);

— YCTaHOBWUTb U 3anncatb MHOXuTenb kpmBor MT3 B hasax (yctaBku -
cTp. 3, coobuieHue 6);

— BbIXOQHOW CUrHas TOKOBOMW OTCEYKM B pasax OTKIIYEH UK BblIBpaHO
BbIxogHoe pene — BblX.1, BbIX.2 unu BbIX. 3 (ycTtaBku - cTp. 3, coobuyeHne 7);

Mcnonb3ys perynupoBKy TOKa MPOBEPOYHOro CTeHAa, YCTaHOBUTE (pasHblM TOK Ha
ypoBHE cpabaTbiBaeHusi pene OTKMYeHUs. He M3MeHAss TOKOBOMW YCTaBKW, HaXmuTe
KHOMKY MycKa NPOBEPOYHOro CTeHAa, Npu 3TOM 3anycTutca Tanmep. NpoBepbTe BENUYNHY
BPEMEHHOIrO WHTepBana, npowegwero oT MOMEHTa nycka Tanmepa [0 cpabaTbiBaHMSA

pene oTKMYeHns 1 3axuraHusa ceetognoga MT3 [>(51). B npunoxeHnn no BbiOpaHHOM
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KPMBOM M MHOXWUTENO onpenenvte BpeMsi cpabaTbiBaHUS BbIKMOYMaTeNs Ansi AaHHOro
Toka. [MpoBepbTe, YTO N3MEPEHHOE BPEMSA PAaBHO BPEMEHMU, ONpeaeneHHOMY Mo KPUBOW.
— [lNpoBepbTe, YTO B NpUYMHAX NocnegHero oTknwYeHust ykazaHa MT3 B pasax,
3adomKcMpoBaHbl TOKM aBapuun, a Takke aaTta n Bpemsi (4eNCTByOLWMne 3Ha4YEeHNs — CTP. 2).
Takke npoBepbTe , YTO 3anucanocb COOTBETCTByKOLWEe CoObiTue (OencTByoLne

3HayeHus — cTp. 3).

2.6.2 T[lpoBepka TokoBOW OTCEYKM U MT3 NO TOKY YTEYKM Ha 3eMSI0

Tect 6yget koppekTeH, ecnn IPR-A cunTbiBaeT BENMUYNHY TOKA YTEYKN NPaBUIbHO.
Mcnonb3yst NpoBEpPOYHbIN CTEHA NOAanTe NUTaHUe Ha GIOK U NEPEKITIYMTE ero B PEXUM
NporpaMMupoBaHnsi YCTaBOK. BbiCTaBbTe pexuMm peructpaumm Toka yTedkM Ha 3emnto -
HyneBylo nocneaoBaTenbHOCTb (yCTaBkM - CTp. 2, coobuieHne 4), a Takke yCcTaHOBUTE
NepBUYHLIN TOK TpaHcgopMaTopa Toka HynyBOW nocnefoBaTenbHOCTU (yCTaBku - CTP. 2,
coobuweHne 5). Ecnu 3agaH pexum pernctpaumm ToKa yTedkm (ycTaBku - CTp. 2,
coobuieHre 4), TO NPOKOHTPONUPYMTE Auanas3oH ToKa NepBMYHON OBMOTKM dhasHbix TT
(yctaBku - cTp. 2, coobwieHne 3). Micnonb3ys B KadecTBe nNpumepa COOTHOLLUEHME TOKOB
100/5, paccunTanTte 3Ha4yeHne Toka, BoiBognmoro IPR-A Ha gucnnen, no gopmyne:

Tok gucnnes = BBoguMbli TOk X TOK nepBUYHON 06MOTKM /TOK BTOPUYHON OOMOTKM

Mcnonb3ys perynupoBkM MPOBEPOYHOro CTeHAa, YCTaHOBUTE TOK
yTeukn paBHbiM 1,5 A, NPOKOHTPONMPOBaB ero amnepmeTpom. Ha aucnnee nosBuTcA
BENUYMNHa:

Tok aucrinea =1,5x100/5 =30 A.

Cuntante 3HayeHue TOKa (OencTeylllMe 3HayvyeHuss — cTp. 1) U cpaBHUTE ero C
paccyeTHbIM. BenuunHbl 4omkHbl 6bITb paBHLIMMU.

[MpoBepka TOKOBOW OTCEYKM BO3MOXHA B [BYX BapuaHTax — nNnbo Nno TOKY YTEYKM,
nmbo no TOKy HyneBOW MOCneaoBaTeNbHOCTU. BbINONHAETCA OHa no crneayrouwen
MeToauKe:

— Wcnonbaysa kHonkn NMPOIMPAMMUP. YCTABOK, A CTPAHWLUA, YCTPAHWLA
n CTPOKA cuuTtaTb 3HayeHue Toka nepBmyHOM 06MOTKM ¢hasHoro TT ( ycTaBku , cTaHMua
2, coobuweHned). WNcnonb3ys Te XKe KHOMKM , a Takke kHonku ABEJIMHUHA,
VY BEJIMYNHA n SATTNCb BBeguTe B yCTaBKu crnegyolimne napameTphbl:

— BbIXOAHOW curHan MT3 no TOKy yTeYkM Ha 3eMit0 OTKMHYEH wunu
BblbpaHo BbixogHoe pene — BblX.1, BblX.2 unu BbIX. 3 (yctaBkm - ctp. 4,

coobueHue 2);
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— BbIXOZHOE perie curHana TOKOBOW OTCEYKM MO TOKY OTCEYKM B (ha3ax —
P (yctaBku - cTp. 4, coobuieHune 7);

— nopor cpabaTbiBaHMA TOKOBOW OTCEYKM MO TOKY YyTEYKM Ha 3EMII0 -
25% (ycTaBku - cTp. 4, coobueHune 8);

— 3agepxkka TokoBOW oTceykm Ha 3emno - O (yctaBkm - cTp. 4,
coobueHune 9).

— Wcnonb3ysa perynnpoBKy NpOBEPOYHOro CTeHAa, YBernvynBanTe BBOAUMBIA TOK
A0 BKMw4veHns ceetoguopa coctosHua perne OTKITKOYEHO u ypoBHs TOKOBOW
OTCEYKM 1>>(50N/G) n cpabaTbiBaHue pene oTknoyeHus. lNpoBepbTe, YTO BENUYMHA
BBOAMMOIO TOKa B MOMEHT cpabaTbiBaHMS TOKOBOW OTCEYKM paBHa 3a4aHHOMY YPOBHIO
cpabaTtbiBaHus - 25% oT BTOpMYHOro Toka TT., nnu 1,25A (ans 5A).

— [lpoBepbTe, YTO B NpUYMHaxX MOCnegHero OTKMYeHUs OOmKHa ObiTb yKasaHa
OTCeYKa MO TOKY YTEYKM Ha 3eMio, 3adUKCUPOBaAH TOK OTCEYKM, a TakkKe faTa u Bpems
(oenctBytowme 3HayeHus — CTp. 2). Takke npoBepbTe , YTO 3anucanocb
COoOTBeTCTBYyHOLWEEe COObITUE (AENCTBYIOWME 3Ha4YeHust — cTp. 3). Micnonb3ysa perynnposky
NPOBEPOYHOro CcTeHaa, ObICTPO YMeHbLUANTE BBOAMMbIA TOK U MPOBEPLTE, YTO CBETOAMNOA
TOKOBAA OTCEUYKA 1>>(50N/G) racHeT npumepHo rnpu 98% oT ycTaBKMw.

