COI'’TACOBAHO

1. C. KazakoB

2023 r.

FOCYLIRPCTBEHHBSI cHcremMa ofecrnevyeHHs eJHHCTBA HBMBPCHHﬁ

HUcTouHukn-u3MepuTe N nocrosindoro toka TH

MeToanka noBepKH

MII-HAI3-090-23

r. Mocksa
2023 .



Coaepxanne

1 OBmme nosoKeHuA ........

.......................................... q.....-.-oo-o-.-o---"-.-.--..-........u..“...u...........3

2 [lepeuens onepaiuii MOBEPKH CPEACTBA H3MEPEHHM . ........ceverereresenesesessesesesesessssesesesssessssesssssssesesed

3 TpeGoBaHHs K YCIOBHSAM ITPOBECHHA MOBEPKH .......ceveveverererererereseresesssereesssssnssesessnsnssesensnsssnseseasssssdh
4 TpeboBanus K CIIELHATHCTAM, OCYIIECTBISIOMIHM TOBEPKY -....veveverereseesesesssesessessesesssssessssssssesesens -
5 Metponoruyeckie H TeXHHYECKHE TPeOOBAHHS K CPEACTBAM MOBEPKH .......cvevvevernnnn. sk .4
6 Tpebopanus (ycnoBus) mo obecnedennio 6€30MacHOCTH MPOBEACHHS MOBEPKH ......c.e.eeerrveresererenas 5
T BECIHBE OOMTD CDERCTEHR TEIMOIIOTII. . covisavvsssnisssssimsses vrmsinshsmsasisis s ommsanye s esa v 5

8 IoaroroBka k nMoBepke M ONPOOOBAHHE CPEACTBA MIMEPEHMI .....vevevvrrrererieseserasssrassernsesssissesesesnnssd

9 IlpoBepka nporpaMMHOTO 00€CTIEYEHHS CPEACTBA HIMEPEHHM ... .cveueererriereriereseseressassessersssessesersnsO

10 Onpenenenue METPOJIOTHYECKHX XapPAKTEPUCTHK CPEACTBA H3MEPEHHM ......cveveereeriiaenns RIS A o
11 IloaTBepikieHHE COOTBETCTBHSA CPE/ICTBA H3MEPEHHH METPOJIOTHYECKHM TPeOOBaHHAM. .......... .10
12 OQOPMICHEE PEIYNETRTOB MHOBCPKE - -:c:sxconiomorsssss cirs ariiiass s s r s SRS eA e s et 10



1 OBIIME ITOJIOKEHMUS

1.1 Hactosmas mMeTonKa MoBepKH PaclpoCTPaHseTCs Ha HCTOYHHKU-H3MEPHTENH MOCTO-
sHHoro toka TH (manee — wmcrouynuku-u3mepurenu), usroraBiauBaembie Changzhou Tonghui
Electronic Co., Ltd., KnTaii, n ycTanaBiuBaeT METOIMKY HX MEPBHYHON M TIEPHOHYECKON MOBe-
POK.

1.2 Tlpn npoBeAcHHH MOBEPKH JOJDKHA 00ECICYMBATHCA MPOCIIEKHBAEMOCTh HCTOYHHKA-
mamepurens Kk ['DT 13-2023 cornacHO rocyzapCTBEHHON IOBEPOYHOH CXEMe, YTBEPKACHHOM
Ilpukasom @enepasbHOrO0 areHTCTBa MO TEXHHYECKOMY PETYIHPOBAHHIO H METPOJNOTHH OT
28.07.2023 r. Ne 1520, I'DT 4-91 cornacHo rocyzapcTBEHHOH IIOBEPOYHOM CXeMe, yTBEP)KACHHOM
[Ipukazom @eaepaqbHOrO areHTCTBAa 110 TEXHHYECKOMY PETYJIMPOBAHHIO H METPOJOTHH OT
01.10.2018 r. Ne 2091.

1.3 JlonyckaeTcss mnpoBefieHHe TEPBHYHON (MEPHOJMYECKOH) TOBEPKH OTJAETbHBIX
U3MCPHTE/IbHBIX KAaHAJIOB M INPOBEJECHHE MEPHOJHYECKOH IOBEPKH /Ul MEHBIIEro 4YHcia
M3MEPAEMbIX BEJIMYHH HJIM Ha MEHBIIEM YHCIe [OJIHAaNa30HOB HM3MEPEHHH B COOTBETCTBHH C
3asBIIEHHEM BlajieNiblla CPeJICTBA U3MEPEHHi, ¢ 00s3aTeTbHBIM YKa3aHHEM B CBEJICHHSX O MOBEPKE
uHpopmaimu 06 oGbeme NpoBeIeHHOM MOBEPKH.

1.4 [loBepka HMCTOYHHMKA-M3MEpHTENs JIONKHA IIPOBOJAMTLCS B COOTBETCTBHH €
TpeOOBaHMSIMH HACTOALLICH METOAMKH TOBEPKH.

1.5 Metojibl, obecneynBaloe pealn3aliio METOAUKH TTOBEPKH, — MPAMOI METOJI, METO/T
HEMOCPE/ICTBEHHOTO CITHYCHHUS.

1.6 B pe3ynbTaTe noBepKH A0KHBEI OBITH MOATBEPKAEHEl METPOJIOrHYECKHE TPeOOBAHMS,
npusejenHble B [Ipunoxenun A.

2 IEPEYEHDb OMNEPAILUI TOBEPKH CPEJCTBA U3MEPEHUN

2.1 Tpu npoBeieHUN MOBEPKH BRITIONHSIOT ONepaluy, yKa3aHHble B Tabmuue 1.

Tabnuua 1 — Onepanuu noBepku

O06s3arebHOCTD Howmep pa3nena
BBINOJIHEHHS Onleparui (MyHKTa) METOHKH
MOBEPKHU MpPH MTOBEPKH, B COOTBET-

Haum BEPKH
AUMEHOBAHHE OIIEpaLIMH TOBEP CTBHH C KOTODEIM

nepBHYHOM TepPHOIHYECKOM
P s BBIMNOJIHSAETCA Orepa-

BEpPK:

noBepKe NoBepKe (% IOBEPKH
Brennmnii 0cMOTp cpecTBa H3MEpEeHHH Ja Ja 7
IToaroToBka K moBepke ¥ onpodoBaHHe Jla Jla g

