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CUCTEMbBI MTHOOPMAITMOHHO-U3MEPUTEJILHBIE TIK-RVM
METOIUKA IIOBEPKH
MIT 204/3-16-2023

OBILIVE CBEJEHUSL

Hacrosmas METOMKa pacipocTpaHsIeTcs Ha CHCTEMBl HHGOpMaHoHHO-3MepuTensHbe TIK-
RVM (nanee — cucremsr), marorornernsie OO0 HIIIT « TUK», i ycTaHaBIHBAET NOPSAOK B 00BEM HX
NEPBHYHOM U IEPHOIUYECKOH IIOBEPOK.

[IpuHIAI IeWCTBHS CHCTEM OCHOBaH Ha cOope u npeoOpa3zoBaHAM (QH3MIECKHX [1apaMETPOB
KOHTPOJIMPYEMOro 000pyIOBaHHS B NEKTPHYIECKHH CHTHAT C TIOMOIIBIO IEPBHYHBIX H3MEPHTEIBHBIX
npeoOpa3zoBaTeneli, manpHeHmme#f ero o6paboTke BO BTOPHYHOM IIpeoOpasoBaTene, CPaBHCHHH
MOJIYYCHHBIX 3HAYEHHI C YCTaHOBJIEHHBIMH YPOBHAMH cpabaTelBaHHsA (yCTaBKaMu), Iepeladu Ha
BEPXHHIH YPOBEHS JIUIsI IOCIIEAYIOMEro aHanu3a ¥ Brsyamusanud. CHCTEMBI ITO3BOJIAIOT OCYIIECTBIIATE
MaTeMaTHYeCKHi aHalW3 [ONY4YCHHBIX 3HAUeHWH H OHpelendTh TEXHHYECKOe COCTOSHHE
TEXHOJIOTHYECKOTO 00OpyHOBaHMs. Takke MOXET OCYIIEeCTBIATHCS apXHBHPOBAHHE IAHHBIX U
XpaHeHue apxuBa B 0a3e JaHHBIX CHCTEM, C BO3MOKHOCTBIO MOCIIENYIOIIEr0 IPOCMOTpa U aHATH3A.

CucTeMbl TpeAcTaRNsIOT co0OM MHOTOYpPOBHEBEI MOAYJIBHBIH M MacITa0HpPyeMBIH
IIPOTPaMMHO-aMIAPATHEIA KOMILUIEKC, COCTOSAIIMN M3 H3MEPHTENBHBIX KaHAIOB C paclpeleseHHOH
IapaUIeTbHO-TIOCIEA0BATENbHOH CIpykTypol. KoiudecTBO M BHIOE M3MEPHTENBHBIX KaHAIOB
BXOJSIIIUX B CUCTEMBI OIPENEIIAIOTCS IPOSKTOM.

JlaHHEIE B CHCTEMY MOTYT IOCTYNATh C IEPBHYHBIX WM BTOPHYHBIX HpeoOpasoBareled,
6ecnpoBOAHBIX JaTYNKOB, IEPECHOCHBIX IPHOOPOB H CMEKHBIX CHCTEM.

CHCTeMBI COCTOAT M3 MEPBHYHBIX IIpeobpasoBarteneif, BTOPHYHBIX IIpeobpasoBaTeseH,
OaprepoB 0E30MIACHOCTH, IOJICHCTEMBI IHTaHMs, CETEBOrO OOOPYMOBAHMA M XPaHMIHIA JaHHBIX
(HEKOTOPEIE BJIEMEHTEI CHCTEM MOI'YT OTCYTCTBOBATh B KOHKPETHOH peatH3alin).

CHCTEMEI MOTYT BBIITYCKATHCSA B PA3IHIHBIX H3MEPUTENBHEIX HCIIOJHEHHAX B COOTBETCTBHH C
CTPYKTYPHOH CXeMO¥ Ipe/ICTaBIeHHO Ha pucyHKe 1.

TIK- RVM.X.YY.Z(AL K [D)...(IL K; HTY

TIK- RVM — uM4 CHCTEMEL,

X — o3HaYaeT 0c060€e UCIIOIHEHUE CUCTEMBI (MOJKET OTCYTCTBOBATS);

[Tpumep 0003HaYCHUS HCIIOIHEHHS CHCTEMEL:

TIK-RVM.2 — cucreMsl s KOHTPOJIsS BHOpapy y rasolnepeKadnBaromlero 000pya0BaHuUS,
KOMIIPECCOPOB, HACOCHEIX arperaros;

TIK-RVM.A — cHCTeMEI sl KOHTPOJS BHOpanuu B TpyOax Kamep CropaHHs pasjIHYHBIX
THIOB ra30TypOHHHEIX IBUTATENEH;

TIK-RVM.M — MOOHIBHEIN JHATHOCTHYECCKHE KOMIIJIEKT CUCTEMEL

YY — o3HagaeT HeoOXOOMMYH (YHKIIMOHAIBHOCTE CHCTEMBI. BO3MOXHBEI TpH YPOBHSA
(YHKIIHOHAIBHOCTH!

I1B — mpocToii BUGPOMOHHTOPHHT (apX¥B COOBITHH U TPEHOB);

PB — pacmmpeHHBIH BHOPOMOHHTOPHHT (apXMB COOHITHH M TPEHJOB, ObICTpas BHIOODKA,
CIEKTPATLHELN aHATH3);

BJl — subpoamarHocTuka (apXxuB COOBITHI H TPeHNOB, OBICTpas BHIOOPKA, CHEKTPATBHEIH
aHAJIM3, KACKaMpOBaHKeE, IPOTHO3, 0a3a JaHHEIX, aBTOMATH3HPOBaHHAs DKC-TIEPTHAS CUCTEMA).

Z — 03HaYaeT KOJMYECTBO arperaToB, KOTOPhIe JODKHA KOHTPOJIMPOBATh CHCTEMA.

KaxIEri u3MepseMBlii TapaMeTp onuceiBaetcs oTaeasHol ommmedt (TLK;JT). TIpu stom «II»
O3Ha4YaeT HOMEp H3MEPACMOTO ITapaMeTpa. Bosmoxuarsie H3MEPIEMBIE nmapaMeTpel:

— 1 — BubpoyckopeHue;

— 2 — BUOPOCKOPOCTE;

— 3 — abcomoTHOE BUOpOIIEpEMEIIEHHE;

— 4 — OTHOCHUTENIEHOE BUOpOIEPEMELIEHHE,;




— 5 —13azop;
— 6 —4acToTa BpaIlcHNUS;
— 7 — panpsoxerue (IEPE);
— 8 — HanpsDKEHHE,;
— 9 —ToOK;
— 10 —3apsn;
— 11 — remnepatypa.
«K» o3Hagaer HeoOXOAMMOE IS 3aKa3UMKa KOJIMYECTBO KaHAJIOB H3MEpEHHs IapaMerpa
«IT». Ecrmm «K» paBso 0, TO HCTIONB3yeTCs KOCBEHHOE H3Mepenue napamerpa «I».
«J1» XapaKTepyu3yeT THII H3MEPUTENBHOTO WM IH(POBOro KaHaa At mapamerpa «ID». «Il»
MOXET IPHHUMATH CIIEIYIONHe 3HAYEHH:
0 — INepBrrgHblit Tpeobpa3oBaTeib B COCTABE KaHANA OTCYTCTBYET,
— 1 — JTarauk ¢ ToxoBEM BeIXOmEEM (0...20 MA, 4...20 MA), HMeromu# CBUIETENIECTBO 00
YTBEPIKICHHH THIIA CPEACTB M3MEPCHHUH,
2 — Jlarauk ¢ BEIX0AOM 10 HampspreHmio (-20...0 B, 0...20 B), nMetomuii CBHAETEIBCTEO
00 yTBepKICHHHU TUIIA CPE/CTB H3MEPEHHH;
— 3 — Jatumk c Bexogom no HampsoxeHuio (IEPE), mmerommii CBHEETENBECTBO 006
YTBEPIKICHUH TUIIA CPENICTB H3MEPEHUH;
— 4 — JlaT4uK ¢ BHIXOAOM IO 3apsily, WMEIONNMH CBHICTENLCTBO 00 yTBEPXKACHWH THIA
CpPEeACTB U3MEPEHHUIA,
— 5 — Jlaraak ¢ IEQPOBEIM BHIXOJOM, HMEIONIMH CBHAETENLCTBO OO0 YTBEPXKASHHH THIIA
CpPeACTB HU3MEPECHMUI,
6 — TepMOCOIIPOTHBIICHHE.
«TVY»— mudp TeXHHIECKHUX YCIOBHH B COOTBETCTBHH C KOTOPBIME OHA H3TOTOBJICHA.

Pucynok 1 — CTpyKTypHas cXeMa H3MEPHUTENbHBIX UCIIONHEHIH CHCTEMBI

IIpy IpPOBENEHHM TOBEPKH KAHANOB HM3MEPEHMs BHUOPOYCKOpEeHHs, BHOPOCKOPOCTH,
aBCOIOTHOrO BHOpPOIEPEMEIIEHHT W OTHOCHTEIBHOro BHOpOTEpeMelieHns (JaHHBIC KaHAJIBI
IPOBEPSIOTCS COBMECTHO C MEPBHYHEIMH IIPeoOpa3oBaTeNlsiMU) HCIOIB3YETCS METOL IPAMBIX
usMeperui. [Ipy NpoBeieHUH MOBEPKH B Ka9€CTBE CPEICTB MOBEPKH JODKCH HCIIOIE30BATECA 3TAJIOH
2-ro paspsiga no [ocynapcTBEHHOM OBEPOYHON CXeMe JUIs CPEACTB U3MEPEHMH BUOPOIIEPEMEIIEHH,
BHOPOCKOPOCTH, BHOPOYCKOPEHHS ¥ YIJIOBOIO YCKOPEHHS, YTBEPKACHHOH mpukasoM DenepanibHoro
areHTCTBA IO TEXHHTECKOMY pEryIHpoBaHHMIO M Merponormm or 27.12.2018 r. Ne 2772. B
COOTBETCTBHH C 3THM 0GECIIeIHBaeTCs IPOCTIEKMBAEMOCTE [IOBEPSEMOr0 CpeJICTBa H3MEpeHus (Jajee
— CH) x TocymapcTBeHHOMY IIEPBHYHOMY OTANOHY €IMHHMI[ UITHHBEL, CKOPOCTH H YCKOPEHHS INpH
xosebaTensHOM ABmkenud TBeproro tena (IOT 58-2018).

IIpy THpOBENEHHH [OBEPKH KAHATOB M3MEPEHHA 3a30pa (JaHHEIM KaHAT IPOBEPACTCS
COBMECTHO C INEPBMYHEIM MNpeo0pa3oBaTeneM) MCIONB3YeTcs METON MNpsAMBIX H3MepeHwi. Ilpu
[IOBEpKE JAHHEIX KAHANOB, NODKHA OBITH obecIedeHa IpociexmBacMocTs mosepsemoro CH k
[OCyZapcTBEHHOMY MEpPBHYHOMY OSTQIOHY CIMHMIBI [yuHBI — Metpa IOT  2- 2021 o
rOCYIapCTBEHHOM MOBEPOTHOM CXeMe JUIs CPECTB M3MEPEHHH JUTMHEL B uanasoxe or 1- 107 1o 100 m
W JUIMH BOJH B amanasoHe oT 0,2 1o 50 MKM, yTBep:KIeHHOH nprKkaszoM @elepaabHOro areHTCTBa Mo
TEXHIIECKOMY PETyIHPOBAHHIO B MeTposiorun oT 29 nexabps 2018 r. No 2840.

[Ipy mpoBeleHWM MOBEPKH KaHAIOB YacTOTHl BpAIICHHs (JaHHBIH KaHANl IPOBEPACTCI
COBMECTHO C NEPBHYHEIM MpeobpasoBaTeneM) METOIOM IpsAMEIX m3Mepenui. IIpu moBepKe JaHHBIX
KAHAJIOB, [O/DKHA OBITH obecledeHa mpociexueaeMocTs nosepseMoro CH k I'ocypapcTBeHHOMY
CIIeIUATBHOMY STAJIOHY eNMHHIEl yriaoBod ckopoctn I'DT 108-2019 mo rocynapcTBeHHOH
[IOBEPOYHOM CXEMBI JUIS CPEJICTB H3MEPEHHH YITIOBOH CKOPOCTH B YaCTOTH! BPALIEHHUSL, YTBEPX/ICHHOKR
npukasoM (OelepamsHOTO areHTCTBA MO TEXHWIECKOMY DEryIHpoBaHmio B MeTponorus oT 01
centsiops 2022 r. Ne 2183.

IIpy OmpeneNeHry METPOJIOTHYECKUX XapaKkTepucTak cucreMsl kananos [EPE (ICP), kananos
H3MEPEHHH HANPSIKEHHS MCIONB3YeTCs METOJ KOCBEHHBIX H3MEPEHHH B COOTBETCTBHM C




[oCyapCTBEHHOH  IOBEPOYHOH  CXEMOW I CPElCTB HA3MEPeHHH  BHOpOIEpEMEIIEHH S,
BHOPOCKOPOCTH, BUOPOYCKOPEHHS H YIJIOBOTO YCKOPEHWSI, YTBEPXKICHHOH MPUKa3sOM QenepalbHOTO
areHTCTBA 110 TEXHHIECKOMY PEeryTHpOBAHMIO W MeTponoruu ot 27.12.2018 r. Ne 2772. B xadecTse
STJIOHA HCIOoNE3yeTcs PO 3-ro paspsna mo mpukasy QelepanbHOro areHTCTBA II0 TEXHHIECKOMY
perymaposarmo ® Merponorad oT 03 cemtsbps 2021 r. Ne 1942 m PD 3-ro paspspma mo IpukKasy
denepalbHOrO areHTCTBA 10 TEXHUYECKOMY PEryIHPOBAHHIO H METPOJIOTHE OT 30 mexabps 2019 rona
Ne 3457. B coorBerctBum ¢ d>tuM kamansl IEPE (ICP) m KaHamel H3MCPECHHSA HAIPDKCHUS
npocnexuBaoTcss K [OCYNIapCTBEHHOMY — [EPBHYHOMY — CHENUATBHOMY  STAIOHY  CMHHIIEL
3NIEKTPYYECKOTO HANpsDKEHHs (BOJBTA) B MHamasoHe 4actor ot 10 xo 3x10’ T'm (['T89-2008) mo
npukaszy (efepasbHOro areHTCTBa MO TEXHAYECKOMY PETyIHPOBAaHHMIO H METPOIOTHH OT 03 cenTs0ps
2021 r. Ne 1942 u K rocyZapcTBEHHOMY MEPBUYHOMY STAJIOHY NI CPEICTB H3MEPEHHH TIOCTOSHHOIO
snexTpryeckoro Hanpspkerns ['9T13-2023 no mprkasy PejepanbHOrO areHTCTBa MO TEXHHEECKOMY
perymupoBanuio u MerTponoruad ot 30 nexabps 2019 r. Ne 3457.

