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MNpegncnosne

Llenn, oCHOBHblE MPUHLWMLI U 06 Me NpaBuaa nNpoBeAeHns paboT Mo MexXrocyaapCcTBEHHON cTaHaap-
Tnsauum yctaHosneHbl FOCT 1.0 «MexrocygapcTBeHHaa cuctemMa ctaHgaptusanmm. OCHOBHbIE NOJSTIOXEHNA»
n FOCT 1.2 «MexrocygapcrBeHHas cuctema ctaHgaptusaumm. CtaHaapTbl MeXrocygapcTBEHHbIe, npasuna
1 pekoMeHgaunMm nNo MexXrocygapcTBeHHON ctaHgapTusauuu. Mpasuna paspaboTku, NPUHATUSA, 06GHOBNEHNUS
N OTMEHbI»

CBefieHusi o ctaHgapTe

1 MOArOTOB/IEH  3akpbiTbiM  aKUMOHEPHbIM  06LWECTBOM  «Hay4HO-UcnbITaTeNbHbIA  LEHTP
«CAMTIC» 1 TexHU4Yeckum KommnteToM no ctaHgapTusaunm TK 30 «9nekTpoMarHutTHass COBMECTUMOCTb TeX-
HUYeCKX CPefCTB» Ha OCHOBE COOGCTBEHHOrO Nepesoja Ha PYCCKMIA A3blK aHTNI0A3bIYHON BEpCUK CTaHgapTa,
yKa3aHHOro B nyHkTe 5

2 BHECEH ®epepasibHbIM areHTCTBOM M0 TEXHUYECKOMY perysiupoBaHunio 1 MeTposiornm

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHjapTv3auuv, MeTposiorm u ceptudmkaymmn
(npoTokon oT 8 gekabps 2016 r. No 50)

3a npuHATHE nporosiocosani.

KpaTKoe HanmeHoBaHUe CTpaHbl KOA CTpaHbl no CoxpameHHoe HanmeHoBaHWe HauuoOHanbHOro
no MK (MCO 3166)004-97 MKMCO 31e6)004-97 opraHa no ctaHgapTtusauun

Benapycb BY locctanaapTt Pecnybnuku benapycb

Kuprususa KG KbipreiactaHgapt

Poccus RU PccctaHpapt

YkpanHa UA MWH3KOHOMPas3BUTUSA YKpaunHbl

4 TMpukasom PefepasbHOro areHTCTBa Mo TEXHUYECKOMY perynnpoBaHunio U MeTponorum ot 20 gekabps
2016 r. No 2051-cT mexrocyapcTBeHHbIn ctaHaapT FTOCT IEC 61000-4-4—2016 BBeZEH B AeiicTBME B Kaye-
CTBe HauuoHanbHoro ctaHgapTa Poccuiickoin ®egepaunmn ¢ 1 ceHTabps 2017 r.

5 HacTtoswuii cTaHaapT UAEHTUYEH MexayHapoaHoMy cTaHaapTy IEC 61000-4-4:2012 «3nekTpomar-
HWTHas coBMecTUMocTb (AMC). YacTb 4-4. MeToAbl UCMbITAHUA 1 U3MEPEHUIA. VcnbiTaHne Ha yCTONYMBOCTb
K 3/1eKTpuyecknM ObICTpbIM nepexodHbiM npoueccam/nadkam» («Electromagnetic compatibility (EMC) —
Part 4-4: Testing and measurement techniques — Electrical fast transient/burst immunity test», IDT).

MexpayHapoaHblii ctaHgapT IEC 61000-4-4:2012 noAroToB/iEH NOAKOMUTETOM 77B «BbicOkOUaCTOTHbIE
3N1eKTPOMarHuTHble ABneHns» TexHnyeckoro komuteta TC 77 IEC «3nekTpomarHuTHasa COBMECTUMOCTb.

lMpy NpuMeHeHUn HacToSALLEro cTaHAapTa PeKoMeHAyeTCsA UCMOJb30BaTb BMECTO CCbIJIOYHOrO MexXay-
HapofHOro cTaHAapTa COOTBETCTBYIOLMIA eMy MeXrocyAapCTBEHHbI cTaHAapT, CBeAEeHNs O KOTOPOM npuBe-
[eHbl B JIONONIHATENILHOM MpUoxeHun JA

6 BBEJEH BMNEPBbIE

7 NEPEV3OAHUE. Maii 2020 r.

MHdopmaumsa o BBegeHUN B aelicTBue (MpekpalieHun aeiicTBYSA) HacTOoSALWero craHgapTa u nsme-
HEHWI K HEMY Ha TEeppUTOpPUN yKasaHHbIX Bbille FocyAapcTB NybaMKyeTCs B ykasaTensx HauMoHaIbHbIX
CTaHJapTOoB, U3aBaeMblx B 3TUX FrocyfapcTBax, a Takke B CeTU VIHTepHeT Ha caiiTax cooTBe TCTBY-
HOLLUX HaLMOHaIbHbIX OpraHoB No cTaHaapTusauuu.

B cnyyae nepecMoTpa, U3MEHEHNA WM OTMEHbl HACTOSALWEro cTaHjapTa CooOTBe TCTBYHOLWAas UH-
hopmauumsa 6yaeT ony6anKoBaHa Ha ohuLmasibHOM UHTEepPHeT-caliTe MexXrocyfapcTBEHHOIO coBeTa no
cTaHfapTu3auun, MeTposorum n cepTudukaummn B kKaTanore «MexrocygapcTBeHHble CTaHAapThbi»

© CtaHgapTuHdopm. ochopmnenme. 2017. 2020

B Poccuiickoii ®eaepalnmn HacTosWMiA CTaHAAPT He MOXET 6biTb NO/THOCTLIO
WM YaCTUYHO BOCMPOU3BELEH, TUPAXMPOBAH M PACcCnpoCTPaHeH B KayecTBe oghu-
LManbHoro msaaHusa 6e3 paspelleHnss defiepasibHOro0 areHTCTBa Mo TeXHUYECKOMY
perynmpoBaHuio 1 MeTponorim



FOCT IEC 61000-4-4—2016

CopgepxaHne
1 OOBIACTD MPUMEHEHMS ...ttt ettt ettt e ettt s b et eb e s ht e s hb e hs ke eebe e et e sh b e e hs e e b et eb e e e it e e et e sbseeas e eb e e st e sabesaneabee s 1
2 HOPMATUBHDBIE COBITKM. ...veiiieiieeestee et ee et e ettt et e e skt e e s e et e s ane e e ere e s esbe e e sss e e e sss e e s asae e neneeenmeeesneeeneneeenreeennee 2
3 TepPMUHbI, ONPEAENEHUA N COKPALLEHM . .c.eeeeirietiiteteateseesite bttt b ettt est bbb es e ebes s es et st abesbeseebe e eneanen 2
3.1 TEPMUHDBI N OMPELEIIEHUS ...ttt ettt sab e es bebeeeesbae s sas e e sbe e s s bt e s sha e e s be s s sabe e e eesesasneesans 2
3.2 COKPALLLEHUS ...ttt ettt et et e e s et e e er et e ee e e et e e s et e s e e e b e e e s Rt e e ket e e et e e ehn e e eenn e e ne e e e et nenne e nane s 3
LA @ T TTTY Tl (oY o D TC= T [ FO OSSRt 4
5 VICTIBITATE IBHBIE YPOBHM .. .eiiiuiii ittt ettt b e sa e e e e e e sb e s shs e e s b e e e s s e e s sb s e e s sbe e s ssbe e s eeaeesaane e e 4
6 VICMBbITATE/TBHOE OO OPYAOBAHME .. ..cuutiiii ittt ettt ettt ettt etttk eh et e sabeeae e ab e eb e e e st e sabesbe et e eae e eaeesnee s e nneeenes 4
(35 @ N T o o H OSSO PRSP 4
6.2 TEHEPATOMP MAUEK. ....eiueiiiieee ittt sh et s b e e e b e e s b e s shb e e e s be e e e e bae s s b e e e be e s s be e e sbb e e e sbe e s s beaeeeseesabne s e 4
6.3 YCTpOICTBO CBA3W/Pa3BA3KM A5 MOPTOB 3/1EKTPONUTAHUS NEPEMEHHOr0/MOCTOAHHOTO TOKA............. 8
6.4 EMKOCTHDBIE KITELLM CBABM .uuuveeeiiuuirieeeesitieteesasuteeaeesanssssessasssesesesansssesessasssessesassesesesssssesessnssseesssssssseeessnsnssens 10
7 VCNbITATENBHAA YCTAHOBKA. .. .ciiiiieiiiie ittt n
7.1 OOLLUME MOTTOMKEHMS ... e euieeeteteeereesseeeeseeeesseeessaseessseesaseeessseeesseeeasseeessseeassesanssessnssessnsessssessnsesesssessssesesssenanses u
7.2 VICNbITATENTBHOE OOOPYLOBAHME ... .eiiueeiieiiiteeateeaseesateateeaueesteeaseeasbesaseaseeaaeesaeeaseeanbesaeesbeeeneesnteaseennneaseeaneas 12
7.3 VicnbiTaTenbHasa ycTaHoOBKa A1 TUMOBbIX UCMbITAHWIA, MPOBOAUMbIX B 1AG0PATOPUAX....c.eervereerrereennens 13
7.4 VicnblTaTeNbHasa ycTaHOBKa A8 UCMbITAHWA, NPOBOANUMBIX HA MECTE YCTAHOBKM .cvvvveveenreeevee s 17
8 TTPOLLEAYPA MCTIBITAHMM ... .uieutieiiietiestie it e sttete e teeebeesteaaseesbeasteeabeeshe e bee bt esbeeeeeebeeabeenbeenbeeebeeabeebeesbeanbeeabeesaeenseanne 18
8.1 OO6LME NONOKEHUSA......eervviererireriens 18
8.2 /TabOPATOPHBIE OMOPHDBIE YCITOBUIS ..cuueiuteieenieeteesteesteesteesbeesteeaseesaeebeeassebeesbeesaeesbe et e esbeesbeesbe e bt enbeenneennes 19
8.3 lpoBefeHNe UCMbITAHWIA.................. 19
9 OueHKa Pe3yNbTaTOB MCMBITAHUMN ....cceeeeeiiiiiiiiniieiereieie e 19
10 TTPOTOKOS MCTTBITAHMIM .ttt ettt et b e ee et sh et a e eh e bt e s eh et e eh e e s ht et e ebe e b e e see e e bt e nneenbeenn 20
MpunoxeHne A (cnpaBoyHoe) VHopmaums 06 31eKTPUYECKMX BbICTPbIX MEPEXOAHbIX NPOLECCaX........... 21
MpunoxeHne B (cnpaBoyHOE) BbIGOP UCTIBITATENBHBIX YPOBHEM ..c.eeiuiviiieiteeiienieie et nne e 23
MpunoxeHve C (cnpaBo4yHoe) PaccMOTPeHne HeonpPeAeNeHHOCTU U3MEPEHMMN . ..occir i 25

MpunoxeHue JA (cnpaBouHoe) CBefeHNst 0 COOTBETCTBUM CChIZIOYHOTO MeXAyHapoAHOoro ctaHaapTa
MEXTOCYAAPCTBEHHOMY CTAHIAPTY -euieteeeeereetaseserereesesessasesestasaseseseessesensasesesessasesenssssesenses 33

BUBTIMOTPAIIMA ...ttt bttt e ettt b e et 34



FOCT IEC 61000-4-4— 2016

BBepeHve

CraHpapTbl komnnekca IEC 61000 ny6nukytoTcs 0TAe/IbHbIMW HYaCTAMW B COOTBETCTBUU CO CreaytoLei
CTPYKTYpOIi:

-yacTb 1. O6Lme NoNoXKeHNs:

oblee paccMOTpeHue (BBeAeHUe, DyHAamMeHTalbHble NPUHLMUMBL), onpefeneHns, TEPMUHONOIUS;

- 4acTb 2. OneKTpoOMarHuTHas ob6cTaHoBKa:

onvcaHue 3NeKTPOMarHUTHON 06CTaHOBKKU, Knaccutukaumsa 31eKTPOMarHUTHON 06CTaHOBKW, YPOBHU
3/1eKTPOMarHMTHOW COBMECTUMOCTH;

- yacTb 3. Hopwmbl:

HOPMbl 3N1EKTPOMArHNTHON 3MUCCUM, HOPMbI MOMEXOYCTOMUYMBOCTH (B TEX C/yvasX, Korfa OHU He ABNS-
I0TCA NpeaMeToOM PacCMOTPEHUS TEXHUYECKUMW KomuUTeTaMu, paspabaTtbiBalowMMu CTaHAapTbl HA NPOAYyK-
uuio);

- yacTb 4. MeToApl UCMbITAHWUI 1 N3MEPEHWA:

MeToAbl U3MEPEHWIA, METO/bI UCMbITAHWIA;

-y4acTb 5. PykoBogcTBa Nno yCcTaHOBKE U NMOMEXONoAaB/IEHNIO:

PYKOBOZCTBA MO YCTAHOBKE, METOAb! 1 YCTPOCTBA NOMEXOMNOAAB/EHUS;

- yacTb 6. O6wue cTaHAapTbl:

-yacTb 9. PasHoe.

Kaxpan vacTb fanee nogpasfensiercs Ha HeCcKONbKO yacTeil, KoTopble MOryT OblTb ONy6/MKOBaHbl B
KayecTBe MeXAyHapoHbIX CTaHAAPTOB, UAN TEXHUYECKUX TpeboBaHUiA, UM TEXHUYECKNX OTYETOB, HEKOTO-
pble 13 KOTOpbIX 661K yxxe onybnnkoBaHbl Kak pasgensl. Apyrne 6yayT onybnukoBaHbl C ykasaHWem HoMepa
yacTu, 3a KoTopbiM criegyeT aedmc, a 3atem Homep pasgena (Hanpumep. IEC 61000-6-1).

HacTtoswasn yacTb npoacTasnseT co60i MeXAyHapoHbIA CTaHAAPT, KOTOPbI ycTaHaBMBaeT TpeboBa-
HUSA NMOMEXOYCTONYMBOCTU W NpoLeaypbl UCMbITAHWA, OTHOCALLMECS K 3NEKTPUYECKUM BbICTPbIM NEepPexoAHbIM
npoueccam (navkam).



OCT IEC 61000-4-4—2016

M E X T OCUY A4 APCTUBETHH®bB W CTAHAOAPT

JnekTpomMarHuTHas coBMmecTumocTb (OMC)
YacTb 4-4
METO/AbI UCMbITAHUA N USMEPEHUIA
McnbiTaHWe Ha YyCTOWYMBOCTb K 3N1EKTPUYECKUM BbICTPLIM NEepexofHbIM npoleccam (naykam)

Electromagnetic compatibility (EMC). Part 4-4. Testing and measurement techniques.
Electrical fast transient (burst) immunity test

fata BBegeHns — 2017—09—01

1 O6nactb NPUMEHEHUSA

HacTosiwumii cTaHgapT NPUMEHSIETCS A5 OLEHKM YCTONYMBOCTU INEKTPUYECKOTO U 3/IEKTPOHHOIO 060-
pyAOBaHMS K NOBTOPSIOLLMMCS 3N1EKTPUYECKUM BbICTPLIM NepexoaHbiM npoueccaM. CTaHaapT npegHasHaveH
ANA NPYMEeHeHNsa Npy ycTaHOBeHWN Tpe6oBaHU MOMEeX0yCTOMUYMBOCTY M NPOLEAYP UCMbITAHWIA, OTHOCSALLMX-
CA K 3N1EKTPUYECKMM BbICTPbIM MepexXoaHbIM npoueccam (nadkam). Kpome Toro, B cTaHgapTe onpegesieHbl
AnanasoHbl UCMbITaTeNbHbIX YPOBHEN W YCTaHOB/IEHbI METOAbI UCMbITAHUIA.

Llenbto HacTosLWero ctTaHgapTa siBNSeTCA YyCTaHOB/EHME 06X 1 BOCMPOU3BOANMBIX PEKOMEHAALMI No
OLIEHKEe YCTONYMBOCTM 3/1IEKTPUYECKOTO U 3N1EKTPOHHOTO 060pYA0BaHNS NPU BO34ENCTBUN 3NEKTPUUECKUX Obl-
CTPbIX NEpPEXoAHbIX NPOLECCoB (Nayek) Ha NOPTbl MUTaHWS, CUTHAMOB, YNpaBNeHUs 1 3a3emneHus. Metoa uc-
MbITAHWA. YCTAHOB/EHHbIV B HACTOSILLEM CTaHAapTe, NpeacTaBnseT co6oil nocnefoBaTesbHbIN MeTof OLEeHKN
NMOMEXOYCTOWYMBOCTM 060PYA0BAHNSA UM CUCTEMbI B OTHOLLEHWUMW YKa3aHHOIO SIBMEHUS.

MpumeuvaHune — 8 cooTBeTcTBUM Cc PykoBoacTBoM IEC 107 HacTosAWwMil cTaHfapT siBNsieTCA 0CHOBOMNoAarao-
WM CTaHOapToOM 3MC ansa npuMeHeHna TeXHNYEeCKUMU KOMUuTeTamu IEC. pa3paﬁaTblBa}OLLWlMl/l CTaHAapTbl Ha NpoAayk-
uno. Pykosoacteo IEC 107 ycTaHaBnuBaeT Takke, YTO TeXHMYeCckue KOMWUTETbI, paspabaTbiBawolive cTaH4apTbl Ha
npoaykuuto, OTBETCTBEHHbLI 3a onpegeneHue HeOﬁXO,CI,I/IMOCTVI npUMEeHeHna HacToAwero crtaHgaprta Ana ncnblTaHni

Ha MOMeXoycTOuMBOCTb U (B C/lyyae ero MpUMeHeHus) 3a BbIGOP WCMbITaTesbHbIX YPOBHEN U KPUTEPUEB KauyecTsa
(PyHKLMOHMPOBAHNSA 1>

HacToswwnii ctaHAapT NPUMEHSIETCA NPU YCTaHOBIEHUM:

- (hopMbI MUCTIbITATE/ILHOTO HAMPSHKEHUS:

- ManasoHoB UCTbITaTe IbHbIX YPOBHEIA:

- UcnbiTaTeNIbHOro 060pyA0BAHNS:

- npoLeayp KanMGpoBKM 1 NPOBEPKM UCTbITATeIbHOT0 060pyA0BaHNS;

- UCNbITaTeNbHO YCTaHOBKY;

- Mpouesypbl UCbITaHUS.

HacToswwii ctaHgapT ycTaHaBnvMBaeT TPe6GOBaHWS K UCTIbITAHWSIM B /1a6OpaTopuu U Ha MecTe 3Kcny-
araumu.

1>TK 77 » ero nogkoMnTETbI TOTOBbI K COTPYAHUUYECTBY C TeXHUYEeCcKMMU komuTeTamu IEC, paspabarsiBaowumm
CTaHAapThl Ha MPOAYKLMIO, B OLEHKE YPOBHEN KOHKPETHBIX UCMbITAHUA HA MOMEX0YCTONUYMBOCTb /11 COOTBETCTBYIOLLNX
BUJOB NPOAYKLMN.

M3paHune oduymansHoe
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2 HopMmaTtuBHbIE CCbIMKN

B HacTosiLem cTaHfapTe MCnosib30BaHbl HOPMAaTUBHbIE CCbISIKM Ha cnegylolne ctaHgapTel. [na gatu-
POBaHHbIX CCbI/IOK MPUMEHSOT TO/IbKO YKka3aHHOEe M3faHune CCbIIOYHOro cTaHAapTa, 415 HeJaTMPOBaHHbIX —
nocnegHee usganune (Bknyas BCe N3MEHEHNS).

IEC 60050-161:1990. International Electrotechnical Vocabulary (IEV) — Chapter 161: Electromagnetic
compatibility (MexpayHapoaHbili anekTpoTexHuyeckuii cnosapb. Mnasa 161. dnekTpomMarHUTHasi COBMECTU-
MOCTb)

3 TepMuHbI, onpeaeneHnst 1 CokpaweHus

3.1 TepmuHbl 1 onpefeneHns

B HacTosWwem cTaHgapTe npuMeHeHbl TepMuHbl no IEC 60050-161. a Takke cnepgyloLlmne TepMuHbI € CO-
OTBETCTBYIOLLMMY ONpesesIeHUAMU.

MpumeyaHne — HekoTopble N3 Hanbonee NPMMeEHNMbIX TEPMUHOB U onpegenenunii IEC 60050-161 npusepe-
Hbl HUXeE:

3.1.1 BcnomoratesnbHoe ob6opypoBaHue (auxiliary equipment. AE): O6opygoBaHue, Heobxoammoe
Ansa obecneyeHus ucnblityemoro o6opygposanus (MO) curHanamu, TpebyembiMy A1 HOPMaIbHOTO PyHKLMO-
HUPOBaHWA. a Takke 060opyAoBaHve A5 NPOBEPKX kayecTsa hyHKUMOHNpoBaHus MO.

3.1.2

nayka (burst): MNMocnegoBaTesibHOCTL OFPAHNYEHHOTO YMCNa OTAENbHbIX MMMY/IbCOB WUAWN KonebaHui
orpaHWYeHHOWN NPOAOC/IKUTENLHOCTH.
(IEC 60050-161:1990. 161-02-07]

3.1.3

kannéposka (calibration): CoBokynHOCTb onepauwuii, ycTaHaB/IMBaKOLWMX MOCPEACTBOM CCbIIOK Ha
cTaHJapTbl COOTHOLLEHMWE, CYLLEeCTBYIOLLEE MPU ONpeaesieHHbIX YCI0BUAX MeXAy nokasaHnem u pesysbTra-
TOM U3MEPEHUS.

