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«3nektpoHcTaHaapT» (AO «PHWUW «3BnekTpoHcTaHaapT»)

2 BHECEH TexHuyeckum KoMmuteToM no ctaHpapTtusaumm TK 303 «3nekTpoHHas KOMNOHeHTHana basa,
MaTepuansl U obopygoBaHue»

3 YTBEPXIEH W BBENEH B JEWCTBWE Mpukaszom deaepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHnid u metponorum ot 28 oktabpa 2024 r. Ne 1525-ct

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob us-
MeHeHUsX K HacmosuwieMy cmaHdapmy nybrukyemcs e exez200HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKkecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 6ruxaliweM 6bINyCKe eXeMeCsyHo20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcemayou,as UHGopmayus, yeedoMIeHUe U MeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obuje20 Nob3o8aHus — Ha oguluanbsHoM calime @edepansHo20 azeHmemaa rno
MexHUYeckoMy peayupoeaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuuy», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 2/24
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71741-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69385
https://gostexpert.ru/gost/gost-71741-2024?utm_source=pdf&utm_medium=69385&utm_term=page

FOCT P 71741—2024

CopepxaHue
1 00NAaCTb MPUMEHEHMST . . . . o o ot et e e e et e e e e e e e e e e e e e e 1
2 HOPMATUBHBIE CCBITTKM . . . o ot et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 2
3 TepMuEE M ONPOOEBTIBHNEA: « & ¢ o o o e % o b v 4 & & b asimrim s & & ¥ 8 & & ¥ i Sumiar & 5 5 % 5 8 8 0 & Seieim s i o ¥ 5 ¢ o s 2
4 MeTo U3aMepeHusa napameTpoB YaCTOTHOWM XapaKTePUCTUKU 3aTYXAHUS . . . ..ottt e e 2
4.1 TIPUHLNMN U PEXUM UBMEPEHMI. . . . . ot i ittt et e e e e e e et e e e e e et e e e e e e e 2
4.2 TpeboBaHUA K cCpecTBaM U3MEPEHUS U BCMOMOraTenbHOMY OBOPYAOBaAHUMIO . . . . o oo ie oo . 2
4.3 TTOArOTOBKA K MBMEPEHMEAM . . . o o v e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e 4
4.4 MNpoBefeHNe N3MEPEHNIA N 0BPABOTKA PEIYIBETATOR & . . o o o i i i i e e e e 4
4.5 MNokasaTenn TOYHOCTU UBMEPEHUA . . . . oo vttt e it e et e et e e e e e e i e e e e et e 8
5 MeToabl MaMepeHns napaMeTpoB aMnnUTYAHO-4aCTOTHON XapakTepuUcTUKK
ONCKPUMUHATOPHOTO OUIIBTDA &« o o o et et i e et et e e e e e e e e e e e e et e e e e e e e e e et e e e e e e 10
5.1 TIPUHLNN W PEXUM UBMEPEHMIM. . . . o ot it it ittt it e e e e e e e et e e e e e e e e e 10
5.2 TpeboBaHusa k cpeacTeam U3MEPEHUS] MU BCIOMOraTensHOMY 0BOPYAOBAHUIO . . . o oo oo e e e . 11
5.3 MN0OroTOBKA K MBMEPEHUSM . . o .ottt et it et e e e e e e e e e e e e e e e e e e e e e 12
5.4 MNpoeegeHne M3MepeHnid M 00PaBOTKA PEBYIIBTATOB . . . . v v v v v ittt e et e e e e e e 12
5.5 [MoKasaTen TOUHOCTU MBMEPEHMIM . . . . .. it it ettt e e e e e e e et e e et e e e e e e e 13
MpunoxeHne A (cnpasodvHoe) MeToa onpegeneHus QUHAMUYECKOW MOTPELIHOCTM . . . v v v oo vt e e s 15
MpunoxeHue b (cnpasoyHoe) MeTon M3MepeHus 3aTyxaHus nepenadyn v koadpuumeHTa nepegavm . . . . . 16

MpunoxeHune B (cnpasoyHoe) MeTon n3aMepeHnss HEPaBHOMEPHOCTH aMNNUTYOHO-4YaCTOTHON

XapakTepPUCTUKW U BpEMEHHON cTabnNbHOCTW BLIXOAHOMO YPOBHS

Hanps>KeHWs cUrHana annapartypbl, NPUMEeHAEeMON B YCTaHOBKax

npu M3MepeHn YacTOTHOM XapakTepUCTUKKN 3aTyXaHus

W aMNIIUTYOHO-YaCTOTHOW XapaKTePUCTUKN PUITBTPOB. . . . .o vt i ittt i i e e e e e 17
Mpunoxenue I (pekomeHayemoe) MpUMepHLIA BApUAHT CXEMbI COrMacyrLLEero ycTponcTea

1 pacdeT 3aTyxaHus nepegaydu, koapduumneHTa nepegayv

M UX MOTPELUHOCTEM. & . o o v i et e e e e e e e e e e e e e e e e e e e e e e e e e e e e 18

i

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 3/24
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71741-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69385
https://gostexpert.ru/gost/gost-71741-2024?utm_source=pdf&utm_medium=69385&utm_term=page

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru 4 /24
CTpaHuua OoKkyMeHTa - https: tExpert.r t t-71741-2024


https://gostexpert.ru?utm_source=pdf&utm_medium=69385
https://gostexpert.ru/gost/gost-71741-2024?utm_source=pdf&utm_medium=69385&utm_term=page

FOCT P 71741—2024

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

®UNBTPbLI MbE3O3NEKTPUYECKWUE N ANEKTPOMEXAHUYECKWUE

MeToahbl n3MepeHUda napameTpoB YacTOTHOM XapakTepUCTUKK 3aTyXaHUAa U aMnnHTy,D,HO-'-IaCTDTHOI\;I
XapakKTepucTtukKkun

Piezoelectric and electromechanical filters. Methods for measuring the parameters of the frequency response of
attenuation and amplitude-frequency response

Oarta BeepeHna — 2025—03—01

1 O6bnacTb NnpUMeHeHUs

HacTosawmi cTaHgapT pacnpocTpaHsAEeTCsl Ha MONOCOBLIE, PEXEKTOPHbLIE U AWCKPUMUHATOPHLIE Mbe3o-
3MNeKTPUYecKne 1 aeKkTpoMmexaHnyeckne punbTpbl (danee — UnLTPbI) K ycTaHaBNMBaeT METOAbl U3Mepe-
HWS cregyLnX NapaMeTpoB HacTOTHOW XapaKkTepucTUKK 3aTyxaHus (YX3) 1 amnnnTygHO-4acTOTHOW Xapak-
TepucTukm (AYX):

1) yacToT cpesa;

2) cpegHel yacToThkl NOMOCkH! NPONyCcKaHWA (3aaepXuBaHus);

3) OTHOCUTENBHOTO 3aTyXaHUs Ha8 HOMUHAMNBHOM YacToTe;

4) nogaBneHns HecyLlew;

5) HepaBHOMEPHOCTH 3aTyXaHusi;
)
)
)

[22]

LUMPWHBI NOMOC NPONyCcKkaHus (3agepXXrBaHns) Mo 3agaHHbIM YPOBHAM OTHOCUTENBHOTO 3aTyXaHus,

7) KoathdpnumeHTa NpAMOYronbHOCTH,

8) rapaHTMpOBaHHOIro OTHOCUTENEBHOMO 3aTyXaHus;

9) OTHOCWTEMbLHbLIX OTKMOHEHWUA YaCTOT CPE30B;

10) acummeTpumn UX3;

11) OTHOCUTENBLHOIO OTKNOHEHWS CpefHel YacToThl;

12) OTHOCUTENBLHOIO OTKMOHEHWS LWMPUHBI NOIOCHI NPONYCKaHUA (3a4epXKUBaHUA) OT HOMUHATBHOIR;,

13) OoTHOCUTENBLHOTO 3aTyxaHusA B N0BOYHOW Nornoce NponyckaHna (3afepXUBaHUA);

14) BHOCMMOrO 3aTyXaHus;

15) zaTyxaHus nepenayu;

16) KoathdhuuMeHTa nepenayn;

17) cpegHen YacToThl paboyei Nonockl AMCKPUMUHATOPHOTO (DUNbLTPA;

18) WKpWHbI pabo4yei Nonockl AMCKPUMUHATOPHOrO OUIbTpa;

19) OTHOCUTENBHOTO OTKNOHEHUS LWMPUHBI pabodeit NoNockl ANCKPUMUHATOPHOIO hunbTpa;

20) acummeTpun A4X gucKpUMUHATOPHOrO uUnbTpa;

21) cpegHen KpyTuaHsl A4X AUWCKPpUMWHATOPHOMO PUNLTPA;

22) HenuHernHocTn AYX ONCKPUMWHATOPHOTO UNLTPa;

23) MakcMManbHOW WUpWHBLI pabover Nonockl AUCKPUMMHATOPHOMO MnkTpa.

O6wme TpeboBaHWa NpWU U3MEpPEHUM NapameTpoB 1 TpebosaHusa Be3onacHOCTU Ona U3denuid — B Co-
otBetcTBUM ¢ TOCT 71286.

HacTtosawmwmi ctaHgapT npegHasHavYeH Ansi NpUMeHeHUs npeanpuaTusiMu, opraHn3auvsamu U Opyrumm
cybbekTaMy Hay4HOW U X03ANCTBEHHON AeATEeNbHOCTU He3aBMCUMO OT hopm COBCTBEHHOCTU M NOAYUHEHMS,
a TaKKe pefepanbHbIMKM OpraHaMn UCNonHUTENbHOW BrnacTu Poccuinckon ®egepaunu, y4acTByOWNMK B pas-
paboTKe, NPON3BOACTBE, IKCNITyaTauMm UnbTPoB B COOTBETCTBUN C AENCTBYIOLLUM 3aKOHO4ATeIbCTBOM.

e e et e e e e e et et

MapaHune ochbuumnansHoe
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2 HopmaTtuBHbIe CCLINKKU

B HacTosAweM cTaHAapTe MCNOoNb30BaHbl HOPMAaTUBHbIE CChINKWM Ha crefylolmMe cTaHaapTbl:

FOCT P 57438 MNMpubopbl Nbe3oanekTpudeckue. TepMuHbl 1 onpeneneHusa

FOCT P 71286 Mpubopbl Nbe303anekTpuyYeckne 1 hunbTpbl anekTpoMexaHmdeckune. Obuime TpebosaHus
npu MaMmepeHun napameTpoBs

