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MNpeancnoeue

Lleny, 0cHOBHEIE NEKHLMNLL ¥ NOPALOK NPOBEOeHHA paboT No MEeKrocyapCTEEHHON CTaHOApTHIALMM
yoeTakosneHe NMOCT 1.0-92 cMexrocydapcTBeHHEA CUCTEME CTaHIapTHIANWA. OCHOBHBIE NONOHEHHRAD M
MOCT 1.2-2009 sMemrocygapcTaedian CHCTEMA CTAHGARTHIAUKMK. CTAaHGAPTEl MENIOCYOAPCTEEHHENR, Npa-
BHNA W DEKOMEHOALWA NG MENKIOCY IAPCTREEHHOA CTaHAapTHAAUHY, Mpasuna palpaboTed, NRUHATHA, NEKMEe-
HEHMA, OGHOBNEHHA W OTMEHEID

CeefeHWA O CTaHOApTE

1T NOOroOTOBRNEH ABTOHOMHOW HEKOMMEDHECKDH OPraHHdaagnel sHaydHO-TEXHWIESCEMIE UeHTD cJHep-
mAe (AHD «HTU «3seprvas) Ha ocHope CODCTREHHOMD AYTEHTHYHOIS NEPEE00a Ha PYCCKMA Raklk cTaKaap-
Ta, YEAIAHHOMD B NYHKTE 5

2 BHECEH TeaepanttbiM areHTCTECM N TEXHHYECKOMY DEMYTIMDOEIHMED W METRONCTIAN

3 MPUHAT MesrocyoapcTeeHHEM CORBETOM NO CTAHJADTHIAUMK, METRONOMWA K CepTAgMEIUMA (Npo-
Tokon o7 25 woua 2074 r. Me 45-2014)

33 NPUMATHE NPONCNOCOBATA.

KpaTthoe HavmMeHoEaHue Kog cTpaMs no COoRpalEHHOR HarMeHoRAHKE
CTpaHe No ME MK (MC0O 3166) HALWOHANBHOMD Oprada
(MCO 3166) Q0407 004—07 Mo CTAHLAPTAIALMM
ApMEHIR Al MuHIkoHoMKKK PecnyGnrkd ApmMeHiis
Benapych BY MNoccTadgapt Pecnybnukk benapych
KHpriiama kG KeiprelacTasgapt
Monaoora D Mongoea-CrangapT
Poccka RuU PoccTawgapT
TaosHEHCTaH TJ TagsMecTangapT
YabGekucTan Uz YacTangapT

4 Mpukasos CeOepantHors argHTCTEA MO TeXMHYSCcEOMy perynUpoRaH|e W MEeTponoril ot 30
okTRbpA 2014 r. Ne 1462-cT MexrocydapcTEeHHeR cTadgapt MOCT IEC 60255-151-2014 pregeH B O2KCT-
DHE B KAYECTREE HALWOHANBHOrD cTadnapTa PoccHidckol Qepepauyd © 1 Axleapa 2016 r.

5 HacToAwMi cTasfapT MOSHTHYEH MEXOyHapoaHoMy cTadaapTy IEC 60255-151:2009 Measuring re-
lays and protection equipment = Part 151 Functional requirements for over/under current protection (Pene
HIMEDWTENEHEE M 3awrWTHoe obopyaceadKe. HacTe 151, SyHkLWOoHaNEHEE TReD0BaHHa K JAUNTE OT CRepx-
TOKGE WIANK MAHWMANLHOMD TOKS ).

MexayHapogHeR cTanaapT pazpatorad TexHMYeCckMM KOMWTETOM No cTadgapTeaaumu IEC/ITC 95 «
MasmepuTensHele DENE ¥ 3AWWTHOE 0S0DYROBaHME .

Mepapog © aHrMUACKSrD Aaeka (2n).

CHPEUUMANBHLIE 3KIEMNINADLI MEXOYHAPOOHOID CTAROARTA, Ha OCHOBE KOTOQOMD NOAMSTOBNEH HACTOS-
WHHA MEsrocyJapcTBeHHBIR CTAHOEPT, H MEKIYHAROIHEY CTAHAEOTOR, HA KOTOPEIE OAHE COBINEM, HMEINTCA
B PefepansHom areHTCTEE MO TEXHWHECKOMY PeryNMpOBaHAID M METRONOMAH,

CeeOeHHA O COOTRETCTEMM MERroOCYRApCTBEHHLIX CTAHJARTOR CChINOMHGLIM MEMAYHADOOHLIM CTaH-
SAapTam NpHBEeHE B GONCAHUTENBHOM NpURoKeHns 04

CTenaHb COOTRETCTRWA — MaeuTEHas {(IDT)

& BEEOQEH BMNEFPBELIE
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HMuchopidaius of UIMEHEHUAYX K HACMOAWesy cmakdapmy nyBnukpemes @ exezoduos tHihopMalii-
SHHOM YKaZamene sHayuoHanbhsie cmandapmeds, a MEKCIT WaMeHeHNul U NONDaEsE — & CKEMECRYHOM LR-
oprayuoRRoNM yrazamene sHauyuowansree cmawdapmedy, B cnyyae nepecmompd (3ametsn) AU oimsaksi
sHacmosweso cmakdapma coomasmemeyiowes yeedomnesue Sydem onyinuKkoeans & eWeMECAYNONM -
GOOMILUCHHOM Rasamens sHayuonanessie cmandapmes, Coomeemomeyiowan urghopManur, yeedom-
MeHUe U IMERCTE DAFMELISKIMCH MakKe @ UNoDMaLUONHNoD cucmare oflyesn NoNLICAANUR — HE OghuLL-

ansqon calime Dedepansiosn a2EHMoMEs N0 MEXMUYSCKOMY DOSYTUDDESHUN U MEMPONo2UL & Comu M-
MepHam.

B Crandaprandeopm, 2015

B Poccuihckoh degepaume HAcTORWMA CTaMZapT HEe MoxeT ObiTe NONHOCTEKD WOKM YacTUHHD
BOCNPOM3ABEORH, THDEXHPOBAH W pPACNPOCTREHEH B KaJYecTee O@MUWANEHOMD WagaduA Ges paspelucHEA
De0epansHOND areHTCTEA NO TEXHWYECKOMY DeryMMDORAMMD | METRONorAN
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BeepeHue

HacTosWwmi cTasaapT ABNAETCR OOHOR M3 YAcTER CEPUM MEXTOCYIAPCTREMHLIX CTAHJapToR, paspaba-
TelBAEMEIX HA D38 MEXOYHADOOHLIX CTAKOAPTOR cepi [EC 60255 Ha anekTprYeckle Dene WIMe e WA, KiH-
TRONA W YNpAaBNeHHA. HAcTOAWWA CTAHOAPT OTHOCHTCA K CTAHOAPTAM HA K3MEDWUTENEHEIE PENE.

Uenami HACTOAWETD CTAMOAPTA ARMNAKTCA!

= YCTAHOBNEHWE 80HHLIX TPEOCBAHMA K XapaKTEDMCTHEAM M CHATHE NpoGnem BcneqcTaqe DasHnUBl Me-
HOY DAINHHHBIMKW CTAHIADTAMK NDMMEHHTENLHD § WIMEDWUTENBHEM DENE, BHNONHAIOWNS $yHELRA peang-
JAuMK 3AWKTE 0D0pYA0EaHKE OT CREPXTOKOB MK OTEKMIOHEHWA WENK NDH MAUHKMANEHD QONYCTHME X TOKSX,

- QOCTHAHEHWE YHREWUMPOBAHHOMD NOOXCOa B MEMOYHEPOLHOM NDOHIBOACTES K HAMEDATENLHLIM DEne
W AW THEMY OD0pYOOBaHND.

HactoAwuiA ctasgapT yetadasnuaaeT oblyde Tpefopanka Be30nacHocTy, NPelbESRMASMEIE K WIMaD-
TENEHEM DEAE W 3AWETHOMY oBopYACEaHMID, B KadYecTBe OCHOBE MWCNONB30BAHLI NOMNOKEHWA K oDWHE
CTaHdapTob no BE3onacHocTy © QONONHEeHWEM CneynduHHelx TReDoBEaHrA K MIMEDHTENbHLIM DENE W JAWMHT-
HOMY 0BOPYOOBaHHK.

HacToaWw Wi cTangapT MomeT OeiTe HCNONbICBAH NpKW NOJTEEKAEHKA COOTRETCTEMA WIMEDHMTENBHELX
DENE TEXHAHECKWM PEMMAaMERTaM Ha HAIKoBoNeTHOE obopyaopanme.

I
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MEXIOCYOAPCTBEHHGLW CTAHOAPT

PENE W3MEPHUTENBHEBIE KW 3ALLMTHOE OBOPYOOBAHWE

Yaeres 151
PYHELMOHANBLHLEE TReGOBAHMA K JAWMTE OT CREDXTOKOR WHNH MUHHMANLHOMD TOKS

Measuring relays and protection equipment. Part 151, Functional requirements for over/funder

current protection

ﬁaTa eeegeHun — 2016-01-01

1 OBnacTb NpUMEHEHWUA U Uenb

HacTORWMWA CTAHOapT YCTAHABNWBAST MUHWMAaNbHbie TpebOoBAHWA K TOKOBBIM pene
CBEPXTOKA W MUHMMAanNsHOro Toka. HacToswWiA cTadHgapT ekmodaeT B ceba onpegensHue
hYHKUMA 38LMT LI, XapaKkTEpUCTHE M3MEDEHUA W BPEMEH BO3BpaTa.

HacToAWwKWA CTaHOapT onpeldenseT BO3OeACTBYHLWWE (DaKTOPbl, KOTOPLIE BAWAKT Ha
TOMHOCTE X2PaKTEPHCTHK B YCNOBKHAX CTAabMNBHOMO COCTOAHWA W WX WCNONHEHWE B NEPWOL OK-
HAMMYECKWX M3MEeHeHWA. MeTogonorMa WCnbiTaHWA ONA NOOTEEDHOASHWA XAPaKkTEPHUCTHK K
TOMHOCTH WX WCNONHEHWA TAKKE PACCMATPMEAETCH HACTOALMM CTAHOAPTOM.

HacToswWiA cTaHgapT paccMaTpyBaeT cnedylwmne yHKUMOHaANLHbIE XapakTepUCTUKK B

obnacTu CBEpXTOKOE M MUHWMaNbHBIX TOKOB.

(1], [2].

PYHELHOHANBHEIA KOO NOru4ecKErdd Koa

Mepwon MIHOBEHHOW 3aWWMTEl OT CBepX- al PIOC
TOKOB

Mepuog Bbigepxky cpabatolBaHWa za- 91 PTOC
WHTE OT CEEPXTOKOR

MrHoBEHHAR 3aWKMTa ToKAa 3aMbIKAHKA S0N/S0G FIOC
Ha 3eMN0

Bwgep#ka cpabaTobiBaHws 3aWnTel 2a- 51N/B1G PTOC

MblE2HAA Ha 3D

HMapanue oduvunanoHoe
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[1], 2],

IYHKLMOHANLHLIA Kog NOruYecErnd Kon

ObpaTHO3aBMCHMAER  XapakTepUCTHKA 46 PTOC
3ALKUTEL OT CBEPXTOKOB MMM 33WMTa OT He-

Banadca Toka

Mepuon 3aWKnTE OT HW3KOMD ToKa a7 PTUC
JawmTa o7 cBepxXTOKAa, 3aBMCHMan oT 51 PVOC
HaNpAMEHUS

HacToawwi cTaHOapT He paccMmaTpWBaeT TennoBble 3nekTpudeckve pene no [3]. Oc-
HOBHbIE TpebOBaHMA K WM3MEPWTENbHBIM pene W 3alWTHOMY O0DOpYOQOBAHWHKY YKA33HbI B
|EC 80255-1.

2 HopMaTHBHbLIE CCLINKK

Ons NpUMEHEeHWA HACTOSALWEro cTaHgapTa HeobDxOo4WMbl CNeayowMe CCbiNoYHBIE O0KY-
MeHTel. [INA HefaTUPOBAHHLIX CChINOK NDUMEHRAKT NOCNedHEe W30aHWe CCHINOYHOro OOKy-
MEHTA (BKNOYAA BCE £r0 M3MEHEHMWA).

IEC 60050-447 International Electrotechnical Vocabulary — Part 447: Measuring relays
(MexdyHapoOHelA 3NeKTPoOTEXHWYECKUA CNoBaps. [Naea 447, MamepuTensHble pene)

IEC 60255-1 Measuring relays and protection equipment — Part 1. Common require-

ments (Pene namepuTensHele M 3awmTHoe obopynoeanne. Yacte 1. OBwue TpeboBaHMA )

3 TepMHUHBI U ONpegeneHUn

B HacToswem cTaHfapre NpUMEHEHB! Cnedyiowwe TEPMUHEE C COOTBETCTBYHILKMMKW On-
pefeneHUaMu:

3.1 TeopeTH4yecKan KPWMBaA 3aBUCHMMOCTH BpeMeHHW OT XapakTepUCTHYECKOW BenH-
4MHbl (theoretical curve of time versus characteristic quantity): Kpueas, npegcraensawan 3a-
BMCUMOCTE MeX0y TeopeTHJYecKMM 3a0aHHbIM BpemeHeM cpabaThiBaHWA W XapakTepucThde-
CHOW BENWYMHON.

3.2 kpuBaA MakCHMManbHbIX 1 MUHUMaNbHLIX Npeaenos epemeHn cpabaTbiBaHWA

{curves of maximum and minimum limits of the operate time): Kpuesie 3aBUCUMOCTEN C O0NYC-
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TUMBIM OTENOHEHMEM KaXO0W MEXOy TeopeTUYECKMMK MaKCHUMAanNbHLIMK M MUHUMANEHLIMK
BpemMeHamMi cpabaThiBaHWA U XapaKkTepUCTHYECKMMK BENHUYMHAMAK.

3.3 3HauveHWe YCTaBKM (HavanbHoe) XapakTepUCTHYECKOW Benu4MHbl (Gs) [setting
value (start) of the characteristic guantity (Gs)]: 3HaueHKWe YCTABKKW, NPUMEHAEMOE ONS Onpe-
OENEHWA TEOPETUMECKOW KPUBOW BPEMEHM, B 33BMCUMOCTH OT XapaKTepUCTHHECKDH BENUYMN-
Hbl.

3.4 noporoeoe 3Ha4eHue (Gr) [threshold value of the characteristic quantity (Gr)]: Ham-
DonsWee W HAMMeHbLW e 3HAYEeHWA BXOOHOW XapakTepUCTUYECKON BENUYMHEl ANA 33aBMCHMEIX
OT BpEMEHH XapakTepUCcTUE, NPK KOTOPLIX Pene CBEpXTOKa M MUHMMAaNEHOTD TOKa rapaHTupo-
BaHHO cpabaTteieaoT.

3.5 spemsa Havana (start time): ANUTenNsHOCTE HHTEDBANS BREMEHW MEXOY COCTORAHWEM,
KOM4a XapakTepucTUHeCcKan BenWYMHA WEMEPWTENLHOM pene, HaxoJAWeroca B8 HavansHoM
WM MCXOOHOM COCTOAHMMK, UAMEHAETCA B 3a0aHHLIX YCNOBUAX, A0 MOMEHTA, KOrga NoRenasT-
CA HaYanbHLIW cUrHan.

