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Mpeaucnoeune

Llenu, ocHOBHbI€ NPUHLMMBI M OCHOBHOW NOPSAOK MPpoBeAeHNs paboT No MEXrocyaapCTBEHHON cTaHaap-
Tuaauum yctaHoBneHbl FOCT 1.0—92 «MexrocyaapcTBeHHas cuctema ctaHaapTusauum. OCHOBHbIE Nos1oxe-
Hus» wn  TOCT 1.2—2009 «MexrocyaapcTBeHHass cucTtema  craHgaptusauun.  CTtanHgapThbl
MEXrocyaapCTBeHHble, Npasuia 1 pekoMmeHgaLmm rno MexrocyaapcTBEHHON cTaHAapTM3aL M. Mpaeuna pas-
paboTKK, NPUHATUSA, MPUMEHEHUSA, OBHOBMNEHNS U OTMEHbI»

CBepeHus1 o cTaHpapTe

1 NOArOTOBIIEH OTkpbiThIM akLmoHepHbIM obLecTBoM «Bcepoccuiickuii Hay4Ho-UccnegoBaTe-
NbCKMA MHCTUTYT cepTudmkaummn» (OAO «BHUNC») Ha ocHoBe cobCTBEHHOIO ayTEHTUYHOTO NepeBoAa Ha pycC-
CKWIA A3bIK MeXayHapoaHoro craHaapTa, ykasaHHoro B NyHkTe 5

2 BHECEH ®degepancHbIM areHTCTBOM MO TEXHUYECKOMY perynMpoBaHuio U MeTpornoruu (PoccTan-
AapT)

3 MPUHAT MexrocyaapcTBEHHBIM COBETOM MO CTaHAapTu3aUmMu, MeTporiorni u ceptudmkaumm (npo-
Tokon oT 3 aekabps 2013 r. Ne 62-11)

3a npuHsTUe NporonocoBanu:

Kpartkoe HavMeHOBaHWe CTpaHsbl Kog cTpaHs! CokpalleHHOe HauMeHOBaHe HaLMOHANBHOTO opraHa
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no craHgapTu3auuu
ApmeHus AM MunakoHomuku Pecnybnukmn Apmenust
Benapych BY loccranpapt Pecny6nuku benapycb
Poccus RU Poccrangapt
YabekucraH Uz YacrangapT

4 lMpukasom PegepanbHOro areHTCTBa N0 TEXHUYECKOMY perynMpoBaHuio U MeTtposiorm ot 11 uioHs
2014 r. Ne 643-cT mexrocygapcteeHHblIn ctaHaapT FOCT IEC 60477—2013 BBeAeH B AeNCTBUE B KAYeCTBE
HauuoHanbHoro ctaHgapTta Poccuiickon Pepepaumm ¢ 1 sHBapsi 2015,

5 Hacroswui ctaHgapT naeHTUYeH mexayHapoaHoMy ctaHpapTy |IEC 60477:1974 Laboratory d.c.
resistors (Pe3ncTopbl NOCTOsIHHOrO TOKa NabopaTopHbIe).

OdmumnanbHble ak3eMNAsSpbLl MeXAyHapoaHOro cTaHaapTa, Ha OCHOBE KOTOPOro MoAroTOBIIEH HACTOS-
LA MEXrocyAapCTBEHHBIN cTaHaapT, U MeXXayHapoAHbIX CTaHAapTOB, Ha KOTOPbIE AaHbl CChINKK, UMEIOTCS B
PegepanbHoM UHbOPMaLMOHHOM hOHAE TEXHUUYECKUX PETNTAMEHTOB U CTAHAaPTOB.

B HacTosieM cTaHaapTe NpuMeHeHbI crieytollme WpudToBbIE BbIAENEHUS:

- TpeboBaHWA — CBET/bIN;

- TEPMUHBI — NONYXNPHbIN;

- NpUMeYaHns — NeTuT.

MepeBoA ¢ aHTMUINCKOro A3bIKa (en).

CreneHb cooTBeTCTBUA — naeHTUuHas (IDT)

6 BBEOEH BMEPBLIE

Urpopmayus 06 usMeHeHUsIX K HacmosiuemMy cmaHOapmy rybriuKyemcs 8 exe200HOM UHGOPpMaUUOH-
HOM yKa3amere «HayuoHareHbie cmaHOapmbi», @ MeKCm USMEHEeHUU U rornpagoK — 8 eXXeMeCA4YHOM UHGOop-
MalyuoHHOM yKkasamene «HayuoHarnbHble cmaHOapmbly. B cnydae nepecmMompa (3ameHbl) unu OmmeHsi
Hacmosiwezo cmaHOapma coomeemcmeyroulee ysedomneHue bydem onybrUKOBaHO 8 eXeMeCSYHOM
UH(hbOopMayUOHHOM ykaszamerne «HauuoHanbHble cmaHOapmbl». Coomeemcemeyiowast UHgopmayusi, yse-
OomrieHue U meKkcmal pasMellaromcs makxe 8 UHGhopMayUoHHoOU cucmeme obuiezo rnonbL308aHus — Ha ogu-
yuanbHoM calime ®edepasibHO20 azeHmcmea 10 MEexXHUYEeCKOMY peaynuposaHuio U Memporioa2uu 8 cemu
UHmepHem

CranpapTuHdgopm, 2015

B Poccuiickoin deaepaLm HACTOALLWA CTAaHAAPT He MOXeT BbITb NOMHOCTLIO UMM YaCTUYHO BOCNPOU3Be-
[€H, TUPaXMPOBaH W pacrnpocTpaHeH B KadecTse oduumansHoro nsgaHna 6es paspewerus denepansHoro
areHTCTBa Mo TEXHUYECKOMY PEryITMPOBaHUIO U METPONOTK
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M E XTToOGCYOAPG CTHBEUHTHUB # C TAHDOAPT

PE3NCTOPbI NOCTOAHHOIO TOKA NTABOPATOPHbBIE

Laboratory d.c. resistors

HOata BBeaenmnss — 2015—01—01

1 O6nacTb NpUMeHeHus

1.1 HacToswuin cTaHaapT NpUMeHAeTCs K pe3nuctopam, npegHasHavyeHHbIM A NPUMEHEHNs B KadecT-
Be nNabopaTopHbIX PE3UCTOPOB MOCTOSIHHOIO TOKa (Aarnee — pesncTophl), BKIOYaoLW MM OAHOCIIONHBLIE UM
MHOTOXWUITbHbBIE PE3NCTOPLI, UMetoLue knaccbl TodHocTn 0,0005 ... 0,2 (5 ppM ... 2000 ppM), n ogHO- NN Myrb-
TnaekaaHble pesncTopbl, UMetowne knaccobl TouHocT 0,0005 ... 5 (5 ppM ... 50 000 ppM).

1.2 Hacroawwmia cTaHaapT He NPUMEHSAETCS B CrieiyoLMX CrlyYasx:

- K pesucTopam, npegHaszHavyeHHbIM AN UCTOMb3OBaHUSA UCKIIOYMTESNBHO B KaYeCTBE NOCTOSIHHO yCTa-
HOBMEHHbIX KOMMOHEHTOB Lienu,

- KpesucTtopam, NpUMeHsIeMbIM NPy NepeMeHHOM TOKE U MPU MMMYNbCHBIX TOKaXx,

- K nocnegoBaTesibHbIM pesucTopaM 1 LyHTaM, paccMaTpyMBaeMblM B KayecTBe MpUHaanexHocTen
3MNeKTPUYECKMX N3MEPUTENBHBIX MHCTPYMEHTOB B COOTBETCTBYHOLWMX Ny6nmkaunsx MOK.

MpwumeyaHune—ITlpumepamm moryT 66Tk Ciedytolme nybnukaumm:

Mybnvkauns M3IK 51: PekomeHgauun no nokasbiBalOWMM 3NEeKTPOU3MEPUTENbHBIM WHCTPYMEHTaAM MPSIMOro
OEeNCTBUSA N MX NPUHAANEXHOCTSIM.

My6nukauma MIK 258: 3nekTponamepuTenbHble MHCTPYMEHTbI C HENMOCPEACTBEHHOW perncTpauuen n ux npu-
HaanexHoCTU.

2 TepMUWHbI M onpeaeneHns

B HacTosAwWwem cTaHaapTe NpUMeHeHbl creayoLl e TEPMUHBI C COOTBETCTBYHOLWUMN oripedeneHUsaMu.

2.1 O6wme TEpMUHBI

2.1.1 Touka coeguHeHua (point of connection): EQuHEIN BbIBOA ANl TOKA U NOTeHLUMana unu napHele
BbIBOAbl — MO OAHOMY Af1s1 TOKa 1 noTeHumana.

2.1.2 oauHo4HbIN pe3uctop (single resistor): YcTponcTso, KoTopoe npefocTaBnsieT euHUYHOe
3afaHHOe COMPOTUBMEHUE MEXAY HEKOTOPbLIMW TOMKaMWN COEAUHEHNS.

