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Mpeaucnosue

Lienu v npuHumnel ctaHgapTusauuu B Poccuiickoi ®eaepaumm yctaHosneHsl deaeparnbHbIM 3aKOHOM OT
27 nexabpsa 2002 r. Ne 184-93 «O TexHU4eCcKoM perynupoBaHuny, a npasuna npuMeHeHUs! HauuoHabHbIX CTaH-
naptos Poccuiickon ®epgepaumu —FOCT P 1.0—2004 «CtaHpapTtusaumsa 8 Poccuiickon ®eaepauun. OCHOBHble
MONOXEHUsI»

CBeaeHus o cTaHaapTe

1M0AroOTOBNEH 3A0 «HayuHo-ucnbiTatenbHbIl LeHTp «CAMTIC» 1 TexHUYeckum KOMUTETOM NO CTaH-
Aaptusauum TK 30 «OnekTpoMarHMTHasi COBMECTUMOCTb TEXHUYECKUX CPeACTB» Ha OCHOBE COBCTBEHHOIO ayTeH-
TWUYHOTO NepeBoAa cTaHAApTa, ykazaHHOro B MyHKTe 4

2 BHECEH TexHu4yeckum komuteToM no ctaHaapTusauum TK 30 «3nekTpomarHuTHasi COBMECTUMOCTb
TeXHU4eCKUX cpecTB»

3 YTBEPXXOEH W BBELIEH B IENCTBUE Mpukasom defepansHOro areHTCTBa o TeXHUYeckomy pery-
nuposaHuio u metponorum ot 30 Hosibpsa 2010 r. Ne 681-cT

4 Hacroswuii ctaHaapT sienseTc MoanULMPOBaHHbLIM MO OTHOLLEHUIO K MeXAyHapoAHOMY cTaHaapTy
M3K 61000-4-2:2008 «3nekTpoMarHutHasi coemectumocTb (3MC). YacTb 4-2. MeToAbl UCNbITaHWA U U3MEPEHUIA.
McnbiTaHWA Ha YCTOMUMBOCTL K anekTpocTatudeckum paspsigam» [IEC 61000-4-2:2008 «Electromagnetic
compatibility (EMC) — Part 4-2: Testing and measurement techniques — Electrostatic discharge immunity test»].
Mpn aToM AONOMHUTESbHEIE NONOXEHUA U TpeboBaHWS!, BKIKOHYEHHbIE B TEKCT CTaHAapTa Ans yyeTa notpebHocTen
HaLWoHanbHOoM akoHOMUKK Poccuiickoin Peaepauumn u ocobeHHOCTEN pOCCUICKON HALMOHaNbHOM cTaHAapTU3a-
LMK, BelgeneHbl B TEKCTE CTaHdapTa KypCMBOM.

HaumeHoBaHWe HacTosiLLero ctTaHaapTa U3SMEHEHO OTHOCUTENBHO HAaVMEHOBaHKWS! yKasaHHOTO MeXayHa-
poaHoro ctaHgapTa ansi npuseaeHus B cooteetcTBue ¢ FTOCT P 1.5—2004 (nyHkT 3.5)

5B3AMEH IFOCT P 51317.4.2-99

NHpopmayust 06 USMEHEHUSIX K HacmosweMy cmarHOapmy nybrukyemcs 8 exe200Ho usdagaemMoMm UH-
gpopmMautioHHoM ykaszamerne «HayuoHarbHble cmaHdapmbi», a mekecm U3MeHeHUU U rnorpasoK — 8 exXemMecsiyHo
usfasaeMbix UHGhOpMaUUOHHBIX ykazamensax «HayuoHarbHble cmaHOapmbl». B criydae nepecmompa (3ameHbi)
unu ommMeHbi Hacmosujeao cmaH@apma coomeemcmayroujee yeedomieHue 6ydem onybrukosaHo e exeme-
CAYHO uzdasaeMoM UHGhOpMaUUOHHOM yKkazamene «HayuoHarnbHbie cmaHdapmbi». Coomeemcemsyrouwas UH-
gopmauus, ysedoMIIeHUs U meKembl pasmMelalomcs makxke 8 UHgopmayuoHHoU cucmeme obuwiez0 nosb3osa-
HUSA — Ha ogbuyuanbHoM catime @edepalilbHO20 azeHmemea o MexHUYeCcKOMY pegyriuposaHuto U Memposioauu
8 cemu inmepHem

© CrangapTtuHgopm, 2011

HacTosawuii ctaHgapT He MoXeT BbITb MOMHOCTHIO UMW YaCTUYHO BOCTIPOU3BEAEH, TUPAXKUPOBAH 1 pacnpo-
CTpaHeH B kayecTBe odyLmanbHoro usgaHus 6es paspelleHus degepanbHOro areHTCTBa No TEXHUYECKOMY pery-
NPOBaHUIO U METPOMOTN
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MpeancnoBue k MAK 61000-4-2:2008

MexayHapoaHbld  ctaHgapT M3K 61000-4-2:2008 paspaboTaH nogkoMuteToMm 77 B «BbicokoyacToTHbIE
aneKTpoMarHuTHble AeneHns» TexHndeckoro kommuteta MK TK 77 «OnekTpoMarHMTHas COBMeCTUMOCTb.

MO3K 61000-4-2:2008 (BTOpOE M3aHNe) OTMEHSIET 1 3amMeHsieT nepeoe usgaHne M3K 61000-4-2:1995 u
nameHeHus 1 (1998) un 2 (2000) k nepsoMy M3aaHuo.

HacTosawwii ctaHaapT M3K 61000-4-2:2008 siensieTca vyacTbio 4-2 cepum ctaHgapTos M3K 61000.

OCHOBHbIMW U3MeHeHusIMKM cTaHaapTa M3K 61000-4-2:2008 no cpaBHeHuto ¢ MOK 61000-4-2:1995
(c 3mMeHeHusIMKW) ABRSOTCS:

- ycTaHoBneHne TpeboBaHWI K AaTYMKY TOKa NpU pacluMpeHnn nonockl YyactoT go 4 Ty ¢ npumepom
AaT4nKa ToKa, COOTBETCTBYIOLLErO YCTAHOBMEHHBIM TPeGOoBaHUAM;

- BKITlOYeHWe cBeeHWi 06 n3nyyaembiX Nomnsix Npu 31eKTpocTaTuYecknx paspsigax, cosgasaembiX 4eno-
BEKOM, AepxallyMm MeTannnyeckuin npeaMeT, U reHepaTopoM aneKTpocTaTUYecKUX paspsagos;

- paccMOoTpeHVe BOMPOCOB HeonpeaeneHHOCTU U3MEPEHUIA C MpUMepamMm O1opKeTOB HeonpedeneHHOCTU.
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BeegeHve kK MOK 61000-4-2:2008

CranpapTsl ceprt MOK 61000 ny6rvkytoTcs OTAENbHLIMU YacTAMU B COOTBETCTBUU CO CNEAYIOLLER CTPYK-
TYpOiA:

-yacTb 1. OCHOBSbI:

obLee paccMoTpeHue (BBeaeHNe, hyHaaMmeHTanbHbIe NPUHLMNGI),

onpeaeneHns, TepMUHONOTVS;

-4acTb 2. dneKkTpoMarHuTHas obcTaHoBKa:

onuncaHue anekTPoMarHUTHOM 0B6CTaHOBKM,

KnaccudukaLms anekTpomMmarHUTHON 06CTaHOBKM,

YPOBHW 3NEKTPOMarHUTHON COBMECTVMOCTY;

-yvacTb 3. Hopmbl:

HOPMbI 3MUCCUN 3M1EKTPOMArHUTHBIX MOMEX,

HOPMbI MOMEXOYCTONUYMBOCTU (B TOWN CTEMEHW, B KAKOW OHW HE SIBMSAOTCH NPeAMETOM PacCMOTPEHUS TEXHW-
YeckMMU KoMUTETamK, paspabaTbiBatoLLMU CTaHAAPTHLI Ha NPOAYKLIMIO);

-4yacTb 4. MeToapbl UCMLITAHUA U UBMEPEHUIA:

MeTO/bl U3MEPEHUIA,

MeToAbl UCTIbITaHN;

-YacTb 5. PykoBoAcTBa No yCTaHOBKE 1 MOMEXOMOAABIEHNIO:

PYKOBOACTBA MO yCTaHOBKe,

pykoBOACTBA MO NOMEXONOAABNEHNIO;

-yacTb 6. O6Lme cTaHaapThI;

-yacTb 9. PasHoe.

Kaxxgasi yacTtb nogpasfensercs Ha pasaerbl, KoTopble MOryT BbITb ONy6IMKOBaHbI Kak MeXayHapoaHble
cTaHAapTLI NGO Kak TEXHUYECKNE YCITOBUS UM TEXHUYECKUE OTHYETLI. HekoTopble 13 yKasaHHbIX pa3aenos onyo6-
nukosaHbl. Apyrne 6yayt onybnukoBaHbl ¢ ykasaHWem HoMepa 4acTu, 3a KoTopbIM cneayeT fdeduc, a 3atemM
BTOPOW HOMEP, YKasbiBatoLwuii pazgen (Hanpumep, 61000-6-1).

HacToswas yacte MOK 61000 siBnseTca MexxayHapodHbIM CTaHAapToM, ycTaHaBIMBaloLWmum TpeboBaHus
NMOMEXO0YCTONYMBOCTU M METOAbI UCTILITAHWIA, OTHOCALLMECS K 3M1eKTPoCTaTUYeCcKM paspsigam.
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(M3K 61000-4-2:2008)

HAUMWOHANBbHBIN CTAHOAPT POCCUMACKOWN DEQEPALUUMN

COBMeCTUMOCTbL TEXHUUYECKUX CPeACTB 3MeKTPOMarHuTHasn
YCTOWYUBOCTL K SNEKTPOCTATUYECKUM PA3PAO0AM
Tpe6oBaHUA U MeTOAbLI UCNILITAHUIA

Electromagnetic compatibility of technical equipment.
Electrostatic discharge immunity. Requirements and test methods

Nara BBeaeHna — 2011 — 01— 01

1 O6nacTb NnpMMeHeHUs

HacTtoawuii cTaHaapT pacrnpocTpaHAeTCs Ha 31eKTPOTEXHUYECKUE, 3MeKTPOHHbIE U paduoasieKmpoHHbIe
nsgenus n obopyaoBaHue (ganee — TeXHUYECKUe cpedcTBa) U ycTaHaBnmMBaeT TpeboBaHMA U MeTOAbI UCTbITa-
HWIA TexHudeckmx cpeacTs (TC) Ha YyCTORUMBOCTbL K SNEKTPOCTATUYECKUM paspsigam Kak npyu NpsiMoM Bo3aeit-
CTBUW 3rEeKTpOCTaTUYECKMX paspagoB OT ornepaTopa, Tak U HeNpsMoM BO3AEWCTBUM OT onepaTtopa Ha npeaMeTsl 1
obopyaosaHve, pacnonoxeHHsle 86113 TC. CTaHaapT ycTaHaBIMBaET CTEMEHW XXECTKOCTU UCTIbITaHUIA, YYUTbI-
BaloLLMe pasnuyHble YCroBUA OKpyXatoLlen cpeabl 1 akennyatauun TC, a Takke ycTaHaBnuMeaeT npoueaypbl
UCTbITaHUA.

Llenbio HacTosiLwero cTaHAapTa sIBNsSeTCs yCTaHOBNEHWe 0BLLMX NpaBui OLEHKN kadecTBa pyHKLMOHNPO-
BaHWs o6opyaoBaHusi, NofBepraroLLEerocs BO3AENCTBUIO aMEeKTPOCTaTMIECKUX Pa3psiaos.

HacTosawwii ctaHgapT yctaHaBMBaeT:

- TMNoByto chopMy Toka paspsiaa;

- CTENEHW XXeCTKOCTW UCTIbITaHWIA;

- UcnblTaTensHoe obopynoBaHue;

- paboyee MecTo A4N15 UCTIbITaHWA;

- METOAbI NCMbITaHWIA;

- Mpoueaypbl KanMbpoBKY;

- HeonpeaeneHHoCTb U3MepPeHUiA.

B HacTosiLem cTaHaapTe NpuBeaeHbl MeTOAbI NPOBEAEHNS UCTIbITaHWI B TaBopaTOpPHbLIX YCIOBUSIX U Ha
MecTe aKcrnyaTtauuy 06opyaoBaHUs Nocne ero okoHYaTeIbHOW YCTaHOBKY.

HacToswmii cTangapT He yeTaHaBnMBaeT UCTbITaHUIA KOHKPETHOW annapaTypbl unu cuctem. Ero rnasHoi
3afadveil asnsieTcs obecneyeHne Bcex 3anHTepecoBaHHbIX TEXHUYECKUX KOMUTETOB MO cTaHAapTusauuu, paspa-
6aTbIBaloLLMX CTaHAapTbl HAa NPOAYKLMI0, 0BLIMMUN CCLINOYHBIMM AaHHBIMU. TEeXHUYecKne KOMUTETHI Mo cTaHaap-
TW3aumu (nonb3osaTeny Unu narotoeuTenn TC) HecyT OTBETCTBEHHOCTL 3a BbIGOP BUAOB U CTeNeHel XXeCTKOCTH
nenbiTaHni, npumeHsiemelx ans TC.

2 HopmaTtuBHbIe CCbIMKKU

B HacTosLeM cTandapTe Ncnonb3oBaHa Ceelfika Ha creayrow i cTaHaapT:

FOCT 30372—95/OCT P 50397—92 CosmecmumMocmb MexHUYeCKUX cpedcme arleKmpoMacHUmMHasi.
TepmuHbi u orpedenerus (MOK 60050-161:1990 «MexdyHapoOHbili sriekmpomexHudeckull criosape — Ina-
8a 161: BnekmpomazHumHas coemecmumocmsby», NEQ)

WU3pgaHune opnumnansHoe
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3 TepMuHbI M onpeageneHun

B HacTosiLlem cTaHaapTe npuMeHeHbl TepmuHbl o FTOCT 30372, [1], a Takke crneayowne TEPMUHBI C
COOTBETCTBYIOLLMMU ONpedeseHNSMU;

3.1 meToA Bo3AyLIHOTO pa3psga (air discharge method): MeToa ncnbiraHuiA, Npu KOTOPOM paspsAaHbINA
HaKOHEYHUK UCTILITaTeSNbHOro reHepaTopa, HaxoAsLLUMACs NoA HanNpsBKeHWeM, NoCTeneHHo NPpUGNNKalT K UCTbl-
Tyemomy TC (UTC) Ao BO3HUKHOBEHWS paspsaa B BO3AyXe MeXay UcnbitatenbHbiM reHepatopomu UTC.

3.2 aHTMcTaTMYecknin matepuan (antistatic material): Matepuan ans sawyTbl OT CTaTUYECKOrO 3/1eKTpK-
YyecTBa, MUHUMU3UPYIOLLUIA HaKoNeHWe 3apaaa Nnpyu CONMPUKOCHOBEHWUMW UINU OTAENEHMU OT TaKoro Xe Wnu
Apyroro nogobHoro matepuana.

3.3 kanubpoBska (calibration): CoBOKynHOCTL onepauuii, yCTaHaBNMBaKOLLMX NOCPEACTBOM CChINKW Ha Tpe-
60BaHMA CTaHAAPTOB 3aBUCUMOCTb, CYLLECTBYIOLLYIO NPpUY OnpeaesieHHbIX YCIOBUAX, MeXay nokasaHuem U
pesynbLTaTtoM U3MepeHUsl.

3.4 ucnbiTaHus Ha cooTBeTCcTBUE TPpeGoBaHusaM (conformance test): UcnbiTaHus npeAcTaBUTeNbHOMO
obpasua TC ¢ uenbio onpegeneHnsa CooTBETCTBUA paspaboTaHHOro 1 narotosneHHoro TC TpeboBaHUAM HacTos-
Liero cTaHgapTa.

3.5 MeToA KOHTaKTHOro paspspaa (contact discharge method): MeToa ucnbitaHuid, Npu KOTOPOM paspsaa-
HbIi HAKOHEYHUK UCTIbITAaTENBHOIO reHepaTopa BO BpeMsl pa3psiga HaxoauTcs B conpukocHoBeHuu ¢ UTC 1 pas-
PS4 NPOU3BOANUTCS MPU MOMOLLM pa3pAaHOro KNkoYa BHYTPU UCTILITATENBLHOIO reHeparTopa.

3.6 nnactuHa cBA3K (coupling plane): MeTannuueckui NUCT UNK NNacTuHa, KOTopble NoABepraTcs
3MNEeKTPOCTaTUYECKOMY pa3paay AN UMUTaUUN BO3AEWCTBMUS 31EKTPOCTaTUYECKUX pa3psigoB Ha 06 bekTbl, Haxo-
aswmecs psagom ¢ UTC. Mpu ucnbITaHUAX NPUMEHSIIOT FOPU30HTaNbHYIO M BEPTUKAIbHYIO MAAacTUHbLI CBSA3W.

3.7 yxypuweHue KavecTtBa ¢yHKunoHupoBaHus (degradation of performance): HexenatensHoe uame-
HeHuWe kavecTBa PyHKUMOHUpoBaHWA TC B CpaBHEHUU C YPOBHEM KauyecTBa (pyHKLUOHUPOBaHWS], yCTAHOBMEH-
HbIM WN3roTOBUTENEM.

MpumevaHnmne —TepMnH «yxyaWweHNe» MOXKET MPUMEHSITbCA KaK K BPEMEHHbIM, TaK U MOCTOSIHHbLIM
HapylweHusM paboTbl.

3.8 npsimoe BozaencTeuUe (direct application): 3nekTpocTatnueckuin paspsg HenocpeacTBeHHO Ha UTC.

3.9 aneKkTpoMarHuTHas coBMecTUMOCTb (electromagnetic compatibility): CriocobHocms TC ¢hyHKUUOHU-
posams ¢ 3adaHHbIM KayecmeoM 8 3adaHHOU arrleKmpomMa2HUmHoLl obcmaHoeke U He co3dasame Hedornycmu-
MbIX 3/IeKMpoMazHUMHbIX rnomex opyaum TC.

3.10 anekTpocTaTuyeckui pa3psaa (electrostatic discharge): UMnynbCHbIN NepeHoC anekTpocTaTuiecko-
ro 3apsiga Mexay Tenamu ¢ pasHbiMU 3feKTpocTaTUieckuMmn noTeHuuanamm.

3.11 HakonuTenbHbLIA KOHAEeHcaTop (energy storage capacitor): KoHaeHcaTop UcnbITaTensHOro reHepaTo-
pa, eMKOCTb KOTOPOIO COOTBETCTBYET 3/IEKTPUHECKON €MKOCTU Tena vyesioBeka.

MpumeyaHue— Moxer npeactaBnsaTe coO0I AUCKPETHBIN 3MEMEHT WU pacnpefeneHHyI0 eMKOCTb.

3.12 nnacTuHa 3azemneHus [ground reference plane (GRP)]: NMnockas npoBogsiLLas nnactuHa, noTeHuyan
KOTOPOI UCNOMb3YyeTCsl B Ka4ecTBe 0O6LLEero 3a3eMisitoLLLero NpoBoOAHUKA.

3.13 Bpems yaepxaHus 3apsaga (holding time): NMpomexXyTok BpeMeHU, B TeYEHUE KOTOPOro CHUXKEHMWE
UCTbITaTeNbLHOro HANPSPKEHWUs!, BbI3BAHHOE YTEUKOW B HakoNUTenbHOM KoHAeHcaTope, He npesbiliaeT 10 %.

3.14 ycTOMYMBOCTB K 3NeKTpoMarHUTHoW nomexe [immunity (to disturbance)]: CrnocobrHocms TC co-
XpaHsimb 3a0aHHOE Ka4yecmao (hyHKUUOHUPOBaHUS Npu 8030elicmeuu Ha HUX 3/1eKMPOMagHUMHbIX ITOMeX.

3.15 Henpsimoe BozaencTBHMe (indirect application): OnekrpocTaTuueckuii paspsig Ha NNACTUHY CBA3M,
pasmeLLeHHyto B6nman UTC, umuTupytowwmii paspsg ot obenyxmBatoLLero nepcoHana Ha 06beKTbl, pacrnosioXeH-
Hble B6nuan UTC.

3.16 Bpems HapacTaHus (rise time): [poMexXyTok BpeMmeHu Mexxay MoOMeHTaMu, Koraa MrHOBeHHoe 3Ha-
YyeHve UMMynbca 4OCTUraeT YCTaHOBMEHHbLIX HU3KOTO U BbICOKOTO NpeAenbHbIX 3HAYEHUN.

MpumedyaHwue — EcnvM He ycTaHOBINEHbI UHblE 3HAYEHUsI, B KQ4Ye€CTBE HU3KOrO W BbICOKOTO NpeAenbHbIX
3naueHun npunnmaiot 0,1 u 0,9 NMKOBOro 3HaYeHUs1 UMNYNbCa.

3.17 Bepudbukaums (verification): Komnnekc onepauuii ansi npoBepku ucnbitatenbHoro o6opyaosaHuns
(Hanpumep, UcnbITaTeNbLHOTO reHepaTopa U coeAVHUTENbLHLIX Kabenei), a Takke ANA AeMOHCTPpaLMK Toro, 4YTo
ucnbiTatensHas cuctema hbyHKLMOHUpYeT.

M pwumeyaHue— MeTtogbl, ucnonbsyemole ansi Bepuukaumm, oTnmyanTcs 0T MeToa0B Kannubposku.
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4 O6LWue NnonoxeHus

Hactosawwii ctaHaapT pacnpocTpaHsieTcs Ha TC (o6opyaoBaHue, cucTeMbl, fogacucteMbl v nepudepuiiHbie
yCTpOICTBA), KOTOpbIE MOTYT NoABEpraThLCsl BO3AENUCTBUIO 3M1IEKTPOCTAaTUUECKUX Pa3pAa0Bs B pearbHbIX yCNoBUsIX
oKpyXatoLei cpebl U 3KCnyaTauum, Takux, Hanpumep, Kak Huskasi OTHOCUTENbHAs BNAXHOCTb BO34yXa, UC-
nonb3oBaHue NOKpPbLITUA C HU3KON NMPOBOAUMOCTLIO (UCKYCCTBEHHOE BOJIOKHO), OAeXAbl U3 BUHUNa u T. N. (nog-
pobHas nHdopMaLms npuBeaeHa B NnpunoxeHuy A, nogpasgen A.1).

MpwumeyaHue—bonee TOYHLIM TEPMUHOM, OTPAXKAIOLMM AAHHbINA MPOLECC, ABNAETCA TEPMUH «UMNYTbCHBbINA
pa3psia CTaTUYECKOTO INEKTPUUECTBA». TEM HE MEHEE, TEPMUH «3IIEKTPOCTATUHECKUIA pa3psia» WNPOKO NPUMEHSIETCS U
Nno3aToMy WCNOSIb3yeTcsi B HAMMEHOBAHWUM HACTOSILLErO CTaHAAPTA.

5 CteneHn XecCcTKOCTU MUCNbITaHUUA

[ns vcnbiTaHuia 060pyaoBaHUSE HA YCTOWYMBOCTL K 3MEKTPOCTAaTUYNECKUM paspsifaM yCTaHaBNMBakoT CTe-
NeHWU XeCTKOCTU UCMNbITaHWI, yKasaHHble B Tabnuue 1.

MpeanoyTUTENLEHLIM METOAOM UCTILITAHUIA SIBNSIETCSI METOA, KOHTAKTHOTO 3MeKTpOCTaTUYEeCcKoro paspsiaa.
MeToq BO3AYLUHOMO aNekTpocTaTMyeckoro paspsija UCNonb3yoT B criyyasix, Korga HeBO3MOXKHO NMPUMEHUTb
KOHTaKTHbIA pa3psia. CTeneHn XXecTKOCTU UCMbITaHWIA U 3HaYEHUS UCMbITAaTeNbHOrO HanpshKeHUs1 ANsl KaXgoro
BMAa pa3psaoB npuseaeHbl B Tabnuue 1. [insa kaxgoro metoda UCNbITaHUA NpuseaeHbl pasnuyHbIe 3HavYeHUst
HanpsbkeHUst BBUAY pasnuyus MeTodoB UCTbITaHUA. OHaKo 3TO He 03HaYaeT, YTO XKECTKOCTb UCNbITaHuA ByaeT
0ONHAKOBOW ANl pa3HbIX METOAOB.

MoapobHble cBeAeHUs, kacaroLmMecsl pasnuyHbIX NapamMeTpoB, KOTOPbIEe MOTYT BAIUATL HA YPOBHW HaNps-
XKEHU, A0 KOTOPbIX MOXET BbIThb 3apsbKeHO Teno YenoBeka, npueseaeHs! B NpunoxeHnu A, pasgen A.2. B npuno-
XeHuun A, pasgen A.4, npusedeHbl MpUMepbI NPUMEHEHUs CTENEHEN XXECTKOCTU UCMbITaHWIA, COOTBETCTBYHOLLMX
pasnuyHbIM yCroBusiM akcrnyatauum TC.

Mpy npuMeHeHU MeToAa BO3AYLLHOMO 3MEKTpOCTaTUYECKOro paspaaa UCMbITaHUsSl MPOBOASIT CO BCEMU CTe-
MEeHAMMU XKeCTKOCTU, NpMBedeHHbIMU B Tabnuue 1, BkNoYan 3agaHHyto cTeneHb XecTkocTu. [Npu npuMeHeHUm
MeTOo[a KOHTaKTHOrO 3/1eKTPOCTaTUYECKOro paspsiaa UCbiTaHUA NPOBOAAT € 3a4aHHOM CTENEeHbI0 XXeCTKOCTU, eCIn
TOJTbKO UHOE He YCTaHOBMEHO TeXHUYECKUMU KOMUTETaMu1 No CTaHAapTU3auum, paspabaTbiBaoWwyMm CTaHaAapTh
Ha npogyKuuio.

Tabnwuuya 1 — CTeneHn XecTKOCTU UCTbITaHWIA

KoHTakTHbIA pa3psg BoagywHeiii pa3psg,
CTeneHb XecTKoCTH McnbiTatensHoe CreneHb XecTkocTu UcnbiTatenbHoe
HanpsxeHue, kB HanpsikeHue, kB
1 2 1 2
2 4 2 4
3 6 3 8
4 8 4 15
X" CneuuanbHoe X CneumansHoe
DX — OTKPbITasA CTEMEHb XXeCTKOCTU UCNbITaHWi. cnbiTaTenbHoe HanpsikeHne AOMKHO GbiTb YKa3aHO B TEXHU-
yecko gokymeHTaumm Ha TC koHkpeTHoro Buaa. Ecnu yctaHoBneHo 6Gonee BbicOKOe MCNbITATENBHOE HanpshKe-
HMe, YeM yKasaHo ANl CTerneHemn XecTkocTh, HeobxoaMmo MCnonb3oBaTh cneuuansHoe ucnbiTatensHoe 060pyaoBa-
Hue.

6 UcnbiTaTenbHbIN reHepaTop

6.1 O6wme nonoxeHus

OCHOBHbIMW 3NIeMEeHTaMK UCMbITaTeNbHOMo reHepaTopa ABNSAKTCS:
- 3apagHbIi pesnucTop Ry,

- HaKonuTenbHbIA koHaeHcaTop Cg;

- pacnpegeneHHas eMkocTb Cy;

- paspsgHbIv peancTop Ry;
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- IHAMKATOP UCMLITATENIbHOrO HaMPSKEHUS;

- paspsigHbIiA Knou;

- 3apsAaHbINA KoY,

- CMeHHble HakoHEeYHWKM paspsaaHoro anekTpoaa (CM. pUcyHok 3);

- pOBOA 3a3eMJ1EHMS UCMbITATENLHOTO reHepaTopa;

- UICTOYHWK 3MEeKTponMTaHus.

YnpolleHHasn cxema UCTbITaTeNbHOIo reHepaTopa npuseaeHa Ha pucyHke 1. [letanu KOHCTPYKUMK UcnbiTa-
TeNbHOro reHepaTopa Ha pUcyHKe 1 He nokasaHbl.

Rc Rd
PaspagHbii HAKOHEHHWK
3apsgHbIiA Kritou Pa3psgHbIn knioy
MeTouHmk
BbICOKOBOMbLTHOO —
—— Cs + Cd
HanpsixeHus!
NMOCTOAHHOIO TOKa

O

KoHTakT 3asemneHus

MpumevyaHus

1 Cy — pacnpegeneHHas eMKOCTb MeXay UCTbITaTenbHbIM reHepaToOpPoOM U €r0 OKPY>KEHUEM.
2 3HaveHue Cy+ Cg gonxHo 6biTe paBHo 150 nd.

3 BHauvenue Ry gonxHo BbiTb pasHo 330 Om.

PucyHok 1 — YnpoleHHas cxema uUcnbiTaTenbHOro reHepaTtopa

CxeMa ucrbITaTeNsHOro reHepartopa, NpeAcTasneHHas Ha pucyHke 1, He geTanuavMpoBaHa, U TpeboBaHus K
anemeHTaMm reHepartopa He yCTaHOBMEHbI, yYUTbIBASA, UTO UCMbITATENbHBIN reHepaTop AOMKEH COOTBETCTBORBATL
TpeboBaHuaM 6.2 Npu OLeHKe B COOTBETCTBUW C NPOoLeaypamMm, yCTaHOBIEHHbIMU B NpUIioxeHn1 B.

6.2 TexHUYeCKUe XapaKTepUCTUKN U Ka4yeCcTBO (hYHKLMOHUPOBaHMUS UCMbITAaTENLHOrO reHepaTopa

WcnbiTaTenbHbIli reHepaTop A0SKeH COOTBETCTBOBATL TPeOOBaHNSAM, yCTaHOBNEHHbIM B Tabnuuax 2 v 3.
MaoeanbHas chopma pa3psigHOro Toka UCMbITaTesIbHOro reHepaTopa npedctaBiieHa Ha pUCcYHKe 2 U TaM ke npuse-
AeHbl N3MepuTenbHble TOYKU, NPUMEHUTENBHO K KOTOPLIM YCTaHOBMNEHbI TpeboBaHua Tabnuu 2 u 3.

CooTBeTCTBUE UCMbITATENBHOTO reHepaTopa TpeboBaHMsaM TabnuL, 2 1 3 4oMKHO ObITb NOATBEPKAEHO METO-
damu, yCTaHOBMNEHHLIMU B MPUoXeHnn B.

