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MNpepgncnoBne

1 PASBPABOTAH AKUMOHEpHbIM 06wWecTBOM «POCCUINCKMA Hay4HO-UCCen0BaTe/IbCKUI  UHCTUTYT
«3nekTpoHcTaHfapT» (AO «PHUWN «3nekTpoHcTaHgapT»)

2 BHECEH TexHuuyeckum KoMmuteTom no ctaHgaptusaummn TK 303 «3nekTpoHHass KOMNOHeHTHas 6as3a,
mMartepuasbl n o6opyfoBaHue»

3 YTBEPX/JEH W BBEJEH B EVCTBUE MMpukasom defepanbHOro areHTcTBa Mo TEXHUYECKOMY pe-
rynnpoBaHuio n metponornu ot 17 anpensa 2024 r. Ne 477-cT

4 BBEJAEH BMEPBbIE

MpaBuna NpUMeEHeHMa HaCTOSALLEero cTaHgapTa YyCTaHoB/eHbl B cTaTbhbe 26 defepasibHOro 3akoHa
0T 29 umioHA 2015 r. Ne 162-®3 «O cTaHgapTulaumm B Poccuitckon depgepauuun». VMIHpopmaums o6 ns-
MEHEeHMAX K HacToALWeMy cTaHaapTy Ny6ankyeTca B exerogHom (Mo cOCTOSHUI Ha 1saHBapsa Tekywero
roga) UHopmaLMoOHHOM yKasaTene «HauuoHasibHble CTaH4apThl», a ouuManbHbli TEKCT U3MEHEeHUN
N NonpaBoK — B eXeMeCsAYHOM WMH(OPMAUMOHHOM yKasaTene «HauuoHanbHble cTaHgapThbli». B cnydae
nepecMoTpa (3aMeHbl) UM OTMEHbl HACTOSLLEro cTaHjapTa CooTBeTCTBYLee yBeJoMeHne byaeT
ony6/iMKoBaHO B GnvkKanliem BbINyCKe eXeMecA4YHOro MHGOPMaUMOHHOro ykaszaTens «HauuoHasbHble
cTaHgapThbi». CooTBeTCTBYyWLWAas UHpopmauns, yseoMNeHe N TEeKCTbl pasMeLLalnTCca Takke B UH-
hopmaLmnoHHON cucTeme o6LLero nob3oBaHNs — Ha odmumanbHoOM caliTe defepasbHOro areHTcTBa no
TEexHUYeCKOMY perynnpoBaHuio 1 MeTposiornm B ceTu MHTepHeT (Www.rst.gov.ru)

© OdgopmneHne. dreyY «MHCTUTYT cTaHfapTmM3ayum», 2024

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJTHOCTbLI0 MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauyecTBe OYMLMANBHOIO M3faHusa 6e3 paspeleHuns defepasbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuilo 1 MeTposiornu
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HAUMOHANBbHBIN CTAHAOAPT POCCUWCKOW SEALEPALUNWN

PE3NCTOPBbI NMOCTOAHHbLIE HEMPOBOJIOYHbLIE BbICOKOYACTOTHBIE
n NOrMoOTUTENIN PE3NCTUBHbBIE

MeTogbl N3vepeHnd ocnabneHusi

Constant non-wireless high frequency resistors and resistive absorbers.
Attenuation measurement methods

Jata BBepeHna — 2025—03—01

1 O6nactb NpUMeEHEHUsI

HacTtosawwmin ctaHgapT pacnpocTpaHaeTcsa Ha BHOBb pa3pabaTtbiBaeMblie U MOAEPHU3NPYEMbIE€ MOCTOSAH-
Hble HENPOBOJIOYHbIE BbICOKOYACTOTHbIE PE3UCTOPbLI C HOMUHANbHbLIM conpoTuBneHnem ot 1 Om go 100 kOwm,
COefIMHEeHHble MO CXeMe YeTblpexnosIloCHUKa, W MOrnoTUTEeNn Pe3nUCTUBHbIE C COMPOTUBAEHMEM BXxogfa (Bbl-
xoga) 50 Om, ycTaHOB/IEHHbIE B UCMbITATE/IbHbIE YCTPOWCTBA (fAanee — u3genus), n yctaHaBanBaeT MeToAbl
namepeHns ocnabneHus B guanasoHe yacTtoT oT 0,02 go 37,5 Iy,

CTaHfapT ycTaHaBnmBaeT TpM MeTofa usMepeHus ocnabneHus usgenuia:

- MeTo4 1 — m3mepeHue ocnabneHus ¢ NOMOLLbI uaMepuTeneln Mogyna kKoaduumneHtTa nepegavm u
OTpaXeHus;

- MeTo4 2 — uM3MepeHue ocnabsieHns ¢ NOMOLLbI0 YCTAHOBOK A1 MPOBEPKM aTTeHlaTopos (MeTos 3a-
MeLLeHNs Ha NPOMEXYTOYHON YacToTe);

- MeTof 3 — M3MepeHue ocsiabsieHns C NOMOLLbK N3MEPUTENbHBLIX aTTEHATOPOB [MEeToA 3aMeLLeHuns
Ha CBepPxBbICOKON 4YacTtoTe (CBY)].

Bbibop meToaa nsmepeHus ocnabneHnsa nsgenunii NpoBoasAT B COOTBETCTBUM C pas3geniom 8.

