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Hacrosiias MeTOAMKa TIOBEPKK PacrpocTpaHaeTCs Ha CpeNCTBO M3MEPEHUH
«[TpeobpasoBaTenb UMITYJIBCOB CUIIBL TOKA rpo30BOro paspsia M3MepHUTeIbHbIN
WMl TP — 120» (VII) u ycraHaBNMBaeT METObl U CPEACTBA ero rMepBUYHON W
[epUOIMIECKOM MOBEPKH. WIT CcOCTOUT W3 TEPBHUYHOrO M3MEPUTEILHOTO
npeobpazoBare’s (IIUIT), penuTens — HANPSDKEHUS (JH), omnTH4ecKoro
npeodpaszoBareis (OI1), 6oka (poTonpueMHMKa (BDTT), U3MEPUTEIILHOTO Kabens

(9]

U OMTHUECKOH JTMHUH CBSA3M. MeKNOBEpOUHbIM HHTEPBAT TPH roja.
1 Onepauuy MoBepKy

1.1 Tlpu npoBeleHUK MOBEPKU JOUKHbI BBITIOJIHSATHCSL  OlepaLuu,
ykaszaHHble B Tabnuue 1.

Tabnuua 1.
HaumeHnoBaHue onepaunm Homep nynkra | IlpoBeienue orepanui
METOIMKHI [pn [Ipu
MOBEPKHU HIepBUUHOM NepUoUIECKOH
MOBEPKE MOBEPKE
BueurHui 0cMOTP Vel Ja Ia

Ja Ia

Ja Ha

OmnpoboBaHue

| Onpesenenne ko huunenTa

| 11peoGpasoBaHMs U 01 PELHOCTH
KO3 puuenTa 1peodpasoBaHUs
Ornpejie/icHUE BPEMEHH HapacTaHhs 7.4 Ha
[1IepeXO/THON XapaKTepUCTHKN

Onpe/ieeHUE U TEILHOCTH T2
repexoHOi XapakTepucTUKH

2 CpencTBa MOBEpPKH

Ja

2.1 Tlpu mpoBeaeHHH MOBEPKU  JIOJDKHBI NPUMEHATLCS  CPEACTBA
U3MepEeHUH, yKa3aHHBIC B tabmuue 2.1.



Tab6nuua 2.1
Howmep
Iy HKTa
JOKyMEHTa
110 HOBepKe

73,74

HanmeHoBaHue pabouMX STaTOHOB MM BCIIOMOTATC/IbHBIX
cpescts mosepku. Homep JIOKyMEHTa, periaMeHTUPYIOLIEro
TexHUUeCKHe TpeboBaHus K paboInM dTaloHaM MK
BCIIOMOTATENbHBIM cpejicTBaM. Pa3psij 1o rocy1apcTBEeHHOM
[IOBEPOUHOI cXeMe U (MJIH) METPOJIOTHYCCKUE 1 OCHOBHBIE
TEeXHUUYECKUE XapAKTEPUCTUKH
[OCT 8.540-93
Jlrarna3onbl MAaKCUMaIbHbBIX 3HAYCHUH HAIPSKEHHOCTEH
MMITYJIbCHBIX DJIEKTPHUYSCKOro W MarHuTHOrO oJiei,
BOCITPOM3BO/IMMBIX STAIOHOM TIPH UMITYJILCAX
AKCITOHEHIMAIbHOM (OPMBI (0ZHOKPATHAbIH pexuM) €
JUTHTEIBHOCTBIO (DPOHTA UMITYJIbCA HE 6osee 8 He na yposHe 0,1-
0.9 0T MaKCHUMaJIbHOTO 3HAYCHHUS 1 [OCTOSIHHOM BpeMEHH criaza
nMITysibca He Menee 150 MKC, CocTaBIsioT 10-200 kB u
25-500 A/m. Jluarazonbl MaKCUMallbHbIX 3HAYCHUU
HAIIPSKEHHOCTEN MMITYJIbCHBIX JJIEKTPUICCKOTO 1 MarHuTHOIO
HoJieit, BOCIPOM3BOIMMBIX 9TaIOHOM IPH UMIIYJILCaX
crynenuaroit opmbl (OLAHOKPATH bIil WJIM [IEPUOTUUCCKIN
PEIKUMBI) C JUIMTEIBHOCTBIO OT 10-100 nc na yposue 0,5 0T
MAKCHMAILHOI'O 3HAUEHUS COCTABIISAIOT!
50-100 kB/M 1 130-250 A/M — npu JUTUTEIILHOCTH ¢ponTa
pMIyJIbea He Oonee 1,5 HE; 0,02-50 kB/m 1 0,05-130 A/m —1iput
JuTenbHOCTH (PpOHTA HMITYJIhca He Doiee 1,0 ue;
0.13-6,5 kB/M u 0,35-17 A/M — TIpH JUIMTENILHOCTH dponTa
pmyibea He 6onee 0,5 HC; 20-130 kB/Mm 1 0,35-17 A/m - ipu
JUTHTETLHOCTH (PPOHTA MMITYJIbca He Doliee U3 He.
['panuitbl HCTT He JI0JDKHbBI HPEBBILIATE: -IPH HMILYIbCax
SKCIOHEHMANBHOM (popmbl: 1 %o - JUIsl 2JIEKTPUIECKOrO HOJIL, 2
% - I MACHUTHOTO TOJIA; ~[IPH UMITYJIbCax CTYNEeHYaTOM
dopmbI: 3 % - sl 2JEKTPUIECKOTO TOJIsA B HarasoHe 20-260
B/Mm;
3 % - JUTsl BIEKTPUUECKOTO MOJIsA B Mara3oHe
0.26-100 kB/M; 4 % - uist MarHUTHOTO TIOJIA B IMANa30HE 0,05-
0,7 A/m: 6 % - st MATHATHOTO MOJIA B nmarazone 0,7-250 A/m.
Jlnanaszon KOAQQUUMEHTOB OTKIOHCHMS SmB/nen - 5B/nen,
[OrPEIIHOCTh N3MEPEHHS AMILIUTY IHO-BPEMEHHBIX TIApaMETPOB
He GoJiee 3%; marna3oH ko3QGuIEeHTOB pa3BepTKH 1 HC/nen —
10 ¢/nen., onoca mpoiryckanus 100 MI 11; KOIMYECTBO
KaHaos- 2; BxozuHoe conporusienne 1 MOwm /50 Om.

