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[lpeaucnoBue

1 NMOAINOTOBJIEH 3akpbiTbiM akUMOHEPHLIM 00LWEeCcTBOM «Hay4yHO-ucnbiTarenbHbin LUEHTP « CAMTIC» u
TexHn4ecknm KOMMTETOM No ctaHaapTusauum TK 30 «3nekTpoMmarHutHasgs COBMECTUMOCTb TEXHUYECKUX CPEACTB»

2 BHECEH PeaepanbHbIiM areHTCTBOM MO TEXHUYECKOMY PErynmpoBaHuto U metponorun (PocctaHgapr)

3 NPUNHAT MexxrocynapCTBeHHbIM COBETOM MO cTaHaapTM3auumn, METPONOINMKU U cepTudukaumnum  (npo-
Tokon ot 25 mapta 2013 r. Ne 55-T'1)

3a npuHATHE NPOronocoBarnu:

KpaTkoe HaumMeHoBaHWe CTpaHbl Kog cTpaHbl no MK CokpalleHHoe HauMeHOoBaHKe
no MK (MCO 3166) 004-97 (MCO 3166) 004-97 HaUuWOHanNbLHOro opraHa No ctaHAapTU3aLuMn

ApMeHUa AM MWH3KOHOMUKN Pecnybnukn ApMeHns
benapych BY "occTaHgapT Pecnybnukn benapycok
{UPrn3ns KG KbIprel3cTaHgapT
MonaoBa MD Mongosa-CtaHaapT
Poccus RU PoccTaHgapT
Y30eKncTaH UZ YacTaHpapT

4 [1pukasom degepanbHOro areHTCTea N0 TEXHUYECKOMY PErynMpoBaHUIO U METPONOrMnU OT 22 unons
2013 r. Ne 398-cT mexrocygapctBeHHbin ctaHaapTt [OCT 30804.4.2—2013 (IEC 61000-4-2:2008) BBeageH B
NENCTBMNE B KQ4YeCTBE HaUMOHanbHOro craHgaprta Poccunckon deagepaunm ¢ 1 ausapa 2014 r.

5 HacTodwuun craHgapt MmogaudpuumpoBaH No OTHOLLEHUIO K MexXgyHapoaHomy ctaHaapty |[EC 61000-4-
2:2008 Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniques — Electrostatic
discharge immunity test (Snektpomar-HuTHaa coemectumocTtb (OMC). HacTtb 4-2. MeToabl UCnbITAHUN U N3-
MepeHuUn. McnbiTaHna Ha YCTOMYUBOCTL K SMEKTPOCTAaTUYECKUM pa3paagam).

MexxayHapoaHbin ctaHaapTt IEC 61000-4-2:2008 paspadboraH nogkomuteTomMm /7 B «BblcOKOYACTOTHbLIE
SNeKTpoMarHuTHble aBneHua» TexHundeckoro komutera MOK TK 77 «9nekrpomMarHutHasg COBMECTUMOCTbY.

IEC 61000-4-2:2008 (BTOpOE M3gaHue) otMmeHAaeT n 3amMmeHsaeT nepsoe unsgaHune |[EC 61000-4-2:1995 u
nameHeHuna 1 (1998 r.) nu 2 (2000 r.) K nepBomMy n3gaHulo.

[lepeBoa C aHIMUUCKOTO A3blKa (en).

HanmeHoBaHWME HACTOoALUero craHgapra U3MEHEHO OTHOCUTENbHO HAMMEHOBaHUA MEXAYHapOAHOTrOo
craHgaprta ana npusegeHuda B coorsetcteun ¢ [OCT 1.5—2001 (noapasagen 3.6).

CCbINKN HA MeXayHapoaHble CTaHAapTbl, KOTOPbIE NPUHATBLI B KAYECTBE MEXIOCYAapPCTBEHHbLIX CTaH-
napToB, 3aMeHeHbl B pasgene «HopmaTtuBHbIE CCbINIKU» U TEKCTE CTaHAapTa CCbifikamMu HA COOTBETCTBYIOLLME
MEXIoCyaapCTBEHHbLIE CTAHAAPThI.

[lononHuTenbHble Ppasbl U CNOBA, BHECEHHbIE B TEKCT cTaHaapra Ana YyTO4HEHUsA obractu pacnpo-
CTpaHeHuda n odbekTa cTaHaapTusauun, BblaeneHbl NONY>XUPHbIM KYPCUBOM.

CBeaeHnsa 0 COOTBETCTBUU MEXIOCYAAPCTBEHHbIX CTAHAAPTOB CCbINTOYHLIM MEXAYHAPOAHbIM CTaHAap-
TaMm NPUBEAEHbLI B AONONHUTENBHOM npunoxxeHun HA.

CTeneHb cooTBETCTBUA — moandouunposaHHaa (MQOD).

CtaHaapt paspaboraH Ha ocHoBe npumeHeHna NOCT P 51317.4.2—2010 (M3K 61000-4-2:2008)

6 BBEEH BITEPBbIE

VIHbopmayusa 0b usmMeHeHUsaX K Hacmosdauwiemy cmaHoapmy nybrukyemecs 8 €xke200HO0M UHGOPpMalUOH-
HOM yKa3amerne «HayuoHarnbHbie cmaHoapmsbi», @ mexkcm u3MeHeHul U rnonpasokK — 8 eXXeMeCsa4YHOM UHOP-
MaUUOHHOM yKaszamerne «HauyuoHarnbHbie cmaHoapmel». B criydae nepecmompa (3amMeHbl) Ui OmMmMeHb! Ha-
cmosawezo cmaHoapma coomeememasayrouwjee yeedomrieHue byoem onybriukosaHo 8 eXXeMeCa4YHOM UHQOP-
MaUUOHHOM yKa3zamerne «HauyuoHarnbHblie cmaHoapmebi». Coomeemcemesyrowas UHpopmMmauus, yeeooMieHuUe
U MeKCMbI pasmelwaromes makKkxe e UHopmMayuoHHoOU cucmeme obujezo nosb308aHus — Ha ochuluarnbHOM
catime ®edepasibHO20 azeHmemaa ro MmexHU4YeCcKoMy peayruposaHuro U memporsoauu e cemu VIHmepHem

© CtaHaapTuHdopm, 2014

B Poccuinckon degepaumm HacTosaALWmMN CTaHAAPT HE MOXKET ObITb MOMHOCTLIO UIMM YAaCTUYHO BOCMPOU3BEAEH,

TUPaXUPOBAH U pacnpocTpaHeH B KayecTse oduumanbHOro usaaHus 6e3 paspelueHua deaepanbHOro areHTCTea
No TEXHUYECKOMY PEryrMpoBaHUIO U METPOSOMUMU
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BeBeneHue Kk IEC 61000-4-2:2008

Crangaptbl cepun MIK 61000 nybnukytoTcs oTaENbHLIMU YaCTAMU B COOTBETCTBUM CO CREAYIOLLEN CTPYK-
TYPOMU:

-4yacTtb 1. OCHOBGI:

obLLee paccMmoTpeHne (BBeaeHue, pyHaaMmeHTanbHbl€ MPUHLINIBI),

onpeaeneHns, TePMMHONOIUA;

- 4acTb 2. ANeKTpoMarHuTHasg o0CTaHOBKA:

OonucaHue anNeKTpoMarHMTHOM 0OCTaHOBKY,

Knaccudpukaumsa anekTpoMarHuTHOM 0OCTaHOBKY,

YPOBHU 3ANEKTPOMAarHMTHOM COBMECTUMOCTMU,;

- 4acTb 3. HOPMBI:

HOPMbl SMUCCUUN SAMEKTPOMArHUTHLIX MOMEX,

HOPMbl MTOMEXOYCTOUYUBOCTU (B TOM CTEMNEHU, B KAKOU OHU HE ABNAIOTCA NPEAMETOM PACCMOTPEHUA TEXHUYE-
CKUMUW KOMUTETAMM, padpadaTbiBalOLLIMMKM CTAHAAPTLI HA NPOAYKLUMUIO):;

-4yacTtb 4. Metoabl ucnbiTaHMU U USMEPEHUM:

METOA bl USMEPEHUM,

METOAbI UCTIbITAHUN;

- 4yacTtb 5. PykoBoacTBa Nno yCTAHOBKE M MOMEXONOAABNEHMUIO:

PYKOBOACTBA MO YCTAHOBKE,

PYKOBOACTBA MO NOMEXONOAaBNEHMIO;

-yacTtb 6. ObLmne craHaapThl;

- yacTb 9. PasHoe

Kaxknasa yactb nogpasaensaercs Ha pasaensl, KOTOpble MOTyT ObiTb ONyOnMKOBaHbI KaK MEXAYHAPOAHbIE CTaH-
naprtbl MO0 Kak TEXHUYECKUE YCITOBUSA UITU TEXHUYECKME OTYETHI. HEKOTOPBLIE 13 YKa3aHHbIX pa3aenos onybnukoa-

Hbl. [pyrne OyayTt onybnukoBaHbl C yKazaHMEM HOMEPA YacTH, 3a KOTOPLIM cneayeT aeduc, a 3arem BTOPOU HOMED,
yKasbiBalo LMK pasgen (Hanpumep, 61000-6-1).

Hacroawasa vyactb IEC 61000 asnaerca mexayHapoaHbiM cTaHAapTOM, yCTaHaBnNMBatoLLKMM TpeboBaHMUA No-
MEXOYCTONYNBOCTU N METOAbI UCMbITAHUM, OTHOCALLIMECA K ANEKTPOCTaTUYECKUM paspsaaam.

OCHOBHbLIMU U3MeHeHuamMun ctadaapra |[EC 61000-4-2:2008 no cpaBHeHUto ¢ IEC 61000-4-2:1995 (C nsmeHe-
HUAMW) ABNAIOTCA:

- ycTaHoBNeHne TpedoBaHMKM K AaTYMKy TOKA NPU pacLUMPEHUM Nomnocbl Yactot 40 4 ['Tu ¢ npumMepom garymka
TOKa, COOTBETCTBYIOLLETO YCTAHOB-NTIEHHbLIM TPEOOBAHUAM;

- BKIOYeHne ceBeaeHun 00 nsnyyaemblx nongx npu dNeKTpocTaTtUYeCcKUxX paspsaaax, co3aaBaemMblX YENOBe-
KOM, AepXallum METANNMUYECKMN NPEeaMET, U TeHEepaTopoM ANEKTPOCTAaTUYECKUX pa3psaa0B;

- paCCMOTPEHME BOMPOCOB HEONPEAENEHHOCTU USMEPEHUN C NpuMepamMun OI0aXKeToB HeonpeaeneHHOCTMU.

AY



FOCT 30804.4.2—2013
(IEC 61000-4-2:2008)
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M E X I' O C Y O A P CTBEHH bl W C T A H O AP T

COBMeCTUMOCTb TEXHMYECKUX CPeaCTB AeKTPOMarHUuTHas
YCTONHMBOCTD K 3JIEKTPOCTATUYHECKUM PA3PAOAM

TpeboBaHuA U MeTOAbI UCMNbITAHUN

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

INata BBegeHua — 2014-01-01

1 Obnactb NnpMeHeHunn

HacTosiwmit cTaHaapT pacnpoCTPaHAETCA Ha SNEKTPOTEXHUYECKUE, ANEKTPOHHLIE U Paduo31eKMpPOoHHbIe')
n3genua n obopygoBaHue (nanee — TEXHUMYECKME CPeEACTBA) U ycTaHaBNUBAaET TPeboBaHUA U METOAbI UCTNbITAHUN
TEXHUYECKUX cpeactB (TC) HA YCTOMYMBOCTb K AMEKTPOCTaTMYECKMM paspdaaaM Kak npu npamMoM BO3AENCTBUM
ANEeKTPOoCTaTUYECKNX pa3paaoB OT onepaTopa, Tak u HernpsamMom BO34ENCTBUK OT oneparopa Ha npeaMeTbl 1 000py-
JoBaHue, pacnonoxeHHble Bonusun TC. CtaHaapT yctaHaBNMBAET CTENEHU XKECTKOCTU UCMbITAHUN, YYUTBLIBAIOLLINE
pasnn4YHble YCNOBUA OKpyXKaloLlen cpeabl 1 akcnnyatauun TC, a Takke yctaHaBnMBaeT NpPoueaypbl UCTIbITAHUN.

Llenblo HACTOALLEro cTaHaapTa ABMAETCH yCTaHOBNEHWE 0DLMX NpaBuU OUEHKN KayecTBa PYHKLUMOHUN-
poBaHNa 0bopyaoBaHUA, NOABEPraloLLEerocs Bo3genCcTBnto SNEKTPOCTaTUYECKUX paspsaaos.

HacTtodawmn ctaHaapT yCTaHaBNMUBAET:

- TUMOBYIO POPMY TOKa paspaaa;

- CTENEHU XXECTKOCTU UCMbITAHUN;

- ucnbiTarensHoe obopyaoBaHUE;

- paboyee MeCTO ANnd UCMbITAHUMN;

- METOAbl NUCMbITAHUM;

- npoueaypbl KAaNnUOPOBKMU;

- HeonpeaeneHHOCTb U3MEPEHUN.

B HacToALleM cTaHagapTe NpUBEAEHbLI METOAbLI NPOBEAEHUA UCMNbITAHUW B NaDOPAaTOPHbLIX YCNOBUAX U HA
MeCTE aKcnnyarauum odopyaoBaHuda NOCne ero OKOH4YaTeNbHOU YCTAHOBKMU.

HacTtodawun ctTaHaapT He yCTaHaBNMBAET UCNbITAHUN KOHKPETHOW annapartypbl Unm cuctem. Ero rnas-
HOW 3aaa4en aBnaeTca obecnevyeHne BCeEX 3auMHTEPECOBAHHbLIX TEXHUYECKUX KOMUTETOB NO CTaHAapTU3auunu,
pa3spabarbiBaloWMX CTaHAAPTLl HA NPOAYKUUIO, OOLLIMMKM CCbINOYHLIMU AAHHBLIMW. TEXHUYECKNE KOMUTETHI NO
craHgapTusauum (nonb3oBaTtenu unu narotosutenn TC) HECYT OTBETCTBEHHOCTL 3a BbIOOP BUAOB U CTENEHEN
XKECTKOCTU UCNbITAHUN, NpuMeHaeMbix ana TC.

2 HopmMaTuBHbLIEe CCbINIKU

B Hacmosuwem cmaHoapme Ucrnosib3oeaHa CCbhiJZIKa Ha crnedyrouwiuu cmaHoapm:
[FOCT 30372—95 CoemMecmumMocmb MexHUYeCKUx cpeodcmae 3fiekmpomazHuUmHas. TepmMuHb! U
ornpeoesieHuUs.

[MTpuMeyaHune —Npn NoNbL30BaHNM HACTOSALLMM CTaHAapPTOM LienecoobpasHo NpoBEPUTEL AENCTBUE CChINTOMHBIX
CTaHAapToB B MHpOPMaLMOHHOW cucteMe obLlero nonb3oBaHUA — Ha oduunanbHoM cainTe degepanbHOro areHTCcTRa
Mo TEXHUYECKOMY PEerynmpoBaHnto U METPONOrnn B ceT MHTEPHET UM NO €XEeroHoO n3gaBaeMoMy MHHOOPMaLMOHHOMY
yKasaTento «HaunoHanbHble cTanAapThl», KOTOPbLIA OnyonvMkoBaH No COCTOSHUIO Ha 1 AHBaps TEKyLlero roaa, U no co-
OTBETCTBYHOLUNM €XEeMeCa4YHO nsgaBaeMblM MHDOPMaLUUOHHBIM YKaszaTensam, onyonvkoBaHHbIM B TeKyLeM roay. Ecnu
CCBINMOYHbIA CTaHAapT 3aMeHeH (M3MEHEH), TO NPX MNoMNb30BaHMU HaCTOSALLMM CTaHAapTOM CreAyeT PYKOBO/JCTBOBATLCS
3aMeHSLWLNM (M3BMEHEHHbBIM) cTaHAapTOM. Ecnn cchinoYHbIA cTaHgapT oTMeHeH 6e3 3aMeHbl, TO NONOXEHWE, B KOTOPOM
[laHa CCblfika Ha Hero, NPUMEHAETCA B YaCTW, He 3aTparuBatoLLEN 3TY CChINKY.

1) Paﬂ,MOSJ'IEI{TDOHHI:Ie N34E€J1NA U 060py;|,0|3aHme BblA€NNI€Hbl U3 COCTaBa 3JICKTPOHHbIX n3genun u 060pyﬂ,OBaHMFI B
LEeJTAX COGJ'II-O,EI,EHMFI I'IpVIHFITOIﬁ TEPMUHOJTOTMNI

N3paHune odpuumnanbHoe
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3 TepMUHbLI N onpepneneHns

B HacTodweM ctaHaapTe npuMeHeHbl TepMUHbl No FOCT 30372, a Takke crneayoLlme TeEPMUHbI C CO-
OTBETCTBYHOLUMMU ONpeaeneHnAaAMM:

3.1 MeTOo4 BO3AYWHOro paspaaa (air discharge method): MeTtog ucnbitaHMn, npu KOTOPOM paspsaaHbIv
HAKOHEYHUK UCMbITATENLHOIO reHepaTopa, HaxoadaLWnMNca Nnog HanpsXXeHnem, NoCTeENEeHHO NPUONMXatoT K UC-
noityemomy TC (MTC) 10 BO3HMKHOBEHUA paspdana B BO3AyXe MEXAY ucnbitatenbHbIM reHeparopom n ATC.

3.2 aHTUcTaTnvyeckun marepuan (antistatic material): Marepuan gnsa 3awurtbl OT CTATUYECKOTO IrEK-
Tpuyecrtsa, MUHUMU3UPYIOLLMW HAKONMNeEHUe 3apaaa npu cCOnPUKOCHOBEHUN NN OTAENEHUN OT TAKOIO0 XKe UMK
apyroro nogodHoro marepuana.

3.3 kanuopoBka (calibration): CoBOKYNHOCTb onepaunin, yctaHaBnuBaloLLUUX NOCPeaCTBOM CCbIJIKM Ha
TpeboBaHUA CTaH4APTOB 3aBUCUMOCTb, CYLLUECTBYIOLLYIO NPU ONpeaeneHHbIX YCNoOBUAX, MEeXay noKkasaHuem
N pe3ynbTatoM U3MEPEHNS.

3.4 ucnbiTaHnAa Ha cooTBeTCTBUE TPpeboBaHUAM (conformance test): IcnbitTaHusa npeacraBUTENbHOIO
obpasua TC ¢ uenbto onpeaeneHnsa coOOTBETCTBUA pa3paboTaHHOro U narotosneHHoro TC tpeboBaHUAM Ha-
CTOALLEero craHgapra.

3.5 MeToa KOHTAKTHOro paspsaga (contact discharge method): MeTtoa ucnbltTaHuMU, NPU KOTOPOM pas-
PAAHLIN HAKOHEYHUK UCMBITATENBHOIO reHepartopa BO BPeEMA paspsaga Haxoautcd B conpukocHoseHun ¢ NTC
1 paspag Nnpou3BoaAUTCA NPU NOMOLLN pa3paaHOro Knw4a BHYTPU UCNbITATENbHOIO reHeparopa.

3.6 nnacTtuHa cBA3Kn (coupling plane): Metannuyeckun nNUCT UNKU NNAcTUHA, KOTOPbLIE MOABEPrarlTCS
ANeKTpoCcTaTM4YeCcKoOMY paspaay Anad uMmutaumum Bo3gEUCTBUSA ANEKTPOCTAaTUYECKUX pas3paaoB HA ODBLEKTLI, Ha-
xopdawmneca pagom ¢ MTC. INpu ncnbiTaHUAX NPUMEHAOT TOPU3OHTANBHYIO N BEPTUKANBbHYIO NNACTUHLI CBA3M.

3.7 yxyaweHue KavyectBa (pyHKUMOHUpoBaHUA (degradation of performance): HexenarenbHoe n3-
MEeHeHne KkadyecTea PyHKUMOHUpoBaHUAa TC B cpaBHEHUU C YPOBHEM KayecTBa PYHKLUMOHNPOBAHUSA, YCTAHOB-
NEHHLIM U3TOTOBUTENEM.

[ToumevyaHne — TepMUH «yxyaLUEHUE» MOXET NPUMEHATHCS KaK K BDEMEH-HbIM, TaK U MOCTOAHHBIM HapyLLIEHMK-
AM paboThlI.

3.8 npamoe BosgeucTeue (direct application): 3nekrpocrtatnyecknn paspsaa HenocpeacrseHHo Ha UTC.

3.9 aneKTpoOMarHUMTHaA COBMeCTUMOCTb (electromagnetic compatibility): Cnocobrocms TC pyHKU U-
OHUpPOB8amMb C 3a0aHHbIM Ka4ecmeoM 8 3a0aHHOU 351eKmpomMa2HUMHoOU obcmaHoO8Ke U He co3dasamb
Hedornycmumbix 35716 KMpPOMa2HUMHbIX nomex dpyaum TC.

3.10 anekTpocTaTnuyeckumn paspaa (electrostatic discharge): MMnynbCHbIM NEPEHOC ANEKTPOCTATUYE-
CKOro 3apaga Mmexay Tenamu ¢ pas3HbIMU SNEKTPOoCTaTUYeCKUMIN NOTEHUMaNnamMm.

3.11 HakonuTenbHbLIN KOHAEHCcATOP (energy storage capacitor): KoHaeHcaTop UCMNbITATENbHOIO reHe-
paTtopa, eMKOCTb KOTOPOro COOTBETCTBYET INMEKTPUYECKON €MKOCTU TENna YenoBekKa.

[] pPUAMEYaHWNE — MoxeT NPpeaCTaBIIATb cobon ﬂ,MCI{peTHbII?I ArIeMEeHT WK paclripeeJiIicHHYK €eMKOCTb.

3.12 nnacTuHa 3aszemneHusa [ground reference plane (GRP)]: 'lnockaa nposoaaLlaa nnactnuHa, noTeH-
Lnan KoOTopon UCMNOSb3YETCA B KAYECTBE 00LLEro 3a3emMnAaroLLEro NPOBOAHMKA.

3.13 BpemMsAa yaepxkaHua 3apaga (holding time): NpoMeXXyTok BpEMEHU, B TEYEHUE KOTOPOTro CHUXKEHNE
UCNbITATENBLHOIO HANPAXXEHUA, BbI3BAHHOE YTEYKOU B HAKONMUTENBLHOM KOHAEeHcaTope, He npeBbiaeTr 10 %.

3.14 yCTOUYUBOCTDb K JNEKTPOMArHUTHOM nomexe [immunity (to disturbance)]: Cmrocob6Hocmb TC coxpa-
HSIMb 3a0aHHoOe Kadecmeo (PYHKUUOHUPOGaHUS nNpu eo3delcmeuu Ha HUX 3J1eKmpoMa2HUMHbIX ITOMeX.

3.15 Henpsamoe Bo3geuncTBue (indirect application): InekrpocraTM4eCckUn paspsag Ha NNacTuHy CBA3MU,
pasMeLleHHyo Bonu3n UTC, uMuTUpyroLLmMn paspsaa ot 00CnyXMBaloLLEro nepcoHana Ha o0bekTbl, pacnorno-
>XeHHble Bonu3n ATC.

3.16 Bpema HapactaHua (rise time): [NpomMeXXyToK BpEMEHU MeXay MOMEHTaMMu, Koraa MrHOBEHHOE
3HaYeHnUe nMnynbca A0CTUraeT YCTAHOBINEHHbIX HU3KOIO N BbICOKOIO nNpeaenbHbIX 3HAYEHUN.

[TpuyMmedyaHUNe —ECNN He yCTAaHOBMNEHLI UHbIE 3HAYEHUA, B KAYECTBE HU3KOIro U BLICOKOro nNpeAerbHbIX 3Ha4e-
HUK npuHUMatroT 0,1 1 0,9 NnMKoBOro 3Ha4eHUa MMnynbeca.

3.17 Bepudukauuna (verification): Komnnekc onepaunun Ana npoBEPKN UCMbITaTENbHOro 000pya0BaHUS
(HanpuUMep, UCNbITATENLHOINO reHeparopa U coeaAnHUTENbLHbLIX Kabenen), a TakKke And AeMOHCTpauun Toro,
YTO UCNbITaTENbHAA cucTEMA PYHKLUMOHUPYET.

[] PMMEYHYHaHNE — MeToahbl, NCNoJib3yeMble AJ1A Beplflq)Ml{aLl,MM, OTJINMYaOTCA OT METOL OB I{aJ'II/ISDOBI{VI.
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4 O0wwune NonoXxeHus

HacToawmmn ctaHgapT pacnpocrpaHsaerca Ha TC (obopyaoBaHue, CUCTEMbI, NOACUCTEMbI U NEPUPEpPUn-
Hbl€ YCTPOWCTBA), KOTOPbIE MOTYT NOABEPratbCA BO3AENCTBUIO ANEKTPOCTATUYECKUX Pa3paaoB B pearnbHbIX
YCINOBUSAX OKpYXKaloLLUEW cpeabl U 3Kkcnnyarauun, Takmx, HanpuMmep, Kak HM3Kkagd OTHOCUTENbHAaA BNaXXHOCTb
BO34yXa, UCMONMb30BaHNE NOKPLITUA C HU3KOWN NPOBOAUMOCTLIO (MCKYCCTBEHHOE BOJNTOKHO), oAeXKAbl U3 BUHUNA
n 1.n. (noagpodHaa nHpopmMmaumna npuBeaeHa B NpunoXXeHumn A, noapasaen A.1).

[MpumMmeyaHune — Bonee TOMHBIM TEPMUHOM, OTPa)KaroLLMM AaHHBIA npoLuecc, ABNAETCA TEPMUH « UMMYITbCHbIN
pa3psa CTaTUYECcKOoro arekTpuyecTBa». TeM He MeHee, TEPMUH «3NeKTpocTaTUYeCcKnin paspsaa» LLUMPOKO NPUMEHSAETCS U
NO3TOMY UCMOSB3YETCA B HAMMEHOBaHWN HACTOALLEro cTaHjapTa.

5 CteneHun XXeCcTKOCTU UcnbIiTaHUN

[lna ncnbiTaHuin 000pPyaOBaAHUA HA YCTOMYUMBOCTb K JMNEKTPOCTAaTUYECKUM paspsagamM yCTaHaBMMBALOT
CTEMNEHU XXECTKOCTU UCMNbITAHUKU, YKa3aHHble B Tabnuue 1.

[lpeano4YTUTENbHLIM METOAOM UCMHBLITAHUN ABRAETCA METOA KOHTAKTHOMO 3MNMeKTPOCTaTUYeCcKOoro pasps-
na. Metog BO3AyLUHOIO 3MNMeEKTPOCTATUYECKOro paspaaa UCMONb3yT B criydadax, Koraa HEBO3MOXHO MPUME-
HUTb KOHTAKTHbLIN pa3paa. CteneHn XeCTKOCTU UCMbITAHUWU U 3HAYEHUA UCNLITATENBLHOIO HanpsXeHua AnA
Ka)Xgoro Buga paspagos npuBegeHsl B Tabnuue 1. Anga ka)xgoro Meroga ncnbiTaHM nNpuBeaeHbl pasnnuyHbie
3HAYEeHUAa HanNpPs>XeHUa BBUAY pasnnynga MeToaoB uUcnbiTaHUKU. OAHAKO 3TO HE 03HAYaEeT, UTO XKECTKOCTb UC-
NbiITAHWUW OyaeT 0O AMHAKOBOW ANS pa3HbIX METOAO0B.

[ToapoOHbLIE CBEeAEHUA, KacaloLmMecs pasnuyHbiX napamMeTpoB, KOTOPbIE MOMYT BIIMATL HA YPOBHU Ha-
NPsS>XKEHUN, A0 KOTOPbIX MOXET ObITb 3apAXKEHO Teno YenoBeka, NpuBedeHbl B NpunoxeHnn A, pasgen A.2. B
NnPUNoOXXeHun A, pasgen A.4, npuBeaeHbl NPUMEPLI NPUMEHEHNA CTENEHEN XKECTKOCTU UCNbLITAHUN, COOTBET-
CTBYIOLLUX pasnn4YHbIM YCNOBUAM aKkcnnyatauum TC.

[1pn npuMeHeHnn MeToga BO3AYLUHOIMO 3MEKTPOCTATUYECKOro paspaga UcnbiTaHMAa NPOBOAAT CO BCEMU
CTENEHAMM XKECTKOCTH, NpuBeaeHHbIMKU B TAONMUe 1, BKNto4Yaa 3agaHHy0 CTENEHb XXECTKOCTU. ['1pU NpUMeHe-
HUM METOZA KOHTAKTHOro 3MNeKTPOCTaTUYEeCKOro paspaga UcnbitTaHna nNpoBOAAT C 3a4aHHOU CTENEHLIO XKECT-
KOCTU, €CNnn TOJNIbKO MHOE HE YCTAHOBIEHO TEXHNYECKMMU KOMUTETAMUN MO CTaHZapTusauumn, paspadarbiBato-
LLUIMMW CTaHAAaPTbl HA NPOAYKLMUIO.

Tadnuua 1—CreneHn XeCTKOCTU UCNbITAHUIA

KOHTaKTHBI pa3psas Bo3ayLUHbI pa3psag
CTeneHb XeCTKOCTH cnblTaTenbHOE HalrpAaXxeHune, KB CTeneHb XeCTKOCTHU NcnbiTaTenbHoOE HalpAaXeHune, KB
1 2 1 2
2 4 2 4
3 6 3 3
4 3 4 15
xD CreumnansHoe X1 CreumnansHoe
1) X — oTkpbITas cTeneHb XeCcTKOCTW UcnblTaHwii. McnbiTaTensHoe Hanpsix)eHue JOMKHO BbiTb YKa3aHo B TEXHUYE-
CKO AOKyMeHTauuu Ha TC KOHKpeTHOro Buaa. Ecnu ycTaHoBneHo Gonee BbICOKOE UCMbITATENBHOE HaMpPsXKeHWe, YeMm
yKa3aHo ANSA cTeneHeil KeCTKOCTH, HeoBX0AMMO UCMONb30BaTh CreumanbHoe UenbiTatensHoe 06opynoBaHme.

6 AcnbiTaTenbHbIN reHeparTop

6.1 OouMe NnonoXxeHus

OCHOBHbIMW 9NEMEHTAMU UCMbITATENBLHOIO reHeparopa ABNAKTCA:
- 3apsaaHbiv pe3ncTop R.;

- HakonuTenbHbIN KOHAEHCATOp C;

- pacnpeaeneHHasi eMKoCTb C;

- paspsaaHbIA pe3nucTop Rj;

- MHAUKATOP UCNbITATENLHOMO HANPAXEHUS;

- paspaaHbIN KITHOM;

- 3apAaHbIN KITHOM;
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- CMEHHbI€ HAKOHEYHUKN pa3pAaaHoro anekrpoga (CM. PUCYHOK 3);

- MNPOBOJ 3a3eMNEHUA UCMNbITATENbLHOMO reHeparopa;

- UCTOYHUK ANEKTpOonnTaHus.

YNpoLleHHaa CXemMa UCMbITAaTENLHOIO reHepartopa npuBeaeHa Ha pucyHke 1. [letanm KOHCTPYKLUMKN UC-
NbITAaTENLHOIO reHeparopa Ha pUcyHke 1 He NoKasaHbl.

Rc Rd
o+— — - C
Pa3psagHbli HAKOHEYHUK
3apsaHbIA KoM PaspsagHblA KoY
NCTOYHUK
BbICOKOBOJIbTHOTO C +C
HanpPsXeHNs s vd

NMOCTOAHHOIO TOKa

®
KoHTaKT 3a3emMieHUs

[TpumMmeyvyaHNA

1 C4 — pacnpeaeneHHas eMKOCTb Mexay MCnblTaTeNbHbIM TEHEPATOPOM U €ro OKPYXXEHNEM.
2 3HadveHune C, + C_ fonmxHo ObITb paBHO 150 nd.
3 3Ha4eHne Ry AOMKHO ObITk paBHoO 330 OM.