[MpoBepka BpemMA3aBUCMMON MaKCUMarbHOW TOKOBOW 3alUuTbl MO TOKY YTE€YKU Ha
3eMII0 NPOM3BOANTCH CrneayoLwmm obpasom :

— Wcnonbays kHonku NMPOITPAMMUWP. YCTABOK, A CTPAHWUA, YCTPAHULA,
CTPOKA, ABEJIMYMHA, VBEJIMMMHA n 3AIMNMNCb BBeauTe B ycCTaBku cregyolime
napameTpbl:

— BbIXxogHoe pene curHana MT3 no Toky yteykn — P (yctaBku - cTp. 4,
coobuieHune 2);

— nopor cpabaTbiBaHMa MT3 no TOKy yTedku Ha 3emnto - 25% (ycTaBku -
cTp. 4, coobuieHune 3);

— yCTaHOBUTbL M 3anucaTb byt kpuByto MT3 no ToKy yTeyku Ha
3emno (ycTaBku - CTp. 4, coobuieHue 4);

— YCTaHOBUTb M 3anncaTb MHOXUTEMb KpuBorM MT3 no TOKy yTeyku Ha
3emnto (yctaBku - cTp. 4, coobuieHue 6);

— BbIXOLHOW CUrHam TOKOBOW OTCEYKM HA 3EMITHO OTKIOYEH UIK BbIGpaHO
BbIxogHoe pene — BblX.1, BbIX.2 unu BbIX. 3 (ycTtaBku - cTp. 4, coobLyeHne 7);

Mcnonb3ys perynupoBKy TOKa MPOBEPOYHOro CTeHga, YCTaHOBUTE (pasHblM TOK Ha

ypoBHe cpabaTtbiBaeHuUsi pene OTKMYeHUs. He u3MeHsis TOKOBOW YCTaBKW, HaXMuTe
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KHOMKy nyck nynbTta. NpoBepbTe 3axuraHne ceetogmoga ypoBeHb MT3 10>(51N/G).MNpwu
3TOM 3anyckaeTcs Tanmep 0O cpabaTbiBaHusA perne oTknodeHund. MNMocne cpabaTtbiBaHnS
pene u 3axuraHums ceetogmona coctosHue pene — BbIKITKOYEHO, cuntante nokasaHusa
Tarmepa. 10 COOTBETCTBYHOLLEN KPUBOW MPUNOXEHUS Hangute Bpemsi cpabaTtbiBaHus
BbIKNoYaTensa ans AaHHoro Toka. OHO AOMKHO ObITb paBHBLIM U3MEPEHHOMY TAaNMEPOM.

— lMpoBepbTeE, 4TO B NpUYMHAX NOCNeAHEro OTkNoYeHnsa ykazaHa MT3 Ha 3emnio,
3admKcnpoBaHbl TOKW aBapun, a Takke gaTta v Bpems (JencTByrolmne 3HadeHnss — cTp. 2).
Takke npoBepbTe , YTO 3anucanocb COOTBETCTBYylOLlee CcobbiTMe (gencTsylowme

3HayeHus — cTp. 3).

2.6.3 TlpoBepka hpyHKLUMOHNPOBAHUSA BbIXOAHbLIX pene 6rioka

lMpoBepka GYHKUMOHUPOBaHUA BbIXxogHbIX pene IPR-A npou3sBogutca BBOLOM
COOTBETCTBYHOLWMNX YCTaBOK Ha cTpaHuue 10 pexunma nporpaMmMuMpoBaHUS YCTaBOK —
PEeXMUM KannbpoBKn N nHnunanmsaumen nx cpabatoiBaHnda. CpabatbiBaHne pene TpeBorn

n/vnn pene aBTOTECTUPOBAHUA BbI3OBET BKIMIOYEHNE COOTBETCTBYIOLLEro cBETOAMOOA.

2.6.4 [lpoBepka coxpaHeHNs1 MHGoOpMaLMK Npu nponagaHnun NUTaHuS.
OTO MOXeT ObITb caenaHo nocne BbIMOMHEHMS MPUBEOEHHbIX NPOBEpPOK. BbibupeTe
nobylo ycTtaBky M MHMUMMpynTe cpabaTtbiBaHWe pene. Hanpumep 310 MOXHO caenaTb
yBENUYeHneM TOKa NodaBaemMoro Ha BXOA pernctpaumm Toka yTedkm o cpabatbiBaHus
Bpemasasucnmon MT3. Korga cpaboTtaet pene OTKNIOYEeHMS U BKIOYUTCHA CBETOAMOA
OTKJTKOYEHO, oTtkentounte nutaHne pene IPR-A n Bce Tokn. CoxpaHuTe 3TO COCTOSAAHME
NPUMEPHO NATHaAUAaTb CeKyHA,.

BoccTaHoBUTE NUTaHMe M NpoBepbTE, YTO MHOAUKATOP HEUCMNPABHOCTU BKITHOUMICS,
T.e. cBetoanon OTKJIKOUMEHO cBetutca. B pexume nporpaMmumpoBaHusi YCTaBOK
NPOCMOTPUTE paHee OTMeYeHHoe coobuleHne. [lpoBepbTe, YTO pene BbIBOAUT Ha
Aucnnen To Xe camoe 3HayeHue. ATN NPOBEPKN NOKa3bIBAKOT, YTO UCYE3HOBEHME NMUTAHNSA
He oKa3blBaeT BINAHUSA HXN HA CBETOBYIO UHAMKALMIO, HU Ha YCTaBKM.

Paspelwnte BCce (pyHKUNKN, paHee 3anpeLleHHble Ana 3TOW NPOoBEpPKU. YCTaHOBUTE
BEMMYMHY MNOABOAMMOrO TOKa PaBHOM HyM W NepBOHayarbHble 3HA4YeHUs YCTaBOK.

OTknroumnTe NpoBEepO4HYO annapaTtypy h BOCCTaHOBUTE BCE COEOUHEHNUA B CUCTEME.

2.7 TexHn4yeckoe obcnyxmBaHme

2.7.1 TexHnyeckoe obcnyxuBaHue 6noka BKMYaerT:
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- NPOBEPKY U perynMpoBKy Npuv NepBOM BKIHOYEHWU;

- Nepunoanyeckme NpoBepPKN TEXHNYECKOrO COCTOSHUS.

2.7.2 TlpoBepky W perynupoBKy MNpu MNepBOM BKIIHOYEHUUM MPOBOAAT B MOSIHOM
obbeme pasgena 2.6.

2.7.3 lNepuognyeckne NpoBepkM TEXHUYECKOTO COCTOSIHUA MPOBOOAT Yepe3 3 — 6
ner.

B o6bem nepuogmyeckon NPoOBEPKM BKHOYAKOT BHELIHWA WU BHYTPEHHUM OCMOTP,
NPy KOTOPOM MpPOU3BOAAT yAaneHue nbinn, MNPOBEPKY MEeXaHU4eCcKoro KpenneHus

AJNIEMEHTOB, MOJIHOTY COYJIEHEHUA Pa3beMOB, 3aTAXKY BUHTOB TOKOBbIX uenemn.

2.8 YKasaHusa no pemMoHTy

2.8.1PemoHT 6n10Ka B nocnerapaHTUHbIN nepunoa uenecoobpasHo Npon3BoanTb Mno
A0roBopy C 3aBO4OM-U3rOTOBUTENEM.

2.8.2 bnok npeacrtaBnaeT cobon AOCTAaTOYHO CIIOXHOE YCTPOMCTBO U PEMOHT €ro
OOIDKEH  OCYWeCTBAATbCA  KBanMUUMPOBaHHbIMW  crieunanuctamm € MOMOLLbIO

cneumanbHOM OTlIa404YHOM annapaTypsbl.
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3. TAPAHTUVHBLIE OBA3ATENIbCTBA

3aBO4-N3roToBUTENb rapaHTMpyeT HopMmarnbHylo paboty 6noka B TeyeHue
ABeHaguatnm MecsaueB CO [OHS npuobpeTeHust npu  yCrnoBUW NpPaBUITbHOWM  €ro
aKkcnnyaTaumn.

