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13. METO4UKA I1OBEPKHU

13.1 O6uwue nonoxeHus

13.1.1 Hactrosimuii pa3pmen ycTaHaBIMBaeT METOJBI M CPEJACTBA IOBEPKM KanuOparopa YHHBEp-
cansHoro H4-57 (nanee nmpubop) nmpu BEIMyCKe M3 MPOM3BOJACTBA, HAXOMAALIErocs B SKCILTyaTallMy U I10-
ciie mpou3BeEHHOro peMoHTa. [loBepka mprbopa TOmMKHA MPOBOAMTECS MPH €ro NpUMeHeHUH B chepax
roCyJapCTBEHHOI'O PeTyJIUpOBaHUS obecrmeveHus equHCTBa W3MepeHuid. [Ipu ucnonszoBanuu npudopa
BHE cdep rocyIapCTBEHHOTO PerylHpOBaHMs 00ecleueHUs €IMHCTBA M3MEPEHHH NOMyCKaeTCs MpoBee-

HHE KaJIUOPOBKH.

13.1.2 TTosepka npubopa ocymiecTBIsAeTCS He pexke ofHoro pasa B 1 ron. Jlomyckaercs mposeje-
HUE TIOBepKH npudopa ¢ Ucnolib3oBaHueM oaHoro 6azosoro 6noka (kanudparopa) WK AByX OJI0KOB (Ka-
nUOpaTopa U YCUITKTENs) Ha MeHEIIeM YKCIie THAaNa30HOB MM 11 MEHBIIEro YKcia BOCIIPOH3BOAUMBIX

BEIIMYHWH Ha OCHOBaHHH 3aABIICHUA BlIaJenblia CPEACTEA H3MEDPEHHA.

13.1.3 Metoauka MoBepKH peanusyercs MOCpeACTBOM METOA0B MPSAMBIX H KOCBEHHBIX H3MEPEHMH

H METOAA CIIHYEHHA.

13.1.4 I1pu npoBeneHuH noBepku odecreyeHa NpocaeKUBaeMoOCTh pe3yIbTaTOB H3MEPEHHH K:
I'OT 13-01 I'ocynapcTBeHHBIH NEPBUYHBIN 9TaJOH €AMHHUIIBI 3JIEKTPHYECKOr0 HalpsHKEHK,
I'DT 89-2008 I'ocynapcTBeHHBIH NEpBUYHBIN CielMaNbHBIA 3Tal0H €IMHMIBI 3NEKTPHYECKOro Hampsi-
»eHus (BonbTa) B quana3oHe yactort ot 10 mo 3- 107 [;
I'OT 14-2014 T'ocynapcTBeHHbIH NEPBUYHBIN STAIOH €HHHIIBI 3JIEKTPUYECKOrO CONPOTHBIIEHHU;
I'ST 4-91 lNocynapcTBeHHBIN NepBUYHBIN 3TaJOH eJUHULEI CHIIEI IOCTOSIHHOTO 3JIEKTPHYECKOI0 TOKA;
I'DOT 88-2014 T'ocynapcTBeHHBIH NepBUYHBIN CeLHaJbHBIM 3TANIOH €IMHHIIBI CHITBI SJIEKTPHYECKOIO TO-
Ka B quanasose gacror ot 20 mo 1-10° T
I'3T 1-2018 'ocynapcTBEHHBIH NIEPBUYHEIH 3TANOH €AMHHL, BPEMEHHM, YACTOTHl H HALIMOHANIBHOM LIKAJIE]

BpEMEHH.

13.2 lNepeyeHb onepayul nogepku

13.2.1 llpy npoeeneHMH TIOBEPKH JOJDKHBEI OBITh BBIIOJNHEHHl OIEpalliM, YKa3aHHBIE B

Tabnune 13.1.

Tabnuua 13.1 — Onepauuu noBepku

Howmep Ilepruunas | Ilepuopuueckas
HawnmeroBanue onepanyu METOMKH OBEpKa TIOBEPKA
BremHuii ocMOTp 13.7 Ha Ha
[Ipoeepka nmporpaMMHOTO 0OecIIeYeHHs 13.8 Ha Ha
IToproToBka K noBepke u onpoOoBaHHE 13.9 Ha Ha
OmnpeneneHue XapaKTepUCTHK, 00eCIeYMBArOIINX 13.10 Tla Jla
6e30macHyrO 3KCIUTYaTalHio Npubopa )
- JA
[TpoBepka 31eKTpUYECKOH NPOYHOCTH U30IALMH 13.10.1 R T— Her
JA
[IpoBepka 31EKTPUYECKOTO COMPOTUBICHUS U30TALHH 1BI02. | e — Her
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[Iponomxenue Tabnuner 13.1

HanmeHoBaHze Oneparum Howmep Ilepruunas |Ilepuonuueckas
METOIUKH IOBEpKa IIOBEpKa

IIpoBepka 3MeKTPUIECKOTO CONPOTHRIECHU 3aIIUTHO-
IO 3a3eMJICHUS 11003 Aa A
OmpeneneHne METPOIOTHYSCKUX XapPaKTEPHUCTHK

13.11 Ha Ha
Onpenenenue Ko3hdHIHEHTa HETHHEHHBIX HCKAKE-
HHH B PEXKUMAaX BOCIPOM3BEICHHS HAPSKEHUS U CH- 13.11.1 Ha Her
Tl TIEPEMEHHOTO TOKA
Onpenenenne OCHOBHOM abCOMIOTHOH TOTPEIIHOCTH 13.11.2 T i
BOCIIPOM3BEACHHUS HANPHKEHHS IOCTOSHHOIO TOKa
Omnpenenenne 0CHOBHOM abCOMOTHOM
MOTPEIIHOCTH BOCIIPOU3BEICHUA HANPIKEHH IIepe- 13.11.3 Ha Ha
MEHHOTO TOKa
Omnpenenenne 0CHOBHON a0COMOTHOM NOrPeITHOCTH 13.11.4 Jia T
BOCIIPOM3BEIEHHS CHJIBI IIOCTOSIHHOTO TOKa
Omnpenenenyne 0CHOBHOH abCOMOTHOH NOrPeIIHOCTH 13115 T Ta
BOCIIPOM3BEIEHHUS CHIIEI IIEPEMEHHOTO TOKa
OmnpeneneHue OCHOBHBIX METPONIOTHYECKUX XapaKTe-
PHCTHK B peKHME BOCIIPOH3BEICHHS COIPOTHBIICHHUS 13.11.6 Ha Ha
MOCTOSSHHOMY TOKY.
OmnpepeneHyue OCHOBHBEIX METPOJIOTHYECKHX XapaKTe-
PUCTHK B PEXKMME BOCIIPOU3BEICHHS COIIPOTHBIICHHS 13.11.7 Ha Ha
IIepEMEHHOMY TOKY
Omnpenenenue BpeMEHHOH HECTAOHIIBHOCTH COIIPOTHB- 13.11.8 Her Tl
JICHHS PE3UCTOPa MOCTOSHHOMY U IIEPEMEHHOMY TOKY
Onpenenenue NOrpeHOCTH BOCIIPOU3BECHUS 13119 e Her
JaCTOTEHI
Omnpenenenue napaMeTpoB KaTYIIKA TOKOBOH (IIpH 13.11.10 T I
HATMIUK B KOMIUIEKTE Ipudopa)
[TonTBEep:kaeHNE COOTBETCTBHS CPENCTRBA H3MEPEHUH 1312 Ta Tla
METPOJIOTHIECKUM TPeOOBaHHAM
Odopmitenue pe3yIbTaTOB IOBEPKH 13.13 Ila Ila

13.3 Memposnozuyeckue u mexHu4yeckue mpebosaHusi K cpedcmeam

rnoeepku

13.3.1 IIpu npoBeneHUH MOBEPKU JOIDKHEI OBITH IPUMEHEHEI CPEJICTBA TIOBEPKH C XaPaKTEPHCTH-

KaMu, ykazaHHEIME B Tabmuue 13.2. Ilpu npoBeneHny MOBEPKH JOIYCKACTCA NPHMEHEHHE aHaTOTHYHBIX

CpEICTB IIOBEPKH, obecneynBarIuX OIPEICICHUE METPOJIOTHUCCKUX XapaKTCPHCTHK KanH6paT0pa

yauBepcanbHOro H4-57 ¢ 3ajanHo# CTENEHBI0 TOYHOCTH.
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Tabnuua 13.2 — Cpenctsa nosepku

Home
HyHKTIE)I HaumeHoBaHuE U THII OCHOBHOIO MJIM BCIIOMOraTeNBHOIO CPe/ICTBA NIOBEPKH,
W— HCITONB3yEMbIe METPOIIOTHYECKHE H OCHOBHBIE TEXHUYECKHE XapaKTepHUCTUKH
cpeicTBa [MOBEPKHU
TOBEPKH
13.11.2, Kanubparop-BoabTMeTp YHUBepcaabHbIH H4-12
13.11.3, H3meperue:
13.11.4, - HanpskeHHe MOCTOAHHOTO TOKa B amamasoHe oT 0 g0 1000 B ¢ morpemiHOCTBEO OT
13.11.5, +0,000315 a0 +0,00063 %;
13.11.6, - HalpsDKeHHs MepeMeHHOoro Ttoka B auanasose or 0,2 mB mo 1000 B B momoce yacToT oT
13.11.7 20 'y no 1000 &'y ¢ norperidHoctsio 0T £0,003 mo £0,18 %.
Bocnpoussenenue:
- HanpsbkeHus nocrosHHoro Toka or 0 mo 1000 B ¢ morpewHoctsro ot +£0,000315 no
+0,00064 %.
- HanpskeHus nepemendoro toka or 0,05 mB no 1000 B B monoce wactor ot 0,1 'y 1o
1000 xI'y ¢ morpemHocTeo 0T =0,003 1o +0,18 %.
- cunbl nocTosHHOro ToKa oT 0 mo 20 A ¢ norpentHocteio oT +0,00275 mo £0,0275 %.
13.11.3 Ilpeo6pa3oBaTent mepeMEeHHOr0 HATIPSXKeHHs NPEeNH3HOHHEIH 792A
dupmer FLUKE (cooTBeTcTBYIOMNA BTOPHYHOMY 3TAIOHY)
I1peobpazoBaHue:
- HanpsbKeHWs NepeMeHHOoro Toka B amanasode or 0,2 MB go 1000 B B nmosoce 4acToT OT
10 I'y mo 1000 kI'1y ¢ morpemHocTeio oT £0,0005 10 +0,0022 %.
13.11.4 KaTtynika 31eKTpHYecKoro conpoTHRIeHHs H3MepuTeabpHasa P310
Homunansrnoe conpotunenue 0,001 Om; knace Tounoctr 0,01; 3 paspsan; MakcHManbHELH TOK
32 A.
13.11.4, Kartymka 371eKTpHYecKOoro conpoTHBIeHus HaMepuTeasuas P310
13.11.6 HomunansHoe conpotupnenue 0,01 Om; knace Tounoctu 0,01; 3 pazpsan; MakcHManbHEIT TOK
10 A.
13.11.4, KaTtviuka 3/IeKTpHYeCKOoro conpoTHRBIEHHS H3MepuTennLuas P321
13.11.6 HomunansHoe conpotueienne 1 OM; xknace Toydoctu 0,01; 2 paspan; MakcuMalbHbIA ToK 1 A.
13.11.4, Karviuka 3J1eKTpHYecKoro cOnpoTHBIeH s H3mMepuTeasHas P321
13.11.6 Homunanenoe conpotuenenue 10 Om; knacc toynoctu 0,01; 2 paspsan; MakcUManbHEIH TOK
320 MA.
13.11.4, Katvika 2JeKTpHYeCcKOoro conpoTHRIeHHA H3MepuTenbHasa P331
13.11.6 HomunansHoe conpotuenenue 100 Om; knacc touHoct 0,01; 2 pazpsan; MakCHMamnbHbIH TOK
100 MA.
13.11.4, Katvinka 3JeKTpHYecKoro conpoTHBIeHHs H3MepuTeapHas P331
13.11.6 Homunansnoe conporusnenue 1 xOwm; knace tounoctu 0,01; 2 paspsan; MakcMManbHBIH TOK
32 MA.
13.11.6 KaTtviuka 3JeKTpHYecKoro conpoTHRIEHHS H3MepHTenbHas P331
HomunansHoe conpotuBnenne 10 kOM; knace Tounoctr 0,01; 3 paspsiy; MakCHMaNbHBIH TOK
10 MA.
13.11.6 Katviuka 3/1eKTpH4ecKOro CONpPoTHBIEHHS H3MepuTeabHas P331
HomunaneHoe conporuenerne 100 kOwm; kmace TogroctH 0,01; 3 paspsi; MakCUMANbHBII
3.2 MA.
13.11.6 Mepa 2J1eKTpHYecKoro conporupaennsa P4013
HomunansHoe conpotusnenne 1 MOw; kinace TogHocty 0,005; 3 paspsin; MakcuManbHOe
HanpsokeHue 700 B.
13.11.6 Mepa 3aexTpudeckoro conporuBiedus P4013

Homunansroe conpotusnenue 10 MOwm; knacc tounoctr 0,005; 3 paspan; MakcHMaJIBHOE
Hanpsokedue 700 B.
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ITponomkenue Tabauus! 13.2

Home
HVHKTI; HaumenoBaHue u TUII OCHOBHOTO MJTM BCTIOMOTATENIBHOTO CPEICTBA MIOBEPKH,
- UCIIONBE3YEMBIC METPOJIOTHYECKHE M OCHOBHBIE TEXHMYECKHE XapaKTePUCTHKH
METOIUKH
CpelCTBA NOBEPKH
MOBEPKH
13.11.6 Mepa 3aekTpHYecKkoro conporusienus P4033
Homunansnoe conpotupnerue 100 MOwm; kiace Toudoctr 0,005; 3 paspsai; MaKCUMaIbHOE
Hanpsxkerue 1500 B.
13.11.5, | Meps! conporuaennus H4-12MC
13.11.7 HoMusan IorpeiHocTs Iorpemnocts AC Makcumans-
DC ao 1 &l 10 5 ki 1o 10 k' HBIA TOK
100 Om +0,003 % +0,005 % +0,01 % +0,01 % 30 MA
100m +(,003 % +0,005 % +0,01 % +0,01 % 200 mA
1 Om +0,003 % +0,005 % +0,01 % +0,02 % 2000MA
0,01 Om +0,01 % +0,01 % +0,03 % =0,1 % 50 A
13.9.5, MyvasTumerp B7-84
13.10.3 Hsmepenue:
13.11.6, - HanpsKeHHe nocToaHHoro Toka ot 0 7o 1000 B ¢ norpemHocTeio o1 £0,0022 1o +0,004 %;
15.11.7, - HanpsxeHue repeMeHHoro Toka ot 1 MB no 700 B B monoce wactor ot 10 'y g0 100 k' ¢
13.11.9, norpemHocTeio oT £0,075 no £1,5 %;
13.11.10 -vactoTta oT 1 ' mo 125 k' ¢ norpemsocTeo £0,005 %.
13.11.1 H3vepuTens HennHeiHbIX Hekaskennii CK6-13
Juanaszon Hanpssxenuit o1 2 no 100 B; nuanason usmepsemsix uckaxenuit or 0,05 no 2 %; mo-
rpemHocTs He 6onee +10 Y.
13.10.2 Merommerp 3C 0202/2-I
Juanazon u3MepeHus conpotusieHus ot 0 mo 10000 MOM; H3MepHTENBHOE HANpsKEHHE
500, 1000 u 2500 B.
13.10.1 VYeranorka npoboiinag YIIV-21
- IMana3od BBEIXOJHOrO HAMNPMKEHUS TOCTOSHHOrO U NiepeMeHHoro toka ot 0 o 10 kB;
- IOTPelIHOCTh YCTAHOBKH BBIXOJHOT0O HanpskeHus 10 4 %o;
- JWarnasoH U3MepeHHs ToKa YTeYKH 10 50 MA.
13.11.10 | IIpeobpaszosatens Toka APPA-39T
H3mepenne cunbl MOCTOSHHOTO M IepeMeHHoro toka ot 0 1o 1000 A B YacTOTHOM JuanaszoHe
ot 45 mo 400 I'.

13.4 TpeboeaHusi K cieyuanucmam, OCyu,ecmessitoujUM rnoeepKy

13.4.1 IloBepka NOJKHA OCYIIECTBIATHLCSA JHMLAMM, KBATH(HUKAIMA KOTOPHIX COOTBETCTBYET Tpe-

OoBaHMAM KPUTEPHER aKKpeauTalllK, aTTECTOBAHHBIMH B KaUeCTBEC I]OBepI/]TEJ]Eﬁ B YCTAHOBIICHHOM I10-

PAIKE ¥ MMEIOIMM KBanH(bHKalMOHHYIO TPYIITY 3MeKTP0oOe30nacHOCTH He HUKE TPEThEl.

Hepe,a NpOBEACHHME NMOBEPKH MOBECPHTEIIE JOIDKEH H3YYHUTEL B COOTBETCTBYHOLUEM obnéEMe PYKOBO-

ACTBO 110 3KCIUTyaTalliy Ha mpubop.

13.5 TpeboeaHusi no obecneyeHuro 6ezonacHocmu rpoeedeHusi MogepKu

13.5.1 Ilpu nposefeHNH MOBEPKU MOJDKHEI OBITH COOMIOEHBI TpeOoBaHKsS 0E30MacHOCTH Mpey-

CMOTPEHHEBIE B CIEAVIOIIHUX JOKYMEHTAX: ((HpaBH.Ha TEXHUYECKOH SKCIIyaTanuH 3JIEKTPOYCTAHOBOK I10-

Tpebureneii», «[IpaBuna TexHUKY 6e30MaCHOCTH MPH SKCILTYaTALMK 3TeKTPOYCTAHOBOK MOTpebUTETeH,

a TaKKe M3JIOKEeHHBIe B pasjele 2 PYKOBOACTBA IO sKcrutyatauud «Kamubpatop yHHBEpcalbHBIH
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H4-57», B TeXxHUYeCKOH JNOKYMEHTALMW Ha MPUMEHsAEMbIE CPEICTBA NMOBEPKH U BCIIOMOTATeIbHOE 060-

pylOBaHue.

13.6 TpeboeaHusi K ycrioeusiM npoeedeHUs MogepKu
13.6.1 Ilpu npoBeaeHMH MOBEPKU JODKHEI OBITH COOMIOAEHBI CleAYIOIINE YCIOBUS:

1) Temnepatypa okpy»xarolero Bo3ayxa ot +20 go +25 °C;

2) OTHOCHTENBHAs BIAXKHOCTE Bo3ayxa ot 30 1o 80 %;

3) atmocdepHoe nasnenue ot 84 no 106 kIla, ot 630 go 795 Mm. pT. cT.;

4) nanpsxenue ceTy nuTanus ot 215,6 no 224.4 B, yacrotoii (50 + 0,5) I'y;

5) ko3 huLHEHT rapMOHHMK NUTAKOWIEH ceTH, He 6onee 2 Y.

13.7 BHewHulU ocmMomp

13.7.1 Ilpu npoBeeHMH BHEITHETO OCMOTPA YCTaHABJIMBAETCS COOTBETCTBHE MOBEPAEMOro npubo-
pa ¢ BXOJALMMH B €r0 KOMIUIEKT MOCTaBKH MPUHAANIEKHOCTAMHE CIIEIYIOIINAM TPeOOBaHUAM:
1) koMIUIEKTHOCTE TpUbOpa JOMKHA COOTBETCTBOBATE pazieny «CocTap KOMITUIEKTa», B KOJIMYECTBE
¥ 110 HOMEHKJIaType, He0OX0JHMOM [Tl MPOBEIEHHS TOBEPKH B COOTBETCTBYIOLIEM 00BEME;

2) AOJKHBI OTCYTCTBOBAaTH MEXaHHUYECKHE IOBPEHKICHHA, BIMAIOUIME HAa METPOJIOTHYECKHE H 3KC-
nnyataljMOHHBIE XapaKTEPUCTHKH,

3) pa3B&MBI, 371€eMEHTHI KPEILICHHUS KOpIyca, KHOMKH KIaBUATYPhl I0JDKHBL OBITh HPOYHO 3aKPEILIEHEL
M HE UMETH MOBPEKIEHWI;

4) nomxHa OHITH OOecreyeHa LEeJOCTHOCTh M30JISLHKM CETEBBIX NPOBOAOB M COEAMHUTENBHBIX Kabe-
Jeit;
5) MpH HAKJIOHAX W BCTPSAXMBAHHM KOPMycoB OIOKOB He JODKHO OBITH XapaKTepHBIX 3BYKOB, CBHIE-

TENBCTBYIOIMX O HAMWYMK BHYTPU KOpIlyca Npubopa He3aKPEIUICHHBIX MK cl1ab0o 3aKperuiéHHBIX
3JIEMEHTOB WITH JeTaleii;

6) MeTanIM4ecKue MOBEPXHOCTH HIIEKTPHYECKMX KOHTAaKTOB BHELIHHMX Pa3bEMOB MpubOOpa U coequ-
HUTENBHBIX Kabenell He NOIKHEI MMETh HapyIIeHHH HETOCTHOCTH NMOKPHITHI (OKHCIeHHE, ToYep-
HEeHUe);

7) HagmUcH, NoscHAIomMe (YHKUHOHANEHOE HAa3HAYEHWH OpraHOB YNpPABIICHHS HE JOJDKHEI MMEThH
NOBPEXKACHUHN, 3aTPYAHIIONIMX UX YTEHHE U MOHUMAaHHE.

IIpu BRIABNEHHH HecoOTBETCTBUIl nMpubopa TpeboBanusM n.13.7.1 nanpHeiias noeepka He Mpo-

BOJUTECS, IpUOOp OpaKyeTcs, W HAaNpaBIAETCS B PEMOHT.

13.8 [Ipoeepka npozpammHoz0o obecrieyeHusi

13.8.1 [Iposeputs mpu BKIIOYEHUH NpHOOpa COOTBETCTBHE BHIBOAMMOM MHPOPMALMH O BCTPOEH-

HOM TiporpamMMHoM obecnieueruu (I10) cneayrommm JaHHBIM:

— Bepcud M0: 1.1;

— KoHTponbHas cymma MO: AC47.
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13.9 [Todzomoeka k nosepke u onpoboeaHue

13.9.1 Ilepen mpoeeaeHHeM TOBEPKH HEOOXOJMMO BHIMONHHTH CHEAYHOIIHE MOATOTOBHTENLHBIE

onepanMH:

1) U3y4yuTh B COOTBETCTBYIOIIEM 00BEME PYKOBOACTRO M0 3KcIutyaTanuu «Kanubparop yHHBepcamb-
HeI H4-57»;

2) NpOBEPHUTEL KOMIUIEKTHOCTE NpUOOpa B YacTH MPHHAAJIEKHOCTEH HEOOXOAMMBIX I OCYLIECTRIIE-
HHs OTiepalfii MOBEPKH B COOTBETCTBYIOMEM 00BEME;

3) pacIoyIoKUTH NoBepsAeMbIi Mpudop Ha paboyeM MecTe U [TOJrOTOBUTH €ro K paboTe B COOTBETCT-
BUM ¢ TpeboBaHuAMH 11.9.2 pykoBoacTea no 3kcruyatauuu «Kanubparop yHuBepcansHblil H4-57»,
obecrnedms, MpU TOM, YI00CTBO U 0€30MaCHOCTE €ro SKCILTyaTall|H;

4) NoAroTOBUTH NPHHAIEXHOCTH, MaTepUalbl, HHCTPYMEHT HeoOXoauMBle A1t cOOpKH cXeM MOoBep-
KU B COOTBETCTBUH C TIPOBOJMMBIMH OTIEPALUAMU;

5) MOAroTOBUTH MIPUMEHSIEMBIE CPE/ICTBA IOBEPKH, UCIIBITATENIBEHOE M BCIIOMOraTe1bHoe 000pyaoBa-
HHE B COOTBETCTBHMHU C TpeOOBAHHAMH, H3N0KEHHBIMH B UX SKCILTYaTalMOHHOH JOKYMEHTALMH.
13.9.2 Tlocne BHINONHEHMA ONMepalyii MO MOAroToBKe Npudopa K NMoBepKe MPHUCTYNUTE K Onpodo-

BaHUIO B COOTReTCTBUM ¢ nn.13.9.3 —13.9.5.

13.9.3 TIpousBecTH BU3YaNbHYKO MPOBEPKY WHIMKALMHM BEIBOJUMBIX Ha Tab0 MHAMKaTOpa Ludpo-

BEIX CHMBOJIOB H 3HAKOB.

13.9.4 IIpoBepuTh QyHKLMOHMPOBAHHE KJIaBHATYphl M KOJOBOro mnepexitodareis. Ui yero BhHI-
3BaTh NPOrpamMMy TECTHUPOBAHUSA (B COOTBETCTBUM € YKa3aHUAMH I1.9.4 pyKOBOICTBA IO 3KCIUTyaTallHH

«Kanubparop yausepcanphbiit H4-57).