Cpe/ICTBA H3MEPEHHI

KonTpons ycnoBuii moBepku (mpu noj-
rOTOBKE K MTOBEpKe U onpoboBaHUH Ha Jla 8.1
CPEJICTBA H3MEPEHHIH)

OnpoboBanue (pu NOATOTOBKE K I10-

BepKe H onpoOOBaHHU Cpe/ICTBA U3Me- Ha Ja 8.2
PEHHH)

[TpoBepka nporpaMMHOro o0ecreueHus Ta Jla 9

CpEeACTBA H3MEPEHHUH

OnpenencHue METPOJIOTHYECKHX Xa- Jla T 10

PAaKTEPHCTHK CPE/ICTBA H3MEPEHHH

Onpenenenue abcoMOTHOM MOTPeNIHO-
CTH BOCITPOU3BEACHHH (H3MepeHui) Ha Ja 10.1
HAMPSIKEHHS [TOCTOSHHOIO TOKa

Onpenenenne abCOMOTHON NMOTPELIHO-
CTH BOCIIPOM3BE/ACHHIH (M3MepeHuit) Ja Ha 10.2
CHJIBI IOCTOSSHHOI'O TOKA




HanmeHoBanwne onepaiuy noBepku

O06s3aTeNbHOCTE
BBITIOJIHEHHUSA OTeparimit
MIOBEPKH I1pH

Homep paszena
(myHKTa) METOHKH
MOBEPKH., B COOTBET-

. & CTBHH € KOTOPBIM
NEPBUYHON | INEPHOAHYECKOH
BBINOJIHACTCA Onepa-
noBepke NOBEpKe
11U IOBEPKH

[loaTBepkeHHe COOTBETCTBHS CpeJi-
CTBa M3MEPEHHI METPOJIOrHYECKHM Ha Ha 11
TpeboBaHHIM

3 TPEBOBAHMUS K YCJIOBUSM ITPOBE/IEHHUS ITOBEPKH

3.1 Tlpu npoBeneHHH MOBEPKH JOKHBI COOMIOATLCS CEAYIONIHE YCIOBHS:
— TeMIlepaTypa oKpyxaroleH cpeabl nmoc (23+5) °C;
— OTHOCHTe/bHas BaaxHOCTh oT 30 % 10 80 %.

4 TPEBOBAHUS K CIIEHIHAJTUCTAM, OCYHIECTBJISIOIUM IMTOBEPKY

4.1 K npoBeileHHIO MOBEPKH JOMYCKAIOTCH JMLUA, W3YYUBIIME HACTOSLIYIO METOAMKY
TMOBEPKH, IKCILIYaTAIIHOHHYIO JOKYMEHTALMIO HA MOBEPAEMbIE HCTOYHHKH-H3MEPHTEIH H CPEACTBA

MOBEPKH.

4.2 K npoBeieHHIO MOBEPKH J0TYCKAIOTCA JIHIA, COOTBETCTRYIONIHE TpeDOBaHUAM, H3JI0-
KeHHbIM B cTaThe 41 [lpuka3za Munskonompaszputus Poccuu ot 26.10.2020 roga Ne 707 (pea. ot
30.12.2020 roga) «O0 yTBepKA€HHH KPUTEPHEB aKKpEAUTALMH H IEPEYHs JOKYMEHTOB, MOATBEp-
AKIAIOLIMX COOTBETCTBHE 3asBUTEIIS, AKKPEIUTOBAHHOIO JIUIa KPUTEPHAM aKKpeHTallHH».

5 METPOJIOTHYECKHE U TEXHUYECKHUE TPEBOBAHUS K CPEACTBAM

IMMOBEPKH

Tabnuna 2 — CpeacTsa NOBEpPKH

Onepaiun
MOBEpPKH, Tpedyio-
IHe MPUMEHEHHE
CPE/ICTB MOBEPKH

MeTponoruyeckne H TeXHu4ecKue TpedoBaHus K
CpeJICTBaM MOBEPKH, HeOOXO0IHMBIE U
NPOBeICHHS NNOBEPKH

[lepeuens
PEKOMEHTyeMBbIX
CpPeICTB TIOBEPKH

OcHOBHBIE CpeICTBa NNOBEPKH

p. 10 Onpenenenne
METPOJIOrHYECKUX
XapaKTePHCTHK

CpencTBa u3MepeHHiH, COOTBETCTBYIOIIHE TPeOO-
BaHMSAM K 3TJIOHAM HE HHXe 3-T0 pa3psia 1o
ITpukasy Poccrangapra ot 28.07.2023 r. Ne 1520,
B JIMANA30HE H3MEPEHUH HANIPSIKEHHS TOCTOSIHHO-
ro Toka ot 0 10 200 B.

MynsTumerp 3458A,
per. Ne 25900-03

CpencrBa H3MepeHHil, COOTBETCTBYIONIHE Tpedo-
BaHHMAM K TalOHAM He HHKe 2-T0 pa3ps/a I1o
IMpukasy Poccranaapra ot 01.10.2018 r. Ne 2091,
B IMana3oHe W3MEPEHHH CHIIbI TOCTOSHHOIO TOKa
ot 0 10 3 A.

MynsTumetp 3458A,
per. Ne 25900-03
MynbTMeTp HH(POBOi
Fluke 8846A,

per. Ne 57943-14

BcnomoratenbHble CpeJICTBA IMOBEPKH

n. 8.1 Kontpoib
YCJIOBHI MTOBEPKHA
(MpH MOJATOTOBKE K
noBepke u onpobo-

BaHHH CPEACTBA

H3MEPEHHIT)

CpenctBa u3MepeHHii TeMnepaTyphl OKpyKaomie
cpenp! B ananasone ot +18 °C 1o +28 °C, ¢
npeaenaMu J0nycKaeMon adCoOTHOR
NOrpelHocTH u3MepeHuii He Gonee £1 °C;
CpejacTBa U3MEPEHUH OTHOCHTEIHHOH BIAKHOCTH
BO3/yxa B jauanasone ot 30 % 10 80 %, ¢
npeenamMH J0nycKaeMoii abcoroTHOH
NOrPeIlHOCTH H3MepeHHii He bonee £3 %.

