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Mpeaucnosue

1 MOAFOTOBJIEH 3akpbiTbiM akUMOHEPHLIM 0BLLECTBOM «Hay4yHO-uCnbITarenbHblit UeEHTP «CAMTIC» u
TexHu4eckum KomuteToM no craHaapTusaumm TK 30 «3nekTpoMarHMtHas COBMECTUMOCTb TEXHUYECKUX CPEACTBY

2 BHECEH ®eaeparnbHbIM areHTCTBOM N0 TEXHUYECKOMY perynupoBaHuio u metponoruu (PocctaHaapr)
3 MPUHAT MexrocyaapCTBeHHbIM COBETOM NO CTaHAAPTM3auun, MeTponoru u ceptudukayum  (npo-
TOoKOM OT 25 mapra 2013 r. Ne 55-1)

3a npuHATHE NPorofiocoBarnu:

KpaTtkoe HauMeHoBaHWe CTpaHkbl Kopa ctpaHbl no MK CokpallyeHHoe HauMeHoBaHue
no MK (MCO 3166) 004-97 (MUCO 3166) 004-97 HaLMOHaNbLHOro opraHa no crtaHaapTusauumn

ApMeHuna AM MuHakoHoMuUKkKn Pecnybnuku ApmeHus
Benapycb BY lNoccrangapt Pecnybnuku Benapycb
Kupruaus KG KblprelacTaHgapTt
MongoBa MD Mongosa-CtaHgapT
Poccus RU PoccTangapT
Y3bekucTaH Uz YacTangapt

4 Mpukasom degepanbHOro areHTCTea N0 TEXHUYECKOMY PErynMpOBaHUIO U METPONOrMKU OT 22 nionsa
2013 r. Ne 398-cT mexxrocygapcTeeHHbint ctaHaapT NOCT 30804.4.2—2013 (IEC 61000-4-2:2008) BBeaeH B
OeincTBMe B Ka4eCTBe HaLUMOHanbHOro craHaapta Poccuiickon ®eaepauuu ¢ 1 aHeapa 2014 r.

5 Hacrosawmn crangapt MoanuumMposaH No OTHOLLEHUIO K MexayHapoaHomy craHgapty |IEC 61000-4-
2:2008 Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniques — Electrostatic
discharge immunity test (Snektpomar-HuTHaa cosmectumoctb (OMC). HacTb 4-2. MeToabl UCNLITAHUI U U3-
MepeHWii. icnbiTaHnsa Ha YCTOMYMBOCTL K SNEKTPOCTAaTUHECKUM paspaaam).

MexayHapogaHbliii ctaHgapt IEC 61000-4-2:2008 paspabotaH noakomuteTom 77 B «BbICOKOYACTOTHbIE
3MeKTPOMarHuTHbIe ABNeHnsa» TexHundeckoro komutera MOK TK 77 «3nekTpomMarHuTHass COBMECTUMOCTbY.

IEC 61000-4-2:2008 (BTOpPOE M3OaHMe) OTMEHSIET M 3ameHsieT nepeoe usgauue |[EC 61000-4-2:1995 u
nameHeHusa 1 (1998 r.) n 2 (2000 r.) K NnEpPBOMY M3AHWUIO.

[NepeBOA C aHrNUIACKOro s3bika (en).

HauMeHOBaHME HACTOALLEro CTaHAApPTa M3MEHEHO OTHOCUTENbHO HAMMEHOBAHUS MEXAYHAPOLHOIO
cTaHgapta 4nsa npueeneHus B cooreercTeumn ¢ NTOCT 1.5—2001 (nogpasaen 3.6).

CCbINKU HA MEXOYHapPOAHbIE CTaHAAPTbl, KOTOPLIE NPUHATHI B KAYECTBE MEXTOCYAapPCTBEHHBbIX CTaH-
[apToB, 3aMeHeHbI B pasfene «HopmaTuBHbIE CCbIIKU» U TEKCTE CTaHAapTa CCbINIKaMU HA COOTBETCTBYIOLLME
MEXToCyapCTBEHHbIE CTaHAAPTLI.

[ononHutenbHble dpasbl U CNOBa, BHECEHHbIE B TEKCT CTaHAapTa Ansi yTOMHeHus obnactu pacnpo-
CTpaHeHus u 06bekTa CTaHaapTu3auum, BblaerneHbl NONY>XMPHbLIM KYPCUBOM.

CBeaeHust 0 COOTBETCTBMU MEXIOCYAAPCTBEHHbIX CTaHAapTOB CCbINTOMHLIM MEXOYHAPOAHbIM CTaHaap-
Tam NpuBeAEHbl B AONOMHUTENBHOM NPUNOXeHun JA.

CreneHb COOTBETCTBUA — MoauduumposanHas (MOD).

CraHpapt paspaboTaH Ha ocHoBe npumeHeHust FOCT P 51317.4.2—2010 (M3K 61000-4-2:2008)

6 BBEJEH BMEPBbIE

UHpopmayus 06 usmeHeHuUsIx K Hacrmosuemy cmarO0apmy nybnukyemcs 6 exe200HOM UHGhOPMayUOH-
HOM yKkasamene «HauyuoHanbHble cmaH0apmbi», @ MeKem U3MeHeHUl U rornpasok — 8 eXXeMeCSYHOM UHEOP-
MayuoHHOM ykasamene «HayuoHanbHbie cmaHOapmbly. B criydae nepecmompa (3ameHbl) Unu OMmmeHbl Ha-
cmosweeo cmarndapma coomeememeyrouee yeedomneHue bydem onybriukoeaHo 8 eXeMeCa4YHOM UHpOP-
MayuoHHOM ykasamene «HayuoHanbHbie cmaHGapmei». Coomeemcemeyioujas uHgopmayus, yeeOomneHue
U meKcmbl pasMewaomes makxe 8 UHGOPMaUUOHHOU cucmeme obwieao rnonb308aHus — Ha oghuyuanbHOM
catime ®edepanbH020 ageHmMemaa 1o MexHU4YeCKoOMy peaynupoeaHulo u Memposiozuu e cemu YiHmepHem

© CranpaptuHdgopm, 2014

B Poccuitckoit @eagepaumnn HacToALwmin CTaHaapT He MOXKET ObiTb MONHOCTLIO UM YaCTUYHO BOCNPOU3BEEH,
TUPXUPOBAH M PacnpoCcTpaHeH B kayecTBe oduumanbHoro usaaHusa 6es paspelueHus degepanbHOro areHTCTea
NO TEXHUYECKOMY PEryrnMpoBaHUIO U METPONOIMn
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BeepneHue k IEC 61000-4-2:2008

CraHgaptbl cepun M3K 61000 nybnukyioTcs OTAEenbHbIMU YacTAMU B COOTBETCTBUM CO CMEAYIOLIEN CTPyK-
TYpOnR:

-4acTb 1. OCHOBBI:

obuiee paccMoTpeHue (BBeaeHUe, oyHaaMeHTanbHbIe NPUHUMIbI),

onpeaeneHns, TePMUHOMNOrus;

- 4acTb 2. AnekTpomarHuTHas o6CcTaHoBKa:

ONUCaHWE ANEKTPOMAarHUTHON 0BCTaHOBKN,

Knaccuukaums anNeKTpoMarHMTHOM 06CTaHOBKM,

YPOBHM ANEKTPOMarHUTHON COBMECTUMOCTMU,

-yactb 3. Hopmbi:

HOPMbI SMUCCUN ANEKTPOMArHUTHLIX MOMEX,

HOPMbI MOMEXOYCTOMUYUBOCTU (B TOM CTENEHU, B KAKOW OHW HE SIBNAIOTCHA NPEAMETOM PACCMOTPEHUS TEXHUYE-
CKMMM KOMUTETaMU, pa3pabaTbiBaOLLMMK CTAHAAPTbI HA NPOAYKLMIO);

- 4yacTb 4. MeTOoabl UCnbITaHU U U3MEPEHMIA:

METOAbl UMEPEHU,

METOAbl UCTIbITAHUI;

-yacTtb 5. PykoBogcTsa no yCTaHOBKE M NOMEXONOAABIIEHMIO:

PYyKOBOACTBA MO YCTAHOBKE,

PyKOBOACTBA MO MOMEXONOAABMNEHUIO;

-yacTb 6. O6WuKe cTaHaapThbl;

-yacTb 9. PasHoe

Kaxkpas yacts nogpasaensiercs Ha pasaernbl, KOTopble MOTyT GbiTb OMyBrMKOBaHbI Kak MEXAYHAPOAHbIE CTaH-
AapTbl MO0 Kak TEXHUYECKUE YCIOBUS UMK TEXHMYECKME OTYETHI. HEKOTOPLIE M3 YKa3aHHbIX pasaernos onyobnukosa-
Hbl. [ipyrve ByayT onybnukoBaHbl C ykazaHMemM HoMepa 4acTu, 3a KOTOpPbIM Cneayet Aeduc, a 3aTem BTOPOin HOMEP,
yKasbiBawoLwui pasgen (Hanpumep, 61000-6-1).

Hacrosiwas yacte IEC 61000 siBnsieTcs MexayHapoaHbIM CTaHAapToOM, yCTaHaBnMBaoLwmm TpeboBanus no-
MEXOYCTOMYMBOCTU U METOAbI UCTIbITAHWI, OTHOCALLMECS K SNEKTPOCTaTUYECKUM pa3psaam.

OCHOBHbIMU U3MeHeHuamu ctaHaapTa IEC 61000-4-2:2008 no cpaBHeHuio ¢ IEC 61000-4-2:1995 (c nsmeHe-
HUAMU) SABNSAIOTCS:

- yCTaHOBMNEHMe TpeboBaHUi K AaT4ymKy Toka Npu pacLuMpeH1n nonockl Yactot Ao 4 'y ¢ npumepoM aaryumka
TOKa, COOTBETCTBYIOLLENO YCTAHOB-MEHHbIM TPEOOBaHNSAM;

- BKIMIOYEHUE CBEAEHUI 00 M3nyyaemblx MOmnsiX Npu ANEeKTPOCTaTUYECKUX paspsiaax, co3aaBaemMblX YernoBe-
KOM, iepKalLmMM METaNNMYECKUin NpeaMeT, U FTeHepaTopoM AMEeKTPOCTaTUYeCKUX pa3psaos;

- pacCMOTPEHNUE BOMPOCOB HEONPEA ENEHHOCTU 3MEPEHUIM C NpUMEepamMu BIOHKETOB HEONPEAENEeHHOCTH.



Monpaeka k FOCT 30804.4.2—2013 (IEC 61000-4-2:2008) CoBMeCTUMOCTb TeXHUYECKUX CPeACTB arekK-
TpoMarHUTHasl. YCTOMYMBOCTb K 3NIeKTpocTaTUHeCKUM paspsisaM. TpeGoBaHMsA U MeTOoAbI UCN bITaHUI

B kakom mecrte HanevataHo [onxHo 6bITb

Mpeaucnosue. Tabnuua corna- —
coBaHuA

KasaxcraH KZ loccranpapt Pecny6nu-

ku KasaxcrtaHn

(MYC Ne3 2019r.)
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M E X IFOCYAdAPCTHBETUHHUB H# CTAHAOAUPT

CoBMeCTMMOCTb TEXHUYECKUX CPEACTB MeKTPOMarHuTHas
YCTONYMBOCTD K INIEKTPOCTATUYECKUM PA3PALAM

Tpe6oBaHUA U METOAbI UCNBITAHUNA

Electromagnetic compatibility of technical equipment.Immunity to electrostatic discharge.
Requirements and test methods

Hara BBegeHun — 2014-01-01
1 O6nactb NnpUMeHeHunA

HacTosLmit CTaHAAPT pacnpoCTPaHAETCS Ha ANEKTPOTEXHUYECKMUE, NEKTPOHHLIE U paduoasiekmpoHHbie!)
usagenust u obopyaoBaHue (danee — TEXHUYECKME CPEACTBA) M yCTAaHARNUBAET TPEGOBAHNA U METOAbI UCTILITAHUIA
TexHuueckux cpeacte (TC) Ha yCTOMYMBOCTb K SNEKTPOCTATMYECKMM paspsagaM Kak Npu NpsMOM BO34EUCTBUM
3MNEeKTPOCTaTUYECKMX pa3psiAoB OT onepaTopa, Tak M HENPSAMOM BO3AEMCTBUM OT oneparopa Ha npeaMeTs u 0bopy-
[0BaHue, pacnonoxeHHole Bornm3n TC. CTaHaapT ycTaHaBNMBAET CTENEHM XKECTKOCTU MCNBITAHUN, YUMTbIBAIOLLUE
pasnuyHble YCIIOBUS OKPY:KaloLwei cpeabl U aKkcnnyatauum TC, a Takke yecTaHaBnUBaET NPoLeaypbl UCNbITAHUNA.

Llenbto HacCToOsILLEro cTaHaapTa ABMAETCS YCTAHOBNEHME 00LWMX NpaBun OLEHKU kayecTBa OYHKLIMOHU-
poBaHusi 060pyA0BaHWSA, NOABEPTaOLLErOCA BO3AENCTBUIO INEKTPOCTATMUECKUX PaspsaoB.

Hacroswmin ctTaHgapT yCcTaHaBNMBAET:

- TUNoBylo YOPMY TOKa paspsna;

- CTeneHu XXECTKOCTU UCNbITAHWIA;

- ucnblTaTensHoe 00opyaoBaHue;

- paboyee MeCTO ANA UCNLITAHMIA;

- METOAbl UCMbITAHUI;

- npoueaypbl KanubpoBKM;

- HeonpeaeneHHoCTb U3MEPEHUIA.

B HacTosLLeM cTaHAapTe NpuBeAEHbl METOAbI NPOBEAEHUA UCNbITAHUI B NAOOPATOPHLIX YCAOBUSX U HA
MecTe akcnnyaraumm o60pyaoBaHUA NOCHE €ro OKOHYaTeNbHON YCTAHOBKM.

Hacrosilumii ctaHaapT He yctaHaBNUBAET UCMbLITAHUI KOHKPETHOW annapatypbl unu cuctem. Ero rnae-
HOI 3apavet ABnsAeTca obecnevyeHne BCeX 3aMHTEPECOBAHHbBIX TEXHUYECKMX KOMUTETOB NO CTaHAapTU3auuu,
paspabaTbiBaloLMX CTaHAAPTbI HA NPOAYKLMIO, OBLLIMMMU CCbINIOYHLIMU AAHHLIMU. TEXHUYECKUE KOMUTETBI NO
cTaHgapTusauum (NonbL3oBarteny Unm uarotoButenu TC) HECYT OTBETCTBEHHOCTb 3a BbIOOP BUAOB U CTENEHEN
XKECTKOCTU UCNbITaHUI, NpUMeHsaeMbix ana TC.

2 HopmatuBHbIe CCbINIKU

B Hacmosiuem cimaHOapme ucrosib3068aHa CCbiNlKa Ha crnedyrouwull cmaHOapm:
I'OCT 30372—95 CoemecmumMocimb mexHU4YecKux cpedcme anekmpomazHumHasa. TepMuHb! U
onpedesneHus.

MpumeyaHne —lpu nonb3oBaHNKM HACTOSALLMM CTaHAAPTOM LienecoobpasHo NpoBEpUTL AENCTBUE CCbINOYHBIX
cTaHAapToB B UH(pOpMaLNOHHON cucTemMe obLuero nonb3oBaHUs — Ha ouunanbHoM caiTe defepanbHOro areHTCTea
NO TEXHUYECKOMY PETYNMPOBAHWUIO U METPOIOTUM B CETU MIHTEPHET UK NO €XerogHo nsgaBaeMoMy UHGPOPMaLMOHHOMY
yKkasaTenio «HauuoHanbHble cTaHgapThl», KOTOPLIA onybnnkoBaH No COCTOAHUIO Ha 1 AHBapA TekyLyero roga, U no co-
OTBETCTBYIOLMM eXeMeCA4HO W3faBaeMbiM MHOPMALIMOHHBIM YKasaTensMm, onybnukoBaHHbIM B Tekywem rogy. Ecnu
CCHIMIOYHBINA CTaHAapT 3aMeHeH (U3MEHeH), TO MPK MoNb30BaHUN HACTOALLUM CTaHAaPTOM CnefyeT pyKoBOACTBOBATLCA
3aMEHAIWUM (M3MEHEHHBIM) CTaHAapTOM. ECnn CChINOYHBIA CTAHAAPT OTMEHeH 6e3 3aMeHbl, TO NONOXEHWe, B KOTOPOM
JlaHa ccbinNKa Ha Hero, NPUMEHAETCA B YaCTH, He 3aTparuBaloLLieit 3Ty CCbINKY.

D) Pa,qVIOSﬂeKTpOHHbIe n3genuaun o6opy,qoaaHv|e BblgeneHbl N3 CoCTaBa INEKTPOHHbIX nsagenuii n o6opy,qoeaHv|ﬂ B
Lenax CO6J'IIOA6HMF| I'IpMHFlTOﬁ TepMUHONOrnn

Uspanue opuumnansHoe
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3 TepMuHbI 1 onpeneneHUn

B HacToseM craHaapTe npumeHeHbl TepMuHbl No FOCT 30372, a Takke cneaylowme TEPMUHBI C COo-
OTBETCTBYIOLLMMU ONPEAENEHUSIMU:

3.1 MmeToA BO3aywHOro paspaga (air discharge method): Metoa ucnbitanmii, npy KOTOPOM pa3psiAHbIN
HaKOHEYHUK UCMLITATENLHOTO reHepaTopa, HaXOAALMIACA NOA HANPSHKEHUEM, MOCTENEHHO NPUONMKAIOT K UC-
nbityemomy TC (MTC) A0 BO3HUKHOBEHUA pa3spsiia B BO3AyXe MEXAY UCNbITaTeNbHLIM reHeparopomM u UTC.

3.2 anTuctaTtnyeckun marepuan (antistatic material): Marepuan ans sawuTbl OT CTAaTUYECKOTO 3Mnek-
TpU4ecTBa, MMHUMU3UPYIOLLIMIA HAKONSEHUe 3apsiaa NpyM CONPUKOCHOBEHUM UMW OTAENEHUM OT TAKOrO XKe Unu
Apyroro nogo6Horo marepuana.

3.3 kanuobpoeka (calibration): CoBOKynHOCTb onepaumii, yCTaHaBNUBAIOLLMX NMOCPEACTBOM CCbINKU HA
TpeboBaHus CTaHAAPTOB 3aBUCUMOCTb, CYLLIECTBYIOLLYIO NPU ONPEeEneHHbIX YCNOBUAX, MEXIY NOKa3aHMeM
U pe3ynbTaTtom U3MepEHUs.

3.4 ucnbiTaHus Ha coOTBeTCTBUE TPpeGoBaHusamM (conformance test): UcnbiraHusa npeacTaBUTENbLHOTO
obpasua TC ¢ uenbio onpeaeneHus CoOTBETCTBUSI pa3paboTaHHOro u u3rotoBneHHoro TC TpeGoBaHusiM Ha-
CTOAILLEro cTaHaapra.

3.5 meTop koHTakTHOro paspaga (contact discharge method): Metoa ucnbiraHui, npu KOTOPOM pas-
PSOHLIA HAKOHEYHUK UCTILITAaTENBLHOIO FreHepaTopa BO BpeMsl paspsja HaxoAuTcsl B CONPUKOCHOBEHMK ¢ UTC
U paspsg NPou3BOAUTCS NMPU MOMOLLUM Pa3pAAHONO KIo4a BHYTPU UCTILITATENBLHOIO reHeparopa.

3.6 nnacTtuna ceasu (coupling plane): Metannuyeckuit NUCT UMM NNAcTUHA, KOTOPbIE NOABEPratoTCs
3NEKTPOCTATMHECKOMY pa3psay ANA UMUTALMKU BO3AEWCTBUS SNEKTPOCTAaTUYMECKMX PA3psAoB HA 0ObEKTbl, Ha-
xoaswmecs pagom ¢ UTC. MNpu ucnbITaHUAX NPUMEHSIIOT TOPU3OHTASILHYIO U BEPTUKANbHYIO NNACTUHLI CBA3SH.

3.7 yxyaweHue kavyectBa ¢yHkunoHupoBaHua (degradation of performance): HexenarenoHoe us-
MeHeHue Ka4ecTBa pyHKUMoHUpoBaHMA TC B CpaBHEHUU C YPOBHEM KavyecTBa (PyHKLMOHMPOBAHUSA, YCTaHOB-
NEHHbLIM U3rOTOBUTENEM.

MpumedyaHne — TepMUH «yXyALIEHWE» MOXET NPUMEHATLCS KaK K BpeMeH-HBIM, TaK U NOCTOSHHBIM HapYLUEHU-
AM paboThl.

3.8 npaimoe Bo3aenicTeue (direct application): 3nekrpocraTuyeckuii paspsa HenocpeacTBeHHO Ha UTC.

3.9 anekTpomarHutHas coBMeCcTMMOCTb (electromagnetic compatibility): Cnocobnocmb TC pyHkyu-
OHUpPOB8amb ¢ 3a0aHHbIM Ka4e€CMmMeoM 6 3a0aHHOU I/1IeKmpoMa2HUIMHOLI o6cmaHoeke u He co3daeamb
Hedonycmumbix 35IeKMpPOMa2HUMHbLIX nomex dpyaum TC.

3.10 anekTpocTaTuueckuit paspag (electrostatic discharge): MMnynbCHbIi NEPEHOC 3nekTpocTaTnye-
CKOro 3apsifja Mexay Tenamu ¢ pasHbIMU dMEKTPOCTaTUYECKMMU NOTEHLMaNnamu.

3.11 HakonuTenbHbIN KOHOeHcaTop (energy storage capacitor): KoHgeHcaTop UCNLITAaTENLHOTO reHe-
paTopa, EMKOCTb KOTOPOro COOTBETCTBYET SNEKTPUYECKON EMKOCTH Terna yenoseka.

MpumeuvyaHne — MoxeT NpeAcTaBNATL COBON AUCKPETHLIN SNEMEHT UMK pacnpeferieHHYo eMKOCTb.

3.12 nnactuHa 3asemneHnus [ground reference plane (GRP)]: MNnockas npoBoAaLiasn nnacTuHa, NoTeH-
LMan KoTopoii UCMONb3yeTCsl B Ka4ECTBE 00LLero 3a3emrsitoLLero NnpoBoAHMKa.

3.13 Bpems yaepxanusa 3apsiga (holding time): NpoMexxyTok BpEMEHU, B TEYEHME KOTOPOTO CHMDKEHMWE
UCNbITATENbHOIO HANPsHKEHUS, BbI3BAHHOE YTEYKON B HAKONMUTENBHOM KOHAEHcaTope, He npesbiwaet 10 %.

3.14 ycTOMYMBOCTD K dneKTPOMarHuTHom nomexe [immunity (to disturbance)]: Cmoco6Hoems TC coxpa-
HSIMb 3adaHHOe Kayecmeo (hyHKULOHUPOSaHUS Npu 603delicmeut Ha HUX 3JIeKMPOMacHUMHbIX TOMeX.

3.15 Henpsamoe Bo3gencTBMe (indirect application): OnekTpocraTtuyeckuii paspsg Ha NnacTuHy CBA3M,
pasmMeLleHHyo Bonu3au UTC, nMUTUPYIOLWLMIA pa3psa oT 06CnyXuBatoLLero nepcoHana Ha o6bekTbl, pacnomno-
>XEHHble BOnu3un NTC.

3.16 Bpemsa HapacTaHua (rise time): MpomexxyTok BpeMEHN Mexay MOMEHTamW, KOrada MrHOBEHHOe
3Ha4YeHWe UMNynbca JOCTUraeT YCTAHOBIEHHbIX HU3KOTO U BbICOKOTO NpeAerbHbIX 3Ha4YEHUA.

MpumeyaHune —Ecnu He yCTaHOBNEHbl UHblE 3HAYEHUS, B KAYECTBE HU3KOTO W BLICOKOIO MNpeferbHbIX 3Haqe-
HWIA npuHumatot 0,1 1 0,9 NMKoBOro 3Ha4YeHUs MMynbea.

3.17 Bepudmkauusa (verification): Komnnekc onepayuin Ans npOBEPKU UCNLITATENbHOIO 060pyaAOBaHUSA
(Hanpumep, UCNbITAaTENLHOrO rEHepaTopa U CoeAMHUTENbHLIX Kabenen), a Takke AN AeMOHCTpauUumn Toro,
YTO UCMbITaTENbHAs cucTeMa PyHKLMOHMPYET.

MpumedaHune —MeToabl, UCTIOMbL3YEMble ANS BepUDUKALIMKA, OTNINHAKOTCSA OT METOA0B KannbpoBku.
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4 O6wue NonoxeHus

Hacrosiyuii ctraHaapt pacnpoctpaHsieTcst Ha TC (obopyaoBaHue, CUCTEMbI, TOACUCTEMbI U MEPUdEpUin-
Hble YCTPOMCTBA), KOTOPbIE MOrYT MOABEpPraTbCs BO3AENCTBUIO NEKTPOCTaTUYECKUX pa3psaaoB B pearnbHbIX
YCINOBUSX OKPY>KAlOLLEN cpeabl U dKCnnyatauuu, Takux, Hanpumep, Kak HU3Kasi OTHOCUTENbHAsH BNaXXHOCTb
BO34yXa, UCMONb30OBAHME NOKPLITUIA C HU3KO NPOBOAUMOCTBIO (MCKYCCTBEHHOE BOOKHO), 0AeXbl U3 BUHWUNA
n 1.n. (noapobHasn nHpopmauusa npueeaeHa B npunoxxeHun A, nogpasgen A.1).

MpuMedaHue — Boree TOMHBIM TEPMUHOM, OTpaXatoLLMM AaHHbIN NpoLece, ABNAETCH TEPMUH «UMMYIbCHbIN
paspsg CTaTUYECKOro SMeKTpUYecTsar». TeM He MeHee, TEPMUH «3NeKTPoCTaTUYeCKUin paspag» LUMPOKO NPUMEHSAETCS U
NO3TOMY MCMONbL3YETCS B HAaUMeHOBaHWU HaCcTOALLero ctaHaapTa.

5 CTeneHu XeCTKOCTU UCNbITaHUN

Ons ucnbiTaHuin 060pyaAOBaHMA HA YCTOWUYMBOCTb K 3MEKTPOCTATUYECKUM paspsgaM yCcTaHaBnuBealoT
CTENEeHU XECTKOCTU UCMbITAHWI, YKa3aHHble B Tabnuue 1.

MpeanoyTUTenbHbIM METOAOM UCMbITAHUIA ABNSAETCSA METOJ KOHTAKTHOrO 3MeKTPOCTaTuyYecKkoro pasps-
Aa. MeTtog BO34YLUHOrO 9neKTpPOCTaTUYECKOro paspsaaa UCMONb3YIOT B CNy4yasx, KOrga HEBO3MOXHO Mpume-
HUTb KOHTaKTHbIW paspan. CTeneHu XEeCTKOCTU UCMbITAHMIA U 3HAYEHUSI UCNLITATENLHOTO HanpskeHua ANns
Kaxxgoro Buaa paspasos npueeAeHbl B Tabnuue 1. [Ona kaxaoro MeToaa UCMNbITaHUA NPUBEAEHBI Pa3nUyHbIe
3HAQYEHUA HaMpPsHXKeHUs BBUAY Pasnuyus METOAOB McnbiTaHMin. OQHAKO 3TO HE 03HAYaEeT, UTO XKECTKOCTb UC-
nbiTaHui ByaeT oagMHAKOBOW ANS PasHbIX METOAOB.

Moapo6GHble cBeAEHMSA, KacaloLMEeCs Pa3nNUYHbIX NapameTpoB, KOTOPbIE MOTYT BMMATbL HA YPOBHU Ha-
NPSHKEHUI, 10 KOTOPLIX MOXET ObITb 3apPsHKEHO TENO YenoBeka, NPUBeAeHbl B NpunoXenun A, pasgen A.2. B
npunoxeHuun A, pasagen A.4, npusedeHbl NPUMEPbI NPUMEHEHUSA CTENEHEN XKEeCTKOCTU UCNbITAHNIA, COOTBET-
CTBYIOLLIMX Pa3MNUYHbIM YCNOBUAM akcnnyartauum TC.

Mpu npUMeHeHUn MeToaa BO3AYLLUHOMO 3MEeKTPOCTaTUYECKOro paspaaa UCNbLITAaHUA NPOBOAAT CO BCEMM
CTENeHSAMM XXECTKOCTH, NPUBEAEHHbIMU B Tabnuue 1, BKMOYasa 3aAaHHyI0 CTeneHb XeCTKoCTU. Npu npumeHe-
HUU METOAa KOHTAKTHOro 3MeKTPoCTaTMYEeCKOro paspaaa UCNbITaHUA NPOBOAAT C 3a[aHHOW CTENEHbIO XKEeCT-
KOCTU, €CIN TOMNbKO UHOE HE YCTAHOBMEHO TEXHMYECKMMM KOMUTETAMM NO CTaHAapTu3auuu, paspabarbiBaio-
WMMKU CTaHAapPTbl HA NPOAYKUMIO.

Tabnuuya 1— CTeneHn XecTKOCTU UCNbITaHWIA

KoHTaKTHBIN pa3psas BosayLuHbIl pa3psag
CTenerb XecTkocTU McnbiTatenbHoe HanpaxeHue, KB CTeneHb XecTkocTU UcnbiTaTenbHoe HanpsaxeHwe, kB
1 2 1 2
2 4 2 4
3 6 3 8
4 8 4 15
X" CneymnansHoe X" CneuuarnbHoe

1) X — oTKpbITas cTeneHb XeCTKOCTI UCNBITaHWIA. McnbiTaTenbHoe HanpshkeHne fOMKHO BhiTh YKasaHo B TeXHUYe-
ckoii aokymeHTauumn Ha TC koHkpeTHoro Buaa. Ecnu yctaHoBneHo 6onee BLICOKOE UCNbITATENbHOE HamnpsiKeHue, Yem
yKa3aHo ANns cTeneHem XeCcTKoCTH, HeoBX0AMMO UCNoNb30BaTh CNelnanbHoe UcnbITaTenbHoe obopyaoBaHme.

6 UcnbiTatenbHbIN reHeparop

6.1 OGwume NonoXeHnA

OCHOBHbIMW 3f1€EMEHTaMU UCNbITATENbHOIO reHepartopa AsnAlTCA:

- 3apsagHobin pesuctop R.;

- HaKoMUTEeNbHbIN koHaeHcaTop Cg;

- pacnpeaeneHHas eMkocTb Cy;

- pa3spsiaHbiin pesuctop Ry;

- WMHAUKATOP UCMBITATENbHOTO HANPSHKEHUST;

- paspsaHbINA KoY,
- 3apsaHbIA KIoY;
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- CMEHHble HaKOHEYHWKU pa3psAHoOro anekTpoga (CM. pUcyHok 3);

- NpoBOJ 3a3eM/IeHUs UCNbITAaTENbHOTO reHepaTopa,;

- MCTOYHMK 3/1EKTPONUTAHMS.