13935 HpOBCpHTb BO3MOXHOCTE BOCHIPOMU3BCACHHA HAINPAXKCHHA, CHIIBI TOKa W COIIPOTHBIICHMA.

JLs IpOBEIeHUA NIPOBEPKU HEOOXOHMO:

1) cobpate cxemMy M3MepeHHs, yKazaHHYIO B Tabmuue 13.3 1/ cOOTBETCTRYIOLIEro pexuma pado-
TBI;

2) yCTaHOBUTH Ha BBEIXOJE MOBEpsAEMOro mpudopa napamerpsl BOCIPOU3BOAUMOM BeNUYHHE] B CO-
OTBETCTBUM C JAHHBIMH, YKa3aHHBIMH B Tabnuue 13.3 u BEHIOpaHHO# cXeMO H3MepeHus;

3) mo mokazanusm BHewHero CH npoKOHTPOIMPOBATE HATMYHE BOCIPOU3BOAMMOI BENHYUHEL Oe3
OMpesieNieHKs! TIOTPELTHOCTH eé BOoCnpou3BeeH s (pexuM padoTs! BHemHero CH BeiOupaercs B
COOTBETCTBUM C BUJIOM BOCIPOM3BOJAUMOM BEJIMYHHBL);

4) B pexHMe BOCNPOM3BEIeHHS HANPSDKEHUS MOCTOSHHOro Toka Ha npenene «1000 B» nocne cHa-
THS TI0Ka3aHWi NOAKMIOuWTE BHemHee CH Ha BBIXOJ BEICOKOBOJBTHOTO JEITHMTENs, KOTOPbIH
HAXOJUTCS Ha 3aJHel MaHeIu YCHIIMTENS, C LEbI0 KOHTPOJIS LUENOCTHOCTH ACIUTEN;

5) nony4yeHHble 3HaYEHHA CPABHHUTE C JaHHBIMH, NpUBeIEHHBIMU B Tabmuue 13.3.

13.9.6 Pesynprarel onpoOOBaHUA CUMTAKOTCS YOBIETBOPUTENIBHBIMY, €C/IM NOBEpsAeMbli npubop
COOTBETCTBYET TpebopaHuaM m.13.9.3-13.9.5

13.9.7 B ciny4ae BBIABICHHA HECOOTBETCTBHI NpubOopa Tpebosanuam nn.13.9.3-13.9.5 ¢ y4erom
napaMeTpoR, MpHBENEeHHEBIX B Tabnuue 13.3, nanpHelimas noBepka He IPOBOAMTCA, NpHOOp OpaKkyeTcsd, U

HallpaBJIACTCA B pEMOHT.
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13.9.8 PesyneTaThl NOBEPKM 10 AAHHOMY MYHKTY 0GQOPMIIAIOTCA MPOTOKOJIOM MO (opme, HpHBe-

JIEHHOM B NpuUIoxxeHuH B.

Tabnuua 13.3 — [lapamerps onpoboBaHus

Ipenen HomunaneHele 3Ha4eHHA Cxema H3mepeHHOe 3HaUeHHE
BOCIIPOM3BEJCHUS | KOHTPOIMPYEMOTO NapaMerpa H3MEPEHMS KOHTPOJIMPYEMOTO
napametpa*
PEXHM BOCIIPOH3BEICHHS HANPSKEHUA MOCTOSHHOIO TOKA
2B +2 B;-2 B, 2B
20B +20 B +20 B
200B +100 B Pucynok 13.4 +100 B
+500 B
1000 B +500 B
+5 B *3%
PEXHM BOCIIPOH3BEIEHHA HAMPKEHUA TIePEMEHHOTO TOKA
20B 10B; 1 k' 10B
200 B 100B; 1 x['u Pucynok 13.4 100 B
1000 B 500B; 1 k' 500 B
PeKHM BOCTIPOM3BENEHHS CHIIBI TOCTOAHHOIO TOKA
2 MA +2 MA 2 MA
20 MA +20 MA METOIOM TPAMBIX 20 MA
H3MEepeHHUH
200 mA +200 MA ¢ IOMOLIBO 200 MA
2000 mA +1000 MA amnepmeTpa 1A
30A +10 A 10 A
PEKHM BOCIIPOU3BEACHHA COMPOTUBIIEHUS IIOCTOAHHOMY TOKY
100 Om 100 Om 100 Om
MeTOoOOM OpAMBIX
1 kOm 1 kOMm H3MepeHuii ¢ momo- 1 kOm
10 kOm 10 KOm S 10 KOm
* - nokasanue kouwmponupyiowezo CH
** ¢ gpix0da gpicokogorbmuozo oeaumens 1:100

13.10 OnpedeneHue xapakmepucmuk, obecrneyusaroujux 6e3onacHyro

3Kcrnyamauyuro npubopa

13.10.1 IlpoBepka 31eKTpHYeCKOH NPOYHOCTH H30ISIHH

13.10.1.1 IpoBepka aneKTpuyecKoil NPOYHOCTH M3OMSALMH MOBEPIEMOro nMpubopa OCyIIecTBIsIeT-
¢ B COOTBETCTBUH ¢ 1.13.10.1.2. JlonyckaeTcs coOBMeIaTh NPOBEPKY SMEKTPUYECKOMN MMPOYHOCTH H30-
TALMA ¢ M3MEPEHHEM CONPOTHBIICHMS H3OJALMH IIPH MCIONL30BAHUM MErOMMETpa ¢ HOMHHAJIBHBIM

3HaY€HHE BBIXOAHOTO HampsokeHus 2500 B.

13.10.1.2 TIpoBepKy 3JeKTPHUECKOM MPOYHOCTH H3OMALMH MPOBOJAT ¢ MOMOIIEI NpoOoiHOI ye-
TaHOBKH. McniBITaTeNbHOE HAIIpSDKEHUE ITONAI0T MEXAY LEMsAMM, YKa3aHHBIMH B Tabnuue 13.4. Bee koH-
TaKThl OJJHOMMEHHOM ILENMH 3aMBIKAIOTC Mexay codboi. COCTOSIHHE CeTeBOro BHIKIKOYATENS BO BPeMs

UCTIBITAHWH JODKHO OBITE «BrarodeHo».
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13.10.1.3 PeaynbTarsl NpOBEpKH CYMTAIOT YAOBIETBOPMTENBHBIMH, €CJIH BO BpeMs HCMBITAHUH HE
BO3HMKAIIM pa3psi/ibl U MOBTOPSIOIMICA MOBEPXHOCTHBIH MPoOoi, COMPOBOKAAIOIIMIACS PE3KUM BO3pac-
TaHHEM TOKa B UCIBITaTeNbHON uenu. Ilossnenue "kKopoHHoro" paspana MM nonoOHeIX 3¢dexTor He

ABJIAETCA IIPH3HAKOM J.IC(PCKTHOCTI/I H30JIALHHA.

13.10.1.4 B cmy4ae BBIABICHHUsI HECOOTBETCTBHI Ipubopa TpeboBanusM 1.13.10.1 ¢ ydyerom mapa-
METPOB, NMpPHBEJEHHBIX B Tabiuue 13.4, nanbHeifas npoBepka He NMpoBoaMTcs, npubop Opakyercs, u

HarpapJIA€TCA B PCMOHT.

13.10.1.5 Pe3ynsTaThl IpoBepKH 10 JaHHOMY MYHKTY 0OPMIAIOTCSA NPOTOKOIOM 10 dopme, Npu-

BEIIEHHOM B NPUIIOKEHHH B.

13.10.2 IIpoBepka 31eKTPHYECKOr0 CONPOTHBICHHS H30IAHH

13.10.2.1 Dnexrpryeckoe CONMPOTHBIECHHS M30JALMH B HOPMANBHEIX YCIOBHAX MPUMEHEHHs Npo-
BEPAIOT MEXKAY LENAMH, YKa3aHHBIMH B TaOnuue 13.4, npH OTKIIOYEHHOM OT CeTH Kabese MUTaHUs ¢
[IOMOLIBIO MEroMMeTpa ¢ paboynM HanpspkeHHeM He MeHee 1000 B. Bce KOHTaKTH O AHOMMEHHOH LSH
3aMbIKaloTCs Mexay coboil. CocTosiHME CeTeBOro BBIKMIOYATENS BO BPeMs MCIBITAHHE MTODKHO OBITH

«Brimrouesoy.

13.10.2.2 B cnyuyae BBISBIEHHs HECOOTBETCTBHI NMpudopa Tpedopanusm n.13.10.2 ¢ yyerom mapa-
METPOB, NpPHBEAEHHBIX B Tabnuue 13.4, maneHeilmas npoBepka He MPOBOAUTCA, MpubOOp OpakyeTcs, U

HarpaBlgeTcs B pEMOHT.

13.10.2.3 Pe3ynsTaTsl MPOBEPKH 10 AAHHOMY IMYHKTY OQOPMIISIOTCA MPOTOKOJIOM 10 opMe, Mpu-

BEJICHHOM B NpUNoXeHHHU B.

13.10.3 IIpoBepka 3JeKTPHYECKOr0 CONPOTHBIEHHS 3aIUHTHOIO 3a3eMJIEHHS

13.10.3.1 IlpoBepKy >NneKTpHYECKOro COMpPOTHBIIEHHs 3alUTHOrO 3a3eMJICHHMA NMPOBOIAT B COOT-
BeTcTBHH ¢ 11.6.5.2.4 TOCT IEC 61010.

13.10.3.2 Pe3yneTarhl NIPOBEPKH CUHTAIOT YAOBJIETBOPUTENLHBIMH, €CIIH B HOPMaJbHBIX YCIOBHAX

SKCITyaTallMH 3Ha4€HHUE CONPOTUBIICHHA 3allIJUTHOIO 3a3€MNIECHHA HE IIPEBBILIACT 0,1 Om.

13.10.3.3 B ciyuae BHIABNEHHMA HECOOTBETCTBHE mnpubopa TpeboBanusam 1.13.10.3 manmeHeiinas

npoBepKa He MPOBOAUTCS, IprOOp OpaKyeTcs, U HaNpaBAeTCs B PEMOHT.

13.10.3.4 Pe3synpTaThl NpoBEpKH MO AaHHOMY ITYHKTY O(OpPMIIIOTCS IPOTOKONIOM 1o dopme, npu-

BEJIEHHOH B NPHIIOKEHUU B.

Tabnuua 13.4 — [TapamMeTpr! HCTIBITAHUIH SNEKTPHUUECKOM TIPOYHOCTH

IMookmoyenue HcneiTaTensHoe COHpOTﬂBHEHHe
HanpsaxKeHue H30JIA1UHU,
IMepras uens Bropas uemnb He MeHee

Kanutparop H4-57

KonTakTel ceTeBoro pazséma nu-
TaHUsA, COeAMHEHHBIE MEXTY CO- ~1,5kB, 50 T'g -
Boit

Kopnye npu6opa (koHTakT 3a-
IIATHOTO 3a3eMJICHHS)

KOHTaKThI CETEBOTO pasbemMa Iu-
TaHWA ¥ KOHTAKT 3allMTHOrO 3a-

3eMIICHH, COETUHEHHBIE MEKIY

coboii

KoHTaKTh! BBIXOIHBIX KIIEMM
«U» (Hi u Lo),«I» (Hi u Lo), co-
eIMHEHHbIE Mexay coboii

~1,5kB, 50 I'y =
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ITponomxenue Tabnuup: 13.4

IMogxmoueHue HcneirarensHoe COHPOTHBHGHHG
HalnpspKeHUe H30ISILMH,
[lepras uens Bropas uens He Meree

Kanubparop H4-57

KoHTaKTHI BEIXOTHBIX KIEMM Bce KOHTaKTHl HHTEp{EHCHBIX
«U» (Hi u Lo),«I» (Hi u Lo), co- | pa3p&€MOB, cOeTHHEHHEIE MEHITY 1,5 xB
eqMHEHHBIe MeX Ty coboit coboit

KoHTakTEI ceTeBoro pa3beMa nu-

Bce KOHTaKThI BEIXOIHBIX KJIEMM
TaHHUA (KpOMB KOHTaKTa 3aluT-

1 uHTepdelcHBIX pa3bEMOB, co- . 1000 B 1000 MOm
. . HOTO 3a3eMJICHHA), COeTUHEHHEIE
eIUHEHHBIE MeX Y cob0ii -
Mexay coboii
Veunurens H4-57
KoHTakTs! ceTeBOro pazpéMa IH-
Kopmyc npubopa (xoHTakT 3a- "
TaHuA COeqMHEHHBIE MEXKIY CO- ~1,5kB, 50I'y -
LIIMTHOTO 3a3eMJIEHHS) 5
ooit
KoHTaKTEI BEIXOJHBIX KieMM «[» e ——
(Hi u Lo), coeTMHEHHBIE MEXKIY PRFe IPEVSD 1,5xB -
. LIMTHOTO 3a3eMJICHHA)
coboit
KOHTaKTBI CETEROTO pazbema Iu-
KOHTaKTEI BEIXOIHBIX KeMM «I» S (RDME EORTHES, SAEGT
(Hi 1 Lo), coequHEHHEIE MEXITY P 1000 B 1000 MOm

HOI0 3a3eMJICHUA), COeNHHEHHEIE

coboi
00OH MexTy coboii

13.11 OnpedesieHue MemposIo2UYeCKUX XapaKkmepucmuk

13.11.1 Onpenenenne ko3pPpuuHenTa HeNHHEHHBIX HCKAXKEHHIH B pexuMax

BOCIIPOH3BE/ACHH HANIPAMXKEHHUH H CHJIBI NIEPEMEHHOr0 TOKa

13.11.1.1 Onpenenenure kKo3pduLMEHTa HENMHEHHBIX HCKAKCHHH B pPEXHMME BOCIPOM3BENCHHUS
HalpsaxXeHKuA nepemel-moro TOKa U B PeEXHME BOCHpOHBBC}IeHHH CHIIBI nepemem{oro TOKa l'lpOI/ISBO,H,HTCﬂ
METOOM IIPAMBIX M3MEPEHHI C MOMOUIBI0 aHAJIOrOBOrO U3MEPUTENISl HeJIMHEHHBIX HCKOKEHUH B COOT-
BETCTBUM C yKazaHMAMHM Tabmuupl 13.5. Jlomyckaercst NpOBOJAUTL M3MEPEHHs Cpa3y JKe I0Cie BKIIHOYe-
HMs npubopa, He 0XKKUAAs BPEMEHH YCTaHOBJIeHUs paboyero pexxuma.

BrinonHenue onepaunii HEOOXOAMMO MPOBOIMTE B CIEAYIOUICH NOCIEN0BATEIBHOCTH:

a) coOpaThk CXeMy M3MEPEHMIA:

- B COOTBETCTBUM C PUCYHKOM 13.1 IUIA pesxuma BOCIIPOM3BEICHHs HATIPSDKEHUA EPEMEHHOr0 TOo-
Ka, TIPY 3TOM YCTAHOBUTH Ha MOBEpsAeMOM MpUOOpEe ABYXMPOBOAHBIN PEXMM MOJKIIFOYEHUS] HArPy3KH;
Npy NPOBENCHUM M3MEepEeHMH Ha Ipenenie BocnpousseneHus «200 By» k Beixoay noeepseMoro npudopa
HEOOXO0AMMO MOIKIIOYUTE BHEIIHUN JeNUTENb HanpsokeHus ¢ koahduumentom aenenus 1:10, a Ha npe-
nene socnpousseneHus «1000 B» Bxon uaMepurels HeMHEHHBIX WCKOKEHHH CleQyeT MOAKMIOYUTH K
BEIXO/IY BBICOKOBOJBTHOTO Aenutend «1:100», Haxonsdmerocs Ha 3a/iHel NaHe I YCHITUTEs;

- B COOTBETCTBUHM € PUCYHKOM 13.2 1Jd peskuMa BOCIIPOM3BECHHS CHITHI IEPEMEHHOI0 TOKA, B Ka-
YECTBE TOKOBBIX IIYHTOB MOTYT OBITH MCIOJIE30BaHEI MEPBI COTIPOTHRIEHMA MTOCTOSHHOTO HIIH NepEMEH-
HOI'0 TOKAa;

6) yCcTaHOBHMTH Ha BEIXOJE MOBEPAEMOro NMpuOopa 3HAUYSHHE BBIXOJHOIO MapaMeTpa, YKa3aHHOTO B

Tabmuue 13.5;
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B) CYMTaTh M 3a(MKCUPOBATh yCTAHOBHMBIUMECS HOKA3aHUs W3MepHTENA Ko3(hduUIMeHTa HeluHe -
HBIX HCKaXXEHHH;
I') IOBTOPHTH OIEPALMU I10 NepPeyUCcIeHuAM 0) — B) Uil BeeX HOMHHAIBHBIX 3HAYEHMI KOHTPOJIHU-

pyeMoii BEIMYMHBI YKa3aHHBIX B Tabmuue 13.5.

13.11.1.2 Pe3ynbTaT MOBepKHM CHUTAETCS MOJOXKHTENbHEIM, €CIH U3MEPEHHBIE 3HAYeHUsA Koopu-
UMEHTa HEeMHEWHBIX CKAKEHUH B pesKMMaxX BOCTIDOM3BEICHUS HAMPSDKEHHS U CUIIBI IEPEMEHHOI0 TOKa

He MPEBBIAIT MAKCUMAallbHO AOMYCTHMBIX 3HAYEHUH, IPUBEACHHBIX B Tabnuie 13.5.

13.11.1.3 B cnyyae BBIABIEHMS HECOOTBETCTBHH MOBepseMoro npubopa tpebosanusm m.13.11.1 ¢
Y4ETOM MapaMeTpoB, NPUBEACHHBIX B Tabnuie 13.5, naneHeiiuas noBepka He NpoBOAMTCA, Ipubop Gpa-
KYeTcs, ¥ HallpaBJIsieTCs B PEMOHT.

13.11.1.4 PesynpTaTsl MOBEPKH MO JaHHOMY IYHKTY O(OPMISIOTCS MPOTOKOIOM Mo (opMme, NpU-

BEJCHHOI B MPUIIOKeHUH B.

Tabmuua 13.5 — ITapameTpsl npoBepku K03 GHULHUEHTA HENUHEHHBIX UCKAXKEHNMI

[penen HomunaneHoe 3HaueHue Comnporueiiende | MakcHManbHO AOMYCTUMOE
BOCITPOM3BEAEHUS KOHTPOJIMPYEMBIX Harpysku 3Ha4yeHHe Ko uLHeHTa
napamMeTpoB HEJTMHEHHBIX HCKaKeHUH,
(ypoBeHb, yacToTa) %, He Oonee
1 2 3 4
HarnpsKeHHe [EPEMEHHOro TOKa
2,0B;10Ty 0,02
2,0 B; 10 xI'y 0,02
2B 2.0 B: 40 «I'n1 100 Ow 0,04
2,0 B; 100 xI'xy 0,08
15B; 10 'x 0,02
- 15B; 10 k' 1000 Ont 0,02
15 B; 40 xI'u 0,04
15 B; 100 ' 0,08
150 B; 10 'y 0,02
200 B 150 B; 10 'y 10 kOt 0,02
150 B; 40 ' 0,05
150 B; 100 'y 0,10
700 B; 500 I'y 0,03
1000 B iy 100 KO L
700 B; 30 xI'g 0,30
500 B; 50 xI' 0,50
CHJIa TIEPEMEHHOI0 TOKa
§ sk 2,0 MA; 190 'y 1000 O 0,030
2,0 MA; 12 xI'y, 0,120
50 sak 20,0 MA; 190 T 100 Om 0,015
20,0 MA; 12 k' 0.060
200 MA 200,0 MA; 190 T 10 Om 0,020
200,0 MA; 12 ' 0,080
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[Mpopomxenue Tabnuus 13.5

IIpeaen HomuHaneHoe Conpotusiienne | MaKcHManbHO JOMYCTUMOE
BOCIIPOU3BEIEHHA | 3HauYeHHE KOHTPONUPYEMBIX Harpy3Kku 3HaYeHUe KoahduuKeHTa
apaMeTpoB HEJIMHEHHBIX HCKaXKEeHUH,
(ypoBeHb, yacToTa) %, He Gonee
1 2 3 4
CHJIa IEPEMEHHOr0 ToKa

2000 MA 2000 MA; 190 I'g | Om 0,030

2000 mMA; 12 k' 0,120

30 A 20 A; 190 'y 0.01 Okt 0,030

20 A; 12 k' ’ 0,120

Ans apeaens
200 B*

Tlorepsemeiit npubiop

N4 Openen:
100 B

'

G g i

= bl He=ST
56 eee
S eoe
SO eee
- aee
23 T3
, OO®
[s ¥l e
= ©
Lo Yewnumens f9-57
x a0 On Wi CUA
o0 o
m..;' :":.‘;'.' 1'."' !
L.
EEEN EEEEEN
EmEN
EmEN = @

? EEEEN

HamepuTens nenuueinsx

HCKaXeHHi

PucyHok 13.1 — Cxema uamepeHus koaghgpuyueHma HesTuHeUHbIX UCKaXeHUld 8 pexume

80CIPOU3BEOEHUST HANPSIXXEHUS MePeMeHHO20 mMoKa
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TMosepaenmuti npudop

A7 npeaens
"30 A"

Hasmepurens HemineiinniX HCKaAeH it

Pucyrok 13.2 — Cxema usmepeHusi KoaghghuyueHma HesuHelHbIX UCKaXeHUl 8 pexume
80CIPOU38E0EeHUs Curbl MepeMeHHO20 MoKa

13.11.2 Onpenesienne ocHOBHOH aGCOMIOTHOMH MOIrPENIHOCTH BOCIPOH3BENCHHS HANPSKEHHS

MOCTOSIHHOIO TOKa

13.11.2.1 Onpeznenesnue 0CHOBHOM aGCOMOTHOMN MOrPEIIHOCTH MPOBOAMUTCS METOAOM MPAMOrO M3-
MEpPEHUs BBIXOJHOTO HANpsUKEHHA KanuOpaTopa (Ha knemmax «Uy) 3TanoHHBEIM BONBTMETPOM MOCTOSH-
HOro ToKa. MeToauka onpeeneHus NOrpelHOCTH BOCIPOM3BEICHUs HYNEBOrO 3HAYCHUA HaNpsHKEHHUA,
npueeaeHa B 1.13.11.2.2, a MeTonuka onpejeneHys 0CHOBHON abCONFOTHOM MOTPENIHOCTH BOCIIPOH3BE-

neHus B.13.11.2.3.

