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Llenu, oCHOBHbIE MPUHLNMMbI 1 OCHOBHOM NOPSIA0K NPOBeaeHUs paboT No MeXXrocynapCTBEHHOM
ctaHgapTtusauun yctaHosneHsl TOCT 1.0-92 "MexrocynapcTBeHHas cuctema
ctangapTtusauun. OcHosHble nonoxeHns" n FOCT 1.2-2009 "MexrocynapcTeBeHHas cuctema
ctaHgapTtusauun. CTaHaapTbl MEXroCyAapCTBEHHbIE, Mpasuna u pekomeHaaumnm no
MEeXrocyLapCTBEHHON cTaHaapTnsaumn. lNMpaemna paspaboTku, NPUHATUS, TPUMEHEHNS,
06HOBNEHNS U OTMEHDI"

CeeneHuns o ctaHpnapTe

1 NOOM OTOBJIEH TexHuyecknm KOMMTETOM Mo cTanaapTmaauum TK 310 "Mpubopsl
BecomamepuTenbHble" n PenepanbHbIM rocynapCTBEHHbIM YHUTapHbIM NpeanpuaTnem
"Bcepoccniickmnini HayYHo-uccnenoBaTenbCkuin UHCTUTYT meTponorum um. .M.Menneneesa”
(©ryn "BHUNM unm. O.1.MeHneneesa") Ha ocHoBe COBCTBEHHOr0 ayTEHTUYHOrO NepeBoaa Ha
PyCCKuiA A3bIK MeXAyHapOLHOW peKoOMeH4aUmmW, yKa3aHHON B NyHKTe 5

2 BHECEH ®depnepanbHbIiM areHTCTBOM MO TEXHUYECKOMY PErYTMPOBAHUIO U METPONOrUN

3 NMPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHAapTM3auum, MeTponorum n
ceptudomkaumm (npotokon ot 11 nioHa 2009 r. N 35)

3a npuHSATME NporonocoBanu:

Kpartkoe HanmeHoBaHue CokpalleHHOe HauMeHoBaHme
Kona ctpanbl no MK

ctpaHbl no MK (MCO 3166) HaumMoHanbHOro opraHa rno
(MCO 3166) 004-97

004-97 cTaHjapTtusauun

KasaxctaH KZ loccTaHpapT Pecnybnvku KasaxctaH

KblpreiactaH KG KblprelactaHgapt

Mongosa MD Monposa-CtaHgapt

Poccuiickas denepaums RU PocctangapTt

TapXxuknucTtaH TJ TanxukctaHgoapT

YKpavHa UA "ocnoTpebcTaHaapT YkpavHbl

4 MNpukasom denepanbHOro areHTCTBa No TEXHNYECKOMY perynmpoBaHuio 1 METPONOrumn ot 22
aBrycta 2011 r. N 233-ct mexrocynapcteeHHbii ctangapt FTOCT OIML R 111-1-2009 BBefeH B
IecTBMe B Ka4yecTBe HauMoHanbHoro ctaHaapTa Poccuiickont Pepepaumu ¢ 1 nions 2012r.

5 HacTtoawwin ctTaHaapT MAEHTUYEH MO OTHOLEHWIO K MeXAyHapoaHow pekomeHgaummn MO3M
P 111-1:2004* "l'vpu knaccos E! ,E2 |F1 [ F2 /M1 M1-2 ‘M2 M3 nM3  YacTb 1.
MeTponoruyeckue n TexHuyeckne TpebosanHus” (OIML R 111-1:2004 "Weights of classes E! , E

2,F1,F2 /M M1-2 ‘M2 /M23 and M3 . Part 1: Metrological and technical requirements")
B cTanAapT BHeceHbl cneayolme peaakLmoHHble U3MEHEHUS:

- B pasfien 2 BK/KoYeHbl OMNOMHUTENbHbIE NMONOXEHUS, KOTOPbIE BbiAENEHbI MYyTEM 3aK/IIOYEHNS]
WX B PAMKM U3 TOHKUX IUHWIA, @ MHGOPMaLWsi C 06 bSICHEHMEM NPUYMH BKITOYEHUS 3TUX
MONOXEHUI NPUBEAEeHa B yKa3aHHOM pasfere B Buie NpuMeyaHuii;

- B pasgen 15 BkNtoYeHbl ONOMHUTEIbHbIE NONOXEHUS, KOTOPbIE BblAeIeHbl NyTEM
3aK/I04YEHNS NX B paMKN U3 TOHKUX NTUHUIA, @ UHhopMaumns ¢ 06 bsICHEeHNEM NPUYNH BKNHOYEHUA
3TUX MONIOXEHUN NpuBeAeHa B yKka3aHHOM pasaerne B Buae npumeyaHui;

- U3MEHEHbI OTEeNbHbIE 0Pa3bl U CNOBA, BblAENEHHbIE B TEKCTE KYPCMBOM™® (BMECTO
"Ceptudpmkat MO3M" npumeHeHbl " CBugetenscTBo 06 yTBepxaeHun tuna", Tam, rae yMecTHO
no cmeicny, - "OnucaHue Tuna" v 1.4.).



* OboaHayeHne N HoMep CcTaHLapTa, B 6yMaxKHOM OpuruHane npuBoAsiTCS 06bIYHbIM LWPUKDTOM.

HacToswwii ctaHaapT AONOAHEH NPUNOXEHWUSIMUA, BBEAEHHbIMW 415 yA06CTBA NONb30BaHUS
CTaHOapTOM:

- npunoxexvem OA "MeToamka noBepku rvpb", B KOTOPOM MprBeaeHa MHpopMaums o MeTodax
1 cpeacTBax NoBepKm rvpb;

- npunoxeHunem 16 "MeToabl TOYHOr0 B3BEWMUBAHMA", B KOTOPOM NPVBELEHBI CBEAEHNS O
MeToAax TOYHOrO B3BEWNBAHNS;

- npunoxexuem 1B "MNpuMepbl onpeaeneHnst Macchl rvpb”, B KOTOPOM NpuBELEHbI NpuMepsbl
pacyeTa Macchbl rvipb;

- npunoxexvem A "CxeMbl CINYEHNS Tpb U (OOPMY bl ANS BLIYUCIEHNS UX MACChl MpK
nonekanHoi kanubposke Habopa", B KOTOPOM NpuBeaeHbl CBEAEHNS 06 OCHOBHbIX CXeMax
CNNYEHUS TUPb;

- npunoxenvnem O] "CeeneHns 0 COOTBETCTBUU CCbINTIOYHBIX MEXAYHAPOAHbIX LOKYMEHTOB
CCbINOYHBIM HALUMOHanNbHbIM cTaHaapTam Poccuiickor denepaummn”.

|_|pI/| NPUMEHEeHNN HaCcTosWero ctaHnapta pekoMmeHayeTcs NCnoib3oBaTb BMECTO CCbINTOYHbIX
MeXAyHapoAHbIX CTaHAAPTOB COOTBETCTBYOWNME UM HAaUMOHanbHble CTaHOAPThI Poccuiickoii
dJenepaLwM, cBefeHus 0 KOTOopbIX NprBeAeHbl B LOMONTHUTENNbHOM MPUNOXEHUN nn.

6 BBAMEH 'OCT 7328-2001

WHpopmaLms o BBeAeHu B AeViCTBME (NpekpalLeHuy 4eVicTBUS) HACcToSWwero craHaapra v
V3MEHEHWV K HEMY Ha TEPPUTOPUMN yKa3aHHbIX Bbille rocyAapcTB rnybnvuKyeTcs B yKa3arensix
HaunoHa/lbHbIX CTaH[apToB, n3gaBaemMbix B 3TUX rocyapcrsax.

UHgpopmaLms 06 n3MeHeHUsIX K HacTosieMy ctaHaapTy nybnaukyeTcs B ykasartene
"HaumoHanbHbie cTaHAapTsbl”, a TEKCT UBMEHEHW - B MIHQDOPMAaLMOHHbIX yKasarensax
"HauwnoHanbHbie ctaHaapTsl”. B cnyyae nepecMorpa win 0TMeHbl HACTOSLWEero ctaHaapTa
cooTBeTCTBYIOWAs MHQopMaLms bynet ornybaukoBaHa B MHGOOPMAaLMOHHOM yka3aTesne
"HauwmoHanbHble ctaHaapTs!”

Mpeancnosne K MexayHapogHoi pekomeHgaummn MO3M MP 111-1:2004

MexayHapoaHas opraHmsauns 3akoHopartenbHon metponorum (MO3M) - BceMupHO
M3BECTHAs MeXNPaBnNTENbCTBEHHAA OpraHM3aLums, rnaBHoOM Liesbio KOTOPOW SBNSETCS
rapMoHM3aums npeanmcaHnii K cpeacTeam U3MepeHuii 1 Npasunn MeTPONOrM4ecKoro KOHTPons,
NPYMEHSEMbIX HALWMOHANbHLIMU METPONIOrMYECKMMM CyXBaMK NI CXOXMMU OpraHn3aumsimm
cTpaH - yneHos MO3M.

JBa ocHoBHbIX BUAa nybnukaumin MO3M:

- MexayHaponHas pekomeHgaums (MO3M MP) - o6paseL LokyMeHTa, yCTaHaBNMBAOWET O
TpeboBaHNs K METPONOrMYECKMM XapaKTepPUCTUKaM KOHKPETHOrO CPELCTBA U3MEPEHNIA, a
TakXxe onpenensiowero Metoapl 1 060pynoBaHve 45 NPOBEPKU COOTBETCTBUS XapakTepuUCTrK
yCTaHOBNEHHbIM TpeboBaHusiM. ocynapcTea - YneHsl MO3M AonXHbI NpUaepXmnBaTbCs
Mo/oXEeHU peKkoMeHaaumy B camoi 60/bWoi CTENEHU, HACKObKO 3TO BO3MOXHO;

- MexayHaponHbi gokymeHT (MO3M [) - HOpMaUMOHHbIA LOKYMEHT, CyXawwmi ans
rapMOHM3aLMn U COBEPLLEHCTBOBaHMS paboThbl B coepe 3aKoHoJaTeNbHON METPONOM UK.

MpoekTbl peKoMeHaauUunii, 4OKYMEHTOB W PYKOBOLCTB NOArOTABNNBAOTCS TEXHUYECKMMM
KOMUTETAMU 1 NOAKOMUTETAMU, B KOTOPblE BXOASAT NPeAcTaBnTenu cTpaH - uneHos MO3M. Ha
KOHCYNbTaLMOHHON OCHOBE TaKXe y4yacTBYIOT OnpeLeneHHble MeXAyHapOoaHbIE 1
pervoHanbHble opraHusaumu. C uenbio nsbexatb NPOTUBOPEUMBLIX TPEOOBAHMIA K CpeacTBam
N3MEPEHW yCTaHOBNEHbI B3aUMHbIe cornaweHus mexay MO3M v Taknumn opraHnsaumsamm, kak
MexayHapoaHas opraHusaums no ctaHgaptusaumm (MCO) n MexayHaponHas
anekTpoTexHuyeckas komuccns (M3K). B pesynbTate narotosntenu n nonb3osaTenu CpeacTs
N3MepEeHWit, ncrbiTaTenbHble nabopatopun 1 T.4. MOTYT NPUMEHSTb OJHOBPEMEHHO
ny6nukaunsamu* MO3M v 3Tux opraHu3sauuii.

MexayHapoaHble pekoMeHaaummn, [OKYMEHTbI, PyKOBOACTBA U OCHOBOMONAraLume JOKYMEHTbI
M30aloT Ha aHrnuinckom sa3bike (E), nepesoasaT Ha dppaHuy3sckui a3bik (F) 1 noasepratot
nepuoamnYecKkomy nepecmoTpy.



Hactosiwas nyénukaums MO3M MP 111-1, uaganusi 2004 r., noarotosneHa TexHNYECKUM
nopokomutetTom TK 9/MK3 "Mpu". OHa Bbina ogobpeHa MexayHapoaHbIM KOMUTETOM
3aKoHoLaTebHOV MeTPONOrun Lnsi OKoHYaTenbHol ny6énukauuy B 2004 r. My6nukaumm MO3M
B oopmate paitnos PDF moryT 6b1Tb nonyyeHsl ¢ canta MO3M. JononHUTENBHO
uHgpopmaums no nyénvkaumsm MO3M moxeT 6biTb NMoyyeHa B WTab-kBapTUPE OpraHm3aumm:

Bureau International de Metrologie Legale
11, rue Turgot - 75009 Paris - France
Telephone: 33 (0)1 48 78 12 82

Fax:33 (0)1 428217 27

E-mail: biml@oiml.org

Internet: www.oiml.org
ObLwme nono)xeHns

1 Ha3Ha4vyeHune

1.1 HacTosiwumii ctTaHOapT COAEPXMUT OCHOBHbIE TEXHUYECKME (OCHOBHbIE dDU3MYeckme
XapakTepuCTVKK) N METPOOrnyeckme TpeboBaHus K rMpsiM, UCTONb3YEMBbIM:

- B Ka4eCTBe 3Ta/IOHHbIX FTMpb ONs MOBEPKN BECOB;

- B Ka4deCTBe 3TANNOHHbIX TMpb ONs NOBEPKU Unn KaJ'II/I6pOBKI/I r'mpb 6onee HU3KOro knacca
TOYHOCTW;

- B KayecTBe pabourx rvpb COBMECTHO C BECAMU.
1.2 O6nacTtb NpUMEHEHNS

HacToswuii ctanaapT pacnpocTpaHaeTcs Ha rpy, HOMMHANbHbIE 3HAYEHUS MacChl KOTOPbIX

coctaensaoT ot 1 Mr no 5000 kr, knaccos ToyHocTM El [ E2 JF1 [ F2 M! MI-2 M2 MZ3 M
3

1.3 MUHVMManbHbIA Knacc TOYHOCTU FMpb

Knacc To4yHocTM rmpb (,aanee - KﬂaCC), NCNOoNb3yeMblX B Ka4eCTBe 3Ta/IOHHbIX ANA NOBEPKU
r'Mpb NNn BeCOoB, A0/1XEeH COOTBETCTBOBATb Tpe60BaHVIF|M CTaHOapTOB MO noBepke r'mpb u
BECOB.

1.3.1 HasHayeHue rupb

Knacc E! . ['vpu, npefiHa3Ha4YeHHble 015 06ecneyeHnst IPOCNeXMBAaEMOCTN OT HALMOHANbHbIX
3TaNnoHOB MACChI (CO 3HAYEHNSIMM, MONYYEHHBIMU OT MEXAYHAapO4HOr0 MPOTOTUNA KMNIorpamMma)

K rupsim knacca E 2 n 6onee Huskoro. 'vpum nnm Habopbl rvpb knacca E! gonxHbl UMeTb
cepTudumkat o kannubpoBske (cBuaETENLCTBO O MoBepke) (no 15.2.2.1).

Knacc E 2 . Mvpw, npeaHasHayeHHble Ans NOBEpKM unu kannbposku rupb knacca Fl n ans

MCMoNb30BaHMs C Becamu cneumanbHoro knacca |. Mupu unu Habopsbl rupb knacca E 2 gonxHbl
UMeTb cepTudomkat o kKannbposke (cBuaeTensCTBO 0 nosepke) (no 15.2.2.2). Mvpw nnn Habopsl

rupb knacca E 2 moryT 6biTb MCNONb30BaHbI B KA4YECTBE rpb knacca El npw ycnosun
ynoBneTBopeHus TpeboBaHMSM Mo WEPOXOBATOCTW NOBEPXHOCTW, MarHUTHOW

BOCMPUMMYMBOCTM U OCTATOYHON HAMarHUYEHHOCTW, NPELbSBASIEMbIM K rMpsiM knacca E1 |,
NPV HaNMYUKM B NX cepTrdoukaTe o KannbpoBke (CBMAETENbCTBE O NOBEPKE) COOTBETCTBYIOWMX
OaHHbIX, Kak ykaszaHo B 15.2.2.1.

Knacc F1 . T'vpw, npeAaHa3HavyeHHble NS NOBEPKM Uin KannbpoBku rvpb knacca F2 n ans
MCMOo/b30BaHUS C BECAMU CrieLmanbHoro | n Bbicokoro Il knaccos TOYHOCTW.

Knacc F 2 . M'vpwu, npegHasHauYeHHble AN MOBEPKU 1iv KanubpoBKU ryMpb knacca ToYHoCTy M1

n, ecnim BO3MOXHO, Knacca M2, OHU Takxe npep,HasHaqubl Ang ncnonb30BaHUA I'Ipl/l BaXHbIX
KOMMepYeCcKmnx onepauusx (Hanpmumep, Npyn B3selUBaHUN paroLeHHbIX MeTanos 1 KaMmHei) Ha
Becax BbICOKOro knacca To4HocTm Il.



Knacc M1 . 'vpu, npenHasHa4yeHHble Ans NoBepKy nmn kanmbposku rmpb knacca M2 n ons
MCMOb30BaHNs C BeCamu cpeliHero knacca to4HocTw lll.

Knacc M2 . [vpwu, npefHa3HayYeHHble AN NOBEPKU UMK KanubpoBsku ryupb knacca M3 n ons
MCNOMb30BaHUS B 0BIWENPUHSITbIX KOMMEPYECKMX Onepaumsx 1 ¢ BecaMu cpeaHero knacca
To4yHocTw lll.

Knacc M? . [vpwu, npefHa3Ha4YeHHble ANS UCMONMb30BaHUS C BeCcaMu CpedHero Knacca
TOYHOCTMU U1, KakK nNpasmno, knacca touHoctu lll.

Knaccbl M1-2 1 M2-3  Tmpm o1 50 no 5000 kr 6onee HU3KOro Knacca TOYHOCTH,
npegHasHa4YeHHble 5 MCMONb30BaHUSA C BecaMu cpeaHero knacca touHoctu .

MprmeyaHue - MNorpewHocTb rvpu, UICNoNb3yeMon AN NOBEPKW BECOB, HE AONXHA NpeBbiwaTtb
1/3 npenenos [onyckaeMow NorpewHoOCT CpeacTBa M3MepPEHNiA. 3HaYeHNs NpuBeaeHb! B
nyHkTe 3.7.1 mexpyHapoaHon pekomeHgaumn MO3M MP 76-1 [OILM R 76-1 (nanee - R 76-1)]
"Becbl HeaBTOMaTMyeckoro nencTems. Yactos 1. MeTponoruyeckume n TexHuyeckne TpeboBaHums.
WcnbiTaHus".

2 TepMUHbI U onpenesieHns

TepMuHbI, ICNONb30BaHHbIE B HACTOSWEM CTaHAapTe, COOTBETCTBYIOT MPUBEAEHHBIM B
Me>xayHapoaHOM cnoBape OCHOBOMoNarawwmx TEPMMHOB B MeTponorum (uagadme 1993 r.) [1]
1 MexayHapooHOM croBape TEPMUHOB B 3aKoHodaTebHoM MeTposiorum (n3gadue 2000 r.) [2].

B HacTosweMm cTaHOapTe NPMMEHEHbI CleyoWne TEPMUHBI C COOTBETCTBYIOWMMUA
onpeneneHnsamMu;

2.1 knacc ToyHocTm (accuracy class): O6o3HaueHwve knacca rupu nnmn Habopa rvpb,
0TBeyalLWymx onpeneneHHbIM METPONOTMYECKUM TpeboBaHNAM, NpeaHa3HAYEHHbIX 015
BOCMPOMN3BEAEHNS 3HAYEHWI MaCChl C YKa3aHHOM NOrpewHoCcTbIo.

2.2 Bechl (balance): CpecTBO N3MepeHuii, NpefHa3Ha4YeHHoe Ans otobpaxeHus pesynbtaTta
M3MepEeHNs Macchbl TeNa B yCNOBUAX BO3OYLWHON Cpedbl Yepes cuny TaXecTn, 4ENCTBYIOWYIO Ha
3TO TeNO, N YYBCTBUTENbHOE K BO3AENCTBUIO CNeayiowWwmx cun:

By =mg - CUNbI TAXECTH;
R =Vpg="0.z2 - BbITanKMBaloWel cunbl BO3AyXa, PaBHOI BECY BbITECHEHHOTO
: 3 BO31yXa;

- BEpTMKanbHOM COCTABNAIOWEN MarHUTHOro B3aMMOOEencTBrA

E, =P5E|,[H(M +xH)ﬁdV MEX.y rMpelt v BeCamu U/imn BHEWHUM MarHUTHbIM nonem, rae
¥ & n 3 - BekTOpbI HANPSIXXEHHOCTU MArHUTHOTO MONS Y

HaMarHM4eHHOCTW; £ - BepTuKanbHasa nekapToBa koopanHara.

I'IpMMeanme - Ecnu marHnTHbIE BNMSHNA npeHe6pe>K|/|Mo Manbl, T.e. OCTaTo4YHas
HamarHuyeHHocTb M rpwu n MarHMTHas BOCNpunMM4nBoOCTb X OOCTaToO4HO Manbl, a BeCbl
rpasyvpyroT C MOMOLbBIO 3TANIOHHbIX T’MPb C U3BECTHOW MacCon, TO BECbl MOTYT 6bITb

MCMONb30BaHbl ANS ONPEefeNeHNs YCNOBHOM Macchl "t

2.3 kanubpoeka (calibration): CoBokynHOCTb onepauwii, ycTaHasnmMBatowmx, npu cobniogeHum
onpeaeneHHbIX YCNoBUA, COOTHOLWEHNS MEXAY 3HAYEHUSAMU BENNYMH, MNONYYEHHbIX C MOMOLLbLO
JaHHOro cpeacTasa U3MepeHUii NN N3MepuTenbHOM CUCTEMbI, UM 3HAYEHUSMU,
npeacTasfeHHbIMU MaTepuanbHoi Mepoii Ui obpasLoBbiM MaTEPUANoM, 1 COOTBETCTBYOWUMA
3HayYeHnsaMN, BOCNPOU3BOANMbIMU 3TANIOHAMMN.

MpumeyaHns

1 PesynbTat kannbpoBky NO3BONSIET MO0 NPUNUCATb 3HAYEHWSI U3MEPSIEMbIX BENNYUH
nokasaHusim npmbopa, nubo onpeaenTb NONPABKU AN NMOKa3aHWiA.

2 Kaﬂl/l6pOBKa Mo3BONSAET oNpenennTb Apyrue Bnugowme dpakTopbl, OTHOCAWMNECH K obnacTu
MeTpoiormn.

3 PesynbTat kanubpoBku MOXeT ObiTb 3adpUKCUMPOBaH B [LOKYMEHTE, HA3biBAEMOM
cepTucmKaToM o KanmbpoBke MM OTHETOM O KannbpoBKe.

2.3.1 ceptucpmkat o kannbposke (calibration certificate [report]): CepTudoukar, BolaaBaemblit
TO/MBKO YNOHOMOYEHHBIMU UMW aKKPELMTOBaHHbIMM nabopaTopusiMm 1 (OMKCUPYIOWWIA
pe3ynbTatbl KanMbpPOBKU.




2.4 ceptudprkat 06 yteepxneHun tuna (certificate of conformity): [lokymeHT, BblaaBaembiii
YNOJIHOMOYEHHbIM HaLMOHaNbHbIM OPraHOM 1 CBUAETENbCTBYIOWMNA O TOM, YTO AaHHAs rMps Unu
Habop rvpb, nnm ux obpasubl COOTBETCTBYIOT TpeboBaHUAM HACTOSWEro cTaHAapTa.

2.5 KOHTpONbHBIV 3TanoH (check standard): 3TanoH, ICNONb3yeMbI NPy CTATUCTUYECKOM
KOHTpONe ONs NOATBEPXKAEHNS TOrO, YTO 3TANOHbI, MPOLECCHl UBMEPEHMIA U UX pe3yNbTaThl
HaxogsaT1csa B AONYCTUMbIX CTATUCTUYECKUX npenenax.

2.6 cnnyeHve (comparison): OpnvH 13 MeTon0B nepenayv e ANHULbI, OCHOBAHHbIN Ha CpaBHEHUN
3Ha4YeHus VI3MepFIeMOVI BE/IMYNHbI C U3BECTHbIM 3HAYEHNEM TOW XEe BENNYMHBI.

2.7 ycnoBHas macca [ycnoBHoe 3HadyeHue macchl] [conventional mass (conventional value of

mass)]; "¢ : YcnoeHoe 3HaueHune pesynbTaTta B3BelNBaHNSa B BO3MyXe B COOTBETCTBAN C [3] nnu
_ . 3

macca npefnnonaraeMon rmpu ¢ NNOTHOCTbIO Matepuana Pref | pasHoi 8000 kr/M~ , KOoTOpas B

o 3 _
BO34YyXe NNOTHOCTbIO Lo paBHoI 1,2 Kr/M™ npu Temnepartype fref , paBHoii 20 °C, To4HO
ypaBHOBELWWBAET OAHHYIO FMPIO Maccom # .

