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1 BBEAEHHE

Hacrosmmas MeToAMKa MOBEPKH pacHpoCcTpaHseTCs Ha IMpeodpazoBaTeNld HANPSKEHHOCTH
HMITYJIbCHOIO MAarHATHOro noJs uiMepurensueie UI1-H-O (nanee no texcty — npeobpazoBarenu) U
YCTaHaBJIMBAET METO/(bI H CPEJICTBA NIEPBHYHOM U MEPHOAMYECKON ITIOBEPOK.

[IpeobpazoBarenn HAOpPsHKEHHOCTH HMIIYJIBCHOTO MATHUTHOTO IIOJS H3MEPUTENIbHBIC
UTI-H-O nmpennasHadeHsl A1 NpeoOpa3oBaHKs aMILIMTYIHO-BPEMEHHBIX [1apaMEeTPOB HMITYJIbCOB
HaIPsDKEHHOCTUH MarHUTHOTO T10JIA (MMITYJIbCHOH cocTaBistomeil anekTpomaraintHoid TEM-BonHbI)
C JUIMTEIBHOCTBIO (JPOHTA B HAHOCEKYHJHOM JHaNa3oHe, B 3EKTPUYECKHE CHUTHAIBI, JTOCTYIIHBIC
JUTS ocILTorpadudecKoi perucTpaiyy.

MHTepBan Mexay IOBEepKaMH — 1 Toz.

2 OIIEPALIUH ITOBEPKH

2.1 Ilpu npoBeeHHH IEPBHYHON M MEPUOJHUYECKOH TMOBEPOK JOKHBI OBITH BBIIONHEHBI
ClIeIyIOIINE OTIepalliy, yKka3aHHbIe B Tabmuie 1.
Tabmuna 1 — Onepauuy NepBUYHON ¥ IEPHOIUYECKOH IIOBEPOK

Howmep myHKTa [TpoBeneHne onepanuu Ipu
HaunmeHoBanue onepanun METOIUKH [ePBHYHOM | [EPHOIMYECKO
s MOBEpPKE MOBEpPKe

Bremnuii ocMoTp 8.1 Ha Ja
OnpoGoBanue 7 8.2 Ha Ja
OmpezneneHne METPOIOTHYECKAX XaPAKTEPH- 2.3
CTHK™* '
Onpenenenne ko3 puuuenTa npeodpa-

8.3.1 Ja Jla
30BaHM
PacueT OTHOCHTEIBHOMN MOrPEIIHOCTH KO- 839 Tla Jla
duruenTa npeobpazoBaHusL o
OmnpeneneHue BpeMEHH HApacTaHHA [IEepe-
XOJHOH XapaKTePHCTUKH MEXKIY YPOBHAMHU 833 Jla Jla
ot 0,1 10 0,9 oT ycTaHOBHBLIErOCS 3HAYCHUS
AMIUTHTY/IBI
Omnpenenenne MOCTOSIHHOH BpeMeHH craja
epex0/IHOM XapaKTepHCTHKH N0 YPOBHIO 834 Tla Jla
0,37 OT yCTAaHOBHBIIETOCS 3HAYEHUS aMILIH-
TYIbl 7
PacyeT OTHOCHTEIBHOH [IOIPENIHOCTH H3MeE- 835 Tla Tla
pEHHH BPEMEHHBIX HHTEPBAIOB
Pacuer THana3oHOB U3MEPEHUH HAIPSIKEH- 83.6 Jla i
HOCTH HMIYIBCHOI'O MArHHTHOIO MOJIA

* - A0IYCKaeTCA MPOBEACHUE NMOBEPKH B O,ILHOM HJIH HECKOJIBKHX OHana3oHax mmepeﬂuﬁ HanpsKCHHOCTH HUMITYJIbC-
HOro MarHWTHOTO MOJIA B COOTBETCTBHH C 3asABJIEHHEM BliaJeJibla NOBEPAEMOro npeoﬁpaamaarenx

2.2 Tpu noy4eHHH OTPULATE/bHBIX Pe3y/IbTaTOB MPH MPOBEACHHH JII000H onepaiuy mo-
BEpKa [IPEeKpallaeTcs.

2.3 TloBepKy CpelCTB M3MEPEHHH OCYIIECTBJIAIOT AKKPEIMTOBAHHBIC B yCTaHOBICHHOM
nopsaake B 061acTH oOecleueHHs eAUHCTBA M3MEPEHMH IOPHIWYECKHE JTHLA U WHIMBHAYyaJIbHbIC
IpeApHHUMATENH.

2.4 MeTposlorHUYecKHe XapaKTepHCTHKH 110 Taduuue 1 J0IycKaeTcs OnpeeNniTs He B II0JI-
HOM 00BeMe, IIpH TOM IIOBEpKa [POBOAHUTCS 110 COKpameHHOH mporpamme. OObeM MOBEPOUHBIX
paboT OIpeeNsieTcs] COBMECTHBIM PellleHHeM (MM IO JOTOBOPEHHOCTH) MEXy 3aKa3uMKOM H HC-
TIOJTHHTENIEM TIpoBeeHHS paboT.




3 CPEJACTBA ITIOBEPKH
3.1 Ilpu npoBeneHHH NEPBUYHON H NEPHOJUYECKON MMOBEPOK IPHMEHSIIOTCS CPEACTBA H3-
MEpPEHHH, YKa3aHHble B Tabnuue 2.

Ta6ymua 2 — CpezicTsa A71s POBEICHHS IEPBUYHON H NEPHOAMYECKOH IIOBEPOK

Homep nmynkra
METOIMKH I10-

Haumenopanue ¥ THIT (YCIIOBHOE
0003HaueHHE) OCHOBHOTO HJIH
BCIIOMOTaTeIEHOTO CPe/ICTBA I10-
BepKH; 0003HaYeHHE HOPMAaTHBHO-
ro JOKYMEHTA, PeriiaMeHTHPYIO-

OcHOBHBIE TEXHHYECKHE H (MITH) METPO-
JIOTHYECKUE XapaKTEPUCTUKH

BEPKH IEro TeXHUYecKue TpeboBaHus H

(M) METPOJIOrHYECKHE H OCHOB-

Hble TEXHUYECKHE XapaKTePUCTHKH

CpeCTBA IOBEPKH

83.1-83.5 1 T'ocymapcTBeHHBIH mnepBHYHBIN | J[Mana3oHsbl HalpsKEHHOCTEH
CHELMANbHBIA  JTAJIOH  €IMHHUI] | UMITYJBCHBIX ANEKTPHUECKOr0 H
HaNpsDKEHHOCTEH HMITYJIbCHBIX | MATHUTHOTO TI0JIeH, BOCHPOHM3BOAHMEIX
JNEKTPHYECKOT0 M  MAarHHTHOIO | 3TAJIOHOM pU HUMITYJIbCax
noned ¢ JUIHTENBHOCTBIO (POHTA | IKCIOHEHIHANbHOH  (opmbl  (TepBbIi
HUMIIyJbCOB B auanazone 0,1 — | pexxuMm) ¢ JATHTENBHOCTBIO (poOHTa
10,0 uc I'DT 148-2013. umIyiaeca He Oosee 8 HC Ha ypoBHE OT
I'OCT 8.540-2015. 0,1 mo 09 or ycraHoBUBLIErOCS
3HAUCHHA HaNpPsDKEHHOCTH H

NOCTOSHHOM BpeMeHH craja HMITyJTbca
Ha ypoBHe 0,37 OT ycTaHOBHBIIErocs
3HAYEHHA HAINpPKEHHOCTH HEe MEHee
150 Mke, cocrasisior ot 10 1o 200 xB/m
H ot 26 mo 530 A/M; auana3oHbI
3HAUCHHH HaNpsKEHHOCTEH HMMITYIbC-
HBIX OJIEKTPHYECKOTO M MAarHHTHOTO