PekoMeHIyeMbIC
CpeJICTBA MOBEPKH

[ocytapeTBeH b
crieaibH bl
STalloH eJIMHHIL
MaKCUMaJIbHbIX
3HAUECHHUH
HarpsUKEHHOCTCH
HMITYJILCHBIX
HNEKTPUUCCKOTO

MarHmuTHOI'O Moaeh

['DT 148-93

G poBoOH
3aroOMHHAIOLLM I
Tektronix TDS220

7.3.74.75

JlnanasoH yCTaHOBKU aMILIMTY/(bI HA 50-omuoit Harpyske ot 0,01
10 10 B. [lorpetHocTh yCTaHOBKM aMIUIUTY bl HE 6ostee £0,01
B. JIAnTenbHOCTD BHIXOJHBIX HMITYIIHCOB OT 50 uc ao 1 c.
JlMTeabHOCTh (PPOHTA M Cpe3a BBIXO/IHBIX UMITY/IECOB HE bosee

10 HC.

["'enepartop

UMITYJILCOB TOUHOH |

aMIUITy bl 1'5-75

HOHyCKaeTCH MPUMEHSTD apyrue cpeacrBa H3M€p€HHfI, aHaJJOr'M4YHbIC

YKa3aHHbIM
napamMeTpoB

B Tabnune 2.1,
¢ TpeOyeMoii TOUHOCTbIO.

oOecrieurBarolime MU3MEpeHUsd COOTBETCTBYHOLIMX

|
|

|
|
|
|

|
|
|
1

]



3 TpeboBanus K KBaaupuKaHU nopepuresien

3.1 K mpoBeJeHHIO TOBEPKM JOIMYyCKAOTCAH auLa, MUMeEroLue  OIbIT
SKCTUTyaTalliy UCIIOIb3yeMbIX MPH MOBEPKE CpeJICTB U3MEpEeHHH, O3HAKOMIICHHBIC
¢ HacTosIeil METOJUKON MOBEpKU U C SKCITyaTallMOHHOH JOKyMEeHTaluel Ha
MCIIOJIb3yeMble CpeACTBa M3MepeHU 1 UMEeTb yI0OCTOBEPEHHUE MOBEPUTENIEN.

4 TpeboBanus 0€30NaCHOCTH

4.1 K mpoBesieHHIO MOBEPKM JOMYyCKAIOTCA JINLA, MpOILEIINE BBOAHbIA
WHCTPYKTaX W MMEOLIHME YNOCTOBEPCHNC KBaNU(PUKALIMOHHOM IPYIIbl Ha HPABo
paboTbl C 2JIEKTPOYCTAHOBKAMH nanpsokennem g0 1000 B.

4.2 Ilpu npoBeACHUH JCTIBITAHHME HEOOXOAUMO COOI0AaTh TPeOOBaHMs

6eszonacuoctu no 'OCT 12.2.006-84.

5 YcoBusi NoBepPKU

5.1 Ilpm mnpoBeaeHHH [OBEPKH JOJDKHDI COOJIOAAThCs  CIEAYIOLLME
YCIIOBUS:

- TemriepaTypa OKpYKaloLIero BO3ayxa, °C 2015

- OTHOCHTEJIbHAS BIAKHOCTH, %, He Oonee 80

- atmocdepHoe aaBnenue, klla 87-107
- HanpsKeHKe MUTAoLIEH 21EKTPOCeTH, B 22022
- yacrtoTa, [ 11 501

6 IMoaroToBKa K noBepke

6.1 TlposepbTe HamuuuMe CPEACTB  MOBEPKH no rtabnuue 2.1,
YKOMIJIEKTOBAHHOCTb  UX JOKyMeHTauueil M HEOOXOAMMBIMH - IJIEMEHTAMN
COEIMHEHUHM.

6.2 Wcrosnp3yemble CpeacTBa TOBEPKHM  pasMECTHTE, 3a3eMJIMTE U
COeMHUTE B COOTBETCTBUM C TPEOOBAHUAMM HX TeXHUYECKOU JTOKyMEHTALUH.

6.3 TloaroToBKYy, COEIMHEHHE, BKIIOYEHWE W HPOrPeB [IOBEPSAEMOTO
cpeAcTBa W CPENCTB TOBEPKH, PEerHCTPalMio nokazaHuil W apyrne padoTbl 110
[10BEpPKE [POU3BEANTE B COOTBETCTBUHU € JIOKyMeHTalldel Ha yKazaHHbIe CPeICTBA.

7 IlpoBesenue MOBEPKHU

7.1 BHewHU OCMOTP.
BHeLHUM OCMOTPOM JOJDKHO OBITH YCTaHOBJICHO:
- HaJau4dMe MapKUpOBKH,
. COOTBETCTBME KOMILIEKTALMY TPeOOBAHUAM JOKYMECHTALMH,
. HajMuMe DKCIUIyaTalMOHHOW JOKyMEHTaluu U CBEJIEHUM O pe3ylibTarax
rpeiblayLei MOBEpKU Ui PeMOHTA.