Tab6nuua 2 — Obwue TpeboeaHus

MapameTp 3HaveHue
BbixogHoe (ucnbiTaTtenbHOe) HanpsiXKeHUe, KOHTaKTHbIM Mo meHbwen mepe, oT 1 go 8 kB
paspsg (cMm. npumevanue 1) (HOMUHanbHoe)
BeixogHoe (ucnbiTatenbHOe) HanpsixeHwe, BO34YLWHbLINA Mo meHbwen mepe, oT 2 Ao 15 kB (HomuHane-
pa3psg (cm. npumevanve 1) Hoe) (CM. npumevaHne 3)
MorpewHoCTe MHAMKAUMM BbIXOAHOTO HarpsiKeHWUs! *5%
MonApHOCTE BLIXOAHOIO HarpsiKeHUs MonoxuTtensHasi U oTpuuaTenbHas
Bpems ygepxaHnus 3apsiga >5¢
Bua paspsga OpuHouHbIV pa3psd (CM. npumevaHne 2)

MpumevyaHus

1 BbixogHoe (McnbiTaTenbHOE) HanpspKeHWe U3MEpPSIIoT Ha paspsigHOM SMeKTpoAe MUCTbITaTenbHOro reHepaTtopa.

2 cnbiTaTenbHbIVi reHepaTop gorxeH obecneunBath Ans UccrnegoBaTenbCkmX Lenen 4acToTy nocrnegoBaTenb-
HbIX UMMNYNbCOB He MeHee 20 pa3psagoB B CEKyHay.

3 B npumeHeHun ucnbiTaTeNnbHOrO reHepaTopa HanpshkeHWem BO3AyLHOro paspsga 15 kB HeT HeoGxogumo-
CTW, eCnv_ MakcMMasibHOe MCNoMb3yeMOe UCNbITaTENbHOEe HaNpshKEHUE HIKE 3TOMO 3HaYeHuUs.

4
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Tabnwuuya 3 — lMapameTpbl UMMNYNbCca pa3psigHOro Toka Npy KOHTAKTHOM paspsige

CreneHb MenbiTatensHoe Tok nepBoro Bpemsa Tok paspsina Tok paspsiga
KECTKOCTHU HanpspkeHue, kB Makcumyma HapacTaHua ¢, npu 30 HC npu 60 HC
UCMbITAaHUI 15 %), A (£ 25 %), HC (£ 30 %), A (£ 30 %), A

1 2 7,5 0,8 4 2
2 4 15 0,8 8 4
3 6 22,5 0,8 12 6
4 8 30 0,8 16 8

MpumevaHunsa

1 OnopHoli Toukon nameperusi Bpemenun 30 n 60 HC Ana paspsgHOro Toka SIBMSIETCS MOMEHT, Korga paspsia-
HbI TOK BnepBble gocturaeT 10 % 3HaveHUs NepBOro MakCMMyma paspsigHoro Toka.

2 Bpems HapacTaHnus [, — MNpOMEXYTOK BpEMEHV MexXay MOMeHTamu, korga paspsgHein Tok gocturaet 10 %
n 90 % 3Ha4veHWs NEPBOr0 MakCMMyma paspsigHOro Toka.

(U]

=

15

10 % I,

90 % I,

10

Tok, A
130\
5

T 10% 1, \

T T T T T T T 1
_4 10 20 30 40 50 60 70 80 90 100
r Bpemsi, HC

PucyHok 2 — ®opma pa3psagHoro Toka MCMbITaTENbHOMO reHeparopa (KOHTaKTHbIM paspsg, WCnbiTa-
TenbHoe HanpsbkeHve 4 kB)

YpaBHeHVWe Ans maeansHoW dopmel paspsigHoro toka I (f) (pucyHok 2):

ro-t By oy

k11+(i) ) k21+(L) T4
2 3

rae ky =exp —f_—1(—
2

a=

ky = exp —1—3(&) ! ;

T4 ‘C3
71 = 1,1 He;
Ty = 2 HC;
T3 = 12 Hc;
T4 = 37 Hc;
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I, =16,6 A (npw 4 kB);

1,=9,3 A (npwv 4 kB);

n=1,8.

B KOHCTPYKLMM UCMbITaTENBHOTO reHepaTopa AoMKHbI ObITb NpeayCcMOTPeHb! YCTPOWCTBa, NpeaoTBpaLLato-
LMe cosdaHne HenpeaHamMmepeHHbIX N3nyYyaemMblX UM KOHAYKTUBHBIX 31eKTPOMarHUTHbIX MOMeX UMMYNbCHOro
UMW HenpepbIBHOTO XapakTepa ¢ TeM, YToObl NapasunTHble 3ddeKkThl He okasblBany BAUSIHUS Ha UCNbITYEMOe UMK
BCioMoraTenibHoe o6opydoBaHue (CM. npunoxexue D).

dopma 1 pazMepbl paspsaHbIX ANEKTPOAOB UCTILITATENBEHOTO reHepaTopa A0MKHbI COOTBETCTBOBATL NPUBE-
AeHHbIM Ha pucyHKe 3.

onyckaeTca NPUMEHEHNE N30MUPYIOLLETO MOKPLITUS 3NEKTPOAOB, NPY 3TOM A0MKHbI cobntogaThes Tpebo-
BaHUA, NpedbasnseMble K hopme paspsiAHOro Toka.

Kopnyc reHepatopa

CMeHHas 4acTb (HaKOHEYHUK) 21211

281

50+1

a) PaspsigHblii HAKOHEYHUK ANS UCTbITaHWUS METOAOM BO3AYLLHOIO pa3psiaa

12 +1

( 25° —40°

{

OcTpbiiA KOHeL,

b) Pa3psigHbiii HAKOHEYHUK ANA UCNLITAHUA METOAOM KOHTaKTHOTO paspsiaa

PucyHok 3 — Pa3pagHble HAKOHEHYHNKU UCTIBITAaTENBHOTO reHepaTopa

[ns ncnblTaHWin MeToA0M BO34YLWHOMO pa3psiga UCMoNb3yoT UCTbITaTeNbHbIN reHepaTop, NPUMEHSIEMBbIA
npu NpoBeaAeHUU UCNbITaHUA METOAOM KOHTaKTHOro paspsiia, Npu 3TOM pas3psiaHbIv KoY AoMKeH BbITb 3aMKHYT.
UcnbiTaTenbHbI reHepaTop AoMmKeH bbiTb CHabXeH 3aKpyrineHHbIM HAaKOHEYHVMKOM B COOTBETCTBUU C PUCYH-
koM 3a). NMockonbKy Mcnonb3yeTcst OAUH U TOT Xe UCTbITaTernbHbIi reHepaTtop, TpeboBaHus, oTHocsLWMecs K
MeToAy BO34yLUHOro pa3psiaa, 4oNONHUTENbHO He MPUBOASTCS.

[nvHa npoBoaa 3a3emiieHunsl UCnblTaTeNbHOro reHepaTopa AoskHa bbITh (2 + 0,05) M, a ero KOHCTPYKUMA
AorxkHa obecneunBaTh BbiNofHeHWe TpeboBaHui K hopme reHepupyemMbIX UMMNYSIbCOB paspsiaHOro Toka. AnuHy
npoBoaa 3a3eMieHVs U3MepsIloT OT Kopnyca reHepaTopa A0 KOHLA ToYKuU coeauHeHus. Usonauus nposoaa 3a-
3eMIeHuUst UcnbiTaTenbLHOro reHepartopa AoMMKHa UCKIoYaTh YTeUKy pa3psiAHOro Toka Ha obcnyxusatowmii nep-
CoHan unu Yepes NpPoBogsLLMe NOBEPXHOCTU MPU UCTILITAHUSIX HA YCTORUUBOCTL K 3/1eKTPOCTaTUYECKUM paspsi-
Aam.

MpoBopg 3aseMneHunst, UCNOMNb3YLLWACS NPU UCNbITAHWSIX, AOITKEH ObITb TEM e cambIM UK UAEHTUYHBIM
NpoBoAy, UCMONb3YHOLLEMYCS] BO BpEMSA KannubpoBku.

Mpu HegocTaToYHOM ANWHE NPOBOAA 3a3eMITeHUS UCNbITaTeNbHOrO reHepaTtopa (Hanpumep, Npy 3Ha4u-
TenbHOW BbicoTe UcTbITyeMbix TC) gonyckaeTcst UCnonb3oBaTh NPOBOA 3a3€MIEHUS UCNbITAaTeNIbHOTO reHepaTo-
pa anuHon Ao 3 M npu obecneyeHnn BobiNoMHeHUA TpeboBaHUA K  opMe reHepupyemblX UMNYNbCOB
paspsgHoro Toka.

6.3 Bepudmkauua o6opyaoBaHus 4nsi CO34aHUA 3NeKTPOCTaTUYECKUX pa3psaaoB

Lienbto Bepudmkaumm sensetca noatsepXaeHue Toro, 4to obopyaosaHue, ycTaHOBNEHHOE Ha paboyem
MecTe ANS UCMbITaHU Ha YCTONYMBOCTD K arieKTpocTaTuieckum paspagam, hyHkumoHupyeT. O6opyaosaHue,

6
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YCTaHOBMNEHHOE Ha paboyeM MecTe A5l UCMbITaHWI Ha YCTOMYUBOCTL K 3NIEKTPOCTaTUYECKUM paspsagaM, BKITO-
YaeT B cebs:

- UCNbITaTeNbHbIV reHepaTop aneKTpPocTaTUYECKUX paspsiaos;

- NPOBOA 3a3eMIeHUs;

- pe3uncTopbl conpoTnaneHnem 470 kOm;

- NNacTUHy 3a3eMneHus;

- BCe coeuHeHus1, obpasytoLime NyTb paspsaHoOro Toka.

Mpumepbl paboyero MecTa AN UCNbITaHUIA HacTonbHbIX TC NpyBeaeHbl Ha pucyHke 4, HanonbHbIX TC —
Ha pucyHke 5.

OpnHWM 13 MeToa0B BeputhrKaLm 060pyaoBaHNUs ANg CO34aHUs aNeKTPoCTaTUYeCKUX paspsiaoB siBnseTcs
HabnogeHne UCKPOBOro paspsda, No4aBaeMoro Ha nnacTuHy CBs3M MeToAOM Bo3dyLuHoro paspsiga. MNposepsi-
eTcs co3aaHune HebonbLUIMX MCKPOBLIX Pa3psioB NpU HA3KOM HaNpPsPKeHUN U 60NbLUMX MCKPOBLIX Pa3psiioB Npu
Bonee BbICOKOM HanpsikeHUU. [o npoBegeHWs AaHHON NPOBEPKU BaXKHO NMPOBECTU NMPOBEPKY KOHTaKTa NpoBoaa
3a3eMIIeHVS 1 ero pasMeLleHune.

MpuMeHeHWe Takoro MeToda BepucukaLmMm umeeT criegyioliee obocHoBaHue. ockornbKy dhhopmMa uMNyIb-
ca pa3psigHoOro Toka UCTbITaTeNbHOro reHepaTopa 06bIYHO CyLLLEeCTBEHHO HE N3MEHSIETCS BHE3arHo BO BPEMSI
aKennyaTaummn (HanpuMmep, BpeMsi HapacTaHUsi U ANUTENbHOCTb MMMYNbCa, Kak NpaBuUno, He U3MEeHsIloTCsl), To
c6ou B UCTIbITATENLHOM reHepaTope Havbornee BEpPOosiTHbI U3-3a TOTO, YTO HanpshkeHWe Ha paspsiaHbIiA aNeKTpoq,
He noJaeTcs UK OTCYTCTBYET KOHTPOMb HanpsbkeHust. Jioboi u3 kabenei, CONpoTUBNEHUIA NN COEAUHEHWUA
MOXeT ObITb NOBPEXAEH UMK yTpadeH, YTo MPUBOAUT K OTCYTCTBYIO paspsiaa.

Bepudpukauuio obopyaosaHust Ans co3gaHus anekTpocTaTuieckux paspsaaos NPoBOAST 10 Havana uenbl-
TaHWiA.

7 Paboyee MecTo AnA UcnbITaHUA

7.1 UcnbiTaTenbHOe oGopyaoBaHue

Paboyee MeCTo Anst UCMbITaHWI COCTOUT U3 UCMbITATENBHOTO reHepaTtopa, ucnbityemoro TC u Bcnomora-
TenbHOro UcnbiTaTensHoro cb6opyaoBaHus, Heo0b6Xo0AUMOTo Anst BO3AEUCTBUS CrieAyHLLUMU NPSIMbIMU U Henpsi-
MbIMU 3NEKTPOCTaTUYECKUMI paspsgamu:

a) KOHTaKTHbIMU paspsaaMn Ha NpoBoAsALLME NOBEPXHOCTU UcTbITyemoro TC U nnacTuHbI CBA3W;

b) BO3aYyLWLHbLIMUK paspsigamm Ha 30IMPOBaHHbIE MOBEPXHOCTM UcnbiTyemoro TC.

B 3aBMCUMOCTU OT MecTa NPOBeAEHNS UCTIbITAaHWS pasaensiioT Ha NPOBOAMMBIE B UCTbITaTeNbHbIX Tabopa-
TOpPUSIX U Ha MecTe aKcnnyaTauum obopyaoBaHus.

MpeanoyTuTeNbHLIM BUOOM UCTIbITAHUIA ABNSIOTCS TUMOBbIE UCTILITAHKSI HA COOTBETCTBUE TpeboBaHUAM, Npo-
BOAMMbIE B UCMNbITaTeNbHON nabopaTopuu.

UcnbiTyemoe TC 4omkHO BbITe YCTaHOBMEHO U CMOHTUPOBAHO B COOTBETCTBUM C TEXHUYECKOW AOKYMEHTa-
LVei U3roToBuTensl.

7.2 Pa6o4ee MecTo ANA UCNbITaHUIA, NPOBOAUMbIX B UCTIbITAaTENbHbIX NlaGopaTopusx

7.2.1 Tpe6boBaHUA K UCNbITAHUAM

Mpv NpoBeAeHWN NCMBITAHUIA B UCTIbITaTENbHBIX TabopaTopusiX U BeINOSHEHUW YCNOBUIA Mo 8.1 40SKHbI
cobniogathes cregyoLine npasuna.

Ha nony nabopatopuu gomkHa 6biTb ycTaHOBNEHAa NacTMHa 3a3eMNeHUs — MeTannn4decknin nucT (Mea-
HbIli UNW aNtOMUHUEBBIN) TONWMUHON He MeHee 0,25 mM. [lonyckaeTcst UCNonb3oBaTh Apyrue Matepuansl, Npu
3TOM TOMLWMUHA NUCTa AoMKHa BbITb He MeHee 0,65 Mm.

MnacTuHa 3azemMneHust 4oSKHA BbICTYNaTh 3@ KOHTYP UcnbiTyemoro TC 1nu ropu3oHTanbsHoOM NnacTuHbl
CBA3M (€CNW TakoBasi UMeeTCsl) C KaXkaol CTOPOHbI He MeHee YeM Ha 0,5 M 1 oMkHa GbITb CoeIMHeHa ¢ cucTe-
MO 3aLLUMTHOrO 3a3eMeHus.

McneiTyemoe TC AomkHO BbITe YCTAHOBNEHO M MOAKIMIOYEHO B COOTBETCTBUM C (DYHKLMOHANbHLIMKY Tpe6o-
BaHWSIMM.

PaccrosiHve mexay ucnbiTyeMbiM TC 1M cTeHaMu MOMELLEHUS, a Takke NobbIMYM MeTanMuyeckuMmn npeame-
TaMmu [OMXKHO BbITb He meHee 0,8 M.
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Wcnbityemoe TC v ucnibiTatensHbIN reHepaTtop (Bkitoyas 6o BHELLHUIA UCTOUHWK NMTaHus) GOMKHbI BbITb
MoAKIoYeHbl K CUCTEME 3aLLUTHOrO 3a3eMIeHNs B COOTBETCTBUM ¢ TpeboBaHWsIMM NO 3KcnnyaTauum, ycTaHoB-
JIeHHbIMU U3roTosuUTenem. [lononHUTeNbHbIE CoeanHEHNs € 3aLLUTHBIM 3a3eMIeHeM He JONYCKatoTCs.

CunoBoii 1 curHanbHbI kabenu gomkHbl BbITh pazMellieHbl B COOTBETCTBUM € YCIOBMSAMM YCTaHOBKM TC.

MpoBoA 3a3emneHns UCTbITaTeNbHOro reHepatopa AomkeH BbiTb COeAUHEH C MNacTUHOW 3a3eMneHus.
B cnyuae, ecnv aAnviHa nposoaa npesbILLaeT AnvHY, HeobXoauMyto Ans nogayn paspsaos Ha BolbpaHHbIe TOYKY,
TO W3MULLIHIOIC YacTb NPOBOAA 3a3eMeHNs HeoBXoANMO Pa3MecTUTL Ha HeNPOBOASLLIEH NNacTWHe 3a npeaena-
MW MNacTUHbI 3a3emneHns. MNpoBo 3azeMneHus AommkeH pacnonaratbes He 6nvxe 0,2 M K ApyrM NpoBoas-
MM YacTaM, 3a UCKITHOYEHUEM NNacTUHbI 3a3eMIIeHNS.

MpumedyaHwue— [JonyckaeTca COSANHATL NPOBO/ 3a3€MINEHUA C METalNMYECcKol CTEHON UCTbITaTebHON
nabopartopumn, ecrm CTeHa SMeKTPUHECKN NOACOeOVMHEHA K NNacTUHE 3a3eMIeHus.

CoeanHeHUs 3a3eMNsIOLLMX MPOBOAOB C NACTMHON 3a3eMIeHus, a Taikke BCe Apyrue coeauHeHWs 4oMK-
Hbl 06naaaTh BO3MOXHO Gonee HU3KUM COMPOTUBNEHUEM, UTO AOCTUraeTCsl, Hanp1Mmep, ¢ MOMOLLbI0 MeXaHUYec-
KUX KneLLei Ans BbICOKOYaCTOTHOMO CoeaAMHEHNS.

Ecnu TpebytoTcsa NnacTuHbI CBA3W, HANpUMep, AN HenpPsSIMOro MPUMEHeHUs paspsaoB, OHU AOMKHbI BbITh
M3roTOBJIEHbI U3 METASNTUYECKMX JTUCTOB (MeOHbIX UMK arntoMUHMEBbLIX) TONLWUHOW He MeHee 0,25 MM (aonycka-
eTCs MCcnonb3oBaTh Apyrue Matepuansl, Npy 3TOM TOJILLMHA NUCTa AoMkKHa 6bITb He MeHee 0,65 Mm) 1 noaknio-
YeHbl K NNacTMHe 3a3eMIIeHNs C MOMOLLBI0 MPOBOAA, UMEIOLLETO Ha KaXkKaoM KOHLLe PE3UCTOPbI CONPOTUBNEHWUEM
470 kOM. Pe3ncTopbl AOMKHbI BbIAEPKMBATL HANPSHKEHUe aneKkTpocTaTieckoro paspsaa. Peanctopbl 1 npoBoaa
AOMKHbI BbITb M30IMPOBaHbI, YTOGLI U3GexaTb KOPOTKOro 3amMblkaHWs!, Koraa NPoBoA NpUKacaeTcs K NnacTuHe
3a3emneHus.

MpumedyaHune—Pesuctopbl conpoTuerneHmem 470 kOMm, NpUMeHsIeMble B NPOBOAAX 3a3eMNEHUs BeEPTU-
KanbHOM W TOPVM3OHTanNbHOW NNacTWH CBA3W (CM. PUCYHKN 4 — 8), ncnonb3ylTea gna Toro, 4Tobel NnpeaoTepaTuTh
nc4esHoBeHve 3apsiaa, NoAaHHOMo Ha NMacTUHY, cpasy Xe nocne paspsga ucneltatenbHoOro reHepartopa. CoxpaHeHue
3apsAgoB yBeNnvuMBaeT BIUSIHWE 3reKTPOCTaTUYECKUX Pas3pagoe Ha ucnbityemble TC. Pe3ncTopbl AOMKHbI BblAepXnBaTh
MakcuMarnbHoe HanpshkeHue 3NeKTpoCcTaTUYecKoro paspsga, NogaBaeMoro Ha UcnbiTyemoe o6opyaoBaHNe BO Bpemsi
ucnbiTanus. Peanctopbl gomkHel 6biTh pasmelleHbl 6rM3ko K KOHLY NpoBoga 3a3emrieHusi, UTobbl co3aaTtbk pacnpege-
rNeHHOe CONPOTMBIIEHUE.

st umumayuu Henpamozo 8030elicmeus 3/1eKmpocmamu4eckux pa3ps008 Ha pacriofioXeHHbie padom
TC, Kopriycbl KOMOPBIX UMEm 3aljumHoe 3aseMrieHue, Q0rNoHUMenbHO O0MKHbI bbimb rpoeedeHb! Ucrbima-
HUST pU NOOKIMI0YEeHUU 8epmuKalibHOU NiacmuHbi C8513U K N71acmuHe 3a3eMiieHus rposoodom 3asemiieHus onu-
Holi 2 M 6e3 pe3ucmopos.

HononHuTtenbHble TpeboBaHWUs AN pa3nuyHbIX BUAOB 060pyaoBaHWUst NpMBeaeHbl HUXKeE.

7.2.2 HactonbHble TC

Pabouee mecTo Ans UCNbITaHWiA NpedcTaBnAeT U3 ceba cTon ns HenpoBOAsLLEro MaTepuana BblCOTON
(0,8 £ 0,08) M, yCcTaHOBMEHHLIA Ha NNAcTUHY 3a3eMNeHus.

Ha ctone gorkHa bbITh pasMeLLeHa ropusoHTanbHasA NnacTuHa cesiau pasmepamu (1,6 +£0,02) x (0,8 £ 0,02) m.
Ucnbityemoe TC v kabenu AofkHbl ObITe M30IMPOBaHbLI OT NIOCKOCTU CBSA3W U30NSILUOHHOW ONOPOI TONLWNHON
(0,5 £ 0,05) mm.

M pwumeuaHune—PekoMmenayeTtcs obecneumBaTb MOCTOAHCTBO WU3OMNUPYIOWMX CBONCTB U3ONALUMOHHOW ONOPbI.

Ecnu ucnbityemoe TC CAULWLIKOM BEUKO, YTOBLI ero MOXHO BbIf1o pacnonarate Ha pacCTOAHUU He MeHee
0,1 M OT BCEX CTOPOH FrOpU30OHTaSbHOM MacTUHbI CBA3W, A0SMKHa BbITb UCNOSb30BaHa ACNONHUTENbHAA UASHTUY-
Hasi ropu3oHTalbHast nacTuHa CBA3W, pasmeLleHHasa Ha pacctoaHuu (0,3 £ 0,02) M oT nepBoii ropu3oHTanbHON
nnacTuHbl CBSI3W. B aTOM cnyyae gomkeH UCnonNb3oBaTLCA CTON Bonbluero pasMepa unu gonyckaeTca UCNoNb-
30BaTh AABa cTona. [opusoHTanbHble NNacTMHLI CBA3W He AOSMKHBI KacaTbeA ApYr Apyra U A0MKHbI BbITe coean-
HeHbl C MTacTUHOW 3a3eMIIeHUA MPOBOAAMM C PE3UCTOPAMMU.

ChbeMHble MOHTaKHbIE HOXKWU UCTILITYEMOro 0bopyaoBaHUA cneayeT oCTaBNATL Ha MecTax.

Mpumep paboyero Mecta gnst UCNbiTaHWA HACTONBHLIX TC B YCNOBUAX UCMbITaTENbHOW NabopaTtopun nNpu-
BefleH Ha pUCyHKe 4.
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Paamepbl B MeTpax

"“ TunoBoe NonoXeHue TunoBoe nonoxeHwe
CTOHHUK NS NPAMOID paapsaa LN HENPSIMOTO paspsaa

SMneKTponuTaHus Ha ncnbityemoe TC Ha BEPTUKANbHYIO
\ MNacTuHy CBA3N
BeptukannHas

N3onupyowan nNacTuHa CBA3MN
nnacTvHa

A\

Tunosoe nonoxeHue
ANsi HeNpsIMOro pa3psiaa
Ha ropusoHTarnbHyIo
NNacTuHy CBSI3N

lopusoHTanbHas

K nnacTvHa cBs3n
‘ 1,6 x0,8
SN . 3awWmTHLIA
// NpOBOAHKUK

/ Wsonmpyrowas

5’ ‘{’ 470 kOm e /
o
5 \}‘ ~

MnacTuHa 3aseMneHus 470 kO

WcTouHuk
BNEKTPONUTaHUA

Henposoaawmui
cron

PucyHok 4 — lMpumep paboyero mecta Anst UCMNbITaHWII HACTONBHBIX TC B YCIOBUSIX UcnbiTaTenbHoi naéopaTopum

7.2.3 HanonbHble TC

Ucnbityemoe TC A0mMKHO BbITb M30/TMPOBAHO OT NNACTUHBLI 3a3€MIIEHUSI U30NUPYIOLLEN MITacTUHOW TOMLWMK-
Hot 0,05 — 0,15 M. Kabenu ucnoityemoro TC gosmkHbI 6bITh U305IMPOBaHbLI OT MNACTMHbLI 3a3eM1EeHUSA N30NALN-
OHHoM noacTaskoi TonwmHoi (0,5 + 0,05) mm. Usonauus kabenei aomkHa BLICTYNaTh 3a Kpawt U30nsaLum Uchbl-
Tyemoro TC.

Mpumep paboyero MmecTa Ans UcnbITaHWA HanonbHbIX TC B yCnoBuAX UcnbiTaTenbHOW nabopatopun npuse-
[leH Ha pUCYHKe 5.

CbeMHble MOHTaXHbIe HOXKU ucrbiTyemoro TC crieyet ocTaBnATb Ha MecTax.

7.2.4 He3zazemneHHble TC

7.2.4.1 Obwume ceBegeHns

Pabouee mecTo Ans UCMbITaHWIA, ONUCaHHOE B HACTOALLLEM NOAMNYHKTE, MPUMEHSIIOT Npu UcnbiTaHusix TC
(obopyaoBaHusi unu vyacte 06opyaoBaHUs), KOTOpbIE NO CBOUM TEXHUYECKUM XapaKTepUCTUKam U KOHCTPYK-
Ly He MOryT BbITh NOAKMIOYEHb K cucTeme 3asemneHus. K Takum TC oTHOCAT nopTaTuBHbIe YCTPOWCTBA ¢ NTa-
HWem oT 6aTapel (BHYTPEHHWX U BHELLHWX), C 3apAAHLIM YCTPOUCTBOM unv 6e3 Hero (HesasemrieHHbI kabenb
aneKkTponuTaHus), a Takke obopyaosaHue ¢ ABoriHOW nsonauuert (obopyaosaHue knacca ll).
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Pa3smepbl B MeTpax

Tunosoe
SawmTHoe [ nonoxenne
3asemreHve Ans npsimoro Henpsimoii paspsig
paspsaa Ha BEpTAKAIIbHYIO NIAcTUHy

CBA3M (BKIIOYAA HECYLLYIO)

TunuyHoe nonoxeHue
ANA HENPAMOIO pa3psiga
Ha BEPTUKAIbHYIO
NNacTuHy CBA3N

Ka6enb anekTponuraHus

MCTOMHMK
AneKTPONUTaHWA

MnactuHa
3a3eMneHus

W3onsiumoHHas WUcToMHUK
nnacTMHa ANeKTponUTaHus

PucyHok 5 — lMpumep paboyero mecta Ansa UCnbITaHWii HanonbHbIX TC B yCrioBusix UcnbITaTensHoi naéopatopum

O6ocHoBaHue

AnekTpocTaTuyeckuii 3apsid, nepeasaeMblii HesaseMmneHHomy TC nM HesazeMEeHHOW ero 4acTu, He
MOXeT UcHe3HyTb caM o cebe, Kaky o6opyaoBaHUs Knacca | ¢ anekTponuTaHmeM oT anekTpudeckoi cetu. Ecnu
3apsAa He CHAT 0 NPUNOXeHWS crieayroLero aNekTpocTaTuYeckoro MMMynbca, CyLLecTByeT BEPOATHOCTb TOro,
YTO HanpsbkeHWe obopyaoBaHWA BO3pacTeT B ABa pasa Nno CpaBHEHWIO € 3aaaHHbIM. CneaoBaTenbHo, Takon TUn
06opyaoBaHUsA UMW ero 4acTu MOryT NOSYYUTb CBEPXBLICOKWIA 3apsa nyTem HaKoMmneHUs 3NeKTpoCcTaTUHecKnX
paspsaos.

O6bI4HOe paboyee MecTo Ans UCTbITaHWUIA He3azemMneHHbIX TC A0MKHO BbITb MAEHTUYHO YKasaHHbIM B 7.2.2
n7.2.3.

Ans vMuTaLmMmn eAUHUYHOTO 3NeKTpocTaTUYeckoro paspsiaa (Bo3ayLLHOro NN KOHTaKTHOo) 3apsig Ha UChbl-
TyeMoM TC AomkeH BbITb CHAT A0 KaXA0ro NPUNoXKEHUs! aNeKTpocTaTnIeckoro paspsga.

Mpu aToM 3apaa HEOBXOAUMO CHATb C METaNNMYECKON TOUKW UMW TOl YacTh ucnbiTyemoro TC, Ha KoTopyto
BygeT nogaH MMMybC 3NeKTpocTaTUIEecKoro paspsaa, Hanpumep, pasbema, WTblpbKa 3apsaHOro yecTpoicTaa
6aTtapell, MeTanIMYecKnx aHTeHH, 40 Nodauun Kaxaoro o4epeaHoro UMMynbca aNeKkTpocTaTUYeckoro paspsaa.

Ecnv Bo3gercTBIMIO 3neKTpocTaTUYeckoro paspsiga noAsepraroTcs o4Ha UM HECKOMbKO AOCTYMHBIX Me-
Tannuueckux Yactel, HeobxoaMMo CHATb 3apsif C TOM TOYKK, Ha KoTopyro ByaeT nogaBaTbCs anekTpocTaTuiec-
KU paspsig, T. K. HUYEero He N3BECTHO O COMPOTUBIEHNN MeXQY 3TON YacTbio M APYrMMU AOCTYMHBIMU YacTAMM
obopyaoBaHus.

Onsa cHATWA paspsaa pekoMeHayeTcs UCMonb3oBaTh kabenb ¢ peanctopamu conpoTtuaneHnem 470 kKOm,
aHanorMyHbIN TOMy, KOTOPLIA UCMONb3YeTCsl C BePTUKANBbHOW U FOPU3OHTaNbHOW NNacTUHaMuM CBSA3K (CM. 7.2).