PucyHok 1 — YnpolleHHas cxeMa UCnblTaTeNbHOro reHeparopa

CxemMa UCcnbITaTeENbHOMO reHeparopa, npeacraBneHHasa Ha PUCyHKe 1, He getanu3npoBaHa, U Tpe-
OOBaHUS K SneMeHTaM reHeparopa He yCTaHOBIEHbI, YYUTbIBAA, YTO UCMbITATENbHbLIA rEHepaTop AOJKEH
COOTBETCTBOBAaTb TpeboBaHNAM 6.2 npu OLIEHKe B COOTBETCTBUK C npoueaypamMu, yCTaHOBNEHHbIMU B MPU-
noXxeHuu B.

6.2 TexHU4YeCKue XapakTepucTuku U KavyectBO PyHKLUMOHUPOBAHUA UCNbITATENIbHOIO reHeparopa

McnbiTaTenbHbIU TEHEPATOP AOJMKEH COOTBETCTBOBATbL TPEOOBAHUAM, YCTAHOBIIEHHBIM B Tabnuuax
2 N 3. VlneanbHaa popma pas3pdaaHOro Toka UMCNblTaTeENbHOINO reHeparopa npeacraBrneHa Ha PUCYyHKe 2
U Tam Xe npuBeaeHbl USMEPUTENbHbIE TOYKNU, MPUMEHNTENBLHO K KOTOPbIM YCTAHOBNEHLI TpeboBaHNA Ta-
onuu 2 n 3.

COOTBETCTBUE UCMbITATENLHOIO reHeparopa TpedoBaHnaM Tadbnuu 2 n 3 40MKHO ObITb NOATBEPXOAEHO
MeTogamMun, yCTAHOBNEHHbLIMU B NPUNOXKEHUU b.

Tadbnuua 2—-00wWune TpeboBaHUA

[TapameTp 3HavyeHune

BbIXoAHOE (UCNbITaTeNbHOE) HAaNpaXXeHne, [To MeHbLlen Mepe, oT 1 A0 8 KB (HOMUHanbHoE)
KOHTaKTHbIW pa3pag (CM. npumedaHune 1)
BbIXoAHOE (UCNbITaTeNbHOE) HAaNpaXXeHne, [1o MeHbLLen mepe, oT 2 Ao 15 KB (HOMWUHaNbLHOE)
BO34YLUHbIN pa3psag (CM. npumMmedaHue 1) (CM. NpumMeYaHue 3)

lorpellHOCTb MHAUKaLU UK BBIXOAHOrO HanpsaXXeHus +5%

|JONAPHOCTbL BBIXOAHOIO HanpaXXeHs [TonoxuTtenbHaa n oTpuuaTtenbHas
Bpema yaepxaHua 3apsaga 25¢C
Bua paspaga OAWHOYHBLIM pa3psas (CM. npuMedaHue 2)

[TpuMeYyaHNS

1 BeIxogHOEe (UCnbITaTeNbHOE) HanpaXeHNne N3MePSAIOT Ha paspsaaHOM SNeKTPOAE UCMbITAaTENBHOIO reHepaTtopa.

2 VcnblTatenbHbl reHepaTop AOMKeH obecnevnBaTh A4NA UccnefoBaTENbCKUX Lenel YacToTy nocnenoBaTtesib-
HbIX UMMyNbCOB He MeHee 20 pa3pAaaoB B CEKYHAY.

3 B NnpUMeHeHUN UCMbITATENMBHOMO reHepaTopa HanpsXeHneM Bo3gyLIHOro paspaga 15 kKB HeT HeoOXxoaMMOCTH,
eCnn MakCUManbHOe UCMNONb3yeMOe UCNbITaTeNbBHOE HanpsXXeHWe HUXKe 3TOro 3HavYeHus.

4



Tadnuua 3 —TlapaMeTpbl UMNOyNbCa pa3pagHOro ToKa
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1PU KOHTAKTHOM Pa3pAic

CTeneHb XecTkocTu | McnblTaTenbHoe Tok nepBoro Bpema HapacTaHua | Tok paspdaga npu 30 He | Tok paspaga npu 60 HC
NCMbITaHUA HanpaxeHune, KB | Mmakcumyma (£ 15 %), A t (£ 25 %), HC (£ 30 %), A (£ 30 %), A
1 2 7,5 0,8 4 2
2 4 15 0,8 3 4
3 6 22,5 0,8 12 0
4 3 30 0,8 16 3

[TpuMeYyaHUS

1 OnopHOU TOYKOW namepeHusa spemMeHun 30 n 60 He AN paspsagHoOro Toka ABNAeTCcAa MOMEHT, Korga paspagHbin TOK
Brnepeble gocturaeT 10 % 3Ha4YeHUA NepBoro MakCuMyma paspagHoro Toka.

2 Bpems HapacTaHus . — MPOMEXYTOK BpeMeHU MeXay MOMeHTaMu, Korga paspsaHel Tok gocturaet 10 % n 90
% 3Ha4YeHUA NepBoro MakCUMyMa paspagHoro Toka.

A1)

I
159 10%1
, 90 % I, J P
Tok, A '
V‘
5

80 90 100

r

i. 10 % 1,
l 10 20 30 40 50 60 70

Bpemsi, HC

PucyHok 2 — Popma paspagHoro Toka UCnbiTaTtenbHOro reHepaTtopa (KOHTakTHbIN pa3pag, UcnbltatensHoe HanpaxeHune 4 kB)

YpaBHeEHUE AnNd uaeanbHon doopmbl paspagHoro Toka / (f) (PUCYHOK 2):

rae

T, = 1,1 HC;
To = 2 HC;

T3 = 12 HC;
T4 = 3/ HC;

Ky = exp

/[, =16,6 A (npu 4 kB);
I, =9,3 A (npu 4 kB);

n=1,8.

f1 f1
(4 (4
o PR o TSP
T —t [/ T —t
V17 exp| = [+ 2 x237  xexp| —
14+ — 14+ —
W, \ '3 /
/ 1/ / 1/
Y /”Tz\/” o 3 /”T4\A
: 5 = EXP :
L AN Y T4\ 13
\ y, \ y,

B KOHCTPYKUMWU MUCNbITATENBLHOrO reHeparopa AOMmkHbl BbiTb NPeayCMOTPEHBI YCTPONCTBA, NPEA0TBpa-
LIaoLLmMe co3gaHue HenpeaHamepeHHbIX U3NnyyYaemblX UNU KOHAYKTUBHBIX 3MEKTPOMArHUTHbIX MOMEX UM-

MNyfbCHOIO UMM HEMNPEPLIBHOIO Xapakrepa ¢ TeM, YToObl napasnTtHbie 3P eKkTbl HE OKa3bliBaNM BIUAHUA HA
UCNbITYyEMOE UK BCnomMorarenbHoe obopyaosaHue (CM. npunoxeHue D).
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dopma n pasMepbl pa3psaHbIX INEKTPOAOB UCMbITATENbLHOMO reHeparopa AOIDKHbl COOTBETCTBOBATL
NPUBEAEHHbLIM HA PUCYHKE 3.

[lonyckaeTcsa NPpUMEHEHME N3ONUPYIOLLETO MOKPLITUSA SNEKTPOAOB, MPU 3TOM AOMKHbI cOBnoaaTbCa Tpe-
6oBaHuA, NpeabaBnNsaeMble K (hopMme paspsagHOro Toka.

Kopnyc reHepatopa

CMeHHas vyacTb (HaKOHEYHUK) 012 + 1

8 + 1

OCTpbI KOHeL,

b) Pa3psigHbliA HAKOHEMHUK ANS UCNBITAHUSA METOAOM KOHTaKTHOro paspsiaa

Pb'lcyHOK 3 — 383pﬂ,ﬂ,Hble HaKOHEYHWKW UCTbITaTelIbHOIo reHeparopa

[lna vcnblITaHUN METOAOM BO3AYLLUHOIMO paspsaga UCnonb3ylT UCHbITATENbLHbLIA reHepaTop, NPUMEHAE-
MbIA NPU MPOBEAEHNUN UCNbITAHUN METOAO0M KOHTAKTHOIO paspaaa, npu 3toMm paspsaaHblid KoY JOMKeEH ObITb
3aMKHYT. MicnbiTaTeENbHLIN reHepaTop A0IMKEH ObITb CHaOXXeH 3aKpyrneHHbIM HAKOHEYHUKOM B COOTBETCTBUU C
PUCYHKOM 3a. [TOCKONbKY UCNONb3YETCA OAUH U TOT XXE UCNbITATENbHbLIW rEHEpPATOpP, TPEOOBAHUA, OTHOCALLNE-
CA K METOAY BO3AYLUHOIO paspsaaa, AONONMHUTENBHO HE NMPUBOAATCA.

[nunHa npoBoaa 3a3eMIneHns UCnblTaTeNnbHOro reHeparopa AomkHa obiTb (2 £ 0,05) M, a ero KOHCTPYKLUA
nomkHa obecnevmBarb BbiNONMHEHNE TPEOOBaAHUN K PpOpME reHepUpyeMbIX UMNYNbCOB paspAaaHoro Toka. Anm-
HY NpoBOoAda 3a3eMNeHnsa N3MepAIoT OT Kopnyca reHeparopa A0 KOHUa TOYKM coeanHeHunsa. Msonaumna nposoaa
3a3eMNneHnsa UCNbITaTeNbLHOIO reHeparopa AomKHA UCKMoYaTh YTEUKY pa3paaHOro Toka Ha oocny:xusatoLmn
nepcoHan unu 4yepes npoBoadLLIne NOBEPXHOCTU NMPU UCNbLITAHUAX HA YCTOMYUBOCTb K SMNMEKTPOCTATUYECKUM
paspagam.

[TpoBOA 3a3eMIMEHUA, NUCMONMb3YIOLWMUCA MPU UCNbITAHUAX, AOJKEH ObIThb TEM Xe CaMbIM UIMN UOEHTUY-
HbIM MPOBOAY, UCMNOSb3YIOLLEMYCH BO BPEMSA KanndpoBKN.

[lon HegocTaTto4vyHOM ANUMHE NPOoBOAAa 3a3eMINEHUda UCNbITAaTENLHOrNo reHeparopa (Hanpumep, Npu 3Ha-
YNTEMNBHOWN BbLICOTE UCMLITYEMBIX TC) AONYCKAETCA UCNOMb30BaTh NMNPOBOA 3Aa3€EMINEHUA UCNbITATENLHOIO re-
HepaTopa ANMHOM A0 3 M Npu obecneyeHnn BbINONMHEHNA TPEOOBAHUN K pOopME reHEPUPYEMbIX UMIMYIbCOB
pas3paaHOro Toka.

6.3 Bepudunkauumna ooopygoBaHusa Ans CO34aHUA 3MEeKTPOCTaTUYECKUX paspAaaoB

Llenbio Bepudukaumm ABndeTca noaATBepKaeHUe Toro, YTo obopyaoBaHue, ycTaHOBNEHHOE Ha pabo-
yemM MecTe ANA UCTbITAHUW HA YCTOMYNBOCTb K SMEKTPOCTAaTUYECKUM paspaaam, PyHKUMoHupyet. ObopyaoBa-
HUE, yCTAHOBJIEHHOE Ha paboyemMm MecTe ANd UCNbITaHUN HA YCTOMYMBOCTDL K ANEKTPOCTaTUYECKMM paspaaam,
BKINOYaET B cebA:

- UCNbITATENbHbLIN FTEHEPATOP ANEKTPOCTATUYECKUX PA3PAO0B;

- NIPOBOJ, 3a3eMNEHNS;

- pe3ncTopbl conpoTuBneHnem 470 KOM;

- MNACTUHY 3a3eMINEHUS;

- BCe coeaunHeHuna, obpasytomne nyTb paspaaHoro Toka.
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[Mpumepbl pabo4yero mecra gnsg ncnbiTaHnm HactonbHbIX TC npuBeeHbl HA PUCYHKE 4, HAMOMNbHbLIX TC —
Ha PUCYHKe 5.

OaHNUM U3 METOA0B Bepudukauum odopyaoBaHUAa ANA CO3AaHUA 3NEKTPOCTAaTUYECKUX pa3psaaoB AB-
naetca HabnogeHne CKPoBOro paspsga, nogaBsaemMoro Ha nnacTtuHy ¢cBA3M METOAO0M BO3AYLUHOIO paspsaa.
[1poBepsaeTca co3gaHne HeDONbLUNX NCKPOBLIX pa3paa0B NPU HU3KOM HAMPSAXEHUU U DONbLUNX NCKPOBLIX pas-
PAA0B rnpu 6onee BbICOKOM HanpsaXXeHuu. 1o npoBeaeHUA AaHHOW MPOBEPKN BAXXHO NPOBECTU NPOBEPKY KOH-
TakTa npoBoaa 3a3eMIneHuda n ero pasmeLleHue.

[TpumeHeHne Takoro meroga sepudukaunn nmeeT crnegyroulee obocHoBaHue. [ockonbKky dopma
UMMNynbca pas3psaaHoOro Toka UcnblTatenbHOro reHeparopa oObIYHO CyLEeCTBEHHO HE U3MEHSAETCA BHE3an-
HO BO BpPEMSA aKcnnyatauum (HanpuMmep, BpemMa HapactaHua U ANUTENbHOCTb UMMNYNbCA, Kak NpaBuno, HEe
N3MEHAIOTCA), TO cOOU B UCNbITATENBLHOM reHepaTtope Hanbonee BepPOATHbI U3-3a TOr0, YTO HANPSAXEHUE
Ha pa3psaaHbl ANEKTPO4 HE NOJAaEeTCH UMM OTCYTCTBYET KOHTPONb HanpsxeHusa. Jliobon n3 kabeneu, co-
NPOTUBNEHUN NN COEAUHEHNN MOXKET ObITb NOBPEXAEH UNUN YyTPaA4YEeH, YTO NPUBOAUT K OTCYTCTBYIO pas-
paga. Bepudukauuio obopygosaHna agnga co3gaHna anekTpocTtatuvyeckux paspsaaoB NpoBOAAT A0 Ha4Yana
NCMbITAHUN.

7 Pabouee mecTto aAnsa ncnbiTaHUA

7.1 AcnbiTaTenbHOe 060pyaoOBaHUue

Paboyee MecTo ANA UCNbITAHUA COCTOWUT U3 UCMbITATENLHOrO reHeparopa, ucrnoiryemoro TC n BCMO-
MOraTenbHOro UcnbIiTarenbHOro odbopyaosaHnd, HeobxoaAMMOro And BO3AEUCTBUA CrneayrowmMmMnu NpaMmbiMn U
HENPAMbIMU 3NEKTPOCTAaTUYECKUMU paspsagaMn:

a) KOHTAKTHbIMU pa3psagamMu Ha NPoBOAALLME NOBEPXHOCTU UcnbiTyemoro TC n nnacTtuHbl CBA3WN,

D) BO3AYLUHbIMKU pa3pagamMu Ha N30NMpPoBaHHbIE NOBEPXHOCTU ucnbityemoro TC.

B 3aBMCMMOCTU OT MECTAa NPOBEAEHNA UCNbITAHUA pa3genatoT Ha NPOBOAUMbBIE B UCMbITATENbHbIX N1A00-
paTopuax U Ha MeCTe akcnnyataumm odbopyaoBaHuA.

[TpeanoyYTUTENBHLIM BUAOM UCMLITAHUKW ABNAKTCA TUNOBLIE NCMbITAHUA HA COOTBETCTBUE, NPOBOAUMbIE
B UCMNbITATENbLHON naboparopumn.

NcnbiTyemoe TC AOMKHO ObITb YCTAHOBNEHO U CMOHTUPOBAHO B COOTBETCTBUU C TEXHUYECKOWN JOKYMEH-
TaLunuen U3roToBUTENS.

7.2 Paboyee mecTO ANA UCNbITAHUNU, NPOBOAUMbBIX B UCNbITaTeSNIbHbLIX FTA0OOPATOPUAX
7.2.1 TpeboBaHUA K UCNbITAHUAM

[1pu npoBeaeHnn NCNbITAHUN B UCNbITATENbHbLIX NMAabopaTopuAax U BbINMONMTHEHUN YCNOBUN MO 8.1 AOIMKHbI
cobniogarbcqa cneayoLine npasuna.

Ha nony naboparopun aormkHa ObiTb YCTAHOBEHA NacTUHa 3a3eMIeHnda — MeTannnmyecKknin NUCT (Mea-
HbIM NN aNIOMUHUEBLIN) TONWKWMHON HE MeHee 0,25 MM. [lonyckaeTca ncnonb3oBaTh Apyrue marepuanbl, Npu
3TOM TOMLUNHA NUcTa AoMmKHa ObiTb HE MeHee 0,65 MM.

[1nacTuHa 3aseMneHunsa gomkKHa BbICTyNaThb 3a KOHTYP ucnbityemoro TC nnu ropu3oHTanbHOU NNacTUHLI
CBSA3U (ECNN TAaKoBas UMEETCH) C KaXKaoM CTOPOHbI HE MeHee Yyem Ha 0,5 M 1 gomkHa ObITb COeanHEHA C CU-
CTEMOU 3aLUUTHOTO 3a3eMINEHUS.

Ncenbityemoe TC gOmKHO ObITb YCTAHOBIEHO U NMOAKIOMEHO B COOTBETCTBUN C DYHKLIMOHANBbHBLIMU TPE-
O0BaAHUAMM.

PaccTtosaHne mexay ucnbityembiMm TC 1 cTeHaMKM NOMELLEHUA, a TAKXKE NIOObIMN METANTNMUYECKUMU NPea-
MeTaMM OOIMKHO ObITb HE MeHee 0,8 M.

NcnbiTyemoe TC n ncnbiTatenbHbIM reHeparop (Bkntovas nodon BHELWWHUA UCTOMHUK MUTAHUSA) OOJTK-
Hbl ObITb MOAKIMOYEHbI K CUCTEME 3aLUUTHOIO 3a3eMIeHNa B COOTBETCTBUM C TPEOOBAHUAMM MO 3KCMIya-
Tauuunu, yCTaHOBAEHHbLIMU N3rotosuteneM. HONONMHUTENbHbLIE COEAUHEHUA C 3alUUTHLIM 3a3EMIMEHUEM HE
AonycKarTcs.

CnnoBon N CUrHanbHbIX Kadenun AonXHbl ObiTb pa3mMmeLleHbl B COOTBETCTBUU C YCNOBUAMWM yCTa-
HoBKK TC.

[1poBOA 3a3eMNEeHNA UCNbITATENLHOrO reHepartopa A4onxeH OblTb COeagUHEH C NNACTUHOW 3a3EM-
neHua. B cnyyae, ecnn AnuHa npoBoja nNpeBbILLAET ANMUHY, HEOOXOANMYIO ANA nojgadn paspsaloB Ha
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BbIOpAHHbIE TOYKN, TO UINMULLHIOK YacTb NPOBOAA 3a3eMNEHNA HEOBXOAMMO PA3MECTUTb HA HEMPOBO-
ASILLEN NnacTUHE 3a NpeaenamMmmn nNnacTuHbl 3asemneHns. Npoeoa 3a3eMneHnsa 4O0MmMKEeH pacnonaraTbes
He 6numxe 0,2 M K APYrMM NPOBOASALLUNM YaCTAM, 32 NCKITIOYEHNEM NNACTUHbI 3a3EMIEHUA.

puMMeyYaHWeE — ,D,OI'IyCKEIETCFI COEANHATDL NMpoBO4 3a3eMITIeHNA C MeTannn4eckon cTeHON UCNbITAaTENBHOW Na-
60paTOpVII/I, €CIln CTeHa 3AJ1IEeKTPUNYeCK NoACOeNHEHA K TJ1aCTUHE 3a3EMITICHNA.

CoeauHeHna 3asemMndalomnx NpoBoA0B C NNAaCTUHOW 3a3eMIEHUA, a TaKKe BCE APpyrne coeauHEeHud
OOJHKHbI 0Onagarb BO3MOXXHO O0ree HU3KMM COMPOTUBIEHUEM, YTO AOCTUIAETCH, HAaNPUMEP, C MNOMOLLBbIO Me-
XaHUYECKUX KneLwlen AN BbICOKOYACTOTHOIO COEAUHEHNA.

Ecnu TpebyloTca nnacTtuHbl CBA3U, HANPUMEP, AN HENPAMOro NPUMeEHEHUa pa3psaaoB, OHU AOMMKHbI
ObITb U3rOTOBMNEHbLI U3 METANNUYECKUX NUCTOB (MEAHbIX UMW antoMUHUEBBLIX) TONLLMHON HE MeHee 0,25 MM
(QonyckKkaerca ncnonb3oBaTh Apyrne marepuansbl, Npu 3TOM TOMLWMHA NUcTa 40mKHA ObiTb HE meHee 0,65 MMm)
M NOAKMIOYEHBbI K NNAacTUHE 3a3€MNEHUA C MOMOLLBLIO NPOoBOAA, UMEIOLLIErO HA KaXXaA0M KOHLUE pPEe3UCTOpPbl CO-
npotueneHnem 470 KOM. Pe3ncTtopbl AOMKHbI BblAEPXKNBATb HaNpPAXEeHUEe 3NneKTpocTaTUYeCcKoro paspsdaa.
Pe3uctopbl 1 NpoBoAAa AOMMKHbI ObITb N30NUPOBAaHbLI, YTOOLI N30eXxaTb KOPOTKOro 3amMblKaHWUSA, KOraa npoBoa
NnpUKacaeTcda K nrnactuHe 3a3eMneHus.

ITpumMeyvyaHune —Pesnctopbl conpotuBneHnem 470 kKOM, NpuMeHAeMbIe B NPpoOBoJax 3a3eMieHna BepTukarnb-
HOW N TOPU3OHTaNbHOW NIacTUH CBA3N (CM. PUCYHKKN 4—8), NCNONb3YKTCA ANA TOro, YToObl NpeaoTBPaTUTL UCHE3HOBE-
HWe 3apsaga, NoAaHHOro Ha NnacTUHY, cpasy Xe nocne paspaja UcneltatenbHOro reHepartopa. CoxpaHeHue 3apagos
yBENMUYUBAET BIIUAHUE ANEKTPOCTaTUYECKUX paspsaaoB Ha ucneityemble TC. Peanctopbl OKHEI BelAepXUBaTbk MaKCU-
ManbHOEe HanpsaXXeHUe aNeKTpocTaTUYeCcCKoro paspaga, nogaBaeMoro Ha Ucneltyemoe obopygoBaHnue BO BpeMSA UCMbI-
TaHUA. Pe3ncTtopbl 40NMXHblI ObITh pasMelleHbl ONM3KO K KOHUY NpoBoda 3a3eMneHnsd, YTobbl co3gaTh pacnpeerneHHoe
CONpPOTUBNEHUE.

ng umumauuu HenpamMo20 eo3delucmeus arneKmpocmamuyecKux pas3psaooe Ha pacrnosoXeH-
Hbie psdom TC, Koprnycbl KOMOPbLIX UMM 3alWlumHoe 3a3eMrieHue, 0ornosTHUMesnbHO OOJDKHbI ObIMb
npoeedeHb! UCNbIMaHUa Npu NOCK/TI0YeHUU eepmuKanbHOU nnacmuHbl C853U K nyacmuHe 3a3emrie-
HUS1 NPo8odoM 3a3zemmeHus OnuHoll 2 M 6e3 pesucmopos’).

[lononHuTenbHble TpeboBaHMSA ANA pa3nUYHbIX BUAOB 000pYya0BaHUA NPUBEAEHbI HUXKE.

7.2.2 HactonbHbie TC

Pabouyee MecTo AndA UCnbiTaHU NpeacraBnsaeT U3 ceba cTton U3 HENPOBOAALLEro marepuarna BbiCOTON
(0,8 £ 0,08) M, ycTaHOBNEHHbLIX HA MNACTUHY 3a3eMNEHUS.
Ha cTtone aomkHa ObiTb pasmelleHa ropusoHTanbHaa nnactnHa csa3u pasmepamm (1,6 £0,02) - (0,8 £ 0,02) m.

Ncnbityemoe TC n Kabenu JomKHbl ObITb N30NUPOBAaHbLI OT NITOCKOCTU CBA3U U3ONALIMOHHOW OMOPOWN TOSLLIN-
Hou (0,5 £ 0,05) mm.

TpuMeyaHne — PekomeHayeTcd obecnedymBaTb NMOCTOAHCTBO M3ONUPYIOLLIMX CBOWMCTB U3ONSALMOHHOM
Onopsil.

Ecnu ucnbityemoe TC CNULLKOM BENUKO, YTOOLI €ro MOXXHO ObINO pacnonaratb Ha PpacCTOAHUU HE Me-
Hee 0,1 M OT BCEX CTOPOH rOPU3OHTaNbHOW MNACTUHbI CBA3U, AOIMKHA ObITb MUCMONb30BaHA AOMONMHUTENb-
Haa MAEeHTUYHada ropu3oHTanbHada nNnacTtuHa cB4A3u, pasmMelleHHaa Ha paccroaHuun (0,3 £ 0,02) M oT nepBou
rOpu3oHTanNbLHOW NMNAcTUHbI CBA3K. B 3TOM cnyyae AOMKEH UCNOoNb30BaTbCA CTON OOnbLUEro pasmepa unu
NONyCKaeTCca UCNonb3oBarb ABa ctona. [opu3oHTanbHbIE NNACTUHLI CBA3WM HE AOJKHbLI KacaTtbCa APYr Apyra
U OOIMKHbI ObITb COeAUHEHbI C NMACTUHOMN 3a3eMIeHnsa nposogammn ¢ peancropamun. CbemMHbIE MOHTaXHbIE
HOXXKU UCMbITYyeMOro odbopyaoBaHua crnegyer octaBnAaATb HA MecTax.

[Mpumep paboyero mecrta ANA UCNbITAHUWN HACTOMbHLIX TC B YyCNOBUAX UCMbITATENbHOMW Nnabopatopum
npuBeAEH HA PUCYHKE 4.

1) B coOTBETCTBUU C I'IpI/IHFITOI?I CUCTEMOWN UCMBITAHUN Ha yCTOVIqVIBOCTb K INEKTPOCTaTUYMECKUM Pa3pAiaM.
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Paamepbl B MeTpax

Tunoesoe nonoXxeHue Tunoeoe nonoXxeHwe
MIcTOUHMK 71 NPSAMOTO paspsAaa [ HeNpSAMOTo pa3psaa
3NEeKTPONMTaHUA ‘ Ha ucnbiTyemoe TC Ha BEpTUKarbHYI0
NNacTUHY CBA3W
\" BepTukanoHas
TnoBO2 NONOXEeHWe Maoﬂﬁpymmaﬂ MNNacTuHa CBA3N
ANS HeNpPAMOro paspsaa nnacrtuHa

Ha rOPU30OHTalbHYIO [opu3oHTanbHas
NNacTuHy CBA3N NsacTUHa CBA3W

1,6 x 0,8

3alUTHBLIA
NpOBOAHUK
AsonupyioLlas
nnacTHa /
MnacTuHa 3a3eMneHus '
CTOYHUK
SNEeKTpONUTaHUS
@
470 kKOm
u
470 kOMm

HenposoaaLniA
cTon

PUCYHOK 4 — [TpumMep padbodero Mecta Ana UcnblTaHMit HacTonbHbIX TC B YCNOBUAX UCMbITAaTENBHON NabopaTtopuu

7.2.3 HanonbHble TC

Ncnbityemoe TC AOmMKHO ObITb U30NMPOBAHO OT NMACTUHBLI 3a3eMIEHUA N30NUPYIOLLEN NIMACTUHON TOI-
wmHon 0,05-0,15 M. Kabenu ncnbityemoro TC A0MKHbI ObITb U30MNMUPOBAaHbI OT MNACTUHLI 3a3EMNEHUA N30-
nAaunoHHon noacraskon tonwmHon (0,5 £ 0,05) mm. M3onaumna kadbenen gomKHa BbICTyNaTh 3a Kpan U3onaumm

ncnolryemoro TC.
[Mpumep paboyero mecra Anda UCnbITaHUA HaMoNbHbLIX TC B YyCNOBUAX UCNbITATENLHOW NadbopaTopun

NPUBEAEH HA PUCYHKE 5.
CbEMHbIE MOHTaXHbIE€ HOXKM ucnbiTyemoro TC cnegyer oCctaBnATb HA MecTax.
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Pa3smMmeptl B MeTpax

Tunoeoe
3alluTHoOe NonoXeHue

3a3eMneHue ONnsa NpAMOoro Henpamowu paspsaa
paspsaa Ha BEPTUKarbHYIO NNACTUHY
CBA3U (BKMHOYAS HECYLLYIO)
TUNUYHOE NONOXeHue
AnsA HenpsiMoro paspsaa

Ha BEpPTUKambHYIO
Ny S

I'IJ'IaCTVIHy CBSf13U
%
470 kKOmI™

Kabenb anekrponutaHus

S
ACTOYHMK

SNEeKTPOINnNTaHNA

[lnacTtuHa
3a3eMI1eHUs

' Na3onsauuoHHas

NiacTtuHa

NCTOYHUK
3NEeKTPONnUTaHUS

PUCYHOK 5 — [Npumep padbodero Mecta Ana ucnbltaHUii HanonbHbIX TC B YCNOBUAX UCMbITATENBHON NabopaTopun

7.2.4 He3a3zemMrneHHble TC

7/.2.4.1 O0LIne cBegeHus

Paboyee mMecTo AnNdA UCNbITAHUU, ONMUCAHHOE B HACTOALLUEM MOANYHKTE, MPUMEHSAIOT MPU UCMbITAHUAX
TC (obopyaoBaHua nnm yacten odbopygoBaHusl), KOTOPbIE NO CBOUM TEXHUYECKUM XapakTepPUCTUKAM UIN KOH-
CTPYKUUKN HE MOTYT ObITb NOAKMNOYEHbI K cucteme 3azemnenuns. K takum TC OTHOCAT nopTaTuBHbIE YCTPONCTBA
C nuTaHuem ot batapen (BHYTPEHHUX UMK BHELUHUX), C 3apsaHbIM YCTPOUCTBOM UK 0€3 Hero (He3a3eMreH-
HbIN Kabenb 3neKTponuTaHus), a Takke obopyaosaHue ¢ 4BOMHOU nsonauunen (odbopyaosaHue knacca ll).

Ob6ocHOBaHuUe

SNEKTpocTaTU4YeCKNN 3apaa, nepeaasaemMbln He3azemMmneHHomy TC Mnum He3azeMneHHOU ero 4YacTtu, He
MOXXET MCYE3HYTbL CaM Mo cebe, Kak y obopygoBaHusa knacca | ¢ anekrponutaHuemM OT JMNEKTPUYECKON CETMU.
Ecnu 3apag HE CHAT A0 NPUNOXEHUA CNeayrLllero SneKTpocTtaTUu4eckoro MMnynbca, CyLLEeCTBYET BEPOAT-
HOCTb TOrO, YTO HanpsXeHune obopyaoBaHUA BO3PACTET B ABa pasa no cpaBHEHUIO C 3agaHHbIM. Cnegosa-
TENbHO, TAKOWU TN 0DOPYAOBAHUA UMK €ro 4YaCcTuU MOTYT NOSTYYUTb CBEPXBLICOKUI 3apsaa NyTEM HAKOMMNEHUS
9NEeKTpocTaTUYEeCKnX paspsaaos.

OObIYHOE pabo4vee MecTo ANA UCMbITAHUN HE3a3eMNEeHHbIX TC AOMKHO ObITb UAEHTUYHO YKAa3aHHbLIM B
[.22nT1.2.3.
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[na nmutaumm €gquHUYHOro 3NEKTPOCTAaTUYECKOro paspsaaa (BO34gyLUHOroO UNM KOHTAKTHOro) 3apaa Ha
ncrbityemom TC AOMKeEH ObITb CHAT A0 KAXXA0ro NPUNOXEeHUS 3NeKTPOCTaTu4yecKoro paspsaaa.

