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1 OBLUME MNOJIOXEHUA

HacTtoAwas wmetoauvka MOBEpKM MNPUMEHAETCA AN NOBEPKU pe3epByapoOB CTanbHbIX
ropu3oHTanbHbIX uMnuHapuyeckux ENM-5 ¢ sasopckumm Homepamu 3400, 3403 (panee - pesepsyap),
pacnonoxeHHble Ha TeppuTopun CpeaHeboTyobuHCKoro HedTerasokoHAEHCaTHOr0O MECTOPOXAEHNS,
AQO «PHIM» no agpecy: Pecnybnuka Caxa (Akytus), MUPHUHCKMIA paitoH U npefHasHavYeHHble AnA
u3MepeHuih obbema HedTV U HEDTENPOAYKTOB, a TAKOKe ANA UX NPUEMa, XPaHEHUS 1 OTMyCcKa.

B pesyneTate noBepkn [OMKHbI ObiTe NOATBEPXAEHbI CREAylWMe MeTPOonoruveckue
XapaKTepUCTUKK:

- HOMUHanbHas BMECTUMOCTb 5 M°;

- NpeAenb! AoNYCKaeMoi OTHOCUTENbHOW NOrpeLLHOCT BMecTUMoCTu + 0,25%.

HacToswunit LOKYMEHT yCTaHaBNMBaET METOAWUKY NEPBUYHON U NEPUOANHECKON NOBEPKM.

MpocnexuBaeMocTs pesepsByapoB k [ocyaapcTBEHHOMY NEPBUYHOMY CrieunansHOMY 3TanoHy
eavHuubl anvHbl M3T 199-2018 n k NocygapcTBeHHOMY NMEepBUYHOMY 3TanoHy eAuHWUbl ANUHBIL —
meTpa 3T 2-2021 oBecneunBaeTcs B COOTBETCTBUM C [OCyAapCTBEHHOW NOBEPOYHOW CXeMoi Ans
CPEACTB M3MEpPEHUIA Macchl M 0DbeEMA XKUAKOCTM B NOTOKE, oBbema XUAKOCTU U BMECTUMOCTU Npu
CTaTUHECKUX M3MEPEHUAX, MaccoBoro U obbemHoro pacxogoB xuakoctu (MpunoxeHve A yacTb 3),
yTBepxaeHHo [lpukasom @efepanbHOro areHTcTea Mo  TEXHUYECKOMY PErynimpoBaHui U
meTponoruum ot 26 ceHtsbpa 2022 roga Ne 2356.

B MeToavKe NoBEpKX peanv3oBaH 3NeKTPOHHO-ONTUHECKUA METOA,.

2 HOPMATUBHBIE CCbIJIKK

B HacToSLWEN METOANKE MCNONL30BaHLI CChINKK Ha crneayowwve cTaHaapTbl.

MOCT 12.1.005-88 Cuctema ctaHgapToB 6esonacHocTu Tpyaa. Obwme caHuTapHo-
rurueHnydeckue TpebosaHus k Bo3ayxy paboyeit 30HbI

FOCT 12.4.087-84 Cuctema craHpaptos GesonacHoctn Tpyaa. CTpouTenscTeo.
Kacku cTpouTenbHble. TeXHUYECKMe YCNoBUA

rOCT 12.4.137-2001 O6yBb creunanbHas C BEPXOM W3 KOXWU ANS 3anTbl OT HedTH,
HeTENPOAYKTOB, KUCIOT, Lenoyen, HETOKCUYHOM "
B3pPbIBOONACHON MbINK. TeXHWYeCKne yCrnosus

rOCT 12.4.310-2020 Cuctema craHaaptoB  6GesonacHoct  TpyAaa. Opexaa
cneuvanbHas Ana 3awuTsl paboTatoLwmx oT BO3AEHCTBUA HedTH,
HedTenpoaykTos. OBLiMe TeXHUYECKME yCnoBUA

FOCT 7502-98 PyneTkn usmepuTenbHble MeTannuyeckue. TexHn4eckne yCrosus
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3 NEPEYEHb ONEPALIUA NOBEPKHU

3.1 MNpu BbLINONHEHUM WM3MEPEHWA FeOMETPUYECKMX NapameTpoB BHYTPEHHEW NOonocTu
pesepByapoB BbINOMNHAKT onepauun ykasaHHble B Tabnuue 1.

Tabnwuuya 1-0nepauvn NnoBEPKU

HaumeHoBaHWe onepauum

QO6s3aTenbHOCTb BbINONHEHUSA
onepauvii NOBEpPKU Nnpu

Homep pasgena (nyHkra)
METOAWKM NOBEPKHU, B
COOTBETCTBUM C KOTOPbIM

noBepKu MepeudHon | Mepuoauyeckon
noBepke rloBepKe BbINONHAETCA onepauus

NoBEpPKN

BHeLwHuA ocmoTp Oa da 8

MamepeHne 6a30BOW BbICOTHI

peseppsyapa fla Ra 10.1

CkaHupoBaHue BHYTPEHHEW

nonocTu pesepeyapa P Aa fa 10.2

O6paboTka pesynbTaToB

U3MEPEHMA W  COCTaBneHue Oa Oa 10.3

rpagyvpoBoYHoi Tabnuupi

MoaTeepxaeHWe COOTBETCTBUA

pesepByapa MEeTpPONOrM4ecKum da Ha 11

TpeboBaHMAM

4 TPEBOBAHUA K YCNOBUAM NPOBEAEHUA NOBEPKU

Mpu npoBegeHnn nosepku cobniaalT cnegyrowme yernosus.
4.1 TemnepaTypa OKPYXaIOLEro BO3AYXA:..................
4.2 AtmoccepHoe aaeneHue

4.3 Pe3epsyap npu NoBepke JOmKeH ObiTb NOPOXHUM.
4.4 BHyTpeHHSR MOBEPXHOCTb pe3epByapa A0/MKHA ObiTh OYMLiEHA [0 COCTOAHWS,
NO3BONSAKLLEr0 NPOBOAUTL U3MEPEHUA.

cerennn..0T-5°C po +35 °C.
ot 84,0 no 106,7 kla.