Tepmorurpomerp
INEKTPOHHBIA
«CENTER» moznenna 313,
per. Ne 22129-09

+




Onepanun
TOBEPKH, TPe6YIo MeTtposioriayeckie u TeXHHYECKHE TpeGOBaHHUS K [NepeueHs
: -
CPEJICTBaM IOBEPKU
[He NpHMEHEHHe pea o PHH;I HeoOXxonumble [u1s PEKOMEHTyEMBIX
CPEJICTB NOBEPKH PRRCHEHBALIORS pEY CPEZCTB MOBEPKH

[Tpumeuanue — Jlonyckaercs HCMOJBb30BaTh NPH MOBEPKE APYTHE YTBEPIKIACHHBIE U ATTECTOBAH-
HBIC 3TA/IOHBI €IMHHL] BE/TH4UMH, CPEACTBA H3MEPEHMUIT YTBEPHKICHHOTO THIIA H NMOBEPEHHbIE, YAOBIETBOPA-
IOIHE METPONIOrHYECKHM TpebOoBaHKAM, yKa3aHHbIM B Tab/uLie, a Takke ApYroe BCoMoraresibHoe 060py-
JOBaHHe, VIOBJIETBOPAIOLICE TEXHWYECKHM TpeOOBaHHUAM, YKa3aHHBIM B TalJHLe.

6 TPEBOBAHHUS (YCJOBHS) TO OBECHEYEHHKO BE3OIIACHOCTH
INPOBE/IEHHUS ITOBEPKH

6.1 Tlpu npoBesiennn noBepki HeOGXOAMMO cobII0AaTH TpeboBaHus G€30MaCHOCTH, YCTa-
HoBjieHHbie ['OCT 12.3.019-80, «ITpaBunaMu TeXHHYECKOI SKCIUTyaTallM| 3IE€KTPOYCTAHOBOK I10-
TpebuTeneii». Takxke HOJDKHBI ObITH cOOMONEHBI TpeboBanHs 6E30MaCHOCTH, H3NOKEHHBIE B JKC-

TUTyaTallHOHHBIX JIOKYMEHTaX Ha MOBEPSEMBIC HCTOUHHKH-H3MEPHTEIN H IIPUMEHSEMBIE CpPeJICTBA
HOBEPKH.

7 BHEIIHUHM OCMOTP CPEJICTBA U3MEPEHUM

HcTounnk-u3mepurens onycKaeTes K AajibHeiliei moBepke, eclu:

— BHEIIHHH BHJ HCTOYHHKA-W3MEPHTENS COOTBETCTBYET OMUCAHHIO W H300pakeHHIO,
MIPHBEJICHHOMY B OIIMCAHHH THIIA;

— cobmopatotces TpebOBaHHA MO 3aIHTE HCTOYHHKA-H3MEPHUTENS OT HeCAaHKIIHOHHPOBaH-
HOIO BMEILIATEILCTBA COIIACHO OMUCAHUIO THIIA,

— OTCYTCTBYIOT BHJHMMBIC Je(eKThl, CIOCOOHBIC OKa3aTh BAHSHHE Ha 6€30MacHOCTh Mpo-
BE/ICHHUS ITIOBEPKH WJIH PE3YIbTAThl TOBEPKH.

[Tpumevanne — [lpu BeisBaeHHH AedeKTOB, CNOCOOHBIX OKa3aTh BAMAHHE Ha Ge30MacHOCTS Mpo-
BE/IEHUA MOBEPKH MM Pe3y/NbTaThl MOBEPKH, YCTAHABIUBACTCA BO3MOKHOCTh HX YCTpPaHeHHs 10 mposeje-
HUA noBepkH. [Ipn HanHuMK BO3MOXKHOCTH yCTpaHeHHUs Je(eKTOB, BbiABJIeHHbIE Ae(eKThl YCTPaHAIOTCS, H
MCTOYHHK-U3MEPHTENb AOMYCKaeTca K AaibHeiled nosepke. [Ipy oTCYTCTBHM BO3MOMKHOCTH YCTpPaHEHHA
ne(eKTOB, HCTOUHHK-H3MEPUTENb K JajibHelilIei noBepke He J0MyCcKaeTcs.

8 MOJITOTOBKA K IMOBEPKE 1 ONTPOBOBAHUE CPE/JICTBA U3MEPEHUH

8.1 Ilepen  npoBeneHueM  IMOBEpKH HeOOXOAMMO  BBIOJIHMTHL  CIEAYIONIHE
MOJIrOTOBUTETbHBIE PabOTHI:

— HM3YYHUTh HKCIUTyaTAllHOHHYIO JIOKYMEHTAIWIO HA TTOBEPSEMBIN HCTOYHHK-H3MEPUTEND H
Ha [pHMEHSAEMbIE CPEJICTBA [TOBEPKH;

— BBIAEPKATh UCTOYHUK-H3MEPHTE/Ib B YCIOBHAX OKPYXKAIOWIEH cpejibl, YKa3aHHBIX B II.
3.1, He MeHee 2 4, €c/IM OH HAXOJMJICA B KIMMATHYECKHX YC/IOBHAX, OT/IHYAKOIIHXCA OT YKa3aHHBIX
B 3.1, M MOArOTOBHTH €ro K paboTe B COOTBETCTBUH C €r0 IKCIUTyaTallHOHHOH JOKYMEHTaIlHEH

— TOATOTOBHTHL K paboTe cpeacTBa MOBEPKH B COOTBETCTBHM C YKa3aHHSAMH HX
SKCITyaTallHOHHON TOKYMEHTAIHH;

— NPOBECTH KOHTPOJb YCJIOBHH IOBEPKH Ha COOTBETCTBHE TpeOOBAaHHAM, YKa3aHHBIM B
paszene 3, ¢ nomMolpo 00opy10BaHus, YKazaHHOro B Tabuuue 2.

8.2 OnpoboBanue HCTOYHHKA-H3IMEPHTEIA

OnpoboBanne NMPOBOAMUTD B CJEAYIOUIEH MOC/IE10BATEIbHOCTH:

1) BrmounTts noBepsieMblii HCTOYHHK-H3MEPHTEJIb COIJIACHO €ro 3KCIUTyaTallHOHHOH J10-
KYMEHTAlHH.

