VTBEPXJIAIO
3amMecTHTENb JUPEKTOPA 10 HHHOBALHAM
«BHUHODW»

) N.C. Ounmumonos
70 2020 .

FOCY,HaPCTBeHHaﬁ cucTteMa obecriedeHus €JIHHCTBa HBMCPCHHﬁ

MNOJIMTOHHOE ABTOHOMHOE YCTPOMCTBO
JJISI UBSMEPEHUS IAPAMETPOB U3JIVUYEHUS
[IAY UIIHA

METO/JUKA ITIOBEPKH
MII 036.M12-20

I'naBHBIH MeTponOr

/ﬁ/fn «BHUMO®U»
=7 C.H. Herozma

« (é{ é : 2020 .

I'naBHBIA HAYYHBIH COTPYIHHK

Mockga 2020



1 BBEJIEHHE

[TonuronHoe aBTOHOMHOE yCTPOHCTBO U1 M3MepeHHs napamMeTpos uanydenus I[TAY UITHU
(nanee — [TAY UIIN) npeana3HayeHo Ui H3MEPEHUH aMIUIMTY IHO-BPEMEHHBIX [1apaMETPOB CBEPX-
IIHPOKOIIOJIOCHBIX NIeKTpOMAarHATHEIX umiyascoB (CLITT OMU).

Hacrosmas MeroauKka TOBEPKH pAacHpOCTPaHsEeTCs Ha IOJIMTOHHOE AaBTOHOMHOE
ycrpoiictBo ans u3MmepeHus napamerpoB uimydeHus [IAY HIIM u ycramaBnuBaer MeTonsl u
CpelCTBa NEPBHYHON H NEPHOIHYECKOH MOBEPOK.

WHuTepBan mexay nosepkamu — 1 roz.

2 OIIEPAIIMH ITOBEPKH

2.1 Ilpu npoBeneHHH MEepBHYHON H NMEPHOIMYECKOH NMOBEPOK JO/DKHBI ObITH BBINOTHEHBI
CIeYIOUIHE ONepalliH, yKa3aHHble B Ta0bnuue 1.
Tabnmuna 1 — Onepanuu nepBHYHOMN H MEPHOIHYECKON OBEPOK

HoMep myHKTa [IpoBesienue oneparuy 1pu

Haumenopanue onepaiuu METOIHKH
TNIOBEPKH

NEePBHYHON | NMEPHOAHYECKOH
NOBEpKE IIOBEPKE

BHewmHuH 0cMOTp 8.1 Ja Jla
Onpobosanue 8.2 Ja Ha
[ToaTBepxkaeHHe COOTBETCTBHS NPOrpamMM- 8.3 Ha Ha
HOro obecrnevyeHHs

OnpeneneHue METPOIOTHUECKHX XapaKTe-
PHCTHKY)

Onpenenenune ko3 dunenTa
npeoOpa3oBaHUs H OTHOCHTEIBHON
MOTPELIHOCTH KoadduuneHTa 8.4.1 Ha Ha
npeobpasoBanus npeobpaszopareneit
H3MEPHTEIBHBIX

Pacyer nnanazona uzMepeHui
HANpPsHKEHHOCTH HMITYJIBCHOTO 3JIEKTpHYe- 842 Ha Ha
CKOr'0 noJist

PacyeT OTHOCHTENBLHOMH MOrpeIHOCTH
M3MEPEHHH HaNpPsKEHHOCTH UMITYILCHOTO 8.4.3 Ha Ila
3NEKTPUYECKOr0 OIS

OnpezeneHue BpeMEHH HapacTaHHA Mepe-
XOJTHOH XapaKTepUCTHKH IpeoOpasopaTteneii
M3MEPHTEIbHBIX MEXKIY ypoBHAMHE OT 0,1 8.4.4 Ha Ja
10 0,9 oT ycTaHOBHBIIETOCS 3HAYEHHA aM-
TUTHTY b1

OnpeneneHue JTHTENBHOCTH NEPEXOIHOM
XapaKTepHCTHKH Npeobpa3oBaTeneii H3Me-
pUTeNIBHBIX 10 ypoBHIO 0,5 OT yCTaHOBHB-
LIErocsi 3HAYECHHS aMIUTHTY bl

Pacuer OTHOCHTE/IBHO# O PEIIHOCTH
HU3MEPEHHI BPEMEHHBIX 3HAYECHUH HMITYJIb- 8.4.6 Ja Ha
COB HaNpsUKEHHOCTH 371E€KTPHYECKOro NoJs

8.4

8.4.5 Ha Na

*— JOMYCKaeTCA NPOBEACHHE MOBEPKH 1A OOHOTO HJIH HECKOJIBKHX H3MEPHTE/bHBLIX KaHAJI0B B COOTBETCTBHH
C 3asBJIEHHEM 3aKa34HKa

2.2 Tlpu noy4eHHH OTPHIATEILHBIX PE3YJILTATOB IIPH MPOBEICHHH JI000H onepaiuu mo-
BEpKa MpeKpanaeTcs.



2.3 [ToBepKy cpeACTB H3MEPEHHH OCYILECTBIIAIOT AKKPEIMTOBAHHEIE B YCTAHOBICHHOM I10-
pszike B 001acTH o0ecrnedeHns AHHCTBA H3MEPEeHUH IOpHINYECKHe JIHIIAa H HHIANBHIY ATbHBIE IPE/l-
NPHHUMATEJIH.

2.4 MeTtposiorudecKue XapakTepHCTHKH 10 myHKTaM 8.4.1 — 8.4.6 nonyckaeTcs onpeaensTsb
He B MOJHOM 00BeMe, IIPH ITOM II0BEepKa NPOBOIUTCS IO COKpamleHHo#H nporpamme. O6beM mose-
POYHBIX paboT ompezaenseTcsi COBMECTHBIM PEIIeHHEM (MM IO JOTOBOPEHHOCTH) MEXKIY 3aKa3yH-
KOM H HCIIOJIHHTEJIEM NpOBeIeHus paboT.

2.5 TIAY UIIN obecrieqnBaeT ClIEAyIONIHE METPOJIOrHYECKHE XapaKTEPHCTHKH:

— kodpduumeHT mnpeobpa3oBaHHs npeoOpasoBarTeneil H3MEPHTENBHBIX HE MeEHee
1,0:10* B-B™'-Mm, npenens1 oTHOCHTeTBHO# MOrpenmHOCTH K03 duuuenTa npeobpasopanus + 10 %:;

— JMana3oH H3MEPeHHHl HaNpsHKeHHOCTH HMITYJIbCHOTO 3JEKTPHYECKOrO  IIOJIS
ot + 1,0-10? mo + 2,0-10° B/m;

— Mpeaesl A0MyCKaeMOi OTHOCHTE/IbHOM MOTPEIHOCTH H3MEPEHHH HaNpsKeHHOCTH HM-
MyJIbCHOTO JNEKTPHYECKOro mojis + 15 %;

— BpeMsl HapacTaHHs NepexXoJHOH XapaKTepHCTHKH IpeoOpa3oBarelieil H3MEpHTEIbHBIX
Mexay ypoBHsaMH 0T 0,1 10 0,9 oT ycTaHOBHBLIErOCs 3HAYEHHS aMILTHTY 16l He Gosiee 40 mc:

— JUTATENHHOCTh TEPEXONHOH XapaKTepHCTHKH NpeoOpasoBareleil H3MEPHTENBHBIX MO
ypoBHIO 0,5 OT yCTaHOBHBIIETOCs 3HAYEHHS AMILTHTY 161 HE MEHee 3 HC;

— Ipeenbl J0MyCKaeMO OTHOCHTEIBHOM MOrPeIHOCTH U3MEPEHHI BPEMEHHBIX 3HAYEHHI
HMITYJIbCOB HalpsKEHHOCTH 3IEKTPHYECKoro mois + 15 %.