2 HopmaTuBHbIE CCbI/IKU

B HacToAWeM cTaHAapTe UCNo/b30BaHbl HOPMAaTUBHbLIE CCbINIKM Ha cneaylowmne ctaHgapThl:

FOCT 13317 3nemeHTbl coegunHeHus CBY TpakToB paguomsmeputesibHbIX npubopos. MNpucoegnHu-
Te/lbHble pasmepsl

FOCT 20271.1 W3genua anekTpoHHble CBY. MeTogbl U3MepeHUs 3/1eKTpuyYeckmx napameTpos

FOCT 21414 Pe3uctopbl. TepMUHLI 1 onpegeneHns

FOCT 22261 CpegacTtBa U3MepeHuii 3/1IeKTPUYECKNX U MAarHUTHbIX BeNUYnH. O6Llime TexXxHU4Yeckme ycro-
BUA

FOCT P 70392 TllornoTtutenn pe3ucTuBHble. TEPMUHbI U onpegenieHns

MpumeyaHune — MMpy NOMNb30BAHUN HACTOSILLMM CTaHZAPTOM Lie/iecoobpas3Ho NPoBEPUTL AECTBME CCbLI0Y-
HbIX CTaH4APTOB B MH(POPMALMOHHON cucTemMe OOLLEro nNonb3oBaHUs — Ha oduumasnibHOM calite defepasibHOro areHT-
CTBa M0 TEXHWYECKOMY PEryIMPOBaHNI0 1 METPOJIOMMK B CETU VIHTEPHET MM NO eXerogHoMy UHOPMaLMOHHOMY yKa3a-
Tento «HauuoHanbHble CTaHAAPTbI», KOTOPbI Ony6/IMKOBaH MO COCTOSIHWUIO Ha 1 siHBaps TEKYLWEro roga, v no Bbimyckam
€XeMeCsIHHOro MHhopMaLMOHHOTO YKa3aTensa «HaumoHasbHble CTaHAAPTb» 3a TekyLlwuid rod. Ecnv 3aMeHEH CCbINIOYHBIN
CTaH4apT, Ha KOTOpbI faHa HegaTupoBaHHAsA CCblIka, TO PEKOMEHAYeTCs WCMOo/b30BaTb AENCTBYIOLLYI0 BEPCUI0 3TOr0
CTaHfapTa C YYETOM BCEX BHECEHHbIX B AHHYI0 BEPCUID M3MEHEHWIA. ECNM 3aMEHEH CCbINTOYHbIN CTaHAapT, Ha KOTOPbIit
[JaHa JaTupoBaHHas CCblka, TO PEKOMEHAYETCA UCNONb30BaTb BEPCUI0 3TOTO CTaHAapTa C yKa3aHHbIM BbIlLe FOAoM YT-
BepXaeHus (NpuHATMS). Ecim nocne yTBEPXAEHWS HACTOSLEro cTaHAapTa B CCbIIOYHbIA CTaH4ApT, Ha KOTOpbI AaHa
[aTVpoBaHHas CCblNka, BHECEHO M3MEHEHWE, 3aTpar1BatoLee MoJsIOKEHNE, Ha KOTOPOE AaHa CCbifika, TO 3TO MOSIOXKEHUE

M3paHve odmumanbHoe
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pekomeHayeTcs NPUMEHATL 6e3 yueTa JaHHOro M3MeHEHUs. ECMM CCbINOYHbIA CTaHaapT OTMEHeH 6e3 3ameHbl, TO NoJo-
XEHVe, B KOTOPOM fiaHa CCbl/ika Ha HEro, PeKOMEHAYEeTCS NPUMEHSTb B YacTW, He 3aTparmBatoLLeli 3Ty CCbUIKy.

3 TepmMuHbI 1 onpeaeneHns

B HacTosawem ctaHgapte npumeHeHbl TepMmuHbl no FOCT 21414, TOCT P 70392.
4 O6LWpme NOMOXKEHUA 1 TPeboBaHMA K NPOBeAEHNIO N3MePEHUIA

4.1 TpeboBaHWA K YC/IOBUSIM MPOBEAEHNS U3MEPEHUI

4.1.1 W3mepeHMUss NPOBOAAT B HOPMalbHbIX KAMMAaTUYECKUX YCNOBUAX, eCnu apyrme TpeboBaHusA He
YyCTaHOBJ/IEHbI B CTaHAapTax wuau TexHuveckux ycnosuax (TY) Ha nsgenus:

- Temnepartypa so3sgyxa ot 15 °C go 35 °C;

- OTHOCUTesIbHaa BNaXHOCTb Bo3ayxa oT 45 % o 80 %;

- aTmocchepHoe gaBneHue ot 86 go 106 kMa (o1 645 o 795 MM prt. CT.);

- HanpshkeHue B CeTU NUTAHUSA NepemMeHHOoro Toka (220 = 22) B.

4.1.2 Bo BpeMs M3MEpPEHWU M34enus He AO/KHbI NoABepratbCs BO3AENCTBUIO MHTEHCUMBHbLIX MOTOKOB
BO3[yXa, CU/IbHbIX MAarHUTHbIX Mosiel, Bubpauun, TONYKOB U APYTNX (HDaKTOPOB, KOTOpble MOryT NMPUBECTU K
N3MEHEHUI0 NX napamMeTpos.

4.1.3 WN3mepeHue ocnabneHnsa cnefyeT NnpoBOAUTbL Ha YacToTax, yCTAHOBJ/IEHHbLIX B cTaHAapTax unm TY
Ha pe3ncTopbl M NOrA0TUTENN KOHKPETHbIX TUMOB, HE MEHee YeM B Tpex Toukax pabouyero gmanasoHa 4yacrtoT.