MpumevaHunsna

1 TepMVH OCHOBaH Ha noAxoge HeonpeaeneHHoOCTU U3MepPeHUA.

2 CooTHOLEeHVe Mexay NokasaHUAMN v pe3ysibTaTaMn U3MepeHns B NPUHLMMNE MOXET BbiTb BbIpaXeHo kannbpo-
BOYHOW AvarpamMmmoii.

(IEC 60050-311:2001.311-01-09]

3.1.4 cBA3b (coupling): B3aumopgeiicTBUe Mexay LensMu nNpu nepejadve aHeprum U3 OAHOWN uenu B
Aapyryto.

3.1.5 o6wunini HecuMMeTpUUHbIA pexum (casum) (common mode (coupling)]: OfHOBpeMeHHas CBA3b
CO BCEMW JIMHUAMYU OTHOCUTE/IbHO OMOPHON MIACTUHBI 3a3EM/IEHUS.

3.5 «knewu cBasu (coupling clamp): YcTpolicTBO C onpeAeneHHbIMU pasMepami U xapakTepucTukamu,
npefHasHayeHHoe Ans obLieil HeCMMEeTPUYHOM CBA3M BO3MYLLAIOLLEro CMrHana ¢ UCMbITyemMoit uenbio 6e3
raslbBaHNYeCcKoro CoeAHEHNS C Heil.

3.1.7 ycTpoiictBo cBf3n (coupling network). SnekTpuyeckas uenb, NpegHasHavyeHHasa ANns nepegayv
3Hepruun u3 ogHoM uenu B Apyryto.

3.1.8 ycTpoliicTBo pa3ssasku (decoupling network): 3nekTpuueckas uenb, NpegHasHauyeHHas 4 npe-
[OTBpaLleHnss BO3AENCTBNA 3M1eKTPUYECKUX ObICTPbIX UMMYbCOB (Nadvek), nogasaembix Ha WNO. Ha gpyrue
yCTpoiicTBa, 060pyA0BaHNe WK CUCTEMbI, HE NoABEpraemble UCMbITaHUAM.

3.1.9

yxygweHue kayecTBa (yHKunMoHMpoBaHua [degradation (of performance)]: HexenatenbHoe
OTK/IOHEHMe kayecTBa (PYHKLMOHMPOBaHUS /1060ro ycTpoicTea, 060pyAoBaHNA WK CUCTEMbI OT KX ycTa-
HOB/IEHHOIO KayecTsa (PYHKLMOHMPOBAHNS.

MpumeuaHne — TepMUH «yXyALWEHUE» MOXET MPUMEHSTLCH KAk K BPEMEHHbLIM, Tak U K MOCTOSIHHBIM Ha-
pylweHusamM pa6oTbl.

[[EC 60050-161:1990. 161-01-19]
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3.1.10 EFT/B: 3nekTpnyeckune 6bICTpble NepexoHble npoLecchl (nayku).
3.1.11

3neKTpoMarHutHas coBMmecTumocTb; OMC (electromagnetic compatibility. EMC): Cnoco6bHocTb
060pYyA0BaHUSI WU CUCTEMbI Y0BIETBOPUTENLHO (PYHKLMOHMPOBATL B CBOEl 3N1eKTpoMarHuTHoli o6cTa-
HOBKE. He co3aBasi HeJoNyCTUMbIX 3/IEKTPOMArHUTHbIX NOMeX YeMy-MGO B 3TOW 0GCTAHOBKE.

[IEC 60050-161:1990. 161-01-071

3.1.12 WO (EUT): WcnbiTyemoe obopygoBaHue.

3.1.13 onopHas nnacTuHa 3asemneHus (ground reference plane): Mnockas npoBogsALwas MnoBepx-
HOCTb. NOTeHLMan KOTOpPoi UCNO/b3yeTcs B KayecTBe 06LLero onopHoro noTeHuuana.

3.1.14

YCTOMNYMBOCTb K 3/1€KTPOMArHUTHOW NoMexe, MOMEX0yCcToW4YMBOCTb [immunity (to a distur-
bance)): CnocobHoCTb ycTpoiicTBa, 060pyA0BaHNS UM CUCTEMbI (DYHKLMOHMPOBaTh 6€3 yXyALleHns Kave-
CcTBa B NPUCYTCTBUM 3N1EKTPOMArHUTHOW NOMEXU.

[IEC 60050-161:1990. 161-01-20)

3.1.15 nopT (port): KoHkpeTHbIl nHTepdeiic MO ¢ BHeLHe 3N1eKTpPOMarHMTHO 06CTaHOBKOA.
3.1.16

AnNnTenbHOCTb uMNynbca (pulse width): ViHTepsan BpeMeHn Mexay nepsbiM U NOCAeAHUM MOMEH-
Tamu, Korga MrHOBeHHOe 3HauyeHue pocturaet 50 % 3HauyeHuii Bo3pacTalwLero v najarowero poHTOB
nMnynbca.

[IEC 60050-702:1992. 702-03-04, MoamncmuupoBaHo)

3.1.17

BpemMsa HapacTaHus (rise time): VIHTepBan BpeMeHU mMexAy MOMeHTaMu, Korfa MrHoBeHHoe 3Haue-
Hue umnynbca gocturaet sHavase 10 %, a 3atem 90 % MMKOBOIO 3HaYEHUS.
[IEC 60050-161:1990, 161-02-05. moguduupoBaHo]

3.1.18

nepexoaHblii npouecc (transient): TepMuH, 0603HaYaOLMI ABNEHNE WY BENNYMHY, U3MEHSIOLLYIO-
cA Mexay ABYMS COCEAHUMU CTaLMOHAPHLIMKU COCTOSHUSAMUW 3a MHTepBasl BPEMEHMW, KOPOTKWA NO cpaBHe-
HVI0 C MOJIHOW paccMaTpuBaeMoil WKanoli BpeMeHU.

[IEC 60050-161:1990. 161-02-01]

3.1.19 HecnmMMeTpUUHbIi pexum (cBsa3n) [unsymmetric mode (coupling)]: CBA3b C OANHOYHOW NNHK-
el OTHOCUTENIbHO OMOPHOW NNACTVHBLI 3a3eMJIEHUSI.

3.1.20 npoBepka (verification): CoBOKYNnHOCTb onepauuii, KOTOpble UCMO/b3YHTCA A1 NMPOBEPKN CU-
CTeMbl UcnbiTaTenbHOro 060pyAoBaHNa (Hanpumep, UcnbiTaTeNbHOTO reHepaTopa U CoeANHUTENbHbIX kabe-
nei) n gemMoHcTpaLmmn Toro, 4To UcnblTaTenibHas cnctema yHKUVOHMPYET B Npegenax AoNyCTUMbIX OTK/TOHe-
HWI XapakTepucTuk, npusBefeHHbIX B pasgene 6.

MpumeyaHus

1 MeTO,qu, ncnosnb3yemblie nNpu npoBepke, MOryT OoT/indaTbCA OT METOL0B, NCMNOJIb3YEMbIX NPU Kaﬂl/lﬁpOBKe.

2 [ins ueneii HacToALEro ocHoBononarawLlero ctaHgapta 9MC gaHHoe onpefesieHne oTMyaeTca oT onpegene-
HuA. npuBegeHHoro B IEC 60050-311:2001. 311-01-13.

3.2 CokpalieHus

AE — BcnomoraTenibHoe 060pyfoBaHue;
CDN — yCcTpOIiCTBO CBA3W/pa3BA3KU:
GRP — onopHas niacTtnHa 3asemneHuns;
MU — HeonpefeneHHOCTb U3MeEPEHNIA;
PE — 3alwuTHOEe 3a3emneHue.
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4 O6LWme NONoXKeHUsI

McnbiTaHne Ha YCTONUYMBOCTb K MOBTOPSIOLWMMCS 6bICTPLIM NEPEXOAHLIM NpoLieccaM NpeacTaBfsieT co-
604 ucnbiTaHne MO npu Bo3gelicTBUM Navek nepexodHbIX NPoLeccoB, NoaaBaeMbiX Ha MOPTLI 3/1EKTPONMUTa-
HUS. yNpaB/ieHUsl, CUTHaN0B 1 3a3emM/ieHust. CyLiecTBEHHbIMW OCOGEHHOCTAMU AaHHbIX UCMbITAHUI ABNSIOTCS
BbICOKasi aMnuTyAa, Masioe BPEMsS HapacTaHusl, BbiCOKasi YacToTa MOBTOPEHWUS U HU3KAS IHEprus Bo3Aeit-
CTBYIOLLMX UMNY/IbCOB.

VcnbITaHnsi JOMKHBI NPOAEMOHCTPUPOBATL YCTOWUMBOCTbL 3M1EKTPUYECKOTO U 3/IEKTPOHHOMO 060pyAo-
BaHWS K Pa3/IMYHbIM NEePexoAHbIM 3/1EKTPOMArHUTHLIM NOMEXaM, aHaNIoMMYHbIM BO3HMKAOWMM O pesy/ibTate
KOMMYTaLMOHHbIX NPOLLECcCOB (NpepbiBaHuii UHAYKTUBHbLIX HArpy3oK, pa3mblkaHWUili KOHTAKTOB pefe W T. Mn.).

5 VcnbiTatesibHble YpOBHU

MpeanoyTUTENbHbIE UCNbITATE/IbHbIE YPOBHU, MPUMEHNMbIE NPU BO3AENCTBUM 3/IEKTPUYECKUX ObICTPbIX
UMMYNbCOB (Mayek) Ha NOPThbl 3NEKTPONUTaHNSA, yNpaB/IeHNs, CUTHANIOB 1 3a3eM/IeHUs, NpMBeAeHbl B Tabnu-
ue 1.

Ta6nuua 1— WcnbiTatesbHble YpoBHU

BbixogHOe ucnbiTateNbHoe HanpsXXeHne B pexnmMe X0/10CTOro xo4a U yactota NOBTOPEHUA UMMNY/IbCOB

I'IopT 3/1eKTponnuTaHunsa, NnopT 3auWuUTHOro

MopT ynpaBNeHNa u CUTHaNbHbIA NOpT
3azemneHusn (PE)

YpoBeHb
MukoBoe 3HayeHue Ha- YacTtoTa nosTopeHus MukoBOe 3HaAYeHNe Ha- YacToTa nosTopeHuns
npaxeHusa. Ks nMnynbcos. KMy npsxeHna. kB umnynbcos. Ky
1 0.5 5 nnm 100 0.25 5 Wi 100
2 1 5 nan 100 0.5 5 nnun 100
3 2 5 nnn 100 1 5 unun 100
4 4 5 nan 100 2 5 nnun 100
X 1» CneuwnanbHoe CneunanbHas CneuuanbHoe CneuuanbHas

1> X MOXET 6bITb BbILLE, HXE N060r0 YPOBHA WK MEXAY N06bIMU YPOBHAMU. STOT YPOBEHb MOXET 6blTh YCTAHOB-
NeH B cTaHAapTe Ha NpoayKLuuio.

MpumeuvaHns

1 Mpu ncnbiTaHUAX TPAAULMOHHO UCNOMb3YIOT YACTOTY NOBTOPEHUSI UMMY/IbCOB 5 KI'L. 04HAKO YacToTa NOBTOPEeHUst
100 kl'y 60nee coOTBETCTBYET AEWCTBUTENbHOCTU. TexHuyeckne KOMuTeTbl, paspabaTbiBatolie cTaHAapTbl Ha Mpo-
AYKUMI0. [OMDKHBI ONpefennTb 4acToTy NOBTOPEHUS UMNYNbCOB C YYETOM YC/I0BUI NPUMEHEHUS TPyNMnbl OL4HOPOAHONA
npoAyKLMN MK NPOAYKLMN KOHKPETHOro Buaa.

2 [ins HeKOTOPbIX BUAOB NPOAYKLMMN OTCYTCTBYET YeTKoe pasfimune Mexay noptamu 3n1eKTponuTaHna 1 BBoAa/BbiBO-
Aa curHano.. B aToM cnyvyae TexHu4Yeckne KOMUTETbI [JO/MKHbI pasrpaHninTb UX ANs Lenei ucnbitaHui.

OTHOCUTENIbHO BblGOPA UCTbITATE/IbHLIX YPOBHEN CM. NpunoxexHue B.

6 VcnbiTaTenibHOe 060pyAOBaHVe

6.1 O630p

Mpouenypbl kanubpoBkn 6.2.3. 6.3.2 1 6.4.2 npegHasHayeHbl 4159 ob6ecrnevyeHns NpaBuIbHOW paboThbl
ncnbITaTeNbHOIO reHepaTopa, YCTPONCTB CBA3M/Pa3BA3KN U APYTMX YCTPOCTB, 06pasyowmx UcnbiTaTeibHyo
yCTaHOBKY, Tak 4Tobbl Ha O nofgaBanoch ucnbiTaTesibHoe HanpsxeHne YyCTaHOBMEHHON hopMbl.

6.2 leHepaTop nayek

6.2.1 O6wure nonoxeHns

YnpouieHHas cxema reHeparopa npvsefeHa Ha pucyHke 1. OnemeHTbl cxeMbl Cc, Rs, Rmu Cd Bbi6paHbl
Tak, YTobbl reHepaTop co3faBasl 3/IeKTpUYecKne 6bICTPbIE NepexojHble NPOLECCHI B peXnMe X0/10CTOro Xoaa
1 NpU Pe3NCTUBHOW Harpyske conpotueneHnem 50 Om.

4
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IV — MCTOYHUK BbICOKOTO HanpsxkeHWs: Mc — 3apsAHblilt peancTop: Cc — HaKOMUTENbHbIN KoHAeHcaTop. Rt — pesuctop uenu hopmupo-
BaHUA ANUTENbLHOCTM uMnynbca: Rm — cornacywouwuii pesuctop. CO — pasgenutenbHblit KoHgeHcaTop

MpumeyaHune — XapakTepUCTUKM MepeksloyaTens BMecTe C NapasuTHbIMKU 3/1eMeHTaMun cXembl (MHOYKTWB-
HOCTb ¥ €MKOCTb) (hOpMUpPYIOT HEO6X0ANMOE BPEMSA HapacTaHUs.

PrcyHok 1 — YnpolieHHas anekTpuyeckas cxema, oTobpaxatolias OCHOBHblE 3/1EMeHTbl reHepaTopa
GbICTPbIX NEpexoHbIX NpoLeccoB (navek)

A hekTVBHOE BbIXOAHOE MOJSIHOE CONPOTUB/IEHNE reHepaTopa f0/KHO 6biTb 50 OM.

6.2.2 XapaKTepucTuku reHepaTtopa 6bICTPbIX NEPEXOAHbIX NPOLECCOB (1a40K)

leHepaTop [O/MKEH MMETL CeayloLe XapakTepucTuku:

- npegenbl U3MEHEHUS BbIXOAHOTO HaMpPshKeHUs Npu Harpyske conpotusneHnem 1000 OM — no MeHb-
wei mepe ot 0.24 go 3,8 kB;

- npejeibl U3MEHEHWNS BbIXOAHOTO HanpsHXXeHWs Npu Harpyske conpotusrieHnem 50 OM — No MeHbLuei
mepe ot 0.125 a0 2 kB.

leHepaTop AO/KEH MMETb BO3MOXHOCTb paboTaTh 6€3 MOBPEXAEHWUI B peXrMe KOPOTKOro 3aMblKaHUS.

XapaktepucTuku:

MONAPHOCTD UMY TBCOB ....eeueinreriieeeeseenreseenre e nonoxutenbHasa u oTpuuaresibHas,

TUM BbIXOAHOTO CORANHUTENA . c..eeviveiireeiesieeeneienens KoakcmasbHbliA. 50 Owm;

€MKOCTb pas3fefInTe/IbHOro KOHAeHcaTopa............... 10 m® + 20 %;

4acToTa NOBTOPEHNA UMMNYSTBCOB.....ccvveueerrenrerrereenees 3HayeHus, ykasaHHble B Tabnuue 2. £20 %;

paboTa reHepaTopa no OTHOLIEHUIO K dhase

HanPsHKeHNA 3NEKTPOMUTAHUSA ....cceeeiieiieiiie e AaCUHXPOHHasA:

ONIMTENbHOCTb Nayku UMMNYNbCOB (CM. PUCYHOK 2).. (15 £ 3) Mc npu yactoTe noBTopeHus 5 Ky,
(0,75 +0,15) mc npu yactoTe 100 KL,

nepuog cnefoBaHus navek (CM. pPUCYHOK 2 ) ........... (300 £ 60) mc:
dopma nmnynbca:
NPY HATPY3KE 50 OM..coiiiiiiiiieiiiie et Bpems HapacTtaHus tf = (5 = 1,5) Hc.

onutenbHocTb A = (50 £ 15) HC (No ypoBHIO 50 %),
NMMKOBOE 3HaYeHVe HanpsXeHWs — B COOTBETCT-
BUM ¢ Tabnuueli 2. 10 % (cdopma nmnynbca npu
Harpy3ke 50 OM, cM. pucyHOK 3);

nput Harpy3ke 1000 OM........ccocoeiiiiiiiiniieniiie e Bpems HapacTaHus t, = (5 £ 1,5) Hc:
AnutenbHocTb (W= 50 HC (gONyCTUMbIE OTKNOHE-
HWA oT MUHYC 15 He Ao nntoc 100 He):
NMMKOBOE 3HAuYeHVe HamnpsHXeHuss — B COOTBETCT-
BUM c Tabnuuen 2, £20 % (cM. npumeyaHue 1k
Tabnuue 2).
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M *kii

15mM0 ANNWNbHMTBIHM
|MpH5KMIN

0.751
npv 100 Ky,
Mepvog nostopeHT N M ( 300 HC

PucyHok 2 — lMpeacTaBneHne aIeKTpUYeckux GbICTPbIX NePexoiHbIX NpoLeccos (nayek)

PucyHok 3 — MaeanbHas choopma 04MHOYHOTO UMMybca Npu Harpyske 50 Om
C HOMUHaNbHbIMK NapameTpamu /r=5Hc n” =50 HC
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dopmyna ugeansHoi KpUBOK, NpescTaBNeHHON Ha pucyHke 3, VEFT(/). cnepytowas:

veft (*) = *» l-r—
<

e *£FT ["EFTF

kv — MakcumanbHOe uUnu NUKoBoe 3HavyeHune Hanps>xeHuna pa3OMKHyTOI7I uenu {KLI = 1 03HavyaeT HopmManu-

30BaHHOE HanpsixeHue);
v, =0,92: 1, =3.5 Hc; T2=51 HCc, nEFT = 1,8.

MpumeyaHune — BbiBog 3TOW hopmynbl npuBeseH B IEC 62305-1:2010. npunoxeHune B
6.2.3 KannbpoBouHble XapaKTepuCcTUKM reHepaTopa 3/1EeKTPUYEeCcKUX ObICTPbIX WUMMOYNbCOB
(nauek)

XapakTepucTVKu UcnbiTaTeslbHOro reHepartopa A0/KHbl OblTb OTKa/IMGPOBaHbl AN1A TOro, YTobbl NoAa-
TBEPAUTb, YTO OHWM OTBEYalT TpeboBaHUAM HacTosWero craHgapTa. [Ans aToro fo/MKHbl 6biTb NPOBEAEHbI
crnegywouine npoueaypsi.

K BbIXOZy uCMblTaTeNIbHOrO reHeparopa MoAKIYaloT KoakChasibHYt0 Harpysky conpoTveieHnem 50 u
1000 OM. BbixogHOe HanpsXXeHne KOHTPOMPYIOT € NomoLlbio ocuunnorpada. lWrpuHa nonockl nponyckaHms
ocunnnorpadga Ha yposHe 3 b gomkHa 6biTb He MeHee 400 MIy. MNMosHOe conpoTMB/IEHWE UCTbITATENNbHOM
Harpyskn 1000 OM MOXeT 6blTb KOMMIEKCHbIM. XapakTepUCTUKW MOJSIHOTO COMNPOTUB/IEHNSA WCMbITATe/IbHOM
Harpysku;

- (50 £ 1) Owm;

- (1000 + 20) Om; usmMepeHne ConpoTUB/IEHNS NPOM3BOAUTCS Ha MOCTOSSHHOM TOKe.

[onycTyMble OTK/IOHEHUS BHOCKMMbIX MNOTEPb 06eux UCNbITaTesIbHbIX HArpy30K He [OJ/DKHbI MpeBbiwaTth
crnefyoLwWwmnx 3HaYeHnii:

+1 nb Ha yacTtoTax go 100 My,

+3 ab Ha yacTtoTtax ot 100 go 400 Mru,.

JomKHbI 6bITb M3MEpPEHbI Criefdytolime napameTpbl.

- MKOBOE 3HAYEeHMe HanpsHKeHus.

Lns kaxporo HanpsxkeHuss U3 Habopa HanpskeHuid No Tabnuue 2 U3MepsT BbIXOAHOE HanpshkeHue
npu Harpyske 50 Om [Vp (50 Om)). Kaxpgoe namepeHHoe HanpsbkeHue Vp (50 OM) f0/HKHO COOTBETCTBOBATb
ykazaHHOMY B Tabnuue 2 ¢ AonyCTVMbIM OTK/TIOHeHeM 10 %.