2.1.3 MHOXecTBeHHble pe3uctopbl (multiple resistor): KoHcTpykuna, BKAoYarowWwas onpeaeneHHoe
4YNCNO PE3NCTOPOB, KOTOPLIE MOXHO UCTOMbL30BaTL MO0 OTAENbLHO, NMMBO B KOMOUHALIMX APYT C APYTrOM, CO34a-
Bas onpedeneHHble BeNMYUHbBI COMPOTUBIEHUS MeXay 3a4aHHbIMU TOYKaMKU coeaUHEHNS.

2.1.4 cTtaHOapTHbIA U3MepuUTenbHbIN pe3uctop (measurement standard resistor): OgnHOYHbIA K
MHOXXECTBEHHbI pe3ncTop, NpeAHasHauYeHHbIA ANs Lenen 3TanoHHbIX UsMepeHui.

2.1.5 pekapaconpotuBneHun (resistance decade): MHOXXeCTBEHHbI pe3ncTop, KOTOPbIN C MOMOLLbIO
nepekntoyatoLLlero ycTpocTea no3sonsieT NPomM3BoanTb Belbop KoMBUHaLMIA CONPOTUBMNEHWUIA, YBENUYNBato-
LLIMXCS Ha paBHbIE LLAru, KOTOpble COOTBETCTBYIOT MHKPEMEHTY U3MEHEHUS BENMNYMHBI 4EKaHOTO CONPOTUBe-
Hus (Hanpumep, 0,1 Omunn 1 OMm unm 10 Om ...).

WU3paHne opmumnansHoe



roCT IEC 60477—2013

M pwuMeyaHKe—[lekaga conpoTUBrEeHUI OOLIYHO NMO3BONSAET NPOU3BOAUTL BbIGOp U3 10, 11 unu 12 3HaveHnn
COMNPOTUBIIEHNS (BKITIOYAs HYIb).

2.1.6 mynbTugeKkaaHbI pe3uctop (multi-decade resistor): MynbTuaekagHblin pesuctop BKIlo4aeT paj
Aekap conpoTUBneHus, 06bIMHO BKIMIOYEHHbIX NocrieoBaTenbHO.

2.1.7 akpaH TokayTeuku (leakage current screen): [yTb, M0 KOTOPOMY TOKU YTEUKU YXOAAT B 3€MIII0 UNA
B (hKCUPOBAHHOM TOUKE, HE NPOXOAS Yepes pe3ucTop U Apyrue YactTu U3MepUTeibHOM Lenu.

2.1.8 anekTpocTaTuyeckumn akpaH (electrostatic screen): NokpbiTne B BUAe MmeTtannuyeckon onbru,
NPOBOMOYHON CETKU C MENKUMMU slueiikamu, Unu nposoasiueid obonouku, npeaHasHaueHHoe ANs 3alUThbl
3aMKHYTOro NpoCTpPaHCTBa OT BIINSIHUS BHELLHUX 3M1EKTPOCTaTUYeCKUX NOMen.

2.2 XapakrepucTuueckue BerUYUHbI

2.2.1 HoMuHanbHoe 3HavYeHue (nominal value): 3HavyeHne, 0603HaYvaloLLlee eAUHUYHBIA PE3UCTOP UNn
BbIBpaHHy0 KOMBUHALMIO MHOXKECTBEHHOTO pe3ncTopa.

2.2.2 dakTuyeckoe 3HaveHue (actual value): 3HayeHne, nony4yeHHoe Npu cneymnanbHbIX YCroBUSAX
UCMbITaHWA U B yka3aHHoOe BpeMsl. B cnyyae MHOXXeCTBEHHOMO pe3ucTopa ¢ nepeksiiovaow MM yCTpOUCTBaMu,
UMeLUMU HySeBOE NMonoXeHue, akTuieckoe sHavyeHne Ans 3aiaHHoON YCTaHOBKU SABMSETCH BESIMYNHOM,
Nnony4yeHHOM ANA 3TON YCTaHOBKU, MUHYC (haKTU4ecKoe ocTaTouHoe conpoTusrneHune (cMm. 2.2.5.2).

Mpwu™meyaHwue—TloCKONbKY UCTUHHOE 3HaYEeHWE He MOXET BbITb OnpeaerneHo Npu N3MepeHnn, BMECTO HEro
MCMONb3yeTCsl BENUUMHA, NPOCIEXMBaemMast 40 HaUMOHANbHLIX CTAHOAPTOB U3MEPEHWIA, NI COrNacoBaHHOIO MEXAY
M3roTOBMTENIEM U NONb30BaTENEM CTaHAAPTa U3MEPEHUI, KOTOPLIE MMEIOT 3a4aHHYI0 NOrPeLHOCTb. JTa BENUUMHA, Ha3bl-
Baemasi PaKTUYECKUM 3HaYeHUeM, MOXeT GblTb onpeaeneHa nyTeM UCroNb30BaHNsA HeGOMbLIMX MOMNMPAaBOK, COMMAacHo
M3BECTHbLIM BapuaLuam, 3aBUCSLLMM OT OKa3blBalOLWMX BITUSIHUE BENWUYMH, ECNIN 3TO HEOBXOAUMO.

2.2.3 nacnopTHoe 3HaueHue (certified value): PakTudeckas Benu4MHa CO CBA3AHHOMN C HEW NorpeLw-
HOCTbI0, Ha AaTy ee coobLLEHUs B CONPOBOAUTENLHOM AOKYMEHTE.

2.2.4 Hopmupylowee 3HauveHue (fiducial value): 3HayeHune, K KOTOPOMY OTHOCHTCH OLUMBKK pesucTopa
AO0s1 yKasaHusi ero ToMHocT. Hopmupytoliee 3HauyeHue CoOOTBETCTBYET:

- BblGpaHHOM BeNMUnHe Aekaabl CONPOTUBNEHMS,

- cepTUdULMPOBaAHHON BENUYMHE OOUHOUYHOMO UMM MHOXEeCTBEHHOr o pesucTopa knaccos 0,0005 ...0,01
(5 ppM.... 100 ppM),

- HOMWHaNbHOM BENNYMHE OAMHOYHOIO UM MHOXECTBEHHOrO pe3nctopa knaccos 0,02 ... 5 (200 ppM ...
50 000 ppM).

2.2.5 ocraTouyHoe conpoTuBneHue (residual resistance): BenuinHa conpoTuBAeHUA Mexay TouKamu
coeVMHEeHNs] MHOXECTBEHHOIo pesucTopa, nepexnoyarLme ycTponcTBa KOTOPOro NocTasneHbl B Hynesoe
nonoXeHwue, koraa Bce NepeknovaemMble 3r1eMeHTbl HAXOAATCA B Hy1eBOW NO3ULIMN.

2.2.5.1 HoMUHanbHOe ocTaTouHoe conpoTuBneHue (nominal residual resistance): OkpyrneHHas
Benn4yuHa, ocbosHavaroLas 3HadyeHne oCTaTouHOro CoNnPOTUBIIEHUS.

2.2.5.2 drakTu4yeckoe ocTaTtouyHoe conpoTuBreHue (actual residual resistance): BennunHa octaTtou-
HOTO CONPOTUBNEHUS, NOSTyYEHHas MPY YCTAHOBMEHHbIX YCIIOBUAX 1 B YCTAaHOBIEHHOE BpeMS.

2.3 Bnuawlume BeNUUMHBI, 3TanoHHbIe YCNOBUA, HOMUHaNbHbBIA AUanasoH NpMMeHeHUsA

2.3.1 BnuAwLwwan BenuuuHa (influence quantity): BenuunHa, cnocobHas Bbl3biBaTh HexenaTenbHble
BapuaLnn 3Ha4eHNA CONpOTUBIIEHUS pesnucTopa.

MpwuMedaHne—OBbIMHO TAKME BENUYMHBI BKITHOHAIOT OKPYXXAaOLLYI0 TEMMNEPaTypPy U BNaXHOCTb, NMOMOXEHWE U
cTeneHb AMccunaumm 3Hepru. 3TW BENWYUHbI JOMXKHbBI UMETb HOPMYPOBaHHbIe 061acTh 3Ha4YEHWI M HOMWHAaTbHbIE ana-
Na3oHbI NCMOMNb30BaHMS!, KOTOPbIE NPUBOASTCS B COOTBETCTBYIOLLMX Tabnuuax.

2.3.2 npepenbHble 3HA4YeHUs1 OKasbIBaKLWMUX BNUAHMe BenUYMH (limiting values of an influence
quantity): MpeaencHble 3HaUYeHKS, KOTOPbIE MOTYT NPUHUMATL OKa3biBatoLWMe BIIUSIHAE BEMYMHEI, HE Bbi3biBast
noBpexaeHns pesnucTopa UM ero NOCTOAHHOrO N3MEHeHUs TakuMm 06pasoMm, YTO OH NepecTaeT OTBeYaTh Tpe-
60BaHWAM Knacca TOYHOCTU, Hanpumep orpaHUYeHus Mo guccunawum aHeprm (cm. 6.3.2).

