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YYET SJEKTPIYECKOU SHEPIHM U

MODIHOCTH HA QHEPI'OOBBEKTAX
Meronuka BLINTONHEHHS U3MEepeHUH TOTePh HJ1 10554900199

HaNpSOKEHHS B HeNAX HaNpSKEHUSA CHETYHKOB
INEKTPHUECCKON IHEPTHH

BaegeHa s aeftersie ¢ 03.04.2000r.

Hacrosmuit MOKYMEHT YCTaHABRMHBAET METOXIKY BBIIOJHEHMSA H3MepeHit (manee —
MBY) noTeps HaNpsKeHHS B UENAX HaNpsKeHHS TPEN(A3HBIN CUETYHKOB INEKTPHUUECKOH JHep-
FHH (Jas1ee — NoTeph HANPSKSHHA) IPH €8 KOMMEPUSCKOM Il TEXHHYSCKOM YUETE C MPHMEHEHHEM

U3IMEPHTEIBHBIX TPAHCHOPMATODOB.
MBMW npennasnagena jis nepcoxana 3HeproodsektoB OAO «KpaCHOSPCKIHEPro» H 1o-

TpeOUTENCH INCKTPOIHREPI M.

MBH ycranasnusaeT COBOKYIIHOCTH OICpaliHii M IIPaBHII, BBUTOJHEHHE KOTOPHIX odecie-
HBACT IIONYYCHHE PE3yNbTaToOB C U3BECTHOH norpemnoctsio. MBU He npenunasnauena ang usne-
PEHHH TOTEPh HANPAKCHHA B UENAX HANPSIKEHUA YCTPORCTB peaeiiHOH 3aniTsl ¥ aBTOMATHKH.

[Ipn paspadorke MBHU ucnons3oBans!l pexomenIanun «VHCTPYKUHH O NPOBEPKE TPAHC-
GOPMATOPOB HAIPHXKEHHS ¥ HX BTOPUYHBIX nenei» i yurexs! rpedoBanug 'OCT P 8.563-96.

KsMmepenus noreps HaNPSHKCHUS NOMAKHBI NMPOBOIUTHCH B COOTBETCTBHH C YCIOBHAMH H
CTPYKTYPOH CHCTEMBI yUeTa JISKTPHYSCKOH 3Hepruy Ha JHeproo0peKTax, Py KOHTPOIE TOYHOCTH
Pe3yNbTaTOB HM3Mepenu# no panuodl MBHY, no TpedosaHIO KOHTPOAUPYOMHX (HHCIEKTHPYIO-

HI¥X) OpraHoB.
VIBH pacnipocTpaisgercs Ha BCE BaPHAHTBI CXEM BKIIOYCHHSA TPEXINSMEHTHBIX H ABYXIne-

MEHTHBIX TPEX(PasHbIX CUCTUHKOB INECKTPHUECKOH IHEPTHH TPaHC(HOPMATOPHOTO BKIIOYEHUA.
JonycruMple  NOTEPH  HAOPAKCHHA  HOMKHBI  COOTBETCTBOBATH  TPEOOBAHUSAM,

NPeXBABAAEMBIM K LeNaM HaupAKSHHA CYETUYHKOB H yRa3avHLIM B «[IpaBuitax ycrpoHcIBa 3iek-
TpoycTanoBok» (IIYJI).

1. Tpebosanug X NOrpeIHOCTH U3MEPEHUH

1.1. I'pasuuisl OTHOCHTENBHON MMOrPEITHOCTH U3IMEPEHUH NOTEPh HANPSKEHHS NO NAHHOM
Meronuxe +20 % npu nosepurensaoi BepostHocTH P = (,93.

2. Cpencrsa u3MepeHHH, BCIIOMOraTebHbie YCTPOHACTBa

2.1. llpu BeIonHeHH® u3MepeHU#l 110 naHHoR MBM npuMEHSIOT cpeacrsa H3MepeHHUH

(CH) 1 npyrue TexHayecKue CpeaCcTsa, NpHBeaeHHbIe B Tadn. 1.
Tabnuua |

HauMmenoBague uaMme-
pAeMOH BEIMYHHBI, pa3-
MEpHOCTH

Cpencrba u3MEpeHui ¥ ApYrHe TEXHHIESCKHE CPEeACTBA

HaUMEHOBAHHE obo3nauerue (THI), XapaKTepHCTHKY
R O e e -

1. Hanmepenns noreps HANDSISKEHIIsT BO Beelt uernt {ca. . 3.1.1




v 02 .l 3

BonsT™METD 114512; mxnuit npenen usMepenuit 0,5 B; knace [lorepu HanpsReHHS OT

V; TOYHOCTH 1,J; BXOAHOE COMPOTHBACHHE TH 10 cyeTunka, B
m;:“l 500 OMm
Boapt™merp | B3-38; Kiaace TounocTH 4; HIDKHEI npees H3me- Hanpsmxesue (HaBoIxa)
Vs pexnuit 0,01 B npoaoasusix DAC, B
Marasuu co- | P33; xiace Tounoctit 0.1 To xe
NIPOTHBACHUH
Xuna xabens | Kadenp KOHTPOILHBII Beroamorare1pHoe yCT-
ne3epBHad HOHCTBO |

2. YIzmepeuus noTeph HANPS/REHNS HA OTAGJAbLHLIX VyacTRax unem (evm. n. 3.1.2 |
Bonsr™erp | 1{4312; Hioxruit npenes uzmeperuit 0,3 B; xiace | [Torepu nHanpsxeHHs Ha
Vi TOUHOCTH 1,3; BXOAHOE CONPOTHBICHHUE OTACABHBIN YYaCTKAN
Rax=1500 OnMm nen, B
I514; npenen usmepenuit 5 A; xknace rounoct 0,5 | Crna Toka 8 kadene or

THxR  erudra. A

AMnepMeTp

[Tpumeuanue: Jonyckaercs npumenenue apyruX CH ¥ TeXHHUYSCKHX CpeiacTB, odecneyu-
BAIOMIMX periaMeHTHPOBAHHYIO HacTosuei MBH norpemHocTs H3MepeHui.