IIpH OIpeneneHH: METPOIOTHYECKMX XApaKTePHCTHK CHCTEMBI KaHala H3MEPCHH: 3apiia
HCIIONE3YETCS METOJ KOCBEHHBIX H3MEPEHHH B COOTBETCTBHH C [ocynapcTBeHHOM IOBEPOYHOM
CXEMOH U CPEJICTB U3MEpEeHHit BUOponepeMenIeH s, BUOPOCKOPOCTH, BHOPOYCKOPEHHS U YTJIOBOIO
YCKOPEHHS, YTBEP K IeHHOH nprKasoM DenepanbHOro areHTCTBa M0 TEXHUYCCKOMY pery/MpOBAHUIO 1
MmeTposnorud ot 27.12.2018 r. Ne 2772. B xauecTse 3TalOHa HCIOIE3YETCA PD 3-ro paspsapa mo
npukasy ®enepanbHOro areHTCTBA M0 TEXHHICCKOMY PEryITHPOBAHMUIO F METPOJIOTHH OT 03 cenTs6ps
2021 . No 1942. B COOTBETCTBHM C STHM KaHATHI KAaHAIIEl H3MEPEHHS 3apsa MPOCIeNHUBAIOTCA K
['OCyAapCTBEHHOMY IEPBUYHOMY CIEIMATHHOMY OTAllOHY SIUHHUIBI SICKTPHYCCKOTO HAIPSDKCHIA
(sompTa) B Imamazone dacTor oT 10 1m0 3x107 I'm (I'2T89-2008) mo mpukasy DenepaibHOTO
ArEHTCTBA TI0 TEXHHIECKOMY PETyTHPOBAHUIO ¥ METPOJIOTHH OT 03 CeHTsHOps 2021 r. Ne 1942.

IIpy OIpeleNeHH: METPOIOrHYECKHX XapaKTePHCTHK CHCTEMBI KaHATIOB H3MEDEHIS TOKA
HCIIONB3YETCsl KOCBEHHBIX M3MEPCHHH B COOTBETCTBHH C ['ocyIapCTBEHHOM OBEPOYHON CXeMOM 17
CPEeICTB M3MepeHUi BEOpPOmepeMemIeHu:sl, BIOPOCKOPOCTH, BHOPOYCKOPEHHS M YTJIOBOTO YCKOPEHHS,
yTBEpXKIeHHOH InpukasoM @ejepalpHOr0 AareHTCTBa MO  TEXHHICCKOMY PErYIHUPOBAHUIO H
merponormd ot 27.12.2018 r. Ne 2772. B xawecTBe STalOHA HCHOJBIYCTCA P3 2-ro paspsza mo
npukasy DenepaIbHOrO areHTCTBA [0 TCXHAYECKOMY PETyIHPOBAHUIO A METPOIOTHH ot 01 oxTa0p4
2018 r. Ne 2091 u PD 2-ro paspsma mo mpukasy DelepalbHOrO areHTCTBa MO TEXHHICCKOMY
PEryTHPOBAHMIO H MeTpojorud or 17 MmapTa 2022 r. Ne 668. B cooTBeTcTBHM C 3THM KaHAaIIBl
M3MEepEHHS TOKA TaK JKe IPOCTIEKUBAIOTCS K ['0cy1apCTBEHHOMY MEPBITHOMY STATIOHY eIHHUL CHIIBI
[MOCTOSTHHOIO 3IIEKTPUYECKOro TOKA B AUANa30HE OT 1-10™'® 10 100 A» (I'2T4-91) cormacHo HpHKasy
@eneparTbHOTO areHTCTBA [0 TEXHAIECKOMY PeryTMpPOBAHHIO H METPOIOTHE OT 01 oxTsi6pst 2018 1. Ne
2091 @ K rOCYIApCTBEHHOMY IEPBHYHOMY CIICL[HAIBHOMY STAJIOHY CHHHMIBI CHIEL [IEPEMEHHOI0
HIIEKTPAYIECKOro TOKa B JIManasoHe JacToT OT 20 mo 1-10° ' npw 3mavenwsix cumsl Toka ot 0,001 1o
100 A (I'T88-2014) coracHo nprkasy OenepalbHOro areHTCTBA 0 TEXHIIECKOMY peryJIMpPOBaHHUIO
u Metposoruu ot 17 mapra 2022 . Ne 668.

I[IpH ONpefeleHAH METPOJOTHIECKHX —XapaKTEPUCTHK CHCTEMBbl KaHalOB H3MEpEeHUH
TeMIIEpaTyphl HCIONB3yETCS METON  KOCBEHHBIX w3MepeHmit Jo/KHa OBITH - ObecmedeHa
IIPOCIEKABAEMOCTE K ['OCyJapCTBEHHOMY HEPBHIHOMY OSTANOHY eMUHMIBI DIEKTPHYECKOTO
COIPOTHBIIEHHS COIVIaCHO IpHKasy PefepalbHOro arcHICTBa IO TEXHUHECKOMY pEeryIUpOBAHUIO H
metposoruu ot 30 nexabps 2019 Ne 3456.

JlomycKaeTcs. BO3MOMKHOCTb TIOKAHABHOM MOBEPKH, a TaKk e NpoBeICHHE IIOBEPKH HA
MEHBITEM 9HACIe TOIMATA30HOB aMIUTHTYJL B JacToT C yKasaHueM o0bema BBINOJIHEHHOM TTOBEPKH B
benepansHOM HHGOPMAIHOHHOM (HOHTIE IO 0BeCIIeUeH IO €IHHCTBA H3MEPEHHH U B CBHAETENBCTBE O
TIOBEPKE.
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1 TIEPEYEHL OITEPAIIMI IIOBEPKY CPEICTBA U3MEPEHMI

1.1  Ilpu npoBeneHHH OBEPKH TOJDKHEI OBITH BEIIOIHEHE] OIIEPAIlAy YKa3aHHbIe B Tabuie 1.

Tabmuna 1. Oneparyu moBepku

HaumeHoBaHMe onepanuy Howmep O0A3aTeNEHOCTE
IIYHKTa [TPOBEJICHH ONEpaIlHi IpH [IOBEPKE
METOIUKH [IEPBHYHOH TIEPHOAMYECKOH
IIOBEPKH
1 2 3 4
Bremnui#t ocMoTp 6 Ia Ia
I[IpoBepka mporpaMMHOro obecredeHus 7 i Her
CpeIcTBa H3MEPEHHUH
ITogrororka k moBepke U onpoboBaHHE 3 & -
CPEICTBa H3MEPEHMIt
IToBepka KaHaja U3MEPCHHH
BUOPOYCKOPEHHS 9.1 Ia Ia
IIoBepka KaHana H3MEpEHUH
BHOPOCKOPOCTH 9.2 Ja na
Onpenencuue METPOJOTHIECKHAX
XapaKTepUCTHK KaHAIOB M3MepeHwii | 9.3
BHOpOIIepeMee s Ja Ia
IToBepka KaHANIOB H3MepeHuii 3a3opa | 9.4 pig:] Ia
IToBepka KaHATOB H3MEPEHHIH YACTOTHI
9.5 ha na
BpAIIECHHUS
IloBepka xanana IEPE (ICP) 9.6 Ia na
IloBepka xaHanma o HampsDKEHHIO OT 0
9.7 na aa
10 20 (ot -20 mo 0)B
[Torepka xanana w3MepeHus Toka 4-20
0.8 Ia Ia
(0-20)mMA
ITorepka KaHalla U3MepeHHs 3apsaa 9.9 ma na
IToBepka KaHaJa MSMEDEHHS | ¢ 1 . i
TEMIIEPATYpEI
[Nonreepixnenue COOTBETCTBHS
cpencTea u3Mmepenus | 10 Ja Ja
METPOJIOTHYECKHM TPeOOBAHUAM
OdopmieHrE pe3yIbTATOB IIOBEPKH 11 Ja Ja

[Ipumedanue — B 3aBHCHMOCTH OT HACTPOWKM KOHKPETHOTO M3MEPUTEIBHOIO KaHaAIa CHCTEMBI
[IOBEPKa MIPOBOAUTCS JJIS KAKIOTO KaHalla 10 OJHOMY HIIH HECKOJNBKHM IyHKTaM 9.1-9.10 meTomuku
MOBEPKH B 3aBHCHMOCTH OT HACTPOMKM CHCTEMEBl COINAcHO mHacmopry. [loBepky HeoOXOmuMO
NpOBOJUTE B {Halla30HaX, HA KOTOPEIE HACTPOESHA CHCTEMa COITIACHO IIACIIOPTY.



2 METPOJIOTUYECKME U TEXHUYECKWUE TPEFOBAHWA K CPEICTBAM ITIOBEPKHU

[Ipu mpoBeneHHH OBEPKH HEOOXOIMMO NPUMEHATH OCHOBHEIE M BCIIOMOTATENBHEIE CPENCTRA
IIOBEPKU, IPUBEICHHEIE B Ta0muiie 2.

Tabmuna 2. CpeacrBa moBepKH

Howmep HaumenoBanue H THI OCHOBHBIX wm | [Ipumep BO3MOHOTO
IIYHKTa BCIIOMOTATEIbHEIX CPENCTB IIOBEpKH, OOO3HAYEeHHE | CPeCcTBa IIOBEPKH c
IOBEPKH | JOKYMEHTa, pErJIaMeHTHPYIOIIero TeXHHUYeCKHe | yKazaHueM HaWMEHOBaHHI,
TpeOoBaHUS ¥ (MIHM) METPOJIOIMYECKHAE M OCHOBHBIE | 3aBOJICKOro 0003HaueHusd, a
TEXHUYECKUE XapAKTEPUCTHKH. IpY HaIWYIUU- 0003HAYEHUS
THIIA, MOTH(DHKAIIHS
a1 CpenctBo usmepenuit Temuneparypsl oT -10 °C mo | Ilpubop xoMOMHUPOBaHHEIH
+60 °C ¢ morpenaoCcTHIO He Oomee =1 °C; Testo 622, per. Ne 53505-13
Jluana3zoHsl: H3MEpeHUA TeMneparypst oT -10 mo +60
°C, III' +0,4 °C; wu3MepeHHs OTHOCHTENBHOMH
BraxxHocTH OT 10 mo 95 %, III" £3 %; u3mMepeHus
abcomoTtroro mpaenenus oT 300 mo 1200 rlla, III" +5
rlla
[Torepounas BuOpoycTaHOBKa 2-T0 paspsma 1o | YCTaHOBKA I8 IIOBEPKH H
['ocymapcTBeHHOH NOBEpOYHOM CXeMe IS CPEACTB.| KATHOPOBKH
U3MEPEHUH BHOpOIEpEMEIIeHHs, BHUOPOCKOPOCTH, | BHOPOM3MEPUTEIILHEIX
BUOPOYCKOpEHHS 151 YIIIOBOT'O YCKOpeHHus, | IpeobpazoBaTeneil 9155
YTBEepKACHHOK IpukaszoM DenepanbHoro areHrcrea | (per. Ne  68875-17 B
9.1-9.3 10 TEXHHYECKOMY PErYJIMPOBAHHIO U METPOJIOTHH OT | PenepasbHOM
o 27.12.2018 r. Ne 2772 B puana3zoHe u3MepeHHH | uHGoOpMaumonHOM (oHIE MO
nosepsemoro CH obecrieueHHI0 eIMHCTRA
H3MEPEHHUH)
Pabounif sranor 2-ro paspsga B COOTBETCTBHH C | MynbTUMETp b poBoi
npukazoM Poccragmapra ot 01 oxktabps 2018 r. | Agilent 34411A ( per. Ne
Ne2091 33921-07)
I'onoska mukpomerpuyeckas ot 0 mo 50 MM c | ['onoBka MHKpPOMETpUUECKAs
mackpetHocteio 0,001 MM ®  mpenmenamum | mudpoas cepun 164 (per. Ne
9.4 JOIyCKaeMoii abcoIoTHOM morpermHaoctd +2 % 33793-07)
' Paboumii sramor 2-ro paspsiga B COOTBETCTBHU ¢ | MynbTumerp udpoBoiH
npukazoM Poccrammapra ot 01 oktabps 2018 r. | Agilent 34411A (per. Ne
Ne2091 33921-07)
Pabounii sramon 2-ro paspsma B coorBercTBuH c | Ctenn CII-31 (Per. No61681-
npuka3oM Poccranmapra ot 01 centsabps 2022 r. Ne | 15)
9.5 2183 B muanazone n3mepenuii nosepsemoro CHU
' Pabounit sranom 2-ro paspsma B COOTBeTcTBHH C | MymsTHMeTp mudpoBoii
opuka3soM Poccranmapra or 01 oxtabps 2018 r. | Agilent 34411A (per. Ne
Ne2091 33921-07)
9.6.1; biox nutanus nmoctosgaHoro toxka ot 0 mo 30 B, III" | brox mmramms ATH-2335
9.7.1 +(0,01UBpix+2Kk), rme k — exmHuna wiuamniero | (per.Ne 42466-09)
paspsana
Pabounit stanon 3-ro paspsma B coor-BercTBHH ¢ | Mynsrumerp 3458A (per. Ne
npuka3zoM Poccranmapra ot 01 oxrabps 2018 r. | 25900-03)
Ne2091 B [uamazome wu3MepeHHil OBepseMOit
annapaTypsl
9.6.2- PabGounii sranor 3-ro paspsnma B coOT-BeTCTBHU C | BompT™meTp yHHBepcanbHBIHR
9.6.5; npukasoM Pocerarmapra ot 26.09.2022 r. Ne 2360 B | mudporoit
9.7.2- JHama3oHe M3MEpeHHH | dJacTtoT noBepseMoil | 6picTponeiicTyromue B7-43
9. 1.3, annapaTypsl (per. Ne 10283-85)




9.9.1-
9.9.4

Mynstrmerp 3458A (per. Ne
25900-03)

['ereparop curranos ([wanason Hanpsbxenuit ot 20
MKB 1o 40 B, amanazon gacror or 0,01 I'm mo 200
K['Il, IOTpemHOCTh YCTAHOBKHM dacTOTHI He Oojee
25-10% F; [Torpemnocts ycranoBKE ypoBHS 1 %)

['eneparop
CJIOJKHOM thopMEI co
CBEPXHU3KHM YPOBHEM
uckakenuir DS360 (per. Ne
45344-10)

CHI'HaJIOB

9.7.6;
9.8.6

P3 4-ro paspsma mo mpukazy @enepaisHOro
arcHTCTBA IO TEXHHYECKOMY pErYJIHPOBAaHUIO H
MeTponoruu ot 26.09.2022 r. Ne 2360 B mmamazone
9acTOT paboTH! IIOBEPSEMOH anmaparypsl

I'enepatop
CIIO’KHOH bopmbI co
CBEPXHU3KHM YPOBHEM
uckaxenuit DS 360, (per. Ne
45344-10)

CHI'HAJIOB

9.8.1;

PO 2-ro paspsma mo npukasy @enepansHOro
areHTCTBA II0 TEXHHYECKOMY PETYIHPOBAHHIO H
metponoruu ot 01 oxts6ps 2018 r. Ne 2091 B
JMana3oHe H3MEPEHUH IOBEPSEMOMN anapaTyphl

Kanubpartop IIPOLIECCOB
MHOTO(YHKITHOHATEHBIH
Fluke 726 (per. Ne 52221-12)

9.8.2-
9.8.3

P2 2-ro paspsma mo mpukazy PemepampHOTO
areHTCTBa II0 TEXHHYECKOMY PpETYIHPOBAHUIO U
Merponoruy ot 17 wmapra 2022 r. Ne 668 B
JWana3oHe M3MEpeHHH H 9acToT IOBepseMOi
annapaTypel

Mynstumetp 3458A (per. Ne
25900-03)

I'eneparop curuanos ([uanaszoH Hanpsokerwi ot 20
MKB 1o 40 B, muanazon wactor ot 0,01 I'm xo 200
k[, DOrpemHOCT: yCTAaHOBKH 9acTOTH He Ooiee
25-10 F; [orpewrsocts YCTaHOBKH ypoBHs 1 %)

I'enepatop CHT'HAJIOB
CIIOXHOU dbopmsl co
CBEPXHH3KHIM YPOBHEM
uckaxkenuit DS360 (per. Ne

45344-10)

9.9

P3 4-ro paspsama mo ®emepaabHOrO areHTCTBA IO
TEXHHYECKOMY PETYIHUPOBAHHMIO H METPOJIOTHH OT
30 nexabps 2019 No3456 ¢ Iana3oHOM
BOCTIPOU3BENECHUS 3HAYEHHI CONPOTHRIICHUS
nmocTossHHOoro Toxa: ot 5 go 400 Om

Kamubpatop
MHOTOQYHKIHMOHANBHEIE U
kommyHuKatop BEAMEX
MC6 (-R) (Per. Ne 52489-
13), Mepa 3mEKTPHYECKOrO
COIPOTHUBRICHUS
mHoro3Haunas MC3071 (Per.
Ne 66932-17) u np.

