GEOEPANBHOE AFEHTCTBO
Nno TEXHWYECKOMY PErYnMPOBAHWUIO U METPOINOIMA

HALMOHATMBbHbIN rocT P
CTAHOAPT
1r POCCUMNCKOWN 71694—
OQEOEPALUUMN 2024

MUKPOCXEMbI MHTEIPANbHBbIE

MeToabl uamepeHua ko3 cpuumeHTa ycuneHms
nepeMeHHOro HanpsXXeHUs onepauuoHHbIX ycunurtenemn

MU3paHue ohnunancHoe

MockBa
PoccUMCKMIA MHCTUTYT CTaHOAPTHU3aLMM
2024

GostExpert.ru
https://GostExpert.ru/gost/gost-71694-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69361
https://gostexpert.ru/gost/gost-71694-2024?utm_source=pdf&utm_medium=69361&utm_term=page

FOCT P 71694—2024

Mpeancnoeue

1 PA3PABOTAH AkuuMoHepHbIM 00LiecTBOM «POCCUICKMIA Hay4yHO-UCCNEeaoBaTEeNbCKUA WMHCTUTYT
«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
perynupoBaHni u metponorum ot 15 oktabpsa 2024 r. Ne 1456-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 e UH-
hopmayuoHHOU cucmeme obuje2o nMonb3o8aHus Ha ochuyuansHoM catime @edepanbHo20 azeHmcemaa o
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
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

MWKPOCXEMbI MHTEMPANbHbIE

MeToabl nimepeHus KO3¢|¢HLWIEHT3 yCcunneHuA nepeMeHHOro HanpsaxeHusa
onepayuoHHbLIX ycnnuTeneﬁ

Integrated circuits. Methods for measuring the AC voltage gain of operational amplifiers

Oarta BeepeHna — 2025—03—01

1 O6bnacTb NnpUMeHeHUs

Hactoawumin crangapT pacnpocTpaHAeTcs Ha onepauuoHHbIe ycunutenu (Oy) W yCTaHaBnuBaeT OBa
MeToda MamepeHus KoaduumeHTa YCUINeHNA nepeMeHHOro HanpaxeHua:

- MeTon aBTOﬁaJ’IaHCMpOBKM B CXemMe C NnaCCUBHbIM CYMMaTOPOM;

- MeToq GaﬂaHCI/IDOBKM B CXemMe CO BCcnomMoraTeribHbIM yCTpOﬁCTBOM.

2 HopMaTuBHbIe CCbINKK

B HacToflwem cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChIMKW HA CNefyrLlve cTaH4apThl:

FOCT 12.1.004 CucTtema ctanHgapToB be3zonacHocTu Tpyda. NoxapHasa besonacHocTe. Obwme Tpebo-
BaHWUsA

rOCT 12.2.003 Cuctema ctaHaapToB besonacHocty Tpyaa. O6opynosaHue npoussogcTeeHHoe. Obyme
TpeboBaHuA BezonacHoCTU

MOCT 12.3.019 Cuctema ctaHgaptoB GeszonacHocTh Tpyaa. MchbiTaHua U n3aMmepeHust aneKkTpuyeckme.
O6wue TpeboBaHusa 6esonacHOCTH

FOCT P 8.568 locynapcTteeHHasa cuctema obecneyeHns equMHCTBA M3MEPEHUA. ATTecTauus ucnbiTa-
TensHoro obopynoBaHusa. OCHOBHbIE MOMOXEHUS

FOCT P 57441 MukpocxemMbl UHTerpaneHble. TepMuHbl, onpegeneHunst 1 OykBeHHble 0003Ha4YeHWs anek-
TPUYeCcKMX napamMmeTpoB

MpumeyaHue — [py NoNb30BaHWM HACTOSALLMM CTaHAAPTOM LienecoobpasHo NpoBEpUTL AENCTBUE CCbINoY-
HbIX CTAHAApTOB B MHC(OPMALMOHHOM cucTeme obLuero nonb3oBaHna — Ha oduumansHoM caite denepansHOro areHT-
CTBa Mo TEXHWYECKOMY PEeryrMpoBaHUI0 U METPONOTMM B CETU VIHTEPHET UK No exerogHomy MHhopMaLUoHHOMY yka3sa-
Teno «HauuoHaneHble CTaHO4apTbI», KOTOPLIA ONyBMUMKOBaH MO COCTOSHWUIO Ha 1 AHBaps TEKYLLEro roga, v no Bbinyckam
eXeMeca4YHoro MHopMaLIMOHHOIO ykasaTensa «HauuoHansHble cTaHaapThl» 3a TeKyLWii rof. Ecnv 3aMeHeH CChINoYHBIA
CTaHZdapT, Ha KOTOpbIA AaHa HegaTWPOBaHHAA CChINKA, TO PEKOMEHOYETCA UCMOMbL30BaTh AEWCTBYIOLLYIO BEPCUID 3TOTO
CcTaHZdapTa ¢ Y4eTOM BCEX BHECEHHLIX B JAaHHYK BEPCUIO M3MEHEHUI. Ecnu 3aMeHeH CChINOYHbIA CTaHOapT, Ha KOTOPLIA
[JaHa 0aTWpOBaHHasA CCbifka, TO PEKOMEHAYETCA MCNONb30BaTh BEPCUIO 3TOr0 CTaHAApTa C yKa3aHHbIM Bbille rofoMm yT-
BepxaeHus (NpuHATUA). Ecnu nocne yTBEpXOEHWS HACTOSILLEro CTaHAapTa B CChINOYHLIM CTaHAApT, HA KOTOpbIA AaHa
LaTUpOBaHHas CCblka, BHECEHO U3MEHeHWe, 3aTparMBarllee NonoXeHUe, Ha KOTOPOE [aHa CCbiMka, TO 3TO NONOXeHne
pekoMeHayeTcs NpUMEHATL Bea yyeTa JaHHOro M3MeHeHUs. ECnm cebiNoyHbIl cTaHAapT oTMeHeH 6e3 3amMeHbl, TO Nomno-
KEHUWE, B KOTOPOM [JaHa CChiJIKa Ha Hero, peKoMeHAyeTcA NPUMEHATL B YACTU, HE 3aTparvBatoLLEei 3Ty CChINKYy.

3 TepmuHbI 1 onpegeneHnsa

B HacTosilem ctaHgapTe npuMeHeHbl TepMubbl no FTOCT P 57441,

MapaHune ochbuumnansHoe
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4 TpeboBaHUA K YCNOBUAM NpPoOBeAEeHUA N3MEePEeHUN

4.1 WamepeHuns NpoBoOAT NpU HOpManbHbLIX KNMMaTUYECKUX YCIOBUAX, ecnu Apyrue TpeboBaHus He
YCTaHOBMEHLI B CTaH4apTax U TexHudeckux ycnoeusax (TY) Ha OY koHKpeTHoro tuna:

- Temnepartypa so3gyxa — o1 15 °C po 35 °C;

- OTHOCUTENbHAs BNaXXHOCTb Bozayxa — oT 45 % no 80 %;

- atMoccepHoe faenenvne — ot 86 o 106 kMA (ot 645 go 795 mm pT.CT).