2.2. CY nomxusl ObITe BHECEHBI B [ OCYIAPCTBEHHBIH pESCTp CpeACTB H3MEPEHHH, Jony-
IUCHHBIX K HPHEMEHEHHIO B POCCHICKOH Deaepanus, i HMETh ASHCTBYIOUIHE CBHAECTEARCTRA O 10~
BepKe (P M3MSPEHHAX B LENAX PACYSTHHIX CUYSTUHMKOB) HWIH O KanHOpoBKE (NPH H3IMEPEHHAX B
HeNsAX CYCTUUKOB TEXHHYECKOIO yYeTa).

3. Metoas! uaMmepeHuit

3.1. Mi3aMmepenus noTepsh HANPA/KSHHESA BRITIOAHAIOT CACIVIOMIMMH METOXAME.

3.1.1. Meron, OCHOBaHHAIN Ha U3IMEPSHHAX BOJBTMETPOM [OTEPH HANPIIKCHHS BO BCLI Le-
Y BanpsoKeHHUs CYCTYHKA IPY MaKCHMATbHOH 3arpy3Ke H3MEPISMOH UEIIH.

3.1.2. Merox, OCHOBaHHEIH Ha H3MEPCHHAX BONLTMETPOM IOTEPH HA OTHCIBHBIX VHaCTKaX
[ICIIH HanpsUKCHHS CYETYHKA C pacyeToM NOJHBIX IOTePh KaK apH(METHYSCKOH CyMMBI TOTeph Ha
OTASHBHBIX YIaCTKaX HenH.

4. Tpebosanue 6€3011aCHOCTH

4.1. Ilpu BoIDONHEHHH H3IMEpPEHH TOTEPh HANPSAKEHUS COOONAIOT ClEAYIOUHE TpedoBa-
HHA.

4.1.1. Oprasusanus ¥ DPOH3IBOACTBO PabOT 0 MIMEPEHUAM NOTEPh HANPAKCHHA LOJKHBI
COOTBETCTBOBATh «THNOBOH MHCTPYKUHH 10 OpraHH3auHH H NPOU3BOACTBY padOT B yCTpOHCTBAX
penelHOMi 3aMKTHI H NEKTPOABTOMATHKH JNeKTpocTany ¥ noactanuuity (PA 34. 35. 302-90)

4.1.2. Tlpu BRINONHEHHH H3MEPESHMI! NOTEPh HANDKEHHUA JOMKHE! ObITH COOMOACHB! TPE-
OoBaHus 0e30MaCHOCTH B COOTBETCTBHH ¢ «IIpaBunaMy TEXHHUYCCKOH IKCIUIyaTaUUH JjIeKTpHUe-
CKMX CTanuuit u cereéty, «Ipasunamu dKCnNyaTalMy SNEKTPOYCTAHOBOK norpedureneit», «Iipa-
BUJIAMK TEXHHKH 0€30maCHOCTH IIPH IKCIUIyaTallMH 3JIEKTPOYCTaHOBOK®, «IlpaBHaMH TEXHHKH
6€30MacHOCTH NPH SKCIUTyaTallHX IECKTPOYCTAHOBOK NoTpeduTenein.



4.1.3. TpeGosanus 6ezonacHocty TpaHchopmaTopos Hanpswerus (ranee — TH) monxust

cootsercreosars I'OCT 12.2.007.3-75 u 'OCT 12.2.007.0-75.
4.1.4. Metannuueckue KOpPOyca M3MEPHTEABHBIX NpHOOPOB H BTOpHUYHAK OOMOTKa TH

HOMKHBI OBITH 3a3€MJICHBL.

5. TpeboBanus K KBUTHQHKAUMA NepcoHaia

5.1. K BeIIOAHEHUIO H3MEPEHUI H 00pabOTKe HX pe3V:IbTATOB JOMNYCKAIOT KL, NOXTOTOB-
JICHHBIX B COOTBETCTBHH € «lIpaBHiaaMu TeXHHYECKOH IKCIIAVATALIH FTSKTPHUECKHX CTAHUMI U
ceteity, «lIpaBuaaMu TEXHHKH 0€30IaCHOCTH NPH 3KCIUIVATALHH SKTPOVCTAHOBOKY, «lIpasiia-
MH IKCIUTYaTauHy 3AEKTPOVCTaHOBOK noTpedureaeiin i «[IpaBuiaMir TeXHHKY O30MaCHOCTIH [Ipit
IKCIUTYaTalHK IISKTPOYCTAHOBOK HOTpeOUTENCHY, HMSIOUWHX KBLIMPHKANHOHHYIO [PYRNV He
HIOKE 3 M OOYYCHHBIX BBLIONHCHHIO H3MEPEHMI IPH VYSTE 3.ISKTPOSHEPIHE H MOUIHOCTH.

6. YcinoBus H3MEpeHHH

6.1. [Ipu BemonueHH usMepenuii codmonaror padoune yerosus npmvesHesus CH, xoro-
pbl€ JOJDKHBI COOTBETCTBOBATD YKa3aHHBIM B IKCIIIYATALHOHHBIN JOKYMEHTAX Henoas3yeMsx Cil.
6.2. OCOOSHHOCTY H3MEpEHHE NOTEPh HANPSKEHHS ONPEIACIAIOTCA TAKKES CISIYIOMUMH

YCHAOBHAMH:
1) TpedoBanMAMHM K OpraHH3alAH ¥ NPOHU3BOICTIBY PaOOT B HEMSX BTOPHYHOH KOMMYyTa-

TTHH;

2) TPYAHOCTBIO CO3HAHMA MAKCHUMAaNbHON Harpysku Ha TH;
3) COBMECTHBIM BRITIOUEEHESM BO BTOpHuHbIC nenu [H cyeTuHKOB ¥ VCTPOHCTB pesieilHoil

3alJHTHIL.