5 TPEBOBAHUA K CNELUMANUCTAM, OCYLLECTBAAKOLWMM NOBEPKY

5.1 iamepeHns napameTpos Npv NOBEpKe pesepsyapa NPOBOAUT rpynna nny (He meHee AByX
YenoBek), BKNIOYas He MEHEe OJHOro CrneuuanucTa, NpoLeawWwero Kypcol NOBbILLEHNA KBanudbukaumm

no BUAAM U3MEPEHWIA.

5.2 K npoeegenvio paboT pgonyckatwTca nuua,

W3yYMBLUME HACTOALLYI METOAMKY,

TEXHUYECKYIO AOKYMEHTaLMI0O Ha pesepsyap W €ro KOHCTPYKUMIO M MPOLUEALIMX MHCTPYKTaX Mo

B6esonacHocTU TpyAaa.

6 METPONOrMYECKUE U TEXHUYECKUE TPEBOBAHWUA K CPE[ICTBAM NOBEPKW

Mpu npoBeaeHUM MOBEPKU pesepByapa AOJTKHbI NPUMEHATLCA cneayoume OCHOBHblE W
BCNomMmoraTenbHble cpeacTsa NoBEPKH, npuveegeHHbIe B Tabnuue 2.

BHUWUP — cununan ®ryn «BHAUM wm.[]..MeHpeneesa»
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Ta6nuua 2 — MeTponoruyeckue n TexHuyeckune TpebosaHnsA K CpeacTBaM NOBEPKM

Onepaunn nosepk., MeTponornyeckue n TeXHU4Yeckne Mepe4veHb
TpebyoLue npuMeHeHne TpeboBaHWUsA K cpeacTBaM NOBEPKY, peKoMeHAyeMbIX CpeaCcTB
CPEACTB NoBepKu HeobxoavMble AN\ NpoBeAeHUA NOBEpPKU noBepKn
Pazgen 9 KoHTponb | CpeactBa  m3mepeHuin  Temnepatypel | KaHan U3MepeHU
YCNOBWIA  noBepku  (Npu | OKpyXawwen cpedpl B AWanasoHe | Temnepatypbl, npubopa

NOATOTOBKE K NOBEpKe)

namepeHuii ot MuHyc 5 °C  go nnioc 35 °C
c npegenamu 4onyckaeMow NOrpeLlHoCcTy
namepeHvs Temnepatypsl £ 0,4°C;

CpeactBa M3MepeHwWin  atmocgepHoro
pasneHus B guanasoHe ot 84,0 go 106,7
kMa, C npegenamu  AOnNycKaemon

NOrpeLUHOCTM M3MepeHns abconkTHOro
naenenus = 5 rla;

Cpefactea  M3MEpeHWn  TemnepaTypbl
CTEHKM pe3epByapa B  [vanasoHe
uamepeHuin ot muHyc 5 °C o nnioc 35 °C
¢ npegenamu ponyckaemown aBcontoTHoM
NOrPEeLHOCTV N0 UHMPPaKpacHOMY KaHany
£1.5°C.

kombuHuposaHHoro Testo
622, per. Ne 53505-13;

Kanan n3MepeHun
abconTHOro [OaBneHus,
npubopa

komBuHuposaHHoro Testo
622, per. Ne 53505-13;
TepmomeTp
UHdpaKkpacHbiin Testo
830-T2, per.Ne 48507-11.

Paspen 10 OnpepeneHue

METPONOrn4ecKkmx

XapaKTepWCTUK pesepeyapa

NasepHas KOOPAWHATHO-U3MEPUTENBHAR
cucTemMa B AManasoHe  M3MEpeHui
ropusoHTanbHbIx yrnos ot 0 go 360 ¢
rpaHvuUen  gonyckaemoi  abconoTHOW
NOrpeLIHOCTV U3MEPEHUiA yrnos +36 E

B AManasoHe W3MepeHU BepTUKanbHbIX
yrnoB 150 c rpaHuuen AomnyckaeMoi
aBCoONTHON MNOrpeLHOCT  U3MEepeHUn
yrnos 36

B AMana3oHe W3MEPEHW A pacCTOsHWA OT
0,5 po 130 m c pgonyckaemoil cpegHeu
KBagpaTU4ecKoin NOrpeLwHoCTbIO
U3MepeHuit paccTosHuiA, £2-(1+10-10°D)
MM;

CpeacTso W3MEpeHus [AnuHbl  (pyneTku
W3MepuTENbHbIE) B AManasoHe 3MepeHui
or 0 po 30 M c ponyckaembiM
OTKNOHEHUEM [IeACTBUTENbHON  ANWHbI
WHTEPBANoB wkan pyneToK oT
HaHEeCEeHHOW Ha LKane npu Temnepatype
okpyxatowiein cpeabl 20 °C He Gonee +
(0,30 + 0,15(L-1)) mm, rge L — uwucno
NONHbIX U HENOIHbIX METPOB B OTPe3Ke.