2) ITposeputh paboTOCTIOCOOHOCTL HCTOYHHKA-HIMEPUTES, YOEIUBIIHCH YTO:

— B OKHE Source MCTOYHHKA-M3MEpHTEJIs JoCTynHa onuus Beibopa pesxxumoB VOLTs(V)
(pexum BocTipon3Be/ieHuit (H3MepeHHii) HanpskeHus noctosHHoro Toka) 1 AMPs(I) (pexum Boc-
[IPOM3BEICHUH (M3MEPEHHI) CHIILI IOCTOSHHOI'O TOKA);




— B OKHE Olltpllt HCTOYHHKA-H3MEPHTEJIA JOCTYIIHA YCTAHOBKA 3HAYECHHH HallpAXKeHHA H
CHJIbI MOCTOAHHOTO TOKa A4 BOCI’IpOHSBeIIeHHﬁ.

HUcTounnk-n3mMepuTens AonyckaeTcs K JAaibHeHIned noBepke, eciii MOATBEPKIeHa pabo-
TOCTIOCOOHOCTE HCTOYHUKA-U3MEPHTEIS.

9 MPOBEPKA MPOI'PAMMHOT'O OBECITEYEHMS CPEJICTBA H3MEPEHUN

[TpoBepky cooTBeTCTBHs MporpaMMHoro obecneuenus (aanee — [10) npoBoauTh B Clieay-
FOIEH MOC/IeA0BATE/IbHOCTH:

1) BkmounuTh noBepsieMblii HCTOYHHK-H3MEPHUTEIb COTJIACHO €T0 IKCIUTyaTallHOHHOM J10-
KyMEHTaIHH.

2) Ha craproBoM 3KpaHe 3arpy3Ku CYHTaTh HoMep Bepcuu BecTpoeHHoro [10.

HcTouHuK-H3MepHUTeNs IONyCKaeTes K JalbHelIel IoBepKe, eCliH porpaMMHoe obecre-
YEHHE COOTBETCTBYET TPeOOBAHHAM, YKa3aHHBIM B ONHCAHHUH THIIA.

10 ONPEJAEJIEHUE METPOJIOTMYECKHUX XAPAKTEPUCTHK CPEJCTBA
U3MEPEHUN

10.1 Onpezenenne abCoOMOTHOM NOTPEIIHOCTH BOCPOU3BEACHHUI (H3MEPEHHMH) Hanpshke-
HHA NOCTOSHHOTO TOKa NPOBOJMTH MPH MOMOIIH MyTbTHMeTpa 3458A B cieayiouied nociaenosa-
TEJIbHOCTH:

1) CoGpats cxemy, NpeJCTaBICHHYIO HAa PHCYHKeE 1.

HcTouHik-
IBMepHTENb
0 0

(o]
3458A

Pucynok 1 — Cxema

2) BxmrounTs noBepsieMblit HCTOYHHK-H3MEPHTEIb H CPEACTBA MTOBEPKH COTTACHO HX IKC-
IJTyaTallHOHHON JTIOKYMEHTAIlHH.

3) B oxne Source wucrounuka-usmepurens Beiopath VOLTs(V) (pexkum Bocrnpousseae-
HUi (M3MepeHnil) HanpsSKeHUst NOCTOAHHOTO TOKA).

4) B okne Output MCTOYHHKA-W3MEPHTENS MOC/ICAOBATEIbHO YCTaHABIHBATL 3HAYUCHHA
HANPAKEHUS TIOCTOSHHOTO TOKA JUIs Bocripon3Be/ieHHil Uyycnp COTTIACHO TabNMHIaM 3 — 4 B 3aBuCH-

MOCTH OT MOJH(HUKALHH TOBEPAEMOT0 HCTOUHHKA-H3MCPHTEIIA.

Tabmuua 3 — UcnbITaTeIbHbIE CHTHATBI IS ONpe/ieieH s aDCOIIOTHON MOTPEeMIHOCTH BOCIIPOU3Be-
JieHuit (3MepeHHit) HanpsKeHus nocTosHHoro it momudukauuit TH1991, THI991A, TH1991B,
TH1991C, TH1992, TH1992A, TH1992B

[Togauana3onsl Bocnpounssoaumoe [Tpenensi aomycKaeMbIX
BOCIIPOM3BEICHH 3HA4YCHUE a0COMIOTHBIX MOTPENTHOCTEN
(M3MepeHHit) HanpsHKEHHs HanpsKeHus BOCIIPOM3BE/ICHNUI U H3MEPEHH I
NOCTOSIHHOIO TOKa MOCTOSHHOIO TOKa HANPSKEHHs MOCTOSHHOIO TOKa
;11%% ’:‘g £0,24 MB
ot -200 a0 +200 MB
500 ud £0,255 MB
+200 MB '
or-210+2B = £0,00055 B
+1 B




[Topmana3soHsl Bocnpon3ssoaumoe [penens! romyckaeMbIX
BOCIIPOM3BE/ICHHIA 3HauCHHE abCOMOTHBIX MOrPeIHOCTeH
(M3MepeHHit) HanpsHKeHUus HanpsKEeHUA BOCIIPOM3BE/ICHHI H U3MEPEHUH
IIOCTOSSHHOTO TOKa NOCTOSIHHOTO TOKA HATMpPsHKEHHS TOCTOSHHOIO TOKa
2B
2B +0,00075 B
;llgg +£0,0065 B
ot -20 no +20 B
20 B 0,008 B
+20 B d
;é%g +£0,0545 B
ot -60 10 +60 B"
sl 0,059 B
+60 B i
;11%%3 0,065 B
ot -200 10 +200 B
2008 0,08 B
+200 B y

" Tonbko ans mommdukanuu TH1991C.

Tabnuua 4 — HenbiTatenbHble CHTHANBI JUIS ONpe/iesieHHs abcoMOTHOM NOrpeIHOCTH BOCTIPOH3BE-
JCHHI (H3MEpEeHHii) HANPsHKEHUS IOCTOsIHHOTO Ui Moandukammit TH1931, TH1932

[Toummanazonst Bocnpoussoaumoe [Ipenens nonyckaemoii
BOCIIPOH3BEACHHH 3HAYCHHE abCcOMOTHOI MOrPeNIHOCTH
(u3mepenuii) HalpsKCHHA BOCIPOH3BEACHHI H3MEpeHHH
HaMPSUKEHUS NOCTOSIHHOTO HaTpsKSHHUS HaNpsKEeHUs
MOCTOSIHHOTO TOKA TOKa MOCTOSIHHOTO TOKA IOCTOSIHHOT'O TOKa
sl £0.24 MB +0,.24 MB
+100 MB
ot -200 go +200 MB 200 MB
7200 MB +0,255 MB +0,255 MB
+11 3 +£0,000375 B £0,00055 B
or-210+2 B B
E +0,000525 B +0,00075 B
+2 B :
L £0,0065 B 0,0065 B
+10B
ot -20 10 +20 B 0B
+
0B 0,008 B 0,008 B
e Lf £0,065 B 0,065 B
+100 B
ot -200 1o +200 B 300 B
- +0,08 B
1200 B P