3 CPEACTBA INIOBEPKH
3.1 Ilpu npoBeeHHH NEPBHYHOM U NIEPHOANYECKOH MOBEPOK MPHMEHSIOTCS ITATOHBI H T0-
BEPEHHBIC CPE/ICTBA H3MEPEHHUH, YKa3aHHbIe B TabauIe 2.
Tabmuua 2 — CpencTsa U1 NPOBEICHHS IEPBUYHON H IEPHOIHYECKOI HOBEPOK
Hamnmenosanue u T (ycnosHoe | OCHOBHBIE TEXHHYECKHE U (HIIH) METpOJIOTHYe-
0003Ha4YeHHE) OCHOBHOTO HIIH CKHE XapaKTEPHCTHKH
Homep BCIIOMOTaTEILHOTO CPEICTBA Io-
NyHKTa BEPKH; 0003Ha4eHHE HOPMATHB-

METO- HOr'0 JIOKYMEHTA, PerjlaMeHTHpY-
JHUKH [10- | IOLIETO TeXHHYeCcKHe TpeOoBaHus
BEPKH ¥ (MIH) METPOJIOrHYECKHE H OC-

HOBHBIC TEXHHYECCKHE XapaKTepH-
CTHKH CpE€ICTBA IOBEPKH
Ocnosnbie cpedcmea nogepxu

8.2; 1) BropuuHbli 3TanoH exuHuL | JIHana3oHLl 3HAYEHHI HallPSKEHHOCTEH HM-
8.4 HanpsOKEHHOCTEH  MMITYJIBCHBIX | MYJIbCHBIX 3IEKTPHYECKOTO0 M MarHHUTHOIO I10-
3JIEKTPHYECKOTO M MarHUTHOIO | JIEH, B KOTOPBIX ITATOH XPAHHUT H MEpPelaeT 3Ha-
nonei BD-1 (nanee — BD-1) YeHHE BEIHWYHMH cooTBeTcTBeHHO oT 0,2 10

1,0:10° B/Mu ot 5,2:10™ 110 2,610 A/m;
JmuTenbHOCTS (DPOHTA BOCIHPOU3BOAMMBIX HM-
IyJbCOB HANpPSKEHHOCTEH 3IEKTPHYECKOr0 H
MarHuTHOTO nojed Mexay ypoBHsmu ot 0,1 10
0,9 ot ammmutyae! ot 2,0-10" 10 5,0-101% ¢:
JUTATENLHOCTD BOCIIPOM3BOJMMBIX HMMITYJIBCOB
HaNpSKEHHOCTEH JIEKTPHYECKOTO0 M MAarHuT-
HOro mone# Ha ypoBHe 0,5 OT aMIUIATYbI
012,010 10 3,0-10% ¢;

JloBepHTenbHbBIE IPaHUIBI OTHOCHTEIBHOH mo-
TPEIIHOCTH  BOCIPOHM3BEICHHS  HMITYJIBCOB
HanpsUKEHHOCTEH 3JIEKTPHYECKOr0 M MAarHMT-
Horo nojei ot 4,0 10 9,0 %.
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2) BropuuYHBIi 3TANOH €IHHHMII
HalpsOKEHHOCTEH  MMITYJIbCHBIX
3JMIEKTPHYECKOr0 M MArHHTHOTO
noner BO-2 (manee — BD-2)

JlnanazoHsl 3HaYeHWH HAIPSIKEHHOCTEH HM-
MYJIBCHBIX JIEKTPHYECKOT0 H MAarHHTHOIO IIO-
Jie#, B KOTOPBIX 3TAOH XPaHUT U MepeaeT 3Ha-
YeHHe BEMYHH COOTBeTcTBeHHO oT 1,0-10% 10
2,0-10° B/M m o1 2,6:107 110 5,3:10° A/m;
JluTebHOCTE (PPOHTA BOCIIPOH3BOJHMBIX HM-
NyJIBCOB HANpPSHKEHHOCTEH 3JIEKTPHYECKOro H
MarHuTHOTO noJiel Mexay ypoasMH ot 0,1 10
0.9 ot ammmatyasi ot 1,0-107° 10 1,0:107 ¢;
JUTMTENPHOCTS BOCIIPOH3BOAMMEIX HMITYJIECOB
HanpsHOKEHHOCTEH 3/IEKTPHYECKOr0 M MAarHuT-
HOro moiei Ha yposHe 0,5 oT aMmIMTYABl OT
1,0:10° 10 3,0-10% ¢;

JloBepHTe/IbHBIC T'PAaHUIBI OTHOCHTEIBHOH MO-
TPEIIHOCTH  BOCHPOHM3BENCHHS  HMMILYJIBCOB
HaNpSHKEHHOCTEH 3JIEKTPHYECKOr0 W MAarHHT-
Horo nozneii ot 3,0 1o 7.0 %

3) BonbT™eTp yHHBEpCATBHBII
B7-54/3

(nanee — BombT™METP)
(peructpanuoHHsIi HoMep 15250-
96)

[Ipenensl H3MepeHHit HANPSKEHAS TOCTOSHHOTO
Toka: 0,2; 2,0; 20,0; 200,0; 1000,0 B;

IIpenesns! fomyckaeMoii 0CHOBHOMH abcoIFOTHO
MOTPEIIHOCTH M3MEPEHHH HANpSHKEHHS I10CTO-
sHHOro ToKa ot * (0,004 %-U + 4 MxB) B mpe-
Aene usmepenuit 0.2 B mo + (0,005 %-U +
20 MB) B mpenene usmepennii 1o 1000 B, rae U
— HU3MEpsAEMOE 3HAYCHHE HanpshKeHus, B;
[Ipenensr u3MepeHH# CONPOTHBIIEHHS TOCTOSNH-
HOMy Toky 0,2; 2,0; 20,0; 200,0; 2000,0 kOm,
20,0 MOwm;

IIpenensr nomyckaemoii 0cHOBHOI aGCOMOTHOI
NOrPEIIHOCTH M3MEPEHUH CONMPOTHBJIEHHUS IIO-
CTOSIHHOMY TOKY B [Mpejesie H3MEpeHHH 10
0,2 kOm £ (0,01 %R + 3 MOm), riie R — usme-
pseMoe 3HaYeHue conpoTunaeHus, OM.

4) VismMepuTensb napaMeTpoB MHK-
poknumara «Mereockom» (pers-
CTpauHOHHEIH HoMep 32014-06)

Juanaszon H3MepeHHil TeMmepaTypsl OT MHHYC
10 1o mmoc 50 °C;

IIpenens nomyckaeMoii OCHOBHOM abcomOTHOM
NOTPEIIHOCTH ~ HM3MEPEeHHil  TeMIeparypsl
$:0.2°9

Jlana3oH W3MepeHHH OTHOCHTEIBHOMN BIIAXKHO-
ctd oT 30 10 98 %;

[Ipenenel momyckaemoi OCHOBHO# aGCOMOTHOM
NOTPEIHOCTH ~ HM3MEPeHHH  OTHOCHTEIbHOMH
BJIQXHOCTH + 3 %;

Ananason u3mepenuii abeomoTHoro atMochep-
Horo nasnenus ot 80 mo 110 xITa;

[Ipenensl nomyckaeMoit 0CHOBHO} aGCONIOTHOM
NOrPEITHOCTH H3MEPEHHH aTMOC(EPHOro J1aBiie-

Hud + 0,13 kIla
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3.2 JlonyckaeTcst NpAMeHEHHE JIPYTHX CPeCTB MOBEPKH, He MPHBEIeHHBIX B Tabmune 2, HO
obecrieunBaOMX ONpeleaeHne (KOHTPOJIb) METPOJIOTHYECKHX XapaKTEPHCTHK IIOBEPSEMOro
CpeICTBa H3MEPEHHH ¢ TpeOyeMoii TOUHOCTBIO.

3.3 CpencTBa u3MepeHHii, yKka3aHHbIE B TaOIHIe 2, JO/DKHEI OBITh aTTECTOBAHBI (IIOBEPEHBI)
B YCTAQHOBJIEHHOM HOPSIIKE.

4 TPEBOBAHMS K KBAJIM®UKALIAH ITOBEPUTEJIEN

4.1 K npoBeneHHIO NMOBEPKH JOMyCKAIOTCH IHIA, W3YYHBLIME HACTOSINYIO METOJHKY
MOBEpKH H pyKoBoAcTBa mo askcmuryarauud Ha ITAY MIIM u cpenctBa moBepkH, HMEIOLIHE
KBaTH(QHUKAUMOHHYIO rpynmy He Hike Il B COOTBETCTBHH C MpaBHJIaMH 1O OXpaHe Tpyaa IpH
SKCIUIyaTallH{ 3/IEKTPOYCTAHOBOK, YKa3aHHBIX B NPHJIOKEHHH K NpHKasy MHHHCTEpCTBa TpyJaa H
couuanbHOi 3amwmThl P@ ot 24.07.13 Ne 328m, mpomemmuuie o0yveHwe Ha MpaBO NPOBEIECHHS
NOBEPKH 110 TpeOyeMoMy BHIY H3MEPEHHIA.