7.2 OnpoOoBaHue

721 VYecranasnusator [IAIT (puc.l) B pabouyl0 30HY TreHeparopa
umnynbeos Toka (I'MT) u3 cocrasa [ocy1apcTBEHHOIO CIELHMaNbHOro STaloHa
eAMHUL MaKCUMaJbHbIX 3HauYeHUU HANPSUKEHHOCTEN MMITYJIbCHBIX
3JEKTPUUECKOr0 W MarHMTHOIO noneit AT 148-93 (I'CD). Opuentauuto [N
OCYILECTBIISIOT B COOTBETCTBMU C PO rakuM 00pa3oM, 4TOOBI MMITYJIBCHI Ha
Bpixoze MIT uMesu MooKUTEIbHYHO MOIAPHOCTD. Coemunsitor Beixoa I npu
MOMOILM M3MEpUTENLHOro Kabenst M3 KOMIUIeKTa UIT co BXOAOM JejuTens
HaNpSUKEHWs, @ ero  BbIXOJ  MOJCTBIKOBBIBAIOT KO BXOJy ONTHYECKOIrO
npeodpaszoBaTes. OnTuuecKnii npeodpazoBatTeib ¢ MOMOLBIO OTITUYECKOW JINHWH
CBS3M COCIMHSIOT CO BXOJOM Onoka (OTONPUEMHUKA, BBIXOA KOTOPOIO
coenuHaror 1mpu  momomu  S0-oMHOH [IPOXOJ[HOIl HArpy3kud €O BXOJOM
ocnorpada Tektronix TDS220. YcranasmupaioT AMIUIATYY MMITYJIbCOB CHJIbI
toka B TUT ~ 1 KA, ucmnojip3yss IeHEpaTop 2 ¢ [IATENBHOCTBIO (POHTA
AMOYIECOB  typry~10 HC. 1IpOBOIAT PErHCTPALIIO MMIIyJIbCOB € BbIXOAA
(oTormpruemMHUKa Ha IKpaHe ocummnorpada Tektronix TDS220.
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Pucynok 1 — Cxema onpobosanust MIT ['P-120

7.2.2 Pe3ynbTarhl OMNPOOOBAHMS CUNTAIOT MOJIOKUTEIBLHBIMHU, eclii Ha
sKpaHe oclLiorpada HabIIOAArTC UMITYJIbCI JUIUTEJIBHOCTBIO ~25 MKC U
AMILTHTY 14 TTAPa3UTHBIX KoneGaHuii Ha BepUIMHE pernCTPUPYEMbIX UMITYJIbCOB HE
oonee +10%.

B ciydae, eciad ammiudTyaa NapasuTHBIX KonebaHui Ha BEpUIMHC
pEruCTPUPYEMBIX HMITY/IbCOB  IPEBBIIACT + 10 %, mNpUHAMAKOT MeEpbl K
BBISIBJICHUIO MCTOYHMKOB DJIEKTPOMArHUTHBIX MOMEX M IMPOBOMIT paboTbl 110
yMeHbBIIEHHIO UX BIMSHUSA Ha PETUCTPUPYIOLIYTO arnmaparypy.



7.3 Onpenenenne Kod UIMEHTA npeoOpa3oBaHusi M TIOTPEILHOCTH
ko>(puLIMeHTa TTPe0dpasoBaHUS
73.1 KoapduureHT npeodpazoBaHust UIl TP-120 onpenelsitoT 1O

dopmyiie:
Knp = Knpﬂl/ll’l X Knp.IIH X Knp.BOJ'lC 5

rae: Kypnun - K03 PULUHEHT npeobpa3oBaHusi MEPBUIHOTO U3MEPUTENILHOTO
npeobpasosarens [TUIT;
Kipan - KOIpQUUHEHT npeoGpa3oBanus Jie/UTells HalpsKeHN JIH:;
Kopposc - Koadduuuenta npeoOpazoBaHms ONTHYECKOro npeoOpasoBare’id
COBMECTHO C OJIoKOM (OTOTIpUEMHUKA U OTNITUYECKOW JMHHCH
cesizu (BOJIC).

7.3.2 Jlns omnpeneienus Kod(pduIueHTa MpeoOpa3oBaHus MEPBUHUHOIO
H3MEPUTENILHOTO Tpeodpa3zoBaTelis (puc.2) ycTaHaBJIMBAIOT €ro B pabouyro 30HY
rerepatopa MMIIYJIbCOB TOKa W3 cocTasa [ocyaapcTBEHHOrO  CMELHalbHOTO
yrajoHa eJAMHML MAKCHMAIbHBIX 3HAYCHUH HANpPSYKEHHOCTEW  UMITYJIbCHbIX
31eKTPUYECKOro ¥ MarHUTHOTO noneit TOT 148-93. Coeaunsttor Beixon TTAIT ¢
[IOMOILIBIO M3MEPUTENIBHOrO Kalells U3 KOMIUIEKTa UIT 1 50-0MHO¥M MPOXOAHOH
Harpy3ku ¢ IEpPBbIM BXOJOM ocnnorpapa Tektronix TDS220. IloacoeanHsior
npu momowmy 50-0MHOTO xabenss u 50-OMHOI TPOXOJHOM HArpy3KH BbIXO/
KOHTPOJILHOTO TOKOBOIO MLIYHTA (KTIL) u3 cocrasa I'MT ko BTOpOMY BXOLY
ocuminorpada Tektronix TDS220. YcTaHaBIMBAOT aMILIMTY Y MMITYJIbCOB CHJIb
toka B TUT [y~300 A, ucrnojib3ys reHeparop [2 ¢ AIUTENBHOCTHIO (PpoHTa
HMITYJIBCOB typr2~10 HC. 1IpOBOIAT OAHOBPEMEHHO PErMCTPALMIO UMITYIIbCOB €
goixona TTIMIT u ¢ Beixopa KTIL Ha skpaHe ocumnorpaga Tektronix TDS220.
[IpoBOJST H3MEpeHUe HanpsokeHuit Uy, Ha BBIXOIE [MAT], U,y mun MApa3UTHBIX
KojebaHuii Ha BeplIMHE HMIyJbca Ha BbIXOAC [IMIT u U, Ha BbIXOJE
KOHTpPOJILHOrO TOKOBOTO LIYHTA C MOMOLLBIO MapKEPOB ocumtorpada Tektronix
TDS220. OnpenessitoT aMILIMTY Iy MMITyJibca CUJIBI TOKa I 1, BOCIIPOU3BOJAUMOIO
B ['UT no gopmyie:

