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1 OBWMUE NONOXEHWUA

Hacroswas wmeToguka nOBEepKM NPUMEHSEeTCA ANS NOBEpPKW pe3epeyapoB CTanbHbIX
BEpPTUKanbHbIX UMIMHAPUHECKUX C 3awuTHOW cTeHkon PBCac (nanee - pesepsyap) B moandukaumsx
PBC3c-3000 ¢ 3asoackumu Homepamu 8605, 8606, PBC3c-7500 c saBoackum Homepom 8608,
pacnonoxeHHbie Ha Tepputopun AO «MHT» no agpecy: 198096, Poccuitickan ®enepauun, r. CaHkT-
Metepbypr, SnesaTopHas nnowaaka (YronbHas rasaxb), 4. 32. U NnpeaHasHa4YeHHbIe ANA U3MEepeHun
obbema npu npueme, XpaHeHUu U OTNYCKE NPOAYKTa.

B pesynbTate noBepku AomkHblI ObiTe noATBEpXKAEHbl crnegylowue MeTponorudeckue
XapaKTePUCTUKK NpuBeaeHHbIe B Tabnuue 1:

Tabnuya 1-MeTponornyeckue xapakTepucTuki

3HaveHue
HaumeHoBaHuWe xapakTepuCTUKM PBCac-SOQO | PBCac-7500
3aBoackoin HoMep pesepsyapa
8605 | 8606 8608
HoMuHanbHas BMECTUMOCTb, M° 3000 7500
Mpegensl  AONYCKaeMOW  OTHOCUTENbHOW  MOrPeLHoCTU
N3MepeHMs BMECTUMOCTH, % +0,20 +0,10

HacToswuii OKYMEHT yCTaHaBnueaeT MeTOAUKY NEPBUYHON 1 NEPUOANYECKON NOBEPKMU.

MpocnexvsaeMocTb pesepsyapa k [ocyaapCTBEHHOMY NEPBUHMHOMY CneunanbHOMYy 3TanoHy
eanHuUbl aAnuHel M3T 199-2018 u k MNocyaapcTeeHHOMY NEpBUMHOMY 3TanoHy eavHUubl ANWHBI —
meTpa 3T 2-2021 obecreunBaeTca B COOTBETCTBAM C MOCYAAPCTBEHHO!A NOBEPOYHON CXEMOW ANs
CpeAcTB U3MepeHWi Macchl U 06beMa XWUOKOCTU B NoToke, o6bemMa XUAKOCTU U BMECTUMOCTM Npu
CTaTU4ECKUX W3IMEPEHMSX, MaccoBOro u 06beMHOro pacxoaos xuakoctu (MpunoxeHve A yactb 3),
yTBepxaeHHon [pukasom ®PeaepanbHOro areHTCTBa MO  TEXHUYECKOMY PerynuMpoBaHuio v
meTponoruun ot 26 ceHTsbpa 2022 roga Ne 2356.

B MeToauke NoOBEpKWU peanusoBaH 3NeKTPOHHO-ONTUYECKUA METOA,.

2 HOPMATUBHBIE CCbIJIKK

B HacTosLLeh MeToAnKe NOBEPKU MCNONb30BaHbl CChINKU Ha cneayrlive cTaHaapThl.
MOCT 12.1.005-88 Cwucrema craHaapTos GesonacHocTy Tpyaa. Oblme caHuUTapHo-
rurneHndeckme TpeboBaHuA K BO3ayxy paboyeit 30HbI

FOCT 12.4.087-84 Cuctema craHaaptos OesonacHocTn Tpyaa. CTpouTenscrso.
Kacku ctpouTenbHble. TexHu4eckne yCnoBus

MOCT 12.4.137-2001 OB6ysb cneunanbHas C BEPXOM W3 KOXWU ANS 3aWWTbl OT HedTH,
HedTenpoAYKTOB,  KUCNOT,  Lienovei,  HETOKCUYHOW W
B3pbIBOONACHOW Mbinu. TeXHUYECKUe ycroBus

rOCT 12.4.310-2020 Cuctema craHgaptoe  OesonacHoctv  TpyAa. Opexpaa
cneunanbHas AN\ 3awuTsl paboTaLmxX OT BO3AEHCTBUS HedTH,
HedhTenpoaykTos. ObLwme TeXHUYECKUe yCrioBua

rOCT 7502-98 PyneTku uaMepuTenbHble MeTannyeckme. TexHu4eckne ycrosus
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3 NEPEYEHbL ONEPALIUA NOBEPKU

3.1 Mpy BLINONHEHUN W3MEpPEeHWt reoMEeTPUYECKUX NnapameTpoB BHYTPEHHEW NOonocTu
pesepsyapa BbiNONHAKT onepauunu, ykasaHHble B Tabnuue 2.
Tabnuya 2-0Onepaunn nosepku

Ob6s3zaTenbHOCTb BbINONHEHUA Homep pasgena (nyHkTa)
HaumeHoBakue onepauuu OUCPELW TioRCE WA VPN i oﬁ;gg;gu?:iggb;m |
o ﬂﬁg::q:gu Hep:gg:q::mn BbINOMHAETCA onepauus
P P OBEpKU
BHewHuA ocmoTp [a Oa 8
MoaroToeka k nosepke ‘ Oa [a 9
MamepeHne ©6a3o0Boit BbICOTDI
pesepeyapa Oa 7 [a | 10.1
CkaHupoBaxve BHYTPEHHEeW
| NONOCTW pe3epsyapa fla fla 102

Ob6paboTka pesynbTaTos
W3MEpPEeHUA U cocTaBneHwue Oa Oa 10.3
rpagyvpoBoYHOn Tabnuubl
MoaTeepXaeHWe COOTBETCTBUA
pesepsyapa METPOSIOrMYECKUM Oa Oa 11
TpeboBaHuaM

4 TPEBOBAHMUA K YCNTOBUAM NPOBEAEHWA NOBEPKWU

Mpw npoBeaeHuu NoBepku cobniogaioT crneaylowmne yCnosus.

4.1 TemnepaTypa OKPYKatOLEro BO3AYXA: ... ..uu venrermnmnnninanenss oT-5°C po +35°C.

4.2 ATMOCHDIEPHOE AABNBHUL. .........ccovuinrninrerinirssiensesssosnsanes ot 84,0 no 106,7 kMa.

4.3 Peaepeyap npw nosepke A0MmKeH ObiTb MOPOXHUAM.
4.4 BHyTpeHHRs NOBEPXHOCTb pe3epsyapa AofkHa ObiTb O4YMWEHa [0 COCTOSHMA,
NO3BONSAIOLIEro NPOBOAUTL N3MEPEHNS.