MojieH, BOCTIPOHM3BOJMMEBIX 3TAOHOM
NpH UMIYyIbcax CTyNeH4YaToi popMsbl, BO
BTOPOM - CeIBMOM  peXHMax

coctasisoT ot 3 B/m g0 300 kB/m u ot
0,008 no 800 A/M mpH ATHTENEHOCTSX
¢ponta umnynscoB ot 0,1 xo 10,0 HC H
JUTHTEJIBHOCTH MMIyJbca Ha ypoBHe 0.5
oT YCTaHOBHBILETOCS 3HAYCHUA
HanpshKeHHOCTH OT 1 He 10 1 ¢; cpenuee
KBQ/[paTHYECKOE OTKJIOHEHHE pe3yJib-
Tara U3MEPEHUN NMpH BOCIPOU3BEICHUU
eIMHHL HANpPsHYKEHHOCTEH HMITYJIBCHBIX
SNIEKTPHYECKOr0 M MAarHUTHOrO IOJIeH
He mpesbunaer 0,4-107 mpu mMoysIbCax
SKCIIOHEHUMAJIBHOW H  CTYNEeHYaTOH
dbopmbl  TIpH 50  He3aBHCHMBIX
HaOIO/ICHUSX, 3HAYCHUS HEMCKIIFOYeH-
HOW CHCTEMAaTHYECKOH IOTPEemHOCTH H
OTHOCHTEJILHOW TOrPeITHOCTH BOCIIPOH-
3BEJICHHS JUTHTEIBHOCTH bponTa
HMITYyJIbCOB ~ HE  IPEBBINANIOT: IPH
HMITYJIbCaX SKCIIOHEHIHAIBHON (HOpMBL:
IpH  HUMIYJIbCAX  OKCIOHEHIHAIBHOH




dopmbr: 1 % - OIS BIEKTPHYECKOro
nonst; 2 % - A MAarHUTHOIO I10J14; IIpH
UMIyIbcax cTynen4aroi ¢opmsl ot 3,0
o 8,5 % JuIs 3JIEKTPHYECKOro IOJA B
nuanasode or 3 B/M mo 300 xB/m u
MarHMTHOro moJisg B auanazone ot 0,008
mo 800 A/m; 3HayeHHMe pacIIMPEHHOH
HEOIPEACICHHOCTH NIPH JTOBEPHUTEIbHON
sepostHocTH 0,99 cocrasiger ot 0,9 10
5,7 %

2 Ocuumnorpad uwupposoit 3amo- | ITonoca npomyckanus 1 ['Tu; nuanason
munaromuit Tektronix TDS 784D | snauenuil kK03)GHIHUEHTOB OTKIOHEHHS
(peructpannonHslii Homep 19296- | ot 1 MB/nen no 10 B/nen; nuamazon
00). 3HaYeHHH KO3((HIHEHTa Pa3BEPTKH OT
200 nc/men mo 10 c/men; mpenensl 1o-
IyCKaeMOH OTHOCHTEJIBHOH MOTPEeIIHO-
CTH YCTAQHOBKH KO3((HUIHMEHTOB OTKIIO-
HeHus | %; BXOOHOE CONPOTHBICHHE
7 50 Om/1 MOm

3 UsMepuTesib apaMeTpoB MUKpO- | /luana3soH HM3MEpSEMOi TeMIepaTyphbl
knuMata «Merteockomny» (perucrpa- | Bozayxa ot MuHyc 10 mo mmoc 50 °C,
1IHOHHBIH HOMep 32014-06) mpe/ienbl JI0MyCKaeMOro 3HA4YeHHs OcC-
HOBHOM abCOJIIOTHOH IMOTPEIIHOCTH H3-
Mepenuit Temmepatypsl + 0,2 °C, nuana-
30H U3MepseMOH OTHOCHTEJIBHOM BiIaX-
nocta ot 30 mo 98 %, mpenens! jpomyc-
KaeMOT0 3HA4YeHHs OCHOBHOM abComoT-
HOH TMOrpelHOCTH M3MEPEHHH OTHOCH-
TEJIbHOH BHaXHOCTH + 3 %, auana3zoH
H3MEpPAEMOTo JaBIeHHs Bo3xyxa oT 80
no 110 xIla, mpenensl IOIycCKaeMoro
3HAYEHHS OCHOBHOH abCOMOTHOH Imo-
rPELIHOCTH  H3MEpEeHHH  JaBleHHs
+ 0,13 xIla

3.2 JlomycKaeTcsi IPUMEHEHHE JPYTHX CPEACTB [OBEPKH, HE NMPHBEICHHBIX B Tabnuue 2,
HO oOecreunBalOIUX OnpeseieHne (KOHTPOJIb) METPOJIOTHYECKHX XapaKTEPUCTHK IOBEPAEMOTO
CpeICTBA M3MEpEHHH ¢ TpeOyeMOo TOYHOCTEIO.

3.3 CpencTBa HM3MepeHHH, ykasaHHble B Tabmuue 2, JO/DKHBI OBITH TOBEPEHbl H
arTeCTOBAHBI B YCTAHOBJIEHHOM ITOPSJIKE.

4 TPEBOBAHUSA K KBAJJMU®UKALMY ITOBEPUTEJEN

4.1 K mnpoBeOeHHIO IOBEpKH JOIMYCKAIOTCS IHIA, W3YYMBIIHE HACTOSIIYIO METOLUKY
IIOBEPKH M PYKOBOJCTBA IO IKCILTyaTallMk Ha mpeoOpa3oBaTe/ M CPEACTBA IOBEPKH, HMEIOIIHE
KBAIM(UKAIHOHHYIO rpymiy He Huke III B COOTBETCTBHH C MpaBHIaMH IO OXpaHe TpyJAa TpH
SKCIUIYaTALMH 2IEKTPOYCTAHOBOK, YKa3aHHbBIX B MPHUIOKEHAH K NpuKkasy MuHHCTEpCTBa TpyaAa U
connanbHoi 3amuTel P ot 24.07.13 Ne 328H, mpomexamue oOyveHue Ha TMPaBO MPOBEACHHA
MOBEPKH 110 TpeOyeMoMy BHY H3MEPEHHH.

5 TPEBOBAHUS BE3OITACHOCTH

5.1 Tlepen HauaaoM IOBEPKH HEOOXOAMMO H3YYHTH PYKOBOACTBO IO IKCILTyaTallHH
npeobpa3oBareieil 1 HACTOALIYIO METOTHKY [TOBEPKH.

5.2 Tlpu nmpoBeleHUH TOBEPKH CleayeT cobmoaarh TpeOoBaHuUs, YCTAHOBICHHBIC [IPABH-



JIaMH 10 OXpaHe TpyZJa IPpH 3KCIUTyaTallMH 3JeKTPOYCTaHOBOK, YKa3aHHbIX B IPUIIOKEHUH K IIPUKa-
3y MuHHCTepcTBa Tpyaa H couHanbHoi 3ammTsl PO ot 24.07.2013 Ne 328H. Obopynosanue, mp-
MEHAEMOE TIPH NMOBEPKE, MOJKHO cooTBeTcTBOBaTh TpeboBanusaM ['OCT 12.2.003-91. Bozayx pa-
Gouett 30HbI fomkeH cooTBeTcTBOBaTE ['OCT 12.1.005-88 mpu TeMneparype noMeLIeH s, COOTBET-
CTBYIOIIEH YCIOBHAM IS JIETKHUX (DHU3HUECKHX padoT.

5.3 CucreMa 2J1eKTpUYECKOro MUTaHUS TPHOOPOB AOMKHA OBITH 3aIIUIIEHA OT KoeOaHui
H [IMKOB CETEBOTO HAIPSHKEHHUS.

5.4 TIpu BBITTOJIHEHUU U3MEPEHUH JOJIKHBI coOmoaaTees TpeOoBaHus, YKa3aHHbIE B PYKO-
BOJICTBE I10 3KCIUTyaTauuy npeobpasoBaresiei.

5.5 TlomenieHne, B KOTOPOM ITPOBOJUTCS MOBEPKa, JOJIKHO COOTBETCTBOBATH TpeOOBaHH-
sm noxapuoi Oe3omacHocTH 1o ['OCT 12.1.004-91 u uMeTh cpeiacTBa MOXKapOTYIIEHHS I10
'OCT 12.4.009-83.

6 YCJIOBHA ITOBEPKH

6.1 Ilpu mpoBeaeHHH MOBEPKH COOIIONAIOT CIIEAYIOIIUE YCIOBHUA:
— TeMmrmepaTypa OKpYXKaromero Bo3ayxa, °C ot 18 no 35;
—  OTHOCHTENIbHAA BIAXHOCTh BO3ayxa, %o ot 50 mo 80;
— armocdepHoe naBnenue, klla ot 96 no 104;
—  HampsDKEHWE MUTaHHUs CeTH, B ot 200 no 240;
— yacToTa ceTH, ['I1 ot 49 no 51.

6.2 IloMenienue, rje NpoBOAUTCS IOBEPKA, JODKHO OBITH YHCTBIM H CYXHM, CBOOOJHBIM
OT IbUIH, 1APOB KHCJIOT H LIEI0YCH.

6.3 B momeneHHH, rae NpOBOAUTCS MOBEPKA, JODKHBI OTCYTCTBOBAThH MEXaHHYECKHE BHO-
palH, a TaKKe MNOCTOSHHbIE W IIEPEMEHHbIE IEKTPUYECKHE U MarHUTHBIE II0JIA, KOTOPBIE MOTYT
NPUBECTH K HCKAXXEHHUIO Pe3yIbTaTOB H3MEPEHHUH.

