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1 OBLUME NONOXEHUA

Hactoswaa MeToauka MOBEPKM NPUMEHAETCA [ANnA NOBEepkM pesepsByapa CTanbHOro
BEPTUKANbHOrO LMNWHAPWYEcKoro TennousonuposaxHoro PBC-5000 ¢ 3aBoACKMM  HOMEPOM
P1-ABJ63301, pacronoXeHHOro Ha TeppuTopuM GeperoBoro KOMMnekca MOoAroTOBKM HedTH
«YamBo» no appecy: CaxanuHckas obnactb, HOrMUKCKUA paioH W npeAHasHauyeHHoro Ans
uamepeHun obbema HedTu, a Take ANA eé Nnpuema, XxpaHeHUsa u oTnycka.

B pesynbTaTe noBepkM AOMKHbl ObiTb NOATBEPXAEHbI Crneaylolue MeTponoruyeckue
XapaKTepUCTUKM:

- HOMUHaNbHas BMECTUMOCTb 5000 m°;

- Npefientl A0NYCKaemoi OTHOCUTENBHON NOrPELUHOCTY OnpeaeneHns BMECTUMOCTH £ 0,10%.

HaCTOoSLWA AOKYMEHT YCTaHaBNMBaET METOAVKY NEPBUYHOM U nepuoanYecKoin NoBepKu.

MpocnexusaemocTb pesepeyapa k [0cyaapcTBEHHOMY NepBUYHOMY CrneuuanbHOMY 3TanoHy
eavHALUbl AnvHbl TOT 199-2018 1 k MocyAapCTBEHHOMY NEpBUYHOMY 3TanoHy eauHWUbl AnvHbl =
meTpa 3T 2-2021 obecneynBaeTcs B COOTBETCTBUM C FocyAapCTBEHHOW NOBEPOYHON CXEMOW ANA
CpeAcTB U3MepeHuid maccel M oObema XWaKoCTU B MOTOKE, o6bema XUAKOCTU U BMECTUMOCTU NpU
CTaTUYECKVUX U3MEPEHWAX, MaccoBoro 1 06bLEMHOrO PacxoAos XUAKOCTH (Mpunoxexnne A YacTb 3),
yTBepxaeHHon [lpukasoM @eaepanbHOro areHTcTsa Mo TeXHUHECKOMY perynupoBaHuio 1
MeTponoruv oT 26 ceHTabpa 2022 roga Ne 2356.

B MeTOAMKE NOBEPKMA PEanv3oBaH 3NeKTPOHHO-ONTU4ECKUA METOA.

2 HOPMATUBHbBIE CCbIJTKK

B HacTosLLE METOAMKE NOBEPKMA UCNONb30BaHbI CChINKW Ha creayiollve CTaHAapThL:
MOCT 12.1.005-88 Cuctema craHgapTos 6esonacHoctv Tpyaa. Obuime caHuTapHo-
rurneHndeckue TpebosaHus K Bo3ayxy paboyen 30HbI

MOCT 12.4.087-84 Cuctema cTaHpaptos 6GesonacHoctu Tpyaa. CTpouTensCcTeo.
Kacku cTpouTtenbHbie. TexHW4eckue ycrnoeus

FOCT 12.4.137-2001 O6ysb CreunanbHas C BEPXOM W3 KOXU ANs 3alnTel OT HedTH,
HedTenpoayKTOB,  KWCINOT, Lenoyeit,  HETOKCUYHOA U
B3pbIBOONACHOW NblK. TEXHUYECKUe yCrosus

FOCT 12.4.310-2020 Cuctema craHpgaptoB  GesonacHocTM  TpyAa. Opexpa
cneuvanbHas Ans sawmTel paboTalowmx ot BO3fencTeua HedTH,
HedTenpoaykTos. Obime TexHUHeckne yCnoeus

rOCT 7502-98 PyneTku n3amepuTenbHble MeTannn4eckue. TexHu4eckue ycrnosus
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3 NEPEYEHb ONEPALWIX NOBEPKHU

3.1 MNpu BLINONMHEHUMN WU3MEPEHWUIA TEOMETPUHECKUX MapameTpoB BHYTPEHHEW MonocTy
pe3epeyapa BbINONHAKT onepauuu, ykasaHHble 8 Tabnuue 1.
Tabnwuya 1-O0nepayum NOBEPKK

O6s3aTenNbHOCTb BbINOMHEHWA Homep pasaena (nyHkTa)
HauMeHoBaHue onepaLyy onepauumii NoBepkW Npu METOAMUKMN NOBEPKY, B
NOBEPKU MepeuyHoi | Mepuoguyeckoin EASIERE P ¥ AT
noBepKe noBepKe BbINOMHAETCA onepauvs
‘ noBepku
BHeLuHWiA ocMoTp [a da 8
MopgroToBka K NoBepke | da da 9
WamepeHne 6a30BOA BbICOThI
pesepsyapa Oa da 10.1
CkaHupoBaHue BHYTPEHHEWN |
nonocTu pesepeyapa fa fa 10.2
O6paboTka pe3ynbTaToB
M3MEPEHUWA K  cocTaBneHue da da 10.3
rpagyvpoBoYHov Tabnuupi
MoaTeepxaeHWe COOTBETCTBUA
pesepsByapa METPONOrMYECKUM Oa Oa 11
TpeboBaHUAM
4 TPEBOBAHUSA K YCNOBUAM NPOBEAEHWA NOBEPKU
Mpu nposeaeHUn nosepku cobnogarT crneaylowme yCnosus.
4.1 TemnepaTtypa OKPYXAIOLLEro BOSAYXA:........oveeuurimnrrrirenans oT-5°C po +35°C.
4.2 ATMOCHEPHOE AABMEHME. .. .....vvvecreaeinninraeeiiiinaaesianseeees ot 84,0 oo 106,7 klMa.

4.3 Pe3sepsyap npv nosepke AormkeH BbiTb MOPOXHUM.
4.4 BHYTpPEeHHAs NOBEPXHOCTb pe3epsyapa AOMXKHa BbiTb OYMUeHAa [0 COCTOSRHWSA,
NO3BONAKOLEro NPOBOAUTE U3MEPEHUA.