[1pu aTOM 3apaa HEOOXOAUMO CHATL C METANNUYECKOW TOYKU UMK TOW YacTu ucnbityemoro TC, Ha KO-
TOpPYIO OyaerT nogaH MMNYNbC 3MEKTPOCTATUYECKOro paspsaaa, HanpuMmep, pasbema, LUTbipbKa 3apAagHoro
ycTpoucTBa darapeun, MeTannmM4ecKknx aHTeHH, A0 noJadvun Kakaoro ovMepeaHoro MMnynbca anekTpocraTtnye-
CKOro paspsaa.

Ecnun BO3AEUCTBUIO INEKTPOCTATUYECKOro paspsaaa noaseprarorca oaHa NN HECKONBbKO AOCTYMHbIX ME-
Tannuyecknx yacten, HeodxoaMmMo CHATb 3apsa C TOM TOYKWU, HA KOTOPYIO OyaeT noaaBaTbCH 3NEKTPOCTaTU-
YEeCKUKN paspa], Tak Kak HUYEero He N3BECTHO O COMPOTUBNEHUN MEXAY 3TOU YaCTbio U APYTMMU AOCTYMHbLIMUA
yactamMmn o06opyao0BaHUS.

[1na cHATKA paspaga pekoMmeHayeTca ncnonb3oBaTb Kabernb ¢ pe3ancropamun conpotuBneHnem 470 kO,
aHaNnoOrnM4HbIn TOMY, KOTOPbIA NCNONb3YyEeTCA C BEPTUKANBHOU U TOPU3OHTaANbHOW NAacTUHaMn CBA3WN
(CM. 7.2).

[lOCKONbKY €MKOCTb MexXay ucnbityemblM TC 1M ropu3oHTanNbHOM NNacTUHOU CBA3U (ANA HACTONbHbIX
TC) n mexxgy ucnbityembiM TC M nnacTtuHon 3asemneHuda (and HanonbHbiX TC) 3aBUCUT OT pa3Mepa WUC-
nbiTyemoro TC, kabenb ¢ pe3ncrtopamm MOXKET OCTaBaTbCH YCTAHOBMEHHbLIM BO BPEMSA UCMNbLITAHUA, €CINKU 3TO
BO3MOXHO. B kabene ¢ pe3sucropamu ognH pe3ncrop AOIMKeH ObiTb NOACOEAMHEH KaK MOXHO OnmXe K To4YKe
nogayn aneKkTpocTaTuyeckoro paspsdaaa. Bropou pesancrop AomkeH ObITb NoACOeAUHEH Dnnxke K KOHLUY Kabe-
nda, COeAUHEHHOro ¢ ropu3oHTanbHOU NNAcCTUHOU CBA3U ANA HacTtonbHOro TC (CM. PUCYHOK 6) UNKU C NNacTu-
HOW 3a3emMneHusa ana HanonbHoro TC (CM. pucyHoK 7). Hannyne kabena ¢ pesncropamMm MOXET NOBIUATb
Ha pes3ynbTaTbl UCNbITAHUW HEKOTOPLIX BUAOB UcnbiTyeMbix TC. NpegnovytutensHEn NPOBOAUTL UCMLITAHUS
BO3JENCTBUEM IMNEKTPOCTATUYECKOro paspsaaga npu orcoeanHeHHOM Kabene, ecnu B AOCTATOMHOW CTENEHWU
VMEHbLLUAETCA 3apaa Mexay nogadvyen nocnegoBarenbHbiX paspaaos.

B Ka4yecTBe BapMaHTOB AOMyCKAETCA UCMONMb30OBaTh CreayloLwme npoueaypsi:

- YBENUYEHUE BPEMEHHbIX UHTEPBANOB MEXAy nogadven nocrieaoBartenbHbIX pa3paaoB Ana obecneye-
HUA €CTECTBEHHOro UCYE3HOBEHUA 3apsaaa Ha ucnbityemom TC;

- NPUHYAUTENBLHOE CHATUE 3apaaa ¢ ucnoeityemoro TC ¢ npumeHeHnemM NpoBoAALLEN LLUETKU C AOMNOJTHMU-
TENbHbLIMW HArpy3o4HbIMU pe3nctTopamu (Hanpumep, 2 x 470 kOM) B 3a3eMneHHOM Kabene.

[MTpumMeyaHne —pn COMHEHUN B UICHE3HOBEHUN 3apsaa, NONy4YeHHOro ncneityemelM TC, LlenecoobpasHo nNpu-
MEHSATb ANA MOHUTOPUHra 3apsija HEKOHTaAKTHLIA U3MEPUTENL 3NeKTpuyeckoro nons. NoBTOpHOE BO3AENCTBUE IMNEKTPO-

CTaTU4eCKMM paspA4omM CHNTaAKT 40NYCTUMBIM, €CIln 3apPAl Ha NCNbITYEMOM 1C YMEHbLUWIICA 40 10 % NnepBOHaYal1bHOIO
SHaA4YCSHUA.
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Pa3sMmepbl B MeTpax
CTOYHUK

ANeKTponuTaHus HJononHuTensHoOe

BHELLHee 3apsagHoe
BepTukanbHas YCTPOUCTBO
[Opu3oHTanbLHas fnacTiiia cesisi Ani barapes
NnacTUHa CBA3U [1oNonHUTENbHLIN
pasMepoMm He3a3eMIeHHbIA
1,6 x0,8 Kabenb
TrnoBsoe NonoXeHue SNEeKTPONUTaHNA
Ans HenpsIMoro
BO3OeUCTBUSA N3onaumoHHas
Ha BEPTUKaAILHYIO npoknagka

NNnactTuHy CBA3U

3allNTHbIW
NpPOBOAHUK

NCTOUYHKK

3MNEeKTPONUTaHUS 470 kOm

TnoBoe nonoXxXeHne
AnAa Henpssmoro

[TnacTtuHa

BO30EUCTBUSA 2230MMNOHUS Kabenb
Ha rOPU3OHTalbHYIO C pe3ncTopamm
NNacTUHY CBA3U pa3psiakn

ncnoityemoro TC

TUNoBoOe NONOXXeHne

Ons NPpAMOro BO30eNCTBUS
Ha UTC

CTOUYHMK
ANeKTPpoOnUTaHuS

HenporogsaLmi
CTON

PucyHok 6 — lNpumep padboyero Mecta anga UCnbiTaHU He3aseMNEHHbIX HACTOMbHbLIX TC
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PasMmepbl B MeTpax

3awuTHoe
3aseMneHue
' BepTukanoHas
nnacTtuHa CBA3N

He3azeMneHHbIN
Kabenb aneKTponuTaHus

N3onsiuMoHHas

NCTOUHUK
aNeKTponuTaHusA

TunoBoe NosoXKeHue
AN NPSMOro

paspsga
Ha ncnbiTyemoe TC

I'nacTtuHa
3a3eMIeHus

470 kKOM[™
NCTOUMHUK

ANEeKTPONUTaHUA
N3onsaumoHHas
Kabenb ¢ peancropamu onopa
Ana paspsiga

Ha ucneiTyemoe TC

PUCYHOK 7 — Npumep pabodero Mecta And UCnbiTaHU He3a3eMNeHHbIX HanonbHbIX TC

[.2.4.2 HactonbHble TC
HactonbHoe TC De3 meTtannnyecknx coequHeHuin ¢ NnacTuHOM 3asemMreHns A0MKHO ObITb YCTaHOBIE-

HO, KaK yKa3aHo B 7/.2.2 N HA PUCYHKE 4.
Ecnn B ucneitryemom TC umeetrca mMetannuyeckas A0OCTynHad 4acTb, HA KOTOPYIO NMOAAETCA INEKTPO-
cTaTU4YecKnin paspsan, 3ra 4Yactb AOIMKHA ObITb coeguHEHa C ropu3oHTaribHOW NMMacTtuHOM CBA3WM Kabernem cC

pe3nucTopamMmm (CM. PUCYHOK O).
/.2.4.3 HanonbHble TC
HanonbHoe TC 0e3 meTannuyecknx coeanHeHnn ¢ NNacTMHON 3aseMneHns AOmMKHO ObITb YCTAHOBIEHO,

KaKk yKka3aHo B 7.2.3 N HA PUCYHKE 9.
Ecnn B ucneitryemom TC umeetrca mMetannuyeckas A0OCTynHad 4acTb, HA KOTOPYIO NMOAAETCA INEKTPO-
cTaTU4YecKnin paspsan, 3ra 4Yactb AOIMKHA ObITb coeguHEHa C ropu3oHTaribHOW NMMacTtuHOM CBA3WM Kabernem cC

pe3nucTopamMmm (CM. PUCYHOK 7).
7.3 Paboyee mecTO ANA UCNbITAHUWU, NPOBOAUMbIX HA MeCTe 3KCnyaTauum

McnbiTanua TC Ha MecTe akcnnyartauum NnpoBOAAT TOMbKO MO COrMacoOBaHUIO MEXAY U3TOTOBUTENEM U
norpebutenem. Npn 3TOM HEOOXOAMMO YYUTLIBATL TOT PAKT, YTO PacnonoXeHHoe psagom obopyaoBaHne Mo-
XXeT ObITb HENPEAHAMEPEHHO NOABEPrHYTO BO3AENCTBUIO.
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[] PUMMeEeHaHWE — |_|pl/| NCIBITAaHNAX Ha yCTOVIqMBOCTb K3NeKTpoCTatuv4eCKNM pPpa3pAdaM Ha MeCTe SKCTJlyaTtalnii
NCrblTyeMoeE TC MOXeT NOABEPIHYTBCA CTAPEHNIO. Cpep,Hee BPEMA pa60TbI Ha OTKa3 MHOIMX COBPEMEHHBIX SIEKTPOHHbBLIX
CXeM 3HaYUTEJIBHO COKPallaeTCA, €Clih OHWU NOBePrakoTCH BO3JENCTBUIO SNEKTPOCTATUHECKUX Pa3pAL40B. Cbou MOIyT HE
BO3HWUKaTb Cpaldy locClie BO3/1€UCTBUA ANMEeKTPOCTaTn4eCKNX pa3p-A40B. OfgHaKo Takue SINEKTPOHHbIE yCTpOI?ICTBa MOT'YT
ObITb “Yalle noapepxeHol C6OFIM, “YeEM yCTp0I7ICTBa, Ha KOTOPble HE OKAa3blBall10Cb BO3[1€ENCTBUE. HOGTOMy MOXET ObITh MPW-
HATO pelleHne He MNMpoBOANTE Ha MeCTe 3KClnyartaunt NCrblTaHUA BO3JeNCTBUEM ANEKTPOCTATUYMECKNX PA3PALOB.

[1on npoBeAEeHUN AAHHbLIX UCMbITAHUW cneayeT ucnbiThiBatb TC HaA nocneaHeEM 3Tane ux yCtTaHOBKU MO-
cle MOHTaXka M OKOHYaTenbHOW Hanaaku.

[1na Toro, 4yToObLI YNPOCTUTL NoAcCOoeAMHEHUE 3ademnatowero nposoga Wi, nnactuHy 3aseMneHna ykna-
ObIBAOT Ha non Bonm3an ncnoityemoro TC Ha paccrtoaHun okorno 0,1 m. NnactuHa 3asemneHns gomkHa ObiTb
MEAHOU UNKn antoMUHUEBON, TONLLMHOUN HE MeHee 0,25 mM. [lonyckaeTca ucnornb30BaHNE APYrMx METANNOB, NPW
3TOM TOSLLUMHA NUCTa A0MKHA ObITb HE MeHee 0,65 MmM. [TnacTnHa 3azeMneHnsa AomkHa obiTb LLIMPUHOW 0,3 M U
ANMUHOU 2 M, ECInK €€ NPUMEHEHNE BO3ZMOXKHO C YYETOM XapaKTepPUCTUK MECTa pasmeLleHna ucnoityemoro 1C.

[1TnaCcTUHY 3a3eMNeHnda COeANHAIT C 3aLlUUTHbLIM 3azeMneHnem. Tam, rae 3To0 HEBO3MOXKHO, NMNACTUHY
3a3eMrneHnsa cnegyeTt coeauHATb C KNeMMOW 3a3eMIeHNs UCNbITyeMoro obopyaoBsaHua (NpuU HaNU4umn).

3a3eMnAaLWLnn NPOBO UCMbITATENBHOrO reHeparopa AomkeH ObITb COEAUHEH C NNACTUHOW 3a3EMIEHUS
B To4Ke, onmxanwen Kk ncnoiryemomy TC. Ecnu ucneitryemoe TC ycTaHOBNEHO HA METANIMYECKOM CTONeE,
CTON AO0MKeH ObITb COEAMHEH C NNACTUHOW 3a3eMNEeHUd NPoBOAOM, UMEIOLLMM HA KaXXKAOM KOHLE pe3nucTopbl
470 kKOM ANg npenoTBpaLleHna HakonneHusa 3apaja.

Hes3aszemneHHble meTannmyeckue yactm TC UcnbiTbIBAOT B COOTBETCTBUKN C 7.2.4. Kabenb ¢ pe3ncropa-
MW OOIMKEH ObITb COEAMHEH C NNACTUHOWN 3a3EeMMNEHNS B TOUKE, DnmXanen K ucnblitryeMomMmy o00pya0BaHULO.

[Mpumep paboyero mecra Ana ucnbiTaHMK HanomnbHbIX TC HA MEecTe aKcnnyaraumm NpuBeaeH Ha pUCcyHke 8.

[MpoBoa TUnosoe NONoXeHue Paamepbl B METpax
3a3EeMI1EHNA A7 NPpAMOro
BO3AEUCTBUA Henpsimoe Bo3gencTeume

Ha ucnoiTyemoe TC

Ha BepPTUKaIbHYIO
NIacTUHY CBA3N
(BKIIOYAas HECYLLYIO)

'> TUnoBoe NOIOXKEHNE
Ansa HenpAMoro
BO3OAEUCTBUA
Ha BepPTUKalbHYIO
% NNacTUHY CBA3KU
0 ! b

'/
B

470 kOm[™

\"7

) 470 kKOm_ //‘)

NCTOMHUK MRacTuHa NCTOMHUK
SMIEKTPONUTaHUS a33eMNEHUS ' ONEeKTPONMTaHUA
0,1 N3onsaumnoHHas
onopa

0,3

PUCYHOK 8 - [1pumMep pabodero MecTa ANA UCMbITaHUA HanonbHbIX TC Ha MecTe aKkcnnyatauun
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8 MeTtoabl UCNbITaHUN

8.1 YcnoBua ucnbiTaHuu B nadoparopuun
8.1.1 YcnoBua okpyxawileun cpeabl

[1na ymeHbLUEHUA BNMUAHUA NapaMETPOB OKPYXKaoLLIEU Cpeabl HA pe3ynbTaTthl UCMLITAHUWA UX CREAYET MPOBO-
IUTb B KIMIMMaTUYECKUX YCNOBUAX U YCINOBUAX ANEKTPOMAarHUTHONM o0CcTaHoBKK B cooTBeTCcTBUM € 8.1.2 1 8.1.3.

8.1.2 KnumaTnyeckue ycnoBus

cnbiTaHUA Npu BO3AEUCTBUUN BO3AYLUHbLIX ANIEKTPOCTATUYECKUX paspaaoB crneayeT npoBOAUTL NMPU Che-
OYIOLLUUX KMMMaTUYECKNX YCNOBUAX:

- TeMnepaTtype okpyxatowlen cpeabl 15°C - 35° C;

- OTHOCUTENBLHOU BNaXXHOCTU 30 % — 60 %;

- atmocdepHom gasneHunn 86,0 — 106 kla (860 — 1060 mbap).

[] PUMMeEeYaHWE — MenbiTaHua TC, SKCIJTyaTnpyeMbiX B 0CODbIX KITMMaTU4ECKUX YCINOBUWAX, AONYCKAeTCA MNMpoOBO-
ANTb NpK 4pyrnx KnuMartu4eCKnx yCrioBuAxX.

8.1.3 dnekTpomarHutHasa obCTaHOBKA

InekTpomMarHuTHaa obcraHoBka B naboparopun He AO0IKHA BNUATb HA PYHKLUMOHUPOBAHUE UCTIbITYE-
Moro TC u pesynbtaThbl UCNbITAHUMN.

8.2 PeXXuMbl padoTbl UCNbLITYEMbIX TEXHUYECKUX CpeaCTB

[1lporpaMmma un nporpamMmMmHbie CpeicTBa UCMbITAHUU AOMKHbI 0becneynBarb PYHKLUMOHNPOBAHNE UCTIbI-
TyeMoro TC B OCHOBHbIX pexumax padotbl. [onyckaerca ncrnonb3oBaHWe Npu UCNbITAHUAX cneunanbHOro
nporpaMmMmHoOro odecnedyeHusd. lNpun 3aTom gomkHa ObITb YCTAHOBMNEHA NPaBUIIbHOCTb PYHKLUMOHUPOBAHUA UC-
nbityemoro TC.

[1on npoBeaAEeHUN UCMbITAHUW HA COOTBETCTBUE UcnbiTyemoe TC AOMKHO PYHKLIMOHUPOBATL HEMNPEPLIB-
HO B pexxume (npu nporpaMmmMHOM LIMKNe) HanbonbLUen BOCMIPUNMUYUBOCTU K 3NEKTPOCTAaTUYECKUM pa3psagam,
KOTOPbIM A0JKEH ObITb OonpeaeneH BO BpemMs npeaBaputernbHbIX UCTMbITAHUMN.

Ecnn HeobxoauMo NPUMEHEHUE CPEACTB KOHTPONSA, OHU AOMKHbI OblTb OTCOEAUHEHbI OT UCMbLITYEMOTO
TC c TeM, YTOObI CHU3UTb BEPOATHOCTb HEKOPPEKTHbLIX MOKA3aHUMN.

8.3 lNpoBeaeHune UcnbiTaHUN
8.3.1 Bo3aencrBue 3neKTpocTaTud4eCKUMHn paspagamm

McnbiTaHna AomkHbl ObITb MPOBEAEHbI MPU NPAMOM U HEMPAMOM BO3AEUCTBUAX 3NEKTPOCTATUYECKUMU
paspsagamMn Ha ucnoityemoe TC B COOTBETCTBUK C NPOrpaMmmMon UCNbITAHUN, KOTOpas A0IMKHa BKIoYaTh B cel4:

- ycnoBug padboTtbl nucnbityemoro TC;

- ycnosuga uncnoitaHu MTC B KayecTBe HACTONbLHOIO UMK HANONMbHOIMO 0OOPYAOBAHUS;

- TOYKMU, K KOTOPbIM AOJMKHbI ObITb MPUIMOXEHbI Pa3pAabl;

- yKa3aHue 0 ToM, Kakou pa3spsg (KOHTAKTHbIW UMK BO3AYLUHbIN) AOMKEH ObITb NPUIMOXKEH K KAXO0WN TOYKE;

- CTEeNn€EHb XXECTKOCTU UCTMbITAHUMN;

- YUCIO pa3paaoB, NPUNOXKEHHbIX K KaXXA0WN ToYKe AN NONMHOro BbINOMHEHUA UCMbITAHUSA,

- HeoOXO0AMMOCTb NPOBEAEHUSA UCNbITAHUW HA MECTE 3KCMNnyaTauuu.

[lonyckaeTca npoBeaeHUe nccnegoBartenbCKUX UCMbITAHUU ANA onpeaeneHna oTAENbHbIX NMONMOXXEHUN
nporpamMmbl UCMbITAHUN.

[TpumMedyaHNS

1 INpn HeOOXOANUMOCTU NPeAOoCTaBUTL 3HAYEHNA HeoONPeaEeNEHHOCTU UBMEPEHUW CM. NPUNOXKeHUe E.

2 Cnocob onpeaeneHna UCTOYHUKA pacxoXaeHUa ANna criydaeB pacxoXAeHUW pesyneraToB UCMbITaHUWA NpuBeaeH
B NnpunoxeHuu F.

8.3.2 NMpamMoe BO3AeUCTBUE INEKTPOCTATUYECKUMU pa3pagamMn

SAneKTpocTartuvyeckue paspaabl 40SDKHbI ObITb NOAaHbI TOMBLKO K TEM TOYKAM U MOBEPXHOCTAM UCTbITYEMOIO
TC, KoTOpbIE AOCTYMHLI 0OCNYXUBAIOLLIEMY MEPCOHAaNy nNpu aKcnnyaraumm ucnbityemoro TC. YCTaHOBMNEHbI Che-
OYIOLIWUE UCKIMIOYEHUA, COMMAacHO KOTOPbIM 3NEeKTPOCTaTu4eCcKkue paspsaabl HE NoAAa0T HA TOYKK, YKa3aHHbIE HUXKE:
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a) TOYKU U MOBEPXHOCTU, AOCTYMHbIE TONMBKO NMPU TEXHUYECKOM 00CNy>XKMBaHUKU. B 3TOM criyyae B Tex-
HUYECKON AOKYMEeHTauMn OOIMKHbl ObITb yKa3aHbl npoueaypbl UCKIMIOYEHUS BIUAHUA INEKTPOCTATUYECKUX
pa3pAaa0B;

D) TOYKM U NOBEPXHOCTU, AOCTYMHbIE TOMLKO NPU NPOBEAEHUN O0OCY>XXMBAHUA UCNbITYEMOIO TC KOHEY-
HbIM Monb3oBartenem. NpumepomMm Takux ToyeKk (ToOYeK peaKkoro AocTtyna) MOryT CIy>XUTb KOHTaKTbl Datapewn
npu 3apaake darapeun, kacceta B TeneoHHOM annapare ¢ aBTOOTBETYUKOM U T. A;

C) TOYKN U NOBEPXHOCTU UCMbITyeMOro TC, He AOCTYNHbIE NOCNE OKOHYaHUS MOHTaXxa 00opyaoBaHUSA
M yKa3aHHbI€ B 3KCnnyaTauuMOHHbIX AOKYMEHTaxX, HanpumMmep, HMXKHAA Yyactb TC nnu 4yactb, npunerarowasa K
CTEHE, UNN 30HbI 32 YCTAHOBNEHHbLIMU COEAUHUTENAMM;

d) KOHTaKTbl KOAKCUanbHbIX U MHOTOLLUTLIPbKOBbLIX COEAUHUTENEN C METANNMUYECKUM NATPOHOM COEAUHMU-
Tena. [1pn 3TOM AOCTYNHbIE KOHTAKTbl B HENPOBOAALLEM COeanHUTENE (HanpuMep, B NMacTUKOBOM) AOJKHbI
MCNbITLIBATLCA TONMbLKO BO34YLUHbIM 9NEKTPOCTAaTUYECKUM pa3paaoM.

[1on nogaye anekTpocTtatTu4yecKknx paspaaoB Ha COEAMHUTENU AOIMKHbI pacCMaTpPUBAaTbLCA LLUECTL CrnyYa-
€B UX Nogayun, ykasaHHble B Tadnuue 4.

Tabnwuua 4 —Cnyyaun nogadn anekTpocTaTUHEeCKUX paspsgoB Ha COeANHUTENN

Matepuan nokpbiTUA Bo3ayLHbIN pas3paj Ha KoHTakTHBIN pa3paj Ha
1 MeTannuyecknu HeT He npUMeHArT aTpoOH
2 MeTannuuecknu MN3onupoBaHHLIN [ToKpbITHE laTpoH
3 MeTannnyeckuu MeTannuyecknu e NPUMEHSAIOT [TaTpOH N NOKpbITUE
4 NsonupoBaHHbIN HeT a) He npuMeHaroT
5 N3onnpoBaHHbLIN M3onupoBaHHLIN [ToKpbITHE He npuMeHaArT
6 M3onupoBaHHbIN MeTannuyeckni He NnpUMeHArT [ToKpbITHE

a) —CITN B CTaHAapTe Ha KOHKPETHYH MNPpoAYKUWNKO YCTAaHOBJ1E€HO Tp66OBaHM6 NCTbITAaHUA OTAETIBHBIX LUTBEIPBEKOB U30-
JTIMpoBaHHOIo coeguHeHnA, NpuMMeHAKT METOL BO3AYLLIHOINO paidpAia.

TpuMedyaHuUe —EcnununcnonbyetTca NOKpbITUE AN 3KPaHUPOBaHUSA LUTLIPEKOB COeAUHUTENEN OT 3IEKTPO-
CTaTMYECKUX pa3psifoB, Ha NOKPLITUN UK Ha YCTPOMCTBE, KOTOPOE HaxXoAUTCA PAAOM C COeUHUTENEM, Ha KOTOPOM UC-
Nnonb3yeTcs MOKPbITUE, AoMKHa ObITb HAaHeCeHa npeaynpexjarLlas UHPOoPMaLUA OTHOCUTENBHO 3MEKTPOCTaTUYECKNUX
pa3psa0B.

€) KOHTaKTbl COeANHUTENEN NN APYrne AOCTYNHbIE YaCcTu, BOCNPUUMUYUBBLIE MO CBOUM (PYHKLIMOHATNb-
HbIM XapaKTepUCTUKAM K 9NEKTPOCTaTUYECKUM paspaaam, KOTOpble UMEKT npeaynpexaarome Haanucu,
HanpuMep, pagno4acTtoTHbIE BXOAbl ANdA NPOBEAEHUA U3IMEPEHUN, BbIMNONMHEHNA PYHKLUMKM NpUemMa U APYrux
OYHKLNN CBA3MN.

ObOocHOBaHME — MHOrMe NOopThbl coeauHUTENENn, npeaHas3HavyeHHble Ang oopaboTkn BbICOKOYACTOTHbLIX
LUNAPPOBLIX UMM aHANOroBbIX CUrHaNoOB, HE MOTYT UMETb YCTPOUCTBA, d9PMPEKTUBHO 3aluMLLAOLLNE OT MeEpe-
HanNpaXXeHUa Npu anekTpocrTatnvecknx paspdaagax. B page cnyyaes Ang 3awmnTbl aHANOTOBbIX CUTHAN0OB MOTYT
NMPUMEHATLCA NMONOCOBbLIE PUNLTPLI. OAHAKO BO MHOMMX cny4vaax Aguoabl, 3aluyLialolme ot nepeHanpaXXeHun,
MMEIOT OONMbLUYIO MAPAa3UTHYIO EMKOCTb, NPENATCTBYIOLLYIO UX MPUMEHEHUIO HA YacToTax paboTbl UCMbITYEMO-
ro obopygoBaHus.

Ecnu TC coaep>XXUT TOYKU N NOBEPXHOCTU, HA KOTOPbLIE INEKTPOoCTaTU4YECKMUe paspdaabl HE nogaloT, TO B
CONPOBOAUTENBHOMN AOKYMEHTAUMKU AO0IMKHbI ObITb NPEeayCMOTPEHBLI CrieuuanbHble npoueaypbl YMEHbLUEHUS
BITUAHNA dNEeKTpocTaTuiyecknx paspaaoB. CteneHb XXeCTKOCTU UCMbITAHUW HE A0IMKHA NpPEeBbILLATh 3HAYEeHUA,
VKa3aHHOIo B TEXHNYECKOW AOKYMEHTAaLUMUKN C TEM, YTOObI n3bexartb nospexaeHmnsa TC.

cnblTaHne AOIMKHO NPOBOAUTLCA Nogadven oAMHOYHbIX pa3psaaoB. Ha kaXkgyto BbIOPAHHYIO TOYKY 0K~
HO ObITb NOAAaHO HE MeHee 10 OgUHOYHbIX Pa3pAA0B C MOMAPHOCTbIO, COOTBETCTBYOLLEN HANOONbLUEW BOC-
NPUUMYNBOCTU ncnbiTyemoro TC.

[TpumMedaHUe —MUHUManNbHOE YUCNO NogaBaeMbIX pa3panoB 3aBUCUT OT BUAa ucneityemoro TC. [na TC ¢
CUHXPOHUINPOBAHHLIMW CXEMaMU YUCNO paspagoB 4O0MKHO ObITh DonbLUe.

PekoMeHAyeTCcd ycTaHaBnuMBaTb BPEMEHHOW UHTEPBAN ANMUTENBHOCTLIO 1 C MeXay nocneaoBaTenbHbI-
MW OAMHOYHbLIMU paspagamMu. bonee anuTenbHble MHTEPBAaNbl UCNOMNbL3YKOT NPU ONpeaeneHn HapyLUeHUN
OYHKLUMOHUPOBaAHUA ncnoityemoro 1C.

pMMeHaHWeE — [0YKW, Ha KOTOPbIe AOJDKHbBI MNOA4aBaTbCA pa3pALbl, MOTI'yT ObITh yCTaHOBJ1€HbI C NMOMOLLBHD
nceregoBaHuA, NpoBedeHHOro rnpk Yacrorte NoBTopeHUA 20 Pa3pA40B B CEKYHAY UITA bonee.
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McnbiTaTeENbHbLIN rEHEpAaTop pacnonaratrT NepneHanKynapHO K NOBEPXHOCTU, HA KOTOPYIO NOAAaloT pas-
PS4, UTO yNy4yLUaeT NOBTOPAEMOCTb PEe3ynbTaToB UCMNbITAHUW. ECNKM HEBO3MOXKHO PacCnoOnOXUTb UCMbITATENb-
HbIM TEHEpPATOP NEPNEHAUKYNAPHO K NOBEPXHOCTU NPKU nogadve paspaaa, yCrnoBusa UCNbITAHNA SNEKTPOCTaTu-
YECKUM paspsaaomM AOJKHbI ObITb OTPaXKeHbl B NPOTOKOSME UCMbITAHUN.

[lpoBOA 3a3eMNEeHUA UCMLITATENLHOINO reHeparopa AO0JMKEH pacnonararbCd Ha PacCTOAHUU HE MEHee
0,2 M oT ucneityemoro TC BO BpeMd nogayun paspdaaa, npudyem oneparop He AO0MMKEH AepXaTb MPOBOJ 3a3EM-
NEeHUa B pyKax.

[1pn KOHTaAKTHbIX pa3pagax crneayer cHadana npPUKOCHYTbCA HAKOHEYHUKOM paspAaAdHOro anekrtpoaa K
UcnblITyemomy odopyaoBaHuto, a 3aTeM 3aMKHYTb PaspaaHbIN KoY.

B cnyyae, ecnn npoBoasLLUne noBepPXHOCTU UCMLITYyeMOro obopygoBaHusa okpallueHbl, HEOOXOAMMO Bbl-
NONMHATL cnegyowme TpedoBaHus.

Ecnn usrotoButens o000pyaoBaHUA HE yKa3bIBAET, YTO MOKPLITUE nNpeaHasHa4YeHo Anda U30ndauuun, He-
00X0AMMO MPOKONOTb MOKPbITUE HAKOHEYHUKOM UCMbLITATENBHOIO reHeparopa aAns OCyLUEeCTBNEHNA KOHTAKTAa
C NPOBOAALLEN NOBEPXHOCTLID. [1OKpbITUE, YKA3aHHOE M3rOTOBUTENEM KaK U30NUpyroLlee, AOIIKHO NMOABEP-
raTbCA UCMbITAHUIO TONMbKO BO3AYLUHbIMUK paspagamMin. IcnbiITaHNAa KOHTAKTHLIMU pa3psagamMn Ha Takux NOBEPX-
HOCTAX HE NMPOBOAAT.

[1pn BO3AYLUHbIX pa3paaax UCMbITATENbHbIM rEHEpPaTop cneayer, N0 BO3MOXXHOCTU, ObICTPbIM ABUXKE-
HUEM NPUONU3NUTL A0 NMPUKOCHOBEHUA K ucnbiTyemomy TC (He BbI3blBAd MEXAHUYECKUX MOBPEXAEHUWN MO-
BEPXHOCTHU). [locne kaXxaoro BO3AeUCTBUA pa3paaoM HAKOHEYHUK paspdaaHOro anekTpoga UCNbITAaTENbHOrO
reHeparopa Heobxoanmo yaandatb oT ucnbityemoro TC. 3aTem UcnbITaTternbHbIM reHEPATOP HAacTpanBaloT AN
NOArOTOBKU K cneayvliemMy eanHUYHOMY paspsaay. STy npoueaypy NOBTOPAKT A0 3aBEPLUEHUA nogayun BCEX
pa3paaoB. [lpu ucnbiTaHNAx BO3AYLUHLIM Pa3paaoM paspaaHbiv KNOY, KOTOPbIM UCMOMb3YETCA ANA KOHTAKT-
HOro paspsaaa, 40/mMKeH ObITb 3aMKHVT.