YnpolujeHHaa cxema WCNbITaTeNbHOTO reHepatopa npuBeAeHa Ha pucyHke 1. [leTanu KOHCTPYKUUW uUC-
nblTaTeNbLHOTO reHepaTopa Ha PUCYHKe 1 He mokKasaHbl.

KoHTakT 3a3emnieHuns

MpumevaHnsa

1 Cd- pacnpegeneHHasi eMKOCTb MEXAY MCMbITaTe/bHbIM FEHEPATOPOM U Er0 OKPYXEHNEM.
2 3HaveHune Cd + Cs fO/MKHO 6bITb paBHO 150 nd.

3 3HaveHne RAA0MKHO 6bITb paBHO 330 Om.

PUCYHOK 1- YNpoLieHHas cXemMa UCMbITaTe/IbHoro reHepartopa

Cxema ucnbiTaTeNbHOrO reHepaTtopa, nNpefacTaBneHHas Ha pucyHke 1, He geTanu3mpoBaHa, u Tpe-
60BaHMA K 3/IeMeHTaM reHepaTtopa He yCTaHOB/IEHbl, YYuUTbiBasi, UTO UCMbITATENbHbIA reHepaTop [0/KEH
coOTBeTCTBOBaTbL TpeboBaHMAM 6.2 Npu OUEHKe B COOTBETCTBUM C npouegypamu, YCTAHOBMIEHHbIMWU B Mpu-
noxeHun B.

6.2 TexXHUYecKne XapakTepUCTUKN U KAYeCTBO (PYHKLMOHMPOBAHUS UCMbITATe/IbHOrO reHepartopa

WcnblTaTenbHbli reHepaTop AO/DKEH COOTBETCTBOBATb TpebGOBaHUAM, YyCTAHOB/EHHbIM B Tabnuuax
2 n 3. peanbHasa opma pas3pALHOro Toka McnbiTaTe/IbHOrO reHeparopa npejcraB/ieHa Ha pucyHke 2
N TaM Xe npuBefeHbl U3MepPUTENbHbIEe TOUYKN, NPUMEHUTENbHO K KOTOPbIM YCTaHOBJ/IEHbl TpeboBaHusa Ta-
6nuny 2 n 3.

CoOTBETCTBME UCNbITATENBLHOIO reHepaTopa TpeboBaHuAM Tabnny 2 1 3 AOXKHO ObliTb NOATBEPXKAEHO
MeTofamMun, yCTaHOB/EHHbIMU B NPUAoxeHuu b.

Tab6nnuya 2- O6wme TpeboBaHuA

MNapawveTp 3HaueHve
BbIxofHOe (UCMbITaTe/IbHOE) HanpshxeHue, Mo meHbLien mepe, OoT 140 8 KB (HOMUHANLHOE)
KOHTaKTHbI pa3psig (cM. npuMeyaHune 1)
BbixofHOE (MCnblTaTeNlbHOE) HanpsxeHue, Mo meHbLUel Mepe, 0T 2 o 15 kB (HOMUHaNLHOE)
BO3AYLUHbIA pa3pag (CM. npumedaHue 1) (cm. npumevanmve 3)
MorpewHoCcTb MHAVKALMA BbIXOAHOTO HanpshXeHus +5%
MoNAPHOCTb BbIXOAHOMO HANPSHKEHUS MonoxuTenbHas u oTpuuaTenbHas
Bpems yaepxaHus 3apsaga >5¢
Bua paspsga O/MHOYHBIN paspsas (CM. npuMedaHue 2)

MpunmeuvaHnsa

1 BbIxogHoe (UCrbITaTeNIbHOE) HanpshkeHne N3MepAT Ha paspsagHOM 3NeKTPOAE MCTbITaTe/IbHOro reHeparopa.

2 VicnbiTaTeNbHbIA reHepatop A0/MKeH obecneumsatb A8 UCCefoBaTeNbCKMX Liefeil YacToTy nocnefosartesib-
HbIX UMMY/IbCOB He MeHee 20 pa3psfoB B CEKyHAY.

3 B NpUMEHEeHUN UCMbITaTeNIbHOrO reHepaTopa HanpshkeHMeMm BO3AyLIHOro paspsga 15 kB HeT Heo6xoAMMOoCTH,
€C/I MaKkCMMasibHOe UCMOJIb3yEMOE UCTbITATE/IbHOE HAMPSHXXEHME HUKEe 3TOro 3HaYeHUs.

4
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Ta6nwunuya 3- MapameTpbl MMMynbca pa3psgHOro Toka Npy KOHTaKTHOM paspsie

CreneHb xecTkocTn  McnbraresnsHoe Tok nepsoro Bpema HapactaHnss  Tok paspsiga npy 30 HC - Tok paspsiga npy 60 He
UCTbITaHWIA HanpsbkeHve, KB makcumyma (+ 15 %), A fr(x 25 %), HC *30%), A (*=30%), A
1 2 7,5 0,8 4 2
2 4 15 0,8 8 4
3 6 22,5 0,8 12 6
4 8 30 0,8 16 8

MpumeyaHna

1 OnopHoii Toukoi nsmepeHuns spemern 30 1 60 HC AnA pa3psLHOro Toka SIBMISETCA MOMEHT, Korja paspsigHblil TOK
Brepsble gocturaet 10 % 3HavyeHUss NepBoro MakcMyma paspsaHOro Toka.

2 Bpemsi HapacTaHusa (F- NPOMEXYTOK BPEMEHN MeXay MOMEHTaMu, Koraa paspsigHblii Tok gocturaet 10 % n 90
% 3Ha4YeHUsa NepBoro Makcumyma paspsgHOro Toka.

PucyHok 2 - dopmMa paspsaHOro Toka UCTLITATeNbHOro reHepaTopa (KOHTaKTHbIN paspsif, UChbiTaTelbHoe HanpshkeHve 4 kB)

YpaBHeHne ans ngeanbHon hopmbl paspsgHoro Toka / (1) (prucyHok 2):

'T'H
‘(0=1*- exp™ T xexp
1123
1+ 1+
T3
roe
: /n / yn\
/ei=exp Mnr2n K2:exp rnran
T2 T1 ) T4, L,
\ / \% /
x1=1,1 Hc;
T2 =2 HC,
T3 =12 Hc;
T4 = 37 Hc,

/1= 16,6 A (npn 4 kB);

/2=9,3 A (npn 4 kB);

n=18.

B KOHCTpYKUMM MCMbITATENBHOIO reHeparopa A0/kHbI ObITb NPeayCMOTPEHb! YCTPOWCTBa, NpesoTspa-
LwaloLme cosgaHve HenpegHaMepeHHbIX M31yYaemblX WM KOHOYKTUBHBIX 3/1eKTPOMAarHUTHbIX MOMeX UM-
My/IbCHOTO WM HENpPepbIBHOTO XapakTepa € TeM, 4ToObl napasuTHble 3OHEKTblI HE OKasbiBasIM BAUSHUSA Ha
UCMbITyeMoe UM BCrioMoratesibHoe o6opyaosaHue (CM. npuioxeHue D).
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dopma 1 pasmepbl paspsfHbIX 3/1EKTPOAOB UCMbITATeNIbHOMO reHeparopa [0/HKHbI COOTBETCTBOBATb
npuBeeHHbIM Ha puUCyHke 3.

JonyckaeTcsa NnpuMeHeHne U30N1PYIOLLEro NOKPLITUA 3N1EKTPOLOB, NPU 3TOM A0/MKHbI cobnogaTbes Tpe-
60BaHVA, NpeabABIgeEMbE K hopme paspsALHOro Toka.

opnyc reHepatopa

CMeHHas 4acTb (HaKOHEUHVIK),

ry A >

50 1

/

a) Pa3psfHblii HAKOHEYHWK /151 UCTIbITAHNA METOLOM BO3YLUHOTO paspsifa

012: 1

b) PaspsifHblii HAKOHEYHWK /191 UCTIbITaHWA METOZIOM KOHTaKTHOrO paspsiaa
PucyHok 3 - PaspsgHble HAKOHEYHUKN WCMbITATeNbHOrO reHepaTopa

ONs vcnbITaHuii MeTooM BO3AYLIHOMO paspsfa WCMob3ylT MCMbITaTeslbHbIi reHepaTop, NpuMeHse-
Mblli MPU NPOBEAEHNMN WUCMbITAHWIA METOAOM KOHTaKTHOrO paspsja, npy 3TOM paspsigHblii KoYy A0/MKEH 6biTb
3aMKHyT. McnbiTaTenbHblli TeHepaTop AO/KEH GblTb CHAGXEH 3aKPYINEeHHbIM HAaKOHEYHWKOM B COOTBETCTBUM C
pUcyHKoM 3a. MOCKo/bKy UCMONb3YETCA OAUH W TOT e UCTbITaTeNbHbIA reHepaTop, Tpe6oBaHWs, OTHOCALLME-
Csl K METOZY BO3AYLUHOIMO pas3psiaa, AOMOSHUTENbHO He NPUBOASATCS.

J/MHa NpoBofa 3a3eM/IeHUs UCTbITATEIbHOTO reHepaTopa Ao/mkHa 6biTh (2 £ 0,05) M, @ ero KOHCTPYKL S
[o/MKHa o6ecneunBaTh BbiNoHeHWe Tpe6oBaHUil Kk (hopMe reHepupyemMbiX UMMY/bCOB paspsgHOro Toka. Aau-
Hy MPOBOJA 3a3eM/IEHNSI M3MEPSIIOT OT Kopryca reHepaTopa A0 KOHUA TOUKW coeMHeHus. V3onauus npoeoga
3a3eM/IeHUs UCMbITaTe/IbHOro reHepaTopa Ao/HKHA UCKoUYaTb YTeuky paspsfHOro Toka Ha 06C/yXMBatoLLuii
nepcoHan unm yepes3 MPOBOASILLIME MOBEPXHOCTV MPU UCMbITAHUSIX HA YCTOMUYMBOCTb K 3/IEKTPOCTATUUECKAM
paspsigam.

MpoBop, 3a3eM/IEHNS, UCTIOMb3YOLWNUIACA NPY UCTILITAHUAX, AO/MKEH BbiTb TEM XE CaMbIM WA UAEHTUY-
HbIM NPOBOAY, UCMO/b3YIOLLEMYCS BO BPEMS KannbpoBKu.

Mpy HefoCTaTOUHON ANIMHE MPOBOAA 3a3eM/IEHWS UCTLITATENLHOrO reHepaTopa (HanpumMep, Npu 3Ha-
UMTENLHOM BbICOTE UCMbITYeMbIX TC) foNycKaeTcss UCMO/b30BaTh MPOBOJ 3a3eM/IEHUS UCTbITATENILHOMO Te-
HepaTopa A/MHol [0 3 M Npu o6ecneyeHn BbINOSHEHUs TPpe6GoBaHUiA K (DopMe reHepUpyembIX UMMYIbLCOB
paspsigHoro Toka.

6.3 Bepudpmkaums o6opynoBaHna oia Co34aHNs 3NEKTPOCTATUUECKUX pa3psiaoB

Llensto Bepudmkauumn saBnsetcs NOATBEPXAEHWe TOro, YTo 060pyAoBaHue, YCTaHOB/IEHHOe Ha pabo-
yeM MecTe 4719 UCNbITaHUIA Ha YCTONYMBOCTb K 3NIeKTpocTaTu4eckum paspsgam, yHkumonmpyet. O6opyaoBsa-
HVe, yCTaHOB/IEHHOE Ha paboyeM MecTe AN UCMbITaHMIA Ha YCTOWUMBOCTL K 3/1eKTPOCTaTMUECKUM paspsaam,
BK/NtOYaeT B cebs:

- UcnblTaTeNbHbIA reHepaTop 3/1eKTPOCTaTUYECKMX paspsifoB;

- NPOBOJ, 3a3eM/1eHNS;

- pesucTtopsbl conpoTtusnieHnem 470 kOwm;

- NNacTUHY 3a3eM/eHuns;

- BCe coeAuHeHns, obpasyroLlme nyTb paspsagHoro Toka.
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Mpumepsl paboyero mecra Ana UCMbITaHUIA HACTONbHbLIX TC NpuBeAEHbl HA PUCYHKE 4, HANOMbHLIX TC -
Ha pUCYyHKe 5.

OaHuM n3 meTofoB Bepudukaumn o6opyaoBaHUA ANSA CO3JaHUS SNEKTPOCTAaTUMECKUX Pa3paaoB AB-
nsetcs HabrnoaeHne MCKPOBOro paspsaa, NogaBaemMoro Ha NNAacTUHY CBSA3M METOAOM BO3AYLUHOTO pa3psaa.
lMpoBepsieTcsi co3gaHne HeBOoMNbLUMX MCKPOBBIX Pa3spsA0B NPU HU3KOM HaNPsHXKeHUU U BOMNbLUMX UCKPOBLIX Pas-
psgoBs npu 6onee BbICOKOM HanpsbkeHun. [lo npoBeAeHUs AaHHON NPOBEPKN BAXKHO NPOBECTU NPOBEPKY KOH-
TakTa NpoBOAA 3a3eMIIEHNS U €r0 pasmeLLeHue.

MpumeHeHne Takoro metoga sepudukauum umeet cneaylowee obocHoBaHue. MNMockonbky dopma
UMNynbca Pa3psaHOro Toka UCMbITAaTeNnbHOro reHeparopa 06blYHO CyLECTBEHHO HE U3MEHAETCA BHe3an-
HO BO BpeMs aKcnnyarauuu (Hanpumep, BpeMsa HapacTaHusa U ANUTENbHOCTb UMNYNbCa, Kak NPaBuno, He
M3MEHSAIOTCA), TO cOOM B UCNLITATENbLHOM reHeparope Haubonee BEpOATHLI M3-3a TOFO, YTO HanpskeHue
Ha paspsiaHbIi aNEeKTPo4 He NoAAEeTCs UNM OTCYTCTBYET KOHTPONb HanpshkeHus. Jlioboi u3 kabenen, co-
MPOTUBIEHNIA NN COEANHEHUN MOXET ObITb NOBPEXAEH UAW YTPaveH, YTO NPUBOAMT K OTCYTCTBYIO pas-
psga. Bepudukayuio obopyaoBaHusa ans co3gaHus dneKTpoCTaTMYECKUX paspsigoB NPOBOAAT 40 Havana
UCMbITAHUN.

7 Pabouee mecTo Ana ucnbiTaHUM

7.1 UcnbiTaTenbHoe o60pyaoBaHue

Pabouee mecTo AN UCMBLITAHUIA COCTOUT M3 UCMBLITATENBLHOTO reHepaTopa, ucnbityemoro TC u Bcno-
MOraTenbHOro NCNbITaTenbHOr0 060pyAOBaHUA, HEOOX0AUMOTO AN BO3AEHCTBUSI CrIeAYIOLMMMN NPAMbIMU U
HenpPAMbIMK 9NEKTPOCTATUMECKUMU Pa3psaaamMu:

@) KOHTaKTHbIMW pa3psaamMu Ha NPOBOAALLME NMOBEPXHOCTU UCMbITYEMOro TC U NNacTuHbI CBA3MN;

b) BO3aYyLWHbIMK pa3psaamMu Ha 30NMPOBAHHLIE NOBEPXHOCTU UCTbITYEMOro TC.

B 3aBUCMMOCTM OT MECTa NPOBEAEHUA UCTILITAHUA Pa3AEnsOT HA NPOBOAUMbBIE B UCTbITATENbHbIX Nato-
paTopusix u Ha MecTe akcnnyaTauum o6opyaoBaHus.

MpeanoyTUTENbHEIM BUAOM UCTLITAHMIA SBMSIOTCS TUMNOBbIE UCTILITAHUS HA COOTBETCTBUE, MPOBOAUMbIE
B UCTMbITATENBLHON nabopaTtopum.

Hceneiryemoe TC AOMKHO ObITb YCTAHOBIIEHO U CMOHTUPOBAHO B COOTBETCTBUU C TEXHUYECKOW JOKYMEH-
Taumen n3roToBUTENS.

7.2 Pa6oyee MeCTO ANA UCNbITAHUNA, MPOBOAMMbIX B UCMbITATENbHbIX Naboparopusax
7.2.1 Tpe6GoBaHUA K UCNbITAHUAM

Mpu npoBeaeHUU UCTbITaHUI B MCNBITATENMbHbIX NTabopaToOpPUaX U BhINOMHEHUN YCNOBUIA NO 8.1 AOIMKHDI
cobniogartbeca cneaytoLime npasuna.

Ha nony na6opartopuu JomkHa ObITb YCTaHOBMEHA NNACTUHA 3a3eMMEHNUs1 — MeTannUYeckuii nucT (Mea-
HbIW UMK anOMUHUEBbIN) TOMNLWMUHON He meHee 0,25 mm. [lonyckaeTcs cnonb3oBaTh Apyrue Matepuarnsl, npu
3TOM TOMLMHA NUCTa AOMXKHA ObITb He MeHee 0,65 MM.

MnacTuHa 3a3emMneHus AOMmKHa BLICTYNAaThb 3@ KOHTYP UCMLITYEMOTro TC Mnu ropu3OHTanbLHOW NacTUHbI
CBA3MU (ecnu TakoBas UMEETCST) C KaKAO0W CTOPOHbI HE MeHee YyeM Ha 0,5 M u gomkHa BbiTb COeiMHEHa C Cu-
CTEeMOW 3aLUUTHOrO 3a3eMreHus.

Ucneiryemoe TC AOMKHO ObITb YCTAHOBMEHO W MOAKMIOYEHO B COOTBETCTBUM C (DYHKLIMOHATBbHbLIMMU Tpe-
GoBaHUAMM.

PaccTosiHue mexay ucnoiryeMbiM TC M CTEHAMM NOMELLEHUS, a Takke NOBbIMM METANMUYECKUMU Npes-
MeTaMu AOMXHO BbiTb He MeHee 0,8 M.

UcneiTyemoe TC u uCnbITaTENbHLIN reHepatop (BkNYas NGO BHELWHUA UCTOUYHUK NUTaHUS) AOTHK-
Hbl BbITb MOAKMIOYEHbI K CUCTEME 3ALUMTHOIO 3a3eMMeHUst B COOTBETCTBUK ¢ TpeBoBaHuAMK MO SKCnnya-
Tauuu, YyCTaHOBMNEHHLIMU U3rotoBuTenemM. [JONONHUTENbHbIE COEAUHEHNSA C 3aLUMTHLIM 3a3eMIIEHUEM HE
JonycKaloTcs.

CunoBoii n curHaneHbIl kabenu fomkHbl 6biTh pasMeLleHbl B COOTBETCTBUM C YCMOBUAMMN yCTa-
HoBkMu TC.

MNpoBog 3a3eMNeHUs nCnbITaTENBHOIO reHepaTopa A0MKEH OblTb COEAMHEH C NNACTUHON 3a3em-
neHus. B cnyvae, ecnn gnuHa npoBoja NpeBbIAET ANMHY, HEOOXOAUMYIO ANS MOAAYMN Pa3psioB Ha
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BblIGpaHHbIE TOYKW, TO W3MULLHIOW YacTb NPOBOAA 3a3€MMEHNA HEOGXOAUMO Pa3MECTUTb Ha HEMpPOBO-
AALLe nnacTuHe 3a npeaenamm nnacTuHbl 3asemMneHns. MpoBo 3a3emMneHns LOMKEH pacnonararbcs
He 6nuxe 0,2 M K APYruMm NPOBOAALLMM YACTAM, 38 UCKIIOYEHNEM NNACTUHbI 3a3€MMEHUs.

MpumMedaHune — [JonyckaeTca COEAUHATb NPOBOZ 3a3eMMEHUs C METanSIMYecKoi CTEHOW UCMbITaTenbHO na-
GopaTopum, ecnu CTeHa SNEeKTPUYECKU NOACOEANHEHA K NacTUHE 3a3eMIeHus.

CoeaunHeHus 3aseMngOWMX NPOBOAOB C MAACTMHOW 3a3eMNeHUs, a TakkKe Bce Apyrue CoeguHeHust
OOMXHbI 06rnagaTb BO3MOXHO 60nee HU3KUM CONPOTUBIIEHUEM, YTO AOCTUraeTCA, HaNnpUMep, C NOMOLLbIO Me-
XaHUYEeCKUX KneLen Ansa BbICOKOYACTOTHOIO COeAUHEHUS.

Ecnmn Tpebylotca nnactuHel CBSA3W, HANPUMEP, AN HENPAMOr0 NPUMEHEHUS pa3spsaaoB, OHWU AOMKHbI
ObITb W3rOTOBMEHBI M3 METAMMUYECKUX NUCTOB (MEAHbLIX UNKU aniOMUHUEBBIX) TOMLUHON He meHee 0,25 mm
(nonyckaercsi UCMONbL30BaTbL APYrMe MaTepuansi, Npy 3TOM TOJLLMHA NIMCTA AOMMKHA ObITb HE MeHee 0,65 mm)
W NOAKSOYEHbI K NIAcTUHE 3a3eMMeHus C NOMOLLILIO NPOBOAA, UMEIOLLIEr0 Ha KaXKaOM KOHLIE Pe3ncTopbl CO-
npotusneHnem 470 kOm. Pe3ancTtopbl AOMKHbI BbiAEPXUBATL HaNpspKeHUEe 3NEeKTPOCTaTUYEeCcKoro paspaaa.
Peauctopsl 1 NpoBoAa AOSMKHbI ObITb M30NMPOBAHbI, YTOOLI M36EXKaTb KOPOTKOTO 3aMbIKaHUs!, KOraa NPoBoA
NPUKacaeTca K NnacTuHe 3asemMneHuns.

MpumeyaHune —Pesnctoprl conpotueneHnemM 470 kOM, NpUMeHsieMble B NPOBOAAX 3a3eMMNEHUA BEPTUKaSb-
HOW 1 ropu3oHTarIbHOW MNacTUH CBA3N (CM. PUCYHKU 4—8), UCMOomnb3yIoTCA ANA TOro, YTo6bl NpefoTBpaTUTh UCHE3HOBE-
HWe 3apsfa, NOAaHHOro Ha MIacTuHy, cpa3sy Xe rnocrne paspsfa UcnbiTaTenbHOro reHeparopa. CoxpaHeHue 3apsaos
YBENUYMUBAET BIIUSHUE 3NeKTpocTaTUYeCcKUX paspsifoB Ha ucnbityemele TC. Pe3ncTopbl AOMKHBI BbiepXuUBaTh Makcu-
MarbHOe HanpsKeHue aneKTpocTaTudecKoro paspsja, nojjaBaeMoro Ha ucnoityemoe obopygosaHme BO BpeMsi UCMbI-
TaHusA. PeancTopbl AOMKHEI ObiTb pasMeLleHbl 6IM3Ko K KOHLY NpoBoja 3a3eMIieHus], YTobbl co3aaTtb pacnpefeneHHoe
COMpoTUBIEHKE.

Ana umumauuu HenpamMo20 eo3delicmeus aneKmMpocmamuYyeckux pasps0oe Ha pacionoxeH-
Hble psadom TC, KopnyCcbi KOMOPbIX UMM 3aujumHoe 3asemsieHue, GononHUMeNnbHO OOILKHbI 6b1Mmb
npoeedeHbl UCNbIMaHus NPU NOOKMIOYeHUU 6epPIMUKanbHOU NIacCMuHbl CEM3U K nnacmuHe 3asemrie-
Hus Npoeodom 3asemneHus OnuHoli 2 M 6e3 pesucmopos’).

JononHutenbHble TPeOOBAHMA ANst PA3NUYHLIX BUAOB 000pyA0BaHUA NPUBEAEHBI HUXKE.

7.2.2 HactonbHble TC

Paboyee MeCTO AN UCNbITAHUIA NpeACTaBNsaeT u3 ceba CTon U3 HENPOBOASALLEro Marepuana BbiCOTON
(0,8 £ 0,08) M, yCTAHOBMEHHbIN HA NNACTUHY 3a3EMNEHNSA.

Ha crone gomkHa ObiTb pasMeLleHa ropu3oHTanbHan nnacTMHa ceasu pasmepamu (1,6 £ 0,02) - (0,8 £ 0,02) m.
Mcnbityemoe TC n kabenu A0MmKHbI ObITb M30NMMPOBaHbI OT NAIOCKOCTU CBA3U U3ONSALMOHHOW ONOPOW TONLLK-
Hon (0,5 £ 0,05) mm.

MpumedyaHue — PekomeHpyercs obecneumBaTb NOCTOSHCTBO WU3ONUPYIOLLUX CBOWCTB WU3OMNSALMOHHON
onopsbl.

Ecnun ncnbityemoe TC cnuiukom BenMko, Y4tobbl €r0 MOXHO ObINO pacnonaratb Ha PpacCTOStHUKU He Me-
Hee 0,1 M OT BCEX CTOPOH FrOPU3OHTANbHOM MMACTUHbLI CBA3U, AOMKHA ObiTb UCMONbL30BaHA AOMONMHUTENL-
Hasi UAEHTWYHasi FOpU3OHTanbHas NnacTuHa CBA3M, pa3MewleHHasa Ha pacctosHuu (0,3 + 0,02) M oT nepBoK
rOPU3OHTaNbLHOW NNAacTUHbLI CBSI3U. B 3TOM criyvae OOMKEH MCMONb30BaTLCA CTON OOnbLUero pasmepa unm
[OMyCKaeTCA UCMonbL30BaTh ABa CTona. FopusoHTanbHble NNACTUHbI CBSI3U HE AOIMKHBLI KacaTbCa Apyr Apyra
U OOMKHbl ObITb COEAMHEHBI C NMACTUHOW 3a3eMMeHus NpoBoAaMun C pe3mctopamu. CbeMHble MOHTaXHbIE
HOXKM MCNbITYyeMOro 0060pyaA0BaHUS cneayeT OCTaBnATb Ha MecTax.

Mpumep paboyero mecta ANs UCMbLITAHUIA HACTONbHBLIX TC B YCINOBUMSIX UCTbITATENBLHOW nadopaTtopuun
npuBedEH HA PUCYHKE 4.

) B cooTBeTCTBUN C NPUHATON CUCTEMOIA UCMBITAHMIA HA YCTORYMBOCTL K BEKTPOCTATUHECKAM paspsiaaMm.
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PucyHok 4 - Mpumep pa6oyero mMecta Ans UCMbITaHWIA HACTO/MbHLIX TC B YCNOBUSIX UCMbITaTe/IbHOI naéopaTopun

7.2.3 HanonbHble TC

Wcnbityemoe TC fO/MKHO 6bITb M30/IMPOBAHO OT MAACTVHbI 3a3eMJIEHNS U30NMNPYIOLE NNacTUHON Ton-
wmHon 0,05-0,15 M. Kabenn mcnbityemoro TC fOMKHbI ObITb M30/1MPOBaHbl OT NAACTUHBLI 3a3eM/IEHMS MN30-
NAUMOHHOW nogcTaskoi TonwmHoii (0,5 £ 0,05) mm. M3onsauus kabenei gosmkHa BbICTynaTb 3a Kpail n3onsumm
ucnoityemoro TC.

Mprvvep paboyero Mecta A1s UCNbITaHW HanosbHbIX TC B YCNOBUSAX UCMbITaTeNbHON nabopartopun
npueBeseH Ha pucyHke 5.

CbeMHble MOHTaXHble HOXKM UCMbITyeMoro TC cnefyeTt ocTaBfAaTb Ha MecTax.
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Pa3mepbl B MeTpax

Tunosoe

PucyHok 5 - Mpumep paboyero mecTta AN UCNbITAHUA HanonbHbiXx TC B yCNOBUAX UCMbITaTeNbHON nabopatopuun

7.2.4 HezazeM/ieHHble TC

7.2.4.1 O6wume cBepeHus

Pabouee mMecTo AnA ucnbiTaHWl, oNMCaHHOE B HACTOALEM MOAMNYHKTE, MPUMEHSAIT NPU UCMbITAHUAX
TC (o6opypoBaHua nnun YacTeih o60pyAoBaHUA), KOTOPbIE N0 CBOMM TEXHUYECKUM XapaKTepucTukam Wan KOH-
CTPYKLMMN He MOTyT 6bITb NOAK/IOYEHbI K cucTeMe 3a3eMseHns. K Takum TC OTHOCAT nopTaTUBHbIE yCTpolicTBa
C NnuTaHveMm oT 6aTapeli (BHYTPEHHUX WA BHELWHWX), C 3apsSAHbIM YCTPOUWCTBOM unu 6e3 Hero (HesasemieH-
Hbl1 kKabenb 3NEKTPONUTaHMA), a Takxe 060pyAoBaHue ¢ A4BOWHON nsonsaunen (obopyposaHue knacca ).

O6o0cHOBaHue

dnekTpocTaTnyeckunii 3apsg, nepegaBaemMblii HezazeMneHHoMy TC UM He3a3eMJ/IEHHOW ero 4yacTu, He
MOXeT MCYe3HYTb cam no cebe, kak y 060pyfoBaHUA knacca | ¢ afnekTponutaHmeM OT 3/IeKTPUYECKOR ceTu.
Ecnn 3apsag He CHAT A0 NPUNOXEHUA CNefyloLlero 3/ekTpocTaTMyeckoro umnynbca, CyuwecTByeT BeposAT-
HOCTb TOrO, YTO HanpshkeHne obopyAoBaHMA BO3pacTeT B ABa pasa Mo CpaBHEHWI0 C 3afjaHHbIM. CnepoBa-
TenbHO, Takoli TN 060pPyA0BaHUS WAU €ro YacTh MOTyT MOSYy4YUTb CBEPXBLICOKWI 3apsifi NyTeM HakonjaeHus
3N1eKTpocTaTUyecKnxX pas3pssos.

O6bl4HOEe pabouee MeCTO ANSA MUCMbITaHWA He3a3emseHHbIX TC JO0MKHO ObiTb MAEHTUYHO YKa3aHHbIM B
722 n7.23.
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Onsa vmuTaumMm eauHUYHOIO 3MeKTPOCTaTMYecKoro paspsaa (BO3AYLUHOTO MM KOHTaKTHOro) 3apsaa Ha
ncnbiryeMom TC AomkeH ObITb CHAT A0 KaXA0I0 NPUIOXEHUA SNEKTPOCTaTUUYECKOro pa3paaa.

Mpu atom 3apag HEOOXOAUMO CHATb C METANNIMYECKON TOMKW UNU TOW YacTu ucnbityemoro TC, Ha Ko-
Topylo OyAaer nogaH MMNYNbC JMEKTPOCTATMYECKOro paspsaa, HanpuMmep, pasbema, WTbipbka 3apsaHoro
ycTpoicTBa 6arapei, METaNMMYECKUX aHTEHH, A0 NOAAYU KaXKaoro o4epeiHoro UMNynbca ANeKTpocTaTuye-
CKOro paspsiaa.