MpumeyaHue — lNpK NONb30BAHUW HACTOALLMM CTaHZAPTOM LenecoobpasHo NpoBepUTL AeACTBME CCbINOY-
HbIX CTAHAAPTOB B MHOPMALUMOHHOW cUcTeMe OBLLEro Nonb3oBaHua — Ha ocuuMansHOM caiiTe PegepanbHOro areHT-
CTBA N0 TEXHWYECKOMY PETYNUPOBAHNUIO U METPOMNOTMU B CETU VIHTEPHET UNK No exxerogHoMy MHOpMaLKMOHHOMY yKasa-
Tenw «HauuoHanbHble cTaHO4apThl», KOTOPLIA oNyGNUMKOBaH NO COCTOSIHUIO Ha 1 AHBapA TeKyLero rofga, M no Bbimyckam
EXEMECSYHOro MHhopMaLMOHHOTO yKasaTens «HaunoHanbHble cTaHaapTel» 3a Tekyluwii rof. Ecnu 3ameHeH cobinoyHbli
CTaHAapT, Ha KOTOPbIA AaHa HeaaTMpPOBaHHARA CCblNKa, TO PEKOMEHOYETCH WCMOMNb30BaTh AEWCTBYIOLLY BEPCWMID 3TOrO
CTaHAapTa C Y4eTOM BCEX BHECEHHLIX B AaHHYH BEPCUK M3MEHEHMIA. Ecnn 3aMeHeH CCbIMOYHbIA CTaHOapT, Ha KOTopbIi
[JaHa 0aTUpoBaHHas cobifKa, TO PEKOMEHAYETCA UCMONb30BaTh BEPCUKD 3TOT0 CTaHAapTa C YKa3aHHbIM Bbille rofoM yT-
BepaeHusa (NpuHATMS). Ecnv nocne yTBepXOeHWs HAcTOSALEro CTaHA4apTa B CCbIIOYHLIA CTAHAAPT, HA KOTOpLIA AaHa
[aTUpOBaHHAs CChINKA, BHECEHO M3MEHEHWE, 3aTparMBakoLLee NnonoxeHne, Ha KOTOpoe AaHa CCbiNka, TO 3TO MONOXKEHUE
peKkoMeHIyeTcsa NpUMeHaTL 6e3 yyeTa OaHHOTro n3MeHeHus. Ecnu cobinoYHbIiA cTaHgapT oTMEHEH 6e3 3aMeHbl, To Nono-
XEHMWe, B KOTOPOM [aHa CCbIfKa Ha Hero, PEKOMEHAYETCA NPUMEHATL B YACTU, HE 3aTParnBaloLLe 3Ty CCbIMKY.

3 TepmuHbI 1 onpegeneHusn

B HacTosAleM cTaHgapTe npuMeHeHbl TepmuHbl no FTOCT P 57438.

4 MeTtoq uamepeHusi napamMeTpoB YaCTOTHOWN XapaKTepPUCTUKU 3aTyXaHuUs

4.1 MpuHUMN 1 pPeXUM U3MepPeHUn

4.1.1 NU3mepeHne napameTpoB YX3 oCHOBaHO Ha NPAMOM M3MEpeHWW 3aTyXaHWs curHana B dounstpe B
3aBMCUMMOCTM OT YacTOThbl BXOAHOMO curHana.

4.1.2 HanpskeHue Ha Bxofe dhunbTpa He OOMKHO npesblwaTs 3 B, ecnu apyrue sHa4eHnsa He yCcTaHoB-
NeHbl B TEXHUYeCKUX ycnoBuax (TY).

4.1.3 PexuMbl U3MepeHUia:

- py4Hom;

- PY4HOW C aBTOMaTM4eCKUM Ka4yaHUeM 4acTOTbl CUrHana;

- aBTOMAaTU4eCKNiA.

4.2 TpeboBaHUA K cpefcTBaM U3MepPeHUA U BCMOMoratenbHOMY 060pyAoBaHM IO

4.2.1 ViaMepeHunsa B py4yHOM pexume criegyeT NpoBOAUTL Ha YCTAHOBKE, CTPYKTYpHasi cXeMa KOTOpOoH
npvBegeHa Ha pucyHke 1.

PF PV z A

Xs2 <), | xs3

1T S
XS4

E

X85

XS1

>_ PV1
>_

PF — yacToToMep aneKTpoHHO-CHETHBINW (Npy HeobxogumocTh); G — reHepartop cuHycouMaaneHelx curdanos; PV — BonsTmerp; Z — uamepsiemblin
dunetp; E — cornacywulee ycTpoWcTeo; A — ycunuTens (npu HeobxoaumocTun); PS — uameputens 3aTyxaHui; PV1 — BonsTmeTp vnu
M3amepuTens OTHOLUEHWA YpoBHeW; XS1 — rHesno Ans noaknoyeHus reHepatopa; XS2, XS3 — rHesga Ana nogknodeHus dunstpa; XS4,
XS5 — rHesna Ans NoAKMNYeHUs BONLTMETPA UMM M3MEPUTENEN K BbIXOAy W BXoAy hunbTpa (BbiXoAbl M3MEPUTENLHOIO U ONOPHOMO KaHaMnoB)

PucyHok 1
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4.2.2 N3mepeHns B aBTOMaTUMECKOM pexuMme crnefyeT NpOBOAUTbL Ha YCTaHOBKE, CTPYKTYpHAas cxema
KOTOpOW NpuBeaeHa Ha pUCyHKe 2.

XS2 \l/ \Lxss
Y Y Xs4 |A X84
E

%>_ %>—PV2

XS5

&1 Xs1

D PS1 Ps2

G1 — reHepaTop cuHycouansHbIX CUrHanos nporpammupyemelin; D — npoueccop; Z — uamMmepsemMblin hunetp; E — cornacytollee

ycTponcTBo; PS1 — ycTpourcTBo oTobpaeHusa (npv HeobxoaumocTu);, A — ycunuTens (npu HeobxoaumocTn); PV2 — BonbTMeTp

W1 M3MepuTenb OTHOLEHUA ypoBHeln uudpoBol; PS2 — ycTpolcTBo peructpauny; XS1 — rHe3go Ansa nogknioveHus reHepartopa;

XS2, X83 — rHesga gnAa nogkniodeHus cunetpa; XS4, XS5 — rHesga ans nogknioyeHus U3MepuTenbHbIX nNpubopoB K Bbixodam
M3MEPUTENBLHOTO 1 ONOPHOIO KaHanoe; K — undpoBoii kaHan

PucyHok 2

4.2.3 3NeKkTPOHHO-CYETHLIN YacToToMep AoMmKkeH obecnedynBaTb MOrPeLlHOCTb U3MEePEeHUsa 4acToThbl B
npegenax 0,1 ot gonyctumoro no TY oTKNOHEHWUA 4YacToTbl cpe3a punsTpa.

4.2.4 NeHepaTop CMHYCOMAANbHOTO CUrHana AorkeH obecneynsaTth:

- cooTBETCTBME paboyemy AManasoHy 4acToT PuneTpa;

- 0OCTaTOYHbLIA ANA KOHTPONA rapaHTUPOBAHHOTO OTHOCUTENBLHOTO 3aTyXaHus UnbTpa YpPOBEHb CUTHa-
na (c y4eToM MWHUMAILHOMO 3aTyxaHus B (punsTpe U ocriabneHus curHana B cornacyollem YCTPOMCTBE U
KabenbHbIX NUHUAX);

- HecTabunbHOCTL YPOBHSA 32 BpeMs U3MepeHus B npegenax 0,1 gonycTumMoi HepaBHOMEPHOCTHY 3aTy-
XaHWs B nonocax nponyckaHusa punstpa;

- NodaBneHne crneKkTpanbHbiX COCTaBAAKLWMX B Nofioce uameputens 3atyxaHua Ha 10 gb Gonblwe ra-
paHTUPYEMOro OTHOCUTENbLHOTO 3aTyXaHus PuUneTpa;

- CpedHViA ypoBeHb LWYMOB a,, Ab, 3a npegenamu nonocel +5 - 10‘5fr, roe fr — YacToTa reHepartopa,
€Crnu nornoca nponyckaHna namepuTens 3atyxaHua 1, Wwupe 37O NONOChI B COOTBETCTBMM G BbipaXXeHWeM

4
My —107%f
8y < —| @rap +10lg————+10 |, (1)
2
(A€ ., — rapaHTMPOBaHHOE OTHOCHTENbHOE 3aTyxaHue dunsTpa, AB;

|_|2 — Nonoca nponyckaHnAa aHanun3atopa CnekTpa npn n3aMepeHnn ypoBHA LUYMOB B CUArHane reHepa-
Topa, I'y;
- peXum CTon-MmeTKu npm aBTOMatn4eCKkom KavyaHun 4acToThbl.

MpumeyvyaHune — CooTBeTCTBME reHepaTopoB TpeboBaHUAM 4YacTOThbl CnekTpa AonycKaeTca nogTeepaaTb
CbaKTW-IeCKMMM MCNbITAaHUAMU reHepaTopoB.

4.2.5 Cornacyolllee yCTPONCTBO OOIMDKHO 06ecrneqmnBaThb:

- cooTBeTcTBUE TY BXOOHbBIX U BEIXOAHbLIX MOMHBIX HArPY304HbLIX COMPOTUBMEHWUI UNLTPaE;

- cornacosaHue ¢ napaMeTpamMu U3MepuUTenbLHON annapaTypbl,

- 3aTyxaHwe BXOAHOro curHana bonblle, YeM rapaHTMPOBaHHOE OTHOCUTENbHOE 3aTyxaHwe unsTpa Ha
10 + ag,, Ab;
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- yCTaHOBNeHue 1 noagepXaHne HOMUHAIbHbIX 3Ha4YeHUW 3MEKTPUHECKUX NapaMeTpoB C NOrpeLlHocT -
MW, B Npegenax KoTopbix obecnevynBatoTca nokasaTenu TOHHOCTU M3mepeHusa napametpoB YX3, ycraHoBneH-
HbIX B TY.

4.2.6 YeunuTtenb gomkeH obecneynsaThb:

- COOTBETCTBUE pabovyeMy AnanasoHy 4acToT pUneTpa;

- cornacoBaHve ¢ M3aMepuTenbHON annapaTypoun;

- COOTBETCTBME JMana3soHy YCUNMBaeMbIX HanpshKeHun,

- 4YacToTHy HecTabunbHocTb cobecTBeHHol AYX B npegenax 0,2 fonycTMMOW HepPaBHOMEPHOCTH 3a-
TYyXaHWsa B Nonocax nponyckaHusa punesrpa;

- HecTabuneHOCTh KOahbuUneHTa yCcUneHUs 3a BpeMsa uamMmepeHusa B npegenax 0,2 oonycTMMoR He-
paBHOMEPHOCTK 3aTyXaHusa B noroce nponyckaHus dunstpa.

4.2.7 U3mepuTenb 3aTyxaHuin gomkeH obecne4nsaTb:

- pabo4nin AnanasoH 4acToT PUNLTPa;

- AMHaMWYECKUA AnanasoH N3aMepseMblX 3aTyXaHui;

- COOTBETCTBME COMPOTUBINEHUI0 KabBenbHoW NMHUK C YYETOM COMMAacylLero ycTpoiCcTBa ¢ NoAKMNHYeH-
HbIM (PUNETPOM;

- OTCYeT nokasaHui B geuubenax;

- NOrpeLHoCcTb N3MEPEHNST OTHOCUTENbHbLIX 3aTyXxaHun B npegenax iO,ZSfC - S, roe ‘Sfc — gonycTumoe
OTHOCWTENBHOE OTKIMOHEHWE YacToTbl cpe3a oT HOMWHana, S — audpdepeHuuanbHasn kpyTnuaHa YX3 cdunstpa
Ha JacTtoTe cpesa, ab;

- HepaBHoOMepHocTb cobeTeeHHo AYX B npegenax 0,2 gonycTUMOW HEPABHOMEPHOCTU 3aTyXaHUs B
noriocax nponyckaHusa duneTpa;

- NMOrpeLHoCcTb N3MepEeHUs HacToThl ¢ NOMOLLLI cTon-MeTku B npedenax 0,2 gonycka Ha OTKNOHeHue
YacTOTbl Cpe3a OT HoMuHana.