JomyckaeTcd NpUMEHATh OpPYrHe CpelcTBa IOBEPKH, HE

IIpUBEIOCHHEIE B IIEpEUHE, HO

obecneunBarOmue ONnpeselicHre (KOHTPOIb) METPOIOTHYECKHAX XapakTEPUCTHK IIOBEPSIEMEIX CPENCTB
H3MepeHuH ¢ TpedyeMoi TOYHOCTEIO.

TPEBOBAHUS K CIIELTUAJIMCTAM, OCYIECTBIISIIOIIM IIOBEPKY

K momepke pmomyckarotes jmia, jgocturmme 18 Jrer, uMmerolpe HeoOXOJHUMBIE HABBIKH 10
pabore ¢ momobueMEH CH, 0O3HAKOMJIEHHBIE C SKCIUIYATALHOHHOW MOKYMEHTAUMEH, MpOLIeIIie
HMHCTPYKTaX H HMEIOIIHe HeoOXOMUMBIA YPOBEHD KBATH(hHKAIIHH.

4 TPEBOBAHWM I1I0 OBECIIEYEHMIO BE3OITACHOCTHU ITPOBEIEHIMA IIOBEPKH

I[Tpu npoBeeHUH MOBEPKH JODKHEI cOOMEOaThes TpeOoBaHus 6e30MacHOCTH, YCTaHOBICHHEIE
B ['OCT 12.1.019-2017, TOCT 12.2.091-2012 m 3KcninyaTalHOHHOH JOKyMEHTalWH QHPMEI-

H3TrOTOBHUTEIIA,

5 TPEBOBAHUMA K VCIIOBMAM ITPOBENEHIA ITOBEPKHA

HpPI MIPOBCACHHH IIOBCPKH OOJLKHBI OBITE COﬁJIIOI[CHbI CIICOAYIOIHE YCIIOBHA!

—TeMIlepaTypa OKpy Karolero so3ayxa, °C
—OTHOCHTENbHAA BIAKHOCTH OKPYXKAOINETO BO3AyXa, %o
—aTMoc(epHOe faBleHuE, Klla

or 15 mo 25
ot 30 mo 80
ot 70,0 mo 106,7




6 BHEIIHWI OCMOTP CPEJICTBA U3MEPEHUIA.

[Ipy BHEIIHEM OCMOTpE YCTAaHABIHMBAIOT COOTBETCTBHE KOMIUICKTHOCTH H MAapKHPOBKH
TpeGOBaHMSIM 3KCILTYaTAllHOHHON JOKYMEHTAIMH, & TakKe OTCYTCTBHE MEXAHHIECKUX [TOBPEKACHHH
KODIIYCOB, COCIMHATENBHEIX Kabernell ¥ pasbeMoB. B cirydae 0OHapyKEHHS HECOOTBETCTBHS XOTS OBl
10 OZIHOMY M3 BHINIEIIEPEIHUCICHHEIX TpeOOBaHMM IIOBEPKA IIPEKPAIIASTCSL.

7 TIPOBEPKA ITPOI'PAMMHOI'O OBECIIEUEHI CPEJJCTBA M3MEPEHENSL.

[lepen NpoOBeNEHWEM IIOBEPKA CHCTEMEI HEOOXOIHMMO IIPOBEPUTH HAECHTH(HKALKOHHEIE
J@HHEIG IIPOrPaMMHOTO O0ECIedeHHs COMIAaCHO PYKOBOACTBY Io okcrumyatamuu JIITI[A.468261.023
P3 pazmen «METOJIbI U3SMEPEHUM» m.2.3.1. :

Bepcun I10 momkeb! ObITh HE HIKE YKA3aHHEIX B OIMCAHMU THIIA HA TOBEPAEMBIE 3JIEMEHTEI
CHCTEMBEL.

8§ TIOJIOTOBKA K ITOBEPKE U OITPOBOBAHHME CPEIICTBA M3MEPEHUMN.

IIpoBepsEoT  paboOTOCIOCOGHOCTS ~ CHCTEMBI B COOTBETCTBHHM C  9KCILTyaTal[HOHHOH
JOKYMEHTAIHEH.

IIpg MOArOTOBKE K MNPOBEICHHIO IIOBEPKHM JIOJUKHO OBITH YCTAHOBJICHO COOTBETCTBHE
CIIEAYIOIUM TpeOOBaHHSIM:

— OTCYTCTBHE MEXaHWYECKHX ITOBPEXKISHUH KOpITyca, 3JCKTPHIECKHX Pa3beMOB.

B ciygae HEeCOOTBETCTBHS XOTs OBl OJHOMY H3 BBIIIE YK3a3aHHEIX TpeOOBaHMH, CHCTEMa
CUMTACTCS HENMPUTOJHOM K IPUMEHECHHIO, IIOBEPKA HE IIPOU3BOAUTCA IO YCTPAHCHHS BBIABJICHHBIX
3aMeYaHuit.

CucteMa JODKHA OBITH IIPOrpPETa U IOATOTOBIEHA K pab0oTe B COOTBETCTBHE C PYKOBOACTBOM
10 3KCIUTyaTalHy.

9  OIIPEJEJIEHUE METPOJIOTMYECKUX XAPAKTEPHUCTUK CPEICTBA M3MEPEHU.

HOBepKa IPOBOIUTCS IMMO0YECPEIHO JULA KaX10I0 H3MCPHTEIBPHOTO KaHalla CACTCMEI.

9.1 Onpeelenanre METPOJOrHYECKAX XaPAKTEPHCTHK KAHAIOB H3MepeHuil BHOPOY CKOPEHHS.

Cobpartp cxeMy HONKIIOYEHHH H MOAKIIOYMTHCS K CHCTEME COITIACHO pasiery «METO/IbI
WU3MEPEHHU» (1. 2.3.2) pyKOBOACTBA IO IKCILIyaTAIAH.

9.1.1 Ompezenesre OCHOBHON OTHOCHTENBHOM IIOrPEITHOCTH H3MEPEHAA BUOPOYCKOPEHHUS.

3azars Ha STATOHHOM BHOpoycTaHoBKe Ha 6a30Boi gactore 80 I'il 3HAYCHHMS BHOPOYCKOPEHHUA
He MeHee dYeM B IIMTH TOYKAX, PABHOMEDHO pACIOIOKEHHBIX B JIMAalasOHe W3MEPEHHH
BHOPOYCKOpEHHs, BKIIOYAS BEPXHMM M HIDKHHH IIpeleNbl JuWanasoHa HsMepenmid. Msmepennoe
3HAueHWEe BHOPOYCKOPEHHS KOHTPOJMpPOBAaTh Ha JHCIJEe KOMIBIOTEpa CHCTeMEL B ciydae
IOIKITIOUEHH s TOBEPSIEMOTr0 KaHala K YHU(HIMPOBAHHOMY TOKOBOMY BBIXOIY, H3MEPEHHOC 3HAUCHHE
KOHTPOJIHPOBATH TaK )K€ Ha TOKOBOM BEIXOZE.
Paccumrare IS KaXKJOrO 3aJaBacMOro 3Ha4eHHA BHOPOYCKOPEHHS OTHOCHTEIBHYIO
TIOTPEMIHOCTE U3MepeHuit o dopmyre (1):

y:fiﬂ__ﬁxwo% M)
al
rae Aww — H3MEPEHHOE 3HaueHHWEe BHOPOYCKODCHHS C H3MEPHUTEII BHOpallMd 10 MOHHTODPY

KOMITBIOTEPA CHUCTEMEL,
Aszy — 33/1aBaEMOE 3HAYEHHE BEOPOYCKOPEHHS Ha STAIOHHON BUOPOYCTaHOBKE.



B cnydae NOAKITIOUEHHS IOBEpSEMOIO KaHala K YHH(QHUIMPOBAHHOMY TOKOBOMY BBIXOZY
paccuuTarh IS KaKIOTo 3aJaBaéMOr0 3Ha4eHHsS BHOPOYCKODEHHS OTHOCHTENBHYHO MOIPENIHOCTE
H3MEpPEHHI aHaIOrOBOTO BEIXOZa o hopmyine (2):

y= %3%—1 %100% )
X

rae Az — 380aBaeMoe 3Ha4eHHe BHOPOYCKOPEHUS Ha STATIOHHOH BHOPOYCTaHOBKE;
Ly — Texyiee 3Ha9eHie YHHGUIHPOBAHHOTO CHTHATIA IIOCTOSHHOTO TOKa, MA;
Iy — 3HavYeHue yHUGHUIHPOBAHHOTO CHIHAJIA IIPH HYJIEBOH BHOpaIuHy, MA;
k — xo3¢¢unuent npeobpazoBaHUI U3MEPAEMOTO IIapaMeTpa B aHAJIOIOBBIH CHIHAIL.
W3MepuTEenbHBI KaHal CYMTACTCS IPOMISNIIMM IIOBEPKY IO JaHHOMY IIYHKTY, €CJIH
IIOJIyYeHHOE 3HaYeHHe OTHOCHTEIHLHOH IOrPEITHOCTH He IPEBRIIAET £6 %o.

9.1.2 OmnpenencHue HEPaBHOMEPHOCTH aMILIATYIHO-4aCTOTHOH XapaKTepHCTHKH KaHaaa H3MEPEHUA
BHOPOYCKOPEHWsI OTHOCUTENRHO 6a30B0# gacToTs! 80 I'm.

V3Mepenus DpOM3BOJST B NATH Wik 0onee TOUKaxX AMANa30HA 4acTOT, BKIKOYAsd BEPXHEE H
HIDKHEE 3HA4YeHHs [uana3oHa X 0a30Byl0 4YacTOTY, IPH 3aJaHHOM IIOCTOSHHOM 3HA4YE€HHH
Bubpoyckopenus. Ha gacrorax, rae STaloHHas BHOpOYCTaHOBKa HE IIO3BOJSET MOIYYHUTH 3aTaHHOE
3HAYEHHE BHOPOYCKOpEHHs, MIOIycKaeTcs 3anaTbh Apyroe 3HadeHHe. LI3MepeHHoe 3HAUCHHUE
BHOPOYCKOPEHHS ONPEAEIIETCS 10 MOHUTOPY CHCTEMEL.

3HaveHAs HepaBHOMEPHOCTH BEMHCIIIIOT IO GopMmyie (3):

5=."‘_i.;cﬁx100% 3)

6

rae k; — xo3ddunuenT npeobpazoBaHus Ha 3aJaHHOM JacTOTe;
ks — k03¢ dupenT npeodpasoBanusd Ha 623080 gactore 80 I'm.
Koabdunment npeobpazosanus ki, ks Beraucisiercs mo Gopmyie (4):

A
e )

rae Ay — K3MEPEHHOE 3HaYeHHEe BUOPOYCKOPEHHUS;
Asap — 381aHHOE 3HAYCHHE BHOPOYCKOPEHHUS.

[ToBepka MO [JAHHOMY IIyHKTY CUYHTaeTCs IPOMIECHHOH, €CIH IIONyYeHHEIE 3HAYCHUS
HEPABHOMEPHOCTH aMIUTATYIHO-4aCTOTHOM XapaKTepUCTHKH KaHala M3MEpPEHHs BHOPOYCKOpEHHS
oTHOCUTENLHO YacTOoTH 80 ' He IPEBEIIAIOT:

—B JHana3oHe 9acToT oT Fy; 1o F ' (yxazans! B maciopTe), £3,5 ab;

—B [Aana3oHe 9acToT oT 2-F, ;mo 0,5-F3 I'm, £1,5 nb.

9.2 Omnpeaenenne METPOIOTHIECKAX XaPAKTEPHCTHK KAHAIOB H3MEPEHUA BHOPOCKOPOCTH.

Cobparb cxeMy NOAKIIOYCHHH ¥ MONKIFOUMTHCS K CHCTEME COTTIACHO pasieny «METO/IbI
W3MEPEHUWM » (11. 2.3.2) pyKOBOJCTBA 10 SKCILIyaTallHH.

9.2.1 Omnpenenenye 0CHOBHON OTHOCHTEIBFHOM NOIPENIHOCTH H3MEPEHHH BHOPOCKOPOCTH.

3ajaTh Ha 3TAlOHHOR BHOpOycTaHOBKe Ha 6a30Boit gactoTe 80 I'l 3HaueHHS BHOPOCKOPOCTH
He MeHee YeM B IIITH TOYKaX, PABHOMEPHO PACIIOJNIOKEHHEIX B JHAIIa30HE H3MEPEHHH BHOPOCKOPOCTH,
BKIIIOYAS BEPXHHM W HIKHAM Tpeleibl [Warna3oHa W3MepeHHH. VsmepenHoe 3HaUCHHE
BUOPOCKOPOCTH KOHTPOJIMPOBATH II0 MOHHTOPY CHCTEMBI. B cilydae IOAKIIOYEHFS NOBEPSIEMOIO
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KaHala K yHUGHUIIPOBAaHHOMY TOKOBOMY BBIXOIY, H3MEPEHHOE 3HAUEHHE KOHTPOIHPOBATE TAK JKe Ha
TOKOBOM BBIXOZE.

PaccumtaTh U1 KaKIOTO 33aBaeMOr0 3HA4YEHHs BHOPOCKOPOCTH  OTHOCHTEJBHYIO
[TOrPEeIHOCTE H3Mepenuii o Gopmyne (5):

VPBM —V;aﬂ 0

san

e Viswy — M3MEpEeHHOe 3Had9eHHe BHOPOCKOPOCTH C H3MEPHUTEN BUOPAIMHU 110 MOHHUTOPY CHCTEMEL;
V3az — 3a11aBaEMO€ 3HaYeHHE BUOPOCKOPOCTH Ha STATOHHOH BHOPOYCTaHOBKE.
B crnyyae moakmrOYeHHS MOBEPSEMOro KaHala K YHH(UIMPOBAHHOMY TOKOBOMY BEIXOZY
pacCUdTaTh IS KKAOTO 3aJaBaeMOro 3Ha4eHHS BHOPOCKOPOCTH OTHOCHTENBHYIO IIOTPEIIHOCTH
H3MEPEHUH aHAJIOTOBOTO BhIX0/a 0 hopmyie (6):

7

y= L=t 1 151009% (6)

Ve @

rae Vi; —3amaBaeMoe 3HadeHre BHOPOCKOPOCTH Ha STAJOHHOH BHOPOYCTaHOBKE;
Iy — TEKYINEE 3HAYECHHE YHH(DHUIIMPOBAHHOTO CUTHAJIA TIOCTOSIHHOIO TOKA, MA;
Iy — 3Hagenue yHUGDUIEPOBAHHOTO CHTHAIa IIPH HyJIEBOH BUOpaluu, MA;
k — ko3¢ durmenT npeodpazoBaHus H3MEpAEMOTo IapaMeTpa B aHAJIOTOBBIN CHIHAIL
V3MepuTenbHbIA KaHaN CYUTaeTcs IPONIEHININM IIOBEPKY IO HAHHOMY IIYHKTY, €CIH
IIOTyYeHHOE 3HAYECHIHE OTHOCHTEIBHOMN MOIPENIHOCTH He IIpeBhImaeT £6 %.