B cnyyae Bbixoga 6noka u3 CTposi MO BMHE MNONb30OBaTeENs 3aBO4-U3rOTOBUTESb
PEMOHTUPYET UNN 3aMEHSET €ro, BbICTaBMAS CYET 3a PEMOHT M TPAHCMOPTHbIE pacxonbl.
[Npu rapaHTUNHOM PEMOHTE CYET HE BbICTaBMSAETCA.

[[@paHTUM He pacnpoCTPaHATCA Ha Onokn HenpaBunbHO YCTAHOBIEHHbIE,
3KCMNnyaTMpoBaBLUMECA B YCMOBUAX HEe COOTBETCTBYHOLMX TpebyembiM wnu npu
copBaHHon nrombe.

3aBo4-n3roToBUTENNb HE HeceT OTBETCTBEHHOCTW 3a paspylleHna 6roka,

Bbl3BaHHbl€ HEMPAaBUITbHbIMW NOOKMIOYEHUAMU U PETYITMPOBKaAMMW.
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4. MPABUITA OTbICKAHWA HEMCIMPABHOCTEMN

Mocne m3rotoBneHus 6Nok nogseprarTcs NonHon nposepke. [Jo BBoga 6noka B
aKcnnyaTauuo, nocne nogayn nuTaHus MNPOKOHTPONUPYMTE COCTOsIHAE CBeToauoda
ABTOTECT Ha nuueBon nNaHenu — OH He OOMMKEH ropeTb. Ecnu roput, TO npoBepbTe
NPaBUNbHOCTb COEAMHEHUN U NPOU3BeaUTE BCE MepevncrieHHble Hke npoBepkn. Ecnn

npn 3TOM BbIABUTb HEWUCMNPABHOCTb HE YyAalrioCb, TO cleayert 06paTI/ITbCFI Ha 3aBoA-

N3rotToBuTeEslb.

HeuncnpaBHOCTb

1. Aucnnen He CBETUTLCS.

2. dncnnen cBeTUTCS, HO HET

CoOOLLEeHNN.

3. He BbiBOAnNTCA TOK (hasbl.

4. BbiBOoguTCA OoLLIMOO4YHOE

3Ha4YeHne Toka q)a3b|.

5. He cpabatbiBaeT pene oT -

KIHOYEHUs1 N0 TOKOBOW neper -

ODenctBus
1. MpoBepbTe HaNUuMe HanpPsKEHNs Ha
KOHTakTax 32 n 34 pene yHMBepcanbHOro
Tvna unu 32, 33 n 34 pene cneumanbHOro
TMna.
2. MpoBepbTe, YTO HANPSKEHNE NMUTAHUS
COOTBETCTBYET 0603HA4YEHHOMY Ha 3agHen
CTEHKe pene,
3. MNMpoBepbTe NpefoXpaHUTENN Lienu
NUTaHNS.
1. MNpoBepbTe, YTO HaMpsXKeHWe NUTaHWA
COOTBETCTBYET 0003HAYEHHOMY Ha 3afHeln
CTEHKe perne.
1. MNMpoBepbTe, UTO BbIOPAH pexunmM BbiBOAA
Toka. HaxxmuTe kHonky JEVCTBYIOLWME
3HAYEHWA n ucnoneays kHonky CTPOKA,
nNpocMoTpuTe COOBLLLEHNS Ha NepBow CTpa -
HuLe.
2. MpoBepbTe, YTO TOK hasbl NOABOANTCA
npaBuUnbHO.

3. NpoBepbTe BXxoA BBOAA TOKa dhasbl.

1. NamepbTe amnepMeTpoM TOK, NogaBsa -
€MbI Ha KOHTaKTbl IPR-1.

2. NpoBepbTe NpaBUNbHOCTb 3a4aHNs
nepBu4HOro Toka TT. B pexume nporpam —

MUPOBAHNS YCTaBOK.

1. NpoBepbTe 3aAaHHbIN NEPBUYHbIN

Tok TT., coeanHeHns 1 NONSAPHOCTb.
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Cchblnka

Cxema noakntoyeHns

perne.

PykoBoacTBO no akcnny -
aTaumm, UHCTPYKLMSA Mo
yCTaHOBKe, rnasa 2.
Cxema noaxnoyeHus
pene.

Cxema nogkntoyeHms

pene.

JencTByiowine 3HayeHus,

cTpaHuua 1.

Cxema noaknoyeHuns
pene.
n.2.6

byHKUMOHMpPOBaHKA Grioka

lMNpoBepka

YcTaBku, cTpaHmua 2.



py3ke B dase.

6. TokoBas 3awuTa cpaba -
TbIBAET, HO HET CuUrHana

TpeBorun.

7. He cpabatbiBaeT TokoBasi

OTCe4kKa.

8. Pene He cpabaTbiBaeT no

TOKY YTEUKM.

2. lNpoBepbTe NpaBubHOCTL BBOAA YcTtaBku, cTpaHuua 3
YyCTaBOK: YpPOBEHb cpabaTbiBaHWs, TUN

KPUBOW TOKOBOW 3aLLnNTbI, €e HOMEpP

W COBWI.

3. BbinonHuTe pexmm TeCTUpOBaHUS YcraBku, ctpaHmua 10
pene 4nsi NPoBepku ero cpabaTtbiBaHUS.

1. MNMpoBepbTe, YTO pexmm opMmpoBaHMst  YcTaBKku, CTpaHuua 3
curHana TpeBoru paspeLleH.

2. lpoBepbTe, YTO YPOBEHL TPEBOMN HUXE YcTaBku, ctpaHumua 3
YPOBHSI OTKITHOYEHUSA M YTO BEMMYMHA TOKA

HENCNPaBHOCTU NEXNUT MEXOY 3TUMMU

OBYMS BENNYUHAMMU.

3.MpokoHTpoNupynTe BpeMs 3a4epXKKu YcTtaBku, ctpaHuvua 3
dopMMpoBaHUs curHana TpeBor 1 Bpems

Hanu4yns ycnosuin Tpesoru. NocnegHee

OOIMKHO ObITb BonbLue 3agepxkn. Cnegyet

MOMHMWTb, YTO €CINN TOK NepEerpy3kn AoCTu -

rHeT ypoBHS cpabaTbiBaHNs 0O NCTEYEHUM

BPEMEHU 3aePXKKN TPEBOTN, TO OTKIIO —

YeHne NPou3oNAET paHee TPEeBoru.

4. BbINONHUTE pexmnm TeCTUpoBaHus pene  Yctasku, cTpaHuua 10

ONs NpoBepku ero cpabaTbiBHaMWS.

1. NpoBepbTe, UTO TOKOBasA OTCeYKa pas - YcTaBku, cTpaHuua 3
peLueHa.
2. lMpoBepbTe ypoBeHb CpabaTbiBaHUA 1 YcTaBku, ctpaHmua 3

YTO TOK NPEBbLILLAET €rO0.
3. MNMpoBepbTe Bpems 3aaepKkM TOKOBON YcraBku, cTpaHmua 3
OTCEYKM 1 YTO BPEMSI COXPAHEHMS YCIO -
BU NS Hee NpeBblllaeT 3a4epXKKy.
4. [NpoBepbTe NPaBUNLHOCTb NOAKIHO - Cxema nogkrnoyeHus
YeHus BbIkMYaTens K pene. MNoagknto - pene.
YeHue NPou3BoauTCH K KOHTakTam 1 - 2
pasbema.
1. NpoBepbTe, YTO perncTpaumsi Toka YcTaBku, ctpaHuua 4
YyTEYKM paspeLleHa.
2. MNpoBepbTe NpaBunNbHOCTL BbiGOpa YcraBeku, cTpaHuua 4
CUCTEMBbI perucTpaLmm — TOK yTeYKn nunm
HyneBas nocneoBaTenbHOCTb.
3. na pexxuma pernctpauumn Hynesom YcTtaBku, ctpaHuvua 4
nocnegoBaTenbHOCTM NPOBepbTE Npa -
BUbHOCTb 3alaHnsA NePBUYHOIO TOKa,
yCTaHOBMEHHOro TpaHcopmMaTopom ToKa.
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9. Pene cpabatbiBaeT Mo TOKy,

HO HET CUrHara TpeBorn.