5) B okue Input HCTOYHHKA-H3MEPHTEIA YCTAHOBHTH HEOOXOAMMOE NMPEEIbHOE 3HAYCHHE

3AIIUTHI OT NIEPErPy3KH 110 TOKY.
6) Bocnpon3sBecTH yCTaHOBJIEHHOE 3HAUYEHHE HANPSUKCHHA MOCTOAHHOTO TOKA, HAXKaB I10-

cneposarensHO kHOonkA Auto 1 CH1 (CH2).
7) ®UKCHPOBATH H3MEPEHHBIC 3HAYCHUS HATIPSHKEHUS OCTOAHHOIO TOKa Uyyay HA MCTLICE

HCTOUYHHKA-H3MEPHTEIA.
8) ®uKkcUpOBaTh 3HAYCHHS HANPSIKEHHS MOCTOAHHOrO TOKA Uy, H3MEPEHHBIE MYJIBTHMET-

pom 3458A.




9) Paccunrtarte 3HaueHust abCOJIOTHOM MOrPEIIHOCTH BOCIPOM3BEACHHH (M3MEpeHHIA)
HAIPsKEHUs MTOCTOSHHOrO Toka o ¢opmye (1), mpuBeaeHHoit B pasaene 11.

10) [Jna mommdukaumii TH1992, TH1992A, TH1992B, TH1931, TH1932 noBTopuTh
onepanuu 4) — 9) s BTOPOro H3MEPHTEIBHOTO KaHaa.

10.2 Onpenenenne abcoMOTHOH MOTPENIHOCTH BOCTIPOU3BEICHHH (H3MEpeHHii) CHITBI Mo-

CTOSHHOIO TOKA MPOBOAMTEL NMPH NOMOUIH MyIbTHMETpa 3458A u mynsTMeTpa uudposoro Fluke
8846A B crieayomieii Moc/ien0BaTeIbHOCTH:

1) Cobpatb cxemy, peICTaBICHHYIO Ha PHCYHKE 2.

Hcerounrx-

IB3MEPITEh
Q

0
MyapTHMeTp

[Tpumeyanue — B kauecTse My/IbTHMETPA HCTIONL30BaTh MYILTHMETP 3458A (1013 u3mepeHuii
CHITbI MIOCTOSHHOTO TOKA /10 | A BKItOY.) Wian MysnsTHMeTp undposoii Fluke 8846A (11s u3amepeHui cuibl
MOCTOSIHHOTO TOKa cB. | A)

Pucynok 2 — Cxema

2) BkmounTh noBepsieMblii HCTOYHHK-H3MEPHTEb U CPEJICTBA MOBEPKH COTJIACHO HX JKC-
IUTyaTallHOHHON JIOKYMEHTALIHH.,

3) B okue Source ucrouynuka-uzmeputens Beopate AMPs(I) (pexxum Bocnpon3BeACHHH
(M3MepeHHit) CHIIbI MOCTOSHHOIO TOKA).

4) B oxne Output HCTOYHHKA-H3MEPHTEIS I1OC/ICAOBATCIBPHO YCTaHABINBATL 3HAYCHHSA
CHITBI IOCTOSIHHOTO TOKA JUIS BOCTIPOM3BEICHHUH [yocqp COTIACHO TAOMALE 5.

Tabnuna 5 — UcnbiTaTeibHble CHTHABI VIS ONpe/IeieHHs abCOMOTHOMN MOrpeIHOCTH BOCIIPOH3Be-
JeHui (M3MEpPEeHU) CHIIbI ITOCTOSHHOTO TOKA

[TojuiHanasonsl BocnpousBoaumoe | Tlpeaessl JomycKaeMbIX aOCOMOTHBIX
BOCHIpOM3BeICHUH (M3MEPEHHIH) 3HAYCHHE CHIIBI NOTPEeIIHOCTEH BOCIPOU3BEACHHH K
CHJIBI [IOCTOSSHHOTO TOKa MOCTOSHHOIO TOKa M3MEPEHHH CHIIBI TTOCTOSHHOTO TOKA
;55 ne 1,05 HA
or-10 10 +10 HA " 1
= na 2,05 HA
+10 HA ’
;SS%T:X +1,1 HA
-100 mo +100 HA *
= £2,1 nA
+100 HA ’
U,2 MEA £0,00125 MKA
+0,5 MKA
ot -1 10 +1 MKA kA
- +0,00
e Y 0,002 mxA
=9 MH £0,00275 MKA
+5 MKA
ot -10 1o +10 MxA ET T
+ 4 MKA
+10 MKA e
-50 MKA
ot -100 mo +100 MKA 50 xhA +0,035 MxA
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[NTogmmanazonsl Bocnpoussoaumoe | Ilpenenst qomyckaeMbIX abCOMOTHBIX
BOCIIPOM3BE/IEHUH (M3MepeHmit) 3HAYCHHE CHJIbI MOrPELIHOCTEH BOCIPOU3BEACHUH H
CHJIBI TIOCTOSTHHOT'O TOKA MOCTOSIHHOTO TOKa H3MEPSHHH CHJIBI IOCTOSIHHOIO TOKA
-100 MKA
FETT T +0,045 MxA
0,5 uA £0,0003 MA
+0,5 MA
ot -1 10 +1 MA BT
ST uA +0,0004 mA
st +£0,0035 MA
+5 MA
or-10 o +10 MA 10 MA
T +0,0045 MA
;2% m 0,03 MA
ot -100 1o +100 MA
=0 MA £0,04 MA
+100 MA ’
o +£0,00165 A
+0,5 A
or-l1mo+1 A 1A
ST +0,0018 A
Al £0,003875 A
+0,75 A
or-1,510+1,5A 15 A
+1-,5 5 +0,00425 A
jfi‘i +0,013 A
or-310+3A% Yy
=
i 0,019 A

" Toneko s Mmomudukaumit TH1991, TH1991B, TH1992, TH1992B, TH1931, TH1932.
7 Kpome momudukaumu TH1991C.