Ecnu BO30enCTBMIO 3NIEKTPOCTATMUYECKOrO pa3psaa NoABEPraloTca ogHa UMM HECKONMbKO AOCTYMHbLIX Me-
Tannuueckmx yacten, Heo6xoAMMO CHATb 3apsifi C TOM TOYKM, HA KOTOPYIO OyaeT NoAaBaTbCA ANEKTPOCTaTH-
Yeckuii paspsad, Tak Kak HUYero He U3BECTHO O COMPOTMBIIEHUU MEXAY 3TOW YacCTbio U APYrUMU AOCTYNHLIMM
yactamu o6opyaoBaHus.

[nA cHATUA paspaga pekoMeHayeTca UCnonb3osaTth kabenb ¢ peauctopamu conpotueneHmem 470 kOm,
aHanornyHbIN TOMY, KOTOPbI MCNOMb3YETCA C BEPTUKANbHOW U FOPU3OHTANbHOW NNAacTUHAMKU CBA3U
(cm. 7.2).

Mockonbky eMKOCTb MexXxay ucnbiTyembiM TC U rOpU3OHTaNbHON NNAcTUHON CBA3W (ANA HACTONbHbLIX
TC) u mexay ucnbityembiM TC M nnacTuHoOW 3asemneHus (AnA HanonbHbiX TC) 3aBUCUT OT pasmepa UC-
nbityemoro TC, kaGenb ¢ pe3sncTopaMmu MOXET OCTaBaTbCs YCTAHOBMEHHbIM BO BPEMS UCNLITAHUS, €CNU STO
BO3MOXHO. B kabene ¢ peaucropamu oauH pe3ucTop AOMKEH ObITb NOACOEANHEH KaK MOXHO ONMKe K TOUKe
nogayvn dNEeKTPOCTaTUYECKoro paspsaa. Bropon pesucrop aomkeH ObiTb nogcoeanHeH Gnmke K KoHLy kabe-
nAa, COEAUHEHHOr0 C ropu3oHTanNbHON NNACTUHOW CBA3M ANA HACTONbLHOrO TC (CM. pUCYHOK 6) unu ¢ nnacTu-
HOW 3a3emneHusa ana HanonbHoro TC (cMm. pucyHok 7). Hanuuue kabensa ¢ pe3uctopaMu MOXET NOBMUSATb
Ha pesynbTaTbl UCMbITAHUI HEKOTOPbLIX BUAOB ucnbiTyembix TC. MNMpeanoytutenbHen NPOBOAUTL UCNbITAHUS
BO34EiCTBMEM ANEKTPOCTATUHECKOro paspsga npu oTcoeaAuHEHHOM kabene, ecnu B AOCTATOYHOW CTENEHU
YMEHbLLAETCA 3apsaa Mexay nogaden nocneaoBarenbHbIX pa3psaos.

B kauecTBe BapnaHTOB A40NYCKAETCA UCNOMNbL30BaTbh CEAYIOLLUE NpoLeaypbl:

- YBENMYEHne BPEMEHHbIX UHTEPBANOB MeXay nogayen nocneaoBarenbHbiX paspsaaos ans obecneye-
HUA €CTECTBEHHOTO UCYE3HOBEHNS 3apaaa Ha ucnbitfyemom TC;

- NPUHYAUTENLHOE CHATUE 3apsaaa ¢ ucnoiryemoro TC ¢ npUMEeHeHMeM NpoBOASALLEN LWETKU C AONOMNHU-
TENbHLIMKU Harpy304HbIMK pesuctopamu (Hanpumep, 2 x 470 kOm) B 3a3emneHHoOM kabene.

MpuMeyvyaHue —NpuCOMHEHUMN B UICHE3HOBEHUM 3apsAa, NONy4EHHOro UcneiTyeMbiM TC, LenecoobpasHo npu-
MEeHATk ANA MOHUTOPUHra 3apsja HEKOHTaKTHbIA n3MepuTenb nNeKTpu4eckoro nonsa. |_|OBTOpHoe BO3aencTeue 3NEeKTpo-

CTaTU4YeCKUM paspagoM CHUTaAKT AONYCTUMBIM, €CnU 3apsad Ha UCNbITYEMOM TC ymeHbLwuncs go 10 % nepeoHa4YanbHOro
3Ha4eHuA.
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Pa3mepbl B MeTpax
MCTOYHMK

PucyHok 6 - Mpumep pa6oyero mecta Ansi UCNbITAHUI He3a3eM/IeHHbIX HACTOMbHbIX TC
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Pa3mepbl B MeTpax

ansa paspsga
Ha ncnbityemoe TC

PucyHok 7 - Mpumep pa6oyero mecta Ansi UCNbITAHUIA HE3a3EeMEHHbIX Hano/bHbIX TC

7.2.4.2 HactonbHble TC

HacTonbHoe TC 6e3 METaUI/IMYECKNX COEAMHEHWUIA C NIACTUHON 3a3eMIEHUSI AO/HKHO ObITb yCTaHOB/E-
HO, KakK yKa3aHo B 7.2.2 1 Ha PUCYHKe 4.

Ecnn B ucnbityemom TC umeeTcss MeTasi/imyeckas AOCTYMHAas 4acTb, Ha KOTOPYH MOAAETCHA 3M1eKTpo-
cTatmyeckuii paspsg, aTa 4yacTb A0/DKHA OblTb COegUHEHAa C FOPU30OHTasIbHOM M1AaCTUHOW CBSA3W kabenem c
pesucTtopamu (CM. PUCYHOK 6).

7.2.4.3 HanosnbHble TC

HanosnbHoe TC 6e3 MeTa/l/IM4YecKUX COeANHEHWI C NIACTUHON 3a3eM/IEHNS [O/MKHO ObITb YCTAHOB/IEHO,
Kak yka3aHo B 7.2.3 1 Ha puCyHke 5.

Ecm B ncnbityemom TC mMMeeTc MeTanimyeckas AOCTyrnHas 4acTb, Ha KOTOPYH NOAAeTCs 3NeKTpo-
cTaTmdeckuii paspsg, aTa 4yacTb A0/DKHA OblTb COeQUHEHAa C FOPU30HTaNIbHONM M1AaCTUHOW CBSA3WM kabenem c
pesucTtopamu (CM. PUCYHOK 7).

7.3 Pa6ouee MecToO A/ UCMNbITAHU, MPOBOAUMBIX HA MecTe aKcnayartayuum

WcnbitaHus TC Ha MecTe 3Kcnlyatauym npoBOAST TOSIBKO MO COMIacOBAHUKD MEXAY U3rOTOBUTE/IEM U
notpe6utenem. MNpy 3TOM HEOBXOAMMO YUMTLIBATEL TOT (PaKT, UTO PACMOJIOKEHHOE PsAOM 060pyLOBaHME MO-
XET BbITb HeNpegHaMeEPEHHO MOABEPrHYTO BO3AENCTBUIO.
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MpumeuyaHune - MNpu UCMbITAHUSAX HA YCTOWYMBOCTL K 3/IEKTPOCTATUYECKMM pa3psiamM Ha MecTe aKCnayaTaluu
ucnbityemoe TC MOXET NOABEPrHYTLCS CTapeHuto. CpeaHee Bpemsi paboThl HA 0TKA3 MHOMUX COBPEMEHHbIX 3/IEKTPOHHbIX
CXeM 3HauMTeNbHO COKpaLaeTCsl, eC/M OHU MOBEPraloTCs BO3AENCTBUI0 3M1eKTpocTaTMyYecknx paspsaaos. C6om MoryT He
BO3HMKATb Cpasy Moc/ie BO3AEWCTBMS 3/1EKTPOCTATUUECKMX pas3psaoB. OAHAKO TakMe 3MEKTPOHHbIE YCTPOCTBA MOryT
6bITb Yalle noasepxeHbl c60sM, Yem YCTPOCTBA, Ha KOTOopble He OKasbiBasioch Bo3AeiicTeme. MoaToMy MOXeT 6biTb Npu-
HSITO PELLEHNE He MPOBOAWTL Ha MECTEe 3KCM/yaTauun UCMbITaHWsi BO3AEWCTBMEM 3/1IEKTPOCTATAYECKMX Pa3psiLoB.

Mpu npoBeAeHUN faHHbIX UCNbITAHWUIA cneayeT ucnbiThiBaTb TC Ha nmocneaHem 3Tane Ux yCTaHOBKMU MO-
C/le MOHTaxa M OKOH4YaTenbHON Hanagku.

[na Toro, 4tobbl ynpocTUTb MOACOeANHEHMe 3a3eMsatowero nposoga WM, naacTuHy 3asemieHus ykna-
AblBalOT Ha non B6aM3n ucnbityemoro TC Ha pacctosHuy okono 0,1 M. MnacTtuHa 3a3emMneHus goskHa 6biTb
MeAHON unu antoMUHNEBOW, TONWWNHON He meHee 0,25 MM. [lonyckaeTca UCNoMb30BaHWe APYrMX MeTannos, npu
3TOM TOJIWMHA NnucTa Ao/MKHa 6biTb He MeHee 0,65 MM. MnacTuHa 3asemMNeHns 4O/KHA 6biTb WUPUHOWK 0,3 M 1
ONVHON 2 M, ecn ee NPUMEHeHNe BO3MOXHO C YH4eTOM XapaKTepucTnk Mecta pasmelleHus ucnoityemoro TC.

MnacTuHy 3a3eMeHnsa COeAMHAIT C 3alWUTHbIM 3a3emieHnemM. TaMm, rae 370 HEBO3MOXHO, MAACTUHY
3aszeMfieHna cnefyeT COeUHATb C KNeMMOW 3a3eMNeHnsa UCNbITyeMoro o6opyaoBaHus (Npu Hanuuuu).

3aszemnAoWmii NpoBOA UCNbITATENLHOrO reHepartopa A0/HKeH 6biTb COeAMHEH C NNACTUHOW 3a3eMneHns
B Touke, 6nuxanwein Kk ncnoityemomy TC. Ecnm ucnbityemoe TC ycTaHOB/MIEHO Ha MeTan/nMyeckom cTone,
CTON A0/KeH 6biTb COEAUHEH C NNacTUHON 3a3eM/IeHNs NPOBOAOM, MMEILWMNM Ha KaXA0M KOHLe pe3nctopsbl
470 kOm ana npepoTBpalleHusa HakonaeHusa 3apsaja.

He3a3zeMneHHble MeTananyeckme yactm TC mucnbITbiBalOT B COOTBETCTBUM € 7.2.4. Kabenb ¢ pe3ucTopa-
MU 0O/IXEH OblTb COEAMHEH C NIACTUHON 3a3eMeHNsa B ToUke, 6Anxanwein K nCnbiTyemomy o60pya0BaHuio.

Mpumep paboyero mecTta ANA UCNbITAHUA HanoNbHbIX TC Ha MecTe akcnayatauun nNnpuBeLeH Ha pUcyHke 8.

PucyHok 8 - Mpumep pa6oyero Mecta s UCnbITaHuii HanonbHbIX TC Ha MecTe aKkcnayatauuu
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8 MeToabl ucnbITaHUNA

8.1 YcnoBusa ucnbiTaHUi B naéoparopum
8.1.1 YcnoBusA okpyxarlwein cpeabl

[Insi yMeHbLUEHUS BIIMSIHUS NAPaMETPOB OKPYKAIOLLIEV CPEAbl HA PE3YNLTaTbl UCMBITAHUI UX CREAYET NPOBO-
AWTb B KNIMMAaTUYECKUX YCITOBUSX U YCIOBUSIX SNEKTPOMAarHUTHOM 00CTaHOBKM B COOTBETCTBMM € 8.1.2 1 8.1.3.

8.1.2 KnumaTtuuyeckue ycrnoBsus

McnbiTaHus npy BO34EWCTBUMU BO3AYLUHbIX SNEKTPOCTATUMECKUX PA3PAL0B CrieayeT NpOBOAUTL MNpK cne-
AYIOLLMX KMMMaTUYECKUX YCIIOBUAX:

- TemnepaTtype okpyxatowen cpegbl 15°C - 35°C;

- OTHOcUTENbHOW BrnaXkHocTn 30 % — 60 %;

- atmocdhepHoMm aasnexHumn 86,0 — 106 kMa (860 — 1060 mbap).

MpumedaHue — UenbiTaHua TC, aKkcnnyaTUpyeMbIX B 0OCOBBIX KITMMaTUYECKUX YCMNOBHUSIX, AONYCKAETCA NPOBO-
AUTb NPU APYrvX KINUMaTUHECKNX YCIOBUSIX.

8.1.3 dnekTpomarHuTHasi 06¢cTaHOBKa

OnekTpomarHutHas o6cTaHoBKa B nabopatopun He JOMKHA BNUATL HA (PYHKUMOHMPOBAHWE UCNbITYe-
Moro TC u pe3ynbTaTbl UCTbITAHUNA.

8.2 Pexxumbl paboTbl UCNBLITYEMbIX TEXHUYECKUX CPeacTB

MporpamMa 1 nporpaMMHbl€ CPEACTBa UCMbITAHUI AOMMKHEI 06ecneunBarb PyHKLUMOHUPOBAHUE UCNbI-
Tyemoro TC B OCHOBHbIX pexxumax pabotbl. [lonyckaeTca UCMonb3oBaHUE NPW UCNbLITAHUAX cneuuanbHoro
nporpaMmMHoro o6ecnedenus. MNpu 3TOM JormkHa ObITb YCTaHOBMEHa NPaBUIbHOCTL (PYHKLMOHUPOBAHUA UC-
neityemoro TC.

Mpu npoBeaeHUN UCNbITaHUA HA COOTBETCTBUE UCMbITyeMOe TC A0IMKHO (PYHKLMOHUPOBATL HENpPEpbIB-
HO B pexume (Npu NPOrpaMmmMHOM LMKIIE) HanBomnbLUEe BOCIPUMMHYUBOCTU K SNIEKTPOCTATUMECKUM paspsiaam,
KOTOPbI AOIKEH ObITb ONPEAENEH BO BPEMS NPEABAPUTENbHBIX UCNbITAHWINA.

Ecrnu HeobxoaMMOo NpUMeHeHWe CPeacTB KOHTPONS, OHW JOSHKHbI BbiTb OTCOEAUHEHbI OT UCMLITYEMOTO
TC ¢ TeM, YTOObI CHU3UTL BEPOATHOCTb HEKOPPEKTHBLIX NOKa3aHUN.

8.3 NpoBeaeHne UcnbITaHUN
8.3.1 Bo3gencTBUE IMEKTPOCTAaTMYECKUMU paspaaaMmn

MenbiTaHusa aomibl ObiTb NPOBEAEHBLI NPU NPAMOM U HEMPSMOM BO3AEWCTBUAX SMNEKTPOCTaTMYeCKUMU
paspsigaMmu Ha ucnoiryemoe TC B COOTBETCTBUM C NMPOrPaMMOMn UCTbITAaHWUIM, KOTOpas AOSMKHA BKIIOYaTb B Ce04:

- ycnoBus pabotbl ucnoityemoro TC;

- ycnoBus ucnbitaHnin UTC B kaueCTBe HACTONbHOIO UK HANONMbHOrO 060pPyAO0BaHMS;

- TOYKM, K KOTOPbIM JOIDKHbI ObITb NPUIOXEHbI pa3psiabl;

- yKa3aHue 0 TOM, KaKkoi pa3psia (KOHTAKTHbINM MW BO3AYLUHBIN) AOIDKEH ObITb NPUINOXEH K KXKA0M TOUKE;

- CTeneHb XXeCTKOCTU UCTbITaHUI;

- YUCNO Pa3psA0B, NPUNOXKEHHBIX K KAXA0M TOYKE ANS MOSIHOIO BbINOMHEHUS UCTIbITAHUS;

- HeoOX0AMMOCTb NPOBEAEHUA UCTILITAHUIA HA MECTE JKCMIyaTaLun.

[onyckaeTrcs npoBeAeHWe uccneaoBaTenbCKMX UCTbITAaHUW ANA onpeaeneHus OTAenbHbIX NONOXeHUn
nporpaMmMbl UCNbITAHUNA.

MpumeyaHus

1 MNpn HeobXxoAMMOCTHN NPEAOCTaBUTL 3HAUYEHUS HEONPEAENEHHOCTU U3MEPEHWNIA cM. npunoxexue E.

2 Cnocob onpepeneHnsi UCTOYHUKA pacxoXeHUs Ans CryyaeB PacxXoXAEeHWA pe3ynsTaToB UCTIBITaHWiA NpUBEAEH
B NpUNoXeHun F.

8.3.2 MpsamMoe Bo3geMCTBME INEKTPOCTAaTUYECKMMU paspagaMm

3nekTpocraTtuyeckue paspsaabl A0DKHbI ObITh MOAAHBI TOMLKO K TEM TOYKaM U MOBEPXHOCTSIM UCTILITYEMOTO
TC, KOoTOpbIe AOCTYMHLI OOCNY>XMBAIOLLEMY NEPCOHANy NpuW AKCnyarauum ucnbiryemoro TC. YCTaHOBNEHbI cne-
AyIoLLne NCKINIOYEHNS, COrMacHO KOTOPbIM 3NEKTPOCTaTUIECKNE paspsiibl HE NOAAIOT HA TOYKU, YKA3aHHbLIE HUKE:
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a) TOYKM U NOBEPXHOCTM, AOCTYMHbIE TONBLKO NPU TEXHMYECKOM 0BCNy>XMBaHun. B aTom cny4vae B Tex-
HUYECKON AOKYMEHTaLUWUW AOMKHbI ObiTb YKa3aHbl NPOLEaypbl UCKMIOYEHUS BIUAHUS 3MEKTPOCTaTUYECKUX
pa3panos;

b) TOYKM 1 MOBEPXHOCTU, AOCTYMHbIE TONMbKO NPU NPOBEAEHUM O0BCMY>XMBAHWUA MCnbITyeMoro TC KOHeu-
HbIM nonb3osaTenem. MpumMepoM Takux TOYEK (TOMEK peaKoro AOCTyna) MOryT CIY>XWUTb KOHTakTbl Batapein
npu 3apsake barapeii, kacceTta B Terie)OHHOM annapare ¢ aBTOOTBETYMKOM U T. [;

C) TOMKM U NOBEPXHOCTU UCNbITYeMOro TC, He AOCTYMHbIE MOCHEe OKOHYaHWS MOHTaxa 06opyaoBaHuUs
N yKasaHHble B 3KCMSyaTaLMOHHbIX AOKYMEHTaX, HanpuMep, HMKHASA YacTb TC unu YacTb, npunerawwas K
CTEHE, UMK 30HbI 3@ YCTAHOBINEHHLIMU COEAUHUTENAMU;

d) KOHTaKTbl KOaKCUanbHbIX U MHOTOLUTLIPLKOBLIX COEAUHUTENE C MeTannMYeckum naTpoHOM COeaUHMU-
Tens. [pu 9TOM AOCTYMHLIE KOHTAKTbl B HENPOBOAALLEM COEAUHUTENE (HanpuMep, B NNacTUKOBOM) AOMKHbI
UCNbITIBATLCA TONBLKO BO3AYLUHLIM SNEKTPOCTATUYECKUM Pa3PAAOM.

Mpu nogaye anekTpocTaTUYECKUX PaspsaoB Ha COEANHUTENM JOMMKHbI PACCMaTPUBATLCS LLUECTb ClyYa-

€B WX nogadu, ykasaHHbole B Tabnuue 4.

Tabnuya 4 —Cnyyan nogadm anekTpocTaTU4eckUX pa3psfoB Ha COeANHUTENM

MaTpoH coegnHUTens Marepuarn nokpbITus Bo3gyLHbIl paspsag Ha KoHTaKTHbIV paspsag Ha
1 MeTannu4eckui Het He npumeHstoT aTpoH

2 MeTannuyeckuii M3onupoBaHHbIi [MoKpbITUE aTpoH

3 MeTannuyeckuii MeTannu4eckunii He npumMeHslT [MaTpoH U NoKpbITHE
4 V3onvpoBaHHbIf Het a) He npumenstor

5 M3onupoBaHHLIN M3onuposaHHebI [MoKpbITUE He npumeHsioT

6 N3onupoBaHHbIv MeTannu4yeckunii He npumeHstoT MokpbiTHe

3 Ecrnine CTaHAapTe Ha KOHKPEeTHYH NPoAYKUWIO YCTaHOBNEHO Tpe6oaaHme UCNbITaHUA OTAENbHbIX WTbIPBKOB U30-
NTMPOBaHHOro coeguHeHNA, NPUMEeHAT MeTo 4 BO34YLUHOro paspsga.

MpumeyaHwue -—EcnuuncnonsayeTca NOKpbITUE AMA 3KP@HUPOBAHWS LUTHIPLKOB COEAUHUTENE OT 3NeKTPOo-
CTaTU4ECKUX Pa3psA0B, Ha MOKPLITUW UMW Ha YCTPOMCTBE, KOTOPOe HaXOAUTCS PAAOM C COEAUHUTENEM, Ha KOTOPOM UC-
Mnonb3yeTcst MOKpLITUE, AOMKHA BLITL HaHeceHa Npedynpexarollas UHOPMALIUS OTHOCUTENLHO AMNEKTPOCTATUYECKUX
pa3spsigos..

€) KOHTaKTbl COeAMHUTENEN NN Apyrme AOCTYNHble YacTu, BOCNPUUMYMUBBLIE MO CBOUM (PYHKLIMOHANb-
HbIM XapaKTepUCTUKaM K SNeKTPOCTaTMYECKUM paspsigam, KOTOpble MMEKT npeaynpexaatrolme Hagnucu,
Hanpumep, paguodacToTHbIE BXOAbl A4S NPOBEAEHMSA U3MEPEHUI, BbINONHEHMSA (PYHKUMM NpueMa u Apyrmx
PYHKUMIA CBA3K.

O6oCHOBaHWE — MHOTME NOPTbl COEAUHUTENEN, NpeaHa3HavYeHHble AnA 00paboTku BbLICOKOYACTOTHbIX
LUMPPOBLIX UM @HANOTOBbLIX CUTHANOB, HE MOTYT UMETb YCTPOWCTBA, 3PEKTUBHO 3alumLialoLme oT nepe-
HanpsXKeHUA Npu 3NeKTPoCTaTuYeckux paspagax. B page cnyyaeB ansa 3awWuTbl aHANOroBbIX CUTHANOB MOTYT
NPUMEHATLCA NONOCOBbIE hunbTpbl. OAHAKO BO MHOTUX CIy4asX AUO0Abl, 3aLUMLLatoLme OT nepeHanpsbkeHun,
UMEeLOT GOMbLLYI0 NAaPa3sUTHY EMKOCTb, NMPENATCTBYIOLLYIO X NPUMEHEHUIO Ha YacToTax paboTbl UCNLITYEMO-
ro obopyaoBsaHus.

Ecrn TC cogepxut TOYKM U MOBEPXHOCTU, HA KOTOPbIE 9neKkTpocTatudeckue pa3psgbl He No4aiot, To B
CONpPOBOAUTENbHON AOKYMEHTaLUMKU AOIKHbI ObITb NPeayCcMOTPEHbI cneumarnbHble Npoueaypbl YMEHbLUEHUS
BMUAHUSA dNeKTpocTaTudeckux paspsagos. CTeneHb KECTKOCTU UCMbITAaHUI HEe AOJPKHA NPEBbLILIATL 3HAYEHNS,
YKa3aHHOrO B TEXHUYECKOW JOKYMEHTaLun ¢ TeM, YToObl n3bexatb noepexaeHua TC.

McnbiTaHne 4OMKHO NPOBOAUTLCA NOoAaqel OAUHOYHbIX pas3paaoB. Ha kaxayto BbIGpaHHYI0 TOUKY J0mK-
HO BbITb NOAAHO He MeHee 10 OAMHOYHBIX Pa3PsSAOB C MOSIIPHOCTbLIO, COOTBETCTBYHOLLEN HaubonbLueih BOC-
NPUMUMYUBOCTM ucnbiTyemoro TC.

[TpuMeyaHune —MrUHUManbLHOE YUCO NOgaBaeMbIX paspagoB 3aBUCUT oT Buaa ucneiryemoro TC. Ana TC ¢
CUHXPOHU3NPOBaHHBLIMU CXEMaMU YUCI0 Pa3psfoB AOMKHO ObiT Gonblue.

PekomeHnayeTcs ycTaHaBnuBaTb BPEMEHHOI MHTEPBAn ANUTENBHOCTLIO 1 C Mexay nocneaoBaTenbHbl-
MW OOMHOYHbLIMK paspsgaMu. bonee AnUTENbHbIE UHTEPBAanbl UCMONbL3YIOT NPU ONpeaeneHun HapyLUeHUN
dYHKUMOHMpPOBaHUA ucnoityemoro TC.

MpumMmedvaHune — Toukn, Ha KOTOPLIE JOMKHLI NofaBaTeCA paspsfbl, MOMYT 6biTb YCTAHOBREHBI C MOMOLLBIO
UCCNEeA0BaHUs!, NPOBELEHHOMO NPK YacToTe NOBTOpeHUs 20 pa3psAoB B cekyHay unu Gonee.
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WUcnbiTaTenbHbIN reHeparop pacnonaraiot nepneHankynsapHO K NOBEPXHOCTM, Ha KOTOPYIO NOAAIOT pas-
pAA, 4TO ynyywaet NOBTOPAEMOCTb Pe3ynbTaToB UCNLITAaHWI. ECnu HEBO3MOXXHO pacnonoXuTb UCTILITATENb-
HbI reHepaTop NepneHAMKYNSpHO K MOBEPXHOCTM NpY Nogade paspsaa, YCNnoBUs UCTbITAHUS SFIEKTPOCTaTH-
YECKUM paspaaoM AOSMKHbI ObITb OTPaXKEHbI B MPOTOKONE UCMbITAHUMNA.

lMpoBoa 3a3eMneHus UCTILITAaTENbLHOIO reHepaTopa AOMMKEH pacnonaraTtbCsl Ha pacCTOSHUM HE MEHee
0,2 M oT ucnbityemoro TC BO Bpemsi nofauun paspsaaa, npuydemM oneparop He A0MKeH AepKaTh NPOBO/, 3a3eM-
neHus B pyKax.

IMpu KOHTaKTHBIX pa3spsgax crneayer cHavana NPUKOCHYTLCA HAKOHEYHWUKOM PaspsaHOro anekTpoaa Kk
UCNbITyeMOMY 060py0BaHMIO, a 3aTEM 3aMKHYTb Pa3pAAHbIN KoM,

B cny4ae, ecnu npoBoasiLme NOBEPXHOCTU UCNLITYEMOr0 060pyAOBaHUA OKpaLueHbl, HE06X0AUMO Bbl-
NONHATbL creaytoLume TpeboBaHus.

Ecnu usrotoButenn 000pyA0BaHUA HE YKa3bIBAET, YTO MOKPbITUE NPeAHA3HA4YeHO AN U30MALMM, He-
06Xx0AUMO NPOKONOTbL NOKPLITUE HAKOHEYHMKOM UCMLITATENLHOMO reHepaTopa ANA OCYLUECTBREHNUSA KOHTAKTa
€ NpoBOASLLEN MOBEPXHOCTLIO. [MOKpbLITUE, YKAa3aHHOE M3FOTOBUTENEM KakK U30NUpylowee, 40MKHO noasep-
raTbCA UCMBITAHUIO TONbKO BO3AYLUHLIMM pa3paaaMmn. UCnbITaHWSA KOHTAKTHBIMU pa3psaaaMm Ha TakUX NOBEpX-
HOCTSIX HE NPOBOAST.

Mpu BO3AYyLIHLIX pa3psiaax UCNbITAaTENbHLIA FeHepaTop cneayer, N0 BO3MOXHOCTH, GbICTPbIM JBIDKE-
HWeM NpubNU3NTL 0 NMPUKOCHOBEHUSA K UCNLITyeMOMY TC (He Bbi3blBasi MEXaHUYECKUX NOBPEXOEHMIA no-
BepxHocTH). Mocne kaxaoro BO3AeNCTBUA Pa3psAOM HAKOHEYHUK Pa3psAHOro anekTpoAa UCNbITATENbHOIo
reHeparopa HeobxoauMMo yaansThk OT ucnbityemoro TC. 3aTteM UcnbITaTeNbHLIN reHepaTop HAcTpauBaloT Ans
noAroTOBKM K CrieayioLieMy eAMHUYHOMY pa3pagy. STy npoueaypy NOBTOPSIOT A0 3aBEpLUEHUS Nogadvn BCex
pa3psaos. MNpu ucCnbITaHUSIX BO3AYLUHLIM Pa3paaoM paspsiAHbIi KNkod, KOTOPbIA MCNONb3yeTcs ANA KOHTaKT-
HOro paspsaga, AOIKeH ObITb 3aMKHYT.

8.3.3 Henpsamoe BO3AeMCTBUE 3NEKTPOCTATUYECKUMU pa3pagaMm

8.3.3.1 3nexTpocratnyeckue paspsaabl Ha TC, pacnonoxeHHble paaoM ¢ ucnbiryembim TC

SnekTpocraTnyeckue paspagbl Ha 00bLEKTbI U 000PYAOBAHKE, PACNONOXEHHBIE OKONO UCNLITYEMOrO
TC, MMUTUPYIOT NOAAYEN Pa3PsSA0B UCMLITATENBHOTO reHepaTopa Ha NNacTUHbI CBA3U MO METOAY KOHTAaKT-
HOro paspsga.

B aoononHeHue K ucnbiTaHuaM, onucaHHbiM B 8.3.2, 40MKHO ObiTb YCTAHOBNEHO COOTBETCTBUE TPeboBa-
Husm 8.3.3.2 m 8.3.3.3.

Ana umumauuu Henpamozo eosdelicmeus 3JIeKMPOCMamMuYyecKux pas3padoe Ha pPacnosioXeH-
Hble padom TC donosiHUMenbLHO NPO80dam UCNbIMaHUA NpuU NOOKIIOYeHUU eepmuKanbHOU nnacmu-
HbI C8A3U K nnacmuHe 3a3emsieHuUsi npoeodoM 3a3emsieHusl 6e3 pesucmopos.

8.3.3.2 N'opusoHTanbHas nnactuHa cBssu

Pa3spaabl Ha ropu3oHTamNLHYI NNACTUHY CBA3M NOAAIOT HA Pebpo NNacTUHbI CBA3MU NPU FOPU3OHTANBHOM
pacnonoXeHun oCKU Pa3pagHOro ANeKTPoAa UCMLITATENBHOIO reHeparopa.

