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MNpegncnosne
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M E X T O CY A AP CTBEHH B 1 C T A HAOAPT

PE3NCTOPbLI MOCTOAHHOIO TOKA JTABOPATOPHBIE

Laboratory d.c. resistors

Jata BBegeHns — 2015—01—01

1 O6nactb NpUMeHeHUsI

1.1 HacTtoswwuii cTaHfapT NPUMEHAETCS K pe3uctopam, npefHasHauyeHHbIM A5 NPUMEHEeHUsA B Kadye-
cTBe nabopaToOpPHbIX Pe3MCTOPOB MOCTOSAHHOTO TOKa (fasiee — pe3ncTopbl), BKAOYAKLWMUM O4HOC/OWHbIE UK
MHOTOXWU/bHblE PE3UCTOPbl, UMelLme knaccbl To4HocTn 0.0005 ... 0,2 (5 ppM ... 2000 ppM). n ogHO- nnn
MynbTUAEKaAHblIe Pe3UCcTopbl, MMetoLmne kiaccbl TouHocTn 0,0005 ... 5 (5 ppM ... 50 000 ppM).

1.2 HacTtosAwwii cTaHfapT He NpYMeHAEeTCA B CAefylLWwux cayyasnx:

- K pe3uctopam, npegHasHayeHHbIM A1 UCNOJ/Ib30BAHUA UCKNIOYNTEIbHO B Ka4eCcTBe NOCTOSIHHO ycTa-
HOB/TEHHbIX KOMMNOHEHTOB Lienu,

- K pe3uctopam, NpuMMeHAeMbIM Npu NepeMeHHOM TOKE MU NPU UMMY/IbCHbIX TOKax,

- K nocnefoBaTesibHbIM pe3ucTopam U LWyHTaM, paccMaTpuMBaeMblM B KayecTBe MNpUHaANexHocTel
3NEeKTPUYECKNX U3MEPUTESNbHBIX MHCTPYMEHTOB B COOTBETCTBYIOLWMX nybnukaumax M3K.

MpumeuvaHune — Mpumepamu MOryT BbIThb CreayroLve nyGankaumm:

My6nvkaumsi IEC 51: PekoMeHAaUMN MO MOKa3bIBAIOLLYX» 31EKTPOUIMEPUTESIbHBIM UHCTPYMEHTaxX» NPSIMOro Aeii-
CTBUA U UX NPUHALASIEXHOCTAM.

My6nvkaumst IEC 258: 3neKTpon3mepuTesibHblE MHCTPYMEHTbLI C HENOCPEACTBEHHOW perncTpaumein n nx npuHag-
NIEXHOCTU.

2 TepMuHbI 1 onpeaeneHns
B HacTosAWweM cTaHAapTe NPUMEHEHbI criefylWwmne TepMUHbI C COOTBETCTBYHOLWMMIY onpeaeneHnaMu.

2.1 O6wune TepMUHbI

2.1.1 Touka coefuHeHusn (point of connection): EAWHbIV BbIBOA AN1A TOKa M NOTeHuMana, uan napHble
BbIBOAbl — MO OAHOMY 4718 TOKa WU noTeHuunana.

2.1.2 ofgVHOUHBIA pesucTop (single resistor): YcTpolicTBO, KOTOpoe npegocTaBnseT efWHWYHOe 3a-
[aHHOe CONpPOTMBAEHNE MEeXAY HEKOTOPbIMU TOYKaMN COeANHEHUS.

2.1.3 MHOXecTBeHHble pe3uctopbl (multiple resistor): KoHCTpykuusa, Bkauvarwwas onpepesieHHoe
YUCNO PE3NCTOPOB, KOTOPbIE MOXHO UCNO/b30BaTb IGO0 OTAENbHO, NMM60 B KOMOBUHALUKW APYT C A4PYTOM, CO3-
faBas onpefefieHHble BEIMYUHbI CONPOTUB/IEHNA MeXAY 3afaHHbIMU TOUYKaMUN COeUNHEHNS.

2.1.4 cTaHAapTHbIN n3mepuTenbHbIN pesncTop (measurement standard resistor): OAUHOYHbLIA UK
MHOXECTBEHHbI pe3ncTop, npefHasHavYeHHbll A8 Lesieil 3TaIOHHbIX U3MEPEeHWIA.

2.1.5 pekapa conpoTuBneHuii (resistance decade): MHOXeCTBEHHbI Pe3MUCTOP, KOTOPbIA C NOMOLLbIO
nepekatoyatroLLero yctpolictea no3sonseT Npou3sBoAnTb BbI6Op KOMOBUHAaLMWIA CONPOTUBAEHUI, yBENNYNBAIO-
LWKUXCHA Ha paBHble Waru, KoTopble COOTBETCTBYIOT MHKPEMEHTY U3MEHEHUNA BE/INYUHbI AeKafHOro ConpoTuBs-
nenusa (Hanpumep. 0,1 Om nnm 1 Om nam 10 Om ...).

MpumeyaHune — [lekaga conpoTVBEHUIA 06bIYHO NO3BOMSET NPOM3BOANTL BbIGOP 13 10. 11 nnn 12 3HaueHuid
COMPOTUBAEHUS (BKIKOYASA HYNb).

M3paHve ogmumanbHoe
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2.1.6 mynbTugekagHblii pesnctop (multi-decade resistor): MynbTugekafHblii pe3uctop BkaYaeT
pAga Aekag conpoTUBNEHUSA, 06bIYHO BKOYEHHbIX NOCNeA0BaTE bHO.

2.1.7 akpaH Toka yTeuyku (leakage current screen): lyTb, MO KOTOPOMY TOKM YTEYKN yXOAAT B 3EMJIO
nnn B (PMKCMPOBAHHON TOYKE, HE MPOXOAS Yepe3 pe3ncTop Uan Apyrme 4yacTu U3MepuTenbHON Lenu.

2.1.8 anekTpocTaTnuecknii akpaH (electrostatic screen): lMokpbiTue B BUAE MeTannnveckoli onbru,
NMPOBOJ/IOYHOW CETKM C MENKUMU sueiikaMu, nau NnpoBoasLeil 060104kn, NpejHa3HavYeHHoe 415 3alnTbl 3aM-
KHYTOro NpOCTpaHCcTBa OT BAUSAHWNA BHELIHNX 3/1eKTpocTaTnyecknx nonei.

2.2 XapaKTepucTtmyeckme BeNNUYUHbI

2.2.1 HoMMHanbHOe 3HavyeHue (nominal value): 3HauyeHue, o603HavaWeEe e4UHNYHbIN pe3ncTop um
BbIGPaHHY0 KOMOGMHALMIO MHOXECTBEHHOIO pe3ucropa.

2.2.2 dakTuyeckoe 3HavyeHue (actual value): 3HaueHue, Nosy4yeHHOe NPU cneLnanbHbIX YCOBUAX UC-
nbiTaHWii U B yKa3aHHOe BpeMms. B ciyyae MHOXeCTBEHHOrO pe3ncTtopa ¢ nepekatyvalnlwmMy ycTpoicTeamu,
UMeKLWNMN Hy/leBoe MNoJIoXeHne, hakTuyeckoe 3HauyeHne Ana 3afaHHOW YCTaHOBKM ABNAETCA BE/INYUHOW,
NnoslyuYeHHoW ANnsA 3Tol YyCTAHOBKM, MUHYC (paKTUYeCKoe OCTaTOYHOe conpoTuBneHune (cm. 2.2.5.2).

MpumeuvaHne — lMOCKONbKY UCTUHHOE 3HaYeHVMEe HEe MOXeT 6bITb onpeaeneHo npu nsmepeHnn, BMecto Hero
NCNONb3yeTCA BENMNYMHA, NpociexmnBaemMasn A0 HalMOHa/IbHbIX CTaHO4apTOB M3mepeHvu7|, nnn corslacoBaHHOro mexay us-
rotoeuTesieMm M nonb3oBatesieMm CtaHgapTa v|3nnepeHw7|, KOTOpble UMEeKT 3adaHHYH NOrpeLlHoCTb. OTa BeNnynHa, Ha-
3blBaemMas q)aKTVIHeCKVIM 3Ha4YeHeM, MOXeT ObITb onpepaeneHa nytem UCnosib3oBaHusA HeboNbLLINX nonpasok, corsiacHo
M3BECTHbLIM Bapnauusam, 3aBUCALLMM OT OKa3bliBaloLWUX BANAHWE BE/TNYMH, eC/U 3TO HeOGXO,ﬂ,VIMO.

