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TEeNbCKUA WHCTUTYT (PU3NYECKOA OMTUKM, ONTUKU Nas3epoB U MHPOPMAaLMOHHLIX ONTUYECKMX cuctem Bcepoc-
CUINCKOTO Hay4yHOro LeHTpa «loCcyAapCTBEHHbIA ONTUYECKUA UHCTUTYT uMm. C.A. BaBunosa» (®ryrn «HUW-
®O0NNOC BHL, «TOUV um. C.N. BaBunoBa») 1M AKLMOHEPHbIM O06LLECTBOM «Hay4yHO-NpPON3BOACTBEHHOE
ob6beanHeHne «OpnoH» (AO «HMO «OpUOoH»)

2 BHECEH TexHuyeckum koMuTeTOM no ctaHgapTtusaumm TK 296 «OnTuka v pOTOHMKa»

3 YTBEP)XAEH W BBEAEH BLI,EI7ICTBI/IE Mpukasom ®PepepanbHOro areHTCcTBa rno TeXHUYeckomy pe-
rynupoBaHuio u meTponorum ot 12 oktabps 2021 r. Ne 1133-cT

4 BBEJEH BIEPBbIE

MpaBuna NnpUMeHeHNA HaCTOALLEro cTaHjapTa YCTaHOB/EHbl B CTaTbe 26 defepasibHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-®3 «O cTaHgapTu3aunm B Poccuiickon depgepauun». MIHhopmauyns o6 ns-
MEHEHMAX K HAaCToALleMy CTaHgapTy Ny6ankyeTCcs B eXerogHoM (Mo COCTOSAHMIO Ha 1 AHBapsa TeKyLlero
roga) uHopmaLMoOHHOM yKasaTene «HauuoHasibHble CTaHA4apThi», a ohuymanbHblii TEKCT WM3MEHEHW
1N NONPaBOK — B eXeMeCAYHOM MH(OPMAaLMOHHOM yKasaTene «HauuoHanbHble cTaHgapThl». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMeEHbl HACTOSALWLEro cTaHjgapTa cooTBeTCTBYLee yBegomieHne bygeT
ony6/IMKOBaHO B GaAMKailieM BbINYCKE €XeMeCAYHOro MHGOPMaLMOHHOro ykasaTens «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYyWLWAas UHpopmauns, yBefoMNeHne U TEeKCTbl pasMeLLaloTCca Takke B UH-
hopMaLMOHHONM cucTeMe 06Lero nofb3oBaHusa — Ha opuumMaibHOM cainTe ®defepasbHOro areHTCcTBa Mo
TEexXHUYEeCKOMY perynmpoBaHnio 1 MeTponorum B ceTu NMHTepHeT (www.rst.gov.ru)

© OdopmneHne. ®IrbyY «POT», 2021

HacTosiwuii cTaHaapT He MOXET 6bITb MOJTHOCTLIO WM YACTUUYHO BOCMPOU3BE/IEH, TUPAXUPOBAH U pac-
MPOCTPaHeH B KauecTBe O(YULMANIbHOMO M3AaHusi 6e3 paspelleHns defepasibHOr0 areHTCTBa Mo TEXHUYECKO-
My PerysiMpoBaHuio 1 MeTposiorim
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HALUWOHANbHbBIN CTAHAOAPT POCCUWCKOW SEALEPALUNMN

OonTuka 1 PoTOHMKA

MPNEMHWKW N3NYYEHNA NOJTYNPOBOAHWKOBBLIE.
®OTOI/NEKTPUYECKUE N ®OTOMPUEMHBLIE YCTPONCTBA

MeTogbl namepeHuii hoTO3/IEKTPUYECKMX MapaMeETPOB U onpeaeneHns xapakTepucTumk

Optics and photonics. Semiconducting photoelectric detectors. Photoelectric and photoreceiving devices.
Methods of measuring photoelectric parameters and determining characteristics

Jara BBegeHns — 2022—03—01

1 O6nacTb NpUMeHeHus

HacTosilwuniA cTaH4apT pacnpocTpaHaeTcsl Ha (DOTO3NEKTPUYECKUE MOMYNPOBOAHUKOBLIE NMPUEMHUKN U3-
nyyeHns (P3MM) n dooTonpmremHole yctpoiictBa (PIY) Ha Mx OCHOBE, YyBCTBUTE/IbHbLIE K U3/lyYEHUIO B ANa-
nasoHe A/MH BOsiH oT 0,2 Ao 100 MKM.

HacTosilwuniA ctaHgapT He pacnpocTpaHsieTcss Ha ®3MMN n Oy, npeacrtasnswowme coboli cpeacTea us-
MepeHuii, nognexalme UcnbiTaHUAM B LensiX YTBEPXAEeHUS Tuna cpeacTB U3MepeHuid.

HacTosilwuniA cTaHAapT ycTaHaBMBaeT METOAbl U3MepeHuid cneayrolwmx hoTo3NEKTPUYECKUX napame-
TPOB:

- Ha HEMOAY/NIMPOBAHHOM MN3/NYyYEHUN:

- TEMHOBOrO, 06Lero Toka u dpotoToka P3N,
- TEMHOBOrO conpoTueieHnsa O3,
- AndpdhepeHLManbHOro a1eKTPUYeckoro conpoTtueienmns ®3MMM1,
- cTaTU4ecKoli TOKOBOW 4yBCTBUTENbHOCTU O3,
- pabouero HanpsxeHus 1aBMHHOIO hotoamosaa,
- KOahpUuLMeHTa YMHOXEHUA TEMHOBOIO TOKa U pOTOTOKA JIaBMHHOTO poTtoamnoaa,
- eMKkocTn @M,
- Ha MOAY/IMPOBAHHOM U3/Iy4YeHUU:
- HanpsxxeHus (Toka) cpotocurHana ®3MMM u Py,
- HanpsxeHusa (Toka) wyma O33N n Ory,
- apheKkTUBHON POTOUYBCTBMTENBLHONM Nnowaan P3N un ey,
- cTatnyeckol yyBcTBUTENbLHOCTH OIMM 1 OIY,
- nopora 4vyscTBUTENBHOCTU P3N 1N Pr1Yy,
- 06HapYXuTenbHo cnocobHocT PIMM n Oy,
- Ha UMMNYNbCHOM MOTOKE:
- UMNY/IbCHOM BONbTOBOW (TOKOBOIA) YyBCTBUTENBHOCTM DIMM 1 DIy,
- COGCTBEHHOI NOCTOSIHHOI BPEMEHU, BPEMEHMW HapacTaHus 1 BpeMeHu crnaga ©3MM un ory.

HacTtoawwnii ctaHgapT ycTaHaBMBaeT MeToAbl onpegeneHus cneayowmx xapakrepuctuk d3rr n eony:

- BOJIbT-aMMepHoi xapaktepuctunkn ®IMM;

- NNocKoro yrna 3peHus ®3MM u oy,

- NINHeHON 30HblI M AuddepeHunanbHOn KPYTU3HbI KOOPAMHATHOW XapakTepucTUKU KOOPAMHATHOro
doTogmoga n ey,

- BPEMEHHOro Apeiida Hy/1eBoi TOUKM KOOpPAMHATHOIO (DOTOANOAA;

- KO3hpUuLMeHTa hoTO3NEKTPUYECKON CBA3N MHOr03/1eMEHTHbIX O3 n Oy,

- HEpaBHOMEpPHOCTU YyBCTBUTEIbHOCTU PN 1 ®I1Y no anemeHTy;

M3gaHne opuuynanbHoe
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- QHEpreTUYECKMX xapakTepucTuk pototoka ®IMM un Py,
- QHepreTUYeCcKnX XxapakTepucTuK HanpsxeHna dpotocurHana ®3MM n eriy;
- [MHaMunyeckoro ananasoHa ®3MM n eIy,
- YaCTOTHbIX XapaktepucTtuk ®3MMM un ®riy, sknwoyasn:
- CTaTn4eckKyo YyBCTBUTENILHOCTD,
- YAENbHbIA NOopor YyBCTBUTEbHOCTH,
- yOernbHY0 06HapY>XUTeNbHYI0 CNOCOBHOCTb,
- OTHOCUTENbHbIE CNEKTpasibHble XapakTepuUCcTUKN YyBcTBUTEIbHOCTU P3N 1 Oy,
- QOHOBbIX XapakTepucTuk ®IAMM u Priy, skioyas:
- HanpsixeHune (Toka) wyma,
- HanpsxeHue (Toka) choTocurHana,
- BO/IbTOBYHO (TOKOBYI0) YyBCTBUTE/IbHOCTD,
- yOernbHYt0 06HapY>XUTENbHYI0 CNOCOBHOCTD,
- YAenbHbIA NOpor YyBCTBUTE/IbHOCTH;
- TeMnepaTtypHbIX XapakTepucTuk (TemnepaTypHoi 3aBmcumoctu) O3MM n Oy, skiyas:
- HanpshxeHune (Toka) wyma,
- CTATUYECKY0 BOJIbTOBYHO (TOKOBYIO) YYBCTBUTESILHOCTD,
- YAenbHbIA NOpOor YyBCTBUTE/IbHOCTH,
- yOesnbHY0 06HapY>XUTENbHYI0 CNOCOBHOCTD;
- BPEMEHM BbIX0o[a Ha pexuMm oxnaxaaembix 3N n ¢ny;
- BPEMEHV aBTOHOMHOW paboTbl oxnaxgaembix ®IMM n OMYy;
- HecTabuibHOCTM (DOTO3IEKTPUYECKUX NapameTpoB.

2 HopMaTuBHbIe CCbIIKM

B HacTosweM cTaHgapTe MCNo/b30BaHbl HOPMAaTMBHbIE CCbIIKM Ha cneayowme ctaHaapTbl:

FOCT 8.023 locygapcTBeHHast cucTema obecneyeHnss eAnHCTBa uU3MepeHuid. FocygapcTBeHHas noBe-
poyHas cxema ANns CPeAcTB U3MEPEHUA CBETOBbIX BEMWYMH HEMPEPbLIBHOrO U UMMYSIbCHOTO M3NyYeHui

FOCT 8.198 lNocypapcTBeHHast cucTema obecneyeHnst eAnHCTBa M3MepPEeHUiA. MocyAapCTBEHHbIN cnewuu-
aNbHbI/ 3TasNIOH 1 rocyfapCTBEHHAasi MOBEpPOYHAsA CXeMa A1 CPeACcTB U3MEPEHUSI MOLLHOCTU Y AUHAMUYECKUX
napameTpoB MPUEMHNKOB UMMY/ILCHOTO Na3epHOro n3siydeHnsa B AnanasoHe asanH sBosH ot 0,4 go 10,6 MKm

FOCT 12.0.004 Cuctema ctaHgapToB 6e3onacHocTu Tpyga. OpraHmsauunsa obyyeHns 6e3onacHocTu Tpy-
Aa. O6Lure nonoxeHus

FOCT 12.1.019 Cuctema ctaHgapToB 6e3onacHoCcTu Tpyga. dnekrpobesonacHoctb. Ob6wme Tpebosa-
HVUS 1 HOMEeHKNaTypa BUAOB 3aluTbl

FOCT 12.1.030 Cuctema ctaH4apToB 6€30nacHOCTU Tpyda. dnekTpob6e3onacHoCTb. 3awMTHOe 3a3eMm-
NleHne, 3aHysieHune

FOCT 12.1.038 CucTtema ctaHAapToB 6e30MacHOCTM Tpyga. dnekTtpobesonacHocTb. MNpeaensHo gony-
CTMMbl€ 3HAYEeHUS HanpPsXKEeHUn NPUKOCHOBEHUS U TOKOB

FOCT 12.2.007.0 Cuctema crtaHfaptoB 6e3onacHocTV Tpyga. M3genusa anektpotexHuyeckme. Obwme
TpeboBaHNsA 6e30nacHoOCTU

FOCT 12.2.007.14 Cuctema cTaHgapToB 6e3onacHocTu Tpyaa. Kabenn n kabenbHaa apmartypa. Tpebo-
BaHusA 6e3onacHocTu

FOCT 12.2.032 Cuctema ctaHgapToB 6e3onacHocTu Tpyga. Paboyee mecTo nmpu BbINOSIHEHMUM paboT
cuasa. Obwue aproHomumyeckne TpeboBaHus

FOCT 12.2.033 Cuctema cTtaHgapToB 6e3omacHocTu Tpyaa. Paboyee MecTo npu BbINOAHEHMM PaboT
ctos. O6Lme aproHoMuyeckme TpeboBaHus

FOCT 12.3.002 Cuctema cTaHgapToB 6e30onacHoCcTM Tpyda. [poueccbl Npov3BOACTBEHHblE. Obwme
TpeboBaHNsA 6e30nacHoOCTU

FOCT 12.4.308 (EN 207:2009) Cuctema cTaHgapToB 6e3onacHocTv Tpyga. Cpeactsa MHANBMAYaNbHOM
3aWuTbl rnas. OukM ANng 3aWmTbl OT /1a3epHOro u3snyyeHus. Ob6uue TexHUYeckne TpeboBaHUA U MeToabl UC-
NblTaHui

FOCT 18986.4 ivoabl nNonynpoBOAHUKOBbLIE. MeToAbl U3MEPEHNSA eMKOCTU

FOCT 27176 Mpunbopbl cnekTpasibHble onTuyeckne. TepMuHbl 1 onpegenenus

FOCT 31581 J/lazepHas 6e3onacHocTb. Obume TpeboBaHMa 6e30nacHOCTM Npu paspaboTke u akcnya-
Tauum nasepHbIX ngenuii

2
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FOCT EN 208 CucTtema cTtaHgapToB 6e3onacHocTu Tpyga. CpeacTBa 3awuTbl a3 npu paborte no Ha-
CTpoOiike Nna3epoB M nasepHbix cuctem. ObLMe TexHuyeckne TpeboBaHus, MeToabl UCNbITaHWi, MapknpoBka

FOCT P 8.568 locygapcTBeHHas cuctema obecnedeHuss eauHCTBaA U3MepeHuii. ATTectaums ucnbita-
TesibHOro o6opyaoBaHus. OCHOBHbIE NOMOXEHUSA

FOCT P 8.585 locypapCTBeHHass cuctemMa obecneyeHuss efuvHcTBa M3mepeHuin. Tepmonapbl. Homu-
Ha/lbHble CTaTUYeckme xapakTepucTukM npeobpasoBaHuA

FOCT P 8.654 locypapcTBeHHass cucTema obecnedyeHuss eguHCTBa M3MepeHuii. TpeboBaHMA K Mpo-
rpaMMHOMY obecnevyeHuto cpeacTB namepeHuii. OCHOBHbIE NOIOXEHNUS

FOCT P 8.736 locypgapcTBeHHass cucTema obecneyeHuss efuHCTBA M3MEpPEHWU. VI3mepeHus npsimble
MHOrokpaTHble. MeToAbl 06paboTkM pe3ynbTaToB u3mepeHuii. OCHOBHbIE MOTOXEHUS

FOCT P 12.1.031 Cuctema ctaHgapToB 6e3onacHoOCTV Tpyaa. Jlasepbl. MeToabl 03MMETPUYECKOTO KOH-
TPOAA Nas3epHoro U3JsyvyeHus

FOCT P 55702 WNCTOYHMKM CBeTa 3nekTpuyeckne. Metoabl U3MEPEHNA 3MEKTPUYECKUX U CBETOBbIX Na-
pameTpos

FOCT P 58566—2019 Ontnka 1 poTOHUKA. O6BLEKTUBBLI A1 ONTUKO-3/1EKTPOHHBLIX cucTeM. MeToabl
UcnbITaHUi

FOCT P 59605—2021 Ontuka 1 pOTOHMKA. MMPUEMHMKN MU3yYEHUSA NOJSTYNPOBOLHMKOBbIE. POTOIEK-
Tpuyeckne 1 POTONPUEMHbIE YCTPOIiCTBA. TEPMUHbI U onpeaeneHns

MpumeyaHue — lMpu1 NOML30BAHWM HACTOSILLMM CTAHAAPTOM LIENECO06pasHO NPOBEPUTL AENCTBUE CCbUIOUHBIX
CTaHAAPTOB B MHCHOPMALMOHHOI cUCTEME OBLLETO MO/b30BaHUS — Ha odMuMasibHOM caiiTe deaeparibHOro areHTCTea no
TEXHWUUECKOMY PEery/ivpoBaHuio 1 METPOMONMM B CETU VIHTEpHET W M0 eXXerogHoMy HHOPMAaLIMOHHOMY yKasaTesito «Ha-
LIMOHa/IbHbIE CTaHAAPTbI», KOTOPbIiA ONyG/IMKOBAH MO COCTOSHMIO Ha 1 SHBApPS TEKYLLIEro rofia, U Mo BbiMyckam eXxemMecsiy-
HOrO MHCDOPMALIMOHHOTO YkazaTessl «HalyoHabHble CTaHAapTb» 32 TeKyLLUWIA o, EC/m 3aMeHeH CCbITOYHbIA CTaHaapT,
Ha KOTOpbIi JaHa HefaTVPOBaHHAs CCbUIKa, TO PEKOMEHAYETCA MCMO/Ib30BaTh AECTBYIOLLYI0 BEPCUIO 3TOTO CTaHaapTa
C YYETOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO M3MEHEHWA. EC/M 3aMeHeH CCbIMoUHbI CTaHaApT, Ha KOTOpbI AaHa AaTtu-
pOBaHHas CCbUIKa, TO PEKOMEHAYETCS MCMO/b30BaTh BEPCUIO 3TOTO CTaHAApTa C YKa3aHHbIM BbILLE TOLOM YTBEPXAEHNS
(NpyHsTYSY). ECAv nocrie YTBEPKAEHWSI HACTOSILLIETO CTaHAapTa B CCbIMOYHBIN CTaHAaPT, Ha KOTOPLIN AaHa AaTvpoBaHHas
CCbUKa, BHECEHO U3MEHEHWE, 3aTparvBaroLLee MosIoXeHVe, Ha KOTOPOE fjaHa CCbIKa, TO 3TO MOJIOKEHNE PEKOMEH/yEeTCs
NPYMEHSTL 63 yueTa AaHHOMO M3MeHeHUs. EC/ CCbUTOYHbIV CTaHAApPT OTMEHEH 6e3 3aMeHbl, TO MOJOXeHNe, B KOTOPOM
[laHa CCbl/iKa Ha Hero, PEKOMEHZYETCS NPUMEHSITb B YaCTyl, He 3aTparBatOLLEN 3Ty CCbUIKY.

3 TepMuHbI, onpeaenieHns 1 cokpalweHus

3.1 TepmunHbl 1 onpepeneHnsa

B HacTosuwem ctaHfapTe npumeHeHbl TepMuHbl o FOCT P 59605, TOCT 27176, a Takke cnegyrwouime
TEPMUHbI C COOTBETCTBYOLWUMY ONpenesieHUaIMU:

3.1.1 KoadhPULUMEHT NCNOJIb30BAHNA MOTOKa n3nyyeHus: OTHoweHne 3PEKTUBHOIO NOToKa WU3ny-
YeHUs K NOSIHOMY MOTOKY U3NyYeHus, U3lyyaemMomMy UCTOYHUKOM BO BCEM CNEKTpasibHOM AuanasoHe.

MpumevaHne — OPAEKTMBHBIA MOTOK WU3/TyHEHUS] SKBUBAEHTEH MOLLHOCTU W3/TyYeHUs, OnpeaeneHHol no
YPOBHIO peakuum ®3rr.

3.1.2 Koa(ppnUneHT hopMbl Moaynsaunn: OTHOLIEeHVEe CpeaHero KBagpaTuyeckoro 3HaueHus nepeoit
(OCHOBHOI4) rapMOHUYECKOI cocTaBsioWeli NoToka U3NyYeHus K yaBOEHHOV amnutyae (MosiHOMY pasmaxy)
MOZAY/IMPOBAHHOIO MOTOKA.

3.1.3 cpoToaNEKTpUYECKNin napamMeTp: MapameTp hpoTO3/IEKTPUUECKOro MOJyNPOBOAHMKOBOIO NPUeEM-
HUKA M3/TyYeHus1 1 (POTONPMEMHOrO YCTPOICTBA, YUUTLIBAKOWMIA 0COBEHHOCTU U 3(hhEKTUBHOCTL Npeobpaso-
BaHWs OMTUYECKOTO BO3AENCTBUS B 3/IEKTPUUYECKNIA CUTHAIT.

3.2 CokpaweHus

B HacTosaweM cTaHAapTe NPUMEHEeHbl cneayloLline cokpalleHus:
AUYT — abCcontoTHO YepHOoe Teno;

BAX — BO/bT-amnepHas xapakTepucTuka,

MO — nporpammHoe obecreyeHue;

CW — cpepncTBo M3MepeHus;

CKO — cpepHee kBagpatnyecKkoe OTK/IOHEHUE;

M3BM — nepcoHasibHas 3/IeKTPOHHAA BblYMC/IUTE IbHAA MalUuHa,
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TCYN® — TexHuyeckune ycTpoictea (cucteMbl) C U3MepuTenbHbIMU YHKLUAMUY;,
TY — TexHunyeckne ycnoBus;

TOAC — TepmoaneKkTpoasuxyLLaa cuna,;

®ry — ¢hotonpuemHoe ycTpoOCTBO;

®3MMN — hOoTOINEKTPUUECKNIA NOAYNPOBOLHNKOBLI MPUEMHUK U3TYUYEHUS.

4 MeToAbl M3MepeHWi N onpeaeneHns XapakTepucTuk

4.1 MeTopg, n3MepeHns TeMHOBOTO, 06LLero Toka n qooToToka POTO3/IEKTPNYECKOTO
NoayNnpoBOAHUKOBOIrO MPUEMHMKA U3/TYHYEHNS HAa HEMOAYTMPOBAHHOM U3/yYeHUN

4.1.1 CpeactBa nsMepeHuin 1 BcriomoraTesibHoe obopynoBaHue

4.1.1.1 CW pos/mKHbl 6bITb NOBEPEHbI Y OTKaNIMOpOBaHbl B COOTBETCTBMM C HOPMATUBHLIMU AOKYMEHTa-
MW, yCTaHaBNUBAKLLUMWU NOPAAOK U METOAbI NOBEPKM U KaSIMOPOBKM KOHKPETHbIX CPEACTB U3MEPEHWIA.

BcrnomoratenbHoe ob6opygoBaHue AO/MHKHO 6bITb aTTecToBaHo B cooTBeTcTBUMM ¢ TOCT P 8.568.

[JonyckaeTca ucnonb3oBatb 415 M3MepeHuin kanubposaHHble CUW, a Takxe BcnomoratesbHoe o6opy-
[OBaHVWe C HOPMUPOBAHHbLIMU METPOJIOTMYECKUMUN XapaKTepucTuKkamm B COOTBETCTBUM C TpeboBaHUAMMK Ha-
cTosALWero craHgapra.

ABTOHOMHOe MO camMOCTOATeNbHON MOCTaBKW, NPYMeHsemMoe AN U3MEPEHUA, AO/MKHO OblTb aTtTecTo-
BaHO B ycTaHoBNeHHOM B cooTBeTcTBUM ¢ TOCT P 8.654. AtTtecTtauus MO He TpebyeTtcs, ecnu MO BXoAuT B
cocTaB (PYHKUMOHA/IbHO 3aKOHYeHHbIX CU nian TCYU® unm ero NpUMeEHSIIOT TONbKO A8 (PyHKUMK Ay6MpoBa-
HUs oToBpaxeHus/3annucm nHpopmalmu.

MepeyeHb CW n BcnomoraTeNbHbIX YCTPOWCTB, NPUMEHSEMbIX A1 U3MepeHusa napameTtpos ®3MM wu
@Iy, fomkeH 6biTb yka3aH B TY Ha WX KOHKPETHbIE TUMbI.

4.1.1.2 KOHCTPYKUMUS KOHTaKTHbIX YCTPOWNCTB (KOHTakToAepxaTenei) ansa nogkntoveHus O3 kK nsme-
puUTeNbLHOW Uenu Ao/mkHa obecneynBaTb HAAEXHOCTb 3/IEKTPUYECKOTO KOHTakKTa 6e3 MexXxaHW4YecKnx noBpex-
AeHnid BbiBOAoB O 1 nckn4vaTb UX BAUSHUE Ha pe3y/ibTaTbl U3MEPEHUIA.

4.1.1.3 KoHdurypauma pabouyero mecta A5 BbIMNO/IHEHUSA WU3MEPEHWUA UM KOHCTPYKUMA U3MepuUTesib-
HOW YCTaHOBKM AOJ/HKHA UCKOYaTb BAWSAHWE PacCeAHHOro cBeTa M MNOCTOPOHHUX WCTOUYHWMKOB WU3NTyYEHUS Ha
pe3ynbTaTbl U3MEPEHUIA.

4.1.1.4 Tun UCTOYHMKA M3NYy4EeHUs cnepyeT BblbuMpaTb C y4eTOM NapameTpoB MCMbITYEMOro o6pasua,
YCTaHOBMEHHbIX B cTaHpapTtax winm TY Ha @3 KOHKpeTHbIX TUNoB. Npn n3MepeHun napamMeTpos, MUCMOJSb-
3yeMbIX B KayecTBe CMpaBOYHbIX, B 3aBMCMMOCTM OT 06M1aCTU CMNEeKTpasibHOM YyBCTBUTENIBLHOCTA U pexuMa
pa6oTbl P3N pekoMeHAYyeTCA NPUMEHATb Clefylolne UCTOYHUKN U3/TyYEeHUS:

- NaMny Haka/sMBaHWS C LBETOBOI Temnepartypoit Tc = (2856 + 100) K no NOCT 8.023;

- MOMHbIA u3nyyatesib — uanyyarenu B Buae mogenu AUT ¢ Temnepatypamu nosoctu T = (500 * 2) K,
7= (800 £2) K, 7=(1000 £5) Kunnn T=(1273 £10) K

- CBETOAMOAbI C 3af,aHHbIM pacrnpefeneHneM CrnekTpasbHOl APKOCTU.

Ans AYT c n3nyyarolleli NONOCTbI0 B BUAE KOHYyCa, LWIMHAPa WK wapa (Mav Apyrux TMnoB ¢ kosagdu-
UMeHToM u3nyyeHus 6onee 0,99) fonyckaetcsa NPUMEHATbL METOAMKY U3MEPEeHUa TemnepaTypbl usnydartens
AYT n ee cTabuNbHOCTU, NPUBELEHHOW B NPUIOXKEHUN A.

B coctaBe UCTOYHMKOB M3NyyYeHWs AN ocnabneHns notoka WU3fyvyeHus Win yBesIMYeHWUs MIOTHOCTU
MOLLHOCTW [0MycKaeTcsa NpUMMeHATb ocriabutenu (arTeHartopsbl), 3epkasna, /IMH3bl, 06BbEKTUBbLI U Apyrue on-
TUYeckne anemMeHTbl. Mpn nsmepeHnn BANAHWE OMTUYECKUX I/IEMEHTOB HE YUYUTbIBAKOT, €C/IN OHU U3MEHSAIOT
KO3(h(PUUNEHT NCNONBb30BAHUA U3/TyYEHUS 3a CUET U3MEHEHUS ero CnekTpasibHOro coctaBa He 60see YeM Ha
2 %. KoadhuuneHT UCcnosb3oBaHna U3nyYyeHNs @ BbIYUCNAIOT No popmyse

/OSOTH (/X;I'\ dX

(L
roe SOTHA) OTHOCUTEe/IbHas cnekTpasibHasi XapakTepucTuka YyyBCTBUTENbLHOCTU ®IMM, OTH. ef.;
K cnekTpasibHasi NJOTHOCTb MOTOKa WU3/ydYeHns, BT-CM_2-MKM-1;
dx MakCcMMasibHbI NOTOK U3ydYeHusi, Nnagatoliero Ha ®3MMM, koTopblii creayeT BblIGUpaTh UCXO-

A5 13 ycrioBuii pa6oTbl @3N Ha NMMHEIHOM yYacTKe ero SHepreTMUEecKoin XapakTepuUcTUKU.
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HecTabunbHOCTb NOTOKa U3N1ydyeHus — He 6onee +2 %. MNpy UCNOMb30BaHUM B KaY4eCTBE UCTOYHMUKA W3-
NIly4eHuUs flaMnbl HakasiMBaHus ee 6/10K NUTaHus LOJ/DKeH yYA0BNeTBOpATh TpeboBaHmam FTOCT P 55702.

4.1.1.5 VicTtouHuk nutaHnsa ®3IMM pgomkeH obecneynBaTtb YCTaHOB/IEHUE HanpshxeHus nutaHua O3
C NOrpPeLHOoCTbI0, KoTopas He AO0J/hKHA BbIXOAUTL 3a npegensl nHtepsasia 3%, ecsiv NHOe He YCTaHOBJIEHO B
TY Ha ®3MI KoOHKpeTHOro Tuna.

KoadhpunumeHT nynbcauumn Ao/mkeH Haxoautbcsa B npegenax +1CM2 % u He okasblBaTb B/IUSHUA Ha pe-
3ynbTar nsmepeHua napametpos ®3M1.

4.1.1.6 Viameputenu Toka 1 HanpskeHus OO/DKHbI obecrneymBaTb N3MepeHue, NorpeLHoCTb KOTOPOro He
[O/DKHa BbIXOoAUTbL 3a npepesbl =3 %.

4.1.2 TlogrotoBKa K U3MepPeHUsaMm

41.2.1 Mi3mepeHna npoBoaAT Ha paboyem MecTe WM ycTaHoBKe (CTeHAe), (DyHKUMOoHasbHas cxema

KOTOpOIi(ro) NpuBegeHa Ha pucyHke 1.

1— MCTOYHUK U3NyYeHns; 2 — UCMbITYEMbI 0bpasel,; O — CBEeTO3aluUTHbIN 3KpaH; A — n3meputens Toka; V— nsmeputens
HanpshkeHus; G — UCTOYHUK NUTaHUA

PucyHok 1— CTpyKTypHas cxema paboyero MecTta, yCTaHOBKM (CTeHAa) A4/19 NMPOBeeHNs U3MepeHuili TEMHOBOTO,
o6Lero Toka 1 chototoka P3N Ha HEMOLYIMPOBAHHOM U3/TyYeHNN

4.1.2.2 Pa6ouee MecTo crieflyeT NoAroToBuTb K paboTe B COOTBETCTBUU C TPEBOBAHUAMU UHCTPYKL UM MO

npoeseneHnto I/I3MepEHI/II7I nivnn c Tpe6OBaHI/IFIMI/I no noaroToBke I'Ipl/l60pOB K USMepeHunam, npusegeHHbIMn B
MHCTPYKUMN MO UX aKcnayataunn; yCTaHOBKY (CTEH,EI,) — cornacHo SKCI'IJ'IyaTaLLI/IOHHOI7I OOKyMeHTauuwn.

4.1.3 TpoBegeHne namMepeHui

4.1.3.1 KnumaTtu4yeckne ycrioBus OKpyXatlolleid cpefbl, B KOTOPbIX NPOBOAAT U3MEPEHMUS, AO/DKHbI CO-
OTBETCTBOBATbL CleAylwmnM TpeboBaHUSAM, eCNn UHble He yCcTaHoBMeHbl B TY Ha ®3MI KOHKPeTHOro tuna:

- Temnepartypa okpyxatouieii cpegbl — nnwc (20 + 5) °C;

- OTHOCUTENIbHAA BNIaXHOCTb — (65 +15) %;

- aTMocgepHoe gasnenme — (100 + 4) kMa [(750 + 30) mm pr. cT].

4.1.3.2 VicnbiTyeMsblli obpasel, nomellatoT B NOCaL04HOE MECTO M3MEPUTE/SIbHOW YCTAHOBKM WX BCMO-
MoraTeflbHOro yCTpoicTBa, NOAKIYAKT ero K U3MepuUTeNbHOW Lienu, 3aKpbiBalT CBETO3alWMUTHbIM 3KPaHOM
(Nnpy HEo6X0AMMOCTN) U YCTaHABAMBAKOT PEXUM U3MEPEHUS B COOTBETCTBMM C TpeboBaHuaMM TY Ha ®3MMN
KOHKpPEeTHOro Tuna.