Ilﬁl/lT & UKTUJ / Kl('l'lll

rie: K., - K03pduireHT npeodpasoBaHus KOHTPOILHOIO toxooro wynta KTILL
KoapduieHnt npeodpazoBaHus [TUIT onpenenstoT o hopmyJe:

Knp.l’ll/ﬂl: Umm / Il UT
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Pucynok 2 — Cxema uccie10BaHus ITUIT UITTP-120

OrnucaHHble BbIIIE H3MEpPEHUs IMPOU3BOIAAT JACCiATbh pas. 3a pe3ynbTatr
M3MepeHus  Kod(ppuiMeHTa npeoopazoanns  [IUIT  npuHUMAIOT — CPEAHCE
apu(METUUECKOE MOJTyUEHHBIX PE3YJIbTATOB, OTIPECIHEMOC o gopmyJie:

10

Z K 7P 1n
=1

K. =
np [ >
10

rie Ky, - i-il pe3ynpTaT HaOJoACHHS.

OnpejesieHue cily4yaiHOM MOrpelHOCTH.
Cpeanee  KBaJpaTH4eckoe — OTKIOHCHME (CKO) pesyapraTa  M3MEpeHHs
ko puiiMeHTa Npeodpa3oBaHus Kiip un OUEHUBAIOT 11O dopmye:

n — B
Z (Kr//) .~ K///’ T1HIT )

S(K/'//'/////n) == n(n—l)

LTEs:

Kyip pun - pe3ysibTar u3MepeHus, orpejieNieHHbIN paHee;

Kyip i - 1-1 pe3yabTaT HaOJFOICHUH;

n - yucno nabstonenuii (pasto 10).

JloBepHUTENbHbIE TPAHULLbI CITy4aiiHOW MOTPEIHOCTH Pe3yIbTaTa u3MepeHus
(Ge3 yueTa 3HaKa) Ko, TPH JIOBEPUTEILHON BEPOSITHOCTH P=095un=10
HaXOJAT 110 popmyJie:

100%
&y iy = 2,262 S(Km) i ) ' ’7—d0

TP .1



[TorpelHoCTb, 00yCIOBIEHHYO MapasuTHRIMH KoJjeOaHMusIMH Ha BepLIMHE
HMITYJTbCa TTPH OTPEIeEHHI aMILITUTY bl UMITYJIBCA HarpsbKeHKs Ha BbIXOJIC [TATT
OMpezesioT o popmyJie:

Quorn = Unun / 2XUnun

733 Jlis ompeneleHus Kod(uIMeHTa npeoOpazoBaHusl JeNUTeIls
HATIPSKEHHs TI0JICOEIMHSIOT K ero BXOAY HpH HOMOLIH 50-omMHOr0 KabeJist BbIXO
reHepaTopa MMITyJIbCOB To4noi ammnTyasl ['5-75. Beixoa JIH npu noMoLin 50-
oMHOrO Kabens W 50-OMHON HPOXOAHOM HArpy3Ku COCIMHIIOT CO BXOA0OM
ocipastorpaga Tektronix TDS220. YcTaHaBIMBaKOT aMIUIMTY Ly UMITYJIBCOB Urs7s
na Bbixoje redeparopa I'5-75 9,999 B. lIpoBOASAT perucrTpaiio MMITYJIbCOB C
Boixoga JIH Ha skpaHe ocummiorpada Tektronix TDS220. [IpoBOAAT U3MEPEHUE
nanpsokenne Uy, Ha BBIXOZE TH B Uy 5 HapasuTHEIX KoJleOaHUil Ha BEpLIMHE
uMmysibca Ha Beixone [H ¢ TIOMOLIBIO Mapkeponb ociutorpadga Tektronix
TDS220. KoahpuimeHT npeodpazoBaHus JIH onpesensitot o popmyJie:

Knp.[lH = Um—l / 9,999

OmnucaHHble BBIIIE M3MEPEHUs IMPOM3BOAAT [ECsiATh pas. 3a pesynbrar
m3Mepenust  kod(p(ULUEHTA npeobpasosanuss  JIH — NpUHMMAIOT  CPEAHEC
apr(pMETHUECKOE MOIIYHEHHbBIX PE3yIbTaTOB, onpeessieMoe 1o GpopmyJe:

10

Z Ky JH i

=1

Kpp JH = 10 >

rae Kjp g, - 1-1 pe3ynpTar HaOJrOIeHMS.

OnpejieieHre Cily4aiHON NOrpeHOCTH.
Cpejiee  KBaJpaTHYECKOE — OTKIOHCHME (CKO) pesylbrara  M3MEpCHHS
koo uiuenta npeodpazoBatus Ky, OUEHUBAIOT 10 hopmyie:

(Km’ JH, i~ K/Yl‘ JIH )

n(n—l) ’

n

2

i=l

S(K p ;u—/) =

rae:

Kjyp i - pe3yJIbTaT U3MEpeHus, OIpe/ieNIeHHbIN paHee;

Kpip g1, - 1- pe3ynpTat HAOJIFOJIEHUI;

n - uncio Habmoaenui (pasro 10).

JloBepuTebHbIe IPaHKLbI CTy4aiiHOH MOTPELLHOCTH pesy/ipTaTa U3MepeHus
(6e3 yuera 3HaKa) Ky MpH JlOBepHTENLHON BeposTHOCTH P = 095 un =10
HAXOAT 110 (hopMyJIe:



100%
£ = 2262 5(Kpp ) =
nr.JiH

[lorpemHocTs, OOYCIOBICHHYIO  [apasuTHBIMK Ko/leOaHUsAMM Ha BeplIMHE
MMITYJIbCA TIPU OTIPesleNeHIH aMILTUTY (bl HMITYIbCA nanpsokenust Ha Bbixoze JH
OTpeessitoT 110 popmyJIe:

