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1 OBWMUE NONOXEHWUA

HacTosiwas MeToauka MoBEepkM NPUMEHSETCA [ONA NOBEpPKW pesepByapa CTanbHOro
BepTUKanbHoro uunuHapudeckoro PBC-20000 ¢ 3aBoackMM HOMEPOM 6,  pacnonoXeHHoro Ha
TeppuTopun HIMC «Mapabenb», AO «TpaHcHedTs — 3anaaHas Cubupe» no agpecy: Tomckas obn.,
Mapabenbcknit p-H, c. MapaBenb W nNpeaHa3Ha4YeHHOro ANA W3MepeHwWd obbema HedpTH U
HedTenpoAyKTOB, a TakKe 4N\ UX MpUema, XpaHeHUA U OTnycKa.

B peaynbtaTe nosepku AomikHbl ObiTb NOATBEPXAEHb! Crepyolve MeTponoruyeckue
XapaKTepUCTUKK:

- HOMWHanbHas BMECTUMOCTL 20000 m;

- Npefentl AoNyCKaeMoi OTHOCUTENbHO NOrPeLUHOCTY onpeaeneHna BMECTUMOCTU 0,10%.

HacTosiLuit AOKYMEHT yCTaHaBNWBAET METOAMUKY NEPBUYHON 1 NEPUOAUYECKON NOBEPKA.

MpocnexvueaeMocTb pe3epeyapa k [0CcyAapCTBEHHOMY NEpPBUYHOMY CneuuansHOMY 3TanoHy
eavHuubl AnuHel FOT 199-2018 u k MocyaapcTBeHHOMY NepBUMYHOMY 3TanoHy eAvHWLbl ANUHBl =
meTtpa MIT 2-2021 obecneynBaeTcA B COOTBETCTBMAM C FocyfapCTBEHHOM NOBEPOYHON CXeMOW ANsA
CPeACTB U3MepeHui Macchl U 06bemMa XUAKOCTU B NOTOKE, o6beMa XUAKOCTU U BMECTUMOCTU NpU
CTaTU4ECKMX M3MEPEHUAX, MaccoBoro 1 0GBLEMHOro pacxoAos XUAKOCTH (Mpunoxexue A 4acTtb 3),
yTeepxaeHHon [pukasom ®eaepanbHOro areHTcTsa Mo TexXHWYeCkomy perynMpoBaHuio 1
meTponoruu ot 26 cenTabps 2022 roga Ne 2356.

B METOAMKE NOBEPKN Peann3oBaH 3NeKTPOHHO-ONTUYECKNA MeTOA,

2 HOPMATUBHBIE CCbIKK

B HacTOsLLe MeToAuKE NOBEPKMA UCTIONb30BaHbI CCbINKM Ha Crieaylowne cCTaHaapTbl
OCT 12.1.005-88 Cucrema craHaaptos BesonacHocTv Tpyaa. Oblwue caruTapHo-
rurveHndeckve TpebosaHusa K Bosayxy paboqen 30HbI

FOCT 12.4.087-84 Cuctema craHpapTos 6esonacHocTv TpyAa. CTpouTenscTeo.
Kacku ctpoutenbHble. TexHu4eckue yCrnoeus

rOCT 12.4.137-2001 O6yeb cneunanbHas C BEPXOM U3 KOXW ANA 3aluTbl OT HedTH,
HeTenpoayKkTos, KUCNOT,  LWenoyen, HETOKCUYHOW W
B3PbIBOONACHON NbiNU. TeXHUYeCcKue yCrioBus

MOCT 12.4.310-2020 Cuctema craHpgapToB  DBesonacHocT  TpyAad. Opexaa
crieuvanbHas AnA 3awmTbl paboTalowmx OT BO3AEHCTBUA HedTH,
HedrenpogykTos. ObLiMe TeXHUYEecK1e yCrosus

rOCT 7502-98 PyneTku n3mMepuTenbHbie MeTanu4eckme. TexHu4eckme ycnosus
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3 NEPEYEHb ONEPALWIA NOBEPKU

3.1 MMpv BbLINOMNHEHUN W3MEPEHWIA reoMEeTPUYECKUX napameTpoB BHYTPEHHEW MonocTy
pe3epByapa BbINOMHAKT Onepauun ykasaHHble B Tabnuue 1.
Tabnuya 1-0nepauyuu nosepku

0O6s3aTeNbHOCTL BbINONHEHUS Homep paspena (nyHkra)
HavMeHOBaHMe onepaLuy onepauuii NOBEPKU Npu ome'ronuxn noBepku, B
NoBEpKU MepsuyHoi | Mepuoanyeckon ib?ggi::':g c;:gn;pb"n:
nosepke nosepke o
NOBEPKK

BHewHW ocMoTp da da 8
MoaroToBKa K nosepke da [Ja 9
Wamepenne 6asosol BLICOTHI ’
peaepeyapa Oa da 170. 1
CkaHupoBaHue BHYTPEHHEN
nonocTu pesepsyapa fa fla 19'2
ObpaboTka pesynsTaTos
M3MEpPEHMA KU  CcoCTaBneHue da Oa 10.3
rpagyvposo4Hon Tabnuubl
MoaTeepxaeHne COOTBETCTBUA
pesepeyapa METPONOrM4YeckumM Oa Oa 11
TpeboBaHusaM -

4 TPEBOBAHUA K YCNOBUAM NPOBEOEHUA MNOBEPKU

Mpw npoBegeHuM nosepky cobnAalT cneaytowne yernosus.

4.1 TemnepaTypa OKPY)KAIOLIErO BOBAYXA: ... ..euvumnnrrevesaaennnnns or-5°C po +35 °C.

4.2 ATmMocthepHoe AasneHue............. e S e Ui e ot 84,0 no 106,7 kMa.

4.3 Pesepsyap npu noBepke AomkeH BbiTb NOPOXHNM.
4.4 BHyTPEHHSs MOBEPXHOCTb pesepsByapa AO/MkHa ObiTb OYMLLEHA A0 COCTOAHUA,
NO3BONAKLIErC NPOBOAUTL U3MEPEHWUA.