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

Pynetka wuamepuTenHas
MeTannuyeckas 2 knacca
ToyHoctn  P30H2IN, per.
Ne 55464-13.

MpumevaHrne -

aTTecToBaHHble 3TalloHbl

[onyckaeTtcs
eOVHUL BEnUYUH,

ncnonb3oBaThb noBepkKe

npw

npyrve
CpefcTBa M3MEpEHUil YTBEPXAEHHOro Tuna W

yTBEPXAEHHbIE W

noBepeHHbIe, YA0BNETBOPAKLLVNE METPONOTUYECKUM TpeboBaHMAM, ykasaHHbIM B Tabnuue.
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7 TPEBOBAHUA NO OBECNEYEHUIO BE3ONACHOCTU NPOBEAEHUA NOBEPKH

7.1 K pabote no npoeedeHWO MNOBEPKW pesepByapa A[ONYyCKaKWTCA nuua, npoweawuve
oby4yeHune n aTTecToBaHHble No 6esonacHOCTU TpyAaa.

7.2 MosepuTenb nepes Havyanom nposBeAeHUs paboT AomkeH U3y4uTb MOPAAOK paboTbl C
NpUMeHseMbIM Npy NoBepke obopyaoBaHUEM.

7.3 TMpu npoBeaeHUM MNOBEpPKW C LIENMbl0 COXPAHEHUS XU3HU U 3[0POBbS NOBepuTened,
npeaensHo gonyctumas koHuewTpauvs (MAK) speaHbix napoB v rasoB B BO3fdyxe, U3MEpeHHas
razoaHanvasaTtopom BGNU3M MNK BHYTpU pesepsyapa Ha BbicoTe 2000 MM, HE JOMmKHA NpeBbillaTb
MOK, onpepenexHon no MOCT 12.1.005-88 u cooTBeTCTBOBaTL CaHWTapHbiM npasunam CanluH
1.2.3685-21 [2].

7.4 Nuua, nposoaswme paboTsl, McnonbaylT cneuoaexay no NOCT 12.4.310, cneuobysb no
FOCT 12.4.137, cTpouTenbHyto kacky no MOCT 12.4.087.

7.5 Mpu HeoBxoauMoCT ANs [OMNOMHUTENBHOMO OCBELLEHWA NMPpU NPOBEAEHUM M3MEpEeHWN
napameTpoB pe3epByapa NPUMEHSIOT NEPEHOCHbBIE CBETUNbHUKMN.

7.6 Mepea Hadanom paboT nNpoBepsdT WCNPaBHOCTb NECTHWW, Nepun U nomocToB C
OrpaxaeHuAMM.

8 BHELUHWUXA OCMOTP

8.1 Mpw BHeLWHEM OCMOTpE pe3epeyapa NpoBepAIT.

- COOTBETCTBME KOHCTPYKUMM U BHYTPEHHWUX [JeTaneit pesepeyapa TeXHUYECKOW
AOKyMeHTaLuu;

- UCNPABHOCTb NECTHUL;

- YACTOTY BHYTPEHHEN NOBEPXHOCTW pe3epByapa.

8.2 OnpenensioT nepeyeHb BHYTPEHHWX [AeTaneid, 00OpyAoBaHWA, BAUAIOWMX Ha
BMECTUMOCTb pe3epsyapa.

8.3 OUKCUPYIOT MENOM TOYKY KacaHWsa QHWLLA rpy30M pyneTku U yCTaHaBnmBeaiT B Heil Mapky.

8.4 B pesynbTaTe BHELUHEr0 OCMOTPa MOBEPUTENb MPUHUMAET pelueHue No NpOBEAEHUIO
AanbHelLuen NOBEPKN Unu YCTPaHEHNIO BbIABNEHHbIX AedeKToB A0 NPOBEAEHNA NOBEPKA. B cnyyae
HEBO3MOXHOCTMW YCTpaHeHUA AedeKTos NpoBeaeHNe NOBEePKU NpeKpaLlaeTcs.

9 NOAroTOBKA K MOBEPKE

9.1 Mpw NnoaroToBKe K NOBEPKe NPOBOAAT creaylouimne paboTbl:

- NOArOTaBNWUBAIOT NOBEPAEMbIE CPEACTBA M3MEPEHUA 1 CPeACTBa NOBEPKW B COOTBETCTBUN C
aKcnnyaTauuoHHOW JOKyMEeHTaUuen;

- W3MepslT TemnepaTypy BHYTPEHHEA NOBEepXHOCTU obeyailkn pesepsByapa C MNOMOLBKO
TepMomeTpa UHdpaKpacHoro;

- npoBepstoT cobrioaeHe ycnosui pasaena 4.

9.2 PeaynbTaTbl U3MepeHnA BHOCAT B NPOTOKON, ¢dopma KoTOporo npveeaeHa B Tabnuue A.2
(npunoxexue A).

9.3 [MMpu npoBegeHWW MOBEPKW MOMy4alT  Crneaylowue  AOKYMEHTD, BblAaHHble
cooTeeTcTBYOWMMM cnyxbamu Bnagensua pesepsyapa:

- aKT Ha 3a4UCTKy pe3epsyapa,

- HapAA-AONYCK Ha npoBeaeHve paboT.
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10 ONPEAENEHUE METPOJIOMTMYECKMX XAPAKTEPUCTUK PESEPBYAPA

10.1 U3mepeHun 6a3oBoOM BLICOTHI pe3epByapa
10.1.1 Ba3osyw BbICOTy pesepsyapa Hg M3MEPSIOT U3MEPUTENLHOW PYNETKOW C rpy3om He

MeHee OBYX pa3. PacxoxaeHue mexay pesynbtatamu ABYX U3MepeHWh He [OMMKHO NpeBblllaTb
bonee 2 mm.

