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Mpeaucnosue

Llenn, oCHOBHble MPUHLMMNBI U OCHOBHON NOPAAOK NPOBEAEHMs paboT N0 MeXroCyaapCTBEHHON CTaH-
aaptusauun yctadHoeneHol B FTOCT 1.0—2015 «MexrocyaapCTBeHHaa cuctema craHaaprusaumun. OCHOBHble
nonoxenusiy u FOCT 1.2—2015 «MexrocyaapcreeHHan cuctema craHaaprusauyuu. CtaHaapTbl Mexrocyaap-
CTBEHHbIE, MPaBUNa u pekomMeHgauuMn No MeXrocyaapCcTBeHHON cTaHaapTusauun. MNpasuna paspabotku, npu-
HATKSA, OBHOBNEHNUSA U OTMEHBIY

CBegeHuA o cTaHaapre

1 NOOAMOTOBNEH OTKpbITEIM aKUMOHEpPHbIM 00LECTBOM «Bcepoccuinckuii HayuHO-uccneaoBarenb-
ckuit MHcTUTyT ceptuchmkauum» (OAO «BHUUC») Ha ocHOBe COBCTBEHHOrO NepeBoAa Ha PYCCKMIM A3bIK
aHIMOSA3bIYHOM BEPCUM MEXIYHAPOAHOrO CTaHAAPTA, YKA3aHHOIO B NyHKTE 5

2 BHECEH deaepantHbIM areHTCTBOM MO TEXHUYECKOMY PEryrIMpPOBaHUIO U METPOSOTUK

3 MPUHAT MexrocyaapCTBEeHHbIM COBETOM MO CTaHAapTu3auuu, METPonormu u ceprudukaumm
(npotokon ot 3 aekabps 2013 r. Ne 62-)

3a npuHATMe nporonocosarnu:

KpaTkoe HauMeHOBaHWe cTpaHbl Kog cTpaHbl no CokpalleHHoe HalMeHOBaHNe HaLMOHaANBLHOTo
no MK (UCO 3166) 004—97 MK (MUCO 3166) 004—97 opraHa no cTaHaapTusaLmm

ApMeHunsa AM MuHakoHoMMKKM Pecnybnukn Apmerus

Benapycb BY loccTangapT Pecnybnukv Benapycb

Poccus RU PoccraHpapt

YabekuctaH uz Y3cTaHgapt

4 TMpukasom deaepanbHOro areHTCTsa N0 TEXHUYECKOMY PErynupoBaHuio u meTponormu ot 11 nioHs
2014 r. Ne 643-cT mexrocyaapcTBeHHbIii ctaHaapt MOCT IEC 60477—2013 sBeaeH B AEMCTBUE B KaYeCTBE
HauMoHanbHOro craHaapta Poccuickon ®egepaumn ¢ 1 aueapsa 2015r.

5 Hacrosiwumii ctaHgapt naeHTUYeH MexayHapogHomy craHaapry IEC 60477:1974 «Pe3ucTopbl NOCToO-
STHHOTO TOKa nabopaTopHble» («Laboratory d.c. resistors», IDT).

OdbmupmansHble 9K3EMNNAPLI MEXAYHAPOAHOr0 CTaHAapTa, Ha OCHOBE KOTOPOro MOArOTOBMEH HacTos-
LUMIA MEXTOCYAapCTBEHHBIN CTAHAAPT, U MEXAYHAPOAHbLIX CTAHAAPTOB, HA KOTOPbIE AaHbl CCbISNIKU, UMEIOTCS B
$enepanbHOM MHOPMALMOHHOM (hoHAE CTaHAAapTOB
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M E XTOCVYAAUPTCTUBTETUHUHDbB H CTAHIAODAPT

PE3NCTOPbI NOCTOAHHOIO TOKA JIABOPATOPHbIE

Laboratory d.c. resistors

Dara BBegeHusa — 2015—01—01

1 OGnacTb NpUMeHeHnA

1.1 Hacroawwmn ctaHaapT NPUMEHSAETCA K pe3ncTopam, npeaHasHayeHHbIM ANs NPMMEHEHUs B Kade-
cTBe nabopaTopHbIX PE3NCTOPOB NOCTOSAHHOIO TOKA (fanee — pe3ncTopbl), BKIOYAIOLLMM OAHOCMOWHbIE UK
MHOTOXMWIbHbIE PE3UCTOPLI, MMeloLMe Kracckl TouHocTu 0,0005 ... 0,2 (5 ppM ... 2000 ppM), u ogHo- unu
MynbTUAEKagHble PE3UCTOPLI, UMetoLLMe Knaccol TodHocTn 0,0005 ... 5 (5 ppM ... 50 000 ppM).

1.2 HacrtosAwmin ctaHgapt He NPUMEHAETCA B CrEAYIOLWMX CryYasax:

- K pe3aucropam, npegHasHa4YeHHbIM AN UCNOMb30BaHUA UCKMIOYUTENBHO B KQ4ECTBE NOCTOSHHO yCTa-
HOBMNEHHbLIX KOMMNOHEHTOB Lienu,

- K pe3ucropam, NpUMeHsieMbIM NPU NEPEMEHHOM TOKE UINW NPYU UMMYNbCHBLIX TOKAX,

- K mocrneaoBaTernbHbIM PEe3nCTopaM U LUYHTaM, paccMaTpuBaemMbiM B KauecTBe MPUHAANEXHOCTEN
3MEKTPUYECKNX N3MEPUTESNBHBIX UHCTPYMEHTOB B COOTBETCTBYIOLLMX Nybnukauusax M3K.

MpumMeyaHue—Ilpumepamn MoryT 6bITb criegytoLime nydnukaLmu:

My6nukayus IEC 51: PekoMeHAaLuM No MoKasbiBaOLLMM 3MEKTPOU3IMEPUTENBHEIM UHCTPYMEHTaAM NPSIMOro Aeit-
CTBWSA 1 UX NPUHAAMEXHOCTAM.

My6nukayus IEC 258: OnekTponamepuTenbHblE MHCTPYMEHTLI C HEMOCPELCTBEHHOW pervucTpauneit u nx npuHag-
TIEXHOCTHU.

2 TepmuHbI 1 onpeaeneHns
B HacToALweM cTaHaapTe NpMMEHEHbI Cneayowme TePMUHbI C COOTBETCTBYIOLUMMM ONpeaeneHnsamu.

2.1 OOwWwune TepMUHbBI

2.1.1 Touka coeauHeHus (point of connection): EauHbIin BbIBOA ANA TOKa M NoOTeHUnana, unu napHole
BbIBOJbl — M0 OJHOMY AN TOKa U NoTeHuuana.

2.1.2 OOUHOYHBLIA pe3ucTop (single resistor). YCTpOICTBO, KOTOPOE NPEAOCTaBNSIET eAUHUYHOE 3a-
JaHHOE CONPOTUBIIEHUE MEXAY HEKOTOPbLIMU TOYKAMU COEANHEHNUS.

2.1.3 MHOXecTBeHHbIe pe3uctopbl (multiple resistor): KoHCTpykumsa, BKNovawoLwas onpegeneHHoe
YMCNO PEe3UCTOPOB, KOTOPbIE MOXHO MCNOMb30BaTb MO0 OTAENbLHO, NMOO B KOMOMHALMKU APYT C APYTOM, CO3-
JaBas onpefeneHHble BenMYMHbl CONPOTUBNEHUS MEXAY 3a4aHHbIMW TOYKAMKU COEAUHEHUS.

2.1.4 cTaHpapTHLIA u3MepuTeribHbIM pe3uctop (measurement standard resistor): OgWHOYHBIA UK
MHOXECTBEHHbIN PE3NCTOP, NPeAHa3Ha4YeHHbIN AN Uener 3TanoHHbIX U3MEPEHUN.

2.1.5 pekapa conporuBneHun (resistance decade). MHOXeCTBEHHbIN PE3UCTOP, KOTOPbINA C NOMOLLBIO
nepexnoyaloLLero yCTponcTea no3BonseT Nnpou3BoAnTb BbIOOP KOMOMHAUMIA CONPOTUBEHUIA, YBENUYUBALO-
LLIMXCA Ha paBHble LIaru, KOTOpPble COOTBETCTBYIOT UHKPEMEHTY U3MEHEHUS BEMUYUHBI JeKaaHOro ConpoTuB-
nexua (Hanpumep, 0,1 Om unn 1 Om unn 10 Om ...).

MpumMmeyvyaHue — [ekaga conpoTUBIIEHNA 0OBIYHO NMO3BONSAET NPOU3BOAUTL BbIGOp U3 10, 11 unu 12 3HayeHuin
CONPOTUBMNEHUA (BKNIOYAsA HyMb).