2.8 nnotHocTb BewecTsa (density of body): Macca BewecTsa # | neneHHas Ha 3aHUMAEMbIA UM
o6bem ¥, B cooTBETCTBUM C hOPMY N0

L
v

2.9 HamarHunumBaHme (magnetism): ek T, NnopoxaarowWwmii IPUTArMBatoWMe UIn
oTTankusarowwme cunbl.

2.9.1 MarHUTHbI AMNONbHbIA MOMEHT (magnetic dipole moment); 4 : MapameTp MarHuTHOrO
annons. HanpsixXeHHOCTb MarHUTHOrO NONS, FeHepPUPYeMOro MarHMTHbIM AUMNONEM, TakK Xe Kak
u cuna, LencTByoWwas Mexay ANNoneM U HamarHM4yeHHbIM 06pasLOM, NPOMNOPLIMOHAbHBI 3TOMY
LMNoNbHOMY MOMEHTY. Cuna Mexay Amnonem 1 06pasLoM, UMEIOWMM MarHUTHYO
BOCMPUMMYMBOCTb, NPOMOpLUMOHabHa KBaapaTy 3TOro AUnoibHOro MOMeHTa.

2.9.2 HanpsXeHHOCTb MarHMTHOro nons (magnetic field strength); & : MarxutHas cuna B
KaXx [0/ TOoYKe OKpy>Xatollero NpocTpaHCTBa, NopoxXaaemMas MarHuTHLIM MaTepuanom, Takum
KakK NOCTOSIHHBbIN MarHuT, NN aNeKTPpnYeCKnMn Lensamun.

. £ o
2.9.3 marHnTtHas cuna (magnetic force); A , ) , fy , H , Froa , % :Cwuna, pecTeylowas Ha
HaMmarHWYeHHbIV NN MarHUTOBOCTIPUMMYMBBIA Matepran Co CTOPOHbI MarHUTHBIX MONEeN.

2.9.4 MarHuTHas npoHMUaemMocTb (magnetic permeability); # : CTeneHb cnocoB6HoCTY cpefbl
N3MEHSTb MarHUTHOE Mone.

2.9.5 marHuTHas NoCTOsSiHHAs [MarHUTHas NPoHULAEMOCTb BakyyMa] [magnetic constant

(magnetic permeability of vacuum)]; #0 : BenuunHa, onpenensiemasi no coopmyne
pg =4m 107 -2
0 JHAT

2.9.6 MarHUTHas BOCMPUMMUMBOCTB [(volume) magnetic susceptibility]; * :

CTeneHb cnocobHocTU cpenbl U3MEHATb MarHUTHOE Nnone, CBs3aHHas C MarHUTHOM
NPOHNLAEeMOCTbIO ¥ COOTHOLWEHNEM

i=1+x
i

o

roe H0 - oTHOCMTENbHas MarHMTHas NpoHMUaeMocTb ¥

2.9.7 ocTaTouyHas HamarHUYeHHoCTb (permanent magnetization); M : MapameTp,
onpenensiowmin MarHUTHOE COCTOSIHME MaTepranbHbIX TEN, TAKUX KaK rMpu, Npyu OTCYTCTBUM
BHELWHEero MarHUTHOro Noss (B 06WeM crnyyae, HaMmarHM4BaHUE - 3TO BEKTOP, BENNYMHA U
HarnpaeneHue KOTOpPoro Heobs3aTeNbHO NOCTOSIHHBI BHYTPU MaTepuana). HamarHnymsaHme
Tena nopoxaaeT HEOAHOPOLHOE MarHUTHOE NoMe B MPOCTPAHCTBE U TakuM 06pas3oM MoXeT
nopoxgaTtb MarHUTHble CUNbI, AeACTBYIOWNE Ha Apyrne matepuansi.

2.10 npefenbl AOMYCKAaeMOi NOrpewHocT (maximum permissible error); 32 ynan ™S
MakcumanbHoe abCcontoTHOE 3HAYEHME PA3HOCTM MEX Y YCIIOBHOW MACcCO N HOMUHAMbHBIM
3HaYeHNEM Macchbl rpu, onNpeaenseMoe C NOMOLLbIO COOTBETCTBYIOLWMX 3TANIOHHbIX Mpb.



2.11 napameTp wepoxosatoctu; napametp R (R2 ; Rz ) (roughness parameter; R-parameter):
MapameTp, onvcbiBaowWwmMii IPOgMNb WepoxoBaTocTy obpasua, rae R ykassiBaeTt Ha TUN
OLIEHMBaEMOro nNpoduns, B aToM cnyyae R 0603HavaeT npoduib WePOXoBaToOCTU.
OueHunBaeMblIli Npochunb 06pasua MoXeT ObITb BbIPAXEH YEPES3 pPasfMyHble TUMbl NPOOUAS:
npocounb WepoxoBaTocTh nam napametp R, npocomnb BonHucTocTn unu napametp W no
MexayHapooHoMy ctaHaapTy [4].

2.12 rvps 4na onpeneneHus 4yBCTBUTenbHoOCTH (sensitivity weight): M'vps, nucnonb3yemas ans
onpeneneHns 4yBCTBUTENbHOCTM BECOB {B COOTBETCTBUN C T.4.1 MEXAYHAPOOHOM
pekomeHnaumm MO3M MP 76-1 [OILM R 76-1 (nanee - R76-1)] "Becbl HeaBTOMaTN4eCKoro
neinctBus. Yactb 1. MeTponorudeckue n TexHudeckune TpebosaHus. Vicnbitanms"}.

2.13 Habop rupb (set of weights or weight set): Cepusi nnm rpynna rupb, Kak npasuio
NpencTaBeHHbIX B PYTNSPE 1 PACMONOXEHHbIX B TAKOM NOPAAKe, KOTOPbIV NO3BONSET
BOCNpPOU3BOANTb BCE HArpy3kn B ananas3oHe OT MaccCbl rmpu ¢ HaMMeHb WM HOMUHANbHbIM
3Ha4yeHMeM 00 CyMMbl MacC BCeX rmpb C Wwarom, paBHbIM HanMeHblleMy HOMUHaIbHOMY
3Ha4yeHuto Maccbl rmpun N3 cepuin. Fmpm OO XHbl UMeTb CXO4OHble METPONIOrNYyeckne
XapakTepuUCTUKN 1N OAMHAKOBBIE MW Pa3Hble HOMUHAMbHbBIE 3HAYEHWS COornacHo 4.3 n
OTHOCMTbCS K OGHOMY U TOMY Xe KNaccy TOYHOCTMU.

2.14 temnepatypa (temperature); ¢ : TemnepaTypa B rpaaycax Llenbcus, ceszaHHas ¢
abCoNOTHOM TePMOANHAMUYECKON TEMNEPATYPHOW WKAaNo, HasbiBaeMol Wwkano KenberHa,

dopmynoit e=T-27315

2.15 ncnbiTanue (test): TexHnyeckas onepaums, 3aKn0yaroWascs B onpeneneHny ogHom nnm
60/ee xapakTepUCTUKUN N PYHKLMN AAHHOrO NPOAYyKTa, MaTepuana, o6opyaoBaHus,
opraHmama, on3nyecKoro SBNeHNs, NpoLecca Nnm ycnyru B COOTBETCTBUN C ONPeneneHHo
mMeToaukon (B cootseTcTBMM € 13.1 pykoBoacTBa [5]).

2.16 vcrbiTyemas rups (test weight); ™t : Tups, koTopas fonxHa 6biTb UCMbITAHA B
COOTBETCTBUW C HACTOAWNM CTaHOAPTOM.

2.17 1un (type): OnpeneneHHas MoAenb rvpb Unu Habopa rvpb, Ansi KOTOPOro YCTAHOBNEHO ee
COOTBETCTBUE NPEeLbsBNSEMbIM TPEOOBAHUSIM.

2.17.1 ncnbiTaHume B Uensx yTeepxXxaeHus Tuna (type evaluation): O6sisatenbHble UCMbITaHWe
06pasLoB rupb unu Habopa rvpb, 061acTb NPUMEHEHNS KOTOPbIX HAXOAUTCS B cdhepe
rocyaapCTBEHHOr0 PErynMpoBaHus, B LENSX YTBEPXAEHUS TUNa Ha COOTBETCTBUE HACTOALWEMY
cTaHnapry.

2.17.2 yteepxaeHue Tuna (type approval): lNpouecc NpuHATUS peleHns YNnoTHOMOYEHHbIM
OpraHoM Ha OCHOBaHWM PACCMOTPEHMWS NPOTOKOa UCNbITAHWIA TUNa ANs TMRa rupb nnm Habopa
rMpb 1 NPOoPeccroHanbHOE CyXKAEHNE O TOM, YTO TWUM COOTBETCTBYET 0653aTeNbHbIM
TpeboBaHNAM HacTosIWero cTaHaapTa Ans 3aKOHHOr0 MPUMEHEHMS.

2.18 noeepka (verification): YctaHoBneHve opraHoM rocyapCTBEHHOV METPO/IOr NYECKOM
CnyX6bl (M1 opYruM ogonLManbHO YronHOMOYEHHbBIM OPraHoM, OpraHu3aumesi) NpPUrogHoCTU
rMpb K NPUMEHEeHN0 Ha OCHOBAaHUKM 3KCNepuMeHTaIbHO onpenensaeMblX MeTposiorn4eckmnx
XapakTepuUCTUK 1 MOATBEPXAEHUS UX COOTBETCTBUS 0653aTeNbHbIM TPEOOBAHUSIM HACTOSILLENO
ctaHpaprta. MNoeepka BkoyaeT B cebs Kak NpoBepKy, Tak U knemeHve. [B3saTo B cokpalleHHOM
Bmae n3 cnosaps [2] (ctatbn 2.4 n 2.13).]

2.18.1 nepenyHas nosepka (initial verification): Pag ucnoiraHnin METPONOr MYECKUX
XapakTepucTuk nnn endyanbHblX MPOBEPOK, BbINO/THAEMbIX nepe BBOAOM rmpu B
akcnyataumio, ¢ LENbIO ONPELENUTb, COOTBETCTBYIOT N FMPW MU HABOP rMpb AAHHOMY TUMY 1
npasunam 1 Haxo4sTCS NN X METPONOTMYECKME XapakTEePUCTUKN B Npeaenax, LonyCTUMbIX
LNsi NepBUYHO NoBepKX. Ecnu rupm unm Habop rvpb NPOXoasT BCE UCMbITAHUS U MPOBEPKM, TO
NPW3HAIOT NX 3aKOHHBbI XapakTep, 4TO NOATBEPXAAIOT KNEeAMEHNEM W/ MW BblgaYen
CBMAETEeNbCTBA O NOBEPKeE.

2.18.2 neproanyeckas noesepka; MHCNEKUNOHHasA nosBepka B npouecce aKkcrnyaraumm
(subsequent verification; in-service inspection): Paa ncnbitaHuii n Bu3yanbHbiX NPOBEPOK,
Tak>xe NPOBOANMbBIX OPMLIMANBHBIM NPeacTaBUTENEM cnyX6bl 3aKoHOAATENBHON METPONOT M
(VHCMEKTOPOM) ANS YCTAHOBIEHUS TOrO, MPOAOXAIOT AN FMpy n/munu Habop rups,
Haxo4swwmecs B aKCrnyataLlum HeKOTOpoe BPeMsl C MOMEHTA NpeablayLiei NoBepKy,
COOTBETCTBOBATb WM BHOBb COOTBETCTBYIOT NPaBun/iaM, U COXPaHSIOT i OHW CBOU
MEeTPONornyeckune xapakTepmucTmkn B Tpebyembix npepenax.

MpumMeyaHwe - Ecnu rupu n/mnu Habop rvpb NpoxonsT BCe UCMbITAHUS U NMPOBEPKU, UX
3aKOHHbI XxapakTep N1bo NoaTBEPXLaOT, MO0 BHOBb YCTAHABIMBAIOT KNeiMeHnem n/unm



Bbloayei ceptTudmkaTa noBepKu.

2.19 rups (weight): MatepunanbHas mepa macchbl, HopMupyemas no U3NYECKUM 1
METPONOrnyeckuM xapakTepuctmkam: doopme, pa3mepam, Mmatepmarny, KayecTBy NOBEPXHOCTH,
HOMWHaNbHOMY 3HA4YeHMIO, MIOTHOCTW, MarHUTHbLIM CBOVCTBaM W Mpeaenam Aonyckaemon
MOrpewWwHocTn.

2.20 Bec Tena (weitght of body); 7y :Cunna TSXecTun, C KOTOpPOl TENO NpUTArMBaeTcs 3emneil.
"Bec" o3HavaeT KONM4YeCcTBO OAHON 1 TOWM Xe NPUPOAbl B BULE CUJbl: BEC TENA €CTb
Npou3BeLeHNe ero Maccbl 1 YCKOPEHWS CUIbl TSXECTM.

2.21 macca rupu (real mass); # : Macca rupu, 3HayeHue KOTopOol NoNy4eHo C y4eTOM
PakTN4YecKom NNOTHOCTM MaTepmnana rupy n akTn4eckom NNOTHOCTWN BO3AYXa HA MOMEHT
n3MepeHunit. 2.22 komnapaTop Maccbl (mass comparator): CpeACcTBO CpaBHeEHNS,
npenHa3HaYeHHoe ANs CIMYeHNns rnpb. 2.23 noaekanHas kanmbposka Habopa rupb:
OnpepnenexHve 3Ha4eHNs Macchbl F’Mpb METOLOM COBOKYTMHbIX U3MEPEHUIA (METOAOM CNYEHNS C
9TaNIOHHOM rmpei CyMMbI rMpb NPoBepsSeMoro Habopa, COOTBETCTBYIOWMX el N0 Macce, u
NocneaylowWwmnx CAMYEHNA PasnnyHbiX KOMBMHALWIA rMpb 1 BLIYUCIEHNS 3HAYEHNS MaCChl
KaXAow rmpuv nyTeMm peleHns cCuctTembl ypasHeHuin). Mpumeyanue - JononHntenbHble
onpeaeneHns npMseaeHbl A5 04HO3HAYHOrO PackpbiTUS TEPMUHOB, MPUMEHSIEMbIX B
HacTosWem cTaHgapTe.

3 O60o3Ha4yeHud

B HacTosWwem ctaHOoapTe NpUMeHeHbl 0603HaYeHus, npueedeHHbIe B cnenyouen Tabnuue:

Tabnuua



O6o3HaveHve|EauHuua  |Onpepenexve
A Ve Mnowaap
¥ Tn MarHmTHasa nHaykums B cpene
B n MNMokasaHue rayccMeTpa okpyXalowero MarHMTHOro nons 6es rupu
Ay n MarHutTHaa nHaykums B Bakyyme
C‘ - Monpaska Ha AercTBMe BbiTankMBaowWwer Cabl BO3ayxa
Monpaska Ha AelicTBMe BbITANKMBAKOWEN CUbl BO3ayXa 4Ns
2 NJ0THOCTM BO34yXa BO BPEMS LIMK/A B3BEWMBAHNS B BO3OyXe
o Monpaska Ha AelicTBMe BbITANKMBAIOWEN CUbl BO3AYyXa 4NS
d NAOTHOCTM BO34yXa BO BPEMS LKA B3BEWMBAHNSA B XUOKOCTH
o lMonpaeka Ha LencTBME BbiTanKMBalowWel Cunbl BO3ayxa Ans
i NAOTHOCTMW FMPY ANS ONPeAEeNeHNs YyBCTBUTENbHOCTN
PasHOCTb nokasaHuii BECOB MEXAY MUHUMATbHBIM 1
D Kr MakC/MasbHbIM 3HAYEHUSMWN NPY UCTIBITAHWU HA HEeLEeHTpanbHoe
NONOXEHNE Harpysku
o Kr JleAcTBUTENbHbIA MHTEPBAN WKanNbI
CpenHee 3HaYeHne cunbl, paccuMTaHHOE C UCMOb30BaHNEM
A H CpefHero N3MeHeHnsl Maccbl Ha komnaparTope Macchl 415 NepBOro
pana nokasaHui
CpenHee 3HaveHne cuibl, paccyMTaHHOE C UCMO/b30BaHNEM
T H CpefHero N3MeHeHns Maccbl Ha komrnaparTope Macchl A5 BTOPOro
psna nokasaHuin
B H CpenHsis cuna, 06ycnoBneHHasi MarHATHOM BOCMPUMMYMBOCTBIO
5 H CpenHsas cuna, ucnonbdyemas ons HamarH1M4MBaHus
£y H Cuna TaxecT
Bt H MakcmmanbHas cvna ans pacyeTa MarHUTHOW BOCMPUMMYMBOCTM
7 H MarHutHas cuna, oencTeylowas Mexay KomnapaTtopom Macchbl 1
i rypei B BEPTUKaNnbHOM HanpasneHum Uam rno ocu
g Mc YckopeHue cBoboaHOro nafeHus
i MM M M BoicoTa
Am ! HanpsXeHHOCTb MarHMTHOro Nons
H Ay ! BepTukanbHas coctasnsiowas HanpssXXeHHOCTN MarHMTHOro Nons
Ez M 3emnu
b Yo OTHOCUTENbHAS BNAXHOCTb
At Pa3HoCcTb Mexay nokasaHusMy Macc NCMbITYEMOI 1 3TANOHHOWA
Kr =7 -
rvpb, NOlYYEHHbIMU Ha Becax, roe A=l =1y
A PasHocTb Mexy nokasaHusMy Macc B BO34yXe UCMbITYeMON 1
a Kr 7 _
3TaNIOHHONM r1pb, NONYYEHHbIMU Ha Becax, rae Ay =iy Iy
PasHocTb mokasaHuii B XXMAKOCTU, MONYYEHHbIX HA Becax, rae
Al Kr Ay =1y -1
17 441 ~dn
Kr lMokasaHue BECOB (OeneHne wkanbl)
a - ["eoMeTpunyeckunii NONPaBoYHbIA MHOXUTENb MO [6]
Hy - ["eomeTpunyecknii NONPaBOYHbIA MHOXUTENb MO [6]
Ia - lMokasaHue BECOB AN pa3HULbl HA BbITECHEHHYIO XUAKOCTb
i - lMokasaHue BeCOB ANS COCyAa 1 COAepXalenics B HEM XNOKOCTH
Tt - Moka3saHune BeCoB ANS XNLKOCTU M FMpu, CoOepXalumxcs B cocyne
7 lMokasaHue BECOB ANS UCMbITYEMOW rMpu B BO3Ayxe (nocne
ta TapupoBaHus)
7 lMokasaHue BECOB ANS UCMbITYEMOW rMpn B XMAKOCTUY (Nocne
B TapupoBaHns)
¥ MoacTpOoYHbI CUMBON A5 YMCNA UCTIBITYEMbIX TUPb UK Yucna
cepuii N3MepeHui
KoathcpuLmMeHT paciumpeHms, kak Npasuno, MCnonbayoT & = 2 npu
& - \noseputensHoii BepositHoctv 0,95 (% = 3 npu noseputensHoii
BeposTHoctn 0,99) [7]
i Kr Macca TBepgoro Tena (rups)
-1
M AM OcTaToyHast HaMarHUYEeHHOCTb (CM. TakXe sodd )
M, kr-Monb . [MonsipHas macca Boabl [no doopmyne E.1 (npunoxeHue E)]




M, Kr'MOJ'Ib_l MonsipHas macca cyxoro Bosayxa
g Kr YcnosHas macca rupu
oy Kr YcnoBHas macca aTanoHHON rvpu
ot Kr YcnoeHas macca ucnblTyeMoi rupu
Por ‘r CpenHee 3HaveHue pesynbTaTa U3MepeHnin pasHoCcTy Macc
i CnMYaeMmbix rvpb
" Ay 2 MarH1THbIA MOMEHT (MarHWTOB, NCMOJb3yEMbIX 4N U3MEPEHNs
d M MarHUTHOWM BOCMPUMMYMBOCTW)
g Kr Macca, HoMrHanbHoe 3HaveHne Macchbl rmpu (Hanpumep, 1 kr)
Macca aTanoHHON rnpu, ICNONb3YEMO ONS CANYEHNIA C
iy Kr UcnbITyeMol rupei, npnyem obe Haxo4sTCA B BO3LYXE UK
norpy>XeHbl B XUIOKOCTb
" ‘r Macca sTanoHHON rupu, ICNONb3yEeMO ANS CANYEHNS C
= UCTbITYEMOV Tpeit, npryem obe HaxooAaTCs B BO3AyXe
Macca koMbrHaUuM 3TanoHHbIX FMPb, UCMONb3YEMbIX L7151
iy Kr CIMYEHNS C UCNbITYEMOI FTMPEN, NPUYEM 3TaNOHbI HAXOAATCS B
BO3LYyXe, a UCMbITyeMas rmps - B XMAKOCTU
g Kr Macca rvpu, ucnonb3yemon ans onpeaeneHns 4yBCTBUTENbHOCTH
4y Kr Macca ncnbiTyemoi rupu
g Kr Macca rvpu B BO3ayxe
) Kr Macca rvpu B XuakocTu
Pon ‘r PasHocTb Macc, kak mpaBuno, Mexay UCrbITYEMOWN 1 STaN0HHON
rmpsimm
CpenHee 3HayveHune psana U3MepeHnii, COCTaBnSoWMX YUCno
o ‘r MAOEHTUYHBIX LUKIOB B3BEWMBAHNS, N YNCNO CEPUIA, UMEIOLNX
npubnnauTebHO 0AUHAKOBOE CpeHee KBaApaTNYeckoe
OTK/IOHEHMWE
Lum, Kr PesynbTat namepeHuns pasHoCTX YCNOBHbIX MAcC CNYaeMbIX rmpb
# - Uncno LUMKNOB cAnyennin; £ = 1, ..., #
P Mawvnn rMa |Oasnexve
Py Ma JlaBneHune HacbIWEHHOro napa BnaxHoro Bo3ayxa
R Jx/(monb-K)|MonsipHas rasosas nocTosiHHas
MKM CpeanHsis BbicoTa npodouns wepoxosatoctu (B - napametp
: wepoxosaTocTy) (no pasaeny 11)
B MKM MakcumanbHas BeicoTa npocuns wepoxosatoctu (£ - napametp
i wepoxosatocTu) (no pasaeny 11)
r - MoacTpOYHbIN CUMBO A5 9TANOHHOW r1pK
g Kr CpenHee KBaLpaTnyYeCKOe OTKOHEHWE
s MoacTpOYHbI CUMBON ANS FTUPY AN ONpefeneHns
YYBCTBUTENIbHOCTH
TepmoaunHamuueckas Temnepatypa no MexayHaponHoiw
T K o
TemnepatypHou wkane 1990 (MTLL-90)
t - [MoOcTPOYHbIV CUMBON 4115 UCMLITYEMOW FMpin
£ °C Temnepartypa & rpaaycax Lienbcus, rge £ =7 7315
Epef °C HopmanbHasa Temnepartypa
o Kr HeonpeneneHHoCTb, pacwvpeHHas HeonpeaeneHHoCTb
u Kr HeonpeneneHHOCTb, CTaHOapTHas HeonpeaeneHHOCTb
2 (5, Kr HeonpeneneHHOCTb 3TanoHHON rupu
u ‘r CTtaHpapTHas HeonpeAeneHHOCTb onpeneneHuns Nonpasku Ha
b [eiCTBME BblTaNKMBAIOWEW CUIbl BO3LYyXa
Hha Kr HeonpeneneHHocTb, 06ycnoBneHHas Becamm
By (992, ) Kr CyMMapHasi cTaHoapTHas HeornpeaeneHHOCTb paboThbl BECOB
By Kr CymmapHas cTaHoapTHas HeonpeaeneHHoCTb
" “r HeonpeneneHHocTb, 06yCcnoBneHHas AMCKPETHOCTbIO
Komnaparopa
u ‘r HeonpeneneHHoCTb, 06yCNnoOBReHHas HELLEHTPabHbIM
E NONOXEHNEM HArpysku Ha rpy30npuemMHoii nnatgopme
" ‘r HeonpeneneHHocTb, 06ycnoBneHHas HeCTabunbHOCTbIO
mst

3Ta/IOHHON rnpun




Hrmg Kr HeonpeaeneHHoCTb, 06yCNoBREHHAS MarHe T3MoM
u ‘r HeonpeneneHHOCTb, 06yCNOBNEHHAS YyBCTBATENBHOCTbIO
8 KomnapaTopa
Ly K HeonpeneneHHOCTb, 06ycnoBneHHas NPOLECCOM B3BELWBAHUS
¥ 3 O6bem TBepaoro Tena (rmpu
M
Vi M O6beM ! -i 3TANOHHOW rpY M3 KOMBUHALN F1Pb
Ty - MonsipHas nons BoOASHOro napa
z - KosthdpuumeHT cxxumaemocTtu
7 MM PaccTtosiHme oT Bepxa rupu 0o LueHTpa mMarHuTa [pucyHok B.1
! (npvnoxexwve B)]
= MM PacctosiHme 0T LeHTpa MarHnTa 0o OCHOBaHUS rupu [pucyHok B.1
0 (npunoxexwve B)]
O KEM MnoTHOCTb BNaxHoro Bo3ayxa
o -3 -3
0 Kr'M HopmanbHas nnoTHOCTb BO34yxa, paBHas 1,2 kr/m
-3 . _
Oy Kr'M MNOTHOCTb 3TANOHHOA rMpy mMaccol
-3 - .
Pra Kr'M MNOTHOCTb 3TANOHHOW FMPU MacCoi 't
-3 -3
O ref Kr+m EnvHas ycnoeHas nnoTHOCTbL Matepuana rupb (8000 kr'm ™ )
-3 o o
24 Kr'M MNOTHOCTb STaNOHHOIA rMpu ¢ Maccoit 1
o I MnoTHOCTb rupu, NCNONbL3yEMO ANS onpeneneHns
i UYBCTBUTENBHOCTM
o4 Krm MnoTHOCTb NCNbITYeMO rnpwu
Oy krm MnoTHoCcTb cnnasa (¥ )
Oy krm MnoTHocTb cnnasa (¥ )
Sl g - Mpenenbl LONYCKaeMoii 0THOCUTENIbHOW NOrPeWwHOCTU NS TMpb
[ H-A MarHuTHas NpoHULIAEMOCTb
Hy - OTHOCMTENbHAA MarHUTHas NPOHULAEMOCTb (“I“U )
. MarHuTHas NoCcTosiHHAs (MarHMTHas NPOHULAEMOCTb BakyyMma),
k0 H-A po = 4w 107 2
OcTaTo4Has MarHUTHas UHoyKums, 06ycnoBneHHas
ppdf Tn
0 HamarHUYEHHOCTbIO rMpu
X - (O6beMHAs) MarHUTHast BOCMPUUMYNBOCTb

4 E,EI,I/IHVILI,bI |/|3MepeH|/||7| N HOMWHaJIbHbl€ 3Ha4YeHNA MacCCbl T'MpPb
4.1 EomHuubl nuamepeHunin
MpuMeHseMble e 4NHNLBI UBMEPEHNIA:

- MUAAUFPaMM (Mr), rpamm (r) u kunorpamm (Kr) gns macchbi;

o -3
- Kunorpamm Ha Kybuyeckuini MeTp ANns NNOTHOCTM (Kr*M ~ ).
4.2 HoMnHanbHble 3Ha4YeHUs

HoMuHanbHble 3HaYEHMS MacChbl r'Mpb B KMUorpamMmmMax n0oN>XHbl COOTBETCTBOBATL Y/leHaM

n n n
yucnosoro paga 1-10~ ,2-10" ,5-10" ,roe # - uenoe NONOXUTENbHOE NN OTpULATEIbHOE
4yucno, nnn Hynb.

