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1 O0mue mo/oxeHus

1.1 Hacrosimas MeToaHKa IIOBEPKH pacOopoCTpaHACTCId Ha CHCTEMBI 6H03HGK'IPOHHBI€
BOJIOKOHHO-OIITHYECKHE C METPOJIOTHYECKHM CaMOKOHTPOJIEM JIJIA U3MEPEHHSA KapJHOPHTMa PEYHEBIX

pakoB bHOApryc (nanee - CHCTEMBI) M YCTAaHABIMBAET METOAMKY MX NEPBHYHOM W MEPHOAHYECKOM
TIOBEPOK.

1.2 CucremBl moanexaT NEPBHYHOM MOBEpKe Iepe]] BBOAOM B SKCIUIyaTAlMIO WIIM IIOCIe
PEMOHTa H NIEPHOJHYECKOM MOBEPKE B MPOIIECCE IKCILTYaTALAH.

1.3 MeToaukoii MOBEpKH NpeIyCMOTpPEHAa BO3MOXKHOCTH TPOBEICHHS TMOBEPKH OTAETHHBIX
H3MEPUTENIEHBIX KAHAJIOB CHCTEM.

1.4 Cucreml bBHOApryc mpeaHasHadeHbl i pabOTBl B pEXHME HEMpPEpPHIBHOM
skcrutyaranud. IlosToMy nepHogwdeckas NOBEpKa CHCTEM B IENOM, TO €CTh IOBEPKa BCEX HX
H3MEPHTENBHBIX KaHAJIOB, BO3MOXHA TOIBKO B OCOOBIX CIIy4asX HEMpPOJOJKHTEIBHOH OCTAHOBKH
3KCIUTyaTalli IJIs IpoBe/ieHHs npodunakTuyeckux paboT ¢ 06opyI0BaHHEM H CHCTEMaMH BEPXHETO
ypoBHs. BpeMs 0CTaHOBKH JOMKHO OBITH JOCTATOYHO /IS IPOBEICHUS ITOBEPKH.

[TosToMy oOCHOBHBIM cIOCOOOM IOBEPKH CHCTEM B IPOLECCE 3KCILTyaTallMH SBISETCS
NOCIENOBAaTENbHAA [OBEpPKA HX  HM3MEPUTEIbHBIX KAaHAJOB, IPH KOTOPOH  COXpaHseTCs
paboToCcnOCOOHOCTE CHCTEM B COOTBETCTBHHM C KPHTEPHAMH pabOTOCTIOCOOHOCTH, TMPHBEJEHHEIMH B
pykoBozcTBe 1o sKkcuryarauuu 53C.416443.005 PD.

1.5 Ilpu onpeneneHWH METPOJOTHYECKHX XapakTEPHCTHK CHCTEM H HX OTJACIBHBIX
HM3MEpPHTENILHBIX KaHAIOB B paMKaX MPOBOIMMOMN MOBEPKH 00eCIeYnBaETCS:

nepefada €IWHMIBI YACTOTHI B COOTBETCTBHH C TOCYJapCTBEHHOH NMOBEPOYHOH CXEMOH s
CPEJICTB M3MEpEeHHH BPEMEHHM M 4YacCTOTHI, YTBEpXJIeHHOH mnpHka3oMm Poccranmapra ot 16.02.2022
Ne 382, nonrBepxkparomas MOPOCIEKHBAEMOCTE K TOCYJapCTBEHHOMY IIEPBHYHOMY 3TAlIOHY
I'2T 1-2022;

nepefada EIUHHUIB 3JEKTPUYECKOr0 HANPSIKEHHMS B COOTBETCTBHM C I'OCYJapCTBEHHOM
IIOBEPOYHOM CXEMOH /I CpEACTB M3MEPEHHH IIOCTOSHHOIO 3JIEKTPHYECKOI0 HANpPSKEHHA H
JNMEKTPOABHKYIIECH CHIBL, yTBepKIeHHOHW mnpukazoM Poccrammapra ot 30.12.2019 Ne 3457,
MOATBEPXKIaroMias IPOCIEKHBAEMOCTh K FOCYapCTBEHHOMY nepBHuHOMY sTanony ['OT 13-01;

nepenaya €IMHHIBI CIEKTPATbHOrO KO3b(HIMEeHTa HaNpaBIEHHOTO NPOIYCKaHHS B
COOTBETCTBHH C TOCYJNApCTBEHHOH IOBEpPOYHOH CXeMOH [ CPENCTB H3MEPEHHH CIEKTPalbHBIX.
HHTErPAIBHBIX ¥ PEIYIHPOBAHHBIX KO3()(HIMEHTOB HAIPaBICHHOTO IpomyckaHus, mHddy3HOro H
3ePKATBHOTO OTPKCHHH M ONTHYECKOH IUIOTHOCTH B amama3oHe MmMH BoaH oT 0,2 1o 20,0 mxm,
yTBepkAcHHOM npuka3oM Poccranmapra ot 29.01.2016 Ne 41, noarsepkaaronias MpociIeKHBaEMOCTb
K roCyZIapCTBEHHOMY nepBHYHOMY 3TanioHy I'9T 156-2015;

nepefaya eIWHHUIBI JTHHBI B COOTBETCTBHH C IOCYNApCTBEHHOH MOBEPOYHOH CXEMOH Is
CPENCTB M3MepeHHH IIHHBI B auamasose oT 1:10° mo 100 M u amHE BonH B auanasone ot 0.2 10
50 mxM, yTBepkaeHHOH mnpukazoM Poccrammapra ot 02.02.2021 Ne 63, noareepxkaaromas
IPOCIIEKHBAEMOCTh K FOCYJapCTBEHHOMY IepBHYHOMY 3Tanony ['OT 2-2021.

1.6 Ilpu onpeseieHHH METPOIOTHYECKHX XapaKTEPHCTHK CHCTEM HCIONIB3YIOTCS CIIENYIONIHE
METOIBI:

- HemocpeICTBeHHOe cpaBHeHHe pesynbrara H3MepeHHs YCC co 3Ha4YeHMEM 4YacTOTHI
BpaIICHHS (IEPHOAMYECKOTO MPOIIECCa), BOCTIPON3BOAMMOIO ITATIOHOM;

- KOCBEHHOE H3MEpEHHE OTHOIIEHHS CHTHAI/IIyM C MCIOJB30BAHHEM CTATHCTHYECKOH
00paboTKH pe3ybTaTOB H3MEPEHHH IEKTPHYECKOTO HAPSIKECHHUS:

- IpSAMOE U3MEPEHHE ITAIOHOM CIIEKTPAITBHOro K03hdHIHEHTa HAaPaBIEHHOTO POy CKaHHs
nacTuHbI-paccenBarens Y TK:

- OpAMOE HW3MEpPEHHE 3TAJOHOM TONINWHBI IUIaCTHHBI-paccemBaTens Y TK. TONIIMHBI
miacTuHel-Monynstopa YUII, paccTosHHsS Mexay IUlacTHHOH-paccemBareneM Y TK M MIacTHHO¥M-
moxynsaropom YHIL
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1.7 Jlns mpoBeneHHs TMOBEPKH H3MEPHTEIBHOTO KaHalla JOIDKHBEI OBITh NpEACTaBIEHE! BCE
COCTaBHBIE YacTH H3MEPHTEIBHOIO KaHala, B TOM 4Hcle, Onok nurtanus (manee — bBII) u
npeoOpa3oBaTens HamnpsokeHHS wui3MepuTenbHbld E14-140 (manee — AIIIl). Jlns coxpaHeHus
paboTOCIOCOOHOCTH CHCTEMBI HA BpEMsl IPOBEACHHS MOBEPKH AomyckaeTcs 3ameHa 3tux BIT u AIIII
ananornyHbiMH pe3epBHbIMHE BII 1 AIIIl. Hamiume peseprubix BII u ALIIL ux pa6orocnocobrnocTs u
npoBeleHHE NOBepkH pesepBHoro Allll, ofecneunBaeT mpeanpUsTHE, OCYIIECTRISIONIEE
3KCILTyaTalHIo CHCTEMBL.

B nacrodinei MeTouKe MOBEPKH HCNIOIB30BaHEI CIEYIONIAE COKPALIEHHS:
AIIT - ananoro-uudporoit npeobpasoBarens

BII - 6nok nmuTanus

BO3 - BOIOKOHHO-ONTHYECKHH 30H]

UK - u3mepuTeNnbHBIH KaHA

JIBOIIII - na3epHbli BOIOKOHHO-ONITHYECKHH Tpe00pazoBaTelNsb My IbCallii
1K - nepcoHaNbHBINH KOMIBIOTED

10O - mporpammHOe obecrieueHue

CKO - cpemHee kBaipaTH4ECKOE OTKIIOHEHHE

V - monoxeHHe MepeKoYaTens peryIupoBKY Ko3hGHIMeHTa YCHIEHHs CUTHANA
YUII - ycTpoiicTBO HMHTAUH TTyJIBCAIIHH

YTK - ycTpoHCTBO TECT-KOHTPOIS

YCC - gacrora cepieuHbIX COKpalleHH#H



2 IlepeyeHsb onepanuii NoBepKH

JUis TIOBEpPKH CHCTEMBI HWIH €€ OTIEIBHBIX H3MEPHTEIBHBIX KaHAIOB MIOJDKHBI OBITH
BBIIIOJIHEHBI ONEPAlliH, YKa3aHHbIE B Tabmune 1.

Ecmn npu npoBeneHHM TOH WIM HHOM ONEpAllHH MOBEPKH IIONyYEH OTPHIATETHHEIH
pe3ylbTaT, JalbHEeHIIas IOBEepKa peKpaaeTcs.

Tabmuna 1 — Ilepeyens onepaiuii NOBEPKH

OO6s13aTeTbHOCT BEIIOTHEHHS Howmep paznena
onepanui NOBEPKH MpH (MyHKTa) METOIMKH
" = TIOBEPKH, B
HaumeHnoBanue onepanuy MOBepKH NEPBHYHOH | MCPHOOHYCCKOH PEB,
MIOBEpKeE NOBEPKeE SCUIREINEUHILC
KOTOPBIM BBITIOTHSAETCS
onepanys NOBEPKH
Bremnnii ocmotp Ha Ja 7
KonTtpons ycnosui nosepku (mpu
TIOITOTOBKE K NIOBEPKE U OpOoOOBaHUH Ha Ha 8.1
CpPE/ICTBA H3MEPEHHIH)
OmnpoGoBaHue (IIpH MOATOTOBKE K
NOBEPKE M ONIPOOOBaHMH CpECTBa Ha Ha 8.2-8.5
HU3MEpEHHH )
IIpoBepka nporpaMMHOTO
POBEpKa Mporp Ila Jla 9
obecriedeHus

HW3MEPEHUH METPOJIOTHYECKHM TpeOOBaHUAM

OHpeI[CJ'ICHEC METPOJIOTHYECKHX XaPaKTECPHCTHK H IMMOATBEPKICHHE COOTBETCTBHA CPEICTBA

IIpoBepka ToMmIMHED
IIacTHHBI-paccenBarens Y TK
H ITacTUHBI-MoaynsTopa YU

Ha

10.1

IIpoBepka cnekTpambHOTO
k03¢ durreHTa HanpaBIeHHOTO

IPOIYCKaHHUs IIJIaCTHHBI-PACCEHBATEIS
YTK

Ha Ha

10.2

OnpeneneHue NOrpemHOCTH
m3Mepernit YCC

Ha Jla

10.3

3 TpeboBaHHA K YCJIOBHAM NPOBeAeHHS NMOBEPKH

ITpu npoBeIeHHH NOBEPKH JOKHBI COOIIOAATECS CIEAYIOIIHE YCIOBHS:
TeMIeparypa okpyxatomero Bo3ayxa ot mmoc 10 °C go mmoc 30 °C;
OTHOCHTEJIbHAS BIAXHOCTH Bo3ayxa oT 30 % mo 80 %:
atMochepHoe aapinenue ot 84,0 mo 106.7 klla.