8.3.3 Henpamoe BO3AeNCTBUE INEKTPOCTaTUYECKUMU pa3pagamMm

8.3.3.1 JneKkTpocratuyeckune paspaabl Ha TC, pacnonoXeHHble paaoM ¢ UCnbITyeMbIM TC

Jnekrpocrarndyeckme paspagbl Ha 0ObLEKTLI U 000OpyaAOBaHME, PACMNONOXEHHbIE OKONO UCMLITYEMOIO
TC, UMUTUPYIOT Nogavyen paspaaoB UCNbITATENBLHOMO reHeparopa Ha nNNacTuHbl CBA3UM MO METOAY KOHTAaKT-
HOro paspsaa.

B AononHeHune K UCnbITAHUAM, ONUCaHHbIM B 8.3.2, AOMKHO ObITb YCTAHOBNEHO COOTBETCTBUE TPEDOBA-
HUaAm 8.3.3.2 n 8.3.3.3.

Ana umumauuu HenpsamMo20 eo3deucmeus 3rnneKkmpocmamu4decKux paspaooe Ha pacrosioXxeH-
Hble psoom TC cononHumMernbHO NPOoe00sam UucrnbimaHus npu NOoOKTIYeHUU eepmuKanibHoOU ninacmu-
Hbl C8A13U K ri1acmuHe 3a3eMJieHUs1 NPpoeoadomM 3a3emsieHuUs 6e3 pe3aucmopos.

8.3.3.2 [opusoHTanbLHaa nnacTtuHa CBA3N

Pa3paabl Ha rOpU3OHTaNbLHYIO NAACcTUHY CBA3W NoA4AlOT HA Ppedbpo NNAacTUHbLI CBA3N MPU TOPU3OHTANbLHOM
DACMNONOXEHUN OCU Pa3pPAaHOro aNeKTpoaa UCnbiTaTeNbHOIO reHeparopa.

Ha nepeagHee pedbpo ropnsoHTanbHON NNACTUHLI CBA3WU, HAMPOTUB LIEHTPANbHOM TOYKN Ka)goro 6noka
ucnoitryemoro TC (ecnm BO3MOXHO) U Ha pacctoaHuun 0,1 M OT NMMUEBON CTOPOHLI Ucnbityemoro TC AOMKHbLI
ObITb NoAgaHbl He MeHee 10 OAMHOYHBbIX pa3psaaoB (C NONAPHOCTbLIO, COOTBETCTBYIOLLEN HANDONbLLEW BOCMPU-
MMYMBOCTU ucnbiTyemoro TC). Bo Bpemsa nogayn paspsaaa oCb pas3pagHOro anekTpoaa AomkHa ObITb nNepneH-
OAUKYNAPHON K nepeaHemy pedpy nnacTuHbl CBA3W. PaspaaHbiv 3nekTpoa AOMKEH KOHTAKTUPOBAaTL C pedbpom
rOPU3OHTANbHOU NNAaCTUHbLI CBA3U NPU BKIIOYEHUN pa3pAaHOro Kno4va (CM. PUCYHOK 4).

B ctaHgapTtax Ha TC KOHKpPETHOro Buaa MOXET ObITb yCTAaHOBNEHO TpeboBaHue, YToObl Npu nogade
pa3psaa0B HA TOPU3OHTANbHYIO NNACTUHY CBA3WN OblINM NOABEPrHYThbl BO3AEUCTBUIO BCE CTOPOHbLI UCMbITYE-
mMoro TC.

8.3.3.3 BepTukanbHasa nnactnuHa CBA3N

Ha ueHTp BepTuKanbHOro pedpa nnactuHbl CBA3N (CM. PUCYHKU 4 1 5) AOMKHbI ObITb NOAAHbI HE MEHEE
10 0AMHOYHbIX Pa3psaaoB (C NONMAPHOCTbLIO, COOTBETCTBYIOLLEN HANOONbLUEN BOCNIPUUMYUBOCTU UCTILITYEMOTO
TC). NnactuHy ceasu pasmepamun (0,5 x 0,5) M ycTaHaBnuBaloT napannenbHo ucnbityemomy TC Ha paccTosa-
HUM 0,1 M OT Hero.

INneKTpocTartnveckmne paspaabl A0MKHbI NogaBaTtbCAa HA NNACTUHY CBA3W NMPU €e pasMeLleHUn NPoTUB
KaXXgou U3 YETbIPEX CTOPOH ucnbityemoro TC. CyuTalot, UTO BEPTUKANbHAA NnacTuHbl CBA3W B OAHOM MOJO-
XXEHNU MOXET BO3AEUCTBOBATL HA MOBEPXHOCTL UcnbiTtyemoro TC pasmepamu (0,5 - 0,5) M.
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9 OueHKa pe3ynbTaTtoB UCNbITAHUN

Pesynbratbl UCNbITAHUA AOMMKHbI ObIThb KnaccuduumupoBaHbl, UCXOAA U3 NpeKkpalleHUA BbINOSTHEHUS
OYHKUMN 1NN yxyaLleHua Kkadectsa PyHKUMOHUPOBAHUA ucnbityemoro TC B cpaBHEHUN C YCTAHOBIEHHbLIM
YPOBHEM (PYHKLIMOHMPOBAHUA, onpeaeneHHbiM narotosutenem 1TC nnm 3akasvymkom UCNbITAHUU UK COrNaco-
BAHHbIM MEXAY U3roTOBUTENEM U nonb3oBarenem 1C.

PekomeHayeTCcd cneayroLwaa Knaccupukaunua KputTepues Kadyectsa PyHKUMOHUpoBaHUa TC npu UCHbI-
TaHNAX HA MOMEXOYCTONYUBOCTD:

A) HopmanbHoe (PyHKLIMOHUPOBAHUE B COOTBETCTBUN C TPpeOOBAHUAMU, YCTAHOBMEHHbLIMU U3rOTOBUTE-
neM, 3aKkasvymKkom UCnbITaHUN MU NONbL30OBATENEM.

B) BpemeHHOe npekpalleHne BbINONMHEHUA (PYHKUMKU UNKU yXydLUleHue KavectBa PYHKUMOHUPOBAHUA,
KOTOpPbl€ nc4Ye3atoT Nnocne npekpaweHnsa nomMexm n He TpebyloT BMELLATENbLCTBA oneparopa Arnd BOCCTAHOB-
neHuns paboTocrnocoOHOCTH.

C) BpemeHHOEe npekpalleHne BbIMNONMHEHNA PYHKUUKU UMK yXyALLeHWEe KayectBa (PYHKLMOHUPOBAHUA,
BOCCTAHOBIEHUE KOTOPLIX TPEDOYET BMeLLUaTeENbLCTBA oneparopa.

D) lNNpekpallueHne BbINONHEHUA PYHKUUMKU UNKU yxyALLUEHUE KayecTBa PYHKLUMOHUPOBAHUA, KOTOPbLIE HE
MOTYT ObITb BOCCTAHOBMNEHbI U3-3a noBpexaeHna TC (KOMMOHEHTOB) UIMN NPOrpamMMHOro obecneyeHus, nnu
NOTEPU AAHHbIX.

B AOKyMeHTax U3rotoBUTENA MOryT ObiTb yKa3aHbl HapyLleHnsa pyHKUunoHupoBaHusa TC npu BO3OEN-
CTBMU NOMEX, KOTOPbIE pacCMaTPUBAaIOTCA KaKk HE3HAYUTENBbHbLIE N AONMYCTUMBIE.

HacrodaLwaa knaccudukauna MoXXeT ObITb UCNOMb30BAHA B KAYECTBE PYKOBOACTBA MNPU YCTAHOBMNEHUN
KpUTEPUEB KadecTtBa PyHKLUMOHUpoBaHUA TC npu UCNbITAHUAX HA YCTONYUBOCTL K 9NEKTPOCTAaTUYECKUM pa3-
psagamM TEXHUYECKMMU KOMUTETAMU NO cTaHAapTu3aunn, OTBETCTBEHHbIMU 3a pa3paboTKy o0LMX cTaHAapToB,
ctraHgaptoB Ha rpynnbl TC U TC KOHKPETHOrO BMAa, a Takke B Ka4eCTBE OCHOBbLI ANA cOornaLleHUnu mexxay
N3rOTOBUTENAMU U MONMb30OBATENAMU, KaCalOLLNXCA KPUTEPUEB KadyecTBa (PYHKLUMOHUPOBAHNA (Hanpumep, B
CIy4yasiXx OTCYTCTBUA COOTBETCTBYIOLLMX O0OLLUMX CTaHO4ApTOB, cTaHAapToB Ha rpynnbl TC unn TC KOHKPETHOIO
BLUAA).

10 lNpoTokon ucnbiTaHUN

[TpoTOKON UCNbITAHUWA AOIMKEH BKMNOYaTbh B ceba nHdopmaLnto, He0OXoAMMYIO AN NPOBEeAEHUA UCTbI-
TaHUKU. B npoToKOne yKkasblBaloT:

- ANEMEHTHI, YKa3aHHbl€ B NnporpamMmMme UCnbITaHUU, B COOTBETCTBUKU C pa3genom 8;

- uaeHTudukauunto ncnoiryemoro TC n ntodoro cBA3aHHOro ¢ HUM 000pya0BaHUA, HAMPUMEP, MAPKY U3-
rotoputena, Tun TC, cepunHbIUL HOMEDP;

- U AeHTUdUKaUnIo CpeacTB NcnbiTaHMN, Hanpumep, dadbpuyHoe KnNemmo,

TUM NPOAYKLUUU, CEPUNHBLIN HOMED;

- cneunanbHbIe YCNOBUSA OKPYXKaloLLen cpeabl, B KOTOPLIX MPOBOANNUCE UCMNbITAHUA, HANPUMEDP, CBEAE-
HUS 00 3KpaHUPOBAHHOWN KAMEPE;

- NtoOble cneunanbHbie YCNOBUA, HEOOX0AMMbIE ANA NPOBEAEHUA UCTbITAHUN;

- CTENEHb XXECTKOCTU UCNbITAHUU, ONPEAENEHHYIO U3TOTOBUTENEM, 3aKa34YMKOM UK NOKYyNaTeENEM;

- KpUTEPUN KavyecTBa PYHKLIMOHUPOBAHNA NPU UCTIbITAHUAX HA MOMEXOYCTOMYNBOCTL, YCTAHOBIEHHLIE B
o0LWmMx ctTaHpgapTax, craHaaprtax Ha rpynnbl TC n TC KOHKPETHOro BUAA;

- 9pPeKTbI BO3AENCTBUA INEKTPOCTATUYECKMUX pa3paaoB Ha ucnbityemoe TC BO BpeMda U NMOCNeE npe-
KpaLleHUa BO3OEUCTBUIN, a TAKXKE ANMUTENBHOCTb COXPaHEHNA 3TUX 3XPIEKTOB;

- 3aKJ1I04EHNE O COOTBETCTBUU UNKU HecooTBeTCTBUU NTC TpeboBaHUAM YCTOMYUBOCTU K INIEKTPOMATr-
HUTHOMN NOoMexe (Ha OCHOBE KpuUTepua Kkadectea PYHKLUMOHUPOBAHUSA, YCTAHOBNEHHOIO B 00LWMX cTaHaap-
Tax, ctaHaaprtax Ha rpynnbl TC n TC KOHKPETHOro Buga unm cornacoBaHHOro U3rotToBUTENEM U NOJfb30OBa-
Tenem);

- NoObIE cneunansHblE YCNOBUA JKCnnyataumu, HanpuMep, OTHOCALLUMECH K ANMMHaAM UK Tunam Kabe-
nen, aKpaHMPOBaAHUIO UK 3a3eMIEHNIO UMK YCNOBUAM (PYHKLUMOHUpoBaHUA TC, Heobxoaumble aAna obecne-
yeHua cootBeTcTBUA TC TpedboBaHUAM YCTONMYUBOCTU K ANEKTPOMArHUTHOWN NMOMEXE;

- KNUMaTUYECKne ycnoBsua Npu UCNbITAHUSAX;

- CXeMbl u/munu dotorpadcduto padbovero mecra And UCNbITAHUA U PasMELLEHUA UCTIbITYEMOro 000opyao-
BaHUS.
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[lpunoxeHue A
(cnpaBoYHoOE)

'MossiICHeHusA

A.1 Odwue nonoxeHun

3alwmnta TC OT pa3panoB CTaTUYECKOro anekTpuyvectsa UMeEeT DoNbLLIOE 3HAYEHUE ANA U3rOTOBUTENEN N NOTPebUK-
Teneu.

LLInpokoe ncnonb3oBaHUe MUKPOSNEKTPOHHBIX KOMMOHEHTOB YCUNUBAET HEOOXOAWMOCTb UCCNEeAOBaHUA pasnnu-
HbIX NpobnemM HagexHocTn TC noncka NyTen NOBLILLEHUA HAAEXHOCTMW.

[TpobnemMa MMNYNbCHBLIX pPaspsaaoB CTATUYECKOrO aNeKTpuyecTBa CTaHOBUTCA Doree 3HaYMMON ANA HEKOHTPOMNU-
PYEMbIX YCITOBUN OKpyXKatoLLen cpebl U pacLlunparoLLeroca npuMeHeHns obopyaoBaHnUa U CUCTEM.

TC Takke MoryT ObITb NOABEPXKEHLI BO3AEUCTBUIO SMEKTPOMArHUTHOMO NMOMs, €crnu BO3HUKAKT pa3paabl OT 00Cny-
XXUBaOLLEro nepcoHana Ha onuanexatlume npeametbl. KpoMe Toro, paspagbl MOryT BOSHUKHYTE MeXAy MeTannnyeckumu
npeaMeTaMun, TaKUMU, HaNPUMEP, KaK CTyNbsS U CTONbI, Haxogallueca nodbnmM3ocT oT obopyaoBaHua. CHUTaETCA, YTO UC-
NbITaHWA, NpUBe4EeHHbIE B HACTOALLEM CTaHAapTe, 4O0CTAaTOYMHO TOMHO MOAENMUPYIOT 9 PEKTEI OT BO3AENCTBUA ONUCAHHBIX
ABNEHUN.

OnekTpocTaTuyeckne paspsaabl OT oneparopa MOryT NnpuBecTn K c0oam pyHKUNOHUPpoBaHUA TC Unn noBpexXaeHuto
BNEKTPOHHbLIX KOMMNOHEHTOB. OTU ABMEHNA 3aBUCAT OT MapaMeTpoB UMNyMbca pas3pagHOro Toka (aMmnnutyga, BpeMs Ha-
pacTaHua, ANUTENBHOCTE U T. 4.).

BaxXHOCTL npobnembl U HEOOXOAUMOCTL pa3paboTKU 3alUTHLIX Mep, NOMOraroLLMX NPeaoTBPaTUTL HEXenaTeb-
Hble b eKkThl N3-3a paspaga cTaTh4ecKkoro anekTpuyectTsa Ha TC, noTpeboBano pa3padboTKu cTaHAapTU3IOBAHHbBIX METO-
0OB UCNbITAHWUW, ONUCaHHLIX B HAcToALLEeM CTaHdapTe.

A.2 BnuaHue ycnoBuKn OKpyxKarlluen cpeabl Ha YPOBHU 3apaaa

BO3HUKHOBEHUIO ANEKTPOCTATUYECKNX 3apAL0B B HaubonblUEW CTENEHU CI'IOCO6CTByI-OT NCNoNne3oBaHNE CUHTETN-
YEeCKUX I'IOKpI::ITI/II?I N HA3KaA OTHOCUTEJIbHAA BITAaKHOCTE BO34YyXa B NOMELLUEeHWAX. CyU.l,eCTByEBT MHOIo cnoco®oB BO3HUKHO-
BEHWUA 3NEKTPOCTATUHECKUX Pa3PALOB. OObIYHON ABNSETCH CATYaLWUA, KOraa oneparop nepeaBuracrtcA rno KoBpy U3 CUH-
TETUHECKOIo Martephallia N C KaXblM €ro laroMm aNeKTpoHbl NepelatdTtcAd U3 €ro TEJla Ha KOBEP. TpeHme MeEXOY ofexnon
oneparopa N CTyJioM MOXET Bbl3BaTb HaKOIMJIeHWNE 3rNeKTpOoCTaTnYeCKNX 3apA40B. OnepaTop MOXET 3aPAXaTbCA HENO-
cpeigCrBeeHHO Ui Np NOMOLLUN SﬂeKTDOCTaTVI‘-leCI{OVI MHAYKUWW, B NoCliegHeM Cliy4ace I'IpOBOﬂ,FILLI,I/II?I KOBPUK HE obecneyunT
3allUTBl 40 TEX NMOP, NOKa oneparop He 6y,[I,ET 3d3eMJ1EH Ha HElO.

MaKkcuManbHble 3HAaYeHUS HalpPAXeHWNA, 40 KOTOPOro MOryrt ObITb 3apPAXKeHbl Pa3JitydHblEe TKaHW B 3aBUCUMMOCTHU OT
OTHOCUTENBHOWU BRaXXHOCTU BO3AYXa, NnpuBejeHbl Ha PUCYHKE Al

TC MOTYT NoaBeprarbCH BO3[1€ENCTBUIO NEKTPOCTATUHECKNUX PaA3pA40B HallpAXEeHNEM 40 HECKOJIBKUX KNJTOBOJIbT B
3aBUCUMOCTU OT TUNa CUHTETUHYECKOU TKAHU N OTHOCUTENBHOW BNMaXKHOCTU OKPYyXakLWero BO3ayxa.
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HanpsihxeHue, KB
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PucyHok A.1 — MakcumMmarnbHble 3Ha4eHUA HanpsiXKeHWs, 40 KOTOPOro MOryT ObiTh 3apsi>XXeHbl OnepaTophl
NPy KOHTaKTe ¢ MaTepuanamu, npuBegeHHbIMN B pasaene A.2

A.3 BnuaHue ycnoBumn oKpyxarueun cpeabl Ha pa3psaaHbin TOK

[ns onpepeneHna TpeboBaHUn MOMEXOYCTOMYMBOCTM NPU BO3AENCTBUN SMEKTPOCTATUHYECKNX Pa3psoB B KA4YeCcTBe
OCHOBHOIMO MapaMeTpa UCMNOoNb3YTCH 3Ha4YEeHUA 3NEKTPOCTAaTUYECKOro HanNpPsKEHUS, YCTaHaBNMBaeMble B COOTBETCTBUM
C YCITOBUSIMU OKpyXatoLlei cpefbl y notpedbutens. OaHako yCTaHOBMEHO, YTO Nepefadva sHeprum ucnoitryemomy TC 3a-
BUCUT HE TONbKO OT 3Ha4YEHUA SMEKTPOCTATUYECKOro HanpsKeHUs, Bbl3biBatoLero paspsa, Ho B Honbluel cTeneHun, oT
3HaYeHne NMMNYSIbCHOro paspsaAHoOro ToKa.

TakKke yCTaHOBMNEHO, YTO NMPOMNOPLMOHANBHOCTE 3HAYEHUA Pa3psAHOro ToKa No OTHOLLUEHUIO K 3HAaYEHUIO HanpsiKe-
HUA Nepej pas3psaoM HapyLlaeTcs nNpu 6onee BbICOKUX 3HAYEHUAX HANPSHKEHUS.

BepoATHBIMU NPUYNHAMUN HaPYLLUEHUS NPONOPLNOHANbHOCTU MEXAY 3HAaYEeHUEM HanNpPsPKEHUs nepen paspsaoMm U
3HaYeHNeM pa3psaaHoro Toka nNpu 6onee BbICOKUX 3HAYEHUAX HANPSXKEHNS MOryT ObITh:

- BNUSIHWE pa3psifa Yepes ANMUHHYIO AYrY NPU BbICOKMX 3HAYEHUAX HaANPsSPKEHWS, YTO NPUBOAUT K YBENUYEHNIO Bpe-
MEHW HapacTaHUs UMMynbca paspsAHOro Toka U, crnefoBaTenbHO, YMEHBLLIEHUIO NMPONOPLNOHanbHOCTU Donee BbICOKUX
cnekTparbHbIX KOMMNOHEHTOB pa3psfAHOro Toka HanpshXXeHuto nepes paspsagomMm;

- BMIUSAAHWE npoLlecca pa3BUTUS paspsaAaHOro Toka Yyepes3 HebonbLUNe eMKOCTU NPU BbICOKNUX 3HAYEHUSX Hanpsi-
XXEeHUS1 B NpeAnosioXXeHnun, 4to obbeM 3apsaga OyaeT ocTaBaTbCs MOCTOSHHBIM ANSA TUMUYHBLIX ClyYaeB reHepauunu
3apsaja.

Ncxoas u3 BblLLEN3NoXeHHoro, TpeboBaHMs MOMEXOYCTOMYUBOCTM ANA OKPYXKatoLen cpeabl Y NoTpedutens Aomx-
Hbl ObITh ONpeaeneHbl B 3HAYEHUAX aMMITUTYA bl pa3psiiHOro ToKa.

Ncnonb3oBaHWe AaHHON KOHLUENUUKN obreryaeT NnpoekTupoBaHMe NCNbITaTeNbHOMO reHepartopa. KoMnNpoMUce B Bbl-
bope 3apsAHOro HanpsXXeHUA UCMbITAaTENBHOIrO reHepaTopa U pa3psaAHOro CoNpoTUBEHNA NO3BONSAET obecneynTb Tpe-
OGyeMble 3Ha4eHNA aMNNUTYA bl pa3psiAHOro ToKa.
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A.4 BbiOOp cTeneHen XKeCTKOCTU UCNbITAHUN

CTeneHun XXeCTKOCTU UCNbITaHUN, BbIDUpaeMble B COOTBETCTBUU C TUMNOBLIM pasMeLlleHUEM N YCNOBUAMKU OKPYKato-
e cpefbl, NpuBeaeHbl B Tabnuue A.1.

Tadonuua A1 - Bblbop cTeneHen XeCTKOCTU UCMbITAHUN

CTeneHb OTHocUTenbHada BNaXHocTb, %, AHTUCTaTNYECKUIN CUHTETNYECKNI MakcumMmanbHoe HanpaxeHue,
XeCTKOCTU He Oonee MaTepuan MaTepuarn KB
1 35 X 2
2 10 X 4
3 50 X 3
4 10 X 15

PeKOMeHAYeEMbIe CTENEHU XECTKOCTU UCMbITaHUN AOMKHBI COOTBETCTBOBATL YKa3aHHbIM B pasgene 5.

[1na HEKOTOPLIX Matepunanos, Hanpumep, AepeBo, OETOH U KepaMuKa, CTENEHb XKECTKOCTU UCMbITaHUW 4OMXHa ObITh
He Bbllle 2.

[Tpn BbIOOpPE CTENEHWN XECTKOCTU UCMbITAHUN ANA KOHKPETHOW 0OCTaHOBKM, HEOOXOAUMO YUNTLIBATL BO34ENCTBUA
Handonee CyLeCcTBEHHbIX NapaMeTPOB ANEKTPOCTATUHECKOro paspsaaa.

Hanbonee cylleCTBEHHBIM NapaMeTPoOM, BO3MOXHO, ABMNAETCA CKOPOCTb U3MEHEHUA paspsAHOro ToKa, KoTopasd
MOXET ObITb PasnUYHON NPU PasnNUYHbIX KOMOUHaALMAX 3HAYEHU 3apaaHOro HanpaXXEeHUA, NMUKOBONo paspsaHoOro Toka u
BPEMEHW HapacTaHUA UMNynbca.

Hanpumep, Tpebyemoe BO3AEUCTBUE SNEKTPOCTATUYECKOrO paspsia HanpsxeHnem 15 kKB B cpefe ¢ NpUMEHEHNEM
CUHTETUYECKOrO MaTtepuana donee 4eM JOCTAaTOUHO NepeKkpbiBAETCA NPU NCNONB30BAHUM KOHTAKTHOIMO paspaja UcChbiTa-
TENbHOro reHeparopa CoO CTENEHbLIO XecTKOCTU 4 (8 KB/30 A) B COOTBETCTBUN ¢ TPpeDOBaAaHUAMU HACTOALLErO CTaHAdapTa.

BmecTe ¢ TeM, Npu KpahHe HU3KOW BNa)XHOCTU cpedbl U NPUMEHEHUN CUHTETUYECKUX MaTEPUNanoB BO3HUKAKT OO-
nee BbICOKMe HanpsxkeHud, yem 15 kB. NNoaTomy B cnyyae ncneitadunt TC ¢ M30NMpoBaHHBIMUA NOBEPXHOCTAMU LIENeCcoo-
Opa3HO NPUMEHATbL METOA BO3AYLLUHOIO paspsga npu HanpsaxXeHnWn He donee 15 KB.

A.5 Bbi60p TOYEK BO3OAEeNCTBUA

McnblTaTenbHble TOYKN ANS BO3[,eACTBUS SITEKTPOCTATMHYECKMMU paspsgaMn MoryT BKIoYaTk B cedbsa, HanpumMep:

- TOYKW Ha METarnMYecKknx 4acTsx Kopnyca, KOTopble 3ITeKTPUYECKN U30NTUPOBaHbI OT 3EMITU;

- ItoOble TOMKM Ha MaHenu ynpaBneHnsa unn Ha knasuartypax 1C un nodble Apyrue TOMKM CBA3U «YESTOBEK — MaLLl K-
Hay, TaKMe Kak nepeknodaTenu, pyKosTKN, KHOMKA, UHANKaATOpPbI, CBETOANOABI, LLENW, PELLIETKA, KOpNyca COeANHUTENENR U
npyrue, oCTyrnHble AN onepartopa MecTa.

A.6 TexHnyeckoe 060OCHOBaHME UCNONb30BaHUA METOAA KOHTAKTHOrO pas3psana

PesyneraThl UCNBITAHUA METOAOM BO3AYLUHOMO paspajga BO MHOMOM 3aBUCAT OT BIIUAHWA CKOPOCTU NPUONMKEHUS
pPa3pAAHOro HaKOHeYHWKa, BMTaXXHOCTU BO34yxXa N KOHCTPYKUNN UCNbITaTENBHOro 00opyaoBaHnUA, YTO NPUBOANUT K UBMEHE-
HUAM BPEMEHU HapacTaHMa UMNynbca U CUNbl TOKa paspaja.
B NpUBEAEHHON B HACTOALLEM CTaHAapPTe KOHCTPYKUMWN UCTbITAaTENTbHOrO 000OpYAOBaHUSA ANEKTPOCTAaTUYECKUIA pas-
pAa MOAENUPOBancs NOCPeACcTBOM paspaja 3apsSKeHHOro KoHaeHcaTopa Yepes paspaaHbll HAKOHEYHUK Ha UCTBITYEMOE
TC, Npn KOTOPOM paspAfHbIA HAKOHEYHUK Yepes 3a30p CO34aeT UCKPY Ha MOBEPXHOCTU UCTBLITYEMOro obopyaoBaHuUA.
McKpoBOW paspag — cnoXHoe dounsndeckoe aBneHne. buino ycTaHoOBMNEHO, YTO NpU U3MEHAWEMCA 4,0 BO3HUKHO-
BEHUS UCKPOBOro paspsia 3asope pesynbsrupyrollee BpemMa HapacTaHUs (UMW HapacTatoWnii OPOHT) paspsaaHoro Toka
MOXET UBMEHATBLCA OT MeHee 1 HC Ao Bonee 20 HC B 3aBUCUMOCTU OT UBMEHEHUSA CKOPOCTU NPUBIMKEHNS.
CoxpaHeHne NOCTOAHHOM CKOPOCTU NPUONMXKEHNA HE NPUBOANUT K CTabununsaumm BpeMeHU HapacTaHua. Ana HeKo-
TOPbIX KOMOUHALUNK HanpsaXeHne / CKOpoCTb NPUBNMKEHNA BpeMa HapacTaHUA UMMNYybca pas3psaaHOro Toka MOXET UMETL
pasbpoc ao 30 pas.

[TpuMeydyaHne — pu BbICOKAX HANPSXKEHUAX BO3AYLUHBIA paspsa MOXET npeAcTaBnAaTb coboi nocrnegoBa-
TENbHOCTb Pa3psoB.

= IWHCTBEHHbIM MepeKkStoHatolLnM YCTPONCTBOM, KOTOPOE B COCTOSAHUM cTabunbHO co3paBaTh ObLICTPO Hapac-
Tarowme paspsagHble TokK, ABnAeTca pene. Pene AomKkHO pyHKUMOHUPOBAaTL NMPU J0CTaTOMHO BBICOKUX HAMPSXKXEHUAX W
obecne4ynBaTb OAWMHOYHBIA KOHTAKT (ANSA n3bexaHnsa ABOWHBIX pas3psaoB Ha ppoHTe HapacTaHua). [nsa bonee BbICOKUX
HanpPsPKEHWA NpeanodYTUTENBHBIMU ABMAOTCA BakKyyMHble pene. OnbIT NoKasbiBaeT, YTO MPU MCMNONb3OBaHUN perne B
Ka4yeCcTBe NepeKkntoHdatoLLero afieMeHTa He Tonbko doopMma UMMNynbca paspsiAHOro Toka ABNseTCs HaMHoro 6onee cra-
OUNbBHOM B CBOEN HapacTatoLWen YacTu, HO TakKe W pe3ynbraThl UCNbITaHUi pealnbHbiX TC aBnsAtoTcsa Oonee BOCMPOK3-
BOJVMBIMU.

CnepoBaTenbHO, UMMNYNbCHOE YNpaBnaAeMoe perne SABNAETCHA YCTPOUCTBOM, obecneyuBatolumMm cosgaHne Tpedye-
MOro UMMyJSibCa TOKa C 3ajjaHHbIMW aMNIMTYA0A U BPpEMEHEM HapacTaHUA. 3TOT TOK COOTHOCUTCSA C pearbHbIM Hanpsae-
HUEM aNeKTPOoCTaTUYEeCKoro pa3spsja, Kak ykasaHo B A.3.
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A.7 BbiOOp 3neMeHTOB UCNbITATENbHOIO reHeparopa

na Toro, 4ToObl OTOOPA3nTbL EMKOCTbL YENTOBEYECKOro Tena, UCNONb3YHT HAKONUTENBHYH €MKOCTb HOMUHAaNbHBLIM
3HayeHunem 150 nd.

1na nMuTauum conpoTMBNEHUA YeNoBekKa, AepXallero B pyke MeTannmm4yeckun npeaMeT, HanpumMep KoY UM UH-
CTPYMEHT, AOMKeEH ObITh NCMONMB30BaH pe3ncTop conpotueneHnemMm 330 OM. YCTaHOBMEHO, YTO 3Ta cUTyalunUsa AOCTaTOYHO
TUNKUYHa, YTODOLI OTODPA3NTL BCE pa3psdbl OT YernoBeka.

A.8 TexHnyeckoe 000CHOBaHUE BbIOOpA XapaKTepPUCTUK UCNbITATENbLHOIO reHepartopa

[Tpn ncnelTaHnax peanbHblX TC Ha YCTOMYMBOCTL K SNEKTPOCTAaTUHYECKUM paspadam Obln BbiABNEH paf NPUYKH,
BNUAOLLNX Ha BOCNPOU3BOAUMOCTL Pe3ynbsraTtoB UCMbITaHUN KOHKPETHLIX TC. PaccMmarpuBannucb XapakTepuUcTukn pabo-
YMUX MECT ANa UCMbITaHUK NMPU UCNONBb30BaHUN KOHTAKTHOrO paspsaga n cnocodbbl KanubpoBKWU. B TEKCT HACTOALLEro CTaH-
napTa Oblnn BBeAEHbl YTOYHEHWUA, OTHOCALLMECH K pabo4vnuM MecTaM ANA UcnbiTaHUA U K KanubpoBke. PaccmaTpuBarncs
Takke BONpoc 00 UBMEHEHUN TEXHUYECKUX XapaKTEePUCTUK UCTILITATENBHOIO reHepartopa, 04HaKko B HACTOALLEM CTaHaapTe
N aHHble XapaKTepUCTUKN ocTanncb 6e3 nameHeHna. Huxxe npmuBoguTca 060CHOBaHUE TaKkoro peLleHuns.