4.3 lNMocnenoBatenbHOCTb HOMUHATBHbBIX 3HAYEHWIA Macehbl rpb

4.3.1 Habop rvpb MOXET COCTOSITb M3 r'pb, 06pasyowmx 0OHY UK HECKOMBKO Oekan
HOMUWHanNbHbIX 3Ha4YeHuin Mmaccol. CocTas Kax Ao aekaabl 40MXEeH COOTBETCTBOBATb O4HOMY M3
cnefyrowWwmx YACNOBbIX PALOB:

(1;1;2;5)-10n Kr;
(1;1;1;2;5)-10n Kr;

(1;2;2; 5)-10” Kr;



n
(1;1;2;2;5)10" «r,
roe # - uenoe NoNoXnUTEeNbHOE NN OTPULATENBHOE YACNO, U HYTb.

4.3.2 Habop rupb MOXeT TakXXe COCTOSITb U3 HECKONbKUX MMpPb OAHOr0 HOMUHANBHOMO
3HauyeHusi Macchl (Hanpumep, 10 WT. UK YNeHOB Habopa, MPVYeM KaxLas WTyKa UK YneH

Habopa nMeeT HOMMHaNbHOE 3Ha4YeHne Maccbl 5-1 0" Kr).
MeTponormnyeckme TpebosaHus

5 Mpepenbl LONYyCKAaeEMOW MOrpeLlHOCT N NMpu NoBepke

5.1 MNpenenbl fonyckaemon NorpewHocT Npy NepBnYHON, NEPUOLNYECKON NN
WHCNEKLUMOHHON NoBepKe B MpoLecce aKcnayaTauum

5.1.1 Mpenenbl fonyckaeMon norpewHocTn

Mpenenbl LONYCKAEMOW MOrPeLHOCTI NpY NEPBUYHON NOBEPKE OTAENbHbIX TUPb, NPUBELEHHbIE
B Tabnuue 1, 0THOCSTCS K YyCNOBHOW Macce.

5.1.2 MNpepenbl fonyckaemoin NOrpewHoCcT rmpb Npy NeproANYECKON NN MHCMEKLMOHHOW
noBepke B NpoLiecce aKCmnyaTaummn oCTaBNeHbl Ha YCMOTPeHKe Kaxaoro rocyaapcrtsa. OnHako
ecnv npeaesnbl AONycKaeMon NorpewHoCT rMpb NPEBLIWAKDT 3HAYEHUs, NPYBEAEHHbIE B
Tabnuue 1, T0 rvpm He MOryT COOTBETCTBOBATH KNACCaM, yCTaHOBNEHHbBIM HACTOSILMM
CTaH4apToM.

5.2 PaCLIJVIpeHHaFI HeonpeneneHHoCTb

[lns kaxaoi rupy pacumperHas HeonpeaeneHHocTs & npu # = 2 ycnosHoii Macchl nonxHa
6bITb He 6onee 0oHOV TPETU NPeAenoB LOMyCcKaeMoli NorpewHoCTH, NpBeaeHHol B Tabnuue
1.

L3 dm (5.2-1)

Ta6nuua 1 - Mpenenbl LonyckaeMoi norpewHocTy rupp + 5%

B munnurpammax



Horuuans- Knacc mipe
HOE aHa-
wacon E, & Fy Fy M M2 My Moy M,
rupe'!
5000 wr 25000 80000 250000 500000 ( 800000 | 1600000 | 2500000
2000 wr 10000 30000 100000 200000 | 300000 600000 | 1000000
1000 «r 1600 5000 16000 50000 100000 [ 160000 300000 500000
500 wr 800 2500 8000 25000 50000 80000 160000 250000
200 wr 300 1000 3000 10000 20000 30000 60000 100000
100 wr 180 500 1600 5000 10000 16000 30000 50000
50 wr 25 80 250 800 2500 5000 8000 16000 25000
20 wr 10 30 100 300 1000 3000 10000
10 wr 5,0 16 50 160 500 1600 5000
5 wr 2,5 8.0 25 80 250 800 2500
2w 1,0 30 10 30 100 300 1000
1 wr 0,5 1,6 5,0 18 50 160 500
500 r 0,25 0.8 2,5 8,0 25 80 250
200r 0,10 03 1,0 3,0 10 30 100
100 r 0,08 0,16 0,5 1,6 50 16 50
80r 0,03 0,10 0,3 1,0 30 10 30
20r 0,025 0,08 0,25 0,8 25 8,0 25
0r 0,020 0,06 0,20 0,6 20 6,0 20
5r 0,016 0,08 0,16 0,5 1,6 5,0 16
2r 0,012 0,04 0,12 0,4 1,2 4,0 12
1r 0,010 0,03 0,10 0,3 1,0 3,0 10
500 mr 0,008 0,025 0,08 0,25 0.8 2,5
200 mr 0,006 0,020 0,08 0,20 0.8 2,0
100 mr 0,008 0,016 0,08 0,16 0.5 1,6
50 wr 0,004 0,012 0,04 012 0.4
20 mr 0,003 0,010 0,03 0,10 0,3
10 wr 0,003 0,008 0,025 0,08 0,25
5 mr 0,003 0,006 0,020 0,06 0,20
2 mr 0,003 0,008 0,020 0,08 0,20
1 mr 0,003 0,006 0,020 0,06 0,20
1) HoMHENbHBIE SHEYEHMA MACCH FMDB YKASLIBAKT HAUBONLLIYID W HEMMEHBLLIYID HOMMHANLHYIO MECCY, A0My-
CTHMYIO B MIoBOM KNACCe, & TEKKEe NPeOensl AOMYCKAEMOR NOMPELLHOCTH, KOTODEIE He AOMKHE PacnpOCTPaHATLCA
Ha BONee BHICOKWE WM HW3KWE 3HEYEHWA. HEI'IDHMEp. MUHAM ENEHDE HOMWUHAENEHOE 3HaYeHWE MaCcCel ANA TMpK
knacca My paso 100 mr, B TO BPEMA Kak MEKCWMENLHOE 3Hauedwe pasro 5000 wkr. [MpA HOMWMHANBHOR MAaccom
50 mr He BYOET NPUHATE KaKk rMpa knacca My COrMacHo HAaCTORAWEMY CTAaHAAPTY, 8 BMECTO 3T0M0 OHA AONMHA COOTBET-
CTBOBATL NPedenaM AOMYCKAEMON NOrpewHocTM 1 apyrum Tpebosanmam ana knacca My (Hanpumep, hopme w
MEPKMPOBKE) ANA 3TN0 KNACCE TOMHOCTH MMpb. B NPOTHBHOM CIMyYE8 MMpIo HE CYMTAIOT COOTBETCTBYIOLWER HACTORLLE-
MYy CTaHAaPTY.

5.3 YcnosHas macca

5.3.1 YcnosHas macca rupb ¢ (onpeneneHHas ¢ paclumpeHHol HeonpeaeneHHocTbio U B
COOTBETCTBUN C 5.2) HE MONXHA OTAMYATLCS OT CBOEr0 HOMUHANLHOTO 3HayYeHNs U Gonee
4eM Ha Npeaen nonyckaemoi NOorpewHocT 9% MUHYC paclumpeHHas HeonpeaeNeHHOCTb:
wig = (B = I0) S mg, Somg + (B - T7)

(5.3-1)

5.3.2 Ons rupb knaccos EL n E2 | Bcerna conpoBoxaaembix ceptudpmnkaramm
(cBunetenbcTBamu), B KOTOPbIX NPUBEAEHbI COOTBETCTBYIOWME AAHHbIE (B COOTBETCTBUN C

15.2.1), OTKNIOHEHNE OT HOMUHANBHOTO 3HaYeHns ¢ " nonXHO BbITb yUTEHO
nonb3oBaTenem.

TexHun4yeckune TpeboBaHUs

6 dopma
6.1 Obwwme TpeboBaHus

6.1.1 C'vipn JONXHBI UMETb MPOCTYIO FEOMETPUYECKYI0 (POPMY, HECTIOXHYIO AN1S U3rOTOBNEHUS.
"'MpY He LOMXHbI UMETb OCTPBIX KPAEB UMK YrnoB, 4To6bl NPEeLOTBPATUTb UX N3HOC, U He
LOJIXHbl UMETb SIBHO BbIPaXXEHHbIX BNaAuH, 4TOObl NPELOTBPATUTL CKOMNEHWE FPs3K (T.€.
MbifN) Ha UX MOBEPXHOCTMU.



6.1.2 T'vpwn 13 gaHHoro Habopa [ONXHbl UMETb OANHAKOBYO (DOPMY, 32 UCK/TIOYEHUEM TPb
HOMVHaNbHbIM 3Ha4YeHeM Maccehbl (fanee - HoMMHanbHas Macca) 1 r u MeHee.

6.2 'Mpu HOMMHANbHO Macco 1 r unn MmeHee

6.2.1 ['pn HOMWHaNbHOW Maccom 1 r M MeHee [ONXHbl UMETb OOPMY MNOCKMX
MHOIOYroNibHbIX NAACTWH UK NMPOBOJIOK B COOTBETCTBUN C Tabnuuein 2, 4to obecneyrBaeT
NerkocTb paboTbl C HAMMU.

Tabnuua 2 - dopma rupb HOMUHANBHOW Maccoli 1 1 n MeHee

HomuHanbHble 3HaYeHUs MHoroyronbHbie
[MpoBonoku
mMacchbl, Mr nnacTuHbI
5,50, 500 MHoroyronbHble MHoroyronbHble } nnm { 5
CErMeHToB
2
2, 20,200 KesagpaTHble KBagpaTHble cermenTa
1,10, 100, 1000 TpeyronbHble TpeyronbHble 1 cermeHT

6.2.2 ['pn HOMMHaNbHOW Maccom 1 r MOryT UMeTb POPMY NIIOCKMX MHOTOYrONbHbIX NNACTUH
1nn NpoBonok (no 6.3.1). dopma rmpb, Ha KOTOPbIX HE yKas3aHO X HOMUHaNbHOE 3HaveHve,
LLON>XHa COOTBETCTBOBATb 3HAYEHUSIM, NMPUBEAEHHbIM B Tabnuue 2.

6.2.3 Habop rupb MoXeT cocTosTb 13 6o5ee 04HOM NocnenoBaTenbHOCTM DOPM, KOTOPbIe
oTnnyatoTca apyr ot gpyra. OgHako B cepum nocnenoBaTeNbHOCTEN Aekana rupb ¢ 4pyrow
POPMOii He fonXHa ObiTb BCTaBleHa MeXxay ABYMs fekanamu rmpb ¢ 0AMHaKOBOW ¢hOpPMOIA.

6.3 'vipu HoOMUHanbHOI maccon oT 1 1 0o 50 kr

6.3.1 'Mpn HOMUHANbHO Macco 1 1 MoryT UMeTb cpopMy NMbo rmpb, KpaTHbIX 1T, 6o oopmy
DONbHbIX FUPb.

6.3.2 N'mMpn HOMMHANbHOM Maccol oT 1 r [0 50 Kr MOryT UMeTb BHELWHWE pasMepbl, NoKasaHHble
Ha prcyHKax u B Tabnuuax npunoxexus A.

6.3.2.1 371 rnpmn Takxe MOryT UMeTb LIMIVHAPUYECKYIO UK CNerka 3a0CTPEHHYI0 KOHNYECKYHO
oopMy [MpuMep, NprBEAEHHbIN Ha pucyHke A.1 (Mpunoxexue A)]. BeicoTa rupu gonxHa 6biTb
mexay 3/4 n 5/4 ee cpenHero guameTpa.

6.3.2.2 3TM r1pmn TakXxe MOryT UMeTb OTBMHYMBAIOLYIOCS FONOBKY BbicoTo 0T 0,5 8o 1-ro
cpefnHero guameTpa rvpu.

6.3.3 Kpome BbiwenpusegeHHbIX opm (no 6.3.2) rupy HoMMHanbHOM Maccoli ot 5 Ao 50 kr
MOTYT UMETb 1 ApYryto hopMy, NOAXOLAWY Ans cnocoba obpatleHus ¢ Humm. Kpome
OTBMHYMBAIOLLENCS rOIOBKM OHU MOTYT UMETb XECTKMNE 3NIEMEHTbI KOHCTPYKLUMUM ANst
MaHUMNynauun ¢ rmpen, BXoAswwme B COCTaB rmpb, Takue Kak 0Cu, py4Yku, KPOYKM Uv NPoYLLnHBbI
nT.o.

6.3.4 N'vpun knacca M ¢ HOMUHANbHBIMU 3HAYEHUAMM Macchl 0T 5 40 50 Kr MOTyT TakXe UMeTb
OOpMyY NMPSIMOYrONbHbLIX Napanienenunenos co CKPYr NEHHbIMU KPasiMn 1 XECTKOW PYHKO.
TunnyHble paamepbl AN 3TUX FMPb NokasaHbl Ha pucyHkax A.2 n A.3 (npunoxeHwue A).

6.4 'py HOMUHanNbHOW Maccoii 50 kr unu 6onee

6.4.1 'Mpn HoOMUHaNbHOI Maccoi 50 kr unu 6onee MoryT UMeTb LIUSIMHOPUNYECKYIO,
NpPAMOYrofibHYO 1 ApYryto noaxoasiyto gopmy. dopma gonxHa obecneynsats GesonacHoe
XpaHeHue rvpb 1 obpalleHne ¢ HUMK.

6.4.2 'vpn HOMUHaNBHOW Maccoi 50 Kr unu 6onee MOryT UMETb XECTKME 3NEMEHTHI
KOHCTPYKLUWW AN MAHUNYNSALUUNA C TUPEW, Takme Kak 0CK, PYUKK, KPIOYKW UK MPOYLWWHbI 1 T.M.

6.4.3 N'vpu knacca ToyHocTM M, nepeasuraemble Mo NAOCKOMY Nony (MAn No penbcam), LOMXKHbI
6bITb CHAbXXeHbl PONMKOBBIMW JOPOXKAMM UMK XenobKamu orpaHnyeHHOM nnowanm.

7 KoHCTpyKLUUA
7.1 'vpu knacca E
7.1.1 I'vpu knacca E HommHanbHom maccoi ot 1 mr go 50 kr

I"mpw knacca E HoMuHanbHo Maccoii o1 1 Mr o 50 Kr fonXHbl ObiTb HENYCTOTENBIMU U HE
LOJIXHbl UMETb Kakmx-nnmbo NonocTei, 0TKPbIThIX ANS aTMOCHEPHOr0 BO3Ayxa. TW rvpu



DOMXHbI ObITb BbINOHEHBI U3 O[HOMO Kycka Matepumana.
7.1.2 T'vpw knacca E 2 HommHanbHoi maccoit 6onee 50 kr

7.1.2.1 T'vpw knacca E 2 HoMmnHanbHoi Maccoi 6onee 50 Kr MOTYT UMETb MOArOHOYHYIO
nonoctb. O6bEeM 3TOM NONOCTY He JoNXeH npesblwaTtb 1/1000 obwero o6bema rupu. MNonoctb
IONXHa 6bITb repMeTUYHO 3aKPbITOM M BblTb BOAO- M BO3AYXOHEMNPOHMLAEMO (Hanpumep, ¢
ncnonb3oBaHneM npobku). Peabbosas npobka nnbo co WwanLemM nod oTBepTKy, MO ¢ XECTKUM
39MIEMEHTOM KOHCTPYKUMW, TAKMM Kak rofioBka, pyyka, npoywuHa v T.n., AoNXHa 3aKkpbiBaTb
NMoAroHOYHY nonocTb. MaTtepwan, 3 KoToporo N3roToeneHa npobka, fonXeH bblTb TaKUM
Xe, Kak Tefno COBCTBEHHO FMpK, U [ONXEH COOTBETCTBOBATL TPeHOBaHNAM K MOBEPXHOCTU ANs

Kknacca E2 .

7.1.2.2 Tocne nepernYHO NOArOHKM NPMMEPHO YacTb obiwero 06 bema noaroHoYHOM NonocTH
JOJIXHa ocTaBatbCs MyCTOMN.

7.2 M'vpu knacca F

"'vpu knacca F MoryT cocTosiTb M3 04HOW 1 6onee YacTu, BbINONHEHHOM U3 OJHOTO 1 TOrO Xe
martepuana.

7.2.1 'vpu knacca F HomuHanbHom maccon oT 1 1 fo 50 kr

7.2.1.1 ['vpu knacca F HOMuHanbHon Maccor 0T 1 1 8o 50 Kr MOryT UMeTb NOArOHOYHYIO
nonoctb. O6bEeM 3TOM NONOCTY He AONXEH npeBblwaTth 1/4 obwero o6bema rupu. NMonoctb
LOonXHa 6bITb 3aKpbiBaeMoW NMMHO C NOMOLLbIO OTBUHYMBAIOLWENCS FONOBKM, MO0 C MOMOLLbIO
noboro Apyroro NoAX04AWEro NPMCNocobneHmns.

7.2.1.2 Tocne nepsr4HO NOArOHKM NpMMepPHO 1/2 YacTb obwero o6 bema NoaroHOYHO
NONOCTM AONXHA 0CTaBaTbCs NYyCTOWN.

7.2.2 I'vpu knacca F HoMrHanbHoi Maccoi 6onee 50 kr

"vpu knacca F HoMuHanbHo Maccoii 6onee 50 Kr MOTyT TakXXe NnpeacTasnsaTb coboit Moaynb,
cobpaHHbI N3 HECKONbKUX YacTel, 3aKpbITbIA U 3anasiHHbIA Tak, 4ToObl OH OblNT BO3AYXO0- U
BOJlOHenpoHuuaemMbiM. CogepXumoe Moayns MoXeT BbiTb BbINONHEHO U3 MaTepuana,
OT/IMYaIOLWErocs OT TOro, M3 KOTOPOro M3roTOBNIEH COOCTBEHHO MOLY /b, U JOMXHO

COOTBETCTBOBaTb TPeBOBaHNAM K MarHUTHBIM CBOMCTBaM Ans knaccos F1 n F2 . CTeHku
MOLYNS AOMXHbI ObITb 4OCTATOYHO XECTKUMM AN TOro, YToObl M3bexaTb Aedhopmauni,
Bbl3bIBAEMbIX U3MEHEHUSAMUN 0ABNIEHUS OKPYXatoWero Bo3ayxa, TPaHCcnopTUPOBKOWA, yaapamu v
1.n. COOTHOWEHNE MeXAay Maccoi 1 06beMOM JOMKHO COOTBETCTBOBATb TPEOOBAHUSAM K
NMNOTHOCTM cornacHo Tabnuue 5.

7.2.2.1 T'vpu knacca F HoMrHanbHo maccoi 6onee 50 Kr MOryT UMETb NMOArOHOYHYHO MOMOCTb.
O6beM aTo NONOCTK HE [ONXeH NpeBblwaTh 1/20 0bwero o6bema rupu. Monoctb 4onXxHa
6bITb repMEeTUYHO 3aKPbIBAEMO U BbITb BOLO- 1 BO3AYXOHENPOHMLAEMO (HanpuMep, ¢
ucnonb3oBaHnem npobku). PeabboBas npobka nmbo co WnmueM NoL 0TBEpPTKY, MO0 C XECTKUM
3/IEMEHTOM KOHCTPYKLIMW, TAKUM KaK rofioBka, pyyka, npoylumHa v T.1., 4OoNXKHa 3aKpblBaTb
NMoArOHOYHYIO MOJSIOCTb.

7.2.2.2 MNocne nepBunYHOI NOATrOHKM NpUMepHo 1/2 YacTb oblwero o6bema noaroHoYHoM
NoNOCTU O0JIXHA OCTaBaTbCs MNYCTON.

7.3 M'vipu knacca M
7.3.1 Twpwn knaccos ML , M2 1 M2 HomuHanbHow Maccon ot 1 1 8o 50 kr

7.3.1.1 Cnpu knaccos M1 ;M2 u M3 HoMuHanbHO Maccoii oT 1 0o 10 r AoMXHbI 6bITb
HernycToTeNbIMU U HE AO0MXHbI UMETb NMOAroHOYHOM nonocTu. Mvpu knaccos M1, M2 n M3
HOMUHanbHOM mMaccoi ot 20 4o 50 r MoryT nMeTb NOArOHOYHYIO nonocTb. [ng knaccos M! , M
2 1 M3 HomuHanbHow Maccoii o1 100 r o 50 Kr NoAroHoYHas nonocTb obsizatensHa. OgHako

noAroHoYHas NosfocTb HeobssaTenbHa 4N rmpb knaccos ML 1 M2 HoMUHaNbHO Maccoi oT
20 00 200 r, M3roToBNEHHbIX N3 HepXasetolen ctanu. MoaroHoYHas NoNoCcTb A0NXHA ObITh
CKOHCTpyMpoBaHa TakiuM 06pas3oM, 4Tobbl IPELOTBPATUTb HAKONEHNE NHOPOAHON MaTepum
Unn Mycopa B Heil, Ho obecneurBaTb HaneXHOe 3aKpbITEe NONIOCTU U B TO Xe BPEMS AOCTYM K
Hel ons ONONHUTENbHBIX NOAroHOK. O6beM NOAroHOYHOV MONTOCTM HE AOJIXEH NPeBbIWaTh
1/4 yacTn obiwero o6 bema rupu.