Mpu Tex e ycTaHOBKax reHeparopa (Habop HanpsxeHuid) N3MePSOT BbIXOAHOE HaMpsXeHne npu Ha-
rpy3ke 1000 Om [Vp (1000 Owm)]. Kaxgoe namepeHHoe HanpshkeHve Vp (1000 Om) fO/MHKHO COOTBETCTBOBATb
yKasaHHOMY B Tabnvue 2 ¢ 4onyCTMbIM OTK/IOHeHneM +20 %:

- BPEMSA HapacTaHusa 415 BCeX HanpshkeHWin n3 Habopa HanpskeHWid;

- WMpUHA UMNybca ANSA BCEX HANPSHXKEHUIA 13 Habopa HanpsKeHWii;

- yactoTa NOBTOPEHWUS WMMMY/LCOB B npegenax OA4HON nayku Ans nioboro HanpskeHns u3 Habopa Ha-
NPSKEHWIA;

- ANNTENbHOCTb Nayky MMNYbCOB A1 060ro HanNpsHXeHUss U3 Habopa HanpsHKEHWA;

- nepuog naykv UMNysibCOB A1 /TI060ro HanpshxeHnsa 13 Habopa HanpsHkeHWi.

Tab6nm ua 2 — lMwvkKoBble 3HaYeHns BbIXOA4HOIo HanpaAXeHna U 4actoTbl NOBTOPEHUA

YcTaHOBNEHHOe Vp (peXum xonocToro YacTtoTa noBTOpeHus
VpOOOO Om). kB Vp (50 Om). kB
HanpsxeHue. kKB xopa). kB Ky
0,25 0.25 0.24 0.125 5 WK 100
0.5 0.5 0.48 0.25 5unu 100
1 1 0.95 0.5 5unun 100
2 2 1.9 1 5unun 100

4 4 3.8 2 5unun 100
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OKoHuaHue Tabnuupbl 2

CnepyeT NpuHATL Mepbl, 06ecneynBalnllme CBeJeHne napasuTHON eMKOCTU K MUHUMYMY.

MpumeyaHnne 1— lNpuMeHeHne Harpy3o4yHoro pesucropa conpotusneHnem 1000 Om aBTOMATUYECKU CHUXaET
HanpshkeHne n3 Habopa HanpsxeHuii Ha 5 %, kak NnokasaHo B kO/OHke Yp (1000 Om). 3HauyeHne Vp (1000 Om) pas-

HO 3HauyeHuo Vp (PexumM X0/0CTOro xoAa), YMHOXEHHOMY Ha KoadydpuumeHT 1000/1050 [oTHOLWEHWE CONPOTUBNEHNUS
ncnblTatenbHoli Harpysku 1000 Om v 06w ero conpotusnieHns uenm (1000 + 50) Om}.

MpumeuvaHune 2— lNpu conpoTuBneHnn Harpyskm 50 OM n3mepeHHoe BbIXOAHOE HanpsXeHWe paBHO NOM0BUHE
HanpshXeHUst B peXunmMe X010CTOro Xoaa.

6.3 yCTpOVICTBO CBHSI/I/pa3BFI3KVI ONA NOPTOB 3/1EKTpoONUTaHnA ﬂepeMEHHOFO/I'IOCTOFIHHOFO TOKa

6.3.1 XapaKTepucTuku ycTpoiicTBa CBSi3n/pa3Bsa3ku

YCTpOWCTBO CBA3W/Pa3BA3KM MCMOMb3yeTC ANA UCMbITAHUA NOPTOB 3/1€KTPONUTaHMS NepemeHHoro/no-
CTOAAHHOIO TOKa.

Cxema ycTpoiicTBa (Ha npumepe TpexdasHoi ceT 31eKTPONUTaHUs NeEPEMEHHOr0 TOKa) NpMBeAeHa Ha
puUcyHke 4.

TvNUYHbIE XapakTEPUCTUKN YCTPONCTBA CXeMbl CBA3W/PA3BA3KY crefyloLuime:

- UHAYKTUBHOCTbL pa3Ba3ku ¢ pepputom >100 MKIH;

- KOHAeHcaTopbl cBA3U 33 HOP.

CurHan
OT KC/bITETB/ILHCYO
roogelo
.Yy

4 \ C-L g
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Ceofepal tu CBoje <ahK

L, L2.13 — ¢asHble npoBoga: N - HeliTpanbHblil npoBoA, PE — 3awuTHoe 3a3emneHune: CC — KOHAEHCATOPbI COSA3N

PncyHok 4 — YcTpoIicTBO CBA3W/Pas3BA3KM /151 NOPTOB/TEPMUHANOB CETEBOr0 3/1EKTPONUTaHUS
nepemMeHHOro/NMoCTOSAHHOTO ToKa

6.3.2 KanubpoBka ycTpoiicTBa cBA3U/pa3Bsi3ku

[na kanMbpoBKyN XapakTepucTUK YCTPOMCTBA CBS3U/Pa3BA3KM [O/MKHO OblTb WCMOMb30BaHO U3MepU-
TenbHoe obopyaoBaHNe, onpesesieHHoe Kak NpUrogHoe A9 BbINOTHEHUS KanmbpoBky no 6.2.3.

Kannbposka ycTpoiicTBa cBA3W/pa3BA3Ky Ao/KHA OblTb NPOBEAEHa C NCMOMb30BaHNeM reHeparopa, Co-
OTBETCTBME KOTOPOro TpeboBaHnAM 6.2.3 AO/IKHO BbITb NOATBEPXAEHO.

Kannbposka hopmbl curHana gosmkHa 6biTb NpoBegeHa B 0OLEM HECUMMETPUYHOM peXume CBA3N,
T. €. Npu nogaye MMNYNbCHbIX MOMEX OAHOBPEMEHHO Ha BCe NUHMKU. MpKn 3TOM hopma curHana foskHa 6biTb
oTKanmMbpoBaHa MHAUBUAYaANbHO 418 K&XKAOro MyTW CBA3W Ha KaxLiom BbixogHom TepmuHane (L. L, LL, Nu
8
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PE) ycTpolicTBa cBA3W/pasBsA3KM C UCNOSIb30BAHHOM OAMHOYHON 50-0MHOI Harpys3ku, NOAKNKYEHHON K onop-
HOMY 3a3eM/IeHMI0. Ha pucyHke 5 nokasaHo O4HO U3 NATU KasIMBGPOBOYHBIX U3MEPEHUA — kanimbpoBka L1 no
OTHOLLUEHMIO K ONOPHOMY 3a3eM/IEHUIO.

NMpnmevyaHne 1— OTAenbHaa NPoOBepKa KaX4oro nNyTu cBsA3WM 06ecneynBaeT NpaBuIbHOE PYHKLMOHUPOBaHME
N Kanm6poBKy KaxAolh NuHuN.

CnepyeT cobntogatb OCTOPOXHOCTb NPU UCMOMb30BaHNN KOaKCHasibHbIX afanTepoB A/ CBA3W C Bbl-
XO,0M YCTpOIiCTBa CBA3U/Pa3BA3KM.

CoefvHeHNe Mexay BbIXOAOM YCTPOCTBa CBA3U/Pa3BA3KM U KOAKCMasibHbIM a4anTepoM AO/MKHO 6biTh
Kak MOXHO Kopoue, Ho He 6onee 0.1 m.

KannbpoBky NpoBOAAT Npu YCTAHOBKE 3HAYEeHUS BbIXOAHOTO HanpshkeHus resepartopa 4 kB eHepatop
NOAKMIOYAOT K BXOAY YCTPOWCTBA CBA3W/Pa3BsA3ku. Kaxablii oTAeNbHbIA BbIXO[, YyCTPOCTBa CBS3WU/pPa3BsA3ky
(06bI4HO NogxntouaeMblii k O) nocnegoBaTeNbHO HArpyxarT Ha conpoTusneHne 50 OM. B TO BpeMS Kak apy-
e BbIXOAbl OCTaBAAIOT HEHArpyXXeHHbIMU. MKoBOe 3HauYeHne HanpshkeHns 1 Gopmy curHana perncTpupyroT
ANA KaXxAol NONSAPHOCTW.

Bpemsa HapacTaHuss UMMyIbCOB A0/MKHO b6bITh (5,5 + 1.5) He.

[OnutenbHOCTb UMNynbca fomkHa 6biTb (45 £ 15) He.

MnkoBOe 3HaYeHne HanpshKeHUst fOHKHO 6bITh (2 £ 0,2) KB B cOOTBETCTBMM C Tabnuuen 2.

NMpumMmeuyaHue 2 — 3HAYeHUs, NPUBELEHHbIE Bbille, NMPEACTABAIOT CO60I pe3ynbTaTbl MPUMEHEHUS paccMa-
TPMBAEMOro MeTofa KasmGpoBKN YCTPOCTBA CBA3N/PA3BA3KM.

OcTaTouHOe HamnpshkeHne UCMbITaTeIbHOro NMMY/IbCca Ha BXOA4Ax NUTaHUA YCTPOKCTBA CBA3W/Pa3BA3kM
NPy OTK/TIOYEHUW CeTU 3M1IEKTPONUTaHUA He A0/MKHO npesbiwats 400 B npu n3mepeHun oTaenbHO Ha KaKaom
BxogHOM TepmuHane (L. L2, LI. N. PE) c oguHouHol Harpy3koii 50 OM. npu ycTaHOBKe reHepatopa Ha 4 kB
1 MCMONb30BaHNN yCTPOICTBA CBA3N/Pa3BA3KM B OOLLEM HECHMMETPUYHOM pexume CBA3M, T. €. Npu nogade
nepexoAHbIX NPoLEeccoB 0HOBPEMEHHO Ha BCe JIMHUN.

CvrHan
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6.4 EMKOCTHbIe Kfelin CBA3U

6.4.1 O6wme nonoxeHuns

EMKOCTHbIE Kneln cBA3W o6ecneymBaioT BO3MOXHOCTb MOAAYN 3/1EKTPUYECKUX BbICTPLIX UMMY/1bCOB
(nayek) Ha ncnbiTyemble Lenu 6e3 nogknoyeHns K knemmam noptos MO. akpaHam kabenein nnu kakmm-nm6o
MHbIM YacTam LNO.

EMKOCTb CBS3M Kfelleil 3aBUCUT OT gnameTpa kabens, ero Mmatepuana n akpaHa kabens (npu Haamuum).

Mpr6op COCTOMT U3 3aXKMMHOIO 3/1IeMeHTa (BbINO/IHEHHOrO, HanpuMep, U3 OLMHKOBAHHON CTanu, naty-
HW. MeAu Unv antoMUHNA) 418 pasMeLleHns kabenei (NNOCKUX Wan KPYr/biX) UCTILITYEMON Lenu, pasMelleH-
HOro Ha nnacTuHe 3asemneHus. MNnaacTuHa 3asemneHus A0/HKHA BbICTynaTh 3a rpaHulbl 3aXuMMa He MeHee
4yem Ha 0,1 M C KaX[0i CTOPOHbI.

EMKOCTHbIe KeLm fOo/MKHbI UMETb Ha KaX0M KOHLLe BbICOKOBO/IbTHbI KOaKCUanbHbIl pasbem Ans nog-
K/IOYEHUS UCMbITATE/IbHOTO reHepaTopa. VcnbiTaTenbHblli reHepaTop NOAKIIYAT K TOMY KOHLY Kfellei cBs-
3. KOTOpbIV pacnonioxeH 6nmxke k NO.

Ecnu knewm cBaA3nM MMEIT TOMbKO OfWH BbICOKOBO/IbTHbIV KOAKCUanbHbIli pasbeM, TO OH JO/KEH 6bITb
pacnosioXeH Tak. YTO6bl BbICOKOBO/IbTHbIV KOakcHasibHbI pasbem 6bln MakcMmanbHO NpubavmkeH k VO.

Camu Kknewm A0/MKHbI GbITb Kak MOXHO 60/1ee NAOTHO 3aKpbITbl, YTOObI 06ECNEUYNTL MakCUMabHYI0
€MKOCTb CBSI3U Mexfy kabenem v knewjamu.

Mprumep MexaHN4Yeckol KOHCTPYKUMU KNeLleil CBA3M npuBedeH Ha pucyHke 6. Knewy cBA3W JOKHbI
ObITb CeayLmnx pasMepos:

- BbICOTa HWXHel nnacTuHbl cessu (100 + 5) mm;

- LUMPUHA HWXKHE NnacTuHbl ¢BA3Mn (140 + 7) mm;

- ANVHA HWXHEeN nnacTuHbl cBasn (1000 + 50) mm.

MeTog CBAI3N C WCNO/b30BaHWEM Kelel UCNoNb3yT 4718 UCMbITAHWA Ha NNHWAX, NOAKIYaeMbIX K
CUTHa/bHbIM NopTaMm K nopTam. [lonyckaeTcs WCMOMb30BaHWE KeLei CBA3M Ha nopTax a/1eKTponuTaHus,
€c/n YCTPOICTBO CBA3U/pa3BA3kM Mo 6.3 He MOXET OblTb NPUMEHEHO (cM. 7.3.2.1).

Momepb* a MwumMveTpe*
Opsyave m xpuw,y +b%

6.4.2 KannbpoBKM eMKOCTHbIX Knelei cBa3un

[na kannbpoBKN XapaKTEPUCTNK EMKOCTHbIX KneLiel cBA3U f0/MKHO GbiTh NCNO/Ib30BAHO U3MEpPUTESb-
Hoe 06opyaoBaHve, onpeaeneHHoe Kak NpUrogHoe AN BbINOSIHEHUS Kanmbposky no 6.2.3.

MpeobpasoBaTenbHasa NaacTMHa (CM. PUCYHOK 7) A0/MKHa 6bITb BCTaBeHa B kel cBA3un. s nogknio-
YeHVs K N3MepPUTENIbHOMY Harpy304HOMY aTTeHaTopy A0/HKeH ObiTb MCNOMNb30BaH COeAVHUTENbHbLIN ajan-
Tep C HU3KOWN UHAYKTUBHOCTbIO CBA3U C 3a3eMneHnem. Cxema ycTaHOBKM NMpuBeAeHa Ha pucyHke 8.
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PucyHok 8 — Kanu6poBka eMKOCTHbIX KNeleli CBS3U ¢ UCNONb30BaHMeM npeobpasoBaTtesibHol NAacTuHbI

MpeobpasoBaTtenbHas NaacTHa COCTOUT M3 MeTa/IMyeckoro nmcra pasmepom 120 x 1050 mm. makcu-
MaJIbHOW TONLWMHON 0.5 MM. N30/IMPOBAHHOrO CBEPXY Y CHWU3Y AUINEKTPUYECKUM JIMCTOM TONLWWMHON 0.5 MMm.
[nsa Toro 4To6LI M36EXaTh KOHTaKTa KeLein ¢ npeobpasoBaTenibHOM NAAaCTUHOM, Ao/MKHA ObiTb 06ecneveHa
ee 130/18UmMa co BCeX CTOPOH, BblAEPXMBaloLLan HanpsxxeHne He merHee 2.5 kB. Ha ogHom KoHLe npeobpa3so-
BaTe/IbHYI0 NACTVHY MOAKMNIOHAIOT K COEAMHUTENbHOMY afanTepy, UCNob3ys COeAUHEHNEe C MasbiM NOHbIM
CONpoTUBNEHNEM ANMHOW He 6onee 30 Mm. MpeobpasoBartenbHas nnacTuHa [o/MKHa ObiTb pasmelleHa B
eMKOCTHbIX K/eljax CBA3W Tak, YTOoObl KOHeL, C coeiviHeHneM Obl/1 COBMELLEH C KOHLLOM HWXHER NaacTuHbI
CBA3N. Coe,D,I/IHVITerIbeII7I ajanTtep A0/DKeH yCTaHaB/MBaTb coefiHeHne C HU3KMM MNOJIHbIM CONPOTUB/IEHNEM
C NMaCTUHOI 3a3emsieHnsl, 4To6bl 06ecneynTb 3a3emMieHne KoakcuasibHOr0 M3MEepPUTENIbHOTO Harpy304HOro
aTtTeHtoatopa 50 OM. PaccTosiHue mexay npeobpa3oBaTtesibHON NNACTUHKOW U M3MePUTENbHbIM Harpy304HbIM
arTeHroaTtopoM 50 Om He A0MKHO npesbiwaTtb 0,1 M.

MpumeuvaHne — 3a3op MexAay BepxHeli NiacTUHOl CBA3KM 1 Npeobpa3oBaTeslbHOW NIACTUHON He UMeeT cy-
LEeCTBEHHOTO 3HAYEeHUs.

dopma curHana AomxHa 6bITb OTkaNMbposaHa ¢ ogHUM pesnctopom 50 Owm.

KannbpoBka knelyei gomkHa 6biTb NPOBeAeHa C UCNONb30BaHNEM reHepaTopa, COOTBETCTBUE KOTOPOro
TpeboBaHuAMMN 6.2.2 1 6.2.3 AOKHO 6bITb NOATBEPXKAEHO.

KannbpoBKy NpoBOAAT NpU yCTAHOBKE 3HAYEHUS BbIXOLHOMO HanpshkeHus reHepatopa 2 kB.

leHepaTop NOAKMIOYAIOT K BbIXOAY KNellei cBsi3n.

MnkoBOe 3HaYeHWe HanpsHXXeHWs 1 napameTpbl hOPMbl CUTHANA PErMCTPUPYIOT Ha Bbixode npeobpaso-
BaTe/IbHON NIACTUHBI, PACNONOXEHHOM Ha NMPOTUBOMOIOKHOM KOHLIE KNeLlei.

XapaktepucTuku hopMbl CUTHaNa A0/HKHbI COOTBETCTBOBATL C/IeAYOLWNUM TpeboBaHUAM:

- Bpems HapactaHus (5 £ 1.5) Hc;

- wupvHa nmnynbca (50 £15) Hc;

- NMKOBOE 3HayeHune HanpshxeHus (1000 + 200) B.

7 WcnbiTaTtenbHasa yctaHoBKa

7.1 O6uwue nonoxeHus

B 3aBMCHMOCTM OT MecTa NPOBeAeH)sl UCMbITaHWI pasnuyatoT:

- TUNOBbIE WCMbITAHUS (MCMbITAHUA A/1s1 NOATBEPXAEHNUS COOTBETCTBYS), NMPOBOAUMbBIE B WCMbITATE Ib-
HbIX flabopaTopusix:

- UCMbITAHWSI HA MecTe 3KcnJyaTaluu, NPoBOAMMbIE NOC/Ie OKOHYATEbHOI YCTaHOBKM 060pyA0BaHNS.
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MpeanoyTUTebHBIM METOAOM UCMbITAHUIA ABNAIOTCSA TUNOBbLIE UCTbITAHWS, NPOBOAMMbIE B UCMbITATE b-
HbIX nabopaTopusix.

MO npu ncnbITaHWsIX SO/MKHO GbiTh pasMelLeHo B COOTBETCTBUMN C MHCTPYKLMAMM U3rOTOBUTENS MO ycTa-
HOBKe (Mpu Hann4mm).

7.2 VcnbiTaTenbHoe obopyfoBaHue

7.2.1 O6uume NnonoxeHns

VcnbiTatensHas ycTaHOBKa BK/lOYAET B cebs cnepylollee 060pyaoBaHne (CM. pUCYHOK 9):
- OMOPHYI0 NACTUHY 3a3eM/IEHNS:

- YCTPOIACTBO CBSA3M (YCTPOMCTBO CBA3U/PAs3BA3KM NN €EMKOCTHbIE K/TOLLM CBSA3N);

- YCTPOWCTBO pa3BA3ky (€CNU NMPUMEHUMO);

- UCMbITaTeNbHbINA reHepaTop.

7.2.2 TpoBepka ucnbiTaTesibHON annapartypsbl

Llenb npoBepkn — yb6eAnTbCSA B TOM. YTO MCMbITaTe/lbHasA YCTAHOBKA C MPUMEHEHUEM 3/1EKTPUYECKMX
6bICTPbIX NEepexofHbIX Npoueccos (nadvek) PyHKLMOHNPYET NpaBu/ibHO Mexay kannbposkamu. Mcnbitatens-
Has yCcTaHOBKa C MPUMEHEHNEM 3NEKTPUYECKMX ObICTPbIX NEPEXOAHbIX NpoLeccoB (navek) BkIOYaeT B cebs:

- reHepaTop 3NEKTPUYECKMX BbICTPbIX NEPEXOAHBIX NPOLEeCcCoB (nayek);

- YCTPOWCTBO CBA3U/Pa3BA3KY;

- @MKOCTHbIE K/eLu CBA3W.

- coeiviHUTE bHbIE Kabenu.

UT06bI NMPOBEPUTH MPaBUIbHOCTb (PYHKLNOHMPOBAHUSA CUCTEMbI, AO/KHbI OblTb MPOBEPEHbI Crefyto-
e curHasbl:

- CUrHan aNeKTpUYecknx GbICTPbIX NEPEeXOHbIX NPOLLEeCcCcoB (Mavyek) Ha BbIXOAHOM 3aXMMe yCTpolicTBa
CBA3N/pasBA3KY;

- CUTHas 31eKTPUYECKMX BbICTPbIX NEPEXoAHbIX MpoLeccoB (Navek) Ha EMKOCTHbIX KeLax CBA3N.