3.6 spema cpabaTtbiBaHKuA (ocperate time). JNUTENEHOCTE MHTEPEANA BREMEHW Mexdy
COCTOAHWEM, KOMOA BXOAHAA BO3JSWCTEYHILAA WNKA XapakTepUCTUHMECKAR BEMNUYMHHA WaMEepu-
TENLHOID Pene, HaXoAALWEerocA B HAMansHOM WKW MCXOAHOM COCTOAHWK, NPUHUMAET B 3a03H-
HbiX YCNOBWAX ONpedeneHHoe 3HaYeHwe, 00 MOMEHTa, Korda pene 2asepwaet cpabarwea-
HWe.

[IEV 447-05-05]

3.7 ppema Tporaduma (disengaging time): JNUTensHOCTE MHTEPEANS BRPEMEHK OT MOMEH-
Ta Ha4yana WaMeHeHWA IHAYEHWA KONWYECTEE IHEPIMK BXOOHOW XapakTEPUCTUYECKOW BENNYMK-
Hbl, OT KOTOROW pene pacuennAeTCcA, 00 MOMEHTA HACTYNNEHWA COCTOAHWA PacUenneHus.

[IEV 447-05-10]

3.8 Bpemna Bozepara (reset time): JNWTensHOCTE MHTEPBANA EPEMEHM OT MOMEHTA, HO-
rOa xapakTepucTUYeckan BeNUYUHA MIMEepUTENLHOrD pene, HaxodAwWeroca B YCNoBWAX cpa-
DaTbiBAHWA, MAMEHAETCA B ONpefeneHHblx YCNOBWAX, 40 MOMEHTa, Koraa pense Bo3BpawlasT-
CA B UCXOAHOE COCTOAHWE,

[IEV 447-05-06]

3.9 spems obpatumocTu BozgedcTeuA (overshoot time): PaszHuua mexagy epemeHem
cpabaTeiBaHWA pene NpW 3a4aHHOM 3HAYEeHWM BXOOHOW BOJOEACTBYHILLEH BENWYUHLE WU Mak-
CHUMAaNbLHOW ANWTENEHOCTLID e BO3ASWCTEWA, KOTOa MDY BHE3ANHOM e CHMMEHWK (OnA pene
CBEpXTOKA )/ BO3pacTadd (ONA pene MUHWMANLHOro TOKa) 00 3a0aHHOND 3HavYeHuA Huse (ana
pene CEEPXTOKa)BbIWe (ANA pene MUHMMANLHOMD TOKA) KOTOPOro 3HaYeHWe YCTABKW Heloc-

TATOMHO ANA TOro, 4Tobbl BEI3BATE cpabaTLiBaHue.
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3.10 perynupyeman yctaBka Bpemenu (TMS) [time multiplier setting {TMS)]: 3nauenune
YCTABKW, XapakTepuaywwes QakTop perynupoBKW, KOTOpoe MoMeT ObiTe NPUMEHEHO W3roTo-
BMTENEM ANA TEOPEeTUYECKOW KPWBOW 3aBMCMMOCTH BPEMEHHW OT XapaKTepUCTHYEeCKOW Benu-

HHHEL

Mpwwwmedadde — 3ITo PaAKTHYSCKW OIHAYAET PEryNWpoREy BpeMeHdd cpabaTe@auwks. 371a
peryniposea TAME dakmopa o0pYHO BHPaMISTCA Kak KpaTHas eadedde. [peqnouTHTENEHDE  IHAYEHWAE

yoTapkk TS Ona NpeacTaEnAekbiX 2apaKkTepUMoTHE pene paeHo aqaqeqwio 1,0

3.11 nopor BpemeHu HezaBucumoro cpabarteieanma (Gp) [threshold of independent
time operation (Gp)]: 3HaqveHWe XapakTepUCTHHECKOW BENWYWHEI, NPM KOTOPON XapakTepucTy-
Ka BpeMeHd cpabaTbiBaHWA pene W3IMEeHASTCA C 3aBMCMMONM HA HE3IABWCHMYK OT 3HAYEHWA
XAPAKTEPUCTHYECKON BENMNYUHbL.

3.12 rosdchrumedT Bo3gpaTa (reset ratio): CooTHOWEHME MeXay TOYKOW, KOraa pene
npekpawaeT fedcTeue cpabaToiBaHWA (CTapTa) (CUrHan Hadvana MeHAeTCA M2 NONOMEeHWA

«ON» Ha nonoxedre «OFF»), 1 dhakTuyeckum cTapTOBLIM TOKOM.

MpuMmedyaHde — DORINHD 3TO BLIDAMAETCA B NPOLEHTAX, TAx, ONA CEBENXTORE KoM UMEHT Bo3Bpara
cocTapnAeT medea 100 %, a N8 MUHKMansHoro Toka — Sones 100 Y.

3.13 KpaThoBpeMeHHbBIM BCnneck eozgencTBWA (fransient overreach) MamepeHHbIA
spdpekT BO3ASHCTEMA anNeprodWYeCcKon COCTaBNAKLWER HAYansHoro cirHana @yHEUMoHaNL-
HOro snemedTa. B oCcHOBHOM pe3ynbTaToOM BO3OEWCTEMA JAHHOW anepWodWYeCcKoW cocTae-
NAKLWENW HA pene ABNASTCA BLIXOA TOKA 3a Npegensl 3Ha4eHWs YCTABKKW MNW, NPUMEHWUTENEHD
K TEQMUHONOMMW pene cBepxToka, cpafarteiBaHMe NPoOWCXOOMT NPW 3HAYEHWW NepeMeHHoro

TOKE HWHE YOCTAHOBNSHROMS Nopora CFIEEJETHBEIHHFI-

4 MNepe4veHb hyHKUMIA

4.1 OcCHOEBHLI® NONOXEHHWA

3awmTHele DyHKUMK pene, kak BXogdAlMe, Tak W BbIXOJAWMKWE, 3NEMEHTEI W3IMEPEHMWA,
XAPAKTEPUCTHKM BEIOEPHKK BpEMEHK M (DyHKEUKMOHAaNLHASA Norka paboTsl pene NpeacTasneHsl
Ha pucyHxe 1. MaroToBuTens Aon#eH nNpeacTaeuTe yHKUMOHaNsHbe BNoKK auarpamm Bol-

NoONMHeHWA 3alUMTLI.
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PucyHok 1 — @yHEUMOHANbHEIA GNoK QMarpamm BeINCONHEHWMA 38 LWKHTh

4.2 Konn4ecTBO BXOOALER NUTAKOWENR 3HEPTMKA] NUTAKOLWENA SHEPrAX

Konwuecteo BxoOALLEd NUTAKLLEW 3HEPIMA WIMEPAETCA BENWYWHEMW COCTABMNALMX
CMIHanoB, T.e. TOKDE W HanpaxeHwid, ecnu Heobxogumo. WMx ypoBeHs W NOAXOOAWMIE 4N\ 3To-
ro cTaHgapt ykazadne! B IEC 60255-1. Brogawan nUTawWan 3IHEpPrda MOXeT NpuxoguTe B
dopmMe Npeobpa3oBaHHbIX BOMNH TOKE M HANPAXEHWA WMNK B BUOE OAHHBIX YEpPe3 KOMMYHUKA-
UMOHHBIA NopT B hopmMe COOTBETCTBYHILWEro npoTokona (cm. [4]).

Exooaan NUTaOLWAR SHEPTMA, NPUMEHAEMaA ANA PyHKUKMK 2aWnTe, He TpebyeTca ans
NOCTORHHOMO TOKAa Ha BTOPWYHOW CTOpoHe TpadcchopmaTopos Toka. CnefoeaTensHo, B Tex-
HWUMECKOW JOKYMEHTAUWMKM Ha M3MEPMTENbHLIE pene JonsedH DObiTh yKazaH TUN NuTawwen
SHEPIVK, NPUMEHAEMOR OANA DYHELWK 3aWKMTRI, HANPUMep:

- MAMEDEHHBIW CMIHan Toka dhaakl,

- M3MepeHHBIH TpexdasHe i Tok,

- MAMEDEHHBIA TOK HEATPANK KNKW AWddpepeHUMaNEHEIA TOK,

- M3MEDEHHANA NONOMWMTENLHAA, OTPMUATENEHAR MNW HYNEeBana NocnefoBaTensHoCcTs To-
Ka.

HonxeH DbiTe YCTAHOBMEH CNOCOD MAMEDEHWA NUTAKLWER IHEPTMK, HANDUMED M3Mepe-
Hie:

- DEACTBYOLWEro 3HAYEHWA CUrHana;

- DeACTBYOWErD 3HAYEHWA OCHOBHOW COCTABNALWLEN CMrHana;

- NEACTBYIOWEro 3HAYEHMA cneluuUYHOR COCTaBNALWER rAPMOHWUKKN CUrHaNa;

- NMKOBOMD 3HAYEHWA CMIHana;

- MIHOBEHHOMD 3Ha4YeHWA CUrHana.
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4.3 JepovyHble BXOAHLIE CHIHANLI

Ecnv npumMeHAKTCA NDbie JBOWYHEIE BXOOHEIE CHIHAMLI (YNPABNAKLLWE BHEWHME WKW
BHYTPEHHWE), TO MX BO3ASWCTEWE HA DYHKLWID 33WKWTEl A0ONKHO BLITE OTPaMEHD C NOMOLLLID
PYHKUMOHANEHOW Norvyeckod guarpammel. JonNonHUTENBHBIE TEKCTOBLIE ONWCAHWA TaKHMe
OOM#HbI NOACHATE @YHEUWOHANBHOCTE BXOQALWMX CHIHANOE M MX NPUMEHEHWE NO Ha3Hadve-

HMEHD.

4.4 DYHKLUMOHANLHAA NOrKKa

4.4.1 XapakTtepucTUKu cpabaTbiBaHKWA

4.4.1.1 OcHoBHEIE NONOKEHWA

33BMCUMOCTE Mexdy BPeMeHeM OTKMIOYEHWA W XapakTepPMCTHYECKOW BeNWYMHON Oomx-
Ha BLITe NpeacTaeneHa B BUOE XapakTepucTHYECKoW 3aBUCUMOCT. 3Ta 3aBMCMMOCTE J0NHHA
ObITe NpeacTasneHa W3roToBMTENEM B BUAE ONUCAHWA NOCPECcTEOM YpaBHeHWs (npeano4Tu-
TENLHO) UMK rpadiKka.

CTaHpapT ycTaHaesnNWBaeT 4Ba TUNA XapakTepUCTHE 3aBHCUMOCTH BpEMEHM:

- HEZABUCUMYID (T.2. ONpefeneHHyD BpeMeHeM BhiOepHKW),

- 33BUCUMYED (T.2. 0BPATHO NPONOPUMOHANEHYIO BDEMEHW BEIASDHKN).

EpemenHas xapakTepvcTuka onpejenseTca spemeHem cpabaTeblBaHWs Kak aAnuTenb-
HOCTb OT MOMEHTa COCTORHWS, KOMda BXOAALLEA 3HEPIrMA NpeBsIWaeT aHaq4eHne yotaskn Gs, u
00 MOMeHTa, korfa pene cpabarteisaert.

4.4.1.2 HeaaencumMan XapaKTepucThKa BpemMeHn

Hezaeucuman xapakTepUCTUKa BpeMeHW onpefenAeTcA TepMUHaMK, onpenenssowMMi
JHAYEHME YCTABKWM XAPAKTEPWCTHYECKOW BenuurHbl (G:z) W epema cpabatoieanms ... Ecnu
NPUMEHABTCH HE3aBWCMMAaRA BbiJepXKa BPEMEHW, TO pene BPeMEHW C QaHHOW BblOEpPHKOW
o0bo3Ha4aloT Kak pene MrHoBeHHoro cpabaTeiBaHuA.

Ina pene ceepxtoka {{G) = by, KOrga G > Gz, He3aaBMCHMan XapakTepucTUKa BpeMeHu

pene cBepXTOKA NPEACTABNEHA Ha DUCYHKE 2.
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RG]

[ "

5 ]

PucyHor 2 — He3aBucuMan XapakTepucTUKa BDEMEHW DENEe CRepXTOKA

Ona pene MUHKUMANEHOMC Toka 1{G) = fop, KOTOA G < Gs. HezaewcHMan xapakTeprcTka

BPEMEHN pENE MUHMMANLHOMD TOKa NPEOCTABNEHA HA PUCYHKE 3.

ey

r:l' P

>
G &

PUCYHOK 3 — He2aBWCUMAas XapakTepUCcTHEA BPEMEHW PENE MUHUMANEHOID TOKa

4.4.1.3 3aBMCHMAR XapaKTEPUCTHES BpeMeHH
3aBMCUMERA XapaKTEpPUCTHKE BPEMEHKW NPUMEHAETCA TONLKO ONA PENE CBEPXTOKA.
Ana pene c 3aBUCMMON XapakTepHUCTUKOW BpEeMEeHW 3aBMCHMOCTE BDEMEHM BeIMMCNAETCA

no opmyne
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K
HG)=TMS| ———+¢ |, (1)
(G
15} !
G, |

rae {{G) — TeopeTuyeckoe BpeMA cpabaTHBaHKWA B C, NPY NOCTOAHHOM 3HAYEHWH G|
k, €, @ — NOCTOAHHLIE, XapakTepuaywre Belbop 3aBUCHUMOCTH,
G — W3IMepeHHOEe 3HAYeHME XapaKTepUCTHHECKON BENUYUHbI,
Gz — 3HadeHue yoTaskw (cm. 3.3);
TMS — perynupyemas ycTaexa spemed (cm. 3.10).
MocToAHHLIE K W C MMEKT PA3AMEPHOCTE B C, NOCTOAHHAA O HE MMEeT Pa3MEepHOCTH.

[ padp4ecKan 3aBMCHMARA XapaKTEPUCTHKE BREMEHW NPMBENEHA HA PUCYHEE 4.