Ha nepegHee peGpo ropusoHTanLHON NNacTUHLI CBA3W, HANPOTUB LIEHTPAarbHOM TOYKM Kaxaoro 6noka
ucnoltyemoro TC (ecnu BO3MOXHO) U HA paccToiHMM 0,1 M OT NULUEBOW CTOPOHbI UCMLITYEMOrO TC AOSMKHbI
ObITb NoAaHbl He MeHee 10 0AMHOYHbIX pa3psaAoB (C NONAPHOCTLIO, COOTBETCTBYIOLLEN HanbonbLuen Bocnpu-
UMYMBOCTU ucnbiTyemoro TC). Bo Bpems nogaum paspsiaa 0Cb paspsaHOro anekTpoaa A0mkHa ObiTk NeprneH-
OUKYNSIPHOI K nepeaHemy pebpy nnacTuHbl CBA3WU. PaspsiaHbIi SnMeKTpoa AOMKEH KOHTaKTUPOBaTbL ¢ pebpom
rOPU3OHTaNLHONW NNACTUHBLI CBA3M NPU BKITIOYEHUWN PaspsAAHOro Kroya (CM. pUCYHOK 4).

B crangaptax Ha TC KOHKPETHOro Buaa MOXeT ObiTb ycTaHOBNEHO TpeboBaHue, YyTobObl Npu nogade
paspsaoB Ha rOPU3OHTaNbHYIO NNACTUHY CBA3U OblNM NOABEPrHYTHI BO3AEHCTBUIO BCE CTOPOHbLI UCMbITYE-
moro TC.

8.3.3.3 BepTukanbHaa nnactuHa ceasu

Ha ueHTp BepTukansHoro pebpa nnactuHbl CBA3W (CM. PUCYHKM 4 1 5) AOMKHbI ObITb NOAaHbI HE MEHEE
10 0OMHOYHBIX Pa3psaoB (C NOMSAPHOCTbIO, COOTBETCTBYOLLEN HAanBOonbLUER BOCNPUUMHYUBOCTU UCMLITYEMOTO
TC). Mnactuny ceAsum pasmepamm (0,5 x 0,5) m ycTraHaBnNuBaloT napannensHo ucneltyemomy TC Ha paccros-
Hum 0,1 M OT Hero.

OnekTpocratuyeckme pas3psaabl AOMKHbI NOAABATLCA HA NNACTUHY CBA3KU NpU ee pa3MeLLleHun NpoTus
KaXKoi U3 YETbIpex CTOPOH ucnbiTyeMoro TC. CyuTaloT, YTO BEpTUKaNbHaa NNacTuHbl CBA3W B OAHOM MNOMo-
>KEHUM MOXET BO3JeiCTBOBATL HA MOBEPXHOCTL UcneITyemoro TC pasmepamu (0,5 - 0,5) m.
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9 OueHka pe3ynbLTaToB UCMbITAHUN

Pesynbratbl UCMbITAHWMIA AOMKHbI OblThb KNAacCUMULMPOBAaHbI, UCXOAS1 U3 NPEKPALLEHUS BbINOMHEHUSI
PyHKUMIA nnn yxyaweHusa kadectsa PYHKUMOHUPOBAHMS UCNbITyemoro TC B CpaBHEHMMU C YCTAHOBIIEHHbIM
YPOBHEM (PYHKLIMOHMPOBAHUSA, OnpedeneHHbiM narotoputenem TC unm 3akasvymkomM UCNbITAHMIA UM COrnaco-
BaHHbIM MeXay U3roToBMTENEM U nonb3osarenem TC.

PekomMeHnayeTcs cnegyrowlas knaccudukauma Kputepmes kadectsa oyHKLMOHUpoBaHusa TC npu UChbI-
TaHUSAX Ha NOMEXOYCTONYUBOCTb:

A) HopmanbHOoe (yHKUMOHMPOBAHUE B COOTBETCTBUU C TPEOOBAHMAMM, YCTAHOBNEHHBIMU N3rOTOBUTE-
nem, 3aka34ynkom MUCNbITAHWI UNK NONb30BaTENEM.

B) BpemeHHOe npekpalleHue BbIMOSTHEHUA (PYHKUMKM UMK yxydLleHue kadyectBa PyHKLUMOHUPOBaHWA,
KOTOPbIE€ UCYE3al0T NOCNe NpekpaLleHnsi MOMexXn u He TpebyiloT BMeLwlaTenbCTBa oneparopa Ans BOCCTaHOB-
neHusi paboTocnocoBHOCTH.

C) BpemeHHOe npekpalieHue BbINOSHEHUA PYHKLUMW UMK yXyaLleHue kavyecTBa (PYHKLMOHUPOBAHMS,
BOCCTaHOBIEHUE KOTOPbIX TPEOYET BMeLLaTensLCTBa oneparopa.

D) lMNpekpalueHne BbINOSHEHUS PYHKUMW UK yYXyALLEHUE KavecTBa (PYHKUMOHUPOBAHUA, KOTOPLIE HE
MOryT ObITb BOCCTAHOBIEHbI M3-3a noBpexaeHus TC (KOMMNOHEHTOB) MMM NPOrpaMMHOro obecnedeHus, unm
noTepu AaHHbIX.

B aokymeHTax n3rotoButensa MoryT ObiTb ykasaHbl HapylieHus pyHkuuoHupoBaHua TC npu Bo3gen-
CTBUU NMOMEX, KOTOPbIE pacCMaTpUBaKOTCA Kak HE3HAYUTENbHbIE N A0NYCTUMbIE.

Hacrosiwan knaccudmkaums MOXeT ObiTb UCMONb30BAaHA B KAYECTBE PYKOBOACTBA MPU YCTAHOBNEHUU
KpuTepues Kkayectsa (PyHKLMOHUPOBaHMA TC Npu UCMbITAHMAX HA YCTOWYMBOCTb K 3N1EKTPOCTATUHECKUM pas-
psaaM TEXHUYECKUMU KOMUTETaMK MO CTaHAApTM3auumn, OTBETCTBEHHbIMU 38 pa3paboTKy 00LMX CTaHAApTOB,
cTtaHgaptos Ha rpynnsl TC n TC KOHKPETHOrO BUAA, a TaKXKe B KAa4eCTBE OCHOBbI ANS COrfalleHuin Mexay
W3roTOBUTENSAMU M NOMb30BaTENsAMM, KacaloLmMXCa KpUTepues kadyectsa PyHKLUMOHUPOBAHUA (Hanpumep, B
crnyyasix OTCYTCTBUS COOTBETCTBYIOLLMX 0OLUMX CTaHAapToB, CTaHAapToB Ha rpynnbl TC unum TC KOHKPETHOrO
BMAaa).

10 MpoTokon ucnbiTaHumn

MpoTOKON UCMBLITAHUI AOMKEH BKNMIOYaTh B ¢eba nHOpMauumio, He0OXo0AUMYIO AN NPOBEAEHUS UCTbI-
TaHuin. B npoTokone ykasbiBaioT:

- 9NEMEHTbI, yKadaHHble B NporpaMMe UCMbITaHWi, B COOTBETCTBUU C pa3gernom 8;

- naeHTucmkauuio ucneiryemoro TC n no6oro CBSI3aHHOTo ¢ HUM 060PYA0BaHUS, HANPUMEP, MapKy U3-
rotosutens, Tun TC, CEPUINHLIN HOMEP;

- naeHTuduKauuo cpeacTs UCMbITaHUI, Hanpumep, pabpuyHoe KNenmo,

TUN NPOAYKUMU, CEPUIHBIA HOMEP;

- cneuuarnbHbIE YCIIOBUSI OKPY>KatoLENn Cpefbl, B KOTOPLIX MPOBOAUIUCH UCMLITAHUSA, HANPUMEp, cBeae-
HUs1 00 3KPAHUPOBAHHOW KaMepe;

- mobble cneuunaneHble YCroBusi, HE0OX0AUMbBIE ANt NPOBEAEHUS UCMbITAHWN;

- CTeMNeHb XXECTKOCTU UCMbITaHUA, ONPEAEneHHYI0 U3rOTOBUTENEM, 3aKa3yMKOM MU MOKyNnaTeneM;

- KpUTEPUU KayecTBa PYHKLUMOHUPOBAHUSA NPU UCTIBITAHUAX HA MOMEX0YCTOWYUBOCTb, YCTAHOBMEHHbIE B
obLwux cTaHgapTax, craHgaprax Ha rpynnbl TC n TC KOHKPETHOIO BMAQ;

- a)(heKTbl BO3AENCTBUA INEKTPOCTATMYECKUX pa3paaoB Ha ucneiryemoe TC BO BpeMsa U nocne npe-
KpawleHusl BO3AENCTBUN, a TaKkKe ANUTENbHOCTb COXPaHEeHUA aTuX aP(PeKTOoB;

- 3aKIYEeHNe 0 COOTBETCTBUM Unu HecooTBeTcTBUKU NTC TpeboBaHUsIM YCTONUYMBOCTHU K dNeKTpomar-
HUTHOW Momexe (Ha OCHOBEe KpuTepusi kayecTBa PYHKLMOHUPOBAHUSA, YCTAHOBIEHHOIO B 00LLMX cTaHaap-
Tax, ctaHgaptax Ha rpynnel TC M TC KOHKPETHOrO BUAA MIM COrNacoBaHHOrO U3rOTOBMTENEM U NOMb30Ba-
Tenem);

- nioBble cneuuansHble YCNOBUSA KCNyaTauun, Hanpumep, OTHOCALLMECS K ANMHaM unu Tunam kabe-
nen, 3KPaHUPOBAHUIO UMK 3a3EMITEHMIO UNKN YCroBuAM yHKLMOHMpPoBaHua TC, Heobxoaumble ana obecne-
yeHus cooTBeTcTBUA TC TpeboBaHMAM YCTOMYMBOCTU K NEKTPOMArHUTHOW NOMEXE;

- KNMMaTtm4yeckue ycroBusi NpU UCNbITAHUSAX;

- cxeMbl n/unu cotorpaduio pabovero Mecta AN UCNbITAHUIA U pa3MeLLEHNA UCnbITyemMoro o6opyao-
BaHuUs.
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lMpunoxexnue A
(cnpaBouHoe)

MossicHenunn

A.1 OOwume nonoxeHua

3awuta TC oT paspsAoB CTaTUYECKOro 3MeKTpuyecTBa MMeeT 6onblloe 3HavYeHWe ANs n3rotosuTenei u noTpebu-
Tenen.

LLinpokoe MCronb30BaHWe MUKPO3NEKTPOHHLIX KOMMNOHEHTOB YCUNUBAET HEOOXO4UMOCTE UCCrefoBaHua pasnuny-
HbIX Npobriem HagexHocTn TC noucka nyTeil NOBLILLEHWNS HaZeXHOCTH.

MpobrneMa WMMyMbCHLIX Pa3psAoB CTATUMECKOro aMeKTpuyYecTBa CTaHOBUTCA Bonee 3Ha4MMON A HEKOHTPONU-
pYyeMbIX YCNOBUIA OKpyXatoLLeit cpeabl U pacluMpsaroLLerocs NpuMeHeHUst 060pyaoBaHNs U CUCTEM.

TC Takke MoryT 6biTk NogBepXeHbI BO3AEWCTBUIO 3NEKTPOMarHMTHOrO Nors, ecrnv BO3HWKaloT paspsabl oT obcny-
XuBatoLLero nepcoHana Ha énuanexalume npeamMeTsl. KpoMe Toro, paspsagbl MOryT BOSHUKHYTb MeXAY MeTann4eckuMm
npeamMeTamu, TakuMK, Hanpumep, Kak CTySbsi U CTOSbI, HaxoasALwecs NnobnnsocTu ot o6opyaoBaHnsA. CymMTaeTcs, YTO UC-
NbITaHUS, NpUBEEHHbIE B HACTOALLEM CTaHAapTe, JOCTATOMHO TOYHO MOAENUPYIOT apdeKThl OT BO3AENCTBUA ONUCAHHBIX
SABMEHWNA.

OrneKTpocTaTuyeckue paspsagbl oT onepatopa MOryT NpUMBecTU K c60AM yHKLUOHUpoBaHUA TC Unn NoBpexaeHuo
3NEeKTPOHHBLIX KOMMOHEHTOB. OTU ABMEHNA 3aBUCAT OT MapameTpoB UMMyNbCca pa3pagHoOro Toka (aMnnuTyaa, BpemMs Ha-
pacTaHus, ANUTENbHOCTL U T. 4.).

BaxHocTb npobriemMbl 1 HeOBXOAMMOCTE pa3paboTku 3alWUTHBEIX Mep, MOMOratoLmX NPeAoTBpaTuTL HexenaTenb-
Hble appeKThl U3-3a paspaja CTaTUYecKoro anekTpuyecTsa Ha TC, noTpeboBano pa3paboTkn cTaH4apTU30BaHHbIX METO-
[,0B UCMbITaHWIA, OMUCaHHBIX B HACTOSILLEM CTaHAapTe.

A.2 BnusiHne ycnoBUIM OKpPYyXKalwen cpeabl Ha ypOBHU 3apsaa

B0O3HWKHOBEHWIO 31eKTPOCTATUHECKUX 3apsAoB B Hauborblleld cTeneHn cnocobCTBYHOT UCTONb30BaHNE CUHTETK-
YeCKUX MOKPLITWIA U HU3Kasi OTHOCUTESNbHAS BNaXHOCTL BO3AyXa B NoMeLLeHusX. CyllecTByeT MHOTO Cnoco60B BO3HUKHO-
BEHUWS aneKTpocTaTudeckux paspsgo. OBbIMHON ABNAETCA cUTYauUna, Koraa onepaTtop nNepeasuraeTcst No KOBpY U3 CUH-
TETUYECKOro MaTepuana 1 ¢ KaxablM ero warom aneKTpoHbl NepefaloTca U3 ero Tena Ha KoBep. TpeHue Mexay oaexson
oneparopa W CTY/IOM MOXET Bbi3BaTb HaKOMIEHUE aMeKTpocTaTudecknx 3apanos. OnepaTop MOXET 3apshKaTbCs Heno-
CPefCTBEHHO WA NPY NOMOLLM SMEKTPOCTAaTUYECKON MHAYKLMK, B NOCNEAHEM CnyYae NPoBOASLLMIA KOBPUK He obecneqnT
3aWmThl 4O TEX Mop, NMoka onepatop He Oy eT 3a3emreH Ha Hero.

MakcumaribHble 3Ha4eHUA HaNpPsKEHWs!, 4O KOTOPOro MOryT ObiTb 3apskeHbl pasnuYHble TKaHU B 3aBUCUMOCTU OT
OTHOCUTENbLHOW BraXXHOCTU BO3ayXa, NpUBeAeHbl Ha pucyHke A.1.

TC MoryT noaBepraTbcs BO34€ACTBUIO 3MEKTPOCTaTUYECKUX pa3pAf0oB HanNpsiKeHWeM A0 HECKOMNbKUX KWNOBONLT B
32BUCMMOCTU OT TUMa CUHTETUHECKON TKAHN U OTHOCUTENBHOM BRAXHOCTN OKPYXatoLLero Bo3ayxa.
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HanpskeHve, kB

OdpucHble nomeLLeHnst
6e3 pery/IMpoBKU BIXKHOCTY
16- (B 3MMHMX YCNOBUAX)

15-
14-

13-

12.
11-

10-

n CuHTeTnka

LepcTb \

/ \

3- AHTUCTATUK \

. . N\\

R I e o R
0O 10 20 30 40 50 60 70 80 90 100
15 35 OTHoCcUTeNbHAasA BNaXHOCTb, %

PucyHok A. 1 - MakcvMasibHble 3HaYeHUs HanpshkeHus, [0 KOTOPOro MoryT 6biTb 3apshkeHbl onepaTopbl
npy KOHTaKkTe ¢ Matepuanamu, npueBefeHHbIMW B pasgene A.2

A.3 BnvsiHne ycnoBuii OKpyXxatoleil cpelbl Ha pa3psifHbliA TOK

AN onpefeneHus Tpe6oBaHNin NOMEXOYCTONUMBOCTU NPU BO3AEHCTBUM 3/IEKTPOCTATUUECKUX Pa3PsLoB B kayecTBe
OCHOBHOTO NapamMeTpa WCMosb3yTCA 3HAYEHUS 3/1IEKTPOCTATUUECKOTO HaMpsHKeHUs, ycTaHaB/IMBaeMble B COOTBETCTBUM
C YC/IOBMSIMM OKpYXKatoLeii cpeabl y notpebutens. OfHaKo yCTaHOB/MEHO, YTO nepejada aHepruu mcnbityemomy TC 3a-
BUCMT HE TO/IbKO OT 3HAUYEHUS1 3/1EKTPOCTATUUECKOr0 HAaNpshKeHWs!, Bbi3biBAIOWErO paspsd, HO B GOMbLUEA CTeneHu, oT
3HAYEHVE UMMY/IbCHOTO PA3PSAHOTO TOKA.

Takxke yCTaHOB/IEHO, YTO MPOMNOPLMOHANIbHOCTL 3HAUEHWS] PA3PSAHOTO TOKA MO OTHOLLUEHUMIO K 3HAYEHUI0 Hanpsike-
HUSI Nepef, PaspsiaoM HapyLiaeTcs npu 60Mee BbICOKUX 3HAUEHUSIX HAaNPSHKEHNS.

BeposiTHbIMM MPUUMHAMK HApYLUEHUs1 NPOMOPLMOHANILHOCTU MeXAy 3HAUYEHWEM HAMNPsHKEHWSI Nepes paspsgaoM U
3HaAYEHVEM paspsAHOTo TOKa Npu 60/1ee BbICOKMX 3HAUEHUSIX HANPSHKEHUS] MOTYT BblThb:

- BUSIHWE paspsifa Yepes A/IMHHYIO Ayry NpU BbICOKMX 3HAYEHUSIX HANPSHKEHUS, UTO NPUBOAUT K YBE/IMYEHUIO Bpe-
MEHW HapacTaHusl UMMy/bca PaspsAHOro Toka W, CefloBaTesIbHO, YMEHbLUEHWO NPOoNopLMOHabHOCTY 6oee BbICOKMX
CMEKTPa/IbHbIX KOMMNOHEHTOB Pa3psAHOro TOKa HanpshKeHWo nepes paspaaom;

- B/IMSIHME MpoLiecca pasBuTUsl pas3psf4HOro Toka yepe3 HeGOo/blUMEe eMKOCTU MPW BbICOKUX 3HAUYEHUSIX Hanps-
XEHUS B NpeanosioxeHnn, 4to o6bLEM 3apsga 6yAeT ocTaBaTbCsA MOCTOSHHBLIM ANS TUMUUHBLIX CydvaeB reHepayuu
3apsaga.

Mcxoas 13 BbILLEN3NOXEHHOTO, TPe6GoBaHNS NMOMEXOYCTOMUYMBOCTM N1 OKPYXKatoLlei cpeapbl y noTpetutens [o/x-
Hbl BbITb ONPeAeneHbl B 3HAUEHNSIX aMMMTYAbl Pa3psAHOTO Toka.

Vcnonb3oBaHne faHHOl KoHLenuuy o6erdaeT NpoekTpoBaHne UCMbITaTeNlbHOro reHepaTopa. KoMnpomuce B Bbl-
6ope 3apsAHOTO HAMPSHKEHWSI UCMbITATENBHOTO reHepaTopa W paspsagHoOro COMPOTUBNEHUSI NO3BOMSIET 06ecneUnTb Tpe-
6Gyemble 3HaUeHUs amMnInTYAbl PaspsAHOTO ToKa.
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A.4 BbiGop cTeneHen XeCTKOCTU UCTIbITAHUNA

FOCT 30804.4.2—2013

CTeneHu XeCcTKOCTU UCNbITaHUI, BeibupaeMbie B COOTBETCTBUM € TUNOBLIM Pa3MeLLEHUEM M YCITOBUSIMUA OKpYXato-
Lelt cpeabl, NpuseaeHsl B Tabnuue A.1.

Tabnuuya A1 - Bbibop cTeneHeil )KeCTKOCTM UCMBITAHUIA

CreneHb OTHOCUTeNbHAaA BraXHoCcTb, %, AHTUCTaTUYECKUIN CUHTETUYECKUIA MakcumarnbHoe HanpsxeHue,
KEeCTKOCTH He 6onee maTepuan maTepuan kB
1 35 X 2
2 10 X 4
3 50 X 8
4 10 X 15

PekoMeHAyeMble CTENEHU KECTKOCTW UCTIbITAHUI [OIMKHBI COOTBETCTBOBATL YKasaHHbIM B pasjerne 5.

[na HeKkoOTOpLIX MaTepuanos, Hanpumep, AepeBo, 6ETOH U KepaMUKa, CTENEHb XECTKOCTN UCNbITaHWiA JonkHa BbiTb
He Bbllwe 2.

Mpu BIGOPE CTENEHU XKECTKOCTU UCMLITAHWIA ANSI KOHKPETHON 06CTaHOBKKU, HEOBXOAUMO YYUTLIBaTL BO3AeACTBUA
Haubonee cyllecTBEHHLIX NAapaMeTPOB SMEKTPOCTAaTUHECKOro paspsaa.

Hanbonee cyljecTBeHHBIM NapamMeTpoM, BO3MOXHO, SBMSIETCA CKOPOCTb U3MEHEHWUS pa3psAHOro Toka, KoTopas
MOXET GbITb PasnUYHON NPU PasnUYHBIX KOMOMHALMAX 3HAYEHWIA 3apSAHOIO HaNpsKEeHUs!, MMKOBOTO pa3psiiHOTO ToKa U
BpeMeHW HapacTaHnsa umnynbea.

Hanpumep, Tpebyemoe Bo3feCTBUE SNEKTPOCTATUHECKOro pa3psfa HanpsxxkeHueM 15 kB B cpeae ¢ npuMeHeHuem
CUHTeTUYeckoro Matepuana 6ornee 4em J0CTaTOMHO NEpeKpLIBAETCS MPU UCMONb30BaHMKM KOHTAKTHOTO paspsga ucnblta-
TENbHOro reHepaTopa co cTeneHblo XxecTkocTu 4 (8 kKB/30 A) B cooTBeTCTBMU € TpebOBaHUAMU HACTOALLEro cTaHAapTa.

BmecTe ¢ TeM, Npu KpaiiHe HU3KOI BAAXXHOCTU CPeAbl U NPUMEHEHUN CUHTETUYECKMX MaTepuanoB Bo3HUKaloT 6o-
nee BbICOKUE HanpsxeHus, Yem 15 kB. MNMoatomy B cnyyae ucrnbitaHnii TC ¢ nsonupoBaHHbIMU NOBEPXHOCTAMMU LieNecoo-
6pa3Ho NPUMEHSTb METOA BO3AYLLHOIO paspsaa npu HanpsbkeHun He 6onee 15 kB.

A.5 BbiGop TOYEK BO3AEUCTBUA

MenbiTaTenbHele TOYKW ANS BO3AEUCTBUSA INEKTPOCTAaTUYECKUMU pa3psifiaMmn MOryT BKNOYaTb B ce6s, Hanpumep:

- TOYKM Ha METanNIUYECcKUX YacTsxX Kopryca, KOTopble 3MeKTPUYECKU N30NMpOBaHbl OT 3eMNY;

- ntoGble TOUKM Ha NaHeNy ynpasneHns unu Ha knaBuatypax TC u ntobble Apyrue TOUKU CBA3W «4eroBek — MaLlu-
Hay, Takve Kak nepeknodaTeni, pyKosiTk1, KHOMKW, MHAUKATOPL!, CBETOANOAI, LN, PELLETKM, Kopryca coefuHUTENei u
Apyrue, 4OCTyMHble ANs onepaTopa MecTa.

A.6 TexHnuyeckoe 060CHOBaHME UCNONb30BaHNSA METOAA KOHTAKTHOrO paspsaaa

PesynkTaThl UCMbITaHUA METOLOM BO3AYLUHOTO paspsifa BO MHOTOM 3aBUCST OT BIIMSIHUSI CKOPOCTU NpUBIuxXeHUs
pa3psfHOro HakOHeYHWKa, BNaXHOCTM Bo3fyXa W KOHCTPYKLUMN UCTIbITaTeNbHOro 060pyAoBaHuUs, YTo NPUBOANT K U3MEHE-
HUAM BPEMEHU HapacTaHWs UMNYrbCca U CUMbl Toka paspsiaa.

B npvBegeHHOI B HacTosLWeM cTaHAapTe KOHCTPYKLMW UCTIbITAaTENBHOrO 060pyA0BaHmMs arleKTpocTaTuHeckuii pas-
PS4 MoLenupoBarcsa NocpeiCcTBOM paspsfa 3apshKeHHOTo KoHAeHcaTopa Yepes pa3psfHblili HAKOHEUHUK Ha UCTIBITyeMoe
TC, nNpv KOTOPOM pa3spsAHbIA HAKOHEYHUK YEpe3 3a30p CO34aeT UCKPY Ha NOBEPXHOCTM UCTILITYyeMoro 06opyaoBaHUs.

WckpoBoit paspsg — crnoxHoe gpusudeckoe siBrieHUe. Bbino ycTaHOBMIEHO, YTO MPU U3MEHSIIOLEMCS A0 BO3HUKHO-
BEHWS1 MCKPOBOro paspsifja 3a3ope pesyrnsrupylollee BpeMsl HapacTaHusi (Unv HapacTalolwuii poHT) pa3psifHOro Toka
MOXET UIMEHATLCA 0T MeHee 1 He Ao 6onee 20 HC B 3aBUCUMOCTU OT U3MEHEHUS CKOPOCTU NPUBIUXKEHMS.

CoxpaHeHu1e NOCTOSAHHO CKOpPOCTU NPUGNIKEHUS He NPUBOAMUT K CTabunusaumm BpeMeHn HapacTaHus. [ns Heko-
TOpbIX KOMBUHALMIA HanpsxeHne / ckopocTb NPUBNMKEHNUS BPEMSI HapacTaHUsl UMNYNbCa pa3psiiHOTO TOKa MOXET UMETb
pasbpoc go 30 pas.

MpuMedaHuUe —lMpu BEICOKUX HaMpspKeHUsIX BO3AYLUHBIA pa3psii MOXET NpeAcTaBnsAaTb coboil nocnegoBa-
TerNbHOCTb pa3paaoB.

EAWHCTBEHHBIM NepekniovaloWwM yCTPOWCTBOM, KOTOpOe B COCTOSIHMM CTaburnbHO cosfaBaTb BbicTpo Hapac-
Talowue paspagHblie TOKW, aenaetcsa pene. Pene AomKHO PYHKLUOHWPOBATL NpU AOCTaTOMHO BBICOKUX HAMPSHKEHUSX 1
obecneunsaTb OANHOYHBIN KOHTaKT (AN U3bexaHus ABOWHLIX pa3psiaoB Ha dpoHTe HapacTaHus). [nsi 6onee BLICOKMX
HanpsXeHWn NpeanoYTUTENbHLIMU ABNAIOTCA BakyyMHble pene. OnbIT NokasbiBaeT, YTo NpU MCMofb3oBaHWM pene B
KavecTBe NepekniovaloLWwero aneMeHTa He Tonbko oopMa MMMyrbca paspsiAHOro Toka SBnsieTcs HamHoro 6onee cra-
6unbHON B CBOEW HapacTaloLlel YacTu, HO TakKe U pe3ynsraThl MCMbITaHWiA peanbHbix TC sBnsoTcs 6onee Bocnpouns-
BOAUMBIMU.

CnepoBatenbHo, UMNYNbCHOE yrpaBnsemMoe perne sABMseTcs YCTPOUCTBOM, obecneynBalolmm cosgaHne Tpebye-
MOro UMnNyneLca Toka ¢ 3afaHHLEIMU aMNIUTYA0N U BpEMEHEM HapacTaHWsA. 3TOT TOK COOTHOCUTCA € peanbHbIM Hanpsaxe-
HWeM 3NeKTPOCTaTUYECKOro pa3psiaa, Kak ykasaHo B A.3.
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A.7 BbIGOp 31neMEHTOB UCTIbITaTESIbHOIO reHeparTopa

Ons Toro, 4To6bl 0TOOPa3UTb EMKOCTL YEMOBEYECKOro TENA, UCMONb3YIOT HAKOMUTENBHY EMKOCTE HOMUHAMNBHBIM
3HadyeHnem 150 nd.

Ona uMuTaummu conpoTUBNEHUs YenoBeKa, AepXallero B pyke MeTarnuyeckuii NpeMeT, HanpuMep KIod Unu UH-
CTPYMEHT, AOrKeH GbITb Ucnonb3oBaH pe3uctop conpotuereHueM 330 OM. YCTaHOBMEHO, YTO 3Ta CUTyaLUsi JOCTAaTOMHO
TUNKYHa, YToObl 0TOGPa3nTL BCe paspsifibl OT YeroBeKa.

A.8 Texnnuyeckoe 060CHOBaHUE BbIOOpa XapakTepUCTUK UCTIbITATENbHOIO reHeparopa

Mpu ucneiTaHuax peanbHblX TC Ha YCTOWYMBOCTL K areKTpocTaTUYECKUM paspsaM 6bin BhISBREH psf, NPUYKH,
BIMSIIOLLMX HA BOCMPOWU3BOAUMOCTbL pe3yrnsTraToB UCTbITAHUA KOHKpPEeTHBIX TC. PaccmaTtpuBanuck xapakrepucTuku pabo-
YUX MECT ANS UCNbITaHUIA NPU UCTIONbL30BaHWM KOHTaKTHOro paspsfa u cnocobbl kanmbpoBKW. B TEKCT HACTOALLEro cTaH-
AapTa 6binu BBeieHb! YTOYHEHUS, oTHocsALMecs K pabouynuM MecTam Ans ucnbiTaHWi U K kanubpoBke. PaccmartpuBancs
Taioke Bonpoc 06 N3aMeHeHNU TEXHUIECKNX XapaKTepUCTUK UCTIbITaTeNbHOro reHepartopa, 0f{HaKko B HacTosILLeM cTaHaapTe
AaHHble XapakTepucTukn octanuck 6e3 namMeHeHus. Huxe npmBoauTcs 060CHOBaHWE TaKoro peLleHust.

CyluecTBYIOT ABE NPUYUHDI, BAUAIOLLME HA BOCTIPOU3BOAUMOCTL pe3ynkraToB UCMbITaHWiA NpU UCMONb30BaHUA Me-
Tofla KOHTaKTHOro paspsfa, cBsidaHHbIe ¢ XapakTepucTMKamMiu UCTIBITaTeNbHOro reHeparopa:

- hopma pa3pAAHOro Toka UCNbITATENbHOIO reHepaTopa nocre NepBoro nuka, T.€. B UHTepBare BpeMeHun oT 2
0o 60 Hc;

- N3ny4YaeMoe anNeKTpOMarHUTHOe Morie UCMbITaTeNbHOro reHeparopa, co3jaBaemoe Nnpu nogade anekTpocratuye-
CKOro paspsfa Ha ucnbityemoe TC.