4.1.3.3 Ana n3mepeHusa TeMHoBoro toka ®3MI yctaHaBAMBaOT HanpsXeHue nUTaHus WUCMbITyemMoro
obpasua B COOTBETCTBMM C TpeboBaHUAMM TY Ha P3N KOHKPETHOro Tuna W Mo nokasaHusaMm U3mepuTens
TOKa pPerncTpupyroT 3HavyeHne TeMHoOBOro Toka ®3MM.

4.1.3.4 Ecnun B TY Ha @3l KOHKPETHOro tuna npeaycMoTpeHO NpoBOANTL N3MEPEHME TEMHOBOIO TOKa
nocsie npeaBapuUTesIbHOr0 OCBELLEHMA ero CBETOBbIM MOTOKOM, TO YPOBEHb OCBELLEHHOCTW, BPEMS OCBelle-
HUA 1 MPOMEXYTOK BPEMEHU MEXAY CHATUEM OCBELLEHHOCTUM M U3MEpPEeHWEM TEMHOBOIO TOKa [0/1KHbl COOT-
BeTcTBOBaTb TY Ha ®3I1I1 KOHKpPETHOro Tuna.

4.1.3.5 Ans n3mepeHus obLLero Toka 1 hoToTOKa yCTaHaBNMBAKT PEXUM U3MEPEHUS B COOTBETCTBUU C
Tpe6oBaHUAMU TY Ha ®IMM KOHKPETHOro TMna 1 U3MepsoT TOK Npu 06/ydYeHnmn (06wWmii TOK).
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4.1.4 O6paboTka pe3y/nibTatoB

41.4.1 Mo pesynbTaTam U3MEpeHui i O6LLero Toka M TEMHOBOrO TOKa BbIYUCAAT (POTOTOK /gy, A, Mo
dhopmyne
/tb :/06Lu, +/T' (2)
roe /oo, —  obwmnii Tok, A;
/T — TemHOBOI TOK, A.

4.1.4.2 Tpu 06paboTKe pe3ynbTaTtoB U3MEpPEeHNd onyckaeTCcs NPUMEHSTb 3/IEKTPOHHbIE Tabnuubl.
MorpeLwHocTb M3MepeHnss TEMHOBOTO TOKa, O6LLEero Toka 1 )OTOTOKa He AO/DKHA BbIXOAMTL 3a npeaensl
nHTepBana +5 % c 3agaHHOl BepoAaTHOCTb0 P =0,95.

4.2  MeToa U3MepeHUss TEMHOBOTO CONPOTUBIEHNS (DOTO3/IEKTPUUECKOTO MOJTYNPOBOAHNKOBOIO
NPUEMHMKa N3yYeHNs Ha HeMOAY/IMPOBAHHOM U3/1yUYeHN

4.2.1 CpeactBa nsMepeHuin 1 BcriomoraTesibHoe o6opyaoBaHme

4.2.1.1 TpeboBaHua k C/ n BcnomorarenbHomy obopygosaHunio — no 4.1.1.

4.2.1.2 fonyckaeTcs Npu n3mMepeHMn TEMHOBOro conpoTusneHns ®3MM ncnonb3oBaTh B coOcTaBe pabo-
4yero Mecta Wiv U3MepPUTEsSIbHOW YCTaHOBKA MU3MepUTENb CONPOTUBEHUSA MPU YCI0BUMW, YTO HanpshkeHue Ha
®3MM 6ygeT HaxoguTLCA B Mpegenax SIMHeNHoro yyactka ero BAX unm cooTBeTcTBOBaTb ykasaHHOMY B TY
Ha ®3MIM KOHKpPeTHOro Tuna. lMorpewHocTb N3IMepUTENsa CONPOTUBAEHUIA HE AO/MKHA BbIXOAUTL 3a npenens
MHTepBana 15 % c 3agaHHOl BepoATHOCTbIO P = 0,95.

4.2.2 TloprotoBKa K U3MepeHndam

MoarotoBka K UsmepeHnam — no 4.1.2.

4.2.3 MNMpoBegeHne N3MepeHNii

MpoBegeHne namepenmnii — no 4.1.3.1—4.1.3.3.

4.2.4 ObpaboTKa pe3ynbTaToB

4.2.4.1 TemHoBoe conpoTuesieHne Rv Om, BbIYMCAAIOT No dopmyne

roe U — HanpsbkeHue nuTaHus ucnbiTyemoro obpasua, B.
4.2.4.2 MorpewHoCcTb U3MepeHUss TEMHOBOTO conpoTueneHus P3N He fo/mKHA BbIXOAUTL 3a npeaersl

nHTepBana +5 % c 3agaHHOl BeposaTHoCcTbo P = 0,95.

4.3 MeTog usamepeHusi g pepeHUnanbLHOro 3/1eKTPUYECKOro CONpoTUBIIEHUS
(POTO3NEKTPUYECKOTO MOMYNPOBOAHNKOBOrO NPUEMHUKA U3/TyYEeHUs] HA HEMOZAY/TMPOBAHHOM
N3yUYeHUN

4.3.1 CpencrtBa naMepeHuii n BcnomorartesibHoe o6opyaoBaHue

4.3.1.1 TpeboBaHua k C n BcnomorarenbsHomy obopygosaHmio — no 4.1.1.1—4.1.1.3.

4.3.1.2 l'eHepaTop HanpshKeHWs NepeMeHHOro Toka A0/MKeH obecneymBaTb YCTaHOBMEHNE HaMNpPsHKeHUsA
Ha ®3MMM ¢ NorpeLHOCTLI0, KOTOPas He JOJ/HKHA BbIXOAWTL 3a Npefenbl nHTepeana +2,5 %. BeixogHoe conpo-
TuBNeHne reHepartopa HAsbX, OM, AO/HKHO YA0BAETBOPATL YC0BUIO

ﬂBbIX <0’01_ﬂ'q’ 4)
roe A4 — avddepeHumanbHoe 3aNeKkTpuyeckoe conpoTuBAeHe UcnbiTyemoro obpasua, ykasaHHoe B TY
Ha ®23r1lN KoHKpeTHoro Tuna, Om.
43.1.3 Mpeobpa3oBaTtesib «TOK—HanpsXXeHne» [o/MKeH obecneynBaTb Tpebyemblli koadhduLumeHT npe-

06pa3oBaHNs, KOTOpbI creayeT BblGMpaTh WUCXOAA M3 YCMOBUS 0GecnevYeHust NIMHeliHoro npeobpasoBaHus
ToKa. [MorpelwHocTb onpeaeneHns KoadpdhuumeHTa npeo6pasoBaHns fo/HKHA HAXoAWUTbCS B npefdenax +5 %.
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4.3.1.4 CenekTuUBHbIN U3MepuTesib HanpshkKeHus AOo/HKeH obecneyvMBaTb U3MEpeHWe HanpskeHus ¢ no-
rPELUHOCTLIO, KOTOpas He [0/HKHA BbIXOAUTH 3a npefesnsl uHTepsana 6 %.

4.3.1.5 TpeboBaHMA K UCTOYHMKY MUTAHUA U NPubopam, KOHTPOAMPYIOLWUM pPexnm nutaHua DI,
[OMKHbI COOTBETCTBOBAThL TpebosaHnam 4.1.1.5, 4.1.1.6.

4.3.2 TloarotoBKa K M3MepeHusam

43.2.1 Vi3amepeHue npoBogAaT Ha paboyem MecTe WM yCTaHOBKe (CTeHge), CTPYKTypHas cxema
KOTOpPOW(ro) NnpuBeAeHa Ha puUCyHke 2.

1— reHepaTtop HanpshXeHNs NEPEMEHHOrO TOKa; 2 — UCMbITyeMblii 06pasel,; 3 — npeobpasoBaTe/ib «TOK—HaMNpPsHXEHNEe;
4 — CeneKTUBHbLIN N3MEPUTESIb HANPSPKEHNS; 5 — UCTOYHWK NuTaHna PN

PricyHoK 2 — CTpYKTypHasi cxeMa pabouero MecTa, YCTaHOBKM (CTEHAA) 4/1 NPOBEAEHNS U3MEPEHMiA
AndbchbepeHLMabHOTO SMEKTPUUECKOTO CONPoTMBEHNst ®IMM Ha HEMOAY/IMPOBAHHOM M3/TyUHeHN

4.3.2.2 Pabouee mecTo cnegyeT NOArOTOBUTL K paboTe B COOTBETCTBMM C TPEOOBAHUAMM UHCTPYKLUN NO
NpoBeLEeHN0 n3MepeHuii nunm ¢ TpeboBaHUAMN NO NOLArOTOBKE NPUOOPOB K M3MEPEHUSAM, NPUBEAEHHbIMU B
WMHCTPYKUMM NO UX 3KChyaTauuu; yCTaHOBKY (CTEHA) — COrfacHo akcnayaTauMOoHHOM AOKYMeHTaL K.

4.3.3 TpoBegeHne N3MepeHuii

4.3.3.1 KnumaTtuyeckne ycnoBus npoBegeHns namepeHuin — no 4.1.3.1.

4.3.3.2 VcnbiTyemblli 06pasel, noMellalT B MOCaf04YHOE MECTO U3MepUTEeNIbHOW YCTaHOBKU WM BCMO-
MoraTesflbHOro yCTpoiCTBa, NOAKAYAKT ero K U3MepuTenbHOW Lenu 1 ycTaHaBAMBalOT PeXUM U3MepeHns B
CoOoTBeTCTBMM C TpeboBaHnAmmM TY Ha ®IMI KOHKpPETHOro Tuna.

4.3.3.3 AndbhepeHupmanbHoe aneKTpuyeckoe CconpoTmMBieHne obpasLa n3mMepsoT Ha NepeMeHHOM TOoKe
C MakcumasibHOW yacToTol fMIKG 'y, cooTBeTCTBYIOLLEN YCN0BMIO (ECIN MHOE He yCTaHOBAEHO B TY Ha ® MMM
KOHKPETHOro Tuna)

f 0,01
varc' 2151 C' '

e AndbhepeHLmanbHoe 3/1eKTpryeckoe conpotusneHne, Om;

C eMKOCTb UCMbITyemMoro o6pasua, .

4.3.3.4 Hanps»keHne MUCTOYHUKA NUTaAHMA M HanpshXeHWe Ha BbIXO4e reHeparopa ycTaHaBnMBalT B CO-
OTBETCTBUM C TpeboBaHMsAMU TY Ha O33N KOHKPETHOro Tuna 1M PerncTpupyroT HanpshkeHne Ha Bbixode npe-
obpasoBaTenia CeNeKTUBHLIM U3MEPUTENEM.

4.3.4 O6paboTKa pe3ysibTaTtoB

4.3.4.1 [OuddepeHumanbHoe 3/eKTpuyeckoe conpoTtmBieHne Rr, Om, swiuncnsiot no QOPMy/ie

u.
R=—LK, 0)
qau "
roe L/l — HanpsbkeHue Ha BbiXxofe reHepartopa, B;
U2 — HanpsbkeHue Ha Bbixofe npeobpasoBartesis «TOK-HanpsxeHne», B;
Kn — KkoaghomumneHT npeobpasoBaHus (conpoTmBrieHne obpaTtHon cBsA3n) npeobpasoBatens, Om.
4.3.4.2 MorpewHoCTb n3MepeHua auddepeHLmanbHOro 31eKTpuyeckoro conpotusneHns O33N He

[lO/KHA BbIXOAMUTL 3a Npefesnbl MHTepBasna =10 % c 3afaHHoli BeposiTHOCTbI0 P = 0,95.
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4.4 MeToA N3MEpPEeHns cTaTMYecKoi TOKOBOW UyBCTBUTE/IbHOCTU (DOTO3/IEKTPUUYECKOTO
NnosynpoBOAHUKOBOrO NPUEMHUKA U3/TYYEHUSI HA HEMOAY/TMPOBAHHOM M3/1yUYeHUN

4.4.1 CpeactBa U3MepeHuii 1 BcrnoMmoraTtesibHoe 060pyaoBaHue

Tpeb6oBaHua k C n BcnomorarenbsHomy o6opygosaHmio — no 4.1.1.1—4.1.1.3.
4.4.2 TloarotoBKa K U3MepeHusam

MoarotoBka K usmepeHuam — no 4.1.2.

4.4.3 NpoBegeHNne N3MepPEHNIA

MpoBegeHvne namepennii — no 4.1.3.1,4.1.3.5, 4.1.4.1 n4.3.3.2.

4.4.4 O6bpaboTKa pe3y/nbTaroB

4.4.4.1 CTaTuUyeckyto TOKOBYH YyBCTBUTE/IbHOCTb S/CI, A, BbIUMCNAIOT NO hopmyne

roe @ — noTok nsnyyeHus, Br.

MeTog pacyeTa notoka usnyyeHusa ® npvsefeH B nNpunoxeHun b.

4.44.2 MorpewHoCcTb N3MEPEHNSA CTaTUYECKON TOKOBOI 4yBCTBUTENbHOCTM ®IMM He AO/HKHA BbIXO-
OnTb 3a npegenbl nHTepBana +10 % c 3agaHHO BeposATHOCTbIO P = 0,95.

4.5 MeTog N3MepeHns pabodero HanpsHKeHUst NaBUHHOro poToanoga Ha HeMOAYTIMPOBAaHHOM
nU3NnyyeHnn

45.1 CpeactBa naMepeHuin 1 BcromoraTesibHoe o6opynoBaHue

4.5.1.1 Tpeb6oBaHua Kk C n BcnomoratesnbHOMy o6opyaosaHuio — no 4.1.1.1—4.1.1.3.

4.5.1.2 VICTOYHUK NUTaHUA OO/HKEH obecneymBaTb YCTAHOB/IEHWE U NOAAEPXAaHME HanpsXeHUs WUCHbI-
TYemMoro nasuvHHOro oToamoAa C NOrpeLlHOCTbO, KOTopas He AO/DKHA BbIXOAUTH 3a npejesnsl uHTepBana
+0,1 %.

4.5.1.3 TpeboBaHuNA K napameTpam onepalyMoHHOro yCUanTens A0/HKHbl COOTBETCTBOBATbL TY Ha /1aBUH-
Hblii OTOAMOL KOHKPETHOrOo Tuna.

4.5.1.4 Vi3meputenb paboyero HanpsKeHus AO/MKeH obecneyvBaTb M3MEpPeHUe HanpsXXeHWs NOoCTOsH-
HOro TOKa C MOrpeLlHOCTbIO, KOTopasl He A0/KHa BbIXOAUTL 3a npegensl uHTepsana +0,05 %.

4.5.1.5 TpeboBaHua K nsmeputento wyma — no 4.1.1.6. MNMosoca nponyckaHus Takmx npmbopoB npu 13-
MepeHUN HanpshHxeHusa (Toka) Wwyma LO/DKHA He MeHee 4YeM B AeCATb pas NpeBblllaTb 3KBUBANIEHTHYHO LUYMO-
BYI0 MOIOCY M3MepUTENbHON Lienu, a Bpems HabnwogeHus THaon, ¢, LO/MKHO YAOBNETBOPATL YC/T0BUIO

T 00
"Habn s paf
3KB

roe AfB— akBMBasieHTHas LWyMOBasi Nosioca M3MepuTenbHol uenu, Iy,

4.5.1.6 Kamepa Tenna u xonoga fo/mkHa obecneumBartb yCTaHOB/IEHUE M NOALEPXaHWe TeMnepaTypbl C
NOrpeLlHOCTbI0, KOTOpas He OO/HKHA BbIXOAUTb 3a npepfesbl uHTepsana +2 °C.

4.5.2 TllogrotoBKa K M3MepeHUsam

45.2.1 M3mepeHne npoBoAAT Ha paboyeM MecTe WM ycTaHOBKe (CTeHAe), CTPYKTypHas cxema
KOTOpOIi(ro) npuBeAeHa Ha pucyHke 3.

1— MCTOYHVK NUTaHUA NIAaBMHHOMO (hOTOAMOAA; 2 — UCTbITyeMblli 06pasel; 3 — onepaLMoHHbIA YCUInUTeSb C Lienbio 06paTHoOl CBA3w;
4 — n3vepuTenb paboyero HanpsXeHus:; 5 — M3MepuUTe/lb HaNPsXKeHNs! Lyma; 6 — kamepa Tenna v xonoga

PricyHok 3 — CTpyKTypHasi cxema paboyero MecTa, YCTaHOBKW (CTeHaa) 4151 NPoBeAeHUs! 3MepeHms
paboyero HampsKeHWs TaBYHHOTO (OTOANOAA HA HEMOZY/IMPOBAHHOM U3/TyUeHN
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45.2.2 Pabouee MecTo cneflyeT NoAroToBUTL K paboTe B COOTBETCTBUM C TPEOOBAHUAMM UHCTPYKL MU MO
NPOBEAEHNIO U3MEPEHUA n/nnn ¢ TpeboBaHNAMM NO NOArOTOBKE NPUOOPOB K U3MEPEHUAM, NPUBEAEHHbIMU B
WHCTPYKLUMM NO WX 3KCNyaTaummn; yCTaHOBKY (CTEHA) — COrM/TacHO 3KCM/lyaTaunoHHON [OKyMeHTauumm,

4.5.3 TllpoBegeHne U3MepeHunin

4.5.3.1 KnumaTnuyeckne ycnoBus NpoBefeHUs U3MEPEHWUA AO/MKHbI COOTBETCTBOBATL TpeboBaHUsAM TY
Ha NaBWHHbIN (POTOAMOL KOHKPETHOrO TMna.

4.5.3.2 MNoparotosuTenbHble onepauum — no 4.1.3.2.

4.5.3.3 He nogasas Ha ucnbiTyemblli obpasel, HanpsXXeHnsa NUTaHnsa, U3MepsaT HanpskeHne cO6CTBEH-

HOro LUyMa YCTaHOBKM.
4.5.3.4 Oxunpaemoe HanpshkeHue wyma Hllloxk, B, naBMHHOro potoanoga BelYMCAAIOT Mo dopmysne

Uu_l.omzy}\% .cp '\/,'U'?C-]B °RO(; + UEl.yCT' ©)

rae hy.cp cpegHee KBagpaTMyeckoe 3HauyeHuWe CrnekTpasibHO MIOTHOCTM Toka wyma, A mly-1/2;
COMpOTUBNEHNE 06GPaTHOI CBSI3W onepauuoHHOoro ycunutens, OM;

Wy yer HanpshkeHne COBCTBEHHOrO LWyMa YyCTaHOBKM, B.

4.5.3.5 VicnbiTyeMmblii 06paseLl, BbigepXnBatoT Npu 3a4aHHOoi TeMnepaType B TeUeHNe BPEMEHU, yKa3aH-
Horo B TY Ha NnaBWHHbIA (POTOAMOL KOHKPETHOrO Tuna.

4.5.3.6 MnaBHO yBenuuuBasa HarnpskeHwe nuTaHus, NoslyvyalT PaBeHCTBO U3MEPEHHOro HanpsXXeHus
Wwyma N1aBUHHOIo poTo4MOLa N OXMUAAEMOr0O HanpsXXeHUs Lwyma, paccuutaHHoro no dopmyne (9).

45.4 O6paboTka pe3ynbTaToB

4.5.4.1 YcTaHoBMeHHoe B 4.5.3.6 HanpshkeHne nuTaHusa NaBMHHOrO oToanoda SBNSETCS ero paboyunm
HanpsXeHuem Up.

4.5.4.2 TNorpewHoOCTb N3MEPEeHUsa paboyvero HanpsXxeHus faBMHHOrO oToanoda He A0/DKHA BbIXOAUTb
3a npegensl niTepBana +10 % ¢ 3agaHHOI BepoATHoCTb0 P = 0,95.

4.6 MeToa M3MepeHns KoadhPuLMeHTa YMHOXEHUA TEMHOBOIO TOKa U (pOTOTOKa STaBUHHOTO
poToanoaa Ha HEMOAY/TMPOBAHHOM U3YyYeHUN

4.6.1 CpeacTtBa namepeHuii n BcnomoraTesibHoOe 06opyaoBaHue

4.6.1.1 Tpe6oBaHusa k C n scnomoratenbsHomy obopygosaHmio — no 4.1.1.1—4.1.1.3.

4.6.1.2 TpeboBaHMA K UCTOUYHUKY U3N1yveHnsa — no 4.1.1.4.

4.6.1.3 TpeboBaHuAa K nsmeputento Toka — no 4.1.1.6.

4.6.1.4 TpeboBaHUA K UCTOUHUKY NUTaHus — no 4.5.1.2.

4.6.1.5 TpeboBaHuA K nsameputesito paboyero HanpskeHus — no 4.5.1.4.

4.6.1.6 TpeboBaHuA K Kamepe Tenna u xonoga — no 4.5.1.6.

4.6.2 TlloarotoBkKa K U3MepeHUsim

4.6.2.1 M3mepeHne npoBoAAT Ha paboyeM MecTe WM YyCTaHOBKe (CTeHAe), CTPYKTypHas cxema
KOTOPOIA(ro) npuBeAeHa Ha puUCyHke 4.

1 — WCTOYHUK M3Ny4YeHusi; 2 — UCMbITyeMblii obpasel; 3 — u3MepuTeNb TOoKa; 4 — WUCTOYHWMK MUTaHMS SlaBUMHHOMO hoToavoaa;
5 — usmeputesnb paboyero HanpsHxeHusi NMTaHus; 6 — kamepa Tennaa v xonoga

PucyHok 4 — CTpyKTypHasi cxema paboyero Mecra, YCTaHOBKW (CTEHAR) A1 MPOBEAEHUS M3MepeHnin KoadhdmumeHTa
YMHOXEHWS TEMHOBOIO TOKa 1 (pOTOTOKA NaBMHHOTO (pOTOAMOAA HA HEMOLYIMPOBAHHOM W3/TyHYEHWN



FOCT P 59607—2021

46.2.2 Paboyee mecTo criefyeT NoAroToBUTbL K paboTe B COOTBETCTBUM C TPEOOBAHUAMWU UHCTPYKLUM NO
npoBefeHno n3MepeHuii nvnu ¢ TpeboBaHMAMM NO NOAroTOBKE NPUOOPOB K M3MEPEHUAM, NPUBELEHHbIMA B
WHCTPYKLMM MO WX 3KCnayaTauumn; yCTaHOBKY (CTeHA) — COr/lacHO 3KCnayaTaloHHON OOKYMEHTaLun.

4.6.3 T[poBegeHne UamMepeHui

4.6.3.1 Knumartnyeckne ycnoBus NpOBEAEHUNS U3MEPEHNA AO/MKHbI COOTBETCTBOBATbL TpebosaHusam TY
Ha NaBVHHbIV DOTOANOL KOHKPETHOrO TUna.

4.6.3.2 lMopaloT Ha nUcnblTyeMblii obpaseL, HanpshkeHne nNuTaHusl, COOTBETCTBYIOLLEE HeNaBUHHOMY pe-
XXMMy cornacHo Tpe6oBaHuAM TY Ha NaBUHHbIA DOTOAMOL KOHKPETHOrO TUNa, U U3MepstoT TEMHOBOW U 06-
LMt Tok no 4.1.3.2—4.1.3.5.

4.6.3.3 MNopgatoT Ha ucnbiTyeMblli obpasel, paboyee HanpskeHue, COOTBETCTBYIOLLEE /TABUHHOMY Pexu-
My, W MOBTOPSAT onepaunn no 4.1.3.2—4.1.3.5.

Mpy ncnonb3oBaHMM B KAYeCTBE UCTOYHWMKA W3/TyYeHUS CBETOAMOAO0B WU Nla3epHbIX ANOA0B MOLLHOCTL
NnoToKa W3/ly4yeHus cnepyet onpefensaTb B COOTBETCTBUU C NpUoxeHnem B.

4.6.4 O6paboTKa pe3ynbTaToB

4.6.4.1 KoathpnuneHT yMHOXEHNA TEMHOBOTO TOKa JlaBUHHOTO dhoToamoaa MTBbIYUCAAT MO hopMyne

MT- ", (20)
T.H
roe /tn — TEeMHOBOW TOK B IaBUHHOM pexume, A,
fTH — TEeMHOBOI1 TOK B HENTABMHHOM pexume, A.

4.6.4.2 KoathunuMeHT yMHOXeHNA (POTOTOKa NaBuHHOro dhotoanogda Md BbluMCcNAT No popmyrne

r

(11
®

roe /bn — OTOTOK B TaBUHHOM pexume, A;
Ipn — POTOTOK B HEMABMHHOM pexume, A.

dotoToK (/do N, /[ H) BbIUMCAAKT no cdopmyne (2).
4.6.4.3 MorpewHoCTb n3MmepeHns KoaphnuneHToB YMHOXEHNA TEMHOBOIO TOKa M )OTOTOKA He 0/IXHA
BbIXO4MTb 3a npegesbl MHTepBana 4 % n £12 % COOTBETCTBEHHO C 3a[aHHO BEPOATHOCTbIO P = 0,95.

4.7 MeTo4 U3MEPEHUA EMKOCTU (*)OT03ﬂ6KTpI/ILIECKOFO nonynpoBoaAHNKOBOIo npnemMHuMKa
n3nyyeHna Ha Hemoay/sinpoBaHHOM U3NTyYeHUN

4.7.1 CpenctBa n3MepeHuii 1 BcrnomoratesibHoe 060opyaoBaHue

Tpeb6oBaHua k C 1 BcnomoratensHomy obopygosaHmio — no NOCT 18986.4.

4.7.2 TloarotoBKa K NU3MepeHnsam

4.7.2.1 TloAroToBKY K namepeHusam nposogat no NOCT 18986.4.

4.7.2.2 Paboyee mMecTo crnegyeTt NOArOTOBUTL K paboTe B COOTBETCTBUU C TPEOOBAHUAMU UHCTPYKUUK MO
NpoBeAeHUI0 U3MepeHnii n/mnn ¢ TpeboBaHNAMKN NO NOATOTOBKE NPUOOPOB K M3MEPEHUsM, NpuBeAeHHbIMU B
MX MHCTPYKLMMN MO 3KChyaTtaunn; yCTaHOBKY (CTEHA) — COr/lacHO aKcnlyaTauMoHHON AOKYMeHTaLuuu.

4.7.3 NpoBeaeHne U3MepeHuin

M3mepenune emkocTn @3N — no FOCT 18986.4. Pexum 1 ycnoBusi NpoBeAeHNsT N3MEPEHWNI yKa3blBa-
10T B TY Ha ®3II KOHKpPeTHOro Tuna.

4.7.4 ObpaboTKa pe3ynbTaToB

O6paboTKy pe3ynbTatoB M3mepeHuii BbiNoaHAT no FOCT 18986.4.

10
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4.8 MeTopg n3mMepeHnst HanpsXkeHns (Toka) dhoTocurHasia n HanpskxeHms (Toka) wyma
POTO3/IEKTPUYHECKOTO NOMYNPOBOAHMKOBOIO NPUEMHUKA U3NYYEHUA N (POTONPMEMHOIO
YCTpOI/iCTBa Ha MOAY/IMPOBAHHOM W3/Ty4eHUN

4.8.1 CpeactBa U3MepeHuii 1 BcnomoraTesibHoe ob6opyaoBaHue

4.8.1.1 TpeboBaHua k C/ n scnomoratensHomy obopyzgosaHuio — no 4.1.1.1—4.1.1.3.

4.8.1.2 TpeboBaHMA K UCTOUHUKY M3/yHeHns — no 4.1.1.4.

4.8.1.3 Cnocob6 moaynauum, 4yactoty, opmy ¥ rnybrHy MOAYyNAUMU MOTOKa WU3NyveHus cnepyeTt Bbl-
6upaTb B COOTBETCTBUM C TpeboBaHuaMU TY Ha ®IMM nam PrY koHKpeTHoro tuna. Mpu OTCYyTCTBUM 3TUX
TpeboBaHuiA, a Takke npu naMepeHun napametpos PIMM nnm Pr1Y, ncnosb3yembiX B Ka4ecTBe CNpaBOYHbIX,
crnepyeT NPUMEHATb 3N1EKTPOMEXaHUYeCcKue MOAYNATOPbI € BpawakwmMmmncsa guckamm n 100 %-Holi rny6uHoii
mMoaynauuun. Mpu aToM vactota MoAynaumu gosmpkHa 6biTb MR = (800 + 12) Iy, KoHCTpykums mogynstopa
[OJDKHA 6bITb Takol, YTOObl 3aKOH M3MEHEHUS NOoToKa U3NydeHus Npubamxanca K cuHycongansHoMmy. Hecta-
6UNBLHOCTb YacTOTbl MOAYNALUMM He LO/IXKHA BbIXOAMTL 3a npegesnsl uHTepsana 1,5 %.

4.8.1.4 Tun ycunuTenbLHOro yCTpoicTBa crefyeT BblGupatb B 3aBUCMMOCTM OT TpeboBaHWii K YyactoTe 1
hopme MOAyNsLUMM NOTOKa U3/TyYEeHWUs, YPOBHSA PEerucTpMpyemoro curHana, Buga usmepsemoro napamerpa u
Apyrux TpeboBaHuii, npmeegeHHbix B TY Ha ®IMM mnu ®MY KOHKPETHOro Tuna. B 3aBUCMMOCTM OT 3TUX Tpe-
60BaHWin B COCTaB yCUNUTENBbHOrO YCTPOWCTBA MOMYT BXOAWUTb CENEKTUBHbIE W LUMPOKOMOIOCHbIE YCUMTUTENMN,
a TaKkKe perucTpupytoLime npuéopsl.

4.8.1.5 Ecnu B cocTaB YCUNTE/IbHOTO YCTPONCTBA BXOAWUT CEJIEKTUBHBIA YCUNIUTENb, TO OH AOJDKEH
6bITb HACTPOEH Ha 4acToTy MOAYNAUMM NOTOKa U3/TyYeHWs. SKBMBaIEHTHas LyMOBas Mnosioca nponyckaHus
[O/HKHA COOTBETCTBOBATb TpeboBaHMaM TY Ha ®IMM nam Iy KoHkpeTHoro Tuna. Ecnm Takme TpeboBaHus
OTCYTCTBYIOT, TO 3KBMBA/IEHTHAsA WyMoBas nosnoca nponyckaHnsa hf3g 'y, 4omkHa yA0BNeTBOPATL YC/0BUIO

roe fpe3— pesoHaHcHas 4actoTa (Y4acToTa HacCTpOIlikM) CenekTMBHOro ycunutens, Iy,
OKBUBAJ/IEHTHYIO LLIYMOBYK Mosiocy nponyckaHus J1f3B Iy, BbluMcasoT no opmyne

13)
rae K(f) — dyHkymsa, onpegensiowas 3aBMCUMOCTb KoadhdmumeHTa ycuneHnsa no HanpshkKeHUo oT 4a-
CTOTHI;
KMakC — K03hpMUMEHT YCUIEHNS HA PE30HAHCHOW YacToTe.

JlonyckaeTcsa onpefesieHne 3KBMBAJIEHTHOW LLIYMOBO MOMOCHI NPONYCKaHWs N0 METOAMKE, N3MI0XKEHHOW
B NPUNOXeHun B.

