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MEXTIOCYOAPCTBEHHbIA CTAHOAPT

FocypapcTBeHHaa cuctema obecneyeHMsa egMHCTBaA U3MepeHun

F'MPU KINACCOBE;,Ea,F;,Fa, My, Mj_2, M3, M35 nMs

Yactb 1

MeTpOHOFM‘-IeCKVIe N TeXHN4YeckKue TPEGOBaHMf-I

State system for ensuring the uniformity of measurements. Weights of classes E;, Eo, F;, F3, M;,

M;_z, M3z, M2z and M5 . Part 1. Metrological and technical requirements

MKC 17.020
OKI142 7480

[ata BBegeHna 2012-07-01

MpeaucnoBue
Llenn, OCHOBHble MPUHUMMbLI U OCHOBHOW MOPSAOK MPOBeAeHUs paboT MO MEXrocyaapCTBEHHOW
ctaHgapTmsaumm yctaHosneHbl TOCT 1.0-92 "MexrocygapcTBeHHas cuctema ctaHgaptusaumm. OCHOBHble
nonoxennss un TOCT 1.2-2009 "MexrocygapcTBeHHass cucTema cTaHgapTusaumn. CrangapTbl
MEXroCy4apCTBEHHbIE, MpaBufla U pPeKOMeHZauMM Mo MEeXrocyJapCTBEHHOM craHgapTtu3auun. Npasuna
pa3paboTku, NPUHATUS, NPUMEHEHNSA, OOHOBMNEHNS N OTMEHbI"

CBeaeHuA o ctaHaapTe

1 TOAOIMOTOBJNIEH Texnuyeckum kommTeToM No  craHgaptm3aumm TK 310  "pubGopel
BecouaMepuTenbHble" 1 PedepanbHbIM rOCYyAapCTBEHHbIM YHUTapHLIM npegnpusatnem "Bcepoccuinckuin
Hay4HO-MCccneaoBaTenbCKUn WHCTUTYT MeTpororum uv. [.N.MeHgeneesa" (eryn "BHUM
um.[..MeHgeneeBa") Ha 0CHoBE COOCTBEHHOIO ay TEHTUYHOIO NEPEBOAA HA PYCCKUIA A3bIK MEXAYHAPOAHOM
pPEKOMEHOAUNM, YKa3aHHOW B NyHKTE 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErysimpoBaHuio U METPONorMm

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHgapTM3auum, MeTponorm u ceptudmkaumm
(npoTtokon oT 11 utoHst 2009 r. N 35)

3a NpuHSTUE NPOroyiocoBarny:

KpaTkoe HavMeHoBaHWe CTpaHbl Ko cTpaHbl CokpalleHHOe HaMMeHOBaHWE HaLMOHaNbHOro
no MK (MCO 3166) 004-97 no MK (MCO 3166) 004-97 opraHa no ctaHgapTusauum
AsepbarigxaH AZ AscTaHgapT
KasaxcTtaH KZ locctaHpapt Pecnybnuvkn KasaxctaH
KbipreiactaH KG KbipreisactaHgapt
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MonpgoBa MD Monpgosa-CtaHgapt
Poccuickaa ®eanepaums RU Pocctangapt

TamxukucTtaH TJ TapxukctaHgapT

YkpavHa UA [ocnoTtpebeTaHaapT YkpavHbl

(Monpaeka. NYC N 12-2015).
4 Tpukasom ®PefepanbHOrO areHTCTBa MO TEXHUYECKOMY PEryrMpoBaHWIO M MeTporormm oT 22
asrycta 2011 r. N 233-cT mexrocyaapcTBeHHbin ctangapt FTOCT OIML R 111-1-2009 BBeaeH B AencTBME B
KayecTBe HauunoHanbHoro ctaHgapta Poccuinckon ®egepaumm ¢ 1 nons 2012 .

5 HacTtoawmn ctaHgapT MOEHTUYEH NO OTHOLLEHWMIO K MexayHapogHow pekomeHgauun MO3M P
111-1:2004* "Mvpwn knaccos E;, Ea, F1, F2, My Mj_2, M2, Ma_s n M3 . YacTtb 1. MeTponornyeckme u
TexHnyeckne TpebosaHusa” (OIML R 111-1:2004 "Weights of classes E;, Eg, Fy, F2, My, Mj_2, M3,

Ma_3 and M=z . Part 1: Metrological and technical requirements")

* [loCTyn K MeXAyHapoaHbIM 1 3apyOexHbIM LOKyMEHTaM, YNOMSHYTbIM B TEKCTE, MOXHO MOMy4YuTb,
obpartmBLKnck B Cnyx0y nogaepxku nonb3oBarenen. - NpumevanHne narotoBntensa 6asbl JaHHbIX.

B cTaHgapT BHeCeHbl cneyoumne pegakumoHHbIE N3MEHEHUS:

- B pasfgen 2 BKIHOYEHbl AOMNOMHMUTESbHbIE MONOXEHUS, KOTOPbIE BbiAeNeHbl NyTeM 3aKNOYeHUs UX B
PaMK1 U3 TOHKUX NUHAN, @ MHopMaUMUS C 0B bACHEHEM NMPUYNH BKITHOYEHUS 3TUX MOSIOXKEHWUIA NpuBeaeHa B
yKasaHHOM pasaerne B BUae npumeYaHui;

- B pa3gen 15 BKNYEHbI JOMONHUTENBHBIE NMOMNOXEHWS, KOTOPbIE BblAENEHbl NyTEM 3aKINoYEHUS UX B
paMKnN U3 TOHKMX JIMHAK, @ MHAOPMaUns C OO bSCHEHNEM MPUYNH BKITIOYEHNS 3TUX MONOXEHNI NpMBeAeHa B
yKasaHHOM pasgerne B BUge npumMedaHui;

- N3MEHeHbl OTAenbHble dpasbl U CMNoBa, BbidereHHble B TekcTe kypcuBoM® (BMecTo "CepTudmkar
MO3M" npumeHeHbl "Ceudemenscmeo 06 ymeepxdeHuu murna", Tam, rge YMEeCTHO NOo CMbicny, -
"Onncanune Tuna" u 1.4.).

* B opurnHane 0603Ha4eHnsa u HOMepa CTaHOAapTOB M HOPMATUBHbLIX OOKYMEHTOB MpuUBOOATCA
00ObIYHbIM mpM¢)TOM. - I'Ipmmeanme narotoButens 6asbl 4aHHbIX.

Hactoswmin  cTaHOapT [OMOMHeH NPUNOXEHUSIMK, BBeAEHHbIMU AN yoobcTBa MOSb30BaHMS
CTaHOapTOM:

- npunoxeHnem JA "MeToguka noBepku rmpb", B KOTOPOM MpUBEAEHA MHOPMaUUs O MeTodax U
cpeacTBax NOBEPKX MMpb;

- npunoxexHmem b "MeToabl TOMHOro B3BeWMBaHNA", B KOTOPOM MNpUBELEHbl CBEAEHUS O MeTodax
TOYHOro B3BELLUVBAHUS;

- npunoxennem B "Mpumepbl onpegeneHns Macchl mMpb", B KOTOPOM MpUBELEHbI MPUMEpPBI pacyeTa
Macchl rmpb;

- npunoxeHvem A "Cxembl crimyeHns mpb 1 bopMy bl AMS BbIMUCIIEHUS X MacChbl NpY NogeKkagHou
kanubpoBke Habopa", B KOTOPOM MpuBeAeHbl cBeAeHNst 00 OCHOBHbBIX CXeMaXxX CIIMYEHUS Mmpb;

- npunoxennem [O0 "CBegeHns O COOTBETCTBMM CCbINIOYHBbIX MEXOYHAPOAHbIX [AOKYMEHTOB
CChINTOYHbIM HaUMOHanNbHbIM cTaHgapTam Poccuinckon ®enepauumn’.

I'Ile NnpuMeHeHnn HacToAlero craHgaptTa pekoMeHOyeTCcA WCNoNb30BaTb BMECTO CCbUIOYHbIX
MeXOyHapoAHbIX CTaHAapTOB COOTBETCTBYyWLUME MM HauMoOHallbHble CTaHOapThbl Poccuiickon Cbep,epau,mm,
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CBeAEHMA O KOTOPbIX MpUBeAeHbI B [OMOMHUTENBHOM npunioxeHun O1.
6 BBAMEH I"OCT 7328-2001

BHECEHA nonpaska*, onybnnkosaHHas B UYC N 12, 2015 rog

* CM. apnbik "MpumedaHms”.

MonpaBka BHeceHa n3rotoBmTenem 6asbl AaHHbIX
UHpopmayusi o esedeHuu 8 Oelicmeue (npekpawieHuu Jdelicmgus) Hacmoswie2o cmaHOapma u
UBMEHEeHUll K HeMy Ha meppumopuu yKasaHHbIX ebiwe eocydapcme rybriukyemcs 6 ykazamersisix
HayuoHarbHbIX cmaHOapmos, usdasaeMbix 8 3mux 2ocydapcmeax.

UHpopmayusi 06 uMeHeHusix K HacmosweMmy cmaHOapmy rnybriukyemcs 8 yKasamerie
"HauyuoHarnbHble cmaHOapmbl”, @ mekcm U3MeHeHUl - 8 UHQOpMaUUOHHbIX yKazamensx "HauuoHarnbHbie
cmaHdapmbi”. B crnydae rnepecmompa unu OmMMeEHbl Hacmosiue2o cmaHdapma coomeemcmeyrouas
uHgbopmauusi 6ydem ornybriukogaHa 8 UHGhOPMaUUOHHOM yKa3zamerne "HauuoHanbHbie cmaHOapmeb!”

MpeaucnoBue Kk MmexayHapoaHon pekomeHaauum MO3M MP 111-1:2004
MexgyHapogHas opraHu3auus 3akoHogatenoHon wmetporormm (MO3M) - BCeMMpHO UW3BECTHas
MEXMNpPaBUTENbLCTBEHHAA OpraHM3auuns, rMaBHOM LiENbl KOTOPON SABMSETCHA rapMOHM3aUMs NpeanmcaHuin K
cpeactBaM M3MEpeHUrM W MpaBuil  METPONIOrMYEeCKOro KOHTPONS, MPUMEHSIEMbIX —HaUMOHaNbHbIMU
METPONOrM4eckuMm criy>kbamm nnm CXoxumMu opraHmsauusammn ctpaH - yneHos MO3M.

[Ba ocHoBHbIX Buaa nybnukaumn MO3M:

- MexayHapogHast pekomeHgauus (MO3M MP) - ofpasel [OKYMEHTa, YCTaHaBfMBalOLLEro
TpeboOBaHWS K METPONOMMYECKUM XapaKTEPUCTUKAM KOHKPETHOrO CPEeACTBa WM3MEPEHUr, a TaKkke
onpegensitowero Metoabl U obopyaoBaHne AN NPOBEPKM COOTBETCTBUS XapaKTEPUCTUK YCTaHOBIEHHbIM
TpeboBaHusM. MocyaapcTsa - YneHbl MO3M fomkHbl NpuaepKuBaTbCs NMONMOXKEHWA pekoMeHaauUnmM B camon
OonblLUOW CTEeneHn, HAaCKOMNbKO 3TO BO3MOXHO;

- MexpgyHapogHein  gokymeHT (MO3M [0) - WHCMOPMAaUMOHHBLIN OOKYMEHT, CryXawui ans
rapMOHM3aLNN U COBEPLLEHCTBOBaHNSA paboThbl B cdhepe 3akoHO4aTeNbHOM METPOSIOrK.

MpoekTbl pekomeHaaumMn, JOKYMEHTOB U PyKOBOACTB NMOArOTaBMMBAIOTCA TEXHNYECKUMW KOMUTETaMM
N nogkoMmTeETaMu, B KOTOpble BXOAAT MpeacTtaeBuTenu crpaH - dneHoB MO3M. Ha koHcynbTauuoHHON
OCHOBE TaKke y4acTBYIOT onpederieHHble MeXOyHapoaHble W pervoHanbHble opraHusaumn. C uenbio
n3bexarb NpPoTMBOPeYMBbLIX TpeboBaHWN K CpedCcTBaM M3MEPEHWU YCTaHOBMEHbl B3aMMHbIe COrfalleHus
mexgy MO3M u Takumm opraHusaumsimm, kak MexayHapoaHas opraHu3aums no ctaHgaptusaumm (UMCO) n
MexgyHapoaHasi anektpoTtexHudeckas komucems (MOK). B pesynbraTte M3rotoBMTENM U MOMNb3oBaTenv
CPeAcTB  W3MEpeHW, ucCMbITaTenbHble nabopatopum W T.4. MOIYT MPUMEHSTb  OOHOBPEMEHHO
ny6nukaumamm* MO3M un aTux opraHn3aumi.

* TeKcT [IOKyMeHTa COOTBETCTBYET opuiMHany. 3aecbk U ganee. - MNpumevaHue nsrotosutens Gasbl
[JaHHbIX.

MexayHapoaHble pekoMeHdauMu, [OOKYMEHTbl, PyKOBOACTBA W OCHOBOMOMaralolme LOKYMEHTbI
n3galT Ha aHrmnuckoM sasblke (E), nepeBogdat Ha dppaHuysckui a3bik (F) n nogsepraloT nepnognyeckomy
nepecmoTpy.

Hactoswaa ny6mmkauns MO3M MP 111-1, usganua 2004 r., nogroToBrneHa TexHM4eckMm
nogkomutetoM TK 9/TK3 "Tvpn". OHa Obina ognobpeHa MexayHapogHbIM KOMUTETOM 3aKOHOOATENbHOM
MeTporormm st okoHdaTensHon nybrmkauum B 2004 r. MNMy6rmkaumm MO3M B dhopmaTte camnos PDF moryT
ObITb nonydyeHol ¢ canta MO3M. JononuutensHo uHdopmauns no nybrmkauuam MO3M moxeT bbb
nony4veHa B LWTab-KBapTMpPE OpraHn3auum:

Bureau International de Metrologie Legale

11, rue Turgot - 75009 Paris - France
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Telephone: 33 (0)1 48 78 12 82

Fax: 33 (0)1 42 82 17 27

E-mail: biml@oiml.org
Internet: www.oiml.org

O6wue nonoxeHus

1 Ha3Ha4yeHue
1.1 HacTosiwmin CcTaHOapT COLEPXWT  OCHOBHblE  TEXHMYECKMEe (OCHOBHble  dmsmdeckne
XapaKTEPUCTUKM) U MeTporornyeckne TpedboBaHus K rmpsim, UCNonb3yembIM:

- B Ka4eCTBe 3TalloHHbIX MMpb Afs MOBEPKN BECOB;
- B KA4eCTBe 3TaNOHHbIX MMpPb AN NOBEPKN UINN KarnmOpoBKM rMpb 6onee HA3KOro knacca TOYHOCTHU;
- B KadecTBe paboumnx rmpb COBMECTHO C BECAMM.

1.2 O6nactb NpUMeEHeHUsA

HacTtoswmin craHgapT pacnpocTpaHsaeTcs Ha TMpW, HOMMHAmbHblE 3HAYEHWS MacChl KOTOPbIX
coctasnsoT ot 1 Mr go 5000 kr, knaccos TouHocTM Ey, E2, Fy, F2, My, Mj_2, M2, Ma_3, M3,

1.3 MMHUManbHbINA KNacc TOYHOCTU TMPb

Knacc To4HOCTM Mpb (Jariee - Knacc), UICMoNb3yemblX B KaYE€CTBE 3TarloHHbIX 45151 MOBEPKM TMpb Unmn
BECOB, AOMKEH COOTBETCTBOBATb TPebOOBaHNAM CTaHOAPTOB MO NMOBEPKE I'Mpb 1 BECOB.

1.3.1 HasHa4yeHue rmpb

Knacc E i . lmpu, npegHasHayeHHble Onsi obecnevyeHns MNpOoCHeXnMBaAeMOCTM OT HaLMOHarbHbIX
3TaNoOHOB MaccChl (CO 3HAYEHNSIMM, MOSYYEHHBIMA OT MEXOYHapOAHOrO NPOTOTMMNA KulorpamMmma) K mpsm
knacca E; v 6onee Hu3koro. M'mpn nnu Habopekl rmpb knacca E;  JOmKHbI UMETb cepTudukaT o Kanmbposke
(ceudemernbcmeo o nosepke) (no 15.2.2.1).

Knacc E 7. lvpu, npegHasHadeHHble AN MOBEPKM WNu KanmbpoBkM mpb knacca Fi u gna
Ncnonb30BaHNsa C Becamu cneumansHoro knacca |. Mmpyn unmn Habopbl rpb knacca E 2 A0mKHbI MMETb
ceptTudmkat o kanubposke (ceudemenbcmgo o rosepke) (no 15.2.2.2). M'mpu nnn Habopbl Mpb knacca E g

MOryT ObITb MCMONb30BaHbl B Ka4ecTBe Mpb knacca E; npu ycnoBun yOoBreTBOpeHust TpeboBaHusM Mo
LLEpPOXOBATOCTM  MOBEPXHOCTU, MarHATHOA  BOCMPUMMYMBOCTM W OCTATOMHOA  HaMarHW4eHHOCTH,
npegbsaBnAsieMbM K mMpsm knacca Ej, v npy Hanmumm B nx ceptudmkate o Kanmbposke (CBMOETENBCTBE O
MoBepKe) COOTBETCTBYIOLLMX AaHHbIX, Kak yka3aHo B 15.2.2.1.

Knacc F . Mpu, npegHasHayeHHble ANS MOBEPKM MNU KanubpoBkM mpb knacca F 3 u gns
MCMONb30BaHMA C Becamu crieyunansHoro | 1 Bbicokoro |l Knaccos TOYHOCTY.

Knacc Fg. rl/lpl/l, npegHasHa4dYeHHble O51A NMOBEPKUN Uit KaJ'Il/I6pOBKI/I Mpb Krnacca TOYHOCTU M]_ n,

€CJin BO3MOXHO, Kilacca Mg. OHu Tarke npegHasHaveHbl Ana UCnofb3oBaHNA NP BaXKHbIX KOMMeEPYECKNUX

onepaumsax (Hanpumep, NP1 B3BELUMBAHWWN OparoLeHHbIX MEeTansioB U KaMHe) Ha Becax BbICOKOro Krnacca
ToyHocTwM Il.
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Knacc M. lupu, npegHasHavyeHHble Ans MOBEpKM WM kanmbposBku mpb knacca M o u ans
MCNonNb30BaHNS ¢ BeCaMu cpeaHero knacca TovHocTw lll.

Knacc M ;. lupn, npegHasHayeHHble ANs MOBEPKUM MMM KanmbBpoBku rmpb knacca Mz wn gns
NCMOMb30BaHMS B OOLLENPUHSITLIX KOMMEPYECKUX onepauusx n ¢ BecaMmmn cpegHero knacca TovHocTu lll.

Knacc Mz . N'mpu, npegHasHadeHHble ONs1 NCMOMNb30BaHMS C BECaMM CPEOHEro Kracca TOYHOCTU W,
Kak npaBuno, knacca to4HocTw ll.

Knaccbl Mj_2 v Moz . Tvpn ot 50 go 5000 kr 6onee HWU3KOro knacca TOYHOCTU, NpedHasHa4YeHHble
OIS UCMNONb30BaHMSA C BECaMU CpeAHEro knacca TodHocTty .

MpumeyaHune - MNorpeLHoCcTb TMpu, NCNOoMb3yemMon Ans NOBEPKM BECOB, He AOSKHA npeBbiwartb 1/3
npegenoBs AONyCKaemon MOrpellHoCT! CPeacTBa M3MepeHun. 3HadeHnuss npuBedeHbl B MyHkTe 3.7.1
mMexgyHapogHon pekomeHgaumm MO3M MP  76-1 [OILM* R 76-1 (manee - R 76-1)] "Bechl
HeaBTOMaTM4eckoro gencreus. Yactb 1. Metponormnyeckme n TexHmyeckme Tpedosanns. VicnbitaHna".

* TekcT OOKyMeHTa COOTBETCTBYET OpurnHany. - anMe‘-IaHI/Ie narotoBuTenst 6asbl OaHHbIX.

2 TepMUHbI U onpeaeneHus

TepMuHbl, UCMOMb30BaHHbIE B  HaCToOsLLEM CTaHdapTe, COOTBETCTBYOT MPUMBEAEHHbIM B
MexgyHapoaHOM crnoBape OCHOBOMoOnaralwmx TEepMUHOB B MeTponormm (M3ganve 1993 r.) [1] wn
MexagyHapoaHOM crioBape TepMUHOB B 3akoHogaTenbHon metponornn (nsganne 2000 r.) [2].

B HacTosilemM CTaHOdapTe npuMeHeHbl cneayruwmne TepMmnHbl C COOTBETCTBYHOLLMMIK onpeaerieHNnAMn:

2.1 knacc TouyHocTn (accuracy class): O6o3HayeHMe Knacca mMpu UM Habopa Mpb, OTBEYaLMX
onpeerneHHbIM  METPOSorM4YecknmM TpeGoBaHNSAM, MpegHa3HaYeHHbIX Ofisi BOCMPOM3BEOAEHUS 3HAYEHW
MacChbl C YKa3aHHOW MOrPEeLLHOCTbIO.

2.2 Becbl (balance): CpeacrtBo v3mMepeHun, npegHasHayeHHoe And oTrobpaxeHus pesyrnbTara
N3MepeHnsa Macchbl Tena B YCIOBUSX BO3OYLUHON cpeabl Yepes3 Curly TSHKeCTW, AEeNCTBYIOLLYIO Ha 9TO Teno, U
YYBCTBUTENbBHOE K BO34ENCTBUIO CrEYIOWNX CU:

F

. = mg - CUINbl TAXECTH;

- BbiTanKMBatoLWen cunbl BO34yXa, paBHOVI BeCy BbITECHEHHOIo BO3ayxa,

B
By =Vpae = ;-Dag

AJF BEPTUKaNbHONM COCTABMSHOLLEN MarHUTHOMO B3aMMOLENCTBUS MeXay ripeii u

F, =,'.:',|:|H_[[M +yH ) —seldMM WWNM BHEWHUM MarHWTHbIM rnonem, rae H v M - BekTopbl

¥ HaNPsPKEHHOCTU MarHUTHOTO MOMSi M HaMarHUYEHHOCTW; Z - BepTUKanbHas
[AeKapToBa KoopaMHaTa.

MpumedaHme - Ecnn marHuTHbIE BANSHAS npeHe6pe>|<V|M0 Manbl, T.€. OCTaToMHaA HaMarHW4eHHOCTb
Ad TMpn N marHMTHas BOCNPUMMYMBOCTL X OCTaTOYHO Marsbl, @ BeCbl rpagyupyoT ¢ NOMOLLBIO 3TalTOHHbLIX

'mMpb C M3BECTHOMN MacCcoun, TO BEChI MOryT ObITb MCMONb30BaHbI ANs onpeneneHna yCJ'IOBHOVI Maccbl #g .

2.3 kanubpoBka (calibration): CoBoOKynHOCTb onepauun, yCTaHaBNMBAOLWMX, MNpU COGNIOLEHUN
onpeaerneHHbIX YCroBUN, COOTHOLLIEHUST MeXay 3HaYeHVSIMM BEMWYUH, MOMYYEHHbIX C MOMOLLBIO OAHHOMo
cpeacTBa M3MEpPeHUIn Unn U3MEPUTENBHOM CUCTEMbI, UK 3HAYEHUSMW, NPeaCcTaBNeHHbIMM MaTepuarnbHon
Mepor WM obpasuoBbIM MaTepuanoMm, M COOTBETCTBYIOLMMM  3HAYEHWUSIMK, BOCMPOM3BOAVMbIMU
aTanoHamum.
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MpumeyaHus

1 PesynbTaT KanvbpoBkM NO3BOMSIET MO0 Npunucatb 3HAYEHUSI U3MEePSIEMbIX BEMNYMH MOKa3aHUSM
npubopa, NMbo onpenennTb NonpaBku ANs NnokasaHum.

2 KanuGpoBka MO3BONSIET ONpefenuTb Apyrue Bhnusiolme (akTopbl, OTHOCSLWMECs K obnacTtu
METPOrormu.

3 PesynbtaT kanubpoBkM MOXET ObiTb 3ahMKCUPOBaH B AOKYMEHTE, Ha3biBaeEMOM CEPTUUKATOM O
KanmbpoBke UM OTYETOM O KannbpoBKe.

2.3.1 ceptudmukar o kanmbposke (calibration certificate [report]): CepTudmkaT, BblgaBaeMbli TONbKO
YMNONTHOMOYEHHBIMU UINN aKKPEAMTOBaHHBIMK NabopaTopusaMmn u UKCUPYOLWLMIA pe3ynbTaTbl KarnmOpoBKy.

2.4 ceptucbukatr o6 yrBepxaeHum Tuna (certificate of conformity): [okymeHT, BbloaBaembin
YMNONMHOMOY€EHHBbIM HaLMOHamnbHbIM OpraHoM WM CBUAETENbCTBYOLWMIA O TOM, YTO AaHHas rvpsa unu Hadop
rMpb, NN nx obpasLbl COOTBETCTBYIOT TpebOBaHNSAM HACTOSILLEro cTaHaapTa.

2.5 KOHTponbHbIN 3TanoH (check standard): 3TanoH, ucnonb3yemslii NpM CTaTUCTUYECKOM KOHTpOse
ONS NOATBEPXKAEHUS TOTO, YTO 3TANOHbI, MPOLLECCHI M3MEPEHUIA U MX Pe3yNbTaTbl HAXOASTCS B AOMYCTUMbIX
CTaTUCTMYECKUX Npedenax.

2.6 cnuyeHne (comparison): OgvH M3 METOAOB Mepefavn €OuHWULbl, OCHOBaHHbLIA Ha CpPaBHEHUU
3Ha4YEeHNS U3MEPSIEMON BENMNYMHBI C U3BECTHBIM 3HAYEHNEM TOW XKE BENUYNHDI.

2.7 ycnoBHaa Macca [ycnoBHoe 3HauyeHMe Maccbl] [conventional mass (conventional value of
mass)]; ¥, : YCNoBHOe 3HayeHune pesynbTaTta B3BELUMBaHWSA B BO34yXe B COOTBETCTBUMM C [3] unmM macca

npeanonaraemMon rmpu € NMAOTHOCTLIO Marepuana @i , paBHon 8000 kr/m 3 KOTOopasd B BO3dyxe

NAOTHOCTLIO 2[j, paBHou 1,2 Kr/m= npu TemnepaType iy, paBHoi 20°C, TOYHO YpaBHOBELUNBAET AAHHYHO
MpI0 Maccon #: .

2.8 nnotHocTb BewecTtBa (density of body): Macca BeluecTBa #:, AeNneHHas Ha 3aHMMaeMbli UM
obbem [, B COOTBETCTBUM C (DOPMYIIOM

8= =
V -
2.9 HamarHnumuBaHue (magnetism): SdpexT, nopoxgaoLwmMn NpuTArMBaloLMe unn oTTankusaloLme
cunsbl.

2.9.1 MarHuTHbIN AuNONbHLIN MOMeHT (magnetic dipole moment); #23 : MNapameTp MarHUTHOro

avnons. HanpspkeHHOCTb MarHWTHOrO Mossl, FeHEPUPYEMOro MarHWTHbIM OMMoNieM, Tak e Kak M cuna,
OeicTByoWas mMexagy AUMornemM WU HamarHW4eHHbIM o6pasLoM, MPOMopLMOHanbHbl 3TOMY AWUMONbHOMY
MoOMeHTY. Cuna mexay aunonem 1 o6pasLom, UMMM MarHATHY0 BOCIPUUMYMBOCTb, NPOMOPLMOHanbHa
KBagpaTy 3TOro AMMoNbHOro MOMEHTA.

2.9.2 HanpsiXeHHOCTb MarHUTHoro nonsa (magnetic field strength); & : MarHuTHas cuna B kaxaon

TOYKE OKPY>KalOLLEero MnpOoCTPaHCTBA, MOpOoXOaemasl MarHUTHbIM MaTtepuarnoM, TakiM Kak MOCTOSIHHbBIN
MarHuT, UMn SMeKTPUYECKUMU LENsIMA.

2.9.3 marnuTHas cuna (megnetic force), 7, Py, Fy, A, Fu.., 2 : Cuna, peiicteylowan Ha
HaMarHWYeHHbI UM MarHUTOBOCMPUMMYMBLIA MaTEPUan Co CTOPOHbI MarHUTHBLIX NONEA.

2.9.4 marHuTHas npoHuuaemMocTb (magnetic permeability); i : CreneHb crnocoBHocTM cpefbl
N3MEeHSTb MarHUTHOe More.

2.9.5 marHuTHasi nNoOCTOfiIHHaA [MarHUTHas npPOHMUAeMOCTb Bakyymal [magnetic constant
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(magnetic permeability of vacuum)]; tip: BennuuHa, onpegensemas no gpopmyne

pg =4m 1077 HAZ.
2.9.6 marHuTHasa BocnpuuMymBOCTb [(volume) magnetic susceptibility]; X :

CreneHb cnocobHocTH cpeabl USMEHATb MarHMTHOE nose, CBA3aHHas ¢ MarHUTHOM MPOHULLAEMOCTbIO
H COOTHOLLUEHNEM

i=1+x

i

L
[A ;. - OTHOCUTENbHAs MarHUTHas NPOHNLIAEMOCTb fiy .

2.9.7 octato4yHas HaMmarHM4eHHocTb (permanent magnetization); jJ+ : MNapameTp, onpegensitowmn
MarHMTHOE COCTOSIHME MaTepuarnbHbIX TeS, TakX Kak rMpu, Npu OTCYTCTBAM BHELLHEro MarHUTHOro nons (B
obulem crnydae, HamarHM4MBaHME - 3TO BEKTOP, BEnMYMHA W HanpaBneHue KOTOporo HeobsizaTeribHO
MOCTOSIHHLI BHYTPU MaTepuana). HamarHndmBanue Tena nopoxgaeT HeO4HOPOOHOE MarHMTHoe norne B
NPOCTPaAHCTBE U TakiM 0Opa3oM MOXET MopoXaaTb MarHUTHble Cunbl, OEACTBYHOLIME HaA Jpyrue
marepuarnbl.

210 npepenbl AOonyckaeMoW MNOrpewHocTn (maximum permissible error); &gy vnn mpe

MakcumansHoe abcorntoTHoe 3HadeHue pa3HOCTN mexay yCJ'IOBHOVI Maccol M HOMWHamnbHbLIM 3HAYEHNEM
MaccChbl rmpu, onpegerndeMoe C NoMoOLLbH COOTBETCTBYHOLUMX 3TAJNIOHHbIX MTMPb.

2.11 napameTtp wepoxoBatoctu; napamerp R (R ; Rz ) (roughness parameter; R-parameter):

MapameTp, onucbiBatoWmMn Npocuib WepoxoBaTocTn obpasua, rme R ykasbiBaeT Ha TWMM OLEHMBAEMOro
npocunsa, B atom crnyvyae R obosHavaeT npodunb wepoxosatoctv. OueHvBaeMbli nNpodunb obpasua
MOXeT ObiTb BblpaXkeH 4vepe3 pasnuuHble TUnbl npoduns: npodunb wWwepoxoBaTtocT unn napameTtp R,
npodunnb BOMHUCTOCTM nnu napametp W no mexagyHapogHomy ctangapty [4].

2.12 rmpa ana onpepeneHusi YyBCTBUTeNbHOCTU (sensitivity weight): Tvps, ncnonsdyemasa ans
onpeneneHus YyBCTBUTENbHOCTU BecoB {B cooTBeTcTBUM C T.4.1 mexayHapogHon pekomeHpauum MO3M
MP 76-1 [OILM R 76-1 (ganee - R76-1)] "Becbl HeaBTOMaTn4eckoro gencteums. Yactb 1. MeTtponormnyeckue
N TexHn4yeckme TpeboBaHus. VcnbiTanns"}.

2.13 Habop rmupb (set of weights or weight set). Cepus wnm rpynna mpb, Kak npaBunio
NnpencTaBrieHHbIX B OYTNSPE M PACMONOXEHHLIX B TakOM MOpsiAKe, KOTOPLIN MO3BOMSET BOCMPON3BOAUTL
BCE Harpys3w B AvanasoHe OT MacChbl TMpy C HaMMEHBLUMM HOMUHASbHLIM 3HAa4YE€HWEM [0 CyMMbl MacC BCEX
Mpb C LIAroM, paBHbIM HaUMEHbLLLEMY HOMWHANbHOMY 3HAaYeHW0 Macchbl Mpn n3 cepun. TMpu SOMKHbBI
MMETb CXOAHblIE METPONOrMYECKNe XapaKTEPUCTUKA M OOUNHAKOBbIE UMW pa3Hble HOMUHAmbHbIE 3HAYEHUS
cornacHo 4.3 1 OTHOCMTbLCS K OQHOMY M TOMY K€ KIacCy TOYHOCTM.

2.14 Temnepartypa (temperature); f: Temnepatypa B rpagycax Llenbcus, ceazaHHas ¢ abcomtoTHoM

TEPMOANHAMUYECKON  TemnepaTypHOW  LIKanoW, HasbiBaemon wkanon KenbBuHa, opmynon
F=T-27315,

2.15 ucnbiTaHue (test): TexHMyeckas onepauus, 3aknovarLLascs B onpeaeneny ogHom unm 6onee
XapaKTEPUCTUKA UM OYHKUMW OaHHOTO MPOAyKTa, Martepuana, obopyaoBaHMs, opraHvMamMa, oM3nyeckoro
SBNEHWs, npouecca UM ycrym B COOTBETCTBMM C oOnpegeneHHon metogukon (B cootBeTcTBum ¢ 13.1
pykoBoacTBa [9]).

2.16 ncnbityemas rmps (test weight); #2; : M'mps, koTopas gomkHa ObITb NCMNbITaHA B COOTBETCTBUM C
HaCTOSALIUM CTaHOapPTOM.
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217 man (type): OnpegeneHHas mogenb Mpb MM Habopa rMpb, AN KOTOPOro yCTaHOBMEHO ee
COOTBETCTBME NPEAbSBISEMbIM TPEOOBAHUSAM.

2.17.1 ucnbiTaHMe B UenfAx yTBepxaeHus tuna (type evaluation): O6si3aTenbHble MCnbiTaHWe
obpasuoB mpb nnn Habopa Mpb, 0bNacTe NPUMEHEHMST KOTOPbIX HaxoaMTcs B cdepe rocygapCTBEHHOIO
perynvmpoBaHus, B Lensax yTBepXOeHNS Tuna Ha COOTBETCTBME HACTOsLLEMY CTaHAapTy.

2.17.2 ytBepxpaeHue Tuna (type approval): [Npouecc NpHATUA peLleHnst YNONHOMOYEHHbIM OpraHoMm
Ha OCHOBaHWM pPacCMOTPEHWs MNPOTOKONa WCNbITaHWA Tna And Tuna mpb WM Habopa rupe ©
npodeccuoHanbHoe CyXdeHne O TOM, YTO TN COOTBETCTBYET 06s3arenbHbiM TpeboBaHNAM HACTOSILLErO
cTaHgapTa A5 3aKOHHOro NPUMEHEHNS.

2.18 noBepka (verification): YctaHoBneHne opzaHoMm eocydapCcmeeHHOU Memposio2Uu4eCcKoUl CriyKobl
(unu Opyeum ogpuyuanbHO YrOTHOMOYEHHbIM Op2aHOM, op2aHu3auyuel) NPUrogHOCTU MpPb K NPUMEHEHUIO
Ha OCHOBaHUM 3KCMEPUMEHTArNbHO ONpenensieMbiXx METPONOrMYECKNX XapakTEPUCTUK U NOOATBEPXKOEHUS UX
COOTBETCTBUNSA 00si3aTenbHbiM TpeboBaHMAM HacTosiwero craHgaprta. [loBepka BkodaeT B cebs Kak
NPOBEPKY, TaK 1 knenmeHne. [BasTo B cokpalleHHom Buae 13 crioeaps [2] (cTatbun 2.4 n 2.13).]

2.18.1 nepBu4Hasa noBepka (initial verification): Pag ncnbmaHuin MeTponormyeckx xapakrepucTuk
UM BU3yarnbHbIX NMPOBEPOK, BLIMOMHAEMbIX Mepes BBOAOM MMpU B IKCrUyaTauumio, C LIEMblo OnpenennTb,
COOTBETCTBYIOT M TP MNN HAabop Mpb AaHHOMY TWMY U MpaBuUiiaM U HAaXoOATCs M UX METPOSornyeckme
XapaKTepuCcTUKM B Npedenax, AONyCTUMbIX NSl NepBUYHON noBepku. Ecim rmpn unmn Habop rmpb npoxoasaT
BCE WCMbITAHMS U MPOBEPKU, TO MPU3HAIOT MX 3aKOHHbIV XapakTep, YTO NOATBEPXKAAKT KNeAMEHNeM n/mnmm
Bblgadern cBUAETENbCTBA O NMOBEPKE.

2.18.2 nepuoguyeckasi MNoBepKa; WHCMEKUMOHHAsA TMoOBepKa B Mnpouecce 3Kcnsiyataumu
(subsequent verification; in-service inspection): Pag wcnbmaHuin M BU3yarnbHbIX MNPOBEPOK, Takke
NPOBOAMMbIX odmumanbHbIM NpeacTaBATENEM CryXObl 3akoHoA4ATENbHOM METPONOrMn (MHCNEKTOPOM) ANis
YCTaHOBMNEHUS TOro, MPOAOIKAT N MpK n/mnm Habop Mpb, HaxogsWMecs B JKCnfyaTaumm HEKOTopoe
BpeMs C MOMEHTa npegbidylies MNOBEepKM, COOTBETCTBOBATb MM BHOBb COOTBETCTBYIOT MNpaBuiiam, U
COXPaHSIOT NI OHN CBOW METPOSOrMYeckne XxapakTepnucTuki B TpebyemMbix npegenax.

Mpumeyarne - Ecnn rmpn n/mnm Habop rmpb NPOXoOAT BCE UCMbITAHUS M MPOBEPKN, UX 3aKOHHbLIN
Xapaktep nubo NOATBEpPXOaltT, NMMOO BHOBb YCTaHABIMBAKOT KMNEVMEHWeM Wunu Bbigaden ceptudmkara
MOBEPKN.

2.19 rmpsa (weight): MaTtepunanbHas mepa maccbl, HopMupyemasi No M3NYECKUM U METPOSTOTNYECKAM
Xapaktepuctikam: copme, pa3vepam, matepuany, KayectBy MOBEPXHOCTUW, HOMWHANbHOMY 3HaYEHWIO,
NMOTHOCTW, MarHUTHLIM CBOMCTBaM U Npegeriam AonyckaeMon NorpeLlHoCcTy.

2.20 Bec Tena (weitght of body); Fg : Cuna TsKecTH, C KOTOpoK Teno nputamBaeTcs 3emnein. "Bec”

O3Ha4aeT KOfMYecTBO OOHOW N TON Xe npupoabl B BUAE CUNbl: BEC Tena eCTb nponseeneHne ero MmaccCbl 1
YCKOPEHNA CUIbl TAXECTU.

2.21 macca rupum (real mass); #2: Macca rvpu, 3HadeHne KOTOPOW MOMyYeHO C y4YeToM hakTudecKkon
NAOTHOCTU MaTepuana rmpy 1 akTUYEeCKOoN MIOTHOCTY BO34YyXa HA MOMEHT U3MEPEHUIA.

2.22 xkomnapartop Maccbl (mass comparator): CpeacTBo cpaBHeHUs, NpegHa3HavYeHHoe ANS CriM4eHns
rMpb.

2.23 nopekagHas kanubpoBka Habopa rupb: OnpegeneHne 3Ha4YeHUMss Maccbl TMPb METOAOM
COBOKYMHbIX W3MEpPeHU (MeToaoM CIMYEHUA C 3TaroHHOW TMpen CyMMbl TMpb nposepsieMoro Habopa,
COOTBETCTBYIOLUMX €M MO Macce, W MOCNEAYIOWMX CIANYEHUIA PasnWYHbIX KOMOWHaUWWA TMpb U BblYMCNEHNS
3Ha4YeHV MaccChbl KaXXO0W rvpy MyTEM PeLLUEeHUss CUCTEMbl yPaBHEHWIA).

I'Ipmmeanme - IE'.OI'IOJ'IHI/ITeJ'IbHI:Ie onpepeneHna npumeeneHbl ANAd OOHO3HAYHOro pacKkpbIiTUA TEPMUHOB,
npuMeHAeMbIX B HAacTosAlleM CcTaHaapTe.
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3 O603HaueHun

B HacTosilem cTaHgapTe NpMMEHEHbI 0603HaveHus, npmBeneHHble B cne,u,yrou.l,eﬁ Tabnuue:

Tabnuua
Ob6o3HavyeHune Eannnua Onpenenenve
A M2 Mnowaab
ra Tn MarHuTHasa uHaykuus B cpege
BE Tn MokasaHne rayccmeTpa OKpy»KatoLlero marHutHoro nons 6es rupu
BIZI ™ MarHutHaa nHoykums B Bakyyme
i - MonpaBka Ha AeNCTBME BbITANKMBAIOLLEA CUIbl BO34yXa
i - MonpaBka Ha [encTBME BbITANKMBaKWLIEN CUMbl Bo3gyxa AMfs MNIOTHOCTU
a BO34yXa BO BpeMsi LIKKNa B3BELUMBAHMSA B BO3OyXe
i o - MonpaBka Ha p[encTsmMe BbITAnNKMBaKWOLWEA CuUnbl BO3gyXa Ans MIOTHOCTU
BO3/yXa BO BpeMsi LiKKIa B3BELLUMBAHMS B XXUOKOCTU
i - MonpaBka Ha oelCTBME BbITanKMBaOLWEW CUMbl BO3AyXa A8 MAOTHOCTU TvpK
& Ons onpefenexHns YyBCTBUTENBHOCTH
I Kr PasHOCTb MoOkasaHWii BECOB MeXAy MWHMMalnbHbIM M MakCUMarnbHbIM
3HAYEHMSIMM NPU UCMbITAHUM HA HELLEHTPANbHOE MONOXKEHNE Harpy3ku
4 Kr [encTButenbHbIN MHTEPBaN LUKasbl
Fl H CpegHee 3HaveHWe Cunbl, PaCCYUTAHHOE C WCMOSb30OBAHUEM CpeaHEero
NM3MEHEHNSI MacCbl Ha kOMNapaTope Macchbl AN NepPBOro psiaa NnokasaHum
FE H CpenHee 3HaveHVe Cunbl, PaCCYUTaHHOE C WCMOMb30BaHUEM CpeaHero
M3MEHEHNs1 MacChbl HA KOMNapaTope MaccChbl ANs BTOPOro psiaa nokasaHum
F H CpegHsas cuna, 06ycnosneHHas MarHUTHON BOCTNPUMMYUBOCTbIO
a
Fb H CpenHsist cuna, ucnornb3yemasi Ans HamarHM4MBaHms
Fg H Cuna TaxkecTtun
7 H MakcumanbHasa cuna gnst pacyeta MarHATHON BOCMPUMMYMBOCTHU
Fz H MaruuTHas cuna, AencTBylolas Mexay KOMnapaTtopoM Macchbl U rMpen B
BEPTMKANbHOM HanpaBneHUn U no ocu I
g mec—2 YcKkopeHve cBo60oaHOro nageHvst
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h MM unum  (BbicoTa
H Am —1 HanpspkeHHOCTb MarHWTHOro nors
HEE Awm -l BepTukanbHasa cocTaBnstolwas HanpsixkeHHOCTU MarHUTHOro nons 3emnu
By % OTHocuTenbHas BNaXHOCTb
Fivi Kr PasHocTb Mexay mnokasaHusMM MacC MUCMbITyeMOM W 3TanoHHOW TUpb,
Nony4eHHbIMN Ha Becax, rae A = ft - fr
A Kr PasHoCTb Mexay nokasaHusMM MacC B BO34YyXe WUCMbITYEMOW U 3TarnOHHOMN
a
rMpb, NONyYEeHHbIMK Ha Becax, rae ﬁfa = fta - fm
M fl Kr PasHoCTb MoKa3aHM B XWOKOCTW, MOMYYeHHbIX Ha Becax, rae
Ay =1y~ iy
I Kr [Moka3aHune BecoB (OeneHve LKarbl)
7 - "eomeTpuyecknin NoNpaBoOYHbLIN MHOXUTENL MO [6]
a
fh - "eomeTpuyecknin NoNpaBoYHbIN MHOXUTENL MO [6]
7 a - MokasaHne BecoB ANSA pasHULbl HA BbITECHEHHYO XXWAKOCTb
fl - MokasaHne BecoB ANd cocyaa 1 CoaepXallencs B HEM XUAKOCTU
fl+t - MokazaHne BeCOB AN XMUOKOCTU U TMpKW, COAEPXKaLLMXCH B cocyae
ft - MokasaHne BeCoB ANS UCMbITYEMOM rMpu B BO3ayXxe (Nocne TapupoBaHus)
a
ftl - MokasaHne BeCOB AN UCMbITYEMOM rMpU B XWAKOCTY (NMOCne TapupoBaHus)
¥ - MoacTpoYHbIN CMMBON AN YWCMa UCMbITYEMbIX Mpb WAW 4Yucna cepui
n3MepeHnn
k - KoathpyumeHT pacluMpeHusi, Kkak npaBuro, WCMOMb3YyT j = 2 pu
dosepumenbHol eepossimHocmu 0,95 ( j = 3 npu 0osepumersnbHOU
sepossimHocmu 0,99) [7]
e Kr Macca TBepgoro Tena (rups)
M A-m~1 OcTato4Hasa HaMarHMYeHHOCTb (CM. TaKxe P'*EIM )
Mv Kr-Monb —1 MonspHasa macca Bogbl [no cdopmyne E.1 (npunoxenue E)]
Ma KF'MOJ'Ib_l MonsipHaa macca cyxoro Bo3gyxa

E

Kr

YcnosHas macca rmpu
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Kr

YcnoBHas macca 3TanoHHOW rvpuv

ml:l’
My Kr YcrnoBHasi Macca UCNbITYEMON rvpu
; Kr CpepHee 3HayeHvie pesyrnbTara M3MepeHUii pa3HOCTW Macc CNnYaembiX rmpb
iz
g A 2 MarHuTHbI MOMEHT (MarHWTOB, MCMONb3yeMbIX AN U3MEPEHUs MarHWTHOMN
BOCMPUMMYNBOCTN)
g Kr Macca, HoM1HarnbHoe 3HavyeHne Macchbl rupu (Hanpumep, 1 kr)
1 Kr Macca aTanoHHON rupu, UCMONb3yeMon ANA CANYEHUI C UCTLITYEMOWN rMpen,
! npuyemM obe HaxoOsTCs B BO3AYXE UMM NMOTPYXeHbl B XXUAKOCTb
a1 Kr Macca aTanoHHON rMpu, NCMOMNb3yeMOW ANS CMUYEHUS C UCMbITYEMON TMpen,
1 npuyemM obe HaxodsTCs B BO3AyXe
iy K Macca kOMOWMHaUMWM STanoHHbIX TUPb, WUCMOMNb3YEMbIX AN CAUYEHUS C
L UCMbITYEMOW TMPEN, NpUYeM 3TarnoHbl HAXOAATCA B BO34yxe, a UCMbITyemasi
rMpsi - B XXMOKOCTH
1 Kr Macca rvupu, ncnonb3dyemon aAns onpegeneHust YyBCTBUTENbHOCTH
5
2y Kr Macca ncnbiTyemon rupu
e Kr Macca rvpu B Bo3gyxe
g Kr Macca rvpv B XnugKkocTu
e K PasHocTb Macc, kak NpaBuno, Mexay UCMbITYEMOW 1 3TanoHHON rMpsiMu
_f Kr CpenHee 3HaudeHVe psifa M3MEPEHUN, COCTaBMASAKWMUX YUCNO WAEHTUYHbIX
UUKMOB B3BELUMBAHWSA, WM  YUCIIO CEpUN, MWMeLMX npubnusntensHo
OAMHaKoBOE CpefHee KBagpaTU4ECKOe OTKIIOHEHWE
Mu: Kr PesynbTar usmepeHns pasHOCTW yCINOBHbIX MAacC CriM4aemMblX rmpb
M - Yucno ymknoB cnndennnd; i =1, ..., &
P Mawnn rMa |Oaenenve
P Ma [laBneHve HacbILEHHOro Napa BnakHoro Bo3ayxa
=
E Ix/(monb-K) |MonsipHasa ra3oBasi NOCTOsiIHHaA
Ra MKM CpegaHsisi BbicoTa npocuns wepoxosatocTu (E. - napameTp LW epoxoBaToCTH)
(no pasgeny 11)
Rz MKM MakcumanbHasi BbicOTa npodcuns wepoxosatoctu ( E - napametp
LepoxoBartocTu) (no pasgeny 11)
r - [oacTpOYHbIM CUMBON A1 3TANOHHON rnpu
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& Kr CpepHee kBagpaTU4eCcKoe OTKITOHEHWE
s - MopcTpoYHbI CUMBON ANSA TMpY AN onpeieneHns YyBCTBUTENbHOCTH
T K TepmogvHamuyeckas Temnepartypa no MexayHapogHon TemnepaTypHOr
wkane 1990 (MTLL-90)
t - MoacTpoYHbI CUMBOM ANSA UCMBITYEMON rmpu
o
£ C Temnepatypa B rpagycax Lienbcus, rge £ =1 — 273,15
Erof °C HopmanbHas Temnepatypa
i7 Kr HeonpegeneHHOCTb, paclumMpeHHas HeonpeaeneHHoOCTb
i Kr HeonpegeneHHoCTb, cTaH4apTHast HEOMPEAEeNeHHOCTb
K HeonpeneneHHOCTb 3TaNoHHOW rvpuy
”(mr:' pen p
1y, Kr CraHpgapTHas HeonpeaeneHHoCTb OnpeaeneHus nonpaBku Ha [eUcTBue
BbITarkuBatoLLEen Curnbl BO3gyxa
1y, Kr HeonpeneneHHocTb, 06ycnoBneHHas Becamu
a
(_) Kr CyMmapHasi cTaHgapTHasa HeonpeaeneHHocTb paboThl BECOB
S AT
i, Kr CyMmapHasi cTaHgapTHasa HeonpeaeneHHOCTb
24 KK HeonpegeneHHocTb, 06yCrnoBneHHas AUCKPETHOCTLIO KoMMapaTopa
ug K HeonpegeneHHoCTb, 06yCNoOBNEHHas HeLeHTparnbHbIM MONOXEHUEM Harpy3Ku
Ha rpysonpuemHon nnatdopme
Bt Kr HeonpepgeneHHocTb, 06ycroBrneHHas HeCTabunbHOCTBIO 3TaNOHHOW TypK
s
£ K HeonpegeneHHocTb, 06yCrnoBreHHas MarHeTM3MOM
ma
i K HeonpegeneHHocTb, 06yCnoBneHHas Y4yBCTBUMTENBHOCTLIO KOMNapaTopa
5
i Kr HeonpegeneHHocTb, 06yCcrnoBreHHas NpoL.eCcCoM B3BELUVBaAHUS
w
¥ w3 O6wbem TBepgoro Tena (rvpu)
Vrlz' w3 O6beM i - 3TaANOHHOW rMpU U3 KOMOGUHaLMKU T1pb
xy - MonspHasa gons BogaHoro napa
i - KoadpurumneHT cxmmaemoctu
MM PaccTosHne oT Bepxa rupu o LeHTpa martuta [pucyHok B.1 (npunoxenve B)]
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ZIZI MM PacctosHMe oOT uUeHTpa MarHuta [0 OCHOBaHusA ruvpu [pucyHok B.1
(npynoxexue B)]
Dy Krem—3 [MnoTHOCTL BNaXHoro Bosayxa
Faly Kr-m—3 HopmanbHas nnoTHOCTbL BO3ayxa, paBHas 1,2 kr/m -3
Oy Kr-m ™ IMNOTHOCTL 3TANOHHON TMPY Maccomn #iy
D ra Kr-m =3 MNOTHOCTL 3TANOHHON PN MacCon #Hyy
& ref Kr-m = EnuvHas ycnosHasa nnoTHOCTL Matepuana rupb (8000 Kr-m = )
&1 Kr-m =3 MNOTHOCTL 3TANOHHON PN C Maccomn
Oe KM= MNoTHOCTB rMpu, NCNonb3yemoWn s onpeaeneHns YyBCTBUTENbHOCTU
04 KF-M =3 [MNOTHOCTL UCMLITYEMOW rMpn
Py kr-m—3 MnotHocTb cnnaea (% )
Py krem—3 MnotHocTk cnnaea (¥ )
disma f g - Mpenensl gonyckaemoi 0THOCUTENbHOW NOrPELHOCTN AN MMpb
H H-A—2 MarHuTHast NpoHULLaeMoCTb
My ) OTHocHTENbHAasA MarHUTHasi NPoOHMLaeMocTb (£ ! Ho)
“o H-A—2 MarnutHas MoCTOsiHHasA (MarHuTHas NPOHNLAEeMOCTb BaKyyma),
pg =4 1077 HA2
B A Tn OcTartoyHas MarHnTHas MHAYKLMS, 06yCrnoBneHHas HaMarHU4eHHOCTbIO T1py
X - (O6bemMHas) MarHUTHas BOCNPUMMYMBOCTb

4 EAVHWLbI N3MEPEeHN U HOMUHanNbHbIe 3HA4YeHUs Maccbl M’Mpb
4.1 EQUHNLbI U3MepeHUn

MpumeHsaeMble eanHULIBI U3SMEPEHNNA:

- MunaMrpamm (Mr), rpamm (r) U kunorpamm (kr) Ang maccel;
- KMrorpamm Ha Kybuyeckuii MeTp A5 MAOTHOCTU (Kr-M‘3 ).

4.2 HomuHanbHbIe 3Ha4YeHuA

HomuHanbHble 3Ha4YeHUs Macchl Mpb B KMMOrpaMMax [OrkHbl COOTBETCTBOBATL YrieHam YMCIOBOro
paga 1-10",2:10", 510", roe # - Uernoe NONOXNTENbHOE UK OTPULATENIBHOE YMCIIO, UIN HYIb.
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4.3 NocnepoBaTeNbHOCTb HOMUHaNbHbIX 3HA4Y€HUM Maccbl N'Mpb

4.3.1 Habop rmpb MOXeT COCTOSATb U3 Mpb, 0OpasyoLLMX OAHY UM HECKOMNbKO AeKa HOMUHAabHbIX
3HayeHun maccbl. CocTaB KaKOoW Oekadbl AOMMKEeH COOTBETCTBOBaTb OOHOMY M3 CIEAYHLMX YWUCIOBbIX
psOoB:

(1; 1; 2; 5)-10" «r;
(1;1;1; 2, 5)-10" «r;
(1; 2; 2; 5)-10" «r;
(1;1;2; 2; 5)-10™ «r,

rae # - uenoe nonoxmtenbHoe Unn oTpuuarternibHoe YMCno, Uin Hynb.

4.3.2 Habop Mpb MOXET TakKe COCTOSTb M3 HECKONbKAX MPb OOHOrO HOMWHAMNBHOMO 3HAYeHWsI
maccbl (Hanpumep, 10 WT. unM uneHoB Habopa, NpuMYeM Kaxgas LWTyka unvM uneH Habopa umeer

HOMMHarnbHoe 3HayeHne maccbl 510" «r).

MeTponoruyeckue TpeboBaHus

5 Mpepenbl gonyckaeMoun NOrpeLwwHoCcT nNpu noBepke
5.1 pepenbl AOonyckaeMoWM MNOrpewHOCTM NpU  MNEepBUYHOW, MNEepPUOQUYECKON WIn
MHCNEKLMOHHOW NoBepKe B NpoLecce aKcnyaTauum

5.1.1 MNpepenbl gonyckaemMon NOrpeLHocTy

Mpenenbl Jonyckaemowm MOrpeLlHoOCT! NpU NEPBUYHON NOBEpPKE OTAENbHbIX MMpb, NPUBEAEHHLIE B
Tabnuue 1, OTHOCATCS K YyCITOBHOW Macce.

5.1.2 MNMpegenbl gonyckaeMomn NOrpeLlHOCT! TMpb NP1 NEPUOONYECKON MUITM MHCMEKUMOHHON NOBEPKE B
npouecce aKcnyarauMum OCTaBfeHbl Ha YCMOTPEHME Kaxgoro rocygapctBa. OpgHako ecnu npegensl
J0NyCKaeMOoln MOrpeLlHOCTU Mpb MPEBbLIIAT 3HAYEHUs!, NMpUBEAEHHbIE B Tabnmue 1, TO rMpy He MOryT
COOTBETCTBOBATb Knaccam, yCTaHOBMEHHbIM HAacTOSALWMM CTaHOapTOM.

5.2 PacwumpeHHasa HeonpeaeneHHOCTb

[nsa kaxxgoi mMpy paclunMpeHHas HeonpeaeneHHocTb 17 Npu ¢ = 2 YCMNOBHOW Macchl JOMKHa ObIThb He
Gornee ogHoOl TPETU NpeaenoB AOMyCKaeMol NOTPELLHOCTU, NpuBeAeHHo B Tabnvue 1.