M3paHue ocpuuymanbHoe
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2.1.6 MynbTugekagHbin pesuctop (multi-decade resistor); MynsTuaekagHbii pe3ncTop BKNOYaeT
psa Aekag conpoTUBNEHUS, OObIMHO BKIIOYEHHBIX NOCNEen0BaTeNbHO.

2.1.7 akpaH Toka yTeuku (leakage current screen): yTb, N0 KOTOPOMY TOKW YTEYKU YXOOAT B 3€MIIO
unu B OUKCUPOBAHHON TOYKE, HE NMPOXOAA Yepes PEe3UCTOP UK ApYrue 4acTu U3MEPUTENbHON Lienu.

2.1.8 anekTpocTaTU4eckum akpaH (electrostatic screen): MokpbiTUe B BuAE METanIM4eckon onsru,
NPOBOJIOYHON CETKM C MENKUMM SYENKaMm, UMM NPOBOASLLEN 0OONOYKM, NpeaHa3Ha4YeHHOe ANA 3aLUUTbI 3am-
KHYTOrO NPOCTPAHCTBA OT BNMUAHWUA BHELUHUX SSIEKTPOCTATUYECKUX MONENn.

2.2 XapakTtepucTtu4yeckue BesiIM4UHbI

2.2.1 HOMMHanbHOe 3HaYeHue (nominal value): 3HaveHune, 0603HaYaKOLLEE €AUHNYHBIA PE3UCTOP UNK
BbIGpaHHY0 KOMOUHALMIO MHOXECTBEHHOIO PE3NCTopa.

2.2.2 cpaktnyeckoe 3HayeHue (actual value): 3HavyeHue, NoNy4YeHHOE Npu cneunarnbHbIX YCIOoBUAX UC-
NbITaHWIA U B ykasaHHOe BpeMs. B cnyyae MHOXECTBEHHOro pesncropa ¢ nepeknoyaowuMm yCTpoicTeamu,
UMEeIOLLMMMN HyNeBoe NonoXeHue, dakTu4eckoe sHayeHne Ana 3afaHHOW YCTaHOBKU SBNAETCHA BEMUYUHOMN,
nony4eHHoOn ANsA 3TOWN YCTAHOBKW, MUHYC (DAKTUYECKOE OCTaTOYHOE conpoTueneHune (cm. 2.2.5.2).

n puMedYyaHne — |-|OCKOI'Ibe WCTUHHOE 3Ha4eHNe He MOXeT ObiTb onpepeneHo Npu USMepeHUn, BMeCTO Hero
ncnonb3yeTca BenuynHa, npocnexmeaemMan 40 HalMoHallbHbIX CTaH4apToB I/ISMepeHVIVI, U cornacoBaHHOroO Mexay us-
roTtopuTeneM W nonb3oBatenemMm CTaHhapTa N3MepeHUiA, KOTOpble UMEKT 3afaHHYI MNOrpeLllHOCTb. OTa Benu4mnHa, Ha-
3biBaeMas hakTU4eckuM 3Ha4yeHneMm, MoXeT ObITb onpejgeneHa nyteMm UCNonb3oBaHUA HeBonbLuMx nonpaBokK, cornacHo
M3BECTHbIM BapuayuaMm, 3aBUCALLMM OT OKadbiBakoLWUX BIUAHWUE BENUYNH, eClnkn STO Heobxoaumo.

2.2.3 nacnopTtHoe 3HauyeHue (certified value): PakTnyeckan BenuunHa Co CBA3AHHON C HEN NOTPELLHO-
CTblO, Ha JaTy ee CooOLEeHUsI B CONPOBOAUTENLHOM AOKYMEHTE.

2.2.4 Hopmupyrowwee 3HaveHue (fiducial value): 3HaveHue, kK KOTOPOMY OTHOCATCA OLWMOKK pesucTopa
ANs yKasaHus ero ToO4HOCTU. HopMmupyiowee 3Ha4eHue COOTBETCTBYET:

- BbIOpPaHHON BENUYUHE AeKaabl CONPOTUBIIEHUS,

- CepTUULMPOBAHHOW BENUYMHE OAUHOYHOIO UNN MHOXECTBEHHOrO pesuctopa knaccos 0,0005 ... 0,01
(5 ppM ... 100 ppM),

- HOMUHaNbLHOW BENUYMHE OAUHOUHOTO MITM MHOXECTBEHHOrO pesuctopa knaccos 0,02 ... 5 (200 ppM ...
50 000 ppM).

2.2.5 octatouHoe conporuBrieHue (residual resistance): BenuunHa conpoTuBneHnsa Mexay To4Kamm
COEeAMHEHUSI MHOXECTBEHHOIO pe3nucTopa, nepeknioyaloLme yCcTpoicTBa KOTOPOro MOCTaBleHbl B HyNeBoe
NonoXeHue, Koraa BCe Nepeksiioyaemble 311eMeHTbl HaXOAATCS B HYNEBOW NO3ULUK.

2.2.5.1 HOMMHanNbHOe OCcTaTo4YyHOoe conpotusBneHue (nominal residual resistance): OkpyrneHHas Be-
nuyunHa, 0603Ha4valoLLasa 3Ha4YeHne 0CTaTOMHOrO CONPOTUBIIEHUS.

2.2.5.2 ¢akTuyeckoe octatouHoe conporuBneHue (actual residual resistance): BenuumnHa ocraroy-
HOrO CONPOTUBNEHUS, MONYYEHHAS MPYU YCTAHOBMNEHHbIX YCNOBUSIX U B YCTAHOBINEHHOE BPEMSI.

2.3 Bnusiouwme BenIMYUHbI, 3TaNOHHbIE YCIOBUSA, HOMUHANbHbIA AWaNasoH NPUMEHEHUNA

2.3.1 enusowas BenuuuHa (influence quantity): BenuunHa, cnocobHasn Bbi3biBaTb HeXenartenbHble
BapuaLuMu 3Ha4YeHUs CONPOTUBIEHUS pe3ucTopa.

MpuMeyaHune— OBLIMHO TaKkUe BENUHNHBI BKNIOYAKOT OKPYXKatoLLyto TEMNEPaTypy W BNAXHOCTb, NOTNOXeHUe n
cTeneHb AUccMnaunm sHepru. STy BeNMUMHbLI A0MKHBI UMETE HOPMUPOBaHHbIE 0BNACTN 3HAYEHUI U HOMUHANbHLIE Ana-
Na3oHbl UCNOSL30BaHMA, KOTOpLIE NPUBOAATCS B COOTBETCTBYHOWMX Tabrmuax.

2.3.2 npegenbHble 3HaYeHUA OKasblBawWMnX BnusiHue BenuyvuH (limiting values of an influence
quantity): MNMpeaenbHble 3HAaYEHUSA, KOTOPbLIE MOTYT NPUHUMATbL OKa3blBaOLWME BNUSAHNE BENIUYUHLI, HE Bbi3bl-
Bas NOBPEXEHUS Pe3UCTopa UNu ero NOCTOAHHOIO M3MEeHEHUs1 TakuMm 00pa3oMm, UTO OH NepecTaeT oTBevaTb
TpebGoBaHusAM Knacca TOYHOCTU, HaNpUMeEpP OrpaHUYEeHuUs No Auccunaumu aHeprum (cm. 6.3.2).

2.3.3 HomumHanbHble ycnoBua (reference conditions): YcraHOBNEHHbIE YCNOBUA, NPU KOTOPbIX Pe3u-
CTOp yaoBneTBopsAeT TpeboBaHUAM B OTHOLLEHUM UCXOAHON NOTPELHOCTU. [ANA KaXaon u3 oKasblBaloLMX
BNUAHNE BENUYUH 3TU YCIIOBUA MOTYT ObITb BbIPaXXEeHbl nu6o B Buae NOCTOAAHHOW BENMUYUHDI, nuéo AuanasoHa
BENUYMH.

2.3.3.1 aranoHHan BernmuuHa (reference value): OauHOYHAA BENUYUHA OKA3bIBAKOLLETO BIIUSIHME Na-
pameTpa, Npu KOTOPO PE3UCTOpP COOTBETCTBYET TpeboBaHUAM, OTHOCALLUMMCA K UCXOAHLIM 3HAYEHUAM Mo-
rpewHoCTu (B npeaenax Aonycka, yctTaHOBNEHHOro B pasaene 5).

2
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2.3.3.2 HopMupoOBaHHaA ob6nacTb 3HauyeHun (reference range): [manasoH 3HAYEHUI OKa3blBalOLLEN
BNUSIHUE BEMWYUHBI, B KOTOPOM PE3UCTOP COOTBETCTBYET TPEOOBAHUAM, OTHOCALLMMCS K MCXOAHLIM NOrpeLL-
HOCTAM.