7.3.1.2 Nocne nepBunYHO NOATOHKM NpUMEpPHO 1/2 YacTb obwero o6bema noaroHOYHOM



NONOCTN OONXHA OCTaBaTbCs I'IyCTOVI.

7.3.2 LunuHapuyeckue rupw knaccos M1, M2 1 M3 HomuHansHow maccoi o1 100 r go 50 kr
[pncyHok A.1 (nprnoxeHne A)] BOMXHbI UMETb MOATOHOYHYIO NOIOCTb, COOCHYIO C
BEPTMKaNIbHON OCbIO FMpU, OTKPbIBAIOLYIOCS B BEPXHEN HYaCTW FOI0BKM 1 UMEIOLLYIO paclumpeHne
ImameTpa Ha Bxogne. MonocTb fLoMXHa 3aKkpbiBaTbcs MO0 pe3bboBO BTYNKOW CO WAULEM MO
0TBEPTKY (pucyHoK A.1, BapmaHT 1), nMbo LMNCKOM C LieHTpasbHbIM OTBEPCTUEM NS €70
nepemelleHuns (pucyHok A.1, BapuaHT 3). BTynka unu auck AonxeH(Ha) 6biTb N3roToBAEH(HA)
13 naTyHW UK OpYroro NoAX0AsWero MeTanna unmv cnnaea 1 LonxeH(Ha) 6biTb 3anedyartaH
npo6kol 13 CBUHLA 1iv NofobHOro MaTteprana, BCTaBSIEMO BO BHY TPEHHIOIO KPYroBytO
KaHaBKy, UMeoLLYOCS B paclUMPEHHOR YacTu anameTpa.

7.3.3 T'vpu knaccos M1 , M2 n M3 HoMuHanbHoM Maccoi oT 5 0o 50 Kr, BbINONHEHHbIE B oopMe
NPSIMOYrofibHOro Napannenenunena, LONXHbl UMETb NMOATOHOYHYIO NOMOCTb, 06pasyemyto
nnbo BHYTPEHHEN NOBEPXHOCTLIO TPyBUYaTo pyyku, nnbo, ecnu pyyka HenyctoTenas,
noAroHoYHast MoNoCTb AOMXHA ObiTb OTNMTA BHYTPU OAHOW U3 CTOEK rupu. MNoaroHouHas
MONoCTb AOMIXHA OTKPbIBATHCS HA BEpXHen yacTu rupu [pucyHku A.2 n A.3 (npunoxeHue A)].

7.3.3.1 Ecnu noroHou4Hast nosocTb Haxo4MTCs B Tpyb4aToli pyyke [prcyHok A.2 (MpuioXxeHne
A)], nonoctb fonxHa bbiTb 3akpbiTa MO0 Pe3bOOBON BTYIKOM CO WAULIEM NOL OTBEPTKY, 6O
LLMICKOM C LieHTpasnbHbIM OTBEPCTMEM AN ero nepemelleHns. Btynka (Mnam anck) nonxHa bbiTb
M3roToBNEHa 13 naTyHW U Apyroro NOAXoAaWero cnnasa v AonXHa repMeTuyHo
3aKpblBaTbCs NPOBKOA 13 CBMHLA (MU NOJOBHBIM MaTepranom), BCTABSIEMO BO BHY TPEHHIOO
KPYroByto KaHaBky unm B pe3bby Tpybku.

7.3.3.2 Ecnu noAroHo4Hast nonocTb OTAUTA BHYTPU CTONKM M OTKpPbIBAeTCS Ha HOKOBOM 1Unu
BEPXHEeN NOBEPXHOCTM CTOWKM [pucyHok A.3 (MpunoxeHue A)], NonocTb A0NXHA ObITb
3aKkpblBAEMO NNACTUHOWN, BbINOIHEHHON U3 MATKOW CTanu Uam Apyroro noaxoaswero
Matepuana, repMeTMYHO M30MPOBAHHOIO CBUHLOBLIM flobeneM unv nofobHeIM MaTepranom,
BCTaBNAEMbIM B KOPMYC C KOHNYECKUM CEYEHMNEM.

7.3.4 T'vpu knacca M HoMuHanbHow Maccoli 50 kr nnn 6onee
YKasaHHble rvpu He AOJIXHbl UMETb NMONOCTEN, KOTOPbIE MOFYT HakananeaTh Mbifib UK MyCOP.

7.3.4.1 T'vipn DONXHbI UMETb OAHY UK Bonee NOAroHOYHYI0 NonocTb. OB6wWmii 06 beM Bcex
MOArOHOYHBIX MONOCTEN He AoMXeH npesbiwaTh 1/10 obwero o6bema rupu. MonocTn [onXHsl
repMeTUYHO 3aKpbIBaTbCS M BbITb BOAO- 1 BO3LYXOHEMNPOHMLAEMbIMY (Hanpumep, C
ucnonb3oBaHveM Npobku). MonocTn A0NXHbLI FepMETUYHO 3aKpbIBATLCS Pe3b60BO BTY KO CO
WAnLEM Mo 0TBEPTKY, MO0 C XECTKUM 3/IEMEHTOM KOHCTPYKLMW (HanpuMep, ronoBKo nim
pyu4KoMn).

7.3.4.2 [ocne nepBUYHOi NOLFOHKM MO KpaiiHei Mepe 1/3 yacTb 0bLwero o6 bema noaroHoYHoM
NonocTy AOJIXHA OCTaBaTbCs NYCTON.

8 MaTepnan

8.1 O6wwme NonoxeHns

"py LONMXHbI 6bITh YCTOMYMBBIMM K KOPPO3uu. KauecTBo MaTeprana LONXHO BbiTb TakuM,
4TOObI U3MEHEHNE Macchl FUpb BbiNo NpeHebpeXXnMo Mano No CPaBHEHUIO C Npenenamm
LLOMyCKaeMoii MorpewHoCTy AN UX Knacca TOYHOCTH (B COOTBETCTBUM ¢ Tabnuueii 1) B
HOPMarbHbIX YCNOBUSIX 3KCMyaTaumm U ANsi X KOHKPETHOr0 Ha3HayYeHusI.

8.2 M'vipu knaccoB E1 nE 2

Lns rvpb HOMUHaNbHOW Maccoi 1 1 1 6o1ee NPOYHOCTb NMPUMEHEHHOTO MaTeprana v ero
W3HOCOYCTOMYMBOCTb OOXKHbI ObITh TAKMMM X€ UMK Nyylle, YeM Yy ayCTEHUTHOW HEPXaBelowe
cTanw.

8.3 MNvpu knacca F

MoBepXxHOCTb rMpb knacca F HoMrHanbHol Maccol 1 1 nnm 6onee MOXeT UMEeTb NoAX0Asee
MeTanamyeckoe NokpbITUe AN TOro, 4Tobbl YNyYWNTb NX KOPPO3MOHHYHO CTONKOCTb U
NPOYHOCTb.

8.3.1 ns rupb knacca F HoMMHanbHoi Maccoii 1 1 nnm 6onee NPOYHOCTb U XPYNKOCTb
UCMOMb3yeMbIX MaTepranoB 0OXHbl ObiTb, MO KpaviHeh Mepe, TaknMm Xe, Kak y
LeIbHOTSAHYTOM NaTyHU.

8.3.2 1ns rupb knacca F HoMmHanbHol Maccoi 50 kr unm 6onee NpoYHOCTb M XPYMNKOCTb



UCMOMb3yeMbIX MaTepranoB /sl BCEro Tena uiv 4nsi BHEWHUX MOBEPXHOCTEN LONXHbI ObITb,
no KpavHemn Mepe, TakMU Xe, Kak y HepXasetoLlen ctanu.

8.4 M'vipu knaccos M1 , M2 n M3 HoMuHanbHo Maccolt 50 Kr unu meHee

nOBerHOCTb rMpb HOMUHANbLHOM Maccom 1 1 nnn 6onee MoXeT NMETb Noaxoaswee nokpbiTNe
ans Toro, 4tobbl NOBLICUTL UX conpoTtmeneHne Koppo3nn n NPpo4YHOCTb.

8.4.1 'vipu knacca M HOMVHanbHO Maccol MeHee 1 1 LONXHbI 6bITb U3rOTOBNEHDI N3
marepuana, LOCTaTo4YHO YCTOMYMBOrO K KOPPO3UM 1 OKUCTIEHWIO.

8.4.2 Llunnnapunyeckue rupun knacca M! HoMnHanbHoM Maccoi MeHee 5 Kr 1 rupu knaccos M 2

1 M3 HoMuHanbHOW Maccoi MeHee 100 I 4O/XHbl 6bITb M3rOTOBMEHbI U3 NATYHW UK OPYroro
MaTepuana, NpoYHOCTb 1 COMPOTMBEHMNE KOPPO3WM KOTOPOro Takue Xe UMK Nyylie, YeM y

natynu. pyrue umnanHapuyeckue rupu knaccos M1, M2 n M3 HomuHanbHom maccor 50 kr nau
MeHee LONXHbl OblTb N3roTOB/IEHbI N3 CEPOro YyryHa uiav LPyroro Matepuana, XpyrnkocTb 1
COMPOTUBNIEHNE KOPPO3NM KOTOPOrO Takne Xe UKW Nyylle, Y4eM y CEPOro YyryHa.

8.4.3 N'vpwu, nmetowwme hopmy NpSMOYroNibHOro napannenenuneaa, HOMMHanbHoW Maccom oT 5
110 50 Kr BOMXHbI 6bITb U3rOTOBNEHBI U3 MaTeprana, ConpoTUBIEHME KOPPO3WU KOTOPOrO Mo
KpariHei Mepe Takoe Xe, Kak y Ceporo YyryHa. XpynkocTb 3TOro matepuana He LonxHa 6biTb
6onblue, YeM Y Ceporo YyryHa.

8.4.4 Pyuku rvpb, nMetolmx popMy napannenenvnena, 0NXHbl 6biTb BbINONHEHb! U3 OQHOMO
Kycka cTanbHol Tpy6Obl MW U3 YyTryHa, COCTaBNSOWEr0 O4HO Lie/I0e C TENIOM TMpU.

8.5 N'vpw knacca M HoMuHanbHo Maccoi 6onee 50 kr

8.5.1 NoBEPXHOCTb FMPb MOXET UMETb MOLXOASILEE NOKPbITUE LS TOFO, YTOObI YNyYWnTh 1X
KOPPO3MOHHYHO CTONKOCTb. DTO MOKPBITVE AOMXHO BblAEPXMBATD YAaPbl U MOFO4HbIE YCIOBUSI.

8.5.2 ['Mpu [ONXHbl ObITb BbIMNOMHEHbLI U3 OLHOrO UM HECKO/bKUX MATepManoB C KOPPO3NOHHOM
CTOVIKOCTbIO TaKoW Xe MUKW nydlle, YeM y Ceporo YyryHa.

8.5.3 Matepuman [onXeH MMeTb Takue NPOYHOCTb 1 CONPOTUBIEHNE, KOTOPbIE NO3BONSIOT
BblOEepXMBaTb HArpy3ku 1 yaapbl, BO3MOXHble B HOPMaibHbIX YCIOBUSAX 3KCMyaTauuu.

8.5.4 Pyuku rvpb, nMetowwmnx popmy napannenenvnena, AonXHbl 6biTb BbINOIHEHb! U3 OAHOMO
Kycka cTanbHol Tpy6bl MW U3 YyTryHa, COCTaBNSOWEr0 O4HO LiEN0e C TENOM TMpU.

9 MarHeTun3m

9.1 MNpepenbl 0OCTaTOYHOW MarHUTHOW MHAYKLMMW, 0OYCNOBNEHHON HAaMar HUYEHHOCTBIO TpU

3HayeHns 0CTaTOYHON HaMarHnyeHHocTn 3 , Bblpa>keHHble B egnHnuax ocTaTto4yHom

MarHWTHOM UHOYKUMK podd , HEe [IOMIXHbI NPEBbIWATL 3HAYEHWIA, NPUBEAEHHBIX B Tabnuue 3.

Tabnuua 3 - MakcumanbHasi ocTaToyHas MarHuTHas MHOyKums o dd

B mukpoTecnax

Knacc rupb|MakcumanbHas ocTaTouHas MarHUTHas MHAYKLNS po
El 25

Ez 8

F1 25

F2 80

ML 250

M1-2 500

M2 800

M 23 1600

M3 2500

9.2 Npenenbl MarHUTHON BOCMPUMMYNBOCTH

3Ha4yeHns MarHUTHOA BOCMNPUUMYNBOCTU F'MPU HE LOJIXKHbI MPEBbIWATb 3HAYEHWIA, NPUBEAEHHbIX



B Tabnuue 4.

Tabnuua 4 - MakcumanbHas MarHuTHas BOCNPUMNMYMBOCTb

HomuHanbHoe 3HayeHne macchl r'mpb # K nacc rupb

El |[E2 |F1|F2
miqr 0,25(0,9 [10 |-
2rimi1q0r 0,06(0,18(0,7|4
20r<m 0,02(0,07/0,2/0,8

9.3 Ecnu 3HayeHns 0CTaTto4YHON HAMarHMYEHHOCTM 1 MarHUTHOW BOCNPUMMYBOCTM,
NosyyYeHHble MPY BCEX MECTHBIX M3MEPEHUSX, MEHbLIE YKa3aHHbIX B Tabnvuax 3 u 4, 1o
npennonarawT, 4TO COCTaBAsoWMe HEONPELENEHHOCTY, 0BYCNOBNEHHbIE MarHeTU3MOM rupu,
npeHebpexmMo Manbl. MakcuManbHble 3HaYeHUst 0CTaTOYHOM HAMarHMYeHHOCTM U MarHUTHOM
BOCMPUMMYMBOCTH, yKa3aHHble B Tabnvuax 3 1 4, TakoBsbl, YTO NPW MarHUTHbIX NMONSIX U
rpagueHTax MarHUTHbIX NONEn, KOTOpble, BEPOSTHO, MPUCYTCTBYIOT Ha Yallax koMnaparopa,
OHMU BbI3bIBAIOT UBMEHEHNWE YCNOBHOM Macchl MeHee 1/10 npenenos AonyckaeMomn NorpewHocTm
ncnbiTyemow rupm no [8], [9].

10 MnoTHoOCTb

10.1 O6wme NonoxeHus

MnoTHoCTb MaTepuana rupb (Tabnvua 5) nonxHa 6biTb Takon, 4T06bl 0TKNOHEHME Ha 10% oT

. -3 .
HOpManbHOM MNOTHOCTM Bo3ayxa (1,2 Kr'M ~ ) He co3LaBasio NorpewHoCTH, NPeBbllatoLLei
OLHY YETBEPTYIO YaCTb abCONOTHOrO 3HAYEHNS MPEAENOB LOMYCKaEMOW NOrpPeLHOCTY,
npuBeLeHHbIX B Tabnnue 1.

Tabnmua 5 - MUHUManbHbIe 1 MaKCUManbHbIe Npeaenbl NIOTHOCTY P uin | © max

HomuHans- Prrier P 107 K w3
.I.ﬁg :.l;i‘:i.-. Knace mpe (onA knacca My 3HAYSHUA HE HOPMWDOBAHLI)
e L E, Fi Fa My Mig My Mg
=100r 7,934—8,067 7,81—8,21 7,39—8,73 6,4—10,7 z44 | =230 | =223 =15
S0r 7.92—8,08 7,74—8.28 7.27—8,680 6,0—12,0 =40
20r 7.84—817 7,50—8,57 6,6—10,1 48—240 =26
10r 7,74—8.28 7,27—8,80 6,0—12,0 =40 =20
5r 7B2—8 42 69—96 53—16,0 =3,0
2r 7.27—8,89 6,0—120 =40 =20
1r 6,9—9.86 53—160 =30
500 mr 6,3—10,9 =44 =22
200 mr 53—16,0 =30
100 mr =44
50 mr =34
20 mr =23
MpumeyaHns
1 ﬂpasmno, OTHOCHeecd K NNMOTHOCTU FTMpb. Hpeunonoxmeano Orme et - npegenbl

[0MnycKkaeMon OTHOCUTENbHOM NOrPELWHOCTN FMpb. [MnoTHOCTL rmpm e OON1XHa ynoBNeTBOpsATb
cnenyrouwmnMm ycnoBusm:

1 1

8000 kr wa= - $p £B000 Kk w -

, €CNn

1+105[M]
[

Biml g < 6-107°

© (10.1-1)

1—105[—6’”””“ ]
5



1 s
5 Smme B
1+10 —

Bimlwmg 2 6107

20003 1 -

, ecnm (10.1-2)

2 He3aBwncymo oT TpeboBaHWiA, KacatowWmxcs MIOTHOCTU F1Pb, XenaTenbHO Noy4nTb

nnotHocTb 8000 Kr-m B , 0COBEHHO ANS 3TANOHHbIX FTMPb UK Pabounx rupb ¢ 60nbLWUM
HOMUHANbHbLIM 3Ha4YeHMEeM Macchl. Hanpumep, MoXxeT ObiTb MCMONb30BaHO YyryHHOE TENO,
MMeloLlee BCTPOEHHYIO crieunanbHyo NonoCTb, B KOTOPOWA OTANT CBUHLOBBIV CepAeYHIK, C
Maccoli, coctasnstowen npnbnuantenbHo 30% obweit HOMUHANbHOM Macchbl 3TanoHa.

10.2 MNMonpaeka Ha nencTere BbiTanKMBaoLWen cubl BO3ayxa

_ = -3
10.2.1 Ecnu nnoTHOCTb BO34yxa BO BPEMS U3MEPEHUI #a oTnnuaetcs ot 70 T 1,2 krm
Bonee yeM Ha +10% 1 MNOTHOCTb MaTepuana UCnbiITyemoit rupy 't oTandYaeTcs oT NNOTHOCTY

MaTepuana STanoHHOM rmpu 1 | ycrnosHas Macca rmpu MoxXeT 6biTb CKOPPEKTUpOBaHa
nonpaskoW Ha AeNCTBUE BblTankusaroLen cuibl C cnenyowmm o6pasom:

gy = Higy (1 C) + b, , (10.2-1)
roe

1 1
=l ‘ﬁu)[—‘—]

PPl (10.2-2)
MC

- CpefiHee 3HauyeHMWe pe3y/bTaTa U3MepeHuin pasHOCTU MacC CMYaeMblX rvpb;
“¥ - NNOTHOCTb MaTepuana aTanoHHO rmpy;

Pt |y Mer _ycnoBHas Macca UCMbITYEMOiA 1 3TANOHHO Mpb, COOTBETCTBEHHO.
10.2.2 T'vpu, cnonb3yemble Ans KannbpoBKW/NOBEPKN BECOB

BbicoTa Haa ypoBHEM MOPS M COOTBETCTBYIOWME N3MEHEHWNS MNOTHOCTM BO3AyXa MOTYT BAMATb
Ha NMorpewWwHoOCTb N3MEPEHWIA YCNOBHON MacChl r'Mpb, MOSTOMY LOMXHa ObITh NCNONb30BaHa
nonpaska Ha BbITankMBatoLyo Cuay Bo3ayxa B cootseTcTBum ¢ 10.2.1. [Npn 8TOM NNOTHOCTL
rvpb LonxHa 6biTb U3BecTHa. Ecnv Heobxoaumo rnenonb3oBaTh rMpu knacca E Ha BeicoTe
6onee 330 M, [onxHa ObITb yKasaHa NAOTHOCTb FPb BMECTE C UX HeonpeaeneHHocTbto. [ns

rvpb knacca F1 aTo xe npaBuno cnpaeeanveo Ha BuicoTe 6onee 800 M. B npoTnBHOM cnyyae
U3roTOBUTENW LOMXHbI YYUTbIBATb YMEHbLEHWE BbITANKMBAIOWEN CUIbI BO3AYXa HA 60/bLMX
BbICOTax NpW yKasaHuu knacca rvpb.

11 CocTosiHMe NoBEePXHOCTU

11.1 O6wme NonoxeHns

Mpy HopManbHbIX YCNOBUSIX 3KCMyaTaumMm Ka4eCTBO NOBEPXHOCTU [OJKHO BblTb TakuM, YTOObI
noboe n3mMeHeHne Macchl rmpb BbiNo NPeHebpexXMo Mano OTHOCUTENBHO NPenenoB
JorycKkaemowm NorpeLHocTu.

11.1.1 NMoBepPXHOCTb rMpb (BKNOYAS OCHOBAHME W Yribl) LONXHA ObITb FNanKow, U Kpast
LLONXHbl BbITb 3aKPYT NEHBI.

11.1.2 NMoBepxHOCTb rvpb knaccos E u F He fonxHa 6biTb MOPUCTON U foNXHa 61ecTeTb Npu
BU3yanbHOM OCMOTPE. BusyanbHbii 0OCMOTP MOXET ObITb LOCTATOYHBIM, 32 UCK/TIOYEHNEM
CMOpPHbIX NN COMHUTENbHbIX CNy4aes. B takunx cny4dasx OONXHbI ObITb MCMONb30BaHbI
3Ha4eHus!, ykasaHHble B Tabnuue 6. MakcmMmanbHoe 3Ha4YeHMe WepoXoBaTOCTU NOBEPXHOCTH,
[ornyckaemoe ANs rMpb HOMUHaNbHO Maccoi 6onee 50 kr, LOMXHO B 1Ba pasa NpeBbiwaTth
3Ha4eHus, ykasaHHble B Tabnuue 6.

Tabnmua 6 - MakcrManbHble 3HaYEHUS LWepPOX0BATOCTU MOBEPXHOCTM

B MykpomeTpax



LLlepoxoBaTtocTb noBepxHocTU|K nacc rupb
El [E2|F! [F2

E; 0,51 [2 |5

k., 0,1(0,2(0,4|1

11.1.3 MoBepXxHOCTb LMAMHAPUYECKMX rUpb Knaccos M1 , M2 1 M3 HoMuHansHow Maccoi oT 1
r 8o 50 kr gonxHa 6biTb FrNaakol n He AoNXHA 6bITb NOPUCTOM NPY BU3yanbHOM OCMOTpE.

KayecTBo 06paboTku YyryHHbIX rupb knaccos M1 ;M2 u M3 HomuHanbHoi Maccori o1 100 r oo
50 kr v BCcex rupb knacca M HoMuHanbHow Maccoli 6onee 50 Kr LOMXHO BbITb TAKUM Xe, Kak Yy
CEeporo YyryHa, TlaTenbHO OTANTOrO B DOPMY U3 MENKOr0 Necka. STOro MOXHO A0BUTLCS C
MCMOJIb30BaHNEM COOTBETCTBYIOWMNX METOA0B 3aLMTbl MTOBEPXHOCTH.

12 MoaroHka

MoAroHKa rmpu ¢ AaHHbIM HOMUHAbHBLIM 3HAYEHEM MacChl A0JXHA OblTb BbINOMHEHA TaKUM
06pa3oM, 4TobObl yCNoBHAs Macca pe3ynbTaTa B3BewWBaHns 3TOM rmpu B Bo3ayxe Obina paBHa
3aaHHOMY HOMMHAIbHOMY 3HA4YeHMIO B Npefenax LomnyckaeMbiX NOrpelHocTel,
YCTAHOBNEHHbIX ANA KNacca TOYHOCTU, K KOTOPOMY NPUHALANEXUT faHHAas rvps.

12.1 M'vpu knacca E

MonroHka rupu LOMXHa ObiTb BbINOJHEHA NPUMEHEHMEM WK OBKY, MONUPOBKY NN OPYTrOro
noaxogsiuero crocoba. B koHUe npoLecca AoMXHbl 6bITb YA0BIETBOPEHBI TPEBOBAHNMS,
npenbsiBAsieMble K MOBEPXHOCTW. ['MpK HOMMHaNbHOM Maccoii 6onee 50 Kr ¢ NoaroHOYHo
NONOCTbIO MOTYT ObITb nogorHaHbl C UICNONb30BaHWEM TOro Xe Matepumana, 3 KOToporo oHu
N3roToB/IEHDI.

12.2 'vpu knacca F

MoAaroHka HeNycToTeNbIX r’Mpb A0MXHA OblTh BbINONHEHA NPUMEHEHMEM WG OBKN, NONMPOBKM
Unu opyroro nogxogsuwero crocoba, He yxyaWwatowero NoBepXHOCTb. MMpU ¢ NOArOHOYHbIMM
NMoNoCTSIMU A0JIXHbl 6bITh MO4OrHAHbI C MCMONb30BAHMEM TOMO Xe MaTtepuana, u3 KoToporo
OHW N3roTOB/EHDI, NN C NCNOJNIb30BaHNEM HepXXaBelolwei ctanu, naTyHu, onoea, MonnbaeHa
nnu BoNibdppama.