2.2.3 nacnopTHoe 3HauyoHue (certified value): ®akTuyeckas BeNIMYMHA CO CBA3AHHOI C HEW NOrpeLlHo-
CTbl0, Ha faTy ee coobLeHNs B CONPOBOANTE/IbHOM AOKYMEHTe.

2.2.4 Hopmupytouwee 3HadyeHue (fiducial value): 3HauyeHne, K KOTOPOMY OTHOCATCA OWMGKK pe3ncTopa
[ONA yKa3aHusa ero TOYHOCTU. Hopmupyloljee 3HaYeHne COOTBETCTBYeT:

- BbIGPaHHOW BeNnYMHe fekafbl CONPOTUBEHUS,

- cepTuULUPOBAHHON BENNYMHE OAMHOYHOIO UM MHOXECTBEHHOro pe3uctopa knaccos 0.0005... 0.01
(5 ppM ... 100 ppM).

- HOMUHaNbHOI BeNMYMHE OAMHOYHOTO UK MHOXECTBEHHOro pesnctopa knaccos 0,02 ... 5 (200 ppM ...
50 000 ppM).

2.2.5 ocTtatoyHoe conpoTuBneHune (residual resistance): BennuynHa conpoTuBAEHNA Mexay Toukamu
COefMHEHNS MHOXEeCTBEHHOro pes3nctopa, nepek/toyalolime ycTpoicTBa KOTOPOro NocTaB/ieHbl B HyneBoe
nosioXxeHue, Korga Bce nepek/oyaemMble 3/1IEMEHTbl HAX04ATCA B HYN1€BOW NO3ULMUN.

2.2.5.1 HOMUHanNbHOe ocTaToyHoe conpoTmeaoHUo (nominal residual resistance): OkpyrneHHas Be-
NnunHa. o6o3HavalL,aa 3Ha4eHne oCTaToYHOro CONPOTUBIIEHNS.

22.5.2 hakTnyeckoe octatoyHoe conpoTmusneHue (actual residual resistance): BenunuumHa octaTou-
HOro CONPOTMBEHUSA, MOJSTyYeHHas NPKU YCTAHOB/IEHHbIX YC/I0BUSAX U B YCTAHOBJ/IEHHOE BpeMs.

2.3 Bnwuswouwmne BesiMYNHbI, 3TAIOHHbIE YC/IOBUSA, HOMWHANbHbIN Anana3oH NpUMeHeHuns

2.3.1 Bnuswuwasn sennuuHa (influence quantity): BennumHa, cnocobHas Bbi3blBaTb HeXenatesbHble
Bapualumn 3HauyeHuss conpoTUBAEHUS pesncTopa.

MpumeyvyaHne — OBGbLIYHO TakuMe BEIMUMHBI BK/IOHAIOT OKPYXAKOLLY0 TemnepaTypy U BNaXHOCTb, NOSIOXEHWE U
cTeneHb Auccunauum sHeprum. T BeIMUUHBI ODKHbI UMETb HOPMUPOBaHHbIE 06/1aCTU 3HAYEHWIA 1 HOMUHA/IbHbIE Ana-
NasoHbl UCMO/b30BaHNS, KOTOPbIE NPVBOASATCS B COOTBETCTBYHOLLMX Tabmuax.

2.3.2 npepenbHble 3HavyeHUss okasbiBatwWmnx BAnaHue BenuumH (limiting values of an influence
quantity): MNpegenbHble 3HAYEHWNS, KOTOPble MOTYT MPMHMMATb OKa3blBaloLlW e BANSIHUE BEINYUHBI, HE BbI3bl-
Bas NOBPEeX/JeHNs pe3ucTopa uamn ero NOCTOSSHHOIO U3MEHEeHNs Takum 06pa3om, YTO OH nepecTaeT oTBeyaTb
TpeboBaHWAM knacca TOYHOCTU, HANpMMep OrpaHnyYeHna no guccunauuu aveprum (cm. 6.3.2).

2.3.3 HoMuHanbHble ycnoBusa (reference conditions): YcTaHOB/IeHHble YC/10BUA, NPU KOTOPbIX pe3un-
cTOop yAoBneTBopseT TpeboBaHUAM B OTHOLUEHUW WCXOAHOW NOrpewwHoCcTn. [na KaxAolh U3 okasblBaloLwmx
B/INAHWE BENUYMH 3TW YCNOBUSA MOTYT BbITh BblpaXeHbl TM60 B BUAE NOCTOSHHON BE/MUYUHbI, NM60 gnanasoHa
BEMUYUH.

2331 3TanoHHaa sBenunuunHa (reference value): OguHo4YHan BesMyYMHA OKasblBalOLWeEro BAUsSHWE na-
pameTpa. npu KOTOpOli pe3ncTop COOTBETCTBYeT TpeboBaHWAM, OTHOCAWMMCS K UCXOAHbIM 3HAYEHUSAM No-
rpewHocTn (B Nnpeaenax fonycka, yctaHOB/IEHHOrO B pasgene 5).

2
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2.33.2 HOpMMpOBaHHasA o6nacTb 3HavyeHnl (reference range): Aunanas3oH 3Ha4YeHW okasbiBawLel
B/IMSAHNE BENINYNHbI, B KOTOPOM pPe3nUCTOpP COOTBETCTBYET TPe6OBaHUAM, OTHOCALMMCS K UCXOAHbIM norpeLu-
HOCTAM.

2.3.4 HOMUMHanNbHbLIA AnanasoH npuMmeHeHua (nominal range of use): [lnanasoH 3Ha4YeHuWi, KoTopble
MOXeT NPUHMMAaTb Kaxjas okasblBalwlias BAUAHWE BeNMYUHA, He NPUBOAS K Bapuauusam, npesbllalowmm
yCTaHOBJIEHHbIE B pasjene 6 npejensbl.

2.4 Owunbkn n Bapunayumn

2.4.1 owwu6ka (error): BenuumHa oTKNOHEHUS PAKTUUECKOTrO 3HAYEHUs OT HopMmupylouero. OHa Bbipa-
XaeTcs B NPOLEHTax Wiy 4acTax Ha MUSIMOH OT HOPMUPYHOLLETO 3HAYEHUS.

MpuMeyaHue — PekoMeHAyeTcs NPUHATL CeAytoLLee cornaleHme: owmnoKka = (hakTUieckoe 3HaueHne — Hop-
mMupyloLLee 3HaueHme.

2.4.2 ncxofgHas norpewHocTsb (intrinsic error): Owwnbka, onpegensemas Npyu HOMUHaNbHbIX YC10BUSAX.

2.4.3 Bapuauyuu (variation): PasHuua mexay hakTMyeckumu 3HayeHWsiMU, BblpaKeHHas B NpoueHTax
UN B HaCcTAX HA MUJIMOH OT HOPMUPYIOLLEro 3HaYeHns, onpefeneHHas, Korga okasbiBalLwas BAMaHue Benu-
YMHa NPUHUMAaET noc/iefoBaTeNbHO [Ba yKa3daHHbIX 3HAYEHNA, a BCE Apyrue okasbiBalle BAUsSHNE BeINUu-
Hbl OCTaloTCsA B Npefenax UCXo4HbIX YC/TOBUIA.

2.5 TOYHOCTb, K1acc TOYHOCTM, 0603HaYeHMne knacca TOYHOCTH

2.5.1 To4yHOCTb (accuracy): TOYHOCTb pe3ucTopa onpegensieTcs npegesnamm UCXOAHON NOTPELHOCTH U
Bapuaumnii BCreCcTBME BAUSHUA OKa3bliBalOLWUX BAUSHNE BEUYUNH.

2.5.2 knacc To4yHocTu (accuracy class): B knacce pe3ncTopoB TOYHOCTb UX MOXeT 6bITb 0603HavYeHa
OAHUM U TEM Xe YNC/IOM, eC/IM OHU COOTBETCTBYIOT BCEM TPEOGOBAHMAM HaCTOSLWEro cTaHgapTa.

2.5.3 o6o3HayeHue knacca ToyHocTu (class index): UYucno, o6o3HavakwLee Knacc TOYHOCTU.