7 MMOATOTOBKA K IIOBEPKE

7.1 IlpoBepbTe HanMuyHe CPEACTB I[OBEpKH IO Tabmuue 2, YKOMIUIEKTOBAHHOCTH HX
JOKYMEHTAIHEeH 1 HeOOXOAUMBIMH JIEMEHTaMH COeIHHEHHH.

7.2 Wcnonb3yemble CpeiCTBa TOBEPKH pa3MECTHTE, 3a3eMJIUTE H COeJHHHTE B
COOTBETCTBHH ¢ TPEOOBAHUSAMH HX TEXHHYECKON TOKYMEHTALIUH.

7.3 TloaroToBKy, CoeJMHEHHE, BKIOYEHHE W IPOrpeB INpeoOpa3oBaTenedl M CpeACTB
MMOBEPKH, PETHCTPALIMIO NOKAa3aHUH U Jpyrue paldoThl IO [MOBEPKE NPOM3BEIUTE B COOTBETCTBHH C
3KCILTyaTalMOHHOH JOKyMEHTAllUeH Ha yKa3aHHBIE CPE/ICTBA.

8 IPOBEJJIEHHUE ITOBEPKH

8.1 Buemuuii ocmoTp

8.1.1 [IpoBepsIOoT KOMILIEKTHOCTH Tpeodpa3oBaTes.

KomiiektHOCTE peofpaszoBatenst JOKHA COOTBETCTBOBATH Tabiuie 3.
Tabmuna 3 — KommuiektHOCTH peo6pasoBaresiei

HaunMmenoBanue O6Go3naueHue KomugecTso

IlepBuuHbli H3MEPUTENBHEIN Tpeodpa3zoBaTelb - {ges
[TAII i ’
Bonokonno-ontruyeckas nuaus sz BOJIC - 1 .
biok poronpueMHHKA ¢ 3apsSAHBIM YCTPOHCTBOM -

B®IT-3Y

[Tacnopr KB®I11.468165.017 TIC 1 3K3.
PykoBOJCTBO 110 9KCIUTYaTaMK KB®II1.468165.017 PO 1 93K3.
MeTo11Ka TI0BEPKH MIT016.M12-19 1 3K3.
YnaxkoBka - 1 .
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8.1.2 Ilposepsror npeoOpazoBaTenh Ha OTCYTCTBHE MEXaHHYECKHX MOBPEKICHHH |
ocnabsIeHHH 371EMEHTOB KOHCTPYKIIHH,

8.1.3 [IpeoOpa3oBarenb MpH3HACTCS MPOIIEAIITHM ONEPAIHIO MOBEPKH, eclii He 0DHapy-
JKEHBl HECOOTBETCTBHUS KOMIUIEKTHOCTH, MEXAHHYECKHE IMOBPEKIECHHA, OCNIAOICHHS 3JEMEHTOB
KOHCTPYKIIMH, HEUCIIPABHOCTH Pa3beMOB.

8.2 OnpoboBanue

8.2.1 Ilpu onpoboBanuH npeobpa3zoBaTels OLEHHBAIOT OTKJIOHEHHE 3HAYE€HHs KOIPQHIH-
eHTa npeoOpa3oBaHHs OT MACHOPTHOTO 3HAYEHHS C IENBIO BBISBICHHS BHYTPEHHUX CKPBITHIX Je-
(ekToB (HapylIeHHe NEeTOCTHOCTH COOPKH), BOSHHKIIAX IIPH TPAHCIIOPTHPOBAHHH HJIH SKCILTyaTa-
IIMH, TIPENATCTBYIOLIMX JaJbHEHIIeH SKCIUTyaTalluy Ipeo0dpa3oBaTeis.

8.2.2 IlomemaroT mnepBUYHBIH W3MEpPHTENBHEN mpeodpasopatens [IMIT u3 cocrama
WUII-H-O (cm. pucysok 1) B neHTp paboueit 3051 Ne2 ¢ Mex3IeKTpoAHEIM 3a30poM dy = 0,24 M
noneobpasyromei cucrembl [IC-1 u3 cocraBa «['ocynapcTBEHHOr0 NEPBHYHOIO CIELUAIBHOIO
3TaJOHA €MHMI HANPSIKEHHOCTEH UMITYJIBCHBIX 3JIEKTpHYecKoro u MaruuTHOro nojiei (HUOMIT)
C JUIMTENILHOCTBIO PpOHTa UMITYJIbcoB B quanasone 0,1 — 10,0 ae 'AT 148-2013» (I'TIC3 0,1/10,0)
B COOTBETCTBHH C HAHECEHHOH MapKHUpPOBKOH, TakuM 00pa3oM, 4TOOBI MMIIYJIBCHI Ha BBIXOJE
npeoOpa3oBaTeNisi UMETH MOJIOKHUTENbHYIO NoispHocTh. Coenunsator Bbixon ITHII, ucnonb3ys
BOJIC, ¢ Bxomom B®II-3Y, a ero Beixox ¢ Bxonaom ocumutorpada Tektronix TDS 784D c
YCTaHOBJICHHBIM BXOAHBIM compotuBieHHeM 50 Owm. VYcTaHaBIMBalOT YETBEPTHIM IHANa3OH
u3MepeHuit mpeodpazoBarens.

locyrapeTBCHHBIH NEPBHYHLINH CIICHHAILHBIH YTAJIOH CAHHMIL
HANPSERENNOCTENl HMIYJIBCHBIX LIeKTPHYECKOI0 H MaIHHTHOIO 1oJiei
¢ IHTEIBHOCTBIO ponTa HMIY/ILCOB
B ananasone 0,1 — 10,0 we AT 148-2013 (I'TICD 0,1/10,0)

[Moaeodpasyomasn cucrema I1C-1
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Pucynok | — Cxema uccnenoBanuii npu onpenenenun xapakrepuctuk UI1-H-O ¢ ncnons3oBanneM
I'DT 148-2013 nnsa Bocnpoussenenus equaun HUOMIT B niuanazone ot 0,1 xo 10,0 HC

8.2.3 VYcranasmaBator B [TICD 0,1/10,0 pexum BOCHIPOU3BENCHHA HMIIYJILCOB
cTynmeHuaTod (opMbl U HANPSHKEHHOCTh MarHuTHOro noisa B pabouei 30HbI IIC-1 Hpconp, A/M,
paBHO# 20 A/M U BOCIPOH3BOASAT UMITYJIECHI JIEKTPOMAarHUTHOTO TOJIsI B 3TajloHe. PerncTpupyior
¢ nomomeio ocrmiutorpaga Tektronix TDS 784D mmmynbschl Ha BbIXole IpeoOpasoBarens U
OTpeJIeIA0T ero MapKepamMu CpeJHee 3HAueHHe aMIUIMTYIbl MUMIyjbca HampspkeHus Vo, B (oM.
PHCYHOK 2),
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PrcyHOK 2 — Dnropa HanpspkeHHs Ha BBIXOJE Ipeo0pa3oBaTesid IPH ONpeeIeHHH
METPOJIOTHYECKHX XapaKTepHCTHK

8.2.4 BoumcnsaioT 3HadeHne ko3d¢unuenrta npeodpazosanua Ky, B-AlMm, npeobpazosa-
Tess o popmyne

Knp = ch/HUC.onp- (1)

8.2.5 [IpeoGpa3zoBaTenb NPU3HAETCS NPOIIEAIIMM ONEPAlHIO IOBEPKH, €CITH BEIYHCICHHOE
3HaueHHe Koa(duupenTa npeodpa3oBaHus OTIMYAETCA OT YKa3aHHOrO B MACHOpTE 3HAYCHHS HE
Gonee yem Ha = 15 %.

8.2.6 B cnyuae, ecH aMIUIATYJa IIapa3UTHBIX KOJIeOaHUH Ha BEPLIMHE PErHCTPHPYEMOTO
HMITyJIbCa mpesbiuaet £ 15 % oT cpeHero ypoBHs, IPUHUMAIOT MEPHI K BBISABJICHHIO HCTOYHHKOB
5JIeKTPOMArHUTHBIX ~TIOMEX M MOpOBOAAT pabOoThl 10 YMEHBIIEHHIO MX BIHAHAS Ha

PErMCTPHPYIOIIYIO anmapaTypy.

