HanubpoBo4yHasa TeXHUKa

ATaNIOHHbIW rPYy30NOPLUIHEBON MaHOMETP

avdpdepeHunanbHOro gaBseH1A

Moaen, CPB6000DP

MpumeHeHune

B [epBUYHBIN 3TaIOH BbICOKOMO YPOBHS

B [MoBepKa v KannMbpoBKa AaTYMKOB 1 NpeobpasoBaTesen
anddepeHunanbHoro AasneHus

H [lonowuTensHoe uan otTpuuaTesbHoe
anddepeHumnansHoe aasneHve

B [MapocTaTuyecKoe CaM4eHne ana onpeaeneHms
naowaan paboyen NOBEPXHOCTM y31a NOpLUEHL/LUAUHAP

OcobeHHOCTH

B [Inana3oH U3MepPeHUs (= CTaTUYECKOE faBieHue +

anddepeHumnansHoe aasnexne) o 800 6ap / 11600 ¢/KB.

AoMM, NHEBMAaTUKA

B CymmapHasi NorpeLHoCTb M3MepeHusa He 6oiee
0,008 % guddepeHumansHoro gasneHus natc 0,0001 %
(1 YyacTb Ha MJIH.) CTaTUYECKOrO AAaBNEHNSA

B B KOMNIEKT NOCTaBKM CTaHAAPTHO BXOAUT CepTUdUKAT
kanméposku COFRAC

B BbicoKas J0roBpeMeHHasn CTabuIbHOCTb C
PEKOMEH0BaHHOM NOBTOPHOM Ka/IMBPOBKOM Kamapble
nATb NeT

B uddepeHumansHoe gasnexuve ot 10 Ma go 800 6ap / ot
0,04 grorima Bog, cT. o 11600 ¢/KB. A0WM NPU BANAHUA
CTaTMYeCKOro AaBneHuA He 6onee 1 4acTu Ha MJH.

OnucaHue

MepBUYHbIE 3TaNOHbI

py3onopLuHeBbie MaHOMETPbI ABAAIOTCA OCHOBHbIMMU

STa/loHaMK1 JaB/IeHUA, KOTOPbIE ONPeaenatoT AaBeHne

B NPOU3BOAHbIX eAnHKLax N0 OCHOBHbIM eAUHULLaM

M3MepEeHNA Macchbl, A/IMHbI U BDEMEHW MO C/EAYIOLLEN

dopmyne p = F/A.

MpAmble n3MepeHna AaBieHUA C MOMOLLbIO

rPy30MOpLUHEBOro MaHOMETPa B COYETAHMM C HOY-Xay

Desgranges & Huot rapaHTMpyeT camble BbICOKWE

TeXHUYECKUX XapaKTepUCTUKKN Ha PbIHKEe.

B BbICOKOKa4YeCTBEHHbIN y3e NOpLUEHb/UMAUHAP
(6onbLUOE Bpems BCMAbITUA M XOpOoLUasa AOArOBpeEMEHHas
CTabUNbHOCTb)

B Hopnyc 13 IMTOro atoOMUHUA W HALEMHHbIE y3/bl
(MUHUManbHbIe 06BbEMbI PABOT MO TEXHUYECKOMY
06CNYHMBAHUIO U KannTaibHOMY PEMOHTY)

Mogens CPB6000DP npepHasHayeHa anisi KanambpoBKU

anddepeHLanbHOro 4aBieHUs U BbICOKOMO CTaTU4eCKOro

JaBneHns B IMHUK. MNprubop COCTOUT M3 [BOMHOIO ra3oBOro

rpy30nopLUHEBOrO MaHOMETPA C HMUAKOCTHON CMa3KOM.

WIKA tunoBoi avct CT 32.02 - 06/2014

TWNOBBIE INCTbI HA MOXOXWE U3AENNA U JONONHUTENBHOE 060PYAOBaHUE:

py3onopLuHeBoO MaHOMETp AnddepeHLmanbHoro fgasnexns; moaens CPB5000DP; cm. Tunosow amet CT 31,52
MepBUYHbIM CTaHAAPT, rPy30MopLUHEBOM MaHOMETp; cepusi CPB6000; cm. Tunosoi inct CT 32.01
ABTOMaTU4ECKMIA FPY30MOpPLUHEBOV MaHoMeTp; Moaens CPB8000; cm. Tunosoi anct CT 32.03

LincdpoBoii rpysonopLuHeBoit MmaHoMeTp; Mogenbs CPD8000; cm. Tunosoit anct CT 32.04
Bnok kanvubpatopa, mogens CPUB000; cm. Tunosoit anct CT 35.02

WIKA t1noBom amct CT 32.02

3TaNIOHHbIN rPy30NOpLIHEBOM MaHOMETP
auddepeHUnanbHOro AasseHuUs,
mogenb CPB6000DP

Ipy3onopLuHeBor maHomeTp CPBB000DP npeactasnaet
CO60M KOMBMHALMIO U3 ABYX rPy30MNOpPLUHEBLIX MAHOMETPOB
CPB6000-PX:

B [1na obnerdyeHma paboTbl U yay4LLEHUA KayecTsa
MU3MepeHns NpMbopbl 06beANHEHBI B O4HOM OOLLEM
Kopnyce.

B /meeTcA BCTPOEHHOE YCTPOMCTBO YNpaB/eHns
JaBneHnem

B OpHa ctopoHa CPBB000DP MOXeT 6bITb TaKKe
ucnonb3oBaHa Kak CPB6000-PX gnsa KanmbpoBKu
M36bITOYHOrO JaBeHNs

MpumeHeHne

Ipy3onopLuHeBble MaHOMeTpbI cepyn CPB6000 wmpoko
NPUMEHAIOTCA A1 KaIMBPOBKU AaBfeHUA U BbINOJIHEHWUSA
N3MepeHni. MIMetoTca COOTBETCTBYIOLLME KOHDUrypaumm
[71A UICNOJIb30BaHWUA B FOJIOBHbIX METPOIOMMYECKUX
YYPEXAEHUAX, XPaHALLMX 06pasLoBbie CpeacTaa
N3MepPEeHuI BbiCLLEro paspsga nabopaTopusax U Kak
3TaNOHHbIE NPUBOPBI B LiEXax.
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MpuHUKUN paboTbl

Mogenbs CPB6000DP cocTomT 13 ABYX Y3/10B NOPLUEHBL/
LUMIMHAP.