3 Knaccudmkaums

31 Pe3ucTtopbl, COOTBETCTBYHOLME HACTOALLEMY CTaHAAPTY, KnaccuuunpoBaHbl B COOTBETCTBUU C UX
KNaccoM TOYHOCTM (cornacHo onpegeneHuto B 2.5.2) Ha knacchl, o603HavYaemMble MHAEKCAMU Knacca, ykasaH-
HbIMW B Tabnwuue I.

Tabnuua |— VIHAEKCHI K1AccoB pe3ncTopoB
BblpaxaeTcsa B npoLeHTax 0.0005  0.001 0.002 0.005 0.01 0.02 0.05 01 0.2
Bobipaxaetcsa B ppM 5 10 20 50 100 200 500 (00 0] 2000

MmeoTcs ABa AONYCTMMbIX METOAA BblpaXXEHUS MHAEKCA Knacca TOYHOCTU pe3uctopa. ST MeToAbl CBSI-
3aHbl C HOPMUPYIOLW MM 3HauYeHnem. OAUH MeTog UCNosib3yeT 0603HaYeHe B BUAE MPOLEHTa OT HOPMUPYIO-
L|ero 3HaYeHus, B APYromM UCNosb3yeTcs YUC/0 A0NEW HA MUMNINOH OT HOPMUPYIOLLETO 3HAYeHUs (ppM).

WHpeke knacca pe3ncTopoB MOXET OblTb YKa3aH M60 0gHUM METOAOM, IM60 COBMECTHO ABYMS.

3.2 B MynbTuaekagHblX pesnctopax Kaxaas Aekafa MOXeT WMEeTb pPas/iMuHble WHAEKChbl K/1acCcoB
(cm. npumep B npunoxexun, A4). HekoTopble Aekagbl MOTYT UMETb MHAEKC Knacca, B3sTblil u3 Tabnuubl .

Ta6nunua Il — VHAEKCbI KNaccoB HEKOTOPbIX AeKa/ CONPOTUBIIEHNS TOMBKO B My/IbTUAEKAAHbIX pe3ucTopax
BbipaxaeTcs B npoueHTax 0.5 1 2 5
BbipaxxaeTcs B ppM 5000 10000 20000 50000

4 TMpepenbl NCXOQHOW NOrpeLLIHOCTN

4.1 Pe3nctopbl fO/MKHBI COOTBETCTBOBATL Npejenam VICXO,qHOI7I norpewHoOCTNn, yCTaHOBJZIEHHbBIM ANA UX
COOTBETCTBYHOLUEro Kknacca TO4YHOCTN B Ta6n|/1u,e Ill, B TeueHne ogHoro roga oT Aatbl noBepkn nepepn nocrtas-
KOW nnmn Aatbl I'IepBVILIHOVI atTectaunn, corflacoBaHHOI MexXxay n3rotosutTeniemMm u I'IOTpe6VITeI'IeM.
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Ta6nuya Il — MNpegenbl UCXOAHON MOrPELLUHOCTU BbIPAXAKOTCA B BUAE COOTHOLLEHWUS HOPMUPYIOLLETO 3HaYeHus u
npeAesioB Npu HavasbHO cepTudmkaumn

UHpaeke knacca Mpegensl UCXO4HON NOTPeLWHOCTH Mpegensl Npu HayanbHoOWi cepTudmkaymm’

% ppM % ppM % ppM
0.0005 5 +0.0005 +5 +0.01 +100
0.001 10 +0.001 +10
0.002 20 +0.002 +20
0.005 50 +0.005 +50
0.01 100 +0.01 +100
0.02 200 +0.02 +200 +0.02 +200
0.05 500 +0.05 +500 +0.05 +500
01 1000 +0.1 +1000 +0.1 +1000
0.2 2000 +0,2 +2000 +0.2 +2000
0.5 5000 +0.5 +5000 +0.5 +5000
1 10000 +1 +10000 +1 +10000
2 20000 +2 +20000 +2 +20000
5 50000 5 +50000 5 +50000

¢« Cm.41.11n412.

310 TpeﬁOBaHMe NPpUMEHAETCA TOJ/IbKO B TeX cny4yasx, Korga yCtaHOB/1€HHble U3roToBUTE/IEM YCN10BUA
paboTbl N XpaHEHUs BbINOJIHAKTCA.

MpumeyvyaHne — [N pe3nCcTOpoB MOCTOSHCTBO XapaKTEPUCTMK MMeEeT peLuatollee 3HadveHve. B HacToswem
cTaHgapTe TpeboBaHWe yCTaHOB/IEHO Ha Mepuofg A0 roda, HO OMbIT Mokasas, YTO CKOPOCTb U3MEHEHUSI XapaKTepucTuK
BCNneacTene BANAHUA CTapeHusa yMeHbLIaeTCAa NPponopLnOHasIbHO BPEMEHMN.

4.1.1 PasHuua Npu NepBUYHOI aTTecTaymm Mexay akTuyeckuM U HOMUHaIbHbIM 3HAYeHMEM XxapakTe-
pucTuk pesmctopos knaccos 0,0005 ... 0.01 (5 ppM ... 100 ppM) He gomxHa npesbiwaTtb 0.01 % (100 ppM)
OT HOMWHANbHOW BENNYUHBI.

4.1.2 dakTuyeckan BenmMynMHa napameTtpa npu HayasbHONW aTTecTtayuv U HOMUHaNbHOE 3HavYeHue Ans
pe3nctopos knaccos 0.02 ... 5 (200 ppM ... 50 000 ppM) He AO/KHbI pas3nuyatbcsA 60siee YeM Ha BeSIMUYNHY,
COOTBETCTBYHLYH MHAEKCY Knacca.

4.2 B cnyvyae MHOXECTBEHHbIX Pe3MCTOPOB (hakTuyeckan BennYMHa OTHOCUTCA K KaXOMY pesucTopy,
no OTAENbHOCTU UM B KOMOUHALWM, 3HAUYEHVE KOTOPOIi YyCTAHOB/IEHO M KOTopas npejHasHavyaeTcs ANS W3-
MepeHMI7I n HenocpeacTBeHHO AO0CTynHa C ucnosib3oBaHMeM BbIBOAOB UMW APYTUX CpencTB COeqUuHEeHNA.

4.3 B cnyyaB MHOXECTBEHHbIX Pe3UCTOPOB C NepekaYarlWwMn yCTpoiicTBaMmn, Kaxhoe 13 KOTOpbIX
MMeeT HyNeByl NO3ULMI0, U3FOTOBUTENb AO/HKEH YCTAHOBUTb HOMUHA/IbHYO BEMIMYMHY OCTAaTOYHOro COnpo-
TWBNEHUSA COBMECTHO C Aonyckamu, ecnin oHo 6onee 50 % OT BENNYMHBI, COOTBETCTBYIOLLEN NHAEKCY Knacca
HauMeHblero wara cConpoTnuBaeHuA.

5 YcnoBus Ans onpeaeneHnst UICXoA4HbIX NOrpeLHoCTen

5.1 OTanoHHble YCNOBUS, OTHOCALMECA K KaXAOW M3 oKasblBaloWMX BAUSHUE BeSIMYMH, NOoKasaHbl B
Tabnuue IV.

Ta6nuya IV— JTanoHHble ycnosua n Aonyckn Ana okasblBaloLLUX BANAHWE BENTUYNH

OTanoHHblIE yCNoBUSA, [lonyck, paspeleHHblii ANS ncnblTaHuit,
Oka3sblBatouLas BAUAHNE BENNYUHA o o .
eCnun HeT MapKUpoBKKU npumMmeHAeMblX K eANHUNYHON 3TaZIOHHOWN Be/InYnHe 1
Okpyxatollas Temnepartypa (atmoccpepa. 20 "C */10 0T HOMUHAILHOTO AnanasoHa NPUMeHeHUs.
MacnsHas BaHHa U T. 4.) HO He meHee yem 0.1 "C2
OTHOCUTENIbHasA B/IAXKHOCTb 50% 40 % ... 60 %3>



FOCT IEC 60477—2013

OKoHuaHve Tabnuupl IV

OTa/10HHble YCrI0BUS, MycK, LLIEHHbIA VCTbITaHuiA,
OKasbIBAIOLLAR BIMFHIE BENMMHA €C/M HeT MapyCKapOBKVI I'IpVIMéCIl-I??Ie)I/\IIbIXpI?Sezel;IHVHHOI‘/II 3&2}10%0% Be/munHel)
PaccenBaemas MOLLHOCTb [lonkHa 6bITb ykasaHa —
BO BCEX Cy4asnx
OxnaxpeHve Het -
Mo3nuunsa NMobas —
BHellHWe coefmHeHus o6ble —

1>[1ns HOPMMPOBAaHHOI 061acTV 3HAYEHWIA LONYCK HE Pa3pPELLEH.
2* [Ina pe3nctopoB knacca 0.0005 (5 ppM) B Buae mckntoueHus gonyck +0,1 “C, a He V10 0T HOMUHaNbHbIX gna-

NasoHOB NpUMeHeHns (cMm. Tabnuuy V).
Heo6x041MO NPOosiBNATL GOJbLLYH OCTOPOXHOCTL, YTOBbI FApaHTUPOBAaTh, YTO pa3peLleHHbIe A0MYCKY He npe-
BbILUEHBI.

