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1 OBLUME NONOXEHUA

Hacrosiwas Metoauka NOBEpKM NPUMEHSETCS ANA NOBepKM pe3epByapoB rOpPU3OHTamNbHbIX
npsamoyronbHeix PM-1300 ¢ 3asoackumu Homepamu J1-BBJ91112, J1-BBJ91113 (panee -
peaepsyap), pacnonoxeHHbie Ha Mopckon Byposoi nnargopme «OpnaH» U npeaHasHaveHHbie AnA
namepeHnit obbema HedTenpoayKTOB, a TAlOKe ANA UX Npuema, XpaHeHWs U oTnycka.

B pesynbrate noBepkM AOMKHbI ObiTb MOATBEPXOEHbl Creayilouue MeTposnoriyeckue
XapaKTepucTukK npueeaeHHble B Tabnuue 1:

Tabnuua 1-MeTponoruyeckne xapakrepucTuku

HaumeHoBaHWe XxapakTepucTUKK 3HaveHue
HoMWHanLHas BMECTUMOCTb, M’ 1300
Mpepensl AQONYCKaeMOW OTHOCUTENBLHOW  MOTPeLUHOCTU
u3aMepeHun BmectumocTu, % +0,20

HacTosLwmi JOKYMEHT yCTaHaBNMBaeT METOAMKY NepBUYHON U NEePUOANYECKON NOBEPKK.

MpocnexusaemocTs pesepByapa K [OCyaapCTBEHHOMY MepBUYHOMY JTanoHy eauHUUb
obbema xuakoctm B auanazone ot 1,0010°m*pgo 1,0 m® MOT 216-2018 obecneunsaerca B
COOTBETCTBUM C [OCYNAPCTBEHHOM MOBEPO4HOM CXEMOWA ANs CPEACTB U3MEPEHNA Macchl U obbvema
XUOKOCTU B NOTOKE, 06bema XUAKOCTU U BMECTUMOCTHU NPU CTaTUHECKUX U3MEPEeHUsAX, MaccoBoro u
06BeMHOro pacxofoB xuakocTty (Mpunoxexue A yacTb 3), yTBepxaeHHon MNpukasom degepanbHoro
areHTCTBa N0 TEXHUYECKOMY PEryrivpoBaHmio U MeTponoruu ot 26 ceHTabps 2022 roga Ne 2356.

B meToavke NOBEpKU peanu3oBaH ANeKTPOHHO-ONTUYECKUIA METOA.

2 HOPMATUBHBIE CCbIJIKK

B HacTosLIeH METOAUKE UCNONb30BaHbl CCbINKK Ha crneayuiue CTaHaapTbi:

MOCT 12.1.005-88 Cucrema ctanaapToe GesonacHoctv Tpyaa. Obume caHuTapHo-
rurueHuyeckue TpebosaHus k Bo3ayxy paboyen 30HbI

FOCT 12.4.087-84 Cuctema craHpgaptoe 6GeaonacHoct Tpyaa. CrpouTenscrso.
Kacku cTpouTenbHble. TexHUu4eckue ycrnosusi

roCT 12.4.137-2001 O6yBb CneuuansHas C BEPXOM M3 KOXM ANS 3aliuTbl OT HedTh,
HeTeNnpoOAYKTOB,  KUCNOT,  LUeNoYed,  HETOKCUYHOU W
B3pPLIBOONACHOM NbINK. TexHWYeckue ycnosus

NOCT 12.4.310-2020 Cuctema craHgaptos 6GesonacHoctv  Tpyaa. Opexpa
cneuuanbHas Ans 3awuTel paboTalowmx oT Bo3aencTeus Hedw,
Hed Tenpoaykros. O6LUe TEXHNYECKUE YCNOBUSA

MOCT 7502-98 PyneTku uamepuTenbHbie MeTannuyeckme. TexHuyeckue ycrosmus
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3 NEPEYEHbL OMNEPALIUA NOBEPKW

3.1 TMNpu BbLINONHEHUM WU3MEPEHUW TeoOMeTpPUYEecKUuX napaMeTpoB BHYTPEHHel MonocTu
peaepByapa BbINOMHAIOT onepauun ykasaHHble B Tabnuue 2.
Tabnwuya 2-Onepaunv noBepku

Ob6s3aTenbHOCTL BLINOMHEHUS Homep pasgena (nyHkra)
HavMeHoBaHWe onepaLy onepawuii NoBEPKU Npu METOAUKN NOBEPKK, B
NoBepKu MepeuyHor | MNepuoguyeckon DROTRNTGEIN © RuIOpI
iy i il BbINOJIHAETCA onepauus
i P P NOBEPKH
BHelHun ocMoTp Oa [a 8
Wamepenue 6a30BOA BbLICOTbI
pesepsyapa fla fa 10.1
CkanupoBaHue BHYTPEHHEN la Na 10.2
nonocTy pesepseyapa
ObpaboTka pe3ynsTaTtos
W3MEPEHMM WU cOCTaBfeHue [a Oa 10.3
rpagyvpoBoYHON Tabnuubl
MoaTBepxaeHne COOTBETCTBUSA
pesepsyapa MeTPONOrM4yecKum [a Ha 10.4
TpeboBaHusaM
4 TPEBOBAHUA K YCNOBUAM NPOBEJEHWUA NMOBEPKU
Mpu npoBefexuu nosepkv cobnoaaloT cneayiouiue ycrnosus.
4 1 TemnepaTypa OKPYKAIOLETO BO3AYXA: . ........cuaumruerrieanianans or-5°C po +35°C.
4.2 ATMOCHEPHOE AABMEHME........covvvirnnrinranratianerieraeninranrenns ot 84,0 no 106,7 «kla.