5 TPEBOBAHUA K CNELUMANUCTAM, OCYLLECTBNAIOLWUM NOBEPKY

5.1 amepeHus napamMeTpoB Npu NoBepke pe3epsyapa NPOBOAMUT rpynna Ny (He meHee 4ByX
YenoBek), BKMIOYas He MeHee O4HOro CNeunanucTa, NpoLIeLEero KypChl NOBbILLEHUS KBanubukaumm
no BUAY M3MEPEHWA.

5.2 K nposegeHuio paboT AOMNYCKawTCA nuvua, W3yYuBlUME HaCTOALLYI0 METOAWKY,
TEXHUYECKYI [AOKYMEHTaUMIO Ha pesepsyap M €ro KOHCTPYKUMIO W Mnpoweawmnx WHCTPYKTaX no
BesonacHocTv TpyAaa.

6 METPONIOrMYECKUE U TEXHUYECKUE TPEBOBAHWUA K CPEACTBAM NOBEPKU

Mpu npoBeaeHWM NOBEPKM pe3epByapa AOIKHbI MPUMEHATLCA Cneaylolmne OCHOBHbIE U
BCNOMOraTenbHbIe CpeAcTea nosepku, NnpueeaeHHbIe B Tabnuue 3.
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Tabnuua 3- MeTponoru4eckue u TexHu4Yeckue Tpeﬁoaaﬂun K CpeacTeam NoBEpPKKU

Onepauuu noBepky,
Tpebylowue npumeHeHne
CPEACTB NoBEpKy

MeTponorudyeckue n TexHuyeckue
TpeboBaHuA K CpeacTBam NOBEPKHU,
Heobxoaumble ANA NpoBEAEHUA NOBEPKN

MepeyeHs
PeKOMEHAyEeMbIX CPefCTB
NoBepKK

Pazgen 9
yCrnosu  nNOBEpKu
NOArOTOBKE K NOBEpKe)

KoHTponb
(npw

Cpeactea  v3aMmepeHud  Temnepartypbl
OKpyXalowen cpegsl B guanasoHe
usmepeHun ot MuKyc 5 °C o nnioc 35 °C
C npepenamiu JonyckaeMow NorpeLuHocTu
namepeHus Temnepatypsl + 0,4°C;

Cpeactea u3aMmepeHuid  aTtMocthepHoro
AasneHus B8 guanasone ot 84,0 go 106,7
kMa, ¢ npegenamu  Jonyckaemomn

norpewwHocT wusmepeHus abconioTHoro
aasnenun £ 5 rla;

Cpeactea u3mepeHud  TemnepaTtypbl
CTEHKM pesepsyapa B  Avana3oHe
uamepeHuit ot MuHyc 5 °C go nnioc 35 °C
C npepenamu gonyckaemow abconioTHOM
NOrpeLwwHoCcTU No UHGPaKpacHOMY KaHany
+1.5°C.

Kanan namepeHun
Temnepartypbl, npubopa
kombBuHuposaHHoro Testo
622, per. Ne 53505-13,;

Kanan namepeHui
abconTHOro fasneHus,
npubopa

komMBuHupoBaHHoro Testo
622, per. Ne 53505-13;
TepmomeTp
MHbpaKpacHbI Testo
830-T2, per.Ne 48507-11.

Paspen 10 Onpepenexue

MEeTpOoNorn4yecKnx

XapaKkTepucTuK pesepsyapa

NazepHas KoOpAWHATHO-U3MEPUTEnNbHanA
cuctemMa B AuanasoHe  U3MepeHui
ropu3oHTanbHbIX yrnos ot 0 ao 360 ¢
rpaHuuen  ponyckaemoi  abconoTHOM
NOTPELUHOCTY U3MEpEeHWIt yrnos +36 ;

B AManasoHe W3MEepEeHWA BepTUKanbHbIX
yrnoe 150 ¢ rpaHuuen [onycKaemoi
abCconTHOA NOrpelHoCcT  U3MEepeHui
yrnos 36 ;

B OManasoHe W3MepeHWh pacCTOAHWA OT
0,5 po 130 m c gonyckaemon cpepHen
KBaapaTU4eCcKon
W3MepeHWii paccTosHui, £2:(1+10-10°:D)
MM;

CpeaAcTBO U3MEPEHUs AnvHbl (pyneTku
M3MepUTenbHbIe) B AUanasoHe U3MepeHni
or 0 go 30 ™M ¢ ponyckaembiM
OTKNOHEHWEM [JeACTBUTENbHON  ANUHbI
MHTEpBanos wKan pyneToK oT
HaHeCeHHOW Ha LKane npu Temneparype
okpyxawwen cpeabl 20 °C He Gonee *
(0,30 + 0,15(L-1)) mm, rge L — uucno
NOMHbIX U HEMONHbIX METPOB B OTPE3Ke.

NOrPEeLUHOCTLIO

CkaHep nasepHbii Leica
RTC360, per.Ne 74358-
19; ‘

Pynetka wusmepuTenbHas
MeTannuyeckas 2 Knacca
ToyHocT  P30H2I, per.
Ne 55464-13.

MpumeyaHue - [lonyckaeTcs WCNONbL30BaTb NpW NOBEpPKe Jpyrie YTBepXAeHHbie U

aTTecToBaHHble 3TanoHbl €eAuHWL BenuYuH,

CpeAcTBa W3MEpEHU YTBEpXAEHHOro Tuna u

nosepeHHble, yA0BNeTBopsWue MeTponormyecknm TpeboBaHUAM, yKasaHHbIM B Tabnuue.
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7 TPEBOBAHUA NO OBECNEYEHUIO BE3OMNACHOCTW NPOBEAEHWA NMOBEPKH

7.1 K pabote no npoBeneHWd NOBEPKM pesepsyapa [AONYyCKAOTCA nuua, npowejlwve
obyyeHue n aTTecToBaHHbIe No 6GesonacHoCcTK TpyAaa.

7.2 MoeepuTenb nepep HavanoMm nposefeHuss paboT AOMKeH U3y4uTb nopsaock paboTel C
npUMeHseMbIM Npu nosepke obopyaoBaHUeM.