4.1.4 Tpn namepeHnn ocnabneHuns pesncTopbl, NOAKAOYAEMbIE NO CXeMe ABYXMOKCHUKA, MOHTUPYIOT
Ha nnaTte ucnelTaTeNIbLHOIO yCTPOicTBa No cxeme [M-06pa3HOro arteHaropa.

3HavyeHna HOMWHa/IbHbIX CONPOTUB/IEHUI PE3NCTOPOB NoAGMpalT Takum 06pa3om, YTobbl BXOAHOE (Bbl-
X04HOE) conpoTuBieHMe aTTeHaTopa 6bi10 paBHo 50 Om £ 1 %. lonycTUMOE OTK/IOHEHWE COMPOTUB/IEHUSA
pe3ncTopoB OT HOMWHA/IbHOTO 3HAaYEeHWUs He AOJ/KHO MpeBblwaTh +1 %. 3HaYeHWss conpoTUBIEHUIA pe3ncTo-
poB 1 ocnabsieHne aTTeHaTopa Ha NOCTOSAHHOM TOKe paccuuTbiBatoT no popmynam (A.1) n (A.2), npuBegeH-
HbIM B NPUAOXeHun A.

4.1.5 Pe3ucTopbl W MOrNOTUTENN, NOAKIOYAEMbIE MO CXEME YeTbIPEXNOJIICHUKA, MOHTUPYIOT B UCMbI-
TaTesbHble YCTPOWNCTBA, YKa3aHHble B cTaHAapTax wavm TY Ha pe3ucTopbl U NOrI0TUTENIM KOHKPETHbIX TUMOB.

4.2 TpeGoBaHUS K CpeACcTBaM M3MEPEHMS 1 BCMOMOraTe/isHoMy 060py/i0BaHu1Io

4.2.1 CpepctBa N3MepeHus, NnpuMeHseMble 4719 NpoBefeHNs N3MepeHuin napameTpoB U3Lenuin, 4osx-
Hbl COOTBETCTBOBAaTb TeXHUYeckum TpeboBaHuaAM FOCT 22261 n TpeboBaHUAM, YCTAaHOBJ/IEHHbIM B CTaHAap-
Tax Ha KOHKpeTHble MeTofbl U3MEpPEHUS.

4.2.2 TpucoeanHnTeNbHble pasmepbl BOMIHOBOAHbIX (dlaHUEB, KOaKCuMallbHbIX pa3beMOB W CeyeHus
Bo/IHOBOA0B — no NOCT 13317.

4.2.3 TeHepaTopbl BbICOKO W CBEPXBbICOKOW 4vactoTbl (BY m CBY) go/mkHbI MMeTb ycTpoicTBa Ans
UHAWKAUMW W PEeryiMpoBaHnUs MOLLHOCTU M YacToTbl. HecTabunbHOCTb 4acToTbl reHepaTtopoB BU u CBY 3a
15 MuH nocne 30-MWMHYTHOrO camonporpeBa He AO/IXKHA npeBbiwaTbh +5 ¢ 10~4 OT HecyLwelh 4acToThl.

4.2.4 NHpnkaTopbl AOMXKHbI 06ecneynBaTb M3MEPEHME OTHOLIEHUS HaMnpsXeHuii C NOrpeLHoCTblo, He
npesbliwatuwei £[0,3 + 0,5 ¢« (Nx - 1)] % Npu MUHAMATBHOM HanpPsHXXEeHUN OAHOr0 M3 CPaBHWBAEMbIX CUTHa-
noB He meHee 1 MKB, rge Nx — mamepsiemoe OoTHOWEHNE HanpshXXeHuli ornbarowenn BU- nam CBY-curHana Ha
yacTtote mogynsaumm nnu BY- n CBY-curHana Ha Hecyuwein yactoTe, BblpaXeHHOoe Yncriom 6onee eanHuubI.

4.2.5 PasBA3biBalowWme ycTponcTBa A0/MKHbI obecneynBaTb B paboyem gumanasoHe 4acToT:

- KO3 PMUMEHT CTOAYEW BOJIHbI MO HaNpsHXeHuto — He 6onee 1,3;

- 3aTyxaHue He meHee 10 ab (npw ucnonb3oBaHUM B KayecTBe pasBA3bliBalOWMX YCTPOWCTB aTTeHloa-
TOpOB);

- BHOCMMOe ocnabneHve B 06paTHOM HanpaB/ieHun Ha meHee 15 gb, a noTepu B NPSMOM Hanpas/ieHuu
He 6onee 2,0 ob (Npy UCNob30BaHMM B Ka4eCcTBe Pa3BA3bIBAlOL WX YCTPOWCTB (PeppPUTOBbLIX BEHTUEN).

4.2.6 N3meputenun moaynsa koadduuneHTa nepegadnm U oTpaxeHusa [0/KHbI YA0BNEeTBOPATL Tpebosa-
HUSIM CTaHgapTa, yCcTaHaB/MBalOLWero TUnbl, TeEXHUYeckne TpeboBaHNA 1 MeToAbl UCNbITAHWNA.

4.2.7 YCTaHOBKM A8 MOBEPKM aTTEHIOATOPOB AO/HKHbLI YAOBNETBOPATL TpeboBaHUAM cTaHfapTa, ycTa-
HaBMUBAIOLWEro TUMbl, TEXHUYECKNne TpeboBaHUA 1 MeToabl UCMbITAHUN.