5 TPEBOBAHMUA K CNELIMANUCTAM, OCYLLECTBNAIOLWMUM NOBEPKY

5.1 MiamepeHus napaMeTpoB Npu NOBEPKE pe3epsyapa NPOBOAUT rpynna nny (He meHee ABYX
yenoBek), BKMIOYas He MEHee O[HOro Crieuman1cTa, NpoLeALero Kypcbl NOBbILLEHUS kBanudmvkauum
no BUAY U3MEPEHWNA.

52 K nposegeHwio paGoT AoNycKalwTCA NAUa, U3yYMBLUME HACTOALLYIO METOAMKY,
TEXHUYECKYK AOKYMEHTALMIO Ha pe3epsyap M ero KOHCTPYKUWIo U NpoLealmX MHCTPYKTaX Mo
Ge3onacHoOCTU TpyAa.

6 METPONOMMYECKUE U TEXHUYECKUE TPEBOBAHUA K CPEACTBAM MOBEPKH

Mpu npoBegeHUU MOBEPKA pe3epByapa AO/MKHbI NPUMeHATBCA crneayLlne OCHOBHbIE U
BCrnoMoraTenbHble cpeacTea NoBepku, npusedeHHbIe B Tabnuue 2.

BHUWP — counuan ®ryn «BHUAM wm.[1..MeHpeneesa» Ctpanuua 4 13 22




Tabnuua 2 — MeTtponoruyeckve n TexHu4eckune TpeboBaHUA K CpeacTsam NoBepKu

NOAroTOBKE K NoBepKe)

n3amepeHuii ot muHyc 5 °C  go nnioc 35 °C
C npegenamy 4onyckaemMow norpeLuHocTu
u3mepeHus Temnepartypsl + 0,4°C;

CpeactBa WM3MepeHWid  aTtmocgepHoro
fAasneHua B guanasoHe ot 84,0 no 108,7
kMa, ¢ npegenamu  JOMNycKaemon

NOrpeLwHocT U3MepeHus abconioTHOro
Aasnexus £ 5 rfa;

Cpeactea  M3MepeHwWd  Temnepartypbl
CTEHKM pe3epByapa B  [JvanasoHe
namepeHuit ot MuHyc 5 °C go nnioc 35 °C
¢ npegenamu gonyckaemoit abconioTHOM
NOrpeLwHOCTH Mo MHpaKpacHOMy KaHany
+1,5°C.

Onepauun nosepku, MeTpOonoruyeckme 1 TeXHU4ecKue MepeyeHb
Tpebyouwmue npuMmeHeHne TpeboBaHusa K cpeacTBam NoBepKu, pEeKOMeHAyeMbIX CPeACTB
CPEeACTB NOBEPKU HeobxoauMble ANS NPOBEAEHUA NOBEPKU NnoBepKu
Pazgen 9 KoHtponb | Cpeactea  u3MmepeHud  Temnepatypel | KaHan N3MepeHui
ycrioBuiA nosepku  (Mpw | OKpyXaiowen cpeabl B guanasoHe | Temnepatypbl, npubopa

komBuHuposaHHoro Testo
622, per. Ne 53505-13;

Kanan n3MepeHun
abconoTHOro  AaBrneHus,
npubopa

komBuHupoBaHHoro Testo
622, per. Ne 53505-13,;
TepmomeTp
UHpakpacHbIn Testo
830-T2, per.Ne 48507-11.

Pazgen 10 Onpegenexve
METPONOrn4ecKnx
XapakTepucTuk pesepsyapa

| rpaHuLen

NasepHas KOOpPAWHATHO-U3MEpUTENbHanA
cuctemMa B AManasoHe  U3MEepeHui
ropusoHTaneHbix yrnos ot 0 go 360 ¢
pgonyckaemovt  abconoTHON
NOrpeLIHOCT U3MEPEHWiA yrnos 36 i

B AuWanasoHe W3MepeHWin BepTUKanbHbIX
yrnos +150 c rpaHuuen [onycKkaemoit
aBbCoONOTHON  MOrpeLlHOCT  U3MEepeHUn
yrnos +36 ;

B AManasoHe U3MepeHWW pacCTOAHUA OT
0,5 go 130 m c pgonyckaemoi cpepaHen
KBaapaTU4eCcKom NOrpeLUHOCTBI0
W3MepeHWit paccTosHuin, +2-(1+10-10°-D)
MM;

CpeacTtso W3MEpPeHUA ANuHbl (pyneTku
U3MepUTENbHbIE) B AManNa3oHe N3MepeHui
or 0 pgo 30 ™M c pgonyckaembim
OTKNOHEHWEM [eNCTBUTENbHON  ANWUHbI
WHTEpBanos wKan pyneToK oT
HaHeCeHHON Ha LuKane npv Temnepartype
okpyxatowei cpeabl 20 °C He Gonee +
(0,30 + 0,15(L-1)) mm, rae L — uucrno
NONHbIX U HENOMNHbIX METPOB B OTPE3KE.

CkaHep nasepHbld Leica
RTC360, per.Ne 74358-
19;

PyneTtka wuamepuTenbHas
MeTannu4yeckan 2 knacca
ToyHoctn  P30H2I, per.
Ne 55464-13.

aTTecToBaHHble J3TalnoHbl

eaAWuHUL, BEJTUYKH,

MpumedaHue — [lonyckaeTcs MCMonb3oBaTb Npu MoBepke [Apyre yTBEpXAeHHbie W
CpeacTsa M3MEpeHWid YTBEpPXAEHHOro Tuna u
| noBepeHHbIe, YAOBNETBOPSIOLME METPONOrN4eckUM TpeGoBaHNAM, yKa3aHHbIM B Tabnuue.

BHWAP — counwan oryn «BHUMM um.[1. 1. MeHpeneesa»

Ctpanuua 5 us 22




7 TPEBOBAHUSA NO OBECNEYEHUIO BE3ONACHOCTWU NPOBEAEHUA NMOBEPKU

7.1 K pafoTe no npoBeAeHWO MOBEpPKW pe3epsByapa AONYCKaKwTCA nuua, npoweawmve
oby4eHue n aTTecToBaHHble No 6esonacHOCTY Tpyaa.

7.2 MosepuTenb nepes Hayanom nposBedeHUs paboT AOMmkeH U3y4uTb MOPAAOK paboTbl C
NpUMeHseMbIM Npy nosepke ob6opyaosaHUeMm.