Mpw TemnepaType Bhile 30 °C oTHOCUMTENbLHAsA BNaXXHOCTb He A0MKHA ObITh Bhiwe 70 %.

4.2 3neKkTpu4eckni pexum OOoMmKeH COOTBETCTBOBATh YCTAHOBMNEHHOMY B cTaHgapTax unu TY Ha OY
KOHKpPETHOro Tuna.

5 TpeboBaHMA be3onacHOCTH

5.1 Mpw BLINONHEHWWM U3MEPEHUA 0DOpPYaOBaHWE AOMKHO COOTBETCTBOBAaTL 0bwwmm TpebosaHuam Ges-
onacHocTh B cooTBeTcTBuKM ¢ MOCT 12.2.003.

5.2 Mpu BbINOMHEHWW INEKTPUYECKUX U3MEePeHUA OoMmKHbl BbiTb cobnoaeHs! oblme TpeboBaHusa Ges-
onacHocTu B cooTeeTcTBuK ¢ FTOCT 12.3.019.

5.3 INpu BLINOMHEHUW U3MEPEHUI NMPOW3BOACTBEHHBIE MOMELLEHWUS OOMKHEI COOTBETCTBOBATL OBLLNM
TpeboBaHuaM noxapHoi 6ezonacHocTu B cooTeeTcTBMM ¢ TOCT 12.1.004.

5.4 BeinonHeHWe U3MepeHuin JOMMKeH NPOBOAWNTL 0OYYeHHbI NepcoHan, MMELLMIA BbicLlee UK Cped-
Hee crnelunanbHoe TeXHUHeckoe obpasoBaHMe, NPoLWELWNA MHCTPYKTaX Mo TeXHWKe Be3onacHoCTu.

6 MeTtog aBTO6anaHCUPOBKK B CXeMe C NaCCUBHbIM CyMMaTopoMm

6.1 MpuHUWMN U3MepeHunn

MeTog OCHOBaH Ha U3MepeHUM 3HaYEeHUS HanpsHKeHUsa B yarne CYMMUPOBAaHWS NacCUBHOMO Cymmaropa,
KoTopoe 06paTHO NponopLUUoHansHO KoadduuneHTy yeuneHus OY npu 3afaHHOM 3HAaYEeHWW BXOQHOIO nepe-
MEHHOTO HanpsbkeHUa U3MepUTENbHON CXeMbl UM NPU 3a4aHHOM 3HAYEHWU BbIXOAHOro HanpsxkeHus OY.

6.2 TpeGoBaHMA K 060pyAOBaHUIO

6.2.1 MNpuMeHaeMble CpeacTBa M3MEpPeHWA AOMKHbl ObiTb MOBEpPeHbl MNW OTKanubpoBaHbl B COOT-
BETCTBMW C HOPMAaTMBHbIMW JOKYMEHTaMW, ycTaHaBnuealwWwmMMM NOpsgoK W MeToObl MOBEPKUM KOHKPETHbIX
CpeacTB U3MEpPEHUN.

WcnbiTaTensHoe obopyaoBaHue JOMKHO BbiTe atTecToBaHo B cooTeeTcTBMM ¢ TOCT P 8.568. [lnanasoH
N3MEPEHWIA, TUMBI U TOYHOCTb CPEACTB U3MEPEHMIA, a TaKkKe XapakTepUCTUKX UCMbITaTenbHOro obopyaoBaHus
W cOCTaB BCMOMOraTenbHbIX YCTPOWCTB ycTaHaBnueawT B TY.

6.2.2 CTpykTypHas cxema YyCTaHOBKM ANs u3mepeHusa koadpduumMeHTa yCUNeHns nepeMeHHoro Hanps-
XEHWsA MeTogoM aBTobanaHCMpOBKKM B CXEME C MACCHMBHBLIM CYMMaTOpOM NpuBeAeHa Ha pucyHke 1.

6.2.3 WcTouHuky nocTosiHHOro HanpsxeHna G2 v G3 gomkHbl obecneynBaTb YCTaHOBMEHWE W noddep-
»aHWe HanpsKeHWa NUTaHKA C NorpeLwHoCcTeo B Npegenax +1 %.

6.2.4 McTouHWK cuHycovaansHoro HanpsxeHusa G1 gomkeH obecnevnBaTe yCTaHOBMNEHWE WM Noggepxa-
HWE BXOOHOIO HanpsikeHWs C NOrpeLLUHOCTLI0 B npejenax £2 %.

[MorpelwHoCT YCTaHOBNEHWSA W NOAAEePXaHNA YacTOThbl BXOQHOIMO CUHYCOMAAMNBHOMO HanpsiXeHWa gOrmx-
Ha bbITb B Npepenax +5 %.

KoathnuMeHT HENMUHEMHBLIX UCKaXKeHW He OonxeH npeebiwate 0,5 %.

6.2.5 ConpoTueneHus peauctopoB R3 u R4 BeIDupatoT U3 ycrnoBuii:

R; = Ry; (1)
1%+ R, . . S Ry 5P+ 107% eR.0 (2)
roe Rn.max — MaKCumManbHOe 3Ha4d4eHUe KOHTaKTHbIX COI'IpOTMBJ'IEHHFI nepeKmoaneneﬂ WU pasbemMoB, BKIHO-
YEeHHbIX NocnenoBaTeribHO C Pe3nCToOpoM R3 npn peann3aunmn MSMEDMTeanDF'I CXeMbl;
R,y .y~ — BX0oOHOE AnddepeHunansHoe ConpoTUBNEHNE NPOBEPAEMOro OY Ha yacToTe U3mepeHus.