2
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4.2.8 V3mepuTenbHble atTeHoaTopbl AO/MKHbI UMETh MABHYI0 PerynvMposBky ocnabneHus B gnanasoHe
yacToT oT 100 kl'y go 37,5 Ty, yaoBneTBopATb TpeboBaHUAM cTaHAapTa, yCcTaHaBNMBAKOLWEro TUMbl; TEXHU-
yeckne TpeboBaHUA 1 METOAbl UCMbITAHWIA.

4.2.9 [leTeKTOpHbIe TONOBKM AOMKHbI MMETb KBaApaTUYHY0 XapaKkTepucTuky v yaoBNeTBopATb Tpebo-
BaHMWAM KOHCTPYKTOPCKOI AOKYMeHTauuun, AeicTByWen Ha npeanpuaTnm.

4.2.10 Mopgknwoyawume ycTpoincTea (nepexofbl) U UCMbiTaTesbHble YCTPOWCTBA [O/KHbI COOTBETCTBO-
BaTb Tpe60OBaHUAM KOHCTPYKTOPCKON AOKYMeHTauuu, AencTBylowWe Ha npegnpuaTtun.

4.2.11 WcnbiTaTeNbHble YCTPOWCTBA, AETEKTOPHbIE TO/IOBKM M Mepexodbl, MCNoNb3yemble Ans namepe-
HUSA ocnabneHns n3gennin, 4O/KHbI 6biTb aTTECTOBAaHbLI B COOTBETCTBMMN C HOPMATUBHOW AOKYMeHTaunen, gei-
CTBYIOLLEN Ha NpefnpusaTAM 1 ycTaHaBMBalLWeh MeTodbl UX atTectauuu.

ATTecTaunsa ucnbiTaTesibHbIX YCTPOWCTB 3ak/ioyaeTcsa B onpejesieHnn Ha NOCTOAHHOM Toke NtobbiM Me-
TOAOM C MOrpPeLIHOCTLIO B npefenax +5 % nepexofHOro CONpoTUBAIEHUA MeXAy BXOA4OM U BbIXOAOM MUCMbITa-
Te/IbHOT0 YyCTPOMNCTBA C YCTAHOB/IEHHbIM B HEFO 3KBMBAJIEHTOM W34enus.

OKBUBANIEHT M3genusa Ao/keH 6biTb U3rOTOBMEH N3 MaTepuana c yAes/lbHbIM COMPOTUB/IEHNEM He 6oree
8 m10-8 OM ¢ M NO reomMeTpuyecknM pasmepam pesucrtopa UnM nornoTutend. Anga pe3ucTtoposB C BbiBOAAMU
B KaYeCTBe 3KBMBAaNIeHTa MCNOJMb3YIOT NEPEMbIYKY, 3aMblKalOLW Y0 KOHTAKTHbIe TOUYKM pe3ncTopa Ha niarte uc-
NblTaTe/IbHOro yCTpOoicTBa.

LnpuHa (guameTp) nepemblyku AO/HKHA COOTBETCTBOBATL pa3MepaM BbiBOAOB pe3uctopa. NepexogHoe
COMPOTUBNEHME UCNbITATENLHOIO YCTPOCTBA He A0/DKHO npeBbiwarts 0,1 Om.

WcnbiTaTenbHble YCTPOCTBA, AETEKTOPHbIE TO/I0OBKM M nepexofbl AO/HKHbI NoABepratbca nepuogunye-
CKOI aTTecTauum B COOTBETCTBMM C AENCTBYHOLWEN HA NpeanpusaTMN OOKYMEHTauuei.

4.3 lMoarotoBKa K NPOBEAEHUNIO N3MEPEHNIA

4.3.1 Tlepep Hayanom M3MePEHWUA cpefcTBa U3MEPEHUI U UcNbITaTeNbHbIE YCTPOWCTBA A0/MKHbI 6bITb
npoBepeHbl. lMpu nNpoBepke ycTaHaBAWBAlOT COOTBETCTBUE WCMbITATE/NbHbIX YyCTpoicTB M CBY-TpakTos,
CpeACcTB M3MePEHU cneaylowmum TpeboBaHUSAM:

- OTCYTCTBME BUAMMbIX MEXaHWYECKUX MOBPEXAEHWNIA;

- OTCYTCTBME 3ayCEHL,EB Ha M/IOCKOCTM Topua BOJIHOBOAHbIX TPAKTOB;

- MeXaHun4yeckasa uUcnpaBHOCTb NPUCOEAUNHUNTENNbHbIX 3/IEMEHTOB BHYTPEHHEro npoBoaHuUKa n wanb Ko-
aKCMasbHbIX TPAKTOB;

- XEeCTKOCTb KpensieHWsi BHYTPpeHHero NpoBoAHMKa u3gennsa (MPOBOAHUK He LO/HKEH NpOBOpavnBaThbCA
npuv NOAKAYEHUN PE3UCTOPOB M NornotTutenei);

- BXOAHO€e (BbIXOAHOE) COMPOTWUB/IEHME WU3AENUIA Ha MOCTOSAHHOM TOKe He [AOJ/DKHO OTK/IOHSATBCSA OT
50 OM Ha Be/jiMuuHy, NpeBblllatollyo YABOEHHOE 3HaYeHMe AOoNYyCTUMOIo OTK/TOHEHUS BXOAHOTO (BbIXOA4HOTIO)
COMPOTUB/IEHUS NPOBEPSEMOrO MOMMOTUTENS MW aTTeHoATopa, COCTABNEHHOIO 13 Pe3UCTOPOB.