AMNINTYAHO-4aCTOTHAA XapaKTepucTnka ouibTPOB CENeKTUBHOIO YCUIUTENA L0/IXKHa YA0BNETBOPATh
cnegyowmnm TpeboBaHUAM:

- ocnabneHne, BHocumoe dounibTpamu Ha vactotax 0,1/pes n 10fpe3, po/mkHO ObITb He mMeHee 40 ob

(no HanpsHXeHuto);
- Ha yactoTax 0,05fpe3 n 20fpe3 — He meHee 46 b 1 He [O/MKHA MMETb AOMNOMHUTENIbHBIX MAakCUMYMOB.
4.8.1.6 Ecnn B cocTaB yCUAUTENBLHOIO YCTPOWCTBA BXOAUT LUMPOKOMOSOCHbBIA YCUANTENb, TO HUWKHAS U
BEPXHAA rpaHuLbl nonockl nponyckauusa fH My, n fB 'y, Takoro ycunutensa fo/mKHbI YA0BETBOPATL YCI0BUAM:

(14)
(15)

e AMO,q.MMH MUHUMaJsIbHaaA YyactoTa MoAynauumM notoka msnyyexus, Iy,

LMOA.MaKC MaKCnMasibHaa 4actoTta mMmoaynAauunm notoka U3iydyeHus, M.
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HWXHIOI 1 BEPXHIOK rpaHuupbl NOMOChbl NPONyCKaHUsA crnefyeT onpefenaTb Ha ypoBHe 0,7 OT Makcu-
ManbHOr0 3HauveHus koadpuumeHTa nepefayn No HanpsHKEHWI0. 3HAaYeHUss MakCUMasibHON U MUHUManbHOM
4acToT MOAY/MALMM NOTOKA WM3NYYEeHUA AOJ/DKHbI OblTb yCcTaHoB/eHbl B TY Ha PIMM unu PrY KOHKPETHOro
TMna. Ecnu Takve TpeboBaHUA OTCYTCTBYIOT, TO 3HAYEHUS HWXHEW WM BEpPXHeW rpaHul, nosockl nNponyckaHus
OOJ/DKHbI BbITb B Npegenax

/ <20 Ty f a20000 T, (16)

HepaBHOMEpPHOCTb YaCTOTHON XapakTepucTuki koadpduumMeHTa nepegayy no HanpsHKeHUo LWNPOoKono-
NIOCHOr0 ycunutens B 06/1act paboumnx 4actoT MoAynAauumn notoka mnsnydeHunsa fMR (o1 fTMMHgo fMBKO pomkHa
HaxoAnTbCA B nNpepenax nHrepsana +0,5 ab.

4.8.1.7 KoadhuuMeHT nepefayn yCUNIUTENbHOIO YCTPOWCTBA [AO/MKEH OblTb CTaBUbHLIM U HE U3Me-
HATbCSA B TedeHne 8 4 HenpepbIBHOW paboTbl 6onee yem Ha 2,5 %, ecnm nHoe He yCTaHoBNEHO B TY Ha ®3MMMN
nnn ®ry KoHKpeTHOro Tuna. PekomeHayeTcs NpUMMeEHATb B COCTaBe YCUUTE/IbHOro YCTPOoicTBa kannbparto-
pbl, C NOMOLLbIO KOTOPbIX MOXHO NPOBOAUTL NEPUOAMYECKNEe UIMEPEHUSA W, NpU HEOBXOAUMOCTU, KOPPEKTU-
POBKY KO3hhuumeHTa nepegaum N3mMepuTenbHON Lenu.

4.8.1.8 [lonyckaeTcs COBMeLLEHVEe YCUINTENA U perncTpupyroLLero npubopa B e4UHOM U3MepUTeSIbHOM
npuéope.

4.8.1.9 lvHamunyeckuii AnanasoH yCUNNTENbHOro YCTPOWCTBa, NpefHasHauYeHHOro A8 U3MEepeHus Ha-
npshkeHnsa (toka) wyma ®IMM wam OrY, gomkeH obecneuymBaTb MpoxoxaeHue 6e3 orpaHMYeHUst CUHYCO-
naanbHbIX CUTHa/IOB, CpefHue KBafpaTuyeckue 3HayeHWss KOTOPbIX HE MeHee 4YeM B NATb pas npesbiwaloT
MaKkcMMasibHoe 3HavyeHue BblGpaHHOro npegena n3mepeHus.

4.8.1.10 MakcumasibHO AONyCTUMOE 3HaAYeHne HanpshKeHus uiiex, B (Toka /wBx, A), wyma, NpuBeaeH-
HOro K BXOZy YCWU/IMTENbHOIO YCTPONCTBA, B KOTOPOM MUCMbITyeMbli ®IAMM unm ®IrY umeeT pe3sucTUBHYIO Ha-
rpy3Ky, 4O/DKHO YAOBNETBOPATb YCNOBUIO (€C/IM MHOE He YyCTaHoB/IeHO B TY Ha PIMM nunu ®I1Y KOHKpeTHOro
Tvna)

U 1.524 Ic A Af a7
U-k-T-Af
/LIJ.BX <1,5- V """"" FH (18)
roe K — noctosHHaa BonbumaHa, paBHasa k = 1,380510'23, Ax/K;
RH — conpotusneHne Harpysku @3N nan Oriy, Ow;
T — Temnepatypa okpyxawLwei cpegpl, K

4.8.1.11 TpeboBaHVa K peructpupytouiemy npmoéopy — no 4.5.1.5.
4.8.1.12 BxofHoe CONPOTUBJIEHNE YCUNUTE/IBHOTO YCTPOICTBA [0/MKHO YAOBNETBOPATL YC/I0BUIO
npu namepeHun napameTpos G311

5-A (19)

roe RH— conpotusneHdune Harpysku ®3r1M1, Owm;
npu namepeHun ey

:10-4 (20)

roe AB4X— BbIxogHoe conpotuieHne driy, Om.

4.8.1.13 TpeboBaHMs K UCTOYHUKY nNuTaHms — no 4.1.1.5.

4.8.1.14 B ycTaHOBKe (CTeHAEe) [ONyCKaeTCs He MUCMOo/b30BaTb MPUOOPbLI 418 U3MEPEHUs pexuma nu-
TaHma P3N wnu Py, ecnm obecneveHa Tpebyemas NOrPeLIHOCTb YCTAHOBNEHUA N NOAAEPXKAHUA pexnma.

12
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4.8.2 TloArotoBKa K U3MepeHUsm

4.8.2.1 Mi3mepeHne npoBoAAT Ha paboyeM MecTe WM YyCTaHOBKe (CTeHAe), CTPyKTypHas cxema
KOTOPOIi(ro) npuBeAeHa Ha puUCyHke 5.

1— WCTOYHUK M3MyYeHus:; 2 — MoAynAaTop; 3 — UCMbITYeMblil 06pasell; 4 — yCUnuTenbHoe YCTPoicTBO;
5 — perucTpupyoLmii npueop; 6 — UCTOYHUK MUTaHUS UCMbITyeMoro o6pasua

PucyHok 5 — CTpyKTypHasi cxema paboyero MecTa, YCTaHOBKM (CTEHAA) 4/1 MPOBEAEHUS USMEPEHUI HANPSHKEHUS
(Toka) choTocurHaia 1 HanpsbkeHus (Toka) wyma O3AMM n PrY Ha Moy IMPOBAHHOM U3/TyYEHNN

4.8.2.2 Pabouee mecTo cnegyeT NOArOTOBUTL K paboTe B COOTBETCTBMM C TPEOOBAHUAMM UHCTPYKLUN NO
NPOBeLEeHNI0 N3MepeHuii Wunm ¢ TpeboBaHUAMN NO NOArOTOBKE NPUOOPOB K U3MEPEHUSAM, NPUBEAEHHbIMU B
WHCTPYKLMM MO WX 3KCNyaTauumn; YCTaHOBKY (CTEHA) — COr/1aCHO 3KCrlyaTalMOHHOW AOKYMEHTaL MK,

4.8.3 TpoBegeHne N3MepeHuin

4.8.3.1 KnumaTtuuyeckme ycnosus nposegeHns naMmepeHuin — no 4.1.3.1.

4.8.3.2 MNopgrotoBuTesibHblE onepaunn — no 4.3.3.2.

4.8.3.3 K ucnbityemomMy o6pasLy noaknidatoT conpoTUB/IEHNE Harpysku, 3Ha4YeHne KOTOporo ycTaHoB-
neHo B TY Ha @3N nnn ®r1Y KoOHKpEeTHOro Tuna.

4.8.3.4 YcTaHaB/MBalOT PexvM NUTaHWs Ha UCMbITYeMOM obpasLe B COOTBETCTBUM C TpeboBaHuaMM TY
Ha PIMM wm PrY KOHKPETHOro Tuna M PEerucTpupyloT 3HavyeHne HanpshkeHus (Toka) wyma no nokasaHu-
AM PErMcTpupyoLwWwero nsMepuTesibHoro npuéopa. MNMpoAo/mHKUTENBHOCTL U3MEPEHNS N 3HAYEHNS HanpshXeHus
(Toka) wyma J0MKHbI COOTBETCTBOBATH TpeboBaHMsaM TY Ha ®IMM wam Py KoHkpeTHoro Tuna. Ecnn atm
TpeboBaHWs OTCYTCTBYIOT, TO HanpshkeHue (TOK) Wyma cnefyeT perncTtpMpoBatb N0 MakCHMasibHbIM NOBTOPS-
IoWmMMes nokasaHusam npubopa 3a Bpems He MeHee 10 c.

MpumeyaHne — HenocpeacTBeHHOE M3MepeHMe Toka Lyma 1 Toka dootocurHana @3N BbINOAHAIT npy
Ha/MuMM B cOocTaBe paboyero Mecta WM VM3MepuUTesibHOM YCTaHOBKY OTKasIMbpoBaHHOrO Mo TOKy npeobpasosaresis
«TOK—HanpskeHme».

4.8.3.5 Ecnn HanpsixeHue (TOK) Wyma 6AM3KM K HanpshKeHWo (TOKY) LWyMa U3MepUTESIbHOW YCTaHOBKY,
TO CHauyasila Heo6X0AMMO 3aperucTpupoBaTh HampshkeHue LWyma 6e3 Mnofauu HanpsHKeHWs Ha UCMbITyeMblii
o6pasel, a 3aTeM CyMMapHOe HanpshkeHve Lyma npy nofjaye Ha Hero HanpshKeHus.

HanpshkeHve wyma v, B, BbIYMCASIOT Mo popmysie

nw =K2-~1" (2D
rae nul — CcymMMapHOEe HamnpshkeHue wyma npy nogade HanpsbkeHWs NUTaHUs Ha UcnbITyeMblii obpasel, B;
lJul — HanpsbkeHue wWyMa 6e3 nofayn HanpsHKeHUs NUTaHUS Ha UCMbITyeMblii obpasel, B.

Ecnv B cocTas M3MepuTesibHOW YCTAHOBKU BXOAUT MpeobpasoBarteslb «TOk—HanpshkeHwe», To cHavana
Heo6Xx0AMMO M3MepUTb TOK 6€3 NOAKMIYEHUS UCNbITYEMOro obpasLa, a 3aTem TOK C NOAK/THYEHHbIM 06pa3LLoM.
Tok wyma /w, A, BbIUNCAAT No hopmyne

(22)

roe /u2 — cymmapHblii TOK WyMa C NOAK/IHYEHHBIM 06pasLoM, A;

/ul — TOK WYma 6e3 nogknveHns obpasua, A.
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4.8.3.6 Ha ncnbiTyemblil 06pasel, nogaioT MOAY/IMPOBaHHbIV NMOTOK U3/TyYEHWS U PETUCTPUPYIOT Hanpsi-
XeHue (ToK) cboTocurHasia no nokasaHuaM perucTpupytowiero npubopa.

4.8.4 O6paboTka pe3y/bTaToB

MorpewHoCcTs M3MEpPEHUsT HaNpshkeHns (Toka) Wyma U HampsbkeHus (Toka) d)oTOoCMrHana He AOJIKHa
BbIXO4MTb 3a npegesibl MHTepsana ansa oiu/w) = +7 %, gna HanpshkeHusa (toka) potocurHana Uc(lc) = £7 %.

4.9 MeTog onpegenenns ahpdekTUBHON (POTOHYBCTBUTENBLHOW NAowaan doTo3/1EKTPUYECKOro
NoayNnpoBOAHUKOBOrO MPUEMHMKa N3/1y4eHnUs 1 0OTONPUEMHOrO yCTpolicTBa Ha
MOAY/IMPOBaHHOM U3y4YeHUn

4.9.1 CpencrtBa nsamMepeHuii n BcnomorartesibHoe o6opyaoBaHme

4.9.1.1 Tpeb6oBaHua kK CM n BcnomoratesibHoOMy 06opyfoBaHuio — no 4.1.1.1—4.1.1.3.

4.9.1.2 TpeboBaHMA K UCTOUYHUKY U3nyvyeHms — no 4.1.1.4.

4.9.1.3 TpeboBaHua k mogynatopy — no 4.8.1.3.

4.9.1.4 flonyckaeTca 3aMeHa MOAYNATOpa WM UCTOYHWKA WU3NYYEHUS Ha reHepaTop M MNoynpoBOAHUKO-
Bble CBETOAMOAbl UKW fasepHble ANoAbl, HECTaOU/IbHOCTb BbIXOAHOW MOLLHOCTM KOTOPbIX HE AO/HKHA BbIXO-
OVTb 3a npegensl MHTepBania +2 % 3a BpeMsi U3MepeHUA.

4.9.1.5 OnTnyeckaa cucTtemMa U3MepPUTENbHOW YyCTaHOBKM Npu onpefeneHun addekTuBHol OToUyB-
CTBWTENbLHOWN NowWwajn McnbiTyeMoro obpasua ¢ MMMEPCUOHHOW NINH30M f0mKHa (hOPMUPOBAaTb Ha BbIXOAE
My4yoK C pacxoAuUMOCTbIO U3NyyeHus He 6onee a < 10.

4.9.1.6 MakcumasnbHbIi pasmep NSTHa ONTUYECKOro 30HA4A Ha (POTOYYBCTBUTE/IbHON MOBEPXHOCTU UC-
NbITYyeMOro obpasua Winm Ha NOBEPXHOCTU UMMEPCUOHHONM NUH3bI [D” pucyHok 6a)] cnegyet Bbibupatb B
cooTBeTCcTBMM C TpeboBaHuAamMu TY Ha P3N nnam OIY koHkpeTHoro tuna. Ecnu Takme TpeboBaHusA OTCYT-
CTBYIOT, TO MakcMMasibHbli pasmep nsaTHa B paboyem Auanas3oHe cnekTpa, B npefenax KoToporo cocpepo-
TO4YeHO He mMeHee 90 % MOLHOCTU MajalLero M3NyYeHns, He AO/HKEH NPeBbIWAaTb pasmepa 3hPEKTUBHONM
choTouyBCcTBUTENLHONM Nnowaau. Mpu aTom pacnpegeneHve 06/y4eHHOCTU B NSATHE AOJ/HKHO ObiTb LEeHTpasb-
HO CUMMETPUYHbLIM. PekoMeHayeMmblli METOA KOHTPONSA NATHA paccesHuWs ONTUYECKOro 3oHAa (COBOKYMHOCTM
obbekTuBa, Anadparmbl 1 gpyrux anemeHtos) — no NOCT P 58566—2019 (nogpasgen 6.1), Tpeb6oBaHusa K
KO/IIMMATOPHON AnadparmMe He nNpeabsBASIOTCS.

4.9.1.7 HanpsxeHune (Tok) dpotocurHana Uc, B (/c,A) npy nonHoM nonagaHun nATHa onTUYecKoro 3oH4a
Ha hOTOYYBCTBUTENBHYIO NOLWaAb UCNbITYeMOro obpasiua A0/HKHO COOTBETCTBOBATL YC/I0BUIO

(23)

N HaxoAnTbCA B nNpefenax AnHamuyeckoro gvanasoHa ®3MM van ery.

4.9.1.8 TpeboBaHuMa K peructpupytowemy npnéopy — no 4.5.1.5.

4.9.1.9 TpeboBaHMA K yCUINTENbHOMY YCTPONCTBY — Mo 4.8.1.4—4.8.1.9.

4.9.1.10 KOHCTPYKLMA KOOPAMHATHOIO CTO/IMKaA A0/IXHa 06ecneyrBaTb nepemelleHne UCnbiTyemMoro o6-
pasua OTHOCUTENIbHO UCTOYHMKA OMTUYECKOro WU3yYEeHUA B ABYX B3aMMHO MepneHAnKYsapHbIX HanpaBneHun-
ax. NepemelleHre ncnbITyeMoro obpasua cnefyet OCcyLecTB/ATb N1aBHO, 6e3 PbIBKOB 1 BUOpALWii.

lMepemelleHre KOOPAMHATHOIO CTOJIMKA OTHOCUTE/IbHO MATHA ONTUYECKOro 30HA4a W3MepST WHAMKA-
TOPHLIM MUKPOMETPOM. [pu 3TOM LieHa AefleHns LWKabl UHAMKATOPHOTO MUKPOMETpa He J0J/1hKHa MpeBblwaTtb
5 % guameTpa nsATHaA ONTMYECKOro 3oHAa. JonyckaeTcss UCMO/b30BaHME CTOJ/IMKOB CO BCTPOEHHbIMM CUCTe-
MaMu U3MEpPEHUs NnepemeLLeHus.

[onyckaeTca NpMMeEHATb CUCTEMbI aBTOMAaTMYeCcKOl peructpaumm gaHHbix (M3BM co cneuwanvanpo-
BaHHbIM O, camonucubl U T. A.) U YCTPONCTBA aBTOMaTUYECKOro nepemMeLleHns KoopauHaTHoro crtonvka. Mpn
3TOM CKOpPOCTb NepeMelleHns cnefyeT BblbuMpaTb TakuM 06pas3oM, YTO6bl MHEPUUOHHOCTb M3MEpPUTEsIbHOM
uenu He BAuAna Ha oopmy 3aBUCUMOCTU (DOTOCUTHAIA OT 3HAYEHUSA NepeMeLLEeHNS.

4.9.2 lMopgrotoBKka K U3MepeHUsaMm

4921 VcnbiTyembili o6pasey, CY 1 BcnoMmoraTenbHoe o60pyaoBaHMe MNpu MPOBEAEHWUM U3MEPEHWUIA
OOJ/DKHbI BbITb PacnonoXeHbl B COOTBETCTBUM C PUCYHKOM 6. M3amepeHne npoBoAAT Ha paboyem mecTte wau
ycTaHOoBKe (CTeHAe), CTPYKTYpHas cxema KOTOpPOi(ro) npmBegeHa Ha pUCyHke 66).

14
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1— onTnyeckasn cuctema; 1— WCTOYHUK U3/TyYEHUs; 2 — MOAY/IATOP;
2 — KoopAWHaTHbIV CTOMUK; 3 — onTnyeckas cuctema; 4 — MCnbITyeMblil obpasel; 5— ycunutenbHoe YCTPOCTBO;
3 — MMMepCHOoHHas cucTema 6 — perncTpupyroLuin Npueop; 7 — KOOPAMHATHLIN CTOMMK

McnbITyeMoro obpasuga;
4 — (hOoTOUYBCTBUTENbHbIN 31EMEHT
ucnbITyemoro obpasua

EY 0
PucyHok 6 — PacnonoxeHue mcnbiryemoro obpasua, C 1 BcnomoraTtesisHoro 060pyoBaHnA Npy NpoBeAEHNN
N3MEPEHWI
49.2.2 Pabouyee mecTo criefyeT NOArOoTOBUTbL K paboTe B COOTBETCTBUU C TPEOOBAHUSAMU UHCTPYKLUU NO

NpoBeAeHn0 n3MepeHuii nunm ¢ TpeboBaHUAMN NO NOLArOTOBKE NPUOOPOB K M3MEPEHUSM, NPUBEAEHHbIMU B
WHCTPYKUMW MO MX SKCnayaTauumn; yCTaHOBKY (CTEHA) — COrfiacHo aKcnayaTauMoHHOW fOKYMeHTaLmu,

4.9.3 TpoBegeHne namMepeHui

4.9.3.1 KnumaTtuyeckme ycnoBums npoBegeHns namepeHuin — no 4.1.3.1.

4.9.3.2 MNoparotoBuTesibHbIE onepauun — no 4.3.3.2.

4.9.3.3 MATHO ONTUYECKOro 30HA4a yCTaHaBMBaKT B 30HE 3D EKTUBHON (POTOUYBCTBUTENLHON NoLa-
AN ucnbiTyemoro obpasua. JobumBalTca MakCMMasibHOro 3HayeHus HanpsxeHusa (Toka) choTtocurHana nepe-
MeLLEeHNEeM MSATHA ONTUYECKOro 30HA4A OTHOCUTE/IbHO 3DhEKTUBHON Nowaamn UcneiTyemoro obpasua.

4.9.3.4 VcnbiTyemblli 06paseL, nepemeLlaoT BAOSIb OAHON U3 ero oceil cMMMeTpumn A0 Tex nop, noka Ha-
npsbkeHns (Toku) dooTocurHasnia uc mMakcflc makc) He 6yayT cooTBeTcTBOBaTh ycoBuio Uc(lc)= 0,5«  maxc(/c Makc) —
ANA NpAMoyronbHbIX naowagok uin Uc(lc) = 0,44 « Uc Makc(/c Makc) — AN KPYr/bix naowanok. Pernctpupytot
nokasaHus X1 n X2 MHAMKaTOPHOro MUKpoOMeETpa.

4.9.3.5 lMepemellas UcnbITyemblii obpasel, B NepneHAnKYISpHOM Hanpas/ieHuW, NPOBOAAT N3MEPEHMS
no 4.9.3.4 n perncTpupyoT COOTBETCTBYIOLLME NoKasaHusa X\ n x'2.

4.9.4 O6paboTka pe3ynbTaToB

4.9.4.1 D3SdphekTnBHYO POTOUYBCTBUTENLHYIO naowass J13pd, MM2, BbIUMCAAIOT NO hopmynam:

- Npu nowaamn Kpyrnoin gopmsi

st (24)
roe daphp — avameTtp achbdekTuBHOW hOTOUYBCTBMTENBLHOM NAOWaan Kpyrno ¢opMbl, BbIYMCASEMBbIA
no dpopmyne
Aahh=X2 ~ XV (25)
- MpY naowaau NPsMoyYrosibHoi hopMbl
/,3pch=(X2 - X1>'(X 2 - X1)- (26)

rae X2, X" X 2 x\ — KoopAuHaThl NEPEMELLEHNI CTOMIMKA B BYX B3aWMHO NePneHANKYNAPHbIX HanpaB/EHUsIX.

MpumedyaHne — SPdeKTVBHYO OTOUYBCTBUTEBHYIO MIOW@Ap NpY Apyrix gpopMax nsowaan crnegyet
onpeenAatb no TY Ha ®3MM wim Pr1Y KOHKPEeTHOro Tuna.
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49.4.2 MorpelwHocTb onpeaenerHns achekTUBHONW POTOUYBCTBUMTENLHONM NIOWAAN HE AO/DKHA BbIXO-
ONTb 3a npefensl nHTepBana +8 % c 3afaHHON BepPOsATHOCTLIO P = 0,95.

410 MeToA4 M3MEPEHUS CTAaTUUYECKOW YyBCTBUTE/IbHOCTM, NOpPOra YyBCTBUTENBHOCTHU
N 0BGHAPYXNTesIbHO CNOCOBHOCTM (POTO3/IEKTPUYECKOTO NMOJTYNPOBOAHUKOBOIO NPUeMHUKa
N3n1y4YeHUs 1 poTONPUEMHOTrO YCTPOICTBa HA MOAY/IMPOBAHHOM U3/1yUYeHU

4.10.1 CpeancTtBa naMepeHuii u BcnomoratenbHoe obopyaoBaHue

TpeboBaHua kK C 1 BcnomoratesibHOMY 06opyfoBaHuio — no 4.8.1.

4.10.2 lMoproTtoBKa K U3MepeHnam

MogrotoBka K namepeHnam — o 4.8.2.

4.10.3 MNMpoBeaeHne N3MePEHUIA

MpoBegeHne n3mepeHmnin — no 4.8.3.

4.10.4 O6paboTKa pe3ysibTaToOB

4.10.4.1 CraTtnyeckyto BO/IbTOBYIO YyBCTBUTE/IbHOCTL ®IMM mnm ey SUcv B/BT, BbIYMCASIOT N0 hopmyne

c - ¢c
Uct ¢ ° (27)
roe Uc —  cpefHee kBafpaTudeckoe 3HaveHue HanpshkeHus oTocurHana;
&, — cpefgHee KBagpaTuyeckoe 3HayeHue noToka usnyyexus, BT (nm).

TokoByto yyBCTBUTENBHOCTL PIMM nnu ®MY S/cp A/BT, BblUMCAAIOT No dhopmyne

/
Sermw - (28)

roe /c— cpepgHee KBajpaTuMuyeckoe 3HauyeHue Toka hoTocurHana, A.
MeTopg, pacueTa noToka U3nydeHus npuBefeH B NpUioxeHun b.

4.10.4.2 Mo pesynbTaTam U3MepeHuii HanpsXXeHus (Toka) poTocurHana n HanpskeHus (Toka) wyma Bbl-
yncnAT No hopmMmynam:

- nopor vyBcTBUTENLHOCTU (®Pnl), BT-M'y'l2 (nm 'y'1/2):

U /
® =0 = 0. (29)
ni . .
n _y/arag /e -y/azacbcb
-yAeNbHbIA NOpPOr YyBCcTBUTEAbHOCTU d*n, BT-My 1/2-cm'L(nmTy" 1" -cm' 1):
=t ’ P
n L] -
et A Lo T ot “adbch
- 06HapyxuTenbHyo cnocobHocTe D, BT'1Ty 12 (nm'1-I'yl/2)
o MeMlalhg icVALG
hoo. | b (31)
w 1 W 1
- YAENbHY0 06HAPYXUTENbHYK CNOCOBHOCTL D*, BT‘lTu,]JZ-CM(m\/I‘]lTu-MZ- cMm):
D= Uc .-ymacbqa_ma@ _ I C.-;'Aacpcp-Af:aKB (32)
" i} -(D'l ILu _Cb'l
4.10.4.3 MorpeLwwHoCcTb M3MEPEHNUST He A0J/HKHA BbIXOAWUTbL 3a Npefenbl MHTepBasia C 3afaHHON BeposiT-

HocTblo P =0,95:

16
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+13 % — An1a cTaTUYecKoin BOMNbTOBOW (TOKOBOM) YyBCTBUTENbHOCTMU;
+14 % — anga nopora YyBCTBUTE/ILHOCTY,
+14 % — pnA 06HapPYXUTENbHOW CNOCOGHOCTMU.

4.11 MeTopf N3MEpPeHNs UMNY/IbCHOW BO/IbTOBOW (TOKOBOIA) YyBCTBUTENIBHOCTM
hOTOSMIEKTPUYHECKOTrO MOMTYNPOBOAHVUKOBOIO NpMEMHMKA U3NydYeHns 1 hoTonpmemMmHoOro
YCTpOIiCcTBa Ha MMMY/IbCHOM MOTOKe

4.11.1 CpepcTBa MU3MEPEHMIA N BCNoMoraTtesibHoe o6opyaoBaHue

4.11.1.1 TpeboaHus k C/ n BcnomoraTesisHOMy o6opygosaHuio — no 4.1.1.1—4.1.1.3.

4.11.1.2 Tvn UCTOYHUKA U3NYYEHUSA, TUN KOHTPOAbHOro ®IMM mnu @MY, gnvtenbHocTb 1 dopmMa M-
MynbCOB, YPOBEHb MOLLHOCTU U3/y4yeHus cnegyeT BblbMpaTtb C y4eTOM napaMeTpoB UCMbITYyeMoro obpasua,
yCTaHOBMEHHbIX B TY Ha ®3MM nim ®r1Y KOHKpeTHoro tuna.

B kauyecTBe MCTOYHUKOB N3/TyYEHUA PEKOMEHAYETCH MCMOJb30BaTb MOJyNpOBOAHMKOBbIE Na3epHble Au-
oAbl WM CBETOAMOAbI, HECTAOWNIBHOCTL BbIXOLHOW MOLLHOCTM KOTOPbIX HE A0/MKHA BbIXOAUTb 3a Npejensbl
nMHTepBana =5 % 3a Bpems U3MepeHuii.

4.11.1.3 HwxHss fH u, n BepxHasa fB U, rpaHuubl NOOCHI NPOMYCKAaHUS YCUNUTENBHOIO YCTPOMCTBA
[O/KHBI YA0BNETBOPATL YC/I0BUAM:

f, <002 f . (33)
rae fiBT — yactoTa NOBTOPEHUA MMNybCcos, Iy,

> , (34)
0,1-0,9
(0,9-0,1)

roe T0109— Bpems HapacTaHusa (Bpems crnaja) MMNy/bCOB NOTOKa M3/1y4yeHus, C.

0,9-0'D

Ecnn Bpemsa HapacTtaHusa u cnaja MMMNysibCOB MOTOKa W3/ly4eHUs He OAUHaKoBO, TO B ycnosua (33) u
(34) cnepyet noAcTaBuTb 3HAYEHVE HAMMEHbLUEro U3 HUX.

4.11.1.4 B kauecTBe peructpupytowiero npubopa pekomeHayeTcs ncnosb3oBaTb ocuunnorpad nam nm-
NyNbCHbI M3MepUTENb HanpshXeHns, obLiee BpeMsa HapacTaHus U cnaja NnepexofHoOn XxapaKTepuCTUKM KOTO-
pbiX He npeBbiwaeT 30 % MUHMMAaILHOTO BPEMEHN HapacTaHWs 1 cnaja NepexofHoli XxapaKTepucTukMA UCHbI-
Tyemoro o6pasua. CBa3b NOMOChl NponyckaHusa ocuunniorpada Pocy, My, 1 BpeMeHU HapacTaHUs MMMynbLCOB
notoka u3nydyeHuns fHap, ¢, BbIYUCNAT No hopmyne

0,5

tHap F (35)
ocy,

4.11.1.5 TpeboBaHns K UCTOYHUKY NuTaHua — no 4.1.1.5.

4.11.1.6 TpeboBaHus K kamepe Tenna n xonoga — no 4.5.1.6.

4.11.1.7 B kayecTBe KOHTPOsbHbIX @3N nnn ®MY cnegyet ucnons3osatb P3N nan Pry, kanmbpo-
BaHHble MO MMMY/bCHOW YYBCTBUTENBHOCTU CAMYEeHMeM c o6pasuoBbiMu CW B COOTBETCTBUM C MOBEPOYHOL
cxemoii no FOCT 8.198.

4.11.2 TloarotoBka K NU3MeEpPEHUAM

4.11.2.1 VismepeHne npoBoAAT Ha paboyem MecTe WM ycTaHOBKe (CTeHAE), CTPYKTypHas cxema
KOTOpPOW(ro) npuBeAeHa Ha pUCyHke 7.
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1— WUCTOYHWK M3NYYeHUs; 2 — WUCMbITYEMbIV 0bpasel; 3 — ycunuTenbHoe YCTPOWCTBO; 4 — perncTpupytowmin npuéop;
5 — WCTOYHMK NUTaHMs UCNbITyeMOro obpasua; 6 — Kkamepa Tennia u Xonoga; 7 — KOHTPObHbIA ®3IMM uamn ery

PucyHok 7 — CTpyKTypHas cxema paboyero MecTa, YCTaHOBKU (CTEHAA) A4/ MPOBEAEHUS U3MEPEHWIA UMMYbCHOW
BOJIbTOBOW (TOKOBOW) YyBCTBUTENBLHOCTY D3NN 1 PI1Y Ha MMMYNLCHOM NOTOKE

4.11.2.2 Paboyee mecTo cnegyeT NoAroToBUTbL K paboTe B COOTBETCTBUU C TPeBOBaHUAMU UHCTPYKLUA
No NPOBEAEHUI0 U3MEPEHW n/unu ¢ TpeboBaHMAMM NO NOArOTOBKE MPMOOPOB K M3MEPEHUAM, NpUBEAEHHbIMU
B MHCTPYKLMMW NO UX 3KCM/yaTalun; yCTaHOBKY (CTEHA) — COrMacHO 3KCM/yaTauMoHHON AOKYMEHTauuun.

4.11.3 TlpoBeaeHNe U3MeEPEHUA

4.11.3.1 KnumaTuyeckue ycnosusi npoBegeHuns namepernii — no 4.1.3.1. MNpn ncnonb3oBaHuM Kamepbl
Tenna nxonofa TpeboBaHNs K yCTaHOBIEHUIO Y NOAAEPXaHUIO TeMnepaTypbl 40/MKHbI COOTBETCTBOBaTh 4.5.1.6.