4.3 Peaepeyap npw noeepke A0rmKeH ObiTb NOPOXHUM.
4.4 BHyTpeHHSs NOBEPXHOCTb pesepByapa [ofMkHa ObiTb OuYMWEHA [0 COCTOSHUSA,
NO3BONSKLLEr0 NPOBOAUTE U3MEPEHUS.

5 TPEBOBAHWUSA K CNELUMANTUCTAM, OCYLLECTBNAIOLWAM NOBEPKY

5.1 amepeHus napaMeTpoB Npu NoBepke pesepsyapa NPOBOAUT rpynna nuu (He MeHee AByX
yernosek), BKNO4Yas He MeHee OJJHOro CneunanucTa, NpoLleaLero Kypehl NOBbILUEHWS KBanuukauum
no BMaaM U3MepeHUi.

52 K nposegeHuio paboTr pgonyckawTCs nvua, U3yYMBLUME HACTOALLYID METOAWKY,
TEXHWYECKYI0 [JOKYMEHTaLMio Ha pe3epByap W €ro KOHCTPYKLMIO W MPOLIEAWMUX WUHCTPYKTaX no
BesonacHocTu TpyAa.

6 METPONOIMYECKUE U TEXHUYECKUE TPEBOBAHUA K CPEACTBAM MNOBEPKW

Mpu npoBefeHMM NOBEPKM pe3epByapa AOMKHbI MPUMEHSTLCA Crneaylolne OCHOBHbIE U
BCrioMoraTenbHble CPpeacTea Nosepku, npuseaeHHbie B Tabnuue 3.
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Tabnuuya 3 - Mertponorudeckue u TexHuyeckue TpebosaHuna K cpeacTeam NoOBEpPKU

Onepauuu NOBEpPKM,
Tpebylome npumeHeHue
CPEACTB Nnosepku

Mertponoruyeckue u TexHu4eckue
TpeboBaHus K CpeiCTBaM NOBEPKY,
Heobxogvmble ANsA NpoBeaeHusi NOBEPKU

MNMepeyeHb pekoMeHOyeMblX
CcpeacTB NOBEPKK

Paspen 9  KouTponb
yCrioBuiA noBepku  (npu
NOAroTOBKe K noBepke)

Cpeactea  M3MepeHwWd  Temnepatypbi
oKpyXaiwien cpegbl B Auana3oHe
u3MepeHuii ot muHyc 5 °C o nnioc 35 °C
C npegenamMu Aonyckaemow MorpeLuHocTy
namepeHus Temnepatypbl + 0,4°C;
Cpeactea uM3MepeHud  aTtmocgepHoro
fAasnexus B auanasoHe ot 84,0 no 106.7
kMa, ¢ npepgenamu  [OMycKaeMou
NOrPeLHOCT uamepeHus abconTHOro
aasnenus + 5 rfa.

Kanan NU3MepeHuiA
Temneparypbl, npubopa
koMBuHupoBaHHoro Testo
622, per. Ne 53505-13,;

Kanan
abconTHOro
npubopa
kombuHuposaHHoro Testo
622, per. Ne 53505-13.

NU3MepeHun
[aBreHus,

Pasnen 10 Onpepenexue
MEeTPONIOru4ecKux
XapaKTepucTuk
pesepsyapa ]
noaTeepxaoeHue
COOTBETCTBUA
pe3epsyapa
METPOSIOrMYeCcKum
TpeboBaHUAM

Pabouuit 3TanoH 2 pa3psga eavHuLb
obbema XWOKOCTM W BMECTUMOCTU TMpH
CTaTU4ECKMX U3MEPEHUSIX B COCTaBeE:

- lazepHasi KOOpAUHATHO-U3IMEPUTENbHARA
cuctema  (ckaHepbl — nasepHbie) B
[uanasoHe WM3MepeHWA rOpU3oHTanbHbIX
yrmoe or 0 pgo 360 c rpaHuueit
Jonyckaemon abconiTHOW MOrpewHocTH
namepeHwii yrmos +36 B Auanasone
W3MEpeHUin BepTUKanbHbIX yrnos +150 ¢
rpaHuuent  gonyckaemon — abconoTHoM
NOFPELUHOCTY U3MepeHUiA yrnos 36

B Auana3oHe W3MEepPEHUNA paccTOsAHWA OT
0,5 no 130 M c ponyckaemow cpepHen
KBagpaTU4ecKon NOrpeLHOCTHIO
namepeHuit pacctosHuiA, +2-(1+10-10°:D)
MM;

- CpeacTBa W3MepeHWus ANuHbl (pyneTku
uaMepuTenbHbie) B AUana3oHe U3MepeHui
or 0 po 30 M c ponyckaeMbiM
OTKINOHEHWEM [EWCTBUTENbLHOW AfUHbI
UHTEpBanos wkan pyneToK oT
HaHEeCEHHOW Ha LWKane npu Temneparype
okpyxatouien cpeabl 20 °C He Gonee +
(0,30 + 0,15(L-1)) mm, rae L — uucno
NOMNHBIX U HEMOMHbIX METPOB B OTPE3Ke;

- cpeacTBa W3MEpeHWh Temneparypbl
CTEHKH pe3epsyapa (TepmomeTpbl
WH(PpaKpacHbie) B AnanasoHe U3MepeHui
oT muHyc 5 °C po nmoc 35 °C ¢
npegenammM  AonycKaemow abconTHOM
NOrpeLuHocTH No UHdpaKpacHoMy KaHany
£1,5°C.