5 TPEBOBAHUSA K CMELIMANTUCTAM, OCYLLECTBNAOLLUM NOBEPKY

5.1 NamepeHus napameTpoB Npuy NoBepke pesepeyapa NpoBOAUT rpynna nuy (He MeHee ABYX
yenosek), BKNKOYas He MeHee OJHOro CneyuanucTa, NpoLUeAWero Kypcel NoBbILeHUA kBanupukaumm
no BUAY U3MEPEHWN.

52 K nposepeHuio paboT [QOMYCKAKOTCA fMUA, W3YYMBLUME HACTOSLLYK  METOAWKY,
TEXHUYECKYIO AOKYMEHTAUMIO Ha pesepsyap W €ro KOHCTPYKUMIO W MPOLIEAWNX WHCTPYKTaX no
BesonacHocTu Tpyaa.

6 METPONOIMYECKMUE U TEXHUYECKUE TPEBOBAHUA K CPE[ICTBAM NOBEPKU

MpW NpoBEAEHWM NOBEPKM pe3epeyapa AOMKHbI MPUMEHATLCA Crieayllme OCHOBHBIE W
BCrIOMOraTenbHbIe CPecTBa NoBepKy, NpUBeAeHHbIe B Tabnuue 2.
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Tabnuua 2 - MeTtponoruyeckue u TexHudeckue TpebosaHusa kK cpeacTsam NOBEPKU

Onepauwvm nosepky, MeTponoruyeckue n TexHu4eckue Mepe4yeHsb
Tpebyuue npuMeHeHne TpeboBaHuA kK cpeacTsam NoBepKu, pekoMeHAyeMbIX CpeacTs
~ CPeACTB NoBepku | Heobxoaumble Ans NPOBEAEHUA NOBEPKM NOBEpKU
Paspen 9 KoHTponb | Cpeactea  u3mepeHuid  Temnepartypel | KaHan n3mepeHuin
yCriOBUA NOBepkM (Npu | OKpyxailoweid cpedbl B AuanasoHe | TemnepaTypbl, npubopa

NOAroTOBKE K NOBEPKE)

usmepeHuit ot MmuHyc 5 °C  go nnioc 35 °C
C npegenamu AonyckaeMoin NorpeLlHocTy
uamepeHuss Temnepatypsl + 0,4°C;

 CpeactBa M3MepeHUd  aTMocdepHoro
fAaBnexus B guanasoHe ot 84,0 go 106,7
kMa, ¢ npegenamu  [ornyckaemoun

NOrpewwHocTM uamepeHns abconilTHOro
nasnenua = 5 rla;

Cpegctea M3MepeHu  Temneparypbl
CTEHKM pesepsyapa B  AuanasoHe
uamMepeHuii ot muHyc 5 °C o nnioc 35 °C
¢ npegenamm gonyckaemon abconoTHOM
NOrpeLuHoOCTV No MHMpaKpacHOMY kaHany
+1,5°C.

komBuHuposaHHoro Testo
622, per. Ne 53505-13;

KaHan u3MepeHun
abconTHOro AasBneHus,
npubopa

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

Pasgen 10 Onpeaenenve
METPOMOrUHECKUX
xapaKTepuUCTUK pesepeyapa

NasepHasn
cuctema B

KOOPAWHATHO-U3MEPUTENbHASRA
AvanasoHe  M3MepeHwi

ropu3oHTanbHbIX yrnos ot 0 Ao 360 ¢
abconoTHOM |
| NOrpeLwHOCTH U3MepeHui yrnos +36 ;

rpaHuUed  AonycKkaemoi
B Avana3oHe W3MEepeHUW BepTUKanbHbIX
yrnos 150 ¢ rpaHuuen gonyckaemon
abCoNMTHON  MOrPeLIHOCT  U3MEpPEeHUN
yrnos 36 ;

B AvanasoHe W3MepeHW paccToAHWA oT
0,5 po 130 ™M c Aonyckaemoi cpepHew
KBaapaTu4eckomn NOrpeLHoCTbIo
W3MepeHuit paccTosHui, 12:(1+10-10°D)
MM;

CpeacTso W3MepeHus [AnuHbl  (pyneTku
U3MEpUTENbHLIE) B ANAnNasoHe U3MEpEeHui
or 0 po 30 ™M c ponyckaembiM
OTKNOHEHUEM AENCTBUTENbHOW  ANWHbBI
WHTepBanos wkan pyneToK oT
HaHeCceHHON Ha LWKkane npu TemnepaType
okpyxaiowei cpeabl 20 °C He Gonee +
(0,30 + 0,15(L-1)) mm, rae L — 4ucno
NOSHbIX U HEMNOIMHbIX METPOB B OTPE3Ke.

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

Pynetka wusmepuTenbHas
MeTannuyeckas 2 knacca
TtouHoctn  P30H2I, per.
Ne 55464-13.

Mpumeyanve - [lonyckaeTcs WCnonb3oeate Npu nosepke Apyrve YyTBepXAaeHHbie W
aTTecToBaHHble 3TanoHbl €AWHWL Benu4yuH, CpeacTea M3MEepeHUd YTBEpXAEHHOro Tuna W
nosepeHHble, YA0BNETBOPAOLWME METPONOTMYECKUM Tpe6oBaHUAM, ykaszaHHbIM B Tabnuue.
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7 TPEBOBAHUA NO OBECMNEYEHUIO BE3OMACHOCTU NPOBEAEHUSA MOBEPKU

7.1 K pabore no npoBegeHWio NOBEpPKW pe3epeyapa [AONYCKalwTCA nuvua, npowejwwe
oby4eHune u aTTecToBaHHble no GesonacHocTu Tpyaa.

7.2 MosepuTenb Nepea Ha4anom npoBeAeHws paboT [OMKeH M3y4uTb nopsaok paboTel ©
NPUMEHSEMbIM Npy NoBepke 06opyAoBaHUEM.

7.3 MMpu npoBeaeHuM NOBEpPKA C LIENbI0 COXPaHEHWS XM3HW W 340POBbA MOBEpUTENEHN,
npeaensHo aonyctumas koHueHTpauus (MOK) epefHbix napoB v rasos B BO3Ayxe, U3MepeHHas
rasoaHanusaTopom B6nu3u uUnu BHYTPW pesepsyapa Ha BbicoTe 2000 MM, He fomkHa npeebilwaTh
MAK, onpegenenHon no MOCT 12.1.005-88 u cooTeeTcTBOBATH CaHUTapHbLIM Mpasvnam CaHnlluH
1.2.3685-21 [2].