9.2.2 Onpenesenne HEPAaBHOMEPHOCTH aMIUTHTYIHO-9aCTOTHOH XapaKTEPHCTHKH KaHalla H3MEPEHHS
BHOPOCKOPOCTH OTHOCHTENBHO Oa30Boif wacToTs! 80 111

V3MepeHus TpOM3BOAAT B IATH MM Ooliee TOYKaxX QUara3oHa YacTOT, BKJIKOYas BEPXHEE H
HIJKHEe 3HAYeHHWS [Wama3oHa U 0a3oByK YacTOTy, IpPH 3aJadHOM IIOCTOSHHOM 3HAYCHUH
Bubpockopocty. Ha wacrorax, rie 3TanoHHas BHOPOYCTaHOBKA HE IO3BOJIAET IIONYIHTH 3aJaHHOE
3HadeHWe BHOPOCKOPOCTH, MONyCKaeTcs 3alaTh Opyroe 3HadeHue. L3Mepennoe 3Ha4YeHHE
BAOPOCKOPOCTH OIPENESIETCS 10 MOHUTOPY CHCTEMEL

3Ha4YeHNS HEPaBHOMEPHOCTH BEIYUCISIOT IO Ghopmyie (7):

5=~15;—k‘-5—x100% (7)

6

rie k; — ko3 dunuent npeobpazoBaHus Ha 3aJaHHOH JacTOTE;
ks — k03 dunuent npeodpazosanus Ha 6azoBoi yactoTe 80 I
KosddurmpenT npeobpazoBanus ki, ks BeIaucigeTcs 0 opmyne (8):

V
k = HIM (8)

rae Vs — H3MEpeHHOe 3HAYeHHE BUOPOCKOPOCTH;
Vian — 38JaHHOE 3HaYEeHUE BHOPOCKOPOCTH.

IloBepxa O JaHHOMY IIYHKTY CUHTAaeTCd IIPOMIACHHOH, €CIH IIOJy4E€HHBIE 3HAYCHHUS
HEPABHOMEPHOCTH aMIUIMTYIHO-JaCTOTHOM XapaKTepHCTHKM OTHOcHTenbHO dacToTel 80 [ me
MIPEBBIIIAOT:

—B JIHama3oHe 9acToT OT Fy no F; ' (ykazausl B macopre), £3,5 1b;

—B JMana3oHe 9acToT oT 2-Fy 1o 0,5-F; I'n, £1,5 nb.
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9.3 Onpenenenne METPOJIOTHIECKHX XapaKTepHCTHK KaHAJI0B H3MepeHH i
BHOponepeMenmeHHs.

Jliist A3MEPHUTENHHOTO KaHalla ¢ JaTIMKOM abCoMoTHOR BrOpanyy co0patk cxeMy TIOIKITFOYEHH
W TIOAKIFOYATECS K cucTeMe cormacHo pasfiery «METOJIbI W3MEPEHHWM» (1. 2.3.2) pykoBoncTBa
II0 SKCILTyaTal{H. _

TN A3MEpUTENBHOrO KaHATA C JATYAKOM OTHOCHTENbHOH BHOpamuu cobpatb CXeMy
TIOIKITIOYEHHH ¥ MOIK/IIOIATECS K cHeTeMe cornacHo pasaery « METO/IbL MU3MEPEHUM» (. 2.3.3)
PYKOBOJICTBA IO 3KCILIyaTallHH.

9.3.1 OmpeneneHre OCHOBHON OTHOCHTEIBHO MOTPENIHOCTH H3MEPEHHH BHOpPOIIEPEMEIICHHUS.

3amare Ha OTAIOHHOW BHOpOycTaHOBKe Ha OasoBod wactore 40 I 3HadeHHA
BHOpOIIEpEMENIEHAS He MEHee 9eM B IIATH TOYKaX, PaBHOMEDHO DACIONOXCHHBIX B JMANA3OHE
H3MepeHuii BUOPONEPEMEIeHNs, BKIIOYas BEPXHHH ¥ HIDKHHE Mpeeibl NuanasoHa HU3MEPEHUH.
3Mepesnoe 3HaUeHKHe BHOPOIEPEMEMEHHS KOHTPOIMPOBATh HA MO0 MOHUTOPY CHCTEMEL B cmyuae
TIOJKITIOYEHHS TIOBEPSEMOTO KaHala K YHEHUIHPOBAHHOMY TOKOBOMY BEIXOIY, H3MEPECHHOE 3HAICHUE
KOHTPOJIMPOBATH TaK K€ Ha TOKOBOM BBIXOJIE.

PaccumTars ISl K@XKIOTO 3aJaBaeMOT0 3HA4YeHHS BHOpOIEpEMEINeHHs OTHOCHTENLHYIO
TIOTPEIHOCTE H3MepeHu# 1o dopmyie (9):

S-S
y=—"0x100% 9)

3an

e Sy — W3MEPEHHOE 3HadeHWe BHOPOIEpEMENIEHHS C W3MEpHUTENs BHOpAM{ N0 MOHHTOPY
CHCTEMB];
Ssan — 33/1aBAEMOE 3HAYEHHE BEOPOIIEPEMEIEHNs Ha STAJOHHOH BHOPOYCTAaHOBKE.
B ciydae ITOAKMIOYEHHs IIOBEPSEMOr0 KaHala K YHHQHIHPOBAHHOMY TOKOBOMY BBIXOZY
PAacCYHTATE NS KXKIOTO 3a/jaBagMOr0 3HAYeHHs BUOPOIEePEMEIIeHNs OTHOCHTEIBHYIO MIOTPEIIHOCTE
F3MepeHHi aHaIorOBOro BeIxoza mo hopmyie (10):

IHBM —[0

-1 |x100% : (10)

Span X

r71e Shay —3a/[aBAEMOE 3HAYEHHE BUOPONIEPEMETIEHHs Ha STAIOHHOHI BUOPOYCTaHOBKE;
Ly — TEKyIIEE 3HAYECHNE YHU(QHAIAPOBAHHOIO CHIHANA IIOCTOSIHHOTO TOKa, MA;
I — 3HAYeHre YHE(GHUIMPOBAHHOTO CATHANA IIPH HYJEBOH BUOpaLmH, MA;
k — xosddunpent npeodpazoBaHHd H3MEPAEMOro IapamMerpa B aHAJIOrOBEIN CATHAIL
VaMepHTENbHBI KaHAl CYHTACTCS MpPOIMIEANIMM IOBEPKY IO JAHHOMY IIYHKTY, €CIH
[OIyYEHHOE 3HAUSHHE OTHOCHTENFHOH [OTPEIIHOCTH HE IPEBBIIACT +6 %.

9.3.2 OmpeneneHue HEPABHOMEPHOCTH aMIUTHTYAHO-4aCTOTHOH XapakTepUCTHKA KaHala M3MEPCHIA
BHOPOIEpEMENIEH S, OTHOCHTENEHO 6asoBoti gacToTs! 40 I

M3aMepeHus MPOU3BOMAT B ISTH MM Oojlee TOYKax NHANa3OHA 9acToT, BKIIOYAA BEPXHEC M
HIDKHEEe 3HAYeHMs [Mama3oHa W 0a3oByK YacTOTy, [pH 3aJ@aHHOM IIOCTOSHHOM 3HAUCHHM
BrGpomepementenus. Ha gacToTax, I/ie 3TajOHHAS BEOPOYCTAHOBKA HE [O3BOJLICT IOy THTS 3aaHHOC
3HAueHWEe BEOPOIEpEMEIICHHS, NOMyCKaeTes 3ajaTh APYroe 3HadeHue. II3MepeHHOE 3HAYCHHC
BHOPOIEPEMENICHAS OIPENEIIIETCS 10 MOHUTOPY CHCTEMEL

3HaYeHHs HEPABEOMEPHOCTH BEMHCIIOT Mo hopmye (11):

5:5;_’1‘%100% (11)

6
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rje k; — xoaddunuenT npeobpazoBaHus Ha 3aJaHHOR YacTOTE;
ks — xoadduuent npeobpasopanus Ha 6azoBoi yactore 40 I'm.
Koaddunuent npeobpazopanus ki, ks Beraucisercs no gopmyne (12):

S
= D
5 (12)

Jan

rae Sysy — U3MEPEHHOE 3HaYCHHE BHOPOIIEpEMEIECHHS;
Ssax — 3aIaHHOE 3HAYEHHUE BUOPOIIEpEeMEIICHHS.

IMoBepka MO [JAHHOMY IYHKTY CYHTaeTCA IIPOMICHHOW, eCiH IONy4YCHHBIE 3HAYCHHA
HEpPaBHOMEPHOCTH aMILTHTYJHO-YaCTOTHOM XapaKTePHCTHKH OTHOCHTenbHO dactotel 40 I'm He
IIPEBBIIIAIOT:

—B ManasoHe 9acToT oT Fy 1o Fy ' (ykazausl B nacmopte), £3,5 ab;

—B AMana3oHe 4acToT ot 2+Fy mo 0,5-F5 I'm, 1,5 ab.

9.4 OmnpenejeHne METPOJIOTHIECKAX XapaKTEePHCTHK KaHAIOB H3MEPEHHI 3a30pa.

Cobpars CcxeMy NOAKIIOYEHHH M MOAKIIOYATECH K CHCTEME COITACHO pasieny «METOJbI
MU3MEPEHUM » (11. 2.3.4) pyKOBOACTBA IO SKCIUTyaTallHH.

9.4.1 Ompenenenne OCHOBHON IPUBEAECHHOH NOIPEIIHOCTH KaHalla H3MEPEHHUS 3a30pa.

3amaTh Ha IOCTHPOBOYHOM IPHUCIOCOONCHHN 3HAYEHHs 3a30pa HE MEHEE 4YeM B IATH TOYKaX,
PAaBHOMEPHO DACMONOKEHHBIX B IMaa3’oHe H3MEPCHHH, BKIKOYasd BEPXHUH W HIDKHHA IPENCINEI
JMana3oHa H3MepeHui. VaMepeHHOe 3HaYeHue 3a30pa KOHTPOIMPOBATH IO MOHHTOPY CHCTeMbL B
cly4ae MOJKIIOYEHHs IIOBEPSIEMOTO KaHajga K YHH(GHIMPOBAHHOMY TOKOBOMY BBEIXOIY, H3MEPEHHOE
3HadeHHe KOHTPOIUPOBATh TaK 3KE Ha TOKOBOM BBIXOJIE.

OCHOBHYIO IIPHBEEHHYIO MOTPEITHOCTE OMpenessioT o hopmynam (13) u (14):
IS KOMIBIOTEpa

n

S, -8,
8, =i x100% 3
5.8, =)

B H

JUTs YHE(QHIHEPOBAaHHOTO curHana 4-20 MA

S Li=1, 5-5, x100% (14)
y ]B_IH SB_SH

rie S, — MoKasaHue Ha KOMITBIOTEPE CUCTEMBI, MM;

S; — mokasanue Ha IPUCIOCOOIEHHH, MM;

Ss — BepxHee 3HAYCHUE THaNa30Ha H3MEPEHUH, MM;

Sy — HHYKHEE 3HAYEHNe THana3oHa U3MEpeHUH, MM;

I, — yauuIHpOBaHHEIM CHIHAT IOCTOSHHOIO TOKA, MA;

I, — BepxHee 3HAYEHHE IIKAIBI TOKOBOTO YHHGHIIMPOBAHHOTO CHIHANA, MA;

I, — H¥DKHEEe 3HAYCHHE MIKAIBI TOKOBOI'O YHU(DHIMPOBAHHOTO CHIHANE, MA.

V3MepuTenpHEI KaHAl CYMTASTCS MNPOINEJIIMM TIOBEPKY II0 JAaHHOMY MYHKTY, €CIH

[OJIydeHHOE 3HAYEHHE TPHBEIEHHOMN IOTPENIHOCTH He TIpeBsimaeT +2 %.
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9.5 OmnpexeleHHe MeTPOJOTHYECKAX XAPAKTEPHCTHK KAHAJIOB M3MEPeHHH 9acTOThI
BpalleHH.

Vcranosuts npeobpasosatens TIK-DSA m3 KOMIUIEKTa CHCTEMBI Ha CTEH[ JTaJOHHBIH IId
3a[laHMs 9acTOTHl BPAIIEHUs COTJIACHO CXeMe NMOAKITIOYEHHH M MOAKIIOYHTHCS K CHCTEME COIJIACHO
pasneny « METOZIBI USMEPEHUWM» (1. 2.3.5) pyKOBOJICTBA 110 9KCITyaTalliH.

9.5.1 Omnpenenenre OCHOBHOH a0COMOTHOM MOrPEIHOCTH H3MEPEHHH JaCTOTH! BPaIllCHHS.

3amaTh 3HAYEHMS YACTOTHI BpAIEHHs B HECKONBKHX TOYKax (HE MeHee [ATH) [JHamnasoHa
H3MEpEHHi, BKIII0Yas BEpXHEe M HHJKHEE 3HAYCHHS TUana3oHa.

VzMepeHHOEe 3HAYEHHE YACTOTH! BPAleH s KOHTPOIMPOBATh [0 MOHHTOPY CHCTeMEL B caydae
HOAKIIOYEHH s IIOBEPAEMOro KaHala K YHH(PHUITIPOBAHHOMY TOKOBOMY BEIXOZLY, MU3MEPEHHOE 3HAUCHHE
KOHTPOJIUPOBATH TaK K€ HAa TOKOBOM BBEIXOJE.

3HageHde OCHOBHOW  a0COMOTHOW  IOTPEIHOCTH  HM3MEPEHHMS  HacTOTBL  BpallEHHA
paccuuThBaioT o dopmyne (15):

Ay=N_,—N (15)

rae N, wsv — U3MEPEHHOE 3Ha4YECHUE JaCTOTEI BPAIICHH A,
Ng;m — 3aJaHHOE 3HAYECHHE YacTOThI NCPEMEHHOTO HAIIPSIKEHI.
I[JISI YHHCDHHHPOBB,HHOFO TOKOBOT'O BBIXOJa H3MEPEHHOE 3HA4YCHHE Nmm BBIYHCIIAIOT II0

bopmyne (16):

N, =m0 (16)

171e Jusy — TEKyIee 3HaUeHHe yHU(DUIUPOBAHHOTO CHIHAJIA IOCTOSHHOTO TOKa, MA;
Iy — MEHUMaIEHOE 3HaYEeHNHE YHU(DHIHPOBAHHOTO BBIX0/1a, MA;
k — xo3dduimenT npeobpazoBaHus H3MEPSEMOro IIapaMeTpa B aHAOTOBBIH CHIHAIL
IToBepKa IO JAHHOMY IMyHKTY CUMTAETCs IPONIECHHOM, eCIH NOTyYeHHEIE 3HAYCHHsT OCHOBHOM
abCOMOTHOH MHOTPENIHOCTH M3MEPEHHs YacTOTHl BpAlICHHs B KaKIOM TOYKE HE MPEBBIIAIOT

+(0,5+(N,,, x0,001)), roe Nys — H3MEpEHHOE 3HAYCHHE JaCTOTEI BPAIICHNS B JAHHOH TOUKE.