8.3 Onpenesienne MeTpPOJIOrHYeCKHX XapAKTEPHCTHK

8.3.1 Onpenenenne ko3 puuHeHTa NpeodpazoBaHus

8.3.1.1 ITomemaror ITUII u3 cocrasa npeoGpaszopares (CM. pUCyHOK 1) B HeHTp pabouei
sombpl Nel (Ne2) moneoGpasyromeii cuctemsr [1C-1 (umu I1C-2) m3 cocrasa I'TICD 0,1/10,0 B
COOTBETCTBMH C HAHECEHHOW MAapKHPOBKOM, TakuM 00pa3oM, 4YTOOBI HMIIYJIbChl Ha BBIXOJE
npeoGpasoBarells UMeNH MONOXKUTeNbHY0 nospHocts. Coemunstor Bhixon ITHIT ¢ momomkio
BOJIC ¢ Bxomom B®II-3Y, a ero BbIX0A ¢ MOMOMEK 50-0MHOTO KOaKCHaIbHOTO Kabensd ¢ BXOAOM
ocumtorpada Tektronix TDS 784D ¢ ycTaHOBIeHHBIM BXOZHBIM compotuBieHHeM 50 Owm.
BKIo4aoT peXXMM BHYTpeHHel KamuOpoBKH IpeoOpa3oBaTess, PErHCTPHPYIOT HMIYIbC
KaTMOPOBKH M [PH [OMOIIH MapKepoB OCLH/LIOrpada ONpenesoT MaKCHMalbHOE 3HAUYCHHE
aMrutaTyabl Ugy,, B, uMMynbca KaTHOPOBKH.,

8.3.1.2 Tlepepomar npeoOpazoBarenb B padOYdil PeXHM H YCTaHABIHBAIOT OJUH M3
AMIUIATYHBIX JHana3oHoB paboTel mpeobpasoBarend. B COOTBETCTBHH C YCTaHOBJICHHBIM
JIMANa30HOM M3MEPEHHH, OTIPEAeNAIOT 3HAYEHNA HANPSKEHHOCTEH HMITYIbCHOrO MarHUTHOTO TOJIA
Hpcr, Hpce Hpcs, A/M, IPH KOTOPBIX TNPOBOJAATCS HM3MEPEHHS 3HA4YeHHH KoapuimeHTa
npeobpazopanns. Ycranasmusaior B I[TICD 0,1/10,0 pexum BOCHPOH3BENCHHSA HMIYILCOB
3JeKTPOMArHUTHOTO MMOJs, TPH KOTOPOM 3HAY€HHE BOCIPOM3BOAMMOH  HANPSHKCHHOCTH
HMITYTECHOrO MAarHHTHOro moss B Mecre pacnonoxenus I[IMII coorsercTByeT BBIOpaHHOMY
snavennio Hpey A/M. Bocnpoussomar ummynscsl noas B I'TICD u obecneynBarOT ¢ MOMOIIBIO
ocrmmnorpada Tektronix TDS 784D perncTpauuio HMIyJIbCOB Ha BRIXOJE peoOpa3zoBares.

[To monmydeHHOH OCLHJUIOrpaMMe MpH TOMOINM MapKepoB ocuuiUlorpada Ha BeplIMHE
MMIIYIbCA HU3MEPAIOT JB€ BEIHYHHBL Vpax, B — COOTBETCTBYIONIYIO MaKCHMATbHOMY 3HAYECHHIO



aMIUTHTYABI H  Fmin, B — COOTBETCTBYIOLIYI0 MHHHUMAIBHOMY 3HA4EHHIO aMIUIATY.bI
(CM. PHCYHOK 2).
8.3.1.3 U3amepenns no 8.3.1.2 mpousBoasat » = 10 pa3 U BEUUCIAIOT CPeIHAE apHPMETH-

veckue 3Haverus V., Bu V. . B, o gopmymnam

max min?*
" n 2
Vmax :lemax i? ( )
n i=l N
Vi = liV
min ns min_i * (3)

T€ Vmax i — i-€ H3MepeHUe HaNPHKEHUS Viax, B,
Vimin_i — i-€ I3MEpEHHE HANPDKEHUs Vinin, B.
OTHOCHTENBHYIO OTPEITHOCTE Oyep pepl, Yo, 0OYCIOBIECHHYI0 HEPABHOMEPHOCTBIO BEPIIIH-
HBI HMITYJIbCa Ha BBIXOJIe Mpeodpa3oBaTes, OnpeIesioT o Gopmyite

®Hep.nep| =100 % - (Vmax - Vmin)/(?max ik I7min)' 4)

8.3.1.4 3nauenne xoapduumenTa npeodpasosanus mpeodpasosatens, Kppi, B-A'wm, B
TIEPBOii TOYKE YCTAHOBIECHHOIO JHANIA30HA H3MEPEHHH ONPEJIETIAIOT Mo hopmyIie

Voo + Vi)
R‘ e max min 4
w2 H &)
8.3.1.5 Boumcnsior cpexHue KkBajgpatudeckue ortkinoHeHHs (CKO) S(¢ V., B, u

St I7mm ), B, M3MepeHHH MaKCHMATBHOTO Vax, B, H MHHEMANbHOTO Vinin, B, 3HaYeHHH HANpPSOKCHUS

Ha BbIXoje npeoOpasosarens © mnoiydaior omnenky CKO koadduunenta mnpeobpasoBaHus
S(Kap1), %, mo popmynam

n (6)
(Vmax i I7m&\t)z 0
§F ) = | T 22
n(n-1) ¥ o
i(Vmin_l - I7min)2 0 (7)
S(I7min) = = ) 1‘(‘)'0 A) ’
n(n - 1) V win
SK ) =S ) +S(i)? . 8)

8.3.1.6 JloBepHTe/IbHBIE TPAHHIEI CIYyYaHHOH COCTABIAIONICH MOTPEMIHOCTH H3MEPSHHH
ko3¢ dunmenTa npeobpasosanus npeobpasosarens (6e3 yueTa 3HaKa), £y, , 7o, IPH 10BEPUTEIEHOH

seposTHOCTH P = 0,95 u n = 10 HaxoaaT no opmye
Eom = 2:262-S(K ., ). ©)

8.3.1.7 Tlopropstor usmepennst mo 8.3.1.2 — 8.3.1.6, ycraHaBnuBas IOC/I€0BATENBHO
3HaveHHd Hner B Hpes, A/M, HANPsHKEHHOCTH MUMITYJIbCHOTO MarHMTHOTO I10JISL, BOCIIPOM3BOAHMOTO
B ['TICD, u onpenensor:

- no Qopmyne (4) HOrpemHOCTH, OOYCIOBICHHbIE MAapasHTHEIMH KojeOaHUsAMH Ha
BEpLIMHE HMITYJIbCa HANPSKEHHS Ha BBIXOIE npeobpa3oBatens: Oep sep2s Onep.nep3, %;
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- 10 popmyiie (5) 3HaueHus Ko3ddunHEenToB npeodpaszoBanus: Kupz, Kips, B-A"m;

- mo opmyne (8) snauenus CKO: S(Kyp2), S(Kqp3), %0;

- 110 opmyIie (9) 3HAYECHHS: €05 E 35 Y0

U3 nosydeHHBIX BEIHYHH: {G‘)Hep.sepl; ®Hep.nep2: ®Hep.aep3}s {S(Knpl)s S(Kan); S(Knp3),
{e inp1 3 & Knp2  Kinp3 } BEIOHPAIOT MAKCHMATbHBIE 3HAYEHHA: Opep aep, Y0, S(Kpp), %0, H & o %.

8.3.1.8 Koadpduument mnpeobpazoBanus Kpp, B'‘A''M, B yCTaHOBTeHHOM JHamasoHe
paboThI IS TOMOXKHTENFHOM MONSPHOCTH BBIXOAHOIO CHTHAJA IpeodpasoBarels ONpeesioT 110
bopmyie

‘(Knpmax + npmin)

Ky =, (10)

rae Kipmin # Kipmax — MakCHManbHOe H MHHMMAIBHOE 3Ha4YeHHs KOd(@uuuenta npeobpasoBaHus
npeobpa3osatens, KoTopsie BRIOHPaOT U3 {Kup1, Kip2, Kips .

HenunreitHocTs ko3 ¢uuHenTa mnpeoOpa3oBanus IpeoOpasoBarens ONPENesioT IO
bopmyne

(Knpmax _Knpmin) 0
G)K"”_(K -5 100 %. (11)

np max npmin

8.3.1.9 PabGoter mo 8.3.1.2 — 8.3.1.8 mpoBOAAT Wi OTPHLIATEIBHOM IOMAPHOCTH BBIXOIHO-
ro curHaiga npeoOpasoBarens U onpenessior: Kppom, B'A'I-M, Ouep.sep.ops 70, S(Knp.owp): %0,
%’ ®k'np‘omp ) %'

8.3.1.10 IlpoBomsaT ananoruunsie padorel no 8.3.1.2 — 8.3.1.9 118 ocTabHBIX AHANA30HOB
u3MepeHui npeobpaszosares.

8.3.1.11 IIpeoOpazoBarens MpHU3HACTCS MPOLIEALIAM OINEPALHIO IOBEPKH, €CITH BBIYHC-
JIeHHBIE 3HaYeHHs KO3((HIHEHTOB MpeoOpa3oBaHua 11 KaXI0ro M3 JHana3oHOB W3MEpeHHUH mpe-
obpaszoBartes COOTBETCTBYIOT TabiauLe 4.