4.2.8 BornbTmeTp unu nameputenb OTHOLLEHWIA YPOBHeN fomkeH obecnevmBath:

- AManasoH 4acToT U3MepsaeMbIX HanpPsKeHWn;

- AMHAMMYECKMIA OMana3oH U3MepsieMbIX HanpPsKeHUN,

- COOTBETCTBME BbIXOQHOMY COMPOTUBIIEHWUIO COrMacyLero yCTponucTea ¢ UNbTPOM;

- MOTPELLUHOCTb U3MEPEHUSA OTHOLLEHWS HanpsXeHWi B ABYX ToUkax YX3 cdunstpa B npegenax i0,26fc -8

- HepaBHOMepHOCTb cobcTBeHHoOM AYX B npepenax 0,2 JONyCTMMOW HEpaBHOMEPHOCTKU 3aTyxaHWsa B
nonocax nponyckaHusa uneTpa.

4.3 MNogroToBKa K U3aMepeHnuAm

4.3.1 NopgrotaenueakT annapartypy kK paboTe B COOTBETCTBWM C 3KCNIyaTaLMOHHOW AOKYMEHTaLUEN.

4.3.2 MNMpun namepeHnn Ha ycTaHOBKe, CTPYKTYpHas CXemMa KOTOpoW npuBeaeHa Ha pucyHke 1, onpege-
NS0T YacToTy reHepaTtopa OnW3KolM K HOMWHANbHOW YacToTe WM3MepsieMoro urbTpa UMK Nonocy W Bpems
KayaHWsa 4acToThl.

4.3.3 lNpn namepeHUsix Ha yCTaHOBKe, CTPYKTYpHas cxemMa KOTOPOW npuBedeHa Ha pucyHKe 2, BBOAAT B
nporpamMmMy npoLeccopa UCXoOHble AaHHbIe (HACcTpauBakT NporpaMmy Ha U3MepsieMblid TUM ounesTpa).

4.3.4 Ing naMmepuTenen 3atyxaHWin, He MMerLMX aBTOMaTUYEeCKOW YCTaHOBKW HYNA, NpoBOAAT Kanu-
BpOBKY YPOBHS CUrHana B COOTBETCTBUUM C IKCMNITyaTalMOHHON JOKYMEHTaLMEN.

4.3.5 YcTaHOBKy 4acToThbl, BPEMS M NOSIOCY KaYyaHUsA 4acTOThbl yCTaHABNWBAKT B COOTBETCTBUMU C TY, npu
3TOM CKOPOCTb Ka4aHWsA YacToTbl HE OOMKHA NPEeBbIIAaTh 3HA4YEHUN, NPU KOTOPbIX ANHAMWYECKUE MOTrpeLlHo-
cTh naMmepeHunsa npeebliwaiT 30 % O0CHOBHOW NOrpPeLIHoCTH,

4.3.6 Tpu namepeHnsax B aBTOMaTUYECKOM PEXMME LLar U3BMepeHUst YacToTbl (MHTepBarnkl 4YacToT) ycTa-
HaBMMBAKT B COOTBETCTBUM C TY C TakMMm pacdeToM, YToDbI B Nonoce nNponyckaHua (3agepxuBaHusa) Obino
He meHee 10 Todek. [pM 3TOM yUUTEIBAIOT, YTO pPasMep Liara U CKOPOCTb KadaHUs YacToThl HE OOIMKHBI Mpe-
BbILIATbL 3HAYEHWIA, NPU KOTOPbIX MNOMPELIHOCTL annpoKCMMaLnin U AMHaMWYecKas NorpelHocTb M3MepeHui
npesbiwatoT B cymme 30 % OCHOBHOW NMOrpeLlHOCTy.

I pupMmevHaHne — CKDpOCTb Ka4aHnA 4acToThl M pa3Mep wara nprMeeaeHbl B NPUNOXeHNN A.

4.4 NpoBegeHue namepeHun n o6paboTka pesynsTaToB

4.4 .1 MNopgxnoyawT UNLTP K cornacywwemMy ycTpoWcTBy. MaMeHeHMeM 4acToThl reHepaTopa Haxo-

AAT 4acToTy MUHWMAnbLHOrO 3aTyxaHus f, B MOMoce NpoMycKaHWsa WMMu APYryio 4acToTy, YCTaHOBMEHHYH
min & &

B TY. MIameHeHneM HanpspkeHWs reHepatopa W perynupoBKOM YYBCTBMTENbHOCTM M3MepUTens 3aTyXaHui

4
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(Hanps>KeHWn) ycTaHaBNMBalT NokasaHWa U3MepUTEens 3aTyXaHWsa WiWM BONbTMETPa Ha ypOBeHb MUHWMAanb-
HOro 3atyxaHusa a.,.(Ug), Hanpumep 0,10,20 ob (koHel WKanbl), €Cnu MHON He yKasaH B TY, NPUHATbLIA B
JanbHelweM 3a HadyanbHblA YPOBEHb 3aTyXaHUA (YCITOBHbLIA «HYMNb»).

YMeHbLIEHVEM UMK YBeNUYeHWeM 4acToTkl reHepartopa OTHOCUTENbHO famm N3MepsT 3aTyxaHue Ha
YyacToTax, 3afaHHbIX B TY (HOMUHANbLHOW, HecyLlen u T. 4.) ar (UfHom)‘

[MocnepoBartenbHbIM USMEHEHWEM YaCTOThl reHepaTtopa B CTOPOHY €€ YMEHbLUEHWUS 1 YBENTUHEHNHA OTHO-
CUTErnbHO famm Mo HWKHEMY YPOBHIO 3aTyXaHuA a,;, 3ahMKCHpPOBaHHOMY M3MEPUTENEM 3aTyXaHu ¢ y4eToMm
appin: PETUCTPUPYIOT MO YaCTOTOMEPY HWXKHME W BEPXHWEe Y4acTOTbl CPe30B Nonoc nponyckanns f.y, f., (ans
MOMOCOBOTO U PEXEKTOPHOTO (OUNLTPOB) U f s, f g (ANA pexekTopHOro dunstpa). OQHOBPEMEHHO U3MEpSIHoT
MakcuMarnbHoe 3aTyxaHue a,,., Mexay yactotamu f 4 — f., Ans nonocosoro uneTpa u yactotamu f — f4,
fo — fg ONA pexexkTopHoro gunstpa. Mpy 3TOM ANS PeXeKTOPHOro MbTpa PerucTpUpyoT rpaHuyHbIe Ya-

C.

CTOTbI NOBOYHBIX MOMOC 3aAepKuBaHUA Af | (MpK MX Hanuumm 1 B cooTBeTcTBMK ¢ TpebosaHnsamn TY) no
YPOBHIO @,,,,, ECNN NHOE He OroBopeHo B TY, 1 MakcumanbHoe 3aTyxaHue B MOBGOYHBIX Nonocax aj, , UNn Ha
yactoTe Nnobo4YHOro pesoHaHca f, .

MN3meHeHMeM 4acToTbl reHepaTopa B CTOPOHY €€ YMEHBLUEHUS W YBENWYEHWUS OTHOCUTENbHO f,  No
BEpPXHEeMY YPOBHIO 3aTyXaHUs a,, 3aVIKCMPOBaHHOMY N3MepUTEneM 3aTyXaHWii C y4eToM a,,, PErcTpupyoT
Mo 4acTOTOMEPY BEPXHWE W HUKHUE YacTOoTkl CPE30B MONOC 3afepxunsanns f s, f, (ANS NONoCcoBOro 1 pexek-
TOpHOro unbTpoB) U f g, f.g (ANA nonocosoro dwneTpa). OQHOBPEMEHHO U3MEPAIT MUHUMAaNLHOE rapaH-
TMPOBaHHOE 3aTyXaHue ap,, Mexay Yactotamu fo3 — foq ANS peXeKTOpHOro hunbTpa 1 Yyactotamm fg — fia,
f.4 — f.g ANS nonocosoro uneTpa. Mpu 3ToM ANA NONOcoBoro (UNLTPa PErMCTPUPYIOT rPaHNYHbIE YacToTbl
NoBoYHLIX MONoc Nponyckauusa Af, . (MpyU UX HaNMYMK U B COOTBETCTBUM C TpebosaHuamu TY) no yposHio afap:
€CINN MHOE He OroBopeHOo B TY, U MUHMManbHOe 3aTyxaHue a/, | B N0BOYHbLIX Nonocax Unu Ha YacToTe nobou-
HOTO pesoHaHca f .

Mpw MCNONb30BaHUK YCTAHOBKM C aBTOMaTUYECKUM Ka4aHUeM YacToThl U3MepeHUs 3aTyXaHuid M 4acTo-
Thbl MPOBOAAT C MOMOLLLK CTOM-METKM B COOTBETCTBMM C MHCTPYKLUMAMM NO aKcnnyatauum npubopos.

4.4.1.1 YacToThl cpe3os f,, 'l, B py4HOM pexumMe U3MepeHunin onpeaensioT NpsaMbIM OTCHETOM MOoKa3aHui.

B aBTOMAaTU4YECKOM pexunme MSMGDGHMF’I 4acToTy Cpe3oB fC A0onNyCKaeTcd onpenendrtb no f.prMyﬂe
f
fc:fi+(fi+1_fr‘)a ’ (2)

roe fi’ afj — W3MEPEHHbIE YaCToTa KU 3aTyXaHWe B TOYKE YX3 crnesa OT 3agaHHOro YPOBHA 3aTyXaHWUA 81(2)
0115 onpefdensemMon 4acToTel cpesa;

1> 8j4q — W3MEpPEHHbLIE '-IaCTD~Ta M 3aTyXaHe B TOYKe Uxs3 Cnpaea 0T 3alaHHOro YpOBHA 3aTyXaHWA 31(2)
ana onpegendaemMon 4acTtoTbl cpe3a.

f

+

M pnmMmedyaHune — ,D,OI'IyCKal'OTCﬂ 1 bonee cnoxHble annpokcnmaun 4YacToT Cpe30B C NpUMeHeHneM MalLWHHON
oﬁpaﬁoﬂ{m n BonbLlero ymucna V]3Mep6HMI7l OKONno 3ajaHHOoro ypoBHA 4acToThkl Cpeaa.

4.4.1.2 CpegHoK YacToTy Nonockl NponyckaHus (3agepxueanua) f. . 'y, onpegensaT no dopmyne

cp’
- NONOCHLI NpoNycKaHnA
£ = fc1 B fc2 : 3
=T (3)
- MOMNOCbl 3aA4epPKNBaHNA
foa + 1
fcp _ c3 c4, (4)
2
rae f.q, f,p, — YacToTbl CPe3a Mo HKHEMY YPOBHIO a4, I'l;
f.3, f.4 — 4acTOTbl Cpe3a No BEPXHEMY YPOBHIO a,, 'L,
4.4.1.3 OTHOCWTENbHOE 3aTyxaHWe Ha HOMUWHaNbHOW 4YacToTe A,y HECYLeA Unu Opyrol 3agaHHOW
4acToThl NOAABMNeHUs, onpeaensoT no gopmMyne
Aom = Ao~ Fmin ()
Unm
Us
HOM
A,om = 201g—22, (6)
Uo
5
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roe afHOM(UfHOM) — 3aTyxauue (ypO?EHb HanpspKeHust), 3aMepsieMoe(blil) Ha HOMWHAMbHOW YacToTe UNK Apy-
roi 3MepsieMoi YacToTe;
apin(Ug) — HavanbHbIA ypoBEHb 3aTyXaHus.