9.6 Onpeselenne MeTpoJOrHYeckux xapakrepucTuk kananos IEPE (ICP)

Cobpats cxeMy MOAKITIOYEHHH M MOJKIIOUMTHCS K YCTPOHCTBY COINAcHO Pasieiy «METO/IbI
U3MEPEHWW » (1. 2.3.6) pyKOBOZACTBA IO IKCILTyaTallHH.

9.6.1 Ompesenenre OCHOBHON NPHUBENCHHON MOrPEITHOCTH M3MEPCHHUs HANPSDKEHHS MOCTOSHHOTO
TOKA.

3amaTh Ha BXOJE NMOCTOAHHOE HAmpsoKeHue Usyy B Auanasone oT 0 no 20 B me meHee yeM B
IITH TOYKAX, PABHOMEPHO PACIOJIOEHHEIX B JHAalla3’oHe H3MEPEHHMs, BKII0UAs BEPXHUH H HIDKHHH
npenensl. VisMepeHHOe 3HAYCHHE MOCTOSHHOTO HAmpsDKEHHsS Uysy KOHTPOIHPOBATH IO MOHMTODPY
CHCTEMHL. B ciiydae MONKIOYEHHMS IIOBEPAEMOrO KaHana K yHH(QHUIMPOBAHHOMY TOKOBOMY BEIXOTY,
M3MEpEeHHOE 3HAYEHHE KOHTPOIHPOBATh TaK e Ha TOKOBOM BEIxone. Ilepecuer mokasaHmi TOKOBOTO
BEIXO/Ia B H3MEPEHHOE 3HAYCHHE IIPOU3BOAUTCS Mo Gopmyie (17):

I —1
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1€ Ly — TEKYIISE 3HAUCHHE YHHGUIUPOBAHHOTO CHTHATIA TOCTOSHHOTO TOKa, MA;
I — 3HAYEHHE YHA(DHIMPOBAHHOTO CHTHANIA IIPH Hy/IeBO# BuGpaumu, MA;
k — xoadhuIEenT MpeodpasoBaHms H3MEPIEMOTO IapaMETPa B aHATIOTOBEIN CUTHATL.
3Ha4eHHAs OCHOBHOM NPHBEIEHHOH IOIPEIIHOCTA W3MEPEHHs IOCTOSHHOrO HATPKCHHA
BEIGUCIISIOT o Gopmyrne (18):

u -U
Yo, = MM x100% (18)

rae Usyy — 381aHHOE 3HAYEHHE IIOCTOSHHOTO HAIIPSDKCHHS,
Ussy — H3MEPEHHOE 3HAYEHHE IIOCTOSHHOIO HAIIPSDKCHHA,
Umax — BEpXHEe 3Ha4EHNE THANa3oHa M3MEPEHUHN MOCTOSHHOIO HAPSDKEHUA = 20 B.
IToBepKa TI0 AAHHOMY IIyHKTY CUMTAETCS MPOAIEHHOH, €CIIH TOJTyCHHbIC 3HATCHHA OCHOBHOI
IIPUBE/IEHHON MOTPEITHOCTH H3MEPEHHS IOCTOSIHHOTO HAIIPSDKEHHS HE TIPEBBIIIAIOT +0,5 %.

9.6.2 OmpejelieHne OCHOBHOW IPHBEJIEHHOH W OTHOCHTEIBHOH MOTPEIIHOCTeH M3MEpEeHHUs
HaITPsOKEHHS [IEPEMEHHOTO TOKa M QH3MISCKON BETMIMHbI Ha 6azogoit gacrote 80 I'11.

3amaTh Ha BXOAE IepeMeHHoe Hampsokenue Usy Ha Gasosoit wactore 80 I'm, B JmamasoHe
ot 1 mo 3500 MB (CK3) me MeHee YeM B IIATH TOYKAX, PABHOMEPHO PACMOJIOKEHHBIX B JHAIA30HE
M3MEpPEHNs, BKIIOYAs BEPXHHMI M HIDKHUE npenensl. FIsMepeHHOE 3HAYCHHE KOHTPOJIMPOBATH IO
MOHHATOPY CHCTEMEL B ClTydae MOAK/IOYEHHsS HOBEPAEMOTO KaHala K yHHQUIMPOBAHHOMY TOKOBOMY
BLIXOZLY, H3MEPEHHOE 3HAYEHHE KOHTPOIUPOBATh TaK JKe Ha TOKOBOM BEIXOZIE. 37IECh U Jayiee MOX «el.
H3M.» TOHHMAIOTCS €IMHMIEI H3MEpEHHs QHU3NIECKON BEJIMYMHE], HAIIPUMED, M/c%, MM/C, MKM ¥ T.1.
Buavenue (GHM3NYECKOM BENMYMHEl BEMYHCIAETCH W3 3HAYCHHS NEPEMEHHOrO HANPDKCHHA ITyTEM
nenenns Ha ko3 duipent npeobpazopanus KIL

st mEama3oHa 3aqaHAbX 3Hadennit ot 1 1o 1000 MB (CK3) paccuuTars 3HaTCHAS:

—OCHOBHOM TIPMBE/IEHHOM MOTPEITHOCTH M3MEPEHHS NEPEMEHHOr0 HANpPSUKCHUS 110 bopmyne
(19);

—OCHOBHOW IPHMBENCHHOH MOrPEIIHOCTH H3MEpeHHs (GU3MIECKOH BEMMIUHBL (¢ yuerom
ko3¢ dunuenta npeodpasosanus) mo hopmyie (20).

Uu. -U
VU == 100% (19)
x KIN-U.
Y g = U s x100% (20)

max

rae Usey — 331aHHOE 3HAYEHHE IIEPEMEHHOTO HANPKECHNS,
Uy — A3MEPEHHOE 3HAUEHNE [IEPEMEHHOTO HaAIIPSDKEHN,
Ay — A3MEPEHHOE 3HaYCHHE QU3HYECKON BEIMIHHBL;
Unpax — BEpXHeE 3HAYECHHE [MAIIa30Ha H3MEPEHHUN EPEMEHHOr0 HAIPSUKCHI = 1000 MB (CK3).
KIT — ko3 dunpenT npeobpazopaHus IEPEMEHHOTO HAIPSDKEHUS B (hU3NYECKYIO BETHYHHY.
11 AHana3oHa 3aJaHHbIX 3HageHni ot 1000 no 3500 MB (CK?3) paccuuTaTh 3HAYEHHUI:
—OCHOBHO# OTHOCHTENBHOM OrPENIHOCTH U3MEPEHHs IIEPeMEHHOTO HANpsDKEHHs 110 hopMmyre
(21);
—OCHOBHOM OTHOCHTENBHON MOTPENIHOCTH H3MEpeHHs (U3HJecKOH BENMIMHEI IO GopMyre
(22).

U —U,
5, =— M y100% 1)

3an
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(A xKII)-U,
5Am,,m =

= x100% (22)

3an

re Ussy — 381aHHOE 3HaUEHHE IEPEMEHHOT0 HAIPKEHHS;

Ussy — U3MEPEHHOE 3HAUCHHE IEPEMEHHOTO HAIIPDKEHHS;

A sy — A3MEPEHHOE 3HAUEHNE QH3MIECKOH BEIUIHHEL,

KIT — x03ddumuent npeobpazopanus EPEMEHHOT0 HAPIKEHNA B (u3MgeCKyIO BEIHIHHY.
IToBepKa O JAHHOMY IIyHKTY CIATAETCs IPOAICHHOM, €CIIH TNOIyICHHBIC 3HAUCHHS:
—OCHOBHO# TIPHBEJICHHOMN IIOrPEITHOCTH M3MEPEHHs [EePEMEHHOrO HANPDKCHUA B THANA30HE

3amaHHEIX 3Ha9eHni ot 1 1o 1000 MB (CK3) He npessumaioT £1 %;

—OCHOBHOMW IIPHBEIEHHON IOTPEIIHOCTH H3MEpEHHs (HU3HYECKOH BETMYUHBI C YiICTOM
xosbduuienTa Ipeodpa3oBaHus B AMalla30HE BXOMHEIX 3Havennit Mo Hanpsokenuo oT 1 o 1000 MB
(CK3) e npepsimrator £1 %o;

—OCHOBHOM OTHOCHTENBHOM MOrPEITHOCTH H3MEPEHHUs EPEMEHHOI0 HAlPSUKCHNS B IHAIId30HE
samamHbX 3gazennii ot 1000 go 3500 MB (CK3) He mpesbimaroT +1 %;

—OCHOBHOH OTHOCHTEIBHON IIOTPEIIHOCTH H3MepeHHs (HU3MYeCKOH BEJIMYMHBEL C YIETOM
xoadhupenta npeobpa3oBaHus B AMaNa30OHe BXOJHBIX 3Havenuit o Hanpsokenuioo o1 1000 xo 3500
MB (CK3) ue npepsimatoT =1 %.

9.6.3 OmpenencHre HEPaBHOMEPHOCTH AMIUTATYIHO-4aCTOTHOM XapaKTEPUCTHKH OTHOCHTEIBHO
6azosoii gacToTsl 80 I'1I.

V3aMepeHns OpOU3BOLAT B IATH MMM Gojnee TOYKAX [HAIa30oHA HaCTOT, BKIOHAS BEPXHEC H
HIDKHee 3HAYeHHMs IWama3oHa W 0a30ByH0 9acTOTy, IIPH [OCTOSHHOM 3HAYCHHH BXOIHOTO
HEePEMEHHOTO HANPSLKEHUS Uy U3 AUaNIa30Ha OT 2000 mo 3500 MB (CK3).

3HaYeHHs HEPABHOMEPHOCTH BEIYUCILIOT 10 hopmye (23):

5=5"%s L 100% (23)

k6

e k — xoahduuent npeobpa3oBanms Ha 3a{aHHON JaCTOTE;
ks — koo duEenT npeobpazosanus Ha 6azoBoi gacroTe 80 T
Kosddumment npeobpazosanns ki, ks BEIUCILETCS 110 hopmyIe (24):

e
U

3an

(24)

e Ay — H3MEPEHHOE 3HadeHNe QU3HUECKON BETHIHHEL,
Usax — 38/ITAaHHOE 3HAYEHHE NEPEMEHHOTO HAIPDKCHNS.

[ToBepka IO [aHHOMY IIyHKTY CYHTaeTCH IPOWIEHHOM, eCH HONy4YEHHBIE 3HAYCHUI
HEPAaBHOMEPHOCTH ~ aMIUIHTY[HO-YaCTOTHOM — XapaKTEPUCTHKH  IIpH H3MEPEHUH IIEPEMEHHOTO
HaIpsDKeHHs. OTHOCHTENEHO 4acToTh! 80 Il He MPEBRIIAIOT:

—B auana3oHe 9acToT oT Fy 1o Fy I'm (ykasaHs B nacmopre), £20 %o;

—p [EanasoHe 4acToT ot 2-Fy 1o 0,5-F; I'm, =5 %.

9.6.4 OmpenencHEre HEPAaBHOMEPHOCTH aMILTHTYIHO-YaCTOTHOM XapaKTEpPUCTHKH OTHOCHTENBHO
6azoBoi uactots! 80 I mpy u3MepeHuH 1 WHTErpana.

V3MepeHus TIPOM3BOIAT B IISITH MM GoJee TOYKax [HAa3soHa 9acTOT, BKIIOUAL BEPXHEE H
HEOKHEe 3HAYGHMs [HAla3oHa M 0a30BYI0 9YACTOTY, IpPH IIOCTOSHHOM 3HAYCHHH BXOIHOTO
[EPEMEHHOr0 HaNPLKEHUA [z, U3 AHana3oHa oT 2000 mo 3500 MB (CK3).

3uaueHus] HEPAaBHOMEPHOCTH BEIYHCIAIOT O opmyIie (25):
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5 =5k 100% (25)

]

rze ki — kooddumuesT npeobpasopanys Ha 3alaHHON YacTOTE;
ks — ko3 ummenT npeobpazopanys Ha 6azoBoi gactore 80 I'm.
Koshduument mpeobpazosanus k;, ks Beraucusercs mo hopmyie (26):

k_AMMXZn'f
U

3an

(26)

1€ Ay — A3MEPEHHOE 3HadeHHe QU3NIECKON BETHIHHEL;
Usan — 33/18HHOE 3HAYCHUE IIEPEMEHHOIO HAIPSKCHUS;
f— 3amaHHas 9acToTa.

[ToBepka MO JAHHOMY IyHKTY CUHTAeTCs NPONICHHOM, €CM TMOJNYYCHHBIC 3HATCHHA
HEPaBHOMEPHOCTH ~ aMIUIMTYIHO-JAaCTOTHOM XapakTePUCTHKH INpH H3MCEPCHHH 1 wuHTerpana
(hu3mdecKoil BETHYMHBL OTHOCHTEIBHO acToTh! 80 I'Il HE MPEBHIIAIOT:

—B [Mana3oHe 4acToT oT Fy 1o Fy ' (ykasaws! B macnopre), 20 %;

—B @ana3oHe 9actoT oT 2-Fy 10 0,5 F, ', +5 %.

9.6.5 OmpeIeneHre HEPABHOMEPHOCTH aMIUIATYIHO-YaCTOTHOH XapaKTEPUCTHKM OTHOCHTCIBHO
fazoBoit yactoTsl 80 'l mpH H3MEPEHUH 2 HHTErpaa.

VaMepeHus IPOU3BOAAT B ISATH MIH Goslee TOYKax [HATasoHa 4acTOT, BKIIOUAL BEPXHEC U
HIDKHEee 3HAUCHHS [Uara3oHa W OasoBYI0 9acTOTy, NpH IIOCTOSHHOM 3HAQUYEHWH BXOIHOIO
IIEPEMEHHOr0 HanpsKeHus Usyy W3 AUamna3’oHa oT 2000 no 3500 MB (CK3). V3meperHOE 3HaueHHE 2
pHTerpana GU3MIeCKod BEIUYHHBI Ay KOHTPOIRPOBATH HA THCILIEE KOMIBIOTEPA CHCTEMBL.

3HAUeHNS HEPaBHOMEPHOCTH BEITHCILIOT IO dopmyite (27):

5 =5k L 100% @7)

6

rze ki — xodddurment npeobpa3oBanys Ha 3a/[aHHOH YacTOTe;
ks — xoathumHenT npeobpazosanus Ha 6a30BOH YaCTOTE 80 I'm.
Koabdumuent npeobpasoasus ki, ks BEIIHCIAETCS TIO dopmyne (28):

= Ao x(2m f)
U

3an

(28)

1€ Ay — A3MEPEHHOE 3HAYECHHE IIEPEMEHHOTO HATIPDKECHUS,
Usan — 33JIaHHOE 3HAICHHE TIEPEMEHHOTO HAIPSKEHI,
f— 3amaHHasg 9acTOTA.