CyLLeCcTBYIOT AB€E NMPUYNHLI, BNUAIOLLKWE Ha BOCNPOU3IBOAUMOCTL pPe3ynbTaToB UCMbITAHUW NPU UCNONB3OBaHUN Me-
TOAa KOHTaAKTHOro paspsaga, CBA3aHHble C XapakTepUCTUKaMn UCNBbITATENBHONo reHeparopa:

- popMa pas3paaHoOro Toka UCNbITAaTENBHOrO reHepaTopa nocre NepBoro nNuMKka, T.e. B UHTepBane BpeMeHN OT 2Z
no 60 Hc;

- N3riydaemoe snekKTpoMarHMTHoe Nore UCNbITaTeENbHOro reHepartopa, co3gaBaeMoe nNpu nogade anekTpocraTtuye-
CKOro paspsga Ha ucneltyemoe 1C.

ObINTW NpoBeAeHbl UCNbITaHWA ¢ MOAUPULIMPOBaAHHBIMU UCNbITATENBHBIMW reHepaTopaMu, oopMa pas3pagHoro Toka
KOTOPOro COOTBETCTBYET TPeOOBaHUAM HACTOALLEro ctaHaapTa. PesynbsraThl UCNbITAHWIA NOKa3aru:

- XKECTKOCTb UCNbITaHUW, BnuaroLwWaa Ha PYHKUNMOHUpOBaHUe ncnbiTyeMblx TC, U3aMeHAaNnack Npu UCNonbL3oBaHUK
pPasfUYHBIX UCNbITaTENbHbBIX FEHEPAaTOPOB;

- UBMEHEHWEe TPpebOoBaHMW NPUBENO K yNy4LLeHU0 hopM pas3pagHOro Toka UCnblTaTeNbHLIX FreHepaTopPOB BO BPEMEH-
HON N YaCTOTHOW 0bnacTsX;

- HoBasA dopMa paspsagHOro Toka He obecnevnna CyLeCTBEHHOMo ynyylleHna BOCNPOU3BOAUMOCTU pe3ynbTaToB
MCNbITaHUN KOHKPETHBIX UcnblTyeMblx TC.

MccnegoBaHue BNUAHUA N3NTyYaeMOro UMMNyNbCHOMO SMeKTPOMarHUTHOro nNonga TpedyeT 3Ha4YUuTeNbHbIX pPecyp-
COB ANA NPOBeAEHUA CEPUM UCMBITAHUA, NPU STOM HEODXOANUMO NPOBECTU YIMYONEHHbIN TEXHUYECKUN aHaln3 C TeM,
YTOOBLI NOHATL, KaK KOHTPONUPOBaTb COOTBETCTBYOLLME NapaMeTpbl, BIUAKOLWNWE Ha BOCNPOU3BOANMOCTL PE3YNLTAaTOB
NCNBbITAHUN.

CynTtaeTcs, YTO U3IMEHEHUSA, BHECEHHbLIE B HACTOALLUWMKW cTaHAAPT, NpuBeayT K yny4YlleHUO BOCNPOU3BOAMMOCTH pe-
3ynbraToB UCMBITaHUNA. BMecTe ¢ TeM, 4NA BKITKOYEHUA B NOCNeayroLlne nsgaHnua ctaHgapTta pesynbsratoB OLEeHKN BNUAHUSA
n3nyyvyaemMblX UMNYNbCHLIX NONEeW Ha BOCNPOU3BOAUMOCTL Pe3ynbTaTOB UCMBITAHUIA NOTPEOYTCA AONONMHUTENBHBLIE UC-
chneaoBaHUS.
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[lpunoxeHue B
(06A3aTenbHoOE)

KanuopoBka cucTeMbl U3MEPEHUA TOKA U U3MEpPEeHUue pas3paaHoro Toka

B.1 TpeboBaHUA K AaTYUKY TOKA: BXOOAHOE CONPOTUBIIEHUE

BxoaHoe nonHoe conportueliieHne, uaMmepAemMoe Mexly BHyTpeHHUM 3IrekKTpogoMm U 3eMNen, KoakcuarnbHOro gatyu-
Ka TOKd, NCMNOJNb3yeMOro ArAd NSMepeHWA Pa3pAaHOro 10Kka UCNbelTartelibHOIo reHepatopa aNeKTpoCTatuHeCKUX Pa3pa40B,

0OMKHO ObITb He bonee 2,1 OM NpU NOCTOAHHOM TOKE.

[TpumMmeyaHUA
1 [JaT4ymK ToKa npeaHasHayeH ana obecnedeHns N3MepeHns Toka paspaga, nogaBaeMoro Ha NpoBoAALLYH NacTu-

Hy 3asemMneHuna. Ana ymeHbLLeHUA NOrpeLlHOCTU U3SMePEHUA, BhI3bIBAEMOU pasfiuynemM Mexay nofHbIM COnpoTUBITIEHUEM
NacTUHbLI 3a3eMNeHUA C BLICOKOW NPOBOAUMOCTLIO U BXOAHBLIM MOSMIHBIM CONPOTUBNEHUEM JaTynKa TOKa, YCTaHOBMEH AN
BXOA4HOMO MOJIHOrO CONPOTUBNEHUA npeden, paBHbiM 2,1 OM. CnegyeTt yduTbiBaTh, YTO NMPU CITULLKOM HU3KOM BXO4HOM
MOSIHOM COMNPOTUBIEHNN AaTUNKa TOKa BbIXOAHOW CUrHan byaeT oveHb cnabbiM, UTO NPUBEAET K NOrPELLHOCTU NU3MEPEHNUN
M3-3a CBA3U ¢ Kabenamu n ocuunnorpadgpom. Kpome Toro, Npm UCNonb30BaHUM oMeHb Manoro aHadeHuUa NonMHOro conpo-
TUBNEHUA BO3pacTaeT BNUAHME napasuTHON NHOYKTUBHOCTN.

2 3Ha4YeHUsa BXOAHOMo CONMPOTUBIEHNA U NepefaTOYMHOro NOMHOr0 CONPOTUBNEHUA CUCTEMBI U3MEPEHUA TOKa ZSys
(CM. B.3) MOryT ObITb U3MEPEHLI C BLICOKON TOYHOCTLIO NPU MOCTOAHHOM TOKE UMW Ha HU3KOW YacToTe.

B.2 TpeboBaHUA K AAaTYUKY TOKA: BHOCUMOE 3aTyxaHue

B.2.1 NamepuTenbHasa uenb

BMeCcTO 3HauyeHUss BHOCUMOIO 3aTyxaHWA KoaKcuanbHOro gatyuka ToKa ycTaHaBMMBaKT 3HAYEHUE BHOCUMOIO 3a-
TYXaHUA U3MEPUTENBHOW LUENW, COCTOALLEN U3 AaTyMKa TOKa, aTTeHtaTopa U Kabens, YTo ynpowaeT aHalln3 CUCTEMBI
M3MEPEHUN, T.K. TPeDOYETCA OLEHKA XapaKTepUCTUK U3IMEPUTENBHOW LEnU 1 ocumnnorpadya, a He Kaxporo afieMeHTa B
OTAENBbHOCTH.

OTKNOHEHNA 3Ha4Y€HNA BHOCUMOTO 3aTyXaHUA LUenu «4aT4yuk ToKa — aTTeHraTop — Kabenb» He A0MKHbl NpeBbILLaTh:

+ 0,5 4b — HavacTotax go 11T,

+ 1,2 ab —HavJvactotaxor1go4llu.

HoMWHanbHoe 3Ha4YeHne BHOCUMOTO 3aTyXaHus So4, Ab, onpeaenAaroT no popmMyrne

Spq =201 [2Z,4 IR, + 50 Om],

rae Rin_ BXOAHOE MNOJIHOE COTNpoTnBIieHNEe NOCTOAHHOIO TOKa B LUEeNOYKe AaTHUK — aTTeHKaTOpP — Kabenb NP Hal PYy3KeE
50 Owm.

[TpuMeYyaHNS
1 BpeMeHHble MHTepBanbl KannbdbpoBKU NPU U3MEPEHNUAX 3HAYEHUWN NepeaaTovHOro CoOnpoOTUBNEHUA NOCTOAHHOM

TOKa U BHOCUMBIX MOTEPb MOryT ObIThb pasnuUYHbiIMU. ECnK pesynbraT U3MepeHUa 3Ha4YeHUs nepegaTtouHoro ConpoTUB-
NNEHNA NMOCTOAHHOIO TOKa OTNIMYaeTCA OT pedynbrarta UCXOAHBIX U3MepeHUN MeHee YeM Ha 1 %, cunTaroT, YTO BHOCUMOE
3aTyXaHue uenu gaTyunKk ToKka — aTTeHaTop — Kabenb He N3MEHUNOCh, €CININ UCMONb3YETCA TOT Xe Kabenb N aTTeHaTop
N ApYyrnx N3MeHeHUn (Hanpumep, NOTePU UNKU paspyLleHna coenHuTenen) He ObINo.

2 Llenb «gatyunK ToKa — aTTeHaTop — Kabenb» BCerga AoMKHa paccMaTpmuBaTbCa Kak eAuHoe Lenoe. ECnn npons-
BOAUTCA 3aMeHa O HOro areMeHTa, AEMOHTaX U UNK NoBTOpHaa cbopka, HeoObXoaMMO BHOBL NPOBECTU KannbpoBKY BCEN
Lenn ¢ NOATBEPXAEHUEM COOTBETCTBUA TpebOBaHUEM.

B.2.2 AganTep «4aTYMK TOKA — NIMHUA»

AfjanTtep «aaT4uK ToKa — NUHUA», NpeacTaBneHHbl Ha pucyHke B.1, coeqUHSAET KoaKkcuanbHbIn Kabenb ¢ BXOAOM
NaT4yuKa ToKa. [eOMeTpUYeCcKn afganTep NiaBHO NEPEXOAUT OT ANaMeTpa KoaKcuanbHoOro Kabensa K guamMeTpy gaTtdyuka.
Ecnn Ana KOHKPETHOrO gaTtymka Toka ConpoTUBNEHNe, BeIYUCITIAEMOE U3 OTHOLLEHNA AnameTpoB d U D (CcM. pUcyHoK B.2),
He paBHO 50 OM, KOHCTpyKUMA afjanTepa «AaTynK ToKa — NUHUA» AOMMKHA ObiTb TakOW, YTOOLI BHELUHWUA AWaMETP €ero
BHYTPEHHEro NPoBOoAHUKa OblNT paBeH ANaMeTPy BHYTPEHHEro anekTpoda Aatynka Toka. ConpoTUBNEHNE BLIYUCNART C
YUYETOM AUSNEKTPUYECKOW NMOCTOAHHON MaTtepuana, KOTOPbIKW 3anonHAET KOHycoobpasHbli agantep (0ObIMHO — BO3AYX).
AdanTtep «AaTyuKk Toka — NMUHNA» AOIMKeH nogaepxunBatb conpotueneHune (50 + 1) Om B nonoce Yyactot Ao 4 ['1U. 3aTy-
XaHWe ABYyX afanTepoB «AaT4UK TOKa — NIMHUA», COeAUHEHHbIX «NMULOM K Ny », A0IMKHO ObITb Oonee 30 aob Ha YacToTax
no17Tuwnbonee 20 ob — Ha yacTtoTtax Ao 4 'Tu, npn aToM obLlee 3HAa4YEHNE BHOCUMOIO 3aTyXaHUa JOMKHO ObITb MEHee

0,3 4b Ha YyacToTax go 4l 'L,
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KoHycoobpa3Hbiv aganTep [aTtymk ToKa

aaTiuka toka 50 Om

MpumMeyaHne —[Jonyckatotes n apyrue dopMbl agantepa, KpoMe KOHycoobpa3sHoA.

PucyHok Bb.1 — I'lpumMep agantepa «4at4yuk ToKa — MIMHUA», COeAUHEHHOro ¢ AaT4yMKkoM TOKa

BHyTpeHHUX aneKkTpoa

X 3azemMieHme

%

&
<

Pe3nCTUBHbLIA NPOMEXYTOK

@d — BHelWLHWI AnamMeTp BHYTPEHHErO SMeKTpoaa;
@D — BHYTpeHHWUIA AnameTp CTPYKTYpbl 3a3eMNeHns

PUCYHOK Bb.2 — [lpuMep gaTtynka Toka: Bug cnepeau

B.2.3 OnpepeneHne BHOCUMOroO 3aTyXaHUA LEeNUu «JaTYUK TOKA — aTTeHaTop — Kabenb»

BHOCMMOe 3aTyxaHue Lenun «AaT4uK ToKa — aTTeHaTop — Kabenb» U3MepsitoT ¢ MOMOLLLIO BEKTOPHOIO aHanmnaaTo-
pa uenei. [na namepeHns BHOCUMOro 3aTyXxaHusi A onycKaeTcs NPMMEHATb Apyrue cpeacTtBa, obecnevnBatrolne aocra-
TOYHYIO TOYHOCTb M3MepeHuid. MNpoueaypa n3sMepeHnsa 3Ha4eHnst BHOCUMOrO 3aTyXaHUs COCTOUT B CreAyoLLEM:

AHanusaTop uenen KannopyoT B ToYKax, NoKa3daHHbIX Ha puUcyHKe B.3 (Mexay aTtTeHtoaTopoM M AaT4MKOM TOKa,

MEXJY aTTEHaTOPOM U afanTepoM «aTYMK TOKa — FINHUAY ).

[TpumMmeyvyaHNA
1 B aHanusaTope Lenen AoMKHa UCnonb3oBaTbcAa HauMeHbllas YacTtoTa. XapakTePUCTUKMA NMPU MOCTOAHHOM TOKe

N3MEPSIOT OTAENBHO.
2 CTabunbHOCTb COeAUHEHUIA ABYX afanTepoB «AaTuynK ToKa — NUHUA» («NTULOM K NTALY») UK agantepa «aaTt4vuk

TOKa — NUHUSA» C AaTYNKOM TOKa MPOBeEPSAIOT NPoBeAeHNEM NMOBTOPSAOLLMXCA U3MEPEHUI MOCIE COEANHEHNA U Pa3belu-
HEHWUSA YCTPOWCTB NPU pasfnunyYHbIX yriax noBopoTa.

CoeANHAT aganTtep «AaT4yuK ToKa — NMIMHUA» C LUenbio «daTvUK TOKa — atTeHtoaTop (3aTyxaHue donee 20 Ab) — Ka-
Oenb» N NOAKNOYAKT €€, Kak NoKasaHo Ha pucyHke B.3. MamMepatoT BHOCUMOE 3aTyxaHne. OTKNOHEHNSA 3HAa4YEHNA BHOCU-

MOI0 3aTyXaHWUA AOJI>KHBI COOTBETCTBOBATE Tpe6OBaHMFIM B.2.
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A3MepuTenobHoe obopyaoBaHue

KoHycoobpa3Hbin agantep [aTymK TOKa
50 Om

oo s |

-
1
D
L
&
=
@)
©
>

NameputensHoe obopyaoBaHue AOMKHO
KanubpoBaTbCs B 3TUX TOMKaX

PucyHok B.3 — CxemMa nsmMepeHna BHOCUMOro 3aTyxXaHUsa Lenn «aaT4ynK Toka —aTTeHaTop — Kabenb»

B.3 OnpepneneHune HU3KOYACTOTHOINO nepegaTtovyHOro COnpoOTUBIIEHUA LenUu «daTyUK TOKa —
aTTeHaTop — Kabenb»

PU U3MEPEHUN POPMbI TOKA 3MEKTPOCTATUYECKOro paspsaga ocuunnorpad otobpa)aeT popMy BOIHbLI HanpsKe-
HUA B pe3ynbraTte UHXEKLMU ToKa B AaT4YUK ToKa.
HU3KOYaCTOTHOE NepeaToOYHOE CONMPOTUBNEHNA LENU «AaTYNK TOKa — aTTeHaTop — Kabenb» CUCTEMbI U3MEPEHUS
TOKa ONpeAensatoT Kak OTHOLLEHWE 3HaYeHUs HanpsXeHnsa Ha Harpy3ke 50 OMm, noaKNtoMeHHOR Ha BbIxoae Kabens (BMecTo
ocunnnorpada), kK 3Ha4eHUto ToKa, NoAaHHOro Ha BXoA AaTyunKa.

[ns pacyeTa HEM3BECTHOMO Toka HEOBXoANMMO 3Ha4YeHNEe HanpsPKeHUs, oToOpaXkeHHoe Ha Aucnnee, pasfgennTb Ha

nepefaTtovyHOE HU3KOYaCTOTHOE COMpoTUBNEHUE ZSys (CM. pUcyHOK B.4).
Hdatuuk TokKa ATTeHioarTop
Loys i_ ______ _= i_ ______ _= KaGenb
(A -

| | |
| | |

. | BHyTpeHHsA | | § BrytpenHss | o i Veo

NcTouHUK Toka X | cxema | | cxema | 50 OMm

. I AaTHUKa TOKa I I dTTeHioaTope I
| | |
| | |
| | |
| | |
. _ A S I 1

A— N3MEPHUTETTb TOKA, V — N3MEePHUTETb HANPAXEHNA

[] PUMMEYHaHWE— BHyTDEHHFIFI CXeMa AaTHUKa TOKa NnpuBeeHa B KavecCTBe NprumMepa.

DmcyHm{ B.4 — CxeMa oripedelieHnA HU3KOHYaCTOTHOIO rnepearo4vHoro conportueliieHmne CNCremMmbl IAMEPEHUA TOKa

Hu3Kko4YacToTHOE NepefaTovHoe CONPOTUBNEHNE LEMN «AaTUYMK TOKA — aTTeHaTop — Kabenby» onpeaensaroT crneay-
oMM 06pa3oM. NogaroT TOK lsys cunoun 1 A Ha NepeaHIo0 CTOPOHY AaT4ynKa ToKa (CTOPOHY nogadvu anekTpocTaTU4YeCcKoro
paspsaa). IsmMepsroT HanpaxXeHne Ve, Ha Harpyske conpotmeneHnem 50 Om. donyCTumble OTKMOHEHUSA CONPOTUBIEHUS

Harpysku 50 OM He JormXHbl npeBbiwaTth = 1 %. BelYUCNAKT nepefatovHOe CONPOTUBMEHNE NO PpopMye

SYS
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[TpumMedaHne — [ngTorodYtodbl NpoBEPUTL TOT haKT, UTO BHELLUHUE HANPAXEHWUA HE BNNAIOT Ha pe3ynberar
M3MepeHNa, NPOBOAAT U3IMEPEHUA C MONMOXUTENBHLIM U OTpULATENBHBIM TOKOM. Pedynbratbl UBMEePEHU AOMKHbI OTIU-
yaTbCA He bonee 4YeMm Ha 0,5 %.

lonyckaeTca NnpuMeHeHNe Apyrux METOA0B onpeAeneHna nepeaaTodHbiX XapakTepUCTUK LUENN «AaTymnK ToKa — aT-
TeHaTop — Kabenby.

B.4 KanuopoBKa ucnbiTatenbHOro reHeparopa 3feKTpocTaTUu4YeCKUX paspaaon

B.4.1 Pe3synbrat KAannopoBKu

HOBTOpFIeMOCTb pe3yliblartoB Kanm6p0|3|<m NCTNbITATEJIbHBIX TEHeEPaTOPOB 3JNIEKTPOCTATUYHECKUX Pa3pPA40B UMEECT
bonblioe 3HadyeHne. OcobeHHO 3TO KacaeTcs NCMNblTaHUN, NPpoBOAWUMBIX C NMPUMMEHEHNEM WUCTIbITATEIIBHBIX TEHEPATOPOB
Pa3JTNYHBIX M3roTOBUTENENU U UCMBITAHUN, NPoOBOAWNMBIX B TEHEHWUE AJTNTElIbHOIO BpEMEHN.

FeHepaTop ANEKTPOCTATUYECKNX PaA3PAL0B MNOoANEXNT Kanvl6p05|<e B olfipedelieHHble NPOMEXYTKN BPpEMEHU C y4e-
TOM ,EI,EI?ICTByI-OLLl,eI?I CUCTEMBlI MEHENAXKMEHTA KaYeCTE4d.

puMMeyvyaHuUne - [JaHHbIN METOL NPUMEHART ANA KannMOpPOBKN reHepaTopa anekKTpocTaTUYECKUX paspanoB.
Ipy BepudUKkaunum odbopyaoBaHna Ang co3gaHusa afekTpocTaTUYeCcKUX paspanos nepeq UCnbiTaHUAMU MPUMEHART NPO-
leypy, YkasaHHyr B 6.3.

KannbpoBKy UCMNbITAaTENBHOIO reHepaTopa NPoBOAAT NPU KIMMaTUYECKUX YCIOBUAX, YKa3aHHbIX B 8.1.2.

b.4.2 Cpeacrea uCnNbITAHUU, HEOOXOAUMbIE ANA KANMMOPOBKU reHepaTtopa 3INeKTPpoCcTaTU4YeCcKux
pas3paaoB

[na KanuOpoBKK reHepaTopa aMeKTpocTaTUYeCcKMX paspagoB UCNONL3YIOT cnegyrowee obopyaoBaHUe:

- ocumnnorpadg ¢ 4oCTatovyHOU LWMPUHOW MONoCkl YacToT (aHanoroeaa nofoca 4YactoT He MeHee 2 [T 1),

- UI3MepUTENbHaA Lenb «4aTymMK ToOKa — aTTeHAaTop — Kabenby»;

- BbICOKOBOJIBTHLIA UBMEPUTENBbHLIM NPUOOP ANA M3MEPEHUAa HanpaXXeHna He meHee 15 kB. [na ucknrode-
HUA BIMUAHNA U3MEPUTENA Ha BbIXOAHOE HANpsXeHUe MOXET NoTpeboBaTbCA NPUMEHEHUE IMEKTPOCTATUYECKOTO
BOJIETMETPA;

- BepTUKalibHaa nnacTuHa KanubpoBKK € KoaKCUanbHbIM AaTYMKOM TOKa, YCTAaHOBMNEHHLIM Ha NnacTUHe Tak, YToObl
PACCTOAHUA OT AaT4ynKa A0 KaXX oW rpaHn nnacTuHbl ObINn He MeHee 0,6 M;

- aTTEHATOP AOCTATOMHON MOLWHOCTU (NPU HEOOXOAUMOCTH).

[ PUMMeEeYaHWE — HpMMEp KOHCTPYKUMU KOaKCUAJIbHOIO AdT4Y4UKa TOKa, COOTBETCTBYHOLLETO Tp66OBaHMFIM Ha-
CTOALUEro CTaHgapTta, npunBedeH B NpUoKeHUn C.

B.4.3 Mpoueaypa kKannopoBKU AnA padboTbl UCNbITATENbHOIO reHepaTopa B peXxXumMme KOHTaAKTHOro
paspsaga

[laTyuK ToKa pacnonaraloT B LEHTPE BEPTUKaNbHOW NNacTUHbI KannbpoBKKU B COOTBETCTBUU C TpeboBaHuaMu B.4.2
(cM. pucyHok B.5). CoeanHeHne npoBoAda 3a3eMITIEHUA UCMBLITATENBHOMO reHepartopa 3NeKTPOoCTaTUYECKUX pa3psanoB
OOMXKHO ObITb BBINOMHEHO NOA4 LUEHTPOM NnacTUHblI KanubpoBkKn Ha 0,5 M HUXe AaTuyuKa ToKa. [1poBoa 3a3eMneHna Aor-
XeH OblTb OTBeAEeH Ha3a[ B cepefuHe Kabena, obpasya paBHODeApPeHHbLIN TpeyronbHUK. He aonyckaeTcs pasMellaTtb
NPOBOA 3a3eMNeHNs BO BpeMa KannbpoBKU Ha nony.

[TpoBOAAT NPOBEPKY COOTBETCTBUA (POPMbI TOKA WUCMLITATENBHOIO reHeparopa YCTaHOBMNEHHbIM TpeboBaHUAM
(CM. 6.2). DUKCUPYIOT hopMy paspaaHOro ToKa U USMepArT crnegyrowne napameTpsbl:

lp - MUKOBOE 3HaYeHUe paspagHoro Toka, A,
/zg— 3Ha4YeHne paspsaHoro Toka Yepes 30 HC nocre Toro, Kak paspaaHbIA TOK JocTUraeT 3HaveHns 0,1 /p, A
lsg — 3Ha4eHNe paspsAgHoro Toka Yepes 60 HC nocne Toro, Kak paspsaaHblM TOK ocTUraeT 3HavYeHna 0,1 /p, A
{. — Bpemsi HapacTaHus ToKa, HC.
[TocnegoBaTenbHOCTL onepaunin KanmbpoBKM UCNBITATENBHOMO reHepaTopa B peXUMe KOHTaAKTHOro paspsga npu-

BefeHa B Tabnuue B.1.

Tadonuua B.1 — lNocnegoBarenbHOCTE onepalu KanubpoBKU UCMBITATENBHOMO reHepartopa (PeXXUM KOHTaKTHOro
paspaga)

Onepauma KanndopoBKK [ToacHeHUA

PaspaxarT UCnblTaTeNbHbLIM reHepaTop NATb pas | VicnblTaTenbHBIN reHepaTop AOIMKEH COOTBETCTBOBATL YCTaHOBIIEH-
1PU KaXXOOW CTENEHU XKECTKOCTU UCMIbITAHUIA, yCTa- | HbIM TpeboBaHWAM AN1A BCEX NATU pa3paLoB

HOBMEHHOW B Tabnuue 1 Ana Kaxaon NnonapHOCTH.
3anucbiBaloT KaXabln pesynbsrar

[TpoBOAAT N3MEPEHUS lp, 2 gt BNA Kaxpaow | [TapaMeTpbl NPOBEPSALOT NPpU KaxaoM UCNbITaTeNbHOM YPOBHE

BOJIHbBlI TOKa

I
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OkoHYaHue mabnuubi B. T

Onepauna KannopoBKU [ToacHeHUA

Tok npu 30 He MapameTpbl NPOBEPSAIOT NPU Kax oM UCTbITaTeNbHOM YpoBHe *)
[1pOBEPALOT, YTO 3HA4YEeHUE /34 paBHO 2 A = 30 %

Tok npu 60 He MapameTpbl NPOBEPSAIOT NPU Kax oM UCMbITaTeNbHOM YpoBHe *)
[1poBepAIOT, UTO 3HaYeHUe /gy paBHO 1 A £ 30 %

[ TMKOBBIN TOK lp MapameTpbl NPOBEPSAIOT NPU Kax oM UCMbITaTeNbHOM YpoBHe *)
[1pOBEPAIOT, UTO 3HAYEHUE lp paBHO 3,75 A+ 15 %

BpeMsi HapacTaHusa uMnynbeca f [TapaMeTpbl NPOBEPAIOT NPU KaXXaoM UCMbITAaTENBHOM YPOBHE
[lpoBepAtoT, UTO 3HaYeHue t. paBHO 0,8 HC £ 25 %

*) 3Ha4YeHUe ToKa, npuBedeHHOE B T86J'II/ILI|6 B Ka4eCTBe NpuMepa, CoOoOTBETCTBYET UCTBbITATEJIBHOMY HalPAXXEHWUH 1 kB.
MSMEpEHHOE JHa4YeHUNE NSMEHACTCA NPONOPLUNOHAJIBEHO HAalNPAXEHWHKO NCTNBITAaTeJIbHOTIO reHeparopa.

Paamepbl B MeTpax

o

Aq

SKpaHNPOBAaHHbLIA

KOXYX
ansa ocuunnorpada

N cCoeaAUHNTENbHBbIX
Kabeneun

[laTymk TOKa

CeTeBol OUNBLTP

[poBoA 3a3eMneHus,

OTBeﬂeHHblﬁ Hal3aj Touyka 3azeMneHus 4
B cepeavHe

[1poBOA 3NeKTponMTaHus

[TpumMedyaHNS

1 IcnbiTaTenbHbIM reHepaTop yCTaHaBNUBaKT HA TPEHOre UMM SKBUBANEHTHON HEMETaNIMYECKON NOACTaBKe Nnep-
NeHAWKYNAPHO K NNacTUHe KannbdpoBKN.

2 ONeKTponUTaHne UCMbITATENBHOIO reHepaTopa AOMMKHO OblTh TAaKUM Xe, Kak NpU UCNbITaHUAX.

3 Hdonyckaetca pasmelleHne obopyaoBaHusa, obpaTHoe NpeacTaBNeHHOMY Ha PUCYHKE.

PucyHok B.5 — TunoBoe pasmMeLleHne obopyaoBaHus Npu KannbpoBKe UCMNbITAaTENbHOMO reHepaTtopa
ANEKTPOCTATUHECKUX Pa3psoB

Ocuunnorpad A0OMNyCKaeTcs He 3KpaHUpoBaTb, ECIN U3MEPEHUSAMMN MOXHO J0Ka3aTb, YTO HEMNPSMbIE MYTH CBA3M C
CUCTEMOWN M3MEPEHUS HE BNUSAIOT Ha pe3ynbraTbl U3MEPEHUIA.

Cuctema kanmbpoBkn MOXeT ObITb 3asiBfieHa Kak A0cTaTodHO ycToumBas (T.e. kamepa dapanesa He Tpebyetcs),
eCln He NPOUCXOANT NEPEKITHOHMEHNA NOKasaHWii ocuunnorpada B criyyae, ecrnu:

- YPOBEHb NepekntodeHunii ocumnnorpada < 10 % ncnblTaTeNbHOro HanpsXeHus, COOTBETCTBYHOLLIErO HU3LLIEH CTe-
MEHW }XECTKOCTM UCTbITAHUNA;

- reHepaTop ANEKTPOCTAaTUHMECKMX pas3psiioB paspshKatoT Ha BHELLUHEE KONnbLO AaT4yMKa ToKa (BMECTO BHYTPEHHErO
aneKkTpoAa) Npu HamuBbICLLEN CTEMEHUN XECTKOCTU UCMbITAHWUIA.
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[TpunoxeHue C
(cnpaBoYHoOE)

[Mpumep AaTyuKa TOKa, COOTBETCTBYHOLWENO TPeOoBaHUAM npunoxeHua B

[leTann KOHCTPYKUUN AaT4yuKa TOKa, KOTOPbIM COOTBETCTBYET TPeOOBaHUAM NPUNOXKeHUA B, npuBedeHbl Ha PUCYH-
kKax C.1 — C.5. KOHCTPYKLMA 3TOro gat4nka Toka odecrnedmBaceT nosiydeHue nNIoCKON KPpUBOM BHOCUMOIO 3aTyxXaHUa npu
ncnonb3oBaHUM oTpeska kadbena RG 400 anuHon 1 M. Ana Toro, 4tobbl U3bexaTb MHOXECTBEHHbLIX OTPaXXeHU, crneayer

COeAUHUTDb aTTeHaTop 3aTyxXxaHNeMm 2001

5 Unn dornee HenocpeaCrBeHHO C BbIXOAHBIM NMOPTOM.

puMeyaHNe —lNpumepbl KOHCTPYKLUK NpUBeaeHbl Ha pucyHkax B.1 — B.5 6e3 ykasaHns JOMNyCKOB.

b) Bua cHusy

c) Bug cboky B paspese

puMedaHWe — LleHTpanbHaa natyHHasa YacTb. Paamepbl 1:1.

