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[puGops! kaGembusie «CABLEMETER», Monen « CABLEMETER», «CCABLEMETER E»
Metoauka NOBEPKU

Hacrosimas MeTOIMKa YCTaHaBIMBACT MCETORBI M CPCACTBA IICPBHYHOH M IIEPHOIMYECKOU
nosepku npubopos kaGensasix CABLEMETER, mogenu CABLEMETER, CABLEMETER E (zanee
- mpubopos), semyckaeMsix OO0 «CBS3BIIPUBOP», r. Teeps, mo TY 4221-033-40720371-17,
HAaXOMAIUXCS B OKCILIyaTallny, a TAKxKe I0oCTe XpaHEHUs B PEMOHTA.

Meronuka paspaGorana B cootBeTcTBHM ¢ pekoMeHAarmeit PMI™ 51-2002 I'CH JlokymeHTEI Ha
METOIUKH MOBEPKH CPEACTB M3MepeHuil. OCHOBHBIE MTOOXKEHHS.

IMoBepky mpuGOPOB KaGeNBHBIX OCYIIECTBISIOT OAMH pa3 B JBa IoJa METPOJOTHYCCKHUE
cayx0Obl OpraHu3alnif, KOTOpble aKKpeAUTOBAHBI B cHcTeMe Pocakkpenuralnuy Ha JaHHBIC BHIbI
pabor.

TpeGoBaHus HACTOAIIEH METOAMKH IIOBepKH OOS3aTENBbHBI UL METPONOTHYECKHX CIyx0
IOPUANYECKUX JIKL HE3aBUCHUMO OT GOpM COOCTBEHHOCTH.

1 OIEPALINU ITOBEPKHA

1.1 Ilpu mpoBemeHHH NMOBEPKH AOJDKHBI OBITH BBIIOJHEHEI CICAYIOIIKE ONEPalid MOBEPKH,
yKa3aHHBIe B Ta01. 1.

Tabmumna 1

[IpoBexneHue onepalyy Ipu
Ne HawnmeHnoBaHue onepallui Cymuer i it | Ilpumeyanue
e p METOIHKH IMepeuuHoii | ITepuoguueckoii | 1P

TIOBEpKE TIOBEpKE
1 BHewnuit ocmoTp ¥ onpo6oBanue 7.1,7.2 Ha Ha Bce monenu
2 Onpenenenve abcomoTHOH 7.3 Ha Ha Bce mozenn

NOrPELIHOCTH U3MEPEHHS
COTIPOTHBJICHHS TOKOIPOBOASIIEH JKUJIBI

3 OIIpC}.ICJICHPIC TIOTPEITHOCTH YaCTOTBI 7.4 Ha Ha Bce monenn
CJCJOBaHUA KaJH’IGpOBO‘{HLIX MCTOK B
pexume pedlieKTOMETpa

4 OmnpenenieHHE OrPEIIHOCTH H3IMEPEHUA 1.5 Ha Ha Bce momenn
PacCTOsIHUS B pexXxuMe peduiekTomerpa

2 CPEACTBA ITOBEPKH

2.1 TloBepka npuGOPOB ODKHA IPOM3BOJUTECS C IIOMOIIBIO OCHOBHBIX U BCIIOMOTaTeJIBHBIX
CpeICTB MOBEPKH, IEPEYHCIICHHBIX B Ta0IL. 2.

Tabmmma 2
Howmep nyHkra HaumeHoBaHHe ¥ THI CpeACTBa NOBEPKU, METPOJIOTHYECKHE XapaKTEPHCTHKH
METOJIUKH
MOBEPKH
7.3 Marasun conporusienus P4831: 0,01 — 110 000 Om, KT 0,02
7.4 YacroTomep anekrponHo-cuetHeidd Y3-63/1; 0,1 I'u - 1500 MI'y, £5-1 07ft1 en, cyera,
aunana3oH Hanpsoxenui: (0,1 - 10) B;
Pesucrop C2-29-0,25; 60 Om, norpemnocts £0,5 % , 2 wrT.