FocynapcTBeHHbI pabouui
aTanoH eaguHuy obbema
XWUOKOCTU U BMECTUMOCTH
npu
naMepeHusix 2 paspsga B
AuanasoHe 3HaveHui ot 12
oo 160000 m®  Ne
3.1.ZZB.0461.2024.
Cocras aranoHa:

- Pynetka uameputenbHas
MeTannuyeckas 2 Knacca
TOYHOCTU P30H2I
(pervcTpauuoHHbIi  HOMep
55464-13);

- CkaHep nasepHblin Leica
RTC360
(perucTpauuoHHbin  HoMep
74358-19);

- TepmomeTp
wHdpakpacHblid Testo 830-

T2 (perucTpaunoHHbIn
Homep 48507-11).

CTaTU4eCKunxX

MpumeyaHue

[onyckaeTcs

WCronb3oBaTe NpU  NoBepke

Apyrve yTBEpXAeHHble W

aTTecToBaHHbie 3TanoHbl eWHWL BenuyuH, CpeacTea uauepeumﬁ yTBEPXAEHHOro TuUna W
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| noBepeHHbIe, yOBNETROPAIOLME METPOMOTMYECKUM TpEBOBaHUSM, YKa3aHHbIM B Tabnuue.

7 TPEBOBAHUA NO OBECMNEYEHUIO BE3OMNACHOCTHU NPOBEOEHUA NOBEPKU

7.1 K pabore no npoBedeHWi0 NOBEpKM pe3epByapa AONycKaloTCA nuua, npolweawve
oby4eHune 1 aTTecToBaHHble no 6esonacHocT Tpyaa.

7.2 MNoseputens nepen Hayanom npoeBeaeHus paboT QOMmMKeH u3y4uTb Nopsaok paboTsl ¢
NpUMeHsieMbIM Npu noeepke obopyaosaHueMm.

7.3 Mpu npoBeaeHWM NOBEPKM C LeNbl0 COXPaHEHUs XW3HM U 30Q0POBLA MOBEPUTENEW,
npegensHo aonyctumasn koHueHTpauus (MOK) BpeaHbix napoe v ra3os B Bo3jyxe BONU3U Unu BHYTpU
peaepeyapa Ha BbicoTe 2000 mm, He nomkHa npessiwarts MOK, onpeaenexxon no FOCT 12.1.005-88
1 COOTBETCTBOBaTL CaHUTapHbIM npasunam CaxluH 1.2.3685-21 [2].

7.4 Nuua, nposogsiume paboTsi, ucnonb3ayiot cnevoaexay no NOCT 12.4.310, cneuobyseb no
FOCT 12.4.137, ctpouTenbHyto kacky no MOCT 12.4.087.

7.5 Mpu HeobXxoaMMOCTH ANsi AOMOMHUTENLHOTO OCBELUEHUS NPU MPOBEAEHWUM WU3MEepPEeHWH
napameTpoB pe3epByapa NpUMEHSIOT NepeHOCHbIE CBETUMbHUKK.

7.6 NMepen Hayanom paboT nNpPOBEPAIOT WCNPaBHOCTL NECTHUL, Nepun u MoMocToB C
OrpaxaeH1sMM.

8 BHELLULHWA OCMOTP

8.1 Mpw BHELUHEM OCMOTPE pe3epByapa NpoBepsioT:

- COOTBETCTBME KOHCTPYKUMM W BHYTPEHHMX [eTanei pesepsyapa TEXHUYECKON
DOKYMEHTaLUM;

- UCNPABHOCTb NIECTHULL;

- YUCTOTY BHYTPEHHEW NOBEpXHOCTH pe3epsyapa.

8.2 OnpenensiloT nepevyeHb BHYTPEHHUX getanein, obopyaoBaHus, BNUAIOWKUX Ha
BMECTUMOCTb pe3epByapa.

8.3 DUKCUPYIOT MESIOM TOUKY KAaCaHUsl AHMLLA rPY30M PyneTKiA 1 yCTaHaBNUBAIOT B HEW Mapky.

8.4 B peaynbTaTe BHELWHEro OCMOTPa nosepuTent NpUHUMAET pelleHue no npoBeaeHuto
pansHenLein NoBepku Unu YCTPaHeHUIO BbISBNEHHbLIX pedekToB A0 NpoBeaeHus nosepku. B cnyyae
HEBO3MOXHOCTU yCTpaHeHus fedeKTos NpoBeAeHne NOBEPKM NpekpallaeTcs.

8.5 PesynbTaTbl BHEWHEro OCMOTPa BHOCAT B MpoToKon, ¢thopma koTOpOro npusegeHa B
NpUNOXeHun A.

9 MOArOTOBKA K NOBEPKE

9.1 Mpw NOAroToBKe K NOBEPKE NPOBOAAT Cnegytowue paboTbi:
- NOATOTABNMBAIOT NOBEPSEMbIE CPE/ICTBA M3MEPEHNIA 1 CPEACTBA NOBEPKY B COOTBETCTBUAM ©

aKcnnyaTaLUUOHHOW AOKYMEHTaLEN;
- W3MepsAloT TemrepaTypy BHYTpPEHHeW NoBepxHOCTU obeuaiiku pesepByapa C NOMOLIbHO

TepMOMETPa UH(PPaKPacHoro;

- nposepsioT cobniogeHue ycnosui pasaena 4.