7. IloaroToBka K BBIIOSHEHHUIO U3MEPEHHH

7.1. IIpu nOArOTOBKE K BRIOIHEHHIO IIPOBOAAT CIEIVIOUIHE paboThI:

1)
2)
3)
4

)
6)

7)

8)

9)

COCTaBJIAIOT IIpOrpaMMy IIPOU3BOACTBA padoOT NpY HIMEPEHHUSX [I0TEPD HANPAKCHUS,
NOATOTABIHBAIOT IPOTOKONBI H3IMEPECHHUI;

POBEPIOT CPOKH nopepky (xanubposxu) CHU;

OIIpEAENAIOT METONX H cXeMy uaMeperuil. [Ipu HEeBO3MOKHOCTH U3MEPEHHH NOTEePh Ha
BCeM ywacTke uenu (¢ase) B uesoM, JOLKHBEI ObITH ONPEAC/ICHB! YYaCTKHU CeTH IUIA
NIPOBEACHHUSA UIMEPCHHUH, 10 KOTOPHIM OYIAeT ONPEIEIATECH HOAHOE 3HAUCHHE TOTEPSH;
OlIpenensrOT TOUKY npucoeaunenus CY;

OATOTABIMBAIOT HEOOXOAHMBIE COSOAUHHUTENLHAIC [TPOBOAA ML KOMMYTAHH H3MEPH-
TEALHBIX NPHOOPOB;

ONPEACIIAIOT ¥ NOArOTABAMBAIOT PE3EPBHBIE XKIUIBI KOHTPONBHAIX Kadeiaed AIA HOA-
kmoveHds ¢dassr TH B xiemmHOM wukady K u3mepurensaoMy npubopy. lipu orcyrer-
BHU pe3epBHBIX XKHJ BPEMCHHO HCHOMBIYIOT KUIbl Kadens B cxeMe ueney CHrHanu3a-
HHHA OTKIIIOYCHHUS aBTOMATHYECKUX BhIKmoyareneit sawutsl TH;

ONPEALNIOT YCHOBUSA, IPH KOTOPHIX UMEST MECTO MaKCUMaNbHad Harpy3Ka ncecaenye-
MOH Henu;

BBITIOMHSAIOT HEOOXOMUMYIO KOMMYTAIHIO I CO3NaHHUA MaKCHMANBHOM Harpy3ku TH;



10) BRIMONHAIOT H3MEPEHHA HaBOAOK nposonbHbIX DJC;

11) npHHAMAIOT Mephl NS CHIKESHHS HaBOAOK npoaonsHeIX DC.

Ipumevanue. [locnenosarensHOCTD BHINTONHEHNS PAOOT MOKET OTIHYATHCA OT YKAZAHHOIT
B 7.1.

3. BeInosiHenue y3MepeHuit

S.1. [Ipu BBITOAHEHHH H3IMEPCHMIT NOTEPh HANPSACHIUA BBIMOMHAIOT CISAVIOU{HE ONEpa-
ITHH.

8.1.1. Eciti mMmeercs pesepBHas #HAa, NPHMEHSIOT METOX H3MEPEHHH IOTEPh HANPIKEHHS
BO BCeH nenu (hase) Hanpskerus cueTyukos (oM. m. 3.1.1) no cxeme (puc. 1). B kauectse peseps-
HOH JKHJIBI MOJKET HCIOJb30BATHCH JKIIA H3 CXEMBI CHIHANM3AUHKH 00 OTKIIOYSHHH aBTOMAaTHYS-
CKOr0 BBIKJIIOUATEJA 3allUTHE LEISH HanpsKeH .

Bonsr™merp V3 1 Marasun conpotrusienuit R (puc. 1) HCOOAB3YIOT TOABKO JAA HIMEPEHI I
Hasonok npoxoneaerx JC (eM. 1. 9).
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V; — sonsrMetp 1{4312;
V, — BonsT™eTp B3-38;
R — Mmarasus conpotTunieHuit P33.

Pirc. 1.

8.1.2. Ilepen xamnpiM H3MEHEHHEM B CXEME H3IMEpeHHH YCTAHABAMBAIOT NEPERIIOYATEND
penesia H3IMEPeHui BOALTMETPa V| B [OA0KEHHE, COOTBETCTBYIOLIES HOMHHATHHOMY JAHECHHOMY
3HAYCHHIO RanpsKeHus ceTH. [locie okonyanua COOpKH CXeMBl H3MEPEHLt nepeKnouaTens npe-
AeNia U3MEpPeHH BONBTMETPA Vi MOCREXOBATESALHO NEPEKMIOUAIOT HA MEHbHIT Npeae H3Mepe-

HEH ¥ CYUUTHIBAIOT IIOKA3AH A,
8.1.3. Ecau cocrosiuye yeneit HanpsKeHUA CUETUHKOB HE NO3BONAST HPHMEHITH METOX

H3MEPEHHH NOTEPH HANPIIKSHUS BO BCeil uenu ((pase) HanpsyKeHHS CUSTUHKOB, NPHMEHAIOT METOX
H3MEPEeHHUH Ha OTASNBHBIX VYACTKAX LemnH ¢ pacdeToM OMHBIX HOTEPh KaK apH(pMETHUSCKOH CyM-
MBI [IOTEPH Ha OTHEABHBIX yuacTkax uenu (cMm. n. 3.1.2). [lpu 3TtoM pexoMeHZyeTCS ONPENCAUTE

MOTEPH HANPAOKCHUA HA CACAYIOMWMX yYacTKaxX HernH:
1) ma xabene, coemunszomieM kneMMHplH mKad TH ¢ nomemesueMm peneifHoro mHTa

ynpasiacgus. [[oTepH HanpsKeHUS ONpEaeHAIOT KaK NPOH3BEACHHUE TOKA B HENH Ha CO-
poTHBNcHue Kbl Kabens. [Ipw aToM COnMpoTHBACHME Ku Kadelly onpeleasior no

cxeme (puc. 2);
2) Ha aBTOMATHYECKOM BBIKIIOYATENIS 3aliThl 1 H;
3) Ha y4acTKe CeTH MEXIY NaHEeIpI0, Ha KOTOPYIO NPUXOMUT Kabe1s ¢ KiIeMMHEOro mxaga

TH, # KJIeMMHHKOM IIaHeIH, Ha KOTOPOH YCTaHOBNECH CHETUHK.
IIpa notepax Hanpsxexns, Ou3kux x pomycrrMoMmy no [IYD 3naveHuro, Hens3s npededpe-

raTh HOTEPAMHE Hanpshxexus B Kadensx mexny TH u ero xnemMusiM mxadoM. Ioatomy Heodxo-
JAKMO BKIIIOUMTH BOJNBTMETD Vi Ha BTOPUYHAIC BRIBOAS! TH.