4 TpeboBanus K ClieNHAJTHCTaM, 0CYMECTBASIONHM OBEPKY

41K MMOBEPKE NOMYCKAKTCs JIHIlda, aTTECTOBAHHBIC B Ka4€CTBE IMOBEPHUTEIA NaHHOIO BH/A

CpEOCTB HBMBPCHHﬁ,

H3yYHBIIHE SKCIUTYAaTAlMOHHYI) JOKYMEHTAIHIO

cucreMsl bHOApryc,

HaCTOANLYIO METOAHKY IMMOBEPKHA H OCBOHBIIIHE pa60'ry C HCITOJIB3YEMBIMH CPEACTBAMH ITOBEPKH.
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4.2 K noBepke JOMyCKaIOTCA JIMIA, AMEIOLIAE JOMYCK UIs paboThl ¢ 3JE€KTpoaniaparypoi
HanpsokeHneM 10 1000 B m npomenmue HHCTpYKTaX 1Mo TeXHHKe 0e30MacHOCTH (NMEpBHYHEBIA M Ha
pabodem MecTe) B yCTaHOBICHHOM TOPSIKE.

5 MeTponoradeckne H TeXHHYeCKHEe TPeGOBAHHSA K CPEACTBAM NOBEPKH

Metponorudeckine u TexHW4YecKHe TpeOGOBaHHMS K CpEACTBAM TOBEPKH M IepedeHb
PEKOMEHIYEMBIX CPEJCTB NOBEPKH ITPHBEICHEI B TabmuIe 2.

6 TpeGopanus (yc10BH#) o obecnedenn 0 6€30NMACHOCTH NPOBEICHHAS NOBEPKH

6.1 Ilpu npoBeieHHH TOBEPKH HEOOXOAMMO COOMIOAaTh TPeOOBAaHHA TEXHHKH GE30IIaCHOCTH,
npeaycMoTpennsle «llpapuimaMm 1o oxpaHe TpyJa NpH OSKCIUTYaTallHH 3JI€KTPOYCTAHOBOKY,
«IIpaBunaMK TEXHHYECKOH 3KCILTyaTalliH JIEKTPOYCTaHOBOK motpeburesneii», TOCT 12.3.019-80 u

TpeOoBaHHs 0€30MacHOCTH, yKa3aHHBIC B TEXHHYECKOM NOKYMEHTAllMM Ha NPHUMEHAEMbIE CpeICTBa
MIOBEPKH.

7 BHemHH# 0CMOTP CpelcTBa H3MepeHHi

7.1 IIpoBEepHTH KOMILIEKTHOCTh CHCTEMBI Ha COOTBETCTBHE KOMILIEKTHOCTH, IPHBEIEHHOH B
nacnopte cicteMsl B3C.416443.005 TIC.

[Tpumeyanns:

| Jlns npoBeleHHS TIOBEepKH 00s3aTeNbHO IPEACTABICHHE HA IOBEPKY CIEAYIOLIHX
anemenToB cuctemsl: JIBOIIII, BO3, BII, AIIIl, xommnekt kabeneit, mporpammuoe obecniedenne
VarPulse u PowerGraph, ycTpo#cTBO TecT KOHTPOJIs, YCTPOHCTBO HMHTALMK MyIbCALIMH, JepiKaTelb
obpasia, nacnopt cucrems! u nacnopt ALIT E14-140.

2 Jlna mpoBeneHWs mNOBEPKH He TpeOyeTcs NpeJACTAaBIEHHE HAa TOBEPKY CIEAYIOIHX
3JIEMEHTOB CHCTEMBI: JIePKAaTeIH BOJOKOHHO-ONTHYECKOr0 30H/1a, CBETOAIINTHEIN cTakaH, GoToanon
@J1 263-01.

3 Ilpu HaMMYHH y aKKpeTUTOBAaHHBIX HAa MOBEPKY JIMII SKCIUTyaTallHOHHON JOKyMEHTAIlWH H
METO/IMKH TMOBEPKH CHCTEMBbI BHOApryc mpejacTaBieHue 3THX JOKYMEHTOB JUlS IPOBEJICHUS TOBEPKH
ABJIAETCA HeoOsA3aTeNBHBIM, HYTO COIJACyeTcs C aKKpPeAWTOBAHHBIM Ha TOBEPKY JHIOM [0
NpeCTaBIeHHs CHCTEMbl BHOApPryc Ha MOBEpKY.

7.2 IlpoBepHTh COOTBETCTBHE BHEINHEro BHJA cOCTaBHBIX 4YacTel cucremsl (JIBOIIII, BO3,
bIl, AIIIl) ommcanwWio, NpHBEAEHHOMY B ONMCAHMHM THNA cHcTeMbl buoApryc m B mm. 1.5, 1.6
pyxoBozcTBa no skciuryaranud b3C.416443.005 PD.

[IpoBepHTE Ha COOTBETCTBYIOIMX COCTABHBIX YACTAX COXPAHHOCTh MAPKHPOBKH H HaIHYHE
I0MO, yKa3aHHBIX B ONMMCaHWH THIIA H B PYKOBOJCTBE [0 3KCILUTyaTallHH.

7.3 I1poBepHTS:

- OTCYTCTBHE MEXaHWYEeCKHX MoBpexaeHu# Ha noBepxHoctr JIBOIIIL, BO3, BIT u AIIT:

- ucnpaBHocTs opraHoB ympaeiaenus JIBOIIII u BII (veTkocTe (ukcaumu mnonoxeHds
nepeKioyaTenel H KHOMOK, BO3MOKHOCTD HX YCTAHOBKH B HEOOX0AMMOE NOJIOKEHHE):

- OTCYTCTBHE HEYJIOBJIETBOPHTEIBHOTO Kperenus pazsemor JIBOIIIL, BO3, BII u ALITL

7.4 TIpoBepHTH HaTM4YHE ACHCTBYIONIMX CBHAETENLCTR 0 noBepke ALIIl u HamMumue OTMETOK O
nosepke B nacnopte ALIL

7.5 Tlpu moBepKe OTAENBHBIX H3MEPHTENBHBIX KaHAJOB CHCTEMBI ONepanuy no m.u. 7.1 — 7.4
BBINOJTHAIOTCS B 00BbEME, COOTBETCTBYIOIIEM KOJIHYECTBY H3MEPUTEIbHBIX KaHAJIOB, NPEICTaBICHHBIX
Ul IOBEPKH.

7.6 PesynbraTel BHENIHEr0 OCMOTpAa CUHTATh IMOJIOKHMTEIBbHBIMH, €CIIH BBINOJHAIOTCA BCE
nepevyrclIeHHble Bhime TpeboBaHHs. B MpOTHBHOM cilydae MoBepKa HE NMPOBOAMTCS 10 YCTPaHEHHS
BBEIABJICHHBIX HENOCTATKOB.



Tabnuna 2 — Merponornyeckue W TexHHYecKHe TpeOOBaHHS K CpEICTBAM IOBEPKH H
nepedeHb PeKOMEHYEMBIX CPEeJICTB MOBEPKH

Onepanuu noBepku,, Metponoradeckne U Texauueckue Tpebopanus k | IlepedeHs peKOMeHIyeMBIX
Tpebyromme Cpe/CTBaM NMOBEPKH, He0OX0AUMBIE JUIs CPEICTB NOBEPKH
TIpHMEHEeHHS NPOBEICHHS TOBEPKH

CPEJICTB MOBEPKH
na. 84,10 Cpencrtsa H3MEpPEHHUiH Temnepatypsl | Tepmorurpomerp
KonTpos OKpyKarolel cpensl B auanazoHe u3mepenui | UBA-6H-]]
YCITOBHA or mmoc 10 °C mo mmoc 30 °C ¢ abcomotHoi | Per. Ne 46434-11
NpOBEICHHS MOrpenrHocTEIO He 6onee +1 °C
HOBCPKH Cpencrra H3MEPeHHH OTHOCHTEIBHOM
BIQXKHOCTH BO3Qyxa B amanasone ot 30 % mo
80 % c abcomoTHO# morpemHOCTBIO He Gonee
+2,0 %
CpencrBa m3mepeHHi# atMoc(epHOro JaBleHHS
B auanasore ot 84 mo 107 klla ¢ abcomoTHO#H
norpenrHocTeio He bonee 0,5 kIla
1. 10 Onpenenenre METPONOTHIECKHX XapAKTEPHCTHK
o 10.1 Cpencrea m3mepenuii amunel B auanasone oT 0 | Iltarrenmmpkysns II-1I
1o 200 MM ¢ morpemHocTIO He 6onee 0,1 MM | Per. No 22088-07
m. 10.2 Cpenctsa H3MEpEeHHiH cnektpansHoro | CnekrpodoromeTp
ko3¢ dunmenTa HanpapieHHoro nponyckanus B | Cary 5000
muanazoHe ot 0,1 mo 99 % c abcomotHoi | Per. Ne 57147-14
norpemHocTel0  He OGomee =10 % B
crieKTpaibHOM Auanasose ot 830 xo 850 am
n. 10.3 Cpenctea u3mepennii 1mHbl B ananaszone ot 0 | Hlraaresumpkyns HIII-1
10 125 MM ¢ norpemHocThio He 6onmee 0.1 mm | Per. Ne 22088-07
CpencTea BOCIIPDOH3BEICHHS YacTOTHI BPAlIEHHs | Y CTAHOBKA
B muanazoe ot 10 mo 120 o6/mMmE c | Taxomerpuyeckas Y T05-60
OTHOCHTENBHOMH norpemHocThio He 6onee 0,2 % | Per. Ne 6840-78
Cpencrtsa H3MEpEeHHH anextpudeckoro | [IpeoGpasoarens
HaNpsHKeHHs C aHANOTO-IM(POBEIM NMPHHIMIIOM | HaNPsDKEHHS
npeobpa3opanus B guanazone ot 0,001 go 10 B | u3mMepuTenbHbIH
¢ NpHBe/IcHHOH norpemHocThio He Gonee 0,05 % | E14-140-M
Per. Ne 43195-09
mm 9, 10.3 - BcnoMorarenbsHoe
ITposepka I10 cpeactro: [IK ¢
Onpenenenue ycranoBieHHbM [10
MOTPEIIHOCTH VarPulse, PowerGraph,
namepenuit YCC MDS35 File Cheker
[Tpameuanus:
1 JlomyckaeTcss MCHONB30BaTh NMPH TIOBEPKE IPYTHE YTBEPKIEHHBIE H ATTECTOBAaHHBIE 3TAIOHBI
€IMHUI] BEJIMYHH, CPEACTBA M3MEPEHHH YTBEPXKICHHOIO THIIA H NOBEPEHHBIE, YIOBIETBOPSIOIIHE
METPOJIOTHYECKHM TpeOOBaHHAM, YKa3aHHEIM B TaOIHILE.
2 JlomyckaeTcsi HCIOIB30BaTh IPH MPOBEACHAM onepaluy nosepku mo n. 10.3 nmpeobpasosarens
HanpsHkeHHA u3MepuTenbHbli E14-140-M, Bxoasmmii B COCTaB CHCTEMBI.




8 IloaroroBKa K NoBepKe H oNpoboBaHHe CPeACTBA H3IMEPEeHHH

8.1 Ilpu moaroroBke K MOBepKe W ONPOOOBAaHHM CPEACTBA HM3MEPEHHH. a TakkKe IpH
BBHINIOJITHEHWH BCeX MOCIEAYIOMMX omnepamuii noBepkd 1o m. 10, CBA3aHHBIX C ONpEICICHHEM
METPOJIOTHYECKHX XapaKTePHCTHK CHCTEMBI, M3MEPHTh W 3aHECTH B IPOTOKOJ MOBEPKH 3HAYCHHS
napamMeTpoB YCIIOBHH OKpYXalolled cpeibl (TeMmreparypa OKPYXalollero BO3[yXa, OTHOCHTENIbHas
BII2YKHOCTH BO3/IyXa H aTMoc(hepHOe JIaBleHHE).

8.2 TloaroToBKa Cpe/iCTB NOBEPKH

8.2.1 IloaroroButs K paboTe cpeacTBa MOBEPKH B COOTBETCTBHM C TpeOOBaHHMAMH HX
9KCILTYyaTAllHOHHOM JOKYMEHTALUH.

8.2.2 [lpoBepuTh HamW4He AEHCTBYIOIIMX CBHICTEILCTB O NOBEPKE HIIH 3HAKOB MOBEPKH
CPeCTB H3MEPEHHUH, HCIIOIb3YEMBIX JUIS NOBEPKH.