2.3.4 HOMMHanNbHbIA guana3oH npumMeHeHua (nominal range of use): [AnanasoH 3HA4YEHWI, KOTOpblE
MOXET MPUHUMATb KaXAas OKasblBaloLLas BMMAHWE BENWYMHA, HE NPUBOASA K BapuaLuAM, MPEBbILLAIOLLUM
YCTaHOBINEHHbIE B pasaene 6 npeaenol.

2.4 OwuGKKN 1 Bapuauumn

2.4.1 owwmnbka (error): BennunHa OTKNOHEHMST DAKTUHECKOTO 3HAYEHUA OT Hopmupyowero. OHa Bbipa-
XKAETCS B NPOLIEHTAX MITN YACTSX HA MUMMUOH OT HOPMUPYIOLLETO 3HAYEHUS.

MpuMeyaHue—PeKOMeHAYeTCS NPUHATL CrefytoLiee cornalleHue: olunbKka = hakTUieckoe 3Ha4eHue — Hop-
MUpytoLLiee 3HadeHue.

2.4.2 ncxogHas norpewHocTs (intrinsic error): Owwmbka, onpegensemas npyu HOMUHANbHbIX YCNOBUSIX.

2.4.3 Bapuauum (variation): PasHuua mexay pakTuyeCkuMm 3Ha4EHUsIMU, BbIPAXKEHHAsA B NPOLEHTax
UK B YacCTAX HA MUITMIMOH OT HOPMUPYIOLLETO 3HAYEHUSA, ONPELENeHHas, Korga okasbsiBatoLwas BNUsSHUE BEMNU-
YMHa NPUHMMAET NOCNEeA0BaTENbHO ABA YKA3aHHbIX 3HAaYEHWS, @ BCE APYrMe 0Ka3blBaloLUE BIIMAHUE BENUYU-
Hbl OCTaIOTCSA B Npeaenax MCXOAHbLIX YCIIOBUA.

2.5 TOYHOCTb, KNnacc TOYHOCTHU, 0603HAYEHME KIlacca TOYHOCTHU

2.5.1 ToyHOCTb (accuracy): TOYHOCTb pe3ucTopa onpeaensaeTcs npegenamm MCX0AHON NOrPELLHOCTU U
Bapuaumin BCreACTBUE BMMSAHUS OKa3biBAKOLLMX BNUSIHWE BENUYUH.

2.5.2 knacc TouHocTHM (accuracy class): B knacce pe3aucTtopoB TOMHOCTb UX MOXET OblTb 0603Ha4YeHa
O4HUM U TEM >KE YUCIIOM, ECIIM OHU COOTBETCTBYIOT BCEM TPeDOBaHUSM HACTOSILLETO CTaHgapTa.

2.5.3 0603HaueHMe Krnacca To4HoOCTHM (class index): Yucno, o6o3HavaroLee Knacc TOHHOCTH.

3 Knaccudwmkauus

3.1 Pe3ncropsbl, COOTBETCTBYIOLLME HACTOALLEMY CTaHAAPTY, KnaccuduuynposaHbl B COOTBETCTBUM C UX
KN1acCoOM TOYHOCTM (COrnmacHo onpeaenexHuto B 2.5.2) Ha knaccel, 0603Ha4yaemble MHAEKCaMK Kracca, ykasaH-
HbIMK B Tabnumue 1.

Tabnwunya |— MHaeKchl KnaccoB pe3ncTopos
BbipaxaeTca B npoLeHTax 0,0005 | 0,001 0,002 0,005 0,01 0,02 0,05 0,1 0,2
BoipaxaeTcsa B ppM 5 10 20 50 100 200 500 1000 2000

MmMeeTcs ABa 4ONYCTUMBIX METOAA BbIPAXKEHUA MHAEKCA Knacca TOYHOCTM pe3nctopa. T METOAbI CBSI-
3aHbl C HOPMUPYIOLLMM 3Ha4YeHnem. OauH MEeToh UCMONb3yeT 0603HAYEHNE B BUAE MPOLIEHTA OT HOPMUPYIO-
Lero 3HayeHus, B APYroM UCMONb3YEeTCa YMCMO AOMEN HA MUITITMOH OT HOPMUPYIOLWEro 3HadYeHus (ppM).

MHaekc knacca pesuctopoB MOXET ObITb ykazaH nubo oAHMM METOAOM, MO0 COBMECTHO ABYMS.

3.2 B mynbTuaekagHbix pes3uctopax kaxaas Aekaja MOXET MMETb pasnuuHble WHAEKCbl KnaccoB
(cm. npumep B NpunoxeHumn, A4). Hekotopble aekaabl MOTYT MUMETb MHAEKC Knacca, B3aTbii M3 Tabnuubl 1.

Tabnuya |l — WMHAEKeHl KaccoB HEKOTOPLIX AeKaz COMPOTUBIIEHUS TOMBKO B MYNbTUAEeKaHbIX pesncTopax
BblpaxaeTca B npoLeHTax 0,5 1 2 5
BblpaxaeTcsa B ppM 5000 10000 20000 50000

4 Tpepaernbl UICXOOAHOMN MOrPEWHOCTU

4.1 Pe3ucTopbl O KHbI COOTBETCTBOBATL NpeaenamMm MCXO4HOW NOrPELLUHOCTU, YCTaHOBIIEHHBIM ANS UX
COOTBETCTBYIOLLETO Kracca ToOMHOCTU B Tabnuue lll, B Te4eHne ogHOro roga ot AaTtbl MOBEPKM Nepej nocras-
KOW MM Aatbl NEPBUYHON aTtTecTauuu, COrnacoBaHHOW MeXay U3roToBUTENeM U notpedburenem.
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Tabnuua Il — MNpegens UCXOAHOW NOrpeLLHOCTU BbIpaXaloTes B BUAE COOTHOLUEHUS HOPMUPYIOLLEro 3Ha4YeHUs U
npeaenos Npu HayanbHoW cepTUdUkaLum
MHApekc knacca MpeAenbl NCXOAHON NOTPELLHOCTU Mpedenbl Npu HavanbHoW cepTUdKUKaLmn*
% ppM % ppM % ppM

0,0005 5 +0,0005 +5 +0,01 +100

0,001 10 +0,001 +10

0,002 20 +0,002 120

0,005 50 +0,005 +50

0,01 100 +0,01 +100

0,02 200 +0,02 +200 10,02 1200

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

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

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

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

1 10000 1 +10000 1 +10000

2 20000 +2 +20000 12 20000

5 50000 5 +50000 5 +50000

*Cm. 4111412

310 TpeboBaHNe NPUMEHSAETCA TOMBLKO B TEX Cy4asix, KOrAa yCTAHOBIEHHbLIE N3rOTOBUTENEM YCIOBUS
paboTbl M XpaHeHUs BbIMOMHSAOTCS.

MpumedaHue — [N pe3ancCTOPOB NOCTOSIHCTBO XapaKTepUCTUK UMEET peLuatolliee 3HaveHue. B HacTosiLem
cTaHpapTe TpeGoBaHWe YCTaHOBIIEHO Ha Nepuog A0 roga, HO OMbIT MoKasan, YTo CKOPOCTb U3MEHEHUs] XapaKTepUCTUK
BCMefCTBUE BUAHUS CTapeHUs yMeHbLIAeTCs NPONOpLMOHANLHO BPEMEHHU.

4 1.1 PasHuua npu nepBUYHOKM arTectauum mexxay akT4eCckumM U HOMUHasNbHBLIM 3HAYE€HUEM XapakTe-
puctuk pesucrtopos knaccos 0,0005 ... 0,01 (5 ppM ... 100 ppM) He aosmkHa npesbiwatb 0,01 % (100 ppM)
OT HOMMHArbLHON BEMUYUHDI.

4.1.2 dakTnyeckas BenmyMHa rnapamerpa rnpu HavyanbHoOW atrectauum U HOMUHaNbLHOE 3HaYeHue ans
pesuctopoB knaccos 0,02 ... 5 (200 ppM ... 50 000 ppM) He AOMKHBbI pa3nuyaTbCca Gonee Yem Ha BENUUNHY,
COOTBETCTBYIOLLYIO MHAEKCY Krnacca.

4.2 B cnyyae MHOXECTBEHHbIX Pe3UCTOpOB hakTUYecKkan BENUYMHA OTHOCUTCA K KaXQ0MYy pe3nucTopy,
no OTAENbLHOCTU U B KOMOMHALMW, 3HAYEHME KOTOPON YCTAHOBAEHO U KOTOpAasa npeaHasHavaeTcs Ansa ua-
MEepPEHNI U HEMOCPEACTBEHHO AOCTYMHA C UCMONb30BAHMEM BLIBOAOB UK APYIUX CPEACTB COEAUHEHUS.