5.2 OTaNoHHble Be/IMYMHbI NpefHa3HauyeHbl A58 cTabubHbIX YCA0BUA. AN N06bIX U3MEHEeHUIi ycno-
BUii McnblITaHU HEOBXOAMMO LOCTATOYHOE BpeMs Npu 3Ta/IOHHbIX YCNOBUAX A/t OCTUXEHUS paBHOBeCUS
nepef HayasioM BbIMO/THEHWUSI U3MEPEHWUIA.

5.3 Vi3mepeHns 3Ha4YeHUin conpoTUBIEHUSA AO/DKHbI BbIMONHATLCS MPU AOCTATOYHO MOCTOAHHOW Benu-
UYMHe MOCTOSIHHOTrO TOKa, KOTOpPbIA cneayeT nponyckaTb B TeYeHMe UHTepBasia BpeMeHU, Heo6XoAnuMoro ans
YCTaHOBNEHUSI NOCTOSAHHOW BENIMYMHLI CONPOTUBEHNS, €CIN TONIbKO Gosiee KOPOTKMIA MHTepBan unu guana-
30H MHTEPBA/IOB BPEMEHMW He NpeaycMaTpuBaeTCs U3roToBMTeNeM. AT TpeboBaHWUA AO/MKHbI Takke npume-
HATbCSA B OTHOLIEHUMN TOKa, €C/IN OH MpepbiBaeTCs UAN MeHsieT HanpaBieHne Ha obpaTHoe.

MpumeyaHue 1— B KauyecTBe BEMUUMHLI CONPOTUBMEHNS MPUHUMAETCS CPefHee 3HAYEHUE ITON BEMUMHDI,
Mosly4eHHOe C MCNO/b30BaHUEM [BYX HarnpaB/eHuii ToKa.

NMpumeyaHune 2 — CoOMNpOTVB/IEHNE MOXET MEHSATHCS WM MOKa3biBaTb BUAMMOCTb U3MEHEHUSI C TEUEHUEM
BPEMEHMU M0 C/eAyoLnUM NpuinHam:

a) nepexofHble ahHekTbl BCNEACTBUE BMSIHIAS PEAKTUBHOTO COMPOTUB/EHUS, UHAYKTUBHOTO UM EMKOCTHOTO;

b) AnanekTpuueckas abcopoLms;

C) HanpshkeHue nonsipusauuy;

d) TepmoanekTpuueckne achdekTbl 3eebeka. MenbTbe  ToMcoHa (CM. Al NPUNoXeHNs).

BBnAy CNOXHOCTN 3TUX NPUYUH N3MeHeHUH 06bIYHO cunTaeTcs HeHaAeXHbIM nony4yeHne 3HayeHunsa co-
NPOTUBNEHNA MOCTOAHHOMY TOKY NyTeM 3KCTpanonAauumn pe3ynbTatoB U3MEepeHnsa CoOnpoTuBEeHNUA Ha nepe-
MEHHOM TOke B AMnana3oHe HU3KUX 4YacCToT.

6 JonycTtumble Bapvaumm

6.1 Mpopgonel Bapuayuii

Korga pe3uctop HaxoguTcst NpU YCNOBUAX, YKasaHHbIX B Tabnuue V. N efMHCTBEHHAA OKasblBaloLlas
B/INSIHNE Be/IMUYNHA BapbupyeTcs B COOTBETCTBMM C 6.2, BbipaXeHHble B npoueHTax (v ppM) Bapuauum Hop-
MUpYOLWER BENNYNHbI HE AO0/DKHbI NpeBblWaTh:

- 3HaYeHUsl, COOTBETCTBYILLErO MHAEKCY K/lacca 0Ka3blBalWMUX BAUSHWE BENIUYUH, NEPEYNC/IEHHbIX B
Tabnuue V:

- NpeAenos, yCTaHOB/IEHHbIX B 6.3 1 6.4 ANA APYrUX OKasblBalo WX BANSHNE BENUYNH.

Ta6nuya V— lMpesesnbl HOMAHAILHOTO AvanasoHa NPUMeHeHVst (MPYMEHsSIEMbIE TOJIbKO MPU OTCYTCTBUM MapKUPOBKY)

HoMVHa/TbHbI AyanasoH UCTIo/b30BaHUS PE3NCTOPOB

*
OkasbiBatoLLias BMMSHYE BE/NUMHE CrIeyIOLLYIX KTACCOoB

Okpyxatowas Temnepatypa (atmocdepsl, macnaHoii  0.0005 (5 ppM).
BaHHbl N T. 4.) OrtanoHHasa Temnepartypa 0.5 *C

0.001 (KOppM).
OranoHHasa Temneparypa =1 "C
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OKoHuaHve Tabnuubl V

HomvHabHbI Avianas3oH 1Crosb30BaHNs Pe3VCTOPOB

*
OcaxviBaBLLaA B/MAHNE BENUNHA CNe/yIoLLVIX KIAccoB

Oxpyxatowas Temnepatypa (atmocdepbl, macnsHoin  0.002 (20 ppM).
BaHHbI U T. f1.) OtasioHHasA Temneparypa =2 *C

0.005 ... 0.02 (50 ppM ... 200 ppM).
OTasnioHHasa Temneparypa =5 *C

0.05 ... 5 (500 ppM ... 50 000 ppM).
OtasioHHasA Temneparypa +10 "C

OTHOCUTENBbHAsA BNAaXXHOCTb 25% ... 5%

*Te. okasblBaloLLMe B/INSAHWE BE/IMYMHBI, KOTOPbIE HE Nepeync/ieHbl B Tabnvue V n pa3gene 6. paccmaTpusatoT-
CA KaK He MMerLuine HOMUHas/TIbHOro gnanasoHa npumMmeHeHus.

6.2 Ycnosus onpegeneHns sapuauunii

6.2.1 Bapuauuun Heo6xoauMo onpeaensaTb AN Kaxol okasbliBaloweli BAUSAHWE BeNMYnHbI. Bo Bpems
npoBefeHNss UCMNbITaHWA BCe ApYrve oka3sblBawline B/IMSIHWE BEINMYMHbI AO/DKHbI MOAAEPXMBATLCA NpPU UX
3TasIOHHbIX 3HAYEHUSX.

6.2.2 CTeneHb Bapuauuin oueHmBaeTcs cnegyowmm obpasom.

6.2.2.1 Ecnu pe3ncTopy NPUCBOEHO 3Ta/IOHHOE 3HaYyeHue, okasblBallas B/MAHNE BeMYNHA [0/KHA
BapbupoBaTbCA MexXAy 3TUM 3HayeHMeMm u NbbiM 3HaAYeHMeM B npefenax HOMUHaNbHOIO AgMana3oHa npu-
MEeHeHUs. yka3aHHOro B Tabnuue V. ecnm mapkupoBka He ykasblBaeT UHOe.

6.2.2.2 Ecnu pe3ncTopy NPWCBOEH 3Tas/IOHHbIA Anana3oH, HOMWHaNbHbIV AManas3oH NPUMEHeHUs AoNn-
XEH BK/l0YaTb BECb 3TA/IOHHbIV AMana3oH U pacwupsiTbCA OTHOCUTENIbHO HEro No KpaiHei mMepe Ha OfHOM
npegene aTasioHHOro AgvanasoHa. OkasbiBallias BWSIHWE BesiMYMHA [0/DKHA BapbUpoBaTbCA MexXAy Kax-
ObIM 13 NpefenoB 3TaNIOHHOrO AuanasoHa M KakuMm-n1M60 3HayeHwem Tol YacTu HOMUHaNbHOro AnanasoHa
nNPUMeHeHus, KoTopas npuneraeT K BbiIGpaHHOMY npejeny 3TasloHHOro guanasoHa.