8.2.3 IlpoBeputs HamW4yWe JEHCTBYIOIIMX CBHAETENBCTB 00 aTTeCTAallMH 3TAlOHOB.
HCTIONIB3YEMBIX JUISl ITOBEPKH.

8.3 TloaroToBka coCTaBHBIX YacTEH CHCTEMBI

8.3.1 BoimepxaTh COCTaBHBIE YaCTH CHCTEMBI B NOMEINEHHH, TI€ MIPOBOAMTCH TOBEpKa, B
TEYEHHE He MEHee OJIHOrO Yaca.

8.3.2 YcTaHOBHTH COCTAaBHBIE YacTH CHCTEMBI Ha paboyeM MeCTe ¢ y4eTOM MaKCHMAalbHOIO
ynobcTBa mpu paborte.

8.3.3 Coenunuts cocraBusle yacTu cuctemsl (BI1, JIBOIIII, AIIIL ITK) B cooTBEeTCTBHH CO
CXEMOii, TPUBEIEHHOM Ha PHCYHKE |, HCIIOJIB3Ys KOMIUIEKT Kabenei, BXOIANIAX B COCTAB CHCTEMBI.

8.3.4 CoenunuTth KiemMy 3aszemiieHns bll ¢ muHO# 3a3emiieHHA.

8.3.5 ToakmounTs onTHYeckue pasbeMsl BO3 k ontideckuM pazbemam JIBOIIII, cobmonas
cootBercTBHE HOMepoB BO3 Homepy JIBOIIII u noaxmoveHHe pa3beMOB H3Iy4aloIlero (MapKupoBKa
«Ne 1») u npuemHoro (MapkupoBka «Ne 2») BonokoH BO3 k BBIXOZHOMY H BXOJHOMY ONTHYECKOMY
pazsemy JIBOIIII cooTBeTCTBEHHO.

8.3.6 Ilpu moBepke OTIAEIBHBIX H3MEPHTE/BHBIX KAHAIOB CHCTEMBI Onepanyy 1o .. 8.3.1 —
8.3.3. 8.3.5 BemonHsAIOTCA B 00BEME, COOTBETCTBYIOLIEM KOJIHYECTBY H3MEPHTENBHBIX KaHAJOB,
NPEJICTABJIEHHBIX /IS IOBEPKH.

8.4 YcraHoBKa mporpaMMHOro obecriedeHns, HeoOX0MUMOro /I NPOBE/ICHHS OBEPKH

8.4.1 Ecim na IIK me ycranosnens: apaiisepa ALl E14-140, IIO VarPulse 9.4 u T10
PowerGraph 3.3 Professional, T0 He0o0X0AMMO YCTaHOBHTH 3TO IPOrpaMMHOE OOeCTeYeHHE B
COOTBETCTBHH C YKa3aHHAMH paszienoB 3 u 4 nokymenta «lIporpammHoe obecredenme VarPulse.
PykoBoactso oneparopa» B3C.416443.005 PO u pasnena 3 noxymenta «IIporpaMmmuoe obecneyenne
PowerGraph 3.3 Professional. Onucanune npumenenns B cucreMe buoApryc» B23C.416443.005 OIT1.

8.4.2 Ecmm na IIK otcytcTByeT mporpaMmHoe oOecliedyeHHe, MO3BOJIAIOIIES OCYIIECTBIATH
npoBepky IHppoBoro uaeHTH(QHUKaTopa (KOHTPONBHOHW cyMMbl) daitioB no amroputmy MDS,
Hanpumep, csoboaHoe 10 «MDS5 File Cheker», To HeoOX0aAMMO YCTAaHOBHTH 3TO IIPOrpaMMHOE
obecrieuenue 15 npoeesienns nposepku 110 PowerGraph.

8.5 Ilpu npoBeneHuy onepaniu onpobOBaHUS OCYIIECTBUTH CIEAYIONIHE ACHCTBHS:

8.5.1 Ha nepenneit manenn JIBOIIII ycranoButs TymM6nep 7 (cM. pucyHok 1.4 PykoBoacrsa
no skcmuiyaranuu B3C.416443.005 PD) B neBoe monoxeHue (orcyrcTBHE pexuMa APY),
nepekrodarTeny «Ycunenne» u «@unsTp» B nonoxenus "1" u "3" cOOTBETCTBEHHO.

8.5.2 Bxmounts 3nexrponuranue bIT u [TK.

8.5.3 IIpoBepHTH COCTOSIHHE CBETOBBIX HHIWKATOPOB Ha mepeanux naxensx bIT u JIBOIIIL:

- Ha nepexaHei nasemy bI1 nomken ropeTs CBETOAMO 3€TEHOIO LIBETA;

- Ha nepeane# nanemu xaxzaoro JIBOIIII momkeH ropere CBETOAMOJ 3€JIEHOr0 IBETA MOJ
nepekntoyareneM «OUIBTP» W CBETOAMO KENTOrO IBETA MO/ NepeKIIodaTeeM «Y CHICHHE).

8.5.4 Tlposeputs Hamwume ces3u Allll ¢ IIK no untepdeiicy USB - npu Hamuuuu CBA3H
uHukatop «GLy, pacnonoxeHHsIH psioM ¢ pazbeMoM «USBy ropuT KpacHBIM IIBETOM.
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8.5.5 Yepes 10 MuHYT moclie BKIIOYEHHS NHTaHHS IPOBEPHTh PaboTOCIOCOOHOCTH
ONTOZ/IEKTPOHHOM YaCTH H3MEPHTENBHBIX KaHAIOB CHCTEMBI. JI1g 3TOro NpHOIH3HTE Jal0Hb PYKH K
HakoHeuynuky BO3, a 3arem oTAaTHTE €€ OT HaKOHeUHHKa. Bo Bpems MpUOIMKEHHs ¥ NOCTIEAYIOMIETo
yIOaJeHHS JaJOHH PYKH JIOJDKEH CHHXPOHHO C 9THM [IBHKEHHEM SIPKO 3aCBETHUTBHCS H IMOracHyTh
(«MATHYTB») BEPXHHH KpacHBIM CBETOJHON, a 3aTeM «MHIHYTb» HHXKHHH KpacHbIH CBETOJAHOA Ha
nepenneit mamemu JIBOIIIL. IlpoBectn 3Ty mpoueaypy Ui KaXIOro H3MEPHTEIBHOIO KaHaia
CHCTEMBIL.

8.5.6 Ipu moBepKe OTAEIBHBEIX H3MEPHUTENBHBIX KaHAIOB CHCTEMBI ONepanHH 1o n.u. 8.5.1 —
8.5.5 BemonHAKOTCA B 00BEME, COOTBETCTBYIOIIEM KOJHYECTBY M3MEPHTCIBHBIX KaHAJOB,
Npe/ICTaBIeHHBIX /IS TOBEPKH.

8.6 Pesynbprarsl onpoboBaHUs CYHTATH MOJIOKHTEILHBIMH, €CITH:

- Ha nepeaHeii nanenu BII ropuT cBeTOIMO A 3€NIEHOTO 1BETA;

- Ha nepexseit nanemn xaxzoro JIBOIIII ropur cBeToamoa 3ejieHOrO IBETa TMOX
nepexmoyareieM «OUIBTP» W CBETOMHO KEJITOrO [BETAa MO/ NePeKIodaTeneM «Y CHIEHHE),

- uagukarop «GL» AIIll, pacnonoxeHHbl psaoM ¢ pasbeMoM «USB», roput KpacHBIM
IIBETOM;

- IS KaKJIOTO W3MEPHTENLHOTO KaHala NMpH NpHOIMKXEHHH JIaZIoOHH PYKH K HaKOHEYHHKY
cootBercTBytomero BO3, a 3aTeM npu oTaNeHAH PyKH OT HAKOHEYHHKA, IIPOMCXOIUT «MHIaHHE)» Ha
nepenneii manenu JIBOIIII cragana BepxHero KpacHOro CBETOAHOJA. @ 3aTEM HHXKHEIN0 KpacHOro
CBETO/IHO/IA.
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BO3
H3MepuTe TbHBIH
kaHan |1
JIBOIIII
11K
HsmeputenbHbIi A 4
KaHaJ 2
i H [10 VarPulse:
PowerGraph:
] MDS5 File Cheker
N3mepuTenbHbIH
KaHanl N
JIBOIIII

Ha JIBOIIII u3m. kasanos |1 - N

l =12B biok ~220B
IIHUTaHHA

AC-DC

Pucynok 1 — CxeMa CoeIHHEHHS COCTABHBIX YacTell CHCTEMBI IPH ONpOOOBaHHH
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9 IlpoBepka nporpaMMHOro obecnevyeHus

9.1 INposepka naeHTHOHKAMOHHBIX AaHHBX [10 VarPulse

9.1.1 Jlns mposepku maenTHuKauuoHHbX AaHHBIX [0 VarPulse samyctats mporpammy
VarPulse 9.4. 3amyck nporpaMMbl OCYIIECTBJIS€TCS JBOHHBIM Ha)KaTHEM JIEBOM KHONKH
MaHHIYJIATOpPa «MBINb» HA SPJIBIK MPOrPaMMEL PAacIONOXeHHbIH Ha pabouem ctosne. B okme
aBTOCTapTa HaXkaThb KHONKY «NO».

9.1.2 B OTKpBIBIIEMCS OKHE MPOrpamMMbl BHIOpaTh MbINIBIO MyHKT MeHIO «Help» - «Abouty»
(pucynok 2). [Tpu 3ToM oTKpoetcs okHO «About VarPulse», B kotopom otobpaxarorcs napamerpsl 110
- uieHTH()MKAIMOHHOE HAMMEHOBaHKe, HoMep BepcHH U nHdpoBoit uaenTHduKarop [10 (prcyHOK 3).

- VarPulse 9.4 - CRAYFISH

PucyHOK 2

About VarPulse

VarPulse Version 9.4 SSE oK

g 28cce8555e45cbdie2b42494e6072
Copyright (C) 2016

Pucynok 3

9.1.3 Pesynbratel mnpoBepku wuAeHTH(puKauHOHHBIX naHHBIX [I0 VarPulse cuunrtars
TIOJIOKHTEILHEIMH, €CITH JaHHBIe, 0ToOpaxaeMsie B okHe «About VarPulse», cOOTBETCTBYIOT JaHHEIM,
YKa3aHHBIM B OIIMCAHHHU THUIA, & AMEHHO:

unenTadukanponHoe HanMenosanue [10 — VarPulse;

nomep Bepcuu 110 — 9.4;

uuposoii unenTAduKarop [10 — 28ccel 8555e45c9bdfe2bd2494e61072.

9.2 Mposepka unenTrdukaunoHHbIX AaHHbX [10 PowerGraph

9.2.1 Jlna nposepkd wuaeHTH(UKammoHHbIX nanHbX [I0 PowerGraph - mmdposoro
uaeaTHUKaTopa (KOHTPOIBHOM CyMMBI) 1o anropatMy MDS - MoxeT GBITH HCIONB30BaHO M0O0E
IIporpamMMHOE ObecTiedeHre, BEIIOHSIONIEe JaHHYI0 poBepKy. Ha pacynkax 4 — 8 npuseieH puMep
MPOBEPKH KOHTPOJBHOH CYMMBI C HCIIOJB30BaHHEM CBOGOIHOTO MPOrpaMMHOro obecredeHus
«MD)5 File Cheker».

9.2.2 Jlna mposepku uudposoro uaentudukaropa [10 PowerGraph cnexyer ocymecTsuTh
CIEAYIOLIHE ACHCTBHS:

a) 3amyctuts ¢aitn MDS FileChecker.exe, oTkpoercs OKHO MPOrpaMMEl, KaK MPe/ICTaBICHO
Ha pHCYHKeE 4.

6) Haxare «O630p» u ykasate B paboueii manke mporpammbl PowerGraph ucnonnsembii
daiin «PGraphPE.exe» (cM. pHCYHOK 5), 3aTeM MOCIeIOBaTeNbHO HakaTh KHONKH «OTKpHITE» H
«PaccunTathby.

B) [Iporpammuoe obecnedenne «MDS5 File Cheker» npoBezier pac4eT KOHTPOIBLHO#H CYyMMBI H
0TOOpa3HT pe3yIbTar, Kak MpeCTaBlIeHO Ha PHCYHKE 6.

r) Beectn mudposoit upeHtudukarop (koHTpomsHyo cymmy) IO PowerGraph, pasHbiii
950b8e6b9a9af92a30df70eafbc28f20 B cTpoky «Bsemute koHTpONBHYIO MDS5 cymMmmy» (pHCYHOK 7)
HakaTh KHONKY «IIpoBepHTHY.
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1) [Ipy coBnaaeHHH pacCUMTaHHO#H KOHTPOJIBHOH CyMMBI H KOHTPOJIBHOH CYMMBI, YKa3aHHOH
B 1. 9.2.2r, mosiBUTCS COOOINEeHHe, IPHBEICHHOE Ha PUCYHKE 8.