OpuH y3en NopLUEHB/UNMAUHAP U3MEPSAET CTaTUYECKOe
[laB/ieHVE B CUCTEME, a APYron usmepseT
anddepeHumansHoe faBneHue.

Mpuv namepeHnn gnddepeHunanbHOro AaBnexus, ¢
Lle/IbIo NOYYEHUA MaIon NMOrPELLUHOCTU U3MEPEHMS,
Heo6xoAMM y3eN NOopLUEHb/UUUHAP C HE3HAYUTETbHBIM
NPOW3BOACTBEHHBIM LOMYCKOM M BbICOKOM
BOCMPOU3BOAMMOCTHIO.

MeToauKa ncnbiTaHWii foNKHA ObiTh CAeAyoLWeN: CHavYana
Ha 060M1X y31ax NopLUEHL/LMINHAP CO3[AETCA OLMHAKOBOE
cTaTnyecKoe AaBfieHue.

3aTteM cucTema NopLUEHbL/LUAVHAP, U3MEpPAIoLLAnA
cTaTUyecKoe AaBnieHue, HarpyraeTcs cambiMi MEeKMMU
rpysamu o Tex nop, noka o6a nopLuHa He byayT
HaxoAUTbCA B CBOGOAHOM MNJiaBatoLLEM MOOKEHNM.

Mocne aToro o6a y3na nopLueHb/LUAUHAP U30MPYIOTCA
Apyr OT Apyra v Ha BTOPOW NOPLLUHEHb YCTaHaBMBAOTCA
rpysbl, cosgawwme anddepeHumansHoe aasnerHve. Obe
CUCTEMbI TEMEPb NOAAEPHMBAIOTCA B CBOMX CBOGOAHO
nAaBaroLLMX MOIOHEHMAX 3a CHET BblpaBHMBAHUA 0GbeMa.
JaHHas npoueaypa KOMNeHCUpyeT toboe nepemeLleHme
MeM6paHbl UCMbITbIBAEMOrO YCTPOMCTBA, Co3aBaemMoe
JaB/IeHneM.

MpeBoCXOAHbIE XapaKTePUCTHUKKM GJI0Ka LUIMHAPOB
NO3BO/AIOT 06ECNEYUTb U NOAAEPHMBATL CTATUYECKOE
[aBfieHNe C BbICOKOM TOYHOCTHIO.

CTabW/IbHOCTb CTATMYECKOrO AaB/IEHUA HAMHOIO BbllLEe
NOrpeLHOCTN M3MEpPEHHs], CO34aBaEMON HETOYHOCTbLIO
naowazam nonepeyHoro ce4eHus TopLoB 060MX NOPLLHEN.

Jlerkoe ynpassieHue

YcTaBKa faBfeHWs 3a1aeTCs BHELUHUM UCTOYHUKOM
[AaBNeHUs Yepes fo3unpyoLmii knanaH. [1ns 6o1ee ToUHOM
YCTAHOBKM 3HA4Y€HWA JaB/EHNs UMEETCs BUHTOBOW Hacoc
C BbICOKOTOYHbIM YyrpaB/ieH1eM 6narogaps BCTPOEHHOMY
LWNMUHAESHO.

HaK TobKO M3MepuTe/ibHas cucTema AOCTUIHET
paBHOBeCHs, HACcTynaeT 6asaHc Mexay U3MepseMbiM
JAaB/IEHUEM W [aB/IeHUM YCTAHOB/IEHHbIX IPy30B.
MCcKNouMTENBHOE Ka4ecTBO CUCTEMbI 06ecreymBaeT
CTabWIbHOCTb JAB/IEHUS B TEHEHWUE HECKOJIbKUX MUHYT,
MO3TOMY MOMHO JIErKO MOJIYYUTh 3HAYEHWE AaBEHWUs 45
BbINO/IHEHWSA CPABHUTE/IbHbIX U3SMEPEHWIA MW BbINOHUTL
60/1ee C/IOMHbIE PeryIMpoBKKU TECTUPYEMOro Nprbopa.

MorpeluHOCTb U3MEPEHUM

HKak v Bo Bcex rpy3onopLuHeBbix MaHoMeTpax Desgranges
& Huot norpellHOCTb onpeaenaeTca Kak pasHoCTb MeXAy
N3MEPEHHbIM N UCTUHHBIM 3HAYEHWEM AaBJIEHMA U
y4unTbiBaeT BC€ BO3MOM¥Hble UCTOYHUKHN NOrpeLHOCTH.

MorpeLwHoCcTb, C KOTOPOM MOXHO ONpeaeUTb 3Ha4YeHue

avddepeHumansHoro fasneHua, 3aBUCUT OT pasHbIX

aKTopOoB:

B DyHKUMOHMPOBAHMA CUCTEMbI NOPLUEHB/LUAUHAP:
YyBCTBUTE/ILHOCTb Y3/1a NOPLUEHL/UMANHAP, KOTopas
onpepenaetca B naboparopmax Desgranges & Huot.
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B YC/I0BHOM OLLUMGKM BbIpaBHWBAHWA MEMAY OMOPHbLIM
1 U3MepUTESIbHBIM NopLUHEM. 3Ta cocTaB/soLas
ABNAETCA hYHKLMEN CTaTUYECKOro aBIeHus.

B [lorpelHocTH niowaam paéoyeli NoBEPXHOCTU U MaCcChbl
rPy30B Ha y3/e NOpPLUEHL/LUAMHAP.