4.3 B cnyyae MHOXECTBEHHbIX PE3UCTOPOB C MEPEKIIOYAIOWMMMU YCTPOWCTBAMU, KaXKA0E U3 KOTOPbIX
MMEET HYMNeByI0 MO3ULIMIO, U3TOTOBUTENb JOMMKEH YCTAHOBUTb HOMUHASBHYIO BENNMYUHY OCTATOMHOIO CONpPo-
TUBNEHNA COBMECTHO C AoMyckamu, ecnu oHo 6onee 50 % OT Benu4uHbI, COOTBETCTBYIOLLEN UHAEKCY Knacca
HaWMEHbLLUErO Lara ConpoTUBIEHUS.

5 YcnoBus ansa onpeaeneHust UCXOAHbIX MOrpewHocTen

5.1 3tanoHHble YyCNOBUS, OTHOCALLMECS K KaXAOM M3 OKa3blBAIOWMX BAUAHUE BEMU4YUH, NOKa3aHbl B
Tabnuue IV.

Tabnuuya IV— 3STanoHHble yCrioBUs U AONYCKW A5 OKasbiBaOLLMX BNUSAHUE BENUYUH

OTanoHHble ycrnoBus,
€CITn HeT MapKUPOBKU

Donyck, paspeLueHHbIi ANA UCNbITaHUiA,

OkasblBatoLjas BNMAHWE BeNUYMHA . o 1)
NpuMeHaAeMbIX K e AUHUYHOW 3TanoHHOW BenuvnHe

Okpyxatowas Temnepatypa (atMocdepa, | 20 °C
MacnsHas BaHHaA U T. 4.)
OTHOCUTENbHasA BNaXHOCTb 50 %

1/, OT HOMUHaNBHOTO ANanasoHa NPUMeHeHNS,
HO He MeHee YeM 0,1 °C?
40% ... 60 %3
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OkoH4aHUe mabnuupi IV

OTaroHHble ycrioBus, Honyck, paspelUeHHbIN ANA UCTIbITAHWIA,
OkasblBatoLjasl BIUSHUE BenuuuHa . . 1
€CIM HET MapKUPOBKU NPUMEHSAEMBIX K €AUHUYHON 3TaNOHHOI BEnuuuHe
Paccensaemas MOLLHOCTb LomxkHa bbITb ykasaHa —
BO BCeX crnyvasx
OxnaxpaeHune Het —
Mo3nyua Iiobas —
BHelHuWe coeiMHeHNsA TMobble —

1) inst HopMupoBaHHoI! 0BNAcTN 3HaUeHMit JONYCK HE paspeLLeH.

2) ns peancTopoe knacca 0,0005 (5 ppM) B Buae uckniodenns aonyck 0,1 °C, a He 1/10 OT HOMUWHarbHLIX Ana-
Na3oHOB NpUMeHeHUs (cM. Tabnmuy V).

3) Heo6xoMMO NpOSIBASTH 6OMLLLYI0 OCTOPOXHOCTb, YTOBLI rAapaHTUPOBaTh, YTO paspelleHHbIe AOoNYCKA He npe-
BblLUEHbI.

5.2 3TanoHHble BENUYMHbI NpeaHa3HauYeHbl Ans cTabunbHbIX yenosuii. Ansa niobbix U3MeHeHul ycno-
BUW UCMbITAHUA HEOOXOAUMO A0CTATOYHOE BPEMS MPU 3TANOHHbLIX YCNOBUSIX ANA AOCTUXEHUS paBHOBECUA
nepes HayanoMm BbIMOMHEHUS U3MEPEHUNA.

5.3 N3amepeHusa 3HauyeHnin CoNnpOTUBIIEHUS AOSDKHbI BbINOMHATLCH NPU AOCTATOMHO NMOCTOSHHOW BEMNM-
YMHE MOCTOSIHHOIO TOKA, KOTOPbLIW CreAyeT Nponyckarb B TEYEHWE MHTEpBana BpeMeHu, Heobxoaumoro Ans
YCTaHOBMNEHMUA MOCTOAHHON BEMUYMHBI CONPOTUBIIEHUS, €CNKU TOMNbKO Bonee KOPOTKUI UHTEpPBaAN Unu auana-
30H MHTEPBArIOB BPEMEHU HE NMpeayCMaTpPUBAETCSl U3rotoBuTeneM. 3tu TpeboBaHMA AOMKHBI TAKXKeE NpUMe-
HATLCA B OTHOLLEHWUU TOKA, €CNU OH NPEPLIBAETCA UNU MEHAET HanpaBneHue Ha obpatHoe.

n pnMmedyaHuHne 1 — B kayecTBe BeNU4YUHbI conpoTuBrieHUA NpUMHUMaETCA cpegHee 3HadveHne 3TOW BESTUYUHBI,
nony4vyeHHoe C Ucnonb3oBaHMeM AByX HaﬂpaB.l'IEHVIﬁ TOKa.

MpumevyaHue 2 — ConNpoTUBNEHNE MOXET MEHATLCA UMW MOKasbiBaTb BUAMMOCTb U3MEHEHUS C TEYEeHUEM
BPEMEHU MO CrEeAYOLLMM NPUYMHaM:

a) nepexofHele atheKTs! BCNEACTBUE BNUSAHUSA PEaKTUBHOTO CONPOTUBNEHUS, UHAYKTUBHOIO UM €MKOCTHOTO;

b) ansnekTpnyeckas abcopbums;

C) HanpsixeHWe nonapusauuy;

d) TepmoanekTpuyeckue agphekTel 3eebeka, Mensree 1 ToMcoHa (cM. A1 NPUNOXEHUR).

BBMAY CNOXHOCTU STUX MPUYUH U3MEHEHWNI OBbLIYHO CHUTAETCS HEHAAEXKHBIM NONYYEHNE 3HAYEHUA CO-
MPOTUBNEHNUS NMOCTOAHHOMY TOKY NyTEM 9KCTPaMoONsALMUM PesynbTaToB U3MEPEHUS CONPOTUBAEHUS HA nepe-
MEHHOM TOKe B AMana3oHe HU3KUX YacToT.

6 Jonyctumblie Bapmnauum

6.1 Mpepenbl Bapnauun

Korna peaucrop HaxoauTcs npu yCnoBUsX, yKasaHHbIX B Tabnuue V, U eAWHCTBEHHaA OKasblBaloLLas
BMNUSIHWE BENUYNHA BapbUPYETCS B COOTBETCTBUM C 6.2, BbipaXkeHHbIE B NpoueHTax (unv ppM) Bapuauum Hop-
MUpPYIOLLEN BENUYMHBI HE AOSMKHbI NPEBbILLATD:

- 3HaYeHus1, COOTBETCTBYIOLLIEr0 MHAEKCY Krnacca oKasbiBaOLUMX BNUSIHUE BENMUYMH, NEPEYUCTIEHHBIX B
Tabnuue V,

- NpeAenoB, YCTaHOBMEHHbIX B 6.3 1 6.4 AN APYrMx OKasbiBalOLLUX BIIMAHUE BEMNUYUH.

Tabnuuya V—Tlpeaensl HOMUHANEHOTO AnanasoHa NpUMeHeHUst (MIPUMeHAeMble TONBKO NpU OTCYTCTBUM MapKUPOBKHY)

HoMUHanbHbI AranasoH UCNonb30BaHWA pesncTopoB

OkasblBatolas BMaHUE BenuunHa*
H creayoLLux Knaccos

Okpyxatowaa Temnepatypa (atMocdepbl, macnsHon | 0,0005 (5 ppM).
BaHHbI N T. 4.) OTanoHHas Temnepatypa +0,5 °C

0,001 (10 ppM).
OTanoHHasa Temneparypa 1 °C
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OkoHYyaHue mabnuysi V

HoMWHanbHbINA AManasoH MCMONb30BaHWS Pe3UCTOPOB

OkasbiBatoLjas BNusHUe BenuynHa®
W creayowmx Knaccos

Okpyxatoljasi Temnepatypa (atmocdepsbl, MacnsHoi | 0,002 (20 ppM).
BaHHbLI U T. 4.) OTanoHHas Temnepartypa +2 °C

0,005 ... 0,02 (50 ppM ... 200 ppM).
OTanoHHas Temneparypa +5 °C

0,05 ... 5 (500 ppM ... 50 000 ppM).
OtanoHHas Temneparypa +10 °C

OTHOCUTENbHAsA BNaXXHOCTb 25%...75%

* Te, OKasblBatoLye BNUSHWE BEMUYUHBI, KOTOPLIE He NepeMucneHsl B Tabnuue V u pasgene 6, paccMaTpusator-
€Sl KaK He MMetoLLe HOMUHArBHOro AnanasoHa NPUMEHEHUS.