Ql\‘l’l.ill'l : UI\‘I[.;IH / 2><U,,ll'l

7.3.4 Jlns onpeaeneHus Kodp@HULHEHTa npeobpazosanus BOJIC B cocrase
orTHUecKkoro rnpeobdpasosaresst COBMECTHO € onoxom  (OTONPUEMHUKA 1
ONTUYECKON JMHMUEN CBS3U TOJACOSAMHAIOT KO BXOMIY BOJIC npu nomoliu
50-oMHOr0 Kabess BbIXOJ TeHepaTopa HMITYJIbCOB TouHoM ammuuaTyabl I'5-75.
Bpixoa BOJIC npu nomoutu 50-0MHOTO xabesns U 50-OMHOI MPOXOJHON HAarpy3KH
COCMHSIOT €O BXOJAOM OcLuinorpada Tektronix TDS220. Bxiro4aroT PeKUM
BHYTpeHHEl KannOpoBKHU BOJIC, perucTpupyroT HUMIYJIbC KaJIMOPOBKU U
Mapkepamu ocLuiorpada onpeiesitoT aMIIuTy 1y U, nMIlyJibca KaauOpoBKH M
amrutyny Uy, MapasuTHbIX KoneOaHuii Ha BEpLIMHE MMITyIbCa KaJuOpPOBKH.
[lepeonst WIT B pabouuii pexuM. VcTaHaBIMBAOT aMIUIMTYy HMITYJIbCOB Hd
Bbixose rerepatopa ['5-75 Urs.s=1,000 B. [IpoBOAST perucTpanuo UMIyibCoB ¢
spixona  BOJIC ma okpae ocuuinorpada Tektronix TDS220. IlpoBoaat
U3MepeHue HarnpsoKeHue Unene; Ha. Beixome BOJIC u Unposicl TApasuTHBIX
KosebaHuil Ha BeplIMHE HMMITyJIbca Ha BbIXOJE BOJIC ¢ mOMOIIB MapKepoB
octmsnorpada  Tektronix TDS220. Koadduuuent npeodpazoBaHust BOJIC
onpeIersitoT 1o (popmyJie:

Knp.BOﬂCl = Ugonct/ Urs.rs

OrnucaHHble BbIlLE M3MepeHUs MPOU3BOAAT AeCiATb pas. 3a pe3yabTat
n3MepeHus  KodpduIreHTa npeodpasosanus  BOJIC npuHAMAOT  CpeIHCC
apudMeTHUECKOE TOJTYHEHHBIX PE3YIbTaToB, ONPEACIAEMOe 1O dopmye:

10
KIYI’ BOJIC 1

E‘ - i=1 .

1P BOJIC
10

rie Ky, - i-it pe3ynbTaT HaOMoAeHUS.

OnpejesieHne clly4ailHOM MOrpeHOCTH.
CpejiHee  KBajpaTHyeckoe — OTKJIOHCHME (CKO) pesynbrata  W3MEpEHUs
kos(pduunenta npeodpasosanns Ky, gojc OUCHUBAIOT 110 Gopmye:



-_—

n / 0
3 (& S|
| [IP.BOJIC, i 1P BOJICT

S(K... ., = [
( 11 H()‘/(l) V H(I/Z-—l) b

P

K]]/J gojic] - pe3yabTat U3MEPCHUS, OHpeﬂeﬂeHHbIﬁ paHee;

Ki7p ponc.i - 1-A pe3ynbTar HaOJII0IEHUH;

n - upcio xnadmoaenuii (pasro 10).

JloBepuTebHbIE TPAHULIbI cJlyuaiiHo¥ MOrpeLHOCTH pe3yibTata U3MEpeH it
(6e3 yueta 3HaKa) Ky, ponci npu JIOBEPUTEJIEHOM BEPOSTHOCTH P=095un=10

HAXOJAT MO (popmyJie:

[TorpewHocTb, 00YCIOBICHHYIO MapasUTHLIMK Kone0aHUsIMU Ha BepuIMHE

\ 100%
=2,262- ‘S(K/'//’ BOJIC ) =
K 1 sonc

MMITYJIbCa TPU ONpEIENeHUH aMIUTUTY /bl MMITyJIbCA HAMpSDKEHUs Ha BbIXO/C
BOJIC onpezernstot 1o Gpopmyne:
Choneie = Ussonct / 2xUsorci

[ToBTOPSIIOT MPUBEEHHbIE BBIILIE NeCTBUS, yCTaHaBJIMBast
MOC/eoBATebHO CIEIYIOLIME 3HAYEHUS aMIUIMTY/bl MMITYJIBCOB HAa BBIXOJIE
reneparopa ['5-75: Ur=Urx2, Ups=Ur;x3, U ~=Urx4, Ups=Ur%5.

OnpeienstoT CpeIHUe 3HAUCHUS kod(uLMeHTa peodpazoBaHus H CKO:

Knp.BOJICI. Knp.BOﬂCZ; KI'Ip.BOJ]C3) Kup.B(’)J'IC% Kllp.BOﬂC5: SolasOZa 8037 So4a SO5

CKO wusmepenust KodQQUIMEHTA npeoOpazoBaHusl BOJIC u Quipojc.
BbIOMPAIOTCS! PABHBIMU MaKCUMAJIbHbBIM.

Ormpeensor koaQGUIUEHT npeodpasoBaHus BOJIC no dhopmyie:

Knp.BOJlC o {Knp.B()JlC.lﬂll)+K['1pB()JICma,\'} /2’

rie Kopponcmn ¥ Kipponcma - MWUHMMAabHOC H MaKCUMallbHOE 3HAauYeHMs
K0()(pULIMEHTOB ITPe0Opa3OBaHUs BOIJIC.