[loBepka II0 [JAaHHOMY IIYHKTY CUYHTaeTCs IpOMJEHHOM, €CTH TONYICHHEIC 3HAYCHHI
HEPABHOMEPHOCTH  AMIUIHTYJHO-JACTOTHOM — XapakTepHCTHKH TpPH  H3MCPCHUH 2 w@HTerpala
(u3rgecKOil BETHIMHB! OTHOCHTENBHO TaCTOTEI 80 I'1[ He TIPEBEIIIAIOT!

—p m@amasoHe gacToT oT Fy 10 Fy I' (yKasaHEI B IaCIIOPTE), +20 %;

—B JIMANA30HE YacToT oT 2+Fy mo 0,5-F; I'm, =5 %.
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9.7 Omnpenejenne MeTPOJOrHIECKAX XaPAKTEPHCTHK KAHAJIOB H3MePeHHH HANPAKEHH

Cobparb cxemy OJIK/TFOYEHAH W TOAKIIOUNTECA K yeTpolicTBy cornacHo pasaerny «METOJIBI
W3MEPEHUM» (1. 2.3.7) (BXO[ 110 HAIPSDKEHHUIO) PYKOBOJICTBA 10 SKCILTyaTalluH.

9.7.1 Omnpenenenye OCHOBHOH IPHBEJCHHON NMOTPEITHOCTH H3MEPEHUS HANPDKECHHS IOCTOSHHOTO
TOKA.

3amaTh Ha BXOJE NOCTOSHHOE Hampsykenue U,y B AuanaszoHe or 0 mo 20 B me menee 9eM B
TSTH TOYKAX, PABHOMEDHO PACTIONIOKEHHBIX B [HAlla30He M3MEPEHUs, BKIIOYasd BEPXHUH H HIDKHUH
npenensl. M3MepenHOe 3HaYeHHE IIOCTOSHHOTO HANPSDKCHHS Uy KOHTPONHMPOBATE MO MOHHTOPY
cucTeMsl. B ciydae MOIKIHOYEHNs [OBEPSEMOro KaHana K YHHQHIMPOBAHHOMY TOKOBOMY BBEIXOLY,
H3MEpEHHOE 3HAYeHNe KOHTPOIMPOBATH Tak jke Ha TOKOBOoM Bhixoze. Ilepecuer IOKa3aHUH TOKOBOT'O
BEIXOJ[a B H3MEPEHHOE 3HaYeHHe IPOH3BOMTCS 1o dopmyre (29):

[y, =—mm 0 (29)

r11e sy — TEKYIIEE 3HAYCHHE YHHQHIMPOBAHHOTO CHIHATA TIOCTOSIHHOTO TOKA, MA;
I, — 3HaYeHre YHEGHIMPOBAHHOTO CHIHANA TIPH HYJI€BOM BEOpalmu, MA;
k — ko3 hurmenT MpeobpasoBaHMs H3MEPAEMOTro apamMeTpa B aHaIOTOBBIN CHIHAIL
3Ha4eHdss OCHOBHOHM NPHUBEICHHOM IOIPEIIHOCTH W3MEPEHHs IOCTOSHHOrO HANPKCHHA
BEMHCISEOT [0 opmyie (30):

Uu -U
Yy =—o——%x100% (30)

rae Usqyy — 331aHHOE 3HAYEHHE IIOCTOSIHHOTO HAIPSKEHHUS,
Upsn — M3MEPEHHOE 3HAYECHHE OCTOSHHOTO HAIIPIKCHHS,
Umax — BEpXHEE 3HAYCHHE THAa30HA W3MEPEHHH IOCTOSIHHOTO HAMPSUKSHHA = 20 B;
I[ToBepka IO JAHHOMY MYHKTY CUMTAETCS MPOH/ICHHOH, €CIIH TIONYICHHEIC 3HATCHIS OCHOBHOH
NPHBEIEHHON IOrPENTHOCTH H3MEPEHUS IOCTOSHHOTO HAPSDKEHKS HE MPEBRIIAIOT +0,5 %;

9.7.2 OmnpeneneHre OCHOBHOHN MOrPENIHOCTEH H3MEPEHHS NEPEMEHHOTO HalPIKCHHA H ¢usuaecKoi
BeIMUMHEI Ha 6a3oBoi gactore 80 I'.

3ajats Ha BXOJIE IlepeMeHHOe HanpsokeHHe Us, Ha 0a30BOH dacToTe 80 I'u, B muamasoHe
or 2 mo 7000 MB (CK3) He MeHee 4eM B IATH TOYKaX, PABHOMEPHO PACIIONOXKCHHBIX B JHAIA30HE
W3MepeHHMs, BKIOYAs BEPXHMM M HIKHWH Inpenensl. [amepeHHOe 3HAYCHHE ICPEMEHHOrO
HanpsoKeHAS Uysy ¥ H3MEPECHHOE 3HAYCHHE u3rUecKOii BEMTHUMHEL Ay KOHTPOIMPOBATE HA IHUCILICE
KOMIIBIOTEpA CHMCTEMEBL. B ciyyae IOOKIIOYCHHS IIOBEPAEMOrO KaHala K YHEPUIIPOBAHHOMY
TOKOBOMY BEIXOJTY, H3MEPEHHOE 3HaYEHUE KOHTPOIMPOBATH TaK JK€ Ha TOKOBOM BRIXOTIC.

Jliist IMama30Ha 3a/[aHHbIX 3Ha9erni ot 2 1o 2000 MB (CK3) paccuutaTh SHATCHHUS:

—OCHOBHOM TIPHBEIEHHOM MOTPENTHOCTH M3MEPEHHs IIEPEMEHHOTO HANPSDKCHAA II0 bopmyne
(31);

—OCHOBHOM TIpMBEINEHHOMW MOTPEIIHOCTH HM3MEPCHU (u3HuecKoll BENMHMHBI (C Y4ETOM
xoadunrenTa npeobpasosanus) 10 Gopmyre (32).

u. -U
W =77 21 100% (31)
_ (AmM X m) - U3

Vit = U 2 x100% (32)

max
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rjie Usyy — 3a1aHHOE 3HAYEHNE IEPEMEHHOI0 HAPSDKEHNS;
Upsy — H3MEPEHHOE 3HAYCHHE IIEPEMEHHOTO HallPsHKEHHS;
A sy — U3MEpEHHOE 3HaYeHre (PU3UIecKoH BeTMYHHE];
Unnax — BEPXHEE 3HAYEHHUE qUAIa30Ha H3MepeHuit nepemensoro Hanpsprerus = 2000 mB (CK3).
KIT — xoaddurpent npeobpa3oBaHus IEPEMEHHOT0 HAPSHKEHHS B QHU3MIECKYIO BETMIHUHY.
Jlns nuanasona 3aaanssix 3aagenni ot 2000 xo 7000 MB (CK3) paccuuTars 3Ha4eHUA:
—OCHOBHOM OTHOCHTEIBHOM MOrPEITHOCTH U3MEPEHHUS IEPEMEHHOTO HAIPHKEHHS 110 hopMyIe

(33);
—OCHOBHOM OTHOCHTEIFHON IOTPEIIHOCTH HM3MEPEHMs (H3HYeCKOH BEMWYHHEI IO hopMyIe

(34).

u. -U
0, =—= B %100% (33)
Uncpeu U
3an
x KIT)-U.
8, = (Ao )~ Vs x100% (34)
epen

3an

rae Usyy — 3aaHHOe 3HAYeHHE IEPEeMEHHOT0 HaPsSKEHHS;
Upsy — B3MEPEHHOE 3HAYEHHE IIEPEMEHHOTO HAIPSHKEHNS;
A sy — U3MEPEHHOE 3HaueHHe (PU3UIECKON BeIMIUHE];
KIT — xoaddument npeodpa3oBaHus IEPeMEHHOTI0 HallpsDKeHHS B QH3HIECKYIO BETHIUHY.
[MoBepka 10 JaHHOMY ITYHKTY CUHTAETCS IPOHIEHHOM, €CIIH MOTyJEeHHEIE 3HAYCHYIS
—OCHOBHOM IIPUBEIEHHOH IOIPEIMHOCTH H3MEPEHMsl IEPEMEHHOIO HANPSKEHUS B QUalla3oHe
3amanHeX 3HageHnH oT 2 1o 2000 MB (CK3) e nperermaroT =1 %;

—OCHOBHOM TPHBEJEHHOM MMOIPENIHOCTH W3MEPeHHS (H3MYECKOH BEIMYMHEI C YYETOM
K03 dunrenTa npeobpa3zoBanys B IHANA30HE BXOJHEIX 3HAUSHHH 110 HampspkeHHIo oT 2 1o 2000 MB
(CK3) me npersmiaroT +1 %;

—OCHOBHOM OTHOCHTENEHOM MOTPENTHOCTH M3MEPEHHs IEPEMEHHOIO HANIPSDKEHHS B IUAIIa30He
3ananuex 3Hagennit ot 2000 xo 7000 MB (CK3) me npepbimaroT 1 %;

—OCHOBHOM OTHOCHTEJBHOM IOTPeNIHOCTH H3MEpeHHS (QU3MUECKOH BENMYHHEI C YIETOM
xoadunuenta npeobpasoBanys B IUala30He BXOIHLIX 3Ha9eHMH 10 Hanpskeruto ot 2000 mxo 7000
MB (CK3) ne npessmarot 1 %.

9.7.3 OmpeneneHue HEPABHOMEPHOCTH aMIUIUTYIHO-JaCTOTHOH XapaKTepHCTHKHA OTHOCHTENIBHO
6azoBoit yactoTs 80 ' Mpy H3MEPEHUH NTEPEMEHHOTO HAIPKEHHS.

VisMepeHps TPOM3BOIAT B ILITH MM OoJee TOUKax NOHMANa3oHa 4acTOT, BK/KOYas BepXHEE H
HIDKHEE 3HAYeHWs [Walma3oHa © 0a30BYI0 4YacTOTy, IpH IIOCTOSHHOM 3HAYE€HHH BXOJHOTO
nepeMeHHOro Hanpsokenust Us,, u3 muamasona or 4000 mo 7000 MB (CK3). M3mepenHoe 3Ha4eHHE
(OH3UIECKOM BETTHIHHBI Ay IO MOHHTOPY CHCTEMEL.

3HaueHNs HEPABHOMEPHOCTH BEIMUCIISIIOT 0 popmyie (35):

5:5;&“00% (35)

6

rae ki — ko3¢ dunment npeobpazoBaHus Ha 3aJaHHOH 9acTOTE;
ks — koo dunueHT npeobpazopanus Ha 6a3zosoi gactote 80 I'm.
Kozt dumuenT npeobpasopanus ki, kg BEMHCIAETCA IO hopmyie (36):
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g
U.

3anm

(36)

11 Aysy — M3MEPEHHOE 3HAYeHHE QH3HYECKOH BeTHIHHE,
Usan — 38IaHHOE 3HAYEHHE NIEPEMEHHOTO HANPSKEHHS.

[loBepka 1O JaHHOMY [YHKTY CYUMTAeTCsi NPOHACHHOH, €CIM TIONYYICHHBIC 3HAUCHHA
HEPaBHOMEPHOCTH aMILTHTYIHO-9aCTOTHOH XapaKTePUCTHKH MPH H3MEPCHHH ¢uzryecKoll BETMIHHEL
otHOcHTEnsHO YacToThl 80 I’ He IIpEBEIMArOT:

—p pranasone 9actot ot Fy 10 Fy ' (ykazaus! B nacropre), +20 %;

—B J@anazoHe 4acToT oT 2-Fy jo 0,5-F; T'n, £5 %.

9.7.4 OmnpeneneHne HEPABHOMEPHOCTH AaMIUTMTYIHO-4aCTOTHOH —XapaKTepHCTHKH (bu3HUECKOH
BENTMYMHE! OTHOCHTENEHO Ga3oBoi wactors! 80 'l py m3Meperuu 1 HHTErpana.

M3MepeHns MPOM3BOLIT B IATH WM Oojiee TOYKAX AMANa30Ha YacTOT, BKIFOUAT BEPXHEC H
HIDKHee 3HAyeHMsd [Hpama3oHa X 0a30BYH dYacTOTy, IPH IOCTOSHHOM 3HAYEHWH BXOIHOIO
IIEPEMEHHOTO HalPsUKCHHS Usgy U3 JMANA30HA OT 4000 mo 7000 MB (CK3) M3amepenroe 3HaueHue 1
HHTerpana QU3HIecKOHi BETHIHHE! Aysy KOHTPOIMPOBATE HA IUCIIES KOMILIOTEPA CHCTEMBL.

3HaYeHNUs HEPaBHOMEPHOCTH BEIYUCILIOT 1o popmyrne (37):

5= ki;kﬁ x100% (37)

6

e ki — koo duImenT mpeodpa3oBaHus Ha 3aJaHHOH YacTOTE,
ks — xo3bdunmenT npeobpasopanus Ha 6a30BOH YaCTOTE 80 I'm.
Koadbdmuent npeodpa3oBanus ki, ks BEITHCIIHETCS TI0 dbopmyme (38):

k_AmMXZﬁf
U

3an

(38)

1€ Ayaw — A3MEPEHHOE 3HAUCHHE PH3AIECKOM BETHIMHEL
Usay — 38IAHHOE 3HAYCHHE EPEMEHHOT0 HAIPSIKCHU,
f— 3ajaHHas 9acToTa.

IloBepka MO JAHHOMY MYHKTY CUHTAeTCHA NpONIEHHON, €CIH IONYICHHBIE 3HAYCHHS
HEPABHOMEPHOCTH aMIUIHTYIHO-JACTOTHOX XAapaKTEPUCTHKH IpPH  H3MEPEHHH 1 wmurerpana
(U3MIECKON BENMINHE] OTHOCHTENBHO JaCTOTH 80 I'11 He MPEBBIIAOT:

—B JHAma3oHe 9acToT 0T Fy 1o Fy 'y (yKa3aHksl B ACHOPTE), +20 %;

—B JHAIa30He 9acToT oT 2-Fy 1o 0,5-F; I'm, 5 %.

9.7.5 OrmpenencHue HEPaBHOMEPHOCTH AMIUTATYAHO-JACTOTHOM XapaKTEpPHCTHKH (H3HICCKOU
BeIHYHHbI OTHOCHTEIBHO 623080 wacToTs! 80 I'1| IpH H3MEpEeHNY 2 HHTETpala.

V3Mepenus NPOM3BOIAT B ISATH WM Oolee TOUKAX [HanasoHa 9acTort, BKJIIOYas BEpXHeEe H
HIDKHee SHAYCHWS JHANA30HA W 0A30BYI0 YacTOTy, IpH MOCTOSHHOM 3HAYCHHM BXOIHOIO
IepeMeHHOro HanpsoKeHus Usyy W3 AuanasoHa oT 4000 no 7000 MB (CK3) Vamepennoe 3Hauenue 2
pHTerpana Gu3MIecKol BETHIHHE! Ays KOHTPOIHPOBATE 10 MOHUTOPY CHCTEMBL.