MacnsHblii KapTep

<*— [laBneHue rasa

Mpu1HUKUN geincTBUA y31a NOpLIEHb/LUIMHAP CO
CMa3KoW Macaiom

CTabunbHOCTb 3Ha4YeHuUA
AndodepeHUUanbLHOro gaBsneHusa

CoBpeMmeHHble CIOXHbIE Npeobpas3oBaTenu 1 faTinKu
avddepeHLManbHOro fasneHre obecnevnsatoT
[OCTaTo4HOE paspeLLeHme, NO3BONAIOLWEE MONYYUTb
CTabUNbHOCTb yNpaBAeHWs AaBNEHUEM C MOMOLLbO
nnasatoLLero nopwHsa. “CayvyanHbii wym” B

3HaYeHUAX JaB/IEHUA, 3a4aBaeMbIX ABYMSA NMOPLUHAMM
rpy3onopLuHeBoro maHomeTpa CPB6000DP, moxeT

6bITb LOCTATOYHO 60/bLIMM OTHOCUTESIBHO 3HAYEHMUSA
anddepeHumansHOro aBneHnsa, are ecsiv OHO Maso no
CPaBHEHMIO CO CTaTUYECKUM AaB/IEHUEM.

[JeicTBuTenbHO, ynpasneHne gupdepeHupmanibHbim
AasfeHnem B guanasoHe 8 m6ap ... 100 6ap /0,116 ... 1450
®/KB. AroviM co cTabunbHOCTLIO 8 Na 03HavaeT ynpasneHne
ABYMA HE3aBUCHMMbIMUW 3HAYEHUAMU AaBeHUA (HOMUHAIBHO
100 6ap / 1450 ¢/KB. AtOMM HA CTOPOHE HUSKOTO AaB/IEHUA

1 100,01 6apa/ 1451,45 /KB. AOMM HA CTOPOHE BbICOKOMO
AaBnieHnn) B npegenax 1 4acti Ha MUIMOH.

O6bI4HO, KOra NOPLUHU FPY30MNOpPLUHEBOrO MaHoOMeTpa
CPB6000DP cBo60oaHO BpalatTcs, CyyarHble U3MeHeHNs
3HayveHuAa guddepeHLManbHOro AaBneHns 6yayT MeHbLUE,
4YeM TOT BKaZ, B MOrPELIHOCTb, KOTOPbIN 06YC/IOBNEH
BO3JeMCTBMEM CTATUHECKOrO AaB/IEHUS.

OpHaKo 370 “WyMm” 6yfeT No CBOM NPUPOAE LIMKINYECKUM U
NMOCTOAHHO NOABAAIOLLMMCH MPUMEPHO C TOM e YaCTOTOM,
YTO M CKOPOCTb BPALLEHUSA MOPLUHEN, 338 UCK/IIOYEHWEM
cNyyas, Korga MexaHn3m NpyMBoa NopLUHA TO/IKaeT

ero. Ecam umMKnnyeckuii Wwym ot cBOGOAHOMO BpaLleHuUs
MOPLUHA YCPEeAHUTb N OTGPOCUTb NMUKOBbIE OTK/IOHEHMSA,
06YC/I0B/IEHHbIE MOPLUHEBLIMW NMPUBOAAMM, MOHKHO
NOJTYYUTb TOYHOCTb, O4EHb B/IM3KYIO K 3asAB/IEHHOM B
TEXHUYECKMX XapaKkTepucTukax. lNpu kanmbposKe NpMbopoB
BbICOKOIO paspeLleHua C MasibiM BpEMEHEM cpabaTbiBaHUA
Mo/Ib30BaTE/IU, KOTOPbIE CIEAYIOT STUM PEKOMEHAALMAM,
NPU3HAIOTCA, YTO MOKHO JOCTUYb TOYHOCTH B TPU-HETLIPE
pasa 60/blue 3aABNEHHOMN.

WIKA TunoBom amnct CT 32.02 - 06/2014



Cuctema nopLueHb/LUINHAP B c6ope

3awmTa nopLuHA

Bo nsberaHne BANSHUA OrpaHNUYeHNA BEPTUKAJIbHOTO
nepemeLLeH1s NOPLUHSA FPy3bl HEOGXOAMMO YCTaHaBAMBaTb
HemnocpeaCcTBEHHO Ha NOPLUEHb.

CucTema noplueHb/uMnuHap B c6ope

OT0 BbINOSHAETCSA nyTem yCTaHOBKU rpy30B Ha KOJIOKO/1,

KOTOprVI yCTaHOBJ1IEH HENOCPEeACTBEHHO Ha pr30l‘|pVIeMHOi;I

TapesiKe, B KOTOPYIO BCTaBJ/IeH nopLieHb. Horga nopLueHb
HaXOAMTCA B NaBatOLLEM MOJIOHEHUM, U MOPLUEHb, U FPY3bl
MOJIHOCTBIO CBOBOAHbI, M HUKAKOE CyYaiHoe TpeH1e

WK Apyrue noMexu He MOryT MoMeLLaTh UX CBOGOLHOMY
nepemeLLeHuo.

Horpa nopLeHb HaxoanTCcA B HUHHEN MepTBOﬁ TO4YKe,
onopHadA ninTa NOPLUHA onnupaeTcA Ha ﬂpMBOAHOVI LWKMB U

nosopavynBaeTcA BMeCTe C HUM. Korpa nopweHb HaxoauTca

B BEpPXHEN MepTBOM TOYKE, LBUHEHWNE FPY30NPUEMHOM
Tapesiky NOPLUHA OrpaHNYMBaETCA TPEMSA CTOMOPHbIMU
WTHdTaMK, KOTOpble BCTaBATCA B WKMB. B nto6om
NOJIOEHUU, AaKe eCNKN ABUraTeslb BKYEH, MOPLUEHb
NoBOPaYMBAETCH, @ TOYKA TPEHUA OTCYTCTBYET.

Mpr6OpP MOMKHO HarpyHaTb MaKCUMaslbHbIMW Fpy3amMu
B OTCYCTBWE JaBfieHns 6e3 pUcKa ero NoBpemaeHus
WM HaHEeCEeHUs TpaBM ONepaTopy WU NpUKIaAbIBaTh
MaKcuMMasbHOe AaB/ieHne 663 HaloHeHUs rpy30B.

Pexum cmasku

CyLecTByeT ABa OCHOBHbIX TUMa MEPHbIX CTOEK:
B PexwvM cBO60OAHOM AedopmaLnum

B Bo3sBparHbIi pexum

B MepPHbIX CTOMKax c BO3BpaTHbIM PEXMMOM NCNOJIb3YHTCA

y3/1bl NOPLUEHL/LUAMHAP C HOMUHAIbHBIM AVMaMETPOM
1,6...11,2 mm.