JlocTaTtoyHO NPOBEPUTHL C MUCMOMNb30BaHWEM COOTBETCTBYIOLLETO U3MepUTeNbHOro obopygosanHuns (Ha-
npumep. ocuunnorpada), 4to 6bICTpble NepexodHble npouecchbl (CM. PUCYHOK 2) NPUCYTCTBYIOT Ha Nt06oM
ypOBHe npu ycnosuu, 4to NO He NoAKNI0YEHO K cUCTEME.

WcnbiTatensHele nabopaTopum MOryT CamoCTOATENIbHO YCTAHOBUTL KOHTPOJIbHbIE OMOPHbIE 3HAYEHUS,
OTHECeHHbIe K 3TOli NpoLeaype NpoBepKU.

Mpumep npoueaypbl NPOBEPKN EMKOCTHbLIX KNeLeii CBA3N npusegeH Ha pucyHke 10.
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OakTnwpkd

PucyHok 10 — lMpumMep NpoBepKu eMKOCTHbIX Kelei ceasun

7.3 WcnbiTaTenbHas yCTaHOBKa A4 TUNOBbIX nUcnbITaHui, npoBogNMbIX B na60paT0pV|9|x

7.3.1 Ycnosus ucnbiTaHui

K ncnbitaHvam, npoBoAnMMbIM B 1abopaTtopusax, B KOTOPbIX BbINO/HEHbI 1a60paTOpHbIe OMOPHbIE YC/0-
BMS N0 8.1. NPMMEHSAIOT crieaylolime TpeboBaHus.

HanonbHble MO 1 o6opyfoBaHue, npefHasHavyeHHoe A8 MOHTaXa B ApYrux KOHurypauusx, ecnm He
yKasaHo MHoe, A0/MKHbI ObiTb pasMeLleHbl Ha OMOPHON NNAacTUHE 3a3eM/IeHUs U U30MPOBaHbl OT Hee Noj-
cTaBKoOl U3 HenpoBogALero matepmana tonwuHoli (0.1 £ 0.05) m (cMm. pucyHok 11). lonyckaeTcs npuMeHeHne
HEeMnpoBOAALLMX BA/IMKOB/PONNKOB.

HactonbHoe o60pyAoBaHne n 060pyaoBaHne, 06bIYHO YCTAHOBIEHHOE Ha MOTO/MKaxX UK CTeHax, a Tak-
Xe BCTpavBaemoe obopyfoBaHue f0MKHblI 6biTb McnbiTaHbl Npy pasMelleHun MO Ha (0.1 £ 0.01) m Bbiwe
NNacTUHbl 3a3eM/1eHuUs.

McnbiTaHme HacToNbHOrO 060pyAOBaHNA 3HAYUTE bHBIX PA3MEePOB UIN HECKOMbKNX CUCTEM MOXET BbiTh
NpoBeAEeHO Ha MOy NPU COXPAHEHWM TeX Xe CaMblX PacCTOsHWI, KOTOpble MMeNn MeCcTo B MCMblTaTesIbHOW
KOHhUrypauum HacTonbHOro 060pyA0BaHus.

OWIMMIOMIHIWIW AN
o bT* MU

*

I rposqrpK

(A) - pasmelleHne Ans CBA3WN C NUNuen anekTponutaHuu; (B) — pasmeljeHue 4aa CBA3N C INHUAMU CUTHANOB

PucyHok 11 — lMpumep ncnbiTaTeNbHON YCTAHOBKU ANt 1a60paTOpPHbIX TUMOBbLIX UCNbITaHW
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McnbiTaTenbHblili reHepaTop ¥ YCTPOWCTBO CBS3U/PadBA3KM A0/KHbI ObiTb COEAVHEHbI C OMOpPHON nna-
CTVHOI 3a3eM/eHus.

MnacTuHa 3a3emMneHus Ao/HKHa NpeAcTaBnsATb coboii MeTanamyeckuii ANCT (MeAHbIA NN amtoMUHK-
€Bblil) TONWMHOW He MeHee 0,25 MM; MOryT 6bITb MCMO/Ib30BaHbl APYr1ne MeTas/iMyeckne maTepuasbl, HO
TOMWMHON He MeHee 0.65 mMm.

MuvHUManbHble pasmepbl MACTWHbI 3a3eM/IeHNsA A0/MKHbI 6bITh 0.8 * 1 M. dakTnyeckme pasmMepsbl 3a-
BUCAT OT pa3mepos VO.

MnacTuHa 3a3eM/ieHns A0/MKHA BbICTynaTh 3a rpaHuubl MO He MeHee yeM Ha 0.1 M C KaXJ0i CTOPOHbI.

[na obecneyeHns 6e30NacHOCTU NjacTMHa 3a3eM/IeHNs A0/KHA OblTb COeAMHEHA C 3aLUTHbIM 3a3eM-
nexvem (PE).

MO [0/MKHO BbITb PACcNofOXEHO U NOAKMOYEHO A5 06ecneyeHns PYHKUVOHNPOBAHUA MO Ha3HAYEeHUo
1 B COOTBETCTBUM C TEXHUYECKNMU TPeOOBaHUSIMU K YCTAHOBKE 060pYA0BaHUS.

MwuHumManbHoe paccTtosiHue mexay MO n nobbiMy ApYrvMMU NPOBOASLLMMY CTPYKTYpamu (Bkoyas re-
HepaTtop. BCnomoraTesibHOe 060py/A0BaHNE U CTEHbI 3KPAHMPOBAHHOW KOMHATbI), 33 UCKNHOUYEHUEM MIACTUHbI
3a3eM/ieHuns, AO/MKHO ObiTb 6osee 0,5 M.

Bce kabenu ana MO pomkHbl GbITb pasmelleHbl Ha U3onupylolell nogctaske Ha BbicoTe 0.1 M Hag,
nnacTuHoli 3azemneHus. Kabenu, He nogBepraemMble BO3AEWCTBUIO 3/IEKTPUYECKUX ObICTPbIX NEPEXOAHbIX
npoueccoB (nayek), AOMKHbI MPOXOAUTb Kak MOXHO Aasiblie OT UCNbITYEeMOro kabesns ¢ TeM, YTOObI MUHUMU-
31MpoBaTb CBA3b MexXay kabensmu.

MO f0MKHO 6bITb NPUCOEANHEHO K CUCTEME 3a3EMJIEHUS B COOTBETCTBUN C TPEOGOBAHNAMU U3FOTOBUTE-
NS K YCTaHOBKE; UCMO/Ib30BaHMe AOMNOMHUTE/bHbIX 3a3EM/ISIOLWNX NPOBOAHUKOB HE A0MNyCcKaeTCs.

[MonHoe conpoTuBNEHVE COeAMHEHMIT 3a3eMNSAILWNX kabenei ycTpoincTBa CBA3U/pa3Ba3kM C ONOPHOWA
NAacTUHON 3a3eM/IEHNSI N BCEX 3/IEKTPUYECKUX COEANHEHWNI [LO/TKHO ObITb HA3KOMHAYKTUBHbLIM.

[ns nogaun ncnbiTatesibHbIX HANPSHXEHWUIA AOMKHbI UCMO/b30BaTbCSA /IMG0 YCTPOCTBO HENOCPEACTBEH-
HOW CBA3W, NGO EMKOCTHbIE KeLu.

VcnbiTaTenbHble HaNPsXXeHUst AO/KHbI ObITh NOJaHbl NOOYEpPeAHO Ha Bce nopTbl VO. BKAoYast NopThbl
ANs NoAKNoYeHns kabenei, coeguHALMX OTAEeNbHbIE 06pa3Lbl 060pyA0BaHNsA, NOABEpPraemble UCMbITaHu-
AM. UCKNIoYas cnyvaid, Korga A/iMHa CoeguHUTENBHOrO kabens He Mo3BONSieT NPOBECTM UCMbITaHue (CM. pu-
CYHOK 12).

Pu nBpH W MeHrpac

MpumeuaHune — [anHa kabesnsl, KOTOPbIA JO/KEH 6bITb UCMbITAH, 06bIYHO YCTAHAB/IMBAETCSH TEXHUYECKUMUN
KoMUTeTamu, paspabaTtbiBalLMMU CTaHAAPTbl HA NPOAYKLMIO.

PucyHok 12 — Mpumep ncnbiTaTeNibHOW YyCTaHOBKM, BKOYaloLeli B ceba cuctemy m3 AByX HamosbHbIXx MO
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O6opyaoBaHue, noctasnsiemoe 6e3 kabenei, OMKHO ObITb UCTbITAHO B COOTBETCTBUM C UHCTPYKUME
no pa6oTte/ycTaHOBKE WM MO CLEHAPUI0 HaUXyALero ciydas.

O6opyaoBaHue C BbICOKMMU KabenbHbIMW BBOAAMMW LO/MKHO OGbiTb YCTAHOB/EHO, Kak Moka3aHo Ha pu-
CyHke 13.

Ana 3awmTel BCNoMoraTenbHoro o6opyaosaHns (AE) M 06LEeCTBEHHbIX pacnpefennTesibHbIX ceTel
[OMKHBI GbITb MCMOMIb30BaHbl YCTPONCTBA pa3BA3KMA MW MOrAoLWaLne ycTpoiicTBa 06LLero HeCMMMeTpUY-
HOro pexuma.

Mpy “CNONb30BaHUN EMKOCTHbIX Kelleli CBA3N MUHMManbHOe paccTosHue Mexay nnactuHamy cBA3M
Knewew 1 nobbIMU APYrMU NPOBOAALLIMMU NOBEPXHOCTAMM (BKNIOYAA reHepaTop), 3a UCKI0YEHNeM naacTu-
Hbl 3a3eM/ieHns nog Knewamu ceasun n nog MO. fomkHO 6biTb He meHee 0.5 M.

PaccTtosiHne mexay ntobbiMmu yctpoinctBamm cBsizn n MO fo/mkHO 6biTb 0.5—0.6 M 4N HACTONLHOTO MC-
nbiTatensHoro obopygosanunsa u (1,0 £ 0.1) M AN HANosLHOrO 060pyA0BaHUA, €C/IU NHOE He yKa3aHo B CTaH-
JapTax, pacnpocTpaHALWUXca Ha Npoaykuunio. Ecnu nsnyeckn HeBO3MOXHO NPUMEHUTL YKa3aHHbIe Bbille
paccTosHUSA, TO JOMNycKaeTCa NPUMeHUTb ApYrne paccTOSTHUA € 3anncbio B MiaHe UCNbITaHWiA.

Ecnu kabenb mexgy MO 1 yCTPOWCTBOM CBSA3W CbEMHbIN, TO OM JO/DKEH OblTb KOPOTKUM, HACKOJIbKO 3TO
BO3MOXHO, 4TO6bI COOTBETCTBOBAaTH TPEOGOBAHMAM HacToSALWEro nogpasgena. Ecnv nsrotosutens npegocras-
nset kabenb, NpeBbILLANLIAIA PACCTOSHAE MeXAy YCTPOWCTBOM CBA3WM M MecToMm BBoga B MO. To m3nuwek
ONVHbI 3TOro kabens AomKeH 6bITb CBEPHYT B XIYT 1 HaxoAMTbCa Ha BbicoTe 0.1 M Haj nnacTuHol 3a3emse-
HMA. Ecnn B ka4eCTBO YCTPOCTBA CBA3WN MPUMEHSAIOTCA €MKOCTHbIE Keln CBA3W, TO U3nuwek kabens fon-
XeH ObITb CBEPHYT B XIyT Ha CTOpPOHe AE.

Yactn MO ¢ coeguHUTeNbHbIMY kabensaMmu 4nMHON MeHee 3 M. KOTOPble HE UCMbITbIBAOTCS, AO/KHbI
6bITb pa3MeLLleHbl Ha M30MMpYtoLWel nogcTaBke. PaccTosiHue mexay vactamu MO fomxHo 6biTe 0.5 M. A3-
NULWeK ANUHbI Kabensa Ao/KeH 6bITb CBEPHYT B XIYT.

Mprmepbl NcnbITaTebHbIX YCTAHOBOK ANA UCNbITaHW B 1abopaTtopmmn npuBeAeHb! Ha pucyHkax 11— 14.
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7.3.2 MeToAbl nogaun UcnbiTaTesibHOro HanpsXxeHuna Ha NO

7.3.2.1 O6wme nonoxeHus

MeTog, ncwaum ncnbitatenbHoro HanpsxeHns Ha MO 3aBucut oT Tuna noprta MO. Kak yKasaHo HuxXe.
7.3.2.2 TlopTbl 3/1€eKTpONUTaHNsA

Mpumep vcnblTaTenbHOM YCTAHOBKM 4718 NPSAMOV NoAayn HanpsKeHUs aNeKkTpuYeckux bbICTpbIX nepe-

XOAHbIX NPOLECCOB (Mayek) NoMex Yepes yCTPOWCTBO CBA3U/Pa3BA3KM NPUBELEH HA pUcyHke 14. PucyHok 14
UNNOCTPUPYET NPeAnoYTUTE NbHbIA METoZ, CBA3M C NOPTOM MUTAHMS.

[na o6opynoBaHus, UMetoLLero nopT NUTaHus 6e3 KNemMMbl 3a3eM1eHUs1, UCMbITaTesIbHOe HanpshkeHue
nofaeTcs TOJ/IbKO Ha finHum L n N.

PucyHok 14 — lMpumep ncnbiTaTenbHoOn YCTaHOBKW ona I'IpFIMOI7I CBA3UN UCNbITATE/IbHOIo HanpsaXeHns
C noptamn nutaHuA ﬂepeMeHHOrO/ﬂOCTOﬂHHOFO TOKa A1 TUNoBbIX ucnbITaHnin B na60paT0p|/||/|

Ecnu npuroHoe yCcTpOCTBO CBA3M/Pa3BA3KM OTCYTCTBYET, HanpuMep npv NoTpe61s9eMoM nNepemMeHHOM
Toke 6onee 100 A. fonyckaeTcsa NpUMeHeHne cnefyLmnx anbTepHaTUBHbIX METOL0B:

- B cnyyae 06Lero HeCMMMETPUYHOTO U HECUMMETPUYHOTO PEXMMOB CBA3W NPeAnoyYTUTE/IbHbIM ABNS-
eTcs NPsAMOi BBOZ C UCMO/Ib30BaHMEM KOHAEeHcaTopa eMKocTbio (33 + 6,6) HO;

- €C/M NPAMOi1 BBOJA, HEMPAKTUYEH, UCNO/b3YIOT EMKOCTHbIE KMeLn CBA3N.

7.3.2.3 CurHasnbHble NMOPTbl U NOPTLI yNpasfieHns

Ha pucyHke 11 1 pucyHke 12 nokasaHbl NpUMepbl UCNO/b30BaHNA EMKOCTHbIX KNeLei cBA3n ansa noga-
Yu MCMbITATENIbHOTO HaMPSXXeHNS NOMEXW Ha CUTHabHbIe MOPTbl M NOPThl ynpasneHns. Kabenb fomkeH 6biTb
pa3mMelleH B LieHTpe kneLleli cBs3u. HeuncnbITbiBaBMOE Un BCrioMmoraresibHoe Nogkt4eHHoe 060pyaoBaHme
crnepyet o6ecneynTb COOTBETCTBYHOLWMUMN pa3Bsa3Kamu.

7.3.2.4 Knemmbl 3a3eMneHns

McnbiTaTenbHON TOUKOM Ha MeTan/IMyeckom Kopnyce 060pyAoBaHns, MMEIOLLEro pasbeM NUTaHUA C Bbl-
BOAOM /15 3a3eM/eHNs, [0/MKHA OblTh KNeMMa 3aluTHOrO 3a3eMIeHNS.

Ecnu ycTpoiicTBO CBA3W/Pa3BA3KM HENPYMEHMMO, MCMbITaTe/IbHOE HanpshkeHWe AOMKHO ObiTb NogaHo
Ha coenHeHVe 3awmTHOro 3asemneHus (PE) yepes KoHAeHcaTop CBA3N eMKOCTbo (33 + 6.6) HO.
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7.4 WcnbliTaTenbHas ycTaHOBKa A1 UCNbITAHWIA, NPOBOANMbIX HA MECTe YyCTaHOBKM

7.4.1 O630p

McnbiTaHna Ha MecTe yCTaHOBKM NPOBOAAT TO/IbKO MO COrNalleHnio Mexay U3roToButenem u 3akasuu-
KoMm. CrieflyeT yunTbIBaTb, YTO CAMO UCTbITAHME MOXET 6bITb paspylimnTesibHbiM 415 NO. a gpyroe coBMeLLeH-
Hoe ¢ MMM 060pyf0BaHne MOXET ObITb NOBPEXAEHO NN €My MOXeT ObiTb HAHECEH MHOW yLepo.

O6opyaoBaHne Man cuctema Ao/MKHbl 6bITb UCNbITAHbl NOC/E OKOHYaHWA MOHTaXHbIX paboT. McnbiTa-
HMA Ha MecTe YCTaHOBKM MPOBOAAT 63 NpUMEHEHUs YyCTPOWCTB CBA3W/Pa3aBA3KM 418 TOro, YTOObl UMUTUPO-
BaTb. HACKO/IbKO 3TO BO3MOXHO, peasibHY0 3/1eKTPOMArHUTHY0 06CTaHOBKY.

Ecnn obopygoBaHne nnn cuctema, He oTHocsawwmecs kK MO. nogsepratoTca HebnaronpmuaTHOMY BO3Ael-
CTBWIO BO BPEMS UCMbITAHWUIA, TO JO/MKHbI, NO COrNALIEHN0 MexXay U3roToBMTeNeM 1 Nosb3oBaTenem, npume-
HATbLCA YCTPONCTBA CBA3WN/Pa3BA3KN.

7.4.2 McnblTaHWA Ha nopTax 3/1IeKTPONUTAHUA 1 3a3eMIeHns

WcnbiTaTenbHoe HanpshkeHne J0/MKHO OblTb NOAAHO OAHOBPEMEHHO MEXAY ONOPHOI NIacTUHON 3a3eM-
NeHVA 1 KNeMmamy 3N1eKTPONUTaHNS NePeEMEHHOr0 WU NMOCTOSHHOIO TOKa, a Takke KNeMMOW 3amnTHOro nim
PYHKLMOHaNbLHOro 3a3emnenns Ha kopnyce MO (cM. pucyHok 15).

YN1BMM NOCroAnoro Toka Jo/mkHa paocaeTpuacTbCs Hb TOTMYHbIM 06pa3oM.
|Yep»Haktd (b1} 0BCaM.

PE — 3awuTHoe 3a3zemneHue; N — HeiliTpanb: Ly, Lz. L3 — ¢pa3Hble npoBOoAa 3/1€KTPONUTAHUSA NEPEMEHHOT0 Toka

PucyHok 15— Mpumep ncnbiTaHWii Ha MecTe YyCTaHOBKM Ha NopTax 3/1eKTPONMTaHNs nepeMeHHOro/noCTOSIHHOIo Toka
N KIeMMax 3aliUTHOTO 3a3eMJ/1IeHNA CTalMOHapPHOro HanosbHoro KO

OnopHasa nnacTuHa 3a3emneHns, Kak ykasaHo B 7.3.1. fo/kHa 6bITb ycTaHoBNeHa psgom ¢ MO u npu-
coefiMHeHa K 3alMTHOMY 3a3eMJ/IEHUI0 B CETU 3NEKTPONUTaHUSA.

[eHepaTop 3/1eKTPUYECKMX ObICTPLIX MEpPexofHbIX NPOLEeccoB (navek) AO/MKEeH ObiTb PacrnosioXeH Ha
nnacTuHe 3a3eMsIeHUs N COefIMHEH C KOHJeHcaTopom(amu) CBSA3M KoakcuasibHbIM kabenem. kpaH Koakcu-
anbHoro kabens Ha ero KoHue, NoAKTIYEHHOM K KOHEeHCATopy, He A0/KeH ObiTb MPUCOEANHEH B 3aLLUTHOMY
3a3emieHunto. lnnHa coefmMHeHnsa oT KoHgeHcaTopa CBA3n K noptam Ha WO gosxHa 6biTb Kak MOXHO 6osiee
KOPOTKOW. ITO coefUHEeHNE [O/MKHO OblTb HE3KPAHUPOBAHHBLIM. HO XOPOLLO WM30/IMPOBAHHLIM. EMKOCTb KOH-
[eHcaTopoB CBA3M Ao/mkHa 6bITh (33 + 6,6) HP. OcTanbHble coeguHeHns VO fomKHbI GbITb MPOMOXKEHbI B
COOTBETCTBUM C (PYHKLMOHANbHbIMY TPEOGOBAHUAMM.

7.4.3 lcnblTaHMe Ha CUTHa/bHbIX MOpTax U nopTax ynpasneHuns

MpeanoyTUTesIbHbIM METOAO0M MoJaun UCMbLITATENLHOTO HaMpsXXEHNEe Ha CUTHasIbHble MOPTbl U NOPThI
ynpasfieHns ABMSETCA UCMOIb30BaHNe eMKOCTHbIX Knelel cBasn. Kabenb Ao/KeH 6biTb pasMelleH B LeHTpe
Kneweii cBasn. Ecnum knewm He MOryT 6bITb MCNOMb30BaHbl U3-38 MeXaHUYeCcKUX NPUYnH (HanpumMep, pasmepa
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Kabens unun ycnoBuii ero Npokiagku), OHW AOSKHbI GbITb 3aMEHEHbI TOKONPOBOASALLEN NEHTOW UM MeTannu-
Yeckoi honbroid, 06epThiBaAOWMMMN IMHUN B NPOLLECCE UCMbITAHUS.