2.3.3 HomuHanbHbIe ycnoBusa (reference conditions): YctaHoBNEeHHbIE YCIOBUS, NPU KOTOPLIX Pe3unc-
Top yaoBneTBopseT TpeboBaHMAM B OTHOLLEHUN UCXOAHON NOrpeHOCTA. 1 KaXaon 13 okasblBatoLwnx BNUs-
HWe BENWYMH 3TW YCrOBUS MOTYT GbiTb BbipaXeHbl NBo B BMAE NOCTOAHHOW BenuyuHbl, Nnbo gnanasoHa
BeNYMH.

2.3.3.1 aranoHHas Benu4uHa (reference value): OgnHovHas BenMYMHa oKasbiBaoLLero BNunsH1e napa-
MeTpa, MNPy KOTOPOI PE3UCTOP COOTBETCTBYET TPEBOBaHMAM, OTHOCALLMMCS K UCXOAHbIM 3HaYEeHUsIM NnorpeLu-
HocTK (B Npegenax Aonycka, ycTaHoBNEHHOro B pasgene 5).

2
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2.3.3.2 HopMupoBaHHasi obnacTb 3HaueHun (reference range): InanasoH sHa4YEHUN okasbiBatoLLEen
BMUSIHWE BENUYMHbBI, B KOTOPOM PE3UCTOP COOTBETCTBYET TPeBOBaHNAM, OTHOCALLMMCA K UCXOAHBLIM NorpeLu-
HOCTAM.

2.3.4 HOMUHanbHbIA AManasoH NpuMeHeHUA (nominal range of use): lnanasoH 3Ha4YeHUN, KOTopble
MOXeT NPUHUMaTh Kakdas oKasbiBarolas BAMSHWE BeNUYMHA, He NPUBOAS K BapuauusiM, npeBsbiuatowmm
yCTaHOBMNEHHbIe B pasgerne 6 npegensl.

2.4 Owun6kK u Bapualum

2.4.1 owwunbka (error): BennuunHa oTKIOHEHU PakTUYECKoro aHavyeHns ot HopmupytoLlero. OHa Bblpa-
XKaeTcs B NpoLeHTax UM YacTsaX Ha MUIIIMOH OT HOPMUPYHOLLEro 3Ha4YeHUS.

MpwuMedyaHn e — PekoMeHayeTcs NPUHATL criedytoliee cornalieHme: olwmnbka = akTnieckoe 3Ha4yeHne —
HOPMUPYIOLLLEE 3HAYEHME.

2.4.2 ucxogHasinorpewHocTs (intrinsic error): Owmnbka, onpegensemas npyu HOMUHaNbHBIX YCNOBUSIX.

2.4.3 Bapuauuu (variation): PasHuua mMexay hakTU4eckumim sHavyeHnsiMu1, BblpakeHHas B npoLeHTax
UMW B 4acTAX Ha MAMTIMOH OT HOPMUPYIOLLETro 3HaYeHUs, onpeerneHHast, Korga okassizatowasi BNnsiHne Benu-
YnHa NpUHMMaeT NocneaoBaTebHO ABa YKasaHHbIX 3HauYeHWs1, a BCce ApYrne okasbiBatollme BA1sHe Benmdn-
Hbl OCTaloTCA B NpeAenax UCXOAHbIX YCITOBUN.

2.5 To4YHOCTBb, KNacc TOYHOCTU, 0603HaYeHUE Knacca TOYHOCTU

2.5.1 TouHoCTb (accuracy): TOUHOCTL pesncTopa onpeaenseTca npeaenamMmm UCXoAHON NMOrpeLHoOCTU 1
BapuaLuii BCneacTB1e BMIUSHWSA OKa3biBaOLLNX BIIMSIHAE BEMUYUNH.

2.5.2 knacc TovHocCTM (accuracy class): B knacce pe3ncTtopoB TOMHOCTb NX MOXET ObiTb 0603HaYeHa
OLHUM 1 TEM XKe YNCIIOM, EClM OHWM COOTBETCTBYIOT BCEM TpebOoBaHUSAM HACTosILLEro cTaHaapTa.

2.5.3 obo3HauveHUe knacca TouHOCTHU (class index): Yucno, obosHavaroLee Knacc TOYHOCTHU.

3 Knaccudmkauma

3.1 Pesuctopebl, COOTBETCTRYOLLME HACTOALLEMY CTaHAAPTY, KnaccuduumpoBaHbl B COOTBETCTBUN C UX
KraccoM TOUYHOCTM (CornacHo onpeaeneHunto B 2.5.2) Ha knaccel, 0603HavYaeMble UHAeKCaMK Knacca, ykasaH-
HbIMW B TaGnuue |

Tabnwuuya | — Haekchl KNaccoB peavcTopoB
BeipaxkaeTcsi B npoueHTax 0,0005 | 0,001 0,002 0,005 0,01 0,02 0,05 0,1 0,2
Beipaxaetcs B ppM 5 10 20 50 100 200 500 1000 2000

NmMeeTcs ABa AOMNYCTUMBIX METOAA BblpaXXeHUs MHAEKCa Knacca TOUHOCTM pe3ncTopa. OTU MeTob! CBSI-
3aHbl C HOPMUPYHOLWMM 3Ha4YeHneM. OauH MeTo4 1Ucnosb3yeT 0603HaYeHMe B BUAE NPOLEHTa OT HOpMUpPYIoLLIe-
ro 3HaveHus1, B ApyroM UCNonb3yeTcs YACIO AOMNe Ha MAMNMIMOH OT HOPMUpYoLero 3HaveHus (ppM).

MHaeke knacca pe3ncTopoB MoXeT BbITb YkasaH nMbo ogH1UM MeToaoM, NGO COBMECTHO ABYMS.

3.2 B mMynbTuaeKkagHblX pesncTopax Kaxaas Aekaga MoXeT UMeTb pasfinyHble NHAEKChl KNaccoB (CM.
npumMep B NpunoxeHun, A4). HekoTopble aekaabl MOTYT UMeTb MHAEKC Knacca, B3ATbIN M3 Tabnuubl |l

Tabnwuuya Il —MHaeKCh KNacCoB HEKOTOPLIX AeKaa COMPOTUBINEHUS TOMBKO B MyNbTUAEKaAHbIX pe3ncTopax
BblpaxkaeTcsi B npoueHTax 0,5 1 2 5
Bripaxaetcs B ppM 5000 10000 20000 50000

4 lMpepenbl UICXOAHOW NOrPELLHOCTU

4.1 Pe3auncTopbl AOMMKHBI COOTBETCTBOBATL Npeaenam UCXOAHOW NOrpellHOCTU, YCTaHOBMEeHHBIM ANs 1X
COOTBETCTBYIOLLEro knacca TouHocTu B Tabnuue lll, B Te4eHne oaHoro roga ot AaThl NOBEPKU Nepes NocTaBkon
UNW aatbl NepPBUYHON aTTecTauuMmn, CornacoBaHHoON Mexay n3rotosutenemM U notpebutenem.
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Ta6nuua Il — MNMpeaensl ncxoaHOW NOMPELHOCTU BbIPAXAIOTCsl B BUAE COOTHOLLIEHUSI HOPMUPYIOLWETO 3HAYEHUS U
npeaenos Npy HavyanbHON cepTudurkaumm
WHpeke knacca lMpeaens UCXOAHOW NOrPELLHOCTU Mpenensl npu HavanbHOW cepTudmkaumu®
% pPM % PpM % ppM

0,0005 5 10,0005 15

0,001 10 40,001 +10 10,01 +100

0,002 20 +0,002 +20

0,005 50 +0,005 +50

0,01 100 +0,01 +100

0,02 200 +0,02 +200 10,02 +200

0,05 500 +0,05 +500 10,05 +500

0,1 1000 0,1 +1000 10,1 +1000

0,2 2000 +0,2 +2000 10,2 +2000

0,5 5000 +0,5 +5000 10,5 +5000

1 10000 +1 +10000 +1 +10000

2 20000 +2 +20000 12 +20000

5 50000 +5 +50000 15 +50000

*Cm. 4.1.1mn4d.1.2.

310 Tpe6OBaHI/Ie NPUMEHAETCA TONbKO B TeX ClyYanx, Koraa yCtaHOBNEeHHbIe N3roToBUTES1EM YCIT0BUA
paGOTbI N XpaHeHNA BBINONTHATCA.