H I bt KTHEH 3R 20 HE

PrcyHok 4 — JaBucHumMan xapakTepucTuka BpemMeHin

3hheKTUBHAA 30HAE 3ABWCMMOCTH BDEMEHW OT XapakTepWCTHYECKOR BENWYKHLL Pacno-
NOMEHA Mexdy 3HaYeHNAMKM 2 Gs U Go. MUHUMAaNsHOE 3Ha4YeHWe Gp paBHo 20-KpaTHOMY 3Ha-
MEHWIO BEMNMYWHBl YCTABKW Gs. M3roTOBMTENL JONMEH YKA3aTe BENWYMHY 3TOR ycTaexu. [ns
3HAYEHWA YCTaBkK, BONbLUeRE Yem YKA3ZaHHAA BEMNWYMHA, WATOTOBMTENL OOMKEH YKA3aTh BENW-

umHy Go.
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[na rapaHTWpoBaHHoro cpabaTelBaHWA DEeNe NOpOorcBoe 2HauYeHWe G7 HWHKE 3HAYEeHWs
BX0AAWEN 3Hepri. BenwdnHa Gr pacnonoxeHa mexay aHadeHuamu Gz u 1,3 Gs. 3710 3Ha-
HEHME QOMKHO BbiTe ONpegenaHo WaroTOBMTENEM.
3aBMCUMaA XapaKTepUCTUKA OOMHKHA WMETe YCTAHOBNEHHOE MUHWMANBHOE BpeMAa cpa-
DaToieanua. 370 TpeboeaHue mMoMeT OwiTe YCTAHOBNEHO NYTEM HAIHAYEHWA BhLIOEDMKW BpE-
MEHW ONA TOKOB Bhlle YPOBHA NUTAKWER sHeprii. BaameH a1oro WaroToBUTENL MOMET Maro-
TABNMEATL pene C 33BMCHMMOM XapaKTepucTUHOW W npekpaweHrem paboTel Npu YpoOBHE MK-
TAKILLEA ZHEPIAW, NPEBLIWAKLWER cneynduHHoe 3HAYeHHe BenWYnHel Go/Gs, YTO OnMcaHo
cnegyrowed opMynon

ana G = Gp

tHG)=TMS | ———+¢|, (2)

roe Gp — YPOBEHL XapakTepHCTUYECKOW BENWYKUHLL NPY NPEKpalleduy 3aBUCHMONR XapakTe-
PUCTHMEM W HaYane He3aBUCMMOW XapakTepUCTUEW BpeMeHW (nNepexode XapakTepWuCTHE)
(cw. 3.11);
{{G) — TeopeTudeckoe BpeMA cpabaThiBaHWA B C NDW NOCTOAHHOM 3HAYEHWK G,
k, €, @ — NOCTORHHLIE, XapaKTepuayLWKne BelBOop 3aBUCHUMOCTH,
G — WMamepeHHOoE 3HAYeHWe XapaKTepUCTUYECKOW BENUYKUHbI;
Gz — 3HadeHue yoTaseu (cm. 3.3);
M5 — perynupyeman ycTaeka spemMedn (cm. 3.10)
Ana dpopmyn (1) U (2) KMEHTCH WEeCTE XaPakTepUCTHE (KPWBLIX), 0DO3HAYMEHHLIX KaK A,
B, C, D EwnF, Ona KOTOpbIX B NPUNOKEHKMA A NPpUBEOEHE! COOTEETCTEYIOWME KOMPPUUWEHTEI.
WM3roTOBUTENL QOMAEH YEA3ATh, YTO 3TA X3PaKTEPUCTHEN BbINONHWMEL, W NPMBECTA 3HAYEeHWA
Gp 1 Gy
YCnoewAa NOBPeXaeHWA CUNOBOW CHCTEMBl NWTAHWA ONPEaenAT BPEeMA-TOKOBYD 3aBu-
CHUMOCTb. [ANA YCNOBMA KOOPAWHALMK MEexOy pene ¢ 33aBMCUMON XapakTepUCTHUEOR U JaHHBIMK
YCNOBWAMK NOBEEHWE pene A0MKHO obDecneyrBaTe 3ABUCHMOCTE, NPUBEOEHHYIO B Cnedy-
wen hopmyne
ana G = Gg
JL dt =1, (3)
: 1lG)

rne T,— Bpems cpabaTblBaHWA, M3MEHAEMOE BENUYMHON G;
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{{G) — TeopeTuueckoe BpemMA cpabaThiBAHWA B C NPKW NOCTOAHHOM 3HaYeHWH G,
G — W3AMEDEHHOE 3HAYEHWE XapPaKTEPUCTUYECKON BENUHMHL.
Bpema cpabaToiBaHuA OnNpefendeTcA Kak W3MEeHAKLWEeEeCcs BPEMA, KOT4a WHTerpan B

dopmyne (3) pagped unu Bonee 1.

4.4.2 XapakTepMCTHKMW BO3BpaTa
4.4.2.1 OBwme nonoxeHna
AnA pewsHWA NPUMEHEHHA pene B CNyYasx YacTo NOBTOPAKLWMACA NOBPEXOSHUA WK B
uenax GLICTpOd NMKBMOAUWK NOBPEXASHWA UATOTOBMTENL OOMEEH NPUBECTH XapaKTepUCTHRM
BO3BpaTa pene. PaznuyHbie XapakTepUCTHEM BO3BPATA MOMYT ObiTh NPUMEHEHE! B 33BUCUMO-
CTH OT YCTABOK pene i OT TOro CBA3aH 3nNemMeHT co cpabaTeisaHuem Ny Het. PekomeHaoeaH-
HbIE XapakTEpUCTUEKY BO3BPATA NPHBEOEHL! HUHKE.
Ecnw koMNeHcHpoBaHHoE MamepeHHoe cofcTEeHHDE BpeMA (BpeMSs TPOraHua) BXoguT B
ANUTENEHOCTE BPEMEHW BO3BPATE, TO WAFCTOBMTENE JONXEH 00 3TOM COODWMTE.
4.4.2.2 HenpeaHamepeHHas BulOSpHKa BO3IBPATA
Ona aHaveHns G, MeHblwero Yem koadduureHT BO3IBPAaTa, YMHOMEHHBIA Ha Gs, pene
O0M#HC BO3BPALWATECA B MCXOOHOE COCTOAHWE C HENpedHaMEDEeHHOW BhIOSPKKOH, YEa3aHHOW
warotoeuTEenem. Takaa (PyHKUMA BO3BPATE MOMET NPUMEHATLCA B PEne C 33aBMCUMOE W Heaa-
BHUCHMON XapakTepUCTHHaMWU BDEMEHN.
4.4 2.3 3afaHHoe BpEMA BOABDATA
B 0oCHOBHOM 0aHHaA XapakTepucTyKa BOIBPATA NPMMEHASTCA B 33LLMTE OT CEBEDXTOKOB.
Ona 3HaveHna G, MeHblWero 4Yem KoaddhuuMeHT BOIBPATA, YMHOMEHHBIA Ha Gs, pene
O0MAHC BO3IBPAWLATLECA B MCXOAHOE COCTOAHWE NMocne onpedeneHHoro BpeMeHd eolsparta fb.
B Teyenve BpeMeHd BOZBPATA 3NEMENTH JONMHEl COXPAHATE COCTORHME, ONpeaenaemoe no
R
[t
2 1G)
npu f,, MMEKLWEM KODOTEMA Nepuod, B TeYeHWe BpemeHu, korda G > Gz Ecnuv B TeueHue
BpEMEHW BOIBPATA XAPaKTEPUCTMYECKARA BENUYMHA NpeBebiwaseT Gz, TO BpeMa Bo2eparta f, on-
pedenAeTCA KaK CPpedHee 3HAYEHWe MEeXay ero HyNeebiM 3HaYeHWeM W 3NeMeHTamy npoaon-
HUTENBEHOCTY HOPMAanksHOro Havana cpabaThiBaHWA C OCTABLUKMMCS 3HAYEHWEM BPEMEHW.
B cnenyiowmi nepuoa G = G ANA HakonneHwa OedcTBWA cpabaToieaHns pene goniHo
COXPAHATL COCTOAHWE cpabaTwiBaHuA ANA Nepuoda BpeMeHd BOIBPaTa NpW CHUMEHKW onepa-
THBHOM KONWYECTBa 3HEpPriuM Huxe Gs, 4TO cnedyeT W pucyHka 5. BaaMed 3Toro pene ¢ He-

npegHaMepeHHord BeIOeDHKOW ganee MOXeT NOBTOPATE COCTOAHKWE BO3IBDATA NPH CHUMEHWK
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ONepaTMBHOMC KONWYECTBA 3Hepruu Hke Gs nocne cpabaTelBaHuA pene, YTo cnegyert ua pu-
CyHEa B.

Takasa hyHKUWA BO3IBPATA MOXET NPUMEHATECA B pene C 3aBMCHMONA WM HE3ABMCHUMON Xa-

pakTepuCcTHKaMK BpemeHn. Mpaduyeckoe NpeacTaBNeHWe 3THX XapakTepUCTUK, NOACHAKLLMX

Bpems Bo3BpaTa pene, viaobpaxeHo Ha pucyHkax 5 u B onA 4acTHbix anemeHToB W cpabaTel-

BdHNA B LUEenamM.

i Bpaws Hayana
Konusectio P A

mpesnser . |1 I |
Crran B M r_li,

i | ]
| | | [ |
CHrHan wa | 1 i —- : o
CRALATRIR RS | | | P I_
} - 1

B ki TRO7 akien

| ) i ]
IHaASEHHS | VeTabka Bbiis i Bpe werHn i i | cpafamananae
il e R
BpeMelEE
AEHYTRRH B
CchHeTinKa

hi l

FETABKA BieMeHE BraBpaTa L, | g . R S PR SN

TR

_ Bpuhn pmaEpaTa la Bpema noiEpata

b =

PucyHok 5 — XapakTepucTuka, NOACHAKLAA BpeMA BOIBPATa pene

Eofmied Tio Epamm W

npeBbmIaeT €, _m M ] ]
R N T s W

EpauA TROrAHAA

Ciif Han Ha
cpaiarman e

YETaBEA Bhdmejikkk BpetisHi | | | lepadaramanme
1 i 3

EGELLLULS ‘s
Bkl i [HOHH K
EAHT A

EHYyTpaHHEre i !
CHETY KA i ' v !

FCTAREA APSMEHM RISEDATA S, | o o e g — T

Bpars wompara . ) ——UULLU )

PUCyHOK B — XapakTepHcTHKa, NOACHAKLLARA BPEMA BOABPATA pene

(ANeTEpHATMBHOE PEWEHWE MIHOBEHHOMD BOABPATA Nocne cpabaThiBaHuA pene)

4.4.24 3aesucumoe BpemA Bo3IBpaTa
B ocHOBHOM gaHHaA xapakTepWuCcTHEa BO2BpATa NPUMEHASTCH ANA 3aWMTLl OT CBEPXTO-
KOB.
11
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B cnegyiowwe G > Gz ONA KpaTHOBpPEMEHHOro nepwogda f. (Npeanonaraetcs, YTo f
MEHLLIE BPEMEHKW CpabaTeBanuA) aHaveHne |, onpegenaAeT MHTerpan no Bpemedn b,

¥

e
ho = 'Eﬁ dt [cm. dropmyny (3] (4)

Hanee spema f,, ecnu G MmeHblwe Yem koaddUMEHT BO3BpaTa, YMHOMEHHBIW Ha Ge,

BIYMACNAESTCH MO CJ"IE,CI,}"I-DLLI.EH qJ-DpM}l'J'IE
Tq

|- j_ dt=0 (5)
H

roe Tr— BpEMA BO3BPATA.

MuTerpupoBadve BpeMeH Havana, ecnv G Medblue vem Ko3UUKWEeHT BO3BPaTAE, YM-

HOMEHHBIA HA Gs, Ir(G), NPOM3BOOMTCA NO opMyne

-

LG =TMS) ——— 1, (6}

¢ "y i

b
——

N
G. | |

roe f. — 3aBACKMMAas YCTaBKa BpEMEHW BO3BpaTa B C (BpemMA, HeobxoauMoe AN NONHOM BO3-
BpaTa ¢ 2aBepleHHoro cpabaTelBaHua, Koraa XxapakTepucTudeckan sennurHa G=0 n TMS=1);

@ — NOCTOAHHAEA, XapaKTepU3yHLWan BelDop 2aBUCHUMOCTHI;

G — vaMmepeHHoe 3HavyeHWe XapaKTepUCTUYECHKOW BenUYHUHbI,

Gz — 3HaYeHue yoTasku (cM. 3.3);

TMS — perynupyeman ycTaska speMedi (cm. 3.10).

Ona kpuesix A. B, C, D, E v F npeaeapuTensHO YCTAHOBNEHHOS 3HAYEHWE [ OOMNHKHO CO-
OTBETCTBOBATE YKA3aHHOMY B NPUNOKEHUKW A.

PucyHok 7 wnmoctpupyeT adderT 3aBMCMMOCTH BPeMeHW BO3Bpara OT BCTROEHHOMD
(BHYTpEHHErD) CYeTYMKA BpeMeHHol 3afnepwin. B cnenywowwe G = Gs ONA NepUoda Hakon-
neHua nelcTend cpabaTeiBaHWA pene, Korga NpoucxodWT yMeHbleHne onepaTUBHOMO KOMW-
YeCcTEa IHeprik Huxe Gz, pene QOMNHKHO BEpHYTLCH B COCTOAHME BO3BpATa Nocne nepwona
spemeHy fR(G). ANbTEpHATMBHO pENe C HEeNpedHaMEDEHHOW BLIJEpPHKOW Janee MOMeT no-
BETOPATL COCTOAHWE BO3IBpATE B COOTBETCTBMU C AWMarpamMoN, NpuBedeHHOW Ha pucyHKe B.

Oonxen BhbiTe OnKMcaH XaparTep so3epata pene nocne EDEEETHEHHHH.
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BpemA Havana
KonwqecToe

ok M I e

. i L | BpeMa TPOraHus

-

h

CMrHan Ha i
cpaBaThimanme ;

DnepaTHEHLI Y O
YPOEEHE CHETHHKA { i

InayenMe

Bbi e pHHH
BPEMEHH

BHYTPEHHED
CHSTYHKA /.k\"h

. -

FCTABKA BDEMEHH BOIEDATA |, g
(NpK G =0, TMS =1) ,

| Bpama !u:l#a'l'aJ
i Lal

PucyHok 7 — 33aBUCHMMAsn XapakTepUcTMKa BpeMEHW BO3BPATa

| EBpema Hauana

KonWsecTRO +

L] e B
CHrHan m w :
Hatana 1 |

Epauia TRar aHua

¥
F

CHrHAN WA
ep abaTInANM: L

OnepaTHEHBIR i :
YPOESHE CHETHHHE i '

IHaAYEHHES
b b
EBpeMEHH

WHY TP HErD
CHaTH HEa M

> Bpema BozBpaTa BjpsMa Bmoaipata

% s
- L

PucyHok B — 33BUCHMMAn XapakTEepUCTHMKA BPEMEHW BO3BPATE

(aneTEepHaTMBHOE peLIEHWE MIHOBEHHOMD BOABPATA nocne cpabaThiBaHuA pene)

4.5 JeovvHbIe BRIXOOHbLIE CUMFHANLI

4.5.1 Curdan Hagana

CuWrdan Ha4ana — aTo BbiXOOHOW CUIHAN WAMEDWTENLHLIX W NOPOroBbLIX 3NemMeHToR Bes
HaKoW-nubo NpegHaMepeHHo R BLIOEPHKK BpeMeHn. Ecnk curian Hadana He npegycmartpuea-
eTCA, TO MAreTOBWTEN: J0MKEH NPeaOoCTABWTE MHOpPMAaLWMKD O TOM, KakMm obpazom npoeo-

OWTb MCNBITAHKWA, CBR3AHHBIE C CHITHANOM HAYana, Kak NpeaycMoTpeHo B pasnens 6.
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4.5.2 Curxan cpabaTsiBaHus

CurHan cpabaTelBaHWA — 3TO BeIXO4HOA CHIHAN W3MEPKWTENBHBLIX U NOPOTOBLIX 3NeMEH-
TOB Nocne 3aseplweHwa NboR npeaHamMepeHHoR BeldepHkl BpeMer. B cnyyae cropoTed-
HblX OQHOBDEMEHHLIX NPOUECCOB OAHHLIA CMIHAN MOMET MMeTk oblee BpemMa C CMIHANnoM
Ha4ana.

4.5.3 [lpyrve QBOWMYHLIE BLIXOOHLIE CHUrHaNGL

Ecnw nobod SBOWYHLIA BLIXOOHOW CWUIHAN NPUIodeH OMA NPUMEHEHWA, TO MeTod ero
BO3AEWCTEMA Jon#eH DulTe NpedcTaened Ha @yHKUMOHANLHOW Norv4eckol guarpamme. Jo-
NoNHWTENbHEIE TEKCTOBLIE ONWCAHWA TaKKe O0MKHEl NOACHATE OYHKUWOHANBHOCTE BLIXOOHLIX

CHMMHanoe ¥ M NpUMeHEHWE NO Ha3HaYeHWHD.

