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1 O0mue moIokeHHUs

1.1 Kamubparoper MHOropynkmmonansaele Meatest 9010+ (mamee — xanubparopel) u
YCTaHaBIHBACT MOPAIOK IIPOBEACHH IIEPBUYHOMN U IIEPHOIMIECKOMN TOBEPOK.

1.2 Ilpu nosepke KamuOpaTopoB 00ECIIEUHBACTCS NPOCIEKHBAEMOCT B COOTBETCTBUH CO
CIICAYIOIMMH I'OCYJaPCTBEHHEIMHU IIOBEPOYHBIMH CXEMAMH:

- TOCYTapCTBCHHBIM IIEPBHYHBIA 3TaJIOH SAUHUIIBI IeKTpUYecKoro Hanpsxenus, I DT 13-
2023 B COOTBETCTBHM C TOCYNApCTBEHHON MOBEPOUHON CXeMOM M7 CpeNcTB H3MEpeHHl
IIOCTOSHHOTO 3JIEKTPUYECKOrO HANPSIKEHHS M 3JIEKTPOBHIKYIIEH CHIIBI, YTBEPIKACHHON IIPUKA30M
Poccranpapra 28.07.2023 Ne 1520;

- TOCYHApCTBCHHBIA II€PBUYHBIM CIHENHAIbHBIH STAIOH ENUHHIBI [EPEMEHHOTO
3NeKTpudeckoro Hanpspkenus 1o 1000 B B quanasone gactot ot 1:107! 1o 2-10° 'y I'OT 89-2008
B COOTBETCTBHH C TOCYIAPCTBEHHOH MOBEPOYHOH CXEMOH I CPEICTB H3MEPEHHH MepeMEHHOTO
3MeKTprdeckoro HanpsokeHus 10 1000 B B ananasone gactot ot 1:107 g0 2:10° ', yrBepixaeHHOM
npukaszom Poccrangapra ot 18.08.2023 Nel706;

- TOCYIApCTBEHHBIH NEPBHYHBIH 3TalOH €IMHMIBI CHJIBI HOCTOSHHOTO SNEKTPHYECKOIO
Toka, ['OT 4-91 B cooTBETCTBHHE € TOCYHapCTBEHHON MOBEPOYHOM CXEMOI [T CPECTB M3MEPEHHUt
CHIIbI [IOCTOAHHOIO 3JIEKTPHIECKOro Toka B jmamazone or 1-1071% mo 100 A, yrepkmeHHoi
npukaszoM Poccranmapra ot 01.10.2018 Ne 2091;

- TOCYNapCTBCHHBIH [EPBUYHBIA 3TaJOH €IMHHLEI CHUJIbI IEPEMEHHOIO 3JIEKTPHYECKOr0
toka oT 1107 10 100 A nmanasome wactor ot 1:10" mo 1:10° I'y TDT 88-2014 B COOTBETCTBHH ¢
rOCYNapCTBEHHOH MOBEPOYHOH CXEMOH I CpPEJCTB HM3MEPEHHH CHJIBI  IIEPEMEHHOTO
amekTpuyeckoro Toka ot 1-10° 1o 100 A mmanasoue wacror ot 1-10" 1o 1-10° 'y, yTBepiKaeHHOI
npukasoM Poccranmapra ot 17.03.2022 No668;

- FOCYNApCTBEHHEIM MEPBUYHBIA STAIOH €JUHHIBI BPEMEHH, YaCTOTHl H HAalHOHAILHOM
mkanel Bpemenn I'OT 1-2022, B cOOTBETCTBHH ¢ TOCYJapCTBEHHOW IIOBEPOYHOM CXEMOM s
CPEACTB H3MEPEHHWH BPEMEHM, YaCTOTHl M HAlIlMOHAILHOM IIKAIBl BPEMEHH, YTBEPKAEHHON
npukazoM Poccrannapra ot 26.09.2022 Ne2360;

- TOCYJapCTBCHHBIN IEPBHYHEIN 3TAJIOH €IHHUIBI IEKTPHIECKOro conpoTusienus, DT
14-2014 B COOTBETCTBMH C TOCYJAapCTBEHHOH IIOBEPOYHOM CXEMOMW Ui CPEJICTB HM3MEpeHHil
SJIEKTPUYECKOr0 CONPOTUBIIEHHS MOCTOSHHOIO M IEPEMEHHOrO TOKA, YTBEPIKIEHHOM MPHKa30M
Poccrangapra ot 30.12.2019 Ne3456;

- FOCY/IapCTBEHHBIM IIEPBUYHBIN 3TAIOH €AMHHUIBI dNeKTpudeckoi émkxoctu I'DT 25-79, B
cootBerctBuM ¢ ['OCT 8.371-80«IocymapcTBeHHBI MEPBHYHBEIA 3TAJOH H  OOIIECOIO3HAs
[IOBEPOYHAs CXeMa ISl CPEACTB H3MEPEHUH INIEKTPHYECKOH EMKOCTH »;

- TOCYNIapCTBEHHEIA MEPBUYHBIN 3TAJIOH €QUHHUIIBI QIEKTPHYECKOM MOIIIHOCTH B JIMana3oHe
yactoT oT 1 mo 2500 I'm I'ST 153-2019, B cOOTBETCTBHH ¢ TOCYJapCTBEHHOM TOBEPOYHOM CXEMOM
JUISL CPEACTB U3MEPEHUH dNEKTPOIHEPreTUYECKUX BETHYHMH B AManaszoHe yactot ot 1 go 2500 I'm,
YTBEPKAEHHOH npuka3zoM Poccranmapra ot 23.07.2021 r. Ne 1436

1.3 B nacTosmell MeToMKe MOBEPKH HCIONB3YETCS METO/L IPAMBIX U KOCBEHHBIX
HU3MEpEHHIH.

2 Ilepevens onepanmii MOBEPKH CPeACTBA H3MeEpEHHIA
2.1 IIpu npoBeieHHH NOBEPKH IPOBOAST OIECpALlH, yKa3aHHble B Tabmuie 1.
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Tabmuua 1 — Onepanun mosepku

ObssarensnocTs npoenenns | Homep
IIpY IIOBEpKeE IIYHKTa
Hanmenosanue onepauuu mosepku = =
NEPBUYHOM | IIEPHONMYECKOH | METOIHKH
IIOBEPKE IIOBEpKe IIOBEPKH

1 2 3 4
BHelnuit ocMOTp cpelicTBa H3MepeHH it Ha Ha 7
Kostpons ycnoBuit mosepku (pu noarotoske x i Ta g 1
TIOBEPKE U ONPOOOBAHHUH CPEJICTB H3MEPEHHN) i ]
OnpoboBanwue (Ipy NOATOTOBKE K IIOBEPKE H 23
onpoOOBAHKM CPENCTB H3MEPEHHMIA) Mla Hla -
IIpoBepka 3MeKTPUYECKOM MPOYHOCTH H30JIAIHY Ha Het 9
[IpoBepka BepCHH IPOrpaMMHOT0 06ecedeHH s Ja Ha 10
Orpenenenne METPOIOrHYECKHX XapaKTePHCTHK
¥ TIOATBEPXKICHHE COOTBETCTBHA CpENCTBA Ha Ha 11
U3MEPEHUH METPOJIOTHYECKHM TpeBOBaHUAM
Ompenenenne  aGCOMIOTHOH — MOrpemIHOCTH
BOCIIPOM3BE/ICHHS HANPSDKEHHUS IIOCTOSIHHOTO Ha Ha 11.1
ANIEKTPHYECKOTO TOKA
Ompepenenue  abComOTHOM — mOrpewHOCTH
BOCIIDOM3BEJCHHS HAIPSKEHUS IEPEMEHHOIO Ia Ha 11.2
SJIEKTPUYIECKOr0 TOKA
Onpenenenne  aGCcoMOTHOH — moOrpemrHoOCTH
BOCITPOU3BEICHHS CHJIBI MOCTOSHHOTO Ja Ha 11.3
JIEKTPUYECKOTO TOKA
Onpezenenne  abcomoTHOH — morpermrHocTH
BOCIIPOU3BEACHHUS CHUIIBI IIEPEMEHHOTO Ha Ha 11.4
JIEKTPHYECKOr0 TOKA
Onpenenenue abcomoTHOM [IOTPEIIHOCTH
BOCIIPOU3BEICHHUS YaCTOTEI HalpsKEHUS Ha Ha 11.5
NIePEMEHHOT0 3JIEKTPHYECKOr0 TOKa
Onpenenenne  aGCOMIOTHOM  MOrpeIHOCTH
BOCIIPOU3BEICHHUS CONPOTUBIICHUS Ha Ha 11.6
IIOCTOSSHHOMY TOKY
Ompenenenne  aGcomoTHOM — morpemHocTH TTa Tla 11.7
BOCIIPOM3BEACHUS] EMKOCTH
Onpejenenne  aGcomroTHOM — morpemHocTH
BOCIIPOU3BEACHUS CHUTHAJIOB Ha Ha 11.8
TEPMOCOIPOTUBIIEHHS
Onpenenenue  aGCOMIOTHOM  MOrpemIHOCTH Tla T 11.9
BOCIIPOH3BE/ICHUSA CHIHATIOB TePMOIIApEI
Omnpenenenne OTHOCHTENBHON — IIOTPELIHOCTH
BOCIIPOM3BEICHUS AKTUBHOM MOIIHOCTH Ha Ha 11.10
IIEPEMEHHOTO TOKa
Ormpenenenre  OTHOCHTENBHONH — IIOTPEIIHOCTH
BOCIIDOM3BC/ICHHUS  DPEAKTHUBHOM  MOIIHOCTH Ha Ha 11.11
[IEPEMEHHOr0 TOKa
Onpernenenne aOCOMOTHON MOrPENTHOCTH YIia
(pazoBoro cxsura B guamasone yactotr ot 40 1o Ha Ha 11.12
69 I'n
Onpenenenre  OTHOCHTENLHONW —MOTPEIIHOCTH
BOCIIPOU3BEICHUS AKTUBHOH SHEPruH Ha Ha 11.13
NEPEMEHHOIO TOKA

L




[Iponoiskenue Tabauis! 1

2 3 4

OnpeneneHue OTHOCHTENBHOH —IOTPENIHOCTH

BOCIIPOM3BEIEHHUS PEaKTHBHOII SHEPTHH Ha Ha 11.14
IIEPEMEHHOr0 TOKa

OmpeneneHne OTHOCHTETBHOH TOrPENIHOCTH

BOCIIPOU3BEIEHHS rapMOHHYECKHX Jla Tla 11.15
COCTAaBIIAIONMX  HANPKEHHS  OTHOCHTEIBHO

IIEPBOH rapMOHHKH

3 TpeboBanns K yc;T10BHSIM NPOBEJEHU NI0BEPKH
3.1 Ilpu mpoBe/ileHH M TOBEPKH JOIKHEI COONIOIATHCS CIEAYIONIME YCIOBHS:

— TeMneparypa OKpy»Karollero so3ayxa, °C
— OTHOCHTENbHAS BIAXHOCTD, %o

4 TpedoBanust K CHEUHAIHCTAM, 0CYINECTBIAIMIHM MOBEPKY

4.1 K mnoBepke

KEU'IH6paT0p0B JOIIYCKATCA  JIHla,

HMEROIIHE

........... oT 20.m0 25
.......... ot 30.10 70

HEOOXO0IUMYIO

KBaNM(UKANHIO, OIBIT IIOBEPKH CPEJCTB U3MEPEHUH, U3YYMBIINE SKCILTyaTaAlMOHHBIE JOKYMEHTHI
Ha NOBEPsAEMBIC CPE/ICTBA M3MEPEHHH, OCHOBHEIE CPEICTBA M3MEPEHHH M HACTOSIIYIO METOJUKY

IIOBEPKH.

5 MerpoJiorudeckue H TEXHHYECKHE TPEOOBAHNS K CPEACTBAM MOBEPKH
5.1 TIlpu mnpoBeneHHH TMOBEPKH I[PUMEHSIOTCA CPENCTBA IIOBEPKH (OCHOBHBIE U
BCIIOMOTaTeIbHBIE), IEPeYUCIIeHHbIE B TA0MHIE 2.

Tabnuna 2 — OcHOBHEIE Cpe/ICTBA TOBEPKH

Omnepaunu NOBEpKH, MeTposoruyeckue H TeXHHYEeCKHe [lepeuenn
Tpedyrolue IpuMeHeHHe TpeOOBaHUs K CPeACTBaM IOBEPKH, PEKOMEH,TyEeMBIX
CPEJICTB IIOBEPKH HEOOXO0MMBIE JUIsl TPOBEJCHHS IOBEPKH CpPEIICTB NTOBEPKHU
1 2 3
11.8.1 Konrpons ycnoruit | CpejicTBa H3MEpEHHI TeMIIEpaTy LI [Ipubop
MOBEPKH (IIPH MOJATOTOBKE | OKPYIKAIOLIEH CPENB! B AHANA30HE U3MEPEHHH | KOMOHEMPOBAHHEIH
K nosepke u onpobosanuu | ot 15 °C go 25 °C ¢ abcomoTHOH Testo 622, per. Ne
CPEIICTB U3MEPCHUH) norpemHocTsio £1 °C; 53505-13
CpencTsa u3MepeHUH OTHOCHTEBHOM
BII&KHOCTH BO3ayxa B quarazose ot 30 % 1o
80 % ¢ nmorpemrHocThio £2 %;
Cpencrea usMepenui aTMochepHOro
JlaBlieHus B auanazone ot 84 no 106,7 xI1a, ¢
abconroTHOM morpemmocteio +0,5 kl1a;
. 9 [Iporepka YCTaHOBKY IS IIPOBEPKH IJIEKTPUIECKOM YcraHOoBKa AiA
IIEKTPUYECKON 0e301macHOCTH HCITBLITATEIEHBIM IIPOBEPKH
NIPOYHOCTH M30JIALIMH HanpspxkernreM ot 0 go 1000 B, npexen INEKTPUYECKON

JOIYyCKaeMOH OCHOBHOM IIOIPEIIHOCTH
YCTaHOBKH BBIXOJHOTO HaIlPSKEHHUS
+(0,01-U+5Semp.)