Tabmmna 4 — 3rauenust K03 dHLHEHTOB 1peobpa3oBaHus

gk’np,ump >

Jnanazon 3nauenne, B-A™ M
Hl ot 1,010 10 4,0-10
H2 ot 1,0 10 4,0
H3 o1 1,0-107 10 4,0:10™
H4 ot 1,0:10? no 4,0-10’2
H5 or 1,0:10° 10 4,0-10°
H6 or 1,010 10 4,0-10™

8.3.2 PacueT 0THOCHTE/IbHOIT MOrPeIHOCTH KO3 PHIIHEHTa Mpeodpa3oBaHus
8.3.2.1 JloBepuTe/bHblE [PAHMIBI £, %, CIy4ailHOH COCTaBISIONMEH MOTPEITHOCTH

ko3 puenta npeoOpa3oBaHus B MPEANONOKEHHH O HOPMATbHOM PACIpe/eICeHHH pe3yabTaToB
M3MEpPEHHH BXOMALIMX BEIHYMH IIPH JIOBEPHTENBHON BeposTHOCTH P=0,95 W wucne u3MepeHuit
n =10 B BRIOpaHHOM HaNa30HE U3MEPEHHH IS MOJIOKUTEILHOM MOJIAPHOCTH BBIXOJHOTO CHTHATA
npeobGpasoBaTelis NPHHEMAIOTCS PABHBIMH 3HAYEHHIO, IIoTyyeHHOMY B 8.3.1.7.

8.3.2.2 JloBepuTelbHble TpaHHIbl Oknp, %, HEUCKIIOYEHHOH CHCTEMATHYECKON COCTaB-
JAsroIelt MorperHocTd KoadhuimenTa npeodpa3oBaHus IpH JOBEpUTENBHOH BeposTHOCTH P=0,95
H [ONMpPaBOYHOM Kod(dunuente k£ = 1,1 B BeIOpaHHOM JiMana3oHe H3MEPEHHH VIS [10JI0XKHTETBHON
MOJISPHOCTH BBIXOJHOTO CHTHAJA ONPeeNsIoT o hopmyie

B = 151\/6?11(?30_1/10,0 +0} i O iy +Ory ey + O +®§cm , (12)

V max ¥ min Hep.gep Knp
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rae ®Ornesoi/100 — HEHCKIIOYEHHAs CHUCTEMATHUYeCKas MOTPEIIHOCTh BOCIPOHM3BEJICHHS €IHHHI
HANPSHKEHHOCTEH HMITYJIbCHBIX dMeKTpuueckoro W MarmutHoro mome#t B I'TIC3 0,1/10,0 (B
COOTBETCTBHH C MACTIOPTOM M TEXHHYECKOH noKyMeHTauuek), %;
Ovmax = 1,0 % — orHocurensHas mnorpemHocTs ocuuuiorpada Tektronix TDS 784D mpu
OIpelie/ieHUH MAaKCHMAIbHOM aMIUTHTYIOBl Ve, B, HMIIYyJIbCOB HampsikeHMS Ha BBIXOJE
npeoOpa3zoBaTers,
Ovmin = 1,0 % — orHocutenpHas morpenrHocts ocumwuiorpada Tektronix TDS 784D mpu
ONpeNeeHHH MHHUMAIBHON aMIIHTYOBl Vpin, B, HMIIyJIbCOB HampsDKEHMA Ha BBIXOJE
npeobpa3oBaTes;
Ohiep.sep — OTHOCHTEIBHAS IIOTPEIIHOCTD, 00YC/IOBIEHHA! HEPABHOMEPHOCTBIO BEPLIMHBI HMITYNbCA
Ha BbIX0JIe Tpeobpa3oBarers, noxyyeHsas B 8.3.1.7, %;
Oxnp — HelMHEHHOCTh Kod(duIHeHTa mnpeoOpa3oBaHus MpeoOpasoBarels, IOIyYEeHHAs!
B 8.3.1.8, %;
Oyer = 0,5 % — OTHOCHTENBHAS NOTPEITHOCTh, 00YCIOBIEHHAS HETOYHOCTBIO YCTAHOBKH TIAI1
npeobpasosatesis B paboyei 30He moneobpasyromei cuctems! u3 cocrapa I'TICD 0,1/10,0 %.
8.3.2.3 JloBepuTeNbHBEIE TPAHUIEI OTHOCHTEIFHON MOTPEIHOCTH Ko3dduuuenta npeobpa-
30BaHHMs B BHIOPAHHOM JHANA30HEe H3MEPEHHH Ul MOJIOKHTENbHON MOJIAPHOCTH BBIXOJHOTO CHI-
Halla peoOpa3oBaTelis BEIYKCISIOT 110 HOTy4YeHHBIM 3HAUCHHAM CIy4yalHOU W HEUCKIIFOYCHHOH CH-
crematnyeckoii morpemHoctd B cootBerctBHE ¢ ['OCT 8.736-2011 «I'CH. W3mepenus mnpsmbie
MHOTOKpaTHbIe. MeTosl 06paboTKi pe3ynbTaToB HabmoneHuit. OCHOBHBIE NOIOXKEHUM) 1O Gop-
MyJie
Oxnp = K-S, (13)
rae K — koo pHIHeHT, 3aBUCANIAN OT COOTHOIIEHHS CIIy4aiHOH COCTABISIOIIEH MOTPENIHOCTH H
HEHCKITIOUEHHONW CHCTEMATHUYECKOH MOTPEIIHOCTH;
Sy — CyMMapHOE CpeaHee KBaJpaTHIeCKOe OTKIOHEHHE H3MepeHHs Koadduuuenta npeodpaso-
Banus, %, OnpeaenseMoe 1o popmyie

Sy =/Se> +S(K,,)? , (14)

rie Sy - CKO HeHCKIIO4YeHHOH CHCTeMAaTHYeCKOH NOrPenHOCTH H3MEepernii koa(duiuenTa mpe-
obpazoBanusi, %, BeIMUCIsIEMOE 110 GopMyIIe

S =®Knpr
° L3 (15)

KoadpunmeHt K BEMUCIAIOT IO opMyJie

_ Exp +0©

— Knp
S(K

) +8, (1)

np

8.3.2.4 TlpoBomar padotsl o 8.3.2.1 — 8.3.2.3 B BEHIOPaHHOM AHANA30HE M3MEPCHHH 1A
OTpHIATeIBHON IIO/IPHOCTH BBIXOJHOIO CHrHala MpeoOpazoBareis M ONpPECIAOT 3HAYCHHE
a‘)'(n'p_omps %.

8.3.2.5 Pa6oTe! mo 8.3.2.1 — 8.3.2.4 mpoBOISAT IS OCTaJbHBIX IHANA30HOB H3MEPECHHH
npeobpazoBare’s.

8.3.2.6 [IpeoGpaszoBaTens MPH3HAETCS MPOIIEIUIMM OIEPALUIO TIOBEPKH, €C/IH 3HAYEHHS
OTHOCHTE/TBHON TOTpeInHOCTH Kod(rumenTa npeodpa3oBaHus Ui MOJOKHTEIPHOH W OTPHIA-
TeNBHOM MOJIAPHOCTEH BBIXOJHOTO CHTHAIA BO BCEX AMANasoHax M3MEPeHUH He MPEeBBIMAIOT yCTa-
HOBJIEHHBIX T1pejiesos + 10 %.
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8.3.3 Ompenenenne BpeMeHH HAPACTAHMS TNEPEXOAHOH XapAKTePHCTHKH Mexay
ypoBusimu o1 0,1 10 0,9 oT ycTanHoBHBIIEroCsi 3HAYEHHA AMILTHTY/bI

8.3.3.1 IIposomsat paGoter mo 8.3.1.1, mepeBomaT mpeoGpasoBaress B paGoumii PeXXHM H
YCTAQHAB/IMBAIOT OJIMH M3 aMIUTHTYIHBIX JHana3oHoB paboTel npeobpasosatens. B coorBeTcTBHH ¢
YCTAHOBJICHHBIM JHAIA30HOM, ONpPENENAIOT 3HAUYCHHE HAIPSHKEHHOCTH HUMITYJIBCHOTO MAarHMTHOTO
nonst Hpcunx, A/M, NpH KOTOPOM HPOBOAATCS H3MEPEHHS BPEMEHH HAPACTAHMS IEPEXOIHOM
xapaktepucTHkH (ITX) mexay yposnamu ot 0,1 10 0,9 oT ycTaHOBHBIIEr0CsS 3HAYEHHS AMILTHTYIHL.
Yeranasnusaior B I'TICD 0,1/10,0 pesxum BOCIPOM3BEAEHHS HMITYIECOB ST€KTPOMArHHTHOTO IO,
NpH KOTOPOM 3HAY€HHUE BOCIPOHU3BOJMMON HANpPsHKEHHOCTH HMITYJIBCHOTO MArHHTHOLO IOJIS B
mecre pacnonoxenust [TUIT coorBercTByeT BEIOpaHHOMY 3HaueHHIO Hrc ymx, A/M. Bocnpoussoasar
MMIIyJIbChI TIOJISE B 3TANOHE M O0ecnevMBaroT ¢ moMmomsio ocummiorpapa Tektronix TDS 784D
PErHCTPAIHIO HMITYJIBCOB Ha BBIXOJE MMpeoOpa3oBaTes.