9.2.3 Pesynbratel mnpoBepkd uaeHTH(uKamuoHHBIX AaHHBIX [0 PowerGraph cumrats
TI0JIOKUTETLHEIMH, €CJTH KOHTPOJIbHAS CyMMa, paccauTanHas nporpammoit « MDS File Cheker», paBra
950b8e6b9a9af92a30df70eafbc28f20, To eCTh COOTBETCTBYIOT AaHHBIM, YKa3aHHEIM B ONHCAaHHH THIIA.

%, MDS5 File Checker ' — X |
BseauTe wma nposepsemoro daina:
(I
MDS cynma nposepremoro daina:
|
L
5 Paccwrate
BeeauTe KoHTpONLHYO MDS5 cymmy:
Pucynok 4
. Orkpeite XK
Manga: | PowerGraph Professional -] @@ @
* Vimn : [laTa mamererma Te ™
: 3 DVolt.exe 24.03.20129:52 n
BuicTpuii A0CTYN @ ijeRec. exe 02.02.2021 13:33 m
- (EPFileView.exe 20.03.2020 20:42 m
= Licensext 02.02.2021 13:41 Te
Paboumit cron [ LicensEN.txt 24.03.2012 11:40 Te
- &l LicQuery.exe 05.05.2020 12:52 m
sl &l LTRQuery.exe 05.05.2020 12:54 mn
BubnmcTexn % PGlmport.chm 05.10.20199:28 G
%] PGImport.dil 18.03.2020 17:40 Pe
S % PGraph.chm 07.07.2021 20:53 (&
Jrorkomnsiorep 58 PGraphEN.chm 23.08.20198:54 )
e 07.07.2021 20:58 n
‘ %] PGSound.dil 02.04.2020 1:35 Pev
3 ——— =—= >
Ceme = =
Uvsoains  [pGaphPEere v | Qveem |
e [———— = [ Owee
[[] Tonexo uresme
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., MDS File Checker . ; |
BeseauTe ums nposepsemoro daina:
| C:\Program Files (x86) PowerGraph Professional PGraphPE.exe l
_ OGwp..
MDS5 cymma nposepreMoro daiina:
| 950BSESBIAIAFI2A 30DF 70EAFBC28F 20 I
Pasmep daiina: 2.88 MB. Bpems: 0.031 cex. _
Cpearss cxopocTs: 92.74 MB/cex. Pacowrams
BeeauTe KOHTPOMLHYIO MDS Cyravy:
[l
_ Mposems
| Sepums
Pucynok 6
. MDS5 File Checker = %
BeeawTe wms NposepRemoro Gaina:

| C:\Program Files (x86) \PowerGraph Professional PGraphPE.exe |

MDS cymma nposepsemoro daina:
950BBEGBIASAFS2A30DF 70EAFBC28F 20

Pasmep daitna: 2.88 M5. Bpems: 0.032 cex. B
Cpeawssi xopocTe: 89.84 MB/cex. _ Paccemate |

950BSESBIAIAFI2A 30DF 70EAFBC 28F 20|
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MDS5 File Checker X

MDS cymma $aiina cOBNaZaeT ¢ KOHTPOABHOR CyMMOM, Daia
He NOBpeXAeH

g

Pucynoxk 8
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10 Onpenesenne MeTPOIOrHYECKHX XaPAKTEePHCTHK H MOATBEPAIEHHE COOTBETCTBHS
CpeCTBA H3IMEPeHHH METPOJIOrHYeCKHM TpeboBaHHAM

10.1 IlpoBepka TomuuHb! MacTHHBI-paccenBarens ¥ TK u miactuasl-mMoaynstopa YUII

10.1.1 TIpoBepky TONIIMHBI IUIACTHHBI-paccenBatelis Y TK MpoBoOaMTE mocie ee OTAeleHHUs
or mertauayeckod BTynku YTK. Ilpoeepka tommmubl mmacTuHbI-Moxynstopa YMII moxer
IIPOBOIMTHCS KakK JI0, TaK U mocie ee ycraHoBkd B YUIL.

10.1.2 W3mepuTs TONmHHY MIacTHHBI-paccemBarens Y TK IITAHreHIMPKY/IEM B 4YeThIpEX
TOYKax MOBEPXHOCTH IUIACTHHBL, PACMOJIOKEHHBIX JPYT OTHOCHTENBHO Jpyra MOJ YIJIOM
npumepHOo 90°.

10.1.3 PesympTar mpoBepKH TONIIHHBEI IUIaCTHHBI-paccewBatens Y TK  cumtath
MOJIOKHTEIBHBIM, €CITH PE3YIbTaT KakI0ro H3MepeHus HaxoauTes B npejenax (4,0+0,3) mm.

10.1.4 MamepuTs ToMmMHY miacTHHbI-Momynastopa YUII mraHreHUHpKyneM B TpeX TOUKAx
MOBEPXHOCTH IUIACTHHBI, PACHONIOXKEHHBIX APYT OTHOCHTENBHO ApyTra MO yIrJioM mpuMepHo 90°.

10.1.5  Pesynerar mnpoBepkH TONIMHBI  IUIACTHHBI-MOAynsTopa YHUII  cuurars
TOJIOXKUTEILHBIM, €CITH PE3YJIbTAaT KakI0r0 H3MEPEHHs HaXOAUTCA B npezenax (4,5+0,3) Mm.

10.1.6 PesynpraThl H3MepeHHH TONIMHE! IUIAacTHHBI-paccenBarens YTK ® miacTHHEI-
moxaymsropa YUII 3adpukcuposats B IpOTOKOIIE MOBEPKH.

10.2 TIpoBepka cnekTpambHOro Ko3(uumeHTa HanpaBIeHHONO NPOIYCKAHHS IUIACTHHBI-
pacceuBartens Y TK

10.2.1 Jins npoBeneHus MpOBEpPKH IIacTHHA-paccewBarens Y K momemaercs B KIOBETHOE
OT/IeNIeHHE CreKTpodoToMETpa ¢ MOMOMIBIO AepkaTess 06pasia Tak, Kak 9T0 [0Ka3aHO Ha PHCYHKe 9.

Jlepxarens oOpa3na mpeAcTaBaseT co00H MEeTalTHYECKHH JIOTOK | ¢ OTBEPCTHEM JHAMETPOM
10 MM, BemonHsomuM QyHkuuio auadparMel, orpaHrgrBaroniei pabouyio 4acTh CBETOBOrO ITy4Ka.
Ha napy»xHoii noBepxHOCTH JI0TKa | ycTaHOBIEHa IuiacTHHA 3 W3 ¢roponnacta-4 TOMIMHOHK 3 MM.

Ha BHyTpeHHell moBepxHOCTH /I0TKa | ycTaHaBnHBaeTcs IUlacTHHa-pacceuBarens YTK 2,
Ko3hduuMeHT mnponmycKaHHs KOTOPOH MNOMIEKHT H3MepeHHI0. MCXONHBIH CBETOBOM MOTOK C
TpeOyeMoH [UIMHOH BONHBI oObecreunBaercs MoHOXpoMmatopoM 4 cnekTpodoromerpa. I[loTok,
NPOIIEANINHA Yepe3 MIacTHHE 2 U 3, BocnpuHuMaeTcs doronpuemunkoM ®II cnektpodoromerpa.

10.2.2 Jins nOpOBEpKH CHEKTpalmbHOro Ko3()@HIHMEHTa HANpaBIEHHOIO MPOMYCKaHUSA
IlacTHHBI-paccenBarels Y TK oCylecTBUTS ClieAyiomue JeHCTBHS:

a) YCTaHOBHTE B KIOBETHOE OT/IeNeHHe crekTpodoToMeTpa Jepikarens oOpa3sia, 3aKpenus
€ro B OTBEPCTHH IUIaT(HOPMEI AepiKaTeiel KIOBeT BHHTOM-(QHKCATOpPOM.

0) YcranoButs nmmHy BonHBI 840 HM (Start - 840, Stop - 830), BeiGpaB pexum «SCANy -
«With baseline correction» ¢ mocneayromum BeibopoM BapuanTa «X mode» — «Wavelength», «Y-
mode» — «%T» (cM. pucyHnok 10).

IIpu otkpeiToif mTopke doTonpuemHuka HaxarneM kHonku «BASELINE» 3apuxcupoBatsh
YPOBEHE CHrHana, coorsercTByrommii 100 % npomyckanuio ¢ ydeToM u3MeHeHHs GopMbl IyyKa cBera
nocje ero paccensanus Ha miuactuse 3. [Tocne Haxarus kHonkn OK B jleBOM BepxHeM yrily 3KpaHa
oTobpakaercs abCOMOTHOE 3HAYEHHE HHTEHCHBHOCTH CBETOBOTO MOTOK3, COOTBETCTBYIOIIETO
T = 100 % (nmpumepro 0.14 - 0.15). 3arem ¢ momompio "Baseline” B OTKpbIBaoIeMcs MEHIO
BeIOHpaeTcs pexxuM "Zero/bazeline correction”.

B) B orcyrcrBue miacTmHBI-paccewBatens YTK npH nepeKkphITOM MeTaLTH4ecKO#
IJIACTHHKOM BBIXOJHOM OKHE KIOBETHOIO OTAeNneHHs HaxathueM kHomku «ZERO» 3adukcuposarhb
YPOBEHb CHIHAlla IIPH HYJIEBOW HMHTEHCHBHOCTH cBeroBoro mortoka "Baseline". Ilocne naxarus
kHonkd OK B leBOM BepxHEM yriy 3kpaHa oroOpaxaercs abCOMIOTHOE 3HAYEHHE WHTEHCHBHOCTH
CBETOBOI0 MoToKa, coorsercTByromero T = 0 % (mpumepro ot munyc 0,03 go 0,04).

r) BepayTbcs B pexum «Simple reads measurement at a single wavelength» ¢ mocnenyronmm
BbIOOpOM BapuaHTa «X mode» - « Wavelengthy, « Y-mode» - «%T».

) YCTaHOBHTS ILIACTHHY-paccenBatenb Y TK B COOTBETCTBUH ¢ PUCYHKOM 9.
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3
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1 - METAJUTHYECKHH JIOTOK C OTBEPCTHEM 2 - IIaCTHHa-paccenBatens ¥ TK
3 - miactaHa U3 Propormnacta-4 TOMIHHOH 3 MM
4 - MmoHOXpOMaTOp crekTpodoTomMeTpa
®I1 - poronpuemunk cnexrpodoToMeTpa

Pucynok 9 — Cxemaruunoe nzobpaxkeHune (BHJ COOKY) KIOBETHOTO OTACTICHHA
cnekTpoOTOMETpA MIPH MPOBEIEHAH IPOBEPKH CTIEKTPAIbHOTr0 K03 GHIMEHTa HAaPaBIEHHOTO
MIPOMYyCKaHHs IIaCTHHEBI-paccenBartens Y TK

Pucynok 10 — Bua sxpana monuTopa npu Beibope pexuma «SCAN»

e) Beibpats pexum «SCAN» - «With baseline correction» 1 mocne HaxaTtas KHonkd «ZERO»
3aUKCHpOBaTH HE MEHEE BOCBMH MOCIIEI0BATENBHBIX OTCYETOB 3HA4YeHHs KodQuuueHTa
npomyckanus T.

%) Y mamuTh ninacTaHy-paccenBatens Y TK U3 g0TKa.

Haxats xHonky «ZERO» wu 3adpukcupoBath 3HadeHHe Koddduumenta nponyckanus T B

OTCYTCTBHC nnacmnm—pacceuna‘renﬂ YTK 9T0 3HAYEHHE [OOJKHO HaXOIUTBCA B npe,uenax
(100+2) %.

10.2.3 Pe3ynbTar MpOBEPKH CIEKTpaTbHOro Ko3(GdHIMeHTa HanpaBIeHHOIO MPOMYCKaHHUS
nacTuHbI-paccemBarens YTK cuMTath MOJNOKHUTENBHBIM, €CIH BCE 3a(HKCHPOBAHHBIE 3HAYEHHUS
storo kodddunmenta HaxoasTcs B npeaenax (17+3) %.