JIHana30oH U3MEPEHUI CONpPOTUBIICHUS
H30JAIMK He MeHee 15 MOw, npenen
JOIyCKaeMOH OCHOBHOM ITOTPEITHOCTH
u3MepeHus £5%

tesonacuoctu GPI-
725, per. Ne 19971-00




[poomxenue tabmuies 2

1 2 3

n. 11.1 Onpenenenue OTaNOHBl €IMHULBI TIOCTOSIHHOTO MyneTHMETD
abCcoNMOTHOH aneKTpudeckoro HanpsbkeHus cornacuo I'TIC | nudposoit
IOrPEIIHOCTH IUIsl CPELCTB U3MEPEHUH ITOCTOSHHOrO npeuu3nonHsii Fluke
BOCIIPOU3BEICHHUS SIEKTPHYECKOTO HANPSIKEHHS U 8508A mudposoit
HAMPSHKEHHS] MOCTOSHHOIO | DIEKTPOJABHKYILEH CHUIBL, X CPENCTBA
3IEKTPUIECKOTO TOKA HU3MEpEHHUH, COOTBETCTRYIOIIHE TPEOOBAHUAM

K 5TallOHaM He HIKe 3 pa3psga

yTBEPKIEHHOH mpukazoM Poccranapra ot

28.07.2023 Nel520 B quamnazoHe 3HAYECHUH OT

0 1o 1000 B
n. 11.2 Onpenenenue DTaNOHBI eIHHUIE! TIEPEMEHHOTO MynsTHMETp
abCoNIOTHOH DJIEKTpHUYECKOro Hanpshkerus no 1000 B B M (ppoBOH
[OI'PEIITHOCTH nuanazoHe yactoT oT 1-10-1 go 2-109 I'y npenusnonHei Fluke
BOCIIPDOU3BEICHHUS cornacHo ['TIC ans cpencts uaMepeHuin 8508A
HAMPSOKEHUS IEPEMEHHOT0 SNEKTPUYECKOTO HAMPSIKEHHS
IIEPEMEHHOTO 1o 1000 B B nuanazone vactot ot 1-10-1 1o

OJIEKTPHYECKOT0 TOKa

2-109 I'u, u cpencTBa U3MEpPEHUI,
COOTBETCTBYIOIIME TPEOOBAHUSAM K 3TAIOHAM
He HHIKE 3 paspsjia yTBEPKICHHOH IPHKa30M
Poccrannapra 18.08.2023 Ne1706 B
nuana3oHe 3gadeHni ot 0 mo 1000 B

n. 11.3 Onpenenenue OTaNOHB! €IMHAIB! CHIIBI TOCTOSHHOTIO MynsTHMETD
abcomoTHOH saeKTpuyeckoro Toka cornacHo [TIC s 1 poBoi
[IOTPEIIHOCTH CPEICTB M3MEPEHUH CHIIBI IOCTOSTHHOTO npeunsnoHHbI Fluke
BOCIIPOM3BEICHUS CHIIBI SIEKTPUYECKOTO TOKA U CpefcTBa u3Mepenuii, | 8508A
IIOCTOSIHHOTO COOTBETCTBYIOIIKE TpeboBaHuAM K stanioHaMm | LllyHT mepemennoro
DIEKTPHYECKOTO TOKA HE HUKE 3 paspsjia yTBepKAeHHo# mpukazoMm | Toka Fluke A40B

Poccranmapra ot 01.10.2018 Ne2091 B

Janasone ot 0 mo 30 A.
n. 11.4 Onpenenenue DTaNOHBI €IUHHUIEI CHIIBI IEPEMEHHOTO MyneTumeTp
abcomoTHOM aneKTpudecKkoro Toka ot 1-10-8 mo 100 A upporoi
NOTPEIHOCTH Juanaszone yactoT ot 1-10-1 mo 1-106 'y npenusuonHbli Fluke
BOCIIPOU3BEIEHHUS CHIIBI cornacuo I'TIC nnst cpencte usmepenuit cumer | 8508A
IIEPEMEHHOTIO MIEPEMEHHOT0 3NeKTpuyecKkoro Toka ot 1-10-8 | IllynT nepemenHoro
IEKTPUUECKOTO TOKA 1o 100 A nuamnasone yacror ot 1-10-1 mo toka Fluke A40B

1-106 I'u, w1 cpeacTBa H3MEPEHHH,

COOTBETCTBYIONIHE TPEOOBAHUSAM K HTATIOHAM

He HIDKE 2 paspsja YTBEpXKAEHHOM ITPUKa3oM

Poccranmapra 17.03.2022 Ne668 B nuanasone

ot 0 no 30 A.
n. 11.5 Onpexnenenwue OTaNoHBI eIUHHUIEI BPEMEHH, YaCTOTHI K HacroTtomep
aOCoMOTHOR HALlMOHAILHOH IIKaJbl BpEMEHH COTJIACHO YHHBEpCaIbHBIH
[IOTPEIIHOCTH I'TIC nnst cpeacTs U3MepeHH it BpeMeHH, CNT-90
BOCIIPOH3BE/ICHHSI 9acTOTHl ¥ HALlMOHAJIBHOH IIKAJIBl BPEMEHH H
YaCTOTHI HAIIPSKEHUS Cpe/ICTBa U3MEPEHNH, COOTBETCTBYIOIIME
IEPEMEHHOT0 TpeDOBaHMAM K 3TaJIOHAM He HUKe 5 paspsijia

SJICKTPHYECKOIO TOKa

yTBEp)KIEHHO# npukasom Poccraniapra oT
26.09.2022 Ne2360 B nuamazone ot 0 zo 300
kg




ITponomkeHue TabMUIE! 2
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. 11.6 Onpenenenue
abCcoMOTHOR
HOTPEIIHOCTH
BOCIIPOU3BEICHUS
CONPOTHUBIEHUS
IOCTOSHHOMY TOKY

OTayoHBI €IUHUIEI JIEKTPHYECKOT0
COIPOTHBIIEHHUS IIOCTOSHHOTO TOKA COTJIACHO
I'TIC mns cpeacTB H3MepeHuit
9JIEKTPHYECKOTO COTTPOTHBICHUIS
IIOCTOSIHHOT'O ¥ [IEPEMEHHOI0 TOKA U
CpeZiCTBA U3MEPEHHH, COOTBETCTBYIOIIHE
TpeOOBaHMAM K 3TaJlOHAM He Hike 2 paspsia
yTBEpKAEHHOM npukasoMm PoccTanmapra ot
30.12.2019 Ne3456 B nuanazone ot 0 o 1,1
['Om

MynsTuMETp

U poBoii
npenu3noHHEIH Fluke
8508A

. 11.7 Onpenenenwue OTanoHbl eNUHUIBI dIEKTPHYecKOoit éMkocTd | M3ameputens LCR
abcomoTHOH cornmacuo I'TIC st cpencts usmepenuit moa. E4980A
HOrPEIIHOCTH 3JIEKTPHUECKOH EMKOCTH M CpeICTBa
BOCIIPOU3BEICHHUS U3MEPEHHUH, COOTBETCTBYIOMIME TPEOOBAHMIM
EMKOCTH K 9TaJIOHaM He HUXKe 3 pa3psia, B

cootBeTcTBUHK ¢ ' OCT 8.371-

80«["ocynapcTBeHHEIN NEPBUYHEL STAIOH U

00Iecor03Has IOBEPOYHAST CXeMa I

CPE/ICTB H3MEPEHHUI IMEKTPHIECKOH

éMmkocTu» B nuamna3one ot 0,8 ud ngo 120 Mm@
n. 11.8 Onpeneneuue DTaNnoHBI €IMHHIIBI JIEKTPUYECKOTO MyneTumerp
aOcomnoTHO# COIIPOTHBIICHHUS ITIOCTOSHHOI'O TOKA COMIACHO | MH(POBOA
NOrPELTHOCTH I'TIC nns cpencTs uaMepeHui npeuu3uoHHbId Fluke
BOCIIPOM3BEICHHUS SIEKTPHYECKOTO CONTPOTUBICHHS 8508A
CUTHATIOB [IOCTOSIHHOTO U [IEPEMEHHOI0 TOKA U
TEPMOCONPOTHBICHHS CPENCTBA U3MEPEHUH, COOTBETCTBYIOIIHE

TpeDOBaHMAM K 3TaJlOHAM He HIKe 2 paspsiia
YyTBEp)KIEHHOH npukazoMm Poccranmapra oT
30.12.2019 Ne3456 B quanasone ot 18,95 no
375,41 Om

n. 11.9 Onpenenenue
abcomoTHOH

IO PEIHOCTH
BOCIIPOU3BEICHHUS
CHTHAJIOB TePMOIIaphl

DTallOHbI €TMHHIIBI TOCTOSIHHOI'O
3JIEKTPUYECKOr0 HanpshkeHus cornacHo I'TIC
IUISL CPEACTB MU3MEPEHHH MOCTOSHHOTO
NEKTPHYECKOTO HAIPSIKCHUS U
3MEKTPOIBMKYILEH CHUJIIBL, U CPEICTRA
H3MEpEHUH, COOTBETCTBYIOIIHE TPeOOBAHUAM
K dTallOHaM He HIKe 3 paspsiia
YTBEPKJAEHHOM rpuka3zoM Pocctanmapra ot
28.07.2023 Nel1520 B auana3zoHe 3HAYCHUM OT
0,0002 no 0,0763 B

MynsTHMETp

b poBoi
npenu3noHHbIH Fluke
8508A mudposoit
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1. 11.10 Onpenencrue
OTHOCUTENBHOMH
MOrPENIHOCTH
BOCIIPOU3BE/IEHUS
aKTHBHOH MOIIHOCTH
MIEPEMEHHOTO TOKA

OTalOHEI € IMHUIIE! JTEKTPHYECKOMN
MOIIHOCTH B lMana3oHe 4actoT ot 1 o 2500
I'n, moncucrema Bocnpousseenus € IMHHIL
SNEKTPUYECKOH MOLIHOCTH, cornacHo [TIC
ML CPENCTB U3MEpEeHHH
SJIEKTPOIHEPTETHYECCKHX BETHUNH B
Auranaszoxe 4actot ot 1 go 2500 'y, u
CPCACTBA H3MEPEHUH, COOTBETCTBYIONIHE
TpeGOBaHUAM K 3TAaTOHAM He HIDKe 2 paspsna
YTBEPIKACHHOK npukasom Poccrarapra ot
23.07.2021 r. Ne 1436 B nuanasoue 3HaYeHw
ot 0,00004 j10 31500 Br

—
[Ipubdop
ANIEKTPOU3MEPHTEBH
BIf 3TAIOHHBIH
MHOIO(YHKIHOHAIBEH

bl «DHEPrOMOHHUTOD-
3.1KM»

1. 11.11 Onpenenenne
OTHOCHTENBHOH
[IOTPEITHOCTH
BOCIIPOU3BEICHHUS
PEAKTHBHOU MOIIHOCTH
[I€PEMEHHOr0 TOKa

OTallOHEI € IUHHIIBI IEKTPUUECKOH
MOIIHOCTH B JHAaNa30He yacToT oT 1 mo 2500
I'n, mogcucrema BOCIIPOH3BENCHUS €NAHHII
SNICKTPHYECKOH MOIIHOCTH, coryacuo ['TIC
JUTSL CPEJICTB U3MepeHuH
SNICKTPOIHEPIreTUYECKUX BEIIHYKH B
AHanasoHe 4actot ot 1 go 2500 ', u
CPEACTBA H3MEPEHUH, COOTBETCTRYIONHE
TPeOOBAHUSIM K 3TATIOHAM He HIDKe 2 paspsna
YTBEPIKIEHHOM npukasom Poccrannapra ot
23.07.2021 r. Ne 1436 B nuanaszone 3HAYEHHH
ot 0,00004 1o 31500 Bap

[puGop
SIIEKTPOU3MEPHUTEIIBH
BIH 3TATOHHELIH
MHOTOQYHKITHOHATLH
BIH «DHEPrOMOHUTOP-
3.1KM»

1. 11.12 Onpenenenne
abCcomrOTHOIH
HOTPELIHOCTH yriia
(aszoBoro cieura B
nuarasose 9actotT ot 40
J10 69 I'g

OTalOHbI € AUHHIILI 9JIEKTPUYICCKOT
MOIMHOCTH B [uanasoHe yacToT ot 1 mo 2500
', nomcucrema BOCHPOH3BENCHHUS €IHHHII
YTJIOB cliBHTa (ha3 MeKIY OCHOBHBIMU
l'apMOHMKAMH HaIPSKEHHST ¥ TOKA B OHOM
taze(pUI) u yrior casura da3 mMesxny
OCHOBHBIMH I'apMOHAKAMHU IBYX HAIPSKEHAH
HIIH IBYX TOKOB B Tpex(dasusIx cersx(oUaUb,
¢lalb) 0-360 ° cornacuo I'TIC mst CPeJICTB
U3MEPEHUH SJIEKTPO3HEPreTHUCCKIX BETHYHNH
B nanasone yacTor ot 1 j0 2500 ', u
CPCACTBA H3MEPEHHUH, COOTBETCTRYIONIHE
TpeOOBAHUSM K 3TaIOHAM HE HIDKe 2 paspsna
YTBEPIKACHHOMH IIPHKA30M Poccrannapra ot
23.07.2021 r. Ne 1436 B nuanazone 3HAUCHHHA
ot 0 mo 360 °

[Tpubop
JNEKTPOU3MEPHUTENEH
BIM 3TaTOHHBIH
MHOTO(QYHKIHOHATEH
BIif « DHEPrOMOHHUTOP-
3.1KM»

0. 11.13 Onpenenenne
OTHOCHTEIBEHOH
MOIPELIHOCTH
BOCTIDOU3BEAEHUS
aKTHUBHOM 3HEpPruu
[IEPEMEHHOTr0 TOKa

1. 11.14 Onpenenernne
OTHOCHTEIbHOM
NIOrPENIHOCTH
BOCIIPOH3BEIEHHS]
PEaKTUBHOH SHEPTHHU
IIEPEMEHHOI0 TOKa

OTaIOHL] €AHHUIB] JIEKTPUYECKOH
MOIIIHOCTH B JMara3oHe 4actoT ot 1 no 2500
I'u, moscucrema BOCIIPOU3BEICHUS €MHHUII
SJICKTPHYIECKOH MOIIHOCTH, corfiacHo [ TIC
ML CPEACTB MU3MepeHMi
SJICKTPOSHEPTETHYECKUX BEIUUKH B
Ananasone 4actor ot 1 go 2500 ', u
CPCACTEA U3MEPEHHUH, COOTBETCTRYIOIIHE
TPeOOBAHHUSM K 3TATOHAM He HIDKe 2 paspsna
YTBEPXKIACHHOH NprKasom Poccrangapra ot
23.07.2021 r. No 1436

[Iputop
ANEKTPOU3MEPHUTEILH
BIA 3TAIOHHBIH
MHOTO(YHKIIHOHATBEH
Bl «DHEPrOMOHUTOP-
3.1KM»




IIponomxenue TadaHIbL 2

1 2 3
. 11.15 Onpenenenue OTaOHBI €AUHHUIIE DIIEKTPHUECKON [Ipubop
OTHOCHUTEILHOH MOIIHOCTH B AHanasode yactor ot 1 1o 2500 | snexTpousMepHTesbH
MOIPEIIHOCTH ['1, mozxcucTeMa BOCIPOU3BEACHUS € IHHMI] BIH 3TAJOHHbIIH
BOCIIPOHM3BECHUS k03¢ purrenToB rapmonuk (Kar): MHOTO(YHKIHOHAbH
rapMOHHUYECKHUX Hanpsbxerus (KOU(n)), Toka (K3I(n)) u bl « DHEPTOMOHUTOP-
COCTaBIISIOIITHX CYyMMapHBIX K03()QUIIMEHTOB rapMOHHK 3.1KM»
HaPSKEHUs (K9U(n) , KBI(n) ) B 061acTit 0CHOBHEIX

OTHOCHUTENBHO NEPBOI
rapMOHHKH

qacToT ssekTpocHabkenns 40-70 ['u
cornacHo ['TIC ans cpencrs usmepeHuit
9JIEKTPOIHEPTETUYECKHX BEJIHYHH B
Juanasosne gactotT ot 1 no 2500 ', u
CpeICcTBa H3MEPEHHH, COOTBETCTBYIOIIHE
TpeDOBaHHAM K TAJOHAM He Hike 2 paspsua
yTBep:KAEeHHON mpuKkazoMm Poccranaapra ot
23.07.2021 r. Ne 1436 B muanazoHe 3HavyeHHH
ot 0 10 30 %

[Ipumeyvanue:

JlonyckaeTcss IpUMEHEHHE CPEACTB TOBEPKU ¢ METPOJIOTMUECKIMH ¥ TEXHUYECKUMH
XapaKkTepUCTHKAMH, 00eCTIeUHBAIOMUMHK TpedyeMyr TOYHOCTE Nepeaady eHHUL BEJTHUHH
TOBEPAEMOMY CPEACTBY M3MEPEHHUII.