7.4 Nuya, nposoasimue paboTsl, ucnonbayT cnevoaexay no FOCT 12.4.310, cneuobysb no
FOCT 12.4.137, ctpoutenbHyto kacky no FOCT 12.4.087.

7.5 MNpu HeoBxoAMMOCTU ANA AONONHATENBHOrO OCBELeHWS NpU NpPOoBEAEeHUN n3MepeHun
napameTpoB pe3epByapa NPUMEHSIOT NEPEHOCHbLIE CBETUNBHUKM.

7.6 Mepea Havanom paboT nNpoBepsioT WCMPaBHOCTE MNECTHUY, Nepun W NOMOoCTOoB C
orpamaeH1sMU.

8 BHELUHWA OCMOTP

8.1 MNpwu BHelWHeM 0CMOTpe pe3epByapa NpoBEpPRIOT.

- COOTBETCTBME KOHCTPYKLUMM W BHYTPEHHUX [eTanei pesepsyapa TEXHUYECKOoN
AOKYMeHTauuu,

- UICMPaBHOCTb NECTHUL U NEpUn;

- YUCTOTY BHYTPEHHEN NOBEPXHOCTU pe3epeyapa.

8.2 OnpenensiT nepeyeHb BHYTPEHHUX AeTaned, o0OpPyAOBaHWA, BAUAKWMX Ha
BMECTUMOCTb pe3epsyapa.

8.3 OUKCUPYIOT MENIOM TOYKY KacaHusl AHULLA rPY30M PyneTku 1 yCTaHaBuBaloT B Hew Mapky.

8.4 B pesynbTaTe BHELHEro OCMOTPa MosepuTenb MPUHUMAEeT peleHne no npoBeaeHuio
AanbHeiLLein NOBEPKN UMK YCTPAHEHMIO BbIABNEHHBIX Ae(eKToB A0 NPOBEAEHUS NOBEPKM. B cnyyau
HEBO3MOXHOCTW YCTPaHEHNA AedeKToB NpoBeeHne NoBepkn NpekpallaeTCa.

9 NOAroTOBKA K NOBEPKE

9.1 Mpw noaroToBske K NOBEPKe NPOBOAAT Creaytouiue paboTbi:

- NOArOTABNUBAIOT NOBEPSEMbIE CPE/CTBA M3MEPEHWIA U CPEACTBA NOBEPKUA B COOTBETCTBIAN c
3KCMNyaTaUMOHHOM JOKyMEHTaUMen,

- W3MEpSIOT TemnepaTtypy BHYTPEHHe# NOoBepXHOCTU obeyailku pesepeyapa C MNOMOLLbBIO
TepMoMeTpa UHMpPaKpacHoro;

- nposepsIoT cobnoaeHue ycnoswii pasaena 4,

9.2 PesynbTaTsl U3MEPEHWU BHOCAT B NPOTOKON, POpMa KOTOPOro npvsegeHa B Tabnuue A.2
(npunoxexue A).

9.3 Tpu npoBegeHuM NOBEPKW MOMy4alT cneaylowue  ACKyMEHTBI, BblAaHHbIe
cooTseTcTByOWMMM cnyxBamu Bnagensua pesepsyapa.

- aKT Ha 3a4UCTKy pesepsyapa,

- HapAA-AoNYyCK Ha NpoBeaeHne pabor.
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10 OMNPEAENEHUE METPONOIMMYECKUX XAPAKTEPUCTUK PE3EPBYAPA

10.1 UamepeHus 6a30BOM BLICOTLI pe3epByapa
10.1.1 Ba3oByio BbICOTY pesepsyapa Hg WIMEPRIOT U3MEPUTENbHON PYNeTKO! C rpy3oM He

MeHee fABYX pa3. PacxoxaeHue Mmexay pesynbratamu ABYX WM3MEpPEeHWA He AOMKHO npeBbilathb
Bonee 2 MMm.

10.1.2 Pe3ynbTaTbl u3mepeHnii 6a30Boi BbICOTbI Hg BHOCAT B MpOTOKOM, hopMa KOTOPOro

npveedeHa B npunoxeHuu A (Tabnuua A.2).

10.2 CkaHumpoBaHue BHYTPEHHEW NONocTu pesepByapa

MpM nNPOBEAEHMM CKAHMPOBAHUA BHYTPEHHEW MNOBEpPXHOCTU pesepsyapa NpoOBOAAT
cneayowme onepauumm.

10.2.1 MogroTaenuealoT ckaHep K paboTe B cooTBETCTBUM C TpeGoBaHUAMMU €ro TEXHUYECKON
LOKYyMEHTauUun.

10.2.2 OnpepensioT HeoBXoAUMMOE KONMWUYECTBO CTaHUWA CKaHWpOBaHUA W MECTO WX
pacnonoxeHus, obecne4nBaloLLnX UCKNKYEHUe He NPOCKaHWPOBAHHOrO NPOCTPaHCTea (TeHen).

KonuyecTso cTaHUuuin JOMKHO ObiTb HE MEHEE TpeX.

10.2.3 CkaHupoBaHu1e NpoBOAAT nocneaosaTensHo C KaXaoW CTaHUMW B pexume Kpyrosoro
o630pa (360°). AUCKPETHOCTb CKaHWPOBaHWSA YCTaHABMUBAKT B Npeaenax: or 380 5 Mm.

10.2.4 Onepauuu CKaHMPOBaHWA 1 B3aUMHOW NPUBSA3KU CTaHLWA NPOBOAAT B COOTBETCTBUM C
TpeboBaHUAMK TEXHU4ECKON AOKYMEHTaLMUN Ha npubop.

Pe3ynbTaTbi M3MEpeHWii aBTOMATUYeCcKW (PUKCUPYIOTCA U 3anUCLIBAKOTCA B NaMATH
npoLeccopa ckaHepa B 3apaHee cpopMUpoBaHHOM hanne.