10.2.4 Pe3ynsTaThl H3MEPEHHH CIIEKTPAIBHOrO K03(dHIIMEeHTa HAlPaBIEHHOIO MPOMYCKaHUS]
iactunbi-paccenBarens Y TK 3apukcHpoBaTh B IPOTOKOJIE MOBEPKH.
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10.3 Onpenenenne norpemnocta uiMepenuit YCC

10.3.1 Ecmu omepamusi ompeneienus norpemnoctd m3Mepenuit YCC mpoBoamTes mocie
TPaHCIIOPTHPOBKHA COCTABHBIX 4acTeH CHCTEMBI B IPYroe NOMELICHHE. OTIHYHOE OT MOMCIICHHA, B
KOTOPOM IIPOBOJIAJIACh OMepais OnpoOOBaHHA, TO NEpe/l NMPOBEJCHHEM 3TOH OMNEpAlHH CIEIyeT
OCYLIECTBHTH AEHCTBHA, YKa3aHHBIe B 1111 8.1, 8.2 HacTOAIIEH METOMKH.

Pa3MellleHHe COCTAaBHBIX 4YacTel CHCTEMBI OCYIIECTBISETCS B HENOCPEJCTBEHHOH OIH30CTH
OT TaxoMeTpHueckoit ycranoBkd YT05-60 takum o6GpasoM, uToObl ObLIO OOeCme4eHO COCIHHEHHE
3THX YacTeif MexIy cobol B COOTBETCTBHH CO CXEMOM. PeICTaBIEHHOH Ha pHCYHKe 1.

PeKOMEH/yeTCs CKpY4eHHble B KOJbIa BOJOKOHHO-ONTHYECKHE 30H/IBI 3aUKCHPOBaTh Ha
BBIIBMJKHOM JOCKE CTONA, Ha KOTOpOM ycraHoBieHa ycraHoBka YT05-60. Hampumep, ¢ MOMOIIBIO
CKOTYa WIM HHOTO CPE/ICTBA, YTOOB OHM HE MOJBEPraliCh NEPEMEIUCHHSM HH MOJ JCHCTBHEM
BO3IYIIHBIX MOTOKOB, HH TOA ZeiCTBHEM BO3MOXHOH BHOpalMH OT BpAUIAIOMHXCA JIEMEHTOB
ycranosku # YUIL Ilpu 3toM nomkHa ObiTh obecreyeHa BO3MOXKHOCTh YCTAHOBKM HAKOHCYHHKOB
BO3 B YUII (cm. pucynku 11 u 12).

TEEL B TEIT TS

¥ :1'
00000000

Pucynok 11
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10.3.2 Tlocne pa3MelNeHHsi COCTAaBHBIX YacTedl CHCTEMbl B COOTBETCTBHH C I 10.3.1
ycTaHOBHTH ocHoBanue 7 VUII (pucyHok 12) Ha HampaBISIOMYIO 8 TaXOMETPHYECKOH YCTAHOBKH.
Ilpu stom Bpam@romascs ock 5 VYMII pomkna BOHTH B 3al€IVICHWE C BEAYIIHM BaloM
TAaXOMETPHYECKON YCTAHOBKH (HOMED BEAYIIEr0 Bajla ONMPENE/IACTCH 3HAYCHHEM yCTaHaBIHBaEMOH
9acTOTHI €0 BPAIlIEHAs B COOTBETCTBHH C TabIHIIEH 3).

10.3.3 YcranoBuTh yeTpoiicTBo TecT-koRTponst (YTK), cocTosmee U3 BTY/IKA 2 H ILIACTHHBI-
paccemBatelns 3, Ha BepTHKaIbHYIO cToiKy YUII 1 3akpenuTh ABYMs BUHTaMH TaK, Kak 3TO MOKa3aHO
Ha pUcyHKe 12.

| - HAKOHEYHHK BOJIOKOHHO-ONTHYECKOrO 30HAa 2 - BTyaka YTK
3 - mnactuna-paccenBarenb YTK 4 - nmacTuna-Moayastop 5 - Bpamaromascs och
6 — maiidsl 7 - ocHoBanwne YUII 8 — Hampapnsromas TaXxOMETPHYECKOH YCTAHOBKH

Pucynoxk 12 — Vcranoska YTK Ha BeprukanerO# cToiike YHUII

10.3.4 Tlocne ycranoskd YUII u YTK u3MepuTh IITAHTEHIMPKYIEM PACCTOSHHE /| MEKIY
ob6pallleHHBIMH JPYT K JPYTY MOBEPXHOCTAMH TUIACTHHBI-PACCEUBATENS 3 M IUIaCTHHBI-MOAYIATOpa 4.
[lepen w3MepeHHeM BH3YalbHO MPOBEPHTH, YTO KOJIWYECTBO mMaiO 6, peryaMpyrolHMX pacCTOsHHE
MEXy MMOBEPXHOCTAMH ILIACTHH 3 U 4, paBHO TPEM.

PaccTrosiHHe MEXIY IUIACTHHAMH 3 W 4 M3MEPHTh B TPEX TOYKAX NOBEPXHOCTH ILIACTHHBI-
MOJIyJISTOPA, PACIOIOKEHHEIX JIPYT OTHOCHTENBHO APYTa MO YIiIoM npuMepHo 90°.
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10.3.5 PesynsTar INpOBEPKH pAacCTOSHHSA MEXIy IUIaCTHHOH-pacceMBaTerieM YVIK =un
IJIACTHHON-MO/TYJISTOPOM CYMTATH MOJIOKATENBHEIM, €CIIH Pe3yNIbTaT KaXJI0ro H3IMEPCHHS HaXOHTCA
B nmpenenax (11.7+1) mm.

10.3.6 PesynbTaThl H3MEPEHHM pPacCTOSHHS MEXIy IUIaCTHHOH-pacceHBaTeleM YTIK u
TUIACTHHOM-MOIYJISTOPOM 3aQHKCHPOBaTh B MPOTOKOJIE ITOBEPKH.

10.3.7 Iorpemsocts u3mepenuii YCC onpejensercs Uit KaXI0ro H3MEPHTETEHOIO KaHala
(VK), BXOASINET0 B COCTAaB CHCTeMbl (Wmd s Kaxgoro oraemsHoro MK, mpencraBienHoro Ha
noBepky), Ha actorax 120; 90; 60; 30; 10 mun™.

YacroTa BpamieHus BanoB ycraHoBkd Y T05-60 3aBucHT OT HOMEpA Bajla ¥ JacTOThI CHTHATA
ot renepatopa. Homepa Ba/OB YCTaHOBKH, PAacTONIOKEHHBIX B Psi/l HA NEPE/IHEH MaHEH YCTaHOBKH,
OTCUMTHIBAIOTCS CJeBa HampaBo. Hampumep, Ha pucynke 11 YHII pacmonokeH Tak, 49T0 €ro
BpAIIAIOMIAsNCA OCh BXOJMT B 3alleIUIeHHe C BelymmuM BamoM Ne 1 TaxOMETpHUECKOH YCTaHOBKH,
rnpaBee BHAHBI CBOOOHBIE Bambl Ne 2 - Ne 5.

Homepa BajloB M 4acTOTHI CHIHANA OT IeHepaTopa, 00ecledMBAIOIIHE MPH ONPEAEICHHH
norpemsocTy u3Mepernit YCC TpeGyeMble YaCTOTHI BpallleHHs BA/IOB YCTAHOBKH (M. COOTBETCTBEHHO,
ocu YUII) npuseneHs! B Tabnuie 3.

Tabnwna 3
Hacrora BpameHus Bana Homep Baza YacToTa reHeparopa
YCTaHOBKH

120 300

% 5 225

60 150

30 300

10 : 100

10.3.8 IMorpemuocts w3mepenuii YCC ompenensercs I KaxI0ro H3MEPHTEILHOIO KaHana,
BXOJIAIIET0 B COCTAB CHCTEMBI (MIIH JUIA Kaxaoro otaensHoro MK, npecTaBleHHOro Ha MOBEPKY). B
CIEAYIOIIEH NOCIEI0BATEIbHOCTH:

a) HakoHeYHHK BONOKOHHO-ONMTHYECKOro 3oHna mpopepsemoro MK ycTaHOBHTH BO BTYIKY
YTK 110 ynopa B TOBEPXHOCTh TIacTHHEI-paccensarens Y TK u 3akpenuTh BUHTOM BO BTyKe Y TK.

6) Cocrasusle yactu UK (VUIL, BO3, JIBOIIII) BeiaepxaTh B HENOABHIKHOM IOJIOKECHHH B
TedeHHe 30 MHHYT.

B) Ha munesoii manenn JIBOIIII nepekmodatens PeryliHpOBKH KO3(HIMEHTa yCHICHHS
CHTHAJa M MEpeKIIoYarellb pPeryJMpoBKH TNapaMeTpoB (HIbTpalM¥ CHIHANa YCTAaHOBHTHL B
TIOJIOKEHHE «3).

r) 3anycruth nporpammy PowerGraph u u3meputs CKO myma Il Ba Bexone JIBOIIII B
paboueM pexHMe (CONTHYECKHH IIyM») B COOTBETCTBHH C METOJMKOW, NPHBEJICHHOH B
NPHIIOKEHHH A.

1) YCTaHOBHTH YacTOTY BpalleHus macTuas-Moxyastopa YHUII fo. pasayro 120 mun".

e) Msmeputs pasmax curHama C, BO3ZHHKAIOIIErO NpPH BpPALICHHH IUIACTHHBI-MOIYIATOpA
VHUII. B COOTBETCTBHH C METOAMKOM, IPHBEICHHON B MPHIOKEHHH b.

3akpsiTh nporpammy PowerGraph.

%) 3amyctuth mporpammy VarPulse W W3MepuTh 4acTOTy CHrHana f, BO3HHKaiomero npu

BpallleHHH IUIACTHHBI-MOAynsTopa YWII, B COOTBETCTBHH C METOJMKOM, IIPHBEICHHOH B
NpHIoXKeHHH B.
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3) BpaucauTe 3HaYeHHe abCOMIOTHOM MOrpelrHOCTH M3MEPEHHS 4YacTOThI CHTHAIA Af nHa
gacrtote fo mo popmye

Af=f - fo.

¥) BEMHCIHTE OTHOIIEHHE CHTHAJ/IIIYM, PaBHOE C/M¢xo.

k) [ToBTOpHTE AEHCTBHA O ILIL €) - H), IOCTE0BATEIbHO YCTAHABIMBAA HaCTOTY BpallCHHA
nIacTHHBI-MORysTOpa fo. paBayio 90; 60; 30; 10 mun™.

IIpumeuanne — Tak kak /s u3Mepenuii Ha yactorax 30 1 10 muH"' TpeGyeTcs mepecTaHOBKa
VUII mis obecriedeHns 3auEIUIEHHs €ro OCH ¢ JAPYTMM BalOM TaXOMETPHYECKOH YCTaHOBKH, TO
JIOTycKaeTcs TpOBEJEeHHe W3MepeHuit Ha wacrorax 120; 90; 60 mur"' mms Bcex UK cHcTeMBL

TIpe/ICTABJIEHHBIX Ha MOBEPKY, C MOC/IEAYIOUMM MPOBEICHHEM H3MEPCHHH Ha JacToTax 30 u 10 mun’’
nocie nepecraHoBkn Y MIL

10.3.9 Pesyssratsl onpeenenus norpemsocT u3Mepernii YCC cunTaTh NONOKHTEIBHBIMH,
eciy 3Ha4YeHHe morpemsocTd Kaxaoro MK He mpepsiaeT 3Ha4YeHHH, NPHBEICHHBIX B tabnune 4, a
otHomenue C/1llco MMeeT 3Ha4YeHHE He MeHee 9.