AnbTepHaTUBHbLIM CNOCOO0OM ABNSETCSA MOAK/MOYEHUE FeHepaTopa 3/1IeKTPUYEecKnX GbICTpbIX nepexon-
HbIX MpoLLeccoB (nayek) Kk kiemmam NINHUK Yepes3 OTAe bHblE KOHAEHCAaTopbl eMKocTbio (100 ¢ 20) nd. 3ame-
HAOLWMEe pacnpeneneHHy0 eMKOCTb KneLel CBA3M Uan ycTpoincTaa ¢ dhoNbroi uav IOHTOA.

KoakcnanbHblli kKabenb, oTXoAAWMiA OT UCnbITaTeNlbHOro reHepaTopa, AO/MKEeH 6biTb 3a3eMeH B HeMo-
CpeAcTBEHHOIN 6/1M30CTU OT TOYKM COefuHeHMs. He gonyckaeTcs nodaya UCMbITaTeNIbHOro HanpshXeHus Ha
pasbeMbl (MPOBOAHMKM NOA HANPsHXXEeHWEM) KoaKCUasibHbIX WU 3KpaHUPOBaHHbIX Kabeneil.

VcnbiTaTesibHOE HanpshkeHWe AO/MKHO MpUKIafbiBaTbCA TakuM 06pa3oM, YTO6bI 3alMLLEeHHOCTb 060-
pyAoBaHus. 06yC/nOBIEHHAs ero aKpaHWpoBaHWeM, He yMeHblianacb (CM. pUCYHOK 16 Ans ucnbiTatenbHol
KOHburypawmn).

PucyHok 16 — Mpumep nUcnbiTaHWii HA MecTe YCTaHOBKM HA CUTHA/IbHbIX MOpPTax U nopTax ynpassieHus
6€3 eMKOCTHbIX KneLei cBasun

Pe3ynbTaTtbl UCMbITAHWIA, NOyYEHHbIE NPU NCMNOb30BAHUN OTAE/ILHOMO KOHAEeHcaTopa CBsA3W, MOryT OT-
iMYaTbCA OT Pe3yNbTATOB, NOJyYEHHbIX NMPU UCNO/Mb30BaHUKM EMKOCTHbIX K/elleii CBA3u uau onbrv. Moatomy
UCMbITaTe bHbIE YPOBHMU, YyCTAHOB/MEHHbIE B pa3fene 5, MoryT 6biTb U3MEHeHbl TEXHUYECKM KOMUTETOM, pas-
pa6aTbiBaloLMM CTaHAapTbl Ha NPOAYKLMIO, 47151 TOFO YTOGbI MPUHATL BO BHAMAHWE CyLLECTBEHHbIE XapakTe-
PUCTUKM YCTaHOBKM.

Mo cornacoBaHmio Mexay U3roToBuTeieM 1 NoTpeGuTenem nNpu UCMbITaHUAX Ha MecTe YCTaHOBKM BHeLU-
HMe kabenn MoryT 6biTb MPOBEPeHbl NPU OAHOBPEMEHHO yknajke Bcex kabeneil 0fHOBPEMEHHO B Knelu
CBSI3M.

8 [lpoueaypa vcnbiTaHWi

8.1 O6wune NoNoxXeHus

Mpoueaypa ncnbiTaHUii BKIOYaET B Ce6S.

- NPOBEPKY UCMbITATE/IbHOr0 060pyA0BaHMA B COOTBETCTBUN C 7.2.2;
- NPOBepKy NabopaTopHbIX ONOPHbIX YC/I0BUIA;

- NPOBEpPKY NPaBUIbHOCTU hyHKLMOHMpoBaHus VO;

- NpoBeAeHne VCMbITaHWA.

- OLLEHKY pe3ynbTaToB UCMbITaHWIA.
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8.2 JlabopaTopHble ONOpHbIe YC/0BUA

8.2.1 KnumaTtunyeckue ycrnosus

Ecnv nHoe He ycTaHOBNEHO TEXHWMYECKMU KOMUTETaMu, OTBETCTBEHHbIMU 3a pa3paboTky obLux cTaH-
[apToB 1 CTaHAapTOB Ha MPOAYKLMI0, KNMMaTUyeckue ycnosus B 1abopaTopumn Jo/MKHbI OTBEYATL BCEM Npe-
[JefIbHbIM 3HaYeHVAM, YCTaHOB/IEHHbIM COOTBETCTBYIOLMMUN U3rOTOBUTENAMU ANA DYHKUUOHUPOoBaHusa VO n
ncnblTaTenbHOro 060pyAoBaHuUs.

McnbiTaHna He NpPoBOAAT, ecnv Ha NosepxHocT MO nnun ncnbiTaTenlbHOro reHeparopa 13-3a nosbllWeH-
HOW BNaXHOCTN BO3HUKAET KOHAeHcauua Bnaru.

8.2.2 DneKkTpomMarHuTHble yCcrioBus

OneKTpomMarHuTHble YC0BUSA B 1abopatopum JomKHa ObITb TaKUMKU, YTOGbI rapaHTUPOBaTbL NPaBuU/ibHOE
dyHKUMoHMpoBaHne NO 1 oTcyTCTBME BANAHWA HA pe3ynbTaTbl UCMbITAHWUIA.

8.3 lpoBeaeHue ncnbiTaHni

WcnbiTaHnsa fo/kHbI 6bITh NPOBEEHbI HA OCHOBE NaHa UCNbITaHWii, NpeAycmMaTpuBaloLLero NpoBepky
KayecTBa (PyHKLMOHNPOBaHMA VIO B COOTBETCTBUMN C TEXHNYECKON AOKYyMEHTaUUeN.

MO uncnbITbiBAOT B HOPMasibHbIX pabounx ycnoBumsx.

MnaH ncnbiTaHWii JOMKEH yCTaHaBMBATh!

- TMN NPOBOAMMbIX UCMbITaHWI (B 1TabopaTopvun MU Ha MecTe SKCnayatauum):

- UCNbITATENbHbIA YPOBEHD;

- pexum cBaA3n (06LWUiA HECUMMETPUYHBIN PEXUM N HECUMMETPUYHbIA PEXMUM B Cllydyae UCMbITaHuiA Ha
MecTe 3Kcnayarauuu uny Korga oTcyTCTByeT NPYMEHUMOe YCTPONCTBO CBA3U/pa3BAaku);

- NOAISIPHOCTb UCMbITATENBHOIO HanpPshHKeHUs (06e NOASPHOCTM SABNSOTCS 06A3aTe/IbHbIMM):

- NPOAO/IKUTENILHOCTL UCMNbITAHUSA KaXAO0ro nopra (He fo/hkHA 6biTb MEHbLUE, YeM BpeMmsi, Heo6Xxoau-
Moe 418 Bo3geicTBma Ha O 1 oxunpaHmsa ero oTk/Ivka, HO HU B KOeM C/lydae He MOXET 6biTb MeHbLle 1 MUuH.
TexHnyeckme KOMUTETbI, OTBETCTBEHHbIE 3a pa3paboTKy CTaH4APTOB Ha NPOAYKLMIO, MOTyT BblbupaTh APYryto
ANUTENbHOCTb UCMbITAHWUIA):

- 4acToTy NMOBTOPEHUS;

- nopTbl MO. KOTOpble JO/MKHbI ObiTh UCMbITAHbI;

- NpeAcTaBUTENbHbIE YC/10BUS 3kenayaTauumn U0;

- nocnefoBaTeIbHOCTb NOJAaYN UCNbITATE/IbHOTO HanpshkKeHns Ha nopTbl UO;

- BCnomoraTenbHoe ob6opygosaHue (BO).

9 OueHKa pe3y/ibTaToB MCMbITaHW

PEByJ'IbTaTbI ncnblTaHuii AO0/1KHbI ObITb K!‘IaCCVICbI/ILl,I/IDOBaHbI C TOYKM 3peHUA npeKkpalleHna BbINOSIHEHUSA
PYHKLUN UK yxyalleHnsa kadectBa pyHKUnoHMpoBaHms MO B cpaBHEHUM C YPOBHEM KavecTBa (OYHKLMOHU-
poBaHUsA. onpefesieHHbIM ero U3roToBUTENIEM, 3aKa3uMKOM WCMbITAHUS WU COrNalleHneM MeXay U3roToBu-
Tenem u nokynaTenem NpoayKumn.

PekomeHayeTcsa cnegytowas knaccudumkaumns:

A — HOpMaJibHOE KauecTBO (DYHKLMOHUPOBAHUSA B NpeAenax, yCTaHOBMEHHbIX M3rOTOBUTE/IEM, 3aKasun-
KOM WCMbITAHWUA WX NoKynaTesnem;

B — BpemeHHOe npekpalieHne BbIMONHEHUSA PYHKUMN UK yXyALleHne KadecTBa (PYHKLUVOHNPOBAHUS,
KOTOpble UCYe3aloT noc/e NpekpaLleHnsa BO34eNCTBMSA NOMEX, C BOCCTAHOB/IEHMEM HOPMasIbHOTO (DYHKLMOHN-
poBaHus IO 6e3 BMelLaTenbCTBa oneparopa;

C — BpEeMeHHOoe npekpaLlieHne BbINOSHEHNS QIYHKLMN WU yXyALeHne kadyecTBa (PyHKLMOHMPOBaHMS,
KOpPEKLMSA KOTOpbIX TpebyeT BMellaTebCcTBa oneparopa uam nepesarnycka CUCTEMbI;

D — npekpalleHune BbINOSHEHUS PYHKUNM UK YXyALWeHre KavyecTBa (OyHKLMOHUMPOBaHUS, KOTOpble He
ABMIAIOTCA BOCCTaHaB/MBAEMbIMU M3-3a MOBPEXAEHNA 060pYy0BaHNS (KOMMNOHEHTOB), HAPYLLUEHUS MPOorpaMm-
HOro obecneyeHuss UM NOTEPU AaHHbIX.

B TexHU4ecKoi AOKyMeHTaLMn U3roTOBUTENS MOTYT 6biTb YCTAHOB/EHbI BO3AeicTBMSA Ha VO, KoTopble
MOryT paccMaTpuBaTbCsa KakK He3HauyuTelbHble U, cneaoBaTesibHO, AONYCTUMbIE.

[aHHas knaccudpmkauma MoxeT ObiTb NCNO/Ib30BaHa B KAYeCTBE PYKOBOACTBA MpW OnpefeneHnun Kpu-
TepueB KayecTBa (PYyHKLUOHMPOBAHUSA TEXHUYECKMMW KOMUTETaMn, OTBETCTBEHHbIMU 3a pa3paboTky 06LMX
CTaHA4apTOB M CTaHAAPTOB HA NPOAYKLMIO 1 TPYNnbl O4HOPOAHONM NPOAYKLUMM, WU B KAYeCTBE OCHOBbI A1 CO-
rnaweHns 0 KpUTEPUsIX kayecTa PyHKLMOHMPOBaHNA MeXy U3roTOBUTENIEM 1 MOKynaTesieM, ecnv, Hanpu-
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Mep, He CyLecTByeT NPUMEHMMOro 06LLero cTaHaapTa, cTaHaapTa Ha NPoAyKLMI0 WK cTaHgapTa Ha rpynny
O/IHOPOAHOV NPOAYKLNK;

10 TMpOTOKOS UCMbITaHWUM

MpOTOKON MCMbITAHUIA [O/MKEH COfepXaTb BCe CBeAeHWs, Heobxoaumble 4719 BOCNPOU3BOANMOCTH UC-
nblTaHNA. B 4yaCcTHOCTUW, [OMKHO 6bITb OTPAXEHO CreayroLlee:

- MYHKTbl, YCTAHOB/IEHHbIE B N/1aHe UCMbITAHUIA, Kak yka3aHo B pa3fene 8 HacTosLero cTaHaapTa;

- ngeHtndumkaumsa MO v noboro cBA3aHHOrO € HUM 06opyfoBaHUsA, Hanpumep habpvyHas mapka, Tin
NPOAYKUMW, CEPUiiHbI HOMEP;

- ngeHTudmKaumsa ucnblTaTenibHoro o6opyaoBaHus, HanpuMmep dabpuyHas Mapka, TUn Npoaykumu, ce-
pwiiHbI HOMeEp;

- ntobble 0cobble YCN0BMSA 06CTAHOBKM, B KOTOPOW 6bI/10 MPOBEAEHO MCMbITAHNWE, HANPUMep 3KpaHMpo-
BaHHOe nomelleHve:

- ntobble ocobble yCnoBus, caenaslume BO3MOXHbIM NPOBEAEHNE UCTbITAHNSA:

- YPOBEeHb kayecTBa DYHKLMOHNPOBAHNS, YCTAHOB/EHHbIV U3rOTOBUTENEM, 3aKa3UMKOM MCMbITAHUS UK
nokynaTenem;

- YPOBeHb KayecTBa (PYHKLMOHNPOBAHWS, yCTaHOB/EHHbIN B 06LiemM cTaHAapTe, cTaHAapTe Ha NpoAyk-
LMo NN B CTaHAapTe Ha rpynny OAHOPOAHOW NpoAyKLuu;

- no6ble Bo3aeiicTBna Ha MO npu mcnbiTaHuy, HabnogaeMble B TeUeHMe W nocne npekpalleHns Bo3-
[ecTBNA nomexu, U 4nuTenbHOCTb HabnogeHus;

- 3aK/0YeHre 0 COOTBETCTBMN Un HecooTBeTcTBMM MO TpeboBaHUSAM NOMEXO0YCTONYMBOCTY (OCHOBAH-
HOe Ha KpuTepun KadyectBa (PyHKLMOHMPOBaHWUSA, YCTAHOB/IEHHOM B 06LLEM CTaHfapTe, cTaHAapTe Ha npo-
OYKUMIO, Unn cTaHgapTe Ha rpynny OAHOPOAHOW NpPOAYKUWMW, VAW B COTNAlEHUN MexXay W3rotoBuTenem u
nokynarenem):

- Nto6ble ocobble yC0BUS NCNONb30BaHWSA, HANPUMepP A/IMHA UK TUN kabens, akpaHupoBaHue Wiu 3a-
3emsieHne. paboyme ycnoBus, KOTOpble HeO6X0AMMbI 418 [OCTUKEHUS COOTBETCTBUSA.
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MpunoxexHue A
(cnpaBo4HOE)

NHhopmaums 06 anekTpuuecknx 6bICTPbIX NEPEXOHbIX Npoueccax

A.l1 BBegeHue

JneKTpuyeckme 6bICTPbie NepexoiHble NPoLecchl (Mauku) BO3HUKAOT NPy KOMMYTaLUM UHAYKTUBHbIX HArpy3ok. Ta-
Kue nepexofHble NpoLecchl, 06bIYHO OTHOCALLMECS K BbICTPbLIM, MOTYT XapakTepu3oBaThCs CregyllMy napaMmeTpamu:

LMTENBHOCTBLI0 Nayky MMMY/NbLCOB, KOTOPasi ONpefenseTcs Npexae BCEro aHeprueil, HaKoneHHo B UHAYKTUBHO-
CTW [0 HaYana KoMMyTaLmu;

4acToTOl NOBTOPEHUS OTAE/bHBIX NEPEXOAHbIX NMPOLLECCOB:

M3MeHsoLeiics aMnanTyAol NepexoAHbIX NPOLEeccoB, COCTABAALWMX NadyKy UMMY/ILCOB, KOTopas onpegensercs
MeXaHUYECKUMU 1 3/TEKTPUYECKUMIN XapaKTepUCTMKaMN MEPEKYAIOLLETO YCTPOICTBA (CKOPOCTbI0 onepauuu paspbia-
HUA Lenu, CNOCOGHOCTbLI0 KOHTAKTa B OTKPLITOM COCTOSIHUM BblAEPXMBATL HanpsikeHue).

OO6bIYHO MapaMeTpbl I/TEKTPUUECKUX BbICTPbIX NepPexoaHbIX NPoLeccoB (nayek) He ONPeaenaTCA eaUHCTBEHHbLIM

06pa3om xapakTepucTukaMm KOMMYTUPYIOLLLErOo KOHTaKTa Uan KOMMYTUPYEMOW Harpysku.
A.2 AMnautyga uMnysnbLcoB

HanpsixeHve UMNynbCoB, U3MEPSIEMOE Ha NPOBOAHMKAX IMHWM, MOXET UMETb TO Xe 3HaueHue, Kak B TOUKe rasibBa-
HUYECKOro COeAMHEHWS 3TOW IMHUU C NepPeKYatoL UM KOHTAKTOM. [1151 IMHWIE 3NEKTPONUTAHUS U HEKOTOPbIX yNpaB/isiio-
WUX Leneii 3TO MOXET UMeTb MECTO B6/IM3M NEPEK/TOYAIOLLEr0 KOHTaKkTa (Ha paccTosiHum okoso 1 m).

MNpu nepegadye nomexu NOCPeACTBOM WMHAYKLMM (HAnpuMmep, Yyepe3 eMKOCTHYI0 CBA3b) aMnauTyaa nomexu 6Gyaet
npeAcTaBnATb cO60I YACTb HANPsHKEHUs1 MOMEXU, U3MEPEHHOTO Ha KOHTaKTax.

A.3 Bpems HapacTaHus

Heo6X04AMMO OTMETUTb, YTO C YBE/IMYEHNEM PACCTOSIHUS OT UCTOYHMKA (DOPMA UMMY/IbCA MEHSIETCS M3-3a NOTepb
Npu pacnpocTpaHeHWn, JUCNepCUn 1 OTPaKEHWIE M3-3a UCKAKEHWIi, BbI3BaHHbIX MOAK/IOYEHHBIMU Harpy3kamu. Bpemsi
HapacTaHus 5 Hc, yCTaHOBMIEHHOE 411 UCMbITATEIbHOTO reHepaTopa, sIBSETCs KOMMPOMUCCHBIM, YUnTbiBas 3hdekT oc-
Nnab6rieHNsi BbICOKOYACTOTHBIX COCTAB/ISAIOLMX MPU PACIPOCTPAHEHUN UMMY/IbCA.

Bonee kopoTkoe Bpemsl HapacTaHusi, Hanpumep 1 Hc, facT pesy/bTaTbl UCMbITAHWUA C 6OMbLIEN XKECTKOCTbIO, U Le-
Necoo6pasHOCTb ero NPUMEHEHNsI B OCHOBHOM OTHOCUTCSI K 060PYA0BaHMI0 C KOPOTKAMYW COEANHEHUSIMU, NPUMEHAEMOMY
no6/IM30CTY OT UCTOUHMKA MEKTPUYECKNX BbICTPLIX MEPEXOAHBIX MPOLECCOB (NaYek).

MpumeyaHune — PeanbHoe BpEMA HapacTaHUsi B UCTOYHNKE 3NEKTPUYECKNX BbICTPbIX NepexofHbIX NpoLLeccoB
(nauek) ans HanpskeHuin oT 500 B fo 4 kB 1 6011ee oyeHb 6/1M3KO KO BPEMEHUW HapacTaHUsi TOKa 3/1eKTPOCTaTUUYECKOTO
pa3psga (BO3AYyLWHOr0), Tak Kak MexaHu3m paspsja sBnseTcs OANHAKOBbIM.

A.4 INNTEeNbHOCTb MMNyNbCca

PeanbHas A4NUTENbHOCTb CYLLECTBEHHO OT/IMYaeTca OT TOro, YTO yKa3aHO BO BCeX pefakuusix HacTOALWero cTtaH-
papta. JnuTenbLHOCTb, yKa3aHHaa B HacTosllem cTaHAapTe, COOTBETCTBYeT I/I3MepeHHOI7I ANNTENbHOCTN MMNYNbCOB, Ha-
Be[eHHbIX B MCHbITyeMOVI uenn ¢ y4eTomMm MeHbLlero sHa4yeHus HU3KOYACTOTHON KOMMOHEHTbI nMnNynbcoB.

A.5 YacToTa NOBTOpPEHUS UMMNYNbCOB

YacToTa NOBTOPEHUS UMMNYIbCOB 3aBUCUT OT MHOTUX NapameTpoB, HanpumMep:

- NOCTOAHHOI BpeMeHu Lenu 3apsaga (CONPOTUBNEHUS, MHAYKTUBHOCTU U pacnpeesieHHON eMKOCTU KOMMYTupye-
MOI MHAOYKTUBHOW Harpysku);

- NOCTOAAHHOI BPeMeHN KOMMYTUPYIoLLeii Lenun, BKkIoYas NOSHOE CONPOTUBEHNE NINHUN, COEAUHSAIOLLEN HArpysKy
C NepekyaloL MM yCTPONCTBOM;

- CKOPOCTW [IBUXEHMNA KOHTaKTa Npu paspbiBe Leny;

- HanpsHKeHUs, BblAEPXNBAEMOro KOHTAKTOM MepekyalLLero ycTpoicTaa.

OTclofa cnefyer, 4To YacToTa NOBTOPEHWUS UMMNY/IbCOB ABNAETCSA NEPEMEHHOI BENIMUNHOI, NpryYem 06bIUHbIMMN SB-
NATCA ee N3MEHEHUs B Npejenax Aecatn pas unu 6onee.