MpumeyaHune—[na pesucTopoB NOCTOSHCTBO XapakTepUCTUK MMEET peluatollee 3HavyeHue. B HacTosiem
cTaHZdapTe TpebGoBaHWe YCTaHOBMEHO Ha Nepvog Ao roga, HO OMbIT NoKasas, YTO CKOPOCTb U3MEHEHUS XapaKTepUCTUK
BCMeACTBME BMUSHNSA CTAPEHUSI yMEeHbLAeTCA NPONopLMOHaIbHO BPeMEHM.

4.1.1 PasHuua npy NnepBUYHON aTTecTalMmn mexay dpakTnyeckum n HoMUHarbHbIM 3HaYeHUEM XapakTe-
pPUCTUK pesncTopos knaccos 0,0005 ... 0,01 (5 ppM ... 100 ppM) He gomkHa npesbiwaTts 0,01 % (100 ppM) ot
HOMWHAIbHOW BENNYNHBI.

4.1.2 dakTuyeckas BenuMyMHa napamMeTpa Npu Ha4vanbHoW atTecTaunn M HOMUHanNbLHoe 3HavYeHue Ana
pesncTopos kraccos 0,02 ... 5 (200 ppM ... 50 000 ppM) He JOMmMKHbI pasnuMyaTbca bonee Yem Ha BeNNYUHY,
COOTBETCTBYIOLLYIO MHAEKCY Knacca.

4.2 B cnyyae MHOXeCTBEHHbIX pe3nCTOPOB hakTndeckas BefiMdnMHa OTHOCUTCS K KaXAoMy pesncTopy,
Mo OTAeNbHOCTU UMW B KOMBUHALMK, 3HaYeHNe KOTOPON yCTaHOBMNEHO U KOTOpas NpeAHasHavaeTca Ans usme-
PEHWUIA N HernocpeACTBEHHO OCTYNHA C UCNONb30BaHMEM BbIBOOB AW APYTUX CPeACTB COeAUHEHUS.

4.3 B cnydyae MHOXeECTBEHHBIX PE3UCTOPOB C MEPEKMNoYaoLWMMKU YCTPONCTBaMU, KaXkaoe U3 KOTOPbIX
MMeeT HyNeBYyHo NO3ULMI0, U3rOTOBUTENb AOCIKEH YCTAHOBUTL HOMUHASBHYIO BESTMYMHY OCTATOMHOMO CONpo-
TUBMEHWNs1 COBMECTHO C AoMycKaMu, ecrin oHo 6onee 50 % OT BENUUMHBI, COOTBETCTBYIOLLEN MHAEKCY Knacca
HavMeHbLUEero Lwara conpoTUBIEHNS.

5 Ycnosua gns onpeaeneHnAa UCXOA4HbIX I10I'peI.I.IHOCTel71

5.1 3TanoHHble yCrnoBusi, OTHOCALLMECA K KaXK0WM U3 OKa3blBaloLWMX BNUSIHUE BENUYKH, NoKa3aHbl B Tab-
nuue V.

Ta6nwuuya IV— 3TanoHHble yCrioBUA U AOMYCKU AT1s OKA3bIBAOWUX BNUSHUE BENUYNH

Honyck, paspeLueHHbIn ANA UCNbITAHU,
NPUMEHSIEMBIX K €QUHUYHON 3TANOHHOW
Benuaute"

STanoHHble YCNoBUS,

OkasbiBaloLasi BNUsiHUe BEenuuuHa
€CINn HeT MapKMPOBKK

Oxpyxaiowasn Temnepartypa (atmocdepa, mac- | 20 °C
nsiHasi BaHHa U T. A4.)
OTHOCUTENBbHAsA BNAXHOCTL 50 %
PaccenBaemas MOWHOCTb

1/, OT HOMMHANBHOTO ANanasoHa NpUMe-
HeHus1, HO He MeHee Yem +0,1 °C2)

40 % ... 60 %)

HomxHa 6bITb ykasana —

BO BCEX Clyyasx

OxnaxaeHne Het —
Mo3nuna Mob6asn —
BHewHne coeguHeHus IMobble —
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Okonyarue mabnuyp! IV

1) [ns HopMUPOBaHHOI 06MACTU 3HAYEHWI AONYCK HEe Pa3PeLLEH.
Ins peaucTtopos knacca 0,0005 (5 ppM) B Buge nckniodenms gonyck +0,1 °C, ane 1/10 OT HOMMHanNbHbIX AXanaso-
HOB NpUMeHeHus (CM. Tabnuuy V).
3) Heobxoaumo NposiBRATL GOMbLLYI0 OCTOPOXHOCTb, HTOBLI FapaHTMPOBaTh, UTO pa3pelleHHbIe [OoNyCKU He npe-
BblLWEHBI.

5.2 3TanoHHble BENUYMHbI NpeAHa3HaueHbl ANA cTabunbHbLIX yCroBuid. [ns niobbix U3MeHeHW yCIoBUiA
UCNBITaHNM HeOBXOAUMO AOCTaTOUYHOE BPEMS NPW 3TANOHHLIX YCIIOBUSX ANsl AOCTWXKEHUS paBHOBeCUs nepen
Ha4yarnoM BbINOMHEHWUsI U3BMEPEHUHA.

5.3 NamepeHus 3HaYeHW CONpPOTUBIEHUSA AOMMKHbI BBINOMHATLCA MPWM A0CTAaTOYHO NOCTOSIHHOW BENUYK-
He MOCTOSAHHOrO TOKa, KOTOPLIN crneayeT NPonyckaTh B Te4eHWe MHTepBarna BpeMmeHn, Heobxogumoro ansycra-
HOBMEHUs NOCTOAHHOW BENMHYUHBI CONPOTUBMNEHUS, ecnn ToNbKo Bornee KOPOTKUIA MHTepBan UM gManasoH
WHTEepPBaNoB BpeMeHu He NpegycMaTpuBaeTcs narotoputenem. 3tu TpeboBaHus AOMKHBI TAKKe NPUMEHSATLCS
B OTHOLLEHWUW TOKA, ECITN OH MpepbiBaeTCA UM MeHAEeT HanpasneHue Ha obpaTHoe.

MpumeyaHune 1—BkavecTBe BENMUMHBI CONPOTUBNEHUSI IPUHUMAETCS CpeAHEe 3HaYEeHNe STON BENUUNHBI,
nony4eHHoe C CMONb30BaHWEM ABYX HarnpaBneHun ToKa.

MpumevyaHune 2 — CoNpoTUBNEHNE MOXET MEHATHCA UMK NOKa3biBaTb BUAUMOCTb U3MEHEHUSI C TEHEHNEM
BPEMEHW MO CIeAYoLWUM NPUYNHAM:

a) nepexopHble achdekTsl BCeACcTBME BNUSHUA PEaKTUBHOIO CONPOTUBMEHUA, UHAYKTUBHOIO NN EMKOCTHOTO;

b) ananekTpuueckas abcopbums;

C) HanpsikeHue nonsipusaumu;

d) TepmoanekTpuyeckue acdekTtsl 3eebeka, MenbTbe n TomcoHa (cM. A1 npunoxenus).

BBI/IJJ,y CNOXHOCTU 3TUX MPUYUH N3MEHEHWUI 06bI4HO cyMTaeTCs HeHaaeXHbIM nonyvyeHne 3HaveHuA
CONPOTUBNEHUA NOCTOAHHOMY TOKY NYTEM 3KCTpanonAlun pesynbtaTtoB UsSMepeHUa ConpoTueneHna Ha nepe-
MEeHHOM TOKe B inana3oHe HU3KNX 4acToT.

6 [JonycTtumble Bapnaummn

6.1 MNpepensbl Bapuauumn

Koraa pesncrop HaxoauUTcs NPy yCrioBUsIX, yKazaHHbIX B Tabnuue V, M eAnHCTBEHHasA okasbiBatoLas Bn-
AIHME BeNTMYMHa BapbUpyeTCs B COOTBETCTBUM € 6.2, BLIpaXkeHHbIE B npoLleHTax (unu ppM) Bapuauumn Hopmupy-
IOLLLer BENUYUHBI HE AOJDKHBI MPEBLILLATL:

- 3Ha4yeHWA, COOTBETCTBYIOLLEro UHAEKCY Kracca OKasbiBaOLWUX BIIUSIHUE BENUYUH, NePEYUCNEHHDbIX B
TabnuueV;

- npeaenos, yCTaHOBIIEHHBIX B 6.3 1 6.4 AN Apyrnx okasbiBaloLWNX BAUAHWE BENUYUH.