Bbinu npoBefeHs! UCMbITAaHUS ¢ MOANMULMPOBAHHBIMU UCTILITATENbHEIMUA FeHepaTopamm, dopMa pa3psiiHOTo Toka
KOTOPOro COOTBETCTBYET TpeboBaHWAM HaCTOALLEro cTaHfapTa. PesynsraTbl UCNbITaHWiA Nokasanu:

- XEeCTKOCTb WCMbITAHUA, BNustolas Ha ¢pyHKUMOHUpOBaHUe UcnbiTyeMblx TC, n3MeHsnack Npyu MCrorb30BaHUn
pasnunyHbIX UCnbITaTeNbHBIX reHepaTopos;

- U3MeHeHune TpeboBaHuii NPUBENO K yny4yLleHWo popM paspsAHOro Toka UCTbITaTeNbHbLIX FeHepaTopoB BO BPEMEH-
HOW N YacTOTHOW obnacTsX;

- HoBas dpopma paspsAHOro Toka He obecneynna CyLeCTBEHHOMO YNyylleHUs1 BOCTIPOU3BOAUMOCTHU pe3ynLTaTos
NCNbITaHUA KOHKPETHLIX UCMbITyeMblX TC.

WNcecnefoBanne BNUAHUS N3Ny4aeMoro UMMynbCHOMO 3MeKTPOMarHUTHOro nons TpebyeT sHauUUTeNbHbIX pecyp-
COB AN NPOBeAEHMUS CepUN UCTbITaHWUIA, NPU 3TOM HEOGXO4WMO NPOBECTU YrNyONneHHbIA TEXHUYECKUA aHanus ¢ Tem,
YTObbl NOHATb, K&K KOHTPONMPOBAaTL COOTBETCTBYIOLME NapaMeTphbl, BIUAIOLME Ha BOCNPOU3BOAMMOCTb Pe3ynbTaToB
UCnbITaHUi.

CuuTtaeTtcs, YTO U3SMEHEHUA, BHECEHHbIE B HACTOALLMIA CTaHAapT, NPUBEAYT K YNyYLUEHUIO BOCMPOU3BOAUMOCTH pe-
3yneTaToB UCMbLITaHWA. BMecTe ¢ TeM, ANA BKITIOYEHWA B NOCMeAyoLue UsfaHua cTaHgapTa pesynsraToB OLeHK BIMAHNUSA
nany4YaemblX UMMYNbCHLIX Noneid Ha BOCMPOM3BOAMMOCTL Pe3ynsTaToB UCMbITaHUA NOTPeOyoTCA AONOMNHUTENbHBLIE UC-
crnefoBaHus.
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Mpunoxexue B
(o6a3arenbHoe)

Kanu6poBka cucTeMbl M3MEPEHMUsl TOKA M U3MEPEHNE Pa3PSAQHOro TOKa

B.1 TpeGoBaHuA K 4aTYUKY TOKA: BXOAHOE CONPOTUBIIEHUEe

BxogHoe nonHoe conpoTuBneHue, naMepsemMoe Mexay BHYTPEHHUM 3NEKTPOAOM U 3eMIel, KoakcuarnsHOro aartiu-
Ka ToKa, UCNONb3yeMOoro A U3MEPEHUNA pa3spAAHOro Toka UCMLITATENLHOMO reHepaTopa ANeKTPoCcTaTUMECKUX pa3psifoB,
AOIMKHO 6bITb He Gonee 2,1 OM NpK NOCTOAHHOM TOKE.

MpumeyvaHuns

1 ,ElaTHMK TOKa npeaHasHa4veH ana oGecneveHus n3MepeHuna Toka paspsdga, nogaBaeMoro Ha nNnpoBoOASALLYHO NnacTu-
HY 3a3eMneHnsa. [ins yMeHbLEHUA NOrPELIHOCTM M3MEPEHMS, BhI3LIBAEMOIA pas3nmuuem Mexay NosiHbLIM CONpPOTUBIEHMEM
NMNacTUHbI 3a3eMJTeHUS C BLICOKON nNpoBOAUMOCTLIO U BXOAHBIM MNONHbLIM CONPOTUBNEHUEM AaTyUKa TOKa, YCTaHOBIEH ANnA
BXOJHOro NOMNHOro CONPOTUBNEHUA NpeAen, paBHblili 2,1 OM. CneayeT yuuThIBaTh, YTO NPU CAULLKOM HU3KOM BXOZHOM
NONHOM CONPOTUBNEHUN AaT4YUKa TOKa BbIXOAHOW curHan byaeT oueHb crabbiM, YTO NPUBEAET K MOrPELUHOCTM U3MEPEHUIA
u3-3a cBA3n ¢ kabenamu n ocuunnorpadoM. Kpome Toro, npu UCnonbL30BaHUM 04eHb Marnoro 3Ha4eHusi NOSIHOro Conpo-
TUBNEHUA BO3pacTaeT BNUAHNE NAPA3UTHON UHAYKTUBHOCTU.

2 3HaveHun BXOAHOro conpotueneHna U nepeaatovyHOro NOSIHOro CONpoTUBIIEHUA CUCTEMbl USMEpPEHUA TOKa Zsys
(cM. B.3) MoryT 6bITb U3MEPEHBI C BBICOKON TOUHOCTHLIO NPU MOCTOSHHOM TOKE UIU Ha HU3KOW YacToTe.

B.2 TpeGoBaHMA K 4aTYUKY TOKA: BHOCMMOE 3aTyXaHue
B.2.1 NamepuTenbHas uenb

BMecTo 3Ha4eHWs BHOCMMOrO 3aTyXaHWA KoakcuarbHOro faTtyvka Toka ycTaHaBnuBaloT 3HaYeHWe BHOCUMOTO 3a-
TYXaHUss U3MepUTENbHOW Lienun, cocTosLeR 13 AaTynka Toka, aTTeHloaTopa U kabens, 4To ynpoujaeT aHanus cuctemsl
M3MepeHul, T.K. TpebyeTcA OLeHKa XapaKTepuCTUK U3MepUTENbHON Lienn v ocuyunnorpada, a He Kaxzgoro aneMeHTa B
OTAENbHOCTMW.

OTKIMOHEHNSA 3HA4Y€HNA BHOCMMOTO 3aTyXaHWs Lenu «AaT4ymK Toka — aTTeHtoaTtop — Kabenby» He AOMKHbI NpeBbiaTh:

+ 0,5 b - HavacToTax go 1 Ty,

+ 1,2 a6 - Havactotax oT 1 go 4 I'fy,

HomuHaneHoe sHaveHue BHOCUMOTO 3aTyxaHua S,q, 4B, onpeaensrT no dopmyne

Sp1 =201 [2Z,4 IRy, + 50 Ow],

rae R;,— BXOAHOE MOSHOe COMPOTUBIIEHUE MOCTOAHHOMO ToKa B LienoYke AaT4vk — aTTeHtoaTop — kabenb npu Harpyske
50 Owm.

MpumeyvaHunsa

1 BpemeHHble WHTepBarnbl KanMbpoBKW NpU U3MEPEHUAX 3HAaYEHWIA NepeaaToyHoro ConpoTUBMEHNUS NMOCTOAHHOIO
TOKa M BHOCUMbIX MOTEPb MOrYT OblTb Pa3nuYHbIMU. ECnn pesynsraT U3MepeHus 3HadeHUs nepefaToyHOro COmpoTUB-
NeHNst MOCTOAHHOIO TOKa OTNUYaeTCA OT pesynbTaTa UCXOAHBIX M3MEepeHU MeHee YeM Ha 1 %, CYUTaLOT, YTO BHOCMMOE
3aTyxaHue Lenu JaTink Toka — aTTeHtoaTop — kabenb He M3MEeHUOoCk, eCru UCMONb3yeTcs TOT Xe kaberb U aTTeHaTop
W ApYriX U3MeHEeHWiA (Hanpumep, NoTepu UNK pa3pyLLEeHUs coefuHUTenein) He Beiro.

2 Llenb «aaTynk Toka — aTTeHtoatop — kabenb» Beerga JoMmkHa paccMaTpuBaTbes kak efuHoe Lenoe. Ecnu npous-
BOAMTCSH 3aMeHa OfJHOrO 3rIeMeHTa, JeMOHTaX U UnNu NoBTopHasa cbopka, HeobxogMMo BHOBbL NPOBECTU KanMBpoBKy Beeit
Lienun ¢ NoATBEPXAEHNEM COOTBETCTBMA TpeGoBaHuemM.

B.2.2 Apantep «AaTYMK TOKa — JIMHUA»

AZanTep «AaTyuk TOKa — NUHWAY», NPeAcTaBNeHHbI Ha pucyHKe B.1, coefuHsieT KoakcuanbHbli Kabenb ¢ BXOAOM
fJaTdnka Toka. [eomeTpuyeckn agantep nnaBHO NEPEXOAUT OT AMameTpa koakcuarnbHoro kabens Kk guameTpy faTdvka.
Ecnu Ans KOHKpeTHOro gaTymka Toka ConpoTUBIEHNE, BEIUMCTIIEMOE U3 OTHOLLEeHUA anameTpoB d U D (CM. pUCYHOK B.2),
He paBHO 50 OM, KOHCTPYKUMSA afanTepa «faTqduK Toka — FMHUSI» JOMKHa ObITb Takoi, YToBbl BHELWHUA guameTp ero
BHYTPEHHero npoBoAHUKa ObiN paBeH LUaMeTpy BHYTPEHHEro sfekTpofa gatuuka Toka. COnpoTUBNEHNE BbIMMCIAIOT C
Y4YEeTOM AUINEKTPUHECKOA NOCTOSAHHOW MaTepuana, KOTopblii 3anonHAeT KoHycoobpasHblii aganTtep (06blMHO — BO3gYX).
ApanTtep «AaT4uK ToKa — NUHUA» AoMmKeH nogaepxveare conpoTusneHue (50 + 1) OM B nonoce YacToT go 4 [Tu. 3aTty-
XaHWe ABYX afanTepoB «AaT4MK ToKa — NIMHWUSA», COEANHEHHBIX «JINLOM K NNy », LOMKHO 6biTe BGonee 30 gb Ha YacToTax
8o 11Ty un 6onee 20 a6 — Ha YacToTax fo 4 'MW, npy ToM obLLee 3HAaYEeHWe BHOCUMOTO 3aTyXaHUs LOMKHO BbITb MeHee
0,3 a6 Ha vacTtotax go 4Ty,
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MpumeuyaHue - JonyckaloTcs uapyrve popmbl agantepa, KPOMe KOHYcOoO6pasHoii.

PucyHok B.1 - Mpumep aganTtepa «AaT4uK TOKA - JIMHUSA», COEANHEHHOTO C AaTYMKOM ToKa

0d - BHelHWiA grnameTp BHYTPEHHEro aNekTpoaa;
0D - BHYTpEHHWIA fuaMeTp CTPYKTYpbl 3a3eMJ1eHNs

PucyHok B.2 - TMpumep gaTtuuka ToKa: BuUA crepeau

B.2.3 OnpeaeneHne BHOCUMOTO 3aTyxXxaHUs Lenun «AaTUMK TOKa - aTTeHoaTop - Kka6enb»

BHOCMMOE 3aTyxaHue Lenu «Aatuvk Toka - aTTeHaTtop - Kabenb» U3MepsitoT C MOMOLLbI0 BEKTOPHOTO aHan3aTo-
pa ueneii. Ans U3MepeHUs BHOCMMOIO 3aTyxaHus [onyckaeTcsi NpUMeHATb Apyrie cpefcTsBa, o6ecneuunsarolive gocra-
TOUHYI0 TOUHOCTb M3MepeHWii. Mpoueaypa U3MepeHnst 3HaueHUsi BHOCUMOTO 3aTyXaHus COCTOUT B C/iefyloLLeMm:

AHanusaTtop ueneii KasMGpyOT B TOUKaX, MOKasaHHbIX HA PUCYHKe B.3 (MexAy aTTeHaTopoM W AAaTUYMKOM TOKa,
Mex/y aTTEeHI0aTOpoM U afanTepoM «AaTuuk TOKa-TUHUA»).

MpumeyaHuna

1 B aHanu3artope uenei JO/KHA UCMNOMb30BaTbCA HaMMeHbLlas yactoTa. XapakTepucTukM Npu NOCTOSAHHOM TOKe
N3MEPSAIT OTAENBHO.

2 CTabunbHOCTb COefMHEHUI ABYX afanTepoB «AaTuMK ToKa - [INHUS» («JIMLOM K INLY») v agantepa «4aTynk
TOKa - NIMHUA» C JAaTUYNKOM TOKa NPOBEPSIOT NPOBeAEeHWEM MOBTOPSAIOLWMXCA U3MEPEHUA NOCNe COefUHEHUA U pa3beau-
HEHUS YCTPOICTB NpY Pas/iMyHbIX yrnax nosopora.

CoeaVHSIOT afanTep «AaTuuK ToKa - IMHUS» C LEenblo «aTunKk ToKa - aTTeHioaTtop (3atyxaHue 6onee 20 AB) - Ka-
6enb» ¥ NOAK/IYAIOT ee, Kak NokasaHo Ha pucyHke B.3. /13mepsiloT BHOCUMOe 3aTyxaHue. OTK/IOHEHUS 3HAUYEHUS BHOCU-
MOTO 3aTyXaHWs [AO/HKHbI COOTBETCTBOBATL TpeGoBaHuaM B.2.
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M3mepuTenbHOe 060pyAoBaHme

PucyHok B.3 - Cxema M3MepeHUs BHOCUMOTO 3aTyxaHus Lenn «4aTtuuk Toka -aTTeHiaTop - Kabenb»

B.3 OnpepenieHne HWU3KOYACTOTHOrO MNepefaToOYHOro COMNPOTUBEHMUSA LENW «AaTyUK TokKa -
aTTeHoaTop - kabenb»

Mpy M3mepeHnn opMbl TOKa 3EKTPOCTATUYECKOTO paspsiaa ocuuniorpad otobpaxaeT popMy BOJHbI Hanpsike-
HUSI B pe3ynibTaTe MHXeKUMW ToKa B AaTUMK ToKa.

Hu3kouacToTHOE nepeaaTovHoe COMPOTMBEHUS LENi «AaTUMKTOKA - aTTeHaTop - Kabesb» CUCTEMbI U3MepPeHNst
TOKa onpeaesnisitoT Kak OTHOLLEeHMe 3HaYeHUs HanpshkeHWst Ha Harpyske 50 OM, NoAKNtoUeHHol Ha Bbixoae kabens (BMecTo

ocuunnorpada), K 3Ha4eHuo Toka, MoAAHHOrO Ha BXO[ AaTyuka.
[ns pacuyeTa HeM3BECTHOrO TOKa HEOOXOAMMO 3HAYEHWE HaMpsHKEHWSl, 0TOGPaXeHHOe Ha Aucniee, pasfennTb Ha

nepegaroyHoe HWU3KOYaCTOTHOE CONpoTMBEHME ZSys (CM. pUCYyHOK B.4).

Jatuunk Toka ATTeHoaTop

A - vi3vepuTenb ToKa; V- M3MepUTE/Tb HanpshKeHNs
MpumeyaHune - BHYTPEHHAA cxema fartyuka Toka npvBefieHa B KayecTBe npumMepa.

PucyHok B.4 - Cxema onpefefieHnsi HU3KoYacTOTHOIO nepefaToYHOro CONPOTMBIEHNE CUCTEMbI M3MEPEHUS ToKa
Hn3KouacToTHOE MepefaTtoyHoe COMPOTUBIEHNE LIENN «AAaTUMK TOKA - aTTeHIaTop - Kabenb» OnpeaensioT cremy-
oM o6pasom. MoaatoT TOK /sys cuoit 1 A Ha NepeaHIol CTOPOHY AaTunka Toka (CTOPOHY MoAaun 3/1eKTPOCTaTMUYEeCcKOro

paspsaga). N3amepsaoT HanpsxkeHne V50 Ha Harpyske conpotusieHnem 50 OM. JonycTuMble OTK/IOHEHMSA CONPOTUBEHUS
Harpy3skn 50 OM He fo/DKHbI NpeBblwaTh £ 1 %. BbluMcnsaoT nepefaToyHoe COnNpoTMBAEHWE No dhopmyne
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MpumMmevaHue — [OndAToroytobbl NPOBEPUTL TOT (HAKT, YTO BHELLHUE HANPSXKEHUS HE BMUSIOT Ha pe3ynkraT
N3MepeHUs, NPOBOAAT U3MEPEHUS C MOSNOXUTENBHLIM U OTPULATENbHBIM TOKOM. PesynsraTel UsMepeHuin JOMKHLI OTNn-
YyaTbcA He Gonee veM Ha 0,5 %.

[HonyckaeTca NnpuMeHeHne Apyrux METOR0B OnpeaeneHns NepeaaToqHbIX XapakTepUCTUK LIENN «AaTYKUK TOKa — aT-
TeHtoaTop — Kabenb».

B.4 KanuGpoBKa UCNbITaTENbHOrO reHepaTopa 3MeKTPocTaTUYeCKuX paspaaos
B.4.1 Pe3synsrat kanubpoBku

HOBTopHeMOCTb pesynerartoB KaﬂVI6POBKM UcNbITaTeNbHbIX MeHepPaTopoB 3NEKTPOCTAaTUYECKUX pa3pagoB UMeeT
Gonbwoe 3HadeHWe. OcobeHHO 3TO KacaeTcs UCMbITaHWUN, APOBOAUMBIX C NPUMEHEeHUEeM UCNbITaTeNbHbIX reHepaTopoB
PasnNUYHbIX M3roToBUTENEN U UCTbITaHUIA, NPOBOAUMBIX B TEHEHNE ANUTENBHOrO BpeMeHu.

I'eHepaTop SNeKTpocTaTu4eCcKnX pa3pagoB Noanexur KaJ'IM6pOBKe B onpeAeneHHble NPOMEXYTKN BpeMeHU C y4e-
TOM ,qeﬁCTByIOLL[eVI CUCTEMblI MEHeXKMEHTa Ka4vecTBa.

NMpuMmevyaHue - [aHHbI METOA NPUMEHSIOT ANA KANUOPOBKW reHepaTopa ANEeKTPOCTAaTUHECKUX Pa3psifoB.
Mpu BepudmkaLmm obopyaoBaHUs ANS CO3AaHUA ANEKTPOCTATUYECKUX paspsAoB Nepes UCNbITaHUAMU NPUMEHSIOT Npo-
ueaypy, ykasaHHyto B 6.3.

KanubpoBKy UcnbITaTeNbLHOro reHepaTopa NPOBOAAT NPU KNMMAaTUYECKUX YCNOBUSX, YKasaHHbIX B 8.1.2.

B.4.2 CpegcTBa MCNbITAHUNA, HEOGXOAUMBbIE ANA KANUOPOBKU reHepaTopa 3MEKTPOCTATUYECKUX
paspsaoB

[ns kannbpoBKM reHepaTopa anekTpocTaTUYECKUX Pa3psaA0oB UCNONB3YIOT cneaytolee obopyaoBaHue:

- ocyunnorpad ¢ A0oCTaTo4HON LUMPUHOIA NOMOCHI HacTOT (aHanoroBas NoNoca 4actot He MeHee 2 [Tu);

- U3MepuTenbHas Lenb «4aTiynk Toka — aTTeHaTop — kabenby,

- BbICOKOBOMBTHbIA M3MepUuTenbHbIi NpUbop ANS namepeHus HanpsxeHusa He meHee 15 kB. na nckniove-
HUA BIVAHUA U3MEPUTENA Ha BbIXOJHOE HaNPsKeHWe MOoXeT NoTpeboBaTbCs NPUMEHEHWE INEeKTPOCTaTU4YeCcKoro
BONLTMETPA;

- BepTUKanbHas nnactiHa KanmopoBKW ¢ KoakCUanbHbIM AaTYUKOM TOKa, YCTAHOBMIEHHBIM Ha NNAacTUHE Tak, YTobbl
paccToAHWUA OT AaTynka 40 KaXKg oW rpaHu nnactuHel 6binu He MeHee 0,6 M;

- aTTEeHaTop JOCTATOYHON MOLLHOCTU (NpU HEOBXOAUMOCTH).

MpumMmeyaHue —TpUMeEp KOHCTPYKLMU KOAKCUANBHOTO JjaTuMKa ToKa, COOTBETCTBYHOLLETO TpeGOBaHNUSAM Ha-
CTOALLEro cTaHgapTa, NPMBeAeH B NpuroxeHum C.

B.4.3 Mpouenypa kanmbpoeku ansa padoTbl UCNbLITAaTENbLHOIO reHepaTopa B peXXuMe KOHTAKTHOro
paspsaga

[aTtyuk Toka pacnonaraloT B LeHTpe BepTUKarbHO NnacTuHbl kanmbpoBku B COOTBETCTBUM ¢ TpeboBaHuaMU B.4.2
(cM. pucyHok B.5). CoeauHeHWe npoBofa 3a3eMIIEHUS UCMBITATENBHOTO reHepaTopa 3NEKTPOCTAaTUMECKUX Pa3psifoB
[OMKHO BbITb BEINOMHEHO NOA LUEHTPOM NNacTuHbl Kanmbposku Ha 0,5 M HuXe gaTyuka Toka. [poBoj 3azeMneHus aon-
XeH ObITb OTBeAeH Halaa B cepefivHe kabens, obpasys paBHOGeApeHHbI TpeyronbHUK. He aonyckaeTcs pasMelyaTb
npoBoj 3a3eMIIEHUA BO BpeMs kanubpoBKu Ha nory.

MpoBoOAAT NpoBepKy COOTBETCTBUSA (POPMbI TOKA WUCMBLITATENBHOrO reHepaTtopa YCTaHOBMEHHbIM TpebGoBaHUAM
(cM. 6.2). OukcupytoT bopMy paspsigHOro Toka M U3MepsIloT cregyioLlue napaMmeTphbi:

I, — NUKOBOE 3HaYeHWe pa3psgHoro Toka, A;

/go“ 3Ha4YeHne paspsaHoro Toka Yepes 30 HC nocre Toro, Kak pa3psfHbIA TOK AocTUraeT aHadeHmns 0,1 /p, A,

lgo — 3HaYeHmne paspaaHoOro Toka yepes 60 He nocne Toro, Kak paspsfiHLIA TOK AocTuraeT 3Hadvenunn 0,1 1, A,

t,— Bpems HapacTaHus Toka, HC.

MocneposaTenbHOCTL onepaLuii KanubpOBKKU UCTIBITATENBHOMO reHepaTopa B peXuMe KOHTaKTHOro paspsga npu-
BefieHa B Tabnuye B.1.

Tabnuuya B.1 — MocnegosaTtenbHOCTL onepauuii kKanubpoBKW UCTLITAaTENBLHOMO reHepaTopa (PeXUM KOHTaKTHOro
paspsiga)

Onepauuna KanuGposku MosicHeHus
PaspspKatoT mcnbiTaTenbHbli reHepatop NsiTb pas | cnblTaTenbHblii reHepaTop AOoMmKeH COOTBETCTBOBATL YCTAaHOBMNEH-
NpU KaXKA,0i CTeneHmn XeCTKOCTU UCTIbITaHUI, YCTa- | HbiM TpeBGoBaHUAM s Bcex NATU pa3psoB
HOBIEHHOW B Tabnuue 1 ANs KaXgoi NonspHOCTHU.
3anucelBaloT Kaxabli pesynsrart

MpoBoasT usmepeHna I, i, lgo f ANA kaxpaoii | MapaMeTpbl NPOBEPSIIOT NPU K&XKAOM UCTILITATENEHOM YPOBHE
BOJHbI TOKa
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OkoH4yaHne Tabnuupl B. 1

Onepauysi Ka/MopoBKU MosicHeHus

Tok npun 30 HC MapameTpbl NPOBEPSIOT NPU KKAOM WCMbITATENIbHOM YPOBHE *)

MposepstoT, 4To 3HaveHue /30 pasHo 2 A =30 %
Tok npn 60 HC

MpoBepstoT, UTO 3HaYeHne /60 paBHO 1A + 30 %
MunkoBbIN TOK /p

MpoBepsioT, YTO 3HayYeHne /p paBHo 3,75 A + 15 %
Bpems HapacTaHusa umnynbca tr

MpoBepstoT, 4TO 3Ha4YeHue tr pasHo 0,8 HC £ 25 %

MapameTpbl MPOBEPSIHOT MPY KAKLOM UCMbITATENILHOM YPOBHE *)
MapameTpbl NPOBEPSIOT NPU KXKAOM UCMbITATENIbHOM YPOBHE *)

MapameTpbl NPOBEPAIOT NPU KKAOM MCMbITATE/IbHOM YPOBHE

*) 3HayeHune Toka, npueeneHHoe B Ta6nv|u,e B KayecTBe MnpumMepa, COOTBETCTBYET MCMbITaTENbLHOMY HanpskeHuio 1 kB.
Vi3MepeHHOe 3HavyeHne U3MEeHSeTCH NMPOMOPLUMOHasIbHO HaMNPSHXXEHUI0 UCTbITATENBHOIO reHeparopa.

Pasmepbl B MeTpax

SKpaHMPOBaHHbI
KOXYX
Ans ocumnnorpada
N COeAUHUTENbHbIX
Kabenenm

MpoBog 3a3emneHus,
OTBeAEHHbIi Hasag
B cepefunHe

MpumeyvaHund

1 VicnbiTaTeNbHbIli reHepaTop yCTaHaB/IMBAKT Ha TPEHOre WUN 3KBMBAJIEHTHO HEMETaNIMYECKoi noacTaBke nep-
NEHAMKYISIPHO K NIaCTUHE KannGPOBKU.

2 JNeKTponuTaHne UCMbITaTe/IbHOro reHepaTopa A0/KHO 6bITb TAKUM Xe, Kak Mpyu UCTbITaHWsIX
3 [lonyckaeTcs pa3mMelleHre o60pyaoBaHus, o6paTtHoe NpeAcTaBneHHOMY Ha pUCYHKe

PucyHok B.5 - TunoBoe pa3melleHe 060pya0BaHNs NPy KaiMbGpoBKe MCbITaTe/IbHOTO reHeparopa
3/1EKTPOCTATUYECKUX Pa3pPsa0B

Ocuunnorpad AonyckaeTcs He SKpaHWpPoBaTb, €CIM U3MEPEHUSAMU MOXHO [0Ka3aTb, UTO HenpsiMble MyTW CBA3U C
CUCTEMOI M3MEPEHNSI He BAMSIIOT Ha Pe3y/bTaTbl M3MEPEHWIA.

Cuctema KaimbpoBKM MOXET ObiTh 3asiB/ieHa Kak AOCTaTO4HO yCTolumBas (T.e. kamepa ®apages He Tpebyetcs),
€C/IM He MPOUCXOAUT NepeksIYeHunii nokasaHuii ocuwnnnorpacga B ciyvae, ecnu:

- YpOBEHb nepekoyeHnii ocumnnorpacga 2 10% uncnbitaTe/IbHOr0 HanpshKeHWsi, COOTBETCTBYIOLLErO HU3LWEN CTe-
NEeHN XECTKOCTU WUCNbITaHWA;

- TeHepaTop 3/1EKTPOCTATUUECKUX Pa3PsSA0B Pas3pshkaloT Ha BHELIHee KOMbLO AaTuuka Toka (BMECTO BHYTPEHHEro
3M1EKTPOAA) NPU HAMBLICLLEA CTENEHU XECTKOCTU UCTbITaHWIA.
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MpunoxeHune C
(cnpaBouHoOE)

Mpumep gatymkKa ToKa, COOTBETCTBYIOL,ETO TpeﬁOBaHMﬂM npunoxeHuna B

[eTann KOHCTPYKUMM AaTtyvka ToKa, KOTOpbIi COOTBETCTBYET TpebOBaHUAM MpUioxeHus B, npmBedeHbl Ha pUCYyH-
kax C.1 - C.5. KOHCTpyKuus 3TOro Jatuvka Toka obecneuvBaeT MoslyyeHWe M/I0CKON KPUBOM BHOCUMMOTO 3aTyXaHWus npuv
ncnonb3oBaHnM oTpeska kabens RG 400 gnvHoi 1 m. Ans Toro, 4tobbl n3bexaTb MHOXECTBEHHbIX OTPAXEHWUA, cneayeT
COefMHNTb aTTeHaTop 3aTyxaHuem 20 g6 wm 6onee HEMNOCPEACTBEHHO C BbIXOAHLIM MOPTOM.

MpumeyvaHne - MNpumepbl KOHCTPYKLUN NpuBefeHbl Ha pucyHkax B.1 - B.5 6e3 ykazaHus JOMYyCKOB.

c) Bug, cboky B pa3pese
MpumeyvaHune - LeHTpanbHas natyHHasa yacTtb. Pa3mepbl 1:1.
PucyHok C.1 - YepTex koakcnaibHOro gartuvka (nuct 1 us 5)
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MpumeyaHne - Pa3vep pesuctopa - 0805; conpoTusrieHne pesuctopa - 51 Owm; pasmeLleHne - CUMMeTpuy-
Hoe (ucnonb3oBarthb WabnoH); matepuan - 0.5 mm FR-4, no3ono4yeHHbIi; Vlas - ABa KonbLa Ha Kaxaol CTOpoHe pe3uctopa
M0C OAHO KOMbLIO PSAOM C BbIXOAHOW rpaHbio nevatHoi nnatel. Heobxoavumo okono 25 pe3nctopos

PucyHok C.2 - UepTex KoakcuanbHOro gatyuka (nuct 2 us 5)
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016,5

07 0
1

Bua c60Ky B paspese

04
01,3 LieHTpanbHblii
’ NPOBOAHNK
. 0
o>
LleHTpa/ibHbI NPOBOAHUK U3 NaTyHW.
MpubnmantensHo 2:1
m
P I

CoepgpHutens. MpubnmsntensHo 2:1

CVYMMeTp1YHO BpallatoLascs
yacTb

BepxHasA yacTb LiEeHTPaNbHOro NpoBOAHMKA.
Hepxasetowas ctanb. MpnbansntensHo 2:1

MOXHO 1cnob30BaTb BMECTO 3TOr0
coeavHUTeNst aHanornyHelin Jl-tuna

PucyHok C.3 - UepTex koakcnanbHoro gatyumka (nmct 3 us 5)
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MpumevaHune - lMokpbiTve: Hepxasewwasn ctab. MNpnbnuantensHo 1:1.