10.1.2 PeaynbTtatshl uamepexun 6asosoit Bbicotel Hg BHOCAT B npoTtokon, ¢opma KoToporo

npueeneHa B npunoxeHun A (tabnuua A.2).

10.2 CkaHupoBaHMe BHYTPEHHEW NONocTH pesepByapa

Mpu npoBeAeHWM CKaHWPOBAHWA BHYTPEHHEW MOBEPXHOCTU pe3epeyapa nNpPOBOASAT
cnegyloLune onepauuu.

10.2.1 MoaroTaBnNuBalOT ckaHep K paboTe B COOTBETCTBMU C TPEOOBaAHUAMK €ro TEXHUYECKOW
OOKYMEHTaLuu.

10.2.2 OnpepensiloT HeobXxoAUMOE KONUYECTBO CTaHLUMA CKaHUPOBaHUA W MECTO WUX
pacnonoXeHus, 06ecneYynBalLLmnX UCKMIYEHNE HE NPOCKAHUPOBAHHOMO NPOCTPaHCTBa (TEeHeN).

KonuuyecTso cTaHumit 4OMKHO ObiTb HE MEHee ABYX.

10.2.3 CkaHupoBaHMe nNpoBOAST NOCNefoBaTENbHO C KaXdoW CTaHUUW B pEXUME KpYroBoro
o630pa (360°). [IUCKPETHOCTL CKAHMPOBAHMWS YCTAHABNMBAIOT B Npeaenax: o1 3 4o 5 mMm.

10.2.4 Onepauuy CKaHUPOBaHUA WU B3aMMHOW NPUBSA3KA CTAHLIMA NPOBOASAT B COOTBETCTBUAM C
TpeboBaHUAMM TEXHUYECKOW AOKYMEHTaLMK Ha Nnpubop.

Pe3synbTaTbl WM3MEpEeHUW aBTOMaTU4Hecku GUKCUPYIOTCA W 3anUCbiBaKTCA B NaMATU
npoueccopa ckaHepa B 3apaHee chopMvpoBaHHOM dhawine (qupekTopum).

10.3 O6paboTka pe3ynbTaToOB U3MEPEHUIA U COCTaBNeHWe rpaayMpoBOYHON Tabnuubl
10.3.1 O6paboTky pe3ynLTaTOB W3MEPEHWIA MNpW MOBEpKe NPOBOAAT B COOTBETCTBUMM C
npunoxexuem B.

10.3.2 TpagyvpoBoyHylo Tabnuuy coctaenswT, ¢ warom AH, = 1 cm wunu warom

AH, =1 mm (npu Heo6x0AMMOCTH NO COrNacoBaHUio C 3aKa34YukoM), HA4YMHAA C UCXOAHOMO YPOBHS
" P

(YPOBHS, COOTBETCTBYIOLLErO BLICOTE «MepTBoi» nonoctn H,,,) v [0 npeaensHOro ypoBHs Hnp -

paBHOro CyMMapHOW BbICOTE NOKCOB pe3epsyapa.

10.3.3 K 3Ha4yeHusM nocaHTUMEeTPOBON BMECTMMOCTU BHOCAT NOMpaBKy Ha TemnepaTtypHoe
pacwupeHne obevaitkm pesepeyapa no dopmyne (B.1), B 3aBucMMOCTM OT TemnepaTypbl
npuseaeHus (20 °C unu 15 °C) c yyetom cpopmyn (B.2) nnu (B.3), cooTBeTCTBEHHO.

3HavyeHue CTaHAapTHOW TemnepaTypbl, KOTOPOMY COOTBETCTBYeT rpajyvmpoBoyHan Tabnuua,
yKa3biBAeTCA Ha e& TUTYNbHOM nucTe.

10.3.4 PacuéT aoBepuTenbHbIX rPaHWUL MOTPELUHOCTM pes3ynbTaToB onpeaeneHus obbéma
(BMEecCTUMOCTH).

10.3.4.1 [loBepuTenbcHas rpaHvuua cny4anHon norpeLlHocTy

[loBepuTENbHYI0 rpaHuly Crny4aWHOW MOTPelHOCTH pesynbTata u3MepeHwin o0béma
(BMECTMMOCTH) Ha 3aaHHOM YpOBHe, M®, onpeaensioT no opmyne (1):

e(P)=Zp;2-S(V), (1)
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rae
Z,, — PI2 Touka HopMupoBaHHOK ¢yHKUMM Jlannaca, oTeevalowas BeposTHocTn P. Mpu
BblOpaHHOW AoBEpUTENLHOW BEPOATHOCTM P = 0,95 NnpuHumarT Z, , = 2;
S(V) — cymmapHoe cpegHee KBaapaTuyHoe oOTknoHeHue (panee — CKO) uamepeHui
o6bema (BMECTUMOCTH), M°, BbIYUCNSIOT No dopmyne (2):

SVy=[>.(S,)(H,-(1+3-a-|-20])’ )
=l

roe

Sy, — CKO wuamepeHui nnowjagu ceyeHus «konbua» obnaka Touyek BeicoTon 1 cm. 370
3HayeHue onpeaensertcs asTomaTuyecku cpeacteamu MO Leica CloudWorx 3DReshaper;

a — ko3 duumeHTa TENNOBOro pacluMpeHns maTtepuana CTeHOK pe3epsyapa, <

t — npenensl gonyckaemoi abcontTHOW NOrPeLUHOCTH U3MEepPEHUIn TeMNepaTypbl, 3Ha4YeHne
fepeTca U3 CBUAETENLCTBA O NOBEPKE CpeAcTBa uamepeHun temnepartypsl, °C, °C;