5) B okne Input ncroynnKka-u3MepHTENs YCTAHOBUTh HEOOXOIHMOE MPE/IEIBHOE 3HAYCHUE
3alIUTH! OT IEPEHANpPAKEHHSL.

6) BocipousBecTH YCTAHOBJICHHOE 3HAa4YE€HWE CHIIBI [MOCTOSHHOTO TOKa, HaXKaB
nocnenoBarenabHo kHonku Auto m CH1 (CH2).

7) @uKCHPOBaTh U3MEPEHHBIC 3HAYCHHS CHIIBI MOCTOSHHOTO TOKA 5, Ha JHMCILICE HCTOY-
HHUKa-U3MEPHUTES.

8) ®UKCHPOBATh 3HAYEHWUS CHJIBI TMOCTOSHHOTO TOKA [, M3MEPEHHBIC MYJIBTHMETPOM
3458 A wm mynbTuMeTpoM HbpoBsiM Fluke 8846A.

9) PaccunTaTh 3HaYeHHs abCOMIOTHOM MOrPEIHOCTH BOCHIPOH3BEICHUH (M3MepeHHH) CH-
JIbl IOCTOSIHHOTO TOKA No Gopmysie (2), npuBeaeHHO# B paszene 11.

10) Jlns momudukamumit TH1992, TH1992A, TH1992B, TH1931, TH1932 noBroputs
onepauuu 4) — 9) 1 BTOpOro H3MepruTEILHOTO KaHasa.

11 NIOATBEPXKXJEHHUE COOTBETCTBUSA CPEJICTBA W3MEPEHUMU
METPOJOI'HYECKHUM TPEBOBAHHSAM

11.1 Pacuer abGcomoTHON NOTPEIIHOCTH BOCIIPOM3BEICHMH (H3MEpeHHH) HalpsKEeHUs 110-
CTOAHHOI'0 TOKa NPOBOAMUTE 110 (hopmyite (1):

U= Uaocnp (uam) — Usr, (1)




i€ Ugocnp (usm) — 3HAYEHHE HANPSAKEHHA MIOCTOSHHOIO TOKA, BOCIPOU3BEACHHOE (H3Me-
PEHHOE) HCTOYHHKOM-H3MepHTeleM, B;
U,r — 3HaueHHe HaNpsKeHHs MOCTOSHHOTO TOKa, H3MEPEHHOE MyJIbTUMETpOM 3458A, B.

11.2 PacueT aBcomroTHON MOrPELIHOCTH BOCIIPOM3BEACHHH (M3MEPEHHMIT) CHIIBI MOCTOSH-
HOI'0 TOKa IPOBOJMTS 1o hopmyre (2):

I= ‘,Bocnp (u3m) — 131': (2)

7€ Igocnp (usm) — 3HAYEHHE CHITBI IOCTOSHHOTO TOKA, BOCTIPOM3BEICHHOE (H3MEPEHHOE) HC-
TOYHHKOM-H3MEPHTENEM, HA (MKA, MA, A);

I, — 3HaYEHHE CHIIBI IIOCTOAHHOIO TOKA, H3MEPEeHHOe MYIbTHMETpOM 3458 A wnu Mynb-
TuMeTpoM IudpoBeM Fluke 8846A, HA (MKA, MA, A).

HcToYHUK-H3MEpHTENb MOATBEPKIAET COOTBETCTBHE METPOJIOTHYECKHM TpeOOBaHHUAM,
YCTaHOBJIEHHBIM TTPH YTBEPXKICHUH THUIA, SCITH:

— MOJIyYEHHBIE 3HAYCHHs a0COMIOTHOH NOTPEIIHOCTH BOCIPOHM3BEACHHH (M3MEpEHHIH)
HAMpPsHKEHHs MOCTOSHHOTO TOKAa HE NPEBBINAIOT IIPE/ie/IOB, YKa3aHHBIX B Tabmmue A.1, A.2 Ilpu-
JIOKEHHS A;

— IOJIy4eHHbIE 3HAYeHHs a0COMIOTHON NOTPEIIHOCTH BOCIPOM3BEACHUH (HM3MepeHwi)
CHJIBI MOCTOSHHOTO TOKa HE TIPEBBINIAIOT TIPEENoB, yKa3saHHBIX B Tabmuue A.3, A.4 Ilpunoxe-
HHA A.

Ilpu HeBbmMOJHEHHH MO00TO M3 BBILENEPEYUCICHHBIX YCJIOBHH (KOrga HCTOYHHK-
H3MEPHTE/Ib HE MOATBEPXKIAET COOTBETCTBHE METPOJIOTHYECKUM TpeOOBaHMsAM), IOBEPKY HCTOY-
HHUKa-M3MEPUTEIIS NIPEKPALLAIOT, PE3YIbTaThl I0BEPKH IPU3HAIOT OTPHUIATETBHBIMH.

12 O®OPMJIEHHME PE3VYJIBTATOB ITOBEPKH

12.1 Pe3ynbTarel NOBEPKH HCTOUHHKA-W3MEPHTEIs MOATBEPKIAIOTCS CBEICHUAMHU, BKITFO-
yeHHbIMU B DeaepaibHblii HHGOPMALHOHHBIH (QOHI Mo 00ecrneYeHuI0 eIMHCTBA U3IMEPEHHH B CO-
OTBETCTBHH C MOPAIAKOM, YCTAHOBICHHBIM JICHCTBYIOIHM 3aKOHOAATEILCTBOM.

12.2 Tlpu mpoBe/ieHHH MOBEPKH B COKPAIEHHOM 00BeMe (B COOTBETCTBUH C 3aABJICHHEM
BJIAJIENIbIIA CPEJICTBA M3MEPEHHI) B CBEJCHHUSAX O NOBEPKe yKasbIBaeTcs WH(MOpMaNMs, 11d KakuX
H3MEPHTE/IbHBIX KAaHAIOB, H3MEPAEMBIX BEJIMYHH H TMOUTHANA30HOB U3MEPEHHH BBINOJHEHA [10BEp-
Ka.