[JonycTumble OTKNOHEHWSI CONPOTUBINEHUA pe3ncTopoB R3 u R4 nomkHbl ObITe B Npegenax +0,5 %.
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R1 c R5
—{  +—+——1 1}
G2 —]
Uga
L al
az2
Ugs
G3 —I
R6
Pvi | | G1 PV2 H R3||R4 DS — H R7 PV3
DA — nposepsembin QY; G1 — WCTOMHWMK CWMHycoMaanbHOro HanpsxeHus; G2, G3 — WCTOYHWMKM MOCTOSIHHOMO HaNPsKeHWs;
DS — yectpoiictBo BbiGopku W xpaHenus; PV1, PV2, PV3 — wusmeputenu nepemeHHoro HanpsbxeHus; R1, R5 — peawcTopbl
naccueHoro cymmaropa; R2, R3 — pesucTopbl genuTens HanpshkeHust Ha uHeepTupytollem sxoge OY; R4, R6 — pesuctopbl genutens
CXeMbl KOMMEHCauuu HanpskeHus cMmelleHus; R7 — [ononHUTenbHeIA pe3ucTop uenu Harpysku; al — wHBepTupyowuii Bxog QY

a2 — HewHBepTUpylowwmi Bxog OY; ¢ — cymMmUpyioLlas TodKa B y3ne NaccuBHOMO cymmaropa

PucyHok 1 — CTpyKTypHasa cxeMa YCTaHOBKW AN U3MepeHus KoadhduumeHTa yCUneHus nepeMeHHoro HamnpsiKeHns
METOOOM aBTOBaNaHCUPOBKM B CXEME C NACCUBHLIM CYMMAaTOPOM

6.2.6 ConpoTtueneHus peanctopoe R1, R2 n R5 BeibrpatoT n3 ycnosuit:

Ry =R, =R (3)

R 1 =
(2+3—2J—s10 = (4)

R yU_min
2
R1 >10 RBbIXG1’ (5)
roe KyU—min — MWHUMarbHOEe 3HaYyeHue KoadhdpuymeHTa yCrneHnA nepeMeHHOro HanpsxeHua npoeepaemo-
ro QY Ha vacToTe N3MepeHnsa;
RBbeG‘I — BbIXOAHOE conpoTuBneHune NCTOYHUKa G1.

JonycTumMble OTKNOHEeHUsI ConpoTMBneHni peanctopoB R1, R2, R5 gomkHbl 6biTh B npegenax +0,5 %.
6.2.7 ConpoTusneHue pesnctopa R6 BbibupatoT 13 ycnosums

R4 |UDS |max - |UCM|max +R3 |‘/‘\“'*3X |max’ (6)
R4 + RG
roe UDS max — MaKCUMarnbHOE BbIXOOHOE HanpaXXeHne yCTpoucTea Bbl60pKVI 1N XpaHeHuA DS,
UCM max — MaKCUManbHOE HanpaXeHne cMelleHUA nposepAaemMoro Oy,
A"BX max MaKCMMalibHOe 3Ha4vYeHWe pa3HOCTU BXOOHbIX TOKOB NpoBeEpAEeMOoro ov.

HonycTumoe OTKNOHeHME ConpoTUBIeHUs peanctopa R6 gomkHo ObiTh B npegenax 0,5 %.
6.2.8 ConpoTueneHune pesnctopa R7 BblIOMpaloT 13 ycnosus
il 1 1 @
s
Rz Ry, Rs
rae R, — npenenbHo-A0NyCcTUMOE CONPOTUBIEHNE Harpy3ku nposepsiemoro OY.
[onycTmoe oTKNoOHEHWE conpoTUBNeHus peanctopa R7 gomkHo 6biTh B npegenax =1 %.
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6.2.9 MNMorpewHocTtn nameputenen PV1, PV2, PV3 pomkHbl BbiTh B npenenax +2 %.
6.2.10 BxogHble conpoTmBreHus uamepurtenen PV1, PV2, PV3 gomkHbl yooBNeTBOPATh YCIOBUAM:

Rpy 25:102: Ry; (8)
Rpya 2 10° - Ryuy 615 (9)
Ry 28402 “ Ry s (10)
rae RBbIXU" — BbIXOOHOE CONpOoTUBINEHKNE NpoBepAemMoro QY Ha yacToTe N3MepeHnAd.

6.2.11 YcTporcTBO BLIBOPKM U XpaHeHus DS gonmxHo obecnedynBaTtb KOMNEHCAUMWIO HAaNpsXXeHUsa cMeLle-
HWA Hyna npoeepsaemMoro OY 0o BeNMUYUMHLI, HaxoasLlencsa B npegenax

(U Ugy~): (11)
Bex.max — MakcumansHoe BbIXOAHOEe HanpsikeHue nposepsiemoro OY;

UBX~ — 3alaHHOe 3Ha4YeHwe BXOQHOro CMHycomaarnbHOIo HanpsaxXeHuA MSMGDMTEJ'II:HOIZ CXeMbl.

,D,OI'IyCTVIMOB M3MEHEHKMEe BbIXOOHOIO HanpsaXeHunA yCTpOIﬁCTBa BblﬁOpKV! M XpaHeHWnsA DS 3a MHTepBan
BpeMeHu!, paBHbII;I nepuony CMHyconganbHOro HanpsXxeHmAa He JOJDKHO NpeBbillaTh 3Ha4YeHuA

3Ry +Ry Uy
Ry Kyy min

BbIX.max —

roe U

|aUps (1) <10 (12)
6.2.12 YcTponcTBO BbIDOPKM M XpaHeHnsa DS u pesuctop RG MOryT ObiTb MCKITHOYEHBI U3 CTPYKTYPHOM
CXeMbl U3MepUTENbHOW YCTaHOBKM, ecru BhINOMHAETCA YCNoBue

R
2+ 3R_§ (|UCM| ik RS |A‘rax|) < UEbIX. max UBx—-' (1 3)

6.3 MNogroToBKa U NpoBefeHUe U3MepeHUn

6.3.1 MopkntouatoT OY K U3MEPUTENLHON YCTAHOBKE.

6.3.2 MNopatoT HanpshkeHWe NMTaHnsa Ha OY OT NCTOYHUKOB NOCTOAHHOIO HanpsbkeHna G2 n G3.

6.3.3 BxnovaroT ycTporcTBo BhiBopkn 1 XxpaHeHusa DS (npu HanpskeHuW nctodHvka G1, paBHOM HynM0)
B pPexMM BbIDOPKKU 1 KOMMEHCUPYIOT HanpsbkeHue cMmelleHns nposepsaemoro OY.

6.3.4 MNepeBogAaT ycTpoicTBO BIOOPKM U XpaHeHnsa DS B pekuM xpaHeHus.

6.3.5 MNopgatoT ¢ Bbixoda ucTovHMka G1 cuHycomMaansHoe HanpsiKeHWe U M3MepsatoT uameputenem PV2
ero sHadeHve Ug, .

6.3.6 VMamepsatoT nameputenem PV1 sHadeHne HanpskeHnsa U, B TOUYKE CYMMUPOBAHWSA C.

6.3.7 lNpwu 3Ha4eHnsax KoabpuumMeHTa yeuneHus Kyu~ < 103 ons ero onpegeneHUs U3MEPSIOT 3HA4YEHWE
U, B TOUYKE CyMMUpOBaHUA ¢, MpW 3a4aHHOM 3Ha4Y€HUM BbIXOLHOTO HanpsikeHus nposepsiemoro OVY.