13.11.2.2 Onpenenenne OCHOBHOM abCOMIOTHON MOTPENIHOCTH MPH BOCIPOM3BEACHUM HYJIEBOIO
3HA4YEeHHs] HaNpSHKEHHA TPOM3BOJAMTCA METOAOM MpPAMBIX M3MEpEeHMH. B kauecTBe STalOHHOrO BOIBT-
METpa UCTIOJB3YETCA HA3KOBOILTHEIN ONOK M3 cocTaBa KOMILIEKTa KaaubpaTtopa yHuBepcansHoro H4-12
B 2aBTOHOMHOM pexxuMe. B npouecce paboTsl ciemyeT cobmogaTh cieIyromye IpaBuila NPOBEIEHHS W3-
MEPEHHUH HU3KHX YPOBHEH HallpsHKEeHHUS:

- TIpH MPOBEACHUM M3MEPEHHH HEOOXOAMMO NMPUMEHATH LITAaTHBIE COCJUHUTENEHEIE MIPOBOJA M3
KOMIUIEKTa MOCTaBKK NpUOOpa, MM HCMOIBE30BATh COSIHHUTENH, U3TOTOBICHHBIE M3 MPOBOAA OJHOIO
THUIA, OTHOIO CeYEHUs U C HAKOHEYHHMKAMM UMEIOLIHE ITOKPLITHE U3 30]10Ta WK cepebpa;

- nepen duKcauuel MokazaHHH ClIefyeT BHIEPXKATh BPEMEHHYIO Nay3y B Teuenue 20-30 cexyH,

HeDGXOHHM}’}O AJIA BBIDABHHBAHHA TEMIICPATYPhI METANNHYECKHX KOHTAKTOB IIOCJE 3aBEPIICHMUA KOM-

MYTalliH HSMCpHT@ﬂLHOﬁ LEMn:

- HCIIOJIB30BATh PEXHWM OTHOCHTC/IBHBIX H3MCP€HI’II71 AJIA KOMIIEHCAUMK HAYaJIbHOI'0 CMELIEHUS
STAJIOHHOT'O HH3KOBOJIBTHOI'O U3MEPHUTES, NMpeABApHTEIBHO 3aMKHYB KOHTAKTHl BXOJHBIX COEIWHHTEN b~

HBIX MIPOBOJIOB [IEPEMBIYKOH € TEMIO0TBOAOM, 00OeCIeyHBAOIIEH HU3KOE 3HAYEHHE TEPMO-3.]1.C.
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Onpenenenue 0cHOBHOH abCOMOTHOM MOrPeIHOCTH BOCIPOU3BEEHHS HyJIEBOTO 3HAYEHUs HE0O-

X04UMMO MMpOBOJOHWTE B CIlﬁ,HyI'OH_{Gﬁ IoCNIEA0BATEIIbBHOCTH:
a) cobpaTh CXeMy U3MEpPEHHI! B COOTBETCTBUM C PUCYHKOM 13.3;

6) 3aMKHYTh KOHTAKThbl BXOJHOIO Kabens TalOHHOIO HU3KOBOJBTHOIO H3MEPHUTEIIA, OOKIATHCA
BBIpDAaBHHBAHWA TEMIIEPATYPLI KOHTAKTOB M, BKJIFOYHB PEXKHM OTHOCHTEIbHBIX HSMCpCHHﬁ, YCTaHOBHTH

HYJICBBIC [TOKa3aHHUA U3MEPUTEIIS,

B) YCTAHOBHMTH Ha BBIXOJE KalHMOpaTopa HYNEBOH YPOBEHE B PEXKUME BOCIIPOU3BEJECHHS HANPSKE-
HUSA NTOCTOSIHHOTO TOKA, NIPH 3TOM JOJKEH YCTAHOBHTHCSA MUIAAIINH MpeIeN BOCIPOU3BEAECHUS HaNpshKe-
Hus «200 MBy»;

I) NOAKITIOYUTE BXOJL 3TANOHHOTO HH3KOBOJBTHOTO U3MEPUTENS K BHIXOAHBIM KIeMMaM Kanubpa-
Topa u 4epes 20 — 30 ¢ (mocse BEIpaBHHBaHMS TEMITEPATYPbl KOHTAKTOB) CYMTATE U 3aMKCHPOBATH T10-
KazaHWe U3MEPUTENls, KOTopoe OyNeT COOTBETCTBOBATh BEIMYUHE OCHOBHOM aBCONOTHOMN MOTPEIHOCTH

BOCITPOHW3BEACHH A HAIPSDKEHHA PaBHOTO HYIHO,

13.11.2.3 Onpezenenue 0CHOBHOM abCOMOTHOM MOTPEIHOCTH BOCIIPOU3BEIEHHSA HANMPSHKEHHS MO~
CTOSHHOI'O TOKa TMPOHM3BOJMTCA METOAOM NPSMBIX H3MEPEHMI B COOTBETCTBHMHM C JaHHBIMH, NMPHBEICH-
HbIMH B Tabmuiue 13.6. B kayecTBe cpe/icTBa MOBEPKHU NIPUMEHSETCS. CEMUPA3PSAHEIM BOJILTMETP H3 CO-
cTaBa Kanubparopa yHusepcansHoro H4-12. Ilepen mpoBeleHueM NoBepku HeOOXOAMMO MPOBECTH Ka-
nMOPOBKY (FOCTMPOBKY) BHYTPEHHEr0 MCTOYHMKA OMOPHOrO HANpSKEHHUs BONLTMETpA. [l 3ToH menw
CIEyeT MCMONB30BaTh BHEIIHIOK MEpPY HaNpsUKEHHs MOCTOSHHOIO TOKa, 00eCneuYMBaolNyl0 BpeMeH-
HYIO CTaOMIIBHOCTH Ha YPOBHE pabouero sranoHa mepeoro paspsaa. OnpeneneHyue 0CHOBHOH aGCcomOT-

HOH TOrpeIHOCTH HE0OX0JUMO [IPOBOAUTE B CleAYIOINEH IT0CIeN0BATENEHOCTH:

a) cobpaTs cXxeMy H3MEpEHHs B COOTBETCTBHHM C PHCYHKOM 13.4, MOIKIIOYMB BXOJ 3TANOHHOTO

BONBTMETPA K BEIXOOHBIM KJIEMMAaM IIOBEPAEMOr0 KaﬂH6paTopa;

0) YCTaHOBMTE Ha BBIXOJE KanuOpaTopa BeNMYHHY HANPSIKEHHS MOCTOAHHOIO TOKA, YKA3aHHYIO B
Tabnuue 13.6;

B) MOocCJie YCTaHOBJIEHH [IOKa3aHUi BOJIbTMETpa SH(IJI/IKCHPOBB.TB H3MEPCHHOC 3Ha4YCHHE BOCIIPOH3-

BOAMMOIO HaNpAXKEHHA,

l") OnpeacinTL OCHOBHYHO 3600JII-OTH}"I-O NOrp€IHOCTE BOCIIPOM3BCIACHWA HANpsXKEHHA Kak pas-
HOCTE MCXKY MOKa3saHWEM 3TaJIOHHOI0 BONBTMETPA M 3HAYCHHEM yCT&HOBﬂ@HHOﬁ BE€JIMYHMHE] Halpaxe-

HHs [MOCTOAHHOI'O TOKA,

1) IOBTOPUTL OMNEPALMHU 110 ONpe/ieNIeHHIO OCHOBHOM a0COIFOTHOMN MOTPENIHOCTH B COOTBETCTBHH C
TpeOOBaHMAMM MNepedYHCleHHid §) - T) AN BCeX OCTANBHBIX YHMCIOBBIX 3HAYEHHH, YKa3aHHBIX B

Tabmuue 13.6.

13.11.2.4 Pe3ynpTaTel MOBEPKH CYMTAIOT YAOBIETBOPHTENLHEIMH, €CIIH OCHOBHAs abCOMIOTHAA T0-
IPELIHOCTE BOCTIPOM3BEACHUS HYJIEBOrO 3HaUeHus HanpspkeHus Ha npenene «200 mMBy» u ocHoBHas ab-
COMIOTHAA MOTPEUIHOCTE BOCIIPOM3BEAEHHMSA HANPSKEHHS ITOCTOSHHOTO TOKA JUIA BCEX KOHTPOJIHPYEMBIX

3HAYCHHI HaXONUTCS B MpeJeNaX, yKa3aHHBIX B Tabnuue 13.6.

13.11.2.5 B cnyyae BBIABNCHHA HECOOTBETCTBHII MOBepseMOro npubopa tpebosanmam m.13.11.2 ¢
Y4eTOM MapaMeTpoB, NPUBEACHHBIX B Tabnuue 13.6, ¢ Lenp0 MpHBEAEHHE METPOJIOTHYECKHX XapaKTe-

PHCTUK B COOTBETCTBHE C YCTAHOBICHHBLIMH Tpe60BaHHHMH, B npn6ope HMEETCA BO3MOXHOCTE B COOT-
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BercTuu ¢ n.10.3 pykoeozcTea mo skermyatauun «Kanmubparop yHueepcansHbiit H4-57» nposectu on-

pejienieHue, 3auch U COXpaHeHUe UUAPOBIX NONPABOYHEIX KO3 GUIIMEHTOB.

13.11.2.6 B cnyyae noBTOpHOro BHIABIEHHSA HECOOTBETCTBUI [OBEpsieMOro npubopa TpeboBaHuAM
m.13.11.2 moce KOPPEeKTUPOBKM MONPABOYHBIX K03 PULHEHTOB fanbHeiias MOBepKa He MPOBOJUTCH,

npubop Gpakyercs, ¥ HaNPaBISAETCS B PEMOHT.

13.11.2.7 Pe3ynbTaThl NOBEpKH IO JaHHOMY MYHKTY 0GOPMIIAIOTCS MPOTOKOJIOM 110 hopme, NpH-

BEe/IEHHOM B MPUIIOXKEHUH B.

Tabmuua 13.6 — [TapameTpe! MOBEPKH MPH BOCTIPOU3BEACHUH HANPSHKEHHS TIOCTOSHHOTO TOKA

IIpenen HomunansHoe 3Hauenue | MakcuManbHO JONYCTUMBIE 3Ha-
BOCIIPOMU3BEICHUSA KOHTPOJIUPYEMOIO YeHHs OCHOBHOMH aOCoOMOTHOI Mo-
HanpspkeHus, B rpemHocTH, = A, MB
1 2 3
000,0000 0,0010
200 mB +200,0000 MB 0,0050
-200,0000 mB 0,0050
+0,300000 0,0085
-0,300000 0,0085
+0,500000 0,0115
5B +1,000000 0,0190
-1,000000 0,0190
+1,500000 0,0265
+2,000000 0,0340
-2,000000 0,0340
+3,00000 0,0850
-3,00000 0,0850
20B +10,00000 0,1900
+20,00000 0,3400
-20,00000 0,3400
+30,0000 1,1000
-30,0000 1,1000
200B +100,0000 2,5000
+200,0000 4,5000
-200,0000 4,5000
+300,00 12,0000
-300,00 12,0000
1000 B +500,00 18,0000
+1000,00 33,0000
-1000,00 33,0000
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TTopepaemuil mpadop

KBENC.685631.005

PucyHok 13.3 — Cxema usmepeHus 01151 onpederneHusi noepewHocmuy 8ocrpou3se-
OeHUsI HYreeo20 3Ha4yeHUs1 HarnpsKeHusl MoCMOosIHHO20 mokKa

Topepaemutii mpuGop

-
"

OO T O TiTm g
- ¥ W

.0 9600 [TITITITITIe

JTANOHHBA BOABTMCTP

KbHC 683631005

PucyHok 13.4 — Cxema usamepeHus ons onpederneHus nozpewHocmu gocrnpoussede-
HUS HanpsiXeHUs MocmosHHO20 U lepeMeHHo20 Mmoka

KBHMC.411182.003 P53 82



13.11.3 Onpenenenne 0cHOBHOH a0COMIOTHO! MOrPeIIHOCTH BOCNPOU3BEJEHHS HANPSIKEHHS

NMepeMEeHHOoro ToKa

13.11.3.1 Onpenenesue 0CHOBHOH abCOMOTHOM MOrPEIHOCTH BOCNIPOM3BEICHHUSI HAMPSKEHHS Me-
PEMEHHOI0 TOKa [IPOBOJAT:

- METOJOM MPAMBIX W3MEPEHHI BEIXOJHOTO HANPSKEHUS KalnuOpaTopa STalOHHBIM BOJIBTMETPOM
MEPEMEHHOr0 TOKA B COOTBETCTRBHH ¢ METOAUKOM, H3noxkeHHoH B 11.13.11.3.2;

- METOJIOM CIIMYEHHS KOHTPOJIMPYEMOro HAMpsDKEHHs NMEPEMEHHOTO TOKa ¢ SKBHBAJICHTHBIM 3Ta-
JIOHHBIM HamNpsHKEHHWEM IIOCTOSHHOTO TOKA ¢ MPUMEHEHHEM BOJBTMETpa TOCTOSHHOTO TOKA C BHICOKOM
paspelmaromei CrocoOHOCTEI0 M Npeodpa3zoBaTens NEPeMEHHOT0 HANPsDKEHHs MPELM3HOHHOIO B COOT-
BETCTBHH C METOJMKOM, H3oKeHHoH B n.13.11.3.3.

Ompenenenye MOrpeliHOCTH BOCTIPOM3BENCHHMS HIDKHETO 3HAYCHWS HANPsDKEHHMs Ha Mpejene
BocnpousBefieHHs «20 MB» MPOBOJAT B COOTBETCTBHH C METOAMKOM, onKcanHoM B m.13.11.3.4.

13.11.3.2 MeToa npsAMOro M3MepeHus i ONpeleNeHus MOrPeliHOCTH BOCIPOU3BEIEHHS 3HaUe-
HUH HaMpsHKeHWH, NpuBeAEHHBIX B Tabnuue 13.7, npumensieTcs A/l TeX 3HA4YeHUH HanpsDKeHHH, Uit Ko-
TOPBIX COOTHOIIEHHE OCHOBHOM OTHOCHTENIBHOM [OrpelIHOCTH 3TaJIOHHOTO BOJIBTMETPa U OCHOBHOM OT-
HOCHTE/BHOM MOrPELIHOCTH HaNpsLKEH|s BOCTIPOM3BOJMMOT0 NpHbopoM He mpeskimaet 1/2. Taioke aToT
METOM MPUMEHSETCs, KOrja METOJIOM MOBEPKH TIPELyCMOTPEHO TPOBEJCHHE OTHOCHTEIBHEIX H3MEpeHUi
WIIH B UeNSX onpefelieHus paboTocnocobHocTi nmoeepsemoro npubopa. Ilpu saTom Tpebosanue K 3Ta-
JIOHHOMY CPEJCTBY M3MEPEHHsl YCTaHABIIMBAETCSA B METOAMKE MOBEPKE, B KOTOPOH yKa3zaHa CChUIKA Ha
IaHHy©o MeToauKy. OnpeneneHue OCHOBHOH abCOMOTHOM MOTPEIIHOCTH METOIOM TIPSMBIX H3MEPEHHUH
Heo0X0JUMO NPOBOJKTE B ClIeYIOLIEH M0CIIe10BATEIFHOCTH:

a) cobpaTk cXeMy M3MEpEeHHH B COOTBETCTBUH C PUCYHKOM 13.4, MOOKTIOYMB STANOHHEIA BOILT-
METp [IEPEMEHHOI0 TOKa K BBIXOIHBIM KiiemMMaM «U» kanubpartopa;

0) YCTaHOBMTEH Ha MOBEPAEMOM MpPHOOpE 3HAYCHHE HANPSKEHHsA U YaCTOTHl BHIOpaHHOE U3 Tabmu-
usl 13.7;

B) BKJIFOYUThH BBLIXOJ KanuOpaTopa H Nocje YCTaHOBJICHHs NOKa3aHUil BONbTMETpa 3adMKCHpOBaTh
H3MEPEHHOE 3HaY€HHE BOCIIPOM3BOAMMOrO HaNpSKEHHS

I) ONpEAENUTh OCHOBHYIO aOCOJIFOTHYIO MOTPEIIHOCTh KAaK Pa3HOCTh MEXKIY NMOKA3aHMEM 3TajloH-
HOTO BOJBTMETPA M 3HAYCHHUEM HAIPSHKEHUs NIEPEMEHHOIO TOKA, YCTAHOBJIEHHBIM Ha MOBEPSIEMOM INpU-
Hope;

1) MOBTOPHUTL ONEpauMy ONpENeNeHHUs OCHOBHOM abCOMOTHON MOTPeIHOCTH METOJOM MPSIMBIX
M3MEPEHUH A1 BCEX OCTANbHBIX YHCIOBHIX 3HAUYCHUH, yKasaHHBIX B Tabmuue 13.7, ynoBIeTBOpsIOMMX
TpeboBanusam m.13.11.3.2.

13.11.3.3 JIns onpeneneHus OCHOBHO#H abCOMOTHOMN MOrPEIIHOCTH BOCIIPOU3BEICHUS HANPSKEHHUS
MEePEMEHHOTO TOKA METOAOM CIIHYEHMS ¢ 3KBHBAJIEHTHBIM 3TalOHHBIM HaNpsUKEHUEM NOCTOSIHHOTO TOKA
B KayecTee npeobpazopaTens npuMensiercs «[IpeodpazoBateib NepeMEHHOTO HaNpsDKEHHS NMPelH3HOH-
ueiil 792A» dupmer FLUKE (nanee no Tekcry npeoOpa3oBaresns), UMEIOLIME CTATYC BTOPUYHOTO 3Talo-
Ha. BeixoqHoe HanpssxeHHe Npeobpa3oBarteliss U3MEPSAETCs BHEIHMM BOJIBTMETPOM MOCTOSHHOTO TOKA ¢
BBICOKOHM pazpewaroiied cnocobHocteio (He xyxke 0,0001 %). HonmycTHMas MOTPEIHOCTs UCTOYHHMKA
3TaNOHHOTO HAMPSDKEHHS MOCTOSHHOIO TOKa A0JKHA ObITh KaK MUHHMYM B TPH pa3a MEHBIIE YeM Hop-
MHUpyeMasi IOIPEeIIHOCTE IOBEPAEMOro KanubpaTopa IepeMeHHOro HanpspkeHHs. OCHOBHasi OTHOCH-

TC/IbHasA INOIrpClIHOCTE BOCIHPOH3BEACHHA HANPAKEHHUA NNEPEMEHHOIO TOKa B KOHTpOHpreMOﬁ TOYKE
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OMpENEeNAeTCs KaK OTHOLICHHE PA3HOCTH BHIXOJHBIX HANPKEHMH Npeodpa3opaTens, NOTy4YaeMbIX B pe-
3yNnbTaTe MOCNe0BaTeLHOrO NpeodpasoBanus 3TATOHHOTO HANPKEHUs MOCTOSHHOTO TOKA M KOHTPO-
NIMPYEMOTO HAMPSKEHUs [IEPEMEHHOT0 TOKA, K BEIMYMHE BBIXOJHOIO HaNPsKEHHUS NPH 1peobpa3oBaHuy
3TajJOHHOTO HAMNPsKEHMs NOCTOSHHOro Toka. Ilocie onpeneneHUs OCHOBHOM OTHOCHTENBHOM MOrpell-
HOCTH TIPOM3BOJMTCH BhIMHCIeHHe abCOMOTHOM norpemHocTH. HoOMHHabHEIE 3HAYEHHS KOHTPOIHpYe-

MOTO HanpsLKEHHS [TIEPEMEHHOr0 TOKa NpUBeeHb! B Tabnuie 13.7.

[Ipumeuanue - Ipu pabore npeobpaszoBarelis peKOMEHIYETCS HCKITFOUMTE CBA3b €0 aKKyMY-
JIATOPHOTrO ONIOKA € CETHEO MUTAHHUS (OTK/IFOUMTH CETEBOH Kabenb MUTaHus).

Ompefienienue OCHOBHOH OTHOCHTENBHOM MOrPEWIHOCTH BOCTIPOM3BEEH S HAMPSXKEHHUS TIepeMeH-
HOTO TOK& METOJ0M CIMYEHHUS HEOOX0IMMO IPOBOAMTE B ClIEAYIOIIEH MOCIeJ0BATEIbHOCTH:

a) coOpaTh CXeMy H3MEPEHHUs! B COOTBETCTBUH ¢ PHCYHKOM 13.5;

0) BEIOpaTh ONMH K3 MpeEIIoB NpeobpazoBaTens COOTBETCTRYIOIMM KOHTPOIUPYEMOMY 3HAYEHHIO
HalpsUKCHHS NMEPeMEeHHOro TOKa, ykasaHHOMY B Tabnune 13.7, M ofecneynBarOUi HAWIYYIIYIO [10-
IPElIHOCTE NPeodpa3oBaHus;

B) MEPEBECTH NEPEKIIOYATElh KOMMYTATOPA B IOJIOKEHHE COeIMHSIOLIEe BXOI Npeobpa3oBaTes ¢
MCTOYHHKOM 3TaJIOHHOI'O HANPsXKEHUs MOCTOAHHOTO TOKA;

I) YCTaHOBHTh Ha BEIXOJ€ MCTOYHHMKA 3HAYCHHE HAINPSHKEHHUs MOCTOSHHOIO TOKA MOJNOKHUTEIBHOM
MOMAPHOCTH SKBHUBAJIEHTHOE BENWYMHE KOHTPOJIMPYEMOro HanpshKeHUs nepeMenHoro toka Uy, B, B co-
OTBETCTBMMU C Tabnuueii 13.7;

) TIOCJIE YCTAHOBIEHHUs NOKa3aHUil BOJIGTMETPA CUHTATE M 3a()MKCHPOBATh M3MEPEHHOE 3HAYEHHE
HampsKeHUS. WM YCTAHOBMTH PEKUM OTHOCHTEJILHOIO M3MEpEHHs MNMpUpalleHHA (OTKIOHEHMS) HM3Me-
psieMOH BETHYMHBI OTHOCUTENLHO MOCIENHEN0 3MEPEHHOIO 3HaY€HHs B MPOLEHTHOM OTHOLUEHMH, NPH
HaJIMYMH 3TOTO PEKUMA B BONBTMETPE;

€) IUIA OLEHKM BEMYMHBl IOTMOJHUTEILHON MOIPeLIHOCTH NpeoOpa3oparelis, BLHI3BAHHON acHM-
MeTpuel MpeoOdpazoBaHys BXOJHOTO CHTHAJNA OJHOIO YPOBHs PasHOM MONAPHOCTH, CIENYET M3MEHUTbH
IOJIAPHOCTh STAIOHHOIO UCTOYHMKA HANPsXKEHUs OCTOAHHOTO TOKA Ha BX0J¢e NpeodpazoBarels ¢ moJjo-
’KHUTENIBHON Ha OTPULATENBbHYIO H 3aMKCHPOBATh YCTAHOBUBIIMECS MOKAa3aHKE BONBTMETPA; MIPU paHee
BKJIFOYEHHOM PEXXHME OTHOCHTEJIEHOTO M3MEpeHHs TeKyllee NMOKa3aHUe BOJBTMeTpa OyIeT cOOTBETCT-
BOBaTh BENUYHHE JOMNOTHUTENBHOH OTHOCHTENBHON MOrPELIHOCTH, B CIyYae OTCYTCTBHSA Y BOJBTMETPA
pexuMa OTHOCHTE/IBHOIO M3MEPEHHMs HCKOMYIO MOTPELIHOCTE 04, B, He0oOX0omuMo BHYMCIMTE 10 Gop-
Mmyne (13.1);

XK) ecnu BeIMonHsAeTcs HepaBeHcTBo (13.2), To mocneqyrolHe onepanyn ONpeaeNeHUs OCHOBHOM
OTHOCUTEJILHOM IOrPEIIHOCTH BOCIPOU3BEACHUS HANPSHKEHHs TEPEMEHHOTO TOKA METOAOM CIIMYEHHS
HEOOXOAUMO NPOBOAUTH € STANIOHHBIM HAIpSDKEHHEM ITOCTOSHHOTO TOKA IOJNIOKUTENBHOM MONAPHOCTH;
A7 3TOTO CNEeAYET YCTAHOBUTL IOJOKHUTENBHYIO MOISPHOCTh HANPSKEHUS MMOCTOAHHOIO TOKA HA BBIXO-
A¢ 3TaOHHOTO HCTOYHHMKA, OTKIIOYHTE PEXUM OTHOCHTENBEHOTO H3MEPEHHS, €Clli OH OBl BKIIKOYEH pa-
Hee, U MOBTOPHO 3aduKkcupoBaTh NokasaHue BoabT™erpa Ug, B, MM BKIIOYATE peskKMM OTHOCHTENBHOIO
M3MEpEeHUsl B IPOLIEHTHOM OTHOLUEHHH NPH HATHYHH 3TOH (DYHKIMH B BONBTMETPE;

3) NMEPEeBECTH NEPEKNIOYATENb KOMMYTATOPa B TOJIOKEHHE COSAHHAOLIEE BXO, Ipeobpa3oBaTes ¢
BBIXOJIOM IIOBEPSAEMOT0 Npubopa;

M) YCTAHOBUTH Ha BEIXOJE NOBepsieMOoro npubopa 3Ha4YeHHE YPOBHS M YaCTOTHl HANIPSHKEHUS MEpe-

MEHHOTO TOKa COOTBETCTBYIOIEE KOHTPONMPYEMOMY B COOTBETCTBMH ¢ Tabnuuei 13.7;
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K) cuMTaTh M 3aMKCHpOBaTh YCTAHOBMBLIKECA MoKasaHue BoibT™etpa Ux, B; npu panee Brio-
YCHHOM pEeXXHMMe OTHOCHTENIbHOTO W3MEPEHHs TEKYIIEE NOKa3aHHE BOJIBTMETPA C YYETOM IIOMPABOYHBIX
ko3 puurenTos npeodpaszoparens OyAeT COOTBETCTBOBATH BENMYMHE OTHOCHTENHHOH MOTPELIHOCTH
BOCITPOM3BEACHHS KOHTPOIMPYEMOr0 HANpsOHKEeHM:; B CIyyae OTCYTCTBUS y BOJIBTMETPA PeKHUMa OTHO-
CHUTENBHOTO HW3MEPEHHA, MOTPEUIHOCTh O, B NMPOLEHTaX, BEYUCIUTE Mo dopmyne (13.3); aanee, momy-
YEHHBIH PE3yNIBTAT CKOPPEKTHPORATE C YYETOM MONPaBOUHKBIX K0addULHeHTOB npeobpasosares;

JT) BEMUCIIUTL aOCONMIOTHYIO MOTPEMIHOCTE BOCIPOM3BEICHHS KOHTPOIHPYEMOTO HAINPSIKEHUS I10
dopmyne (13.4);

M) OIIPEAENHTE OCHOBHYIO abCOJIOTHYIO NOTPELIHOCTh BOCIIPOM3BEACHHS HANPSDKEHHs NepeMeH-
HOI'0 TOKa B KOHTPOJIBHBIX TOYKAaX € TEM e YPOBHEM HaNpsUKEHHsA, MEHAA TOJIBKO 3HAYEHME YacTOTHl B
COOTBETCTBUH ¢ Tabnuueii 13.7;

H) MepedTy K ONpeeNeHto MOrPEITHOCTH B ClIeNYIOIEell KOHTPOIBHOM TOYKE ¢ APYTHM YPOBHEM

HanpspKeHHUs B COOTBETCTBUM ¢ Tabnuuei 13.7, NOBTOPHB onepalyy Mo nepedrcieHusM 6) — m).