10.3 O6paboTka pe3ynLTaToB U3MEPEHUA U cocTaBneHue rpagyvMpoBOYHOM Tabnuubl
10.3.1 O6paboTky pes3ynbTaToB WU3MEpPEeHUA Npu nosepke NPOBOAAT B COOTBETCTBUM C

npunoxexuem B.
10.3.2 paayvpoBouYHyl0 Tabnuuy COCTaBnAKT, C Liarom AH, = 1 cM w1 wWwarom

AH, =1 mm (npu He0GXOAUMOCTH MO COrNacoBaHuio C 3aka3uyuKkoM), HaymHasi C UCXOA4HOro ypOBHA
(yPOBHSA, COOTBETCTBYIOWEro BbiCOTE «MepTBOI» nonoctv Hy,) ¥ A0 NpeaenbHoro ypoBHA Hnp »

paBHOro CyMMapHOW BbICOTE NORCOB pe3epeyapa.

10.3.3 K 3Ha4eHWAM NOCaHTUMETPOBOI BMECTUMOCTU BHOCST MOMpaBKy Ha TeMnepaTtypHoe
pacluvpeHne obevaiiku pesepsyapa B 3aBUCMMOCTW OT TeMnepaTypel npuseaeHus (20 °C unu 15 °C)
¢ yqeTom chopmyn (B.8, MpunoxeHue B) unu (B.9, Mpunoxerue B), COOTBETCTBEHHO.

3HauyeHue CTaHAapTHOM TemnepaTypbl, KOTOPOMY COOTBETCTBYET rpaaynpoBOUHAA Tabnuua,
yKasblBaeTCs Ha €€ TUTYNbHOM NUCTE.

10.3.4 PacuéT AoBepuTenbHbIX rPaHWL NOrpelHoCTV pesynsTaTos onpeaenexus obbéma
(BmecTMMOCTH).

10.3.4.1 [loBepuTtensHas rpaHnLa cny4aiHon norpeLwHocT!

[loBepuTEnbHYIO FPaHWLy Cry4aiiHoW MOrpeLiHocT! pesynstata W3MepeHuin obbéma
(BMECTUMOCTH) Ha 3aAaHHOM YPOBHE, m?, onpegenstoT no dopmyne (1):

e(P)=Zp;2*S(V), (1)
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roe
Z,;; — PI2 Touka HopmupoBaHHO! ¢yHKuuM Jlannaca, oTsevarlan sepostHocTv P. lNpu
BbiGpaHHO foBepuTensHOW BEPOATHOCTU P = 0,95 NpuHUMalT Z, ; = 2;

S(V) — cymmapHoe cpeaHee KBaApaTuyHoe oTKnoHeHue (aanee — CKO) uamepeHuii obbema
(BMECTUMOCTH), M°, BLIMUCNSIOT No dopmyne (2):

SV)= ’Z(S},‘ ) (H,-(1+3-a-[t-20)))’ @)
i=l
rae
Sy, — CKO u3amepeHuit nnoLjagu CeveHus «KonbLa» obnaka Toyek BbicoTom 1 cm. 3T0

3HayeHue onpefenseTcs asTomaTtudeckv cpeacteamu MO Leica CloudWorx 3DReshaper;

a — KO3 d1UMEHTa TENNOBOro paclUMpeHns MaTepuana CTeHOK pesepsyapa, .

t — npenensl 4onyckaemoit abCconioTHOM NOrpPeLHOCT USMEPEHWUA TeMnepaTypbl, 3Ha4eHne
BepeTca U3 CBUAETENLCTBA O NOBEPKE CPEACTBa UBMEPEHUI TeMnepaTypb, °C, °C;

H; — war rpagyvpoBku

10.3.4.2 [loBepuTEnbHan rpaHnLa HeUCKMIOYEHHON CUCTEMATUHECKON NOrpeLHoCTy

NosepuTensHyio rpasuuy HCI pesynbTarta usmMepeHus o6b&ma (BMECTUMOCTH) Ha 3a4aHHOM
ypoBHe, M°, onpeaensioT no opmyne (3):

O(P)=k -[5,-(1+3-a-[1-20))] (0,001 + (A1) - 3-a-V,) 3)

rae

k — nonpaBoYHbI KoaduUMeHT. Mpu BoIGpaHHON AOBEpUTENbHON BEPOATHOCTU P = 0,95
npuHUMaleT k = 1,1;

S; — nnowaab CeYeHUs pesepeyapa Ha i-ToM yposHe, Mm%

a — K03hdULMEHTa TENNOBOrO PaclUMpPEHUs MaTepuana CTEHOK pesepsyapa, . Fa

At — npepensl gonyckaemoi abconioTHON NOrpeLIHOCTH W3MepeHun Temneparypbl, 3Ha4eHue
BepeTcs u3 cBMAeTenbcTBa O MoBepke CcpeacTea W3MEpeHui TemnepaTypbl (TepMomeTpa,
nupomeTtpa), °C;

V; — 3HayeHne 06bEMA XMAKOCTU Ha BbI4UCNAEMOM YPOBHE, M.

Koppekuws AoBepUTENbHOM rpaHuLbl Cny4aiHoi NorpeLuHoCTy

Ecnu % < 0,8, To HCIN npeHebperaioT v B kayecTse [0BEPUTENbHOW rpaHnLbl MOrpeLIHOCTH

pesynbTata uamepeHuin obvéma (BMECTUMOCTH) NPUHMMAIOT AOBEpUTENbHbBIE rPaHULb! crnyJyanHbix
NorpeLuHocTel uamepeHuin o6xéma (BMECTUMOCTH), M*, KOTOpbIE ONpeAensitoT No opmyne (4):

AP = ¢(P) (4)
rae
&(P) — posepuTenbHble rpaHuLbl cny4anHoW MorpewwHocT pelynetara n3mepeHuih obbvéma
(BMECTMMOCTY), M*, Bbl4UCTIEHHbIE NO hopmyne (1.