6.4 O6paboTka pe3ynbTaToB U3MepeHUn

3HavyeHne koaddULMeHTa YCUNeHUs nepeMeHHOro HanpsKeHus K, u~ OnpepaensioT no popmyne

K _ Ra + Ry ] Ugx~ (14)
e RS Ux ,
npwn 3afdaHHOM 3Ha4YeHun UBX'~ BXOOHOT0 CMHYCOUOAanbHOroO HanpsxXeHua VI3MEpI/ITEJ'IbHOI‘;1 CXEeMbl, U NO cbopl\nyne
Rz + R3 U -
I T T (15)
3 X

npw 3agaHHoOM 3HaveHun U BbIXOOHOIO HanpsaxeHWd ov.

BbIX~
6.5 MNorpeWwWHOCTL U3MEpPEeHUI

MokazaTenu TOYHOCTHU U3MEPEHUI KO3 ULMEHTa YCUNEHNA NEPEMEHHOTO HANPSXXeHWA OOMKHEl COOT-
BETCTBOBATb YCTAHOBMEHHEIM B cTaHAapTax unu TY Ha OY KOHKpeTHoro Tuna.

FpaHuUbl MHTEpBana, B KOTOPOM C YCTaHOBMEHHOW BepoAaTHOCTbIO 0,95 HaxoAuTcst OTHOCUTENbHas No-
rPeLIHOCTb U3MepeHUs KOAPULMEHTa YCUIEHNsI epeMeHHOro HanpshkeHus K, onpeaensiemoro no dop-
myne (14), BbIMMCASIOT Mo hopmyne
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1
d=1=|06, +06,+ 1,96(402,? +a,2;, 02R + a%csgr +2a5crf, + afzof + Gﬁ, + fo +afupfu1)2 j (16)
7 7 BX~ x

N1 Npyu N3MEpPEHNKN Kyu~! onpegensemoro no dopmyne (15), BelaMcnsT no hopmyne
1

_ 2 .3 D 2.2 20.9 g B D 2 D 2 2 2 i3
d==[6,+ 1,96(4GR +8p Op +870pT + 2agjoy) +afof + oy, tOy, *alnSiin + a,_UQGLUQ) . (17)
roe 8, — [ONyCTUMOE OTKMOHEHWE MWUHWMAmbHOTO 3HaYeHUsi KO3 drUMeHTa YyCUNeH1st NepemMeHHoro Ha-
MPsXKEHUs, BblYMCAeMoe no hopmyne
R 1
o - (202 -
Rz ) Kyu_min

Srl — O0NyCcTMmMoe OTKINMOHEHWE MaKCMMalibHOIo 3Ha4eHNA KOHTaKTHbIX COMPOTUBNEHUI NEPEKITYaTENEN
W pasbeMOoB, BKIIOYEHHbIX nocnegosartensHo ¢ R3, BoluMcnaemoe no cbopMyne

R
Sn — Zn._max. (19)
Ra
G — CPedHeKBaZpaTUiecKoe OTKMOHeHWe ConpoTUEneHus peanctopos R1, R2, R3 BbiuncnsioT no opmyne
O
G = ’ 20
R™473 (20)
rae 8, — AOMYCTUMOE OTKMOHEHWe ConpoTuBNeHus peanctopos R1, R2, R3;
s — koadhDULIMEHT BANAHUA CONPOTUBNEHUSA pe3ucTopa R7, Beluncrnsemsiid no dopmyne
R
aR7 = BblX : (21)
R? wt RBbIX

Or, — CpeAHee KBajpaTU4eckoe sHaueHne cocTaBngawlLlein conpoTuBneHns pesuctopa R7, Beiuucnse-
Moe no popmyne

OR
7
OR, = g 22
R =173 (22)
roe 8R7 — OONYCTUMOE OTKIIOHEHWE COMPOTUBNEHWNA pe3ncTopa R?;
ar — KO3 MULMEHT BNUAHWA TEMNepaTypbl OKPYXaloLWen cpedbl, BblYMCNAeMbId No hopmMyne
dK
yU_ 1
B (23)
oT KyU_
BKyU }
roe 3T — — KO3 PULMEHT BNUAHWA U3MEHEHWS TEMMNEepaTypbl OKpY»KatoLLlen cpedbl;
GAT_ cpegHee KBagpaTtl4yeckoe 3Ha4YeHune COCTaBJ‘IHIOU.I,eI;! YCTaHOBINEHNA WU NogaepXaHnA TemMne-
paTypbl OKpy>KatLLlen cpedbl, BbluMcrisemoe no hopmyne
Cur = AT (24)
=TT
roe AT — abconwTHas NMOrpelHoOCTb YCTaHOBIEHNA U NOOOEPXaHUA TeMNepaTypbl Opr}KaI-OLIJ,ePI cpelbl;
a,; — KO3(hUUNEHT BNUSHUS HANPSHKEHWS NMTaHusa nposepsiemMoro OY, BelUMCNSEMbI Mo hopmyre
s .- (25)
W Ky,
K,y
rae U — — KO3(h(PULUMEHT BNUAHUA HANPSKEHWUA NUTaHNA Ha KOapuuneHT yeuneHus;
5
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Qpr— cpegHee KBagpatu4eckoe 3Ha4dYeHne COCTaBnsawLen HanpsXxXeHnd nnTaHuA, BblHMCIIAEMOeE Mno

dopmyne
oy
Sy == 26
U™ 173 (26)
rae 8, — MOTPeLHOCTb YCTAHOBIEHWUSA U NOLAAEPKAHUA HANPSHKEHNS NMUTAHUSA;
ar — KOIMULMEHT BNUAHNA YaCTOTbl BXOLAHOTO HAMPSXKEHWUS, BIMUCNSEMbIA Mo hopmyne
Ky, f
g = —— ——, (27)
of Kyu.
BKyU
roe T‘ — KO3 DULNEHT BNMAHMS YaACTOTbl BXOOHOTO HaNpPsSHKEHUS,
[¢

Of — CpefHee KBa[paTM4eckoe 3HaveHne COCTaBMALIEN YacToTbl BXOAHOMO HAMPSKEHMUS, BbIUMC-
naemMoe no opmyne

_ %

= ; 28
173 By

Oy
rae Sf — NOrpewHoOCTb YCTAHOBNEHWUA U NOALEDKaHNA HYaCTOTbl BXOOHOTO HAMNMpPAXEeHWA;

Gy, — CpefHee KBa[paTU4YecKoe 3HaYeHne COCTABNSIOLLEN HANpsKeHUs UCToYHNUKa G1, BbluMcisieMoro
no dopmyne

3y,
G = i " 29
UBX" 1173 ( )
rge SUme — NOrpewHoCTb N3MepeHna Hal'lpFI)KEHVIﬂ MCTOYHUKaA G'i,