3HavenHys HEPABHOMEPHOCTH BEIYHCIIAIOT 10 popMyIie (39):

k -k,

8= x100% (39)

6
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rze ki — koadduruent npeobpa3oBaHus Ha 3a{aHHOH JaCcTOTe;
ks — xoa(bdumenT npeobpasosanus Ha 6asosoi gacrore 80 I'L.
Kosddumuent npeobpasosarus ki, kg BEITUCIAETCA IO dbopmyie (40):

= e 011) o

3az

7€ Aysy — A3MEPEHHOE 3HAYCHAE QU3HIECKOH BTN IHHEL,
Usan — 38IAHHOE 3HAICHNE NIEPEMEHHOT0 HATIPSHKCHA,
f— 3amaHHasg 9acTOTa.

IMoBepka MO MJAHHOMY MYHKTY CHUHTaeTCs IpOHJEHHON, €CTH IIOJNYYECHHbIC 3HATCHUS
HEPAaBHOMEPHOCTH ~ aMIUTHTY/IHO-JACTOTHOH ~ XapaKTEepPUCTHKH TIPH  H3MEPCHIH 2  wWHTErpaia
(pU3HIECKOH BETHYMHBI OTHOCHTENIRHO YACTOTHI 80 I'1 He MPEBEIMIAIOT:

—B mUana3oHe 9acTot oT Fy no Fp ' (ykasaHs! B nacropre), £20 %;

—B qUAanasoHe yacToT oT 2-Fy 10 0,5-F; ', £5 %.

9.8 Omnpengenenne MeTPOJOrHIECKHX XaPAKTEPACTHK KAHAIOB H3MepeHHH TOKa

Co6paTE cxeMy IOMKITFOYEHHH M IIOJKIFOYMTECS K YCTPOHCTBY COIJIACHO pasieiry «METO/bL
U3MEPEHWM» (11. 2.3.8) pyKOBOACTBA IO 3KCILTyaTaAI[HH. '

9.8.1 Omnpeesenne OCHOBHOM IIPHBEIEHHOH IOIPENTHOCTH H3MEPEHHUS IOCTOAHHOIO TOKa

3amaTh Ha BXOJE OCTOSHHEIA TOK [y B HANIA30HE OT 0 mo 20 (ot 4 mo 20) MA He MEHEE YEM B
IIATH TOYKAX, PABHOMEDHO DACIIOJIOMKEHHBIX B JHANAa30HE M3MEPCHH, BIIOHal BEPXHUH ¥ HIKHHH
npezensl. M3MepeHHOE 3HAICHNE OCTOSHHOIO TOKA sy KOHTPOITHPOBATE 110 MOHUTOPY CHCTEMBI. B
clTydae MOIKIIOYEHMS TOBEPSEMOro KaHana K VHA(QHITIPOBAHHOMY TOKOBOMY BBIXOZY, A3MEPEHHOE
3HaYeHHe KOHTPOJIMPOBATh TaK JKE Ha TOKOBOM BEIXOZE.

3HaYeHHS OCHOBHOM TPUBEIEHHOM IIOrPENIHOCTH M3MEPEHHs NOCTOAHHOTO TOKA BBIYHCIISIOT
no dpopmyne (41):

I,.-1
7, = 22— x100% 41)

max

e Loy — 33IaHHOE 3HA9EHUE [IOCTOAHHOTO TOKA;
Ly — A3MEPEHHOE 3HAYECHHE IIOCTOAHHOTO TOKA (10 MOHHTOPY CHCTEMEI THO0 TOKOBEIH BBIXO/);
ax — AAATIA30H H3MEPEHHH IIOCTOSIHHOTO TOKA = 20 (16) MA.
[Tosepka IO JaHHOMY IYHKTY CIATACTCA HpOMAEeHHOH, €CIH MOTYYCHHBIC SHATCHHUA OCHOBHOH
IpHUBeIEHHO TOrPEIIHOCTA H3MEPEHHS TOCTOAHHOrO TOKa ge npepsimaioT =0,5 %;

9.8.2 OmpeneneHre OCHOBHOH OTHOCHTETHHOM MOTPEITHOCTH H3MEPEHH NEPEMEHHOro ToKa H
(u3zuIecKol BEMYHHEL Ha 6azosoit gactore 80 I'm.

3anaTh Ha BXOJE MEePEMEHHBIH TOK I, Ha 6a30BOM YaCTOTE 80 ', B muanaszone oT 0,05 mo 5,6
MA (CK3) me MeHee YeM B ILITH TOYKax, PaBHOMEPHO PACIONIOKEHHBIX B JHaNa3’oHe H3MEPEHWH,
BKJTIOYAS BEPXHMH ¥ HIDKHUM IPE/ICIIHL. VM3aMepeHHOE 3HAYEHHE [IEPEMEHHOTO TOKa Ly H H3MEPEHHOS
sHaueHye HU3HIECKOH BETMIMHEL A5y KOHTPOIUPOBATE IIO MOHMTOPY CHCTEMEL.

PaccuuTarh 3HAYEHHUS:

— OCHOBHOM OTHOCHTE/IBHOM IIOrPEIIHOCTH H3MEPEHHMs IEPEMCHHOT0 TOKa o gopmyne (42);

—OCHORHOI OTHOCHTEIHHOH IIOTPENTHOCTH HM3MEPCHHA (u3ugecKod BENHMYHHEL 10 dopmyine
(43).
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I -1
6 .= =2 x100% (42)
i 3an
Kil)-1
5»4.1 = (Ao X KIT) ~ I x100% (43)
epem IBM

rjie L;; — 331aHHOE 3HAUYCHHE IIEPEMEHHOTO TOKa,
Lysn — M3MEPEHHOE 3HAYECHHE IIEPEMEHHOIO TOKA,
Ayy — A3MEPEHHOE 3HAUCHHE QUIHICCKON BEIHMIHHBL,
KII — xo3ddument npeobpazoBaHusi NEPEMEHHOIO TOKA B (pHU3UIECKYIO BEMIHHY.
IToBepka 10 JaHHOMY IIYHKTY CHUTaCTCSA IPOMICHHOH, €CIIH IO TyYCHHEIE 3HAYCHHA:
—OCHOBHOH OTHOCHMTENHHOH IOrPENIHOCTH H3MEPEHMs I[EePEeMEHHOro TOKa B JHalla3OHC
3aaHHEIX 3HageHui oT 0,05 10 5,6 MA (CK3) se npepimaroT 2 %.
—OCHOBHO# OTHOCHTENBHON IOTPENIHOCTA W3MEpeHHs (GU3MUEeCKOH BENMYHMHBI C YUCTOM
xoadduimenta mpeobpaszoBaHus B AHANA30HE BXOIHBIX sgauenui no Toky or 0,05 mo 5,6 MA He
npessimaroT £2 %.

9.8.3 OnpejencHue HEPABHOMEPHOCTH aMILIATYIHO-YACTOTHOH XapaKTCPHCTHKH OTHOCHTEILHO
Gasopoit wactoThl 80 't ipy u3MepeHuH QU3AIECKON BETHIMHEL

VaMepenus TPOM3BOJT B IATH Wik Gonee TOUKAX JHANa3’oHa HacToT, BRIOTAL BEpXHEE M
HIbKHee 3HAYSHHS [MAA30HA H 0Aa30BYI0 YacTOTy, IIpH IOCTOSHHOM 3HAYCHHH BXOIHOTO
IIEPEMEHHOTO TOKA [y U3 JMANa3’oHa OT 3,2 JIO 5,6 MA (CK3) HM3sMepeHHOe 3HaYCHHE duzuaecko
BETHIHHEI Aysy OPEENIeTcs 10 MOHHTOPY CHCTEMBI.

3HAYCHIIS HEPABHOMEPHOCTH BEIYHCIIIOT IO GopMyIe (44):

5 =k_iiﬁx100% (44)

(y

rie ki — xoshdumuent npeobpasoBaHis HA 38/[@HHOM JaCTOTE;
ks — ko dumuenT npeobpasopanus Ha 6a30BOH IACTOTE 80 I'm.
Koaddumuent npeobpasoparus ki, ks BEITHCIALTCA 11O dopmyne (45):

kziﬂ_m_
1,

3am

(45)

1€ Az — A3MEPEHHOE 3Ha9eHHE QU3NIECKON BEIMIHHEL,
Lay — 381aHHOE 3HAYEHUE IEPEMEHHOr0 TOKA.

IloBepka II0 J[JaHHOMY IIyHKTY CYHTacTCH IIpOMIEHHON, €CIM TMONYYCHHEIE 3HATCHUA
HEpaBHOMEPHOCTH aMILTUTYIHO-JaCTOTHOH XapakTepUCTHKY IIpH H3MepeHHH bU3HYECKON BeTHIHHbI
orHOCcHTENBHO acToTsl 80 ['1) He MPEeBRINAKOT:

—B muarasoHe 9acToT oT Fy 10 F; i1 (ykasaus! B macropte), £20 %o;

_p mUana3oHe 9acTot oT 2+Fy 1o 0,5-F3 'y, &5 %.

9.8.4 OmpeneneHue HEPABHOMEPHOCTH AMIUTATYIHO-4aCTOTHOH ~XapaKTepHCTHKH brzugeckon
BeTMUKHBL OTHOCHTENbHO 623080l wacToTs! 80 'l IpH H3MepeHHH 1 HHTerpaa.

VaMeperysl IPOM3BOJAT B IATH WK Oojlee TOUKaxX JnanasoHa 4acTot, BKJIIOUAs BEpXHEE W
HIDKHee 3HAYCHHS JUATIA30HA ¥ Oa30BYH0 4YacTOTy, NpH IOCTOSHHBIX 3HAYCHUH BXOIHOTO
IEPEMEHHOTO TOKA [y W3 JWanasoHa oT 3,2 no 5,6 MA (CK3). VismepeHHOE 3HAUCHHEC 1 muTErpana
br3IIeCcKOl BETHIHHEL Ayzy ONPECIITIOT II0 MOHATOPY CHCTEMEL.
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3HaueHys HEDAaBHOMEPHOCTH BEIYUCILIOT 110 hopmyie (46):

o =Mx100% (46)

6

rae ki — ko3 dunmenT npeodpa3oBanys Ha 33/laHHOH JacTOTeE;
ks — Koo dumpenT npeobpasosanns Ha 6azosoit wactore 80 I'm.
KoahdurmenT mpeobpasosanus ki, ks BEIMHCILETCS 110 GopMmyne (47):

A, x2nf
e 47

3az;

r7ie Aysy — A3MEpPEHHOE 3HaYeHNe QH3HICCKON BEITHIHHEL
Ly — 38/1aHHOE 3HAYEHUE TIEPEMEHHOTO TOKA;
f—3amaHHas 9acToTa.

[loBepka IO JAaHHOMY IIYHKTY CYHTACTCS TMpOMIEHHON, €clu TONydeHHBIC 3HAICHUS
HEpABHOMEPHOCTH  aMIUTATYJHO-4aCTOTHOM  XapaKTCPHCTHKH  IIPH u3MepeHUH 1 HMHTerpana
(bu3EUeCcKOl BEIMYHHEl OTHOCHTENBHO JACTOTEI 80 I'; He MPEBBIIIAIOT:

_p npanasone 9actor oT Fy o F; I'i (ykasans! B macniopte), +20 %;

—B ManasoHe 9acToT oT 2-Fy 10 0,5-F3 I', +5 %.

9.8.5 OmpeneneHue HEPaBHOMEPHOCTH AMILTATYIHO-JACTOTHOH ~XapakTepHCTAKA (H3MIECKOH
BeJTHYHHEL OTHOCHTENBHO 6a30B0M gacToTs! 80 [l IIpH H3MEPEHHU 2 HHTErpaa.

V3aMepeHus IPOM3BOIAT B IATH WM Oomlee TOYKAaX [MArasoHa 9actot, BKJIIOYas BEpPXHEE H
HUOKHee 3HAGCHMS IMATIA30HA M Oa30BYIO YACTOTY, IIPH IOCTOSHHOM 3HAYCHHHM BXOJHOIO
TIEPEMEHHOIO TOKa [3;; M3 JUanasoHa OT 3,2 o 5,6 MA (CK3). MamepeHHOE 3HAYCHUC 2 wHTerpana
(DH3HIECKON BETHIAHBI Aysy ONPEACIIOT IO MOHUTOPY CHCTEMBIL.

3HaueHN HEPABHOMEPHOCTH BEIYHCIIAIOT 10 dopmye (48):

o =ki———kix100% (48)

6

rre k; — koa(dunuesT npeoGpasopaHys Ha 3a/IaHHOK YacToTe;
ks — K03 uirenT npeobpa3oBaHud Ha 6asoroii yacrore 80 I'm.
KoaduuenT npeobpasoBanus ki, ks BEIMHCIACTCS 110 dopmyze (49):

A xI(zsz

3an

(49)

e Ay — A3MEPEHHOE 3HAYCHHE (bu3H9IecKOd BENUIHHBI;
Lan — 3a1aHHOE 3HAUCHHE IEPEMEHHOTO TOKA,;
f— 3amaHHad 9acToTa.

[loBepka [0 [aHHOMY IIYHKTY CUHTACTCA IpOH/IEHHOMH, €CTM IONyYCHHBIE 3HATICHI
HEpaBHOMEPHOCTH AMIUTHTYHO-94CTOTHON ~ XapaKTEpUCTHKA  IIpH H3MEpEHHH 2 HHTEerpana
dbr3UYECKON BETMIUHEL OTHOCHTETIBHO JaCTOTEL 80 I'11 He IIpEeBBIIIAOT:

_p MAIIa30He YacTOT OT Fy 10 [ I (yxa3aHEl B nacnopre), £20 %;

—B J@Ana30He 9acToT oT 2-Fy 0 0,5:Fg I'm, £5 %.
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9.9 Omnpegenenne MeTPOIOTHISCKHX XaPAKTEPHCTAK KAHAJIOB H3MEPEHHS 3aps/a

Co6paTE cXeMy HOAKIIOYEHUH U MOIKIIOYHTECS K YCTPORCTBY COTJIACHO Paszeiy «METO/bI
M3MEPEHUMW» (m. 2.3.9) pyKoBOACTBa IO IKCILUTyaTauud. VI3aMepeHHe NO 3apAIOBOMY KaHaly
CIIelyeT MPOBOIUTE, TI0aBast CHIHAJ ¢ TeHepaTopa 4epe3 eMKOCTh PABHYI0 1000 n® (umuTHPYS 3apsi
IaTquKa).

9.9.1 Ompejenenre OCHOBHOM IIPHBEIEHHOH IOrPEIIHOCTEH HM3MEPEHHUA 3apsjia M buznIecKoi
BeJIMYMHEl Ha 6azo0Boi gacrore 80 I'm.

3amaTh Ha BXOJIE NIePeMEHHOE HAIPSDKEHHE, COOTBETCTBYIOME 3apsiiy (s, Ha 6a30B0OM 9acTOTE
80 T, B muamasome or 0,1 mo 3535 mKnm (CK3) He MeHee d9eM B IIATH TOYKaX, PaBHOMEPHO
PACTIONIOKEHHBIX B TUAa30He H3MEPEHNs, BKIIOYast BEPXHUH U HYDKHAHR [IpeIeNsl.