4.4.1.4 HepaBHOMEPHOCTb 3aTyXaHWs B MOMNOCce NponyckaHus UK 3agaHHou nonoce Aa, ob, onpegens-
10T no dhopmyne

Ad = B — Bty (7)

roe a a

max’ @min — MakcuManbHoe U MUHUMalbHOE (SKCTDEMaanbIe) 3Ha4yeHudA 3aTyX8HVII;1 B nosioce npony-

CKaHusA.
anI namepeHnn HepaBHOMEPHOCTHU 3aTyXaHNA OTHOCUTESbHO 3aTyxXxaHuA Ha 3afaHHoM 4acToTe Aa, ab,
NMPUHUMAKT bonbluee U3 ABYX 3Ha4YeHUH, BbIYMCNSIEMbIX MO cbopmyne

Aa= i(aaa‘Et - amin) (8)
nIm
Aa = i(asan - amax), (9)
rae a,,, — 3aTyxaHue, M3MepeHHOe Ha 3afjlaHHoN YacToTe.
Mn purMmeHaHne — HE‘paBHOMepHOCTb 3aTyxaHna U3MepPAKT Npyu HANM4YUMM HE MEHEE TPEX 3KCTpeMarbHbIX 3HaA-

YeHUn 38TyX8HI/II.7I B nonoce nponyckaHnA, ecny He 3adaHbl MHble YCNOBUWA.
4.4.1.5 WnpwvHy nonockl nponyckaHua (3agepxusanns) Afy (Af,), I'u, onpegensoT no dopmyne
Afy = foo = fer, (10)
(Afy = foq = Fea)- (11)

4.4.1.6 lnpuHy HUXHEN NoMockl 3afepxnBaHns (MPoMycKaHusa) Mo BepXHEMY a, (HWXKHeMYy a,) YPOBHIO
OTHOCUTENbHOrO 3aTyXaHusa unstpa Af,, 'y, onpenensoT no dopmyne

Afy = fq = fs. (12)
(Afy = foq = fes), (13)
rae fs — HUKHSISt YacToTa Monockl 3aaepkuBaHus (Mpornyckanust) dunstpa, M.

4.4.1.7 lUnpuHy BepxHen Nonockl 3agepxuBaHuns (MporyckaHusa) No BEPXHEMY a, (HWKHEMY a,) YPOBHIO
OTHOCUTENbHOro 3aTyxaHus dunstpa Af,, 'y, onpegensoT no dopmyne

Afy = fg =Ty, (14)
(Afy = g = Fyo), (15)
rae f.g — BEpPXHAA YacToTa cpesa Nomnockl 3aAepXKnBaHus (nponyckaHus) cunetpa, Mu.

4.4.1.8 KoadhhuymeHT NpsMoyronsHOCTA NOMNOCOBOTO (PEeXeKTOPHOro) dunsrpa Kn.d.) onpenensaT no
dopmyne

Afy
K =—=, 16
Aty
K =s—i], 17
rae Af; — LWMpWHa MOJoCkl NPONYCKaHWs (3a4epKMBaHUA) MO HWKHEMY YPOBHIO OTHOCWTENBHOTO 3aTyXaHws
uneTpa;
Af, — WIMPWHA NONOCHI NPOMYCKaHUs (3afepKUBaHNs) No BEPXHEMY YPOBHIO OTHOCUTENBHOTO 3aTyXaHus
chunesTpa.

4.4.1.9 NapaHTMpOBaHHOE OTHOCKTENbHOE 3aTyXxaHune Brap: 0b, onpegenswT no opmyne
arap =a rap ~ Amin
rae a', — MUHUMAILHOE 3HaYeHUe 3aTyxaHus B Monocax 3ajepxuBaHus.

4.4.1.10 AcummeTpuro YX3 nonocoBoro (pexektopHoro) hunetpa A, %, onpegensoT no gopmyne

(18)

-100, 19
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roe Af'2(1) — Monoca 4acToT HMXKe cpefdHeil 4acTOTbl MOMOCOBOro (PEXeKTOPHOro) unsTpa no BepxHemy
(HWKHEMY) YPOBHIO OTHOCUTENLHOIO 3aTyxXaHus, BeluMcrsemas no dopmyrne

Ay = fo = fa, (20)
(Afy = fop = Fq); (21)

Afé’m — nornoca 4acToT Bhllle CpedHer 4acToTbl MONOCOBOIO (PEXEKTOPHOro) hunbTpa no BepXHEMY
(HKHEMY) YPOBHIO OTHOCWUTENbBHOIO 3aTyXaHus, BulYUCHsieMas no opmMyne

Ay = foy = Fep, (22)
Af? Sl — fcp' (23)

4.4.1.11 OTHOCMTENbLHOE OTKMOHEHWE CPedHEN 4acTOTbl NMOMOChl NPOMYCKaHWA (3adepXuBaHvs) Sfcp
onpeaenaAwT no opmyne

fo, — 1
Sfcp _ cp HOM (24)
fHOM
unm 8f., %, no hopmyne
f.,—f
Bl = SR HOM 4060, (25)
l“HOM
rae f o — HOMVHanbHOe 3Ha4YeHne YacToTbl UNLTPa.
4.4.1.12 OTHOCHTENbHOE OTKMNOHEeHWE YacToT Ccpes3os &f, onpeaensioT no gopmyne
f.—f
3fc = C C 3an, (26)
JEHDM
wnu 8f,, %, no popmyne
fo — 1,
8f, = =334 40, (27)
HOM
rae f. san — 33AaHHOe 3HayeHue 4acToTkl cpesa.

4.4.1.13 OTHOCUTENBEHOE OTKMOHEHWE LUMPUWHBI MOMOCHl NPOMYCKaHWs (3a4epKuBaHusa) K HOMUHaNbHON
yacToTe SAf onpegensoT no dopmyne
Af — Af,

SAf = ———Ho% (28)
HOM
nnu dAf, %, no dopmyne
Af — AL
SAf = ———HOM .10, (29)
fHOM
roe  Af — W3MepeHHOoe 3HaYeHWe LWMPUHEBI NONOCkl NPONycKaHus (3agepxusanuns), Nu;
Af o — HOMUHASBHOE 3HAaYeHMe LWMPUHBI NOOCHI Mponyckaxus (3agepxusaxus), Mu.
4.4.1.14 OTHOCUTenNbHOE 3aTyxaHne B NoBOYHON Nornoce NponyckaHvs (3agepxunsanns) a, ., Ab, onpe-
AensT no dopmMyne
8hn = arn.rl ~ Anin (30)

rae a', , — W3MepeHHoe 3Ha4YeHue 3aTyxaHusi B No6oYHOM nonoce.
4.4.1.15 MNoBo4Hyto nonocy nponyckaHus (3agepxuBaHns) Af

. |4, ONpegensatoT no hopmyne
Afn.n = Afn.r;2 - AJrn

(31)

.nt

rae Af, o, Af, 4 — TPa@HU4HBIE YaCTOTbl MOGOYHOM MONOCHI NPONYCKaHUs (3a4epPKUBaHNS), N3MEPEHHbIe Ha
3agaHHOM YpOBHe (NMpaeas u NeBasi COOTBETCTBEHHO).
4.4.2 NamepeHne BHOCUMOTO 3aTyXaHWUsi MPOBOLAT NyTEM W3MEPEHMUS 3aTyXaHus (YPOBHS HanpshxeHus)
Ha BbIXOZHOM Harpy304HOM COMpPOTHBAEeHWW hunbTpa (rTHe3no XS4) npu 3aKopoYeHHbIX COeAUHUTENBHON Nnepe-
MbIYKON rHe3fax XS2 u XS3 a,(U,), 6e3 nepembliku ¢ hUNBTPOM a4,(Uy,) Ha HacToTe MUHUMAMBHOTO 3aTyXaHus
(ecnu opyroi He ycTaHoBNeHOo B TY), UMy n3aMepeHnem OTHOLLEHWIA YPOBHEA HAMpsKEHWA Ha BbIXOAE U BXoJe
hunbTpa (rHesna XS4 u XS5 cooTBETCTBEHHO) Npy 3aKkopoYeHHbIx rHesaax U,/U,, v 6es nepembiyku UdJ/UBX.

MpumeyaHune — TpeboBaHWe Kk NepeMblNKe YyCTaHABNMBAKT B TY HA KOHKPETHbIE TUMbl (OUILTPOB.
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4.4.2.1 BHocumoe 3atyxaHvie a,,,, Ab, onpegensiot no dpopmyne

gy = Ay — 8y (32)
unu
u
g, = 20|gU—3, (33)
o)

roe aq)(Ucb) — 3aTyxaHue (HanpsbkeHwe), naMepeHHoe Be3 CoeAUHUTENBHOM NepeMblYKM Ha BbIXOOHOM Ha-
rPY304HOM COMPOTMBNEHUN PUNbTpa (THe3no XS4);

a,(U,) — 3atyxaHue (HanpsxeHne), M13MepeHHoe C COeIMHNTENbHON NEePEeMbIHKOW Ha BbIXOAHOM Harpy-

304HOM COMpoTUBNEHUU unbTpa (rHesgo XS4).

4.4.3 Viamepenne 3atyxaHua nepenadn a koahduymeHTa nepegadun K
HbIM 0Bpasom.

Ha yacToTe MUHUManbHOro 3aTyxaHWsi N Ha OpYrol 4YacToTe, YCTaHOBMeHHoN B TY, nepekniyarT
M3MepUTENb 3aTyXaHUi (YPOBHA HaMNpsKeHWs1) Ha BXOOHOM Harpy3o4yHOM COMPOTMBIEHUM hunbTpa (rHes3go
XS5) n n3meHeHNEM YPOBHS BBIXOAHOTO HanpsXKeHWsl reHepatopa, NpyM HeobXoouMMOCTU, U YYBCTBUTENBHO-
CTbl0 M3MEpUTENs 3aTyxaHusl yCTaHaBIMBAKT €ro rnokasaHusi Ha HavanbHbIA YPOBeHb 3aTyxaHusa aq,.(Up),
EeCrn MHOW He yCTaHOoBMeH B TY.

3aTem nepeknyakT BXOA M3MEPUTENS 3aTyxaHns (BonbTMeTpa) K pazbeMy XS4 (BbIXOOHOE Harpy3ou-
Hoe ComnpoTUBMNEHWE PUNLTPA) U PETMCTPUPYHOT NOKa3aHWsa n3MepuTens aq)(UqJ).

4.4.3.1 3atyxaHue nepegaym Anepr ob, onpegenstoT no dopmyne

NMpPpoOBOOAT HMXeNnpueeOdeH-

nep’ nep

anep = acb — @i (34)
nnn
Up
anep = 20|gm, (35)
rae ag(Uy) — 3aTyxaHue (ypOBeHb HampsikeHUs)) Ha BLIXOAHOM HAarpy3oqHOM COMPOTMBNEHUM bunbTpa

(rHezmo XS4);
anin(Ug) — 3aTyxaHue (ypoBeHb HamnpsikeHus) Ha BXOAHOM Harpy3ouHOM COMpOTUBNEHUu unsTpa
(rHe3mo XS5).