6.2 YcnoBusa onpeaeneHus Bapuauum

6.2.1 Bapuauum Heo6xo4uMO onpeaenaTb AN KaK4oh 0KasbiBaloOLLEn BNusiHue BenuynHel. Bo Bpems
NpoBedEHUs UCMbITAHUIA BCE ApYr1e OKasbiBaloLMe BRUSAHUE BENWYMHBLI AOMiHbI NOAAEPHMBATLCA NPU UX
3TanOHHbIX 3HAYEHUSIX.

6.2.2 CTeneHb Bapmauuini OLEHMBAETCS CReaylowum 06pasom.

6.2.2.1 Ecnu pe3ancTopy npucBOEHO 3TanOHHOE 3HAYeHue, OKa3biBaloLasa BNUSAHME BENUYMHA AOSDKHA
BapbUpOBaTLCA MEXAY 3TUM 3Ha4YeHUEeM U NoObIM 3HaYeHUeM B Npeaenax HOMUMHamNbLHOrO Auanas3oHa npu-
MEHEHWUs1, yKka3aHHOro B Tabnuue V, ecnm mapkupoBKa He yKa3sblBaeT UHOE.

6.2.2.2 Ecnu pe3ncTopy NpuCBOEH 3TaroHHbIM AUanasoH, HOMUHArbHbIN AWana3soH NPUMEHEHUs 0r-
XKEH BKMIOYaTb BECb STANOHHbLIA AMana3oH U PacLUMPATLCA OTHOCUTENbHO HEro Nno KpanHein Mepe Ha OAHOM
npegene srtanoHHoro guanasoHa. Oka3biBalOLLAs BAMSAHME BENWYMHA A0SKHA BapbMpPOBATbCHA MEXAY Kak-
AbIM U3 NpeferioB 3TafloOHHOTO AMana3oHa U KakuM-nmbo 3HaueHneMm TOM YacT HOMUHANBLHOrO Auana3soHa
NPUMEHeHUs, KOTopas npuneraeT Kk BbIGpaHHOMY npeaeny 3TanoHHOro AWana3soHa.

6.3 BnusiHMe camoHarpeBaHuA (auccunaunm MOLWHOCTH)

6.3.1 Bapuauuu, cBazaHHbIE C CAMOHarpeBaHUeM, €Cfiu He YCTaHOBNEHO UHOE, Npu NIOGON MOLHOCTH
MEXAyY 3TanOHHbIM 3HAa4YEHUEM UNU BEPXHUM NPEAENOM STANIOHHOIO AMana3oHa UM BEPXHUM NPeaenom Ho-
MUWHarnbLHOTO Anana3oHa NPUMEHEHUA He A0MKHbI NPEBbIWATL 3HAUEHMe, COOTBETCTBYIOLEE UHAEKCY Knacca,
npy NPEANONOXeHNN CTabUIbHbIX YCITOBUN.

6.3.2 MN3rotoBUTENb MOXET YKa3aTb, YTO BEPXHUN Npeaen HOMUHANBLHOIO AnanasoHa NPUMEHEHUs no
auccunaumm MOLLHOCTM MOXET ObiTb MPEBbILUEH NYTEM MApKUPOBKM BENMUYMHLI NPEAEnbHON AnccuMnauum
MOLUHOCTU. Mpu HaNU4MM Tako MapKUPOBKM pasHULA Mexay 3HaYeHMEM CONpPOTUBIEHUA pe3nucTopa Ao u
nocne NpUNOXeHWsl TakoW npeaenbHOi AUCCUnaLMm MOLWHOCTM He AOIDKHA npeBbiwaTtb 10 % OT BENUYMHDI,
COOTBETCTBYIOLLEN UHAEKCY Krnacca, KOorga pe3nucTop CHOBa HaXOAUTCH MPU 3TarlOHHbLIX yCnosuax. Ecnu us-
rOTOBMTENEM HE YKa3aHO WHOe, ANUTENBHOCTb BPEMEHU, B TEYEHME KOTOPOro HOMUHASbHbIN Anana3oH npu-
MEHEHUs1 MOXET ObITb NPEBbLILLEH, AOMKHA ObITb HEOrpaHM4eHHa. MNpu UcNbITaHUSAX pe3UcTopa NpeaenLHas
anccunaumsa MOLHOCTM AOIHKHA NPUMEHATLCA HE MeHee 2 YacoB, ECNU U3TOTOBUTENL He ykasan Gonee Ko-
POTKWIA MHTEPBAN BPEMEHN.

6.3.3 Ecnu BenuunHa npegenbHoOn Auccunauumn MOLHOCTU 3aBUCUT OT AOMONMHUTENBHOMO OXnaXaeHus
(HanpumMep, perynupoBaHnA Temnepatypbl B MacrsHOW BaHHE UNWU NPUHYAUTENBHOW BEHTURAUUK), Npeaenb-
Has BENUYMHa guccunaumm MOLLHOCTM A0MKHA ObITb YCTAHOBMEHA NPY HANMMYMKU AOMONHUTENBHOTO OXnaxXe-
HUsi u Bes Hero.

6.4 BnusiHme nonoxeHusn

Korga Ha pe3ancrtope MapkMpoBaHO 3TanoHHOE nonoxexue (cMm. Tabnuuy VII), HOMUHaNbHBIA Anana3oH
no3nunm NnpUMeHeHna AO0MKEH onpeaenAaTbCA Kak 3TafloHHOE nonoXXeHne 120°, €eCIim NHoEe He oﬁycnosneHo
NU3roToBUTENEM.

Honyctumble Bapuauuu pasHbl 10 % OT BEMWYMHBI, COOTBETCTBYIOLLIEN MHAEKCY Knacca.
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7 OononHutenbHble TPe60OBaHUA NO ANEKTPUUYECKUM U MEXAHUYECKUM
napameTpam

7.1 HanpspkeHue ucnbiTaHUA K Apyrue TpedboBaHua 6e30NacHOCTH

TpeboBaHUSI B OTHOLLUEHUM HaNPSHKEHUS UCNLITAHMIA M APYrMx acnekToB 6e30nacHOCTU BKMIOYEHbI B
nybnukaumio IEC 414. «TpeboBaHusi no 6€30MacHOCTM AN NOKA3bIBAIOLWMX U PETUCTPUPYIOLMX SNEKTPOU3-
MepuTENbHbLIX NPMOOPOB U NPUHAANEXHOCTEN K HUMY», HA KOTOPbIE AOM¥HbI ObiTb NPUBEAEHDbI CCbINKU.

7.1.1 HanpsixxeHue u3onsuuu Luenm (HOMMHaNbHOE HanpshxeHue uenu)

Ecnu He 00ycnoBneHo uHoe, HanpsKeHne n3onauum uenu (HOMMHanbHOe HanpskeHWe uenu) A0MKHO
ObITb 650 B, ecnu Tonbko 6onee BbICOKME 3HAYEHUSI HE BO3HMKAIOT NPU onpeaeneHnu npeaensHon guccuna-
LU MOLLHOCTU.

MpumeuaHmne 1 — HanpsxxeHue U3ONALUK LENM (HOMUHAMNBHOE HANpPSXKEHWE Lienu) onpeaensieTcs Kak Hau-
6onee BbIcOKOE Hanps>XeHne OTHOCUTENbHO 3eMITN, NP KOTOPOM pPe3NCTop MOXHO UCNONb30BaTb.

MpumeyaHune 2—/InA HanpsHKeHU M3ONALMK Lienu (HOMUHaANBbHOro HanpsxkeHus uenu) 650 B cooTeeTCTBY!1O-
Lee HanpsKeHue UCMbITaHnil paBHo 2 KB.

7.2 ConpoTuBNeHne n3osnauum

BenuuuHa conpoTuBneHusi M3onAuMU NOCTOSHHOMY TOKY, u3Mepsiemasi npu HanpsbkeHun 500 B £ 20 %
Mexay Z1ByMs TOUKaMM, KOTOPbIE HE UMEIOT iPYTOro COeMHEHUS MEXY HUMM, AOMKHO ObiTh Crieayowmm:

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

- YBENUYEHHAsA B OAUH MUITIMOH Pa3 HOMUHANbLHASA BENMYMHA COMPOTUBIEHUSI PE3UCTOPA, HO HE MEHee
4yeM 100 MOM ansa Bcex Apyrux Kraccos.

Mpu 3TUX MCMILITAHUSIX HOMWUHANbHASA BEMMYMHA MHOXXECTBEHHOTO PE3UCTOpa A0IKHA ObITb MAKCUManb-
HOW, BbIOOP KOTOPOI BO3MOXEH.