WIKA t1noBoi nmct CT 32.02 - 06/2014

B3anmo3ameHAEMOCTb y3/10B NOPLUEHb/LUNAUHAP

[na kaxporo Tuna CPB6000 cyuiecTByeT 60/bLLOE
KOJIMYECTBO B3aMMO3aMEHSAEMbIX Y3/10B NOPLUEHb/
LMAMHAP, YTO NMO3BOSET UCNONBb30BaTh OAMH U TOT e
npubop B pa3Hbix ananasoHax. Bo Bcex cnyvasx ans
CMeHbI y31a NOPLUEHb/LUANHAP HE TPEOYIOTCA Kakne-nmbo
rPOMO3KMNE NPOLEAypPbl Pa3bopKu. A 3TOro HyXKeH JiLb
CﬂeLLMaﬂbeIVI, CTaHAapTHO nocTaBnAemMbli WUHCTPYMEHT.
[na cmeHbl y3ena nopleHb/uMnnHap Tpebyetca MeHblue 1
MWHYTbI.

I

3ameHa y3na

HoadduumeHT npeobpasoBaHua Kn

YT1o TaKoe KoappuumueHT Kn?

Bce cuctembl NopLeHb/LMANHAP U Fpy3bl,
npeaHasHayYeHHble 419 MOHTaMa Ha rpy30nopLUHEBOM
maHomeTpe CPB6000, 3rotaBnnBaroTcA € y4eTOM
OTHOLLEHMA HOMUHa/IbHOM MacChbl K 4aB/IEHMIO,
BblpaxkaeMomy KoadpuuneHtom Kn. HommHanbHas
paboyas NOBEPXHOCTb y3/1a NOPLUEHB/UUANHAP
KarKaoro Tunopasmepa TakoBa, YTO Npu CTaHA4APTHbIX
YC/IOBMAX MOPLUEHb, HAarpyKEeHHbIM rpy30M Maccom

1 Kr, 6ygeT co3pgasBaTb AaBneHWe C KOIPDULUEHTOM
nponopunoHanbHocTH Kn.

Bce BeMUMHbI Fpy30B, BHJ/IKOYAA Maccy NOPLUHA U Maccy
KOJIOKO/1a, FPaayMpYIOTCA B Le/bIX KUaorpaMmax Uam ero
JONsX.

HomuHanbHoe faBneHve, onpeaeaseMoe MoAesbio
CPB6000, BbluMCAsAETCA KaK NPUIOKEHHAA Macca B Kr,
YMHOM¥EHHaA Ha KoadduumneHT Kn.

[ BbluMCNEHUS AaBIEHUs], ONPEeAEeNAeMoro B npeaenax
MOrpeLUHOCTM UCMOb3YEMOM GIOAKETHON MOAENN
CPB6000, npuMeHs0TCA NOMpPaBKMU.

Mcnonb3oBaHWe Kn 1 rpy30B € Le/104UCIEHHBIMA
3HAYEHUAMM MaCChl HUKAK He BAMAET Ha 00Obl4HOE
yrnpaBieHue faBneHna M KoahULMEHTbI, KOTOPble
B/IMAIOT HA USMEPEHMSA, BbIMNOJIHAEMbIE C MOMOLLBIO
rpysonopLuHeBoro maHomeTpa. HoadppuumeHT Kn ocHoBaH
Ha 04€BWAHOM COOTHOLLEHMM MacCChl, NoLaan paboyem
NOBEPXHOCTH 1 AaBneHun npnbéopos cepmum CPB6000. OH
C/YHUT MHCTPYMEHTOM, MNO3BONAIOWMM CHU3UTb NyTaHULY U
OLWNBKKM oneparopa nyTeM yrnpoLLEeHUA pacyeTa BE/IMHYUHDI
NPUKNaapiBaeMbixX rpy30B M 3HAYEHUM N3MEPAEMOro
AaBNEeHWs.
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MoplweHb U LUANHAP - ,cepaLe CUCTEMbI®

Y3en nopLIeHb/UnMAnHAP ABNAETCA LEeHTPasIbHOM
4acTblO FPY30MOpLUHEBBIX MAHOMETPOB M OCHOBOM €ro
XapaKTePUCTHK.

CunaF

:
o>

4«__ >

| Se—

<«—[nhowanb
nonepeyHoro
T ceyeHnsa A
[Jasnenve p

MpuHUMN pa6oTbl Y3/10B NOpLIEHb/UMAUHAP p = F/A
MHorouuncneHHble TUNOpasmepbl
MmeeTca 7 pasHbix Tunopasmepos CPB6000 y3ioB
nopLieHb/umMnMHap mogenn CPB6000. B guanasoH
pa3mMepoB BXOAUT MaKCUMasibHbIM M MUHUMasIbHbIM
AvameTpbl, NPUMEHseMble B rPy30MOpLUHEBbLIX MaHOMETpax
BbICOKOM TOYHOCTH. [N0/1b3a 3aK/1104aeTcaA B TOM, YTO
MMeeTCA BbIGOP U3 OYEHb LUIMPOKOro AManasoHa pasmepos
MMEHHO TOr0, KOTOPbIM HanayyLWmnM 06pasom NoaxoamT
Ans paboTbl B TpebyeMoM AuanasoHe AaBneHUs 1
YAOBNIETBOPSAET UMEIOLMMCA TPebOoBaHUAM.
MeHblune grameTpbl 06ecneynBatoT 60/bLIee 3HaYEHME
OTHOLLEHMA AaB/IeHMA K Macce rpysoBs, Y4To cnacaeT
nonb3oBaTens OT paboTbl C Ype3MEPHLIM KOJIMHECTBOM
rpy30B 1 NOMOraeT YMEHbLUWUTbL pa3mepbl BCEM CUCTEMBI.