4.4 TpeboBaHMA 6e30MNacHOCTU

4.4.1 TpeboBaHus 6e30MacHOCTU NpU U3MepeHun ocnabneHnsa nigenuii — no NOCT 20271.1.

4.4.2 Tlpn NpoBefeHMN WU3MEPEHUN HeobxoaumMo cobnwpaTb ykaszaHuss Mep 6e30nacHOCTU, yCTaHOB-
NIeHHble 3KCn/lyaTalWMoHHOW JOoKyMeHTauuein Ha npumeHsiemble NpuGopbl U AelCTBYOLWEN Ha NpeanpuaTUn
[OKyMeHTauMel no oxpaHe Tpyaa M TexHuke 6e3onacHocTu.

5 Metopg 1. ViamepeHne ocnabneHmnsa n3gennii ¢ NnoMoLLb NaMepuTtesnen
Moaynsa KoadphnumeHTa nepegayuv N oTpakeHUs

51 TMpuvHUMN n3mepeHus

Ocna6neHuve onpefensioT NyTeEM U3MEPEHUS OTHOWEHWS amMnauTyAbl najalolieil 3M1eKTpoMarHuTHOl
BOJ/IHbI HA BbIXOAE K amnAuTyje najatwlieid BOSHbI HA BXOAE.

5.2 TpeboBaHUs K cpeAcTBaM M3MEPEHVsT 1 BCoMoraTesibHOMy 060pyA0BaHUo

521 N3mepeHue cnefyeT NpoBOAUTbL HA YCTaHOBKe, CTPYKTypHas CXema KOTOpoii npuBefeHa Ha

CyHke 1.

pu-
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1— reHepaTtop KavarwLlieicsa 4acToTbl; 2 — UHAWMKATOPHbIA 610K; 3, 4 — HanpasBfeHHble OTBETBUTENN; 5 — cornacoBaHHas Harpyska;
6 — unsgenve

PucyHok 1

5.3 MoarotoBKa 1 NpoBeAeHne N3MepPeHni

5.3.1 CoeauHawT CBU-y3nbl 1 610KM n3meputens mMoaynsa KoapduumeHta nepegadym U oTpaxeHus B
COOTBETCTBMM C TEXHUYECKUM ONUCAHWEM W MHCTPYKLMEN Mo 3KChayaTauuyu Ha KOHKPETHbIW TUN U3Meputens.

5.3.2 BkntovaloT usmMepuTesib B COOTBETCTBUM C IKCN/yaTaLMOHHON JOKyMeHTaumneli, NpoBOAAT €ro ka-
NM6pPOBKY M U3MepeHne ocnabneHns u3genuii Ha yactoTax, ykasaHHbIX B cTaHgapTax wan TY Ha pe3ncTopsl
N NOrM0TUTENIN KOHKPETHbIX TUNOB.

5.4 TokasaTtenn TOYHOCTU NU3MepeHUs

5.4.1 YacTHyl0 COCTaBASAKLYI NOrPewHOCTN M3MepeHusa ocnabneHnsa mnsgenunii, 06ycnoBAEHHYIO OC-
HOBHOW MOTPELHOCTbI0 N3MepuTens MoAynsa kKoadduuueHTa nepegayun u OTpaxeHus, onpegesnsatwT no na-
CMOPTHbIM AAHHbLIM Ha KOHKPETHbIA TUN N3MepUTeNs.

5.4.2 YacTHyl0 COCTaBASAKLLYI NOrPewHOCTN N3MepeHus ocnabneHna nlgenuii, 06ycnoBfeHHY pac-
corsiacoBaHueM U3MepsaemMoro u3genus, onpefensT No TEXHUYEeCKMM XapakTepucTukam KOHKPEeTHOro n3ame-
puTens B COOTBETCTBUM C TEXHMYECKMM ONMCAHMEM W MHCTPYKLMEN MO 3kcnayaTauuu.

5.4.3 NHTepBasn, B KOTOPOM C BepPOATHOCTb0 0,95 HaxoguTcsa NorpewHocTb nameperHus, AA B geumnbe-
nax onpegensoT no copmyne

[0 = +1,65"52(a[0) + 52 (a4p), (1

rae 5(440) — cpepHee kKBagpaTtnyeckoe OTKIOHEHME MOTPELHOCTN M3MepeHus ocnabneHus msgenuii, 06-
YCNOB/IEHHOI OCHOBHOW NOrpewHoCTbl0 uameputens, ab;

8(A4p) — cpeaHee kBagpaTUyeckoe OTKIOHEHME MOrpPeLHOCTM n3MepeHus ocnabneHus, o6ycnoBAeH-
HOIi paccornacoBaHuem UamepsemMoro msgenus, ab.

5.4.4 3HauveHus 8(440), 8(44p) onpenensaT no hopmynam:

8<°)=TH" 2>

&H0-& ®
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raoe AAO —  npegenbHOe 3Ha4YeHuWe OCHOBHON MOrPelWwHOCTN n3MepeHusa ocnabneHus nameputens, ab;

Allp — npepgenbHoe 3HayeHWe MOrpeLHoOCTM Wn3MepeHus, 06YC/NOBNEHHOW paccoriacoBaHueM
n3mepsemoro nsgenuvsd, gb.