4.6 JononHuTenbHble Bo3eACcTBYOWME hYHELMKW/ YCNOBWA

MaroToBuTens gonseH ykazaTe nwbble cneuwduydHbie anropuTMmel, OCYLWEecTBNAeMbIe
pene, Hanpumep:

- HEYYBCTEBMTENLHOCTE K POCTY TOKA,

- XONOOHLIA NYCK HATDY 3K,

- HEMYBCTEUTENEHOCTE K NOXHOMY AWddiepeHUMansHoOMY TOKY BCNEACTEME HACLILEHWA
ToKa passl TpaHcdropMaTopa (korga avdpdpepeHunansHsiil TOE MaMepaeTed B TpexdasHbix
TpaHocopMaTopax Toka),

- 0CODEHHOCTH 380PHKN BTOPUMHBIX FAPMOHKK.

MaroToBUTENE AOMHKEH NpedocTaBuTe MHIOPMAUWID O OaHHLIX cneurnduYHbIX XapakTe-

DPHUCTHMESX.

4.7 CneyntpryHbIe XapakTepUCTHEM

3HadveHWe ycTaeky (CWrHana Hadana) 3alMTel OT CBEpPXTOKOB, 3aBMCMMOR OT Hanpswe-
HWA, onpegenAeTcA B 33BMCHMOCTHA OT M3MEPEHHOTD HANPAMEHWA (MeXasHoro unu nvHew-
HOro). ¥CTaHOBNEHHARA YCTABKA paBHa NepBOHaYancHOW yoTaeke Gz, YMHOMEHHOW Ha koad-
duumeHT B, onpegeneHHon ABYMA CNeqyiownmMy XapakTepucTUKAMW, KaK NOKa2aHo Ha PUCYH-
kax 9 1 10. Hanpsaxenwe U, npUunokeHHoe K pens, 1 HOMWHANLHOE HanpRxedwe U, npueeje-

Hbl B npunoxeHun B, MarotoenTens gonxeH yrkaszaTth s3HavedHua K1, k2, k3 v k4.
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Py
*=

LM LE,

PHUCYHOK 9 — XapakTepucTHKE OFPAHUMEHWS HANPAKEHWHA

P
_d

32 LU

PUcyHOE 10 — XapakTepucTUEA yNRasNAKWero HanpaxeHna

Ons cpabaTeblBaHWA YNPABMNAKLWKMM HaNpaMeHUam nNpeanoyTUTENsHBIE 3HaYeHuA kd

paeHbl 1 M DeCKOHEYHOCTH (=)

5 MepeyeHbs XapakTepUCTUK

5.1 ToYHOCTL B3AaMMOCBA3IAHHLIX KONWYECTEEHHLIX XapaKkTepHUCTHK
na pene C JABMCHMMON M HEZ3BWCHMOW XapaKTepUCTMEaMU BpeMeHH TOYMHOCTE Baalmo-

CBA3AHHOW XapaKkTepUCTHYECKOW BENWYWHBL OoN#Ha DbITe YKa3aHa WaroToBdTEneM B BUOE
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HaYansHblx 2HaveHud. JononHUTENLHO GNA 3NeKTPOMEXIHUYECKUX pene, 3aBucHMbIX OT Bpe-
MEHW, MUHUMANEHOE 3HaveHWe cpabaTeiBaHuA Gr He JonxHO DeiTe Bonee 1,3-kpaTHOro aHa-
YEeHWA yCTaBkM Gs.

Ana pene C 3aBACAMOA W HE3aBMCHMOW XapAKTEDUCTUKAMW BDEMEHW MW3roTOBMTENL
OOM#EH YKa3aTe KONWYMECTBEHHLIE XapakTepuCcTHEM YROBHA BO3BpaTa.

Ana pene ¢ 3aBMCAMONA W HE23BMCUMOW XapakTepUCTUEaMK BDEMEHM M3roTOBWTENL
OOM#EH YKa3aTe TOYMHOCTE XapaKTepUcTUHECKOW BENWYKHEl ANA BCEX 3HAMEHWA YCTABOK, NpK
KOTOPLIX OHAa nNpuMeHaeTcA. JononHWTensHo WAroTOBWTENE Takke OOMHEeH YKa3aTk Xapakre-
PUCTHEW 3NEeMEHTOB MPW YCNOBWAX BLICOKOND 3HAYEHMA TOKa NOBpeXOeHWs (NpedenkHyio
TEPMUYECKEYH CTOWKOCTE B BUOE BENWYWHBl TOK3, KPATHOMD HOMWHANLHOMY TORY, HANpUMep
TOK, 100-KpaTHBIA K HOMHHANEHOMY TOKY ).

Ana d@yHEUKMA 3NEMEHTOR, 3ABUCHMBIX OT HANDAKEHWA, MArOTOBUTENL JOMKEH JONONHK-
TENbLHO YKAa3aTb TOMHOCTL, CBA3AHHYID C HanpaxeHrwem. B nopagke wocknioveHns koMmBuHauum
H3MEHEHWA XapaKTepUCTHYECKDN BENUYUHEI M HANPAXEHWA QOCTATOMHO YKa3aTe TOMHOCTE 3a8-
BUCHMOCTH HANPAKEHWA NPY YPOBHE YEA3aHHOMD HaNpAXeHWA 4NA 0AHOMD W3 OaHHLIX 3Hadve-

HUA Gz NpY HOMKMHANEHOM TOKE .

5.2 ToYHOCTL B3aMMOCEA3aHHbLIX BpemeH cpabaTeiBaHMA

Ons pene c HE3aBUCHMMOW XapakTEpWCTMKOW BDEMEHM MAKCHMManNbLHO OONyCcTHMas no-
[PEWHOCTE YKA3aHHOMO BpeMeHu cpabaTeiBaHMa oMKHa ObiTe YKa3aHa OOHWM U3 CNeayrowmMx
BapWaHTOB B BMOE!

- MPOWEHTOB OT 3HAYSHWA YCTABKW BDEMEHMK, UNK

- NPOUEHTOB OT 3HAYEHWA YCTABKM BpEMEHW C ydeToM (QUKCUPOBAHHOW MAaKCHMMankHOW
OWKUOKKM BPEMEHM (KOr0a OHa NPEBLIWAET NPOUEHTHOE 3HAYeHWE), NpWHMMaeTcs Donblwee
3HaueHMe, HanpuMep + 5 % unk £ 20 mc, B 3aBMCMMOCTI OT TOMD, YT0 DONbWE, UK

- (OMKCHPOBAaHHOW MAKCHManbHOW NONPeLWHOCTH BpEMEHM.

Ana pene c 2aBUCUMOA XapakTepWCTUKOW BbiOepXKW BpeMeHW pexoMeHOOoBaHHaA npe-
denebHaa norpelHocTe onpefenaeTcA YCTAHOBNEHHOW W3rOTOBWMTENEM NOMPeLlWHOCTEI, KOTO-
paf MoMeT WMeTh MHOXECTBO 3HAYEHWW B 3ABUCMMOCTH OT 3HAYEeHWW XapaKTepWUCTUYEeCHoW
genuYMHLE. [InA pene c nagawweid pyHELME BDEMEHKM 3HAYEHWE 330aHHOW NOrpeLlHocTH
0oM#HO BbLITh YKA2aHo B NPOUEHTAX OT TEOPETUHECKOID BPEMEHW NDW MAKCUMansHOM npege-
ne a3dpdreKTUBHOW 30HLI XapaKTEpHUCTHKM 33BUCMMOCTH OT BpemMeHW. PekoMmeHOQoBaHHAA npe-
OenbHasA NOrpeWHOCTE A0MKHA DblTe YKA33aHa OOHWUM M2 CNegyLny BAPWAHTOR!

- TEOpEeTHYECKan KpUBAA BpeMEeHW, HaHeceHHaa noeepx 3dpeKTUEHON 30HBLI XapakTepu-

CTHKW 33BUCHMMOCTH OT BPEMEHH HA MHOMECTBO IHAYEHWA YCTABKKM XapakTepUCTUMEeCcKOW Be-
16

FOCT rOCTIEC 60255-151-2014 Crpanuua: 20/42

M4 GostExpert.ru


http://GostExpert.ru/gost/gost-60255-151-2014
http://GostExpert.ru
http://GostExpert.ru

roOCT IEC 60255-151-2014

NWYKWHBI, OrpaHWYeHHan JBYMA KPUBLIMKW, NPeacTaBNAKWLKUMY MUHUMAaNbHLIA M MaKcUManb-
HblW Npeaenkl oOrpaHiYeHH A NOrpewHoCTH, MK

- 3afaHHan NorpewHocTe NpW MakciMansHom npegene 3@@PekTUBHOW 30Hbl XapakTepu-

CTHKW 32BUCHMOCTH OT BpEMEHW, YTOMHEHHAA YCTAHOBNEHHBIMK hakTopaMy ANA pasnuyHbIx

3HAYEHWA XapakTepUcTHYecKDOW BenWyMHBl B npejenax 3pekTHBHON 30HbI XapaKkTeprCTHEN

JdBHUCHMMOCTH OT BpEMEHW, KaK YEa3aHD B Tﬂﬁﬂb‘l:L[E' 1.

Tabnwua 1— MNonpaeouHble KO3MPUUWEHTE Ha NPEfEenbHYK NOTPELUHOCTE BPeMEHK

cpabaTeiBAHWA

3HaueHWe XAPAKTEDUCTHHYECKOW BENWYHHBL,
KDAaTHOE IHAMEHWHD YCTaBKH Ge
lNpefensHoe 3HaYeHWs NOrpPeLLHOCTH,
KpaTHOE YCTEHOBNEHHOW NOTPeLUHOCTI

2—5 5—10 10 — Gp

2.5 1.5 1,0

n=a pena C JABMCHMMOM W He2aBWCHMOW XapaKTEpWCTHEaAMW BDEMEHH WAroTOBMTENR
OOMxeH YCTaHOBWTE MakCHManeHY: npedenbHYH NorpelHOCTe, CBAZAHHYH) C BpeMEHEM
CHEEELTI:IEEHHH. C Yy<eTomM YCTEIH-DEH'IEHHDH BblOge[HEH BpeMEHKW, eCNK 3TO NPUMEHWUMO.

MaroToEWTENE O0NHEH YE32aTe, eClid MaMepeHHOE coGCTEEHHOS BREMA -[EIFIEI'u'IFI- Tpora-
HHH} W BpEeMA -CDElﬁEITl:-IEI.EIHI-TH BbIXOOHOMD KOHTaKTa BXOOAAT B ANMTENEHOCTE YCTABKKW BpEMEHK

BO3BpaTa MNK 2CNK 3TO JONONHWTENEHOE BRDEMA K JNMATENEHOCTH YOTaBKW BpeMeHW BO2EDATA.

5.3 ToYHOCTE B3AaMMOCBA3AHHLIX BpeMeH BO3BpaTa

Ana pene c HenpegHaMepeHHOW BbIOEpHKOW BO3BPATA W3rOTOBMTENL JOMMEH yKazaTb
EpEMS BOZBRATA MO 3NEMEHTAM.

Ans pene c YCTAaHOBMNEHHOW BbIAEDHKOW BO3BpaTa MAaKCUManbHO BO3IMOMHAN NOrpeLl-
HOCTb YCTAHOBNEHHOMD BpeMeHW Bo3BpaTa AomxHa BbiTh yka3adHa oOHWMM U3 cnegyowux Ba-
pUaHTOR B BMOE:

- NPOUEHTOR OT 3HAYEHWA YCTaBKW BbiOEpHKN BPEMEHM, UMK

- NPOUEHTOR OT 3IHAYeHWA YCTABKW BBIOSPHKWA BPEMEHW C YYeToM (UKCHMPOBAHHOW Mak-
CHMMAaNBHOW OWKGKOW BpeMEHW (KOrda OHa NPEeBBIWaeT NPOLEHTHOE 3HAYEHWE), NPUHUMAETCA
Donslwee 3Ha4eHue, Hanpumep + 5 % unu + 20 Mc, B 3aBMCMMOCTH OT TOro, 4T0 Donblwe, unu

- (PMKCHPOBAHHOW MAKCUMANLHOW NOrPeLHOCTH BpeMEeHH.

Ana pene c 3aBUCUMONA XapakTepUCTHUKOW BbIOSpPHKW BpeMeHW pexoMeHOOBaHHaA npe-
feneHas NorpelwHocTe onpefenaeTcA YCTaHOBNEHHOW W3roTOBWMTENEM NOMPelWHoCTE, KOTOo-
paf MOMeT WMeTh MHOXECTBO 3HAYEeHWH B 3AaBWCMMOCTH OT 3HAYeHWH XapaKkTepWCcTHUYecHoW

BENWYMKMHLE. [nA pene ¢ nagawwed yHELMerd BpeMEHW 3HAYEeHWe 33a0aHHOW NOrpelHoCcTH
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OON#HC BLITe yKazaHo B NpoueHTax OT TeopeTUYECcKOrs BpeMeHd NpY 3a80adHHbiX YCNOBWAX.
MakcvmMansHo BoIMOKHAA NOTPELUHOCTE MOXET DEITe yKa3aHa 0aHMM W3 Creayrwmnx BapuaHd-
TOB:

- TROPETHYECKAA KDUBAA BPEMEHW, HAHECeHHaA NoBepx 3hPeKTUBHOW 30HbI XapakTepu-
CTMKM 3aBUCMMOCTH OT BpEMEHW Ha8 MHOXECTBO 3HAYEeHWA YCTaBKW XapakrepUcTWYeckon Be-
NWYKHBL, OrpaHWYeHHan JBYMA KPWBLIMKW, NPeACTaBNAKWKMKA MUHUMAaNbHBIK M MakcuMans-
HbiW Npegensl orpaHuYeHa NOTPeLHoOCTH, KN

- 330aHH3A NOrpelWHOCT, 3aABNEHHaN NPU 330aHHbLIX YCNOBWAX, YTOUMHEHHAaNA yCTaHOB-
NeHHbIMK hakTopaMK ANA PasNWYHBIX 3HAYMEHWH XapakTepucTUYecKon BenKYKHL, KakK ykaia-

HO B Tabnuue 2.

Tabnwuwua 2— NonpaeoyHble KO3MMUUKWEHTEI HA NPEAENEHYH NOTPELWHOCTE BDEMEHK

BO3BDATA

SHAYeHWe XapaKTepUCTUYECKOW BENMYMHE, 08 —04 04 —02 0.2 —01
KDATHOE 3HAYEHWH YCTaBkK Ge
MNpegencHoe 3Ha4EHWE NONPELLHOCTH, 2.5 156 1,0
KpaTHOEe YCTaHOBNEHHOW NOTPeLHOCTH

HMaroToBuTENs O0M#EH YCTAHOBWTE MaKCHMManNbHYH NpefenbHYH NOMPeWHOCTe, CBA3aH-
HYID C BpemMeHemM BO3BDATA, C YHETOM 'J.I'CTEIHDBJ'IEHHDI;';I BblO2e[HKW BpEeMEHKW, CNK 3TO NpUMEe-
HAMO.