P13 8m. (5.2-1)
Tabnuua 1 - MNpegenbl 4onyckaeMon NOrPeLHOCTU Tpb  + iy
B munnurpammax
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HoraHHANL- Knacs ripk
HOS 3HA-
HEHHe F F M M M M M
Macchl E"| EQ 1 2 11 12 b 23 13
rups'!
5000 wr 25000 g0000 250000 500000 ( 800000 | 1600000 | 2500000
2000 wr 10000 30000 100000 200000 | 300000 G00000 1000000
1000 wr 1600 5000 16000 50000 100000 | 160000 300000 500000
00 wr 800 2500 8000 25000 50000 80000 160000 250000
200 wr 300 1000 3000 10000 20000 30000 Ggo00o0 100000
100 wr 160 500 1600 5000 10000 16000 30000 50000
50 wr 25 80 250 g00 2500 5000 000 16000 25000
20 wr 10 30 100 300 1000 3000 10000
10 wr 5,0 16 a0 160 500 1600 5000
5 Kr 2.5 8,0 25 g0 250 800 2500
2 Hr 1,0 30 10 30 100 300 1000
1ur 0,5 16 5.0 16 50 160 500
BOO r 0,25 0.8 2.5 8,0 25 80 250
200 r 0,10 0,3 1,0 3,0 10 30 100
100 r 0,05 0,16 0.5 1,6 5.0 16 a0
50 1 0,03 0,10 03 1,0 3.0 10 30
20r 0,025 0,08 0,25 0,8 2.5 8,0 25
107 0,020 0,06 0,20 0,6 2.0 6,0 20
&r 0,016 0,05 0,16 0.5 1,6 50 16
T 0,012 0,04 012 0,4 12 40 12
1r 0,010 0,03 010 0,3 1,0 3,0 10
500 war 0,008 0,025 0,08 0,25 0.8 2.6
200 mar 0,006 0,020 0,06 0,20 0.6 2.0
100 mr 0,005 | 0,016 0,05 0,16 0,5 16
&0 nar 0,004 0012 0,04 012 0.4
20 nar 0,003 0,010 0,03 010 0.3
10 nar 0,003 0,008 0,028 0,08 0,25
5 mr 0,003 | 0,006 0,020 0,06 0,20
2 Mr 0,003 | 0,006 0,020 0,06 0,20
1 mr 0,003 0,008 0,020 0,06 0,20
T} HOMWMHENEHEIE IHEYEHWA MECCE THPE YVEASRIBRT HAMBONBWYID M HAMMEHBLWYI HOMMHENEHYID MAECCY, A0y
CTHMYIO B NMIOBOM KNACCE, & TAKe NPeasnsl A0MYCKEEMON NOrPeLLHOCTH, KOTOPRE HE OOMMHE PECcNpPOCTPEHATECH
Ha GONee BLICOKME MNW HWIKME 3HEYEHWA. HanpuMep, MUHMMANEHOS HOMWHENEHOE 3HAYEHWE MACCH ANA TMpW
knacca My pasno 100 Mr, B TO BPEMA KaK MEKCHMMANEHOE 3HadeHne paeHo 5000 s Mipa HOMMHaNEHOR Maccol
50 mr ve ByneT NpUHATE KaK MpA knacca Mo COMMacHo HACTORLWLEMY CTAHAAPTY, 8 BMECTO STOM OHE A0MKHE COOTBET-
CTBOBATE NPEdenamM AOMyCKAaeMoRn NOrPeWHOCT ¥ ApYTiM TpeboBaHnAM Ans knacca M, (Hanpumep, dopme i
MEPKAPOEKE ) ANA 3TOM KNECEE TOUHOCTM MMpe. B NPOTHEHOM CIYYEE MMPI0 HE CUMTEINT COOTEETCTEYIOWER HACTOALLE
MY CTaHAAPTY.

5.3 YcnoBHaa macca
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5.3.1 YcnosHas macca rmpb #i, (onpegeneHHass C paclMpEeHHON HeomnpeaeneHHocTblo [f B

COOTBETCTBUM C 5.2) He AOMKHa OTNMYaTLCS OT CBOEro HOMUHAMBHOIO 3Ha4YeHUsl #2; Goree YeM Ha npegen
[OMyCKaeMOW MOrpeLLHOCTM &z MUHYC paclLMpeHHast HeornpeaerneHHOCTb:

mag — (O — L) Sy, S (B U (5.3-1)

5.3.2 ina mpb knaccoB E; v E3, Bcerga conpooxaaemMbix ceptudukatamu (ceudemeriscmeamu), B
KOTOpPbIX NPUBEAEHbI COOTBETCTBYHOLUME AaHHble (B COOTBETCTBUMM C 15.2.1), OTKIOHEHME OT HOMMHAMNbHOIO
3HAYEHNS #. ~ #Hj JOIMKHO ObITb YY4TEHO Nonb3oBaTeneMm.

TexHu4eckmne TpedboBaHUs
6 Popma
6.1 O6wwme TpebGoBaHuUsA
6.1.1 TMpn OOMKHBbI MMETb NPOCTYID FEOMETPUYECKYIO DOPMY, HECIOXHYIO Anst U3rotoBneHua. Mmpum
He [OIMKHbI MMETb OCTPbIX KPaeB MIM YrroB, YTOObl NPenoTBpPaTUTb MX U3HOC, U HE OOSMKHbI MMETb SIBHO

BblpaXXeHHbIX BNaguH, YTOObI npegoTBpaTtuTb CKOMsieHne rpAasn (T.e. I'IbIJ'II/I) Ha nX NOBEpPXHOCTH.

6.1.2 Tvpn un3 pgaHHoro Habopa [OMKHbI MMETb OAMHAKOBYID (HOPMY, 33 WCKIOYEHMEM [MpPb
HOMWHaInbHbLIM 3Ha4YeHneM Macchl (ganee - HoMMHanbHasi macca) 1 1 n MeHee.

6.2 MN'mpn HOMUHanNbLHOW maccou 1 r unu meHee

6.2.1 Tupn HOMMHaNbHOM mMaccom 1 r unu meHee AOMKHbI UMETb POPMY MIIOCKUX MHOMOYrOMbHbIX
NMacTUH UM NPOBOJSIOK B COOTBETCTBMM C Tabnuuen 2, 4to obecneymBaeT NerkocTb paboTbl C HUMMW.

Tabnuua 2 - dopma rmpb HOMUHANbLHOM Maccon 1 r n meHee

HoMuHanbHble 3Ha4YeHus MHoroyronbHble MpoBonokn
mMacchbl, Mr nnacTuHbI
5, 50, 500 MHoroyronbHble MHoroyronbHble unn 5 cermeHToB
2, 20, 200 KesagpaTtHbie KeBagpaTtHble 2 cermeHTa
1, 10, 100, 1000 TpeyronbHble TpeyronbHble 1 cermeHT

6.2.2 M'vpn HOMWHanbHOW mMaccoh 1 r MoryT MMeTb (POpPMYy MIOCKMX MHOFOYTOfbHbIX MAaCTUH WK
nposoniok (no 6.3.1). ®opma rmMpb, Ha KOTOPbIX HE YKa3aHO WX HOMMHANbHOE 3HayeHue, OOoSKHa
COOTBETCTBOBaTb 3HAYEHUAM, NpMBEeaEHHbIM B Tabnuue 2.

6.2.3 Habop rmpb MoxeT cocTosiTe M3 Oornee opHOM nocregoBaTenbHOCTU GOpM, KOTopble
oTnuyaloTca apyr ot gpyra. OgHako B cepvmn NocrenoBaTenbHOCTEN Aekaga rMpb ¢ Apyronm opmon He
OOMmKHa ObITb BCTaBMeHa Mexay ABYyMsi AekadaMu rMpb C OAMHAKOBOW (DOPMON.

6.3 MN'pn HoMmuHanbHOM maccom ot 1 r go 50 kr

6.3.1 'vpu HOMWMHanbHOM maccon 1 r moryT umeTb opMy MMBO Mpb, kpaTHbIX 1 T, MMGO dopmy
OOMbHBIX MPb.

6.3.2 'vpn HommHanbHOM Maccor OT 1 T go 50 Kr MOryT UMeTb BHELLHWE pa3Mepbl, NOKa3aHHble Ha



OCT OIML R 111-1-2009 lNocypapcTBeHHasi cuctema obecneveHns eguHcTea mamepenun (TCU). Mvpu knaccos E(1), E(2), F(1), F(2),
M(1), M(1-2), M(2), M(2-3) n M(3). YacTb 1. MeTponorunyeckue n TexHudeckune TpebosaHus
lpumensiemcs ¢ 01.07.2012 e3ameH OCT 7328-2001, MU 1747-87

Crpanuua 17

pUCYHKax 1 B Tabnmuax npunoxexuns A.

6.3.2.1 O™ mpwn TaiKke MOTyT UMETb LIMITMHAPUYECKYIO UMK Crerka 3ao0CTPEHHY0 KOHNYECKY0 hopmy
[Npumep, npuBeaeHHbIN Ha pucyHke A.1 (Npunoxenne A)]. Beicota rupm gomkHa Obmb Mexay 3/4 n 5/4 ee
cpeaHero amameTpa.

6.3.2.2 3TV rMpu TaKke MOryT UMeTb OTBUHYMBAIOLLYIOCS ronoBKy BbicoTon oT 0,5 oo 1-ro cpegHero
anameTpa rmpu.

6.3.3 Kpome BblwenpuBegeHHbIx dopm (Mo 6.3.2) rupu HOMUHaNbLHOM Maccov oT 5 go 50 kr moryT
umete u Apyryto copmy, noaxogsuwlyio Ansg cnocoba obpawieHns ¢ HAMU. Kpome OTBUHYMBAIOLLENCS
FOMIOBKMA OHW MOTYT UMETb XECTKME 3NEMEHTbI KOHCTPYKLUMU ANs MaHUMySaumMn ¢ Mpein, BXxogslme B CocTaB
rMpb, TakMe Kak OCU, PYYKW, KPIOYKMA NN MPOYLUWHBI U T.M.

6.3.4 'npn knacca M ¢ HOMUHanNbLHLIMU 3HAaYeHUAMKU Macchl OT 5 Ao S0 Kr MOryT Takke UMeTb PopMy
NPAMOYTOnbHbIX NapannenenMnenosB Co CKPYrMEeHHbIMU KpasiMy U JKECTKOW PydKOW. TUMMYHBLIE pasMepbl ANns
3TUX rMpb Noka3daHbl Ha pucyHkax A.2 n A.3 (npunoxexue A).

6.4 MN'pn HoMmuHanbHOM maccon 50 kr unu 6onee

6.4.1 'npn HoMMHanbHoOM mMaccor 50 kr unm Gonee MoryT UMETb LIMITMHOPUYECKYHD, MPSAMOYTOSbHYIO U
apyryto nogxoasiuyto cpopmy. Popma gomkHa obecneuvsaTtb 6e30nacHoe xpaHeHue rmpb 1 obpalleHue ¢
HUMW.

6.4.2 T'pn HoMUHanbHOM maccoi 50 kr nnm 6onee MoryT UMETb KECTKUE SNIEMEHTbI KOHCTPYKLUMM Anst
MaHUNynsumMn ¢ TMpen, Takme Kak OCu, PYYKu, KPHOYKM UITM MPOYLUMHBI U T.M.

6.4.3 I'vpu knacca ToyHocTn M, nepeaBuraemble NO NAOCKOMY Mofy (MM Mo penbcam), AOIKHbI ObITh
CHab>KeHbl PONMKOBLIMW AOPOXKKAMW UMK XKernobkaMmy orpaHUYeHHON nrowaan.

7 KoHcTpyKums
7.1 'vpu knacca E

7.1.1 'vpun knacca E HomnHanbHoM maccon oT 1 mr go 50 kr

N'mpu knacca E HommHanbHoM maccon ot 1 Mr 4o 50 kr AomkHbI ObITe HENMYCTOTENBIMA N HE OOSKHBI
UMETb KakMX-NMMOBO NONOCTEN, OTKPbITLIX A48 aTMocepHOro Bo3ayxa. T Mpu OOMKHbI OblTb BbINOMHEHDI
N3 OOHOro Kycka matepuana.

7.1.2 'vpun knacca E3 HomumHanbHoM maccon 6onee 50 kr

7.1.2.1 Tvpn knacca E5 HOMMHanbHOW Maccon 6onee 50 kI MOryT MMETb MOLTOHOYHYIO MONOCTb.

O6bem aTOM MNonocTM He porkeH npeBbiwath 1/1000 obwero obvema rmpu. lonocTb AomkHa ObiTb
repMEeTUYHO 3aKpbITOM U ObITb BOOO- N BO34yXOHEMPOHULIAEMON (HanpuMep, C UCMONb30BaHNEM MPOOKN).
PesbboBas npobka mmbo co wnmuem nog OTBepTKy, NMMOO C KECTKMM 31IEMEHTOM KOHCTPYKUMW, TaKUM Kak
ronoBKa, pydka, MpoyluHa WM T.M., AOMKHA 3akpbliBaTb MOATOHOYHYK norocTb. Matepuan, M3 KOTOpOro
M3roTtoBnieHa npobka, JOMmKeH ObiTb TakMM Xe, Kak Teno CoBCTBEHHO rMpW, U OOMMKEH COOTBETCTBOBATb

TpeGoBaHNAM K NOBEPXHOCTU Ans knacca E 7.

7.1.2.2 [Nocne nepBMYHON NOATOHKM NPMMEPHO YacTb obLiero o6bema NoAroHOYHOM NOMOCTN OOMKHA
ocTaBaTbCs MyCTON.

7.2 'mpu knacca F

Mpu knacca F moryT cocTosiTb M3 OOHOM U Gonee 4acTu, BLIMOMHEHHOW U3 OOHOMO U TOMo Xe
marepuana.

7.2.1 'mpu knacca F HommnHanbHon maccon ot 1 r Ao 50 kr
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7.2.1.1 Twpn knacca F HOMUHanbHOM Maccon ot 1 r go 50 kr MOryT MMETb MOATOHOYHYHO MONOCTb.
O0beM aTOM MONOCTM He [OOoMKeH npeBbiwatb 1/4 obuwero obbema rupu. [lonocTb AgomkHa 6bimb
3aKpbiBaeMon nmMbO C MNOMOLLBK OTBMHYMBAKOLLENCS TFOMOBKW, fMOO C MOMOLUBD NOOro gpyroro
noaxoasiLLero npucnocobnenuns.

7.2.1.2 Tlocne nepBnYHOM MOArOHKM MpumepHo 1/2 yactb obuiero obbema MoAroHOYHOW MOJIOCTU
OOMKHa ocTaBaTbCs NMyCTON.

7.2.2 T'vpun knacca F HomuHanbHon maccon 6onee 50 kr

Mipn knacca F HomuWHanbHOM maccon Gonee 50 kr MOryT Takke NpeacTaenaTb cobo Mopynb,
COOpaHHbI U3 HECKOMbKMX 4YacTel, 3akpbiTbil M 3anasiHHbIA  Tak, 4TOObl OH Obln BO3OyXO- MU
BOAOHeNpPoHuLaembiM. Cogepxumoe Mogyrisi MOXET ObITb BbINOSMIHEHO M3 MaTepuara, OTfiMyaroLerocs ot
TOro, M3 KOTOPOro M3roToBMIEH COOCTBEHHO MOZYfb, U LOJMKHO COOTBETCTBOBATL TPEOOBAHNSAM K MarHUTHbLIM

cBovcTBaM Ans knaccoB F; n F3. CTeHkn moaynsa AOrmkHbl BbiTb AOCTATOYHO XECTKMMU ANS TOro, YTobbl
nsbexatb  gedopmauui, Bbi3blBAEMbIX ~ M3MEHEHUSIMW  [aBMEHWUs  OKpPY)KaloLLEero BO3ayXa,

TpaHCcnopTUpPOBKON, yaapamm u T.n. COOTHOLLUEHNE MeXxay Maccoi n obbeMoM [OIMKHO COOTBETCTBOBATL
TpeboBaHMAM K NSIOTHOCTM COrnacHo Tabnuue 5.

7.2.2.1 Tupn knacca F HoMumHanbHOM Maccon Gonee 50 kr MOryT MMeTb MOATOHOYHYHO MONOCTb.
Ob6bem 3TOM MoOMocTM He OormkeH npesBbiwate 1/20 obwero obvema mpu. [lonocTb AgomkHa ObiTb
repMeTMYHO 3aKpbiBaeMoW M OblTb BOAO- M BO3OYXOHEMpPOHMLaeMoW (Hampumep, C WUCMOMb3oBaHWeEM
npobkn). PesbboBas npobka Mmbo co wnmueMm nog OTBEPTKY, NMMBO C KECTKAM 3FIEMEHTOM KOHCTPYKLMK,
TaKMM KaK rofioBka, py4ka, NpoyLunHa v T.N., AOMMKHA 3aKPbIBaTb NOATOHOYHYHO MOMOCTb.

7.2.2.2 Tlocne nepBUYHOW MOAFOHKX MpumepHo 1/2 4acTb 06Llero obbema MoAroHOYHOW MNOMoCTU
OOMKHa ocTaBaTbCs NyCTON.

7.3 N'mpn knacca M

7.3.1 'mpn knaccoB M, M2 n Mz HoMuHanbHoW maccon ot 1 r go 50 kr

7.3.1.1 Twpn knaccoB M1, M3 u M3 HommHanbHOM Macconm oT 1 go 10 r gomkHbl ObITb
HenycToTENbIMA U HEe AOMXHbl MMETb MOArOHOYHOM nonoctu. Mmpn knaccos Mj, M2 n M3 HOMUHanNbHOM

maccon or 20 go 50 r mMoryT MMeTb MOArOHOYHYH nonocTtb. [Ansa knaccoB Mj, M2 n M3z HOMWHanbHOM
maccon oT 100 r pgo 50 kr noaroHoyHass nonocTb obssarenbHa. OpHako MOAroOHOYHas1 MOMOCTb
Heobsi3aTenbHa Ans mpb knaccoB M; n M3 HomuHanbHoi maccoi oT 20 go 200 r, N3roTOBMEHHbIX U3

HepxaBetowen ctanu. lNoaroHovHas MONocTb AOMkHa OblTb CKOHCTpyMpoBaHa TakMuM o0bpas3om, 4ToObl
npefoTBpaTUTbL HaKOMMEHNE WMHOPOOHOM MaTepum WM Mycopa B Hel, HO obecneuvBaTb HagexHoe
3aKpbITUE MOMOCTU U B TO Xe BPeMs AOCTYN K HEW Ofs OOMOSNHUTENbHBLIX NOAroHOK. O6beM NOArOHOYHON
NonocTn He OOSMKeH npesblwaTtb 1/4 yactu obuiero obbema rmpu.

7.3.1.2 TNocne nepBnYHOM MOArOHKM MpumepHo 1/2 yacTb obuwiero obbema MNoAroHOYHOW MOSIOCTU
OOIMKHa ocTaBaTbCs NyCTON.

7.3.2 UnnuHopnyeckne mpu knaccoe Mi, M3 n M3 HomuHanbHon maccorm oT 100 r go 50 kr

[prcyHok A.1 (Npunoxenne A)] OMKHBI UMETb MOLTOHOYHYO MOMOCTb, COOCHYH C BEPTUKANbHOM OCbIO TMpH,
OTKPbIBAOLLYIOCS B BEPXHEN YacTW TOMOBKA M MMEIOLLYIO pacluumpeHne guametpa Ha Bxoge. [lonoctb
OOIMKHa 3aKpblBaTbCs MO0 pe3b00BO BTYMKOW CO LWMLIEM MO4 OTBEPTKY (prcyHoKk A.1, BapuaHT 1), inbo
OUCKOM C LieHTparbHbIM OTBEpCTMEM Afis ero nepemelleHns (pucyHok A.1, BapuaHT 3). BTynka wunu guck
AomxeH(Ha) 6biTb M3roToBMEH(Ha) M3 NaTyHW UM ApYroro NOAXOASLEro MeTansa unm cnnasa U AOormKeH(Ha)
ObITb 3ane4araH NpobKo M3 CBMHLA UM NogobHOro Marepuana, BCTaBAsiEMONA BO BHYTPEHHIOK KPYTrOBYHO
KaHaBKy, MUMEIOLLYIOCSI B paCLUMPEHHON YacTu guamerpa.

7.3.3 'nwpn knaccos My, M2 1 M3 HOMWHanbHON Maccon oT 5 Ao 50 Kr, BbINOMHEHHLIE B hOpMe

MPsIMOYTonbHOro Napannenenuneaa, AomkHbl UMETb NOATOHOYHYIO NMOMNOCTb, 06pa3yeMyro NMMB0 BHY TPEHHEN
MOBEPXHOCTbLIO TPyOYaToN pyyku, NGO, eCrv pydka HemnycToTenasi, NOAroHOYHasi MonocTb AOMKHA ObiTb
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OTNMTa BHYTPW OLHOWM U3 CTOEK rpu. MNoaroHovHas nonocTb AOMMKHA OTKPbIBATECHA HA BEPXHEW YacTu mpu
[pucyHkm A.2 n A.3 (npunoxeHne A)].

7.3.3.1 Ecnu noaroHo4YHas MofocTb HaxoauTcs B TpybuaTon pydke [pucyHok A.2 (npunoxenune A)],
nonocTb JOmkHa ObITb 3akpbiTa MO0 pe3bLOOBOM BTYNKOM CO LUAMUEM NOg OTBEpPTKy, JMbo AUCKOM C
LeHTpanbHbIM OTBEPCTMEM ANS ero nepemeweHvs. Brynka (Mnm guck) gormkHa ObiTb M3rotoBneHa u3
naTyH/ unu gpyroro noaxodsLuero cnnaea M AormKHa repMeTMYHO 3akpbiBaTbCs NPOOKOA M3 CBUHLA (MNn
nogobHbIM MaTepuanom), BCTaBfsieMON BO BHYTPEHHIOK KPYTOBYHO KaHaBKy MMu B pe3bby Tpyoku.

7.3.3.2 Ecrm noaroHovHas nofiocTb OTAMTa BHYTPU CTOMKM U OTKPbIBaeTCs Ha GOKOBOM UMM BEPXHEN
MOBEPXHOCTU CTOMKM [pncyHOK A.3 (npunoxenue A)], nonocTb AomkHa ObiTb 3aKpbiBaeMOW NNacTUHOM,
BbIMOMHEHHOW M3 MSAMKOW CTanmM MM Apyroro Noaxogsiiero matepuana, repmeTudHO M30nvpoBaHHOIO
CBMHUOBbIM Ato6enem nnn nogobHbIM MaTepranom, BCTaBsieMblM B KOPNYC C KOHUYECKUM CEHEHMEM.

7.3.4 'vpun knacca M HomuHanbHoM Mmaccou 50 kr unu 6onee
YKa3aHHble r’Mpu He JOMKHbI MMETb MOMOCTEN, KOTOPbIE MOMYT HakannMBeaTh Mbiflb UM MYCOp.

7.3.41 Tvpn OOMXHbI MMETb OdHy WM ©Gonee nogroHovHyk nonoctb. Obwwmin obbem BCex
MOATOHOYHBIX MOMOCTEN He JormkeH npesbiwatbh 1/10 obwero oobema mpu. NonocT AOMmKHbI FepMETUYHO
3aKpbIBaTbCA U ObITb BOAO- N BO34yXOHENPOHULAEMbIMU (HANpUMep, C Cnonb3oBaHnem npobkn). Monoctu
OOMMKHbI TepMETUYHO 3aKpblBaTbCsl pe3bOOBOM BTYIKOWM CO LUSMLEM Mog OTBepTKy, JMbBO C KECTKUM
3M1IEMEHTOM KOHCTPYKUUM (HanpuMep, rofioBKON UIn pyyKon).

7.3.4.2 Tlocne nepBUYHOW MOArOHKM Mo KpawHer mMepe 1/3 yacTb obuiero obbema MoAroHOYHON
MonoCTW SOIMKHA OCTaBaTbCHA MyCTON.
8 Marepuan
8.1 O6wume nonoxeHuns
'Mpy OOmkHbI ObITb YCTOAYMBBIMU K KOPPO3uMW. KayecTBo Matepuana SOMmMKHO ObiTb Takum, 4TOObI
M3MEHeHNe MacCbl Mpb ObIO NPeHebPEXMMO Marno MO CpaBHEHUKD C MpedenaMu  Lornyckaemown

MOrPeLLHOCTN Anst MX Krnacca TOYHOCTM (B COOTBETCTBUMM C Tabnuuer 1) B HOpMarbHbIX YCIOBUSX
aKcnnyatauum N onst X KOHKPETHOrO Ha3Ha4YeHus.

8.2 N'vmpu knaccoB E; nE+

Ona mpb HOMMHambHOM Maccom 1 r n Bonee MNPOYHOCTb MNPUMEHEHHOrO Martepuana u ero
N3HOCOYCTONYMBOCTb OOMKHbI ObITb TAKUMU Xe UMK Nyylle, YeM y ayCTEHUTHOW HepXXaBetoLLen cTanu.

8.3 N'mpu knacca F

MoBepxHOCTb Mpb knacca F HommHanbHOM Maccon 1 © unu Gomee MOXET MMETb noaxoasuiee
MeTannmM4yeckoe MokpbITUE A4S TOro, YToObl Yy4ULWNTb UX KOPPO3NOHHYIO CTOMKOCTb M MPOYHOCTD.

8.3.1 Ansa mpb knacca F HoMuHanbHOM Mmaccon 1 T nnm 6onee NPOYHOCTb U XPYMNKOCTb MCMOMNb3YEeMbIX
MaTepuarnoB JOIMKHbI ObITb, MO KpaHeN Mepe, TakKUMM e, Kak y LeNTbHOTSHYTOM NnaTyHu.

8.3.2 ns mpb knacca F HomuHanbHOM Maccor 50 kr urmm 6Gonee nNpoOYHOCTb U XPYMKOCTb

ncnonb3yemMbiX MatepmnanoB AnAa BCero tena nnnm ana BHeWHUX I'IOBerHOCTel;I OOMKHbI BbITb, NO KpaVIHeVI
Mepe, TakMMu xe, KaK 'y Hep>|<aBerou.|,e17| CcTanu.

8.4 N'mpu knaccoB M, M2 n Mz HomMuHanbHOWM maccon 50 Kr unn meHee

[MoBepxHOCTb Mpb HOMUHaNbHON Maccon 1 r nnn Gonee MOXET UMETb Noaxoasiiee MoKpbiTMe Ans
TOro, YToObl MOBLICUTL X COMPOTUBIIEHNE KOPPO3UM N NMPOYHOCTb.

8.4.1 Tmpu knacca M HOMMHaNbHOM Maccoh MeHee 1 I OOMmKHblI ObITb M3rOTOBMNEHLI U3 MaTepuana,
[0CTaTO4HO YCTOMYMBOIO K KOPPO3UWN U OKUCTIEHUIO.
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8.4.2 UvnuHapuyeckme mpu knacca My HoMMHanbHOM maccon meHee 5 kr n mpu knaccos M3 1 Mz

HOMUHanbHon Maccon MeHee 100 r AOMXKHbI ObiTb N3roTOBMNEHbI N3 natyH vnn gpyroro marepuana,
NPOYHOCTb WU COMPOTUBINEHNE KOPPO3MKU KOTOPOro TakKue Xe unm nydue, 4em y naTyHu. ,D,perle

unnmHapmyecke mpu knaccos My, M2 1 Mz HoMuHanbHOM maccor 50 Kr vunv meHee OOMXHbl ObITb

N3roTOBIEHbI 3 CEpOoro YyryHa unu Apyroro Matepuana, XpyrnkocTb U CONPOTMBIEHWE KOPPO3UN KOTOPOro
TaKve Xe UIK Nyylle, YEM Y CEPOro YyryHa.

8.4.3 'npn, nmetome opmy NPSMOYrofnbLHOro napannenenunena, HoMMHanbHoM Maccon ot 5 go 50
Kr OOJMKHbI ObITb N3rOTOBIEHBI N3 MaTepuarna, CONnpPOTUBIIEHNE KOPPO3MM KOTOPOrO MO KpamHeEn Mepe Takoe
Xe, KaK y ceporo YyryHa. XpynkocTb 3TOro Matepuana He foSmkHa ObiTb Gonblue, YemM y CEpOoro YyryHa.

8.4.4 Pyykn mpb, umetowmnx gopmy napansnenenunena, AomkHbl ObiTb BbINOMHEHbI U3 O4HOMO Kycka
cTanbHoW TpyObl MMM N3 YyryHa, COCTaBMSOLLEro O4HO Leroe ¢ TenoMm rmpu.

8.5 N'vmpun knacca M HomuHanbHOM maccon 6onee 50 Kr

8.5.1 lNoBEPXHOCTb MMpb MOXET UMETb MOAXOASLIEE MOKPbITUE AN TOro, YTobbl yNyywnTb UX
KOPPO3NOHHY0 CTOMKOCTb. JTO NOKPbITUE AOMKHO BblAEPXMBaTb yAapbl U NOrOAHbIE YCINOBUS.

8.5.2 vpn OOMmMKHbI OblTb BBLIMOMHEHbI U3 OOHOrO WIM HECKONbKUX MaTepuarioB C KOPPO3WOHHOM
CTOVKOCTbLIO TaKoW e Wi Jydlle, Yem Yy Ceporo YyryHa.

8.5.3 Matepmnan [OomkeH MUMEeTb TakMe MPOYHOCTb W COMPOTUBNEHME, KOTOpble MO3BONSAKOT
BblAEPXKMBATb HAarpy3k1 1 yaapbl, BO3MOXHbIE B HOPMarbHbIX YCIOBUSAX 3KCNyaTauum.

8.5.4 Pyykn mpb, umetowmnx gopmy napannenenunena, AomkHbl ObiTb BbINOMHEHbI U3 O4HOMO Kycka
cTanbHoOM TPyObl UMM U3 YyryHa, COCTaBMSOLWEro O4HO LEeroe C TENOM rmpu.
9 MarHeTusm

9.1 MNpepenbl 0CTaTOYHOW MarHUTHOM UHAYKLUMWU, OOYCNOBMEHHON HaMarHU4eHHOCTbIO FMpu

3HayYeHMa OCTaTOYHON HaMarHUYeHHOCTU Af , BbIPaXKEHHbIe B €OMHMLIAX OCTaTOYHON MarHWTHOM
nhpykumn g He momKHBLI NpeBbILaTh 3HAYeHWiA, NpuBedeHHbIX B Tabnuue 3.

Tabnuua 3 - MakcumanbHas ocTaTodHas MarduTHas nHaykums kp
B MmukpoTecnax

Knacc rupb MakcumanbsHasi octaToqHas Knacc rvupb MakcumarnbsHasi octaToqHas
MarHuTHas UHAYKUuA P'«DM MarHUTHas MHOYKUNA ﬁLDM

Eq 2,5 My 250

E3 8 My_3 500

Fi 25 M1 800

F2 80 M3 1600
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M3 2500

9.2 MNpepenbl MarHATHOM BOCNPUUMYNBOCTH

3Ha4YeHns MarHUTHOM BOCMPUMMYMBOCTU MPWU HE LOSMKHbI MPEBbLILATL 3HAYEHWIA, NPUBELAEHHLIX B
Tabnuue 4.

Tabnuua 4 - MakcnmanbHas MarHuTHas BOCMPUNMYMBOCTb X

HomuHanbHoe 3HauyeHue macchl r'Mpb ## Knacc r'pb
Ej E2 F1 F2
piAT 0,25 0,9 10 -
2ri e £10T 0,06 0,18 0,7 4
201 0,02 0,07 0,2 0,8

9.3 Ecnm 3Ha4YeHns octaTo4HOM HaMarHM4YeHHOCTU U MarHUTHOW BOCMIPUMMYUBOCTU, MOMYyYEHHbIE Npu
BCEX MECTHbLIX N3MEPEHUSAX, MEHBLLE yKa3aHHbIX B Tabnmuax 3 1 4, To NpeanonararoT, YTO CoCTaBnsowmne
HeonpeaeneHHoOCTH, obyCnoBrneHHbIe MarHETU3MOM MpK, NpeHedbpexnmMo Manbl. MakcumMmanbHble 3Ha4eHns
OCTaTO4YHOW HaMarHN4eHHOCTU M MarHUTHOW BOCNPUMMYMBOCTM, YKa3aHHble B Tabmmuax 3 n 4, TakoBbl, YTO
NPy MarHUTHBIX MONSAX WM rPagMeHTax MarHWTHbIX MOofel, KOTopble, BEPOSTHO, MPUCYTCTBYIOT Ha 4allax
KOMMapaTopa, OHW BbI3bIBAOT M3MEHEHMEe YCNMOBHOM Maccbl MeHee 1/10 npemenoB Lonyckaemown
NorpeLHOCTN ucnbolityemon rupu no [8], [9].

10 MnoTHoOCTbL
10.1 O6Lwme nonoxeHnA

MnotHocTb MaTepuana mpb (Tabnuua 5) gomkHa ObiTb TakoW, 4TOObl OTKoHeHne Ha 10% ot
HOPMarbHOM MMOTHOCTM Bo3dyxa (1,2 kM =2 ) He cO3[aBano MOFPELIHOCTU, MPEBbILLAIOLIEH OfHY

4YeTBEepTYyr 4aCTb abComMTHOrO 3Ha4YeHns npenenos ,ElOﬂyCKaeMOVI NOorpeHoCT, NnpuBeaeHHbIX B Tabnmue
1.

Tabnuua 5 - MUHUManbHble U MakcMManbHble npeaenbl MNOTHOCTU & in , £ max
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HotanHan - Prriert Prge 107 81 - 973
Lﬁg :-:;acl-;. Knacc mps (onA knacca My 3HA4SHMA HE HOPMMDOBAHG)
e L E, Fy Fy M, Mis M, M5
=100r 7,934—8 067 7,81—8 21 7,39—8,73 64—10,7 244 | =30 (=223 =215
S50r 792808 7, 74—828 7.27—8,89 6,0—120 =40
207 7.84—8 17 7,50—857 6,6—10,1 46—240 =286
10r 7, 74—828 7,27—8,89 6,0—12,0 =40 =20
Sr 762—8 42 6,9—986 53—18,0 =30
2r 7.27—8,89 6,0—120 =240 =20
ir 6,9—06 §53—16/0 =30
500 mr 6,3—109 =44 =222
200 rar §,3—16,0 =30
100 nar =44
50 mr =34
20 mr =23
MpumeyaHus

1 MpaBuUno, OTHOCSLLEECS K NMOTHOCTM Mpb. MpeanonoxutensHo &/ #i - npeaens aonyckaeMon
OTHOCMTENbHON NOrPELLUHOCTM TMpb. MNOTHOCTL TMpK £ JOMKHA yOOBNETBOPATL CMEAYHOLWMM YCIIOBUAM:

2000 kr w ! <o L8000k b - !
1+105[M] 1—105[M],ew
6 6
Bimimg < 61077 (10.1-1)
2000 ™ !
1+105[@] Lecnn Bwefmg 261077 (10.1-2)

2 HeszaBncumo oT TpeboBaHWIN, KacaroLMXCs MITOTHOCTU TMpPb, XXenaTenbHOo NomyYmTb NnoTHocTbL 8000
KM~ , OCOBEHHO [AMS ATANOHHbBIX Mpb MM pabounx rmpb ¢ BOMbLUMM HOMUHAMBHBIM 3HAYEHNEM MacChl.

Hanpumep, MoXeT ObiTb MCMOMbL30BAHO YYryHHOE TEN0, MMEKLLEe BCTPOEHHYIO CreunasnbHy0 NonocTb, B
KOTOPOM OTNMT CBUHLOBLIA CepAevYHUK, C Maccoul, cocTaensiowen npubnmantensHo 30% obwen
HOMMHarbHOW MaccChl 3TaroHa.

10.2 NMonpaBka Ha AeNCcTBME BbiTankUBaloLen cunbl Bo3ayxa

10.2.1 Ecnm nnoTHOCTb BO3JyXa BO BPEMS U3MepeHuUin £ oTrimvaetcd oT &g =1,2 kr-M™>  Goree

yem Ha +*10% W nNNOTHOCTb mMmarepuana I/ICFII:ITyeMOﬁ mpu 24 OTNMYAETCA OT MMOTHOCTU Marepuana
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3TanoHHOW MpU [, , YCIOBHas mMacca mMpu MOXeT ObiTb CKOPPEKTMpOBaHa MOnpaBkoW Ha AencTeue
BbITaNKMBaloLLEN cunbl f cnegyowmm obpasom:

Moy = iy (1+ C) + Lom, (10.2-1)

roe

1 1
C=ipy —pol|—~—|-
(Pa ~P0) o ool (10.2-2)

L, - cpefiHee 3HaYeHne pesynbTaTa M3MepeHUid Pa3HOCTU Macc CriMyaeMbiX rpb;
03 - NNOTHOCTb MaTtepuana 3TanoHHOW Mpw;

Bt U i - YCNOBHas Macca UCMbITYEMON U STanOHHON MMpb, COOTBETCTBEHHO.

10.2.2 N'vpwm, ucnonb3yembie ANA Kannb poBKu/noBepKn BeCOB

BbicoTa Hag ypoBHEM MOpSi U COOTBETCTBYHOLME M3MEHEHUS MIOTHOCTW BO3dyXa MOMyT BMUSATb Ha
MOrpeLLIHOCTb U3MEPEHNIA YCMOBHOW MaccChl TMpb, MO3TOMY [OMkHa ObiTb MCMOMb3oBaHa MOMpaBKa Ha
BbiTankMBatoLyto cuny Bosgyxa B coorBerctBum ¢ 10.2.1. Mpu 3TOM NMOTHOCTb Mpb AOMkHa ObITb
nssecTtHa. Ecnn Heobxogumo mncnonb3oBate mMpu knacca E Ha BbicoTe 6onee 330 m, fomkHa ObITb ykazaHa

NIOTHOCTb M’MPb BMECTE C X HeonpeaesneHHOCTbIO. Ons Mpb Knacca Fl 3TO Xe MnpaBunIio cnpasenfiMBo Ha

Boicote 6Gonee 800 m. B NPOTUBHOM Clly4ae WU3rotoButesin AOOJDKHbl YYATbIBATb YMEHbLUEHUe
BbITanKMBawLWEN CUnbl BO3ayXa Ha ©onbLIMX BbiCOTax npu ykasdaHnu Krnacca rmpb.

11 CocTofiHMEe NOBEPXHOCTU
11.1 O6LwWKe nonoxeHus

Mpn HopMarnbHbIX YCIOBUSX JKCMIyaTauMyM KauyecTBO MOBEPXHOCTM [OOMKHO OblTb TakuMM, 4YTOObI
nboe mnaMeHeHWe MacCbl Mpb ObINO MPeHEOPEXMMO Maro OTHOCMTENBbHO NpPenenoB AOMyckaeMon
MOrPEeLLHOCTH.

11.1.1 MNoBepxHOCTb Mpb (BKMOYAs OCHOBaHWE U YIibl) AOIMKHA ObITb MagKoW, U Kpasi AOMXKHbl ObITb
3aKpyrneHsbl.

11.1.2 TNoBepxHoCcTb MMpb knaccoB E m F He gomkHa ObiTb MopucTOi M AOomkHa GnecteTb npu
BU3yaribHOM OCMOTpe. BuayanbHbii oCMOTP MOXET ObiTb 4OCTaTOYHbIM, 33 WCKIKOYEHMEM CMOPHbIX UM
COMHUTENbHLIX Crly4YaeB. B TakvMx cny4asx JommkHbl ObiTb MCMOMNb30BaHbl 3HAYEHWS, YKa3aHHble B Tabnmue
6. MakcumanbHoe 3HavyeHue LLepoxXoBaToOCTM MOBEPXHOCTU, AonyckaeMoe AN Mpb HOMWHAMbHOW Maccon
©onee 50 kr, 4OMKHO B ABa pa3a NpeBbillaTb 3Ha4YeHUs!, yKasaHHble B Tabnuue 6.

Tabnuua 6 - MakcuMarbHble 3Ha4EHUS LLEPOXOBATOCTM MOBEPXHOCTU
B MmukpomeTtpax

LLlepoxoBaToCTb NOBEPXHOCTK Knacc rvpb

E1 E2 F1 F2

E 0,1 0,2 04 1
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11.1.3 lNoBepXHOCTb LUNUHAPUYECKUX Mpb KnaccoB My, Ma 1 M3 HOMuHansHoi maccon oT 1 1 Ao
50 kr gormkHa ObITb Magkor 1 He omkHa ObITb NOPUCTOM NpU BU3yanbHOM ocMoTpe. KadecTBo 06paboTku
YyTyHHbIX rMpb knaccoB My, M3 n M3 HomuHanbHoM maccon ot 100 r go 50 kr n Bcex rmpb knacca M

HOMMHanbHOM Maccon 6onee 50 Kr 4OMKHO ObITb TakAM e, KakK y Ceporo YyryHa, TWwaTernbHO OTIIMTOro B
cdopmy 13 Menkoro necka. AToro MOXHO AOBUTLCSA C UCMONb30BaHUEM COOTBETCTBYIOLLMX METO0B 3aLUMThI
MOBEPXHOCTM.

12 NMoproHka
MogroHka rMpWM C OaHHbIM HOMWHAmbHbIM 3HAa4YeHMEM Maccbl OOMKHa ObITb BbINMOMHEHA TakUM
obpasom, 4ToObl YCroBHAsi Macca pesyrbTara B3BELWWMBaAHNSA STOW rMpy B Bo3gyxe Obina paBHa 3agaHHOMY
HOMWHANbLHOMY 3Ha4YeHW0 B Mpedenax [doMyCKaeMblX MOrpelHOCTEN, YCTaHOBIIEHHbLIX [Onsl  Khacca
TOYHOCTW, K KOTOPOMY NMPUHAANEXUT AaHHAsA TMps.

12.1 T'vpm knacca E

MogroHka rMpyM [OmkHa ObITb BLIMNOMTHEHA NPUMEHEHWEM LUNNAOBKA, MONMMPOBKU WU OPYroro
nogxopsuero cnocoba. B koHue npouecca OmKkHbl ObiTb YAOBMETBOPEHLI TPebOBaHNSA, NpeabABSEMbIE K
noBepxHocTW. MMpn HoMUHanbHOM Maccon 6onee 50 Kr ¢ MOArOHOYHOM MOMOCTLIO MOMYT ObITh NOAOrHaHbI C
MCnonb3oBaHMEM TOrO XXe MaTtepuana, U3 KOTOPOro OHU M3roTOBJIEHbI.

12.2 'vpm knacca F

MoaroHka HeMmyCcTOTENbIX MMpb OOMKHA ObITb BbIMNOSIHEHA NPUMEHEHMEM LUNIMAIOBKA, NOMMPOBKM U
apyroro nogxogsuwiero cnocoba, He yxygLlalwero MoBepXHOCTb. [MpM C MOATOHOYHBIMM  MONIOCTAMM
OOMMKHbI ObITb MOA4OMHaHbI C UCMOMbL30BAaHNEM TOTO XXe Matepuana, U3 KOTOPOro OHW M3rOTOBMEHbl, UMK C
NCMONb30BaHMEM HepXXaBeloLLEeN CTanun, naTyHu, onosa, monmbaeHa nnu sonbgpama.

12.3 N'mpu knacca M

12.3.1 ['npwn, N3roToBNEHHbIE M3 TOHKOTO NIUCTa UM NPOBOSIOKM, HOMUHANbHOM Maccon oT 1 Mrgo 1 r
OOMXKHbI ObITb NOAOrHaHblI NyTEM 00pe3aHnst, LWANGOBKN UK MOSIMPOBKN.

12.3.2 Liunungpuyeckme rmpu, He MMeLLmne NorocTen, AoMMKHbI ObITb NOAOrHaHbl MyTEM MOAMPOBKU.

12.3.3 Tvpn, nmetowmMe NOArOHOYHYK MOSIOCTb, OOMMKHbI ObiTb NMOAOrHaHbl NyTeM gobaBneHns wunm
yOaneHns nnoTHOro MeTannMyeckoro matepumarna, Takoro kak CBMHUoBasi 4poOb.

12.4 HopmanbHblie ycnoBusi

Hopmaanble ycnoBu4 nposeneHns noaroHKN 3TallOHHbIX TMPb!:

- eQuHas ycnosHasi NNOTHOCTb Matepuana rmpb - 8000 KrM = ;

- HOpMarnbHasi NNIOTHOCTb Bo3ayxa - 1,2 Krem =2 ;

- B3BelLMBaHMe B Bo3ayxe npu Temnepatype 20°C 6e3 nonpaBk1 Ha OeMCTBUE BbiTalKMBatOLLE CUbl
BO34yXxa.

13 MapkupoBka
13.1 O6LwWKe nonoxeHus

Mpun HoMMHanNbHOM Maccon 1 r MU HOMMHANbHOM MAaccoWn, KpaTHOW eauHuUe, OOSMKHbl OblTb YEeTKO
MapKMpOBaHbl C YKa3aHWEM WX HOMWHAmNbHOTO 3HA4YeHWsl MpWM YCIOBUM, YTO KAYEeCTBO MOBEPXHOCTU WU
CTabUbHOCTL TMPU HE YXyOLWatTCHa U3-3a HanmMuns MapKMpPOBKU NI TEXHOIOTMM HaHECEHUSI MapPKUPOBKM
rmpu, 3a UCKIMOYEHMEM TUpb knacca E 1 rmpb HOMnHanbHOM Maccon 1 T, NpuBEAEHHbIX B 6.2.2.

13.1.1 Undopbl, obo3Hauawowme HOMMHarbHblIE 3HAYEHUSI MacCbl MMpb, OOSMKHbI COMPOBOXAATbLCS
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yKa3aHneM equHuUL, U3MEPEHWIA:
- KMnorpamma Ansi macc 1 Kr v BblLLE;
- rpamma gnga macc ot 1 go 500 r.

13.1.2 lNapHble nnn TPorHbIE 3K3EMNSAPbLI TMpPb B HAbope OOMXHbI YETKO OTNMYaThCcs ApYr OT Apyra
0603Ha4YeHnemM OOHOM MMM ABYMS 3BE340YKAMM, WUITM TOYKaMU, HAHECEHHBIMU B LIEHTPE MOBEPXHOCTU, 3a
WCKIOYEHNEM MPOBOSIOYHBIX TMPb, KOTOPblE AOMKHbI OTNMYATbCS APYr OT Apyra OOHUM WM ABYMS
KpHOYKamu.

13.2 'mpm knacca E

Knacc pomxeH ObiTb ykasaH Ha kpbiwke dyTnsapa (B cootBetctBun ¢ 14.1) ana mpb knacca E. Mvps
knacca E He gomkHa ObiTb MapkupoBaHa, ecriv TONMbKO 3TO He TpebyeTcsa Ans OTNM4Ma ee OT Apyron mpu
knacca E, n npu ycnoeuu, 4To kKa4eCcTBO NOBEPXHOCTU U CTABMMBbHOCTL MpU He yXyaLwakTcsa U3-3a Hannmuns
MapKUpPOBKA UM TEXHONOMMU HaHECEHUSI MAPKUPOBKM MpK. MakcmanbHO BO3MOXHOE YMCIO MapKMpoBOK
nonb3oBaTens NpueeaeHo B Tabnuvue 7.

Tabnuua 7 - MakcumManbHoe Yncno MapKMUpPOBOK MNosib3oBartena

Knacc HomuHanbHoe 3Ha4yeHune BbicoTa Hagnucen, mm MakcumanbHoe 4ncno
macchbl 3HaKoB, Ludp unu byks
E,F, Mj uM3 <ir 1 2
E 21r 2 3
E 21r 3 5
OTF{ go M3 Ot1rpo100r 3 5
OTF] noM3 O1200 r oo 10 kr 5 5
OTF{ poM3 220 kr 7 5

vpu knacca E3 MOryT MMETb TOYKy, PacrofiOKEHHYI0 HE B LIEHTPE BEPXHEW NMOBEPXHOCTW, YTOObI

oTnmn4yaTb UX OT MNpb Krnacca E1 .

13.3 N'mpm knacca F

'Mpn HoMMHanbHOM Maccon 1 1 unm 6onee OOMKHLI UMETb OTLNMGOBAHHOE NN BbIrpaBMPOBaHHOE
HOMWHAaNbHOE 3Ha4YeHune, BblpaXkeHHOoe B cooTBeTCcTBUM C 13.1 (3a KOTOpPbLIM HE CleayeT HaMMeHOBaHUe unm
o603Ha4YeHne eguHMLLbI).

13.3.1 T'vpwu knacca F{ He JOMmkHbI UMETb HUKaKUX MapKMPOBOK Knacca.

13.3.2 Tnpn knacca F 7 AomxHbl MMeTb MapKMpoBKYy WX krnacca B Buae Oykbl "F" BmecTe C
yKaszaHneM X HOMWHAaNbHOro 3HaYeHUs.

13.4 'mpu knaccoB M, M2 u M=

13.4.1 MNpsimoyronkeHbIE TMPU HOMWHaNbHOM Maccon oT 5 go 5000 kr JOMKHbI MMETb HOMUHANbHOE
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3Ha4yeHne Macchl, 3a KOTOpbIM criegyeT obo3HayeHue "K', BAaBMEHHOE UM BbICTynatollee Ha Tene rmpu,
Kak nokasaHo Ha pucyHkax A.2 n A.3 (npunoxeHne A).

13.4.2 UunuHopuyeckne mpu HoMuHansHon maccom ot 1 r go 5000 kr JomKHbl UMETb HOMUHANbLHOE

3Ha4yeHne macchbl, 3a KOTopbiM crnegyet obosHadeHune "r" vnm "Kr', BOaBNEHHOE MM BbICTynarwLlee Ha
rorioBKe, Kak nokasaHo Ha pucyHke A.1 (mpunoxeHue A). Y UMNMHOPUYECKUX MPb HOMMHAMBHOM Maccon OT
500 r go 5000 kr ykasaHHoe 0603Ha4YeHNe MOXET ObITb BOCMPOM3BEAEHO HA LIMMMHAPUYECKON NOBEPXHOCTU
Tena rmpw.

13.4.3 'vpn knacca M;  JoMmkHbI METb BAABIEHHLIN MK BbICTyNaowmi 3Hak "My " nnm "M" BmecTe €
yKasaHMeM HOMWHAaNbHOrO 3HayYeHUsi B MOMNOXeHWn cornacHo pycyHkam A.2 n A.3 (npunoxenue A). 'vpu
knacca M; npsiMoyronbHo opmbl MOryT MMETb BAABMEHHLIA U BLICTYNAOLWWIA 3HaK U3roTOBUTENS B
LeHTpanbHOM YacTu rmpb, Kak nokazaHo Ha pucyHkax A.2 n A.3 (npunoxexue A).

13.4.4 TpamoyrornbHble rmpn knacca M3  OOMKHbI UMETb YKa3aHMe HOMUHANbHOro 3Ha4eHUs Macchl U

TaKKe MOryT MMeTb BAAaBEHHbIN Unu BbICTynarowui 3Hak "M 2" cornacHo pucyHkam A.2 u A.3 (npunoxexHue
A).

13.4.5 TpsimoyronbeHble TMpK Knacca TOMHOCTM M3z OOMKHbI UMEeTb BAaBNEHHbIA UMW BbICTYNaoLWniA

3HaK "Mz " nnn "X" BMecTe C ykazaHMeM HOMUHAarbHOro 3Ha4YeHUsi Macchbl B MOMOXEHNN COMMacHO pUCyHKam
A.2 n A3 (npunoxeHue A).

13.4.6 Tnpn knaccoB M3 n Mz (3a UCKMIOYEHNEM MPOBOSIOYHBIX MPb) MOrYT UMETb BAABMEHHbIN
WIN BbICTYNAOLLNIA 3HAK 3roTOBUTENS:

- B LleHTpasibHOM YacTu NpsIMOYrONbHbIX 1pb;

- Ha BEPXHEN NMOBEPXHOCTM FONOBKM LMITMHOPUYECKUX TUPb;

- Ha BEPXHEeWN NMOBEPXHOCTU LMnuHApa s LUNMHAPUYECKX Mpb knacca M3 , KOTOpble UMEIOT pyYKy,
Kak nokasaHo Ha pucyHkax A.1, A.2 n A.3 (npunoxeHne A).

13.4.7 T'vpu knacca Mz HomuHanbHOM maccom 50 kr unu 6onee

Mps gomkHa nmeTb LUndpoBoe 0603Ha4YEHNE HOMUHANBHOMO 3HA4YEHUS] Macchl, 3a KOTOpbIM cregyeT
00o03Ha4YeHre eauHULLbI.

13.5 N'mpu knaccoB Mi_2 nM:o_3

M'Mpu knacca Mi—_3 AOMKHbI MMETb BAABMEHHBIN MNK BbICTynalwmn 3Hak "Mi_1 ", a rmpmn knacca
Ma_3 - 3Hak "M7_z " BMecTe C HOMUHamNbHbIM 3Ha4EHNEeM MaccChl, 3a KOTOpbIM crnedyeT obo3HaveHne "kr'.

'pu knaccoB Mi—2 1 Mz2_3 MOryT UMeTb BOABMEHHLIA UMW BLICTYNAIOLWNIA 3HaK U3rOTOBUTENS Ha BEPXHEN

CTOPOHE NOBEPXHOCTM U TaKOro e pa3mepa, Kak nokasaHo Ha pucyHkax A.1, A.2 n A.3 (npunoxenue A) ons
Apyrux rmpb knacca M.

13.6 MapkupoBka nonb3oBaTtens
MpuHATO, UTOBLI NONb3OBaTENM YETKO MAEHTUULMPOBANM OTAENbHbIE MPU, TaK Kak 3TO nomoraeT
yCTaHaBnuBaTb CBSI3b MpPU C ee cepTudmMKaToM KanmbpoBKy Unm cBuaeTenscTBOM 0 nosepke. MNMprvemnemoe

MakCumMarsribHOe YNCIT0O MapKMPOBOK MOJib30BaTelid yKa3aHO B Tabnuue 7.

Mapk1poBK/ Morib3oBaTens A4OMKHbI COCTOSATb M3 3HAKOB, LMAP unn GykB, HO MpPU 3TOM HEe BHOCUTb
nyTaHWLy B yKkasaHne HOMWHAarNbHOro 3HaYeHUsl Macchl UMK Krnacca TOYHOCTH.
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14 YnakoBKa
14.1 O6Lwme nonoxeHnsA

vpwn, 3a nckmoyeHnem mpb knaccoB Mij_a, M3, Ma3 n M3, gomkHbl ObITb NpeacTaBneHsl B
COOTBETCTBMM CO Crieayowmmm TpeboBaHnAaMuU:

14.1.1 Kpblwka yTnapa ang XxpaHeHns rupb JOMKHa MMETb MapKUpPOBKY C YKa3aHMeM Kracca B Buae

"El ll’ llE:2 ll’ "Fl ll, IIF2 n unu "Ml ll.

14.1.2 Tvpn N3 OgHOTO M TOrO Xe Habopa [OSMKHbI MPUHAANEeXaTb K OOHOMY M TOMY XKe Kraccy
TOYHOCTHU.

14.2 'mpu knaccoB E n F

14.2.1 WngueupyanbHble mpu M Habopbl Mpb LOSMKHbI ObITb 3alMuieHbl OT M3HOCA Wnn
NOBPEXOEHNS, BbI3blIBAEMOro yaapamu wvnu subpaumen. Ot mpu 1 Habopbl Mpb cnegyeT XpaHuTb B
dyTnsapax, U3roToBreHHbIX 13 AepeBa, nracTtMacchl Unu Apyroro noaxodsiero marepuana v UMeroLmx
MHANBMAYarbHbIE AYENKN.

14.2.2 CpepgctBa anst paboTbl ¢ mpsaMM knaccoB E n F gomkHbI MMETb KOHCTPYKUMIO, NCKITOYAIOLLYHO
obpasoBaHue LuapanvH nnu apyrme HapyLleHusi NoBEPXHOCTU Mpb.

14.3 N'vpu knacca M

14.3.1 UummHgpuyeckme rmpy knacca M | HomuHanbHOMm Maccon o 500 r BKNHOYMTENBHO
(HanBmMayaneHble TMPKY UM HAbOoPbl) cneayeT XpaHuTb B PYTNApe C MHANBMUAYaNbHBIMU SYenKkamu.

14.3.2 JluctoBble W MNpPOBOMOYHbIE MPK CcriegyeT XpaHuTb B yTngpax C wvHAMBMAOyanbHbIMU
saderikamu; knacc (M1 ) gormxkeH 6bITb HAHECEH Ha Kpbllke oy Trsapa.

MeTponornyeckuit KOHTPOIb

15 ®opMbl METPONOrMYECKOro KOHTPOsA
O6nacTtb MpPUMEHEHWsT TMpPb, MogMeXallnx rocygapCTBEHHOMY PErynMpoBaHUIO B 3aBUCUMOCTU OT
HaLMOHaNbLHOrO 3aKkoHoA4aTenbCTBa, MNpefyCcMaTpuBaeT OCYLLEeCTBEHWE METPOSIOMMYEeCcKOro KOHTpons B
Lensix yCTaHOBMNEHNS COOTBETCTBUSA MMpb TPEOOBaAHMAM HACTOSsLLErO CTaHAapTa.

(DOprI OCYyLLeCTBITIEHNA MEeTPOJIOrM4eCckoro KOHTpona rmpb criegyroune:

- yTBepXxageHme tuna,

KanmbpoBka;

NMoBTOPHas KannbpoBka;

MoBepKa rmpb;

nepBMYHas 1 NocneayoLas NoBEPKU.
B Tabnuue 8 npuseneHsl 0b6s13aTenbHble TPEOOBAHUS K UCMbITAHUSIM TUPb.