6 TpeGopanmus (ycaoBus) o ofecnedeHHI0 6e30MACHOCTH MPOBEAEHHS TOBEPKH

6.1 Tlomemenue s MPOBENEHHs MOBEPKH JOMKHO COOTBETCTBOBATH MPABHIIAM TEXHHKH
0€301acHOCTH ¥ IIPOH3BOICTBEHHON CAaHUTAPUH.

6.2 Tlpu mpoBeeHUK TOBEPKH KaTHOPaTOPOB HEOOXOMMMO COBNIONATEL TPaBUia TEXHHUKH
0e30macHOCTH MpH IKCIUTyaTalluy 3IEKTPOYCTAHOBOK M TpeGoBaHHs GE30acHOCTH, ONpe/ieleHHBIE
B OKCIITyaTallMOHHBIX JOKYMEHTAaX Ha 000pyI0BaHHEe, TPIMEHSEMOE [IPH MIOBEPKE.

6.3 K pabote Ha 060pyIOBAHHH [JOMYCKAIOTCS JHIA, POILIEIINE HHCTPYKTaXK 110 TEXHHKE

0e30MacHOCTH H UMCIONIME yJOCTOBEPEHHE O IpoBepKe 3HaHui. CHENMaIMCT, OCYIIECTRISIONHIT
MOBEPKY KanuOpaTOpOB, MODKEH HMETh KBATH(GUKALMOHHYIO TPYIIY MO 3JIEKTPOOE30IIaCHOCTH He
HHKE TPEThEH.

7 BHemHHIT 0cMOTP cpeacTBa H3MepeHHi

[Ipy nposeneHuMM BHEIIHETO OCMOTPa JOJDKHO OBITH YCTAHOBJIEHO COOTBETCTRHE
nosepsemeM CH TpeGoBanusiM:

— KOMIUJIEKTHOCTE KanuOpaTopoB B COOTBETCTBHH OITHCAHHUEM THIIA;

— OTCYTCTBUEC MEXaHHYECKHX IIOBPEKIECHHH KOpIyca M COSIHHHTEIBHBIX JIIEMEHTOB,
HapyImaomuX paboTy KaaudpaTopoB MITH 3aTPYIHSIONIHX TIOBEPKY;

— BCE HAJNHCH Ha MAHEJISX JOJKHBLI OBITh YETKUMH H SCHBIMH,

— MECTO HAaHCCCHH 3HAKA YTBEPKICHHS THIIA B COOTBETCTBUM C OIIMCAHHEM THIIA,

— pa3beMEl He JOKHBI UMETH ITOBPEKICHUH U JOMKHEBI OBITh YHCTHIMHA.

KayubpaToprl, He COOTBETCTBYIONIHE MEPEYHCICHHEIM TPeOOBAHMAM, JaTbHeiIel moBepke
HE [TOABEPraroTest U OpakyroTes.

8 IloaroroBka K MoBepKe H oNpPolGOBAaHIE CPEACTBA H3MepeHH

8.1 KonTtpons ycnosuii mosepku

8.1.1 Ilepen mnpoBeneHWEM ONEpanuii MOBEPKA
OKPY>KaIOIIEeH Cpebl. :

8.1.2 KoHTponb OCYHIECTBAATh H3MEPEHHEM BIIMSIONMX (DaKTOPOB, YKA3aHHBIX B II. 3, C
NOMOIIBIO Mpubopa KOHTPONS YCINOBMH MOBEPKH (MJIM WHBIX CPEICTB H3MEPEHHI yKa3aHHBIX
napameTpos). Msmepenns Bimstommx (pakTopoB MPOBOAUTE B KOMHATE, I/I€ IPOBOATCS ONEpaliy
IIOBEPKH.

BBIITOJIHATE KOHTPOJIb  YCIOBUH



8.1.3 PesynbraT u3MepeHHIl TeMIepaTypbl, OTHOCHTEIBHONW BJZKHOCTH  JOJDKHEL
HAXOMUTBCHA B NpPCJCNax, YKasaHHBIX B I.3. B NpOTHBHOM cilyyae mOBEpKy He MPOBOIAT 0
IIPUBEJCHHUS YCIIOBUM ITOBEPKH B COOTBETCTBHH C 1I. 3.

8.2 TIlepem mpoBejeHHEM TOBEPKH  JOMKHBI  OBITH  BBINOIHEHDI CIIEIYIOIINE
[OATOTOBHTEIIbHBIE pabOTHI:

8.2.1 IIpoBecTH TEXHHYECKHE H OpPraHH3ALHOHHBIE MEPOIPUATHS TI0 0OecleYeHHIo
0e30MacHOCTH IPOBOJAMMBIX pPaGOT B COOTBETCTBHH C AeHCTBYOmMUMHU nonoxenusMu ['OCT
12.27.0-75;

8.2.2 IlpoBepuTh HaNHYHE JEHCTBHS CPOKA TIOBEPKH OCHOBHBIX CPEICTB MOBEPKH.

8.2.3 CpezcTsa mOBEpKY 1 [OBEpAEMEIE PEOBPA3OBATENH HOKHEI GBITh TOACOTORIEHE! K
paboTe COrMacHO MX AKCILIYATAIMOHHBIM JOKYMEHTAM.

8.3 Onpo6oBanue cpencTsa U3MEpEHHIA

Brmouenue u onpo6opanue kanuGpaTopoB MPOH3BOIHTCS B CIIEAYIOIIEM TTOPSIKE:

— BKIIOYHUTE [IMTaHKE KanubpaTopa Ipy MOMOIIY COOTBETCTBYIOMEH KITABHILIN;

— IPOBEPUTH PabOTOCIIOCOOHOCTS JIUCIes, YHKIIMOHATBHEIX KIIABUIL,

— POBEPHTH Ha COOTBETCTBHE PYKOBOACTBY 110 SKCILIyaTalliH PEKUMBI, 0TOOpaKacMble Ha
JKKHY, mipu nepexIroYeHn  pekuMoB paboThl M HAKATHH COOTBETCTBYIOIIMX KJIABHILL

PesynpTaT cumraercs MomoKHTENBHBIM, e€CIH KOPPEKTHO oToOpaskaercss WH(pOpMaLus Ha
aucniee  kamubparopa. B nmpotmBHOM ciyuae kanubpatop npu3HaeTcs HEIPHTOIHBIM K
NPHUMEHEHUIO U IaNbHelell oBepKe He MOAJIEeHKHT.

(IloaroroBka K moBepKe u ONPoGoBaHIe CPEICTBA H3MepeHuil. 3Menennas
pexaxuus. M3m. Nel)

9 IIpoBepka s1eKTpHYeCKOl MPOYHOCTH H30AAHH

IIpoBepKy 3I€KTPHUYECKOl MPOYHOCTH H3OJALMM Ielel CeTeBOro [TUTAHUS yeTpoiicTra
OTHOCHUTEIILHO KOPITYCa BBIIOJHHUTE B CIEIYIONIEM MOPSIKE:

— [OATOTOBHTH NPOOOHHYIO YCTAHOBKY;

— BBIKITIOYHTE KATHOPaTOp;

— KabeNu CeTeBOro MUTaHUS OTKIIOYMTh OT CETH IHTAHUS,

— o0 (COCAMHEHHBIH ¢ KOPITYCOM) BBIXO/ TPOGOIHOM YCTAHOBKH COSAHHHTD C KOPIIyCOM
Kanubparopa;

— BBICOKOBOJITHBIH BBIXOJ NPOOOHHOH YCTAHOBKH COEIMHHUTE C NEPBBIM KOHTAKTOM BHJIKH
Kabes, COeIUHIEMBIM C CEThIO THTAHHS;

— B COOTBETCTBHH C SKCIUTYaTAMOHHBIMH IJOKYMEHTaMH Ha YCTaHOBKY Ui NPOBEPKH
anexTpuieckoi 6esonacnoctu GPI-725 ycraHOBHTE ciiemyromuii peskim IIPOBEPKH 3JIEKTPHUYECKOH
IPOYHOCTH U3OJISLIAM:

—  WCHBITATENPHOC — HANDSKEHHE  CPEIHCKBAAPATHYECKOTO  3HAYCHMS  HANPSDKCHHSA
IIEPEMEHHOr0 ToKa yactotoit 50 'y 500 B; _

— BPEM:A HapacTaHUsl UCIILITATEILHOTO HANIPSDKEHU JI0 yCTaHOBHBIIErocs 3uauenus 10 c;

— BPEMs1 BBIIEPXKKH B YCTAHOBUBILEMCS COCTOSTHHM 1 MHH;

— MHUHAMAJIbHBIA TOK u3MepeHus 0 MA;

— MaKCHUMAa/IbHBIA TOK U3MepeHHus 10 MA;

— [IOJIaTh HCMBITATE/IBHOC HANPAKEHHE HA TPOBEPSEMYIO Lelb, BEICPKATH B TedeHHe | MuH,
3apETHCTPUPOBATE PE3yJIbTAT;

— BBICOKOBOJIBTHBIH BEIXO/ IPOGOHHOM yCTAHOBKH OTCOEAMHUTE OT HEPBOTO KOHTAKTA BUIKH
1 COCZIMHHUTE €ro CO BTOPBIM KOHTAKTOM BHIJIKM Kabes, COEAHHIEMBIM C CETHIO THTAHHS;

— [OZIaTk HCIBITATCIBHOES HANIPSKEHNE Ha IIPOBEPSEMYIO LIellb, BEIIEPKAThL B TeueHne | MuH,
3apPETHCTPUPOBATh PE3YJILTAT;

— OTCOCIUHHUTE BBIXOMBI IPOOORHON YCTAHOBKH OT KOHTAKTOB BUJIKH KaGes;

— ITOJCOCIUHUTE Kabeny K CeTH MUTaHMs.



PesynbTar mpoBepKM CYHTAaTh MOJOXKHTENBHBIM, €CIM [IPH BHIIOJHEHHM HPOBEPKH HE
[IPOU30LLIO IPOOOS IIEKTPHUUSCKON H30JIALIHH.

Ompenenenue CONPOTHBICHHS M3OMAUMM IeMedl CETeBOro MNHTAHHA KanuOpaTopa
OTHOCHTENEHO KOPIyCa BBITONHAUTE B CIIEAYIOMEM HOPSIKE:

- TIOATOTOBHUTL MPOOOHHYIO YCTAHOBKY A7l pabOTEI B peiKMME H3MEPEHHS CONPOTUBICHHS
H30JIALHH;

- ucnsltaTensHoe Hanpsokerue 500 B;

- IMAITa30H U3MEPEHUH CONPOTUBIIEHHS H30JIIUK He MeHee 15 MOw;

- BBIKTIOUHTE KaTHOpaTop;

- KaOeJIM CeTeBOTrO MUTaHUS OTKIIOUHTE OT CETH ITHTAHMS;

- U1 Kabens NMTaHU] H3MEPUTh U 3aperHCTPUPOBATE COMPOTHRICHHUE U30IALMHU:

- M1y KOPIYyCOM KanubpaTopa U NepBbIM KOHTAKTOM CETEBOTO MTUTAHMS BHIKH Kabels;

- MEXIy KOPIIYCOM KaJuOpaTopa H BTOPBIM KOHTAKTOM CETE€BOIO MMUTAHUA BUIIKH KaOers;

- MOJCOEMHHUTE KaOell K CeTH MUTAHMS.

Pesynbrar npoBepk CcuUMTAaTh IOJOXHTENHLHEIM, €CIIH BCE H3MEpEHHBIE 3HAUCHUSA
COIIPOTHBIICHHUS M30JIALUN UMEIOT BETUUUHY He MeHee 15 MOwm.

10 IlpoBepka BepcHH NPOrpaMMHOro odecredeHHs
[Iposepky Bepcuu nporpaMMHOro ofecreder s BHIIOIHATE B CICAYIOMIEM HOPSIKE:
— BKJIFOYUTE Kanubparop
— Ha KanmuOpartope Haxarte Kiasumry «MENU»
— B OTKPBIBIIEMCS OKHE BeIOpaTh MyHKT «Informationy
— B OTKPBIBIIEMCH OKHE CUHTaTh Bepeuio [10.
Tabmuna 3 — MpenTndukannonHble JaHHBIE NPOrPAMMHOIO 06ECIIeUeHHUS

W nenTuuKaMOHHbIE JaHHBIC (IPU3HAKH) 3naueHue
Wnentudukanronyoe Hanverosanue [10 -
Howmep Bepern (mneHTHGHKANHOHEBIH HoMep T10) He Hike 2.040
Lludporoit unentudukarop [10 ~

(Tabmuna 3. UsmenenHas pexaxumus. Mzm. Nel)

Pesynprar moBepKH CYHTaeTCs IIOJOXKHUTEILHBIM, €CJIH HOMED BEPCHH IIPOrPAMMHOTO
oDecreyen s COOTBETCTBYIOT yKa3aHHBIX B Tabnuie Al Ilpunoxenus A.

11 Onpesgenenne MeTPOIOTHYECKHX XAPAKTEPHCTHK H NOATBEPKIEHHE COOTBETCTBHS
CpeacTBa H3MEPEeHHH MeTPOJIOrHYeCKUM TPeGoBaAHUAM

11.1 IIpoBepka uanazoHa u oIpeaeeHie abCONKOTHON MOTPEMIHOCTH BOCIIPOU3BEICHHUS
HAMPAXKEHUS IOCTOSHHOTO 3TIEKTPUYECKOT0 TOKA!
— coOpaTk CXeMY, COIIAaCHO PHCYHKY 1;

]
i
i

? HI 1+ HI HI
MEATEST =00 OO FLUKE
9010+ O OO0 B8508A
Lo I LO LO

Pucynok 1 — CtpykTypHas cxema coeIMHEHHS IPUOOPOB

— YCTaHOBHUTEL HAa MyasTHMeTpe 8508 A perxuM U3MepeHHs HANPSHKEHHS TTOCTOSHHOTO
ANMEKTPUUYECKOT0 TOKa;

— BBIIOJIHUTG OIEpalHIo 00HYIeHHs BX0Oaa Ha MyibTuMeTpe 8508 A Ha kax oM
OHATa30He PeKUMa U3MEPEHHS HAIPSHKEHHS IOCTOSHHOTO AIIEKTPUIECKOTO TOKA,

10



— BKIIOYHTE Ha Kanmubpatope 9010+ pexxum Bocnponssenenus HaNpSKEHUs OCTOAHHOTO

JJIEKTPHYECKOTI0 TOKA | NOOYEPETHO 3

TOKa coryiacHo Tabmune 4;
— UHPOBECTU U3MEPEHUS HANPSIKEHUS IOCTOSHHOIO SJIEKTPUYECKOI0 TOKA COTJIACHO

AaHHBIM YKa3aHHBIM B TabuuIe 4;

Tabmuna 4 — Onpenenenne abcomoTHoil [OTPEIIHOCTH

ITOCTOSSTHHOTO SCKTPHUYECKOI0 TOKa

a1aTh 3HAYEHHUSI HaIPAXKEHHUA IIOCTOSHHOTO SJIEKTPHUYECKOTI 0

BOCIIPOH3BEOCHHS HaIIPAYKCHH S

IIpenens:
3HavyeHus 5
3HayeHHs AbcomoTHas JONycKaeMoi
Huanazon HaNPSHKEHUS .
HaIPsKEHUS IOTPeITHOCTE abcomroTHOM
BOCIIPOU3BENEHUS IIOCTOSSHHOTO
IIOCTOSIHHOT'O BOCIIPOH3BEIEHHUS IIOTPEIIHOCTH
HaNpsOKSHHS MEKTPHIECKOTO
9JEKTPHIECKOr0 HaTPsKEH U s BOCIIPOU3BEIEHHS
[IOCTOSIHHOT'O _ TOKa
TOKa IIOCTOSHHOTO HANPsKEHHS
IEKTPHYECKOIO HU3MepeHHbIe
3a/laBaeMble Ha DNEKTPUUYECKOTO IIOCTOSIHHOTO
TOoKa, B MYJIbTHMETPOM,
Kanubparope, B B TOKa, B SIEKTPUIECKOTO
TOKa, +B
0,001 0,0000101
ot 0 1o 0,02 0,01 0,000011
0,019 0,0000119
0,021 0,000010315
ot 0,02 70 0,20 0,1 0,0000115
0,19 0,00001285
0,21 0,00000752
ot 0,2 1o 2,0 1 0,000017
1,9 0,0000278
2,1 0,000056
oT 2 no 20 10 0,000135
19 0,000225
21 0,000465
ot 20 mo 100 50 0,0009
99 0,001635
101 0,001915
ot 100 0 280 190 0,00325
279 0,004585
281 0,00912
ot 280 mo 1000 660 0,0167
1000 00235 |

PB3YJ'IBTaTBI ITOBEPKH CYHTAIOTCS yI[OBHGTBOPI/ITeJ'II:HBIMH, CCITH IIOJIYYEHHBIC 3HAYECHU Y
PHYCCKOI0o TOKa HE

abCOIIOTHOM TIOrPEIIHOCTH BOCIIPOH3BENCH IS HaNPKEHUS IOCTOSIHHOTO 3JICK
HPCBLIIAIOT yKasanHbIX B Tabmune A2 IMpunosxenns A.