6 Metopg 2. iamepeHne ocnabneHmns ¢ NOMOLLbIO YCTAaHOBOK AJ1 MOBEPKU
aTTeHIAaTopPoB (MeToA «3aMeLLEHUST Ha MPOMEXYTOYHOMN YacToTe»)

6.1 TMpuHUMN n3mepeHus

6.1.1 OcnabneHue onpeAensoT NyTeM M3MEpPEHUsI OTHOLUEHUWI curHana, NojaBaeMoro Ha BXof ycTa-
HOBKU, K CUTHaUly, NOCTynatLeMy Ha CXeMy CPaBHEHUSI OT BHYTPEHHEro reHepaTopa NPOMeXyTOUHO YacTo-
Tbl Uepe3 06pa3LoBbIi aTTEHATOP YCTAHOBKM, A0 1 NOC/Ie BK/IOUYEHUS MPOBEPSEMOro U3fenus.

6.2 Tpe6oBaHWA K cpeacTBaM M3MEpPEHUs] 1 BCioMorate/ibHoMy 060pyA0BaHUI0

6.2.1 W3mepeHue cnegyet NpoBOAMTb Ha yCTaHOBKE, CTPYKTYpHasi CXemMa KOTOpPOi nNpuBegeHa Ha pu-
CYHKe 2.

1— reHepaTop curHanos BY nnn CBY; 2, 3 — cornacywouwime yctpoiictea (ecnivm Heo6xoamMmo); 4 — cMecuTesnb U3 KOMMEKTa YCTaHOBKN
ONA NOBEpPKM aTTeHaTopoB; 5— ycTaHOBKa A/19 NOBEPKM aTTEeHIATOPOB; 6 — usgenue; 7— reHepatop curHana BY nam CBY (reTepoauH)

PucyHok 2

6.2.2 [eHepaTopbl curHana AO/KHbl YA0B/ETBOPATb TpeboBaHUAM, YCTAHOB/IEHHbIM B 4.2.3.

6.2.3 Cornacywowme ycTpoiictea (passsisbiBalle yCTpPONCTBa, aTTeHaTopbl U3 KOMNJeKTa yCTaHOB-
KW) 40/DKHbI YA0BNETBOPATL TpeboBaHUAM, yCTAHOBMIEHHbIM B 4.2.5.

6.2.4 YcTaHoBKa A4/19 NOBEPKU aTTEHIATOPOB A0/KHA YAO0BNETBOPATbL TpeboBaHMUAM, YCTaHOBNEHHbLIM
B4.2.7.

6.3 [MoaroToBka W NPOBeAEHNE U3MEPEHNIA

6.3.1 CoepguHsoT reHepatopbl, CBY-y3nbl M yCcTaHOBKY B COOTBETCTBUWM CO CXEMOI, NpUBEAEHHOW Ha
pucyHke 2, 6e3 npoBepsAeMoro nsgenus.

6.3.2 MpoBogAT KanMbpOBKY YCTAHOBKN B COOTBETCTBUW C 3KCN/yaTauMOHHOW AOKYMEHTauuel n oTme-
yalT nokasaHue obpasuoBoro atreHwartopa (/L}), npn KoTopom ycTaHaB/MBaeTcs GasaHc.

6.3.3 BknualwT npoBepsieMoe M34enne B BbICOKOYACTOTHbLIN TpakT yCTAHOBKM MEXAY CMecuTesiem wu
reHepaTtopomM curHana.

M3meHAT ocnabneHve obpa3L,oBOro aTtTeHaropa 40 BOCCTaHOBNeHUs 6anaHca. OTMevyalT nokasa-
Hue obpas3yoBoro artreHwartopa (A2), NnpM KOTOPOM CHOBa ycTaHaB/NMBaeTCsa GanaHc.

6.4 O6paboTka pe3ynbLTaToB
6.4.1 OcnabneHne nposepsiemoro nsgenus Ax B geunbenax onpegensawT no gopmyne
Ax=A2-A v 4)

roe A1l — nokasaHue o6pa3u,osoro aTTeHaTopa yCTaHOBKMU 6es nposepsaemoro nigenusa, ab;

A2 — nokasaHue aTTeHloaTopa YCTaHOBKM MpU BKIOYEHUM B TPAKT MPOBEpPSieMOro usgenuvs, ab.
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6.5 T[loka3aTesnin TOYHOCTU U3MEPEHUS

6.5.1 YacTHyl COCTaBMSAOLWY MNOrpewHoOCTU n3mepeHnss ocnabneHns mnsgenunii, o6ycnoBAEHHY Oc-
HOBHOI MOrPELIHOCTbIO YCTAHOBKM, onpeaensaioT No nacnopTy Ha KOHKPETHbI TUN yCTaHOBKM B 3aBUCUMOCTU
0T n3MepsieMoro ocnabneHus.

6.5.2 YacTHyl cOCTaBfslOLWY0 NOrpPewwHOCTU M3mMepeHnsa ocnabneHnsa nsgenunii, 06ycnoBNeHHYO pac-
cornacoBaHMem BXOAHOr0 (BbIXO4HOrO) COMPOTUBNEHUS U3AENWiAi C BbICOKOYACTOTHbIM TPaKTOM YCTaHOBKM,
onpegenswT no hopmyne

-1

AAp = +0,87 Kery2 1 (k2 11) | KeTva 1 Kemyex 1, Kery2 1 KeryBex 1 (5)
ukery, *T yenve + 11 " KetVi+1 Kcerlax +1 Ketv2 + 1 KetVByX + 1J
roe Kery , Kem2 — koadpdhumumeHTbl cTosYel BOMHbI N0 HanpshkeHutio CBY-y310B yCcTaHOBKMW, CTOALLUX