O, — CPeaHee KBafpaTW4ecKoe 3Ha4eHne COCTaBNALIeN HanpPsKEHNA B TOYKe CYMMWUPOBAHUSA C, Bbi-
yucnsemoe no copmyne

Sy
L, 30
x 173 (20)

Oy

rae SU — NOrpewHoCTN N3IMepeHna HarnpaxXeHna B TO4HKe CyMMUPOBaHUA C;
X
aun —KOSq’JCbMLMEHT BIMUAHNA LWYMOBOIo CUrHana B Yyane CyMMWPOBaHWA, CMNEeKTp W3MepeHWA

KOTOPOro HaxoauTCcA B NMonoce nponyckaHna namepuTend PV1, BelumucnsgemMoro no cpopmyne

Ry Kyu_min
aun = : : 31
M= R, +R, U (31)

BX~

6|11 — CPeaHee KBagpaTM4eckoe 3HaYeHMe COCTaBMAIOLEN WYMOBOMO cUMrHana B yane CyMMWpoBa-
HUWA, CNEKTP N3MEPEHUS KOTOPOro HaXo4MTCA B MOnoce nponyckaHusa nameputenst PV1;
Gy, — CPedHee KsagpaTM4ecKoe 3HadveHve COCTaBMNAKWLWEN HanpsxKeHus Ha Bbixoge OY, BbluMcnae-
MOe no hopmyne

dy,
_ BbiX~
OUBbIX' - 1’ 73 ’ (32)
rae 8UBb|x~ — NOrpewHoOCcT n3amepeHna HanpaxeHna Ha BbiXoge Oy;

a]_uz —_ KOS(beMLI,MEHT BIMUAHNA LWWYMOBOTO CUIrHana Ha BblXoge Oy, CNeKkTp namepeHnsa KOTOpOro Haxo-
ANTCA B Nonoce nponyckaHna naMepuTend PV3, BblHMCndemMoro no cbopr\nyne
1 -
A = (33)
BbIX~
GLUQ — CpegHee KBagpaTtundyecKoe 3Ha4eHne COCTaBﬂF”OLLiEﬂ LWYMOBOIO CMrHana Ha Bbixoge Oy, CNeKkTp
naMmepeHWnAa KOTOpOoro HaxogunTcAa B nonoce nponyckaHua MaMepuTernsd PV3.
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7 MeTon 6anaHCUpPOBKK B CXeMe CO BCroMoratenbHbIM YCTPOUCTBOM

7.1 MpUHUMUN U3MEPEHUI

MeTog, OCHOBaH Ha M3MEPEHUM 3HAYEHWS BbIXOOHOIO HamnpsiKeHWsl BCMoMOraTernbsHoro ycTpoincTea 6a-
NaHcupoBKM, KOoTopoe oBpaTHO NPONOpPUMOHanbHO Ko3addUUMeHTY yeuneHuss OY npu 3agaHHOM 3HaueHWUM
BXOAHOMO NEepPemMeHHOro HanpsiKeHWst M3MEepUTENbHOW CXeMbl UMW NPW 384aHHOM 3HaYeHWM BbIXOAHOrO Ha-
npskeHus OY.

7.2 TpeboBaHus kK obopyaoBaHuUIo

7.2.1 MNpyMeHaemble cpedcTBa M3MepPeHW OOMKHbl DbiTb MOBepeHbl MW OTKanubpoBaHbl B COOT-
BETCTBUM C HOPMaTWBHLIMW OOKYMEHTaMW, yCcTaHaBnMBaroWMUMKU MOPSOOK M MeTodbl MOBEPKU KOHKPETHBIX
CPEeacTB M3MEepeHUi.

VMcnbiTaTensHoe obopynoBaHue 4omkHO BeiTb atTecToBaHo B cootBeTcTBUM ¢ TOCT P 8.568. [InanasoH
M3MEepPEHUIA, TUMbl U TOYHOCTb CPEACTB M3MEPEHUN, @ TAKXKE XapakTepuUCTUKM UcnblTaTensHoro obopyaoBaHns
M COCTaB BCMOMOraTenbHbIX YCTPONCTB yCTaHaBnvBeatoT B TVY.

7.2.2 CTpykTypHasa cxema ycTaHOBKW ANA UaMepeHus KoadpuumeHTa ycuneHust NepeMeHHoro Hanps-
}eHua metogom BanaHCHpPOBKM B CXEMe CO BCMOMOraTernbHbIM YCTPONCTBOM NpUBeAeHa Ha pUcyHke 2.

RS

I DS
R3 1
G1—1
DA A
ail = B
T _R6_ a2
a2 — ‘ B
al]
Uss
R7 . C1
7 | 11
R9
, —
Hm H R2 H R4 H &g
PV3
PV1 G3 Pv2
l l l
DA — npoeepsiemblin OY; A — BcnomoratenbHoe ycTpoWcTBo 6GanaHcupoBku; G1, G2 — WCTOMHWKM MOCTOSIHHOMO HanpsiKeHws,

G3 — WUCTOUHUMK cMHycouaanesHoro Hanpsbkenus; PV1, PV2, PV3 — uameputeny nepemeHHoro HanpskeHus; DS — ycTpolicTBo BeiGopku

n xpaHeHus; R1, R3 — peaucTopsl obpaTtHou ceA3un; R4 — gononHWTensHeI peaucTop uenu Harpy3kn; R2, RS — pesucTopel genutens

ycTponcTBa BblOOpKKM KU xpaHeHws; RG, R7 — peauctopsl cymmupyowue; R8, R9 — peancTopbl obpaTHOW CBA3W BCMOMOratensHoro

ycTponcTtBa ©GanaHcuposku; C1 — KoHOeHcaTop BCMOMOraTenbHOro ycTpowcTtBa 6GanaHcupoBkw; al — WHBEPTUPYIOLWMK BXOM;
a2 — HeWHBepTUPYHLLUIA BXOA

PucyHok 2 — CTpyKTypHasi CXxeMa YCTaHOBKW AN udmMmepeHus KoadhdulueHTa yeuneHnsa nepeMeHHoro HanpshkeHus
MeToaoM BanaHCcMpOBKKM B CXEME CO BCMOMOTaTeNbHbIM YCTPOWCTBOM

7.2.3 NcTouHukn noctosiHHoro Hanpsikenns G1 n G2 gomkHel obecneymBaTth yCTaHOBNEHWEe M Nogaep-
KaHue HanpshKeHua NMTaHus ¢ NorpeLwHocTeo B npegenax £1 %.

7.2.4 VICTOYHUK CMHYcouOansHoro HanpsbkeHua G3 gomkeH obecneydnBaTth yCTaHOBNEHWE U NOAOEPKa-
HWEe BXOAHOro HanpsKeHWs ¢ NorpeLlHocTho B npedenax +2 %.