11.2 TIposepxa nuanasona u onpegenenue abeomoTHoN or

HAIPAKECHHS IEPEMEHHOTO 3IEKTPHYECKOT0 TOKA:
— coOpaTh cxemy, cormacHo PHCYHKY 1;

— YCTAQHOBHTL Ha MylbrHMeTpe 8508A pesxn

ONIEKTPHYECKOTO TOKA;
— BBIIOTHHUTE ONCPALMIO OOHYIEHHS BXOJa Ha MynbTaMeTpe 8508A Ha kaxmom

FHATIA30HE PEKUMA U3MEPEHHNS HALPSIKEHHUS [IEPEMEHHOTO HIEKTPHIECKOTO TOKa;
— BRJIIOYHTB Ha KamuGparope 9010+ pexum Bocnponssenenus HaNPsIKEHNs IEPEMEHHOTO

JJIEKTPHYECCKOI'0 TOKa U IIOOYEPEIHO 3a0aTh 3HAYEHHUS HAI

TOKa coryiacHo tabauue 5;

PCIIHOCTH BOCIIPOU3BEACHHS

M H3MEPEHHUA HallpsKeHus HNEPEMEHHOI0

PAMKEHNASA TIEPEMEHHOT0 INEKTPHYECKOro

11



— [OPOBECTH H3MEPEHHA HANPSIKCHHA TEPEMEHHOI'O JJIEKTPHYCCKOI'0 TOKa COIJIaCcHO

JNaHHBIM YKa3aHHBIM B TabmuIe 5;

Tabnuua 5 — Onpenenenue abCOMOTHOM MOTPEIIHOCTH BOCIPOM3BEIEHNS HAPKCHUS
IIEPEMEHHOT0 JIEKTPHYECKOr0 TOKa

[Ipenemns:
3HaueHHus JIOTIYCKaeMO
3HadeHue HaIpsKEHUS 3HaueHUs AbcomotHas | abcoNOTHOM
YacTOTHI IEPEMEHHOr0 | HANPSDKEHUS | IOTPENIHOCTEL | ITOTPEIIHOCTH
Huanazon BOCIPOU3BOMAHN | BJIEKTPHYECK | IIEPEMEHHOIO | BOCIIPOM3BENE | BOCIPOM3BEJE
BOCIIPOH3BEJIEH MOTO Or0 TOKa DIIEKTPHYECK HHS HHS
Hsl HaNIpSUKEHHS | HaNpsOKEHHsl | 3amaBacMble Oro ToKa HalpsDKEHUsl | HapsHKEHUS
IEPEMEHHOI0 | IEPEMEHHOTO Ha M3MEPEHHBIE | MEPEMEHHOr0 | MEPEMEHHOTO
JIEKTPUYECKOTO | 3MEKTPUYECKO | KaruOpaTope | MYNBTHMETD | 3JEKTPHUYECKO | SIEKTPUUECKO
Toka, B ro Toxa, I'11 . B oM, B ro toxa, B ro Toka, =B
1 2 3 4 S 6
15 0,001 0,0000265
5000 0,01 0,00004
9999 0,019 0,0000535
10001 0,001 0,0000315
15000 0,01 0,000045
o1 0 10 0.02 29999 0,019 0,0000585
’ 30001 0,001 0,0000375
70000 0,01 0,00006
99999 0,019 0,0000825
100001 0,001 0,000305
200000 0,01 0,00035
299999 0,019 0,000395
15 0,021 0,00004735
5000 0,1 0,000075
9999 0,19 0,0001065
10001 0,021 0,0000705
15000 0.1 0,00011
29999 0,19 0,000155
S £.00 moren 30001 0,021 00001168
70000 0,1 0,00018
99999 0,19 0,000252
100001 0,021 0,000605
200000 0,1 0,001
299999 0,19 0,00145
15 0,21 0,00012465
5000 1 0,000255
9999 1,9 0,0004035
10001 0,21 0,0001525
15000 1 0,00035
29999 1,9 0,000575
or0.2.20 2,0 30001 0.21 0,000326
70000 1 0,0008
99999 1,9 0,00134
100001 0,21 0,00185
200000 1 0,0058
299999 1,9 0,0103
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[Iponomxenne Tabaume: 4

1 2 3 4 5 6
15 2.1 0,001036
5000 10 0,0023
9999 19 0,00374
10001 2.1 0,00183
ot 2 1o 20 15000 10 0,0042
29999 19 0,0069
30001 21 0,00505
70000 10 0,000
99999 19 0,0135
15 21 0,00878
5000 50 0,014
9999 99 0,02282
ot 20 nig 100 10001 21 0,0224
15000 50 0,034
29999 99 0,0536
15 101 002818
5000 190 0,0442
ot 100 10 280 9999 279 - 0,06022
10001 101 0,0544
15000 190 0,09
20 281 01143
0T 280 10 1050 500 660 0.228
999 1000 033

Pesynerars TIOBEPKHU CYHMTAIOTCS yAOBIETBOPHTENLHBIMHU, €CIIH IOIYYE€HHEIE 3HAYCHUSI
TIOrpeIIHOCTH BOCIIPOU3BEICHHS HAIPSIKEHHS [IEPEMEHHOTO JIIEKTPHYECKOTO TOKA HE IIPEBbIIAT
YKazaHHbIX B Tadmuie A3 Ilpunoxenus A.

11.3 IIpoBepka nuamnazoua u OIpe€NceHHe NOMyCKaeMO# abCOMOTHOM NOTrPelIHOCTH
BOCIPOH3BEICHUS CUIIBI IIOCTOSHHOTO DIIEKTPHYECKOTO TOKA:

— AV H3MEPEHHUS CHIIBI IIOCTOSIHHOTO 3JIEKTPHYECKOTO TOKa 10 20 A cobparts cxemy,
COTJIaCHO PHUCYHKY 2;

— /ULl HK3MEPEHUS! CHITBI IIOCTOAHHOTO 3JIEKTPHYECKOTO TOKa CBbimre 20 A cobpare cxemy,
COIJIACHO PUCYHKY 3;

H 1+ 3 HI HI ]
¥ i, AT, f< P o By,
MEATEST | Q O OO FLUKE
9010+ WeYe O 8508A
L ﬁ LO I- LO Lo
A

Pucynok 2 — CtpykrypHas cxema coeqmnenys IpHOOpOB




9010+

MEATEST

HI I+
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1| A40B

Lo I-

Pucynok 3 — CTpyKTypHas cxeMa COeHHEHNS NPHOOPOB

FLUKE
8508A

— YCTaHOBUTH Ha MyJIbTUMETpe §508 A pexxuM U3MepeHHs CHIIBI TOCTOSHHOTO
JJIEKTPUIECKOr0 TOKA;
— BBIIOJIHUTE OIIEPAIHIO OOHYIEHHS BX0Ja Ha MyJIbTHMeTpe 8508 A Ha KaxIoM
JHala3soHe peKUMa H3MEPEHHS CHIIBI TOCTOSHHOTO AJIEKTPUIECKOr0 TOKA;
— BKJIFOUUTH Ha Kanmudparope 9010+ pexxum BOCIpOU3BENEH S CHIIBI IOCTOSHHOTO
3JIEKTPUIECKOT0 TOKA M ITOOYEPEIHO 3a(aTh 3HAYEHHS CHIIBI IIOCTOSIHHOTO JJIEKTPHYECKOTO TOKA
cornacHo tabmuuie 6;
— IPOBECTH H3MEPEHHUS CHIJIbI IOCTOSHHOTO 3NEKTPHUYECKOr0 TOKA COTJIACHO JMaHHBIM
yKasaHHbIM B Tabmuue 6. M3MepeHus OCTOAHHOrO 3JIEKTPHYECKOT0 ToKa cBbinre 20 A
[IPOM3BOIATCS KOCBEHHBIM METOZO0M IIPH IIOMOIIY IIYHTA TTepeMenHoro Toka Fluke A40B;

Tabmuna 6 — Onpenenenre aGCONMOTHON MOrPEIIHOCTH BOCIIPOH3BENCHHS CHIIEI
TIOCTOSSHHOTO 3JIEKTPHYIECKOr0 TOKA

IIpenens:
3HAYCHHS CHITBI AbconroTHas .
Huamnazon 3HAYEHHS CHIIBI JomycKaemoit
MTOCTOSTHHOTO NOTPEITHOCTE N
BOCIIPOM3BEJEHUS | TIOCTOAHHOIO abCOMOTHOM
9NIEKTPUYECKOTO | BOCIIPOHU3IBEIAECHHUS
CHJTBI 3NEKTPUIECKOro NOTPELTHOCTH
TOKa CHUJIBI
NOCTOSHHOTO TOKa BOCITPOM3BEICHUS
HU3MEpPEHHEIE IIOCTOSTHHOTO
SMEKTPUYIECKOrO | 3a7aBacMble HA | TETHMETDOM. | snexrpmucckoro | SV IOCTOAHHOTO
TOKa, A Kanubparope, A y P P JIEKTPHYECKOTO
: A ToKa, A
TOKa, +A
0,021 0,00000710000
ot 0,02 no 0,20 0,1 0,00001500000
0,19 0,00002400000
0,21 0,00008360000
ot 0,2 mo 2,0 1 0,00021000000
1.0 0,00035400000
2.1 0,00102500000
ot 2,0 o 20,5 10 0,00300000000
20,4 0,00560000000
20,6 0,00997000000
ot 20,5 no 30,0 25 0,01195000000
29.9 0,01415500000

Pe3ynbTaThl HOBEPKH CUHTAIOTCS YIOBIETBOPUTENLHBIMHU, €CITH MOTyYEHHBIE 3HAUESHHUST
NIOIPEIIHOCTH BOCIIPOU3BEICHUS CHIIBI IOCTOAHHOTO 3JIEKTPHYECKOTO TOKA HE TIPEBBIIIAIOT
yKazaHHbIX B Tabmuue A4 Tpunosxenus A.

11.4 ITpoBepka quana3zoHa 1 ONpeneneHne JOMYyCcKaeMoi abCcoMIOTHON OrpelIHOCTH
BOCITPOM3BEACHHS CHIBI IIEPEMEHHOTO 3JIEKTPHIECKOTO TOKA:
— Il UK3MEPEHHUS CUITBI IEPEMEHHOTO 3JIEKTPHIEcKoro Toka 1o 20 A cobpats cxemy,
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COIJIaCHO PHCYHKY 2;

— UL H3MEPEHHUSA CUJTIBI

COIJIACHO PHCYHKY 3;
~ YCTaHOBHTE Ha MyIbTUMETpe 8508 A peskHM M3MEPEHHUS CHITBI IIEPEMEHHOTO
SJIEKTPHYECKOTO TOKA;
— BBITIOJIHUTE OTIepaluio 06HyIICHHs BXOa Ha MyTbTHMeTpe $508A Ha KaxIoM
AHANA3OHE PEKUMA U3MEPEHHUSI CUJIBI IEPEMEHHOTO 3IEKTPHYECKOrO TOKa;
— BKIIOWUTE Ha Kanubparope 9010+ peskuM BOCIPOH3BENEHHS CHITLI TIEPEMEHHOTO

JJIEKTPHYECKOTO TOKA | [I00YUEPENHO 3aaTh 3HAYEHHUS CHUJIEI TIe

cornacHo tabnuie 7;
— HPOBECTH U3MEPEHHS CHJTBI [IEPEMECHHOIO NEKTPHIECKOrO TOKA COTTIACHO MAHHBIM

yKasaHHbBIM B Tabmuue 7. M3MepeHns nepeMenHoro OJIEKTPUYECKOTO TOKa cBhlnle 20 A

TMPOH3BOAATCS KOCBEHHBIM METOIOM IIPH TIOMOIIH IIYHTA nepemeHHoro Toka Fluke A40B;

NIEPEMCHHOTO SJIEKTPHYECKOro ToKa cBbiie 20 A cobparts cxXemy,

PEMCHHOI0 3JIEKTPUUECKOIO TOKA

Tabmuua 7 — Onpenencuue abcomoTHOIM INOIPEITHOCTH BOCIIPOU3BEAEHUS CHIIEI
IEPEMEHHOTO JIEKTPUYECKOrO TOKA

3Havenus | [penens
3HaveHne .
CHJIBI 3navenus cunel | AGcomoTHas JOITyCKaeMOoH
Huanazon YaCTOTEI g
[IEPEMEHHOI0 [IEPEMEHHOI0 IIOTPEIHOCTE abconroTHOM
BOCIIPOU3BEJIEH | BOCIIPOM3B
SICKTPHYCCKOT | 3IEKTPHYECKOTO | BOCIPOU3BE/(E TIOTPENTHOCTH
Usl CHIIBI OIUMOT0
0 TOKa TOKa HUS CHJIBI BOCIIPOH3BEICH
NIEPEMEHHOTO CHJIBI
3allaBaeMBI€ HA | HM3MepEeHHEIE [IEPEMEHHOT0 U CHIIBI
SJIEKTPHIECKOrO | HepeMEHH
Kamubparope, | MyIbTUMETpOM, SNIEKTPHYECKOT | IIePEMEHHOr0
TOKa, A Or0 TOKa,
A A 0 TOKa, A DJICGKTPHYECKOro
I'n
TOKa, £A
15 0,021 0,00002840000
500 0,1 0,00006000000
999 0,19 0,00009600000
1001 0,021 0,00007100000
ot 0,02 10 0,20 2500 0,1 0,00015000000
4999 0,19 0,00024000000
5001 0,021 0,00014200000
7500 0,1 0,00030000000
9999 0,19 0,00048000000
15 0,21 0,00020080000
500 1 0,00058000000
ot 0.2 70 2.0 999 1,9 0,00101200000
iy 1001 0,21 0,00071000000
2500 I 0,00150000000 |
4999 1,9 0,00240000000
15 2,1 0,00557500000
or 2,0 no 20,5 500 10 0,01150000000
999 20,4 0,01930000000
15 20,6 0,02972000000
o1 20,5 no 30,0 500 25 0,03500000000
999 29,9 0,04088000000 |

PesynbraTsr nosepku cunrarores YAOBJICTBOPHTENILHBIMH, €CIIH MOJIYYEHHBIE 3HAUEHUS
abCOMIOTHOH MOTPENIHOCTH BOCTPOM3BEIEHUA CHITbI IIOCTOAHHOLO JIIEKTPHYECKOTO TOKA He
TIpEBBINAIOT yKasaHHbIX B Tabmune AS [Mpunoxenus A.