S TPEBOBAHMS BE3OITACHOCTH

5.1 Tlepen HayanoM noBepkH HEOOXOAUMO H3YYHTH PYKOBOJCTBO IO JKCIUTyaTauuu [T1AY
WUITH 1 HacToAIIyI0 METOAMKY MOBEPKH.

5.2 Ilpu mpoBeieHHH TOBEPKH ClielyeT cobmonaTh TpeGOBaHH|s, YCTAHOBIECHHBIE TPaBH-
JIaMH T10 OXpaHe Tpy/1a IPH 3KCILUTyaTalliH 3JEKTPOYCTAHOBOK, YKA3aHHBIX B IPHJIOKEHHH K IIPHKa3y
MunncTepeTsa TpyAa 1 conuanbHoi 3aumTsl PO ot 24.07.2013 Ne 3281, O6opyaoBaHue, IpHMEHs-
€MO€ TIpH IOBEPKeE, JNOKHO cooTBeTcTBOBaTh TpeboBanusM ['OCT 12.2.003-91. Bosayx paboueii
30HBI 10/DKeH cootBercTBOBaTh ['OCT 12.1.005-88 mpu Temnepatype nmoMeLIeHHs, COOTBETCTBYIO-
IIeH YCIOBHAM MCIIBITAHMH JUIA IeTKuX QH3HYecKuX paboT.

5.3 Cucrema 31eKTPHYECKOr0 MHTaHHUs IPHOOPOB JI0JKHA OBITH 3aIIHIIEHA OT KoJleOaHuil
H [THKOB CETEBOI0 HANPSKECHHS.

5.4 Ilpu BBINOIHEHHH U3MEPEHHIH IOTIKHEI COO/IOAATECS TPeGOBAHMUS, YKa3aHHEIE B PYKO-
BOJCTBE IO 3KcIUTyatanuu [IAY UIIA.

5.5 Tlomemenwue, B KOTOPOM MPOBOJHTCS NOBEPKA, I0JKHO COOTBETCTBOBATH TPEGOBAHHSIM
noxapHo#i OesonmacHocty no I'OCT 12.1.004-91 u mMers CpeacTBa MOKAPOTYIIEHHS IO
I'OCT 12.4.009-83.

6 YCJIOBHS ITIOBEPKH

6.1 Ilpu npoBeieHHH MOBEPKH COOMIOAAIOT ClIEYIONIHE YCIOBHS:

— TeMIeparypa OKpyXXarollero Bo3myxa, °C ot 18 no 35;

—  OTHOCHTEJIbHAs BIaXKHOCTh Bo3ayxa, % ot 50 o 80;

— armocdepHoe aaBienue, klla ot 96 no 104;
— HanpshKeHWe MUTaHHA ceTH, B ot 200 1o 240;
— 4acToTa cetH, [ ot 49 no 51.

6.2 [lomemenue, rie IPOBOIHTCS MOBEPKA, JOJKHO OBITH YHCTBIM H CYXHM, CBOGOIHBIM OT
NBLUIH, IaPOB KHCJIOT U IIEI0Ye.

6.3 B nomemmenuy, rae NpoBOAHTCS MOBEPKA, I0JDKHBI OTCYTCTBOBATH MEXaHHYECKHE BHO-
Panuy, a TAKXKe INOCTOSHHBIE H NEPEMEHHBIE IEKTPHYECKHE H MArHUTHBIE OIS, KOTOPEIE MOTYT
NPHBECTH K HCKAXKEHHIO Pe3yJIbTaTOB H3MEPEHHIA.

7IIOAI'OTOBKA K IIOBEPKE

7.1 IlpoBepeTe HanHYHe CPEICTB MOBEPKH MO Tabuuie 2, yKOMIUIEKTOBAaHHOCTh HX
JOKYMEeHTaluei 1 HeoOX0IMMBIMH 3JIEMEHTAMH COEIHHEHHUH.

7.2 Micnionb3yeMele Cpe/ICTBa IIOBEPKH Pa3MECTHTE, 3a3EMIIMTE H COEIMHUTE B COOTBETCTBHH
¢ TpeGOBaHHUAMH HX TEXHHYECKON JOKYMEHTAIIHH.

7.3 IloaroToBky, coenunenue, BKmodenne u nporpeB [TAY WITH u cpencTs mosepku,
PerHCTpaluiO [OKa3aHHH W JApyrHe paboTel HO IOBEpKE MNPOM3BEIAHTE B COOTBETCTBHH C
3KCIUTyaTallHOHHOH JOKyMEHTallHeH Ha yKa3aHHBIE Cpe/ICTBa.



8 IPOBEJAEHMUE ITOBEPKH

8.1 Buemnuii ocmoTp

8.1.1 INposepsiroT KommnekTHOCTH [TAY UITH.

Komnnexrrnocts [TAY UIIU nomksa cOOTBETCTBOBATH TabmHIle 3.
Tabmuua 3 — Kommrexktaocts [TAY UTTA

HaumeHnoBanmue O0o3HayeHue KonuyecTso

[Ipeobpa3oBaresnb H3MEPHTEIBHEI APBJ1.434854.003 8 it
Ocuunnorpad mudposoit Tektronix DPO72304DX - 2 mr

€THCTpalMOHHBIH HOMep 57169-14)
Kabuna sxpanupoBanHas APBJ1.305127.001 2 T
MenuakonBeprep Gateray GR-120A - 2 T
MennakonBeprep Gateray GR-120B - 2 mr
KommyTatop Zyxel GS1900-8-EU0101F — 1 mr
Ulnyp onrtuyeckmit Patch Cord FBT SM FC/UPC- - 2 mr
SC/UPC simplex L-100.0m
[Iryp oniyecknii Patch Cord FBT SM FC/UPC- - 2 T
SC/UPC simplex L-1.0m
IlepconanbHbiit kommnsiorep iROBO-7000-N511/Intel - 1 T
Core i7-5500U
Anantep HYPERLINE FC-FC SM - 2 it
Arrenoarop koakcuansnslii HUBER+SUHNER 6630 - 8 wr
SMA-50-3/199 NE
IIporpammHOe obGecnieuenne «I10 [TAY UITU» APBJ1.411734.001 TIM26 1 3x3
[Tacnopt APBJ1.411734.001 IIC 1 3K3
PyKOBOZCTBO 10 3KcITyaTauy APBJ1.411734.001 PD 1 5K3
Meroauka nosepku MII 036.M12-20 1 3K3
YnakoBka - 1 mT

8.1.2 Iposepsior ITAY UIIU Ha OTCYTCTBHE MeXaHHYECKHX TIOBPEKAECHHH U ocnabieHuii
3]IEMEHTOB KOHCTPYKIIHH.

8.1.3 [IpoBepAIOT HAMHYHS AEHCTBYIOMMX CBHAETEBCTR O NOBEPKH (aKTyaabHOM 3aIHCH O
pe3yJibTaTax MOBEPKM Ha noprane Poccrannapra u ®TUC «Apmmny), Bxoasumx B coctas [IAY
WTIH octmnorpados Tektronix DPO72304DX.

8.1.4TIAY WIIM npusHaetcs mpolmeamam ONepalHiO MOBEPKH, €C/IM He OOHApy KEeHBI
HECOOTBETCTBHS KOMILICKTHOCTH, MEXaHHYECKHE IOBPEKICHHS, OCIAb/ICHNS 3IeMEHTOB KOHCTPYK-
[{HH, HEHCTIPaBHOCTH Pa3beMOB H HMEIOTCS CBEICHHS O IeHCTBYIOLINX Pe3y IbTaTax MOM0KHTEILHOMN
nosepku ocuniorpagor Tektronix DPO72304DX.