12.3 Tlo 3agBneHHIO BIANENbIa HCTOYHHKA-U3MEPHTENs HIIH JIMLA, [IPEACTABHBILETO €ro
Ha TIOBEPKY, MOJIOKHTENbHbIE Pe3yJbTaThl NOBEPKH (KOIAa HCTOYHHK-H3MEPHTENb MOATBEPKIAALT
COOTBETCTBHE METPOJIOTHYECKHM TpeGoBaHMsAM) 0QOPMISIOT CBHACTETLCTBOM O MOBEPKE 110 pop-
M€, YCTaHOBJICHHOH B COOTBETCTBHHM C ACHCTBYIOIIMM 3aKOHOATENBCTBOM, H (MJIH) HAHECEHHEM Ha
MCTOYHHK-U3MEPHUTEIIb 3HAKA MOBEPKH, H (MJTH) BHECEHHEM B MAcCropT HCTOYHHKA-H3MEPHUTE/Is 3a-
[IHCH O MIPOBEICHHOMH MOBEPKE, 3aBEPSEMON TIOMHUCHIO NTOBEPUTENISE H 3HAKOM MOBEPKH, C yKa3aHH-
€M JaThl TOBEPKH.

12.4 Tlo 3asBneHHIO Blajie/blla UCTOYHHKA-U3MEPHTENIS HIIH JIMIA, TTPEJCTABUBLIErO €ro
Ha TI0BEPKY, OTPHIATe)IbHBIe Pe3y/IbTaThl IOBEPKH (KOT/1a HCTOYHHK-H3MEPHTEIb HE IOATBEPKIAACT
COOTBETCTBHE METPOJIOrHYECKHM TpeOOBaHHAM) O(GOPMIAIOT H3BEIIEHHEM O HCIPHIOAHOCTH K
NPYMEHEHHIO CPEJICTBA M3MepeHuii mo GopMme, YCTAaHOBICHHON B COOTBETCTBHH C JEHCTBYIOIINM
3aKOHOIATENTHCTBOM.

12.5 I1poTOKOJIBI MOBEPKH HCTOYHUKA-U3MEPHTENS 0QOPMIAIOTC

0 1pou3BONBHON (op-
Me.

Texnmueckuit upektop 000 «HULL «DHEPT'O» Kazaxos I1. C.

Beayuwit umkenep 000 «HULL «DHEPT O» I'nopranse C. P.



Ta6muia A.3 — MeTposiornyeckue XapakTepHCTHKH B PeKHME BOCIPOU3BE/ICHUH (M3MEPEHHUIH) CHIIBI MOCTOAHHOTO ToKa /utd Moudukaunii TH1991,
TH1991A, TH1991B, TH1991C, TH1992, TH1992A, TH1992B

JlnanazoH BOCIpOU3BeIeHHH

IToymana3sonsl

[Ipenensl nomyckaemoii abcomoTHoi no-

Mosnpukauns | (M3MepeHuii) CHIbl IOCTOAH- | BOCHpPOU3Be/IeHHi (u3mepenuit) | PaspsHocTs I'PEUIHOCTH BOCIIPOU3BEIECHHH (M3MEPEHU)
HOT'0 TOKa CHJIBI IIOCTOSIHHOI'O TOKa CHJIBI TOCTOSHHOI'O TOKA
or -10 go +10 HA 0,00001 HA +(0,20-7+ 0,05) HA
-100 mo +100 HA 0,0001 HA +(0,02:7+ 0,10) HA
ot -1 10 +1 MKA 0,000001 MmxA +(0,0015-7+ 0,0005) MxA
ot -10 mo +10 MKA 0,00001 MxA +(0,00025-7+ 0,0015) MmxA
;‘}} gg; ot -100 10 +100 MKA 0,0001 MKA +(0,0002-7 + 0,025) MKA
TH1991B or-3 10 +3 A ot -1 no +1 MA 0,000001 mA +(0,0002-7 + 0,0002) MmA
TH1992B or -10 o +10 MA 0,00001 mA +(0,0002-7 + 0,0025) mA
or -100 g0 +100 MA 0,0001 MmA +(0,0002-7+ 0,02) MA
or-1 g0 +1 A 0,000001 A +(0,0003-7+ 0,0015) A
or-1,5m0+1,5A 0,000001 A +(0,0005-7+ 0,0035) A
or -3 10 +3 A 0,00001 A +(0,004-7 + 0,007) A
-100 no +100 HA 0,0001 HA +(0,02-7+ 0,10) HA
ot -1 10 +1 MKA 0,000001 MxA +(0,0015-7+ 0,0005) MmxA
ot -10 10 +10 MKA 0.00001 MxA +(0,00025-7+ 0,0015) MxA
o1 -100 go +100 MxA 0,0001 MmxA +(0,0002-7 + 0,025) mxA
TH1991A A 55 AR or -1 10 +1 MA 0,000001 MmA 4+(0,0002-7 + 0,0002) MA
TH1992A s & ot -10 10 +10 MA 0,00001 MA +(0,0002-7 + 0,0025) MA
ot -100 o +100 MA 0,0001 MA +(0,0002-7+ 0,02) MA
ot -1 no +1 A 0,000001 A +(0,0003-7+ 0,0015) A
or-1,5m0 +1,5 A 0,000001 A +(0,0005-7 + 0,0035) A
or-3 10+3 A 0,00001 A +(0,004:7+ 0,007) A
or -1 1o +1 MKA 0,000001 MxA +(0,0015-7 + 0,0005) MmxA
ot -10 1o +10 MKA 0,00001 MxA +(0,00025-7+ 0,0015) MxA
ot -100 o +100 MKA 0,0001 MkA +(0,0002-7 + 0,025) MmxA
TH1991C or-1,5 o +1,3A or -1 10 +1 MA 0,000001 MA :I:EO,UOOZ!-&- o,oﬁ)z) A
or-10 jo +10 MA 0,00001 MA +(0,0002-7 + 0,0025) MA
ot -100 go +100 MA 0,0001 MA +(0,0002-7 + 0,02) MA
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JlnanaszoH BOCIIpON3BE/ICHHH ITopmanasonsl [Ipenensl qonyckaemoi abcomoTHOMN 10~
Moudukanus | (A3MEPEHHI) CHIIBI IOCTOAH- BOCIIPOU3BEICHUI (M3MEPEHHI ) Pazpsianocth I'PENUTHOCTH BOCTPOU3BEACHUH (M3MEpeHHIT)
HOTO TOKA CHJIBI IOCTOSHHOI'O TOKa CHJIBI NOCTOSHHOTO TOKA
or-1 g0 +1 A 0,000001 A +(0,0003-7+ 0,0015) A
or-1,5 mo +1,5 A 0,000001 A +(0,0005-7+ 0,0035) A

[Tpumeyanue — [ — BOCTIPOM3BE/ICHHOE (M3MEPEHHOE) 3HAYCHHE CHIIbI MOCTOAHHOIO TOKA MO MOAYJIIO.