9.2 PesynbTaThl M3MEPEHUA BHOCAT B NPOTOKON, ¢hopma KOTOpOro npuseaeHa B Tabnuue A.2
(npunoxeHue A).
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9.3 Tlpun npoBegeHWM NOBEPKM MOMyvalT crneagywowue [OOKYMeHTbl, BblAaHHbIe
cooTseTcTayloWwmuMK cnyxbamu Bnagensua pesepsyapa:

- aKT Ha 3a4UCTKy pe3epByapa,

- Hapsa-4onycK Ha nposeaeHue pabor.

10 ONPEOENEHUE METPONIOFMYECKUX XAPAKTEPUCTUK PE3EPBYAPA W
NOATBEPXXOEHUE COOTBETCTBUA PESEPBYAPA METPOJIOTMYECKUM TPEEOBAHUAM

10.1 Uameperun 6a30BOM BbICOTHI pe3epByapa
10.1.1 Ba3oByio BbiCOTY pe3sepsyapa Hs W3MEpSIOT U3MEPUTENbHOW PYNEeTKOW C rpy3oM He

MeHee NByx pa3. PacxoxaeHve mexay pesynbTatamu ABYX U3MEpPEeHUM He [OMKHO npesbilaTb
Bonee 2 mm.

10.1.2 PesynbTaTthl uaMepenuit 6a3oBoil BbiCOTbl Hg BHOCAT B npoTokor, ¢opma KOTOPOro

npveeneHa B npunoxeHun A (tabnuua A.2).

10.2 CkaHuMpoBaHWe BHYTPeHHe! NonocTu pesepeyapa

Mpu nNpoBedeHUM CKAHMPOBaHWUS BHYTPEHHEW MOBEpPXHOCTU pe3epByapa nNpOBOAAT
cneqyouiue onepauuu.

10.2.1 MoaroTaenuBaloT ckaHep Kk paboTe B COOTBETCTBUM C TpeGoBaHWUSMM €70 TEXHUYECKOW
LOKYMEHTaLUu.

10.2.2 OnpegensloT HeobXxoaAMMOe KONMUYECTBO CTaHUMW CKaHMPOBaHWS W MeCTo UX
pacnonoxexus, obecneunBaloLLMX UCKNIOYEHNe He NPOCKaHUPOBaHHOrO NPOCTPAHCTBa (TeHew).

Konuuectso cTaHUuK A0MKHO BbiTh HE MeHee [BYX.

10.2.3 CkaHvpoBaHWe NpPOBOAAT NOCNEeAOBaTeNbHO C KaKAOW CTaHUUMM B PEXUME KpYroBoro
0630pa (360°). [IUCKPETHOCTb CKAHUPOBAHWA YCTaHaBNUBAIOT B Npegenax: or 3 4o 5 MM.

10.2.4 Onepauuu CKAaHUPOBAHMA U B3AWMHOW NPUBA3KU CTaHLMWA NPOBOANAT B COOTBETCTBUMN C
TpeboBaHUAMU TEXHUHECKOA AOKYMEHTauuu Ha npubop.

PeaynbraTbl M3MEpeHWA aBTOMaTU4Yeckn (UKCUPYIOTCA W 3anuCbiBaloTCA B NaMATU
npoueccopa ckaHepa B 3apaHee chopmMupoBaHHOM (haitne (QupekTopum).

10.3 O6paboTKa pe3ynsTaToB M3MEPEHWI U COCTaBIeHne rpagyupoBOYHON Tabnuubi
10.3.1 O6paboTky pe3ynbTaToB W3MEpeHWih npu noBepke nNPOBOAAT B COOTBETCTBUM C
npunoxexvem B.

10.3.2 papyvposouHyio Tabnuuy cocrasnsiot, ¢ warom AH, = 1 cm wunm warom
AH, =1 mMm (npn HeOBX0AMMOCTM NO COrNacoBaHUIO C 3aKa3unMkoM), HAYMHas C UCXOAHOTO YPOBHSA
(YPOBHS, COOTBETCTBYIOLWIErO BLICOTE «MEpTBOM» nomoct Hyn) M A0 NpeaensHoro ypoBHS Hnp -

paBHOro CYMMapHOW BbiCOTE NOSCOB pe3epsyapa.
10.3.3 K 3Ha4yeHWsM NocaHTUMETPOBOW BMECTMMOCTM BHOCHT NOMpaBKy Ha TemnepaTtypHoe

pacwupeHue obeuaitku pesepByapa no copmyne (B.1), B8 3aBMCMMOCTM OT TemnepaTypsbl
npvseaexns (20 °C unu 15 °C) ¢ yuetom dopmyn (B.2) unu (B.3), COOTBETCTBEHHO.

3HavyeHue CTaHOapTHOW TemnepaTtypbl, KOTOPOMY COOTBETCTBYET rpaayvpoBoyHas Tabnuua,
yKa3biBaeTCs Ha €€ TUTYNbHOM NUCTe.