Ecnu %% > 8, To npeHebperalT cny4aiHbIMW NOTPELLHOCTAMM U B kadecTse [OoBEepUTEeNbHOM

rpaHuLbl NOrpeLHoCcT! pesynbTaTa uamepeHnit 06bEMa (BMECTUMOCTH) NPUHAMALD [AOBEpUTESNbHbIE
rpanuusl HCI namepeHruin obbéma (BMECTUMOCTM), M*, KOTOPbIE ONPeaensioT no cdopmyne (5):
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A(P) = 6(P) ©)
roe
@(P) — posepuTenbHbie rpaHuubl HCIM pesynbraTta namepeHuin o6béma (BMECTUMOCTH), M,

Bbl4UCNEHHbIE No hopmyne (3).

a(P)

Ecnun O,BSWSB, TO AOBEPWUTENbHYK rPaHWUUy MNOrPelwHOCT pesynbTata WU3MepeHui

o6béma (BMeCTUMOCTU) Ha 3a4aHHOM YpOBHE, M*, BbiYMCnsioT No dopmyne (6):

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

rae

K — koadUUMEHT, 3HaYeHWe KOTOporo ANA AOBEpUTeNbHOW cocTasnsioweid P = 0,95
NPUHUMaIOT pasHbim 0,76;

¢(P) — poBepuTenbHas rpaHuLa Cry4anHoi NOrpeluHocTy pesynbTarta usmepeHuit obuéma
(smecTumocTH), M%

@(P) — posepurensHas rpaHuua HCIM peaynbTtarta uamepeHnin obbéma (esmecTumocTy), M°.

[loBepUTENbHYIO FPaHULy OTHOCWUTEMNbHOW MOrPELUHOCTU pesynbTata W3MepeHui obbéma
(BMECTUMOCTH) Ha 3aAaHHOM ypoBHE, %, BbIMMCNSIOT Mo (opmyne (7):

5(P) =%f}- 100 %, @
rae
A(P) — 3HauyeHue [OBEPUTENbHON rpaHuLbl NOrpelHoCTH pesynbTarta naMmepeHun obbLéma
(BMECTUMOCTH) Ha 3aiaHHOM YPOBHE, M?, BbIYMCNIEHHOI NO hopmyne (4), nu6o (5), nmbo (6).
V; — 3Ha4yeHne 0ObEMa XUAKOCTU Ha BbIMMCNAEMOM YPOBHE, M3,

11 NOATBEPXAEHWE COOTBETCTBUA PE3EPBYAPA METPONOMM4YECKUM
TPEBOBAHUAM

OBpaboTky pesynbTaToB M3MEpEeHWA NPOBOAAT C MOMOLLbLIO NPOrpaMMHOTO obecneyeHus
Leica CloudWorx 3DReshaper, BXoAslero B COCTaB ckaHepa nasepHoro Leica wnn [OnycKaeTcs
NPUMEHEeHWe aHanoruYHoOro NPOrpamMMHoro obecneyeHus.

Pe3epByap COOTBETCTBYET METPOMNOrMYECKUM TPeOoBaHUAM, Cni 3Ha4eHUA OTHOCUTENbHOW
NOrpeLwHocT BMECTUMOCTU pesepeyapa, onpefeneHHbie no n. 10 Hacroswen MeToauku, He
NPEeBbLIAT 3Ha4YeHus npegena [ONYCKaeMoiA OTHOCWUTENbHOW NOrpewHoCT  BMECTUMOCTH
peaepsyapa, ykasaHHoro B pasgene 1 [aHHON METOAUKA.

12 O®OPMIEHUE PE3YNbTATOB NOBEPKU

12.1 CsepgeHus O pesynbratax NOBEpKW CpeacTs M3MepeHuid B Uensx NoATBEePXAEHUA
NOBEPKN MepefakwTca B depepanbHbiit  MHPOPMALIMOHHDBIA doHg no obecneyeHuro efuHCTBa
usmepenuii. Mo 3aseneHnio Bnajensua CpeacTse W3MEepeHun unu nuua, npeacTasMslIero MX Ha
nosepky, C Yy4eTom TpeGOBaHWA METOAUK NOBEPKU aKKpeauToBaHHOe Ha MOoBepKy nwuo,
NPOBOAMBLLEE MOBEPKY, B Cy4ae NONOXUTENbHbIX Pe3ynbTaTos noBepku BblfaeT CBUAETeNbCTBa 0
nosepke.

Mpu oTpUUaTenbHbIX pe3ynbTarax noBepKku 0hOPMIAIOT U3BELLEHWE O HENPUroAHOCTH

BHWUUP — cpunuan Oryn «BHUMM wm. 1. U.MeHpeneesa» Crpanuua 9 us 22



12.2 K ceaupeTensCcTey O NOBEPKe NPUKNaabIBaioT:
a) rpagyvpoBoYHyto Tabnuuy;
6) NPOTOKON U3MEPEHWIA.
®opma npoToKona U3MepeHuiA NpuBeaeHa B NPUNoXeHUn A.
12.3 dopma TUTYNbHOrO nNUCTa rpagyvpoBoyYHON Tabnuubl M dopMa rpagyMpoBOYHOM
Tabnuubl NnpuseaeHbl B NPUNOXeHUH b.
12.4 MNpoTOKON U3MEepPeHWA NOANUCHIBAET NOBEPUTEND.
12.5 TUTyNbHbIA NUCT U NOCNEAHIK CTPaHWLy rpagyvpoBoYHOM Tabnuubl moanucbiBaeT
noeepuvTens.
12.6 3HaKk NOBEpKN HAHOCUTCHA B CBUAETENbCTBO O NOBEPKE.
12.7 pagyvmpoBouHylo Tabnuuy yTeepXaaeT PyKOBOAWTENb UMM YNOMHOMOYEHHOe nWLo
OpraHusauum, akkpeauToBaHHOM Ha NPaBo NPOBEAEHUA NOBEPKM.
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Mpunoxexnue A
(pekomeHgyemoe)

MPOTOKOI uamepeHun napamerpos PBC-20000
Tabnuya A1-06wwue gaHHble

[ara

4ucno MecsL rog

OcHoBaHuWe AnA NpoBeAEHNSA NOBEPKM

MepBu4Has, nepuoguyeckan

Mpogomkexue Tabnuupl A.1

MecTo npoBefeHWs NOBEPKM

Cpeacrea usmepeHun

OxkoHuaHue Tabnuusl A.1

HaumeHoBaHue

CokpaiweHnue

Homep

Tabnuua A2-W3smepeHus nepes CkaHUpoBaHWeM

Temnepartypa [Temnepartypa
sosgyxat, °C cTeHKu teT, °C

[noTHOCTb XpaHUMOW

KUAKOCTH Dy, KITM® Basoeas BeicoTa Hg, MM
! .40

Tab6nuya A.3-[lapameTpbl NOACOB pe3epsyapa

TonuwuHa cTeHku nosca o;,
Homep nosica BbicoTta nosica hyj, MM e

[

Il

11

\Y)