2.2 Jlonmyckaercss  HMCIONB30BaTh  ApyrHEe  CpEeACTBA IIOBEPKH €  aHAIOTHYHBIMH
METPOJIOTHYECKUME XapaKTCPUCTUKAMH.
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2.3 Cpencrsa IOBEPKH JOJDKHBI OBITH HCIIPABHBI, ITOBEPEHBI M HMMETh CBHETENLCTBA O
TIOBEPKE.

3 TPEBOBAHUS K KBAJIMOUKAILINA

3.1 K mpoBeaeHHI0 IOBEPKH JOITYyCKAOTCS JIULA:

- npomeamue o6ydeHue Ha noseputeneii CH paquoTeXHUYECKUX M JNMEKTPHYECKHX BETHYUH H
BPEMEHH H 4aCTOTHI;

- H3YYHBIIHE IKCILTyaTAHOHHYIO TOKyMeHTanuio nosepsiemoro CH;

- IMEIOIIHe KBAIM()UKAHOHHYIO TPYIITy 10 TeXHHKe Oe3omacHocTH He Hike 111

4 TPEBOBAHUS BE3OITACHOCTH

4.1 Ipu noBepke AODKHBI BEITOTHATHECS MEPHl 0€30I1aCHOCTH, yKa3aHHBIE B PYKOBOJCTBaxX H
WHCTPYKIHSAX [I0 3KCIUTyaTalyy IOBEPAEMOro mpubopa i cpeAcTB moBepku. Ciemyer yOeauTses, YTo
BCE IIPOBOJIA, IIYIIHI H 3KHAMBI HaX0aITcs B paboueM COCTOSHUY, HX U30JLILHS HE IIOBPEXKICHA.

4.2 Paboyee MeCTO JOHKHO HMETH COOTBETCTBYIOIICE OCBEILEHHE.

5 YCJIOBUSA ITIOBEPKHA

5.1 Ilpu npoBeaeHuy MOBEPKH AOJDKHBI COOMOAATHCS CIEAYIOLHE YCIOBH:
- TeMIlepaTypa OKpyxaromeit cpens! (20+5)°C;

- OTHOCHTEJIbHAs BIAXHOCTh Bo3ayxa (65+15) %;

- arMocctepHoe nasnenue (100+8) xlla.;

- HampspkeHue cetd nuraHus (220+11) B;

- YacToTa IpoMBINUIeHHo# cetn (50+0,5) I'n.

6 IIOAI'OTOBKA K IIOBEPKE

6.1 Ilepemr mpoBeAeHHEM MOBEPKH CJIEIyeT IIPOBEPHTH HaIH4YHe JKCILTyaTallHOHHOH
JOKYMEHTAIlHU M CPOK JEHCTBHS CBUIETENLCTB O IIOBEPKE Ha CPEACTBA IIOBEPKH.

6.2 Bro4aroT CpeAcTBa MOBEPKH M IPOTPEBAIOT HX B TEUCHHE BpPEMEHH, YKA3aHHOIO B
HUHCTPYKIMH 10 3KcIUTyatanud. IloBepseMsiii nmpubop MOArOTaBIMBAIOT K pabOTe B COOTBETCTBUH C
PYKOBOJCTBOM IO 3KCIUTyaTaludu. AKKyMyJSTOpHas Oartapes moBepseMoro mpubopa AODKHA OBITH
IIOJTHOCTBIO 3apshKeHa.

7 TPOBEJAEHUE ITOBEPKHA
7.1 BHemHU# ocMOTP

Ilpn BHemHEM OCMOTpe AODKHO OBITH YCTaHOBJICHO COOTBETCTBHE NpHOOpa ClEAYIOIIHM
TpeOOBaHHSIM:

- KOMIUIEKTHOCTb AOJDKHA COOTBETCTBOBATH TPeOOBaHUSIM GHOPMYJIIpa;

- BCE HaJIIMCHU Ha IpuOOpe AOJDKHBI OBITh YETKHMH H SCHBIMU;

- IpuOOp He NOJDKEH HMETh MEXaHHUYECKHX NMOBPEXKACHUH HA KOPIIYCe H IPHCOETUHUTENbHBIX
KJIEMMaXx.