PucyHok C.4 - UepTex KoakcuanbHOro gatyuka (nuct 4 us 5)
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BepxHsisl YacTb LIEHTPa/IbHOTO
MPOBOAHYIKA

KpblLLka

Pesuctop Pesvctop

W, PSa\&zn'WwzzzA i

CoepuHuTeb

PurcyHok C.5 - YepTex KoakcuasibHOro gatymka (JiMct 5 u3 5)
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Mpunoxexue D
(cnpaBouHoe)

Manyyaembie NOAA NpU INEKTPOCTATUYECKUX pa3psagax,
Cco3/1aBaeMbIX 4eNIOBEKOM, AiepXKaluM METarNTMYeCKUA Npeamer,
M UCNLITATESNbHLIM FEHePaTOPOM 3MEKTPOCTATUYECKUX PA3PAA0B

D.1 O630p NpouUeccoB, Bbi3bIBaKOWUX FEeKTPOMArHuTHbIE Nons
D.1.1 Obume cBepeHusn

<Dopma uMnyrnbca ToKa B HAacToAWEeM CTaH4apTe, a Takke B ero npebiaylmnx n3gaHuax yctaHoBneHa, ucxoaa n3
TOro, YTO NpoucxoauT SJ'Iel('I'pOCTaTVI‘-leCKMﬁ paspAaa oT YenoBeka, AepXallero B pyke HeGonblWon MeTanIU4eckuit npea-
MeT. GJ'IeKTpOCTaTW-IeCKVIVI paspan OT YenoBeka, a Takke paspag OT UCMbITaTeSNIbHOro reHepatopa aneKTpocTaTuydecKux
pas3paaoB co3nakoT CUNbHbIE INEKTPOMarHUTHbIE NoNA.

Huxe paccMOTpeHbl Nojava pa3psaga oT YenoBeka, a Takke npouecc, npoucxo,qﬂmmﬁ B UcnblTaTeNbHOM reHepa-
TOope AINEKTPOCTAaTUYECKUX paspaaos.

D.1.2 3nekTpocTaTUYeCKUn paspag oT Yenoseka

Mpu nopadve 3NeKTPOCTATUYECKOro paspsaga OT YernoBeka Ha ucnuiTyeMoe TC npoucxofaaT criegylolue co-
ObITHS:

a) npu NpubnuXeHUN MeTannU4eckoro npegmeTa, KOTOpLIN AepxXaT B pyKe, K MeTannu4eckoi NOBEpPXHOCTU UC-
neiryemoro TC A0 NOSBNEHUs paspagHOro Toka yxe CyLecTBYeT aneKkTpocTaTudeckoe none. Toka HET (MUNU eCcTb OYeHb
HebonbLWOo), HET MU MarHUTHOrO MONs;

b) npn BO3HUKHOBEHUU paspsga Mexay MeTannM4eckum NpeamMeToM B pyke U ucnbiTyembiM TC anekTpocTaTude-
cKoe none mexgy Humu ocrnabesaeT. HanpspkeHne B Ayre YMEHbLUAETCA OT CBOEr0 UCXOAHOro 3HadeHus fo 2540 B B
TeyeHue 50 nc—5 He BpeMsA yMeHbLUEHWUSA HanpshKeHWs B fyre 3aBUCUT OT UCXOAHOTO 3HAaYEHUA HaNpsXXEHUs], NnapaMeTpoB
Aym 1 fpyrux dakTopoB. MNepBbiM Warom B Yepefe cobbITHiA, Bbi3biBatOWUX CUSNbHBIE NEPEXOAHBLIE ANEKTPOMarHUTHbI
nons, ABNAETCA NepBOHaYaribHOe YMeHbLUEHWEe HanpsKeHHOCTU aNeKTpUYeCKoro nons;

€) B MeTannn4yeckoM npegMeTte, Haxogsemcs B pyke yenoseka, 1 B TC HauMHaeT Bo3HUKaTb ToK. OCHOBHOM
PPOHT TOKa PacrnpoCTPaHAETCs CO CKOPOCTLIO CBETA U B Te€4eHWe BpeMeHu, paBHoro 0,8 He, JocTUraeT pyku Yenoseka.
Mo Mepe AanbHeiLlero pacnpocTpaHeHns Toka B UCTBITYEMOM TC U pyKe YernoBeka BO3HUKAIOT OTPaXeHUs U notepu
13-3a U3NyYEeHUs U CONPOTUBMNEHMWSA, YTO MPUBOAUT K CIOXKHON MOAENU NIOTHOCTU TOKa Kak B UcrbiTyeMoM TC, Tak n B
Tene YenoBeka,

d) no Mepe NpofoOnNXeHUA npoLecca nepejayn 3MNEKTPOCTaTUYECKOro pa3psia COCTaBnsAloLMe ToKa ¢ HauBbIC-
LUei YacToTol BLICTPO 3aTyXakT, B OCHOBHOM M3-3a M3nyveHns. dopma paspsgHoro Toka ¢ yBenumyeHmem BpeMeHu cTta-
HoBWTCS Gonee rmafKoii (C MeHbLUMM YPOBHEM BbICOKOYACTOTHBIX COCTaBSAOLWMX), U, HAKOHEL], Tero YernoBeka BXOAUT
B areKTpocTaTudeckoe paBHoBecHe ¢ ucnblityembiM TC. OfHaKo ocTaTouHbIA 3apsf Ha Tene YefioBeka He MOXeT ObITb
HyneBbIM, TaK Kak Ayra JomKHa UCHYE3HYTb 40 TOro, Kak TeNo YernoBeka MOSIHOCTLIO paspsaaunTes. Ecnu pyka Yyenoseka u
MeTannu4eckuin npegMeT NpogonKarT NpubnmxaTeca K ucnelTyemoMy TC, MOXET BO3HUKHYTb MOBTOPHLIA pa3psaa npu
MeHbLLEM HanpsXeHUU. STOT NpoLece NPUBOAUT K NOCEL0BaTENbHLIM 3M1eKTPOoCTaTUUECKUM paspsaam, Kaxabli U3 ko-
TOPbIX XapaKTepuayeTcs MeHbLUUM HanpsKeHuem u Gonee BbICTPLIM BpeMeHeM HapacTaHus (YacTUYHO W3-3a HU3KOro
HanpsxeHus);

€) BO BpeMs Kax[oro U3 rnocriefjoBaTenbHOCTU paspsaoB Habntogatenb 6yaeT oTMeYaThb NOBbILLIEHHYHO NMOTHOCTb
3apsfa B Kakon-nnbo ToUKe pyKM, Terna unu ucneltyemoro TC [0 nosiBneHns paspsaga, ObicTpoe U3SMEeHeHWe pas3psgHoro
ToKa BO BpeMs dpasbl pa3psga u HebonbLUoi ocTaTouHbli 3apag nocne paspsaa;

f) naMeHsOLWaAca NNOTHOCTb 3apsfa U U3MEHSAIOLWMUECH TOKU NPUBOAAT K BOZHUKHOBEHUIO U3NY4aeMOoro areKTpo-
MarHUTHOro nons.. XapakTepuUCTUKU Nons B OnuxHei 30He onpenensitoTcs HEMOCPefCTBEHHO TOKOM W 3apsigoMm, ANS
BOnbLUMX PaccTOSHWIA XapaKTepUCTUKU Mons OornpeAensoTcs NPou3BOAHEIMW ToKa M 3apsfa. MaMepeHuUs nokasbiBaror,
YTO NepexofHble NOSs SMeKTPOCTaTUHMECKOro pas3psaa ANs NepBbiX HAaHOCEKYHA BO3MYLLEHWUS JOCTUIHYT YCIOBUIA Nons B
fanbHei 30He Ha paccTosHuKn 10 cM OT Ayru;

g) Npoun3BOAHLIE MO BPeMEHW ToKa W 3apsga OyayT okasbiBaTe GonbLUOe BNUSHUE Ha HapyLUeHne OyHKLMOHMpOBa-
HWUSA SMNEKTPOHHBIX CUCTEM;

h) HeoBxoAMMO OTMETUTB, YTO MPM ANEKTPOCTATUHECKOM paspsige OT YernoBeka NPoU3BOAHLIe TOKa W 3apsja onpe-
L ensTCs BPEMEHEM YMEHbLUEHUSA HanpsXKeHUs B Ayre. Takum obpasoM, BpeMsi HapacTaHWs Toka aneKkTpocTaTu4eckoro
paspsfa onpefenseT BbLICOKOYACTOTHLIE KOMMNOHEHTEI SIEKTPOMAarHUTHOrO Nons.

W3 BbiLleckasaHHOro crneayeT, YTo NepexoiHbIe MO S/1eKTPOCTaTUHECKOrO paspsia «4eroBeK — MeTann» ABMsAoT-
CA BaXKHOW YacTbio NpoLecca anekTpocTaTudeckoro paspsga. [pu KOHCTpyUpoBaHUM MeanbHOro UCTLITAaTeNbHOro reHe-
paTopa anekTpocTaTUYEeCcKUX pa3psaoB faHHbIe Mons AoMKHbI BbiTb BocnpoussegeHbl.
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D.1.3 UcnbiTaTenbHbIA reHepaTop 3MeKTPOCTaTUYECKUX paspaaoB

Huxe paccMoTpeHbl NpoLecchl, MPOUCXOASLLME B UCTbITATENBHOM FreHepaTope aNeKTPOCTaTUYECKUX pas3psfoB.

MockonbKy GOMbLIMHCTBO UCTbITAHWIA NPOBOAAT B KOHTAKTHOM pexumMe, obecneunsaroliemM GonbLLYO BOCTIPOU3BO-
AUMOCTb, HXE paccMaTpuBatOTCS UCTbITaTENbHbIE reHepaTophbl, paboTatoLime B KOHTaKTHOM pexumMe.

Mpu nogade anNekTpocTaTU4ECcKOro paspsga UMerT MecTo crieaytolne cobbITus:

a) paspAaHbIA HAKOHEYHWK UCTILITATENbHOrO reHepaTopa NPUKNagbIBatoT K 3a3eMneHHo (B 60MbLUMHCTBE Cry4Yaes)
Yactu ucneityemoro TC;

b) KoHaeHcaTop B reHepaTope aMeKTPoCTaTUYECKUX pa3pagoB 3apsxatoT Jo nogadv paspsga. Bo MHorux mogensx
UcnbiTaTenbHbIX reHepaTopos 66rbLUas YacTb 31eKTPOCTaTMHECKOro Nors, NOSBMSIOLLErocs B pesynsrate npolecca 3aps-
fa, hopMupyeTcs BHYTPU UCTbITATENbHOTO reHepaTtopa. B pesynsrate sanekTpocTatudeckoe none 4o paspsga sHaduTens-
HO MeHbLLIe 3M1EeKTPOCTaTUHECKOro MNoMs, M3MEePEHHOro B TOW Xe ToYKe OT YeroBeKa, 3apsXXeHHOro TeM Xe HamnpshKeHUeMm;

C) paspsaA co3faeTca Npu 3aMblkaHUK pere BHYTPU reHepartopa anekTpocTaTuieckux paspsaos. KoHCTpyKLus cne-
LnanbHbIX perne obecrnednBaeT XOPOLLYIO BOCTMPOU3BOAUMOCTb (hopM paspsigHoro Toka. OfHako W3-3a TOro, YTo pene
ABNAETCA BHYTPEHHUM U HE ABMAETCA TOYKOW, B KOTOPOW UCNbITATENBHLIA reHepaTop conpuKkacaeTes ¢ ucnbiTyemslim TC,
nosiBMeHne paspsAHoro Toka oTNNYaeTca oT BO3HUKHOBEHUS paspsaaa OT YernoBeka,;

d) HanpsxeHus B pene yMeHbLUaeTcs oYeHb GLICTPo (MeHee YeM 3a 100 nc), YTO NPUBOZMUT K pacnpoCTpaHeHUto
TOKa OT pene Mo BCeM HanpasnNeHWsAM N Ha BCe KOHTaKTUPYIoLLUe MeTannnyeckne YacTu u apyriue MetTannmnyeckue 4acTy,
HaxoasLmecs nobnunsocTun. Tok pacnpoCTPaHAETCA CO CKOPOCTLIO CBETA (B ANANEKTPUKax ¢ MeHbLLel CKopocTho). Bpems
HapacTaHWs Toka paBHO BPEMEHWU YMEHbLLUEHWUSA HaNPSKEHUS;

f) BpeMsl yMeHbLUEHNs1 HanpskeHus cocTaenseT MeHee 100 nc, Ho B HacTosileM cTaHaapTe Tpebyetcs, 4yToObl
BpeMs HapacTaHWs Toka 6bino pasHo (0,8 + 0,2) HC NPU M3MepPeHUN B TOMKE KOHTaKTa ¢ Lenbro. s STOT UChbITaTenbHble
reHepaTopbl 3MEeKTPOCTaTUHECKUX Pa3psfoB KOHCTPYWUPYHOT Tak, YTobbl yBENWYUTL BpeMs HapacTaHUs Toka OT OYeHb He-
60nbLLIOro B pene [0 CTaHAapTU3OBAHHOMO 3HAa4YEHUS B Pa3psAHOM HaKOHEYHUKeE;

g) nepexofjHble BNeKTPOMarHUTHbLIE Nons Bbl3bIBAKOTCHA NPOU3BOAHBIMU MO BPEMEHWU BCEX TOKOB U NPOU3BOAHBIMA
Mo BpeMeHU MIOTHOCTY 3apsaaa. Heo6xoaMMo 0TMETUTb NPUHLUMNANBHYIO PasHULY ANeKTPOCTaTUHECKUX paspsaos OT UC-
MbITaTeNbLHOro reHeparopa v OT YeroBeka ¢ MeTanM4eckuM npeaMeTom B pyke. [na paspsga oT Yenoseka HapacTaHue
ToKa B Ayre npeActaBnsaeT coboii KpaTKoBpeMeHHbIA NPOLECe, KOTOPLIA U oNpeaenseT CNeKTP NepexoaHbIX aneKTpomar-
HUTHbIX nonei. OAHaKo AN UCTLITATENBHOrO FeHepaTopa ANeKTPOCTaTUYECKUX Pa3psAA0B B KOHTAKTHOM PEXUME BbICOKO-
YacTOTHbIA CNEKTp OonpeAenseTcs He BpeMeHeM HapacTaHUA ToKa B pa3spsigHOM HaKOHEHHUKE, a BpeMEHEM YMEHbLUeHNA
HanpsKeHuA B pene;

h) yunTEIBas TO, YTO BCE U3MEHSAIOWMNECA TOKU B UCTBITATENbHOM reHepaTope Bhi3bIBAOT MOSIBIIEHUE MepPeXofHbIX
3MNEKTPOMarHuTHbIX Nonei, cneayet oTNUYaTb NepexofHbie Nons, cosfaBaeMble U3MEHSIIOWMMUCS TOKaMK B pene Anu-
TenbHoCcTblo 100 NC, OT NepexofHLIX NOMei, Bbl3blBaeMbIX U3MEHSIIOLMMUCA TOKaMU B TOYKe pa3spsiaa ANUTENbHOCTbLIO
(0,8 £ 0,2) He. MepexoaHbie NONS, Bbi3biBaeMble GLICTPLIMU TOKAMK B UCNLITATENBHOM FreHepaTope, SBNSAOTCS, Kak npa-
BWUNO, HeXeNnaTenbHbIMU, T.K. OHU NPUBOAAT K NOABMEHNIO BLICOKOYACTOTHBIX COCTaBMSAIOLLMX NOSS, OTCYTCTBYIOLLUX MNpU
3KBMBANEHTHOM paspsje OT YenoBeka ¢ TEMU Xe 3Ha4YEHUSIMU BpEMEHU Bo3pacTaHUs Toka B TOUKe paspsja.

Bknag GbIcTpbIX NpoLeccos B 06pasoBaHe NepexoAHbIX ANEKTPOMArHUTHLIX Nomneil B 3Ha4YMTENbLHO CTENeHn 3a-
BUCHT OT KOHCTPYKLIUN UCNBITAaTENLHOMO reHepaTopa. [JaHHble aneKTpoMarHMTHbIE NonsA MOryT 6bITb NoAaBeHb! U MoryT
AOMWHNPOBATL NPU UCTIBLITAHUAX B 3aBUCUMOCTU OT NPUMEHAEMOro UCMbITaTeNbHOro reHepartopa. K coxanenuio, Tpebo-
BaHWA K AaHHBLIM NepeXofHbIM 3NEeKTPOMarHUTHLIM NONSAM B HACTOALLEM CTaHAapTe He YCTaHOBIEHb!, B pe3ynkrare Yero
BMNUAHWE NepexoAHbIX Nonen Ha PYHKLUNOHUPOoBaHNE NCNbITyeMoro TC MOXET CUNLHO 3aBUCETb OT KOHKPETHOMO UCTbITa-
TenbHOro reHeparopa.

D.2 Peakuum ucnbityembix TC Ha BO3AeNCTBUE NEKTPOCTATUYECKUX pa3paaoB

Bo BpeMs UCMbITaHMWIA HA YCTONYUBOCTL K 3NEKTPOCTATUYECKUM pa3psiiaM MNpoBEpsioT peakyun ucnbityeMbix TC
NpW PasfNYHbIX ANEKTPUHECKUX BO3AEHCTBUAX.

K HUM oTHocsTCA:

- HanpsxeHue, cnocobHoe BbI3BaTL NPoGOI AN3NEKTPUKa;

- SIBMeHNUs BTOPUYHOIo Npo6os B 3a30pax, yaaneHHbIX 0T TOYKU UHXEKLMK;

- NafieHnsi HanpsPKeHUs, Bbi3BaHHLIE NPOTEKAHUEM TOKOB B CONPOTUBMEHMUSIX;

- MarHUTHbIE NONS, Bbi3blBAEMble USMEHEHUAMU ToKa (NnponopunoHanbHele Ldi / df),

- MarHUTHbIe NOSIs, BbI3bIBaKOLWME HaBEAEHHbIE HaNPSKEHUS;

- aneKTpu4eckne norss, Bbi3blBalOWME HaBEAEHHbIE HANPSXEHWUNA, KOTopble MOryT ObiTb NoNAMU AanbHen u
OnuKHEN 30H.

YuuTbIBas, YTO SMEKTPOCTAaTUYECKUIA pa3psj NpeacTaBnseT coboi COBOKYNHOCTL BO3RENCTBYIOWMX dakTopoB, UCTIbITa-
HUS Ha yCcTOMUMBOCTL K QCP OTNMYaloTes B 3TOM OTHOLIEHWW OT UCTIBITAHUIA HA YCTONYNBOCTDL K 3NEKTPOMAarHUTHOMY MOSIO.

Huxe npuBefeHbl HEKOTOpbIE NPUMEPLI HapyLUEHWI YHKLUNOHUPOBaHUSA ucnbiTyemblx TC B pesynsraTe Bosgeit-
CTBUSA 3NIEKTPOCTaTMHECKMX pPaspsfoB:

- pa3psaj Ha pasbeM COeJUHUTENS, BbI3bIBAIOLWMIA pa3spyLUEHUEe UHTErpanbHON CXEMBbI.

B aaHHOM cnyyae nopor pa3spyLleHus onpeaenseTca sHepruen, nepefaBaemoil UHTerpanbHoi cxeme, Makcumans-
HbIM TOKOM UMK 3apsiioM NepefaloWUMCs Yepe3 UHTErpanbHyIo CXemy;
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- paspsig yepes 3a30p B N1ACTMKOBOM Koprnyce, B pe3y/ibTaTte KOTOPOro Uckpa AoCTUraeT UHTErpasibHoi cXembl.

B f4aHHOM cflyyae uchbITaHWe 3NEKTPOCTaTMYECKM pas3psgoM onpefenseT BO3MOXHOCTb NPOo60s AnM3neKkTpuka
yepes TPeLUVHY B MIACTUKE;

- paspsif Ha waccy, Bbi3blBawLWmMii c60i B cucTeme, yCTaHOB/IEHHOW B Waccu. B gaHHOM cryvyae nepexofHbie
nonsi Mpu 3/1eKTPOoCcTaTM4eckoM paspsifie, BO3AeNCTBYHOLWME HAa NPOBOAA, Pa3BOAKY WM HEMOCPEeACTBEHHO Ha WUHTe-
rpasibHble CXeMbl, BbI3bIBAOT NOSABAEHNE HAMPSHKEHWIA UM TOKOB, KOTOPbIE MOMYT HAapPYLIWTb ormyeckne yHKUMmn 060-
pyL0BaHusi.

CBAi3b pa3psgHOro Toka B UCMbITaTe/IbHOM reHepaTope 3/1eKTpocTaTyecknx paspsgoB ¢ BO3HMKAOLWMMMY NPyY 3TOM
3/1eKTPOMarHUTHLIMK MOMSIMU OMNpeSensieTcs, Npexae BCero, 3Ha4eHMeM NPOV3BOLHON pa3psiiHOro Toka Nno BpemeHu. B
JanbHeiweM CBsi3b MeXAY BO3HUKLUIMMUN 3/1EKTPOMArHUTHLIMU MOASMW 1 MPOBOAOM, Pa3BOAKOW WMAM UHTErpasibHoi cxe-
Moii B ucnbityemom TC 6yaeT 3aB1CETb OT CKOPOCTW U3MEHEHUI 3NEKTPUYECKOr0 U MarHUTHOrO noneii. MNpu 3ToMm BANSHWE
MPOM3BOAHBIX MO BPEMEHWN MPOLLECCOB, MPOTEKAKLMX MPU CO34AHUM 3NEKTPOMAarHUTHbIX Nonel ¥ MHAYKUMKX, NpUBOAWT
K paznuuunio hopm MMnynbca paspsAHOro Toka U HaBeAEeHHbIX HaMpshkeHWin B NpoBofax M pas3sBofke. Kak npasuno, Ha-
BEAEHHbIE HaMpPsHKEHNS UMEKT MEHbLUYH LUMPUHY MOMOCHI YACTOT B CPABHEHUM C MOJMOCOM 4acTOT pa3psaHOro Toka umc-
nbiTaTeNIbHOro reHeparopa.

MN3-3a 3aBMCUMOCTU XapakTEPUCTUK NepexodHbIX 3NEKTPOMArHUTHbIX NOMel OT KOHCTPYKLUUM OTAE/NbHbIX UCMbI-
TaTe/lbHbIX FEHepPaTopoB 3/1eKTPOCTaTUYECKMX Pa3psaoB (OCOGEHHO B YaCTM COCTaBAAILWMX MOMS HA YacToTax CBblle
300 MIU) MOXHO nonaratb, YTO HaBeAeHHblE TOKU B pa3BOAKe, MpoBOJAaX WM B UHTErpasbHbIX CXxemax Takke 6yayT
B 3HAUMTeNbHOW CTEeNeHW 3aBUCEeTb OT KOHCTPYKLMM WUCMbITaTENbHOrO reHeparopa. Pasnunuua napamMeTpoB HaBefeH-
HbIX TOKOB MOTYT MPUBECTU K pa3bpocy pe3ynbTaToB WUCMblTaHWi (CBA3aHHbIX B GOMbLINHCTBE Cy4YaeB C HapylleHuem
PYHKLMOHMPOBAHUS CUCTEM, HO He C UX pa3pyLueHWeM), ec/iM O4HO U TO Xxe ucnbiTyemoe TC MCNbITbIBAKOT C MPUMEHE-
HMEM pPasNN4HbIX UCNbITATebHLIX FEHEPATOPOB 3/1IEKTPOCTATUUYECKMX Pa3psAL0B M eCU U3roToBUTE b UCTbITATeIbHOro
reHeparopa He NpeAnpuHSAI Mep N0 YMEHbLUEeHNK0 HexenaTeNlbHON COCTaBnAloLWel 3N1eKTPOMarHUTHbIX Nofei, Bbi3bl-
BaEMbIX ObICTPbIM CHVDKEHMEM HanpshkeHus B pene. HeobxoAyMo OTMETWTb, YTO pas3nnMuvs pesynbTaToB UCMbITaHWi
MOryT 6bITb, Npexze BCero, nMpu BOCMPUMMYMBOCTU UCNbITYEMbIX TC K BbICOKOYACTOTHLIM 3/1EKTPOMArHUTHLIM NOJISAM
(Ha yacTtoTax cBbiwe 1 ITw).

D.3 MepexoAHble Nos Npu Bo3AelCTBUM 3/IEKTPOCTATUUECKUX Pa3psaaoB

B HacTosiLlem nogpasgene npuBeAeHbl pe3ynbTaTbl U3MEPEHU NepexodHbIX 3NEKTPUHECKUX Y MAarHUTHbIX Nonei
3/1eKTpOCTaTUYECKNX Pa3pagoB OT METa/I/IMYECKOro NpeameTa B pyke YesioBeka npu HanpsbkeHun 5 kB. geanbHblli nenbl-
TaTesNbHbIA reHepaTop 3/1eKTPOCTaTUYECKNX Pa3psaoB AO/MKEH CO3f4aBaTh Takve Xe Mosis Npy UCNbITaHWSAX B KOHTAKTHOM
pexume ¢ HanpsbkeHnem 5 kB. Pe3ynbTaTbl M3MepeHuii Nony4YeHbl C MPUMEHEHNEM LUMPOKOMONOCHBLIX CEHCOPOB Nons (Npu
HepaBHOMEPHOCTM YacTOTHOI xapakTepucTuki = 1 A6 B nonoce yactot 1,5 My, - 1,5 ML), pasmeLleHHbIX Ha BEPTUKaSlb-
HOV OnopHOl nnacTuHe Ha paccTtosHumM 0,1 M OTTOUKM paspsaga (MONOXKEeHUs uenn).

Pe3synbTaTbl U3MEpPEHNI HaNPSHXEHHOCTY 3M1EKTPUYECKOro Nons NpeAcTaBfieHbl Ha pucyHke D.1.

HanpsiXeHHOCTb 371eKTpuyeckoro nons, kB/m

Bpewms, HC

PucyHok D.1 - 3aBMCYMOCTb OT BPEMEHW HArMPSXXEHHOCTU 3/IEKTPUYECKOrO NOMS NPY 3N1EKTPOCTATUYECKOM paspsge oT
yenoBeka, AepXallero MeTanIM4yecknini NpeaMeT, 3apsKeHHbIR A0 HanpsxeHus 5 kB. M3mepeHust Ha paccTosHumn 0,1 m
npu gnvde gyrm 0,7 MM 1 BPEMEHU HapacTaHusa cusibl Toka 850 nc

Bpemsi yMEHbLUEHWS] HANPSHXEHHOCTU 3/1eKTPUYECKOro nons Ha pucyHke D.1 cOOTBETCTBYeT BpeMeHW HapacTaHus
TOKa paspsiga.
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Pe3ynbTaTbl U3MEPEHWIA HANPSHXKEHHOCTWM MArHUTHOTO NOJISt NPeACTaB/eHbl Ha pucyHke D.2.

Bpewms, HC

PucyHok D.2 - 3aBMCUMOCTb OT BPEMEHW HAMNPSXXEHHOCTY MarHUTHOIO NOMs NPY 3N1EKTPOCTATUYECKOM paspsige oT
yenoBeka, Aepxallero MeTanMyecknini NpeaMeT, 3apsHKeHHbIR A0 HanpshxeHus 5 kB. N3mepeHust Ha paccTosHumn 0,1 m
npv gnvde gyrn 0,5 MM 1 BpeMeHn HapactaHusa cusibl Toka 500 nc

3aBMCUMMOCTb HaNPSHKEHHOCTW MarHUTHOrO Mo OT BpEMEHU Ha pucyHke D.2 noBTopsieT hopmMy Toka paspsga.

Bo3MOXHON Npo6aemoli ncnbiTaTeNlbHbIX FTEHepaTopoB 3/IEKTPOCTATUYECKUX PaspsafoB ABAAKTCA KonebaHus
npv BO3pacTaHuW Toka paspsifa (HasblBaeMble Takke «3BOHOM»). Kpome Toro, nmepexofHble nons OT UCNbITaTeNbHbIX
reHepaTopoOB 3/1EKTPOCTATUYECKOr0 paspsga MOryT OT/MyaTbCA OT MOJei, Bbi3BaHHbIX PaspsfoM «4efloBeK - Me-
Tann» B 3aBUCMMOCTM OT OpUEHTAUMM faTyuka noss OTHOCMTENbHO WUCMbITaTe/IbHOTO reHepaTopa 1 3a3eM/ISoLLLEero
nposoja.

D.4 HaBegeHHOe HanpshkeHne B Masioi netne

Mpy BO3HWKHOBEHUW NEPEXOAHbIX NOMel 3/1eKTPOCTaTUYEeCKoro paspsaaa NpoucxoAuT Npouecc HaBeAeHus Ha-
NPsSHKEHWUA B TPaCcCUPOBKE MevaTHbIX nnaar. [na n3MepeHuss HaBefEeHHbIX HampshKeHW NPUMEHSIIOT MeTog «MasoW
neTnu». MNpu nucnonb3oBaHUM Manol netiv, pasmMellaeMoil Ha nnacTuHe 3a3eM/IeHUs, U3MepPEHNs BbICOKOYACTOTHOW
COoCTaB/SOLWLEN NepexofHbIX Moneii MOXHO MPOBECTM Tak, YTO6bl He nMoTpeboBanachb KambpoBKa LUIMPOKOMOIOCHbIX
CEHCOpPOB MoNA WU pesyfnbTaTbl U3MEPEHUS OTpaxann NPoLect UHAYKLMW HanpskeHuli B NPOBOAHMKaX 6onee 4eTko,
yeM pesysbTaTbl U3MEPEHUSA napamMeTpoB 3/IEKTPOMArHUTHOrO noss. McnblTaresnibHas ycTaHOBKa npejcTas/fieHa Ha
pucyHke D.3.

HanpasneHve
K UCnbITaTeIbHOMy
reHeparopy

PucyHok D.3 - Tlonykpyriaa netsis Ha naacTuHe 3a3emsieHus

3aBMCMMOCTb OT BPEMEHM HaBELEHHOro HarpshkKeHUs, BbI3BAHHOIO 3/1IEKTPOCTATMYECKMM PaspAaLoM «4esioBeka -
MeTauI1» Npu HanpshkeHun 5 KB ¢ BpemeHeM HapacTaHus cunbl Toka 850 nc, npepcTtasneHa Ha pucyHke D.4. MNpu n3ame-
peHuaX NpuMeHAnack Nosykpyrnas netnis paguycom 14 mm, gnametpom nposoga 0,7 MM, pasmelleHHass Ha paccTosaHUU
0,1 ™M OT mMcnbiTaTeNbLHOrO reHeparopa asiekTpocTaTtnyecknx paspsagos. AnunHa gyrm pasHa 0,8 MM; nosnykpyrnas netnis
HarpyxeHa conpoTusneHvem 50 Om.
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Bpewms, HC

PucyHok D.4 - 3aBUCUMOCTb OT BPEMEHMW HAMPSHKEHUSA, HABEAEHHOrO 3/1EKTPOCTATUHECKUM PaspsoM
B NONYKPYrnoli netne

D.5 N3amepeHue nanydaemblix noseii, BbI3BaHHbIX 3/7IEKTPOCTATUUYECKMMUN pas3psgamMmu, C NOMOLLbHO
KOMMEPUYECKNX CEHCOPOB MNOJs

N3mepeHns usnyvyaembixX 3M1EKTPUHECKUX U MArHUTHbIX NOJe, BbI3BaHHbIX 3/1€KTPOCTATUYECKMU paspsagamm, Mo-
ryT 6bITb NPOBEAEHbI C NOMOLLLIO KOMMEPYECKMX CEHCOPOB NONS.
MpyMep yCTaHOBKM AN1A U3MEPEHUSA U3/TydaeMblX noneli npuseseH Ha pucyHke D.5.