MaroToBMTENE O0MKEH YE3d3aTk, eCld MaMepeHH0e CcoBCTEBEHHDOE BpEMA {EIFJEMH Tpara-
HWA) BXOOWT B ONWTENeHOCTE YCTaBKM BpEeMEeHKW BO3BpaTa HMNKW eCnNK 37O JONONHWTENEROE

BpEMA K ANWTENEHOCTH YCTaBKW BpeMEeHW BO3BDATA.

5.4 BpemeHHbie (NepexoHbie) XapakTepUcTHKN

5.4.1 KpaTkoepeMeHHbIE BCNNeCKM BOAOEHCTEBMA

Ana pene 3aWWTel OT CBEDXTOKa C HE3AaBUCMMOW BblOep#KOW BpeMEHW WAroTOBWTENL
OOM#EH yKa3aTe 3HadeHuwe owwnbrn cTapta (G:) B npoueHTax 0T ahdiexTa npunoxeHua ane-
PUOJMUECKDM COCTABNAKWEN MAKCUMANBHOM 3HAYEHWS, NPOABNAKLWENOCA B CUCTEMax MM-
TaHWA, UMEKLWKWX YPOBEHL OTHOWEHMA X/R Bbiwe 120 (Ha4YansHoe 3HaYeHue NOCTOAHHOW
gpemenn 380 Mo npr wactoTe nepemerHHoro Toka 50 Mu vnr 320 mc npu yactate 60 Mu).

5.4.2 Bpema oBpaTUMOCTHY BO3NESWCTEBHMA

WaroToBuTENE QONKEH YKA3ATE BpEMA 0DpaTUMOCTH BO3OEBHCTEMA.

5.4.3 Peakyla K BpEMEHHBIM HAMEHEHWAM 3HAYEHWA XADAKTEDHUCTHYECKOW BENUMHHE
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[Ana rapadTiy KOOpAWHaUWK pene, CBA3aHHbIX C BpeMeHemM cpabaTbiBaHWA, JONM#HbI
ObITE MCMNEITAHE XAPaKTePUCTHEM WAMEHEHMA B YCNOBWAX TOKOB NOBPEXOSHWA (M3MEHEeHWA
XApaKkTepUCTHYECKOW BENWYMHBl B 3aBMCHMOCTH OT BpemMeHd). MaroToBuTens AOMKEH YEa3aTk
nbble 4ONONHWTENBHBIE NOTDEWHOCTH, HO BO BCeX CNyYaax OononHWTEeNsHaA NorpellHoCTL

He MOMET NpesbiwaTe 15 %.

5.5 TpeboBaHWA K TpaHcopMaTopam ToKa
MaroToBuTens JOMKeH nNpefocTaenTe WH@OPMauWH) No KnaccaM W TUNopasMmepas

TpaHChOopMaTOPOE TOKS (CO CCRINKOW Ha CTAHJAPTEI CepMu [3]).

6 MeTtogonorva (pyYHKUMOHANBbHBLIX MCNLITAHUA

6.1 OCHOBHBIE NONOXEHWA

McneiTaHua, onucaHHble B HACTOALWEM pazfiene, ABNAKTCA TUNCBLIMK. [laHHbIE UCNkTa-
HWA QOM#HEl BbITe NpOBEeHbl B LEeNAX NPOBEDKW BHINONHEHWA BCeX MYHKUKMA COCTABHLIMM
HACTAMKM W NPOrpaMmHEeiM 0BECneYeHWeEmM 3aWKUTHRX pene MUHUManNsHOMYMakcHMansHoro
TOKA., HMacTv, UMeHWKWEe BEIX0OHEIE TOKW, OON#HEl DEITe CBA2AHEI C KEXOLIM BEOOHBIM 32MM-
MOM TpaHcdopmaTopa ToKa pene MNK C SKEMBANEHTHLIM CUrHanoMm cOOTBETCTBYLWErs WH-
Tepdeica. AHaNorMYHo cpabaToiBaHue QONKHO NPOBEPATLCA Yepes BCe BO3IMOMHbIE BbIXOO-
HbIE KOHTAKTbI UMW OT 3KBUBANEHTHOID BLIXOAHOMO CUIHAMNE COOTBETCTBRYHWErD MHTepdelica.

Ecny HEBO3MOMHO W3MEPUTL PE3YNLTAT NPOXOXOSHWA CUIHANa OT Bblxoda A0 BXoAa, To
W3roTOBMTENb AOMKEH YKA2aTbh TOYKY NPUNOKEHWA XapakTepHUCTUYECKOA BENWYMHE! W CUIHaN
WHTepdendca, NPMMeHAEMbIE ONA WAMepeHWA. [NA pene, rae yCTaBka onpedenAeTca ypoRHEM
Toka TpaHodopMaTopa, HavankHoe 3HadedHde MoxeT BeiTe BeiBpaHo npoBefeHWeM WCNbITa-
HWA.

B uenax onpegeneHusa TOMHOCTH pene B cTabkneHbIX YCNOBWAX BbIXOOAWAA XxapakTepu-
CTMYECKAA BENWYWMHA O0M¥HA DuiTe CMHycoMOansHOW (OpMbl HOMWHANEHOW YacToThl W ee
aMNNMTy4a O0MKHE M3MEHATECA B COOTEBETCTBUM C TpeDoBaHMAMM K UCNEITAHUAM.

HexoTopble WCNBITAHWA, NPOBOAWMBIE B COOTBETCTEMM C HACTOALUMM pa3fenom, MoryT
obbeaMHATECA ONA ONTUMM3AUMW NPOUecca MCNuITAHWA. PAcCcMOTpeHWe TEXHONOMMKW Npoge-
OEHWA UCNBITAHWA 03eT BOIMOKHOCTE YMEHLLWWTE YMCNO UCNBITATENEHEIX TOMEK B Npegenax
OMAanaszoHa ¥ NPUMEHAEMOro Wara WMenwmnxca yeraeok. OgHaKko fon#He! BbiTe NpUMEHEH!
OTMEYEHHLIE WCMNBITATENLHLIE TOYKM WNKM DNW3KO pPacnoOnNOMEHHBIE YCTABKW, ECNW HEeT Bo3-

MOMHOCTH YCTAaHOEWTE TOMHBIE 2HaYEHKWA.
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MpW UCNBITAHKWAX, NPOBOOMMEIX B COOTBETCTEMK C HACTOALMM pasaenoM, NpUMeHeHHsIE
WCNBITATENEHLIE YCTABKM BEIPAXAKTCA B NPOLEHTAX 4OCTYNHOro ypoBHA oT 0 % uMmewencs
MUHUMANEHOW JOCTYNHOW yeTaekn 0o 100 % AMeWeica MaKcHMansHoA JOCTYNHOW YCTaBKW.
AHanorudHo 50 %-Hoe 3HaveHwe npegcTaenseT cobol CpedHHol TOUKY MMEWLWEerocs anana-
30Ha ycTaeky. MNpuMeHaembie 0eACTBYOWME YCTABKM JOMKHE BbiTe PACCYMTAHLI NO Chegyro-
wew hopmyne

Sty = (Suax — Seulm:lx + S,
rae  Say— NpWMEHEHHOE NPM MCNBITAHWMK 3HAYEHWE OSACTEYHOLWER YCTABKM,

Shax — MEBKCHMAanNbHO OOCTYNHOE 3HAYEHWE YCTaBKK,

Suin — MUHUMANEHO OOCTYMHOE 3HAYEHWE YCTABKM,

X — Bbipa#eHHOE B NPOUEHTaX 3HaveHne ONA WCNsITAaTENLHON TOMKKW B COOTBETCTEMK C
METOZONOMMER MCNBITaHKA (CM. Tabnuuw 3 — 6).

Hanpumep ona ycTaekw Toka cpabaToiBaHua, npyeeneHHol B Tabnuuye 5, gManazoH ye-
Tapok coctaenaetr 0,1 — 4,0 A MNpUMEHEeHHBIE YCTABKWM TOKA cpabaTeiBaHWA MOryT MMETb
AHaqeHwa 0,10; 2,05; 4,00 A.

CnegyrowMid nogpazfen pasgena oTHOCUTCA K HOMWHANEHOMY Toky pene, oboaHadae-

MOMY KaK [

6.2 OnpegenerHMe cTabMNbHbIX NOFPELWHOCTEW XaPaKTEPUCTHUHECKOW BENNUYMHbI

6.2.1 TOMHOCTE 3HAYEHWA YCTABKKW (Ha4Yana O0enCcTeME)

E uenax onpeaeneHWa TOMHOCTH BEMMYMHEI YCTaBKH xapakTeprCTHYeCKad BellidinHa Gs
(ee aMnnKUTyaa) 4ONKHA BbiTh MEANEHHD MAMEHEHA W CTAPTOBLIM BLIXOOHOA 3NEMEHT AOMHEH
Ebl0aTe KOMaHOYy 4NA CpE.EETbIEIEIHHH. Ans MakcHumManbHOW TOKOBOW 3aLWWMTEI XapaKTeprucTre-
CHaHd BENUYKMHA DonNkHa BLITE YBenv4yeHa B COOTBETCTEMK CO CNedyHWWMK YCNOBMAMK.

= BDE-,E]-E'HGTB}"I-DLL‘!,EE AHa4YeHWe KEF]HRTEFJHETHHECI{DE BENWUYMHB OOMEHD ﬁbITh, Mo HF}EI.-TI!—
HEe® Mepe, Hixe Ha BENHYKMAY OBYXEDATROMD 3HAYeHWA YCTaBEKW 3a0aHHOW TOMHOCT 3nemMeH-
T4,

- CTYyNeHW Nodeema J0MHKHB BuiTe B 10 pa3 MeHbLle 3A0AHHOW TOMHOCTH 3NemMeHTa;

- CTYNEHK BpeMeHW JOMHHBI BbiTe BhILE OBYXHDATHOMD JHaYEeHWA BPEMEHM HaYana W He
OCM#EHBL BuiTh Bones NATHEPATHOMND 380aHHOND 3Ha4YeHWA BpemMeH Havana.

Mpumep — Ecnu 3nHaveHus ycmaeku paeds! 1 A, nozpewnocmu - £ 10 % v epems Hava-
na = 20 me, mo HAYansHOe CMapmosoe IHaYeHue donwHo Orime pasyo 0.8 A, wae WIMEHBHUR
mowxa = 0,01 A ¢ wazom epemenu Havana om 40 do 100 me.

OnA MHUHUMANBHOW TOKOBOW 3alLWTEI XaPakTepuCcTHMeCKan BelnnYiHa OONKH3 BTk

¥MeHeWEeHa OT Ha3YanbHOMo 3HaYeHu|A. |_||:I1-'1 ATOM HaYankHOE 3IHa4YeHWe O0MMHO BTk, No

20
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KpanHen Mepe, Bblle HAa BenWYMHY OBYXKpaTHOMD 3HaJeHWs YCTABKW 330aHHOW TOMHOCTW
anemeHTa. CTyYNeHW W3MeHeHWA BO3NeWCTBYHILWEA BeNWYWHbLl aHanorvyHel Npousccam npW
MAKCHMaNsEHOW TOKOBOH 3aWKTe.

OonwHo ObiTe NPUMEHEHO OOCTATOMHOE KONWHECTBO MCNBITATENEHLIX TOMEK ONA OLEHKK
XapakTepUcTUK BO BCEM OWanasoHe 3NeMeHTOB YCTABOK, HO Kak MUHUMyM 10 Touek JonxHb
ObITh CEOHUEHTDWPOBAHL B DAWOHE HUMHEND CTAPTOBOMD 3HAYEHWH, Qe NorpellHoCTs MMeeaT
OTHOCKMTENLHO BoNblWOoe 3HaYeHue. [peanoYTUTENEHBIE 3HAYEHWA CNEayHLWWe. MUHWMaNs-
HaA yctaeka (Mnw 0 % or guanazoxa); 0.5 %; 1,0 %; 2,0 %; 3,0 %; 5,0 %, 10,0 %; 30,0 %;
60,0 %; MakcumansHan yctaeka (Mnu 100 % oT guanazoxa).

Onsa pene ceepxXTOKa KaxOas WCNLITATENLHAA TOYMKAa ONA OUEHKW MNOBTOPAEMOCTH pe-
3yneTaTtoB gon¥Ha ObLITe M3MepeHa No MeHblWen Mepe NATe pas, MakCMManbHoe W cpejHee
JHaYeHWs NOrpeLHoCTH BCeX WMCNBITAHWA Janee Wcnonb3yinT ANA YCTAHOBNEeHWA TOYHOCTM.
Non#Ha BeiTh BEINONHEHA JONONHWTENEHAR NPOBEPKA NPW MBKCMMAaNbHOM 3HB4EHWMK YCTABKK,
BuifpaHHod ana obecneveHuAa cpabaThiBaHWA, NPW 3HAYEHWM NPWMNOMEHHOTD K pene TOKa B
npegenax ero TepMryeckor CTORKOCTH (Hanpumep, 100-kpaTHOe 3HaYeHUe HOMWHANLHOD TOo-
Ka).

Ana pene MUHWManNsLHOMO TOKA KamAas TOMKa OoNHHA ObITh MIMEepeHa No MeHbLUel Me-
pe NATb pas3, MakcWMmanbHoe W cpefHee 3HAYeHWA NOrpeLuHOCTH BCeX MCNbITaHWA fanee uc-
NONbaYHT ONA YCTAHOBNEHWA TOUHOCTH.

ToOMHOCTE 3NeMEeHTOB, 3aBUCMMBIX OT HANPAXEHWA, MCNbITEIBAKOT NPH UMEeOWeMca 3Ha-
HEHMW YCTABKW Gz HA XapakTepMCTHKE 33BMCUMOCTH BpemMeHn. MaroTOBUTENb JOMNKEH YKA3ATE
BulfpaHHoe 3HadveHwe Gs. MaroToBuTENb QONMEH yKalaTe aHaveHna k1, k2, k3 » kd.

MpumMepHbie 3HAYEHUA!

- OANA ¥apakTepucTHEW Ha pucyHke 9 — k1 =025, k2 = 0,25, k3 = 1,00;

- ANA XapaxkTepucTMrK Ha pucyHke 10 — k1 = 1,00; k2 = 0.8B0; k3 = 0,80; k4 — Decko-
HEYHOCTL (PYHKUMOHANEHAA HepaboTocNoCOBHOCTE) MNK HaWBoNbLWAA BOIMOMHAA YCTaBkKa.

ToOMHOCTE 3NEMEHTOB, 3aBMCUMLIX OT HANDAKEHWA, UCNBITLHIBAKIT ANA CNedyWKnX TOYeK:

- ANA X38pAKTEDUCTHEW, NPpedcTaBNeHHoOW Ha pUCYHEe 9, npW 3Haveduax ULy, paBHbix
0.BK2; k2; 0,5(k2 + k3); k3, 1,1k3,

- ANA XapakTepuCcTUEW, NpeacTasnedHon Ha pycydke 10, npu aHavenwax ULy, paBHBIxX
0.8k2: 1.1k2.