10. He cpabaTbiBaeT pexum
OTCEYKU MO TOKY YTEYKUN Ha

3emrnio .

4. MNpoBepbTe NpaBUNLHOCTbL BBOAA YCTa -  YCTaBKkM, cTpaHuua 4
BKM cpabaTbiBaHUS MO TOKY YTEUKN.

5. lNpoBepbTe NpaBUbHOCTL BBOAA yCTa -  YCTaBKu, cTpaHuua 4
BOK: ypOBEHb cpabaTbiBaHUSA, TUM KPUBOWN

TOKOBOW 3aLUNTLI, €€ HOMEpP W CABW.

6.YpnocToBepbTECH, YTO TOK HEMCMPAB - YcTtaBku, ctpaHuua 4
HOCTU NpoTeKaeT B TeYeHUEe BpeEMEHN

fonbLuero, 4em HeobxoaMMO Ansi cpa —

DaTbIBaHMA 3aWmUThl B COOTBETCTBUM C

BbIOpaHHON KpMBOW.

7. NpoBepbTe BCe COeANHEHUS. CxeMa noakntoyeHus
pene.
8. BbinonHuTte pexmm TecTupoBaHus YcTaBku, ctpanuuya 10

perne Ans NpoBepku ero cpabaTtbiBaHus.

1. MNMpoBepbTe, YTO pexmm hopmMmpoBa - YcTaBku, ctpaHumua 3.

HWSA CUrHana TPeBOrM MO TOKY YTeYKM pa -
3pEeLLEH.
2. NMpoBepbTe, 4YTO YPOBEHL TPEBOTY BbIO - YcTaBku, cTpaHmua 3.
paH 4OCTaTOYHO HMKE YPOBHS OTKITOYEHMS,
4yTOObI CUrHaN TpeBoru ycnen cchopMmpoBa -
TbCSA 4O OTKMOYEHUS.
3. NpokoHTponupynTe Bpems 3agepxku op - YcraBku, cTpaHuua 3.
MWUPOBaHWNS CUrHana TpeBorn U Bpems Hann4uus
ycnosui TpeBoru. lNMocnegHee JOMKHO ObITb
fonblue 3agepxkn. CnegyeTt NOMHUTL, YTO
€CI1 TOK Harpy3ku AOCTUIHET YpoBHS cpaba -
TbIBaHUS 4O UCTEYEHNS BPEMEHN 3a0EPXKKMN
TPEBOru, TO OTKIIOYEHME NPON3ONAET paHee
TpeBoru.
4. BbINONHUTE peXnM TECTUPOBaHUA pene YcTtaBku, ctpaHuua 10
ONs NPOBEPKM ero cpabaTtbiBaHus.
1. MNMpoBepbTe, YTO PEXMM TOKOBOW OTCEM - YcTaBku, cTpaHuua 4
KV paspeLueH.
2. lNpoBepbTe YCTAHOBMEHHbIN YPOBEHL YcTaBku, cTpaHuua 4
cpabaTbiBaHMS 1 YTO TOK €ro NpeBbILLaeT.
3. MNMpokoHTpoNMpynTe BpeMsi 3agepKkn YcTtaBku, cTpaHuua 4
cpabaTbiBaHWsi OTCEYKM M BPEMS Hanmnyus
ycrnosui ans Hee. NocnegHee AOMKHO

ObITb 6onbLLe.

4. MNpoBepbTe NPaBUIIbHOCTb NOAKIIOYE - Cxema nofknoyeHus
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HUSA Lieny OTKNIOYEHMS BbIKNoYaTens K pene.
KOHTaKkTam pene 1 u 2.
5. BbINOMAHUTE pEXUM TECTUPOBaHUS pe - YcTasku, ctpaHumua 10

ne Ans NpoBepku ero cpabaTbiBaHus.
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CINNABO MHBEPCHbBIE BPEMA3ABUCUMBIE XAPAKTEPUCTUKU - ANSI.
PACYETHASA ®OPMYJIA U TABJIULIbI

T=M*| A+ 1B + ID . IE 3
(<) (=) (e
T — oTpabaTbiBaemas BblAEpPKKa OTKITHOUYEHMS
M —  ycTaBKa MHOXWTENS BbIAEPXKKN OTKIMOYEHUS
| —  BXOAHOM TOK
Inp — MOpPOroBOE 3Ha4YeHUe YCTaBKM MO TOKY

KoHCTaHThI, hopMupytoLLIE KPUBYIO

A = 0,1735
B = 0,6791
C = 0,8
D = -0,08
E = 0,1271
MHOX I/Inp

m |l 1 115 2| 3 [ 4] 511 6| 7| 8 [ 9] 10] 15 ] 20

0,5 8,728 0675 0379 0239 0,191 0,966 0,151 0,141 0,133 0,128 0,123 0,110 0,104
0,8 13,965 1,081 0,606 0,382 0,305 0,266 0,242 0,225 0213 0,204 0,197 0,177 0,167

1 17,457 1,351 0,757 0478 0382 0,332 0,302 0,281 0,267 0,25 0,247 0,221 0,209
1,2 20,948 1,621 0,909 0573 0458 0,399 0,362 0,338 0,320 0,306 0,296 0,265 0,250
26,185 2,026 1,136 0,716 0573 0499 0453 0422 0400 0,383 0,370 0,331 0,313
34913 2,702 1515 0955 0,764 0665 0,604 0563 0,533 0,511 0493 0442 0417
52,370 4,063 2272 1,433 1,145 0997 0906 0,844 0800 0,766 0,740 0,663 0,626
69,826 5,404 3,030 1910 1,527 1329 1,208 1,126 1,066 1,021 0,98 0,884 0,835
104,739 8,106 4,544 2,866 2,291 1994 1812 1689 1,600 1,532 1479 1326 1,252
139,652 10,807 6,069 3,821 3,054 2,659 2416 2,252 2,133 2,043 1,972 1,768 1,669
174,565 13,509 7,574 4,776 3,818 3,324 3,020 2815 2666 2,554 2465 2210 2,087
261,848 20,264 11,361 7,164 5727 4,986 4,531 4,222 3,999 3,830 3,698 3,315 3,130
20 | 349,130 27,019 15148 9,552 7,636 6,647 6,041 5630 5332 5107 4931 4419 4,173

_ -
Do X WN
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HOPMAJIbHO MHBEPCHbIE BPEMA3ABUCUMBIE XAPAKTEPUCTUKW - ANSI

PACYETHASA ®OPMYJIA U TABJIULIbI

B
T =M *| 4+ + +

=
Inp

Inp

0Tpa6aTb|Baemaﬂ BblAep>KKa OTKIHoYeHnA
yCTaBKa MHOXUTENA BblOASPXKN OTKIMIOYEeHNA