MockornbKy EMKOCTb MeXAY UCTbITyeMbIM TC M rOpU30HTaNBHON NNAacTUHON CBA3W (4118 HAacToNbHbIX TC) v

10
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Mexay ncnbityeMbim TC 1 nnacTuHoOM 3asemneHns (4ns HanomnbHbix TC) 3aBUCUT OT pasmMepa ucnbityemoro TC,
kaberb ¢ pe3anucTopamMm MOXeT OCTaBaThCs YCTaHOBNEHHbLIM BO BpeMS1 UCNbITaHWs, eCrv 3TO BO3MOXHO. B kabe-
e ¢ pe3nucTopamMim oanH pe3ncTop AommkeH BbITb NOACOSANHEH KakK MOXHO BKKe K TOUKe nogadn anekTpocTaTu-
yeckoro paspsga. Bropoii pesnctop gomkeH BbiTe NogcoequHeH Bnmke K KoHLy kabensi, CoeANHEHHOro ¢ ropu-
30HTaNLHOW MAacTUHOM CBSA3M Ans HacTonbHoro TC (CM. pUCyHOK 6) Unn ¢ NacTUHOR 3a3eMieHns 4ns Hanosb-
Horo TC (cM. pucyHok 7). Hanunune kabens ¢ peancropamun MOXeT MOBMUSTL Ha pe3ybTaThbl UCMbITaHUA HEKOTO-
pbIX BUAOB UcrbITyeMbIx TC. MNpegnoytutensHen NpoBoANTL UCTIbITAHUS BO3AENCTBUEM 3M1EKTPOCTAaTUYECKOro
paszpsiga npy oTcoeiMHeHHOM kabene, ecrnv B 10CTaTOMHON CTeneHu YMeHbLUaeTcsa 3apsia Mexay nogadven noc-

NnegoBaTesbHbIX pa3psiaos.
Paamepbl B MeTpax

McToMHUMK
3NEKTPONNTaHus! [loNoNHUTENbHOS
BHELIHGE 3apsAH0e
. BepTukansHas yCTpOrCTBO
['mnactuna cesian unm Gatapes
[opu3aoHTanLHas
nnacTuHa CBs3un \‘ JononHutensHbIi
pasmepom ‘ He3a3eMIeHHbIMA
1,6 x0,8 kabenb
Tunosoe nomnoxeHve aneKTponuTaHus
L.NA HENPSIMOTO
BO3AEACTBUS N3onsumoHHas
Ha BEPTUKaNbHYI0 npoknagka
NNacTUHy CBS3M

N
:@ X y >
2 “\’ 9\ {

TipOKIaaKa
~L”
McTouHUK ~ /
3NeKTpoNUTaHUA 470 xOm [
N
N

TunoBoe nonoxeHue
ANA HernpAMoro MnactnHa KaBens
Bo3aencTsun 3a3emreHust
Ha ropusoHTasbHYIO |/ C pesuctopamu
nnacTuHy cBs3an paspsiaku
ucnbiTyemoro TC
VICTOUHVK TunoBoe nonoxeHue
SMEKTPONATARA A AT B osAencTEMS
Henposogswwnia
cTon

PucyHok 6 — lMpumep pabovero mecta Ansi UCMbITaHWIA He3a3eMIeHHbIX HacTonbHbIX TC

11
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Pasmepbl B MeTpax

3awutHoe
3a3eMneHune
0,1
BeptukansHas
nnacTuHa cBsi3u

' HesaseMneHHbI
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» M3onsuuoHHas
s ‘> onopa
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McTouHMK
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TunoBsoe nonoxeHve S ‘
ANs NPAMOTo \\ >
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Ha ucnbiTyemoe TC \
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3336MIeHus 2 \ }‘
470 xOM (3
MCTOMHUK
anekTponuTaHua
U3onaumoHHan
KaGenb ¢ pesuctopamu onopa

Ans paspsapa
Ha uenbityemoe TC

PucyHok 7 — lMpumep paboyero mecta ans UCnbiTAHWIA HE3a3EMITEHHBLIX HanorbHbix TC

B kauecTBe BapvaHTOB AONyCKaeTCs UCNONBL30BAaTL cnedytoLlme npoleaypsil:

- yBenuyeHue BPEMEHHbIX UHTEepBaroB Mexay nofadein nocnegoBartenbHbLIX pa3psaaos ans obecneve-
HUS1 eCTeCTBEHHOro WUcYe3HOBEHUs 3apsifia Ha ucnobityemMomM TC;

- NPUHYAUTENbHOE CHATUE 3apsiaa ¢ ucnbliTyemoro TC ¢ NPUMEHEeHWEM NPOBOASILLEN LETKM € AONOSTHU-
TeNbHLIMU Harpy3o4HbIMU pe3nuctopamu (Hanpumep, 2 X 470 kKOm) B 3a3eMneHHoM kaberne.

MpumevaHune —TIpn COMHEHUN B UCHE3HOBEHUM 3apsaa, NONyYeHHOro ucnbiTyembim TC, uenecoobpasHo
NPUMEHATL ANA  MOHUTOPUHIa 3apsAAa HEKOHTaKTHLIM U3MepuTenb anekTpuydeckoro nons. lNoeBTopHoe BoO3pgencTBue
3NEKTPOCTATUHECKUM PA3PAAOM CHMTAIOT AONYCTUMbIM, ecnu 3apag Ha ucneitfyemom TC ymenblmncsa o 10 % nepso-
Ha4vanbHOro 3Ha4veHwusl.

7.2.4.2 HactonbHeie TC

HactonbHoe TC 6e3 MeTannuMueckux coeamHeHWi ¢ NNacTUHOW 3a3eMIIeHUs AOIMKHO BbITb YCTAHOBIEHO,
Kak ykasaHO B 7.2.2 U Ha pUCyHKe 4.

Ecnu B ucnbityemom TC umeeTcsl MeTannuueckas 4oCTYNHas 4acTb, Ha KOTOPYIO NoAaeTca anekTpocTaTu-
yeckuii paspsa, 3Ta YacTb A0KHA ObiTh COEAMHEHA C FOPU3OHTAlILHOM MITacTMHON CBA3W Kabenem ¢ pe3ncTo-
pamu (CM. pUCYHOK B).

7.2.4.3 HanonbHble TC

HanonsHoe TC Ges MeTanMyecknx coequHeHuin ¢ NnacTuHON 3a3eMreHns JOSKHO 6bITb yCTaHOBNEHO,
Kak ykasaHo B 7.2.3 1 Ha pucyHKke 5.

Ecnu B ucnbityemom TC MMmeeTcs MeTannuyeckasl AOCTYNHast YacTb, Ha KOTOPYHO MoJaeTCcs aneKkTpocTaTu-
yeckuii paspsaa, 3Ta 4acTb OMKHA BbiTb coeaMHeHa ¢ ropu3oHTanbLHOW NNacTUHOW CBA3N  Kabenem ¢ peancTto-
pamm (CM. PUCYHOK 7).

12
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7.3 PabGouee MecTo Ans UcNbITaHUA, NPOBOAUMBIX Ha MecTe 3KcnnyaTtauuu

UcnbiTanna TC Ha MecTe aKennyaTtauum NMpoBOAAT TOSbKO MO COrMacoBaHNio Mexay UaroTosmTenem u
notpebutenem. MNpu sTOM HEOBXOOAMMO YUUTEIBaTE TOT (hakT, YTO pacronoXkeHHoe psaoM obopygoBaHne MOXeT
BbITb HeNpeAHaMepeHHO MOABEPrHYTO BO3AEACTBUIO.

MpwumeyaHune—ITpyn UCNLITAHUSX Ha YCTOMYMBOCTBL K 3MEKTPOCTaTUYECKMM paspsadam Ha MecTe SKCrnyartaumm
ucneityemoe TC MOXeT NoABeprHyTbes ctapenuto. CpegHee Bpemsi paboThbl HA OTKa3 MHOMMX COBPEMEHHbIX 3MeKTPOHHBIX
CXeM 3Ha4vnTeribHO COKpallaeTca, eCcrin OHU noagBepraroTcsa BOS,D,GVICTBVIPO 3NEeKTPOCTaTU4ECKNX pa3psaaos. C6ou MOIyT HE
BO3HMKaTb Cpa3y nocre BO34enCTBUSA aMeKTpocTaTnyeckux paspsgoB. OgHako Takve anekTpOHHbIe YCTPocTBa MOryT ObiThb
Yale nogeepxeHbl cHosIM, YeM YCTPOWCTBA, Ha KOTOPbIE He OKa3blBanoch Bo3geicTeue. MoaToMy MOXeT BbITb NPUHATO
pelleHne He MPOBOAUTb HA MECTe 3KCMyaTauum UCMbITaHusl BO3AENCTBUEM SMEeKTPOCTaTUHMECKUX paspsaaos.

Mpw NpoBeaeHNW AaHHLIX UCNBITaHUIA criegyeT UenbiTbiBaTh TC Ha nocneaHem aTane UX YCTaHOBKWU nocne
MOHTaXKa M OKOHYaTENbHON Hanaaku.

ns Toro, 4ToBLI YNPOCTUTL NOACOEANHEHNE 3a3eMnstoLLero nposoda UM, nnacTuHy 3azemMneHua yknagbl-
BalOT Ha rnon B6ru3un ucnsityemoro TC Ha paccTosiHum okono 0,1 M. MnacTuHa 3aseMneHns gomkHa bbiT Mef-
HOW UNv antoMUHUEBOI TomNLWMHOW He MeHee 0,25 MM. [lonyckaeTcss UCMONb30BaHWe APYruxX MeTannos, Npu
3TOM TOMLLMHA NUCTa JoMKHA BbITh He MeHee 0,65 MM. MnacTuHa 3azeMieHns 0MKHA ObiTb WUpUHOW 0,3 M U
OJIMHOM 2 M, ecnu ee NPUMEHEHNE BO3MOXHO C YHETOM XapakTepucTuk MmecTa pasmelleHus ucneiryemoro TC.

MnacTuHy 3aseMneHns COeaUHSIIOT C 3alUUTHBLIM 3a3eMreHeM. Tam, rae aTo HEBO3MOXHO, NNacTUHY 3a-
3eMIeHNs crieayeT COeANHSATb C KNEeMMOW 3a3eMneHns UCnbiTyemoro o6opyaoBaHua (NpyU Hanuumm).

3azeMnsiioLLMIA MPOBOA UCTbITATENBEHOMO reHepaTopa AoMKeH BbITh cCoeanHeH ¢ NNacTUHOW 3a3eMieHNs B
Touke, Bnivxariien Kk ucnoeiryemomy TC. Ecnu ucneityemoe TC ycTaHOBNEHO Ha MeTanMYeckom ctone, CTon
AornxkeH 6bITe CoeIMHEH C NNACTUHOW 3a3eMNeHNs NPOBOAOM, UMEOLLLMM Ha KaxkaoM KoHLe peanctopbl 470 kOm
ONs NpeaoTBpaLLeHWs HakonneHms 3apsaa.

HesasemnerHble MeTannmyeckue YacT TC UCMbIThIBAOT B COOTBETCTBUU € 7.2.4. Kabenb ¢ pesuctopamu
OOMKeH BbITb COeIMHEH C MITacTUHON 3a3eMNeHUs B ToUKe, Bnnxkainilen K ncnbITyemomy o6opyaoBaHuio.

Mpumep pabodero MmecTa Ans UcnbITaHUA HanonbHbIX TC Ha MecTe aKkcnyaTauum NnpuseaeH Ha pucyHke 8.

Paameptl B MeTpax

Mposog TUnosoe nonoxeHue HenpsamMoe BoagencTeue
3a3eMIieHust Ans npAMoro Ha BEpPTUKASbHYIO
Bo3pencTBMA NNAcTUHy CBA3N

Ha ucnuityemoe TC

0,1

. ’
TunoBoe nonoxeHue

ANS HenpsiMoro
BO3AEHCTBUA
Ha BepTUKanbHYIo
MnacTuHy CBA3N

4

C/
A 0,5x0,5

S 1%
\y" \ 470 xomQ ,

X

Qé
v

NCTOMHMK
BNEeKTPONUTaHus BNEeKTPONUTaHU
W3onsumoHHas
onopa

PucyHok 8 — lNMpumep paboyero mecta ans ncnbitaHuii HanonbHbIX TC Ha MecTe 3Kkcnnyartaumm
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8 MeToabl UCNbITaHUN

8.1 YcnoBus ucnbiTaHuii B naboparopum

8.1.1 YcnoBusa okpyxawliein cpeabl

Ons yMeHbLUEHUs BIWSIHUSA NapaMeTpoB OKpy>KatoLLer cpebl Ha pe3ynbTaThl UCMbITaHUlA X criegyeT npo-
BOAWTb B KMTUMATUYECKUX YCOBUSAX U YCIIOBUSIX 3/1EKTPOMAarHUTHOW 0BCTaHOBKM B COOTBETCTBUM € 8.1.2 U
8.1.3.

8.1.2 Knumatuyeckue ycnosua

McnbITaHns Npy BO3AEACTBMM BO34YLLUHbIX 3/1eKTPOCTaTUYECKUX pas3psaos credyeT NpoBOAUTL Npu cneay-
OLLMX KTUMaTUYEeCKUX YCIOBUSAX:

- TemMnepaType okpyxatoLlei cpegsl 15 °C — 35 °C;

- oTHocuTenbHol BnaxHoctn 30 % — 60 %;

- atMoccepHom aaeneHun 86,0 — 106 klMa (860 — 1060 mbap).

MpumedaHue—Wenoitanua TC, aKcnnyatmpyembix B 0COObIX KIMMAaTUYECKMX YCIOBUSIX, JOMNYCKaeTcs
NPOBOAUTL MPU APYIMX KIMMAaTUYECKUX YCIOBUSIX.

8.1.3 dneKkTpoMarHMTHaa o6cTaHOBKa

OnekTpoMarHnTHas obcTaHoBKa B nabopaTopuy He AomMKHa BNUATL Ha (OYHKLMOHWPOBAHNE UCTILITYEMOTO
TC v pesynbTaThl UCNLITAHWIA.

8.2 PexxumMbl paGoThbl UCNbITYEeMbIX TEXHUUYECKUX CPeacTB

Mporpamma 1 nporpamMmmHble CpeAcTBa UCTbITaHUA AOMKHBI obecneunBaTh MYHKUMOHUPOBAHMWE UCTILITYE-
Moro TC B OCHOBHbIX pexumax paboTbl. [lonyckaeTcs UCNoMb30BaHe NpU UCAbITaHUSAX CneLuansHOro npo-
rpaMmmHoro o6ecneveHns. Mpn aToM gommkHa BbiTe yCTaHOBNEeHa NpaBUNbHOCTb (OYHKLIMOHUPOBAHUS UCTILITYE-
moro TC.

Mpv NpoBeAeHNM UCTBITAHUA Ha cooTBETCTBME TpeboBaHWsM UcnbiTyemoe TC A0MKHO (hyHKLMOHUPOBaTL
HernpepbIBHO B pexvme (Mpy NporpaMMHOM LiKIe) Hambonblueld BOCIPUMMYMBOCTU K 3N1EKTPOCTATUYECKUM pas-
psigam, KOTOpbI AoMmkeH BbITb OnpeaeneH BO BpeMst NpeABapUTenbHbLIX UCMbITaHWIA.

Ecnu HeobxoAMMO NpuMeHeHne cpeAcTB KOHTPOSA, OHU A0MKHBI BbITh 0OTCOEAUHEHBI OT UcnbiTyemoro TC
CTeMm, YToBbl CHU3UTL BEPOATHOCTb HEKOPPEKTHBLIX MOKa3aHWA.

8.3 NpoBeageHue ucnbITaHUA

8.3.1 Bo3aeincTBUe 3neKTpocTaTU4eCKUMU paspsgamMu

UcnbiTaHnsa gormkHbl 6bITe NpoBeAeHb NPy MPAMOM Y HENPAMOM BO3AEWACTBUSX SNEKTPOCTaTUHECKUMU pas-
psigaMu Ha ucnbityemoe TC B COOTBETCTBUM C NPOrPaMMOii UCNbITaHWIA, KOTopasi AOMKHa BKovaTb B cebs:

- ycriousi paboTel ucrnbityemoro TC;

- ycnosus ucnbeiTaHui UTC B KauecTBe HACTONMbHOrO UK HanoNbHOro 0BOPYAOBAHUS;

- TOYKM, K KOTOPbIM AOSKHbI BbITh MPUNOXKeHbI pa3paabl;

- yKasaHue o TOM, Kakoi pa3psif (KOHTaKTHbIA UK BO3AYLLIHBIA) A0MKEH ObITb MPUNOXEH K KaXKAOK TOUKE;

- cTeneHb XXeCTKOCTU UCTIbITaHWi;

- YKCno paspsaoB, NMPUIOKEHHbIX K KaXKA0W ToUKe AN NOMHOTO BLIMOMHEHUS] UCTNbITAHUS;

- He0BXOAMMOCTL NPOBEAEHMS UCTIbITAHUIA HA MeCTe aKeryaTaLun.

HonyckaeTcsi npoBeeHne UccneaoBaTeNbCKUX UCNLITAHWIA Ans onpeaeneHust oTaeNbHbIX NONoXKEHU Npo-
rpaMMbl UCTIbITAHUIA.

MpumevaHus

1 Mpn Heo6XxoAMMOCTM NPeaoCTaBUTL 3HAYEHUSI HEONPEeAENEHHOCTU U3MEPEeHUiA cM. npunoxenune E.

2 Cnocob onpeaeneHnsl UICTOYHWUKA PACcXOXAEHUS Ans CINy4YaeB PaCXOXAEHWUA pPe3ynbTaToOB MCMbITaHWIA NpuBe-
OeH B npunoxexum F.

8.3.2 Npsimoe Bo3AeUCTBUE INEKTPOCTAaTUMECKUMU pa3psagamMu

AnekTpocTaTuyeckue paspsabl AOMKHbI ObITb MOAAHbI TOMBKO K TEM TOYKaM U NOBEPXHOCTAIM UCNLITYEMOTO
TC, koTopble AOCTYMHbLI 06CNyXMBatOLLLEMY NepcoHasty Npuy akcruyaTauum ucneityemoro TC. YcTaHoBNEHbI cre-
Aylolime NCKIIoYEeHNs!, COTNAacHO KOTOPbIM ariekTpocTaTuieckue paspsigbl He nodaloT Ha TOYKW, yKasaHHbIe
HUXe:

) TOYKM U NOBEPXHOCTU, AOCTYMHbIE TONBKO MPYU TEXHUYECKOM 06Cny>KMBaHUWN. B 3TOM criyyae B TEXHUYeC-
KOW AOKYMEeHTaLmn AOSMKHbI ObITh yKkasaHbl NpoLeaypbl UCKITIOUYEHUS BIIUSIHASL 3M1EKTPOCTaTUYECKUX paspsiaos,
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b) Touku 1 NOBEpPXHOCTU, AOCTYMHbIE TOMBLKO NPY NPOBeAEHUN 0B6CNyXUBaHUs UCMbITyeMoro TC KOHEeYHbIM
nons3oBartenem. NMpuMepom Takmx TOYEK (TOUEK peakore 4oCTyna) MOryT CNYXXWTb KOHTaKTbl baTaper Npu 3apaa-
ke BaTapeli, kacceTa B TeniehOHHOM annapare ¢ aBTOOTBETYNKOM U T. 4.;

C) TOUKW 1 MOBEPXHOCTU UMcnbiTyemoro TC, He 4OCTYMHbIE NOCHe OKOHYaHUs MOHTaXKa 06opyaoBaHWs 1
yKazaHHble B 3KCyaTalyoHHbIX AOKYMEHTax, Hanpumep, HUXKHSs YacTe TC Unu vacTb, npuneraLLlas Kk cTeHe,
WK 30HbI 332 YCTaHOBEHHbIMU COeAUHUTENSAMU;

d) KOHTaKTbI KoakcUarnbHbIX U MHOTOLLTLIPLKOBLIX COEAMHUTENEN C MeTanInieckum NnaTpoHOM coeagnHUTe-
ns. MNMpy3ToM AOCTYMHbIE KOHTaKThbl B HENPOBOASILLIEM coeauHuTene (Hanpumep, B MNacTUKOBOM) AOMKHbI UCTIbI-
ThIBaTbCS TOMLKO BO3AYLLUHBIM 351IEKTPOCTaTUYECKUM PaspsiaoMm;

€) KOHTaKTbl coeanHUTene UNu gpyrue AocTynHbIe YacT, BOCTIPUMMUMBLIE NO CBOUM (DYHKLMOHAMBHEIM
XapaKkTepucTukam K 3f1ekTpocTaTUIecKUM paspsagaM, KoTopble UMEoT npeaynpexaatoLle Hagnucu, Hanpumep,
pagnoyacToTHble BXOAbl ANS NPOBeAeHUS U3MEPEHUIA, BbINOMHEHUS OYHKLMM npuema 1 Apyrnx pyHKLWiA
CBSA3U.

O6ocHoBaHWe — MHOrWe NopThl coeaAnHUTENeN, NpeaHasHadYeHHble Ans 06paboTKU BbICOKOYACTOTHBIX Lind-
POBbIX U @aHANOrOBbLIX CUrHAMOB, HE MOMYT UMETb YCTPOUCTBA, 3heKTUBHO 3alLmLaloLne OT nepeHanpsixke-
HWS NpY anekTpocTaTudeckux paspsgax. B page cnydaes Ang sawwmTsl aHanoroBbIX CUrHanoB MOryT NpUMeHSTb-
cs1 nonocoBble punbTpbl. OgHaKo BO MHOMMX CyYasax Avoabl, 3alluiiatoLlie oT nepeHanpsbkeHuin, umeroT 60onb-
LUYHO MapasnTHY eMKOCTb, MPENSITCTBYHIOLLYIO UX MPUMEHEHWIO Ha YacToTax paboTbl UCNbITyeMoro obopyaosa-
HWS.

Mpu nogaye anekTpocTaTUYECKNX paspsigoB Ha coeanHUTENN OOMKHbI pacCcMaTpuBaThCs LLeCTh CryYaeB
MX nogayu, ykazaHHbIx B Tabnuue 4.

Tab6nwnuya 4 — Cnyyau nogaun 3nekTpocTaTM4eckux paspsigoB Ha COeAUHUTENM

M30nmnpoBaHHbIv

M3onvpoBaHHbIn

Ha nokpbitne

He npumeHsioT

M30nmnpoBaHHbI

MeTannuyeckui

He npumeHnsioTt

MatpoH Martepuan nokpbiTus BosnywHeii paspag KoHTakTHbI pa3psag
coegnHnuTensa
1 MeTannuyeckuii HeTt He npumensioTt Ha natpoH
2 MeTtannuueckuii M3onnpoBaHHbIN Ha nokpbitne Ha natpoH
3 MeTtannuyeckuii MeTannuyeckui He npumensioT Ha naTtpoH u nokpbiTne
4  W30onvpoBaHHbIN HeTt a) He npumeHsioT
5
6

Ha nokpbiTne

a) Ecrm B cTaHaapTe Ha KOHKPETHYIO NPOAYKUMIO YCTAHOBNEHO TpeBoBaHne UCNbITaHNs OTAENbHbIX LTHIPEKOB
M305MPOBAHHOIO COEAMHEHWS!, MPUMEHSIOT MEeTO[ BO34YyLHOro paspsiaa.

MpumedvaHune — Ecnuucnonb3yeTcst MOKPbITUE NSl SKPAHUPOBAHWS LITLIPLKOB COEAMHUTENEN OT
SMEeKTPOCTATUYECKMX Pa3PsiA0B, Ha MOKPLITUM UMK Ha YCTPOMCTBE, KOTOPOE HaxoamTcst PSAoM C COeauHUTENEM, Ha
KOTOPOM UCNONb3yeTCsl NOKPbITME, A0MKHa GblTb HaHeCeHa npeaynpexjatoliast MHHOPMaLMA OTHOCUTENBHO 3MeKT-
pocTaTUYeckmx paspsiaos.

Ecnn TC cogepXuT TOUKM 1 MOBEPXHOCTU, HA KOTOpPbIE afeKkTpocTaTuieckme paspsgbl He nogarT, TO B
COMPOBOANTENBHOW AOKYMEHTaLUMW A0STKHbI BbITb MpeaycMoTpeHbl cneLmansHble npoLeaypbl YMeHbLUEHWST Bn-
SHWUS anekTpocTaTuieckmnx paspsaaoB. CTeneHb XeCcTKOCTU UCTIbITaHUIA He AOMKHa NPeBbILLIaThL 3HaYeHNs, ykasaH-
HOro B TEXHWYECKOWN AOKYMeHTaLMn ¢ TeM, 4Tobbl n3bexats nospexaeHus TC.

McnbiTaHne AomKHO NPOBOANTLCS Nodadelt OANHOYHBIX pPaspsaoB. Ha kaxayro BblOpaHHYH TOUKY OOSHKHO
6bITb NogaHo He MeHee 10 0AMHOYHBIX Pa3pPSIAoB C MNONSPHOCTLIO, COOTBETCTBYOLLEN HanborbLLEe BOCTIPUUMYN-
BOCTU ucnbITyemoro TC.

[MpumeyaHNn e — MuHMMansHoOe YMCno nogaBaeMblX pas3psagoB 3aBMcuT OT Buaa mucnoityemoro TC. na TC
C CUHXPOHU3MPOBAHHLIMU CXEMaMM YUCNO Pa3psgoB LOMKHO ObiTh GonbLue.

PekomeHayeTcs ycTaHaBnNMBaTb BPEMEHHON MHTepBan A4nuTenbLHOCTLo 1 ¢ Mexay nocnegoaTensHIMU
OAMHOYHbIMU pa3psgamMu. bonee AnuTensHbIe MHTEPBaSbl UCNOSBL3YIOT NPU onpeaeneHnn HapyLleHnd gyHK-
upoHnpoBaHusa ucneityemoro TC.
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MpumeyaHne— To4ku, HA KOTOPbIE AOMKHBI NOAABATLCA Pa3psidbl, MOryT GbITb YCTAHOBMEHbI C MOMOLLbIO
uccrieoBaHusl, NPOBEAEHHOrO Mpy yacToTe MoBTopeHnst 20 pa3psaoB B CeKyHAy unw Gonee.

WcnbiTaTenbHbIA reHepaTop pacnonaraioT neprneHavKysipHO K MOBEPXHOCTM, Ha KOTOPYHo NodatoT paspsig,
YTO yNyYLlaeT NOBTOPAEMOCTb pPe3ynbTaToB UCMbITaHWA. ECni HEBO3MOXXHO PacnonoXuTb NCTbITaTeNbHbIN reHe-
paTop neprneHanKynspHO K NOBEPXHOCTU NpK nodade paspsaaa, yCrnoBust UCTbITaHWS 3MeKTPOCTaTUYECKUM pa3pst-
AOM JOSKHbBI BbITh OTPaXKEHbI B NPOTOKOME UCTMbITAHWNA.

MpoBoa 3a3emieHNs UCMbITaTENbLHOMO reHepaTopa AOJDKEH pacnonaratsCsi Ha PaccTosiHAM He meHee 0,2 M
oT ucnbityemoro TC Bo Bpemsi nogayv paspsiga, npuyemM onepatop He A0SKeH AepxaTb NPOBO 3a3eMIeHNs B
pyKax.

Mpu KOHTaKTHbLIX pa3psigax cregyeT cHavana NPUKOCHYTLCHA HAaKOHEYHKOM pas3psigHOro anekTpoaa K uc-
nbITyemomy o6opyaoBaHuto, a 3aTem 3aMKHYTb paspsAaHbIA KoY.

B cnyyae, ecrnv nposogsiLLme NoBepXHOCTU UCNBITYyeMoro o6opyaoBaHns okpaLleHbl, Heo6XoaMMo BbIMoJI-
HATb crneaytoLine TpebosaHus.

Ecnu narotoBuTens 060pyaoBaHus He yKasbiBaeT, YTO MOKPbITWME NpegHaszHayveHo ans u3onaumm, Heobxo-
AVMMO MPOKONOTb MOKPLITUE HAKOHEYHWUKOM UCTIbITaTeNbHOro reHepaTopa Ans OCYLLECTBIIEHNS KOHTaKTa C NPOBO-
OsiLLEe MOBEPXHOCTLI0. MOKpbITME, YKazaHHOE U3rOTOBUTENEM Kak U30NMpYyoLLee, AOMKHO NoABEepraTbCs UCTbl-
TaHWIo TONMbKO BO3AYLLHLIMU paspsgamu. VcnbITaHUs KOHTaKTHBIMU paspsigamm Ha TakMx NOBEPXHOCTSIX HE MpPo-
BOOAT.

Mpyv BO3AYLLIHLIX paspsigax UchbiTaTeNbHbIA reHepaTop cnedyeT, Mo BO3MOXHOCTU, BbICTPbIM ABWXKEHUEM
nprbnU3nTL A0 NPUKOCHOBEHMNS K UCTIbITyeMoMy TC (He Bbi3blBas MeXaHUYEeCKUX MOBPeXAeHUA NOBEPXHOCTH).
Mocne kaxporo BO3AEWCTBUA paspsaoM HaKOHEUHUK Pa3PSAHOTO 31eKTpoAa UcnbITaTeNbHOro reHeparopa Heob-
X0QMMO yaansTe oT UcrbITyemoro TC. 3aTeM ncnbiTaTesbHbIN reHepaTop HacTpauBatoT ANna NOAroTOBKU K cne-
aylolemy eauHUYHoOMY paspsay. 3Ty npoueaypy NOBTOPSIIOT A0 3aBeplLUeHus nodayu Bcex paspsagos. Mpu
UCNbITaHNAX BO3AYLLHBIM pPas3psAoM paspsaHbIi KNk, KOTOPLIA UCNOMNb3YeTesl ANA KOHTaKTHOroO paspsaa, Aos-
XeH BbITb 3aMKHYT.

8.3.3 Henpsimoe Bo3aencTBME INEKTPOCTaTUHECKUMU paspsiaamMu

8.3.3.1 SnekTpocTaTuyeckne paspsasl Ha TC, pacnonoxeHHble pSAoM C ucnbityemeim TC

OnekTpocTaTuyeckue paspsiabl Ha 06bekTbl U 06opyaoBaHWe, pacnonoXXeHHbIe okono ucnbityemoro TC,
UMUTUPYHOT Nogaveli pasps4os UcbITaTeNbHOro reHepaTopa Ha NNacTUHbI CBSI3U N0 METOAY KOHTaKTHOro pas-
psiga.

B pononHeHve K ucnbiTaHusim, onucaHHbIM B 8.3.2, 4OMmKHO BbITh YCTaHOBMNEHO COOTBETCTBUE TpeboBaHMAM
8.3.32 n 8.3.3.3.

[Ans umumayuu HernpsiMo2o 8030elicmeUs aNIeKmpoCcmMamuyecKux pa3psioo8 Ha pacrosoXeHHbIe psiooM
TC dononHUmMensHo nposodam ucrbimaHus npu NoOKIMOYEHUU 8epMUKaibHOU MiacmuHbl C8S3U K fiacmuHe
3a3eMI1eHUs NMposodom 3a3emrieHusi 6e3 pe3ucmopos.

8.3.3.2 MopusoHTanbLHas nnacTuHa cBAsn

Paspsigbl Ha ropM3oHTanbHy NNacTUHY CBA3W NogatloT Ha pebpo MnacTUHbLI CBA3U NMPU FOPU3OHTaNIbHOM
pacrofnioXeHUn 0cu paspagHoOro anekTpoda UcneltTatesnlsHOro reHeparopa.