J

<

OO0

Puc. 2

8.1.4. 3nayenue CONPOTUBACHHAS KUAB!I KadesIA paCCYHTHIBAIOT 110 PopMyIte:

R ;= %, O, (1)

rae U — nanpskenne Ha xunax xadens, B;

I — TOK B neny xabens, A.
8.1.5. Mamepenus noreps BanpsKeHUs NPOUIBOAAT B KaXIoH (Pase.



8.1.6. PesynsTaTs! H3MepEeHUI 3aHOCAT B NPOTOKOJ. B IPOTOKOIIE YKA3HIBAIOT:

1) KaneHRapHYIO JaTY BLIIOJHECHUSA H3MEPEHHI;

2) HauMmeHoBarue (0003HaAYEHHE) KOHTPONHPYEMOro 00BEKTa,;

3) npumeHrseMyio cxeMy H3Mepenuit (BCEro yqacTKa USTH WK e€ OTACIBHBIN YHACTKOB);
4) T, HOMED H3IMEPHTENBHOro NPHO0PA, JaTV €ro NOBEPpKH (KaNHOPOBKH).

9. Onpenenexnue 3Ha4YeHUA HABOAOK NPoAOABHBIN JJC

9.1. Onpezencxue 3HaYSHHN HABOAOK npolosHeix JAC Ha Kadele, COCIHHAIOWEM
KneMmMmHEbl wxad [H ¢ noMmeweHuem peaeiiHOro wiHra VIPABICHHA, BHINOIHAIOT C MOMOUIBIO
BOJMBTMETPA V) THIa B3-38 u Marasuua conportusieruit R tina P33. Bruouenue aHHBIX npudo-

pOB Ha cxeMe (puc. 1) NOKA3aHO CIUTONIHBIMI JTHHHSIMH.
9.2. Ha marasune COnpoTHB ICHM P33 yCTaHABIHBAIOT 3HAYCHHE CONPOTUBICHHS, PABHOS

BXOZHOMY CONPOTHBICHHIO BOssTMETpa V THna L{4512 (Tada. 1).

9.3. OTKmOYaloT aBTOMAT 3alHTHI UeneH Hanps/KeHHS B KISMMHOM fillUke TpaHcpopMa-
TOpa HaNpOKCHHA ¥ NPOU3BOAAT H3MEPCHHA HaBOAOK NpoaoabHbiX JC. Pe3ynprarT H3IMepeHuil
3aHOCAT B Tadauny.

10. Obpadotka (BeIYUCIEHHE) PE3VIHTATOB H3MEPEHUIT

10.1. O6padoTky pe3yapTaToB H3MEPEHHHA NOTEPs HANPAKCHHS BHIIOIHAIOT CIEIVIOLIHM

CIIOCO0OM.
10.1.1. KorTpOoaupvemoe 3Ha4YeHue [I0TEPh HANPAKCHHA PACCYHTRIBAIOT IO QOPMYIIE:

wnmmw, %%, (2)
3 3

rae 0U; ~— OTHOCUTEIBHOE 3HAYCHHE HOTEPh HANPSKEHHSA B Kax10# pase, %;

i — obo3Havenue ¢asst (&, b, ¢).
[IpuMevarne: KORTPOMAPYEMOE 3HAYCHHE NOTEPh HANPAKEHHUS, ONPEACICHHOE 10 POopMY-
sie (2), HCroiIB3YIOT UL MPOBEPKH COOTBETCTBHA Hernell Hanps/KeHHSA CYSTYHKOB Tpedosa-
HHAM, YKa3aHubeM B [TY 3.

10.1.2. Ilpu u3meperusx abComoOTHOr0 3HaYCHHA [TOTEPh HANPSUKEHUS BO BCel uenu (Qase)
(cM. m. 8.1.1) OTHOCHTEIBHOE 3HAYCHHE NMOTEPh HANPAKESHUSK B KAKAOH (ase pacCYUTHIBAIOT HO

bopmyie:

su. =2 100%, (3)

HOM

rae AUy — abconmoTROS 3Ha4eHHEe NOTePh HANPAKEHUS BO BCeit uenH (B Kaxkaoi ¢ase),
OlIpEeICNICHHOE N0 pe3ynbraraM H3MepeHHuit BoasT™MeTpoM Vi (puc. 1), B;
Uow — HOMEHRANBHOE (a3Hoe 3HAYCHUE HANMPOKEHIA, IPHMEHIEeMOe paBHbIM 57,7B.



10.1.3. [lpn uamepenuax abCOMOTHBIX 3HAUCHHIT NOTEPh HANDIKCHHA HA OTACABHBIX (Kak
paBuNo, TpexX) yvactkax uenu (dassl) (cMm. 1. 8.1.2), OTHOCHTENLHOES CyMMapHOE 3HAUCHHE MO-
TEPh HANPMOKEHUA B KAKNOH (Dase pacCHUTHIBAIOT 11O (opMye:

AU!I‘ +AU”3 +“'+AL,‘?

- ey

§
UH#.H

cae AUp, + AUpa + - +AUp, — cyMMa adCONIOTHBIX 3HAUSHUI [10TEPh HANPAKSHHSL HA
ydacTkax uenx Oor l-ro 10 n-ro, ONpSICISHHBIX O pE3yAbTATaMm HIMEPSHIIH

BOALTMETPOM Vi, B.
ITpumeganne. [Ipy onpeneserHy nOTEps HANPSKEHHA HA Kadele, COCIHHAIOWEM KISMM-

Heii mxad TH ¢ nomemenueM peneffHoro muTa ynpasieHus no n. 3.1.2, a0COIIOTHOE 3HAYCHHES
TOTePh HANPKEHUS Ha NSPBOM y4acTKe uerns no 1. 8.1.2 pacCUHThIBAIOT N0 (popMy:e:

> x 100 %, ()

AUH: mjx X Rm:r)" (5)

rae I, — 3HayeHue CHIIBI TOKa B Kadese, coenunsiomeM [H H cueTdHK, onpeneIeHHoe 110
pe3yapTaTaM H3IMEpeHHH, A;
Ruas — cOnpoTHB:ICHKE Kadend, onpenensemoe 1o popmyie (1), OM.
3uavenue AUy, U1 Beex a3 NpHHUMAIOT OXHHAKOBBIM.