PucyHok C.1 — YepTex KoakcnanbHoOro gatdunka (nuct 1 na 5)
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Pe3ncTopbl NokasaHbl O
TONbKO Ansi cekTopa 90°

. OTBepcTUE

03,3
YBenu4veHue 30HbI PE3NCTOPOB

Pasmep pesnctopa - 0805; conpoTmBneHne pesnctopa — 51 OM; pasMeLlleHNE — CUMMETPUY-

Hoe (Mcnonb3oBaTth WabnoH); matepuan - 0.5 MM FR-4, no3onoYeHHbIn; Vi . — ABa KomnblLla Ha KaX4 oW CTOPOHe pe3ncTopa

IS

MIHOC 04HO KOJ1BLO PALAOM C BbIXOAHOW PaHBHO neYyaTHOW NnaThl. H606X0,£|,I.4M0 OKONo 25 PEINCTOPOB

PucyHok C.2 — YepTex KoakcuanbHOro gatyumka (nucT 2 us 5)
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Bua cooKy B paspese

puMedaHWNe —[loKpbITUE: HEPXKaBeLWaa ctanb. [MpubnusntensHo 1:1.

PucyHok C.4 — YepTexX KoakcuanbHOro gatymka (nMUcT 4 us 5)
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[MpunoxexHue D
(cnpaBoYHoOE)

M3nyvyaemMblie nonga npu 3NeKTpocTaTuYeCKux paspsaaax,
cO3/1aBaeMbIX YEJIOBEKOM, AepXKalluM MeTannuyecKkumn npeamMer,
U UCNbITATESNIbHLIM Fr€eHEPaATOPOM INEKTPOCTATUYECKUX PA3PAOOB

D.1 O630p npoueccoB, Bbi3blBaWLWUX INEKTPOMAarHuUTHbIE NONA

D.1.1 O0wme cBegeHuUNA

CDopma MMNOYITbCa TOKa B HACTOALLUEM CTaHAapTe, a TakXe B €ro npeiblywnx U3gaHnAX yCraHOBJ1€Ha, UCXO40A U3
TOro, 41O NPONCXOoA4UnNT SJ'IEI{TPOCTGTW-JGCI{MFI Pa3pPAL OT HeloBeKa, AepxKallelro B PYKe HeOoNbLON METaNIMUYECKNA npei-
MET. GﬂeI{TDOCTaTMqECI{MH Pa3pPAL OT YeJ10BEeKa, a TakXKe pald3pAl OT UCTNBbITATEJIbHOIO reHeparopa aJeKTpoCTatuHeCKnX
Pa3pA40B CO34ak0T CUNTbHBIE AIEKTPOMalrHUTHBIE MOJITA.
NXe paCCMOTpPEHDbI MNodaYa pa3pAia OT YeNT0OBEKA, a TaKXKe MNMpoLecCC, I'IpOI/ICXOﬂ,FILLIMI?I B UCTMbITATE€JIBHOM IFreHepa-
TOope ANeKTPpOCTatTU4eCKNX pa3p-40B.

D.1.2 OnekTpocTatu4yeCcKuu paspsag ot YernoBeka

[Tpn nodadve aneKTpocTaTUYECKOro paspaga oT YyenoBeka Ha ncneityemoe TC NpoOUCXOoA4AT cneayrLllne co-
ObITUS:

a) Npyu NPpUONMXEHUN METanMUYecKoro npegMeTa, KOTOpbIA AepXaT B pyKe, K METANNTUYECKON NOBEPXHOCTU WUC-
NbeiTyemoro TC A0 NOABNEHUA pa3padHOro Toka y»Ke CyLLeCTBYET aneKkTpocTaTu4yeckoe nomne. Toka HET (UNMN eCTb OYeHb
HeOONBLLLUOW), HET U MAarHUTHOrO MON4;

b) Npn BO3HUKHOBEHUU pa3paga Mexay MeTanmyeckum npegMeTomM B pyke U ucneltyemblM TC anekTpocTaTuye-
CKOoe none Mexay HUMK ocnabeBaeT. Hanpa)XeHne B Ayre yMeHbLUAETCH OT CBOEro UCXoA4HOro 3aHadveHna o 25—-40 B B
TedeHue 50 nc—5 HC BpeMa yMeHbLUEHUA HanpsXXeHUA B Ayre 3aBUCUT OT UCXOAHOMo 3Ha4YeHUAa HanpsKeHUd, napaMeTpoB
OYrn 1 apyrux paktopos. [NepBbiM WaromM B Yepege coObITUNA, Bbl3blBaAtOLWLMUX CUNBbHBLIE MEPEXOAHLIE SMEKTPOMarHUTHbIE
nonsd, ABNAeTCA NnepBoHavarnbHoe yMeHbLUeHNE HanpAXXeHHOCTU SreKTPUYECKOro nons;

C) B METANNMMYECKOM npeamMeTe, HaxoasdawemMcsa B pyke YyenoBeka, 1 B TC HadyMHaeT BO3HUKATb TOK. OCHOBHOMW
PPOHT TOKa pacnpoCcTpaHAETCA CO CKOPOCTBLIO CBETA U B TeHeHUe BpeMeHN, paBHOro 0,8 HC, AOCTUMAET PYKN YenoBeKa.
[10 Mepe AanbHeUwWero pacnpocTpaHeHna Toka B UcneltyeMomMm TC U pyke YyenoBeka BO3HUKAKT OTPaXXeHUa N NoTepu
n3-3a U3Ny4YeHNa U CONPOTUBNEHUA, YTO NPUBOAUT K CNOXHOW MO ENU NNOTHOCTU TOKa Kak B UcnbityeMoM TC, Tak U B
Tene 4YernoBekKa;

d) N0 Mepe NPoAOMKEHNA npoLuecca nepegadn aNekTpoCcTaTUYeCcKoro paspaja coctaBndalollne ToKa ¢ HauBbIC-
e 4YacTOTON OLICTPO 3aTyxatoT, B OCHOBHOM U3-3a U3nydeHua. opma paspagHoro Toka ¢ yBenmMyeHUMeM BpeMEHN CTa-
HOBUTCA Donee rmaakon (C MEHbLUWUM YPOBHEM BbICOKOYACTOTHLIX COCTABNALWMNX), U, HAKOHEL, Teno YenoBeka BXOAUT
B 3aNeKTpocTaTu4eckoe paBHoBecKe ¢ ucnblTtyembelM TC. OgHaKo OCTaTOUHbIA 3apaq Ha Tene YyenoBeka He MOXeT OblTb
HyYNeBbIM, TaK Kak ayra AofmkKHa UCYE3HYTb A0 TOro, Kak Teno YenoBeKa NONMTHOCTLIO pa3paauTca. Ecnn pyka YenoBeka U
MeTann4yeckn npegMeT NpoAoKarT NpUonuxaTeca K ucnelTyeMomMy TC, MOXET BO3HUKHYTb NOBTOPHLIW pa3paa npw
MEeHbLUEM HanpsaXeHUU. STOT NpoLecc NPUBOAUT K NocrneaoBaTeribHbIM 3MeKTPOCTaTUYMECKUM paspagam, KaXabl U3 Ko-
TOPLIX XapaKTepn3yeTca MeHbLUUM HanpaXeHUeM U bonee ObICTPLIM BPpEMEHEM HapacTaHUa (YaCTUYHO U3-3a HU3KOro
Hanpa)XeHna);

e) BO BpeM4a Kaxaoro U3 nocrefoBaTenbHOCTU pa3psaaoB Habntogartens OyaeT oTMeYaTh NOBLILWEHHYIO MNOTHOCTL
3apsaga B Kakon-nnbo TouKe pyku, Tena Unn ucneltyemoro TC A0 noaBneHna paspaga, obicTpoe N3SMeHeHUe paspsaaHoro
TOKa BO BpeMA dhasbl paspsga n HebonblLOW OCTaTOMHbIW 3apsaj nocne paspaga;

f) naMeHarLWaaca NNOTHOCTL 3apada U U3MeHArLWMeca TOKU NPUBOAAT K BO3HUKHOBEHUIO U3Ny4aeMOro aneKTpo-
MarHWTHOro Nons. XapakTepucTuku nona B ONMXKHEW 30He onpeaenarTcA HEeNnocpeACTBEHHO TOKOM M 3apsaoM, ANS
OOMbLUMX PACCTOAHUA XapaKTEPUCTUKA MOoMa onpenenarTca npou3BoAHbIMKU ToKa U 3apsga. NasMepeHua nokasbiBatoT,
YTO NnepexogHble Nonsg sNeKTpocTaTUYECKoro paspaga agnga nepBbiX HAHOCEKYHA BO3MYLLEHNA AOCTUIHYT YCIOBUW NONA B
LanbHen 30He Ha paccTosaHum 10 cM OT Ayru,

d) NPOU3BOAHLIE MO BPEMEHU TOKa U 3apafa OyayT okasbiBaTb OOnbLUOE BNUAHWE Ha HapyleHne PyHKUNOHUPOBa-
HUA ANEKTPOHHBLIX CUCTEM,

h) HeoOX0AMMO OTMETUTD, YTO NPU AMNEKTPOCTAaTUHECKOM pa3psaje OT YenoBeKa NPOU3BOAHbIE TOKa U 3apaga onpe-
0enATCA BpEMEHEM YMEHbLUEHUA HanpsXXeHna B Ayre. Takum obpasoM, BpeMA HapacTaHUA TOKa 3MeKTPOoCTaTUYEeCcKoro
paspaga onpeaenaeT BbICOKOYACTOTHLIE KOMMOHEHTHI aNeKTPOMarHUTHOro nons.

3 BblLLECKa3aHHOro cnegyeT, YTo NepexogHble Nona aneKkTpocTaTUYeckoro paspaga «4enoBek — MeTanm» ABnaroT-
CA Ba)XHOW YacTbHo NpoLlecca afekTpocTaThieckoro paspsga. ['lpn KOHCTpynpoBaHWUN naeanbHOro UCNbITaTeENbHOMo reHe-
paTopa aNeKTpoCcTaTUYeCKNX pa3psaaoB AaHHble Nonga A0MXKHbl ObITb BOCNPOU3BEAEH!.
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D.1.3 UcnbiTaTenbHbIN reHepaTop 3NIeKTPOCTAaTUYECKUX paspaaoB

HUXKe pacCcMOTpPEHbI MpouUecchl, Npoucxoasline B UCNblTaTeNbHOM reHepaTope areKTpoCcTaTUYeCKNX paspsagos.
"JocKONbKY OONBbLUMHCTBO UCMbITAHUWA NPOBOAAT B KOHTAKTHOM pexume, obecnevmparolleMm 00nbLUYH BOCNPOU3BO-
AVWMOCTb, HUXE paccMaTpUBarOTCA UCNbITaTENbHbIE rEHepaTopbl, padoTalolne B KOHTAKTHOM PEXUME.

[Tpn nogadve anNeKTpOCTaTUYECKOro paspsaga UMErT MeCcTO cneayroLllne cobbITUA:

a) paspagHbll HAKOHEYHUK UCNBITATENBHOMO reHepartopa NpuknagbiBaroT K 3a3eMIeHHOW (B OONbLUMHCTBE CriyYaeB)
YyacTu ucneityemoro 1C;

b) KOHOEeHCcaTOPp B reHepaTope anekTpocTaTuYecKuxX paspagoB 3apaxatrT 4o nogadn paspsaga. Bo MHOrMX Moaensx
MCNblTaTENbHLIX FeHepaTopoB OONbLIAA YaCTh SNEKTPOCTAaTUUECKOrO NONS, NOABNAKLWEroCA B pesynbrare npouecca 3aps-
na, PopMUPYETCA BHYTPU UCMBITATENBHOIO reHepartopa. B peaynbrarte anekTpocTaTtudeckoe nomne 4o paspaga sHavuuTenb-
HO MeHbLUEe SNeKTPOCTaTUYECKOro Nond, U3MepeHHOro B TOU XXe TOUKe OT YenoBeKa, 3apaKeHHOro TeEM Xe HanpsKeHUeM;

C) pa3psag co3haeTcd Nnpu 3aMblKaHUK perne BHYTPU reHeparopa aiekKTpocTaTU4decknx paspagoB. KOHCTpyKUNA cre-
LManbHbIX pene obecneyvmBaeT XOPOLUYH BOCNPOU3IBOAUMOCTL (OPM pa3pagHoro Toka. OgHaKko U3-3a TOro, Yto pene
ABMAETCA BHYTPEHHUM U He ABNAETCA TOYKOW, B KOTOPOW UCMbITATENBHLIN reHepaTop conpukacaeTca ¢ UcnbiTyeMbiM TC,
noABNEeHne paspagHoro Toka oTnnyaeTca oT BO3HUKHOBEHUA paspsada OT YernoBeKa;

d) HanpsaXeHUa B pene yMeHbLUaeTca oYeHb ObICTPO (MeHee 4eM 3a 100 nc), YTO NPUBOAUT K pacnpoCTpaHEHULO
TOKa OT pene no BCeM HanpaBfeHUAM U Ha BCe KOHTaKTUpyroLLUe MeTannnyeckne 4Yactu n gpyrue Metannmyeckne 4acTy,
HaxogsAwmeca NodnM3ocTn. TOK pacnpoCTpaHAETCH CO CKOPOCTLIO CBEeTa (B AUaNeKTpUKax ¢ MeHbLUEN CKOPOCTLHD). Bpems
HapacTaHuA Toka paBHO BpeMeHW YMEHbLUEHNA HanpsaXeHus;

f) BpemMa ymMeHbleHNAa HanpsXeHna coctaBndeT MeHee 100 nc, HO B HacTodAWeM cTaHaapTe TpedyeTtca, YToObl
BpeMSA HapacTaHuUs Toka obino paBHO (0,8 £ 0,2) HC NpU U3MEPEHUN B TOUKE KOHTaKTa ¢ Uenbho. [Na 3ToT UcnbiTaTenbHbIe
reHepaTopbl AMNEKTPOCTAaTUYECKUX pa3pagoB KOHCTPYUPYHOT TaK, YTOOLI YBENUYUTE BPEMSA HapacTaHUSA TOKa OT OYEHb He-
OOonbLIOro B pene A0 CTaHAapTU3OBAHHOMO 3Ha4YeHUsA B pa3pagHOM HaKOHEYHUKE;

g) nepexogHble anekTpoOMarHUTHbIE NMONA Bbi3biBatOTCA NMPOU3BOAHBIMU NO BPEMEHU BCEX TOKOB U MPOU3BOL4HBIMUA
Mo BPpEMEHW NNOTHOCTU 3apsaa. HeobxoanMo OTMETUTL NPUHLIUNMUANBHY PasHULY 3MEKTPOCTaTUYECKUX pa3psanoB OT UC-
NblTaTENbLHOMO reHepaTopa MU OT YenoBeKka ¢ MeTaniMyecknm npegMeToM B pyKe. Ana paspaga oT YenoBeka HapacTaHue
TOKa B Ayre npeacraBnaeT cobon KpaTKOBPEMEHHLIW Npouecc, KOTOPLIN U onNpefensaeT CNeKTP NepexoAHblX anekTpomar-
HUTHBIX nonen. OgHaKko Ana UCnblTaTeNbHOro reHepartopa aNekTpocTaTUYeCKUX paspsaaoB B KOHTAKTHOM PeXUMe BbICOKO-
YaCTOTHBLIN CNEKTP onpeaensaeTca He BpeMeHeM HapacTaHWAa ToKa B pa3pagHOM HaKOHEYHUKe, a BpeMEHEM YMEHbLUEHUS
HanpsXeHna B pene;

h) yuuTbiBaa TO, YTO BCE U3MEHAOLLNECA TOKU B UCMbITAaTENBHOM reHepaTope BbI3bIBAKOT NOABNEHUE NepexoqHblX
BINEKTPOMarHUTHLIX NMofien, cneayeT oTnuyaTh nepexogHele nongd, co3gaBaeMble NU3MEHALWMMUCA TOKaMN B pene Anu-
TenbHoCTbO 100 nc, OT NepexogHbIX Moneun, BbidbiBaEMbIX U3MEHALLIMMUCA TOKaMW B TOYKe pa3paga ANMUTENbHOCTLIO
(0,8 £ 0,2) HC. [NepexoaHble nong, BbldblBaeMble ObLICTPEIMU TOKAaMU B UCNBITAaTENBHOM reHepaTope, ABNAKTCA, KaK npa-
BUIMO, HeXenaTenbHbIMU, T.K. OHU NMPUBOAAT K NOABMEHUO BbICOKOYACTOTHLIX COCTaBNAKLWLMX MONSA, OTCYTCTBYHOLLUX NpU
SKBUBANEHTHOM paspaje OT YerioBeKa C TEMU Xe 3HaYeHUAMU BPEMEHU BO3pacTaHUA TOKa B TOUKe pa3spsaja.

Bknag ObICTpbIX NpoLeccoB B 0Opa3zoBaHUe NepexofHblX SNMeKTPOMarHUTHbLIX NONEN B 3HAYUTENBHON CTENEHU 3a-
BUCUT OT KOHCTPYKLUMWN UCNBITATENBHOrO reHepaTtopa. [aHHble anekTpoMarHuTHbIEe Nonga MOryT OblTe NOAaBNEHL! UM MOTYT
OOMUHUPOBATL MPU UCTbITAHUAX B 3@BUCUMOCTHU OT MPUMEHAEMOro UCMbITAaTENBHOIO reHepatopa. K coxaneHuro, Tpebo-
BaHUA K JaHHLIM NMepexogHbIM arekKTPOMarHMTHLIM MONIAM B HACTOALLEM CTaHfapTe He YCTaHOBIMEHLI, B pedynbkrare Yero
BIMUAHWE NepexodHblX nonen Ha pyHKUNOHUpoBaHNE UcnbiTyeMoro TC MOXET CUNBHO 3aBUCETh OT KOHKPETHOIMO UCHMbITa-
TeNbLHOro reHeparopa.

D.2 Peakuuun ucnbityembiX TC Ha BO3AEeUCTBUE IFEKTPOCTATUYECKUX pa3pAaAaoB

Bo BpeMA UCMbITAHUN HA YCTOUYUBOCTL K ANEKTPOCTaTUYECKUM paspsagaM NpoBepAtoT peakuun ucnbityemblx TC
MNPU pasfnUYHbIX SNEKTPUYECKUX BO3AENCTBUAX.

K HAM OTHOCATCA:

- HaNpAXeHune, cnocobHOe BLI3BATH NPODOK ANANEKTPUKE,

- ABNEHNA BTOPUHYHOMO Npobosa B 3a3opax, yaaleHHbIX OT TOYKU UHXKEKLINW;

- NaeHna HanpaXXeHUs, Bbl3aBaHHbIE NPOTEKAHUEM TOKOB B COMPOTUBIMEHUAX;

- Ma@rHUTHbIE NONA, Bbl3blBaeMble U3AMEHEHUAMU TOKa (NponopuUnoHanbHble Ldi / df);

- MarHUTHbl€ Nong, Bbi3biBakoLWNe HaBedeHHbIe HanpaXXeHUs,;

- ANEeKTpUYECKMe Nnongd, Bbl3blBalOllWe HaBeeHHble HaNpsaXeHWaA, KOTopble MOryT ObiTb MONSAMU AanbHEN W
ONUXHEN 30H.

YUNTbIBAA, YTO AMEKTPOCTATUMECKUI pa3psas NpeacTaBnaeT coOON COBOKYMHOCTb BO3AENCTBYHOLLMX daKTOPOB, UCTbITa-
HUA Ha yCTONYMBOCTL K OCP oTnnyaroTed B STOM OTHOLLUEHWU OT UCMBITAHUW Ha YCTOMYUBOCTL K SNMEKTPOMarHUTHOMY MOSHO.

HuXXe npuBegeHbl HEKOTOPLIE NPUMEpPLl HapyLWeHUN PYHKUMOHUPpOBaHNA UCNBITYeMBIX TC B pesynerarte BO3gel-
CTBUSA ANEKTpOoCTaTUYECKUX pa3panoB:

- pa3pag Ha pa3beM coeUHUTENS, Bbl3biBaloLUW pa3pyLUeHUe UHTerpanbHOU CXeMBbI.

B AaHHOM cnydae nopor pa3pylleHUs onpegenaeTca aHeprnen, nepegaBaeMon MHTerpanbHON cXeMe, Makcumanb-
HbIM TOKOM UMK 3apAagoM nepefarollluMca Yepes MHTerpanbHy CXemy;
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- paspag Yepes 3a3op B NIacTUKOBOM Kopnyce, B pesynbkraTe KOTOPOoro Uckpa AoCTUraeT UHTerpasribHOU CXeMbl.

B AaHHOM cny4vae UCMbITaHWE SMEeKTPOCTaTUYECKUM pa3panoM onpeaenaetT BO3MOXHOCTL Npoboa AuaneKkTpuka
Yepes TpeLUUHY B NNacTUKe,

- pas3psq Ha Waccu, Bbi3biBaroWnn cOon B CUCTEME, YCTAaHOBMNEHHOW B WIAcCcU. B gaHHOM criydae nepexogHble
nona Npu anekTpocTaTUYecKoM paspane, BO3AEUCTBYOLNE Ha npoBoAa, pasBoakKy UMM HENOCPeACTBEHHO Ha UHTe-
rpanbHble CXeMbI, BbI3bIBAKOT NOABMIEHWUE HAMPAXEHUA UNN TOKOB, KOTOPbIE MOTYT HAPYLWWUTb NOrn4eckne oyHKUNKN 000-
pyaoBaHUA.

CBA3b pas3paaHoOro Toka B UCNbITAaTENBHOM reHepaTope 3NeKTPOoCTaTUYECKUX paspsagoB ¢ BO3HUKaKLWNUMKW NpU STOM
SNEeKTPOMarHUTHBIMK NONAMU onpefdensaeTcad, npexae Bcero, 3Had4eHneM nNpoU3BoAHON paspagHoOro Toka no BpemMeHu. B
LanbHeWlweM CBA3b MeXAy BO3HUKLWLNUMW NEKTPOMarHUTHBIMW NONsSMU U NPOBOAOM, PasBOAKOU UMW UHTerpanbHOW CXe-
MOW B UcnbITyemMoM TC OyaeT 3aBUCETb OT CKOPOCTU U3MEHEHNIA SNEKTPUYECKOrO U MarHUTHOro nonewn. [Npu sToM BINAHKE
NPOU3BOAHLIX MO BpEMEHN NPOLECCOB, NMpoTeKatloLlWmX Npu co3gaHnun snekTpoMarHUTHbBIX nonen n MHAyKUMU, NpuBoanuT
K pasnu4ynio qoopM UMnNynbca paspsagHoro Toka U HaBedeHHbIX HanpsXXeHUW B npoBodax U pasBoake. Kak npaBuno, Ha-
BeleHHble HanpsaXXeHUA UMEKT MEHbLUYIO LLUMPWUHY MONOCkl YaCcToOT B CpaBHEHUU C MONTOCOW YacToT pa3psagHOro Toka Uc-
NblTaTENLHOMO reHeparopa.

N3-3a 3aBUCUMOCTU XapaKTEePUCTUK NEPEXOAHBLIX 3NEKTPOMarHUTHBLIX MONen OT KOHCTPYKUUKW OTAENbHbLIX UCMbI-
TaTeNbHbIX FEHEPATOPOB ANEKTPOCTATUHECKUX pa3pAaoB (0OCODEHHO B YaCTU COCTaBNARLWNX MNOMA Ha YacToTax CBhILLE
300 MI'y) MOXHO nonaraTb, UTO HaBeAEeHHbIE TOKU B pa3BoAKe, NpoBogax UMW B UHTerpanbHbIX cXemax Takxe oyayT
B 3HAYUTENMBHOW CTENEHWU 3aBUCETb OT KOHCTPYKUUU UCNbITATENBHOrO reHeparopa. Pasnuyua napaMeTpoB HaBedeH-
HbIX TOKOB MOIFYT NPUBECTU K pa3dbpocy pesynsraToB UCNbITaHUN (CBA3aHHbLIX B OONbLUMHCTBE CMyYaeB C HapyLUEHUEM
PYHKUMOHUPOBAHUA CUCTEM, HO HE C UX pa3pyLUeHUeM), ecrniv ogHO U TO Xe ucnelityemoe TC UCNbITEIBAKT C NPUMEHE-
HUEM pasfIMYHbIX UCMbITAaTENbHLIX F’EHEPATOPOB ANEKTPOCTAaTUYECKUX pa3pAaAa0oB N eCl U3roTOBUTENb UCTbITATENBHOM
reHepaTopa He NpeanPUHAN Mep NO YMEHbLUEHUID HeXenaTenbHON COCTaBNALWEN NMEKTPOMArHUTHLIX NOMen, Bbl3bl-
BaeMbIX ObICTPbIM CHUXEHUEM HaMNpsaXeHua B pene. HeobxoguMO OTMETUTL, YTO pasfnUyna pesynesraToB UCMNbITaHUN
MOTyT ObITb, Npexae BCero, Npu BOCMPUUMUMBOCTU UCTIBITYEMBIX TC K BBICOKOYACTOTHBIM 2MEKTPOMarHUTHLIM MONAM
(Ha YacToTax cBbille 1 [T u).

D.3 NepexoaHblie Nona Npu BO3AEUCTBUMU INEKTPOCTATUYECKUX pa3pAaaoB

B HacToAweM nogpasgene npuBedeHbl pesynsrartbhl USMEPEHUN NepexoHblX SMTEKTPUYECKUX U MArHUTHBLIX NONeu
BNeKTpoCTaTUYECKUX pa3pagoB OT METaNTMYeCKoro npeaMeTa B pyke YenoBeKa npu HanpsxeHun 5 kB. geanbHbIN UCTbI-
TaTeNbHBIN reHepaTop ANEKTPOCTaTUYECKUX paspAaAaoB AOMKEH co3haBaTh Takue Xe nons npu NCNbITaHUAX B KOHTAKTHOM
pexxuMe ¢ HanpaxeHnem 5 KB. PesynsraTbl USMEPEHUN NMoNyYeHbl ¢ MPUMEHEHUEM LLUMPOKOMONOCHBIX CEHCOPOB Nona (Npw
HepaBHOMEPHOCTU YaCcTOTHON Xapakrepuctukn £ 1 ab B nonoce Yactot 1,5 MI'y — 1,5 1T U), pasaMelleHHbIX Ha BEPTUKalb-
HOW OMOPHOW NnacTuHe Ha paccTtoaHumn 0,1 M OT ToYKK pa3pagda (NONOXKEHNA LIEenn).

Pe3yrnbTaThl UAMePEeHUN HanPAXeHHOCTU SNeKTpUYeCKoro nona npeacraBneHbl Ha pUcyHke D. 1.

HanpshkeHHOCTb anekTpuyecKoro nons, KB/m

12

o I A I
N T T T
/I
SREEEs
— N
T T T
'20 1 2 3

Bpemsi, HC

PucyHok D.1 — 3aBUCUMOCTL OT BpeMEeHU HanpaXeHHOCTU NeKTPUYECKOro nond Npu snekTpocTaTu4eckoM paspage oT
YenoBeka, gepxallero MetTannmmyeckun npegMeT, 3apsaXXeHHbIN 40 HanpsaxeHna 5 kKB. MaMepeHna Ha paccTtosaHum 0,1 m
npu anuHe ayru 0,7 MM U BpeMeHU HapacTaHua cunbl Toka 850 nc

BpeMs YMEHbLUEHNS HanpsXXeHHOCTU 3NEeKTPUYecKoro nons Ha pucyHke D.1 cOOTBETCTBYET BPEMEHU HapacTaHUS
TOKa paspsiaa.
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:’ESyJ'II:TaTI:I I/I3Mep6HI/II7I HalNPAXEeHHOCT MalfHUTHOIO NOJIA NnpejcCrtaBlieHbl Ha PUCYHKE D .2.

Hanps»keHHOCTb MarHuTHoro nons, A/m
30 -h

O
5

PucyHok D.2 — 3aBUCUMOCTL OT BpeMeHU HanpsaXXeHHOCTU MarHUTHOIO Nonga Npu aneKkTpocTaTUYeckoM paspage oT
YyenoBeka, gepxallero MetTannmyecku npegMeT, 3apsXeHHbIN 40 HanpsaxeHua 5 kKB. MamMepeHna Ha paccTtoaHum 0,1 m
npwn gnuvHe gyru 0,5 MM 1 BpeMeHu HapacTaHua cunbel Toka 500 nc

50 60
Bpems, HC

3aBUCUMOCTb HaNPs>XEHHOCTU MarHUTHOIrO NMons oT BpeMeHU Ha pucyHke D.2 noBTopsieT hopMy ToKa paspsiaa.

Bo3MOXHOW nNpobnemMoil ncnbliTatenbHbIX rEHEPATOPOB 3NEKTPOCTATUYECKMX pa3psaaoB sABAAOTCA KonebaHus
Npw Bo3pacTaHUu Toka pa3psifa (Ha3blBaeMble Takke «3BOHOM»). Kpome Toro, nepexofHblie Nomns oT UCMblTaTeNbHbIX
reHepaTopoOB 3MEKTPOCTAaTUYECKOro pa3psila MOryT OTNMYaTbCA OT MONel, Bbl3BaHHbLIX pas3psfoM «YenoBeK — Me-
Tann» B 3aBMUCUMOCTU OT OpPUEHTaLUMKn JaTynKa Monst OTHOCUTENBHO UCMbITATENBHONO reHeparopa U 3a3eMIstoLero

npoBoOAda.

D.4 HaBeageHHOe HanpsXXeHue B Marion neTne

P BOGHUWKHOBEHWUWU NepPexoiHbIX nonewu ANMEKTPOCTATUHECKOIO Pa3pAia nponcxogunTt npouecc HaeejeHnAd Ha-
NMPAXEHWUA B TPpaCCUPOBKE NeYaTHbIX MJiar. In4 N3IMepeHA HaBeeHHbIX HaI'IpFI}KEHI/IVI NMPUMEHAKT METOL «Manowu
NeTITn». |_|pl.4 MCNONb3OBaHUW ManoW NeTnu, pa3M6LLI|86MOI.7I Ha MNJacrtnHe 3a3eMIeHnAd, NAMepeHWUA BbICOKOYAaCTOTHOW
COCTaBJ'IFII-OLLI,EBﬁ nepexogHblX Nornen MOXHO NPOBECTU Tak, YTOObI HE I'IOTp66OBaJ'IaCI: Kanvl6p05|<a LLUWPOKONOJIOCHDBIX
CeHCOPOB NOJIA N pe3ylibralTbel USBMEPEHNA OTpaxXalikn npouecc MHAyKUUHU HE:'II'IpFI)KEHMI?I B NPOBOAHWNKaX bonee “YETKO,
“YeM pe3ylibTaTbl UISMEPEHWUA MNMapaMeTpOoB 3JIEKTPOMAalrHUTHOIO NMOJIA. VicnblTaTenbHas YCTAaHOBKa lMNpeicraBlieHa Ha

pucyHke D.3.

HanpaBneHue
K UCNbITaTENbHOMY
reHeparopy
-+t
[Tonykpyrnas
neTns

KoakcuanbHoe

coequHeHne
C Harpy3kou 50 Om

PucyHok D.3 — 'lonyKpyrnaa neTnsa Ha nnacTuHe 3a3eMneHns

3aBUCUMOCTbL OT BPEMEHN HaBeEeHHOro HanpsXXeHUs, BbI3BAHHOMO 3M1EKTPOoCTaTUYECKUM pa3pagoM «4efloBeKka —
MEeTann» npu HanpsaXeHnn 5 KB ¢ BpeMeHeM HapacTaHna cunbl Toka 850 nc, npeacTtaBneHa Ha pucyHke D.4. [1pu nsme-
PEHUAX NpUMeHAanack Nonykpyrnasa netna paguycom 14 mm, guameTpoMm npoeoga 0,/ MM, pasMelleHHasa Ha pacCTOAHUN
0,1 M OT UcnbITaTeNbHOro reHepaTopa aneKkTpocTaTudeckux paspsagoB. AnuHa ayrn paBHa 0,8 MM; nonykpyrnaa netns
HarpyxeHa conpotueneHnem 50 OM.
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HaBegeHHoe HanpsbkeHue, B
15

10

PucyHok D.4 — 3aBUCUMOCTb OT BPEMEHN HaMNpPsXXeHUs, HAaBEAEHHOIO 3NEeKTPOCTaTUYECKMM paspsaom
B MONYKPYrnou netne

D.5 Vlsmepel-me N3riyv4aemMblix Nofieyn, Bbi3BaHHbIX AJNMEeKTPOCTATUNHECKUMU pa3pAaAdMU, C NTOMOLWbIO
KOMMeEpPYEeCKNX CeHCOpoOoB Norns

3mepeHns nsnyvyaemMbix NIEKTPUYECKNX N MArHUTHbIX NOSfien, Bbi3BaHHbIX 3NEKTPOCTaTUYECKUMUN paspsgamm, Mo-
ryT ObITb NPOBEAEHBLI C MOMOLLBIO KOMMEPYECKNX CEHCOPOB NONS.
[Tpmep yCTaHOBKU A1 N3MEepPEeHUa n3ny4yaemoix nonen npuseaeH Ha pucyHke D.5.