Ha nepeaHee pebpo ropnaoHTansHOM NNacTnHbI CBA3M, HanNpoTUB LieHTparnbHOW TOUKM Kaxkaoro 6noka uc-
nbiTyemoro TC (ecnu BO3MOXHO) U Ha pacCcTosiHWM 0,1 M OT NTMLLEBOM CTOPOHBI UCTbITyemoro TC AomkHbI BbITh
nogdaHbl He MeHee 10 0gVHOYHBIX pa3pAaoB (C NONSIPHOCTLIO, COOTBETCTBYIOLLIEH HanbonbLLeR BOCIPUMMHMBOCTU
ucneityemoro TC). Bo BpeMsi nogauv paspsiga ocb paspsaHoro anekTpoaa AoMmkHa bbiTb nepneHanKynspHoi K
nepeaHemy pebpy nnacTuHbl CBs3n. Pa3psigHblid anekTpos AoSKeH KOHTaKTMpoBaTh ¢ pebpom ropnsoHTansHoM’
NNacTWHbI CBSI3K NPU BKIHOYEHWM pa3pagHoro knoda (CM. pUucyHok 4).

B craHpapTtax Ha TC KoHKpeTHOro BuAa MOXeT ObITh yCcTaHOBMNeHo TpeboBaHwe, 4Tobbl Npy Nogave pasps-
AOB Ha rOPWU3OHTANbHYIO MNAaCcTUHY cBSA3U BbIN NOABEPrHYTHl BO3AENCTBUIO BCE CTOPOHbBI UCMbiTyeMoro TC .

8.3.3.3 BepTukanbHasa nnactuHa cBssn

Ha ueHTp BepTUKanbHoro pebpa nnacTuHbI CBA3M (CM. pUcyHKM 4 15) gormkHbl 6bITh NogaHsl He MeHee 10
OOVHOYHbIX Pa3psiaoB (C NOMAAPHOCTLI0, COOTBETCTBYOLLEN HanbosbLUel BOCIPUMYMBOCTU UCTbITYyeMoro TC).
MnacTuHy cesisun paamepamun 0,5 x 0,5 M ycTaHaenvealT napannenbHo neneityemomy TC Ha paccTosHUK
0,1 ™M oT Hero.

OnekTpocTaTiyeckue paspsabl 40HKHbI NOAaBaTLCS Ha NNAcTUHY CBS3W NPU ee pa3MeLLeHUM NMPOTUB Kax-
[0 13 YeTbIpex CTOPOoH ucnbelTyemoro TC. CunTatoT, UTo BepTuKansHasa niacTuHa CBA3W B O4HOM NOJSIOKEHUM
MOXeT BO34eliCTBOBaTh Ha NMOBepXHOCTb UCTbITyemoro TC pasmepamun 0,5 X 0,5 M.
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9 OueHKa pe3ynbTaToB UCMNbITaHUA

PesynbTathl MCNbITAHWI OOMKHbLI BbITh KnaccuuLMpoBaHbl, UCXOAs U3 NpeKpaLleHUst BbIMONHEHUS (DYHK-
LWIA Unv yxyaleHns kavectea pyHKLUOHMPOoBaHWA UcibiTyemoro TC B cpaBHEHUM C YCTAHOBMIEHHBIM YPOBHEM
bYHKLMOHWPOBaHWS, onpedeneHHbIM n3rotosutenem TC nuny 3akasumkom UCMbITaHUIA U COrNacoBaHHbIM MeX-
Ay n3rotoBuTenem n none3osatenem TC.

PekomeHayeTcs cneaytolas knaccudumkaums kputepues KadecTBa pyHKLMoHupoBaHus TC npu mcnbl-
TaHWSIX Ha MOMEXOYCTOMYMBOCTb:

A — HopmarnbHoe (PYHKLMOHMPOBaHKE B COOTBETCTBMU C TpeBOBaHNAMMU, YCTAHOBMEHHLIMA N3roTOBUTE-
neM, 3aKas4yMKoM UCMbITaHWIA UMK NOMb3oBaTeNnem;

B — BpemeHHoe npekpalleHre BbIMONHEHNS OYHKLMN UK yXyalleHne kadecTBa pyHKLUUOHUPOBaHUS,
KOTOpbIE MCHE3atkoT Nocre NpekpaLleHnsi ToMexm 1 He TpebyoT BMelLiaTeNbCTBa ornepaTopa Ans BOCCTaHOBMEHNS
paboTocnocobHocTH;

C — BpemeHHoe npekpalleHue BbINOMHEHNUsST (PYHKLUMW UNKN yXyALWEHNe KadecTBa (DYyHKLMOHNPOBaHWS,
BOCCTaHOBIEHWE KOTOPLIX TPEDYeT BMeLlaTeNsCcTBa onepaTopa;

D — npekpalleHue BbINoNHEeHNUsT (hyHKLUW UK yXyalweHne kadecTBa PYyHKLMOHUPOBAHWS, KOTOpbIE He
MOryT 6bITb BOCCTAHOBIEHbI U3-3a NoBpexaeHs TC (KOMMNOHEHTOB) U NporpaMmmHoro obecneyeHus, unm note-
pU OaHHBIX.

B nokymeHTax narotoButenst MoryT 6bITb yKasaHbl HapyLUueHUs hyHKUnoHnpoBaHust TC npy Bo3geincTeum
romMeXx, KOTopble paccMaTpUBaOTCS Kak He3HauUTeNbHbIE U AOMYCTUMBIE.

HacTosiwas knaccudurkaums MoxeT BbITb MCNONb30BaHa B Ka4eCTBE pyKOBOACTBA NPW YCTAHOBEHUN KpW-
TepueB kadvecTBa (pyHKLMOHMpoBaHWA TC Npy NCMbITaHWUSX Ha YCTONYMBOCTL K 9NEeKTpocTaTUIecknum paspsigam
TEXHUYECKUMM KOMUTETaMM MO CTaHAapTU3aLMK, OTBETCTBEHHLIMU 3a pa3paboTky obLLMX cTaHaAapToB, CTaHAapToB
Ha rpynnel TC u TC KoHKpeTHOro BWAa, a Takke B Ka4ecTBe OCHOBbI AN  COrnalleHuin  Mexay U3roToBu-
TENsAMW 1 MONb30BATENSIMU, KACcalLLMXCA KpUTepreB kadecTBa hyHKLMOHUPOBAHMS (Hanpumep, B criydasx
OTCYTCTBWS COOTBETCTBYIOLLMX 0BLLMX CTaHAAPTOB, cTaHAapToB Ha rpynnbl TC unm TC KOHKpeTHOro BMAA).

10 MpoToKon uUcnbITaHUN

MpoTokon NCMbITaHWIA AOMMKeH BKtoYaTh B cebs nHopmMaumio, Heobxoaumyto Ans NpoBegeHNUs Ucrbita-
HUIA. B npoTokone ykasbiBaloT:

- 3NIeMEHTLI, YKasaHHbIe B MporpamMme UCMbITaHWi, B COOTBETCTBUM C pa3aenom 8;

- naeHTudukaumio ucnoityemoro TC 1 noboro cBszaHHOro ¢ HUM 060pyaoBaHWS, HaNpUMep, Mapky 1Uaro-
ToBuTENs, TUN TC, cepuiiHbIi HoMep;

- naeHTUdMKaLMIO CPeACTB UCNbITaHWIA, Hanpumep, habpuyHoe KNeinmo, TN NPOoAYKLMKW, CEPUIAHBIA HOMEP;

- cneuunanbHbIe YCOBWS OKpYXKatoLLer cpeapl, B KOTOPLIX MPOBOAUIUCH UCTIbITAHUS, HAaMpPUMep, CBeAEHUSI
006 aKpaHWpOBaHHON Kamepe;

- nobble cneunansHble yCrnoBusi, HeobxoauMele ansi NpoBeAeHUs UCTIbITaHWUIA;

- CTeNeHb XXeCTKOCTW UCMIbITaHWIA, onpeaeneHHyo U3roTOBUTENEM, 3aKa3vMKoOM UK NoKkynaTenem;

- KpUTEepum kauecTBa (OYHKLMOHUPOBAHWS NMPW UCTBITAHUSIX HA MOMEXOYCTOWYMBOCTb, YCTAHOBMEHHbIE B
obLunx cTaHaapTax, ctangapTax Ha rpynnel TC n TC koHKkpeTHOro BMAaa;

- achdpekTbl BO3ACNCTBUA 3NEKTPOCTaTUYECKUX paspsgoB Ha menbiTyemoe TC Bo BpeMs 1 nocrne npekpa-
LLIeHNs1 BO3AENCTBIN, @ Takke ANIUTENbHOCTL COXpaHeHUs 3TuX 3hpeKToB;

- 3aKMNHYeHre 0 CooTBETCTBUM U HecooTBeTcTBUU UTC TpeboBaHWSIM YCTONUMBOCTY K 3NE€KTPOMarHUTHOM
nomexe (Ha OCHOBE KpUTepUsi KadecTBa (OYHKLMOHUPOBAHNS, YCTAHOBMEHHOrO B 06X cTaHdapTax, cTaHgapTax
Ha rpynnbl TC 1 TC KOHKPETHOro BMAa WM COrNacoBaHHOro U3roToBUTENIEM U NOSb30BaTeENEM);

- ntobble cneumanbHble YCNOBUS 3KCMnyaTauuun, Hanpumep, OTHOCSALLMECS K ANMHaM Unu TunaMm  kKabe-
nel, aKpaHUpoBaHWIO UMK 3a3eMneHnio UM ycnosusam dyHkunoHnposaHua TC, Heobxoaumble ansa obecne-
yeHus cooteeTCcTBUA TC TpeboBaHUAM YCTOMUNBOCTHY K 3M1EKTPOMAarHUTHOW NoMexe;

- KMTUMAaTUYECKME YCIOBUSA NPU UCMbITAHUSAX;

- cxeMbl w/unu doTtorpadmio pabovero mecta Ans UCNbITAHWA U pasMeLLeHnsa UcnbITyemoro obopy-
AOBaHUS.
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Mpunoxenue A
(cnpaBouHoe)

MosicHeHUn

A.1 O6wue nonoxeHus

3awmTta TC oT paspsaoB CTAaTUHECKOrO 3NeKTpuYecTBa umeeT 6oNnblOe 3HaYeHWe 4N narotosuTenei n noTpedu-
Tenew.

LUnpokoe ncnonb3oBaHMe MUKPOSNEKTPOHHBIX KOMIMOHEHTOB YCUNUBAET HEOBXOAMMOCTL UCCeA0BaHNUA pasnuny-
HbiX Npobnem HagexHocTn TC, noucka NyTen NOBbILLEHUS HAAEKHOCTY.

Mpo6nema MMNYNbCHLIX Pa3psiIoB CTATUYECKOTO 3MEeKTPUYecTBa CTaHOBUTCA Gonee 3Ha4YMMoWn AN HEKOHTPOMu-
pyeMbIX YCMOBUI OKPYKAIOLWENW CPEeabl U PaclLMPSIOLLEroc NpUMeHeHns 060pya0BaHNA U CUCTEM.

TC Tarke moryT 6biTb NOABEPXEHbI BO3AENCTBUIO SMEKTPOMArHUTHORO NOMS, €CnNy BO3HUKAIOT paspsapl oT obcny-
XuBarloLero nepcoHana Ha 6nuanexawme npegmetsl. Kpome Toro, paspsagbl MOryT BO3HUKHYTb MEXAY METanNu4Yeckumm
npeaMeTamu, TakMmMM, HanpuMep, Kak CTymnbsl U CTOMbI, Haxodsiwmeca no6nnsocTn o1 obopyaoBaHusa. CunTaertca, YTo
MCNbITaHUA, NPUBEAEHHbIE B HACTOSILLEM CTaHAapTe, AOCTaTOYHO TOYHO MOAENUPYIOT 3heKTb OT BO3AENCTBUA ONK-
CaHHbIX ABNEHWMA.

OnekTpocTaTtudeckne paspsagbl OT onepartopa MoryT npuBectu k c6oam dyHkunonnposanua TC nnu noepexae-
HUIO 3NEKTPOHHBIX KOMMOHEHTOB. JTU SIBNEHNs 3aBUCAT OT NapaMeTpoB UMNYNbCa Pa3paaHOro Toka (aMnnuTyaa, Bpemst

HapacTaHus, 4nUTeNbHOCTb U T. A.).
P dad ) BaxxHocTb npobnembl n HeO06Xxo0aMMOCTb pas-

Hanpsixetue, kB paboTKN 3aMUTHBIX MEP, MOMOTAIOWMX NPEAOTBPATUTL
| HexenarternbHble 3adpdekTsl U3-3a paspsga cratmyiec-
OducHbie nomelueHus KOro anekTpuyecTBa Ha TC, notpe6orano paspaboT-
16— Ges (F’Bex’ma?;:nﬂi’::‘)’m" KM CTaHAAPTU30BaHHbIX METOAOB UCMLITAHMIA, ONNCaH-
—_— HbIX B HACTOSILLEM CTaHaapTe.
15— A.2 BnusHue ycnosuin okpyxaiouien cpeabl
\\ Ha ypPOBHMU 3apsaga
144 '\ BO3HWMKHOBEHMIO 3MEKTPOCTATUYECKUX 3apPsIIOB
\ B HanbonbLweli cteneHn CnocoBCTBYIOT MCMOSb30Ba-
13 \\ HWE CUHTETMYECKUX MOKPLITUA U HU3KaAsA OTHOCUTENb-
\ Has BNaXXHOCTb BO3AyXa B nomeweHunnx. Cylecteyet
12 \ MHOTO CNOCOBG0B BO3HUKHOBEHMS 3NEKTPOCTATUHECKMX
11 \\ paspsagoB. O6bIMHON ABNAETCA CUTyauums, koraa one-
\ paTop nepeaBuraeTca No KOBPY M3 CUHTETUYECKOTO Ma-
10— \\ Tepuana u C kax/abiM ero Larom 3MeKTPoHLI nepeaa-
\ I0TCA U3 ero Tena Ha Koeep. TpeHue mexay oaexaon
9 \ onepaTtopa W CTY/IOM MOXET Bbl3BaTb HaKoMieHue
\ CUHTETUKA anekTpocTaTuyeckmx 3apsagoe. OnepaTtop MOXeT 3a-
8- \\ PAXATLCA HENOCPEACTBEHHO UMW NPY NOMOLLM  Jrek-
TpOoCTaTUYECKON MHAYKLUMKW, B NOCNeAHEM criyvae npo-
7- \ BOAAWMN KOBPUK HE obBecnevunT 3awmTtel 40 Tex nop,
\\ noka onepaTtop He ByaeT 3a3eMneH Ha Hero.
6 \ MakcumanbHble 3Ha4YeHUs1 HamnpsbKeHusl, Ao
\ KOTOPOro MOryT GbiTh 3apsPKeHbl pasnuyHble TKaHW B
54 NG \\ 3aBUCUMOCTU OT OTHOCWUTENBHOW BNaXHOCTU BO3AY-
N~ ~ LlepcTb \ Xa, npuBegeHsl Ha pucyHke A.1.
4+ \\~ \\\ / \\ TC moryT nogeepratbcsi BO3OENCTBUIO SMNEKT-
(S ~ \ pocTaTUYecknx pa3psaaoB HaNpPsKEHWEM [0 HECKOMb-
37 S S DHmicTaTik by KMX KUNOBOMbLT B 3aBUCMMOCTM OT TMNA CUHTETMYEC-
"\\ So \ KON TKaHW N OTHOCUTENBHOWM BNAXXHOCTMW OKPYKaloLLe-
2 ~ So \\ ro so3ayxa.
SN S \ A.3 BnusHue ycnoBui OKpyXalolen cpe-
1 T T [T T 1 T T 1 >  [Obl Ha paspAAMbIA TOK
0O 10(20 30|40 50 60 70 80 90 100 Jnsi onpenenexusi TpeboBaHWii NOMEXOYCTO-
16 35 OTHOCUTeNbHAA BNAaXHOCTb, %  YMBOCTW NPY BO3AENCTBMW 3IEKTPOCTATUYECKNX Pas-

pAOOB B KayecTBe OCHOBHOIO MapameTpa MCnonb3ay-

PucyHok A.1 — MakcumanbHble 3HAYEHUSI HANPAXEHUSA, 0  j0TCA 3HAYEHUS SMEKTPOCTATUHECKOrO HaNPSHKeHUs,
KOTOPOro MOryT GbiTh 3apsXeHbl OMepaTopbl NPU KOHTAKTE C  ycTaHABMUBAEMbIE B COOTBETCTBUM C YCIOBUSIMU OK-
maTepuanamu, npueeeHHsIMu B pasgene A.2 pyxaiouen cpeabl y notpebutens. OgHako ycTaHoB-
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NeHo, YTO Nepepava SHeprum ucneltyemomy TC 3aBUCMT He TOMbKO OT 3HAYEHWs1 3MeKTPOCTaTUYECKOro HanpsixeHus,
BbI3bIBAIOWEro paspsd, Ho B Gorbluei cTeneHun, OT 3HAYeHUs1 MMMYIIbCHOMO paspsigHOro Toka.

Takke yCTaHOBMNEHO, YTO NPOMNOPUMOHANBHOCTL 3HAYEHUs1 Pa3psAAHOro TOKa MO OTHOLWEHWIO K 3Ha4Y€HMWI0 Hanps-
XeHusl nepeq paspsgom HapylwaeTtcs npy Gonee BbICOKMX 3HAYEHWSIX HanpsKeHus!.

BeposiTHbIMM NpUYMHaMKU HapyweHUsl NPOMNOPLMOHANBHOCTU MeXay 3HauYeHnem HanpspKeHus nepeg paspsiaoM
M 3Ha4YeHUEeM PaspsigHOro ToKa npu Gornee BbICOKMX 3HAYEHUSIX HanpsiKeHUs MOryT ObiTh:

- BMUsIHWE pa3psga Yepes ANVHHYIO Ayry NpU BbICOKMX 3HAYEHWUSIX HanpsikeHWsl, 4TO NPUBOAUT K YBENUYEHWUIO
BPEMeHW HapacTaHusi UMNynbca paspsigHOro Toka M, CcredoBaTenbHO, K YMEHbLIEeHUIO NponopuuoHanbHocTn Gonee
BbICOKOHYACTOTHBIX CMEKTPanbHbIX KOMIOHEHTOB  pas3psiqHOro Toka  HanpsbKeHWio nepepn paspsiaom;

- BMMsIHWE npoLecca pasBuUTUsl pas3psagHOro Toka vYepe3 HeborbluMe EMKOCTM NMPU BbICOKMX 3HAYEHUAX Hanpsike-
HVS1 B NPeAnonoxeHnn, 4to o6bem 3apsiga byget octaBaTbCsl MOCTOSIHHLIM ANSA TUNWYHBIX CNyYaeB reHepaumm 3apsga.

Mcxogs u3 BbILLEN3NoXeHHOro, TpeboBaHusl MOMEXOYCTOMYMBOCTM ATl OKPYXalowWwen cpeabl y noTpebutens gorn-
XHbl BbITb ONpeAeneHbl B 3Ha4YEHUsIX aMnnMTyabl paspsigHoro Toka.

Mcnonb3oBaHue gaHHOW KoHUenuuu obnerdaet NpoekTMPOBaHME UCMbLITATENbHOIO reHeparopa. Komnpomuce B
BblOOpe 3apsAdHOro HanpsPKeHWs UCMbITATENbHOMO reHepaTopa W paspsiiHoro COnpOTUBIIEHUsI NO3BorsSieT obecneunTb
TpebyemMble 3Ha4YeHWs aMnnuTyabl paspsigHoro Toka.

A.4 Bbi6op cTeneHe XXeCTKOCTU UCNbITAHUNA

CTeneHu XeCcTKOCTU UCMbITaHWl, BbiGUpaemblie B COOTBETCTBUM C TUMOBbLIM Pa3MELLEHMEM U YCIIOBUSIMU OKpY>Ka-
loweli cpedbl, npveeaeHs! B Tabnuvue A.1.

Tab6nwuua A.1— Bbibop cTeneHeli XecTKOCTH NCNbITAHWIA

CreneHob OTHOCcUTenbHanA AHTUCTaTUYECKUA CuHTeTUYecKuin MakcumanbHoe
KECTKOCTH BNaxHoctb, %, marepuan marepuan HanpsixeHue,
He Gonee kB
1 35 X 2
2 10 X 4
3 50 X 8
4 10 X 15

PekomeHayemble CTENEHW KEeCTKOCTU UCTIbITaHUI AOMKHBI COOTBETCTBOBAThL YKa3aHHbIM B pasgene 5.

[nsi HEeKOTOPbIX Marepuarnos, Hanpumep, AepeBo, GETOH U KePaMnKa, CTENEHb XECTKOCTU UCNbITAHWIA AOMKHA
6bITb He Bbilwe 2.

Mpu BbIGOpPE CTENEeHN XEeCTKOCTU UCMbITaHUIA Anst KOHKPETHOW 06CTaHOBKM HEOBX0AUMO yunThIBaTh BO3AEWCTBUSA
Hambonee CywecTBEHHbIX NapamMeTpoB 3IEKTPOCTATMYECKOro paspsaa.

Haubornee cylecTBeHHbIM NapaMeTpOM, BO3MOXHO, SIBIIAETCA CKOPOCTb M3MEHEHUsI pa3psiAHOro TOKa, KOoTopas
MOXET ObITb Pa3nUYHOK NPU PasnMYHbIX KOMBUHALMSIX 3HAYEHWUI 3apsdaHOrO HaNPsPKEHWS!, MUKOBOTO pa3pagHoOro Toka
M BPEMEHU HapacTaHus UMIyrbca.

Hanpumep, Tpebyemoe BO3aeliCTBME SMEKTPOCTATUYECKOrO paspsaaa HanpsixeHnem 15 kB B cpege ¢ npumeHeHu-
€M CMHTeTMYeckoro matepuana boree 4eM JOCTATOYHO MEPEKPLIBAETCA MPW WCMONb30BaHWM KOHTaKTHOIO paspsaga
UCMbITaTENBbHOIO reHepaTopa co CTeneHblo xecTkocTn 4 (8 kB/30 A) B cooTBeTCTBMM C TpebGOBaHUAMM HACTOALLErO
cTaHgapra.

Bmecte ¢ Tem, npu KpaiviHe HWU3KOW BNAXHOCTW cpefbl U MPUMEHEHUN CUHTETUYECKUX MaTepuarioB BO3HUKAIOT
Bonee Bbicokue HanpsbkeHusi, Yem 15 kB. Moatomy B cniydae ucnbitanmii TC ¢ M30NMPOBAHHLIMKU MOBEPXHOCTSIMU
uenecoobpasHo NPMMEHATb MEeTO[ BO3AYLLHOMO paspsga npu HanpsikeHum He Gonee 15 kB.

A.5 BbiGop TouYek Bo3aencTema

WcnbiTaTtenbHble TOYKM Anst BO3OEWCTBUA SMEeKTpoCcTaTnYeCckuMy paspsagaMy MoryT BkItoYatb B cebs, Hanpumep:

- TOUKM Ha MeTannM4ecknx YacTsiX KOpNyca, KOTopble 3reKTPUHYECKN U30SNIMPOBaHbI OT 3EMIK;

- niobble TOYKM Ha MaHenu ynpaeneHus unu Ha knaeuatypax TC m niobble gpyrne TOYKM CBS3U «4€roBEeK —
MaluvHay, Takue Kak nepekroyaTenu, pyKOATKU, KHOMKW, MHAMKATOPbl, CBETOANOAbI, LW, PEeLLeTKH, KOpryca CoeanHNTe-
nen v apyrve, OOCTYMHbIE ANsl oneparopa mecTa.

A.6 TexHu4yeckoe 060CHOBAHME UCMONbL3OBAHUA MeTOOA KOHTAKTHOro paspsaaa

PesynbTathl UCnbITaHuii METOAOM BO3AYLWHOIO pa3psifa BO MHOTOM 3aBUCAT OT BMNUSIHUS CKOPOCTU NPUBNKEHNs
paspsiHOro HaKOHEYHWKA, BIAXKHOCTM BO3AYyXa M KOHCTPYKLUM UCMbITATENBHOrO 060pYyA0BaHMs, YTO NPUBOAUT K U3Me-
HEHUsIM BPEMEHU HapacTaHusi UMMyNbca W CWIbl TOKa paspsiga.

B npvBeaeHHOl B HACTOSLWEM CTaHAAPTE KOHCTPYKUMWM UCMbITATENbHOrO 060pya0BaHWs 3MNeKTPOCTaTUYECKUi
paspsig MoAenvpoBarcs NoCpeAcTBOM pPa3psaga 3apsiKeHHOro KoHAeHcaTopa Yepes paspsigHblii HAKOHEYHMK Ha UCTIbI-
Tyemoe TC, npy KOTOPOM pa3pAgHbIA HAKOHEYHMK Yepes 3a30p Co34aeT UCKPY Ha MOBEPXHOCTM MUCNbITyemoro obopyao-
BaHusl.
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MckpoBoii pa3psig — crnoxHoe duanyeckoe siBrieHne. bbino ycraHoBneHo, 4To Npyu N3MEHAIWEMCAH [0 BO3HUKHO-
BEHWUsl UICKPOBOIO pa3psifia 3a3ope pe3yrnbTupylolee BpeMsi HapacTaHus (Mnu Hapactalowmun MPoHT) paspagHOro Toka
MOXET M3MEHSITbCSl OT MeHee 1 HC Ao Gonee 20 HC B 3aBMCMMOCTM OT U3MEHEHUS CKOPOCTU NPUBAMKEHUs.

CoxpaHeHue NOCTOSIHHOW CKOpPOCTU NMPUONMXEHUst He NpUBOOUT K cTabunu3auvm Bpemenun Hapactanua. Ans
HEKOTOPbIX KOMOMHALMIA HaNpsKeHUe/CKOPOCTb NPUOTNKEHNSI BPEMST HapacTaHusl UMNYNbCa  Pas3psAgHOro TOKa MOXET
umeTb pasbpoc go 30 paas.

MpwumeyaHune— Npu BLICOKUX HANPSKEHUSIX BO3AYLUHBIA pa3psig MOXeT NpeactaenaTe cobon nocnegoea-
TeNbHOCTb pa3psaoB.

EAVHCTBEHHBIM NEPEKITIOYaOWUM YCTPOMCTBOM, KOTOPOE B COCTOSIHUM cTabunbHO co3gaBaTh GbICTPO HapacTalo-
wmre paspsigHbie TOKW, siBnsieTcs pene. Pene gomkHO hyHKUMOHMPOBaTH NPU AOCTATOYHO BLICOKUX HAMPSHKEHUAX U
obecneynBaTe OOUHOUHbLIV KOHTAKT (Anst usbexxaHnsi ABOMHLIX pa3psiioB Ha chpoHTe HapacTanus). [ina 6onee BbICOKMX
HanpspkeHWn NPeanoYTUTENbHBIMU SBMSIIOTCSl BakyyMHble pene. OnbIT Noka3biBaeT, YTO MpU UCNONb3OBaHUUN perne B
KayecTBe MEPEKITIOYAIOLENo 3remMeHTa He TOoNbKo (hopMa UMIYIbCca paspsigHOro Toka sIBMsiIeTCs HAMHOro Bonee cra-
HGUNbHONM B CBOEN HapacTaloleli YacTu, HO TakKe U pe3yrnbTaThl UCnbiTaHuin peanbHbix TC siensilotest Gonee BOCNPOU3Bo-
OUMbIMU.

CnepgoBaTernbHO, UMMNYIbLCHOE YNpPaBsieMoe perie sIBIsieTcsl yCTPOMCTBOM, obecneumBaiowmm co3gaHue Tpebye-
MOIO UMMyrbca Toka C 3a4aHHbIMU aMNIUTYZ0N U BPEMEHEM HapacTaHusl. JTOT TOK COOTHOCUTCS C pearibHbIM Hanpsi-
XKEHMeM 3MeKTpoCTaTUYecKoro paspsaga, Kak ykaszaHo B A.3.

A.7 BbIOOp 3neMeHTOB UCNLITATENLHOIO reHeparopa

Onsi Toro, 4To6bl 0TOGPa3NTh EMKOCTb YEITOBEYECKOTO TeNa, UCTIONb3YI0T HAaKONMUTENbHYI0O €MKOCTb HOMUHAITbHBLIM
3HaveHnem 150 nd.

Anst MyUTauMKM CONPOTUBIIEHNS YENOBeKa, AepXallero B pyke meTannmueckuii npegMeT, Hanpumep, KoYy unm
WHCTPYMEHT, JOJKEH ObITb UCMONb30BaH peauctop conpotuenednem 330 OM. YcTaHOBMEHO, YTO 3Ta cuTyauust JocTa-
TOYHO TUNMUYHA, 4TOGbI 0TOOpasnTbL BCe paspsapl OT YeroBeka.

A.8 TexHuyeckoe o60cHOBaHUe BbIGOpa XxapakTepuCcTUK UCTILITaTeNbHOIO reHepaTopa

Mpu ucnbiTanusix peaneHbix TC Ha yCTONYMBOCTb K 3NIEKTPOCTATUHECKUM pa3psifam Obirn BbISIBNEH psif NpyUyvH,
BIMSIOLWUX HA BOCMPOM3BOAUMOCTb PE3YIbTaToB MCNbITaHUIA KOHKpeTHbIX TC. PaccmaTpuBanucb xapakrepucTuku pabo-
YMX MECT Ansi UCMbITaHWIA MPU  UCNOMb30BaHUM KOHTAKTHOTO pa3spsiga u cnocobbl kanubpoBku. B TekcT HacTosilwero
cTaHaapTa 6binv BBeAEHbl yTOYHEHWS], OTHOCSILLMECS K pabouMMm mMecTam ans ucnbiTaHui U K kanubposke. Paccmartpu-
Barncs Takke BONPOC 06 U3MEHEHUMN TEXHUYECKUX XapaKTePUCTUK UCMbITATENIbHOrO reHepaTopa, OAHAKO B HACTOSALWEM
cTaHgapTe AaHHble XxapaKTepucTukn octanuck 6e3 nameHenuns. Hwke npuBogutcsl 060CHOBaHWE TAKOrO PELLEHUS.

CywecTBylOT ABE MPUYUHBI, BIMAIOWMUE HA BOCNPOM3BOAUMOCTb PE3yrbTaTOB UCMbLITAHUA MPU UCMONb30BaHNM
MeToAa KOHTaKTHOrO paspafa, CBA3aHHbIe ¢ XapakKTePUCTUKaMKM UCTIbITAaTENbBHONO reHepaTopa:

- chopma paspsAgHOro ToKa UCTbITAaTEeNbHONO reHepaTopa Nocre Nepeoro Nuka, T. €. B UHTepBare BpeMeHn oT 2 Ao
60 Hc;

- M3ny4aemoe SneKTpoOMarHMTHOE None MCNbITaTeNbHOro reHepaTopa, co3gaBaemoe NpyU Mnojave arekrpocTaTu-
Yeckoro paspsiga Ha wmcneityemoe TC.