7.3 TNpv npoBeaeHUM NOBEPKM C LEMbI0 COXPAHEHWS XU3HU W 3[40pPOBbS MOBEpUTEneH,
npepencHo gonyctumas koHueHTpauus (MOK) speaHbix napoes v rasos B BO3AyXe He AOMKHA
npesbiwats MOK, onpeaenexHoi no MOCT 12.1.005-88 u cooTBeTCTBOBATL CaHWTapHbLIM Npasunam
CanlluH 1.2.3685-21 [2].

7.4 Nua, nposoaslume paboTsl, ucnonbayioT cneuoaexay no FOCT 12.4.310, cneyobyeb no
FOCT 12.4.137, ctpouTtenbHyto kacky no FOCT 12.4.087.

7.5 Mpu HeobxoauMOCTU ANS AOMNOMHUTENBHOMO OCBELUEHUA NpU NpOBEAEHWU NU3MepeHun
napamMeTpoB pe3epByapa NPUMEHSIOT NEPEHOCHbLIE CBETUNBbHUKMU.

7.6 Mepen Hayanom paboT NpOBEPAIOT WCMPaBHOCTb NECTHWUL, Nepun 1 NOMOCTOB C
OrpaXaeHuaMU.

8 BHELLUHWA OCMOTP

8.1 MNpw BHELWHEM OCMOTPE pe3epsyapa NPOBEPAIT.

- COOTBETCTBME KOHCTPYKUMM W BHYTPEHHWX AeTaneil pesepsyapa TEXHUYECKOW
AOKYMeHTauuu;

- UCNPaBHOCTb NECTHUL U nepun,

- YACTOTY BHYTPEHHEek NOBEPXHOCTK pe3epsyapa.

8.2 OnpepensioT nepeyeHb BHYTPEHHUX AeTaned, o06OpyAoBaHWsA, BAMAIOLMX Ha
BMECTUMOCTb pesepsyapa.

8.3 DUKCUPYIOT MENOM TOYKY KacaHWUs 4HULLA rPY30M PyneTk1 U yCTaHaBrmBarT B HEen Mapky.

8.4 B pesynbTaTe BHELUHEro OCMOTPa MOBEPWUTENb MPUHUMAET peleHue No NPOBEASHMIO
AanbHewLen NOBEPKN UMW YCTPaHEHWIO BbIABNEHHbIX AedeKTOB A0 NPOBEAEHNsA NOBEPKA. B cnyvau
HEBO3MOXHOCTU YCTpaHeHUs AeeKToB NpoBeAeHVe NoBEepPKU NpekpaLiaeTes.

9 NOAroTOBKA K NOBEPKE

9.1 Mpw NOAroTOBKe K NOBEPKE NPOBOAAT cneaywwve paboTbi:

- NOArOTABNUBAIOT NOBEPAEMbIE CPEACTBA U3MEPEHNA W CPE/ACTBA NOBEPKV B COOTBETCTBUM C
3KCNNyaTauuoHHOW AOKYMEHTaLUUeNn;

- W3MEpAT TemnepaTypy BHYTPEHHEe# MNOBEepXHOCTU obevaiiku pesepeyapa C MNOMOLLbIO
TepMoMeTpa UHdpaKpacHoro;

- npoBepstoT cobriogeHve ycnosui pasaena 4.

9.2 PesynbTaTbl M3MEPEHW A BHOCAT B NPOTOKON, cdopma KoToporo npuseaeHa B Tabnuue A2
(npunoxexue A).

9.3 [MMpu npoBegeHu MOBEPKM MOMydyaloT Ccneaywwme  AOKyMEHTbI, BblAaHHbIE
cooTBeTCcTByWMMM cnyx6aMu Bnagensua pesepeyapa:

- aKT Ha 3a4Y1CTKy pesepsyapa,

- HapAA-AoNYCK Ha npoBeaeHve pabor.
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10 ONPEOENEHME METPOJTOTMYECKUX XAPAKTEPUCTUK PE3EPBYAPA

10.1 U3mepeHusn 6a3oBOM BLICOTHI pe3epByapa
10.1.1 basoBsyw BbICOTy pesepByapa Hy W3MEpSIOT U3MEPUTENbLHON PYNETKON C rPy3oM He

MeHee [BYX pa3. PacxoxaeHve mexay pesynbTaTtamu ABYX M3MEpPEHUI He AOMKHO npesbiaTb
donee 2 mm.

10.1.2 PesynbTaTbl namepenuin 6a3oBoit BbICOTbl Hg BHOCAT B npoTokon, dhopma KOTOpOro

npusefeHa B npunoxexduu A (tabnuua A.2).

10.2 CkaHupoBaHue BHyTpEHHeWH NONocTu pesepsyapa
MNpu npoBeaeHwn CkaHMpPOBaHWA BHYTDEHHE# MOBEPXHOCTW pe3epeyapa NPOBOAST

cnegyroLyme onepauuu.

10.2.1 MNoaroTaenuealT ckaHep k paboTe B COOTBETCTBUM C TpeBOBAHUAMMN E€ro TEXHUYECKOA
AOKYMeHTaLuuu.

10.2.2 OnpepensoT HeoOXoAMMOE KONMWYECTBO CTaHUWA CKaHWPOBaHWA W MECTo uX
pacnonoxeHus, obecneymsaloLLmux UCKMIYEHWE He NPOCKaHUPOBAHHOMO NPOCTPaHCTBa (TEHEN).

KonuyecTtso cTaHuuin 4OMKHO ObiTb HE MEHee Tpex.

10.2.3 CkaHupoBaHWe NpoBOAAT MOCNENOoBaTENbHO C KaXA0M CTaHUMU B PEXUME KPYroBOro
0630pa (360°). [IMCKPETHOCTL CKaHWPOBaHWS YCTaHABNWBAKOT B npeaenax: ot 3 4o 5 mm.

10.2.4 Onepauun cKaHUPOBAHUS U B3AUMHOW NPUBS3KA CTaHLMIA NPOBOASAT B COOTBETCTBUM C
TpeboBaHUAMKM TEXHUYECKOW AOKYMEHTaUMKU Ha npubop.

PesynbTaTbl u3MepeHWit aBTOMATMYECKM UKCUPYHOTCA W 3anuCbiBaOTCA B MNaMATU
npoueccopa ckaHepa B 3apaHee cchopMMpoBaHHOM daiine.