7.2 Onpo6oBaHue

CHavayia BBIIOJIHSAIOT IOATOTOBKY HpHOOpa K paGoTe B COOTBETCTBHH C PYKOBOJCTBOM IIO
9KcIuTyaTanuu. IIpoBepsroT BO3MOXHOCTh MOAKIIOYEHHS K 3NEKTPOCETH, BKIIOYEHHS mpubopa.
Brumouaror nmpubop HaxxaTHeM KJIABHIIH BKIIFOUEHHS/BBIKIIOUEHUS MuTaHuS. HeoOxoaumo yoeauThes
B pabore mucmies. J[ng 3TOro BKIIOYAIOT NpHOOp M, He MOAKIIOYAT H3MEPHTENBHBIX MPOBOIOB,
IpOBEPSIOT pabOTOCIIOCOOHOCTE MpUOOpa BO BCeX pexumax u3MmepeHuil. [Ipw 3TOM Ha OucILTei
JOJDKHA BBIBOAUTbCS OykBeHHO-M(poBas wuHPOpMAnus B COOTBEICTBUH C MHCTPYKIHEH IO
9KCILTyaTaluy.
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ITpoBepstoT HOMEP BEpCHU BCTpoeHHOro nporpaMmmuoro obecnedenus (I10), BeicBeunBacMEIi
Ha DKpaHe nosepsieMoro npubopa. OH momken Obire He Hmke 1.015 mus obeux Mopmeneit mpubopa
CABLEMETER.

Ecau onpoGoBaHue MOKaXeT IpaBHIbHOE (QYHKIHOHMpOBaHME NpHOOpa, MPUCTYHAOT K
TIOBEPKE.

7.3 Onpeneenne adCoJIOTHOMH NOrPeIIHOCTH H3MEPEHHA CONIPOTHBJIECHHUS
TOKONPOBOASALIEH KHUJIbI

Bxirouatot puGop B pexxuM uzmepenns DC. [TapamMeTps! He HMEIOT 3HAaYEHHUS.

Hcmons3ys 3aMbIKaTeNs (MEIOHBIH NPYTOK auUaMeTpoM He MeHee 9 MM H JumHOK 50 MM),
3aMBIKaIOT IpoBoaa A U B. PaccrosHue Mexy 3aXxuMaMi JOJDKHO OBITh KaK MOXKHO MEHBIIIE.

OXHIaloT He MeHee 3 MHH Ui ypaBHHBAaHHSA TEMIEPATypbl KOHTAKTOB Ul HMCKIIIOYCHHS
siustaus Tepmo DJ]C. M3mepsior 3HaueHHe Hyns mpubopa.

IMoaxroYaroT W3MEPUTENIBHBIE IPOBoAa A U B x Marasuny conpoTusiieHui ¢ auanasoHom ot 0
10 110 xOwm ¢ paszpematomneit cmoco6HocTEI0 0,001 OM.

Ha marazune ycranasnusaroT cieaytomue conpotusnerus: 0; 500; 1000; 1900 Om.

IMocne xaxI0H YCTaHOBKH CIEAYET 3aIlyCTUTh H3MEPEHHE COIPOTUBJICHHA TOKOIIPOBOISIIEH
xwunel kHomkoit [OK] u 3a¢ukcupoBars pe3ynbrar.

INpu u3MepeHusx CiieAyeT YYMTHIBATH CMELIEHHE HyJsS MarasmHa colpoTuBiIeHHs. [lna aroro
HE0OXOJHMMO BBOJMTH ITOIIPABKY HA Pa3HHUILY B IOKa3aHHUAX HyJIA Mpubopa 1 HyJis Ha MarasuHe.

Konnuectso I/I3MepeHI/II71 JOJDKHO ObITH HE MEHee TPEX I KaXI0ro 3Ha4YCHU A, BEICTABJICHHOT'O
Ha MaraswHE€ COIIPOTHBIICHUA.

AOCOJIIOTHYIO IOTPELTHOCTH H3MEPEHHS Aj ONPeeIsIoT o GopMyIe:
A; = Asui - Aot

rae Ayl - CpeIHee 3HaYCHUE U3 NOKa3aHui npudopa,

Ay - OTCYET IO MarasuHy COIPOTHBIICHH.