Beinn npoBegeHbl  UCMbITAHUA ¢ MOAUMDULMPOBAHHBIMK UCTbITATENBHLIMU FreHepaTopamu, ¢opma pa3spsiiHOro
TOKa KOTOPOro COOTBETCTBYET TpeboBaHMAM HacTosiwero ctaHgapra. Pesynbtathl ucnbiTaHwi nokasanu:

- JKECTKOCTb WCNbITAHWIA, BAMAIOWAA HA PYHKUMOHNMPOBaHUE ucnbiTyeMbix TC, u3MeHsinacb npu MCrnorb30BaHUN
Pa3NU4YHbIX UCMbITATENbHBLIX FTEHEPaTOPOB.,;

- n3aMeHeHne TpeboBaHWI NPUBENO K yNyudweHnio popM paspsigHOro ToKa McnbiTaTernbHbIX reHepaTopoB BO Bpe-
MEHHOM W 4acToTHOW obnacTax;

- HoBas popma paspsagHoOro Toka He obecneunna CyWwEeCTBEHHOIO yIyylleHUs BOCNPOM3BOAMMOCTU pe3yrbTaToB
MCMBITAHUA  KOHKPETHBIX ucnbityembix TC.

Wccnegosanne BAMAHUA U3NYyHaemMOro MMIMYNbCHOrO 3NEeKTPOMarHMTHOrO norsi TpebyeT 3HauuMTenbHbIX pecypcoB
ANsi NPOBEAEHNSA CEPUN UCNBITAHWIA, NPU 3TOM Heo6X0AUMO NPOBECTY YIIyONEeHHbI TEXHUYECKUIA aHaNU3 ¢ Tem, YToGbI
NOHSITh, KAK KOHTPONMPOBaTb COOTBETCTBYIOWME NapameTpbl, BAUSIOLLME HA BOCNPOM3BOAMMOCTbL PE3yNbTaToB UCNbITa-
HUWA.

CunTaercs, 4TO U3MEHEHWUs, BHECEHHbIE B HACTOAWMIA CTaHAApT, MNPUBEAYT K YNy4WeEHNIO BOCNPON3BOAMMOCTU
pesynbTaTtoB ucnbITaHWiA. Bmecte ¢ Tem, Ana BiMoYeHMs B nocreAyiolime U3faHusa ctaHgapta pesynbTaTtoB OueHKU
BIMUAHUA W3Ny4aeMblX UMMYIbCHBIX MONEeN Ha BOCMPOWU3BOAWMOCTb Pe3yNbTaToB UCMbLITAHWI NOTpebyloTca AONONHNU-
TenbHbIE UCCNeaoBaHUS.
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MpunoxexHue B
(o6azarenbHoe)

Kanl/l6pOBKa CUCTEeMbl U3MepPeHUA TOKa U U3MepeHUe pa3psAaAHOro Toka

B.1 Tpe6oBaHusA K gaTYUKy TOKa: BXOAHOe CONPOTUBMEHue

BxogHoe nonHoe conpoTUBNEHWEe, U3Mepsiemoe MeXay BHYTPEHHUM 3IIeKTPOAOM M 3eMIIei, KOakeuanbHoro aar-
YMKa TOKa, UCNOMb3YyEeMOro sl M3MEepPeHNUs Pa3psaaHOro TOKA WCMBLITATENbHONO reHeparopa  3MneKTpoCTaTUYeCKUX
paspagoB, 4OKHO ObiTe He Gonee 2,1 OM nNpu NOCTOSIHHOM TOKE.

MpumevaHusn

1 Jatumk Toka npegHasHaveH ans obecneveHns namepeHust Toka paspsiga, NogaBaeMoro Ha NpoBOAsILLYIO Nnac-
TUHY 3a3emnenus. [ina ymeHbLIeHNs NOrpeWwHOCTU U3MEPEHNS, BbI3bIBAEMOIA Pa3nuUMeM Mexay MorHbIM CONPOTUBNe-
HWEM NNacTWHbI 323eMMEHUs C BICOKOW NPOBOAUMOCTBIO U BXOAHBLIM MOMHbIM CONPOTUBNEHMEM JaTUMKa TOKA, YCTAHOB-
NeH ANA BXOQHOrO MOMHOro CONpoTUBNeHns npegen, pasHein 2,1 OM. CneagyeTt yuuTbiBaTh, YTO NPU CAMLLKOM HU3KOM
BXOOHOM NOMHOM COMPOTMBIIEHMM AATYMKA TOKA BbIXOAHON curHan ByaeT oyeHb cnabbim, 4TO NpUBeAET K MOrPeLHOCTH
namepeHuii us-3a cBssn ¢ kabensmu n ocumnnorpacdom. Kpome Toro, npum Ucnonb30BaHWM OYeHb MAarioro 3HaueHust
MOIHOTO COMPOTUBMEHUSI BO3pacTaeT BNUAHUE NaPa3uTHON WHOYKTUBHOCTH.

2 3Ha4yeHns BXOQHOro COMPOTMBNEHWUS M NepeaaToyHOro MONHOro CONPOTUBNEHUA CUCTEMbI M3MepeHUst Toka
Zgyys (cm. B.3) MoryT GbiTb M3MEpPEHBI C BBICOKOW TOYHOCTBIO NPY NOCTOSHHOM TOKE UMW Ha HU3KOW YacToTe.

B.2 Tpe6oBaHUA K OaT4YUKy TOKa: BHOCUMOeE 3aTyXxaHue

B.2.1 UamepuTenbHaa uenb

BmecTo 3Ha4eHMsA BHOCYMOrO 3aTyXaHUsi KOAKCMAanbHOro Aartiuka ToKa yCTaHaBNWMBAIOT 3HaYeHNEe BHOCUMOTO 3aTy-
XaHUS M3MEepUTENBHOW Lenu, COCTOAWEN U3 AaTynka TOoKa, aTTeHiaTopa u kabens, YTo ynpowaeT aHanu3 cUcCTeMbI
M3MepeHMuii, T. k. TpebyeTcs oLeHKa XapakTepUCTUK U3MEPUTENBHON LUenn u ocumnnorpada, a He Kaxaoro aNeMeHTa B
OTAENbHOCTM.

OTKMOHEHUs1 3Ha4YEeHUs1 BHOCUMOTO 3aTyXaHuUs LUenu «aaTymK TOKka — aTTeHiaTop — kabenb» He AOMKHbLI NPEBbI-
warb:

+ 0, 5ab —Havactotax go11Ty;

+ 1,2 ab —Havactotax ot 1 go4IMTu,.

HomuHansHoe 3HaveHne BHOCMMOrO 3atyxanusa S,4, Ab, onpepensiot no cdopmyne

Sp1=20l0g [2Zys ! R;y + 50 OM] ,

rae R;, — BXxoaHOE NonHoe COnpOTUBMNEHUE NOCTOSTHHOIO TOKA B LieNoYke AaTumMk — aTTeHoatop — kabenb npu Harpyske
50 Om.

MpumevaHunsa

1 BpemeHHEle nHTepBarnsl KanubpPOBKN NPU M3MEPEHUSIX 3HAYEHUIi NePeaaTouHOro CONPOTUBIEHNS NOCTOAHHOTO
TOKa U BHOCMMBbIX MOTEPb MOTYT ObITb pa3nuuyHbiMu. Ecnn pesynbtar udmMepeHns 3HaueHus nepeaartoyHoro conpoTme-
TNEHUs1 MOCTOSIHHOIO TOKa OTNM4YaeTcsl OT pe3yrbTara UCXOAHbIX U3MepPEHNn MeHee YeM Ha 1 %, CYMTAIoT, YTO BHOCUMOE
3aTyxaHue Lenu gaTuuk Toka — aTTeHiaTop — kabenb He N3MEHWUITOCh, €CNKU NCMOoNb3yeTcs TOT Xe kabenb n aTTeHoa-
TOP W APYrMX U3MEHEHUI (Hanpumep, NOTEPU WNK paspylleHus coeguHuTenen) He Gbino.

2 Lenb «patymk Toka — artTeHioatop — kabenb» Bcerga AomkHa paccMmaTpuBaTeCs kak eguHoe uenoe. Ecnu
NpoOBOOUTCSl 3aMeHa OJHOIO 3NEeMEHTa, AEMOHTaX n/unu noBTopHasi c6opka, Heob6Xxo0aAMMO BHOBL NPOBECTU KanBpPOBKY
BCell Luenu ¢ NOATBEPXAEHMEM COOTBETCTBUS TpeboBaHUsIM.

B.2.2 Apantep «AaT4YMK TOKA — SIMHUA»

Agantep «JaTu4MK TOKa — MMHUAY», NpeacTaBlieHHbIA Ha pucyHke B.1, coeanHsaeT koakenanesHbI kabens ¢ BXoaom
Jartyuka Toka. FeomeTpuyeckn aganTtep nNnaBHO NEPeExXoauT OT AMaMeTpa KoakCManbHOro kabensa Kk guameTpy Aartyumka.
Ecnu ons KOHKpETHOro AaTtuMka ToKa CONPOTUBIIEHWE, BLIUMCNAEMOe U3 OTHOWeHUA anametpoe d u D (CM. pucyHOK
B.2), He paBHO 50 OM, KOHCTpYKUMS1 agantepa «OaTyvK TOKa — MUHKUA» AOMKHA BbITh TakoW, 4To6bl BHELLHMIA guameTp
€ro BHYTPEHHEro NpoBoAHUKa Obin paBeH AuameTpy BHYTPEHHEro anekTpoda gatynka toka. ConpoTuBMeHne BblMUCTISIIOT
C Y4eTOM OM3NeKTPUYECKOW MOCTOAHHON maTtepuara, KOTOpbI 3anonHAeT KoHycoobpasHbii  apantep (06bMHO —
B034yx). Agantep «AaTuMK Toka — NUHNA» OIKeH noaaepxusateb conpotuenenue (50 £ 1) Om B nonoce yacTor Ao
4 [Tu. 3aTyxaHne ABYX aAanTepoB «AaTHWUK TOKA — NIMHUSI®, COEAMHEHHBIX «NMULOM K Nnuy», A0mkHO bbiTk 6onee 30 b
Ha vactoTtax go 1 Iy u 6onee 20 gb — Ha vactotax go 4 Tu, npu 3TomM oblee 3HaYeHne BHOCMMOIO 3aTyXaHusl
ponxHo 6biTb MmeHee 0,3 ab Ha wacTtoTtax pgo 4ITu.
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KoHycoobpasHblii ananTep
Aartyuka Toka 50 Om

[atmink Toka

MpumeyaHune—[Jonyckaotea u gpyrve popmebl agantepa, KpoMe KOHycoobpasHOWN.
PucyHok B.1 — lNpumep agantepa «[atymk TOKa — NUHUA», COSAUHEHHOTO C AaTUMKOM TOKa

BHyTpeHHuiA anekTpoa

Pe3ncTuBHbIA NpoMexyToK 3asemMneHue

Jd — BHELWHWA OUamMeTp BHYTPEHHero
anekTpona; @D — BHyTpPEeHHWW guameTp
CTPYKTYpbI 3a3eMneHus!
PucyHok B.2 — lNpumep gatumka
TOKa: Bupg cnepeam

B.2.3 OnpegeneHne BHOCUMOIO 3aTyXaHus Lienu «AaT4yuK TOKa — aTTeHlaTop — Kabenby»

BHocUMOe 3aTyxaHune uenu «AaTyvK TOKa — aTTeHI0aTop — kabenb» U3MepsiioT € MOMOLLBIO BEKTOPHOTO aHanm-
3atopa uenei. [lns namepeHusi BHOCMMOIO 3aTyxaHusl JOonyckaeTcsl NPUMEHsITb Apyrue cpeacTea, obecneumBaiowme
[OCTaTOuHYI0 TOYHOCTE MamepeHuii. Mpoueaypa n3aMepeHns 3Ha4“eHWA BHOCMMOTO 3aTyXaHusi COCTOUT B CReayowWwem:

AHanuszatop uenein kanubpyloT B TOMKAX, MOKa3aHHbIX HA pucyHke B.3 (Mexay aTTeHioaTopom n AaT4MKOM TOKa,
MeXady aTTeHioaTopoM U adanTepoM «AaTHUK TOKa — NUHUAY).

WameputensHoe o6opyaoBaHue

\G Bbixop, Bxoa

KoHycoo6pasHblii aganTep
garuyuka Toka 50 Om

AtTeHwatop B AtTeHwatop A

UamepuTensHoe oGopyaoBaHNe JOMKHO
KanubposaTbCcs B 3TUX TOMKaX

PucyHok B.3 — Cxema naMmepeHusi BHOCMMOTO 3aTyxaHusi Lenu «gatyMk Toka — aTTeHaTop —
kabenb»
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MpumeuaHnsa

1 B aHanuaaTope uenei AormkHa UCNONb30BaTbCsl HAUMEHbLW A YacToTa. XapakrepucTUKU NpU NOCTOAHHOM TOKe
WU3MEePSAIOT OTAENbLHO.

2 CTabunbHOCTL CoeAMHEHUIA ABYX aAanTepoB «AaTyuK TOKa — NUHUAY («NIMLOM K NULY») UNK agantepa «aaT4iuk
TOKa — NMHUSI» C AaTYNKOM TOKA MPOBEPAIOT NPOBEAEHMEM MOBTOPAIOWMXCA N3MEPEHNUIA NOCNEe COeAUHEHUA U pasbe-
AVHEHWS1 YCTPOMCTB NPU pa3nuyHbIX yIrax noBopora.

CoeguHsiioT aganTep «AaTyMK TOKa — NUHKUSA» C Lenbio «JaTHUK Toka — aTTeHioaTtop (3atyxanue Gonee 20 gb) —
kabenb» ¥ NOAKMIOYAIOT ee, Kak NMokasaHo Ha pucyHke B.3. U3mepsiotr BHocumoe 3atyxanme. OTKNOHEHUsI 3HAYEHNA
BHOCMMOIO 3aTyxaHusl [OIDKHbI COOTBETCTBOBaTb TpeboBaHusam B.2.

B.3 OnpeaeneHne HU3KOYACTOTHOTO NepefaTOYHOro CONPOTUBAEHNA LeNn «AaT4MK TOKa — aTTeHIoaTop —
Kabenb»

Mpyn namepeHun HoOpMbI Toka IMEKTPOCTATUUECKOrO paspaga ocuunnorpad otobpaxaeT hopMy BOMHbI Hanps-
XeHus1 B pesynbTaTe MHXeKUMM Toka B AaTyuK TOKa.

Husko4yacToTHOEe nepeaaToyHOE CONPOTUBIIEHWE LieNn «AaTqHWK TOka — aTTeHloaTop — kabenb» cUcTeMbl Usme-
peHusi ToKa onpeaensiioT KaK OTHOLIEHWE 3HA4YeHUsl HaMpsDKeHWA Ha  Harpyske 50 Om, noAknioYeHHOW Ha Bbixoae
kabens (BMecto ocumnnorpada), K 3Ha4YeHWIO ToKa, NOJAHHOIrO Ha BXOA AaT4mka.

Onsa pacuyeTa HEM3BECTHOTO TOKa HEOOXOoAMMO 3HAueHWe HanpskeHws, oTobpaxeHHoe Ha aucnnee, pa3sge-
NUTb Ha NEepefaTo4Hoe HW3KOYacTOTHOE COMPOTUBNEHWe Zg, (CM. pucyHok B.4).

Jarumk Toka ATtTeHioaTop
T f | I Kabenb
sys ! I !
(A — —___1
| | |
| BHyTpeHHsis | C )l V.
McTO4HUK ToKa I cxema I I 50 Om )y

| AaTivka Toka | |
| |
| L
| L -
L -0 L

A — usmeputens Toka; V — uaMeputens HanpsxeHus
MpumedyaHune— BHYTPEHHSIA CXema gaTynka Toka NpuBeAeHa B Ka4eCcTBe npumepa.

PucyHok B.4 — Cxema onpegeneHns HU3KOYACTOTHOrO NepegaToqHoOro CONPOTUBNEHNSI CUCTEMbI
N3MepeHnsl ToKa

HuakouacToTHOE nepegaToyHOe COMPOTMBIEHWE Lenu «AaT4yvMk Toka — aTTeHiaTtop — kabenb» onpeaensiior
cnedytowwmm o6pasom. MogatoT Tok Iy, cunor 1 A Ha nepeHiolo CTOPOHY J4aT4MKa TOKa (CTOPOHY NOAA|M 3NeKTpocTaTu-
Yeckoro paspsiga). Mamepsiior HanpsikeHune Vsg Ha Harpyske conpotuerneHnem 50 Om. [onyCTuMble OTKIIOHEHWS
CONPOTUBEHNA Harpy3kn 50 OM He JOoMXHbI NpeBbiwaTth + 1 %. BeMucrsioT nepegaroqHoe conpotnenenne Zgy,, Om, no
cdopmyne
Vo
Isys .

Zsys =

MpumedaHwue—[na Toro, 4Tobbl NPOBEPUTL TOT (haKT, UTO BHELHWE HanpshkeHWs He BNUSIIOT Ha pe3ynbraTt
M3MepeHusl, MPOBOAAT M3MEPEHUSI C MONOXUTENBHBIM U OTPULATENBHBIM TOKOM. PesynbTatbl U3MepeHWi AOMKHBbI
oTnnyaTeca He Gonee yem Ha 0,5 %.

HonyckaeTcsi npuMeHeHne ApyrMx METOAO0B ONpeaerieHns NepeaaTtoYHbiX XapakTepUCTUK Lenn  «AaTyumMK TOka —
aTTeHlaTop — Kabernby».

B.4 Kann6poBka UCNbLITAaTEeNLHOIO reHepaTopa 3N1eKTPOCTAaTUYeCKUX paspaaoB

B.4.1 PeaynbTaT Kanu6poBkn

MoBTOPsieMOCTb pe3ynbTaToB KanMBPOBKM UCNbITATENBHLIX TEHEPATOPOB 3M1EKTPOCTaTUYECKMX Pas3psidoB UMeeT
6onblwoe 3HayeHne. OcobeHHO 3TO KacaeTcsl UCNbITaHWM, MPOBOAUMBIX C MPUMEHEHUEM UCTbITATENbHbLIX reHepaTopoB
pPasnMYHbIX N3rOTOBUTENEN U UCTbITAHUIA, MPOBOAUMBIX B TEYEHWNE ANUTENBHOIO BPEMEHMW.

eHepaTop aneKkTpocTaTMYecknx paspsigoB MNOANEXUT kanmbpoBke B onpedeneHHble NPOMEXYTKM BPEMEHU C
y4eToOM OeWCTBYIOWEN CUCTEMbl MEHEedXMeHTa KayecTBa.
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MprvMeyaHue—[aHHbli MeTOA MPUMEHSIIOT ANst KanMBpoBKM reHepaTopa aneKTpocTaTUieCcKX pas3paaoB.
Mpy Bepudukaumn obopyaoBaHMs A5 CO3d4aHWs 3MeKTpocTaTMYeckux paspsigoB nepen UCMbITAHUSIMU NPUMEHSIIOT
npoueaypy, ykasaHHyto B 6.3.

KannbpoBky ncnelTatenlbHOro reHepatopa NpoBOAST NPU  KINMMATUYECKUX YCINOBUSIX, yKa3aHHbiX B 8.1.2.

B.4.2 CpeacTtBa ucnbiTaHMA, HeOBX0ANMMbIE ANA KaNMOPOBKM reHepaTopa 3MeKTPpoCTaTUYeCK1X paspaaoB

Ans kanMbpoBKM reHepaTopa 3NeKTPOCTaTUYECKNX Pa3psifoB UCTIONBb3YIOT criedyiouee o6opyaoBaHue:

- ocumnnorpad ¢ 4OCTaTOYHOM LUMPUHOW MONOChl YacToT (aHanorosasl norioca 4actor He meHee 2 [Tu);

- U3amepuTernbHas Lenb «4aTymMk TOoKa — aTTeHaTop — kabenby;

- BbICOKOBOIbTHbIA U3MepUTENbHbIA NpMbop Anst UBMepeHUst HanpsbkeHust He meHee 15 kB. [nst ucknioveHus
BIWSIHUS M3MEPUTENS HA BbIXOOHOE HanpsiKeHne MOXeT noTpeboBaTbesi NPUMEHEHUe 3NeKTPOCTaTUYeCcKoro BOMbT-
MeTpa;

- BEpTUKarbHas nracTuHa kanubpoBKK ¢ KOaKCHarbHBIM AATYMKOM TOKa, YCTAHOBINEHHBIM Ha MacTUHE Tak, YuToobl
paccTosiHMSA OT AaTuMka OO0 KaXKAoW rpaHu nnactuHel  ObinM  He meHee 0,6 m;

- aTTeHaToOp AOCTATOYHOW MOLHOCTU (NpU HeoBXoaAUMOCTH).

MpumedaHune — lNpUMep KOHCTPYKLMM KOaKCMaribHOrO Jatuvka ToKa, COOTBETCTBYIOWENO TpeGoBaHMAM
HacTOSILEro cTaHgapTta, npuBedeH B npunoxenun C.

B.4.3 Mpoueaypa kannbpoBkn AnsA paboTbl UCNbITATENBHOrO reHepaTopa B peXvume KOHTAKTHOro pa3psiga

Hatumk Toka pacnonaraioT B UEHTPEe BepPTHKarNbHOM NNacTUHbI KanMbpoBKU B COOTBETCTBUM ¢ TpeGoBaHusimmn B.4.2
(cm. pucyHok B.5). CoegmHeHve npoBoga 3a3emMIleHUsl UCMILITATENbHOrO reHepaTopa aMeKTpocTaTUYecKUx paspsgoB
OOMKHO ObITb BLINOHEHO MOA LEHTPOM MnnacTtuHbl kanmbpoeku Ha 0,5 m Huxe aatumka Toka. [poBoj 3a3emneHus
JorxkeH ObiTb OTBEAEH B cepeaiMHe kabenst Hasaz, obpa3sysi paBHOOeApeHHbIN TpeyronbHuK. He gonyckaeTtcsi pasmelyarb
NpoBOop, 3a3eMIieHNsi BO BPEMs KanuBGpoBKM Ha nony.

[MpoBOAAT NPOBEPKY COOTBETCTBUA (POPMbI TOKA UCTLITATENBHOIO reHepaTopa yCTaHOBMNEHHbIM TpeboBaHUsAM
(cm. 6.2). PukcupytoT hopMy paspsigHOro Toka M U3MEpPSIIOT crnedyiolme napameTphbl:

I, — nvikoBOe 3HaueHve pa3psHOro Toka, A;

ILy;— 3HaveHune pa3psgHoro Toka yepes 30 HC nocne Toro, Kak paspsiAHbIA ToK gocTuraet aHadveHus 0,1 Ip, A;

I5g— 3HaveHue paspagHoro Toka Yepes 60 Hc nocrne Toro, Kak pa3psigHbIi TOK AocTuraeT 3Havenuns 0,1 Ip, A;

{, — BpeMs HapacTaHusl ToKa, HC.

MocrneaoBaTenbHOCTL onepauui KanubpoBKU UCMNBITATENBHOIO reHepaTopa B peXume KOHTAKTHOro paspsaa
npveegeHa B Tabnuue B.1.

Tab6nuya B.1— lNocnegoBaTenbHOCTL ONepaunin KaNMBPOBKN UCNBITATENBHOTO reHepaTopa (PEXUM KOHTaKTHOrO
pa3psga)

Onepauusi  KanubpoBKu NoscHeHun

Pa3pspkaloT ucnbiTaTenbHbl reHepaTtop NATh pa3 npu | UcneitatensHeili reHepaTop AOMKEH COOTBETCTBOBATL YC-
KQXOOW CTENEeHU XXEeCTKOCTU UCTIbITaHUiA, YCTAHOBNEHHON | TaHOBNEHHbIM TpeboBaHUAM ana BcCex NATM pas3psgoB
B Tabnuue 1 ans Kaxgoi NonsipHOCTU. 3anucbiBalOT  Kax-
OblA pesynbrar

Mposoaat namepenma I, Iz, Igo fr ANA kaxaon Bonkbl | MapameTpbl NPOBEPAIOT NPU KaXAOM MCNbITATENbHOM

TOKa ypoBHe
Tok npu 30 He MapameTpbl NPOBEPAIOT NPU KAXAOM UCNbLITATENBHOM
MpoBepsitoT, 4TO 3HaveHne Iz paBHO 2 A + 30 % yposte

Tok npu 60 He MapameTpbl NPOBEPSAIOT NPU KAXAOM UCMbLITATENBHOM
MpoBepsitoT, 4To 3HaveHne Igg paBHo 1 A 30 % yposHe )

MukoBbIN TOK Ip MapameTpbl NPOBEPSAIOT NPU KAXAOM UCNbLITATENBHOM
MpoeepsioT, 4to 3Havenue I, pasHo 3,75 A+ 15 % yposte

Bpems HapacTaHusa vmnynbca i, MapameTpbl NPOBEPAIOT NPU KAXKAOM UCNLITATENBHOM
MpoBepsioT, 4TO 3HaYeHue f, paBHo 0,8 HC + 25 % ypoBHe

"} BnaueHue Toka, NnpuBeaeHHoe B Tabnuue B KauecTBe NPUMepa, COOTBETCTBYET UCMLITATENLHOMY HamNpshKe-
HUo 1 kKB. WM3mepeHHoe 3HaueHne U3MEHSIETCA NPOMNOPLMOHANBHO HANPSHKEHMIO UCNLITATENBHOTO reHepaTopa.
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MpumeuvaHunsn

1 WcnbiTaTenbHbIl reHepaTop yCTaHaBNMBAKT Ha TPEHOre WM 3KBUBANEHTHON HemeTanumyeckoli noa-
CTaBke nNepneHanKyNspHO K NAacTuHe KasnbpoBKU.

2 JnekTponuTaHue MCNbITaTeNbHOrO reHeparopa [AO/HKHO ObiTb Taknm Xe, Kak Npu UCMbITAHUSX.

3 [lonyckaeTcs pa3smelleHve obopyaoBaHus, obpaTtHoe NpefcTaB/IEHHOMY Ha PUCYHKE.

PucyHok B.5 — TunoBoe pasmMelleHne 060pyA0oBaHns Npyu KaM6poBKe UCMbITATENLHOIO reHeparopa
3/1eKTPOCTATMUECKUX Pa3psifoB

Ocu,vmnorpacb AonyckaeTca He 3KpaHupoBaTb, €C/in UsMepeHnaMn MOXHO AoKa3aTb, YTO HenpAamblie NyTU CBA3U

C cucTemonm n3mepeHmna He BIUAKT Ha pesy/ibTaTthbl I/I3MepeHI/IVI.

Cuctema KannbpoBKM MOXET 6bITb 3asiB/ieHa Kak [0CTaToYHO ycToliumBas (T. e. kKamepa dapages He TpebyeTtcs),

€C/ He MPOMUCXOAUT NEepekoYeHnii nokasauuii ocuunnorpaga B c/ydae, ecnu:

- ypoBeHb nepeknueHnii ocuunnorpaga < 10 % MWCNbLITATENLHOTO HAMPSHKEHUs, COOTBETCTBYIOWEr0  HU3LIel

CTEMEHN XECTKOCTW WUCMNbITAHWIA;

- reHepaTop 3M1eKTPOCTATUUYECKNX Pa3psA0B paspsXKaloT HA BHELIHee KO/bLo JaTyrka Toka (BMEeCTO BHYTPEHHEro

3neKTpo,u,a) npn HauBbICLLIEN CTEMEHU XECTKOCTU WUCMbITaHWIA.
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MpunoxeHne C
(cnpaBo4HoOe)

MpuMep AaTuMka TokKa,
COOTBeTCTBYlOLLero TpeGoBaHUAM NpuUnoxeHus B

[eTanu KOHCTPyKUMKM gaTyrKka Toka, KOTOpbI COOTBETCTBYET TpeboBaHWsAM NpunoxeHusi B, nprvBeaeHbl Ha pUCyH-
kax C.1 — C.5. KoHCTpykums 3TOro gatymka Toka obecneumBaeT Mony4yeHue Nnockov KPYBOW BHOCUMOrO 3aTyXaHusi Npu
ucnonb3oBaHun otpeska kabensa RG 400 gnuHoii 1 m. [ns Toro, 4To6bl n36exaTe MHOXECTBEHHbIX OTPaXKEeHWI, creay-
eT coeguHVUTb aTTeHwaTop 3artyxaHvem 20 ab unu 6onee HeNOCPeACTBEHHO C BbIXOAHbLIM MOPTOM.

MpumeyaHue—Ilpumepbl KOHCTPYKUMKM NpuBeaeHbl Ha pucyHkax C.1 — C.5 6e3 ykasaHusi JOMyCKOB.

%\
AN

\,

N

F/anY
— N "

0

T

16,5 12,5
26,5 250
260 260
70 a70
a) Bug ceepxy b) Bug cHu3y
270
60
26,5
16,5
M3 [
T !
// o &
0 \
39"
M3

c) Bup cboky B pa3spese
MpumeyaHue— LeHTpanbHasa natyHHast vactb. Pasmepsl 1:1.
PrcyHok C.1 — YepTtex koakenanbsHoro gatyuka (nuct 1 mns 5)
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Pesuctopbl nokasaHbl ) O
TONbKO Ans cektopa 90° A O
o©

MevatHas nnara

0 O,
o

Vias

OTteepcTue
1 @3,3
210 YBenuyeHue 30HbI pe3ucTopoB
212
a70

MpumedaHune—Paamep peauctopa — 0805; conpotmeneHne peanctopa — 51 Om; pasmeleHne
— CMMMeTpKWYHOE (MCnornb3oBaTh WabnoH); marepuan — 0,5 mm FR-4, no3onoyeHHblld; Vias — gBa konbla Ha
KaXXdoW CTOpPOHe pe3ncTopa MIoc O4HO KONbLO PSAOM C BbIXOOHOW rpaHblo nevaTHol nnaTel. Heobxoanmo
0OKOIo 25 peancTopoB

Pucynok C.2 — YepTex koakcuanbHOro gatymka (nmct 2 u3 5)

27



FrOCT P 51317.4.2—2010

| 16,5 |
10,5
5
_gQl &
o | o
wl & 7
3 ©
o4
OceBasti cMMMETPUSA
45°
90°

Yacrtb 1. MpubnuantensHo 2:1

10
M3
||
|
/l
¢ ; 0
LA N-)
mF
A 0
1 ol
5
23 N

: 453 OceBas cumMmeTpun
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M3  OceBas cummeTpusi

BepxHsisi YacTb LIEHTpanbHOIO NPOBOAHMKA.
HepxaBetowas ctanb. MpubnuautensHo 2:1

~—

a7
16,5

Bua csepxy

Yacts 1. NpubnuantensHo 2:1

16,5

a7

e
i,

Z

Z

Bup cboky B paspese

24
21,3 LeHTpanbHbiii
NPOBOAHMK
Te]
o
wn
} }
L i I i H |
=== ~
1 1 -
1 1
1 1
! !