8.2 OnpobGoBanue

8.2.1 Ilpu onpoGosanuu [TAY UITH ouenusaior paGotocnoco6HOCTS H3MEPHTE/IbHBIX Ka-
HaJOB CHCTEMBI C LICIBIO BBIABICHHA BHYTPEHHHX CKDBITHIX Ae(eKTOB (HapylIeHHe LeJIOCTHOCTH
COOpKH), BOSHHKIIMX [P TPAHCIIOPTHPOBAHHH HIIH SKCILIYaTALMH, NPENATCTBYIOMHUX AalbHeHIeH
nosepke [TAY UITH.

8.2.2 Coemuusror coctasuble yactd [TAY UIIU B coorBetcTBHE ¢ PO u pHCYHKOM 1, Ha
KOTOpOM  NpHHATBI ~Crefyiomme obosHaveHus: AI-A8 - npeobpasoBatens mnepBHYHBL
APBJ/1.434854.001 (u3 cocraBa APB/1.434854.003), A9-410 - ocumnnorpad undpoBoii
DPO72304DX ¢. Tektronix, 471.1 — menmakonseprep GR-120A ®. Gateray, 4/1.2 — 610k nHTaHus,
A12 — xanopudep 60715-018 ¢. Schroff (u3 cocrasa APBJ1.305127.001), A13 — BeHTHIATOPHBII
610k 19713-121 ¢. Schroff (u3 cocrasa APB/1.305127.001), 414.1 — Meauakonseptep GR-120A ¢.
Gateray, A/4.2 — O6nox nuranus, AI5 — xamopudep 60715-018 ¢. Schroff (u3 cocrasa
APBJ1.305127.001), 416 - sBenrunstopHsii Gmok 19713-121 ¢. Schroff (u3 cocrasa
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APBJ/1.305127.001), 417.1, A18.1 — memuaxonBeptepsl GR-120B ¢. Gateray, 417.2, A18.2 —6noku
nutanust, A/9 — kommyrarop GS1900-8-EUO0101F ¢. Zyxel, 420 — xomnsrorep iROBO-7000-
N311/IntelCorei7-5500U ¢. iROBO, GI-G2 — wucrounnk Gecnepeboiinoro muranus CYBER-
POWER PR3000ELCDRT2U (u3 cocraBa APBJ1.305127.001), WI1-W8 — aTTeHIoaTop KOaKCHAIb-
Helii HUBER+SUHNER 6630 SMA-50-3/199 NE, X7-X8 — nepexon coenuuutenbusii 34 SMA-50-
0-100/111_N ¢. HUBER+SUHNER (u3 cocraBa APB/1.434854.003), X9-X10 — DIN-peiixa Schroff
60715-18 (u3 cocraBa APBJ1.305127.001), X71-X12 — anantep FC-FC SM ¢. HYPERLINE, /-8 —
cbopka kabenbras SUCOFLEX SF126EA/11PC3.5-43/11 PC3.5 — 43/3000mm ¢. HUBER+SU-
HNER (u3 cocrapa APBJ1.434854.003), 9-16 — c6opka xabensras SUCOFLEX SF126EA/11PC3.5-
43/11 PC3.5 — 43/1000mm ¢. HUBER+SUHNER (u3 cocraBa APBJ1.434854.003), /7-18 — LIHYD
ontiyeckuii SM FC/UPC-SC/UPC simplex L-1.0m ¢. Patch Cord, /9-20 — %ryr-yumauTens
APBJ1.685621.017 (u3 cocraBa APBJ1.305127.001), 2/ — mmyp ontaueckuit SM FC/UPC-SC/UPC
simplex L-100.0m ¢. Patch Cord, 22 — xryr APBJ1.685621.014 (u3 cocraBa APBJ1.305127.001), 23
— mHyp onrtuyeckuii SM FC/UPC-SC/UPC simplex L-100.0m ¢. Patch Cord, 24 — KTYT
APBJ1.685621.014 (u3 cocrasa APBJ1.305127.001).
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Pucynok 1 — Cxema coeannenuii npu nmposeeHnn H3MepeHui ¢ nomowpio [TAY UITH

8.2.3 TloaroraBnuBaloT k paboTe W BKIIOYAIOT OecnepeboiiHble MCTOYHMKH MHTAHHS
PR3000ELCRT2U (u3 cocraBa KaGHHEI 5KPaHHPOBAHHO APBJ1.305127.001) B cooTBeTCTBHH C ee
PYKOBOZICTBOM I10JIb30BaTeIs. 3amycKaroT Ha Kommneiotepe iROBO-7000-N511/Intel Core i7-5500U
pabouyro mporpammy APBJI.411734.001 IIM26 nytem OTKphITHs (aiina pauipi.exe. [Ipu 3amycke
Ha JKpaHe KOMIIBIOTEpa 0ToOpaskaeTes OKHO paboueit mporpammel. OHO pa3zeneHo Ha BKIaaky. Ha
NMepBoii BK/IaKe ¢ HasBaHWeM «ONHCaHHe H3MEPEHHS) (PHCYHOK 2) HeoOXOIMMO BBECTH JaHHEIE O
HOMEPE H3MEPEHHUS, MECTE H YCIIOBHAX NIPOBEICHHA H3MepeHHs. TaKke HeoOX0IMMO BBECTH JaHHbIE
0 JMIax, NPOBOAIIHMX H3MEPEHHUE H IIPOBEPKY pe3y/bTaToB. BeeneHHas Ha JaHHOI BKIaIKe HHPOD-
Malus B nanbHeinem Oyner oToGpakeHa B IPOTOKOIE, KOTOPBI MOXKHO Gy1et copmupoBath 10
pe3yabTaTaM H3MepeHHS H 00paboTKH H3MEPEHHBIX JaHHBIX.
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Jlanee neobxoaumo nepeiit Ha BKaaky « Ocumuiorpadsny, H300pakeHHYIO Ha pHCYHKe 3.
Beectn «Visa»-anpeca Hcnoab3yeMbIX ocunmiorpadoB W Haxarh kHONKY «lloakmountsy. [pu
YCIENIHOM MOAKIIIOYEHHH IPOrpaMMHOro odecnedeHus K ocnuiiorpadam npoW3BOJUTCS IpeaBa-
pHTENbHAs yCTAaHOBKA [TapaMETPOB C BO3MOKHOCTBIO HX H3MEHEHHUs oneparopoMm (Tabnuiia Ha JaH-
HOH BKJIAIKe CTAHOBHTCA akTHBHOMH). [Ipnm HeoOxommmocTH, B mpouecce NpoBeJeHHUS H3MEPEHHH,
YCTaHaBJIHBAIOT NapaMeTphl:

- HOMEp KaHaJla TPUITepa;

- YPOBEHb cpabaThIBaHNAS;

- pa3BepTKa 110 BPEMEHH;

- pa3BepTKa [0 HaNpsHKeHHIO
TaKuM 00pa3oM, 4ToObl 3apErHCTPHPOBAHHELH HMITYJILC HANPSIKEHHS 3aHAMA 110 BEPTHKAIH H IO-
PH30HTAIH MaKCHMAIbHYIO IUIOIIAb SKpaHa.

& N0 NAY unu = @ X
g s T |
MeCTO NPOBESEHIR IGMEperta I
[}*y(mﬂt o - i !'
| 1 |
YCAOBHA NPOEBS2EHHR WMEpEHIR

He ywalawo

HaHepenne BNOAHEHO
ONO [He yrasano }m He yxazauo - 7: 77: —_l |
oMo !Ha! YRAZBHO | Aomxmocrs [He yxasano — -i ___—] !
Nposepeno ’
OHO [He yrazane ] Ao e [He yraseno : ‘_ _:7 #_—_ |

[ X 53 L S e ST L EGE T L A

Pucynok 2 — Bkiazika paGoueit nporpammsl «Onucanue H3MepeHHS

H3MeHenHbIe napaMeTphl aBTOMATHYECKH YCTAHOBSTCS B COOTBETCTBY FOLIHIA ocuuorpad.
YCTaHOB/IEHHBIE MAapaMeTpPhl MOTYT OBITh COXpaHEHbl NpPH TNOMOIIH KHOIKH «CoxpaHHTB
HacTpoiikuy». [Ipu mocneayromenm 3amycke IporpaMMel 3Td apaMeTpel 6y1yT YCTaHOBIEHBI ABTOMA-
THYECKH.