Tab6bnwuuya V—Ilpegens HOMMHANBHOIO AManas3oHa NPUMeHeHUs1 (NPUMEHSIEMbIE TOMNBKO NPU OTCYTCTBUM MapKUPOB-
kn)

HomuHanbHLIM AManasoH UCMONbL30BaHUSI Pe3UCTOPOB

Oka3sblBatolLlas BIMSIHUE BeNMunHa*
cneayrowmx Knaccos

Okpyxatowwas Temneparypa (atmocdepbl, macrsiHon BaH- | 0,0005 (5 ppM).
HbI U T. 4.) OranoHHas Temnepartypa 0,5 °C

0,001 (10 ppM).
OranoHHas temnepaTtypa +1 °C

0,002 (20 ppM).
OranoHHas Temnepatypa +2 °C

0,005 ... 0,02 (50 ppM ... 200 ppM).
OranoHHas TemnepaTtypa 15 °C

0,05 ... 5 (500 ppM ... 50 000 ppM).
OranoHHas Temnepatypa +10 °C

OTHoCcUTEnNbHaA BNAXHOCTb 25% ...75%

* Te okasblBalOWme BNIUSHUE BENUYMHBI, KOTOPLIE HE NepeuncneHsl B Tabnuue V u pasgene 6, paccmatpuBaloTcs
KaK He nmeruwmne HoMmMHanbHOro ananasoHa nNpUMeHeHus.
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6.2 YcnoBus onpeaeneHua Bapuauumn

6.2.1 Bapuauumn Heo6xoanMo onpeaensTb ANA KO0 okasbiBalolwel BNusHUe BenuinHbl. Bo Bpems
npoBeAeHUs UCTIbITaHWUIA BCe ApYrue okasblBaroLne BAUAHUE BeNUYUHBI A0MKHBI NoAAepKUBaTLCA NPU UX 3Ta-
TNOHHBIX 3HAYEHUAX.

6.2.2 CreneHb Bapnaunin oueHUBaeTCcA crneayowmm obpasom.

6.2.2.1 Ecrnv pesncTtopy NpUCBOEHO 3TanoHHOe 3HavYeHne, OKasbiBaloLWas BrvsiHAE BeNMYuMHa AOMKHA
BapbUpPOBAaTLCS MEXAY 3TUM 3HaYeHUEM 1 NObLIM 3HaYeHNEeM B Npeaenax HOMUHaNbLHOro AnanasoHa npume-
HeHus1, yKkasaHHoro B Tabnuue V, ecnv MapkupoBka He ykasbiBaeT UHoe.

6.2.2.2 Ecnv pesucTopy NPUCBOEH 3TaNOHHLIN AManasoH, HOMUHAMbHBIN AUanaszoH NpUMEHeHUs Aon-
JKEH BKIMI0YaTb BECb 3TANOHHbIA AUanasoH N paclMpATLCS OTHOCUTENBHO HEro No KpalHen mMepe Ha O4HOM
npeaene atTanoHHoro AnanasoHa. OkasbiBaoLas BAMAHUE BeNUYMHA AOSMKHA BapbUPOBaTLCS MeXAy KaXabiM
U3 NpefenoB 3TaNoHHOro AMana3soHa 1 KakKuM-nubo 3HaYeHneM TOM YacT HOMUHANBHOrO AuanasoHa npume-
HeHwus1, KoTopasi npuneraeT K BblGpaHHOMY NpeAeny aTanoHHOro AnanasoHa.

6.3 BnusiHue camoHarpeBaHuA (QUccUnaum MOLWHOCTH)

6.3.1 Bapuauun, cBA3aHHbIE C CaMOHarpeBaHWeM, eCnu He YCTaHOBIEHO NHOe, NPU NGO MOLHOCTH
MeXy 3TanoHHbIM 3Ha4YeHUEM UMW BEPXHUM NpeaenoM 3TanoHHOro AvanasoHa, UnNn BepXHUM npeaenom
HOMMWHamNbLHOrO AuanasoHa NPUMeHeHUs He 40SPKHbI NPEBbILWAaTh 3HaYeHne, COOTBETCTBYIOLEE UHAEKCY Knac-
ca, Npy NpeAnosioXXeHun cTabunbHbIX YCNOBUA.

6.3.2 UsrotoBuUTEnb MOXET yKasaTb, UTO BEPXHUI Npeaen HOMUHaNBLHOTO guanasoHa NpUMeHeHUs no
anccunaummn MOLHOCTU MOXeT GbiTb NPeBbILLeH NyTeM MapKUPOBKU BeNTMYMHBI NpeaenbHON guccunaumm MoLL-
HocTu. MpuK HaNUYMM Takon MapKUPOBKN pasHULLa MeXay 3HavYeHUeM COnpoTUBMEHUs pe3ucTopa Ao 1 nocne
NPUNoXeHUst TaKo NpeaenbHON guccunaumm MOLWHOCTU He AofmkHa npesbiwaTh 10 % oT BENUYNHLI, COOTBET-
CTBYIOLLEN MHAEKCY Kacca, Koraa pe3ucTop CHoBa HaxoAuTCs Npy 3TanoHHLIX ycnosuax. Ecnu nsrotosute-
neM He yKa3aHo UHoe, ATUTENbHOCTbL BPeMEHU, B TeYEHNe KOTOPOro HOMUHAMbHLIN AnanasoH NPUMeHeHNUs
MOXeT ObITb NpeBbILLEH, 0MKHA ObITb HeorpaHuveHHa. [NMpu UcnNbITaHUAX pe3ncTopa NpeaenbHas guccunauns
MOLLHOCTU I0JDKHA MPUMEHSITLCSl He MeHee 2 4acoB, eCII U3roTOBUTENb He Yka3san 6onee KopoTKUiA HTepaarn
BPEMEHMN.

6.3.3 Ecnuv BenuuuHa npeaenbHon guccunaiiv MOLHOCTU 3aBUCUT OT AONOMHUTENbHOMO OXNaXxaeHus
(Hanpumep, perynnpoBaHna TemnepaTtypbl B MACfAHOW BaHHE WNW NPUHYAUTENbHOW BEHTUNALMU), Npeaesb-
Has Benn4nHa AuccunaLm MOoLWHOCTU AoShKHa BbITb yCTaHOBNEHa NPU HarIM4YMK AONONHUTENBHOMO oXNnaXae-
HuA 1 6es Hero.

6.4 BnusiHue nonoxeHus

Koraa Ha pe3ncTope MapKMpoBaHo 3TanoHHoe nonoxeHue (cMm. Tabnuuy VIl), HOMMHaNbHLIA AUManasoH
nosnuumn NpUMeHeHNs JOSMKeH ornpefensaTbca Kak aTanoHHoe nonoxexHue +20°, ecnn MHoe He 06yCNoOBMEHO
N3roTOBUTENEM.

OonycTuMble BapuaLuunm pasHbl 10 % OT BeNUYNHBI, COOTBETCTBYIOLLEN MHAEKCY Knacca.

7 [ononHuTenbHble TPe60BaHUA NO 3NEKTPUUECKUM U MEXaHNYECKUM
napameTpam

7.1 HanpsikeHue UCNbITaHUIA U Apyrue TpeGoBaHUA 6e30NaCHOCTH

Tpe6oBaHMA B OTHOLUEHUM HAMPSXKEHNA UCTILITAHWIA U APYrMX acrnekToB 6e30MacHOCTM BKMHOYEHb! B Ny6-
nukaunio 414 IEC «TpeBosaHus no 6e30nacHOCTM AN NoKasbiBaloLLMX 1 PErMCTPUPYIOLLIMX SMEKTpoU3Mepu-
TenNbHbIX NPUGOPOB M NPUHAANEXHOCTEN K HUMY, HA KOTOPbIE AOSKHbI BbINOMHATLCHA CChIKA.

7.1.1 HanpsikeHue n3onAuum uenu (HOMUHanNLHoe HanpskeHue Lenu)

Ecnu He 0BycrnoBreHo MHOe, HanpsikeHue M3onALMM Lenu (HOMUHanNsHoe HanpskeHne Lenun) 4omkHO
6bITb 650 B, ecni TonbKko Gonee BeICOKME 3HAYEHWS He BO3HUKAIOT NpU onpeaeneHnn npeaensHon guccunasim
MOLLLHOCTM.

MpumeyvaHnue 1—HanpskeHne usonsiuum Luenu (HOMVHaNbLHOE HaMPSKEHWe Lenu) onpeaensieTcs Kak Hau-
Bonee BbiCOKOE Hanps>keHne OTHOCUTENIbHO 3eMIU, NPU KOTOPOM pe3NnCTOpP MOXHO UCNOINb30BaTb.

MpumedvaHune 2—[AnsHaNPsHKEHUA M3ONSLUM Lieny (HOMUHANLHOTO HANPsXXeHWs uenn) 650 B cooTBeTCTBY-
toLLLee HaMNpPsPKeHUE NCMbITaHUIM paBHO 2 KB.

7.2 ConpoTuBrieHUue U3onsiLumn

BenununHa conpoTUBNeHNst N30MALUN NOCTOSIHHOMY TOKY, M3Mepsiemasi npu HanpsbxkeHu1 500 B + 20 %
Mexay ABYMS TOUKamm, KOTOPbIE HE UMEIOT APYroro coeuHeHna Mexay HUMK, 40STKHO BbITb crieayoLnm:

6
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- He meHee yem 100 MOwm ans knaccos 0,01 ... 5 (100 ppM ... 50 000 ppM);

- yBeriM4eHHas B 0AVH MUIISIMOH pas HOMUHarbHas BenMunHa ConpoTUBIEHUS PE3UCTOPA, HO He MeHee
yem 100 MOM ansa Bcex Apyrux Krnaccos.