Pa3Hoo6pasHble y3/bl NopLIeHb/LUAMHAP

Marepuanbl U 06paboTHa

B 60nblUMHCTBE ClyYaeB MNOPLUEHb U LUAUHAP
M3roTaB/IMBaOTCA M3 Kapbuaa Bonbdpama,

KOTOpbIV 061ajaeT Ype3BblHaMHOM NPOYHOCTLIO U
M3HOCOCTOMKOCTbI. Kap6uz Bonbhpama MMeeT 3Ha4eHne
moayna FOHra npumepHo 6 x 1011 H/m2, a KoadduumeHT
JIMHENHOrO TEMNI0BOro PacLUMPEHUA COCTaBNAeT

4,5 x 106/°C. Jlepopmaums, 06ycnosneHHan gaBneHrem, a
TaKe BAMAHWE Temneparypbl KpanHe Mano.
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OpHOpoAHOCTb Kapbuaa Bosibdpama No3BONAET BbINOJHUTD
CBEPXTOYHYO 06paboTKY y3/1a NopLUEHb/LMINHAP.
OTKNOHEHWE OT MAEeaIbHOM reoOMeTPUYECKOn opMbI

MeHee 0,1 MMKpoHa (4 MmKpoatormva). PagnanbHbii 3a3op
MeXAY NOPLUHEM U LMAMHAPOM MOXHO PeryinmpoBarb B
AnanasoHe 0,2 ... 1 MuKpoHa (8 ... 40 MMKPOZAIOMMOB) B
3aBMCMMOCTHM OT 3a30pa, TPEGYEeMOoro ANA AOCTUKEHMA
ONTUMaJ/IbHbIX XapaKTEPUCTUK. TaKKe MMEKTCA NOPLUHK
MEHBLLEro ANaMeTPa, BbINOSHEHHbIE U3 CreLMabHOM
MHCTPYMEHTaJIbHOM CTann, obecneymnsaroein MMHMManbHoe
B/IMIHWE Ha XapaKTePUCTUKM, TaK KaK Hanbonee
aKTMBHbIM 3/IEMEHTOM ABNAETCA LMAMHAP, KOTOPbIV Beerga
M3roTaB/iMBaEeTCA U3 Kapbuaa Bosibppamva.

Puc. cneBa: MMapaBAn4ecKuii ysen noplueHb/
LUAUHAP
Puc. cnpaBa: THeBMaTU4eCKUA y3es nopLieHb/
LUAUHAP C HUAKOW CMa3KOM

MopLeHb

lonoBKa nopLHA
MoBoOpOTHBIM Nanel,
: Unnvnpp

o9ow>»
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Ha6opbl rpysoB

MmeeTca YeTbipe pasHbiXx HAbopa aTaNoOHHbIX FPY30B

B AnanasoHe o1 1 Kr go 40 Kr. [py3bl USrOTOBJIEHbI U3
HeMarHUTHOM HepxasetLen ctanu 304 L. [py3sbl nmetoT
Maccy, paBHy0 LiesbiIM KMaorpaMmam Uan ero AoAAM, U
KannbpyloTca Ha X HOMWHAIbHOE 3HaYeHue B npegenax
[loMnycKa, onpesensieMoro Ux K1accom TOYHOCTMU.
PaznnyHble Knaccbl TOYHHOCTM 3a4at0TCA C LENbo NOyYeHun
3a/laHHOro HOMMHaJIbHOMO 3HAYEHWUs MOTrPELLHOCTU NpPW
onpegeneHun pasneHns. Bce Habopbl rpy30B NOCTaBIAOTCA
B NMPOYHbIX N 3PrOHOMUYHbIX PYT/IAPax, KOTOPbIE JIErKO
TpaHCcnopTMpOBaTb.

Hunorpamm

EavHuuen nsmepeHusa macchl Bcerga BbiCTynaeT
Knnorpamm, TaK Kak UMeHHO K1usiorpamm BXoguUT B CUCTEMY
eauHuL, usmeperna CH 1 ABnAeTCA HauMOHabHbIM U
MeXAYyHapOAHbIM 3Ta/IOHOM MaccChbl, U3 KOTOPOro MoJlyyaroT
Apyrve eavHULbl U3aMepeHus maccbl. Kunorpamm Takxe
yno6eH TeM, 4To 6a3upyeTcs Ha AeCATUYHON CUCTEME
CYMCNEHMA, 4YTO OGeryaeT CyMMMpOBaHUe Macc U
06paboTKy AaHHbIX.

PerynupoBKa U B3aMMO3aMeHAEMOCTb

PerynvMpoBKa Kamgoro rpysa Ha ero HoMMHasbHOoe
3HayeHuWe B Npefienax CBOero Kaacca TOYHOCTH
o6ecrneumBaeT MNoJHyo B3arMO3aMeHAEeMOCTb rpy30B,
KaK U3 OfJHOTO, TaK W1 U3 pa3HbIX KOMM/IEKTOB. Y3/bl
MOPLUEHb/LMIMHAP HE NPUBA3aHbI K KOHKPETHOMY Habopy
rpy30B. HeT HEOGXOAMMOCTHU HaKafbIBaTb FPy3bl B
yCTaHOB/IEHHOW NocnefoBaTesibHoCTU. Kpome Toro,
Heo6A3aTesIbHO BbIMOJHATb C/IOXHbIE BbIYMCIEHUS A5
onpegnesieHnsa Harpy3Kku, UCMosb3ys pasHble 3Ha4YEHUs!
maccbl. [py3bl € LEN0YUCIEHHBIMU 3HAYEHUAMU MacChbl
ropasgo Jierdye noBepsTb M NOBTOPHO KAIMGPOBaTh, YeM

C APOGHBLIMU 3HAYEHUAMU. OTpEryMpoBaHHbIe rpy3bl
MMEIOT HEOCTOPHMbIE MPEUMYLLECTBA, U UX UCMOIb30BaHUE
He OKa3blBaeT KaKoro-M6o 3aMeTHOTO BMAHKA Ha
CYMMapHyo MOrpeLLHOCTb AaBEHNS.

KoHdurypauusa Habopa rpy3oB

Bo Bce Habopbl BXOAAT OCHOBHbIE IPy3bl HOMUHAIOM 2 UK

5 Kr, a Tak¥e 1 Kr 1 B gonsax kunorpamma, o 0,01 r. MopiHm
nmetoT maccy 200 r, a Harpy30o4Hble KO/10KO0/1a MMEeIOT Maccy
800 r. CooTBETCTBEHHO, MMHUMa/IbHAA Harpy3Ka cocTaBaseT
200 r ¥ nopLUeHb, Harpy*eHHbIN KOIOKOIOM, UMEET Maccy

1 Kr. Micnonb3yeTcs nocieA0BaTe/IbHOCTb 3HAYEHWM Maccehl 5,
4, 2,1, 470 fenaeT BO3MOMHBLIM NOAYYUTb 0BYI0 Tpebyemyto
HarpysKy c paspelueHvem 0,01 r B 11060 TOUKe AnanasoHa.
Hamabi rpy3 MapKupyeTca CepuinHbIM HOMEepOM Habopa
rpy30B, a TaKKe MHAMBMAYaIbHbIM HOMEPOM BHYTpK Habopa.