. NO NAY MNKX - =) x

5 O Nagp P P PeryneToT namepeswit Pesynutaru obpaboran
[TcPP0::192.200.200.181  sinst0: - 1S TR ] : et
[TcPwo::152.200.200.181 - 1inst0: miSTR ]t -

Ocunnnorpad Howmep xawana Tpurrepa Yposens cpabaremanan Passepraa No spemeni Passeprca No HANPRXEHWIO
| .
2
[  Coxpasarm MacTpoR : S 5 Rl s, o e el
[ 3arPyIuTE HACTPOTIH A T __—.'_j

Pucynoxk 3 — Bkiaaka paGoueit nporpammel « Ociiuiiorpadsn

IlepeiiTi Ha BKnanky «IlapamMeTpbd» (CM. PHCYHOK 4) B yCTAHOBHTB CJIEAYIOLIHE Napa-
METpHI:
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- paccTosiHHE [0 npeoOpa3oBaTenei H3MepHTenbHbIX (Hanee — [TH1);

- k03¢ duuneHT npeodpasopanus Kaxaoro [1H;

- YIOJI MEXKIY OCBIO H3/TyUeHHS H OChIO, COEIHHSIONIei pacKphIB anepTyphbl H3TydYaTels
reneparopa CLIIT ODMMU ¢ kaxaoit u3MepHTEIBHON MO3HIHEH;

- BpeMs HapacTaHus ()pOHTa NePEeXOIHOMH XapaKTepHCTHKH Kaxkaoro [1H;

- k03 duuHenT ocnabieHns B KAXKIOM H3MEPHTEILHOM KaHalle;

- BpeMs HapacTaHus (ppoHTa NepexoIHOH XapaKTepPHCTHKH Ka)KI0ro ocuuuiorpada.

ITpu HeoOX0AMMOCTH COXpaHHUTE BBEICHHBIE TapaMeTps! B (aiiil (kHonka « CoXpaHHTE»)
HJIH 3arpy3HTh NapaMeTpsl H3 paHee COXPaHEHHOro (aiina (KHomKa «3arpy3uTs»).

= No NAY unn = o X
0 ep 0 pagp Napasmerput PesyneTare iamepennii  PesynsTatis 06pabomi
Paccrosnue 10,0004 [
CepuiHbia HOMED :op::g:::oﬁm‘ B/(B/M) Pacnonoxerve, ® Bp;;::;pan;r;:m Koagduument ocnabaenns, A6 Ocumanorpad tNX_ocu
1 He yxasano. 0.00045 0 40 0
2 He yxazano. 0.00045 10 40 0
Heyxkasano. 20
3 He yxasaHo. 0.00045 20 40 0
4 He yxasano, 0.00045 30 40 0
5 He yxasano. 0.00045 40 40 0
6 He yxasawo. 0.00045 50 40 0
He ykasawo. 20
7 He yxasano. 0.00045 60 40 0
8 He yxasaro. 0.00045 70 40 0
| sapme | | copowms |
[ ' Coxpemms wacrpoian e — ]
{  3appame wacrpoin =4 K3

PucyHok 4 — Bknanka paboueit nporpammsl «[Tapamerpsm

Jns ipoBesienys H3MepeHH il NepelTH Ha BKIAZKY «H3mepenne» (cM. pucyHok 5). Jlis 3a-
yCKka H3MCPCHHS aMILIMTYIHO-BPEMEHHBIX IapaMeTpOB M3ny4eHHs reHeparopos CIIIT DMHU
HaXkaTk KHONKY «3amyck». [locie HakaThs 1aHHas KHOIKA MEPEXONMT B cocTosHHe «Haxkartoy, u
COXPaHHT JaHHOE COCTOSIHHE 110 OKOHYaHHs H3MepeHHs. [lepexos kHonkH B coctosaue «He HaxkaTo»
O3HA4aeT 3aBEPIICHHE H3MEPEHH.

PesyneTaTH iGHEpEHN PesynsTaTu ofpaboTin

2 st e T e

Pucynoxk 5 — Bxnanka paGoueii nporpammel «M3mepernen

Ilocnie nepexona kuonku B cocrosnue «He HakaTO» NEPEXOTHM HA BKIALKY «Pe3ynbprarsl
u3MepeHHi» (pucyHok 6). Ha nanHoi BKnazke 0TOGpaKaloTCs pesy IbTaThl H3MEPEHHUS B BUIE Bpe-
MCHHBIX 3aBHCHMOCTEH HanpsuKeHHs (OCLHJIOrpaMM) MPHHATOrO CHIHAJA, MOTydYeHHBIE ¢ OCLIHI-
norpadoB MO K&KIAOMY H3MEpHTeNbHOMY KaHaly. Kuonka «COXpaHHTb M3MEpeHHBIE JaHHBIEN
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IO3BOJIET COXPAHHUTh NOJMy9IEHHBIE Pe3yJIbTaThl H3MEPEHHS B OTACIbHEIH (aiin. KHonka «3arpy3uTs
H3MEPEHHBIE JIaHHbIE» MO3BOJIAET 3arpy3UTh B pab0odylo MpOrpaMMy paHee COXpaHEHHBIE Pe3yllb-
TaTbl H3MEpEHHs U3 Qaiina.

BT 10 NAY MK ' - o X
o padh NapaneTp 2p Pesynuraru womepeindl  PesyneTars obpaborin

Bt | Kawanl  Kean2  Kewan3d  Kawend  KaxanS  Kawan6  Kmwan7 | Kawand [ Compuame ionepessise aowmse |

| 3eppume romepemie parmie |

204

[ wenonssosars mreproasyio
mmmmmn@
[ 3«crpananmyen & 0o

[ 3xcrpanonsuyn @ "1800°

R
-1.82 - !
-100.0 -50.0 -0.0 50.0 100.0
= _ Comwm ol ToeeT SR
t Secpyaus racrpoiun T e

PucyHok 6 — Bkianka paGoyeit mporpammsl «Pe3yabTaTsl H3MEpeHHI»

C noMowmbio neBo¥ KHONMKH MBI BBIACIHTH HA OCHMJLIOTPAMME BPEMEHHYIO 001acTh
nanbHefimei o0paboTku pesynbTaToB H3MepenHs. Cripasa Ha JaHHOI BKIaaKe paboueit HOpOrpaMMEL

3a71aTh HEOOXOMMMbIE NapaMeTpbl 06paGoTKH K HakaTh KHONKY «O6paboTkay.
[pumeuanne — [Tepeyens napamMeTpoB 00paGOTKH H HX 3HAYEHHE YCTAHABNHBAIOTCS 3aKa3uiKkoM nepes npo-
BEJEHHEM H3MEpEeHHIA.

Hanee nepeiitu Ha BKnanxy «Pesyibrarsl 06pabotkm» (cM. pucyHok 7). Ha nanHo# BKIaake
0TOOpaKalOTCs CACAYIOLIHE Pe3yIbTaThl 00PabOTKH H3MEPEHHBIX OCIHIIOTPAMM:

- BPEMEHHBIE 3aBHCHMOCTH HANpPSXKEHHOCTH 3JIEKTPHYECKOTO MOJIS B KAKIOH H3MEPHTEIh-
HO# MO3HIIHH (BOCEMb H3MEPHTEIBHEIX ITO3HIHIA);

- MAaKCHMAabHOE 3HAYCHHE HANPSIKEHHOCTH 3JIEKTPHYECKOTO MOJIs B KAXKIOH H3MEPHTENb-
HOH IMO3HIHH;

- JUTHTE/IbHOCTD UMITYJIbCA 3JIEKTPHYECKOTO MOJIsl B KAXKI0H H3MEPHTEILHOMN MO3HIIHHE;

- BpeMs HapacTaHHs (POHTA HMIIYJIBCA 3IEKTPHYECKOrO MOJS B KaKA0H M3MEPHTENbHOM
MO3HIIHH;

- AMarpamMMa HallpaBJICHHOCTH H3/y4alolieii aHTEHHBI;

- IHKOBasi MOIIHOCTD H3Ty4YEHHS.