10.3.4 PacyéT faosBepuTenbHbIX rPaHWL MOrPelHOCT pe3ynbTaToB u3amepeHun obvéma
(BmecTUmoOCTH).
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10.3.4.1 [loBepuTenbHas rpaHuua crny4yanHon NnorpeLuHoCcTy
[loBepuUTEnbHYI0 FpaHuLly CRyyaiHOW MOrpPeliHoCT pesynbrata u3MepeHui ob6béma
(BMECTUMOCTH) Ha 3a4aHHOM ypoBHe, M*, onpeaensioT no dopmyne (1):

e(P) =2Zppa-S(V) , (M
roe
Zy;, — PI2 Touka HOpPMUpOBaHHOW cyHKumM Jlannaca, oTeevaiowas seposTHocT P. Mpu
BbIGpaHHON 4OBEPUTENBHOW BEPOATHOCTU P = 0,95 NpUHUMaIOT Z,; = 2;
S(V) — cymmapHoe cpegHee kBagpaTtuiHoe oTknoHeHue (aanee — CKO) uameperni obbema
(BMECTUMOCTH), M°, BLIMMCIINIOT Mo dhopmyne (2):

S(V)=Ji($,l ) (H,-(1+3-a-|t—20))’ )

roe

Sy, — CKO uamepeHuit nnowiaan CeyeHus «Konbua» obnaka Touek BbicoToW 1 cMm. JT0
aHayeHue onpeaensietcs astomatuyecku cpeactsamu MO Leica CloudWorx 3DReshaper;

a — Ko3duLIMeHTa TENNOBOro pacluMpeHus maTepuana CTeHoK pesepseyapa, "

t — Temneparypa CTeHku pesepsyapa, ‘C;

H; — war rpanyMpoBKku

10.3.4.2 [loBepuTtenbHas rpaHuLa HeUCKIIOYEHHON CUCTEMATUHECKOW MOrPeLLHOCTU

NosepuTensHyto rpasuuy HCI pesynbrara namepexus o6béma (BMECTUMOCTH) Ha 3a4aHHOM
ypOBHe, M, onpegensioT no chopmyne (3):

O(P)=k -\[ S (1+3- 1~ 20)f - (0,001)" + (A1) (B - ¥, (3)

roe

k — nonpasouHblit ko3adduumeHT. Mpu BbiIGpaHHO! AoBEPUTENLHON BEpPosiTHOCTU P = 0,95
npuHumaroT k = 1,1;

S; — nnowiaab ceveHus pesepsyapa Ha i-TOM ypoBHe, M

a — Ko3adduLMeHTa TeNNoBOro pacluMpeHns Marepuana CTeHok pesepeyapa, °c*;

At — npenensl aonyckaemon abCcontoTHOM NOTPeLUHOCTU U3MEPEHUIA TEMNEpaTypbl, 3Ha4eHne
GepeTcA W3 cBMeTenbCTBA O MOBEpKe CPeAcTBa W3MEpeHWd Temneparypbl (TepmomeTp
uHdpakpacHbin), °C;

V; — 3HauyeHue 06bEMa KUAKOCTU Ha BbIYUCNAEMOM ypOBHE, M.

Koppekuwsi 40BepUTENbHON rpaHuLbl Cry4ainHoN NOrpeLHOCTy
Ecnu %:; < 0,8, To HCIN npexebperaloT 1 B Ka4ecTse NOBEPUTENbLHOW MPaHuLbl NOrPeLIHOCTH
pesynbTaTta M3MepeHuit o6béma (BMECTUMOCTH) NPUHAMAIOT AOBepUTenbHbIe rpaHULbI criyqanHbix

norpeLLHocTe uamepeHnin 06bEma (BMECTUMOCTU), M*, KOTOpbIE ONPEAEensioT No gopmyne (4):

AP = £(P) (4)
roe
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£(P) — NOBEpPUTENbHLIE rPaHULbI CITy4aitHON NOrPELLHOCTY pesynbTaTa uaMepeHnii obreéma

(BMECTUMOCTH), M?, BbiYMCIIEHHbIE NO hopmyne (1).

a(P “ "
Ecnu %V; > 8, To npeHebperaloT CriyyaitHbIMY NOTPELLHOCTAMMU U B Ka4eCTBe JOBEPUTENbHOM

rpaHWLLl NOTPELUHOCTM peaynbTarta uamepeHuii o6béma (BMeCTUMOCTH) NPUHUMAID AOBEpUTENbHbIe
rpaHuLbl HCT1 uamepeHuii 06bEMa (BMECTUMOCTH), M®, KOTOpbIE ONpeaensioT no dopmyne (5):

A(P) = 6(P) (5)
roe
6(P) — posepuTtensHbie rpaHuubl HCI pesynbtata uamepeHuin obbéma (smecTumocTu), M°,

BbluUCNEHHbIe No hopmyne (3).

Ecrm 08 5%5 8, TO [AOBEPUTENbHYI0 rpaHuLy NOTPELHOCTH pe3ynbTaTta W3MepeHun

06béma (BMeCTUMOCTH) Ha 3ajaHHOM ypOBHE, M?, BbIMUCTSIOT no (opmyne (6):

A(P) = K[£(P) + 6(P)] (6)

roe

K — KkoaphUUMEHT, 3HayeHue KOTOpOro Ans [oBepuTensHoi coctaenswowei P = 0,95
NPUHUMaKT paBHbiM 0,76;

£(P) — posepuTenbHas rpaHuua cryyaHOW norpelwHocTu pesynsrarta naMepeHu obbLeéma
(BMecTMMOCTH), M*;

6 (P) — poeeputensHas rpanuua HCI peaynsTara uamepeHuii obbéma (BMeCTUMoCTH), M>.

[loBEpUTENBHYIO TPaHWLy OTHOCUTENBHOW NOrPELIHOCTU pe3ynbTata uaMepeHun obbéma
(BMECTUMOCTY) Ha 3a1aHHOM YPOBHE, %, BLIMMCNAKOT No Gopmyne (7):

8(P) = ‘;f—:j 100 % , 7)

roe

A(P) — 3HayeHWe NOBEPUTENbLHOM rPaHULbl NOTPELUHOCTU pesynbTaTta usMepeHun obbéma
(BMECTUMOCTH) Ha 3agaHHOM ypoBHe, M, BbluMUCneHHo no chopmynie (4), nubo (5), nubo (6).