4.11.3.2 MopgrotoButesibHble onepauun — no 4.3.3.2.

4.11.3.3 Mpu oTcyTcTBUM TpeboBaHuini B TY Ha ®IMM mnan ®IY KOHKPETHOro TMna COMpPOTMBAEHUE Ha-
rpy3ku AH, OM, JO/TKHO COOTBETCTBOBATbL YC/1I0BUIO

X01-09
a o005 O
.0, (36)
roeTt0l og — Bpems HapacTaHuAa (Bpemsa cnaga) UMnynbca UsnyvyeHus, c
(0:9-0O4)
C — cymmapHas eMKOCTb MUCNbITyeMoro obpasua 1 BXxoja yCUnuTenbHOro ycTpoiictea, @.
4.11.4 O6paboTka pe3ynbTaToB
4.11.4.1 VIMNybCHYIO BO/IbTOBYH YYBCTBUTE/ILHOCTb UCMbITyeMoro o6pasua 5”ucn, B/BT, K MMnynbCHO-
MY MOTOKY BbIYUC/IAKT Mo hopmysie
u
c =_C_ucn.e
Uuen “n— Uk’ (37)
CK
roe Ucuen, UCK — MakcumanbHOe HanpskeHne oTocurHana MCMnbITyeMoro obpasua M KOHTPOIbHOro

O33N nnm Y cooTBeTCTBEHHO, B;
SUk — BO/IbTOBasA 4YyBCTBUTE/IbHOCTb K MOLLHOCTU (3HEprun) najaroero U3nyvyeHust KoH-
TponbHoro ®3MM wm ey, B/BT.

VIMNy/IbCHYI0 TOKOBYHKO UYyBCTBUTE/IbHOCTb WMCMbITYEMOro o6pasua Siwen, A/BT, K MMNY/IbCHOMY MOTOKY
BbIYMCNAKOT NO popmyne

2 C ucn . 0
wen~ /K’ (38)
rae /cvicn, /ck —  MakcMMarnbHbI TOK (hOTOCMIHaNa MCMbITyeMoro o6pasua 1 KOHTPosbHOro ®IMM wam

®IY cooTBETCTBEHHO, A;
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SK — ToKoBasi YyBCTBMTE/ILHOCTb K MOLLYHOCTM (3HEprun) najatowero M3nyyeHuss KOHTPOJIb-
Horo ®3MM wnn Pry, A/BT.
4.11.4.2 MorpewHoCcTs U3MepPEeHNA UMNY/IbCHON BOJSIbTOBOM (TOKOBOW) YYyBCTBUTE/ILHOCTU HE AOJ/IKHA

BbIXOAWTb 3a npefensl nHtepsana +15 % c 3agaHHoli BeposaTHocTbio P = 0,95.

4,12 MeTop onpeAeneHnss COGCTBEHHOW NMOCTOSHHO BpeMeHW, BPEMeHW HapacTaHus u
BpeMeHM cnaza poTo3/1eKTPUYECKOro NoJslynpoBOAHNKOBOTO NPUEMHUKA U3NYYEeHUs 1
hoTONPMEMHOro ycTpolicTBa Ha MMMY/IbCHOM MOTOKe

4.12.1 CpegcTtBa M3MepeHnin n BcriomoratesibHoe o6opyaoBaHue

4.12.1.1 TpeboBaHua k C n BcnomoratesibHoMy o6opygosaHuio — no 4.1.1.1—4.1.1.3.

4.12.1.2 VICTOYHUK un3nyyveHus (MOLYNATOP) AO/MKEH (hOpMUpOBaTb MPSAMOYrofibHble WU Tpaneuewu-
JasibHble UMNYbCbl U3NYYEeHUS.

Bpemsa HapactaHua T01-0p4 c, nin Bpemsa cnaga 109 01, ¢, AOMKHO YyA0BETBOPATL YC/IOBUIO

T0,:-09 "°-3% (39)
0901
rae T — MWHMMabHOe 3HayeHue COBCTBEHHOIN MOCTOSHHOW BpPEeMEHW UCMbITyeMoro o6pasua, ykasaH-

Hoe B TY Ha ®3rMM nnn ®r1Y KoHKpeTHOoro Tuna.

Mpwn HecobnogeHnn ycnosus (39) Bpems HapacTaHus X 0109, ¢, BblMMCASAOT Mo hopmyne

0109V 101.00 1o T0,109 nov (40)
roex0l o9msm — WM3MEPEHHOE BPeMs HapacTaHus NepexofHOol XapakTepuCTUKK;
X0109nor — Bpems HapacTaHus UMMyJ/ibca MoToKa U3y4YeHus.

Mpy HecobmogeHnn ycnosua (39) Bpems cnafja X 03-0 V C>BbIUUCSAIOT Mo dhopmysie
70,9-0,1=\/T09-0,1 m3m _T10,9-0,1 not’

e Td8gran — “3VepeHHoe Bpems cnaja NepexofHol xapakTepucTukm;

T09-01ror — Bpems cnaja MMMynbca NoToka U3NyyeHus.

ONnuTtenbHOCTb UMNyaibca T UMM, C, MOTOKa U3/1y4YeHUs 0/1KHA COOTBETCTBOBAThL YC/I0BUIO

CKBaXHOCTb UMNY/IbCOB NOTOKa M3/1y4yeHus foskHa ObiTb 60osee uny pasHa 2.

JonyckaeTca 3aMmeHa MoaynsATopa U UCTOYHKKA M3/Ty4YeHUs Ha reHepaTtop U nosynpoBOAHUKOBbLIE CBe-
ToAMOObl VNN NasepHble AnoAbl, HECTABWIBHOCTb BbIXOAHOM MOLLHOCTM KOTOPbIX HE OO0/KHA BbIXOAMTbL 3a
npegensl UHTepBana +2 % 3a Bpems usmMmepeHuii.

4.12.1.3 TpeboBaHuA K yCUAUTENbHOMY yCTpoicTBy — no 4.11.1.3.

4.12.1.4 B Ka4yecTBe perncTpupyrollero npubopa gonyckaeTcsa Mcnosib3oBaTb ocuuanorpad, cooreeT-
CTBYKOLLNIA TpeboBaHuAM no 4.11.1.4.

4.12.1.5 TpeboBaHMA K UCTOUYHUKY NUTaHus — no 4.1.1.5.

4,12.1.6 TpeboBaHMA K UCTOYHUKY U3nyvyeHms — no 4.11.1.2.

4.12.2 TloArotoBKa K U3MepeHUsm

41221 M3mepeHne npoBoAsAT Ha paboyemM MecTe WM yCTaHOBKe (CTeHAe), CTPYKTypHas cxema
KOTOPOIi(ro) npmBeAeHa Ha puUcyHke 8.
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1— WCTOYHUK U3NYYEHUsT; 2 — MOAYNATop; 3 — ucnbiTyemblii(oe) ®IAMM ($ry); 4 — ycunutenbHoe yCTPOACTBO;
5 — peructpupyrowmii npuéop; 6 — UCTOUHMK NuTaHus O (Pry)

PucyHok 8 — CTpyKTypHast cxema pabouyero Mecra, YCTaHOBKW (CTeHAa) A4/ MPOBEeAEHUS M3MEPEHUIi COBCTBEHHO
MOCTOSHHOWM BPEMEHW, BPEMEHW HapacTaHusl 1 BpemeHn cnaga @AM 1 Iy Ha vMMyIbCHOM MOTOKe

4.12.2.2 Pabouyee mecTo cnegyeT NOArOTOBUTL K paboTe B COOTBETCTBMU C TPeOGOBaHUAMU WMHCTPYKLUN
Mo NPOBEAEHNIO U3MEPEHUA n/unn ¢ TpeboBaHUAMM NO NOArOTOBKE MPMOBOPOB K U3MEPEHUAM, NMPUBEAEHHBIMMN
B MHCTPYKLMM NO UX 3KCNyaTaluun; yCTaHOBKY (CTEHA) — COrnacHo 3KCnayaTauMoHHON AOKYMEHTauuu.

4.12.3 TpoBegeHne n3mepeHni

4.12.3.1 Knumatuyeckme ycnoBsus npoBefeHuns namepeHuin — no 4.1.3.1.

4.12.3.2 MoprotoBuTenbHble onepauum — no 4.1.3.2.

4.12.3.3 Ha ucnbiTyemblii ob6pasel, nogalT UMMYbCHbIA MNOTOK MU3/TyYeHUs 1 perucTpupylowmmM npuéo-
pOM perucTpupytoT dhoTOoCUrHas UCNbITyemMoro obpasua.

4.12.3.4 Ncnosnb3ys OTMETKM BPeMeHW unn Maclitaba pasBepTkM Ha akpaHe ocuwunnorpada, onpepge-
NAT COBCTBEHHYIO MOCTOSHHYK BpPeMeEHU Mo YpoBHIO 0,63 OT MakCMMasibHOro 3Ha4yeHus, BpeMs HapacTaHus
T0,1-0,9 ¥ BP®MA Cnaga XQygo,1lm

4.12.4 O6paboTKka pe3ynbLTaToB

lMorpelwHoCTL onpefeneHns BpeMeHN HapactaHus 1 cnaja He A0/KHAa BbIXOAUTL 3a npepfesnbl UHTepBsa-
na +15 % c 3agaHHoi BepoATHOCTLH P = 0,95.

4.13 MeTop onpenenieHnss BO/IbT-aMMNepHOol XxapakTePUCTUKN (DOTOI/TEKTPUYECKOTO
NosynpoBOAHUKOBOrO NPUEMHUKA U3/TyUeHus

4.13.1 CpeactBa namepeHuin 1 BCcnomoraTesibHoOe o6opyaoBaHue

TpeboBaHus kK C 1 BcnomoratenbsHoMy o6opygosaHuio — no 4.1.1.

4.13.2 MNMoAarotoBKa K U3MepeHusam

MogrotoBka K u3MmepeHusam — o 4.1.2.

4.13.3 MNpoBegeHne n3mepeHni

4.13.3.1 Knumatuyeckue ycnosus npoBefeHuns namepeHuin — no 4.1.3.1.

4.13.3.2 Ans onpeaeneHns BAX npoBoAAT HECKOBLKO Noc/iefoBaTe/lbHbIX U3MEPEHUIA TEMHOBOIO 1 06-
LLLero TOKOB B 3aBUCMMOCTU OT HanpshXXeHUs NuTaHus npu nocTOAHHOM NOTOKe u3syveHns no 4.1.3.3 n4.1.3.5.

[nanasoH n3MeHeHUs HanpsXXeHUs NUTaHus UCMbITyeMoro obpasua 1 ypoBeHb NoToka U3nydeHus, na-
JaloLLero Ha Hero, AO/DKHbI 6bITb YCTaHOBNEHbI B TY Ha @M KOHKpPeTHOro Tuna.

Mpn oTCyTCTBUM 3TUX TPeOOBaHUIN M3MEPEHUS NPOBOAAT NPU U3MEHEHUW HanpsbkeHus nutaHusa eI
oT 0 oo paboyero HanpshkeHus Lp, B, 1 Npy ypOBHAX NOTOKa M3nyvyeHms ®, BbluMCASEeMbIX N0 hopmyne

L
®1=0, ¢ 2 D, :10-?-, (43)
et

roe S/ICT— TokoBast cTatnyeckast YyBCTBUTENbHOCTb, A/BT (A/nm).

Uncno 3HaYeHnin HanpsHKeHUA NUTaHUS 4O/DKHO 6biTb He MeHee 10.

TeMHOBOI TOK 1 cTaTMyeckasi TOKoBas YyBCTBMTE/IbHOCTb AOJ/DKHbI ObITb YCTaHOBMEHbI B TY Ha ®3IMM
KOHKPETHOro Tuna.

4.13.4 OO6paboTka pe3ynbTaToB

Mo pesynbTataMm M3MEpEeHuin cTpoAT rpaduk BAX TemMHOBOro n obuiero Tokos ®3MMM ansg kaxgoro us
YPOBHEN NoToKa U3nyvyeHus no copmyne

L =FQU e IogLu =flu ) npn @ =const. (44)
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4.14 MeTopg onpeaesnieHnst NI0CKOro yrnia 3peHust poTo3/IeKTPUUECKOro MosynpoBOAHMKOBOIO
NPUeMHMKa U3yYeHUs 1 hoTONPUEMHOrO yCcTpoiicTBa

4.14.1 CpepacTtBa namepeHuii n BcromoraTtesibHoe obopyaoBaHue

4.14.1.1 TpeboBaHusa k CW n BcnomoratenibHoMy o6opygosaHuio — no 4.1.1.1—4.1.1.3.

4.14.1.2 TpeboBaHMA K UCTOUYHUKY M3/1ydyeHusa — no 4.1.1.4.

4.14.1.3 TpeboBaHua K Mogynatopy — no 4.8.1.3.

4.14.1.4 OnTu4yeckas cucteMa paboyero mecta UM U3MepPUTENILHOW YCTAHOBKU JO/HKHA hopMupoBaTh
Ha BbIX04e NapasiNenbHblii NyYOK C PacXo4MMOCTbIO U3slyvyeHus He 6onee 30

JonyckaeTca nNpoBoAMTb M3MEpeHUs Ha paboyemM MecTe WM ycTaHoBke (cTeHae) 6e3 onTuyeckoli cu-
CTEMbI, €Cn OTHOLWLEHME pa3MepoB (hOTOUYBCTBUTE/IbHONM niowaan A, MM2, UChbiITyemoro obpasua K pac-
CTOAHWIO OT Hee [0 UCTOYHMKA /, MM, YOO0BNEeTBOPAET YCN0BUIO

4.14.1.5 MakcuMasbHblii pa3Mep CBETOBOrO Myyka Ha BbIXOAEe OMTUYECKON CUCTEMbI AO/KEH ObiTb He
MeHee AnameTpa BXoA4HOro okHa ®3MM nam Py, 3HayeHne KOTOPOro LO/HKHO COOTBETCTBOBATL TpeboBaHM-
am TY Ha @3N nnn dr1Y KoHKpeTHoro Tuna.

4.14.1.6 TpeboBaHMsa K yCUANTENIbHOMY YyCTpoOicTBY — Mo 4.8.1.4—4.8.1.9.

4.14.1.7 TpeboBaHusa K peructpupyowiemy npuoopy — no 4.5.1.5.

4.14.1.8 KOHCTPYKUMA KOOpPAMHATHOrO CTOJIMKA AO/MKHa obecneyvBaTb MNOBOPOT UCMbITYyeMOro obpasua
BOKPYr OCM, fexalleid B NI0OCKOCTM YyBCTBUTE/ILHOTO 3/1EMEHTA. Yron MoBOpOTa AO/IXKEH ObiTb B npegenax
+90° unn cooTBeTCTBOBATbL YyCTaHOB/IEHHOMY B TY Ha ®3MMM nnn ®ry koHkpeTHoro Tvna. NoBopoT KoopAau-
HaTHOro CTO/IMKA HEOBXOAMMO OCYLLECTB/IATL NIABHO W KOHTPO/IMPOBATbL C MOMOLLbLI0O IMMBOB C HOHWYCamu,
obecrneunBarwLLMMN NOrPELLHOCTb OTcYeTa He 6onee 0,1 wara, ¢ KOTOPbIM NPOBOAAT U3MEPEHUS.

4.14.2 TloarotoBKa K U3MepeHUsam

4.14.2.1 N3amepeHne NPoBOAAT Ha paboyem MecTe WM yCTaHoBKe (CTeHAe), NpuBeAeHHO(OM) Ha pu-
CyHKe 6.

4.14.2.2 Paboyee mecTo cnegyeT NoAroToBUTL K paboTe B COOTBETCTBMM C TPEOOBAHUSAMW MHCTPYKLMUN
No NPOBEAEHMNIO U3MEPEHW n/nnn ¢ TpeboBaHMAMU MO NOArOTOBKE MPUOGOPOB K N3IMEPEHUAM, NpUBELEHHLIMM
B MHCTPYKLMM NO UX 3KCM/yaTalun; yCTaHOBKY (CTEHA) — COINacHO 3KCM/lyaTalMoHHOM AOKYMEHTaUuu.

4.14.3 TlpoBeaeHMe U3MEPEHUI

4.14.3.1 KnumaTuyeckne ycnoBsusi npoBefeHns namepenunin — no 4.1.3.1.

4.14.3.2 VicnbiTyeMeblli 06paseL, MoOMeLLalT B N0CaA04YHOE MECTO YCTaHOBKM M PErMCTPUPYIOT NOKasaHus
CO LWKanbl peructpupytowero npubopa.

4.14.3.3 NMnaBHO NOBOpaynBas KOOpPAMHATHbIV CTOMMK C UCALITYEMbIM 06pa3L,0M BOKPYr OCK B npegenax
yrna, 3Ha4yeHne KOToporo A0/HKHO cooTBeTcTBOBaTh TY Ha ®3MM unn PIr1Y KOHKPETHOro Tuna, U3MepsrT Ha-
npsbkeHne cpotocurHana Uc, B, B 3aBUCUMOCTM OT MOMOXeHUss obpasua. Lar, ¢ KoTopbiM cnegyeTt NpoBOAUTb
MOBOPOT MCMbITyeMoro obpasua, BbibupatT Takum 06pa3oM, YTOObI B Mpegenax yrna 3peHns 66110 NosTyYeHo
He MeHee 10 OTCYeTOB, W €ro 3HayeHue [O0/HKHO COOTBETCTBOBATbL TPeb6OBaHWSAM, YCTAHOBMEHHbIM B TY Ha
@3N nnn ®r1y KoHKpeTHoro Tuna.

4.14.4 O6paboTka pe3y/ibTatoB

4.14.4.1 Tlony4yeHHble 3Ha4YeHUs CUTHa/IOB HOPMUPYHT OTHOCUTE/NIbHO MakCuUMasibHOro 3HavyeHusa u
onpegensaT yrbl | (3L1wn | 32|, cOOTBETCTBYOLME YMEHbLIEHNIO (POTOCUMTHANA 00 3HAYEHUSA, YCTaHOB/IEHHO-
ro B ctaHgaptax wiv TY Ha @3N nnn Pr1y KoHKpeTHoro tuna.

4.14.4.2 TInockuid yron 3peHnsa 23 onpeaensitoT kak cymmy | 3] | + | P21s Cxema onpegeneHuns naockoro
yrna 3peHuns npusegeHa Ha pucyHke 9.
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PucyHok 9 — Cxema onpefeneHns njaockoro yrna 3peHus

4.14.4.3 MorpelHOCTbL onpefeneHns MNA0CKOro yrna 3peHna He A0/KHa BbIXOAUTL 3a npefesbl UHTep-
Basla +10 % cC 3agaHHOl BeposaTHOCTb0 P = 0,95.

4.15 MeTopg onpeaesieHUst NMHelHoM 30HbI U auddepeHUnanbHON KPpYyTU3HbI KOOpANUHATHO
XapaKTepUCTUKM KoopaMHaTHOro dotoanona v ooTonpreMHOro yCTponcTaa

4.15.1 CpepgcTtBa U3MepeHuin n BcrnomoraTesibHoe o6opyagoBaHue

Tpeb6osaHus k CV 1 BcnomoratenbHomy o6opyfosaHmio — o 4.9.1.

4.15.2 MNMoArotoBKa K U3MepeHusam

MogrotoBka K namepeHnsam — no 4.9.2.

4.15.3 MNpoBeaeHne n3mepeHui

4.15.3.1 MNpoBeaeHne namepeHnin — no 4.9.3.

4.15.3.2 HanpaBneHve nepemelleHns nATHa ONTUYECKOro 30H4a Mo (POTOYYBCTBUTE/IbHLIM 3/1eMEeHTaMm
OOJ/DKHO 6bITb YCTAHOBMEHO B TY Ha KOOpAuHaTHbIV choToanos nam ®IY KoHKpeTHoro Tuna.

4.15.3.3 KoopanHatHyo xapakTepucTuky KoopauHaTHoro dpotoaunoga wiv ®ry v ee KpyTusHy onpege-
NAT NpyM MOA4YNIMPOBAHHOM W HEMOAY/NIMPOBAHHOM MNOTOKax M3/1ly4YeHUs B 3aBMCUMOCTM OT UX TUMOB.

4.15.4 O6paboTKa pe3ynbTaToB

4.154.1 CTpoST rpaguk KOOpAMHATHOW XapakTepucTukn koopgmHaTtHoro chotoguoga wim ®ry B suge
3aBMCUMOCTM HanpshkeHus (Toka) poTocurHana oT MOIoXKEeHUs NsaTHa onTudeckoro 3oHga: Uc = f(x), /c = f(x).
Uucno Touek oTcuyeta AO/MKHO 6biTb He MeHee 10. Mpadnk KOOPAWHATHON XapakTepUCTUKM KOOPAMHATHOro
doTogmona nnn ®rY npeacrasneH Ha pucyHke 10.

Uc Co) — HanpshkeHve (Tok) choTocurHania

PucyHok 10 — padhvk KOOpAMHATHONM XapakTepucTuku KkoopamHatHoro cotogmoga vin ery

4.15.4.2 Ha rpadovke KoopguHaTHON xapakTepucTtukm (CM. pucyHok 10) onpegenstoT KoopAnHaTbl X1
N X2, pacnosioXeHHble CUMMETPUYHO OTHOCUTEsNIbHO HyneBol Touykn X0 koopguHaTtHoro coToamoda wnm
®r1Y, 1 COOTBETCTBYIOLLYHO SIMHENHYIO 30HY 3TON XapaKTepucTukn. 3a NIMHEHY 30HY NPUHMMAlT y4acTokK
KOOpAMHATHOW XapaKTepuUCTUKX, B KOTOPOM 3aBUCMMOCTb Uc (/C) OT X OTK/NIOHSIETCA OT NIMHEHOol He 6onee
yem Ha *5 %.
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4.15.4.3 Mo BbIGPAHHLIM 3HAYEHUAM KOOpAMHAT X1 1 X2 1 COOTBETCTBYIOLNM 3HAYEHUAM HaNpPsHKeHWs
(Toka) choTocurHana BblUMCNAT gUddepeHLManbHy0 KPYTU3HY KOOPAUHATHOM XapaKTepucTUKN KoopauHaT-
Horo dpotoamnona unm ®Ny $4/4xp B mm'1l BT 1(B-mm'1-nm"1), no chopmynam:

- ONA HEMOZYNUPOBAHHOIO NOTOKa W3/1yYyeHus

U,HuJ !
: (46)
P xy xg @
/
|/Cﬂ +‘ c£| (47)
MOy @
- ANA MOJY/NIMPOBAHHOIO NOTOKa WU3/y4eHns
La-y*.1
' (48)
R xiox2| o
4.15.4.4 MorpelHoCcTb onpeaeneHns NMHeRHoW 30Hbl 1 AnddepeHunanbHON KPYTU3HbI He A0/DKHA Bbl-

X04WTb 3a npegensl uHTepsana +5 %, +15 % COOTBETCTBEHHO C 3afaHHON BEpPOSATHOCTbLIO P = 0,95.

4.16 MeTop onpeAeneHNss BPEMEHHOTO Apelidpa Hy/1eBoi TOUKM KOOpAMHATHOro gpotoamoaa

4.16.1 CpeactBa namepeHuii n BcnomoraTesibHoe o6opygoBaHue

Tpeb6oBaHusa k C/ n BcnomoratenbHomy obopygoBaHuio — no 4.9.1.

4.16.2 MNoarotoBKa K M3MepeHusam

MoaroTtoBKka K M3MepeHuam — no 4.9.2.

4.16.3 MNpoBegeHne namMepeHuni

4.16.3.1 TMoprotoBuTeNbHbIE onepauun — no 4.3.3.2.

4.16.3.2 MATHO ONTUYECKOro 30HA4A yCTaHaBNMBalOT B 06/1aCTb 0XUAAEMOro pacrnosioKeHUs HyneBoW
TOuYkM (B 061aCTb reoMeTpPUYEeCcKoro LeHTpa) UcnbiTyeMoro obpasua v nepemMelleHrneM KOOpAUHATHOIO CTONn-
Ka Jo6mBalTCA MUHUMAILHOTO (hOTOCUTHA A C BbIXO4a UCNbITyeMoro obpasua.

4.16.3.3 PernctpumpytoT nokasaHma X1uvylunHANKaTopoB NOABMXKEK KOOPAMHATHOIO CTOJINKA.

4.16.3.4 VicnbiTyeMblit 0obpasel, BblAepXMBaOT B TeUeHWe 3a[aHHOro BPEMEHW, yKas3aHHOro B TY Ha
KOOpAMHATHbIN hoTOoANOA, KOHKPETHOro Tuna.

4.16.3.5 MNMepemeLLeHneM KOOpPAUHATHOrO CTOMIMKa NOBTOPHO A06MBAKTCA MUHMMAIBHOTO doTOCUrHana
C BbIXO4a UCNbITyeMOro obpasua v perucTpupyroT nokasaHus x2 vy2 MHANKaToOpPoB MOABUXEK KOOPANHATHOIO
CTOJINKA.

4.16.4 O6paboTKa pe3ynibTaTtoB

4.16.4.1 [peid Hynesoli Toukn XO(E), MKM, BbIYMCAAKOT N0 oOpMyiam:

- M0 HanpasfeHUo 0Cu X

*0 (0-]|x1*x2|; 49)
- N0 Hanpas/IeHNO OCK Y
Yo(H vy,-vy2 (50)
- 06WWiA apelidy HyNeBOW TOUKM
X0(?)=" X1-*2)2+(Y1-Y2>2- (51)
4.16.4.2 MorpelwHOCTL onpeaeneHvs gpeida HyneBoi TOUYKM KOOPAMHATHOro hoToaMofa He AO0/HKHA

BbIXO4MTb 3a npegesbl nHTepsana 20 % c 3agaHHoOn BeposTHOCTLO P = 0,95.
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4.17 MeTopg onpepgenieHns KoahduruneHTa oOTO3/IEKTPUYECKO CBSA3N MHOIO3/1EMEHTHbIX
(POTO3/1EKTPUYECKOTO NOJIYNPOBOLAHNKOBOIO NPUEMHMKA MU3/1y4eHUs 1 hOTONPUEMHOro
yCTpoicTBa

4.17.1 CpeactBa namepeHuii u BcromoraTesibHoe 060pyAoBaHue

4.17.1.1 TpeboBaHus kK CM n BcnomoratensHomy obopygosaHuio — no 4.1.1.1— 4.1.1.3.

4.17.1.2 TpeboBaHMA K UCTOUHUKY M3/yvyeHns — no 4.1.1.4.

4.17.1.3 TpeboBaHus K mogynatopy — no 4.8.1.3.

4.17.1.4 OnTndyeckasa cuctema [oO/HKHA POPMUPOBATb B MSIOCKOCTU (DOTOUYBCTBUTESIbHBIX 3/IEMEHTOB
ncnbITyemoro obpasua NATHO ONTUYECKOro 30HAa, MakCHMasibHbIA pasmep KOTOporo cneayeT Bblbupatb B CO-
OTBETCTBUM C TpeboBaHmsaMn TY Ha PIMM nam PMY koHKpeTHoro Tuna. Ecnun takme TpeboBaHMA OTCYTCTBY-
0T, TO pasmep nATHa ONTUYECKOro 30HAa, B npepesiax KoToporo cocpefoToyeHo He meHee 90 % Mol HOCTH
najawLero n3slydeHusi, He AO/HKEH NpeBblaTb CyMMapHOro pasmepa 3adeKTUBHON (DOTOUYBCTBUTENbHO
naowaan n 3asopa mexay oTouyBCTBUTE/IbHBIMU 3/1IEMEHTaMU.

4.17.1.5 HanpsxxeHue (TOK) dpoTocurHana npv nonagaHum nsTHa U3AyvyeHuss Ha hOTOYYBCTBUTESbHbIN
3N1eMeHT ucnbiTyeMoro obpasua LO/MKHO(40/DKEH) NpeBbIWAaTh HanpskeHue (TOK) Wyma He MeHee 4yeMm B
100 pa3 n HaxoguTbCA B npegesiax MHaMMYECKOro AuanasoHa, ecnim MHOe He yCTaHoBfieHo B TY Ha P 3rN
unn @Y KoOHKpeTHoro tuna.

4.17.1.6 TpeboBaHMs K KOOpAUHATHOMY CTONMKY — Mo 4.9.1.10.

4.17.1.7 KommyTaTop go/mkeH obecneuvmBaTtb nooyepegHoe MNoAkNtyYeHne pOTOYYBCTBUTENbHbLIX 3se-
MEHTOB K YCUNUTENIbHOMY YCTPONCTBY.

4.17.1.8 TpeboBaHus K yCUANTENbHOMY yCTpoiicTBY — no 4.8.1.4—4.8.1.9.

4.17.1.9 TpeboBaHus K peructpupyrowiemy npunoopy — no 4.1.1.6 n 4.5.1.5.

4.17.2 TloarotoBKa K U3MepeHUsam

4.17.2.1 WV3mepeHune npoBogsaT Ha paboyem mMecTe Wau ycTaHoBKe (CTeHAae) (cm. pucyHok 11).

1 — UCTOYHWK U3NyYeHus; 2 — mMoaynsATop; 3 — onTuyeckas cuctema; 4 — ncnbITyeMblil obpasel; 5 — KoopAWHaTHbIA CTOMVK;
6 — KoMMyTaTop; 7— ycunuTenbHoe YCTPOINCTBO; 8 — perncTpupytowmii npuéop

PucyHok 11 — CTpyKTypHas cxema paboyero mecrta, yCTaHOBKW (CTeHAa) 4518 NPOBeAeHUs] U3MepeHuii
KoaphuLmeHTa POTO3NNEKTPUUECKON CBSA3M MHOr03/1eMEHTHbIX ®IMM 1 Oy

4.17.2.2 Pa6oyee mecTo credyeT NoAroToBUTb K paGoTe B COOTBETCTBUM C TPEGOBAHUSMU UHCTPYKLUM

No NPOBEAEHNIO U3MEPEHUA n/nnm ¢ TpeboBaHUAMM No NOArOTOBKE NPMOBOPOB K M3MEPEHUAM, NPUBEAEHHbLIMM
B UHCTPYKUMM MO WX 3KCnayaTauumn; YCTaHOBKY (CTEHA) — COr/lacHO 3KCnayaTauMoHHOW AOKYMeHTauuu.

4.17.3 TlpoBefeHne N3MepPEHUIA

4.17.3.1 Knumatunyeckue ycnosusi nposegeHus namepenunin — no 4.1.3.1.

4.17.3.2 MogrotoBuTenbHble onepauun — no 4.1.3.2.

4.17.3.3 T9THO ONTMYECKOro 30HAa cregyeTt cokycnpoBaTb Ha OAUH M3 (DOTOYYBCTBUTESbHbLIX 3ne-
MEHTOB UCMbITYEMOro obpasua u fobuTbCA MakcuManbHOro gpoTocurHana l/vakc Ha Bbixoge 06/1ydaemoro
3anemMeHTa.

4.17.3.4 ONTMYeCKUn 30HA, NepeaBuUralwT BAOMb SIMHENKN B CTOPOHY COCEAHMX (DOTOYYBCTBUTE/bHbIX
3N1eMEeHTOB A0 Tex nop, noka YoTOCUrHa Ha BbIxoAe 06/1y4aemMoro afieMeHTa He cTaHeT paBHbIM 0,54Ymakc, 1
perncTpupyroT COOTBETCTBYIOLLME MOKa3aHMA X1 U X2 MHAMKATOPHOrO MUKPOMETpa.