Kuomnka «CoxpaHuTs pe3yIbTaThDy MO3BOJISIET COXPAHHTH PE3yIbTaThl 00pabOTKH W H3Me-
PEHHbIE OCLIUILIOrpaMMEI B (haii/ibl B GHHADHOM H TeKCTOBOM (opmare.
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Pucynoxk 7 — Bxnazka pabouei mporpammel «Pe3yisrarsl 06paboTku»

Hnst hopmupoBaHHs MPOTOKO/IA HEOOGXOAMMO HaXaTh Ha KHOMKY «ChopMHpOBaTh NPOTO-

kom». Ilpu aToM onepatopy Gyaer mpeacTaBIeHO OKHO BBIOOpa pactosiokeHHs U UMeHH (daiina, B
KOTOpPOM OyJIET coOXpaHeH c)OPMHUPOBAHHEIH IIPOTOKOJL.

8.2.4 [TomemaroT nepBHYHBIH H3MEPHTENIBHEIH NpeoGpaszosaress (nanee — [1MIT) u3 coctasa
ITH, NeO1 (cM. pacyHoK 8) Ha 3a3eMIICHHYIO TOBEPXHOCTH B LEHTp pabodeii 30Hb1 noneobpasyiomeit
cucremsl [1C-2 (nanee — [1C-2) u3 cocTaBa BTOPHYHOrO 3TAIOHA €AMHHII HANPSIKEHHOCTEH HMITY Th-
CHBIX ICKTPHYECKOT0 H MArHUTHOr O noJiei BO-2 B cooTBeTCTBHHU ¢ HaHECeHHOH MapKupoBKoii. Co-
eaussioT BexoA [TUIT ¢ nomomero nuauu cessu (qanee — JIC) u3 ero cocrasa ¢ BXo0M nEGpoBOro
ocumitorpada Tektronix DPO72304DX, kxoTopslii pacnonararoT B KabuHe 3KpaHHPOBAHHOI.

8.2.5 VYcranasnusaror B [1C-2 BD-2 pexknM BOCIPOH3BEAEHHs MMITYJIbCOB CTYNEHYATOMH
(opMbI U HANPAKEHHOCT JNEKTPHYECKOro nomust B paboueit 30ubl I1C-2 Enc: pasroit 100 B/m u
BOCIPOH3BOJAT HMITYJIbChI 0JIs B BD-2. PerncTpupyior My aschl HanpsokeHus Ha Beixoze [TU
Ne01 ¢ momomsro uudposoro ocuumtorpagda Tektronix DPO72304DX. C noMomisio mporpaMMHOTO
obecnieyerus «I10 TAY WITH» npoomsr 06paGoTKy momy4eHHOH HHGOPMALHH H ONPEIENISIOT
Cpe/iHee 3HaUYCHHE aMILUTHTY (bl HMITyJIbCa HanpsokeHus Ve B (cM. pacyHOK 9).

8.2.6 Beruncnsmior 3Hauenne koaddummenta npeodpazosanus Knp, B-B'M, npeobpasosa-
Tesd u3MepuTenbHoro Ne0l o gopmyrne

Knp = ch /Em‘.’z (1)

8.2.7 Ananoru4nsie padotsi 1o 8.2.4 — 8.2.6 npoBoasT is npeobpa3zosateieil H3MEPHTEb-
HbIX Ne 02 — 08, ucnons3ys o6a 3anomuHaomux ocuuuiorpaga Tektronix DPO72304DX u3 cocrasa
[TAY UITH.

8.2.8 IIAY UIIU npr3naeTcs NPOLIEIIIHM ONIEPAIHIO IOBEPKH, €CJIH BHIYMC/IEHHbIE 3HaYe-
HHs K03 duumentos npeobpasosanus [TU Ne01 — 08 cocransior He meree 1,0-107* BB -m.
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[osieobpasyromasn
cucrema IIC-2 u3 cocrasa

BTOPHYHOro 3tajoua B3-2
Hanpasaenne Bektopa

IMoituTunra

| Norenunaannuiii

Iornowawwman

1

1

: - HAIPY3Ka 1

Bosdyxnarommii| \ —P“ ¥ L \ :
reseparop _— lE 1
HMIIY/IbCOB I
1

I

I

u3 cocrapa BD-2 : / _/- -----
I
|

3azemuenubiii
| MexTpo ;

JC IIH

Katuna e =
EPCOHAIBHBIIN

JKpaHHpOBaHHAaA v KOMILIOTEp ¢
Ludposoii YCTAHOBJICHHBIM
ocuusiorpad .  NPOrpaMMHBLIM
obecnenenuem
«l10 [TAY UTTH»

Pucynok 8 — Cxema HccenoBanuii ipu onpeenenuu XapaKTepHCTHK H3MEPHTEIbHBIX Mpeobpaso-
BaTelel C HCMOIb30BAaHHEM BTOPHYHOIO TANIOHA €IUHHI HaNPSKCHHOCTEH HMITYJIbCHBIX HJIEKTPH-
YECKOro ¥ MarHUTHOTO nojieii BD-2

PucyHok 9 — Smropa HanpskeHns Ha BHIX0/Ie Pe0Gpa3oBaTes H3MEPHTENBHOIO IIPH ONpe/IETeHHH
METPOJIOTHYECKHX XapaKTEPHCTHK

8.3 IloaTBep:kaeHne COOTBETCTBHS NPOrPAMMHOI0 00eceyeHus

8.3.1 [lns npocmoTpa HACHTHOHKALHOHHEIX JAHHBIX MPOrpaMMHOro obecneuenus «I10
[IAY UIIA» APBJ1.411734.001 TIM26 B riaBHOM OKHE NMPOrPaMMBI, HAKHMAIOT HA IMYHKT MEHIO
«O nporpamme», 0TOGpa3UTCs QMATOTOBOE OKHO, KOTOPOE CONAEPKHT HammeHoBauue [10, BEPCHIO

[1O, KOHTPOJIBHYIO CYyMMY METPOJIOTHYECKH 3HAYMMOM YACTH M HA3BaHHE opraHu3anuH, paspaboras-
mreii [10.
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8.3.2 [IAY UIIU npu3HaeTcs NpoLeINIHM ONepalHio NOBEPKH, eC/TH HACHTH()HKAHOHHBIE
JlaHHBIE IIPOTPaMMHOTr0 00eCIIeYeHHs COOTBETCTBYIOT 3HAUSHHSIM, IIPHBE/ICHHBIM B Tabmune 4.

Tabauua 4 — UnenTHOHKALHOHHBIE IPH3HAKH NporpaMMmHoro obecnevenns «[10 [TAY UIIW»

WnenTuduKannoHHbIE JaHHBIE (IPH3HAKH) 3HaueHHe
Unentudukannonnoe HanmeHnosanue [10 «[10 TTAY UITH»
Homep Bepcun (naeHTHOHKALHOHHBI Homep) 1O 1.0

[udposoit unenTudukarop I10 (koHTpoIBHAS CyMMa MeT-

5 YZld6v+vSco3atlV3nCX9g==
ponoru4eckH 3Ha4uMoii yactu I10)

AJIrOPHTM BBIYHCIIEHHS ITH(PPOBOro HaeHTH(HKaTopa [10 md5

8.4 Onpenesnenne METPOIOrHYECKHX XAPAKTEPHCTHK

8.4.1 Onpenenenne ko3¢ puuEenTa NpeobpazoBaHNHs H OTHOCHTETHHOI NOrpemHoCTH
K03 puumentTa npeodpazosanus npeodpasoBareneii H3MEPHTEIbHBIX

8.4.1.1 Pasvemator ITMIT IIM NeOl B paBoueii 30me H3JIy4alolledl aHTEeHHEI
JJICKTPOMArHuTHOTO MOJIA CO CBEPXKOPOTKOM JUTHTENbHOCTEIO (pporTa [IBA-50 M3 cocrasa BD-1,
TakuM 00pasoM, 4To6s1 [TUIT pacnionarancs na 6uccexTprce yria paboueii 30HBI MoNeoGpasyromeit
cHCTeMBI (koopauHaTa X), 00pa3oBaHHBIH 3MeKTpoaaMH KOHYyCa Ha paccTosHuu nopsaka 0,6 M ot
TOYKkH BBOZa (cM. pucynok 10). Coeaunsior Bbixox ITHII ¢ BXomoM uudposoro ocuuiorpada
Tektronix DPO72304DX, koTopsrii pacIioniaraior B KabHHe 3KpaHHPOBAHHOIA.