MpumeuyaHune — Ha npakTuke 3HaYeHUA YACTOTbl MOBTOPEHMA MMNYNbCoB 5 kMY 1 100 kY. BbiGpaHHbIe AN
MCMbITAHUA, MOTYT paccMaTpuBaTbCsl Kak KOMNPOMUCCHOE peLleHne, obecneynBaiLliee NpoBeeHne UCnbiTaHni ¢ yueTom
Hanbonee BaXHbIX NapaMeTpoB 3/IEKTPUYECKMX ObICTPbIX NEPEXOAHBLIX MPOLLECCOB (Nayek).
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A.6 YUucno nmnysnbLCOB B Nayke u A/IMTENIbHOCTb Nayku

3707 (3TM) NapameTp (NapameTpbl) 3aBUCUTM(AT) OT IHEPTUN, HAKONIEHHON KOMMYTMPYEMON MHAYKTUBHON Harpys-
KO. @ TakkKe OT HanpsXXeHusi, BblAEePXMBAEMOro KOMMYTUPYIOLUM YCTPOWCTBOM.

Yncno MNynbCOB B Nayke HEMOCPELACTBEHHO 3aBUCUT OT YACTOTbI NOBTOPEHUSI UMMNY/TbCOB U ANMTENBHOCTN Nayek.
ANnUTenbHOCTb Nayky No pesynbTataM U3MepeHuidi 61mska kK 2 Mc. 3a UCK/IYEHWEM NPUMEHEHNS TepMeTU3NPOBaHHOTO
PTYTHOTO KOHTaKTa, KOTOPbI/i UCNOMIb3YEeTCs He Tak YacTo, Kak Apyrne TUMbl KOHTaKTOB.

MpumeyaHne — [NA UcnbiTaHW Npy YacToTe NOBTOPeHUst uMNynbcoB 100 KL, BbibpaHa ANNTeNbHOCTb Nayku
0.75 Mc. COOTBETCTBEHHO 75 — 4YMC/I0 MMMNY/bCOB B Navke. Mpu UCbITaHUK € 4acToToi 5 K'Y ANMTENbHOCTL UMNYybca
coctasnser 15 mc.
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Mpunoxexne B
(cnpaBo4HOE)

BbiGOp MCNbITaTENbHbIX YPOBHEI

VcnbiTaTenbHble YPOBHW JO/KHbI 6bITh BbIOpaHbl B COOTBETCTBUM C Hanbosiee peasibHbIMU YCIOBUSIMU YCTAHOBKM
1 OKpyXatoLLei 3N1eKTPOMarH1THO cpefbl. TN YPOBHW yka3aHbl B pasgene 5.

VicnbiTaHNst HA NOMEeX0yCTOMYMBOCTb MPOBOAAT NPU BbIGPAHHLIX UCMbITATENbHBLIX YPOBHAX A5t TOTO, YTO6bLI 06€e-
CneynTb YpOBEeHb kayecTBa (DYHKLMOHMPOBaHMA 060pyAOBaHMSA, COOTBETCTBYIOLWMI 31EKTPOMArHMTHOW 06CTaHOBKE, B
KOTOpOW 060pyA0BaHMA, Kak oxugaetcs, 6yaeT PyHKUNOHNPOBaTb.

[Nna mcnblTaHWl CUrHaNbHbIX MOPTOB M NOPTOB yNpaB/ieHNst 3HAYEHUSI UCMbITATENIbHOTO HANPSHKEHNUS COCTaB/AT
NOIOBUHY aMNUTYAbl HANPSHXKEHWI, NOfaBaeMblX Ha MOPTbl A/1EKTPONUTAHNS.

Ha ocHoBaHuKM 06Leil NPakTVKN yCTaHOBKN PEKOMEHAYEeMbIl BbI6OP NCMbITATENbHbIX YPOBHEN MPK UCMBITAHUAX Ha
YCTOMUYMBOCTb K 3/IEKTPUYECKUM GbICTPLIM NEPEXOHbIM Npoueccam (navykam) B COOTBETCTBUM C TPEGOBAHUSIMU 3M1EKTPO-
MarHMTHO 06CTAHOBKM 3ak/to4aeTcs B C/ieAyoLwem:

a) VcnblTaTenbHbI ypoBeHb 1. XOpoLWO 3alyuLieHHas 31eKTpoMarHuTHas o6CcTaHoBKa

YcTaHOBKa XapakrepusyeTcs cnefyowmnmm npusHakamu:

- nogaBfieHNEeM 3/1EKTPUYECKNX BbICTPbIX NEPEXOAHbIX NMPOLLECCOB (Navyek) B KOMMYTUPYEMbIX Lienax asekTponura-
HUS 1 ynpaBneHns:

- pasgeneHnem mexay IMHUAMU CUI0BOro 3M1EKTPONUTAHNA (NEPEMEHHOTO ¥ NOCTOAHHOrO TOKAa) M yNpasAsoWwmnummn
N U3MEPUTEsTbHbIMY LiensiM1, NOAXOASALMNMY OT APYTUX Cpes, NpuHaAnexalymx Kk 601ee BbICOKMM YPOBHAM XeCTKOCTH;

- NPUMEHEHUEM 3KPAHMPOBAHHbIX Kabeneli 3N1eKTponuTaHnsa ¢ aKpaHamu, 3a3eMIEHHbIMU C 060MX KOHLL0B, U (hUSb-
Tpauueii NnogaBaemMoro afnekTponuTaHus.

MpeacTaBuTenemM faHHOW 31€KTPOMarHUTHON 06CTAHOBKM [/TOXET ObITb KOMMbIOTEPHbIN 3a.

MPUMEHUMOCTb 3TOr0 YPOBHA A1 UCNbITaHWUA 060pYyA0BaHNA OrpaHMYeHa LensiMn nuTaHnsa Ana TUNOBbIX UCNbITa-
HWIA. 1 0COBEHHO NMHUSAMYK 3a3eMIeHuns Luenei n wkadoB 060pyA0BaHNA NPY UCMbITAHNAX HA MECTe YCTaHOBKM.

b) WcnblTaTeNbHblil ypoBeEHb 2. 3alyuileHHas 3/1eKTPOMarH1THast 06¢cTaHoBKa

YcTaHOBKa XxapakrepusyeTcs cnefyowmmm npusHakamu:

- YaCTUYHbIM NOAAB/IEHNEM 3/IEKTPUYECKNX BbICTPbIX NEPEXOAHBLIX NPOLECCOB (Nayek) B Lensx CUI0BOro 31eKTpo-
nMTaHWA 1 ynpasieHunsl, KOTOpble NepektoYaTCs TOMIbKO C MOMOLLbIO pesie (He KOHTakTopamm);

- N/IoX0e pasfeneHne NPoMbILLIEHHbIX Lenel, NpuHaanexalinx K NpoMblLLIeHHO cpefe, OT APYruX uenei, cBsi-
3aHHbIX CO cpefamMun 60/1ee BbICOKOTO YPOBHS XeCTKOCTH;

- (hU3NYECKMM pa3feneHneM HeaKpaHWPOBAaHHbLIX kKabeneli CMN0BOro 3NEKTPONUTAHNUS U YNpPaB/eHUs OT CUTHASb-
HbIX kabenei n kabenei cea3w.

MpepcTaBuTenem fAaHHON 3N1EKTPOMArHUTHON 06CTAHOBKM MOXET ObiTb KOMHATa ynpaBfeHus Wi TepMuHan npo-
MbILUMIEHHOTO U 3N1EKTPOTEXHMYECKOro 060pyA0BaHuUS.

c) VcnbiTatenbHblil ypoBeHb 3. TunoBas NPOMbILLIEHHAA 3/1€KTPOMarHuTHas obcTaHoBka

YcTaHOBKa XxapaktepusyeTcs cnefyowmmm npusHakamu:

- OTCYTCTBMEM NMOAAB/IEHUS INEKTPUYECKNX ObICTPbIX MEPEXOHbIX MPOLECCOB (Nayek) B Liensx CUI0BOro 31eKTpo-
NUTaHUA 1 ynpasfeHuns, KOTOpble NepekyanTca TONIbKO C NOMOLLbIO pesne (He KOHTakTopamu);

- NIOXMM pasfeneHnem NPoMbILIEHHbIX Lienei oT A4pyrux Leneii, CBA3aHHbIX CO cpejamu 60n1ee BbICOKOTO YPOBHSA
XEeCTKOCTH;

- MPUMEHeHneM cneunasnbHbix kabenei fas nUTaHnsa, ynpasneHns, CUrHanM3auny n IMHNI CBA3K;

- NIOXMM pasfeneHnem mexay kabensamm cunoBoro aNeKTponuTaHnus, ynpaBneHus, curHanmsanmm n ceasu;

- Ha/IM4yMem CUCTeMbl 3a3eM/IeHNs, UCMOMb3YloLLeli NPOBOASALME KaHasbl, MPOBOAHVIKA 3a3eM/IEHUS B kKabebHbIX
noTxax (CoOeANHEHHbIX C CUCTEMOW 3aLLUTHOTO 3a3eM/IEHMUS), N KOHTYpa 3a3eM/IeHUS.

MpepcTaBuTenem JaHHO 3/1eKTPOMArHMTHON 06CTaHOBKM MOXeT 6bITb 06/1aCTb MPOMBILLIEHHOTO TEXHOI0TNYECKO-
ro obopyaoBaHus.

d) McnbiTatenbHblli ypoBeHb 4. Tshkenas NPOMbILLIEHHAS 3/1eKTPOMarHnTHas 06CcTaHoBKa

YcTaHOBKa XapakrepuayeTcs cnefyowmumm npusHakamu:

- OTCYTCTBMEM NMOAABJIEHUS NEKTPUYECKMX ObICTPbIX MEPEXOoHbIX MPOLECCOB (Nayek) B Liensx CUI0BOro 31eKTpo-
NUTaHnA, yNnpasnsoLwWwmx 1 NuTanWwmx Lenax, KoTopble NepexknioyanTca ¢ NOMOLLbI0 Kak pene, Tak U KOHTaKTOpoB;

- OTCYTCTBMEM pasfesieHnss NPOMbIL/IEHHbIX Lienel, NprHaaaexaLinx K XecTKol 3/1eKTPOMarHuTHoOW o6cTaHoBKe,
OT Apyrux Leneii, cBA3aHHbIX CO cpefamu 6051ee BbICOKOTO YPOBHS XECTKOCTH;

- OTCYTCTBMEM pasfenieHns mexay kabensamm cuioBoro 3/1eKTponMTaHus, ynpasieHus, CUrHaaM3auum n CBasu;

- UCMO/Ib30BAHNEM MHOTOXWU/bHbIX Kabeneil COBMECTHO A5 Leneli ynpaBneHns n curHanmsauum.

MpeacTaBUTeNAMN faHHOW 3NEKTPOMarHNTHOW 06CTAHOBKM MOMYT ObiTb OTKPbITbie 30HbI pPasMeLleHVst MPOMbILL-
NIEHHOTO TEXHOJIOTMYECKOTo 060PYA0BaHNS, B KOTOPOM HE NPUHSTHI MEPbl CHUXXEHUSI NOMEX, 3/IEKTPOCTaHLMUN U peneiiHblie
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noMeLeHnst Ha NoACTaHLUMSAX BO3AYLIHbIX MUHUIA BBICOKOTO HanpshXeHWs, ra3oBble CUI0Bble MOACTaHLMK C paboynm Ha-
npsbkeHmem go 500 kB (C TNMYHOI NPaKTUKOW YCTaHOBKM).

e) WcnbiTaTenbHblii ypoBeHb X. CneunanbHblie yCN0BUA aKenayaTaumnm

YcnoBus Manoro uan 3HauyuTeslbHOro 3/1eKTPOMAarHUTHOro pasfenieHns UCTOYHMKOB NoMeX C Lensmu, kabenamu,
NVHUAMN 060pYA0BaHUS U T. 4. U pasNyHOe KauyecTBO MOHTaXHbIX paboT MOryT notpeboBaTb MCMO/b30BaHWNA UCMbITa-
TefIbHbIX YPOBHel 60/1ee BbICOKUX WU GOslee HU3KMX, YeM yka3aHo Bbllwe. CnefyeT OTMeTUTb, YTO JIMHWUKU OT o6opyfo-
BaHWSA. NPUMEHSIEMOr0 B XECTKO 3/1eKTPOMarHuTHoli 06CTaHOBKe, MOTYT MPOHUKaTb B 30HbI C MEHee XeCTKoli 31eKTpo-
MarH1THON 06CTaHOBKOWA.
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Mpunoxexne C
(cnpaBo4HOE)

PaccMoTpeHus HeonpeaeneHHOCTN U3MepPeHnii

C.1 O6wue nonoxeHus

MoBTOPSEMOCTb pe3y/ibTaToB UCMbITaHM DMC 3aBUCUT OT MHOMMX hakTOPOB WM BO34ENCTBUIA, KOTOpPbIE BAUSIIOT
Ha pe3synbTaThl NCMbITaHUA. DTN haKTOPbl MOrYT OblTb KBANNLMPOBAHbI Kak Cly4aliHble Unu cuctemaTnyeckne addex-
Tbl. COOTBETCTBME CO3[aHHOW C NPUMEHEHNEM WCMbITATE/IbHOTO 060pyAOBaHNA (DU3NYECKON BENNUYNHBI, MPUMEHAEMOIA
npy UCMbITaHNSAX B 061aCTU 3/1eKTPOMArHUTHO COBMECTUMOCTH, KOSIMYECTBEHHbIM NapameTpam faHHOW BeNNYMHbI, yCTa-
HOB/IEHHbIM B HacTosLWEeM CTaHAapTe, NOATBEPXAAIOT NpoBeeHeM paja n3mMmepeHuii (Hanpumep, UsMepeHneM BpemMeHun
HapacTaHus umnynbca ocuuanorpacomM ¢ atTeHoaropamun). PesynbtaT Kax/joro uaMepeHus Bkiw4aeT B ceba Heonpe-
fleneHHocTb n3MepeHuii (MU) ns-3a HecoBepLUEHCTBA U3MepUTE/bHbIX NPMBOPOB, a Takxe OTCYTCTBUS NMOBTOPSIEMOCTMW
camoli n13MepsemMoit BeIMYNHbI.

Ansa Toro, 4To6bI OLEeHUTb MU. Heo6X04MMO:

a) NAeHTUMULNPOBATbL UCTOYHUKN HEoNpeaeneHHOCTH, CBSA3aHHbIe Kak C U3MepuTesibHbIM 060py0BaHneM, Tak u
C U3MepseMoil BEe/IMYNHOIA.

b) onpeaennTb PYHKLMOHANbHYIO 3aBUCUMOCTb (MOAENb U3MEPEHWNIA) Mex Ay BAUAIOWMUMUN (BXOAHBIMMW) BEUYNHA-
MU 1 U3MEPEHHOW(BbIXOAHO)BETMUNHOIA.

C) NONYYnUTb OLEHKY 1 CTaHJapTHble HeonpeAeIeHHOCTN BXOAHbIX BEeINYNH.

d) nonyunTb OLEHKY MHTepBana, cofepxalero, C BbICOKUM YPOBHEM [OCTOBEPHOCTW, NUCTUHHOE 3Ha4YeHne usme-
psieMoii BENUUUHBI.

Mpy ncnbITaHWAX Ha NOMEXOYCTONYMBOCTb OLLEHKN U HEeOoMNpeAeNeHHOCTU BblYMC/SAIOT N0 napameTpam BeMuuHbI
nomexu (Hanpumep, BpeMs HapacTaHus, NMKOBOE 3Ha4yeHWe U AINTeNbHOCTb MMNynbca). Kak TakoBble, OHU OMUCbIBAKOT
CcTeneHb COrNnacoBaHns BesIMYMHbI MOMEeXN C COOTBETCTBYIOLMMUN TEXHUHECKUMU TPEOOBaHUSAMMN HACTOSLLEero 0CHOBOMNO-
narawouero ctaHgapra.

BmecTe C TeM 3TW OLLEHKM U HeonpeaeneHHOCTU, MosTyYeHHble ANA KOHKPETHOW BeNYMHbI MOMEXU, He ONuCbIBaKT
CTerneHn cornacoBaHna Mexpjy CMOAeNIMPOBaHHbIM 3/IEKTPOMArHUTHLIM SIBJIEHUMEM, Kak OHO OnpefiesieHo B HacToALWeM
ocHoBoMonarawlem ctaHgapte, U peanbHbIMU 3/1EKTPOMArHUTHbIMU ABAIEHUAMK 3a Npefenamu naéopaTtopuu.

[MockKonbKy BNVAHWE NapameTpoB BEIMUYNHBI NOMeXn Ha IO anpuopm HEM3BECTHO 1 B 60/IbLLUMHCTBE C/yYyaeB xapak-
Tep oTknvka MO Ha nomexy SBNAETCA HENNHERHbIM, A5 BEIMYUHBI MOMEXW He MOryT 6biTb YCTAHOB/IEHbI €ANHCTBEHHbIE
OLleHKa ¥ 3Ha4YeHune HeonpegeneHHoCcTW. Mo3aToMy KaxAblii U3 napameTpoB BENUYMHBI MOMEXW JO/HKEH CONPOBOXAATLCA
COOTBETCTBYIOLEN OLEHKON 1 HeonpeaeneHHoCTbio. OTO NpuBoAMT 6onee yem K 0HOMY BloXeTy HeonpeeneHHOCTH.

[laHHoe NnpuioxeHe NPUMEHAETCS B OTHOLIEHUWN HEONPeAe/IEHHOCTN KaMbpoBKy AN KanmbpoeoUkbix 1aboparto-
pwit 1 Tex ucnbiTatesbHbIX NabopaTopuii, KOTOPbIE BbINOMHAOT CBOW COGCTBEHHbIE KanMBGPOBKN.

C.2 CocTaBnsiolme HeonpeLeneHHoCT 3eKTPUUYECKUX BbICTPbIX NMEepPEeXofHbIX NMpoLeccoB (navek)

HeonpegeneHHocTn moryt 6bITb onpegeneHsl Takxe A48 napaMeTpoB BeIMYMHbI NoMexun. Kak TakoBble, OHU Onu-
CblBaKT CTeNneHb corsiacoBaHnA yCTaHOBJ/IEHHOTO UCNbITaTe/ibHOro O60py,EI|OBE1HVIFI C TEXHUYEeCKUMU TpeﬁOBaHVIFlMI/I HacTo-
Aulero ocHoeononarawuwero ctaHgapTa.

Hwxe nprBefeH CNMCOK COCTaBNALWMNX HeonpeaeeHHOCTH, NCMOb3yeMbIX NPU OLEHKe BNUSAHWIA N3MepPUTEsIbHbIX

npuGOpPOB 1 UCTbITATE/IbHOW YCTAHOBKM:

- NMoKa3aHue NKOBOTO 3HaYeHns:
nokasaHue npu 10 %-HOM ypOBHe;
- nokasaHue npu 90 %-HOM ypoBHe.
nokasaHue npu 50 %-HOM YpOBHe;
- KOa(hhULMEHT 3aTyxaHus;
paccornacoBaHue «Lenb — ocuunnorpadg»;
- cocTaBnsoLWas HeonpeAeeHHOCTM Lenn «Harpyska — aTTeHlaTop — kabenb»;
cocTasnaoLWasa HeonpegeneHHoCTH NPy rOPU30HTaIbHOM U3MepeHun ocumaiorpadom;
- cocTaBsoLWas HeonpeaeneHHOCT Npu BepTUKa/IbHOM M3MepeHnn ocuunnorpadom:
NOBTOPSIEMOCTb M3MEPEHUA (OLeHka no Tuny A);
- OTK/TIOHEeHWA B UCMbITATENIbHOI YCTaHOBKe (OueHka no Tuny A);
cocTasnALWmMe 3a cHeT KannbposBku ocuunnorpada, arreHoaropa.

CnepyeT npu3HaTh, 4TO BKaAbl, KOTOPblE NPUMEHSAIOTCS NPV KaNnMGpoBKe M NPU UCMbITAHUU, HEe MOTYT 6biTb O4NHA-
KOBbIMW. OTO NPMBOAMT K pas/InyHbIM 6r0fxeTam HeonpeaeneHHOCTH A1 KaxAoro npowecca.
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C.3 HeonpepeneHHoCcTb kanmbpoBku

C.3.1 O6ume NnonoxeHus

Heob6xoanMmo onpefennTb He3aBUCMble BIOXETbl HEONPeAeIeHHOCTN 41 KaX40ro napameTrpa Kannbposku, T. e.
ANA 3Ha4YeHuid Vp, tr tA. TIpu ncnbITaHWAX 3/1eKTPUYECKMMU BbICTPLIMW NepexofHbIMK npoueccamMn (naykamu) BennymHa
NoMexm — 3T0 3HepPrua UMNynbca U CNeKTP reHeparopa 3/1eKTPUYECKMNX ObICTPbIX NepexoHbIX NpoLeccos (nadvek), KoTo-
pble Bo3geicTByloT Ha NO. Kak ykasaHo B C.1. He3aBMCUMbIW Gl0[4XeT HeonpeAeneHHOCTU AO/MKEH BbITb paccuntaH gns
KaXx/[0ro u3 ykasaHHblx napaMmeTpos.