10.3 O6paboTka pe3ynbTaToB MU3MEpPEHUM U COCTABNEHME rpagynpoOBOYHON Tabnuubl
10.3.1 O6paboTky pe3ynbTaToB M3MEpeHWi NpuM MNOBEpKE MNPOBOAAT B COOTBETCTBUM C

npunoxexsvem B.
10.3.2 [pagyvpoBouHyl0 Tabnuuy cocTaensioT, ¢ warom AH, = 1 cm unu warom

AH, =1 MM (npy HeoBX0AMMOCTH MO COrNAacoBaHUIO C 3aKa34YMKOM), Ha4YMHas C UCXOAHOrO YPOBHS

(YPOBHS, COOTBETCTBYIOLLIErO BbLICOTE «MepTBOMA» nonoctu H,,,) u A0 npeaenbHOro ypoBHS He

paBHOro CyMMapHOW BbICOTE NOSICOB pe3epsyapa.

10.3.3 K 3Ha4yeHusM nocaHTMMETPOBON BMECTMMOCTM BHOCST MOMPaBKy Ha TemnepaTypHoe
paclumpeHue obeyaiiku pesepeyapa B 3aBUCUMOCTU OT TemnepaTypbl npusedenus (15 °C unu 20 °C)
¢ yyetom cpopmyn (B.8, Mpunoxexue B) unu (B.9, MNpunoxeHne B), COOTBETCTBEHHO.

3HayeHve cTaHAapTHON TeMnepaTypbl, KOTOPOMY COOTBETCTBYET rpagyvMpoBoyHas Tabnuua,
yKasblBaeTCHA Ha €€ TUTYNbHOM NCTe.

10.3.4 Pacyét pnosepuTenbHbIX rpaHWL MOrpeLlHOCTU pesynbTaToB onpeaeneHuss obbéma
(BMECTUMOCTH).

10.3.4.1 [JoepuTenbHas rpaHuua cny4aiHol norpeLHocTy

[oBepuUTenbHyl rpaHuly Cny4YanHoW norpelHocT pesynbTata W3MepeHuin ob6béma
(BMECTMMOCTU) Ha 3aaHHOM YpOBHE, M*, onpeaensitoT no dopmyne (1):

E(P)=2Zp;p-S(V), (1
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roe
Zy/; — PI2 Touka HopmupoBaHHOW ¢yHKUMM Jlannaca, oTeevarowas BEPOATHOCTH P. Mpu
BbiBpaHHO JoBepuTenbHOW BEPOATHOCTU P = 0,95 NpuHUMaoT Z, , = 2;

S(V) — cymmapHoe cpeaHee kBagpaTuyHoe oTknoHeHue (aanee — CKO) usmepenuit obrema
(BMECTUMOCTH), M°, BBIYUCAAIOT No dopmyne (2):

S(V)= \/i(sx ) (H,-(143-a-[t —20])’ (2)

i=l

rae

Sy,
3Ha4eHue onpeaenseTca asTomatuyecku cpeactsamu MO Leica CloudWorx 3DReshaper;

a — K03(hULMEHTa TENNOBOro paclLMPeHns MaTepyana CTeHOK pesepeyapa, Tt

t — npepens! Aonyckaemon abCcomMoTHON NOrPeLIHOCTU U3MEPEHUIA TeMnepaTypbl, 3Ha4eHue
BepeTca U3 CBUAETENLCTBA O NOBEPKE CPEACTBa U3MEPEHUiA TemnepaTypbl, °C, °C,

H; — war rpagynpoBku

10.3.4.2 [loBepuTenbHan rpaH1La HEUCKITKHYEHHOM CUCTEMATUHECKOW NOrPeLIHOCTH

[loBepuTensHyto rpanuuy HCI pesynsTata usmepeHus obbéma (BMECTUMOCTH) Ha 3a4aHHOM
ypOBHe, M*, onpeaenstoT no copmyne (3):

— CKO wnamepeHWit nnowjaav ceveHus «konbua» obnaka Touek BbicoTo 1 cM. 310

O(P)=k -\[[S,-(1+3-a-|1~20])] -(0,001)* + (A1) -B-a-V,) @3)

roe

k — nonpaBouHblIii koadduumeHT. Mpu BbIGPaHHOM poseputensHon BeposaTHocTn P = 0,95
npuHUmaT k = 1,1,

S; — nnowagb CeYeHUs pesepsyapa Ha i-TOM ypOBHE, M2

a — koadduUMeHTa TENNOBOro pacluMpeHust MaTtepnana CTeHOK pesepeyapa, il

At — npepaens gonyckaemoit abcontTHOW NOrpeLIHOCTy U3MepeHun TemnepaTypbl, 3Ha4yeHne
fepeTcs w3 cBuaeTennCTBa O noBepke CpeacTea M3MEepeHuin TemnepaTypbl (TEPMOMETPa,
nupometpa), °C;

V; — 3HayeHue oGbEMa XMAKOCTU Ha BbIYUCMAEMOM YPOBHE, M.

Koppekuus A0BEPUTENBHOM rpaHuLbl Cry4aitHO NOrpeLwHoCTy

Ecnu % < 0,8, To HCIN npeHebperaioT 1 B Ka4ecTse A0BEPUTENbHON rpaHLibl NOrpeLLHoCTH

pesynbTaTa uamepeHuit 06bEMa (BMECTUMOCTU) MPUHUMAKT A0BEPUTENBHBIE TPaHWLIbI cny4aiHbix
norpeLUHoCTel U3MepeHuii 06bEMa (BMECTUMOCTH), M?, KOTOPbIE ONPEeAenstoT no dopmyne (4):

AP = g(P) (4)
roe
&(P) — posepuTenbHble rpaHnLbl cry4aiHow norpelHocTy pesyneTarta namepeHui obbéma

(BMECTUMOCTH), M*, BbIYMCNEHHbIE NO bopmyne (1).

Ecnu %% > 8, To npeHeBperaloT cny4aiHbIMW NOrPELLHOCTAMKU U B Ka4ecTse [lOBEPUTENBHOW

rpaHvLbl NOrpPeLHOCTY pesynbTaTta U3MepeHuit o6béma (BMEecTUMOCTH) NPUHAUMAKD AOBEPUTENbHBIE
rpanvLbl HCT namepeHni o6béma (BMeCTUMOCTH), M?, KoTopble onpeaensioT no opmyne (5):
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A(P) = O(P) (5)
roe
0(P) — poseputenbHble rpaduubl HCI pesynbtata namepeHvwin o6béma (BMECTUMOCTH), M?,
Bbl4UCNEHHbIE No dopmyne (3).