Tabmmua 8 - TpeboBaHUsA K McnbITaTenbHbIM NpoLeaypamM B Lensx YTBEPXKAEHNS TUna, npy NepBuYHON U
nepnoanyeckon noBepkax



OCT OIML R 111-1-2009 lNocypapcTBeHHasi cuctema obecneveHns eguHcTea mamepenun (TCU). Mvpu knaccos E(1), E(2), F(1), F(2),
M(1), M(1-2), M(2), M(2-3) n M(3). YacTb 1. MeTponorunyeckue n TexHudeckune TpebosaHus
lNpumensiemcsi ¢ 01.07.2012 e3ameH OCT 7328-2001, MU 1747-87

Crpanuua 28

W epaxoBaTocTs MaruuThan Ocrarounas YENOBHEA MAcoa

MroTHOCTE p NOBBPXHOCTI BOCIN MM M4 M- HAMA THHHEH HOC Tl m

Mcneita- BOCTE ¥ M o

HHE
Knacc TOMHOCTH FHpG

F M E F M E F M E F M E F M
TA X X X X X X X X X X X X X X
IV xr W W W X X X X X X X X
s\ W W W * * * x x x

Mpumeyar e — B raBnuue npresaeHs cnegyiowne obosHaveHna:

TA — yTEERHASHWE TUNE,

[V — nepeMYHaR NOBEPKE, BRINONHAEMAA NPW NEPEMUHOM BEEAEHMM MMPW B 3KCTINYATAUMK,
SV — nocneqyiowan v NEpUMoaMYeckan NOBEpKK;

[] — MCNBTaHWe HE NPOBOAFT,

WV — TONBKO BM3YANBHBIA KOHTROMNE,

X — TpeGyaTcA MCNBITAHWE,

* — B CNY4EE COMHEHWA OCTATOUHYI0 HEMATHMMEHHOCTE MMPK JONYCKAETCR NPOBEPHTE BO BPEMA NOCNeapno-
LWIEA NOBEpKA,

¥ — OTHOCWTCH TONBKO K KNaccy Eq, 8 He K Ea.

15.1 YTBepXxageHue Tna

15.1.1 Kaxablh U3rotoBUTENb UMW €ro NOMHOMOYHLIN NpeacTaBUTENb MOXET NPeabaABUTb MpU Ha
UCMbITaHNSA Ha COOTBETCTBME TPebOOBaHMSIM HAcCTOsILLEro CTaHgapTa no obs3aTenbHbIM Mpouedypam,
npuBeAEHHbIM B npunoxeHunsx B n C.

Obs3atenbHas dopMa npoTokona Ans YTBEpXAeHUs Tuna npuBedeHa B MexayHapoOHOM
pekomeHgauun MO3M MP 111-2 [OILM R 111-2 (ganee - R 111-2)] "vwpn knaccoB E;, Ez, F1, Fa, My,

Mi_z2, M2, M2z n M3 . YacTb 2. DOpMbl NPOTOKOMNOB UCMLITAHWIA".

B tabnuue 8 npmneeaeHbl obsizaTenbHble TpeGOBaHMﬂ K UCMNbITaHUAM N8 Lenen yTBepXaeHs Tuna.

15.1.2 YTBEpXaeHHas MoAerb UM TUN He AomkeH(Ha) ObiTb M3MeHeH(Ha) 6e3 0coboro paspeLleHms
nocre nonyyeHuss ceptudmkata 06 yTBepXAEHMM Tuna CpeacTs W3MEpPeHW [CM. MeXayHapOAHbI
ocHosononarawowmn gokymeHt MO3M B3 (OILM B 3) "MO3M. Cucrema ceptvdmkaumm cpeacrs
namepeHuin"].

15.2 Kanu6poBka 1 noBepka

KannbpoBka 1 noBepka rmpb MM HaAbOPOB rMpb OOMKHbI BXOAUTb B 00SI3@aHHOCTM HauMOHaNbHOro
YMONMHOMOYEHHOro OpraHa WM Mofb30BaTeNs B 3aBUCUMOCTU OT HaUMOHanbHOrO 3akoHoAdaTenbCTBa U
npegnonaraeMoro ucnonb3oBaHns. Ceptmdmkatel O KannbpoBke M CBMAETENbCTBA O MOBEPKE AOIKHbI
BblaBaTbCs  TOMbKO  YMOMHOMOYEHHBIMA MMM aKKPeAMTOBaHHbIMW  nabopatopuamu.  [omkHa
NOAAEPKNBATLCS NPOCNEXMBAEMOCTb K HALMOHAIbHLIM 3TanoHaMm.

15.2.1 CepTudmkartbl 0 KanNnMbpoBKe U CBUAETENbLCTBA O NOBepKe

B ceptudmkate o kanubpoBke M B CBUOETENLCTBE O MOBEPKE, KaK MUHUMYM, OOMKHbI ObITb
npvBeneHsl 3HaYeHe YCNoBHOWM MacChl KaXaon MpKU #2; , ykazaHue Ha To, BGblna nu nogorHaHa rmps nepeq
KannBpoBKON, 3HaYEHNE ee pacLUMPEHHON HeonpeaeneHHoCTM [ 1 KoadduLUMeHTa paclupeHns i .

15.2.2 Twpun «knacca E Bcerga [JommkHbl COMPOBOXOAATLCA CepTudMKatoM O  Kanvbposke
(ceudemernibcmeom o NMosepke).

15.2.2.1 B cepmudukate (ceudemernbcmee) aons mpb knacca Ej, kak MMHUMYM, OOMXHblI OblTb
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npuBeAeHbl 3HAYeHWs1 YCMOBHOW MacChl #, , pacCLUMpPEHHOW HeonpegeneHHoctTn [7 , koadhdmumeHTa
paclwmpeHns & , a Takke NMOTHOCTM MM obbema ans kaxgonm rmpu. Kpome Ttoro, B ceptudumkarte
(ceudemernibcmee) [OMKHO ObITb OTPAXEHO, BbINM N NAOTHOCTL MM 06 BEM U3MEpPEHbI NI OLLEHEHBI.

15.2.2.2 B ceptudukate (ceudemernscmee) ona mpb knacca E o, Kak MUHUMYM, AOMXKHbI ObITb
npuBeaeHbI:

a) 3HayeHMs YCIOBHOM MacChbl #i, ONs KaXZOW Mmpu, paclUMpeHHOM HeonpedeneHHocTn [f u
KoadhpuLmMeHTa paclumpeHms i ;

0) ecnu aupu knacca Eg ucrione3ymcsi 8 Kadecmese 2upb Kracca El , OOImkHa ObITb NpuBeneHa
nHopmauma, Heobxoammas onsa ceptudukaTtoB O Kanmbposke (cBUOeTenbCTBa O MOBEPKE) MMpb Knacca
TovHocTw Ej [B cooTBeTcTBMM C 1.3.1].

15.3 NMoBTOpHas kanubpoBKa, NepBMYHaA U NocrnepyloLas NoBepku

15.3.1 B T1abrnmue 8 npuBegeHbl TpeboOBaHWA K UCMbITAHUSM Ofs MEPBUYHOA M nocnegylolen
noBepok. Karteropmm rmpb, KOTOpble MNOANexar KanubpoBKe MM MNEPBUYHOW MOBEPKE, AOMMKHbI Takke
nognexarb NMBo NOBTOPHOM KanubpoBke, NMMO0 Nocneayowen noBepke, YTo NO3BONSET yoeanTeCs B TOM,
YTO OHM COXPaHWUIIM CBOU METPONIOMYECKME XapaKTEPUCTUKK. JTtoOble mpu, y KOTOPbIX OyayT obHapyXeHbl
nedekTbl BO BpeMS NMOBTOPHOW KanmOpPOBKA UM NOCNeayowen NOBEPKU, LOIMKHbI ObiTb OTOpakoBaHbl Unu
noAorHaHbl 3aHOBO.

15.3.2 [ns nocneaywwen MNoBEpKA MpU AOSMKHbI ObiTb, Kak MWUHWMYM, MPOBEPEHbl BU3yasribHO

OTHOCUTENMbHO UX KOHCTPYKLUMM, COCTOSIHMUSI NOBEPXHOCTU M MacChbl B COOTBETCTBMM C MX CEPTUGMKATOM O
Kanmbposke (ceudemesibCMBOM O MOBEPKE) N CBUAETENbCTBOM 00 yTBEPXKAEHMM TUNa.

16 KoHTponbHasa MapKMpoBKa (3HaK NOBEpKK)
16.1 O6LKe nonoxeHus

Mpu Bbigaye cepTUdUKaTa O KaNMBPOBKE Ha TMPU HaHECEHKe 3HaKa NOBEPKM M APYTMX KOHTPOSbHBIX
MapKMpPOBOK He TpebyeTcs.

16.2 N'mpm knacca E

16.2.1 KOHTpOnbHbIE MapKMPOBKMN (3HaK Mo8epKuU) MOryT ObITb NPUKPENEHbl K oy Tnspy.

16.2.2 Ceptudmkatr o kanubpoBke (ceudemenisCmeo O [108epPKe) [OImKkeH ObiTb BbldaH
METPONOrM4YECKMM  OpraHoMm  (Hampumep,  aKkKpeaAUTOBaHHbIMW  KanMOPOBOYHBIMWU  CryxxOamu  Mim

nabopatopusaMun) Anst Kaxaom rmpn nnu Habopa rmpb.

16.3 Nmpu knacca F
16.3.1 N'vpwm knacca Fi

Ecrm mpu nognexaTr MEeTPOriorMYeckoMy KOHTPOIO, KOHTPOMNbHash MapKUpOBKa (3HaK 108EpKU)
OOIMKHa ObITb NpUKpenneHa Kk pyTNsapy Ans XpaHeHUs Tmpu.

16.3.2 N'vpwm knacca F ¢

Ecnu uunnmHgpn4yeckme rmpn Krnacca F2 nognexart MeTposiormM4eCKoOMy KOHTPOITH, COOTBETCTBYHOLLAA

MapKMpoBKa (3HaKk [0OBEPKU) [OMMkHA OblTb HaHeceHa B BWAE OTTUCKA Ha YMIOTHUTENbHBIN AUCK
NOAroHOYHOM nonocTu. Ona mpb 6e3 NOAroHOYHbLIX NOMOCTEN MapKMpoBKa (3HaK MOBEpKU) OOIMKHA ObiTb
HaHeceHa Ha UX OCHOBaHWE UNK Ha Py TNAp ANS XpaHEHUS TMpu.
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nognexartr MeTporyiorm4eCKoMy  KOHTPOJSHO,

16.4 N'mpu knacca M
Ma unu Mg
AOmkHa OblTb HaHeceHa B BUAE OTTUCKA Ha

mpn  knaccos M g
noanexar

16.4.1 Ecrnm
COOTBETCTBYIOLLAS MapKUpoOBKa (3HaK MOBEPKU)
YNNOTHUTENbHBIA OMCK MOAFOHOYHOM nonocty. Ona mpb 6€3 NoAroHOYHbIX MOMOCTEN MapkMpoBka (3Hak

r1o8epKu) [OImkHa OblTb HAHECEHA Ha X OCHOBaHME.
16.4.2 Ecrm rmpu B BuMAEe TOHKMX MNacTMH W NPOBOMOYHbIE Mpu knacca M 4
METPONOrM4eckoMy KOHTPOMKO, MapKMpoBKa (3HaK Moeepku) AOMmkHa ObITb HaHeceHa Ha yTnap Ang

MpunoxeHne A

XpaHeHus rmpu.
(pekomeHgyemoe)
Mpumepbl pas3nuyHbIX ¢(hopM 1 pasmepoB
Bapuaur 1 Bapuawt 2
MoarosoYsas NoNocTs MogroHo4Han NoNoCTe

@0,
@D
e |
‘ 1
NEEe
1004 "
1
T L
[=2
.|
] 3 3 @n
[a— ' Y
> S k
2D, 2t E
Cle _ @e
] N 1 DC -
b y “y [
sl ﬂ 3 Jul ﬂ
:TJ II A
=]
N
y
N N
Ha, Ba,

1 - CBUHUOBasA NNacTuHa; 2 - KNenmMo n3rotoButens; 3 - npobka (naTyHb NN Takonm e maTtepuarn, n3
KOTOpOro caenaHa rmps)

PucyHok A.1 - TMpumMepbl LMANHOPUNYECKUX TUPb
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Tabnuua A.1 - Pasamepbl UMNUHOPUYECKUX TMPb
Pasmepbl B MunnnmeTpax

HomuHans Hoe
IHAYEHHE o, o | Oy H R, Ry Ry o a, a, b c d [ f q h 1 m n q t
MACCH MHPG
1r [ 55| 3 08| 05] 05 1 1
2r [ 55| 3 08| 05] 05 1
5 & 7T |45 1,25| 07 | 05 1
10r 10 | 9|6 15|08 05| 1 Bes noaronouHoi nonoct
20r 13 |115| 756 18| 1 | 05| 156
50r 18 16 | 10 E 2515 1 2
g ]
:
20r 13 |15|75 | 5 (18] 1 [05|15]35 3 18 | 55|25 |65 |15 1 a 5 1 5 1 M4x15
=
50r 18 16 | 10 g 25 (15 1 2 55 | 45| 25 | 75|35 ke 2 1 10 5 15 7 1,5 | MGx15
100 r 22 | 20|13 § 35| 2 1 2 55 | 45| 30| 75|35 g 2 1 10 5 15 7 1,5 | MGx15
@
200 28 | 25| 16 j 4 |225/15| 32|69 7 | 40 10545 [ 12 |25 |15 |15 8 2 10 2 ME:x1
500 r 35 34 | 22 55| 3 | 15| 32|69 7 50 | 10545 | 12 |25 |15 |15 8 2 10 2 ME:x1
1 wr 48 | 43| 27 7 4 2 5 (124 12 | 65 | 185 7 20 | 4 25 |20 13 3 18 3 | M14x15
2wr 60 54 | 36 g 5 2 5 (124 12 | B0 | 185 7 20 | 4 25 |20 13 3 18 3 | Mi4x15
5 wr 80 72| 46 12 | 65| 2 10 |184| 18 | 120 | 245 B |265| 4 25 |35 18 4 24 3 | M20x15
10 wr 100 | 90 | 58 15 | 85| 3 10 |184| 18 | 160 | 245 B |265 | 4 25 |35 18 4 24 3 | M20x15
20 wr 128 | 112 | 74 8| 1 3 10 |184| 18 | 160 | 245 B |265 | 4 25 |35 18 4 24 3 | M20x15
* 3HaueHuA rMyGuHEl NOAMOHOMHON NONOCTH NPMBEAEHE! B KEYECTBE OPMEHTHPAE.
e+f+ -
1 BapuanT 1 9 A AEA
_\ MogroHouHan NoNocTe 77 7717 7N A 2
2d,
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1 - CBMHUOBas NNacTunHa; 2 - KNernmo u3rotoBuTens; 3 - Tpybyaras pydka
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MpumeyaHme - NomeTkn MoryT BbITb HA BEPXHEN MOBEPXHOCTM MU Ha BOKY rmpwu.

PucyHok A.2 - lMpuMepbl rmpb B BUAE NPSIMOYronbHOro ctepxHs (Tun 1)

Tabnuua A.2 - Paamepsbl rvpb B BUAe NpsiMoyrofibHoro ctepxHs (Tun 1)
Pasmepbl B MunnnumeTpax

HOMMHaanoeAlAEBlBEHabcdldzefghImnors t u
3HayeHve
Maccbl rmpb

5 kr 150(152| 75 | 77 | 84 |36(30| 6 |12|19|1|14|2| 66 |145(5(16|12| 5| 16,5|M16x1.5| 18

10 kr 190|193| 95 | 97 (109|46(38| 8 |12|25|1|14|2| 84 |185|5 (16| 16| 6 | 16,5|M16x1.5| 18

20 kr 230(234|115(117 139 |61 (52|12 24|29 |2(21|3[109|220| 8 | 27| 20| 8 |27,5|M27x1.5| 30

50 kr 310|314 (155|157 (192 |83 |74|16|24 | 40 |2|21|3|152|300| 8 [ 27| 25| 10( 27,5 |M27x1.5| 30

MoareHo4Han
NaNoCTs

Ag
<27 l = 20 T ﬁ..l By

10

13

SO
1
p
SRS
IS
I
g |
H
&

Cnpy:mune l-—

BCEX KPAER B

.-_IOI_-.

[ Okg

1 - CBMHUOBasi NNacTUHa; 2 - KNENMO U3roToBUTENS; 3 - MarneHbkasi NnacTuHKa 3 MArkom ctanu
MpumeyaHus

1 MNMomeTKM, OTHOCALUMECS K KNEAMY M3roToBUTENSs!, MOryT BbITb HA BEPXHEN MOBEPXHOCTU UMM Ha Boky
rMpw.

2 NoaroHoYHas MonocTb BbIMOMIHEHA HA BEPXHEN MOBEPXHOCTU rmMpu. [oAroHOYHas NonocTb MOXET
ObITb BbINOMHEHA HAa BOKOBOW MOBEPXHOCTU TUPW.

PucyHok A.3 - MNpuMepsbl rMpb B BUAE NPSIMOYrofibHOro ctepkHs (Tun 2)

Tabnuua A.3 - Pasamepbl rmpb B BUAE NPSIMOYronbHOro ctepxHs (Tun 2)
Pasmepbl B MunnmmeTpax
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HomuHanbHoe Ay |Az| By [B3 H|a b c d h m n o] p r
3Ha4eHve macchl
rmpb
5 kr 150|152 75 |77 | 84 (36| 30 6 19 66 16 13 12 55 5
10 kr 190(193| 95 |97 [109|46| 38 8 25 84 35 25 16 70 6
20 kr 230(234( 115 (117[139|61| 52 12 29 | 109 | 50 30 20 95 8
50 kr 310|314| 155 |157|192(83| 74 16 40 | 152 | 70 40 25 148 10

MpumMevaHue - 3Ha4yeHUst BHYTPEHHUX Pa3MepoB M, N, p MOArOHOYHbLIX MOMOCTEN NpuBedeHbl B KavecTse
opueHTupa.

Mpunoxerne B
(obsizaTenbHoe)

MeToAbl ucnbiTaHMA rMpb
B.1 BeegeHue

B HacTosILLEM NPUNOXKEHUU NPUBEAEHbI NMPUHATLIE METOAbI UCTIbITAHWUIA AN onpeaeneHns Tpebyemblx
CBOWCTB MMpb. 9T METOAbl OTHOCATCS Kak K OTAeNbHbIM MMpsM, Tak U K Habopam rpb.

B.1.1 B npoTokonax WCMbITaHUN AOMKeH ObiTb ykazaH MeToA, KOTOpbi Obln ucnonb3oBaH Mpu
npoBedeHNn Kaxgoro ucnbraHus. Metogpbl, cogepXalmecs B HACTOSALLEM MPUINOXEHUN, NpuBedeHbl B
COOTBETCTByIOLWMX pasgenax. [Npy mcnonb3oBaHUM OpPymMX METOOO0B MX [OCTOBEPHOCTb AOMKHa ObiTb
NoATBepXAeHa AOKyMeEHTarbHO.

B.1.2 TepmuH "ycrnoBHasi macca" NpMMEHEH BO BCEM CTaHAapTe, 3a MWCKIKYEHMEM pasfena,
MOCBSLLEHHOro NNOTHOCTHU, rAe NPMMeEHeH TepMUH "Macca” (B COOTBETCTBUM C 2.7).

B.2 NocnepoBatenbHOCTb UCMbITAHUNA

MpenBapuTenbHble OLEHKM U UCNbITAHUA OOMKHbI ObiTb BbIMOMHEHbLI B CriedytolweM nopsake (ecnm
3TO NPUMEHMMO):

a) NpPOCMOTP OOKYMEHTaUMn N BU3yarbHbIA KOHTPOSIb B COOTBETCTBUM C KOHTPOSbHBLIM NIMCTOM (B
COOTBETCTBUN C MEXOYHapO4HOW pekomeHpauunen R 111-2);

b) unctka mpe (B.4);

C) WwepoxoBaTocTb noBepxHocTu (B.5);

d) marHeTuam (B.6);

€) nnotHocTb (B.7).

MpumeyaHne - Yuctka gomkHa OblTb MOBTOPEHa MOCKe M3MEPEHUS MIOTHOCTU, €Clv B KayecTBe
XMOKOCTU B CUCTEME ANS M3MEPEHUs NMNOTHOCTU Obina mcnonb3oBaHa He Boda (Opyrve, Kak npasBwuilo,
ncnorb3yemble XXNOKoCTU, HanpuMmep, pTopyrnepoabl, OCTaBNASAIOT 0CaA0K, KOTOPbIN JOMKeH ObITb yaaneH ¢

NCNonb3oBaHNUEM PacTBOPUTENS, TAKOrO KaK CrMpT);

f) namepenne ycnosHom macchl (npunoxexue C).
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B.3 NpocmoTp fOoKyMeHTauun u Bu3yarnbHbIA KOHTPOSb

B.3.1 BusyanbHas npoBepka

HeobxogmMmMo npocMoTpeTb MNpeacTaBneHHyld OOKyMeHTauuio B cooTBerctBum ¢ 15.1, Bkmodas
doTorpacun, pUCyH, COOTBETCTBYIOLLNE TEXHUYECKNE YCITOBUSA U T.M., ANS YCTaHOBMNEHUS aeKBaTHOCTU U
NpaBUITbHOCTN LOKYMEHTaLNN.

B.3.2 ConocraBneHne KOHCTPYKUUM C AOKYMeHTauuen

Heobxoammo npoBepuTb (hrnanyeckoe COCTOsHME Mpb M dyTnspa Ans rmpb, YTobbl yoeantscs B
COOTBETCTBUM UX OOKYMeHTaumm (cornacHo pasgenam 6, 7, 8, 14, a tTarke 15.1).

B.3.3 lNepBuyHasa npoBepka
B.3.3.1 MeTponorm4yeckme xapakTepucTuKun

3anucblBaloT METPOIOTMYECKNE XapakTEPUCTUKN B COOTBETCTBUN C MEXOYHAPOAHOW pekoMeHaaunen
R 111-2.

B.3.3.2 Mapkupogka (cornacHo pasgenam 13 n 16).
[MpoBEpPSIOT COOTBETCTBME MAPKUPOBKM COMMACHO MeXayHapogHon pekomengaumm R 111-2,
B.4 Yuctka rupb

B.4.1 BaxHO ouMcCTUTb MpU nepen NpoBEAEHNEM M0OOro M3MepeHUsl, Tak Kak B MPOLLECCe YUCTKM
MOXET OblTb M3MeHeHa Macca Mpb. [lpM 4YACTKE He [OMKHO ObiTb yAaneHO 3amMeTHOe KONM4YecTBO
mMaTtepuana, M3 KOTOporo M3rotoBreHbl mpu. C mpsamm Heobxogumo paboTaTb U XpaHWUTb WX TakuM
obpa3om, 4ToObl OHM OCTaBanMCb YMACTbIMWU. [leped kannMOpOBKOW Nbib M NHOObIE MHOPOAHBIE YacTuULbI
OOMKHbI ObITb yaaneHbl. 3TO criegyeT BbINOMHATL C OCTOPOXHOCTbIO, YTOObI HE M3MEHUTb CBOWCTBA
NOBEPXHOCTU MMpwW (Hanpumep, nouapanas rmpio).

Ecrm Ha mMpe MHOIo rpasn, KOTopyrd HEBO3MOXXHO yaannTb MeToaamu, npmBedeHHbIMU Bbille, MpPLo
NUnn Kakne-to ee 4actn AonyckaetTcda BbiMbITb YUCTbIM CMNUPTOM, ﬂ,VICTVIJ'IJ'IVIpOBaHHOﬁ BOAOWN UK apymmn
pacTBopuTenamin. rVIpVI C BHYTPEHHUMWU MONOCTAMU, KaK MpaBuIio, He peKoOMeHOyeTCA norpyxatb B
pacTBopuUTeErb, 4TOOblI M3bEexaTb BO3MOXHOIO MOMadaHusa >XUOKOCTU B MOArOHOYHYKO MOSIOCThb. Ecrmn
Heobxoanmo KOHTpOIMpoBaTb CTabunbHOCTbL mpu BO BpeMA UCNONb30oBaHUA, Macca mMpu [OOJKHa, No
BO3MOXHOCTU, ObITb onpeneneHa nepen YMCTKOW.

B.4.2 TvnoBoe Bpems NPOCYLUKN MMpb NOCMe OYUCTKN nNpuBeaeHo B Tabnuue B.1.

Tabnuua B.1 - Bpems npocyLkn rmpb nocrne o4nMcTku

Ycnosuve npocyLUKy Bpems npocyLukm rmpb knaccos

Ej Ea F1 OTF2 po Mz
Mocne YncTkmn cnvpTom 7-10 cyT 3-6 cyT 1-2 cyT 1y
Mocne YncTku ANCTUNIMPOBAHHOM BOAOM 4-6 cyT 2-3 cyT 1cyT 1y

B.4.3 TemnepatypHasa ctabunusaums

OunLeHHble TMpYM Mocrne MNPOCYLIKA LOSMKHbI MPONTU TemnepaTypHyl cTtabunvsaumio B BECOBOW
komHaTte. B yactHocTu, rupm knaccos Eq1, E2 n F{ pgomkHbl nmeTb Temnepatypy, 6rm3kyto K TemnepaType

B MeCTe npoBeaeHns B3BelinBaHNA.
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B.4.3.1 Obsa3arensHoe BpeMsa TemnepaTtypHon CTabunmsaumm SOMKHO ObiTb HE MEHee yKa3aHHOro B
Tabnmue B.2 (B 3aBMCUMMOCTM OT pasMepa rpb, UX Krnacca TOYHOCTU U OT pasH1LIbl MEXAY NepBOHaYarbHOM
TemnepaTypon rmpb 1 Temnepatypon Bo3gyxa B nabopartopum). B kayecTBe nMpaKTM4Yeckoro pyKOBOACTBaA
pekoMeHOyeTCs BpeMs BblAepXKn 24 u.

Tabnuua B.2 - [11] Bpems TemnepaTypHoi cTabununaauum ans rmpb KnaccoB TOYHOCTU

T HomuHanbHoe 3HayeHne macchbl Bpemsa B yacax
Knacc E | Knacc E 2 Knacc F | Knacc F 2

1+20°C 1000, 2000, 5000 kr - - 79 5
100, 200, 500 kr - 70 33 4

10, 20, 50 kr 45 27 12 3

1,2,5«kr 18 12 6 2

100, 200, 500 r 8 5 3 1

10, 20, 50 r 2 2 1 1
<10r 1 0,5

15°C 1000, 2000, 5000 kr - - 1 1
100, 200, 500 kr - 40 2 1

10, 20, 50 kr 36 18 4 1

1,2,5«kr 15 8 3 1
100, 200, 500 r 6 4 2 0,5

10, 20, 50 r 2 1 1 0,5

<10r 0,5

+2°C 1000, 2000, 5000 kr - - 1 0,5
100, 200, 500 kr - 16 1 0,5

10, 20, 50 kr 27 10 1 0,5

1,2,5«r 12 5 1 0,5
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100, 200, 500 r 5 3 1 0,5
<100 r 2 1 0,5
10,5°C 1000, 2000, 5000 kr - - - -
100, 200, 500 kr - 1 0,5 0,5
10, 20, 50 «kr 11 1 0,5 0,5
1,2,5«r 7 1 0,5 0,5
100, 200, 500 r 3 1 0,5 0,5
<100 r 1 0,5
* M- nepBoHavanbHasa pasHuLa Mexay TemnepaTypou rvpu n temnepatypon B nabopaTtopun.

B.5 LLlepoxoBaToCTb NOBEPXHOCTH
B.5.1 BBegeHue

CTabunbHOCTb MacChl MPU B 3HAYUTEMLHON CTEMEHWN 3aBUCUT OT MOBEPXHOCTHOW CTPYKTYPbI TMpU.
MpeanonaraeTcs, YTO NpY MPOYMX PaBHBLIX XapakTepUCTUKax Macca rpu C rmaakon NoBepXHOCTHO Gonee
cTaburbHa, YeM TMPU C LLEPOXOBATON NOBEPXHOCTLIO. HeoBxoanMo, YToGbl NMOBEPXHOCTEL MPU Obifia YMCTOi
Npu OLIeHKE LLIePOXOBaTOCTU ee NOBEPXHOCTHU.

B.5.1.1 LllepoxoBaToCcTb MOBEPXHOCTM Y HOBBLIX Mpb 06€3 BMOUMBIX LapanvH W3MEPSIIOT YEeTKO
onpeneneHHbiM cnocobom. [1nsi NOBEpXHOCTEN C MHOXECTBOM LapanvH 310 Gornee 3atpyaHuTenbHo. B
obnacTM NMHENHbIX U YIMOBbIX WU3MEPEHWA LUEPOXOBATOCTb MOBEPXHOCTU YETKO OTMYaeTCs OT TaKux
[edeKkToB NOBEPXHOCTU, Kak LapanuHbl. OgHako uapanuHbl BygyT cobupartb rpssb Npu UCMOnb30BaHUM
rpu, NO3TOMY YMCIIO LilapanuH SOSMKHO ObiTb OLLEHEHO MaparnsenibHO C LEPOXOBATOCTLIO NMOBEPXHOCTU 6e3
uapanuH. OLEeHKy LLepOXOBaTOCT MOBEPXHOCTU MPOBOASAT TOMbKO AN rMpb knaccoB E n F HommMHanbHon
maccon 1 r unu donee.

B.5.2 O6was oueHka
OLEeHKy LLIEepoxXoBaToOCTM MpW BHadane BbIMONHSOT BuayanbHo. OgHako onst mpb knaccoB E n F
OLEHKy BCerga cnegyeT BbIMONHATL C MCMonb3oBaHMeM obpasua wepoxosatoctn (OLW), ¢ ncnonbzoBaHnem

na3meputensHoro npubopa co wynom (UML) nnu gpyroro nogxogsiiero npuéopa.

lpedynpexdeHue - Ucnonb3oBaHWe M3MepuUTeNbHOro Npuéopa co LiynoM MOXEeT NoBpeauTb
WNnu nouapanarb rupro.

LLlepoxoBaToCcTb MOBEPXHOCTU MOXET XapaKTepn3oBaTbCs YMCIIOM  pPasfMyHbIX MapamMeTpoB
WwepoxoBatocTh. Kaxabli napameTp oOnMcbiBaeT 0OCOBEHHOCTb MOBEPXHOCTU, KOTopasi BakHa [AOns
KOHKPETHOrO CBOWCTBA NMOBEPXHOCTM.

B.5.2.1 O6pa3sey wepoxoBatoctu (meton OLL)

Ecnu 3HaTb OeiicTBUTENbHOE 3HaYEeHMe LIEPOXOBATOCTM NOBEPXHOCTU He TpebyeTcs, a HeobxoauMo
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VWb YCTAHOBUTb COOTBETCTBME OMpPEAEreHHbIM TEXHUYEeCKMM TpeboBaHWSM, AOMyCKaeTCcs CpaBHUTb
NMOBEPXHOCTb BU3yanbHO C obpasuom wepoxoBatocT. OOpasel p[omkeH ObiTb KanubpoBaH B
aKkKkpeguToBaHHOM nabopaTopum U COnpoBOXAEH cepTudmkaTtoM. McnbiraHusa OOMmKHbI nNpegycMaTtpusath

onpenerneHve napameTpa wepoxosatoctu E..unm E, . MosepxHocTs obpasua wepoxoBaToctn AormkHa
UMETb TaKkoe e HanpaBrieHMe HepoBHOCTEN M ObiTb obpaboTaHa Temu e MeTodamMy MeXaHW4ecKown
06paboTkn, YTO M MOBEPXHOCTb Mpb. [lOCKOMbKy TP WUMEKT Kak Mrockue, Tak M UMIMHOPUYECKMe
MOBEPXHOCTMW, HEOBXOANMO MCMONb30BaTh ABa Habopa obpasLoB: NEPBbIN - C MIIOCKUMW NMOBEPXHOCTAMU, a
BTOPOW - C LNIMHAPUYECKUMMU MOBEPXHOCTAMM.

B.5.2.2 U3ameputenbHbIn npubop co wynom (metog UIILLL)

M3mepuTenbHbIi NpMbop CO LLyNOM, Kak MpaBWuIlo, UCMOMb3YIT ANst M3MEPEHMS LUIepOXOBaTOCTU
noeepxHocTh. C ncnonb3oBaHMEM 3TOro NpMOopa 04eHb OCTOPOXKHO NPOBOASAT OCTPLIM LLYMOM BAOSb JIMHUA
Ha MOBEPXHOCTW, U BepTMKanbHOE ABMXEHMWE Lyna 3anuCbiBalOT Kak (OYHKUMIO NOMOXEHUS BAOSb JIUHUN.
Taknm obpasom 3anncbiBaeTcst Npousib NOBEPXHOCTH.

lpedynpexdeHue - Ucnonb3oBaHWe M3MepUTeNbHOro nNpuéopa co LynoM MOXeT NoBpeaUuTb
Wnu nouapanatb rMpto.

B.5.2.3 lpyrue npnbopsbl

[na naMepeHUs LIepoXoBaTOCTM MOBEPXHOCTU WUCMOMNbL3YHOT ApymMe Mnpubopsl, OTAMYaloLLMeca oT
TPaAWLMOHHbLIX, TakMe Kak Nprubopb! NS N3MepeHnUs XxapakTepUCTUK paccesiHHoro ceeTa no [12].

B.5.3 MeToauku ucnbiTaHUn

B.5.3.1 BusyanbHbin ocmoTp (rupm knaccos E, F u M)

B.5.3.1.1 O6opynoBaHme

a) XopoLLO OCBELLEeHHas KoMHaTa.

b) JlabopaTopHble nep4aTku.

c) HeBopcucTtas TkaHb.

B.5.3.1.2 MeToanka namepeHus

B.5.3.1.2.1 HoBble rupu

a) Ans Bcex knaccoB HeobxoanMo BU3yarbHO OCMOTPETL NOBEPXHOCTb MpHU:

1) cnegyeT obpaTuTb BHMMaHWe Ha Iobble BMSATMHbI UMW BMNaguHbl HA €e MOBEPXHOCTWU, MU Ha
rnybokne yapanuHel;

2) NOBEPXHOCTb JOIMKHa ObITb rmagkon (no 11.1.1);

3) kpas OOIMKHbI ObITb 3aKPYrNeHbI;

4) ons rmpb HOMWHanNbHoOM maccon ot 1 r go 10 kr NOBEPXHOCTb MMpPKU He JOMMKHA ObiTb MOPUCTON.
b) Ansa knaccoe E n F cnegyeT Bu3yansHO OCMOTPETL NMOBEPXHOCTb MMpPU:

1) NOBEPXHOCTb He A0MmkHa 6bITb nopucton (no 11.1.2);

2) NOBEpPXHOCTb AOIMKHa 6recTeThb.

¢) 0N umnmHgpuyecknx mpb Krnacca TodHocT M HoMuHanbHo maccon oT 1 r go 50 kr noBepXHOCTb
rmpun aomkHa 6bITb rnNagkor U HEMOPUCTON.

d) Onsa npsmoyronbHbiX mMpb knacca TodHoc M (5, 10, 20 m 50 «kr) kavectBO 06paboTku
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NOBEPXHOCTU OOSMKHO ObITb TaKMM e, Kak y ceporo YyryHa (no 11.1.3).

e) Ona mpb knacca To4HOCTM M3 HOMMHanbHOM Maccon 50 kr nnm 6onee NOBEPXHOCTb MOXET ObiTb
MOKpbITa MaTepuanom, obecneyrBaloLLMM 3aLUUTy OT KOPPO3MK, MPU NCMOMNb30BaHUM KOTOPOrO NMOBEPXHOCTb
CTaHOBUTCS HEMPOHMLLAEMON. DTO MOKPbITME AOMKHO BbIAEPXKMBATL yaap U Apyme norofHble ycnosus (no
8.5.1).

B.5.3.1.2.2 T'npw, GbiBLLIME B 3KCNyaTauum

Kpome npuBeneHHoro B B.5.3.1.2.1, noBepXHOCTb Mpu OOMMKHa ObITb NpoOBEpeHa Ha Hanu4ne cregos
NCMONb30BaHNS YKa3aHHbIM HXKE 0OpasoM.

[lns atoro cnegyet BM3yanbHO OCMOTPETb MOBEPXHOCTb MpK. B akcnnyataumm mpu, Kak npaBuio,
MMeIoT LapannHbl, 0CO6eHHO Ha OCHOBaHMUMU:

1) ecnv Yncno uapanuH n ux rnybrHa conocTaBnMbl C a4EKBATHOW CTAOUIbHOCTLIO TMpK, TMPS MOXET
ObITb NPUHATA;

2) BO BPEMSI OLIEHKW LLIEPOXOBATOCTU MOBEPXHOCTU OTAENbHbIE LiapanuHbl U Apyme AedekTbl He
OOIMKHbI ObITb YYTEHbI;

3) ecnn uapanuHbl CIMLLKOM MHOroYUCIeHHbl And OUEeHKU LepoxXoBaToCTU MOBEPXHOCTU, TUMPA He
[OMKHa ObITb NPpUHATA.

B.5.3.1.3 3anucb pesynbratos

Pesynbratbl M3mMepeHMn M BbIMUCIIEHWIA BHOCSAT B MPOTOKOM, ¢hopma KOTOpOro npuBefeHa B
MexayHapoaHon pekomeHgaumm R 111-2.

B.5.3.2 O6paseu wepoxoBaroctu (metom OLU) (rupm knaccos E u F)

LLIepoxoBaToCcTb NOBEPXHOCTM LOMYCKAETCS CPaBHUTL BU3YarbHO ¢ 0Opa3LiamMmu LLEepOoXoBaTOCTH.
B.5.3.2.1 O6opynoBaHue

a) UncTtbin obpasel, WepoxoBaTocTu (B cooTBeTcTBUM C B.5.2.1).

b) Xopowlo ocBelleHHas kKoMHaTa.

c) JlabopatopHble nepyarku.

d) HeBopcucTas TkaHb.

B.5.3.2.2 MeToanka namepenni

a) OumwaoT NoBEPXHOCTb 0Opa3ua LWepPoXoBaTOCTN C UCMOSIb30BAHMEM YNCTON HEBOPCUCTOWN TKaHW,
CMOY€EHHON B cnupTe. Ecnn noBepxHOCTb r’Mpu He BLIMMSAUT YNCTOW, OHa Takke AOMKHA ObiTb BblUMLLEHA.

MpumeuaHune - B pesynbTare uiCTiM Macca mMpu MOXET 3HAYUTENbHO U3MeHuTbes. Cm. B.4 o unctke
rpb.

b) MogHumaioT Mp Ha ypoBeHb cpe3a obpasua LIepoxoBaToOCTW Tak, 4TOobbl HanpaBneHus
HEPOBHOCTEN ABYX MOBEPXHOCTEN BbINU NapannenbHbl.

c) MpocmaTprBaloT 0gHOBPEMEHHO B NOBEPXHOCTU NO4 pasHbIMKU Yrinamu.

d) OueHnBatoT, MeHblLe unm Gonblue WepoxXxoBaToCTb NOBEPXHOCTU MMPU, YEM Y KOHKPETHOro cpesa
obpasLa LepoxoBaTocTHu.

e) MNosTopsAlOT npegblaylumMe U3MepeHnsa C pasHbiMM obpasuamy LLIepoxXoBaToCTM U onpenensoT
BEpPXHUI Npegen.
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B.5.3.2.3 3anucb pesynbratos

3annceiBaloT B MPOTOKOM UCMbITaHWIN, doopMa KOTOPOro nNpuBeaeHa B MexXayHapoaHOW pekoMeHgauum
R 111-2, 3HayeHus Rz n E, , xoTopble umetot Hanbonbliee cxoacTBO C UCMbITYEMON rMpeit, ykasas "OLL"
KaKk MeTog oueHku. Ecrn BuayarbHas OLeHKa YeTKO MoKasbiBaeT, YTo 3HadeHue LepoxosatocTn E.; unm

E., nosepxHOCTU rMpn MeHbLIE, YeM MakcMMarbHoe 3HadeHue, ykasaHHoe B 11.1.2, He TpebyeTcsl HUKaKux

[anbHenMX M3MepeHnii LwepoxosatocTu. Mpu comHeHnsix wepoxosatocTh E . unu E., pnomxHa 6GbiTb
n3mepeHa C MCMoNb30BaHNEM N3MepUTENbHOro Npubopa Cco Lwynom.

B.5.3.3 N3mepeHue LepoxoBaTOCTU C UCMONb30OBaHMEM U3MepPUTENIbHOro npubopa co Lynom
(meTop UML) (rupu knaccos E n F)

HacTosimin nyHKT OTHOCUTCS TONMbKO K TEM MpsSIM, ONS KOTOPbIX COOTBETCTBME TpeboBaHWSM K
LLIEpOXOBATOCTU MOBEPXHOCTU HEBO3MOXHO OLEHWTb OOHO3HA4YHO C  MCMOSb30BaHWEM BU3YyarbHON
nposepkn. [lepen npYMEHeHMeM un3MepUTENbHLIM NPUOOP CO LWYNOM [JOMmKeH ObiTb KanmbpoBaH C
NCMonb30BaHMEM 00pa3uoB B COOTBETCTBUM C MexayHapodHbiM cTangaptom WNCO 5436 [13]. Opyrue
npubopbl MoOryT ObITb MPUMEHEHbI TONMbKO TOrda, korga Obina [AOKyMeHTanbHO NoAaTBepXaeHa
NPOCNEXMBAEMOCTb K eANHULIE OJTUHBI.

B.5.3.3.1 O6opynoBaHne

a) VamepuTenbHbIn Npubop CO Lynom, B COOTBETCTBAMN C MeXayHapogHbeiM cTaHgaptom NCO 3274
[14].

b) JlabopaTopHble nep4aTku.

B.5.3.3.2 MeToguka namepeHns (B COOTBETCTBMM C MexayHapogHbiM ctaHgaptom NCO 4288 [15])
a) BeinonHsoT, Mo kpariHen mepe, WeCTb N3MEPEHNN.

1) oBa Ha NNOCKON BEPXHEN MOBEPXHOCTY;

2) YyeTblpe Ha UNNHOPUYECKON NOBEPXHOCTY.

b) He BkntovaloT LapanuHel nnu gpyrne gedekrbl NOBEPXHOCTU B U3MEPEHHbIE Npodunu.

c) Bce 3Hauennsi namepenHon Lwepoxosatoctn nosepxHoctn E.; unm E., pomxHbl 6bmb MeHbLue,
4YeM MaKCMMaribHble 3Ha4YeHNs, yKazaHHble B Tabnumue 6 B 11.1.2.

B.5.3.3.3 3anucb pesynbtatos

3anuceiBaiot 3Havenns E.; u E ; koTopble umetotr Hanbonbluee cxoacTBO ¢ UCMLITyeMOit rvipeil, B

NPOTOKON MCNbITaHM, ¢hopMa KOTOPOro npuBefeHa B MexayHapogHon pekomeHpjauum R 111-2; ykasas
"WIMLL" kak meToq OLEHKM.

B.6 MarHeTu3m

B.6.1 BBegeHue

MarHuTHble cunbl MOIYT HeraTMBHO BIMsSITb Ha pe3ynbTaT B3BELWMBAHWSA, MOCKOMbKY 6e3
CUCTEMATMYECKMX UCCMEAOBAHUA 3TN CUSIbl HEBO3MOXHO OTIIMYMTBL OT CUIlbl TSDKECTU MpU OnpegeneHnm
Maccbl. MarHnTHble CUIbl MOTYT BO3HMKaTb M3-3a B3aMMOLENCTBUS MeEXAY ABYyMsi STarioHamu Macchl, a
TaKkke Mexay O3TanoHOM MaccChl, KOMMapaTopoM MacChl, MCMOMb3yeMbIM NS CIMYEHUA, U APYMMU
HaxoAsALWUMMCA NoBAN30CTU MarHUTHBIMU ODbEeKTamu.

B.6.1.1 O6Lwwue nonoxeHus
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MarHnTHble cBoMCTBa (OCTATOYHYH) HAMArHUYEHHOCTb U MarHUTHY0 BOCAPUMMYMBOCTL) Mpb cregyet
onpemenAtb nepeg ux kKanubposkon (nNpunoxeHne C) C UenNbl rapaHTUpoBaTb, YTO MarHUTHOE
B3aMMopencTeme npeHebpexumo Mano. mMpito, koTopas He BblAEPXKMBAET UCMbITAHAS Ha MarHUTHbIe
CBOWCTBA, He kanubpytoT (He nosepsirom).

B.6.1.1.1 HeT HeobxoanMMOCTM M3MEPSTb MarHUTHbIE CBOWCTBA MpPb, M3rOTOBIEHHbIX U3 artOMUHMS,
TaK Kak M3BECTHO, YTO OHM He 06agalT MarHUTHbIMM CBOACTBAMU U UMEOT MarHUTHYH BOCMPUUMYNBOCTb
X, KoTopas ropasgo MeHblue 0,01. Kpome Toro, ans Hebonblumx mpb (<2 1) u Ans knaccos ¢ 6onee HU3KoW

ToyHoCcThto (F | M Hwxke, <20 r) AOCTaTOMHO OOPATUTLCA K WMHCTPYKUMM M3rOTOBUTENS OTHOCUTENbHO
MarHUTHbIX CBOWCTB Martepuana, MCnofb3yemoro Ans U3rotoBrneHns rmpb (cm. B.6.3).

B.6.1.1.2 MHorne rmpn knacca M M3roToBRsOT U3 YyryHa WM U3 MNPOCTbIX CTallbHbIX ChfaBoB.
Mostomy mpu knacca M wmmetoT Gonee 4yacto, yem rupyn knaccoB E u F, Gonblive OTHOCMTENbHbIE
MOrPELLHOCTN M3-3@ MarHMTHOro B3aMMOZENCTBUSA Mexay mpen u Becamu. Bce metannbl obnagaioT
onpegeneHHon MarHMTHOM BOCIpUMMYMBOCTBIO. OAHaKo chnnasbl, cogepXalune marHMTHble npumecu, byayT
MMeTb Gornee BbICOKYI0 MarHUTHYH BOCMIPUUMYNBOCTb M MOTYT CTAHOBUTLCS HAMarHN4eHHbLIMU.

MpumeyaHue - MarHMTHble cunbl MO GokaM Mpb Takke MOryT MoAnexaTb PacCMOTPEHUIO, OHaKo B
HaCTOSALLIEM CTaHOapTe OHU He PAacCMOTPEHBI.

B.6.1.2 O630p MeTOAMK UCNbITAHUN

Mogpasgensl ¢ B.6.2 no B.6.6 onvMcbiBalOT ABa MNPUHATLIX METOAa OnpeneneHnsi oCcTaTouHOW
HamarHudeHHocTn mmpb (B.6.2 n B.6.4) n uJeTbipe NpUHATBIX MeToda onpegeneHns MarHUTHOW
BocnpummumBocTn (B.6.3, B.6.4, B.6.5, B.6.6), Bkmoyas dopmynbl Ons  pacdeTa OCTaTOYHOW
HaMarHM4YEHHOCTM M MarHuUTHOM BOCNpUMMYMBOCTU. [lpedenbl Ans OCTAaTOMHOM HaMarHUYEHHOCTU U
MarHUTHON BOCNPUMMUMBOCTU NMpuBedeHbl B 9.1 1 9.2. PekomeHayeMble MeTOAbI ANS1 pa3fMYHbIX KNaccos U
HOMWHamNbHbIX 3HAYE€HWN MacCbl npeacTaBneHbl B Tabnmuax B.3(a), B.3(b) u B.3(c). AnbTepHaTmBHbIE
MeTodbl MOryT ObITb Takke WCMONb30BaHbl MpM YCIOBUM, YTO WX [OOCTOBEPHOCTb MNOATBEPXAEHA
COOTBETCTBY UMW JOKYMEHTaAMU, NpuiaraembIiMm K NPOTOKOMY UCMbITaHNNA.

MpumeyarHme - TlonHas XxapakTepucTMka HaMarHMYMBaHUS TUpPb MPEACTaBIISIETCS TEXHUYECKU
HenpakTuyHon. MeTtoabl, NpPeAcTaBneHHble B HacTOSLWEM CTaHAapTe, MonaratoTcsi Ha anmnpokcUmauum,
060CHOBaHHO cuYMTaemble MnornesHbiMU. B cnydvasx, korga pasnuyHble MeTodbl, NpPeacTaBrieHHble 34eCh,
NnoKa3bIBalOT HECOBNagarLme pesynbTaThbl, NPEAnoYTeEHNnEe HEOOX0AMMO OTAaBaTh B CreAyoLLEM NopsiaKe:
B.6.4, B.6.2 (marHMTOMETp Ha oOcHoBe addekta Xonna), B.6.2 (MarHUTOMETP C HacCbIWEHHbIM
CepaeyHVKOM).

B.6.2 MeTop onpeaeneHns octaTouHOW HamarHM4yeHHocTu. FayccmeTp

OcTaToyHas HamarHM4Y4eHHOCTb FMPU MOXET ObITb OLeHeHa No pesyrnbTatam ABYX W3MepeHuid ¢
NCMOoMb30BaHMEM rayCCMETpa MarHMTHOro nonsi Bonusm mpu. 31oT MeTod MOXET ObiTb NPUMEHEH AN Mpb
BCEX KITacCoB TOYMHOCTU, NepeymncrieHHbIx B Tabnuue B.3(c).

B.6.2.1 O6Lwwue nonoxeHus

a) Mepen ucnbiTaHMeM MOMeELLlEHNe, rOe OHO OyaeT MpPOBEeAeHO, AOMKHO ObiTb MNPOBEPEHO Ha
HanpaBrieHne OKPYXXaroLLEero MarHMTHOro Nnons ¢ UCMorb3oBaHMeM rayccMmeTpa. VcnbiraHue O0MmKHO GbiTb
npoBefeHo B 30He, CBOGOAHOW OT cheppoMarHMTHbIX 06bekToB. Ha onepatope Takke He OOSMKHO ObiTb
HUKaKNX DepPOMarHMTHbLIX NPEAMETOB.

b) N3mepsitoT marHutHOe none, obycrnoBneHHOE rMpel, ¢ MCNoNb30BaHUEM, Hamnpumep, AaTynka
Xonna (NpegnodTUTenbHbIA NpUbop) MM MarHATOMETPA C HacbIWEHHbIM cepaevHukoM. MarHuTomeTp ¢
HacbILLEHHBIM CEPAEYHUKOM He AomkeH BbiTb Mcnonb3oBaH Ans mpb Macco MeHee 100 r. BolpaBHuBatoT
30H4 TakMM 06pasoM, YToGbl ero ock Gbina NepneHANKyNsSpHa K NOBEPXHOCTU TMpPU.

c) WamepeHne OomkHO ObiTb MPOBEAEHO B HaMpPaBfeHUW, FOe BHELUHSS MarHUTHas MHOYKUmMs,
ynaenvusaemas 30HOOM, B6Mnn3Ka K HyIo.

d) B kauyecTBe arnbTepHaTuBbl 3Ha4YeHWe BHELLIHEN MHOYKUMK crneanyet Bbl4eCTb U3 I/I3MepeHHOIZ
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NHOYKUMW B NPUCYTCTBUN TUPU.
B.6.2.2 O6opynoBaHue

a) Mayccmetp, Takon Kak gatyvk Xomra Ui MarHUTOMETP C HaCbILLEHHbIM CepAeYHNKOM (oanee -
n3MepuTens).

b) NHcTpymeHTbl ansa paboTbl ¢ mMpaMy (HanpumMep, nabopaTopHble NepyaTkv, HEBOPCUMCTas TKaHb,
nabopaTopHbIA MUHLIET).

C) XopoLlo ocBeLleHHasi KOMHaTa.

B.6.2.3 MeToauka nsmepeHus

a) YcTaHaBnNuBaloT N3MepuTenb Ha Hyrb.

b) MNomeLLaloT 30HA HAa HEMarHUTHYO MOBEPXHOCTb.

¢) CHumaloT nokasaHWe MarHUTHOrO MOons NMpy OMpPedeneHHON opueHTauun 3oHga. [lokasaHuem
CUMTaIOT pesyrnbTal U3MEPEHUSI OKPYKAlOLLEro MarHATHOroO nomsi. Q1o MnokasaHve BblYMTalT M3 Noboro
CNeayoLLEro nokasaHusl, CHATOro Ha rupe unm sénmnsm Hee.

d) MomellalT Mp Haa OATYMKOM, COXPaHSS OpuMeHTauuio 3oHaa. LieHTp ocHOBaHUS MpU OOIMKeH
ObITb pacnoniokeH Hag AaTtyMkom. [MpoBepsitoT OQHOPOOHOCTb HamMarHWuMBaHus, nepedBuras rMpH oT
LIEHTPA K Kpal OCHOBaHWs, WU HabnodaloT 3a U3MEHEHNSMU NokasaHuii. Ecrv nokasaHnst He yMeHbLIarTCs
NnaBHO, TMps, BEPOSITHO, HaMarHu4yeHa HeoqHOPOAHO.

e) Ecrn MpA HaMarHn4eHa o4HOPOAHO, U3MEPEHUA OO0MYyCKaeTCA BbINOJIHATL B LEHTPE OCHOBaHWUA,
B6NM3N NOBEPXHOCTU TMPHU, 0e3 KOHTaKTa U B COOTBETCTBUM C TEXHNUYECKUM ONUCAHUEM rayccmMmeTpa.

MpumeyaHme - [1nsi HEKOTOPbIX 30HAOB, TAKMX KaK Y MarHUTOMETPA C HaCbILLEHHbIM CEPOEYHUKOM,
OaTuUMK pacrnosiokeH Ha paccTosiHMM OT KoHua 3oHaa [16]. OTo, kak npaBumo, NnpuBoauT K Gonee HU3KUM
3HAYEHNSAM HanpsPKEHHOCTU MOMsi, YeM Te, KOTOpble MOMy4arT MpU MCNofb3oBaHUMKM gaTdnka Xomna,
PacroNOXEHHOro Kak MOXHO Gnvxke K rmpe. Ecrnn rmps HamarHMyeHa HeogHOPOAHO, M3MEPEHUST OOMMKHbI
ObITb MpoBeAeHbl BOOMb LIEHTparibHOM OCM TMpU Ha PacCTOSHUM OT MOBEPXHOCTW, paBHOM, MO KpamHen
Mepe, MOIoBMHE AMaMeTpa UMINMHAPUYECKON TMpU, UM paBHOM, MO KpalHeh Mepe, MONOBMHE CamMOoro
fonbworo pasmepa npsiMOyronbHoM mpwu. [lokasaHna 30HOA [OOMKHbI ObiTb  KOPPEKTMPOBaHbl C
ncnonb3oBaHMeEM OpPMYIbl, NPUBEOEHHON HUXKE.

f) CHMMaloT nokasaHune (KOTopoe MOXET ObITb BblpaXeHo B MT1). 3anucbiBatoT ero B MKT 1.

g) lMepeBopaymBaloT Mplo AN U3MepeHusi Bepxa (TONbKO AN Mpb C MIIOCKMM BEPXOM), 3aTem
NOBTOPSAOT aTanbl No nepeuncnermsam d)-f), npyueegeHHbIE BbILLE.

h) MCﬂpaBﬂﬂl'OT NnokasaHne 30HOa W OoueHuBaKT OCTarOYHyl0O MarHUTHyHO WHAOYKUUKO ,I'-LDM C
nmcnonb3oBaHMem cneanyrouero ypaBHeHUA:

28
podd = e — J{BE)
JRr@rn? JRd? , (B.6.2-1)
rae S (85 ) =545 ana mps knacca M; (B.6.2-2)

_ X
J(Be) = 1+0,2% g Anst impb knaccos E u F; (B.6.2-3)
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roe B - nokasaHue raycCcMeTpa B NPUCYTCTBAM MPU [BbIMMTAIOT NoKasaHWe OKpY»KaroLero MarHUTHOro rnorsi,
CM. nepedncnexune c)j;

Bg - nokasaHue rayccMeTpa OKpYXXaroLLero MarHUTHOrO Mosist Mpy OTCYTCTBUM TUPK;

4 - paccTosiHMe Mexay LEHTPOM 4YyBCTBUTEMbHOTO 3feMeHTa (KOTOpbli BCTaBNEH B 30HA) M
MOBEPXHOCTBIO TPW;

% - BblCcOTa rvpu;

£ - paguyc UANMHOPUYECKOA MpU UMK, B Cryvae C NPsSIMOYTonbHOW MpeK, paguyc Kpyra, mrowianb
KOTOPOro paBHa MnoLaan NpsiMoyrofibHOW TPH.
MpumMeyaHne - § 1 Eg B HEKOTOPbIX CMy4asx MOryT UMETb pa3Hble 3HaKM.

i) Wcnonbsyemoe oGopygoBaHMe W pacCTOsiHAE BO BCEX CryyasX AOMMKHbl ObMb OTMEYEHbI B
NPOTOKOME UCMbITaHUNA.

B.6.2.4 HeonpeneneHHOCTb

MpumeHsiemble NpubOpPbI OOMKHbI ObITb KaMMOpoBaHbl C HEOMPELENeHHOCTbI0 B COOTBETCTBUM C
TpeboBaHMEM, YTO HAaMarHU4YEHHOCTb Mpb AOMKHa ObITb ONpeaeneHa ¢ HeonpeaeneHHOCTbI0 MeHee OOHON
TpeTM npenernoB MOrPelHOCTN, YKasaHHbiXx B Tabmmue 3. [MpumeHsemas wmeToguka npuBOoOUT K
pacLUMpeHHON HeonpeaeneHHocTn [ ( 4 = 2) HamarHMuMBaHus, cocTaensowen npubnmantensHo 30%
(BKMOYasi HeonpeneneHHocTb kannbpoBku rayccmeTpa). OpHako B yKa3aHHOW  HeonpeaerneHHOCTU
HEBO3MOXHO YYecTb yrnpoweHuss wmetoga. [loaToMy 3HayeHMe OCTaTO4MHOM  HaMarHW4YEeHHOCTH,
onpefeneHHoe Takum 06pa3oM, CUMTAIOT YCIOBHBIM, XOTSI U NOME3HbIM, 3HAYEHVNEM.