6.3 BusHWe camoHarpeBaHus (guccunayuu MoLHOCTK)

6.3.1 Bapuauuu, cBsi3aHHble C camoHarpeBaHWeM, eCcn He YCTaHOB/IEHO MHOe, Npu N60l MOLLHOCTK
MexXay 3Ta/loHHbIM 3HAaYeHUEM UM BEPXHUM NPenesioM 3TaNOHHOTO AManasoHa UM BepXHUM npeaesioMm Ho-
MUHaNILHOTO AManasoHa NPUMeEHEHUST HE LO/KHbI NMPeBblWaTbh 3Ha4YeHWe, COOTBETCTBYOLW EE MHAEKCY Knacca,
npu NPeanosioXeHUn cTabunbHbIX YCNOBUNA.

6.3.2 M3roToBUTENb MOXET yKas3aTb, YTO BEPXHUI Npefen HOMUHANbLHOIO AManasoHa NPUMEHEeHust no
auccunaynm MOLLHOCTM MOXET 6biTb MPEBbIWEH NYTEM MapKUPOBKM BESIMYMHbLI NPeAEeNnbHOW guccunayuu
MOLWHOCTK. TpyM HaMyYMM TakoW MapKUMPOBKM pasHuLa Mexay 3HayeHUMeM COMpOTUB/IEHWUS pe3ucTopa A0 U
nocse NPUIOXEeHNA Takol npefenbHON guccunaymm MOLLHOCTU He Ao/KHa npeBbiwaTts 10 % OT BENUYUHbI,
COOTBETCTBYWL el NHAEKCY knacca, Korfa pe3ucTop CHOBa HaxoAWTCS NpW 3TaslOHHbIX ycnoBusix. Ecnu mns-
roTOBMTENIEM He yKasaHO WHOe, A/INTENbHOCTL BPEMEHU, B TEYEHNE KOTOPOro HOMUHANbHbI AnanasoH npu-
MEHEHUSI MOXET ObiTb NPEBbILWEH, AO/HKHA OblTb HEOTPAHUYEHHA. PN UCMbITAHUAX pe3ncTopa npepenbHas
auccunaunsa MOLWHOCTU AO/IXKHA NPUMEHATLCA He MeHee 2 4acoB, €C/IM U3rOTOBUTE/b He ykasan 6onee Ko-
pOTKMiA MHTEPBAN BPEMEHM.

6.3.3 Ecnv BenuunHa npepesnbHoit guccunaymm MOoWHOCTU 3aBUCUT OT AONOTHUTENBHOTO OXNaX4eHUS
(Hanpumep, perynmpoBaHusa Temnepatypbl B Mac/IAHON BaHHE WM NPUHYAUTENbHOW BEHTUNALMWKN), Npeaenb-
Has BefIMYMHa guccunaymm MOLHOCTH A0/KHA 6biTh YCTAHOBEHA NPY HANMYUW LONONHUTEIbHOTO OXaxae-
HUA 1 6e3 Hero.

6.4 BnunsaHne nonoxeHus

Korga Ha pe3ncTope MapkMpoBaHO 3TasioHHOE nonoxeHue (cM. Tabnuyy VII), HOMUHANbHbLIN Anana3oH
no3nunMmn NpUMeHeHns AO0/HKEeH ONpeAensaTbCs Kak 3TafloHHOe NosioXeHne +20°, ecnn UHoe He 06YC/TI0BEHO
U3roTOBUTENEM.

JonycTumble BapuaLun pasHbl 10 % OT BENUUYMHbLI, COOTBETCTBYIOLLEN MHAEKCY Knacca.
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7 [ononHutenbHble TPE60BAHUS MO 3/1EKTPUYECKMM Y MEXAHUYECKUM
napameTpam

7.1 HanpshkeHue ucnbiTaHuii u gpyrne Tpe6osaHns 6e30MNacHOCTM

Tpe6oBaHWA B OTHOLEHUN HaMPSAXEHUA UCNbITAHWA W APYrux acnektoB 6e30nacHOCTU BK/OYEHbl B
ny6nunkauymio IEC 414. «Tpe6oBaHusi no 6e30NacHOCTU A1 NOKa3blBaKLWUX U PErMCTPUPYOLWNX 3/1EKTPOU3-
MepuTebHbIX MPUGOPOB N NPUHAANEXHOCTEN K HUM», HA KOTOPbIe AO/MKHbI ObiTb MPUBEAEHbI CChIIKN.

7.1.1 HanpsxeHue ns3onsauuun uenn (HOMUHaNIbHOE HaNpsXeHue Lonu)

Ecnn He 06ycnoBneHO MHOe, HanpsxeHne n3onauun uenu (HOMUHaNbHOE HanpsXeHue Luenu) AOMKHO
6bITb 650 B, ecny Tobko 60/1ee BbICOKME 3HAYEHUS He BO3HMKAKOT Mpu onpeAeneHnn npegenbHoii guccuna-
LN MOLLHOCTH.

MpumeuyaHue 1— HanpshkeHne u3oNAUMM Lenu (HOMUHANIbHOE HanpshkeHne Lienu) onpeaenserTcs kak Hau-
60/1€€ BbICOKOE HAMNPSHKEHNE OTHOCUTESLHO 3EMAIW, NPU KOTOPOM PE3NCTOP MOXHO UCMO/b30BaTb.

MpumevaHune 2— [Ina HanpsXXeHUs U30NALMN Lenu (HOMUHaIbHOTO HanpshxeHns Lenu) 650 B cooTBeTCTBYI0-
Lee HanpshkeHue UcrbiTaHni pasHo 2 kB.

7.2 ConpoTUB/IEHNE N30NALUN

BennunHa conpoTuBAEHUS U30/SLUN NOCTOSAHHOMY TOKY, n3mepsemas npu HanpsxeHun 500 B + 20 %
MexXAy ABYMS TOYKAMW, KOTOPbIE HE UMEIOT APYroro COeAUHEHNA MeXay HUMU, [OJIKHO 6biTb CNeayoLWnm:

- He meHee yem 100 MOwm gans knaccos 0.01 ... 5 (100 ppM ... 50 000 ppM);

- yBe/IYEeHHasn B OAWH MUIJIMOH pas HOMUHa/IbHAsa Be/IMYHa CONpPOTUBJIEHNA pe3nucTopa, HO He MeHee
yem 100 MOM Anfa BCex APYrux Knaccos.

Mpu 3TUX MCNbITAHUAX HOMWHAIbHAA BEINYMHA MHOXECTBEHHOIO pe3ncTopa Ao/KHa 6bITb Makcumarsb-
HOW. BbIGOP KOTOPOI BO3MOXEH.

7.3 YcnoBusa TpaHCNOPTUPOBAHUA, XpPaHEHUSA U MCNONb30BaHUA

Ecnn nHoe He YCTaHOB/1IEHO M3rotToBuTeNnemM, pPe3ncTopbl AO/IKHbI ObITb CMOCOGHbI BblaepXxueaTb 6e3
noBpexAeHuns Bo3felicTBMe OKpyxatolieil TemnepaTtypbl B fuanasoHe oT MuHyc 10 X pgo nntc 50 °C. Mocne
BO3BpAaLLEHNSA K 3TA/IOHHbIM YC/IOBUAM pe3ncTopbl 4O/KHbI Y0B1eTBOPATL TpeboBaHuaM pasgena 4.

MpumevaHune — TpaHcnopTpoBaHMe Pe3nCTOPOB JO/HKHO NPOU3BOAUTLCA COINTACHO UHCTPYKLUMAM M3roTOBK-
Teneii, ¢ NCNONb30BaHMEM METOAO0B, HE AOMYCKALMX YAaPHbIX BO3AECTBUA 1 NPOAC/KUTENBHON BMOGpaLMK, YTO He-
06x04MMO ANA NpefoTBpaLLeHns U3MEHeHW A napaMeTpoB Pe3nCTOPOB BCAEACTBUE pacTsXeHUs U AeopMaLMoHHOro
NOBbILLEHVS TBEPAOCTU MaTepuana pesvctopa. Ecnu pesncTtop yctaHoBNeH B pame WM UCTbITATENbHOI KOMoake, Heo6-
XOAMMO NPUHATL MEpbI, rapaHTUpytoLLMe, YTO Heo6XoAMMas ANA ero paboTbl BEHTUAALMUS He HapyLueHa.