4.4.3.2 KoathduuneHT nepenaqmn Knep onpeaensAlT no dpopmMyne

U
Knep = U_:’ (36)
nnn
a¢ —&min
Koep =10 20 . (37)
Mpumeuvyanune — lNpu HeobxoguMoCTK yyeTa 3aTtyxaHua M KoadpduumneHTa nepenadv, BHOCUMBIX COMMacylo-

LM YCTPOWCTBOM C MPUMEHEHMEM HECUMMETPUYHBIX HArpy3oK (PUnkTpa, pacHeT a, , 1 K., MpuBe/ieH B Mpunoxermnn b.

nep

4.5 lNokazaTenu TOYHOCTU U3MEpPEHUA

4.5.1 I'paHuUbl MHTEpBana, B KOTOPOM C YyCTaHOBIIEHHOM BepOSATHOCTEI0 0,95 HaxoguTcst oTHOCKMTeNbHas
MOrpeLwHoCcTs U3MEPEHUS YacToT CPpe3oB afa onpegensiemas no popmyrne

2 2 2 2
106, A1) +{B2) (23] (24
103 3 3 173

S

8,«0 =t ; (38)
rae Ay — abcontoTHas NorpewHocTs MaMepuTens, ab;
A, — HecTabunbHOCTL BLIXOLHOTO YPOBHS cUrHana reHeparopa 3a Bpemsi uamepexus, ab;
Ay — 4aCTOTHasA HEPaBHOMEPHOCTb COBCTBEHHOW AHX N3MepPUTENbHOW annaparypbl B MHTEpBane 4acTtot
namepenusn, ob (npueedeHa B NpunoxeHuu B);
Ay — abconTHas NorpelHocTb M3MepPEeHUs 3a CYET MOrpeLlHOCTM YCTaHOBMNEHWA YacToThl, onpeaense-
Mas rno gopmyne
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rae &; — OTHOCUTENbHAas NOrPEeLHOCTb YCTAHOBMNEHMS YacTOThl (MOrPeLIHOCTL YacToTomMepa);
S — kpyTtusHa YX3 B namepaemoi Touke, onpegensemas no opmyne

2h-f,
S=———¢ 40
f(h)-f(-h) (40)
roe h — nonoBmMHa CUMMETPUYHOrO WHTEpBana 3atyXxaHnAa OTHOCUTENTbHO 3adaHHOro ypoBHA (I'IpM-

HUMatOT NS HWKHErO YPOBHA 3aTyxaHus — 1 ob; Ana BepxHero ypoBHA 3aTyxaHus — 2 ab);
f(h), f(—h) — rpaHW4HbIe 3HAYEeHWUs1 HacTOT NPUHATOrO MHTEPBana Ana u3aMepeHus S.

4.5.2 paHnubl HTEpBana, B KOTOPOM C YCTaHOBIMEHHOW BepoATHOCTLIO 0,95 HaxoguTca OTHOCUTENBHAA
NOrpeLHoCcTb U3MepeHus cpegHen 4acToTbl 6fcp’ onpegensemMasn no popmyne

2 oF 2 o2
me-af % B
:i cl c2 :
fCD fc‘l +fc2

(41)

roe 8,rC1 8fC2 — MOrpeLHOCTA U3MEPEHNUst YacToT Cpes3oB, onpedenaemMslie no cdopmMyne (38).

4.5.3 [paHnubl MHTEpBana, B KOTOPOM C YCTaHOBNEHHOW BepoaTHOCTLI0 0,95 HaxogouTes oTHoCUTENbHas
MOrPeLHOCTb U3MEPEHMS WMPUHbI MOMOCKI NMPOMycKaHus (3aaepkuBaHnst) 8A, onpedensemas no dopmyne

) 196\/ 62 [£4]+ 1562 £
M - f(:2 - Jcc1 !

(42)

2 -2 - — -
roe 6 [fc1], G [fcz] — OWCnepcun OTHOCUTENbLHOM CNy4YaiHoN cocTaBnsoLlel NorpeLlHocT N3MepeHis
yacToT cpeaos f 4 u f,,, onpegensemas no hopmyne

?[fa]. 6% [f2] = Z(q )/91‘ (43)

roe f;— pesynerar j-ro (i=1, 2, ..., 10) namepeHns 4acToTkl cpesa;
?C — cpegHee apudmeTudeckoe 3HavYeHne pesynstatos 10 naMmepeHuin 4YacToT CPes3oB;
f9: foq — VIBMEPEHHbIE YacTOThl CPE30B, MO KOTOPLIM ONPeAenseTcs nonoca nponyckaHus (3agepkusaHns).
4.5.4 [paHuubl UHTEpBana, B KOTOPOM C YCTaHOBMEHHOW BEPOATHOCTLID HaxoawuTcs abcontoTHasa no-
rPELUHOCTb OTHOCUTENBHOMO (K HOMWHAMNbHOM YacTOTe) OTKIIOHEHMWS HacTOT CPe30oB Aﬁf, OTHOCWTENBLHOIO OT-

KIOHEHUS LWWMPUHBI MONOCHI NPONYCKaHWA (3aaepkuBanns) Ad, , onpeaensemas no cbopmynaM (44), (45) co-
OTBETCTBEHHO:

Ad; = £5;, (44)
A8,p= 18,5 (45)

roe 8fc — MOrpeLUIHOCTb U3MEPEHWST YACTOT Cpe30B, onpegensaemas no popmyne (38);
SAf— norpewHoOCTb MaMepeHna WHUPWUHBI NMONOCkl MPOonyCKaHMA (Sa,El,ep)KI/IBaHMﬂ), onpepgendemasa no

chopmyne (42).
4.5.5 IpaHWUbI MHTEPBanNa, B KOTOPOM C YCTaHOBNEHHOW BeposTHocThio 0,95 HaxoguTca abconoTHas
NOrPELIHOCTL U3MEPEHNS HEPABHOMEPHOCTH 3aTyxaHus A, onpegensemas no gopmyne

2 2 2
Aq Ay As
Ay =+196,)| — | +| —=1| +|—| . 46
A (1,73) (3] [3J (%)

4.5.6 MpaHWLblI MHTEPBANa, B KOTOPOM C YCTAHOBMNEHHOW BEPOATHOCTEI HAXOAUTCA OTHOCUTENLHAS MO-
rPeLHOCTL N3MepeHust KoauLMeHTa NPSMOYroNsHOCTH SK , %, onpegensemas no dopmyne

B¢ =+1,96 f024(-T [ 04] + fc3‘32 [fc3] c1°’2 [fc1] + chG [fc2] 100 (47)
. (fc4 _f ) (fcz _fc1)
9
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 13/24

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71741-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69385
https://gostexpert.ru/gost/gost-71741-2024?utm_source=pdf&utm_medium=69385&utm_term=page

FOCT P 71741—2024

4.5.7 MpaHWUbl WHTepBana, B KOTOPOM C YCTAHOBMEHHOW BEpPOSTHOCTLIO HaxoauTca abconmTHasa no-
rPeLLHOCTb N3MEPEHUs 3aTyxaHUs Ha HOMWUHATLHOI (3aAaHHON) YacToTe A, , MOAABNEHUs HECYLLen A, , BHO-
CUMOTO 3aTYXaHUA A, . 3aTyxaHns nepeaaun A, . rapaHTUPOBAHHOTO 3aTyXaHWsi A, . 3aTyxaHus B noGou-
Hoi monoce A, , onpeaensiemas no popmyne

B, - £1,96,/62[ A, |- 2] A |, (48)

rne g2 [A% ] G2 [Aa;] — OWCNepcun Cry4yanHon CocTaBnsAwLLen abcontoTHON NOrpeLLlHOCTU U3MEPEHNS 3a-
TyXaHUi B TOYKaX, COOTBETCTBYIOLLMX BEPXHEMY &, W HWKHEMY a'; 3Ha4YeHUsIM 13-
MepsAeMblX 3aTyxaHuin, onpegensemble no cepuu n3 10 namepeHui no popmyne

i=10
w214 20 & ’ = =,
6*[4a, ], 6*[4a; | - 21 31) ~3n) / 93y 49)
1=
roe a:|(1) — pesynetat i-ro (1, 2, ..., 10) uamepeHuns satyxaHuit aj unu aq;
53(1) — cpegHee apudmMeTnyeckoe 3HadeHne pesynstatos 10 namepennin 3atyxaHuin aj unu a,.

4.5.8 MpaHuUbI MHTEPBaNa, B KOTOPOM C YCTaHOBNeHHon BepoaTHocThio 0,95 HaxoguTca abconTHasd
MOrpeLHoCTL U3MepeHus acummMmeTpun YX3 B nonoce nponyckaHus (3agepxusaHus) A,, onpedensemas no
dhopmMynam:

- B Norioce nNponycKaHus

J2 (7202 (1] +56° 12
AA =z ;5 (50)
fc? - fc2

- B nonoce 3agepXxXuBaHnd

J2 (fc23"52 [fC3] + f02462 [fc4 ])
Ap == , (51)
ch _fc4

roe &2 [fc (3)], 52 [f02(4):| — AUCNepcun OTHOCUTENbLHOW CNyYalnHOW COCTaBnsaoLWen NOrpeLHoCTU n3Mepe-
HUS YacTOT CPe3OB fq, f o, .3, f.4, ONPeaensembie no chopmyne (43).
4.5.9 MNpaHWUbI MHTEpBana, B KOTOPOM C YCTaHOBNEHHON BepOosTHOCTLIO 0,95 HaxoguTcs OTHOCKUTENbHas

NoOrpeLHoOCTb M3MepeHus KoadduuneHTa nepeaaqn SKnep’ %, onpegensieMas no opmyne

5 voaa( 3o ) wfs V
= #1, +(o, ) 52
Krep (1,73 Key (52)
rae 3, — NOrPeLHOCTL U3MepUTEns;

BK” — MOTPEeLIHOCTb, BHOCUMAS COTMacyoWwmuM YyCTPONCTBOM (CM. npunoxeHue I).

5 MeToabl uamepeHusi NnapaMeTPoOB aMNAUTYAHO-4aCTOTHOWN XapaKTepPUCTUKN
OUCKPUMMUHATOPHOTO (hunbTpa

5.1 MPpUHLWA U PEeXUM U3MEepPeHUn

5.1.1 NamepeHue napametpoB AHX ANCKPUMUHATOPHOIO hUNLTPa OCHOBAHO HAa U3MEPEeHUN YPOBHSA Ha-
NPs>KEHWA NOCTOSAHHOIO TOKa Ha Bbixode dounbTpa B 3aBUCMMOCTK OT YacToThl HA BXxode hunestpa.

5.1.2 Hanps:keHne curHana Ha sxoge unbTpa He OOMKHO NpeBbiarb 3Ha4YeHus, YCTaHOBNEHHOIO B
TY Ha unbeTpbl KOHKPETHLIX TUMOB.