7.3 Mpu npoBefeHUM MNOBEPKU C LEnbid COXPaHEeHUs XWU3HW W 340pOBbSA MOBEpUTenen,
npegensHo gonyctumas koHueHnTpauus (MOK) speaHbiX NapoB U rasoB B BO3AyXe He AOMKHa
npesbiwarts MNOK, onpeagenexHon no NOCT 12.1.005-88 w cooTeBeTCTBOBaTH CaHUTapPHbLIM NpasunamM
CaHnlluH 1.2.3685-21 [2].

7.4 Nuua, nposoaswme paboTsi, ucnonb3yT cneuoaexay no MOCT 12.4.310, cneyobyes no
FOCT 12.4.137, ctpouteneHyto kacky no MOCT 12.4.087.

7.5 Mpu HeoB6xoaMMOCTV ANA AONONMHUTENbHOTO OCBELUEHWA NpW NPOBEAEeHUN W3MEepPEeHUi
napamMeTpoB pe3epsyapa NPUMEHSAIOT NEPEHOCHbLIE CBETUMbHUKW.

7.6 MNepeg Hayanom paboT NpOBEPAT WCNPaBHOCTb NECTHWUY, nepun “ noMocTos C
orpaxaeHuaAmMu.

8 BHELLHMUWA OCMOTP

8.1 Mpw BHELLHEM OCMOTPE pe3epsyapa NpOBEPAIT.

- COOTBETCTBME KOHCTPYKUMM W BHYTPEHHWX AeTaned pesepsyapa TEXHWYECKOW
OOKyMeHTauum;

- UCNPABHOCTb NECTHWL U Nepun;

- YUCTOTY BHYTPEHHEe! NOBEPXHOCTU pe3epeyapa.

8.2 OnpegensioT nepeyeHb BHYTPEHHUX pAeTanen, 0OOPYAOBaHWA, BRWAKWWX Ha
BMECTUMOCTb pesepsyapa.

8.3 OUKCUPYIOT MENOM TOYKY KaCaHWs AHULLA rPY30M PYNeTKU U YCTaHaBNWBAIOT B Hel Mapky.

8.4 B pesynbTaTe BHELHEro oCMOTpa MoOBEpUTENb NPUHUMAET pelleHWe no NpoBeAeHWIo
nansHenLwe NoBepKi UNK YCTPaHEHMIo BbIBNEHHbIX AedeKToB A0 NpoBeaeHns nosepku. B cnyyae
HEBO3MOXHOCTU YCTpaHeHUs AedeKToB NpoBeAeH1e NoBEpK NpekpaLaeTcs.

9 NOArOTOBKA K NMOBEPKE

9.1 Mpw NOAroToBKe K NOBEPKE NPOBOAAT crieayrolue paboTsi:

- NOArOTaBNMBAKOT NOBEPSEMbIE CPeACTBA U3MEPEeHUA U CPeAcTBa NoBepKU B COOTBETCTBUN C
3KCNNyaTauuoHHOR JOKyMEHTaLMewn,

- U3MepsIOT TemnepaTypy BHYTPEHHell noBepxHOCTW obevailkv pesepeyapa C MOMOLbIO
TepMoMeTpa UHdpakpacHoro;

- NpoBepAT cobnioaeHne ycnosuii pasgena 4.

9.2 PeaynbTaThl U3MEPEHUI BHOCAT B NPOTOKON, (hopma KOTOPOro npuseaeHa B Tabnuue A.2
(npunoxexue A).

9.3 Tpu nposeaeHus MOBEPKM MONy4awT creaylowue  AOKYMEHTHI, BblgaHHble
cooTBeTCTBYOWMMU cnyxbamu Bnagensua pesepsyapa:

- aKT Ha 3a4UCTKy pesepsyapa,

- HapAA-AONYyCK Ha nposeaeHne paboT.
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10 ONPEOENEHUE METPOITIOMMYECKUX XAPAKTEPUCTUK PE3EPBYAPA

10.1 UamepeHuna 6a30BOM BLICOTHI pe3epByapa
10.1.1 Ba3osyio BbicOTy pesepeyapa Hg W3MEpAOT U3MEPUTENbHOW PyneTkon C rpy3oM He

MeHee AByX pa3. PacxoxgeHue Mexay pesynbratamu AByX USMEpeHWd He JOMMKHO npesbiaTh
Bonee 2 Mm.

10.1.2 PesynbTaTbl uamepeHuii 6a3oBoi BbICOTbI Hy BHOCAT B NPOTOKOS, hOpMa KOTOpPOro

npueeneHa B npunoxexun A (tabnuua A.2).

10.2 CxaHnpoBaHue BHYTpeHHeN! NonocTH pesepeyapa
MpU NpoOBEAEHUM CKAaHUPOBaHWS BHYTPEHHEN MOBEpPXHOCTW pe3epsyapa MpPOBOAAT

cnegylowue onepauuu.

10.2.1 MoaroTaenuBaloT ckaHep k paboTe B COOTBETCTBUM C TPEGOBAHUAMMU €ro TEXHUYECKON
LOKyMEeHTauun.

10.2.2 OnpepensiloT HeoBXOAUMOE KONUYECTBO CTAHLUMA CKaHMPOBaHWA W MECTO uX
pacnonoxeHus, 06ecneunBarLLMX UCKIOYEHWE He NMPOCKaHWPOBAHHOIO NPOCTPAHCTBA (TeHew).

KonuyecTso cTaHuuii AOMKHO ObiTb HE MeHee Tpex.

10.2.3 CkaHvposaHWe NpOoBOAST MOCNEAOBaTENbHO C KaX4oh CTaHLMK B PeXWUME Kpyrosoro
0630pa (360°). [IMCKPETHOCTb CKAHUPOBAHWA YCTaHABNMBAKT B Npeaenax: ot 3 4o 5 Mm.

10.2.4 Onepauuyn CKaHUPOBaHWsA W B3aUMHO! NPUBA3KK CTAHUMA NPOBOAST B COOTBETCTBUM C
Tpe6oBaHUAMMU TEXHUYECKOH AOKYMEHTaUWK Ha npubop.

PesynbTaThl W3MEPEHUW aBTOMATW4ECKK (DUKCMPYIOTCA W 3anuCBIBAOTCA B NaMATH
npoueccopa ckaHepa B 3apaHee chopMUpoBaHHOM haine.