BXOQHOW TOK
NOpOroBoe 3HaYeHne yCTaBku Nno TOKY

KoHCTaHTbI, hopMupytoLLIE KPUBYIO

A = 0,0274
B 2,2614
C 0,3
D -4,1899
E = 9,1272
MHOX I/Inp
(M) 1 151 2] 3| 4 [ 5 6 ] 7] 8 9 [ 10] 15 ] 20
0,5 10,659 2,142 0,883 0,377 0,256 0,203 0,172 0,451 0,135 0,723 0,113 0,082 0,066
0,8 17,054 3,427 1412 0603 0410 0,325 0,276 0,242 0,216 0,197 0,181 0,132 0,106
1 21,317 4,284 1,766 0,754 0,513 0,407 0,344 0,302 0,270 0,246 0,226 0,165 0,133
1,2 25580 5,141 2119 0,905 0,615 0488 0413 0,362 0,324 0,295 0,271 0,198 0,159
1,5 31,976 6,426 2648 1,131 0,769 0,610 0,517 0453 0406 0,369 0,339 0,247 0,199
2 42,634 8,568 3,531 1,508 1,025 0,814 0,689 0,604 0,541 0492 0452 0,329 0,265
3 63,951 12,853 5,297 2,262 1,538 1,220 1,033 0,906 0,811 0,738 0,678 0,494 0,398
4 85,268 17,137 7,062 3,016 2,051 1,627 1,378 1,208 1,082 0,983 0,904 0,659 0,530
6 127,902 25,705 10,594 4,524 3,076 2,441 2,067 1,812 1,622 1,475 1,356 0,988 0,796
8 170,537 34,274 14,125 6,031 4,102 3,254 2,756 2,415 2,163 1,967 1,808 1,318 1,061
10 213,171 42,842 17,656 7,539 5,127 4,068 3,445 3,019 2,704 2458 2,260 1,647 1,326
15 319,756 64,263 26,484 11,309 7,691 6,102 5,167 4,529 4,056 3,688 3,390 2,471 1,989
20 426,341 85,684 35,312 15,078 10,254 8,136 6,889 6,039 5408 4917 4520 3,294 2,652
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pacpmkn HopManbHO UHBEPCHbIX XapakTepuctuk no ANSI

1000.,00 -
100,00 \\
\\\\\\\\\\
LR\RAY
LRL\RAY
W
N
10,00 \\\\k\\\ LAY %\
\\ \\\\\\\\\\ \\\ \\\\\\ \\\\
~ IRWRL RN
) IR ARNY
O DI O O
- RN 20
i L NNNNRNE
m \\ \\\\x 10
1,00 \\§\\\\\\ 8
! ANLNAN
AN N 6
\\ QQQ\ g N 4
NN
\::&\ 1,5
\\\%1 1,2
0,10 N 08
N 0,5
0,01 ‘
0,1 1 10 100

OTHOLlEeHne TOKOB (BXOAHOIO K TOKY yCTaBKU]

71




CUNbHO MHBEPCHbIE BPEMA3ABUCUMbIE XAPAKTEPUCTUKU - ANSI

PACYETHASA ®OPMYJIA U TABJIULIbI

T=M*| A+ 1B + ID . IE 3
(<) (=) (e
T — oTpabaTbiBaemas BblAEpPKKa OTKITHOUYEHMS
M —  ycTaBKa MHOXWTENS BbIAEPXKKN OTKIMOYEHUS
| — BXOAHOM TOK
Inp — MOpPOroBOE 3Ha4YeHUe YCTaBKM MO TOKY

KoHCTaHTbI, hopMupytoLLIE KPUBYIO

A = 0,0615
B = 0,7989
C = 0,34
D = -0,284
E = 4,0505
MHOX I/Inp
(M) 1 151 2] 3| 4 [ 5 6 ] 7] 8 9 [ 10] 15 ] 20
0,5 7,354 1,567 0,663 0,268 0,171 0,130 0,108 0,094 0,085 0,078 0,073 0,058 0,051
0,8 11,767 2,507 1,060 0,430 0,273 0,208 0,973 0,451 0,136 0,125 0,117 0,093 0,082
1 14,709 3,134 1,325 0,537 0,341 0,260 0,216 0,189 0,170 0,156 0,146 0,116 0,102
1,2 17,651 3,761 1,590 0,644 0,409 0,312 0,259 0,227 0,204 0,187 0,175 0,139 0,122
1,5 22,063 4,701 1,988 0,805 0,512 0,390 0,324 0,283 0,255 0,234 0,218 0,174 0,153
2 29,418 6,268 2,650 1,074 0,682 0520 0432 0,378 0,340 0,312 0,291 0,232 0,204
3 44127 9,402 3976 1,611 1,024 0,780 0,648 0,566 0,510 0,469 0,437 0,348 0,306
4 58,835 12,537 5,301 2,148 1,365 1,040 0,864 0,755 0,680 0,625 0,583 0,464 0,408
6 88,253 18,805 7,951 3,221 2,047 1,559 1,297 1,133 1,020 0,937 0,874 0,69 0,612
8 117,671 25,073 10,602 4,295 2,730 2,079 1,729 1510 1,360 1,250 1,165 0,928 0,815
10 147,089 31,341 13,252 5,369 3412 2,599 2,161 1,888 1,700 1,562 1457 1,160 1,019
15 220,633 47,012 19,878 8,054 5,118 3,898 3,242 2831 2550 2,343 2,185 1,739 1,529
20 294177 62,683 26,504 10,738 6,824 5198 4322 3,775 3,399 3,124 2913 2319 2,039
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AKCTPUMAIIbHO MHBEPCHbIE BPEMA3ABUCUMBIE XAPAKTEPUCTUKW - ANSI
PACYETHAA ®OPMYIJIA U TABJTNLIbI

T =M

*1 A+

D

1
Inp

N

+

+

I ’ I
-C
Inp Inp

_Cj3

OTpa6aTbIBaeMaﬂ BblaepXKa OTKIMHYEeHUA

yCTaBKa MHOXUTENA BblAEPXXKN OTKIHOYEeHUA

BXOOHOW TOK

noporosoe 3HavyeHne YyCTtaBKu Mo TOKY

KoHcTaHTbI, hopMUpYHOLLIME KPUBYHO

A = 0,0399
B = 0,2294
C 0,5
D = 3,0094
E = 0,7222
MHOX] I/Inp
(M) 1 [ 15 2 | 3] 4 5 | 6 | 7] 8] 9] 10 ] 15 | 20
0,5 9157 2,000 0872 0330 0,184 0124 0,093 0,075 0,063 0,055 0,049 0,035 0,030
0,8 14,651 3,201 1,395 0,528 0,294 0,198 0,148 0,119 0,101 0,088 0,079 0,056 0,048
1 18,314 4,001 1,744 0659 0,368 0,247 0,18 0,149 0,126 0,110 0,098 0,070 0,060
1,2 21,977 4801 2093 0,791 0442 0,297 0223 0179 0,251 0,132 0,118 0,084 0,072
1,5 27471 6,001 2616 0989 0,552 0371 0278 0224 0,189 0,165 0,147 0,105 0,090
2 36,628 8,002 3489 1319 0,736 0495 0371 0298 0,251 0,219 0,19 0,141 0,119
3 54,942 12,003 5,233 1978 1,104 0,742 0556 0447 0377 0329 0,295 0,211 0,179
4 73,256 16,004 6,977 2638 1472 0990 0,742 059% 0,503 0,439 0,393 0,281 0,239
6 109,883 24,005 10,466 3,956 2,208 1,484 1,113 0894 0,754 0658 0,589 0,422 0,358
8 146,511 32,007 13,955 5275 2944 1979 1,483 1,192 1,006 0,878 0,786 0562 0477
10 183,139 40,009 17,443 6,594 3680 2474 1,854 1491 1257 1,097 0,982 0,703 0,597
15 | 274,709 60,014 26,165 9,891 5519 3,711 2782 2236 1,885 1646 1474 1,054 0,895
20 | 366,278 80,018 34,887 13,188 7,359 4,948 3709 2981 2514 2194 1,965 1405 1,194
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CINNABO MHBEPCHbIE BPEMA3SABUCUMBIE XAPAKTEPUCTUKU - IAC.