10.2. HorpemuocTs H3MepeHy# NOTEPsh HANPSAKEHAS BEIYHCILIOT CSIYIOMHM 00pa3oM.
10.2.1. OTHOCHTEABHYIO HOrPEIIHOCTS H3IMEPEHIHI IIOTEPh HANPLKEHHUA B Kax10# dase (3)

PACCYUTHLIBAIOT IO popMyIIe:

- Ag+A,
0; = Fm—e——t X 100%,
AU, (6)

rae  Ag — abcosroTHAas NmOrpemHOCTs BoasTMETpa V) (Tadn. 1), oupenensemas ero
K/1aCCOM TOYHOCTH ¥ BBIOPaHHBIM NpeaeIoM U3IMEpEeHHH, B;
A3; — 3HayeHye HaBoAKHU npoxoiasHo# DHC, onpeleneHHoe MO pe3y;IbTaraM H3-
MepeRu# BonsT™MeTpOM V2 1o 1. 9, B;
AU —cM. popmyny (3).
10.2.2. OtHOCUTENBHYIO NOIPEINHOCTh H3MEPEHMIl MNOTEPs HANPSIKEHHS, ABIAIOMMXCS
CYMMOH TIOTEPh HANPMHKCHHA Ha OTACHABHBIX yuyacTkax uenu (¢assr) (4), paCCYHTHIBAIOT N0 POp-
MyJe:

(A, +A,)3
(Ag ,3e) et gt x 100 %, (7)
AU; AU; AUp,

rae — Ap, A, *** , Agi — abCOMOTHBIE OrPeNIHOCTH BoAbTMeETpa V) (Tadn. 1) npu u3-
MEPEHUSX OTEPh HAIPHKCHHA Ha yHacTKaxX uen ot 1-ro 1o n-ro, B;



Az, Ay, *, An — 3HaueHus HasoAok nponoasHoil  JC Ha yyacTrax uenu or
1-ro mo n-ro, B, onpenenexunie Mo pe3yabTaTaM H3MEpEHHH BOALTMETPOM V3 no
1. 9, B;

AUn, AUp,, **+ , AUp, — oM. Gopayny (4).

[Ipameyanne. [lpu usmepexnsx manpsoxenus no nn. 10.2.1 1 10.2.2 BoastMeTpoM TiHnA
L4312 na npenene usmepenuit, pasgoMm 0,3 B, aGcomoTHBIE NOrpemIHOCTH BOAbTMETpa V) Ay =
Qg = Ag. = - = Ag, =0,0045 B. Ha npeaene uzmepenuit, pasaom 1,5 B, aGcoaoTHas MOrpeiHOCTS
BosibT™METpa V; Az =0,0225 B.

10.2.3. OrHoCcHTENBHYIO NOrPELIHOCTD H3MEPSHHI KOHTPOAMPYEMOro 3HAYSHHSA MOTEDPS
HaupsKenus (2) paccuHTHIBAIOT 10 Gopmyne:

¢ . S
5y =Ll (6.4, 5)
i =
(9)
KT
5{.' = 1,1 (5a 5Ua )3 + (5650& )3 + (54:0ch ): 4 (10)

rae  O; (anu 8, Op O, — OTHOCHTEIHHBIC [OTPEIIHOCTH H3MEPSHHI ITOTEph HANPAKSHHSA B
Pasax A, B 1 C, COOTBETCTBEHHO, BoryHCAsEMbIE IO Popmy:e (6) Hiau (7);

oU, oU,6 oU oU
d, =—=1um —= 2.y —< |- gomu noTeps HanpsKeHHA B hasax A, B u C, cootser -

U U " U  8U

CTBEHHO, [10 OTHOWIEHHUIO K KOHTPOIHPYEMOMY 3HAYCHHIO [TOTEPh HANPIKSHUS;

o0U, OU, u 86U, — oTHOCHTEIBHBIC 3HAYEHHS MOTEph HanpsxeHus B ¢asax A, B u C,

COOTBETCTBEHHO, BBIYHCISEMbIe 110 popmyne (3) unx (4), %,

oU — cum. hopmyny (2).

10.2.4. TIpumepst pacyeTa OTHOCHTEBHON NOrPEIIHOCTH UIMEPEHHH NOTEPh HAIPSKCHHS
npuBeacHs! B [lpunoxenuu 1.

10.5. [Totepu nanpsxenus (2)~5) ¥ OTHOCHTEIBHEIC IOTPEHIHOCTH H3MEPEHHUIT [IOTEeph Ha-
npskeHus (6)-(10) BrpaxkaoT yucaaMy, coaepxanHMy He 0ojee ABYX 3Havamux uudp. Oxpyr-
JICHHUS NPOH3BONAT JIMIUL B OKOHYATENIbHBIX PE3yNbTaraX pacyera, a BCE NpeABapHUTENbHBIC Bbl-
YHCIICHHSA NIPOU3BOAAT C ABYMS — TPEMS 3HAYALIMMHE HHDpaMH.

10.4. IIpoMexyTouHbie ¥ KOHEUHBIE Pe3y/bTaThl U3MEpeHHH U pacyeTos NPHUBOAAT B Tad-
JHIax, GopMa ¥ NpUMEpE! 3aN0NHEHHS KOTOPBIX npeactasnenst B [Ipunoxenuu 1.

11. Odopmienne pe3ynbpTaToB H3MEPEHUH

11.1. Pesynsrarst usmepenuit oQOpMISIOT HPOTOKONAOM, GopMa KOTOpPOro npHBEACHA B

[Ipunoxenuu 2.
11.2. Pesynstarsl H3MepeHuit, opopMmeRbie QOKyMeHTanbHo 1o n. 11.1, ymocrosepser

JIKX0, NPOBOAMBINGE HIMEPEHHA, a NPU HEOOXOAUMOCTH —— AAMHUHHCTPATHBHO OTBETCTBCHHOC
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NHIO (PYKOBOAMTEND HIIM IAABHBI HHXKECHED NPEANPHATHA, HAYANBRIUK MESTPOIOTHYECKOH CiTyw-
ost wnu MC P3AU, uau apyroe aHL0), DOAIHCH KOTOPOro 3aBEPIOT NEYATHIO NPEANPHUATHS.