MorpelHocTL YCTAHOBNEHUA WU NOAAEPXaHWUS YAaCcTOThbl CUHYCOMAANbLHOIO HANPSKEHWA O0MKHA ObiTh B
npegenax 5 %.

KoathhrUMeHT HENMHEMHbIX NCKaXKeHWIA BXOQHOIo CUrHana He gonxex npesbiwartb 0,5 %.

7.2.5 Conpotuenenuns pesnctopoB R1 n R2 BuibupatoT 3 ycrnoBui:

R, = Ry; (34)
7
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2. : -3 .
10 Rn.max = R1 =2-10 RBX.U"’ (35)
raoe Rn.max — MakCcmmanbHQOe 3Ha4vYeHWe KOHTaKTHbIX CO]'IpOTMBﬂEHMVI nepekmoaneneﬁ U pa3bLeMOB, BKIHO-
YEeHHBIX NOCNnenoBaTeNibHO C pe3ncTopoM R1 npu peanu3aumnn VI3MEpVITeJ'I!:.HDPI CXeMbl;
Rgx y~ — BXoAHOe andpdpepeHumanbHoe conpoTuenenne nposepsaemoro OY Ha YacToTe U3MepeHus.

JonycTumble OTKNOHEHWs1 CONPOTUBNEHNA pe3ncTopoB R1, R2 pomkHbl 66Tk B Npegenax +0,5 %.
7.2.6 ConpoTusneHue peanctopa R3 BbibupaloT U3 ycnosus

R1 + RB ) UBX"‘ < U’ 36
R K BbIX. max: (36)
1 yU_min
raoe KyU-min — MWHMManbHOEe 3Ha4YeHKhe KOBCbeVIU,VIEHTa yCUuneHna nepemMeHHoro HanpaxeHud, yctaHoB-
neHHoe B CTaHOapTax Unn TY Ha QY KOHKPEeTHOro tuna;,
Ursblx max — MakKCUMManbHOe 3Ha4eHWe BbIXOOHOro HanpsaXeHwa BCNoOMOoraTternbHOro yCTpOI:’ICTE!a 6anaH-

CUPOBKMU.

[JonycTumoe OTKNOHEeHWe conpoTuBneHus peanctopa R3 pomkHo 6biTh B npegenax +0,5 %.

7.2.7 ConpoTtuBneHue pesuctopa R4 BbibupatoT 13 ycrioBus

1 1 1 (37)
R, R, Rsg
rae R, — npogonbHoO-A0MyCTUMOE COMPOTMBIEHUe Harpysku nposepsiemoro OY.
[onycTuMoe OTKMOHEeHUe CONPOTUBIEHNS peaucTopa R, AOMKHO BbiTh B Npegenax 1 %.
7.2.8 ConpoTtueneHune pesuctopa R5 BbibupatT 13 ycrioBus

R
Uou| + Ra|Aex| < R2—2|UDS o (38)

+ Ry

roe U,,, — HanpsxeHue cmeuleHusi nposepsemoro OY;
Al — Pa3HOCTb BXOLHBIX TOKOB npoBepsieMoro OY;
Ups max — MakcnmanbHOe BbIXOAHOE HanpsKeHne yCTPOMCTBa BbIBOPKM 1 XpaHeHns.
[onycTuMoe OTKNOHEHUE CONPOTUBNEHNA peancTopa R5 fomkHo 6bITe B Npegenax 0,5 %.

7.2.9 ConpoTtueneHus pesuctopoB R6 n R7 BbibupalT n3 ycroBui:
Rg = Ry; (39)
Rg210%2-R

BbIX!

rae R, , — BbIXOQHOE conpoTusneHue nposepsiemoro QY.

BbIX
JonycTumoe OTKNOHEHWE CONPOTUBNeHWA peanctopoB R6 n R7 gomkHel BbiTh B npegenax 0,5 %.

7.2.10 BxoaHoe conpoTueneHne Ry, BCNOMOraTenbHOro ycTponcTsa 6anaHcpoBKM U3 YCIIOBUA
r > i
R., 210" R;. (41)
7.2.11 KoadouUMEHT yCUIEHUA NEPEMEHHOIO HanpshXeHus K'yu- BCMOMOraTensHoro ycrpoicrtea ba-
JNIaHCUPOBKM BbIOWpatoT U3 yCroBus

R, +R
g, 1 1 suqnd (42)

R KyUJ'nin ;UL
7.2.12 ConpoTuBneHue pesnctopa R8 BeibupatoT U3 ycnosus
Re<5-102-R",,. (43)
[onycTumoe OTKNOHEHWEe ConpoTUBNeHWS pesncTopa R8 gomkHo 6biTe B Npegenax =5 %.
7.2.13 ConpotueneHve pesnctopa R9 BeibupatoT M3 ycnosus
Rg 250 - Ry. (44)
[onyctumoe oTKNoHeHWe conpoTuBneHns pesnctopa R9 gomkHo 6eiTe B Npedenax +5 %.
7.2.14 EmkocTb KoHaeHcaTopa C1 BeibupatoT U3 ycnoeus obecnedeHus yCTOMYMBOCTHM M3MEPUTENBHOW

CXeMbl.
7.2.15 MorpewHocTtn nameputenen PV1, PV2, PV3 gonmxHbl ObiTe B Npegenax 2 %.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 10/ 16
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71694-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69361
https://gostexpert.ru/gost/gost-71694-2024?utm_source=pdf&utm_medium=69361&utm_term=page

FOCT P 71694—2024

7.2.16 BxoaHble conpoTtusneHusa nameputenen PV1, PV2, PV3 gomxHbl yooBNeTBOpATh YCNOBUAM:

Rpy1295- 102 R (45)
RPVZ 2103 RBbIX Gg; (46)
Rpyz5-102- R, (47)

rae RBbe Gy — BbIXOAHOE conpoTuBneHne NCTOYHWMKa G3;

RerfX — BbIXOAHOE ConpoTuBneHne BCNoMoraTernbHOTo yCTpOﬂCTBa 6aJ'IaHCVIp0BKVI.