’ b

MpeoGpazosarens
H3mepuTeannnii [MTH
Hanyualomas antenna
IEKTPOMATHHTHOIO MOJISA CO

CBEPXKOPOTKOI
IVIHTEAbHOCTBIO
tponTa I1BA-50
H3 cocTaBa e
BTOPHYHOIO ITajsona BI-1 X —

S HMepeonanbubiii
IKpAHNPOBAHIAN J, o L
Unposoii YCTBHOBACHHBIM
DPO T2304DX g ey
«I10 [TAY HITH»

Bosty#aawoumii
reneparop
HMNYIBCOB

n3 cocraga B9-1

Pucynok 10 — Cxema necnenoBanmii [IpH OMpeJIe/ICHAHN XapaKTEPHCTHK peobpa3oBareneii H3MepH-
renbHbIX [IU ¢ nenone3oBanuem BropruHOro sranona B3-1

8.4.1.2 Vcranasmsator 8 BD-1 pesxum BOCIIPOU3BE/ICHHUS HMITYJILCOB CTYTIEHYATOH (hOpMBEI
H HaNpsOKeHHOCTh Enpa-so, B/M, anextpuyeckoro mons B paGoueii 3ousr I1C-2 pasHoii 100 B/m,
BOCIIPOH3BOIAT MMITY.IbCEI 1OJIA. PerucTpupyroT MMmyiscel HanpskeHHs Ha Bbixoge ITA NeOl ¢
nomorsio uuposoro ocumuiorpapa Tektronix DPO 72304DX.

Ilo monyyennoii ocumiIorpaMme npH moOMOLIH MapKepoB ocumuiorpada Ha BepIIHHE
HMITy/IbCa H3MEPSIOT ABE BENHYHHBL Vmax, B, — COOTBeTCTBYyIONIYI0 MaKCHMAIBHOMY 3HAYEHHIO
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aMIUTHTY B! H Vimin, B, — COOTBETCTBYIOIIYI0 MUHHMAIBHOMY 3HAYEHHIO aMILTHTYBI (CM. PHCYHOK
9).
8.4.1.3 Usmepenns no 8.4.1.2 npoussoasat n = 10 pa3 i no GopMyJiaM BEIYHCIIAIOT CPEIHHE

apudmernyeckne 3navenus V,, u V.  B:

— 1 & (2)

Vmax _;§Vmax i

== j [

Vmin =;ZVmin_l‘ ’ (3)
i=]

rae Vmax_i — i-€ H3MepeHHe HANPSIKEHHS Vmax, B
Vmin_i — i-e H3MepeHHe HANPSKEHHS Vinin, B.
8.4.1.4 3nauenue ko3 $puumenta npeoGpasosanns Knp, B-B™'-M, npeobpasosarens n3mepn-
tenbHOrO [1IM Ne 01 onpenensior mo ¢popmyne
Kip = (Vax + Vinin /(2" Enaa-so). (4)
8.4.1.5 BMHCIIOT CpefHHE KBAAPaTHYECKHE OTKIOHEHHS CpPEIHEro apu(METHYECKOTO
(manee — CKO) S¢ Vmu) u S(V_, ), %, H3MepeHHH MAKCHMATBHOTO Vinax, B, H MHHAMAIBHOTO Vinin,
B, 3navennii Hanpsokenus Ha Bhixoze [T NeO1 1 monyyatot ouenxy CKO koapdunuenta npeobpa-
3oBanus S(Knp), %, 1o popmynam

n

Z (Vmax_r' - ?ma.x)? 0
S(...) =1 ‘190 A), (5)
n(n—1) ¥ s
i(Vmin__l = me): 0 (6)
S(I?l-'nin) = = : 190 A) s
n(n-1) V min
S(K,)) = S + STon)’ - (7)

8.4.1.6 [loBepuTenbHble IPaHHIB CIY4aiiHOH COCTABIAIOmEH MOrPelIHOCTH H3MEpPEeHHH
ko3 uumenTa npeobpazoanus npeodpasosarens (6e3 ydyera 3Haka), EKnps Y0, TIDH JIOBEPHTENILHOH
BeposATHOCTH P = 0,95 1 n = 10 Haxoxust no dopmye

Exmp = 2,262 - S(K,,p). (8)

8.4.1.7 [loBepuTesbHBIE TPAHALEI HEMCKIIOUYEHHON CHCTEMATHYECKOH COCTABISIOME Mo-
PEIHOCTH K03 duunenTa npeodpasosanus Oknp, %, IpH J0BEPHTENLHOI BeposTHOCTH P=0,95 1
NonpaBo4HOM K03 puuuente k = 1,1 onpenensior no Gpopmyne

Oknp = 1,1(0%83.1 + ©%pimax + @ ymint O oyt OPep sep) ', )

rae ©Ops. — HEHCKIIOYEHHAs CHCTeMaTHyecKas [orpemsocts BD-1, XapakTepu3yemas
OTHOCHTEJIbHOH MOIPEIHOCTHIO BOCIPOM3BEACHHS HANPSIKEHHOCTH 3JIeKTpHyecKoro nois B3-1 (8
COOTBETCTBHH C KCILTyaTallHOHHOMH JoKyMeHTalmei BD-1), %;
Ovmax — OTHOCHTENbHAA NOTpemHOCTE ocuuiorpada Tektronix DPO 72304DX npu onpezeneHun
MaKCHMAIbHOH aMIUTHTYAbI Vmax, B, MMIy/IbcOB HanpskeHHs Ha BbIXOJe mpeoOpasosaTens (B
COOTBETCTBHH C pe3y/IbTaTAMH ITIOBEPKH JIAHHOIO CPeACTBa H3MepeHHit), %;
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Ovmin — OTHOCHTENIbHAA NorpemHocTh ocuuuiorpapa Tektronix DPO 72304DX nipu onpeaeneHAn
MHUHHAMAJIbHOH aMIUTHTYAB! Vmin, B, HMIy/IbCcOB HampspkeHHs Ha BBIXOZE NpeobpazoBarens (B
COOTBETCTBHH C pe3yJibTaTaMH IIOBEPKH JaHHOTO CPe/CTBa H3MepeHHit), %o;

®oy = 0,5 % — oTHOCHTEeNbHAs MOrPELIHOCTh, 00YCIOBIEHHAs HETOYHOCTBIO ycTaHoBKH [TMUII
npeoOpa3soBatens B paboueii 30He noneobpasyromeii cucremsl [IBA-50 u3 cocrasa B2-1;

Ouepsep = ((Vnax = Vin) /Vrnse + Vinin) )-100 % - OTHOCHTE B HAS TIOTPEIIHOCTS, 00ycoBIeHHas Hepas-

HOMEPHOCTBIO BEPIIHHEI HMITyJIbCa Ha BhIXOZe mpeoGpasosarens, rae Vi, m Vi .

B, - cpenuue
apu(MeTHYECKHE 3HAYEHHS B COOTBETCTBHH ¢ 8.4.1.3.

8.4.1.8 JloBepHTebHbIE TPAHAIIE! OTHOCHTEIbHOI IOrPELIHOCTH Koa(bHIHenTa mpeobpaso-
BaHHUS BBIYHCIAIOT 110 MOJYYEHHBIM 3HAUCHHAM CIY4YalHOM M HEMCKIIOYEHHOH CHCTEeMaTH4ecKoM
norpemHocTH B coorBeTcTBHA ¢ ['OCT 8.736-2011 «"CH. Mi3Mepennus npsMbie MHOrOKpaTHbIe. Me-

TOAE! 00paboTKH pe3ybTaToB HabmoneHuii. OCHOBHBIE ONOKEHHS) 110 GopMyJIe
Oknp = K-S, (11)

rae K — ko3 HUHEHT, 3aBUCAIIMI OT COOTHOIIEHHS CIIy4aiiHO# COCTaB/IAOmIEeH NOrPeUIHOCTH H
HEHCKJIIOYEHHOH CHCTEMATHYeCKO# MOrpeIHOCTH,

S — cyMMapHOe cpejiHee KBaIpaTHYecKOe OTKIOHEHHE H3MepeHus kod(duimenTa npeodpaso-
BaHHs, onpenenseMoe no popmyne

Sy =11,/Se’ +S(K,,)* , (12)

rae S — CKO HeHCKIIFOUEeHHOH CHCTEMATHYECKOi NOTPEIIHOCTH H3MepeHHi ko3 dunrenTa mnpe-
o0pasoBaHHs, BEIYHCIsIEMOE 110 hopMy e

@Knp
. 13
L1/3 (13)

Kos¢ppuunent K Berancisor no dopmyie

Se =

SKnp + @Knp

S(K,,) +So K
8.4.1.9 Ananoruunsie paGotsi no 8.4.1.1 — 8.4.1.8 nposoasT m1s npeobpa3oBareneii Hame-
putenbHBIX Ne 02 — 08.
8.4.1.10 [TAY HITH npu3naeTcs NPOUIEANHM ONEPALIHIO MIOBEPKH, €CIH KO3(pHHIHEHTE
npeoOpasoBanus mpeoOpasoBareneii u3MepHTeNBHEIX Ne 01 — 08  COCTABISIOT HE

menee 1,0-10* B-B''M, a orHOCHTenBHAS MOrPelIHOCTE KO3()(GHIHEHTOB Tpeobpa3oBaHus He
npessimaet = 10 %.