-
R

20e U” - guixodnoe nanpaxcenue npeobpazosamens nPU NOIONCUMETLHOM BX00HOM HANPANCeHUU, B;

3, 100, (13.1)

U" - gerxodnoe nanpasicerie npeobpazoeamens npu OmMpuyamensHom GX00HoM HanpaXceruy, B.

5,< 0256, (13.2)

2de 04 - OONONHUMENLHAA ROZPEUHOCH T OM ACUMMEMPUL NPe0BPaz08aHUsA, 6 NPOYEHMAX,
dy - OCHOBHAA QONYCIMUMAS OMHOCUINENbHAA NOZPEULHOCTb 8OCAPOU3EEOCHUA KOHMPOTUPYEMO20 HA-
MPAJICEHUA NEPEMEHHO20 NOKA, 8 NPOYEHIAX.

§== 0 (13.3)
Uo

20e Ux - noxasanue smaioHH020 60T6MMempa, Npu NPeodpaso8anuy KOHMPOIUPYeM020 HANPANCEHUA e~
pemennozo moxa, B;
Uo - nokasarue smanoHHo20 601bmMempa, npu npeodpasosanuyl SIMATOHHOZ0 HANPANCEHUA NOCTOAH-
Ho2o moka, B.

)
A= 155" Vo (13.4)

20e & - OMHOCUMENLHAS NOZPEUHOCIb BOCHPOUIBEACHUL KOHMPOTUPYEMO20 HANPANCCHUA, 6 NPO-
yeHmax;
Uo - xonmponupyemoe HanpajiceHue REPemMenHo20 moxd, B.

B ciayyae HeepinonHeHus HepaBeHCTBa (13.2) NMpH onpeleNeHUM OCHOBHON OTHOCHTENBHOM MO-
IPELIHOCTH BOCIIPOM3BEACHUSA HallpsiKeHMA [EPEMEHHOI0 TOKa METOAOM CIIMYCHHA CpaBHCHHE npeoGpa—
30BaHHOI'Q Haﬂpﬂ}KeHHﬂ MNEPEMEHHOIo TOKa HE:OGXO,H,HMO OCYLUECTBIIATE C Hanps>KeHHEM TMOCTOAHHOI'O

TOKa, 3HaYE€HHE KOTOpOro BeYHCIseTes mo popmyie (13.5).
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U,=K-U,, (13.5)
20e Uy - nanpsoicenue NOCMosHHO20 MOKA IKEUBATEHINHOE KOHMPOIUDYEMOMY HANPANCEHUIO Nepe-

MeHHOz20 moka, B;
K - koppexmupyiowuii koagpuruenn.

Koppexktupyromuii ko> puLmeHT onpeaenseTcs cieayoumM odbpazom:

a) OMpENeNUTE JONONHHUTENEHYIO OTHOCHTENBHYIO MOrPEIIHOCTh BEIXOJHOTO HANpsDKEeHUs npeod-
pasoBarens 0a, B NPOLEHTAaX, BBI3BAHHYIO acHMMeETpHed NMpeoOpa3oBaHHsi BXOJHOIO CHIHAJIA OJHOIO
YPOBHS pa3HO# MOJIAPHOCTH, BEIMOIHME onepaupy 11.13.11.3.3 no nepeuucieHusm B) — e);

0) BEIYHCIMTE KOppekTUpytowwil koo duupment K no gopmyae (13.6).

K:u%, (13.6)

20e J4- OONOTHUMETbHAA NOZPEUHOCING BbI36ANHAA ACUMMEMPUeT: NPeobpa30éaniis, € NPOYEeHmMax.

Hanee cneayer NpoBeCTH OLEHKY MOTPENIHOCTH TOTYYSHHOTO KOPPEKTHPYIOLIEro Koa(duiuenTa,
JU7ISL 4ero:

a) YCTaHOBHTE Ha BEIXO/IE 3TAJIOHHOIO HCTOYHMKA YPOBEHb HANpPsDKEHUS MocTosHHoro toka Uk, B,
TMIOJIOXKHUTEIEHOW TMOJAPHOCTH 3HAYEHHE KOTOPOro onpefenuts no dopmyne (13.5) umy npu HalU4HU B
MCTOYHHKE 3TAJIOHHOTO HarpsskeHHs (QyHKLIMH MaTeMaTHYecKoil oOpabOTKH ¢ BO3MOKHOCTEIO peanu3a-
UMK omepanuy MaciTabupoBanus «XXC» ycTaHOBUTH Ha BBIXOJE 3TAJOHHOIO MCTOYHHMKA YPOBEHb Ha-
MPSDKSHUs MMOCTOAHHOINO TOKa MONOXKMTENBbHOH monsgpHocTH Uy, B, 9KBUBalICHTHOE KOHTPOJIMPYEMOMY
HATIPSHKEHMIO TIEPEMEHHOTO TOKA, BBECTH 3HaYeHHe KOHCTaHTH C paBHOE 3HAYEHHIO KOPPEKTHPYIOILETO
koadpuumenra K, Beraucnernoro mo dopmyie (13.6), ¥ BKIFOYHTE GYHKUMIO MaCIITAOUPOBAHHS;

©) cuMTaTh U 3aQUKCHPOBATH YCTAHOBMBLUEECS IOKA3aHWE BOJBTMETPA MIIM YCTAHOBUTH PEXKHM
OTHOCHMTEJIEHOI'O M3MEepPEeHHs B MPOLIEHTOM OTHOLUEHHH, IPH HATHYHH 3TOM (YHKLMH B BOJBTMETPE;

B) YCTAaHOBUTE Ha BBIXOJIE STAOHHOIO HCTOYHUKA YPOBEHb HANPSDKEHHS MOCTOSHHOTO TOKA IOJIO-
JKMTENBHON MONAPHOCTH, 3KBHUBAJIEHTHEIH KOHTPOJIHPYEMOMY HaIpsDKeHMIO nepemenHoro toka Up, B,
WK BBIKJIOYMTH Ha 9TAJIOHHOM MCTOYHMKE (QYHKUMIO MacTabMpOBAHUS, €ClI OHa OBLIa BKIIFOYEHA pa-
Hee;

) CUMTaTh U 3aUKCHPOBATH YCTAHOBMBILNEECS [OKa3aHWe BOJBTMETPA; MPH PaHee BKIIOYEHHOM
peXHMME OTHOCHTEJIEHOIO M3MEPEHHUs TEKYlllee TI0Ka3aHHe BONBTMETpa OYyET COOTBETCTBOBATH BENMHYH-
He JIOIMOJHUTEIILHOM MOrPEeLIHOCTH BBI3BAHHOM acMMMeTpHel npeobpa3oBaHms 11 MMOJIOKHUTENIBHOM 1mo-
JAPHOCTH BXOAHOTO HANpSKEHMs, B CIy4ae OTCYTCTBHUS Y BONBTMETPA PEXKHUMa OTHOCHTENIBHOTO HU3Me-
PEHHS TIOrPEIHOCTh Oap, B MPOLIEHTAX, BRIYUCIUTE Mo dopmyne (13.7);

J) CMEHUTb TOJIIPHOCTH HANPSDKEHHS NMOCTOSHHOTO TOKA Ha BHIXOJE STAJOHHOINO MCTOYHHKA C I10-
JIOKUTENIbHOM Ha OTPHLIATENIBHYIO;

€) cuuTaTh U 3aQUKCHPOBATh YCTAaHOBMBILEECA NOKAa3aHME BOJIBTMETpA; [PH paHee BKIIKOYEHHOM
peKHUMe OTHOCHTENBHOIO U3MEPEHUA TeKylllee MOKa3aHUue BONbTMETpa OyIeT COOTBETCTBOBATH BEIUYH-
He JIOTIONIHHTENEHO| MOrPelHOCTH BEHI3BAHHON acMMMeTpHel npeoOpa3oBaHus A/ OTPULATENIBHOM 110-
JIAPHOCTH BXOJHOTrO HaMpsDKEHMs, B Cydae OTCYTCTBMA Y BOJBTMETpPA PeXMMa OTHOCUTEILHOIO M3Me-
PEHUS MOTPEeIIHOCTD daN, B MPOLEHTAX, BEIYUCAUTE 0 Gopmyne (13.8);
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%) 3HaYEHHs JOMOIHUTENbHBIX NOrpellHocTell Sap U SaN, OnpeenéHusix no ¢popmynam (13.7) u
(13.8), nomkHe! oTIMYAThECA MeXKAY coboii He Gosee yem Ha 0,0004 %;
3) B CJly4ae eciM pa3HOCTh MEXIY 3HAYeHUAMHU Oap U dan npeebimiaer 0,0004 %, To cieayer mo-

BTOPHO BBINOJHHUTH ONEPALMH [0 ONPEE/ICHHIO KOPPEKTUPYIOLIEr0 Koa(dHLHeHTa.

IIpumeyanue - Haubonpiuue 3HaueHus AONONHUTEIBHON MOTPELIHOCTH Npeobpa3oBaTeis BEI-
3BAaHHOTO aCMMMETpHeH MpeoOpa3oBaHUs BXOJHOIO HANPSHKEHHS TOCTOSHHOTO TOKA XapaKTEepHHI s
npenenos «22 MB», «220 MB» u «700 MB»

.n _ K
ki WYY (13.7)
o ¢

20e U - noxasanue so/ibImvmempa npu npeot?pa?osaﬁuu HANPANCEHUA NOCTNOAHKO20 MOKA NoO-

)

i

JIOXHCUMETLHOT RONAPHOCHIN C YHEMOM KOPPEKMUpyowezo Koagguyuenma, B;
U” - noxasanue S0AbINMEMPA NPU NPE0OPAZOBAHUY HARPSIICEHUS NOCINOAHHO20 MOKA HO-
JOHCUMENLHOTL NONAPHOCTIU 0€3 YHEMA KOPPEKTRUPYIouie20 kos@guyuenma, B.

U= o, 059
U 2

20e U’ - nokasanue 6016maempa npu npeobpasoéanuu HanpaXcens NOCHOAHHO20 MOKA NO-

Oy =

JOHCUMETLHOU NOTAPHOCTUY C YHENMOM KOppermupyouezo koagguyuenma, B;
U" - nokazanue eonemmempa npu npeobpasosanuy Hanpa’cerus NOCMOAHHO20 IMOKA Ompuya-
MeNbHOL NOLAPHOCTY 6e3 Y4Ema Koppekmupyiowezo koagduyuenma, B.

13.11.3.4 Onpepenenure NOrpeltHOCTH BOCTIPOM3BEICHUS HIDKHETO 3HAYEHUs HANPsDKEHUS Ha Ipe-
nene «20 MB» MpoM3BOAKTCS METOJOM MPSAMEIX H3MEPEHHH BOCIPOU3BOAUMOrO HAIPSKEHHUS YCHIIEHHO-
ro B 100 pa3 ¢ norpelIHOCTEIO YCHIEHMS HE MpeBblaomieil +5 % u HenUHeHHOCTEI0 Npeodpa3oBaHus
He xyxe 0,001 %.

Onpepnenenue MOrpeIIHOCTH CNEAYET BBHIMOIHATE B CACAYIOIIEH [T0C/IE10BATEILHOCTH:

a) cobpaTb cXeMy M3MEpeHHsI B COOTBETCTBUM C PUCYHKOM 13.6 (B KayecTBe YCHUIIMTENS MOKHO
MCI0JIB30BaTh 0JI0K Hu3KoBOALTHEIH H4-12B5H 13 kommekra mocTaBku KanubpaTopa-BOIBTMETPA YHH-
BepcansHoro H4-12);

©) ycTaHOBMTh Ha IOBEpsAEMOM KanubpaTope 3HadYeHHE HanpspkeHus paBHoe 15 MB yactoroit
1 xI', norpewHocTs KOTOPOro Obla onpeesieHa paHee.

B) BKJIIOUMTh BBIXOJ KanubparTopa M IOCe YCTaHOBJICHMS NOKa3aHMi BOJbTMETPA 3a(UKCUPOBATE
u3MepeHHoe 3HayeHHe Uo, MB: ecM BOJIBTMETP MMeEET BCTPOEHHYIO (YHKLMIO MaTeMaTHYecKoi obpa-
boTkM m3MepeHHOH BemmyHHE «X X C», TO ycTaHOBUTEH KOHCTaHTY C NpH KOTOPOH NMOKa3aHHE BOJIBT-

meTpa craHeT paBHEIM 1500,0+0,5 MB; xonctanty C peiurcnuts no gpopmyne (13.9);

_ 1500
UO

.

s (13.9)
20e U, - norazanue gonvmmempa, MB.

B) YCTaHOBHMTH Ha MOBepsSeMOM KanuOpaTope B COOTBETCTEWM C JaHHBIMM Tabuupl 13.7 3HaueHue
HanpspkeHus papHoe 100 mxB wacroroii 1 kl'1; _
r) nocje yCTaHOBNEHHA MOKa3aHHH BONBTMETPA CUMTATh M 3a)MKCHPOBATH U3MEPEHHOE 3HAUYCHHE

Hanpsbxenus Ux, MB;
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1) MpH BKIIOYEHHOH B BOJBTMETpe (PYHKLMM MareMaTHuecKoii oOpaboTKM M BBEOEHHOM paHee
KoHcTaHTEl C onpenenuTs abCONFOTHYIO MOrPeIHOCTE BocnponsBeneHus AU, MB, Kak pasHOCTE MexLy
nokasanuem BoabT™MeTpa Ux, MB, mogenénroro Ha 100 1 HOMMHANBHBIM 3HAYEHHEM BOCTIPOM3BOIUMOM
senuyunH 0,1 MB; B ciyyae oTcyTcTBUS B BOIBTMETpE (QYHKLHH MaTeMaTHYeCKoi 00paboTKH Mokasa-
Hue BosbTMeTpa UX, MB, cieayer yMHOXKHTH Ha kKOHCTaHTY C, BEIYMCIIEHHYIO paHee mo dopmyne (13.9),
U [1ajiee onpeienuTh abconmoTHyto norpemnocts AU, MB, Kak pasHOCT MEXKIY MOTYUEHHBIM 3HAUCHUEM
(Ux x C), MB, nogenénxoro Ha 100, ¥ HOMHHANBEHBIM 3HAYE€HHEM BOCMIPOM3BOAMMOM BenuuuHel 0,1 MB;

13.11.3.5 Pe3ynbraThl IOBEPKH CYHTAIOT YAOBIETBOPHTEIEHEIMHE, €C/IM OCHOBHAs abCoOMOTHAs M0~
TPEIIHOCTE MpUOOpa B PeXKUME BOCTIPOM3BEICHHUS HAIPSDKSHHS NIEPEMEHHOr0 TOKa ISl BCEX KOHTPOJIH-
PyeMBIX 3HaYeHUH HAXOOMTCS B Mpeenax, ykasaHHbIX B Tabuune 13.7.

13.11.3.6 B cny4ae BBIsABICHUS HECOOTBETCTBHIA TOBepsieMoro nprubopa TpebosanmsaM m.13.11.3 ¢
Y4€TOM [apaMeTpoB, NPUBEAEHHHBIX B Tabmuue 13.7 ¢ Lensio npuBeeHre METPOJIOTHYECKUX XapaKTep -
CTHUK B COOTBETCTBHE C YCTAHOBIEHHEIMH TPeOOBaHUAMH, B PUOOpE MUMEETCS BO3MOXKHOCThL B COOTBET-
creuu ¢ 1.10.3 pykosoacTea mo skcrinyataiuu «Kanubparop yHusepcansusiii H4-57» nposectu onpe-
JeJIEHHE, 3alIMCh U COXpaHEeHHe LIU(POBBIX MOMPaBOYHEIX KO3(DUIHEHTOR.

13.11.3.7 B cinyyae NIOBTOPHOTO BEISBIEHHs HECOOTBETCTBMI MOBepsieMOro mpubopa TpeboBaHHAM
n.13.11.3 nocne KOppeKTHPOBKH IONPAaBOYHBIX KO3 ULMEHTOR JanbHelas MoBepKa He MPOBOIMTCS,
npubop Opakyercs, U HaIIPaBIAETCS B PEMOHT.

13.11.3.8 PesynbTaTsl MOBEpKY M0 AAHHOMY IYHKTY 0GOPMISIOTCS MPOTOKOJIOM 10 (opMme, Mpu-

BEJIEHHOH B MPUIIOKEeHUH B.

DTAAOHHLI HCTONHHK
HANPARCHHA TOCTOAHHOMO
TOKA

ITITTIT T 10 OO rran g
8.6 ¢ .@ ® [T e

[Mosepaembiii mpubop
o WBHC & KamGpamop puoopoanuet ST

TpeobpazopaTens NepeMeHOro
HAMNPSORCHHA TPCUH3HOHHELT 792A

I O O
-— Y v L 1 o
0.6 .0 ..6@ EEEDERESEEBY ]

PucyHok 13.5 — CxeMa usmepeHus 05si onpedeneHus rnoapewsHocmu eocrnpousse-
OeHUs HalnpsKeHUs1 NepeMeHH020 mokKa
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Tabnnua 13.7 — IlapameTps! MoBepku Mpu BOCHPOH3BEACHUM HANPSKEHHS IEPEMEHHOTO TOKA

Ipenen Homuuanssoe IIpenensHble 3HaYeHUs TOMYCTUMOM OCHOBHOM abCOMIOTHOMN
BOCIIPOHU3BENCHHA 3Ha4yeHue NOrPEeLIHOCTH BOCIIPOM3BEAEHMA HaNpsLKeHUs, = A, MB
ROHTDOMHPYSHOLY 4acTOTa BOCHPOM3BOAMMOro HanpaxeHus, Kl 1
HanpsokeHus, B
0,01 0,02 1 10 20
1 2 3 4 5 6 7
0,10000 mB - - 0,004 - -
20 mB
20,00000 mB - 0,010 0,010 0,010 0,010
200 mB 200,0000 MB 0,018 0,018 0,018 0,018 0,018
0,316000 0,020 0,020 0,020 0,020 0,020
0,600000 - - 0,032 - -
2B
1,000000 - - 0,048 - -
2,000000 0,088 0,088 0,088 0,088 0,088
6,00000 0,320 0,320 0,320 0,320 0,320
20B 10,00000 - - 0,480 - -
20,00000 0,880 0,880 0,880 0,880 0,880
60,0000 - - 4,000 - -
200 B 100,0000 6,000 6,000 6,000 6,000 6.000
200,0000 11,000 11,000 11,000 11,000 11,000
200,000 24,000 24,000 24,000 24,000 60,000
1000 B
600,000 56,000 56,000 56,000 56,000 140,000
YacTOTa BOCOPOH3BOAMMOIQ HanpsbkeHusd, Kl'u
50 100 300 500 1000
20 mB 20,00000 MB 0,018 0,030 0,080 0,110 0,180
200 mB 200,0000 B 0,044 0,088 - - 0,550
0,316000 0,041 0,051 - - 1,032
2B
2,000000 0,176 0,220 - - 4,400
6,00000 0.640 0,800 - - 16,000
20B
20,00000 1,760 2,200 - - 44,000
100,0000 18,000 30,000 - = =
200B
200,0000 33,000 55,000 - - =
1000 B 200,000 300,000 - - - -
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STANOHHLI BOIBTMETD

PucyHok 13.6 — Cxema usmepeHus 0515 onpedeneHusi no2peuwHocmu 80Cnpou3gedeHuUs
HUXHea0 3HavyeHus npedena gocrpoussedeHus «20 MBy»

13.11.4 Onpenenedre OCHOBHOH a0COMIOTHOH NOrPEMIHOCTH BOCIPOH3BEICHHS CHIIbI

MOCTOSTHHOI'O TOKA

13.11.4.1 OnpeneneHue OCHOBHO# abCOMOTHOM MOrPEMIHOCTH NPOBOJAT METOOM KOCBEHHEIX M3-
MEPEHHH, B COOTBETCTBUH C KOTOPBIM, OCYILLECTBISETCS M3MEPEHHE HAIIPSIKEHHs MOCTOSIHHOTO TOKAa Ha
STAOHHOH MEPE 3JIEKTPUYECKOI0 CONPOTUBIEHHUS NPH NPOTEKaHUK Yepe3 HeE KOHTPONUPYEMOTO TOKa, a
3aTeM, H3MEPEHHOE 3HAUYEHKHE BOCIIPOU3BOIUMOM CHIIBI IIOCTOSHHOIO TOKA BHIYHCISAETCS B COOTBETCTBHH
¢ 3akoHoM Oma. [lapameTprl MoBepKU M J0NycKaeMble 3HAYEHUS OCHOBHOH abCOIOTHOM NMOrpelHOCTH
ykaszaHel B Tabnuue 13.8. Onpenenenue 0CHOBHOM aOCONIOTHOM MOrPEIIHOCTH BOCIIPOU3BENCHHS CHIIEI
TMOCTOAHHOTO TOKA HEOOXOIMMO BBINOIHATE B CIIEYIOIIEH [10C/IeI0BaATEIbHOCTH:

a) cobpaTh cxeMy M3MEPEHHS B COOTBETCTBUH C PUCYHKOM 13.7, MOAKIFOYKMB NPH 5TOM OJHO3HAY-
HYIO STATOHHYIO MEpPY 3JEKTPMYECKOr0 COMPOTHUBIEHHUA MOCTOAHHOMY TOKY (KaTYLIKY COMpPOTHBIICHHA)
TOKOBBIMH 32KHMMaMHM K BBIXOJHBIM KileMMaM «I» kanuOpaTopa W K BEIXOAHBIM KJIEMMaM «A» yCHITHTE-
714, 8 TOTEHUHATBHBIMH 38KHUMaMU K BOJIBTMETPY NOCTOSHHOI'O TOKA;

0) HOMMHaNBHOE 3HAYEHHE CONPOTHBIICHHS 3TATOHHON Mephl BEIOPaTh B COOTBETCTBHM C YKA3aHMs-
MH Tabmmns! 13.8;

B) YCTAaHOBHUTE Ha BBIXOJE NMpUOOpa 3HaYeHHe CHUITBI TIOCTOSHHOTO TOKA, yKazaHHoe B Tabmuie 13.8;

r) ocje YCTaHOBIEHHMs TOKa3aHHH BOJNBTMETPA CUMTATh M 3a()MKCHPOBATh M3MEPEHHOE 3HAYEHHE
NaJCHHA HANpPsOKEHHWs Ha 3TalOHHOM Mepe conpoTueieHus U, MB, nponopliyoHansHoe cuile BOCIIPOU3BO-
JIUMOTO TOKa;

1) OTIpENENUTh AEHCTBUTENRHOE 3HAYEHHEe CHIIBI ToKa I, MA, BOCIIPOM3BOAMMOE IPUOOPOM, BEIYHC-
auB ero no gopmyne (13.10);

€) ONpEIEIUTL OCHOBHYIO abCONMOTHYIO MOTPELIHOCTE BOCIIPOM3BEJEHHs CHIIBI OCTOSIHHOTO TOKa
KaK pasHOCTb MEXIY 3HaY€HMEM, BEIYUCIIEHHEIM 110 (opmyne (13.10) 1 HOMHUHANIBHBIM 3HaYeHUEM, YCTa-

HOBJIEHHBIM Ha NPHOOpE;
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K) MOBTOPHUTH OMNEPALMK IO OMNPEAENEeHHIO OCHOBHOH abCONMIOTHON MOrpelHOCTH A BCEX HOMH-

HaJIBHBIX 3HAYEHUH CUIIBI IOCTOSHHOTO TOKA, YKa3aHHBIX B Tabmune 13.8.

=B
Ros

20e Ry — OelicmeumensHoe 3HaYeHue CONPOMUGTEHUS IMANOHHOU Mepel, Om;

(13.10)

U —nokasanue eorvimmempa, B.

Pe3ynbTaTel NOBEPKH CUNTAIOT YIOBICTBOPUTEIBHBIMH, €CIIH OCHOBHAs aBCOMKOTHAS MOrpen-

HOCTb B PEXKHUMe BOCMPOU3BENECHH CHIIEI IIOCTOSHHOIO TOKA JIJI BCeX KOHTPOIMPYEMBIX 3HAaYCHHIH Ha-
XOJMTCS B Mpefenax, yKazaHHbx B Tabmuie 13.8.

13.11.4.2 B ciyyae BBIABJICHUS HECOOTBETCTBMi MoBepseMoro npubopa TpeGosanusam n.13.11.4 ¢
Y4ETOM TIapaMeTpoB, NpHUBeJeHHBIX B Tabnuue 13.8, ¢ Lenbio npuBeneHHe METPOIOTHYECKHX XapaKTe-
PHCTHK B COOTBETCTBHE ¢ YCTaHOBIEHHBIMH TpeOOBaHUAMHU B IpubOOpe MMeeTcs BO3MOXKHOCTE B COOT-
BeTcTBUH ¢ 1.10.3 pykoBoacTea no skcnmyarauuy «Kambpatop yHusepcansusiii H4-57» npoBectH omn-
peliesieHule, 3aHCh M COXpaHeHHE LU(POBEIX MONPAaBOYHBIX KO3 PULHEHTOB.