OnpenensoT HEeJIMHEHHOCTD kor(duieHTa npeodpa3oBaHKs BOJIC no

dopmyiie:

Ey BosC

QOH = {Knp,BOﬂC.min‘Knp,BOJ'IC,max} /(2XKHp.BOﬂC) X 100%

OnpefensoT — TeMepaTypHyt  COCTaBIAIONIYIO  TOrpEIHOCTH BOJIC.
[poussoast narpesanue BOJIC 1o 50" C. VYcTaHaBIMBAKOT —AMILIHTY/LY
MMITYJILCOB Ha BbIXoje remeparopa I'5-75 Up, = 1,000 B. TlpoBozat paboThbl 110
n.7.3.4 1 onpenenstoT KO3PQUIUCHT npeobpazoBanus Ki,.s0pojic: [TpousBoasT
oxnaxaenune BOJIC no 210" C u ompenensitoT KO3(QQUIMEHT MpeodpazoBakms
Kiip-10.B0JIC- TeMnepaTypHYIO COCTABJISIOLLYIO  TTOrPEIIHOCTH k023 puLmeHTa
rnpeobpazosanus BOJIC onpenendior (Oe3 yueTa 3HaKa) 1o hopmyJe:

= 0
QOK.B()JIC - [(KHWSO.BOJIC 5 Kllp-l().BOJlC)/ (Knp+5().BOJ'IC 5 Knp-lO.BOJ'lC)]X 100 A)



7.3.5 T[lpoBoasT u3MepeHus AJisd OTpULATE/ILHON MOJISIPHOCTH BBIXOIHOTO
umnynsca BOJIC, ycranasivBas fociieloBaTebHO  CAeAyrolne 3HadeHUs
AMITJIMTYAbl MMIIYJbCOB Ha BbIXOAC rereparopa 1'5-75: Ur=-1,000 B,
U173=U|ﬁ1><2, Ur}ZUr1X3, Ur4:Url><4, U|"5:Ur|><5.

7.3.6 JloBepuTelbHbIe  DAaHULbI CUCTEeMATUUECKOW  MOTPEeLIHOCTH

pe3yJibraTa H3MepeHus koo puierHTa npeodpasoBaHms WIT nipu oBEPUTEIBHOU
gepoatHocTH P = 0,95 BBIYNCIISIOT (Ge3 yuera 3HaKa) 1o GopmyJe:

) 2 2 2 2 2 2 2
QI\' = 171X[QK’I‘UI e QMI('I‘LU + Qonnnn i Qlcru'lml + Qol"5-75 o Ql(/)vml + QKH.,HH i Qonn +

2 2 2 2 2
QKI].BOHC +QOK +QOKI'I +QOH +Q01< ] 5

LHe:
Q\yus - TOTPELIHOCTE KOXPPHLIMEHTA [peo6Gpa3oBaHus KOHTPOIBLHOIO TOKOBOTO
wynta KTII;
Qe - OTHOCHTEIbHASH TTOIPELIHOCTD ocumiorpada Tektronix

TDS220 npu oripeie/ieHnH aMILTATY Abl UMITYJILCOB HarpsHKEHUs Ha
spixone KTUI (Uw);

Qoumun - OTHOCHTENIBHASE TIOTPEIITHOCTD ociiorpaga Tektronix

TDS220 npu onpeeneHur aMIIATY ibl UMITYTECOB HanpsHKEHUs Ha
suixoae TTATT (U,,0);

Q- HOTPELIHOCTD, OOYC/IOBIEHHAs! MAPA3SHTHBIMH Kosie0aHUsIMHU Ha
BeplLIMHE UMITY/IBCA TTPY OMpPEee/ICHUN aMILTHTY /1b! MUMITYJIbCA
HanpsHKeHUs Ha BbIXOAE [TATT;

Qors.75 - OTHOCHTEIbHAs [TOTPEIHOCTE yCTAHOBJICHN AMIIMTY/Ibl UMITYJIbCOB
Ha BbIXOJie reHeparopa I'5-75 npu onpeaeieHn Ko s

Qqu - OTHOCHUTEIIBHAS TOTPEIIHOCTD ocuuanorpada Tektronix

TDS220 1py onpeaelleHHH aMIUTUTY Ikl AMITYJIBCOB HAlIPSKCHIA Ha
seixone AH (Unp);

Qui i - NOTPELIHOCTE, O0YCIIOBIEHHAS [1apasUTHbIMU KosiebaHUAMM Ha
BepLIMHE UMITYJIbCA P ONpPELeCHIM aMILIUTY Ikl UMITyJIbCA
Hanpskenust Ha Beixozne JH;

Qqun - OTHOCHUTEJIbHAS [TOTPELIHOCTD ocuuinorpada Tektronix

TDS220 rpy onpeelleHHy aMILTUTY bl HMITyJIbCOB HANPKEHNA Ha
seixone BOJIC (Uy,);

Quipoic - MOTPELIHOCTh, 00YCIOB/IEHHAS TAPasUTHRIMA KoJebaHusIMHU Ha
BepLUMHE UMITYJIbCa MPH ONpeesIeHUM aMILIUTY bl UMITYJIbCa
nanpsizkenus Ha Boixoge BOJIC;

Q. - OTHOCHUTENbHAs MOTPEUIHOCTh ocummtorpada Tektronix

TDS220 npu onpeaeleHru:t aMIIATY Ibl HMITYJIbCa kanuopoBkH (Uy);

Qoxn - TTOTPELITHOCTD, 00yCIOBICHHAs MapasuTHLIMHU KoJie0aHMsIMU Ha
BepILIMHE MMITYJIbCa KannOPOBKHU BOJIC;

Q,,, - NOrPELIHOCTE, 00yCIOBIEHHas HETMHEUHOCThIO

ko> puumenTa npeodbpasoBaHus BOJIC B aMIIJTUTY/IHOM MOJIMANIA30HE;
Q. - TEMITepaTypHas COCTaBIISAIOLIas NOrPELHOCTH U3MEPCHIA Koa(phrLMEeHTA
npeo6pazosanus BOJIC.



JloBepuTelibHble ~ IPAHMLBl  [OrPEIIHOCTH pesynpTaTa  M3MEpeHHs
kKod(uimeHTa NpeodpasoBaHus WUI1 BBIYUCISIOT MO TOJMYy4YeHHbIM 3HAYCHUAM
clyuaifHOW M CHCTEMATM4eCKOHW MOrpelIHOCTH B COOTBETCTBUU C paszlielloM 5
roCT 8.207.