Ha BXOfle W BbIXofe NPOBEPSEMOro W3Aefnsi, YCTAHOB/IEHHbIE B 3KCM/yaTalWOHHOW
[OKYMEHTaUUN Ha yCTaHOBKY;

oo KCne Koa(ppuUMEHTbI CTosUeli BOMIHbI MO HaMpsXXeHu Bxoda W Bbixoga uW3genus,
yCTaHOB/IEHHbIE B cTaHAapTax Wau TY Ha KOHKPETHbI TUM Pe3MCTOPOB U NOrI0TUTENed;

K=10 20 — kKoathduumneHT nepegayum n3penus;
A — HoOMUHanbHoe ocnabnexHue usgenus, ab.
6.5.3 VIHTepBan, B KOTOPOM C BEpPOATHOCTbK 0,95 HaxoguTca NOrpewHoCTb U3MEepeHus ocnabneHus,

(AA) B feumnbenax onpegensoT no gopmyne (1).

7 Metog 3. 'amepeHne ocriabneHns ¢ NoMoLLbI0 U3MeEPUTESTIbHbIX
aTTeHoaTopoB (MeToA «3amelleHna Ha CBY»)

7.1 TpyHUMN N3MEpPEeHUs

OcnabneHue onpenendrT nytem nsMmepeHus ocnab6nexHus N3MEPUTENbHOTO aTTeHwaTopa A0 M nocne
BK/TIOYEHNA B CXeMY npoBepAemMoro nsaennsa npu paBHblIX CUTHaax Ha MHOUKaTope.

7.2 TpeboBaHUsA K cpefiCTBaM U3MepeHUs 1 BcrnomMoraTenbHOMY 060pyA0BaHUIO

7.2.1 Mi3amepeHne cnegyeT NpoBOAUTbL Ha YCTAHOBKE, CTPYKTypHas CXxema KOTOpPOi npuBegeHa Ha pu-
CyHKe 3.

1,2, 4 — pasBA3blBalOLLNE YCTPOCTBA; 3 — U3MEPUTESIbHBIA aTTeHaTop; 5 — AeTeKTopHas rofioBka; 6 — reHepartop curHanos BY u
CBUY; 7— wnspgenve; 8 — nHankatop

PucyHok 3

7.2.2 TeHepatopbl BY n CBY go/mxHbl ya0BNeTBOPSATL TpeboBaHNSAM, YCTAHOBNEHHbIM B 4.2.3.

7.2.3 PasBsA3bliBalOWne ycTpoincTBa A0/IKHbI YA0BAETBOPATL Tpeb60oBaHNAM, YCTAaHOB/IEHHbIM B 4.2.5.
7.2.4 [leTeKTOpHasa ronoBka A0/HKHA YAOBNETBOPATbL Tpe60OBaHUAM, YCTaHOBNEHHbIM B 4.2.9.

7.2.5 NHpukaTop A0/IKEH YAO0BETBOPATbL TpEOOBAHUAM, YCTAHOB/IEHHbLIM B 4.2.4.

7.2.6 M3amepuTenbHbli aTTeHaToOp A0/IKEH yAOBAETBOPATL Tpe60BaHUAM, YCTAHOB/IEHHbIM B 4.2.8.

7.3 TlogrotoBka 1 NPoOBeAEHNE N3MEPEHWNii

7.3.1 MoaroTaBnnBalOT M3MEPUTENBLHYO annapaTtypy K paboTe B COOTBETCTBMM C 3IKCM/yaTalMOHHOW
OOKyMeHTaumnem.

6
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7.3.2 YcTaHaBnuBalwT ocnabsieHne M3MepuUTENbLHOrO aTtTeHwartopa Ha 2—3 b 6onbwe ocnabneHus
NpoBEPAEMOro MU3fenna n perynvpyloT ypoBeHb CUrHasia reHepartopa W YyBCTBUTE/NILHOCTb MHAMKATOpa [0
noslyyeHusa nokasaHuin, otanyarwmxcs He 6onee yem Ha 30 % OT NpefeslbHOIo 3HAYEHUA LKasbl.

OTmeyvaloT nokasaHusa nHgukatopa U v wkanbl n3MepuTesibHOro arTeHioaropa oM.

7.3.3 BkiwoyaloT npoeepsAemblit aTTeHI0AToOp B paspbiB BbICOKOYACTOTHOIO TpakTa 0 U3MepuTeslbHOro
aTTeHloaropa.

7.3.4 TIpy HEN3MEHHbIX 3HAYEHUAX MOLLHOCTW, YacTOTbl CUrHasa reHeparopa, YyBCTBUTE/IbHOCTU WH-
AuKaTopa yMeHbLlalT fnokasaHue U3MepuTeslbHOro aTTeHiaTopa [0 BOCCTAHOBIEHUA MPEXHUX MoKasaHui
nHgukatopa U. OTMevaloT nokasaHue n3MepuTesibHOro aTTeHioaropa a2.

7.4 O6paboTka pe3ynbTaToB

7.4.1 OcnabneHue n3gennsa AX B geumbenax onpegensatoT no opmyne

Ax = al—a2, 6)

roe al — nokasaHue U3MeEpPUTE/IbHOTO aTtTeHlaTtopa 6e3 npoBepsieMoro usgenus, ab;

a2 — nokasaHue U3MepuTenbHOro aTTeHlaTopa npu BKIYEHUM B CXEMY MPOBEPSEMOro usgenuvs, ab.