10.3 O6paboTka pe3ynLTaToB U3MEPEHUI U COCTaBNeHne rpaayMpoOBOYHON Tabnuubi
10.3.1 O6paboTKy pes3ynbTaToB W3MEepeHUA Mpu noBepke NPOBOAAT B COOTBETCTBMU C

npunoxexuem B.
10.3.2 papyvpoBOuYHyl0 Tabnuuy COCTaBNAKT, C Larom AH, = 1 cm wunu warom

AH, =1 mm (npu Heob6X0AMMOCTH MO COrNacoBaHuio ¢ 3aKa34ynkoM), HaunHas C NCXOAHOro ypOBHA
(ypOBHS, COOTBETCTBYIOLLErO BLICOTE «MEPTBOU» MONOCTU Hyn) ¥ A0 npefenbHoro ypoBHA Hy, ,

paBHOro CyMMapHOW BbiCOTE NOACOB pe3epsyapa.

10.3.3 K 3HayeHwsM NOCaHTUMETPOBOW BMECTMMOCTU BHOCAT nonpasky Ha TemnepaTypHoe
pacwupeHune obevaiiki pesepeyapa B 3aBUCHMOCTH OT TemnepaTypbl NpUBEASHUA (15 °C nnm 20 °C)
c yuetom opmyn (B.8, Mpunoxexue B) unu (B.9, Mpunoxexne B), COOTBETCTBEHHO.

3Ha4eHve CTaHJapTHOM TemnepaTypbl, KOTOPOMY COOTBETCTBYET rpaayvpoBo4Hasn Tabnuua,
yKa3blBaeTCs Ha €€ TUTYNbHOM NuCTe.

10.3.4 PacyéT AoBEepWTENbHbIX MPaHWL MOrpeLuHOCTU pesynbTaToB onpeAeneHus obbéma
(BMecCTUMOCTH).

10.3.4.1 [loBepuTenbHaA rpaHuLa CryyaiHoi norpewHocTy

[loBEepUTENbHYIO [PaHULy Cry4aiHoW nOrpelwHocTH pesynstara uamepeHvin obbéma
(BMECTUMOCTH) Ha 334aHHOM YPOBHE, M*, ONpeAensakT Mo dopmyne (1):

e(P) =2Zpp2-S(V), (1
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rae
Z,;; — PI2 Touka HopmupoBaHHOWA (byHKuum Jlannaca, oTsevaiowas sepostHocTU P. lNMpu
BbIGpaHHO! 4OBEPUTENBHON BEPOATHOCTU P = 0,95 NPUHUMAIOT Zp ), = 2;

§(V) — cymmapHoe cpeaHee kBaapaTu4Hoe oTkroHeHue (nanee — CKO) usmepeHuin obbema
(BMECTMUMOCTY), M®, BLIMMCNAKOT NO opmyne (2):

S(V)= Ji(sﬂ ) -(H, (1+3-a-|-20))’ (2)

i=1

rae

Sy,
3HaueHue onpegenseTcs asTomatudeckv cpeacteamu MO Leica CloudWorx 3DReshaper;

a — KoahuumneHTa TENNOBOro pacluMpeHus Marepuana CTeHoK pesepsyapa, e

t — npenensi aonyckaemow abcomnioTHO| NOrpeLHOCT U3MEPEeHNA TemnepaTypbl, 3HaveHne
BepeTca U3 CBUAETENLCTBA O NOBEPKE CPEACTBa U3MepeHuin TemnepaTypsl, °C;

H; — war rpagyvwpoBku

10.3.4.2 [loBepuTentHas rpaHnLia HeUCKITIOYEHHON CUCTEMAaTUYECKOW NOrpeLIHOCTY

[osepuTenbHyio rpaHuly HCIM peaynbTata namepeHus o6béma (BMECTUMOCTH) Ha 3a4aHHOM
ypoBHe, M?, onpeaensioT no opmyne (3):

— CKO wuamepeHwi nnowjagu cedeHust «konbla» obnaka Touek sbicoTod 1 cMm. 370

O(P)=k 'J[S,-(1+3-a-|r—20|)]2-(0,001)1+(At)2-(3-a-V,)2 (3)

rae

k — nonpasouHbIl koachduumeHT. Mpyu BbiGpaHHO! AoBEpUTENbHON BEpoATHoCTU P = 0,95
npuHUMaloT k = 1,1;

S; — nnowjage ceyeHus pesepsyapa Ha i-TOM ypoBHe, M

a — KoahduuMeHTa TeNNoBOro pacluMpeHns MaTeprana CTeHoK pesepsyapa, e

At — npeaensi gonyckaeMon abCoNKTHOM NOrpeLwHOCTU M3MEePEHU A TemnepaTypbl, 3Ha4eHne
GepeTcR W3 CBMAETENbCTBA O MOBEPKE CPEACTBa M3MEPeHW! Temnepatypbl (TepmomeTpa,
nupomeTpa), °C;

V; — 3HayeHue 06bEMa XUAKOCTU Ha BbIYUCNIAEMOM YpPOBHE, M.

KoppeKkuus A0BepUTENbHOM rpaHuLibl CTyHaiHO! NOrpeLwHoCTy

Ecnu -:% < 0,8, To HCIN npexebperatoT ¥ B Ka4ecTse A0BEPUTENbHOM rpaH1Lbl NOrpeLIHoOCTA

pesynbTata MsMepeHuid o6béma (BMECTUMOCTH) NPUHUMAIOT AOBEPUTENbHBIE MPaHULbI cnyvanHbIX
norpeLuHoOCTe U3MepeHuin 06béma (BMECTUMOCTH), M*, KOTOPbIe ONpeaensioT no dopmyne (4):

AP = ¢(P) (4)
roe
£(P) — ROBEpUTENbHbIE rPaHWLbl CNy4aiHON NOrpeLlHOCTH pesynbTaTa n3mepeHuih obnéma
(BMECTUMOCTH), M®, Bbl4MUCTIEHHbIE MO hopmyne (1).