Ecnu 0,85%3 8, TO [AOBEPUTENbHYK TPaHWULy MOrPELUHOCTU pesynbTata W3MepeHUn

06bEMma (BMECTUMOCTH) Ha 3aaHHOM YPOBHE, M, BbIMMCNSIOT no dopmyne (6):

A(P) = K[e(P) + 6(P)] (6)

roe

K — koachduumeHT, 3HayeHwe KOTOPOro ANA AOBepUTENnbHOWM cocTasnswwein P = 0,95
NPUHUMAKT paBHbIM 0,76;

€(P) — poBepuTenbHas rpaHvua Cny4yaiHoN NOrpellHoCTU pesynbTata MaMmepeHui obbéma
(BMecTUMOCTH), M>;

O(P) — posepuTenbHas rpaduua HCI pesynsTaTta usmepeHuin o6béma (BMeCTUMOCTH), M3

[loBepuTENbHYK rpaHULy OTHOCUMTENbHOM MOMPELHOCTA pe3ynbTaTa M3MepeHurn ob6bEéma
(BMECTUMOCTH) Ha 3a4aHHOM ypoBHe, %, BbIYMCNAT no dopmyne (7):

5(P) = ”1,(—? 100 % )

roe

A(P) — 3HayeHuWe [LOBEpUTENbHOW rpaHuLbl NMOTPELUHOCTU pe3ynbTata uamepeHun obbéma
(BMECTUMOCTH) Ha 3aaHHOM YPOBHE, M?, BblYUCNIEHHOW Nno popmyne (4), nubo (5), nubo (6).

Vipi — 3Ha4YeHne 06LEMa XKUAKOCTU Ha BbIYUCIIAEMOM YPOBHE, M,

11 NOATBEPXXAEHUE COOTBETCTBUA PE3EPBYAPA METPOJIOTMYECKUM
TPEEOBAHUAM

O6paboTKy pe3ynbTaToB U3MEpeHWi MpoBOASAT C MOMOLLLK MporpaMMHoro obecneyexus
Leica CloudWorx 3DReshaper, Bxogsawero B coctaB CkaHepa nasepHoro Leica unu gonyckaetcs
NPUMEHEHWE aHaNOrM4YHoOro NPorpaMmmMHoro obecneyeHus.

PesepByap cooTBETCTBYET METPONorndyeckum TpeboBaHuAM, ecnm 3Ha4YeHUss OTHOCUTENbLHON
NOrpPELLHOCTM BMECTUMOCTU pe3epByapa, onpegeneHHele no n. 10 Hactoswen Metoauku, He
NPeBbIlWaT 3Ha4YeHUs npegena [OMyCKaemMol OTHOCWUTENbHOW MOrpewHocT BMECTUMOCTU
pesepByapa, yKkazaHHoro B pasgene 1 JaHHON METOAWNKW.

12 O®OPMIIEHUE PE3YJIbTATOB NOBEPKU

12.1 CeegeHuMs 0 pesynbTatax MOBEPKUM CPEACTB M3MEpeHWA B Lensax noATBepXaeHus
nosepku nepepawTca B PenepanbHblil MHPOPMaUWOHHBIA (OHA Mo obecnevyeHnto efnuHCTBa
namepeHuin. Mo 3asBNeHVo Bnagenbua CPefCcTB U3MEPEHWA WNW nuua, NpefcTaBuBLLEro UX Ha
nosepky, c y4dyetom TpeboBaHWA METOOMK MOBEPKW aKKPEOWTOBaHHOE Ha MOBEPKY nuuo,
NpoBOAMBLLEE NOBEPKY, B CRy4ae NonoXWTENbHbIX PE3yNnbTaToOB MOBEPKW BblOaeT CBUMAETENbLCTBA O
noBsepke.

[Mpu oTpULaTenbHbIX pe3ynbTaTax NnoBepku 0opMNAIT U3BELLEHWUE O HEMPUTOAHOCTH
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12.2 K cBuaeTenbCcTBy O NOBEPKE NPUKNaabiBatoT:
a) rpaaynpoBoYHy0 Tabnuuy;
6) NPOTOKON U3MEPEHUN.
dopma NpoToKona U3MEPEHU NPUBEAEHA B MPUMOXEHUM A.
12.3 dopma TUTYNLHOrO nUCTa rpagyMpoBoyHOW Tabnuubl W copma rpagyMpoBOYHON
Tabnuubl npuBeaeHbl B npunoxeHum b.
12.4 MNpoTokon n3mepeHun NoanucbIBaeT NOBEPUTENb.
12.5 TWUTYNbHBIA NUCT M MOCNEAHIOK CTPaHWLy rpadyvpoBouHOi Tabnuubl noanucbiBaeT
nosepuTens.
12.6 3HaK NOBEPKM HAHOCUTCA B CBUAETENLCTBO O NOBEpPKE.
12.7 papyvpoBOYHyl0 Tabnuuy yTBepxaaeT pykoBoAWTENb WNW YNOMHOMOYEHHOE nvuo
OpraHu3auuv, akkpeaMToBaHHOW Ha NpaBo NPOBeAEeHWs NOBEPKK.
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Mpunoxexue A
(pekomeHgyemoe)

MPOTOKOIJ1 uameperun napametrpos PBC-5000
Tabnwunya A1-006wWwe naHHble

[ara

4yucno MecAay

rog

OcHoBaHue ans npoBeAeHUs NoBepKn

MepBuYHas, nepuoanyeckas

MpogomkeHune Tabnuupbl A.1

MecTo npoBefeHNsA NOBEPKU

Cpeacrea n3amepeHui

OkoH4aHue Tabnuupbl A.1

HawnmeHoBaHwe

CokpalueHue

Homep'

Tabnuya A.2-W3mepeHus nepe CKaHUpoBaHWeM

TemnepaTtypa
__lcTeHkum teT, °C

TemnepaTtypa
Bo3gyxa t, °C

MnoTHOCTL
DKUOKOCTM Pycx, KI/M®

XpaHUMOW

BazoBas BbicoTa Hg, MM

Ta6nuya A3-[lapameTpbl NOACOB pe3epsyapa

Homep nosca

BeicoTa nosica hyj;, MM

TonwwuHa cTeHku nosca o,
MM

I

v

Vv

VI

VIl

VI

Tabnwuya A.4-13mepeHus Npu CKaHUPOBaHUK

Konum4yecTso CKaHOB M3HYTPM,
wr

BbicoTa MepTBOM NONOCTH Ay p,
MM

BMecTMMOCTb MEpPTBOA MONOCTH

vM.nl M3

[lomKHOCTb

JlnyHas noanuch
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Mpunoxexue b
(pekomerayemoe)

dopMa TUTYNBLHOrO NUCTa rpagynpoBOYHON Tabnuubl u hopma rpaayupoBoYHON Tabnuubl
B.1 ®opma TUTYNbHOro NUcTa rpagyvpoBoYHO Tabnuupbl

YTBEPXJAIO

«__» 20_r.