Tabmmua 4
U3Mepsiemas 9acToTa, aer! | 10 | 30 60 | 90 120
ITpenensr IOy CKaeMOoH
abcomoTHOH TIOTPEIIHOCTH +2.5 +3.5 +5.0 +6.,5 +8.0

m3mepenuii YCC, mun™

10.3.10 Pe3ynsrarsl u3MepeHHi 3aHKCHpOBaTh B MPOTOKOJIE MOBEPKH B tabnunax, gopma
KOTOPBIX IIPHBE/ICHA B MPHIOKEHHH [

KonmgectBo Tabmun onpeaensercs komudectBoM UK cucTeMBI WM KOTHYECTBOM OTACTBHBIX
UK, npeacTaBiIeHHBIX Ha TIOBEPKY.
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11 Odopmiaenne pe3yJbTaTOB NOBEPKH

11.1 Pe3ynbTaThl MOBEPKH CHCTEMBI OGOPMISIOTCS IPOTOKONIOM, PEKOMEHIyeMad dopma
KOTOPOTO TIPUBEZICHA B MPHIOXKeHHH [,

11.2 Pesynsrarsl noBepku oTaenbHex MK u3 cocTaBa CHCTEME oopMIAIOTCA IPOTOKOJIOM,
pexoMen/IyeMas (hopMa KOTOPOro IPHBE/IEHa B IPHIOKEHHH J1.

11.3 Ceenenuss 0 pe3yiabTarax MMOBEPKH NEpENalOTCs B ®enepanbablil HHOOPMALMOHHBIHA
donz mo oGecieYeHHIO eIMHCTBA H3MEPEHHIH.

11.4 Tlpu MONOXKHMTENBHBIX Pe3y/NbTaTax MOBEPKH IO 3aj4BICHHIO 3aKa3dHka odopmisercs
CBHJIETENILCTBO O ITIOBEPKE, CBEICHHS O IIPOBEJCHHOH NOBEPKE BHOCATCA B pasjici 12 macnopra
CHCTeMBL 3HAaK TOBEDKH HAHOCHTCS Ha CBHCTENBCTBO O MOBEpKe (B Ciydae otopmiieHHs) H B
HacrnopT CHCTEMBI.

11.5 Ilpu nosepke otaenbHbiX MK W3 cocraBa CHCTEMbI B CBHJICTEIBCTBO O MOBCPKE
BHOcHTCS HHGOopManHs 0 KoHKpeTHbX K, mpomeaimx noBepKy.

11.6 Tlpu oTpHUATENBHBIX pe3ylbTaTax MOBEPKH NPHMCHCHHE CHCTEMBI BuoApryc wim ee
OTHENBHBIX KAHANOB 3aNpellaeTcs M, NMO 3asBIEHHIO 3aKa3duka, O(QOPMISETCS H3BEIICHHE O
HENPHUrOTHOCTH K IIPUMEHEHHIO.
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MNMPHJIOXKEHME A
(obs3aTensHOE)

METOJIUKA U3MEPEHHWI CPEJTHEI'O KBAJTPATUYECKOI'O OTKJIOHEHMA IIIYMA HA
BBIXOJIE JIBOIIIT B PABOYEM PEXXUME («OIITUYECKOI'O HTYMA»)

A.l Jlns w3MepeHmii cpemHero Ksajapatrdyeckoro orkioHeHHs myma Illeo Ha BBIXOZE
JIBOIIII B paboueM pexuMe («ONTHYECKOro NIymMa») Hemonb3yeTces nporpamma PowerGraph 3.3.

3anyck mporpammbel PowerGraph 3.3 ocymiecTBisieTcs JIBOWHBIM HaXX4THEM JICBOM KHONKH
MaHHMYIATOpa «MBINb» Ha SPILIK MPOTPaMMBI, PAcTONIOXKEHHBIH Ha paboyem crone. B okHe
«Baibop AIII» cnexyer Beibpars AL E14-140, mocie dero oTKpoeTcs TIaBHOE OKHO HHTepdeiica
nporpammsl PowerGraph.

B nyskte Menio «CepBHC» mporpammsl ClelyeT BhIOpaTh NOANYHKTH «YacToTa
perucTpanum» - «JIpyras» u B okHe «JacToTa peractpaunn» ycraHoBHTh 3HadeHue 300 Hz. B mynkre
MeHI0 «BH» 10/DKeH OBITh YCTAHOBJIEH PEXHAM 0TOOpakeHHs CHrHanoB «Camomucenn.

A.2 Jlna wusMepenus Il mocne 3amycka mporpammbel PowerGraph mposecTs criemyroniie
OIepallHH:

a) B rnaBrom okne mporpammel PowerGraph BeiOpats myHKT MeHIO «CepsHcy»-«Kananb u
rpaukm»-«KonauectBo rpadMKoB» W YCTAHOBHTH KOJIHYECTBO rpaduKoB - 1.

6) Beibpars UK ¢ HoMepoM, COOTBETCTBYIOIIHM HoMepy mposepsemoro UK.

B) VYcranoBuTh MacmrTab 1o OCH HampsbkeHWH (mkama Y), yZoOHBIA /Ui BH3Yald3aluH
cHrHana myma, opuerTuposouno 0,1; 0.2; 0,5 B, macmTab no ocu Bpemenu (mkana X), pasubiii 20:1
wm 50:1.

r) Haxare xHOnKy «CTapT» [Uis 3amycKa pexuMa PerHCTpallid CHrHala Iiyma B TeYeHHE
120 - 130 ¢ HenmpepsIBHO, MOC/IE YEro OCTAHOBHTH PErHCTPALMIO MOBTOPHBIM HAXXATHEM HA KHOIKY
«Crapt». Bua mocTynaromero cHrsana otobpakaeTcs B OKHE NPOrpaMMBl (IPEMEp NpPHBEICH Ha
pucynke A.1).

1) OcymecTBUTh JeHCTBHS TO 1. T) eme 4 pasa. IIo OKOHYAaHMHM 3THX JEHCTBHH Oyner
3alMcaHa BHIOOPKA JAHHBIX 3HAYEHHH IIyMa, COCTOSAIIAs W3 NATH 3allice (Ha3hbIBaEMBIX B MPOTpaMMe
PowerGraph 6nokamu) umatensHocTsio o 120 - 130 c.

Ha pucynke A.2 mpHBeIEeH MpHMEp OKHA MPOrpaMMBI ¢ OTOOpaKEHHEM IIATH 3allHCaHHBIX
OJI0KOB, COJEpIKAIMX JaHHBIE O 3HAYEHMAX Iyma (4ToOBI Bce MATH 6JI0KOB MOMECTHIIMCH HA OJTHOM
3KpaHe, BeIOpaH MacinTad mo ocu X, pasubri 200:1).

IToce 3ammcH naTH 6JI0KOB IIyMOB OCymIecTBIIsEeTCH 06paboTka 3amMCaHHbIX JaHHbIX.

Jnsa usmepenns Ilexo crienyer BRIOpaTh MyHKT MeHIO «AHanmu3»-«Tabmuna 3Hagvenui». B
OTKPBIBIIEMCS OKHE HYKHO B CIIHCKE 3aMMCAHHBIX OI0KOB MOCTaBHTE (koK BO3IIE 3JEMEHTA CIIHCKA
«Bech (aitn», B kareropun (yskunui «Statisticy orMeTuTs praxkom ¢yrxmmio «Std Deviation», B
coucke «McTo4HMK naHHBIX» BHIOpaTh KaHal, a 3aTeM BHIOpaTh IYHKT MEHIO «DyHKIHs-
«Beaucutey. B okHe «Tabmuma 3Hadenwit» Oymyr BeBemensl 3HadeHus Std Deviation
(COOTBETCTBYIOT CpelHEMY KBaaparHdeckoMy oTKiIoHeHHIO - CKO) Kaka0ro U3 3anucaHHbIX O10KOB
(cM. pucyHOK A.3).

B nonyuernoM paay u3 nate 3Ha4eHHH e i (1= 1 - 5) HeoOxoaumMo HaHTH MaKCHMAbHOE
(Iexo i )maxe ¥ MEHEMATBHOE ([lcko i) vun 3HAYSHHUS W IPOBEPUTH HX HA BBINOJIHEHUE YCIIOBHSA

(mcxo i) Makc / (I-cho i) M = 2

Ecimu 310 ycnoBHe BEIONHSETCA, TO B KadecTBe pe3yibrara uaMepeHus Il mpuHuHMaeTcs
cpeanee apudmerndeckoe 3Ha9eHHi CKO otaenbHbIx 610K0B (Ilcko = lckoii cp)

Ecnu 310 ycnoBue He BBIMOMHSAETCS, TO HEOOXOAUMO MOBTOPATH npoueaypy u3MepeHHs Hleko i
no tex nop, moka oTHomeHHe (Illcko i) wmaxc / (Illexo i) wwm HE CTAHET MEHbBIIE WIH paBHO 2. C
nocienyrommM BeraucineHueM Ille,, paBHoro Illcko i op. KomuuecTBo moBrOpeHui AOMKHO OBITH HE
Gonee gersipex. Ecimm ke HE B 071HOM U3 yeThIpeX MOBTOPHLIX cepil yeloBHE (Ilcxo i) maxe / (Wleko i) v

<2 taK H He OyeT BBINOIHEHO, TO ITO ABJIAETCS OCHOBaHHEM I oTOpakoBku komiutekta JIBOIIIT -
BO3 B nposepsemom UK.
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Pucynok A.1 - [Tpumep rpaduka curaana nryma npu Macmrabe mo ocu X 20:1
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Pucynok A.2 - Ilpumep rpaduka curaana myma (nsate 61okos o 120 - 130 ¢)
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i Tabnwua ,nduennu Becb haun = jm] x|
ain fpaska Bnok OyHkums TMomouls
n ublanleam EE® o= 0
s PyHKUMS:
- 1 16:4037 O Median
2 16:43.56 |{Slope {TOMode
3 16:46:30 |Integral CRMS
w4 16:48:40 | {Sum []Variance
=5 16:50:45 g]‘;";;“e’“s Std Deviat
Selection [1Std Error
Kasan 1 Std Deviation _A_|
Brok 1 7.171804E-02 v i
Bnok 2 0.051036 v
Bnok 3 4.965489E-02 v
Bnok 4 4.840136E-02 A"
Bnok 5 4289887E-02 v

‘Becs gann =

(B

Pucynok A.3 - Ilpumep okna «Tabnuna 3nadeHuit», COAEPKAIIETO 3HAYCHHA CKO myma

KaXKI0ro 6J10Ka B CEPHH M3MEPEHHH, COCTOSIIEH U3 NATH 6I0KOB
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NMPUJIOXEHHUE b
(obs3arensHOE)

METOJ/IUKA U3MEPEHUI PASBMAXA CUTHAJIA, BOSHUKAIOUIET O ITPH BPAILIEHHMH
[IJIACTUHBI-MOYJIATOPA VHII

B.1 Jlns wm3MepeHmii pasmaxa curHama C, BO3HHKAIOIIETO MNPH BpAllCHHH ILIaCTHHBI
moxyssitopa YUIL, ucnons3yercs nporpamma PowerGraph 3.3.

3anmyck TpOrpaMMbl M €€ IOATOTOBKA K MPOBEJCHHIO H3MEPEHHH OCYIICCTBIACTCA B
COOTBETCTBHH C I1. A.] NpHIOXKEHHS A.

B.2 Jina u3mepenns pasMaxa cursana C mocse 3amycka IMporpaMMel PowerGraph npoBecTu
ClIeAYIOIIHE JICHCTBHS:

a) B riaBHOM OKHE NpOrpaMMbl B IYHKTE MEHIO «CepBuc»-«Kanansl H rpaduxu»-
«KommuecTBo rpaduKoBy BbIOpaTh KONMHYECTBO rpaduKoB - 1.

6) Bribpats MK ¢ HOMEPOM, COOTBETCTBYIOIIMM HOMEDPY MPOBEPAEMOTO UK.

B) YcraHoBHTH MacmTab 1O OCH HampsbkeHHH (mkana Y), yaoOHBIN Ul BH3YyalH3alluH
CHTHANTA OT BPAIIAIOMIEHCS TLUIACTHHBI-MOY/ISTOPa, OPHEHTHPOBOYHO 0.2: 0.5 B, macmrab no ocu
BpeMeHH (mKana X), paBHbIH 10:1, 5:1 uim 2:1, B 3aBHCHMOCTH OT YaCTOThI CHI'HaIA.

r) Haxare kHonky «Crtapr» Ui 3alycka peKHMa PErHCTpalMM CHTHana B TEUCHHC
BpEMEHH, paBHOTO He MeHee yeM 1: 1.5; 2; 4; 12 MHH NpH 3HAYCHAAX fo, paBHBIX cootBeTcTBEHHO 120:
90: 60: 30; 10 mme"', mocne 4ero OCTAHOBHTh PETHCTPALMIO NOBTOPHBIM HAKATHEM HA KHOMKY
«Crapm».