H; — war rpagyvpoBKu

10.3.4.2 [loBepuTenbHas rpaHuLa HEUCKNIOYEHHON CUCTEMAaTUYECKON NOrpeLlHoCTH

[oseputensHyto rpaduudy HCI pesynbTtaTta namepeHns obbéma (BMECTUMOCTM) Ha 3aAaHHOM
ypoBHe, M*, onpegensoT no dopmyne (3):

O(P)=k -\/[S, -(1+3-a-n—20|)]2 (0,001 +(A1)’ -3+ V)’ (3)

roe

k — nonpaBouHblin K03dhduumeHT. Mpn BbIbpaHHOW AoBEpUTENbHON BEPOATHOCTM P = 0,95
npuHumarT k = 1,1;

§; — nnowanb ceveHus pesepsyapa Ha i-TOM ypoBHe, Mm%

a — k03 duumneHTa TENNOBOro pacluMpeHns maTepuana CTEHOK pe3epByapa, ™

At — npeaens! Aonyckaemoit abconioTHOM NOrpeLLHOCTH U3MEPEHUIA TEMNEPATYPbI, 3Ha4YeHne
BepeTcA W3 CBMAETENLCTBA O MOBEpKe CPeACTBa W3MEpeHun TemnepaTtypbl (TepmomeTpa,
nupomeTpa), °C;

V; — 3Ha4yeHne 06bEMa XUAKOCTU Ha BbIMUCNAEMOM YPOBHE, M.

KoppeKkuua 4oBEepUTENbHON rpaHnLbl Cy4anHoM NorpewwHocTy

a(P)

Ecnu 50 < 0,8, To HCIN npeHebperaloT v B Ka4yecTBe A0BEPUTENbHON rPaHULIbl MOrPEeLLHOCTH

pe3ynbTaTta U3MepeHuii obbEéma (BMECTUMOCTH) NPUHWUMAIOT AOBEPUTENbHbIE MPpaHULUbI cny4yamHbIX
NOrpeLIHOCTEN U3MEPeHuii 06bEMa (BMECTUMOCTH), M°, KOTOpbIe onpeaensioT no dopmyne (4):

AP = g(P) (4)
roe
£(P) — AOBEpUTENbHbIE TPaHNULbl CyYailHOW NOTPELIHOCTH pe3ynbTaTa U3MepeHui obbvéma

(BMECTUMOCTH), M*, BbIMUCNEHHbBIE NO hopmyne (2).

Ecnu -z((—::; > 8, To npeHebperalT Cry4ainHbIMW NOTPELUHOCTAMN U B KA4ECTBE A0BEPUTENbHOM

rpaHuLbl MOrPELHOCTY pesynbTaTa u3MepeHuid o6béMa (BMECTUMOCTH) NPUHUMAID A0BEpUTENbHbIE
rpannusbl HCM namepexuin o6xéma (BMECTUMOCTH), M®, KOTOpbIE ONpeaensioT no dopmyne (5):
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A(P) =0(P) (5)
rae
@(P) — nosepuTenbHble rpanHuubl HCIM peayneTaTta uameperuii o6béMa (BMeCTUMOCTH), M?,

BblMUCNEHHbIE Mo hopmyne (3).

(P
Ecnu 0,85%58, TO [OBEpUTENbHYK rpaHULy NOrpPeLHOCT pesynbTaTta WU3MepeHui

o6béma (BMEeCTMMOCTY) Ha 3aaHHOM YPOBHE, M*, BbIMUCNAIOT No dopmyne (6):

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

roe

K — koadhdvuMeHT, 3HayeHue KOTOporo ANA AoBepuTensHOW cocTtaensiowen P = 0,95
npuHUMaT pasHeiM 0,76;

£(P) — poBepuTENbHasA rpaHuua Cry4aitHoi NorpelwHocT pesynbrarta naMepeHui obbéma
(BMecTuMOCTH), M?;

@(P) — poseputenbHas rpaHuua HCIM pesynbTaTa nsmepexnin obbéma (BmecTumMOCTH), M°.

[loBEpUTENbHYIO TPaHWL OTHOCUTENBHOM MOrPEelHOCTV pesynbTaTta W3MepeHuid obbéma
(BMECTUMOCTY) Ha 3aiaHHOM YpoBHE, %, BLIMUCNAIOT No dopmyne (7):

AC) |
Vhi

§(P) =2£.1009%, @)

roe

A(P) — 3HayeHwWe [0BEpUTENbHOW rpaHuLbl NOrpelHocTy pesynbrarta n3MepeHun obvéma
(BMECTUMOCTY) Ha 3a4aHHOM YPOBHE, M?, BbIYUCNEHHOW No hopmyne (4), nubo (5), nubo (6).

V; — 3Ha4eHve 06bEMa XMAKOCTU Ha BbIYUCIIAEMOM YPOBHE, m3.

11 NOATBEPXXAEHWE COOTBETCTBWUA PE3EPBYAPA METPOIIOr'MYECKUM
TPEBOBAHUAM

O6paboTky pe3ynbTaToB W3MEpeHUit MPOBOAAT C MOMOLLBK MPOrpamMMHOro obecneveHuns
Leica CloudWorx 3DReshaper, BxogsLlero B CoCTae CkaHepa nasepHoro Leica wnu ponyckaeTtcs
NPUMeHeHWe aHanoryHoro NPoOrpaMMHoOro obecneyeHus.