MpagyuMpoBo4Hasa Tabnuua
pesepByap CTanbHO BEPTUKaNbHbIA LMNWHAPUYECKUIA TennonsonuposaHHeii PBC-5000

Onpenenenue BMECTUMOCTHU 3NTIeKTPOHHO-ONTHYEeCKUM MeTO4O0M
PBC-5000 Ne ___

OpraHusauus

HanHble npuBeaeHbl K Temneparype +20 °C

Mpeaensl AONYyCKaeMO# OTHOCUTENLHOW NOrpPeLUHOCTY OnpeaeneHns BMECTUMOCTU: 0,10%

Cpok o4epeaHOo# NoBEpKU

Moseputens

noanuch

AOMKHOCTE, MHULMENGI, hamunus
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B.2 ®opma rpagyupoBoYHoOn Tabnuubl pesepeyapa

Opranuzauus

Pesepsyap Ne

B.2.1 ®opma rpagynpoBoyHon Tabnuubl pesepsyapa

Tab6nwuya b.1-TlocaHTumeTpoBas BMECTUMOCTL pe3epsyapa

YpoBenb
HanonHeHus, CM

BMeCTUMOCTb, M’

KoadhduumenT
BMECTUMOCTH, M*/MM

YposeHb
HanonHeHWs, CM

BMecTUMOCTb, M’

KoadhduumeHT
BMECTUMOCTH, M*/MM

H

Mmn

H;+1

Hyn +1

HMI"I * 2

H;.

Tab6nuya Bb.2-BmectuMocTb B Nnpeaenax «MepTeon» NONOCTU pesepeyapa

YposeHb — Koachduument . YposeHb BuecruuocTs, M’ Koadhuumenr .

HanoNHEeHuUA, CM BMECTUMOCTH, M /MM HanoNHEeHWUA, CM BMECTUMOCTH, M Il{u
0
1

Hmn
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Mpunoxexnue B
(obsizaTenbHoe)

Anroputm o6paboTku pe3ynbLTaToB U3MEepPeHUin Npu NPpUMEHeHUHn CKaHepa
U hyHKUMOHanNbHble TpeGoBaHus k nporpammHomy obecneyexuto (MO)

Caavep- - = - - = —

Ynpasnsawuwee MO:

- 3a/jaHne pa3pelLeHWs CKaHWPOBaHUS, CEKTOpa CKaHUPOBaHUS NYTEM BU3yanbHOro BbiGopa o6bekTos,
PEXUMa CKaHUPOBaHMA, pexuma paboTbl UMPOBOW KaMepsbl,

- BU3yanu3auus CKaHOB B PEXUME peansHoro BpemMeHu,

- KOHTPONb NONy4aemblX pe3ynsLTaTos;

- noBepka W TECTUPOBaHWE CKaHepa, BbISBNEHUE BO3MOXHbIX HEUCNPaBHOCTEN; Y4ET OLWMBOK,
CBA3aHHbIX C BNUSHWUEM BHELLHUX YCNOBUA OKpYXaloLlen cpedbl;

- CO3JaHue To4YeYyHon Moaenu;

- 3KCMOPT PE3yNbTaTOB CKAHWPOBAHMS
MO ansA co3paHusA eaqUHON =

TOYEYHOH Moaenu

" Koummeronoe M0

- BHELLUHEee OPUEHTUPOBaHNE CKaHOB,

- 06beUHEHWE CKaHOB;

- CErMeHTUpOBaHWe U  paspexeHue
TOYEYHOW MOJEny,;

- BU3yanusauus TO4Ee4HOW Moaeny;

- BHELUHEEe OPUEHTUPOBAHWE CKaHOB,

- 06beJUHEHNE CKaHOB,
- CErMEeHTMpPOBaHWE W paspexeHue TOYEe4HOW
MOJENM;

= nposejexune lfSMePEHﬂﬁ (AnuH, - BU3yanu3auma TOYe4HON Mogenu,
AMameTpos, nnoluansil # oG1sual; - NOCTpOeHMe TPEXMEPHOA Moaeny;
- 9KCNOPT Ad@HHbIX 3
* - BU3yanusauma NoCTPOEHHOW Moaenu
- u3mepeHue obbema Ha pasnnyHbIX YPOBHSX,
CATP ans nocTpoeHus TPEXMepHOH - 3KCTIOPT A@HHbIX
moaenu
- NpohMNUpoBaHKE;
- BU3yanu3auuws NnoCTPOEHHOW MoAeny;
- 3KCMOPT A@HHbIX
- MO cdopmupoBanua
rpanyMpoBOYHOW Tabnuubl ———

- CO3AaHWE M3 MaccuBa TOYEK HEpEerynspHOW TPUaHTYNALMOHHOW CeTy (TIN)
1 NURBS-noBepxHOCTH;

- CO34aHWe MOAENW OTCKaHWpOBaHHOro ofbekTa C NOMOLLbIO FEOMETPUYECKUX
| NpUMUTUBOB,;

- BBEJEHWE NONPaBOK K 3HaYEHWSIM BMECTMMOCTH 3a CHYeT Aedopmauyu CTEHOK
OT rMAPOCTaTUYECKOro AABNEHUA HANUTON XWUAKOCTH,

- NPUBE/IEHNE 3HAYEHUiA K CTaHaapTHoW Temnepartype 15 °C wnu 20 °C;

- CO37aHue U neyartb rpagynpoBoYHbIX Tabnuu;

- 3KCNOPT AaHHbIX B Undposom dopmare
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Ta6bnuya B.1

HawumeHoBaHWe 3Tana

ObbekT
peanu3auuu/pexum/napameTpbl

PesynbTaTt

Oran 1

- BHELLHEee OpVEHTUPOBaHUE
CKaHOB;

- 06beAuHeHe CKaHoB;

MO ansa co3gaHus eauHon
TOYEeYHOW Mogenu

A]/XA;,‘ VAI, Z:”,,ul /42//\1}_7, y,tz, ZAQ,/

AylXus: Yaz. 2!