Ecnu —ggg > 8, To npeHebperaioT cny4anHbIMU NOrPELUHOCTAMM U B Ka4ecTae noBepuTenbHON

rpaHuULbl MOrPeLUHOCTI pesynsTaTa uamepeHuit obséma (BMECTUMOCTH) NPUHUMAK LOBEpUTENbHbIE
rpanuubl HCM namepeHuii o6béma (BMECTUMOCTH), M?, KOTOpbie onpegenstoT no opmyne (5):
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4(P) =0(P) (5)
roe
O(P) — poeepuTtenbHble rpaHuuel HCI pesynbTaTta uamepeHuin o6béma (BMEeCTUMOCTH), M,

Bbl4UCNEHHbIe No chopmyne (3).

e(pP
Ecnu U,BS%SB. TO [OOBEPUTENbHYK rpaHuLy MOrpelwHocTH pesynbTata W3MepeHui

06béma (BMECTUMOCTH) Ha 3ajaHHOM ypOBHe, M, BbIYMCNAOT no dopmyne (6):

A(P) = K[e(P) + 0(P)] (6)

rae

K — KoathULUMEHT, 3Ha4YeHMe KOTOpPOro Ans AOBEpWUTEenbHOWM cocTaenswowen P = 0,95
npuHUMaiT pasHeiM 0,76;

£(P) — AOBEpUTENbHas rpaHuLa cny4YaiHoW NorpeluHoCcTV pesynbTata u3mepeHwid obbéma
(smecTumocTu), m*;

6(P) — poseputensHas rpaHuua HCIM pesynbTaTa usmepeHui o6éma (BMeCTUMOCTH), M.

[loBepUTENbHYKD rPaHWLy OTHOCUTENBHOM NOTrPEeLIHOCTV pedynbTata u3mepeHun obbéma
(BMECTMMOCTH) Ha 3a4aHHOM YPOoBHE, %, BbIMUCHSIOT no dopmyne (7):

5(P) = ﬁf—:[) 100 %, ©)

rae

A(P) — 3HaveHWe [QOBEPUTENbHOW rpaH1Lbl MOrpellHoCT pesynbTata usMepeHuin obuéma
(BMECTMMOCTH) Ha 3a4aHHOM YPOBHE, M, BblMUCTEHHOW no dopmyne (4), nubo (5), nubo (6).

Vji — 3HaveHne 06bEMa XUAKOCTU Ha BbIYMCIAEMOM YPOBHE, M,

11 NOATBEPXOEHUE COOTBETCTBWUA PESEPBYAPA METPOJIOTMYECKUM
TPEEOBAHUAM

O6paboTky pe3ynbTaToB M3MEPEHWA MPOBOAST C MOMOLBIO MPOrpaMMHOro obecneyeHus
Leica CloudWorx 3DReshaper, BXOASWEro B COCTaB CkaHepa nasepHoro Leica unu gonyckaeTtcs
NPUMEHeH1e aHanorM4Horo NPorpamMMHoro obecneqeHns.

Pesepsyap COOTBETCTBYET METPONOru4eckum TpeboBaHWsAM, ecnn 3Ha4eHns OTHOCUTENBHOW
NOrPeLUHOCT BMECTMMOCTW pe3epeyapa, onpeaenenHbie no n. 10 HacToswen Metoauku, He
NPeBbLIAOT 3HAYeHWs npejena AoMyckaemoid OTHOCMTENbHOW NOrPeLwHoCTH  BMECTUMOCTU
pesepsyapa, yKasaHHoro B pasaene 1 4aHHO# METOAMKM.

12 O®OPMNEHUE PE3Y/NIbTATOB NOBEPKU

12.1 CeegeHus O peaynbTaTax MOBEpKA CPeACTB WU3MEpEeHWA B Lensx MOATBEPKAEHUA
noeepkn nepepaTcs B DdeaepanbHbii MHpOpPMaLMOHHBIN oHA no obecnedyeHuio eguHCTea
uamepeHuii. Mo 3asBneHVio Brajensla CPeACTs W3MEPeHWA unu nuua, NpeacTaBuBLUero UX Ha
noeepky, C Yyd4eTom TpebGoBaHuiAi METOAUK NOBEPKN aKKpeauToBaHHOE Ha  NOBEPKY nvuo,
NPOBOAMBLUEE MOBEPKY, B Criy4ae NOMOXUTENbHbIX Pe3ynbTaToB Nosepky BolAaeT cBugeTenscTea o

NoBEpKE.
Mpw oTpULATENbHBIX pe3ynbTaTtax Nosepkk 0POPMISIOT U3BELLEHUE O HENPUIrOAHOCTY
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12.2 K cBuAeTenscTay 0 NOBEPKe NpUKNaabisatoT:
a) rpagyvpoBOYHY0 Tabnuuy;
6) NpoTOKON U3MEPEHWHA.
dopma NpoToKONa U3MepeHuin NpueeaeHa B NPUNOXEHUN A.
12.3 dopma TUTYNLHOrO NUCTa rpagyupoBoqHOM Tabnuusl ¥ copma rpagyMpoBOYHOM
Tabnuubl NpuBeaeHbl B npunoxexm b.
12.4 TpoTOKON U3MEpeHUi NOANUCLIBAET NOBEPUTEND.
12.5 TuTynbHBIA NUCT W NOCNEAHIO CTPaHWLy rpagyvwpoBoyHOW Tabnuupl noanucbiBaeT
noBepuTens.
12.6 3HaK NOBEpPKM HAHOCWUTCS B CBMAETENLCTBO O NOBEpPKe.
12.7 pagyvpoBodHyto Tabnuuy yTBepxaaeT PyKOBOAMTENb MMM YNONMHOMOYEHHOE NvUo
OpraHusauumv, akkpeauToBaHHOM Ha NPaBo NPOBEAEHUSA NOBEPKU.