B.6.2.5 3anucb pe3synbtaToB

Pesynbtatbl M3mMepeHWn M BbIMUCIIEHWIA BHOCSAT B MPOTOKOM, ¢hopma KOTOpOro npuBefeHa B
MexayHapoaHon pekomeHgaumm R 111-2.

B.6.3 TexHn4yeckue TpeboBaHusA K maTepuanam

M3mepeHre MarHMTHOW BOCMPUMMYMBOCTM [OMyCKaeTCcs NPOBOAWTb C UCMOMb30BAHWEM METOAMKU
B.6.4, ncnonbays ncnbiryembii o6paseL, BbIMOMHEHHbIN U3 KyCcka MeTara, N3 KOTOporo M3roToBMeHa rmpsi.
B aTtom cny4dae paclumpeHHas HeonpegeneHHocTb [ (i = 2) namepeHns gormkHa ysennuntecs Ha 20% ans

TOro, 4tobbl y4eCcTb BO3MOXHOE M3MEHeHWe [aHHOro napamertpa B kKycke meTanna. OgHako BCe roToBble
TMpY OOMKHbI COOTBETCTBOBATL TpeboBaHMAM, ykazaHHbIM B Tabnuue 3. M3-3a ahheKkToB HACKILLEHMS MpU
N3MEPEHUN MarHWTHOW BOCMPUMMYMBOCTM MarHUTHOE nore, npuraraemoe K rmpe, AOMKHO BbITb 4OCTATO4YHO

maro (<4 kA-m~1 gns cranbHoro cnnasa).
B.6.3.1 TMpu, N3roTOBMEHHbIE U3 aroMUHUSA, UMEIOT MarHUTHYI0 BOCIPUUMYMBOCTL ¥ <% 0,01.

B.6.3.2 [Insa HeboNbWNX Mpb HOMUHAINbLHOA Maccon MeHee 2 T cnedyeT obpaTUTLCA K JOKYMEHTaUUm
N3roToBUTENS MO NOBOAY MarHUTHbIX CBOMCTB Matepuana, MCnosnb3yemMoro Asisi X n3roToBneHus.

B.6.3.3 na mpb knacca F HommHanbHon maccon MeHee 20 r cnegyeT obpatmTbCsa K AOKYMEHTaumm
Mo MOBOAY MarHWTHbLIX CBOMCTB Martepuana, MCnonb3yemoro Ans X N3roToBreHus.

B.6.4 MarHuTtHas BOCNPUUMUYMBOCTbL U OCTaTOo4YHad HaMarHN4eHHOCTb. MeTton n3MepeHusa c
uncnonb3oBaHUemM namepurtens MarHuTHoMn BOCNPUUMYUNBOCTHU

B.6.4.1 MpuHUUNbI UCNbITaHWUA
OTOT MeToa MOoXeT ObiTb MCMONBL30BaH ANsi OnpeaeneHnst Kak MarHUTHOW BOCMPUMMYMBOCTU, Tak U

OCTaTOYHOW HaMarHN4eHHOCTU Ccriabo HamarHM4EeHHbIX MpPb NOCPEACTBOM U3MEPEHUS CUMbl, OENCTBYHOLLEN
Ha 3TanoH Maccbl B HEO4HOPOAHOM MarHUTHOM MOJle CUIbHOro MOCTOSIHHOIO MarHnTa (CM. pucyHok B.1).
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1 - Bepx rmpu; 2 - rmps; 3 - oCHOBaHWE rmpun; 4 - cepeanHa MarHuTa no Bbicote; 5 - mariuT; 6 - cTton,; 7 -
OMopHas CTOoIiKa; 8 - rpy3onpremHas nnatopma KoMmnapaTopa Macc; % - BbICOTa rMpu; £1 - pacCTosiHMeE OT

Bepxa rmpu oo cepeanHbl MarHiTa no BbICOTE, ZD - paccTodHne OT cepeanHbl MarHiTa no BbiCOTE OO0

OCHOBaHWs mpn; £y - pagnyc rmpw

PucyHok B.1 - O6opyaoBaHue ans onpegeneHns MarHUTHOM BOCNPUMMYMBOCTU U HamarHuumeaHus. Meton
N3MepUTENS MarHUTHOW BOCTNPUMMYUBOCTU

OTOT MeTof MPUMEHWM TOMbKO AN MMpb, Y KOTOPbIX MarHATHas BOCMPUMMYMBOCTL X < 1. Meton

N3MepeHns He peKoMeHAyeTCs AN COCTaBHbIX Mpb. ONA MCNonb3oBaHUsA 9TOro Meroga HeobXxooMmo
o3HakoMunTbCcs C [6]. lpyv OObLIMHOM KOMMOHOBKE MW3MeEpUTENb MarHATHOW BOCMPUMMYMBOCTM MMeEeT

N3MepUTENbHbI 00HEM, OrpaHMUMBaEMblii Mo pa3mepy (okoro 10 cM> ) Ha cTone, psSiAoM C MarHUToM W

BEpPTUKAINbHO Hag HVMM. [nd mpb HOMMHAaNbHOM Maccol Goree 2 Kr NPOBOAAT U3MEpPeHUs B cepepuHe
OCHOBaHuSA Mpn (ECiM HEOOXOAMMO U3MEPUTb OCTAaTOYHYH) HaMarHUYEHHOCTb B HECKOMbKMX MecTax BOOIb
OCHOBaHWS, NCMOMb3YT rayCCMETp BMECTO M3MEPUTENSA MarHUTHOM BocnpumMmMumMBocTh). Kak npasuno, rmpsi
OOIMKHa CToATb NpAMO. [Na namepeHns MarHMTHbIX CBOMCTB Mo BokaM rmpn unmn Haesepxy Tpebytotcs 6onee
CITOXHbl€ MeToAbl B COOTBETCTBUMU C [6].

B.6.4.2 O61ue nonoxeHus

CyLLl,eCTByeT 3HAUMTENbHbIN pUCK, YTO OdaHHaA MeToAMKa MOXET Bbl3BaTb OCTATOYHYHO
HaMarHM4eHHOCTb MCI'IbITyeMOM mpwu, eCcinin OHa noasepraeTcd BO3AENCTBUIO CIIULLIKOM CUSbHBIX MarHUTHbIX

nonen (>2 kA-mM~! ans mpb cTanbHoro crnaea knacca TouHocTM Ep ). PekoMeHmyeTcs, Hanpumep, YTobbi
UCMbITaHMst Mpb knacca E{ NpoBOAMNM CHauana Ha pPacCTOSHAM £ NpUMepPHO 20 MM Mexzay CepeaunHoi

MarHMTa no BLICOTE W OCHOBaHMeM mpu (M. pucyHok B.1). Torma £( yMeHblUaeTCs, TOMbKO ecru

BOCMPUMMYMBOCTb 0Bpas3La CrvwKoM Mana Anst oopasoBaHvsi NOAXOASLLEro curHana B COOTBETCTBUM C [6].
MoryT notpeboBaTbCsl 4ONOMHUTENbHbIE MePbl NPEAOCTOPOXKHOCTU MPW UCTbITAHNMM Mpb C Bornee BbICOKOM
MarHUTHOM BOCMPUMUMYMBOCTbIO [CM. B.6.4.5, nepeuncnerue c)].

B.6.4.3 O6opynoBaHue



OCT OIML R 111-1-2009 lNocypapcTBeHHasi cuctema obecneveHns eguHcTea mamepenun (TCU). Mvpu knaccos E(1), E(2), F(1), F(2),
M(1), M(1-2), M(2), M(2-3) n M(3). YacTb 1. MeTponorunyeckue n TexHudeckune TpebosaHus
lpumensiemcs ¢ 01.07.2012 e3ameH OCT 7328-2001, MU 1747-87

Crpanuua 44

a) Becbl ¢ gencTBnTenbHbIM MHTEPBANoMm LWkansl He 6onee 10 mkr.
b) HemarHuTHbI cTON AN pasmeLleHns Ha HeM rmpb.
¢) UnnuHgp ons pasmeLLeHnsa Ha HeM MarHMTOB.

d) LMnMHApUYecKkne MarHnTbl G MarHUTHLIM MOMEHTOM #4 nopsiaka 0,1 A-M2 (3TOT MOMEHT TUMNYeH

OIS MarHnToB 13 camapusi-kobanbTa unu Heognma-xenesa-6opa o6bemom npubnuantensHo 100 Mm 3 ) [6].

B.6.4.4 Cxema o6opyaoBaHus

B ngeane BbicoTa MmarHuta gorkHa 6biTe pasHa 0,87 ero gnametpa [6], XOTS JOMYCTMMO OTHOLLEHUEe
BbICOTbI K AMaMETpy, paBHOE eauHiLe. £p - 3TO pacCcTOsiHMe OT CepeauvHbl MarHuTa no BbICOTE A0
OCHOBaHWA TMpu.

B.6.4.5 MeToguka usmepeHusi

3TN ncnbiTaHUS OOMKHbI ObITb MpPOBeAeHbl B 30HE, CBOOOAHOM OT OGonblmnx ¢eppoMarHUTHBLIX
06bekToB. Ha onepatope Takke He JOMKHO ObiTb HUKaKMX heppoMarHUTHLIX NPeaMETOB.

a) NamepsioT pasnnuHble napameTpbl (£g, Ay, k), CM. pucyHOK B.1, navepeHme £pcm. Takke B

[6].
b) Heobxoanmo 3HaTb 3HaYeHNE YCKOPEHUSI CUMbI TSXKECTU £ C TOYHOCTBH OKoMno 1%.
c) YcTaHaBnmMBalOT MarHUT Tak, YTobbl €ro CeBepHbl MOMC YyKasbiBarn BHWU3 (CEBEPHLIA MOMOC

LUUINMHOPUYECKOrO MarHuta npeacTaBnseT cobGoli KOHEL, KOTOpbIA OTTarnkuBaeT CEBEPHbIN MOMOC CTPEerKu
komnaca). MoTpebyeTcs 3HaYeHne MarHMTHOrO MOMEHTa #23 MarHuTa.

MarHmT co3gaeT makcumarnbHOe MarHMTHOE nomne Ha BerHeI7I NOBEPXHOCTWU CcTONa:

4
2wEE (B.6.4-1)

H =

roe A - equHuubl A-m1 ans mdBA'M_z 7] ZDBM.
BaxHo, 4TOObI nMepBOHa4anbHO 3HayeHus [ He npesbiwanu 2000 Am-l npu UCnbITaHU Mpb

knacca E, 800 A-m~! npv ncnbelTaHMn mpb knacca E2 1 200 Am1 NP1 UCMNbITaHUM TMPb OPYTUX KNacCoB.
Mone & MOXeT OblTb YBENMWYEHO, TOMbKO ECNM CUrHam MW3MEpPUTENS MarHMTHOM BOCMPUUMYUBOCTU

cnvLikom cnabbin. B aTom cnydyae none & yBennynmBaeTcd 3a CYET YMEHbLUEHUA BbICOTbI ZD .

d) YcTtaHaBnuBaloT BECbI HA HYIb.

€) YcTaHaBnMBaloT MpHO Ha CTone Tak, YTobbl ee OCb coBnagana C BepTUKanbHOM OCb0 MarHuta, u
CHMMalOT nokasaHue. [NoBopayMBatloT MpPH BOKPYT ee BEPTUKAIbHOM OCKM HECKOSbKO pas, yBenM4ynBas yimbl,
N CHAMAIOT NMOKasaHWs Npy KakaoM MonoxeHnu. [ns cnegyowmx npoueayp NoOBOpayYnMBaloT MMpo Ha yron,
npu KOTOPOM OTCYET MOKa3biBAaeT MakCUMaribHOE OTKIMOHEHNE OT Hy 4.

g) YcTaHaBNMBalOT MpK Ha CTore, Kak MpaBuUIio TpU pasa, HernocpedCTBEeHHO Hag MarHWToM.
MpoBepsItOT, YTO MPs BbICTABMEHA MO LIEHTPY.

1) OTMeYatoT BpeMsi YCTAHOBMNEHWUS HAarpy3ku, BPEMS CHSTWS MOKa3aHWsi 1 BPEMS YAareHusi Harpy3Ku.

2) PaccuuTbiBaloT £¥ No NOBTOPHbIM nokasaHuam. Kak npaBuno, <%y 6yger uUMeTb
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OTpVILI,aTeJ'IbeIVI 3HaK, NoKasbIBalOLLNIA, YTO MarHNT crierka NpUTArMBaeTCA K rupe.

Ml - CpefHee 3HA4YeHMEe U3 MaKCMMalbHbIX MOKa3aHW BECOB, KaXO0E M3 KOTOPbIX HaxoAsT nyTem
BPALLEHNS TMPU BOKPYT BEPTUKANBHON OCU.

MpumedaHune - MNMpuBeaeHbl OONOMHUTENbHbIE OnpeaeneHus ANs O4HO3HAYHOro PacKkpbITUS TEPMUHOB,
npuMeHAeMbIX B HacTodAlleM CTaHOapTe.

3) Cuny £ onpegensioT Kak
Fo=-tum g (B.6.4-2)

f) amepeHus cnegyeT NOBTOPUTL C NEPEBEPHYTLIM MarHUTOM.
PaccTtosnne ZD JOMKHO ObITb MOCTOSAHHBLIM.

1) YcTaHaBnuBaloT BEChl Ha HYIb.

2) CHoBa yCcTaHaBNMBalOT MMPHO Ha CTOre, kak NPaBuUo TpPU pasa, HENOCPEeACTBEHHO HaZ MarHUTOM.
MpoBEPSIIOT, YTO rMpsi BLICTABIIEHA MO LIEHTPY.

3) OTtmevaroT BpeMsA yCTaHOBJ1€HUA HArpy3kKn, BpemMsa CHATUA NOKa3aHNA U BpeM4d yaalneHUA Harpy3Kn.

4) PaccunTbiBaloT £¥7 NO MOBTOPHbIM nokasaHusm. Kak npasuno, %3 6yger umetb

OTpMLI,aTeﬂbeIVI 3HaK, HO MOXeT CYLEeCTBEHHO OTIIn4aTbCA OT Ml .

Mz - cpegHee 3HayeHMe M3 MaKCUMMarbHbIX MOKa3aHWW BeCOB, MOSTyYEHHbIX C MNepeBepHyTbIM
MarHUTOM, KaXXgoe 13 KOTOPbIX HAXOOAT NyTeM BpalleHUs rmpu BOKPYT BEPTUKarbHOW OCMK.

I'Ipmwleanme - anIBe,CI,eHbI aononHutenbHble onpeaeneHna And OAHO3HAYHOro packpbiTUA TepMUHOB,
npuMeHAeMbIX B HacTodAleM CTaHOapTe.

5) Cuny 5 onpenensioT Kak
fy =-tmy g (B.6.4-3)
6) MosTopsAOT aTansl d)-f), NpuBeAeHHbIE BbILLE.

B.6.4.6 BbluncneHusn

PaccuuTtbiBatoT MarHuTHyr BOCNPUMMHYMNBOCTb X n OCTaTO4HYyO HaMarHN4eHHOCTb

M. (cocmaenswowjasi eexkmopa M Mo ocu z ) MpW, BBOAA Pa3NMyHble MapameTpbl B YpaBHEHWS,

npuBeaeHHble Huxe. lNMpegnonaratoT, YTO MarHUTHas BOCMPUMMYNBOCTb BO3QyxXa Bceraa I'IpeHere)KI/IMO
Mana.

B.6.4.6.1 MMpn namepeHun kak &1, Tak u F3 3HAYeHME MarHUTHON BOCMPUUMUMBOCTM HaXOAST MO
dopmyne
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— Fﬂ
IR —04F, - (B.6.4-4)
roe
o= 3_'3'- ﬁ?
T Eé; (B.6.4-5)
£+ 5
a S (B.6.4-6)
M 3Ha4YeHne ocTaTto4yHOM MarHUTHOM MHOYKUNN HaxodAaT no (bopmyne
5, X
M, = - B
ro ﬂi; 1+023y (B.6.4-7)
Zl:l A ' o
roe
-5
Iy, = T (B.6.4-8)

Bz - BepTUKanbHas coOCTaBMAIOLLAS OKPYXaloLLel MarHUTHOM MHAYKLMK B nabopaTopuu.

Kak npaBuno, Sgz AONycKaeTCst NPUMEHSITb Kak BEPTUKANbHYIO COCTABNSIOLLLYH0 MArHUTHON MHOY KWW
3eMnM B MeCTe, rae pacronoxeHa nabopartopus, 1 B 3Tom criydae - 48 MkT < Sgz < 60 MKT B 3aBUCMMOCTY
OT WMPOTkl. 3HaveHne SEz PaBHO HyMi0 Ha 9KBAaTOpPE M MMeEeT MaKCMMarbHOe 3HadeHMe Ha Momncax.

BEE UMEET NONOXMUTENbHbIN 3HaK B ceBepHOM nonywapun 1 OTpI/ILI.aTeﬂbeII7I - B HOXKHOM.

B.6.4.6.2 MeomeTpuyeckvie nonpaBoyHble koaddnUMeHTbl {5 1 {1, B BbllLENpPUBEOEHHbIX YPaBHEHUSX
onpegensoT no dopmMyriam

L Ry fznjl 4 (R fElll

T E e

2 13
o= 2a—A “0 Z”

‘2 3."2 213."2
S ] [ L aaal . (B.6.4-10)

7,12

Bornee noapobHo 06 {3 u {y om. B [6]. [INs BCex MpaKTMYECKMX Lieneil aonyckaeTcs npeHebpeub
MarHUTHOM NPOHMLL@EMOCTbLIO BO34yXa.



OCT OIML R 111-1-2009 lNocypapcTBeHHasi cuctema obecneveHns eguHcTea mamepenun (TCU). Mvpu knaccos E(1), E(2), F(1), F(2),
M(1), M(1-2), M(2), M(2-3) n M(3). YacTb 1. MeTponorunyeckue n TexHudeckune TpebosaHus
lpumensiemcs ¢ 01.07.2012 e3ameH OCT 7328-2001, MU 1747-87

Crpanuua 47

B.6.4.6.3 ®opmynbl, NpMBEeAEHHbIE Bbille, UCMOMbL3YT ANA UMIMHOPUYECKMX Mpb. Ecnu mpsa He
nMeeT opMbl MAeanbHOro UMNMHApPa, MoryT noTpeboBatbCcs OOMOMHUTENbHBLIE MOoMpaBkM nnm GonbLluas
HeonpeaeneHHoOCTb. Hanpumep, ganbHenwmne BblYMCNeHNs HEOBX0aMMbI 115 y4eTa OCHOBAHWS C BbIEMKOW,
rornoBKv rMpu M T.M., Kak NogpoOHO ykasaHo B [6]. MonpaBkn Ha 3T opmMooOpasyloLLMe 3NEMEHTbI TEM
fonble, yem MeHbLUE Macca (2 1), Torga 3HadeHne nonpasok goxoguT Ao 10%.

B.6.4.7 HeonpeneneHHOCTb

MpumeHsiemas meToanka NPMBOAUT K HEONPEAENEHHOCTM ANt MarHMTHOM BocnpuumyunBeocTy oT 10%
0o 20%. HeonpegeneHHOCTb, CBA3aHHas C 3TMM METOAOM, Gorblue Yy MarneHbKUX mMpb B COOTBETCTBUM C
[17], [18], [40].

B.6.4.8 3anucb pe3ynbtaToB

Pesynbtatbl M3MepeHWn M BbLIYUCIIEHWIA BHOCSAT B MPOTOKOM, ¢hopma KOTOpOro npuBefeHa B
MexayHapoaHon pekomeHgaumm R 111-2.

B.6.5 MarHuTHas BocnpuuMmumBocTb. MeTtoa nputaxeHus

B.6.5.1 MpuHUUNbI UcnbiTaHUA

BennunHa, wusmepsiemas 3TMM METOAOM, - OTHOCUTENbHAs MarHWTHas NPOHWLAEMOCTb,
onpegensemMas nyTemM CpaBHEHUS MarHATHOW CUIbl, BO3HUKAaIOLLEN B pesynbrare OeNCcTBUS NMOCTOAHHOro

MarHuta Ha 93TanoH Maccbl, W COOTBETCTBYIOLEN CUMbl, OENCTBYIOWENA Ha 3TanoH MarHUTHOM
NpoHMUaeMocTM (CM. pucyHoK B.2). MarHuTHyt0O BOCMPUMMYMBOCTB X BbIMUCIISIOT C WCMOMb30BaHWEM

YyPaBHEHUs NS OTHOWEHAS] MeXdy OTHOCUTENbHOW MAarHUTHON MPOHULAEMOCTHLI0 WM MarHUTHOM
BOCMPUMMYMBOCTBIO fy = 1+ % .

YKa3aHHbIN MEeTOL MOXET OblTb MCMONb30BaH C MpsAMU HOMMHanbHoM Maccon 20 r n 6onee n gns
rmpb knaccos Ea-F3 B cootBerctBum ¢ [18] 1 [19], [cm. Takke Tabrmmuy B.3(b)]. Kak npaBuno, ycTpoicTBa,
NpMMeHsieMble B 3TOM MeTode, MOryT ObITb MCMNOMb30BaHbl TOMbKO Ansi ONPeAeneHns MarHUTHON
npoHuuaemocTy B ananasoHe 1,015 pi; 225(0,01% % £1,5).

B.6.5.2 O6wme nonoxeHus
HepocTtaTok 4aHHOro MeToga COCTOUT B TOM, UYTO MMEILLMECS YCTPOMCTBA CITOXKHO Kanvbposarhb.

ﬂpedynpe)KdeHue - CyLI.I,eCTByeT PUCK TOro, 4TO AaHHasA MeToAUMKa Bbi30OBeT MNOCTOsAHHOEe
HaMmarHm4iunBaHue MCHbITyeMOﬁ rmpu.

MarHnT NPUTAMBAaETCA K TmMpe Uimn K CtaHgapTHOMY 06pa3u,y B 3aBMCMMOCTWU OT TOro, KOTOprIZ N3 HNX
nmeet 6OJ'IbLLIyI-O MarHMTHyr NPOHNLIAEMOCTb.

B.6.5.3 O6opynoBaHue
a) MarHnT, ypaBHOBELLEHHbIN Ha LLUApPHMPE C NCMONb30BaHMEM MPOTMBOBECA (PUCYHOK B.2).
b) CtaHgapTHbI 0bpasel, ¢ N3BECTHON MarHUTHOW MPOHMLIAEMOCThLIHO.

¢) UHcTpymeHTbl ansa pabotel ¢ mpsiMu (Hanpumep, nabopaTtopHble NepyaTki, HEBOPCUCTasi TKaHb,
nabopaTopHbIA MUHLIET).

d) XopolLuo ocBeLLeHHasa KomHaTa.
B.6.5.4 BHewHu BMA obopynoBaHus

Ha pucyHke B.2 npuBegeHa cxema obopyaoBaHunsd. Kak npaBuno, ycTporicTBO BKoYaeT B cebst Habop
BKNagblwen (ctaHgapTHbIX 06pasLoB), KOTOpbIE MOryT BbITb MCMNOMB30BaHbI.
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1 - cTaHgapTHbIN 0bpasel; 2 - CTEPXKHEBON MarH1T; 3 - MPOTUBOBEC; 4 - WapHUp; 5 - mps
PucyHok B.2 - ObopynosaHue Ans onpegeneHms MarHuTHOM BOCMPUMMYMBOCTU. MeToa npuTskeHus
B.6.5.5 MeToguka nsmepeHum

a) BcTaBnsaoT nogxogawmin cTaHgapTHbIN obpasel, ¢ M3BECTHOM MarHUTHOW NPOHMLL@eMOCTbIO (Oanee
- ApoHuUyaemMocms) B Npnbop.

b) YcTaHaBnuBaoT yCTPONCTBO B yCTOMYMBOE MONOXKEHNE, NPU 3TOM MarHUT AOMKEH YKasblBaTb BHU3.

c) [lNepeoBuraloT Mp MO HaMpPaBfEHWIO K YCTPOMCTBY (CTEPKHEBOMY MarHUTY C W3BECTHbIM
CcTaHAapTHbIM 0bpa3LoM) OO TeX MOop, NoKa OHa He KOCHETCA MarHuTa.

d) 3atem o4eHb OCTOPOXHO OTOABUTAKOT FMPHO OT YCTPOWCTRA.

e) Ecnm cTepxHeBOi MarHMT NpUTAMBAaETCS K Mpe, TO OTHOCUTErNbHas NMPOHMLLIAeMOCTb MpK Bhille,
YyeMm y cTaHdapTHoro obpasua.

f) OTO MCMbITaHMe OOMKHO ObiTb npoeeneHo npu pasfiiMyHbIX MONOXEeHUAX KaK HaBepxy, Tak U Ha
OCHOBaHUN TNpK.

Ona obecnevyeHnsi CONOCTABMMOCTA 3TUX W3MEPEHWI MarHWTHOW BOCMPUMMYMBOCTM Mpouenypa
[OIMKHa ObITb MOBTOPEHA C N3MepPeHsiMM 0Opasua C M3BECTHON MarHUTHON BOCMPUMMYMBOCTHIO (Hanpumep,
onpegeneHHon ¢ UCNofNb30BaHNEM U3MEPUTENS MarHUTHON BOCNPUMMYMBOCTM Mo B.6.4).

B.6.5.6 HeonpegeneHHoOCTb

YCTPONCTBO MMEET COOTBETCTBYIOLLYHO HEOnpenerieHHOCTb M3MEepPeHUst MPOHULAEMOCTU, PaBHYIO
npu6mmantensHo 0,3% (30% Ana BOCNPUUMUYMBOCTM) NPY CaMon HU3KOW npoHuuaemocty (ky = 1,01) n 8%

(13% pna BOCMPUMMYMBOCTM) MPU CamMOW BbICOKOM MpoHMUaemocT ( iy = 2,5). MeToguka namepeHus
MOXeT umeTb bdnslwmre HeonpeaeneHHocTu [19].

B.6.5.7 3anucb pe3ynbtaToB

Pesynbtatbl M3MepeHWn M BbLIYUCIIEHWIA BHOCSAT B MPOTOKOM, ¢hopma KOTOpOro npuBegeHa B
MexayHapoaHon pekomeHgaumm R 111-2.

B.6.6 MarHuTHaa BocnpuMmM4nMBoCTb. MeToa MarHUToOMeTpa € HacblWeHHbIM CepaevYHUKOM

B.6.6.1 MpuHUMN UcnbITaHKA
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MeToa npegHasHadeH Anga onpegeneHnst OTHOCUTENBHON MarHMTHOW NPOHULLIAEMOCTM 0bbekTa nyTem
MCNOmNb30BaHMA MarHMTOMETpa C HacCblEeHHbIM CepaeYHUKOM C 30HOOM MPOHWMLIAEMOCTU, COopepXallium
MOCTOSAHHBIA MarHUT, PacnonoXeHHbIn BONn3n obbekta [20].

lMpedynpexdeHue - CywecTByeT pUCK TOro, YTO AaHHaA MeTOAMKAa MOXKET Bbi3BaTb MOCTOsIHHOE
OCTaTo4yHOe HaMarHM4YMBaHue UCMbITYeMOW rmpu.

B.6.6.2 O6wme nonoxeHus

Kak npaeuno, npubopbl, nNpuMeHsiemble nONs peanusauMnm gaHHoro MeTtoga, MoryT ObiTb
MCNOMNb30BaHbl AN onpegeneHns MarHUTHOM npoHuMuaemoctTu B guanasoHe 11,0001 ip:r £ 2,00

(0,0001 £ % % 1,00). Ons obecrne4yeHns COMNOCTABUMOCTM 3TUX OnpedeneHnin npoueaypa AoSHkHa ObiTh

MOBTOpPEHa C MWCMoNb3oBaHMeM ob0pasla C W3BECTHOM MarHWTHOW BOCTMPUMMYMBOCTBIO  (Hampumep,
noaxopsiuero ctaHgapTHoro obpasua, cepTMdULIMPOBAHHOIO akKKpeaUTOBaHHON nabopaTopueit).

B.6.6.3 O6opynoBaHue

a) MaFHMTOMeTp C HacCblleHHbIM cepaeYHUKOM C 30HOOM NpoHNLIaeMOoCTU, coaepxalinm NOCTOSAHHbIN
MarHuT.

b) O6pa3uoBbIi MaTeprarn ¢ N3BECTHON MarHUTHOM MPOHMLLAEMOCTBIO.

c) WHcTpymeHTbl ans paboTbl ¢ mMpsimm (HanpumMep, nabopaTopHble nepyaTku, HEBOPCUCTas TKaHb,
nabopaTopHbIA MUHLIET).

d) XopoLuo ocBeLLeHHas kKomHaTa.

B.6.6.4 MeToguka nsmepeHum

B cOOTBETCTBMU C MHCTPYKLNEN N3TOTOBUTENS.
B.6.6.5 HeonpegeneHHoCTb

Mpubop wnMMeeT COOTBETCTBYIOLLYIO HEOMNpPeaereHHOCTb WM3MEPEHUST MPOHUL@EMOCTU, pPaBHYHO
npubmmautensHo 2% (ot 40% [o 4% [pns uavepeHuss MarHUTHOW BOCMPUUMYMBOCTU) B OManasoHe

1,005 % iy £1,05 (0,005 % ¥ £0,05) [20].

B.6.6.6 3anucb pe3synbtaToB

Pesynbtatbl M3MepeHWn W BbIYUCIIEHWA BHOCHAT B MPOTOKOM, popma KOTOpOro npuBedeHa B
MexayHapoaHon pekomeHgaumm R 111-2.

B.6.7 PekomeHpoBaHHble MeToAbl AnNA oOnpefereHnss OCTaTOMHOW HaMarHMYeHHOCTU U
MarHMTHOM BOCNPMMMUYMBOCTM B 3aBUCMMOCTU OT Knacca TOYHOCTU FMMpb U UX pasmepoB

B.6.7.1 NamepeHns gomkHbl ObITb NPOBEAEHbI C FTOTOBLIMU TMPSIMU.
B.6.7.2 Moryt O6biTb ucnonb3oBaHbl rayccmerp (B.6.2) pana onpegeneHns  octaTouvHOM

HaMarHW4YeHHOCTU AONA BCEX KacCoB TOYHOCTU, AaTumk Xomna AONs HOMUHambHbIX 3HaYeHun > 1 1 u
MarHUTOMETP C HaCbILLEHHbIM CEPAEYHUKOM AN HOMUHANbHbIX 3HadeHuid > 100 T.

B.6.7.3 B Tabnmuax B.3(a), B.3(b) n B.3(c) npuBeneHbl pekoMeHOOBaHHblE METOAMKA AN TMpb
pa3nu4yHbIX KNaccoB TOYHOCTH.

TabnuuaB.3(a) - OcTtarodHas HamarHMyeHHoCcTb. MeTog nsMepuTens MarHuTHom BocnpunmMymeoctn (B.6.4)

Maccarvpn #1,r1 Knacc TouHoCTH
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220 E1,E2,F1 nwF37 6e3noaroHo4Hoi nonoctu
2im<20 E{,Ez nFy
£2 E; nE2z

Tabnuua B.3(b) - MarHuTHas BOCNpUMMYMBOCTb

Macca rupu

lnace Ey

lnacc E,

lnaco Fy

lnacc Fy

5000 wr

2000 wr

1000 wr

500 kr

200 kr

100 kr

n

n

n

50 wr

20 wr

10 wr

5 Kr

2 Kr

1kr

500 r

200

100 r

n

n

n

50r

20r

107r

&r

2r

Sp

Sp

1r

500 wr

200 wr

100 war

50 war

20 wr

10 war

5 mr

2 mr

1 mar

Sp

Sp

Sp

Sp

Sp — TexHmueckue TpeboeaHua K MaTepwanan (B.6.3).

S — WAMEPWTENE MATHUTHOM BOCNPMMMYMBOCTH ANA MMpe G&3 NOAroHOYHOM nonoct (B.6.4).
A — MeTon npuTRxEHus (B.6.5)
F — MBrHWTOMETP ¢ HACHILEHHEIM CEROSYHMEOM + NOCTORHHBIA MarHnT (B.6.6).
5% — metoge F v A npegnodtTensHed Ans rpe knacca E; o 100 go 1000 kr, nockonsky younua, Heobxoam-
MBIE ONA BRNONHEHWA MAMEDEHWA C WCNOMNBI0BEHWENM MIMEDWTENA MErHMTHOM BOCMNPWMMYMBOCTH, MNPEBLILSNT
NPEMMYLLECTES 3TOMD METOAS NPY CREBHEHMM C METOAaMK F 1 A ans ripe knacca Tounocty Ex ot 100 go 1000 k.
MeTon M3MEPUTENR METHWTHOW BOCNPUMMMYWBOCTH HE PEKOMEHAYETCH [ANA COCTAEHEX MMpk.
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Tabnuua B.3(c) - OctatoyHas HamarHndeHHocTb. Mayccmetp (B.6.2)

Macca rupun Knacc TouHocTH

21 (aatumnk Xonna) E{,E2,F1,F2,M{,M{_2,M2,M3_3,M3

#100 r (MarHATOMETP C HaCbILWEHHbIM CEPAEYHNKOM)

B.7 NMnotHocTb
B.7.1 BBegeHue

B T1abrmue 5 npuBeneHbl npedenbHble 3HA4YeHWs MNOTHOCTU MMpb. [lanee npeacTaBreHbl LLECTb
NPUHATBIX METOA0B ONPeAeneHns NITOTHOCTM Mpb. AnbTepHaTMBHbIE METOAbI, HAaNpUMep B3BELUMBaHNE Ha
Becax, Morpy>eHHbIX BO pTOPYMEPOLHYI0 XMAKOCTb [21], nnn nucnonb3oBaHWe akyCTUYECKOro BOMOMETpa
[22], [23], moryT OblTb NpPUMEHEHbI, €CrM WX [OCTOBEPHOCTb MOATBEPXKAEHA COOTBETCTBYHOLLEN
OOKYMeHTaumen, npunaraeMon K nNpoTokony ucnbiTaHuid. Metoabl ucnbitanmn A, B, C mn D
npegycmaTpvMBalOT UCMONb30BaHMe BOAbl MM ApPYyron MNOAXOASLEN pabodeit XMAOKOCTM B KavecTBe
3TanoHHon mepbl nnotHoctn. Metogbl E n F nogxogsar ona mpb 6onee HU3KOro knacca unm B TOM Criyyae,
€CInn MOrpy>keHWe B >XMAKOCTb Henpuemnemo. B Tabnuue B.4 npvBedeHo kpaTkoe onvcaHWe MEeTOAOB
onpegeneHus nnotHoctu. B Tabnuue B.8 (B koHue pasgena B.7) npuBegeHbl pekoMeHOoBaHHbIE METOAbI
onpegeneHns NNOTHOCTM MO Knaccam TOYHOCTH.

Tabnuua B.4 - MeToabl onpegenexHus NoTHOCTH

MeTon OnucaHne

A Haunbonee TouHbIi MeTOA. ['MaopocTaTMyeckass METoguKa CrMYeHUs] UCTbITYEMOW TMPU U STaroHHOW
rMpuv Kak B BO3OyXe, TaK U B XXMAKOCTU C U3BECTHOM MIOTHOCTLIO

B Cawmbiin ObICTpbIN U Hanbonee noaxogsawmMin meTod. BaBeluvBaHe rmpu B BoAe M NpoBepka Toro, YTo
nokasaHnsi BECOB HaxogsATCsl B AMana3oHe TabnMYHbIX NpefenbHbIX 3Ha4YeHU, WU BblYUCIeHUe
NIOTHOCTW MO NOKa3aHWsIM BECOB U U3BECTHOWN OENCTBUTENBHOM Macce UCMbITyeMOW rmpu

C PasgenbHoe onpegeneHve Maccbl M obbema UCMbITyeMon rvpu. OGbeM onpemensoT no
yBENUYEHWNIO NoKa3aHWil BECOB, KOr4a rvpio NodBelunBaroT B BOASAHOM TepMocTaTte, pacrornoXeHHOM
Ha YallKe BecoB

D OTa meTodMka MOAXOAMT ANA FMpb HOMUHaNbHOW Maccol >1 kr. B3BelumBaHue WUCMbITATENbHOro
KOHTEMHepa, 3amnofIHEHHOrO XWUOKOCTHbIO, C TOYHO OMNpederneHHo BMeCTUMOCTbIO, COBMECTHO C
UCTbITYEMOI FVpeii BHYTpU 1 6e3 Hee

E OTa MeToamMka NoAXOAUT AN FMpb C NOArOHOYHBIMU MOMOCTSAMM, KOTOPbIe He MOTYT BbITb MOrpy>KeHbI
B BoAy. Bbluncnenne obbema NnpoBoAAT No pa3mepam rupu

F OueHka NOTHOCTM Ha OCHOBAHWMM M3BECTHOrO COCTaBa Chnaea, U3 KOTOpPOro U3rotoerieHa rmpsa

B.7.1.1 TlpoBepka npeaenbHbIX 3HAa4YeHU MAOTHOCTU [OMKHA YYMTbIBaTb HEONPEeAEneHHOCTb,
CBAI3AHHYID C WCMOMb3yeMblM METoAoM uchbiTaHun. B Tabmvue B.5 npuBegeHa ob6wasi oueHka
HeonpeaeneHHoCTN, CBSI3aHHOM C KaXablM METOAOM. NS KaXaow rmpu pacluMpeHHast HeonpeaeneHHoCTb
7 (ana ik = 2) onpegeneHns NnoTHOCTM OOMKHA HAXOAUTBLCS B Npedenax

Pmin YU L0 Lo — 8. (B.7.1-1)
Tabnmua B.5 - OueHeHHasn TunmMyHaa HeonpeaeneHHocTb If (Ans & = 2) B 3aBUCUMOCTU OT UCMONb3YEMOro

mMeToada n MmaccChbl T’mpb, KF'M_3
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Meron OueHo4vHasa TUNUYHas HeornpeaeneHHoCTb, kr-mM~= , ans rMpb Maccom
50 Kkr 1 kr 1r

A1 - 15 60

A2/A3 - 3 60
B1 5 5 60
B2 20 20 60
C 10 10 100
D 5 10 -
E 30 40 600
F OT1 130 po 600

OpHako ecnn HeonpederneHHOCTb U3MEPEHUIA MNOTHOCTU MOXET ObITb YMEHbLUEeHa, TO MOXeT ObITb
MPUHSAT yBENWYEHHbIN Anana3oH MAOTHOCTEN, Kak nokasaHo Ha pucyHke B.3. [NpunoxeHne onpegeneHHbIx
YyCUNnin No3BonNuT Jobutbcs 6onee HN3KUX 3HAYEHUI HEONPEAENEHHOCTEN.

Pmac] | B
MaxCHMaNBHBIE W MHHAMANEHBLIE Mpagens! [
npeaens 4NA ANOTHOCTH ONA NPAHATBIY =~ —1—

MAOTHOCTEA

Pres = 5000 m:w..l'a -

e
Pmny T | B

PucyHok B.3 - [lonycku ans nnoTHOCTU M Npeaenbl Npy NOBEPKE B 3aBUCUMOCTU OT HEONPeAEerneHHOCTH
N3MepeHni

B.7.2 O6wme nonoxeHuns
B.7.2.1 HopmanbHasa Temneparypa

HopmanbHas Temnepatypa ans onpegeneHns nnotHoctu coctaBnsaet 20°C. Ecnu mnamepenue
BbIMOMHSOT MPU OPYron TeMnepaType fieas , (OPYrol aTanoHHoOM nabopaTopHOM TemrepaTypon MOXeT

ObITb 23°C nnm 27°C), NNOTHOCTL AOMmkHa bbITe NepecumTaHa ansa 20°C ¢ ucnonb3oBaHMeM KoaddmumeHTa
obbeMHOro pacwmpeHus ‘¥ matepuana. Ecnu ¥ To4HO He w3BecTeH, npegnaraetca And mMpb U3

HepXXaBeloLLlen cTanu ncnonb3osatb ¥ = 50-10~f°Cc-1.

Pllrer ) = Olimeas ) (11 Wimeas ~frer )] (B.7.2-1)
Heorlpe,u,eﬂeHHOCTb V|3MepeH|/II7I COocTaBnderT:
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2
4 (0t ) =4 (0 % 4262 (00 (tyuons ~Frof )+ 8 Conpas 10 (ras )7 (B.7.2-2)

B.7.2.2 Tpe6oBaHUA K ManbIM FMpAM

MnoTHoCTb ManbiX Mpb, Afs KOTOPbIX B Tabnmue 5 He npuBedeHbl MpefderbHble 3HayYeHus,
npoBepaTb He TpebyeTtcs. MNoTHOCTL Mpb Maccol MeHee 1 T fofkHa OblTb OLEHeHa B COOTBETCTBUM C
meTodoM F (CcM. HMxe) ¢ y4eToM nHopMaLnn U3rOTOBUTENS O MaTepuare, U3 KoTOporo N3roTOBIEHb! TPU.

B.7.2.3 Paboyas XnaKkocTb

Paboyas »XMAOKOCTb HEe AO0MmKHA OKasblBaTb BUSHASA Ha rmpn. npeﬂI'IO'—ITVITeJ'IbHO MCMNoJb30BaTb
ONCTUNIMPOBaHHYKO W OerasmpoBaHHYO BOAY, TaK KaK €€ MNOTHOCTb npeactaBdeTr cobon XopoLwo

N3BECTHYIO (DyHKLUMIO TeMmnepaTypbl [24], [25]13' N ee YUCTOTY NEerko KOHTponmnpoBaTh [26] 4.B cbopmynax B
HacTosILLleM nofpasfene MCnofb3oBaHO MOCTOSIHHOE 3HaYeHWe MNNOTHOCTU XMAKOCTU. NS BblYMCNEHUN C
NCMNONb30BaHNEM KapMaHHOro KarbKynsatopa B Tabnvue B.6 npuvBedeH nepecyer HEKOTOPbIX 3HAYEeHWUW

MMNOTHOCTM ANs BoAbl. MNOTHOCTL BO3dyXa MOXHO paccuMTaTb, MCMOMb3ys MPUGIIMKEHHYO hopMyIy
(E.3-1).

U M'mpsi, koTopasi He Gbina BbluMLLEHa Nepen UCTbITAHMEM, MOXET MokasbiBaTb Gonee HU3Kuii Bec
nocrie Morpy>keHusi ee B YNCTYIO BOAY M Mocneaylolen ctabunmnsaunm.

2) ,D,OI'IyCKaeTCﬂ ncnonb3oBaTtb U Apyme XUOKOCTU C XOpoLlo W3BECTHOWN M CTAbMUIMbHOW MNOTHOCTHIO.

Ona nonyyeHns ManeHbkMX HEONpeneneHHOCTEN U3MEPEHNS BaXXHO paboTaTb Mpu MOCTOSIHHOW M TOYHO
M3BECTHOW Temnepatype. OTO Hambonee BaXHO, €CriM BMECTO BOAbl MCMOMb3yeTca »mMakocTb ¢ 6ornee
BbICOKMM KO3 DPMLMEHTOM TEMMOBOIO PacLLUMpPEHUS.

Tabnuua B.6 - [MnoTHOCTL BOAbI

f,°C £1,krm 3 Loy 1Ay, kw3 ecml
18,0 998,593 -0,190
18,5 998,499
19,0 998,402 -0,201
19,5 998,303
20,0 998,201 -0,212
20,5 998,096
21,0 997,989 -0,222
21,5 997,879
22,0 997,767 -0,232
225 997,652
23,0 997,535 -0,242
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23,5 997,415

24,0 997,293 -

B.7.2.4 BogonpoHuuaemMocTb NOArOHOYHOW NOJSIOCTH

Mpwn, UMetoLLEe NMOATOHOYHYIO MOMOCTh, HE criedyeT Morpy»atb B Body, Tak Kak OHa MOXEeT nonacTb B
MosfioCTb BO BPeMsi M3MepPeHui. ITO MOBMMSIET KaK Ha MMOTHOCTb, Tak U Ha Maccy mMpu U HapyLumuT
CTabunbHOCTb Maccbl. [ns mpb C MOMOCTbIO MpeanoyvTMTeneH MeToA onpedeneHuss obbema Mo
reoMeTpuyeckim pasmepam mpb. OQHaKko ecrv BClO BOAY BO3MOXHO BMOCHEACTBUM yGpaTb, HeobXxoammo
BbIMOMHATL TMOPOCTATUYECKOE B3BELMBAHME C OTKPLITOM MOMOCTLIO, TLWATENbHO yAanss nonaewmve
Ny3bIpbKA BO3ayXa.

B.7.2.5 YpaneHue Bo3ayxa

Ona TO4YHbIX Msmepean?l B BoOAe l-Ipe3BI:I‘-Ial7IHO BaXHO yOannTb Ny3blpbkKM BO34yxXa U3 TUpU "
aepxxarena rmpu. 3710 Takke cnpasegnneo AOndA CTEHOK XWMAKOCTHOro tepmMmocTarta gld Metoaos CnuD,

0COBEHHO B OTHOLLEHWM ManeHbkuX mpb 1 . MpaKTUUHBIN CMOCOG YMEHbLIEHUS PUCKA BO3HWUKHOBEHMUS
BO3/yLUHbIX My3bIPLKOB 3aKMioYaeTcsl B erasaLu Bofbl U Mpy B BOAE MyTEM NPUIOXEHUS OTPULIATENbHOTO
[aBMEHNs! K KOHTENHepY NMpUGNM3NTenbHO Ha 10-15 MuH 2 .

1) Hanpumep, B crniyyae ¢ ruper 20 Mr usmeHeHve nokasaHus komnapatopa Ha 20 MKr npuBeeT K
pa3nuuumio B pesyrnbTaTte namepeHns nnotHoctn 80 Kr-m -3,

21 NMnotHocTb BO34yXa, HacbIWEHHOro Bogon, npnbnmantensHo Ha 0,0025 Kr-m HUXe, YeM BOAbl
6e3 Bo3ayxa.

B.7.2.6 [lepxxaTenb rupu 1 npoBosfioyHas noaBecka

PacnonoxeHve ripy Ha aepxartene nog BoAoW MOXET CryyaiiHO MoBreYb 3a COGON NoBpeXaeHne Kak
rMpu, Tak M TepMmocTaTa (CTekno). HagexHee Bcero norpyxaTb Mpio M Aepxatenb BmecTe. OpHako
BO3AYLLIHbIE My3bIPbKA Nerdye oBHapYXMTb, €CIIM AepXaTerb M MPH MorpyxatoT no otaensHocTu. Cnegyet
MCMonb30BaTb TaKoW OepXaTenb MpW, KOTOpbIA MO3BOMMT NpedoTBpaTuTh ee nageHue. Ecnm Tpebyetcs
HM3Kaa HeonpeaeneHHOCTb 3MEepeHuiA, NPOBONOYHasA NoABecKa AOMKHa BblTb TOHKOM, YACTOR Y NPOXOAUTL

rpaHnuy Bosgyxa v Boabl noa npAMbIiM yFJ'IOMBII .

3) KomneHcaumoHHbIn MeToa YUYNTbIBAET, YTO LOepXaTellb, a TakKkKe Norpy>xeHHasda npoBOosioYHadA

noaBecka BbITECHSOT Body. Kpome Toro, aToT MeToA KOMMEHCUpPYeT AOMOSHATENbHY0 CUIY, BO3HUKLLYIO
n3-3a 0Opa3oBaHMSA MEHUCKA Ha rpaHuLe Bo3dyxa M BOAbl, KOTOpas He OTpaKeHa B MNOCMedyHoLmnx
ypaBHeHunax. OuameTp nposonoku ot 0,1 Ao 0,3 MM Anst Mpb HOMUHANBHOW Macco 0 2 Kr NoAXOaUT Ans
DonblWNHCTBA Cry4aes.

B.7.2.7 Macca nnun ycnoBHasi macca

B dopmynax, npuBegeHHbIX HUXE, Macca MOXeT OblTb B3sTa Kak yCroBHas Macca, M Haobopor,
MOCKOMNbKY MpU pPacCMOTPEHUM HEOMNPEOEneHHOCTM, MOMyYeHHOM M HeobxoauMon Onsi onpedeneHus
NAOTHOCTU PN, pa3HMLa MEXOy 3HAYEHUSIMU €€ MacChl M YCIIOBHOM MacChl HecyLlecTBeHHa. 1o aTon xe
nNpuYnHE HOMWHANbHOE 3Ha4YeHne MOXET ObiTb B3ATO A1 MAcCbl MMM YCIOBHOW MacCbl rpu, Mpu
NpeanonoXeHun, 4YTO ee YCNOBHas Macca YOOoBeTBOpsieT npegenaM  [OMyCKaeMOW MOrpeLuHocTy,
npvBeaeHHbIM B Tabnuue 1.

B.7.2.8 Cywka rupu

lMocne wv3BnedeHMss MpuW M3 TepmocTata C Bogon Oonblias 4YacTb BOAbl Cpa3dy Xe CTEeYeT C
noBepxHoctn rmpn. OcTaBlUMECS Kaniu criegyer CTepeTb C WUCMONb30BaHMEM TOHKOM TkaHu. [ns
cTabummsaumm mpu LOrycKaeTca MOMECTUTb Mof MOAXOASLWMA Komnak (nepeBepHyThiM NnabopaTopHbIn
CTakaH Ha Mpoknagkax ans obecnedeHns BEHTUNALUM).
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B.7.3 UamepeHMne ucnbiTatenbHOro oépasua

ViamepeHne NioTHOCTU MOXET ObITb NPOBEAEHO HA OAHOM MCMbITaTenbHOM 0bpasue, B3ATOM U3 Kycka
MeTanna, Ucnosib30BaHHOro AN U3rOTOBIIEHNS TMPU. McnbiTaTenbHbi obpasel AormKkeH ObiTb Kak MOXHO
Doree Noxox Ha rMp M UMETb NOAXOAAWMIA 0O0bem n chopMy AN namepenus nnotHoctu. LLepoxoBaTtocTb
ncnbiratensHoro obpasya AomkHa ObiTb Takast xe UM MeHbLLEe, YEM LLIEPOXOBATOCTb MpW. MNMNOTHOCTL Mpu
npegnonaraeTca paBHOM MNNOTHOCTU UCMbITaTenbHoro obpasua. CTaHAapTHY HeonpeneneHHOCTb 3TOro
3HaYeHUs MOMy4yalT CNOXEHWEeM OTHOCWUTENbHOM CTaHAAapTHOW HeonpegeneHHocTu, pasHon 5-10 =3

CTaH,D,apTHOVI HeonpeaneneHHOCTU NIOTHOCTU UCNbITaTeribHOro 06pa3u,a.

B.7.4 MeTtop ncnbiTaHua A (rugpocraTu4eckoe crimdyeHue)

1- yCTpOI?ICTBO OnA CMeHbl TMpb; 2- npoBOJ1I04HHaA NoABeCKa; 3- aepxarternb Aand rmpb

PucyHok B.4 - UnnocTpaunsa metoga A
OTOT MeTof MOXET ObITb peann3oBaH TpeMsi pasHbIMK criocobamu.

Metog A1 (oBe pasHble 3TarloHHble TMpW, B3BELIEHHbIE B BO3AyXE): CIMYEHWE WCMbITYEMOWN U
3TaNOHHOW MMpPb B BO3AYXE U CAINYEHNE NCTILITYEMON MPWU B XKMOKOCTU U BTOPOW 3TArlOHHOM rMpu B BO34yXe.

Metog A2 (3TanoHHble rMpu, B3BELIEHHble B BO3OQyXe W B XWAOKOCTW): CIMYEHWE WCMbITyeMon WU
3TanoOHHOW MpWU B BO3OyXE U CrMYEHNE UCMbITyeMOn mpu 1 (TON e camMon UM OPYyron) 3TaroHHOW rmpw,
Koraa oHW obe HaxoasTCs B XKUAKOCTHU.

Metog A3 (HemocpeOCTBEHHOE B3BeELUMBaHWE): B3BELUMBaHWE WCMLITYEMOW MMpM B BO3OyXe U B
XMOKOCTM MPU UCNOMb30BaHNUN MOKAa3aHUS BECOB BMECTO MaCChl 3TarnOHHbIX MMpb.

B.7.4.1 O6opynoBaHue

a) JlabopaTopHble BeCbl C JOCTaTOYHON MakCMMasibHOW Harpy3KoM U BbICOKMM paspelueHnem (Kak
npaBuno, OTHocuTenbHoe paspewenne 2:-10 —6 ), nNpucnocobfieHHble AN B3BEWMBAHUSA Harpysku,
NoaBELLEeHHOW nop Becamu.
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b) BogHbii TepmocTaT ¢ TepMocTaTUYECKUM perynnpoBaHnem B npegenax 20°C +0,2°C.
c) MNMpoBonoyHas noaBecka 1 gepxaTenu Ansi ’Mpb pas3fiMyHbIX pasMepoB.

d) MexaHuam gnsi HarpyxeHus 1 pas3rpy3kv gepxatens Angd rupb B BOge.

€) OTanoHbl Macchbl C N3BECTHON MITOTHOCTHIO.

f) WHcTpyMeHTbl gns paboTbl ¢ mMpsmMn (Hanpumep, nabopaTopHble NepyaTku, HEBOPCUCTas TKaHb,
nabopaTopHbIA MUHLET).

g) XopoLuo ocBeLleHHas KoMHaTa.
B.7.4.2 UcnbiTaTtenbHbi meTtop A1 (ABe pa3Hble 3TanOHHbIE FMPU, B3BELLUEHHbIE B BO3A4yXe)

B.7.4.2.1 MeToguka namepeHnn
OnpepenstoT NNOTHOCTb XUAKOCTU ] M NNOTHOCTL BO3ayXa £ ; BO BPEMS UCMNbITaHWSA:
a) MNepBoe B3BewnBaHUe (UCNbITyemMas rmpsi B BO3gyxe):

1) B3BELLUMBAIOT UCNBITYEMYIO TUPIO #i4z B BO3AYyXE MNOTHOCTBIO {4 ;
2) 3an1cbIBalOT NokasaHne fi, ;

3) OCTOPOXHO yAansoT rMpro #iy, .
b) Bropoe B3BelLuvBaHne (3TanoHHas rmps B BO3gyxe):

1) B3BELLMBAIOT 3TANIOHHYIO TMPI0 i, B BO34YXE NMOTHOCTLIO {4 ;
2) 3an1CcbIBaOT NokasaHne fyy ;
3) OCTOPOXHO yAansoT MMpH0 #iy; .

c) TpeTbe B3BeLINBaAHME (MCMBITYEMAs TMpsi B XKUOKOCTM):

1) B3BELLIMBAIOT UCMNbITYEMYIO TUPIO #4] B XXMAKOM TepmocTaTte (MIOTHOCTbIO 2] );
2) 3an1cbIBaloT nokasanve Iy ;

3) OCTOPOXHO yAansitoT TMpro #44] .
d) YeTBepToe B3BeLLMBaHNE (BTOpas dTaroHHas rmpsi B BO3ayxe):

1) B3BELUMBAIOT STANIOHHYIO TUPIO #4] B BO3AyXe (MNOTHOCTBLIO (4] );
2) 3anncbIBalOT nokasaHne Iy ;
3) OCTOPOXHO yAansoT rMpro #4y .

BTopas aTanoHHas mps #;, Kak nNpaBuio, npeacraBnseT cobon KoMOMHaUM mMpb, ANsi KOTOPbIX
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nokasaHue BecoB OIIM3KO K NMoKasaHUo BECOB Aisi I'IOI'py)KeHHOVI r'mpu.

B.7.4.2.2 Bbluncnenus

Ob6osHaveHue #4, npeacTaBnseT cobo obLylo mMaccy rmpb, a (4] - 9PEKTUBHYIO NIOTHOCTb.
O PeKTUBHYO MNOTHOCTb BLIYUCASIOT NO hopmyne

£ =Zmrh'/Z-Vﬂi (B.7.4-1)
i i ’ o

roe i - o6beMbl rmpb. Toraa NNOTHOCTb UCMBITYEMON MMpU '+ BLIMUCASAIOT No hopmyrne
_ P g iy + D0 ) = 0 (Ui + L)

£ -
Copm, + e —Camy — fem , (B.7.4-2)
roe
2y
Ty =1 P (B.7.4-3)
ra
£ ay
Oy =1-—
al oq (B.7.4-4)
At = (g — 10 )C5; (B.7.4-5)
domgy = (g = 45 (B.7.4-6)
g
Ty =1-—=
; B.7.4-7
o, ; (B.7.4-7)
£g - NNOTHOCTb MMpY AN onpefeneHnst YyBCTBUTENBHOCTY;
Das - MIOTHOCTb BO3JyXa BO BpeMs kannbpoBK/ BECOB.
OTHocuTENbHAas HeonpeaeneHHOCTb
u(en) ) u NG N T i (o)
2 a:' J':'a | HlE i + C(J':'r jlu g
5! (o]
i i : uf ) 4]
Fetm) u(m} ML Wa) o Em) | 2 (B.7.
| |
4-8)*
* dopMyna CooTBETCTBYET OpurvHany. - MpumeyaHue nsrotoButens 6asbl AaHHbIX.
roe
clpal = -Zelp-ZL 1 — (npeHebpexnmo Mano B 6onbLUNHCTBE
T py ) (MPEHEOP
cnyyaes); (B.7.4-9)
= Mal _
cloa) (o1 —o) . (B.7.4-10)



OCT OIML R 111-1-2009 lNocypapcTBeHHasi cuctema obecneveHns eguHcTea mamepenun (TCU). Mvpu knaccos E(1), E(2), F(1), F(2),
M(1), M(1-2), M(2), M(2-3) n M(3). YacTb 1. MeTponorunyeckue n TexHudeckune TpebosaHus
lpumensiemcs ¢ 01.07.2012 e3ameH OCT 7328-2001, MU 1747-87

Crpanuua 58

Ha

CiPp) = . oy =01, (B.7.4-11)
Ia
£al
[N = - = -
(o) (a1 . (py —p1). (B.7.4-12)
_py —op)
| C(P?Er:l |— p—l : (B.7.4-13)
H(F‘?ﬂr} _ l u(mm:' + u':mﬂ:'
w, 2| m Py (B.7.4-14)
I'Ipe,quonaraeTCH, YTO 3HAa4YeHMA MacCbl U NMITOTHOCTU 3TANOHHbLIX TMPb KOppennpoBaHbI;
u(mc&p) - HeonpedeneHHocTb, 0bycrnoBrneHHas oMMEKTOM MOBEPXHOCTHOMO  HaTSHKEHUS,

OENCTBYIOLLMM Ha NPOBOSIOYHYHO MOABECKY (€CrnM MpOBONOKa MmeeT gnameTp 1 MM, TO MakcumarbHbiA
adhpekT MOXET cocTaBuTb 23 Mr; ecnn guameTp npoornoku 0,1 MM, To acpdeKkT MoXKeT cocTaBuTb 2,3 Mr).