3rtan 2
- CerMeHTUpoBaHWe W paspexeHue

TOYEeYHOW Mmoaenw,
- BU3yanu3auua To4e4Hon moaenu

MO ans co3paHus equHON
TOYEeYHOW Moaenu

Oran 3

co3fiaHue M3 Mmaccuea TO4eK
HeperynsapHoi TPMaHrynALUMOHHON
cety (TIN) » NURBS-nosepxHocTH

CAIMP/3D acku3/y3noBble TOYKU
unu NO dopmuposBaHuna
rpagyvpoBoyHOM Tabnuub!
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npogonxexne Tabnuupl B.1

¢

Otan 4
MocTpoeHne cnnNanHoB No y3noBbiM
TOuKaM

| CAMP/3D ackus/yanosble

Toukm unu MO cpopmuposaHus
rpagyvwpoBOYHON Tabnuubl

' / f
Al Vs Znins!

CRAGUHS! 110 L3006 MOY9KaM

3tan 5
dopMnpoBaH1e NoOBEPXHOCTY AHUWA

CAIMP/3D ackua/cnnanHbl Ha
AHuwe nnn No
hopmuposaHus
rpagyvpoBoYHoin Tabnuupl

3tan 6
dopMupoBaHMe NOBEPXHOCTA CTEHKN
peaepsyapa no nosicam

CAINP/3D ackus/cnnavHbl Ha
nosicax pesepsyapa wunu NO
copmMupoBaHus
rpagyMpoBoYHOM Tabnuupbi

BHUWP — cdounuan oryn «BHAUM wm.[1.1.MeHpeneesa»
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npopormkeHue Tabnuupl B.1

¢

Jran7
dopMUpoBaHne NNockocT A u
NMocKOCTU Hayana oTcyeTa

CANP/3D mogens unu MO
dopmupoBaHus
rpagyvpoBoYHoi Tabnuupi

VAOCKOCIN WA DI ETR)
MGG KOCONUR D 204300 PYaIKY
nanckocms A

Otan 8
MopaenupoBaHue BHYTPEHHUX
neranewn

| CAMP/3D mopens/napameTpbl

BHYTpeHHUX aeTanein unu NO
cdopmupoBaHmsa
rpagyvpoBoyHoOn Tabnuubl

Jran 9
NamepeHue o6bema «MepTBON»
nonocTu

CAIP/3D mopens/ceyeHune
NMOCKOCTbIO HA YpOBHE
BbICOTblI «MEPTBON» MOMoCcTH
napannenbHoi NNocKocTu
Ha4ana otcyeTta

3tan 10
N3mepeHusi NocaHTUMETPOBOW
BMECTUMOCTW pe3epsyapa

MO dopmupoBaHus
rpaayvpoBoYHov Tabnuub!

BHUWP — doununan oryn «BHAMM um.[1.U. MeHpeneesa»
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okoH4aHue Tabnuupl B.1

Stan 11 3HayeHune nonpaeku oT Aedopmauun CTEHOK K BMECTUMOCTH
BHeceHwe nonpaskn oT dopmyna (B. 1) unu MO dopmuposatms Npwv cTaHgapTHOW Temneparype

AedopmMaumm CTEHOK K S
- aaynpoBoydHon Tabnuub!
BMECTUMOCTW NpW CTaHAapTHOW FPAAYMPOROYHGE TAUARLE

Temneparype

Oran 12 , MpuseaeHHOe 3HaYeHUe NOCaHTUMETPOBON BMECTUMOCTH K
‘ 5 dopmynbl (B.8) vnmn (B.9) . o p
MpuBeaeHne NOCaHTUMETPOBOU COOTBETCTBEHHO, Unv MO hoPMUPOBAHNUS craHpapTHoi Temnepartype 15 °C unn 20 °C

BMECTUMOCTM K CTaHAapTHOW “
Temneparype 15 °C ﬁns 20 °C rpaayMpoBoyHon Tabnuupl

Oran 13 | NO dhopmuposanus Ocpopmnetmaﬂ rpagyvpoBoyHasn Tabnuua ¢ NpoToKoNoM
dopmupoBaHue rpaayupoBoyHON | Rl Talr N3MepeHuin
Tabnuubl U NPOTOKONA U3MEPEHWNiA panyvp W

B.2 BblyMcneHue nonpasku K BMECTUMOCTHM 3a CYeT rMapoCcTaTUYeckoro AaBneHus
Monpasky K NOCaHTUMETPOBO BMECTUMOCTH pe3epByapa, NpUXoAsiLLYtocs Ha 1 cM, NP1 HanonHeHuy 1 Nosica BLIMMCNAIOT No hopmyne:

(h)’
AW, =4,-0,8-——, (B.1)
2:0,
Fpe
h, - BbICOTa NEPBOro NOACA, B MM.
&, - TONMHA KAXA0ro NosAca, B MM
_ 78 P D
1 4.10|2.E7 (8.2)

e

7T - 4Mcno, NpuHUMaemoe pasHbim 3,14159;
g - yckopeHue cBo6ogHOro nageHus, m/c?, npuHUMaemMoe pasHbiM 9,8066 m/c?;

Py, - MNOTHOCTb XPAHUMOWA XNAKOCTH, Kr/m®;
D - anameTp Nepeoro nosica pesepsyapa Ha BbicoTe 1000 MM, MMm;
E - MOAYyNb YNPYrocTi maTepuana CTeHOK pesepeyapa, NpuHiMaeMblit paBHbIM Ansi CTanu E=2,1-10"Ia

Takum 06pa3oM, MAPOCTaTUYECKan NONPaBka K 3HaYeHUAM YPOBHA BMECTUMOCTU ANs NEPBOO MOACA BLIMCNAIOT MO dopmyne:
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:VAUJJ+(AVVI'%)' (B.3)

Vi

\nosica
VI

Vs - 3HauYeHMEe 06bema NoCYUTAHHOrO CTaHAapTHOW komaHaoi Liquid (chakTuyeckoe 3HaveHne obbema Mesh-moaenu)

e 3HayeHue obbema ¢ y4yeTom I'VI,ElpOCTaTVI‘-IeCKOIﬁ nonpaesku AnA nepeoro noAca,

H’ = Texymee 3Ha4yeHue ypoBHSA HanonHeHus B npegenax 1 nosica npu COOTBETCTBYIOLLEM 3HaYeHUn V CM.

uim

hl - BbICOTa NepBoro nosAca, CMm.