Ilo monyyenHo# ocuuilorpaMme IpH MOMOIIH MapKepoB OCHMILIOrpada ONpelessioT
yCTaHOBHBIIEECS (CPEIHEe) 3HAYCHHE aMILTHTY B MMITYTThca HApskeHus Ve, B (cM. pucyHOK 2) 1
ONpeaeNA0T IATENbHOCTE (ponTa Ty ;, HE, i=1, 3apErHCTPHPOBAHHOIO HMITYJIBCA MEXKIY
yposusamu ot 0,1 10 0,9 o1 ycTaHOBHBIIErOCs 3HAYSHHA AMILIATY/IBI HA BBIXOJIE TPe0Opa3oBaTeNs.

Bpewms napacranus T,y He, [IX npeoBpasosarens mexay ypoaamu ot 0,1 go 0,9 ot
YCTaHOBHBIICTOCS 3HAYEHUA aMILIMTY bl BEIMUCIISIOT O hopmyIe

= 2 2
T}'t.ﬂ,\'l - JT F T;bp.l"ﬂ(?@,l/lO,O —Tn.ﬂ,\’.ucu > (1‘7)

rae Ty ; — 3aperuCcTPHPOBAHHOE 3HAYECHHE MIHTEILHOCTH (PPOHTA HMITYJIECOB MEKIY YPOBHAMHM OT
0,1 10 0,9 0T ycTaHOBUBIIErOCS 3HAYEHHS AMILTMTYIBI HA BBIXOJE Peobpa3oBares, He;
Tgp rrics0,1/10,0 — ATATENBHOCT (PPOHTA BOCTIPOU3BOJUMBIX HMITY/IECOB HAIPSHKEHHOCTEH MMITYIIbC-
HBIX 2JIEKTpPHYeCKOro W MaruutHoro mojer B I'TICD 0,1/10,0 mexay ypoeusmu ot 0,1 mo 0,9 or
YCTAHOBHBIIETOCs 3HAYCHUSA aMILUTUTYBI (B COOTBETCTBHH C IIACTIOPTOM H TEXHHYECKOH JOKYMEH-
Taluei), He;
Ty.11x0cy = 0,36 HC — BpeMsl HAPACTaHHA NEPEXOAHOM XapaKTePUCTHKH MeKIy ypoBHaMH oT 0,1 1o
0,9 ot ycraroeuBmIerocs 3nayenus ocunorpada Tektronix TDS 784D.

8.3.3.2 Pabotel mo 8.3.3.1 mociienoBaTeIbHO NMPOBOAAT AECSTh pa3 M ONpPEACNSIOT IS
KaXX10r0 H3MEPeHUs BpeMst HapacTauus 71, gy, HC, TIEPEXOIHON XapaKTePHCTHKH IpeobpasoBaTes
mesky ypoBuamH ot 0,1 1o 0,9 0T yetaHOBHBIIErOCS 3HAaYEHHS aMILIATYABL 1 = 1...10.

8.3.3.3 BoluncnsioT cpeqHee apudMeTHUeckoe 3Hadenne 1, jx, HC, B)EMEHH HapacTaHHs
[IX mexy yposusamu ot 0,1 10 0,9 oT ycTaHOBHBIIEroCs 3HAYEHHMS AMILTHTYIBI IIpeo0pa3oBaTes
no 10 usmepenusim no hopmyie

— 12
T ..==3T ..,
nJ1X n ; w I1X i (18)

rae T, ,y -1 — blii pe3yJIbTaT H3MEPEeHH I, He;

N — KOJIMYECTBO U3MEPEHHH.
8.3.3.4 IlpoBozsaT ananoruunslie pabots! o 8.3.3.1 — 8.3.3.3 B BeiOpanHOM qHana3oHe W3-
MEpEeHHH Ul OTPUIATENLHOMN MOISPHOCTH BBIXOAHOTO CHTHaNa mpeobpa3oBaresis U ONPEAesioT

3Ha4eHHe 1 ,7ixomp. HC.

8.3.3.5 Paboter mo 8.3.3.1 — 8.3.3.4 npoBoAAT NI OCTAIBHEIX JHANA30HOB H3MEPEHHM
npeobpa3oBaTerns.

8.3.3.6 IIpeoOpazoBarens NMpHU3HAETCS MPOIIEANIAM OIEPAIMIO MOBEPKH, €C/IH 3HAUCHHE
BpPEMEHH HapacTaHus NEPEXONHOM XapaKTEepPHCTHKH Mexay ypoBHAMH oT 0,1 mo 0,9 oT ycrano-
BHUBLIETOCs 3HAYCHHUSA aMILIHTYIbI JUI [IOJIOKUTENBLHON W OTPHIATE/IbHOM [10JIIpPHOCTEH BBIXOHOTO
CHTHAJIA BO BCEX JHANa30Hax u3MepeHHi npeobpasoBaresns He npesbimnaet S0 HC.
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8.3.4 OmnpenesieHne MOCTOSIHHON BpeMeHH CNaja TEPEXOXHO XAPAKTEPUCTHKH 10
ypoBHi0 0,37 0T ycTaHOBHBIIErocsi 3HAYEHHS] AMILTHTYAbI

8.3.4.1 Ilposoast paboter no 8.3.1.1, mepeBomsT mpeoGpaszoBatens B paboumii pexHM H
YCTAHABJIMBAIOT OAHH M3 aMIUIHTYAHBIX JHANa30oHOB paboTel mpeobpasoBaTeis. B COOTBETCTBHH C
YCTaHOBJICHHBIM [IMANla30HOM, OIPENIEISIOT 3HAYeHHE HAIPSHKEHHOCTH HUMITYIBCHOTO MAarHHTHOTO
nonst Hnecnnx, A/M, IIpH KOTOPOM NPOBOAATCS H3MEPEHHS B MOCTOAHHOM BpeMeHH cmazxa ITX mo
ypoBuio 0,37 OT ycTaHOBWBHIErocs 3HAYEHHs AMIUIMTYAbL YcraHasmuBaror B ['TICD 0,1/10,0
PeXHUM  BOCIIPOM3BEJICHHA HMIIYIbCOB 3JIE€KTPOMArHHTHOIO TIONIA, [PH KOTOPOM 3HAYEHHE
BOCIPOU3BOIMMONH HANPSDKEHHOCTH MMILYJIbCHOrO MarHMTHOIO IOJIS B MECTe pacronoxerus [TATL
COOTBETCTBYET BbIOpaHHOMY 3Ha4eHHIO Hiic cnx, A/M. Bocniponssonst umnysseel nons B I'TICD u
obecrieunBaroT ¢ moMombl ocumiorpapa Tektronix TDS 784D PETHCTPAIHIO MMIIYJIHCOB Ha
BBIXOJIe IpeoOpa3zoBates.

[To momyyenno#f ocummIOrpaMme HpH MOMOIIM MapKepoB ocumiorpada Onpeaensror
YCTaHOBHBIIEECS (Cpe/iHee) 3HAYCHHE aMILTHTY 16l HMITY/IbCA HATPSDKEHHS Vep, B (cM. prcyHOK 2) 1
OMPENCIAOT MOCTOSHHYIO BpeMeHH crana Tey j, MK, i=1, mo ypoBHio 0,37 oT ycTaHOBHBLIErocs
3HA4CHHA aMIUTHTY bl HMITYJIbCA HANIPSDKEHMS Ha BBIXOJIe MpeoOpasoBaTes

8.3.4.2 Paboter mo 8.3.4.1 mocienosarensHo NPOBOAT AECATH pa3 H ONPEHENAIOT JUls
K&KIOTO U3MEPEHHSI MOCTOSHHYIO BPEMEHH Criaja 110 ypoBHIO 0,37 OT yCTaHOBHBINErOCs 3HAYCHHUS
AMIUTATY/Ibl HMITY/IbCOB HAIPSUKEHHS HA BBIXOJE peobpa3oBaTens Ten i, Mxc, i=1...10.