115 Ilposepka inarnasona u onpeesenne abcomoTHOl MOTPEIIHOCTH BOCTIPOH3BEICHHS
HacTOTHI HANPSKCHHS IEPEMEHHOTO 3JIEKTPHYECKOTrO TOKA:
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— cobparh cxeMy, COTJIACHO PHCYHKY 4;

|

H 1+ i

MEATEST ﬂm;ﬁ, O 3 Hacrotomep
9010+ 00 0 CNT-90
LO I-

Pucynok 4 — CrpykTypHas cxema coequaenns npubopos

— BKJIFOUNTE Ha Kaiubparope 9010+ pesxum BOCTIDOU3BEICHHUS HAMIPSAKEHUS [IEPEMEHHOTO
SJIEKTPHHECKOrO TOKA ¥ [I00YEPEIHO 3a/1aTh 3HAYCHHUS YACTOTEI 1 HalpsSKEHUs! TepeMeHHOro
SJICKTPHYECKOT0 TOKA COryIacHO Tabnune §;

— TPOBECTH U3MEPEHHUS YACTOTHI HANPSDKCHHUS EPEMEHHOTO SIICKTPUYECKOT0 TOKA
COTTIaCHO NaHHBIM YKa3aHHEBIM B TaOnHIe §;

Tabnuma 8 — Onpenenenue a6comoTHO TOTPEITHOCTH BOCIIPOU3BEAEHHS YaCTOTI
HaNPSKCHAUS IEPEMEHHOTO 3IEKTPUYECKOr0 TOKA:

3Havenus IIpenesnsr
YacTOTHI Honyckaemas JOIyCKaeMoii
3HayeHue 3HavyeHns HalpsKeHUS abcomoTHas abcomroTHOM
YaCTOTEI HAaIPSKEHHUS IIEPEMEHHOT0 IOTPENIHOCTh HOrPELTHOCTH
HaIPSHKEHHs HEPEMEHHOI0 SJICKTPUHECKOTO | BOCIPOM3BE/IEHHS | BOCIPOH3BEAEHHS
SJICKTPUYECKOIO | 3JIEKTPHYECKOr0 | TOKa YJaCTOTEI 9acTOTEI
TOKa, TOKA 3311aBAE€MBIE | H3MEPEHHBIE HaNPKEHUS HalpsKeHus
3a/1aBacMble Ha Ha Kanudparope, | 4acTOTOMEPOM, [IEPEMEHHOI0 [IEPEMEHHOTO
KanuOparope, ['ny | B ' Toka, [ 11 TOKa, =111
15 5 0,000374999
500 5 0,012499963
1000 5 0,024999956
5000 5 0,124999754
7500 5 0,187499629
10000 3 0,249999702
50000 5 1,249999083
100000 3 2,499998361
200000 2 4,99999852
300000 2 7,499987455

Pesynprarsr mosepku cuurarores YIOBJICTBOPUTEIBHBIMH, ECIIH TOJTYYEHHBIE 3HAUCHUS
abCOIIIOTHOM TOrPEIIHOCTH BOCTIPOH3BEIeH S YACTOTET HANPSHKEHHS IEPEMEHHOTO
SJICKTPHHECKOr0 TOKA He INPEBBIIAIOT YKa3aHHBIX B Tabmune A6 Ipunosxenus A.

11.6 ITpoBepka muanazona u OmpefiesicHre a0COMOTHON OrPEIHOCTH BOCIIPOU3BEICHHS
CONPOTHBIIEHHS IIOCTOSHHOMY TOKY:

— AJI U3MEPEHUS COTPOTHBIICHHS TIOCTOIHHOMY TOKY IO 2-X IIPOBOJTHOH cxeMe coOpaTh
CXEMY, COITTaCHO PHCYHKY 1;

— BBIIOHHUTE Olepanuio 0OHyIeHHs BX0aa Ha MynbTHMeTpe 8508 A Ha xax oM
AHAIA30HE PEKUMA H3MEPEHHS COIIPOTHRIEHHS TIOCTOSTHHOMY TOKY:;
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— YCTaHOBUTE Ha MyNbTUMETPE 8508 A perkuM H3MEPEHHUS COIPOTHBIICHHUS MOCTOSIHHOMY
TOKY 110 2-X IIPOBOJHOH CXeMe;,

— BKIIFOYHTE Ha Kanmubpatope 9010+ peskum BociporzBeienus CONPOTHBIIEHNS
TIOCTOSHHOMY TOKY I10 2-X IPOBOJHOM CXeMe U I00YepPEHO 3a1aTh 3HAYCHHS COIIPOTHBIIEHHUS
[IOCTOSIHHOMY TOKY COTJIacHO Tabnwie 9;

— TIPOBECTH M3MEPEHHS CONPOTHBIICHHS IOCTOSHHOMY TOKY 110 2-X IIPOBOIHOMN CXeMe
COIJIaCHO JaHHBIM yKa3aHHBIM B Tadmuie 9.

— AJBL I3MEPEHHS COTIPOTUBIICHHS IIOCTOAHHOTO TOKA 110 4-X MPOBOIHOIM cXeMe cobpats
CXEMy, COrjIacHO PUCYHKY 5;

MEATEST =0 Q OO FLUKE

9010+ 8508A

oJe

LO LO

—OO0

Pucynox 5 — CtpykrypHas cxema coequHeHns pubopoB

~ BBIIOJIHUTE OIIEPALHIO OOHYJIEHHS BX0/a Ha MyJbTUMeTpe 8508 A Ha KA oM
JAHAIIA3OHE PCKUMA M3MEPEHHS CONPOTUBIEHHS IOCTOSHHOMY TOKY;

— YCTAHOBHUTE Ha MyJIbTUMETpe 8508 A peskiM H3MepeHHs CONPOTHBIIEHHS TIOCTOSTHHOMY
TOKY T10 4-X IIPOBOJIHOM cXeMe;

— BKIIFOYATE Ha Kaymbpartope 9010+ pexumM BOCIpoH3BeneHus COIIPOTHBIIEHHS
TIOCTOSHHOMY TOKY I10 4-X IIPOBOJIHOI CXEME M MOOYEPEHO 3aaTh 3HAICHUS COIPOTUBIIEHHS
TOCTOSHHOMY TOKY coryiacHo Tabnune 10;

— MPOBECTH M3SMEPEHHS CONPOTHBIICHHS IIOCTOAHHOMY TOKY IO 4-X IIPOBOLHOI cxeMe
COIJIacHO JaHHBIM YKa3aHHBIM B Tadiuue 10.

Tabnuna 9 — Onpenenenne abeomoTHoil HIOTPEIIHOCTH BOCITPOM3BE/ICHUS CONPOTHBIICHHSI
IIOCTOAHHOMY TOKY IO 2-X IPOBOJHOH cXeMe

Huanazon 3HaueHus 3HayeHud Honyckaemast [Ipenens: ]
BOCIPOM3BEEHHS | CONPOTUBICHHS | CONPOTHRIICHHS aOcosroTHas JONycKaeMOH
COIIPOTHRBIIEHHS IIOCTOSTHHOMY IIOCTOSHHOMY IIOI'PENTHOCTE abcomoTHOH
IIOCTOSIHHOTO TOKY TOKY BOCIIPOU3BEICHHUS IIOTPEIIHOCTH
ToKa, Om 3ajlaBacMble Ha H3MEpPEHHBIE COIIPOTUBIIEHUS | BOCIPOU3BEICHHUS
Kanudparope, MYJBTHUMETPOM, IOCTOSIHHOMY COMPOTHBICHHUS

Om Om ToKy, OM IIOCTOSTHHOMY

TOKY, £Om

1 2 3 - 5

2 0,003034445
5 0,007543085

o1 0 1o 10 9 0,01354442

11 0,01654979
15 0,022553465

ot 10 o 33 32 0,04808492
34 0,051088215
65 0,097566495

oT 33 no 100 99 0,14857653
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IIponomkerue Tabauis! 9

1 2 3 4 5
101 0,01013499
550 0,05503391
or 100 mo 1000 9ey 0,09993368
1001 0,090150333
5000 0,45005352
ot 1000 o 10000 9999 0,89995713
10001 0,90042342
ot 10000 mo 50000 4,5002886
100000 90999 9,0002112
100001 13,000093
ot 100000 mo 200000 23,00017
330000 328999 36,00064
331000 52,650855
ot 330000 mo 660000 102,000045
1000000 999999 152,998755
1000001 179,999505
ot 1000000 no 2000000 330,0171
3300000 3299999 525,04155
3300001 690,0482
ot 3300000 mo 6600000 1350,179
10000000 9999999 20032,62
10000001 20306,52
ot 10000000 o 55000000 1103033
100000000 99000000 198467,62
100000001 303181,26
ot 100000000 mo 200000000 601185,6
330000000 329999999 9897477
330000001 3296648
o1 330000000 mo 660000000 6609209
1100000000 1099999999 11046742
Tabnuna 10 — Onpenenenue abcomoTHOM TIOIPENTHOCTH BOCIIPOU3BEIEHUS
COTNIPOTHBIICHHMS IIOCTOSHHOMY TOKY I10 4-X MPOBOIHOM cxeme
Juamazon 3HaueHus 3HavyeHHI Honyckaemas [penensr
BOCIIPOU3BE/ICHUSA | CONPOTHBIEHUS | COMPOTUBIICHHUS abcoroTHas JOTyCKaeMoi
CONPOTUBIICHHUS IIOCTOSIHHOMY IIOCTOSHHOMY HOrPENIHOCTR abcosroTHON
OCTOSHHOTO TOKY TOKY BOCIIPOH3BEACHHS [OTPELIHOCTH
Toka, Om 3a/laBaeMble Ha HU3MEpEHHBIE COIIPOTHBJIEHHS | BOCIIPOU3BENEHHS
Kanubparope, MYTIBTHUMETPOM, IIOCTOSHHOMY CONPOTHUBIEHUS
Om Om ToKy, OM IOCTOSTHHOMY
TOKY, =OM
1 2 3 - 5
2 0,001202252
5 0,003002564
ot 0 g0 10 9 0,00540305
11 0,006602996
15 0,009003944
or 10 o 33 32 0,019212752
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[Tponomkenne Tabmuer 10

1 2 3 + 5
34 0,005102621
65 0,009753384
ot 33 no 100 99 0,014854752
101 0,010104383
550 0,05500255
ot 100 1o 1000 999 0,09990272
1001 - 0,09011649
5000 0,45002145
ot 1000 1o 10000 9999 0,89992875
10001 0,9003828
ot 10000 mo 50000 4,5002388
100000 99999 9,0001308
100001 13,000034
ot 100000 1o 200000 23,00086
330000 329999 35,99984
331000 52,65087
ot 330000 oo 660000 101,99616
1000000 999999 152,99226

PesyanaTm ITOBEPKH CUHTAIOTCH YOOBIIETBOPHTEIILHBIMH, €CIIU I[IONTYYEHHBIEC 3HAUEHHU S

aDCOMIOTHOM MOrPENUIHOCTH BOCIPOH3BENCHHUS COIPOTHBIIEHHUS [IOCTOSIHHOMY TOKY HE [PEBBILIAOT
ykasaHHBIX B Tabmune A7 [Tpunoxenus A.

11.7 Ilposepka nuanasona u onpeesieHne abcomoTHOlM NOrPEIIHOCTH BOCTIPOW3BENCHHS
€MKOCTH:

— cobpaTh CXeMy, COrIACHO PUCYHKY 6;

fr e S
|

MEATEST =YY ' | Hsmepurens LCR
9010+ 00 O E4980A

Pucynox 6 — CtpykrypHas cxema coeHeHus pubopoB
— BKIIIOYHUTE Ha Kanubpatope 9010+ peskum BOCIPOU3BENEHHA eMKOCTH 1 II00YEPETHO

3a/1aTh 3HAYEHMSI EMKOCTH COTrJIacHO Tabmuue 11;
— TPOBECTH M3MEPEHUS EMKOCTH COITIACHO MAaHHBIM YKasaHHLIM B Tabmuue 11;
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Tabmuna 11 — Onpenenenue aOCONOTHON NOTPEIIHOCTH BOCIIPOU3BEAECHHSI EMKOCTH:

3Ha4YeHHUs Homyckaemas [Tpenenst
3HadeHns .
EMKOCTH abcomoTHas JOITyCKaeMoi
Juanazon €MKOCTH &
3a1aBaeMble IIOTPELIHOCTh abcomoTHOH YactoTa ,
BOCITPOM3BEICHUS H3MEPEHHBIE
Ha BOCIIPOU3BELE MOTPEIIHOCTH T'u
eMKocTH, MD MYIIETHMETPOM,
Kanubparope, o HUs EMKOCTH, | BOCIIPOM3BEICHHUS
MO W MO eMKOCTH, TMD
0,0009 0,0000195
or 888(3)2 Ao 0,002 0.000025 S
’ 0,0032 0,000031 °
ot 0,0033 10 0,0034 0,000017
11,0000 6 0,03
’ 11 0,055
12 0,084
or 11 mo 20 16 0,112 20
19 0,133
21 0,21
ot 20 mo 120 60 0,6
119 1,19

(Tabmana 11. Usmenennas penaxkuus. M3m. Nel)

Pe3ynbTaThl MOBEPKH CUHTAKOTCS YIOBIETBOPUTENBHBIMH, €CIIH NOTyYEHHBIE 3HAYSHUA
abCOMIOTHOH MOTPEIIHOCTH BOCIIPOU3BEICHHS €MKOCTH HE MIPEBBIIIAIOT YKa3aHHBIX B Tabmume A8
ITpunoxenus A.