PACYETHASA ®OPMYJIA U TABJIULIbI

x]
T=M*| A+ 1B + ID . IE 3
(<) (<) (<)
T — oTpabaTbiBaemas BblAEpPKKa OTKITHOUYEHMS
M —  ycTaBKa MHOXWTENS BbIAEPXKKN OTKIMOYEHUS
| —  BXOAHOM TOK
Inp — MOpPOroBOE 3Ha4YeHUe YCTaBKM MO TOKY

KoHCTaHThI, hopMupytoLLIE KPUBYIO

A = 0,0428
B = 0,0609
C = 0,62
D = -0,001
E = 0,0221
MHOX I/Inp
(M) 1 151 2] 3| 4 [ 5 6 ] 7] 8 9 [ 10] 15 ] 20
0,5 0,299 0,072 0,047 0,035 0,031 0,028 0,027 0,026 0,026 0,025 0,025 0,024 0,023
0,8 0,479 0,115 0,076 0,056 0,049 0,046 0,043 0,042 0,041 0,040 0,039 0,038 0,037
1 0,599 0,143 0,095 0,070 0,061 0,057 0,054 0,052 0,051 0,060 0,049 0,047 0,046
1,2 0,719 0,172 0,114 0,084 0,074 0,068 0,065 0,063 0,061 0,060 0,059 0,056 0,055
1,5 0,898 0,215 0,142 0,105 0,092 0,085 0,081 0,079 0,077 0,075 0,074 0,071 0,069
2 1,198 0,286 0,190 0,140 0,123 0,114 0,108 0,105 0,102 0,100 0,099 0,094 0,092
3 1,797 0429 0,284 0,210 0,184 0,171 0,163 0,157 0,153 0,150 0,148 0,141 0,138
4 2,396 0,573 0,379 0,279 0,245 0,228 0,217 0,210 0,204 0,200 0,197 0,188 0,184
6 3,593 0,859 0,569 0419 0,368 0,341 0,325 0,314 0,307 0,301 0,296 0,282 0,276
8 4,791 1,145 0,759 0,559 0490 0455 0434 0419 0409 0,401 0,394 0,376 0,368
10 5,989 1,431 0948 0,699 0613 0569 0,542 0,524 0,511 0,501 0,493 0470 0,459
15 8,983 2,147 1,422 1,048 0,920 0,854 0,813 0,786 0,766 0,751 0,740 0,706 0,689
20 11,978 2,863 189% 1,397 1226 1,138 1,085 1,048 1,022 1,002 0,986 0,941 0,919
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padmkn cnabo nHBepCHbIX XxapakTtepuctuk no IAC
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HOPMAJIbHO MHBEPCHbIE BPEMA3ABUCUMbBIE XAPAKTEPUCTUKMU - IAC.
PACYETHASA ®OPMYJIA U TABJIULIbI

T=M*| A+ 1B + ID . IE 3
(<) (=) (e
T — oTpabaTbiBaemas BblAEpPKKa OTKITHOUYEHMS
M —  ycTaBKa MHOXWTENS BbIAEPXKKN OTKIMOYEHUS
| — BXOAHOM TOK
Inp — MOpPOroBOE 3Ha4YeHUe YCTaBKM MO TOKY

KoHCTaHTbI, hopMupytoLLIE KPUBYIO

A = 0,2078
B 0,863
C 0,8
D -0,418
E = 0,1947
MHOX I/Inp

m |l 1 115 2| 3 [ 4] 511 6| 7| 8 [ 9] 10] 15 ] 20

0,5 9,205 0578 0375 0,266 0,221 0,19 0,180 0,168 0,160 0,154 0,148 0,133 0,126
0,8 14,728 0,924 0599 0426 0,354 0,314 0,288 0270 0,25 0,246 0,238 0,213 0,201

1 18,410 1,155 0,749 0,632 0443 0,392 0,360 0,337 0320 0,307 0,297 0,267 0,252
1,2 22,092 1,386 0899 0638 0531 0471 0432 0404 0384 0369 0,35 0,320 0,302
27615 1,733 1,124 0,798 0,664 0,588 0540 0505 0480 0461 0445 0,400 0,377
36,821 2310 1,499 1,064 0885 0,784 0,719 0674 0,640 0,614 0594 0,533 0,503
55,231 3,466 2,248 1596 1,328 1,177 1,079 1,011 0960 0922 0,891 0,800 0,755
73,641 4621 2997 2128 1,770 1569 1439 1348 1,280 1,229 1,188 1,066 1,007
110,462 6,931 4,496 3,192 2656 2,353 2,158 2,022 1,921 1,843 1,781 1599 1,510
147,282 9,242 5,995 4,256 3,541 3,138 2878 2695 2,561 2457 2375 2,133 2,013
10 184,103 11,652 7,494 5320 4,426 3922 3,597 3,369 3,201 3,072 2969 2,666 2,516
15 | 276,155 17,329 11,240 7,980 6,639 5,883 5395 5054 4,802 4,608 4,454 3999 3,775
20 | 368,206 23,105 14,987 10,640 8,852 7,844 7,194 6,739 6,402 6,144 5938 5331 5,033

®oO N~ WN
3
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CUNbHO MHBEPCHbIE BPEMA3ABUCUMbIE XAPAKTEPUCTUKMU - IAC.

PACYETHASA ®OPMYJIA U TABJIULIbI

T=M*| A+ 1B + ID . IE 3
(<) (=) (e
T — oTpabaTbiBaemas BblAEpPKKa OTKITHOUYEHMS
M —  ycTaBKa MHOXWTENS BbIAEPXKKN OTKIMOYEHUS
| — BXOAHOM TOK
Inp — MOpPOroBOE 3Ha4YeHUe YCTaBKM MO TOKY

KoHCTaHTbI, hopMupytoLLIE KPUBYIO

A = 0,09
B 0,7955
C 0,1
D -1,2885
E = 7,9586
MHOX I/Inp
(M) 1 151 2] 3| 4 [ 5 6 ] 7] 8 9 [ 10] 15 ] 20
0,5 5,150 1451 0,656 0,269 0,172 0,133 0,113 0,101 0,093 0,087 0,083 0,070 0,064
0,8 8,240 2,321 1,060 0,430 0,275 0,213 0,181 0,462 0,149 0,140 0,132 0,112 0,102
1 10,300 2,901 1,312 0,537 0,343 0,266 0,227 0,202 0,186 0,174 0,165 0,140 0,128
1,2 12,360 3,481 1,574 0,645 0412 0,320 0,272 0,243 0,223 0,209 0,198 0,168 0,153
1,5 15450 4,352 1,968 0,806 0,515 0,399 0,340 0,304 0,279 0,262 0,248 0,210 0,192
2 20,601 5,802 2624 1,075 0,687 0533 0453 0405 0,372 0,349 0,331 0,280 0,255
3 30,901 8,704 3936 1612 1,030 0,799 0,680 0,607 0559 0,523 0,496 0,420 0,383
4 41,201 11,605 5,248 2,150 1,374 1,065 0,906 0,810 0,745 0,698 0,662 0,560 0,511
6 61,802 17,407 7,872 3,225 2,061 1598 1,359 1,215 1,117 1,046 0,992 0,840 0,766
8 82,402 23,209 10,497 4,299 2,747 2,131 1,813 1,620 1,490 1,395 1,323 1,120 1,022
10 103,003 29,012 13,121 5,374 3,434 2663 2,266 2,025 1,862 1,744 1,654 1400 1,277
15 154,504 43,518 19,681 8,061 5,151 3,995 3,398 3,037 2,793 2,616 2,481 2,100 1,916
20 206,006 58,024 26,241 10,748 6,869 5327 4531 4,049 3,724 3,488 3,308 2800 2,555
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Npachmkn cunbHO MHBEPCHLIX XapakTepuctuk no IAC
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AKCTPUMAJIbHO MHBEPCHbIE BPEMA3ABUCUMbBIE XAPAKTEPUCTUKMU - IAC.