B uenax onpefeneHa TOMHOCTH 3NeMEHTOB, 38BHMCHMMBIX OT HANDAMEHWA, Xapakrepu-
CTUYECKYID BENWYMHY Gs NNaBHO WAMEHAKT NPU MUKCHPOBAHHBIX IHAMEHWAX HAMNPAXEHWA B

HCNBITATENBHBIX TOMEaSX Ha XAPAKTEPWCTHEW 3dBMCWMOCTH OT HanNpAXEeHWA. CTEpTGBHﬁ Bhbl-
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XOOHOW 3NEMEHT BbIOAeT KOMaHay Ons cpabaTsiBaHWA. XapaKTepHMCTUHECKYHD BEMWYMHY YBe-
NUYUBAKOT COMMAacHO CNegyWKWM YCNoOBUAM:

- BO3OSWCTEYHILWES 3HAYEHUE XapaKTepUCTUYECKOoN BelNWYMHBI O0M#HO BeITe, NO Kpaw-
HEW Mepe, HUHE HA BENWYKMHY [BYXKPATHOro 3HAYMEHWA YCTABKW 330aHHOW TOMHOCTH 3neMeH-
T4,

- CTYNEeHW Nogbema NoMN#Hbl BeITe B 10 pa3 meHblle 330aHHOW TOUHOCTH INEMEHTA;

- CTYNEHW BpeMEHW O0M#HbI DbITh BoIWE OBYXKDATHOMD 3HAYEHWA BPEMEHM Ha4wana K
ObITe He DBonee NATMKPATHOMC 330aHHOMD 3HAYEHWA BPEMEHW HaYana.

MorpeWHoCTE 3NEMEHTOB, 23BMCHMBIX OT HANPAXEHWA, BEIMMCNABTCA KaK

> — (i,
roe G — 3HaueHWe XapakTepucTHYeckor BenuYWHbl, KOrha BeiXOL CTApTOBOIO CHIHAMNA akTu-
BUPOBAH,

i — 3Hauexue, BIATOE C PUCYHKOB 9 1 10, B CODTBETCTEMM C NPUNOMEHHLIM 3HAYEHUEM
HanpAxeHwa UL,

YToBk K20EexaTh FaHMAKEHWA Pe3yNbTATE M3-38 HW3KKMX 3Ha4YeHwd G OANA pacyeTa OTHO-
CHTENBHLIX NOTPEWHOCTER BMecTo BG. NpUMeHAT G..

Kaxpnana Touxka gonsHa OblTe M3MepeHa No MeHbLWeW Mepe NATE pas3l, MakcUMansHoe W
cpefHee 3HaYeHWs NOrpelHOCTA BCEX WCNLITAHWIA Oanee WCNONL3IYIDT ANA YCTAHOBNEHWA
TOMHOCTM.

6.2.2 OnpegeneHne koaduumeHTa Bo2BpaTa

B uenax onpegeneHva kosddwuueHTa BO3BpaTa 3INEMEHT O0MMeH NpUHYOWTENbHO
cpaboTaTe W XapaKTepUcTUYECKan BEenUYMHa JOMKHA NNABHO MAMEHATLCH, NOKa CTApTOBLIA
BbIXOOHOW 3NEMEHT C HenpeOHaAMepEeHHOW BLIJEDHKON BpEMEHW HE BEPHETCH B UCXOQHOE COo-
cTofaHue. [INA MaKcMMansHOW TOKOBOW 3alWTEl XapakTepUCTUHECKan BENWYUHE O0M#HA DbiTh
YMEHLLUEHa B COOTBETCTEMKM CO CNEYIOLLMMK YCNOBUAMMK:

- BO3OSWCTEYHILWES 3HAYEHWE XapaKTepuCTUYeCKoR BelWYMHBI OoN¥HO BeITe, NO Kpaw-
HEW Mepe, BhlWe Ha BENWYWMHY OBYXKDATHOIMD 3HAYEHWA YCTABKK 3a03HHOW TOYHOCTH 3NeMeH-
Ta;

- CTYNEeHW NogeemMa NoMN#Hel BeiTe B 10 pa3 MeHblle 330aHHOW TOMHOCTH 3NEMEHTA;

- CTYNEHW BPEMEHW OONMHE BbiTh BblLIE OBYXKDATHOMD 3HAYEHWA BPEMEHW HA4Yana u He
ObITe BoNee NATUKPATHONO 23JaHHOIN0 3HAYeHWA BpEMEHI Ha4ana.

Ecnv B MHTEpBane BpEMEHK He NPOMCXOOWMT BO3BpaTa, TO 3MNEMEHT HE BO3ABpallaeTcH

0BOCHOBAHHO W B JanNbHeALWEeM QONKHO ObiTh NnpKMeHeHO Donee HMWAKOE 3HAYEHWE TOKA.
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Mpumep — Ecnu 3HaveHun ycmasku pashHsl 1 A, nozpewnocmu — * 10 % u epemsa Hava-
na = 20 Mc, Mo HAYANBHOE CMapmoesoe IHavyeHue donmHo Beime paeHo 1,2 A, Wa2 UIMEBHEHUS
moxa — 0,01 A ¢ wazom epemeHy Havana om 40 do 100 mc.

ONa MUHMMANEHOW TOKOBOW 23LMTEl XaPaKTepUCTHYECKAR BENWYMHA J0NHKHE DbiTh yBe-
MNUYEHA OT HEYANbLHOro 3Ha4YeHuA. MNpK 3TOM Ha4anbHOE 3Ha4YeHWE OONHHO BLITh, NO KpaWHEW
MEpE, BbilUE HA BENW4MHY ABYXKPATHOMD 3HAYEHWA YCTABKM 2a0aHHOW TOMHOCTWU 3MEMEHTAa.
CTyneHn M3MeHeHWA BO3NENCTEYHLWENA BENWYMHBI aHANOMNMYHB! NPOUECCAM NPU MaKCHMaNs-
HOW TOKOBOM 33LWLMTE,

KoadipuUWeHT BO3BPATA BRIMMCNASTCA CNeayWwKm obpasom

KoadpdbuumeHT Bozepata (B %) = (feeed Liae)* 100,
rae | ..., — 3HadeHue ToKa Bo3epaTta u L, — 3HAYEHWE TOKa Ha4vana.

Hon#Ho BeITe NpUMEHEHO OOCTATOMHOE KOMWYECTEO WCNBITATENLHLIX TOYMEK ANA OUSHHW
XAPAKTEPMCTHK BO BCEM [MANA30HE 3INEMEeHTOB YCTABOK, HO KAk MMHMMYyM 10 TOueK JOMKHB
ObITh CKOHUSHTPUDOBAHE! B DAW0OHE HUAHEID CTAPTOBOMD AHAYEHWA, r4e NOrpelWHoOCTe MMeeT
OTHOCHTENBHO Donblioe 3HauYeHwe. MpegnouTUTENbHBIE 3HAYEHWA Chnenywwue. MUHUMAs-
Ham ycTaeka (Mnu 0 % ot gwanazona);, 0.5 %; 1,0 %; 2,0 %, 3.0 %, 50 %, 10,0 %, 30,0 %;
60,0 %, makcumansHana yeraeka (mnw 100 % oT guanasoxa).

[na pene 3awmTel 0T CEBEpXTOKA Ka¥Oan TOYKa O0M#HA ObiTk NpPOBEpEHA NO MEHbLUEeW
MEpE NATb Pa3, MUHWMANBHOE W CPEOHEEe 3HAYEHMA BCEX WMCNBITAHWA Nanee MCNoNbL3ywT AnA
YCTAHOBMEHWA TOYHOCTH.

Ona pene MAHMMAaNsEHOMD TOKA Kawaas Touka OoMwHa ObiTh MAMEDEHA NO MEHbLUEW Me-
pe NATe pa3, MAKCMMAankHOe W CpefHee 3HAYEHWA BCeX WCNLITAHWA Janee WCNone3yT Ans

YCTEHOENEHWA TOYMHOCTH.

6.3 OnpepeneHue cTabMNbHbIX NOrpeWHOCTER HaYana AeNCTEMA W BpeMeHW cpa-
BaTbiBaHKMA

B uensx onpeneneHns cTabuneHblX NOTPEWHOCTER BpeMeHn cpabaThiBaHKMA PENE © He-
NnpegHaMepeHHoON BeIOepHKOW BpEMEHW K pene NpWknagelganT Tok Ge3 cOCTABNAKLWME no-
CTOAHHOTD TOKA W KOHTPONMPYIOT BeIXOOLI KOHTAKTOR Hadana (ctapta) u cpabaTwieanna. Ha-
Yano nogadd ToKa OT er0 HauanbHbiX WCNbLITATENbHbLIX 3HAYEHWA 00 KOHEeYHLIX 3HaYeHW|
OONMHHO BbiTh B HYNEBOW TOMKE NO BPEMEHW KPWBOW TOKa. WCNbITAHWMA AONKHL NPOBOOWMTLCHA
Ha Daze ooHoW azel. JonxHO ObiTe NPUMEHEHO OOCTATOMHOE KONMYECTBO MCNBITATENBHBIX
TOMEK ANA HENPEPLIBHOW PEryNWDOBKK BEIQEDMENY BDEMEHN MW YCTABOK BBIOEDHKEM BDEMEHM
B 3(PEKTMEHOM OWANA30HE XAPAKTEPWUCTUEN 3ABMCHMMOCTW 3HAYEHWA BPEMEHM OT TOKOB Cpa-

DarcieaHud. Kaxoana vonuiTatensHan ToOYKE J0MHMHS BbiTh HamepeHa no MEHE LIS MEpe NATE
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pa3, MakcvmanbHOe W cpefHee 3HaueHWs Boex NATY 3aMepoB Janee WCnonb3yioT NA adanu-
3a. PericTpadua BpemeHd cpabaTelBaHWA ANA BLIXOOHbLIX KOHTAKTOB NpejycMaTpuBasT Wa-
MEpeHWe NOrpelHocTd BpeMedd cpabarteieaHnA. Bo Bpems pericTpauWi BpemeHn Hadvana
(CTApTa) Ha COOTBETCTEYIWKWY BhIXOAHBLIX KOHTAKTaX NPeayCMaTPUBaT WAMEeDeHWe 3nemMeH-
TOB BpeMeHW Havana. [NpennaraTcA cnedywuve WenbiTaTenbHbie ToMKA: B Tabnwue 3 — ans

SNeEMEHTOB CEESDXTOKDE, B Tabnuue 4 — gNA aNeMeHToOE MMHMManNsLHOM TOKA.

Tatnwuya 3 — WNoneiTatensHeie TOMKW ONA 3NeMeHTOB CBEPXTOKOB

HavansHoe KoneuHoe
Bpemn cpabartsigaHus YcTaeka Toka IHa4YeHwe 3HaYeHve
unu yctaeka TMS cpabaTeiBaHma MCNBTATENEHOMO | MCNBITATENLHOMD

TOKa ToKa
MuHumanesHos (0 %) MuHumaneHas (0 %) 1.20G7
50 % 50 % 2G5
MakckmansHoe (100 %) | Makcumansdas (100 %) 0 5Gs
- - 10G;
§ R 20Gs

Taonuua 4 — MoNeITATENEHBIE TOYKW ONA 3MNEMEHTOB MUHUMAaNBHOMD TOKA

HavaneHoe KoHedHoe
Bpema cpabaTeiBaHua YoTaeka Toka FHAYEHWE AHAYEHWE
Wnu ycrtaeka TMS cpabaTteiBaHnA WCNBATATENBHOMD | WCNLITATENBHOM
TOKa TOKa
MuHumaneHoe (0 %) MuHumanssas (0 %) 0.8G,
20 % a0 % 0,4Gs
MakcwmaneHoe (100 %) | MakcumaneHaa (100 %) 205 0,26
- - 0,1Gs
- - 8]
ﬁ PAMEYAHKWE — HEI{-:'.:-TDI:IL.IE PENE MOHYT MMET EJ'IIIHr: 2NEMEHTOR {:F}EIEETI..IBEHHH MAHWMANBHOND
TOKA, KOMOa BLIXOOHON TOK PABEH HYNH, MNH NOPOn>Boe IHaYaH e, Gnwakoe K Hy o, B aTtom Chy4dae 9\cno
WCMNEITATENEHEX TOYEK Mo 3TON Tabnuue Mo%eT BulTe CHUMEHD FEI[:IEIHITHBﬁ TOTD, 4TO MCNWNTAHWE Bl NONHA=
EBTCA TONeKD ANA YOGOCTOBEDEH W, 9T0 INEMEHTE MEAHKMaANEHOND TOKa CHOBEA BOCCTaHaBNWEAMTCAH.

6.4 OnpeaeneHme cTabUNbHbIX NOTPELWHOCTEH BPEMEHW BO3BPATA

B uenax onpegeneHns cTaBUNbHBIX NOTPELUHOCTER BpEMEHM BOIBPATA PENE TOK JONHEH
NpWKNagLIBaThCa K pene 0o MoMeHTa cpabatoiBadiuns. [ANA BuinonHeHWs cpabaTbiBaHua ToK
NPWKNagLIBAsTCA K PENE C HENpeaHaMEDPEHHOW BbIAEDHKON BPEMEHW C POCTOM TOKA, PABHLIM
3HAYEHKMI0 HA4ANBHOTO MCNBITATENBHOMD TOKA 38 1 ©, W KOr4a POCT TOKE NPUXOOMT K KOHEYHO-
MY WCMBITATENEHOMY 3HAYEHWID, HEODXOOWMBIA BEIXOOHOW KOHTEKT SNEMEHTA KOMMYTUPYETCA.
Ecni HW 0OWMH BbIXOOHOW KOHTEKT HEBO3MOMHO NPUMEHWTb, TO ANA ONpPedeneHWs BpeMeHM

BO3BPATA pene A0MKHA NPUMEHATLCA NPoUedypa, ONUCAHHAA B NPUNOKEHW B,
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Oon#HO DbiTe NPMMEHEHO OOCTATOMHOS KONMMYECTED WCNLITATENbHBIX TOYEK ANA HENDe-

PHIBHOM perynupoBKW BPEMEHW BO3BPATA MMM YCTABOK BPEMEHW BO3IBPATA B 3heKTUBEHOM

4WaNadoHe XdpakTepUCTUEN 3dBMCHMOCTH 3HaYeHWA BpeMerRr OT TOKOB CpElEPElTbIElEIHHH. Kax-

0aA MCNBITATENBHAA TOMKA OoM#Ha DbiTe H3MepeHa No MeHbLUSW Mepe NATE pas, MakcuMans-

HOE2 W CpedHee ZHaYeHKWA BCexX MATH 3aMepDOoE Janee WCNonb3IyioT OAnA aHannaa. Fervctpauus

BpEMEHHM CFJEIEETHBEHMFI Ona BblXOOHbIX KOHTETOB NpelyCMaTpUBaseT MamMepeHWe NorpellH0-

CTH BpeMMeHK CDEEETHEEHHH. Bo epemA perucTpauvid BpemMeHd Havana ILCTEI[_'ETEI} Ha CoOOTBEST-

CTEYHILUWMA BaIXOOHBIX KOHTAKTax NpegyCcMaTtpPpUBeadT naMepedle aNemMeHTos BEDEMEHM Havana.

MNpeanaratTcA CNegyLwWe WCNbITaTeNbHbIE TOYKK, B Tabnuue 5 — ANA 3NEMEHTOR CBEPXTO-

kOB, B TAabnuue 6 — oNA aNeMeHTOB MWHHMMANbBHOMD TOKA.

Taténuuya 5— MocnelTaTenbHBe TOMKW ONA 3NEMEHTOB CEBEPXTOKOB

Ha4ancHoe KoHeuHoe
E[JEMH CpEIEEITbIEIEIHHH YCTaeka ToKa IHaYeHW e IHaYeHW e
HNK YCTaBKa TMS GpEﬁETh\! BaHWA HCNATATENBHOMG MCNBITATENEHOMD
TOKa TOKA
MuHumMansHoe (0 %) Munumanssas (0 %) 0.8G:
B0 % 50 % 0.4G:
MakckumaneHoe (100 %) | MakcumansHaa (100 %) 2Gs 0,2G-
- = 0,1G:
- = 0
Mpusedane —lNepeas rpada JadHol TAEMWMLE HE NDKMEHKMAE K PENe C HenpeoHaMepeHHoR
BLIOEEHKCH BOIBRATA.