PesepByap COOTBETCTBYET METPONOrM4eckum TpeboBaHuAM, ecrim 3HaYeHUs OTHOCWUTENBHOM
NOrpeLHoOCT BMECTUMOCTW pe3epByapa, OonpeaeneHHoie no n. 10 HacTtoswen MeTtoaukn, He
MPeBbLILAOT 3HaYeHUs npefjena Aonyckaemoin OTHOCUTENbHOW MNOrpeLHocT BMEeCTUMOCTH
pesepByapa, ykazaHHOro B paszene 1 4aHHOW MEeTOANKN.

12 O®OPMNEHUE PE3YNbTATOB NOBEPKU

12.1 CeeaeHus O peaynbTaTax MNOBEPKM CPEACTB W3MEPEHUA B LEnsX NOATBEPXAEHWUA
nosepkn nepegawTtca B PenepanbHbli WHOPMaLMOHHDBIA oHA Mo obecneveHnio eanHCTea
usmepeHuin. Mo 3aseneHwo Bnagenbla CpPeacTs M3MEepeHUA unu nuua, npeacTaBuBLUEro UX Ha
noBepky, C y4eTom TpeGOBaHW/A METOAWK MOBEPKM aKKPEAUTOBaHHOE Ha MOBEpPKY nvuo,
NPOBOAMBLLEE MOBEPKY, B Criy4ae NONMOXWUTENbHbIX Pe3ynbTaTos NOBEPKMA BbIAAET cengeTenscTea o

noBepKe.
Mpu oTpULATENbHBIX pe3ynbTaTax NoBEepKU 0POPMITAIOT UIBELLEHNE O HENPUTOAHOCTH

BHUWP — cpunmnan oryn «BHAUM wm.[1..Mernaeneesa» Ctpannua 9 u3 19



12.2 K cBugeTenbCcTBy 0 NOBEPKE NPUKNaabiBaioT:
a) rpagyupoBoNHYio Tabnuuy;
6) NPOTOKON U3MEPEHWIA.
dopma NpoToKoNa U3MepeHuil NpveeaeHa B NPUMNOXEeHUH A.
12.3 dopma TUTYNbHOrO nWCTa rpagyvwpoBoyYHoW Tabnuubl U cdopMa rpagyvMpoBOYHOM
Tabnuubl NpUBEeAEHbI B NPUNoXeHun b.
12.4 MNpoToKoN U3MepeHuin NoANUCLIBAET NOBEPUTENb.
12.5 TUTyNbHbIA NUCT M MOCNEAHIOK CTPaHWLy rpagyvpoBOYHOW Tabnuubl noanucbiBaeT
nosepuTen..
12.6 3HaK NOBEPKU HAHOCUTCA B CBUAETENbCTBO O NOBEPKE.
12.7 lpapyvpoBoyHylo Tabnuuy yTBepxaaeT PyKOBOAUTENb WNM YNONHOMOYEHHOe nuuo
opraHv3auuuy, akKkpeaUTOBaHHOW Ha Npaso NPOBeAeHUsA MOBEPKU.
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MpunoxeHue A
(pekomeHgyemoe)

MPOTOKOI uamepeHuin napametpos ENN-5

Tabnwuya A1-06wWwwme fgaHHbIE

Hara

Yucno

MecsL

rog

OcHoBaHWe Ans NPOBe4eHUsA NOBEPKM

MepBuyHan, NepUoAUYECKas, BHeoYepeaHas

Mpogonmkerve Tabnuubl A.1

MecTo npoBeAeHNs NOBEPKU

Cpepcrtea NoBEPKU

OkoH4aHwe Tabnuupl A.1

HaumeHoBaHue

CokpauyeHue

Homep

Ta6bnuya A.2-WN3mepeHua nepeq CKaHMpPOBaHWEM

Temnepatypa
Bosgyxat, °C

Temneparypa
cTeHku tcT, °C

[MNoTHOCTL

DKNAKOCTU Pycx, KI/M

Baszosas BbicoTa Hs, MM
(BepxHut cpes
U3MepumesibHo20 J1Ka)

XpaHuMmon

Tabnuya A3-W3mepeHua npu CKaHUpPOBaHUMU

Konu4yecTBo CKaHOB W3HYTPH,

T

BblCOTa MepTBOiA NONOCTH hy,n, | BMECTUMOCTE MEpTBOW MOMOCTH

MM

VM.I"I! M3

BHUWP — cpunuan ®ryn «BHAUM um.[..MeHpeneesa»

JomKHOCTb

JlnyHas noanuck WHuumansel, damunus

Crtpanuua 11 13 19




MpunoxeHue b
(pekomeHayemoe)

dopma TUTYNbHOrO NUCTa rpaayMpOBO4HOI Tabnuubl 1 dopma rpagyupoBoyHon Tabnuubl
B.1 ®opma TUTYNLHOrO NUCTa rpaAyvpPoBOYHON Tabnuubi

YTBEPXJAIO

«__» 20_r.