7.5 TokasaTesim TO4YHOCTU U3MEepPEeHni

7.5.1 YacTHyl COCTaBNsAOLWYK MNOrPeLHoOCTn naMmepeHns ocnabneHns msgennin, o6ycrioBAEHHY OcC-
HOBHOW MOTpPeLHOCTbI0 N3MEpPUTENbHOro atTeHwartopa, [A/10 B geumbenax onpefenstoT No nacnopTy Ha KOH-
KPeTHbIA TUN aTTeHiaTopa.

7.5.2 YacTHyl COCTaB/sAlOLWY NOrpPewHoOCTU M3MepeHus ocnabneHns nsgenunii, o06ycnoBneHHyO pac-
corsiacoBaHueM TpakTa Ans M3MepuTenbHOro atTeHwaTopa, [/4pl B seunbenax onpenensaT no gopmyne (5).

7.5.3 YacTHyl cOCTaBfslOLWY NOrpewHoOCTU n3amepeHus ocnabneHnsa nsgenunii, o6ycnoBneHHy0 pac-
cornacoBaHvMeM TpakTa Ans nposepsieMoro uagenusa, A/1p2 B geynbenax onpegenstoT no gopmyne (5).

7.5.4 NHTepBan, B KOTOPOM C BEpOSATHOCTbIO 0,95 HaxoAWTCA NOrPeWHOCTb M3MepeHus ocnabneHus
nsgenuvii, AA B geumbenax onpenensatoT no popmynam:

(7)

roe 8(4/10) — cpepHee KBagpaTUveckoe OTK/IOHEHME MOrPeWHOCTU U3MEPEHNSI, 06YCNOB/IEHHOW OCHOBHOIA
MOrPeLHOCTLI0 N3MEPUTENBHOTO aTTeHaTopa, 4b;

8(4/1pl) — cpepHee kBaApaTMyeCcKoe OTKNOHEHME MOrPeLIHOCTU M3MepeHusi, 06ycnoBneHHoli paccorna-

COBaHMEM TpakTa Ans U3MepuTesibHOro atTeHiartopa, ab;

8(A/1p2) — cpepnHee KkBagpaTMyeckoe OTK/IOHEHMWE MOTPELIHOCTN M3MepeHnsl, 06yCNOBNEHHOW paccorna-

COBaHMEM TpakTa Ans npoBepsiemoro ulgenus, ab.
7.5.5 3HayeHne CpefHero KBagpaTtuyeckoro OTKNOHEHUSI AJ1A YaCTHbIX COCTaBAAKOLWMUX MNOrPewHoCcTH

n3MmepeHns ocnabneHuna ulgenuii onpegensoT no gopmynam:
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8 BbIGOp MeTOA0B M3MepeHUs ocnabneHnsa n3aenma

8.1 MeTog 1 cneayeT ucnonb3oBaTb B AManasoHe vacTtoT oT 0,02 go 37,5 'y ana vwsgenuin ¢ ocnabne-
Huem ot O go 50 gb B COOTBETCTBMU C TEXHUYECKMMU XapakTepucTUKaMu WUCMONb3yeMOol annapaTypbl npu
HEeo6X0AMMOCTM NOBbILIEHWUS NPON3BOAUTENBHOCTU U3MEPEHUIA.

8.2 MeTog 2 cneayeT ucnonb3oBaTb B AManasoHe vacTtoT oT 0,02 go 37,5 'y agna vwsgennin ¢ ocnabne-
Huem oT 0 o 120 oB B COOTBETCTBUUN C TEXHMYECKUMU XapaKTepucTMKamu MCNosib3yeMoi annapaTypsbl.

8.3 MeTtopg 3 cneayeTt ncnonb3oBaTh B guanasoHe vactoT oT 2,14 po 37,5 Ty ana nspenuii c ocnabne-
Huem oT 0 go 60 4B nNpu OTCYTCTBMKM YCTAHOBOK AJ19 NOBEPKN aTTEHATOPOB.
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MpunnoxeHue A
(cnpaBo4HOE)

PacueT ocna6neHus M-06pa3Horo atTeHraTopa

Al Ha nnate ucnbiTaTe/IbHOrO YCTPOICTBA MOCTOSIHHbIE HEMPOBO/IOYHLIE PE3UCTOPbI MOHTUPYIOT MO CXEMe
M-o06pa3Horo arreHiaTopa, NpuMBeAeHHOM Ha pucyHke A.l.

Rv

Hax «3 Li3bix> “BbIX

Rv R3— onopHble pe3ncTopsl; R2— npoBepsiemblii pesuctop

PucyHok Al

Mpwn ycnosun RBX= RBIX HOMUHa/IbHbIE CONPOTUB/IEHMS pe3ncTopoB R1un R3 BbibupatoTcs paBHbIMMN.
A.2 3HayeHuss HOMUHa/bHbIX CONPOTUB/IEHU PE3NCTOPOB B OMaXxX PaccunTbiBatoT Mo hopmynam:

(A1)

Ro—R (A2)

rpe Rn= BXOZHOE (BbIXOAHOE) COMPOTMB/IEHNE aTTeHoaTopa, Owm;

R2

K _ "BbIX 20

Y K03thhULMEHT Nepesiaun aTTeHIaToOpa Mo HAMPSHKEHNIO;

A = 20IgK ocnabneHve aTTeHwatopa, Ab;
HanpspkeHve Ha BXoge aTTeHaropa, B
1B HanpshKeHVe Ha BbIXxofe aTTeHwaTopa, B.
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