O6wWmnit NoAxoA K pacyeTy HeonpeAeneHHOCT U3MepeHnii UMNYNbCOB NpUBEeAEH Huxe. Mpumepbl paccunTaHHbIX
6104XEeTOB HeONpeAeIeHHOCTN A4/19 Yka3aHHbIX napaMeTpoB gaHbl B Tabnuuyax C.1—C.3. Tabnuubl cogepxaT coCTaBnsao-
e 6logKeTa HeonpeaeneHHOCTH, KOTOpble B pacCMaTprBaeMbIX MpUMepax cuntaTcs Hanbonee BaXHbIMUY, feTallbHble
CBefleHNs 0 COCTaBNALWMNX (YNCNEHHbIE 3HAYEHUSA, TUMbI pacnpefenieHns n 1. A.) U pe3ynbTaTbl pacyeTos, TpebyeMbix
ANA onpejeneHuns Kaxpaoro 6rogxeta HeonpeaeneHHoCTH.

C.3.2 Bpems HapacTaHuWsl HanpsXeHUs 3aneKTpuyecknx 6bICTPbIX UMMYNbCOB (Nayek)

N3mepsemasn BenuunHa npepctasnsieT co60i BpeMs HapacTaHUA HanpshKeHWs 3/1eKTPUYECKUX BbICTPbIX UMMY/b-
coB (nayek) Ha Harpyske 50 OM. paccuuTbiBaemMoe C UCMosib30BaHneM (PYHKLMOHAIbHOW 3aBUCMOCTK:

I

rae TMS = a/8 [a — k03ahPULMEHT, 3Ha4YeHre KOTOPOro NpuHMMatoT paeHbiM 360 + 40 (nonocy nponyckaHusa B nsmepstot
B Merarepuax. M3 — B HaHOCekyHAax)):
[10%— Bpems npu 10 %-HOI MakcuManbHOl amnanTyge:
*90% — BpeMs npu 90 %-HON MakCMMaNbHOW amMnnTyae:
6R — nonpaBka Ha NOBTOPSAEMOCTb;
TMB — Bpemsi HapacTaHusi NepexofHOl xapakTepucTuku nsmepuTenbHoii cuctemsl (0T 10 % fo 90 %);
B — nosioca nponyckaHus n3MepuTenbHOl CUCTEMbI HA YPOBHE MUHYC 3 Ab.

Ta6nunuya C.1 — MNpumep 6logKeTa HeonpeaeIeHHOCTN U3MEepPEeHUn AN BpeMeHN HapacTaHusa Hanpshxenua T

060o- Eavuuua Emm
OueH  Emmmua Tpammua  EgvHuua Llerm _ i Hnua
sHade- . 3MepeHus OWMGKA  uaMepeHns <M 1E@ reny  YXD) c nsMepe u(y) n3me-
HUB HYA peHus
fo+ 085 He 0.10 he o TPRYTOET o5 0041 -1.02 1 0.041 He
o Has
w900 6.1 He 0.10 we TPV H45 0041 102 1 0.041 HC
Hast
Hopmanb-
6R 0 HC 0.15 HC has (K = 1) 1.00 0.150 1.02 1 0.152 HC
Mpsamo-
A 360 HC - MMy, 40 HC « MI'L, 1.73 23.09 -44 =10-5 1/MrIy, 0.010 HC
yronbHas
Mpsamo- %
B 400 MTy, 30 MTy, 1.73 17.32 39 m10- HCYMIy 6.78 - 10-3 HC
yrosbHas
anyHKLU/IFI MNNOTHOCTU BEPOATHOCTW.
0.16 HC
Uly) = 2uc(y) 0.33 HC
Y 5.33 HC

BblpaXKeHHOe B NpoLeHTax
oT 5.33 HC

6.2 %

F,0*. ag nokasaHnusa npu 10 % wnnm 90 % NMKOBOrO 3HAYEHUS amnAUTYAbl COOTBETCTBEHHO. MpaHuua owune-
K onpejeneHa B NpeAnosiokeHnn, YTo yacTtoTa guckpetusauun pasHa 5 Ty v B ocymnnorpade npegycmoTpeHa BO3-
MOXHOCTb MHTepnonauuu cnega (TpeyrosibHas PyHKUUA NIOTHOCTU BEPOATHOCTM). Ecnun aTo He MmeeT MecTa, cnegyeT
npeanooXnTb NPAMOYTO/IbHYI0 (DYHKLMIO NIOTHOCTA BEPOATHOCTU. 34eCb paccmaTpuBaeTcs TO/IbKO CocTaBnsALWas He-
onpeAeneHHoCTV N3MepeHUid, cBA3aHHaa C 4acToTON guckpeTusauuun; ANS LONOMHUTENbHbIX cocTaBasowmx cm. C.3.5.
Mpepnonaraetcs, 4To nokasaHue 10% = 0.85 Hc. nokasaHune = 6.1 Hc.
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TMS: pacyeTHOe BpeMmsi HapacTaHUsi OTK/NKA U3MePUTESbHOW CUCTEMbl Ha CKauvyok HanpskeHus. KoadhduuymeHT a
3aBUCUT OT POPMbl MMMYNLCHOTO OTKMKA U3MEePUTENbHON cucTemsl. [nanasoH 360 + 40 sBNseTCs NpeAcTaBUTENIbHbIM
NS WMPOKOro Knacca CUCTeM, Kaxaas U3 KOTOpbiX UMeeT pasninyHyto hopmy MmnynbcHoro otknuka (cm. C.3.6 n tabnu-
uy C.4). WupuHa nonockl 4actoT B nameputenbHol cucteMbl MOXET 6biTb NOJyYeHa 3KCNepUMeHTasbHO (NpsAMoe u3-
MepEeHWe WMPUHBI NOSIOCHI) UK paccuyMTaHa UCXoAs U3 NPONYCKHOW CNOCOGHOCTM B(KaX4oro anemMeHTa N3MepuTesibHoMi
cucTembl (MO cyLwecTBy, AaTumka HanpskeHus, kabens n ocuunnorpada) c NoMoLLbio creaylowein opmMybl.

[nsa nonockl nponyckanua B npegnonaraetcs oueHka 400 MIy v rpaHnubl ownbky 30 MIL, € NPAMOYTrObHON (hyHK-
uneit NN0THOCTN BEPOATHOCTY.

6R: nonpaska 3a CYET NOBTOPAEMOCTM BpeMeHn HapacTaHua oT 10 % fo 90 %. STa nonpaska yunTbiBaeT HegocTa-
TOYHY!O NOBTOPSIEMOCTb U3MepeHuii BpeMeHnn Mexay 730%u 10%un3-3a n3mepuTenbHoro 060pyA0BaHNs, PacnonoXeHNns
M3MepuTeNbHON YyCTaHOBKA U HENOCPEeCTBEHHO reHepaTopa 3/1eKTPUYECKUX BbICTPbIX NepexofHblX NpoLeccos (navek).
[JaHHas nonpaska onpeaenseTcsa aKcnepuMeHTasibHo. OTO OueHKa Tuna A Ha OCHOBE (POPMY/ibl 3KCNEPUMEHTasIbHOro
CTaHAapTHOro oTkNoHeHus sfc) BbIGOPKM /1 MOBTOPHbIX U3MEPEHWiT gy

roe q — cpegHeapudmMeTmnyeckoe 3HadeHue qy paHuua ownbkn s{gk) = 150 nc (eguMHUYHOE CTaHAAPTHOE OTK/IOHEeHue
npy HOpManbHOl MYHKLKUW NAOTHOCTY BEPOATHOCTK), NpeAnonaraemas oueHka 0 Hc.

MpumeuaHne — lMogo6HbLIM Xe 06pa3oM MOXeT 6biTb NMOoNyyeH GHOKET HeonpeaesieHHOCT Npu Harpyske
1 kOM. B 3TOM C/ly4ae yuuTbIBAeTCS WMPUHA MOIOCHI YacTOT U3MEPUTE/ILHOW CUCTEMbI C AATYNKOM HanpshkeHust 1 kOm
BMECTO LUMPUHBI NOMOCHI YACTOT C AaT4nkoM 50 OM.

C.3.3 MakcumanbHOe HanpsXeHne 31eKTPUYECKUX ObICTPbIX NEePEXOAHbIX NpoLeccoB (navek)
N3mepsieman BenuunHa npeactasnseT CO60i MakCMManbHOe 3HauYeHWe HanpsXKeHWs 3MeKTPUYecKkux ObICTPbIX
MMNynbCoB (Nayek) Ha Harpyske 50 OM. BblYMCNAEMOE C UCMO/b30BaHNEM (PYHKLMOHANbHON 3aBUCMMOCTM

Ypsi(b 6R +&V) n

- (If

rae VpR— nokasaHue nMMKOBOTO 3HaYeHWs;
A — ocnabneHue B Aatuvke HanpsKeHUs Npu NOCTOSAHHOM TOKe;
c>R— nonpaska Ha NOBTOPAEMOCTb (OTHOCUTENbHas):
SV — BepTuKanbHas NOrpewwHocTb ocuuanorpaga npu nocTosHHOM ToKe (OTHOCUTE/bHAsA);
B — nonoca nponyckaHus n3aMepuTesnbHON cUCTEMbI Ha ypoBHe MuHYyC 3 ab;
p — koadhhuumeHT, 3HavyeHue kotoporo (7.0 = 0.8) Ml

Ta6nuya C.2 — lNpumep GlogxeTa HeoONpeaeNeHHOCTU U3MEPEHUI A1t MUKOBOTO 3HAYEHUSI HANPSHKEHUS 3NEKTPU-
YeCcKnx BbICTPbIX NepexoAHbIX npoueccos (navek) Vp

060 EavnHuua Fpanuya EavHnya fenu- EavHuua Ev?uma-
3}:{3:& OueHka Msr:ﬂpe- ownGKM Ma:lmeﬂpe- ®MNBa Tens uil) c< m3:1:ﬂpe- °|Y) Ms:\:;ﬂpe-
3.75 B 0.0073 B Tpe:;g“b' 2.45 0.0030 1000 1 2.99 B
A 1000 1 50 1 Tpe:;g”"' 173 289 3.75 B 108 B
6R 0 1 0.03 1 Hopmane- o 0030 3751 B 1125 B
Has (k = 1)
6V 0 1 0,02 1 Mpamo- 1.73  0.012 3.751 B 43.3 B
yronbHas
o 7.0 My 0.8 My fpamo- 4 25 462 0328  BMMy  0.152 B
yronbHas
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OkoHuaHune Tabnuuybl C.2

Emm

wave Ouern sowepe. PR GIEE gy e Pt 1

e st OLLMGKN e Tenb c st ) n3mepe

HUs

B 400 MIy 30 MIy Mpsimo- 173 17,32 -0.0058 B/Mry 0.0995 B
yronbHas

a ®yHKLMA NIOTHOCTU BEPOATHOCTYU e(Y)=A LCY? 0.162 kB

Wy) = 2ucfy) 0.32 KB

Yy 3.75 kB

BbipaxeHHOe B npoueHTax 8.6 %

oT 3.75 kB

VPR: nokasaHue MMKOBOTO 3HAYeHUA HanpsxeHus. FpaHuua ownbku onpegeneHa B NpefnosiokeHUn, 4To ocLuu-
norpad vMeeT paspelleHne rno BepTmkann 8 6UTOB C BO3MOXHOCTbIO MHTEPNONALUKN (TPeyronbHas PyHKUMUA NAOTHOCTU
BEPOSITHOCTH).

A: ocnabneHune B AaTtynke HanpsKeHUS NpU NOCTOAHHOM Toke. MNMpeanonaraloTca 3HaveHne ocnabnenunsa 1000 u
rpaHuya owmnbkn 5 % (MpAmMoyronbHas yHKLMA NAOTHOCTY BEPOATHOCTY).

6R: nonpaBka 3a c4yeT HeJOCTATOUYHOV MOBTOPSIEMOCTY U3MEPEHWIT N3-3a U3MEPUTENbHOI YCTaHOBKW, U3MepUTeb-
HOro o6opyAoBaHNA 1 ero pasmelleHns. OTo oLeHKka Tuna A Ha OcHOBe (POpMy/bl 3KCNEPUMEHTaNbHOTO CTaHAAPTHOrO
OTK/TOHEHWSA NPV NOBTOPHbIX M3MEPEHNAX NMKOBOTO 3HaYeHNa HanpsxeHus. MpegnonaraeTcs oueHka 0 1 rpaHuLa OWn6KM
3 % (eAMHUYHOE CTaHAapTHOe OTK/IOHEHUe).

6V: yuuTbiBaeT HeonpeAeieHHOCTb aMNINTYAHbIX N3MepeHuii ocunnnorpada npyu NocTosHHOM Toke. Mpeanonara-
emas oueHka 0 1 rpaHuLa ownbkn 2 % ¢ NPSIMOYro/bHON thyHKLUWER NNOTHOCTU BEPOATHOCTU.

p: kK03hPULMEHT, KOTOPbLI/ 3aBUCUT OT (POPMbI UMMY/ILCHOTO OTK/IMKA W3MEPUTESIbHOW CUCTEMbI U CTaHAAPTHOW
¢hopmMbl NepexoAHOro npouecca B OKPeCTHOCTU ero BeplumnHbl (cM. C.3.7). 3HaueHune 7.0 + 0.8 ABnseTca npeactaButeb-
HbIM /15 LUMPOKOTO Kacca CUCTEeM, Kaxaast U3 KOTOPbIX UMeeT pa3ninyHbie hopMbl UMNYNbCHON XapakTepucTuku.

B: 3HaueHune OLeHKN 1 rpaHnLbl ownbKn Takme xe. kak B C.3.2.

Mofo6HbIM Xe 06pa3om MOXeT ObiTb NOMyyYeH GlO4KeT HeonpeaeneHHocT npu Harpyske 1 KOm. B atom cnyuae
YUNTbIBAETCA LWMPUHA NOMOCHI YACTOT U3MEPUTENIbHOW CUCTEMBI C JaTUMKOM HanpshkeHns 1 kOM BMeCTO LUMPUHbI NONOCHI
4acToT ¢ gaTynkom 50 Om.

C.3.4 NnTenbHOCTb UMNY/bCa HAMPAXEHUA 3N1eKTPUUYeckux 6biCTPbIX NepexofHblX Npoueccos (navek)

N3mepsiemasi BennuMHa npeactasBnsieT co60il ANNTENbHOCTb UMMY/bCa HaNPsHKeHUs 3NeKTPUYecKknx GbICTPbIX
nepexoAHbIX Npoueccos (navek) Ha Harpyske 50 OM. BblUMCASEMYIO C UCMO/b30BaHNeM (DYHKLMOHAbHO 3aBUCUMOCTH

I» -("60%F * "50% 1 +68)

rae 150 % R — Bpemsi npu 50 %-HOW MakcumanbHOl aMnauTyae no Bo3pacTakweMy POHTY 3/1EKTPUYECKMX BbICTPbIX
nepexoAHbIX npoueccos (navek);
"50% F— BPems npu 50 %-Hol MakcumanbHOW aMnanTyge no nagawiwemy poHTY 3/IeKTpUYeckmx bbICTpbIX nepe-
XOfHbIX NpoLeccos (navek):
6 R — nonpaska Ha NOBTOPSAEMOCTb;
B — nonoca nponyckaHnsi U3aMepuTenibHOW CUCTEMbI Ha YPOBHE MUHYC 3 AB;
P — koadhpuumeHT, 3HauyeHne Kotoporo pasHo (7,0 = 0.8) My,

Tab6nuya C.3 — Mpumep 6logKeTa HeonpeAeneHHOCTN U3MEPEHNA ANA 4INTENBHOCTU MNY/bCca HaNpPshKeHNs anek-
TpUYeckux 6bICTPbIX NepexofHbIX npoueccos (navek) tw

Env-
_ EavHnua EpanHuua } EavHunua
Oboswave OueHka un3mepe- Mpanua n3mepe- ®lBa Aenm n*)) e n3mepe- uly) nua
Hue oLINGKN Tenb n3me-
Hus HuA Hus
peHuns
T rosib-
T50%,R 3.5 HC 0.10 HC pe:a;)n 2.45 0.041 -1.00 HC 0.0408 HC
Tpeyronb-
TS0%.F 54.5 HC 0.10 HC P r?/aﬂ 2.45 0.041 1.00 HC 0.0408 HC
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OkoH4aHue Tabnuybl C.3

Ean-
O6oamaue Eaunnya FpaHuya Cannuua Aenn- Eannuua nuuya
wne OueHka namepe- own6Kkn nsmepe- ®MNBa Tens "(*i) ci nsmepe- «[1Y» name-
HUA HWnA HUA
peHus
6R 0 HC 15 we  HOPManb- 0 0150 1.00 He 150  Hc
Has (k= 1)
Mpamo-
p 7.0 Mly, 0.8 Ml yronbHas 1.73 0.462  -0.0040 My 0.0021 HC
B 400 My 30 Mry  TPAMO- o5 1732 8,0-10'5 MMy 00014 ke
yronbHas
a ®YyHKLMA NIOTHOCTU BEPOATHOCTU. uc (y ): VA y )2 1.502 HC
Uly) = 2uc(y) 3.00 HC
Yy 51.0 HC
BbipaxeHHOe B npoLeHTax 5.9 %
oT 51.0 HC

T3n %. R- *50 % F nokasaHua npu 50 % NMKOBOro 3Ha4YeHWs No Bo3pacTawlleMy 1 nagawoliemMy poHTam Hanps-
XEHUNSA I/1eKTPUYECKX BbICTPbIX MepexofHbiX npoueccos (navek). MpaHuua owmnbKn onpegeneHa B NpeAnonoXeHnn, 4To
yactoTa AguckpeTtusaumm pasHa 5 'y (takas xe. kak B C.3.2) u ocymnnorpad mmeeT BO3MOXHOCTb UHTEPNONALMMN cneja
(TpeyronbHasa (yHKUMA NAOTHOCTU BEPOATHOCTU). Ecnm aTo He nmeeT MecTa, cnedyeT NPeAnosokUTb NPAMOYTo/ibHY0
hyHKUMIO NIOTHOCTM BEPOSITHOCTW. 3[ecCb paccmaTpuBaeTCs TONbKO COCTaBAAOWANA HeonpeAeneHHOCTU U3MepeHWUi,
CBfi3aHHas C 4acTOTON guckpeTusauun: ANA AONOHUTENbHbIX cocTaBnswowmx, cMm. C.3.5. Mpeanonaraercs, 4To nokasa-
Hue 30 % r = 3.5 HC. nokasaHue M50 % F = 54.5 Hc.

tSR: monpaBka 3a cYeT HeAOCTaTOYHOW MOBTOPAEMOCTM M3MepeHuin pasHocTn 50 A Fun M50 % R us-3a usmepu-
TeNbHOro 060py0BaHNA, PaCNONOXeHNA U3MEepPUTe/IbHOW YCTaHOBKM U HEeNocpeACTBEHHO MCMbITaTe/IbHOro reHepaTopa
3N1eKTpUYecKnx ObICTPbIX NepexoAHbix npoueccos (navek). OHa onpefenseTca sKcnepvMeHTanbHO. DTO oueHKka Tuna A
Ha 0CHOBE (DOPMY/Ibl 3KCMEPUMEHTAsIbHOr0 CTaHAapPTHOrO OTK/IOHEHMSA NPU MOBTOPHbLIX U3MEPEHUAX MUKOBOro 3HaYeHuUs
HanpsxeHus. Mpepanonaraetca oueHka 0 HC n rpanHuua ownbkn s(gk) = 1.5 HC (eAWHUYHOE cTaHAapTHOEe OTK/IOHEeHWe
hYHKUMN HOPManbHOI NNOTHOCTN BEPOATHOCTHN).

P: 3HayeHuWe OLEeHKMN 1 rpaHnLbl OWwWnbKn Takme xe. kak B C.3.3.

B: 3HauyeHue OLEHKN 1 rpaHuLbl OWNGKN Takne xe. kak B C.3.2.

Mopo6HbIM e o6pa3om MOXeT OblTb NoyYeH GlOAXeT HeonpeeneHHOCTN Npu Harpyske 1 kOm. B atom cnyuyas
YUUTbIBAETCH WMPKUHA NOMOCHI YACTOT U3MEPUTENbHON CUCTEMBI C faTUMKOM HanpskeHnst 1 kKOM BMECTO LUMPUHBI NOJIOCHI
4acToT ¢ gatymkom 50 Om.

C.3.5 lononHuTenbHble COCTaBNSAIOWME HEONPEAENEHHOCTU NPU N3MEPEHUN BPEMEHN

YacToTa guckpeTtusauumn: o6blYHO 3HAUYEeHWe 3TOl HeonpeAesIeHHOCT paBHO MNOJIOBMHE BEINYUHBI, 06paTHON yva-
cToTe AnckpeTusauum ocyunnorpada. PacnpegeneHne MoxeT 6biTb MPUHATO TpeyrosbHbIM (/1= 2.45). ecnu ocyulecTBns-
eTcsa MHTepnonauusa crnega Ana nojlyvyeHns 3HavyeHus BpeMeHW Npu 3afjaHHOM ypoBHe criega (CM. pyKOBOACTBO OCLUA-
norpacpa). Ecnu ato He umeeT mecTa, crefyeT NpeAnosioXnTb NPAMOYro/ibHY0 (YHKLUMIO MIOTHOCTU BEPOATHOCTU C K.
paBHbIM 1.73.