Mpu TemnepaType okpyxatowen cpegbl okono 20°C HeonpegeneHHOCTb onpedeneHus nroTHOCTU
BOObl MNpPUONM3NTENbHO CBsi3aHa C HEOMpedeNneHHOCTbo ee TemnepaTypbl £ B rpagycax Llenbcus
(Temnepatypa Boabl) crnegyowmm obpasom:

uep )

a1

-4.1-10

2
_z ui#)
£

(B.7.4-15)

B cooTBeTCTBUM C hopMyIoit (B.7.4-2) MoryT 6biTb AOCTUTHYTHI HEONpPeaeneHHocTH Ao 0,05 kM == .

B GonblmMHCTBE Criy4aeB MonpaBoOYHblEe KOIPMUUMEHTHI HA BbITANKABAIOLLYO CUIYy BO3gyxa Z

g n C5cyllecTBEHHO He OTNMYAKTCS APYr OT Apyra U MOryT BbiTb YCTAHOBMEHbI PABHLIMU EANHULIE, YTO
NpMBOAUT K ynpoweHunto popmynel (B.7.4-2) cnegyowmm o6pasom:

— £ I:mm +Mm) _-Da(m'rl +MW]_:I

24 -
m_ +dom,_ —my - dom_ (B.7.4-16)
OTHoCcUTENbHasA HeonpeneneHHoOCTb
12 2 2
I i i
oy) | _ o(5,) o) | L [2len] |
Pt a &1
2 2 2
[
ro(m) Julm) | [ulvmg,) | [2(t) (#2ap ) W2, 74
Py P My My
roe
z () =l 1 (#p, ) +u':mr1:'
m 2| my |1 (B74-18)
_ e Py
clpa) =~— o1 1. (B.7.4-19)

&y
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_ oy —o1)
| 2l ]| T (B.7.4-20)
y Py Pal
we =| -1 - 22 ]
o ] o f:Jﬂ]. (B.7.4-21)

B cootBeTcTBUM C hopmynon (B.7.4-16) moryT BbiTb AOCTUIHY Tl HeonpeaeneHHocT o 0,2 kr'm -3,

B.7.4.3 MeTtop A2 (3TanoHHble rMpu, B3BeLLeHHbIe B BO3A4yXe U B XXUAKOCTH)

B.7.4.3.1 MeToanka namepeHus
MMMOTHOCTL NCNBITYEMOWN MMpn &4 BIMUCASIOT No popmyne (B.7.4-22) nnun (B.7.4-31).

Korga vcnonb3yloT oaHYy M Ty Xe STarnoHHYI0 Pl ANsi U3MEpeHUst B BO3[yXe M B KMAKOCTM:
By, SHL SBLWN Oy =0y =51, TOTAA:

_ P 2y + Domtgy ] — g (D)o + Doty )

£y

=
e, LT g e = ey , (B.7.4-22)
2y
roe
_"a
Ty =1 2 (B.7.4-23)
r
_H
=1 p_? (B.7.4-24)
r
Lo S99 onpenensioT B cooTBeTCTBUM ¢ chopmyrnon (B.7.4-2).
OTHocUTENbHAast HEONPEAENEHHOCTb
2 2 2 2
ul:lo‘t:l - c(ﬂ&)u(lﬂ&j + C(,Dl)ul;ol} + H(IDI:I +
|Dt ﬂa |D]_ L |Dr
2 v
Fater!
+ C(mr}u':mr:' e (lomyy) (L2, ) +
r ra J

2 2 (B.7.4-25)

Fate Ll

+[cr:mw1:|—”': ) ] + [c(&mwﬂ L) “ﬂP)] ,
ml’ﬁ ml‘&
roe

cloa) =2

2t T
o4 [ o1 ] (B BonbLuMHCTBE cny4yaeB npeHebpexumo mano);  (B.7.4-26)

cipt) =iﬂor(1+‘ﬁmmfmr)_-ﬂt)

ot (B.7.4-27)

(B BonbLUMHCTBE CryYaeB NpeHebpexmMmo mano);
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P TPt
<l ) [ or ]; (B.7.4-28)
fr [ e1 oy
D )= —| ——|.
£y, ) pt[ o ] (B.7.4-29)
o) = 2L
wl P (B.7.4-30)

B cooTBeTCTBUM C hopmyIoit (B.7.4-22) MoryT BbiTb AOCTUMHYThI HeorpeaeneHHocTn A0 0,1 krm == .

Koraa ncnonb3aytotes pasHble 3TanoHHble TMpY Anst USMEPEHUS! B BO3AYXE U B XUAKOCTU: Fiyy & ¥ U

Py ™ O, TOMAA:

_ (Cymy + Lomg ) — o, (T + Lemy)

o Catttyg + Lomy, = Cpioy + Lamy : (B.7.4-31)
roe
2y
Ca =1 a, (B.7.4-32)
1
¢ =1 ﬂ_ﬂ (B.7.4-33)
OTHOoCcUTEenbHada HeonpeneneHHoCTb
2 2 2
[ucot:l] =[Cm&)u(pa)] [ o, )m:ou] [ WD),
&4 Ha
[{pﬂ) mﬂ)] et [Eu(mr}] u(mm)]]
&4 ey
‘2 (B.7.4-34)
+[CI:MW1:IH(MW1) +[C(MW1) ': cap:']
roe

ey 2 m (B.7.4-35)

Ta By

u(my) 1 [utmm:' . ucmﬂ)]

_ g _
cipg) = E 0] P ~01 +“D1:'] (B BONbLUMHCTBE Cry4YaeB NPEHEOPEXNMO
Maro); (B.7.4-36)
o) == (o -0
“WLT W TP (5 GonblumHeTee cnyyaes npeHeGpexiMo Mano): (B.7.4-37)

£
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c(Pp) = ﬁ(m —0). (B.7.4-38)
clon) = j—:l ; (B.7.4-39)

o2y ) —ﬂ—lTﬂt; (B.7.4-40)

ol ) = z—rll, (B.7.4-41)

Mpennonaraetcs, YTO MaccChbl 3TarOHHbIX MMPb KOppenupoBaHbl. [Ans H(mcap] cMm. B B.7.4.2.2.

Mo dopmyne (B.7.4-31) moryT 6bITb AOCTUTHY TbI HeonpeaeneHHocTn Ao 0,1 Kr-M =

B.7.4.4 MeTtop A3 (HenocpeacTBeHHOe B3BeLLMBaHUE)

BMecTo WMCNOMb30BaHUS METOOAMKA  CIIMYEHUS npouenypa MoxeT ObITb ynpoweHa nytem
HenocpeCTBEHHOrO CHATUSA MOKa3aHW BECOB.

B.7.4.4.1 MeToanka nsmepeHnn

MeToguka navepeHuin aHanorn4yHa npveedeHHon B B.7.4.2.1, 3a UCKIMOYEHMEM TOrO, YTO ONyLLEHbI
npouenypbl No nepevmcnennsv b) n d).

B.7.4.4.2 Bblaucniennsa

CooTBeTCcTBYlOLLEE YpaBHeHWe ANs OaHHOW CUTyauuu UMeeT BUa

oy = Ig o1 =1y 0y
t Lo -1y : (B.7.4-42)

Ob6s3aTensHoe YCroBME TaKoro YMpOLLEHUS - 3TO TOYHO KanubpoBaHHble Bechl. {iy U {1 03HaualoT

nokasaHns BeCOB AN MCMbITyeMOW MpU COOTBETCTBEHHO B BO3AyXe (MOACTPOYHBLIM MHAEKC "a") u B
XMAKOCTM (MOACTPOYHBIA MHAEKC "I") mocne Toro, Kak Bechbl Oblnn TapMpoBaHbl 6€3 Mpy Ha Yallke BECOB Ui
Ha Norpy>eHHoM aepxatene.

ta

OtHocuTenbHast HeonpeaeneHHOCTb

weo | _ () C@a)ucoa)]2+[cumju(fta}
o

+
Ot A1 It
w(ly) : (mcapl' y . (B.7.4-43)
cidy) cliy)———| *uc.

fl Iy

roe
At T A
clo,)=po
2 ﬁ'tﬁ'1 . (B.7.4-44)
8178y

o) = (B.7.4-45)
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Pt A
elip)=——. (B.7.4-46)

by | ’
we - ﬂ_t_l][w s
1 O ref ' o
B cooTBeTCTBUM C hopmyrnoit (B.7.4-42) MoryT GbiTb AOCTUMHYThI HeorpeaeneHHocTn A0 0,2 kM == .

B.7.5 MeTtopq ucnbiTaHusa B (npoBepka nnoTHOCTH)
B.7.5.1 MpuvHuun

Metog B npegctaensier cobon ynpoLieHHyo opMy rMapocTaTM4eckoro MeToda W 3aknyaeTtcs
TONMbKO BO B3BELLMBAHNM B XMAKOCTU. VICNbITyeMyto Mpto NOABELLMBAIOT HA TOHKOW MPOBOSIOKE 4OCTATO4YHON

MPOYHOCTY B BOAE NIOTHOCTLIO 1. [JUCNNel BECOB MNOKasbiBaeT 3HaueHne Macchbl 4] .

oToT MeTo[ MOXeT ObITb peann3oBaH aByM4A pasyindHbIMU cnocobamu:

MeToa B1: BbluucneHne nnotHocTv no doopmyne (B.7.5-1) n cooTBeTCcTBYIOWEN HEeonpeaeneHHOCTH
no dopmyne (B.7.5-2) (06a3atenbHO Ansa knacca TouHocTh Eq ).

MeToa B2: npoBepka TOro, YTO MMOTHOCTb HAaxXoOUTCHA B MpeanucaHHOM auanasoHe. [NpegenbHble
3HA4YeHNsd AN MoKa3aHWsl BECOB BbIYUCISIOT MO MUHAMANbHBIM WM MakCUMarnbHbIM Npegenam Aans
NAOTHOCTU, KOTOpble npuBedeHbl B Tabnuue 5. OueHeHHyK HeonpeaeneHHOCTb W3MepeHusl metoga
onpeneneHns NoTHOCTU YYMTbIBAOT B 3aBUCMMOCTM OT pa3mepa mpu. B kadecTBe 4ONOMHUTENBHON Mepbl
6e3onacHOCT NPUHATO, YTO MUHMMAarbHbIE Npeaenbl 6asnMpyoTCa Ha NpeanonaraemMon Temnepartype Boabl
24°C, a makcumanbHble npegensl - Ha Temnepatype 18°C.

B.7.5.2 O6opynoBaHue

a) JNlabopaTopHbie BECbI C NOAXOAALUMM Auana3oHOM. PekomeHayeTcs OTHOCUTENbHOE paspeLleHne
10~% ¢ COOTBETCTBYIOLMM YPOBHEM BOCMPOU3BOAMMOCTM!.

b) YKnakocTHbIM TepmocTaT co cTabunmsauuneln Temnepatypbl B guanasoHe ot 18°C go 24°C. Ecnu
BeCcbl 0DOpyAoOBaHbl MPUCMOCOONEHNEM AN B3BELUMBAHUA MOL4 BECaMM, OHWM MOryT ObiTb MOAHATHI Ha
NOACTaBKE Hag TepMocTaTtoMm (CM. pUCyHOK B.4), nnm TepmocTaT MOXET ObTb MOMELLEH HA OMOPHYHO
nnatdgopmy, kak nokasaHo Ha pucyHke B.5.



OCT OIML R 111-1-2009 lNocypapcTBeHHasi cuctema obecneveHns eguHcTea mamepenun (TCU). Mvpu knaccos E(1), E(2), F(1), F(2),
M(1), M(1-2), M(2), M(2-3) n M(3). YacTb 1. MeTponorunyeckue n TexHudeckune TpebosaHus
lpumensiemcs ¢ 01.07.2012 e3ameH OCT 7328-2001, MU 1747-87

Crpanuua 63

1 - npoBoNoOYHasn NoaBecka; 2 - OCHOBHOW KPOHLUTENH; 3 - aepxartenb rmpb; 4 - onopHas nnatdopma; 5 -
Yallka BECOB

PucyHok B.5 - nntocTpaunsa metona B
c) OCHOBHOW KPOHLUTENH, KOTOPbLIN MOXET ObiTb MPUKPENSIEH K Yallke BECOB.

d) [Oepxatenb (Ooepxatenu) rMpb pasfUYHbIX pPa3MepoB C COOTBETCTBYHOLLEN MNPOBOMOYHON
noaBeckon (nmogBeckamm).

€) OTanoHHbIe TMpU And ICTUPOBKN BECOB.

f) WHcTpymeHTbl ons pabotel ¢ mpsamy (Hanpumep, nabopaTtopHble NepyaTky, HEBOPCUCTAsl TKaHb,
nabopaTopHbLIN NMUHLET).

B.7.5.3 MeToguka namepeHus

a) Morpy>xatoT rmpto (unm Habop rMpb) B TepMocTaT ¢ AUCTUINMPOBAHHON BOAOW Npy TemnepaTtype oT
18°C po 24°C. TepmocTaTt JonyCcKaeTcs NOMECTUTb Ha ONOPHYHO NnaTgopmy, Kak nokasaHo Ha pucyHke B.5.

b) MpukpennalT OCHOBHON KPOHLUTENH K Yalle BECOB U NOABELUMBAOT AepXaTenb rMpb C OCHOBHOMO
KPOHLLUTEMHA HA TOHKOM MNPOBOMIOMHON MOABECKE [AOCTAaTOMHOM MPOYHOCTM TakuM 00pa3om, 4TobbI
aepxarternb rMpb MOMHOCTBLIO MOrPy3nsICs B XXMAKOCTb. [paHuLa Bo3dyxa U BoAbl Ha MPOBOSIOYHOM MOOBECKE
OOMKHa ObITb YETKO onpeaerneHa.

c) TapupytoT BeCbl TaK, YTOBbI OHU MokasbiBanu Hymb L} .

1) Ecrm Becbl He MMeIOT byHKLMM TapupoBaHusi, £ 1] NPeACTaBNSIHOT COBOM pa3HuLly MEXIY BTOPbIM 1
NepBbIM B3BELLIVBaHUAMMU.

d) YpanaoT BO3aYyLIHbIE NY3bIPbKU C TMPU 1N NOMELLAIOT ee Ha aepxartene.

€) He cnegyeT weBenMTb NPOBONOYHYO NOABECKY, YTOObI n3bexaTb paspyLUeHNs MeHNCKa Ha BOAHOW
MOBEPXHOCTU.

f) Mocne cTabunmsaumm cHUMaKOT N 3aNMCbIBalOT NokasaHne BECOB Iy.

g) C ucnonb3oBaHveM NMHLETA KNagyT UCNbITYEMYIO TP 0BpaTHO HA MECTO XPaHEHWS.
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h) 3anucbiBaloT napameTpbl OKpyXXaloLLel cpeabl B nabopaTopun (TemnepaTypy Bo3ayxa, AaBreHne
N BMNaXHOCTb) U TEMMepaTypy KNOKOCTU.

B.7.5.4 Pe3ynbTathbl

B.7.5.4.1 Metopg B1

BbluMcrneHre nNNOTHOCTM C UCMONbL30BaHWEM HOMWMHANbHOrO 3HaYeHUs Maccbl g rmpu. [NOTHOCTbL
BbIYMCNAOT B COOTBETCTBUN C (HOPMY 0N

FaRF-:
oy = 17724
F
mt _fﬂ 1_ a (B75'1)
£ pef
HeonpeneneHHocTb n3mepennsa metogom B1:
2 2 2 2
E‘HLDT:I — Hl;fjl:l C{,D )HILD&) + C'(fﬂ:lu(fﬂ) +
a
£y £ 23 tl
2 2
(e u(mc ) -
Y P G ) |, ) | (B.7.5-2)
t t
iy Iy
roe
my (o] ~ )
ol ) = ———>"
oyl =100 (B.7.5-3)
-Daftl
clpy) = ———.
a P yer Ly — 1) (B.7.5-4)
Iy
cliy) = o, — Iy (B.7.5-5)
u(mc&p) - HeonpedeneHHocTb, 0OycroBneHHass 3gdEKTOM MOBEPXHOCTHOIO  HaTSXKEHUS,

OEeCTBYIOLWMM Ha NPOBOMOYHYIO NogBecky (cM. Takke B.7.4.2.2).

Heonpe.u,eneHHOCTb n3mepeHna and metoda B1 coctaBnseT, kak npasuno, 5 Kl"M_3 Unn MeHblLle

ons mpb 6onbliero pasvepa n go +60 kM2 ans Mpb HOMMHaNbHOM Maccon 1 r B 3aBACUMOCTM OT

pasMepa M OCTOPOXHOCTU obpalleHusi. HeonpeaeneHHOCTb W3MepeHUs YBenuuMBaeTca Mo Mmepe
YMEHbLLEHNS pa3Mepa rmpu.

B.7.5.4.2 MeTop, B2
MNOTHOCTL &+ TP NPOBEPSIOT CIMYEHMEM 3HAYEHUS Iyc OBYMS1 MpeaernbHbIMU  3HaYEHNUSIMM

ftl(rrdn} " fﬂ(m) AOnsi COOTBETCTBYyHOLLEro pasmepa mpu. lNMpegenbHble 3Ha4YeHUs1 cBedeHbl B Tabnmuy B

MexayHapoaHon pekomeHgaumu R 111-2 ons rups knaccos oT E; go Fy .

B.7.5.5 3anucb pe3synbtaToB

Pesynbtatbl M3MepeHMn W pacyeTOB BHOCAT B MpPOTOKOM, (pbopma KOTOpPOro npvBedeHa B
MexayHapoaHon pekomeHgaumm R 111-2.
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B.7.6 Metoa wucnbiTaHna C (onpepeneHve o6bema nyTeM B3BeLUMBAHUA BbITECHEHHOMN
XUAKOCTH)

OTOT MeToA HenpakTUYeH ansi ’Mpb HOMUHaNbLHOM Maccon meHee 1 1.
B.7.6.1 MpuHuun

OTOT MeTof MOXET ObITb peann3oBaH AByMsi crocobamu:

1) Mmacca ucnbITyemomn rmpu He U3BECTHZ;

2) Macca UcnbITyeMon rmpu N3BecTHa.

B.7.6.2 O6wme nonoxeHus

BmecTo namepeHns BbITankMBaloLLEA CUNbl, OENCTBYIOLLEA Ha TMpHO B BOAe, ONMpedensitoT obbem
XKNOKOCTU, BITECHAEMOM MOTPY>KEHHON Mpein. [py n3BeCTHON Macce UCMbITYEMOWN TMpn ## paccumTaroT ee
NNOTHOCTb.

B.7.6.3 O6opynoBaHue

a) JlabopatopHble Becbl C MakcumanbHoM Harpyskonm oT 200 r go 100 kr c OTHOCUTENbHBIM
paspeLleHnem 107 wnu ny4lle n COOTBETCTBYIOLLEN BOCNPON3BOOUMOCTbIO.

b) XKugkocTHbI TepmocTaT (TepmocTaTbl) NOAXOAALLEro pa3Mmepa (pa3mepos).
c) Crowika, perynupyemMas no BbICOTe, AN yAepKaHus rmpb, NOABELLEHHbIX B BOAE.

d) MNpoBono4vHasa nogeecka (MNOABECKW) U AepkaTenb (aepkarenu) Ans rmpb nogxogsuwiero pasmepa
(pasmepos).

e) WHcTpymeHTbl ans paboTbl ¢ mpsamuK (Hanpumep, nabopaTopHble nepyaTkM, HEBOPCUCTAas TKaHb,
nabopaTopHbLIN NMUHLET).

f) Xopowlo ocBeLleHHasi KOMHaTa.

B.7.6.4 MeToauka nsmepeHumn
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1 - NpoBONOYHasi NOABECKA; 2 - perynMpoBKa BbICOTbI; 3 - AepxaTenb mpb; 4 - Yallka BECOB; 5 - cTonka
PucyHok B.6 - UnntocTpauusa metoga C
a) CTaBsT KOHTENHEpP C BOOOW Ha YallKy BECOB.
b) MNoaBewwnBaloT gepxatenb Mpb M NPOBOSIOYHYO NMOABECKY HA OTAENbHON CTOWKE.

c) TapupytoT Becbl, ecnv TakoBasi (PyHKUMS UMeeTcs.. ECrm aTa (PyHKUMS OTCYTCTBYET, CHUMAIOT
nokasaHne I].

d) MoaHumatoT gepkatenb Hag NOBEPXHOCTHIO BOAbI, CTABSAT MMPHO Ha AepaTerlb U Norpy»KakT ero B
BOAOy CHoBa.

e) PerynmpyroT BbICOTY Taknm 06p330M, YTOObI npoBONIO4YHaA nNoaBecka nepecekarna rpaHnuly Bosayxa
W BOAbl HA TOW Xe BbICOTE, KaK paHbLLe.

f) CHumaioT nokasanne g1 (mnu I, ecnm Bechl He MeIOT pyHKUMM TapuposaHns, {3 = {3 —{1).

g) 3ammcbiBaloT napamMeTpbl 0|<py>|<alou.|,e|7| cpenbl B na60paTop|/w|: TeMmnepartypy Bosayxa, gaBlieHune,
BNaXHOCTb U TeMnepaTtypy XUOKOCTU.

h) OnpegensitoT NMOTHOCTL BO3dyxa B nabopatopum &5 U MAOTHOCTL BOAbl B TepmocTate £ ,
ncnonbays gopmyny (E.3-1) n Tabnnuy B.6.

3a Maccy BbITECHEHHOW BOAbl Fjf] MPUHAMAIOT nokasaHus BecoB fq; . Ecrm  HeobBxoaumo,

SKCTPanosIMpyroT ncnapeHmne 3a spemMmsd, NCTeklee C nocrneaHero TapnposaHna ) .

) CHMMalOT nokasaHusl HECKOSbKo pas, 4YTOObI OLEHUTb CKOPOCTb UCNapeHnsa BO BpeMeHUu, U

KOPPEKTUPYIOT pa3Hnly BO BpeMeHUu Mexay TapupoBaHuem U CHATUEM rnokasaHum. Cne,u,yeT 06paTVITb
BHMMaHMEe Ha HenpakTn4yHOCTb MOBTOPEHUA MeToaa C, MOCKOJ1bKY TMpto Heobxoanmo BbICyLLIMBaATb nepen
TeM, KaK CHOBa Mnorpy3nTb ee B BOAY.

B.7.6.5 BbluucneHusi
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PasHunua £ g Mexay AByMs NOKa3aHUSIMU paBHa KOMUYECTBY BLITECHEHHOM XWUOKOCTU, B3BELLEHHON B
Bosayxe. Ecrm macca ##; UCMbITYEMO Mpn yxKe U3BECTHa, 3HaveHns £ u #% seoaaT B doopmyny (B.7.6-1)

AOnA BblMUCNEHNA NNOTHOCTU (&' ¢ l/ICI'IbITyeMOI7I 'mpu.

1-—= oy
&y = ol
L=
1-22 |7, (B.7.6-1)
2 ref

Ecru #?y NMOKa He Wu3BECTHa, Torga MCNbITYEMYIO MpPHO B3BELUMBAKOT Ha Becax, W MoKa3aHHOe

3HadeHne fi; B BO3Oyxe UCnonb3ytoT BMecTe ¢ £ 318 dhopmyne (B.7.6-2) Ans BbIMMCNEHUS MAOTHOCTU &4 .

— "I'Ft&
P =0 *lop =P Iy (B.7.6-2)
B.7.6.6 HeonpepgeneHHoOCTb uamepeHunsa metoga C
Onsa dopmynsl (B.7.6-1):
1wl (p4) = oo )u? (0, ) + 02 (01)u® (o) + 22 (g Jus* (o) +
+e? (e () +o* U Jugay, (B.7.6:3)
roe
L L
clpg) = ————. -
Vo Iy (B.7.6-4)
_
clp1) = Ty (B.7.6-5)
21
ol ) = —. -
Ig (B.7.6-6)
_ o)
clia) % (B.7.6-7)
Onsa doopmynsl (B.7.6-2):
1w (o) = e (o) (pg ) + e (o (oy) + o2 (I Ju? (1) +
ve (g Ug) + 2 U i g (B.7.6-8)
roe
—1_ fta
clpa) =1 T (B.7.6-9)
— "I'irtﬂ.
clor) =~ (B.7.6-10)
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21
cidiy) = —. _
VoI (B.7.6-11)
&1
(la) = -3 ]
3 (B.7.6-12)

B amanasoHe 1 1 Py £ 1 Kkr HeonpeaeneHHoCTb M3MepeHns cocTaBnseT ot +100 Kr-m 3 po +10
kr'M~> B 3aBMCMMOCTU OT pasMmepa Mmpb U OCTOPOXHOCTU obpalueHus. MNMepea crnmyeHMemM pacyeTHOro
3HAYEeHNS MIIOTHOCTU ¢ C MWHUMArbHbIMM WU MakCUMarbHbIMA MpedenaMu MAoTHOCTM Mno Tabmmue 5

3HayeHWe 24 AOIMKHO ObiTb pacLUMPEHO Ha HeomnpedereHHOCTb, OXMAaeMylo AN 3Toro Meroda, Uin Ha
npeaen OLEeHKU HeonpeaeneHHOCTU.

B.7.6.7 3anucb pe3ynbtaToB

Pesynbrathl namepeHui ¢ ykasaHmem metoga C onpegeneHns ninoTHOCTM BHOCAT B MPOTOKOI, hopma
KOTOPOro npvBeaeHa B MexayHapoaHon pekomengaumm R 111-2.

B.7.7 Meton ucnbitaHua D (onpeaeneHne BbITECHEHHOM XUAKOCTU B cOocyAe C MOCTOSAAHHbIM
ob6bemom)

B.7.7.1 MpuvHuun

C Gonbwmmy rimpsimu Heygo6GHoO paGoTaTtb NpyM MAPOCTaTUYECKOM B3BELUMBAHWU. AnbTEpHaTUBHLIN
cnocob onpegeneHus ux obbema - B3BEUVMBAHWE >XMOKOCTU, KOTOPYH) OHW BbITECHSIIOT, KOCBEHHbBIM
cnocobom, ¢ UCMOorb30BaHNEM COCyaa C NMOCTOSIHHBIM PerynmpyemMbiM 06 bEMOM.

B.7.7.1.1 Cocypn 3anonHsioT Bogon (CM. pucyHoK B.7) 0o 4eTko onpedeneHHoro ypoBHA M ABaxabl
B3BELLUMBAIOT: MEPBLIM pa3 C Mpen B Boge 1 BTopon pa3 6e3 Hee. COOTBETCTBYOLLMMU MOKa3aHUSMM BECOB

asnsotcs {144 n {]. TOpnbILWKO KOHTEHepa He JOIMKHO BbiTh Gonee 1 cm, MpuyeM BoAa AOMKHA MMETb

OOHOPOAHYHO U cTabunbHylo TemnepaTypy B npegenax +0,1°C. Cnegdar 3a TemM, 4Todbl 06bem mpn He Gbin
CINMLUKOM Masn no CpaBHEHWIO C 0ObeMOM cocyaa, YNMOTHEHME Ha cocyae He UMeno Teuu u He 6bino

nonagaHus sosayxa. lNpy ycrnosmMm NOCTOSIHHOM MAOTHOCTU UOKOCTU 21 NMNOTHOCTb MMPU £ ¢ BbIYUCIIAKOT MO

pasHocTu ({141 — {1) B cootBeTCTBUM C dhopmynoii (B.7.7-1), koTopas aHanornyHa copmyne (B.7.5-1).

001

g~y |1

£y =
B3

& pef

(B.7.7-1)
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PucyHok B.7 - Unntoctpauma metoga D
B.7.7.2 O6opynoBaHue

a) NNabopaTopHble BeCbl C MakcuMarnbHoOn Harpy3kor ot 5 4o 100 Kr n oTHOCMTENbHbLIM pa3peLleHemM
10~8 wunm nyywe.

b) [lpospayHbin wncnbratenbHbid cocyq (COCyAbl) MOOXOOSALWEA  KOHCTPYKUMM C TOYHO
KOHTPONMPYEMbIM YPOBHEM 3aMOITHEHUS.

c) VHcTpymeHTbl ansa paboTbl ¢ mpsiMy (Hanpumep, fabopaTopHble NepvaTkM, HEBOPCUCTAsA TKaHb,
nabopaTopHbIN MUHLET).

d) XopoLuo ocBelLeHHas komHaTa.
B.7.7.3 MeToguka nsmepeHum

a) MomelLaloT rMpo B cocyq M 3arofHaT ero OCTOPOXHO BOAOW A0 YETKO OnpenerieHHoro ypoBHs
(Hanpumep, Noka oHa He NepeTeYeT Yepes 3aTBop).

b) B3BelumBatloT cocy BMECTE C TMpPen 1 XUOKOCTbIO.
¢) CHMMaIOT 1 3annCbIBaloT nokasanue 14 .

d) YpansioT mpio 1 [ob6aBnsloT BOAbl TaKOM ke Temmnepatypbl OO Takoro >Xe YpoBHs. Het
HeobxoauMocTn 3HaTb 06bEM, eCrnv TEMNEpPaTypa BOAbI NOCTOSIHHA.

e) BsselumnBaloT cocyf, cogepxaLlnii XXnakocTb.

f) CHUMaIOT 1 3anNMCLIBAIOT MokasaHne f].

g) Pastmua mexay nokazaHnsmu ({144 — 41) obycrnoBneHa Maccoii rmp1 MUHYC Macca BbITECHEHHOM

Bogbil) .

U NMpu noeTopeHnn metona D HeT HEOBXOAMMOCTU BbICYLIMBATb MPK Mepes MOCIedyiowmm
NOrpy>XeHNEM B BOZY.

h) 3anucbiBaloT NapameTpbl OKpPyXatolllel cpeabl B nNabopatopun (TeMnepaTypy Bo3oyxa, AaBreHne
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N BNaXHOCTb) U TEMMepaTypy XUOKOCTU.

i) OnpegensioT MNOTHOCTL BO3AyXa B nabopatopun &, U NNOTHOCTL BOAbI B TepMmocTaTte [ ,
ncnonbays dopmyny (E.3-1) n gaHHeie Tabnuubl B.6.

B.7.7.4 HeonpepgeneHHOCTb uamepeHunsa metoga D

2 2 2 2
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iy, - COCTaBMIsOLLAs HeoNpeAeneHHOCTN, 00YCOBMEHHAs ABYMS YPOBHAMW BOAbI C rypeli 1 6e3 Hee.

HeonpeneneHHoOCTb 3TOro METofa UMeeT Mopsidok +15 KM ™= UNU MeHee ANs TMpU HOMUHAMBHOM

maccoi 1 Kr, HO yMeHblUaeTcs AN Mpb GonblIero pasmepa Mpu CreayolwnMX YCroBUaX: FOPSbILLIKO
KOHTeliHepa O4YeHb y3koe; Boda MMEET OOHOPOAHYH W CTabunbHylo TemnepaTypy B npegenax *0,1°C;
06beM MpW He CMMLLKOM Marn MO CpaBHEHWI0 ¢ 00beMOM COocyaa; YMNOTHEHWE He TedeT; OTCyTCcTByeT
nonagaHve Bosayxa.

B.7.7.5 3anucb pe3ynbtaToB

PesynbraThl namepeHnui ¢ ykasaHmem metoga D onpegeneHns nnoTHOCTM BHOCST B MPOTOKOI, hopma
KOTOpOro npueefeHa B mexayHapogHou pekomeHgauum R 111-2.

B.7.8 MeTtop ncnbiTaHuA E (onpepeneHve o6bLema nyteM reoMeTpu4eckmx namepeHum)

B.7.8.1 MpuHuun

ObbemM mMpn MoxeT ObITb paccuuTaH Mo ee pasMepam NpY UCMOMNb30BaHUM COOTBETCTBYHOLLEN
dopmynbl. Obbem MoOXeT OblTb pasgeneH Ha HECKOSbKO 3NIEMEHTApHbIX YacTen, KOTOpble Takke MOoryT
BKItoyaTh B cebs nonocTb [27]. BnocneacTteum OyayT pacCMOTPEHbl MpUW, KOTopble MMET dopmy B
COOTBETCTBMM C prcyHKkoM A.1 (3gecb - 6e3 nonoctn, cMm. pucyHok B.8). CtaHgapTHble chopmyribl Ans Tpex
OTHOCUTENbHO MPOCTBIX FEOMETPUYECKMX (POpM FOnoBkM A, rpy3oBoro konbua B n ocHoBHoro Tena C
npuBegeHbl B [27]. B HeKOTOpbIX cryvasix mps MOXeT MMeTb yrnybnenme D Ha gHe. BbluncneHue vacten
obbemMa NpoBOASAT HeNnocpeaCTBEHHO.

B.7.8.1.1 O6opynoBaHne

a) WraHreHumpkynb, npegnoytuTenbHee ¢ paspeweHnem 0,01 mm.

b) MukpomeTp (419 ManeHbKnx rmpb).

c) PagnycHbin WwabnoH (B kKa4ecTBe anbTepHaTUBbI MCMONb3YIOT 3HaYeHus no Tabnuue A.1).
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d) VIHCTpymeHTbl gnst paboTbl ¢ mMpsaMKU (Hanpumep, nabopaTopHblE NMepyaTky, HEBOPCUCTAasA TKaHb,
nabopaTopHbIN NMUHLET).

€) XOopoLLO OCBELLEHHas KOMHaTa.

B.7.8.3* MeToguka namepeHum

* Hymepaumsa cooTBeTCTBYET opuriHany. 3aecb u ganee. - lNpumevaHne narotosmtens ©asbl gaHHbIX.

a) WN3mepsitoT BbICOTY, AMameTpbl U paguychl, a Tawkke pa3Mepbl JIoOOM nonocTn sHenkn B
COOTBETCTBUN C pUCyHKOM B.8.
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PucyHok B.8 - nntocTpauns onpeneneHnsa obbema umnuHgpudeckon mpu (cm. Tabnuuy A.1)

b) PaccuTtbiBatoT M gobasnstoT obbembl ansa yYacten A, B, C u D B coorBetcTBUMM C hopMynammu
(B.7.8-1)-(B.7.8-5).

¢) PaccunTbiBalOT NAOTHOCTE MO Macce N 0obemy.
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Vweight =V +F +F{-Ip). (B.7.8-5)

B.7.8.4 HeonpeneneHHOCTb uaMepeHus metoaa E

Camasn Gonbluasi cocTaBnsiowas HeonpeaeneHHoCcTM obycroBneHa OTKMOHEHWEM OEeNCTBUTENbHOM
dopMbl OT MaTemaTUyeckoi mogernun. Ons rmpb, UMeOWmMX OpMy B COOTBETCTBUM C MPUIIOXKEHUEM A,

OmanasoH HeonpeaeneHHocTu cocTaenseT ot 30 KM= ansa 6onbwmx rmpb go 600 Krm—3 ONs ManeHbKnx

rMpb. NS rMpb ¢ NONOCTAMA UNW Mpb ApYroi (hOpMbl HEOMPEOENEeHHOCTb MOXET ObiTh B ABa pasa GornbLue
[25].

B.7.8.5 3anucb pesynbTaToB

PesynbraThl U3MepeHuin ¢ ykazaHuem metofa E onpegeneHvs nnoTHOCTM BHOCST B MPOTOKOM, dhopMa
KOTOPOro NpuBeAeHa B MexayHapoaHon pekomeHgauuu R 111-2.

B.7.9 MeTtop ncnbiTaHua F (oueHKa Ha OCHOBaHMM U3BECTHOIO COCTaBa)

B.7.9.1 MpuvHuun

BOMbLUMHCTBO rMpPb WU3rOTOBMEHO M3 OO4HOMO (M3 OrPaHMYEHHOrO Yucrna) chnnaea. To4YHOe 3HadYeHue
NMOTHOCTU 3aBUCUT OT OTHOCUTENbHOW MPOMOPLMA KOMMOHEHTOB KaXKOOro CrriaBa. TMMMYHbIE 3HAYEHUS

NMOTHOCTM NpuBeAeHbl B Tabnmue B.7.

Tabnuua B.7 - Metoga F2 - lNepedeHb cnnaBos, Hambonee 4acTo MCNoMb3yeMblX AN U3rOTOBMEHUS TMPb

Cnnas/maTepvan I'Ipe/:lnorlaraema_ﬂ3 MMNOTHOCTb, HeonpeneneHHocTs (i = 2), M3
Kr-m

MnaTtuHa 21400 +150
Helsnnbbep 8600 +170
JlaTyHb 8400 170
HepxxaBetowas ctanb 7950 +140
Yrnepoguctas ctanb 7700 +200
XKeneso 7800 +200
YyryH (6enbii) 7700 +400
YyryH (cepblii) 7100 +600
AnoMUHWIA 2700 +130

B.7.9.2 MeTop F1

Ecrm n3secTHO, YTO NOCTaBLUMK MNOCTOSAHHO MPUMEHSIET OMH U TOT Xe Cnras Ans U3roToBrneHns rmpb
onpeferneHHoro Krnacca W ero njoTHOCTb WM3BECTHA M3 Npeabldylumx WCMbITaHui, Torda W3BecTHas
NMOTHOCTb [OOMKHAa OblTb MCMNOMb30OBaHa C HEOMNPEedeNeHHOCTbI0, COCTaBnAiollet ogHy TpeTb OT
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HeonpeaeneHHOCTH, NpuBeaeHHon B Tabnuue B.7, ana ogHoOro 1 Toro e cnnaea.
B.7.9.3 MeTton F2

MonyyaT y nocTaBlMKa MHAOPMAUMIO O COCTaBe Cnfasa, U3 KOTOPOrO W3roTOBMEHbl rpw,
nognexawimMe ucnbmaHnio. Haxogat 3HayeHne MNNOTHOCTUM B CMpaBOYHWKE MO M3NKe/XMMUKU, B KOTOPOM
numeroTca Tabmmubl MMOTHOCTW, KakK (PYHKUMW KOHLEHTpauMW COCTaBMsIOLMX 3MeMEeHTOB. VcnonbayloT
CMpaBOYHOE 3HayeHMe NMOTHOCTU U HAaxXOAAT 3HayYeHne HeonpegeneHHocTn u3 Tabnuubl B.7. Ons mpb

knaccoB ¢ Ea no M3z 3HaveHuns "oueHnBaemon nnoTHocTM" B Tabrmue B.7, npuBeaeHHON HWMxXe, cuuTaloT

agekBaTHbIMU. [NOTHOCTL r'Mpb Kiacca TO4YHOCTH M3 , KaK npaBunno, He y4nTbiBaloT.

B.7.9.4 BbluncneHusn
B.7.9.4.1 [MNOTHOCTb MMpb C NOATOHOYHOW NOMOCTbIO

MoagroHka rMpu € NAOTHBIM MaTepuanioMm BHyTPU MOMOCTU MOXET TakkKe BNUSATb Ha MNOTHOCTb TMPK.
Ecrm cnnas X (MNOTHOCTbIO £y ) COCTaBNSAET X MPOLEHTOB, a NOArOHOYHbIA MaTepuan Y (MIOTHOCTLIO £y )

COCTaBnseT ¥ NPOLEHTOB OKOHYaTEerNbHOM MaccChl, TO MAOTHOCTb 2+ MOXET OblTb paccymTaHa no gopmyne

100

F X
. (B.7.9-1)
Py Oy

B.7.9.4.2 INOTHOCTb COCTaBHOW rupu

2y =

Mo aton xe copmyne (B.7.9-1) moxeT ObITb paccuMTaHa pesynbTUpylollas nioTHOCTb, eclm ase
pasnu4yHble CocTaBnsiome 0BpasyoT rMpo UM ecnn Ase Mpu C PasnNYHON NNOTHOCTLIO MCMOMb3YIOT B
kavecTtBe obpasua. NpegnodyTMTenbHbIMU MeTannaMmm Ansa U3roToBNeHNs COCTaBHbIX YacTen rmpb CUMTaloT

Bonbpam (18800 kr-m ~3 +200 kr'm = ), cBuHey (11300 krm ~> #150 kr'm ~> ), mormbaeH (10000

kr-M == +150 kr'M =2 ) 1 0noBo (7* kr-Mm == £100 kr-m == ).

* TekCT JOKyMEeHTa COOTBETCTBYET opurimHany. - MNpumeyaHne narotosutens 6asbl AaHHbIX.
B.7.9.5 3anucb pe3synbtaToB

PesynbTaThl n3MepeHuii ¢ ykazaHmem metoaa F onpegeneHvsi NNoTHOCTU BHOCAT B NPOTOKOr, hopma
KOTOpOro npueefeHa B mexayHapogHou pekomeHgauum R 111-2.

B.7.10 PekomeHpoBaHHbIe MeTOAbI ANA onpeAenieHns NIOTHOCTH

Tabnuua B.8 - PekomeHaoBaHHbIE METOAbI ONpeAeneHns NoTHOCTU Mpb
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Knacc
Macca rupw

5000 wr
2000 wr
1000 wr E.F
500 kr E.F
200 kr
100 wr
50 wr
20 wr

10 wr D.EF 0,EF
5 kr A B1*C,D

2 kr
1kr
500 f A B C B,F
200 r B,C,F
100 r
S0r

B,C,F
207 A, BT* v
10r

Sr
2r B* F1 F
1r
500 wr
200 wr
100 war F1
50 mr
20 mr

ACD

* Mpwu wononb3oBaHKMKM METOAa B AnA rvpe kNacca Eq 3HSYEHWE NNOTHOCTH MOXET OblTe PAcCCUMTaAHO No dop-
myne (B.7.5-1).

MpumedaHus

1 MNoTHOCTb, Kak NpaBuKio, HEe YYUTLIBAOT ANA rMpb Knacca To4HocTn M3 .

2 Yuctka pomkHa ObITb NpoBedeHa Mnocre W3MEepeHusi MNMOTHOCTU, €ecriM B cucTtemMe Obina
nucrnonb3oBaHa He Boda [Apyrve, kak MpaBuIO, MCMOMb3YyEMbIE XUAKOCTU (Hanpumep, dTopyrnepoabl)
OCTaBJIAOT OCaA0K, KOTOPbIA HEOOXOOUMO yAanuTb C UCMNONb30BaHMEM TaKoOro PacTBOPUTENS, Kak cCnnpT].

B.8 MpucBoeHune knacca crapbiM W/wunu cneuyuanbHbIM MNMPAM, BbiNyLEeHHbIM 0O BBeAeHus1 B
OEeUCTBMe HACTOSALLEro ctaHgapra

B.8.1 Cchepa npumeHeHus

oToT pasaen noceAlleH mp4am, BbinyLeHHbIM 00 BBe4eHNA B OencTBMe HacTosLLEro CTaHdapTta, unum

'mpsam, KOTopble NMET OCOGyI'O KOHCTPYKUUIO UMK HeCTaHOapTHble HOMWHallbHble 3Ha4YeHUA, TaK KaK OHU
Obinn CO34aHbl ANd YHUKanbHOro npuMeHeHus.

B.8.1.1 [ns mpb, BbINyLWEHHbIX OO BBEOEHUS B [OEACTBME HACTOAWEro cTaHgapTta, Wunu
cneumanbHbIX Mpb OMYCKaoTCA onpedeneHHble NCKITFYEHNS] OTHOCUTENBbHO X (hOPMbI U LLIEPOXOBATOCTU
NMOBEPXHOCTW, HO OHU nogynHAoTcA TpebosaHuam B.8.2 n B.8.3. Cnegyer ygenutb ocoboe BHMMaHue
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cTapbIM rMpsM, 0COBEHHO B Crny4asix, koraa MmeeTcs nogpobHas AoKyMeHTauus o cTabunbHOCTN Mpb. Tem
He MeHee, KpOMe O0CODbIX UCKMNIOYeHU, gonyckaembix B B.8.2 u B.8.3, k HUM nNpumeHMMbI Bce apyrue
TpeboBaHMSA B COOTBETCTBUMN C HACTOSALLMM CTaHAAPTOM.

B.8.1.2 B cooTBeTCTBMM C HacToAWMM pasgerioM CTapbiM u/mmv cneuparnbHbIM MpsM MOXET ObiTb
npucBoeH oaumH M3 knaccos oT E; Ao M3 . Kak npaBuno, AocTaToyHO KnaccudmumpoBaTb MpPK TOMbKO

oauH  pas. I"Iocnep,yrou.l,me NOBTOPHbIE KaJ'IVI6pOBKI/I noO4YMHAKTCA gonyckamMm W ycnoBuaMm  Ansd
COOTBETCTBYHOLLEro Kracca.

B.8.2 UckntouyeHus, Kacarowmecs LWepoxoBaTOCTM NOBEPXHOCTHU

B cooteetcTBUM € 11.1.2 HacToOSLLErO CTaHAapTa:

BuayanbHom nNpoBepkn MOXET ObiTb [OCTAaTOYHO, 3a MCKIHYEHMEM CIyvaeB, Korga BO3HMKAKOT
COMHEHUS 1nn cnopbl. B Takmx criyyasx Heobxoaumo 1cnonb3oBaTb 3HaYeHUs!, NpuBeaeHHbIe B Tabnmue 6.
3HayeHne MakcuMmarnbHOWM LUepoXOBaTOCTU MOBEPXHOCTW, LOMYyCKAaeMOW AN Mpb HOMWHaNbHOW Maccon

©onee 50 kr, 4OMKHO ObITb B ABa pa3a bonblue 3Ha4YeH, NpuBeaeHHbIX B Tabnuvue 6.

B cooteetcTBUMM ¢ B.5.3.1.2.2, nepeuncrneHve 2) nHaMBngyanbHble LiapanuHbl He crieqyeT yYnThiBaTb
npw BbINOMTHEHNN N3MEPEHMS LLIEPOXOBATOCTH.

[nsa mpb, BbiNyLLEHHbIX 40 BBEAEHNHA B OEVCTBME HACTOSALWEero cTaHaapTa, Wunm cneumnanbHbIX TMpb
LIepoXoBaToCTb CriegyeT cyutatb NpUEMIeMon, €eCcrv  CylecTBYeT afeKkBaTHas [AOKyMeHTauus,
nokasbiBawllas, 4YTO Macca MmMpu cTabunbHa, M €CnM 3HavyeHue LIEepOXOBaTOCTM MNOBEPXHOCTU He
npeBsbILLaeT B ABa pa3a 3HavyeHui no Tabnuue 6 And COOTBETCTBYIOLLLEro Knacca TOYHOCTH.

B.8.3 MapkupoBka

Ons MpPb, BblMyLLEHHbIX 0O BBEOEHNA B OencTBMe HacTosiLero CTaHOapTa, n/unu cneynaribHbIX TMPb
Tpe6OBaHVIF| pasgena 14 HacTosLLEero CTaHaapTa cY4UTaloT BbINMOJTHEHHbIMAU, €CJIN KIacC TOYHOCTU OTMeYeH

Ha Kopobke c rmpammn. 3TO oTHOCcUTCA K knaccam Ey, Eo, Fi, F2 u M;. B cootBetctBun ¢ 13.4.3 mpu

krnacca TodHocTn M1 AomkHbl 66T MapkmpoBaHbl Moo kak "Mi ", nnbo kak "M".

MpunoxeHne C
(obsizaTenbHoe)

Kanu6poBka rupu unm Habopa rupb
C.1 O6nactb NnpyuMeHeHusA
B HacTosLeM npunoXxeHnn NnpuBeLeHo ABa MeToAa ONpPenerneHns YyCNoBHOMW Macchl rMpb B Habopax:
- MeTOop, NPSIMOro CINYEHUS;
- MeTop, NodekaaHon kannbpoBkM Habopa rMpb, KOTOPbLIA NOAXOAMT TOMbKO AN Habopa rmpb.

Onucanbl TPpY pas3nnyHbIX UUKNa B3BelwWBaHUA, NpeacTtaBnAloLLnx cobon CbOprI B3BELLMBaHNA
MeToaoM 3amMelleHnd, npegHa3Ha4eHHoOro B OCHOBHOM AJiA oAHO4alleYHbIX BEeCOB.

Mepen Tem Kak NPUCTYMUTL K OMpedeneHuio Macchl, HeobXxoauMo 3HaTb C JOCTAaTOYHOW TOYHOCTBLIO
NNoTHOCTb Mpb. KpoMe Toro, MeTponomyecikne xapakTepucTuki BECOB M OKpyXaloLlye YCNoBus OOSMKHbI
ObITb M3BECTHbI C [OOCTATOYMHOW TOYHOCTBIO MpWU OnpedeneHMM Maccbl. B HacToswwem npunoxeHuu
npuBeaeHsl HopMyrbl ANs onpeaeneHnsi yCIoBHON Macchl ¥ ee HeonpeaeneHHOCTH.

C.2 O6wme TpeboBaHUA

C.2.1 Okpyxatrowme ycnoBsus

Kanvl6p03|<a Mpb O0JKHa ObITb npoeeneHa npu CTabunbHbIX OKpy>XarLwmnx ycnosudax, npu
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CyLLeCTBylOLEM atMocepHOM [aBfeHMnm W npy  Temnepatype Bo3gyxa, Onv3kon K KOMHATHOM
Temnepatype. TunnyHble pekoMeHO0BaHHbIE 3HAa4YeHMs NpuBeaeHsl B Tabnuue C.1.

Tabrmua C.1 - Okpyxalowme ycrioBas npu KanvbpoBke (TUMWYHbIE 3HAYEHUS, PEeKOMeHOOoBaHHble Ans
MOSy4YeHMs1 MONOXNTENbHBIX Pe3yNbTaToB)

Knacc To4HocTH rupu N3meHeHWe Temnepatypbl Npu kanubposke
Eq +0,3°C B yac ¢ makcumymom +0,5°C 3a 12 v
= 10,7°C B yac ¢ makcumymom £1°C 3a 12 4
Fq +1,5°C B yac ¢ makcumymom +2°C 3a 12 4
Fa 1+2°C B 4ac ¢ makcumymom £3,5°C 3a 124
My 1+3°C B 4ac ¢ makcumymom +5°C 3a 12 4

Knacc To4HOCTM rupu [nana3oH OTHOCUTENbLHOM BNaXXHOCTW BO3ayXa
Eq Ot 40% A0 60% c makcumymom +5% 3a 4 4
Ex Ot 40% po 60% ¢ makcumymom +10% 3a 4 4

F Ot 40% po 60% ¢ makcumymom +15% 3a 4 4
MpumevaHus

1 Tarke BaXHO, YTOObI pasH1La Mexady TemnepatypaMmu mMpb 1 Bo3ayxa B KoMmrapaTtope mMacchl Gbina
KaK MOXHO MeHblLel. [INsa 3Toro A0 NpOBEASHUS U3MEPEHUIA UCTILITYEMYIO U 3TarNoHHYIO MPU NMOMeLLaioT
PSAOM C KOMMNapaTopoOM UMW BHYTPY BUTPMHBI KOMMNapaTtopa (Npu ee Hanuunm).

2 TepmocTabunmsaumns komnapaTtopa (Beco) U1 mpb (cMm. B.4.3) Takke TpebyeT COOTBETCTBYHOLLEN
TemnepaTypHon ctabunbHOCTM B nnabopatopum 3a 24 4 4o Hayana KannbpoBku.

3 BepxHuii npeaen ocOBeHHO BaXXeH NpU XpaHEHUN T1pb.

C.2.1.1 Ons mpb knaccoB E; n Ez Temnepartypa Bo3gyxa B BECOBOM KOMHAaTe AOMkHa Obmb OT
18°C po 27°C. OkpyxatoLme ycrnoBns OOMKHbl COOTBETCTBOBATL YCMOBMSIM paboTbl BECOB, YKa3aHHbIM B

PYKOBOACTBE MO 3KCMyaTaunu.
C.2.1.2 Ecm nnoTHOCTb BO3AyXa (3 BO BPEMSI M3MEPEHWUIA OTIIMYAETCA OT HOPMarbHOM MIIOTHOCTU
Bo3gyxa £ =1,2 kr/Mm> Gonee yem Ha 10%, TO onpefensT 3HaYeHNne Maccbl Mpu # , a 3HavyeHue

yCJ'IOBHOl7I MaccChbl TMpn #. BbIMUCIAT N3 3HAYEHUA MacChbl TMpU  #7 .

C.2.2 Bechl

MeTponormyeckne xapakTepncTUK/ UCNONb3yeMbIX BECOB OOMKHbLI ObITb M3BECTHLI U3 Gornee paHHUX
N3MepeHnn, n unx paspelweHne (OGelicmeumeribHbIl UHMEpPBasn WKanbl), JIMHEMHOCTb, CXOOMMOCTb U
HeonpeaeneHHOCTb OT  HeueHTparbHOro nornoxeHuss Harpyskum (cMm. C.6.4) porkHbl obecnevvBaTb
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Tpebyemyto HeonpeaeneHHOCTbL pe3yrbTaToB.
C.2.3 J1anoHHbIe rmpu

OTtanoHHasa mpsa gomkHa ObiTb 6onee Bbicokoro knacca (cm. 1.3.1), yem kanmbpyemas mps. Npu
KanubpoBke TIMpb Krlacca TOMHOCTM E | 3TanoHHas rupsi OOrmkHa WMETb TakMe Xe Wnu nydwme
XapaKTEPUCTMKN (MarHNTHbIE CBOWCTBA, LLEPOXOBATOCTb NMOBEPXHOCTU), YEM Kannbpyemas rmps.

C.2.3.1 JomkHbl ObiTb BbINOMHEHLI TpeboBaHNsA B COOTBETCTBUM C 5.2 n 5.3.
C.3 Cxembl cnnyeHumn
C.3.1 MpaAmoe cnuyeHune

WUcnbityemas mpsa gomkHa ObiTb kanvbpoBaHa CrvMyeHneM C OgHou unv 6onee 3TanoHHOW Mpen.
Mpy KaXXOOM CAMYEHUU HOMMWHAasbHble MacCbl UCMbITYEMOW W 3TarNOHHOW MPb AOMKHbI ObiTb PaBHbI.
[JonyckaeTcsa ncnonb3oBaTh KOHTPOSbHbLIN 3TanoH (CM. 2.5) B npouecce namepeHuii no [28].

MpumeyaHne - MoryT BO3HUKHYTb 0COOble Npobnembl Npu kannMbposke rmpb knacca E;  HoMnHanbHoOM

Maccon meHee 1 r. 3TO YaCTMYHO OBYCMOBIEHO OTHOCUTENBHO BOMbLION HEONPEAENEHHOCTBIO 3TANOHHbIX
rMpb B AaHHOM amanasoHe. Kpome Toro, HectabunbHOCTL BECOB M GornbluMe Mnowaan NOBEPXHOCTU Mpb
OTpMUaTENbHO BMSIOT HA HEONPEAENEHHOCTb N3MepeHus. NMoaToMy HaACTOATENBHO PEKOMEHAYETCS METOL,
nogexkagHow KanmbpoBKU ANS TakMx rMpb.