5.1.3 PeXumMbl namepeHui:

- py4Ho#m;
= pqu0171 C aBTOMartn4eCcKMmMm Ka4aHmem 4acCTOThl,
- aBTOMaTU4eCcKni.
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5.2 TpeGoBaHuA K cpeacTBaM U3MepPeHUA N BCnoMoratensHoMy oGopyaoBaHUIo

5.2.1 MamepeHuss B py4HOM pexuMe crefdyeT NpoBoAWTbL Ha YCTaHOBKE, CTPYKTYpPHAas CXeMa KOTopoW
npuBeneHa Ha pucyHke 3.

PF PV Z

Xs2 Q/ \\/XS3
\( \( XS4 PS3
E1

Xs1

PV3

>_

PF — yacToToMep 3nekTpoHHO-CYETHBIN (Npw HeobxoanmocTu); G — reHepaTop cUuHycouganbHbIX curHanos; PV — BoneTmeTp;
Z — namepsiembln huneTp; E1 — cornacyollee yctpoicTBo; PS3 — nameputens AYX; PV3 — BonkTMETp NOCTOAHHOTO TOKA,;
XS1 — rHe3go Ana nogknyveHus reHepartopa; XS2, XS3 — rHe3ga Ana nogknodenuns counerpa; XS4 — rHe3fno gns nogknkuyYeHus
nameputens A4X unu BonbTMETPa NOCTOAHHOIO TOKA K BbiXOAy cwnbTpa

PucyHok 3

5.2.2 lamepeHus B aBTOMATUYECKOM pexuMe crefyeT NpoBOLAWUTbL Ha YCTAHOBKE, CTPYKTYpPHaA cxema
KOTOpPOW npuBeaeHa Ha pUcyHke 4.

z

xs2 \| [ xsa
TT

Xs1 Xs4 —

G1

5 | :

G1 — reHepaTop cUHycOMAanbHLIX CUrHanoB nporpammupyemelil; D — npoueccop; Z — uamepseMbiv counsTp; E1 — cornacytoulee

ycTponcTeo; PS1 — ycTpoicTeo oTobpaxeHus; PV4 — BonskTMeTp NOCTOAHHOrO Toka umdgposoi; PS — pervctpupytoliee yCTpORCTBO;

XS1 — rHe3go Ans noAxnwyeHus redepatopa; XS2, X83 — rHesaa ana nogknwodeHus unetpa; XS4 — rHesfo Ans noaknoyeHus
BOSILTMETPa NOCTOAHHOIO TOKa K Bbixody dmnetpa; K — undposoli kaHan

PucyHok 4

5.2.3 leHepaTop CUHYycOMAAnNbHbLIX CUTHAINOB OOMKEH obecnednBaTs:

- cooTBeTCTBME paboyen nonoce 4acToT AUCKPMMUHATOPHOrO OUNLTPa;

- COOTBETCTBME BbIXOQHOMO YPOBHS TpebosaHuam TY;

- COOTBETCTBME COMPOTUBIIEHUI KabenbHOW NUHNK;

- YacTOTHYK HEepaBHOMEPHOCTb BbIXOOHOrO ypoBHs B npegenax 0,1 nons gonycka Ha HENWHEAHOCTb
A4YX dounbsTpa.
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5.2.4 Cornacyiouiee ycTPONCTBO AOMKHO oBecneyunBarh:

- COOTBETCTBUE MOMHbIM (BXOAHOMY W BbIXOQHOMY) HArpy3o4HbIM CONPOTUBINEHUAM hunsTpa;

- COOTBETCTBME BXOOHbLIM U BEIXOOHLIM COMPOTUBIEHUAM U3MEepPUTENLHOW annapaTypkl M KabenbHbIX NIMHWIRA,

- OTKITOHEHWE 3NEeKTPUYECKMX NapamMeTpoB OT HOMWHAaNbHbIX 3Ha4YeHWA B Npegenax, B KOTOPbIX NorpeLu-
HOCTW n3MepeHus napametpoe AYX dpuneTpa He npesbiwatT 0,1 4OoNyCcKoB, YCTaHOBMEHHBLIX B TY.

5.2.5 Nameputens AYX gomkeH obecneunearh:

- COOTBETCTBUE OUana3oHy M3MepaeMbIX HanpsKeHUn;

- COOTBETCTBUE BbIXOAHOMY CONPOTUBIIEHUIO HArPy3KW COrnacyroLlero ycTponcTea;

- OTHOCUTENbHYIO NOrPeLUHOCTL M3MepeHusa HanpsbkeHuid B npegenax 0,1 nonsa gonycka Ha HernvHen-
HOCTb AYX dmneTpa.

5.2.6 BonbTMETp NOCTOAHHOIO TOKa AoMmKkeH obecneunBars:

- COOTBETCTBUE Mana3oHy uamMepseMbiX HanpsKeHUn;

- COOTBETCTBUE BbIXOAHOMY COMNPOTUBIIEHWKD HArPy3KW COrMacyoLero ycTponcTBea;

- OTHOCMUTENBHYI MOrPELLUHOCTL M3MEPEHMA HanpsxeHun B npegena 0,1 nons gonycka Ha HenuHen-
HocTb AYX chunbeTpa.

5.3 MNoarotoBKa K U3MepeHUsam

5.3.1 MNogrotaBnuealoT annapaTypy B COOTBETCTBMM C IKCMMyaTaLMOHHON JOKYMEHTaUneN.

5.3.2 lpn naMepeHnax Ha yCTaHOBKE, CTPYKTYPHasA CXemMa KOTOPOW NpuBedeHa Ha PUCyHKe 3, ycTaHas-
NMBaIOT HYacTOTY reHepaTopa WUin Nonocy U Bpems KadaHus.

CKOpOCTb M3MEHeHMWs YacToThbl He A0MKHA NpeBbilwaTh 3Ha4YeHWr, NPU KOTOPbIX AMHaMWYecKue norpeLu-
HOCTU uaMepeHuii npeebiwatoT 30 % OCHOBHOM NOTPELIHOCTH.

5.3.3 MNpu namepeHnsix Ha yCTaHOBKE, CTPYKTYpHas CXemMa KOTOpOW NpuBefeHa Ha pucyHke 4, HacTpau-
BalT NporpaMmmy Ha uamepsaemMsiin TMn dunsTpa.

Paamep wara n ckopocTb M3MepeHUsA YacTOThl HE A0SKHbI MPEBbILAaTh 3HAYE€HWUIA, NMPW KOTOPbIX NOrpeLu-
HOCTb annpoKCUMaLUA U JUHaMUYecKasl NorpeLlHoCTL aMepeHuns npeBbiwakoT 30 % OCHOBHOM NOrPeLLHOCTHU.

5.4 MNposeneHne namepeHuin u o06paboTKa pe3ynLTaToB

5.4.1 YcTaHaBNuBaKT Hanpsi:KeHne BbIXOAHOMO CUrHana reHepartopa Ha paskeMe XS1 no ypoBHK W Ya-
CTOTE B COOTBETCTBMKU C TY.

MoakntoyatoT hUnLTP K cornacyowemMy yCTpOUCTBY.

YcTaHaBnMBaOT U PErMCTPUPYIOT YacToTy reHepaTtopa, paBHOW cpedHei YacToTe chunbTpa fcp, npu KoTo-
poit A4X chunbTpa NpoxoguT Yepes Hynb HanpsxeHus Uy = 0.

[MepecTpanBas 4acToOTy reHepaTtopa BHW3, 3aTeM BBEPX MO OTHOLUEHWIO K cpegHen YyacTtoTe, perucTpu-
pPYIOT 4acToThl fc1, sz’ fc2= fC4, COOTBETCTBYIOLME 38JaHHOMY W MakCUManbHOMY 3Ha4eHUsIM BbIXOQHOTO Ha-
NpsXXeHs UG1, ch, UC:’ UC4.

MpumeyaHue — Mpu aBTOMATUYECKOM KaYaHWMN YaCTOThl HAMPSKEHUA YaCTOThbl PETUCTPUPYHOT NPU NOMOLLM
CTON-METKWU NGB0 B COOTBETCTBUM C YKa3aHunaMmu, npuBeaeHHbIMK B 3KCI‘IJ‘IyaTaLI,HOHHOI7| AOKYyMEeHTauunn.

5.4.2 pwn namepeHnn Ha yCcTaHOBKEe, CTPYKTYpPHas CXxema KOTOpOi npueBefeHa Ha pucyHke 4, cpegHow
4yacToTy fCp W YacToTy Cpe3oB f. AOMycKaeTcsA U3MEPATb NPU HaNPSHKEHWSIX, BNKHUX MO 3Ha4YeHUIo, crnesa u
crpasa OT 3aflaHHbIX YPOBHEN.

5.4.2.1 CpefHKOK 4acToTy fcp, 'y, onpegensT no opmyne
fU; + 14U,

i el MRS S ol 1 ’ (53)

Ui + Ui

roe f, U; — yacrota n HanpsixeHue B Touke AYX nepsoi cneea ot nepexoda AHX Yepes Hynb, Iy, B;

fiiq, Ujpq — HacToTa v HanpsikeHune B Touke AHX nepson crnpasa ot nepexoaa AYX yepes Hynb, I'u, B.

5.4.2.2 HacToTel cpesos f, U, onpegensior no gopmyne

(Vo ~Up )+ (Y, - Ye)
- U, -t |

(54)

roe f., Uf,, — YyacToTa v HanpsxeHue B Touke AYX crnieea OT 3agaHHOro YPOBHA HalpAXeHWUA OnA onpege-
NnAeMOKr YacToThl Cpesa;

f.,-+1, Uff+1 — Y4acCToTa  HanpaXeHne B TOYKe AYX cnpaea OT 3aaHHOro ypoBHA HanpsaXeHwd ana onpege-
INSAEMOW 4YacTOThbl cpesa.
12
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5.4.3 WnpuHy paboden nonocsl Afp, 'y, onpegensT no hopmyne
Afy=f, ~f,, (55)
rae f.q, f,p — 4acTOThl, N3MEPEHHbIE NPY 3a4aHHbIX YPOBHAX HAMPAXEHNS.

5.4.4 MakcumanbHy WKUpUHY paboyen nonocsl Afg, U, AncKkpumMuHaTopHoro huneTpa onNpeaensaT no

dopmyne
Afg =fy—Fas, (56)

rae f.4, f.3 — 4acTOThl CPe30B (OWNLTPa, onpefensaeMblie No MakCMMarnbHOMY 3HAYEeHUIO BLIXOAHOIO Hanps-
HKEeHUs.
[Mpy n3amepeHusx B COOTBETCTBUM € 5.4.2 onpenensoT Mo MHTEPNONSALMOHHBIM hOpMYnam nporpamMmmei
Ha KOHKPETHbIA Tun hunsTpa.
5.4.5 OTHOCUTENbLHOE OTKMOHEHWE LIMPUHBI paboyeid nonocsl SAfp onpeaensT no popmyne

Af, — Af,
OAf, = —B ___Paen (57)
f
HOM
roe Afp sag — 320aHHOE 3Ha4eHue WUPKUHbI pabo4ei nonocol, M.
5.4.6 CpefHioto KpyTuaHy AY4X OUCKpUMMHATOPHOro hunsTpa Scp, B/l'y, onpenenstoT no popmyne
2U
SC = BbIX . (58)
? ch - fc1
rae U, — MOAynb BLIXOAHOTO HaNpsKeHust Ha rpaHuuax pabodven Monockl, Mo KOTOPOMY ONpeaensnuch

fc1! ch'
5.4.7 OnpepgeneHune HennHenHocT AYX nNpoBoOAT credyoWmMM 06pa3om: U3MEpPSOT BLIXOAHOE Hanps-
XeHue B pabouell nonoce unsTpa Yepes paBHble YacTOTHbIE MHTepBansl AF, ycTaHOBMeHHbIe B TY, HO He
meHee 10 uHTepBanos, u perucTpupyot U, npuf, .