V

VI
Ta6nwuuya A4-W3mepeHuUs Npu CKaHUpOBaHWK
KonuyecTteo ckaHos | KonuyectBo ckaHos | BbicoTa MepTBOi | BMECTUMOCTE MEpTBO#
CHapYXW, WT WM3HYTPW, WT NONOCTU Ny, MM nonoctut Vin, M°

[omxHocTe  JIu4HaA noanvch WHuumansi, hbamunus
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Mpunoxexnue b
(pekomeHayemoe)

dopma TUTYNbHOro NUCTa rpagynpoBoYHON Tabnuupl u hopma rpaayMpoBOYHOM Tabnuubl
B.1 ®opma TUTYNbHOrO NUCTa rpagyMpoBOYHON Tabnuubl

YTBEPXIAIO

MpagyupoBoyHas Tabnuua
pesepsyap CTarnbHO BEpPTUKanbHbIv UunuHapuydeckuin PBC-20000

OnpepgeneHue BMECTUMOCTU 3/1€KTPOHHO-ONTUYECKMM METOAOM
PBC-20000 Ne ___

Opranusaums

[NanHble npuBeaeHbl k Temnepartype +20 °C

Mpepnens! 4OMYyCKaEMOi OTHOCUTENLHOW NOrpeLLHOCTY ONpeaeneHns BMeCTUMOCTU. +0,10%

Cpok ouepeaHov NOBEepPKU

MoeepuTenb

NOANKCE

AOMKHOCTE, MHMUMANG!, (DaMUNUR
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B.2 ®opma rpagynposoYHON Tabnuuel pesepeyapa

OpraHu3auus

Pesepsyap Ne

B.2.1 ®opma rpagyvpoBoyHOM Tabnuubl pesepsyapa

Tabnuya Bb.1-locaHTumMeTpoBas BMECTUMOCTL pe3epeyapa

YpoBeHb
HaMNoNHEHMS, CM

BMecTUMoCTb, M

KoadhduuymneHt
BMECTUMOCTH, M /MM

YpogeeHb
HarMonHEeHUsA, CM

BMmecTUMocTs, M°

KoacdhduumeHt
BMECTUMOCTH, M*/MM

H

Mmn

H,+1

5 I S
HMH + 2
H;.
Tab6nwuuya b.2-BmectumocTb B Npeaenax «MepTBoOi» NonocTu pesepsyapa
YposeHs s i KoacpuumeHt . YposeHs Binarvasmitive: 5 Koadhduuuenr . |
HanonHeHKus, CM BMECTMMOCTU, M /MM | HANONHEHWA, CM BEMECTUMOCTH, M /MM
0
1

Hun

BHUUP — dunuan ©MYMN «BHUUM um.[. . Meraeneesa»
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Mpunoxexue B
(obrzaTenbHoe)

Anroputm 06paboTku pe3ynLTaToB U3MEpPEeHU Npu NPUMEHEeHUHU ckaHepa
U byHKUMOHaNLHbIe TpeGoBaHuA kK nporpaMmmHoMy obecneyexuto (MO)

CkaHep =

Ynpasnswouwee MNO:
- 3a/jaHne paspeLLeHNA CKaHUPOBaHUA, CEKTOpa CKAHUPOBAHWUA NYTEM BU3yanbHOro Bbibopa 0GbLeKToB,
pexuMa CKaHUpoBaHus, pexuma paboTbl LMDPOBOWA KaMepbi,

- BU3yanu3aLuusa CKaHOB B PEXWME peanbHOro BpemeHu,

- KOHTPOMb NONy4YaeMblX pe3ynsTaTos,

- noBepka W TECTUPOBAHWE CKaHEpa; BbIABMEHWE BOSMOXHbIX HEUCNPABHOCTEHR; yuver owmboK,
CBA3aHHbIX C BMUAHWEM BHELWHUX YCNOBUIA OKpYXatoLlei cpeasl;

- CO3QaHue TOYe4YHON Mogenu;

- 3KCNOPT pe3ynbTaToB CKaHUPOBaHUA

/\

MO AnsA co3aaHus eaAuHON ' e e annektlioe D —
TOYEYHOW MOoAenu =
- BHELUHEe OPUEHTUPOBaHUE CKaHOB; - BHELUHee OpUEHTUPOBAHWE CKaHOB;

- 06beaAnHEHWE CKaHOB,
- CerMEeHTUpOBaHWe U  paspexeHue
TOYEYHOW MOAENM;

- 0BbeQVHEHNE CKaHOB,
- CEerMEHTUPOBaHWE U paspexeHue TOouYe4yHOW

- BU3yanu3auus TOYEYHON MoAeny, moaenv;
- NpoBeAeHve  M3MepeHuid (AnuH, - BU3yanu3auusa To4e4HOH Moaenu,
AMameTpos, nowianed u oGuémal; - NOCTPOEHUE TPEXMEPHOW MOAENM;
- 3KCMOPT AaHHbIX :
+ - BU3yanu3auvs NoCTPOEHHOW Moaenu
- - uamepeHne o6bema Ha pasnuyHbIX YPOBHAX,
CATP ans NOCTPOHMs TPEXMEPHOM - 3KCMOPT AGHHbIX
Mopenu
- NnpocuNUpoBaHue,;
- BU3yanu3auma NoCTPOEHHOW MOAENW,
- 3KCNOPT Aa@HHbIX

\—» /
MO ¢opMMpOBaHKA
- 2 rpagyMpoBOYHON Tabnuubl :