PACYETHAA ®OPMYJIA U TABJIULIbI

T =M *| 4+

B D E
+

7 * >
[ _ c] A s
Inp Inp Inp

cf

Inp

0Tpa6aTb|Baemaﬂ BblAep>KKa OTKIHo4YeHnA
yCTaBKa MHOXUTENA BblOSPXKN OTKIMIOYEeHNA

BXOZHOW TOK
NMOpPOroBO€E 3Ha4YEHNE YCTABKM MO TOKY

KoHCTaHTbI, hopMupytoLLE KPUBYIO

A = 0,004
B 0,638
C 0,62
D = 1,787
E = 0,246
MHOX I/Inp
(M) 1 151 2] 3| 4 [ 5 6 ] 7] 8] 9 [ 10] 15 ] 20
0,5 9,271 1,699 0,749 0,303 0,478 0,123 0,093 0,074 0,062 0,053 0,046 0,029 0,021
0,8 14,833 2,718 1,199 0,485 0,284 0,197 0,149 0,119 0,099 0,085 0,074 0,046 0,033
1 18,541 3,398 1,498 0,606 0,356 0,246 0,186 0,149 0,124 0,706 0,093 0,057 0,042
1,2 22,250 4,077 1,798 0,727 0,427 0,295 0,223 0,479 0,149 0,127 0,111 0,069 0,050
1,5 27,812 5,096 2,247 0,909 0,533 0,369 0,279 0,223 0,186 0,159 0,139 0,086 0,063
2 37,083 6,795 2997 1,212 0,711 0491 0,372 0,298 0,248 0,212 0,185 0,114 0,083
3 55,624 10,193 4,495 1,817 1,067 0,737 0,558 0,447 0372 0,318 0,278 0,971 0,125
4 74,166 13,590 5,993 2423 1422 0,983 0,744 0,59 0495 0424 0,371 0,228 0,167
6 111,249 20,385 8,990 3,635 2,133 1,474 1,115 0,893 0,743 0,636 0,556 0,343 0,250
8 148,332 27,181 11,986 4,846 2,844 1966 1,487 1,191 0,991 0,848 0,741 0457 0,334
10 185,415 33,976 14,983 6,058 3,555 2457 1,859 1488 1,239 1,060 0,926 0,571 0,417
15 278,122 50,964 22,474 9,087 5333 3,686 2,789 2,233 1,858 1590 1,389 0,856 0,626
20 370,829 67,952 29,966 12,116 7,111 4915 3,718 2977 2477 2120 1,853 1,142 0,834
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CINNABO MHBEPCHbIE BPEMA3SABUCUMBIE XAPAKTEPUCTUKU - IAC.

PACYETHASA ®OPMYJIA U TABJIULIbI

T - M K
10 7\
-1
Ipu

T — oTpabaTbiBaemas BblAEpPKKa OTKITHOUYEHMS
M —  yCTaBKa MHOXMWTENNS BblOEPXKKM OTKIMOYEHUS
| — BXOAHOM TOK
Inp — MOpPOroBOE 3Ha4YeHUe YCTaBKM MO TOKY

KoHCTaHTbI, hopMupytoLLIE KPUBYIO

A = 0,05
B = 0,04
MHOX I/Inp
(M) 1,1 1,5 2 3 4 5 6 7 8 9 10 15 20
0,5 | 0655 | 0,153 | 0,089 | 0,056 | 0,044 | 0,038 | 0,034 | 0,031 | 0,029 | 0,027 | 0,026 | 0,022 | 0,020
0,8 1,047 | 0,245 | 0,142 | 0,089 | 0,070 | 0,060 | 0,054 | 0,049 | 0,046 | 0,044 | 0,041 | 0,035 | 0,031
1 1,309 | 0,306 | 0,178 | 0,111 | 0,088 | 0,075 | 0,067 | 0,062 | 0,058 | 0,054 | 0,052 | 0,044 | 0,039
1,2 1,571 0,367 | 0,213 | 0,134 | 0,105 | 0,090 | 0,081 | 0,074 | 0,069 | 0,065 | 0,062 | 0,052 | 0,047
1,5 1,964 | 0,459 | 0,267 | 0,167 | 0,132 | 0,113 | 0,101 | 0,093 | 0,086 | 0,082 | 0,078 | 0,066 | 0,059
2 2,618 | 0,612 | 0,356 | 0,223 [ 0,175 | 0,150 | 0,135 | 0,124 | 0,415 | 0,109 | 0,104 | 0,087 | 0,079
3 3,927 | 0,917 | 0,534 | 0,334 | 0,263 | 0,226 | 0,202 | 0,185 | 0,173 | 0,163 | 0,155 | 0,131 | 0,118
4 5236 | 1,223 | 0,711 | 0,445 [ 0,351 | 0,301 | 0,269 | 0,247 | 0,231 | 0,218 | 0,207 | 0,175 | 0,157
6 7,854 1,835 | 1,067 | 0,668 | 0,526 | 0,451 | 0,404 | 0,371 | 0,346 | 0,327 | 0,311 | 0,262 | 0,236
8 10,472 | 2,446 | 1,423 | 0,890 | 0,702 | 0,602 | 0,538 | 0,494 | 0,461 | 0,435 | 0,415 | 0,350 | 0,314
10 | 13,090 | 3,058 | 1,778 | 1,113 | 0,877 | 0,752 | 0,673 | 0,618 | 0,576 | 0,544 | 0,518 | 0,437 | 0,393
15 19,635 | 4,587 | 2,668 | 1,669 | 1,315 1,128 | 1,009 | 0,927 | 0,865 | 0,816 | 0,777 | 0,656 | 0,589
20 | 26,180 | 6,116 | 3,557 | 2,226 | 1,754 | 1,504 | 1,346 | 1,235 | 1,153 | 1,089 | 1,037 | 0,874 | 0,786
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Mpadmkn cnabo nHBepcHLIX Xxapakrepuctuk no IAC
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HOPMAJIbHO MHBEPCHbIE BPEMA3ABUCUMBIE XAPAKTEPUCTUKWU - IEC-A.
PACYETHASA ®OPMYJIA U TABJIULIbI

oM, K
10 7 "
-1
Ipu

T — oTpabaTbiBaemas BblAEpPKKa OTKITHOUYEHMS
M —  yCTaBKa MHOXMWTENNS BblOEPXKKM OTKIMOYEHUS
| — BXOAHOM TOK
Inp — MOpOoroBoe 3HayeHue yCTaBKM No TOKY

KoHCTaHTbI, hopMupytoLLIE KPUBYIO

-~
|

0,14
0,02

m
1

MHOX I/Inp

(M) 1,1 1,5 2 3 4 5 6 7 8 9 10 15 20

0,5 3,669 | 0,860 | 0,501 | 0,315 | 0,249 | 0,214 | 0,192 | 0,176 | 0,165 | 0,156 | 0,149 | 0,126 | 0,113
0,8 5870 | 1,376 | 0,802 | 0,504 | 0,398 | 0,342 | 0,307 | 0,282 | 0,264 | 0,249 | 0,238 | 0,201 | 0,181