Harpyska

Ipy3bl 5, 2 1 1 Kr NnpeacTaBAT COB0MN ANCKNU C OTBEPCTUEM
B LIEHTPE, C MOMOLLIbIO KOTOPOro rpy3 ycTaHaB/MBaeTcA

Ha rpy30npuemMHbIi KO0KOo. Bonee menkue rpyabl
HaK/1laabIBalOTCA Ha OMOPHYIO NAMTY NOpPLUHA. [ToaTomy
60/blUaA 4acTb rPy30B HAXOAUTCA HUKE LieHTpa

TAMECTM NOPLUHSA; BCE rPy3bl TLLATE/IbHO LIEHTPUPOBaHbI
OTHOCUTE/IbHO BEPTUKA/IbHOW OCH y3/1a NOPLUEHL/LUANHAP.
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OcHoBHble rpy3bl Habopa CPB6000

CTaHpapTHbIA COCTaB U KOMMJIEKTbI MO cneuvduraumm
3aKa34yuKa

B cocTtaB cTaHgapTHoro Ha6opa rpysos mogenn CPB6000
He BXOAMT NopLueHb B coope (200 r) u konokos (800 ). B
no60e Bpems B HA60P MOXHO A06aBUTb OTAE/bHbBIE IPY3bl.
Mpy HEOBXOAMMOCTHU U3 CTaHAAPTHBIX MPY30B MOXHO
COCTaBWTb MHAMBUAYaANbHBIM HA6OP MO cneumbuKaLmm
3aKasuuKa.

Ha6opbl 3TasIoOHHbIX FPy30B

MoryT noctaBnaTbCA HAGOPbI 3TANIOHHBIX MPY30B,
COCTOALLME U3 MOHOIUTHBIX MOSIMPOBaHHbIX FPY30B TOM
e hOpMbl M U3FOTOBJ/IEHHBIE U3 TOTO e MaTepuasna, 4to
n rpyasl CPB6000. Nx ygo6HO Mcnosib30BaTh B KAYECTBE
06pa3L0BOro CpescTBa USMEPEHUA NPELNPUATUA AN1A
NMOBEPKM MM MOBTOPHOM KanMbpoBKKW Habopa rpy3oB
CPB6000.

MNocnepoBatesIbHOCTb 3HAYEHUI faB/IeHUA

HoHdurypauma Habopa rpy30B No3BOAAET MNONYHUTb

[BOWYHYIO MNOCNEA0BaTEIbHOCTD.

B [lepBas TOYKa U3MEPEHMSA: NOPLLEHD

B Brtopas To4YKa M3MEPEHUSA: NMOPLLEHD + KOJIOKON

B 3aTem /toban ToYKa A0 3HAYEeHUA NOJIHOM LWKanbl ¢
paspewieHnem 100 mr
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BapuaHtbl CPB6000DP 1 umetlowmecsa aMana3oHbl JaB/ieHUs

JAocTynHble auana3oHbl

JunanasoHbl n3amepeHus aasneHns CPB6000DP 3aBucAT ot
KOHKPETHOro 3HayeHna KoadduumneHTa Kn yana nopLueHs/
umanHap. ina paboTbl CTaHAAPTHOMO YCTPOMCTBA C OAHWUM
1 TeM e CPB6000DP B HECKO/IbKMX MPUMEHEHMAX MOTYT
MCMO/Ib30BaTbCA Pa3/IMyHbIE Y3/1bl MOPLUEHB/UMAUHAP.

Mpy3onopluHeBoOM MaHOMETP C MacaAHOM cma3Koi, moaenb CPB6000

[unanasoH gasneHus: no 800 6ap
Hab6op rpysos: fo 40 Kr

JlocTynHble AMana3oHbl faBneHna B Baunanue MorpewHocts MuH.
6apax cTaTuy. u3amepenua 1) guanasoH AP
Knysna [MepBasa MonHbiii Ha6op pasneHua B AP [6ap]

CooTBeTcTBME rpy3a [Kr] / gaBneHus [6ap]

YHuTapHasa macca, Kr

noplieHb/ ToO4Ka rpy30B B Kr (SP) 2

]
unnmupp [6ap]l 1 20 30 40 § §
MaKkcumanbHoe 0,5 0,2 0,1 g— g
paBneHue B 6apax C x
5 6ap/kr |1 5 100 [150 200 10 Ma+ 0,002 % ot AP 0,05 25 120 (10 |5 251 05| 1 | 4 |6ap
1 yacTb Ha
MJIH. CTaT.
AaBneHuns
10 6ap/kr |2 10 |200 [300 (400 40Ma+ 0,002 % o1 AP |0,1 50 (40 20 105 2 1 2 8 6ap
1 4acTb Ha
MJIH. CTaT.
JaBneHns
20 6ap/kr |4 20 400 |600 (800 (80 Ma + 0,002 % ot AP 0,2 100 80 (40 20 10 |4 |2 4 16  6ap
1yacTb Ha
MJIH. CTaT.
JaB/ieHna
JocTynHble AManasoHbl AaBJeHUA Bnuanuve [orpewHoctsb MuHUM. CootBeTcTBME rpy3a [Kr] / paBneHua
B ¢/KB. Atonm cTaruu. uamepenual) auanasoH Ml [¢/KB. Aronm]
Knysna [Mepsaa MonHbiii HaGop AasneHua B AP AP [¢p/kB. [l YHUTapHasA macca, Kr
nopLlieHb/ ToYKa rpy30B B Kr (SP) 2) Aronm]
unnuHpp [d/kB. 1 20 30 40
AN \akcumanbHoe 0,5 0,2 0,1
AasneHue B p/KB.
Boum
100 ¢/kB. |20 1002000 | 3000|4000 0,002 ¢/ 0,002 % ot AP |0,001 500 400 200|100 /50 |20 10 |20/4 |d/KB.
AroRM/KT KB. [itOiM + oMM
1 4yacTtb Ha
MJIH. CTar.
JaBnieHnn
200 ¢/kB. |40 2001|4000 6000|8000 [0,008 ¢/ 0,002 % ot AP 0,002 1000 800 400200 100{40 20 408 |d/KB.
AoAM/Kr KB. [itOiM + AtoiM
14acTb Ha
MJIH. cTaT.
faBnieHnn
250 ¢/kB. |50 2501|5000 |7500|10000|0,009 ¢/ 0,002 % ot AP |0,0025 1250 1000 500 250 12550 25 5016 |d/KB.
DIOMM/KT KB. tOMM + JHoMM
1 4acTb Ha
MJIH. CTaT.
JaBnieHnn
300 ¢/kB. |60 300|6000 9000 |12000|0,01 ¢p/kB. 0,002 % oT AP |0,003 1500 1200 600 300 15060 30 |60 240 | d/KB.
LIOUM/KF LIOUM + [1OMM
14acTb Ha
MJIH. cTaT.
[aB/ieHns