BHUWP — counuan oryn «BHAUM um.[.UN.MeHgeneesa» Crpanuua 10 us 22



Mpunoxexnue A
(pekomeHayemoe)

MPOTOKOI1 uamepenuit napamerpos PBC3c-

Tabnuuya A1-06wwne aaHHbie

fdara

4Mcno mecsy roa

OcHoBaHue AnA NpoBeeHUsA NoBepKK

Mepsu4Hasn, nepuogu4eckas

Mpoaomxenue Tabnuubl A.1

Mecto NpoBeAEHMA NOBEPKK

Cpeacrea uamepeHuin

OkoH4aHue Tabnuusl A.1

HaumeHoBaHue

CokpaujeHue

Homep

Tabnuua A2-WamepeHus nepes ckaHUMposaHUeM

TemnepaTypa
Bo3ayxat, °C

TemnepaTypa
cTeHku tet, °C

NOTHOCTb
KOCTM Dix, KI/M°

xpauumo"

Baszosas BbicoTa Hs, MM

Tab6nuua A.3-[lapameTpbl NOACOB pe3epsyapa

Homep nosica

BeicoTa nosca hyj, MM

TonwmHa cTeHku nosca o,
MM

Tabnuya A4-W3mepeHus npy CKaHUPOBAHWUN

KonuyecTBO CKaHOB W3HYTPW,

BbicoTa MepTBOWA NONOCTH Ay n,
wT ] ) MM

BMECTMMOCTb MEepTBOA MOMOCTH
Vi, M°

OomkHocTe  JluyHas noanuch

BHUWP — dounuan ©ryn «BHAUM vum.[.U.Mergeneesa»
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Npunoxexnune b
(pekomeHagyemoe)

dopma TUTYNBHOrO NUCTa rpaayvupoBo4HOM Tabnuubl U hopma rpaayMpoBoyHON Tabnuubl
5.1 ®opma TUTYNbHOro NUcTa rpagyupoBoYHoOM Tabnuubi

YTBEPXIAIO

MpagynpoBoyHas Tabnuua
pesepByap CTanbHo! BEPTUKaNbHbIA LWNUHAPUHECKUA C 3almTHON cTeHkoin PBCac-

OnpeaeneHne BMECTUMOCTU 3NEKTPOHHO-ONTUYECKMM METOAOM
PBCac- Ne

Opranusaums

[OaxHble npuBeaeHb! k Temneparype +15 °C (+20 °C

Mpepensi A0NYCKaeMOi OTHOCUTENBHON NOTPELUHOCTH U3MEPEHUA BMECTUMOCTH: ,

Cpok oyepegHoU NoBepKu

Moeeputens

nognKce

L OIMKHOCTE, HHUUMaNS!, hamunua
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B.2 ®opma rpagyuMpoBoYHON Tabnuubl pesepeyapa

OpraHunaayus
Pesepsyap Ne

B.2.1 ®opma rpagyvposoyHoi Tabnuubl pesepsyapa

Tabnuya B.1-TlocaHTuMeTpoBas BMECTUMOCTL pe3epByapa

YpoeeHs
HanoNHEHUA, CM

BmecTuMocTb, M

Koadhchuument
BMECTUMOCTH, M /MM

YpoeeHs
HanoNHEHNA, CM

BMecTUMoCTs, M°

Koadhduuvent
BMECTUMOCTH, M /MM

H

Mmn

H;+1

HMI’I + 1
HMH * 2
H;.

!

Tab6nwuya b5.2-BmectumocTs B Npeaenax «<MepTeoN» NonocTu pesepsyapa

YposeHsb Koadbpuument YposeHs KoachpuuweHt
¥ BMecTUMOCTb, M* i 5 P BMeCTUMOCTs, M' b :
HanonHeHURA, CM BMECTUMOCTH, M /MM HanonHeHUR, CM BMECTUMOCTY, M /MM
0
1
H Mn

BHUUP — dunuan Oryrn «BHUUM um.[..MeHpeneesa»
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Mpunoxexue B
(o6si3aTensHoe)

Anroputm o6paboTku pe3ynLTaToB U3MEpPeHUd NPy NPUMEHEHUMU CKaHepa
U (hyHKUMOHanNbHbIe Tpe6oBaHUA kK nporpaMMHoMy ob6ecneyenuio (M0)

CkaHep ===

Ynpaensrouwee MNO:

- 3a/laHne paspeLUeHns CKaHWpPOBaHWA, CEKTOpa CKaHWPOBaHWUA NyTEM BuU3yanbHOro BeiGopa oGBbeKTo.,
pexuma CKaHUpOoBaHWs, pexuma paboTel ULMPoBOIA kKameps!;

- BU3yanusauus CKaHOB B PEXUME peanbHoro BpeMeHum,;

- KOHTPOMb NONy4YaeMblX pe3ynLTaTos;

- foBepka W TecTUpPOBaHWE CKaHepa, BbIABNEHME BO3MOXHbBIX HEUCnpaBHOCTER; y4eT owubok,
CBA3aHHbIX C BUSHUEM BHELLHMX YCNOBUIA OKPYXaloLen cpeabl;

- CO3QaHue TOYEeYHOn Moaenu;

- GKCNOPT pe3ynbTaToB CKaHUPOBaHUA i

/ \

MO ans cospanus eauHoi : 7 ~ KomnnexcHoe MO ==
TOYEYHOW Moaenu ' » '
- BHELUHEee OPUEHTUPOBaHMUE CKaHOB; - BHELLHee OPUEHTUPOBaHUE CKaHOB;
- 00beanHeHne CkaHos; - obbeuHEHNE CKaHOB;

- CerMeHTUpPOBaHWE W  pa3spexeHve

TOYEYHO! Moaeny; - CerMeHTUpoBaHuWe W paspexeHuWe To4Ye4YHOU

- BU3yanu3aLus TOYEYHO! Moaeny; moaenu;
- MpoBeaeHue  U3MepeHuid  (AnuH, - BU3yanusaums TOYEYHOW Mogent,
AWaMeTpoB, nnowagei n obvéma); - NOCTPOGHME TPEXMEPHOM MOAENH;
- 3KCNOPT AaHHbIX - N
| - BU3yanu3aums noCTpPOEHHON Moaeny
- - - U3MepeHue 06bEMa Ha PasnUYHbIX YPOBHSAX;
CAIP ana nocTpoeHus TPEXMEPHOW - 3KCMOPT A@HHbIX
, ol
- NPOhUNMpoBaHve;
- BU3yanuaauus nocTpoeHHO! Moaeny;
- 3KCMOPT AaHHbIX

\ /
MO cdopmupoBanus
‘ rpagyMpoBOMHOM Tabnuubl
- CO3[aHMe M3 Maccusa TOYEK HeperynspHoi TpuaHrynaumoHHoh cetu (TIN)
1 NURBS-noBepxHOCTH,
- co3aaHWe Moaenu OTCKaHWpOBAHHOro OObekTa C MOMOLLbK FeOMETPUYECKUX
NPUMUTUBOB;
- BBE/IEHWE NONPABOK K 3Ha4eHWsIM BMECTUMOCTH 3a CYeT Aedopmaumnu CTeHOK
OT FMAPOCTaTUHECKOrO AaBNEHUA HANUTON XUAKOCTH;
- NpUBEAEeHUe 3HaYEeHWN K CTaHaapTHol Temnepartype 15 °C unu 20 °C;
- cO3aHue U neyaThb rpagyupoBoYHbIX Tabnuy;
| - 3KCNOPT Aa@HHbIX B UMGPOBOM hopmarte
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¢ ‘
Ta6nuua BA1
ObvexT
HaumeHoBaHve aTana peanvsaLuw/pexum/napamepb! PeaynbTtar
Sran 1 10 Ans Coananin aaMHON Alar: Yar: Zund Aclozs Yaz: Zuzd
- BHEWHee  OPUEHTMPOBAHWE | toueynoi Mopenm
CKaHOB,

- 0bbeanHeHue CKaHoB,

Aty Yas. Zusd

.