7.3 YcnoBus TPaHCNOPTUPOBAHUA, XPaHEHUS U UCNOSbL30BaAHUSA

Ecnu uHoe He yCTaHOBMEHO M3rOTOBUTENEM, PE3UCTOPLI AOIMKHbLI ObITb CMOCOOHLI BbigepXMBaTh 6e3
NoBPEXAEHNA BO3AENCTBME OKPYXKatoLLel TemMNeparypbl B AuanasoHe ot MuHyc 10 °C ao nmoc 50 °C. Mocne
BO3BpPALLEHWA K 3TANOHHLIM YCNOBUSIM PE3UCTOPLI 40IKHBI YAOBNETBOPATL TpeboBaHUAM pasaena 4.

MpuMeydaHwne — TpaHCNOPTMPOBaHNE PE3UCTOPOB LOMKHO MPOUIBOAUTLCS COMNACHO MHCTPYKUMAM W3FrOTOBU-
Teneil, ¢ UCMONbL30BaHUEM METOZOB, He LOMyCKaloWMX YaapHbIX BO3AENCTBUA W NPOAOIMKUTENBHON BUBpaUmUm, YTo He-
06X04NMO ANS NPeaoTBPAaLLEeHNs U3MeHeHNil NapaMeTpOB Pe3UCTOPOB BCEeACTBUE PacTsXeHUs W AedopMaLMoHHOMo
NoBLILLEHWUS TBEPAOCTY MaTephana pesnctopa. ECNM pesncTop YCTaHOBNEH B paMe WK UCMbITaTernbHOM Konogke, Heo6-
XOLMMO MPUHATE Mepkl, rapaHTUpytoLmMe, YTo HeoBxoanmasn 4si ero paboTsl BEHTUNALUS He HapyLweHa.

7.4 Touku coeonHeHunA

Kaxkgas Touka coeaMHEHUs1 AOMmKHa UMETb TaKyto KOHCTPYKLMIO, UTOBObI haKkTMyeckas BenM4uHa conpo-
TUBNEHUA He BapbupoBanacb 6oriee Yem Ha YCTAHOBMNEHHYIO BENUYMHY MEXAY pasnuYHbIMKU TOYKaMKU coeaun-
HEHUA.

Mocne BbinonHeHua 100 coeaguHeHMn U pa3beanHEHWNI B KaXO0W TOUKe COeauHEeHUs ee dhakTuyeckas
BENUYMHA CONPOTUBMNEHUA HE AOMKHA U3MEHATLCA Bonee YyeM Ha:;

- 10 % OT BENMUYMHBI, COOTBETCTBYIOLLEN AaHHOMY UHAEKCY Kracca Arng OAMHOYHOro Pesucropa;

- 10 % OT BENUYUHbI, COOTBETCTBYIOLLIEN AAHHOMY MHAEKCY Knacca BbIOPaHHOIrO CENEKTUBHOMO 3HAYEHUSA
MHOXXECTBEHHOIO Pe3ncTopa.

JaHHOe nCnbITaHNe AOMKHO BbIMONMHATLCS NPU 3TANOHHbLIX YCNOBUSIX

Ecnu nHoe He yCTaHOBNEHO U3roTOBUTENEM, BbiIOMpaeMble BENUUYMHBI, UCNOSNb3YEMbIE BO MHOXECTBEH-
HbIX PE3NCTOpaXx, AOMKHbI BbITb Hanbonee HU3KUMMU BbIOMPAEMbIMU BENUYUHAMU, HE PABHBLIMU HYIIO.

MpuMeudaHune —Heobxogumo NPUHATE Mepbl, YTOOLI coeANHEHUA Bbinu NPaBUNBHO BEINOMHEHbI.

7.5 YcnoBusa ana cpeacts U3MepeHUust Temnepartyphbl

Ecnu namepeHns TEMNEPaTYpPbl OKPY>KAIOLLEN CPeAbl HE ONPEAEnsiioT B AOCTATOMHON CTENEHU TEMMe-
paTypy peancropoB, HeoGX0AUMO oBecneunTb YCroBUS, MO3BOSIAIOLLME BbINOSHATL U3MEPEHME TEMMEPATYPI
pesucTopa.
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8 MapkupoBKU U 0603HaYEHUA

Ha pesuctopax gomkHa ObiTb 3akpenneHa oupMeHHas Tabnuyka, unu Ha OJHON U3 BHELLHUX NOBEPX-
HOCTeli kopnyca, Unu B BUAE OTAEMbHOrO AOKYMEHTa, Coaepallas yKasaHHble HUXe MapKUpPOBKHU.

BonbLuas 4acTb 3TUX MapKUPOBOK BbINOSIHAETCS, Kak yka3aHo B 8.2, 8.3 u 8.4, ¢ ucnonb30BaHUEM CUM-
BOMOB, NEpPEYUCNEHHbIX B Tabnuue VII.

8.1 M3rotoBuTENb AOIDKEH NPEAOCTaBUTL CNEAYIOLLYI0 MHpOpMaUUIO:

a) HauMeHOBaHWe UMM TOProBas Mapka U3roToBUTENS;

b) oBosHauyeHue TUNa, ecnu UMEeeTcs, JaHHOE U3TOTOBUTENEM;

C) CEPUINHbLIN HOMEP PE3UCTOPA;

d) HOMUHAarmbHbIE 3HAYEHNA CONPOTUBEHUA (CuMBOn J-1 unu cornacHo 8.4);

€) MHAEKC Knacca unu ykasatenu knacca (cumsonel E-1 unu E-6). Ecnn mynstuaekagHbelil pesuctop
UMEET AeKkaabl CONPOTUBIEHMUS C PA3NUYHBIMU NPeaenaMm UCXO0AHOW NOrPELUHOCTU, MHAEKC Knacca ANns Kax-
OOV AeKaabl CONPOTUBIEHUS AOIMDKEH ObITb MApPKMPOBAH;

f) HOMMHaNbHOE OCTaTOYHOE CONPOTUBIEHME C €70 AONYCKOM, €CIn HE0BX0aANMO (CUMBON J-2);

g) CMMBON NO3uuuu, ecnm Heobxoaumo (cumeonbl D-1—D-6);

h) aTanoHHOe 3HayeHWe unu 3TanoHHbIM U HOMUHAMbHbIM AWana3oH UCMONb30BaHUSA, €CNU UMEIOTCA,
Ana temnepartypsl (Cm. 8.4);

j) TMn oxnaxaeHus, ecnu Heobxoaumo (cm. Tabnuuy 1V);

k) aTanoHHOe 3HayYeHMe Unu STanoHHbIN AnanasoH Ana Auccunauum MOWHOCTH (CMm. 8.4);

) HOMWHaNbHLIM AManas3oH NPUMEHEHUS No Auccunauum MOLWHOCTU, €CK 3TO NPUMEHUMO (CM. 8.4);

m) npeaenbHasi Auccunaymsa MOLLHOCTU, eCnn 3T0 Heobxoaumo (cumeon J-3);

n) noboe Apyroe 9TanoHHOE 3HAYEHUE UMW JTANOHHbLIA U HOMUHAMbHbIA AMana3oHbl NPUMEHEHUS,
€CInun 9T0 UMEET 3HaYEeHuE;

p) TemnepatypHble Npeaens! U ApYrne UHCTPYKLMKU N0 TPAHCMOPTUPOBAHUIO, XPAHEHMIO U MPUMEHEHUIO,
€CIn 3T0 HeoBXoANUMO;

q) cepTUdULMPOBAHHbLIE BEMUYUHBI M OTHOCALLMECS K HUM NOrpeLLHOCTH;

r pata ceptudpmkauuu;

S) opraHbl cepTudukaumu;

t) HanpsbkeHue ncnbiTaHumn (cumeonbl C-1—C-3);

u) Korga aTo uenecoobpasHo, CUMBOI, NOKa3bIBAKOLLMIA, YTO HEKOTOpAas Apyras CyLlecTBeHHas nHAdop-
Maumsa npegocTaBneHa B 0TAeNbHOM AOKYyMeHTe (cumBon F-33).

8.2 MecTta MapKMpoOBKM U CUMBOJSIOB

8.2.1 Cneagywowasa nHgopmayusa (cm. 8.1) gomkHa ObITb NnpegocTaBneHa Ha (PUPMEHHON nnate unm
Kopnyce, ecnu OH UMEETCS:

- a)’ b)! C)! d)! e)! f)! g)! t)! U).

Kpome T0ro, AomkHa ObiTb BbIMOMHEHA CMEAYIOLLIAs MapKMPOBKA:

- «TabopaTopHbIi PE3NCTOP MOCTOSIHHOTO TOKa».