LindopoBon ocumnnorpad

cnbiTaTernbHbIU
reHepaTtop

R
KoakcuanbsHbi kabens 50 OMm [leTneBon ceHcop OQHOMNOSMKCHLIN CEHCOP

PucyHok D.5 — lNpumep yCTaHOBKKU ANA U3MEPEHUA U3NyYaeMblX 3NEKTPUYECKNX N MarHUTHbIX NONen
3reKTpocTaTu4eCcKux paspsaonB

[1ns namepeHna anekTpUYeckux u MarHUTHbIX Nonen ¢ NPUMEHEHNEM YCTaHOBKU NO pUCYHKY D.5 ncnonb3yior:

- LnppoBoU 3anomMmuHatoLmimm ocuunnorpad ¢ lWwmMpmHoOn nonocobl He meHee 2 [T u;

- HADOP KOMMEPYECKNX CEHCOPOB MAarHUTHOro nonsd (Manasi NeTrnsa ¢ 3KPaHOM AN UCKITIOYEHUS BITUAHUSA 3NEKTPU-
YECKMX Nosien) U aNeKTpruveckoro nonsa (HECUMMETPUYHbLIN OAHOMOMOCHbBIN BUOpAaTOp);

- KoakcmanbHbIn Kabenb conpoTtusnenHnem 50 Om;

- UCNbITATENbHbLIN reHepaTop ANEKTPOCTAaTUYECKUX Pa3psiaoB.

3amepeHunsa cnegyet npoBoAUTbL B 3KPAaHMPOBAHHOM MOMELLEHUN (€CNN OKpYyXKatoLwaa obCcTaHOBKa HE CO34aeT Cy-
LLIeCTBEHHbIX MOMEX, NPUMEHEHNE IKPAHUPOBAHHOIO NOMeLLeHUAa He TpebyeTcqa). Hanps)keHne ncnolTatenbHOro reHepa-
TOpa AOMMKHO ObIThb 5 KB. PaspagHbIn TOK U3MEPSAIOT C UCNOMNb30OBAHUEM AaTyMKa TOKa, COOTBETCTBYOLWEro TpeboBaHMAM

npunoxenus C. PaspsaaHbin TOK CpaBHMBAKOT C onopHou chopmon Toka. Lindposon ocuunnorpad pacnonaratoT B IKpaHu-
POBaAHHOW Kamepe.
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CeHcopbl NONA COEAUHAKT ¢ ocuunnorpadpoM KoakcuanbHbIM Kabenem conpotueneHnem 50 OM, NpoxoaaLmnm
Yepes pedbpo SKpaHNPOBAHHOIO KOXyXa, Kak NokKasaHo Ha pucyHke D.5. KoakcuanbHbIM Kabenb AomKeH ObITb pacnonoXeH
TakK, YTOObl HEe NoABepraTbCs BIUAHUIO N3NyYaeMblX NoNen (A4NS 3TOro He3KpaHUPOBaHHbLIN KoakCcUanbHbIA Kabenb pas-
MeLLakT BO3MOXHO OnuXKe K 3KpaHUPOBaAHHOMY KOXYXY, SKpaH 3KpaHUPOBaAHHOro Kabena cCoequUHSAIT C KOXYXOM).

C nucnonb3oBaHMeM ocuunnorpadgpa U3MeparT HanpaxeHne Ha conpoTtuerieHnn 50 OM. SneKTpocTaTUYecKnn pas-
PAA NOAAlT B KOHTAKTOM peXmme Ha OONbLUYK MOBEPXHOCTb 3IKPAHUPOBAHHOMO Kopnyca. McnblTtaTenbHbI reHepaTop
ANEKTPOCTaTUYECKUX pa3pagoB CABUrakoT Npu nogaye paspsagon, ¢ TEM YTOOLI UIBMEPUTL U3NyYaeMble NoNd Ha pasnuyHbIX
PacCTOAHUAX OT CEHCOPOB.

OneKTpuveckoe U MarHUTHoe Mnone, Bbi3BaHHOE ANEeKTPOCTaTUYECKUMU paspsgaMn, pacCcUnTbIBAKOT C YYETOM U3-
MEepPEHHOro HaBeAEHHOIro HanpaXeHNa B Harpyske ceHcopa. [Ana aToro:

- U3MEPAIT C NOMOLLBIO LUKdbpoBoOro ocuunnorpadga HanpsaxeHue v (t) Ha Harpy3ke 50 OM, HaBegeHHOE U3ny4yae-
MbIMW NONAMU, co3gaBaeMbiMU UCMbITATENBHLIM FrEHEPaTOPOM;

- C UCnonb3oBaHUeEM npeobpasoBaHna Oypbe pacCUUTLIBAOT CEKTPANbHY NAOTHOCTL V (W) HanpsXXeHunsa v (t);

- paccyYUTLIBAKOT UMK N3MEPAIOT NepefaTouHYy PYHKUUIO T (W) NCNONBb3YEMOro CeHcopa TOoKa,

- pacCYUTLIBaAOT 3aBUCMMOCTL OT BPEMEHW HANPSAXKEHHOCTU aneKkTpudeckoro £(t) n marHuTHoro H(t) nonen Kak oo-
paTHOe npeobpasoBaHne Gypbe V (W)/T (W).

HekoTopble pesynbraThl BelMUCNEHUW npuBegeHbl Ha pUcyHKkax D.6 u D.7. daHHble 4YncnoBoro MoaennpoBaHuA
MCMONb3YKT ANA NPOBEPKA npoLeaypbl BEIMUCITEHUA HANPAXKEHHOCTU MarHUTHOMO NMong UCXoasa U3 AaHHbIX U3MepPEeHUS
HanpaXXeHUsA B NETNEBOM CEHCOpE.

HaBep,eHHoe HanpsPkeHue, B

-j
1

Iil--

PucyHok D.6 — CpaBHeHNe naMepeHHoro (cnnowHas NMMHUA) N BbIMUCNEHHOro (NYHKTUPHAasA NUHUA) HanpsXXeHN
B NETNIEBOM CEHCOPE (ANeKTpoCcTaTUYEeCcKU pas3pag Ha paccToaHUn 45 CcM OT ceHcopa)

50
BpeMﬂ,Hc

0 10 20 30 40 50
Bpems, HC

PUCYHOK D.7 - CpaBHeHUe 3HaYeHUN HanpaXXeHHOCTU MarHUTHOrO Noss, BeIYUCIIEHHbIX N0 pesdynbrataM U3MepeHUint
HanpsXXeHUa B NETNIEBOM CEHCcope (CcnnoLllHaa NUHUA) U METOAOM YMUCITOBOro MoaenupoBaHnsa (MyHKTUPHaa NMuHUA)
(AneKTpoCcTaTU4YeCKUNM paspag Ha paccToAaHUN 45 CM OT ceHcopa)
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[lpunoxeHue E
(cnpaBoYHoOE)

O6cyxaeHue BONpPoOCOB HeonpeaeneHHOCTU U3SMepPeHun

E.1 Oowume ceBeaeHusn

[TOBTOPAEMOCTb pe3ynsraToB UCMNBITAHUA B 00NacTu SNeKTPOMarHUTHOW COBMECTUMOCTU 3aBUCUT OT MHOIMUX BO3-
0ENCTBYIOLLUMX (PaKTOpOB, BNUAKLWNX Ha pe3ynbraTel UCNbITaHWUA. Bo3geUcTByrOWMe (paKTopbl BhI3bIBAKOT OLIKMOKA MpU
cos3fjaHun (reHepaunn) PUsndeckon BeNUYNHLI, NPUMEHAEMON NPU UCNBITAHUAX (CBOUCTBaA ANMEKTPOMarHUTHOU NOMEXMN).
ST OWKOKN MOryT ObITb KnaccuduumpoBaHbl Kak crnyvyanHble nnu cuctematndeckme. COOTBETCTBUE CO34aHHON C MPU-
MEHEHNEM UCMbITATENBHOrO 000PYAOBaHUA BEMUYUHBLI, MPUMEHAEMON MPU UCTIbITAHMAX B 0ONMacTn aNekKTPOMarHUTHON CO-
BMECTUMOCTU, KONMUYECTBEHHBIM NapamMeTpamMm JaHHOW BENMUYUHBI, YCTAHOBNEHHLIM B HACTOALLEM CTaHZ4apTe, NOATBEPXK-
0akoT NpoBefeHNeM paga U3MepeHUn (HanpumMmep, UsMepeHnemM BpeMeHU HapacTaHUa UMMNynbca ocuunnorpadoMm ¢ aTre-
HroaTopaMK). Pe3ynberaT KaXXgoro UsmMepeHua npeacraBnsaeT coOon NpubdnuxeHne K usMmepaeMon BefininuHe, U3SMEPEHHOE
3Ha4yeHune BENMUYUHBI MOXET OTNMUYaTLCA OT UCTUHHOIO 3Ha4YeHUA U3-3a HeonpeaeneHHOCTU naMepeHuni. ['pu ncnelTaHUAX
B 00MacTn sNeKTpOMarHUTHOW COBMECTUMOCTU KPUTUYECKUM INTEMEHTOM NPU ONpeaeneHnn HeonpeaeneHHOCTU U3Mepe-
HWUN ABNAETCA HEONPEAENEHHOCTb N3MEPEHWNIN, CBA3AHHAA C KanubpoBKOW UCMbITATENBHOMO 000pya0BaHUA.

[na 4OCTUXEHNA BLICOKOW HAAEXHOCTU pe3ynbraToB KalIMbpoBKN HEOOXO0AUMO YCTAaHOBUTb UCTOMHUKK Heonpeae-
NEHHOCTU B U3MEPUTENBHOM 000pPYAOBaHUN N 3a9BUTL O HEOMpPEAENeHHOCTU N3MEPEHUIA.

E.2 KaTeropuu HeonpeaerneHHOCTI

HeonpeaeneHHOCTb N3MePEHUN ODLIYHO BKNOYaeT B ceba ABe COCTaBnAaAroLWMe:. COCTaBNANLWY, 0OYyCNOBNEHHYHO
cnyvanHbiMn athdoekTamMn (aanee — cocTaBnAoLLas, oueHUBaemasa no Tuny A), U COCTaBNALLYH, 0OYCNOBMEHHYH CUCTEMA-
TUYeCKUMU achpeKkTamMu (Janee — cocTaBnawoLlas, oueHuBaemaa no tuny B). CocTaBnAatoLllaa HeonpeaeneHHOCTU U3aMepe-
HUW, Bbl3biBaeMaga crnyvYanHbiMU ahdpeKkTamMu, cBA3aHa ¢ HenpeackasyeMbiMU Bo3geUcTBUAMU. CocTaBnarollas Heonpege-
NTEHHOCTU U3MEPEHU, BbI3blBaeMagad CUCTEMATUYECKUMKU adhpeKTaMn, OOBIMHO CBA3aHa C U3MEPUTENBbHBIMKA NPUOOpaMu.
CucrteMaTnyeckne CoCTaBnaroLLne HeonpeaeneHHOCTU U3MEPEHNI MOMYT OblTb CKOPPEKTUPOBaHbLI UMK YMeHbLUEHbLI. Cry-
YalHble COCTaBNAKLWME N3HAYaNbHO HE MOTYT OblTb CKOPPEKTUPOBAHLI UKW YMEHbLUEHBI. B paMKax KOHKPETHON U3MEpPHK-
TENLHOW CUCTEMBI MOTYT NPOABNATLCA BO3AENUCTBYOLWME PaKTopb!, BAUAIOLLKE Ha NHOOYH0 N3 3TUX COCTaBMNAMOLLINX.

Bo3aMOXHbEI cnyYau, Korga cocTaBnaolas HeonpegeneHHOCTU N3MepEeHUI, BbldbiBaeMasa cnydyanHbiMu adhdpekTamu,
CBA3aHHaaA ¢ OAHUM METOAOM UCMLITaHUW, MOXET CTaTb COCTaBNAKOLLEN HeonpeaeneHHOCTU NUSMEPEHUIN, BbI3bIBAEMOW CU-
cTeMaTU4eCKUMKN adhdhekTaMu ANa gpyroro Metoga, B KOTOPOM NPUMEHAKTCA pe3ynbTaThl NepBOro MetToga UCnbITaHUN.

nsa Toro, YTobbl n3bexarb NyTaHuLbl, BMECTO pasfeneHna COCTaBNALWMX HeonpeaeneHHOCTU N3SMEPEHUIA Ha Bbl-
3blBaeMble cnyYanHbIMU U cUCTEMaTUYECKUMN adhpekTaMK, NPUMEHAKDT pasgefieHue COCTaBNALWLNX HeonpeaeneHHOCTH
Ha KaTeropun A 1 B no cnocoby oLEeHKN NX BKNafaoB B HeonpeaeneHHOCTL NU3MEPEHNUN.

[1na oUeHKM BKIMagoB COCTaBnAoLLMX No TUNy A B HeonpegeneHHOCTb U3MePEHUN NPUMEHSAKOT CTaTUCTUYECKNE Me-
TOAbl OLUEHKM CTaHAAPTHOMO OTKIMOHEHMA ANA CEPUM UCNBITAHUIA, YYUTBIBASA, YTO 3TU COCTaBnArLWNE 0DBIYHO MOAYNHSAIOTCSA
HOpMarnbHOMY pacnpegeneHnto BepoATHOCTEN (cM. Tabnnuy E.1).

Tadonuua E.1- OueHka BKNagoB cocTaBnatolLmx no Tuny A B HeonpeaeneHHOCTb U3MEPEHNN

PacnpepeneHue dopmMyna pacyeTa CyMMapHOIA MosacHeHNS
BEPOATHOCTEN CTaHA4APTHOW HeOolNpeAeJIieHHOCTI
HopmanbHoe P [aHHble ANs NPUMEHEHUs CTaTUCTUYECKUX METOAO0B OLIEHKU Oornpe-
U, (v) = Z(”j _u)z N eNnsAoT, Kak NpaBuo, no pesynsratam BepuduKaLun UcnbiTaTeNb-
\ (n - 1)j:1 Horo oBopyoBaHuA

U, (y ) — cymMapHasi cTaHAapTHast HeonpeAeneHHoCTb, U; — Pe3yNLTaT j—0 UCbITaHUS,

U — Cpe,D,Heaqu)MeTquCI{OE JHa4YeHNE Pe3yJibrarToB NCNbITAHWUA, N — YUCNO UCNbITAHUMN.

[1nsi oLeHKN BK1aZ 0B COCTaBMAKLLMX HEONPeaerneHHOCTN U3MepeHUiA No Tuny B ncnonb3sytoT Apyrue cnocobbl. 3T

COCTaBISAOLLUME 0DbIMHO CBA3aHbl C TaKMMU ahdeKkTaMu, Kak paccornacoBaHus, NoTepu B Kabensax, HeNMUHelHble Xapak-
TEPUCTUKN n3MeputensHoro obopygoBaHua. [pn aHannse 3HadYeHUn U pacnpeaerieHns BepOSATHOCTEN COCTaBMNSOLLNX
Tuna B HeonpeaeneHHOCTb N3MEPEHUA MOXET OLIEHMBATLCH Ha OCHOBE [laHHbIX KanMbpoBKU, TEXHUYECKUX XapaKTepUCTUK
n3mepuTenbHoro obopyaoBaHUA, YCTAaHOBMNEHHbLIX N3roTOBUTENEM, UM HA OCHOBAHWUK OMbiTa U 3HAHWUIA.
PasfeneHne cocTaBNArLWMX HeonpeaerieHHOCTU U3MEePEHNA Ha OLieHUBaeMble No Tunam A 1 B He o3Ha4aeT, yTo
pasnunyaeTca cama npupoga 3Tux coctaBnAarowmx. JaHHasa knaccudukauma ocHoBaHa Ha oLeHKe ux npupoabl. Oba Tmna
COCTaBIISAOLLUX MOTYT OLIEHMBAaTLCH Ha OCHOBE MPeANorioXeHNA 0 pacrnpeaeneHnm BepossTHOCTENR, U COCTaBNAOLLNE HEO-
npeaeneHHocT Noboro Tuna MoryT ObITb OXapakTepu3oBaHbl CTaHAapPTHBIM OTKIOHEHUEM.
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E.3 OrpaHnyenua

B KOHTEKCTe TpeboBaHUM HACTOALLEro cTaHgapTta NPUMEHSAOT cregyrolne orpaHUYeHns U yCrnoBus:

- DIOAXKET HeonpeaeneHHOCTU U3MEPEHUIA OrpaHUYNBaOT COCTaBNAOLLMMW HEONPEAENEHHOCTU, OLleHUBAEMbBIMU MO
Tuny B (Bbl3blBAEMbIMWU U3MEPUTENBHBIMWU NpUbopamMn). 3TO HE O3HAYAET, YTO CrieqyeT UTHOPUPOBATb BNUAHUE COCTaB-
NALWKWX HeonpeaeneHHOCTU NOo TUNY A, KOTOpble AOTKHBlI OLUEHNBATLCA UCNbITAaTENBbHBEIMU U KANMOPOBOYHBIMU Nabopa-
TOPUAMW NO OTAENBHOCTU ANSA Nony4YeHns 6oree NoNHOW KapTUHLI HeonpeaeneHHOCTU U3MEPEHUN,

- BCe BKNagbl B HeonpeAeneHHOCTb U3BMEPEHUIN CHUTAIOT HEKOPPENMUPOBaAHHbLIMU,;

- OBEPUTENBHYI BEPOATHOCTL MPUHUMaKOT paBHOU 95 %.

MpumeyaHue — [MpuMepbl OroaxeTa HeonpeaeneHHOCTU U3MepeHWid no Tuny B npuBegeHbl B Tabnuuax
= .3—-E.5.

E.4 PacyeT HeonpeaeneHHOCTU U3MEPEHUMN NPU OLeHKe no Tuny B

CTaHpapTHYIO HeonpeAeneHHOCTh ANA COCTaBNAKLEN pacCUUTLIBAKOT AeNeHUEM MONTyYeHHOro sHa4yeHUsa coOCTaB-
NALLEN Ha KOSPMUUNEHT (AENUTENL), 3aBUCALLMK OT pacnpeaeneHna BepoOATHOCTEN STOU COCTaBNAKLLEN.
[Na oTAaenbHbIX CrnyyaeB pacnpegeneHna BepOATHOCTEN MPUMEHSAOT AENUTENW, YKasaHHble B Tabnuue E.2.

Tadbnuuya E.2-[Jenntenun agna otaenbHbIX criydaeB pacnpeaeneHns BEPOATHOCTEN
Pacnpe,u,eneHme ﬂ,EJ'IMTEJ'Ib | lOACHEHWA
BEPOATHOCTEN
HopmMmanbHoe | KoappuumeHT oxBaTta |Lna goBeputenbHOU BEPOATHOCTU 95 % NPUHUMAKT K = 2.
K 3Ha4YeHne cocTaBnAroLWEN NoNyYarT 0ObIMHO N3 CEPTUDUKATOB KannbpOBKU
PaBHOMEpPHOE \/g 3Ha4YeHne BENUYUHBLI Nony4atoT 0ObIMHO U3 AaHHbLIX M3roTOBUTENA O Npudope
U-o0b6pa3Hoe \/E HeonpeneneHHOCTb paccornacoBaHuA.
Bknagbl B HeonpeaeneHHOCTL Hanbonee BEPOATHLI B Npeaenax HOpMbl

[ns cnyyaeB, Korga pacnpeferneHne BepOoSATHOCTU HEWM3BECTHO, MO YMOSYaHUK NMPUHUMAOT paBHOMEPHOE pac-
npenenexHue.

CyMMapHY CTaHAapTHYH Heornpe[erieHHOCTb U3MEPEHUIA BBIYUCTIAOT C NMPUMEHEHNEM 3Ha4YeHWA CTaHAapTHOW
HeonpeaeneHHOCTM cocTaBnALWNX. Jna aToro HeobxoanmMo yoeanTbes, YTO 3Ha4YEHNA BCEX COCTaBMAOLLNX BblpaXKeHbl B
O[MHaKOBbLIX €NHULIAaX, COCTaBMALLNE SABMAKTCHA HEKOPPENUPOBaHHBIMU U MPU pacyeTax B lorapMdMmMYeCcKoM MacLLTa-
Oe 00beaNHATCA CYMMUPOBaHMEM (BblpaxatoTcs 0Obl4HO B Aelmnbenax).

OpHako npu KannbpoBKe UCMbITATENbHBIX FTEHEPATOPOB 3MEKTPOCTATUYECKUX PaspsAoB U U3MEPEHUSX 3HAYEHUS
COCTaBMAOLLNX AOMKHBI ObITh NPEeACTaBMNEeHbl B NPOLEHTaX.

3Ha4YeHMs COCTaBMALNX paccYUTLIBAKOT No opMyIie

SHa4YeHuUe cocmasrsgouwel s celubernax

10 20 100 (

(11
—
N

3HaueHne cymmapHoii cTaHapTHON HeonpeaeneHHOCTU 3MepeHuii U, (y) paccunTeiBatoT No popmMyne

U (V) =X u2(y) |

rae u; (y ) — cTaHaapTHasA HeonpeaeneHHOCTb I—0N COCTaBALEN.

[ - pacnpeaeneHne CTblo4eHTa AaeT KOIPPUUUEHT oxBaTa K (T. €. MHOXUTENb ANA CYMMapHOU CTaHA4apTHOW Heo-
npegeneHHOCTU), Nnpegnonaras, YTo BelXxogHasa nepemMeHHasa y NnogumMHAETCAa HOpManbHOMY pacrnpeeneHuio.

YMHOXas U, (y) Ha KO3pPULMEHT oxBaTa K, Nony4yaeMm 3Ha4yeHue pacluMpeHHON HeonpeaeneHHOCTU U3MepPeHUn,
obecnevunBatolleid SonbLUNA AoBepUTENBHBIM MHTepBan. KoadhdUUuMeHT oxBaTa 3aBUCUT OT YuKUCla cTeneHen cBoboabl,
BbIMUCNEHHOINO U3 OTHOLLUEHUA HeonpeaeneHHOCTEN, oLueHnBaemMoro no Tunam A n B.

o~
(11

2)

E.5 CocTtaBneHue OrogKeTa HeonpeaeneHHOCTH

GHOAXKET HeonpeaeneHHOCTU U3MEPEHUN NpeacTaBnAaeT cOO0N CNUCOK BO3ZMOXHBIX MCTOMHUKOB MOrpeLLHOCTEN U3-
MepPEeHUU C OLLEHKOW UX pacnpegeneHnsa BepOATHOCTEN.
BblvucneHne orog)KeTa HeonpeaeneHHOCTU COCTOUT U3 CNeAYIOLLMX STamnoB.:

a) onpeaeneHne napamMeTpoB PUanN4ecKkon BENUUUHBLI, NTPUMEHAEMON NPU UcNblITaHKAX B obnacti OMC (cBoncTBa
NEKTPOMarHUTHOM NOMEXK), co3gaBaeMoOn UCMbITAaTENBHBIM 00OpyaOBaHUEM NPU MPOBEAEHUN UCMBITAHUA Ha NOMEXOY-
CTONYUBOCTDb:

b) naeHTUUKaUna CoOCTaBNALLNX HeonpeadeneHHOCTU U3AMePEHUN (BKNagoB B HEOMPEAENEeHHOCTL) U UX 3HaYEHUI;

C) onpegeneHue pacnpepeneHna BEpOATHOCTU KaXaon COCTaBNANLLEN,
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d) BEIMUCIEHNE 3HAYEHUA CTaHAapTHON HeonpeaeneHHoCTH U (X;) ANSA KaXKaon coCcTaBnAroLLeN,

€) BblYUCIIEHNEe CyMMapHOW CTaHAapTHOU HeonpeAerneHHOCTU N3MepeHun U, (y), KosppuLmeHTa oxeata K U pac-
LLIWPEHHOW HeonpeaeneHHOCTU uamepednn U, = u.(y) k;

f) ydeT BNUAHNA 3HaAYEeHNA paclUMPEHHOW HeonpeaeneHHOCTU U3MEPEHUN Npu nNnpoBedeHUN UCNbITaHUA Ha NoMe-
XOYCTOWYNBOCTD;

d) YKasaHue 3HayeHua paclumpeHHON HeonpeaeneHHOCTU NU3MePEHNIN B JOKYMEHTaxX CUCTEMbl MEHEAXKMEHTa Kade-
cTBa (NpU HEOOXOAUMOCTH).

B npoTtokonax ucnbiTaHUM Ha NOMEXOYCTONYNUBOCTL, NMPOBEAEHHLIX UCMbITaTeNbHOW nabopaTtopuen, sHa4yeHne
pacWMPEHHON HeoNpeaeNneHHOCTU U3SMEPEHUIN YKa3bIBAOT B TEX Cryvasx, €crnin 3170 TpebyeTca HOPMATUBHBLIMU A0-
KYMEHTaMMW.

[TpuMepbl OHOAXETOB HeoNpeaeNeHHOCTU U3MEPEHNI C M AEHTUUKALUWEN COCTaBNAKLWMX (BKITaQoB) U YCTaHOBIE-
HUeM nUx aHaveHUn npueegeHsl B E.6.

Cnepyetr OTMETUTbL, YTO NpUMepbl OOAXKETOB HeONpeaAEeNneHHOCTN U3MEePEHUN NPUBOAATCA ANA oOLLero ceegeHus.
KannbdpoBo4vHaa wnu UcnelTatenbHaa nadopartopua AOMmKHa onpeaennTb AeWUCTBUTENBHLIN MepeyeHb COCTaBMALLNX
(BKNTaAoOB) U UX peanbHble 3Ha4YeHUA ANns CBOUX YCTaHOBOK. OKOHYaTenbHbIN OHOAXET HeonpeaeneHHOCTU N3MEPEHUN MO-
KeT BKNtovaTk B cebA orpaHUYeHHbIN NepeYeHb COCTaBNALWMX, NPUHUMaEMbIX BO BHUMaHKe 0e3 yveTa AO0NONMHUTEMNBbHbIX
BKNaAoB, YTO NpU CpaBHEHUM 3HAYEHUWA HeonpeaeNeHHOCTU USMEPEHUA B pasnUYHbIX UCMbITaTENbHLIX NadopaTtopuax
obecrneynBacT nydlne pesynesraThbl.

E.6 CocTaBndaowmne HeonpeaeneHHOCTU U3MEePEeHUU NPU Nogaye INeKTPocTaTuYeCcKux paspaanos

PacyeTbl HeonpeaerneHHOCTU U3MePEeHUn NMpu KanubpoBKe MWCMbITAaTENbHBIX MEHEPATOPOB 3MEKTPOCTAaTUYECKUX
Pa3psa0B, a Takke MpU UCMBITAHUAX Ha YCTOWYMBOCTb K SIIEKTPOCTaTUYECKUM paspsfamM He [OJKHbl MPOBOAUTLCS
TeM Xe crnocobom, YTO U pacyHeTbl HeonpeaeneHHOCTU U3MEPEHUA NapaMeTpoB 3MUCCUN SNEKTPOMAarHUTHbLIX MOMEX,
TaK Kak pesynbsraTbl UCMBITAHUA Ha MOMEXOYCTONYMBOCTb NPEACTaBMAOT He B YNCNOBOW popMe, a B BUAE 3aKNHOYEHUS
«COOTBETCTBYET»/«HE COOTBETCTBYET».

B npouecce UCNbITaHUIA Ha YCTOMYMBOCTL K SMeKTpocTaTUYECKUM paspsgamM Ha ucneltyemoe TC nopatoT BO3zei-
CTBYIOLLYIO hU3NHECKYI0 BEMUYNHY (NpeacTaBnAoLLyo coboil CBOMCTBO ANEKTPOMarHUTHON NMOMEXW), XapaKTepuayemyto
psaoM napameTpoB. OJHOBPEMEHHO MPOBOASAT MOHUTOPWUHI OJHOIO UMM HECKOSBKMX CUrHanoB, MosiydaeMblX OT UCMbI-
Tyemoro TC, nnn ocyLlecTBNSAKT BU3yanbHoe HabntogeHne 3a coctossHneM mucneltyemoro TC. PesynbraTbel MOHUTOPUHIa
(BM3yarnbHOro HabnaeHns 3a COCTOAHUEM) KOHTPOMNUPYIOT U CpaBHMBAIKT C YCTAHOBIIEHHBIM KPUTEPUEM, YTO MO3BONSET
MNOMYyYMTb Pe3ynbraT UCMbITaHUS « COOTBETCTBYET»/«HE COOTBETCTBYET».

[TpumMmevyaHns

1 I'pn KanndpoBke TEPMUH «UCNBITYyeMoe TC» OTHOCAT K UCNbITAaTENBLHOMY FreHepaTopy SMeKTPOCTaTUYECKUX pas-
PAAOB, NnognexalwemMy KannbpoBke.

2 B KOHTeKCTe TpeboBaHWK HAcToOALLEro ctTaHaapTa TEPMUH « U3MEPUTENBHBIN NPUOOP» OTHOCAT K U3MEPUTEMNBbHLIM
npubopam, Ncnonb3yemMbiM Npu KannbpoBKe.

[Tpn oOcyXaAeHUN BONPOCOB HeONPeaENEHHOCTU U3MEPEHUNA MPUMEHUTENBHO K UCTBITAHUAM TEXHUYECKUX CPEACTB
Ha NOMEXOYCTOUYMBOCTb HEOOXOAUMO YCTAaHOBUTL, MPUMEHUTENBHO K KAKUM U3MEPAEMbIM BENUYUHAM OJTKHBI NPOBO-
OWUTBCA pacyeTbl HeonpeaeneHHOCTU N3MepPeHUn. Knaccuyeckne pacyeTbl HeonpeaeneHHOCTU U3MEPEHNIA MOTYT ObITb
NMPUMEHEHBI K U3MEePEHUAM CUrHanoB, nonyyaemMelx ot ucneiryemoro TC B npouecce UCNbITaHUM Ha MOMEXOYCTOUYUBOCTD.
OfHaKko M3MepeHUa Npu KOHTPoS1e NOMEXOYCTONYNBOCTU ABMAKTCA CneUnPUYHBIMU ANA KOHKPETHBLIX UChbITyeMbiX TC U
He OTHOCATCA K 00nacTn NpMMeEHEHUA HAacTOALLEro cTaHgapTa.

[ToaToMy TpeboBaHUA K HeonpeaeneHHOCTU U3MEPEHUN AOMKHbI OblTb YCTAHOBMEHLlI B OTHOLUEHUW MapaMeTpoB
KOHKPETHON (PU3NYECKOWN BEMUYUHBLI, CO3gaBaeMon N NPUMEHAEMON NPU UCNBITaHMAX B 00acTu SNEKTPOMarHUTHOW CO-
BMECTUMOCTU. HeonpeaeneHHOCTb U3MEPEHUN B AaHHOM Chnyvae oTpaXaeT CcTeneHb COOTBETCTBUA onpedeneHHbIX 00-
pas3LoB UCNbITaTeNbHOro 0dopyaoBaHna TpedoBaHNAM, YCTAHOBMNEHHBIM B CTaH4apTe Ha METOAbLI UCMLITaHUMN.