4.17.3.5 OnTuyecknii 30HA yCTaHaBMBAKT B NOJIOXEHNE, COOTBETCTBYIOLLEE YC/IOBUIO

—*1 +X2
2

x (52)
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4.17.3.6 HanpshkeHne pOTOCUTHaNOB U3MEPSIOT Ha BbiXOA4e 06/YYEHHOro M COCeAHUX C HUM Heoby-
YEeHHbIX 3/IEMEHTOB. UMC/I0 1 pacnosioxXeHne Heob/TyYeHHbIX 3/1IEMEHTOB, NOAJeXalMX KOHTPOJI, AO0/DKHbI
6bITb YkasaHbl B TY Ha ®3MM nnm ®rY KoHKPEeTHOro tuna.

4.17.3.7 VicnbiTyeMblli obpasel, nepemelialoT B crefylollee nonoxeHve, obecneymBas BbINOSIHEHNE
n3mepeHuii B cooTBeTCTBMM € 4.17.3.2—4.17.3.6 AN APYrnx 3€MeHTOB.

4.17.4 O6paboTka pe3ynbTaTtoB

417.4.1 KoadhdpunumeHT hotoanektpuueckoin cesasn KpCB OTHOCUTENbHLIX eAnHULAX Mexay oTo4vys-
CTBUTE/IbHLIMWU 3/1IEMEHTaMU MHOrodsieMeHTHOro ®3MMM wav Py BbluMCAAKT No opmyrie

K dh.c=TE53)
roe UCH —  HanpsxeHue potocurHana ¢ HeobsiydeHHOro hoTovyBCTBUTENBLHOIO 3/1IeEMeHTa, B;
Uco — HanpseHue potocurHana ¢ 061y4eHHOro )OoTOUYBCTBUTENBHOIO 3/1eMeHTa, B.
4.17.4.2 MorpewHoCcTb onpegeneHns koaduuymeHta doTosnekTpuyecko ceasn OIMM n Oy He

JOJ/DKHA BbIXOAWTb 3a Npegensl nHtepsana +3 % ¢ 3agaHHol BeposATHocTbio P = 0,95.

4,18 MeTop onpefesieHUst HepaBHOMEPHOCTU YyBCTBUTENbLHOCTU (POTO3/IEKTPUUYECKOTO
NnoslynpoBOAHNKOBOrO NPUEMHUKA U31YyUYeHUsS 1 (DOTONMPUEMHOIO YCTPOMCTBA MO 3/1EMEHTY

4.18.1 CpeactBa namepeHuii n BcnomoratesibHoe o6opyaoBaHue

4.18.1.1 TpeboBanusa k C n BcnomoraTesisHoOMy o6opygosaHnio — no 4.1.1.1—4.1.1.3.

4.18.1.2 TpeboBaHMA K UCTOUYHUKY U3NnyvyeHms — no 4.1.1.4.

4.18.1.3 TpeboBaHusa kK mogynstopy — no 4.8.1.3.

4.18.1.4 MakcuMmanbHbIli pasMep NATHaA ONTUYECKOro 30HA4a Ha (POTOYYBCTBUTE/IbHON NOBEPXHOCTU UC-
neiTyemoro obpasua cnegyeT BbloMpaTb B COOTBETCTBUN € TpeboBaHuAamu TY Ha PIMM unm 1Y KOHKpeTHOo-
ro Tuna. Ecnu Takme Tpeb6oBaHUSA OTCYTCTBYHOT, TO MakCMMasbHblii pa3mep NATHa B paboyem gnanasoHe cnek-
Tpa, B npefenax KOTOPOro cocpenotoyeHo He meHee 90 % MOLWHOCTM NajaroLwero U3fniydyeHwus, He [OJIKEH
npesbiwaTb 0,2 pa3mepa (POTOYYBCTBUTENILHOIO 3/1€MEHTa, BAOJIb KOTOPOro OnpefesiaioT HepaBHOMEPHOCTb
YyBCTBUTE/ILHOCTH.

4.18.1.5 HanpsikeHune (Tok) choTOCUrHasa npu nosiHOM nonagaHumy NATHa onTUYecKoro 3oHga Ha oTo-
YyBCTBUTE/IbHYIO MOWaAb UCMbITYeMOro obpasua [0/IKHO(40/KeH) He MeHee yem B 100 pa3 npesbllatb
HanpshkeHue (TOK) Wyma U HaxoAuTbCA B npefenax guHamuyeckoro avanasoHa P3N uam eriy.

4.,18.1.6 TpeboBaHMsA K yCUANTENIbHOMY YCTpoicTBY — no 4.8.1.4—4.8.1.9.

4.18.1.7 TpeboBaHuA K peructpupytoemy npnoopy — no 4.5.1.5.

4.18.1.8 TpeboBaHMA K KOOpAUHATHOMY CTOMMKY — Mo 4.9.1.9.

4.18.2 MNoarotoBKa K M3MepeHusam

MoprotoBka K n3mepeHnsam — o 4.9.2.

4.18.3 NpoBeaeHne U3MepeHuin

4.18.3.1 MNpoBeaeHne mamepeHuin — no 4.9.3.1—4.9.3.3.

4.18.3.2 VicnbiTyemblii 0bpasel, nepemelwjaoT B nosiokeHve (cM. 4.18.3.3) u perucTpupytoT COOTBET-
CTBYHOLUME 3HAYEHUS HanpshkeHWii hoTocuUrHana 1M KoopAMHaTbl NOMOXEHNUS CTOMKA.

4.18.3.3 lMocneposBartesibHOE NepemelleHne UCMbITYyeMoro obpasua B Kaxayt CTOPOHY OT MOJIOXEHUs,
COOTBETCTBYIOLLEIN0O MakCMMasIbHOMY HarnpshkeHuto poTocurHana, u m3MepeHue HanpsxeHus (Toka) ¢oTto-
CUrHana nNpoaosKalT A0 Tex nop, noka NATHO ONTUYECKOro 30HA4Aa He JOCTUTHET Kpas naowaan obpasua, npu
kotopoMm Uc = 0,05 UMKG PeructpupyloT COOTBETCTBYIOLME 3HAYEHMA KoopauHat x1 u x2. Lar, ¢ KoTopbIim
nepemMeLlaeTca MATHO ONTUYECKOrO 30HAA, W YNCNO PErUCTPUPYEMbIX TOYEK [O0/DKHbI ObiTb YCTaHOB/IEHbI B
TY Ha ®3MMMN nnn Iy KoHkpeTHoro Tuna. MNpy OTCYTCTBMU Takux TpeboBaHWii YMCI0 TOYeK AO/HKHO ObiTb He
mMeHee 10.

JonyckaeTca NpMMeEHATb CUCTEMbI aBTOMATUYECKOl perncrtpaumm gaHHbix (M3BM co cneunanmampo-
BaHHbIM MO, camonucubl U T. 4.) Y YCTpOcTBa aBTOMaTMYeCKOro nepemMeLLeHns KOopAMHaATHOrO CTOMMKa.

4.18.4 O6paboTKa pe3ynbTaToB

4.18.4.1 CTpoAT rpadmk 3aBUCMMOCTU HanpsxeHusa (Toka) dpotocurHana Uc(/c) OT NOMOXEHUS NATHA
ONTUYECKOro 30HAa Ha POTOYYBCTBMTENbLHOM MOBEPXHOCTU ucnbiTyemoro obpasuya Uc(lc) = f(x). Mpaduk 3a-
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BYCUMOCTU HanpsxeHus dgpotocurHana Uc OT NOSIOXKEHUs NATHA ONTUYECKOro 30H4a Ha DOTOYYBCTBUTE/ILHOM
NOBEPXHOCTM UCMbITYyeMOro obpasua npueeseH Ha pucyHke 12.

PucyHok 12 — pachuk 3aBUCUMOCTY HanpshxeHust potocurHana Uc oT NoSIOKeHKs1 NSITHA OMTUYECKOro 30HAA
Ha (DOTOUYBCTBUTE/ILHO NMOBEPXHOCTU WUCMBITYEMOro 06pasLa

4.18.4.2 Ha rpadvke (cM. pycyHOK 12) oTmeyvaloT KoopguHaTbl X3 U X4, COOTBETCTBYIOLLME Havany u
KOHLY (DOTOYYBCTBUTENbLHONM NAOWAaAM 3N1EMEHTA, BbluMcnseMble No hopmynam:
X3 = X1+d, (54)
xA=x2-d, (55)

roe d — MakcuMMasibHbIl pa3mep NATHa ONTUYECKOro 30HA4a, MKM.
4.18.4.3 BHyTpn wuHTepBana (x3 — x4) oTmedvatoT MakCuMasibHOe Uc makc(lc Makc) U MUHUMasbHOe
AC.MUA.MUH) HanpsxeHue (TOK) choTocurHana.

HepaBHoOMepHOCTb yyBCTBUTENLHOCTU PN 1 ®Ir1Y no anemeHty XY) B OTHOCUTE/IbHbIX eAuHK-
o]

Lax BbIYMCASAIOT MO (hopMyiam:

AS(xy) _ “c.MaKc "C.MMH

S "
cp c.cp

(56)

rage Ucmakc, UcMuH, UCcp — COOTBETCTBEHHO MakCUMasibHOe, MUHMMasibHOe U cpefHee apudmeTvye-
CKoe 3HauyeHue HanpshkeHus otocurHana ®IAMM nam MY Ha yyacTtke rpa-
gmka (x3— x4), B;

AS(Xy) _ “cmakc “c.MWH

Scp /c.cp

(57)

rae /cMakc, /ICMvH, /ccp —  COOTBETCTBEHHO MakCMMaslbHOEe, MUHMMasilbHOe U cpefHee apudMeTnyeckoe
3HaveHue Toka gpoTocurHana eI wnn Py Ha yyactke rpagmka (x3— x4), A.

4.18.4.4 MorpelHoCTb onpefeneHna HepaBHOMEPHOCTU YyBCTBUTETbHOCTU PN 1 PITY no anemeHTty
He JOJ/DKHa BbIXOAMTL 3a npepensl nitepBana 20 % ¢ 3agaHHol BeposATHOCTbO P = 0,95.

4.19 MeTog onpeaeneHns aHepreTMUeCcKMx xapakTepucTuk goToToka 1 HanpsXXeHus
poTocurHana oTo31EKTPUYECKOro NoYyNPOBOAHNKOBOIO NMPUEMHMKA U3yYeHUs
1 choTonpuemHoro ycTpoiictea

4.19.1 CpeactBa namepeHuii n BcnomoraTtesibHoe 06opyaoBaHue

4.19.1.1 TpeboBaHus k CU n BcnomoratensHomy obopygosavmio — no 4.1.1.1—4.1.1.3.
4.19.1.2 TpeboBaHMs K UCTOUYHWUKY U3sydyeHnss — no 4.1.1.4.

4.19.1.3 TpeboBaHusa k mogynsatopy — no 4.8.1.3.

4.19.1.4 TpeboBaHusa K ycunutenbHomy ycTpolictey — no 4.8.1.4—4.8.1.9.

4.19.1.5 TpeboBaHusa K pernctpupytowemy npunéopy — no 4.5.1.5.

4.19.1.6 TpeboBaHMs K UCTOYHUKY nNuTaHms — no 4.1.1.5.

4.19.2 TloarotoBKa K U3MepeHusam

MoprotoBka K namepeHnam — no 4.8.2.
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4.19.3 TpoBegeHne namepeHuni

4.19.3.1 Knumatuyeckue ycnosust NpoBegeHus namepeHunin — no 4.1.3.1.

4.19.3.2 YcTaHaB/MBaloT HayaslbHOe 3HavyeHue NoToka U3flydeHus, NpyM KOTOPOM 3HayeHus hoToToKa U
HanpsbkeHns oTocurHana B ABa-TpW pasa npesbllatoT 3HAYeHUss TEMHOBOIO TOKa W HanpskeHus Lyma, u
M3MepSAT COOTBETCTBYIOLME 3HAYEHUS NOTOKa U3nydeHus PO, potoToka /0, ecnn MHOEe He YCTaHOBJ/IEHO B
cTaHgapTax wiv TY Ha ®3MM unu Pr1Y KOHKpeTHoro Tuna.

4.19.3.3 MeTog pacyeTa MoToKa U3Ny4YeHUs npuBeneH B NpUIoXeHun b.

4.19.3.4 YBenuumBaloT NOTOK U3y4YeHUs MU NMOBTOPHO M3MEPSIOT NOTOK M3nydveHus @-, potoTok /¢y, Ha-
npsbkeHue cpotocurHana Ucj. Yncno Toyek, He06X0AMMbIX A/151 onpefesieHns HepreTuyecknx xapakTepucTuk
hoTOTOKA MM HaNpsXeHusa doTocurHana, Ao/HKHO ObITb He MeHee 10, a Agnana3oH U3MEHEHUs NoToka U3ny-
yeHnss — He MeHee 104 OTHOCUTE/IbHO HayanbHOro 3HavyeHuns @0, ecnu gpyrne TpeboBaHWs He YCTaHOBMEHbI
B TY Ha ®IMM nnn ®Ir1Y KoHKpeTHOro Tuna.

4.19.4 O6paboTka pe3ynbTaToB

4.19.4.1 CTpoAT rpaddukM 3HepreTUYecKon XapakTepucTuUKM (OOTOTOKA W HanpsxeHus doTocurHana
Ih=1/(P)nl. = /(D).

4.19.4.2 TorpewwHocTb onpefeneHns aHepreTMyecknx XxapakTepucTnk poTtoToka 1 HanpskeHus ¢oTo-
curHana ©3MM n ®MNY He gommkHa BbIXOAWTb 3a npedenbl MHTepBana +10 % c 3agaHHOl BepPOSATHOCTbHO
P - 0,95.

4.20 MeTog onpefesieHna AMHaMUYeCcKoro AuarnasoHa (PoTo3/IeKTPUYECKOro
NoONyNpPoOBOAHUKOBOrO NMPUEMHMKaA N31yvyeHns 1 hoTONPUEMHOro yCcTpoicTea

4.20.1 CpeactBa uaMepeHuini n BcnomoraTesibHoe o6opygoBaHue

4.20.1.1 TpeboBaHua k CU n BcnomoratensHoMy obopygosaHnio — no 4.1.1.1— 4.1.1.3.
4.20.1.2 TpeboBaHMsA K UCTOUYHUKY U3nyyeHns — no 4.1.1.4.

4.20.1.3 TpeboBaHusa k mogynstopy — no 4.8.1.3.

4.20.1.4 TpeboBaHMA K yCUAUTENbHOMY yCTpoiicTBy — no 4.8.1.4—4.8.1.9.
4.20.1.5 TpeboBaHuA K peructpupytoemy npnoopy — no 4.5.1.5.

4.20.1.6 TpeboBaHMsA K UCTOYHUKY nuTaHms — no 4.1.1.5.

4.20.2 MNoarotoBKa K U3MepeHusam

MogrotoBka K nuamepeHnsm — o 4.8.2.

4.20.3 MNpoBegeHne namepeHuni

MpoBeaeHne nsmepeHuii — no 4.19.3.

4.20.4 O6paboTKa pe3ynbTaToB

4.20.4.1 CTposT rpaduk aHepreTMyecKkoil XxapakTepucTukn, Mcnonb3ys chopmyny

/d).n -/'Cb.KpVIT _No (58)

d.n

roe /ST —  dOTOTOK B NAaBUHHOM pexume, A;
I KUT —  KPUTMYECKMn choToTOoK, A.

padhk aHEpPreTNyYecKon xapakTepUCTUKN NPUBEAEH Ha pUCyHKe 13.

PucyHok 13 — Mpachuk sHEepreTn4eckon xapakTepucTmkm
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Mo rpadunky aHepreTUYeCcKoin xapakTepuCTUKM ONpesenstoT KPUTUUYECKYID MOLLHOCTb U3NnyyeHus ®kou,
BT (7im), @3N nnm Ory. OTKNOHEHNE OT IMHENHOrO 3akoHa 3aBucumocTn /'ch= f(P), U'c = f(d) cneayet BbIOK-
paTtb B COOTBETCTBUN C TpeboBaHmaMU TY Ha MMM nnm Y KOHKPETHOro Tuna, Npu OTCYTCTBMM TpeboBaHuii
OTK/IOHEHWE NPUHUMaOT paBHbIM 20 %.

Mpy HEO6XO0AMMOCTM YPOBEHb OTK/IOHEHWST 3HEPreTUYECKON xapakTepmucTukn ©3MM unn Oy oT NnHe-

HOro 3akoHa ykasbiBaloT B TY Ha P3N nnu Py KoHKpeTHoro Tuna.
4.20.4.2 Tlopor 4yBCTBUTENIBHOCTW B 3a[aHHOi nosoce yactoT ®n, BT (/iM), BbIUMCAAT No hopmyne

¢ =0 -J&f (59)

KB '

roe @ — nopor 4yBCTBUTENbHOCTW B €AUHWMYHO NO0Ce 4acToT, BblUMCASEeMbI no copmyne (29),
BT-Iy'22 (nmTy"1/2)

4.20.4.3 [nHamunyeckunii gnanasoH [, B OTHOCUTE/bHbIX egMHULAaX BbIYUMCASOT No hopmyne

n ® Kput an

Ecnu TpeboBaHuAa K guHamuyeckomy guanasoHy ®3MMM nin Iy yctaHOB/IEHbl OTHOLWEHMEM Hamnpsxe-
HUA poToCcurHana C 3afaHHbIM YPOBHEM WUCKaXEHWSA K HanpsXeHWto LWyma, AOoMycKaeTca onpenensaTtb AUHa-
MUyeckuii auanasoH no MeToAy, NPMBEAEHHOMY B NpUIoxeHumn .

4.20.4.4 MorpelwHoCTL onpeeneHua anHammuyeckoro gvanasoHa ®IMM n Gr1Y He gos/mKHa BbIXOAUTH

3a npegensl nHTepeana +15 % c 3agaHHoOl BepoATHOCTbI P = 0,95.

421 MeTtop onpegesnieHNss YaCTOTHbIX XapakKTePUCTUK POTOIIEKTPUYECKOTO
NoNyNnpoBOAHUKOBOIrO NMPUEMHUKa N31ydyeHns n 0oTONPUEMHOr0 YCTPOIACTBa, BK/IOYas
CTaTUYeCKy YyBCTBUTE/IbHOCTb, YAE/bHbI MOPOr YyBCTBUTENIBHOCTHU, YAEbHYIO
OBHapyXuUTesIbHYH0 CNOCO6HOCTb

4.21.1 CpeacTtBa usMepeHuin 1 BcnomoraTesibHoOe o6opyaoBaHue

4.21.1.1 Tpe6oBaHusa Kk CU 1 BcnomoratesibHOMy o6opyaoBaHnio — no 4.1.1.1—4.1.1.3.

4.21.1.2 TpeboBaHMA K UCTOYHUKY M3Ty4eHns — no 4.1.1.4.

4.21.1.3 TpeboBaHus K mogynatopy — no 4.8.1.3.

4.21.1.4 TpeboBaHus K UCTOYHUKY nNuTaHms — no 4.1.1.5.

4.21.1.5 TpeboBaHuA K yCUANTeNbHOMY ycTpoiicTBy — no 4.8.1.4-4.8.1.9.

B kauyecTBe ycunMTeNbHOro YCTPOMCTBa cnepyeT NPUMEHATb CEe/IEKTUBHLIM nepecTpanBaemblii yCcuaum-
TeNb WM aHanMsaTop CnekTpa, obecnednBarLnii UI3MepeHuss B guanasoHe 4actoT oT 2 go 20 000 u. dony-
CKaeTcs COBMELLEHVEe YCUNUTENa 1 perucTpupyoLwero npubopa B eAMHOM U3MepUTebHOM npubope.

Uncno npoMexyToUHbIX 4acTOT BHYTPU AMana3oHa A0/MKHO ObiTb He MeHee 10.

Mpn HeobXxoAMMOCTM NPOBELEHNS M3MepeHuli 3a npefenamm ykasaHHOro guanasoHa 4yactoT Tpebosa-
HUSA K YCUIUTEIbHOMY YCTPOWCTBY AO/IKHbI ObiTb YCTaHOBAEHbI B TY Ha ®3MM nnn ®IrY KOHKpeTHoro Tuna.

4.21.1.6 TpeboBaHus K peructpupytouiemy npunéopy — no 4.5.1.5.

4.21.2 TloarotoBKa K N3MepeHnam

4.21.2.1 W3mepeHue NpoBogAT Ha paboyem MecTe Wau ycTaHoBKe (CTeHAE) (CM. pUCYHOK 14).

1— WCTOYHVK N3NYYeHUs; 2 — MOAYJISITOP; 3 — UCTbITyeMblii o6pasel; 4 — WCTOUYHMK NUTaHWSI UCTbITYEMOro 06pasua;
5 — ycunuTesibHoe YCTPOICTBO; 6 — PerncTpupytoLmini npuoop

PucyHok 14 — CTpyKTypHas cxema paboyero Mecrta, YCTaHOBKM (CTeHAA) ANs NPOBEAEHNS U3MEPEHWIA
YacTOTHbIX XapakrepucTvk ®3M n eriy
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4.21.2.2 Paboyee mecTo cnegyeT NoAroToBUTb K paboTe B COOTBETCTBMM C TPEOGOBAHMAMU UHCTPYKLNN
No NPOBEAEHMNIO U3MEPEHUIA n/nnn TpeboBaHUAMN MO NOATOTOBKE MPUGOPOB K M3MEPEHUAM, NMPUBEAEHHbIMU B
WHCTPYKLMM MO WX SKCnayaTauumn; yCTaHOBKY (CTEHA) — COrlacHO aKcnayaTalMOoHHOW AOKYMeHTaL MK,

4.21.3 TlpoBegeHue U3MepeHui

4.21.3.1 Knumatuyeckue ycnosus npoBefeHns uamepeHnin — no 4.1.3.1.

4.21.3.2 lMoprotoBuTeNbHbIE onepauun — no 4.3.3.2.

4.21.3.3 HanpshkeHne (Tok) wyma u HanpsbkeHune (TOK) choTocurHana m3MepsitoT Ha BCEX BblOPaHHbIX
yacrtoTax, jiexallimx BHyTpu auanasoHa, no 4.8.3.

4.21.4 O6paboTka pe3ynibTaTtoB

42141 [na Kaxgoro 3Ha4YeHUs 4acTOTbl CMEKTPasibHYH MIOTHOCTb HanpshkeHus wyma Umf, By 1/2,
n Toka wyma /wf, A-f'ul2 plumcnatoT no dopmyiam:

"
u = r 61
!t JAf:-) (1)

/
62
1] 1 Af ( )

rae Umj —  HanpsbkeHue wyma Ha /-i yactoTe, B;
[/a3kB/ — 3kBMBasieHTHas WymoBas nosoca Ans /-i yactotbl, 'L,

/wj — TOK Wyma Ha /-ii yactoTe, A.

4.21.4.2 To paccYuTaHHbIM 3HAYEHUSIM CMEKTPasIbHOl MIOTHOCTU HaNpshKeHUst (Toka) LWyma CTPoAT rpa-
ukn YyacTtoTHbIX xapakTepuctuk Uluf= (0. /wf~ d(0-
4.21.4.3 [nA Kax[oro 3HA4YeHWsl 4acToTbl pacCyYUTbIBAOT BOJILTOBYK (TOKOBYH) YyBCTBUTE/BHOCTb

2u (S/), yaenbHblii NOpor YyBCTBMTENTbLHOCTU ® N 1 yAebHYI 06HaPYXUTENbHYI0 CNOCO6HOCTL (D*), nsamepse-

Mble M0 4.10 n 4.11, n CTPOAT rpadnkn NX YacTOTHbIX Xapaktepuctuk = /), S, = qf), ®n = dxf), D* = ().

4.21.4.4 TlorpelHocTb onpeaeneHnsa YaCcTOTHbIX XapakTepUCTUK C 3aaHHOI BEpOSATHOCTbLIO P = 0,95 He
JOJKHa BbIXOAUTL 3a Npefensl nHTepsana:

+13 % — gNsa cTaTM4eckoin YyscTBUTEbHOCTU ®IMM n OYy;

+16 % — Ana yaenbHoro nopora 4yscteutenbHoctn ®3MM n Oriy;

+16 % — Ana yaenbHoW o6HapyXuTtenbHoli cnocobHocTn G n Ory.

4.22 MeTopa onpeaenieHUs OTHOCUTE/IbHOW CNeKTPasibHOM XapaKTepPUCTUKN YyBCTBUTE/IbHOCTU
POTOS/IEKTPUYECKOT0 MOSTYNPOBOAHUKOBOIO NpPUEMHMKA U3/Ty4YeHUs 1 (POTONPUEMHOr0
yCTpoicTBa

4.22.1 CpeactBa uaMepeHuii 1 BcnomoratenbHoe o6opyaoBaHue

4.22.1.1 TpeboBanusa k CM n BcnomoraTesisHOMy o6opygosaHuio — no 4.1.1.1—4.1.1.3.

4.22.1.2 TpeboBaHMA K UCTOUYHUKY U3/yveHns — no 4.1.1.4.

4.22.1.3 VICTOYHMK U3NyYyeHusa cnefyeT BblGupatb B 3@aBUCMMOCTU OT 06M1aCTW CNEKTPasibHON XapakTe-
PUCTUKN YyBCTBUTE/IbHOCTM UCMbITYEMOro o6pasua.

4.22.1.4 TpeboBaHua K mogynatopy — no 4.8.1.3.

4.22.1.5 MoHOXpomaTop AO/DKEH ObITb cOrflacoBaH C MUCMbITyeMbiM 06pa3yoM No ChekTpasbHOMY Ana-
nasoHy M3mepeHuii. CnekTpasibHas CeNeKkTMBHOCTb MOHOXpoMaTopa A0/KHa 6biTb He MeHee 60.

4.22.1.6 CnekTpanbHasa MOrpelHoCcTb MOHOXpoMaTopa Ao/mkHa 6biTb He 6onee 0,017] rge J1— anuvHa
BOJSIHbI HACTPOWKM MOHOXpoMaTopa.

4.22.1.7 KoHTponbHoe ®IMM nan Oy fomKHO MMETb M3BECTHYIH OTHOCUTESNIbHYIO CMeKTpasibHY Xa-
pakTepucTuUKy 4YyBCTBUTE/ILHOCTU, OMpefesiseMylo Mo ypoBHO B WHTepBasie 0,1—1,0 makCcMMasibHOro 3Ha-
YeHUsa XapakTepuUCTUKM C MOrpeLlHOCTbIo, KoTopas He AOoJKHa BbIXOAUTL 3a npefensl UHTepBana 4 % c
3a/laHHON BeposATHOCTLIO P = 0,95.

4.22.1.8 KoHTpOAbHbIN(0e) ®IMM nam ey aomkeH(Q0MKHO) 6bITb /IMHEHbIM BO BCEM AMana3oHe u3-
MepsieMbIX MOLLHOCTel n3nyyeHus. OTKIOHEHWE OT IMHEeNHOCTM — He 6onee 1 %.
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4.22.1.9 [lonyckaeTcs NpuMMeEHeHne KOHTponbHoro ®3MM wuam Y ¢ NorpewHoCcTbi0 OTHOCUTENbHOW
CnekTpasibHOl XapakTepuCcTUKN YyBCTBUMTENLHOCTY, HE BbIXOASALLEN 3a npefesnbl MHTepBana +6 % c 3aaHHON
BepoATHocTbo P = 0,95.

4.22.1.10 TpeboBaHusl K ycunuTenbHOMY ycTpoicTBy — no 4.8.1.4—4.8.1.9.

4.22.1.11 TpeboBaHuAa K peructpupyrouiemy npuoopy — no 4.5.1.5.

4.22.1.12 KOHCTPYKLMSA YCTaHOBKM AO/HKHa obecneynBaTtb paBeHCTBO ONTUYECKUX AJIMH MyTeld OT MCTOou-
HVKa U31y4yeHUs 00 KOHTPosibHOro ®3MM mnan ®rY n oT UCTOUHMKA U3NYyYeHUs 0 UCNbITyeMoro obpasua. AT-
mMocdepa, yepes KOTOPYH MPOXOAWT MU3fydyeHue, [0/DKHA ObiTb O4MHAKOBOW MO BA&XHOCTU, COAEPXaHNIo yrne-
KMCNOro rasa v Apyrmm npumecsm, UMeroLWmMM NosoChkl NOrOWEHNS B CNEKTPaNbHOM Auana3oHe U3MepeHuid.

4.22.2 TlogrotoBKa K U3MepeHUsam

422.2.1 M3mepeHne nNpoBoaAaT Ha paboyeM mecTe WM yctaHoBke (cTeHae) (cM. pucyHok 15). Jonycka-
eTCcsl CoBMeLleHne npnubopoB nosunumii 4-9 B eguHblii(bie) npnbop(bl).

1— WCTOYHUK M3/yYEeHUs; 2 — MOAYNATOP; 3 — MOHOXPOMATOP; 4 — KOHTPOJIbHbIA(0e) ®IMM nam ¢y,
5 — ycunutenibHoe YCTPOMCTBO KOHTPO/IbHOro ®3MM wam ®r1Y; 6 — perncTpupyroLwmii npuéop; 7 — UcnbITyeMblil obpasel;
8 — ycunmTesibHoe YCTPOICTBO; 9 — PerncTpupytowmii npuoop
PucyHok 15 — CTpyKTypHas cxema paboyero Mecra, yCTaHOBKM (CTeHAa) 419 NPOBEAEHNS 3MEPEHUIA OTHOCUTESIbHOM
CMEKTPasIbHON XapakTepuUCTUKN YyBCTBUTENbHOCTY O3 1 Pr1y

4.22.2.2 Paboyee mecTo cnegyeT NoAroToBUTbL K paboTe B COOTBETCTBUM C TPEOOBAHUSAMWU UHCTPYKL MUK
no NPOBEAEHNI0 U3MEPeHN n/nnu TpeboBaHMAMMN NO NOLATOTOBKE NMPUOOPOB K U3MEPEHUAM, NPUBEAEHHbIMU B
WMHCTPYKUMN MO UX 3KChyaTaunn; yCTaHOBKY (CTEHA) — COrfiacHoO aKcnayaTalMOHHON OOKYMeHTaLuMu.

4.22.3 TMpoBegeHne N3MepeHuii

4.22.3.1 KnumaTtuyeckne ycnosusi NpoBeaeHns namepeHuin — no 4.1.3.1.

4.22.3.2 OTHOCUTEJIbHYIO CNEKTPA/IbHYI0 XapaKTepPUCTUKY YYBCTBUTENLHOCTM ONpeaensaoT npy Moaynu-
pPOBAHHOM U HEMOZAY/IMPOBAHHOM W3/TyYeHUN B 3aBUCUMOCTU OT Tuna ®3MM wam ery.

4.22.3.3 VcnbiTyemblii 0bpasel, noMellalT B NoCafoyHOe MEeCTO M3MEepUTEsbHOM YCTaHOBKM (CTeHAA)

WM BCMOMOraTesibHOro YCTPOMCTBa M NOACOEANHSAIOT €r0 K YCUNNTEIbHOMY YCTPOCTBY (NpY HEOBXOAMMOCTH).
4.22.3.4 YcTaHaB/MBalOT COMPOTUB/IEHNE HArpy3kn 1 paboyee HanpskeHue.

4.22.3.5 HanpaBnswT M3ny4YyeHWe U3 BbIXOAHONM LWENM MOHOXpomMaTopa Ha WCMbiTyeMmblli obpasel,
KOHTpO/bHbIV(0e) ®IAMM nam ®MY myctaHaBnuealoT Tpebyemoe 3Ha4YeHne NoToka, MakCuMasibHoe 3Ha4YyeHue
KoToporo ®makc, Br, AO/KHO Y40BNETBOPATL YC/I0BUIO

GDMaKC <103 -d)n '-JAaquqE A f:_,KB .

Mpy HEO6X0AMMOCTU MakcuMasbHOe 3HayeHue noToka 06ayveHns ykasbiBaloT B TY Ha ®3MM nam ony
KOHKpEeTHOro tuna.