M3mepuTelibHbIH Mpeodpa3zoBatelib WITT'P-120 gomnyckaercst K NPOBEACHUIO
najpHeilieil  MOBEpKH,  €Clu  IMONydeHHbIe  3HAUCHUA koaphuLeHTa
rpeoOpa30BaHus W IMOTPEIIHOCTH M3MEPCHHS ko puurerTa MpeodpazoBaHus
cooTBeTcTByeT PD. B mpoTHBHOM Ciiydae NpOBEACHUE MOBCPKM mpeKpalaeTcs, a
ripuGop rnepesaeTcst B PEMOHT.

7.4. Onpejefienrie BpeMeHU HapacTaHuA [epexo/IHON XapaKTepUCTHKHU
7.4.1 Bpems HapacTaHusi [EPEXOAHOHN XapakTepUCTHKH url Ie-120

OTpeENsOT 110 popMmyIIe:

_ 2 2 212
Town=( Tormn ™ T Tugn ™+ Tubonc g

rne: Ty - BpeMsi HApacTaHHs IEPEXOIHOM XapakTepUCTUKH NIEPBATHOTO
H3MEpUTEILHOTO NpeodpazoBatelis [TAIT,;
T, - Bpems HapacTaHus nepexo/HON XapaKkTepUCTUKHU IeTUTE]IA
nanpspkeHus J1H;
T, sojic - BpeMs HapacTaHHs NEPEXOIHON XapaKTepPUCTHRA BOJIC.

7.42 Jlng  ompeneleHdst ~ BPeMEHM  HapacCTaHHA [IepexoHOH
XapaKTepPUCTHKK MePBUYHOrO U3MEPHUTEIBHOTO npeoOpa3oBartels yCTaHABIUBAIOT
ero B pabodylo 30HY reHepaTopa UMIYyJIbCOB TOKa U3 COCTaBa ["ocy1apcTBEHHOTO
CriellMaJpbHOro dJTajioHa eAMHML MaKCUMasbHbIX 3HaueHUI HaMpsHKEHHOCTEH
MMITYJIbCHBIX JIEKTPUYECKOro ¥ MarHMUTHOIO noneit DT 148-93. CoenuHsOT
Buxox TTUTT ¢ MOMOIIBIO M3MEPHUTEIBHOr0 Kabels u3 KOMILICKTa UIT u 50-omHO#H
MPOXOJHOM HArpy3ku € IEPBbIM BXOJIOM ocumnorpada Tektronix TDS220.
IMoxcoemuusior mpy nomoiud  50-oMHoro kabens M 50-oMHOM TPOXOHOH
HArpy3KH BBIXOJ KOHTPOJIBHOTO TOKOBOTO LIyHTA KTIL ko BTOpOMY BXOAY
ocuminorpada Tektronix TDS220. VeraHapIMBaOT aMITUTY LY UMITYTbCOB CHUJIBI
toxka B TUT Iyy~300 A, ucnonp3yst renepatop ['2 ¢ ANUTEILHOCTBIO (dhpoHTa
UMIYIBCOB typr1~10 He. TIpoBOAAT OJHOBPEMEHHO PErMCTPalliio UMITYJIbCOB €
spixona ITMIT u ¢ Beixona KTII Ha skpane octmnorpada Tektronix TDS220.
[IpoBOAST U3MEpPEHUE JTUTENILHOCTH dponra no yposusam 0,1-0,9 0T aMIIATY bl
tpnun HA BBIXOZAE [IMIT ¥ty Ha BBIXOAE KOHTPOJBHOIO TOKOBOI'O LIyHTa C
OMOLIBIO Mapkepos ocuimrorpada Tektronix TDS220.

Onpe/e/siioT  BpeMsl  HapacTaHUs [1X [IMIT no yposusm 0,1-0,9 ot
AMIUIMTY bl 110 popMyJIe:

172

2 2
TH.HH“ S (t (.1 T t (l).KTII,l)

7.4.3 Jlns ompeJeneHus BpeMeHN HapacTaHus [TX nmenuTtens HaNPsIKEHUS
HOACOSMHSIOT K ero BXoJy npu momouu 50-oMHOro KabeJst BBIXOJ reHepaTopa
MMITyJIbCOB TOYHOW aMILIUTYZbI '5-75. Beixox JH npu momomu 50-oMHOrO



caGenst 1 50-OMHOM MPOXOIHOM Harpy3KH COGIMHSIOT CO BXOAOM ocuuuiorpada
Tektronix TDS220. YcTaHaBIMBAKOT aMIUIMTYIy HUMIIYJILCOB Ups.7s Ha BbIXOJ1€
reneparopa ['5-75 9,999 B. [IpoBOAAT PerncTPaluMIO UMITYIIbCOB C BBIXOAA JIH
pa o9KpaHe ocrumnorpada Tektronix TDS220. [IlpoBonmdT M3MEpEHUE
UTMTeIbHOCTH (PpOHTA MO YPOBHAM 0,1-0,9 oT aMIUIUTY/IbI g 4y HA BBIXOIE JIH ¢
[OMOIIBIO MapKepoB ocuunorpada Tektronix TDS220.

OnpejiensitoT  Bpems  HapacTaHus X JH no yposusam 0,1-0,9 or
AMITIUTY bl 110 (hopmyJie:

TH,ﬂH = (tz(l».,nu - t2(|)pl"5-75)|/2

rae: typrs-7s - JVIMTENBHOCTD (poHTa UMITYJICOB Ha BbIXOJl€ reHepaTopa ['5-75.

7.4.4 Jlnsa onpeleleHus BpeMEHH HapacTaHWA BOJIC moacoenuHsoT KO
Bxoay BOJIC mnpu nomouu 50-oMHOr0 Kabelisi BbIXOJ reHeparopa HMMITYJbCOB
Tounoit amrnuTyasl I'5-75. Beixox BOJIC npu nomotiu 50-omHoro kabeJst 1 50-
OMHOI TPOXOJHON Harpy3Kd COEIMHSIOT CO BXOIOM ocrorpaga Tektronix
TDS220. YcTaHaBIMBAIOT aMILIUTYLY MMITYJbCOB Ha BBIXOJE reHepaTopa ['5-75
Ups.05=1,000 B. TIpoBOIAT perucTpaluio UMIyIbCOB ¢ BHIXOAA BOJIC na okpaHe
ocinnorpada Tektronix TDS220. TIposonst nsmepeHue JUTMTENbHOCTH (PPOHTA
no yposHsam 0,1-0,9 or  aMIIUTYIBL typonc HA spixoge BOJIC ¢ mOMOILBIO
MapkepoB ocLuorpada Tektronix TDS220.