Mpn 3TNX NCNBITAHNAX HOMUHAIbHas BENNYMHA MHOXXECTBEHHOMO pe3ncTopa A0KHa ObiTb Makcumarb-
HOW, BEIDOP KOTOPO BO3MOXEH.

7.3 YcnoBusi TpaHCNOPTUPOBaHUS, XpaHeHUs U UCNOTNTb30BaHUS

Ecnu nHoe He yCTaHOBIIEHO U3rOTOBUTENEM, PE3UCTOPLI A0IDKHLI ObiTh CNOCOGHLI BhigepXuBaTh 6e3
NoBpeXaeHNsA BO3AeNCTBUE OKpyXKalowwen TeMnepaTtypbl B AnanasoHe oT MuHyc 10 °C go nntoc 50 °C. MNocne
BO3BpaLLleHUWs1 K 3TarIOHHbIM YCMOBUSIM PE3UCTOPBI AOMKHBI YAOBMETBOPATL TpeboBaHuamM pasgena 4.

MpwnMeyaHn e—TpaHCNIOPTMPOBaHUE PE3UCTOPOB [OIIKHO NPOU3BOANTLCH COMMACHO MHCTPYKLIMAM M3TrOTOBM-
Tenew, C NCnosib30BaHUEM METOAOB, HE AOMYCKAaIoWMX YAAPHbIX BO3AEUCTBUIA M NPOAOIIKUTENBHON BUBpauum, UTo Heo6-
XOAMMO ANA NPeaoTBPaLLEHNs N3MEHEHUI NapaMeTpoB PEe3NCTOPOB BCIEACTBUE PaCTSKEHUs] M AedOpMaLUOHHOIO
MoBbLILLEHNA TBEPAOCTU MaTepuana peauctopa. Ecnm peanctop yctaHoBNeH B pame nnm NcnbITatensHON Konopke, Heo6-
XOZAMMO MPUHSIT MEPbI, FAPaHTUPYIOLLME, YTO HEOOX0AMMAs! s ero paboTel BEHTUNAUMS He HapyLueHa.

7.4 Touku coeguHeHus

Karkaas Touka coeiMHEHNs1 A0IPKHA UMETb TaKyto KOHCTPYKLMIO, UTOGLI (hakTuvecKas BenmumuHa conpoTmB-
neHus He BapbupoBanachk 6oree YeM Ha YCTaHOBMEHHYIO BENTMUUHY MeXAY pasfnYHbIMU TOUKaMu1 COeAMHEHUS!.

Mocne BeinonHeHusa 100 coegnHeHU U pasbeANHEHUI B KaXKA0W ToUke coeauHeHus ee akTuieckas
BENNYMHA CONPOTUBIEHUS! HE AOMKHA U3MEHSATLCS bonee YeM Ha:

- 10 % OT BENUUYMHbLI, COOTBETCTBYIOLLIE JaHHOMY UHAEKCY Kracca Ana 0OANUHOYHOrO pesunucTopa;

- 10 % OT BENUYMHbLI, COOTBETCTBYIOLLEN AaHHOMY MHAEKCY KNnacca BbIBpaHHOr0 CeNeKTUBHOMO 3HaYeHUs!
MHOXXECTBEHHOro pe3ucTopa.

[aHHoe ncnblITaHUe AOMKHO BLINOMHATLCS MPU 3TaNOHHbLIX YCIIOBUAX.

Ecnn nHoe He ycTaHOBNEHO U3roToBUTENEM, BbIbMpaeMble BEMUYUHBI, UCMONb3yeMble BO MHOXECTBEH-
HbIX pe3ncTopax, 4O/IKHbI BbITb Hanbonee HU3KMMU BLIBUPaeMbIMU BENUHMHAMN, HE PABHBIMW HYJIIO.

MpwumedyaH e —Heobxoanmo NpuHATL Mepbl, YTOObI coeAMHEHUSA GbINU NPABUNBHO BbINOJTHEHbI.
7.5 YcnoBua aonsa cpeacTB U3MepeHUst Temneparyphbl

Ecnn namepeHus TeMneparTypbl 0pr>|<a|ome|?1 cpeabl He onNpeAensioT B A0CTaTO4YHOM CTeneHn TeMnepaTypy
PEe3nNCTOPOB, Heobxogumo obecnevnTb ycnosua, Nno3sonALne BbINONHATL U3MepeHne TeMnepaTypbl pe3nucTopa.

8 MapKupoBKM 1 0603HaYeHUA

Ha pesucTtopax gomkHa 6bITb 3akpenneHa oupmeHHasi Tabnuyka, unmHa oAHON U3 BHELLHMX NOBEPXHOC-
Teln Kopryca, Unn B BUAE OTAENbHOro AOKYMEHTa, coaepXallas yKasaHHbIe HXKEe MapKUPOBKU.

Bonbluas YyacTb 3TUX MapKMPOBOK BIMOIHAETCS, Kak ykasaHo B 8.2, 8.3 1 8.4, c ucnonssosaHneM CUMBO-
noB, nepeyncrneHHbIX B Tabnuue VII.

8.1 WNaroToBuTeNb JOMKEH NPEAOCTaBUTb CrneayoLLyto MHopMaLmIo:

a) HanMeHOBaHWe UMM ToproBas Mapka N3roTOBUTENS;
o06o3HaveHne Tuna, ecrnv MMeeTcsl, AaHHOe U3roTOBUTENEM;

CEepUNHbIA HOMEp pesucTopa;
HOMWHarnbHbIe 3Ha4YeHUs conpoTusneHus (cumaon J-1 unu cornacHo 8.4);

e) WHAeKc kracca unuykasaTtenuknacca (cumsonsl E-1unu E-6). Ecnv MynbTuaekagHblii pesuctop nme-
eT AeKaabl CONPOTUBIIEHNS C pasfMYHBIMK NpedenamMm UCXOAHOM NOrpPeLlHOCTH, MHOEKC Krnacca 418 Kaxaon
QeKaabl ConpoTUBMEHUS OOMKeH OblTb MapKUPOBaH;

f) HOMWHanNbHOE oCcTaTOUHOE CONPOTUBIIEHUE C ero OMNYCKOM, ecnn Heobxoanmo (cumeon J-2);

g) cuMBON No3numMK, ecnm Heobxoanmo (cumsornbl D-1—D-6);

h) aTanoHHoe 3HaveHWe nnu 3TanoHHbIA U HOMUHAMbLHLIA AXanasoH UCMONb3OBaHMSA, ECNN UMEIDTCH,
Ans Temnepatypbl (CM. 8.4);

j) Tvn oxnaxaeHus, ecnv HeobxoamMmo (cMm. Tabnuuy 1V);

k) aTanoHHoe 3HayYeHue nnm aTanoHHbIM AnanasoH 4na guccunauum MowHocTr (cm. 8.4);

[} HOMUWHanbHEIA AnanasoH NPUMEHEHUs No AMccUnaunm MOLHOCTU, ECNN 3TO NPUMEHUMO (CM. 8.4);

m) npegensHas guccunaums MOLWHOCTU, ecrnn 3To Heobxogumo (cumeon J-3);

n) noboe gpyroe aTanoHHoe 3Ha4YeH e Urn 3TanoHHbIA U HOMUHAMBbHbIA AManasoHbl TPUMEHEHUs, ecrnv
3TO UMeEeT 3HadeHue;

p) TemnepaTtypHble npeaensl U Apyrne UHCTPYKLUN NO TPaHCMOPTUPOBAHWNIO, XpaHEHUIO U NPUMEHEHUIO,
€Crnn 3To HeobXxoanuMmo;

b
c
d
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g) cepTurunpoBaHHbIe BeNTMYNHBI U OTHOCALLMECS K HAM NOTrPeLIHOCTU;

r) AatacepTudukauum;

8) opraHbl cepTudukaLnu;

t) HanpsikeHue ncnoltaHuin (cumeonel C-1—C-3);

u) korga ato LuenecoobpasHo, CUMBOJI, MOKa3bIBAOLMIA, YTO HEKoTopas Apyras cylecTBeHHas nHgop-
MaLuMsa npegocTasneHa B oTAeNbHOM AoKyMeHTe (cumson F-33).

8.2 MecTa MapKMpPOBKU U CUMBOJIOB

8.2.1 Cneaytowasa nHpopmauums (cM. 8.1) AomxkHa ObITb NpegocTaBneHa Ha UpMeHHON NnaTe U Kop-
nyce, eCnuv oH UMeeTCs:

- a),b),c).d).e).f),g).t),u).