IMpubop npu3HAIOT rOAHBIM, €CJIH MOTPEITHOCTH A| HE IPEBHINAET MpeAebHBIX 3HAYCHHH,
yKa3aHHBIX B Ta0nume 3.

Tabmuna 3 - [Ipexens! momyckaeMoit abCoIFOTHON MOTPEITHOCTH H3MEPEHHUS COMPOTHBIICHUS
TOKOIIPOBOJAAIIEH JKUJIBL.

R, Om 0 500 1000 1900
A, OM % 0,000006 £0,6 +2,0 =29

7.4 OnpeneJieHHe NOTPEMIHOCTH YaCTOTHI CIeJ0BAHMA KaIHOPOBOYHBIX METOK B pEeXXHMeE
pedaexTomerpa

Bkimrouaror pexxum «MITYJIbCHBIN PEGJIEKTOMETP» ¢ noMowusio Kok « TDRy.

C NOMOMIBIO KHOMOK HaBHramud « @ », « W », «4» unu « ¥» Heo6XoauMo BHIGpATh B
nyukre UMITYJILC pexum calibr (KAJITMGPOBOYHLIE METKN).
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Mertoauka noBepku

W3mepenue BEIMOIHAIOT IO cXeMe puc. 1.

CABLEMETER

Pucynox 1 - Cxema nmokimto9eHus IpH U3MEPEHHH YacTOTHl KATHOPOBOYHBIX METOK.

IlomaroT curHajl ¢ COOTBETCTBYIOLIMX Pa3beMOB Ha BXOJ| 4acToToMepa (BXOX 4YacToToMepa
1:10). Bemxon mnpubopa Harpyxkaior 120 Owm. IlpoBomaT H3MEpeHHE 4YacTOTHI CIEIOBAaHHSA
KaJTHOPOBOYHBIX METOK C MOMOIIBIO YaCTOTOMEPA IIyTeM CUMTHIBAHUS HE MEHEE 3 MOKa3aHUH.

YacToTa cienoBaHus KaTHOPOBOYHEIX METOK JIOJKHA cocTaBaTh 781,250 kI,
AGCOIIIOTHYIO IOTPEIIHOCTE YCTAHOBKHU YaCTOTHI A ONIPEIEISIOT Mo GopMyIte:
8 =Apw2- A2,

rae Ayw2 - CpelHee 3HAUCHHE W3 IMOKa3aHWH dYacToTomepa, Agy — 9acToTa CJeIOBAHHUS
KaTHOPOBOYHBIX METOK.

IIpuGop HpH3HAIOT TOAHBIM, €CIH abCONIOTHAS IOTPEHIHOCTH A, HE NpPEBHIIAET 3HAYCHHS
=1 kI'm.

7.5 Onpenejienne NOrpeNIHOCTH N3MEPEHHS PACCTOSIHUA B pesKHUMe peduiekToMerpa

Onpenenenre NOrpeIIHOCTH H3MEPEHHS PAaCCTOSHHUS NMPOBOAMTCS C MOMOINBIO BCTPOEHHOTO
xamubparopa. BHyTpeHHee CXEMOTEXHHYECKOE HOCTPOEHHE MPUOOpa B 3TOM PEKHMMe 00ecreyuBaeT
nepenayy KaTHOpoBOYHBIX METOK C BBIXOJA PeduIeKTOMETpa Ha €r0 BXOL.

Brxmogaror pexum « IMITY JIbCHBIM PEGJIEKTOMETP» ¢ momomsio kaonks « TDRy.

C moMomIBo KHONOK HaBuranud « @ », « W », «4» w1 « ¥» Heo6XomuMO BEIGPAT B
nyskte UMITYJIBC pexum calibr (KAJIMBPOBOYHBIE METKH) u raxats kHOmKy « TDR».

Ha sxpane oto6pa3srcs KatuGpoBOYHEIE METKH:
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1 Y '

L=128.00

OTH MeTKH OTOOpaxaroTcss Ha 9KpaHe U SBIAIOTCS STAIOHHBIMH  PacCTOSHHSIMH,
IIpUBEJCHHBIMU B Tabnume 4.