7.4 Toukum coegnHeHuns

Kaxaas Touka coefiMHeHusa fo/KHA UMETb TakKylo KOHCTPYKUMIO, 4TOGbI hakTuyeckas BesnynHa conpo-
TUB/IEHUS HEe BapbupoBanachk 60/iee YeM Ha YCTAHOB/IEHHYHO BEJIMUMHY MEXAY Pas3/INYHbIMK TOUKaMu Coeau-
HeHus,

Mocne BbiNosHeHWa 100 coeguHeHWd N pa3befnHEHNIE B KaXA0N TOYKe coefnHeHns ee hakTuueckas
Be/IMYMHa CONPOTUB/IEHNS HE [O/IKHA UBMEHATLCS 60Jiee UeM Ha:

-10 % OT BE/IMYNHbI, COOTBETCTBYIOLWLEN AAHHOMY WHAEKCY KNacca Ans 04MHOYHOTo pPe3ncTopa;

-10 % OT BE/IMUMHbI, COOTBETCTBYIOLLEN JaHHOMY WHAEKCY Knacca Bbl6paHHOro CeNekTUBHOTO 3HAUYEeHUs
MHOXECTBEHHOT0 pe3ncTopa.

[aHHOe ncnbiTaHWe JO/KHO BbIMOMHATLCS NPU 3TANIOHHbIX YC/0BUSIX

ECNu MHOE He YCTaHOB/IEHO U3TOTOBUTENEM, BbIGUPAEMble BE/IMUYUHbLI, NCNO/b3YEMble BO MHOXECTBEH-
HbIX pe3ncTopax, A0/KHbl 6bITb HAMGONEE HU3KUMU BbIGUPAEMbIMU BENMYNHAMU, HE PABHBLIMUW HYIO.

MprumeyaHune — HeobXoAMMO NPUHATL MeEPbI, YTOObI COEAUHEHNSA OblN NPaBUIbHA BbINOHEHDI.
7.5 YcnoBua ona cpefcTB U3MepeHna Temnepartypbl

Ecnu namepeHna TemnepaTtypbl OKpyXatlollei cpeabl He onpeaensioT B AOCTATOUYHOW CTeneHn Temne-
patypy pe3ucTtopoB, HE06X04MMO 06eCcneyYnTb YC/10BUSI, NO3BOJISIIOLLINE BbINOMHATL U3MEPEHME TeMnepaTypbl
pesucTopa.
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8 MapKnpoBKM 1 0603HAYEHNS]

Ha pesuctopax Ao/mkHa 6bITh 3akpenseHa hupmMeHHas Tabnuyka, nay Ha oAHON M3 BHELHWX NOBepX-
HocTeli kopnyca, uav B Buje oTAe/IbHOro 4OKyMeHTa, cojepxallas ykasaHHble HXe MapKupoBKU.

Bosnblasa yacTb 3TUX MApPKMPOBOK BbINONHAETCA, KakK yKkasdaHo B 8.2, 8.3 n 8.4, c ucnonb3oBaHnem cum-
BOJIOB. MepeyncnieHHbIx B Tabnuue VII.

8.1 M3rotoBuTeNb J0/KEH NPEfOCTaBUTb C/IEAYLWY0 UHopmaLuio:

a) HaMMeHOoBaHwe UnM ToproBas mMapka U3roToBUTENSs;

b) obo3HauyeHue TunNa, ecnn MMeeTcs, flaHHOe U3roToBUTENEM:

C) CepwiiHbIn HOMep pe3ucTopa:

d) HOMWHaNbHbIE 3HAYeHUss conpoTueeHns (cumson J-1 nnam cornacHo 8.4);

€) MHAeKc knacca unu ykasatenu knacca (cumsonbl E-1 nnu E-6). Ecnu mynbTuaekagHblii pe3uctop
nMeeT gekafbl CONPOTUBAEHUA C Pa3INYHBIMU NpeAenaMmu NCXOAHON NOrpewwHOCTH, NHAEKC Knacca AN Kax-
[0 fekafbl CONPOTUB/IEHNSA AO/KEH GbITb MapkMpoBaH;

f) HOMUHanbHOE ocTaTo4YHOE CONPOTUB/IEHME C €ro 4ONYCKOM, ecnn Heobxoaumo (cumeon J-2);

4) CUMBOA NO3uLMK, ecnn Heobxoammo (cumBonbl D-1—D-6):

h) aTanoHHoe 3HayeHwe WAW 3TaNIOHHbIA ¥ HOMUHA/bLHBIA Anana3oH UCMNO/b30BaHUA, €C/IM UMetoTCs,
ana Temnepartypsbl (cm. 8.4);

j) TMn oxnaxpeHusa, ecnu Heob6xoaumo (cm. Tabauuy IV);

k) aTanoHHOe 3HauYeHue WAKn 3TaNOHHbLIN Ananas3oH ANsA Auccunaynum MouHoOCcTU (cm. 8.4);

) HOMWHaNbHbIN Anana3oH NPUMEHEHNA MO AUCCUNaLM MOLHOCTMW, eCin 3TO NPUMEHNMO (cM. 8.4);

T) npepenbHas guccunayus MOWHOCTKU, ecnun 3To Heobxoaumo (cumeon J-3);

n) nob6oe Apyroe 3Ta/siOHHOE 3HAYEHWEe WIN 3TASIOHHbIA M HOMWUHAsbHbIA AnanasoHbl NPUMeEHeHUs,
ec/in 370 UMeeT 3HauveHune.

p) TemnepaTtypHble npejesbl U Apyrne MHCTPYKLUM NO TPAHCNOPTUPOBAHUIO, XPaHEHUIO Y MPUMEHEHNIO,
ecnun 3To Heo6xo4UMO;

gq) cepTuuLMpoBaHHbIe BENNUYNHBI U OTHOCALMECS K HUM NOrPELLIHOCTH;

r) pata cepTudmkauunu;

S) opraHbl cepTudmkaunu;

t) HanpshkeHne ncnbiTanuii (cumeonbl C-1—C-3);

n) Korga aTo uenecoobpasHo, CUMBOJ, NOKa3biBAKLWMIA, 4UTO HEKOTOpPaa Apyras cywecTBeHHasa nHdop-
Mauus npefoctassieHa B OTAENbHOM AOKyMeHTe (cumeon F-33).

8.2 MecTa MapKkMpoBKM U CUMBOOB

8.2.1 Cnepywowas unHgopmaumnsa (cm. 8.1) gomkHa 6bITb NpegocTaBieHa Ha QUPMEHHOW nnate wau
Kopnyce, ecnv OH umeeTcs:

- a). b). c), d). e). 0,9). 0- n).

Kpome TOro, gosmkHa 6bITb BbINO/IHEHA Criefylolan MapkupoBKa:

- «JlabopaTopHbIA pe3ncTop NOCTOAHHOIO ToKa.

OTOT 31EMEHT MOXeT 6bITb MapKMpOBaH Ha N060M ApYrom SA3bIKE.

8.2.2 YkasaHHas Huxe UHopmMaLmsa fo/kHa 6bITb MpegocTaBieHa Ha (hupMeHHON nnarte uam kopnyce,
€C/lN OH MMeeTCsl, UK B OTAeNbHOM [JOKYMeHTe:

- h),j), k), 1), m) n a), b). c), ecnn aTo uenecoobpasHo (cm. 8.2.4).

8.2.3 YkKasaHHasa HWxXe nHdopmauma fo/mkHa 6biTb NnpefgocTaBieHa B 0TAe/bHbIX [JOKYMeHTax:

- n), p). q). 1), s) n a), b), c) (cm. 8.2.4).

8.2.4 inA cBA3blBaHUA pe3ncTopa C COOTBETCTBYWOLWMUM OTAENbHbIM LOKYMEHTOM UHdoOpMauus a), b)
M c), KoTopas npuBejeHa Ha PUPMEHHOW nnaTe WauM Ha Kopnyce, AO/KHA GbiTb MOBTOPEHa B JOKYyMeHTe
(cm. 8.2.2 1 8.2.3).

8.3 Bce MapkupoBKM AOMKHbI ObITb HETKUMU U HECMbIBAEMbIMU.

8.4 MapKMpOBKW, OTHOCALWMECH K 3TA/IOHHbIM YC/TOBUAM U HOMUHA/IbHbIM Anana3oHam
npumeHeHnA

8.4.1 LomkHbl 6bITb MapKMpoBaHbl 3TaNOHHbIE 3HAYEHUSI MU 3TasIOHHbIE AMana3oHbl, COOTBETCTBYIO-
wune Ka)K,CI,OVI OKaBbIBaI'OLIJ,eVI B/INSIHWE BENIMYMHE, eC/IN OHU OT/INYalTCs OT NpuBefeHHbIX B Tabnuue V.