12. KOHTpONE TOYHOCTH PE3YyNARTATOB HIMEPEHHH

12.1. OcHOBHOH UENBIO KOHTPOIS TOUHOCTH PE3V.ILTATOB H3MEpeHHIT (Ja1ee — KOHTPO:1b
TOUHOCTH) ABJIACTCA POBEPRA HPABHABHOCTH BALIIOJHEHIA Oepatliil ¥ COOAIOASHIA [IPABH.T H3-
MEPEHHH, peraaMeHTHpoBaHHBIX MBH, a Taxke nposepka viosieTBopeHus TpeOOBaHIHH K MO-
FPSIUHOCTAM U3MSpeHHE 10 pa3it. | ractosmeit MBL.

12.2. KoHTDOMH TOUHOCTH MOKET ObITH ONEPATHBHBIM U NESPHOMHUECKIIM.

12.3. OnepaTuBHbli KOHTPOAL TOUHOCTH POBOIAT MpH BHINOJHSHHH H3MEPEHHIl OTEPH

HanNpsOKeHUs NpH:
HOBOM BKJTIOYSHHH HIMEPUTEABHOI0 KOMITICKCa,;
OTKIOHEHMH padouux ycnopuit npumenenus CH 3a nonyckaemsie rpaHHib;
H3MCHCHUHM CXeMbI BTOpUUHAIX neneit TH.
12.4. [Tepuoauyeckuit KOHTPONAL TOYHOCTH HPOBOIAT OAUH Pas3 B NATH JIeT.
12.5. Pesynpraramu KOHTPONS TOYHOCTH ABAAIOTCSA BBIBOABI O IPABHIBHOCTH:
npuMeHerus CH H BCioMOraTesHbIX YCTPOHCTB;
COOIIONCHUS YCIOBHH H3MEPEHLHII;
BBITOJHEHHA ONepalii (O NOArOTOBKE U IPOBEASHHIO HIMEPESHHH;
00padoTKy (BAIMHUCICHUA) PE3VIHLTATOB H3IMEPEHHH U UX OQOPMICHUS.
OCHOBHBIM pPE3YNBTATOM KOHTPOAS TOYHOCTH NODKEH ABJISTHCA BhIBOA O COOTBETCTBHH
ITOrPEIIHOCTH M3MEPEHH T OTeph HANPSKEHHS YCTAHORICHHBIM B pasil. | Hacrosmeit MBH tpe-
COBaHMAM K NOrPSHIHOCTH H3IMEPSHHIA.

g



IIpunoscenue 1

IIpumepsr
PACYETa OTHOCHTE IhHOH NOrpeLiHOCTH HIMEPCHHII
KOHTPOIHPYEMOTO 3HAYCHHS OTEPb HANPAKCHHSA

1. Hpumep Nel
1.1. Hexompie ZaHHbiC
1.1.1. OObexToM H3MEPSHHIT ABAMOTCA KadenH B LHENAX HAIPSKEHHS TPeX(Da3HBIN CHSTHI-

KOB HIPH H3MEPEeHHAX C HCMO/Ib30BaKMEM TH 21st pacueTHOro VHETa JNEKTPOIHEPrHH.
1.1.2. [IppMenseMblil METOX H3MEpeHuH — no 1. 3.1.1.

1.1.3. CxeMa u3mepeHuil npupeeHa Ha puc. 1.
1.1.4. VIameperus noteps HanpskeHus B ¢dasax A, B u C BoIIOMHAIHCE BOJIBTMETPOM Vi

tina L4312 (radn. 1) Ha npeaese usmepenuit, pasuoym 0,3 B. Ilpu srom abcomoTHas norper-
HOCTH BOAbTMETpA V) coctassiia Ag = 00,0045 B.

1.2. PeaynpraThl H3MEpeHUH
1.2.1. Pe3ynprarsl H3MEpPEHUH HOMHHANLHOrO HanpsaKeHHs CeTH U, aOCOMIOTHBIX 3HA-

yeHHHA noreps vanpskeHus AUy B kaxnoit dase A, B u C, onpeaeresHoe no . 9 sHaueHue HaBo-
ok npoxonasueiX JC B Kax10# (ase Ay, a TAKKS NOrpelIHOCTE BOALTMETPA Az IIPHBEISHEI B
tadn. I[1.1.1.

Tadmuna 11.1.1 |

Odo3na- Pe3viIbTaTh H3IMEPEHHH 1 COCTABIAIOMIHES OTPSWHOCTH HIMEPEHHH R
HeHHC Uons hasza A | ha3a B paza C 2
f:::k:? B AUnp, Ag, A% AUng, Ag, A9, AUnp, Ag, Ay, |
- { B B B B B B B B B
{viyacTka

teny | ] | | | 2
0,08 |0,0045 [ 0,008 | 0,14 [0,0045] 0,004 |0,12 ]0,0045 | 0,005

1.3. Pacger noTeph HaNpsKeHUS
1.3.1. OtHOCHTENbHOE 3HAYCHHE NOTEPS HanpsKeHus 6U; B kaxaoH Qase A, B u C Berusc-

nsercs no gopmyne (3) ¢ yueToM RaHHBIX, npuBeaeHHsix B Tadx. I1. 1.1:

oU, = 0.8 100 % = 0,14 % - notepu nanpsaxenus B pase A; (IL.1.1)

57,7

oU, = 914 100 % = 0,24 % - norepu HanpskeHuA B paze B; (I1.1.2)

57,7

oU, = ..9..’33_. 100 % = 0,21 % - norepu nanpsxenus 8 pase C. (IL1.3)

37,7

1.3.2. KouTponupyemoe 3HadeHHe noTeps Hanpsxenus dU seivucngerca no dpopayne (2) ¢
Y4€TOM OTHOCHUTENBLHBIX 3HAUCHHH nnoTeps Hanpsxenus o0U; B kaxnoit ¢pase (I1.1.1)—(I1.1.3):