4.22.3.6 YcTaHaBNMBalOT AJINHY BOJIHbI, COOTBETCTBYIOLLYIO Hayany CMeKkTpasibHOro guanasoHa usmepe-
HWA, 1N PETNCTPUPYIOT CUrHasIbI C KOHTPONbHOrO P3N nam Oy un ucneityemoro obpasua. VISMeHsT ANnHY
BOJIHbI 1 MOBTOPAIOT U3MEPEHUS.

[nnHy BOMHbI A pekoMeHAyeTCs yCcTaHaB/MMBaTb Noc/iefoBaTe/lbHO BO BCEM CMEKTPasibHOM AuvanasoHe
M3MepeHuii Yepes pasHble LWarn CnekTpasbHOro ckaHuposaHus. UYncno waros A0/HKHO 6bITb He MeHee 20 BO
BCEM CMeKTpasibHOM Auanas3oHe, a B 061actu Mmakcumyma (no ypoBHsamM 0,95— 1,0 0T MakcMMasibHOro 3Have-
HMA) OTHOCMTENbHOW CNeKTpasibHON XapakTepucTuku YyBCTBUTESIbHOCTU cenekTuBHoro ®3MM unu ery —
He meHee 5.
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4.22.4 O6paboTKa pe3ynibTatoB

4.22.4.1 OTHOCUTE/IbHYI0 CMEKTPasIbHYI0 XapaKTepucTuky YyBCTBUTESIBHOCTU SAQOTH UCMbITyemMoro 06-
pa3ua Ha AnuvHe BOJHbI J1 NpyU MCNOoMb30BaHUM HECesIeEKTUBHOIO KOHTPOsibHOro ®3IMM wunm @Y sbluncnaoT
no dpopmyne

nX-TX
64
X OH TXnX (64)
MakC
rae NnX — nokasaHue npubopa, perucTpupyrowero curHan B uenu ucnoityemoro ®3MM nam eriy;
TK — nokasaHue npubopa, perucTpupyrowero curHas B Lenn KOHTposbHoro ®3MM unaun ery;
AMAKC nokasaHue npubopa, perncTpupyrowero CUrHasa B LENM UCMbITyeMoro obpasua B Makcumyme

OTHOCUTENbLHOI CNEeKTPasibHON XapakTepuCTUKM YYBCTBUTENBHOCTMY;
TKyake nokasaHue npubopa, PerncTpupyroLero curHaa B Lenm KoHTposaibHoro ®3MM n ¢y B makcumy-
Me OTHOCUTE/IbHOW CNEeKTPasibHON XapaKTepuCcTUKMA YyBCTBUTENBHOCTU UCMbITYEMOro obpasua.

Ecnv ncnbiTyemblli 06pasel, UMeeT He/MHERHY0 3HEPreTUYecKyo XapakTepucTrKy Wan Masblli Mo cpas-
HEHUIO C AManNa30HOM W3MEHEHWS MOLHOCTU W3/TlyYEHUS Ha BbIXOAE MOHOXpOMAaTopa JIMHEeNMHbIA y4acTok,
TO OTHOCWUTE/IbHYIO CMEKTPasibHYK XapakTepuCTUKY YyBCTBUTENbHOCTW ONpeAensioT cnegylowmm obpasom.
YcTaHaBnMBaloT nocnefoBatesibHO TpebyemMble ANMHbI BOSH M OGMBAKTCA HEU3MEHHOIO 3HAYEHUS CUrHania
Ha BbIXOAE UCMbITyeMoro obpasua. PernctpupytT MO cuUrHany Ha BbIXOAe KOHTposbHoro ®3MM wwm ony
MOLLHOCTb MOHOXPOMAaTUYECKOro U3/y4yeHns, najalroLLero Ha NCNbITyeMblil 06paseLl, Ha KaXaoW AnvHe BOJHbI
(M3MeHeHMe MOLLHOCTK AonyckaeTcs ykasblBaTb B OTHOCUTE/IbHbLIX eAnHULaXx).

OTHOCUTE/IbHYK0 CNEKTpasibHYl0 XapakKTepUCTUKY 4YyBCTBUTE/ILHOCTM SA OH Ha AJiMHE BOSMHbl J1 ons
®3MM nnm eIy ¢ HeNUHERHOM 3HEPreTUYECKO XapakTePUCTMKON NpU UCMOIb30BaHUM HECENEKTUBHOIO KOH-
TponbHoro ®3MM wam Gy BbiMMCAAKT No hopmyne

™ (65)
65
Xom T
roe miMvH — MWHUMasIbHOE TMoKa3aHue npm60pa, perncTpupyrouwiero curHan B UENN KOHTPOJIbHOIo

OIMM nnn Priy.

Ecnn B kauectBe KOHTPOIbHOrO ®3MM nan ®IY npuMeHsoT cenekTusHblii ®3MMM, To 3HavyeHne SAGTH
BbIYNCAIAIOT MO hopmyse

TX S X omH 66
X OTH T S ( )
X MaKc
rfleS’/AOTH — oOTHOCWUTENbHAsA cnekTpasibHas XapakTepucTuka 4YyBCTBUTENbHOCTM KOHTposbHoro 3NN
unn Oy Ha gnvHe BOSHbI JT
SXmakc — OTHOCUTE/IbHAasA ChekTpasibHas XapakTepucTuka UYyBCTBUTENLHOCTU KOHTPOsibHOro ®3MMl
nnn ®rY Ha ANvHe BOSHbI, COOTBETCTBYHIOLLEN MakCMMyMy YyBCTBUTENbHOCTU UCMbITYeMO-

ro obpasua.

4.22.4.2 CTposT rpadmk OTHOCUTENIbHOI CNEKTPasIbHOM XapakTepUCTUKN YyBCTBUTENLHOCTU PN nnm
OnysATH=W

Mo rpadhuky onpenenstT NO0XEHNE KOPOTKOBOIHOBOM M A/IMHHOBOJSIHOBOW rpaHuL, YyBCTBUTENbHOCTYU
Ha ypoBHe 0,1 OT MakCMMasibHOro 3HayeHus. Npn HeoBXO0ANMMOCTU TPaHUL bl YYBCTBUTENTbLHOCTU AO/IKHbI ObITb
ycTaHoB/eHbl B TY Ha ®3MMM nan Y KOHKpeTHOoro tuna.

JonyckaeTcs ncnosb3oBatb rpadvk o8 onpeaesieHnss MOHOXPOMaTUYeCcKoh BOIbTOBOWM (TOKOBOWA) UyB-
cTBuTeNnbHOCTU SUA (S/A) ncnbityemoro obpasua Ha A/IMHe BOJHbI J1, BbINOIHUB BblUUC/IEHUSA NO popMyie
(67)

SU)Y = SX 'SUX Makc'
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rae SjKmMakc —  BONbTOBas (TOKOBas) YyBCTBUTENbHOCTb UCMbLITYEMOro obpasua B MakCMMyMe ero crek-
Tpa/sIbHON 4YyBCTBUTE/IbHOCTW, U3MEpPEHHas HenoCpPeACTBEHHO WU BbIYMC/EHHAs MO
dopmyne

/

SU’k MaKc SU cT /0 ! (68)

roe 5ACT — cTaTuyeckasl Bo/bToBasl (TOKOBas) YyBCTBUTE/TLHOCTL UCMbLITYEMOro o6pasua, B/BT;
RK — cnekTpasibHasi NI0THOCTb 3HEPreTUUECKOW CBETUMOCTU UCTOUHMKA, BT/(MKM-CM2).

4.22.4.3 TIOrpelwHoCcTb onpeaeneHns nosioXKeHUs OTHOCUTESIbHOW CnekTpanibHOW XapakTepPUCTUKN YyB-
CTBUTENBLHOCTM NO YpOBHKO 0,1—0,01 OT MakCMMasibHOTO 3HAYEHNs1 B CMEKTPasIbHOM Auana3oHe U3MepeHuit
NpU NOrPeLIHOCTN OTHOCUTE/IbHOW CNeKTPasibHON XapakTepUCTUKM YyBCTBUTENbLHOCTW onopHoro P3N wnn
@Iy, He npesblWwaKwowWwen +4 % c 3agaHHOl BepoATHOCTbI P = 0,95, He AO/HKHA BbIXOAMTbL 3a Npegesibl UH-
Tepeana 11 % c 3agaHHOI BepOSATHOCTLIO P = 0,95. B cnyyae pacnonoXeHns 0THOCUTENbHON CnekTpasibHOM
XapakTepucTukn yyBcTBUTENbHOCTU PIAMM nam Gy B o6nactv Noaoc MNOrNOWeHUs NapoB BOAbl, YI/1eKuc-
NOro rasa v gpyrux npumeceii, a Takke Mpu MOrPEeLIHOCTM OTHOCWUTENbHON CNEeKTpasbHON XapaKTepucTUKm
YyyBCTBUTE/IbHOCTU onopHoro ®3MM wnm @y, He npesbiwatowein +6 % ¢ 3agaHHON BEPOSATHOCTLIO P = 0,95,
NOrpeLlHOCTb He A0/IXKHa BbIXOAMTb 3a npefenbl MHTepBania £15 % c 3a4aHHOoN BeposATHOCTbIO P = 0,95.

4.22.4.4 TlorpelwHocTb onpeaeneHns MOHOXPOMAaTUYECKOW BOMbTOBON (TOKOBOI) 4yBCTBMTE/ILHOCTU
3N nnn MY He fo/MKHA BbIXOAUTL 3a npefensl nHTepBana +17 % c 3agaHHon BeposATHOCTLHO P = 0,95.

4.23 MeTog onpeaeneHns (POHOBbIX XapaKTepUCTUK DOTO3/IEKTPNUYECKOTO
NoSlyNnPOBOAHMKOBOIO NPUEMHMKA N3AyYeHUs 1 (hoTONpPUeEMHOro ycTpoiicTBa, Bk/IKO4Yas
HanpsihxeHne (Toka) Wwyma, HanpsbkeHus (Toka) poTocurHana, BoSibTOBOM (TOKOBOWA)
YYBCTBUTE/ILHOCTU, YAE/IbHOW 06HapYyXUTe/IbHO CNOCOBGHOCTU M yAe/NbHOro nopora
YYBCTBUTENBHOCTU

4.23.1 CpencrtBa naMepeHuii u BcnomoratesibHoe o6opyAoBaHue

4.23.1.1 TpeboBaHus kK CU n BcnomoratensHomy obopygosaHuio — no 4.1.1.1— 4.1.1.3.

4.23.1.2 TpeboBaHUs K UCTOUYHUKY U3/ydyeHma — no 4.1.1.4.

4.23.1.3 Tun MCTOYHMKA (DOHOBOrO M3/lyYeHWs, Auanas3oH U3MEHEeHUs YPOBHSA (POHOBOro NoToKa W3ny-
YyeHua criegyet BblOMpatb B COOTBETCTBUM C TpeboBaHuAmMu TY Ha ®IMM wimn Pr1Y koHkpeTHoro tuna. Mpu
OTCYTCTBUM TPebGOoBaHU K Anana3oHy U3MEHEeHUs YPOBHS (POHOBOrO MOTOKa W3MYyYEeHWs ero MUHUManbHoe
OMH 1N MakCcMMasibHoe @ MakC BbIYMCAAT N0 hopMynam:

Py <10-®7- )J'LI 3KB Aa(b(b ’ (69),,

P e 7104 @5 yLUSKB Asqbq) ' (70)

MUHUManNbHOE YKCo Touek, HeobxoaMmoe ANns NOCTPOeHUS rpamMkoB POHOBLIX XapakTePUCTUK, AOXK-
HO ObITb He MeHee 10.

4.23.1.4 TpeboBaHusa Kk mogynsatopy — no 4.8.1.3.

4.23.1.5 TpeboBaHWA K UCTOUYHUKY NUTaHus — no 4.1.1.5.

4.23.1.6 TpeboBaHMs K ycunutesnibHOMy ycTpoiictey — no 4.8.1.4, 4.8.1.5.

4.23.1.7 TpeboBaHusa K peructpupytowiemy npunéopy — no 4.5.1.5.

4.23.1.8 TpeboBaHWA K UCTOUYHUKY MUMMYAbCHOMO M3nyvyeHns — no 4.11.1.2.

4.23.1.9 TpeboBaHua K perucrTpupyrowemy npuoopy Ans nsMepeHus HanpsbkeHusa (Toka) potocurHa-
na—no 4.11.1.4.

4.23.1.10 TpeboBaHMA K peructpupyoweMmy npubopy Ans M3MepeHus HanpsxkeHus (Toka) yma —
no 4.5.1.5.

4.23.2 ToproTtoBKa K U3MepeHnsam

4.23.2.1 WN3mepeHue nNpoBogAT Ha paboyemM MecTe uau ycTaHOoBKe (CTeHAe) (CM. puUCyHoK 16).
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1— WCTOYHMK M3MTyUYEHUs1; 2 — UCTOUYHUK (DOHOBOIO M3MyueHUs; 3 — MOAYNSTOP; 4 — UCMbITyeMbIii o6paseL;
5 — UCTOYHWK MUTaHWS1 UCTIbITYEMOro 06pasLa; 6 — YCUIUTENbHOE YCTPOIMCTBO; 7— PErncTpupytoLwmii npuéop

PucyHok 16 — CTpyKTypHas cxema paboyero Mecrta, yCTaHOBKM (CTeHAa) 415 NPOBEAEHNS V3MEPEHWIA
(POHOBbLIX XapakTepucTuk 3 n ery

B cnyyae ucnosb3oBaHMsa MMMY/IbCHOMO MOTOKA M3/y4YeHUss UsSMepeHne cneayeTt NpoBOAUTL Ha paboyem
MecTe Wau ycTaHoBKe (cTeHae) (CM. pucyHOK 17).

1— WCTOYHUK YOHOBOTO M3MYUYEHUST; 2 — UCTOYHUK UMMY/IbCHOMO U3yyYeHusi; 3 — UcnbITyeMblii 0bpasel; 4 — UCTOYHUK NUTaHUs
ncnbiTyemoro obpasya; 5— ycuimtenibHoe YCTPOCTBO; 6 — perncTpupyrowmuii npubop 4na N3MepeHust HanpshkeHust (Toka)
dhoTocurHana; 7 — perncTpupyrowmin npubop ANs M3MepeHus Hanpshkenus (Toka) Lyma

PucyHok 17 — CTpyKTypHasi cxema paboyero Mecra, YCTaHOBKM (CTeHAa) ANs NPOBeAeHVs n3MepeHuii
dhoHOBBIX XapakTepucTrk @3N 1 ®I1Y npy UCNoMb30BaHUM UMMY/ILCHOTO MOTOKA U3/TyHeHUs

4.23.2.2 Paboyee mecTo cnegyeT NoAroToBUThb K paboTe B COOTBETCTBUM C TPEOOBAHUAMU MHCTPYKLUN
Mo NPOBEAEHUIO U3MEPEHUA U/unu TpeboBaHUAMN MO NOATOTOBKE NPUOOPOB K N3IMEPEHUAM, NPUBELEHHbIMU B
WHCTPYKUMM MO MX 3KCnayaTaummn; yCTaHOBKY (CTEHA) — COrflacHO aKcnayaTauMoHHOW fOKYMeHTaLmu,

4.23.3 TpoBegeHne N3MepeHuii

4.23.3.1 KnumaTuyeckne ycnoBusi NpoBeAeHns naMmepeHuin — no 4.1.3.1.

4.23.3.2 lMopgrotoBuTeNbHblE onepauun — no 4.3.3.2.

4.23.3.3 ®OHOBbIN MOTOK, N3MEPEHHbI U COOTBETCTBYIOLWNIA Havyay gmanasoHa, NogarT Ha UCnbITye-
Mblii 0bpasel,.

4.23.3.4 HanpsixeHue (TOK) wyma 1 HanpskeHue (ToK) poTtocurHana nsmepsiot no 4.8.3.

4.23.3.5 YpoBeHb (POHOBOro MoTOKa U3MYyY4EeHUS U3MEHSAIT 4O CNefylowero 3HavyeHmMs U NOBTOPHO M3-
MepsT HanpskeHne (TOK) Wyma W HanpshkeHwe (ToK) dpoTocurHana. YkasaHHble M3MepeHus NpoBOoAAT Ha
BCEX 3HayeHUsAX YPOBHA (DOHOBOrO MOTOKA W3/Tly4eHWss YCTaHOBJIEHHOTO Auanas3oHa, OT MUHUMasIbHOro A0
MaKCMMasibHOro.

4.23.4 OO6paboTKa pe3ynbTaToB
4.23.4.1 Mo n3mepeHHbIM HanpsxeHuto (Toky) wyma v (/W) n HanpsxeHuto (Toky) hotocurHana Uc (Ic)
B cooTBeTCTBMM € 4.1.1 N5 KaXA0ro 3HaYeHUs1 YpoBHS (DOHOBOrO MOTOKA U3MyYeHUs BbIYUC/ISOT BOSIbTOBYIO

YyBCTBUTENBLHOCTL S|, B/BT, TOKOBYK 4YyBCTBUTENLHOCTbL S, A/BT, yAenbHbIA NOPOr YyBCTBUTE/ILHOCTU ¥,
Br My'2/2cm'1(nmTuy Y2>cm'l), n yaenbHyt0 06HapyXuTenbHyto cnocobHocTb D*, BT"1T u 1/2-cm (nm"1-I'yl/2-cm)
B cooTtBeTcTBUMN C 4.8, 4.10, 4.1, 1 CTPOAT rpadmkn mx QOHOBbLIX XapakTepuctuk: Mu = g(®), /w = q(P),

= (®), S, = (@), ©* = (P), D* = d(P).
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4.23.4.2 MorpewHocTb onpeaeneHns OHOBbLIX XapakTepUCTUK C 3afaHHOW BepoAaTHOCTb P = 0,95 He
OO/DKHa BbIXOAUTL 3a Npejensl nHTepsana:

+10 % — pna HanpshkeHusa (Toka) wyma;

+10 % — gns HanpshkeHusa (Toka) dpoTocurHana;

+16 % — A15 BO/IbTOBOW (TOKOBOI) YyBCTBUTETLHOCTH;

+17 % — ANnsa yaenbHoii 06HapyXUTeNbHOM CNOCOBHOCTM M YAENbHOTO Nopora YyBcTBUTensHocTn O33N
(er1y).

4.24 MeTopg onpeneneHnsa TemnepaTtypHbIX XapakTepUCTUK (TeMnepaTypHOr 3aBUCUMOCTN)
HanpsXeHus (Toka) Wwyma, CTaTUYEeCKOW BOSIbTOBOW (TOKOBOW) YyBCTBUTENIbHOCTU, YAENbHOIO
nopora 4yBCTBUTE/ILHOCTU U yAENbHOW O6HApPYXUTeNbHOU CNOCOBGHOCTU (POTOINTEKTPUYECKOTO
NoNynpoBOAHNKOBOIro NMPUeMHUKa n3nyvyeHnsa 1 ooTONPUEMHOro yCTpolicTBa

4.24.1 CpencrtBa namMepeHuii u BcnomoratesnbHoe obopyaoBaHue

4.24.1.1 TpeboBaHus kK CU n BcnomoratensHomy obopynosaHuio — no 4.1.1.1—4.1.1.3.

4.24.1.2 TpeboBaHUs K UCTOUYHUKY U3/ydyeHns — no 4.1.1.4.

4.24.1.3 TpeboBaHus K mogynatopy — no 4.8.1.3.

4.24.1.4 TpeboBaHuA K ycunutenbHoMy ycTpolictesy — no 4.8.1.4, 4.8.1.5.

4.24.1.5 TpeboBaHusa K peructpupytowiemy npnoopy — no 4.1.1.6, 4.5.1.5.

4.24.1.6 TpeboBaHus K UCTOUYHUKY nuTaHusa ®3MNM wam ey — no 4.1.1.5.

4.24.1.7 InanasoH M3MeHeHUa TemnepaTypbl Kamepbl Tensa u xonoga, NorpelHocTb ee ycTaHOBKU
N nogaep>XxaHus LO/DKHbl ObiTb yCTaHOB/IEHbl B TY Ha ®3IMM unn PMY koHKpeTHoro tuna. MNpu oTCcyTCTBUN
3TNX TpeboBaHWNn TepMoKamepa fAo/hkHa obecneymBaTb Temnepatypy ot natwc 85 °C go muHyc 70 °C ¢ no-
rPELHOCTbLI0, KoTopasa He AO0/IKHA BbIXOAUTL 3a npegensl nHtepsana *+2 °C.

4.24.1.8 TpeboBaHUs K UCTOYHUKY UMMYNbCHOIO U3nydyeHns — no 4.11.1.2.

4.24.2 TloarotoBKa K U3MepeHunsam

4.24.2.1 3mepeHune NpoBogAT Ha paboyem MecTe Wau ycTaHOBKe (CTeHAE) (CM. pUCyHOK 18).

7

1— WUCTOYHUK U3NYYeHUs; 2 — MOLyNsATop; 3 — UCTbITyeMblii 06pasel; 4 — ycunuTesibHoe YCTPOICTBO;
5 — pernctpupyrowmii npueop; 6 — NCTOYHMK MUTaHUS; 7 — kamepa Tensa 1 xonoga

PucyHok 18 — CTpyKTypHas cxema paboyero mMecta, yCTaHOBKM (CTeHAa) A/19 NpOBeAEHVST M3MEPEHUIA TeMnepaTypHbIX
XapakTepucTUK (TeMnepaTypHoOli 3aBUCUMOCTM) HanpshkeHus (Toka) LLyMa, CTaTUYECKO BOSIbTOBOI (TOKOBOA)
YyBCTBMTENBLHOCTH, YAEBHOIO Mopora YyBCTBUTEIbHOCTM U YAENBbHOW 06HapYXUTebHON cnocobHocT O3 1 dry

Mpy Mcnonb30BaHUM MMMNY/ILCHOTO MOTOKA M3/lyYeHUs M3MepeHne cnegyeTt NpoBoAWTb Ha paboyem Mme-
CTe WM ycTaHoBKe (cTeHge) (CM. pucyHok 19).
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1— WMCTOYHWK MMNYNIbCHOTO U3NYyYeHUsl; 2 — WUCMbITYEMbI 06paseL,; 3 — ycunmTenbHoe YCTPOICTBO; 4 — perncTpupytowmii npuéop
ONA n3MepeHns HanpshxeHns (Toka) dhoTocurHana; 5— pervcTpupyowmii Npuéop 418 3MepPeHNs HanpshxeHus (Toka) Lyma;
6 — WCTOYHVK NUTaHWs; 7 — kamepa Tenna u xonoga

PucyHok 19 — CTpyKTypHas cxema paboyero MecTa, yCTaHOBKM (CTeHAa) A1 NPOBEAEHMST U3MEPEHMIA TEMMNepaTyPHbIX
XapaKTepUCTUK (TEMMEePaTYPHOI 3aBUCUMOCTY) HaMpPshKeHUs (TOKa) LyMa, CTaTUYecKoli BOIbTOBON (TOKOBOIA)
YyBCTBUTE/ILHOCTU, YAEBHOrO Mopora YyBCTBUTETBHOCTY U YAE/BHON 0BHapYXUTesbHOI cnocobHocT O3

1 ®r1Y npy NCnonb30BaHU UMMY/ILCHOO NMOTOKA U3/yYeHns

4.24.2.2 Pa6ouyee MecTo criegyeT NOArOTOBUTL K paboTe B COOTBETCTBUU C TPEGOBAHUSIMU UHCTPYKLUN

MO MPOBEAEHNIO U3MEPEHUIA U/MNN TpeboBaHWSAMN MO NOATOTOBKE NPUOOPOB K M3MEPEHUAM, NPUBEAEHHBIMU B
WHCTPYKLMM MO WX SKCNyaTauumn; yCTaHOBKY (CTeHA) — COr/1aCcHO 3KCMnJlyaTaluMOoHHOW AOKYMEHTaL MK,

4.24.3 TlpoBegeHne namepeHuni

4.24.3.1 Knumatumyeckue ycnosus nposefeHuns namepeHuin — no 4.1.3.1.

4.24.3.2 ToprotoBuTeNbHblE onepauun — no 4.3.3.2.

4.24.3.3 B 30He pacnosioxXeHus UCnbITyeMoro obpasua ycTaHaBIMBalT Temneparypy, 3HauyeHme KOTo-
POl [OMKHO COOTBETCTBOBATL Hauasly ee AvanasoHa, 1 Npu AOCTMXEHUN 3afaHHOl TemnepaTypbl BbloepXu-
BalOT UCMbITYEMbI/i 06pa3el, B TeyeHne BPeMeHU, ykasdaHHoro B TY Ha ®3MM unu DY KOHKPEeTHOro Tuna.
Ecnn Takne TpeboBaHUsA OTCYTCTBYIOT, TO UCMbITYeMbIi 06paseLl, BblAEPXMBAIOT NpY 3afaHHOoN TemnepaTtype
He mMeHee 5 MUH.

4.24.3.4 HanpsbkeHune (ToK) wyma Um (/w) n HanpsbkeHne (Tok) dpotocurHana Uc (/c) mamepsoT no
4.8.3.4—4.8.3 6.

4.24.3.5 Temnepatypy Kamepbl Tenna u xonoaa U3MeEHSAI0T A0 CNefylolero 3Ha4yeHma 1 nocne Bblaepx-
KW MNOBTOPHO U3MEPSAIOT HanpshkeHue (TOK) Wyma u HanpskeHue (Tok) dhoTocurHana. MiamepeHus HanpsxeHus
(Toka) wyma u poTocurHana cnegyeT NOBTOPATb 41 BCEX BblOPaHHbLIX 3HAYeHWl TeMmnepaTypbl BHYTpY TeM-
nepaTtypHoro guanasoHa. Yncno Touek BHyTpU AnanasoHa TemnepaTtyp MOXeT BapbMpoBaTbCs B 3aBUCMMOCTHU
OT ero 3HayeHunsl, Ho He JOJ/HKHO ObiTb MeHee 5.

4.24.4 0O6paboTka pe3ynbTaTtoB

4.24.4.1 OnpepensioT 3Ha4YEeHUs yaesbHOW 0BHapyXnTenbHOl cnocobHocTn D*, yaensHOro nopora vyB-
CTBUTENBLHOCTM D*N N CTAaTUYECKOI BOMLTOBOW (TOKOBOI) YyBCTBUTENBHOCTM SUcv S/CT no 4.11.4.

4.24.4.2 CTpoAT rpadimkn TemnepaTypHbIX XapakTepPUCTUK HanpshkeHnsa (Toka) wyma Lw (7, /w(r), cTa-
TWYECKO BONbTOBOW (TOKOBOW) 4YyBCTBUTENBLHOCTU Su cT (7), S, cT (M), YyAeNbHON 06HapYXUTebHO cnocob-

HocTu D* (7), n ygenbHoro nopora 4vysctButenbHoctn &n (7): Mu= f(T), /w= f(T), S, cr = f(7), SUcj = f(T),

D* = f(T), ®* =f{T).

4.24.4.3 TlorpelwHoCcTb onpefeneHnss TemnepaTypHbIX XapaKTepuUCTUK C 3afaHHO BepPOSTHOCTbIO
P = 0,95 He gos/mkHa BbLIXOAUTL 3a Npefesnbl UHTepBana:

+7% — AnAa HanpsxkeHus (Toka) wyma O3 n eony;

+13 % — gnsA cTaTU4Yeckoin BO/IbTOBOW (TOKOBOI) YyBCTBUTENbHOCTM DPIMM 1 OrY;

+14 % — Ana yaensHoro nopora 4vyscteutenibHoctn @3N n driy;

+14 % — pgnsa yaenbHON 06HapPYXMUTETbHON CNOCOBGHOCTMW.
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4.25 MeTopg onpeneneHns BpeMeH BbIXo4a Ha pPexuM U BpeMeHW aBTOHOMHOI pa6oThbl
ox/laxaaemMbiX DOTO3/IEKTPUYECKOTO NOYNPOBOAHMKOBOIO NPUEMHUKA U3/TyHYEHUS
1N bOTONPUEMHOTO YyCTpOCTBa

4.25.1 CpencrtBa namMepeHuii 1 BCcnomoratesibHoe o6opyAoBaHue

4.25.1.1 TpeboBaHus kK CU n BcnomoratensHomy obopygosaHuio — no 4.1.1.1— 4.1.1.3.

4.25.1.2 TpeboBaHMA K UCTOUHUKY M3/yvyeHns — no 4.1.1.4.

4.25.1.3 TpeboBaHus K mogynatopy — no 4.8.1.3.

4.25.1.4 YcnnutesnbHble YCTPOUCTBA KaHaslla M3MEPEHMS HamnpshkeHusa (Toka) Wwyma 1 kaHana usmepe-
HUA HanpskeHus (Toka) hoTocurHana AO/MKHbl OblTb CeNeKTUBHbIMWU. KOHKpEeTHble 3HaYeHUs pe30HaHCHbIX
4acToT KaHana u3mMepeHns HanpshkeHus (Toka) Wyma v KaHana u3mepeHus HanpshkeHus (Toka) potocurHana
C WX 3KBMBAJIEHTHO LUYMOBOW NOMOCOI MPOMNYyCKaHMA OOMKHbI ObiTb YCTaHOBAEHbI B TY Ha ®3MM nan ey
KOHKpPEeTHOro Tuna.

JonyckaeTca COBMeLLeHVe YCUWIMTENs U perncTpupytowero npubopa B eAMHOM U3MepUTeIbHOM npuobope.

YBenuueHve ypoBHS COOBCTBEHHOrO LUyma MCNbITyeMoro obpasua npy 06/y4eHun ero MoayiMpoBaHHbIM
NMOTOKOM U3/Iy4YeHUs1 He OO0/MKHO NpeBbIwaTth 5 % 3HavyeHus wyma obpasua B He06/yYeHHOM COCTOSIHUM.

4.25.1.5 TpeboBaHus K peructpupytowiemy npunéopy — no 4.5.1.5.

lMocTosAHHasA BpeMeHU perncTpupyowmx npubopos T per 4o/1XKHa YA0BMETBOPATL YC/I0BUIO

Tper <O'T?BbIX' (71)
roe fBJX— Bpems Bbixoga Ha pexum ucnbiTyemoro obpasua, c.

B kayecTBe peructpupytowiero npuéopa pekoMeHAyeTCcs UCNOo/b30BaTb MHOIOKaHaslbHble CUCTEMbI aB-
TOMaTM4ecKoin permctpaumm gaHHelx (M3BM co cneymannsnpoBaHHbimM MO, camonucubl U T. 4.).

4.25.1.6 TpeboBaHus K UCTOYHUKY nuTaHms — no 4.1.1.5.

4.25.1.7 Pexum cuctembl oxnaxaeHus, paboyee HanpsbkeHue MchbITyeMoro obpasua, ConpoTuBEHue
Harpy3km LO/KHbl ObITb yCTaHoB/IeHbl B TY Ha @3N unn ®I1Y KoHKpeTHOoro tuna.

4.25.1.8 laT4MK MOMEHTOB BK/IHOUYEHUS W BbIK/TIOYEHUSA CUCTEMbI OX/TAXAEHNS A0/MKEH obecneunBaTtb KX
HaJexXHyl hrkcaumio C NOrpeLHoCTbI0, KOTopas He AO0/HKHAa BbIXOAWTb 3a npefenbl nHtepsana +10 %.