HenuHenHocTe AYX SOTH, %, onpenenawT no dopmMyrne

S-S
Sory = ——2% 1100, (59)

Sep
rne S;,.x — MakcumanbHas anddepeHunansHas kpyTuaHa AYX, onpegensemas Ha yyacTke (MHTepBane)

AYX ¢ HanBonbLIMM NpUpaLLeHNeM BLIXOOHOTO HaMPSHKEHUS, KaK OTHOLLEHUE
AU

S =—, 60
e = 5 (60)

roe AF — MNPUHATLIN MHTEpBan 4acToT Npu naMepeHusx AYX;
AU — npupalleHre HanpsXeHUsa Ha MpUMHATOM MHTepBane AF.
5.4.8 AcummeTpuio A4X dunetpa A, %, onpegensioT no gopmyne
A/ — AFY

Afy

A= -100, (61)

rae Afj — monoca 4acToT HWKe CPeAHer YacToTbl PEXEeKTOPHOro (hunbTpa Nno HKHEMY YPOBHIO OTHOCUTENb-
HOro 3aTyxaHus, onpegensiemas no gopmyne (21);

Af] — monoca 4acToT Bbille CpefHEeln YacTOTbl PEKEKTOPHOrO (PUMLTPa Mo HUXKHEMY YPOBHIO OTHOCUTENb-
HOro 3atyxaHus, onpegensiemas no cdopmyne (23).

5.5 MNokasaTenu TOMHOCTU U3MEpPEHUN

5.5.1 'paHnubl MHTepBana, B KOTOPOM C YCTaHOBMNEHHOW BepoATHOCTEIO 0,95 HaxoguTca oTHOCUTENbHAs
NOrpeLLHOCTb M3MEPEHWS CPeaHen YacToThl paboden nonockl hunsTpa ‘Sfcp 1 4acTOT Cpe3oB ch’ onpegense-

mMasi no oopmyne
2 2 2
106, AL | +[B2] +f2e
173 3 1,73

o ,6f =4 ; (62)
T Scp “Faom
13
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rae A, — MOrpelwHoCTb M3MEPeHNsA HanpsxeHns, B;
A, — HecTabunbHOCTb BBIXOAHOTO YPOBHS CUTHarna reHeparopa 3a Bpemst uamepenus, B;
A, — abcornioTHast NOrPeLIHOCTb M3MEePEHNS 3a CHET NOTPeLUHOCTM YCTAHOBINEHMS 4acToTbl, onpeaensemas

cp  'Hom’

roe Scp — cpegHAsa kpyTuaHa AYX, B/ u;
from — HOMWHAMNbHOE 3Ha4YeHue CpeaHen YacToThl.
5.5.2 paHuUbI MHTEpPBana, B KOTOPOM C YCTaHOBNEeHHOW BepoaTHOCThL 0,95 HaxoguTcs oTHOCUTeNbHas

MOrpPeLIHOCTL M3MEepPeHUst WIKMPUHBLI paboyeli nonockbl BMD, onpegensemas no dopmyne

J 8
SAf :L.af, (64)

b af,  k

roe Sfc— norpeLLHocTb onpeaeneHns YacToT Cpe3oB, onpegensemasn no popmyne (62).

5.5.3 paHuubl MHTepBana, B KOTOPOM C YCTAHOBMNEHHOW BepoaTHocThio 0,95 HaxoguTes abcontoTHas
MOrPEeLHOCTb N3MEPEHUSI OTHOCUTENBHOTO OTKITOHEHWS WUPKUHBLI paboden Nomockl Ag,y onpegensemas no
dopmyne

Doar= tdaf, (63)
unu Ags %, no popmyne
Aspr= iBAfp - 100. (66)

5.5.4 paHuubl MHTEpBana, B KOTOPOM C YCTaHOBMEHHOW BeposaTHOCTLO 0,95 HaxoanTcsa MorpeLlHocTb

W3MEpEHUs CPEeQHEN KPYTU3HbI Sscp, %, onpegenaemas no popmyne

2 (8
A Af
8s =196 1 +H ==, (67)
o Upux - 173 1,96

roe SMD — MOrpelWHoCTL N3MepeHUs LIMPKHLI paboyen nonockl, onpeaenaemMas no gopmyne (64).

5.5.5 MpaHuLbl MHTEpPBana, B KOTOPOM C YCTaHOBNEHHOW BeposTHocTbio 0,95 HaxoguTcs abcontoTHas
MOrpeLwwHoOCTL M3MEPEHUs HenmHerHocTn AHX ASmH’ %, onpepensemas no gopmMyne

2 2 2
1,96- B £ Az i Ag
& i 173 3 1,73 (68)
s, =T ,
oTH SCp -AF
rae AF — NpuHATBIN MHTepBan 4acToT NPU N3MepeHnsaX HermMHernHocTn AYX.
5.5.6 paHuLbl MHTepBana, B KOTOPOM C YCTaHOBMNEHHOW BepoATHocTeio 0,95 HaxoguTes abconwoTHas

NOrpeLHocTb namepeHns acummeTpun A4X Ay, %, onpegensemas no opmyne

0,65¢/A% + AZ + A3
Ap =442 17274 |00, (69)

Sep - Af,

rae Af, — a6CconoTHas MOTPELIHOCTb M3MEPEHUS! LUMPUHBI paGoteit Monock.
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MpunoxeHune A
(cnpaBo4yHoe)

MeTtop onpepeneHunsa ,L“;VIHEMVI‘-IECKOﬁ norpewHoCTU

A.1 HacToswee npunoxeHne ycraHaBnMBaeT MeTod 3KCNepuUMeHTanbHOro onpegeneHua OMHaMUYEeCKON norpetu-
HOCTWU W NO3BONAET onpefennte CKOPOCTE KadaHuA 4acToThl M pasMep wara (HHTepBaJ’Ia) 4acToTkl NPU U3IMEPEHUAX B
peXmnmMmax ¢ aBTOMatu4eCKMM Ka4aHnem 4acToTbl.

A.2 MpoeegeHne N3amepeHUn

amepeHns NpoBOAAT Ha yCTaHOBKE, MPUMEHAEMON ANA KOHTPONs unbTPoB.

YctanaBnmearoT kTP KOHKPETHOTO TMNa B COMNacyiolee yCTPOWCTBO.

B py4HOM pekuMe U3MepsAIoT YacToTkl cpeaa 4 y NonocoBoro hunsTpa no ypoBHIO @, UMK f, — Y PEKEKTOPHOrO
(WnbTpa Mo YpoBHIO aj.

3atem ycTaHaBnMBaloT Ka4aHWe YacToThl (CHM3Y BBEPX) C 38AaHHOM CKOPOCTBLIO MU C 3a4aHHbIM LIAroM U3MeHeH1A
¥ CKOPOCTLIO M NOBTOPHO M3MEPAIOT 3T e YacToThl Fiyy unu 'y,

A.3 ObpaboTKa pe3ynsraTtoB
A.3.1 ABcontoTHyto AMHaMUYeckyio norpelHocTe Ay unu A'f,, 'u, onpegenstot no copmynam (A.1), (A.2) coort-
BETCTBEHHO:
Aoy =feq —foq (A1)
Afp=flo—T, (A.2)
A.3.2 OTHOCWTENBHYIO (K OCHOBHOW) AUHAMWYECKYO NMOrPELLHOCTL 6}01 nunu 8,‘:02, %, onpegenstoT no dopmynam (A.3),
(A.4) cOOTBETCTBEHHO:

A
8, ==—=1.100, (A.3)
o Ay
A
8, =—%2.100. (A.4)
c2 AfOZ
A.3.3 CKOpoCTb Ka4yaHuA 4acToThl U LWar 4acToThbl, MPKU KOTOPLIX BLINOMHAETCA YCroBMe
. / 1 =
N (37, ) < 3 8% (3 ). (AS5)
NPUHUMAIOT NPKX U3MEPEHUEX.
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Mpunoxenune b
(cnpaBo4Hoe)

MeTon uamepeHus 3aTyxaHus nepegayud U koacpcuuMeHTa nepenaym

B.1 HacTosllee npunoxeHue ycTaHaRNMBAET METO U3MEPEHUS 1 pacdeT 3aTyxaHus nepefaqu 1 koadbuumeHTa
nepena4u, Npyu HeobXoaMMOCTU, yYeTa 3aTyxXaHWsl, BHOCUMOrO COIMacyoLLWMM YCTPOMUCTBOM, NMPWU M3MEPEHIW NapaMeTpoB

(PUNLTPOB, Y KOTOPbIX BXOOHOE COMPOTUBIEHNE HE PaBHO BbIxoaHomy Ry, # Ry,
B.2 MpuHUMN K YCNOBWUA U3MepPeHUn

[MpuHUMN 1 ycnoBua naMmepeHus rno 4.1.

5.3 TpeGoBaHMA K cpegcTBaM U3MepeHUs U BCcroMoraTtensHoMmy o6opyaoBaHUKo
Annapatypa no 4.2.

B.4 MogroTtoBKa K U3MepeHUsM
MogroTtoBka k uamepeHunsim no 4.3.

B.5 NpoBegenve namepeHnin n o6paboTka pezynsTaToB

B.5.1 Ha 4acToTe MUHUMArBHOTO 3aTyxaHUA f, ., eCri Apyras He ykasaHa B TY, nepeknio4alT usvmepuTerk 3atyxa-
HWIA (YPOBHS HanpsiKeHus1) kKo BXxody dunerpa (rHe3fo XS5) M uameHeHneM YPOBHS BbIXOOHOIO HamnpsiKeHWsi reHepaTopa,
npy HeoBXoOMMOCTH, M YYBCTBUTENBLHOCTLIO M3MepUTens 3aTyxaHws, YCTaHaBMNMBaloT ero nokasaHus Ha UCXOAHbIA ypo-
BeHb ay(Up), kak npasuno, 0 ab (Mnu KoHew WKarkl, eCnu M3MepsIoT HanpPsHKeHWe BONETMETPOM).