- CO3AaHWe W3 Maccuea TOMEK HeperynspHoM TpuaHrynsumuorHon cetu (TIN)
u NURBS-nosepxHoCTH;
- co3naHue MOAENU OTCKaHMPOBAHHOrO 0ObEKTa C MOMOLUBK reOMETPUYECKUX
NPUMWUTUBOB;
- BBEJEHNE NONPABOK K 3HAYEHWAM BMECTUMOCTH 3a c4eT AedopMaLitu CTEHOK
OT rMAPOCTATUYECKOrO AABNEHNA HANUTOR XUAKOCTH,
- NpUBEAEHWEe 3HAYEHUI K CTaHAapTHOW TeMneparype 15 °C unu 20 °C;
- CO3[aHWe U NeyaTb rpagynpoBOYHbIX Tabnuy;
- 3KCMOPT AaHHbIX B Uudpposom dopmare
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Tabnuya B.1

HawumeHoBaHue aTana

Ob6bekT
peanusauuu/pexmm/napameTpsi

3tan 1

- BHELLHEEe OpPUEHTUpPOBaHWE
CKaHOoB;

- obbeanHeHne CKaHos;

MO ans co3paHus eauHon
TOYEeYHOU Mopenu

3tan 2

- CErMEHTUPOBaAHWE W paspexeHue
TOYeYHOW Mogenu,

- BU3yanu3auusa ToNeYHon moaenmu

MO ans co3aaHus eauHon
TOYeYHOW Mmoaenu

Ortan 3

cosfjlaHue M3 maccmsa To4ek
HeperynapHon TpUaHrynsaLUMoHHON
cetu (TIN) 1 NURBS-nosepxHocTu

CATINP/3D ackua/yanosbie TOYKN
unu MO dopmuposaHus
rpagyvpoBoYHON Tabnuub!
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C ¢

npogomkeHue Tabnuusl B.1

Oran 4 CAINP/3D ackua/y3nosble
MocTpoeHWe cnnanHoB o yanossiM | Touku unm MNO chopMupoBaHUA Aliugy. Yot T/
TOYKaMm rpagyvpoBoYHoin Tabnuubi P
) LIS 10 Y3700 TOKOM
3ran 5 CANMP/3D ackua/cnnaitHbl Ha
dopmrpoBaHue NoBEPXHOCTH AHULA | AHULLE Unu no
cdopmupoBaHus

rpagyvposoyHoi Tabnuupl

Jran 6 i ~ | CANP/3D ackualcnnaitbl Ha o
dopMUpPOBaH1E NOBEPXHOCTU CTEHKW | noscax pesepsyapa unu MO
peaepsyapa no noscam dopmuposaHus

rpagyvpoBOYHON Tabnuubl
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npogomkexne Tabnuuysl B.1

c

Qran 7
dopmnpoBaHUe NNocKoCcTh A 1
NMoCcKOCTU Hayana oTcyeTa

CAIMP/3D moagens unu MO
¢dopmuposaHus
rpagyvpoBoyHon Tabnuubl

RN KEXTTU MOMAT (O 6T
TG KROCTHDT CHOLID JOYA0m Sunewy

3tan 8
MopaenupoBaHue BHYTPEHHUX

CANP/3D mogens/napameTpsbi
BHYTpeHHux aeTanein unm MO

NamepeHue obbema «MepTBoin»
nonocTv

petanen cdhopmupoBaHusa
rpagyvmpoBoyHoOn Tabnuubl
Oran 9 CANMP/3D moaens/ceueHune

NNOCKOCTLIO Ha ypOoBHE
BbICOTbl «MEPTBON» NOMNOCTU
napannensHon NNockocTu
Havana otcyeTta

Oran 10
MN3mepeHusi NocaHTUMEeTpoBOM
BMECTUMOCTW pe3epsyapa

MO dopmuposaHua
rpagyvpoBoYHoOi Tabnuupl

BHUWP — punuan oryn «BHUAM vm.[1.1.Menpeneesa»
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oKOH4YaHue Tabnuupl B.1

c

3ran 11

BHeceHne nonpasku oT
nedopmaLun CTEHOK K
BMECTUMOCTM NpuW CTaHAapTHOM
Temneparype

®dopmyna (B. 1) unu MO dopmuposarmns
rpagynpoBoYHon Tabnuubi

3HaueHWe nonpasku oT AedopMaLun CTEHOK K BMECTUMOCTH
npuv CTaHAapTHON Temnepartype

Qran 12

MpueepeHue NoCaHTUMETPOBON
BMECTUMOCTH K CTaHAapTHOM
temnepartype 15 °C unu 20 °C

dopmynel (B.8) unu (B.9)
cooTteeTcTBeHHo, unu MO dopmupoBaHus
rpagyvpoBoyHon Tabnuupl

MpuBeaeHHOE 3HaYeHNe NOCAHTUMETPOBOW BMECTUMOCTH K
cranpaapTHoi Temnepatype 15 °C unu 20 °C

3ran 13
dopMupoBaHWUe rpafynpoBOYHON
Tabnuubl 1 NPOTOKONA U3MEPEHWA

MO dopmuposaHus
rpagyvpoBoYHon Tabnuubl

OdhopmrieHHas rpagyvwposoyHas Tabnuua ¢ npoToKonom
n3amepeHuit

B.2 BblyMCneHWe nonpaBk1 K BMECTUMOCTH 3a CYeT rMApOCTaTMYeCKOro AaBNeHus
Monpaeky K NOCAHTUMETPOBOI BMECTUMOCTH pe3epByapa, NPUXOAALLYIOCS Ha 1 CM, NPy HanonHeHuu 1 nosica BLIYMUCNAIOT Mo opmyne:

e

AW, = 4,-0,8-

h] - BblCOTa Nepeoro nosca, B MM.

8, - TONWMHA KDKQOro nosca, B MM

e

(h)’

2.5 (B.1)

= EE P D

1 4‘1012’E ! (BZ)

7 -4ucno, NpuHuMaemoe pasHbiM 3,14159;
g - yckopeHue ceoboHOro nageHus, M/C?, npuHUMaemoe paehbim 9,8066 m/c?;
p. . - NNOTHOCTb XPAHUMON KUAKOCTH, KI/M;

D - puameTp nepeoro nosica peaepsyapa Ha soicote 1000 Mm, MM
E - mopynb YNpyrocT Marepuana CTeHOK peaepeyapa, NpuHUMaeMblii paBHbLIM ANA CTanu E=2,1-10"1Ta

Takum oﬁpaaom, ruapocTraTuyeckan nonpaska K 3Ha4eHusM YPOBHA BMECTUMOCTH ANA Nepsoro nosica BbIMUCNAKOT No hopmyne:
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v, =V, +(AW,- ?’) (B.3)
h

IMnosca u M

V, - 3HaueHne obbema C y4eToMm rMapoCTaTUYECKON NONpPaBKky;

V., - 3Ha4eHne obbema NocYUTaHHOro CTaHAAPTHOR KOMaHA0M Liquid (cpakTuyeckoe 3HaveHne obbema Mesh-mogenu)
H, - Tekywiee 3Ha4eHUe ypoBHA HanonHeHns B Npeaenax 1 nosca npu COOTBETCTBYIOWLEM 3HA4EHUN V,

uim

h, - BbICOTa NEPBOro Mosca, Cm.