3TOT 3reMeHT MOXET ObITb MapKUpOBaH Ha fMOOOM APYroM A3bIKE.

8.2.2 YkasaHHasa Hke nHopmauus AomkHa ObiTb NpegocTaBneHa Ha UPMEHHON Nnarte unu kopnyce,
€CInn OH UMEETCS, UNU B OTAENBbHOM AOKYMEHTE:

- h), ), k), 1), m) n a), b), ¢), ecnu ato uenecoobpasHo (cm. 8.2.4).

8.2.3 YkazaHHas HWke nHdopmauyma gomkHa ObITe NPeAoCTaBNeHa B OTAENbHbIX JOKYMEHTaX:

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

8.2.4 [1nAa cBA3bIBaHUS Pe3ncTopa C COOTBETCTBYIOLUMM OTAENMbHLIM AOKYMEHTOM MHOpMauusa a), b)
U C), KOTOpas nNpuBeaeHa Ha (PUPMEHHON nnate unum Ha Kopmyce, AOomkHa ObiTb MOBTOPEHA B AOKYMEHTE
(cm. 8.2.2 1 8.2.3).

8.3 Bce MapkupoBKM AOSMKHbI ObITb YETKMMU U HECMbIBAEMbIMM.

8.4 MapKupoBKH, OTHOCALLMECSH K ITASIOHHbIM YCNOBUAM U HOMUHarIbHbIM AMana3soHam
npuMeHeHusA

8.4.1 JomkHbl 6bITb MAaPKUPOBAHbI 3TANOHHbIE 3HAYEHUS UMW STANOHHbIE AMANa30oHbl, COOTBETCTBYIO-
LLMe KaXkaoW OKasbiBaloLen BUSHUE BENUYMHE, ECNU OHU OTNIMYAIOTCA OT NPUBEAEHHbIX B Tabnuue V.
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8.4.2 [omkHbl ObITb MAPKMPOBaHbI HOMUHAMNbHLIE AWANa30Hbl NPUMEHEHUS, €CNU OHW OTNMYAIOTCS OT
npuBeaeHHbIX B Tabnuue V.

8.4.3 Ecnu sTanoHHOE 3HAYEHUE UNU 3TANOHHDLINM AMana3oH MapKUPOBaHbI, OHW AOMKHbI ObITb YKa3aHbI
noa4YepKkMBaHUEM.

OkasblBalowwas BAMSHUE BENUYUHA AOMKkHA ObiTb onpeaeneHa CUMBOSIOM €AUHUL, B KOTOPbIX OHA U3-
MepsaeTca (cM. Tabnuuy VII).

B cneayiowmx npumepax (tadbnuua VI) nokasaHo 3Ha4YeHne pasnuyHbIX MapKUpPOBOK ANsl TEMMEPATYPbI:

Tabnuya VI—lpuMepsl MapkUupoBKU NO TeMMNepaType

O6osHaveHne Mpumep 3HaveHune*

Bea MapknupoBku 3TanoHHoe 3HadeHue: 20 °C (cm. Tabnuuy V).
HoMmuHanbHbIN AnanasoH NnpuMeHeHuns: 18 °C—22 °C (cM. Tabnuuy V)

OpHa uudpa 25°C 3TanoHHoe 3HadeHue: 25 °CC.
HoMWHanbHbIA guanasoH npuMeHeHuns: 23 °C—27 °C (cM. Tabnuuy V)
Tpw undppsl 20°C..25°C... 3TanoHHoe 3HadveHue: 25 °C.
30 °C HoMUWHarnbHbIA AnanasoH npuMeHeHuns: 20 °C—30 °C

(oba npepena HOMUHaNLHOMO ANanasoHa NPUMEHEHNS OTAUYAIOTCA OT yKa-
3aHHbIX B Tabnuye V)

Tpy undppbl 156°C...20°C ... 3TanoHHbli guanasoH: 20 °C—25 °C.

25°C HoMUHarnbHbIA AnanasoH npuMeHeHuna: 15 °C—27 °C

(HVWXHUIA npegen HOMWHaMbHOrO Auana3oHa NPUMEHEHUS OTNUYaeTca oT
yKasaHHoro B Tabnuue V; 4na BepxHero npegena Toro xe cM. Tabnuuy V)

UeTbipe Undpbl 15°C..20°C... 3TanoHHsli gnanasoH: 20 °C—25 °C.
25°C..30°C HoMWHanbHbIA Anana3oH npumeHeHuns: 15 °C—30 °C
(gonyctuMble Bapuauuu oT: 15 °C go 20 °C n o1 25 °C go 30 °C)

UeTblpe Lndpbl 15°C...15°C ... 3TanoHHeli gnanasoH: 15 °C—20 °C.
20°C..25°C HoMUWHarnbHLIA gManasoH npuMeHeHuns: 15 °C—25 °C
(aonycTMble Bapuauum ot 20 °C go 25 °C)

* HoMWHanbHbIE Anana3oHbl NPpUMeHeHUA ANA 3TUX NpUuMepoB B3AThI U3 TaGJ'II/IL[bI \/ AnA pe3ncToposB Knacca
0,002 (20 ppM).

Tabnuya VII— CumMsonbl Ans MapKMPOBKU PE3NCTOPOB

Ne MyHkT Cumson Ne MyHkT Cumson
A OCHOBHble €WHULbI U UX OCHOBHbLIE MHOXWUTENW W | A-21 | MUNNIMOM MUNANOM
AONbHblE YacTn* MOM
A-5 Kunosonsr kB A-24 | rpagychl Llenscua °C
A-6 BONGLT B C BesonacHoctb
A-11 | BaTT Bt C-1 HanpsixeHune UCrMbITaHWA

500 B

nee 500 B, BelpaXeHHOe B Ku-
nosonkrax (Hanpumep, 2 kB)

A-18 | Mmerom MOm C-2 HanpsixeHue ucnbitaHuii 6o- @

A-19 | kunoom KOMm C-3 | Annapatypa, He nopgBepraio-
Wascs WCMbITaHMSIM  Hanps-
A-20 | om Om KeHUueMm
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OkoHYaHue mabnuupsi VIl

45°...75°

Ne MyHKT Cumson Ne MyHKT Cumsorn

D Mo3nymns npumeHeHus E Knacchl TO4HOCTH

D-1 PesucTop, npegHasHa4yeHHbINA E-1 MHaekc knacca, BblpaxXeH- 0,02
ANA UCnonb3oBaHus ¢ Map- Hbll B NpoLeHTax (Hanpumep,

KMPOBaHHOW NOBEPXHOCTLIO B 0,02 %)
BepTWKanbHON NOCKOCTH

D-2 Peanctop, npegHasHaqYeHHbIM [ | E-6 MHaeke knacca, BblpaxeHHbI 200 ppM
AN WCMonb3oBaHUsA ¢ Map- B ppM (ranpumep, 200 ppM)

KUPOBAHHON  MOBEPXHOCTbLIO
B rOPU30HTaNbHOW MIOCKOCTU

D-3 PesucTop, npegHasHa4yeHHbIN F O6wue cumeornel
ANA NCNonb3oBaHUa ¢ Mapku- 60°
pOBaHHO NOBEPXHOCTLIO, Ha- F-31 | BeiBoa Ha 3emnio |
KIOHEHHOW (Hanpumep, noj =

o
yrfom B 60°) k ropusoHTans F-33 | CM. oTaenbHble AOKYMEHTbI A
HOWA NocKoCTK

D-4 [Mpumep peaucTopa, Ucnonb- J Xapakrepuctuueckme BerUHUHbLI
3yemoro no cxeme D-1.

HoMWHanbHbIA Anana3oH uc- J-1 Benu4uHa HOMWHaINbHOIro 10m
Nonb30BaHUSNA: conpoTueBneHuna (HaanMep,
80°....100° 80...90...100° 1 0m)

D-5 Mpumep peauctopa, ucronb- | [ 1 || J-2 HomunanbHoe  octartouHoe Rq =(5 £ 0,5) MOM
3yeMoro no cxeme D-2. -1...0...+1° conpoTuBNeHWe U ero Aonyck
HoMUHanbHbLIA AnanasoH uc- - (nanpumep, (5 £ 0,5 Om))
nonb3oBaHus:
=1°....+1°

D-6 [Mpumep peaucTopa, ucronb- J-3 MpegenbHaa MoOLWHOCTL (Ha- (2)Br
3yemoro no cxeme D-3. npumep, 2 BT)

HoMwnHanbeHbIA guanasoH uc-
NonbL30BaHuA: 45...60...75°

* Ecniu HeoBxoaumbl ipyrue eauHubl 1 npedukesl, M. nyGnukauuio MAK 27 «BykBeHHbIe CUMBOMLI ANSA UC-

NoNb30BaHUA B SMTEKTPOTEXHUYECKUX TEXHONOMNAX».
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MpunoxeHue

A.1 TepmoanekTpuueckue acpcpextnl (cM. 5.3, npumedaHue 2)

PekomeHngyeTcs, 4TO6bI NPpUMEHNTENBHO K Mean koadduumeHThl 3eebeka conpoTUBNEHUA MaTepuana, coefuHe-
HWiA U BLIBOAOB He npesbillany 2 MKB/°C. 3To 0co6eHHO BaXKHO A8 pe3sucTopoB, MMEeIOLWUX HU3Koe CONPOTUBIEHUe.