3Ha4YeHNa HeonpedeneHHOCTU U3MEPEHUN, NONyYEeHHbIE ANA KOHKPETHOro obpasua nameputenbHoro obopyaoBa-
HUA, HEe OTpaXarT CTeNeHb COOTBETCTBUA UMUTUPYEMbLIX SMEKTPOMarHUTHBIX NMOMEX, YCTaHOBIEHHbLIX B CTaHAapTe Ha
METOAbl UCNbITAHUIA, peanbHOW SNEKTPOMarHMTHOM 0OCTaHOBKE B MeCTax aKcnnyaTaumm TexHU4eckux cpencrts. CnegoBa-
TeNbHO, BOMPOCHI, KacakLmeca yTOYHEHNA napaMeTpoB PpU3n4eckon BeENUYUUHBLI NpU ee nogade Ha ucneityemoe 1C (Ha-
npumep, NO3NUMOHUPOBAHUE K MCKPOBOMO NMUCTONETa» NO OTHOLUEHUIO K NacTUHE ¢ 4aTYUKOM TOKa), K HeonpeaeneHHOCTU
M3MepuUTeENbLHOro 0dopyaoBaHNA He OTHOCAT.

[TockonbKy BNIUAHUE KOHKPETHOro napameTpa Bo3geUCcTBYOLWEN PUINYECKOW BENUYNHBI (CBOUCTBA SNEKTPOMarHUT-
HOW NOMeXKN) Ha ucnelTyemoe TC anpuopun He U3BECTHO U B DONBLUNHCTBE Cny4YaeB BO34EeNUCTBUE NOMEXU Ha UCTIBITYEMOE
TC cBA3aHO C HENMNHENHBIMU CUCTEMHBIMU adhekTaMn, ANa BO3AENCTBYOLLEN PUINYECKON BENMNUHYUHBI HE MOXET ObITh
YCTaHOBNEHO eAWHOe 3Ha4YeHne HeonpedelleHHOCTU U3MEPEHUN, yUYUThIBaroLlee 3Ha4YeHUA HeonpeaeneHHOCTU u3mepe-
HUW BCEX €€ napaMeTpoB. Kaxabl napamMeTp anekKTPoOMarHUTHOU NOMEXU AOMKEH CONPOBOXAaTbCA cnelUndpuyeckum 3Ha-
YeHNeM HeonpeaeneHHOCTU U3MEPEHNIA, CBA3AHHOW C BNUAHMEM Donee YeM O4HOWU COCTaBMSAOLLEN.

[] PMMeEHaHWE — 3Ha4YeHunA HeornpegerneHHOCTH MSMepeHMH NP Kanm6p0|3|<e NCNblTaTellbHOIO reHeparopa
ANEKTPOCTaTUYECKNUX Pa3PAL40B MNMpUBeEHbl B HACTOALLUEM Pa3fcerie B KaveCTBE NPpuMepa.
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B nepeyHe, npnBegeHHOM HUXe, YKadaHbl cocTaBnAlne HeonpeadeneHHOCTU (BKNagbl), ydUTeiBaeMble NMpU oLeH-
Ke BNMUAHUIA Ha U3MepPUTENbHbIE NPUOOPLI U UCNbITATENBHbIE YCTAHOBKMU:

- MOKa3aHUA NMKOBOIo 3HavYeHUsa paspagHoro Toka (Toka nepBoro Makcumyma),

- nokasaHua npu 10 %-HOM 3HaYeHUN paspAaaHOro ToKa;

- nokasaHua npu 90 %-HOM 3HaYeHUKN pa3paaHOro Toka;

- NoOKasaHUsA 3Ha4veHuda paspagHoro Toka npu spemMeHn 30 n 60 Hc;

- 3HaYEeHNEe HU3KOYaCTOTHOro nepefaTovHOro conpoTUBNEHNUS Zsys;

- 3HaYeHNe CTaTUYECKOro (UCNbITaTENbHOMO) HaNPAXKEeHUS;

- paccornacoBaHue Uenn «aaTtyuKk Toka — aTTeHaTop — Kabenb» — ocuunnorpadg»;

- cOCTaBnawLaa HeonpedeneHHOCTU NPU MOPU3OHTaNbHOM U3MEPEHUN OCLIMNITOrpacOM;

- cOcTaBnawLaa HeonpeadeneHHOCTU NPU BEPTUKANTBHOM U3MEPEHUN ocLMnnorpadoomMm;

- COCTaBnAaLLaa HeonpeaeneHHOCTU 3a CYET LUenu «AaT4yuK ToKa — aTTeHaTop — Kabenby;

- MOBTOPAEMOCTb U3IMEPEHUN (OLEHKa No TUNY A);

- OpUEeHTaUKnAa reHepaTopa aNeKTpocTaTUYeCKNX paspsagoB (OUeHKa Nno Tuny A);

- pa3MelleHne reHepartopa anekTpocTaTuydecknx paspsaaos (oUeHKa no Tuny A);

- BapuaHTbl UCnbiTaTeNbHOW YCTaHOBKU (OLUEHKa no Tuny A);

- COCTaBnsALWKne HeonpeaeneHHOCTN 3a CHET KanuOpoOBKK AaT4lKa TOKa, ocuunnorpada, atreHaropa.

HeobxoauMMo y4nTbIBaTb, UTO COCTaBNAKLME (BKNaAbl), OTHOCALLUMECS K KanMOpPOBKE U K UCMBITAHUAM Ha MOMEXOY-
CTOMYUBOCTb, HE MOMYT ObITb TEMW XKe. 3TO NPUBOAUT K pasfIN4NAM (HE3HAYUTENBHLIM) OHOAXETOB HeoNpeaeNeHHOCTU ANg
Kaxaoro nx aTux NpoLeccosB.

B HacToAleM cTaHAapTe He pacCMOTPEHbl acneKThbl, OTHOCALLMECA K COCTaBNALWNM, OLUeHUBaAaeMbIM NO TUNY A, Ta-
KMM KaK NO3ULUMOHUPOBaHNE «UCKPOBOIro NUCTONETa» No OTHOLLUEHUIO K NMacTUHE ¢ AaTtyMkoM Toka. VIckntodeHna ns aToro
npaBuna caenaHbl B OTHOLLUEHWUN MOBTOPAEMOCTU PE3YNLTATOB NPU NPOBEAEHUN U3MEPEHUIA U NPU KannOpoOBKe.

E.7 HeonpeaeneHHOCTb pe3ynbTaToOB KarnnnopoBKHU

PeKOMEHAYETCA co3flaBaTb HE3aBUCUMbIE OHOAXKETLI HEOMpeaeneHHOCTU U3MEPEHUN ANA KaXXA0ro arneMeHTa Ka-
NMOPOBKK, T.€. ANA lp, l3q, lgo, £ PUBMHECKOU BENUYMHOW, BO3AENCTBYOLWIEN Ha ucnbltyemoe TC npu ucnbiTaHUAX Ha
YCTOWYNBOCTL K AMEKTPOCTATUMECKUM paspsadaM, cHUTaT pas3pagHbli TOK, co3gaBaeMbl UCNbITaTeNbHBIM reHepaTopoMm
ANEKTpOCTaTUYECKUX pa3psaoB. SNeMeHTaMn KannbpoBKU 3TOW PU3NYECKOW BENMUYNHBI ABNAKOTCA 3HAYEHUS lp, l30, a0,
t. Kak ykasaHo B E.6, HesaBUCUMBIA OrOaXeT HeonpeaeneHHoCT U3MepeHUA AoMKeH ObITb paccynTaH Ans Kaxaoro us
3TUX NapaMeTpoOB.

[TpuMepbl BbIMUCNEHUA DIOAXETOB HeonpeaeneHHOCTU N3SMEPEHUI ANA STUX NapaMeTPOoB NpuBeaeHbl B Tabnuuax
=.3-E.5.

B Tabnuubl BKNOYEHblI COCTaBNAOLWNeE (BKNaabl B OOAXET HeonpeaeneHHOCTN), KOTopble cHUTaKTCA Hanbornee
3HAYUMBIMU ANA 3TUX NPUMEPOB, a TaKkkKe cBedeHUA (YMCNoBLIe 3Ha4YeHUA, BUA pacnpejgeneHua BepoATHOCTU U T. 4.)
ANA KaXaoW coCTaBnA-LLIeN N pesynbraThl BbIMUCNEHUNA, HeoDXoAUMbIE ANA onpeaeneHna Kaxaoro otogxXeta Heonpe-
LENEeHHOCTMH.

Tabnwuua E.3-Tlpumep 6roaxxeTa HeonpeaeneHHOCTU U3MepPEHUIA Npu KanmbpoBke (M3MepeHne BpeEMEHN HapacTaHUs
MMMynbca pa3psaaHoOro Toka)

CocTaBnawoLas PacnpeaeneHne | 3HaudeHwue, | ui(y), ui(y)z, [ToAacHeHKe
BEPOATHOCTEN nc nc nc?
[ToKasaHWe NUKOBOro 3HauYeHus HopManbHoe, HeonpeneneHHOCTbL U3Mepe-
K=2 50 25 625 HUA MUKOBOMo 3Ha4veHua 6,3
% BpeMeHW HapacTaHua TokKa
800 nc (cMm. Tabnuuy E.4)
[TokasaHue BpemeHu npu 90 % PaBHOMepHOE, YacToTa AUCKpeTU3aLmn
paspAaHOro Toka nenuTens = /3 25 14 196 ocumnnorpaga 20 I'Tu
[TokasaHue BpemeHu npun 10 % PaBHOMepHOE, YacToTa AUCKpeTU3aLmn
paspAaHOro Toka nenuTens = /3 25 14 196 ocumnnorpaga 20 I'Tu
CyMMapHbIW BKNag B U3MepeHne HopManbHoe, [T0 AaHHBIM KanuOpOBOYHOU
NPU rOPU3OHTalNIbHOW pasBepTKe K=2 36 18 324 nadopaTtopun ocumnnorpada
ocuunnorpadga (cMm. npumedaHme 1)
CocTaBndawoLlan 3a cyeT Lenu HopmanksHoe, [To AgaHHBIM KanubpoBOYHON
«daT4YUK TOKa — aTTEHAaTop — Ka- K=2 30 15 225 nadoparopun ocuunnorpada
benb» (CM. NpuMedaHue 2)
[TOBTOPAEMOCTL U3MEPEHNN HopManbHoe, [Tony4YeHO U3 OUEHKU Mo TUny
aenutens = 1 45 45 2025 A (CM. NnpumMeYaHune 3)
- - - CymMma 3,591 -
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CocTaBnamwLlas PacnpegeneHue | 3HaueHwue, | ui(y), ui(y)z, [ToacHeHKe
BEPOATHOCTEN nc ne ne?
CyMMapHagsa cTaHgapTHasa Heonpe- 60 nc
OENEeHHOCTb U, BPEMEHU Hapac- (KBagpaTHbLIN
TaHuA KOpeHb)
PaclwmnpeHHasa HeonpeAderneHHOCTbL | HopManbHOE, 120 nc [loBepuTenbHaa BEPOATHOCTb
U BpeMeHW HapacTaHuA K=2 (15 %) 95 %

[TpuMeYyaHNS

HapacTaHusA, NO3TOMY K = 2.

A€ gj— pe3ynerar j-ro U3MepeHus;

3 OLI,EHI{a NOBTOPAESMOCTH 10 TUNY A OCHOBaHa Ha NATU nocnegoBaTeNbHbIX naMepeHnax. «
CTaH4apPTHOIO OTKITOHEHWNA S(C]) A1A CePU N NOBTOPARLLMNXCAH MSMEDEHMVI npuBejeHa HXe.

S(E) =\

(Q) — Cpe,[l,HeapMCbMETW-IECI{OE JHa4YEeHUNE Pe3yJiblaTOB.

1 CyMMapHbIlA BKI1ag B M3MepPEeHNe Npu ropu3oHTanbHOW pasBepTKe ocuunnorpada BKNoYaeT B ceba BKNajbl
HeonpeaeneHHOCTN TOPU3OHTaNbHOrO paspelleHns ocuunnorpada, WHTEPNONsUUM paspelleHUs, paspelleHnss Mo
BPEMEHMU, YaCTOTHOIO N3MEPEHUS, KOPPEKLNM BPEMEHN HAapacTaHUSA U T. 4.

2 CepTudukaTt KannmbpoBKN LENU COAEPXKUT TOMBKO YacTOTHYH XapakTepUCTUKY 3aTyxaHus. [NpeanonaraeTrcs,
4yTOo KannbpoBoYHas nabopartopus TakKke NpefocTaBuia 3HaYeHne BKNaga B HEONPeAeneHHOCTb N3MePEHNS BPEMEHN

DopMyna AnNS

Tabnwuua E.4 - lpumep GtoaxeTa HeonpeaeneHHOCTU NpU KannbpoBKe (M3MepeHNe NMUKOBOIo 3HaYeHNs paspsgHoro

TOKa)
CocTaBnamwLlas PacnpegeneHue | 3HadeHue, | ui(y), ui(y)z, [ToAcHeHKne
BEPOATHOCTEN % % %2

CyMMapHbIN BKNag B U3MepeHue HopmManbsHoe, [10 AaHHBIM KanMOpOBOYHON
NpU BEPTUKANBHON pa3BepTKe K=2 3,2 1,6 2,90 nadopaTopuun ocumnnorpada
ocuunnorpadga (cMm. npumedaHue 1)

CocTaBnarollasa 3a cyeT Uenun «gaTt- | HopmanbHoe, [1T0 AaHHBIM KanubpoOBOYHON
YUK TOKa — aTTEHAaTop — Kabenby k=2 3,6 1,8 3,24 naboparopuun ocuunnorpada
PaccornacoBaHue Uenu «gaTtyunk U-o006pasHoe, M3 AaHHbLIX KannbpoBKN UNK
TOKa — aTTeHaTop — Kabenb — nenuTens = J2 2 1,4 2 TEXHUYECKUX XapaKTEPUCTUK
ocumMnnorpadg» (CM. npumMevaHune 2)
Hn3ko4YacToTHOE nepefaTodHoe HopManbHoe, BHYTpeHHAA KannbpoBKa (CM.
CONPOTUBMEHUE k=2 6x10® [3x10°| 9x10712 |npumeyanue 3)
[TOBTOPAEMOCTL U3MEPEHNI HopManbHoe, [Tony4YeHO N3 OUEHKU Mo TUNYy

nenutenb = 1 1.5 1.5 225 A (CM. npumevaHune 4)
- - - CyMMa 10,05 -

CyMMapHagsa cTaHgapTHasa Heonpe- 3,17

N ENEHHOCTb U, N3MEPEHUSA MNMUNKO- (KBagpaTHbLIN

BOro Toka KOpeHb)

PaclwmnpeHHasa HeonpedeneHHOCTb k=2 0,3 % [loBepuTenbHaa BEpOATHOCTL

U N3IMEPEHNA NMUKOBOIO TOKa

95 %

[TpumMedyaHNa:

KakK Nnpon3eeijeHune

1 CyMMapHbIN BKNag B U3MeEPEHUE NpU BEPTUKANBLHOW pasBepTKe ocumnnorpadya BKNoYaeT B ceba BKNagbl HEO-
npegeneHHOCTU BEPTUKANbLHOMo paspelleHna ocunnnorpadga, HapyleHua nuHenHoctn no HY n BY, paspelleHna caBu-
raunT 4. KannbpoBKa AomKHa OXBaTblBaTh BCH MNOMNOCY YacToT, T. €. f<2 [T U OaHaKo crna)XeHHOCTb He A0SKHa NPeBbI-
lwaTh obecnedmBaemMyto OUITETPOM MepBOro nopsaka ¢ Yactoton cpesa f, = 2 [Ty, T e. A () ~| 1+ (f/1.)?| 12

2 Bknap 3a c4yeT paccornacoBaHus Bbi3aBaH KOSMPULNEHTOM BbIXOAHOIO OTpa)XeHus ([ ) B LenNn «aatyuk Toka —
aTTeHtoaTop — Kabenb» U Koo puLmneHToM BXoaHOro oTpaxeHus ([ o) ocuunnorpada. 3TU aHHble NonyvatoT U3 CepTu-
puKaToB KanmbpoBKU NN TEXHUYECKUX XapaKTEPUCTUK C YYETOM NONOCHl YaCToT.
YUNTBIBAKOT BCEW NOMOCHl YaCTOT, HEOOX0AMMBEl AONONTHUTENBHBIE N3MEPeHUA. Bknaa paccornacoBaHna pacCYUTbIBaKOT

C FO. YuutbiBaa U- 06p83H06 pacrlipeiacrieHue BEpOFITHOCTEﬁ, NMPUMEHARKT AeJTNTEb \/§

= CNKW AaHHble No ocuunnorpadgam He

43



[OCT 30804.4.2—2013

OkoHYaHue mabnuubi E.4

3 MNpepnonaraetcs, 4YTo KannbpoBoyHas nadbopartopns UMeeT OTAENbHY MHCTPYKLIMIO MO KannbpoBKe C OLIEHKON
HeonpeaeneHHOCTN U3MEPEHUIA, NO3BONAIOLLYH OLIEHUTb PacLUMPEHHYHO HeonpeaeneHHocTb U JaHHOR KannbpoBKy.

4 OueHKa NoBTOPAEMOCTU MO TUMY A OCHOBaHa Ha MATWU nocriefoBaTeNibHbIX n3aMepeHuax. dopmyna AnNs cTaH-
NapPTHOro OTKITOHEHUS s@) NNA CEPUN N MOBTOPSAOLLNXCS U3MEPEHU NPUBELEHA HUXE:

3(5) =Vn(n1_1)2(qj —5 } ,

A€ gj— Pe3ynkrar j-ro N3MepeHus;

(Q) — cpeﬂHeapmcpmequeCKoe 3Ha4vYeHWEe Pe3yJibrartoB.

Tadonuua E.5—Tlpumep brogxeta HeonpeaeneHHOCTU NpU KannbpoBke (M3MepeHne 3Ha4YeHNN paspagHOro Toka npu
BpemMeHn 30 1 60 HC)

CocTaBnarwoLjas PacnpepeneHue 3HaveHue, ui(y), ui(y)z, [ToacHeHKnAa
BEPOATHOCTEN % % %2
HeonpeaeneHHOCTb U3Mepe- HopManbHoe, HeonpegeneHHOCTb N3Me-
HUA MUKOBOIo 3HAYEHUA ToKa K=72 0.3 3,15 9,92 PEHNA NMUKOBOIrO 3Ha4YeHUA
Toka — no Tabnuue E.4
‘lokazaHue BpeMeHH! PaBHOMepPHOE, UyBCTBUTENBHOCTL MNOKa-
pn 30 unun 60 He nenuTenb = J3 0,17 0,098 0,0096 3aHun cunbl Toka npu 30

nnu 60 HC (NPU U3MEpPEHU-
AX B UHTepBale BpeMeHWU
OT MOMEHTa, COOTBETCTBY-
owero 10 % nuUKoBoOro
ToKa, Ao 30 unun 60 HC).
YacTtota AWUCKpEeTU3aLuu
ocumnnorpapa 20 ITu
(HeonpepgeneHHoCcTU 50 HC
COOTBETCTBYIOT ABa CYU-
ThIBaHUSA )

— — — CyMMa 9,93 —

CyMMapHas CTaHAapTHasd 3,15 %
HeonpeaeneHHoCTb U, (KBagpaTHbLIN
M3MEPEHUA pas3padHOro Toka KOPEHb)

NpU BPEMEHN
30 n 60 HC

PacllnpeHHas HeonpeaeneH- HopManbHoe, [loBeputenbHaa BepPOAT-
HOCTb U M3aMepeHUua paspai- k=2 0,3 % HoCTb 95 %

HOro TOKa Npu BPEMEHN
30 n 60 Hc

,D,OI'IyCI{EIETCFI yCTaHOBJ1IEHNE TEXHNYECKMMWU KOMUTETaMI 1O CTaH4apTln3alll 1 OpraHaMK NOo akKKpeutallii MHOIo
NOPALQKa olpeldelieHNA 6I-0£l,}l{6TOB HeonpegelieHHOCTN N3AMePeHNA /p, /30, 160’ fr, OTITNHaLWEerocAa orT yCraHOBJIEHHOIO B
HaCTOALLEM CTaH4apTe.

E.8 NpuMeHeHne 3HaYeHUn HeonpeaerneHHOCTU U3MepPeHUN NapaMeTpoB B KPpUTEPUNU
COOTBETCTBUA UCNbITATESNIbHOIO reHepaTopa 3NeKTPpocTaTu4YeCcKux paspaaoB

na Ttoro 4Ytobbl YAOCTOBEPUTLCA B COOTBETCTBUW WUCMBITATENBHOMO reHepaTopa 3MeKTpocTaTUuYecKux paspsanos
TpeOoBaHUAM, YCTAHOBMIEHHLIM B HACTOALLEM CTaHAapTe, 3HAYEeHUA HeonpeaeneHHOCTU U3MEPEHNSA MapaMETPOB lp, [20,
lgo, . MO pesynbraTtamM KannopoBKW He AOMXKHbI NpeBbILAaTh CNefyroLnX yKasaHHbIX HUXe npeferibHbIX 3HadYeHUn Ans
KannopoBOYHbLIX TabopaToOpUi:

- pacluMpeHHoOW HeonpeaeneHHOCTU N3MepPeHNs BpeMEeHN HapacTaHus paspsagHoro Toka f — <19 %;

- paclUMpeHHON HeonpeaeneHHOCTU U3MePEHUA NMUKOBOrO 3Ha4YeHUA paspAagHOro Toka lp M 3HAYEHUN paspA4HOro
ToKa Npu 30 HC /3qg U B0 HC /g = < 7 Y%.

YKa3aHHble npefenbHble 3Ha4YeHUs HeonpeaeneHHOCTU N3MepeHns lp, lzq, lgo f;, HE N3MEHSAOT YCTAHOBMEHHbIX B
HacToALWEM CTaHAgapTe AONYCTUMbIX OTKITOHEHWN 3HAYEHUN NapaMeTpPoB UMMyNbCca pa3pangHOro ToKa NMpu KOHTaKTHOM
paspsage (cMm. Tadnuuy 3).
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Pa3snuuua B pe3ynsratax UCrnbITaHUU U NPUMEHEHUe pacllUpPEHHON cTpaTermm

F.1 Pasnuuua B pe3ynbratax UCNbITAHUN

[Tpn NnpoBefEeHUN UCMNBITAHUW HA YCTOUUYMBOCTb K 3MEKTPOCTaTUYECKUM paspsadam BO3IMOXKHbLI HEKOTOPLIE pasnnyng
B pe3ynberaTtax UCMbITaHUN, yY4UTbIBasA CNOXHYIO MPUpoaY aNeKTpocTaTUYeCKUX paspaaoB U 4ONMYyCTUMbBIE OTKITOHEHNA NpU
YCTaHOBITEHUWN MapaMeTPOB UCNbITAaTENBHOrO 000pyaoBaHNA. YacTo pasnnynsa pesynsraTtoB UCNbITAHUW BbI3bIBAKOTCSH U3-
MEHEHUAMN XKECTKOCTU NpoBeAeHUA UCNbITaHUWA, BIUALWWMKU Ha HapyLleHUA YHKUNOHUPOBaHUA UCNBITYyeMBIX TC, Unn
pasnnMYnaMun HapyLeHUU PyHKUMOHNPOBaHUA, BO3HUKaKOWNX B UCnbITyeMblX TC BO BpeMA UCNbITaHUA. B 3aBUCMMOCTH
OT CTEMEHWN XKECTKOCTU UCTIbITAHUN TakKne pasnuyna B peaynbsratax MOryT NOBMUATL Ha pelleHue 0 TOM, COOTBETCTBYET NN
ncnoityemoe TC TpeboBaHUAM YCTOMYUBOCTU K BNEKTPOCTATUYECKMM pa3pagam.

[Tpn pasnnynax B pesynbsratax UCNbITaHUN HeODXoAMMO NPeANPUHATEL crneayowmne Wwarnk gna onpegeneHna npuynH
UMERLLINXCSA pasnnyniA;

lwar 1 — NpOBEPUTL UCMbITATENBHYI YCTAHOBKY, MpoaHann3npoBaTh €€ SrEMEHTLI, BKIIHOYaa pacnonoXeHne Kaxao-
ro kabena n coctoaHune ucneltyemoro TC (NoNoXeHWe opraHoB ynpaBneHUs, NOKOB, KPbILLEK);

lar 2 — NpoBEPUTL NOPAAOK NPOBEAEHUA UCMbITAHUIA, BKNOYaa peXum paboTel ucnelTtyemoro TC, pasmelleHune
U MECTOMNONOXEHNE BCroMoraTenbHOro obopyaoBaHna, NONMoXeHWe oneparopa, NopsaAoK nojadn paspagoB Ha UCbI-
Tyemoe TC;
lar 3 — NPoOBEPUTb UCMbITATENBHBLIA FrEHEPATOP 3MNEKTPOCTATUHECKUX pas3pafioB, NMPaBUIbHOCTbL ero paboThl, AaTty
nocneaHen atrectaunmn (KanmbpoBKK), MPUMEHEHWUE UCMbITATENBHONO reHepaTopa B COOTBETCTBUU € TPeOOBaHUAMWU Ha-
CTOALLEro cTaHagapTa. YoeauTbCca B TOM, YTO pas3nnyns B pesynbsrartax UCMNbITaHUW He CBA3aHbl C UCMOMNMb30BaHUEM pPa3HbIX
UCMblTaTENbHLIX FreHepaToOpPOB.
CCNW pasnnyna B pesynbratax UCMbITAHWUA Bbi3BaHbl UCMOMNb30BAHUEM pPasHbIX UCNbITAaTENbHLIX rEHepPaTOpPOB
ANEKTPOCTATUYECKMX pa3pagoB ANa onpeaeneHns COOTBETCTBUA TpeboBaHUAM HaCcTOALLEro ctaHgapTa, TO Heobxoau-
MO WUCMOMNb30BaTb pPe3ynbrarthl, MONy4YeHHbIE NMPU NPUMEHEHUN UCMBITATENBLHOINO reHepaTopa, COOTBETCTBYHOLLErO Tpe-
boBaHUsM 6.2.

F.2 lMpuMeHeHune pacuinpeHHoOn cTpaTerumn

CCINMW pas3nnyna B pesynbsraTtax UCNbITaHUM BO3HUKAKT NPpU OAUHAaKOBLIX YCMOBUAX UCNBITAHWUNA, BKIKOYas napamMe-
TPbl UCNLITATENBHOIO reHepartopa, TO ANA onpeaeneHnsa CooTBETCTBUA uUcnblTyemoro TC TpeboBaHUAM YCTOWYUBOCTH
K SNeKTpoCcTaTUYECKUM paspagaM NMPUMEHAIT pacLUMPEHHYO CTpaTernto, Kak ykasaHo HuXe. PacluMpeHHaqa cTpaTerund
0OMKHa NPUMEHATBCA NO OTAENBHOCTU ANA KaXA0W UCNBITATENBHON TOYKW, B KOTOPOW HAONOAaTCA pas3finYHbie pes3ynb-
TaTbl UCNBITAHUN!

a) Npy NepBOM UCMbITAaHUK NOAAIT Ha UCNbITATENBHYH TOUKY NPU 3a4aHHOU CTENEHU XXEeCTKOCTU UCNbITaHUW 3afaH-
Hoe Yncno paspagoB (Hanpumep, 50 paspanoB) B COOTBETCTBUM € 8.3. ECnK nocne NpuMeHeHNAa NepBon cepuin paspsanoB
He BO3HWKAEeT He4OoMyCTUMbIX 3(PMPEKTOB, CHUTAIOT, YTO UCNbITyeMoe TC BbliAeparno UCNbiTaHWe B 3TOW UCNbITATENBHON
TOYKe C 3alaHHOU CTEeNeHbI XXEeCTKOCTU UCMbITaHUA. ECnin B STOU cepumn paspagoB BO3HUKAET OAUH HeE4OMYyCTUMbIN ad-
deKT, TO NpoBOAAT cneaylollee UCNBITaHWE B COOTBETCTBUKN C nepedncneHuem b). Ecnm B aToU cepun paspanoB BO3HU-
KaeT HECKONMbKO HeAOMYyCTUMBIX 3P EKTOB, CHUTAIOT, UTO UcnbiTyemoe TC He Bblaepxano UcneiTaHue B AaHHOWN UCMbITa-
TENbHOWU TOYKE:

b) Npy BTOPOM UCMbITAaHUW NOAAT Ha TY XXe UCMbITaTeNbHYIO TOYMKY NPpU 3adaHHOW CTENEHWN XXECTKOCTU UCTbITaHUNA
yABOEHHOE YUCNO pa3pagoB B COOTBETCTBUMU ¢ 8.3. Ecnn ¢ NpUMEHEHUEM 3TOU CepUN pa3paaoB He BO3HWKAET Hepo-
NYCTUMBbIX 3PP EKTOB, CHUTAKOT, YTO UCMBITyeMoe TC BblgepXano UCNbiTaHWe B 3TON UCNbITATENBHOW TOYKE C 3adaHHOW
CTEMNEHLIO XKECTKOCTU UCMbITaHUW. ECnN BO3HWUKaAET ogWH HeQONYCTUMbBIN SO EKT B 3TON CEPUN pa3panoB, TO NPOBOAAT
crieayrollee UCnblTaHUEe B COOTBETCTBUKM C MepeducrieHneM c). Ecnm Bo3HUKaAeT HECKOMNBKO HeAONYCTUMBIX 90 EKTOB B
3TOW Cepun paspsagoB, CHUTAKOT, UTO UcnbITyeMoe TC He Bblaepxano UcnbiTaHne B 3TOU UCMLITAaTENBHOW TOUKE,;

C) NPU TPETLEM UCMBITAHUU Ha TY Xe UCMbITAaTENbHYI TOYKY NOAAalT TaKoe Xe YUCno pa3pagoB, YTo U Mo nepe-
YUCNEHWUIO b), ¢ 3agaHHON CTENEHBLIO XXECTKOCTU UCNbITAaHWA. ECn ¢ NpUMEHEHUEM 3TOW cepUn pa3pagoB HEQONYCTUMbIX
3O PEKTOB HE BO3HUKAET, cHUTaroT, 4To TC ncnbiTaHWe B 3TOUN UCNbITAaTENBHON TOYKE C 3aaHHOW CTENEHBID XXECTKOCTU NC-
NbITaHWUN BblgepKano. ECnNn BO3HUKAKT HeAONYCTUMbIE 3PP EKTHI B 3TON CEPUN pa3pAaaoB, TO CHATAKOT, UTO UCMBLITYEMOE
TC He BblgepXano UcnbiTaHWe B 3TOW UCNBITATENBHOW TOYKE.
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CBegeHuda 0 COOTBETCTBUM MEXIroCyddpCTBEHHbIX CTAHOAPTOB
CCbUTOMHbIM MeXXAYVHAPOAHbLIM CTAHAOAPTAM

Tadonuua OA.1

Obo3HaveHne U HaMMeHoBaHue MEXAYHAPOALHOIO CTaH- CTeneHb co- Obo3HavYeHne U HanMeHoBaHue MEXTIoOCYydapPCTBEHHOIO
AapTda OTBETCTBHA CTaHAapTa
IEC 60050-161:1990 MexayHapoaHbIN 3reKTpOoTEX- MOD [OCT 30372—95 COBMECTUMOCTb TEXHUYECKUX
HUYecknn cnosapb. [NaBa 161. GnekTpomMarHUTHasA CPEeACTB aneKkTpoMarHuTtHaa. TepMUHbl U onpege-
COBMECTUMOCTb NeHns

[TpumMedaHne— B HacToAWeM cTaHAapTe UCMOMNB3OBAHO cnejyrollee yCnoBHOE 0003HaYeHNE CTENEHN
COOTBETCTBUA CTaHAapPTOB:
MOD — MmoanunumpoBaHHbIM cTaHgapT.
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