PucyHok D.5 - MpuMep yCTaHOBKU [/151 U3MEPEHUST U3/TyHAEMbIX INIEKTPUUECKUX W MArHUTHbIX Nosei
3M1eKTPOCTATUYECKUX PA3PsA0B

[N n3vepeHns aNeKTPUYECKUX U MarHUTHbIX Mosell ¢ NPYMEHEHVEM YCTAHOBKM MO pUcyHKy D.5 ncnonb3ayioT:

- UMdpOBOI 3anoMUHaIOLLMIA ocumanorpad ¢ WMPUHON nonockl He meHee 2 ITw;

- Habop KOMMEepYeCKNX CEHCOPOB MarHUTHOro Mosisi (Masniast NeT/isi C 3KPAHOM A/ UCK/THOYEHUSI BIUSIHUST 3N1EKTpU-
YeCcKnx Noseit) 1 aNeKTpMYEecKoro nonst (HECUMMETPUYHbIA OAHOMOMIOCHLIA BUGpaTOP);

- KoaKcuanbHbIi Kabenb conpoTusneHrem 50 Owm;

- UCMbITATE/bHbIA reHepaTop 371eKTPOCTaTUYECKUX Pa3pPsL0B.

N3mepeHusi cnefyeT NpoBOAUTL B 3KPaHNPOBAHHOM MOMeLLEeHUM (EC/M OKpyxatollasi 06CTaHOBKa He CO34aeT Cy-
LLLeCTBEHHbIX NOMEX, MPYMeHeHNe 3KPaHMPOBaHHOIO MOMeLLeHnst He TpebyeTcs). HanpshkeHne McnbiTaTeNnbHOro reHepa-
Topa A0/MKHO ObITh 5 kB. PaspsagHblil TOK M3MepsoT C UCMOMb30BAaHNEM AaTyvKa TOKa, COOTBETCTBYIOLEro TpeboBaHnAM
npunoxenust C. Pa3psigHbIi TOK CpaBHMBAIOT C OMOPHOI hopMoii Toka. LindopoBsoii ocumanorpad pacnonaratT B KpaHu-
poBaHHON Kamepe.
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CeHcopbl NOMA COeAUHSAIOT C ocumnnorpaddom KoakcuasnbHbiM kabenem conpoTusrieHnem 50 OM, MpoxoasaLmm
yepes pebpo aKPaHMPOBAHHOIO KOXyXa, Kak nokasaHo Ha pucyHke D.5. KoakcuanbHblii kabenb fo/mkeH 6biTb PacnonoxeH
TaK, UTo6bl He noagepraTbCs BANSHUIO U3NyYaeMblX MOMeR (418 3TOr0 HeaKpaHWpPOBaHHbLIM KoakcuasbHbll kabenb pas-
MeLLatoT BO3MOXHO 6/IMKe K 3KpaHMPOBAHHOMY KOXYXY, 3KpaH 3KPaHWPOBAHHOIO Kabesisi COeAUHAIOT C KOXYXOM).

C ncnonb3oBaHueM ocumnnorpada N3MepsarT HanpskeHne Ha conpoTmBneHnn 50 OM. dnekTpocTatuyeckuii pas-
psf NoAalT B KOHTAKTOM pexume Ha G0MbLUyl0 MOBEPXHOCTb 3KPAHWPOBAHHOMO Kopnyca. McnbiTaTenbHblli reHepaTop
3/1eKTpoCTaTMUECKUX pa3pagoB caABUralnT Npu nogade paspsgos, ¢ TeM UTOObl U3MEPUTL M3lydaeMble NOJA Ha Pas/INYHbIX
paccTOAHMAX OT CEHCOPOB.

DneKTpuyeckoe Y MarHuTHoe rone, BbI3BaHHOE 3/M1eKTpoCTaTUYeCKUMy paspsfamMu, paccUUTbiBaKOT C YYETOM U3-
MEpPEHHOro HaBeEeHHOro HarnpshkeHUsa B Harpyske ceHcopa. [1a artoro:

- M3MepSI0T C NOMOLLbI0 LMdpoBOro ocumnnorpada HanpskeHve v (t) Ha Harpyske 50 OM, HaBefeHHoe n3nyvae-
MbIMW NOJIAMK, CO34aBaEMbIMU UCMbITATESIbHBIM FeHepaTopoM;

- C MCMONb30BaHMeM npeobpasoBaHns Pypbe pacCUUTLIBAIOT CNEKTPasIbHYIO0 NAOTHOCTL V (L) HanpshxeHus v (H\

- paccuunTbIBaOT UM U3MEPSAIOT NepesaToyHyro yHKUMo T (L) NCNo/b3yemMoro ceHcopa ToKa;

- paccunTbiBalOT 3aBUCUMOCTb OT BPEMEHW HanpsXXeHHOCTU anekTpuuyeckoro E(t) n marHuTHoro H(t) nonei kak o6-
patHoe npeobpa3oBaHue dypbe V (W)/T (w).

HekoTopble pe3ynbTaTbl BblYMCAEHWI NpuBeAeHbl Ha pucyHkax D.6 n D.7. [aHHble 4MCNOBOr0 MOZLENMpoBaHUs
NCMNONb3YIT A1 NPOBEPKM MNpoLeaypbl BbIYUCIEHNS HaNpPsHXEHHOCTU MAarHMTHOrO Mofs UCXOAA M3 AaHHbIX W3MepeHus
HanpshkeHs B NET/IEBOM CEHCOpE.

HaBepfeHHoe HanpshkeHue, B

PucyHok D.6 - CpaBHeHue M3MepeHHOro (CNioLwHas IMHUA) 1 BbIYMCIEHHOTO (MYHKTUPHAA NUHIUA) HANPSHKEHWIA
B MET/IEBOM CEHCOPE (3/IEKTPOCTATUUECKUIT paspsih, Ha PaccTosHAK 45 CM OT ceHcopa)

H(O, A/m

PucyHok D.7 - CpaBHeHUe 3HaYeHUit HanpsHKEHHOCTU MarHUTHOrO MOJsl, BbIYMUC/IEHHbIX MO pe3ynbTaTam U3MepeHuii
HanpsKeHMs1 B NET/IEBOM CEHCOpPEe (CM/IOWHAs IMHUS) ¥ METOOM YMC/TIOBOTO MOAENMPOBAHUS (MYHKTUPHASA IMHUSA)
(anekTpocTaTUUecknin paspsg Ha paccTosiHuu 45 cM OT CeHcopa)
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MpunoxeHue E
(cnpaBouHoe)

O6cyxaeHne BONPOCOB HeonpeaeneHHOCTU U3MepPeHui

E.1 O6wume cBepgeHun

MoBTOPSAEMOCTb Pe3ynLTaToB UCMbLITaHUIA B 0BNacTu SNeKTPOMarHUTHON COBMECTUMOCTU 3aBUCUT OT MHOMUX BO3-
JelicTBytoWMX haKTopoB, BIMSIOLMX Ha pesynberaThl UchbiTaHuid. BosgeicTytolwme dakTophl Bel3biBaOT OLWMBKK Mpu
cosfaHuu (reHepauun) dU3N4EecKoi BENUYMHEI, NPUMEHSAEMON MPU UCTLITaHNAX (CBOWCTBa aNeKTPpOMarHUTHOR nomexn).
3T owmbkn MoryT BeITb KnaccudpuUMpoBaHbl Kak criydaiiHele unu cuctematuydeckne. CooTBETCTBUE CO3AEHHOIA ¢ nNpu-
MEHeHWeM UCNbITaTeNbHOro 060pyLA0BaHNA BENUYUHLI, MPUMEHAEMON NPY UCNBITaHUAX B 06NacTu aNeKTPOMarHUTHOMR co-
BMECTUMOCTH, KOMWYECTBEHHLIM NapaMeTpam AaHHON BENWYUHLI, YCTAHOBMIEHHBIM B HACTOSLWLEM cTaHAapTe, NOATBepX-
LaloT NnpoBefeHneM pafa UsmMepeHuin (Hanpumep, U3MEpPEHNeM BpeMeHUN HapacTaHus UMMynbca ocuunnorpadom ¢ atre-
HloaTopamu). PesynkraT Kaxgoro naMepeHus npeacraBnseT coboil NpubnmkeHne kK UaMepsaeMoit BENUUNHE, U3MEepeHHoe
3Ha4YeHNne BEMUYMHBI MOXKET OTNMYATLCH OT UCTUHHOIO 3HaYeHUS U3-3a HeonpeLeneHHOCTU n3MepeHuii. [pu UenblTaHUAX
B 0bnacTu anekTpoMarHUTHOW COBMECTUMOCTU KPUTUHECKUM 3MEMEHTOM NpU ONpefeNeHn HEONPEAENEHHOCTU U3Mepe-
HUI SIBNAIETCS HeOoNpeAEerneHHOCTb U3MEPEHUIA, CBA3aHHas C KanubpoBKOW UcnkelTaTenbHOro 060pya0BaHuUS.

[ns 4OCTUXKEHUS BLICOKON HafeXHOCTW pe3ynbTaToB KanubpoBkM HEOBX0AUMO YCTaHOBUTL UCTOMHUKW Heornpeae-
TIEHHOCTU B U3MepUTernisHoOM 060pyAoBaHUN U 3asBUTL O HEOMPEAENEHHOCTU U3MEPEHHIA.

E.2 KaTteropuu HeonpeaesneHHOCTHU

HeonpepeneHHocTb M3MepeHWidi 0BbIMHO BKITHOMaeT B cebs ABe COCTaBNAOLLME: COCTaBNSAIOLLYI0, 00yCnoBMNEHHY0
cnyyaitHeimu adpdpekTamm (fanee — cocTaBnsAoLLAs, oLeHMBaemas no Tuny A), M cocTaBnstoLLyto, 06ycrnoBreHHyto cuctema-
Tuyecknmmn acbdpekTaMu (fanee — cocTasnstoLlas, oleHnsaemas no Tuny B). CocTaenstoLlas HeonpeaeneHHoCcTU u3Mepe-
HWIA, Bbl3blBaeMas criyqaiHelMu agpdpekTamu, CBsi3aHa ¢ HenpefckaszyembiMu Bo3geicTBusaMun. Cocrasnsiollasn Heonpeae-
NEHHOCTU U3MEepeHUit, BbibiBaemas cucteMaTudeckumn acpdpektamm, obbIMHO cBA3aHa ¢ UaMepuTenbHLIMU Npubopami.
CucteMaTu4eckue cocTaBnstoLLme HeoNpeAeneHHOCT N3MEPEHNIA MOTYT ObiTb CKOPPEKTUPOBAaHBI UMW YMeHbLUeHbI. Cry-
YaiiHble COCTaBMANLLME U3HAYANbHO HE MOryT OblTb CKOPPEKTUPOBAaHE! UMU YMeHbLUEHb!. B pamkax KOHKpEeTHOW namepu-
TenbHO CUCTEMbI MOTYT NPOSIBIATECA BO3AENCTBYIOLME haKTopbl, BRusowme Ha Niobyto U3 3TUX COCTaBNSAOLLMX.

BoaMoxHbI criyyau, korfa cocTasnsaoLlas HeonpeaeneHHoCTU U3MEPEHUIA, Bbi3bliBaemasn cnydvainHbiMn adpdektamu,
CBA3aHHasA ¢ 04 HUM METOIOM UCTILITAHWIA, MOXET CTaTb COCTABNAOLLEH HeonpeaeneHHOCTN N3MEePEHUN, Bbi3biIBaEMOW CH-
cTeMaTu4eckumn adpdpektamu ANns Lpyroro METOAE, B KOTOPOM NPUMEHAIOTCA pe3ynksTaThl NEPBOro METoAa UCNbITaHWA.

[ns Toro, YTo6bl N36exaTb NyTaHULbl, BMECTO pa3feneHns COCTaBNSAIOLWMX HEONPEAENEeHHOCTH U3MEPEHNIA Ha Bbl-
3blBaeMble cryqaiHbIMU U cucTeMaT4eckUMm sgpdpekTamMn, NPUMEHSAIOT pasferneHne coCTaBNALWNUX HEONPeaEneHHOCTH
Ha kaTeropuu A u B no cnocoby oLeHKN WX BKNaA0B B HEONPEAENEHHOCTb U3MEPEHUIA.

[na oLeHKV BKNagoB COCTaBNAOLWMUX NO TUNY A B HEONPeAENEHHOCTb U3MEPEHUIT NPUMEHAIOT CTaTuCTMYeckne Me-
TOAbl OLIEHKN CTaHAapTHOrO OTKITOHEHWA ANA CEPUN UCNBITAHUIA, YYUTLIBaSA, YTO STU cocTaBnAlLWmMe 06bIMHO NOAYUHAIOTCS
HOpMarnbHOMY pacnpepeneHunto BeposiTHocTel (cM. Tabnuuy E. 1).

Tabnunuya E.1- OueHka BKkNajgoB cocTaBnAloWmMX No TUNy A B HeonpeAeneHHOCTb U3MepeHUi

PacnpeaeneHue dopmyna pacyeTa CyMMapHoi MosicHeHnA
BeposATHOCTEN CTaHAAPTHON HEONpPeAeNneHHOCTH
HopmansHoe [aHHble ANA NpUMEHeHUs CTaTUCTUYECKUX METOL 0B OL|EHKM omnpe-

AENAoT, Kak NpaBUNo, NO pesynsrataM BepudukaLun ucnbitarers-

U (v)=
¢ ( ) Horo o6opyaoBaHus

U, (y) - cymmapHas cTaHfapTHasi HEOMNpeeneHHoCTb, u;— pesynerat j=T0 ncnbiTaHus,

U — cpefjHeapMETMYECKOEe 3HaYeHUe PesyrbTaToB UCNBITAHUI, N — YUCAO UCTILITaHWA.

[nsA oLeHK1 BKNaA 0B COCTaBNALUX HEONpeAENeHHOCTH U3MEPEHNIi No TUMNY B Ucnonb3yioT Apyrue cnocobbl. 3Tn
COCTaBMNstoLUe 0OLIYHO CBSA3aHbI C TAKUMM ahdeKTamMu, Kak paccornacoBaHus, Notepu B Kabersix, HelMHeHbIe Xapak-
TEPUCTUKN U3MepuTerbHOro obopyaoBaHus. MNpu aHanuse 3HaueHWit U pacnpefieneHusi BepOSTHOCTEN COCTaBMSOLYUX
Tuna B HeonpeaeneHHOCTL U3MEPEHUIT MOXET OLIEHUBATLCA HA OCHOBE flaHHbIX KarTMGPOBKM, TEXHUYECKNX XapaKTepUCTUK
U3MepUTENEHOro 0GOpY0BaHUA, YCTAHOBIIEHHBLIX M3rOTOBUTENEM, U HA OCHOBaHWUM OMbITA U 3HAHUIA.

Pasfenerve cocTaBnsioWmx HEONpeAeneHHOCT U3MepeHUil Ha oUeHWBaeMble Mo TUNam A U B He o3HadaerT, YTo
pasnu4aeTcs cama npupoga sTUX cocTaensiolmx. [aHHan knaccudukauns ocHoBaHa Ha oueHKe ux npupogbl. Oba Tuna
COCTaBMAOLMUX MOTYT OLIEHMBATLCA Ha OCHOBE NPEANONOXeHU 0 pacnpeaeneHnn BEPOATHOCTEH, U COCTaBNAWUE HEO-
npegeneHHOCTU Mo6oro Tuna MoryT GbiTh OXapaKTepu3oBaHbl CTAHAAPTHLIM OTKIOHEHNEM.
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E.3 OrpaHnyeHus

B koHTekcTe TpeboBaHUil HACTOSALLEro cTaHAapTa NPUMEHSIOT CreayoLMe orpaHUYeHUs U YCIIOBUS:

- BroKeT HeonpeaeneHHOCTU U3MEPEHMIA OrpaHUYUBALOT COCTaBNAWMMU HEONPEAENEHHOCTH, OLleHMBaeMbIMU MO
Tuny B (Bbi3biBaeMbIMUA M3MepUTENbHBIMU Npubopamu). 3TO He O3HaYaET, YTo criefyeT UrHOpUpOBaTL BNUSIHUE COCTaB-
NALMX HeonpeaeneHHOCTU No TUMy A, KOTopble A0MKHBI OLEHUBATLCA UCNLITATENBHBIMUA U KaNUGPOBOYHLIMKM Nlabopa-
TOPUAMM NO OTAENBHOCTM AN nonyyeHus Gornee NONHON KapTUHLI HEONPEAENEHHOCTU U3MEPEHUI;

- BCe BKNafbl B HeonpeeneHHOCTb USMePEHNUIl CHUTAIOT HEKOPPENUPOBaHHBIMY,

- LOBEPUTENBHYIO BEPOSTHOCTL MPUHMMAIOT paBHoOi 95 %.

Mpumevyanune — lMNpumepbl GlogxeTa HeoNpeaeneHHOCTU U3MeEpeHMWiAi no Tuny B npueedeHbl B Tabnuuax
E.3-E.5.

E.4 PacyeTt HeonpeaeneHHOCTU U3MEPEHUN NPU oueHke no Tuny B

CTaHaapTHylo HeonpeAeneHHOCTb ArS COCTaBNAOLWEeR paccUNTLIBAIOT AeNEHUEM MOMYYEHHOro 3Ha4YeHUs CocTaB-
nawwen Ha KO3 MULIMEHT (fenuTerb), 3aBUCALLWIA OT pacnpefeneHns BEpPOATHOCTEN 3TOW COCTaBNAOLEN.
Ans oTAenbHBIX cnyyaeB pacnpefeneHns BepoATHOCTEN NPUMEHSIOT AeNUTENM, ykasaHHble B Tabnuuye E.2.

Ta6nuuya E.2-[enutenu Ansa otaenbHbIX cliy4daes pacnpeaeneHus BepoaTHoCTel

PacnpeaeneHnue Henutens MosicHeHusA
BEPOATHOCTEN

HopmaneHoe | KoadduuueHT oxeaTa |[ns foBepuTenbHon BEpOSTHOCTU 95 % npuHUMatoT k = 2.
3HaveHue cocTaBnALWen Nony4arT 06bIYHO U3 cepTUdUKaTOB KannbpoBKu

PaBHOMepHOe Jg 3Ha4YeHue BENUYUHLI NoNyYarT 06bIYHO U3 AaHHLIX U3rOTOBUTENS O npm6ope

U-o6pasHoe 2 HeonpeaeneHHOCTb paccornacoBaHus.
Bknaabl B HEONPEAEeNeHHOCTb Hanbonee BepoATHLI B Npeaenax HopMbl

[na cnyyaes, Koraa pacnpefeneHne BEPOATHOCTU HEU3BECTHO, NO YMOMYaHWIO NPUHUMAIOT PaBHOMEPHOE pac-
npegenexue.

CymMMapHyro cTaHAapTHYH HeonpeAeneHHOCTb U3MEPEHNIA BbIMMCAAOT C NPUMEHEHNEM 3HAYEeHWIH CTaHAapTHOM
HeonpefeneHHOCTU cocTaBnsAoWmX. [na atoro Heobxoanmo ybeanThbes, YTo 3HAa4YEHUA BCeX COCTaBNAIOLMX BblpaXeHbl B
OfiMHaKOBbIX eAUHNLAX, COCTaBNAIOLNE ABNAIOTCA HEKOPPENMPOBaAHHBIMU U MPY pacyeTax B NorapuMnU4eckoM MacluTa-
6e 06beaMHAITCA CyMMUpPOBaHWEM (BeipaxatoTcs o6bIuHO B feunbenax).

OnHako npu KanubpoBKe WUCMbITaTeNbHBIX FreHepaTopoB AMEKTPOCTAaTUHECKUX PaspSAOB U U3MEPEHUAX 3HAYEeHUS
COCTaBNSOLMX AOMKHBI BbITb NPpeAcTaBneHbl B NPOLEHTaX.

3Ha4YeHUs CoCTaBNAOLLMX PacCHUTLIBAKOT No hopmyne

3HaveHue cocmasnsowell e deyubenax

10 20 100 (E.1)

3Ha4eHne cyMMapHO cTaHLapTHO HeoNpeAeneHHOCTU U3MEPEHNI U, (V) paccyUTLIBaKT No gopmyne

U (¥) =2 U2 () (E2)

roe u; (y) - cTaHpapTHas HeornpefeneHHOCTb i—0il COCTaBNAoLLeN.

t - pacnpegenerne CTeolofeHTa faeT KoapDULMEHT oxBaTa K (T. €. MHOXUTENb AN CYMMapHOW CTaHfapTHOW Heo-
npeAeneHHocTu), Npejnonaras, YTo BbIXo4Haa NepeMeHHas y Nof4YNHAETCA HopMansHOMY pacrpeseneHunio.

YMHOXas U, (Y) Ha Ko3PULMEHT oxBaTa K, norydaem 3HaueHue pacluMpeHHON HeonpeaeneHHOCTU U3MePEHUN,
obecneuvBatoLLeil GonblMii AoBepUTENbHEIA UHTepBan. KoadduumeHT oxBaTa 3aBUCUT OT Yucna cTeneHel cBoboabl,
BbIYMCITEHHOTO N3 OTHOLLEHUSI HeoMNpeaeneHHoCTeN, oLgHuBaemoro no Tunam A u B.

E.5 CocTaBneHue 6romkeTa HeonpeaeneHHOCTH

BrogxeT HeonpefeneHHOCTU M3MePeHUiA NpefCTaBnseT coboil CMMCOK BO3MOXHBIX MCTOMHWKOB MOrPeLLHOCTeR 13-
MepeHUI C OLieHKON NX pacnpefeneHns BepoATHOCTEN!.

BblancneHune GroaxeTa HeonpeaeneHHOCTU COCTOUT U3 crnefyoLmx 3Tanos:

a) onpezeneHue napaMeTpoB pU3NHeCcKon BeNIUHMHBI, MPUMEHSAEMON Npu UcnbiTaHusAx B obnactn SMC (cBoicTBa
3MNEeKTPOMarHUTHOW NoMexu), cosfaBaemMoit ucnbiTaTelbHbIM 060pyAoBaHWEM NPU NPOBEEHUN UCNBITAHUA Ha NOMEXOoY-
CTONYNBOCTb;

b) ngeHTudUkaLma cocTaBnAoLLMX HeonpeaeneHHOCTU 3MepeHuii (BKNaaoB B HEONPEAENeHHOCTh) U UX 3HaYEeHUH;

C) onpefeneHune pacnpefeneHns BepoATHOCTU KaXKA ol cocTaBnsoLLe;
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d) BblYMCTIeHNe 3HaYeHUs CTaHJapTHOW HeomnpeaeneHHoCTH U (x,) ANSA Kax 40l COCTaBNALEH;

€) BblYMCMIeHNe CyMMapHOi CTaHAapTHOW HeonpeaeneHHOCTN U3MepPeHUit U (y), koadduLmeHTa oxBaTa kK n pac-
LUMpeHHOW HeonpefeneHHocTn nameperuin U, = u (y) k;

f) y4eT BAMAHUA 3HAYEHUs pacLUMPEHHOR HeonpeseneHHOCTU MBMEPEHUIA NpU NPOBEeLEHUN UCTLITAHUIA Ha nome-
XOYCTONYUBOCTL;

g) YKasaHue 3Ha4eHMs pacLUMpeHHON HeonpeaeneHHOCTN U3MEpPEHUNA B AOKYMEHTaxX CUCTEMbI MEHEKMEHTa Kade-
cTBa (Npn HeobxogMMocCTK).

B npoTokonax UcnbITaHWiA Ha NOMEXOYCTOMYUBOCTb, NPOBEAEHHbIX UCMbITaTeENbHOK NabopaTopueit, 3Ha4yeHue
paclimMpeHHONn HeonpeaeneHHOCTU 3MEPEHNI yKasblBaloT B TeX Crydyasx, ecnu ato TpebyeTca HOpMaTUBHBIMUK J0-
KyMeHTaMm.

Mpumepbl GlogxeToB HEONPeAENEeHHOCTU U3MEPEHWIA C ngeHTUdUKaUnein cocTaBnsitoLmx (BKNazoB) U ycTaHoBMe-
HUeM UX 3HaveHui npueedeHsl B E.6.

CrnepyeT 0TMETUTb, YTO NpUMepkl BofKeTOB HEONPEAENEHHOCTN 3MEPEHUIA NPUBOASATCS ANs obLlero cBeeHus.
KanubpoBo4yHasa unu ucneitatensHas nabopatopua JoMmKHa OnpefaenuTb AEWCTBUTENbHLIA MepedeHb COCTaBMSHOLLMX
(BKNaAoB) U UX pearbHble 3HaYEHNA AN CBOMX yCTaHOBOK. OKOHYaTesNbHbI GHoAXeT HeonpenereHHOCT U3MePEHUIA MO-
XKeT BKItodaTh B ceb5 orpaHUYeHHbI NepedeHb COCTaBMAWMUX, MPUHUMaeMbIX BO BHUMaHWe 6e3 y4eTa [onoNHUTENbHBIX
BKNaAoB, YTO MpU CPaBHEHUN 3HAYEHWN HEONPeAeneHHOCTU U3MEPEHUA B pasnnYHbIX UChbITaTenbHBIX NabopaTopusx
obecneynBaet nyyLune pesynsrathbl.

E.6 CocTaBnsiowme HeonpeaesieHHOCTU U3MEePEHUI NPU NoJaye 3eKTPOoCTaTUYeCKUX paspaaoB

PacueTbl HeonpefeneHHOCTU U3MepPeHWUA MNpu KanubpoBKe WCMbITaTeNbHLIX FEHepaToOpPOB ANEKTPOCTATUYECKUX
paspAAoB, a Takke MNpU WUCMbITAHUAX Ha YCTOMYMBOCTL K 3MEKTPOCTaTUYECKUM paspsfaM He AOMKHbI NpoBOAUTLCA
TeM xe crnocoboMm, YTO U pacqeTbl HeornpeAereHHOCTU U3MEPEHUd NapamMeTpoB SMWUCCUW SIIEKTPOMAarHUTHLIX MOMEX,
TaK Kak pesynsraTbl UCTbITaHUA Ha MOMEX0YCTOMUYMBOCTL MPefCcTaBnAoT He B YUCNOBON dopMe, a B BUAE 3aKMOYeHUs
«COOTBETCTBYET»/«HE COOTBETCTBYET».

B npouecce ncnelTaHnii Ha YCTOMYMBOCTL K 3NEKTpOoCcTaTUYecKUM paspagamM Ha ucneityemoe TC nogator Bo3gen-
CTBYIOLLYIO (DU3NHECKYI0 BEMUUMHY (NMPeAcTaBnsAtoLLyo coboll CBOWCTBO 3NEKTPOMarHUTHOW NOMEXM), XapaKTepu3yemyto
pagom napametpoB. OfHOBPEMEHHO MPOBOASAT MOHUTOPUHI OAHOrO UNWU HECKONBbKUX CUrHANOB, MoryvaeMblX OT WUCTIbI-
Tyemoro TC, unu ocyLLeCTBAKT BU3yanbHOe HabniogeHne 3a cocTossHueM ucnbityemoro TC. Pesynsratel MOHUTOPUHIA
(BM3yanbHoro HabntofeHusi 3a COCTOSIHUEM) KOHTPONMPYIOT U CPaBHUBALOT C YCTAHOBMNEHHBIM KPUTEPUEM, UTO NMO3BONSET
NoSyYnUTs pesynsTaT UCTbITaHUA «COOTBETCTBYET»/«HE COOTBETCTBYET».

MpumedaHunsa

1 Mpw kanubpoBKe TEPMUH «UCNBITyeMOe TC» OTHOCAT K UCTILITATENBLHOMY FeHEPaTopY ANEKTPOCTaTUYECKUX pa3-
pAAoB, nognexatyemy kanubposke.

2 B koHTekcTe TpeboBaHuiA HacTosLWero cTaHaapTa TEpMUH «U3MEPUTENbHBIA NPUBOP» OTHOCAT K U3MEPUTENBHBIM
npu6opam, ucnonb3yemMbIM Npu Kanubposke.

Mpu o6cyxaeHU BONPOCOB HEONPEAENEHHOCTU U3MEPEHUI NPUMEHUTENBHO K UCTILITAHUSIM TEXHUYECKUX CPEACTB
Ha NOMEXOYCTONYNBOCTb HEOOXOAMMO YCTAHOBUTL, MPUMEHUTENBHO K KakuM W3MEpSiIEMbIM BENMUYMHAM JOIDKHbI MPOBO-
AUTLCA pacyeTbl HEONPEAENEeHHOCTU U3MepeHnii. Knaccuyeckne pacyeTbl HeonpeaeneHHOCTU U3MepeHUid MoryT 6biTb
NPUMEHEeHbI K U3MePEeHUAM CUrHanoB, Nofy4YaemMblx oT ucneiryemoro TC B npoLiecce UCNbITaHMiA Ha MOMEXOYCTOWYNBOCTD.
OaHaKo N3MepeHUa NpU KOHTpore NomMexoycToORYUBOCTMN SBMAOTCA cneLudUYHBIMUA AN KOHKPETHBLIX UCnbITyeMbiX TC u
He OTHOCATCA K 06nacTh NPUMEHEHUs HaCTOSILLEro cTaHAapTa.

MosTomy TpeboBaHUA K HeonpeaeneHHOCTU U3MePEeHU JOMKHbI ObiTb YCTaHOBMEHbI B OTHOLLEHWU NapaMeTpoB
KOHKPETHON (PpU3N4eCKON BENNYUHBI, CO3[aBaEMOi U NPUMEHSIEMOIA MPU UCTILITAHUAX B 06nacTn anekTpomMarHUTHOW co-
BMecTMMOCTU. HeonpeaeneHHOCTbL U3MepeHUii B JaHHOM crlyyae OTpaXKaeT CTeneHb COOTBETCTBUSA onpefeneHHbIX 06-
pasUoB UcrbITaTensHOro obopynoBaHns TpeboBaHNAM, YCTAHOBMNEHHBIM B CTaHAAPTE Ha METOAbI UCMBITAHMIA.

3Ha4yeHnsa HeonpeaeneHHOCTU U3MepPeHWiA, Morny4veHHble ANA KOHKpeTHoro obpasya usmeputensHoro obopyaoea-
HWS, He OTpaXalT CTeneHb COOTBETCTBUS UMUTUPYEMBIX SNEKTPOMAarHUTHLIX NOMEX, YCTaHOBIIEHHLIX B CTaHAapTe Ha
MeTof bl UCMbITaHWIA, peanbHON aNeKTPOMarHUTHOI 06CcTaHoBKe B MecTax aKcnyarauumn TexHuYecknx cpeacts. CnefoBa-
TenbHO, BOMPOCHI, Kacalolwuecs YTOMHEHNS napaMeTpoB PU3NYECKOA BENUYMHLI NPKU ee nofadve Ha ucnoityemoe TC (Ha-
npumMep, NO3NLUOHUPOBAHNE KUCKPOBOIO MUCTONETay» Mo OTHOLLEHUIO K NTacTUHE C AaT4YMKOM TOKa), K HeonpeAerneHHoCTH
N3MepUTENBHOro 060pyA0BaHNUA He OTHOCAT.