8.3.4.3 BeI4uC/ISIOT cpe/iHee apudMeTHUYECKOe 3HAYEHHE TOCTOSHHOMN BPEMEHH Claja 1o
ypoBHIO 0,37 OT YCTAQHOBHBIIETOCS 3HAYECHUS ammatyael IIX  mpeobpasosarens mo 10

U3MEPEHHAM, T ¢, MKC, 110 opmyIe

en_i 2 (19)

rae T, - i~ blif pe3ynbTaT H3MEPEHHH, MKC;

N — KOJIHYECTBO H3MepeHHﬁ.

[Monyuennyto Benmuuny 7T ., MKC, IDHHHMAIOT 33 3HAYEHHE Tenmx, MKC, MOCTOSHHOH
BPEMCHH  CllaZla MCPEXOIHOH XapaKTepUCTHKM IpeoOpasoBarenss mo yposHio 0,37 or
YCTaHOBHBIIIETOCS 3HAYEHHS aMILTHTY/IbL.

8.3.4.4 [lpoBoast ananoruunsle padotsl no 8.3.4.1 — 8.3.43 B BEIOPaHHOM [Hana3oHe H3-
MEPEeHHH /sl OTPULATENBHOM MOMAPHOCTH BBIXOAHOTO CHTHAIA npeoOpa3oBaTeNs U ONpeNeNsioT
3HaueHue Ten nmx.orp, MKC.

8.3.4.5 Pabotel mo 8.3.4.1 — 8.3.4.4 MPOBOAAT /IS OCTATBHBIX IHANA30HOB H3MEPEHUH
npeobpazoBatesis.

8.3.4.6 IIpeo6pazoBarens MPU3HAETCA IIPOLIE/IIINM Ollepallii0 TMOBEPKH, €CIIH 3HAYEHHE
TNOCTOSIHHOH BPEMEHH CIIajia NEPEXOJHOH XapaKTepPHCTHKHA Mo ypoBHIO 0,37 OT yCTAHOBHBIIErocs
SHAUCHHS aMIUTUTY/BL TS MOJOKHTEIbHOW H OTPULIATENIBHOM MONAPHOCTEH BBIXOAHOTO CHIHAIA BO
BCEX IMana3’oHax Wu3MepeHuii npeodbpaszoBarels cocTasisieT He MeHee 10 MKC.

8.3.5 Pacuer oTHOCHTEIbHOI HOrpemHoCcTH H3MepeHHil BpeMEHHbIX HHTEPBAJIOB

8.3.5.1 IloBeputensHble rpadubl O, mx %, OTHOCHTENBHOM MIOTPEIIHOCTH U3MEpEeHH
BpeMeHu HapacTarus [IX mexny ypoBrsmu or 0,1 0 0,9 oT ycTaHOBHBIDETocs 3HAYEHHS
AMIUTHTY B IPH 1OBEPHTENBHON BeposTHOCTH P = 0,95 (Ge3 yyera 3Haka) juisl HOJNOKHTENBHON 1
OTPHLATENBHOH  IOJISPHOCTEH  BBIXOZHOTO CHIHAaJZa BO BCeX AHANA30HAX H3MEpEeHHui
npeoOpasoBartens ONpeeNsoT 10 GopMyne

_ = 2 2
O, = 1-‘1‘\/971/7,1‘”("30,1/]0,0 P e Y B 4 (20)
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rae Ogprncso,/100 — OTHOCHTENbHAS TOTPENIHOCTh BOCIPOM3BENCHHS IMTENBHOCTH (pOHTA
HMIyIbCcoB 3nekTpomarHutHoro moass B ITICD 0,1/10,0 (B cOOTBETCTBHH ¢ MAacmopToM H
TEXHHYECKOH NOKyMeHTauuen), %;

Oocuv = 1 % — otHOcuTenbHas mnorpemHocts ocimwiorpada Tektronix TDS 784D mpu
ONpeNe/IeHHH aMIUTHTY/IBl HUMITYJhCOB HANpSXKEHHS B YCTAHOBHBIIEMCS pEXHME Ha BBIXOE
npeoOpa3zoBarens;

Oocur = 1 % — otHocuTenbHas morpemHocTts ocummiorpaga Tektronix TDS 784D mpu
ONpe/ieIeHHH JUIHTENBHOCTH (poHTa uMmynsca Mexay yposHsmu ot 0,1 mo 0,9 ot
YCTaHOBHBIIEr0Cs 3HAYCHHS aMIUTHTYBI Ha BBIX0JI€ [TpeoOpa3oBaTes.

JloBeputenbHble rpaHdnbl  Ocpnx, %, OTHOCHTENBHOH IIOIPEIIHOCTH HU3MEpEHHH
nmoctosHHON BpemeHu crana [1X Ha yporHe 0,37 OT yCTAHOBHBIIEIrOCs 3HAUEHHUS aMIUTHTY/IBI IPH
JOBepUTe/IbHON BeposATHOCTH P = 0,95 (0e3 yuera 3Haka) 1A IIOJIOKHTEIBPHON M OTPHLIATEIIEHON
IOJISPHOCTEH BBIXOJHOIO CHIHAJIa BO BCEX JMana3oHax U3MepeHH# npeobpa3zoBareiis ONpelelsioT
o Gopmyne

_ 2 2 2
D = 1>1\/@m.mc3o,mo,o +0,,y +O,r 1)

rae Ocnrrcs0,1/10,0 — OTHOCHTEIbHASA OTPEIIHOCTh BOCIIPOU3BEACHHUS ITOCTOSIHHON BpPEMEHH cnaja
o ypoBHIO 0,37 (ITHTEIBHOCTH UMITYJIbCOB 10 ypoBHIO 0,5 mst I[1C-2) 3neKTpoMarHMTHOrO moJs
I'TIC3 0,1/10,0 (B cOOTBETCTBHH C TEXHHUYECKOH TOKYMeHTaIue), %o;
Ooeuv = 1 % — orHocuTensHas mnorpemHocTh ocuuuiorpadga Tektronix TDS 784D mpu
OIIpEAECHHH aMIUIUTYAbl HMITyJbCOB HANPSDKEHHUS B YCTAHOBHBIIEMCS pEXKHME Ha BBIXOIE
npeobpa3zoBaTers;
Oocur = 1 % — ortHOcuTensHas mnorpemHocTs ocuutorpadga Tektronix TDS 784D mpwm
OIIpelieJIEHHH TOCTOSIHHOM BpeMeHH cmanga 1o ypoBHiO 0,37 OT yCTaHOBHBLIErOCS 3HAYEHHS
aMILTHTY/IbI Ha BBIXOJIE TpeoOpa3oBateis.

8.3.5.2 OTHOCHTENBHYIO NOTPEMHOCTD Oyp x, %0, H3MEPEHHH BPEMEHHBIX HHTEPBAJIOB IIPH
noBepHuTesibHON BeposTHOCTH 0,95 onpenensior o ¢opmyiie

©,p.nx =+ inx +07, 1y » (22)

8.3.5.3 TlpeoOpa3oBaTens MpH3HAETCA MPOILE/ALUIMM OTEpAlHI0 TOBEPKH, €CIM 3HAYECHHUS
OTHOCHTE/ILHOM MOTPEITHOCTH M3MEPEeHHH BPEMEHHBIX MHTEPBAIOB JUIA MOJIOKHTEIBHOH U OTpH-
aTeNbHOM MOMSAPHOCTEH BBIXOJHOTO CHTHATA BO BCEX IHMAIA30HAX HW3MEPEHHH He MpPEeBBIAIOT
YCTaHOBIEHHBIX Npeneios £ 15 %.