FpagympoBO4YHas Tabnuua
pe3epByap ropusoHTanbHbii EMN-5

OnpepeneHne BMECTUMOCTHU 3NTIEKTPOHHO-ONTUYECKUM METOAOM
EM-5 Ne

OpraHusauums

NaHHble npuBeaeHbl k Temneparype +20 °C

Mpenentl 4onyckaemMol OTHOCUTENbHON NOrpeLwHOCT BMECTUMOCTU: £ 0,25%

Cpok o4epeaHon NoOBEpkM

MoesepuTtens

noanuce

AOMKHOCTb, MHWLUMANGI, hamunus
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B.2 ®opma rpagyvpoBoYHOi Tabnuusl pesepeyapa

OpraHusauus

Pesepsyap Ne

B.2.1 ®opma rpagyvpoBoYHOi Tabnuubl pesepsyapa

Tabnwuya b.2 -lNocaHTuMeTpoBas BMECTUMOCTb pe3epByapa

YpoBeHb
HanonHeHWsA, CM

BMEeCcTUMOCTb, M°

Koadhduument
BMECTUMOCTH,
M /MM

YpoBeHb
HanoNHEHWUA, CM

BMecTuMocTb, M°

KoadbcbuumeHT
BMECTUMOCTH,
MMM
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MpunoxeHue B
(obszaTensHoe)

Anroputm 06paboTku pe3ynbTaToB U3MEpPEHUH NPU NPUMMEHeHUU CKaHepa
U pyHKUMOHaNbHbIe TpeGoBaHuA K nporpaMmmHoMy oGecneyeHuto (MO)

CkaHep : =

Ynpaenswuwee MNO:

- 3ajjaHne pa3pelleHNs CKaHMPOBaHUSA, CEKTopa CKaHWPOBaHUA NyTéM BU3yanbHOro Bbibopa
06LEKTOB, pexuma CKaHUpoBaHUA, pexuma paboTsl UM poBOA Kamepb;

- BU3yanu3auus CKaHOB B peXUME peanbHOro BpeMeHu,

- KOHTPONb NONYy4YaeMbIX Pe3ynbTaToB,;

- kanubpoBKa W TECTUPOBaHWE CKaHEpa, BbiIABNEHWE BO3MOXHbLIX HeWcnpasBHOCTeW; Y4eT
owwnBOoK, CBA3AHHbIX C BMUSHWEM BHELLHMX YCNOBWUIA OKPYXaloLLen cpedbl,

- QKCNOPT pe3ynbTaToB CKaHWPOBaHUA

/ \

MO ansa co3paHusA eaUHOMN

= KomnnekcHoe MO
TO4YeYHOW Mogenu _
- BHELUHee OPUEHTUPOBAHNE CKaHOB; - BHELUHEe OPUEHTUPOBAHNE CKaHOB;
- 00BbeMHeHHe CKaHoB; - 06beAVHEHME CKaHOB;

- CerMeHTupoBaHwe W paspexeHue

TOYE4YHOW Mofaenu; - CerMeHTUpoBaHue 1 paspexeHue To4e4HOU

- BU3yanusauua To4Ye4Hon Moaenv; MoAenu;
- SKCMOPT AaHHbIX - BU3yanuaauus TO4e4HOn Moaen,
* - CcO3AaHue ToYe4YHOW MOoAenu;
MO ans NOCTPOEHUsi TPEXMEPHON - NOCTPOEHWE TPEXMEPHOW MOAENW,
mogenu - BU3yanu3auus NoCTPOEHHOM MoAenu

- co3faHue M3 MaccuBa TO4YeEK

. 5 - M ] mMa Ha NNYHBIX
HeperynsipHoi TPUaHrynNALUMOHHON CeTu usmepenue obuema B

(TIN) » NURBS-noBsepxHoCTH; YPOBHAX,

- cO3fjaHve Mopenu oTCKkaHMpOBaHHOro 3KCNOPT AaHHbIX
obbekta C MOMOLLbK reoMeTpU4eckux

NPUMWUTUBOB;

- NpodMNUpoBaHue;

- npoBedeHWe W3MepeHun  (ANWH,
AMameTposB, nnowaaein n o6véma),
- BU3yanusauusa NoCTPOEHHOW MoAeny;

- 3KCNOPT AaHHbIX

MO dopmupoBaHusa

rpagyMpoBOYHOM Tabnuubl
- BBEAEHMEe TNOnpaBOK K 3Ha4YeHWAM BMECTUMOCTU OT
TemnepaTypHOro pacluMpeHua CTEHOK pesepsyapa;
- BBEAEHVWE NOMPaBOK K 3Ha4YeHUWAM BMECTUMOCTU 3a CHeT
Aecopmaunm CTEHOK OT M3BbITOYHOro AaBNEHUA
- cO34aHue 1 nevaTb rpagyvpoBOYHbIX Tabnuu,
- 3KCNOPT AaHHbIX B LMPPOBOM opmaTe

BHUWUP — dpunuan ¢ryn «BHUMM wm.[1..MeHaeneesa» Crpanuua 14 13 19



C ¢
B.1 Onepauuu, BoinonHAemble npy 06paboTke pe3ynbTaToB CKaHMPOBaHWA
Tabnwuuya BA

HaunmeHoBaHWe aTana OCuakT PeaynbTaTr
peanusauuu/pexvm/napameTpbl y

Otan 1 MO pns cosgaHus  eauHOn

- BHElUHee OPUeHTUPOBaHWE CKaHOB; | roueyHoil MoaenH AlXy Yz _feerrEL

- obbeguHeHne CKaHoB; e TR

Aol Yoi 22/

TN,

X Sty
S

A (X Y5 2 2/ e

Ortan 2 MO ana cosgaHua enuvHou A AN Yoo 7o)
- CeTMeHTMpOBaHWe W Pa3pexeHVe | roueuHoil Moaeni gl ‘g =0
TOMEYHOI Mofenv, _
- BU3yanuaauus To4e4YHon moaenu