C.3.2 NopekapHasa kanMbpoBka

Habop rmpb gonyckaeTcs kannbpoBaTb MO O4HON UM 6oree 3TanoHHON Mpe B COOTBETCTBUM C [29],
[30], [31], [32]. MeTon nogekagHoW KanMOpPoOBKM TpebyeT NPOBEAEHWS HECKOMbKUX CIAVMEHWUA B KaxKOoW
nekage u3 Habopa. Npy 3TOM cnmMyaloT pasfMyHble KOMOMHAUUMM Mpb C paBHOW OOLLEN HOMMHarbHON

Maccon. OTOoT MeToq MCNonb3ytoT, rMaBHbLIM o6pa30M, ana KaJ'IVI6DOBKI/I Ha60pOB Mpb Kracca E1 , Korga

TpebyeTca HauBbICLLas TOYHOCTb. [lpu MCNOnb3oBaHMM B 3TOM METOAE TONbKO OOHOW 3TanoOHHOW mpw
YNCNO YPaBHEHUA CIMYEHN [OMKHO OblTb Gonblue, YeM YMCIO HEU3BECTHbIX MpPb, U AOMKHbI ObITb
BbIMOMHEHbI COOTBETCTBYIOLLUME  anmnpPOKCUMUPYIOWME BbMUCHEHUS [ONs1  KOHTPOMS  pacnpoCTpaHeHns
norpewHocTen. Mpu ncnonb3oBaHMn Goree OOHOM 3TANOHHOM MPU YUCIIO YPaBHEHUI CIIMYEHUA MOXET
OblTb paBHO 4MCIly HEU3BECTHbIX Mpb. B aTtom cnyyae He Tpebyercsa HWMKaKMX OOMONMHUTENbHbIX
BblUMCEHWI. MNpenMyLLECTBO TaKoro METOAA 3aKMio4YaeTCcsa B TOM, YTO OH NpeAycMaTpuBaeT onpeaeneHHyto
n30bITOMHOCTb, KOTOpasi Bbi3biBaeT OOnblUyl AOCTOBEPHOCTb pedynbratoB. OgHako aTOT MeToa Tpebyer
fonee CcnoxHblx maTtemaTuyeckux BbluMcneHun no [29], [30]. HanbBonee pacnpocTpaHeHHble CXeMbl

cnuyenns ans Habopa rupb 5, 2, 2%, 1, 1* (x10™ r) npueenensl B [30], [31]:

Tabnuua C.2 - Cxema crnm4yeHni

OTanoHHas rnps = 5+2+2*+1
OTanoHHas rmps = 5+2+2*+1*
5 = 2+2%+1
S = 242%+1*
2+1 = 2% 41>
2+1 = o*gq*
2417 = 2*+1
2+1° = 2*+1
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2 = 1+1*
2 = 1+1*
2t = 1+1*
2 = 1+1*

B aTOoM npumepe aTanoHHas rmps SOSmkHa MMeTb HOMMHanbHoe 3HaveHne 10 (x10™ 1), rae 2* moxeT
ObITb NMO6ON KOMOMHALMEN Macc, OObeaNHEHHbIX Ansi 06pa3oBaHUsS HOMUHANbHOMO 3HadveHus 2. Tups 1*
MOXeT ObITb KoMBuHaumen mpb 0,5+0,2+0,2+0,1 (x10™ 1), N oHa MOXET ObITb KOHTPOSbHBIM 3TarOHOM

(cm. 2.5). HekoTopble crnmdeHns fomkHbl 6biTb gyOnvpoBaHbl Ans YApoLWeHns BelMMcieHi. [NpuBegeHHyto
BbILLE CXEMY CITMYEHWI, KakK NpaBuIlo, MPUMEHSIOT TONbKO TOr4a, Korga OauH U TOT XXe KomnapaTop (Bechl)
NCMONb3YT BO BCEX CITMYEHUSX.

C.4 LUuknbl B3BelUMBaHUMN
B C.4.1 n C.4.2 npuBegeHbl NpUMeEpPbI TPEX Pa3NNYHbIX LUKMOB ANA €OUHUYHOIO CITMYEHNS.

MpumeyvaHne - MoryT GbiTb NpUMEHeHbl M gpyme MeTodbl 3ameLleHus 1 LMKbl B3BellnBaHUS. B
YaCTHOCTMW, NPU UCMNOMb30BaHUN B3aMMO3aBUCUMbIX LIMKNOB B3BewwnBaHud, T.e. AjBa2 Az, AaBaAz, ..,

JOomkHa ObITb OLlEeHEeHa HEeOoNpenerneHHOCTb MyTEM PacCMOTPEHUS YNIEHOB KOBapWaLMOHHOW MaTpuubl, a
dopmyna, npmeeaeHHast B C.6.1, gomkHa ObITb CKOPPEKTMPOBaHa COOTBETCTBYOLWMM 06pasom no [33].

B uuknax B3BelwmBaHus: A - aTanoHHast rmps, B - noBepsiemas mpsi unu cymma noBepsieMbIX rMpb npu
kannbposke Habopa. [Npun kannbpoeke rmpb knaccoe E u F, kak npaBuno, npumeHstoT unknsl ABBA n ABA.

Linkn ABj ...By A 4acTo ncnonb3yeTtcs npyu kanmbpoBke rmpb knacca M, HO He pekoMeHayeTcs Ang
rmpb knaccos E n F. OgHako npy Mcnonb3oBaHUM KoMMapaTtopa MacChbl C aBTOMaTU4eCKNIM MeXaHW3MOM
3aMeHbl TMpb NPU YCTaHOBKE CUCTEMbI B 3aLLMTHOM KOXYX€e 3TO CMYeHue Takke LOMYCKaeTCs MPUMEHsSTb
ansa kanmbposok rmpb krnaccos E u F.

[ns nogekagHon KanuOpoBKM Habopa Mpb NPUMEHSIIOT Tonbko umknbl ABBA n ABA. MoxeT ObiTb
ncnonb3oBaHo 6onee ogHOM 3TarioHHOM rMpK. B aToM cnyyae uMKn B3BeLUMBaHUA MOXET ObiTb NpUMeEHeH
ANS KKOO0W 3TarNoHHON rmpuy No OTAENbHOCTU. 3aTeM dTanoHHbIE FTMPY MOrYT ObITb CrIMYEHbI OA4HA C OPYrOW.

C.4.1 CnuyeHne nCNbITYyeMOW TMpPU C OAHOW 3TAaNlOHHOMW rupen (peKkoMmeHAyeTcA ANA TUpb
KknaccoB E u F)

[onyckaeTca mMcnonb3oBatb pas3nnyHble LWKNbl B3BewmBaHna no [34]. Ons cnuyeHvus Osyx rmpb
npumeHsioT umknbl ABBA 1 ABA. CrinyeHns npy UCMONb30BaHUU 3TVMX LIMKIOB MO3BOMSOT YCTPaHWUTb
NUHEenHbIN gpend.

Linkn ABBA (11t1targ ):
Tar, dary Do, fats o dans fims fim, dom

Mz’ =':ftlz' _frlz' _frﬁi + ft}'j"fz! (C.4.1-1)

rae i =1, .., ».
Linkn ABA (t1t13):

Tar, T, fats o Jm, ditm, Jom
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Ay =g — gy v )i 2, (C.4.1-2)

roe i =1, ..., »;
X - YACIO UMKIOB B3BELUNBAHUN;

W t-NoaACTPOYHble CMMBOIbI ANA 0603Ha4YeHNs1 3TANOHHON n VICI'IbITyeMOVI 'Mpb COOTBETCTBEHHO,

AJ: - pa3HOCTb NOKa3aHWii B § -M LIMKIE B3BELLMBAHNIA.

3HaveHuns i NpUBEeAEeHbl B TakOM Mopsake, B KOTOPOM TMpU AOOSKHbI ObITb noMeLleHbl Ha 4aluKy
BECOB.

C.4.11 I'Ipm MCMONb30BaHMM IO6Oro u3 npnBeOeHHbIX Bbille LUKIOB B3BelUMBAHUA NPOMEXYTKAN
BpemMeHn mexay HarpyxXeHnammy Komnapartopa OO0JKHbI ObITb Bcerga npnMepHO OANHaKOBbIMMW.

C.4.1.2 Tlpn HeobxooMMOCTV OMpedeneHns YyBCTBUTEINbLHOCTU BECOB (MexaHUYecKux) BO BpeMs
npouecca B3selumBaHns LMkn ABBA MoxeT 6biTb npeobpasosaH: £y, ft, liims, frims, A€ g - rups
Ona onpeaeneHns YyBCTBUTENBHOCTU.

C.4.2 CnnyeHne HECKONbKMUX UCMbITYyeMbIX TMpb C OAMHAaKOBOW HOMUHAaNIbHON Maccou € OO HOW
atanoHHown rupen (umkn AB; ... By A)

Ecnm HeobxoaMMO OAHOBPEMEHHO KannBpoBaTb HECKOMLKO UCMbITyemblx mpb (7)1 (J =1, ..., J)c
OOMHaKOBOW HOMMHanbHOM Maccor, uukn ABA pgonyckaetca npeobpasoBatb B ABj ... By A, Kak
NPeacTaBieHo HUXe:

Uwkn ABy ...By A:
Ity fwon, fwt, o D, T Ing, Doz, o foz, Do,

{Iia, Twn, Jyzia, o D, foaa, T, Dime, Jioes o Tt s b

roe i =1, ..., #;
Mz’{j} = ft{j]lz’ iy v 2, (C.4.2-1)

roe i =1, ..., #.

Ecrm pgpend nokasaHui BecoB Mar, T.e. MeHee WM paBeH opHom Tpetu Tpebyemoi
HeornpeaeneHHoCTN, HeT HeobXOoAMMOCTM MEHSATb MOPSAOK UCMbITYyeMbX Mpb B umkie ABjp ...By A npu
MOBTOPEHWUM LIMKITOB B3BELLMBAHUN.

Uncno rmpb gomnxkHo 6biTb He Bonee wectn (F < 5).

C.4.3 Yncno uuknoB B3BeLLUBaHUSA

Yncno umKnoB B3BELWMBAHUSA # BbIOMpaOT C y4EeTOM TpebOoBaHWIn K HeonpeaeneHHOCTN, CXOOMMOCTU
1 BOCMPOU3BOANMOCTU U3MepeHUii. MUHMMarnbHoe YNCIo LMKMOB B3BELUMBaHUS, NPOBOAUMbIX AN KNaccos
c E1 no Mz, npeactaeneHo B Tabnuue C.3.

Tabnuua C.3 - MMHMManbHoe Ynchno LMKIOB B3BELLVBAHUSA
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Knacc MwuH1ManbHoOe 4ncno LMKnos Knacc MwuHVYManbHOE YNCNO LUUKIOB
TOYHOCTU TOYHOCTH
ABBA ABA AB{.ByA ABBA ABA AB{ ..By A
Eq 3 5 5 F1 1 2 2
F 1 1 1
E- 2 3 3 M, M3, M5 1 1 1

C.5 O6paboTKa pe3ynbTaTtoB CrM4eHUn

C.5.1 CpepHee 3HayeHuMe pe3ynbTaTa U3MEpPEHUN Pa3HOCTU MacC CrMYaeMbIX TMpb - OAHa
ucnbiTyemas rmps

Mpn ucnonb3oBaHum uukrnoB ABBA n ABA pesynbTaT M3MEpPEeHUst Pa3HOCTU YCIOBHbIX Macc
491, MEXY NCMbITYEMON TMpei 1 3TaNOHHOI Tpeii i -fo LMKMa COCTaBMsieT:

Lamg =gy~ Mgy (C.5.1-1)
Bomyy = Ay + g (C.5.1-2)
roe
R R
;= (e ~Pp) o on | (C.5.1-3)

CpegHee 3HauyeHWe pesynbTaTa W3MEPEeHU pPa3HOCTM MacC ChMyaeMblX Mpb ANs # LUKIOB
COCTaBIsIeT:

n

1
Loy = — 2 Mgy (C.5.1-4)

M =]

C.51.1 Ecrm nnotHocTM &t uiM £y TMpb He W3BECTHbl, HO W3BECTEH MaTepwan, crnegyet
NCMosb30BaTb COOTBETCTBYHOLLYO MAOTHOCTb M3 Tabnuubl B.7. ECnu TonbKo 3BECTHO, YTO MIOTHOCTL MpU
HaxoamMTCA B AOMYCTUMbIX Npegernax, TO UCMOMb3yKT 3Ha4YeHne MNOTHOCTU MaTepuana, paBHOe 8,0-103

KF'M_E.

C.5.1.2 Ecnv oueHeHo, 4TO MonpaBka Ha AEVCTBME BbITankMBaloLLEN Cunbl BO3dyxa NpeHebpexxumo
Marna, T.e. ecfn BbINOSIHEHO HEPABEHCTRBO

| ¢ | 1v
3

o (C.5.1-5)

TO BbllleykasaHHylo nompaeky gl ponyckaetca He yudTbiBaTb. OpfHako  COCTaBMSAIOLLAS
HeonpeneneHHoCTU . MOXeT He ObiTb NpeHebpexxumo manoi (cm. C.6.3.1). Ecrm nmeeTcs nuwb cpegHee
UM eANHCTBEHHOE 3HAaYEeHWE MIOTHOCTM BO34yXa, NMorpaBka Ha OEeVCTBME BbiTankMBalOLWEN CUilbl BO34yxa
#y U MOXeT BbITb BBEAEHA NOCHe YCPEeAHEHUS pe3ynbTaToB N3MEPEHHIl.

C.5.2 CpegHee 3Ha4YeHue pe3ynbTata U3MepeHUn pa3HOCTU MaceC CrUYaeMbiX r’Mpb - HECKOJNbKO
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UCNbITyeMbIX TMpb

Ecrim ogHOBpEMEHHO KanuOpytoT HECKONbKO WCMbITYEMbIX Mpb B COOTBETCTBAM C  LMKIIOM
B3BelwmnBaHns ABj ...Bj, A, cpegHee 3HadyeHMe pa3HOCTM Macchl ANt MpU  BbIMUCHSIOT MO dhopmyne
(C.5.1-4) nyTem samenbl £&JyHa &4y B opmyre (C.5.1-2).

C.5.3 CpegHee 3Ha4YeHue pe3ynbTata U3MepeHU pa3HOCTU MaceC CrMYaeMbiX T’Mpb - HECKOJTbKO
cepun UamepeHumn

Ecrm cylecTByeT HECKOMbKO UAEHTUYHBIX CEPUIA M3MepeHn (J ) CO CpeaHUMM 3HaYEHUAMM M.:J- "

C NpUONM3NTENBLHO pPaBHBbIMM CPEOHUMWU KBaOPaTUYECKMMW OTKITOHEHUSMW, CpefHee 3Ha4deHue Bcex
N3MEPEHMI COCTaBISAET:

- 1 —
Lo, =32ﬂ’?ﬁq _ (C.5.3-1)

C.5.3.1 Heckonbko cepuit namepeHuni, kak npaBmio, BbIMOSHSAOT TONMLKO NpU KanbpoBke rmpb Krnacca
E, korga Heo6xoamMmo nccneqoBaTb BOCNPOM3BOAMMOCTb B3BELLMBAHUN.

C.5.4 YcnoBHas macca ucnbiTyeMomn rupm

YcnoBHy0 Maccy UCMbITYeMOn rMpu HaxogaT no dopmyne

Ry = Mg T8, (C.5.4-1)

C.5.4.1 Tpn npoBepke ycrnoBHasi Macca 3TanoHHOMW MpW He Bcerga M3BecTHa. B atom cnyvae
cnegyeT UCMNonb30BaTb €€ HOMUHArbHOE 3HaYeHne.

C.6 BbluncneHus HeonpepeneHHoOCcTeN

BbluncneHns HeonpeaeneHHOCTEN OCHOBaHbI Ha [7] U cooTBETCTByHOLWEM AokyMmeHTe [35]. B paboTtax
[28], [29], [30], [31] n [36] NpuBeOEHbI BbIYUCNEHNSA HEOMPEAENEHHOCTEN, UCMONb3YyEMbIE ANA CANYEHUS
mMacc. HeonpegeneHHOCTb OLEHMBAOT NO METOAY OueHku: nubo no tuny A, nm6o no tuny B. OueHka no
TMMy A OCHOBaHa Ha CTaTUCTUYECKOM aHanm3e Cepuu M3MEPEHUN, B TO BpPEMS Kak oueHka no tuny B
OCHOBaHa Ha anpuopHbIX 3HaHUAX.

C.6.1 CraHnpapTHasi HeonpeaeneHHOCTb NMpouecca B3BeLUMBaHUA . (Tun A)

CraHgapTHas HeornpenerieHHoCTb iy, (%%, npenctasnseT cobon cpeaHee KeaapaTUyeckoe
OTKMOHEHMe pasHoCTM Macc. [N # LUMKNOB U3MEpPEHUIA:

12 (P, ) =%, (C.6.1-1)

roe (L% ) onpeaeneHo Hke AN Mpb PasnyHbIX KNacCoB.

C.6.1.1 Ana knaccoB F3, My, M2 n M3 ucnonbsytot uuknel ABBA, ABA vnn AB; ... By A. Onsa

3TUX KraccoB TOYHOCTW, €CIM CpefHee KBaapaTM4yecKoe OTKIOHEHWE W3MEPEHUI pPa3HOCTU MacC He
M3BECTHO, ero MOXXHO OLIEHNTb, KaK

el Sy ) — roing Sy )

sldwng) = 5. »\E , (C.6.1-2)

M3 x * 3 UNKNOB N3MEPEHNN.

CpenHee KBagpaTMYecKoe OTKIOHEHME MOXET GbITb TakkKe paccunTaHo B cootTBeTcTBumM ¢ C.6.1.2.
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C.6.1.2 nsa rmpb knaccos Ey, E5 n F; aucnepcuio pasHocTM Macc £, npouecca B3BeluMBaHUs

5 {22, ) OLEHMBAIOT MO % LIMKIIAM U3MepeHuii no gopmyne

1 2 9
;1 (Lompy — Lomg ) (C.6.1-3)

n—1;

5* (fum, ) =

C Yncnom cteneHen cesoboabl # — 1.

C.6.1.3 Mpu BLINOMHEHNN HEBGOIMBLLLIOTO YNCA U3MEPEHMIT OLieHKa &{£%#, | MOXeT BbiTb HEHaAEXHOIA.

B aTom cnyyae cnegyeTt vcnonb3oBaTb CYMMAapHYK OLEHKY, MOMyYeHHY U3 pesyrnbTaToB U3MEPEHWUN,
BbIMOSIHEHHbIX paHee B MoAoOHbIX ycrosuax [cMm. D.1.2 (npunoxeHne D). B npoTvBHOM crnyvae # OOMKHO

ObITb HE MeHee MATW.

C.6.1.4 B cnyyae cepumn namepeHuii (rae J > 1) aucnepcuio £4#; BLIMMCNSIOT MyTEM CNOXEHUS BCEX

oLeHoK &, Jcepuin T, Tak uTo:

2 14 4
5 ':"1"‘”5':}%13;'(&”%13' (C.6.1-4)

C uncnom cTeneHein ceoboapl Jf(# — 1) [D.2 (npunoxenune D).

. . 2
MpumeyaHne - lNoacTpoyHbii cumBon "7 " gobaBnsioT K 55 (ﬂmc) , 4TODObI pasnu4yaTtb cpegHue
KBagpaTUYecKne OTKNOHEHUS ANS KO0 cepun.

C.6.2 HeonpeneneHHOCTb 3TanoHHOW rupyn (¥, ) (Tun B)

CTaHOapTHYI0 HeonpedeneHHoCTb (., ) Macchl STanmOHHOW [MPM  BLIYACASIOT, UCMOMbL3ys

cBefleHns, NpuBedeHHble B cepTudmkaTe o kannbposke (ceudemernibcmee O roeepke), NyTeM AeneHus
pacLUMpPEeHHON HeOonpeaeneHHoCTM [ Ha Ko3dduUMeHT oxBaTa % (kak npaBuno, & = 2) W CIOXeHWUs C

HeomnpeaeneHHOCTbI0, 06YCMOBEHHOM HECTABUITLHOCTLIO MAaCChl 3TANOHHON TUPK  Hipnst (750 ) :

2

7 2
(P ) = T + st (i) (C.6.2-1)

HeonpeneneHHocTb, 0ByCnoBneHHas HeCTabUIbHOCTBIO 3TANOHHON TUPN Linet (#3p ), MOXeT 6biTb

oLieHeHa Mo HabnogaeMbiM M3MEHEHUAM MacChl MOcre TOro, Kak aTanoHHas rmps bbina kanuGpoBaHa
Heckornbko pa3s. Ecrm 3HauyeHuss npeOwecTByOWMX KarmMOpOBOK OTCYTCTBYIOT, OLEHKa HeonpenerneHHOCTH
[JOMKHa GbITb BbIMNOMIHEHA Ha OCHOBAHUU OMbITA.

C.6.2.1 Ecnu npoBepeHHyto mpto Fi vnn Gonee HM3KOro Krnacca TOYHOCTV MCMOMb3YHT B Ka4ecTBe

3TANOHHOW TMpPM U COMPOBOXOAIOT CEPTUGDMKATOM (Cc8UOEMenibCmeoM), B KOTOPOM He ykasaHbl ee Macca u
HeornpeaeneHHoCTb, TO HEeoNpedeneHHOCTb MOXET OblTb OueHeHa Mcxods M3 MpenenoB [onyckaemon
MOrPELUHOCTU iz JAHHOTO KOHKPETHOTO Krnacca TOYHOCTM:

2

+ st (Wi ) (C.6.2-2)

uime, ) =

C.6.2.2 Ecrm pns cnvyeHus UCMOMb3yloT KOMOWHAUMIO 3TanoHHbIX [Mpb, a WX KOoBapwaumu
HEN3BECTHbI, JOMYCKAeTCs Npeanonoxutb koadpdpumumneHT koppenaumm paeHeiM 1 [37]. OTO npuBeger K
apupmeTn4eckomy CyMMUPOBaHUIO HEoNpeaerneHHOCTEN:
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wlingy ) = Zuliney ) (C.6.2-3)

roe i#, ;) - cTaHoapTHas HEeONPeAEeneHHOCTLIO® j -il 9TANOHHON Mpw.

* TekcT OOKyMeHTa COOTBETCTBYET OpUrnHany. - MpumedaHne narotosmTens 6a3bl AaHHbIX.

OTO MakCcMMarbHOe 3HaYeHne HeornpeaeneHHOCTM NPu UCMOMb30BaHUN CYMMbI 3TanOHHbIX TMpb.
C.6.3 HeonpepeneHHOCTb NONpaBKWU Ha BbiTankusalLlyo cuny Bosayxa i, (Tun B)

HeonpegeneHHOCTb NONPaBkX Ha OENCTBUE BbiTanknBaloLLEN CuIlbl BO3AyXa MOXET ObiTb paccunTaHa
no popmyne [38]

2

— 2
= [ Mmﬁoa} +[m.;ru:oa—ﬂonj]”_ﬁf+
Erly 0%
2
+m§r|:o&_ﬂﬂj[(ﬂa_.ﬂﬂj_z(ﬂal—pnj]w, (C63-1)
Oy

roe &41- NNOTHOCTb BO3Adyxa BO Bpems (npeablayLlen) kanmbpoBKM 3TanoOHHONW MpPKU C UCMNOMb30BaHNEM

3TanoHHou rmpu 6onee BbICOKOro paspsaa.
Mpu ucnonesoBanum copmynbl (C.6.3-1) cnegyet ybeamTbcs, YTO B HEE BKMIOYEHO TO XKE 3HaYeHne

HeomnpeaeneHHOCTN MAOTHOCTU 3TanMOHHOW MpU (0, | KOTOpoe 6biNO MPUMEHEHO MPW BbMUCIEHUN

HeonpeOeneHHoCT! npedbiayllen KanmbpoBku. bBdneLWyH HeonpedeneHHOCTb HEBO3MOXHO BbIGpaThb
NMpPOU3BOIbHO.

C.6.3.1 Jaxe ecnu nonpaeka Ha BbiTarkMBatoLWyto cuily Bo3ayxa npeHebpexumo mana (cm. C.5.1.2),
COCTaBnAoLWas HeornpeaeneHHoCTN OT AENCTBUS BbITankMBaloLLEd CUIbl HE MOXET OblTb MpeHebpexnmo

Marol v JomkHa BbITb yuTeHa, ecnn iy, = i, ! 3 (cM. dopmyny (C.6.3-1)).

C.6.3.2 Anga knaccoB My, M2 n M3 HeonpeageneHHOCTb, 06ycrnoBrneHHasi NoONpaBkon Ha AencTBue
BbITaKMBalOLLEN CUIbl BO3AyXa, NPeHebpexmnmMo Mmana, 1 ee, Kak NpaBumno, He y4YMTbIBaKOT.

C.6.3.3 na knaccoB F{ 1 F3 NNOTHOCTM Mpb AOMKHbI ObiTb M3BECTHLI C AOCTATOYHOW TOYHOCTBIO
(cMm. Tabnuuy 5).

C.6.3.4 Ecrv nnoTHOCTb BO3[yXa He MU3MEepsloT, a UCMOMb3yT CPedHIo MNOTHOCTL BO3AdyXa Ans
OaHHON MECTHOCTU, Tor4a HeonpeaeneHHOCTb NIOTHOCTM Bo3ayXa AOMkKHa ObiTb OLleHeHa kak

0,12
ulog) = B [kr-m—3]. (C.6.3-2)

MoxeT 6biTb WCMonb3oBaHo 6oree HU3Koe 3Ha4YeHWe HeonpedeneHHOCTM, eCriv MpeacTaBreHb
noaTeepaaloLLmMe AaHHbIe.

Ha ypoBHe MOpsi MNOTHOCTb BO3AyXa MpeanonaraeTcsi pasHom 1,2 kr-m ™ .

C.6.3.5 [Ina mpb knacca ToyHocTM E nnotHocTb Bo3gyxa formkHa Obimb onpegeneHa. Ee
HeonpeaeneHHoCTb, Kak MNpaBWUIIO, OLLEHMBAOT MO HEOoMNpeneneHHOCTAM TemnepaTtypbl, AaBfeHust U

BNaXHOCTM Bo3gyxa. Anga knacca TodyHoctm E| dopmyna MKMB (1981/91) [3] (npunoxeHnue E) wmm
annpokcMmaunsa MOXeT OblTb MCNONb30BaHa A8 BbIMUCIIEHNSA NIIOTHOCTU BO3ayXa (CM. npunoxeHue E).
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C.6.3.6 Jucnepcus NnoTHOCTM BO3ayxa

2 2 | des
i =i + i
':'5'&:' F 5[.2? P 51‘,

Mpn oTHocuTEenbHOW BnaxHocTn A = 0,5 (50%), Temnepatype 20 C v pasnenun 101325 Tla,
NCnonb3yT NPUBNN3NTENBHO CrneayoLme YACNOBbIE 3HAYEHMUS:

(C.6.3-3)

= [HeonpepeneHHoCcTb ncnonbdyemon dopmynsl] (Ana dpopmynsl MKMB &g = 10~% 2, );

do, . .-5
ap - 1[:] ID& , rla_].’
dog =3
==-34-10"n -1.
aﬁ &! K ’
al":'a -2
=-10""p
B .

roe k- OTHOCUTENbHAA BNaXXHOCTb Kak 4omnA Braru.

C.6.3.7 TINOTHOCTb 3TanOHHOW MPU £, U €ee Heonpe4eneHHOCTb AOMMKHbl ObiTb W3BECTHbl U3
ceptudukarta o kanudposke (ceudemernibcmaa O ro8epKe).

C.6.3.8 [Ina mpb knacca TodHOCTM E 5 nnoTHOCTL £ HE Bcerga M3BeCcTHa, NO3TOMY OHa AOrkKHa
nn6o ObITb M3MepeHa, NMbo B3sTa U3 Tabnuubl B.7 [cm. B.7.9.3 (npunoxenHue B)].

C.6.4 HeonpepeneHHOCTb BeCOB i, (Tvn B)

C.6.4.1 HeonpeneneHHOCTb, 06yCNOBNEHHasA UCMNbITaHUEM BECOB U KOMMNapaTopoB Macc

PekomeHOoBaHHbIN MeToq onpeaeneHnsa 3TON COCTaBMSIOLLEN 3aKMo4aeTcs B UCMbITAaHUM BECOB U
KoMnapaTtopoB MacCCbl C Hagnexawum BpeMeHHbIMXW UWUHTepBanamMn U WUCNONb30BaHMKN pe3ylbTaToB

MCMNbITAaHUSA MPU BbIYMCIIEHNSIX HeornpenerneHHocTen. pu kanmGpoBke mMpb knacca Eq| pekomeHayeTcs

BbIMOMHUTb HECKOMbKO U3MEPEHNIA B NMPOLIECCE UCTBbITAHUSA B pasHoe BpeMms,, C Lielblo rapaHTUpoBaTh, YTO
CYLLIeCTBYET 4OCTaTO4HO MHAOpMaLMK O HeOMNpeaereHHOCTM BO BPEMS U3MEPEHMSI.

C.6.4.2 HeonpeneneHHOCTb, OOyCNoOBNeHHasA YyBCTBUTENbHOCTLIO BECOB

Ecrm Becbl KanmbGpytoT C UCMOSb30BaHMEM MpU (MM TUPb) ONs ONpeaerneHns YyBCTBUTENbHOCTU
Maccol Mz M CO CTaHOapTHOM HEONpedeneHHOCTbIo Li(#) |, COoCTaBnsAIoLLyl0 HeonpeaeneHHoCTH,
06YyCnOBMNEHHYO YyBCTBUTENBHOCTbLIO, HAX0AAT No opmyrne

o w2 mg) | w? (ML)
2 YRE (C.6.4-1)

s

= (L)

roe £ - n3MeHeHne nokasaHnii Beco, 06yCrNOBMNEHHOE rMpeil AN onpeaeneHns YyBCTBUTENBLHOCTY;

u (A ) - HeonpenenenHocTb £ ;

L, - cpefiHee 3HaYeHne PasHOCTY Mace CMYaeMblX rmpb.
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Ecnu YyBCTBUTEIIBHOCTb HE MNOCTOAHHA NO BpPEeMEeHWU, TemMneparype W Harpy3ke, ee U3MeHeHue
HeobxoOMMO BKMNIOYNTL B HeonpeaeneHHoCTb.

C.6.4.3 HeonpeneneHHOCTb, 06yCnoBneHHas pa3spewieHnem gucnnes uugppoBbIX BECOB

Ans BEcOB C UMMPOBBLIM OTCYETHLIM YCTPOMCTBOM C [OEUCTBUTENbHBIM WHTEPBANOM  LUKanbl
« HeonpeneneHHoCTb, 06yCNOBMNEHHas pa3peLLEHNEM

412
Mg = E]ﬁ (C.6.4-2)

KoadhgmumeHT ﬁ nony4arT M3 ABYyX MOKa3aHWii: OOHO - MPU UCMOMb30BaHWM 3TanoHHOM rmpu, a
APYroe - Np1 UCNosib30BaHUN UCMbITYEMOW TP,

C.6.4.4 HeonpepeneHHOCTb, OOYCNOBMNEHHasi HeLEHTParbHbIM MONMOXEHMEeM Harpy3ku Ha
rpysonpuemMmHon nnarcgpopme

Ecnun n3BecTHO, YTO AaHHas cocTaBnsLWas 3Ha4YMMa, ee 3Ha4YeHne OOMKHO ObiTb OLLEHEHO, U, ecnun
HeobxoaMMO, cocTaBnALLas AOMMKHA ObITb BKIHOYEHA B O0OKEeT HeoNpeaereHHOCTU.

C.6.4.41 Tlpuemnemoe pelwleHue AN HeonpegeneHHOCTW, ODYCOBMEHHOW HeLEeHTpanbHbIM
MONOXEHWEM Harpy3kn Ha rpy3onpuemHon nnatdopme:

%4
_dy

u )
E Eqﬁ

(C.6.4-3)

roe f)- pasHOCTb MexXay MakCcUuMarnbHbIM U MUHUManbHbIM 3HAYEeHUAMW, MONyYeHHbIMWU B pe3ynbTare

UCMbITaHNSA Ha HeLEeHTpanbHOe MOMOXEHNE Harpy3ki Ha rpy3onpuemMHon nnatgopme, BbIMNOMIHEHHOMO B
COOTBETCTBMU C MexayHapogHon pekomeHgaumnen MO3M MP 76-2 [OILM R 76-2 (nanee - R 76-2)] "Becbl
HeaBTOMAaTM4yeckoro aencreus. Yactb 2. Popmbl NPOTOKOMNOB UCMLITAHNN";

1 - OLLleHEHHOe PacCTOsIHME MeXay LIEHTPaM rUpb;
&2 - pacCcTOsIHME OT LieHTPa YalLKV 10 OHOTO U3 YITIOB.

B GonblMHCTBE CrydyaeB COCTaBMSIOLWLEN HEONpeoeneHHOCTU iE npouecca B3BELUMBAHUSA iy (CM.
6.1) ponyckaeTtca npeHebpeYb.

C.6.4.4.2 lNpwn ncnonb3oBaHUM KoMMnapaTtopa ¢ MEXaHW3MOM aBTOMAaTUYECKON 3aMeHbl Mpb PasHOCTb
nokasaHum AJ Mexagy OBYMSI TMpsSMUM MOXET OblTb pasnMyHON, Korga MorioKeHWs B3anMO3aMeHSIEMbIE:
vy 1™ vy 7. OTO MOXeT ObITb OOBbSACHEHO KaK MOMPELUHOCTb OT HELLEHTPAarbHOro MOMoXeHNs Harpy3wi Ha

rpysonpvemHo nnatopme, U COOTBETCTBYIOLAS HeonpedeneHHocTb [AomkHa ObiTb  oueHeHa ¢
ucnonb3osaHnem ¢opmynbl (C.6.4-4). 3Ty cOCTaBNSAOLLYIO HeonpeaeneHHOCTM WCMONb3yoT, ecriv OHa
N3BECTHa 13 NpepblayLLUMX U3MepPeHnin B3aMMO3aMeHIeMbIX MPb C OAMHAKOBLIM HOMUHAMNbHLIM 3HaYEHNEM.
B cnydvasx, Kkorga B3aMMHyHO 3aMeHy BbINOSHAIOT BO Bpems npouenypbl kanubpoBku, cpegHee
apudmeTnyeckoe ABYX pa3HOCTEN MOKasaHWW OOMKHO ObiTb MPUHATO Kak pe3ynbTaT B3BELUMBAHWA, a

COCTaBnsIlOLLEN HEONPEAENEHHOCTN HE Aonyckaetcd npeHe6peqb.

_[2h - Ah|

2
MpumeyaHme - Matematmyeckas ocHoBa dopmynbl (C.6.4-4) Ta xe, 4yTo U Gopmynbl (15), u
npumeyanus 6 B [3].

KR (C.6.4-4)
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C.6.4.5 HeonpegeneHHOCTb, 0OyCNOBNEeHHasi MarHeTU3MOM iy,

Ecrnm mps oGnagaeT BbICOKOM MarHMTHOM BOCMPUMMYMBOCTBIO W/ HaMarHuyeHa, MarHUTHoe
B3aMMOOENCTBME YacTO AOMYCKAeTCsl YMEHbLUUTb, MOMECTUB HEMarHWTHYI0 MPOKMaaKy Mexay rMpen u
rpysonpuemHoii nnatdgopmoin. Ecrnm mpu  yoosneTsBopaoT TpeboBaHMAM HACTOSALIEro cTaHaapTa,

AonyckaeTcd npeanonoXnTb, YTO HeonpeaeneHHOCTb, OGyCHOBﬂeHHaﬂ MarHeTu3mMoMm iiy,. , paBHa Hyr.

C.6.4.6 CymmapHas cTaHgapTHas HeonpeaeneHHOCTb KoMnapaTopa iy,

CyMMapHyto CTaHOapTHYO HeomnpeAeneHHOCTb KoMnapaTopa iy, HaxogsaT no hopmMyre

Wy = us‘ +u§ +u% +”12na : (C.6.4-5)

C.6.5 PaclumpeHHas HeonpeaeneHHocTb L/ (#; )

CyMMapHy0 CTaHAapTHYIO HeonpeaeneHHOCTb YCIOBHON MacChl UCMbITYEMO TMpK i [#3.4 ) HaxoosaT
no dopmyne

s () = oful (Bomg )+ () + i +1id, (C6.51)

Ecnm nonpasky Ha AeiiCTBME BbITankMBaloWen cunbl #q = He yunTbiBaioT (C.5.1.2), To B dopmyry
(C.6.5-1) HeobXx0aMMo [00aBUTL COOTBETCTBYIOLLYHO COCTaBSAOLLYI0 AJ1S1 HEYYTEHHOIO 3HA4YEHWS NONpPaBKU
Ha AeficTBMe BbITankMBaroLLen cunbl #2;, ' B gononHenme k %y, (cM. dopmyny (15) n npumeyanue 6 B [3]):

2 2 2 2 2
4o (1ey) = of1e (Bomg) + 4% () + i (g O iy (C.6.5-2)
PacLumMpeHHy0 HeonpedeneHHOCTb L (#:t ) YCNOBHO MacChl MCMbITYeMOW MMpKU HaxodsT Mo
dopmyne

Loy ) = Foaeg (poay ) (C.6.5-3)
C.6.5.1 lMpu goseputenbHon BeposaTHocTM 0,95 mMcnonb3yoT KoadhduumeHT oxeBata I =2. OgHako

eCclin cymMMapHoe cpegHee KBagpaTudeckoe OTKIOHeHue npouecca B3BellnBaHUA HEeM3BeCTHO U YUCIIO
M3MepeHMl71 HEBO3MOXHO YyBENMNYNTbL A0 10 (kak Ons o4eHb OonbLIMX mpb N ONUTENbHbIX npouenyp

B3BELUMBAHUS), @ HEOMPEdEneHHOCTb iy (/%) - pomMuHMpylowas cocTasnsowas npu  pacdere

HEOMNPEAENeHHOCTH, T.e. iy (e} > u, () 2| Torga koadpdmumneHT oxeaTta i [OIKeH BbiTb paccumTaH
no { -pacnpegeneHuto, npegnonarawowemMy AoBepuTenbHbii ypoBeHb 95,5% n adypekTuBHbIE CTEneHn
cBoOOObl Vet (Kak paccumTtaHo no ¢opmyne Benua-CatrepteenTa [35]). KoadpdpuumeHT oxsata j ans

pa3nM4YHOro 4mMcra creneHenm cBoboabl Vefr NpuBedeH B Tabmumue C.4. lMpu gonyweHun, YTO OLEHKM

HeonpeaeneHHoCTn no Tuny B KOHCepBaTuMBHbI C OECKOHEYHbIM YUCIIOM CTEMNeHewn CBO60LI,bI, q)opmyna
NnpUHNUMaeT BUAa:

4
e ':mct:'

Ve = ( ‘l)m, (C.6.5-4)

Bonee nogpobHo cm. B [8].

Tabnuua C.4 - KoacbduumeHT oxBaTta jr AN pa3fIMYHOro Ymcra cteneHen cBoboabl Vefy

Yuncno creneHel cBoboabl | KoaddpuumeHT oxata & | Yucno cteneHen ceBoboabl| KoadhduumeHT oxsata i
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Veff Veff
1 13,97 6 2,52
2 4,53 8 2,37
3 3,31 10 2,28
4 2,87 20 2,13
5 2,65 co 2,00

MpunoxeHne D
(cnpaBoyHoe)

CTaTuCTM4YECKMA KOHTPONb
D.1 KoHTpOnbHbIN 3TanoH

D.1.1 KoHTponbHbI 3TanoH, kak npaBuio, NpeacTaBnseT cobon Mpo Takoro Xe TUna U TakKown ke
HOMMHaNbHOM Macchl, Kak y kannbpyemon ucnbiTyemorn mpu. Ero BKMOYAOT B CXEMY CIMYEHUA Kak
"HenssecTHy" mmpto. [lpoueaoypa KoHTpons 3dpekTuBHEE MNpUM  UCMNOMbL3OBAHUM  CNUYEHUR, rae
KOHTPOSbHbIA 3TanoH MOXeT ObTb erko BBEOEH B CXEMy Kak HeusBecTHas rmpsi. Hanpumep, ans
NCMbITYEMbIX TMpb C 0003HaYeHnsaMN 5, 2, 2, 1 KOHTPOIbHLIN 3TanoH ¢ 0003HadYeHnem 1 OyoeT BBeAEH B
CXeMy CnuMyeHnst Takim obpasoM, 4Tobbl kanubpyembiMn mmpamum O6bum mpn 5, 2, 2, 1, 1. Onsa
KMNMOrpaMMOBbIX Mpb, Kanmbpyembix Mo AByM 06pasuoBbIM kurorpaMmmam no cxeme 1, 1, 1, 1, pasHoCTb
Macchbl Mexay OBYMS 3TANOHHBIMU TMPAMUN MOXET ObITb MCMONb30BaHa 4151 KOHTPOSS.

D.1.2 Llenb npMeHeHUs1 KOHTPONbHOrO 3TaroHa 3aKryaeTca B NOATBEPXAEHUM O0OpPOTHOCTU
oTOenbHbIX kKanmbpoBok. [Ona aton uenu TpebytoTca OaHHble O 3HAYEHMSIX KOHTPOSIbHOTO 3TanoHa BO

BpeMeHu. MpUHATOe 3HaYeHne Pa3HOCTU MacChl #igif ONS KOHTPOMbLHOMO aTaroHa (Kak npasuro, cpegHee

apudpMmMeTU4ecKoe) BbIYMCNAT MO paHee MOoMyYeHHbIM AaHHbIM M OCHOBBLIBAIOT, MO KpahHewW Mepe, Ha
pesynbtarax 10-15 namepeHnn. 3HayeHne mMacchbl aTanoHa ANA KOHTpons Ansi nobon HOBOW KanmnbpoBKu

FR4iff MPOBEPAOT Ha COOTBETCTBME MPUHATOMY 3HA4YEeHUI0 C UCMOMb3oBaHWEM MeToda CTarucTUYecKoro
KOHTpons. [poBepka OCHOBaHa Ha f -CTaTUCTUKE:

; = |7ty ~ Py |

3 , (D.1.2-1)

roe 5 - cpegHee kBagpaTUveckoe OTKIOHEHUE 07151 # paHee MOJSyYEHHbIX 3HAYEHMIA MacChl, CO CTEMEHAMMU
cBobogbl v = x — 1, oueHnBaemoe no popmyrne

1 2 _ 3
8= =2 Maux; ~ Aaw)” (D.1.2-2)
% 11'=1

CuunTatoT, 4TO Npouecc Kanm6p0|3|<v| HaxoguTcA Noa KOHTpOreMm, ecrin:

i % Kpumu4eckoeo 3HadeHusi i -pacrnipedernieHusi CmbrodeHma ¢ v cmerneHsIMU ¢80600kbl!.

D.1.3 KpuTndeckue 3HavyeHusi, KOTOpble 3aBUCAT OT CTeneHenm ceobogbl npu onpeaeneHun 5 ,
nokasaHbl B Tabnvue D.1 gns OBYCTOPOHHErO KpuTepusa C ypoBHeM 3Haummoctn & = 0,05. Ecrm cTenenn
cBobogbl Gonbwwme (>15), GygeT npveMnemMbiM MCMONb30BaTb KOIMUUMEHT 2 BMECTO KPUTUYECKOTO

3HayeHMsa 13 Tabnmubl. Ecrv nonaratoT, 4To KanMGpoBKa BbillNa U3-nofd KOHTPOMs MPOBEPKU MO KpUTEpUto
CtblogeHTa, Torga HeoOGXOAMMO BbISICHATb MPUYMHY M YCTpaHWTb ee rnepen Tem, kak coobwartb o
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pesynbTarax KanubpoBku. OTOT KpUTepuin mmeeT OOornblIoe 3HaYyeHue ANS BbISBNEHUS aHoOManmvmn wumm
pe3KknX COABUIOB B CPeLHEN BENMYMHE MNpoLecca, BKNoYast U3BMEHEHNSA 3HAYEHWsT TarlOHHOW Mpw, nopsigka
OBYyX n Oonee cpegHMX KBagpaTUYECKUX OTKIOHeHWn. Kputepuii HeadhdekTUBEH NpPOTUB HEBONbLUMX
M3MEHEHNN OT MONIOBUHbI A0 OOHOro CpeaHero KBagpaTU4ecKoro OTKIOHEeHWS nMbo NpoTMB MiaBHOrO

apenda.

Tabmmua D.1 - Kputuyeckne 3HadeHns ¢ -pacnpegenennsi CTelogeHTa gnsi ABYCTOPOHHENO KpUTepus C
& =0,05 (v - cTeneHu cBoboapl)

¥ Kputu- ¥ Kputu- v Kputu- ¥ Kputu- v Kputu-
yeckoe yeckoe yeckoe yeckoe yeckoe
3HayeHve 3HaveHve 3HayeHve 3HayeHve 3HayeHve
1 12,706 11 2,201 21 2,080 31 2,040 41 2,020
2 4,303 12 2,179 22 2,074 32 2,037 42 2,018
3 3,182 13 2,160 23 2,069 33 2,035 43 2,017
4 2,776 14 2,145 24 2,064 34 2,032 44 2,015
5 2,571 15 2,131 25 2,060 35 2,030 45 2,014
6 2,447 16 2,120 26 2,056 36 2,028 46 2,013
7 2,365 17 2,110 27 2,052 37 2,026 47 2,012
8 2,306 18 2,101 28 2,048 38 2,024 48 2,011
9 2,262 19 2,093 29 2,045 39 2,023 49 2,010
10 2,228 20 2,086 30 2,042 40 2,021 50 2,009

D.1.4 MNMpuHATOE 3Ha4YeHnEe KOHTPOSIbHOMO 3TaroHa OOHOBNSAETCS MO Mepe HAKOMMEHUS OAHHBIX O HEM.
Jonyckaetrca crnegoBaTb HECKONMbKAM METOAaM, OAHAKO AaHHble AOMkHbI OblTb BCcerga HaHeceHbl Ha
rpacomk M npoBepeHbl Ha Apend WM M3meHeHue. 3Ha4YyeHUe KOHTPOSIbHOro 3TanoHa WM3MEHWUSOCb CO

"CTaporo" 3HauyeHUs iy Ha "HOBOE" 3HadYeHne iy , H6asupytolleecs Ha nocneaHmx 10-15 usMepeHusix,
ecnm

Py — g
;= |~ |

af2v)
2 o2
Sald _ Stew , (D.1.4-1)
J v

roe J v & - 4ncro, COOTBETCTBEHHO, "CTapbIX" U "HOBbIX" U3MEPEHUn, N 1 = J + & — 2.
D.2 ToyHOCTL BecoB

To4HOCTb BECcOoB OonyckaeTca Takke KOHTponuMpoBaTb C UCNOJSIb3OBaHMEeM MeToda CTaTuCTtu4eckoro
KOHTPOIA. Octato4Hoe cpegHee KBaapaTtn4deckoe OTKIIOHEHME W3 CXeMbl CIMYEHUn nnu cpenHee
KBaapaTn4eckoe OTKIIOHEHNE MOBTOPHbLIX M3MepeHMl71 C OAMHOYHON FMpeVI CnyxuT OCHOBOM AN Kputepuna.
KpMTepvuZ MOXeT ObITb paccumMTaH uUcxogda M3 paHee TMOoJIyYeHHbIX [AaHHbIX 3HadYeHuA cCcpenHero
KBaapaTtn4eCcKoro OTKIOHEHUA. Ecnu no NCTOPUYHECKMM OaHHbIM CYLWECTBYHOT # CTaHOAPTHbIX OTKIMOHEHUI

&, ..., 5y, TO CYMMapHOE CTaH4apTHOE OTKIMOHEHME
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(D.2-1)

cyMATarT HamnquuePl OL|EHKOM CTaHOapTHOINo OTKIMOHEHUA BECOB. anBe,El,eHHoe Bbllle YypaBHEHune
npegnonaraeT, 4YTo oTAelfibHble CTaHAAPTHbIE OTKIIOHEHUA UMEKOT 1 CTeneHu ceobofbl, 1 B 3TOM cny4vyae

CyMMapHoe CTaHOapTHOE OTKIOHEHWE UMEET CTeneHu cBoGoabl #:'v . ONs KaKOOW HOBOM CXEeMbl UMK

CEpUM V3MEPEHWUN CTaHOAPTHOE OTKMOHEHUE &yuqp MOXET ObITb MPOBEPEHO MO CYMMapHOMY 3HAYEHUIO.

CtatucTuka, nexatilasi B OCHOBE KpUTEPUS:
2
F - SIIEW
Sp
D.2.1 Kak npaBunio, NpoBePSAOT TOMbKO yXyAWeHne TOYHOCTU. CUMTaloT, YTO TOMHOCTL KOMMapartopa
HaxoguTCcA Nofa, KOHTponem, ecrnu:

(D.2-2)

F £ Kpumu4yecKoz20 3Ha4yeHust u3 [ -pacnpedeneHUFI

C ¥ CcTeneHsMn cBoboabl ANA Spey M CTENEHAMM cBoOOAbI #2° v ANa Sp. KpuTuyeckne sHadeHnsa & ang
OOHOCTOPOHHETO KpUTEPUS C YPOBHEM 3HaummocT ¢ = 0,05 npuBegeHbl B Tabnuue D.2. Ecrm nonarator,

YTO CTaHOAPTHOE OTKMNOHEeHWe YXYALUINOCh, Toraa AoMmkKHa ObiTh BbIACHEHA U yCTpaHeHa NpuYMHa 3Toro.
Tabmmua D.2 - Kputuueckne 3HaveHuss pacnpegeneHnss & Ons OAHOCTOPOHHEro Kputepus (v - CTeneHu

cBobo/bl) HE NpeBLIAT Sp [#1, ¥ npn ypoBHe 3Haunmoct @ = 0,05

o »
(o, w, V)
o =0,05
1 2 3 4 5 6 7 8 9 10

1 161,448 | 19,000 | 9,277 6,388 5,050 4,284 3,787 3,438 3,179 2,978
2 18,513 6,944 4,757 3,838 3,326 2,996 2,764 2,591 2,456 2,348
3 10,128 5,143 3,863 3,259 2,901 2,661 2,488 2,355 2,250 2,165
4 7,709 4,459 3,490 3,007 2,711 2,508 2,359 2,244 2,153 2,077
5 6,608 4,103 | 3,287 | 2,866 | 2,603 | 2421 2,285 | 2,180 | 2,096 | 2,026
6 5,987 3,885 3,160 2,776 2,534 2,364 2,237 2,138 2,059 1,993
7 5,591 3,739 3,072 2,714 2,485 2,324 2,203 2,109 2,032 1,969
8 5,318 3,634 3,009 2,668 2,449 2,295 2,178 2,087 2,013 1,951
9 5117 3,555 2,960 2,634 2,422 2,272 2,159 2,070 1,998 1,938
10 4,965 3,493 | 2,922 | 2606 | 2,400 | 2,254 | 2,143 | 2,056 | 1,986 1,927
11 4,844 3,443 2,892 2,584 2,383 2,239 2,131 2,045 1,976 1,918
12 4,747 3,403 2,866 2,565 2,368 2,227 2,121 2,036 1,968 1,910
13 4,667 3,369 2,845 2,550 2,356 2,217 2,112 2,029 1,961 1,904
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14 4,600 3,340 | 2,827 2,537 | 2,346 | 2,209 2,104 | 2,022 | 1,955 1,899
15 4,543 3,316 | 2,812 2,525 | 2,337 | 2,201 2,098 | 2,016 | 1,950 1,894
16 4,494 3,295 | 2,798 2515 | 2329 | 2,195 2,092 | 2,011 1,945 1,890
17 4,451 3,276 | 2,786 2,507 | 2,322 | 2,189 2,087 | 2,007 | 1,942 1,887
18 4,414 3,259 | 2,776 2499 | 2316 | 2,184 2,083 | 2,003 | 1,938 1,884
19 4,381 3,245 | 2,766 2492 | 2310 | 2,179 2,079 | 2,000 [ 1,935 1,881
20 4,351 3,232 | 2,758 2,486 | 2,305 | 2,175 2,076 1,997 | 1,932 1,878
30 4,171 3,150 | 2,706 2,447 | 2274 | 2,149 2,053 1,977 | 1,915 1,862
40 4,085 3,111 2,680 2428 | 2,259 | 2,136 2,042 1,967 | 1,906 1,854
50 4,034 3,087 | 2,665 2417 | 2,250 | 2,129 2,036 1,962 | 1,901 1,850
60 4,001 3,072 | 2,655 2,409 | 2244 | 2,124 2,031 1,958 | 1,897 1,846
70 3,978 3,061 2,648 2,404 | 2,240 | 2,120 2,028 1,955 | 1,895 1,844
80 3,960 3,053 | 2,642 2,400 | 2,237 | 2,117 2,026 1,953 | 1,893 1,843
90 3,947 3,046 | 2,638 2,397 | 2,234 | 2,115 2,024 1,951 1,891 1,841
100 3,936 3,041 2,635 2394 | 2232 | 2,114 2,023 1,950 | 1,890 1,840
oo 3,841 2,996 | 2,605 2,372 | 2,214 | 2,099 2,010 1,938 | 1,880 1,831

Mpunoxenne E
(cnpaBo4Hoe)

®dopmyna MKMB v npubnwxeHHasa ¢popmyna
E.1 ®opmyna MKMB

B 1981 r. MexayHapogHbin komuteTr mep u BecoB (MKMB) B cootBetcTBumM ¢ [39] pekomeHgoBan

crieqyrollee ypaBHeHne Ang onpegerneHns ninoTHOCTU BNaXHOro Bo3gyxa &y :

_pMa _ _Mv
2 hakd Rt vl I B (E.1-1)

roe F - gaBneHue,
M, - monsipHas Macca cyxoro Bo3ayxa;

£ = CKUMaeMOoCTb;
& - MondpHasda rasoBasi NOCTOAHHaS;

T - TepMoanHammyeckasa Temneparypa no MTLL-90;
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Xy - MOnApHasa Mmacca BoadHoro napa,

M., - monspHas macca Boapb!.

Ota chopmyna crana nssectHa kak ypaBHeHne MKMB-81. C momeHTa ee onybnmkoBaHus B 1981 T.
ObINI0 BHECEHO HECKOSbKO M3MEHEHUI B PEKOMEHA0BAHHbIE 3HAYEHNS MCNOMb3YEMbIX KOHCTaHT. dopmyna B
HacTosiLLee BpeMsi Ha3biBaeTcs "ypaBHEHVMEM [OMs1 onpedeneHns nioTHOCTU BhaxHoro Bo3gyxa 1981/91"
um "ypasHeHuem 1981/91", nocne Toro kak KoHcynbTatmsHbii komuteT no macce (CCM) Ha cBoem
3acegaHnn B 1991 r. BHEC HECKOMbLKO MOMPaBOK B KOHCTAHTbI, MCMOMNb3yeMble B AaHHON hopmyre.

E.2 KoHcTaHTbI

E.2.1 MonsipHas macca cyxoro Bosayxa A,

MonsipHass macca cyxoro Bosgyxa M, moxeT GbiTb paccuuTaHa, C ucrornb3oBaHMeM XC(, Kak
MOISIPHOVM [ONM OKcuZa yrnepoaa, cregytowmmM o6pasom:

M, =[289635+12,011(xco, ~0,0004)] <107 yrmonp-1 | (E.2.1-1)

Tabnuua E.1 - PekomeHaosaHHoe 3Havenne ana M, { K npu XCo,=0,0004

KoHcTaHTa PekomeHgoBaHHoe 3Ha4veHue 1991 r. Eannnua

Ma [ R 3,48349 103 Kr-K,EI,)K‘l

E.2.2 MonsipHasi macca BoAsiHOro napa, -

MonsipHyto Maccy BOASIHOMO napa X.- kak (YHKUMIO OTHOCMTENbHON BIAXKHOCTU i UNM TOYKA POCHI

£y, kKoadpduUMeHTa ycuneHmss f 1 [aBMneHMsl HacbILLEHHOro napa BMaXHOro BO3[yXa Fg, HaxodsT Mo
dopmyne

Py (E)
2

Parldy)

= [k L& = Ay
X = (o) fip. D) Jip.ty) P (E.2.2-1)

roe A - OTHOCUTENbHAsA BNaXHOCTb, BblpaXkeHHas Kak Oons;
P - NaBneHue;

{- Temnepatypa B rpagycax Llenbcus;
Pav () - naBNeHMe HaCbILLEHHOTO Napa BMaXHOro BO3AyXa;
£, - TOYKa pochbl.

E.2.2.1 [laBneHne HacbILLEHHOro napa BNaXHoro Bo3gyxa Fgy HAaXogat no dopmyne

_ 2 L
Pav =1 eXp[ﬂT +BT+C+?]’ Ma, (E.2.2-2)
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roe 4, B, W [1- KOHCTaHTbl Ongd pacyeTta JaBrneHusa napa npu HacbIWeHWU. PekomeHOoOBaHHbIE
3Ha4YeHNA KOHCTaHT npunBeaeHbl B T36nv|u,e E.2.

Tabnuua E.2 - PekomeHOOBaHHbIE 3HAYEHNS KOHCTAHT 4, &, ('n 7

KoHcTaHTa PekomeHgoBaHHoe 3Ha4veHune 1991 r. EpvHuua
A 1,2378847 10-F k-2
gl -1,9121316 10-2 k-1
u:ff 33,93711047 -
o -6,3431645 102 K

E.2.2.2 KoachpuumeHT ycunenus

KoadpcpmumeHT yeunenus f ssnsetcs dyHKUMen Tpex KoHcTaHT (o, £, °¥) u Temnepatypbl i B
rpagycax Lenbcus. KoacddpuumeHT Haxogdat no gopmyrne

F=ot ol

Tabnuua E.3 - PekoMeHA0BaHHbIE 3HAUYEHNS KOHCTaHT (o, 5, )

(E.2.2-3)

KoHcTaHTa PekomeHgoBaHHOe 3HaveHue 1991 r. EavHuuya
o 1,00062 -
2 414 10~¢ Ma~!
¥ 5,6 10-T k-2

E.2.3 KoachdpuumeHT cxxnmaemoctn 7

KoappuumeHT cxxmumaemocTn F Haxodat no popmyne

Z:

Tabnnua E.4 - PekoMeHa0BaHHbIe 3HaUeHUs KOHCTaHT iy, o, g, &, &), cg, ), 4, e

1—% ag +ayi +agt’ + (g +EyOx, + g +o)ne +p—2(ﬂ’ +exy) (E.2.3-1)
- . (E.2.

KoHcTaHTa PekomeHgoBaHHoe 3Ha4veHne 1991 r. EpvHuua
o 1,58123 10~6 k-na-1
o4 -2,9331 10~% .na-1
o g 1,1043 10-10 k-1 .ng-!
&y 5,707 106 -K-Ma~1
‘-E:'l -2,051 10~% a1
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20 1,898 10-4 -K-Ma-
21 2,376 106 a1
3 1,83 10-11 k2 .a-2
e -0,765 106 -k 2 -na=2

E.3 MNMpubnuxeHHan ¢popmyna ans pacyera NnoTHOCTM Bo3ayxa

Haunbonee TouHON cbopmyrion ansa pacyeTa NAOTHOCTM Bo3ayxa asnsetcs dopmyna MKMB (1981/91)
no [39].