12.3 M'vpu knacca M

12.3.1 ['vpwn, N3roToBNEHHbIE N3 TOHKOrO NNCTa UK MPOBONOKM, HOMUHABbHOM Maccow oT 1 mr
L0 1T LONXHbl 6bITb MOAOIrHaHbI NyTEM 06pe3aHus, WG OBKU UK MOMPOBKM.

12.3.2 LunuHapuryeckne rupu, He nmetowume nonocTem, 4onXHbl 6biTb NOAOrHaHbI NyTEM
NONNPOBKMU.

12.3.3 N'vpu, nMetoLwpme noaroHoYHyo NoocTb, fLOMXHbl ObITb NOAOrHaHbI MyTEM f00aBNeHuUs
WU yaaneHus NaoTHOro MeTanMyeckoro Matepumana, Takoro Kak CB1HLoBas 4pobb.

12.4 HopmanbHble ycnosus

HopManbHble ycnoBus npoBefeHns NOArOHKN 3TaNOHHbIX TYPb:
-3
- enHag ycnoBHasa nNnoTHOCTb MaTepuana rupb - 8000 kr'm ™ ;

-3
- HoOpMasbHas NNOTHOCTb Bo3ayxa - 1,2Kkr'M ~ ;

- B3BEWMBAHWE B BO3ayXe npw Temnepatype 20 °C 6e3 nonpasku Ha AeicTBue
BbITaNnK1Balowwen cusbl BO3ayxa.

13 MapkunpoBka

13.1 O6wme NonoxeHus

"MpW HOMUHANBHO Maccoi 1 I M HOMUHANBHO Maccoii, KpaTHOM eanHULE, LONXHbI ObITb
4eTKO MapKMpPOBaHbI C yKa3aHNEM X HOMUHANbHOMO 3HAYEHUS MpY YCNOBUK, YTO Ka4eCTBO
NMOBEPXHOCTU 1 CTabnIbHOCTb FMPU He YXYALWATCS U3-3a HaNM4Yns MapKUPOBKY U
TeXHONOrmm HaHeceHus MapKI/IpOBKVI r|/|p|/|, 3a NCKNKyeHnem rmpb knacca E n rmpb
HOMWHanbHOM Maccoi 1 r, npuBefeHHbIX B 6.2.2.

13.1.1 Uudppel, 0603Havatowme HoMUMHanbHble 3Ha4YEHWS Macchbl rpb, AOJKHbI
COMPOBOXAAaTbCSH YKasaHWeM e ANHULL U3MEePEHWIA:



- Kunorpamma gns macc 1 Kr v BblllE;
- rpamma ons macc ot 1 0o 500 r.

13.1.2 [MapHble unu TpoiHbIe 9K3eMNNSPbI Fpb B HABOPe LONXKHbI YETKO OTAMYaTLCS APYr OT
Ipyra 0603Ha4YeHNEM OLHOM 1K LBYMS 3B€3L04KaMU, UK TOYKaMK, HAHECEHHBIMU B LIEHTPE
NMOBEPXHOCTHU, 38 UCK/TIOYEHWEM NMPOBONOYHBIX T'MPb, KOTOPbIE AOMXHbI OTIMYATLCS OPYr OT
Jpyra oLHUM U ABYMS KptouKamu.

13.2 N'vpu knacca E

Knacc nonxeH 6bITb ykasaH Ha Kpbliuke ¢oyTaspa (B cooTBeTcTBum ¢ 14.1) ons rupb knacca E.
"vpst knacca E He nonxHa 6biTb MapKMpoBaHa, ECNM TObKO 3T0 He TpebyeTcs ANs 0TNMyns
ee OT Apyrow rupu knacca E, n npv ycnosum, 4To Ka4eCcTBO NOBEPXHOCTH 1 CTABWABHOCTb FUpU
He yXyawatoTCs U3-3a Hann4nsa MapknupoBKM NN TEXHONOr NN HAHECEHNS MapPKMPOBKMN MMpPW.
MakcrmanbHO BO3MOXHOE YMCNO MapKMPOBOK NONb30BaTENS NpUBEAEHO B Tabnuue 7.

Tabnuua 7 - MakcumanbHoe 4ncno MapKkmnpoBOK Nnonb3oBaTtens

Knace HomuHanbHoe 3HayeHne |BbicoTta MakcumanbHoe 4ucno 3Hakos, unMp
Maccel Hagnucemn, MM nnu 6yks
1
E,F,Mln 1 5
M 2
El 2qr 2 3
1
OTFL a0 o4t o100t 3 5
M 2
1
OTFL 80 161 200 go 10 kr 5 5
M2
1
OTFl 8o 15 ooxr 7 5
M 2

Fmpm knacca E 2 MOryT UMETb TOYKY, PACNONOXEHHYIO HE B LEHTPE BEPXHEN MOBEPXHOCTH,

4yT0bbl OTNINYATBL UX OT rMpb knacca El .
13.3 Nvpu knacca F

I"'pY HOMUHaNbHOW Maccoit 1 r unm 6onee [ONXHbI UMETL OTWANGOBAHHOE UMK
BbIrPaB/POBaHHOE HOMWHASIbHOE 3HAaYEHWe, Bbipa>XeHHoe B CooTBeTCTBMM C 13.1 (3a KOTOPbIM
He cnepyeT HaumeHoBaHue Unu o6o3HayveHne eanHULLbI).

13.3.1 'vpm knacca F1 He [onXHbl UMEeTb HMKaKUX MapkMpoBOK kacca.

13.3.2 'vpu knacca F2 pon>Hbl MMeTb MapKMPOBKY WX knacca B Buae byksbl "F" BMecTe ¢
yKasaHueM Yx HOMUHaNbHOr O 3HaYeHUS.

13.4 T'vpu knaccos M1 , M2 n M3

13.4.1 [NpsiMOyronbHbIE FrMpY HOMUHANBHOM Maccol oT 5 go 5000 kr 4ONXHbI UMETH
HOMUWHANbHOE 3HAYEeHNE MACChl, 3a KOTOPbIM creflyeT 0603HadeHve "Kr", BLaBneHHoe nim
BbICTyNarolee Ha Tene rmpu, Kak nokasaHo Ha pucyHkax A.2 n A.3 (npunoxeHue A).

13.4.2 UunuHgpuryeckne rmpu HoMmHanbHon maccoi ot 1 1 ao 5000 Kr LOMXKHbI UMETb
HOMMHaNbHOE 3HAa4YeHNe Macchbl, 3a KOTOpbIM cnefyeT obo3HayveHne "r" unm "kr", BoaBneHHoe
WA BbICTYNarLWee Ha rofloBke, Kak nokasaHo Ha pucyHke A.1 (npunoxeHne A). Y
UMIMHAPUYECKUX TUPb HOMUHANBHOW Maccoi oT 500 r no 5000 kr ykazaHHoe 060o3HaueHne

MOXeT ObITb BOCrnpownseeneHo Ha U,I/IJ'IVIH,EI,pI/I'-lGCKOIZ MOBEPXHOCTU Tena rupun.

13.4.3 'vpu knacca M! non>Hbl UMETb BAABNEHHbIN MW BbICTyNawowmii 3Hak "M1 " nan "M"
BMeCTe C yKa3aHMeM HOMUHAbHOM0 3HaYeHUs B MONOXEHUM CornacHo pucyHkam A.2 n A.3

(npnnoxenwue A). Mvpu knacca M1 npsiMoyronbHo hOpMbl MOTYT UMETb BAABNEHHbIA UK
BbICTYNAMOWWA 3HAK M3rOoTOBUTENS B LEHTPaNbHOW 4YaCTW FMpb, Kak nokasaHo Ha pucyHkax A.2
n A.3 (npunoxeHue A).

13.4.4 I'Ip;lmoyroanble rmpu Knacca M2 nonxHbl UMeTb yKa3aHne HOMWHanbHOro 3Ha4yeHun4



Macchbl U TakXe MOryT UMeTb BAABMEHHbIA UKW BbICTynatowmii 3Hak "M 2 " cornacHo pyMcyHkam
A.2 n A3 (mpunoxeHue A).

13.4.5 MpsiMoyronbHble rMpu Knacca ToYHOCTU M3 LoNXHbI UMETb BAABNEHHbIV UK

BbICTYNatowWmin 3Hak "M3 " unm "X" BMecTe ¢ ykasaHueM HOMUHaNbHOMO 3HaYeHUs Macchl B
NONoXeHun cornacHo pucyHkam A.2 n A.3 (npunoxeHne A).

13.4.6 Mvpu knaccoe M2 1 M? (3a UCKOYEHMEM NPOBOOYHLIX FVPb) MOTYT UMETb BAABMEHHbIN
VNN BbICTYNAOWMIA 3HaK N3rOTOBUTENS:

- B LLEHTPanbHOM YacTu NPSIMOYrOJibHbIX T1Pb;

- HA BepXHel MOBEPXHOCTM rONOBKU LUANHAPUYECKUX TUPb;

- Ha BEPXHei NOBePXHOCTU UMAMHAPA AN UWMANHAPUYECKUX Tpb Knacca M3 | koTopble nMetoT
pyuyKy, Kak nokasaHo Ha pucyHkax A.1, A.2 n A.3 (npunoxeHne A).

13.4.7 T'vpu knacca M# HoMuHanbHoM Maccoit 50 kr unu 6onee

'Mpst [ONXHa MMETb UM PoBOE 0603HAYEHNE HOMUHANIBHOTO 3HAYEeHWSI MaCChl, 33 KOTOPbLIM
cnenyeT 0603HaYeHVE eANHNLBI.

13.5 Mvpm knaccos M1-2 n M2-3

Mvpw knacca M1-2 nonHbl UMETb BAABNEHHbIN MW BbICTynatowmii 3Hak "M1-2 " a rupm knacca
M2-3 - 3Hak "M 22 " BMecTe C HOMMHA/IbHbLIM 3HAYEHNEM MaCChl, 38 KOTOPbLIM cneayeT

o6oaHaueHwve "kr". M'vpwm knaccos M1-2 u M 22 mMoryT uMeTb BAABNEHHLIN 1N BLICTYNAOWMIA
3HaK N3roTOBMTENS HA BEPXHEW CTOPOHE MOBEPXHOCTM 1 TAKOro Xe pasmepa, Kak nokasaHo Ha
pucyHkax A.1, A.2 n A.3 (npunoxeHne A) ons opyrux rupb knacca M.

13.6 MapknpoBka nonb3oBartens

MpuHATO, 4TOOLI NONIb30BaTENIN YETKO MASHTUMULMPOBANM OTAeNbHble MpK, Tak Kak 3To
noMoraeT ycTaHaBIMBaThb CBS3b MMpY C ee CepTUMKaTOM KanmbpoBKM UK CBUAETEIbCTBOM O
nosepke. Mpuemnemoe MakcumanbHoe YMCO MapKMPOBOK NONb30BaTeNs ykasaHo B Tabnuue 7.

MapKnpoBKKM NMo/b30BaTENS LOMXHbI COCTOSITh U3 3HAKOB, LIMAPP Unu ByKB, HO NMPU 3TOM He
BHOCWTb NMyTaHULY B yka3aHne HOMWHANbHOrO 3HAYEHNSI MACChl UK Knacca TOYHOCTH.

14 YnakoBKa

14.1 Obwwme NonoxeHns

vpw, 3a UCKNoYeHneM rupb knaccos M1-2 M2 /M 2-3 n M3 | gonxHsbl 6biTb NpeacTaBneHbl B
COOTBETCTBUM CO CNeayowmmMmn TpeboBaHnaMu:

14.1.1 Kpblwka yTnapa ong xpaHeHus rupb AONXHA UMETb MapKUPOBKY C yKasaHneMm knacca

B BUIE "El u’ uEz u’ uFl u’ qu " wnm an u.

141.2 Fmpm M3 0OHOro N T0ro xe Haéopa OOJIXHbI NpuHagnexatb K O4HOMY U TOMY Xe Knaccy
TOYHOCTW.

14.2 M'vpn knaccosEwun F

14.2.1 nanemayansHble rvpu 1 Habopbl rMpb AONXKHbI 6bITb 3aWWMLWEHBI OT U3HOCA UMK
MOBPEXEHUS, BbI3bIBAEMOr0 yaapamm unu subpaumein. 3tu rupu n Habopsl rvpb cneayeT
XpaHUTb B PyTnspax, M3roToBNEHHbIX U3 AepeBa, MNacTMacchl NAn 4pyroro NoaxoAsiero
marepuana v UMeLmx UHANBNAYanbHbIE SYENKN.

14.2.2 CpencTea onsi paboThl ¢ rupsimm knaccos E v F [onxHbl UMETb KOHCTPYKLWIO,
UckoYatoLLyto obpasoBaHue LapanuH Unmn opyrve HapyLweHns noBepxXHOCTY rpb.

14.3 T'vpu knacca M1

14.3.1 UunuHgpunyeckne rupu knacca M! HoMmuHanbHol maccoi 1o 500 r BKNKYNTENBHO
(MHAVBULYanbHble TMpU M Habopbl) cneayeT XpPaHuTb B QOYTASPE C UHAVBULYANbHBIMU
ayerikamu.



14.3.2 JlncToBbIE 1 NPOBO/IOYHBIE TMPY CNERYET XPaHUTb B YTNSApax C MHAMBUAYANbHbLIMA

sayelikamm; knacc (M1 ) nonxeH 6bITb HAHECEH Ha KpblWKe gyTnsipa.
MeTposiormiecknin KOHTPOJIb

15 ®opMbl METPOJIOr N4ECKOr 0 KOHTPOIA

O6nacTtb NPUMEHEHNS TUPb, NMOANEXAIUMX FOCYLAPCTBEHHOMY PErYIMPOBAHMIO B 3aBUCMMOCTM
OT HaLUMOHAaNbHOro 3aKOHOJAaTeNbCTBA, NPpefycMaTpmBaeT OCYILECTBEHNE METPONOrM4ECKOro
KOHTPONS B LENSIX YCTAHOBNEHNS COOTBETCTBUS rMpb TpeboBaHMSIM HACTOSAWEro cTaHaapTa.

D OopMbI OCYLIECTBNIEHMSI METPONOMMYECKOr0 KOHTPONS Tpb Cneayowme:

- yTBEpXAeHue Tuna;

- KannbpoBka;

- NoBTOpPHas Kanubposka;

- noBepka rvpb;

- NepBMYHas 1 Nocneayowas NnoBepku.

B Tabnuue 8 npuneeneHbl 06s13aTenbHble TpeboBaHUS K UCMbITAHUSAM Tpb.

Tabnuua 8 - TpeboBaHMs K NCMbITATENbHBIM MPOLENYpaM B LENSX YTBEPXAEHNS Tna, Npu
NEePBUYHO 1 Meproanyeckon nosepkax

LW epoxoBaTocTe MarkuTHan Ocratounan YenoBHaR Macca
NroTHocTs p N0 B8pHOCTH BT PHA M- HEMA THHHEH HOE T m
WeneiTa- BOCTE ) M =
HHe
Knacc ToMHOCTH rMps
E 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
v xXr W \ " x X x x x x X
=i W " i * * * X X X

Mpumeyan e — B raBnuue npuestensl cnefylowme o603 HEYEHNRA:

TA — yTeepxasHe THNE;

IV — nepeM4YHER NOBEPKE, BRINONHAEMAR NPW NEPEMMHOM BEEASHWA TMPM B 3KCINYATALMIO;

SV — nocneayowan v NepuoaMYeckan NoBepim;

[] — MENBITEHWE HE NPOBOAST;

W — TONBKO BHIYENBHEIA KOHTPOME,

¥ — TpefyeTcR MCMBITEHWE;

* — B CNYy4Ee COMHEHWA OCTATOUHYI0 HAMErHMYEHHOCTE TMPK AONYCKAETCA NPOBEPWTE BO BPEMA NOCNEAY0-
LWEA NOBEPK,;

¥ — OTHOCHMTCR TONBKD K KNAccy Ey, @ He k E;.

15.1 YTBepxaeHue tuna

15.1.1 Kaxgbiii u3rotoBuTEb MU €ro NONHOMOYHbBIA NPEeACTaBUTEb MOXET NPEeabABUTb
rMpv Ha UCNblTaHUSt Ha COOTBETCTBME TPEBOBaHUSIM HACTOSIWEro cTaHaapTa no 06sa3aTenbHbIM
npouenypam, NpuBeaeHHbIM B NpunoxeHnsx B n C.

ObsizatenbHas goopma NpoToKoAa ANs YTBePXAeHUS TUna npuBeaeHa B MeXXAyHapoaHoii
pekomeHgauum MO3M MP 111-2 [OILM R 111-2 (aanee - R 111-2)] "l'vpn knaccos E! ,E2 | F!
,F2 M1 MI-2 ‘M2 M2Z-3 nM3  YacTb 2. PopMbl NPOTOKOOB UCTIbITAHWIA",

B tabnuue 8 npmeeneHbl obs3aTenbHble TpeGOBaHVISI K MCMblTaHWSM ANS Uenen yTBEpXAeHNs
Tnna.

15.1.2 YTBepXxOeHHas Mogesb UK TUN He AoNXeH(Ha) 6biTb M3MeHeH(Ha) 6e3 ocoboro
paspeLleHns Nocne Nosy4YeHns ceptucpukata o6 yTBepXAeHUN Tuna CPeaCcTB N3MEPEHUIi [CM.
MeXAyHapoAaHbIi ocHoBononarawowmin gokymeHt MO3M B3 (OILM B 3) "MO3M. Cuctema
cepTudmKaunm cpeacTs namMepeHunin'].

15.2 Kannbposka v noeepka

KaﬂMﬁpOBKa nnoeepka rupb nnm HaﬁOpOB rMpb 0OXHbI BXOOUTb B o0bs13aHHOCTH
HauMoHaNbHOro ynoJIHOMO4YeHHOr 0 opraHa unav nonb3oBaTens B 3aBUCUMOCTU OT
HauMoOHaNbHOro 3akoHooaTtenbCTBa 1 npegnonaraeMoro NCnoNb3oBaHUA. CepTVICpVIKaTbI (o]



KannbpoBKe 1 CBULETENbCTBA O MOBEPKE LOMXHbI BblAABATLCS TONbKO YMOIHOMOYEHHBIMU UK
aKKpeauToBaHHbIMU nabopatopusimy. [lonxHa noaaepXmBaTbCs MPOCNEXMBAEMOCTb K
HauMOHabHbIM 3TaNoHaM.

15.2.1 CepTtudpmkatbl 0 KannbpPoBKe 1 CBMAETENLCTBA O NOBEPKE

B cepTudgmkaTte o kanmbpoBke 1 B CBUOETENLCTBE O NOBEPKE, Kak MUHUMYM, [ONXHbI ObITb

npuBefeHbl 3HaYeHNe YCNOBHOM MacChl KaX A0/ rupn "¢ | ykasaHue Ha To, 6bina N1 noforHaHa
rvpst nepen KanubpoBKOW, 3HaYEHIe ee paclMPeHHOi HeonpeaeneHHocTn U
ko3 hmumeHTa pacumpeHns £ .

15.2.2 M'vpu knacca E Bcerga 0onXHbI CONPOBOXAaTbCS CEPTMMKATOM O Kanmbposke
(cBUAETENBLCTBOM O MOBEPKE).

15.2.2.1 B ceptuchukate (caugerenscrae) ans rupb knacca E! |, kak MUHUMYM, fONXHbI ObITh

npuBefeHbl 3HAYEHNs YCNOBHOM Macchl ¢ | pacluMpeHHoii HeonpeaeneHHocTn U |

Ko3tpcpULIMEHTa pacluMpeHns £ | a Takxe NAOTHOCTM UAK oB6bema Ans kaxaoi rupn. Kpome
TOro, B ceptudpmkaTe (CB1AETENLCTBE) LONXKHO ObiTb 0TPaXeHOo, Obinv N NIOTHOCTD UK
06 bEM U3MEPEHDI NN OLEEHEHBI.

15.2.2.2 B ceptudbmkate (caugerenscrae) Ans rupb knacca E 2 , kak MUHUMYM, LOMXHb! 6bITb
npvBeLEHbI:

a) 3Ha4YeHns yCroBHOM Macchbl #: nna kaxnon rvpu, paclumpeHHon HeornpeneneHHoCcTu Uy
KoatpcpuLMEHTa paclumpeHns & ;

6) ecnu rupu knacca £ UCMONL3YHOTCS B KAY€CTBE r1pb Kacca & , DONXHa 6bITb NpuBeaeHa
nHgopMaumsi, Heobxoaumas 4ns cepTMdUKaTOB 0 KannbpoBke (CBMAETENbCTBA O NOBEpkKe)

rmpb knacca ToyHoctun E! [B cooTBeTcTBMM C 1.3.1].
15.3 MNoBTOpHas kanubposka, NnepernyHas 1 nocnenyowas noBepkm

15.3.1 B Tabnuue 8 npmeaeHbl TpeboBaHWs K UCTIBITAHWSM AN NEPBUYHON 1 Nocneayolei
noeepok. Kateropwu rupb, KoTopble NoAnexat KanmbpoBKe UK NepBUYHO NOBEPKE, AONXHbI
Takxe nongnexartb mbo NOBTOPHOW kKanmbposke, NM60 nocneaytolleit NoBepke, 4To No3BonseT
ybeanTbCS B TOM, YTO OHW COXPaHUIN CBOM METPOJIOrMYeckre xapakTepuctuku. Jliobble rupu, y
KoTopbIx 6yAyT 06Hapy>xeHbl fedeKTbl BO BPEMS MOBTOPHOMN KannbpoBKy MK nocnenyoLei
noBepKU, JONMXHbl 6bITb 0TOPaKoBaHbI MM NOAOrHAHbBI 3aHOBO.

15.3.2 lns nocnenytower NoBEPKM rmpu AONXHbI ObiTb, Kak MUHUMYM, TPOBEPEHBI BU3YanbHO
OTHOCUTESIbHO UX KOHCTPYKLIMKN, COCTOSIHNS NOBEPXHOCTMU 1 MAcCbl B COOTBETCTBUM C UX
cepTncUKaToOM 0 KanmbpoBKe (CBMAETEILCTBOM O MTOBEPKE) U CBUAETENLCTBOM 00
yTBEpPXAeHun Tuna.

16 KOHTposibHas MapkKnpoBKa (3HaK rnoBepku)
16.1 Obwme nonoxeHus

Mpw BblOAYe cepTndMKaTa o kKanubpoBke Ha FMpY HAHECEHWE 3HAKa NMOBEPKMN U APYruxX
KOHTPO/bHBIX MAPKUPOBOK He TpebyeTcs.

16.2 'vpu knacca E
16.2.1 KOHTpObHbIE MapPKMPOBKU (3HaK MOBEPKM) MOTYT BbITb NpUKpenneHbl K pyTnspy.

16.2.2 CepTudpmkat o KannbpoBsKe (CBUAETENNLCTBO O MOBEPKE) LONXEH ObiTb BblAaH
METPOIOrMYECKUM OPraHoM (Hanpumep, akkpeAnTOBaHHbIMU KanubpoBOYHbIMI ClyX6aMu nin
nabopaTtopusimMun) ons Kax oo rupu unu Habopa rvpsb.

16.3 Nvpn knacca F

16.3.1 'vpu knacca F!

Ecnu rupu nognexar METPONOrMYeCKOMY KOHTPOIO, KOHTPO/IbHAs MapKUPOBKa (3HaK
rnoBepku) BonxHa BbITb NPUKPEneHa K oy TRSpyY ANs XpaHEHNs rmpu.

16.3.2 M'vpu knacca F 2

Ecnn umnmnHopunyeckme rmpun knacca F2 nonnexar MeTpONorn4eCckoMy KOHTPONIO,



COOTBETCTBYIOWAS MapKMPOBKA (3HaK MOBEPKY) [ONXHA ObiTb HAHECEHA B BUAE OTTMCKA HA
YNAOTHUTEbHbIA AUCK NMOAFOHOYHOW nonocTy. [ns rupb 6€3 NoAroHOYHbIX MONOCTENR
MapKUpoBKa (3HaK rmoBepku) [ONXHa 6bITb HAHECEHA HA UX OCHOBaHMWE WW Ha QOYTASP ONS
XpaHeHUs rmpu.

16.4 'vpu knacca M

16.4.1 Ecnu rvupwu knaccos M! | M2 1 M3 noanexar MeTpoornyeckomy KOHTPOIo,
COOTBETCTBYIOWAA MapKUPOBKA (3HaK MoBepku) fLonXHa bblTb HAHECEHA B BUE OTTHCKA HA
YNAOTHUTENbHbIA AMUCK NOArOHOYHOM nonocTu. ns rmpb 6€3 NoArOHOYHbIX MONOCTEM
MapKUpoBKa (3Hak rmosepku) foNXHa 6biTb HaHECeHa Ha UX OCHOBaHMe.