OnpejesisitoT BpeMst  HapacTaHMst [1X BOJIC no yposusm 0,1-0,9 ot

aAMIUIUTY /bl 110 (hopmyJie:
Tunome = (‘[2 $.BOJIC ~ t2(])1)r5-75)1/2
rae: typrs.7s — ATATEIBHOCTD (gpoHTa NMMYJIbECOB Ha BBIXOJE F€HEpaTOPa ['5-75.
745 YcraHaBAMBAIOT AMILUIMTYIY HMMIIYJIbCOB Ha BBIXOIE reHeparopd
['5-75 U;s.45=-1,000 B. IlpoBoasT u3MepeHus IO 7.4.4 s OTpULATENLHOU
[OJISPHOCTH BBIXO/IHOIO HMITYJIbCA BOJIC.

V3MepuTelibHbIHA TpeodpasoBatellb UIT I'P-120 pomyckaeTcst K TpOBEICHHUIO
nanpHellel MOBepKH, eCIi MOTy4eHHOe 3HaUeHHe BPeMCHU HapacTaH [TX HI1
[P-120 coorserctByer PD. B mporuBHOM ciydae MNpPOBEJCHHE TOBEPKH
mpeKpaliaeTcsi, a npubop nepefaeTcs B peMOHT.

7.5 OnpenefeHne JUUTeIbHOCTH Mepexo/AHON XapaKTepUCTUKH

7.5.1 JInuTenbHOCTh MEPEXOHON XapaKTePUCTHKH UITI'P-120 o ypoBHIO
0,5 OT aMIUTUTY bl ONpPEENIeTCs AMUTENbHOCTBIO [1X BOJIC.

7.5.2 Jlns ompeneNeHust JITUTeIbHOCTH epexo/IHON XapaKkTepUCTHKK 110
ypoBHIO 0,5 TMOICOENUHSIOT KO BXOMY BOJIC npu momoiu 50-0MHOro Kabens
BLIXOJl FeHepaTopa MMILYJIbCOB TOYHOH aMILIUTY /bl ['5-75. Brixog BOJIC mipu
nomolti 50-omuoro kadens v 50-OMHOH NMPOXOAHOW HArpysKu COCAMHAIOT co
sxonom ocumnorpada Tektronix  TDS220.  YcraHaBnuBaroT = aMIITYIY
MMIYJILCOB Ha BBIXOJE TIeHepaTropa ['5-75 Urs.25=5,000 B, a AIUTEIbHOCTH
umyabcos 500 mc. TIpoBOJST PerucTpaniio UMIYILCOB € gpixoga BOJIC Ha



skpate ocuuinorpada Tektronix TDS220. [IpoBoasT M3MepeHUE NIUTCILHOCTH
MMITYJIBCOB 110 YPOBHIO 0,5 ot amrutyabl T, Ha BBIXOIE BOJIC ¢ noMol1bto
MapkepoB ocLuitorpada Tektronix TDS220.
753 VeTaHaBAMBAIOT aMIUIMTYIy HMITYJIbCOB Ha BbIXOJE TEHEpaTOpa ['5-75
Urs.y5=-5,000 B u aauTelbHOCTh UMITYJIbCOB 500 mc. TlpoBoaaT M3MepeHus Mo
7.5.2 15l OTPULATENBHOM MOJNSPHOCTH BBIXOAHOTO UMITYJIbCA BOJIC.
V3sMepuTenbHbIA Mpeodpa3zoBatelik UIT T'P-120 cuuTaercsi Opoleanm
[OBEpKY € [IOJOXHUTENbHBIM PE3yJbTaToM, ECid U3MEpeHHble  3HAuYeHMA
METPOJOMMUECKHX — XapaKTepUCTUK  Jjiexar B auarazoHe  3Ha4YeHHH,
MpuBeIeHHbIX B P,

8 OdopmiieHue pe3yJibTaTOB MOBEPKU

8.1 [IIpm npoBefeHMH T[OBEPKM BEAETCSH TNPOTOKON, B KOTOPOM

yKa3bIBAIOTCS CIIE/YFOIIME TaHHbIC:!

- 1aTa NpoBeEHUSs NTOBEPKHU;

- 00BEKT MOBEPKH;

_ MCIIOJIB3YEMbIE CPEeJICTBA H3MEPEHUH;

- pe3yJIbTaThl U3MEPEHUHU;

- 3HaYeHMs METPOJIOTMYECKHUX XapaKTEPUCTHK, MOIYyHIECHHBIX B pesynbTare
MU3MEPEHUH;

- 3aKJIFOUYEHHE O pe3ylibTaTe OBEPKH.

8.2 Ilpu MOJOKMTENbHBIX — pe3ylbrarax — IOBEPKH oopmisercs
CBILETENICTBO O MOBepke, W B (pOPMyIsp BHOCATCS M3MEPEHHBIC MPH MOBEPKE
3HAUEHUS METPOJOrHYECKMX XapaKTePUCTHUK 2108

83 Ilpu OTpULATETbHBIX pPE3YNIbTaTaX MOBEPKH CBHUIETEIBCTEO 0
mpeiblAylleil  MOBepKe — aHHymMpyercs M oopmiisieTcs  M3BellleHMe O
HENPUrOJHOCTH CPEJICTBA M3MEPEeHMs K OKCIUTyaTaluu W BHOCHTCA 3anuch B
Gopmysp.

Hauansuux otaena [LIM CU «Boentect» 32 I'HUWHA MO PO H. HoBukos