CoeavHuTens. MpubnuantensHo 2:1

17,5
12,5
7an) A
2
@
0w [52]
|8 1 — 8
N N
< | Y

MOXHO MCnornb30BaTbL BMECTO 3TOr0
coeanHUTENS aHarNorMuYHbIA CoeanmHUTeNb
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Pucynok C.3 — YepTex koakcuanbHoro gatumka (nmct 3 n3 5)

28



OTBepcTus

OTBepcTus

anameTpom 4 MM\

Bug ceepxy

A

-t K

rOCT P 51317.4.2—2010

OTBepcTus

/.qwameTpOM 4 Mm

X

[

T,
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1
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260

270

Bua cboky B paspese

MpumedaHue— NokpbiThe: HepxaBetowas ctane. [MpubnuantensHo 1:1.

PucyHok C.4 — YepTex koakcuanbHoro gatyuuka (nuct 4 us 5)
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Peaucrop
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BepxHsisi 4acTb LieHTparnsHoro
NpOBOAHMKA

Kpbiwka

LleHTpanbHbIi NPOBOAHUK

LleHTpanbHas naTyHHasi YacTb

CoegvHuTtens

PucyHok C.5 — YepTex koakcuanbHoro gatyvka (et 5 us 5)
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MpunoxeHne D
(cnpaBo4Hoe)

Mzanyyaemble nons npu anekTpocTaTMYeCcKUX paspsagax,
co3faBaeMbIX YeNOBEKOM, AepXalluM MeTannuveckuii npegmer,
M UCNbITaTenbHbLIM reHepaToOpPOM 3MeKTPOCTaTUUeCKUX paspaaos

D.1 O630p npoueccos, Bbi3biBalOLWUX 3NeKTPOMarHMTHbIE NONA

D.1.1 O6wure cBeaeHus

dopma MMnynbca Toka B HacTosILWEM cTaHdapTe, a Takke B ero NpeAblayWwmnx 3gaHusix ycTaHOBMeHa, Ucxoasi u3
TOrO, YTO NPOMCXOAMNT SNEKTPOCTATUUECKUIA Pa3psa OT YeroBeka, AepXKallero B pyke HebonbLlwo MeTannmyeckmin npea-
MeT. ONeKTPOCTaTUHECKUIA paspsi OT YENOBEKa, a Takke paspsid OT UCTbITATENbHOIO reHepaTopa 3NeKTPOCTaTUYECKNX
paspsgoB €O34alT CUMbHbLIE 3MIEKTPOMArHUTHbIE MOMS.

Huxe paccmoTpeHbl nojada paspsiga OT YeroBeka, a Takke Npouecc, NpoucxXoasiwmii B UCTbITATENbHOM
reHepaTope 3neKTpoCTaTUYeCKUX paspsidoB.

D.1.2 3nekTpocTaTuveckuin paspsag oT 4YernoBeka

Mpy nopave anekTpocTaTMYECKOro paspsga oT YenoBeka Ha ucneiTyemoe TC npoucxodaT cnegytowme cobbITus:

a) npu NpubnuxeHUN MeTannyeckoro NpeameTa, KOTopbIV AepxXaT B pyke, K MeTannmyeckon NoBepxXHOCTH UCTIbI-
Tyemoro TC [0 nosiBNeHns pas3psgHoOro ToKa yxe CylecTBYeT aneKkTpocTatuyeckoe none. Toka HeT (Mnn ecTb OYeHb
HeBOonbLLOM), HET U MarHMTHOro Monsi;

b) npy BO3HWKHOBEHMM pa3psiga Mexagy MeTannnyeckum npegmeToM B pyke W ucnoityembim TC anekTpocTa-
TUYeckoe norne mexgy Humn ocnabepaet. HanpsikeHve B gyre yMeHbWwaeTcsl OT CBOEr0 WCXOAHOrO 3HayeHust A0
25 — 40 B B TeveHne 50 nc — 5 HC. Bpems ymeHbLIEHUS HanpshkeHWs B Ayre 3aBMCUT OT UCXOQHOIO 3Ha4YeHust
HanpsikeHWsl, napaMeTpoB Ayrv u apyrnx dakTopos. [lepBbiM Wwarom B Yepeae cobbiTUi, BbI3bIBAIOWUX CUTTBHBIE NEepe-
XOAHblE SMEeKTPOMarHuTHbIe NoMsl, SIBNSETCS NepBOHaYallbHOE yMeHbWeHUe HanpPsPKEHHOCTU 3NEeKTPUYEecKoro nors;

C) B MeTannu4yeckoMm npegmete, Haxogsilemcsl B pyke yenoseka, B TC HaumHaeT Bo3HMKaTb TOoK. OCHOBHOM
(PPOHT TOKa pacnpoCcTpPaHAEeTCs CO CKOPOCTbIO CBETA U B TEYEHWE BpeMeHn, pasHoro 0,8 HC, JocTUraeT pyku YeroBeka.
Mo Mepe ganebHerWwero pacnpocTpaHeHus Toka B ucnbityeMom TC 1 pyke YenoBeka BO3HUKAIOT OTPAKEHUSI U NOTEPU U3-
3a U3Ny4eHusi U CONPOTMBMEHMUS, YTO NPUBOAUT K CITOXHOM MOAENMN NNOTHOCTM TOKa Kak B ucnbityemom TC, Tak U B Tene
YeroBeka;

d) no Mmepe npoaormkeHusl Npouecca nepegaydn areKTpocTaTMYeckoro pa3psiia CocTaBnsaiowmne Toka ¢ HamBbICWen
YacToTol ObICTPO 3aTyxalT, B OCHOBHOM M3-3a U3nyyeHust. opma paspsiiHOro Toka ¢ yBenm4eHueM BpeMeHn CTaHOBUT-
cs1 6ornee rmagkon (C MEHLLLMM YPOBHEM BbICOKOYACTOTHBIX COCTABIAIOLWMX), U, HAKOHELL, TENO YeNOBEKa BXOAUT B 3MeK-
TpocTaTndeckoe paBHoBecue ¢ ucnbityembiM TC. OgHako oCTaTouHbIi 3apsi Ha Tere Yenoeeka He MoXeT ObiTb Hyne-
BbIM, T. K. Iyra AOMKHA UCHE3HYTb OO TOr0, KaK Teno YenoBeka NnonHocTbio paspsauTcs. Ecnv pyka yenoeeka n metannu-
Yeckuii NpeaMeT NMpodoriKaloT NpubnuxaTeca K ucnoityemomy TC, MOXET BO3HUKHYTb MOBTOPHbLIA paspsag npyu MeHb-
WeM HanpskeHun. ITOT Mpouecc NPUBOAUT K NOCMNeAoBaTernbHbIM 3MEKTPOCTATUYECKUM paspaaaM, Kaxabii n3 KoTo-
pbIX XapakTepusyeTcsi MEHbLUMM HanpsbkeHneM u Gonee GbICTPLIM BpeMeHEM HapacTaHusi (HacTUYHO W3-33 HU3KOTO
HanpsixeHus);

€) BO BPEMS KaX0ro U3 nocrefoBaTenbHOCTH pa3psaaoB Habnoaarens 6Gyaer oTMmeyaTtbh NOBLIWEHHYIO MMOTHOCTL
3apsiga B Kakoli-nnbo Touke pyku, Terna unu ucnoityemoro TC 0o nosierieHnst pa3psiga, ObicTpoe n3ameHeHne paspsigHoro
TOKa BO Bpems ¢hasbl paspsga v Hebonbwni ocTaTouHbIN 3apsa nocne paspsaa;

f) nameHsoLWanca NNOTHOCTb 3apsiia U U3MEHSIIOLLMECS] TOKM NPUBOASIT K BOSHMKHOBEHUIO M3MNY4aEMOro 3NeKTpo-
MarHuTHoro nonsi. Xapakrepuctuki nonsi B OnvkHer 30He onpeaensiioTcsli HENOCPEACTBEHHO TOKOM U 3apsaom, Ans
BonNbLWMX PacCTOSIHUIA XapaKTEPUCTUKM MONsI ONPEAENSIOTCA NPOU3BOAHLIMU TOKa U 3apsaga. MaMepeHnsa nokasbiBalioT,
YTO MepexoaHble MNors 3MeKTPOCTaTUHECKOro pa3psiia Al NepBbiX HAHOCEKYH, BO3MYLLLEHUsI [IOCTUTHYT YCNOBUA Nons
B AanbHer 30He Ha pacctosiHum 10 cm oT gyru;

g) Mpou3BOAHbIE NO BPEMEHM Toka M 3apsiga GyayT okasbiBaTb 60Nbluoe BusiHWe Ha HapyweHne (yHKUMOHWUPO-
BaHWUSI SIEKTPOHHbLIX CUCTEM;

h) Heo6xoaMMO OTMETUTb, YTO MPU INEKTPOCTATUYECKOM pa3psige OT YerioBeka Npou3BOAHbIE TOKA M 3apsiaa
onpegensitoTcsl BpeMEHEM YMEHbLUEHUS] HanpsikeHusl B ayre. Takum obpa3oM, BpeMsi HapacTaHusa TOka 3MneKTpocTaTu-
YeCcKoro paspsiia onpegensieT BbICOKOYACTOTHbIE KOMMOHEHTbI 3I1EKTPOMarHUTHOIO MOrisi.

M3 Bbieckas3aHHOro crnegyeT, YTO NepexofHble Nors 3MeKTPOCTaTUYeckoro paspsiaa «4YenoBek — MeTarnny aens-
I0TCA BaXKHOWM YacTbio MPoLecca 3rekTpocTaTuyeckoro paspsiga. [1py KOHCTPYyMpOBaHUM MaeanbHOro MUCNbITaTENbHOIo
reHeparopa 3nekTpoCcTaTUYEeCKUX PaspsdoB AaHHbie MO AOIKHbI ObiTb BOCNPOM3BEAEHDI.

D.1.3 UcnbiTaTenbHbI reHepaTop 3NIEKTPOCTATUYECKUX Pa3psaaoB

Hwxe paccMoTpeHbl Npouecchl, NPOUCXOAsLWME B UCTbITATENBHOM reHepaTope 3reKTPocTaTUHeCKnX pas3paaos.

Mockornbky GONBWKMHCTBO MCNBITAHWIA NPOBOASAT B KOHTAKTHOM pexume, obecnednBatollem 60nbLUyo BOCNPON3BO-
OVMOCTB, HIXE paccMaTpUBalOTCsl UCTbITATENbHbIE reHepaTopbl, paboTatowme B KOHTAKTHOM pPeXMME.
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Mpu nogaye anNekTpocTaTMYeckoro paspsiga UMeIoT MecTo cneaylolme cobelTus:

a) paspsgHbIA HAKOHEYHWK UCMIbITaTENBHOMO reHepaTopa NPUKNaAbLIBalOT K 3a3eMneHHol (B 6onbWWHCTBE cnyya-
eB) Yactn ucnoityemoro TC;

b) koHOeHcaTop B reHepaTope 3NeKTpoCcTaTUHECKUX Pa3padoB 3apshkaloT A0 nogaqm paspsaga. Bo mHormx mope-
NsiX McnbiTaTenbHbIX reHepaTopoB 60nbWwas YacTb SNEKTPOCTATUHECKOrO NONS, NOABNSAIOLWEroca B pesynbraTe npouecca
3apsiga, hopmrpyeTcsl BHYTPU MCNILITAaTENBHONO reHepaTopa. B pesynbrate anekTpoctatmdeckoe none Ao paspsga 3Ha-
YMTENbHO MEHbLLE 3NEKTPOCTATUYECKOrO NOMSA, U3MEPEHHOTO B TOM Xe TOUKE OT YenOBeKa, 3apsHKEHHOTO TEM Xe Hanpsi-
XKeHnewm;

C) paspsa co3gaeTcsl Npu 3amblkaHWM pene BHYTPW reHepatopa anekTpoctaTtuyeckux paspaao. KoHCTpykums
cneumaneHblx pene obecneynBaeT XOpoLyio BOCNPOU3BOAMMOCTL (hOpM paspsagHoro Toka. OgHako ns-3a Toro, 4To pene
ABMAETCA BHYTPEHHUM W HE ABINSIETCA TOHKON, B KOTOPOW UCTIbITATENbHBIA reHepaTop conpukacaeTcs ¢ ucneityemsim TC,
NnosiBrieHMe PaspsiiHOro TOKa OTNNYAETCH OT BO3HUKHOBEHUSI paspsiga OT YenoBeKa;

d) HanpspkeHWe B pene yMeHbwaeTcs oveHb GbicTpo (MeHee Yem 3a 100 nc), UTO NPUBOAUT K pacnpoCcTpaHeHunio
TOKa OT perne Mo BCEM HanpaBreHWsIM U Ha BCE KOHTaKTUPYIOLME MeTannuyeckue 4actu u apyrme MeTannuyeckme 4acty,
Haxogswumecs nobnnaocTn. TOK pacnpoCcTpaHAETCA CO CKOPOCTLIO CBETA (B AUSNEKTPUKAX C MeHbLUEN CKOPOCTbIo). Bpe-
Msl HapacTaHusl TOKa PaBHO BPEMEHWU YMEHbLEHUS HaNpsLKeHUs:;

f) BpeMsi ymeHbleHNs1 HanpsbkeHun coctaensetr MeHee 100 nc, HO B HacTosiweM cTaHgapTte TpebyeTtcs, 4ToObI
BpeMs HapacTaHus Toka 6bino paeHo (0,8 £ 0,2) HC Npu M3MepeHUn B TOYKE KOHTaKTa ¢ uenblo. [ns 3Toro ucneitaTternb-
Hble reHepaTopbl AMEeKTPOCTaTUYECKMX Pa3pAA0B KOHCTPYUPYIOT Tak, YToBbl YBENUUYUTL BPEMSI HApacTaHUsi TOKa OT OYeHb
HeGonblOro B pene 4o CTaHAAPTU30BAHHOIO 3HAYEHUs1 B Pa3psigHOM HaAKOHEYHUKeE;

g) nepexoaHble 3IEKTPOMArHMTHLIE NOMS BbI3bIBAIOTCS NMPOU3BOAHBIMM MO BPEMEHN BCEX TOKOB U NMPOU3BOAHBLIMU
no BpemMeHW NnoTHocTH 3apsiga. Heobxoaumo oTMEeTUTE NPUHLMNMANBHYIO Pa3HULY SNEKTPOCTaTMYECKUX pa3psifoB OT
UCMbITaTENbHOIO reHepaTopa u OT YenoBeka ¢ MeTannuYeckum npeameTom B pyke. [lns pa3psiga oT YenoBeka HapacTa-
HWe ToKa B Ayre npeactaBnsieT cobom KpaTKOBPEMEHHbIM NPOLIECC, KOTOPLINA M onpeaensieT CnekTp NepexoaHbIX 3MeKTpo-
MarHutHbIx nonein. OAHako ANs UCNbITaTeNbHOrO reHeparopa 3NeKTPOCTaTUYECKMX Pa3psiioB B KOHTAKTHOM peXume
BbICOKOYACTOTHbIW CMEKTP onpeaensieTcsl He BpemMeHeM HapacTaHusl ToOka B pa3psiiHOM HaKOHEYHMKE, a BPEMEHEM
YMEHbLUEHNSI HanpsbkeHusl B pene;

h) yunTbiBas T0, YTO BCE M3MEHSIIOWMECH TOKN B UCTILITATENBHOM FeHEpPaTOPE Bbi3bIBAIOT MOSIBNEHUE NEPEXOAHbIX
3MeKTPOMarHWTHbIX MONew, crneagyeTt oTnAMYaTh NepexoaHble Mnorsi, CoO34aBaeMble U3MEHSIIOLLMMUCS TOKaMu B pene anu-
TenbHocTbio 100 Nc, OT  nMepexoaHbiX NoMew, BbI3LIBAEMbIX W3MEHSIIOLMMUCH TOKaMM B TOYKE pa3psiaa AnUTerbHO-
ctbio (0,8 + 0,2) He. MepexogHble Nons, BbidbiBaeMble GLICTPEIMM TOKaMKU B UCNIbITATENBHOM reHepaTope, SIBINATCA, KakK
NPaBwuIo, HEXenaTerbHbIMU, T. K. OHU TMPUBOAAT K MOSIBNEHUIO BBICOKOHACTOTHLIX COCTABNAOWMX MONA, OTCYTCTBYIOWMUX
npy 3KBMBaNeHTHOM pa3psiie OT YEroBEKa C TEMU Xe 3HAYEHUAMU BPEMEHN BO3PACTaHWUA TOKa B TOYKE paspsga.

Bknag GbicTpbiX NpoLeccoB B 06pa3oBaHue NepexodHblX 3NeKTPOMAarHUTHLIX Monei B 3HaYMTeNbHOW cTeneHu
32BUCUT OT KOHCTPYKLMM UCTbITATENbHOIO reHeparopa. [JaHHble 3NeKTpoMarHuTHele NoNsa MoryT 6uiTb NOAABMNEHE! UMK
MOTYT 4OMVHUPOBATb NPY UCTILITAHWSIX B 3aBUCMMOCTU OT NPUMEHAEMOr0 UCNLITAaTENbHOrO reHepartopa. K coxanenuio,
TpeboBaHWA K AaHHBIM NEPEXOAHbLIM 3MEKTPOMArHUTHLIM MONSAM B HACTOALWEM CTaHAAPTE HE YCTaHOBNEHb!, B pe3ynbTa-
T Yero BNUSAHWE NepexofHbIX norei Ha yHKUMOHMPOBAHUE CNBITYEMOro TC MOXET CUNbHO 3aBUCETb OT KOHKPETHO-
ro ucnblTaTenbHOIO reHeparopa.

D.2 Peakuuu ucnbityemsbix TC Ha BO3AeACTBME INEKTPOCTATUYECKUX Pa3panoB

Bo Bpemsi nucnbiTaHuii HA YCTOWUYMBOCTb K 3MEKTPOCTATUHECKUM Paspsagam NpoeepsioT peakuumn ncneityemoix TC
Npy pasnUYHbIX 3NEeKTPUYECKUX BO3OENCTBUSIX.

K HumM oTHOCsITCS:
- HanpspkeHue, cnocobHoe Bbi3aBaTb NPobOoi  ANSNEKTPUKA;

- AIBMEHNs1 BTOPUYHOIO Npo6osi B 3a30pax, yAaneHHbIX OT TOYKU UHXKEKLUUWN;

- MageHus1 HanpsKeHWsl, BbI3BaHHbIE MPOTEKAHUEM TOKOB B COMPOTUBMNEHUAX;

- MarHWTHbIE MOIS, Bbi3bIBAEMblE U3MEHEHUsIMM TOKa (nponopunoHansHulie Ldildl);

- MarHuTHbIE MOIS1, Bbi3biBAOLWME HABEAEHHbLIE HANPSHKEHUS;

- SNEeKTpUYECKUE NMOJsl, Bbi3biBAlOWME HaBeAeHHbIe HaNPsSHKEeHUs, KOTopble MOryT BbiTe NoNamMu ganbHen U Gnvx-
HEeW 30H.

YunTbiBasi, UTO 3MNeKTPOCTAaTUYECKUIA Pa3psif NpeacTaenseT coborn COBOKYNHOCTL BO3AENCTBYIOWUX (DAKTOPOB, UC-
NblITAHNA HA YCTOWYMBOCTL K QCP OTnMualoTcsi B 3TOM OTHOLWEHUU OT UCMILITAHWIA HA YCTONYUBOCTDL K 3NEKTPOMArHUTHOMY
nonio.

Hwxe npuBegeHbl HEKOTOPLIE NPUMEPBI HApyLIEHNI PYHKLUMOHUPOBAHUA UcnbiITyeMbix TC B pesynbraTe BO3Aen-
CTBUA 3NEKTPOCTATUUECKNX Pa3psiioB:

- pa3psiq Ha pa3beM COEAMHUTENS], BbI3bIBAOWUN PA3PyLWIEHNE UHTErPanbHON CXEMBI.

B aaHHOM crny4ae Nopor paspylueHUs1 ONPeaenseTca SHepruen, nepeaBaemMoil MHTErpanbHol Ccxeme, Makcu-
ManbHbEIM TOKOM UMK 3apsiioM NepefalloWwmnmMcst Yepe3 UHTErpaneHylo cxemy;
- pa3psig Yepes 3a30p B NNacTUKOBOM KOPMyce, B pe3ynbTaTte KOTOPOro Uckpa AoCTUraeT UHTerpanbHOW CXeMbl.
B gaHHOM criyuyae UcnbiTaHue 3neKTpocTaTUYECKMM PaspaaoM onpegensieT BO3MOXHOCTb npo6osi avanekrpuka
yepes TPeLLMHY B MNacTUke;
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- paspsg Ha waccu, Bbi3blBawLmii c60ii B cucteme, YCTaHOBNEHHOW B liaccu. B gaHHOM cnyvyae nepexofHble
nonsa npy 371eKTpocTaTuyeckom paspsge, BO3AeNCTBYHOWME Ha NpoBofa, pasBOAKY WM HEenocpeAcTBEHHO Ha WHTer-
pasibHble CXEMbI, BbI3bIBAKOT NOSAB/EHNE HANPSXKEHWUA WM TOKOB, KOTOPble MOTYT HapyLuUTb formyeckue yHKunm o6opy-
[0BaHunsA.

CBA3b pas3psAfHOro Toka B WCMNbITaTe/IbHOM reHepaTope 3/IeKTPOCTaTUYEeCKMX Pas3psfoB C BO3HMKAKLWMMKU Npu
9TOM 3/IEKTPOMArHUTHbIMK NONSAMW ONpejensieTcs, npexae BCero, 3HavYeHmem MNpovM3BOAHON pas3psfHOro Toka Nno Bpe-
MeHW. B panbHeliwem CBA3b MeXAy BO3HUKLWIMMMW 3N1EeKTPOMarHUTHbIMU MOMSMW U NPOBOAOM, PasBOAKON WAW WHTer-
pasibHO cxemoil B ucnbityemom TC 6yaeT 3aBUCETb OT CKOPOCTU U3MEHEHMWI 3NEKTPUYECKOro U MarHUTHoro nonei. Mpu
9TOM B/AMUSHWE MNPOU3BOAHbLIX N0 BPEMEHW MNPOLEeCccoB, MPOTeKalLnX Mpy CO34aHun 3NeKTPOMarHWTHbIX nonei u
WHAYKLMKX, NPUBOAUT K pasnuuunio opmM uMNynbca paspsfHOro Toka W HaBeAEHHbIX HanpshkeHwid B npoBojax u
passogke. Kak npaBuio, HaBefeHHble HanpshXXeHWs UMET MEeHbLUyl LUMPUHY NO0Chl YacTOT B CPaBHEHWUM C NOJI0COiA
4acToT paspsfHOro Toka MCMblTaTe/IbHOro reHeparopa.

M3-3a 3aBMCMMOCTU XapakTePUCTUK NEPEXOAHbIX 3/1eKTPOMAarHUTHbIX NOJse OT KOHCTPYKLUU OTAENbHbIX UChbITa-
Te/bHbIX TEHepaTopOB 3/IeKTPOCTATUYECKMX paspsagoB  (0COG6EHHO B YacTWM COCTaBAAKLWMX MOMS Ha YacToTax CBbllle
300 MIy) MOXHO nonaraTb, YTO HaBeAEeHHble TOKM B pa3BoOKe, NPOBOAAX WU B MHTErpabHbIX CXemax Takxe 6yayT B
3HaYMTEeNbHOM CTEMNeHn 3aBUCETb OT KOHCTPYKUWWM MCMbITATENIbHOrO reHepartopa. Pas3nuuma napameTpoB HaBeAeHHbIX
TOKOB MOTyT NPMBECTU K pas3bpocy pe3ynbTaToB UCMNbITaHWA (CBA3a@HHbIX B GO/MbLIMHCTBE C/lyvyaeB C HapyLleHneM (yHK-
LMOHNPOBAHMA CUCTEM, HO HE C UX paspyLleHMeM), ec/m OAHO W TO xe ucnbityemoe TC MCNbITbIBAOT C NPUMEHEHMEM
pa3nnMyUHbIX UCMbITATE/IbHBIX TeHepaTopoB 3/IEKTPOCTATUYECKUX pa3psAnoB W eCNU U3roTOBUTESNb UCMbITATENBHOIO reHe-
patopa He NPeanpuHAn Mep No yMeHbLUEHWUIO HeXenaTeflbHON COCTaBAALWEeRn 3/1eKTPOMarHUTHbIX Nonei, Bbl3blBae-
MbIX ObICTPbIM CHMXEHMEM HanpskeHus B pene. Heo6Xxo4uMo OTMETUTb, YTO pas/Muna pesy/ibTaToB UCNbITAHUA MOryT
6bITb, Mpexae BCero, Npu BOCNPUMMUMBOCTU UCMbITYeMbIX TC K BbICOKOYACTOTHbIM 3/IEKTPOMArHUTHLIM NOMAAM  (Ha
yactoTax cBbiwe 1 Mwu).

D.3 NepexofHble nonsa npu BO3AEWCTBUM 3NEKTPOCTATUYECKUX paspsasos

B HacToswem nogpasgene npuBefeHbl pe3ynbTaTbl M3MEPEHU  NepexofHblX 3NEeKTPUYECKUX U MarHUTHbIX
nonein anekTpocTaTuyecknx paspsfoB OT MEeTa/l/IMYECKOro npeamerta B pyke yenoBeka npu HanpshkeHun 5 kB. Mpaeans-
HbI UCNbITATENbHbIA reHepaTop 3NeKTPOoCTaTMYecknx pas3psfoB AO/DKEH cOo34aBaTb Takume Xe MNons nNpu UCNbITaHuaX B
KOHTaKTHOM pexume ¢ HanpsbkeHnem 5 kB. PesynbTaTbl U3MEpeHWid noaydeHbl C NPUMEHEHUEM LUMPOKOMNOMNOCHbBIX
CeHcopoB nons (Npy HepaBHOMEPHOCTM 4YaCTOTHOWN xapakTtepucTukm + 1 gb B nosnoce 4vactot 1,5 My — 1,5 Mw),
pasMeLlleHHbIX Ha BepTWKasbHOM OMOPHOM NNacTUHe Ha paccTosHuM 0,1 M OT TOYkM paspaga (NoNoXeHusa uenu).

PesynbTatbl M3MepeHWin HanpsHXXEHHOCTU 3/1eKTPUUYECKOro Nons npeacrtasfieHbl Ha pucyHke D.1.

Hanps»keHHOCTb 3/1eKTPUYECKOro Noss, KB/Mm

Bpemsi, HC Bpewms, HC

PucyHok D.1 — 3aBUCMMOCTb OT BPEMEHU HAaMpPsSXeHHO- PucyHok D.2 — 3aBUCUMOCTb OT BPEMEHU HAMpPSXEeHHO-

CTWN 3/IEKTPUYECKOr0 MONA NPU 31eKTPOCTaTUHECKOM pas- CTW MAarHWTHOTO MOAs NPU 3N1EeKTPOCTATMYECKOM pa3ps-

psife OT yenoBeka, AepXaliero MeTannuuyeckuii npepg- e OT YenoBeka, AepXallero MeTanMyeckuii npegmer,

MET, 3apsKEHHbIV A0 HanpshkeHusa 5 kB. M3amepeHnss Ha 3apsKEHHbIN A0 HanpshkeHua 5 kB. MamepeHuss Ha pac-

pacctosHun 0,1 m npu pavHe gyrm 0,7 MM U BpeMeHu ctoAHun 0,1 M npu anuHe gyrm 0,5 MM 1 BpeMeHn Hapa-
HapacTtaHusa cunbl Toka 850 nc ctaHusa cwuabl Toka 500 nc

Bpems yMeHbLIeHNUs1 HanpshKeHHOCT 3M1eKTPUUYECKOro nosist Ha pucyHke D.1 cooTBeTCTBYeT BpEeMeHM HapacTta-
HUA ToKa paspspa.

Pe3ynbTaTbl U3MepeHUii HanpsHKeHHOCTU MAarHUTHOTO MNons NpeAcTaBfeHbl HAa pUcyHke D.2.

3aBUCMMOCTb HaMpPSHKEHHOCTU MarHMTHOTO NoNs OT BPEMEHW Ha pucyHke D.2 noBTopsieT hopMy Toka paspsija.
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Bo3mMoxHOW npo6aemoli ucnbiTaTeslbHbIX reHepaTopoB 3/1EKTPOCTATUYECKMX Pa3psLoB ABNAIOTCA KonebaHus npu
BO3pacTaHuu Toka paspsga (Ha3blBaemble TaKke «3BOHOM»). Kpome Toro, nepexofHble nons OT UCMbITaTesIbHbIX FeHe-
paTopoB 3/1IEKTPOCTATUYECKOTO paspsfa MOryT OT/MYaTbCA OT NOJEW, BbI3BaHHbIX Pa3psfoM «4YeloBEK — METali», B
3aBMCUMOCTM OT OpMeHTauun JaTymka Mons OTHOCUTENIbHO MCMbITaTeNbHOIO reHeparTopa M 3a3eMsiowWwero npoeoja.

D.4 HaBefeHHOe HanpsikeHwe B Masioil netne

Mpy BO3HWKHOBEHUW MNEPEXOAHbIX MOMe 3NeKTPocTaTMYecKoro paspsiga npouMcxoAuT npouecc HaBeAeHus
HanpshkeHWs B TPacCUMPOBKE MeyaTHbIX nnat. [na M3MepeHuss HaBeAEeHHbIX HampshKeHW NPUMEHST MeToh «Masioi
netnu». Tpy UCNONb30BaHUWN MaJIO NeTn, pasmellaeMoil Ha nnacTUHe 3a3eMeHNs, N3MepPeHUs BbICOKOYACTOTHOM
COCTaBNSAOWEN NepexofHbIX Nofeil MOXHO NPOBECTW Tak, YTobbl He noTpeboBanacb KannbpoBKa LUMPOKOMOIOCHBIX
CEeHCOPOB M0MA 1 pesynbTaTbl U3MEPEHUs OTPaXasn MPOLECC MHAYKUMWN HanpshkeHnii B MPOBOAHMKaX 6oniee YeTko, vem
pesynbTaTbl M3MEPEHMSA NapameTpoB 3/1EKTPOMArHUTHOrO nons. McnbiTatenbHas ycTaHOBKa NpefcTaBfieHa Ha pu-
cyHke D.3.