11.8 Onpenenenre abCOMIOTHOM MOTPENIHOCTH BOCIIPOH3BEACHHS CUTHAIOB
TEpMOCOIIPOTHBIICHHUS:
— cobpaTh cxeMy, COTJIaCHO PHCYHKY 5;

— BBIIOJIHUTH ONepaluio oOHyNeHus BXxoaa Ha MyabTHMeTpe 8508 A Ha KakIoM
NUarna3oHe peKxuMa H3MEpPEeHUs CONPOTUBIECHHUS IIOCTOSSHHOMY TOKY;

— YCTaHOBHUTH Ha MyIbTHUMETPe 8508 A perkuM U3MEPEHHs CONPOTHBIIEHHUS TOCTOSHHOMY
TOKY 1O 4-X IPOBOJHOH CXEME;

— BKIIIOYUTH Ha Kanubpatope 9010+ pexxuM BOCIPOU3BENEHUS CUTHAIOB
TEPMOCOIIPOTHBRIICHUA 1 II00UEPEIHO 3a0aTh 3HAYEHUS TEMIIEPATYPEI COrIacHO Tabauue 12;

— IMPOBECTH U3MEPEHUS COINPOTUBRICHUS IOCTOSHHOMY TOKY I10 4-X IPOBOJHOH CXEMeE
COTJIaCHO JAHHBIM yKa3aHHBIM B Tabnuie 12;
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Tabnuua 12 — Onpenenenue abcomoTHOI IOTPEUTHOCTH BOCIIPOU3BEIEHUs CUTHATIOB
TepMOCONpoTHBRICHUS Pt3850

IIpenens:
JIOITYCKaeMo
3Havenu 3HaueHus Jonyckaemas 5
3HaueHus 3HaueHus .
A COTIPOTHBIICHHUS abcomoTHas | abCOIOTHOI
COMPOTHBIE | TeMIlepaTy
TeMIIEpa | COOTBETCTBYIOL HOrPEIIHOCTD | MOTPEIIHOCT
[uanazon HU3, PBI
TYPBI HE 3HAYEHHUIM BOCIIPOU3EBE]] 51
TeMIlepary M3MEPEHHBl | U3MEPEHH
oC 3a/laBaéM | TEMIIEPaTyphl . e EHUS BOCIIPOH3BE]]
P, BIE Ha 3aaBacMbIM Ha CHUTHAJIOB eHHS
MYJIETHMET | MYIBTHME
Kanmubpa Kanubparope, & TEPMOCOIPOT CHTHAJIOR
o pom, Om TpoM, °C M
Tope, °C OmMm uBnenusd, °C | TepMoconpoT
HWBJICHUS, £
0
-199 18,95 0,05
o [ 105 20,68 0,05
-191 22,4 0,05
-189 23,25 0,06
-l 418 0,06
-101 59,85 0,06
o1 —100 -99 60,66 0,07
! . A0 50 80,31 0,07
-1 99.61 0,07
1 100,39 0,09
ot 0 10 250 125 147,95 0,09
250 194,1 0,09
251 194,46 0,12
or igg aa 350 229.72 0,12
459 267,22 0,12
461 267,9 0,14
oT ggg A 540 29421 0,14
629 322,98 0,14
631 323,62 0,18
ot ggg Ao 720 351 46 0,18
799 375,41 0,18

PEByHBTaTBI TIOBEPKH CHHUTAKOTCS YAOBIICTBOPHTEIILHEIMHA, €CIIH [IOJIYYCHHBIC 3HAYEHH I
abCOMIOTHOM [IOI'PEUTHOCTH BOCIIPOU3BEICHUS CUTHAJIOB TEPMOCOIIPOTHBIICHUS HE IIPpEBRIIIAIOT

ykaszaHHBIX B Tabmune A9 Ipunoxenns A.

11.9 Onpenenenne abconrorHoit morpewHocTH BOCTIDOM3BEJICHUS CUTHAJIOB TEPMOMIAphI:
— co0paTh cXeMy, COrJIaCHO PHCYHKY 1;
~ YCTaHOBHUTH Ha MyNbTUMETpE 8508 A peskuM H3MEpeHHs HANIPSIKEHHS! TIOCTOSHHOTO
ONEKTPHYIECKOTO TOKA;

— BBIIIOJHUTE OIl€palyio oOHYIEHUs BXOA Ha MynbTEMETpe 8508A Ha KaxkaoM

AHAIIA30HE PEXUMA HIMEPEHHS HANPSIKEHUS IOCTOIHHOIO 3EKTPUYECKOr0 TOKA;
— BKIIIOYMUTE Ha Kaymbpatope 9010+ peskum BOCIIPOH3BEIEHIS CUTHATIOR TEPMONaphl U
IOOYCPENHO 3a1aTh 3HAYEHHS CUTHATIOB TEPMOIIAPE! COrTIAcH0 Tabmue 13;
— UPOBECTH H3MCPEHUA HANPSIKEHUSA [IOCTOSHHOIO 3JIEKTPUIECKOTO TOKA COTTIACHO
JaHHBIM yKa3aHHEIM B Tabuuie 13;
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Tabmuua 13 — Onpenenenne abCOMOTHOM OTrPENTHOCTH BOCIPOM3BEECHNS CHTHATOB

TepMOIapsl
3HaueHus [Ipenensr
HaIPsKEHH Jlonyckaem | momyckaem
q as on
COOTBETCTBY abcomoTHa | aBCOMOTHO
3HaueHH | WoiHe q 51
g 3HAYECHUSIM 3HaquHH 3HaquH5[ HOFpEI_HHOC I'IOFpeIHHOC
TeMl‘Iepa TEMnepaTyp HaHpSDKEH TeMHepaT Tb TH
TypBI BI Hil, ypI)I BOCHp0H3Be BOCHpOH3B€:
IIHaHaB 3ajaBae 3alaBacMbIM H3MepeHH H3M6peHH JCHHUA JEHHA
THH OH MEIC Ha Ha BIE bIE CHI'HAJIOB CUTHAaJIOB
TEPMOII | Temuepa | Kanubpa | Kanmubparop | MymbTHME | MyJIBTHME | TEPMONAphl | TepMOIApHI
apsl TYp, , °C | Tope, °C | e, MB TpoM, MB | Tpom, °C e L O
1 2 3 4 5 6 7 3
5o 49 20.22249 0.96
0100 |25 0.141 0.96
99 0.64 0.96
101 0,655 0,55
o 135)0 250 1.923 0,55
o 399 3397 0.55
200 401 3418 0,44
1000 799 6,743 044
999 10,493 0,44
1001 10519 039
- 11(;2(; 1400 16.04 0.39
1766 21.077 0.39
w0 49 20.232 0.9
e an |2 0.143 0.0
99 0.639 0.9
101 0,653 0.56
o 1228 175 1.232 0.56
< 249 1.865 0.56
sy |25 1,882 0.49
o v 850 7.893 0.49
1399 1436 0.49
1401 14,385 0.4
- ﬁ‘;‘ég 1550 16,182 0.4
1766 18,672 0.4
401 0,791 0,9
- ggg 600 1.792 0.9
799 3.146 0.9
ot 800 801 3.161 0.54
o ¢ 900 3,957 0,54
o [1000 999 4.825 0,54
o 1000 1001 4.843 0.48
o 1300 1250 7311 0.48
1499 10,088 0.48
1501 10.111 0.41
o ‘1238 1650 11.848 041
1819 13,809 0.41




IIpogomkerue Tabauis! 13

1 2 3 4 8
2209 28.076 0.3
o [ 160|601 03
. 2101 4,674 0.3
299 ~4.59] 0.25
o ‘1150[? 25 1277 0.25
A 149 7.955 0.25
o 1585 151 8.065 0,18
z 0 425 23,228 0,18
A 699 39.07 0.18
701 39.194 0.18
o Zggo 950 55.259 0.18
A 1199 69,496 0.18
-199 -5.587 0.3
o jgg 150 4,648 0,3
2101 3.407 3
299 2335 0.26
Zﬁ 6100 750 71819 0.26
1 20,039 0.26
o 1 0,039 0.21
o A 50 2.036 0.21
99 4232 0.21
101 4325 0.18
02 ng 250 12,013 0.18
. 399 20.81 0.18
-249 -9,709 0,45
o j‘gg 175 8,121 0,45
8 101 5,282 0,45
99 25.192 0.23
o gégo 90 5.648 0.23
- 279 19.407 0,23
281 19.561 0.19
2 2 5
03 ng 440 32,159 0,19
& 599 45,013 0.19
601 45,174 0.19
;Z ?ggo 800 61,017 0.19
999 76,208 0.19




IIponomxenne tabmume! 13

1 2 3 4 5 g
-199 25.876 0.35
o o 1504913 035
= 2101 33,584 0.35
99 23,523 0.25
02 :égo 190 7.739 0.25
& A 479 19.75 0.25
450 481 19,835 0.23
O'; e 740 30,798 0,23
A 999 41,237 0.23
1001 41315 0.24
o 110(;(; 1180 48.105 0.24
A2 1371 54.852 0.24
-199 23,98 0.45
o jgg 2150 3,336 0,45
A 2101 22,428 0.45
299 2.386 0.3
OZ 5100 -50 -1,269 0.3
" A 1 0,026 0.3
o 1 0,026 0.26
<0 A 290 8.988 0.26
579 19,796 0.26
581 19,874 0.23
0351230 950 34,319 0.23
2 1299 47.477 0.23

Pe3yibTaTEl IOBEPKU CUMTAIOTCS y/IOBICTBOPHTEILHBIMHE, €CITH TIOTYYeHHbIE 3HAUCHHS
aBCOMOTHO IOTPEIHOCTH BOCTIPOM3BE/(eHNS CHTHANIOB TEPMOIIAD He NPEBBIIAIOT YKA3AHHBIX B
Tabnume A10 Ipunoxenus A.

11.10 Tlposepka manasona u ONpeNeIeHHe OTHOCHTENEHON TOTPELIHOCTH
BOCIIPOM3BE/ICHUS aKTHBHOH MOIIHOCTH IIEPEMEHHOTO TOKA!
— cobpath cXeMy, COTTIACHO PUCYHKY 7;
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DHepromoruTop-3.1KM

Pucynox 7 — CTpykTypHas cxeMa CoelMHEHUS TPHGOPOB

— YCTaHOBHTb Ha pubope «DHeproMoHuTOp-3.1KM>» peskuM U3MepeHHs MOIIHOCTH

NEPEMEHHOTO TOKA,;
— BKJIFOUHUTH Ha KanubOparope 9010+ pexum BOCIPOHU3BENEH S AKTUBHON MOIIHOCTH



NEPEMCHHOI'O TOKA U IIOOYEPENHO 3a0aTh 3HAUCHHS CUTHAIOB aKTHBHOH MO

TOKa cornacHo Tabmuie 14;

— MPOBECTH U3MEPEHHS AKTHBHOH MOITHOCTH MEPEMEHHOTO TOKA COTTIACHO JIaHHBIM
YKa3aHHbIM B Tabmuie 14;

HTHOCTH IIEPEMEHHOTIO

Tabmuana 14 — Onpenenense 0THOCHTETBHOI IIOrPEIIHOCTH BOCIIPOU3BEIEHHAS aKTHRHOM
MOIIIHOCTH IIEPEMEHHOTO TOKA

3Hauenus | 3HaueHHs | 3HayeHws | PacyerHo! 3HavyeHus Honyckaemas Ipenensr
HallpsDKECH CHITBI yria g AKTHBHOM OTHOCHTEJIBH | JIONYCKAeMOii
us NepeMeHH | (a30BOro | 3HaYeHMHs MOIIHOCTH ast OTHOCHTEILH
IIEPEMEHH | Oro ToKa caBura AKTHBHOH | IHEPEMEHHOr0 | MOTPELIHOCTE oif
Oro TOKa | 4acToToi MEXTy MOIIHOCT TOKa BOCIIPOHU3BEJ | OTPEIIHOCTH
YacTOTOH 50T TOKOM | 51 H3MEepeHHbIe EHUS BOCIIPOU3BEL
50 3allaBacM | HaNpPsDKEH | NMEPEMEHH | S3HEPTOMOHHTO aKTHBHOM eHUA
3a71aBaeM ble Ha uem Oro Toka poM, Bt MOIIIHOCTH aKTUBHOMN
BIE Ha Kaubpar | 3amaBaeMbl | 3agaBaem NEPEMEHHOTO | MOIIHOCTH
Kanubpar ope, A € Ha b€ Ha TOKa, % IIEPEMEHHOTO
ope, B Kamibparo | xanubpar Toka, + %
pe, rpan. ope, Bt
10 1 0 10 1,13
500 15 0 7500 1,13
1050 30 0 31500 1,13
10 1 30 38,6603 7,51
500 15 3 6495 7:51
1000 30 3 25981 7,51
10 1 60 5 24,76
500 15 60 3750 24,76
1000 30 60 15000 24,76

PesynbeTaTs! nosepkn cunraroTcs YAOBIICTBOPHTEIIBHEIMH, €CITH MOJIYUCHHBIE 3HAYCHUS
OTHOCHTENILHON TIOrPEIIHOCTH BOCIPOU3BENEHHS AKTHBHON MOIIHOCTH IIEPEMEHHOTO TOKA He
TIPCBRIIAIOT yKa3aHHAIX B Tabmume All IMpunosxenns A.

11.11 Iposepxa Auanasona u ompe/eeHHe OTHOCUTETBHOI [OTPEIITHOCTH
BOCIPOM3BE/ICHHS PEAKTUBHOM MOIIHOCTH MEPEMEHHOI'O TOKA:
— cobpatk CXeMy, COITIACHO PHCYHKY 7;
~ YCTaHOBHTE Ha pubOpe «IHepromornTop-3.1KM» peskim HU3MEDPEHUS MOIIHOCTH
IEPEMEHHOTO TOKA;
— BKIIFOYHTE Ha Kamubparope 9010+ pexim BOCIIPOM3BEICHUS PEAKTURBHOMN MOITHOCTH

IIEPEMEHHOI0 TOKA U TIO0YEPE HO 3a1aTh 3HAYEHHS CHUT'HAJIOB PEaKTHBHOM MOLIHOCTH

IIEPEMEHHOr0 TOKa COrIacHo Tabuie 15;

— TPOBECTH U3MEPEHUS PEAKTHBHOMN MOIIHOCTH IIep
yKa3aHHBIM B Tabiune 15;

CMEHHOI'O TOKA COTJIACHO JaHHBIM
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Tabimua 15 — Onpenenenne otHOCHTETBHOM IO

MOIITHOCTH IIEPEMEHHOI0 TOKAa

TPEIIHOCTH BOCIIPOM3BENCHHUS PEAKTHBHOM

3uavenus | 3uavenus | 3HaueHus Pacuerns: 3HaueHus Homnyckaemas Ipenensl
HanpsiyKeH CHIBI yria e PCAKTHBHOH | OTHOCHMTENBH | JOMycKaemoi
us IIEPEMEHH | (Da30BOro | 3HAYEHMS MOITHOCTH as OTHOCHTEIILH
[IEPEMEHH | Oro ToKa CIBHTA PCaKTHBH | IIEPEMEHHOIO | MOTPEIIHOCTE oM
Or0 TOKa | 4acToToi MEKIY oM TOKa BOCIPOU3BEN | IOTPENIHOCTH
YaCTOTOM 50T TOKOM H | MOIIHOCT | H3MepeHHEIe EHHs BOCIIPOU3BE
50T 3a/laBaéM | HanpsKeH U OSHEPrOMOHHUTO | pPeaKTUBHOMH CHHS
3a/laBaeM bI€ Ha HeM [IEpeMeHH poM, Bap MOITHOCTH PeakTUBHOM
bI€ Ha Kanubpar | 3amaBaems! | oro Toxa NIEPEMEHHOI0 | MOIIHOCTH
Kanubpar ope, A € Ha 3aJlaBaeM TOKa, % TIEPEMEHHOTO
ope, B Kanubpato BIE Ha TOKa, + %
pe, rpa. KanuOpar
Ope, Bap
10 l 90 10 1,13
| 500 15 90 7500 1,13 |
| 1000 30 90 30000 1,13 |
10 1 | 120 8,6603 7,51 |
500 15 120 6495 7,51
1000 30 120 25981 7,51
10 1 150 5 24,76
500 15 150 3750 24,76
| 1000 30 150 15000 24,76 |

(Tabanua 15. U3menennas pepaxuust, Mam. Nel)

PCS}’HBT&TI:I IIOBEPKH CYHATAIOTCS

YI[OBHCTBOPHTCJ]BHBIMH, CCIIH NOJIYYECHHEBIEC 3HAUCHU S

OTHOCHTENLHOH NOTPEITHOCTH BOCIPOU3BE IS PEaKTHBHOH MOIHOCTH NTEPEMEHHOI0 TOKA He
TMPEBRIIAIOT yKasaHHBIX B Tabmune A1l Ipuiosxenns A.