7.2.17 YcTpolcTBo BbIGOpKK 1M xpaHeHusa DS gomkHo obecneuynBaTth KOMMOEHCALMUIO HANPSKEHUA cMme-
LLIeHMs1 BCMOMOraTenbHOro yCTponcTBa BbanaHcMpoBKK 00 BEMUYUHbI, HAX04ALEeNACcs B Npegenax

. R1+R3 U,

+* —_
BbIX. Max R1 K

. (48)
yU_ min
JonycTMoe nameHeHWe BbIXOAHOMO HanpshKeHWs yCTpoWcTBa BblBOpkM UM xpaHeHus DS 3a vHTepean
BpeMeHW, paBHbLIA Nepuoay CMHYCOUOansHOro HanpsXXeHUs He JOMKHO npeBbIWarh
_ R Ugy~
|AUps (1) <10 2-(1+—3]L. (49)
Ry ) Kyu_min
7.2.18 YcTtpoiicTBo BbIBOPKM U XpaHeHus DS u pesucTtop R5 MoryT BbiTh MCKMKOYEHB! U3 CTPYKTYPHOW
CXEMbl N3MEPUTENEHON YCTAHOBKN, €CNK BbINONHAETCA yCroBue

Ri-Rs U~ :
R . |AUCM| + K = + RB |AIBX| < UBbIX. max* (50)
1 yU.min_

7.3 NogroToBKa M NnpoBegeHne U3MepeHui

7.3.1 NogkniovatoT OY K M3MepuTenbHON YCTaHOBKE.

7.3.2 MopatkoT HanpskkeHWe NuTaHusa Ha OY OT UCTOYHUKOB NOCTOAHHOTO HanpsikeHua G1 un G2.

7.3.3 Bkrno4atoT yCTPOWCTBO BLIDOPKKM M XpaHeHusa DS (Npu HanpskeHWW UCTOYHUKA G3, paBHOM HyIHO)
B PEXMM BbIOOPKM M KOMMNEHCUPYIOT HanpsX)eHne cMeLleHns KoHTponupyemoro QY.

7.3.4 MNepeBogAT YCTPOWCTRBO BbIOOPKK U XxpaHeHnsa DS B pexnM XpaHeHus .

7.3.5 MNopgatoT ¢ BbIXOA4A McTO4HMKA G3 cuHycompanbHOe HanpshKeHue U M3MepsT naMmeputenem PV2
ero 3Ha4eHue.

7.3.6 WNamepsawoT usmeputenem PV3 3HauyeHne BLIXOLHOTO HanpsxeHws U, BCMOMOraTenbHoro ycTpou-
cTBa BanaHCUpOBKU.

7.3.7 na onpegeneHus KoadduumeHTa yocuneHns npu ero 3Ha4eHUsx MeHblle 102 namepsiOT 3Hayve-
HWE HamnpsPKeHUs Ha BbIXOAE BCMOMOraTenbHOro ycTponcTBa BanaHCcMpoBKM NPy 3a4aHHOM 3HA4YeHWUW BbIXO[-
HOro HanpsxeHnsa nposepsaemoro OY.

7.4 O6paboTka pe3ynLTaToB U3MepeHUr
3HaveHue koahpULMEHTa YCMITEHUS MepeMeHHOro Hanps:KeHusa onpegensoT no gopMyne
R1 =+ R3 U

SRR (51)

Kyu
B R, U,

npu 3agaHHoOM 3Ha4deHun U
dopmyne

gx~ BXOAHOro0 CHMHyCcOMOANbHOrO HarnpsXXeHus MSMEDMTEHbHOﬁ CXembl, NI no

Ri+Ry Ugpe
Kyu_ =—1R1 3'—3'”( - (52)
X

npn 3agaHHOM 3Ha4YeHUn U BbIXOOQHOMO Hanps>XeHuda nposepaemMoro ov.

BblIX~
7.5 MNorpewHocTb N3MepeHnn

lNokasaTenn TO4YHOCTH M3MepeHMﬁ KOSdJCbMLIMEHTa YCUIMEHUA NepeMeHHOro HanpaxXeHnd JoJKHbI CO0T-
BETCTBOBATbL YCTAHOBINEHHbIM B CTaHOapTax Unu TY Ha QY KOHKPETHOro Tuna.
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[paHuubl MHTEpBana, B KOTOPOM C YCTaHOBIEHHON BepoATHOCTb 0,95 HaxogWuTcs NOrpeLluHocTb U3-
MepeHUsa KoapduumeHTa yeuneHna nepeMeHHoro HanpsxeHus KyU_, onpegensiemoro no copmyne (51), BbI-
yncrnaT no dopmyne

1

_ R 2 2 Bl o2 2 .2 3 0, 0 2 2 2 2|
6 ==x|dk + 90, +1,96(40R +ag Op +8 'O +ar 07 +2ap; -o[; +af - o7 +0y _+6y +ain -GU_”) ; (63)

WM NPU U3MEPEHUN KyU~, onpegenaemoro no popmyne (52), BbIMMCNAKT No dpopmMyne

_ 2 u2 B 2 22 P o2 D i S 2. .2 2
571[8n+1,96(205’ +ap Op *ag ~Op +ar OaT +2af; oy +8f -of + 0, +oy +

BbiX~
1 (54)
T aﬁ.ﬂ 'Gﬁ_n +aL2u2 'GEuz)z )

roe BK — 0oNnyctuMoe OTKITIOHeHne MWHUManbHOro 3Ha4vYeHunA KOSd)qJMLI,VIEHTa ycuneHmnda nepemeHHOro Ha-
NnpAXeHunA, BblHMCAemMoe no CbOpMyJ'IE

Ry 1
P =[2+3—)-—; (55)
R3 ) Kyu_min

Sn — 0ONYyCTUMOE OTKITOHEeHME MaKCUMalibHOro 3Ha4eHWA KOHTaKTHbIX COI'IDOTMBJ'IEHWF] nepeknw4yare-
nenwn pa3bemMOoB, BKITHOYEHHbLIX NOocnenoBaTeribHO C R3, BelvuMcnaemMoe no cbopmyrle

R
8. = n.max., (56)
n R,

Op — cpeHeKkBagpathyecKoe OTKINOHeHWe 3Ha4veHune COCTaBnsLen conpoTuBneHna pesncTopoB R1,

R3, R6, R7, Beivmncnsiemoe no opmyne

_%g
78’

rae 8 — AONYCTUMOE OTKMOHEeHWe conpoTuenenus pesnctopos R1, R3, R6, R7, seiuncnsemoe no opmyne

OR (57)

Ri+R R 1 1
dpooitfe | _fe 1)1 (58)
R, Rg+Zg K ) Kyu min
rae Zg — KOMMMEKCHOe COonpoTUBneHne peauctopa R9, Bbluncnsiemoe no opmyne
1
o7
Zy = R9[1+(27|:fC1R9) ] ¥ (59)
K'y — KO3 ULMEHT YCUINEHUS BCMIOMOraTensHOro ycTpoicTea 6anaHcupoBKuY;
ap, — KoahpnumeHT BNUAHUA CONpoTUBNEeHus peanctopa R4, Bbivmcnsaemslin no dopmyne
RBbIX
ap, = ——; (60)
* R4 + RBbIX

O, — CPeAHee KBaJpaTU4ecKoe 3HaqueHue COCTaBnsLen CONpOTUBNEHNA peancTtopa R4, Belumcnse-
Moe no gpopmMyne

)
Ry (61)