Tadtnwua 6 — MoneITaTeneHbie TONMKW ONA 3NEMEHTOE MUHWMaNEHOMO TOKa

Ha4ancHoe KoneuHoe
Bpems
YoTaeka ToKa JHAYEHKE IHAYEHWE
cpabaTulBaHWg WMNK yc-
cpabaTeiBaHWaA MCNBITATENEHOMD | WCNEITATENEHOM
Taeka TMS
TOKa TOKA
MuHumMmansHoe (0 %) Munwmanssas (0 %) 1.2G+
50 %% a0 % 205
MakckumaneHoe (100 %) | MakcumaneHas (100 %) 0 5Gs
- - 10G:
- - 20Gs

MNMpriuedauwne 1—leppan rpada DaHHSR TAOMALEL HE NDKMEHXMA K DENe C HENDEeaHAME DEHHOA

BLIOEPWMKOR BOABpAaTA.

Mpumedyad e 2 — HexoTopee PENE MOTYT WMETe BNoK anesMeHToR coabaTeliBaHka MUHWMAaNLHO-
rO TOKA, KOMOa BRIXOOHOA TOK DABEH HYND, AW NOPOroBce aHadeHke, Gndicoe K wymo. B atom cnydae Ha-
HANBHOE SHAYEHWE MCNBITATENBHOMS TOKA, NEKMEHSEMOS COrNacHo rpadisl 3, MomeT GblTe CHMMEHD C FrapaH-
THER TOMD, 470 HCNBITAHKE BROOMHAETCA TONLKO ONA YOOCTOBEDEHKMA, YTO ANeMEHTEl MAHHMANEHROMD ToKS

CHOBA BOCCTAHaABNWEANDITCAH.
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6.5 OnpegeneHve BpeEMEHHOW (NEPEeXOAHON) XapaKTEPUCTHKM

E.5.1 OCHOBHOE NONOMEHWS

McnelTaHWe BpemMeHHOW (NepexoQHoW) XapakTepWCTUKM NPOBOOWTCA B peKoMeHOyeMblX
YCNOBWAX MNPW 3HAYEHWK yeTaexu Gs, paBHoM ..

6.5.2 KpaTkoBpeMeHHbIE BCNINECKW BOAOEHCTEBMA

HaHHoe vcneiTaHkWe npegHa3sHadveHs ONA pacCMOTPEHWS BNUSHWUA anepuoguyeckon co-
CTABNAKLER HA TOMHOCTE HA4YaNbHOMo 3HaseHwA cpabaTsiBaHuA anemedTa. K pene ¢ ycrae-
KOW Gz B peKOMEHOYEMbIX YCNOBMAX NpUKNagbieanT (De3 komMneHcauwu) v yBenu4MeaT oT
HAYaNbLHOrD 3HauYeHMA Tok, paeHbid 0,9Gs. AMNNUTYQY TOKA CHMMAKT Ha 2 %, W NOBTOPHOD
NPUKNagbLIBalT K pene C rapaHTWen Toro, YTo pene He NycKaeTcA, KOraa ToK NpMKNnagsIBawnT
OT 3HaYeHnA 0 A Q0 UCNBITATENLEHOW aMNNKUTYALl (HAMANEHBIA TOK MUHYC 2 %% ). AHANOrHYHoe
WCNBITAHWE TAKXe BbLINONHAKT ANA cny4Yan cpabarteieadua npu Hakane Toka ot 0 A oo venoi-
TATENLHOIO TOKA NG 2 .

WcneiTaHWe NpoBoAAT © MAKCWManbHOW NPUCYTCTBY KWW NOCTOAHHOW anepuoguyeckon
COCTABNAKILLEA NPW YCTAHOBWBLUEWCA aMNNUTyde WCNBITATENLHOMC TOKA W 3HAYEeHWW NoCcTo-
AHHOW X/R go 120 (npednovTUTENEHBIE WCNBITATENBHBIE TOMKWM ONA 3HaYeHUH AR pasHel 10,
40 v 120). Ha pucyHre 11 npegcTaeneHa TUNWYHAR WCNBITATENEHAA OCUMNNOrpaMmMa KpaTko-
BpEMEHHLIX BCNNECKOB BO3NSHCTEMA NPW HOMWHANBHOW YacToTe 50 My, B Tevenwe ucneiTa-
HWA MCNbITATENbHBIA TOK D23 NnpegHaMepeHHOW BhIEpHKA BPEMEHW NPUKNAAbIBAKNT HA4MHaRA
OT 3HadveHnA 0 A aMnNnuTyabl TOKa W paboTa pene OOMKHA KOHTPONWPOBATECH NO KpadHeH
Mepe B TEYEHWE ONWTENEHOCTH NOCTOAHHOW BpemeHn hopmbl Toka. Ecnu npowcxoauT cpaba-
THIBAHWE, TO WCMBITAHWA OONMHE BbITe NOBTOPEHEI NPK BONLLWEM 3HAYEeHUH yCTaekn Gz, NoKa
anepyuoguYeckan COCTABNALWAA ToKa He OyOeT Bw3bBaTe CNy4aee Havana cpabaThiBaHuA.
MNaTe NnocnegoeaTensHbiXx HecpabaTsBAHKMA ONA JaHHbIX 3H3YEeHWA YCTABOK NOKA3LIBAERT, YTO

CTABMNBHOCTE Kp dTEOBpEMEHHBIX BCNNECKDB BO3O0eWCTEMA ONA JaHHbIX TOMEK OOCTANHYTA.
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PI-"IC}"HDH 11 — TUNWYHAEA MCNbiTaTENEHARA CCUHMNNorpaMma EparTkoBpeMeHHbIX

BCONECKOE BOIOEACTENA

KpaTkoBpeMeHHEIE BCNNECKM BO3eRCTBMA ANA KawO0oro 2HaveHna X/R npeacTasnawT B
NpoUueHTax B BUAE yMHONeHHoro Ha 100 OTHOWEHWMA 3HAYEHWA YCTABKW C anepwoguYeckon
COCTABNAKLLEN, NPY KOTOPOW HE NPOMCXOOMT cpabaToiBaHuA, K 3HaYeHWH yoTaBku De3 ane-
PUOOMHYECKOW COCTABNAKIWEN, NDKW KOTOPOA He NPOUCXOAWT cpabaTmBaHWA.

6.5.3 Bpema obpaTMMOCTH BO3JEWUCTBMA

Bpema obpaTMMOCTH BO3JEACTEMA NPMMEHWMO 4NA DENE CBEPXTOKOB W HE NPUMEHAETCA
ana pene MUHUMaNLHOro TOKA.

Mpu ycraeke (3HadYeHWe ycTaekl ) pene B pekoMeHOyeMblX yCNOBWMAX Ha pene nogawT
TOK 3HaYeHWEM, pPaBHbIM 5G: (NpK CHHXPOHW2ALMK Ha4ana NogaYwr B HYNEBOM B0 2HaAYEHWM),
W ONpEOENAKT MaBKCUManbHoE 3Ha4YeHwe spems cpabaTolBaHWA pene Ha OCHOBE MATH Kame-
peHui. [lanee TOT e TOK 3HaYeHWeM, paBHeIM 5Gs, NOQAKHT B TEMEHHE NepUO4a BPEMEHW HA
5 MC MeHblee, onpedeeHHOrs paHes MakCHManeHOMo 3Ha4Y8HWA BPeMEHH, U NO MCTEYeHWK
3TOro nNepuioga ero ymMedellawT A0 HYNEeBOro 3HaYeHWsA ¢ HenpegHaMepeHHOW BblOepmKoW
ppemern. B cnyvae cpabaTelBaHWA pene Nepuos BpemMeHd nofaqun Bo3OeRCTBYHLWErD TOoKa
YMEHLLUAKT HA cnegyiowme 5 Mc U MCNLITaHWe NoBTopAIT. BoaaelcTeyoLES BPEMA CHWMA-
0T 00 TeX nop, Noka He ByayT nonyyeHsbl NATE NOCNef0BaTEeNbHLIX Pe3ynbTaToB UCNLITAaHWA,
KOrga BO30eWCTEYOWMA TOK He DyOeT Bhi3blBaTe cpabaTeiBaHua pene.

PazHuua BpeMeHd Mexay NeprodoM BO3OSWCTEMA TOKA M M3AMEpEHHEIM BpEeMeHEM cpa-
DaTbiBaHWA peNe ABNASTCA ANA pene spemMeHen obpaTUMocTH BO30eACTBMA.

[AnA pene CBepXTOKA C HE3ABMCMMOW BbIJEPHKOW BpPEMEHW ANA OAHHOMo MCNLITAHWA

BMECTO TOKA, pasHoro 5Gz, NpUMEHAIDT TOK, paBHBl 2G5, W BLIOSDKKY BpeMeHW 3HAYEHW-
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em 200 mc. MpoBefeHMe MCNLITAHWA Ha onpefeneHve spemMeHn obpatumocTu He Tpebyetca
ONA gyHKUMK MIHOBEHHOW 38LLMTEI OT CBEPXTOKOE.

6.5.4 XapaktepucTura oDpaTHOW 33BMCMMOCTH 3HAYEHWA BPEMEHW Pene OT Xapakrepu-
CTHYECKOW BEMWYKUHEI

McneiTatensHas oCcUMNNOrpamma XapakTepucTUYMecKoW BENHUYMHL, NpeacTasneHHan Ha
prUCyHEe 12, moaynupyeT M3 curHanoe 4actotsel 50 unk 60 Ty NpAMOYronebHsIe NakeTsl MM-
NyNsCOB TaK, 4TO M3MEHEHKME aMNNUTYAbLI NONYBONHE NPOMCXOQUT NPW NEpeceYeHn HyNesow
NAHWK.

“YacToTa MogyNUMPOBAHWA NPAMOYTONEHEX NAKETOB WMNYIECOB HE J0MHa OwiTe Gonee
dyem 0,1 3HaYeHWA OCHOBHOKM Y4acTOTel Takwmm obpazom, 4Tobkl BpEMEHHLIE NepexoiHLe Npo-

LUECCH He BO3OENCTBOBANW Ha BpeMS CFI'EEEITI:IEEHI"IH-

‘ﬁ NANAAT \] .||| | HATATATANANA oz
|"'JUUUUHH“|| FAVAVAVAVAY

! u

PucyHok 12 — WcnelTatensHan ocUMnNorpaMma XapakTepruCcTHYeckon BENUYUHEL

AMMMUTYAB XapaKTEPUCTUMECKMX BENUYMH G W Ga NPEBLILAKT 3HAYEHWE YCTaBkM Gs
XapaKTEPMCTUMECKON BENUYMHEL. 3HaYeHWe aMnnuTyOe! BeiGupaeTcA TakuM obpazom, 4ToBbl
Bpems cpafaTeiBanna pene Beino Bo MHOMo pas Gonblie NepMoaa ModynALMK NPAMOYTONEHO-
ro NakeTa MMNYNLCoB.

McxoOa ua Npensaywmx YCnosui, TeopeTUieckoe Bpema cpabaTeiBaHua T, paBHo:

LT 4T
rne T:— epems cpabaTeIBAHMA ANA XapakTEPUCTHHECKOW BENUYMHEI, PABHOR JHAYeHND G

T: — Bpems cpabaTelBaHWA [NA XapaKTepUCTMYECKOR BEMWYWHLL, PABHOM 3HA4YEHUID Ga.

PeroMeHOyeMbIE 3HAYEHWA ANA XapakTepUCTMKM 3aBMCHMMOCTH BPEMEHW OT XapakTepu-
CTMYECKOW BENMYMHEl NPUBEOEHB! B TaBnuue 7, rae YacToTa MogyNALMKA NPAMOYIONEHEIX Na-

KeToOB MMNyNbcoB paBHa 0,1 3HaYEHWA OCHOBHOW Y4acToThl. [pH 3HAYEHWAX, NPUBEOEHHBLIX B
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Tabnuue 7, uamepeHHoe Bpems cpabaTeiBaHWA He OOMMHO OTNW4aTeeA Donee dem Ha 15 %

OT BpeMeHn To.

Taténuuya 7 — PerkoMeHOyEMEIE 3HAYEHWA ANA UCNBITAHWA

Kpueasn TMS 3, Ga T:.. cC Tz G To, C
) - 10,03 498 6,00
B 13,50 3,38 5,40
C 26,67 3.33 503
D ! 2Gs 5Gs 3,80 1,69 2,34
E 7.03 1,31 2 21
F 9,52 1,30 2 28

7 TpeboBaHMA K AOKYMEHTaLHMKH

7.1 NpoTokon TUNOBLIX MCNLITAHWA

MpoTokon TUNOBLIX MCNBITAHWA ANA OYHKUWOHANBHEIX 3NEeMEHTOE, YKa3aHHbIX B Ha-
CTOALWEM CTaHOapTe, A0MKEH COOTBETCTBOBATE TpeboeaHuam IEC 60255-1. MpoTokon vonel-
TAHWA OOMKEH COOSMKATE KAK MUHUMYM CNedyiowy WHpOopMaLmMi:

- OaHHble 00 WonelTyemom oDopyaoBaHMK, BHNOMAKWMe feTanwu3auywo obopygoea-
HUR/DYHEUMA NPpU WCNLITAHWAX, TAKWEe Kak 3aperdcTpupoBaHHbBIE HOMED MOGENW, AaHHble
DUPMEHHOID NPOrpamMmMHore oDecne4eHs, “To NPUMEHHUMO,

- AaHHBe 0D MCnbITAaTENBHOM 0DOpPYAOBAHWKM, TAKWE KAK HAWMEHOBaHWE 0DOpYAOBAHMA,
oboaHadeHe TMNa, CBe0eHNA 0 NoBepKe (KanubpoBke),

- (PYHKUWOHANBHEIE AWarpamMmbl, ONWCHIBAKOLWMWE OCHOBHLIE ONepauuy 3NemMeHToB,
BEMIOYAA B3aUMOOEWCTEWE BXOOOE WM BhLIXOAOE ABOWYHLIX CHMFHANOB NPW BbINONHEHWW dYHE-
LM A;

- eTanu3auun BXogALUEe XapakTepUCTUHECKON BENNYMHLl M cNocoD ee M3MepeHWa NpK
BEINONHEHHN DYHELWA,

- AeTanu3audio nonyyeHHBIX WNd UMeWKWXCA XapakTepucTUK 3aBucuMocTel cpabarel-
BAHWA W BO3IBPATA, KOTOPLIE WCNONbLIYVIOTCA NPW BLINONHEHWW DYHKUMA, NpednovTHTENEHD B
BMOe chopmyn,

- 3HaueHue G B CNyYae MCNONL20BAHWA KDWBOW 2aBMCUMOCTH XapakTEpDUCTHMHW BpeEMe-
HIA,;

- neTanuzaumio @yHKUMOHaNEHoro NOBEOEHWA NPW 3HAYEHWAX TOKA, paBHeX Gp W Bhilwe,

- DeTanu3auWni BCex YCTABOK, NPMMEHAEMbIX ONA QYHKUWOHWPOBAHKWA, BEKNIOYAA 3Have-