11.12 Onpenenenne aGeomoTHol or

4acToT 0T 40 510 69 I
— cobpatk cxemy, coriacuo PHCYHKY 7;
~ YCTaHOBHTE Ha pHOOpe «OHepromonuTop-3.1KMy PEKHUM U3MEpeHHs yria (ha3oBoro

C/IBHTa;

— BKIIFOYMTE Ha Kamubpartope 9010+
IEPEMEHHOI'0 TOKA H IT00YEp

Tabmnuue 16;
— TPOBECTH H3MEPEHUSA Yria (pa30BOro CABMIA COrMIACHO JAHHLIM YKa3aHHEIM B TaOnuie

16;

Tabnuna 16 — O

d30BOT0 CIBHIa

PEUIHOCTH yriia d)aSOBOFO CIOBHWra B JHala3zoHe

PEAHM BOCIIPOM3BEACHHS PEAKTHBHOH MOIHOCTH
CAHO 3a/1aTh 3HAYCHHUS CHIHATOR yriia (pa30BOro CABMIA COIIACHO

PCACIICHAC OTHOCUTENIBHOH HOrPENIHOCTH BOCIPOU3BEICHHS yIia

3HaYeHus 3Ha4yeHus yria 3HaYCHHS Jonyckaemas lpenemsr |
BOCIIPOM3BOIHMOIH MEeXIy YCTaHOBKH yIJIa abconroTHas JIOIIyCKaeMoii
Y9aCTOTEI HallpsLKeHHEM | MEXIy IIOIPEITHOCTE abCOIOTHOM
IEPEMEHHOTO TOKOM HaIpsyKeHHEM H YCTaHOBKH yria IOTPEITHOCTH
ToKa, I'1 3aJlaBaeMBbIe Ha TOKOM MEXIy YCTaHOBKH yIia
kaymbpatope, ° HU3MEpPEHHBIE HaIpsSKEHUEM U MEKIY
9HEPrOMOHUTOPOM, TOKOM, © HalpsLKEHUEM H
B TOKOM, °
40 13 0,2
69 45 0,2
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Pesynbrarel noBepku cunrarorcs
abCOJIFOTHOM MOTPENIHOCTH BOCIT

Tabmune A11 Iputosxkenus A.

11.13 Onpenenenne oTHOCHTENBHOM IIOTPEIIHOCTH BOCII

[IEPEMEHHOTO TOKA:
— cobpaTh cXeMy, cornacHo pPHCYHKY 7;
~ YCTaHOBHTb Ha npubope «DuepromouuTop-3.1KMy PEXKHUM HU3MEPEHHS YHEPIHH;
— BIUIIOUHTE Ha Kanudparope 9010+ peskuM BOCHPOU3BEICHNS AKTHBHOM SHEPTUH

IIEPEMEHHOTO TOKA U IIOOYEPEIHO 3a/1aTh 3HAYEHUS CHTHAJIOB aKTUB

TOKa corjiacHo Tabmune 17;

— HPOBECTH H3MEPEHUS aKTURHOI 3He

YKa3aHHEIM B Tabmuie 17;

Tabmuna 17 — Onpenenenue oTHOCHTENBHOI nor

SHEPI'HH NICPEMEHHOT0 TOKA

YIOBIICTBOPHUTENIEHBIMHU, €CITH ITONTYY€HHBIC 3HAYEHH ST
POH3BELICHHA yIiia (1)330B01"O CIABHI'a HE IPEBBIIAKT YKa3aHHBIX B

POHU3BE/CHNS AKTUBHOM 3HEPrHH

HOH SHEPTHH IICPEMEHHOI0
PriH NEPEeMEHHOr0 TOKA COTJIACHO JaHHBIM

PEIIHOCTH BOCIIPOM3BEICHHS AKTHBHOM

3nadenu | 3Havenw | 3mauenus | 3amam Pacuern 3nauennss | Jlomyckaem | Ipenens: |
bl 51 CHIIBI yria HBIN Bl aKTHBHOM ast HOIYyCKaeMo
Halpsoke | mepemeH | (asoBoro | mepmo | 3mavenu SHEPrHH OTHOCHTEJIb %4
HUS HOTO cABHTa hi§ s [IEPEMEHHOT Has OTHOCHTENb
nepemMer TOKa MEXIYy | BpeMe | aKkTHBHO 0 TOKa HOTPEINTHOC HOM
HOTO YaCTOTOH | TOKOM H | HH, C 7§ H3MEpeHHLIe Tb TIOIPEIIHOC
TOKa 50T HalpsoKe OHCPIUH | SHEPrOMOHM | BOCIIPOM3BE TH
4acTOTOH | 3aaBaeM HUEM nepeMeH | TopoM, kBtu IEHUS BOCIIPOM3BE
50T BIC Ha 3amaBaem HOTO aKTHBHOH JeHus
3a7laBaeM | Kaubpa BIC Ha TOKa DHEPTHH aKTHBHOM
blE Ha TOpe, A | Kanubpar 3aJjaBaeM IEPEMEHHOr | JHEPruu
Kamubpa ope, B BIE Ha 0 ToKa, % | mepemeHHOr
Tope, B Kanmbpa 0 ToKa, =%
TOpe,
KBty
10 1 0 20 1,88
500 15 0 20 1,89
1000 30 0 20 1,89
10 1 30 20 7,66
500 15 30 20 7,66
1000 30 30 20 7,66
10 1 60 20 24,81
500 15 60 20 24,81
| 1000 30 60 20 2481 |

(Tabanua 17. Usmenennas penaxums. M3m. Nel)

PesyneTaTs! nosepxu cunraores YAOBJICTBOPUTENBHBIMH, ECITH IIOJIYUYCHHBIE 3HAYSHHUS
OTHOCHTENLHOH IOIPEITHOCTH BOCIPOH3BENEHUS AKTHBHOM 9HEPTUH IIEPEMEHHOI0 TOKA He
IPCBRIMIAIOT yKa3aHHEIX B Tabnune All INpunosxkenus A.

11.14 Onpenenenne oTHOCUTENBHO NOrPELIHOCTH BOCII

9HEPTUH NIEPEMEHHOIO TOKA:
— cobpaTh cxeMy, coraacHo PHCYHKY 7;
~ YCTaHOBHUTE Ha Npubope «DHepromoruTop-3.1KM>» PEKHM H3MEPEHUs SHEPIHUH,

— BKIIIOHUHTE Ha Kanubpartope 9010+ pexum Bocm
[ICPECMEHHOTO TOKa M NIO0YEPETHO 38/1aTh 3HAUCHHS CUTHANIOR

TOKa cormacHo tabuuie 18;

— TIPOBECTH H3MEPEHHUS PEAKTUBHOM 3HE

YKa3aHHBIM B Tabnuue 18;

POHU3BEJICHUS PEaKTUBHOM

POU3BE/ICHHS PEAKTHBHON SHEPIUH
PCaKTHBHOW SHEPIUH IEPEMEHHOr0

PrHH IIEPEMEHHOT'0 TOKa COrJIacHO JaHHBIM
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Tabmuua 18 — Onpenenenre 0THOCHTENLHOM IOTPENIHOCTH BOCIPOU3BEICHUS PEaKTHBHOM

DHEPTHH NEPEMEHHOI0 TOKa

3nadeHd | 3HaueHu | 3Hauenus | 3agaH | Pacuern 3HayeHus Homyckaem [Ipenensr
b S CHTIBI yria HEIH Ble PEaKTHBHOM ast JI0TIyCKaeMo
Hampsoke | rnepeMeH | (asoBOro | MEpHO | 3HAYCHH SHEPruu OTHOCHTEITb i
HHS HOTO CIBHTIa hi§ s IEPEMEHHOT Hasl OTHOCHUTEID
nepeMeH TOKa MEXIY | BpeMe | peaKkTHB 0 TOKa HOTPENIHOC HOMU
HOTO 4acTOTOM | TOKOM H | HH, C HOM HM3MEpEHHEIe Th MIOTPELTHOC
TOKa 50T HaTpsDKe SHEPrHH | 3HEPrOMOHH | BOCIIPOH3BE TH
4acTOTOH | 3a7aBaeM HUEM [IEPEMEH | TOpOM, Bap JIEHHUs BOCIIPOM3BE
50T BlE HA | 3aJaBaeM HOTO PEaKTHUBHOMH JICHUs!
3ajaBaeM | Kanubpa Ble Ha TOKa DHEPIHH | PEaKTHBHOIM
BIE HA Tope, A | Kamubpar 3a/1aBaeM IEPEMEHHOT | JHEPruu
Kanubpa ope, B BIE Ha 0 TOKa, % | mepeMeHHOr
Tope, B Kanubpa 0 TOKa, +%
TOpE, Bap
10 1 90 20 1,88
500 15 90 20 1,89
1000 30 90 20 1,89
10 1 120 20 7,60
500 15 120 20 7,66
1000 30 120 20 7,66
10 1 150 20 24,81
500 15 150 20 2481
1000 30 150 20 2481

(Tabauua 18. Msmenennas penaxums. Ham. Nel)

Pesynbrarsl MOBEpKH CUHTAIOTCS Y/0BIETBOPUTENBHEIMH, €CITH MOIYICHHBIE 3HAYEHHS
OTHOCHTEJIEHOH IIOIPELUIHOCTH BOCIPOU3BENCHHUS PEAKTHBHON SHEPTHH IIEPEMEHHOTO TOKA He
IPEBBINAIOT yKa3aHHBIX B Tabmuue All [punoxenus A.

11.15 Ilposepka nuanazoHa aMIIATYIBl H ONIpeAelIeHHe OTHOCHTEIBHOM [IOTPELIHOCTH
BOCTIIPOM3BEJICHHS TaPMOHHYECKUAX COCTABIIAIONIMX HANPSKEHHS OTHOCHTEILHO TIEPBOH

rapMOHHUKH:

— co0Opark CXEMy, COITIaCHO PUCYHKY 8;

=i

MEATEST “~QO O
9010+
LO I-

G

-

ONONO

DHepromoruTop-3.1KM

Pucynok 7 — CTpyKTypHas cxeMa CoeIMHEHHUs IPHOOPOB

— YCTaHOBHUTE Ha npubope «HeproMonuTop-3.1KM» pekum u3MepeHus rapMoHHK;
— BKJIIOYHTEH Ha Kanubparope 9010+ pexxuM BOCTIPOH3BEACHHA FrapMOHUYECKHX
COCTABIAIOIINX HANPSDKEHU, U TIOOYEPEHO 3a1aTh 3HAUeHHUS rapMOHHYECKHUX COCTABIISIOIINX

HaIpsKEHUs cornacHo Tabnune 19;

— IIPOBECTH M3MCPEHHUS rApMOHHYECKHX COCTABJISIOMIINX HallpsKEHHUA COIJIaCHO JaHHBIM

YKa3aHHBIM B Tabuumne 19;
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Tabmiua 19 — OnpeneneHue OTHOCHTENBHOM TOTPEMIHOCTH BOCIPOU3BEAEHUSI
rapMOHMYECKHX COCTABJIIIOMINX HAPSKEHHAS

Homep 3HaYeHU 3HaYeHU Homyckaemas IIpenens
IIPOBEPsIEMOM ko3 durmenta Koo durenTa | OTHOCHTEIbHAS JOIyCKaeMOoi
rapMOHUKH rapMOHHYECKUX | TIapMOHHYECKHX [IOTPEIIHOCTh HOTPEIIHOCTH
COCTaBJLIOLIMX, | COCTaBISIOIIMX, | BOCIIPOM3BEICH | BOCIIPOM3BEIEHUS
3a7aBaeMbIX Ha U3MEpEHHBIE Hsl K02 pHULHEHTA
kanubpartope, % | SHEpProMoHHTOpO | Ko3(dHuIMeHTa rapMOHHYECKHX
OT OCHOBHOI M, % OT OCHOBHOH | FapMOHHMYECKHX | COCTABJISIOIIMX,
rapMOHUKH rapMOHHUKHU COCTABJIAIOIINX, +%
%
1 2 3 - 5
1 100 0,2
2 30 0,2
3 5 0,2
4 5 0,2
5 5 0,2
6 5 0,2
7 5 0,2
8 5 0,2
9 5 0,2
10 5 0,2
11 5 0,2
12 5 0,2
13 5 0,2
14 5 0,2
15 5 0,2
16 5 0,2
17 5 0,2
18 5 0,2
19 5 0,2
20 5 0,2
21 5 0,2
22 5 0,2
23 5 0,2
24 5 0,2
25 5 0,2
26 5 0,2
27 5 0,2
28 5 0,2
29 =) 0,2
30 5 0,2
31 5 0,2
32 5 0,2
33 5 0,2
34 5 0,2
35 5 0,2
36 . 0,2
3 5 0,2
3 5 0,2
39 5 0,2
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IIponomkenue Tabmuns 19

1 2 3 4 5
40 5 0,2
41 5 0,2
42 5 0,2
43 5 0,2
44 5 0,2
45 5 0,2
46 5 0,2
47 5 0,2
48 5 0,2
49 5 0,2
50 5 0,2

(Tabmuua 19. Usmenennas pexaxuus. Msm. Nel)

PesynpraTel mOBEpKH CUHTAIOTCS YIOBIETBOPHTEIBHBIME, CCIH IIONYICHHBE 3HAYCHHUS
OTHOCHUTENILHOH TIOrPEIIHOCTH BOCIPOM3BENEHHUS TapMOHHIECKUX COCTABISIIOMNX HANPSKEHHs He '
NPEeBBILAIOT yKa3aHHBIX B Tabnune Al2 [Tpunoxenns A.

11 OdopmireHHE Pe3yILTATOR MOBEPKH
11.1 CBenenns o pesynpTarax mMOBepKH 3aHocaTcs B PemepanbHbIi HH(POPMAITHOHHBIH

(ora o obecnevenuro exuneTa nsmepenuit ®IUC «APIIIAH ».
11.2 Ilo 3asBnennio BiajeIblia CPEACTBA U3MEPEHHUH MM JIHIIA, IPEICTABUBLICTO €ro Ha
MIOBEPKY, B CIydYae IIOJNIOXKHUTENBHBIX PE3YNLTATOB IOBEPKH BBIIACTCS CBHUIETENHCTBO O TOBEPKE
CPEACTBA M3MEPCHUH, OQOPMIIEHHOE B COOTBETCTBHH C ACHCTBYIOUMMHA HOPMATHBHO-TIPABOBBIMH
JOKyMeHTaMH. 3HaK IOBEPKH HAHOCHTCS Ha CBHIETENHCTBO O TIOBEPKE.
11.3 B cny4ae OTpHIATENBHBIX pE3yNbTATOB IIOBEPKH BLINACTCS M3BEIICHHE O
HENPUTOIHOCTH K IPUMEHEHHIO CPEJICTBA H3MEPEHUH ¢ yKa3aHHeM IIPUYHH.
11.4 Tpebosanus k 0OPMIEHHIO IPOTOKOIA TIOBEPKH HE TIPEIBSBIIS

Hauanenuk mabopatopun Ne 551

OBY «Poctect-Mockgay IO.H. Tkauenko

Hrxenep no merponoruu 1 xareropuu

3 A
1/
nabopatopun Ne 551 ///// M.B.Opexos
U/




[ Ipunoxenue A
(cpaBovHOE)

Tabmuna Al — MaeHTHUKAIHOHHBIE IAHHbIE IIPOTPAMMHOTO 00€CIEUCHHS

WnentnduKanyonHble JaHHbIE (IPH3HAKH)

3Havenue

Maentudukannonsoe HauMmenosanue [10

Howmep Bepeun (unenTnduxanuonusii Homep I10)

He Hixke 2.040

Ludposoi unentudukarop I10

(Tabmmua Al. Hsmenennas pexakuus. Hzm. Nol)

Tabmua A2 — BocnipousseieHne HaNpsKeHHs IOCTOSHHOTO TOKA.