U = W =0,2%. (TL1.4)
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1.4. Pacuer nOrperHOCTH H3MEPEHHUH NIOTEPh HANPIKEHHS
1.4.1. OTHOCHTENBHAN [IOTPEIIHOCTD U3MEPEHHI HOTEPh HANPAKEHHA B KaXR0it Pase A. B
u C 0; Beraucagercs o popmysie (6) ¢ yueToM JaHHKBIX, NPHBSISHHBIX B Taoa. I1.1.1:

o, = W -100% = 15,6 % - norpewrHocTs H3MepeHHE NOTEPS
’ HanpsxeHus OU B dase A; (IL.1.5)
0 4
0, = 9,0045+0,004 100 % = 6,0 % - morpemrHOCTE H3MEPEHHIT TOTEDS
0,14 (F1.1.6)
HanpsxeHus oU, B pase B;
45 + 0,005
o, = 9,0045 + 9,005 100 % = 8,0 % - morpemsOCTS H3MEpeHHUiT TOTEPD (IL1.7)
0,12
Hanpsokerus ol B ¢aze C.

1.4.2. OrnocurensHas NOIPELIHOCTG H3MEPEHHH KOHTPOIHPYEMOro 3HA4YECHHS IOTeph
HanpsoKeHUS Oy Bhraucasercs no gopmyste (10) ¢ yueroM OTHOCHTSABHBIX 3HAUCHHI IOTEPh Ha-
npsxenus ol; B xaxaot daze (IL1.1)«I1.1.3), oTHOCHTEABHBIX MOrpemIHOCTEdl H3IMEpeHHIt

norepy Haupsoxenus 6; (IL1.53)I1.1.7) u xonrponupyemoro 3mavenus noreps HanpsaeHHs oU

(I1.1.4):

LI RS

6y =% (014-15,6) +(0,24-6) +(0,21-8) =+18%. (I1.1.8)

1.5. Pesynstarsl pacyera NoTeph HANPKEHHS ¥ NOIPEIMHOCTH HX H3MEpPEHHH B KaKIOH
dase A, B u C npusenenst 8B tabd1. [1.1.2.

Tadnuna [1.1.2

[ToTepyu HanpsaxeHust, % [HorpewiHoCTd H3Mepenil noTepsd Hanpaxenist, %

0,14 | 0,24 02 156 | 60 | 80 | £180

Q003uaueHHe
o0beKTa U3~
Mepexuit

(yqactka ue-

2. [Ipumep No2
2.1. Mcxonuslie nasHsIe
2.1.1. O6sexroM H3MEpCHHE ABAAIOTCH KaOenH B UENAX HANPAKCHHUS TPEXPasHBIX CUCTUH-
KOB [IPH M3MEPEHHIX C UCIIOMBb30BaHueM TH AN TEXHUYECKOro y4eTa NEeKTPOIHEPrHiL.
2.1.2. ITpamenseMeie METOAB! H3IMEPECHHIL:
1) OpH H3MEPERHAX NOTEPh HANpLKEHUS Ha KaOeIX B hasax A u B npumensncs me-
TOX H3Mepenuit no 1. 3.1.1;
2) npH M3IMEPEHHUAX NOTEPH HANpsLHKEHHA Ha Kabene B dase C npuMEHANCH METOX H3-
MepeHu# o 1. 3.1.2.
2.1.3. KomiuecTBO OTACABHBIX yuacTkoB uenH dasst C - 3.

13
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2.1.4. Cxenma naMepeHUH npuseaeHa Ha puc. 1.

2.1.5. U3smepenus norepb HanpsukeBus B (azax A H B BBINOMHANKHCH BONLTMETPOM V| THna
114312 (rabn. 1) Ba npenene usMepexruit, pasuom 0.3 B. [Ipu stom abGconoTHAas MOrpeLIHOCTS
BOIbTMETpa V) coctasisna Ag = 0,0045 B.

H3mepenus norepp HanpsiKeHHA B ¢aze C BHUTIOIHATICH TSM Ke BOALTMETPOM HA Mpexe-
nax u3mepenuit, pasusx 0,3 B u 1,5 B. [Ip 3ToM abcomoTHAsS NOTpeWIHOCTS BOABTMETPR V) cO-
crapasia Ag; = 0,0045 B — Ha npeaeie usmepensuit 0,3 B # Ag; = 0,0225 B — na npezene 1.3 B.

2.2. Pe3vaprarsl U3MEpeHUIL

2.2.1. Pe3ynpTaTel H3IMEPEHHH HOMHHAILHOIO HANpSASHUS CeTH Uyon, AOCOTIOTHBIN 3HA-
YeHHH 1oTeps HanpsweHus AUp; 8 pazax A u B u noteps HanpaxeHus AUn,~AUn; Ha Tpex vya-
CTKaX cetu Qassr C, onpeneneHHoe no 1. 9 sHayeHue HaBoIOK npooapheiX DJC Ay B asax A 1
B # Ha Tpex y4acTKax ceTH Ay, — As; ¢asst C, a Takike NOrPeUIHOCTh BOABTMETPA Ag NPHBEICHS! B

taon. [1.1.3.

Tadmua [1.1.3

Od0o3ua- PesvanTaThl usMepertil i COCTABARIOUL RS NOrPSUIHOCTH H3IMEDSHUT ?
HehHe baza A baza B haza C :
o0bexTa : i ;
lﬂﬂepc- AU!T 533! ﬁa' B AU}! éB: A‘}, .3(.?1 -1(.}.: ; i’l‘.‘m &B; = ﬁB): 533‘! ; .33:, i A');,, B
i B
' {
B § {
| i

CTRa e~

I
sl (yaa- B | B B|{ B | B |.8] 8 i B | A5, | B | B
i

0,08 | 0,0045 | 0,008 0,i4 | 00045 | 0,004

[Iprmeganue. PesvasraTel u3Meperui B dasax A u B, npuseaennsie B tadx. I1.1.1 1 8 tadx. 11.1.5,

COBIIAAAIOT,

2.3. PacyeT noreph HaNPsOKCHUA
2.3.1. OTHOCHTEIPHOE 3HAYECHHE NOTEps Hanpaxedus ol; B ¢asax A ¥ B BBMHCICHO B

. 1.3.1 (cM. nprmep Nel) u cocranset:

60U, = 0,14 % — norepu HanupsKeHus B paze A;
0Uy = 0,24 % — 110TepH BanpsskeHus 8 paze B.