Tabmuna 4

Metku 1-2 1-3 1-4
STaJIOHHOE PacCTOSHHE, M 128,0 256,0 384,0
[Ipenens! momyckaeMbIX 3HaYE€HH MOTPENIHOCTH, M +0,25 +0,25 +0,25

C momommpio KHOTIOK HaBUTalMU «4» U «¥» B MEHIO HAaCTPOEK apaMeTpoB pediiekroMeTpa
BEIOHpatoT MyHKT PACTSI)KKA u nanee B HeM ¢ IIOMOIIBIO « 44 » B « W ) yCTaHABIUBAIOT 3HAUCHHUE
PacTKKH «2».

HaBHranMoHHEIMH KHOIIKaMH «€» U «=>» yCTaHABIHBAIOT HYyJEBOU Kypcop Ha Hayauo (HIH
mo0yI0 XapakTepHyIO TOUKY) GpoHTa MepBoif METKH. 3MepHTENbHBIN KypCcOp COBMEINAIOT ¢ HAYAIOM
(MM ¢ Taxoi ke XapaKTepHOH To4koi) GpoHTa BTOpoit MeTKH ([IEPEKITIOYEHHE KypPCOPOB — KHOIKA
«OK»). CHIMaIOT 1ToKa3aHUs PacCTOSHUS MeXIy Kypcopam (rpada 1-2 B Tabmune 4).

VYCTaHaBIHBAIOT HYIEBOM Kypcop Ha Hadalo (MiIH JoOyl0 XapakTepHyH TOdYKy) (poHTa
1epBod MeTKH. M3MepHTENnbHBIH Kypcop COBMEIIAIOT C HAayajloM (MM C Takoi e XapakTepHOi
TOUKOH) (poHTa TpeThelt MeTKH. CHHMAIOT NOKa3aHHs PAcCTOSHHS MEXIy Kypcopamu (rpada 1-3 B
tabnure 4).

YcraHaBnMBalOT HyIeBOH Kypcop Ha Hadano (WM o0yl XapakTEpHYIO TOYKy) (poHTa
NepBod METKH. VI3MEpHTENBHBIA Kypcop COBMELIAIOT C HayaloM (WIH C TaKOHW € XapaKTepHOM
TO4YKOH) QpoHTa YeTBepTOi MeTKH. CHUMAIOT [IOKa3aHHs PaCCTOSHUS MEXIy KypcopaMmu (rpada 1-4 B
tabnure 4).

BeramcnuTe pasHOCTE MEXIY STATOHHBIMH (TabNHIa 4) H H3MEPEHHBIMH PACCTOAHHAMH.

[lonyueHHble 3HAYE€HUS Pa3HOCTH HE JOJKHEI IIPEBHILIATE [PEAEIIOB JO0IYCKAEMBIX 3HAYCHUH
IIOTPEHIHOCTEH, yKa3aHHBIX B TAOMuUIE 4.

[Tpu6op NpH3HAIOT TOAHBIM, ECIH NMOJIyYeHHBIE 3HAYEHUS PA3HOCTH HE MPEBHIIAIOT IPe/eIoB
JIOITyCKaeMbIX 3HaYE€HHH NMOIpEMIHOCTEH, YKa3aHHBIX B TabmuIe 4.
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8 OOOPMJIEHHUE PE3YJIbTATOB IIOBEPKHA

8.1 PesynpraTtel noBepkd oQOpMIAIOT IyTeM 3anucH B pabodeM KypHal€ H BBLIAYH
CBHACTENIBCTBA YCTAHOBJICHHOH (POPMEI B CITydae COOTBETCTBHS IOBEPAEMBIX ITPUOOPOB TPEOOBAHHUAM,
yKa3aHHBIM B TEXHHYECKOH JOKYMEHTAIIHH.

8.2 B ciyyae oTpHLATENBHBIX PE3YJbTATOB IOBEPKH Ha IMPHOOD BHIJAIOT H3BEIIEHHE O
HEIIPUTOJHOCTH C YKa3aHHEM NIPHYHH OpaKoBaHUS.

Benymuit nHayunsii corpyanuk OI'YII ITHUHUC /%//), H.®. Menrankopa

Hupextop OO0 "CBA3BITPUEOP" &/ B.A. CxakoBckuii