Ownbka BPeMEHHON pa3BepTku U MepLaHua: TeXHUYecKkne xapakTepucTukn ocuunnorpada MoryT 6biTb NPUHATHI
B KauecTBe HeonpefeseHHOCTeli C NPAMOYro/ibHbIMK pacnpegeneHmamu. O6bIYHO 3TN COCTaBAAOLWME HE3HAUNTENbHbI.

BepTukanbHoe paspelueHmne: cocTaBnsioLLas 3aBUCUT OT BEPTUKaNIbHOTO paspelleHns no amnantyge A v Kpytus-
Hbl cnepa dAldt. HeonpeaeneHHOCTb CBA3aHa C NOIOBUHON WMPUHBI pa3pelleHns u pasHa (JA<2)/(dAJdC). Ecnu ocyliecT-
B/IIETCA UHTepnonsauusa cnega (CM. pyKoBOACTBO ocuuinorpada), UCnosb3yeTcs TpeyrosibHoe pacnpejesnieHme naoTHo-
CT BEPOATHOCTU, B MPOTMBHOM C/lydaB MCNO/b3YeTCA NPSAMOYro/ibHOEe pacnpejeneHune. 3ta cocTaBnAwLWan yalie Bcero
HesHaunTesbHa.

C.3.6 VckaxeHne BpeMeHW HapacTaHWa W3-3a OFPAHUMYEHHOW WUPUHBLI NOMOCHI YACTOT W3MEPUTESIbHOI
cucTemsbl

VickaxeHne BpeMeHN HapacraHus oueHVBatT Mo 06bIYHOMY NpasBuy 06befMHEHNA BPEMEH HapacTaHus npu no-
cnefoBaTe/lbHOM COeANHEHUN ABYX HEB3aVMOAENCTBYIOLWNX CUCTEM N MOHOTOHHOM BO3pacTaHUN UX NepexofHbIX yHK-
LuiA Npyn BO3AEWCTBMUN CKayka HanpskeHus, T. e.
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rae trg — Bpems HapacTaHusi CUTHa/a Ha BbIXOAE W3MEPUTESbHOW CUCTEMBI (MCKAXKEHHOE BPEMSi HapacTaHus);
tf — Bpems HapacTaHus curHana Ha BXofe U3MepUTesIbHON CUCTEMbI;
TMS — Bpems HapacTaHus NepexofHoi PyHKLUN N3MEePUTENbHON CUCTEMbI.
BaXHO OTMETUTb, YTO BbIBOZ (C. 1) OCHOBLIBAETCS Ha ClIeflyl0LLEM ONPEAEeNeHN BPEMEHU HapacTaHus:

t-T'fww.

(C.2)
rae hqt) — UMNYy/bCHas XapakTepucTtmka VI3MepVITeJ'IbHOI7I CUCTEMbI, nMerLlad HOpMann3oBaHHYK nsowadb, T. e.
K<ort=I (C.3)
o}
Ts — 3a4epxka BpeMeHu, Bbluncnsemas no opmyne
r,=}san. (C3)

[o]

Onpepenenune (C.2) sensetca 60nee NpocTbIM A8 NPUMEHEHWUSI C MAaTEMATUUYECKOW TOUKM 3pEHUs1, YeM 06blYHOEe
onpegesieHne, 0OCHOBaHHOE Ha NoporosbiX YpoBHAX 10 % 1 90 %. Tem He MeHee B TEXHUYECKUX NPUTOXKEHNAX NMPUMEHEe-
HUe BpeMeHU HapacTaHusi oT 10 % no 90 % o6bIYHO coveTaeTcs C NpuMeHeHneM ypasHeHus (C.1). MNpu 3agaHHONR Wupu-
He Mo/10Cbl YaCTOT MPUMEHEHVe ABYX ONpeAeieHnin NpMBOAMT K CONOCTaBMMbIM BpeMeHaM HapacTaHus. [elicTBUTeNbHO,
ecnn BBECTU KO3 ULNEHT n:

a = TM&B. (C-4)

TO MOXHO MOKa3aTb, YTO 3HAYEHWSA &, NOJTyHYeHHbIe NPU NCNO/b30BaHNM iBYX ONpeAeneHnii BpeMeHu HapacTaHus, oTimya-
10TCA HeCyLeCTBEHHO. 3HaYeHNs a. COOTBETCTBYIOLME pas/iMyHbIM hopmMam uMnynbcHoli xapaktepuctuku h(f). npusege-
Hbl B Tabnunue C.4. Kak BugHo u3 tabnuubl C.4. onpefenntb eAUHCTBEHHOE 3HAaYeHNe a He NpefCcTaBNAeTCss BO3MOXHbIM,
NOCKOJIbKY « 3aBUCUT HE TOJIbKO OT MPUHATOrO onpejesieHnss BpeMeHn HapacTaHus (Hanpumep, Ha OCHOBE MOPOroBbIX
3HaueHnin nnn ypasHeHns (C.2)]. HO 1 OT POPMbI UMMYNLCHOW XapakTepUCTUKN M3MepUTENbHO cucTeMbl. PasymHas
oLeHKa  MOXeT OblTb MOJlyYeHa Kak cpefHee apudMeTnyeckoe 3HaYeHUid, ykasaHHbix B Tabnuye C.4: MUHUMANbHOTO
3HauveHms (321 - 1Cr3) n makcumanbHOro 3HayeHuns (399 m10~3). 7. e. 360 10 . [anee cnegyeT NpefnosioXuTb, 4TO ecn
OTCYTCTBYET MHpOpPMaLMA 06 U3MepPUTENbHON cucTeEMe, MOMUMO ee LUMPUHBI NOI0Chl YACcTOT, TO PAaBHOBEPOATHbLI Nto6ble
3HaveHna n mexay 321 m10'3 1 399 «10° 3. Takum o6pa3om, npegnonaraercs, 4To a — c/ydyaiiHaa BennyvHa, umeroLias
NPSIMOYTO/IbHYH (DYHKLMIO NIOTHOCTU BEPOATHOCTU C HUXKHEN 1 BepxHeli rpaHmuamu 321 - 103 n 399 « 10 3cooTBeT-
CTBEHHO. CTaHAapTHas HeonpeAeneHHOCTb « KOIMYeCTBEHHO onpefenseT:

a) HellTpasnbHOCTb K MaTemaTuyeckoii Mogenun, NPUHATON AN onpefeneHna BpeMeHn HapacTaHus, n

b) HelTpanbHOCTb K (hOPMe MMMNY/IbCHOI XapakTepucTUKK.

Tab6nunuya C.4— KoathpdmuymneHnTa [hopmyna (C.4)] 4NA pasnnyHbIX OAHOHANPABIEHHbIX UMNY/IbCHbIX XapakTepucTuk,
COOTBETCTBYIOLMX OHON 1 TOW Xe LUIMPUHE NOMOCHI HAaCTOT cUcTembl B

MIMny bCHas XapakTepucTvika

3HayeHve a. yMHOXeHHoe Ha 103 2-ro nopsgxa
layccoBckast 1-ro nopsiaxa (kpuTHyeckoe NpsIMOYroibHast TpeyrosibHas
AemncuposaHue)
a C Ucnosib3oBaHnem 332 299 363 391 326
dopmynel C.2
a C 1cnosib3oBaHveM MoporoBbIX 339 350 344 354 353

3HavyeHnn!o % n 90 %

C.3.7 VickaXeHUsi NMKOBOTO 3HAYEHWUS U AIMTENBHOCTU UMNY/bCa M3-3a OTPAHUUYEHHON WUPKHBLI NOMOCHI
4acToT M3MepUTEeNbHOW cucTemsl

NckaxeHHyo hopmy umnynbca vout(/) Ha BbIXOofe U3MEepUTESIbHOW CUCTEMbI MOJy4alT C UCMOMb30BaHNEM UHTe-
rpasia CBepTKn

vou«(0 =fvIn(iw -t)di. {C5)
(0]
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rae vijn(f) — chopma BxogHOro umnynbca:
ft(f) — umnynbcHaa xapakTepucTuka M3mMepuTeNbHOW CUCTEMBI.
Cnepyet yuuTbiBaThb, 4TOo A mb(t) = h~t) (A — ocnabneHune B U3MEPUTE/IbHOW CUCTEME NPU MOCTOSAHHOM TOKE).
BxogHOI curHan mMoxeT 6blTb annpoKCHMUPOBaH Npu ero pasfnoxeHun B psafg Telinopa Ans MOMeHTa BpemeHu 1M koraa
BXOZIHOI CUrHaN focTuraeT MakcuMasibHoro 3HaueHus Vp:

v¥(0= 7 mpf o EA AL )3+ (C.6)

CnepgyeT 06paTuTb BHMMaHWE Ha TO. YTO cnaraemoe nepsoro nopsgaka B (C.6) orcytcTeyeT, T. k. V'(fp) = 0. fanee
V' (/p) < 0. NOTOMY 4TO TOYKM BOTHYTOCTN HaxoAATcst BHU3Y (MakcuMyMm curHana), v~ L) > 0. NoCKonbKy AN CTaHAAPTHbIX
chopm curHanoB BpeMsi HapacTaHusi MeHblle BpeMeHu cnaga. Moactaenssa (C.6) B (C.5) U nocne ynpouyeHnin ¢ yueTom
TOro, YTO WMPUHA NOJIOCHI HACTOT M3MEePUTE/TbHOI CUCTEMbI ABSIETCA 6ONbLUIOKA N0 OTHOLIEHMIO K NO/0Ce YacTOT BXOAHO-
ro curHasna (Tak 4To YneHbl CTENEHHOTO psAa, NopPAAOK KOTOPbIX 60/bLIe ABYX, MPEHe6PexXMMo Masbl), noayyaem

(€7
rae Ypa— nukoBoe 3HavyeHue BbIXOAHOro UMNYsbCa;
A — ocnabneHune B n3mepuTeNbHON cucTeme Npyu NOCTOSHHOM TOKe;
vinUp )l
4xVp (C.8)

CnepyeT OTMETUTb, YTO NapameTp p 3aBUCUT OT BTOPOI NPON3BOAHON CTaHAAPTHOrO BXOAHOTO CUrHana u napameTp
onpegeneH B C.3.6. Tak kKak MaTemaTnyeckoe BbipaXeHue 418 CTaHAAPTHbIX CUTHAIOB 3/1EKTPUYECKUX BbICTPbIX Mepe-
XOAHbIX NpoLeccoB (Mavek) NpvBeAeHo B 6.2.2. 3HaYeHNEe P MOXeT ObiTb BblYMCIEHO M paBHO (7.0 + 0.8) My,

OLEeHKY UCKaXeHUs ANNTENIbHOCTM BXOLHOTO UMNybca fw MOXHO MonyynTh, yunTbiBas, 4TO NowWafb BbIXOLHOTO
MMnynbca paBHa NaoWwajn BXOAHOTO UMNyNAbca, feNeHHOro Ha ocnabneHne N3mMepuTesibHON CUCTEMbI MPU NOCTOSHHOM
Toke A. Moatomy

V * =/u/PdW (C-9)
roe — ANWTENbHOCTb BbIXOAHOTO UMNybca.
CnepoBartesnibHO.

AVke by (C.10)

C.4 KanubpoBska ycTpolicTBa CBA3M

Mpu kanMbpoBKe NapamMeTpoB 3/1IEKTPUYECKMX ObICTPbIX NEPEXOAHbIX NPOLEeCcCOoB (Nayek) Ha BbiIXOAEe YCTPOWCTB
CBA3N/pa3BA3KM UCMO/Mb3YITCA Te Xe caMble 06pasLbl U3MepuTesibHOro 060py0BaHUSA (aTTeHaTopsbl, ocuuanorpadsbl
U T A4.), a TakKke HeKoTopble aganTepbl A1 NOAKIIOYEHNA AaHHOro 060pyA0BaHNA K KOHKPETHbIM KieMMaM ycTpolicTBa
CcBSi31/pa3Bs3ku.

NMpumevyaHune — M3-3a NOHWKEHHOTO KayecTBa (PYHKLIMOHNPOBAHUS YKa3aHHbIX afanTepoB Ha BbICOKOI YacTo-
Te TPYZAHO NPOBECTU HAJEXHbIE BbICOKOYACTOTHbIE U3MEPEHMUS 3TUX afanTepoB W. CefoBaTe/IbHO, NMPaBU/bLHO onpege-
NNTb coCTaBNSOWME HEONPEAEEHHOCTU U3MEPEHWIA.

PekomeHpayeTcs cnefyowas npoueaypa Ans ksanudukauum agantepos:

- U3MepuUTb CONPOTMB/IEHNE 3a3eM/IAI0LLIEr0 NPOBOAHMKA HA NOCTOSAHHOM TOKe: COMpPOTMBEHME AO/DKHO ObiTb Me-
Hee 0.4 Owm;

- U3MEpPUTb CONPOTMB/IEHNE BHYTPEHHErO NPOBOJHMKA Ha MOCTOAHHOM TOKEe: COMPOTMB/IEHNE [O/IKHO ObiTb MEHee
0.4 Om:

- U3MEepPUTb CONPOTMB/IEHNE MeXAY BHYTPEHHMX» NPOBOAHUKOM U 3a3eM/IEHNEM Ha MOCTOSHHO*» Toke. JTO COMNpo-
TUB/IEHNE JO/IKHO NMEeTb «BeCKOHeYHoe» 3HavyeHune; Ao/mkHa 6biTb NpeAycMoTpeHa focTaTouHan U3onauus, Bolgepxnea-
lowasn Bo3AelicTBMe NPUMEHAEMbIX 3/IEKTPUYECKMX GbICTPbIX NepexoAHbIX npoueccos (Navek) (2 kB unu 6onee);

- oOXapakTepusoBaTb BAUAHWE 3TUX afanTepos. [I1A 3TOro yCTaHOBUTb OMNOPHbIE 3HAYeHUs, NOAKNOUYNB 50-0MHbIN
KoakcuasbHbll/i KOHel, ajanTepa K KoakCcuasbHOMY BbIXOAY reHepatopa 3/1eKTpUYecknx 6bICTPbIX MepexofHbIX npouec-
coB (nayek) (HO He K BbIXOAY YCTPOICTBA CXeMbl CBA3U/Pa3BA3KM) U U3MEPUTL NapamMeTpbl UMMybca. 3aTemM BKIUUTb
MeXAay BbIXOAOM reHepaTopa 1 Harpy3skoii 50 Om ABa agantepa, COeMHEHHbIE «INLOM K JTMLY», U CHOBA U3MepuUTb napa-
MeTpbl UMMynbca. 3Ha4YeHne napameTpoB UMMNYy/bCca C UCNOb30BaHMEM U 6e3 UCMO/b30BaHNA Napbl aganTepoB Ha NHUN
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OLEHMBAETCS HA AOCTATOYHOM YWC/E UMMY/ILCOB. Pa3HOCTb MexAy W3MepsieMbiMW napameTrpaMu umnysbca (kotopas
npefcTaBnseT co6oii BHOCMMbIE NOTEPU aAanTepoB, KOTOPbIe MOTYT 6bITb KOMNEHCUPOBAHbI) ABMISETCA MEPOi A0NOMHN-
Te/IbHOI HEONPEAENEHHOCTU U3MEPEHUN, BbI3bIBAEMON ajantepamu. PacueTHble 3HauYeHuss paBHbl 4 % ANs amnauTyg
HanpsbkeHus. 60 nc — A5 BPEMEHW HAapacTaHWsi N 4 HC — AN ANMTENbHOCTU UMMYbCa;

- onpeaennTb HeOoMpeAesieHHOCTL ajanTepa nadyky, PaBHYl HanGoMblIEeMy 3HAYEHUIO Hab/4AeMOl pasHOCTM
(NpeanonaraeTcs NpsiIMOYrofibHoe pacnpefeneHue).

HecmoTpsi Ha TO. UTO BIUSIHUE a4anTepoB 6b1/10 0XapakTepU30BaHO C UCNO/Ib30BAHWEM Napbl aAanTepos, fefleHne
Ha fABa HabM4aeMoi pasHOCTY 3HAYEHWNI (C UCNONb30BaHWEM ¥ 6e3 UCMOMb30BaHUA Napbl afanTepoB Ha NHWKN) B Ha-
cTosiLlee BPeMsl He PEKOMEHAYeTCs.

C.5 MNpumMmeHeHne HeonpeeneHHOCTel N3MepeHuin B KpUTePUN COOTBETCTBUSA reHepaTopa 3/1eKTpUYecKnx
6bICTPbIX MEPEX0oAHbIX NpoLeccoB (navek)

Kak npaBuno, gnsa Toro, Yto6bl rapaHTUpoBaTh, YTO reHepaTop COOTBETCTBYET YCTAHOB/IEHHLIM K HEMY TpeGOoBaHM-
AIM. pe3ynbTaTbl KaMGPOBKM He JOMXHbI BbIXOAUTL 3a NpeAesbl 4ONYCTUMbIX OTK/OHEHW XapakTepUCTHK, yCTaHOB/EH-
Hble B HAcTOsILEM cTaHAapTe (4ONYyCTUMbIE OTK/IOHEHUS HE YMEHbLUAITCS C yYeTOM HeonpeaeseHHocTell n3mepeHuit).
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MpunoxeHue JA
(cnpaBoyHoeE)

CBefleHn 0 COOTBETCTBUM CCbIJTOYHOTO MeXAyHapoaHoro ctaHgaprta
MeXrocyaapCTtBeHHOMY CTaHAapTy

Tabnuua JA1

OGO3HaYEHNE CChLIOUYHOTO CreneHb OG60o3HaYEeHNE 1 HaVMEHOBAHWE COOTBETCTBYIOLLIETO
MeXyHapOoAHOro cTaHaapTa COOTBETCTBYSA MEXrocyapCTBEHHOro CTaHaapTa
IEC 60050-161:1990 — M>

* COOTBETCTBYIOLLMIT MEXTOCYAAPCTBEHHbIA CTAHAAPT OTCYTCTBYeT. [0 ero NPUHATUS PEKOMEHAYEeTCsl UCNO/b30BaTh
NnepeBoj, Ha PYCCKUii A3blK AAHHOTO MEXAYHAapOoAHOro CTaHAapTa.

B Poccuiickoii deaepauum geiicteyet FOCT P 50397—2011 (M3K 60050-161:1990).
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@

[5]

IEC 60050-311:2001

IEC 60050-702:1992

IEC 61000-4-2:2008

IEC 61000-4-4:2004*

IEC 61000-4-5:2005**

IEC Guide 107

Buénunorpadcusa

International Electrotechnical Vocabulary — Electrical and electronic measurements and
measuring instruments — Part 311: General terms relating to measurements
(MexayHapoaHbli 3/1eKTPOTEXHUYECKU A CnoBapb. ONeKTpUYeckue U 3NeKTPOHHble U3-
MepeHuss 1 usMepuTenbHble Npubopbl. YacTb 311. O6WwMe TepMuHbl, OTHOCALMECH K
n3mepeHunsam)

International Electrotechnical Vocabulary — Chapter 702: Oscillations, signals and related
devices

(MexayHapoHblii aneKkTpoTexHUYecknii cnosapb. Mnasa 702. KonebaHus, curHansl u cBs-
3aHHblE C HUMW YCTPOIiCcTBA)

Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniques —
Electrostatic discharge immunity test

[@nekTpomarHmnTHas coemectumocTb (AMC). YacTb 4-2. MeToAbl UCAbITAHWI U N3MEPEHWIA.
McnbiTaHne Ha yCTOWUYMBOCTL K a/1eKTpocTaTuyeckomy paspsgyl

Amendment 1 (2010) Electromagnetic compatibility (EMC) — Part 4-4: Testing and mea-
surement techniques — Electrical fast transient/burst immunity test

[3nekTpomarHutHas coemecTmocTb (AMC) — YacTb 4-4. MeToAbl UCMbITAHWIA N n3mepe-
HWA. VicnblTaHne Ha YCTOWYMBOCTb K 3M1EKTPUYECKMM GbICTPbIM NepexofHbIM npoueccam’
naykamy]

M3meHeHne 1(2010)

Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement techniques —
Surge immunity test

[@nekTpomarHmnTHas coemectumocTb (AMC). YacTb 4-5. MeToAbl UCAbITAHWI U N3MEPEHWIA.
McnbiTaHne Ha yCTOWYMBOCTB K BbIGPOCY HaNpshKeHus]

Electromagnetic compatibility — Guide to the drafting of electromagnetic compatibility
publications

3nekTpomarHuTHas COBMeCTUMOCTb. PykoBOACTBO N0 paspaboTke ny6ankauuii o anekTpo-
MarHMTHO COBMECTUMOCTM

* 3ameHeH Ha IEC 61000-4-4 (2012).
** 3ameHeH Ha IEC 61000-4-5 (2014).
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KntoueBble cfoBa: 3/1eKTPOMarHUTHass COBMECTMMOCTb, 3/IEKTPUYECKOE W 3/1IeKTPOHHOE 06opyaoBaHue,
YCTONUYMBOCTb K 3N1EKTPOMArHUTHBIM NOMexXaMm, 3/1eKTpuyeckne bbicTpble NepexofHble npoLeccsl (nayku), Tpe-
60BaHUA. MeTOApbl UCNbITaHWI, HeONpeaeeHHOCTb N3MEePEHNIA, METOAbI KaniMbpoBKM
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