OTtHOCHTEIBHOE 3HAYEHHE NOTEPh Hanpsxerus 6U; B ¢ase C BerquCIAETCS MO QOPMY.IS
(4) ¢ yyeroM HauHbIX, IpuBEeaeHHbIX B Ta0a. 11.1.3:

oU, = W -100 % =1,5 % - norepu Hanpsxenus 8 pase C. (I1.1.9)
3/,

2.3.2. KonTponupyemoe 3Ha4eHue noreps Hanpskerus 6U Boraucigercs no gopmyie (2) ¢
YHETOM OTHOCHUTEIBLHAIX 3HAYEHHH NOTeps Hanpskerus 6U; B kaknoi ¢ase (cM. n. 2.3.1):

0,144+0,24 +1,5

; =0,63 %. (I1.1.10)

SU =

2.4. PacyeT norpemiHOCTH U3MEPEHHUIT IOTEPDh HANPAKECHUS
2.4.1. OTHOCHTEIbHAS NOPEUIHOCTE OTEPh HANpPKCHUA B (a3ax A ¥ B BBIMHCAACTCA NO

dopmynie (6) ¢ yueToMm AaHHBIX, NpUBEACHHbIX B Ta0m. I1.1.3.

o, = 0,0045 + 0,008 100 % =15,6 % - norpemnocTs uaMepeHuii noreps Hanpsokerus  (11.1.11)
0,08 oU, Bpase A,
14




0,0045+0,004 . g0 6,0 % - morpewHocTs H3Meperuit noteps Hanpsxenus  ([1.1.12)

0, =
0,14 oU, B daze B.

OTtHOCHTESABHAA NOrPEUIHOCTD HIMEPSHUTT NOTEPh HANPAKECHHA B (paze C BLIYHCIACTCH No
popmy:e (7) ¢ yueToM ZaHHBIX, npHBeaeHHbIX B Tad1 [1.1.3:

»
L

(0,0045+0,001) _ (0,0045+0.002)"  (0,0225+0.002) \soar_ 750 (L1.13)

0,2° 0.26° 0,4°

2.4.2. OTHOCHTENBHAX MOTPEIIHOCTD H3MEPEHHIT KOHTPOIHPYEMOrO 3HAYSHHA MOTEPs HA-
OpAAKEHHSA Oy BeIMHCASETCH 0 hopmy:ae (10) ¢ vyeToM OTHOCHTEILHBIX 3HAUSHHI NOTePsh HANPS-
AeHHS Oy; B Kaxknoit ¢aze (IT.1.11)~(IL1.13) u xoHTPOIHPYSMOr0o 3HAUCHHSA [OTEPh HANPAKSHUSA

30 (H,I.IO):

(0,14-15,6) +(0,24-6) +(1.5-7,2)° =£19%. (T.L.14)

2.5. Pe3ayaprarsl pacyera nOTeph HANPSKCHHS W NOTPEIIHOCTH HX H3MEPSHUH B KaAIOfl
dase A, B u C npusenens: B tadn. [1.1.4,

Tadauua [1.1.4

Odo3Haye- [Motepu HanpsxeHus, % i L1orpewHOCTb N3MEPeHHUIt NOTEPS
Hue oGbex- &b vampAweHMs %
TR HoMepe- A : . : R : . | - 2 - ; R :
alt (ywa-| ol oUp 1+ ol% ol ! o | 0% 6. |  o6r
CTRA Ueny) : i | ’ | |

II-1 o14 | 024 | 15 | os | 156 | 60 72 | =190
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Hpwrodcenue 3

COHCOK JOKYMEHTOB, Ha KOTOpPSIE fAaHa cchlika B MBY

-

O6o3uauenue Haunsexosane Howmep nvuxTa

3 MBH _
HHCTpYRUHSA 110 nposepre TpanchopMaTopos HANPsKeHHS H #X | Bsoawsas vacts |
sTopuunsiX ceret. — M. ClIO Cowozrexauepro. 1979 '

apivguiiinialyiplfeglu iyl pp g gigfiny

F'OCT P 8.563-96 MeToaNKY BLINOAHEHHS HIMEPeHHUIT Bsoaxas wacts
[ipasuna verpoiictsa anexrpoyeradosok . Musanepro CCCP. - | BeoaHas yacTs;
6-¢ u3a.. nepepad. u gon. ~ M.: Sueproaromusiar. 1983 S.1.2:10.1.5

P} 34.35.502-90 THNOBAA HHCTPYRUHMA MO OPraHH3AUMH it NPOH3BOICTBY padoT B
YCTPOHCTBAX PENCHHON 3AMMHTE! ¥ IAEKTPOABTOMATHKH JASKTPO- 4.1.1

cradustit ¥ noacranunil. — M.: CI1IO OPI'POC. 1991
[Ipasi1a TeXHHYECKOM IRCILIVATAUNN ITSRTPHUECKHN CTAHLHIT U _ -
cereit Poccuiteroit Qenepaunu, — M.: CTIO OPI'POC, 1996 ' ' E

‘ [Tpasuia TexHHKH 0€30MACHOCTH NPH IRTILIVATALHH 3.IEKTPOYC- 412 5.1
TaHOBOK. ~ M.: Sueproaromusaar. 1987 Phete O
IIpaBu:;ia aIRCNAYaTaLHK 3NEKTPOYCTAHOBOK NOTpedHTE e, ~ M. 412:51 |
DxeproarosMusaar, 1992 Phem O :
| Ilpasuia TeXHHKY O0E30MaCHOCTH NPH IRCILIVATAUHH IIEKTPOYC- 11951
TAHOBOK norpedureneit. — M.: Dueproaromusar, 1989 TS
I'OCT 12.2.007.3-75 | CCBT. 1eKTPOTEXHHUECKHE YCTPOIICTBA HA HANPAKEHUA CBSL- | 113
l ure 1000 B. Tpedosauus OezonacHocTH Tl
i
[OCT 12.2.007.0-75 | CCBT. Hzaeaua anexrporexuuyecxue. TpedosanHuA Oe30nacHo- f 413
g 1.
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