MpumedaHne—MpombllLNeHHas MEAb MHOM A COAEPXKMT 3arpA3HEHNS U UMEET 3aMETHYI BeNUYUHY Ko du-
uveHTa 3eebeka NO CPABHEHUIO C YNCTON MebIO.

A.2 3TanoHHbLIN AMana3oH U HOMUHaNbHbIA Anana3oH NnpuMeHeHuA

KoHuenuusa HopMupytoLLLero 3Ha4yeHus, aTanoHHOM BEMUYMHBI UKW 3TANOHHOMO AUana3oHa u HOMUHANbLHOTo Anana-
30Ha NMPUMEHEHUA NONHOCTLIO ONucaHa B NpunoxeHun nyonukayun MOK 51 «lMokasbiBalowue aNeKTPOUIMEpUTENbHLIE
MHCTPYMEHTLI NPAMOro AeiiCTBMS 1 UX NPUHAATEXHOCTUY». Ha pucyHke 1 HUXe NpuBoAWUTCA NpUMep pe3ncTopa ¢ MHAEK-
com knacca 0,005 (50 ppM) 6e3 oTHocsLLeiica K TeMnepaType MapKUpOBKH.

KpuBas owmnGku pesuctopa
/ B 3aBMCMMOCTUW OT Temneparypbl

/
] / .
° /
/ \o\ _ WHaeKe

"
0/0 < °“knacca

2cI

dod | ;

16 °C 19,6°C 20°C 20,5°C 25°C Temnepatypa

Bes cobniogeHun maclutaba.
3TtanoHHoe 3HaveHue 20 °C

PucyHok 1 — BrimsiHue Temnepatypel

Ha pucyHKe 1 nokasaHo BRUSHWE TemnepaTypbl Ha hakTUYECKYo BENIUHYUHY CONPOTUBMEHNS.

Ecnu pesnctop oTHocuTcs K nroBoMy Apyromy Knaccy TOYHOCTM, STalloHHas TeMmnepaTypa U HOMUHanbHbIA gua-
NMasoH NPUMEHEHUs ANSA onpegeneHHON TemmnepaTypbl 4OMKHEI 6bITe MapkMpoBaHbl. BnvsHme TemnepaTypbl B Npegenax
oT 19,5 °C po 20,5 °C He3HaumTenbHO, Ha4yuHasa ot 15 °C go 19.5 °C n o1 20,5 °C go 25 °C, Bapuayum TeMnepaTypbl fo-
MyCcKaloTCs, MaKcMMmarbHasa BeNMYMHa KOTOPbIX SKBUBaNEHTHa 3Ha4eHWIo, COOTBETCTBYIOLEMY UHAEKCY Knacca.

LLiTpuxoBblEe NUHUK rpaHWLbl COOTBETCTBYIOT Haubonblued AonycTUMOWR BenuyMHe Bapuauuid, ecrniv owmbka npu
STanoHHbIX YCNOBUSAX B A0NYCTUMBIX Npeaenax.

A.3 MNpumMep MapKUPOBKU €AUHUYHOIO pe3ucTopa (PUCYHOK 2)

NN INab6opaTopHbiii peancTop NOCTOAHHOMO TOKa
10m 0,002
0..01..1Bt
@ 15 ...20 ...256°C
Ne 000 000

PucyHok 2 — Npumep MapKUpOBKU EAUHUHHOTO pe3ncTopa
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MapkupoBKa nokasblBaeT, YTo ecrin pesnucTop noasepraercs Harpyske Ao 0,1 BT, npefensl UCXOA4HON NOrpeLHoCcTH
pesucTopa knacca TodHocTu 0,002 cooTtBeTcTBYIOT Tabnuue I, n yto npu Harpyskax cebiwe 0,1 n go 1 BT Bapnauyuu He
AomxHbl npeBbiwaTh 0,002 % oT HOMUHAaNBHON BENUYMHBI, €CNKU BCe ApYrie OKasbiBatollue BNusiHUe BeNUYUHbI CTa-
GUNBbHO NOAJEPXKMBALOTCA NPU STANOHHLIX YCIOBUSIX.

Pesuctop Ne 000 000 6bin usrotosrieH NN 1 6bin nogBeprHyT MCMNbITaHUAM NPU HanpsikeHUM NepemMeHHOro Toka
2 kB. 3TanoHHan BenuunHa TeMnepatypbl paBHa 20 °C M HOMUHaNLHLIA AUana3oH MPpUMEHEHUs Npu TemnepaType oT
15 °C po 25 °C. JTanoHHas BeNu4nMHa Unu sTanoHHbIA U HOMUHASbHLIW AUanas3oHbl NPUMEHEHNS A51s BCeX ApYrux oKasbl-
BalOWWX BNNSHUE BEMWYUH YCTaHOBMNEHBI B HACTOSILLIEM CTaHAapTe.

MpwnmeyaHue— Pe3uctop MoXeT 6bITb MapkupoBaH cumBonamu «Knacc 20 ppM» Bmecto «Knacc 0,002», T. e.
MHAEKC Knacca ykasbiBaeTcs B ppM BMeCTO NpoLieHTOoB.

A.4 Mpumep MapKUPOBKM NATUAEKAOHOTO pe3ucTopa (PUCYHOK 3)

NN ﬂaGopaToprlﬁ pe3ncTop NOCTOAHHOIO TOKa
10x1000 100 10 1  0,1Om
100 200 200 1000 2000 ppM
0..05..1(2)Br

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

PucyHok 3 — lNpumMep MapKupoBKU NATUAEKAZHOMO pe3ncTopa

MapKkupoBKa 03Ha4aeT, YTO ecru pe3ncTop OCTAaeTCA B 3TaNOHHOM Auana3oHe MowHocTu oT 0 o 0,5 BT Ansa kax-
JOW CTyneHu, npegensl MICXOAHON NOrpeLuHOCTU ANA MapKUPOBAHHOIO KNacca TOYHOCTU KaXAoW CTYNEeHU COOTBETCTBYIOT
OECATU MOBLILIAOWMMCH 3Ha4YEeHNAM KaxAoW Aekaabl conpoTueneHus. B cnydvae Harpysok csbiwe 0,5 un go 1 BT ana
KaXgow CTyneHu, BapnaLum BCrnefjcTBUE cCaMOHarpeBaHua He NpeBbILWaloT Npeaentl, COOTBETCTBYIOWME Knaccy TOYHOCTU
Kaxzaol gekagbl conpoTuenenns. OHa MOXeT BbiTb NogBeprHyTa Harpyske 2 BT Ha kaxaoii CTyneHu, He Bbi3biBasi MOCTO-
SAHHOro noBpexaeHusa. OcTaTo4YHOE ConpoTUBINEHUE (NPU YCTaHOBKE BCEX LUKAar Ha Hynb) paBHo (5 + 0,5) MOM.

Pesuctop Ne 000 000 6bin marotoBneH NN u 6bin noaBeprHyT UCMBITAHUSM NPU HaNPsHKEHUM NePEMEHHOIO ToKa
2 kB. OTanoHHas BenuynHa Temnepatypbl paBHa 20 °C U HOMUHanNbHLIA AnanasoH NpUMeHeHUs1 o Temneparype ot 15 °C
fo0 25 °C. OTanoHHasa Benn4nMHa Uni STanoHHLIA U HOMUHANBHLIA Anana3oHsl MPUMEHEHU AN BCEX APYrUX oKasbiBato-
LMX BIIUSIHWE BEMUYMH YCTAHOBMEHEI B HACTOSLLEM CTaHAapTe.

MpuMedyaHue—Pe3nctop MoxeT 6bITb MapkupoBaH knaccamu 0,01 — 0,02 — 0,02 — 0,1 — 0,2 BMecTO Knac-
coB 100 — 200 — 200 — 1000 — 2000 ppM, T. e. MHAEKC Krnacca yKa3biBaeTcsi B NpoLeHTax BMecTo ppM.

YOK 621.316.862:006.354 MKC 17.220.20 IDT
31.040.01
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