16.4.2 Ecnu rvpu B BULE TOHKMX NAACTUH 1 NPOBONOYHbIE rMpy Knacca M1 nonnexar
METPOIOrMYECKOMY KOHTPOIIO, MAPKMPOBKA (3HaK moBepky) [LonXHa 6biTb HAHECEHa Ha
PyTNAp ANSA XpaHEHNUS TUpW.

[MpunoxeHue A

(pexkoMeHayemoe)

MpuMepbl pasnnMyHbIX hOPM 1 pa3mMepoB

BapuawTt 1 BapuawT 2
Mogroso4san NoNecTs [Mogroso4Han NonNocTs
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1 - CBMHLIOBAs NNacTuHa; 2 - KNelMo narotoentens; 3 - npobka (naTyHb AN Takomn Xxe
marepuan, n3 KOToporo caenaHa rups)

PucyHok A.1 - Mpumepbl LMANHAPUYECKMX FMPb
Tabnuua A.1 - Pasamepbl LMANHAPUYECKUX TMPb

Pasmepbl B MunnnmeTpax



HomuHansHoe|
anaqanme D, [ H R | R R | o a | a b* c d e i g h 1 m n q t
MaCChl TMpL
ir 6 |55| 3 09| 05|05/ 1
2r 6 |55 3 09| 05|05/ 1
5r B 7 |45 1,25/ 07| 05 1
10r 0 |9|s 15| 08| 05| 1 Gea noaroHeuKoeA nonocTH
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100 |22 |20(13 | 3 [a5| 2| 1| 2 |55| 45|30 | 75|35 | 8 |2 1 |10 |5 [15| 7 | 15| Mex15
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200 28 | 25 (16 2 4 (22515 32|69 T |40 (10545 |12 [256 |15 |15 & 2 10 2 Max1
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2w 60 54 | 38 a 5 2 5 (124 12 | 80 | 185] 7 20 | 4 25 |20 13 3 18 3 | M14x15
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1 - CBMHUOBAs NNacTuHa; 2 - KNeliMo N3roToBuTens; 3 - TpybuyaTtas pyyka

MpumMeyaHwe - MoMeTkn MoryT BbITb HA BEPXHEN MOBEPXHOCTM Unu Ha oKy rvpu.

PwucyHok A.2 - pumepbl rmpb B BUAE NPSAMOYrobHOro ctepxxHs (Tun 1)

Tabnuua A.2 - PaaMepbl rvpb B BUAE NPSMOYTrOfbHOr0 CTEPXHS (Tun 1)

Pasmepbl B MunnnmeTpax

HomuHanbHoe

3HauyeHve macchifAl (A2 B! IB2H [a |b [c |gt|dzleff |glh || |mnjo |r [s |t u
rvpb

5«kr 15015275 (77 |84 |36|30|6 [12[19|1|14[2|66 1455 [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|402|121|3|152(300|8 [27|25|10|27,5|M27x1.5|30
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1 - cBMHUOBAs NNacTuHa; 2 - KNerMo N3rotoBuTens; 3 - ManeHbkasi nnacTuHka n3 MAarkom ctanm
MpumeyaHns

1 MomeTku, OTHOCSWMECS K KNEAMY M3rOTOBUTENS, MOTYT BbiTb HA BEPXHEN MOBEPXHOCTM UK
Ha 60Ky rupw.

2 MoAroHoYHas NonoCTb BbIMOHEHA HA BEPXHEN MOBEPXHOCTM rupu. MoAroHoYHas NonocTb
MOXeT BblTb BbINONHEHA HA BOKOBOM MOBEPXHOCTM TMPU.

PucyHok A.3 - MNMpumepsbl rmpb B BUAE NPSMOYrofbHOMO CTEPXHS (Tun 2)
Tabnuua A.3 - Paamepbl rvpb B BUAE NPSMOYTrofbHOrO CTEPXHS (Tun 2)

Pa3Mepr B MUNnnMeTpax

HomunHanbHoe 3HadeHne maccol rmpb |AL (A2 Bt B2 (H j|ajojc [dfh minjo |p |r
5kr 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

MpumeyaHne - 3HaveHNs BHYTPEHHUX pa3MepoB m, N, p NOArOHOYHbIX NONOCTEW NPUBEAEHbI B
KayecTBe OpueHTVpa.

MpunoxeHve B

(obsi3aTENBHOE)
MeToabl NCMbITaHWIA F1pb
B.1 BeegeHne

B HacTosWweM NpunoXxeHnn NprBeLeHbl NPUHSAToIe METOAbLI UCMbITAHWIA ANsl onpeLeneHus
TpebyeMbix CBOMCTB rMpb. TU METOLbI OTHOCATCS Kak K OTAe/bHbIM rMpsiM, Tak 1 K Habopam
rMpb.

B.1.1 B npoTokonax ucnbiTaHnii AonXeH ObiTb yka3aH MeTofl, KOTopbIii b/ UCNO/b30BaH Npu
NpPOoBEeLEeHUM Kaxoro UcnbiTaHus. MeToAbl, CofepXalimnecs B HACTOSALWEM NPUI0XEHNN,
npuBeLeHbl B COOTBETCTBYOWMX pasaenax. [pu ncnonb3osaHum Lpyrx METOA0B MX
JLOCTOBEPHOCTb LONXHA ObiTh MOATBEPXAEHA [OKYMEHTA/bHO.

B.1.2 TepmuH "ycnosHas macca" NnpMMeHeH BO BCEM CTaHapTe, 3a UCK0YeHeM pasaena,
NOCBSIWEHHOro NNOTHOCTY, FAe NPUMEHEH TEPMUH "Macca" (B COOTBETCTBMU C 2.7).

B.2 MocnenoBatenbHOCTb UCMbITAHUIA

MpenBapuTenbHble OLEHKN 1 UCMbITaHUS JONXHbI ObITh BbINOMHEHbI B CeyloweM nopsake
(ecnv 3TO NPUMEHNMO):

a) NpoCMOTP JOKYMEHTaLMMN 1 BU3YyabHbli KOHTPOSb B COOTBETCTBUMN C KOHTPO/IbHbLIM IMCTOM
(B cCOOTBETCTBUM C MEXAYHAPOAHON pekomeHaaumnen R 111-2);



b) unctka rnps (B.4);

C) lWepoxoBaToCcTb NoBepxHocTu (B.5);
d) marHeTtunam (B.6);

e) nnoTHocTb (B.7).

MpuMeyaHue - Yuctka AonxHa 6biTb NOBTOPEHa Nocne N3MepeHusi NIOTHOCTH, ECN B
KayecTBe XMWAKOCTM B CUCTEME LISl U3MEepPeHUs NNOTHOCTY Gbina ncnonb3oBaHa He Boa
(Bpyruve, kak NpaBmo, UCMONb3yeMble XUAKOCTU, Hanpumep, ¢ TOPyrnepoabl, OCTaBNsOT
0Cafok, KOTOPbIA AONXeH BblTb yAaNeH C UCNO/b30BaAHNEM PACTBOPUTENS, TAKOT0 Kak CNupT);

f) namepeHmne ycnosHoi maccol (npunoxeHune C).
B.3 [pocMOTp AOKYMEHTaUun 1 BU3yasbHbli KOHTPOb
B.3.1 BuayanbHas nposepka

HeobxonMMo NpocMOTPEThb NPeacTaBleHHY0 AOKYMEHTALMIO B COOTBETCTBUM ¢ 15.1, BKntoyast
hoTorpadonu, pUCyHKM, COOTBETCTBYHIOLLME TEXHUYECKIE YCTIOBUS U T.M., AN YCTaHOBNEHNS
a[eKBaTHOCTU U MPaBUIbHOCTW [OKYMEHTaLMN.

B.3.2 ConocTtaBneHne KOHCTPYKLMN C AOKYMEHTaUME

HeobxonMMo NpoBepuTb PU3NMYEcKoe COCTOSIHUE Tpb 1 oy TRapa 4ns rupb, 4Tobbl ybeanTbes
B COOTBETCTBUM UX OOKYMEHTaumu (cornacHo pasgenam 6,7, 8, 14, a takxe 15.1).

B.3.3 lNMepBryHas nposepka
B.3.3.1 MeTponorunyeckue xapakTepucTukm

3anucbiBatoT MeTpoiorn4yeckne xapakTepucTtukn B COOTBETCTBUN C Mex,uyHaponHon
pekomeHpauven R 111-2.

B.3.3.2 Mapkuposka (cornacHo pasgenam 13 n 16).
MpoBepsOT COOTBETCTBUE MAPKUPOBKM COMMACHO MeXAyHapoaHon pekomeHpaumm R 111-2.
B.4 Yuctka rupb

B.4.1 BaxXHO 04MCTUTb rMpu nepen npoBeneHneM Ntoboro M3MepeHus, Tak Kak B npouecce
YMCTKM MOXET BblTb N3MeHeHa Macca rvpb. [Mpu ynucTke He BONXHO ObITb yaaneHo 3aMeTHoe
KONMYeCTBO MaTepuana, u3 KOToporo U3rotosneHsl rvpu. C rupsimm Heobxoaumo paboTatb U
XpPaHUTb UX TakmMm 06pasoM, 4Tobbl OHM OocTaBannchb YACTbIMU. [epen KannbpPoBKOW Mbifb 1
nobble MHOPOLHbIE YACTULLbI LOMXHbI ObITh yaaneHbl. To crneayeT BbiNONHATHL C
OCTOPO>XHOCTbIO, 4TOObI HE UBMEHWTH CBOMCTBA NOBEPXHOCTU FMpK (HanpuMep, nouapanas
rvpto).

Ecnn Ha rmpe MHOIro rp9|3|/|, KOTOpyIO HEBO3MOXHO yoanntb Metonamu, I'IpI/IBe,D,eHHbIMVI Bbille,
rYPO U Kakne-To ee 4acTu A0NycKaeTCcs BbIMbITb YACTbIM CIIMPTOM, AUCTUANNPOBAHHOM
BOLOW AN APYruMmn pacTeoputensmu. [ mpm ¢ BHyTPEHHMMN NONOCTAMU, Kak NpaBnno, He
pekoMeHayeTcs NorpyXaTb B pacTBOpPUTE b, YTOObI N36eXXaTb BO3MOXHOr0O nonagaHus
XWAKOCTY B NOAFOHOYHYIO MOM0CTb. ECniv He06X0AUMO KOHTPOIMPOBATEL CTABUNBHOCTb FpK
BO BPEMSI UCMONb30BaHUS, Macca rmpu 4oXHa, no BO3MOXHOCTHY, BbITb onpeneneHa nepeq
YACTKOW.

B.4.2 TunoBoe BpeMsi MPOCYLKW FMpb NOC/e 0YMCTKU NprBeeHo B Tabnuue B.1.

Tab6nvua B.1 - BpeMsi npocywWwKm rvpb nocne 04ncTKy

Ycnosue npocyLkm Bpems npocyLku rupb Knaccos

E! EZ F! Ot F2 npo M?
[Mocne wicTkn cnupTom 7-10 cyT|3-6 cyT[1-2 cyT|1 4
[Mocne wncTkn ancTnnnnpoBaHHo BoAow|4-6 cyT |2-3 cyT|1 cyT |14

B.4.3 TemnepatypHas ctabunusauus

OunweHHble rMpu nocne NpPoCyLKM AOMXKHbI MPOATN TeMnepaTypHYo ctabunusaumio B BECOBOWA

komHaTe. B yactHocTu, rupu knaccos EL , E2 n F1 nonxHbl uMeTb Temnepartypy, 61makyio K
TeMmnepartype B MECTe NPOBEAEHNS B3BELWMNBAHNS.

B.4.3.1 Obs13aTENbHOE BpEMS TEMNEPATYPHOI CTabNAN3aummn LONXHO ObiTb HE MEHEE



ykasaHHoro B Tabnuue B.2 (B 3aBMCMMOCTY OT pa3mepa rmpb, UX Knacca TOYHOCTU U OT
pasHuUbl MeXay nepsoHayanbHOM TemMnepaTypor rupb 1 TeMnepaTypon Bo3ayxa B
nabopatopun). B kayecTBe NpakTUYECKOro PyKOBOACTBA PEKOMEHAYETCS BPEMS BblAEPXKY 24
Y.

Tabnuua B.2 - [11] Bpemsi TemnepatypHoii ctabunmsaumm s rmpb KNaccoB TOYHOCTH

AT * HoMuHanbHoe 3HayeHne Macchl Bpems B yacax
KnaccE! |KnaccE2Z [KnaccF1 |KnaccF 2
+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
10,20,50r 2 2 1 1
1 0,5
+5°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
10,20,50r 2 1 1 0,5
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«kr 12 5 1 0,5
100, 200,500 r 5 3 1 0,5
2 1 0,5
+0,5 °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«kr 7 1 0,5 0,5
100, 200,500 r 3 1 0,5 0,5
1 0,5
* AT - nepBoHauanbHas pasHuLa Mex.y TeMnepaTtypoii rmpu u TemnepaTypon B
nabopaTopun.

B.5 LlepoxoBaToCTb MOBEPXHOCTH
B.5.1 BeeneHne

CT1abunbHOCTb MACChl F’MPU B 3HAYMTENbHOW CTEMEHW 3aBUCUT OT NOBEPXHOCTHOM CTPYKTYpbI
rupw. MpeanonaraeTcs, YTO NPY NPOYMX PABHbIX XapakTEPUCTNKAxX Macca rvpu ¢ rnankom
noBepxHOCTbio 6onee cTabunbHa, YeM rMpu ¢ LWEPOXOBATOW NOBEPXHOCTLIO. Heobxoanmo,
4T0BbI NOBEPXHOCTH FMpY Bbina YNCTON NP OLIEHKE LEPOX0BATOCTU €€ NMOBEPXHOCTM.

B.5.1.1 llepoxoBaToCTb MOBEPXHOCTM Y HOBBIX FMPb 6€3 BUAMMBIX LiaparnvH U3MepsiioT YeTko
onpeneneHHbIM crnocoboM. s noBepxHOCTe C MHOXeCTBOM LiapanuH aTo 6onee
3aTpyLHUTENBHO. B 06nacTv NUHENHBIX 11 YT NOBbIX U3MEPEHWIA LIEPOXOBATOCTb NOBEPXHOCTH
YeTKO OT/IMYAETCS OT TakuUxX AedeKTOB NOBEPXHOCTH, Kak LapanuHbl. OgHako uapanuHbl 6yayT
cobupaThb rps3b Npy NCNONb30BaHUM FMPU, NOSTOMY YMCNO LapanvH AOIXHO 6biTb OLEHEHO
napannenbHoO C WepoXoBaToCTbI0 MoBepXHOCTM He3 LapanuH. OLEHKyY WepoxoBaTocTH
NMOBEPXHOCTM NPOBOASAT TONLKO ANSA rvpb knaccos E n F HommHanbHoi maccoit 1 1 unu 6onee.

B.5.2 Oblwas oueHka

OueHKy WepoxoBaToCTW FMpY BHAYane BbINOMHAIOT BU3yanbHO. OfHako Ans rupb knaccos E un
F oueHky Bcerpa cnefyeTt BoIMONHSATh C MCMoNb30oBaHMeM obpasua wepoxosatocTtu (OLW), ¢
MCMoNb30BaHNEM n3MepuTenbHoro npubopa co wynom (UML) unu gpyroro nooxonsiero
npubopa.

ﬂpeﬂynpexqume - cnonb3oBaHve n3meputTenbHoro np|/|60pa CO WynoM MoXeT nospednTb
nnu nouapanartb rmpto.

LlepoxoBaToCTb MOBEPXHOCTU MOXKET XapakTEPU30BaTLCS YNCIOM Pa3NyHbIX NapameTpoB



wepoxoBaTtocTu. Kaxablii napameTp onvcbiBaeT 0COBEHHOCTb NMOBEPXHOCTM, KOTOPasi BaxXHa
LLNSi KOHKPETHOrO CBOMCTBA NOBEPXHOCTU.

B.5.2.1 Ob6paseu wepoxosatoctu (MeTon OLL)

Ecnu aHaTb OeNCTBUTEIbHOE 3HAYEHME LWepoXoBaTOCTY NOBEPXHOCTY He TpebyeTcs, a
HeoB6XxoaMMO NULb YCTaHOBUTL COOTBETCTBME ONpeaeneHHbIM TEXHUYECKUM TpeBoBaHmnsM,
[OMNYyCKaeTCs CPaBHNUTb MOBEPXHOCTb BU3yanbHO ¢ 06pasLUoM wepoxosaTocTi. Obpasel
OONXeH BbiTb KanMbpoBaH B aKKpeaMTOBaHHOMN NabopaTopum 1 CONPOBOXAEH CEPTUIPMKATOM.

WcnbiTaHust LonXHbl NpefycMaTprBaTh onpeneneHne napameTpa WepoxoBaTocTu Bz Fa

. MoBepxHocTb 0BpasLa WepoxoBaToCTU AONXHA UMETb TAaKOe Xe HanpaBieHNe HEPOBHOCTEA
1 6bITb 06paboTaHa TEMU Xe MeToaMmn MexaHn4eckoin o6paboTKu, YTO U MOBEPXHOCTb MVpb.
MocKonbKy rupy UMetoT Kak Miockue, Tak 1 LMAVHAPUYEeCKUe NOBEPXHOCTM, HE0BX04MMO
ucrnosb3oBaTh ABa Habopa 06pasLOB: NepBbIi - C MIOCKMMU NMOBEPXHOCTSIMU, @ BTOPOM - C
UMNNHOPUYECKUMN NOBEPXHOCTAMN.

B.5.2.2 NameputenbHbIii npubop co wynom (metoq AIMLL)

|/|3MepI/ITeJ'IbeII7I I'Ipl/l60p CO WynowMm, Kak npasnno, NCNOoNb3yT ONA N3MEPEeHNS WepoxoBaToCTn
NOBEPXHOCTH. C ncnonb3o0BaHUEM 3TOrO npméopa O4eHb OCTOPOXHO NPOBOAOAT OCTPbIM LWYNOM
BAONb NUHUN HA NOBEPXHOCTU, U BEPTUKANbHOE ABMXEHME Lyna 3anucbiBaloT Kak qoyHKUWIO
NONOXEHUS BAONb NMUHWK. Takmum o6pa30M 3anucbiBaeTcs Npodub NOBEPXHOCTN.

MpenynpexageHue - Vicnonb3oBaHue U3MepuTenbHOro Npubopa co LynoM MOXeT NoBpeanTb
unv nouapanarb rypto.

B.5.2.3 Opyrue npubopel

Onsa N3MEepEeHNs WepoxoBaToCTn NOBEPXHOCTN NCNONb3YOT Apyrune I'IpI/I60pr, oTnnyaruwmnecs
OT TPAONUNOHHbIX, TakKne Kak I'IpI/I60pr ONsa N3MepeHUsa XapakTepucTtnk paccesaHHOro ceeta no
[12].

B.5.3 MeToaukun ncnbitaHmin

B.5.3.1 BuayanbHbiii ocmoTp (rvpu knaccos E, F n M)

B.5.3.1.1 O6opynosaHue

a) XopoLo OCBeleHHas KoMHara.

b) NabopaTtopHble nepyaTku.

¢) HeBopcucTas TkaHb.

B.5.3.1.2 MeToawnka namepeHums

B.5.3.1.2.1 HoBble rupnu

a) [ns Bcex knaccoB HEO6XOLMMO BU3YanbHO OCMOTPETb NMOBEPXHOCTb FMPH:

1) cnepyeT 06paTnTh BHUMaHWE Ha NtoBble BMATWHBI MW BaAWHbI HA ee NOBEPXHOCTU, UK Ha
rnybokve LapanuHbi;

2) NoBEPXHOCTb A0JXHA 6bITb rnagkon (no 11.1.1);
3) kpas LONXHbI ObITb 3aKPYr NIEHbI;

4) oLNsi rMpb HOMUHANbHOM Macco oT 1 1 [o 10 Kr MOBEPXHOCTb rvMpw He A0NXHA ObITb
NopuCTON.

b) ns knaccos E n F cnepyeT BU3yanbHO OCMOTPETb NOBEPXHOCTb MMPU:
1) NOBEPXHOCTb He AonxHa 6biTb nopucTol (o 11.1.2);
2) NOBEPXHOCTb [ONXHA 6necTeTb.

¢) [nsg umnuHapuyecknx rmpb knacca To4HocTu M HoMmHanbHon maccor ot 1 r no 50 kr
NMOBEPXHOCTb MMpwy A0NXHa ObITb FNankon U HEeNOPUCTOA.

d) Onsa npsiMoyronbHbIX rUupb knacca TodHocT M (5, 10, 20 1 50 kr) kayecTBo 06paboTku
NMOBEPXHOCTM AONXKHO ObITb TAKMM Xe, Kak y ceporo 4yryHa (no 11.1.3).

e) [lns rupb knacca ToyHocTM M3 HoMMHanbHOM Maccoii 50 Kr nnu 6onee NOBEPXHOCTb MOXET
6bITb MOKPbITA MATEPUANOM, 06ECMEUMBAIOLLMM 3AWNTY OT KOPPO3WU, NPU UCTIONb30BaHNN



KOTOPOro NMoBEPXHOCTb CTAHOBUTCS HEMPOHULIAEMO. DTO NOKPbLITME AONXHO BbIAEPXUBATb
yhap v gpyrue norogHole ycnosus (no 8.5.1).

B.5.3.1.2.2 'vpw, 6biBlIME B 3KCMyaTaLmm

Kpome npvseneHHoro B B.5.3.1.2.1, noBepxHoCTb rvpm fonxHa BbiTb NpoBepeHa Ha Hanuyme
CneLoB NCMO/Mb30BaHNS yKasaHHbIM HixXe 06pasom.

Lns aToro cnepyeT BU3yanbHO OCMOTPETb NMOBEPXHOCTb rupu. B akcnnyatauum rupm, kak
npaBsuno, UMeT LapanuHbl, 0COBEHHO Ha OCHOBAHWU:

1) €C/In YACno uapanumH n nx rny6|/1Ha COMOCTaBWUMbI C afekBaTHON cTabnnbHOCTbIO rmpu, rmpsa
MOXeT bbITb NpUHATA;

2) BO BPeMS OLIEHKU LWepOX0BaTOCTN NOBEPXHOCTN OTAENbHbIE LiapanuHbl 1 Apyrne negekTh
He DONXHb! BbITb YUYTEHbI;

3) eCcnn uapanuHbl CTUWKOM MHOTOYMCNEeHHbI ANA OUEeHKW WepoxoBaToCTN NOBEPXHOCTU, rnps
He [onxHa bbiTb npuHAaTa.

B.5.3.1.3 3anucb peaynbtatos

Pe3ynbTaTtbl U3MepeHWi 1 BbIYUCNIEHNIA BHOCAT B NPOTOKON, (0OpMa KOTOPOro NpvBeaeHa B
MexXayHapoaHon pekomeHgaumm R 111-2.

B.5.3.2 O6paseu wepoxosatoctu (Meton OU) (rupu knaccos E n F)

lllepoxoBaTOCTb MOBEPXHOCTU [ONYCKAETCS CPABHUTL BU3YyasbHO ¢ o6pasuamm
LIepOXOBaTOCTH.

B.5.3.2.1 ObopynoBaHue

a) YucThii 0b6pasel WwepoxoBaTocTy (B cooTBeTCTBUM ¢ B.5.2.1).
b) Xopowo ocBeweHHas KOMHaTa.

c) llabopaTopHble nepyaTku.

d) HeeopcucTas TkaHb.

B.5.3.2.2 MeTtoauka nsmepeHmii

a) OuniwatoT NoBEPXHOCTb 06pasLia WepoxoBaToOCTU C UCMONb30BaHUEM YACTON HEBOPCUCTON
TKaHuW, CMOYEeHHO B cnupTe. ECnm NoBEpXHOCTb rUMpK HE BBIFNSAMT YACTOI, OHA TakXe LOJXHa
ObITb BblYMLLEHA.

MpumeyaHue - B pesynbTarte 4ncTku macca rupu MOXeT 3HauuTenbHoO nameHuTbcs. Cm. B.4 o
4NCTKE TUpb.

b) MoaHMMatoT rmpto Ha ypoBeHb cpe3a obpasLia WepoxoBaToCTh Tak, YTobbl HanpasneHns
HEepOBHOCTEW ABYX NOBEPXHOCTEN OblNN NapannenbHbl.

c) MpocmaTprBaloT 0AHOBPEMEHHO ABE MOBEPXHOCTY MO PasHbIMK YT namu.

d) OueHmBatoT, MeHbLe Unu 6onblue WepOoX0BaTOCTb MOBEPXHOCTU FUPH, YEM Y KOHKPETHOT O
cpe3a 06pa3sLa WepoxoBaToCTy.

e) MoBTOpSIOT Npeablaylme N3MEPEHUs C pasHbiMM 06pasLamm LEPOXoBATOCTM U ONPELENSOT
BEpXHUI npenen.