Vj; — 3HaueHue 06bEMa XKMOKOCTU Ha BLIYMCIIHEMOM YPOBHE, M°.

3a 3HayeHus [JOMYCKAEMOW OTHOCUTENbHOW MOrPellHOCTM WU3MEpPEeHWA BMEeCTUMOCTH
NPUHUMAIOT 3HAYeHUe nornyyeHHoe rno opmyne 7.

10.4 NoaTeepXaeHMe COOTBETCTBUA pe3epByapa MeTpPonoru4eckum TpebosaHuam

O6paboTky pesynbTaToB U3MEpPEeHWA NPOBOAST C MOMOLLbLIO MporpaMmHoro obecnevyeHus
Leica CloudWorx 3DReshaper, Bxogsiero B cocTaB CkaHepa nasepHoro Leica unu gonyckaeTcs
NpUMEHEHWE aHaNOrMYHOro NPorpamMHoro obecneyeHus.

Pesepayap COOTBETCTBYET METPONOrM4eckuM TpeboBaHWSIM, ECIN 3HaYeHUs OTHOCUTENLHON
NorpeLHocTM BMECTUMOCTU pe3epByapa, onpefeneHHole no n. 10 Hactoswen MeToauku, He
NPeBbIlaT 3HAYeHWs npepena [AonyckaemMol OTHOCWTENbHOW MOTPeLHOCT  BMECTUMOCTU
pe3epByapa, yka3aHHOro B pasgene 1 4aHHON MeTOAWKM.
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11 O®OPMIEHMUE PE3YJIbTATOB NOBEPKWU

11.1 CeepeHus O peaynbTaTax NOBEpKW CPEeACTB M3MepeHud B Lensx MoATBepXAeHUs
noeepk nepegaloTcs B degepanbHbii MHMOPMAUMOHHLI (OHA NO obecneveHnlo eauHcTBa
uamepeHuin. Mo 3asBneHuio Bnagenbua CPeacT8 W3MEpPEeHWH unu nuua, NpeacTaBuBLUEro WX Ha
noeepky, C yd4eTom TpeboBaHMA METOAMK MOBEpPKM akkpeauTOBaHHOE Ha MOBEpPKY fvuo,
NPOBOAMBLLEE NOBEPKY, B Cryyae NoNOXUTENbHbLIX Pe3ynbTaTtoB NoBepku BblAaeT cBUAeTenscTea o
noBepke.

Mpu oTpULIaTENBHBIX PEe3ynbTaTtax NoBepki OOPMITAINT U3BELLEHNE O HEMPUIOAHOCTH

11.2 K cBuaeTensCTBY O NosBepke NpuKknanbIBatoT:

a) rpagyvpoBoyHyto Tabnuuy;
©) NpPOTOKON U3MEpPEHWUN.

dopmMa NpoTOKONa U3MEpeHuit NpuBeaeHa B NPUNoXeHuu A.

11.3 dopMa TUTYNbHOTO NWUCTa rPagyuMpoBOYHOW Tabnuubl U opma rpagyvMpoBOYHOM
Tabnuubl NpuseaeHsl B NPUNoXeHun b.

11.4 MpOTOKON U3MEepPeHWA NOANUCLIBAET NOBEpUTENk.

11.5 TUTyNbHbIA NACT U MOCNEOHIO CTPaHWly rpagyupoBOYHON Tabnuubl nognuceiBaeT
nosepuTerb.

11.6 3HaK NoBepKu HAHOCUTCH B CBMAETEeNbCTBO O NOBEpPKe.

11.7 TpagyvpoBoyHylo Tabnuuy yTBepxaaeT pykoBOAUTENb WM YNOMHOMOYEHHOEe Nuuo
opraHvaauvu, akkpeaMToBaHHOW Ha NpaBo NPOBEeAEeHUs NOBEPKM.
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Mpunoxe
(pekomeHa

NMPOTOKOI uamepexnun napamerpor P-1300
Tabnuuya A1-006wwue aaHHble

Hue A
yemoe)

[ara

4Yyucno

mMecsay

rog

OcHoBaHue aAns npoBefeHUA NoBepKu

MepsuuyHas, nepuognyeckan

MpogonxeHue Tabnuubl A.1

MecTo npoBeaeHusi NOBEPKK

CpeacTsa NoBepku

OxkoH4aHue Tabnuuysl A.1

HaumeHoBaHue

CokpallyeHue

Homep

BHELWHUA OCMOTP: COOTBETCTBYET (HE COOTBETCTBYET)

Tabnuya A.2-W3mepeHus nepen ckaHMpoBaHUEM

Temnepartypa
sosgyxat, °C

Temneparypa
icTeHku tet, °C

[1noTHoCTb

KULKOCTU Py x, KI/M

Basosas BbicoTa Hgs, MM
(BepxHuli cpes
u3MepumesibHo20 J110Ka)

XpPaHUMOW

Ta6nuya A3-W3mepeHus npu CKAHUPOBAHWUU

Konu4yecTtso CKaHOB W3HYTPM,

wT

BbiCOTa MEpTBOiA NONOCTU hy,n, | BMECTUMOCTE MEpTBOWA MONOCTH
MM

3
VH.I'I! M

[omKHOCTL

JluyHan noanwuch

WHuumans!, damunus
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Mpunoxexnue b
(pekomeHayemoe)

dopma TUTYNBHOrO NUCTa rpagyMpoBoYHOR Tabnuubl U opma rpagyvposoyHon Tabnuusl
B.1 ®opma TUTYNLHOro NUCTa rpagyupoBoYHON Tabnuubl