-

3tan 2

- CerMeHTUpoOBaHWe W paspexeHue
TOYEYHON Moaenu;

- BU3yanusaumsa ToYe4Hon mogenu

MO ana cozgaHva eanHon
TOYEYHON Moaenu

Jran 3

cosfaHue U3 maccusa To4Yek
HeperynapHoi TPUaHrynALUMOHHON
cetu (TIN) 1 NURBS-nosepxHocTn

CAIMP/3D ackua/yanosbie TOUKM
unu MO opmuposaHus
rpanyvpoBoyHoi Tabnuubl

BHUWUP - dununan oIryrn «BHUAM um.[1. 1. Mergeneesa»
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¢ ¢

npoaomkeHue Tabnuubi B.1

Jran 4 CATIP/3D ackua/ysnosbie
MocTpoeHne crnanHoB no y3noebiM | Toukn unu MO dhopmupoBaHus Aty Your: Zua/
TOYKam | rpaaynpoBoYHON Tabnuupl —T T T
B B CHAULHS (10 Y3006 MOSKaM
3ran 5 CAIrP/3D ackus/cnnaiHbl Ha
dopmupoBaHue NOBEPXHOCTU AHuUWa | AHuwe unu MO
dhopmuposaHua
rpaayvpoBoYHon Tabnuupl
Jran 6 CAINP/3D ackua/cnnaitHbl Ha
dopMuUpoBaHUE NOBEPXHOCTU CTEHKK | noscax pesepsyapa wunu MO
pesepsyapa no nosicam ¢popmuposaHus
rpafaynpoBoYHoOn Tabnuusl
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npopomkeHve Tabnuusl B. 1

Oran7
dopmMupoBaHvue nNnockocT A u
NNOCKOCTU Ha4yana otcyera

CAMP/3D moaens wnm MO
dhopmupoBaHusa
rpafyvpoBoYHOM TabnuLisl

XARKINCTI WAL XIS
MOKD KOLTIUT G0 ZDYI0M DYNBTwL

oK A

Oran 8
MopenvpoBaHue BHYTPEHHUX
neraneu

CAMNP/3D mopgens/napameTpsl
BHYTpeHHux aetanei unm MNO
dhopmMupoBaHuA
rpagynpoBoYHON Tabnuubl

Oran 9
N3mepeHue o6bema «MepTBon»
nonocTn

CAINP/3D mopgens/ceveHne
MMOCKOCTbIO Ha ypoBHE
BbICOTbl «KMEPTBON» MOMOCTK
napannensHon NNocKocTh
Havana orcyeTa

Otan 10
M3mepeHusi NOCaHTUMETPOBOW
BMECTUMOCTH pe3epeyapa

MO dopmuposaHus
rpagyvpoBOYHOR Tabnuubl

BHUWUP — dunuan oryn «BHUAM wm.[1. . MeHgeneesa»
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OKOHYaHue Tabnuubl B.1

Oran 11 3HaveHue nonpasku oT gecdopmMaumn CTEHOK K BMECTUMOCTH
BHeceHune nonpasku oT dopmyna (B. 1) w MO dopmuposaHms npwu CTaHpaapTHOW TeMmneparype

nedopmaymm CTEHOK K 5
_ rpagympoBoYHON Tabnuubl
BMECTUMOCTW MpW CTaH4APTHON Panywp H

Temneparype

Jran 12 dopmynsi (B..8) uw (B.9) MpwBeneHHoe 3Ha4YeHne NOCaHTUMETPOBOX BMECTUMOCTH K

- - 0, 'y 9,
MpuBegeHwe NocaHTUMETPOBON COOTBETCTBEHHO, MW MO hopMUPOBAHMS crangaptHou Temnepartype 15 °C unu 20 °C

BMECTUMOCTU K CTaHAapPTHOMK 4
temneparype 15 °C £n£ 20 °C rpagyvpoBoYHON Tabnuupl

3ran 13 | OchopmneHHas rpagympoeoyHas Tabnuua ¢ npoTokonom
®dopMUpOBaHVE rpaayvpoBOYHON | K CHE N Qe n3mepeHni

z 1m MPOBOYHON TabNULbI
Tabnuupl 1 NPOTOKONa U3MEPEHWUI paayvp Gy

B.2 BbluMcneHue nonpasku K BMeCTUMOCTH 3a CYET rMAPOCTaTUYECKOro AaBNeHns
Monpasky K NOCaHTUMETPOBO BMECTUMOCTU pe3epayapa, NPUXOAALLYIOCA Ha 1 CM, NpY HanonHeHUn 1 Nosica BLIMUCISIOT Mo chopmyne:

(h)’
AleA,-O,S-;_‘—a, (B.1)
1
loe
h, - BBICOTA NEPBOrO Mosica, B MM.

51 - TONWWHa KaXQoro noaca, 8 MM

P C
L™ 4.10%.E

: (B.2)
lne

7T -4Acno, NnpuHuMaemoe pasHbiM 3,14159;
g - yckopeHue ceoboaHoro nagexus, M/c?, npuHUMaemoe pasHbim 9,8066 m/c?;

P. .. - NNOTHOCTb XPaHUMOW XWUAKOCTH, Kr/m®;
D - pnameTp nepeoro nosica pesepsyapa Ha ebicote 1000 Mm, MMm;
E - Moaynb YNpyrocTv MaTepuana CTEHoK pesepsyapa, NpuHuMaeMbii pasHbiv anst cranu £ =2,1-10"1Ta

Takum 06pa3om, rmapocTaTUYeckas nonpaeka K 3Ha4eHUAM ypOBHA BMECTUMOCTW A1 NePBOro nosica BbIYUCNAIOT no cdopmyne:
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["Nnoaca

v :Vuw+(AWl-%), (B.3)

Vi osca - 3HaYEHME O6bEMA C y4ETOM rMAPOCTaTUYECKON MONPaBKV AN NepBoro nosica;

V.. - 3HaueHve obbema nocuuTaHHOro cTaHaapTHon komanaoin Liquid (cbaktuieckoe sHadeHue obrema Mesh-moaenn)

=

H - Tekywiee 3HaueHWe YpOBHS HAMONHeHUs B npeAenax 1 nosica Npu cooTeeTcTayloweM 3HadeHum V., cm.
h, - BBICOTa NEPBOrO MOACa, CM.