8
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8.4.2 [lo/mXHbl 6bITb MapKnpoBaHbl HOMUHA/bHbIE AMana3oHbl MPUMEHEHNS, eCaIn OHM OT/INYalTCa OT
npuBeAeHHbIX B Tabnuue V.

8.4.3 Ecnu 3TasloHHOE 3HaYeHne 1AM 3TasIoHHbIA Anana3oH MapkupoBaHbl, OHW AO/KHbI GbITb YKasaHbl
nog4yepKkMBaHNeEM.

OkasblBalolas BANAHNE BENNYMHA JO/KHA ObiTb OonpejeseHa CUMBO/IOM €AVHUL, B KOTOPbIX OHa W3-
mepsieTca (cMm. Tabauyy VII).

B cneayowmnx npumepax (tabnuua VI) nokasaHo 3HayeHne pasinyiHbIX MapkKupoBOK A1 TemMnepaTypbl:

Ta6nuua VI— MNpumepbl MapkMpoBKKM MO TeMnepaType

O6o3HaueHre Mpyvep 3HaueHne*

Be3 mapkmposkm OTanoHHoe 3HaveHve: 20 X (cM. Tabnuuy 1V).
HoMVHasbHbI Avana3oH NpUMeHeHus: 18 "C—22 X (cM. Tabnuuy V)

OpHa undpa 25"C OTasIoHHoe 3HaveHune: 25 "CC.
HoMunHanbHbI gnana3oH npumMeHeHus: 23 X —27 ' C (cM. Tabnuuy V)
Tpy umdppbl 20"C ... 25X... STasIoHHOe 3HaueHue: 25 X .
30 X HoMuHanbHbI gnana3oH npumeHeHust: 20 “C—30 X

(oba npefena HOMUHa/ILHOTO AnanasoHa NPUMEHEHNsT OT/INYAIOTCA OT yka-
3aHHbIX B Tabnvue V)

Tpw undppsl 15-C...20 X .. OTasIoHHbI AnanasoH: 20 *C—25 X .
25X HoMuHanbHbIM Anana3oH npumeHeHus:: 15 X —27'C
(HVWXHWIA Npefen HOMWHANBLHOTO Auana3oHa NPUMEHeHUst oT/IMYaeTcs oT
ykasaHHoro B Tabnuue V: 418 BepXHero npegena Toro xe cM. Tabnuuy V)

YeTblpe undipbl 15"C ... 20 X.... OTasIoHHbI AnanasoH: 20 'C—25 X .
25X...30X HoMuHabHbIM Anana3oH npumeHeHus: 15 X —30°'C
(monyctumble Bapuauum oT: 15 X 0020 X mor 25 X go 30 X)

YeTblpe undipbl 15X ... 15X... OTasIoHHbI AnanasoH: 15 X —20 X .
20X ...25X HoMuHabHbIM Anana3oH npumeHeHus: 15 X —25 X
(aonyctumble Bapuaumm ot 20 X o 25 X)

* HoMWHasIbHble AvanasoHbl MPUMEHEHUS A1 3TUX NPUMEPOB B3siTbl U3 TabnuLbl V AN PesncTopoB kiacca
0.002 (20 ppM).

Ta6nuua VII— CuMBONbI 4151 MapKUPOBKN PE3NCTOPOB

Hi MyHKT Cumson NS MyHKT Cumson
A OCHOBHble eAuHULbI U UX OCHOBHble MHOXUTENW U A-21  MUANUOM MWU/INOM
[ONbHbIE YacTu* MOm
A-5 KWUM0BONbT KB A-24  rpagycel Lienscusa X
A-6 BOJIbT B C besonacHocTb
A-11  Bart Br C1 HarpsikeHve ncnbITaHi

500 B O
A-18  merom MOwm C-2 HanpseHne ncnbiTaHwin 6o-
nee 500 B. BbIpaxeHHOe B Ku- &
noBonbTax (Hanpumep. 2 kB)
A-19  kvncom KOMm C-3 AnnapaTypa, He noAseprawo-
LWasAca UCnbITaHUAM  Hanps-
A-20 om Om XeHnem
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OkoHuaHve Tabnuubl VIl

Nt

MyHKT

D Mo3nuusa npumeHeHus

D1

D-2

D-3

D-4

PeswucTop, npeaHasHaueHHbIN
ANA UCNonb3oBaHWA C Map-
KMPOBAHHOIN MOBEPXHOCTbLIO B
BEPTMKa/IbHOW NIOCKOCTH

Pe3uctop, npegHazHauYeHHbIN
NS UCMONb30BaHWst C Map-
KUPOBaHHON  MOBEPXHOCTHIO
B rOPU30HTA/ILHOM NMOCKOCTU

PesucTop, npegHasHa4eHHbIl
[N51 UCNOMb30BAHUSI C MapKu-
pOBaHHOI NOBEPXHOCTLIO, Ha-
KNOHEHHOI (Hanpumep, Mog
yTnom B 60") K ropu3oHTasIb-
HOWA nnockocTu

Mpumep pesuctopa, 1Cnosib-
3yemoro no cxeme D-1.
HomuHanbHbIV gnanas3oH uc-
M0/1b30BaHNS:

80*....100*

Mpumep pesnctopa, WUCMOSb-
3yemoro no cxeme D-2.
HomuHanbHbI Anana3oH uc-
MoJ/Ib30BaHUSA:

L I

Mpumep pesnctopa, UCMosb-
3yemoro no cxeme D-3.
HoMuHasbHbIN AnanasoH uc-
M0/1b30BaHWSA:

45\_.75"

C»«Kon

60..40...1D0*

-MAL+1*

4B.,.00.,.75*

N0Nb30BaHNA B 3/1EKTPOTEXHNYECKNX TEXHOIOTUAX.

10

Neo

MyHKT

E Knaccbl To4HOCTH

E-1

E-6

NHOekc knacca, BbIPaXEH-
HbIll B NpoLeHTax (Hanpuvep,
0,02 %)

WHAekc knacca, BblpaxeHHbIN
B ppM (Hanpumep. 200 ppM)

F O6wwe crmBosbl

F-31

F-33

BbiBOA Ha 3em/o

CM. OTAE/NbHbIE JOKYMEHTbI

J XapakTepuctmyeckune BennyuHbl

J-1

J-3

BenuuvHa HOMWHa/TbLHOrO
conpoTuBneHns (Hanpumep.
10wm)

HomuHanbHoe — ocTaTtouHoe
COMpPOTUB/IEHNE W €ro Aonyck
(Hanpumep. (5 £ 0.5 Om))

MpegenbHaa MowHOCTb (Ha-
npumep, 2 B1)

CumBon

0.02

200 ppM

10m

RO= (5 + 0.5) MOM

(2) Br

* EC/IM HEOBX0AWMbI ApYre eauHNUbl U NpednKebl, M. ny6nnkaunio MIK 27 «ByKBEHHbIE CUMBOSLI A1 UC-
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MpunoxeHne

A.1 TepmoanekTpuueckne addekTbl (cm. 5.3, npumedaHve 2)
PekomeHayeTcs, UTO6bl NPUMEHUTENIBHO K Mean KoadduumeHTbl 3eebeka CoONpoTUB/EHNS MaTepuana, coeauHe-
HWiA 1 BbIBOLOB He NpeBbiwan 2 MKBIC. 3T0 0COGEHHO BaXKHO AJ151 PE3VUCTOPOB, MMEHLLMX HU3KOE COMPOTUBIIEHNE.

MpuMeyaHune — MNpombIIEHHAs Mefb UHOTAA COAEPXUT 3arpsi3HeHUs U MeeT 3aMeTHYH0 BennumnHy koaddu-
uneHTa 3eebeka No cpaBHEHWIO C YNCTON Meabio.