3atem nepeknyaT BXO4 M3MEpUTENs K pasbeMy XS4 (Ha BXOOHOE Harpy3odHoe COMpOTUBMEHME uneTpa) v
PErMCTPUPYIOT NMOKasaHue MaMepeHus an(Ucp)-

B.5.2 3aryxaHne nepenayn Anepr nb, onpegenstoT no dopmyne

Bngp = 8gp— 39— Agy (B.1)
= 20| U_‘b_
8nep = 2019 =y, (6.2)

rae acp(Uqa) — 3aTyxaHue (HanpsaxeHWe) Ha BbIXOAHOM Harpy3o4HOM COMPOTUBMNEHUU PUNBTPa;
ag(U,) — sartyxanue (HanpsukeHwe) Ha BXOAHOM Harpy304yHOM COMPOTUBIEHWM (PUNLTPE;
a., — 3aTyxaHue B cornacylLllemM yCTpPOWCTBe, fAe y4uTblBalOTCA ocnabneHve go Bxoga dwnsrpa (00bIYHO
6 ob), ocnabneHws Ha BbiIXo4ax ONMOPHOrO KaHana WU CornacyoLero 3BeHa, a Takke OTHOLEHWE BXOAHOI
Harpy3o4HOro ConpoTUBIeHna unsTpa Kk BeixogHomy Ry /R, .
[Mpyn namepeHuax HenocpeAcTBEHHO Ha BbIXOAe (hunbTpa nNpw Hanwn4uu rHesga XS6 (cm. npunoxerHue ) v npu
YCNOBWW NPUHUMAEMOro paBeHCTBa ocnabneHunii Ha Bxoae huneTpa v Ha BbIXO[4e ONOPHOTo KaHamna 3aTyxaHus a, , onpe-
AenswoT no opmyne

cy

a., =-10ig Rawic | (6.3)
BX
Mpumep pacyet ac y MPMBEAEH B MPUNOXKEHUN [
B5.5.3 KoadpdhuumeHT nepegaym KI1ep onpenensaT no dopmyne
u
-1
l'(nep = Kc.y Uﬁ. (5.4)
0

rae KC_y — Ko3(hhULUMEHT Nepedadn cornacyowwero ycTponcTea, y4MThiBaloWMiA ocrnabnenvne curHana oo sxoga ub-
Tpa (06blyHO B ABA paza), a Takke OTHOLWEHWe Ko3thUUMEHTOB Nepenay Ha BXo4e ONOpHOro KaHana v Bbl-
XOLEe COrnacylowero ycTponcTea.
[Mpn namepeHnsx HenocpeaCcTBEHHO Ha Bbixode hMnsTpa NpK HanuyuKn rHesga XS6 (cM. npunoxenue M) npu ycno-
BUW paBeHCTBa ocrnabneHuni curHana Ha Bxode auneTpa v BbIXO4e ONOpHOro kaHana koadduumeHT KC_y paBeH 1.
Mpumep pacueta KC_y npusegeH B NpUnoxeHun I
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MpunoxeHune B
(cnpaBo4yHoe)

MeToa naMmepeHuss HepaBHOMEPHOCTU aMNMUTYAHO-YacTOTHON XapaKTepUCTUKN U BPEMEHHON
cTabunbHOCTWM BLIXOOHOMO YPOBHA HanpsiXeHWA cUrHana annapaTypbl, TIPUMMEHAEeMON B yCTaHOBKaX
npv N3MepeHUM YacTOTHOW XapaKTEePUCTUKM 3aTyXaHUs U aMNITUTYAHO-4aCTOTHOWN XapaKTepUCTUKK

thunbsTpoB

B.1 HacTtosiwee npunoxeHwe yctaHaBnuBaeT METOA 3KCNEPUMEHTANbHOIO ONpeaeneHnsl NorpeLiHocTen Ay u Ay,
NPMMEHAEMbIX NMPY pac4eTax CyMMapHOW NOrpelHocTH namepernsa napameTpoB YX3 n A4X ouneTpoB, ecnv OHW He Npu-
BeLEeHbl B 3KCMNyaTalMOHHON JOKYMEHTaUWK.

B.2 NpoBeaeHue namepeHUn

Ha yctaHoBKe, NpuMeHsieMoi ANsi KOHTPOMs napameTpoB chuUnsTPOB, NPOBOAAT M3MEPEHUs CriedyroWwum obpasom:

- rHe34a Ans nogknioyveHns ounsTpos XS2 n XS3 3akopadnBaroT NepemMbl4Kon U perynMpoBKON BeIXOOHOMO YPOBHS
reHeparopa, Ha 4YacToTe f ... YCTaHaBNWBAKT NOKa3aHUA U3MEPUTENSA 3aTyXaHWUs UMW BOMETMETPa, NMPUHATOE 33 Havanb-
Hbli YPOBEHb OTCYeTa Mpu uaMepeHuax YX3 dunetpa. 3aTem ycTaHaBNMBAKT YacTOTY reHepaTopa, pPaBHYH 4YacTote
cpesa f 4 ¥ perucTpupyHoT NnokasaHue U3MepuTens satyxaHus (Bonstmetpa) aj (UY), nepectpamsasi reHepatop Ha 4acToTy
f.o, MOKaA3aHWe UaMepuTensa saTyxaHua (soneTMetpa) aj (Us).

MNposoaat He mexee 10 NOBTOPHLIX namepennid aj...ayq (Uy...Ug) n aj...aj, (Uf...Ufp).

B.3 OGpaboTKa pe3ynLTaTtoB
B.3.1 HepaBHomepHOCTL cobeTBeHHOM AYX npumeHaemoi annapartypsl A,, Ab, onpegensatoT no dopmyne

Ag=[a=aY| (B.1)
nnu
U!
A3 = 20'9: 5 (BZ)
U

roe 5’(3’) 7 E"(U") — cpegHeapudMeTUYecKne 3Ha4eHUA NOKazaHWii N3MepUTENSA 3aTyXaHWn N1 BONBTMETPA Ha YacToTe
cpesa f 4 1 f,, COOTBETCTBEHHO.
B.3.2 HecTabunbHOCTL BLIXOQHOTO YPOBHSA reHepaTtopa A,, Ab, onpeaensiot no dopmyne
WAL (B.3)
roe o' n 6" — cpenHeapuMETMYECKNE OTKITOHEHWA MOKa3aHWii ONpenensoT no opmynam:

i=10 2
o= Y (aj-2) |/(n-1), (B.4)
i=1

i=10 i

2
¢ = Z(a;ua) /(n-1), (B.5)

i=1

roe aju a; — OTAenbHbIe NOoKasaHWsa M3MepeHUin 3aTyxaHui Ha YacToTax f 4 1 f., COOTBETCTBEHHO;
n — KOMMYECTBO N3MEPEHUN &
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Mpunoxenue I
(pekomMeHgyemoe)

MpuMepHLI BapUaHT cXeMbl COrMacylolLero ycTpocTBa M pacyeT 3aTyxaHus nepeaaydn,
ko3 uumneHTa nepenayn U UX NorpeLHocTen

1 Ans nony4yeHus BXOAHOIO W BbIXOAHOMO HAarpy304HbIX MOMHBIX CONPOTUBNEHWI chunbTpa, COOTBETCTBYIOLLMX YKa-
3aHHBIM B cTaHgapTax unu TY Ha unsTp KOHKPETHOro TUMa, a TakKe ANns NOAKMIYEHUA K Cormacylolemy yCTPOMUCTBY
M3MepWUTENbHOW annapaTypbl C BXOAHBIMW W BbIXOOHbIMW COMPOTUBAEHUAMKM, MEHEE yKa3aHHbIX B cTaHgaptax unu TY
Ha UMNBTP KOHKPETHOrO TUNA, NPUMEHSAIOT CXEMY COEAMHEHWS 3NEMEHTOB COMMACYIOLWEro YCTPOMCTBA, NPUBEAEHHYIO Ha
pucyHke 1.

Xs6
xs1 [ R2 | xs2 xs3 | | Re 1 xs4
— I |
| I ’Jj L T
| h
R1 X, || IX;, R7

| | |
I I I
I I I
s e, o i s R e, i e
+

| | |R3 Rs| | |

I I
L - - — —

XS1 — rHe3no ona nogkno4eHns reHepatopa; XS2, XS3 — rdesna anga nogknoyvenns dounetpa; XS4, XS5 — rdesga Ana nogknkyeHns
annapartypel AM8 W3MEPEHWA OcnabneHHbIX YPOBHEW HanpskeHW Ha Bblxoge (uNsTpa M Ha BXO4e COMAacylLlero yCTpOMCTBa;
R1—R7 — conpotuenenns; X, X\, — peakTnBHbIe COCTABNALME BXOAHOM W BEIXOOAHOMO HArpy30qHbIX NOMHLIX CONPOTUBNEHWA Z,,, Z, o

Pucynok "1

"2 3atyxaHue nepena4dn CI A6, BHOCMMOe cornacyoLlmMmM YCTPOMCTBOM, ONpeaensaioT no gopmyne

R;-r
Re+—1
_ Rs Rg r+R; r+Rg-Ry | B Ry +r
a.y =20lg ; 10lg ; (r1)
Ry r+Rs-r+Ry Ry R, B +r_n.4]
2
2
roe r — BXOOHOEe COMPOTUBMEHUE U3MEPUTENS;
I, — COMpOTMBNEHWNe KabenbHO NMHMM CO CTOPOHbI reHepaTopa.
lNpumepbi
1 Qunbmp ¢ 0GUHaKOEbIMU Ha2Py304YHLIMU MOMHLIMU COMPOMUBIeHUsIMU, M. €.
r R;-r
R, +L =Ry +—L—, (r.2)
2 R; +r

u coznacyroujee ycmpolicmeo criedyem €3mb € pagHbLIMU CONMPoOMueneHuUamMu
R;=RszuRs5 =R,

HUmeem a =6 9b.

2 Coznacyrouwiee ycmpolicmeo dnsi ¢hunsmpa ¢ 3amyxaHuem nepedaqu 12 6 ¢ yyemom 803MOXKHOCMU
usMepeHUs 3amyxaHus nepedayu no 6sU3KUM MoKa3aHusM npubopa (yMeHbLWaemcs UHCMpyMeHmarnbHas no-
e2pewHocmb U Uckmro4aemcs Heob6xoduMocmeb e rnepeksodeHuU npedesioe usMepeHull npu nepexode ¢ ebixoda
Ha exod coanacyroujezo ycmpolicmea) 07151 3mozo

201 Rs; Rg-r+R; r+Rs; Ry
9 R R, r R, r+R, R,

83mo pasHbivM — 18 0b.
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HMmeem a, , =-18 + 6 =—12 0b.
Mpu usmepeHusix Ha exode U ekbixode Cco2acyrouWez0 ycmpolcmea npu paeHbIX MOKa3aHusx pacyemom
3amyxaHusi nepeda4u nonyyarom 12 5.

r3 ﬂDI‘IyCTMMOE abconTHOE OTKIOHEHME BHOCKMMOTO 3aTtyxXxaHua nepegadn 0T pacHeTHOro 3Ha4YeHuA /_\.ac‘y, ,EI,E),
onpefensioT no opmyne
3R]
12
roe R — AoNyCTMMOE OTHOCUTENBHOE OTKNOHEeHKWEe COHpOTMBHEHVIﬁ OT HOMWHAMbHbLIX 3Ha4YeHWi, %;
n — KONWYecTBO CONPOTUBMEHWIA (PE3UCTOPOB), BNUSAKLLMX Ha NOrPeLUHOCTb.

Aagy =+ (r.3)

Mpumep — ConpomueneHue pe3ucmopos UMerom donycmuMoe OmHOCUMensLHoe OMKTOHeHUe om HOMU-
HanbHBIX 3Ha4YeHUl 5 %.

56

Umeem Aag ), = iv=i1 ab.

4 KoachdunumneHT nepegaqn, BHOCMMbI COrNacyrLWUM YCTPONCTBOM, OnpeaenstoT no dopmyrne
Ry Ry r+Rs-r+Ry Ry
Y 2R, Ry r+R; r+Ry-R;’
- — K — 1
lMpumep — Ry = Rg U R; = R;. Umeem K. , = rh
I.5 JonycTuMoe OTHOCUTENLHOE OTKIMOHEHWe koadduLMeHTa nepedaydn, BHOCMMOIO COrMacylowmM YCTPOMCTBOM
BKC_y, %, onpedensaT no

(r4)

Koy = 24N -3R. (F.5)

Mpumep — ConpomusneHusi uMmerom donyck =5 %.
Hmeem 5K, =112,25%. K, , =+/6 -5=1+12,25 %.
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