BH TOCTYNAKOMIEr0 CHrHaja OToOpakaeTcs B OKHE NPOTrPaMMBI (mpumep CHrHana c
gactotoii 120 Mur"' npu Macmrabe 1o mkane X 2:1 NpuBe/ieH Ha PHCYHKE b.1).

1) BeiGpath myHKT MeHIO «AHamm3»-«[HcTOrpaMma». B ONIMAX OTKPHIBIIEroCs OKHA
«'ucTorpaMmay BhIOpaTh HOMEDP NMPOBEPAEMOTO KaHala i HOMEp 6noka. B meHTpanbHOR 4acTH OKHA
oTobGpaXkaeTcss FHCTOrpaMMa pacrpe/ie/ieHusi 3Ha4eHHi CHIHaNa, MOCTYNAIOMmEro ¢ BeIXOAa JIBOIIII
na Bxon AL E14-140. VCTaHOBHTh mar MOCTPOSHHS TMCTOTPAMMbL, YIOOHBIH JUIA €€ aHaIH3a
(manpumep, 50 umm 20 mV).

THnW9HbI BHJ TACTOrPAMMBI paclpe/ie/iCHHs 3Ha4YCHHH CHTHANA MPHBE/ICH HA PACYHKE B2.
I'McTOrpaMMa HMeeT JIeBBIH H [OpaBbli MakCHMYyMBI, COOTBETCTBYIOIIME CPEIHHM 3HAYCHHAM
AMILTMTY/I CHTHAJIA OTPHIIATENbHOH H TOJIOKHUTEILHOH NOIAPHOCTH.

e) [lepemenas MBIIBIO KPecTOOOPa3HBIA KypcOp IO IOJIO THCTOrpaMMbI, HAaBECTH €ro Ha
cronben, COOTBETCTBYIOIIMH J€BOMY MAaKCHAMyMy TIHCTOrpamMmbl. BHH3y B CTpOKE COCTOSHHS
BHIBOJMTCS 3HAYEHHE HANpSKEHHs X, COOTBETCTBYIOIIEE 3TOMY CTOJIONY, KOTOpOe NMPHHAMAETCS B
KauecTBe CPEJHEr0 3HAYCHHS AMILTATY/ CHTHAla OTPHIATETbHOH MONApHOCTH Xi. AHAIOTHYHEIM
06pa3oM HAWTH CpeiHee 3HAYCHHE AMIUIHTY/ CHTHAIA TOJOXKHTEIBHOH MOIAPHOCTH X>, HaBeld
Kypcop Ha CTon0€1, COOTBETCTBYIOIIHM TPaBOMY MaKCHMyMY IHCTOrpaMMBbI.

Berauciuts pa3max cursana C no gopmyiie

C =X - X (3nauennus X> u X; OepyTcs ¢ y4eTOM 3HaKa).

Ha pucynke B.2 mpuBeieH mpuMep THCTOrpaMMBbl pacripe/ie/ieHHs 3HA4YeHWH CHTHANA JUli
6noka 6 xamama | mpu mare 20 MV. PHCYHOK COOTBETCTBYEeT HABEICHHIO Kypcopa Ha JIBBIA
MaKCHMYM THCTOTPaMMEL, TIO3TOMY B CTPOKE COCTOSIHHMS OTOOpakaeTcsi 3HaueHHe HampsokeHns X:
-1,26 V. Ha pucynke b.3 u3o0paxeHa Ta ke camasd I'HCTOrpaMma, HO NpH HaBEICHHH Kypcopa Ha
cTonben, COOTBETCTBYIONIMI MpaBoMy MakcumyMy. [Ipu stom X: 1,56 V.

ITosromy C = 1,56 - (-1,26) = 2,82 B.

[Ipumeganne - [Ipu onpenenenuu 3HadeHnit Xi W X> 10 THCTOrpaMMe ClIelyeT YYHTIBATh.
yro B auamazone wactor or 10 mo 20 Mmue! CHrHanm HWMeeT BHJ. 3aMETHO OTIHYAIOLIMHCA OT
CHHYCOHJIATLHOTO, M, B 00JAacTH Iepexojla HanmpsHKeHHs dHepe3 HOJb, MMEET y4acTOK C Malloi
KPYTH3HO#M (CcM. pHCYHOK B.4, Ha KOTOpOM TpeCTaBleH BHJ CHTHAJA ¢ 9acTOToH 12 MHH).
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Pucynok b.2 - I'ucrorpamMma pacmpezie/ieHus CHrHaia ¢ maroM nocrtpoenus 20 mV npy HaBeeHHH
Kypcopa Ha CToJI0€ll, COOTBETCTBYIOIIHIA JIEBOMY MAKCHMYMY IHCTOTPAMMBIL.
B ctpoke cocTosHus otobpakaercs X =-1,26 V
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Pucynok B.3 - T'ucrorpaMma pacnpe/ie/ieHHs CHIHala ¢ I1aroM nNoCTpoCHHsA 20 mV npH HaBeJeHHH
Kypcopa Ha CTOJIGeIl, COOTBETCTBYIONIHIA IPAaBOMY MAKCHMyMY rHCTOTPaMMBI.
B crpoke cocTosiHEs oToOpakaercs X = 1,56 V

IS SIS GIESSY BIIN7  BASEM SE65% 883716 6393 15548 73S 74985 TRERAT 783
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Pucynok B.4 - Bux curnana ¢ yactoroi 12 mun™ npu macurrabe no mxane X 5:1
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Benenctsue 3Toro B 3Toif 061acTH MOryT OBITH OJMH MM JIBa LEHTPAIbHBIX MaKCHMYMa,
HAIpEMeEp. TAKHe Kak 3TO MOKa3aHO Ha pHcyHKax b.5 u B.6. Jlna onpenenenus 3HadeHus C B 3TOM
Cllydae [O-TIPEXHEMY MOJDKHBI HCIONB30BaThCS CTONOLBI JIEBOTO M TNPAaBOr0  MaKCHMyMOB
rucTorpamMmel. PHCYHOK B.5 COOTBETCTBYET HaBeIEHHIO Kypcopa Ha JIEBBI MAaKCHMYM THCTOIPaMMBL,
B CTPOKE COCTOSHHS OTOOpa)kaercsi 3Ha4YCHHE HaNPsKCHHA X: -2.4 V. Pucynok b.6 cooTBeTCTBYET

HABEJIEHMIO Kypcopa HA MpaBbIH MaKCHMyM THCTOIpaMMbl, B CTPOKE COCTOAHHA orobpaxaeTcs
3HageHHe Hanpsokenus X: 2,8 V.

Mostomy C = 2.8 - (-2.4) =5.2 B.

ncror paressa: Bnox 9

62% 175 20 2% 25 275

45 12 [ s 2 1% 2% 25 2
Kosan 1V or- [N -
(onl i 24531V [ 26727 [Masn G121V Mode QI1BB3YV X 24V = = s = jLanz — w107 52287%

Pucynoxk B.5 - 'actorpamMma pacnpeie/ieHus CHrHajIa C aroM mocTpoCHHsA 50 mV npu HaBeICHUH
Kypcopa Ha CToN0eI, COOTBETCTBYIONIAH JIEBOMY MAKCHMYMY THCTOTPAMMBL.
B cTpoke cocrosiHus otobpaxaercs X =-2,4 V
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Pucynok B.6 - ['acTorpamMma pacrpe/ielieHus CHTHaNa ¢ maroM nocrpoesns S0 mV npu HaBeAeHUH

Kypcopa Ha cTonbel. COOTBETCTBYIOIHI IPaBOMY MAaKCHMYMY THCTOIPAMMBL.
B ctpoke coctosHus otobpaxkaercs X =2.8 V
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MNMPUJIOXEHUE B
(obs3arenbHOE)

METOJIUKA U3MEPEHWM YACTOThI CUTHAJIA, BOSHUKAIOIIETO ITPH BPAIIIEHUH
TUTACTUHBI-MOIVIIATOPA YHUII

B.1 Jlns wu3mepenmii vacToThl f CHrHaja, BO3HMKAIOIIETO NpH BpAMICHHH IIACTHHbI-
moxynsTopa YUIL, ucnons3syercs mporpamma VarPulse 9.4.

ITepen 3amycKoM IPOrpaMMbl HEOOXOIMMO BBIYHCIHTD 3HAYCHHAS MPOrpAMMHBIX apaMeTpoB
«Amp Lim T» u «Amp_Lim_B» mporpammer VarPulse 9.4, mpu KOTOpBIX OyzeT OmpeneNaThes
OrPEeIHOCTh M3MEPEHHH YacTOTHl CHIHaNa. JTH 3HAYCHHS HCIOJB3YIOTCA JUIA BCETO JHalasoHa
u3MepeHHii yactorel curHama ot 10 mo 120 MHH ' H ONpeNeNsioTCs Ha OCHOBAHWH pesylbTara
W3MEpeHHs pa3Maxa CHrHajza Ha wactore 120 Mmua'. 3HaueHHE NPOTPAMMHBIX IapaMeTpOB
«Amp Lim T» u «Amp_Lim B», paBHOe exuHHIC, COOTBETCTBYET HANpPSKCHHIO CHTHama C
ammmaTyaoi +0,2 B (pa3max curnana 0.4 B).

ITpeaBapUTEIbHO ONPEACIAIOTCS PaCYCTHIC 3HAYCHHS (Amp_Lim_T)pacy # (Amp_Lim_B)paca
no gopmyne

(Amp_Lim_T)pacs = (Amp_Lim_B)paca = 1.5 - C,

e C - uYWCIEHHOE 3HAYeHHe pa3Maxa CHTHala, W3MEPEHHOIO B BOIBTaX, Ha 4acToTe
fo =120 mun"'.

Tak kak mporpammbie mapametpbi Amp_Lim_T u Amp_Lim_B MoryT GbITh TONBKO LEBIMHA
gnciamu ot 1 u Gonee, To ux pacuerHbie 3Hadenns (Amp_Lim_ T)pacy B (Amp_Lim_B)pacy A0MKHEI
OBbITH OKpYTJIEHBI 1O O/IFKaHIIero nenoro Yucia.

Hanpumep:

1) Ha acrore fy = 120 Mun"' u3mMepeHo 3HaueHue pa3maxa curdana C, paBHoe 1.8 B.

MMoxcTanseM B pacdeTHyio QopMmyny udwcieHHoe 3Hadenue (1.8) oToro pesyisrara
H3MEpPEHUS

(Amp_Lim_T)pacq = (Amp_Lim_B)pacq = 1.,5 . 1,8 =2..

PacueTHOE 3HaYeHHE OKDYITAETCH MO Oimkaifliero menoro, B JaHHOM Ciyyae B GONBIIYIO
CTOpOHY, O3TOMY TIDH TIPOBEJICHHH H3MEPEHHH 4acTOThI J0/DKHEI OBITH HCIIOIB30BaHbI CIIEAYIOIIHE
3HaYeHHs 1apaMeTPOB:

Amp Lim T=Amp Lim B=3.

2) Ha wacrore fy = 120 mun™' u3mepeno 3nagenne pasmaxa curaana C, pasuoe 1.5 B.

[loncraBnseM B pacdeTHyio (Gopmynly d9HcleHHoe 3Hadenme (1.5) 3toro pesynsrara
W3MEpEHHS

(Amp_Lim_T)pacy = (Amp_Lim_B)paca = 1,5+ 1,5 =2,25.

PacueTHOE 3HaYeHHe OKpYI/seTcs A0 OmmKaHIIero 1enoro, B JaHHOM Clydac B MEHBIIYIO

CTOpPOHY, IIO3TOMY IPH IPOBEACHHH H3MepeHHﬁ YaCTOTH! JOJDKHBI OBITH HCIIONIB30BaHbI CJIeAyIOIIHE
3HQ4YCHHUA NMapaMeTpOB:

Amp Lim_ T=Amp Lim B=2.

3) Eciu npobras yacts 3uasenui (Amp Lim T)pacs # (Amp_Lim_B)pacy, paccyuTaHHBIX C
tounocTsio 710 0,01, pasra 0,50, To 3TH 3HaYeHHs OKPYIIISIOTCS 10 OMkaimero neioro B 60/bIIyIO
CTOPOHY.