YTBEPXIAIO

MpapywpoBo4yHas Tabnuua
pesepsyap ropu3oHTanbHbli NpsMoyronsHeiia Pri-1300

OnpeneneHne BMECTUMOCTH 3MEKTPOHHO-ONTHUYECKUM METOAOM
PM-1300 Ne

OpraHusaums

[aHHble npuBeaeHsbl k Temneparype +20 °C

MpeAensl 4ONYCKAEMOiA OTHOCUTENBHOW NOrPELUHOCTYU U3MepeHui BmecTumocTu: 0,20 %

Cpok o4epeaHoi NOBEPKM

Moseputens

noanuce

AOMKHOCTE, MHWLUMans!, haMunua
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B.2 ®opma rpaayvpoBoYHOi Tabnuubl pesepeyapa

Opranusayus

Pesepeyap Ne

B.2.1 ®opma rpagyvposoyHoin Tabnuubl pesepsyapa

Tabnuya b.2 -locaHTumeTpoBas BMECTUMOCTb pe3epsyapa

KoadypuumenTt KoathpuumenT
YposeHb ) N YpoBeHb 5
BMecTuMoCTb, M BMECTUMOCTH, BMmecTumocTs, M BMECTUMOCTH,
HanoNMHEHURA, CM D HanoMHEHWA, CM i
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MpunoxexHue B
(obszaTenbHoe)

Anroputm 06paboTku pe3ynbTaToB U3MEPEHUN NPU NPUMEHEHUHU CKaHepa
1 yHKUMOHaNLHbIE TpeGoBaHusA K nporpaMmMHoMy obecneyenuio (MO)

CkaHep

Ynpaensiouwee MNO:

- 3afjaHue pa3pelUeHUs CKaHUPOBaHWA, CEKTOpa CKaHWpPOBaHUA MyTEM BU3yarnbHOro Bbibopa
0OBLEKTOB, PeXUMa CKaHUPOBaHUA, pexuma paboTsl LMdpoBoN Kamepsl,

- BU3yanu3aunsa CKaHOB B PEXUMe peanbHOro BpemMeHu;

- KOHTPOMb NONy4YaeMbix Pe3ynbTaTos;

- KanubpoBka W TECTUPOBAHUE CKAaHEpa;, BbISBMNEHWE BO3MOXHbIX HEUCNPaBHOCTEW; y4er
oWMBOK, CBA3AHHBIX C BMUSHMEM BHELUHUX YCIOBWIA OKPYXatoWwen cpeab;

- 3KCNOPT Pe3ynbTaToB CKAaHWPOBaHUA

/ \

MO Ans copanus eanHown KomnnekcHoe MO
TOYEYHOW Mogenu
- BHELUHEE OPUEHTMPOBAHME CKaHOB; - BHELUHEE OPUEHTNPOBaHUE CKaHOB;
- 0BbeanHeHu e CkaHoB; - 06bEeaNHEHNE CKaHOB;

- CerMeHTupoBaHWe W paspexeHue

TOMEYHOW MOAENM; - CErMeHTUpOBaHUE N paspexeHue To4Ye4HOU

- BU3yanuaauus TO4e4YHOW Moaenu, moaenwu,
- SKCMOPT AAHHbIX - BU3yanu3auus TOYe4YHOW moaenu;
* - CO34aHue ToO4e4HO Moaenu,
MO ansi NOCTPOeHUA TPEXMEPHOM - NOCTPOEHNUE TPEXMEPHOW MOLENM;
mopenu - BU3yanu3auus NocTPOEHHOW Mozenu

- co3gjaHue U3 Maccuea  TOYeEK

. = - 0w Hue Ma Ha pasnuyHbIX
HEpPerynsipHON TPUAHIYNALUMOHHOW CEeTH SMepe oA R

(TIN) u» NURBS-nosepxHoCTH; YPOBHSAX;

- Cco34aHue mogenu OoTCKaHWpPOBaHHOrO 3KCNOPT AaHHbIX
obbekTa C NMOMOLbIO rEOMETPUYECKUX

NPUMUTUBOB,

- npochunupoBaHue,

- MNpoBedeHVWe W3MEpeHWin  (AnvH,
AMaMeTpoB, nnowagen n oobéma);
- BU3yanu3auus NocTpOeHHON Moaeny;

- JKCNOPT AaHHbIX

NO dopmupoBaHus

rpagyMpoBOYHOM Tabnuubl
- BBEAEHUe MOnpaBoK K 3HAYeHWsM BMECTUMOCTU  OT
TEMnepaTypHOro pacluMpeHus CTEHOK pesepsyapa;
- BBEEHWe NOMpaBOK K 3HAYEHWsM BMECTUMOCTU 33 CHeT
aedopMaLmu CTEHOK OT N3BLITOHHOrO AABNEHUA
- co3gaHve U NeyaTb rpagynmpoBoYHbIX Tabnuu;
- 3KCNOPT AaHHbIX B UpoBOM dopmare
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B.1 Onepauuu, BbinonHsemMble npu 06paboTke pesdynbTaToB CKaHUPOBaHWUA

Tabnuuya B.1

HaumeHoBaHue aTana

O6vekT peanusauuu/pexum/napameTpbl

3Tan 1
- BHEWWHEE OPUEHTUPOBAHUE CKaHOB;
- 0BbeAnHEHNE CKaHOB,

no ansa co3aaHusa euHon
TOYEeYHOW Moaenun

3Tan 2

- CErMEeHTUMPOBaHWE W pa3pexeHwe TOYeYHOW
Moaenu;