B.5.3.2.3 3anuck peaynbtatos

3anu1cbiBaloT B MPOTOKON UCMbITAHUMA, (DOpMa KOTOPOro NpUBELEeHA B MEXLYHAPOLHOM

pekomeHpaumm R 111-2, 3HaveHmns R, n Rq , KOTOpble NMetoT Hanbo blee CXOACTBO C

ncnbiTyemoi rupei, ykasas "OLL" kak meTon oueHkn. Ecnv BusyanbHas oueHka 4eTko

nokasblBaeT, YTO 3HA4YeHKWe WepoxoBaToCcTn RZ nnn Ra NOBEPXHOCTU r'Mpn MeHblle, 4em

MakcuMmanbHOEe 3Ha4YeHune, ykadaHHoe B 11.1.2, He Tpe6yeTcsi HUKaKUX ganbHenwmx nsmepeHni

LIepoxoBaToCTw. I'Ipm COMHEHUAX WepoxoBaToCTb RZ nnn Ra LonXHa bbiTb n3MepeHac

UCMO/b30BaHEM N3MEPUTENBHOMO NprHopa Co LLyroM.

B.5.3.3 /1amMepeHue WwepoxoBaToCTyh C UCMOb30BAHUEM U3MEPUTENBHOMO Nprbopa Co LyNnoMm
(MeTon UML) (rupwm knaccos E u F)



HacTosiwmii MyHKT OTHOCUTCS TONBKO K TEM FMPSAM, AJ1s1 KOTOPbIX COOTBETCTBME TPpeboBaHNAM K
LIepoxoBaTOCTN MOBEPXHOCTN HEBO3MOXXHO OLIEHUTb O4HO3HAYHO C UCMO/Ib30BaHNEM
BU3yanbHOW NpoBepku. MNepen NpUMeHeHNEM U3MEPUTENbHbIA MPUOOP CO WyMNOM LOMXEH ObiTb
KanmbpoBsaH ¢ Mcnonb3oBaHMeM 06pa3LoB B COOTBETCTBUM C MeXYHAPO4HbIM CTaHAAPTOM
NCO 5436 [13]. Opyrue npubopbl MOryT HbITb NMPUMEHEHbI TONbKO TOrAa, koraa doina
OOKYMEHTaNbHO NoATBEPXAEHa NPOCNEeXNBAEMOCTb K e4MHuLE ANNHBbI.

B.5.3.3.1 O6opynosaHue

a) MiamepuTenbHbIi Nprbop Co LynoM, B COOTBETCTBUM C MeXAyHapoAHbIM cTaHaapTom NCO
3274 [14].

b) NMabopaTopHble nepyaTku.

B.5.3.3.2 MeToanka namepeHms (B COOTBETCTBMU C MEXAyHApoaHbIM cTaHaapTom NCO 4288

(15])

a) BbinonHaoT, N0 KpanHen Mepe, WecTb U3MEepPEeHWIA.

1) ABa Ha NNOCKOI BEPXHEN NOBEPXHOCTMK;

2) yeTblpe Ha LMAVHAPUYECKOA NOBEPXHOCTH.

b) He BkntovaloT uapanuHbl nnn gpyrue nedekTbl NOBEPXHOCTU B UBMEPEHHbLIE MPOUN.

c) Bce 3HaueHUst 3MEpPEHHO LWepoXoBaTOCTM NOBEPXHOCTU Bz ppn Fa LLOTXHbI ObITb

MeHblUe, YeM MaKkCMMasbHble 3Ha4YeHWsl, ykadaHHble B Tabnvue 6 8 11.1.2.

B.5.3.3.3 3anuck peaynbtatos

3anucbiBatoT 3HaYEeHUS By n K, KOTopble UMetoT Hanbosbluee CXOACTBO C UCMbITYEMON Frupen,
B NPOTOKON UCMbITAHWUIA, hopMa KOTOPOro NpMBeAeHa B MeXAyHapoAHOW pekomeHaaumn R
111-2, ykasas "UMLL" kak MeTOL OUEHKMN.

B.6 MarHeTtnam
B.6.1 BeeneHue

MarHuTHble cunbl MOTryT HEraTMBHO BNNUATb HaA pe3ynbTaT B3BeLWMBaHUA, MOCKOJIbKY 6e3
cucTeMaTn4yecknx ccnenoBaHnn aTu CUibl HEBO3MOXHO OTNINYNTL OT CUMbI TAXECTU npun
onpepgeneHnn Maccol. MarHuTHble cunbl MOryT BO3HUKATb N3-3a B3aMMOOeNCTBNS mMexXxnay nByms
3TanoHaMn Macchl, a TakXXe Mexay aTanoHOM MacChl, KOMNapaTopoM MaccChbl, NICNONb3yeMbIM
ONa CNNYeHnin, n ApyrnMmm Haxogsawmmmca no6n30CTN MarHUTHBIMK 06 beKkTamu.

B.6.1.1 Obwwme nonoxeHus

MarHuTHbIe CBOMCTBA (OCTaTOUHYIO HAMarHWYEHHOCTb 1 MarHUTHYO BOCMPUMMYMBOCTD) FPb
cnepyeT onpeAensTb nepeq nx kanubpoBkoi (MprnoxeHne C) ¢ LeNbio rapaHTUpoBaTh, YTO
MarHUTHoe B3anmoLecTare npeHebpexrmo Mano. I'vpto, KOTopas He BblAepXMBaeT
UCMbITAHNS Ha MArHUTHbIE CBOMCTBA, He KanubpytoT (He noBepsitoT).

B.6.1.1.1 HeT HE06X0AMMOCTM N3MEPSITb MarHMTHbIE CBOMCTBA FMpb, M3roTOBNEHHbIX N3
antoMNHKA, TakK Kak U3BECTHO, YTO OHWU He 06nafatoT MarHUTHbIMK CBOACTBaMM U UMEIOT
MarHUTHYIO BOCMIPUMYMBOCTbL X | KoTopas ropasno MeHbue 0,01. Kpome Toro, ans He6onbWmx
rmpb (1 HUXe,

B.6.1.1.2 MHorwve rupwm knacca M narotoBnsitoT n3 YyryHa unm u3 npocTbiX CTanbHbIX CMIaBOB.
MoaTomy rupwu knacca M umetoT 6onee yacto, 4eM rupu knaccos E u F, 6onblume
OTHOCUTENbHblE NOrpewHoCTn N3-3a MarHMTHoOro BsaI/IMO,D,eVICTBVIFI Mexnay rmpe|7| n Becamun. Bece
MeTannsl obnafaloT onpeneneHHon MarHMTHOW BOCNPUMMYNBOCTbI0. OfHAaKO Crnasbl,
codepxalume MarHuTHole npumecy, 6ynyT umeTb 6onee BEICOKYIO MarHUTHYHO BOCMPUUMYMBOCTb
N MOTYT CTAHOBUTLCS HaMarHNYEHHbIMU.

MpuMeyaHwue - MarHnTHble cunbl No 60kam rvpb TakXe MOTYT NoAneXaTb PACCMOTPEHWIO,
O[HaKO B HACTOSIEM CTAaHAAPTE OHU HE PACCMOTPEHBI.

B.6.1.2 O630p METOAUK UCNbBITAHWIA

Moapasnens ¢ B.6.2 no B.6.6 onucbiBaloT ABa NPUHATLIX METOAa ONpeAeeHns oCTaTouHOMN
HamarHu4eHHoCTU rupb (B.6.2 1 B.6.4) 1 YeTbipe NpUHATLIX METOAa ONpeaeneHns MarHUTHOM
BocnpummyneocTu (B.6.3, B.6.4, B.6.5, B.6.6), Bkntoyas oopMy bl ANs pacyeTa 0CTaTo4HOA
HamarHM4eHHOCTM 1 MarHUTHOM BocnpuumumnsocTw. lNpenensl Ans ocTaTo4vHON
HaMmarHM4eHHOCTM 1 MarHUTHOM BOCNPUUMYMBOCTM NpreedeHbl B 9.1 1 9.2. PekoMeHoyeMble



MeTo4bl ANSl Pa3/IMYHbIX KNAaCcCOB U HOMUHANBbHBIX 3HAYEHUIA Macchl NpeCcTaBeHbl B Tabnmuax
B.3(a), B.3(b) n B.3(c). AnbTepHaTUBHbIE METOAbLI MOTYT BbITb TakXe UCMOb30BaHbI NPW
yCnoBuun, 410 NX AOCTOBEPHOCTb NoATBepXAeHa COOTBEeTCTBYHOWNMU OOKYMEHTaMN,
npunaraembiMu K MPOTOKOY UCMbITAHWUNA.

MpumeyaHwve - [onHasa xapakTeprucTuka HamarHUYMBaHNUS rvpb NPeacTaBNseTCs TEXHNYECKN
HenpakTuyHoi. MeToAabl, NpeAcTaBneHHbIe B HACTOSIWEM CTaHaapTe, nonaraTcs Ha
annpokcumauum, 060CHOBAHHO CYMTaEMBbIE NMONE3HbIMU. B cnyyasix, koraa pasnnyHble MeToabl,
npencTasfeHHble 30eCb, MOKa3biBAIOT HECOBMNaAarowWwme pesynbTarbl, NpeanoYTeHne
Heo6x0aMMO 0TAaBaTh B cneaytowem nopsake: B.6.4, B.6.2 (marHMTOMeTp Ha ocHoBe adhdpekTa
Xonna), B.6.2 (MarHATOMETP C HaCbIWEHHbLIM CEPAEYHUKOM).

B.6.2 MeTopn onpeneneHus ocTaToYHOM HaMarHnyeHHocTw. [FaycecmeTp

OcTaTtoyHast HaMarHM4eHHOCTb rmpun MoxeTt 6bITb OLIEHEHa no pesynbTartam OBYX U3MepeHun ¢
NCNnonb30BaHMEM rayccMeTpa MarHATHOro nons BHNM3N rmpwu. OT0T MeTo MOXeT BbITb
NPUMEHEH ON4 rmpb BCEX KNAaCCOB TOYHOCTU, NEPEYNCIIEHHbIX B Tabnuue B.3 (C)

B.6.2.1 Obwwme nonoxeHus

a) MNepen ncnbliTaHMEM NoMelleHne, rae oHo ByaeT NpoBeAeHO, AONXHO BbiTb MPOBEPEHO HA
HanpaBneHWe OKpYy>XatoLero MarHMTHOro Nos ¢ MCNonb30oBaHWEM rayccmeTpa. McnbitTaHne
LONXHO BbITb NPOBEAEHO B 30HE, CBOBOAHONM OT cheppoMarHUTHbIXx 06bekToB. Ha onepaTope
TakXe He A0JXKHO ObITb HUKaKMX oeppoMarHUTHbIX NMPeLMETOB.

b) MamepsitoT MarHuTHoe none, 06yCcnoBAEHHOE FMPeli, C UICMONb30BaHUEM, HaNpUMep, AaTunka
Xonna (NpeanoyYTUTENbHbIA NPMOOP) NN MarHUTOMETPA C HACHIWEHHBLIM CEPLEYHVKOM.
MarHMTOMETp C HaCbIWEHHbLIM CEPAEYHMKOM He NONXEH BbITb MCMONb30BaH ANS FMPb MACCoi
meHee 100 r. BoipaBHyBaloT 30H4 Takum 06pasom, 4Tobbl ero ocb bbina nepneHanKynsapHa K
NOBEPXHOCTU FUPW.

C) I/I3MepeHv|e IONXHO B6bITb npoeeneHo B HanpasneHmu, roe BHeWHAa MarHuTHasa NHOyKUns,
ynasnmeaemas 30HOO0M, 6nm3ka K HYnto.

d) B kauyecTBe anbTepHaTUBbl 3HAYEHWE BHEWHEN MHAYKLMMN CleAyeT BblYECTb U3 N3MEPEHHO
VHAYKLAN B NPUCYTCTBUMN TP,

B.6.2.2 ObopynoBaHue

a) ayccMmeTp, Takol Kak gatynk Xonna unm MarHMToOMeTp C HaCbIWEHHbIM CEPAEYHNKOM
(nanee - uamepuTens).

b) NHcTpymeHTb Ans paboThl ¢ rupsiMm (Hanpumep, nabopaTopHble NepYaTKu, HEBOPCUCTas
TKaHb, nabopaTopHbIf NUHLET).

C) XOpoLo ocBeleHHas KoMHaTa.

B.6.2.3 MeToauka nameperus

a) YcTaHaBnvBalT n3mMepuTenb Ha Hyfb.

b) NMomewatoT 30HA, HA HEMArHUTHYO MOBEPXHOCTb.

¢) CHUMaIOT nokasaHve MarHMTHOro NONsi NPV ONPeaeNeHHON OpUeHTaLMN 30Ha.
MokasaHueM cunTatoT pe3ybTaT M3MEPEHUst OKPYXatoWero MarHUTHOro nonsi. 3To nokasaHve
BbIYMTAIOT U3 MOOOro CreayoLero NoKkas3aHusl, CHSTOro Ha rvpe unu B6aman Hee.

d) Momewatot rMpro Han 0aTt4MKoM, CoOXpaHAasa opueHTauuo soHaa. LleHTp OCHOBaHu4 rmpm
LONXeH bbITb pacnonoxeH Han oaT4MKoM. HDOBepH}OT OOHOPOAOHOCTb HaMarHnu4YnBaHuA,
nepensurasa rmplo oT LeHTpa K Kparo OCHOBaHuA, 1 Habno4aloT 3a MU3BMEHEHNSIMU NOKa3aHWA.
Ecnn nokasanus He YMeHbLlaKTCAa NnasHO, rmps, BepodaTHO, HaMarHm4eHa Heo4HOPO4HO.

e) Ecnm rups HamarHmyeHa 0AHOPOAHO, U3MEPEHNS AOMYCKAETCS BbIMOMHSATL B LEHTPE
OCHOBaHUs, B6M3M NMOBEPXHOCTY rMpi, 6€3 KOHTaKTa 1 B COOTBETCTBUM C TEXHUYECKIM
ornvcaHveM rayccMeTpa.

MpumMeyaHwve - [Ins HEKOTOPbIX 30HA0B, TAKMX Kak y MarHMToMeTpa C HaCbIEHHbIM
CepAeyYHMKOM, JaTHMK PacnonoXeH Ha pacCTOSAHMM OT KoHUa 3oHaa [16]. 310, kak npasuno,
NpMBOLMT K 60Nee HN3KNM 3HAYEHNSIM HANPSIXXEHHOCTW NONS, YeM Te, KOTOPble NONyYatoT Npu
1CMnonb30BaHWK AaTuvka Xonna, pacronoxeHHOro kak MoxHo 6nmxe k rupe. Ecnv rups
HamarHuyeHa HeoAHOPOHO, N3MEPEHMS AONXHbI BbITb NPOBEAEHbI BOOb LIEHTPaNbHOR OCH
rMpv Ha PaccTosHUM OT MOBEPXHOCTU, PABHOM, M0 KpaiHeh Mepe, NonosvHe guamerpa
LIMIMHAPVYECKO Tpuy, U PaBHOM, MO KpaiHel Mepe, NonoBmHe camoro 6onbworo pa3mepa



NpsIMOYrofbHOW rvpu. MokasaHns 3o0HAa LONXHbl 6biTb KOPPEKTUPOBAHBI C NCMONb30BaHNEM
ChopMynbl, NPUBEAEHHON HUXE.

f) CHumatoT nokasaHue (KoTopoe MoXeT BbiTb BblpaxkeHo B MT ). 3anucbiBatoT ero B MKT /.

g) MNMepesopaumBaloT rypto Ans uaMepeHns sepxa (ToNbKo ANS rMpb € NIOCKMM BEPXOM), 3aTEM
NOBTOPSAIOT 3Tanbl N0 nepeyncneHmsam d)-f), npmeeaeHHbIE Bbile.

h) VicnpasnsaioT nokasaHue 30H4a 1 OLEHMBAIKOT OCTATOYHYIO MarHUTHYIO MHOYKLMIO sodd ¢
1CNONb30BaHNEM CNEAYIOWEro ypaBHEHNS:
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1+0.2% " nnq rupb knaccos E v F; (B.6.2-3)

roe £ - nokasaHue rayccmeTpa B MPUCYTCTBUM FMPM [BbINMTAIOT NOKA3aHWe OKPyXatowero
MarHUTHOro MO, CM. NepeyncneHne cj;

FE _ nokasarve rayccMeTpa OKpy>XatoWero MarHUTHOro NoNst NPy OTCYTCTBUW FvpW;

¢ - paccTosiHMe MeX/ly LEHTPOM YyBCTBUTENLHOMO 31eMeHTa (KOTOopbIi BCTABNEH B 30H) U
NOBEPXHOCTbIO rMpu;

% - BbicoTa rupu;

£ - paguyc UMANHAPVYECKOI TMPKN UNK, B CyYae ¢ NPSIMOYro/bHOW rupeit, paamyc kpyra,
nnowanb KOTOPOro paBHa Niowanu NPsMoyronbHow rmpu.

Mpumeyarue - 5 n 55 g HEKOTOPbIX Cy4Yasix MOTYT UMETb pasHble 3HaKMK.

i) cnonb3yemoe 06opynoBaHne 1 paccTosiHME BO BCEX CNyYasix AONXKHbI 6bITb OTMEYEHbI B
NPOTOKONE UCMbITAHWIA.

B.6.2.4 HeonpeneneHHOCTb

MpuMeHsieMble NprOopbl fONXHbI ObITb KANMBPOBaHbI C HEOMPEAENEHHOCTbIO B COOTBETCTBUN C
TpeboBaHMeM, 4TO HAMarHMYeHHOCTb rpb HOXHa BbITb onNpeaeneHa ¢ HeonpeaeneHHOCTbIO
MeHee 0L HO TPeTU NpeenoB NOrpelwHoCcT I, ykasaHHbix B Tabnuue 3. MNpuMeHsiemas
MeTo4MKa NpMBOAMT K paclMpeHHon HeornpeoeneHHocTn b (Jic = 2) HamMarHn4MBaHus,
cocTasnsioweli npubnuantensHo 30% (BKNoYas HeonpeaeneHHOCTb KanubpoBKy rayccMeTpa).
OpHako B yka3aHHO HeonpeaeneHHOCTU HEBO3MOXHO y4ecTb ynpolleHns metoaa. lNoatomy
3Ha4YeHMe 0CTaTOYHOWM HAMarHMYeHHOCTM, ONpeaeneHHoe TakuMm 06pasoM, CHATAIOT YCIOBHbIM,
XOTS U NONE3HbIM, 3HAYEHNEM.

B.6.2.5 3anncb pe3ynbTatos

PesynbTatbl namepeHuii 1 BbIYNCAEHWA BHOCAT B MPOTOKON, dhOpMa KOTOPOro npuseeHa B
MeXayHapoaHou pekomeHgaumm R 111-2.

B.6.3 TexHuyeckne TpeboBaHus k Matepmanam

N3mepeHue MarH1THOW BOCMPUMMYMBOCTM AOMYyCKaeTCs MPOBOANTL C UCNOIb30BaHNEM
mMeTonuku B.6.4, ucnonb3ys ucnbiTyeMbiit 06paseL, BoINOTHEHHbIV 13 Kycka MeTanna, na



KOTOPOTO N3roTOBMEHA rvps. B 3TOM cryyae paciuMpeHHas HeonpeaeneHHocTb U (% = 2)
U3MEPEHNS AONXHA YBENNUMTLCS Ha 20% A5 TOr0, 4TOObl yYECTb BO3MOXHOE U3MEHEHUE
IaHHOro napameTpa B kycke Metanna. OfHako BCe roToBble rMpW LOMXHbI COOTBETCTBOBATD
TpeboBaHusM, ykazaHHbIM B Tabnumue 3. M13-3a appekToB HaCbIWEHNS NPY M3MEePEeHUN
MarHWTHOW BOCMPUMMYMBOCTY MarHUTHOE Mosie, NpuiaraemMoe K rvpe, AOXKHO BbITb
[0CTaTO4YHO Mano ( 4na CTanbHOro cnnaea).

B.6.3.1 ['Mpw, N3roToBNEHHbIE N3 ANIOMUHWS, UMEIOT MarHUTHYHO BOCMPUUMYMBOCTb x << 0,01.

B.6.3.2 [1ns He6oNbWUX rMpb HOMUHANBHOW Macco MeHee 2 I cneayeT 0b6paTuTbes K
JOKYMeHTaunn n3rotoBnTenNs rno nosoay MarHUTHbIX CBOMCTB MaTepuana, ucnonb3yemoro ans
NX N3rOoTOBNEHNS.

B.6.3.3 Ons rupb knacca F HoMuHanbHoi Maccoii MeHee 20 r cneayeT 06paTuTbes K
ILOKyMEeHTaLumn No NoBO4Y MarHUTHBIX CBOMCTB Matepuana, MICnonb3yemoro ans nx
N3roTOBNEHUS.

B.6.4 MarHuTHas BOCMPUMNMYMBOCTb U OCTATO4YHAA HaAaMarHNM4eHHOCTh. MeTton n3mMepeHunsa c
NCNoNb30BaHNEM N3MEPUTENA MarHUTHOWM BOCNPUNMYMNBOCTU

B.6.4.1 MNpuHUMNbI UCNbITAHWA

ST0T MeTOo4 MOXeT 6bITb UCMONb30BaH AN ONpeneNeHns Kak MarHUTHO BOCMIPUMMYMBOCTH,
Tak ¥ 0CTaTOYHOW HaMar HU4EHHOCTH cnabo HamarHMYeHHbIX FMpb NOCPEACTBOM N3MEPEHMS
CuUnbl, AENCTBYIOWEN Ha 3TanoH MacChl B HEOJHOPOLHOM MarHUTHOM MOJE CUNbHOTO
NMOCTOSIHHOrO MarH1Ta (CM. pucyHok B.1).
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1-Bepx rvupwu; 2 - rups; 3 - oCHoBaHWe rupu; 4 - cepeanHa MarHuTa no BblcoTe; 5 - MarHuT; 6 -
CTON; 7 - ONopHas cTorka; 8 - rpysonpuemMHasl nnaTgopma komnaparopa Macc; % _BbicoTa

Zy .

rmpwu; paccTtodHMne OT Bepxa rmpn 0o cepednHbl MarHMuTa no BbiCOTE, ZU - pacctosHue ot

cepennHbl MarHnTa no BbiICOTE 0O OCHOBaHUA rnpu; R“" - pagunyc rupun

PucyHok B.1 - ObopynoBaHue Ans onpeneneHns MarHUTHOM BOCNPUUMYUBOCTM 1
HamarHuunaHus. MeTon n3amMepuTens MarHUTHOW BOCMPUMMYBOCTI

9TOT MeTo NPVUMEHNM TONbKO ANS FMPb, Y KOTOPbIX MAarHUTHAS BOCNPUMMYNBOCTD * <.
MeTon namepeHns He peKkoMeHLyeTCs ANS COCTaBHbIX rMpb. [ns MCNonb30BaHNs 3TOro
MeTona HeobxoAMMO 03HAKOMUTbCS C [6]. Mpr 06bIYHON KOMMOHOBKE M3MEPUTENb MarHUTHOM

BOCMPUUMYMBOCTU UMEET U3MEPUTENbHbI 06 bEM, OrpaHnyMBaeMeblii Mo pasmepy (okono 10 CM3
) Ha cTONe, PSAOM C MarHUTOM U BEPTUKANbHO HaA HUM. [1nsi rpb HOMUHANBHOW Maccoii 6onee
2 KT NPOBOASIT U3MEPEHWS B CEPEANHE OCHOBAHUS rpu (eCN HEOOX0AMMO U3MepUTb
OCTATO4YHYO HAMAarHM4eHHOCTb B HECKO/IbKNUX MeCTax BAO/Ib OCHOBAHWUSA, NICNONb3YIOT
rayccMeTp BMECTO U3MEepUTENs MarHUTHOM BOCMPUUMYMBOCTI). Kak npasuno, rups AonxHa
CTOSITb NPsiMO. L1151 UMEPEHUS MArHUTHbIX CBOMCTB N0 6oKaM rvpw nnm Hasepxy TpebytoTcs
6onee CNoxHble METOLbI B COOTBETCTBUM C [6].