MonpaBka K MOCAHTMMETPOBO BMECTUMOCTU pe3epsyapa, NpuxoAsiuytocs Ha 1 cM, NpU HaMNONHEHUN BTOPOro MNOAca, BbIMUCNAETCA Mo
dopmyne:

h,
AWy =408 fo B.4
2 1 [ 3 24 ] hy, (B.4)
e

h,, h, - BLICOTbI NEPBOTO W BTOPOrO NOACA COOTBETCTBEHHO, B MM.

5“52 - TONWWHBLI NEPBOro U BTOPOro Nnosica CoOOTBETCTBEHHO, B MM

Takum obpasom, rmapocTaTuyeckas nonpaska K 3HAYEHWAM YPOBHA BMECTMMOCTW A8 BTOPOro nosca Bbi4NCNAETCA No d)OpMyﬂE:

P =V + AW, + AW, - Ay (B.9)

2nosca

V.. - 3HaueHne obbema C y4eToM rMapocTaTMyeckoi Nonpasky,
Ve - 3HaueHne obbema nocunTaHHoro cTaHaapTHoi komanaoin Liquid (dhaktuyeckoe 3HaveHue obvema Mesh-moaenn)

H - Tekyuwee 3HayeHue ypoBHA HanonHeHus B Npeaenax 2 nosica Npu COOTBETCTBYHOLIEM 3Ha4YeHWW Vm,, cM. (3HaveHwe H =0
COOTBETCTBYET Hauany oTcYeTa BbICOThblI BTOPOro nosca)
h, - BbICOTa BTOPOro Nosca, CM.

MonpaBky K NOCAHTUMETPOBOW BMECTMMOCTW pe3epsyapa, Mpuxoaswlytocs Ha 1 CM, NpU HanNoNHeHWW -ro NOsAca, BbIYUCAAKT MO
thopmyne:

AW.=A - Lyt - ‘h
: [ 85 (52 2§J N (.5
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Fne
h,h,...h, - BBICOTbI NEPBOrO, BTOPOIO U /-r0 NOACA COOTBETCTBEHHO, B MM.

d,,6,...0, - TONLMHBI NEPBOro, BTOPOrO U i -fo Nosica COOTBETCTBEHHO, B MM

Takum 06pa3om, ruapocTaTieckasi Nonpaska K 3Ha4YeHWAM YPOBHA BMECTUMOCTM ANA i -0 NosCa BbIYUCNAETCA No dopmyne:

V =V,

linosaca uIM

+(.&Wl+AW2+...+AW,_,)+AW,—%, (B.7)

!

V, - 3nayeHne obbema c y4eTom rMapoCTaTUYECKON NONPaBKy,

y

ey - SHaYeHue obbema NocHUTaHHOro cTaHaapTHOM komaHaoi Liquid (dakTuyeckoe sHaueHue obrema Mesh-moaenn)

H - Texyuwee 3Ha4eHue ypOBHA HanonHeHus B npepenax i-ro nosica npu cooteeTcTeylowem 3HaveHun V., cMm. (BHavenne H =0

COOTBETCTBYET Hayasny oTcyeTa BbiCOTbI i-ro nosca)
h, - BbICOTA i-fO NOACA, CM.

B.3 BbluKucrneHne BMECTUMOCTH pe3sepByapa
B.3.1 BmectumocTb pesepsyapa V (H) , NpuBEaAEeHHY:

- K cTaHaapTHoi Temnepatype 15 °C BbiuMCNAIOT Mo hopmyne

V(H) =V;[1+ 206 (15-tr) |: (B.8)
- K cTaHaapTHon Temnepatype 20 °C sblMuUCNAIOT NO hopmyne

V(H) =V [1+2a¢ (20~ )], (B.9)

rae t.; — TemnepaTypa CTeHku pesepsyapa, NpuHuMaemas no Tabnuue A.2 (rpada 2);
Qe — KOIDDOUUMEHT NMHENHOTO PACLLIMPEHUs MaTepuana CTeHku pesepByapa, Ans CTanu NpUHUMAaloT 3Havenve: 12,5 - 10° 1/°C.

BHUUP — doununan ®ryn «BHAUM um.[1.1.MeHpeneesa» Crpanuuya 20 us 22



(,

B.4 MorpewHocTL onpeaeneHusi BMECTUMOCTH pe3epByapa

-

Mpepensi 4onyckaemoi NorpeLlHoCcT N3MepeHnii napameTpos pesepsyapa, NpuBeAeHb! B Tabnuue B.2.
Ta6nuuya B.2-MNpeaensl gonyckaeMmoi NOrpeLHoCT M3MEPEHWA NnapaMeTpoB pesepayapa

HavmeHoBaHwe napameTpa Mpeaenbl 4ONYCKaeMon NOrpeLlHOCT U3MEPEHNIA NapameTpoBs pesepsyapa

BHyTpeHHee ceuyeHve, % +0,13 i -
[nuHa pesepeyapa, % +0,15
KoopavHaTa To4kM namepeHus 6a3oBoi BbICOTbI, MM +3

Mpw cobrioaeHny, ykasaHHbix B Tabnuue B.2, npeaenos fonyckaemoit NorpeHocTy N3MepeHU, NOrPELLHOCTL OnpeaeneHns BMeCTUMOCTH
pesepsyapa HaxoauTca B npegenax: + 0,10%.

BHUWP - punuan eryn «BHUAM um.[1.U.MeHgeneesa» CtpaHuua 21 us 22
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