Ortan 3 MO nocTpoeHUs TPEXMEPHON
CospaHve U3  maccuea  Touek |moaenw/3D mopaenvposaHve
HeperynsipHoi TPUaHrynsaLUuoHHOM
cetu (TIN) 1 NURBS-nosepxHocTu
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npoaomkeHune Tabnuub! B.1

Oran 4 no NOCTPOeHUA e P
1) MMocTpoeHue nnockocTn A, npoxoaswen | TpéxmepHon mogaenw/3D
yepes TOYKy kacaHus obeuvanku pesepsyapa | MogenuposaHue
rpy3oM pyneTku Mo Hopmanu K npoforibHoM
ocu pesepsyapa.
2) OnpepeneHne KOOpAWHATbLI TOYKK KacaHuA
CTEHKM rPy30M pyneTku 4,.(XW : s Z,,)
Jran 5 ) no _ MOCTpOeHns D, oy
MocTpoeHvWe  rOPM3OHTanbHOW  MSIOCKOCTU | TPEXMEPHOW moaenu/3D aoyaon puyremsy A X, Y, 2,/
Hauana OTCYeTa, MPOXOAsLlei 4epe3 TOYKy | Moagenuposawwe | ey
kacaHua obevaikw pesepsyapa rpy3om
pynetkw T
-:T{i ;
k AAOCKOCTTIG
HOHAAA OmcHenma
X
Jrtan 6 no NoCTpoeHus
1) TllocTpoeHne ropU3OHTamNbHbIX CeKylwuX TpéxmepHoin mopaenwn/3D
nnockocTei ¢ waroM 10 Mm (1 cMm) HauuHas oT | MoAenvpoBaHue/cekyLLan
NMOCKOCTU Ha4yana oTcyeTa; NMNOCKOCTb/BblYUCNEHNE
2) BobluucneHua o06bEMOB, OrpaHWyeHHbIX | obbema

HWKHEN obpasytowen
CEeKyLLMUN NNOCKOCTAMM

pesepsyapa W
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okoH4aHue Tabnuupl B.1

Oran 7
MpuBeaeHWe NOCaHTUMETPOBOA BMECTUMOCTH
k craHaapTHoit Temnepatype 20 °C unm 15 °C

3HayeHue nonpaskku OT TEnnoBOro paclvpeHusa CTeHOK K

®opmynbl (B.2) nnn “
BMECTUMOCTHW Npu CTaHAapTHOW TemnepaTtype

(B.3) cooTBETCTBEHHO

Jran 8 MO dhopMMpoBaHus OdhopmneHHas rpagyuposoyHas Tabnuua € NPOTOKONOM
dopMupoBaHUE rpPaayMpoBOYHON Tabnuubl W FpazlyMpOBOYHOIA n3MepeHun
NpoOTOKONa N3MepeHui Ta6AMLbI

B.2 BbluncneHue BMECTUMOCTH pe3epByapa, NpuBeAeHHbIX K CTaHAAPTHLIM TeMnepatypam 15 °C nnmu 20 °C
B.2.1 MonpaBky Ha TemnepaTypHOe pacluMpeHue CTEHOK pe3epByapa K 3Ha4eHUs BMECTUMOCTU pe3epByapa, BbIYMCNEHHbIE MO B.1
BbIYMCNAIOT No hopmyne

V=V K, (B.1)

rae K; — nonpaBouyHbii KO3 ULMEHT, YUUTBIBAIOLMIA BNUSHWE TemnepaTypbl CTEHKU nosica Ha BMECTUMOCTb, 1/°C.
BenuuuHy K, :

a) Npy NpVBEAEHUN 3HAYEHWUA BMECTUMOCTH K craHgaptHon Temnepatype 20 °C  BenuuunHy K ,' BbIYUCNAT No opmyne

K =[1+3%(2°—7B)]; (8.2)

6) NpyU NpUBEAEHWN 3HAYEHWU BMECTUMOCTY K CTaHAapTHOW TemnepaType 15°C BenuunHy K ," BbIMUCNAOT No opmyne

K; =[1+3a,(15-T,) : (B.3)

rae o, — koathpuumeHT NVUHEHOro pacluMpeHns (CKaTus) MeTanna, U3 KOTOPOro U3roTOBNEH peaepsyap. 3HaueHWe ero AnA cTann MoxeT ObiTb

APUHATO pasHbIM: 12,5 - 10° 1/°C;

Tp — Temneparypa cTeHku nosca, °C;

20(15) — 3HayeHwe cTaHAapTHOW TemnepaTypbl, Npu KOTOpOW onpeaeneHa BMECTUMOCTb pesepsyapa B uenom, °C.
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B.3 MorpewHocTb onpeaeneHUs BMeCTUMOCTH pe3epByapa

Mpepensi 4OMyCKaeMOiA NOrpeLLHOCT U3MEpPEeHWA NapameTpoB pesepsyapa, NpMBeAeHb! B Tabnuue B.2.
Ta6nuuya B.2 - MNpeaensl gonyckaemoi NOrpewwHocTi USMepeHnin napameTpos pesepeyapa

HaumeHoBaHue napameTpa MNpeaenb! gonyckaemMown NnorpeLiHoCT! M3MepeHnin napameTpoB pesepsyapa
BHyTpeHHee ceuveHue, % +0,13
[nvHa pe3epsyapa, % + 0,15
KoopauvHara Touku namepeHusi 6asoBOi BbICOTbI, MM + 3

Mpw cobritoaeHuu, ykasaHHbix B Tabnuue B.2, npepenos [A0nycKkaemomn NorpewHocTU N3MepeHnia, NorpeLHoCcTs BMECTUMOCTH pe3epByapa
HaxoauTcs B npegenax: £ 0,25%.
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