Hanpasnexve
K ucrnbITaresibHomy
reHeparopy
Bpewms, Hc
PucyHok D.3 — lMonykpyrnas netns Ha nnac- PucyHok D.4 — 3aBMCUMOCTb OT BPEMEHWN HanpsKeHus, HaBefeH-
TVHe 3a3eM/ieHuns HOr0 3/1eKTPOCTaTUYECKMM Pas3psagoM B MOMYKPYrolh netne

3aBMCMMOCTb OT BPEMEHW HaBEeLEeHHOro HanpsXKeHusl, BbI3BAHHOTO 3/IEKTPOCTATUYECKM pPa3psiioM «YesloBeK —
MeTa/1» Mpu HanpskeHnn S KB ¢ BpemeHem HapacTtaHus cuibl Toka 850 nc, npegctasneHa Ha pucyHke D.4.  Tpu
N3MepeHnax MpUMeHsNacb NoNykKpyrnas netnsa paguycom 14 mm, guvameTtpom nposoga 0,7 mm, pasMelleHHas Ha
pacctosiHum 0,1 M OT UCNbITATENIbHOINO reHepaTopa 3/iekTpocTaTuyeckmux paspagos. AnvHa gyrm  pasHa 0,8 mm; nony-
Kpyrnas netns HarpyxeHa conpotussieHvem 50 Om.

D.5 i3amepeHue nsnyyaembix noseil, BbI3BaHHbIX 3/IEKTPOCTATUUYECKMMU pa3psgamu, € NOMOLLb0 KOMMep-
YeCKMx CEeHCOpOoB noss

Vi3mepeHuss usnyvaemblx 3NEKTPUYECKMX U MarHUTHbIX MONel, Bbi3BaHHbIX 3N1E€KTpOCTaTUYECKUMY pa3psajamu,
MOryT 6bITb NMPOBEAEHbI C MOMOLLbI0 KOMMEPYECKUX CEHCOPOB NOJIS.

MprMep ycTaHoBKW AN151 U3MEPEeHUs U3nyvyaemblix nonei npueefeH Ha pucyHke D.5.

PucyHok D.5 — lMpumep YCTAHOBKM ANSi M3MEPEHUS U3/TydaeMblX 3/1eKTPUUYECKUX U MarHuT-
HbIX MOfeli 3NeKTPoCTaTUYEeCKUX paspsioB
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Lna n3mepeHns 31eKTPUUECKUX U MarHUTHbIX Noseli ¢ NPpUMEHEHMEM YCTaHOBKM MO pucyHky D.5 ucnonb3ytoT:

- undpoBO 3anomMuHalWmMii ocumnnorpad WUPUHOA Nonocbl He meHee 2 ITu;

- Habop KOMMEpPUYECKNX CEHCOPOB MarHUTHOro noss (Masas neTns ¢ 3KpaHoOM A1 UCK/THYEHNUS BVSIHUS 3/1EKTPU-
Yeckux mnosiei) W 3eKTPMYeckoro nonst (HECMMMETPUYHBIA OAHOMOJIIOCHbIA  BUGpaTop):

- KoakcuasnbHbIl kabenb conpoTuBneHnem 50 Om:

- UCNbITaTe bHbI reHepaTop 3/1eKTPOCTaTUUYECKMX Pa3psaoB.

M3mepeHns cnepyet NpoBOAMTL B 3KpPAHMPOBAHHOM MNOMeLLeHUU (EC/IM OKpyxXawllas obcTaHOBKa He co3gaeT
CYLL,eCTBEHHbIX MOMeX, NMPUMEHEHUEe 3KPaHWPOBAHHOIO MOMeLLeHUA He TpebyeTcs). HanpsikeHue wcnblITaTesibHOro
reHepaTopa [0/MKHO ObiTb 5 KB. Pa3psifiHblii TOK U3MepPSIOT C UCMONb30BaHNEM AaTuyvka TOKa, COOTBETCTBYHOLLEro Tpebo-
BaHVAM NpunoxeHna B. PaspagHbli TOK cpaBHMBAKT C ONMOPHOW hopmoi Toka. LindppoBoit ocuunnorpad pacnonaratT
B 3KpaHWpPOBaHHOI kamepe.

CeHcopbl NoONsi COeAMHSIOT C OCLUAIorpad)oM KoakcuasbHbiM kabenem conpoTueneHnem 50 OM, NpoxoAsiliym
yepe3 pebpo 3KpaHMPOBAHHOIO KOXyXa, kKak nokasaHo Ha pucyHke D.5. KoakcumanbHblii kabenb Ao/mkeH 6biTb pacnosio-
XeH Tak, YTobbl He MOABEPraTbCsl B/AUSIHUIO M3/yvyaeMblX Nonei (A5 3TOro HeaKpaHWpPOBAHHbLI KoakcuasbHbIA kabenb
pasMeLLalT BO3MOXHO G/MXE K 3KpaHUPOBAHHOMY KOXYXY, 9KpPaH 3KpaHWPOBAHHOTO Kabens COefUHSIIOT C KOXYXOM).

C ucnonb3oBaHMeM ocuunnorpada M3MepsiloT HanpshkeHne Ha conpoTurieHun 50 OM. DnekTpocTaTuyeckuii
pa3psj, nogalT B KOHTAKTHOM pexuMe Ha 60/bLlyo NOBEPXHOCTb 3KpaHMPOBAHHOTO Koprnyca. McnbiTaTenbHolli reHepa-
TOp 3/1eKTpoCTaTMUYECKMX paspsanoB CABMTalOT NpU nojadve paspsifjoB, € TeM 4TOOGbl U3MEPUTb U3/lydaeMble MoNs Ha
pasnINyHbIX PacCTOSAHUAX OT CEHCOpPOB.

DNeKTpMyecKkoe 1 MarHMTHOE Mosie, BbI3BaHHOE 3MEKTPOCTATUYECKMMY paspsifiaMu, pacCcUMTbIBAOT C y4eTOM K3-
MEpPEHHOro HaBeAEeHHOro HanpsKeHWs1 B Harpyske ceHcopa. [ns 3Toro:

- U3MepsIT € MOMOLLbI LUMGPOBOro ocuunnorpada HanpsbkeHne u () Ha Harpyske 50 Om, HaBefeHHOe M3ny4a-
eMbIMW MOMSIMK, CO34aBaeMbIMU UCMbITATeNIbHbIM FeHepaTopoM:

- C ucnonb3oBaHneM npeobpaszoBaHus Pypbe paccUMTLIBAOT CMEKTPasibHYK MIOTHOCTb V (C0) HanpshkeHus v (b);

- paccunTbIBaOT UK U3MEePSIIOT nepefaTouHyo yHKLMI0 T (C0) UCMONb3YEMOro CeHcopa TOKa;

- paccuMTbiBalOT 3aBUCMMOCTb OT BPEMEHU HAaNPsSHXKEHHOCTW 3NEKTPUYECKOro E(t) M MarHUTHoro H(t) nonei kak
obpartHoe npeobpasoBaHue dypobe V (co)/l (co).

HekoTopble pe3ynbTaTbl BblYUCAEHWU NpuBeAeHbl Ha pucyHkax D.6 u D.7. [JaHHble YMCNOBOro MOAeNnpoBaHuUs
MCMNO/b3YOT A1 NPOBEPKM NPOLEAYPbl BbIYUCNEHUSI HANPSHXKEHHOCTM MarHUTHOTO MOMSI UCXOASt U3 AaHHbIX U3MEpPeHus
HanpshKeHnss B NeT/IeBOM CEHCOpe.

Bpems, HC Bpewms, Hc

PucyHok D.6 — CpaBHeHMe M3MepeHHOro (cnsaowHas nu- PucyHok D.7 — CpaBHeHMe 3HauyeHuii HanpshKeHHOCTU
HWA) U BbIYUC/IEHHOTO (NMYHKTUPHASA NNHWA)  HanpshKeHWi MarHUTHOTO MO/, BbIYUCNEHHBLIX MO pe3ynbTaTtam Wu3-
B MeT/IeBOM ceHcope (3neKTpocTaTuyecknii paspsg Ha pac- MepeHuii HanpshkeHus B MeTneBoM ceHcope (cnsoul-
CTOSIHMM 45 cM 0T ceHcopa) Has NMHUA) M1 MeTOAOM YMC/IOBOroO MOJENMpPOBaHus

(NYHKTUPHas NuHnA) (3nekTpocTaTUYecknuin paspsg  Ha
pacctosiHum 45 cm 0T ceHcopa)
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Mpunoxenne E
(cnpaBo4Hoe)

06cy)m:|.e|-me BOMNPOCOB HeonpeaeneHHOCTU U3MepeHUn

E.1 O6wme cBeaeHnnA

MoeTopsiemMOCTb pe3ynbTaToB UCNbITAHWIA B 06NaCTN 3NEKTPOMArHUTHOW COBMECTUMOCTU 3aBMCUT OT MHOMMX BO3-
AencTByOWMX (HaKTOPOB, BAUAIOWMNX HA Pe3ynbTaThl UCNbITAHWIA. Bo3aelicTByowme hakTopbl Bbi3bIBalOT OWMOKM Npu
co3faHum (reHepaumm) puanyeckolrt BENUUUHLI, NPUMEHAEMON NMPU UCNLITAHUSAX (CBOMCTBA 3NEKTPOMarHUTHOW NOMe-
xn). 3T owmnbkn MoryT 6bITh KnaccuUUMpoBaHbl Kak cnydariHble Unu cuctemaTndeckme. COOTBETCTBUE CO3AAHHON C
NPUMEHEHNEM UCTIbITAaTENBHOrO 060pyAOBaHNUA BENUYUHBI, MPUMEHSIEMON NMPU UCTIBITAHUSIX B 00NacTn 3NeKTpoMarHuT-
HOW COBMECTUMOCTH, KONWYECTBEHHBbIM NapameTpam AaHHOW BEIMYMHBLI, YCTAHOBMEHHbIM B HacTosiWeM craHgapre,
noaTBEPXAal0T NPOBEAEHNEM pAga WU3MEPEeHUN (Hanpumep, n3MepeHMeM BPeMeHW HapacTaHusi UMNYyNbCa OCUMMIIOrN-
pacdhom c aTTeHioaTtopamm). PeaynbTaT Kaxgoro uaMepeHus npeacraBnseT coboi npubnuxeHue K Uamepaemon Benu-
YMHE, U3MEPEHHOE 3HAYEHWUE BENUYMHBI MOXET OTMMYATBCA OT UCTUHHOIO 3HAYeHUs U3-3a HEOoNpeAeneHHOCTU U3Me-
perui. MNpu ncneiTaHnsax B 06nacTu 3NeKTPOMarHUTHON COBMECTUMOCTU KPUTUUECKUM 3IIEMEHTOM MpU onpegeneHum
HeonpegeneHHOCT M3MEPEHNI ABNAETCA HeONpeAeneHHOCTb U3MEPEHWHA, CBsi3aHHasl C KanuBpOBKOW MCNblTaTENbHO-
ro o6opyaoBaHus.

Ina pocTmxkeHnsa BbICOKON HAAEXHOCTU PEe3ynbTaToB KanwbpoBkn HEOOGXOAMMO YCTaHOBUTbL UCTOYHUKU Heorpe-
AENeHHOCTU B M3MEPUTENBHOM 060pYyAOBaHMN U 3as8BUTL O HEONPeAENneHHOCTU U3MEPEHUIA.

E.2 Kateropum HeonpeaeneHHOCTH

HeonpepeneHHoOCTb namepernin obbiMHO BKNIOHAeT B ce6A ABe COCTaBrsoWME: COCTABIAIOLLYI0, 0GYCNOBIEHHYIO
cnyyarHbiMy addpekTamm (ganee — coCTaBnALWAsn, OUeHUBaeMaa no Tuny A), U COCTaBrsiioLLyi0, 06YCrNOBNEHHYIO
cuctematndeckummn adektamn (ganee — coctaensaowas, oueHnBaemas no tuny B). Cocraensiowas HeonpeaeneH-
HOCTU M3MEPEHUN, Bbi3biBaemas cnyqanHeimmu addektamu, cBA3aHa ¢ Henpeackasyembimu BodgelicTBusimu. Cocrae-
NA0WAasa HEONPEeAEeNneHHOCTN U3MEPEeHUN, Bbi3biBaeMasa cuctematudecknmm acdekramm, 06bIMHO CBsi3aHa C U3Mepu-
TenbHbIMU Npubopamu. CuctemaTnieckne cocTaensiowme HeonpeaeneHHOCTU U3MEPEHUIA MOTyT BbiTb CKOPPEKTUPOBA-
Hbl MW yMeHbleHbl. CnyyanHble COCTaBNAOWME N3HAYaNbHO HE MOryT ObiTb CKOPPEKTUPOBAaHbLI UMM YMEHbLUEHbI.
B pamkax KOHKPETHOW U3MEPUTENBHON CUCTEMBI MOTYT NPOSABNATLCA BO3AEUCTBYIOWME haKTOPbl, BNUsiiowme Ha nobyio
M3 3TWX COCTaBMSAOWMX.

BoamoxHbl criyuam, korga cocTaensiowasi HeonpeAeneHHoCTU U3MEPEHUiA, Bbi3biBaemasa cnydaiiHbiMn addek-
Tamu, CBSI3aHHAsi C OHUM METOOOM WCMbITaHWK, MOXET CTaTb COCTaBMsoWeli HEeonpeaeneHHoOCTn U3MepeHui,
BbI3bIBAEMON cucTemaTmyeckumn addektamm Ansa Apyroro metoaa, B KOTOPOM MPUMEHAIOTCA pe3ynbTaTel Nepeoro
MeTOoAa WCMbITaHWMA.

Ans Toro, 4To6bl M3bexaTb NyTaHWLbl, BMECTO Pa3feneHusi COCTaBAIOWMX HEONPeAENeHHOCT WU3MEepPeHuii Ha
Bbl3bIBaEMbIE CINyYalHbIMU U cucTemaTndeckumn achdekTamm, NPUMEHSIIOT pasfeneHne COCTaBNAWMX Heonpeae-
NeHHoCcTU Ha karteropum A U B no cnocoby oueHkn ux BKINaAoB B HEONPEAENEHHOCTb U3MEPEHUNA.

[ns oueHKkn BKNagoB COCTaBMNALWMX MO TUNY A B HEONpeAerneHHOCTb U3MEPEHUI NMPUMEHSIIOT CTaTUCTUHECKue
MeTOAb! OLEHKN CTaHAapTHOIO OTKIOHEHWS! NSl CEPUU UCTIBITAHUIA, YUUTBIBas!, YTO 3TU COCTaBNsAoWmMeE 06bIMHO NOAYUNHSI-
I0TCA HOpMarnbHOMY pacnpefeneHuio BeposiTHocTen (cm. Tabnuuy E.1).

Ta6nunua E.1— OueHka BKTagoB COCTaBNAWMX MO TMNY A B HEONpEeAeneHHOCTb U3MepeHUIA

PacnpeneneHue BeposiTHOCTE ®opmyna pacyeta CyMMapHoii MosicHenus
CTaHOapTHOU HeonpeaeneHHOCTn

HopmarnbHoe - [laHHble 4Nnsi NpUMeHeHus!
S S oV CTaTMCTUYECKNX METOAO0B OLIEHKN
U.(y) 1 uj-u L
(n=17= ONPeAEnsIoT, KaK Mpasuso,

no peaynbTatam Bepudmkauum
ucnbiTatensHoro o6opyaoBaHust

Ue (y ) — cymmapHan cTaHgapTHas HeONpPeaeneHHocTb, uj— pesynbTar j-ro  ucnbiTahus, U — cpepHeapud-
MeTW4eCcKoe 3HaueHue pe3ynbTaToB WCMbITAHUA, 17 — YUCIO UCTIbITaHWA.

[nsi OUEeHKW BKNaJoB COCTaBMSOWUX HEOMNPEAENEHHOCTU M3MEPEHnA o Tuny B wmcnone3yioT apyrve cnocobbl.
OTn cocTaensowme obbIMHO CBA3AHLI C TakMMK 3dhdekTamMmm, KaK paccornacoBaHusl, Nnotepu B kaGensix, HeNnMHeWHbIe
XapaKkTepucTMKM M3MepuTernibHoro o6opyaoBaHust. MNpy aHanuae 3HaueHuin 1 pacnpegeneHns BEpOsiTHOCTEN cocTaBnsl-
lowmx Tuna B HeonpeaeneHHOCTb M3MEPEHUI MOXET OLEHMBATbCA Ha OCHOBE AaHHbIX KanvGpoBKM, TEXHUYECKUX
XapaKkTepuCTMK U3aMepuTenbHOro o6opyaoBaHns, yCTaHOBMNEHHbIX U3TOTOBUTENEM, WM Ha OCHOBAaHWUM OMbITa U 3HAHWIA.
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PasgeneHne cocTaBnsloOWMX HEOMNPeAeNeHHOCT N3MEPEHWI Ha OUeHMBaeMble no Tunam A n B He o3HadaeT, 4To
pasnuyaeTca cama npupoga 8TuMx coctaensowmx. [aHHasa knaccmudmkauus OcHOBaHa Ha oueHke ux npupogsl. Oba
TUMNa COCTaBMAKWUX MOTYT OLEHMBATLCSl HA OCHOBE MNPEeANoNoXeHUiA 0 pacnpegerneHun BEpOsiTHOCTEN, U COCTaBMsIO-
wye HeonpedeneHHocTM Ntoboro TMna mMoryT GbiTb OXapakTepu3oBaHbl CTaH4APTHBIM OTKITOHEHWEM.

E.3 OrpaHunveHus

B koHTekcTe TpeboBaHuii HACTOSILLErO CTaHAapTa NPUMEHSIIOT Creaytowmne orpaHuYeHnsa U yCroBust:

- BlogpKeT HeonpeaeneHHOCTU U3MEPEHUIA OrpaHNYMBalOT COCTABNSIOWMMM  HEONpeaeneHHOCTU, OLeHUBaEMbI-
MM no Tuny B (Bbi3biBaeMbiMKM  MamepuTenbHbIMKM Npubopamu). 3TO HE 03HaYaeT, YTO crneayeT UTHOPUPOBATL BIUSIHUE
COCTaBMsAOWMX HEONpedeneHHOCTH Mo TNy A, KOTOPbie JOSMKHbLI OLEHMBATLCA WCMbLITATENbHLIMU U KarTMBPOBOYHbLIMM
nabopaTtopusiMm No OTAENBHOCTU Ans nonyyeHns Gornee NONMHOM KapTWHbI HEONPEAENEHHOCTU U3MEPEHMIA;

- BCE BKNagbl B HEONPEAENEeHHOCTb UBMEPEHUI CUHUTAIOT HEKOPPENUPOBAHHLIMMY;

- OOBEepUTenbHY0 BEPOATHOCTb NPUHMMAIOT paBHoW 95 %.

MpumedaHune—Tlpumepsl GlomkeTa HeonpeaeneHHOCTU n3MepeHuii no Tuny B npueegeHsbl B Tabnvuax
E.3—E.5.

E.4 PacuyeT HeonpeaeneHHOCT M3MepPeHUIA Npu oueHKke no Tuny B

CraHgapTHY0 HeonpeaeneHHOCTb AN COCTaBMNAWEN PaCCUMTLIBAIOT AEMNEHUEM MOITYYEHHOINO 3HaueHWUst Co-
cTaBnsAwwWwer Ha Ko3MPULUNEHT (QenuTens), 3aBUCSILLMIA OT pacnpenerieHns BEPOSITHOCTEN 3TOW COCTaBNSOLLEN.

Ans oTgenbHbIX criyqaeB pacnpenerieHns BePOSITHOCTEN NPUMEHSIOT AenuTenu, ykaszaHHble B Tabnuue E.2.

Tabnuua E.2— JenuTenu gnsa otaenbHbIX CyyYaeB pacnpeaeneHns BeposTHOCTEN

Pacnpepenenue Jenutens MosicHeHus
BEPOSATHOCTEN
HopmanbHoe KoathdmumeHt oxeata k Onsa goBepuTensHoON BepositHocTh 95 %

npvHUMaloT k = 2.
3HaveHne cocTaBnsowei nonyyaior o6b4HO
13 cepTnUkaToB KanubpoBku

PaeHomepHoe 3 3HaueHne BENWUMHLI NONy4aloT 06bIYHO M3 AaHHbIX
na3rotoBuTENs o npubope

HeonpeaeneHHocTb paccornacoBaHus.
Bxknagbl B HEONpeaeneHHOCTb Hanbonee
BEpOATHbI B Mpejenax HOpMbl

U-oGpasHoe JE

[ns cnyyaes, korga pacnpegeneHve BeposiTHOCTU HEU3BECTHO, NO YMONYAHUIO NMPUHUMAIOT PaBHOMEPHOE pac-
npegeneHue.

CyMmapHyto cTaHgapTHYI0 HeoNnpeaeneHHOCTb U3MEPEHUI BbIYUCASIOT € NPUMEHEHUEM 3HAYeHUI CTaHAAPTHOM
HeonpeaeneHHoCTM cocTaBnAWmx. [na aToro Heo6xoaumo y6eanTbCes, YTO 3HAYEHUS1 BCEX COCTaBNAIOWMX Bblpaxe-
Hbl B OAVMHAKOBbIX edWHWLaX, COCTaBnsolue ABNAIOTCSH HEKOPPENUPOBaHHLIMK M NpU pacyeTax B norapugmmyeckom
macwTabe o6beanHsOTCA CyMMMpOBaHMeM (BbipaxatoTcst 06biuHO B geumbenax).

OpHako npu KkanvbpoBKe UCNbITATENbHLIX FEHEPATOPOB INEKTPOCTATUUECKUX Pa3PSA0B U USMEPEHUAX 3HAYEHUSA
COCTaBMNAOWMX AOMKHbI GbITe NPeAcTaBneHsl B NPOLEHTaXx.

3Ha4eHns COCTaBNAOWMX paccyHUTLIBAOT no dopmyrne

3HaJYeHUe cocTasnsiouleit B geunbenax

10 20 x 100. (E.1)

3HavyeHne cyMMapHOM CTaHOApTHOW HeOonpeaeneHHoCTM  M3MepPeHwWn U, (y) paccuuTbiBaloT No dopmyne

Ug(y) = ,IZLU? ), (E2)

roe u;j{y) — cTaHgapTHas HeonpeAeneHHOCTb /- COCTaBNSIOWEN.

t — pacnpegenenune CTblogeHTa aaeT kosdduuneHT oxeaTta k (T. €. MHOXUTENDb Ansl CyMMapHOW cTaH4apTHOW
HeonpeaeneHHOCTH), Npegnonaras, YTo BbIXOAHas NepeMeHHas y NoAYMHAETCA HOPMAarbHOMY pacrnpefeneHmio.

YMHOXasA U(y) Ha koatbduuMeHT oxeaTa K, Nony4Yaem 3HaueHWe paclVpeHHOW HeonpegeneHHOCTU U3MEPEHWIA,
obecneunBatolein GonblKi AOBEpUTENbHbIM MHTepBan. KosddurumneHT oxBaTta 3aBMCMT OT uMucna cTeneHer ceoboapi,
BbIYMCMEHHOIO U3 OTHOWEHWUSI HeonpeaeneHHOCTeN, oueHBaEMoro no Tunam A u B.

E.5 CocTtaBneHue GlogxeTa HeonpeaeneHHOCTN

Brogxet HeonpeaeneHHOCTN naMepeHuin npegctaenseT cobol CNMCOK BO3MOXHbLIX UCTOYHUKOB OLWMGOK U3me-
PEHUI C OLUEHKOW WX pacnpegeneHust BeposiTHOCTEN.
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Bbumncnenne 6iogxeta HeonpeaeneHHOCTU COCTOUT U3 creayiomX 3Tanos:

a) onpegeneHne napameTpoB (U3NHECKOKN BENUUMHBI, NPUMEHAEMON NpU UcNbITaHWAx B o6nactm AMC (cBoii-
CTBa 3MEKTPOMAarHUTHOW NOMEXM), CO3AaBaeMON  UCTbiITaTeNbHbLIM 0GOPYAOBAHMEM NPU NPOBEAEHUW UCMLITAHUIA HA
NOMEXOYCTOWHNBOCTb;

b) npenTudunKauna coctaBnAOWMX HEONPEOENEHHOCTU U3MEPEHNI (BKNAAOB B HEONpeaeneHHOCTb) U KX
3HAYEHUI;

C) onpegeneHne pacnpegeneHus BEPOATHOCTU KaXaol COCTaBNAOWEN;

d) BbMMCNEHWE 3HAYeHns1 CTaHAAPTHON HeonpeaerieHHOCTU U (X;) ANA K&KAOW COCTaBNAIoWen;

€) BblMMCNEeHUe CyMMapHO CTaHAapTHOW HeonpeaeneHHOCTN U3MepeHwii U (y), koatduumeHTa oxeara k n pac-
LUIMPEHHON HeonpeAeneHHOCTU uamepenun U, = uy(y) k;

f) ydeT BnuAHUA 3HaUYeHUs1 pacwMpPeHHON HeonpedeneHHOCTU U3MEePEHUI NpU NPOBEAEHUN NCNbITaHWIA Ha NoMe-
XOYCTOWUMBOCTb;

g) YyKazaHue 3HauyeHus1 pacluMpeHHOW HeomnpeAeneHHOCTU U3MeEPEHU B AOKYMEHTax CUCTEMbl MEHeIKMeHTa
KauecTBa (nNpu HeobxogumocTw).

B npoTtokonax wcnbITaHWA HA MOMEXOYCTOMYMBOCTbL, NPOBEAEHHBbIX MCNbITaTenbHOW nabopaTopueid, 3HaYeHue
paclmMpeHHOW HeonpeaeneHHOCTU N3MEPEHNI YKa3biBalOT B TEX CIy4yasix, ecrv 31o TpebyeTca HOpMaTUBHbLIMU JOKY-
MEHTamm.

Mpumepbl Gl0gKETOB HEONPEAENEHHOCTN N3MEpEHUIA ¢ naeHTudUKaumei cocTaBnsiiowmx (BKNagoB) W yCTaHOB-
NEHWEM nX 3HaYeHun npueegeHsl B E.6.

CnepgyeT 0TMETUTB, YTO NPUMEpPLI 610AXETOB HEONpeAENeHHOCTU U3MEPEHUI NPUBOASATCS AN 06LWero cBeieHus.
KannbpoBouHas unu ucnoitatensHas nabopatopus gorkHa onpeaenutb AeWCTBUTENbHBIA NEepeYeHb COCTaBMSIOLMX
(BKNagoB) M X peanbHble 3HAYEHWA ANs CBOUX YCTaHOBOK. OKOHYaTenbHbIM 6lompKeT HeonpeaeneHHOCTU 3MepeHuii
MOXET BKIoYaTh B cebs OrpaHnyYeHHbIN NepeYeHb COCTaBnsIioWUX, NMPUHMMAaeEMbIX BO BHUMaHue 6e3 y4yerta [JonosHu-
TENbHLIX BKNAAOB, YTO NPU CPABHEHUW 3HAYEHUW HEONPEAENEHHOCTN U3MEPEHUIA B pPa3nUYHbIX UCMbITaTenNnbHbIX nabo-
patopusix obecneumBaer nyulme pesynbraTtbl.

E.6 CocTaBnsowme HeonpeaeneHHOCTU U3MEPEeHUA NpY nogaye 3MeKTPOCTaTUYECKUX pa3panos

PacueTel HeonpeaeneHHOCTU U3MEPEHUn NPU KanMbpoBKe UCMbITaTENbHbLIX FEHEPATOPOB 3NIEKTPOCTATUYECKUX
paspagoB, aTakke MPU UCTBITaHUAX Ha YCTOMYMBOCTB K 3rEKTPOCTaTUYECKUM pa3psiiaM He JOMKHbI NPOBOAUTLCA TEM
Xe cnocobom, YTo K pacyeTbl HeoNpeaAeNneHHOCTU U3MEePEeHUii NapaMeTpoB 3MUCCUM SMEKTPOMAarHUTHLIX MOMEX,
T. K. Ppe3ynbTathbl UCMbITAHWA HA MOMEXOYCTOMYMBOCTL NPEACTaBNAOT HE B YNCIOBON hopme, a B BUAE 3aKNOYeHUs!
«COOTBETCTBYET»/ «HE COOTBETCTBYET».

B npouecce wenbiTaHW Ha YCTOMUMBOCTB K 3MEKTPOCTaTUHECKUM pa3psgam Ha ucnbityemoe TC noaatot Bo3aen-
CTBYIOLWWYIO0 PU3NYECKYO BENUUMHY (NpeacTaBnsiolyto coboi CBOMCTBO 3MeKTPOMAarHUTHON NOMeXK), XapakTepusyemyto
psgom napametpos. OgHOBPEMEHHO NPOBOASAT MOHWUTOPWUHI OQHOTO UMW HECKONBKMX CUTHANOB, NOMy4YaeMblX OT UCMbI-
Tyemoro TC, nnu ocyLlecTensAoT Bu3yansHoe HabnogeHne 3a coctosiHuem ucnbityemoro TC. Pesynbrartel MOHUTOPUHTA
(BmM3yanbHoOro HabnogeHWsl 3a COCTOSIHUEM) KOHTPOIMPYIOT U CPABHUBAIOT C YCTAHOBIMEHHBIM KPUTEPUEM, YTO NO3BONS-
€T NonyYnTb Pe3ynbTaT UCTIbITaHUsSI «KCOOTBETCTBYET»/«HE COOTBETCTBYETY.

MpumevyaHus

1 Mpu kanuBpoBKe TEPMWH «UCMbITYEMOE TC» OTHOCST K UCTILITATENIBHOMY FeHepPaTopy 3NeKTPOCTaTUYECKUX pas-
psigoB, nognexalwemy KanuGposke.

2 B koHTekcTe TpeboBaHuii HACTOSILLErO cTaHgapTa TEPMUH «M3MEPUTENBHLIA NPUGOP» OTHOCAT K M3MEpPUTENDb-
HbIM npuGopam, UCNonb3yeMbIM NMpU KanmGpoBKe.

Mpu obcyxaeHnn BOMPOCOB HEONPEeAereHHOCTM M3MEepeHUid NMPUMEHUTENBHO K UCMILITAHMAM  TEXHWUYECKUX
CpeacTB Ha MOMEXOYCTOMYMBOCTE HEOOXOAMMO YCTaHOBWUTb, MPUMEHUTENBHO K KAKUM W3MEpsIEMbIM BeNU4YMHam aon-
XKHbl MPOBOAUTBCA pacyeThl HeonpeaeneHHOCTU n3aMepeHuin. Knaccuueckue pacyeTbl HEONPEAENEeHHOCTU U3MepPeHUi
MoryT 6biTb NPUMEHEHbI K M3MEPEHMSIM CUTHAMNOB, MOMyYaeMblX OT UcnbiTyemoro TC B MpoLecce ncnbiTaHuii Ha nome-
XOyCTOMYMBOCTE. OQHAKO M3MEPEHUS MPU KOHTPOIIE NOMEXOYCTOWUMBOCTU SIBMSIOTCS CreundUYHBIMU AN KOHKPETHbIX
ucnbiTyeMblx TC 1 HE OTHOCSITCA K 06nacT NpUMEHEeHUs1 HacTosILEero cTaHgapTa.