8.4.2 Pacyer quanazona m3vMepeHHii HANPSUKEHHOCTH HMITYJ/IbCHOTO IEKTPHYECKOro
noJjs

8.4.2.1 3a HIKHIOIO I'DaHHL AHANA30HA H3MEPEHHI HaNpsIKEHHOCTH UMITYJIBCHOTO 3JIEK-
Tpr4ecKoro nos npeodpasosarens [TM NeOl mpunnmarot 3uauenne Euurp =+ 1,0-10? B/m, ecrm
BBIIIOJIHSETCS YCIIOBHE

Unvmmn < Emmc.rp . Knp.I'IHNEOl (15)

rae Ut = 2,0-10% B — MuHHManbHas aMILUTHTy1a BBIXOAHOTO HanpskeHus ¢ [TH NeOl, npu



16

KOTOpOH 00ecne4YdBacTcss YBEpPeHHas pPEerHCTPAlHsi MMIYIbCOB HANPSKEHHS C ITOMOIIBIO
ocuuorpagda Tektronix DPO 72304DX (B COOTBETCTBHH € 3KCILTyaTAMOHHOMN JOKYMEHTAIHEH Ha
CPECTBO H3MEpEeHHIA); }
Ewocrp = 1,0:10> B/M — 3ajaHHOe 3HaYeHHe HIDKHeil TPaHHIbl HANa3’OHa H3MEepeHHi
HANPSOKEHHOCTH MMITYJIBCHOTO 37IEKTPHYECKOro OIS,
Kap maneor — koapunment npeobpasosanus npeobpasosarens uamepurensuoro Ne 01, B-B''M, B
COOTBETCTBHH C 8.4.1.4,

8.4.2.2 3a BepXHIOIO rPaHHALY AHANa30Ha H3MEPEHHH HAPSKEHHOCTH HMITYJIBCHOTO JJIEK-
TpHiecKoro noms npeodpasosarens [T NeO1 npurnmaroT 3Hadenne Egepxp = + 2,0-10° B/m, ecim
BBITIOJIHSETCS YCIIOBHE

Unit maxe > Enepx.rp : Knp.ﬂl’LNQOl * Kxoax arr (16)

rae Uniuace = 1 B — MakcHMasibHas Z0IycTHMas aMILTATYA BBIXOJHOTO Hanpsokerns ¢ [TH Ne(O1,
monasacMas Ha BXoA ocuwuiorpadga Tektronix DPO  72304DX (B COOTBETCTBHH ¢
SKCILTYyaTallHOHHOH JOKYMEHTALHEH Ha CPe/ICTBO H3MepeHHii), B;
Ewepxp = 2,0:10° B/M - 3aganHoe 3HaueHme BEPXHEH TIpaHMIlbl JHANa3’oHa H3MEpPEeHHit
HaNPsKEHHOCTH HMITYJIbCHOTO 3JIEKTPHYECKOTO MOJIS;
Kapmixeor — koapuument npeoGpaszosanmus npeobpasosarens usmeputensHoro Ne 01, B-Bl'm, B
CoOTBeTCTBHH ¢ 8.4.1.4;
Kyoaxarr — pacueTHBIN KO3(QQHIMEHT HeNeHHs KOaKCHATBHBIX aTTEeHIOAaTOpOB M3 cocTaBa [IAY
UITH (B COOTBETCTBHH € IKCILTYaTALHOHHO JOKyMeHTalHel Ha usnenue), B/B.

8.4.2.3 Ananoruunsie paGots 0 8.4.2.1 — 8.4.2.2 NPOBOAAT s npeobpaszosareneit u3mMe-
puTensHBIX Ne 02 — 08.

8.4.2.4 TIAY UIIM npusHaeTCs MpoLe mmm ONEPALHIO [IOBEPKH, €C/IH IHANA30H H3Mepe-
HHH HaNPsDKCHHOCTH MMITYJIBCHOTO 3/EKTPHYECKOTO MO COCTABIISET OT + 1,0:10% o + 2,0:10° B/m.

8.4.3 Pacuer oTHOCHTenBHON MorpemuocTH H3MEpeHHIl HANPSKEHHOCTH HMITY.IbC-
HOT'0 YJIEKTPHYECKOI0 M0JIst

8.4.3.1 OTHOCHTE/BHYIO IOTPEMHOCTS H3MEPEHHH HANPSIKEHHOCTH HMITYIbCHOTO 3JIEKTPH-
4ecKoro nous B Auanasone ot + 1,0-107 g0 + 2,0-10° B/m a1a kaxaoro H3MEPHTEILHOTO KaHaia
CILIT SMH, Bkmouaiomero: npeo0pa3soBare/lb H3MEPHTEIbHEIH, HH(PPOBOI ocuuitorpad) ¥ Koak-
CHAIEHBIC aTTCHIOATOPEI NIPH I0BEPHTEIBHON BeposTHOCTH P = 0,95 1 NONPaBOYHOM KO3 PHIIHEHTE
k= 1,1 Beramcisnor (6e3 yuera 3HaKa) 1o opmyie

Opusm = 1,1 f@énp + 282, (17)

rae Okqp - OTHOCHTE/IBHAS MOTPELIHOCTE H3MepenHH koa(duirenTa npeobpasoBanus HCIOIb3ye-
Moro npeo0pasoBarens u3mepurensHoro [1H, OnpeneNeHHas B COOTBETCTBHH ¢ 8.4.1.8, %;
©,., - OTHOCHTE/IbHAS MOIPENIHOCTE ocuumorpapa Tektronix DPO 72304DX npu onpenenenuu

MAKCHMAIbHOH H MHHHMAIBHOH aMILTHTY b1 HMITyTbCOB HANPSKEHUS Ha BhIxoxe [TU IPH TpOBeIe-
HHH H3MEPEHUH HANPSHKEHHOCTH HMITYJIbCHOTO 3IEKTPHYECKOTO MOJIs (B COOTBETCTBHH ¢ pe3ybTa-
TaMH NOBEPKH aHHOT'O CPE/ICTBA H3MEPEHHIH).

8.4.3.2 IIAY UIIH npusHaeTcs npomeqmmm ONEepalHIO MOBEPKH, €CIIH OTHOCHTE/IbHAS 10-
TPEIIHOCT H3MEPEHHUH HANPSUKEHHOCTH HMITYJIBCHOTO 3/IeKTPHYECKOTO TOJIS [T KAXI0r0 H3MEpH-
TeapHOro kanana CIIIT DMHU cocrasnser ne Gonee + 15 %.

8.4.4 Onpenenenne Bpemenn napacranus EPEX0IHOH XapaKTepHCTHKH NpeodpasoBa-
TeJlel H3MePUTeIbHBIX Mexkay yposHsimu ot 0,1 10 0,9 o YCTAHOBHBILEr0Cs 3HAYEHHS AMILIH-
TYAbI

8.44.1 Ilpoomst paGotei mo 8.4.1.1. Ils BO30YXKIE€HHA H3Iyyarolell aHTeHHbI
J/ICKTPOMArHUTHOIO IO/ CO CBEPXKOPOTKOH IIHMTENbHOCTBIO (poHTa [TBA-50 HCIIOIB3YFOT
FEHEpaToOp ¢ MHHHMAJIbHOH JUTHTEIBHOCTBIO (DPOHTA MMITYIBCOB M3 cocTapa BI-1. Bocnpoussomst