HHA K1, k2, k3 1 k4, B cnyvae 3neMeHTos, 3aBUCHMEIX OT HANPAKEHKWS,
29
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- Jetanu3auuie BCex cneyWuduyHbIX anropuTMOB, MCNoNb3yeMblx OnNS yhy4YLeHWs Bbl-
NONHEHWA dYHKUWA B YCNOBMAX peanbHbIX CANOBLIX CUCTEM, W COOTBETCTEYHLWMY Tpeboea-
HUA K HUM. B cnyvae BoipaboTeW anropuTMa BeINONHEeHWs Bonee qem ONA ogHOW DyHKLMK,
HanpUMep KOHTPONA TpaHoOpMAaTopa HaNpPsMEeHWA, JOCTATOMHO ONWCaTe anropWTm cpaba-
ThHIBAHWA HA OCHOBE MNPUMEHEHWA OOKYMEHTAUMMW, HO OOM#Hbl BhiTe onucaHel Boe yHKUKWMK,
Y4aCcTROBABILUWE NPY BLINONHEHWW cpabaThiBaHWA;

- METOfALI MCNBITAHWA W PEryNUPOBKW, BKNIOYAA AeTanuiauMio MonuITaTensHblX Npoueayp
W NPMMEHEHHBIX NPW UCNEITAHWK DEMYNMPOBOK W HAcTpoek 0DopyooBaHKA, 0DNerdanwmy M-
NbITaHKWA. BO3AMOMHO BKNHOYEHWE APYTrWX OaHHbIX HAcTpoek, Y4em NpUMEeHEeHHBIE HAcTpORKK
OnA npoeepky @YyHEUMOHWPOBAHWA, A TaKHe paspelleHHble NoOBTOPEHMA MCNEITAHWA ANA yo0-
CTOBEDEHWA TOrD, YTO NPUMEHEHE! TAKWE Xe YCNOBWA MCNLITAHWA;

- pe3ynbTaTtel MCNBITAHWA (ONSA KAXOO0ro cny4as UCNBITAHWA OOMMEH NOMHOCTR ONWChI-
BATLCA MNPUMEHEHHEIW METOL WUCNLITAHWA W HACTPOWKK ). [INA NoNy4eHHbIX Pe3ynNLTATOB NpW-
BOAATCH YCTAHOBNEHHEIE TpeboBaHWA K TOMHOCTH,

- NpUBEOEHHOE 3aKMOHMEHWEe NO Pe3yNbTATAM WCNLITAHWA, OCHOBAHHOE HA NONYYEHHLIX
peayneTatax W ecex TpeboBaHuAx, npegnucaddeix pazgenom 5. Ecnu Heobxogumo, TO 3T
TpeDoBaHWA CBAILIBAKIT C NepeyHeM XapaxTepUCTMK, YCTAHOBMNEHHBIX HACTOAWWM CTaHoap-

TOM, C Y4eTOM MHOWMBHOYANEHOMD NOQX00a W NPUHATHA pelUeHnA C NoOMOWBED NoONHOMD Hat'mpa

DYHELWA.

7.2 Mpoyne npUMeHAEMBIe OOKYMEHTLI

Het nonHelx Tpebopadwid NoNk30BaTenel K COCTABY KOMMNNEKTa OOKYMEHTOB THNOBLIX
MCNBITAHKA, HO TpeDyeTca NPefoCcTAaBNATE MHOPMAaUKMKD, HE HOCALYK KOH(PUOEHUMANBHEIA
xapaktep. [na atux uened Oon#Hbl ObiTe OMOpPMNEHL! KAK MUHMMYM CRegywllne OaHHbIe,
HOTOpbLIE OOM#Hbl BbiTe NpEACTABNEHLl B BUOE DOHOMD UMK HECKONLKUX OOKYMEHTOR:

- (PYHKUWOHaNbHBIE OWarpaMmbl, ONWCHIBAKOLWMWE OCHOBHLIE ONepaudy 3NemMeHToB,
BEMIOYEA B3aUMOJeWCTEWE BXOOO0BE W BblXOOOB ABOWYHLIX CHMIHAnNoB NpW BbINONHEHWW YyHE-
LMA;

- AeTanuiauMa BXofalWed XapakTepucTUYeckol BeNWYUHB W cnocob ee U3MepeHUA Npu
BLINONHEHWK DYHELMWA,

- JeTanv3auua NonyYeHHbBIX WNK MMEKWKWKCA XapakTepyucTiK 3aBucumocTted cpabarol-
BaHWA W BO3IBPATA, KOTOPLIE WCNONb3YHOTCA NPW BEINONHEHWW QYHKUWA, NPpednoyTHTENEHD B
BWOeE hopmMyn,

- 3HadeHuWe Gr B cNy4Yae UCNOoNL30BAHWA KPWBOW 3aBMCHMOCTH XapaKTEDUCTHUEW BpeMe-
HIA,
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- AeTanuzauMa yHKUWMOHANEHOMD NOBEOEHMA NPWU 3HAYEHWAX TOKA, paBHsIX Go W BHIWE,

- OeTanu3auWa Bcex yCTABOK, NDUMEHAEMbIX ANA YHKLWOHWPOBAHWA, BKNIOYAA 3Hadve-
HHA K1, k2, k3 1 k4 B cnyyae 3NeMeHToB, 3aBUCHMBIX OT HaNpAMEHWA,

- OeTanuzauua ecex cneyddudHelx anropuTMOB, WCNONB3YeMelXx ONA yNyJYlWEeHWSA Bbl-
NONHEHWR MYHKUWA, B YCNOBWUAX PeanbHbeIX CUMOBLIX CUCTEM W COOTEBeTCTEyowWwe Tpeboea-
HUA K HuM. B cnyuae eoipaboTer anropuTma BeinonHeHws Donee dem ons oaHol dyHEUMK,
HaNpPUMEep KOHTPONA TPaHCPOPMAaTopa HanpRMeHWsa, O0CTaTOMHO ONWMcaTe anropwTm cpaba-
THIBAHWA HA OCHOBE NPWMEHEHWA OOKYMEHTALMKM, HO O0M#HbI BbiTe ONWMCAHLI BCE YHKLMMK,
Y4acTEOBABLIWE NPY BEINONHEHWW cpabaTkiBaHWA;

- ManokeHWe scex obA3aTenbHblX TpeboBaHui, YCTAHOBNEHHBIX pA3nenom 5.

K3 |
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NpunoxeHve A
(oBazarensHoe)
3HaYeHHA NOCTOAHHBLIX ANA onpegeneHnA BpeMeHn cpabareiBaHKWA

H XapaKkTepHMCTUK BO3IBpATa

Tabnuua A1 NpYBOOMT 2HAYEHWA NOCTOAHHLIX ANA onpedensaHra spemedy cpabaTtwiea-
HWA W XapaxKTepucTUK BO3BpaTa.
Tabnuua Al — 3HaJYeHWA NOCTOAHHLIX ONA oNpeleneHUMA BpeMeH cpabaTeIBAHWA

H XapakTepWCTHE BO3BDATA

Kpueas Bpema cpabaTeigaHua Bpemsa so3epaTta
CBWenpyUHATOR
Je t
HG)=TMS —— ¢ LIG)=TMS | — T NoMb30BaTENAMU
! G i b
_- | - 1-1—|
| | G. | 1 _ |G, | | HEWMEHOBaHKME
k C c, o a t, © a
A 0,14 0 0.0z * " QbpartHan
B 13,5 0 1 - -
c 80 0 2 : -
D 0,0515 | 0,1140 0,02 4,85 2
E 19,61 0,4910 2 21.6 2
F 28,2 01217 p 291 2
"OnA kpres &, B 1 C MaroToBMTENE OOMHEEH YEA38TE COOTRETCTEYIOWY K MHpopsaumio o cnocofiax 1
HDHEDF]EU:, GLNH XApakTeQUCTHUEA BOIRLATA JIABHCHME OT BEpEeMEMI.
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MNpunoxedve B

(cnpaeodHoe)

OnpepenedHWe BpeMeHH BOIBpaTa pene, MMeLWero

TONMBKD BbIXOO ONA EPHEHTI:IBEHHFI

B.1 OcHOBHLIE NONOMKEHWA

MamepuTencHele pene v 3awuTHoe 0DOpyoOBaHME MMEKT Pa3nNWYMA B KOHUrypaumax
Beixoda. [ns obopyQoBaHWA, KOTOPOE WMEEeT TONbKO Beixod cpabaTkiBaHwA, onpefensHue
3ABMCMMOCT BPEMEHM BOBPATA MOMET BbiTh OCYLWLECTENEHO PA3IMYHBIMK MeTodamK. Janee

npyeedems NpUMep TaKONo MetToda.

B.2 MeTon MCALITAHMA

OnpegenaHWe BpeMeHW BO3ZBpaTa pene, He WMeLWerc COoOTBEeTCTEYKWEro KOHTakKkTa,
MOMET DbiTh BhINONHEHO CNEOYOWUMM METOLOM, OCHOBAHHOM HA TOMHOCTWM BpEMEHM BO3BpAa-
Ta. ToK, paBHBIA OBOWHOMY 3HAYEHWKD YCTABKW, NPWKNAALIBAKOT K pene ¢ npeiBapuTensHo on-
pefeneHHon ANWTENBEHOCTEH BPEMEHW, KOTODASA He BblasiBaeT cpabarTeiBaqHua pene, Ho co-
cTaenaeT senuuuHy 90 % anuTensHocTH Bpemeny cpabaTsiBaHWA. 3TOT TOK HEMEQONEHHO
YMEHbLUAKT 00 NpefBapuTensHo onpedeneHHore 3Ha4YeHWsa HWMEe 3HaYeHWRA YCTaBKW W Bbl-
OepHUBAKT B TeYeHWe (OUKCHDOBAHHOMD BpemMeHKu. [ocne NpoxXoXOeHWs 3Toro BpeMeHn ToK
HEMEANeHHO NOBBIWAKT A0 OBOWHOMD 3HAYeHWA YCTABKM ONA cpabaTbiBaHWA 3NemMeHTa.
Bpema cpabartwiBaHna ONpefensaT Ha OCHOBE NOKA3AHWW BCTPOEHHOMD WHTerparopa. 3To
rpapryeck npegcTasneHo Ha pucyHke B.1. McnbiTaHue NOBTOPAIOT HA YyMeHbLEHHLIX TOKaX
Pa3NKUYHLEIX 3HAYEHKA. 3T0 NO3BONAET NOCTPOWTE XAPaKTEPUCTUKY BpeMeH cpabaTeieaHua, Ha
OCHOBE KOTOpPOW METOOOM 3KCTPanonsauMu mMomeT DbiTs NoCTpoeHa XapakTepucTHHa BpeMeH

BO3BDATA.
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BoafyrpaKowas G
S&MHMHHA o

CHrsan
epadaTeIEAHNA

WOTREKA BpaMeHH

BHAYEHHE
BCTROOMMOTD
CHETHHER
BRAME R

B EMEHN

Bpema BeTposHHOrD | 5 | Bpema
CUETHHKA BOIBpATA cpabaTbizanua

PucyHok B.1 — Onpegeneqwe 3aBMCHMOCTH BPEMEHW BO3BDATA
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Mpunoxenve A

(cnpaeodHoe)

CeefeHWA O COOTBETCTEMM MEXKIOCYAAPCTEBEHHBIX CTAHAAPTOR CChINOYHLIM

MeXOYHaPOOHBIM CTAHOAPTAM

Tatnwuya QA1

OBoaHaveHue M HAMMEeHOBaHWE CreneHs OBoaHaAYeHWE W HAMMEHOBAHKME
CCBINOYHOTO MEXIYHAPO4HOTO COOTBET- COOTBETCTBYHLWEND
cTaHnapTa CTBWA MENMOCYAapCTBEHHOMO cTaHgapTa

IEC 60050-447 MewpgyHapon- -
HbIW 3NSKTPOTEXHWYECKWA CNOBapL.
naea 447. MamepuTensHele pene

IEC 60255-1:2009 Pene vame- DT FMOCT IEC 60255-1-2014 Pene
PUTENBEHBIE W 3awMTHOoe obopydo- HAMepUTENbHBIE W 2aWuTHOEe obopy-
paHme. Yacte 1. Obwwue Tpeboea- gopadHne, Yacte 1. Obwwe Tpebosa-
HWA HUA™™

* COOTRETCTEYIOWMA MEXMICYAADCTREHHBIA CTaHdapT oTeyTeTeyeT. [0 ero NRMHATHA DEKOMEHOYETCR
WCMONEIOEATE NEPERcd Ha DYCCKMA ATEK DaHHOMND MEROyHapoOHoro cTaHgapTa.
** MesrocygapoTeedibi CTaHOapT paspafaTHBasTcA NapanfiensHD © HACTOALMM MENrocy JapcTaeH-

Hislid CTAHAAPTOM.
MpumMmedanue — B HACTOAWEA TABNWUE NCNONEIOBAHD CNEQYIDWES YCNOBHDE DBOIHAYEHWE CTE-

neuu COOTEETCTEMA CTAHAADTA:
< IDT — WOBHTHHHEIR CTAHAaPT.
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[1] IEEE/ANSI C37.2-
1996

[2] IEC 61850-7-4

[3] IEC 60255-8

[4] IEC 51850-9-2

[5] IEC 60044(all part)

[6] IEC 60050-444

[7] IEC Guide 107:2009
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Bubnuorpadcuna

IEEE standard electrical power system device function number
and contact designation (CtanpgapT |IEEE yHKUMOHANBHEIX HO-
MEPOE 3MNEeKTPUYECKMX CHINOBLIX CHCTEM W HA3HAYEHWW KOHTaK-
TOB)

Communication networks and systems for power utility automa-
tion - Part 7-4: Basic communication structure - Compatible logi-
cal node classes and data object classes (CeTh W CUCTEMBI CEBA3M
ANA  ABTOMATWM3aUMK  3HeprocucTemsel obWeroc nonb3oBaHWA.
Hacte 7-4. OcHOBHaA CTRYKTYpa CBA3W. COBMECTUMEIE NOrkye-
CKME KNACCkl YaNoB W KNAcck! OaHHbIX)

Electrical relays - Part 8: Thermal electrical relays (Pene anek-
TpMdeckue. MacTe 8. 3nekTpoTennoesle pene)

Communication networks and systems for power utility automa-
tion - Part 9-2: Specific communication service mapping (SCSM) -
Sampled values over ISQJIEC 8B02-3 (CeTk W CMCTEMEl CBAZM
AnA asToOMAaTH3aUWK aHeprocucTem oblero NoNL30BaHWA. YacTe
9-2. Cxema pacnpegeneHus ocobol yonyrk ceasun (SCSM). Ouc-
KpeTHele 3HadeHwa no ISO/IEC BB02-3)

Measurement of quartz crystal unit parameters (TpadchopMaTo-
Phl U3AMEpUTENBHEIE)

International Electrotechnical Vocabulary - Part 444 Elementary
relays (MexayHapoOHsld 3NeKTPOTEXHWMECKMW CNoBapk. YacTe
444, AnemedTapHeie pene)

Electromagnetic compatibility - Guide to the drafting of electro-
magnetic compatibility publications (3nexkTpomarHuTHan coemec-
THMOCTE. PykoBodcTeo No paspaboTie nyBnukauvi no anekTpo-
MErHMTHOW COBMECTUMOCTK)
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