Mockonbky BANAHWE KOHKPETHOIO NapamMeTpa Bo3fgelcTByoLeil PU3M4eckoin BeNUYMHbI (CBOMCTBA SNEKTPOMarHuT-
HOI noMexu) Ha ucneuityemoe TC anpuopu He N3BECTHO U B BONLLLMHCTBE CrlyYaeB BO3AieiCTBME MOMEXN Ha UCTILITYEMOe
TC cBsi3aHO C HENWHEWHBIMA CUCTEMHBIMU 3 dEKTaMK, AN BO3AEWCTBYIOLLEH PU3NYECKOn BEMMYMHBI HE MOXET BbITh
YCTaHOBIEHO €4NHOe 3HaYeHWe HeonpeAeneHHOCTU 3MEPEHUI, YuuTbIBaloLLee 3HaYeHNs HeonpeaeneHHoCTU naMepe-
HWii Bcex ee napameTpoB. Kaxablii napaMeTp areKTpOMarHMTHOW NoMeXu AOMMKeH CONPOBOXAATLCH CreLMpUIEcKUM 3Ha-
YeHMeM HeonpefeneHHOCTU U3MEPEHMIA, CBA3aHHOIA ¢ BNMUMAHMEM Goree YeM OAHOW COCTaBnsIoLLEi.

MpuMmeyvyaHue — 3Ha4yeHUss HeonpefeNneHHOCTU U3MepeHUid NpU KanMBpoBKe UCMbITATeNbLHOMO reHeparopa
3MEKTPOCTaTUMECKUX Pa3PSA0B NPUBEAEHLI B HACTOSILIEM pasjene B KadecTBe NpuMepa.

11
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B nepevHe, NpuBeAEHHOM HNXeE, yKasaHbl COCTaBNAIOWME HEOMNPeAENeHHOCTH (BKNaabl), y4UToIBaeMble NpU OLEeH-
Ke BIUSIHUIA Ha n3MepuTenbHble NPUGOPLI U UCMbITaTeNbHbIE YCTaHOBKMU:

- NoKa3aHWUA NUKOBOro 3HaY€HUA paspsHOro Toka (Toka NepBoro Makcumyma),

- noka3aHus npu 10 %-HoOM 3Ha4YeHUU pa3psAHOro TOKa;

- nokasaHus npun 90 %-HOM 3HaYeHUU pa3psagHOro ToKa;

- NOKa3aHUA 3Ha4YeHns paspsagHoro Toka npu sBpemeru 30 u 60 Hc;

- 3Ha4YeH1e HU3KO4YaCTOTHOrO NepefiaTouHOro CoNPOTUBNEHUS Zg,

- 3HaYeHWe CTaTUYEeCcKoro (UCNLITaTENbLHOMo) HANPXKEHNS,

- paccornacoBaHue Lienun «4aTiuk Toka — atTeHaTop — kabenby — ocuyunnorpady;

- COCTaBNAKLWAA HeonpeaeneHHOCTU NPU rOPU3OHTaANBHOM M3MEPEHUN ocLmnrorpadom;

- COCTaBNAIOLWAn HeonpeAeneHHOCTU NPU BEPTUKaNbHOM M3MEPEHUM ocLuMIIorpadoM;

- COCTaBNAKLWAA HeonpeeneHHOCTU 3a CHET Uenn «aTinK Toka — aTTeHaTop — Kabenby;,

- NOBTOPSAEMOCTb U3MepeHuiA (oLeHKa no Tuny A);

- OpPUEHTaLMNA reHepaTopa aneKkTpocTaTUYEeCKUX paspagoB (ouUeHKka no Tuny A);

- pa3MellieHune reHeparopa aNekTpocTaTU4eckux paspsaoB (oLueHKa no Tuny A);

- BapuaHTbl UCNbITaTeNBHON YCTaHOBKK (OUeHKa no Tuny A);

- COCTaBANLME HEONPEeAENeHHOCTHU 3a CHET KanubpoBKK faTumnka Toka, ocLunorpadga, atreHoaropa.

Heobxoaumo yuuTthiBaTh, 4TO COCTaBnsAlLWMe (BKNagbl), OTHOCALMUECS K KanMBpoBKe U K UCMBITAHUAM Ha MOMEXOY-
CTOWYNBOCTb, HE MOTYT BbITb TEMU Ke. 3TO NPUBOAUT K pasnnynsaM (He3HaYUTENBLHBIM) GIofKETOB HeonpeaeneHHOCTU ANs
KaKgoro nx aTUX NpoLieccoB.

B HacToALleM cTaHfapTe He pacCMOTPEHbI aCMNeKThl, OTHOCALLNECS K COCTaBMSAOLLUM, OLiEHMBAEMBIM No TUNY A, Ta-
KWM KaK NO3NLMOHNPOBaHME «UCKPOBOrO NUCTONETay No OTHOLLEHMIO K NITacTMHE C AaTynMkoM Toka. MckniodueHus U3 atoro
npasuna cAenaHsl B OTHOLIEHWN NOBTOPAEMOCTU pe3ynsTaToB Npu NPOoBEAEHUN N3MEPEHNUIA U NPU KanubpoBke.

E.7 HeonpeneneHHOCTb pe3yrbTaToB KarimdopoBKKu

PekomeHayeTcA cosfaBaTh He3aBUCUMble GofXeThbl HeonpeaeneHHOCTN 3MepeHMiA ANS KaXoro anemMeHTa Ka-
nnGpoBKK, T.e. ans Iry lag lgg t. PU3NYeCKO BENUUMHON, BO3AENCTBYIOWEH Ha ucnbiTyeMoe TC Npu MCNBITAHNAX Ha
YCTOWYMBOCTb K 3MEKTPOCTaTUHECKUM pa3psagam, CHUTaloT paspsgHbIi TOK, co3faBaeMblil UCNbITaTerlbHbIM reHepaTopom
3MEKTPOCTaTUYECKUX pa3psaoB. SnemMeHTaMu KanmbpoBKU STON hU3MYECKO BENUYUHBI SBMSAIOTCH 3HAYEeHUs l'y Iz oo
t, Kak ykasaHo B E.6, HesaBUCUMBIN GIOfXET HEONpeaeneHHOCT UBMepeHN JOIDKeH ObiTb paccuuTaH Ans KaXxaoro us
3TUX NapameTpoB.

MpuMepbl BbiMMCNEHNA BI0gXETOB HEOMPEAENEHHOCTU USMEPEHUIA ANSA 3TUX NapaMEeTPOB NpuBeAeHbl B Tabnuuax
E.3-E.5.

B Tabnuubl BKNtoWeHbl cocTaBnsAwWwye (Bknaabl B GHoAXeT HeonpeaeneHHOCTH), KoTopble cuuTatoTcs Haubornee
3HaYUMBIMU ANA 3TUX NPUMEPOB, a TakKe CBeAeHUS (YUCMOoBLIe 3HAYEHURA, BUA pacnpefeneHns BepoATHOCTU U T. 4.)
INA Kax[oi cocTaBnaAo-LUeit U pe3ynksTaTel BelMUCTEHUIA, HeoOXoaMMbIe AN onpefeneHns Kaxaoro Grogxera Heonpe-
JerneHHOCTU.

Tabnunua E.3-Tpumep 6roaxeTa HeonpeaeneHHOCTU U3MEPEHWIA NpU KannbpoBke (M3MepeHne BpeMeH HapacTaHus
UMnMyrbca paspsgHoOro Toka)

Cocrasnswowjas Pacnpeaenenve | SHauenue, | u;(y), ui(y)z, MosicHeHWe
BepOﬂTHOCTeﬁ nc nc I'IC2
MokasaHue NMMKOBOro 3Ha4YeHus HopmankHoe, HeonpeaeneHHOCTb M3Mepe-
k=2 50 25 625 HUA NWUKOBOro 3HadYeHusa 6,3
% BpeMeHW HapacTaHusA Toka
800 nc (cm. Tabnuuy E.4)
MokasaHne Bpemenu npu 90 % PaBHoMepHoe, YacToTa ANcKpeTUsaLmm
paspsgHoro Toka penutens = 3 25 14 196 ocuyunnorpacpa 20 My
MokasaHune Bpemenu npu 10 % PaBHomepHoe, YacToTa AuUcKpeTusaumm
paspagHoro Toka penutens = 3 25 14 196 ocuunnorpaca 20 My
CyMMapHBblil BKNag B Usmepexune HopmanbHoe, Mo AaHHBIM KanUBGpPOBOYHOM
NpU ropU3OHTanNbHON pasBepTke k=2 36 18 324 na6opatopumn ocuunnorpada
ocuunnorpada (cM. npumedarue 1)
CocTaBnsiowas 3a cHeT uenu HopmanbHoe, Mo AaHHBIM KanUGpPOBOYHOM
«fAaT4nK ToKa — aTTeHaTop — Ka- k=2 30 15 225 na6opatopuu ocuunnorpada
Genby (cM. npuMevaHue 2)
MoBTOpPSEMOCTb U3MEPEHNIA HopmaneHoe, Mony4yeHo 13 oueHku no Tuny
aenurtens = 1 45 45 2025 A (cM. npumevaHue 3)
- - - Cymma 3,591 -
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CocTasnsowjas PacnpeaeneHve | 3Hauenue, | u(y), ui(y)z, MosAcHeHne
BepOFITHOCTeVI nc nc I'IC2
CyMMapHas cTaHfapTHas Heornpe- 60 nc
AEneHHOCTb U, BPeMeHM Hapac- (kBagpaTHbIA
TaHusa KOpEHb)
PaclumpeHHan HeonpeaenerHHocTb | HopmarnbHoe, 120 nc [oBepuTtenbHas BEpOATHOCTb
U BpeMeHW HapacTaHua k=2 (15 %) 95 %

MpuMeyvaHunsa

HapacTaHWs, NosToMy K = 2.

rae g;— pesynerar j-ro usmepeHus;

_ 1 n -2
s(q) = m;(QJ—Q) ,

(C_I) — cpefiHeapUdMeTNYecKoe 3Ha4YeHe pesynsTaTos.

1 CyMMapHblii BKNag B U3MEPEHWe NpW ropu3oHTarbHOW pasBepTke ocLunnorpada BKIYaeT B cebs BKnags
HEOoNpeAeneHHOCTU TOPU3OHTANILHOTO paspeLleHus ocuunsiorpada, WHTEPMNONALMU paspelleHns, paspelleHnus Mo
BPEMEHM, YacTOTHOro U3MEepEeHUs], KOPPEKLIMM BPEMEHU HapacTaHWa U T. 4.

2 CepTudnKaT KarMGpOBKM Lienn COLEPXKMT TOMNBKO YaCTOTHYI XapakTEpUCTUKY 3aTyxaHus. MpeanonaraeTcs,
4TO KanubpoBoYHas NabopaTopus Takke NpefocTaBuna 3HadeHe BKNajga B HeonpeLeneHHOCTb U3MePeHUs BpeMeHm

3 OueHka MOBTOPSIEMOCTW MO TUNy A OCHOBaHa Ha MSATW MOCMefoBaTenbHbIX W3MepeHusx. dopmyna Ans
CTaHAapTHOrO OTKIOHEHNS! s(q) ANS cepuu N NOBTOPSIOLLMXCA USMEPEHUI NpUBELEHa HUXeE:

Tabnuua E.4 - Mpumep GrogxeTa HeonpefeneHHoCTH Npu KannbpoBke (M3MepeHne NUKOBOTO 3HaYEHUS paspsiiHoro

ToKa)
CocTasnsowjasn PacnpegeneHue | 3HayeHue, u(y), ui(y)z, NosAcHeHue
BepOSTHOCTE % % %2
CyMMapHBblii BKNag B UsMepeHue HopmarnbHoe, Mo AaHHBIM KanMBPOBOYHOIA
npy BepTUKansHoO passepTke k=2 3,2 1,6 2,56 nabopatopum ocuunnorpacda
ocuunnorpada (cMm. npuMedaHue 1)
CocTaBnstoLas 3a c4eT Lenu «aaT- | HopmaneHoe, Mo AaHHBIM KanNW6poBOYHOM
YUK TOKa — aTTeHroaTop — Kabenby» k=2 3,6 1,8 3,24 nabopatopun ocuunnorpada
PaccornacosaHue Lienu «aatyuk U-o6pasHoe, M3 gaHHbIX KanubpoBku Unu
ToKa — aTTeHartop — kabenb - penutens =2 2 1,4 2 TEXHUYECKUX XapaKTepuCTUK
ocyunnorpad» (cM. npumMeyvaHue 2)
HuskovacToTHOE NepefaToqHoe HopmaneHoe, BHyTpeHHss kanubpoBka (cMm.
COMpPOTUBMEHNe k=2 6x10® |3x 108 9x1012 |npumeyanue 3)
MoBTOpPSEMOCTb U3MEPEHUIA HopmankHoe, MoryyeHo 13 oLeHKK No Turny
aenutens = 1 1,5 1,5 2,25 A (cM. npumeyaHmne 4)
- - - Cymma 10,05 -
CyMMapHas cTaHaapTHast Heonpe- 3,17
AENeHHOCTb U, N3MEpPEeHMUs NUKo- (kBagpaTHLIN
BOro TOKa KOpeHb)
PaclumpeHHas HeonpefeneHHocTb k=2 6,3 % HoBepuTenbHasn BepoATHOCTb
U n3amepeHns NUKOBOro Toka 95 %

MpumeyaHna:

1 CyMMapHbliA BKNnaj B UsMepeHue Npu BepTUKanbHoi pa3BepTke ocuyunnorpaca BkntodaeT B cebs BKNaabl Heo-

npeAeneHHOCTU BEPTUKaNbHOIO paspelleHmns ocuyunnorpada, HapyLleHns nuHeHocTn no HY u BY, paspelueHus casu-
raw T 4. KanubpoBka fomkHa oxBaTbiBaThk BCIO NOMOCy YacToT, T. €. f< 2 [Ty, OaHako crnaXeHHOCTb He AorKHa NpeBbl-
WwaTb obecnednBaeMylo (pUIETPOM NepBOro NopsiAKa ¢ YacToTol cpesa f, = 2 Ty, T. e. A (f) ~| 1+ (/2| V2.

2 Bknap 3a c4eT paccormacoBaHns Bel3BaH koatduULIMeHTOM BbIXOAHOro oTpaxerus () B Lienn «1aTumk Toka —
aTTeHaTop — kaberby 1 KoahduUUMEHTOM BXogHOro oTpaxeHus () ocuunnorpacda. 3Tn faHHbIe nonyyaloT U3 cepTu-
ukaToB KaNMBPOBKM UM TEXHUYECKUX XapaKTEPUCTMK C yUETOM NONOCH 4acToT. Ecnu aaHHble no ocuunnorpadam He
YYUTLIBAIOT BCE MONOCHI 4acTOT, HEOBXOAUMBI JONONHUTENBHBIE U3MepeHUs. Bknag paccornacoBaHusi paccUMTLIBaOT

Kak npoussenenue s " Iy, YuuTeiBas U- obpasHoe pacrnpeaeneHne BeposTHOCTE, NPUMEHSIOT AenuTenb V2.
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OkoHyaHue mabnuup! E.4

3 lNpepnonaraetcs, 4To KanUbpoBo4Hasn nabopaTopusi UMeeT OTAENBHYI0 UHCTPYKUMIO MO KanuBpoBKe ¢ OLEHKOM
HeonpeAeneHHOCT U3MEPEHUIA, MO3BONAIOLLYIO OLIEHUTb PacLUMPEHHYI0 HeonpeaeneHHocTb U AaHHOW KannbpoBKy.

4 OueHKa MOBTOPSIEMOCTYU Mo TUMy A OCHOBaHa Ha NATWU NnocneaoBaTeNbHbIX U3MepeHusix. dopMyna Ansa cTaH-
[apTHOIO OTKMOHEHUs! s@) ANS cepumn N NOBTOPSIIOLLUXCA U3MepeEHNiA NPUBEAEHA HUXKE:

1 2 —2
S@) = n(n—1)jZ:=1(qj_q) ,

TA€ g;— PesynLrar j-ro U3MepeHuss;

(q) — cpefiHeapudMeTU4eCcKoe 3Ha4YeHWe pe3yrsTaToB.

Tabnuuya E.5—Tpumep GloaxeTa HeonpeaeneHHOCTH Npu kanubpoBke (U3MEpeHUe 3HAYEHUIA pa3pARHOro Toka Npu
BpemeHun 30 1 60 Hc)

CocraBnsiowjas Pacnpeaenexune 3HaueHue, ui(y), ui(y)z, MosacHeHNs
BEpPOATHOCTEI % % %2

HeonpegeneHHOCTb u3Mepe- HopmanbHoe, HeonpepaeneHHoCcTb U3me-

HUSA MUKOBOro 3HA4YEHUA ToKa k=2 6,3 3,15 9,92 PEHUSA NMUKOBOrO 3HaYEeHUA
Toka — no Tabnuue E.4

lMoka3aHue BpeMeHU PaBHOMepHOe, YyBCTBUTENBHOCTL  NOKa-

npu 30 unu 60 He aenuTens = 3 0,17 0,098 0,0096 3aHuUin cunbl Toka npu 30
unu 60 He (Npy U3mMepeHu-
X B UHTepBarne BpeMeHW
OT MOMEHTa, COOTBETCTBY-
towero 10 % nukosoro
Toka, fo 30 unu 60 Hc).
YacTtota pAuckpeTusauun
ocuunnorpacpa 20 [Ty
(HeonpepeneHHocTn 50 HC
COOTBETCTBYIOT fABa CHU-
TbiBaHUA)

- - - Cymma 9,93 -

CyMmMapHas cTanAapTHas 3,15 %

HeonpeaeneHHoCTb U, (kBagpaTHbIN

U3MepeHUa paspsgHOro Toka KOpEeHb)

npu BpeMeHu

30 1 60 He

PaclimpeHHas HeonpegeneH- HopmanbsHoe, [HoBeputenbHas BeposT-

HocTb U namepeHus paspsa- k=2 6,3 % HocTb 95 %

HOro ToKa nNpu BpeMeHu

30 1 60 He

[onyckaeTca ycTaHOBMEHUe TEXHNHECKUMMN KOMUTETaMU MO CTaHAapTU3aLun 1 opraHamu no akkpeauTaLlmu nHoro
nopsinka onpepenexnst GlogxeTos HeonpeaeneHHoCTU U3MePeHUs |, Iay, /g f, OTNNYAIOLIEroca OT ycTaHOoBIEHHOro B
HacTosLeM cTanpapTe.

E.8 NMpumeHeHUe 3HaYeHUI HeonpeaereHHOCTU U3MEpPEHUI NapaMeTPoB B KpUTE pUMN
COOTBETCTBUA UCNLITATENILHOIO reHepaTopa 3f1IeKTPOCTaTUYECKUX paspaaos

Ana Toro 4To6bl YAOCTOBEPUTLCA B COOTBETCTBUU WCMBITATENBHOMO reHepaTopa SMeKTPoCTaTUHEeCKUX paspsioB
TpeboBaHNAM, YCTaHOBMNEHHbIM B HACTOALLEM CTaHAapTe, 3Ha4€HWUsI HEOMPEAENEHHOCTU U3BMEPEHUS NapameTpoB lo I3o,
leo, t, MO pesynsTaTaM KanuMbpoBKW He AOMKHbLI NpeBbillaTe CNefyoLmMX YKkasaHHbIX HIKe NpefenbHbIX 3Ha4YeHWid Ans
Kann6poBoYHbIX NabopaTopuid:

- pacLLMpeHHOit HeonpeeneHHOCTN M3MePEeHNs BpEMEHN HapacTaHns paspsiHoro Toka f, — < 15 %;

- pacLUMpeHHO HeonpeseneHHOCTU U3MEPEHNSA NMUKOBOrO 3HAYEHNA pa3psAHOro Toka lo W 3Ha4eHNii paspspHoro
Toka npu 30 HC l3gU B0 He /g =< 7 %.

Yka3aHHble npefenbHble 3Ha4eHNs HeonpeeneHHOCTU U3MEPEHUS f, I3q, Jgg. fr HE U3MEHSOT YCTaHOBNEHHBIX B
HacTosiLeM CTaHAapTe AOMYCTUMBIX OTKITOHEHWA 3Ha4YeHWA NapameTpoB UMMYSbca PaspsAHOro ToKa Npu KOHTaKTHOM
paspsae (cM. Tabnuuy 3).
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Mpunoxexue F
(cnpaBouHoe)

Pasnuuusa B pesynkratax UCNbITAHMIA U NPUMEHeHUe PaclMPeHHOol cTparerum

F.1 Pasnuuusa B pesynsratax MCnbITaHUMN

Mpu NpoBefeHUN UCMBITaHUIA Ha YCTORYUBOCTL K 3NEKTPOCTaTUMECKUM pa3psfiaM BO3MOXHLI HEKOTOpLIE pasnuius
B peaynkrarax UCMbITaHWN, yYUTBIBAS CIOXHYHO NPUPOAY SNEeKTpocTaTUYECKUX paspsfoB 1 4OMYyCTUMbIE OTKITOHEHUST NpU
YCTaHOBMNEHUW NapamMeTpoB UCMLITATENBHOrO 060pyAoBaHUsA. YacTo pasnuuusa pesynsratos UCTILITaHWA BLI3bIBAOTCA U3-
MEHEHMUSAMM KECTKOCTU NPOBEAEHUA UCNbITaHUA, BNUSAIOWUMA Ha HapyLUEHUsT PYHKLMOHMPOBaHUA UCnbITYeMbIX TC, unu
pasnuyYuAMKU HapyLLUEeHUA PYHKLMOHMPOBaHUA, BO3HUKaOLUX B ucnbiTyeMblx TC BO BpeMA ucnbiTaHWil. B 3aBucuMocTtu
OT CTEMNEHMN XECTKOCTWN UCMbITaHUI Takue pasnnuuns B peaynsratax MOryT MOBMUSATL Ha peleHne 0 TOM, COOTBETCTBYET K
ucnbiTyemoe TC TpeboBaHWUSAM YCTORYMBOCTM K 3NEKTPOCTATUMECKUM paspsijaMm.

Mpu pasnuunsx B pesyneratax UcnblTaHUA HeoBX0ANMO NPeANPUHATL CREAYoLMe Wark A5 onpefeneHns NpuinH
UMeRLLMXCA pasnuyuii:

Wwar 1 — NpoBepUTL UCMLITATENBHYIO YCTAHOBKY, MpoaHanuanpoBaTh ee afieMeHTHl, BKNoYas pacronoXeHune Kaxao-
ro kabens u cocTosiHne UcnbiTyemoro TC (NonoxeHWe opraHoB ynpasrieHusl, FIFOKOB, KpbiLLek),

War 2 - NpoBepuTL NOPSAOK NPOBEAEHWUA UCMLITAHUIA, BKNOYAa pexuM paboTel ucnuiTyemoro TC, pasmelleHue
¥ MecTOrMonoXeHWe BCromMoraTensHoro o6opyaoBaHunsl, NONOXeHNe onepartopa, NOPSAOK NOAAYUN pa3psifoB Ha MCMbl-
Tyemoe TC;

Wwar 3 - NpoBepuUTb UCMbITaTENbHLIA reHepaTop 3NeKTpocTaTUYECKUX paspsoB, NPaBUNbHOCTL ero paboTsl, AaTy
nocrneaHen atrecTauumn (KanubpoBKK), NPUMEHEHNe UCTIbITaTeNbHOro reHepaTopa B COOTBETCTBUN € TpeboBaHMAMU Ha-
cTOSILLEro cTaHAapTa. Y6equThes B TOM, YTO Pasnnyuns B pesynbsratax UCTbITaHWiA He CBA3aHbl C UCNONb30BaHWEM pasHbIX
nenblTaTenbHbIX reHepaTopos.

Ecnu pasnuunsa B pesynbratax UCMbITAHMIA Bbl3BaHbl UCMONB3OBAHNMEM pasHbIX UCNbITaTeNbHLIX reHepaTopos
3NEeKTPOCTAaTUYECKUX pa3psAoB ANA ONPedeneHns cooTBETCTBUA TpeboBaHUsAM HacToAWero cTaHfapTa, To Heobxoaun-
MO UCMOMb30BaTh pe3ynkraThl, NonyvyeHHble NpYU NPpUMEHEHUU UCNbITaTENBHOMO reHepaTopa, COOTBETCTBYIOLWEro Tpe-
6oBaHusAM 6.2.

F.2 MpumeHeHne pacliUPEHHON cTpaTerum

Ecnu pasnuuua B pesynsrartax UCMbiTaHWA BO3HWKAIOT NMpU OAMHAKOBLIX YCNOBUSX UCTILITAHWIA, BKIloUas napame-
Tpbl UCMLITATENBLHOrO reHeparopa, To ANs onpeferieHnss cooTBeTCTBUA UcnbiTyemoro TC TpeboBaHUSAM YCTOWYUBOCTU
K aneKTpocTaTUyeckum paspsfamM NPUMEHRAKT paclUUpEHHYI CTpaTeruio, Kak ykasaHo Huxe. PaclumpeHHasn crparterus
JOIMKHa NPUMEHSITLCA MO OTAEMNBHOCTU AN KaXA oW UCMbITAaTENbHOW TOUKU, B KOTOPOW HabniogatoTes pasnuyHble pesynb-
TaTbl UCNbITaHWUIA:

a) Npu NepBOM UCMbLITAHWUW NOAAIOT Ha UCMbITaTENbHYIO TOYKY NPpM 3ajaHHON CTENEHN XXECTKOCTU UCTILITaHWI 3afaH-
Hoe uucno paspsagos (Hanpumep, 50 paspsgos) B cooTBeTcTBUM ¢ 8.3. Ecnu nocne npuMeHeHnUsa NnepBoil cepuun pas3psaos
He BO3HMKaeT HefonyCTUMbIX 3PeKTOB, CHUTAIOT, YTO UcnbiTyemoe TC BbiAepXano UcnbiTaHWe B STOW MCMbITAaTENBLHOW
TOMKE C 3aiaHHOW CTENEHbI0 XECTKOCTU UCMbITaHU. Ecnu B 3TO cepun pa3psAaoB BO3HUKAET OAWH HEAOMYCTUMBINA 3d)-
hEKT, TO NPOBOAAT CMEAYIoLLee UCNbITaHUE B COOTBETCTBUU C NepedncrieHneM b). Ecnu B 3Toil cepun paspsgoB BO3HU-
KaeT HeCKOnbKO HeJONyCTUMbIX 3PP EeKTOB, CHUTAIOT, YTO UcnbiTyemoe TC He Bblgepxano UcnbiTaHue B JaHHON UCnbiTa-
TeNbHOM TouKe;

b) npu BTOpoM UCMbITAHUM NOAAIOT Ha TY e UCMbITaTeNbHY TOYKY MPU 3aaHHON CTENeHU XKeCTKOCTM UCNbITaHNI
YABOEHHOE YMCNO pa3psaoB B cOOTBETCTBUU ¢ 8.3. Ecrnin ¢ npuMeHeHueM SToW cepun pa3psfoB He BO3HUKAET Hefo-
NyCTUMbIX 3dPHEKTOB, CHUTALOT, YTO UCMbITyeMoe TC Bbigepxarno UcnbiTaHUe B 3TOW UCMbITATENIbHOW TOYKE C 3afaHHOMN
CTENeHbIo XECTKOCTU UCMLITaHWA. ECrn BO3HWKaET 04WH HeAONYCTUMBIA addekT B 3TOW cepuu paspsiioB, TO NPOBOAAT
crnefywllee ncnelTaHWe B COOTBETCTBUU C NepevncrieHnem c). Ecnu BosHUKaeT HECKOMbKO HeAONYCTUMBIX 3hdeKToB B
3TON cepuu paspsagoB, CHUTAIT, YTo ucnelTyeMoe TC He BbigepxXano UCNbiTaHUe B STOW UCMbITATENBHOM TOUKe,

C) Npu TPETLEM UCTBITAHUU Ha TY Xe WUCMbITATENbHYIO TOUKY NOAAIOT Takoe Xe YUCIO pa3psaoB, YTO U No nepe-
YUCNeHuto b), ¢ 3afaHHON CTENEHLI XKECTKOCTU UCMbITaHWA. ECnn ¢ npUMeHeHNeM 3Toii cepun pa3psaaoB HEAONYCTUMBIX
3O PEKTOB He BO3HUKAET, CHUTALOT, 4TO TC UCMbITAHWE B STON UCTILITATENBHOMN TOUKE C 3afJaHHON CTENEHBIO XXECTKOCTU UC-
NbITaHUi BbiAepxano. Ecnn Bo3HWKakoT HeaonycTUMble addeKThl B 3TO cepumn pa3psfoB, TO CHATALOT, YTO UCNLITYEMOe
TC He BblAepXano UCMbITaHUE B 3TOW UCMBITATENBHOR TOuKe.
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CBefeHuUA 0 COOTBETCTBUU MEXIrocyAapCcTBeHHbIX CTaHAApTOB
CCbINTOYHbLIM MEXAYHAPOAHbLIM CTaHAapTaMm

Tabnuya A1

O6o3Ha4yeHWe U HAaMMeHOBaHUe MexayHapoaHoro ctaH- | CTeneHb co- | O6o3HaYeHWe U HaMMeHoBaHMe MeXrocyaapcTBeHHOro
AapTta OTBETCTBUA CTaHgapTa
IEC 60050-161:1990 MexayHapoAHbIA 3reKTpoTex- MOD FOCT 30372—95 CoBMeCTUMOCTb TEeXHUYECKUX
HUJeckuid cnoBapb. Masa 161. OnekTpoMarHuTHas cpeacTB anNeKTpoMarHuTHasa. TepMuHbl U onpeae-
COBMECTUMOCTb neHust

MpuMeyaHune—B HacTosLleM CTaHAapTE UCMOSIb30BaHO criefytollee YCnoBHoe 0603HauYeHne cTeneHm
COOTBETCTBUSA CTaHAAPTOB:
MOD - mMoandpuunpoBaHHLIA cTaHgapT.

YOK 621. 396/. 397. 001. 4: 006. 354 MKC 33.100.20 MOD

KntouyeBble crioBa: anekTpoMarHuTHas COBMECTUMOCTb, TEXHUYECKME CPEACTBa, YCTOWYMBOCTb K aneKTpomar-
HUTHBIM MOMEXAaM, SMNEKTPOCTaTUYECKIUE Pa3psiabl, TPEGOBaHUA, METOA LI UCMILITAHWI

Pegaktop C.[. KupuneHko
TexHuuveckunii pegaktop A.5. 3asap3uHa
KoppekTop B.[- CmonuH
KoMnbloTepHas BepcTka [.E. [lepuiuH
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