[wuamnazon
BOCIIPOHU3BEICHHS Ipenener nomyckaemoit abCOMIOTHOIM MOTPENIHOCTH BOCIIPOU3BEICHHUS
HaNPsDKEHUS HalpsKEHHS IIOCTOSHHOTO TOKa, B
[IOCTOSIHHOTO TOKa, B
ot 0 o 0,02 +0,0001-U+0,00001
ot 0,02 mo 0,20 +0,000015-U+0,00001

ot 0,2 10 2,0 +0,000012-U+0,000005
ot 2 no 20 +0,00001-U+0,000035

ot 20 mo 100 +0,000015-U+0,00015

oT 100 no 280

=0,000015-U+0,0004

ot 280 mo 1050

+0,00002-U+0,0035

[Tpumeuanue:

U — yCTaHOB/IEHHOE 3HAaYEeHHE HANPSUKEHHS HOCTOSHHOIO TOKA, B:

Tabimua A3 — Bocpou3Be/ieHHe HANPSKEHHUS IEPEMEHHOTO TOKA.

ot 0 mo 0,02

Hunanazon Jnamnazon 9acToTel ” o
IIpenensr nomyckaemMoii abCoMOTHOM
BOCIIPOHM3BEICHUS BOCIIPOM3BOAMMOrQ
IIOTPELIHOCTH BOCITPOH3BENECHUS
HaPsHKEHUS HAIPKEHUS TIEPEMEHHOT0
HaIpsHKEHMs] IEPEMEHHOT0 TOKa, B
NIEPEMEHHOI0 TOKa, B Toka, ['11
1 2 3
ot 15 1o 10000 +0,0015-U+0,000025

ot 10000 mo 30000

+0,0015-U+0,00003

ot 30000 mo 100000

+0,0025-U+0,000035

ot 100000 mo 300000

+0,005-U+0,0003

ot 0,02 no 0,20

ot 15 o 10000

+0,00035-U+0,00004

ot 10000 zo0 30000

+0,0005-U+0,00006

ot 30000 mo 100000

+0,0008-U+0,0001

ot 100000 mo 300000

+0,005-U+0,0005

ot 15 mo 10000

=0,000165-U+0,00009

ot 10000 mo 30000

+0,00025-U+0,0001

ot 0,2 10 2,0 ot 30000 10 100000 +0,0006-U+0,0002
ot 100000 710 300000 +0,005-U~+0,0008
ot 15 110 10000 +0,00016-U+0,0007
012 10 20 ot 10000 110 30000 +0,0003-U+0,0012
ot 30000 10 100000 +0,0005-U+0,004
oT 100000 110 300000 _
ot 15 10 10000 +0,00018-U+0,005
oT 10000 710 30000 +0,0004-U+0,014
ot 20 mo 100

ot 30000 zo 100000

ot 100000 o 300000




[IponomkeHue Tabnums! A3

1

2 3

ot 15 mo 10000 +0,00018-U+0,01

ot 100 mo 280*

ot 10000 10 30000 +0,0003-U+0,04

ot 30000 o 100000 -

ot 100000 o 300000 -

ot 20 xo 10000 +0,0003-U+0,03

ot 280 mo 1050**

ot 10000 mo 30000 =

ot 30000 mo 100000 -

oT 100000 mo 300000 -

[Ipumeyanue:

U — ycTaHOBNEHHOE 3HAUEHHUE HAIIPSKEHHUS TEPEMEHHOT0 TOKa, B;
* - orpannuenue 1o yacrore 15 I'u - 10 k' cepime 200 B
** - orpaauvenue 1o yacrore 20 ' - 1 kI'g

Tabmuua A4 — Bocrpou3Bee e CHIIBI IIOCTOSHHOTO TOKA.

Juanazon
BOCIIPOU3BENICHUS CHITLI
IIOCTOSTHHOTO TOKa, A

IIpenens! nomyckaemoii abCONMOTHOH TOTPEITHOCTH BOCIIPOU3BEICHUS
CHUIBI IIOCTOSHHOTO TOKa, A

ot 0,02 no 0,20

+0,0001-1+0,000005

I — ycTaHOBIEHHOE 3HAUEHHE CHIIBI [IOCTOSIHHOTO TOKa, A;
* - BpeMs HenpepBIBHOH paboTs! He Ooree 5 MuH

01 0,2 10 2,0 +0,00016-1+0,00005

ot 2,0 mo 20,5 +0,00025-1+0,0005

ot 20,5 mo 30,0* +0,00045-1+0,0007
[Tpumeuanue:

Tabmuna AS — Bocpou3sBeieHHE CUJIBI IEPEMEHHOTO TOKA.

Jnana3zon
BOCIIPOU3BEACHHS
CHIIBI [IEPEMEHHOTO
TOKa, A

III/Ial'IEl?)OH JaCcTOTEI
BOCIIPpOU3BOJHUMOI0O CHIIBI
IIEpEMEHHOr0 TOKa, T

[Tpenens! pomyckaeMoit abCOMOTHOM
NIOIPEIHOCTH BOCIIPOU3BEIECHHSI CHIIBI
IIEPEMEHHOTO TOKa, A

1

2

=
2

ot 15 o 1000

+0,0004-1+0,00002

ot 0,02 no 0,20

oT 1000 mo 5000

+0,001-1+0,00005

oT 5000 mo 10000

+0,002-1+0,0001

ot 15 mo 1000

+0,00048-1+0,0001

ot 0,2 10 2,0 ot 1000 mo 5000 +0,001-1+0,0005
ot 5000 mo 10000 —

or 15 no 1000 +0,00075-1+0,004
ot 2,0 mo 20,5 ot 1000 no 5000 -

ot 5000 no 10000

ot 15 no 1000

+0,0012-1+0,005

ot 20,5 no 30,0*

ot 1000 xo 5000

ot 5000 mo 10000

[Tpumeuanue:

I — ycraHOBIIEHHOE 3HAYEHHE CHJIBI IIEPEMEHHOTO TOKa, A.




Tabmuua A6 — BocnipousBeieHHE YaCTOTHI IEPEMEHHOT0 TOKA

[IEPEMEHHOTIO TOKa, [ I

HammeHoBaHHE XapaKTEPHCTHKH 3HayeHue
[Ipenensr nomyckaemoit aGCoOMOTHOM
NOTPEIIHOCTH BOCIIPOH3BEICHUS YACTOThI +0,000025

Tabmuia A7 — BocripousBe/ieH e CONPOTHBIEHHUS IIOCTOSHHOTO TOKA

,HI/IB.H&BOH BOCIIPOH3BECICHHSL
COIIPOTHUBIICHUA TIOCTOSAHHOTO TOKA,

IIpenensr nomyckaemMoit aGCOMOTHON MOIPENIHOCTH

BOCHPOM3BEIACHHUS COIIPOTHUBIIEHUS IIOCTOSHHOT'O TOKA, OmMm

Om [ByxnpoBoanas cxema YeTripeXnpoBoiHas cxema
ot 0 mo 10 +0,0015-R+0,000032 =0,0006-R+0,000002
ot 10 1o 33 +0,0015-R+0,000032 =0,0006-R+0,000002

ot 33 mo 100 +0,0015-R+0,000033 £0,00015-R+0,000003

ot 100 xo 1000

+0,0001-R+0,000033

+0,0001-R+0,000003

ot 1000 go 10000

£0,00009-R+0,00006

+£0,00009-R+0,00003

ot 10000 mo 100000 +0,00009-R+0,00033 +0,00009-R+0,0003
ot 100000 mzo 330000 £0,0001-R+3 +0,0001-R+3
ot 330000 mo 1000000 +0,00015-R+3 £0,00015-R+3

ot 1000000 no 3300000

£0,00015-R+30

or 3300000 zo 10000000

£0,0002-R+30

ot 10000000 xo 100000000

+0,002-R+300

ot 100000000 z0 330000000

£0,003-R+3000

ot 330000000 xo 1100000000

£0,01-R+10000

[Ipumeyanue:

R — YCTaHOBJIICHHOC 3Ha4YEHHE COMPOTHBIICHUS IOCTOSHHOTO TOKA, Om.

Tabmuua A8 — Bocnipousseenue eMKOCTH

Jlmana3oH BOCIPOU3BENCHHS eMKOCTH, MD

[Ipenene! nonyckaemoit abCoOTIOTHOM
TIOI'PEIIHOCTH BOCIIPOM3BENEHUS €eMKOCTH, MD

ot 0,0008 mo 0,0033

+0,005-C +0,000015

ot 0,0033 o 11,0000 +0,005-C
ot 11 mo 20 +0,007-C
ot 20 o 120 +0,01-C

[Tpumeyanmue:
C — ycraHOBIIEHHOE 3HAYEHHE eMKOCTH, MD.

Tabmuna A9 — BocponsBeieHHEe CHIHATIOB TEPMOCOTPOTHBICHHS

Tum IIpenensr nomyckaemoii abCcomOTHOR
Juanazon TeMmepatyp, °C MOTPELIHOCTH BOCITPOU3BEICHHUS
TEPMOpPE3UCTOPa o
CUTHAJIOB TEpMOconpoTHBIeHHS, °C
1 2 3
ot —200 10 -190 +0,05
ot —190 o —100 +0,06
ot —100 o 0 +0,07
Pt3850 ot 0 10 250 +0,09
ot 250 o 460 +0,12
ot 460 o 630 +0,14
ot 630 1o 800 +0,18

Wl
(%)




Tabmuna A10 — BocnipousBe/ieHHe CUTHATIOB TEPMOIIAP

Tun Tepmonaper, [Tpenens! nomyckaemoii abcomoTHOM
no 'OCT 8.585- Juanazon temneparyp, °C [OTPENIHOCTH BOCIIPOU3BEIEHHUS CUTHAIIOB
2001 TepMonapsl, °C
11 2 2 33
5 or—50 go 100 6 +0,96
4R 7 ot 100 no 400 8 =0,55
9 ot 400 g0 1000 10 +£0,44
11 ot 1000 mo 1767 12 +0,39
14 ot —50 no 100 15 £0,9
13 'S 16 ot 100 mo 250 17 £0,56
18 ot 250 mo 1400 19 +0,49
20 ot 1400 mo 1767 21 +0,4
23 ot 400 go 800 24 +0,9
2 B 25 ot 800 mo 1000 26 0,54
27 ot 1000 mo 1500 28 +0,48
29 ot 1500 mo 1820 30 +£0,41
32 or-210 mo —100 33 +0,3
3117 34 or-100 mo 150 35 +0,25
36 ot 150 go 700 37 +0,18
39 or—-200 mo — 100 40 +0,3
38 T 41 or-100 1o 0 42 +0,26
43 ot 0 mo 100 44 =021
45 ot 100 go 400 46 +0,18
48 ot -250 no —-100 49 +0,45
47 E 50 or—-100 mo 280 51 +0,23
52 ot 280 mo 600 53 +0,19
54 ot 600 no 1000 55 +0,19
57 or—-200 no —100 58 +0,35
56 K 59 or—100 mo 480 60 +0,25
61 ot 480 mo 1000 62 +0,23
63 ot 1000 no 1372 64 +0.24
66 ot —200 mo —100 67 +0,45
68 or—100 100 69 =+0,3
& 70 ot 0 10 580 71 20,26
72 ot 580 mo 1300 73 +0,23

34



Tabmua A1l — Bocipousseenye MOIHOCTH 1 SHEPIUH NOCTOSHHOI'O H NEPEMEHHOI0 TOKa

Haumenosanue - 3HaueHHe 4‘
XapaKTepUCTHKH
1 2

Huanazon ot 0,00004 no 31500 BKIIFOUHTENLHO
BOCIIPOH3BEEHUS
MOIIHOCTH  II€PEMEHHOrO
TOKa, BT
[penensr JOMyCcKaeMoi
OTHOCHUTEIBHOK >
TIOTPEIIHOCTH cos(p—A4p)
BOCIIPOU3BEIEHUS | [8U% + 612 + ((1 T coso ) * 100) +0,032
AKTHBRHOH MOIIHOCTH

IIEPEMEHHOro ToKa, %
Ipenens: JIOIIyCKaeMoii
OTHOCHTETLHOH 2 1
sin(p — 4
e bymementy +| [6U2 + 812 + (1 - —(fmqo—@) +100 | + 0,032
pPeaKkTHBHOMH MOIIHOCTH
NEPEMEHHOTO TOKa, %o
[Ipenensr IOIyCKaeMoii
abCOoMIOTHOM MOrpemHocTH
yria ¢a3oBoro caBura B
JHala3oHe yacToTr, °
—oT 40 no 69Ty +0,15
[Ipenemns: JoIycKaeMmoit [
OTHOCHTENIBHOIM
[OI'PEMIHOCTH
BOCITPOU3BE/IEHHS
aKTHBHOH 9HEPIHUH -
IIEPEMEHHOTO TOKa, %o
Ipenens JOIIyCKaeMOH r
OTHOCHTEIBHOI
MIOrPEITHOCTH
BOCIIPOU3BE/ICHHS
PCaKTHBHOM SHEPIruu -
HEPEMEHHOT0 TOKa, %
[Ipumeyanue:
0U — npenens! qomyckaeMolt OTHOCHTENLHOM MOTPEIIHOCTH BOCIIPOM3BEICHHUS HAPSIKEHH
MEPEMEHHOT0 ToKa, %o;
01 — npesene! jomyckaeMoit OTHOCHTENBHOM TOTPEITHOCTH BOCTIPOU3BEIEHHS CUITBI TIEPEMEHHOTO
ToKa, %;
0t — mpezieNIbl A0MyCKaeMoif OTHOCHTENEHOM IIOrPEMIHOCTH IIepHoIa BpeMeHH, %;
U —3amaHHbIi EPHO BPEMEHH, C;
(¢ — 3a/[aHHbIH YTOJI (pa30BOrO C/IBHTa MEXKIY HAIPAKEHHEM U TOKOM, °;
A@ — mpefensl momyckaeMol aGCOMIOTHOM MOrpEeHOCTH yrna (asoBoro cueura MexIy
HAlPsHKCHUEM M TOKOM B 3a1aHHOM JIHANa30He YacToT, °.

2

co - A
—M) £100 | + 82 + 0,032

cos @

H

oU? + 612 + (1

sin(p — 4gp)
sin g

H+

: ]
SU2 + 812 + (1 ) £100 ) + 662 + 0,032}




Tabmna A12 — MapMoHHYECKHE COCTABNISIONINAE

HanmeHoBanue XapakTepHCTHKH 3HavyeHHe
KonuyecTBo BOCIPOH3BOAMMEIX FAPMOHHUK 50
JuarnasoH amIIMTynBl BOCHPOM3BENEHHS TapMOHMYECKHX

COCTAB/IAIOIINX HAIPSIKEHUS OT MOJIHOIO JHATa30Ha OCHOBHOM ot 0 o 30
rapMOHHUKH, %

[Ipenensl  jlomyckaeMolt OTHOCHTENLHOM IOrPEIIHOCTH 10

BOCIIPOHM3BEOCHHUS FrapMOHHYCCKHX COCTaBIIAIOIIHX
HallpsKeHUA OTHOCHUTEIBHO HCpBOﬁ TapMOHHKH, %