3HayeHne NNOTHOCTM BO34YyXa, Kr/M3, BO BPEMSI U3MEPEHUN MOXET OblTb BbIYMCIIEHO Takke Mo
NpubnuxeHHon opmyrne

_0,34B48- P— 0,009024 - (hr) . gHI012
27315+¢ : (E.3-1)

a

roe I - atmocdepHoe aaerneHve, moap nnm rlla;
B2 - OTHOCUTENbHAsA BNaXHOCTb, %;

- Temneparypa okpyxatoLiero sosgyxa, °C.

Ecrm 900 wmbap « P+« 1100 wmbap, 15°C <¢i < 25°C wu jhr & 80%, TO OTHOCMTENbHas
HeonpeaeneHHOCTb OnpeneneHnst NNOTHOCTU BO3AyXa, BbliuncneHHas no cdopmyne (E.3-1), He npeBbiwaeT
2:1074.

Ons Mpb Krnacca TOYHOCTU E1 MNOTHOCTL BO34yxXa Bcerga onpegendaArlT Ha OCHOBe

COOTBETCTBYIOLLMX u3MepeHuin. Ecnu nabopatopusi He pacrnonaraet npubopamu ANl U3MEpeHust
napamMmeTpoB OKpY>KatoLLel cpefbl, TO 3HaYeHVe NIOTHOCTU BO3A4yXa [OMNYyCKaeTCsi BbIMUCUTL No hopmyne

8, T2 EER _P0 ok
—H0 -
a zn , (E.3-2)

roe Fn =101325 MNa;

o0 =1,2 kr/m=> - HOopMarnbHas NroTHOCTb BO3ayXa, Kr/m > ;

£ =9,81 m/c 4. yCKOpeHne cBOOOAHOro NageHus;

} - BblCOTa Hag YPOBHEM MOPS, M.
Mpn 3TOM HeobxoouMO 3HaTb 3HaYeHWe BbICOThbI Ha YPOBHEM MOpS 4 , TAe pacrnonoxeHa
naboparopusi.

Bubnuorpacdus
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Mpunoxenne A
(pekomeHgyemoe)

MeToauka noBepku rmpb
(HacTosiee [oMonHUTENbHOE NPUIOXKEHWE, OCHOBAHHOE Ha BCEX MOMOXEHUSIX HaCTOALLEro
cTaHgapTa, OTHOCSLLMXCSA K NOBEPKE MMpb, BBEAEHO AN1A yA00CTBaA NONb30BaHWs CTaH4APTOM. )

OA.1 Obnactb NpUMeHeHus1

HacTosilee npynoxeHue pacnpocTpaHseTCa Ha rMMpy U Habopbl Mpb MO HACTOSLLEMY CTaHAapTy,
3TanoHHble MpyM M Habopbl 3TanoHHbix Mpb no FOCT 8.021, a Takke Ha rpM M Habopbl Mpb,
W3rOTOBMEHHble OO0 BBEAEHMS B [AEeUCTBUME HacTodAWero cTraHgapTa, M aHanornyHble MMMOPTHbIE,
Haxogslwmecs B 3JKCcnnyaTaumm U OTHOCAWMECH K cdepe rocygapCTBEHHOro KOHTPOMNS M Hagsopa, U
yCTaHaBnMBaeT OCHOBHbIE METOAbI U CPEACTBa UX MOBEPKM.

[A.2 TpeboBaHusa 6e30nacHOCTU

Mpy npoBegeHWV MOBEPKM AOMKHbI OblTb cOOMOAeHbI obwme npaBuia TeXHWk BesonacHocTn B
cootBeTcTBUM C TpeboaHuamm [OCT 12.2.003, a Tawkke TpeboBaHna GeszonacHOCTM M Mepbl
NPefoCTOPOXKHOCTU, YKadaHHbIe B SKCMITyaTaunMoHHON AOKYMEHTaLMK Ha NpUMeHsieMble cpeacTBa MOBEPKM.

[OA.3 Onepauum u cpeacrTsa NoBepKu

OA.3.1 NMpn npoBeaeHN NEPBMYHON M NEPUOLMYECKON NOBEPOK AOMKHbI ObITb BbIMOMHEHbLI onepaumu
N NPUMEHEHbI CPeaCcTBa NOBEPKU, YKadaHHble B Tabnuue OA. 1.

TabnuuadA.1- Onepaunu, BbINOMHAEMbIE NPY NMOBEPKE, OCHOBHbLIE U BCIOMOraTesbHblE CPEACTBA NOBEPKM
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HanmeHoBaHune onepauun

HanmeHoBaHMe OCHOBHOMO Mnu
BCNomMoratenbHOro cpeactBa NoBepKu

Ob6s3aTenpHOCTb NPOBEAEHNS
onepauun npu NoBepke

nepBU4HON nepuoan4eckomn

1 BHewHun ocmoTp BuayanbHbIN KOHTPOMb Oa Oa
2 Onpenenenne|O6pasubl wepoxoatoctn no FOCT 9378. Oa (Tonbko Oa (Tonbko
LLIepOXoBaToCcTn B cootBeTcTBUM € B.5 (Npuynoxenve B) BU3yarbHbIN BU3yarbHbIN
NMOBEPXHOCTU T'Mpb KOHTpPOIb) KOHTpPOIb)
3 Onpegenexue|B cooTtBeTcTBUM € B.7 (Npunoxexune B) [a (Tonbko ans Het
NMOTHOCTH matepuana rvmpb knacca
rpk ToyHocTU Eq )
4 TlpoBepka wmarHutHon|B cooTBeTcTBUM C B.6 (npunoxexune B) [a (Tonbko ans Het
BOCNPUMMYMBOCTH rMpb Knaccos

ToyHocTn E M F)
5 Mpoeepka ocTaTo4HOM|B cootBeTCcTBUM C B.6 (Mpynoxexue B) Oa [a B cnyvae
HamarHU4eHHOCTH COMHEHUS
6 Onpegenexne|3TanoHbl-konun; pabodne atanoHbl (PJ); Oa Oa

YCJ'IOBHOVI Macchbl r'mMpb

3TanoHHsle rvpun 1a, 1, 2, 3, 4-ro pa3psiaos;
KOMMapaTopbl Macchl;

TepMOMETP C UeHOW aeneHusa He Gonee
0,1°C npmn nosepke rupb knacca Ej I ve
6onee 0,2°C npv noBepke  rupb
paspsipa/knacca 1/E 2 ; He 6onee 0,5°C npwu

noBepke oOcTanbHbIX rUpb; GapoMeTp C
LueHoW aeneHuns He Gonee 1 mbap (rMa);
NCMXPOMETP (FTUFPOMETP) C MOrpPeLHOCTbIO
He 6onee 5%

1) 34ecb 1 fanee aTanoHHble rMpu 1a-pa3psifa, BbiNyLleHHbIE OO0 BBELAEHUS B AECTBUE HACTOSILLEro

CTaHgapTa, NpoBepAl0T aHarnorn4Ho rmpsamM Kracca TO4YHOCTU E]_ .

[A.3.2 KomnapaTtopbl Macchl, UCMONb3yemble 45151 NOBEPKU TMpb, BbibupatoT B cooTBeTcTBUM ¢ TOCT
8.021.

OA.3.3 Bce cpeactBa usMepeHwur, NpUMEHsieMble Mpu MOBEepKe, AOMXHbl MMEeTb AeNCTByloLme
CBMAETensLCTBa O MOBEPKe, 3a WCKITIOYEHMEM KOoMMapaTopoB Macchl. [lpy 3aToM cpefHee KBagpaTu4Hoe
oTknoHeHne (CKO) komnapaTopoB 1 BECOB, UCMOMb3yeMbIX MPY MOBEPKE MMpb B PEXUME KOMMNapupoBaHus,
OOMXKHO ObITb NOABEPrHYTO CTATUCTUHECKOMY KOHTPOSO B COOTBETCTBUM C mnpurioxeHvem D Hacrosiiero
cTaHgapra.

[OA.4 YcnoBus noBepku

OA.4.1 TNpy NnpoBeAEHNN NOBEPKN OOIMKHBI ObITb COBMOAEHbI CreayoLmne yCcroBus:
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[A.4.1.1 NomMellieHne Ana NoBepkn aTanoHHbLIX mpb 1, 2, 3-ro paspsaos v mpb knaccos Ey, Eo, Fy,

F 2 pomkHO cocTosiTb M3 OByX KOMHaT. B ogHoM KomHaTe npoBOAST MNOArOTOBKY Mpb K NOBEpPKe U
ocbopmIieHne pe3ynbTaToB NOBEPKU, B APYron (BECOBOW) - onpegeneHme Macchl rmpb.

OA.4.1.2 BecoBasi koMHaTa [ormkHa ObiTb obopydoBaHa BMOPO3aWMTHBIMKM yHOAMEHTaMW ANS
YCTaHOBKM KOMMApaToOpoB Macchl. [lonyckaeTcs ANA YCTaHOBKM KOMMapaTopoB MacChl MCMOMb30BaTh
CTeNna}#, YCTAHOBIEHHbIE Ha KPOHLUTEMHAX, YKPEMMEHHbIX Ha KanuTanbHbIX CTEHaX, M YCTOMYMBLIE
NpPOYHbIE CTOSbI.

OA.4.1.3 JomkHO ObITb WCKMIOYEHO OOHOCTOPOHHEE HarpeBaHWe rMpb M KOMMapaTopoB MaccChl.
Bo3gyx B MomelleHMM He [OIKeH codepxaTb BpeaHblX MPUMECEN W ra3os, BbI3blBAOLMX KOPPO3UIO
netanen komnapaTopoB U mMpb. CogepXaHne NbiMu B BO34yXe He AOMKHO MpeBbiarb YCTAHOBIEHHbIX
CaHNTapHbIX HOPM.

OA.4.1.4 TemnepaTypa BO3yxa B BECOBOW KOMHaTe gormkHa Obitb or 18°C pgo 27°C. VameHeHne
3Ha4YeHUN TemnepaTypbl BO34yXa M OTHOCUTENBHOW BRaXHOCTW B BECOBOW KOMHATe OOMKHO ObiTb He Oonee
3Ha4YeHUn, ykasaHHblx B Tabnuue C.1 (npunoxexune C).

[A.5 lNMoarotoBKa K noBepke

OA.5.1 TMepen npoBegeHNEM NOBEPKU MOBEPXHOCTb MMpb OOMKHA ObiTb O4MLLieHa B COOTBETCTBUM C
B.4 (npunoxexue B).

[A.5.1.1 lNoBepxHOCTb aTanoHHbIX mpb 1, 2, 3-ro pa3psgos n mpb knaccos Ey, Eg, F1, F7 gomxkHa
ObITb NpOTEpTa 3aMLlen NN MONMOTHSAHOW candeTKon, CMOYEHHON 3TUMOBLIM PEKTUUKOBAHHLIM CMIUPTOM.
[onyckaeTca NOBEPXHOCTb ATANOHHbLIX Mpb 2-ro, 3-ro paspsgoB U mpb knaccos Fi, Fa npotupatb
3aMLLEA UM NOSMOTHSHOW cand)eTKon, CMOYEHHON auctunnmpoBanHon Bogon no TOCT 6709. 3TanoHHble
rmpm 4-ro paspsiga, mMpu knaccoB TodHoCTM My, M3, M3 © YCNOBHbIE TMPX OYMLLAIOT OT MbIN KUCTOYKOW,
LLETKON 1IN NpoTMpaloT candeTkon, CMOYEHHON GEH3NHOM.

TrnoBoe Bpems MPOCYLLKU rMpb NOCMEe OYUCTKU npuBegeHo B Tabnuue B.1 (npunoxexue B).

OA.5.1.2 OunLleHHble TMpK MOCHE MNPOCYLUKM OOIDKHbI MPOWMTU TeMnepaTypHyl CcTabunusauuio B
BECOBOWN koMHaTe. Bpems TemnepaTtypHon ctabunusaumy OOMmKHO ObiTb HE MeHee yka3aHHOro B Tabrmue
B.2 (npunoxenne B).

OA.5.1.3 [o nposBedeHUss U3MEPEHUIN MOBEPSEMYID U ITarOHHYH MpU MOMeLaloT psSaoM C
KOMMapaToOpOM WIN BHYTPY BUTPUHBI KOMMNapaTopa (Npy ee HarmumMm) He MeHee YeM Ha 2 4. [lonyckaeTtcs BO
BpeMS TemnepaTypHOW cTabunmsaumm rvpyM cpasy nomeliatb psiioM C KOMMAapaTopoM WivM BHYyTpWU €ro
BUTPUHbI.

[A.6 lNMpoBegeHne NoBepKun

Mpu noBepke onpegensoT 3HAYEHNE YCIOBHOM MacChl rMpu.

YcnoBHas macca rmpm #4; (onpegerneHHas ¢ paclluMpeHHON HeomnpeaeneHHOCTLo {7 B COOTBETCTBUM
¢ 5.2) pormkHa yaoBneTBopsATb HepaBeHCTBY (5.3-1) HacTosLero ctaHgapTa.

Ecnm nnoTHocTb Bo3dyxa 3 BO BPEMSI U3MEPEHUIA OTNMYAETCS OT HOPMarlbHOM MIIOTHOCTU BO3ayxa
20 =1,2 kr/m> Gonee yem Ha 10%, TO MpV MOBEPKE OMPEOENSIOT 3HAYEHNE MAcChl MPU #2 , @ 3HaYeHUe

yCJ'IOBHOVI Macchbl TMpn #. BbIMUCIAKOT N3 3HAYEHUA MacChbl TMpU  #7 .

YcnoBHast macca rmpn #; U macca rmpu # C (pakTM4ecKkod NMOTHOCTLIO £ CBA3aHbl Mexay cobon
COOTHOLLEHNEM
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= m—p .
0,99955
[OA.6.1 BHelwHn ocMoOTp

OA.6.1.1 Tlpyn BHewHemM oOCMOTpe [OMKHO OblTb YCTAaHOBNEHO COOTBETCTBME CrEeayHoLLUM
TpeboBaHUAM:

- dopma, MapKMpoBKa, KOMMMEKTHOCTb W COCTaB Habopa rMpb [OOMKHbI COOTBETCTBOBaTb
TpeboBaHMsIM HacTOsILLIEro CTaHAapTa;

- Ka4ecTBO PYTNSAPOB AOSKHO COOTBETCTBOBATL TPEOOBaAHUSAM HACTOSILLIEro CTaHAapPTa;
- Ha NOBEPXHOCTU MMHLIETOB HE AOIMKHO ObITb OCTPbLIX KPOMOK, LilapanvH U 3ayCeHLEB;

- Ha MOBEPXHOCTU MMpb He [OOIMKHO ObiTb TPELUMH, CKOMOB, CredoB KOppo3uu, 3abouH, LapanuH,
NATEH.

[A.6.2 OnpegeneHue WepoxXoBaToOCTU NMOBEPXHOCTU MNpb

LLlepoxoBaToCcTb NOBEPXHOCTU Mpb ONpedensioT nyTeM cpaBHeHUs ¢ obpasuamu LLIepoxoBaTocTu B
cooTtBeTcTBUM € B.5 (npnnoxeHne B).

LLlepoxoBaTOCTL NOBEPXHOCTY MMPb AOIMKHA COOTBETCTBOBAThL TPEOOBAHMSIM HAacTOSALLErO CTaHdapTa.
MpumeyaHme - [lonyckaTcsa gpyrne MeTodbl HepaspyLUatoLLEro KOHTPOSS.

[A.6.3 OnpeneneHve NOTHOCTM MaTepuana rmpb

Onpegernenve NoTHOCTU MaTtepuana rmpb NPoBOAAT B COOTBETCTBUM € B.7 (mpunoxexue B).
MnoTHOCTL MaTepuarna rmpb OMmkHa COOTBETCTBOBATL TPEOOBaHMSAM HACTOSLLErO CTaHAapTa.
[A.6.4 NMpoBepka MarHUTHON BOCNPUMMUYUBOCTHN

MpoBepKy MarHUTHOW BOCMPUMMYMBOCTM Mpb MPOBOASAT ANS mMpb knaccoB E n F npu nepBuyHon
noeepke B cooTBeTCTBUN C B.6 (MpunoxeHue B).

MarHnTHas BOCNpMMMYMBOCTL TMPb AOIMKHA COOTBETCTBOBAThL TPEOOBAHMSM HACTOSALLErO CTaHdapTa.
[A.6.5 lNMpoBepka ocTaTOYHOM HaMarHU4E€HHOCTU

MpoBepKy OCTaTOMHOW HaMarHAYeHHOCTU Mpb MPOBOAST MPU NEPBUYHON MOBEPKE B COOTBETCTBUW C
B.6 (npunoxeHue).

I'Ip|/| nepwo,u,mquKoPl noBepke NnpoBEPKY OCTaTO4MHON HaMarHM4eHHOCTU Mpb NPOBOOAT TOJIbKO B
crny4yae COMHEeHUA.

OcTaTo4yHas HaMarHM4YeHHOCTb MMpPb OMKHA COOTBETCTBOBATL TPEOOBAHMAM HACTOSALLEro CTaHaapTa.
[A.6.6 OnpeneneHue maccbl rMpb

[A.6.6.1 OnpeneneHne Macchl Mpb NMpu NMOBEPKE NMPOBOAST CIIMYEHUEM C MOMOLLBIO KOMMapaTopa.
Mpy 3TOM NPUMEHSIT OQNH U3 METOOB TOYHOTO B3BELLIMBAHUS:

- MeTOop, ABOWHOro B3BelLMBaHng (Metop [aycca);
- MeTogbl 3amellennd: metoa [1.U.Mengeneesa; metoq bopaa (B3BelLMBaHME Ha OAHOM MeYe).

Mpy npymeHeHWn meToda bopaa BLINOMHAKT CAMYEHNS NO LMKNaMm B3BelUMBaHUs (CrmdeHns): ABBA
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(A - obpasuoBas rmps, B - noBepsiemas mps nnmm cymma nosepsieMbIX mMpb nNpy Kanmbposke Habopa), ABA u
moandmkaumn ABABA ..., AB; ..B, A

Lunkn ABBA:
Ap—By—By — Ay —App—Bp—By — Ay — ... — Ay — By — By — Agy,
1 umkn 2 umKn 1A UMEN

roe # - YMCIo LMKIOB B3BELUNBAHMS.
Lunkn ABA:

Ap—Bn—An—~A—Bu—An— .. — Ap—Bip— A,
1 umen 2 yukn M=l LMKN

roe # - YMCIio LMKIOB B3BELUMBAHUS.
Linkn ABABA:

A —By— B — By — A — . — Agn 1 — By — Ay,
1 umkn N {(n=1)<A uMKn RV
2 UuKn -4 LMKn

roe # - YMCIIo LMKNOB B3BELUMBAHUS.

Mpy Mcnonb3oBaHMKM NHOGOrO M3 NMPUBEAEHHLIX BbllE LMKIOB B3BELUMBAHWS MPOMEXYTKA BpPEeMeHU
MeXay HarpyXeHusiMM Komnapartopa [OSKHbl ObiTb Bcerga oavMHakoBbiMW. TapupoBaHue U hukcauuio
nokasaHui pekoMeHayeTcs IPOBOAUTL Yepes OAMHAKOBOE BPEMSI Mocrie CTabunnaauum rnokasaHuin.

[ns nonyyeHnsi TOYHbIX PE3ybTaToOB N3MEPEHUST PEKOMEHOYETCS NPOBOAMTL B pasHble AHU.

MeToabl TO4YHOro B3BELLMBaAHUA npueeaeHbl B NpUioXxeHnn ,D,B.

[A.6.6.2 OnpeneneHne Macchbl rMpb Kracca To4HocTu E| 1

1} AnanornyHo NpoBOAAT MoBepKy 06pasuoBbiX Mpb 1a-paspsaa, BbIMyLUEHHbIX OO0 BBeAEHNS B
JencTBUe HacTosLWero crtaHgapra.

[OA.6.6.2.1 Maccy mpb knacca TodHOCTM Ef HOMMHanbHOM Maccon 1 Kr onpegenstoT CIMYEeHneM C
aTanoHom-konven unm ¢ PO eanHnubl macchbi.

CnuyeHune nposogdat metogom [aycca unm metogoMm bopaa, BeinonHaa Tpu (unm 6onee) umkna
cnmyennn ABBA, nate (unu Gonee) umknos ABA. 3a pesynbTaT M3MEpPEeHUN MpUHAMAIOT cpegHee
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apupmeTnyeckoe 3Ha4YeHNe N3 pesynbTaToB N3MEPEHNN.

MprMepbl onpeaeneHnst maccbl MMpb Metodom lMaycca n metogom Bopaa nprveeaeHbl B NPUIOXKEHUN

0B.

[A.6.6.2.2 Maccy mpb KpaTHbIX 1 JONbHbIX edMHWL, KurorpaMma kracca By onpegensoT crimuyeHnem

UM nogekagHom karmbpoBkor Habopa no P3 egmHuubl macchl. [py 3TOM Maccy rmpb HOMWHANbHOW
Maccon meHee 1 r onpedenstoT TONbKO NoAeKagHoM Kanmbposkon Habopa.

CnuyeHune npoBogaT meTtogom [aycca umm metogom boppa, BeinonHsAs Tpu (Mim ©ornee) LMKIoB
cnmyennn ABBA, nate (unu Gonee) umknoB ABA. 3a pesynbTaT M3MEpPEHUN MPUHAMAIOT cpegHee
apumeTn4eCcKoe 3Ha4YEeHNE N3 pe3yNbTaToB N3MEPEHNN.

MopekagHyto kannbpoBKy Habopa BbLIMONHAKT B MOCNeOBaTeNnbHOCTU: C aTanoHHou rupen (A)
CNMYalT COOTBETCTBYIOLLYIO MO Macce cymmy mpb (B) noBepsiemoro Habopa. 3atem nocnegoBaTenbHO
KapkOyto rMpio noBepsieMoro Habopa crnm4yaroT ¢ CyMMOM Mpb COOTBETCTBYHOLLEA HOMUHAMNBHOM MacChl 3TOr0
e Habopa.

KannbpoBky Habopa npoBogaT oguH pa3 (um 6Gonee). CrnivveHne Kaxgon mpu Habopa
COOTBETCTBYIOLLEN N0 Macce CyMMO Mpb NpoBOAAT MeTodoM Maycca v metoaomM bopaa, BeINONHSS Tpu
(vnn 6onee) uukna cnvyennn ABBA, naTtb (nnu 6onee) unknos ABA.

Mo nony4YeHHbIM NpY CIIMYEHUM PE3yNbTaTam M3MEPEHWIA PACCUNTBLIBAIOT Maccy Kaxaoi rupu Habopa.
3a pe3ynbTaT U3MepeHuin NPUHNMAOT cpeaHee apudMeTUYECKOEe 3HaYEeHNE U3 pe3ynbTaToB U3MEPEHUIA.

MocnenoBaTenbHOCTL BLINOMHEHUA onepauuii Npyu NoaekaaHon kanubpoeke HAOOPOB M BblMUCTIEHNE

Maccbl rMpb Ans HAGOPOB pPasfMYHOrO CoCTaBa MPOBOAST B COOTBETCTBUMM C nmpunoxennem . Mpumep
ornpeneneHns Maccbl rMpb NOCPEACTBOM KannubpoBkM HaGopa npuBedeH B npunoxexun OB.

[A.6.6.3 OnpeneneHne Macchbl 3TaNOHHbLIX M'Mpb 1-ro paspsaa v rmpb Knacca To4HocTu E 5

Maccy aTtanoHHbix mMpb 1-ro paspsga n mpb knacca Eg onpegensoT NnocpeacTBOM CIMYEHUS Un
nogexkagHom kanmbposku Habopa (B cootBeTcTBUM € [1A.6.6.2.2).

Kaxgoe cnvyeHne npoBogsaT metogoMm [aycca He meHee OByX pas; metogom bopaa, BbiNonHAs He
MeHee ABYX LMKMOB MNPV UCMONb30BaHMM cxembl ABBA 1 He MeHee Tpex LIMKIOB Npy MCMNOMb30BaHUM CXEMbI
ABA.

3a pesynbraT M3MeEpeHUr MpUHMMaloT cpegHee apudMeTMdeckoe 3HayeHve U3 pesyrnbTaToB
BbINMOSHEHHbIX U3MEPEHNN.

[A.6.6.4 OnpeneneHne Macchbl 3TaNOHHbIX MNMpb 2-ro paspsga u rmpb Knacca TodHocTtu Fq

Maccy aTanoHHbIX Mpb 2-r0 paspsga M mpb Knacca TodHOcTM F | onpegenstoT NocpeacTBoM
Kanmbposku Habopa (B cootBeTcTBUM C [JA.6.6.2.2) nnn cnndyeHnem ¢ aTanoHHbIMK rMpsiMy 1-ro paspsaa.

Kaxgoe crmyeHne BbINOMHAIOT MeTOAoM [[aycca He MeHee AByX pas, MeTogoM bopaa, BbIMonHas He
MeHee ABYX LMKIOB npu mncnonb3oBaHum cxem ABBA, ABA 1 He MeHee Tpex LIMKMIOB Mpu UCMNOMb30BaHUA
cxembl ABABA.

3a pesynbrar M3MepeHMl71 npuHMMaloT cpengHee apwcbmeTquCKoe 3Ha4YeHne wun3 pesynbTaTtoB
BbINMONMHEHHbLIX I/I3MepeHI/|I7I.

[A.6.6.5 OnpegeneHue Mmacchbl 3TaNoOHHbIX M’Mpb 3-ro paspsga u rupb knacca TodHoctu F o

[OA.6.6.5.1 Maccy aTanoHHbIX MMpb 3-ro paspsga M rMpb knacca TovHoctm F 2 onpegensioT
CINNYEHNEM C 3TaNOHHLIMUK TMPSIMK 2-TO paspsiaa.
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Kaxgoe crmyeHne npoBOOAT O4HMM M3 METOAOB 3aMelLeHUsl, BbINOmHAA oguH (Mmm Bonee) umkn
N3MepeHui.

[A.6.6.5.2 lNocne onpegeneHns Macchl 3TanoHHbIX Mpb 3-ro paspsga U mpb Kriacca TodHocT! F o
metogom [.M.MeHgeneeBa HeobXxoAMMO MNPOBECTM KOHTPOSbHBbIE CIMYEHMs, KOTOpble ObOHapyXaT
BO3MOXHble OLUMOKM M3mepeHus. [ns 3TOro OTAerbHy TMpto M3 MoBepsieMoro Habopa cnvdarT C
HECKOSNbKUMM TMPSAMM U3 3TOro e Habopa, COOTBETCTBYIOLLMMU MO HOMMHASBHOM Macce 3TOW OTAENbHOW
mpe. OnpegeneHve Maccbl Mpu NPOBOASAT OAHAM M3 METOAOB TOYHOIO B3BELWMBaHUSA. B KOHTpOMnbHOM
CINUYEHMM JOMKHbLI y4acTBOBaTb BCe rMpu noBepsemMoro Habopa.

PacxoxgeHvne mexay OTKIOHEHWEM 3HaYeHNst MacChl NMoBepsieMol T’Mp OT HOMUHAMBHOTO 3HaYeHUs,
Mosly4deHHbIM Npy onpeaeneHMn maccobl metogom .M. MeHaeneeBa 1 npy KOHTPONbHOM B3BELUMBAaHWN, He
[OOITKHO NPeBbILLAaTh 3HAa4YEeHUS pacLUMPEHHON HeomnpeaeneHHoCTM Macchl TMpu.

[A.6.6.6 OnpepeneHne macchbl 3TanoHHbIX FTMpb 4-ro paspsaga u rupb knaccos M;, M3, M3

[OA.6.6.6.1 Maccy aTanoHHbIX Mpb 4-ro paspsga M Mpb KaccoB ToyHocTM M  onpegensioT
CNNYEHNEM C 3TanoHHbIMK rMpsMK 3-ro paspsaa.

Maccy rmpb knaccoB TodHocTM M2 1 M3 onpegensioT CrMYeHWEM C 3TanOHHbIMU TMpSMK 4-ro
paspsiga.

Kaxxgoe crnmuyeHne npoBOAAT OOQHMM M3 METOAOB 3aMeLLEeHWsi, BbINOMHAS ogvH (Mmm Gornee) uumkn
N3MepeHnn.

I'Ile noBepke rMpb yctaHaB/iMBalOT, HAXoauUTCA NN OTKINOHEHNnE 3Ha4YeHnA yCJ'IOBHOl7I Maccbl mpu OT
HOMWHalbHOro 3Ha4eHnA B AonyCKaeMblX npenenax.

Ecnm OTKNOHEeHMEe 3Ha4yeHUs YCINOBHOW MacChbl MMpW OT HOMMHANbHOMO 3HAYeHUs MpeBbillaeT
JornyckaeMble npeaernsl, To rMpu GpakytoT.

Mpy noBepke 3TanoOHHLIX MpPb 4-r0 paspsna AoMyckaeTcs onpefensTb 3HaYeHue YCroBHON Macchl
rpb.

[A.6.6.6.2 OnpegeneHne OTKIOHEHUS 3HAYEHUSA YCITOBHOM MaccChl MMpU OT HOMUHANBHOMO 3HAYEHWS
npu MCNomnb3oBaHUM MEXaHWYECKOro KomnapaTtopa NpoBOAAT Credylowym 00pasoM: Ha MpaByt Yallky
NMoMeLLaloT COOTBETCTBYIOLLYIO 3TANOHHYIO TMP0 U YPaBHOBELUMBAKOT €€ TapoW, MOMELLAeMON Ha NEBYIO
YallKy, @ 3aTeM 3TaNOHHY0 MPK CHUMAOT C NMPaBOM Yallki U BMECTO Hee MOMELLAT MOBEPSIEMYIO TUPIO.
Ecrnm noBepsiemasi rups OKaXkeTcs fnerdye aTanoHHOM Npu NMOBEPKE MMpb, TO K HEW cneayeTt [o0aBuTh TMpto,
Mo Macce paBHyl0 OOMYCKAEMOMY OTKIOHEHUIO OT HOMWMHArbHOM Macchl NMOBEPSIEMON MPW, - TMPH-AOMYCK.
Mpy 9TOM KOPOMBICIO AOSMKHO BO3BPATUTLCS K HAYanbHOMY MOMOXEHUIO PAaBHOBECUSI UM CMECTUTBCS OT
Hero B MPOTMBOMONIOXHYH CTOPOHY. Ecnn noBepsiemast rmpsi okaxkeTca Tsbkenee aTarloHHOW, TO MMp-A0mMyCK
noMeLlaoT Ha nesByto 4vawky (K Tape). [py 3TOM KOPOMBLICIIO KOMMapaTopa [OOJMKHO BO3BPATUTBLCH K
Ha4anbHOMY MOSIOKEHNIO PaBHOBECUS UM CMECTUTBLCH OT HErO B MPOTUBOMOSOXHYH CTOPOHY.

Mpumedanne - Tlpu noBepke Mpb knacca M | HOMuHaneHon maccon 20 kr B chopme
napannenenvnega v rmpb HoMMHanbHoM Maccon oT 50 4o 5000 Kr, BbiNycKaeMbIX U3 MPOU3BOLCTBA U Nocre
PEMOHTA, MP-4ONycK J0DaBNSOT TOMbKO HAa JNIEBYIO Yalky (K Tape), Tak Kak AormyCTUMbl OTKIIOHEHWS OT
HOMWHArbHOW MaccChl TOMbKO CO 3HAKOM MIIOC.

[A.7 O6paboTka pe3ynbLTaTtoB U3MepeHuin

[A.7.1 BbluncneHue 3Ha4yeHus1 yCIIOBHOW MacCbl NOBepsieMOon rmpm

3HayeHe YCNoOBHOW MacChl #i; NMOBEPSEMOW MPU HaxoOAT C Y4YeToM MOoMpaBkM Ha AencTeue
BbITaANKMBaIOLLLEN CUIbl BO34yXa No doopMmyre
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Mo = Moy +MC , (D,A71-1)
roe
1 n
Loy = ;EMCi , (0A.7.1-2)
Do = A O = A+ - (L-2
ol i7" el ity o T o) ; E , (OA.7.1-3)
o - ~ 11
;=P ﬂul'; o | (OA.7.1-4)
niun
Loy = Ady +(py — eV PR (AA.7.1-3)

Takum 06pa3om, 3Ha4YEHUE #i-4 NOBEPSEMON MPU C YH4ETOM MOMPaBK/ Ha AENCTBUE BbiTanknBaroLLEN

CWNbl BO34yXa HaxogAT (Npu UCMNONb3oBaHUM £+ KN 24 ) No dopmyne

112 1 1
iy = +— | DAF + m = —_———
ot T ?3 El- i cr':-':'az -'S'EI:' o0 Py (0A.7.1-6)
WAN HaxomsT (MpW Mcnonb3oBaHun Fiu ;) no dopmyne
1[x»
Mgy = B + — | 22405 +(py —ppdF} 030 (OA.7.1-7)

A IE]
OA.7.1.2° Ecrm 3Hadenus £y n 2t uim Fy n ¥y He n3BeCTHbI, TO [eiiCTBYIOT MO OAHOMY M3
CneayLmMx BapnaHToB:

* 3necb 1 ganee. Hymepaums cooTBeTCTBYET opurnHany. - [lpumedyaHne nsrotosutens 6a3bl AaHHbIX.

- 3Ha4YeHn4A P} " Vt onpegenarnT MeToaomM rmapoctatnyecKkoro B3seLllinBaHUA;

- 3HayeHns 2, n £ BolbupaT M3 Tabnuubl B.7 (npunoxeHwe B) npu ycnoeuu, 4YTO M3BECTEH
mMaTepuan, U3 KOTOPOro U3roTOBIEHbI TMPU, UMK 3anpallnBaloT Y U3rOTOBUTENS;

- UCMNOMb3yKT 3Ha4YeHuWe MAOTHOCTU MmaTepuarna, paBHOe 8,0-103 E (banee cnemyet y4yecTb
OA.7.2.9).

OA.7.1.3 MonpaBky Ha [elCTBIE BbITANKUBAIOLLEH CUMbl BO3AyXa i L monyckaeTcsi He yunTbIBaTh:

[A.7.1.3.1 Ecnn BbINOMTHEHO HEPABEHCTBO

on—om| L- L] <12
SR PR (R (OA.7.1-8)

M1 BbINOJTHEHO HEPABEHCTBO

[
[(Pa —Pod (F —Vril‘ig. (0A.7.1-9)
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0A.7.1.3.2 Ecrv npu pacyeTax UCMonb3yoT 3Ha4YeHne NIoTHOCTM Marepuana, paBHoe 8,0-10% «r/m>
(oanee cnegyet yyectb [A.7.2.9).

OA.7.1.3.3 Ons rupb knacca E{ HomuHanbHoM maccon ot 1 mr oo 2 r; knacca E5 HommHanbHoN
maccon ot 1 mr go 100 mr; knacca F{ HOMUWHanbHOM mMaccon ot 1 Mr go 5 r; knacca F3 HOMWHanbHoOM
maccown ot 1 mr o 10 r n ansa Bcex rmpb knacca Mj nonpaeky Ha AeNCTBUE BbITankMBatoLLEen Curbl Bo3ayxa

#y U AonyckaeTcs He yunTbIBaTb.

OA.7.1.4 3HayeHue YCrOBHOM MacCbl . NMOBepsieMon rMpu 6e3 y4yera nonpaBkuM Ha Aencteve
BbITankMBatoLLEen CUMbl BO3ayXa HaxoasaT no cdopmyne

1 n
Mgy = g L = gy +;[§M:' _ (0A.7.1-10)
1=

[A.7.2 OnpegeneHve HeonpeneneHHOCTU 3Ha4YeHUs YCITOBHOW MaccChbl NMpu KanubpoBKe rmpb
HenocpeacTBEHHbIM CIIUYEeHNEM

OA.7.2.1 CTaHAapTHYI0 HEOoNpedeneHHOCTb MpoLecca B3BelMBaHUS iy, [ f#2. 1 (oueHka no Tuny A)
BbIYMCNAOT Mo oopmyne

—, _ sldun )
oy (L) = % , (OA.7.2-13)*

S (A, - Bom,)?

roe sl = =l - CKO pesynbTaToB eQuMHWYHbIX U3MEPEHUIA Ha koMnapaTope MaccChbl

(CKO komnapatopa).

* Hymepauusa dopmMyn cooTBETCTBYET opurmHany. 3aech 1 ganee. - [NpyumedarHue nsrotosutens 6asbl
OaHHbIX.

OA.7.2.2 CTanpapTHYI0 HEOonpeaeneHHOCTb MacChl 3TarloHHOM (3TanoHHON) mpu &(#4;, | (oueHka no
Tuny B) paccuntbiBaloT no cdopmyne

2
i
(g ) = < +H5Lgt'imcrl‘_ (OA.7.2-11)

MpumeyaHne - B pacyeTax MCNonb3ylT MakcMMasibHOe AOoMyCKaeMoe 3HadYeHve HecTaburbHOCTU
(U3BMEHeHNe MacChl) 3TaroHOB inet (#:y) MMM 3HAYEHWE HeCTabUIbLHOCTM, MOMyYeHHoe B pesyrnbTaTe
HECKOSbKMX MOBEPOK.

Mpu onpegeneHMn 3Ha4YeHnst YCMOBHOM Macchbl TMpWM [OMYCKaeTCs WCMonb3oBaHMe [0 Tpex
3TarnoHHbIX Mpb, Toraa (2, ) BLIMMCASIOT Mo hopmyne
B ) = 2
72t ; (Pters) (0A.7.2-12)

OA.7.2.3 CTaHgapTHy0 HeonpeaeneHHOCTb onpedeneHns nonpaBkM Ha OeNCTBME BblTankuBatoLLen
cunbl Bo3gyxa Iy (Npy Mcnonb3oBaHnM £t 1 £y ) BbIMUCAAOT (oueHka no Tuny B) no popmyne
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2 a2 2
_ oy —01) _ vl EZRRO:TY _ Pal ~0q |u (o)
uy, [mc vy m’ﬂa)] *[#ty (0 — 00)] o3 [1+ 2 P ] o | (AT2:14)

UAW BBIMUCHISIOT (NpU Mcnonb3osaHun F n F;) no dopmyne

By, = \/(Vt ~ ¥ (0,) * (og —00)?

uz(ffr)—[1+2ﬂ—]u ;)
Sa 700

. (OA.7.2-15)
OA.7.2.31 Ecnn &4 =&, TO &} BRIMUCAAOT MO dhopmyne
2
= oy —P4)
“ [m“ Y . vl (0A.7.2-16)
unu no goopmyne
wy = {0~ TP (0g) (OA7.2-17)
OA.7.23.2Ecnn 2541 =25, TO L BBIMUCASIOT No chopmyne
B TS A A Sl B8
h cY o0 a Py Wa 1] .th .D? (0A.7.2-18)
unu no gopmyne
¥p T *./(‘T“"t -V % (0a) + (o, —pn;.ﬂ(uﬂ.:;rr;. -’ (Vt)). (BA.7.2-19)

OA.7.2.3.3 Ecnn 24 = £, TO L BBIMUCAAOT N0 hopMmyne

3 2 2
- oy —04) 2| Elen) | wTey)
= [m,: oo fﬂa)] + [y (pa —0p)] I + o7 |@ar220)

nnu no gopmyne

2.2 21,2 2
ity = 0~V (o) + (0, 0022 ) +u2 B)). (DA7.2-21)
OA.7.2.4 CTanaapTHYI0 HeornpeneneHHOCTb onpeaeneHns MNoTHOCTM Boadyxa (o, ) BbluMcnsioT B

cootBeTcTBUM € C.6.3.4-C.6.3.6 (npunoxenne C).

NA.7.2.5 CTaHgapTHYI0 HeonpeaeneHHocTb onpeaeneHns obbema nosepsemon rmpn (i} ) (oueHka
no Tmny B) BbiumcnsoT no oopmyne

Viz (o)
Pt
[A.7.2.6 CtaHgapTHasA HeonpeaeneHHOCTbL BECOB ii,; (oUueHKa no Tuny B)

u(Fy) = (0A.7.2-22)

[A.7.2.6.1 HeonpeneneHHOCTb, 00YCrnoBAeHHast YyBCTBUTENbHOCTLIO BECOB
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Ecnm Becbl OCTUPYIOT C MCMOMb30BaHMEM rMpy (MMM Mpb) Ons onpederneHusl 4yBCTBUTENbHOCTU
Maccoil #; U CO CTaHOapTHOW HEONpedeneHHOCTbI0 (i) , COCTaBMsIOWY0 HEeonpeaeneHHocTH,
06YCNOBMEHHY0 YyBCTBUTENbHOCTLIO, HAXOAAT No popmyne

o|wllm) P ()
m;"* &zs , (0A.7.2-23)

ud = (Lom, )

roe &g - M3MEHeHMe MOKa3aHWii BecoB, OBYCMOBMEHHOE WCMOML30BAHMEM MPU AN OnpeAeneHus
YYBCTBUTENLHOCTH;
u(M.) - HeonpepeneHHocTb &g ;

&4, - cpefHee 3HayYeHue pasHOCTW Macc CMYaeMbIX rmpb.
[A.7.2.6.2 HeonpegeneHHoCTb, 00yCnoBrneHHas pa3peLleHmemM gucnnes umgpoBbIX BECOB

Ons BecoB C UMMPOBLIM OTCYETHLIM YCTPONCTBOM C AEACTBATENbHBIM WMHTEPBANioM LUKarbl
¢« HeornpeaeneHHoCTb, 00YCMNOBMNEHHYIO pa3peLleHnem, HaxoaaT no opmyne

di
g = (F}E ' (OA.7.2-24)

OA.7.2.6.3 CymMapHyto CTaHOapTHYK HeonpegeneHHoCTb U3MEPEHUIA Ha KoMnapaTope iit,, HaxogaTt

no dopmyne
- f.2 2
My = o/l tog . (OA.7.2-25)

OA.7.2.7 CymmapHylo CTaHOApTHY0 HeonpeaeneHHOCTb OnpederieHust 3HaYeHUs YCNOBHOW MaccChl
Mpb HaxogAT no opmyne

(i) = V{uf., (Mo, )+ u? (i, ) + ubz +”E?a . (OA.7.2-26)
Ul
OA.7.2.7.1 Ecrm HepaBeHcTBa (OA.7.1-8) u (JA.7.1-9) BbiNONHEHbI 1 Npy 3TOM i g = ,

T0 npun pacuete L34 ) B dopmyne ([A.7.2-26) iy, HE yUMThLIBAIOT.
OA.7.2.7.2 Takke iy, B hopmyne (OA.7.2-26) He yumTbIBaOT Npy kKannbposke rmpb knacca My .

[A.7.2.8 PaciumpeHHyto HeonpeaeneHHocTs L/ (72,4 | onpeaeneHns 3HauyeHnsi yCrioBHOM MaccChl Mpb
npu gosepuTtenbHon BeposaTHocTh 0,95 HaxoadaT no popmyne

Loty ) = dewsg (g ) (0A.7.2-27)
[A.7.2.9 Ecnv npu pacyerax Mcnonb3yoT 3Ha4YeHne NNoTHOCTU Matepuana, paBHoe 8,010 kr/m?,

TO 3HayeHue YCMOBHOW MacChbl /2 MoBepseMon rMpu Haxogdatr 6e3 ydvera nonpaBks Ha OevicTBue

BblTankvMeatowen cunbl Bosgyxa no gopmyne (OA.7.1-10). MNpn 3TOM HeydTEeHHOE 3Ha4YeHue MonpaBkM Ha
OeNCTBME BbITankMBatoLLEen CUfbl BO34yXa MOXET HaxoAUTbCHA C OAMHAKOBOMW BEPOSITHOCTbLIO B AMana3oHe

or +[{os —00)¥ ~Vyllao —[(os —00)F - V)]

nnn
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1

1 1 1
+ (.D _.C'D:' —_ T — - |;'9 _.C'D:' —_
A R VTN ]ﬂ" [ R T

B aTtom cnyyae U(m,:t] MOXET ObITb BBIMMCINEHO MO hopMyrie

_ 1 . .
U met) = ke () + sty (Bong) + s * <[00 =00)Vs ~V1" | (ma7.228)

roe Vt [

r - 3Ha4denud obbemoB nosepﬂemoﬂ N 3TanoHHOM ’Mpb B COOTBETCTBUU C Ta6nv|u,e|7| 5 w/vmm

CBUIETENbCTBOM O NMOBEpPKe, MPpK KOTOPbIX pasHoCTb (F; — I, ) MOXeT JocTUraTb MakcMMarbHOro 3HaueHus;
UM MOXeT ObITb BbIYMCIEHO NO chopMyne

— 1 1 1
i =k |u? + tul, + 2 - -
(471 ) 17 (g ) + 2y (Lo ) F gy 3 Py (05 ~0g) 0y o , (AA.7.2-29)

rae @t , [0, - 3HaA4YeHMs NIOTHOCTEN MaTtepuana MoBEepsieMON W ITaNOHHOW Mpb B COOTBETCTBUM C

1 1

Tabnumuer 5 nmnm cemaeTensCTBOM O MOBEpPKe, COOTBETCTBEHHO, MPY KOTOPbIX Pa3HOCTb p_r_ E MOXeT
¥

AOOCTUratb MakCumMarnbHOro 3Ha4eHun4.
I'Ipmmeanme - Kak npasuno, ecnn cpencrea M ycrioBuA MOBEPKM COOTBETCTBYHOT Tpe60BaHI/IF|M

HaCTOSILLEro CTaHJapTa, 3HaYeHWe paclLVMpeHHoi HeonpedeneHHocT L7 (#i: ) He npeBbilaeT 3HaYeHUn,

YCTaHOBJ1E€HHbIX HACTOALLMM CTaHOapTOM. B atom Ccny4ae B cBMAeTeNnbCTBEe O NOBEpKe Npb Kraccos Fum
AonyckKaeTCcd yKadblBaTb paclUMpPEHHYO HeonpeaeneHHOCTb B COOTBETCTBUN C 5.2.

OA.7.2.10 3HauveHMe paclUMpPEeHHON HeonpedeneHHocTn L/ i34 ) onpegenenns ycrnoBHOM Macchl

rMpb Npu aoBepuTensHon BeposaTHOCTU 0,95 He AOMKHO NPeBbIWAaTh 3HAYEHWI, YCTAHOBMNEHHbIX HACTOALWUM
ctaHgapTom (5.2).

OA.7.2.11 o pesynbTaTtam U3MepeHnii COCTaBNSOT OTYET O HEONPEAENEHHOCTU 3Ha4YEeHNS YCIOBHOM
Macchbl rmpb.

[A.8 OchopmneHue pesynbTaToB nOBeple]I

1} B Poccuiickon denepaumn - B COOTBETCTBUM C NpaBuniammn no metponorum [1].

[A.8.1 MonoxuTenbHble pe3ynbTaTbl NOBEPKM 3TANOHHbLIX rMpb 1, 2, 3-ro paspsaoB U Mpb KnaccoB
Ei, Ez, F1, F2 ocdopmnsioT:

- Npu BbiNyCKe 13 Npon3BOoACTBa NMpb Kraccos Ei1, E2 - Bblgayen cBuaeTenbCcTBa O NOBEPKE;

- Mpu BbINyCKe W3 MNPOM3BOACTBA fMpb KrnaccoB TodyHoctv Fi, F 2 - 3ammMcbio B nacnopte
NpeanpuUATUS-M3roToBUTENS, YAOCTOBEPEHHON NOBEPUTESEM;

- Mocrie PEMOHTA M NpU NepMoaNYECKOl NOBEPKE - Bbldavein CBUAETENbCTBA O NOBEPKE.
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OTanoHHble rmpu 3-ro paspsga n mpu knacca Fg C NOArOHOYHOM MOSOCTLIO MOCHE BbiMycka U3

NPON3BOACTBa Mogsiexar KnenMeHuto. [MoBepuTenbHOE KNeAMO HaHOCAT Ha YMIOTHAUTENbHBIA  AUCK
noaroHo4Hor nornoctu. Ons rpp ©6e3 NOoAroHOYHbLIX MONOCTEN MNOBEPUTENbHOE KIEeMMO AOMMKHO ObITb
HaHeCEeHO Ha UX OCHOBaHWE UK Ha Py TNAP, B KOTOPOM XPaHSTCS TMpu.

B ceupetenbctBe o noBepke ANsi Mpb knacca Eq, Kak MMHAMYM, OOMKHbl ObiTb MpYBEOEHbI

HOMMWHaNbHOE 3HayYeHMe Maccbl, a TawkKe 3HAYEHMSA: YCMOBHOW MacCbl #. , pacLUMpPEHHOMN
HeonpeaeneHHocTn [, koadduumeHTa paclumpeHns k , NNOTHOCTU uin obbema Ansa kaxagon mpu. Kpove
TOro, JOMKHO ObITb OTPaXeHo, Obina Nv MNAOTHOCTb (M 06BbEM) N3MepeHa UK OLEHEHa.

B cBupeTenscTBE 0 NOBEPKE AN Mpb Knacca TO4HOCTU E 3, kak MUHUMYM, JOMmKHO BbITb NpUBegeHo
crnepytolee:

a) HOMWHanbHOE 3Ha4yeHWe MacChbl, 3Ha4YeHWs YCMOBHOW MacCbl #, , pacCLUMPEHHOW
HeonpeaeneHHoCcTn [, KoadduuneHTa paclUNperns i ;

b) unn nHdpopmaumsa, Heobxogumas 4na BKIKOYEHUS B CBUAETENLCTBO O NOBEpKe AN rvpb knacca Ej

(B cootBetcTBMM € 1.3.1), ecnu rnpm knacca E 7 ncnonb3yloTcs B kayecTBe rmpb kracca Ej .

B cBupgetensctBe 0 noeepke Ana rmpb Knaccos Fl , Fg , KaK MUHUMYM, OOJTXKHbI ObITb npuBeaeHsbl:

HOMMWHarbHOE 3Ha4YeHWe MaccChbl, 3Ha4eHWe YCNOBHOM MacChl KaXaon mpu #i. , C ykasaHMeM O NOAroHKe
rpwu nepen MoBEPKOW, 3HAYEHWE ee paclUMpPeHHOW HeonpederieHHocTU [f U 3HayveHue KoadduumeHTa
paclumpeHnsa .

I"Ipmmeanme - Mo cornacoBaHuio C I'IOTpe6l/ITeJ'IeM aona mpb KriaccoB TOYHOCTU Fl , Fg Ha

060pOTHOI7I CTOpOHE cBUAeTenbCTBa AOMyCKaeTCA He npuBoauTb YCIIOBHOE 3Ha4YeHne MacCbl Mpb U
NorpeHoOCTb Macchbl Mpb, a NMALb yKa3blBaTb, YTO MNOrpelHOCTb MacCbhbl IMpPb COOTBETCTBYET TpGﬁOBaHMﬂM
HacToALllero ctaHgapTa.

[A.8.2 MNonoxutenbHble pe3ynbTarbl MOBEPKU 3TaNoOHHbIX Mpb 4-r0 paspsiga u mpb knacca Mi
opopmMnsIOT:

- Npu BbiMyCKe U3 Npon3BoACTBa - 3anMcCbto B NacnopTe npeanpuAatTna-m3rotoBnTend, y,D,OCTOBepeHHOl;I
noBepuTtenem, a Takke KnenmMeHnem TMpb;

- Mocre pPeMoHTa U B 3KCMMyaTtauun - Bbioadeil CBMAETENLCTBA O MOBEPKe Ha 3TaroHHbIe rMpn 4-ro
paspsiaa.

Ha O60p0THOIZ CTOpOHE cCBMOETENBCTBA U B Macnoprte yKasdbiBakT, YTO MNOrpelHOCTb MacChbl Mpb
COOTBEeTCTBYEeT Tpe6OBaHVIFIM HacTosLlero ctaHgapTa.

Mpumeyanne - [lo cormacoBaHuMio C NOTpebuTenem [ornyckaerca Ha OOOpPOTHOM CTOPOHE
cBMAETENbCTBA M B MAcnopTe Ha 3TanoHHble TMpM 4-ro paspsga NpMBOAMTL: HOMUHANbHOE 3HaYeHue

Maccbl, 3HaYyeHMe YCIIOBHOW MacChl K&XXOOW MMpU #i; , ykasaHue Ha MOATOHKYy MMpW nepen MOBEpKOW,
3HaYeHNe ee pacLUVMpPEeHHON HeonpeaeneHHoOCTU 7 1 3HaYeHne Koa(hULMEHTA paclUMpeHns i .

OTanoHHble Mpu 4-ro paspsga u mpu knacca My nognexart krnenmeHnto. [NoBepnTenbHoOe Kenmo

HaHOCAT Ha yI'IJ'IOTHI/ITeJ'IbeII7I ONCK nogroHovHom nosnoctn. [nsa Mpb oe3 NOArOHOYHBLIX MOMoCTEN
noBeputenbHoe KNemmo OOSMKHO ObITb HAHECEHO Ha MX OCHOBAaHMeE.

[ns aTanoHHbIX Mpb 4-ro paspaga v mpb knacca M; B BUAe TOHKMX MIacTUH M MPOBOMOYHLIX MMpb
NOBEPUTENbHOE KMEMO J0SMKHO ObITb HAHECEHO Ha oy TNAP, B KOTOPOM XPaHSATCS rMpM.
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Ha aTtanoHHbIX rmpsax 4-ro paspsga u mpsx knacca Mj HomuHanbHon maccon ot 10 mr go 10 r

BKIMIOYNTEINTIbHO NOBepUTESIbHOE Knemmo COXpaHAKT Mnpu nocrneaywwmnx noBepkax, ecrii 3Ha4dYeHue
NOorpeLHOCTN TMpb He NpeBblllaeT onyCcKaeMblX 3Ha4YeHun, YKa3aHHbIX B HacTodlleM CTaHaapTe.

0A.8.3 MonoxutenbHble pe3ynbTarbl rOCYyAapCTBEHHOW NOBEPKMU MMPb KNaccoB TouHocTM Mz u M3
0hOpMIIAOT HAHECEHNEM NMOBEPUTENBHOIO Krenma.

OA.8.4 MNpn oTpuuaTenbHbIX pesynbTatax NMoBepKU MMpy K BbiMYCKY U MPUMEHEHUI0 He JOMnycKaioT,
noBepuTerbHble KenMa racsaT, CBMAETENbCTBO O MOBEPKE aHHyNMpyT, BbiAlT U3BELleHWe o
HENPUro4HOCTU C YKa3aHWeM MPUYmH.

OTanoHHble rMpu 4-ro paspsga U mMpu krnacca TodHocTM My HoMuHanbHow maccon ot 10 mrgo 10 T,

He npowelne noBepky n He noanexawme pemMoHTy, K NpMMeHeHUKo He [OOrMyCKarkoT; noBepuTesibHble
Knemma racert u BblgaloT U3BELLEHNE O HEeNnpuUroaHoCTun C yka3aHnem npuynH.

OA.9 HopmaTuBHbI€ CCbIJIKN

(HacTtoswwmi [ONONHNTENbHbIN pasgen obycrnoeneH TpeboBaHNAMM HaLMOHaNbHON
cTaHgapTm3aumn.)

B HacToswem CTaHOapTe ncnofb3oBaHbl HOPMaTUBHbIE CCbIJTIKM Ha creayuine ctaHaapThbl:

FOCT 8.021-2005 NocyaapcTBeHHas cuctema obecneveHns equHcTBa namepeHnii. focygapcteeHHas
NoBEpOYHasi cxema Anis CpeacTB U3MEPEHNIA MacChl

FOCT 12.2.003-91 Cuctema ctaHgaptoB 6e3onacHocTn Tpyga. ObopygoBaHue Npov3BOACTBEHHOE.
O6uwue TpeboBaHMs 6e3onacHoOCTH

FOCT 6709-72 Boga gnctunnupoBaHHas. TexHuyeckne ycnoBsumsi
FOCT 9378-93 O6pasLbl LLEepOoXoBaTOCTHN NOBEPXHOCTU (CpaBHeHNH). O6LIMe TeXxHn4eckne ycrnoBus

MpumeyaHme - lNpy NOMb3OBaHMM HaCTOSILLMM CTaHAAPTOM LienecoobpasHo MpoBepuTb OeNCTBuEe
CCbUTOYHbLIX CTaHOApTOB B MHM(OPMAaUMOHHOM cCUCTEME OOLLIEro Monb30OBaHMA - Ha oduuManbHOM canTe
dPepnepanbHOro areHTCTBa MO TEXHUYECKOMY PEeryrnmMpoBaHWi0 U MeTponiorum B cetu WMHTepHeT mnm no
eXxerogHo nM3gaBaemMoMy  WMHMOPMAaUMOHHOMY ykasateno "HaumoHanbHble craHgapThbl”,  KOTOPbIN
onyGrmKoBaH MO COCTOSHUIO Ha 1 sHBaps TeKywero roga, M MO COOTBETCTBYHOLUMM EXEMECSYHO
n3gaBaeMbiM MHAOPMAUMOHHBIM YKasaTensMm, onyonMKoBaHHbIM B TekylleM rogy. Ecnm  ccbinoudHbin
CTaHOapT 3aMeHeEH (M3MEHEH), TO NMpPY MOSb30BaHMM HacTOSILLMM CTaH4APTOM CrefyeT pyKOBOACTBOBATLCS
3aMeHSILWMM  (M3MEHEHHbIM) CcTaHZapToM. Ecnn  ccbinodHbii cTaHOapT OTMeHeH 06e3 3ameHbl, TO
NnonoXxeHne, B KOTOPOM JaHa CCbIflka Ha HEro, NPMMEHSIETCS B YaCTu, He 3aTparnBaroLLEeEN 3Ty CCbISKy.