GR4 = ml

rae 6R4 — OONYCTUMOE OTKINOHEHWE COMPOTUMBIEHUA pesnctopa R4;
ar, — KOa(phUUMeHT BNUAHUA CONPOTUBMNEHKUA peaucTopa RS, Belvncnsemsii no dopmyne
R;.
ag, = ==
Rs

10
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O, — CPedHee ksagpaTh4eckoe 3Ha4eHne COCTaBnsLLEN conpoTueneHus peauctopa R5, Boiuucnse-
Moe no dopmyne

. (63)
Rs "1 73"
roe 8R5 —_— ,D,OﬂyCTVIMOE OTKINOHEeHWe COonpoTuBneHnA peanctopa RS,
ar — k0ahULMEHT BNUSHWNA TeMNepaTypbl OKPYXaroLlei cpeabl, BbIMMCNAEMbI No dopmyne
oK
yU._ 1
ar = —C= —, (64)
T Ky
K,y )
roe ?» — KOSCbeVILIMEHT BIMMAHNA U3AMEeHEeHNA TEMﬂepaTypbl Opr}KalOLLI,EVI cpefbl;
O

G, — CpeaHee KsaapaTU4eckoe 3HayeHue COoCTaBnAloLen TeMnepaTypbl OKpyKatoLiei cpeabl, Bbi-
yucnaemMoe no gopmyne

o 1 (65)
AT = ot
173
roe AT — abcontoTHas NorpelwHoCTb YCTAaHOBIEHNA U NognepXaHuAa TeMnepaTtypbl Opr}KaI-OLLI,eﬁ cpelbl,;
a;;) — KO3 PUUMEHT BIUAHUSA HaNPsHKeHWs NUTaHusa nposepsiemoro OY, BeluucnisieMblin No hopmyne

b ="em e
W Ky,
.
yu- =
roe 0 KO3 PULUMEHT BANAHUA HANPKEHUA MUTAHUA Ha KO3 MULMEHT ycuneHus;
C
GU — CpegHee KBagpaTt4ecKoe 3Ha4eHue COCTaBJ‘IﬂIOLLI,eﬁ HanpaxeHWa NnTaHnA, BbiHMCnAemMoe no
thopmyne
By
Olf = —= 67
173 (67)
roe 8U — NOrpewHoOCTb YCTAaHOBIEHUA N NOAAEPKaHNA HANPAXEHUA NMNTaHWA;]
af— KOSCt)CbI/ILWIEHT BITMAHWUA YaCTOTbl CUMHYCOMOAINbHOTO BbIXOOHOINO HanpsAXXeHWs, BbIHYMCNAEMBIA MO
topmyne
oK f
yU_
a = ——— ; (68)
oF Ky
IKyu_
roe T — I{OQCI)CIDI/IU,MEHT BINMUAHUA H4aCTOTbl CMHYCOUOANIbHOIO BbIXOAHOIO HANPAXEHUA,
Gf— cpefHee KBaapatu4yecCckKoe 3HavYeHue COCTaBHHI-OLI.leF‘I 4acTOTbl CUHYCOMOAalrIbHOTO BbIXOOHOTO
HanpsxeHud, sbldncnaemMmoe no cbopMyne
)
op = —L-, (69)
1,73
roe Sf — MOrpeLwHoOCTb YCTAaHOBNEHNA U nNogaepxaHna 4acToTbl CUHYCOMOAlTbHOTO BbIXOQHOIO Hanpaxe-
HWS;
UUex~ — CpeaHee KBagpatunydeckoe 3Ha4deHue COCTaBJ'IﬂI-OLLI,eFI HanpsaxeHnsa MCToOMHUKa 63, BblMUCnAe-
Moe no dopmyne
dy
_ BX~
Vs =73 o]
rae &, — MOrpeLLIHOCTL U3MEPEHUS HANPSXKeHNn nctouHuka G3;
BX~
1"
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O, — CPeaHee KBagpaTU4eckoe 3Ha4eHWe COCTaBNALLEN HaNPSXXEHUA Ha BbIXOAE BCNOMOraTenbHo-
X ~
ro yctponctea banaHcMpoBKW, BbIYUCTIAEMOE Mo hopmyne
Sy
T 71
Us " 478" (1)
roe SUX — MOrpeLIHOCTU M3MEPEHUA HANPSXXEHUS HA BbIXOA4E BCNOMOratensHoro ycTpoicTea 6anaHcnpoBkuy;
a1 — KO3(MMULMEHT BNMSHMS LLIYMOBOIO CUTHANA Ha BLIXOAE BCNIOMOraTeribHoro ycTporncTea banax-
CUPOBKW, CNEKTP U3MEPEHUsi KOTOPOro HaxoAWTCH B MOMoce nponyckaHua uamepurtens PV3,
BblYNCMsIEMbIN MO hopmyne
R K),(U_min ] 72
W =gF Ty ; (72)
1+ h3 BX~
G4 — CPeAHee KBaapaTuyeckoe 3HayeHue CoCTaBNALLEeN LYyMOBOTO CUrHana Ha Belxofe Bcnomora-
TernbLHOro ycTpocTea BanaHCcUpPOBKW, CNEKTP U3MEepPEeHUs KOTOPOro HaxoauTcs B Nonoce npo-
nyckaHus namepurens PV3;
oy — cpefHee KBagpaTM4YecKoe 3HayYeHWe COCTaBMSAWEN HanpsKeHWs Ha BbiXo4e npoBepsaeMo-
BbIX~
ro QY, Beluucnsiemoe no popmyne
Sy
GU — BbIX ~ . (73)
BbIX~ 1’ 73
roe SUBHX_ — MOrpeLIHOCTM N3MepeHNs HanpsxeHus Ha Beixoge OY;
ayj, — KO3 OUUMEHT BNUAHUSA LWIYMOBOIO CUrHana Ha Bbixode nposepsiemoro OY, cnektp nsmepexus
KOTOPOro HaxoAuTcs B nonoce nponyckaHnua nameputena PV1, Beluucnaemsiin no hopmMyne
1 -
g = (74)
BbIX~
O|p — CPeAHEee KBagpaTUYecKoe 3Ha4eHne COCTaBNALLEN LWYMOBOTO cUrHasna Ha Boixoge OV, cnektp
W3MepeHMs KOTOPOro Haxo4uTcs B nomnoce nponyckaHua nameputens PV1.
12
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YOK 621.3.049:006.354 OKC 31.200

KnwoyeBbie cnoea: MHTErpanbHble MUKPOCXEMbI, OI'IepaLI,l/IOHHbIﬁ ycunumTenb, MeTobl N3amepeHuna KOSCbeM-
UMeHTa yCUNeHnd NnepeMeHHOro HanpAaxeHnsa onepaumoHHbIX yCMHMTEJ’IEF‘I

13
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