Msmepennoe 3Ha9eHue 3apsaa Ousy WA H3MEPEHHOE 3HAYCHHE (uzmaecKoi BeTHIHHE Ay
KOHTPOTMPOBAaTh HA MOHMTOpPE CHCTEMEL B ciyYac MOIKIIOYCHHAS IMOBEPSEMOro KaHala K
YHADHUIEPOBAHHOMY TOKOBOMY BBIXOJY, H3MEPEHHOE 3HAYCHHE KOHTPOIHPOBATH TaK XKe Ha TOKOBOM
BEIXOZE. IlepecueT moKasaHuii TOKOBOTO BEIXO/a B H3MEPEHHOE 3HAUEHUE [IPOU3BOMUTCS 110 dopmyne
(50):

AmM p— <. S (50)

rae Ausy — IEPECIUTAHHOE 3HAYCHUE;
Lz — M3MEPEHHOE Ha TOKOBOM BBIXO/I€ 3HAICHHE,
k — xosddunpesT npeodpa3oBaHus.
PaccuuTarh 3HaYCHHUS:
—OCHOBHOM IpHBEIEeHHOH NOrPENIHOCTH H3MEPEHH S 3apsa 1o dopmyie (51);
—OCHOBHOM IIPHBEICHHOMN MOrPEITHOCTH H3MEPEHNs HU3MICCKOH BEIMTHHEI 110 bopmyne (52).

:__Qﬂ"f__Q?'ﬂxl()()% (51)

(Ao * KT~ D 100

‘max

7o

nepem

;VAmpw = (52)

rie Osan — 381aHHOE 3HAYEHHE 3apsa;
QOusy — M3MEPEHHOE 3HAYCHHE 3aps/a;
Ay — I3MEPEHHOE 3HAYCHHE (PH3MICCKON BETHIHHEL,
Omax — BepXHEe 3HaYeHHE {ana3oHa H3MEPCHHUsI 3apafia = 3535 nKun (CK3).
KIT — xosddummenT npeoOpa3oBaHms 3apsja B QH3HIECKYIO BE/THHY.
TloBepka 110 AAHHOMY IIYHKTY CUHTAETCsl IPOMICHHOM, €CTH MOy ICHHBIE SHAICHIA-
—OCHOBHO# TPHBEIEHHON NOrPENIHOCTH M3MECPEHHS 3apsiia B AHaNasOHE 3a/[aHHbIX 3HA4YEHUH
ot 0,1 o 3535 nKx (CK3) re npespmmaiot +0,5 %.
—OCHOBHOM IIPHUBEJCHHOH IOTPENIHOCTH H3MEPCHHS (usHYeckoil BEMMYMHEL C YIETOM
ko dunuenta npeobpasosanus B [HANa30HE BXOAHBIX spagenuit mo 3apamy ot 0,1 mo 3535 nKu me
npepsimaoT £0,5 %.

9.9.2 OmpeneneEne HEPABHOMEPHOCTH aMIIIMTYIHO-9aCTOTHOH XapaKTePHCTHKH (hu3HYEeCKOH
BETMYMHLI OTHOCHTEIEHO 6a30B0it acToTel 80 I'L.

I/ISMepeHHH IPOU3BOIAT B IINTH wid Hornee TOYKAx aMariazoHa 9acTOT, BKIKOYAdA BEpXHEC U
HUJKHEE 3Ha4YCHH JualiasoHa H 6a3013y10 9acTOoTy, IIPH MNOCTOIHHOM 3HaYeHHH BXOOHOTO 3apsia an)l
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w3 muamaszoHa ot 2020 mo 3535 mKn (CK3) Usmepennoe 3HadeHHe (DH3MYECKOH BETUIUHBL Apsy
OIpeersieTcs 10 MOHATOPY CHCTEMEL
3HaveHHs HEPaBHOMEPHOCTH BEIYHCILIOT II0 Gopmyite (53):

) Z%XIOO% (53)

6
rae k; — koaddunpent npeobpa3oBaHus Ha 3aJaHHOM JacTOTE;
ks — xosddunEent npeodpazopanus Ha 6asopoit gacrore 30 I'm.
Koaddumuent npeobpazosanus ki, ks BEraucigercs no Gopmyre (54):

o o

54
0. (54)

r1e Ay — “3MEpeHHOe 3HaUYEHHE 3apsfa,;
Q1o — 321aHHOE 3HAYECHHE 3apsa.

[loBepka MO JAHHOMY IYHKTY CUHTAeTCs NPONICHHOM, €CIM MOJNy4EeHHBIE 3HAUCHHA
HEPABHOMEPHOCTH AMILIMTY/HO-9ACTOTHOH XapaKTEPUCTHKH (PU3MUCCKOH BETHIMHBI OTHOCHTENLHO
gactoTsl 80 ' He NpeBEIIIAIOT:

_p nmanasone 4actoT oT Fy o F, ' (ykasaus! B macnopte), =20 %;

—B Hana3oHe 9acToT oT 2-Fy 10 0,5:F, I'm, +5 %.

9.9.3 OmnpefeneHde HEPABHOMEPHOCTH aMIUTHTYJHO-YACTOTHOH XapaKTEPUCTHKH buzrgecKon
BETMYMHBI OTHOCHTENFHO 6a30B0i actoTs! 80 ' npu u3amepenun 1 uHTErpana.

M3MepeHus] MPOU3BONAT B IATH MIH Oojiee TOYKAX [Hana3OHa 9acTOT, BKIOTAT BEPXHEE U
HYDKHee 3HAYCHHS HANa30Ha ¥ 6a30BYI0 JACTOTY, IPH HOCTOSHHOM 3HAYEHHMH BXOIHOTO 3apsiia (s
u3 muamasoma oT 2020 mo 3535 mKin (CK3) MsmepenHoe 3mauenme | mHTerpana (pu3MYecKoH
BEJIMYMHBI Ay OIPENENISETCA IO MOHUTOPY CHCTEMBL.

3HagYeHus] HEPaBHOMEPHOCTH BEIYUCILIOT IO Gopmye (55):

5=Mx100% (55)

(4]
re k; — ko3 duueHT mpeobpa3oBanus Ha 3a/laHHOH JacTOTe;
ks — xoadbdurmenT npeobpasosanus Ha 6asosoit wacrore 80 I'n.
KoaddumuenT npeobpaszoBanus k;, ks BEITUCISIETCS 0 GopMyIte (56):

- A, x2nf
Ouan

rae Ausy — K3MEPEHHOE 3HaUeHNE (PHINIECKON BEIHIMHEL
;o — 321AHHOE 3HAYEHHE 3apsIa;
f— 3amaHHas 9acToTa.

[loBepka IO AaHHOMY IIyHKTY CYHMTAaeTCs NPOMICHHOH, €CIH IIONYYCHHBIC 3HATCHIA
HEpPAaBHOMEPHOCTH aMILIHTYJHO-YaCTOTHOH XapaKTEPUCTHKH IIPH HM3MEPCHHH 1 wHTErpana
(hr3HIECKON BeTMUHHE! OTHOCHTENLHO 9acTOTH! 80 I'MT He IPEBHIMIAIOT:

—B JIMATIA30HE 9acTOT OT Fyy 0 F, [’ (ykasars! B macmopre), 20 %;

—B Eana3oHe 9acToT ot 2-Fy 10 0,5°F, I'm, =5 %.

(56)

9.9.4 Ompenenenue HEPABHOMEPHOCTH AMIUIUTYIHO-4aCTOTHOH —XapaKTePHCTHKH bu3nIeCKOH
BEJIMYHHE] OTHOCHUTENBHO 6a30B0# wacToTsl 80 'l mpy H3MepeHuH 2 HHTErpaa.

HBMCPGHI/DI NPOHU3BOIAT B IISITH HIIH fojee TOYKax IHaNa3zOHa 4YacTOoT, BKIIOHYAasd BEPXHEC H
HIDKHEE 3Ha4YeHHs ayarnasona U 6330By10 YacTOTy, IPH IIOCTOSIHHOM 3HAYEHHH BXOIHOI'O 3apAana Q3aﬂ
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3 muanazona ot 2020 mo 3535 mKn (CK3) UMsmepenHoe 3HayeHHe 2 wmHTerpaga (GH3HMYECKOH
BENTHYHHEI A3y OIPEAEIACTCS IO MOHHTOPY CHCTEMEL.
3HaueHHs] HEPABHOMEPHOCTH BBIYHCIIAIOT 110 popmyite (57):

k. —k
5=—‘k—§-><100% (57)

]

rae ki — ko3 dunuent npeobpazopaHus Ha 3aJaHHOH JaCTOTE;
ks — x03hdruenT npeodpasopanus Ha 6a3oBoit gactore 80 ['m.
KoaddumuenT npeobpazosanus k;, ks Beraucisercs no gopmyse (58):

b A ¥@ ) "

Qaan

T71€ Aysy — A3MEPEHHOE 3HaUCHNE PU3MYECKON BETMYUHEL,
Q.00 — 33JaHHOE 3HAYCHHUE 3apsIa;
f—3anaHHas 9acToTa.

[loBepka @0 MAHHOMY IIYHKTY CYHTaeTCs IPOMACHHON, €CIH IIOJY4YEHHEIE 3HAYCHHS
HEPABHOMEPHOCTH AaMIUIATYJHO-JACTOTHOH XapakTepUCTHKM @pPH HM3MEPEHHM 2 HHTerpamna
(bu3pgecKol BeTMYUHE] OTHOCHTENHHO 9acTOTel 80 ['11 He IIpERBIIIAKOT:

—B JMaIa3oHe 9acToT oT Fy 10 F ' (ykasans! B macnopte), £20 %;

—B JMana3oHe 9acToT oT 2-Fy mo 0,5-F5 ', £5 %.

9.10 Omnpenenenne MeTPOIOrHYECKHX XapaKTEPHCTHK KAHAIOB H3MEPEeHHH TeMIepaTyphl

Cobparth cxemy IOAKIIOYCHHH ¥ MOAKTIOIHTHCA K yeTpoiictBy cornmacHo pazgerny «METOJIBI
M3MEPEHWM» (11. 2.3.10) (BX0 110 HANPSHKEHUIO) PYKOBOJCTBA 110 SKCILTyaTalliH

9.10.1 Omnpenesenue 0CHOBHOHM aOCOMIOTHOM IOrPEIIHOCTH KAaHATOB U3MEPEHHUS TEMIIEPATYPHL.

MeTponornyecKie XapakTepHCTHKH ONpPEENIioT Ha ILITH 3HAYEHHSX BBIXOJHOIO CHIHaIa,
cootetcTByromux 0, 25, 50, 75, 100 % JuamazoHa H3MEPEHHs BBIXOJHOrO CHrHata. B ciydae
HEOOXOIMMOCTH [OIyCKaeTcs BHIOMpaTh WHBIE TOUYKH [HWalla30oHa, HO HE OTIMYaom|ecs OT
pexoMeHIyeMbIX 6onee deM Ha 5%. THl HOMHHATBHBEIX CTATHIECKUX XAPAKTEPHUCTHK (nanmee HCX),
Ha KOTODPBIH HACTPOEH BXOJHOM KaHall, yKa3aH B IIaCIOpTe Ha CHCTEMY.

C Mephl CONPOTUBJIEHHS MHOTO3HAUHON Ha BXOJ IOBEPAEMOTO KaHajla MOMAIOT 3HAYEHHE
COIPOTHBIIEHHS, COOTBETCTBYIONIEE IEPBOH KOHTPOIBHOM TOUKE.

[Moce cTabunu3anuy [IOKa3aHH IOBEPSIEMOro Npeodpa3oBarelis, CHUMAIOT HX IPU IOMOIIH
IPOrpaMMHO-aNIapaTHOTO KOMILIEKCA.

TIOBTOPSIOT ONEPAIHH Ui OCTAIBHEIX KOHTPOJIBHBIX TOUeK M ocTalbHbix THIOB HCX (mpu
HEO0OXOJUMOCTH).

OCHOBHYIO aGCOIOTHYIO MOTPEMHOCTS (A) NprGOpa PacCIUTHIBAIOT UL KAKIOH KOHTPOILHOR
TOYKH 110 popmyne (59):

A=T, —Tx (59)

H3M
rie Ty — IIOKA3aHUE [IOBEPSIEMOr0 IpHOOpa, CYATHBAEMOE II0 MOHUTOPY CHCTeMBL, °C;
Ticx — 3HAYeHHe CONpPOTHBIECHHS (B TEMIEPATYPHOM OSKBHBAIIEHTE) B KOHTPOJILHOM TOUKE
cornacao tuny HCX mo I'OCT 6651-2009, °C.
I[ToBepKa MO JAHHOMY IIYHKTY CIHTAETCA NPOUIAEHHOM, SCIIM NONYICHHEIC 3HATCHI OCHOBHOH
a6 COIOTHOM TTOTPEITHOCTH A M3MEPEHHS TEMIIEPATYPHI B K&XKIOH TOUKE He IPEBBIIAioT £1 °C.
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10 TIOATBEPXXIEHME COOTBETCTBUS CPEJICTBA U3MEPEHUS METPOJIOTMYECKUM
TPEBOBAHISIM

Cucrema CUMTAeTCs IPUTOJHOM K IPUMEHEHHIO (COOTBETCTBYIOIIMM METPOJTIOTHYECKHM
TpeGOBaHMAM), €CJIM OHA&, NpPOLUIA IOBEPKY IO KWKIOMY IYHKTY MAHHOM METOAHKHM H BCE
MAKCHMATBHEIE 3HAYEHHS IOTPEITHOCTH H3MEPEHHH M HepaBHOMepHOCTH AUX He NpEBBINIAT
JIOIYCTHMBIX 3HAYCHUN yKa3aHHBIX B OIMCAHMM THIA. ECIu He BCe M3MEPHTEIbHBIE KAHAIIE! IIPOIILIH
IIOBEPKY 1O IAHHOHW METOAHMKE, CHCTEMa CYMTACTCs TOINHOH OrpaHW4eHHo (8 cocraBe KaHAJIOB,
IPOLIEAIMX TOBEPKY). [IpH 9TOM B CBHAETENBCTBE O MOBEpKe M (WM/IH) B NACTOPTE Ha CHCTEMY
JIOJDKHEL OBITh NI€PEYUCICHE! KaHAIBL, IPUTOHBIE K [IPUMECHEHHIO.

11 O®OPMIJIEHME PE3VIIBTATOB IIOBEPKU

11.1. CrcTeMma, IpomIe/IIas IOBEPKY C ONOKUTEIBHEIM Pe3yIbTaTOM, IPH3HACTCA TONHOH 1
JIOIYCKAIOTCsl K IPUMEHEHHIO.

11.2. Tlpm oOTpHUATENBHBIX pe3ylJbTarax IOBEPKM B COOTBETCTBHH C JNEHCTRYIOIIUM
3aKOHOJATENBCTBOM B 0671acTH ofecriedeHHs eIMHCTBA M3Mepenuit PO Ha cucreMy odopMmisercs
W3BElEHHE O HEITPUTOJHOCTH K IIPHMEHEHHIO.

11.3. Pesymbrarsl mOBepK: mepefaiorcs B PenepanbHeii nHPOPMALOHHBIHN doun mo
OBECIeTeHHI0 eIMHCTBA H3MepeHmit. [0 3asBIEHMIO BIajeNbla CPEACTBA M3MEPCHHH MM JIHIa,
TIpe/ICTABUBIIETO €r0 Ha IMOBEPKY, BEIIAETCS CBUICTENECTBO O IIOBEPKE CPeaCTBa U3MEpeHHH U (HITH)
CTABHTCSI OTMETKA B I1ACIIOPT.

Hauansuuk otnena 204 "/5’//7 o A.T. Bomrgenko
Hauansuuk otaena 207 A.A. VIrHatoB
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