13.11.4.3 B ciyyae moBTOPHOIO BBISABIEHHS HECOOTBETCTBHI MOBEPsieMOro npubopa TpeboBaHUAM
1n.13.11.4 nocne KOpPeKTUPOBKH MONPaBOYHBIX KO3hDPHUIMEHTOB JanbHeHIIas IOBEPKa He IPOBOAMTCA,
npubop BpakyeTcs, U HAMPaBISIETCS B PEMOHT.

13.11.4.4 Pe3ynsTaTsl MOBEPKH 10 JaHHOMY IYHKTY O0GOPMIIAFOTCS IPOTOKOJIOM 1o $opMme, Npu-

BEJIEHHOH B NPUJIOKEHUH B.

i o V-
Tlorepsemutii npuGop losepseMuit npubop

e
]

= o rmmpanimes 5

P ‘;B‘? -,.
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a) sce npedesisbl kpome «30 A» 6) npeden «30 A»

PucyHok 13.7 — Cxema uamepeHus 0719 ornpedeneHusi noapelHocmuy 8ocrpoussede-
HUs1 Cusbl MOCMOSAHHOZ0 U repeMeHH020 mokKa
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Tabnuua 13.8 — ITapameTps! MOBEPKU NPU BOCIIPOM3BEAEHHH CUIIBI IOCTOSIHHOTO TOKa

Ipenen HomuHansHoe 3Hade- HomunansHoe [IpenenbHbie 3HAYEHUS
BOCIIPOM3- HHE KOHTPOJIUpPYEeMOH 3HaYeHHEe MepHl JOIMYCTHMOM OCHOBHOI
BEIECHUS CHITBI TOKa, MA 3NEKTPUYECKOro abCONMOTHOH NOrpeIHOCTH

COIPOTUBIICHUSA BOCIIPOHU3BECHUS CUJILI
TOKa, + A, MKA
1 2 3 4
+0,100000 0,012
+1,000000 0,048
2 MA 1000 Om
+1,900000 0,084
-1,900000 0,084
+5,00000 0,280
+10,00000 0,480
20 MA 100 Om
+19,00000 0,840
-19,00000 0,840
+50,0000 2,800
+100,0000 4.800
200 mA 10 Om
+190,0000 8,400
-190,0000 8,400
+500,000 35,000
+1000,000 60,000
2000 mA 1 Om
+1900,000 105,000
-1900,000 105,000
+3,000 A 0,01 OM 0,900 mA
+15,000 A 2,700 MA
30 A
+30,000 A 0,001 Om 4,950 MA
-30,000 A 4,950 MA
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13.11.5 Onpenenenne 0CHOBHOIN aGCOMTIOTHON NOTPEIIHOCTH BOCHIPOH3BENEHHS CHJIBI

NEPEMEHHOI0o TOKa

13.11.5.1 Onpenenenne 0CHOBHOH aOCONIFOTHOM NOrPeIIHOCTH MPOBOAAT METOJOM KOCBEHHbBIX M3-
MEPEHHUH, B COOTBETCTBHHU C KOTOPKIM, OCYLIECTBIAETCS M3MEPEHHE HANPSDKEHHs [IEPEMEHHON0 TOKa Ha
STaJJOHHOH Mepe 3JIeKTPHYECKOrO CONPOTHBIEHHS C W3BECTHOH YaCTOTHOH XapakKTepUCTHUKOW MpH Mpo-
TeKaHHHU Yepe3 He€ KOHTPOJMPYEMOro MEPEMEHHOTO TOKA, a 3aTeM, H3MEPEHHOE 3HAYEHHe BOCTIPOU3BO-
OUMOM CHIIBI IIEPEMEHHOTO TOKA BBIYMCIIAETCSA B COOTBETCTBHHM C 3aKOHOM OMa. IlapameTphl nosepku u
JOMyCcKaeMBble 3Ha4eHHsl OCHOBHOH abCOJIIOTHOM MOrpelHOCTH yKasaHsl B Tabnuue 13.9. Onpenenenue
OCHOBHOH abCOMFOTHON MOTPEITHOCTH BOCIPOHM3BEACHHS CHIIBI NIEPEMEHHOIO TOKA HEOOXOAHMO BHINOJI-
HATE B CIIEAYIOWIEH NOCNEA0BATENEHOCTH:

a) coOpaTh CXeMY U3MEPEHHs B COOTBETCTBUH C PUCYHKOM 13.7, NOAKTIOUMB TIPH 5TOM STAJIOHHYO
Mepy 2JIEKTPHYECKOTO COMPOTHUBIEHHs MEPEMEHHOMY TOKY TOKOBBIMM 32)KMMaMH K BBIXOIHEIM KJIEMMaM
«I» KanuOpaTopa UM «A» YCUIUTENd, a MOTCHUHMAIEHBIMA 30KMMaMH K STAIOHHOMY BONBTMETpY Tlepe-
MEHHOTO TOKa;

0) HOMHHANBLHOE 3HAYEHHE COMPOTHUBICHUS STAIOHHONW MepBl, COOTBETCTBYIOLICE HOMMHAIEHOMY
3HAYEHHIO BOCTIPOM3BOJMMOM BENMYMHEI HEOOXOAMMO BHIOPaTh B COOTBETCTBHH C YKa3aHMSIMH
Tabmuue! 13.9;

B) YCTAHOBHTb Ha BBIXOJle IPHOOpa 3HAYEHHE YPOBHS U YACTOTHI CUIIbI EPEMEHHOTO TOKA, YKA3aH-
Hoe B Tabmuue 13.9;

r) 10CTie YCTAHOBIIEHHs NIOKA3aHUii BOJIBTMETPA CUMTATh U 3aQHKCHPOBATh U3MEPEHHOE HANPSIKEHHUE
Ha 3TaJIOHHOH Mepe conpotusienus U, mB;

[) OTpeNeNHTh NEHCTBUTENBHOE 3HaYeHHE BENHMYHMHBI CHITB TOKA, BOCIIPOM3BOAMMOE TIPUGOPOM, BbI-
yucnue ero no ¢opmyse (13.10), npu 3ToM HEOOXOAMMO YYHUTEIBATH 3aBUCHMOCTE JIEHCTBUTEILHOTO 3Ha-
YEHHA MEpPbl CONPOTHBIECHUS OT YaCTOTHI, MPUMEHSAS NPH PAacUETaX YACTOTHELIE IONPABKH;

€) OTpEIEUTE OCHOBHYIO abCOMOTHYIO MOTPELIHOCTE BOCIIPOU3BENEHUA KaK Pa3sHOCTh MeXy Aei-
CTBHUTEJIbHBIM 3Ha4YEHHEM CHIIBI TOKA, BEIMUCIEHHBIM N0 dopmyne (13.10), u 3HaveHureM crilbl TOKa, ycTa-
HOBIIEHHBIM Ha npHOOpe;

JK) MOBTOPHUTE ONEPaLMH 10 ONPEIENeHUI0 OCHOBHOMN abCONIOTHOM MOrPelIHOCTH IS BCEX OCTANb-
HBIX HOMHMHANBHBIX 3HAYEHHI CUJIB] IEPEMEHHOTO TOKA, YKa3aHHBIX B Tabmuue 13.9.

13.11.5.2 Pe3ynbTars! 0OBEPKHM CYHTAIOT YIOBIETBOPUTENLHEIMM, €CIIM OCHOBHAS abCOMFOTHAS [10-
IPEUIHOCT BOCTIPOM3BEJCHUA CHIIBI MEPEMEHHOIO 3MEKTPHYECKOTO TOKA NI BCEX KOHTPOIMPYEMBIX
3HAYCHUH HAXOQWTCA B Ipejenax, ykasaHHblx B Tabauie 13.9.

13.11.5.3 B ciyuyae BEIsIBNEHHS HECOOTBETCTBUI MOBepsieMoro npubopa tpebopanuam m.13.11.5 ¢
YYETOM TapaMeTpOB, NpUBEICHHEIX B Tabmuue 13.9, ¢ Lenbio npHuBeeHHe METPOTIOrHYECKHX XapaKTe-
PUCTUK B COOTBETCTBME C YCTAHOBJIEHHBIMM TpeOOBaHUAMM B NpUOOpe UMeeTcs BO3MOKHOCTH B COOT-
BercTBUH ¢ 11.10.3 pykosoacTea nmo sxcrmyatanuu «Kanubparop yrusepcansusiit H4-57» nposectu on-
peleneHue, 3aMnch H COXpaHeHHe LMGPOBBIX MONPaBOYHbIX K03 dHLIHEHTOB.

13.11.5.4 B cnyyae noBTOPHOrO BEIABJIEHHS HECOOTBETCTBUH MOBEPSEMOro Npubopa TpeGoBaHHAM
n.13.11.5 mocine KOppeKTUPOBKH MONPABOYHBIX KOA(GULMEHTOB NanbHelas noBepka He MPOBOJUTCS,
npubop OpaKyeTesi, ¥ HAMPABIAETCA B PEMOHT.

13.11.5.5 Pesynprarsl moBepky 1o JAHHOMY MYHKTY O(GOPMIISOTCS MPOTOKOJIOM 10 (opME, NpHU-

BEJEHHOI B NpuioxeHun B.
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Tabnuua 13.9 — [TapameTpr! OBepKH MPH BOCTIPOU3BEAEHUM CHIIBI [IEPEMEHHOTO TOKA

[Ipenen HomuHanbHele apaMeTpsl HomunansHoe IIpeneneHele 3HaYEHHUA H0-
BOCNIPDOM3BE/ICHUS | KOHTPOJIMPYEMOH BeIMYKHbBI | 3HAYECHHME MEPHI | IMYCTHMOMH OCHOBHOH abco-
(cuma Toka, yacTora) JNIEKTPUYECKOro | MIOTHOM MOTPEIIHOCTH BOC-
COINPOTUBIEHHS | MPOU3BEACHHS CUIIBI TOKA, £
A, MKA
1 2 3 4
0,500000 mMA; 200 T'y 0,105
1,000000 MA; 200 I'y, 0,180
1,500000 MA; 200 I'ry 0,255
2 MA 100 Om
2,000000 MA; 1 kI'g 0,330
2,000000 MA; 5 kI'g 1,100
2,000000 MA; 10 k' 1,100
5,00000 MA; 200 I'y 1,05
10,00000 mA; 200 I'u 1,80
15,00000 mA; 200 I'u 2,55
20 MA 100 Om
20,00000 MA; 1 k' 3,30
20,00000 MA; 5 k' 11,00
20,00000 mA; 10 xI'rg 11,00
50,000 MA; 200 I'y 10,5
100,0000 MA; 200 T'x 18.0
150,0000 mA; 200 I'y 25.5
200 mA 10 Om
200,0000 MA; 1 ' 33,0
200,0000 MA; 5 k' 110,0
200,0000 MA; 10 k' 110,0
500,000 mA; 200 I'u 105,0
1000,000 mA; 200 ' 180,0
1500,000 mA; 200 I'rg 255,0
2000 mA 1 Om
2000,000 MA; 1 ' 330,0
2000,000 MA; 5 kI’ 1100,0
2000,000 MA; 10 k' 1100,0
3,000 A; 120 I'y 1,8 MA
5,000 A; 600 I'y 2,4 MA
30A 10,000 A; 1 k' 0,01 Om 3,9 MA
15,000 A; 2,0 xI'u 18,0 MA
30,000 A; 10,0 k' 165,0 MA
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13.11.6 OnpenesieEne 0CHOBHBIX METPOJIOTHYECKHX XAPAKTEPHCTHK B PEKHME
BOCIIPOH3BEIEHH CONPOTHB/ICHHH OCTOSTHHOMY TOKY

13.11.6.1 IIpu BEIIONHEHHH NAHHOH METOIHKH IIPOM3BOIUTCS OIPENEICHUE CIEAYIONMX METpPO-
JIOTHYECKUX XapaKTePHCTHK:

- JIGHCTBUTEIPHOTO 3HaYEHHS COIIPOTUBIICHHS EKATHEIX [IPEIH3HOHHEIX PE3UCTOPOB MOCTOSHHO-
My TOKY;

- OTKJIOHEHHS JHCTBUTEIBHEIX 3HAYEHUH CONPOTURIEHHH NEKaIHEIX IPEIH3HOHHEIX PE3HCTOPOB
[IOCTOSIHHOMY TOKY OT HX HOMHMHAJIBHBIX 3HAYECHHUH.

13.11.6.2 [leHCTBHTEIBHOE 3HAYEHUE COIPOTUBIICHUS PE3UCTOPA MOCTOSHHOMY TOKY OIpeeser-
Cs B COOTBETCTBHH C:

- MeTonuKOH 11.13.11.6.3 171t pe3ucTopoB ¢ HoMuHATBHEIME 3HaueHHsaME 0T 0,01 Om 10 10 kOMm;

- MeromukoH 1m.13.11.6.4 nnst pesmcTopoB ¢ HOMHHaNbHBIME 3HaueHHsMH 0T 100 xOm 1o
100 MOm.

HomyckaeTcs npH onpefeeHHH AeHCTBUTENEHBIX 3HAYEHHH CONPOTHBRIICHHUHI PE3UCTOPOB IPHMe-
HCHHE METOIA NPSAMEIX M3MEPEHMH C UCIOIB30BaHHEM IHM(POBOrO OMMETpA WM MOCTA ITOCTOSIHHOTO
TOKa, a TAKKe METOJIa 3aMEelIeHNs IPH YCIIOBHH BHIIOJHEH s TpeOOBaHUH K MOPSAKY Nepelavyl eIuHN-
IBI 3IIEKTPHYECKOro conpoTurienus (OM), ycTaHOBIeHHBIX B ['0Cy1apcTBEHHON MOBEPOYHOR CcXeMe [Uis
CPEICTB MU3MEPEHHH IEKTPUUECKOT0 COIPOTHUBRIICHHS TIOCTOSHHOIO M IIEPEMEHHOr0 TOKA.

13.11.6.3 JlelicTBUTEIbHEIE 3HAUYEHHS BOCIIPOM3BOJHMMEIX COIPOTHBIECHHH DPE3HCTOPOB C HOMH-
HanbHEIMY 3HadeHdsMH oT 0,01 Om no 10 xOM onpenensroTcss METOIOM KOCBEHHBIX HM3MEpPEHHH (I10-
TEHIIMOMETPHYIECKMM METOZOM) C IIOMOIBIO KOMIapaTopa. B kKauecTBe KoMIIapaTropa NpUMEHSETCS H3-
MEPHTENb HalpsDKEHUS IIOCTOSHHOTO TOKA C pa3pellieHHeM He MEeHee CeMH JECATHYHBIX paspsanoB. Cxe-
MBI U3MepeHUH npuBeleHbl Ha pucyHkax 13.8 - 13.10. B xauecTBe UCTOYHHKA CTAaOMIIBHOIO TOKa HC-
HOB3YETCs YHHUBEPCAIBHBIA NMPENM3HOHHEIN KauOpaTop B PeKHME BOCIPOM3BEIECHUS CHIIBI ITOCTOSH-
HOTO TOKa (Ul HOMMHAIBHEIX 3HaueHuH conporuBieHui ot 0,01 Om go 100 OM) umu B pexxume Boc-
IIPOU3BEACHUS HaIIPsKEHUs nocTossHHOro toka (s 1 xOm u 10 xOwm). Ilpu noBepke cONpOTHBICHUS C
HOoMHuHaNBHEIM 3HadeHueM 0,01 OM momyckaeTcst HCIIONB30BATH B KAYECTBE HCTOYHUKA TOKA YCHIUTEIb
H4-57 nosepsiemoro mpuGopa, Ipy YCIOBHH NOJIOXKHUTEIBHBIX Pe3yiIbTaToB IoBepky 1o 1m1.13.11.4. ITa-
paMeTpEl TTOBEPKK H MaKCHMAalBHbBIE NOITyCKaeMble 3HAUCHHS OTKIOHEHMH NEHCTBHTENBHBIX 3HAYCHHMH
COTIPOTHRJICHUN PE3UCTOPOB IOCTOSHHOMY TOKY OT HOMHHAJIBHBIX 3HaYeHHH yka3ans! B Tabmune 13.10.

Beimonasemele onepanyyu NoBepKH HEOOXOIUMO IIPOBOUTE B CIEAYIOIIEH ITOCIe0BaTEIbHOCTH:

a) cobpaTh cXeMy U3MEPEHHS B COOTBETCTBHU:

- ¢ pucyHkoM 13.8 wmm 13.9 npu onpeneneHuy NeHCTBUTEIRHOTO 3HAYEHUs COIPOTUBIICHHS PE3H-
cropa ¢ HoMuHaeHEIM 3HaueHneM 0,01 Owm;

- ¢ pucykoM 13.10 npu onpeneneHud NeHCTBUTEIBHBIX 3HAUEHUH COIPOTUBIEHHH pE3NCTOPOB C
HOMMHAJIBHBIMH 3Ha4YeHUAMHU conpoTuBieHui oT 1 OM go 10 kOwm;

0) ycTaHOBHUTH Ha BBIXOJHBIX KJIEMMax IOBepseMoro rmpudopa BOCIIPOH3BOJUMOE COIPOTHBICHHUE C
HOMHHAIBbHEIM 3HAYCHHEM B COOTBETCTBHH ¢ Tabmuieit 13.10;

B) B COOTBETCTBHM C BHIOpaHHOM CXEMOW HM3MEpEeHMs, IIOCIENOBATENBHO BOCIIPOM3BOAUMOMY CO-
TIPOTUBIIEHHUIO TOAKTIOUHTE dTanonHylo OMOC (YOMOC) ¢ HOMUHAIBHBIM 3HAYEHHEM, COOTBETCTBYIO-

IIIMM HOMHHAITBHOMY 3HAYEHHIO BOCIIPOM3BOAMMOTO CONPOTHBICHHU, YKa3aHHBIM B Tabmmne 13.10;
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I') IOJKIIIOYHTE BXOJ BOJBTMETPA HOCTOSIHHOTO TOKA K IIOTEHIHATLHEIM BEIBOJAAM 3TaloHHON OM-
OC (YOMOCO), B ciyyan orcyrerus y OMIC (YOMDC) moTeHIHATBHEIX BEIBOJIOB JONYCKAETCS 10
KJIIOYEHHE BOJIBTMETPa HEMIOCPEICTBEHHO K KOHTAKTHEIM KIeMMaM TOKOBOMH IIEIIH;

J1) YCTAaHOBHTH HA BBHIXOJIE HCTOYHHKA 3HAYCHUE CHIIBI WK HAIPSIKEHHS IIOCTOSHHOIO TOKA COOTBET-
CTBYIOIEE BEIOPaHHOMY HOMHHATEHOMY 3HAYEHHIO BOCIPOM3BOAUMOTO CONPOTHBIIEHHS, PYKOBOICTBYSCEH
JAHHBIMH yKa3aHHEIME B Tabmune 13.10;

€) IOCIEe YCTAaHOBJIEHMS NOKa3aHWH BOMBTMETpA, CUUTATh M 3adMKCHPOBATH H3MEPEHHOE 3HAYECHHE
TIaIeHMs HalpsDKEHUs Ha 00pa3noBoi mepe conporusnenus Ug, MB;

) HOJKIIOYHTE BXOJ BONBTMETpa K IOTEHIMATEHEIM BBIBOJAM IIPOBEPSEMOTO PE3UCTOPA, PACIIo-
JIOKEHHEIM Ha NepenHel naneny kambpaTopa (yCHIUTeNs);

3) [IOCJIE YCTaHOBJICHHs MOKa3aHHHU BOIBTMETPA, CYATATH M 3aMKCHPOBATH M3MEPEHHOE 3HAUCHHE
NaICHHs HAIPsDKEHHS Ha IOBEPSEMOM IIPeNU3HOHHOM pesuctope Ux, MB;

) OIpEe/eNATh JIeHCTBUTENBHOE 3HAYECHHE COMPOTHBICHHUS PE3UCTOpPa IOCTOSHHOMY TOKY Ry, O,
BBIYHCIHB ero 1o dopmyne (13.11);

Rn=Ro (Ux/ Uy), (13.11)
2de Ry — oeticmeumenvHoe 3navenue smanonnoi OMIC, Om;
Up — naoenue nanpsocenus na smanounou OM3C, B;

Uy — nadenue Hanpaicenus Ha Rogepaemom pesucmope, B.

K) BBEIYHCIIHATE BCIHYHHY OTHOCHTCIBHOI'O OTKIOHCHHA JEHCTBUTEILHOIO 3HAYCHMS COIIPOTHBIIC-

HHUSI PE3HCTOpa OT HOMMHAILHOrO 3HaueHus O0Rx, %o, mo dpopmyne (13.12);

8Rx = ((Rx - Ru)/Ru) - 100, (13.12)
20e Ry — Oeticmeumenvroe 3HaUeHUe CONPOMUBIEHUA Nogepsaemozo pesucmopa, Om;

Ry — nomunanernoe 3Hayenue CORPOMUBNEHUA NOBEPAEMO2O0 Pe3UCmopa, Om.

JI) HIOBTOPHTE OIEPAIlHH 10 NEPEYHCIEHHIO a) - K) JJIs ONpeaeIeH s BETMYHUHBI AeHCTBUTEIEHOTO
3HAYEHHS COIMPOTHBIEHHSA PE3UCTOPa M OTHOCHTEIBHOI'O OTKJIOHEHHS JEHCTBHTENLHOIO 3HAYEHHS
CONPOTHRJICHHUS OT €r0 HOMHHAIBHOTO 3HAUEHHMs I BCEX OCTAIBHEIX PE3HCTOPOB B COOTBETCTBHHU C
JAaHHBIMHU NpUBeNEHHEIMHE B Tabmune 13.10;

M) JIeHCTBUTENIbHBIE 3HAYCHHS CONPOTHBIIEHUI pPE3UCTOPOB HEOOXOMUMO 3aHECTH B IIPOTOKOI,

¢bopMa KOTOPOro NpUBEAEHA B IPUIOKEHNH B.

13.11.6.4 [eiicTBUTENbHEIe 3HAUEHHS COIMPOTHUBICHUHN pe3nucTOopa ¢ HOMHHANBHBIMH 3HAYEHHSIMHU
ot 100 xOm 10 100 MOwMm onpenensioTcs METOIOM 3aMENIeHHsl C IOMOIIBI0 KoMnaparopa. Cxema u3me-
penuii npuBeneHa Ha pucyHkax 13.11 - 13.13. B kauecTBe KoMIapaTopa NpPHMEHSETCS BOJILTMETP IIO-
CTOSHHOT'O TOKa C pa3pelleHHeM He MEHEee CeMH JEeCATHYHBIX pa3psaoB. [lBa pe3sHCTHBHBIX II€4Ya CpaB-
HEHHS BKIIOYEHB! TOCIEN0BATEIHLHO B OOIIYI0 TOKOBYIO IIeNb. B kadecTBe HCTOUHHUKA CTAOHIIBHOIO TOKA
HCIIONB3YETCA YHHBEPCAIBHEIH IPEIH3HOHHEIN KaIHOpaTOp B PEeXHME BOCIPOU3BEIACHHS HAIIPSKESHUS
MIOCTOSHHOTO TOKa. B 0/IHO W3 IUIeY CpaBHEHHS BKIIIOYAIOT TapHYIO Mepy conpoTusieHus (Rr), a B apy-

roe nooyepénuo ekmogaroT stanonaylo OMIC (Ro) u mposepsiemslil pesuctop (Rx) paBHOro HOMH-
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HaJIBHOTO 3HAYEeHHA. B mpolecce BBITONHEHMS IOBEPKH IIOCITEIOBATENBHO IPOM3BOISTCS HW3MEPEHUS
IIaJICHUs HATIPSDKEHUA Ha TAPHOH Mepe CONPOTHBICHHUSL.

BHHUMAHHME: TP PABOTE C BbICOKMM HAIPSDKEHMEM, CBBILLIE 50 B, IMEPEJ BbIIIOJIHEHWMEM
JIFOBBIX ONEPALIMI CBSI3AHHBIX C KOMMYTALMEN MU3MEPHUTEJILHBIX LIEIEM CIIEAYET OBS3ATEJILHO
OTKIIIOYMTE HAITPSDKEHWE HA BBIXOIOE KAJIMBEPATOPA (MCTOYHMKA) M BKJIFOYMTH ET'O OBPATHO
TOJILKO TIPH VCJIOBMKM I'OTOBHOCTU M3MEPUTEJILHOM LIEITH K ITPOBEJEHUIO U3MEPEHHM!