4.25.2 TloarotoBkKa K N3MepeHnsam

4.25.2.1 W3mepeHue npoBoAAT Ha paboyem MecTe WM yCTaHOBKe (CTeHge) (CM. pucyHok 20).

1— WUCTOYHWK U3NYYeHUs; 2 — MOAYNATOP; 3 — UCNbITyeMbIli obpasel; 4 — yCuanTenibHoe YCTPOCTBO U3MEPEHNST HanpshxeHUs (Toka)
Wwyma; 5 — ycunutenbHoe YCTPOCTBO N3MEPEHUs HanpskeHus (Toka) dhoTocurHana; 6 — pernctpupytowmii npubop Ans n3mepeHns
HanpshkeHvs (Toka) LWyma; 7— PerncTpupyowmii nproop A1 UMEPEHNS HanpsHKeHUs (Toka) choTocurHana; 8 — MCTOYHMK NUTaHus

ncnbITyemoro o6pasua; 9 — cucrema oxnaxgeHusi; 10 — AaTyvk MOMEHTOB BK/IOYEHUA U BbIKOYEHUS CUCTEMbI OX/1aXKAEHUA

PucyHok 20 — CTpyKTypHas cxema paboyero MecTa, YCTaHOBKU (CTeHAa) A9 NPOBEAEHUS U3MEPEHUIA BPEMEHM
BbIXOAA Ha PEXVIM 1 BPEMEHM aBTOHOMHONM paboThbl oxnaxaaembix O3 n ery

4.25.2.2 Paboyee mecTo cnepyeT NoAroToBUTbL K paboTe B COOTBETCTBMM C TPEOOBAHUSAMWU MHCTPYKL MK

Mo NPOBEAEHNI0 N3MEePeHNin n/mnn TpeboBaHUAMK Mo NOArOTOBKE NPUBOPOB K M3MEPEHUAM, NPUBEAEHHbLIMU B
WHCTPYKLUM MO UX IKCM/yaTalum; YCTaHOBKY (CTEHA) — COIMACHO 3KCMyaTauMoHHON fOKYMEHTaL N,
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4.25.3 TlpoBegeHne n3MepeHnii

4.25.3.1 KnumaTuyeckne ycnosusi NpoBeAeHns namepenmnin — no 4.1.3.1.

4.25.3.2 lMopgrotoButenbHble onepaumn — no 4.3.3.2.

4.25.3.3 VI3mepAaT HanpshkeHme (ToK) Wwyma u HanpsbkeHne (Tok) poTtocurHana ucnbiTyemoro obpasua
NpY BbIK/TIOYEHHOW CUCTEME OXNAaXAEHUS.

4.25.3.4 BrnoyalT CUCTEMY OXNaXAEHUA U (PUKCMPYIOT 3TOT MOMEHT £, Anarpamma 3anucu Hanpsxe-
HUa (ToKa) Wyma M HanpshkeHusa (Toka) poTocurHana npu BKAKOYEHHON CUCTEME OXNaXAEHUs npuBefeHa Ha
pucyHke 21.

PuvicyHok 21 — [uarpamma 3anvicu HanpshkeHus (Toka) LymMa 1 HanpsbkeHus (Toka) dhoTocurHana
NPV BKIFOUYEHHOW CUCTEME OX/TaKAEeHUA

4.25.3.5 Cuctema oxnaxpeHus fo/mkHa paboTaTb A0 Tex nop, noka ®3MMN nam eIy He BbIKAET Ha pe-
XUM, T. €. 3HaUeHNs HanpskeHuin (TOKOB) LWyma 1 hoTOoCMIHana ctaHyT HeM3MeHHbIMU. BbikayalT cuctemy
oxnaxgeHus n UKCMpyoT 3TOT MOMEHT £3. I3mepeHne HanpskeHuin (TOKoB) LyMa 1 hoTocurHana npoaon-
XalT o t540 Tex nop, Noka OHU He AOCTUTHYT MepBOHAaYasIbHbIX 3HAYEHUA, N3MepeHHbIx no 4.25.3.3.

4.25.4 O6paboTKa pe3ysibTaToB

4.25.4.1 CpepHee 3HayeHve HanpshkeHua (Toka) wyma ®3MM wnmn Iy onpefensawT no guarpamve
3anncu HanpsxeHus (Toka) wyma. OTAenbHble BbIGPOCHI AnarpamMmbl 3anmncu He yumTbiBatoT.

4.25.4.2 Tlo ycpeAHEHHbIM guarpammam 3anucu HanpsxeHus (Toka) wyma u HanpshkeHusa (Toka) goTo-
curHana onpefensarT MOMeEHTbl BpeMeHu t2 1 £, npy KOTOPbIX OTHOLLEHME HanpsXeHusa (Toka) poTtocurHania
K HANPSHKEHUIO (TOKY) LUyMa CTaHOBUTCS paBHbIM 3HavyeHuto K, ykazaHHoOMYy B TY Ha P3N nam ®IY koHkpeT-
Horo tuna. Mpn OTCYTCTBUN YCTAHOB/IEHHOIO B TY 3HayeHus K ero npuHMmMaloT pasHbiM 2.

4.25.4.3 TIpoMeXyTOK BpeMeHM C MOMEHTa BK/IHOYEHUS CUCTEMbI OX/TaXKAEHUA 0O MOMEHTa AOCTMKEHUSA
oTHOWeHMA ucd/nuw (/c//w) 3agaHHOr0 YPOBHA CUMTAlOT BPEMEHEM BbIxoda Ha pexum BHX ¢, oxnaxgaemoro
NCMbITYEMOro obpasua u BblYUCAKT Mo hopmyrie

'‘Bbl X-"T/] (72)

roe t2— MOMEHT BbIXOAa Ha pPexum KUCMnbITyemMoro obpasua, C.

4.25.44 IMpoMeXXyToK BpeMeHN C MOMEeHTa OTK/HYEHUA CUCTEMbI OXNaXAeHnA t3 40 MOMeHTa BbixoAa U3
pexunma oxnaxaaemoro UcnbiTyemoro obpasya, onpeaensemoro nageHmeM 3HavyeHms oTHoOWeHnsa 1 du w(1J/w)
[0 YPOBHSA, YCTaHOB/EHHOro B TY Ha ®3MM man ®IrY KOHKPETHOro Tuna, ABASeTCS BPeMEHeM aBTOHOMHOW
paboTbl fpabaBT C’ oxnaxgaemoro obpasya, BblumcnseMbiM no opmyne

tpaéS.aBT gy L 3 (73)

rae f4— mMoOMEeHT BbIXxoga M3 pexuma OxnaxgaemMoro ncnbityemoro obpasua.

4.25.4.5 MorpelHocTb onpefeneHns BPpeMeHN BbIXOAa Ha PEeXUM WU BPEMEHW aBTOHOMHOIN paboTbl OX-
naxpaemoro ®3MMN n MY He Ao/HKHA BbIXOAUTb 3a npeaenbl nHTepBana +30 % c 3afaHHON BEPOSTHOCTbIO
P= 0,95.
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4.26  MeTog onpegeneHns HecTabusibHOCTU (POTOINIEKTPUYECKUX NMapaMeTpoB
(POTO3/1EKTPUYECKOTO NOJIYNPOBOAHNKOBOIO NMPUEMHMKA MU3/1y4eHUs 1 DOTONPUEMHOro
yCTpoicTBa

4.26.1 CpencrtBa uaMepeHuii 1 BcnomoratesnbHoe o6opyAoBaHmne

4.26.1.1 Bce CW/ n BcnomoratesibHoe 060pyAoBaHune, NpMMEHseMble Npu NPOBEAEHUN U3MEPEHWUIA He-
CTabuAbHOCTM (POTOINIEKTPUYECKNX MapaMeTpoB, AO/MKHbI YAOBNETBOPATL Tpe60BaHUAM, YCTAHOBEHHbLIM B
COOTBETCTBYIOLNX pa3fesiax HacToslWero ctaHgapTa.

4.26.1.2 TMpn onpegeneHnn HecTabusibHOCTU U3MepPSAEMbIX NapamMeTpoB cliefyeT yuuTbiBaTb TOJSIbKO
C/lyyaliHyt0 COCTaBMSAIOLLYI0 MOrpelwHoCcTU U HecTabuibHOCTb CU, 3HAYEeHUSs KOTOPbIX He AO0/MKHbI BbIXOAUTb
3a npeenbl MHTepBasia C 3a4aHHON BEpPOSATHOCTbLHO:

+4 % — npn U3MepeHnax Ha HeMoAy/IMPOBaHHOM U3NyYEeHUN;

+10 % — npy U3MepeHuax Ha UMNYJLCHOM U MOALY/IMPOBAHHOM W3YyYEHUAX.

4.26.2 ToproTtoBKa K M3MepeHUsIM 1 NpoBeAeHne U3MepeHuii

4.26.2.1 TMoAroToBKY K MU3MEPEHUSAM M NPOBEAEHNE U3MEPEHMNI OCYLLECTBASAIOT COrlacHO TpeboBaHUSAM
4.1—4.5, 4.8, 4.10, 4.11, 4.13, 4.15—4.17, 4.19—4.21, 4.23—4.25, ycTaHaBNMBaKLWMM METOAbl N3MEPEHUIA
COOTBETCTBYHLLMX TpeDBYEMbIX NapameTpoB no TY Ha ®IMM nnn ®IY KOHKPETHOro Tuna.

4.26.2.2 TpoBOAAT HECKO/IbKO NocriefoBaTeflbHbIX M3MEPEeHUn napameTpa. YMcno n3MepeHunin un npo-
MEXYTOK BPEMEHN MEXAY HUMU AO/DKHbI ObiTb YCTaHOB/EHbI B TY Ha @M nam Oy KoHKpeTHOro tuna.

4.26.2.3 Temnepatypa OKpyxatwlLeli cpeibl B 30HEe pa3MelleHuss UcnbiTyeMoro obpasua npy nepBoM U1
nocnefyowmx N3MepeHnax He fo/KHA OT/iMyatbca 6onee yem Ha 2 °C, ecniv gpyraa temneparypa He ycra-
HoBsieHa B TY Ha @3 nnn ®rY KoHKpeTHoro Tuna.

4.26.3 O6paboTka pe3ynbTaToB

4.26.3.1 CpepgHee 3HavyeHMe M3MepeHuin Jicp napameTpa BblYUCAAIOT N0 popmyne

8
Acp = - (74)
rae >4 — 3HauyeHue napametpa /-fo M3MepeHus;
n — o6lee YniCc/I0 N3MEPEHNIA.
4.26.3.2 MakcumanbHoe OoTK/I0HeHue napametpa Afl OT CpefiHero 3Ha4yeHus BbIYUCAAKT No hopmye
AﬂmaKC: Makc (\I'I./- n - (75)
4.26.3.3 HectabunbHOCTb NapameTpa MUCnbITyeMoro obpasua, %, BbIYMCASAIOT Mo hopmyne
A
.100.
make 00 (76)

cp

MprMepbl pacyeTa NorpeLlHocTell n3MepeHnii (hoTO3IEKTPUUECKUX NapaMeTpoB 1 onpeaenieHns Xxapak-
TEPUCTMK NPUBEAEHbI B NpUoxeHun [,

5 Tpe6oBaHus 6e30MacHOCTH

5.1 V3mepeHne hoTO3NMEKTPUUYECKNX MapameTpoB W onpegeneHne xapakrepuctuk ®3MM un orny or-
HOCAT K paboTam No ynpasfieHUIO 3M1eKTPOyCcTaHOBKamMu c HanpsbkeHnem oT 36 o 1000 B. KoHCTpykumu
YCTAHOBOK, MPUMEHSEMbIX A1 W3MepPeHuid, AO/MKHbI COOTBETCTBOBaTb TpebosaHuam [OCT 12.2.007.0,
FOCT 12.2.007.14, TOCT 12.1.019, [1], [2].

5.2 3awuTHoe 3a3emneHne fo/mkHo cootBeTcTtBoBath TOCT 12.1.030.

5.3 O6wue TpeboBaHns 6€30NacHOCTM M3MEpPEHUi Npu paboTe C /la3epHbIM M3NYYEeHNEM B AuanasoHe
LJMH BoNH oT 0,25 o 12,0 Mkm fo/mkHbl cooTBeTcTBoBaTh TOCT P 12.1.031 n TOCT 31581.
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5.4 O6wume TpeboBaHUA 6e30MacHOCTN U3MepeHuii nNpu paboTe € ra3aMu BbICOKOTO AABEHUS W XUOKA-
MW XnagareHTaMmu 4OJ/DKHbl COOTBETCTBOBATH [3].

5.5 Mpun paboTe ¢ nasepHbIM U3/IyYEHUEM He [OoMnycKaeTcs:

- CMOTpPeTb B CTOPOHY MpejnosiaraemMoro HaxoxfeHus usnydyeHus 6e3 cneuuwasnbHbix o4ykoB no FOCT
12.4.308, TOCT EN 208;

- HaxXo4MTbCA MOCTOPOHHMM nLaM BOU3N TOUYKN KOHTPONA.

5.6 K paboTe no nsamepeHnto napameTpoB U1 onpegeneHntio xapakrepmuctuk @3N n ey gonyckarrcs
oneparopsbl, npoLwejlmne cneuuanbHyo NOArOTOBKY M MMelLlme A0NYyCK K ykasdaHHbIM paboTam B COOTBET-
cTBun ¢ TpebosanHmamu TOCT 12.0.004, TOCT 12.3.002, NOCT 12.1.038, [1], [2].

5.7 Pabouve mecTa 06CnyXuBatoLLero nepcoHana Ao/MKHbl 6bITb NOArOTOB/EHbI B COOTBETCTBUN C Tpe-
6oBaHuamu MOCT 12.2.032 n TOCT 12.2.033.

5.8 MocagoyHoe mecto ®3MM n PrY AOMKHO ObITb 060pPYA0BAHO GMOKMPOBKOW, UCKIKOYAKOLWER BO3-
MOXHOCTb MPUKOCHOBEHMWSA Orfeparopa K ero TOKoBeAyLmMM 4acTsaMm.

6 OdpopMsieHUe pe3ynbTaTOB U3MEPEHUI 1 oNpeaesieHnst XapakTepucTmk

6.1 Pe3ynbTaTbl MU3MEPEHUI U ONpeaesieHNss XapakTepucTuk ohopMsAT B BUAe nNpoTokona no dopme,
NPVHATON Ha NpPeAnpusATMM, NPOBOAMBLLEM M3MepeHust. O6paboTky 1 opopMIeHNe pe3y/bTaToB MPSMbIX W3-
MepeHwuii ocyulecTBNsAT B cooTBeTcTBMM ¢ TOCT P 8.736.

6.2 B npoTokosie yKkasbiBaloT crefyllmne CBedeHs:

- NOJIHOE 1 COKpalLeHHOe HaVMeHOBaHue npeanpuaTUs, NPoBOAMBLUETO U3MEPEHNS;

- jaTy npoBeAeHns N3MepeHuii;

- OCHOBaHve U Uenb NPOBEAEHUSI N3MEPEHWIA;

- TN 1 HOMep OCHOBHbIX C/ 1 BcnomoraTenbHOro o6opyaoBaHus;

- flaHHble 06 YyCnoBuAX NpoOBeLeHNs M3MepeHuii (napameTpax oKpyxalolel cpefbl wan gpyrue napa-
MeTpbl, ykasaHHble B TY);

- NOeHTUdUKaLNOHHbIE AaHHble 06pasLoB, NapaMeTpbl Y XapakTepUCTUKN KOTOPbIX NoABeprasncb us-
MepeHuaM.

6.3 Pe3synbTaTbl, MO/TyYEHHbIE NPU M3MEPEHMUN KaXAO0ro napamerpa v onpefesieHny Kaxaon xapakrepu-
CTVIKW, PETNCTPUPYIOT B NPOTOKOJIE.

6.4 B kOHUe npoToKoMa AO/MKHbl 6biTb YKasaHbl AO/MHKHOCTU, haMuanuv, VHULMAnNbI, a Takke OO/KHbI
6bITb NOANUCKU BCEX COTPYAHWUKOB, NPOBOAMBLLNX U3MEPEHNS U 06paboTKy UX pesynbTaTos.
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MpunoxeHve A
(pekomeHAayeMOE)

MeToaukKa nsmepeHnsa TemnepaTypbl NOAHONO nU3ny4vatens
(n3nyyatens B BuAe monenu abCosItoTHO YepHOro Tesla) U ee cTabu/ibHOCTU

Al CpeactBa U3MepeHuii 1 BcnomoraTtesibHoe 060pyaoBaHme

A.11 CW pormkHbl 6bITb NOBEPEHLI U OTKAIMOPOBaHbI B COOTBETCTBUM C HOPMATUBHLIMWN JOKYMEHTaMu, yCcTaHaB-
JMBAIOLLIMM MOPALOK U METO/bI NOBEPKU 1 KaUTMOPOBKU KOHKPETHBIX CPEeACTB M3MePeHnid. BenomoraTtensHoe obopyoBa-
HMe JO/HKHO ObITb aTtTecToBaHo B cooTBeTcTBMN € FOCT P 8.568.

JonyckaeTcs UCnonb30BaTh 47159 U3MEPeHUn kannbposaHHble CU, a Taloke BcrnomoraresibHoe 060pyaoBaHue ¢ Hop-
MMPOBaHHbLIMM METPOSIOTMYECKMIN XapaKTepUCTUKaMK COrIaCHO HaCTOALLEMY CTaHOAPTY.

A. 1.2 B kayecTBe 13mepuTensa Temneparypbl peKOMeHAYETCA UCMOMb30BaTb TEPMO3/IEKTpUYEckMe npeobpasosare-
nm no FOCT P 8.585. [lonyckaeTcs npumeHsaTb CY yCcTaHOBMNEHHOIO TUNa, obecneyrBatoLLme NorpeLlHoCTb N3MepPeHUst He
6onee 1/3 norpeLuHOCTM TemnepaTtypbl, ykazaHHol B 4.1.1.4 Ans NonHOro manyyaress.

A.1.3 B kauectBe mameputena TOAC cnedyeT NpUMEHSTb LmdpoBOi BOMLTMETP Tuna B7-28, B7-34, B7-78 wm
apyrve CUY ¢ aHanormyHbIMM napameTpamu, obecrneyvsatolLyiMm 3aaHHy0 TOUHOCTb U3MEPEHNIA.

A.2 TogrotoBka K U3MepeHnsm

A.2.1 V3mepeHne NpoBoaAT Ha paboyem MecTe Win ycTaHoBKe (CTeHae) (cm. pucyHoK A.1). JonyckaeTca coBMeLLe-
HVe NPMG0POB NO3ULWIA 2 U 3 B 4UHbIA 3MEPUTENbHDBIA Nprbop.

1— UCTOYHVK U3NyYeHusi; 2 — nameputesis Temnepatypbl (TepMmonapa); 3 — nsameputens T3AC Tepmonapsl

PucyHok A1 — CTpyKTypHasi cxema paBouero MecTa, YCTaHOBKM (CTeHaa) A/1s NpoBeAeHs
M3MepeHUin TeMnepaTypbl MOJHOTO M3/lyyaTesnsi U ee CTabUTbHOCTU

A.2.2 TonHbIA n3nyyatenb cneayeT NoAroToBUTb K paboTe B COOTBETCTBUM C TpeboBaHUAMMU TY Ha G wm ey
KOHKPETHOro Tvna wim TY Ha yCTaHOBKy, B COCTaB KOTOPOI OH BXOAMT, WM COrIaCHO TPeGOoBaHUAM 3KCM/TyaTalyOHHOM
[JOKyMeHTaUun nsnydarens.

A.3 lNMpoBeaeHne M3MepeHUii

A.31 Knumatunyeckre ycrioBusi MpoBeaeHns namepeHnin — no 4.1.3.1.

A.3.2 IMpy1 ncrnonb30BaHUM TEPMOSEKTPUYECKUX Npeobpasosateneli n nameputens TOAC BbINOMHSAIOT crefyolme
[OeicTBuS. B MO/I0CTb NOSHOMO M3NyyaTesnist BBOASAT TEpMONapy v CNIeAsT 3a TeM, YTOObI ee paboumii (ropsiumii) KOHeL, n1oT-
HO Mpwneras K CTeHKe MOJSIHOrO M3nyyarensi, a CBOOOAHbIN (XONOAHbIA) KOHeL, 6bl1 NOMELLEH B BaHHY C TatOLLWM S1bA0M
(npn Temneparype 273 K).

[JonyckaeTcs 3aMeHa BaHHblI TEpMOCTaTOM WM APYTMM KOMMEHCUPYIOLLIMM YCTPOVCTBOM MpUW YC/I0BUKW, YTO BHOCU-
Mast UM oLLbka — He 6onee 0,3 °C.

K Bxogy nameputens TOAC nogkmoyaloT TepMonapy, NpoBoasAT He MeHee 10 nocnefoBaTesbHbIX U3MEPEHUI 1 NO-
Ka3aHusi BOIbTMETPA PETNCTPUPYHOT C MHTEPBASIOM 1—2 MVH.

[ns kaxporo pesynstara nsmepeHus TOAC TepMonapb! onpefensioT COOTBETCTBYIOLLEE eMy 3HaYeHve Temnepa-
Typbl NnosocTn nosiHoro nsnyyvartensa no MOCT P 8.585.

A.3.3 lNpu ncnonb3oBaHUM KOHTaKTHbIX CU/ BbINOMHAIOT crieqytolme aeinctays. LLyn nsmepurensHoro npuéopa Beo-
[AT B 3/TyHatoLLyto NonocTb n3MepsieMoro AYUT Takim 06pa3oMm, YTOObI LLyn MAOTHO Npueran K CTeHke MOSHOMo M3nyya-
Tens. 3amepeHvsa Temneparypbl NPOBOAAT COrMacHO PyKOBOACTBY Mo akcnyaraumm CU (He meHee 10 nocniefosartesibHbIX
M3MEPEHNI), MOKa3aHUs BOMIbTMETPA PETMCTPUPYHOT C MHTEPBA/IOM 1—2 MUH.

A.3.4 Mpu ncnonb3oBaHNM GECKOHTaKTHLIX CU BbINOHSIIOT crefytolme AeACTBIS. VI3MepuTenbHbIi Nprbop CTaBAaT
COOCHO AUYT. [lonyckaeTcs onpefensTb COOCHOCTb MO MOKa3aHUAM M3MepUTeNbHOro npueopa; npu Takom obecrneyeHun
COOCHOCTM MOKa3aHWs U3MEPUTENIbHOTO nprbopa ByayT MakCMMasibHbIMKW. VI3MepeHus TemnepaTtypbl MPOBOAAT corfac-
HO PYKOBOACTBY MO 3KCM/lyaTauyn n3mepuTenbHOro npnbopa (He meHee 10 nocnefoBaTesibHbIX U3MEPEHWIA), NoKa3aHus
BO/ITMETPA PErMCTPUPYIOT C UHTEPBA/IOM 1—2 MUH.

A.4 ObpaboTka pe3y/ibTaToB
A4.1 CpepgHee apumMeTnHeCcKoe 3HaYeHWe TemMnepatypbl MNOHOro usnyyarens /cp, °C, BbIMMUCNAIOT Mo hopmyne
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(A1)

rgem — 4KCNO OTCHETOB;
tj — Temneparypa nosiocTu NonHoro usnydarens, °C.

A.4.2 CKO pesyrnbTata M3MepeHst TeMnepaTtypbl NosiocTy NOJHOro m3nyvatenst tgpa T, °C, BbIMMC/SIOT Mo doopmysie

(A2)

rae [— OTKNOHEHWEe Kaxaoro pesyrbTara M3MepeHus TeMnepaTtypbl OT ero CPEAHEro 3HaueHu s, paBHoe

A.4.3 3HaveHns1 cpedHeil Temnepatypbl NO0CTM MOHOMO M3nyyatens u ero CKO npvHMMatoT 3a UCTWMHHbIE 3Ha-
YeHVs 1 GOMKCHPYIOT B MacropTe MOJIHOTO U3nyvaTens wWin yCTaHOBKW, B KOTOPOM(A) ero mcrnosb3ytot. IMpy nposeaeHun
neproanNyeckoi NOBEPKA WM aTTecTauun 3HaUYEHNS 3aHOCAT B IKCM/lyaTalMOHHY0 AOKYMEHTaLuO.

VHTepBaUibl BpEMEHM MEXAy NEPUOAMHECKMM NMPOBEPKaMM MOIOCTU NOSIHOMO U3MyvaTens A0/kHbI ObITb yKasaHb!
B 3KCM/lyaTauyOHHOM AOKYMEHTaLMN M3lydaTesieil Wi yCTaHOBOK, B KOTOPbIE OHM BXOAAT. pn OTCyTCTBMM TPE6GOoBaHMiA K
WHTEpBaUly BPEMEHW NEPUOAMYECKYIO aTTecTaumio NPOBOSAT He nosaHee 1 roga.

A.4.4 TlorpelHocTb U3MepeHns Temneparypbl MOMOCTM  MOSHOTO  U3/lydartenid  [0/kHa COOTBETCTBOBATb
FOCT P 8.585, o KoTopomy OnpefesstoT TUM UCNO/b3YeMOro TEPMO3/1EKTPUYECKOro Npeobpasosartesis C NorpeLlHOCTbIO
€ro arrectaumm.
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MpunoxeHve b
(cnpaBo4YHOE)

MeTop, pacueTa NoToKa U3/1yyeHus

B.1 MoTok n3nydeHns ®3, v, nagaowmii Ha 3N wm DY, npu ncnonb3oBaHMn CU, He BKKOHAIOLLMX B cebs
ONTNYECKNE 3MIEMEHTLI, UILTPbI WM OC/TabUTENN, BbIMUCAIOT MO opMy/IaMm:
- 4151 laMn HakasimBaHus, NiM

®, EAgpy (6.1)
e "achch apdpekTBHas (OTOUYBCTBUTE/IbHASA MOWab UCMbITyeMoro obpasua, M2;
£ OCBELLEHHOCTb, JIK, BbluMc/sgemas no copmysne
E ! (6.2
£2 '
roe/ — cwna ceeTa, Ka;
£ — paccTosiHue Mexay LIEHTPOM Tesla Hakasa NCTOYHMKA U3/YYEeHNs U NIOCKOCTbIO (DOTOUYBCTBUTESILHOTO 3/1e-
MEHTa UCMNbITyemMoro obpasua, M
- ana AYT, Br
o]
-v T,V ~
® v b Fe)
9 n-£2 ®3)
rae o noctosHHasA CredpaHa borbumaHa, pasHas 5,670-10'8 B1/(m2-K4),
£1 fo KO3(phmUMEHT M3/lydeHUs nonoct AYT v aucka mMofynstopa COOTBETCTBEHHO, OTH. ef,;
[~vTO Temneparypa nosoct AYT 1 gucka MoaynAaTopa COOTBETCTBEHHO, K;

F nnowaas oTeepcTusa avadoparmel AYT, M2;

i paccTosiHVe mexay anadpparmoii AYT M NIOCKOCTBIO (hOTOUYBCTBUTE/IBHOTO 3/1EMEHTA UCTLITYEMOrO 06-
pasua, M.

®opmyny (B.2) ¢ NOrpeLuHoCcTL0 He 6ornee 1% NpPUMEHSIOT Npu £, NpeBbILLAoLLEM pa3mep Tena Hakana ammbl He
MeHee Yem B NATb pas.

dopmyny (5.3) ¢ NOrPeLHOCTLIO He 6onee 1 % npumeHsiioT npu £a 5\[E.
Mpy MoAyNALMN NOTOKa U3MYYEHNS ero AeicTaytolee 3HadeHne $al BbIMMCASOT Mo chopmyne

d3l=dad, (6.4)

rae p— KkoathuUMeHT GoopMbl MOAYIALMN.
B.2 Mpn NpUMEHEHWN 31EKTPOMEXaHNYECKUX MOAY/IATOPOB C BpalLAOLLWIMICA AUCKAMU 1 CENEKTUBHBIX YCUUTe-

Neii, HaCTPOEHHbIX B PE30HAHC C YaCTOTON MOAY AWK, ONpeaensitoT KoadhgmMUMeHT dhopMbl MOAYsALMM (CM. pucyHok B.1
n tabnuuy B.1).
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PucyHok B.1 — Cxema onpegenenus koadduipeHTa dhopmbl MOAYNALMN

Tabnuuya Bl
KoadchunumeHT chopmbl mogynaumm 3
P/ npu Kpyrnoi gnadparme UCTOYHMKA npy NpsIMOYrosibHol Anacparme
U3nyyYeHus UCTOYHMKA M3MYYEHUS
0,00 0,450 0,450
0,05 0,449 0,448
0,08 0,446 0,445
0,10 0.444 0,442
0,15 0,438 0,433
0,20 0,428 0,421
0,25 0,416 0,405
0,30 0,402 0,386
0,35 0,385 0,365
0,40 0,367 0,341
0,45 0,347 0,314
0,50 0,325 0,286

Mpn NpYMEHEHWU MOAY/IATOPOB APYrUX TUMOB KO3PULIMEHT CIOPMbI MOAY/IALMM PACCUUTBLIBAOT U SKCNIEPUMEH-
Ta/lbHO OMnpeaesisioT B COOTBETCTBUAN C TPeGoBaHNAMN TY Ha MOAY/IATOPbI KOHKPETHbIX TUMOB.

B.3 Mpu ncnonb3osaHm CU, BKIHOYAIOLLMX B CEOS ONTUYECKME 3/TIEMEHTBI WM UCTOYHUKA U3/TyYEHUS, OT/IMUHbIE OT
yKa3aHHbIX B4.1.1.4, NOTOK U3/yYEHN PACCUUTLIBAIOT WM SKCNIEPUMEHTaILHO OMPEAEesAtoT Mo METOAMKAM, U3MOXEHHbIM
B TY Ha CW KOHKpEeTHOro Tuna.

Ecnv onpepeneHvie oTHoleHus qilidi2 3aTpyAHEHO U KCNosb30BaHWe AaHHbIX Tabmubl Bl HEBO3MOXHO, TO KO3-
dvLmeHT hopMbl MOAY ALK ONPESENsItoT N0 HEMOCPEACTBEHHLIM U3MEPEHWAM aM/TUTYAHbIX N EACTBYIOLLMX 3HAUYEHWI
CUTHaU10B. VI3MepeHust MPOBOAAT B CnefytoLLeil nocnegosaresibHocTh. CUrHaut € BbIXOAa UCTbITyeMoro obpasua npu 06-
JlyHEHWUN ero MOZY/IMPOBAHHBLIM MOTOKOM PETUCTPUPYIOT C MOMOLLBIO ocupiorpada ¢ Nosocol, obecrneunsaroLLei Boc-
npov3BefeHne curHana 6e3 nckakeHust hopMbl, 1 U3MEPSIOT aMnNIMTYHOE 3HauYeHVe hoTocUrHasa.

K ocupnnorpachy noaxmovatoT CTaHAapTHbIA reHepaTop CUTHasIoB U, U3MEHAS YacTOTy U BbIXOAHOE HarpshkeHue
reHeparopa, Nosy4atoT CUHYCOMAA/IbHBIA CUrHaUT, Mo YacToTe U amnnTyfe CoBnagatoLmii ¢ hoTOCUTHAIIOM.

3arem 3TN CUrHaUTbl MOCNEA0BATE/IbHO M3MEPAOT CTaHJaPTHbIM CEeNEeKTUBHLIM BO/IbTMETPOM WM CE/IEKTUBHBLIM
YCUAMTEbHBIM YCTPOCTBOM, BXOASALLYM B COCTaB M3MEPUTE/IbHOM YCTAHOBKM, U MO NOTyYeHHbIM SIDEKTUBHLIM 3HaYe-
HUAM BbIYUCNAKT KO3WULIMEHT MOAY IALmMK (Mo dropmyne
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Un
(3=0,353-—2, (B.5)
U
roe 0,353 —  KoachdhmumeHT dhopMbl MOAY/IALMN 4151 CUHYCOMAANBHOMO CUTHaNa;
Uc — 3abdpekTBHOE 3HauYeHve HanpshkeHns dpotocurHasia, B;
Ur — ahdpekTBHOE 3HAYEHVE HanpshkeHWa reHepartopa, B.