1 7,337 | 1,719 | 1,003 | 0,630 | 0,498 | 0,428 | 0,384 | 0,353 | 0,330 | 0,312 | 0,297 | 0,252 | 0,227
1,2 8,805 | 2,063 | 1,203 | 0,756 | 0,598 | 0,514 | 0,460 | 0,423 | 0,396 | 0,374 | 0,356 | 0,302 | 0,272
11,006 | 2,579 | 1,504 | 0,945 | 0,747 | 0,642 | 0,576 | 0,529 | 0,495 | 0,467 | 0,446 | 0,377 | 0,340
14,675 | 3,439 | 2,006 | 1,260 | 0,996 | 0,856 | 0,767 | 0,706 | 0,659 | 0,623 | 0,594 | 0,503 | 0,453
22,012 | 5,158 | 3,009 | 1,891 | 1,494 | 1,284 | 1,151 | 1,058 | 0,989 | 0,935 | 0,891 | 0,755 | 0,680
29,350 | 6,878 | 4,012 | 2,621 | 1,992 | 1,712 | 1,535 | 1,411 | 1,319 | 1,247 | 1,188 | 1,006 | 0,907
44,025 | 10,317 | 6,017 | 3,781 | 2,988 | 2,568 | 2,302 | 2,117 | 1,978 | 1,870 | 1,782 | 1,509 | 1,360
58,700 | 13,755 | 8,023 | 5,042 | 3,984 | 3,424 | 3,070 | 2,822 | 2,637 | 2,493 | 2,376 | 2,012 | 1,814
10 73,374 | 17,194 | 10,029 | 6,302 | 4,980 | 4,280 | 3,837 | 3,528 | 3,297 | 3,116 | 2,971 | 2,516 | 2,267
15 110,062 | 25,791] 15,044 | 9,453 | 7,470 | 6,420 | 5,756 | 5,292 | 4,945 | 4,675 | 4,456 | 3,773 | 3,401
20 146,749 | 34,388 | 20,058 ] 12,604 | 9,960 | 8,559 | 7,674 | 7,055 | 6,594 | 6,233 | 5941 | 5,031 | 4,535
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padmkn HopManbHO MHBEPCHBLIX XapaKTepUCTUK Mo
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CUNbHO MHBEPCHbIE BPEMA3ABUCUMbLIE XAPAKTEPUCTUKMU - IEC-B
PACYETHASA ®OPMYJIA U TABJIULIbI

r_-M._ K
10 7\
-1
Ipu
T — oTpabaTbiBaemas BblAEpPKKa OTKITHOUYEHMS
M —  yCTaBKa MHOXMWTENNS BblOEPXKKM OTKIMOYEHUS
| — BXOAHOM TOK
Inp — MOpPOroBOE 3Ha4YeHUe YCTaBKM MO TOKY

KoHCTaHTbI, hopMupytoLLIE KPUBYIO

-~
|

135
E = 1

MHOX I/Inp

(M) 1,1 1,5 2 3 4 5 6 7 8 9 10 15 20

0,5 6,750 | 1,350 | 0,675 | 0,338 | 0,225 | 0,169 | 0,135 | 0,113 | 0,096 | 0,084 | 0,075 | 0,048 | 0,036
0,8 10,800 | 2,160 | 1,080 | 0,540 | 0,360 | 0,270 | 0,216 | 0,180 | 0,154 | 0,135 | 0,120 | 0,077 | 0,057

1 13,500 | 2,700 | 1,350 | 0,675 | 0,450 | 0,338 | 0,270 | 0,225 | 0,193 | 0,169 | 0,150 | 0,096 | 0,071
1,2 16,200 | 3,240 | 1,620 | 0,810 | 0,540 | 0,405 | 0,324 | 0,270 | 0,231 | 0,203 | 0,180 | 0,116 | 0,085
20,250 | 4,050 | 2,025 | 1,013 | 0,675 | 0,506 | 0,405 | 0,338 | 0,289 | 0,253 | 0,225 | 0,145 | 0,107
27,000 | 5,400 | 2,700 | 1,350 | 0,900 | 0,675 | 0,540 | 0,450 | 0,386 | 0,338 | 0,300 | 0,193 | 0,142
40,500 | 8,100 | 4,050 | 2,025 | 1,350 | 1,013 | 0,810 | 0,675 | 0,579 | 0,506 | 0,450 | 0,289 | 0,213
54,000 | 10,800 | 5,400 | 2,700 | 1,800 | 1,350 | 1,080 | 0,900 | 0,771 | 0,675 | 0,600 | 0,386 | 0,284
81,000 | 16,200 | 8,100 | 4,050 | 2,700 | 2,025 | 1,620 | 1,350 | 1,157 | 1,013 | 0,900 | 0,579 | 0,426
108,000 | 21,600 | 10,800 | 5,400 | 3,600 | 2,700 | 2,160 | 1,800 | 1,543 | 1,350 | 1,200 | 0,771 | 0,568
10 135,000 | 27,000 | 13,500 | 6,750 | 4,500 | 3,375 | 2,700 | 2,250 | 1,929 | 1,688 | 1,500 | 0,964 | 0,711
15 | 202,500 | 40,500 | 20,250 | 10,125 6,750 | 5,063 | 4,050 | 3,375 | 2,893 | 2,531 | 2,250 | 1,446 | 1,066
20 | 270,000 | 54,000 ] 27,000 ] 13,500 | 9,000 | 6,750 | 5,400 | 4,500 | 3,857 | 3,375 | 3,000 | 1,929 | 1,421
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Npadmku cunbHO MHBEPCHbLIX XapakTtepucTuk no IEC-B
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OYEHb CUJIbHO MHBEPCHbIE BPEMA3ABUCUMbIE XAPAKTEPUCTUKMU - IEC-C.

PACYETHAA ®OPMYJIA U TABJIULIbI

r-M.___ K
10 7\
-1
Ipu
T — oTpabaTtbiBaeMas BbiAepxKa OTKNIOYeHNs
M —  yCTaBKa MHOXWTESSA BblAEPXKKM OTKNIOYEHNA

| —  BXOOHOW TOK
Inp —  MOpPOroBOE 3Ha4YeHMe YCTaBKU MO TOKY

KoHCTaHTbI, hopMupytoLLE KPUBYIO

K = 80
E = 2
MHOX I/Inp
(M) 1,1 1,5 2 3 4 5 6 7 8 9 10 15 20
0,5 | 19,048 | 3,200 | 1,333 | 0,500 | 0,267 | 0,167 | 0,114 | 0,083 | 0,063 | 0,050 | 0,040 | 0,018 | 0,010
0,8 30,476 | 5,120 | 2,133 | 0,800 | 0,427 | 0,267 | 0,183 | 0,133 | 0,102 | 0,080 | 0,065 | 0,029 | 0,016
1 38,095 | 6,400 | 2,667 | 1,000 | 0,533 | 0,333 | 0,229 | 0,167 | 0,127 | 0,100 | 0,081 | 0,036 | 0,020
1,2 45,714 | 7,680 | 3,200 | 1,200 | 0,640 | 0,400 | 0,274 | 0,200 | 0,152 | 0,120 | 0,097 | 0,043 | 0,024
1,5 57,143 | 9,600 | 4,000 | 1,500 | 0,800 | 0,500 | 0,343 | 0,250 | 0,190 | 0,150 | 0,121 | 0,054 | 0,030
2 76,190 | 12,800 | 5,333 | 2,000 | 1,067 | 0,667 | 0,457 | 0,333 | 0,254 | 0,200 | 0,162 | 0,071 | 0,040
3 114,286 | 19,200 | 8,000 | 3,000 | 1,600 | 1,000 | 0,686 | 0,500 | 0,381 | 0,300 | 0,242 | 0,107 | 0,060
4 | 152,381 25,600 | 10,667 | 4,000 | 2,133 | 1,333 | 0,914 | 0,667 | 0,508 | 0,400 | 0,323 | 0,143 | 0,080
6 228,571 38,400 | 16,000 | 6,000 | 3,200 | 2,000 | 1,371 | 1,000 | 0,762 | 0,600 | 0,485 | 0,214 | 0,120
8 | 304,762 51,200 | 21,333 | 8,000 | 4,267 | 2,667 | 1,829 | 1,333 | 1,016 | 0,800 | 0,646 | 0,286 | 0,160
10 | 380,952 64,000 | 26,667 | 10,000 | 5,333 | 3,333 | 2,286 | 1,667 | 1,270 | 1,000 | 0,808 | 0,357 | 0,201
15 | 571,429 96,000 | 40,000 | 15,000 | 8,000 | 5,000 | 3,429 | 2,500 | 1,905 | 1,500 | 1,212 | 0,536 | 0,301
20 ] 761,905 | 128,000] 53,333 | 20,000 | 10,667 | 6,667 | 4,571 | 3,333 | 2,540 | 2,000 | 1,616 | 0,714 | 0,401
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Mpachmkn oyeHb CUINTbLHO MHBEPCHbIX XapakTtepucTuk no IEC-
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