Kpome Toro, AomkHa bbITh BbINOMNHEHa crieyoLas MapKMpoBKa:

- «JlabopaTopHbIA pe3ncTop NOCTOAHHOMO TOKay.

OTOT 31eMeHT MoXeT BblTb MapKupoBaH Ha MoboM ApyroMm si3blke.

8.2.2 YkasaHHas Huxe nHdopmaums gosbkHa 6biTb NpegocTaBneHa Ha (bUpMeHHOM NnaTte Unu Koprnyce,
€CI OH NMeeTCs, UMK B OTAENbHOM AOKYMEHTE:

- h),j), k), 1), m)ua), b), c), ecnnato uenecoobpasHo (cm. 8.2.4).

8.2.3 YkasaHHas Huxe nHdopMauns AomkHa 6bITb NpegocTaBneHa B 0TAebHbIX AOKYMEHTaxX:

- n),p),q),r),s)na),b),c)(cm. 8.2.4).

8.2.4 [1nsa cBAsbiBaHWA pesnucTopa ¢ COOTBETCTBYIOWMM OTAeNbHbIM AOKYMEHTOM MHdopMaLms a), b) n
C), koTopasi npuBeAeHa Ha PMPMEHHON NnaTte U1 Ha kopnyce, 4oMmkHa ObITb NOBTOpeHa B AoKyMeHTe (cM. 8.2.2
1n8.2.3).

8.3 Bce MapKupoBKM OOMKHBI ObITb YETKUMM U HECMbIBAEMBIMN.

8.4 MapKupoBKM, OTHOCALLIUECH K 3TANIOHHbIM ycnoBmaM U HOMMUHaNbHbIM AUana3soHaM NpumMme-
HeHuA

8.4.1 [omxHbl 6bITb MAPKMPOBaHbI 3TarNoOHHbIe 3HaYEHUs UM 3TaroHHbIE Anana3oHbl, COOTBETCTBYHO-
LMe Ka>KaoW oKasblBatoLL e BNNSAHNE BEMMYNHE, €CMNIN OHU OTNIMYAIOTCH OT NpuBeAeHHbIX B Tabnuue V.

8.4.2 [omkHbl 6biTb MapKMpPOBaHbl HOMUHATbHbIE ANanasoHbl NPUMEHEHWUsA, €CRU OHU OTNUYaKTCH OT
npuBeaeHHbIX B Tabnumue V.

8.4.3 EcnuaTanoHHoe 3HauyeHWe Unm STanoHHbIN AManasoH MapkupoBaHbl, OHU AOSKHbI BbITb YKasaHbl
nogvyepknsaHuem.

OkasblBatoLLias BMMsiHWE BennvMHa JomkHa ObITb onpeaeneHa CUMBOJSIOM eAUHUL, B KOTOPbIX OHA U3Me-
psietcs (cMm. Tabnuuy VII).

B cneaytowmnx npumepax (tabnuua VI) nokazaHo 3HaYeHWe pasnuyHbIX MapKUpPOBOK A TeMrnepaTypbl:

Ta6nwnuya VlI—Tlpumepbl MapkupoBKM NO TeMNeparype

O6o3HayeHne Mpumep 3HaveHne*
Bes mapknpoBku JranonHoe 3Hauenne: 20 °C (cm. Tabnuuy V).
HomuHanbHbI Anana3oH npumeHenns: 18 °C—22 °C (cm. Tabnuvuy V)
OpHa undpa 25°C OTanoHHoe 3HaudeHue: 25 °C.
HomuHanbHbi AvanasoH npumerenns: 23 °C—27 °C (cm. Tabnuuy V)
Tpw umndpsbl 20°C..25°C... OT1anoHHoe 3HaueHue: 25 °C.
30°C HomuHanbHbIM gnanasoH npumenenus: 20 °C—30 °C

(oba npegena HOMMHaNBHOIO Anana3oHa NPUMEHEHUs OTNNYAIOTCA OT
yka3aHHbIX B Tabnuue V)

Tpwn undpsl 15°C...20°C ... OT1anoHHbIn agnanasoH: 20 °C—25 °C.
25 °C HomuHanbHbIM Anana3oH npumenenns: 15 °C—27 °C

(HVWXHWI Npeaen HOMMHANBHOTO ANana3oHa NPUMEHEHUA OTNNYaeTca oT
yKasaHHoro B Tabnuue V; aAns BepxHero npeaena toro xe cM. Tabnuuy V)

YeTbipe undpel 156°C...20°C... OTanoHHbIl gnana3soH: 20 °C—25 °C.
25°C...30°C HomuHanbHbIM gnana3oH npumenenns: 15 °C—30 °C
(nonyctumble Bapuauum ot: 15 °C go 20 °C m ot 25 °C po 30 °C)
YeTbipe undpbl 15°C...15°C... OrtanoHHbIn gnana3soH: 15 °C—20 °C.
20°C..25°C HomuHanbHbIM gnana3oH npumenenunst: 15 °C—25 °C

(monyctumble Bapuaumm ot 20 °C go 25 °C)

* HomunHanbHble gnanasoHbl NPUMEHEHWS AN 9TUX MPUMEPOB B3sITbl M3 TaGnuubl V ans peancropos knacca 0,002
(20 ppM)




Tabnwuuya VIl — CumBonbl Ans MapKUPOBKK pe3UCTOpPoB

FOCT IEC 60477—2013

Ne

MyHkT

Cumeon

Ne

MyHKT

Cumson

A OcHOBHblE €OUHULbBI U UX OCHOBHbIE MHOMXMU-

TENN N JOINbHbIE vactn®

D-3

Pesnctop, npegHasHaueHHbIA Ans
MCMONb30BaHUs ¢ MaPKUPOBaHHOM
NOBEPXHOCTLIO, HAKITOHEHHOW (Ha-
npumep, nog yriom B 60°) K ropu-
30HTanbHOWM MIOCKOCTU

KNNoBOINbT

kB

Mpumep peaucTopa, NCNonbL3yemo-
ro no cxeme D-1.

HomMuHanbHbI gnana3oH UCNonb-
30BaHus:

80°....100°

80...90...100°

A-6

BONbT

D-5

Mpumep peaucTopa, NCronbL3yemo-
ro no cxeme D-2.

HomuHanbHbI gnana3oH UCNonb-
30BaHus:

—1°...+1°

1
-1...0...+1°

BaTT

BT

D-6

Mpumep peaucTopa, Ucrnonb3yemo-
ro no cxeme D-3.

HomuHanbHbIK gnana3oH UCnofb-
30BaHuSI:

45°....75°

ya

45...60...75°

A-18

MEerom

MOwm

E Knaccbl TouHOCTH

A-19

KNIMOOM

KOm

E-1

Mugekc knacca, BblpaXeHHbI B
npoueHTax (Hanpumep, 0,02 %)

0,02

A-20

oM

Om

E-6

MHaekc knacca, BblpaXeHHbIN B
ppM (Hanpumep, 200 ppM)

200 ppM

A-21

MUINNOM

MUNAUOM
MOm

F O6wwme cumsonbl

A-24

rpagycel Lenbcus

°C

F-31

Bbieog Ha 3emnio

C BbesonacHoCTb

F-33

CM. oTaenbHble AOKYMEHTbI

mep, 2 BT)

D-1

C-1 Hanpsikenne ucnbita- J Xapakrepuctuieckme Benu4uHbI
Hun 500 B

C-2 HanpsikeHne ucnbita- J-1 BenuuvHa HOMMHaNbHOrO conpo-
Hun Gonee 500 B, BbI- TMBNenusi (Hanpumep, 1 Om)
pakeHHoe B 10m
KunoBonbTax (Hanpu-
mep, 2 kB)

C-3 Annapatypa, He nog- @ J-2 HomuHanbHoe octaTo4Hoe conpo- Ro=(5+05
Bepralowascst ucnbl- TUBIIEHUE 1 €ro AONYCK (Hanpumep, (O_ 5)
TaHUAM HanpsPKEHNEM (5+£0,50m)) MM

D lMo3numa npumeHeHust J-3 MpepenbHas MowHOCTL (Hanpu- (2) Br

Peanctop, npepgHas-
Ha4YeHHbI Aans  uc-
Nnonb3oBaHus c

MapKUPOBaHHOW  NO-
BEPXHOCTbIO B BEPTU-
KanbHOWM NNOCKOCTH
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Okonyarue mabnuupsi VIl

Ne MyHkT Cumson Ne MyHkT Cumson
D-2 Peanctop, npeaHas-
Ha4YeHHbIN ANs  UC- I I

Nnonb3oBaHus ¢ Map-
KWPOBaHHOW NOBEPX-
HOCTBIO B FOPWU30H-
TanbHOW NIOCKOCTU

* Ecnun Heobxoaumbl gpyrve eauHuubl U npedukesl, cMm. nybnukaumio MOK 27 «bykBeHHblE CUMBOIbI ANst UCMNOSb-
30BaHUS B ANEKTPOTEXHUYECKMX TEXHOMOTUSIXY.
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MpunoxeHne

A1 TepmoanekTtpu4veckue adpdekTbl (CM. 5.3, npumevarve 2)
PekomeHayeTcs, 4TOGbI NPUMEHUTENBHO K Meau koadhduuneHTsl 3eebeka conpoTUBNEHNs MaTeprana, coeguHe-
HUI 1 BLIBOAOB He npeBbiwanu 2 MkB/°C. 3170 0co06eHHO BaXXHO A1s1 pe3UCTOPOB, UMEIOLLUX HU3KOE CONPOTUBIEHME.