Hanpumep, ecmi (Amp_Lim_T)pacy = (Amp_Lim_B)pacs = 2,50, TO npunuMaeTcs

Amp Lim T=Amp Lim B=3.

3navenus mapamerpoB Amp Lim T m Amp Lim B (nanee - Amp). ompeneieHHbie B
COOTBETCTBHHM C TIPHBEJEHHOW B JAHHOM IYHKTE€ METOJHKOH. HCIOJIB3YIOTCA IPH OIpEIeNeHAH

rlorpemu?cm M3MEPEHHH Y4acTOTHI CHIHAMNA JIjIs BCEX MpoBepsieMbIX YacToT fo B mmamasone ot 10 mo
120 mun"".
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B.2 3amyctuts nporpammy VarPulse 9.4. 3amyck mporpaMMbl OCYIICCTBIIACTCA JIBOMHBIM
Ha)KaTHeM JIeBOM KHOIKHM MaHMIYIATOpa «MBIlIb» Ha APJIBIK MpOrpamMMsl, pacroyiokKeHHbIH Ha
pabodem crone.

B okHe aBTocTapTa Haxkarh KHonKy «NO». B MeHIO mporpaMMsl BBIOpaTh MyHKT «Settings» -
«Channels», B oTkpbiBmeMcs okHe «Settings» BbIOpaTh HOMEp MPOBEPAEMOT0 MUK u ycTaHOBHTH
3HageHus napameTpoB «Amp_Lim-T» u «Amp Lim-B», onpeneneHHbie B COOTBETCTBHH C
METOJIMKOM, NpHBeaeHHO#H B 1. B.1.

3aKpHITh OKHO «Settingsy», Haxas kaonkKy «OK», H Haxarh KHOIKY «START».

CHrHaJ1, NOCTYNAIONANA OT BpaIlalOMEics MIaCTHHBI-MONYIATOpa VHII, orobpakaercs Ha
MaHeH 0TOOPaKEHHs IMy/IHCOrpaMMbl, COOTBETCTBYIOIICH HOMEPY IPOBEPACMOTO HK. Crpasa OT 3TO#H
MaHeNH B OONACTH OTOOpaKEHHWS TEKYIIMX 3HAYECHHH MapamMeTpoB CEpACIHOTO PHTMA BRIBOXHMTCH
HOMED TEKYIIEro HHTepBaa.

TMocie Toro. Kak 3TOT HOMEp AOCTHTHET 3Hadenws, pasHoro 100, B obmacTn otobpakeHHs
napaMeTpoB MOSBATCS 3HadeHHe napametpa HR, cooTBeTCTByIONIEE IEPBOMY H3MEPEHHOMY 3HAYEHHIO
4aCcTOTHI CHrHAIA. JTO NEPBOE 3HAYEHHE CIIE/yeT IPOUTHOPHPOBATb.

Tlociie 3TOro MPOBECTH YeThipe oTcyera fi, fy, f3, f1, cooTBeTcTByrOIMX 3Hauennio HR mocie
TOro KaK HOMEp TEKYIIEro WHTEpBaa JOCTHTHET 3HaYCHHH COOTBETCTBCHHO 20, 40, 60 u 80 (mocne
KaXKJIOr0 COTOTO HHTEpPBAAa HyMepalHs TEKYIIHX HHTEPBAllOB HATHHACTCA 3aHOBO), H HaXKarh KHOIKY
«STOP».

3akpeITh mporpammy VarPulse.

B.3 B psay 3uagennii orcyeros fi. 2, f3, f4 BeiGpars 3HaueHHE, AMEIOLICE Haubonblee 10
aGCOMIOTHON BeIMYMHE OTKIOHEHHE OT YCTAHOBJIEHHOTO 3HAYEHHs 4YacToThl fo, KOTOpoe Cneayer
NpHHSTH B KAa4ecTBE pe3ylbTara W3MEpEeHHs 4acToThl f CHIHana, BO3HWKAIOMIEro MpH BpAIICHHA
nnacTanb-Moxyastopa YUIL
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IMPHJIOXEHHE I
(pexoMeHIyeMOoe)

®OPMA ITPOTOKOIJIA ITOBEPKM CUCTEMBI
MPOTOKOJI Ne

NOBEPKH CHCTEMBI GHOIEKTPOHHOMH BOJIOKOHHO-ONITHYECKOH ¢ METPOJIOrHYE€CKHM
CaMOKOHTPOJIEM [I/Ifl H3MEDeHH KapIHOPHTMA Pe4HbIX PAKOB buoAprye

3aB. Ne

1 Bua nosepkH:

2 JlaTa MOBEPKH: « » 20 T

3 TIloepka mposeaeHa mno jokymedty MII 2063-0001-2022 «I'CH. Cucremsl
GHOAIEKTPOHHBIE BOJOKOHHO-ONTHYECKHE C METPOJIOTMYECKHM CaMOKOHTPOJIEM JUIA H3MEPECHHA
Kap/IMOPHTMa PedHBIX pakoB buoApryc. MeTomKa MOBEPKH».

4 Cpencrsa OBEPKH

HauMeHOBaHHE, Per. Homep B 3asoackoit | Homep CBHIETENBCTBA O
THII OenepanbHOM HOMEp noBepke (arrecrara) / CpoOK
HHQOpPMALTHOHHOM JIeHCTBHS TIOBEPKH
tdone no (arTecTanuu)
obecreueHHIo
eIMHCTBA
H3MEPEHHH

5 Bcnomorarenbasie cpeactsa: IIK ¢ ycranosnenusiv 10 VarPulse 9.4, PowerGraph 3.3,
MDS5 File Cheker.

6 YcioBUs IOBEPKH

Temmneparypa OKpyKalomero Bo3ayxa °C
OTHOCHTETbHAA BIaKHOCTh BO3yXa %
AtmocdhepHoe 1aBieHHE klla

7 Pe3ynbTarsl NOBEPKH

7.1 BHemHHH 0CMOTP:

7.2 Onpobosanue:
7.3 Tlposepka [10

7.4 OnpeneneHWe METPONOTHYECKUX XapaKTEPHCTHK H IOATBEPKICHHE COOTBETCTBHA
METPOJIOTHYECKHM TPeOOBaHHAM

7.4.1 TIpoBepka TonmmHEI macTunbl-paccensatens Y TK u miactunbi-monynsropa Y U1
PesynbsTarel H3MEpEHHIA:

TOJILIMHA IUIaCTHHEI-paccenBarens Y TK
TOJIIIMHA [UIaCTHHBI-MoaynsTopa YHUII

7.4.2 Tlposepka cnekTpaibHOro ko3bduiueHTa HANpaBICHHOIO IPOIMYCKAHHS IIIACTHHBI-
pacceuBarens Y TK

PesynbTaTel H3MEpeHHi:
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7.4.3 Onpenenenue norpemHocTH w3Mepenui YCC

Pe3ynbTaThl H3MEPEHHH PAacCTOSHHS MEKIY IUIACTHHOH-PacCeHBATEIEM YTK u nnacTuHO#M-
moayastopom YMUIT:

Pesynbratsl onpezenenns norpemsocta YCC

MUK Ne  : JIBOIII Ne ; ¥V=_;Amp=__
fo mun” | e, MB| C,B C/Mlexo f1. £, f3, f1, MR Af, mus™
120 | | _
90 _
60
30
10
UK Ne  : JIBOIIII Ne V= :Amp~=

.....................................................................

3akmoueHre: CHcTeMa OHO3JIEKTPOHHAA BOJOKOHHO-ONTHYECKAs C METPOJOTHYCCKHM
CaMOKOHTPOJIEM U H3MEPEHHs KapHOPHTMA PeYHBIX pakoB bHOApryc 3as. Ne

HA OCHOBAaHWM pe3y/IbTAaTOB MEPBHYHON (IEPHOIMYECKOH) MOBEPKH MNpH3HAHA MIPUTOIHOH

(HENPUroIHOM) K NPHMEHEHHIO B Chepe rocy/lapCTBEHHOrO PeryiHpOBaHHS obecrie4eHHs €IHHCTBA
H3MEpPEHHUH.

[ToBepuTens:

(moanuce) (®.1.0.)
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MMPUJIOXXEHMUE /1
(pexoMeHIyeMoe)

©OPMA ITPOTOKOJIA TTOBEPKHY U3MEPUTEJIbHBIX KAHAJIOB
ITPOTOKOJI Ne

NOBEPKH H3MEPHTEeNbHBIX KaHa 0B NeNe

CHCTeMbI HHO31IEKTPOHHOH BOI0OKOHHO-ONTHYECKOH ¢ METPOJIOTHYECKHM CAMOKOHTPO.IEM
AJISl H3MEPEHHH KAPIHOPHTMA pedHbIX pakoB BuoApryc 3as. Ne

1 Bun noBepkw:

2 JlaTa mOBEpKH: « » 20 1.

3 [Ilopepka mnpoBemena mo gokymenty MII 2063-0001-2022 «I'CHU. Crcremsl
OMOIEKTPOHHBIE BOJIOKOHHO-ONTHYECKHE C METPOJIOTHYECKMM CAMOKOHTPOJIEM JUIS HM3MEpEHHS
KapJIMOpHTMa pe4YHbIX pakoB buoApryc. MeToauka noBepku».

4 CpencrBa NOBEpKH

Haumenopanwue, Per. nHomep B 3aBonackod | Homep  cBuaerensctBa 0
THI DenepanbHOM HOMEp noBepke (arrectata) / Cpok
HH(POPMALHOHHOM JeHCTBHS NOBEPKH
¢doHnze nmo (arTecTanun)
obecneyeHn O
eIMHCTBA
H3MEpPEHHI

5 BenomorarensHele cpenctsa: [IK ¢ ycranosnennsim 10 VarPulse 9.4, PowerGraph 3.3,
MD5 File Cheker.

6 YcioBus noBepKu

Temneparypa okpyxaromero Bo3ayxa i
OtHOCHTENbHAs BIAXHOCTH BO3/AyXa %
AtmochepHoe naBneHne klla

7 Pe3ynbTaThl NOBEPKH

7.1 Bremnwuii ocMoTp:

7.2 OnpoboBanue:
7.3 Ilposepka I10

7.4 OnpenencHue METPONOTHYECKHX XapaKTEPHCTHK H IOATBEPXKICHHE COOTBETCTBHS
METPOJIOTHYECKHM TpeGOBaHHAM

7.4.1 IIpoBepka ToNMHBI I1acTHHBI-paccenBarens Y TK u mnactunsi-monynsTopa YUIT
Pesynbratel H3MepeHHiA:

TOJIIIAHA TIaCTHHEI-paccenBarens Y TK
TOJIIHHA MNAacTHHBI-MoayasTopa Y UII

7.4.2 TlpoBepka cnekTpaltbHOro KoddduienTa HanpaBJIeHHOTO NPOIYCKaHHs ILUIACTHHBI-
paccenBarens Y TK
Pesynerarsl H3MepeHui:
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7.4.3 Onpenenenue norpemuoctd u3mepenuit YCC

Pe3ynbTaThl M3MEpEHHH PacCTOAHHA MEXIY IUIacTHHOH-paccenBateneM Y TK W niacTHHOR-
moaynstopom YMUIT:

Pesynbrats! onpenenenus norpemHoctd YCC

UKNe ;JIBOIMMINe V= :Amp=__
fo. Mur™ | lexo, MB C.B C/Mlcxo fi, £, f3, fy, Mun’! Af, mun’!
120
90
60
30
10
UK Ne JIBOIIIT Ne Y=_;Amp=__
3akmodenne:  M3MepuTenbHBlE — KaHAIbI NeNe

CHCTEMBI OHOZ/IEKTPOHHOH BOJOKOHHO-ONTHYECKOH C METPOJIOTHYECKHM CaMOKOHTpOJEM JUIS
M3MEPEHMs  Kap/[IHOpMTMa  peYHBIX  pakoB  bmoApryc  3aB.  Ne
Ha OCHOBaHWHM De3y/IbTaTOB IIEPBHYHON (TIEPHOJWYECKOH) TOBEPKH NPH3HAHEI TNPHIOJHBIMH

(HEMPHUrOJHBIMH) K IPUMEHEHHUIO B chepe rocyJapcTBEHHOrO peryIMpoBaHus o0ecrieueH s eIMHCTBA
H3MEPEHHH.

[ToBeputens:

(moamwuch)