BrInonHseMsle onepanyy I0BepKy HeOOXOMMMO POBOAMTE B CIIEAYIOMIEH OCIe 0BaTeNbHOCTH:

a) cobpark cxeMy U3MEPEHHS B COOTBETCTBHH:

- ¢ pucynkom 13.11 npu onpeneneHuu NEHCTBHTENBHEIX 3HAYECHHH CONPOTHBIIEHUH PE3UCTOPOB ¢
HOMHHATBHEIMU 3HaueHusME 100 xOM u 1 MOwm;

- ¢ pucyHkoM 13.12 npu ompeneneHHH AEHCTBHTEIRHOTO 3HAYEHHUs COIPOTHBIEHHS PE3UCTOpa C
HOMHHAaJIBHEIM 3HaueHHEM 10 MOM;

- ¢ pucynkoM 13.13 npu onpeneneHuu AeHCTBUTEINLHOTO 3HAYEHUS CONPOTHBIEHHS PE3HUCTOPA C
HOMHHAIBHEIM 3HayeHueM 100 MOw;

IIPH 3TOM, B OJIHO M3 TUIEY CPaBHEHMsI HEOOXOIUMO IMOJKITIOUHTE TAPHYIO MEPY CONPOTHBIIEHNT RT ¢
HOMMHAJIBHEIM 3Ha4eHreM paBHBIM 10 kOwM, a B npyroe miedo stanorryio OM3C, HOMHHATEHOE 3HAYe-
HHE KOTOPOH HEOOXOIMMO BEIOpATh PYKOBOACTBYSICH JAHHBEIMH yKazaHHBIME B Tabmune 13.10, amsa coor-
BETCTBYIOIErO 3HAYEHHUS [TOBEPAEMOT0 COIIPOTHBRIICHUS;

0) MOAKIIOYUTE BXOZ BOJILTMETpA ITOCTOSIHHOIO TOKA K MOTEHIHATLHBIM BEIBOIAM TAPHOM MEPHI CO-
OPOTHBIEHMS; B CIIydaH OTCYTCTBHA y TapHON MEpBI NOTEHIHAILHEIX BEIBOJOB JOITYCKAETCS ITOIKIIHOYeE-
HHE BOJLTMETPA HEIIOCPEACTBEHHO K KOHTAKTHBIM KJIEMMaM TOKOBO#H LEIIH;

B) YCTaHOBHTH Ha BEIXOJ€ KamOparopa (MCTOUHHKA) HANPSUKEHHE MOCTOAHHOTO TOKA, COOTBET-
CTBYIOI[E€ HOMHHAIBHOMY 3HAUEHHIO BOCIIPOM3BOIMMOTO COIPOTHRBIIEHHS, PYKOBOJCTBYSCH JTaHHBIMH
yKazaHHbIMH B Tabmuiie 13.10;

I) IOCJIe YCTAHOBIEHHS [IOKa3aHWi BOJIBTMETpPA, CUMTATL ¥ 3a)UKCHPOBATE M3MEPEHHOE 3HAYCHUE
naJeHus HalpsDKeHHs Ha TapHOH Mepe compoTtusienust Uo, B, npy yclmoBuM BKITIOYEHHS B JPYTOM ILIEYE
cpaBHeHHUs 3TaoHHON OMOC;

JI) IpeIBAPUTENBHO OTKIIIOUHB HAPSDKEHHE Ha BEIXOAE KamuOparopa (MCTOYHHKA) MOIKITFOYHTE BbI-
Xoxukle Knemmel nosepsemoro npudopa (U R Hi u Lo) x m3mepurensHoit nenmu BMecTo atanonHo# OM-
OC; ycTaHOBHTh HOMUHATIBHOE 3HAYEHHE BOCIIPOU3BOMMOTO COIPOTHBRICHHUS IS TOBEPSEMOTO JHAIIA30-
Ha B cooTBeTcTBMM ¢ Tabmuued 13.10; ycTaHOBHTE Ha BBEIXOAE KamuOparopa (MCTOYHHKA) 3HAYECHHE
HaIIPsDKEHHUS, COOTBETCTBYIOIEE HOMHHAIBHOMY 3HAYEHHUIO, BOCIPOM3BOIMMOIO CONPOTHBICHUS W IIO-
JIaTh HAlIPSDKEHHE B M3MEPUTEIBHYIO LIETIb;

€) IIoCcJIe yCTaHOBJIEHHS IOKa3aHH BOIBTMETPA, CYHTATh U 3aQHUKCHPOBATh U3MEPEHHOE 3HAYEHHE
TaJIeHHs] HAMIPsDKEHMA Ha TapHOH Mepe compoTtusienust Ux, B, NpH YCITOBHH BKIIFOYEHHS B JPYTOM ILIEYE
CpaBHEHHsI IIOBEPSIEMOT0 PEIUCTOPA;

) OIPENENUTh ACHCTBUTENFHOE 3HAYSHUE COMPOTHBIICHHS MOCTOSHHOMY TOKY MTOBEPAEMOTO PE3H-
cropa Ry, Om, Berauciue ero mo gopmyne (13.13);

3) BBIYHCIIUTH BETHYMHY OTHOCHTEIBHOTO OTKIOHEHHS NeHCTBHTEIBHOIO 3HAYCHHS COIPOTHRIIE-

HHSI pe3UcTOpa OT HOMHHAIBHOTO 3HaueHus dRx, %, mo ¢dopmyne (13.12);
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_ UgX(Rg+Ry)

Ry ==

— Ry, (13.13)

20e Ry — oeticmeumenvroe sHauenue mapro OMOC, Ou;
Ro — Oeticmeumenvroe snavenue smatonnot OMIC, Ou;
Uy — nadenue nanpasxcenus na mapuoi OMOC npu exnouenuu smanonnoi OMIC, B;

Uy — nadenue nanpasicenus na mapuoi OMIC npu exmiovenuu nposepsaemozo pesucmopa, B.

M) NOBTOPHUTE ONEPALMHM 110 NEPEYHCIICHUIO a) — 3) JJIs ONpe/eieH sl BENMYHHEI JeHCTBUTENbHO-
r0 3HAa4YeHUs COMPOTHBJIEHHS PE3UCTOPAa M OTHOCHTENIEHOTO OTKIIOHEHMSA AEHCTBUTENBHOTO 3HAYCHUS
CONPOTHBIIEHHS] OT HOMMHAJIBHOTO 3HAYEHMA [ JIPYTHX Pe3MCTOPOR B COOTBETCTBHH C JaHHBIMH IpH-
BeNEHHBEIMH B Tabnuue 13.10;

K) JeHCTBUTENBHBIE 3HAYEHMS COLPOTHBIEHHH PE3UCTOPOE HEOOXOAMMO 3aHECTH B IPOTOKOI,

(opma KOTOpOro npuBeieHa B MPUIOKEHHH B.

13.11.6.5 Pe3yneTaThl OBEPKH CHYMTAIOT YJOBIETBOPUTEIBHEIMH, €CIIH OTHOCHUTENBHOE OTKIIOHE-
HHE TIOJTYHYEHHOTO ﬂeﬁCTBHTCHLHOFO 3Ha4Y€HHA BOCIIPOM3BOAUMOIO COIIPOTHUBJIEHHA ITOCTOSAHHOMY TOKY

OT €ro HOMMHATBHOI0 3HaYE€HMA HE NPEBBILIAET BENHYNH, IPUBeNEHHBIX B Tabmumie 13.10.

13.11.6.6 B cnyyae BBIABIEHMS HECOOTBETCTBHH mMoBepsieMoro mpubopa TpeGosanusm 1m.13.11.6

JanpHeH1nas rnosepKa He poBOAMTCA, Npubop OpakyeTcs, W HAMPaBJIAETCA B PEMOHT.

13.11.6.7 Pe3synpTaThl NOBEpPKHM IO JAHHOMY MyHKTY O(GOPMISIOTCSA NPOTOKOIOM N0 (Gopme, npu-

BeJICHHOH B NPUIOXKEHHH B.

Tabnuua 13.10 — IlapamMeTpsl NOBEPKH B PeXKUME BOCIIPOM3BEACHHS CONPOTHRIEHUS TIOCTOSHHOMY TOKY

HomunansHoe Homunanexoe HomuHansHoe HomunansHoe HomycTumoe
3HaYeHHe 3HAUYeHUE 3HaYeHHe 3HAYCHUE OTKJIOHEHUE feicT-
BOCIPOM3BOUMOTO 3TAJIOHHOM CHIIBI TOKA Ha HanpsHKeHHs BHTENIBHOIO 3HaYe-
COIIPOTHBIEHUA, OM3BC, Ry BEIXOIE Ha BBIXOJIE HUS CONPOTHBIICHUS
Ruom HMCTOYHHKA HCTOYHHKA oT Ryom Ha mocTosH-
TOKa, Iy, A Toka, U, B HOM TOKe, = 8, %
1 2 3 4 5

0,01 Om 0,01 Om 10 - 0,10

10m 1 Om 1 - 0,03

10 Om 10 Om 0,1 - 0,02

100 Om 100 Om 0,01 - 0,02

1 xkOm 1 kOm - 14 0,02

10 kOm 10 xOm - 45 0,02

100 kOm 100 xOmMm - 77 0,02

1 MOm 1 MOm - 142 0,02

10 MOm 10 MOm - 350 0,05

100 MOm 100 MOm - 707 0,15
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PucyHok 13.8 — Cxema uamepeHus 0nis onpederneHusi delicmseumernsHo20 3Ha4eHUs
COMpomuseHUs NocmMosaHHOMY U nepemMeHHoMy moky pesucmopa 0,01 Om
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PucyHok 13.9 — Cxema usmepeHus 0ns onpedeneHus 0elicmeumerbHo20 3Ha4eHUs1 Conpo-

mueneHusi NocmosiHHoOMYy U nepemeHHoMy moky pesucmopa 0,01 Om ¢ npu-
MeHeHueM ycunumensa H4-57 nosepsiemozo kanubpamopa
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IToBepsemerii nprdop

HcTtounux Toxa HAMPIAKSHHA

PucyHok 13.10 — Cxema usmepeHusi 05151 onpederneHus delicmaumernbHO20 3Ha4eHUs CoMnpo-
muereHusi NoCMOosHHOMY U repemeHHoMy moky pesucmopos 1, 10, 100 Owm,

1, 10 kKOm

Herounux sanpsscsss

HNosepaessiii npudop
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PucyHok 13.11 — Cxema usmeperus 0ns onpedeneHus delicmeumenbHo20 3Ha4eHUs!

corpomusieHusi MoCMOosHHOMY moky peaucmopos 100 kOm, 1 MOm
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HCTOUEIK BLICOKOBONETHOIO HANPAKRCHHAL

Hosepaensii npudop
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Bomersmerp

PucyHok 13.12 — Cxema usamepeHus 0ns onpedeneHusi delicmeumernsHO20 3Ha4YeHUs
conpomueneHus MmocmosHHOMY MoKy pesucmopa 10 MOwm

HcTounHK BLCOROBOIETHOIO HANUPAACHIST

TNosepaemuiii npuGop

Boasrsmerp

PucyHok 13.13 — Cxema usamepeHus 0nsi onpedeneHus delicmsumeribHo20 3Ha4YeHUs
conpomusieHusi nocmosHHoMy moky pesucmopa 100 MOwm
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13.11.7 Onpenenenne 0CHOBHBIX MeTPOJIOTHYECKHX XAPAKTEPHCTHK B PesKHMe

BOCHPOH3BEACHHSA CONIPDOTHRB/JICHHA NMEPEMEHHOMY TOKY

13.11.7.1 llpu BemoNHeHWM NAHHOM METOAMKM MPOM3BOIMTCS OMpENENeHHe CIEeAYIOUMX METpO-
JIOTHYECKUX XapaKTEePUCTUK:

- JeHCTBUTENBHOTO 3HAYEHHMs CONPOTHRICHHS JEKaHBIX NIPELIU3HOHHBIX PE3UCTOPOR TIEPEMEHHO-
MY TOKY Ha (PUKCHpPOBaHHBIX YaCTOTAX;

- DOIOJIHUTENHHOM MOrPEIIHOCTH B YACTOTHOM AManazoHe (OTHOCHUTENIEHOE OTKIOHEHHE AeHCTBH-
TEJILHOTO 3HAYEHHUs COTPOTHBIICHUA PE3UCTOPa NEPEMEHHOMY TOKY Ha (PMKCHPOBAHHBIX YacTOTaX OT €ro
NEHUCTBUTENBHOIO 3HaYeHHs Ha [TIOCTOAHHOM TOKE).

13.11.7.2 JleficTBUTEIbHEIE 3HAUEHHS COMPOTUBICHHI PE3HCTOPOB TIEPEMEHHOMY TOKY Ha (GHKCH-
POBaHHBIX YacToTax Ry onpenensrorcs MeTOJ0M KOCBEHHBIX M3MEpEHHH (MOTEHLMOMETPHYECKUM Me-
TOJOM) C MOMOLUBIO KOMMapaTopa. B kadecTBe KoMmapaTopa NMPUMEHSETCS M3MEPHTENb HANPSKEHUS
NePEMEHHOTO TOKa (BOJBTMETP) C pa3pelIeHreM He MeHee IIeCTH AECATHYHBIX pa3psanoB. CxeMsl H3Me-
peHui npuBeeHsl Ha pucyHkax 13.8 - 13.10. B kauecTBe McTOYHMKA CTaOUIIBHOTO TOKA MCMIOJB3YETCA
YHHBEPCAIBHBIN TPEUM3UOHHBIA KanudpaTop B peXMMe BOCHPOHM3BENCHUS CHIIBI TIEPEMEHHOrO TOKA.
ITpu nosepke pe3ucTopa ¢ HOMUHAIBHBIM 3HadYeHHeM 0,01 OM IOMyCKaeTcs MCIOJB30BATh B KAueCTRE
MCTOYHMKA TOKa ycumurens H4-57 nosepsemoro npubopa, mpH YCIOBHH MOJIOKHTENBHEIX PE3YILTATOBR
noeepku no m.13.11.5, cxema usmepenus npuseneHa Ha pucyHke 13.9. [Tapamerps! mosepku 1 JoMycTH-
MBI€ 3HAYEHHA OTKJIOHCHHs BOCIIPOM3BOJMMOIO COTPOTHUBIEHUS MEPEMEHHOMY TOKY OT €ro HOMWHAJ b~
HOIO 3HaYeHus yKasaHsl B Tabmune 13.11.

Brimonnsemele onepannn NoBepKH HeoOXOAMMO NPOBOIMTE B CAEAYIOLIEH MOCIe0BATENEHOCTH!

a) cobpaTk CXeMY H3MEepEeHUs B COOTBETCTBUM:

- ¢ pucynkoM 13.8 unu 13.9 npu onpeneneHyy JAeHCTBUTENBHOIO 3HAYEHHS CONPOTUBIICHHS Pe3U-
cTOpa ¢ HOMUHANBHEIM 3HaueHueM 0,01 Om;

- ¢ pucyHKoM 13,10 nipu onpeneneHuy NeHCTBUTENBHEIX 3HAYEHUH CONPOTHUBIICHHUIT IeKaIHEIX pe3u-
CTOPOB IPYI'MX HOMHHAJIOB, YKa3aHHBIX B Tabmuue 13.11;

0) yCTaHOBUTL HOMMHATBHOE 3HAYEHHE [OBEPSIEMOrO COMPOTHUBICHHS, PYKOBOACTBYSACH YKa3aHMs-
MH, NIpUBECHHBIMM B Tabnuue 13.11;

B) PYKOBOJCTBYSAChH YKa3aHUsMH, NpHBe/leHHbIMU B Tabmuue 13.11, BrIOpaTs U NOAKIOYUTE B H3Me-
PUTENBHYIO LElTh 3TAIOHHYIO MEPY COMpPOTUBIEHHS C H3BECTHOM YaCTOTHOM XapaKTepUCTHKOIM;

I) YCTAaHOBMTD Ha BHIXOJE MCTOYHMKA TOKA 3HAYEHHE CHIIbI MIEPEMEHHOTO TOKA M YacTOThl, YKa3aH-
Hele B TaOnuue 13.11 1114 BEIOpaHHOrO HOMHHANBHOTO 3HAYEHHS NIOBEPAEMOTO COIIPOTHBIICHHS;

1) MOJKITIOYMTEL BXOJ M3MEPHTENs HANPsDKEHHs MepeMEHHOIO TOKA (BOJILTMETpA) K MOTEHLMANb-
HBIM BBIBOJAM 3TANIOHHOW MePHI CONPOTHBIIEHHMS, B ClTyJyae OTCYTCTBHA Y TAalIOHHOH Mephl CONPOTHBIIE-
HHsl IOTEHUMATBHBIX BBIBOJIOB JIOMYCKAeTCsl MOJKITIOYEHHE BOJIBTMETPA HEMOCPEACTBEHHO K KOHTAKTHEIM
KJIEMMaM TOKOBOI Lienwu;

€) ToCc/e YCTAaHOBNIEHHs MOKa3aHWii BONBTMETPA, CYMTATh U 3a(HKCHPOBATH U3MEPEHHOE 3HAUEHHE
nazeH s HanpsokeHHs Ha 00pas3ioBoii Mepe conportusneHus Uy, MB;

) TOAKTIOYUT BXOJ BOJBTMETpPa K TMOTEHUMATBHEIM BBHIBOAM TIPOBEPAEMOrO PE3UCTOpa, Pacrio-
JIOYKCHHBIC Ha nepeiHel NaHenu kanudparopa (yeumurens);

3) MOCTIe YCTAHOBIEHHMS TMOKa3aHHil BONBTMETpPA, CYNTATh M 3a(DHKCHPOBATH M3MEPEHHOE 3HAUEHHE

MagcHHs HANPsAXKEHKWA Ha [IOBEPACMOM PE3UCTOpE U};, MB;
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) ONpEe/IENUTh NEHCTBHTEIbHOE 3HAYEHHE BOCIIPOU3BOIHUMOrO COMPOTHUBIICHUS NIEPEMEHHOMY TOKY

Ha JlaHHOM yacToTe Rpp, OM, BeluMcHE ero no gopmyne (13.14);

Ryr = Ror (Ux / Up), (13.14)

20e Ryp — Oelicmeumensroe sSHAUEHUe IMATOHHOU MEPbl CONPOIMUETEHUS NEePEMEHHOMY MOKY HA (PUKCUPO-
saunoill yacmome, Om;
Uy — nadenue nanpaxcenus na smarounoti YOMOC, B;

Uy — nadenue nanpasicenus Ha npogepsemom pesucmope, B.

K) BBIYHMCIIMTE BETMYHHY OTHOCHTEIBLHOTO OTKIOHEHHS AEHCTBUTENBHOTO 3HAYEHUS CONPOTHBIIE-
HUs pe3UCTOpa NMePEMEHHOMY TOKY OT €ro AeHCTBUTENIEHOTO 3HAYCHHS Ha MOCTOSHHOM ToKe SRy, % 1o
dopmyne (13.15);

J1) TIOBTOPUTH OMNEPALMH M0 MEPEUUCIICHUIO a) — K) JiJIsl OTIpe/IeIeHNs BEJIMYMHBI AeHCTBUTENBHO-
r0 3HAYCHHs COMPOTHBIIEHHWH PE3UCTOPOB M OTHOCHUTENBHOTO OTKIOHEHHA JeHCTBHTEILHOIO 3HAYEHMUS
COMPOTHBIIEHHUS OT €ro JAEHCTBUTEIBHOIO 3Ha4YEHUs Ha MOCTOSHHOM TOKE IUIS IPYTHX PE3UCTOPOB B CO-
OTBETCTBUMU C JaHHBIMH NMPHBEAEHHEIME B Tabnuue 13.11.

M) OeHCTBUTENbHBIE 3HAYEHHS CONPOTHBIIEHHN PE3UCTOPOER MEPEMEHHOMY TOKY MHOIYYEHHBIE B

pe3yNbTaTe MOBEPKH HEOOXOAUMO 3aHECTH B IPOTOKOJ, (PopMa KOTOPOTO MPHBEEHA B IPUIIOKEHUH B.

8Rxr = ((Rar - Ryo) / Rer) - 100, (13.15)

20e Ryr — Oedlcmeumensroe 3HaeHue CONPOMUEICHUSL NOGEPAEMO20 Pe3UCMOPA, HA PUKCUPOBAH-
nou yacmome Om;
Ry — deticmeumensroe sHayeHue CORPOMUBTEHUA NOBEPAEMOZ0 PE3UCMOPA HA HOCMOAHHOM MOKe, OR-
pedenénnoe pauee 6 coomeemcmenu ¢ memoouxo 13.11.6.3 u 13.11.6.4, Ox;

.RH — HOMUHATbHOE 3HAYEHUE CONPOIMUBIEHUA NOBEPAEMOC0 pe3Ucmopd, Owm.

13.11.7.3 PesynbraTsl NOBEpPKH CYMTAIOT YIOBIETBOPUTENILHBIMH, €C/IM OTHOCHTEJBLHOE OTKJIOHE-
HHe IEHCTBUTENBHBIX 3HAYEHUHA CONPOTHBICHUH NepeMEeHHOMY TOKY Ha GMKCHPOBAaHHBIX YacTOTaX, Oll-

peaen€HHeIx no gopmyne (13.15), He MpeBLINAIOT BeJIMYUH, NPHBEAEHHBIX B Tabauue 13.11.

13.11.7.4 B cnyuae BHIABICHUA HECOOTBETCTBUI MoBepseMoro mpubopa Tpebosanuam n.13.11.7

AajibHeHas OBEPKa He MPOBOAMTCA, NpHOop OpaKyeTcs, U HAalpaBJIASTC B PEMOHT.

13.11.7.5 PezynbraTel MOBepKH IO JAHHOMY MYHKTY OGOPMIIOTCS MPOTOKOJIOM 1o dopme, npu-

BEJEHHOH B NpuIoxeHuu B.

13.11.7.6 JleficTBuTeNbHEIC 3HAYEHHS CONPOTHBIICHHH PE3UCTOPOR MOCTOSHHOMY M IIEPEMEHHOMY
TOKY MOJIy4eHHBIE B pe3ysisTare nosepku mm.13.11.6, 13.11.7 u 3adukcupoBaHHEIE B MPOTOKONAX MO-
BEPKH, CIIElyeT 3aMUCaTh B 3JIEKTPOHHBIHA XypHa MOBEPAEMOro KanubpaTopa, HCMONb3ys PeXuM Lud-

poBOH KanHOpoBKM B cooTBeTcTBMHM ¢ 1.10.3.6 pykoBojcTBa no skcruryatauuu «Kanmubpatop yHHBEp-

canbHBIE H4-57».
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Tabmuua 13.11 — ITapameTpbl IPOBEPKHM B PeXKHME BOCIIPOM3BEIEHHSA CONPOTHBIICHHs IEPEMEHHOMY TOKY

HomunansHoe Homunansnoe HomuHanesHoe Homunanenoe | OTriioHeHue neicTBU-
3HAYEHHE BOCIIPO- 3HaYCHHE 3HayeHHe CHIIEI 3HaYeHHe TeJILHOrO 3HaYeHHUs COo-
HM3BOJHMOrO CO- STaOHHOH TOKa Ha BEIXoJe | wacToThl, KL 11 MIPOTUBJIEHHS OT €ro
IPOTUBIICHMS, OMBC, Ry HCTOYHHKA, 3Ha4YeHMA Ha IIOCTOSH-

Ruom I, A HOM TOKe, + 8, %
1 2 3 4 5
0,12 0,100
0,19 0,100
0,4 0,100
0,6 0,100
0,8 0.100
1 0,100
0,01 Om 0,01 Om 10
1.5 0,500
2 0,500
3 0,500
5 0,500
7 1,000
10 1,000
0,19 0,005
1 0,005
10m 1 Om 1 5 0,040
10 0,050
0,19 0,005
1 0,005
10 Om 10 Om 0,1
5 0,010
10 0,020
0,19 0,005
1 0,005
100 Om 100 Om 0,01
5 0,010
10 0,020

KBHC.411182.003 P2 104




13.11.8 Onpenenenne BpeMeHHOH HecTaAGHILHOCTH CONPOTHBJIEHHS] NMOCTOSTHHOMY H
nepeMeHHOMY TOKY

13.11.8.1 OmnpeneneHre BpeMeHHOH HECTAOMIBHOCTH BOCIPOM3BOIMMOTO COIPOTHBIICHUS IIOCTO-
SHHOMY ¥ NIEPEMEHHOMY TOKY BBIIIOJIHIETCS C LENBI0 IPUCBOCHHS PE3UCTOpaM cTaryca pabodero 3tao-
Ha COOTBETCTBYIOIIETO pa3psizia 1o pe3yabTaTaM JOJITrOBPEMEHHOTO HCCIENOBAHMS HX METPOJOTHYECKUX
XapaKTEpUCTHK M aHalIM3a COOTBETCTBHS PE3YJBTATOB HCCIENOBaHMN TpeOoBaHUAM ['ocynapcTBeHHOH
IIOBEPOYHOH CXEME IS CPEICTB U3MEPEHHH 3EKTPUIECKOrO CONIPOTUBIICHHS IIOCTOSHHOMY U IIepEMEH-
HOMY TOKY.