Monpaska K NOCaHTUMETPOBOW BMECTUMOCTU pe3epsyapa, NpUXOAsALLyocs Ha 1 CM, Npu HanosfIHeHWM BTOPOro Nosica, BbIMUCNAETCA Mo
cdopmyne:

AW, = A, - 0,8-5+i -hy, B.4
2 Al [ 51 2'52J hz ( )
Fne

h,,h, - BLICOTbI NEPBOro U BTOPOIO NOsica COOTBETCTBEHHO, B MM.

5”52 - TONWUWHbLI NEPBOro n BTOPOro nosca CooTBeTCTBEHHO, B MM

Takum 06pa3om, ruapocTaTUYEcKas Nnornpaeka K 3Ha4eHWsAM YPOBHA BMECTUMOCTY [N BTOPOro Nosica BbIMUCNAETCS Mo hopmyne:

Vv

I'2nosica

:VMW+AW,+AW2-i. (B.5)

Vsponea = 3HAYEHWE 0BBLEMA C YHETOM rMAPOCTATUYECKOW MONPaBKK ANsi BTOPOro NosAca;

V., - 3HaueHne obbema nocHMTaHHoro CTaHaapTHOM komaHaon Liquid ((pakTudeckoe sHaueHne obbema Mesh-moaenn)

H - Tekyuwlee 3Ha4yeHvwe ypOBHA HaronHeHws B npepenax 2 nosica npu COOTBETCTBYIOLUEM 3HAYEHWW Vum, cM. (3HaveHwe H =0
COOTBETCTBYET Hayany oTCYeTa BbICOTbI BTOPOro nosica)

h, - BbICOTa BTOPOrO MOsca, CM.

Monpaeky K NOCAHTUMETPOBOW BMECTUMOCTM pe3epByapa, NPUXOAALLYCA Ha 1 CM, Npu HaNoMHEeHUW i-fo0 MNOsica, BbLIYUCNAIT MO
¢opmyne:

h,
AW, =4 - 0,8-£+ﬁ+...+—’ -h, B.6
‘ I 61 52 2"5;' ‘ \ )
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( (
ne
h1,hz...h, - BbICOTbI MEPBOro, BTOPOro W i -ro nosca CoOOTBETCTBEHHO, B MM.

,,0,...0, - TONWMWHbLI NEPBOro, BTOPOro 1 i -ro Nnosica COOTBETCTBEHHO, B MM

Takum oﬁpaaoM, rugpocraTu4eckas nonpaeka K 3Ha4yeHusAM yposHA BMECTUMOCTU ONA i-ro nofca Bbl4UCNAETCHA No Cbopmyne:

H!
Vﬂ'nam::a = Vu:w +(AW, +AW2 +'"+APK'—1)+AW‘-' ’ h' (B.7)
V inonea - 3HA4EHME OBBLEMA C YUETOM MMAPOCTATUHECKOM NONPaBKY ANA i -0 Nosca,

Vum - 3HayeHve o6bema NocYMTaHHOro CTaHaapTHON komaHgow Liquid (cbaktuyeckoe 3HaveHune obvema Mesh-mogenu)

H - Tekyuiee 3HayeHwWe YpPOBHS HanonHeHUA B npeaesnax i-r0 nosica npu cooTeeTcTBylOWeM 3HaveHun V., cm. (BHauvenue H =0

COOTBETCTBYET Ha4any oTcyeTa BbICOTbI i-ro Nosca)
h, - BbICOTA i-ro NosAca, cMm.

B.3 BbluucneHue BMeCTUMOCTH pe3epByapa
B.3.1 BmectumocTb pesepeyapa V (H) , NPUBEAEeHHYI0:

- kK cTaHaapTHou Temnepartype 15 °C BbMUCNSAIOT No opmyne

V(H) =Vp[1+ 206, (15— tcy) |: (B.8)
- k cTaHpapTHon Temnepatype 20 °C  BbiMMCNAKT No hopmyne

V(H) =V, [1+ 20 (20-1;) ], (B.9)

rae f., —TeMnepaTypa CTeHKM pesepsyapa, npuHuMaemMas no Tabnuue A.2 (rpada 2);
Oer — KO3PAUUMEHT NMHEIAHOTO paclUMPEeHns MaTepuana CTeHkM pesepsyapa, AnA CTanu NpUHUMAaloT 3HaueHue: 12,5 10° 1/°C.
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¢ ¢
B.4 MNorpewHocTk onpegeneHna BMECTUMOCTH pe3epByapa

Mpepenbl gonyckaemoi NorpeLHocT1 U3MepeHnin napameTpoe pesepeyapa, npuseeHbl B Tabnuue B.2.
Ta6nuuya B.2-Mpeaensl 4onyckaemoi NOrpeLlHoCT M3MEepPEHNA NapameTpoB pesepeyapa

Mpeaens! AonyckaeMon NorpeLlHocTh M3MepeHuin NapameTpos pesepeyapa
HaumeHoBaHuWe napameTpa i i

7 PBCa3c-3000 PBC3c-7500
BHyTpeHHee ceveHune, % ' 7 | +0,13 +0,13
[nwvHa pesepsyapa, % +0,15 +£0,15
KoopavHaTta Touku uamepexuns 6a3oBom BbICOTbI, MM +4 +3

Mpu cobnioaeHun, ykasaHHbIX B Tabnuue B.2, npeaenos AonyckaeMoi NorpeLlHoCTU U3MEPEHUi, NOrpeLlHOCTL M3MEpeHNs BMeCTUMOCTH
pesepsyapa HaxoauTcs B npeaenax: + 0,20 % ana PBC3c-3000; + 0,10 % ans PBCac-7500.
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