1) CymmapHas norpeLHOCTb M3MepEHNA BRIIOYAET NOrPELLHOCTb 3Ta/IOHa, MOTPELLIHOCTb, BbI3BAHHYIO BIMAHUEM OKpPYKatoLLeii Cpe/ibl, MOrpeLLHOCTb, 06YC/I0B/IEHHYIO paspeLleHMeM
npuéopa, BOCNPOM3BOAMMOCTbIO U TMCTEPE3MUCOM B MPOLIECCe U3MEPEHNA C KOaddULIMEeHTOM 3anaca k = 2.

2) BnusHWeE CTaTUYeCKOro AaBneHnsa 06bI4HO onpeaensieTcs Kak A + 1 4acTb Ha MAH. oT AP: A - “luym” NOpLUHS (= BO3MYLLEHWIO AaB/IEHWS, BbI3BAHHOMY BPALLEHUEM MOPLLHS).
14acTb Ha M/H. OT AP - 4yBCTBUTEILHOCTb MPY30MOPLUHEBOrO MAHOMETPA (= HaMMEHbLLIee 3Ha4eH1e, pacno3HaBaemMoe Mpu U3MeHeHH anddepeHLManbHOro 4aBaeHns).
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TexHUYEeCKMUE XapaKTepPUCTUKHU

Mopenb CPB6000DP

NMpeccoBas YacTb npubopa

Pa6ouas cpega nepegaiu
AaBfieHus

J1to60M HEKOPPO3MOHHbIN ra3

CmasouHas cpega

CrtaHgapTHo: macno Drosera™|
OnuuroHanbHo: Krytox™, Korga Heo6xoAMMO 06eCneynTb COBMECTUMOCTb C KUCIOPOAOM

Y3en noplieHb/uUuanHpp
[rana3oHbl JaBieHus
Matepuan

Tun c6opku

HoHTpob NoN0HEeHMA NOpLUHA

0,2...800 6ap /0,013 ... 11600 d/KB. Atoim
Hap6ua Bonbhpamva

[a30BbIN TUMN C HWAKOM CMA3KOW (MOBTOPHO UCMOJIb3YyEeMOW)

CraHpapTHO: ABOMHOM MEXaHWUYECKUI
OnuMoHaIbHO: 3NIEKTPOHHBIN

Ha6op rpysos

Matepuan

[o 40 kr

AyCTeHWUTHasA, HemarHuTHasA Hepasetowas ctanb AlSI316

CKOPOCTb NMOHWUMKEHUSA

NPUBAN3UT. 15 MUHYT (MOMET MEHATLCS B 3aBUCUMOCTM OT AuanasoHa y3na nopLieHs/LManHap)

Hopnyc
Pasmeps (4 x LU x B)

Macca

620 x 500 x 510 mm / 24,4 x 19,4 x 20,1 atorima
45 Kr

CootBetcTBUe EC u ceptuduKarbl

CootBetctBUe EC

[Ju1peKTnBa no 060pyaoBaHuio,
pab6oTatoLemy nog, faBreHnem

97/23/EC (Mopynb A)

CepTtudurar
Hannbposka

CraHgapTHo: cepTudmKat Kanmdposkn COFRAC
OnuuoHanbHo: cepTuduKaT Kannbposku LNE/PTB

Bce o6opypoBaHune Desgranges & Huot noctaBnaeTcs ¢ cepTUdMKaToOM KaMGPOBKM, BblLaHHbIM aKKPEAUTOBAHHOM

natopartopwei Cofrac.

FaGapuUTHbIe TpaHCNOPTHbIE pa3mepbl Npubopa

Mpu6op B CTaHAAPTHOM UCMOSIHEHUM M B CTAHAAPTHOW KOMMIEKTaLuMM NoCcTaBAsSeTCA B O4HOM YNaKoBKe, B KOTOPOM
HaxoAMTCA MpeccoBas YacTb Npuéopa, UMeroLLas creaytoLiMe Macco-rabapuTHbIe napameTpbl.

HKopo6 ¢ npeccoBoi 4acTbio U CTaHAAPTHLIMKW akceccyapamMu
Pa3mepbl: 780 x 650 x 750 mm

lNMpeccoBasa 4acTb
npuéopa

Macca, Kr

Mopenb HEeTTo

CPB6000-DP 85 106
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MHeBMaTUYECKUIA KOHTYP

|]I]]]]]]]l]|14

1 TonoBKa GbICTPOPA3BEMHOIO COEAUHEHMS ra30BOr0
BXxoza

BnyckHoM knanaH

BbinyckHoM KnanaH

M301pyIoLLmii BEHTWU/Ib BbICOKOTO AaB/eHuA
M301pytoLuii BEHTWU/Ib HU3KOrO JaB/eHNsA
HonnekTop/mMacnsaHbIM KapTep