Mpunoxenne OB
(cnpaBo4HoE)

MeTO,qbl TOYHOro B3BewunBaHusA
[AB6.1 Metoa aBonHoro B3BewunBaHua (metoa Maycca)

MeToa mamepeHus [aycca NpuUMeEHSAOT nNpu KanubpoBke MMpb C UCMOMNb30OBAHMEM MeXaHUYeCKMX
(OByyvaLLeYHbIX) BECOB-KOMMapaTopoB (Janee - komnapaTop).

Pe3yanaTb| CITMYEHUIN TUPb OKpYMAKT B COOTBETCTBMM C Nnpeaenamm ,D,OI'IYCKaeMOI;I NOrpeLHoCTn
MaccCbl T’Mpb COornacHoO HacTodawemMy CTaHAapTy.

0B6.1.1 3JtanoHHyo rmpto A, C KOTOpOW MpPOBOOAT CriMYEHWe, MOoMeLlalT Ha NEeBYK Yallky
Komnaparopa, kanubpyemyto rupio B - Ha npaByto yallky (npy kannbposke Habopa - cymmy rMpb). Ecnm npm
3TOM paBHoOBecus He OyaeT (ykasaTenb BbXOAMT 3a Mpedernbl LKanbl), TO HA COOTBETCTBYIOLLYIO YallKy
[006aBnAlT 3TAnOHHYI0 TMPH @ TakoW MaccChbl, YTODObl OTKNOHEHWS CTpenku Obinv npubnuantensbHo
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OAWHaKOBblI B OOHY U OPYyTryl0 CTOPOHY OT cpe,uHeM OTMETKN LUKanbl. OI'Ipe,D,eJ'IFI}OT nonoxeHne paBHoBeCcuUA
Lip.

[5.1.2 Cninyaemble mMpy NepeHocAT BMECTe C A00aBNEHHOM rMMpen ¢ C OAHON Yallkn Ha apyryto (T.e.

rMpio B nepeHocAT Ha neBylo Yallky, a rMpio A - Ha npaBylo). Ecnm nocne nepeHoca rMpb paBHOBecue
HapylwaeTtcs (ykasaTenb BbIXOOUT 3a Npedenbl LKanbl), TO €ro BOCCTaHaBNnMBalOT O0OaBrieHMeM Ha
COOTBETCTBYIOLLYIO YallKy 3TanoHHOW MpW j TakoW Maccbl, 4YTODbl OTKMOHEHUS CTpernku Obim

NPMGIM3NTENBbHO OAMHAKOBbI B OAHY W OPYryld CTOPOHY OT CpeaHen OTMeTku Lwkanbl. Onpegenstot
nonoxeHune pasHoBecus Ly, .

[6.1.3 Onepaumn no OJA.1.1 n OA.1.2* noBTOPAOT 1 ONPEAENT MOMOXEHNE paBHOBECUS LIAB "

* TekcT OOKyMeHTa COOTBETCTBYET OpuUrnHany. - anMeLIaHI/Ie narotoBuTens 6asbl OaHHbIX.

[B.1.4 [Ins onpeneneHns UeHbl AeneHns 4 WKanbl Ha Of4HY U3 Yalek NoMeLLaloT STanoHHY0 mpto

# , MOCMe Yero BHOBb ONpedensioT noroxeHne pasHoBecuss L, . MMps » QOMKHA M3MEHSTb MOMNoXeHNe
paBHOBECUS KOMMapaTopa He MeHbLUe, Yem Ha 1/10 gnanasoHa wkansbl.

Mpumeyanue - LleHy geneHusi  LWikarnbl cregyeT onpenensTb NpU KaXA0M B3BELUVBAHWN.

[B.1.5 MonoxeHne paBHoBecus [, komnapaTtopoB 6e3 ycrnokonTenen konebaHun npu onpegeneHnn

Macchl rmpb knaccos Eq, E4, F; onpegenstoT no dpoopmyne

I+ 3+
L= 2 ; (0B.1-1)

KOMMapaTopoB C ycrnokomMTensmu konebanmi - no popmyne

B LI‘_I_LFF_'_LI'H

L 3 : (0B.1-2)

roe {1, {9, I3, I4- oTcueThl KpaiiHMX NOMOXEHUN yKkasaTens wWKanbl B AeneHnsX;
L, Lt, L™ - oTcyeTbl MNOMOXEHUs paBHOBECUA KOMMapatopa B AeneHusx LWkanbl (MM B
MUANMrpaMmmax).

MonoxeHne paBHOBecus komnapaTtopoB ©e3 ycnokouTenen konebaHun npy onpedeneHun Macchbl
mMpb knaccos TodHocTn F 2, My onpegenstoT no ¢opmyne

_htal
bem—— (0B.1-3)

KOMMapaTopoB C yCrnokoMTensiMu konebaHui - no opmyne
L _ LI+LII
R (0B.1-4)

[B.1.6 PasHocTb Mexay 3Ha4eHUsIMM MaccChbl KannmdpyemMol 1 3TarnoHHOW rMpb /A7 , MOMYyYeHHbIMU Ha
KoMmMapaTope, HaxoasT no dopmyne

Al =tat

F |
5 5 leB ~iea)d (0B.1-5)
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roe
¥
& =—

L—Llug’ (0B.1-6)

[, = lea tips
BA T T o (AB.1-7)

7. = Lap *lup
BBT T o . (0B.1-8)

MpumeyaHus

1 Ecnu BO Bpemsi TemnepaTypHOW cTabunusaumm mpu cpasy Obinv MOMELLEHbl BHYTPU BUTPUHDI
koMnapaTtopa, TO 3aMeHy M'Mpb criefyeT NPOBOAUTL, HE BBIHOCSI X 33 Npeferbl BUTPUHDI.

2 3HayeHus maccbl Mpb ¢ W jrf 2 6epyT co 3HakoMm "nnoc”, ecrnm oHM fOBaBnNeHbl K 3TanoOHHON mpe
A 1 co 3HaKOM MWHYC, ecnv oHU gobaBneHbl K nosepsiemon rmpe B.

3 Mepen uneHom 1/2( Lyp — Lpa ) cTaBAT 3Hak "nnioc”, ecrv Hynesas OTMETKa LLKaribl pacronoxeHa
Ha ee NpaBOM KOHLie.

4 PasHocTb (L, — LIEE- ) 6epyT 6e3 yyeTa 3Haka.

5 Tpn wncnonb3oBaHUM KOMMAPATOPOB C MMEHOBAHHOM LUKarioh MOMOXEHWEe paBHOBECUS
£, onpenensitoT HENOCPeaCTBEHHO B eANHMLIAX Macchl (LEeHy AENeHns Npu 3TOM He ONpeaensioT).

6 MNpu onpegeneHnn Macchl MMpb KNnacca ToMHOCTU F 3 onpeaeneHne nonoxeHns pasHosecus Ly p U
Lp s, He npoBoaAT.

[B.2 MeToabl 3ameLleHus

[0b.2.1 Metop Bopaa Ana MexaHU4YeCcKUX KoMmnapaTtopoB

06.2.1.1 OTanoHHyo mmpio A, C KOTOpPOW MpOBOAAT CriMYeHWe, MOMELLAT Ha MpaBylo Yalluky
KOMMnapaTopa M ypaBHOBELLMBAIOT €e COOTBETCTBYIOLIEN Tapon T, NOMeLLaeMoi Ha NEBYH YallKy, nocre

4Yero onpenendrT NnonoXxeHne paBHoBeCUd LTH .

[B.2.1.2 3aTem aTanoHHy0 Mpo A CHUMAIOT 1 Ha ee MeCTo CTaBAT kanmbpyemyto mpto B. Ecrm npm
yKa3aHHOM 3aMeHe [ONIOKEHNE pPaBHOBECUSI HapyLIWUTCH, TO OHO [JO/MKHO ObiTb BOCCTAHOBIIEHO
pobaBreHneM Ha COOTBETCTBYIOLLYH YallKy 3TanoHHOW rvpu ¢ . OnpenensitoT MOroXeHne paBHOBECUSA

Lrp-

[5.2.1.3 CHumatoT mpto B, BEIHOCAT ee 3a npeaenbl BATPUHbBI, CHOBA YCTaHABMBAKOT €€ Ha YallKy U

onpeaendrT nornoxeHne paBHOBECUA LTB .

06.2.1.4 ChumatoT mpto B n Ha ee mecTo cTaBaT atanoHHylo mpto A. OnpenensaoT MonoXeHune
paBHOBECUA Ly, .

[B6.2.1.5 OnpenensioT LeHy AgeneHns 4 , kak ykasaHo B [16.1.4.

[5.2.1.6 lNonoxeHne paBHOBECUS ONpeaenstoT, Kak ykasaHo B [15.1.5.

[0B6.2.1.7 Pa3HoCcTb Mexay 3Ha4YeHNAMM MacChbl Kanmbpyemon u 3TaroHHOW MMpb 7 , MOyYeHHbIMM



OCT OIML R 111-1-2009 lNocypapcTBeHHasi cuctema obecneveHns eguHcTea mamepenun (TCU). Mvpu knaccos E(1), E(2), F(1), F(2),
M(1), M(1-2), M(2), M(2-3) n M(3). YacTb 1. MeTponorunyeckue n TexHudeckune TpebosaHus
lpumensiemcs ¢ 01.07.2012 e3ameH OCT 7328-2001, MU 1747-87

Crpannua 112

Ha KoMnapaTope, HaxoasAT rno dopmyne

Al =ta —(Lrp ~Lry)d, (0B.2-9)
roe
7= r

L -’ (05.2-10)

Lo = f1a *tiTa
TR o (0B.2-11)

s _ZLme*itp
BT o (0B.2-12)

MpumeyaHus

1 Ecnv BO Bpemsi TemnepaTypHON cTabunusaumm mpu cpasy Obinv MoMeLeHbl BHYTPU BUTPUHDI
koMnapaTtopa, TO 3aMeHy M'Mpb crefyeT NPOBOAUTL, HE BEIHOCS X 3a Npeferbl BUTPUHDI.

2 3HaveHne maccbl mMpu @ 6epyT co 3HakoM "mntoc”, ecrm oHn gobasneHbl K Tape T, U CO 3HaKOM
MUWHYC, eCriv OHN fo6aBneHbl K noBepsiemon rmpe A.

3 MNepep uneHom (Lrp — LT ) cTaBaAT 3Hak "nmioc”, ecnm Hynesasi OTMETKA LUKarbl pacrornoxeHa Ha
ee npaBoM KOHLLE.

4 PasHocTb (L, - L}B) 6epyT 6e3 yyeTa 3Haka.

5 Tlpu wWcnonb3oBaHUM KOMMapaTOpoB C MMEHOBAHHOW LUKAron MOMoXeHWe paBHOBECUS
£, onpegensitoT HENOCPEACTBEHHO B eAMHMLAX Macchl (LeHy AeneHUst Npu 3TOM He OrnpeaensioT).

6 Mpy onpeneneHnn macchl rMpb Knacca ToMHOCTU F 3 onpeaeneHne nonoxexnst pasHosecus Lop un

Ltr & He NpoBoAAT.

7 Mpw onpegeneHnn maccbl Mpb C UCMOMb30BaHNEM ABYXMPU3MEHHbIX KOMMNapaTopoB AOMNyCKaeTcs
BCTPOEHHbIE TMPU UCMONb30BaTb B Ka4eCTBE 3TANOHHbLIX, €CIM MOrPeLlHOCTb B3BELUMBAHUA MpU MOObIX
BKITIOYEHMSAX BCTPOEHHbIX Mpb He npeBbiwaeT 1/3 gonyckaeMon MNOrpewwHocTM onpedeneHns macchl
nosepsieMon mMpu. B npoTMBHOM Criydae BCTPOEHHblEe MMpPW UCMOMb3YIOT Kak Tapy Ofs YpaBHOBELUMBAHUS
3TanoHHbIX Mpb. [pnM MCNONBb30BaHWN BCTPOEHHBIX TMPb B KAYECTBE 3TANOHHbIX MPWU MPUMEHSIOT MO
HOMWHANbHOM Macce (MonpaBky K TMPsAM He YyYUTbIBAOT).

[0B.2.2 MeTtop, 3ameweHnsa no cxeme ABBA gns aneKTpoHHbIX KOMNapaTopoB

[5.2.2.1 YcTraHaBnuBaoT Ha YallKy KomnapaTtopa 3TarloHHYH Mpo A COOTBETCTBYHIOLLENO HOMMHAanNa
U nocrne crabunusauum nokasaHui obHynsoT gucrnen. CHumatoT mpio A, BLIHOCAT ee 3a npedenbl

BUTPUHbI. BHOBb yCTaHaBNMBaKOT MMpPIO0 Ha YallKy M 3anucbiBaloT nokasaHune A1 .

0b6.2.2.2 TomewawT Ha 4YawkKy BMECTO 3TanoHHOM mpu A kanubpyemyto mpio B, 3anuceiBaioT
nokasanve By .

[5.2.2.3 CHuMaloT rupto B, BbIHOCAT ee 3a npeaernbl BUTPUHBI U CHOBA YCTaHaBIMBAOT €€ Ha YallKy
M 3anucbiBalOT nokasaHue B3y .

[56.2.2.4 CHumaioT mpto B 1 ycTaHaBNMBalOT Ha YallKy 3TanoHHyo mpto A. 3anucbiBaloT nokasaHns
Aai.
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[B6.2.2.5 TNoetopstoT onepaunn no 06.2.2.1-0b6.2.2.4 oo nony4yeHns HeobXO4MMOro 4Yucna LMKIOB
ABBA, cHMMas nokasaHusi Yepes paBHble MPOMEXYTKA BPEMEHM.

[B5.2.2.6 PazHOCTb MeXay 3Ha4eHUsIMN Macchbl kannbpyeMon 1 3TanoHHOM rMpb A7 , MONYyYeHHOW Ha
KoMnapaTope, HaxoasT no opmyne

A = 2 , (06.2-13)

M

roe .n":"a.h' n .:":"a.gl'- NOoKa3aHnA komMmnaparopa npu nsmepeHnin 3TanoHHOM rmpu oansa i -ro uukna;

Bi; m By - nokasanms komnapatopa npu nsmepennn kanubpyemon rmpy Ans i -ro LMKNa;
# -d4ncno unknos ABBA.
i=1,2,3, .. ».
MpumeyaHue - Ecnn Bo Bpems TemnepaTypHOM cTabunmaauum rmpy cpasy Obiiv nomeLLeHbl BHYTpU
BUTPUHbI KOMMapaTopa, TO 3aMeHy rMpb crieqyeT BbIMOHATb, HE BbIHOCS MX 3a Npeaesibl BUTPUHDI.

[0b6.2.3 Metop 3ameLyeHuns no cxeme ABA ans aneKTPOHHbLIX KOMMapaTopoB

06.2.3.1 YcTaHaBnuMBalT Ha 4allky KoMnapaTopa 3TanoHHYl Mmpio A COOTBETCTBYIOLLEro
HOMWHANbLHOrO 3HAa4YeHWs M Mocne crabunusauum nokasaHui oOHynsaT aucnnen. CHaMalT mmpio A,

BbIHOCAT €€ 3a npeaesibl BUTPUHbI, BHOBb YCTaHaBJIIMBaAOT €€ Ha YallKy U 3arnncbiBalOT NokasaHne All .

[56.2.3.2 MNomewawT Ha 4YawkKy BMECTO 3TanoHHOW mpu A kanubpyemyio mpio B, 3anuceiBaioT
nokasaHvie By .

[05.2.3.3 CHumaloT noBepsiemylo rMpio B 1 ycraHaBnvMBalT Ha YallKy 9TanoHHYyl rupio A,
3anucbiBaloT nokasaHnsa A .

[B5.2.3.4 ToetopstoT onepaumn no 06.2.3.1-0b6.2.3.3 oo nony4yeHns HeobXxooMMOro 4Yucna LMKIoB
ABA, cHuMas nokasaHusi Yepes paBHbIE MPOMEXYTKA BPEMEHN.

[B.2.3.5 PasHOCTb Mexay Maccol Kanmbpyemonm W 3TanoHHOW rupen AJ , MNOnyYeHHoW Ha
KoMMapaTope, HaxoasT no copmyne

n _L.-J.Ll_ + 4":'12-
Zhim— 5
Af =i , (05.2-14)

M

rae &q;n A 5 - nokasaHMs kKOMnapaTopa npu M3MEpEeHUM STANOHHON TMPU ANS § -0 LMKNa;

Ey; - nokasanus KoMnapaTopa npu naMepeHnn noBepsemMon rmpu anga i -ro UMkna;
# - y4ncno uuknos ABA;
i=1,2,3, .. ».
MpumeyaHne - Ecnn Bo Bpems TemnepaTypHOn cTabummaaumm rmpu cpasy Obinm nomeLleHbl BHYTPU
BUTPUHLI KOMMNapaTopa, TO 3aMeHy rMpb creayeT NpoBoAUTb, He BLIHOCSA UX 3a Npeaenbl BATPUHBI.

[0B.2.4 MeTtop 3amewieHnsa no cxeme ABABA... onA 3neKTPOHHbIX KOMNapaTopoB

[aHHbIn MeTog MOXET ObITb MCMONb30BaH kak Moandmkaumsa cxembl ABA npu kanubpoBke OOHOM
rpw, a Takke npu KanmbpoBKe HECKOMNBbKUX MMpPb OQHOr0 HOMUHANbHOIO 3Ha4YeHs (He 6onee NSATK TMpb).
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[5.2.4.1 lNpn noBepke ogHON rMpu npoueaypa onpegeneHns Maccobl cnegyoLwas:

06.2.4.1.1 YcTaHaBnMBalOT Ha YalKy Komnapatopa 9TanoOHHY TMpto A COOTBETCTBYHOLLErO
HOMMHaNbHOIrO 3HaYeHWst M nocrne crabunusaumm nokasaHui obHynstoT aucnnen. CHAMaT rupio A,

BbIHOCAT €€ 3a npeaesibl BUTPUHbI, BHOBb YCTaHaBJIMBAOT €€ Ha YallKy U 3anncCbiBaloT NokasaHne A]_l .

06.2.4.1.2 MNomewaoT Ha YalKy BMECTO 3dTarloHHoM mmpu A karmmbpyemyro mpio B, 3anmceiBaioT
nokasavue By .

[5.2.4.1.3 CHumatoT rvpto B 1 ycTaHaBNMBaKOT Ha YalliKy 9TanoOHHYK mMpro A, 3anncbiBaloT Noka3aHus
Aqr.

[6.2.4.1.4 MostopstoT onepaumun no [1b.2.4.1.2 n 0b6.2.4.1.3 go nony4yeHnsa HeobxogMmoro uicna
LLMKNOB CIINYEHNN.

[5.2.4.1.5 Pa3HOCTb Mexay 3Ha4YEHUSMU MacChl KanMbpyemon 1 3TanoHHOM TMpb AJ , NONYyYEHHbIMM
Ha KkoMnapaTope, Haxo4aT no copmyne

By -2t A g A Ay
1
A = 2 =2 2 , (05.2-15)
M

roe £qqm Ay, - nokasaHms komnapaTopa npy N3MepeHn 3TanoHHOM rMpu Ans 1-ro UMKna;
E 1 - nokasanme komnapatopa npu namepeHnu kannbpyemon rupy ansa 1-ro UMKna;
Aa; 1 m Aq; - nokazaHns komnapaTopa Npy U3MEPEeHN 3TaNOHHONM TMpK ANS i -0 LMKNa;

Ej; - nokasanune komnapatopa npy ©3mMepeHnn kanmbpyemoi rmpun Ansa i -ro LUKna;

# - yucno ymknos ABA;
i=2,3 .. n.

[0b6.2.4.2 Tpn KanubpoBKe HECKOMbKAX Mpb OOHOTO HOMWHANbHOTO 3HAYeHUs1 PasHOCTb Mexay
3HAYEHNSIMM MacChl KannBpyemoii U 3TanoHHON Mpb £4/{, NomyyYeHHbIMM Ha KoMmMapaTope, Ans NepBou
rMpw HaxoasT no popmyne

A +hy

Ay =By - 5 ,

(0B.2-16)

roe £11m 91 - nokasaHma komnapaTopa Npy U3MEPEHNI 3TANOHHON MPK ANs 1-ro LMKNa;
B {1 - nokasanune komnapatopa npu namepeHnn nepsoi Kannbpyemoil rmpw.

Pa3HOCTb Mexay 3HaYeHMsiMM Macchl Kanmbpyemoit M aTamoHHoit mpb £ ana BTOpon M
nocnenyrLWmux rMpb HaxoasT no opmyre

Ao thy

M:’ =B11’ - 5 ,

(OB.2-17)*
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roe 4":";21'_1 n .n":"a.gl' - NOKa3aHnA komMmnaparopa npu namepeHnn 3TanoHHoOM rmpu,;

E; - nokasaHne komnapaTopa npu namepeHun ;- kanubpyemon rmpu;
# - umcno umknoB ABA 1 uncno kanmbpyembix rmpb B;
i=2;3, .., »(nLb).

* dopmyna M SKCNNMKaLWUS K HElW COOTBETCTBYIOT opuriMHany. - Npumevarne usrotoBuTens 6asbl
[JaHHbIX.

MprmevaHue - Ecnun Bo BpemMsi TeMnepaTypHOi cTabumsaumm mpn cpasy 6binv noMeLleHbl BHYTpY
BUTPUHbBI KOMMNapaTopa, TO 3aMeHy MMpb CrieyeT NpoBOANTb, He BLIHOCS UX 3a Npeaernbl BUTPUHDI.

[B.2.5 Metop 3ameLleHms no cxeme AB; ... B, A Ans aneKTpoHHbIX KOMMNapaTopos

[aHHbIn MeTog MOXET OblTb UCMONb30BaH MpU KanubpoBKe HECKONbKUX MpPb OAHOMO HOMWHANbHOMO
3HadeHus. [Npy aToM Yncno kannbpyembix rMpb B ogHoM uukne ABj ... By A gonxkHo 6biTb He Bornee naTu.

[B6.2.5.1 YcTaHaBnMBalOT Ha Yallky KoMnapaTopa 3TanoOHHY mMp A COOTBETCTBYHOLLErO
HOMWMHANbLHOrO 3HA4YeHWA M Mocne crabunusauum nokasaHunh OoOHynaT aucnnen. CHaMmalT mpio A,

BbIHOCAT ee 3a npeaenbl BUTPUHbI, BHOBb YCTaHaBIMBAIKOT Ha YallKy U 3anncbiBalOT Noka3aHne Al .

[bB.2.5.2 MNomewaT Ha Yaliky BMECTO 3TanoHHOM mpu A kanubpyemyro rupio B, 3anucbiBatoT
nokasaHve B .

0b.2.5.3 CHumaioT nepeylo KanMbpyemyilo TMp0 M yCTaHaBMMBAKOT Ha YallKy BTOPYH Mplo,
3anuncblBaroT rnokasaHue B 7.

[56.2.5.4 MosTtopstoT onepauuto no [16.2.5.3 ana octanbHbIX MMpb 40 NONyYeHUs 3HadeHun Bz, B4,

Bs . Yncno rpb B OOHOM LMKNE KannBpoBKX OOMKHO BbiTh He Gonee nATU.

[5.2.5.5 CHMMalOT nocregHiow Kanubpyemyto rmpio 1 yCTaHaBMBAIOT Ha YallKy 3TaroHHY MMpHo.
3anucbiBatoT nokasaHue A1 .

[B.2.5.6 Pa3HOCTb Mexay 3Ha4YeHUsIMM Macchl kanmbpyemown U STanoHHOW rMpb A , MOMyYeHHbIMU
Ha KoMMapaTtope, HaxoaaT no opmyne

Ay Ay

Al =By -

(I5.2-18)

rone Aqimn A 9- nokasaHua komMnapaTopa npu M3MepeHN TaroHHON MpH;

E, - nokasaHue komnapatopa npu uameperun ;i - Kanmbpyemown rmpu;
# - HOMep ucnbiTyemon rupu (ot 1 go 5).
MpumeuaHne - Ecnn Bo Bpems TemnepaTypHON cTabummaauuy rmpu cpasy 6bimm nomeLleHbl BHYyTpU
BUTPUHBI KOMMapaTopa, TO 3aMeHy rMpb cnegyeT NPoBOAUTb, HE BbIHOCA UX 3a Npeaeribl BUTPUHDI.

[0b6.2.6 Metopn A.U.MeHaeneeBa AnA MmexaHUM4eCKMX KOMNapaTopoB

[B.2.6.1 Ha npaBy'o yalLlky koMnapaTtopa nomMeLLalT COBOKYMHOCTb 3TanoHHbIX MMpb A, obLas macca
KOTOpPbIX He MpeBbllaeT Hanbornbluero npegena UsMepeHus Komnaparopa, YpaBHOBELUMBAOT MX Tapow,

nomeLlaemon Ha NEeBYyH YallKy, U onpeaendaroT nornoXXeHne paBHoBeCcua LEPL .
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[b5.2.6.2 3atrem nocrnegoBaTenbHO KaXayl M3 3TaNOHHbIX MPb 3aMeHS0T COOTBETCTBYIOLLEN MO
Macce kanubpyemown rupen B. Ecnn npu ykasaHHOW 3amMeHe MOMOXEeHWEe paBHOBECUSI HApPYLUMTCS, TO €ro
BOCCTaHaBNMBalOT LOOAaBMNEHMEM Ha COOTBETCTBYHLLYIO YallKy 3TaNoOHHOW MpW ¢ , 3aTeM Onpenenstor

nonoxewus pasrosecus Le,, Lm,, ..., Lp,

[56.2.6.3 [Ins yBenn4yeHns uicna mpb, kannbpyembix ogHoBpeMeHHO meTtogom [.U.Mengeneesa, Ha
NEBYIO0 YallKy BMECTO Tapbl MOMELLAT 3TanOHHYH MMpPl, HOMUHambHasi Macca KOTOPOW COOTBETCTBYET
HanbonblUen Harpy3ke KommnapaTopa, a Ha NpaByl0 COOTBETCTBYIOLLYIO MO MacCe COBOKYMHOCTb 3TaNOHHbIX
mpb. CHayana C 3TanoHHOM T[Mpen, MOMELLEHHOM Ha JeBYyK Yallky, crmdarTr metogoMm boppa
COOTBETCTBYHOLLME MO Macce Kannubpyemble rvpu, a B ganbHelLwem noctynaT B cooTBeTcTBun ¢ [16.2.6.1.

[5.2.6.4 OnpegensioT LeHy geneHns 4 , kak ykasaHo B [165.1.4.

[5.2.6.5 Pa3HocTb Mexady 3Ha4YeHNAMM MacChbl Kanmbpyemon u 3TarnoHHOW MMpb A7, MOyYeHHbIMM
Ha KkoMnapaTope, HaxogaT no choopmynam

Al =tay —(Ln - Ly )d

Al =*a, —(lp Ly )d (AB-2-19)
roe LE.l ) LB; s ey LBH - NoBepsAemble rmpu;
J = ¥
Ly —Lgy (0B.2-20)
MpumeyaHus

1 MpaBWno NPUMEHeHNs 3HaKoB nepers 0603HaYeHNeM Mpb @ U YneHom (Lp — Egg ) Takoe xe, Kak
n npu metone bopaa.

2 Ecrm karmbpyemMass mpsi MOMeLLeHa Ha NneByto Yallky, B ckobkax B copmyne (OB.2-19) 6epyT
obpaTHyto pasHoCTb, T.e. (L=p — Lp).

Mpunoxexne 1B
(cnpaBo4HoE)

Mpumepbl onpeageneHnst Maccbl NMpb
OB.1 Mpumep 1

OnpegeneHne maccol rmpb MeTogom [aycca.

Mmpto knacca Fi{ Cc HOMMHanbHbIM 3HadveHnem Maccbl 100 r cnnyaloT C 3TanoHHOW mpen 1-ro

paspsifa ¢ HOMMWHanbHbIM 3HaveHneMm maccbl 100 r ¢ UCMOMb30BaHMEM MEXaHUYECKOro (OBy4alle4HOoro)
koMnapartopa.

A (aTanoHHas rmps) = 100 r + 0,14 wmr;
B - nosepsiemas (kanubpyemasi) rmps.

Tabnuua [0B.1
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Yucno|Harpyska| OtcyeTr no | MNonoxenn CpenHee n3 [o6aeneHo |LleHa genennsi| Macca | Macca
B3BeLl |Ha valKy| wkanel e B3BewmvBaHui 1 n 3, 2|  Ha yawky 4 Mr 3TaroHH [noseps
n- paBHOBECHU 4 KomnapaTopa, on rmpu | - emon
BaHUN a7 Mr A, r  |rvpu B,
r
nesy|npa| L' | L | L™
w -
BYO
Yucno genennn wkansl nesyto | npasy
10
1 A E:; -8,0(-8,0|-8,1 Lyp =-80 Lap = Lsp +Lyp 5,00 - p =O1,O g r . 102,200 99%%99
3 2 Ly - Lup
=0,0999
2 |B+g| A |+5,|+5,(+4,| ;. -+50 A a=10 -
0| 1| o™ Ipy =2 _BL-80|
0 2
2
3 A | B+-8,0/-7,9|-8,1 LIL&E. --8,0 - a=10
@ 0
4 |B+a| A [+5,|+5,| +4, LI1I3A=+5'O a=10| -
0| 2| 8 0
5 |B+4| A+ |-35,(-35,|-35,| L, =-35,03 a=10[g=40
r o0 1 0 0
1) Mpn cHATMM OTCYETOB MO LIKane KomnapatopoB 6e3 ycnokouTenew konebaHwn B rpagax BMECTO
3Ha4YeHUn 1, pr, e NPOCTABMAT 3HAYEHUA i, iy, i3, iy.

0B.2 Mpumep 2
Cnwnuenune rmpb metogom bopaa.

lpto knacca F{ C HOMWMHanbHbIM 3HayeHneM Maccbl 500 r cnuyatoT C 3TanoHHOW mpen 1-ro
paspsga C HOMMWHanbHbIM 3HavyeHnem Maccbl 500 I C MOMOLWBID MEXaHWYECKOro (OByYallevHOro)
KoMmnapaTopa.

A (aTanoHHas rmps) = 500 r + 0,25 wmr;

B - nosepsiemas rmps;

T - Tapa.
Tabnuua [1B.2
Yucno|Harpyska OTcyeT no [NonoxeHun CpenHee n3 [ob6aeneHo Ha |UeHa genenns| Macca |Macca
B3BE |Ha YallKy wkanell e B3BewwmBaHun 1 n 5, 2 un yaLuky d» Mr 3TarnoHH |noseps
- paBHoOBeCH 4 Komnaparopa, onrvmpn| e-
BaHUM a7 Mr AT MOW
rvpu B,
r




OCT OIML R 111-1-2009 lNocypapcTBeHHasi cuctema obecneveHns eguHcTea mamepenun (TCU). Mvpu knaccos E(1), E(2), F(1), F(2),
M(1), M(1-2), M(2), M(2-3) n M(3). YacTb 1. MeTponorunyeckue n TexHudeckune TpebosaHus
lNpumensiemcsi ¢ 01.07.2012 e3ameH OCT 7328-2001, MU 1747-87

Crpanuua 118

nesBy|npa 31 32 .33 4
|.O -
BYIO
Yuvcno aenenvn wkansl neByto | NnpaBy
()
1 T | A |68,|135,/68,|134,| ;. =101, I + I - - _ r _ | 500,000 | 500,00
0| 4|4l 6| M | LA 101, L -l 25 | 00
64 =0,312
2 T | B+|65,]126,(66,|126,| ;.. =959 A - a=20
a |4 4]0 0 TBz LTB=TBTLTB=95,86 1
3 |T+r|B+|87,/168,|87,|168,| r - 127,95 »=10,0]4=20
a |0 48]0 1
4 T | B+|58,]133,(58,| 133, LITB =958 - a=20
@« | 0| 44| 0 0 1
5 T | A |64,(138,|65,[138,| i1, =101, - -
ol 4|0 O 52
I3 Mpy cHATUKM OTCYETOB MO LUKane KkoMnapaTopoB 6e3 ycnokoutenen konebaHui B rpadpax BMECTO 3HAYEHUA  fr,

i,

ZLm NPOCTaBNSAOT 3HAYEHVs ), 1y, I3, I4.

0B.3 MNpumep 3

Onpepenenne maccol rupb metogom [..MeHgeneesa.

Habop mpb (1 - 200) r knacca To4HOCTM F 3 cnmvyaloT € 9TanoHHbIMA MpPsSiMA 2-T0 pa3psga ¢
MOMOLLIbIO (ABYYaLLe4yHoro) komnaparopa.

A - aTanoHHasa rmps;

B - noBepsiemas rmnps.

Tabnuua [1B.3

Yucno | HarpyskaHa [HomuHanbHoe| OTtcuet no |Mono-| PasHocTb JobaeneHo | OTknoHeHve ot | Macca
B3BELUM yaLuky 3Ha4yeHve wkanell |XeHue Ip - LER Ha Yaluky HOMMHaILHOTO | NoBeps-
- BaHW" macchbl paBHO- KomnapaTtopa, 3HayeHus emon
nosepsieMou Becus Mr Macchbl, Mr rmpu, r
rvpw, r
pw, ch
nesy | npaByto L' P
10
Ynucno genenwii wkanel M | neBy | NpaByo | 3TaroH | noBeps-
10 - HO | emon
rmpu rmpu
1 T > A - 0 0 0 - - - - - - -
2 T |35 +7 - 99,8 1998 | -99.8 | - - - |r =995 - - -
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3 T Bing 100 +19(+1,9 | +1,9 | +1,9(+0,19| - - +1,05 | +0,86 |100,0009
4 T Bsg 50 59 | -55| -57 | -57(-057| - - +0,12 | +0,69 | 50,0007
5 T By 20 +1,1 | +1,0 | +1,05 |+1,05{+0,10| - - +0,37 | +0,27 | 20,0003
6 T Bg 20 25 |-25| -25 |-25(-025| - - +0,37 | +0,62 | 20,0006
7 T Big 10 -30 (-30 | -30 | -3,0 {-0,30| - - +0,19 | +0,49 |10,00049
8 T Bs 5 -40 | -40 | -40 | 40 (-040| - - +0,08 | +0,48 | 5,00048
9 T Bs 2 20| -22 | -21 | -21(-021 - - -0,05 | +0,16 | 2,00016
10 T By 2 -15(-15]| 15| -15(-015| - - -0,05 | +0,10 | 2,00010
11 T Bj 1 -1,0 [ +1,0 | +1,0 | +1,0 {+0,10| - - +0,11 | +0,01 | 1,00001

1Y Mpu cHATUM oTCYETOB MO LiKane KomnapaTopoB Ge3 ycrokouTeneii koneGanui B rpacax BMECTO 3HaUEHMUit

I', I" npocTaBnsioT sHaveHnsa iy, i, iq.

_ 9,95 — 010
OnpenensioT LieHy OeneHns komnapartopa 0o g M

Maccy Kagon 13 noeepsieMblx rMpb onpegenstotr no dopmyne (06.2-19). Bigp=100 r + 1,05 mr -
0,19 mr = 100 r + 0,86 mr. Nony4yeHHOe 3HAYEeHWE OKPYIMST B COOTBETCTBUM C Npegenamm 4onyckaemMon
norpeLHocTu onpegeneHns maccol mpu (1£0,5). OkoHuartenbHbein pedynbtat: Bing =1000,0009 r; Bsn =501 +

0,12 mr + 0,57 mr = 50 1 + 0,69 mr; Bsp =50,0007 r. AHaNorMyHo paccunTbIBAOT Maccy OCTarbHbIX Mpb.
PesynbTaTbl pacyeTa npuBeaeHbl B NocrnegHen rpadge tabnuupl.

Mocne onpedeneHnsi Maccbl Mpb HEOOXOAMMO TPOBECTM KOHTPOSbHOE CIMYEeHue, KoTopoe
0BHapYXUT BO3MOXHbIE OLLNGKM M3MEPEHUS.

B HacTosLem criyqae rmpto HommHansHom maccon 100 r (Bign ) crmyaoT ¢ cymmon mpb 50, 20, 20 un

10T (ZBSD) n mpo 10 r (Byp) - c cymmon mpb 5, 2, 2-m 1r (ZBg ). Cnnyennst npoBOOAT METOAO0M
Bopga. PesynbTathl cnuyeHunii npuseaeHsl B Tabnvue OB.4.

OnpegensitoT maccy rmpb 100 1 10 r no pesynbTatam KOHTPOSNbHbIX crinveHnid: Bigg =100 r +2,1 mr -
1,11 mr=100r + 1,0 mr; B1gp=100,001 r; Byg=10r + 0,8 mr -0,21 mr =10 r + 0,6 mr; By =10,0006 r.

Tabnuua [1B.4

Harpyska Ha yaLuky OTcuer [o6aeneHo Ha CyMMa OTKITOHEHUI
yaruky OT HOMUHanNbHOW
KOMMnapaTopa, Mr | Maccbl NOBEPSIEMbIX

rvpb B

Ip —ilzp
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1 n
nesyto npasyto L I ch nesylo | npasyto
Yucno genenun [enexuns Mr
LKanbl LUKanbl
T ZBjD -1,0 -1,0 | -1,0 +11,1 +1,11 - - +2,1
T B1n +10,2 |+10,0| +10,0| +2,1 +0,21 - -
T Bion+7 -40,0 | -40,0| -40,0 | +11,1 +1,11 r =5,00 -
T 2B 0 0 | 0 | +21 +0,21 - - +0,8
T B1n +2,0 | +2,2 | +21 - -
T Big +# -48,0 | -47,8| -47,9 r =5,00 -
[OB.4 MNMpumep 4

OnpenenexHne Macchl MMpb nodekagHow kanubposkoi Habopa.

lMpoBoaAT nogekagHyto KanmbpoBKy Habopa rMpb, COCTOSLLEr0 W3 Mpb MacCcoW, HOMMHarbHble
3HaueHns koTopoii coctasnstot 500; 200; 200 ; 100; 50; 20; 2(; 10; 5; 2; % 1 1. 3HayeHne yCrnoBHo
Macchl pabodyero atanoHa (P3) coctaenset 1 kr + 1,11 mr. B pesynbTate nocnenoBaTenbHbIX CIMYEHWI
rMpb NOIyYeHbl CrieayoLme ypaBHEeH S:

1000 = 500 + 200 + 200 + 100 + 0,129 ;
500 = 200 + 200 +100 - 0,066 ;
200 =100+50+ 20+ 20 +10-0,001;
200 =100+50+ 20+ 20 +10-0,001;
100 =50+ 20+ 20 +10-0,020;
50 =20+20+10-0,042;
20=10+5+2+2+1-0,021;
20=10+5+2+2+1-0033;
10=5+2+2+1-0,037;
5=2+2+1-0011;

2=1+1-0,081;
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d=1+T1-0066:
1=T-0060.
|/|3 BbILIJeyKa3aHHbIX ypaBHeHI/Il7I paCC‘-IVITbIBaIOT 3Ha4vyeHune yCJ'IOBHOI7I MacCcChbI FVIpr

100000111 -0.125 - 0,066 _ 1000000,515
2

Bison T = 500000 453 M

1000000,915+ 0,132 - 0,003 + 0,002 + 0,020 _ 1000001,066

o - = 200000,213 ,,,.
N 1000000,515 + 0,132 + 0,002 -0,003 + 0,020 _ 1000001066 _ 200000,213 .
5 )
S 200000,213 +2[],001 - 0,020 _ 200000,154 100000,097
sy = 100000,0%7 +2|ZI,UEU - 0,042 _100000,075 _ 50000,038 .
pig = 100000,075 + 0,054 —5[],063 + 0,066 +0,037 _ 100000,15% = 20000,040
S 100000,075 + 0,064 +5Cl,042 —0,08%+0,037 _ 100000,13% = 20000,028
— 20000,040 +§,021 - 0,037 _ 20000,024 ~10000,012,,.
s = 10000,012+§,03? -0,011 _ 10000,035 - 5000,019 .
g = 10000,035 + 0,022 —;],243 + 0,132+ 0,060 _10000,00% _ 200,002,
py, = 10000,03s + 0,022 +5[],162 - 0,155+ 0,060 _ 10000,084 _ 2000017 .
- 2000,002 + [;,DSI - 0,060 _ 2000023 _ 100,012,
iy = 2000,002 + 2,081 +0,060 _ 2000143 100,072,

[lna npoBepkn NPaBUITbHOCTM BbIMOSTHEHHBLIX BbIYUCIIEHUI CrieqyeT CROXUTb NOfyYeHHble 3HAYEeHNS

macchl rmpb Habopa (500+200+ 2001 +100) 1 k cymMme NpubaBuTh 3HadYeHne @ . B pesynbrare AOMKHO BbITh
Mosly4eHo 3Ha4YeHne YCIIOBHON MacChl 3TanOHHOWN rMpw.

B npuBeneHHoM npumepe: (500+200+ 201 +100)=1000000,981 mr; npu npubasneHnn @ = +0,129 mr
nony4varoT 3HavyeHne ycnoBHom maccbl PJ, pasHoe 1000001,11 mr.

AHanorn4yHo NPOBEPAIOT NPaBUIIbHOCTb BbIYUCIIEHNA MaACCbl OCTallbHbIX TMPb MNyTeéM CpaBHEHUA
NoNy4YeHHbIX MacC CyMMbl TMpb C Maccown COOTBeTCTByI'OLLLeIZ r'mMpun C y4eTtomMm i .



OCT OIML R 111-1-2009 lNocypapcTBeHHasi cuctema obecneveHns eguHcTea mamepenun (TCU). Mvpu knaccos E(1), E(2), F(1), F(2),
M(1), M(1-2), M(2), M(2-3) n M(3). YacTb 1. MeTponorunyeckue n TexHudeckune TpebosaHus
lpumensiemcs ¢ 01.07.2012 e3ameH OCT 7328-2001, MU 1747-87

Crpanvua 122

Mpunoxexne O
(obs3aTensHoe)

CxeMbl cnuyeHus rmpb u oopmyrbl Ans BbIYUCIEHUA UX Maccbl NPU NoAeKagHoW KannbpoBke
Habopa
Ar.1 Cnnyenne mpb, Bxogsawmx B Habop 1 - 500 r, ¢ pabounm aTtanoHom (P3) eamHMubl Macchl
NPOBOAAT NOCPESCTBOM MOAEKAAHON KannbpoBKM B NOCIEAOBATENbHOCTU: CyMMY Mpb 13 Habopa 1 - 500 r
cnmyatot ¢ PO egmHMLbI Macchl ¢ HOMUHanNbHbLIM 3Ha4YeHNneM Macchl 1 Kr. 3aTem nocneaoBaTernibHO Kaayro
rMpto n3 Habopa crnM4yalT C COOTBETCTBYIOLLIEN MO Macce CyMMOWN Mpb N3 3TOro e Habopa.

Ha6op 1 - 500 r, cocToswmin n3 mpb 500; 200; 200 ; 100; 50; 20; 20 ; 10; 5; 2; % ; 11, crmMyaloT no
cnenyoLen cxeme:

1000 =500+ 200 + 200 +100 + gy ;
500 =200+ 200+ 100 +a4;
200 =100+50+ 20+ 20 +10 + a5
200 =100+50+20+ 20 +10+ay;
100=50+20+20+10+as:
S0 =20+20+10+a,:
20=10+5+2+2+1+aq;
20=10+5+2+2+1+ag;
10=5+2+2+1+ay:
S=2+2+1+a:;
2=1+T+ay;
2=1+T+a,;
1=T+a5,

roe i, &g, .., 13- pa3HOCTb MEXay Maccom HambornbLuen rMp1M N Macco COOTBETCTBYHOLLEN CYMMbI

rpb.
Mpumeyarune - Mupto B 1 1, 0603HaUYeHHY0 1M He Bxoasilyto B Habop, 6epyT ns apyroro Habopa u
BBOAST B CEPUIO YPaBHEHWI Ans o6ecrnevyeHnsi NONHOThLI KarvbpoBKu.

Maccy nosepsiemMbIxX rMpb Habopa BbIMNCAAT NO cneayowmm hopMynam:

_ Moo ~ ¢ tag
2 il

#2500
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Emjﬂl:l - 2(32 + 3(33 - 2(34 Ty .
5 H

00 <

2.“?35["] - 2(32 - 2(33 + 3@'4 T s ‘
5 y

00, T

e T
2 L)

00

* ®opmyna cooTBETCTBYET OpurimHany. - Npumevanne narotosmtens 6a3bl 4aHHbIX.

_ Mg Tds Fds

2 ’

#an

2”’35!] - 2&'6 + 3«:1? - 2(13 — g

P T

5 ;
_ 2.’?35|:| _20,'6 —2.::;? +3£Ig T
#on. = 5 :
_ My Tay tag
Mg S ———(——————
2
Mg — g ta
s = T U
2 L)
2??25 - 2:’11|:| + 3(111 - 2&112 _ﬂ13
Mo = 5 :
2??35 - zﬂm - 2(111 +3ﬂ12 ]
Mg, = i

5 ’

_ Mg mayy tayg

=
2 ’
] Tl
mT=mz 11 ~ a3
2 ’

roe #i - 3Ha4YeHme Macchbl r’Mpb, @ UHOEKC MpU  #2 NOKa3bIBAET MX HOMMHAMNbHYIO Maccy.
MpumedaHus

1 000 - macca 3TanoHHOM r'MpKn, ykadaHHasa B CBUOETENbCTBE O NOBEpKe.

2 ®opmyna gns T 3pecb n pganee B [I.2-[1I.6 BBegeHa B Lensx NPOBEPKM MPaBUITbHOCTM
Kannbpoeku Habopa.

3 Mo npuBegeHHON cxeme kanMbpyoT MunnurpammoBble Habopbl rpb 1 - 500 Mmr.

A .2 MpammoBbIii Ha6op Mpb 1 - 200 r, cocToAWwMIA U3 mpb 200; 200 ; 100; 50; 20; 2(; 10; 5; 2; & ;
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11, cnuyaroT ¢ 3TaNoHHOW rMpen HomuHaneHon Maccon 500 r no cregytoLllen cxeme:

500 =200 +200+100 +a, ;
200=100+50+20+20+10 +a,
200 =100+50+ 20+ 20 +10 + a5;

100 =50+20+ 20+ 10 +ay;

50=20+20+10+as;
20=10+5+2+2+1+ag;
20=10+5+2+2+1+ay;

10=5+2+2+1+ay;

S5=2+2+1+ap;
2=1+T+ay;
D=1+T+ayy;

1=T+a.

Maccy nosepsiembIx rMpb Habopa BbIMMCAAT NO cnegyowmm hopMynam:

2.’?35["] - 21:11 + 3(12 - 2@'3 Ty

Mg = 5 :
2?‘?25["] - 2(11 - 2(12 + 3(13 _ﬂ4
00, = 5 :
_ o ~an tay
o0 = :
2
_n g tas
Mg = :
2
2?‘?25|:| _2:'15 +3|:'16 _Eﬂ? _ﬂg
g T 5 :
_ 2.’?35|:| - 2(15 - 2&'5 + 31:1? ~ g
Mg, <

5 ;
Mogn ~dg T ag

5 )

0 =
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g ~ g tdg

s = 5 :

2.’?35 - 2(19 + 3(3“] - 2@'11 T2
5 ;

P?E2=

2?‘?25 - 2(19 - zﬂlﬂ +3C111 _ﬂ!12
5 )

o =

_ gy g tapg
2 ’

I
2
Ar.3 Mpammosbi Habop mpb 1 - 100 r, cocTtoswwmin n3 mpb 100; 50; 20; 20 ; 10; 5; 2; 2; 1T,
CNNYaroT C 3TANOHHOW TMpPen HomuHanbHon maccon 200 r No crienyoLen CXeme:

P?ET=

200 =100+50+20+20+10 +g ;
100 =50+20+ 20+ 10 + o,
50=20+20+10+a;
20=10+5+2+2+1+ay;
20=10+5+2+2+1+a;;

10=5+2+2+1+a;:

S=2+2+1+ay;
2=1+1+ag;
=1+T+ay:

1=T+a.

Maccy nosepsiembIx rMpb Habopa BbIMUCAAT NO cnegyowmm hopMynam:

oo T

Mionp ~ @) tag

2 ’

_ Py ~ag tag
2 ’

250

2?‘?25|:| - 2:’13 + 3:’14 - 2&5 _ﬂﬁ
5 ;

o T
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2.’?35|:| - 2(13 - 21:14 + 31:15 g

0. <

5 H
_ Mg Tag tag
g S
2
Byn —dg toa
s = 0 "% Ty
2 ’
2."?35 - 2&'? +3ﬂg - 2(19 g
F‘?Ez = .
5 L
2."?25 - 2(1? - 2(13 + 3&9 _ﬂln
Mg = .

5 ’

Mo et
= 2 3 1I:I_

2 ’
—dp Tl
mT=P® 5 @0

2
AOr.4 MpammosbIn Habop rvpb 1 - 50 r, cocToawmn n3 mpk 50; 20; 20 ; 10; 5; 2; %; 11, cnuyaioT ¢
3TanoHHou rmpen HomuHansHon maccon 100 r no criegyoLlen cxeme:

100=50+20+20+10+g;
50=20+20+10+a;;

20=10+5+2+2+1+a5;

20=10+5+2+2+1+ay;
10=5+2+2+1+a;;

S5=2+2+1+a;

2=1+T+aq;
2=1+T1+ay;
1=T+ﬂ'g_

Maccy noBepAeMbIX MTMpb Ha60pa BblYUCNAKOT NO cneayowmm cbopmynaM:

_Mop ~ @ tag
T
2?‘?25|:| - 2:’12 + 3(13 - 2:’14 _ﬂj
5 ;

o <
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_ 2.’?35|:| - 2(12 - 2&'3 + 31:14 Ty
#on. = 5 :

ogn Tdy tds

B < 5 ;
Bl — s o
s = 10 5 6_

2 ’

2.’?@5 - 2&'6 +3ﬂ'? - 2&'3 ~
P?Ez = 5 :

2."?25 - 2(16 - 2(1? +3C18 _ﬂg
Mg = 5 :

o T g +|:Ig

wy = .
1 5 ;
mT=m2_f;?_f19.

Ar.5 Mpammosbiii HaBop rmpb 1 - 20 1, cocToawmin u3 mpe 20; 20; 10; 5; 2; 2 ; 1 1, cnuyaloT ¢
3TanoHHOW rmpen HomuHansHon Maccon 50 r no cnegyloLen cxeme:

S0=20+20+10+a;
20=10+5+2+2+1+a,;
20=10+5+2+2+1+a5;

10=5+2+2+1+ay;

S5=2+2+1+as;

2=1+T+aq;
2=1+T+a;;
1=T+ﬂ'g_

Maccy nosepsiemMbIx rMpb Habopa BbIYUCIISIOT MO CrieayoWwmM opMyam:

_ Emjl:l - 21:11 + 3(12 - 2@'3 Ty
#an = 5 :

2??25|:| - 2(11 - 2(12 + 3(13 _ﬂ4
o, < 5 ;

P Tdg tay
2 i)

T
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#yn T @q tas

e =
2 ’
2.’?@5 _Eﬂ'j +3ﬂ'5 _Eﬂ'? g
P?Ez = .
5 y
2??25 _Eﬂj _Eﬂﬁ +3CI? _CIS
P?Eg_ = .
5 ’
— e t 3
m1=m2 67
2 ’
Fg s T
iy = 2 g T dg

2

Ar.6 MpammoBbli HaGop mpb 1 - 10 1, cocTosAwmMiA U3 mpb 10; 5; 2; 2 ; 1 T, CMMYaOT C 3TaNOHHOM
rpen ¢ HoMmuHaneHon Maccon 20 I Mo CreayrLen cxeme:

20=10+5+2+2+1+a;

10=5+2+2+1+as;

S=2+2+1+asq;
2=1+T+a4;
D=1+T+as;

1=T+a;.

Maccy noBepAeMbIX MTMpb Ha60pa BblYUCNAKOT NO cneayowmm cbopmynaM:

Mg~ tag

Mo <
2 El
Mg —@a ta
s = o ~datay
2 ’
2??25 _2|:'I3 +3C14 _Eﬂj _ﬂﬁ
o = .
5 il
2.’?@5 - 2&'3 - 2&'4 + 31:15 g
P?E2.= .
5 ’
Mo —dgqta
- 27447
2 ’
g T
MT=W32 4~ 25
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AOr.7 Kunorpammossiit Habop rpb 1 - 10 kr, cocTosiwmin u3 rupb 10; 1(1; 5; 2; 2 ; 1 kr, cnmyaoT ¢ PO

C HOMMHarnbHbLIM 3Ha4eHMeM Macchl 1 KT 13 MO CrieaytoLLen cxeme:
Ter=Turpy +ayq;
2rr=Ter+1wrpy +aq;
D =1ur+Turps +atg;
Skr=2wr+ 2+ lur+ay;
10kr=Skr+ 2w + 200 +1ur + a5

10kr = Swkr+2ur + 2ur +Tur + g .

Maccy noeepsiembIx rMpb Habopa BbIMUCAAT MO cnegywmm hopMynam:
= P pa YA
My =2 Mg pn ta tay;
My =2 My py ta tas,
w5 =0 M pa t 3 tag taztay;
g = lﬂ'mlmpg +ha +daq t2ag tag tas

g, =100 w3y o py + 0@ + 2ag +2ag tag tag
Ar.8 KunorpammoBsble Habopbl rmpb: Habop 1 - 20 kr, cocTtoaumin us mpb 20; 10; 5; 2; % ; 1 kr; HaGop
1 - 10 kr, cocToswmi 13 rmpb 10; 5; 2; % ; 1 kr; Habop 1 - 5 Kr, COCTOALMI M3 Mpb 5; 2; & ; 1 kr; Habop 1 - 2
KI, COCTOALUMM M3 TMpb 2; % ; 1 Kr, - CIMYaloT C 3TaNOHHOW Mper HOMUHaNbHOM Mmacchl 1 Krpm . Cxembl

CNMYEHUA 1N pacyeTHble opMynbl OyayT TakMMmu Xe, kak ykasaHo B [I.7 And mpb COOTBETCTBYHOLLEN
Macchl.

Mpunoxenne O
(obs3aTenbHoe)

CBefeHUsA 0 COOTBETCTBUM CCbINTOYHbIX MeXAYHapOAHbIX JOKYMEHTOB CChINIOYHbIM HaLuMOHanbHbIM
craHpaptam Poccuirickon ®epepauum

Tabnuua 4.1

O603HayeHre CCbINTOYHOro MeXayHapoaHOro CteneHb O603Ha4YeHne N HaMMeHoBaHue
[OKyMeHTa COOTBETCTBUSI| COOTBETCTBYIOLLErO HALMOHANBLHOrO cTaHaapTa
OIML R 76-1:2006 MOD [OCT P 53228-2008 "Becbl HeaBTOMaTU4E€CKOro

pencteua. Yacte 1. MeTtponornyeckne un
TexHuyeckme TpeboBaHus. VcnbitaHusa"

OIML R 76-2:2007 IDT FOCT P 54071-2010/0IML R 76-2:2007 "Becbl
HeaBTOMaTM4eCKoro aenctems. Yactbe 2. dopmbl
NMPOTOKOMNOB UCMbITaHNA"
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OIML R 111-2:2004 "Weights of classes E1, -
Ez,F1,Fa2, M, Mj—2, M3, M2_3 and
M=z . Part 2: Test Report Format"

OIML B 3 "OIML. Certificate System for| - *
Measuring Instruments"

* COOTBETCTBYIOLMI HaUMOHanbHbIM CTaHaapT oTcyTcTByeT. [lo ero yTBepxaeHus pekoMeHayeTcs
MCMONb30BaTb MEpPeBOA Ha pPYCCKUA A3bIK OAHHOrO MeXAyHapoaHoro pAokymeHTa. [lepeBog AaHHoro

MeXAyHapoaHOro [OOKyMeHTa Haxogutcs B ®degepanbHOM  MHAOPMAUMOHHOM  (DOHAE  TEXHUYECKUX
pernameHTOB U CTaHAapPTOB.

MpumeyaHne - B HacToswen Tabnuue Mcnonb30BaHbl Cneaylolwme yCrnoBHble 0003HaYeHUs1 CTENeHn
COOTBETCTBUSI CTaHAAPTOB:

- MOD - mogunduumpoBaHHble CTaHaapTbl;

- IDT - ngeHTnYHbIe CTaHOapThl.

Bubnuorpacumsa
[1] MpaBuna no meTtponormu [ocymapcTBeHHass cucteMa obecnevyeHus eouHCTBA  M3MEPEHUNA.
MNP 50.2.006-94 [Nopsgok npoBedeHns NOBEPKM CpeacTB M3MEPEHUN
YK 681.26.074:006.354 MKC 17.020 Mn16 OKI 42 7480

KntoueBble cnoBa, rupu, Habopbl, KNacc TOYHOCTU, Macca, HOMUHarNbHOE 3HaYeHe Macchl, TEXHUYECKMe
TpeboBaHus, MeTpornormieckme TpeboBaHUs, 3TaroH, BEChl, KOMNapaTop, UCMNbITaHWe, NoBepka, kanmbpoBka,
CnuyeHue, HeonpeaeneHHOCTb, NPeaenbl 4oMyCKaeMoi NOorpeLLIHOCTH, NMOArOHOYHAs NOMOCTb, LIEPOXOBATOCTb,
MarHMTHasi BOCNPUUMYMBOCTb, MIOTHOCTb