8.3.6 Pacuyer QHANMa30HOB HM3MEPEHHH HANPAKEHHOCTH HMIYJILCHOI0 MAarHHTHOIO
noJist

8.3.6.1 Huxnroro rpanuny Hiwecrp » A-M'l, niana3ona m3mepenudt H1 nampshkeHHOCTH
HMITyJIbCHOI'O MArHUTHOTO NOJIs Tipeo0pa3oBaTeis ONpeessiioT 1o popmyie

H s Ueux.Ed?H-_?.V“mm
lnuxc.op — ’

Knp.lH (23)
ra€ Ugux 5or-3y.wun — MHUHEMAIbHAS aMILUIATY/Ia BRIXOJHOTO HaNpsoKeHUs ¢ O10ka GoTornpHeMHHKa
BOII-3Y, cooTBETCTBYIOMAS MUHHMAIBHOMY 3HAUSHHIO H3MepsieMOH BeNHUIHHBI Hiurp man 114
nuanazona H1 (B coorBercTBHH ¢ P3 Ha nmpeoOpa3oBarens), B;

Kip 11 — 3Ha4YeHHe KoddduuneHTa npeobpa3oBaHus, pacCUUTAHHOTO B COOTBETCTBHHM ¢ 8.3.1.8 g
e -1
IHanazoHa uamepenui H1 HanpsykeHHOCTH HMIYJIBCHOTO MAarHUTHOI'O 1oJist, B*A™ M.
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Bepxnroro rpanuuy Higepxrp 5 Am™, mmanazona u3mepenu#t H1 HanpshKeHHOCTH UMITyIIbC-
HOT0 MarHUTHOTO [OJIS peobpa3oBarens ONMpeaesIoT 1o popMmye

- Ueux.Sd)H -3V makc

H - ’
leepx.ep R.np. 5 (2 4)

1€ Upyx 5o-3y maxe — MAKCHMATBHAS aMILTHTYA BEIXOJHOrO HANpsKeHUA ¢ O110Ka oTonpHeMHHKA
B®I1-3Y, cooTBeTCTBYyIOMAA MAKCHMAILHOMY 3HAYCHHIO M3MePAEMOH BEMMYUHBI Haepx rpapan 115
muanazona H1 (B coorBercTBHHU ¢ PD Ha npeobpa3zoarens), B;
Kpp.11 — 3Hauenne koadduuunenta mpeodpasoBaHHs, paCCYHTaHHOrO B COOTBETCTBHH ¢ 8.3.1.8 juis
JmranasoHa uaMeperuit H1 HampsyKeHHOCTH HUMITyJIBCHOTO MarHUTHOTO TIOJIA, B-AlMm

8.3.6.2 Pacuet HukHEl U BepxHei rpanun nuanazoHoB uzmepenud H2, H3, H4, H5 u H6
HaIpsSHPKEHHOCTH HMIYJIBCHOIO MAarHHTHOIO TMONs MpeoOpa3oBaTeis MPOBOAAT AHAJIOTUYHO
no 8.3.6.1.

8.3.6.3 [IpeobpazoBaTens npH3HAETCA NMPOLIESAIIMM ONEPALHIO TOBEPKHU, €CIIH PacueTHERIE
3HAYECHHsI MANa30HOB U3MEPEHUH HANpPSHKEHHOCTH MMITYJbCHOIO MAarHHTHOIO IOJIS COCTABJISIOT
HE MeHee 3HAYeHUH, yKa3aHHbIX B Tabmuie 5.

3HaueHHus] QUAra30HOB HU3MEpeHHi npeoOpazoBaTenss MPHHAMAIOTCS PABHBIM 3HAYEHHSM,
yKa3aHHbIM B TabmuIe 5.

Tabmuua 5 — Jluana3ons! ©3MepeHHH HANPSHKEHHOCTH HMITYJIbCHOIO MaTHUTHOTO O

Jlnana3zon 3HayeHHe, AM’
H1 or+ 5,0:107 g0 + 5,0-10™
H2 ot +5,0-10% 10 % 5,0-10"
H3 ot + 5,010 go 5,0
H4 or+5,0m0+5,0-10
H5 or + 5,010 10 + 5,0-10
H6 ot + 5,010 1o = 5,0-10°

9 O®OPMJIEHHME PE3YJIBbTATOB IIOBEPKH

9.1 Pe3ynbTaThl H3MEPEHHH IIPH [TOBEPKE 3aHOCST B MPOTOKOJ (popma npoTokosa npuse-
JIEHA B IIPUJIOKCHUH A HACTOSIIEH METOIHKH MOBEPKH).

9.2 IlpeoOpa3oBaTens, NPOIMIE/ NI MOBEPKY ¢ IMOJOKHUTEILHBIM Pe3yIbTaTOM, IIPH3HACT-
Csl TOAHBIM H JOIyCKaeTcs K MpHMeHeHHI0. Ha Hero BelnaeTcss MpoTOKOM (B COOTBETCTBHH C IPH-
JIO)KEHHEM A) U CBUETENHCTBO O IOBEPKE YCTAHOBJIEHHON (OPMBI C yKa3aHHEM IMOJTYyYEHHBIX I10
8.3.1 — 8.3.6 QaxkTHYeCKHX 3HAUCHHH METPOJIOTHUECKHX XapaKTEPUCTHUK, HAHOCAT 3HAK NOBEPKU
(MecTo HaHECEeHHWs YKa3aHO B ONMHUCaHMUHU THMA) cornacHo [Ipukazy MuHHCTEpCTBA MPOMBILLIEHHO-
ctu ¥ Toproenu Poccuiickoit @enepannu Nel815 ot 02.07.2015 «O6 yreepxknenuu [lopanka mpo-
BEJICHUSA IIOBEPKU CPE/CTB M3MEpPeHUH, TpeOOBaHUS K 3HAKy MOBEPKH H COLEPIKAHHIO CBHIETEINb-
CTBa O [I0BEPKe», U Mpeobpa3zoBareib AONYCKAIOT K IKCIUTyaTalluH.

9.3 Tlpu oTpuuaTeNBHBIX pe3yJibTaTax MOBEPKH NpeoOpa3oBaTenb MPH3HACTCS HEIPUro[-
HBIM, HE JIOTMyCKaeTcs K MPUMEHEHHIO W Ha Hero Bblaaercs «/3BemmeHne o HEMPUTOTHOCTHY € yKa-
3aHWeM TPHYHUH B COOTBETCTBUH ¢ TpeboBaHuAMH [lpukaza MuHHCTEpCTBa NPOMBILUICHHOCTH U
toproeiu Poccuiickoit @emepaunu Nel815 ot 02.07.2015 CBHaeTensCTRBO O IpeablayIneit oBepKe
4 (WJIK) 3HAK MOBEPKH aHHYIUPYETCH.

Hauaneauk naboparopuu K.1O. Caxapos
OI'YIl « BHUMODW»

Benynmit Hay4HBIH COTPYIHHUK @ O.B. MuxeeB
OI'YII « BHUNODN»
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ITPHJIOKEHHE A

Kk Meroauke nosepkn MII 016.M12-19
«IIpeobpasoBaTe/ I HANPSKEHHOCTH HMITYJIbCHOTO
MAarHuTHOro moas usmepureabHsie UII-H-O»

IMPOTOKOJI
NEePBHYHOMH / mepHOAHYeCKOi NOBEPKH
oT « » 20 ronma

Cpeacrso uzmepenmii: [IpeobpazoBarens HanpsHKEHHOCTH MMITYJILCHOIO MarHHTHOTO TOJIS H3Me-
purenbHbi UI1-H-O

(Haumenosarnue CH, tun (ecin B coctaB CH BXOAHT HECKO/IBKO @BTOHOMHBIX OJIOKOB

TO MPHBOIAT HX MEPEUEHB (HAHMEHOBAHMA) H THIBI C pa3sZeNi€eHHEM 3HAKOM «Kocasd 11]3065)) 7)

3aB. Ne _

3aBoackHe Homepa ONOKOB

IIpunannexamee

Hanmenoeanue iopuanyeckoro anua, THH

IMoBepero B cooTBeTcTBHH ¢ MeToaukoil noBepku «['CU. IlpeoGpa3oBarens HanpsKEHHOCTH
HMIYJIbCHOTO MArHMTHOrO moys uimepurenbhble UI1-H-O». Metonuka nosepku MIT 016.M12-
19», yreepaaernoi OI'VII «BHUMODU» «26» mapta 2019 .

HaumeHoBaHHe JOKYMEHTA Ha NMOBEPKY, KEM YTBEPIKIEH (COrnacoBaH), 1ata

C npuMeHeHHeM ITAJI0HOB

(HanMEHOBAHHE, 3aBOJICKOA HOMEP, Pa3pAll, KIACC TOYHOCTH HIIH NOrPELIHOCTD)

IIpll CAeAYIOIMHUX 3HAYCHUAX BJIHAKIIHX (baKTOpOB:
(MPHBOIAT NMEPeYeHb H 3HAUCHHUA BAHAIOLKX (JAKTOPOB, HOPMHPOBAHHBIX B METOIHKE MOBEPKH)

—  TeMIepaTypa OKpyxKarouero Bo3ayxa, °C

—  OTHOCHTENbHas BIaXKHOCTb BO3/yXa, %, He Gonee
— arMoc(epHoe nasnenue, klla

—  HamnpspKeHHe MUTaHus ceTH, B

— yYacToTa ceTH, ['11

Buewmnuii ocmorTp -

OnpoboBanne ;

HOJIy‘-leHbl Pe3yJbTAThI MOBEPKH METPOJIOrH1E€CKHX XapAKTCPHCTHK:

XapakTepuCTHKa Pesynerar | TpeOGoBaHHs METOIHKH
TIOBEPKH

Pexomennanuu

CpeacTBO M3MEPEHHH NPHU3HATB MPHIO/AHBIM (HIH HENPHIOAHBIM) 15 TPHMEHEHHA

Ucnonuurenu:

noanuck, ®HO, nomwkHoCTL