MpwumeyaHue— lNpomMbilwneHHas Meab UHOTAA COAEPXKNT 3arps3HEHNS U UMEET 3aMeTHYH BENTMYNHY KO-
duumneHTa 3eebeka No cpaBHEHUIO C YUCTOW MeAb!o.

A.2 JTanoHHbIN AMana3oH M HOMWHaNbHbIN ANanNa3oH NPUMeHeHUs

KoHuenuust HOpMMPYHOLWLEro 3HAYEHWS!, STANOHHOW BENWYUHBI UMW 3TANOHHOIO Anana3oHa M HOMUHarNbHOro avana-
30Ha NPYIMEHEHWS MOJTHOCTLIO onMcaHa B npunoxeHun nydnukauum M3K 51 «lMokasbiBatowme 3nekTpom3amepuTeribHble
WHCTPYMEHTbI NPSIMOTo AV CTBUS U MX NPUHAATIEXHOCTWY . Ha pucyHke 1 HVXe NpuBOAUTCH NprYMep pe3ncTopa ¢ UHAEKCOM
knacca 0,005 (50 ppM) 6e3 oTHOCSILLENCS K TEMMNepaType MapKUpOBKU.

KpwvBas owmnbku pesunctopa
/ B 3aBMCMMOCTU OT Temnepartypbl

[~
C

// ‘\o\ _ MHOeKc

0 / o ~F  °xnacea

15 °C 19,5°C 20°C 20,5°C 25°C Temnepartypa

Be3 cobnoaeHus maclitaba.
OTanoHHoe 3HaveHue 20 °C

PucyHok 1 — BnusiHne TemnepaTtypsbl

Ha pucyHke 1 nokasaHo BNusiHWE TeMNepaTypbl Ha (PaKTUUECKYIO BENTMYMHY COMPOTURIIEHUS.

Ecnu pe3ncTop oTHOCUTCs K NI0BOMY ApYroMy Knaccy TOYHOCTU, 3TanoHHas TeMnepaTypa u HOMUHarbHbIN anana-
30H NPUMEHEHUS AN onpeaeneHHoN TeMnepaTypbl AOMXKHbI ObITb MapKMPOBaHbl. BrivsiHne Temnepatypbl B npegenax ot
19,5 °C go 20,5 °C He3HaunTenbHoO, HauwnHan ot 15 °C 0o 19,5 °Cwu ot 20,5 °C go 25 °C, Bapuauun TeMnepaTtypbl 4ONycKa-
I0TCS1, MakCMarbHas BENIMYMHA KOTOPbIX 3KBMBANEHTHA 3HAYeHWI0, COOTBETCTBYIOLWEMY MHAEKCY Kracca.

LLITpuxoBble NMMHUK rPaHULbI COOTBETCTBYIOT HaMBorbLUE JONYCTUMOW BENMYMHE BapuaLmi, ecrnv nMeeTcs oumnbka
Npwv 3TaNOHHbIX YCIOBUSIX B AONYCTUMbIX Npeaenax.

A.3 TMprmep MapKMPOBKKN eAMHUYHOIO pe3ncTopa (PUCYHOK 2)

NN Ja6opaTopHblii pe3ucTop NOCTOAHHOM ToKa

10m 0,002

0..01 ..1Bt
15 ...20 ...25°C

Ne 000 000

PucyHok 2 — lNpumep MapkupoBKu e AMHUYHOTO pesncTopa

MapknpoBka NokasbIBaeT, YTO eCnu pe3ncTop nogeepraetcs Harpy3ske go 0,1 BT, npegensl cxoaHom norpewHocTu
pesnctopa knacca TodHocth 0,002 cootBeTcTBYtOT Tabnuue I, n 4To npu Harpyskax ceeiwe 0,1 u go 1 BT Bapmauuu

11
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He formkHbI npeebiwaTe £0,002 % 0T HOMMHaNBHOWM BENWYMHBI, €CNY BCE APYre OKa3blBAIOLLME BIIUSIHUE BEIMUYMHbI CTa-
6MNBHO NOAAEPXKUBAKOTCH NPU ITATNOHHBIX YCITOBUSIX.

PesancTop Ne 000 000 6bin narotosrieH NN 1 6611 nogBepryyT Nenbi TAHWAM NPU HANPSKEHUN NepeMeHHOro Toka 2 kB.
OTanoHHas BenvymHa TemnepaTtypsl paBHa 20 °C n HoOMUHaNbHbIM AnanasoH NpUMeHeHust Npy TemnepaTtype o1 15 °C go
25 °C. OTanoHHas BenuuvHa unv TanoHHbIN 1 HOMWHaMBHBLIA Anana3oHbl NPUMEHeHWs AN BCEX APYIMX OKa3blBaloWmX
BMNVSIHWE BENWYMH YCTAHOBIEHbI B HACTOSILLEM CTaHdapTe.

MpwumeyaHun e—Pesnctop moxeT ObiTb MapknpoBaH cumeonamm «Knacc 20 ppM» Bmecto «Knacc 0,002», 7. e.
MHAEKC KNnacca ykasbliBaeTcs B ppM BMECTO NPOLEHTOB.
A.4 Tpymep MapKUPOBKM NATUAECKAAHOIO pe3ncTopa (PUCyHOkK 3)

NN a6opaTopHbiit pe3ancTop NOCTOSHHOIO TOKa
10 x1000 100 10 1 0,1 Om
100 200 200 1000 2000 ppM
0..05..1(2)8Brt

15...20 ... 25°C
@ R, = (5 £0,5) MOMm
Ne 000 000

PucyHok 3 — Mprumep MapknpoBKu NATMAEKAQHOTO pe3ncTopa

MapknpoBka 03HauaeT, YTo ecriv pe3ancTop 0CTaeTCs B 3TANOHHOM gnana3soHe MmowHocTn ot 0 oo 0,5 BT anst kaxxgon
CTyNeHwW, Npedenb! NCX0AHON NOrpeLLHOCTH A4S MapKMPOBaHHOIO KITacca TOYHOCTH KaXXA0W CTYNEHN COOTBETCTBYIOT AeCs-
TV NOBBILLAIOWMMCH 3HAYEHMAM KaxKA0M AeKkagbl conpoTueneHusi. B cnyyae narpy3sok cesiwe 0,5 v go 1 Bt gnsi kaxzgom cTy-
neHu Bapvauumn BCrneacTeBrMe camoHarpeBaHWs He NPEBLIWAIOT Npeaensl, COOTBETCTBYIOWME KIACCy TOYHOCTU KaXaou
Aekagbl conpoTuenennsi. OHa MoXeT ObiTb NOABEPrHYTa Harpy3ke 2 BT Ha KaXAoW CTYNeHW, He Bbi3blBasi MOCTOSIHHOIO
nospexgeHns. OctatovyHoe ConpoTUBNEHne (NPU yCTAaHOBKE BCEX LWKAM Ha HyNb) paBHo (5 + 0,5) mOm.

Peauctop Ne 000 000 6bin narotoeneH NN 1 6b1n nogBeprHyT UCTbITAHUSIM NMPY HANPSDKEHUM NePEMEHHOTO ToKa 2 KB.
OTanoHHas BenuunHa Temnepatypsl pasHa 20 °C 1 HoMMHaNbHBIW AUManasoH NPUMeHeHUs1 Mo TemnepaTtype ot 15 °C go
25 °C. OTanoHHas Benv4nHa nnu STanOHHbLIA Y HOMUHANBHBIA ANana3oHbl NPUMEHEHUs ANs BCeX APYrMX OKa3bIBaoWmX
BNUSIHWE BENVYMH YCTaHOBNEHbI B HACTOSILLIEM CTaHAapTe.

MpumeyaHn e—Peauctop moxeT ObiITb MapkupoBaH knaccamm 0,01 — 0,02 —0,02 —0,1—0,2 BMecTO Knac-
coB 100 — 200 — 200 — 1000 — 2000 ppM, T. &. MHOEKC Knacca yka3biBaeTcsl B NPOLEHTax BMecTo ppM.

YK 621.316.862:006.354 MKC 17.220.20 IDT
31.040.01

KnioueBsble crnoa: pe3ncTop, NOCTOSHHBLINA TOK, conpoTtusBneHune
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