Tabnuna A.4 — MeTpojiorHdecKkne XapakTepucTHKH B PEXKHME BOCIPOM3BEICHUI (H3MEPEHH) CHIIbI TOCTOSHHOIO ToKa Juist Moaupukaimii TH1931,

TH1932
JlnanaszoH BOCIIPOH3BE/IE- ng;ﬁiiii;%:ﬂﬁ S RIOCTS [Tpenensl nonyckaemoi aGCOJEI{)THOI‘:I no-
Mopudukauus |  Huli (H3MEPEHHH) CHITBI (M3MepeHHii) CHIIbI | BOCIIPOM3BE/ICHHS | M3MEPECHUs TPERINOUTI POCHIPONRRCRRHIE | FsMepe-
MOCTOSHHOT'O TOKA g HHIA) CHJIBI TIOCTOSHHOI'O TOKA
MOCTOSHHOI'O TOKA
ot -10 50 +10 HA 0,00001 HA 0,001 vA +(0,20-7 + 0,05) HA
-100 go +100 HA 0,0001 HA 0,01 HA +(0,02:7+ 0,10) HA
ot -1 1o +1 MKA 0.000001 MmxA | 0,0001 MxA +(0,0015-7 + 0,0005) mxA
ot -10 10 +10 MKA 0,00001 MxA 0,001 MxA 4+(0,00025-7 + 0,0015) MmxA
ot -100 10 +100 MKA 0,0001 MxA 0,01 MxkA +(0,0002-7 + 0,025) MmkA
m:gg ; oT-3 1043 A ot -1 10 +1 MA 0.000001 MA | 0,0001 MA £(0,0002-7+ 0,0002) MA
ot -10 g0 +10 MA 0,00001 MA 0,001 MmA +(0,0002-7+ 0,0025) MA
ot -100 n0 +100 MA 0,0001 MmA 0,01 MA +(0,0002-7 + 0,02) MA
or-1 o +1 A 0,000001 A 0,0001 A +(0,0003-7+ 0,0015) A
or-1,5 10 +1,5 A 0,000001 A 0,0001 A +(0,0005-7 + 0,0035) A
ot -3 10 +3 A 0,00001 A 0,001 A +(0,004-7 + 0,007) A
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NPUJITOKEHHUE A

OcHoBHbBIC METPOJIOrHYeCKHEe XaPAKTEPHCTHKH HC’I‘O‘IHHKUB-HBMCPHTCJ]Eﬁ

+(0,00015-U + 0,005) B
+(0,00015-U + 0,05) B +(0,00015-U+0,05) B

Tabmua A.1 — MeTposioriyeckue XapakTepUCTHKH B PEXKHME BOCHPOM3BEICHMI (M3MEPEHHI) HANPSHKEHUs IOCTOAHHOIO TOKA JUIS MO pHKaIMii
TH1991, TH1991A, TH1991B, TH1991C, TH1992, TH1992A, TH1992B
JlnanazoH BOCHPOU3BEICHUH [Tojutnana3zonsl Ipenens qonyckaeMoit abcomoTHOM 10~
Moaudukanms (u3MepeHuit) HanpsHKEHHs BOCTIpOM3Be/IeHHi (M3Mepenuit) | PaspagHocTs IPEIIHOCTH BOCIPOU3BEACHHH (M3MepeHuit)
MOCTOSAHHOI'O TOKa HAIPSKeHUs TTOCTOAHHOIO TOKa HaNpsHKEHHUs IOCTOAHHOIO TOKa
TH1991 ot -200 no +200 mB 0,0001 MB +(0,00015-U + 0,225) mB
il Sia s 2n0+2B 0,000001 B 0,0002 000
oT -2 J10 ; (0, U+ 0,00035) B
Lltel ot 200 710 +200 B ( )
TH1992 ot -20 10 +20 B 0,00001 B +(0,00015-U + 0,005) B
TH1992A
TH1992B or -200 no +200 B 0,0001 B +(0,00015-U + 0,05) B
ot -200 1o +200 MB 0,0001 MB +(0,00015-U + 0,225) MB
or-210+2 B 0,000001 B +(0,0002-U + 0,00035) B
TH1991C ot -60 10 +60 B
ot -20 no +20 B 0,00001 B +(0,00015-U + 0,005) B
or -60 o +60 B 0,0001 B +(0,00015-U+ 0,05) B
[Tpumeuanue — U— BOCTIPOW3BE/ICHHOE (M3MEpPEeHHOE) 3HAYCHUE HATNIPSIKEHUA MOCTOAHHOIO TOKA 10 MOAYJIIO.
Ta6muua A.2 — MeTponornueckue XapakTepHCTHKH B PEXKHME BOCIIPOH3BE/ICHUHA (M3MepeHHIT) HAIPSHKEHHA TIOCTOAHHOTO TOKA U1 MOAHDHKaIIHii
TH1931, TH1932
JlnanasoH BOCHpoO- [Toamanasonsl Pa3ps/HOCTh [Tpenensl gonyckaemoii abcoOTHOMH MOrpelHOCTH
u3Be/IeHnit (n3me- BOCITPON3BEACHUMH i .
Moaudukanms peHMit) HarnpsKe- (M3MepeHHit) BOCITPOH3- —— RRENpOMERCRSHHS, IR HAMEPEHTT
HUS MOCTOSHHOTO | HaNpPsXEHHS 110CTO- BEJACHHUSA IMEESRRS HERIA HROPERCRR DOCTULSN0:
i pI———— MOCTOSAHHOTO TOKA ro TokKa
ot -200 n0 +200 MB | 0,0001 MB 0,01 MB +(0,00015-U + 0,225) MB | £(0,00015-U + 0,225) mB
TH1931 o1 -200 10 4200 B or-2 10 +2 B 0,000001 B | 0,0001 B | £(0,00015 U+ 0,000225) B | +(0,0002-U + 0,00035) B
TH1932 i ot -20 no +20 B 0,00001 B 0,001 B +(0,00015-U + 0,005) B
ot -200 0 +200 B 0,0001 B 0,01 B
[Ipumeuvanue — U — BOCNPON3BE/ACHHOE (M3MepeHHOe) 3HAYCHUE HANPAKEHHUS OCTOAHHOIO TOKA M0 MOAY/IIO.