A.2 DTanoHHbI Anana3oH U HOMUHAbHbIV Arana3oH NPUMeHeHUs

KoHLenuus HopMUpYHOLLLEro 3HAYEHNS!, 3Ta/IOHHOIN BEIMYUHBI UM STAJIOHHOTO AMana3oHa M HOMUHaUTLHOTO Anana-
30Ha NPUMEHEHWS NOMIHOCTLIO OnucaHa B NpUIoXeHnn nybnukaumm M3K 51 «lMokasblBatolwme 3neKTpon3mMepuTesnbHble
MNHCTPYMEHTbI NPSMOro AeNCTBUS 1 UX NMPUHAANEXHOCTU». Ha pucyHke 1 Hxe NpUBOAUTCS NpUMEp pe3ncTopa C NHAEK-
com knacca 0,005 (50 ppM) 6e3 oTHOcALLECA K TeMnepaType MapKMpoBKU.

Kfilwn onn®km peTcTops

16*C W 'C  2Q*C 20j6'C 2E*C  ThlawTypn

‘BBaoobnBaavm MKWTABS.
ArenotnlmMHmM»20'C

PucyHok 1 — BnusiHue temneparypsl

Ha pucyHke 1 noka3aHo B/UsiHWE TemrnepaTypbl Ha hakTUYecKyo Be/IMUYNHY CONPOTUBNEHNUS.

Ecnn pe3ncTtop oTHOCMTCA K NI06OMY ApYroMy Kaccy TOYHOCTW, 3TasloHHas Temnepatypa ¥ HOMUHasbHbIN gua-
nasoH NPUMEHEHUst ANA onpeaesieHHol TeMnepaTypbl 4O/MKHbI BbITb MapkMpoBaHbl. BausHne Temnepatypbl B npegenax
ot 19.5 "C po 20.5’C He3HaunTenbHo, HaumHasa ot 15 "C go 19.5 *C n ot 20.5 "C go 25 'C. Bapvauuv TemnepaTypbl 40-
NyCKalTCA. MakCUMasibHas Be/IMYMHA KOTOPbIX 3KBMBA/IEHTHA 3HAYEHMIO, COOTBETCTBYIOLLEMY MHAEKCY Knacca.

LLTprxoBble NMMHUW TpaHWLbl COOTBETCTBYIOT HanbosbLUen [OMyCTUMON BeNMYnHe Bapuauuid, ecnu ownbka npu

3TasIoOHHbIX YCNOBUSAX B AONYCTUMbIX Npegenax.

A.3 TMprmep MapKnpoBKM eAMHUYHOTo pe3unctopa (PUCYHOK 2)

NN  -/lofopOTOpHLWI4 pMMCTap NOCTasHHAMATAEA
1061 0,002
0..01 ..18Br

15 ... 20 ...25*C
Ne 000000

PucyHok 2 — Tpumep MapkupoBKN eANHUYHOrO pesnctopa

1n
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MapkupoBka nokasbiBaeT, 4TO eC/in pe3nucTop nogsepraeTtcs Harpyske fo 0.1 BT. npefesnbl MICXOLHON MOrpeLIHOCTH
pesucTopa knacca TouHocTu 0.002 cootBeTcTBYHOT Tabnmue . 1 4To npu Harpyskax cBbiwe 0.1 n go 1 BT Bapvaummn He
[O/MKHbI NpeBbiwaTh +0.002 % OT HOMWHaU/ILHON BENNYMHBI, €C/IM BCe ApYrvie oKasblBatolye BMSHWE BeUYMHbI CTa-
6UIbHO NOAAEPKMBAIOTCA MPY STEUTOHHBIX YCII0BUAX.

Pesuctop N9 000 000 6bin n3rotoenieH NN 1 6bi1 NOABEPrHYT UCTbITAHUAM MPU HaNPSHKEHUM NepeMeHHOro Toka
2 KB. dTasIoHHasa BenMYMHa Temnepatypbl paBHa 20 "C 1M HOMUHasIbHBIA Avana3oH NPUMEHEHUS NpW Temnepartype oT
15 "C go 25 "C. STasi0HHas Be/IMUMHa N 3TaIOHHbIN 1 HOMVHASIbHBIV Anana3oHbl NPUMEHEHUS A1 BCEX APYTMX OKa3bl-
BalOLLMX BNNSHME BENIMUYNH YCTaHOB/IEHbI B HACTOALLEM CTaHJapTe.

MpumeyaHune — Pe3nucTop roxeT 6bITb MapkMpoBaH cumeonamm «Knacc 20 ppM» BmecTo «Knacc 0.002». T. e.
MHJEKC Knacca yKasblBaeTcs B ppM BMECTO NPOLEHTOB.

A.4 Tpumep MapKnpoBKN NATUAEKAAHOTO pe3uctopa (pUcyHok 3)

NN  JIo60pOropLLI pesncTtop MOCTORHHOIO TOKA

10x1000 100 10 1 0.1 Om
100 200 200 1000 2000 ppM

0..05..1(2)Br
15...20 ..25"C

No 000000

PucyHok 3 — MpuMep MapkMpoBKM NATUAEKAAHOTO pesucTopa

MapKnpoBKa 03Ha4aeT, YTO eC/iv PE3NCTOP OCTaeTCA B ITa/IOHHOM JuanasoHe MowHocTh ot 0 Ao 0.5 BT Ana kax-
[0V cTyneHun, npeaesibl MCXOAHON MOrPeLuHOCTY 4151 MapKMPOBAHHOTO Kacca TOYHOCTY KaX ol CTyneHn COOTBETCTBYIOT
[eCATU MOBLILLAILMMCS 3HAYEHUAM KaXKAOW [eKabl COonpoTuBeHns. B cnyvae Harpysok cebiwe 0.5 n go 1 BT gnq
Kauk[oii CTyneHu, BapuaLwy BCeACTBME CaMOHarpeBaHys He NpeBbILIaloT Npeesbl, COOTBETCTBYIOLLME KNACCy TOHUHOCTM
Kaxkaoin fiekafibl conpoTueieHns. OHa MOXeT 6biTb NoABeprHyTa Harpyske 2 BT Ha KakAo0i CTyneHu, He Bbi3biBasi NOCTO-
SAHHOrO nospexeHusA. OcTaToyHoe CONpOTUB/IEHNE (NMPU YCTAaHOBKE BCEX LWKaUT Ha Hy/b) paBHoO (5 * 0.5) MOM.

Pe3nctop N9 000 000 6bin1 n3rotoneH NN 1 6bi1 NOABEPTHYT UCTbITAHUAM MPU HaNPsHKEHUN NMEepPeMEHHOro Toka
2 kB. 3Tas10HHAA BeNM4MHa Temnepartypbl paBHa 20 *C 1 HOMWMHaUTbHbINA AnanasoH NpMMeHeHVs o Temnepartype oT 15"C
[0 25 'C. STa/loHHast Be/IMUMHA U 3Ta/IOHHBIA Y HOMUHASTbHBIN Ananas3oHbl NPUMEHEHNS 418 BCeX APYTiX okasblBato-
LMX B/IMSAHWE BE/INYMH YCTaHOB/IEHbI B HACTOSILLIEM CTaHdapTe.

MpumeyaHne — Pe3ncTop roxeT 6bITb MapknpoBaH knaccamu 0.01 — 0,02 — 0.02 — 0.1 — 0,2 BmecTO Knac-
cos 100 — 200 — 200 — 1000 — 2000 ppM. T. e. MHAEKC KNnacca ykasbiBaeTcsa B NPOLeHTax BMeCTo ppM.

YOK 621.316.862:006.354 MKC 17.220.20 0T
31.040.01

KnioueBble c/ioBa: pe3ncTop, NOCTOSIHHbIA TOK. CONPOTUB/IEHME

PepakTtop J1.B. KopeTHukoBa
TexHunuecknin pegaktop W.E. Yepenkosa
Koppektop O.B. /lasapesa
KomnbloTepHasi BepcTka J1.A. KpyroBoii

CpaHo B Habop 01 03.2019. MopanucaHo o neyath 20.03.2019 ®opmaT 60*84",'8. FapHuTypa Apuan.
Yen. ney.n. 1,86. Yu.-u3ag. n. 1.49.
MoAroToBNeHo Ha OCHOBE 3/1IEKTPOHHON Bepcun, npejocTaBneHHOl pa3paboTunkom cTaHgapTa

Co3paH0 B eAMHNYHOM ucnonHeHun ®rymn «CTAHAAPTUHO®OPM» fna KomnnekToBaHna degepanbHOro MHOPMaLoOHHOTO
(oHpa cTaHgapTos. 117418 Mockea. HaxumoBsckuii np-T. 4. 31. k. 2.
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