13.11.8.2 Benuunna BpeMeHHOM HeCTaOMIILHOCTH COMPOTHBIIEHUS PE3UCTOPA IIOCTOSHHOMY TOKY H
nepeMeHHoMy ToKy Ha dactoTe 1 kI'm vRx, %, onpenenserca mo dopmyne (13.16). Ina onpenenenus
IOTPEIIHOCTH HeOOX0 HMO:

- BRIOparh a8 pacuéra MOTPENIHOCTH Pe3UCTOp ¢ HOMUHATIBHBEIM 3HAYEHHEM COIPOTHBIICHUS,
npuBenEHHEIM B Tabnuie 13.10 mis noctosHHOoro Toxa uiny B tabmune 13.11 ans nepeMeHHOro TOKa;

- B3STh U3 POTOKOJIA MpEeAbIIyIIei NOBEPKH HIIH U3 JIEKTPOHHOTO JKypHaNa TOBEpPSIeMOoro Kanub-
paTtopa AeHCTBUTE/IFHOE 3HAYCHUE CONPOTHBIICHUS BRIOPAHHOTO PE3UCTOpA, IONYyUYEHHOE [IPH IIPEIBILY-
IIEH ITOBEPKE;

- B3ATh M3 IIPOTOKOIIA TEKYIIEH IIOBEPKH NCHCTBHTEIBHOE 3HAYEHHE COIIPOTUBIIEHHS PE3UCTOPA C
TEM € HOMHHAJIOM, IIOIYYEHHOE IIPH BEITOJHEHHH ONEpalii TOBEPKH B COOTBETCTBUM ¢ 11.13.11.6 s
COIIPOTHBJICHHS IIOCTOSHHOMY TOKY HMiH C¢ 1m.13.11.7 o7a cONpOTHBIEHUS NEPEMEHHOMY TOKY, OIpese-
n€HHOMY Ha gacTote 1 k['I;

- BBIYHC/IMTH 3HAYEHHE BPEMEHHOM HECTaOMJIBHOCTH CONpPOTHBIEHHS pe3ucropa mo Qopmyne
(13.16);

- IIOBTOPUTE pacqéT MOTpEIIHOCTH AT OPYTHX HOMHUHAITBHEBIX 3HAYCHHI PE3HCTOPOB.

(Rg — Rpn)

10 13.16
m X Ryom A 0N ( )

VRX =

20e Ry — OeticmeumenvHoe 3Hauenue CONPOMUBNEHUS pe3ucimopa npu nacmosujeli nosepxe, Om;
Ry 1 — Oeticmeumensroe snauenue conpomusieHus pesucmopa npu npedvioyueii nosepxe Om,
m — HUCIO Nem, NPOUEOULUX CO 6PEMEHY NPeObIOYU el ROBEPKI,

RHoM — HOMUHATLHOE 3HAYEHUE CONPOMUBNEHUA nogepaemo2o pesucmopa, Om.

13.11.8.3 Pe3ynpraTsl MOBEPKH MO JAHHOMY IYHKTY OGOPMILIIOTCS IPOTOKOIOM IO dopMme, IpH-

BEeJICHHOI B npunoskeHnu B.

13.11.8.4 PesynpraTel TpEX NOBEPOK, IOTYYEHHBIE 32 HHTEPBA BPEMEHH HE MEHEE JBYX JIET HC-
HOJIB3YIOTCS JIJIsl IIPHUCBOSHHS PE3UCTOpaM cTaTyca pabodero sTajoHa ONpPEEeNeHHOro paspsaaa B COOT-
BeTCTBHM ¢ TpebopaHusMu ['ocymapCTBEHHON ITOBEpOYHOM CXEMBI AJIS CPEJICTB M3MEPEHHH dIIEKTpHYC-

CKOT'O COIIPOTHBJICHHUA IOCTOAHHOMY H IIEPEMECHHOMY TOKY.
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13.11.9 Onpenenenne 0cHOBHOI a0COIOTHOMN MOrPeNIHOCTH BOCIPON3BEICHHS YaCTOThI

13.11.9.1 Onpenenenne ocHOBHOH aGCOMOTHOM MOIPEINHOCTH YCTAHOBKH YAacTOTHI MPOBOIHTCS
METOJIOM MPSAMBIX M3MEPEHHH YaCTOTHl BEIXOAHOTO CHIHAja STAJIOHHBIM YacTOTOMEPOM HIIM OCIHJLIO-
IpagoM B peUME BOCIPOU3BEICHHS IEPEMEHHOTO HANPsDKEHUs. [T IpOBeIeH s TTIOBEPKH [0 JAHHOMY
IIYHKTY HEOOX0UMO coOpaTh cXeMy H3MEPEHHUs B COOTBETCTBHM ¢ pucyHKoM 13.14. g criaxuBaHus
HMIIYJIECHBIX TIOMEX («CTYIEHEK)), KOTOPEIE MOTYT BEI3BaTh HECTAOWIBHOCTS MOKA3aHHH YacTOTOMEDa,
IPUMEHSETCS. QUIBTP HIKHEX JaCTOT ¢ I0J0coi mporyckanus 300 k. [IpusiumuatsHas sneKTpyude-
cKas cxema (uIbTpa MokasaHa Ha pucyHke 13.15. VeTaHOBUTE Ha BEIXOJIe KanuOpaTopa 3HaYeHHE BOC-
IIPOHU3BOJUMOM BETMYMHEI C IIapaMeTpaMy, yKasaHHEIMH B Tabmuue 13.12. ITocne ycTaHOBIEHHS IOKa-
3aHMH YacToToMepa 3ahuKkcHpoBath uX. OmpeeluTh OCHOBHYIO aGCONIOTHYIO MOTPENIHOCTE BOCIPOH3-
BEIICHHS YaCTOTHI KaK Pa3HOCTEH MEX/Y U3MEPEHHBIMH 3HAYCHUAMH 9aCTOTHI, ONpeNe/IEHHEIMHE 10 TIOKa-
3aHHAM YaCTOTOMEpa H HOMHHAIBHBIMH 3HAYEHUSIMH 9acTOTHI, YCTAHOBICHHBIMU Ha IIOBEPSIEMOM IIpH-
bope.

13.11.9.2 Pe3ynbTaTl HOBEPKH CYUTAIOT YAOBIECTBOPUTEILHEIMH, €CIIH OCHOBHAS abCONIOTHAS [T0-
IPEMIHOCTE BOCIIPOM3BE/ICHHS YACTOTHL JJI1 BCEX KOHTPOIUPYEMBIX 3HAYCHHUH HAXOIUTCS B Ipelenax,
yKasaHHBIX B Tabmume 13.12,

13.11.9.3 B ciyyam BBIIBIEHHS HECOOTBETCTBHI MoBepsieMoro mpubopa TpeGopanmsM 1m.13.11.9

JajIbHEHINas IOBEPKA He IPOBOJHUTCS, Ipubop Opakyercsi, H HAIPaBISIETCS B PEMOHT.

13.11.9.4 Pe3ynpTaTsl OBEPKH 110 JAHHOMY IyHKTY 0GOPMIIAIOTCS HPOTOKOIOM IO (hOpMe, TIpH-
BEIICHHOH B IpHIIOKEeHHH B.

Ta6mna 13.12 — ITapameTps! onpe/ieeH st MOTPEITHOCTH BOCIIPOH3BEICHHS YACTOTE]

KoHTponmupyeMbIe mapaMeTpsl MakcuManbHO JOMYCTHMEIE 3HAYEHHS
OCHOBHO# abCOIOTHOM OrPEIHOCTH
HoMmunanbaoe 3Hadenne HomuransHOe 3Ha4YeHue BOC-
. BOCIIPOH3BEICHHUS 9acTOTEI, + A, I'l
BBIXOHOTO HanpsbKkeHusd, B | mpousBogmmoit wactoTsl, K[
1 2 3
10B 0,1 0,03
10B 1 0,30
10B 10 3,00
10B 100 30,00
10B 1000 300,00
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Horepgeaniii npnéop

e

Dranominti HacToTOMep

PucyHok 13.14 — Cxema usmepeHusi 0isi onpedesieHus noepewHocmu 80Crpou3sedeHus

yacmomel
C1
.
ona' T IT"_KJ ‘Bbxxoa
R1 __C2
150 « T 510

PucyHok 13.15 — Cxema 1os10c08020 ¢husribmpa ¢ nosocol nporyckaHus
om 1y do 300 kly

[Ilpumeuanue - ITomocoBoit GuabTp ¢ monocoit mpomyckanus ot 1 I'm mo 300 xI'1 peanusosan B
ycrpoiictBe «binox Harpy3ok u gemurteneii» KBMC.434159.001, Bxoasamuii B cocTaB KOMIUIEKTA I10-

cTaBku Kamubpartopa yHuBepcanbHoro H4-56.

13.11.10 Onpenenenne napamerpos karymkH ToxkoBoii KTH-1000/34

13.11.10.1 Ilpa mpoBefeHUH MEPBHYHON MOBEPKH [IPOM3BOAUTCS ONpEACIEHUE JAEHCTBUTENHLHOTO
3HAYEHHS BXOJHOTO COIPOTHBIEHHS TOKOBOM KATYIIKH ITOCTOSHHOMY TOKY B COOTBETCTBHH C MCTOIH-
kot 11.13.11.10.2 u onpenenenne 3HadeHnus kodddunuenTa npeodpa3opaka B COOTBETCTBHH ¢ METOIH-
xo# m.13.11.10.3.

H]_JH TIPOBEECHUH HGPHOHHHGCKOﬁ IIOBEPKH ITPOH3BOJHUTCA OIIPENCIICHHUE TOJIBKO IeHCTBHUTEIIBHOTO

3HAYEHUA BXOJHOTO COIPOTHBICHHS TOKOBOM KaTYIIKH IIOCTOSHHOMY TOKY B COOTBETCTBHM C METOMH-
Ko m.13.11.10.2.

13.11.10.2 Onpenenenue BXOTHOTO CONPOTHBIICHHS BHIMOMHAETCS METONOM KOCBEHHBIX M3MEpe-

HUK HYTéM OIpe/ieNIieHUs HANPAKECHAA HETIOCPEACTBEHHO Ha BXOIHBIX KJIeMMax KaTYIOKH IIpH IIPOTEKa-
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HIH 4epe3 He€ IMOCTOAHHOrO TOKa BeMuauHoH 10 A ¢ mOCIeIyIOHM BEIYHCIEHHEM BEIMYMHEL BXOIHOTO
conpotuiieHus R, Owm, B cootBeTcTBHH ¢ hopmynoit 13.17.

R=— (13.17)

20e U - nanpadicenue, usMepeHHoe Ha 6X00HBIX KIeMMAX Kamyuxy, B;

I - senuuuna cunel moxa, npomexaiowas 6 kamyuixe, pagras 10 A.

Cxema m3MepeHHs NpHBeleHa Ha pucyHKe 13.16. B xadecTBe MCTOYHHKA TOKA JOMYCKAETCS HC-
IOJIE30BATE IIOBEPAEMBIH IPHOOP IOCTE MONOXKHTEILHEIX PEe3yIBTATOB €ro MOBEPKH B COOTBETCTBHH C
m.13.11.4. Ecnu Texymnas TeMueparypa IpH KOTOPOi MPOBOIMIMCE H3MepeHus oTiudaeTcst ot 25 °C 6o-
nee 9eM Ha 2 °C, To HeoOXOIMMO K CONPOTHBIICHHIO KATYIIKH, IPHBEACHHOMY B 11.4.6.2 pYKOBOICTRBA I10
sKcmutyaTanun «Kanubpartop yruBepcanbublii H4-57», BBeCTH NOMpaBKy Ha TEKYIIYIO TEMIIEPaTypy, Bbl-
YHCIIHB CONPOTHBIEHHE KaTymku R, Om, mo dopmyie (13.18).

R=Ryx (1+ax(t-25)), (13.18)

20e Ry - Hopmupyemoe conpomugnenue kamyuwku, Om, npu 25 C, n.4.6.2 P5;
a - TKC anexmpomexnuyeckoii medu, paguwiii 0,004 C';

t - mexywaa memnepamypa, C.

I[TPUMEYAHUE - Ecnu nepen mpoBeOeHHEM HCIBITAHUS YEPE3 KATYIIKY IIPOTEKaANI TOK BEIHYHHON
Bomnee 2 A, TO mepen U3MEpEHHEM CONPOTHRIEHHS HEOOXOIMMO BBIIEPKATh KATYIIKY B HOPMAaNbHBIX

YCIOBHAX IIpuMeHeHUs 6e3 Toka B TedeHHH 30 MUH.

13.11.10.3 Onpenenenne 3uHa4eHus KO3(GHIUEHTA NepeJaddl BEIIONHACTCS METOOOM CIMYCHHS
CHIIBI IIEPEMEHHOIO TOKA B KaTYIIKE C CHJIOH TOKa B IPOBOJHMKE C IIOMOIIBIO TOKOBBIX KIIELIEH Iepe-
MEHHOro Toka. [IpoBomHuk npencraBnfeT coO0M OOWH BHTOK IPOBOJA, HMEIOMIMK OTHENbHBIE THE3A
VIS TIOAK/TIOYEHHS. K MCTOYHHMKY TOKA M KOHCTPYKTHBHO COBMEINEHHBIM ¢ BHTKAMH KaTYIIKH TaKUM 00-
pa3oM, YTO TOKOBBIE KJISIIH OJTHOBPEMEHHO OOXBATHIBAIOT BUTKH CaMOM KaTyIIKH H IPOBOIHHUK. [laHHOE
KOHCTPYKTHBHOE COBMEINEHHE KaTyNIKK M IPOBOJHMKA IO3BOJSET B IPOLECCE NPOBENACHUA H3MEPEHHUH
HEe MEHSTh [MOJIOYKEHHE TOKOBBIX KJIenIeH M0 OTHOIIEHHIO K KaTYIIKe, 9TO MCKIFOUAeT JIONOIHUTENBHYIO
[OrPEITHOCTE TO3HIHOHUPOBaHus. ToKOBEIe Kiemy ¢ koaddunuentom mpeobpazosanus 1 MB/A mox-
KITFOYAIOTCH K BOJIBTMETPY IIEpeMEHHOro Toka ¢ npenenoM umeperns 200 MB u paspelnenneM He MeHee
LIECTH JNECSITHYHBIX Pa3psioB.

Omnepariy noBepKH HeoOX0MUMO BHIIIONIHATH B CIIEAYIOMEH IOCIeI0BaTENbHOCTH:

a) cobpaTh cXeMy U3MEpEHHs B COOTBETCTBHH ¢ pUCYHKOM 13.17.

0) MOAKITFOYUTE TOKOBBIE KIIEIIN K IPOBEPAEMOI KaTYIIKE IPH 3TOM, IIOJIOKEHHE KICMEH TOIKHO
OBITH CHMMETPHYHO U IIEPIEHIHKYIIIPHO OXBATBIBAEMOM OOMOTKE, OJHOBPEMEHHO MAIHHTOMPOBOL, TO-

KOBBIX Kielliel 6yneT 3aMKHYT BOKPYT IPOBOJHUKA;
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B) MOAK/IIOYATH HCTOYHHK TOKA K BXOMHEIM rHé3maM karymkd I (1 BuTok) pucynok 13.17 a), a 3a-
TEM YCTAaHOBHTH Ha €0 BEIXOJE BEIHYHHY CHJIBI IEPEMEHHOro ToKa Ii, A, B COOTBETCTBUH C JAHHBEIMU
upuBenEHHBIME B Tabmune 13.13 1714 npoBepseMoro npejiena BOCIPOU3BEACHIS,

I) IOCJIe YCTAaHOBIEHMS NOKa3aHM BOJIBTMETPA CUNTATh M 3aQUKCHPOBATE H3MEPEHHOE 3HAUCHIE
HANpPsKEHHs] HA BBIXOJE TOKOBBIX KIIEIIedl MM yCTAHOBHTH PEXHM OTHOCHTENBHBIX H3MEPEHHH IIpH
HaJIM9UH 3TOH (YHKIHH B BOIIBTMETPE;

€) IOIKIIOYHTE HCTOYHHUK TOKa K BXOJHBIM IHE3MaM Karymku I (34 Butka) pucyHok 13.17 6), a 3a-
TEM YCTAaHOBHTE Ha €0 BHIXOJE BEIHMYUHY CHJIBI IIEPEMEHHOrO TOKa [, A, B COOTBETCTBHH C JaHHBIMH
IpHBEAEHHBIMY B TaOmuie 13.13;

) OTKOPPEKTHPOBATh BHIXOAHOM YPOBEHb HCTOYHHUKA TOKA [UIS MOTyIEeHHs parnee 3adhHKCHpOBaH-
HBIX IIOKa3aHMH MM JOOMTECS HYNEBBIX NOKAa3aHWM BOJIBTMETpA IPH BKIIIOYEHHOM PEXHME OTHOCH-
TEJNBHBIX U3MEPEHU;

3) 3aUKCUPOBATH, MOTYYCHHYIO IOCIIE KOPPEKIHH, BEIXOJHYIO BETHIHHY CHIIBI TOKA HCTOYHHKA

I3, A, a 3aTeM BBIYHCITHTE ¢ moMonIsio dopMymst (13.19) xoadduuuent nepegadn npoBepseMoii KaTy-
ku K, A/A;

K= 2 (13.19)

2oe 1 - cuna moxa 6 npogooHuxe, A;

I5 - cuna moxa 6 kamyuixe nocie xoppexyuu, A.

H) OIpeneNuTs abCOMIOTHYIO HOIPEMIHOCT K0o3(hUIMeHTa Nepeady KaK PasHOCTh MEXKIY €ro
HOMHHAITLHEIM 3HAYSHHAEM B 3HAUC€HHUEM, TOTYICHHEIM B PE3YNIbTaTe BeruucaeHus no gopmyne (13.19)

K) IIOBTOPHTEL H3MEPEHHS 110 IEPEYHCIICHUIO Q) - 1) AT CICAYIOIEeH JacTOThl, B COOTBETCTBHH C
tabmmneit 13.13.

13.11.10.4 Pe3yneTaTsl HOBEPKH CYMTAIOT YIOBIECTBOPHTEILHBIMH, CCIIH:

- W3MEpEeHHOE 3HaYeHHE COIPOTHBICHHS KAaTYIIKH IIOCTOSHHOMY TOKY COOTBETCTBYET TpeOOBaHHU-
M 11.4.6.2 pykoBoJcTBa 10 3KcruryaTaimy «Kamibparop yHusepcansabiii H4-57» npu ycinoBuu BBeJle-
HUS MIONIPABKYU Ha TEKYIIYIO TeMIeparypy (Ipu HeOOXOAMMOCTH);

- OCHOBHas abCOMIOTHAs NMOTPEIHOCTs KoadduiueHTa npeobpa3oBaHus HE IPEBHIAET 3HAYe-

HUH, IpUBeIeHHEIE B Tabnuue 13.13.

13.11.10.5 B ciry4an BBIABIEHAS HECOOTBETCTBHI KaTyIIKX TOKOBOM Tpebopanmsam 1m.13.11.10 xa-

TymKa OpakyeTcs, H HallpaB/IIeTCsA B PEMOHT.

13.11.10.6 PesynbTarsl MOBEPKH 110 JAHHOMY IYHKTY 0QOPMIISIOTCS IIPOTOKOIOM IO (opMe, IIpH-

BEJICHHOM B IIPHJIOKEHUH B.

Ta6nuna 13.13 Tanasie onpenencHus Ko dunuenTa npeobpazopanus

Koaddumnuent Homwunansnoe | Homunamsnoe | Hommnansnoe [Ipenens:r DOMyCTUMBIX
npeobpa3oBaHus, 3HaYCHHE 3HAYCHUE 3HAYEHHE 3HaueHH# OCHOBHOIT abco-
A/A 4acTOThI, I CHJIBI TOKA, CHJIBI TOKA, JIFOTHOM MOrPEeNTHOCTH KO-
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Tasomae
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PucyHok 13.16 — Cxema usMepeHuUs ConpomuenieHus Kamywku mokoeou
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6) usMepeHue cusbl moka 8 Kamyuke

PucyHok 13.17 — Cxema usmepeHusi 051d onpederieHus KoaghguyueHma npeobpa-
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13.12 [TodmeepxdeHue coomeemcmeusi cpedcmea usMepeHuli MempoJsio-
au4yeckum mpeboeaHusiM

13.12.1 PesynpTaTel IOBEPKH IO ONpeNeNeHHI0 Ko HIUeHTa HelIMHEHHBIX UCKOKEHUH B PEKH-
Max BOCIPOW3BENECHHH HANPSLKEHUS U CHIILI IIEPEMEHHOTO TOKA CYHTAIOTCA MOJIOKHATEIBHEIMHE, CCITH H3-
MEPEHHOE 3HaYeHue Kod(p(HUIUeHTa HEeNMHEHHbIX UCKKEHUH B PEXXKHMAX BOCIPOU3BEAEHUS MOBEpsie-
MBIM TIPUOOPOM HAIPSUKEHHUS ¥ CHIBI IEPEMEHHOTO TOKa IS BCEX KOHTPOIHPYEMBIX 3HAYEHHH HeE IIpe-

BBIIIAET MaKCHMAJIBLHO JOIYCTUMOIO 3HAYEHH s, IIPUBEIEHHOTO B rpade 4 Tabmumesr 13.5.

13.12.2 Pe3ynmbTaTel HOBEPKH IO OIPENENEHHUIO aOCONIOTHON MOrPENIHOCTH BOCHPOU3BEIEHHUS
HaIPHKEHUA MTOCTOAHHOIO TOKA CYHTAIOTCS ITOJIOKHTETLHBEIME, €CIIH adCOMIOTHAS MOTPENIHOCTh BOC-
IPOU3BEJEHHs IIOBEPSAEMBIM NPUOOPOM HANPSHKEHHS MOCTOSHHOIO TOKA I BCEX KOHTPOJIHPYEMBIX
3HAYEHHMH HaXOOUTCS B IIpejienax, ykazaHHeIX B rpade 3 tabmuier 13.6.

13.12.3 Pe3ynpTaThl IOBEPKH O OIpPEIEICHHIO abCONIOTHOM MOrPENIHOCTH BOCIIPOM3BEIEHHUS
HANpsDKEHHs [EPEMEHHOIO TOKa CUMTAIOTCS ITOJIOKUTENIBHBEIMH, €CM abCOIIOTHAS IIOTPEIIHOCTE BOC-
IIPOM3BE/IEHHS IIOBEPSEMBIM MPUOOPOM HANPSDKEHHS IIEPEMEHHOTO TOKA JUIS BCEX KOHTPOIHPYEMEIX

3HAYEHUH HAXOOWTCS B Ipenenax, yka3aHHbIX B rpadax 3-7 tabmuuner 13.7.

13.12.4 Pe3ynbTaThl MOBEPKH IO OIpeNieNIeHHI0 a0COMIOTHOM OrPeIHOCTH BOCIIPOM3BEICHHS CH-
JBI TTOCTOSHHOIO TOKA CYMTAKOTCS IIOJOKUTEIBHBIMHU, €CIIM abCOMFOTHAS IOTPENIHOCTE BOCIIPOM3BEIE-
HUS TIOBEPSIEMBIM NIPHOOPOM CHIIBL IOCTOSHHOTO TOKA JJIsl BCeX KOHTPOIMPYEMBIX 3HA4CHHUH HaXOIHUTCS
B IIpefieNiax, ykasanHsix B rpade 4 tabmunsr 13.8.

13.12.5 Pe3ynsTaThl HOBEPKH IO OIpeeeHHIO abCOIIOTHOMN IOIPENIHOCTH BOCIPOU3BEICHHS CH-
JIBI TIEPEMEHHOI'0 TOKa CUHTAIOTCS IOJOKHUTEIBEHBIMY, €ClIH a0COMIOTHAS IOTPEMIHOCTE BOCIIPOH3BEIE-
HHS TIOBEPseMBIM IpUOOpPOM CHIIBI IIEPEMEHHOTO TOKa JJIS BCEX KOHTPOIMPYEMbIX 3HAYEHHH HAXOMUTCSA

B [IpefieNiax, yKasanHsix B rpade 4 rabmuis: 13.9.

13.12.6 Pe3ynpTaThl IOBEPKH IO OIMPENEICHHI) OCHOBHBIX METPOJIOIMYECKHUX XapaKTEPHCTHK B
peXHMe BOCIIPOH3BEJEHHS COINPOTHBIICHHS IIOCTOSHHOMY TOKY CUHTAIOTCS IOJOXKHMTENBHBIMH, €CITH
OTHOCHTEIBHOE OTKIOHEHHWE ONpeAeNEHHOr0 JAEHCTBHTENBHOIO 3HAYECHHS  BOCIPOM3BOIMMOIO
CONPOTHBIIEHHS IOCTOSHHOMY TOKY OT €ro HOMHHAIBLHOIO 3HAUCHMA HE IIPEBBINAECT BEIMYHHEL

yKa3zaHHOH B rpade 5 tabmmnsr 13.10.