MonpaBka K NOCAHTUMETPOBOW BMECTUMOCTU pe3epByapa, npuxoasllyrocs Ha 1 ¢m, Npu HanoNHeHWW BTOPOro nosica, BbIYUCNSAETCH Mo
dopmyne:

AW2:AI-[0,8-%+_)'L,]-I12, (B.4)

1 =7

Fpe
h,, h, - BBICOTbI NEPBOro N BTOPOro Nosica COOTBETCTBEHHO, B MM.

(5],0‘1 = TOJNIWWHBI NepBOro 1 BTOpOro nosca cooTBeTCTBeHHO, B MM

Takum oGpa:soM, rmgpocratnyeckasn nonpaska K aHa4eHUAM ypoBHA BMeCTUMOCTW ONA BTOPOro nodca BbiMUCNAETCA No cbopmyne:

Vi =V + AW, + AW, 2t (B.5)
*h

2nosca usm

- 3HayeHune obbema c y4eTom rmapocTaTuyecKkon nonpasky Ons BTOPOro nosAca;

V

1" 2 nosica

V . - 3navyeHne o6beMa NocYWTaHHOro cTaHaapTHon komanaon Liquid (hakTuueckoe 3HavyeHne obbema Mesh-mogenn)

usm

H - Tekywee 3HaueHWe YpOBHA HanofHEHUs B npegenax 2 nosica NpW COOTBETCTBYIOWEM 3HadeHun V

i uiwm

cMm. (3Havenune H =0
COOTBETCTBYET Ha4any oTcyeTa BbICOTbl BTOPOro nosica)
h, - BbICOTa BTOPOro nosica, cm.

MonpaBKky K MOCAHTUMETPOBOW BMECTUMOCTW pesepByapa, NpUXoasllylocst Ha 1 cM, NPW HanonHeHWW i(-ro nosica, BbIYUCNAT MO
dopmyne:

N7 [ S WL S B (B.6)
o, 0, 2:9,
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ne
h,.laz...h, - BbICOTbI NEPBOro, BTOPOro W i -ro nosica COOTBETCTBEHHO, B MM.

(5],(52...5, - TONWMHbLI NepBOro, BTOPOro v i -ro nosAca CoOTBETCTBEHHO, B MM

Takum obpasom, rugpoctTaTtuyeckas nonpaska K 3Ha4eHuam YPOBHA BMECTUMOCTU ANA i -ro nosica BelYUcnaeTcs no opmyne:

H
‘Vl'inwlm = Vu?.w +(AW’| +AW2 +"'+AVVH)+AW: T ' (B ' 7)

V inosea - 3HaYEHNE 0BbeMa C y4eTOM ruapOCTaTUHECKON NoNpaBki Ans i -ro nosca,
V., - 3HauyeHne obbema NocuYMTaHHOro CTaHAapTHOM komaHaoi Liquid (chakTuyeckoe 3HaueHne obbvema Mesh-monenn)

H - Tekywee 3Ha4yeHVe YPOBHS HanonHeHws B npeaenax i-ro nosca npu COOTBETCTBYIOLIEM 3HAYEHUU Vs M. (BHauyenne H =0
COOTBETCTBYET Hayany oTcyeTa BbICOThI i-ro nosica)
h, - BbICOTA i-r0 NOSACA, CM.

B.3 BbluucneHme BMECTUMOCTH pe3epByapa
B.3.1 BmectumocTb pesepsyapa V (H) , npuBeAeHHY:o:

- K cTaHaapTHoit Temnepatype 15 °C BbiuMcnAOT No opmyne

V(H) =V;[1+ 20 (15 ter) |: (B.8)
- K cTanpaptHon Temnepatype 20 °C BbiMucnAOT No popmyne
V(H)”ZV(I:1+20‘CT(20_[CT):]' (B.9)

rae fo; — TemnepaTypa CTeHkv pesepsyapa, NpuHnmaemas no Tabnuue A.2 (rpada 2);

Ogr — KOADPUUMEHT NUHEAHOTO pacLUMpeHns maTepuana cTeHkn pesepeyapa, L0118 cTanu npuHUmaloT 3Hadvenune: 12,5 - 10 1/°C.
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B.4 MNorpewHocTb onpeaeneHus BMeCTUMOCTU pe3epByapa

Mpeaens! Aonyckaemoi NorpeLHocTy W3MepeHuil NnapameTpoB pesepsyapa, npuseaeHbl B Tabnuue B.2.
Ta6nuya B.2-Mpeaenb Aonyckaemon NorpewwHoCcTy! N3MepeHnin napameTpoBs pesepsyapa

HavmeHoBaHwe napameTpa Mpenens! AonyckaeMoii NOrpeLUHoCT U3MEepEeHWiA NnapamMeTpoB pesepeyapa
BHyTpeHHee ceueHue, % ot 0,13
NnuHa pesepsyapa, % + 0,15
KoopauHaTa TO4KW U3MepeHus 6a30B0Ol BbICOTbI, MM +3

Mpu cobnioaeHnn, ykasaHHbix B Tabnuue B.2, npeaenos AlonyckaeMoii NOrpeLHOCT U3MEPEHUIA, MOrPELLHOCTL ONPeAeneHns BMECTUMOCTH
pe3sepsyapa HaxoauTcs B npeaenax: + 0,1 0%.
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BUBJTUOIrPA®UA

[1] CkaHep nasepHulit Leica RTC360, peecTp yTBep)AeHHbIX cpeacTs nsmepeHuin ®PUGOEN
Ne 74358-19

(2] CanlluH 1.2.3685-21 MrueHnyeckue Hopmatuebl U TpebosaHua K obecneyeHuo
BGesonacHocT w (unu) OGesBpeAHOCTM ANA YenoBeka
¢hakTopoB cpeabl 06UTaHuA
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