B.4 MOLLHOCTb MOTOKa U3/y4eHrst onpeaensitoT C NPUMEHEHEM KOHTpoibHoro ®3rM, wm cotoamoga, win Ory.
MOLLHOCTb MOTOKa M3ydeHns P, Br, BbIMMCNSIOT no chopmyrie

P=B%I" $H6>

roe Uc HanpskeHve dpoTocurHana, nsmepsiemoe o 4.8.3.6, B
COMPOTMB/IEHNE Harpy3k1 KOHTposibHoro ®3Mr, wm dpotognoga, wim ey, Owm;
MOHOXpoMaTUyecKas YyBCTBUTE/IbHOCTb KOHTPOsIbHOro @3, wn chotogmopa, win Oy, A/BT.
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MpunnoxeHve B
(pekomeHayemoe)

MeToanka onpeneneHns 3KBMBa/IEHTHON LYMOBOI MOM0CHI NPOMNYCKaHUs
CE/IEKTMBHOTO YCUMUTETIBHOTO W/UMN U3MEPUTESIbHOIo YCTpoiicTBa

B.1 CpeacTBa uamepeHuii n BcnomoratesibHoe 060pyAoBaHme

B.11 CW go/mkHbl 6bITb NOBEPEHbI Y OTKa/IMOPOBaHbl B COOTBETCTBUM C HOPMATUBHBLIMM [OKYMEHTaMW, yCTaHaB-
JIMBaIOLLYIMM MOPSAOK U METO/bI NOBEPKN U KaSIMOPOBKN KOHKPETHBIX CPEACTB M3MepeHuid. BecnomoraTtenbHoe o6opyo-
BaHve JO/MKHO ObITb aTTecToBaHO B cooTBeTcTBUM ¢ TOCT P 8.568. [onyckaeTcs UCNob30BaTh A1 U3MEPEHUIA Kasn-
6poBaHHble C, a Takke BCrioMorate/ibHoe 060pyoBaHNe C HOPMUPOBaHHLIMU METPOOTMYECKUMUN XapakTepucTukamy B
COOTBETCTBUM C TPEHOBAHMSAMM HACTOSILLErO CTaHaapTa.

B.1.2 Paboumii Anana3oH YacToT reHepaTopa CUHYCOUAAMBHBIX CUTHAMOB O/MKEH 0becrneumBaTb CUrHan B nosioce
yacToT yewnuTenbHoro yctpoiictea ot 0,05 go 20 fHCTp, raoe fHCTp— vacToTa HaCTPOoKU YCUNUTENBHOTO YCTPOWCTBA.

B 3aBMCMMOCTM OT MOMOChI YACTOT CEMEKTUBHOTO YCUUTESIbHOMO YCTPOWCTBA PEKOMEH/YEeTC UCMOMNb30BaTb reHe-
paropb! Tvna M3-110 wm M3-118. lonyckaeTca NpUMEHEHWE OPYrMX TeHEPAaTOPOB, UMEIOLLIMX aHauT0rMYHbIe WK 0CTaTOou-
Hble METPOJIOTUYECKNE XapaKTEPUCTUKN.

B. 1.3 4na n3mepeHns BbIXOAHOMO HanpshKeHVst reHeparopa CYHYCOUAa/IbHbIX CUrHaIOB B 3aBUCMMOCTY OT MOJI0ChI
4aCTOT CeNIeKTUBHOMO YCUUTENbHOIO YCTPOMCTBA PEKOMEHAYETCA MCMOIb30BaTb MUNMBONBLTMETPbI ThNa B3-38A wm
B3-57. [lonyckaetca npuMeHeHne Opyrux TUMNoB MWITMBO/ITMETPOB, VMEIOLLMX aHasI0rMyHble METPOJ/IOTMYECKUE Xapak-
TepucTvku. TMpy M3MEPEHUN LLIYMOBOWM MOJIOChI CENEKTVBHBIX BOJILTMETPOB AOMYCKAETCA MCMO/b30BaTh BCTPOEHHbIE B
npréop MHAVKATOPLI.

B. 1.4 B kayecTBe M3MepuTeNna YacToTbl PeKOMEHAYETCHA NPUMEHATL YacToToMepsbl Tuna 43-57, 43-63 wwm apyrve,
UMEIoLLMe aHa/IoTNYHbIE METPOSIOTMYECKME XapakTepucTukn. Mpy MCnonb3oBaHUM reHepaTopos Tvna 3-110, '3-118 n
WHbIX, UMEIOLLMX MHOMKALMKO YCTAHOBMEHHOWN YacTOoThl, AOMNYCKaeTCs NPOM3BOAMTL OTCHET YacTOThl MO NoKazaHusM nepe-
KnrouaTesnein YacToTbl reHeparopa.

B.1.5 TpeboBaHUs K PErMcTpMpYHLLEMY 13MEPUTENIBHOMY MPUOoPY, BXOASALLEMY B COCTaB YCWIUTEBHOIO YCTPOA-
ctBa, — Mo 4.5.1.5.

Ecnn yewnutensHoe YCTPOCTBO HE MMEET PervcTpupyoLLEro npuéopa, To A0MYyCKaeTes MCnosb30BaTb Mpuoopsl,
npveegeHHble B 4.3.

B.2 MNMoarotoBka K NU3MepPEHUAM
B.2.1 V3mepeHne NpoBOAAT Ha paboyeM MecTe Wi yCTaHOBKe (CTeHAe) (CM. pucyHok B.1).

1

1— reHepaTop CUHYCOMAAsIbHbIX CUTHAMOB; 2 — KOHTPO/IMPYEMOE YCUNTENIbHOE YCTPONCTBO MU U3MepUTesIbHOe YCTPOICTBO;
3 — WU3MepUTESb BbIXOAHOMO HAMNPSHKEHUS reHepaTopa; 4 — U3MepuTeslb YacToTbl; 5 — perucTpupyrowmii npuéop

PuicyHok B.1 — CTpyKTypHasi cxeMa paGoyero Mecra, YCTaHOBKU (CTEHAR) A/1s1 MPOBEAEHNSI UBMEPEHMIA SKBUBASIEHTHOI
LUYMOBOIA MOJIOChI MPOMYCKaHWsi CENEKTUBHOTO YCUMIMTENIBHOMO WM U3MEPUTESIBHOIO YCTPOiicTBa

B.2.2 KoHTpo/Mpyemoe yCUnmTesibHoe YCTPOMCTBO WM M3MepUTESbHBIA NPUGop criedyeT NoAroToBUTh K paboTte B
COOTBETCTBUN C IKCMN/TyaTalyIOHHOW AOKYMEHTaUMel Ha YCUIUTENbHOE YCTPOICTBO.

B.3 MNMpoBegeHne namepenHunii

B.3.1 Ha BxoA yCcunnTeNbHOrO YCTPOMCTBa NOAAIT HaMpshKeHWE, paBHOE MOSIOBMHE BbIOPAHHOIO MpeaesbHOro Ha-
NPSHKEHUS, 1, NepecTpaviBas vYacToTy reHeparopa, AOOMBaOTCA MaKCYMasIbHOIO MoKasaHUA PerucTpypyroLLero npuoopa.

B.3.2 He nM3MeHsis 4acToTbl reHepaTopa, YBE/IMUMBAKOT HanpshKEHUE Ha BXOAE YCUMTENIbHOro YCTPOoUCTBa A0 Bbl-
6paHHOro NMpeaesibHOr0 3HaYEeHMs.

B.3.3 MoaaepknBas HEM3MEHHBbIM 3HaYEHWe BXOAHOIO HanpskeHWs, YMeHbLLIAKOT YacToTy reHeparopa U perucTpu-
PYIOT 3HAYEHWUSA HIDKHMX TPaHUYHBLIX YaCTOT, Ha KOTOPbIX HAMPSHKEHME Ha BbIXOAE YCUIUTE/BHOMO YCTPOCTBA CTAHOBUTCA
nocrnegosartenibHO pasHbiv 0,9; 0,8; 0,7; 0,6; 0,5; 0,4; 0,3; 0,2; 0,1 OT NepBOHAYa/ILHO YCTAHOB/IEHHOTO HAMPSHKEHUS.
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B.3.4 YcTaHaBnMBaloT YacTOTy reHeparopa paBHOl YacToTe HACTPOMKW YCUNUTESIbHOTO YCTPOCTBA W, NOAEPXU-
Bast HEVM3MEHHbIM 3HaYeHVIe BXOAHOIO HanpshKeHWsl, YBE/IMUMBAIOT YacTOTy reHepatopa v perucTpypytoT 3Ha4YeHNsT BEpX-
HUX rPaHUYHbIX YacToT. OTCYETbI BEPXHMX MPAHWUYHBLIX YACTOT CHYMAIOT MPY HaNPSHKEHWSX Ha BbIXOLE M3MEepUTESIbHOTO
YCTPOWCTBa, yKkasaHHbIX B B.3.3.

B.4 O6paboTka pe3ynbTaToB
B.4.1 SkBMBa/IEHTHYHO LLYMOBYHO nosiocy nponyckaHus Af3B cenekTMBHOIO YCWINTEIbHOTO YCTPOIACTBA BbIMMCISIKOT
no coopmysie

YkB- 2 M bl (B.1)
o1

rae Afi — wmpuHa nonockl nponyckanns /o, Iy, BbluMcissemas no opmysie

AT B.2)
roe fiB —  3HaueHune BepxHeit rpaHWYHOl YacTOTbl, COOTBETCTBYHOLLIEN /-My YPOBHIO, T
fiH — 3HaueHvie HWxHeli rpaHNYHOM YacTOoTbl, COOTBETCTBYHOLLEN /-My YPOBHIO, I
M, — 6e3pa3MepHbIi KO3MLIMEHT, 3HAYEHMST KOTOPOTrO AJ151 YPOBHEN npuBeaeHs B Tabnue B.1.
Ta6bnunya Bl
YpoBeHb 0,9 0,8 0,7 0,6 05 0,4 0,3 0,2 01
KoadppuuneHt Mi 0,18 0,16 0,14 0,12 0,10 0,08 0,06 0,04 0,025

B.4.2 MorpeluHocTb onpefesieHnsl 3KBUBa/IEHTHON LLYMOBOI MO/OCHI NPOMycKaHUs CENEKTUBHOMO YCUIUTELHOTO
YCTpOlicTBa He [0/MKHA BbIXOAWTL 3a Npeaesibl uHTepeana +10 % c 3afaHHoli BEposiTHOCTLIO P = 0,95.
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MpunoxeHune I
(pekomeHgyemoe)

MeTopg, onpeaeneHns ANHAMUYECKOTo AnanasoHa

1 CpeactBa M3MepPeEHWU 1 BCnomoratesibHoe o6opyaoBaHune
TpebosaHus K C/1 1 BcnomorateisHoMy 06opyaosaHnio — no 4.20.1.

2 MoaroToBKa K U3MepeHusam
MogrotoBka K n3mepeHusam — o 4.8.2.

.3 MpoBegeHve n3mepeHunii

31 VamepeHne HanpshkeHusl (TOka) Lyma UCMbITyemMoro obpasua B paboueli nosioce 4actoT M3mepsitoT o 4.8,
€C/N MHble TpeboBaHUSI He YCTaHOB/EHbI B TY Ha ®3NMIM nm ®ITY KOHKPETHOro Tvna.

I.3.2 Ha vcnbiryemblii 06pasew, HanpassT MOLY/IMPOBAHHbIA NMOTOK U3ydeHnst. Tpu 3TOM B XOf, Niyyeil ycTaHas-
JNmBatoT ocnabnstoLwmii mnbTp ¢ onpeaeneHHbIM KoadhdmumeHTom ocnabneHus K 3HaveHne koadhdmupmeHTa ocnabne-
HUS pekomeHAayeTcs BblovpaTth oT 50 Ao 100.

I.3.3 VI3MEeHsAOT MOLLHOCTb M3/ydeHUsl, Najatollero Ha MUChbITyeMblii obpasel, nyTem ero nepemeLLeHmss OTHOCK-
Te/IbHO MCTOYHUKA U3/TyUYEHUST TakuM 06pa3oM, YToObl HanpshkeHne (Tok) dpoTtocmrHana Uc do(/c d) Ha BbIXOAE MCMbITYyEMO-
ro o6pasLa COOTBETCTBOBa/IM YC/IOBUSIM:

Mc_é * K ' N (rl)
®

o™ W r2)
®

roe [, — 3ajaHHOe 3HaYeHue AMHAMMYEeCcKOro AvanasoHa, OTH. ef.;
KO3thdmupeHT ocriabnenns unbTpa, OTH. es.;
e (°Cd) HanpshkeHre (ToK) (hoTocurHasia Ha BbIXOAE UCMbITyeMoro obpasua, B (A);
(U HanpsbkeHve (ToK) LWyma, nusmepeHHoe no 1.3.1, B (A).

Mpn 3TOM HEOGXOAMMO 06ECNeUMTb NMOCTOSIHCTBO CMNEKTPa/IbHOTO COCTaBa U3MMyyeHNs], NaJakoLLero Ha UCMbITyeMbliA
obpaseLl, BO BCEM Ayana3oHe U3MEHEeHUs1 er0 MOLLHOCTM.

I.3.4 He n3MeHssa NofoxeHUs 1CnbITyemoro obpasLa, U3BiekatoT 13 Xoda fiydein ocnabnaromin nunstp u nsmeps-
0T HanpsbxeHue (ToK) dpoTocurHasa.

4 O6bpaboTka pe3ysibTaToB

4.1 OTKIOHEHME OT IMHEMHOCTU HanpshkeHnst dooTocurHana AL, v Toka choTocurHana [/c B npoLeHTax AuHaMu-
UECKOro AnanasoHa BbIMMC/ISIIOT Mo IopMy/1aMm:

U
AU =(1------- £— )-100 , (r3)
(o] Uc.cp'de
r4
cp b

rae Uc (/c) — HanpsbkeHne (TOK) dpoTocurHasia Ha BbIXoZe UCTbITyeMOoro obpasua npu nsmepeHnsx 6es dwnistpa, B (A).
4.2 TonyyeHHOe 3HaYeHVe OTKNOHEeHUS CpPaBHMBAKOT C 334aHHbIM B KayecTse AonycTMmoro B TY Ha ®3M wm
@Y KOHKPEeTHOro Tuna.
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MpunoxeHuve [
(cnpaBo4YHOE)

MpuMepbl pacyeTa NOrpelHocTell U3MepPeHUst NapaMeTpPoB U ONpeaesieHUs XapakTepPUCTUK
(hOTO3NEKTPNYECKOTO MONYNPOBOAHNKOBOrO NPUEMHUKA M3/TyYeHMst U (hOTONPUEMHOrO ycTpolicTBa

[.1 O6paboTKa pe3y/ibTatoB NPAMbIX U3MEPEHUI
O6paboTKy pe3y/bTaroB MPsSMbIX M3MEPEHWIA OCYLLIECTBAOT B cooTBeTCcTBUM ¢ TOCT P 8.736.

[.2 O6paboTKa pe3ynbTaTtoB KOCBEHHbIX N3MepEeHNI

O6paboTKy pe3y/bTatoB KOCBEHHbIX U3MEPEHWI OCYLLECTB/ISIOT B COOTBETCTBUAM CO C/IEAYIOLLMMIA TPEGOBAHNSMMU:

- Npefesbl AoMnycKaeMbIX OCHOBHbIX 1 A0MO/THUTESbHBIX NorpeluHocTein CU no [4] paccmaTtpuBaloT B KAUECTBE rpa-
HUL, HENCK/TKOUEHHO CUCTEMATNYECKOW MOrPELLHOCTY;

- NpaBWia CyMMMPOBaHMST HE3aBUCUMMbIX COCTaBNSAIOLLMX HEMCK/TIOYEHHOM CUCTEMATUYECKON NOTPELLUHOCTU Pesy/ib-
Tara U3MepPEHVsi COOTBETCTBYIOT [4];

- HEUCK/TIOYEHHbIE crcTEMATMUECKVe norpelHocT CY KaKaoro Tuna 1 NorpellHoCTV MOMpaBoK pacCMaTprBaroT
KaK cnyydaliHble BeMYMHbI C PaBHOMEPHBIM pacrpeaesieHneM;

- CyMMVPOBaHNE HEVCK/THOUEHHBIX COCTaB/ISIOLLMX CUCTEMATUYECKON norpellHocT CU, MMEOLMX KOpPensiLyoH-
Hble CBA3W, BLIUNUCASIOT MO hopmysie

e,e;
02 @)
roe O, Oy —  rpaHuupbl /-i4,y-i HEUCKIOYEHHBIX CUCTEMATMYECKMX MOrPeLLHOCTEN;
Iy — KoachchrumeHT Koppensaumm mexay Kakaoi napoii COCTaBASALWYMX NOTPELUHOCTEN, MPUHUMAOLLEN 3Ha-

YeHna oT MUHyC 1 o nakoc 1

- CyMMMpOBaHME CnyvaliHbIX COCTaBNALWMX NorpeltHocTeil CY, MMeloWwmx KOppensiuyoHHbIe CBSA3MW, BbIUMCSIOT
no coopmysie

- T ‘2]_’ (,EI,- 2)

rae 6y 5y— CKO /-ro (/-ro) pesynbTtata namepeHust.

[.3 PacueTt norpewHoCcTn n3amMepeHns yaenbHOM 06HapyXnTesibHOM CNOCO6GHOCTHU
[.3.1 3HaueHune yaenbHo oGHapyxuTenbHol cnocobHocTy D¥, BT My 1/2 cMm, BbIMMCISIKOT MO dhopmyse

b -BL y\Aeqacp’AfaB n Af

-3
", (0} 7] htb (4-3)

[.3.2 Pe3ynbTVpyHoLLYyt0 NMOrpeLHOCTb BbIUMCIAOT Mo chopMysie

O, =1,96 h 6 (0-4)

rae 6Z, 5Z— HenCKUEHHbIE cUCTEMATUYECKas U CrlyYaiiHas COCTaBMAOLLE PE3Y/bTUPYHOLLEN MOrpeLlHOCTY U3MEPEHMS.
[.3.3 CKO cnyuaiiHoii cocTaBnsitoLeli pesynbTUpYHLLEl NOTPELUHOCTY U3MEPEHMST BbIYUC/ISIIOT MO doopmye

KZ:%O,D, + 6&. o F 68c * BRw 2 Knﬁn.cen.m *H, 62,
2K A 1 g2 A9
) K6K.06K.LLI + 6%.(: * 6g.m + T% * 2 Naddp + 6g
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rpe K —  3HaueHne KoadhduumeHTa BAMAHKA HECTabUIbHOCTU BpalleHuss mogynsaTopa Ha CKO v3MepeHust curHa-
na (npu ocnabnennn 40 ob/aekagy He NpeBbIlAET 2);
5Mi — CKO pesynbtara M3MepeHns HeCcTabuibHOCTW BpaLLeHus Mogynstopa, +0,87 %
6H — CKO pesynbTara M3MepeHUs curHasia 3a CHeT HeCTabWUNbHOCTM MOTOKA UCTOUHMKA M3nydeHns,+1,15 %;
5Mc  — CKO pesynbTara nsMepeHuss curHasa 3a CYeT NOrpeLlHOCTN YCTaHOB/IEHUSA U NOAAEPKAHNANUTAHMA  UC-
nbITyemoro obpasua, +1,7 %;
5Mw — CKO pesynbrara M3MepeHns LyMa 3a CHET NOrpeLLuHoCTY YCTaHOBEHUS Y NOAAEPXaHWS MUTaHUA UCTbl-
Tyemoro obpasua, +1,7 %,
Kn — koadpdpmumeHT koppensaumy, Kn= 1 npy ogHOBPEMEHHOM U3MEPEHUN HanpshkeHns dpoTocurHasia 1 Hanps-
XeHvs wyma, Kn= 0 npy oSHOBPEMEHHOM U3MEPEHNN HanpPsXXeHWs (DOTOCUTHaUA U HaNPSHKEHUA LLyMa;
5Kc — CKO pesynbTata UsmepeH/st curHana 3a cHeT HecTabuibHOCTY KoadpdhryeHTa nepegaqm yeunmTeibHoro
yCTpoiicTBa, +1,45 %;
5Kw — CKO pesynbTata n3mepeHrst Lyma 3a CHET HecTabuibHOro kKoaddomumeHTa nepegadqn, 1,45 %
Kk=1 — npy 0gHOBPEMEHHOM M3MEPEHUN HANPSHKEHUA (DOTOCUTHASIA U HAMPSHKEHUS LLYyMa;
Kk=0 — np1 ogHOBPEMEHHOM M3MEPEHUM HanPshKeHUs hOTOCUrHaNA U HaNpshKEHWS LLyMa,
6pc — CKO pesynbrara U3MEpEHWs1 CUrHasia 3a CYET HEBOCTIPOM3BOAUMOCTU MOKa3aHWiA PErvcTpUPYHOLLErO Npu-
6opa, £1,7 %
5pw — CKO pesynbrara M3MepeHus Lyma 3a CHET HEBOCMPOM3BOAVMMOCTU MOKa3aHWiA PEerncTpUpyoLLEro npu-
6opa, +1,7 %
bAf — CKO pesynbTara u3MepeHusi 3KB1BaSIEHTHOM LLYMOBO NOJI0ChI NPOMYCKaHWS YCUNUTEbHOTO YCTPOMCTBA,
+1,7 % [npu ncnonb3osBaHnn daopmysbl (13)];
6 — CKO pesynbtata usmepeHuss 3dhhekTUBHON (pOTOUYBCTBUTE/BHOM NIOWAAM MCNbITyeMoro obpasua,

6/bdrh= 13,7 %, BbluMCAseMoe Mo dhopmye

poney  he TKZER, T62, 62, 62 65, (1-6)
roe SMM —  CKO pesynbTara M3MepeHus Nowaan 3a CYET KOHEYHOro 3HauvyeHWs LieHbl OeNeHVs U3MEpPUTENIbHOro
MuKpomeTpa, 1 %
6E — CKO pesynbtara nsmepeHusi 06/1y4eHHOCTH CrbITyemoro obpasua, +3,8 %, BbluicnsemMoe rno opmyse
6E - ~165?+4 +8mpad+8p. @a.n
rope 5T — CKO pesynbrara U3MepeHus Temnepartypbl MosiocTU MOSIHOMO M3/yyaTtesii OTHOCUTENTIbHO MOAY/IATOPa,
0,4 % (ana T =500 K);
6L — CKO pesyrnbTara n3mepeHusi paccTosiH/A OT AnadparmMbl NMOAHOMO M3nyyatens 4o UCrbITyemoro obpasua,
+0,5%;
5mah — CKO pesynbTara nsamepeHusi nnowaamn guadparmbl nosHoro nanyyarens, +1,2 %;
50 — CKO pesynbTata usmepeHus KoadpduumeHta doopMbl Mogyisumn, +3 %.

Mo doopmyne (4.5) nonyyatot:

+6,3 % — npn HEOAHOBPEMEHHOM U3MEPEHUN CUrHaNa v LLyma;

+5,4 % — npn O04HOBPEMEHHOM M3MEPEHUM CUrHaUTa U LLyMa.

MpaHULbl HEMCKMIOYEHHOW CUCTEMATUYECKON COCTaB/SIOLLEN pe3y/IbTUPYHOLLEA NOrPELUHOCTU U3MEPEHNST BbIYWC-
NA0T no chopmyne

0 *87- (4-8)

roe Off- —  rpaHuLbl HEMCKIMIOYEHHOV CUCTEMATUYECKON MOrpeLLHOCTU OMpeaesieHnst SKBUBASIEHTHON LLYMOBOWA MO-
J10Cbl NPONYCKaHWS YCUMTENBHOrO YCTPOICTBA N0 METOAMKE MpuioxeHns B, 10 %;
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Q_

rpaHnLpl HEWCK/THOYEHHO CUCTEMATUYECKON MNOrpeLlHoCT onpeaeneHna HanpshxeHns Lyma 3a CHET KO-
HEYHOro 3Ha4eHnA BpeMEHN N3MepPeEHNsa BbIYUCIAKOT MO qc)oplvlyne

0, = Z_N -t (,CI|—9)

orctoga npu Af3B=160 lunt=10c, Q= 2 %.

Mo dpopmyne (4.8) nonyyatot 0= 5,4 %.

Mo dropmyne (4.4) nonyyaror:

= 13,5 — npn HeogHOBpeMeHHOM n3mepeHun Uc n g

= 12,0 — npn ogHoBpPEMEHHOM M3MepeHnn Uc n 1w

PesynbTupytoLan norpeLlHocTb onpeaeneHns yaenbHoli 06HapyUTebHOM CNOCOBHOCTU HaXOoAUTCA C 3a[aHHOM
BepoATHoCcTLIO P = 0,95 B nHTepsasie +13,5 % npn HeogHOBpeMeHHOM u3MepeHun Uc, uwin B nHTepsane 12 % npu
OHOBPEMEHHOM M3mMepeHun Uc 1 1l

[.4 PacueT norpewHocT! onpeaesnieHmss HOPMUPOBAHHOM XapakTepucTuku (OTHOCUTENbHOW cnekTpanbHOo
XapakTepUCTUKN YyBCTBUTENbHOCTM)

[.4.1 Pe3ynbTupytoLLyt0 NOrPeLUHOCTb OTHOCUTE/BHOM CMEKTPasIbHON XapakTePUCTUKN YyBCTBUTETbHOCTA BbIUMC-
NAT Mo doopmyne

roe Ncp

K.C

6% + K22 + 46" +46= + 6N + 6N+ 8 +
ep Moz, K.C X

- 2 Hen _10
PTPR e kgt t bt b 62 4 ()22 o

CKO pesyrbTarta U3MepeHns curHasia 3a CHET HeCTabWUMbHOCTM NMOTOKa UCTOUHMKA U3nydeHns, £1,15 %
CKO pesyrnbTata usmepeHust curHasia 3a CyeT HecTabunbHOCTU BpalleHus mogynatopa, 0,87 %, K =2;

CKO pesynbtara M3MepeHns curHasia 3a CHeT MOrpeLlHoCTM YCTaHOBMEHWS W NOAAEMKAHUA NUTaHWA
KOHTpOsIbHOro ®3MM mim Py, £1,7 %,

TO e ANs UCTbITyeMoro o6pasLia;

CKO pesynbTtara usMepeHust curHasnia KoHTposibHoro @3N nam Oy 3a cyeT HecTabunbHOCTU Koadhdm-
LVeHTa nepesaydn yeunmTesbHoro yctpoiictea, +1,45 %

TO e A9 WCTbITyeMOoro 06pasLa;

CKO cnekTpasibHOI NOrpeLuHoCT MoHoXpomaTopa, 1 %;

CKO pesynbTara onpefesnieHusi OTHOCUTE/BHON CMEKTPAsIbHON YyBCTBUTE/TbHOCTM KOHTPOIbHOrO O33N
mwm @Y no yposHo 0,1—1,0 oT MakcmanbHOro 3HadveHus, +2 %

CKO pesynbrata U3MepeHusi CurHasia 3a CYET HESIMHENHOCTN 3HEPreTUHECKOW XapaKTEPUCTUKA KOH-
TposibHOro P3N wm Py, £0,59 %,

CKO pesynbtara mn3MepeHus curHasia KoHTposibHoro ®3r wim ®ry 3a c4eT HEBOCMPOU3BOAUMOCTH
pervcTpupytowero npmbopa, +1,7 %,

CKO pesynbTata U3MepeHusi curHasia Ucnbityemoro obpasiia 3a cHeT HeBOCMPOW3BOAYMOCTY pPerncTpi-
pytoLero npvbopa, +1,7 %,

CKO pesynbTata U3mMepeHus curHasia McnbiTyemoro obpasia 3a CUeT CnekTpasibHOM HeOAHOPOAHOCTH
OCBELLEHHOCTM NJI0CKOCTU MHOro3sieMeHTHoro ®3rM win eIy, £1 %

CKO pesynbrata n3mepeHusi curHasnia KOHTposibHoro @3N wim ®r1y 3a cyeT ero HeCcTabwuibHOCTM 3a
BpemMsa nsamepeHus, +0,3 %,

TO Xe /151 CMbITYeMOoro obpasLga,;

CKO pesynbTara M3mMepeHus curHasia KoHTposibHoro @M wm ®rTY 3a cHeT MeLaroLero UsnyyeHus
MOHoXpomaropa, 1,7 %,

TO Xe, AN mcnbiTyeMoro obpasua, +1,7 %

CKO pe3ynbTatoB M3MEPEHWIA CUIHAMIOB MCMbITYEMOro 06pasLa 3a CHET Pa3HuLbl ONTUYECKUX A/H My-
Tel B ero KaHaax, 5 %.
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[.4.2 Pe3ynbTupytowas NorpeLlHoCTb onpeaesieHnst OTHOCUTE/IbHON CNeKTPaslbHON XapaKTepuUCTUKA YyBCTBUTESTb-
HOCTW MO YpOBHIO 0,1—1,0 OT MakCUMasIbHOrO 3HaYEeHUs1 HaXoAMTCs B UHTepBasie +16 % C 3a4aHHON BEpPOSTHOCTLIO
P = 0,95 npy pacnosioKeHW OTHOCUTE/LHOM CMEKTPasbHOM XapaKTepPUCTUKA YyBCTBUTE/ILHOCTM B 06/1aCT aTMocdep-
HbIX NO/I0C NOT/IOLLEHNS U 11 % MpyY OTCYTCTBUM MOJIOC MOMMOLLEHUS.

[1.5 PacueT norpeLlHOCTM onpeaesieHnsi HEHOPMUPOBAHHOW XapakTEPUCTUKU (aBGCOMOTHOM CreKTpasibHOM
XapaKTEPUCTUKN UYyBCTBUTEIBHOCTH)

[0.5.1 Pesy/bTVPYIOLLY0 NOTPELIHOCTb ONpeae/ieH st aGCosOTHON CNeKTpasbHON XapakTepuCTVKV UyBCTBUTESTb-
HOCTV UCTIbITYEMOro 06pasLia BbIMUCASIOT Mo hopmysie

=1,96 (196" Hh oo (0.11)
rae 6£ CKO pesyrnbTata nsmepeHvst 06/1y4eHHOCTY B N/I0CKOCTU UCTbITyeMoro obpasua, +3,8 %;
X pe3ynbTVPpyIoLLAA NOrPeLUHOCTb OnpeaenieHNsl OTHOCUTEBHON CNeKTPasibHOM XapakTepuUCTUKN YyB-
CTBUTE/ILHOCTU UCMbITyeMOro obpasua:
ax =111 % BHe 06/1acTV Nor/oLLeHns atMocdepsl;
Az =+15% B 06/1aCTN NOT/I0WEHNS atmocepsbl;
Ao CKO pesynbTara namepeHns achchekT1BHOM hoTOUYBCTBMTEBHON MOW@AW UCMbITYEMOro obpasua,

3,7 %

[.5.2 Pe3ynbTvpytolast NorpeLLHoCcTb onpeaesnieHnst abCoHTHOM CNEeKTPasibHOM XapaKTepUCTUKA YyBCTBUTE/TbHO-
CTW MCMbITyeMoro obpasta rno yposHo 0,1—1,0 0T MakC1MasIbHOro 3HaYeHUs1 HaxoguTcs B uHTepsasie +15,5 % c 3agaH-
HoI BeposATHOCTH0 P= 0,95 BHe 06nacTn nornoLleHns atmocdepbl 1 £18 % B 06n1acTyi NornoLLeH1ss atmocdepb!.
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Bubnuorpadwusa

MpaBuna TEXHUYECKOW 3KCrUyaTauum 3/1EKTPOYCTaHOBOK NoTpebuteneld (yTBepaeHbl nprkasoM MuHucTep-
cTBa sHepretTukn PP ot 13 aHBaps 2003 1. Ne 6)

MpaBwia Mo oxpaHe Tpyaa npy akcrnyataumm aneKTpoycTaHoBOK. MOTIY (yTBepaeHbl MpukasoMm MuHTpyaa
Poccum ot 15 pekabpsa 2020 r. Ne 903H)

TP TC 032/2013 O 6e30nacHoOCTV 060pyAoBaHKA, paboTaloLLEero nog, 13bbITOUHbIM AaBeHneM

TexHuueckuiA pernameHT
TaMOXeHHOro coo3a

MU 2083—90 locypapcTBeHHas cucTema obecrnevyeHns eamMHCTBa U3MepeHuid. ViamepeHns Koc-
BEHHble. OnpeferneHve pesy/bTatoB U3MepPeHuiA 1 OLEeHMBaHWe KX NorpeLuHocTel
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