13.12.7 Pe3ynsTaThl IOBEPKH IO ONpPEIENICHUIO OCHOBHBIX METPONOTMYECKHX XapaKTEPHUCTHK B
peXUMe BOCIPOHM3BEICHHS CONPOTHUBICHUS [IEPEMEHHOMY TOKY CYMTAIOTCS IOJIOXKHTEIBHBIMH, €CITH
OTHOCHMTEIBHOE OTKJIOHCHHE OIPEHCIEHHOTO JCHCTBHTENBHOTO 3HA4YE€HHS  BOCIPOH3BOIHUMOIO
COIPOTHUBIIEHUS NIEPEMEHHOMY TOKY Ha (HKCHUPOBAaHHBIX 9aCTOT4aX OT €r0 HOMHHAITBHOTO 3HAYECHHS HE
[IPEBHIMIAET BeJINYMHBI, YKa3aHHOH B rpade 5 Tabmuner 13.11.

13.12.8 Pe3ynbTarhl IOBEPKH 10 ONPEAETICHHUIO abCOMIOTHON NOIPEIHOCTH BOCIPOU3BEICHHUS Ya-
CTOTBI CUHTAIOTCS IOJIOKATENEHBIME, €CITH abCOMOTHAs MOTPEIIHOCTE BOCIIPOM3BEACHHS TOBEPAEMEIM
IpHGOPOM IACTOTHI [T BCEX KOHTPOIMPYEMEBIX 3HAYECHHH HaxOMHUTCA B IpefenaX, yKasaHHBIX B rpade 3
Tabnune! 13.12.

13.12.9 PesymbTaThl IOBEPKHU 110 ONPEJIETIEHHIO TapaMeTpoB KaTyuky Tokosoit KTU-1000/34 cun-

TAKOTCS TTOJIOKHUTCIBHBIMH €CJIH:
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- U3MEPCHHOC 3HAYEHHE CONPOTHUBIEHHS KaTYIIKH IIOCTOSHHOMY TOKY He mpeBbimaer 0,035 Om
IIPH YCIOBHY BBECHHS TIONPABKH Ha TEKYIIYIO TEMIIEPATypy (€CTH TeMIepaTypa OKpyKaromero Bosiy-
xa npessimaer 25 +£2 °C);

- abcoNIoTHAsS MOTPEHOCTh K03 GHIHeHTa Ipeodpa3oBanus He MPEBHINIAECT 3HAYEHHH, IpHUBe-
IeHHble B rpade 5 tabmunes: 13.13.

13.13 OgpopmneHue pe3ynbmamoe rnoeepKu

13.13.1 OopmiieHHe pe3yIbTaTOB IIOBEPKH OCYINECTBISETCS B COOTBETCTBHH C TPeOOBaHHSIMH
AEHCTBYIOIMX HOPMATHBHO IIPaBOBBIX aKTOB B 00J1aCTH 00ECIeYeH s eIMHCTBA U3MEPEHHUH, YCTaHABH-
BAKOIIMX MOPSIOK IPOBEAEHUS IIOBEPKH CPENICTB U3MEPEHHIA.

13.13.2 B menax NOATBEpIKIEHUS NMOBEPKH, CBEICHHS O Pe3yIbTarax IMOBEPKM JOIDKHEI OBITH Ie-
penansl B @enepanbHelid HHGOPMAIMOHHBIH (OHI MO 00ECIEYSHUIO eIIHCTBA H3MEPEHUI B COOTBET-
CTBHH C MOPAAKOM cO3/1aHus U BeneHus PenepanpHoro uHGOpMANHOHHOTO (HOHIA MO 00ECICUCHUIO
€IMHCTBA U3MEPEHUH, Ilepeiadyu CBEJCHHUH B HEr0 U BHECEHUS M3MCHEHHH B JAaHHBIC CBEIACHHUSA, IIPEIO-
CTaBIICHUS COIEPIKALIUXCS B HEM JOKYMEHTOB H CBEJICHHM.

13.13.3 B cnyyau IONOXKHUTENBHBIX PE3YIBTATOB MOBEPKH (IOATBEPKICHO COOTBETCTBHE IIOBEPS-
emoro CH ycTaHOBIEHHBIM METPOJIOTHYECKUM TpeOOBaHHSM) B IEISX HUCKITIOYCHUS HECAHKIIMOHUPO-
BAaHHOTO OCTYIa K 3JIEMEHTaM PeryJIMpOBKH M HACTPOMKH Ha CPEACTBO M3MEpEHWH, B CIeNHaNbHO OT-
BEJICHHBIX MECTaX B COOTBETCTBHYU C YKa3aHHAMH OIMCAHWUS THIA, PYKOBOACTBYACH ITOJIOKEHHSIMHU
nyakra 10.3.8 HacToAmIero pykoBoacTBa IO IKCIUTYaTAlMH aKKPEIWTOBAHHBIM JIHMILOM, IPOBOIMBIIHM

I[MOBEPKY HAHOCHUTECA 3HAK ITOBCPKH.

13.13.4 Ilo muCEMEHHOMY 3asABIICHHIO BIIameiblla WM jmma npencraBuapmero CH Ha moBepky B
CIIy9au ITOJIOXKHUTENBHBIX Pe3yIbTaTOB TOBEPKH aKKPEIUTOBAHHBIM JTUIIOM, IIPOBOIUBIIHNM IIOBEPKY, BBI-
naéTcsl CBHETEILCTBO O MOBEPKE YCTAHOBIEHHOTO 00pa3la W BHOCHTCS 3amuch B GOPMYISIp IO ycTa-
HOBIICHHOM dopMe, a B ClIydan OTPUIATENIbHBIX Pe3yIbTaToB II0BEPKY (HE MOATBEPIKICHO COOTBETCTBHE
noBepsemMoro CU ycTaHOBJIEHHBIM METPOJIOTHYeCKHM TpeOOBaHMSIM) BEIIACTCS H3BEIICHHUE O HENPHUIO-

HOCTH K IPUMEHCHHIO YCTAaHOBIICHHOTO 06pa311a.

13.13.5 Ilpu DONOKHUTENBHBEIX pe3ysbTaTax HEepBHYHOM NMOBEpKH (TIpH BEHIIycKe Mpubopa H3 Ipo-
M3BOJCTBA) OPraHM3allis, IPOBOIUBINAS MMOBEPKY, MPOH3BOAUT OQOpPMIIEHHE pe3yNbTaToOB IIOBEPKH B
bopMmyIIsipe u3Ienrs Mo YCTaHOBIeHHOH Gopme (pasaen 7 CBHAETEIECTBO O IPHEMKE), IIyTEM BHECEHHMS
3alUCH «IIOBEPKa BBHIMOJHEHa», KOTOpas 3aBepsercs MOANUCHI0 paboTHHKA aKKPEIUTOBAHHOTO JIHIA
MIPOBOJUBILErO MOBEPKY ¢ PACIM(PPOBKOM MOAMHCH (YKa3bIBaeTCs (haMIITHs W HHHIHAIIE TIOBEPUTENS) H

HaHOCHTCA 3HAK IOBEPKH C YKa3saHUEM JaThl IIOBECPKH.
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NMPUNOXEHWUE B

(pekomeHayemoe)

®OPMA MNMPOTOKOOB MNOBEPKU

I[TPOTOKOJI [TOBEPKH

Ne OT « » 20 1
Haumenosanue u tun CHU: Kanubpamop ynusepcanonvii H4-37
PeructpauuoHHslii HOMep cBeze-
HMH 00 yTBepkaEHHBIX TUnax CH:
"o BeIMyCKa:
3aroACKOH HOMep:
B cocrage: Yeunumens H4-57, kamywxa moxosas KTH-1000/34

3aKazyHK:

IToBepeHo Ha ocHOBaHUU:

YcnoBust NOBEpKH:

TeMIIepaTypa OKpY>Karoei cpes! -

OTHOCHTENbHAs BIAXKHOCTE BO30YyXa -

aTMocdepHoe 1aBIeHHE -

HallpAaAxCHUEC NUTAOLIEH ceTH -

YaCTOTA MUTAOLUEH CeTH -

Hara nosepku:

Cpenctra noBepku:
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Bremnuit ocMoTp:

coomeemcmeyem / He coomeememeyem n.13.7 Memoduxu nogepru

IlpoBepka nporpaMMHOrQ
obecneyeHus

coomeemcmeyem / He coomeemcemeyem n.13.8 memoouxu noeepru

Omnpobopanue:

coomeememeyem / we coomeememeyem n.13.9 memoduxu nosepru

IIporepka BhIMONHEHMS TpeGOBaHMIt 31eKTPOOGE30NACHOCTH

IlpoBepka aneKkTpuyeckoi
TIPOYHOCTH H3OJIALIMH:

cooimeemcmeyem / ne coomsemcmeyein n.13.10.1. memoduxu nosepxu

IIposepka anexTpuyeckoro
COIPOTHBIEHMS U30MIALIMK:

coomeemcimeyem / ne coomeemcimgyem n.13.10.2 smemodurxu nosepru
[IpoBepka 31eKTpUYECKOro

CONPOTHUBJIEHHUA 3aI0UTHOTO
3a3€MIJICHHUA:

coomeemcmeyem / He coomeememeyem #.13.10.3 memoduxu noeepru

OHpC}leHBHHC METPOJIOTHYECKHUX XapaKTEPHUCTHK

Onpenenexne K03 PuUUHEHTA HETMHEAHBIX HCKOKEHNH B PEKAMAX BOCIIPOU3BEIEHHS HATIPSKEHHS
U CUIbl nepeMeHHOro Toka 11.13.11.1 MeToauKy MoBepkH

[penen HomunansHoe HomunansHoe 3HayeHue
BOCIIpOM3Be I~ 3HaYeHHe KOH- 3HaYeHue JOMYCTHMOl BeTHYH- L
HUs TPOIHPYEMOro | KOHTPOIHPYeMOii Hbl KO3 dHIMeHTa SHPEACICHD0, be-
YPOBHA HacTOThL, HeJMHEHHBIX HoKake- | T iHel Koacpg) .
s €HTa HelTUHEeHHbIX
K, %, He Goree uckakeHuit, K, %
HanpsxEHNE NEPEMEHHOI0 TOKa
2B 10 'y 0,02
2B 2B 10 kI’ 0,02
2B 40 k' 0,04
2B 100 xI'nx 0,08
I15B 10 'y (0,02
I15B 10 kI 0,02
b 15B 40 k' 0,04
I5B 100 xI'y, 0,08
150 B 10 'y 0,02
150 B 10 k' 0,02
B 150 B 40 ' 0,05
150 B 100 xI'x 0,10
700 B 500 ' 0,03
1000 B 700 B 15 'y 0,10
700 B 30 ' 0,30
500 B 50kl 0,50
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Ipenen Howmunanenoe Homunansnoe 3HaueHue
BOCITPOU3BEOE- 3Ha4YeHHUE KOH- 3Ha4ycHHE JOIMYCTUMON BENHYH- . o
Hu TPOJIUPYEMOro | KOHTPOJIMpYeMOH HBI K03 dHIpeHTa OHPEARIL R e
YPOBHS YaCTOTHI, HeTHHeHMHBIX HCKaKe- | o iiel Kan]Ep Hh
it €HTa HeNWHeHHbIX
K. %. He Goree uckaxenuit, K, %
CHJIa MEPEMEHHOI0 TOKa

Son 2,0 MA 190 I'n 0,030
2,0 MA 12 kg 0,120
20,0 MA 190 T’y 0,015
20 mA 20,0 MA 12 kI 0,060
200,0 MA 190 I'g 0,020

200 mA 2
M 200,0 MA 12 Wl 0,080
2000 mA 190 'y 0,030

2000 mA :
™ 2000 MA 12 k[ 0,120
20 A 190 I'g 0,030

30 A -
20 A 12 xI'n 0,120

8. Onpenenenne ocHOBHOI aOCOMOTHOH MOrPEIIHOCTH BOCIIPOM3BEEHHS HANPIKEHHS MIOCTOSHHOTO
TOKa 11.13.11.2 MeToguKH OBEPKH.

3HadyeHHe
Ilpenen = E—
BOCIIPOM3BEICHNA HOMHHANBHOTO JOMYCTHMOH omnpeenéHHoH
yposHs, B IIOTpeINHOCTH, = A, MB norpemsocTy, A, MB
000,0000 0,0010
200 mB +200,0000 MB 0,0050
-200,0000 mB 0,0050
+0,300000 0,0085
-0,300000 0,0085
+0,500000 0,0115
> B +1,000000 0,0190
-1,000000 0,0190
-1,500000 0,0265
+2.,000000 0,0340
-2,000000 0,0340
+3,00000 0,0850
-3,00000 0.,0850
20B +10,00000 0,1900
+20,00000 0,3400
-20,00000 0,3400
+30,0000 1,1000
-30,0000 1,1000
200B +100,0000 2,5000
+200,0000 4,5000
-200,0000 4,5000
+300,00 12,0000
-300,00 12,0000
1000 B +500,00 18,0000
+1000,00 33,0000
-1000,00 33,0000
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9. Onpezenenue OCHOBHO# abCOMOTHOI MOrPELUHOCTH BOCIPON3BENEHNUS HANPSKEHUS TIePeMEHHOTO
Toka 0.13.11.3 MeTOgUKH MOBEPKH.

3HayeHHe
[penen HOMHHAJILHOTO HOMUWHAJILHOI JOMyCTHMOU onpeaenéHHoH
BOCIPOM3BEIEHUS
ypoBHs, B 4acTOThl norpewHocTy, = A, MB norpemrHocTH, A, MB
0,10000 MB I 'y 0,0040
20T 0.0100
1 'y 0,0100
10 k"1 0,0100
20 k' 0,0100
20 MB 20,00000 B 50 Ky 0,0180
100 kl'g 0,0300
300 kI 0,0800
500 kI 0,1100
1000 k' 0,1800
10T 0,0180
20T 0,0180
1 xT'y 0,0180
10 xI'1x 0,0180
200 MB 200,0000 MB 20 0.0180
50 k' 0,0440
100 &'y 0,0880
1000 xI'n 0,5500
10 'y 0,0200
20T 0,0200
I k' 0,0200
10 Iy 0,0200
(.316000 20 xI'g 0,0200
50 k' 0,0410
100 x['1, 0,0510
1000 &Iy 1,0320
B 0,600000 1 k' 0.0320
1.000000 1 xl'yg 0,0480
10 'y 0,088
20 ' 0,088
1 xI'n 0,088
2,000000 ML gtk
20 k' 0,088
50 I'm 0,176
100 kg 0,220
1000 Iy, 4,400
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3HayeHue

Bocn:)_é[l)a 2@21%"5{ HOMHWHAJIBHOTO HOMMHAIBLHOI JOMYCTUMOM igfggi’;:;ﬁl
ypoBHs, B JaCTOTEI nmorpemHocTH, £ A, MB A, MB
10 ' 0,320
20Ty 0,320
1 x['g 0,320
6.00000 10 k' 0,320
20 xI'y 0,320
50 xI' 0,640
100 k' 0,800
1000 kI'1x 16,000
20B 10,00000 1 k' 0,480
10 I'g 0,880
20T 0,880
I x['1p 0,880
10 xI'y 0,880
20,00000 20 [t 0.880
50 k' 1,760
100 kl'1g 2,200
1000 kI' 44,000
60,0000 I xl'1g 4,000
10 ' 6,000
20T 6,000
1 k' 6,000
100,0000 10 xI'1g 6,000
20 k' 6,000
50 k' 18,000
200 B 100 k', 30,000
10 Ty 11,000
20 I'g 11,000
[ k' 11.000
200,0000 10 k' 11,000
20 xI'1y 11,000
50 k[ 33,000
100 xI'g 55,000
10I'g 24,000
20T 24,000
200,000 I k' 24,000
10 kI'1g 24,000
20 kl'u 60,000
1000 B 50 'y 300,000
10 I'g 56.0
20T 56,0
600,000 I 'y 56,0
10 xI'1x 56,0
20 xI'y 140,0
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10. Omnpenenenre 0CHOBHOH abCOMKTHOIN NOTPELIHOCTH BOCIPOU3BEIEHHS CHITBI MOCTOSHHOIO TOKA
n.13.11.4 METOAUKH TOBEPKH.

3HayeHne
Ipenen HOMHHAJIBHOIO JOIyCTUMOR onpe/ieNEHHOH
BOCTIPOM3BEIEHM YpOBHS, [OrPEeLIHOCTH, MOTpeLIHOCTH,
MA + A, MKA A, MKA
+0,100000 0,012
+1,000000 0,048
2 MA
+1,900000 0,084
-1,900000 0,084
+5,00000 0,280
+10,00000 0,480
20 MA
+19,00000 0,840
-19,00000 0,840
+50,0000 2,800
+100,0000 4,800
200 MA
+190,0000 8,400
-190,0000 8,400
+500,000 35,000
+1000,000 60,000
2000 mA
+1900,000 105,000
-1900,000 105,000
+3,000 A 0,900 mA
+15,000 A 2,700 MA
30A
+30,000 A 4,950 MA
-30,000 A 4,950 MA
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11. Onpenenenue 0CHOBHOI abCOMOTHON NOrPEIIHOCTH BOCIIPOU3BEAEHHS CHITBI IEPEMEHHOr0 TOKA

m.13.11.5 METOOUKH MOBEPKH.

3HadeHHe
Tpepen N JOIYCTUMOH onpenenéHHOM
BOCIIPOM3BEIeHUS HOMHHAaJIBLHOI'O HOMHHAaNBEHOU [IOrpeLIHOCTH NIOrpeLIHOCTH
YPOBHSA, MA YacTOThbL ok e ? A, MKA ’
0,500000 MA 200I'g 0,105
1,000000 mA 200 I'n 0,180
1,500000 mA 200T 0,255
2 MA
2,000000 MA I k' 0,330
2,000000 mA Skl 1,100
2,000000 mA 10 k' 1,100
5,00000 mA 200 T 1,050
10,00000 mA 200"y 1,800
15,00000 MA 200 ' 2,550
20 mA
20,00000 mA 1 xl'1ix 3,300
20,00000 mA 5kl 11,000
20,00000 MA 10 xI'1g 11,000
50,0000 MA 200 T 10,500
100,0000 mA 200 I' 18,000
150,0000 mA 200 I 25,500
200 MA
200,0000 mA 1 k' 33,000
200,0000 mA S5kl 110,000
200,0000 mA 10 k' 110,000
500,000 MA 200 I'g 105,000
1000,000 mA 200 180,000
1500,000 MA 200 I'y 255,000
2000 mA
2000.000 mA 1kl 330,000
2000,000 mA 5kln 1100,000
2000,000 MA 10 ' 1100 ,000
3,00000 A 120 Ty 1,800 mA
5,00000 A 600 I'mg 2,400 MA
30 A 10,00000 A 1 xl'1g 3,900 MA
15,00000 A 2kl 18,000 MmA
30,00000 A 10,0 xI'1x 165,000 mA
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12. Onpeznenenue JeiCTBUTEILHOTO 3Ha4€HUA COMPOTHBIIEHHS PE3HCTOPA [OCTOAHHOMY TOKY
m.13.11.6 METOJUKH [TOBEPKH.

3HaueHue COIIPOTHBIICHHUA

Hpezer MHHUMAJIBEHO MaKCHMAaBHO .
BOCIIpOH3BEAEHUA HOMHHAJIEHOE [IOTyCTHMOE e — OEHCTBUATEIIBHOE
0,01 Om 10,00000 MmOm 0,00999 Om 0,01001 Om
1 Om 1,000000 Om 0,999500 Om 1,000500 Om
10 Om 10,00000 Om 9,99500 Om 10,00500 OMm
100 Om 100,0000 Om 99,9500 Om 100,0500 Om
1 kOm 1,000000 kOm 0,999500 kOm 1,000500 xOm
10 xOm 10,00000 kOm 9,99500 kOm 10,00500 kOm
100 xOm 100,0000 kOm 99,9500 kOm 100,0500 kOm
1 MOm 1,000000 MOm 0,999500 MOmMm 1,000500 MOm
10 MOm 10,00000 MOm 9.99500 MOmM 10,00500 MOwm
100 MOm 100,0000 MOm 99,8500 MOmM 100,1500 MOMm
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13. Onpenenenue qeHCTBUTENBHOTO 3HAYEHUSA CONPOTHBICHUA PE3UCTOPA TEPEMEHHOMY TOKY Ha
(uKCcHpOBaHHBIX YacToTax 1.13.11.7 METOqMKY MOBEPKH.

3navyeHue
JOIYCTUMOM 10- | ompenenéHHON
Ilpenen HOMHHAEHOTO cHoji | ACHCTBHTENBHOTO | MONHMTENBHOH | NOMONHUTENBHOM
BOCHPOM3BENCHNIA | ¢onporupnenns, | o COTIPOTHBIIEHHS, | YacTOTHOH Mo- | wacTOTHOIA Mo-
4acToThl, KI 1
Om OmMm ['PELIHOCTH, [PELIHOCTH,
+5,% 3, %
0,01 Om 0,12 0,100
0,19 0,100
0,4 0,100
0,6 0,100
0.8 0,100
1 0,100
10,00000 mOm > e
2 0,500
3 0,500
5 0,500
7 1,000
10 1,000
1 OmM 0,19 0,005
| 0,005
1,000000 S e
10 0,050
10 Om 0,19 0,005
I 0.005
10,00000 : 0,010
10 0,020
100 Om 0.2 0,005
| 0,005
100,0000 - i
3 |

10 0,020
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14.  OnpeneneHue OCHOBHOI OTHOCHTETBHOM MOrPELIHOCTH CONPOTHBIIEHHS Pe3UCTOpa IIOCTOAHHOMY
ToKy 1.13.11.8 MeTOOMKH MOBEPKH.

3HayeHue
Ilpenen JEHCTBUTENBHOIO | NEHCTBHTENBHOIO |  ONpenenéHHoi
BOCMpoOK3Bee- HOMHHATEHOTO COTIPOTUBIICHUS, | CONPOTHBIEHHS, MOTPEIHOCTH
HUSA CONpPOTHBIIEHHS npeJbIIyas HacTOsIIAs COIPOTHUBIIEHHUH,
HOBEpKa HoBepKa v, %
0,01 Om 10,00000 mOm
1 Om 1,000000 Om
10 Om 10,00000 Om
100 Om 100,0000 Om
1 kOm 1,000000 kOm
10 kOm 10,00000 kOm
100 xOm 100,0000 xOm
1 MOm 1,000000 MOm
10 MOMm 10,00000 MOmM
100 MOm 100,0000 MOm

15. Onpenenenue OCHOBHOH OTHOCHTENLHOMN IOIPELIHOCTH CONPOTHBIEHHUS PE3UCTOPA [IEPEMEHHOMY

TOKY Ha yacToTe 1 Ky m.13.11.8 MeToauKu MOBEPKH.

3HayeHue
Mpenen JNEHCTBUTENBHOIO | NedCTBUTENEHOIO OnpenenEHHOM
sorprssiens || [N | oot | oo, | mopemorn,
IIOBEpKa HOBEpKa +v, %
0,01 Om 10,00000 MmOMm
1 Om 1,000000 Om
10 Om 10,00000 Om
100 Om 100,0000 Om
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16. Onpenenenue NorpellHOCTH BOCIPOU3BEAEHNS YacTOTEI 11.13.11.9 MeToAMKY OBEpKA.

3HaueHHe
HOMMHATBHOTO HOMMHATBHO#H JomycTHMOiH onpenenéHHoi
HaNpsAXKeHHSA YyacToTel, K[ ﬂoril?zlfﬂli?lcm norpzfu;!]fcm,
10 B 0,1 0,03
10B 1 0,3
10B 10 3
10B 100 30
10B 1000 300

17. Onpenenenue napaMeTpoB KaTyLIKH TOKOBOM M.13.11.10 MeTOIHKH MOBEPKH.

HoMuHansHOe 3HaYeHue Temmeparypa HzmepeHHoe ConpoTHRIEHHE KaTylll-
COMPOTHBIEHMA KATYILKH OKpYKaroIlei cpeasl, CONPOTHUBIEHHE, KH C TIONPaBKOi Ha TeM-
npH 25 °C, He Oonee °C Om neparypy, Om
0,035
3HayeHue
HOMUHAILHOTO i o
g JOMyCTUMOi OnpeieNEHHOM
roa¢dpuunenTta HOMHHATEHOM
npeobpa3zoBaHus gacToThL, 'l HOTPELIROCTH, HOTpeIiEOGTH,
’ 4 + A, A/A A, AIA
A/A
60 0,17
34
100 0,34

3aK/II0YeHME 110 pe3ynbTaTaM MOBEPKH -

Ilogepurens:

rofeH / He roiex

Nnoanuce
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