Moatomy TpeboBaHus K HeONpPeAeneHHOCTU N3MEPEHUIA AOMKHBI BbiTb YCTAHOBMNEHbI B OTHOWEHUW NapamMeTpoB
KOHKPETHON (DU3NYECKON BEeNnuuMHbI, CO34aBaeMON MU NPUMEHSIEMON NpU UCTILITAHWSIX B 00NacTtu 3anekTpoMarHUTHOM
COBMeCTUMOCTH. HeonpegeneHHOCTb M3MEpPEHWIA B AAaHHOM Crlydae oTpaxaeT CTeneHb COOTBETCTBUS OnpegeneHHbIX
06pasuoB MCMbITaTerNbHOrO 060pyAcBaHMA TPebOBaHWUAM, YCTAaHOBIEHHBIM B CTaHAAPTe HA METOZAbI UCNbLITAHWA.

3HaveHna HeonpeaeneHHOCTN USMEPEHUA, NONyYeHHble Ans KOHKpeTHoro obpasua obopyaoBaHus, He oTpaxa-
10T CTeneHb COOTBETCTBUSA UMWTUPYEMbIX 3ITEKTPOMArHUTHbIX MOMEX, YCTAHOBNEHHBIX B CTaHAApTe Ha METOAbI UCMbITa-
HWIA, peanbHON 3MeKTpoOMarHMTHo 06CTaHOBKE B MeCTax Kkennyarauumn TexHuyeckux cpeacts. CnegoBaTensHo, BONPO-
Cbl, KacalLwyecs yToMHeHWs1 napaMmeTpoB (OM3M4EeCKONn BENUYMHLI NpU ee nogave Ha ucnoityemoe TC (Hanpumep, no3au-
LMOHMPOBaHME «UCKPOBOIO MMCTOMETa» NO OTHOLWEHWUIO K NNacTWHE C AaTYUKOM TOKa), K HEonpeaeneHHOCTU n3Mepu-
TenbHoro o6opyaoBaHUsl HE OTHOCHT.

MockonbKy BNWAHWE KOHKPETHOrO napameTrpa Bo3AencTByoWen hU3NHeckon BENUYUHLI (CBOWCTBA aneKkTpomar-
HWTHOW NnoMexu) Ha ucnbiTyemoe TC anpMopu HEW3BeCTHO U B 6BonbMHCTBE Cny4YaeB BO3AeMNCTBME NOMEXU HA UCTILITY-
emoe TC cBA3aHO C HENWHENHbIMWM CUCTEMHbIMK 3dbdekTamn, ANsa BO3AESUCTBYIOWEN (DU3NUECKON BENUYUHBI He
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MoxeT BbITb YCTAaHOBINEHO eAnHOe 3HaYeHne HeonpeaeneHHOCTU U3MEPEHUIA, YYUTBHIBAIOWEE 3HAYEHUs1 HeomnpeaerneH-
HOCTW M3MepeHuin Bcex ee napameTpoB. Kaxaplii napameTp 3nNeKTPOMarHWTHON MOMEXMU AOrKeH COMNpOoBOXAAaThCS
cneynuyeckum 3HavYeHneM HeonpegeneHHOCTU U3MEPEHUIA, CBAA3aHHOW C BnnAHMeM 6Gonee yem ogHONM COCTaBNSIO-
LLLEeTA.

MpumeyaHune— 3HayeHns1 HeonpeaeneHHOCTU M3MePeHUin Npu KanubpoBKe UCNbITAaTENBHOIO reHepaTopa
3MeKTpocTaTNYeCckMX pa3psaoB NpUBeAeHbl B HACTOSIWEM pasgene B kadyecTee npumepa.

B nepeuHe, NnpyBegeHHOM HUXe, yKka3aHbl COCTaBMAIOWME HeonpeaeneHHOCTH (BKNaabl), yYUTLIBaeMble NPy OLEHKe
BIWSIHWIA Ha U3MepuTenbHble NPUGOPLI U UCTIbITATENbHbIE YCTAHOBKK:

- NMOKa3aHusi MMKOBOIO 3Ha4eHWs1 Pa3psiAHOro Toka (Toka NepBOro MakCUMyma);

- nokazanua npu 10 %-HOM 3HayYeHun pa3psgHOro TOKa;

- nokasaHua npu 90 %-HOM 3Ha4YeHWW pPaspsigHOro TOKQ;

- MOKa3aHWsl 3HayeHusl paspsagHoro Toka npu Bpemenn 30 u 60 He;

- 3HaYeHNEe HN3KOYACTOTHOTO MepeaToHHoro CONPOTUBNEHUA Zgyq

- 3HA4YeHMEe CTaTU4eCKOro (MCMbITATENbHOIO) HanpsKeHUs;

- paccornacoBaHue Lenu «JaTiuk Toka — aTTeHiaTop — kabenb — ocuunnorpady;

- cocTaensiowas HeonpegeneHHocT! MNPy ropu3oHTanbHOM W3MepeHun ocuunnorpadom;

- COCTaBMsWasa  HeonpedeneHHOCTU Npu BepTMKanbHOM U3MepeHun ocuunnorpacom;

- COCTaBnsiioLLas HeONpeaeneHHOCTM 3a CHET Lenu «AaTynk ToKka — aTTeHlaTop — kabenby;

- MOBTOPSIEMOCTb M3MepPeHWii (oueHka no Tuny A);

- OpVEeHTaUMA reHepaTopa 3NeKTpoCTaTUYECcKnX paspadoB (oueHka no tuny A);

- pasMeLleHre reHepaTopa 3NeKkTpPoCTaTM4eCcknxX paspagoe (oueHka no tuny A);

- BAPWaHTbl NCNbITATENBbHON YCTAaHOBKM (OueHKa no tuny A);

- COCTaBnsioWwye HeonpeaeneHHoCTU 3a cveT KanubpoBkM AaTuvka Toka, ocumunnorpada, aTTeHiaTopa.

Heobxoammo yunTbiBaTh, 4TO cocTaBnsowme (Bknagbl), OTHOCAWMECA K KanuBpoBKe U K UCMLITAHWSAM HA MOMEXO-
YCTOWYMBOCTb, HE MOTYT ObITb TEMU XXe. DTO NPUBOAUT K PA3NUUUAM (HE3HAUNTENBbHLIM) GIOMKETOB HeonpeaerneHHOCTH
NS KaXgoro ux 3Tux NpoLeccos.

B HacToswem cTaHpapTe He paccMOTPEHbl acnekTbl, OTHOCALWMECA K COCTABNAIOWMWM, OLEHMBAEMbIM MO Tuny A,
TAKMM KaK MO3MLUMOHUPOBEHWE «MCKPOBOIO MUCTONETa» MO OTHOWEHMIO K NNAacTUHE ¢ AaT4Mkom Toka. Wckniodenmst
M3 3TOro Npaeuna cgenaHsl B OTHOLWEHWMN MOBTOPSEMOCTU Pe3ynbTaToB NPW NPOBEOEHUM U3MEpeHuidi U npu  Kanuot-
pOBKE.

E.7 HeonpeaeneHHOCTb pe3ynbTaToB KanubpoBKn

PekomeHayeTcsi co3gaBatb He3aBUCUMbIE BlOMKETHI HEONPEAENEeHHOCTU U3MEPEHUIA ONA KaXAoro 3fnemeHTa
kanmbposku, T. e. Ans I, Ly, Igo, t,. PU3NYECKOI BENMUMHOM, BO3AENCTBYIOLWEH Ha ncnbityemoe TC npyu ncnbiTaHnax Ha
YCTOMYMBOCTb K SMEKTPOCTAaTUHECKUM PaspsiiaM, CUMTalOT pPa3psiiHbiA TOK, CO3[aBaeMblii uCnbiTaTenbHbIM reHepaTo-
POM 3NEKTPOCTATUHECKMX paspsgoB. dNemeHTaMmn KanubpoBKU 3TOM (hM3NYECKON BENUUMHLI SIBNAOTCA 3HaYeHus 1,
Lo, Igo, i Kak ykasano B E.6, He3aBucuMbIA GlogxeT HeonpeaeneHHOCTU M3MepeHuii JOoKeH BbiTb paccunTaH ans
KaXXoro u3 3TMx napameTpos.

Mpumepbl BbIMUCNEHUS GIOPKETOB HEONPEAENEHHOCTN U3MEPEHUIA AANsl 3TUX NapaMeTpoB MNpuUBEaeHbl B Tabnu-
yax E.3 —E.5.

B Tabnuvupbl BKMOYEHbI cocTaensiowme (Bknaabl B Ol0mKeT HEoNnpeaerneHHOCTH), KOTopble cynTalTca Hanbonee
3HaUMMbIMKM AN 3TUX NPUMEPOB, @ Takke CBeAeHUs (YMCNOBbIe 3HAYeHUsl, BU, pacrnpegerneHns BeposTHOCTU U T. A.)
ANsl KaKOoW COCTaBMnAOWER U pe3yrnbTaThl BbIYMCIIEHWH, HeobXxoauMble ANs onpeaenelus kaxaoro GlogxeTta Heonpe-
OeneHHOCTH.

Tab6nwuuya E.3 —TlNpumep Glompkera HeonpeaeneHHOCTU U3MepeHuii Npu kanubposke (M3MepeHne BpeMeHn Hapac-
TaHUs UMNyribCca pas3psgHOro Toka)

Coctaensioulan Pacnpenenenve 3HaveHue, nc ugy), nc ufy)?, nc? MNoscHenune
BEpPOSATHOCTEN

Mokasanve nukoBoro | HopmanbHoe, HeonpegeneHHoCcTb
3Ha4YeHus k=2 50 25 625 W3MEpPEHNA NUKOBO-
ro 3Havenus 6,3 %

BpPEMEHM

HapacTaHua Toka
800 nc (cMm. Tabnuuy
E.4)
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OkoH4yarue mabnuus! E.3

Cocrasnswowasn Pacnpenenenue 3Hauenue, nc ufy), nc uy)?, nc? MoschHenne
BEPOATHOCTEN
MokazaHne Bpemenn | PaBHomepHoe, YactoTa
npn 90 % _ 25 14 196 avckpeTtusauumn
pa3psagHoro Toka AenuTens = V3 ocumnnorpada
20 Iy,
MokasaHne BpemeHn [ PasHomepHoe, YacroTta
npn 10 % _ J_ 25 14 196 auckpeTtusauum
paspsagHoro Toka | A€IMTENb = y3 ocumnnorpacda
20 Ty
CymmapHsbiii BKIag B HopmanbHoe, Mo pgaHHbIM
n3MepeHue npu k=2 36 18 324 KannbpoBoYHOM
ropv3oHTanbLHON na6opatopumn
pasBepTke ocuunnorpada
ocuymnnorpada
(cM. npumeydatve 1)
Cocragnsiowas 3a HopmanbHoe, Mo gaHHbIM
CUeT Uenn «aaTtumk k=2 30 15 225 KanubpoBo4HON
TOKa — aTTeHaTop — naéopartopuun
kabenb» ocuunnorpacda
(cm. npumevanue 2)
MNoBTOpsieMoCTb HopmanbHoe, Mony4yeHo u3
M3MmepeHun penuTens = 1 45 45 2025 OLEeHKM no Tuny A
(cM. npumevaHve 3)
— _ — Cymma 3951 —
CymmapHas 60 nc
cTaHgapTHasi (kBagpaTHbIn
HeonpeaeneHHoCTb KOPEHb)
U, BpeMeHu
HapacTaHusi
oo, | Hopuansuos. | 12205 Rosepurensuen
pea k=2 ? BepOSITHOCTL 95 %
U BpemeHun
HapacTaHusa

Mpumevyaunusn

1 CyMmmapHbIn BKNag B U3MepeHne Nnpu ropusoHTanbHoM passeptke ocumnnorpada ekniovaeT B cebsa Bknagpl
HeonpeaeneHHOCTU FOPU3OHTANBHOIO paspelleHus ocuunnorpada, MHTEPNOoNsiuuKM paspeLleHuns, paspeweHns no
BPEMEeHW, HYaCTOTHOIO N3MEPEHUSI, KOPPEKLUUM BPEMEHW HapacTaHus U T. 4.

2 Ceptndpnkat kanmbpoBKM Lenu cogepXxuT TONbKO YaCTOTHYIO XapakTepucTuky 3aTtyxanusi. [pegnonaraercs,
4TO KanMbpoeovHaa nabopaTopus Takke NpeaoCcTaBuNa a3HaueHue BKIaa B HEONPeaeneHHOCTb U3MepPeHUsl Bpeme-
HW HapacTaHus, NO3Tomy k = 2.

3 OueHka noBTOpsieMOCTM NO TUIMY A OCHOBaHa Ha NATW MocrnepoBaTenbHbIX M3MepeHusix. Popmyna ans

rAe §; — pesynbTar j-ro usmepeHns;

_ n _\2
@)= amp 209"

g — cpepHeapudMeTUHeckoe 3HaYeHne pesyrbTaToB.

CcTaHgapTHOrO oTKIoHeHust S(G) AN cepum N NOBTOPAIOWMXCA M3MEPEHMIA NPUBEAEHA HUXE:
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Ta6nwuuya E.4 —Mpumep GlogkeTa HeonpeaeneHHOCTU Npy KanvbpoBke (M3MepeHne NMKOBOTO 3Ha4eHusl paspsgHo-
ro ToKa)

Cocraensiowas Pacnpenenetne 3nauenme, % ufy), % ufy)?, %2 MosicHeHne
BEpPOSATHOCTEN
CymmapHbiii BKNag B HopmanbHoe, Mo paHHBIM
n3MepeHue npu k=2 3,2 1,6 256 KanuépoBoYHON
rOPU3OHTaNbHON ’ na6opartopuun
pasBepTke ocuunnorpada
ocumnnorpada
(cm. npumevanue 1)
CocraBnsaowan 3a HopmanbHoe, Mo paHHbIM
CYeT uenu «aartunk k=2 3,62 1,8 3,24 KanubpoBoYHON
TOKa — aTTeHIaTop — naéopartopuun
kabenb» ocuunnorpada
Paccornacosanue U-o6paanoe M3 panHbIX
uenn «AaTHMK ToKa _& KanubpoBKK unu
— aTTeHioaTop — | AenvTenb = 2 1,4 2 TEXHUUYECKNX
kabenb — ocumnnor- XapakTepucTuk
pad» (cm. npumevanue 2)
HuskouacToTHOE HopwmanbHoe, BHyTpeHHsAR
nepeaaToqHoe k=2 6 x 108 3 x 10 9 x 10-12 Kanu6poska
CONPOTUBNEHNE (cm. npumevanue 3)
MoeTopsemocTb HopmanbHoe, Mony4eHo un3
n3MepeHui penvrtenb = 1 1,5 1,5 2,25 OLEHKM NO Tuny A
(cm. npumevanue 4)
— — — Cymma 10,05 —
CymmapHas 3,17
CTaHpgapTHas (kBagpaTHbIN
HeonpegeneHHoCTb KOPEHb)
U, n3mepeHus
NMWKOBOTO TOKa
PacwwupeHHas k=2 6,3 % HoBeputenbHas
HeonpeeneHHoCTb BeposiTHOCTb 95 %
U namepeHus
NMWKOBOTO TOKa

MpumevyaHus

1 CymmapHbIii BKNad B U3MepeHne npu BepTUKanbHOW passepTke ocuunnorpaca BkrovaeT B cebs Bknagb
HeonpeaeneHHOCTU BepPTUKanbHOro paspelweHnsa ocuunnorpada, Hapywenns nuHenHoctn no HY n BY, paspewe-
HWA caeura u T. A. KannBpoeka gonkHa oxXBaTklBaTbk BCIO MONOCY 4acToT, T. €. f < 2 [Ty, OgHako criaXeHHOCTb  He
JomkHa npeBbiwate obecneuvBaemyld GUIBTPOM NepBOro MNopsigka ¢ 4dactotoi cpesa f,=2TTu, T.e.
A (f) ~[1+ (F1 )72,

2 Bknapg 3a cyeT paccornacosaHus Bbi3BaH KO3MdULNEHTOM BbIXOAHOMO oTpakeHus () B Uuenu «aaTuymk ToKa
— aTtTeHwaTop — kabenb» U koahOULNEHTOM BXoAHOro oTpaxerust () ocuunnorpada. 3Tv AaHHble Nony4aioT U3
cepTUMKaTOB KannBPOBKYN NN TEXHNYECKMX XapaKTepPUCTUK C YH4ETOM MONock! YacToT. Ecnm aaHHble no ocumnnorpa-
haM He y4uTbIBaloT BCEW NOMockl 4actoT, Heobxoawmbl AononHWTENbHble M3MepeHus. Bknag paccornacoBaHms
paccuMTbiBalOT kak npousBegeHne [ M. YuuTbiBas U-oBpasHoe pacnpefeneHvne BepOsiTHOCTEN, MNPUMEHSIOT

aenvtenb V2.
3 MpeanonaraeTcs, 4YTO KANMGPOBOYHaA nabopaTopus UMeeT OTAENbHYI0 MHCTPYKLMIO MO KanMBpoBKe C OLEHKOM
HeonpeaeneHHOCTU U3MepPeHWiA, MO3BONSIOLLYIO OLEHUTb PacLUMpEHHYH HeonpedeneHHocTs U gaHHoi KannGpoBKu.
4 OueHka NOBTOPAEMOCTM MO TUNY A OCHOBaHAa Ha NATW NOCNeAoBaTeNbHbIX n3amepeHusx. Popmyna anst CTaH-

AapTHOro oTkNoHeHUst S(§) AnA cepumn n NOBTOPAIOWMXCA U3MEPEHMIE NPUBEAEHA HUXKE:

ﬁ)(q;—ﬁ)z,

7\ — 1
s(d) = n(n—1)1=1

rae q; — PesynbTar j- ro u3MepeHus;

g — cpegHeapuMeTUHecKoe 3Ha4eHNe pesynbTaToB.
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Ta6nwuya E.5—Tlpumep 6logxeTta HeonpeaeneHHOCTU NPU KanMBpoBKe (M3MepeHne NUKOBOrO 3HaYEHUs1 pa3psigHo-
ro Toka npu Bpemenn 30 n 60 Hc)

Cocrasnsiowas Pacnpepnenenue 3Havenue, % udy), % u,(y)z, %> MosicHeHusn
BEpPOSATHOCTEN
HeonpegeneHHocTb HopmanbHoe, HeonpegeneHHocTb
WU3MepeHnst NMUKOBOIO k=2 6,3 3,15 9,926 U3MepEeHUst NMUKOBO-
3Ha4YeHus1 Toka ro 3HaueHusl Toka —
no Tabnuue E.4
Mokazanne Bpemenn | PaBHOMepHOe, YyBCTBUTENBHOCTH
npu 30 unm 60 He _ NOKa3aHwi cunbl
penuTens = 3 0,17 0,098 0,0096 roxa o 30w
60 HC (npu namepe-
HUSIX B UHTEepBare
BpPeEMEeHN OT
MOMEHTA,
COOTBETCTBYIOLLEIO
10 % nnkoBoro
Toka, Ao 30 unn
60 Hc).
YactoTa
avckpeTusaumm
ocuunnorpada
20 My,
(HeonpeaeneHHoc-
™ 50 HC
COOTBETCTBYIOT /1BA
CUMTBIBAHUA)
- — — Cymma 9,93 -
CymmapHas 3,15
craHfjapTHas (kBappaTtHbIN
HeonpeaeneHHOCTb KOpEHb)
U, N3MEepeHus
paspsiaiHOro Toka
npy BpeMeHM
30 n 60 He
Pacwwupennas HopwmanbHoe, NoseputensbHan
HeonpegeneHHocTb U k=2 6,3 % BEPOATHOCTL 95 %
M3mepeHus
paspsiaiHOro Toka
npy BpeMeHM
30 n 60 He

HonyckaeTcst yCTaHOBNEHNE TEXHUYECKMMU KOMUTETaMM NO CTaHAapTU3auuM u opraHamm No akkpeauTaumum NHOro
nopsigka onpegenenvs 6i0mxkeToB HeonpegeneHHocTn namepenus 1, Ly, Igo, f, OTNINYAIOWErocs OT yCTaHOBNEHHOIO
B HacToALWEeM cTaHaapTe.

E.8 MNMpumeHeHne 3Ha4YeHUN HeONPeAENEeHHOCTU U3MEepPeHU NapamMeTPoB B KPUTEPUU COOTBETCTBUA UCNbI-
TaTenbHOro reHepaTopa 3MeKTPOCTaTU4YeCKUX pPas3panos

Onsa Toro 4tobbl YAOCTOBEPUTLCA B COOTBETCTBUW UCMBITATENBHOTO reHepaTopa SNEeKTPOCTaTUYECKUX paspaaoe
TpeboBaHUsIM, YCTAHOBNEHHLIM B HACTOSAWEM CTaHAAPTe, 3HA4YEeHUs1 HEONPEAENEHHOCTU W3MepeHusa napameTpoB 1,
Lyg, Igo, 1, N0 pe3ynbTatam KanubpoekM He JOMKHBI NPEeBbIWAaThL CNeayowmux NpeaenbHbiX 3HavYeHnii ana  kanubpoeou-
HbIX nabopaTtopwii:

- pacwmpeHHass HeonpeaeneHHoCTb U3MEPEHUA BPeMeHW HapacTaHusa pa3psagHoro Toka f, — <15 %,;

- pacwmpeHHas HeonpeAeneHHOCTb M3MEPEHU MUKOBOTO 3HAYEHUs PaspAAHOro Toka I, W 3HaueHwn paspaa-
Horo Toka npu 30 He Izg 1 60 HC Igg— <7 %.

YKa3aHHble npefenbHble  3Ha4YeHWs HeonpeaeneHHocTn uamepenus I, Lo, Igp, f, HE W3MEHAIOT yCTaHOBNEH-
HbIX B HACTOSLLEM CTaHAAPTE AONYCTUMBIX OTKIMTOHEHUN 3HAYEHUI NapameTpoB UMNyNbCa Pa3pagHOro TOKa NPy KOHTaK-
THOM paspsige (cm. Tabnnuy 3).
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MpunoxeHne F
(cnpaBouHoe)

Pasnuuus B pesynbTaTax UCNbLITAHUIA U NPUMEHeHUe
paclUUMpeHHOM cTpaTerum

F.1 Pasnnuusa B pe3ynbTaTtax ucnbITaHUNA

Mpu npoeegeHUn UCNbITAHWIA HA YCTOMYMBOCTL K 3NIEKTPOCTATUYECKUM  pa3psiiaM BO3MOXHbI HEKOTOPLIE pa3nu-
4unA B pesynbTarax UCMbITaHWIA, YYMTbIBasl CIIOXHYIO NpMpoay 3MeKTpocTaTUYeckmx pas3psgoB U AONYCTUMbIE OTKIIOHe-
HWA NPY YCTAHOBINEHWN NapameTPoB UchbITaTensHoro obopygoBaHus. Yacto pasnuums pesynbTaTtoB UCNbITAHWIA Bbi3bl-
BaOTCA M3MEHEHUSIMM XECTKOCTW NMPOBEAEHUSI UCTbITAHUA, BNUSIIOLLMMU HA HapyLeHuss (hyHKLUMOHUPOBAHWSI UCTIbITY-
embix TC, unu pasnuuusimm HapyleHuin (OyHKLMOHUPOBaHUS, BO3HMKAIOWMX B UCTIbITYeMbIX TC BO BpeMsi UCNbITAHWUIA.
B 3aBMCMMOCTM OT CTENEHM KECTKOCTU UCTbITAHWI TakKue pasnuuns B pesyrnbTatax MoryT MOBIUATL HA PeELUEHUe O TOM,
cooTtBeTcTBYeT NnK ucnbityemoe TC TpeboBaHMSIM YCTOMUMBOCTU K SM1IEKTPOCTaTUYECKUM pa3psigam.

Mpu paanuumsix B pesynbTaTtax ucrnbiTaHuii Heo6xogMMO NPeanpUHATL Crieaylolme Wwaru s onpeaerneHusl npu-
YWH UMEIOWMXCA Pa3nUYMiA:

- war 1 — NpoBepuUTb UCNLITATENbBHYIO YCTAHOBKY, NPOaHanNU3nMpoBaTh ee 3NIEMEHTbI, BKIIoYasi PacnonoxeHne
Kaxgoro kabens u coctosiHue ucnoityemoro TC (MonoxeHne opraHoB ynpaeneHusl, JIOKOB, KPbILLEK);

- war 2 — npoBepuTb NOPSIJOK NPOBEAEHUST UCNbITaHWW, BKNOYasa pexum paboTtel ucnoityemoro TC, pasmewe-
HWe W MeCTONONOoXEeHNe BCrnoMoraTternbHoro o6opyoBaHus, NONOXeHNe onepatopa, NOPSAOK NoAaun paspsigoB Ha
ucneityemoe TC;

- war 3 — NPoBEPUTb UCTIbITATENBHBIN FEHEPaTOP INEKTPOCTATUHECKNX Pa3pAA0B, NPaBUIBHOCTL ero paboTel, gaty
nocnegHer KanMbpoBKWU, NPUMEHEHUE UCTILITATENBHOIO reHepaTopa B COOTBETCTBUM C TpeBoBaHMAMKU HACTOAWErNO
ctaHgapra. Yéegutbcs B TOM, UTO pasnuuusl B pesynbTatax UCNbITaHUi He CBA3aHbl C UCNONb30BAHMEM PasHbIX WUCMbI-
TaTenbHbLIX reHepaTopoB.

Ecnu pasnuumsa B pesynbratax MCNbITAHWIA Bbi3BaHbl UCNOMb30OBAHWEM PAa3HbIX UCTMLITATENbHBLIX FEHepaTopoB
3NeKTPOCTaTUHECKNX pa3psaaoB Ans onpeaeneHns cooTBeTCTBus TpeboBaHnAM HacToawWwero ctaHaapTta, To Heobxoau-
MO MCMONb30BaTh Pe3ynbTaTe!, MONYYEHHLIE NPU NPUMEHEHNN NCNbITAaTENBHOTO reHepaTopa, CooTBeTCTBYIOWEro Tpe6o-
BaHvAM 6.2.

F.2 MpnmeHeHWe paclINPEHHOR cTpaTernun

Ecnu pasnuums B pesynbtatax UCHbITaHWi BO3HWKAIOT NPY OAUHAKOBBIX YCIIOBUSIX UCTIbITAHWIA, BKITIOYas napameT-
pbl MCNbITATENBHOIO reHepaTopa, TO Ans onpeaerieHusi cooTBeTCTBUA ucnbityemoro TC TpeboBaHUsIM yCTOWYMBOCTM K
3MNeKTPOCTaTUYECKMM paspsadaM MNPUMEHSIOT PaCLUMPEHHYIO CTpaTErvio, Kak ykasaHo Hwxe. PaclumpeHHasa cTpaTterus
OOMXKHA MPUMEHATBCH NO OTAENBHOCTU ANSA KaKAOW UCTbITaTernbHONW TOYKM, B KOTOPOW HabniogaloTcst pasnuyHble pe-
3ynbTaTbl UCMbITAHWIA:

a) NpW NepeoM UCMbITAHUM MOAAOT HA UCTILITATENBHYIO TOUKY NPY 3a4aHHOM CTEMEHN XeCTKOCTU UCMbITaHWUIA
3a4aHHoe Yucno paspsigos (Hanpumep, 50 paspsinoB) B cooTBeTcTBUM ¢ 8.3. ECrin nocne npvMeHeHus Nnepeoi cepun
paspsiioB He BO3HMKaeT HedonycTUMbIX 3MdPEKTOB, cUMTAIOT, YTO ucneiTyemoe TC Bbiaepxano UCNbITaHME B 3TOW
UCMbITATENbHOW TOYKE C 384aHHOW CTENeHblo XEeCTKOCTU ucnbiTaHuii. Ecrin B 3TOW cepuun paspsgoB BO3HWKaeT OOuH
HeagonycTUMbIN 3hdeKT, TO NPOBOAAT credytoliee UCnbiTaHne B COOTBETCTBUM C NepevncneHnem b). Ecnn B 3Tol cepum
pa3spsiAoB BO3HWKAET HECKOMbKO HEAONYCTUMbIX 3(PMEKTOB, CHMTAIOT, YTO UcnbiTyemoe TC He BbigepxKano WcnbiTaHue
B AaHHOM ucnbITaTeNbHOM TOYKE;

b) npn BTOPOM MCNBITGHWM NOAAIOT HA TY 3Ke UCMbITATeNbHY0 TOUKY NPY 3a4aHHOM CTENEHWU KEeCTKOCTU UCMbITa-
HWIA yOBOEHHOE YWMCNO paspsagoB B cooTBeTcTBuM € 8.3. Ecnn ¢ npuMeHeHWeMm 3TOW cepun paspsaoB He BO3HMKaeT
HeJonycTnMbIX 3peKToB, cUMTaloT, 4YTo ucneityemoe TC BbIAEPKANO UCMbITAHWE B 3TOW UCMbITaTeNbHON TOYKE C 3a-
A@HHOI CTENEHbIO XXECTKOCTU UCMBITaHUA. Ecnn Bo3HMKaeT oanH HEAONYCTUMbINA 3hekT B 3TON cepun  paspsiaoB, TO
npoBoAAT cregylolee UCMbiITAHME B COOTBETCTBMU C NepeuncrneHmemM c¢). Ecnu Bo3HMKaeT Heckonbko HegonycTUMbIX
3 eKTOB B 3TON Cepmmn paspsagoB, CHMTatoT, Y4To ucnbityemoe TC He BblOEpPKano WUCNbITAHUE B STOWM UCMbITATENbHON
TOYKE;

C) MPY TPeTbeM MUCMbITAHUW Ha Ty Xe UCMbITaTeNbHY0 TOYKY NOJal0T TaKoe Ke YMCMO pa3psaoB, u|TO M Mo
nepeuncnennio b), ¢ 3agaHHON CTENeHbIo XXECTKOCTW UcnbiTanuii. Ecnn ¢ npuMmeHeHnem 3Toi cepum paspsiioB Hedomny-
CTUMbIX 3DEKTOB HE BO3HUKAET, cumTalT, 4To T1C wncnbiTaHve B 3TOM UCMbITATENbHOM TOUKE C 3a4aHHOM CTENeHbIo
XKECTKOCTU WCNbITaHMI Bbiaepxano. Ecnv Bo3HWkaT HeaonycTuMble ahdekTsl B 3TOW cepvmn pa3psigoB, TO CHUTALOT,
Y70 ncneityemoe TC He BbIAEPXKANO WCNbITAHWME B 3TOW UCMbITATENBbHOW TOYKE.
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