N OO o0~ WN

MNepemeHHbIN 06beM

Ctpanuua 8 ns 11

8 PesepByap, 06ecneymBaloLLyin BU3yasbHbli KOHTPO/b
YPOBHS CMa3KM

9 MaHomeTp
10 Punestp

11 M3MepuTe/IbHbIN y3e NopLIeHb/UMIMHAP (CTaTUYecKoe
JaBneHue + guddepeHumaibHoe aaBneHve)

12 CpaBHWTENbHbBIV y3en NOopLIEeHb/LMAHAP (CTaTuyeckoe
JaBneHuve)

13 TopT BbICOKOro AaBsieHUs

14 TlopT HM3KOroO AaBneHus

WIKA t1nosow nvct CT 32.02 - 06/2014




Pasmepbl, Mm
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(1) Mopt TecToBoro npudopa

)

Pe3epByap ANsl MacnsHOM CMasKM co CMOTPOBbIM
CTEKJ/IOM

&)

Y3en nopLueHb/UMAnHAP

=

DTasiloHHanA ycTaHOBKa YPOBHSA

G

38.I'IOprIl7I HJ1anaH BbICOKOro gaBieHuA
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N = O

3anopHbIM KnanaH HU3KOro AaB/ieHnsA
MaxoBHK

[OpU3OHTUPYIOLLME HOXKKMU

CmBHOM KpaH MacnsHOro Kaprepa

) YcTaHOBKa ypOBHSA
) Pyuka pns nepeHocKku
) [epemMeHHbI 06beEM
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Apyrue rpysonopliHeBble MaHOMETpbI / Npecchbl

J14 UcnbiTaHMA MaHOMETpPOB B

pamKax Halweil nporpamMmmbl MO TEXHOIOTMU KaJIMOPOBKU

MepBUYHbIN 3TaNIOH, rPy30NOPLLIHEBON MaHOMETP
mopenu CPB6000

Avana3oHbl U3MepeHUsa:
8o 1000 6ap
£0 5000 6ap

B [lHeBMaTMy. Mcn.
B [hapasauy. ucn.

MorpewHocTb
M3MepeHUn:

00 0,002 % OT noKasaHusA, 3aBUCUT OT
Mozaenu

TexHUYEeCKME XapaKTEPUCTUKN NPUBELEHDI
B TMnosom ancte CT 32.01

ABTOMaTU4YECKUI rpy30NOpPLUIHEBON MaHOMETP,
mopenb CPB8000

JAnana3oHbl UBMEPEHUA:
B [HeBmaTwy. ucn. o 1000 6ap
B Tuapasnmy. ucn. go 5000 6ap

MorpewHocTb
MU3MepeHun:

0,005 % W3MepEHHOro 3Ha4YeHUA
00 0,003 % OT N3MEePEHHOro 3Ha4YeHusA
(onuunoHasnbHO)

TexHUYEeCKME XapaKTePUCTUKU NPUBELEHbI
B TMnoBoM nncte CT 32.03

LudpoBoii rpy3onopLluiHeBO MaHOMETP,
mopenb CPD8000

Avana3oHbl U3MepeHUsa:
B [THeBmatuy. ucn. o 500 6ap

MorpewHocTb
U3MepeHun:

0,005 % n3mMepeHHOro 3Ha4eHunA
00 0,002 % n3mepeHHOro 3Ha4eHuA
(onumoHanbHo)

TexHUYeCKMe XxapaKTeEPUCTUKN NPUBEAEHDI
B TMNoBoMm simcte CT 32.04

Ctpanuua 10 ms 11

MepBUYHbIN 3TaNIOH, FPY30NOpPLIHEBOW MaHOMETP
cepun CPB6000

ABTOMaTU4YECKUW FPy30NOpLIHEBOM MaHOMETP,
mogenb CPB8000

LiucdpoBoii rpy3onopLiHeBOi MaHOMETP,
mopenb CPD8000

WIKA Tunosow amct CT 32.02 - 06/2014
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HoMns1IeKTHOCTb NOCTaBKU

MpeccoBasa YacTb

Y3en nopLueHb/UUANHAP C rPy30MpUEMHON TapesiKom
(KoNIOKOIOM)

Ha6op rpy3oB, M3roToBNEHHbIX A/1A CTAHAAPTHOrO
3Ha4YeHWA YCKOPEHUA CBOOOAHOrO NajeHns

(9,80665 m/c?)

CrtangaptHo 1 nuTtp macna Drosera, 60 mn macna Krytox
N8 UCMOJIHEHUWA, NpegHa3HaYeHHoro Ana paboTbl C
KWUCJTIOPOAOM

MHCTPYMEHT M KOMMAEKT A1 TEXHUYECKOTO
06CNyHMBaHUA NEPBOrO YPOBHA

PyKOBOACTBO N0 3KCMyaTauum Ha HEMELIKOM M
aHIIMCKOM A3bIKaxX

KannbposoyHbii ceptnduratr COFRAC

Yexon pns xpaHeHWA NpeccoBom YacTh, Habop rpy3oB 1
y3n1a NopLIeHb/UMANHAD

UHdopmauua gna 3aKkasa
Mogenb / Bepcusa npubopa / MNorpelwHocTs / KoMnaekT n3 2 y3noB nopeHs/uMnnHap / Homnnekt us 2 Habopos rpy3os /
Terminal 5000 / HannbposKa anddepeHumnanbHOro rpy3onopLiHeBoro maHomeTpa / JononHntenbHasa uHbopmaums ans

3aKasa

© 2014 WIKA Alexander Wiegand SE & Co. KG, Bce npaBa 3alyLieHsbl.
CneuunduKaumm, NpuBeAeHHbIe B JAHHOM AOKYMEHTE, OTPaXatoT TEXHUHECKOe COCTOAHME U3AE/IMA Ha MOMEHT NyGAMKaLMK AaHHOTO JOKYMEHTa.
B0O3MOHbI TEXHUYECKWE UBMEHEHUSA XapaKTepuUCTUK 1 maTepuanos.
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Onuum

B CepTtudumkat Kanmbposku LNE/PTB

B Bo/blLOM BbIGOP MHEBMATUYECKUX NEPEXOAHMKOB
B BcnomoratenbHaa KOMNpPeccopHas ycTaHoBKa

B [1CTaHUMOHHbIM KOHTPO/b MOJIOMHEHMWS MOPLUHSA
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