- BU3yanu3auus To4e4YHoW Moaenu

MO ans co3naHWa eanHon TOMeYHOK Moaenu

Jrtan 3 MO noctpoeHus TpéxmepHon moaenw/3D
Co3faHve U3 MaccuBa TOYEK HeperynsipHow |MoaenvpoBaHue

TPUAHIYNALUMOHHON  CeTu (TIN) un NURBS-

NOBEPXHOCTH

3ran 4 MO nocTpoewuss TpéxmepHoi moaenw/3D
1) MocTpoeHue nnockocT A, npoxopsiuei 4epes | MmogenuposaHue

TouKy KacaHus obevanku pesepsyapa rpy3om

pyneTkn no HOpManK K NPOAONbHOW  OCH

pesepsyapa.

2) OnpepeneHune KOOPAUHATLI TOMKA KaCaHUA CTEHKU

rpY30M pyneTKu /-L(Xw Yo Zn)

Jtan 5 MO noctpoeHus TpéxmepHon moaenw/3D
MocTpoeHue ropu3OHTaNbLHONW MNOCKOCTU Havana | moaenuposaHue

oTCYEeTa, MNpoOXoAsuehn 4Yepesd TOYKYy KacaHuA

o6eyaiiku pesepeyapa rpy3om pyneTku

Jtan 6 MO noctpoeHus TpéxmepHoi Mopenw/3D
1) MocTpoeHne  rOPU3OHTANMbHBIX  CEKYWWX | MOAENUpoBaHue/cexyLan

nnockocten ¢ warom 10 MM (1 CM) HauvHas oOT
NNOCKOCTW Havana oTcyeTa;

2) BbluvcrieHus 0BBEMOB, OrpaHWUHEHHbIX HIDKHEN
obpasyloliei pesepsyapa U CeKyLWUMMN NNOCKOCTAMM

NNOCKOCTL/BblYMCNEeHne obbema

Jtan 7
MpuBegeHWe NOCAHTUMETPOBOW BMECTUMOCTU K
craHpapTHoi Temnepatype 20 °C unu 15 °C

®opmynsil (B.2) unm (B.3) cooTBETCTBEHHO

3t1an 8

dopmupoBaHue  rpamyvposouHoil  Tabnuusl | MO thopMUpoBaHUS rpasyvpoBOYHOM
NPOTOKONA N3MEPEHUN Tabnuupl
B.2 BblyucneHue BMEeCTMMOCTM pe3epByapa, nNpuBeAeHHbIX K CTaHAapTHLIM

temnepatypam 15 °C unun 20 °C

B.2.1 TMonpaBky Ha TemnepaTypHoe pacliMpeHWe CTeHOK pe3epByapa K 3HaHEHWIo
BMECTUMOCTH pe3epsyapa, BbiducneHHbie no B.1 BbMMCIAIOT No opmyne

Vi=V-K, (B.1)
roe V — 3HaveHne BMECTUMOCTH pesepsyapa, M*
K, - nonpasou4Hblit KOIDULIMEHT, YYUTBIBAIOLMIA BNUSIHWE TemnepaTtypbl CTeHKU nosca Ha

BMecTUMocTb, 1/°C.
Benuuury K;:

a) Npu NPUBEAEHWUN 3HAYEHWA BMECTUMOCTH K ctaHaapTHoi Temneparype 20 °C  Benu4uHY

K, Bbl4McnsioT no dopmyne
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ko[ +30p(20-
(B.2)

6) NpU NMPUBEAEHUM 3HAYEHUA BMECTUMOCTM K CTaHaapTHon Temnepatype 15 °C  BenuuuHy

K," BblaucnsioT no dopmyne

K; =[ 1430, (15-T,) ]:

(B.3)
rae o, - K03(h(PULMEHT NUHEWHOro pacluMpeHust (CKaTus) MeTanna, M3 KOTOpOro W3roToBneH

pesepeyap. 3HayeHue ero AnA cTanu MoxeT ObiTb NPUHATO paBHbiM: 12,5 - 10° 1/°C:

Tp — TemnepaTypa cTeHku nosca, °C;

20(15) — 3Ha4yeHwe CTaHAaApPTHOM TemnepaTypbl, NpW KOTOPOKA oOnpeaeneHa BMEeCTUMOCTb
pesepsyapa B uenom, °C.

B.3 MorpewHocTkL onpeaeneHns BMECTUMOCTU pe3epByapa

Mpeaensbl AOMycKaeMoW MOrpeluHoCcTU U3MEpeHWA napameTpoB pesepsyapa, npuBeaeHbl B
Tabnuue B.2.
Tab6nwuya B.2-MNpeaensi Aonyckaemoi NOrpeLHoCT U3MepeHuin napameTpoB pesepsyapa

Mpeaensl AoNycKaeMoW NOrpeLlHOCTV U3MEpeHNi

HaumeHosaHue napameTpa
napameTpoB pe3sepsyapa

BHyTpeHHee ceyexue, % +0,13
[nuHa pesepsyapa, % +0,15
KoopauHaTta ToukM u3mepeHus 6a30B0M| . &
BbICOTbI, MM

Mpu cobrioaeHnn, ykasaHHbix B Tabnuue B.2, npeaenos A0NYyCKaeMOoi NOrpeLlHOCTU
W3MEPEHWI, NOrPELLHOCTb M3MEPEHU BMECTUMOCTW pesepByapa HaxoauTcs B npeaenax: + 0,20 %.
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