B.6.4.2 Obuwwme nonoxeHns

Cyu.l,eCTByeT 3HAYMTENbHbIA PUCK, YTO JaHHAA METOAMKA MOXET Bbl3BaTb OCTATOYHYIO
HaMarHM4eHHOCTb UCMbITYEMOW rMpW, ECN OHa NoABepraeTcs BO3L4ENCTBUIO CIINWKOM CUJIbHbIX
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MarHUTHbIX Nonei (>2 KA-M ~ 18 rvpb CTasbHOrO CNnaea knacca TouHocTu El ).
PekomeHayeTcsi, HanpuMep, 4Tobbl UCMbITaHUs Fupb knacca E1 npoBoamnm cHavana Ha
paccTosHUK Zy npumMepHO 20 MM MeXAay CepeanHOl MarHnTa no BeICOTE Y OCHOBAHWUEM FpW

(cm. pucyHok B.1). Torna Zo yMeHbLaeTcsl, TONbKO €CNN BOCMPUUMYMBOCTb 06pasua CIULWKOM
Mana onsi obpasoBaHus NOAX0OASIWEro curHana B cooTBeTcTBuM ¢ [6]. MoryT notpeboBatbes
LOMOIHUTENbHbIE MEPbI NMPELOCTOPOXHOCTW NMPU NCTbITAHN FUpb ¢ 60Nee BbICOKOW MarHUTHOM
BOCNPUMMYMBOCTLIO [cM. B.6.4.5, nepeuncnenue c)].

B.6.4.3 ObopynoBaHue
a) Bechbl ¢ geiicTBUTENbHBIM MHTEPBANOM WKasbl He 6onee 10 MKr.
b) HeMarHuTHbI CTON ONa pa3MeLleHns Ha HEM Tpb.

C) LlI/IJ'II/IH,EI,p Ansa pasMmeleHnsa Ha HeM MarHMToB.

2
d) UnnuHapunyeckne MarHnuTbl C MarHUTHLIM MOMEHTOM g nopsgka 0,1 AM™~ (3TOT MOMEHT
TUNUYEH ANS MarH1TOB U3 camapusi-kobanbTa unm Heoamma-xenesa-6opa 06eMoM

npubnuautensHo 100 MM ) [6].
B.6.4.4 Cxema obopynoBaHus

B uneane Boicota MarHmTa AonxHa 6biTb paBHa 0,87 ero auameTpa [6], XoTs LOMYCTMMO

OTHOLWEeHWe BbICOTbI K AnaMeTpy, pasHoe eanHMLeE. ZU - 9TO pacCTosAHME OT cepedUHbl MarHnTa
Nno BbICOTE 0O OCHOBAHWUA rmpu.

B.6.4.5 MeToavka namepeHuns

STn ncnblTaHNs AONXHbI 6bITb npoeeneHbl B 30He, cB0o6OAHOM OT 6ONbLWMX dheppoMarHUTHbIX
ob6bekToB. Ha oneparope TakXxe He O0/1KHO 6bITb HUKAKUNX doeppoMarHnTHbIX NPeaMeTos.

a) IamepsioT pasnuyHble napameTpbl (ZD , Ry , %), cM. pucyHok B.1, uamepeHue Zg CM. TaKkxe
B [6].

b) Heo6x041MMO 3HATb 3HAYEHME YCKOPEHNS CUMbI TAXECTU £ C TOYHOCTLIO 0KONMO 1%.

C) YcTaHaBnmBalOT MarHuT Tak, yT0bbl €ro CeBEepPHbIA MNONMOC yKasblBasn BHU3 (CeBeprIVI nontoc
UMNNHOPWUYECKOro MarHnta npegcrasnseTt coboi KOHeL, KOTOpbI OTTankueaeT CEBEPHbIN

nontoc cTpenku komnaca). MotpebyeTcs 3HayYeHe MarHUTHOro MoMeHTa 4 MarnuTa.
MarHuT co3naeTt MakcuManbHOe MarHUTHOe Nnone Ha BepxHei NOBEPXHOCTU CToNA:
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BaxHo, 4To6bl NepBoHaYanbHO 3HaveHns 7 He npesblwany 2000 A'M Npy UCALITAHWN FPb
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knacca E, 800 A'M ~ npu ncnbiTaHum rupb knacca E2 1200 A'M  npuw ucnbiTaHnW rvpb Apyrmx
knaccos. Mone & MoxeT 6biTb YBENUYEHO, TONBKO €CMIU CUrHAT N3MEPUTENS MArHUTHON
BOCMPUMMUYMBOCTY CIIMWIKOM cnabbiil. B aTom cnydae none # ysenuumsaetcs 3a cuet
YMEHbLEHNS BbICOTbI Zo
d) YcTtaHasnmealoT BeCbl Ha Hyb.

e) YcTaHaBnuMBaT rupto Ha CTone Tak, YTobbl ee 0Cb CoBMNagana ¢ BEpTUKanbHOM 0CbHo
MarHuTa, u cHUMaloT nokasaHue. MoBopaynBaloT r1pto BOKPYr ee BepTUKabHO ocy
HeCKONbKO pas, yBEeNMYMBas Yribl, U CHUMAIOT NoKasaHus Npy KaxnoM nonoxeHuu. Ons
cneaylowmx npoleayp NoOBOPAYMBalOT rMpIo Ha yYroJ, Npu KOTOPOM 0TCYET NokasbiBaeT
MakcumasnbHoe OTK/IOHEHUE OT Hyns.

g) YcTaHaBnuBarT rupio Ha CTone, Kak NpaBuio Tpu pasa, HEMOCPEeACTBEHHO HaL MarHUTOM.
MpoBepsItoT, YTO FUPS BbICTABNIEHA MO LEHTPY.

1)OTMel-IaPOT BpeMSA YCTaHOBNEHUA HArpy3ku, BpeMs CHATUA NOKa3aHNAa U BpeMa yoaneHunsa
Harpy3ku.



2) PaccumTbiBatoT &y o NOBTOPHbLIM NoKasaHusaM. Kak npasuno, Loy , ByneT umeTb
oTpuuaTenbHbIf 3HaK, NOKA3bIBAOWWMIA, YTO MarHUT cnerka npuTSruBaeTcs K rvpe.

Loy cpenHee 3HauYeHne 13 MakCUManbHbIX MOKa3aHWii BECOB, KaX40€e U3 KOTOPbIX
HaxoOAT NyTem BpalleHWs rMpu BOKPYr BepTukanbHoi ocu. lMpumeyanue - MNMpreeneHsb
LOMONHUTENbHbIE ONpeaeneHns Ang 04HO3HAYHOrO PacKPbITUS TEPMUHOB, MPUMEHSEMbIX B
HacTosleM cTaHnapre.

3) Cuny ! onpeaensioT Kak
Fi=-tem g (B.6.4-2)
f) iamepeHusa cnefyeT NOBTOPUTb C NEPeBEepPHYThIM MarHUTOM.

PaccTosHne 0 LLOMIXHO ObITb MOCTOSIHHBIM.
1) YcTanasnnsatoT BECbl HA HYfb.

2) CHOBa ycTaHaBNMBAIOT FUPIO Ha CTONe, Kak NpaBu/io Tpu pasa, HenocpeaCTBEHHO Hal
MarHUToM. MpoBePSIOT, UTO rMPs BbICTABNEHA MO LEHTPY.

3) OTMeyaloT BpemMs yCTaHOBNEHWNS HArpy3ku, BPEMS CHATUS MOKa3aHnsa 1 Bpems yaaneHus
HarpysKku.

4) PaccunTbiBaoT £73 no NOBTOPHbLIM NokasaHusM. Kak npaswuno, Loy oyneT umeTb

0TpULATENbHbIN 3HAK, HO MOXET CYLECTBEHHO OTAMYATHCS OT oy

ME - cpefHee 3HayYyeHne N3 MakCrMabHbIX NoKa3aHWi BECOB, NONyYEeHHbIX C
nepeBepHYTbIM MArHUTOM, KaX40€e N3 KOTOPbIX HAX0OAT NyTeM BpaleHNd rmpun BOKpyr
BEPTUKAIbHOW OCW. FIleMeanme - npl/lBe,D,eHbI OONOJNIHUTENbHbIE onpeneneHna ona
OOHO3HAa4YHOr o packpbiTua TEPMUHOB, NPUMEHSAEMDbIX B HACTOSALWEM CTaHOapTe.

5) Cuny ! onpenensioT Kak
Fp=-bmy g (B.6.4-3)
6) MosTopstoT atansl d)-f), npuBeaeHHbIe Bbiwwe.

B.6.4.6 BbluncneHus

PaccunTbiBaAOT MarHUTHYIO BOCMIPMMMYMBOCTb % 11 0CTaTOYHYIO HAMArHUYEHHOCTb M,
(cocraBnstomas sektopa M no ocu Z ) rvpu, BBOAS pasnMyHbIe NapameTpbl B ypasHeHus,
npuBeLeHHble HuXe. MNpeanonaratoT, YTO MarHUTHas BOCMPUMMYMBOCTb BO3AyXa BCerna
npeHebpexuMo Mana.

B.6.4.6.1 Mpu namepernn kak 1, Tak n ©2 sHaueHme MarHNTHOM BOCAPUMMUMBOCTM HAXOAST
no dpopmyne
x= A
Lo Py ~ 045, (B.6.4-4)
roe
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M 3Ha4YeHne 0CTaTOYHOM MarHUTHON MHOYKUUW HAXooaT no goopmyne

A X
M, = - B
Hpdiy ﬁif 1+ 0,23y EZ
Zg 4z °
, (B.6.4-7)
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Bz . BepTMKanbHas COCTaBAsoWas OKpyXatowei MarHUTHON UHAYKLmKM B nabopaTtopun.

Kak npaswuno, Bz JonyckaeTcs NPUMEHSTb Kak BEPTUKaNbHYIO COCTaBASIOLLYIO MarHUTHOWA
VHAYKUMN 3EM/IN B MeCTe, e pacrnonoxeHa nabopartopus, 1 B 3TOM criyyae - 48 mkT < Frz <
60 MKT B 3aBMCUMOCTM OT WKPOThI. 3HAYEHNE Brz paBHO HyJTIO Ha 3KBaTOPE N MMeeT

MakCcuManbHOEe 3Ha4YeHne Ha nostocax. BEZ MMeeT NONOXUTENbHbIN 3HAK B CEBEPHOM
nonywapum n oTpuuaTesibHbIA - B OXHOM.

B.6.4.6.2 "'eoMeTpuyeckre NonpaBoyHbie KO3 PULIMEHTbI 8 " %y B BbllENpPMBEOEeHHbIX
ypaBHeHuaxX onpeaensior no doopmynam

L (R wfzw 4 (wazuz
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Bonee nopgpobHo 06 Laydo o [6]. Lnst Bcex NpakTUYeckmx Lenei gonyckaeTcs
npeHebpeyb MarHUTHO NPOHULAEMOCTbIO BO3yXa.

B.6.4.6.3 ®opmynbl, NPYBELEHHbIE BbIlE, UCMONb3YIOT AN LMANHAPUYECKMX rupb. Ecnv rups
He UMeeT (POPMbl MAEaNbHOIr0 UMIMHAPA, MOTYT NOTPE60oBATLCS OMONHUTENbHbIE NOMNPAaBKY
unu 6onbwas HeonpeneneHHoCTb. HanpuMep, fnanbHeiwmne BoIYUCNEHNS HEOOX0AUMBI NS
y4yeTa OCHOBaHWS C BbIEMKOM, FOMTOBKM M'MPW 1 T.M., Kak NoApo6HOo ykasaHo B [6]. [onpaeku Ha
3TN (hopMoobpasytowme anemMeHTbl TeM 6onblue, YeM MeHblue Macca (2 r), Torga 3HavyeHue
nonpasok goxoant 8o 10%.

B.6.4.7 HeonpeneneHHoOCTb

MpumeHsemas MeToamnka NPMBOANT K HEONPELENEHHOCTN AN MarHUTHON BOCMIPUMMYNBOCTU OT
10% B0 20%. HeonpeneneHHOCTb, CBA3aHHAs C 3TUM METOAOM, 60NbLIE ¥ MaNeHbKUX TUpb B
cooTBeTcTBUM C [17], [18], [40].

B.6.4.8 3anncb pe3ynbTaTtos

PesynbTatbl n1amepeHuii 1 BbIYNCIEHWA BHOCAT B MPOTOKON, dhOpMa KOTOPOro npuseeHa B
MeXayHapoaHoun pekomeHpaumm R 111-2.

B.6.5 MarHuTHas BocnpunuMymBoCcTb. MeTon npuTaXeHns
B.6.5.1 MNpuHuMNbI nCNbITaHNA

BenuuuHa, uamepsiemas 3TiM MeTOL0M, - OTHOCMTE/IbHAst MarHUTHas NPOHNLAEMOCTb,
onpenensiemMas nyTeM CpaBHEHNS MAarHUTHO CUIbl, BO3HUKAOLWEN B pe3ynbTaTe LeicTBus
MOCTOSIHHOTO MarHMTa Ha 3TanoH Macchl, U COOTBETCTBYHOLWE CUIbl, LEeiCTBYIOWEN Ha 3TaNoH
MarHWTHOMN NPOHULIAEMOCTH (CM. PUCYHOK B.2). MarH1THyI0 BOCIPUMMUYMBOCTD * BbIYUCASIOT C
UCMO/Ib30BaHNEM YPABHEHUS N1t OTHOLWEHUS MEX Y OTHOCUTENIbHON MarHUTHOM

APOHMLAEMOCTbIO M MarHUTHOM BOCMPUAMUMBOCTbIO #r 17X

YKasaHHbI MeToa MoXeT BbiTb UCMONBb30BaH C FMPSIMM HOMUHANBHOM Maccoii 20 1 v 6onee un

Ions rupb knaccos E2 -F2 B cootBeTcTBUYM ¢ [18] 1 [19], [cM. Takxe Tabnuuy B.3(b)]. Kak
npaBswno, yCTPOMNCTBA, MPUMEHSEMbIE B 3TOM METOAE, MOTYT BblTb UCMONb30BaHbI TONLKO AN

onpegeneHnsl MarHUTHOM NPOHMLIAEMOCTM B AmanasoHe 1,01 Sy £ 2,5 (0,01 ix s 1,5).



B.6.5.2 Obuime nonoxeHus

Henoctatok naHHOro MeTona cocTouT B TOM, 4TO UMEIOWWECS YCTPONCTBA CNOXHO
Kanubposartb.

MpeaynpexneHue - CylecTByeT pUCK TOr0, 4TO faHHAs MeTOAMKA BbI30BET MOCTOSHHOE
HaMarHu41BaHne UCTbITYeMou rvpu.

MarHuT NpUTSArMBaeTCs K rUpe Uim K CTaHAapTHOMY 06pasLly B 3aBUCMMOCTH OT TOT0, KOTOPbINA
U3 HUX MeeT BONbLUYI0 MarHUTHYIO MPOHULLAEMOCTb.

B.6.5.3 O6opynosaHue
a) MarnuT, ypasHOBELEHHbIV Ha WapHMPe C UCMOo/b30BaHMEM NPOTUBOBECa (PUCYHOK B.2).
b) CtaHLapTHbI 0bpaseL, C M3BECTHON MArHUTHOW NPOHNLAEMOCTbIO.

c) IHcTpyMeHTbl Anst paboTbl ¢ rupsiMm (HanpvMep, nabopaTopHble nepyaTku, HeBopcHUcTas
TKaHb, nabopaTopHbIi NUHLET).

d) Xopowo ocBelleHHas KoMHaTa.
B.6.5.4 BHewHwuih Bua o6opynoBaHus

Ha puicyHke B.2 nprBeneHa cxema obopynosaHust. Kak npaeumno, ycTporicTBO BKOYAET B cebs
Habop Bknagblwel (CTaHAapTHbIX 06pa3LOB), KOTOPbLIE MOTYT ObITb UCMO/b30BaHbI.

1
- s U
Jd 4 &

[

1- cTaHOapTHbIl 06pasell; 2 - CTEPXKHEBOW MarHUT; 3 - NPOTMBOBEC; 4 - WapHWP; 5 - rnps

PucyHok B.2 - O6opynoBaHvie Ans onpeneneHns MarHMTHOM BOCNpuuMymBocTr. MeTton
NPUTSIXEHNS

B.6.5.5 MeToavka namepeHuii

a) BctaBnsioT noaxonswmii cTaHaapTHbIA 06pasel, ¢ U3BECTHOW MarHUTHOM NPOHMULAEMOCTbIO
(aanee - npoHuLaemocTs) B Npmoop.

b) YcTtaHaBnmBaloT yCTPONCTBO B YCTOMYMBOE NONOXEHUE, MPU 3TOM MarHUT OOMXEH
yKasblBaTb BHU3.

c) MepenBuraoT rupio No HANPaBAEHWIO K YCTPONCTBY (CTEPXKHEBOMY MArHUTY C U3BECTHbBIM
cTaHAapTHbIM 06pa3LoM) 0o Tex Nop, Noka OHa He KOCHETCS MarH1Ta.

d) 3aTeM 04eHb OCTOPOXHO OTOABUrAIOT FMPHO OT YCTPOMCTBA.

e) Ecnu cTepXxHeBoii MarHUT NpUTSrMBaeTcs K rupe, To OTHOCUTENbHAS NPOHULIAEMOCTb MpU
BbllLe, YEM Y CTaHAAPTHOro obpasua.

f) 970 uUcnbiTaHWe [ONXHO 6biTh nposeneHo Npu pasnmnyHbliX NOJI0OXEHUAX Kak HaBepxy, Tak A
Ha OCHOBaHWUN TMpw.

Lns obecne4yeHns ConocTaBUMMOCTU 3TUX U3MEPEHMWIA MarHUTHO BOCMPUMMYMBOCTY NpoLeaypa
LlonXHa ObITb MOBTOPEHA C U3MepeHUsIMY 0bpasLia C M3BECTHON MarHUTHOW
BOCMPUMMYMBOCTbIO (HAanpuMep, onpeaeneHHO C UCNONb30BaHNEM N3MEPUTENS MarHUTHOM
BOCMpPUMMUMBOCTY No B.6.4).

B.6.5.6 HeonpepneneHHoCTb

YCTDOVICTBO nMeeT COOTBETCTBYHOLWYO HeoNnpeaeneHHOCTb N3MePEeHNA NPOHNLAEMOCTH,



paBHyto NpubnunauntensHo 0,3% (30% 415 BOCNPUMMYMBOCTH) MPY CaMoii HU3KOIA
npoHuuaemoctu (Fr = 1,01) n 8% (13% A1 BOCNPUMMYNBOCTM) NP CAMOIA BLICOKOM

npoHuuaemoctu (Fr = 2,5). MeToamka U3MepeHns MoXeT UMeTb 60MbLve HeonpeaeneHHOCTH
[19].

B.6.5.7 3anucb pe3ynbtatos

PesynbTaTtbl U3MepeHuWin 1 BbIYUCIIEHUIA BHOCAT B NMPOTOKON, (dOpMa KOTOPOro npveefeHa B
MeXayHapogHol pekomeHgaumm R 111-2.

B.6.6 MarHuTHas BocnpumMumBoCTb. MeTo MarHNTOMETPa C HaCbIWEHHbIM CEPAEYHNKOM
B.6.6.1 MNpuHUMN ncnbiTaHns

MeTon npefHasHayeH ANs onpeneneHns OTHOCUTENbHOM MarHUTHOV NPOHULAEMOCTH
06bekTa nyTem UCrnoNib30BaHUs MarHUTOMETPa C HACbILWEHHbIM CEPAEYHMKOM C 30H0M
NPOHMLIAEMOCTU, COLePXalUUM MOCTOSIHHbIA MArHUT, PACMON0XeHHbI B6N13u o6 bekTa [20].

MNpeaynpexneHrve - CylwecTByeT pUCK TOTO, 4TO JAHHAS METOLMKA MOXET BbI3BATb
MOCTOSIHHOE OCTATOYHOE HaMarH14MBaHUe UCTIbITYEMON rpu.

B.6.6.2 Obume nonoxeHus

Kak npasuno, npmbopbl, NpUMEHsiEMble LN peanusaumm 4aHHOro MeTona, MoryT 6biTb

o <y, &
1CMONb30BaHbl /15 ONpeaeneHNs MarHUTHON NPoHULAEMOoCTU B ananasoHe 1,0001 = #1 = 2,00

(0,0001 x5 ,00). lns obecrneyeHns CONOCTaBUMOCTM 3TUX ONPeLeNeHnin npoLenypa
LonxHa 6bITb MOBTOPEHA C UCMONb30BaHNeM obpasLa ¢ M3BECTHOW MarHUTHOM
BOCMPUMMYMBOCTbLIO (HanprMep, NoAXoASWeEro cTaHaapTHoro obpasua, cepTMULMPOBaHHOrO
aKKpenuToBaHHOM nabopatopueii).

B.6.6.3 O6opynosaHne

a) MarHnTomMeTp C HaCbIWEHHbIM CEPAEYHMKOM C 30HOM MPOHMLAEMOCTH, COAEPXAalLLUM
MOCTOSIHHbIA MarHnT.

b) O6pa3sLoBblit MaTEPUan ¢ U3BECTHOM MarHUTHOM NPOHULIAEMOCTbIO.

¢) NHcTpyMeHTbI gnst paboThl ¢ rmpsMu (Hanpumep, nabopaTopHble NepyaTku, HeBopcUcTas
TKaHb, nabopaTopHbIf NUHLET).

d) Xopowo ocBeleHHas KoMHara.

B.6.6.4 MeTonuka namepeHui

B cooTBETCTBMM C MHCTPYKLUME N3roTOBUTENS.

B.6.6.5 HeonpeneneHHOCTb

Mprbop MMeET COOTBETCTBYIOLLYIO HEONPEAENEHHOCTb N3MEPEHUS MPOHNLIAEMOCTU, PABHYHO

npnbnnanTensHo 2% (0T 40% 00 4% ANs U3MEPEHNS MArHUTHOW BOCMPUUMYMBOCTM) B

avanasoHe 1,005 #r 1,05 (0,005 X < 0,05) [20].

B.6.6.6 3anucb pe3ynbtatos

PesynbTatbl naMepeHuii 1 BbIYMCIEHWA BHOCAT B MPOTOKON, d)OpMa KOTOPOro npuseneHa B
MeXxayHapoaHon pekomeHgaumm R 111-2.

B.6.7 PekomeHaoBaHHbIE METOOBI ANS onpeneneHns octaToYHON HaMarHMYEHHOCTU 1
MarHUTHOM BOCNPUNMYMBOCTU B 3aBUCUMOCTK OT KlacCa TOYHOCTU TrMpb N NX pa3MepoB

B.6.7.1 amepeHusi onxHbl 6bITb NPOBELEHBI C FTOTOBBIMU MMPSIMU.

B.6.7.2 MoryT 6bITb MCNONb30BaHbl rayccMeTp (B.6.2) ans onpeneneHus octaTouHoil
HamarH14eHHOCTN ANS BCEX KNAaCCOB TOYHOCTM, AaTUuK Xonna 415 HOMUHANbHBIX 3HAYeHNit 2
1 T M MarHUTOMETP C HACbIWEHHbLIM CEePAEYHVKOM NS HOMUHANbHbIX 3Ha4eHuin 2 100 T.

B.6.7.3 B Tabnuuax B.3(a), B.3(b) 1 B.3(c) npmBeLeHbl pEKOMEHL0BAHHbIE METOAUKM ANS FMPb
pasfnnyHbIX KNaccoB TOYHOCTH.

Tabnuua B.3(a) - OctaTouHast HaMarHMYeHHOCTb. MeTon U3MepuTeNs MarHUTHOW
BOCNpUMMYMBOCTY (B.6.4)



Macca rupn # | rl[Knacc ToyHoCTM

220 El ,E2,F! nF2 6e3noaroHoYHON NoNocTy
24m< 20 El E2nF!

L2 EL nE?

Tabnuua B.3(b) - MarHMTHas BOCNPUMMYUBOCTb

Macca rupu Knace E4 Knace E; Knace Fy Knace Fy
5000 wr
2000 wr F F
1000 kr F
500 kr A 5" 5*
200 kr g*
100 kr
50 wr
20 wr
10 wr
5wr 5 F F F
2 Kr A
1kr s s 5
500 r
200r
100 r
50r A
20r 5 5
10r S 5
5r Sp Sp
2r
1r
500 mr
200 wmr
100 mr
50 mar Sp Sp Sp Sp
20 mr
10 mr
5 wmr
2 mr
1 mr

Sp — TexHMdeckue TpeboBaHMA K MaTepwanam (B.6.3).

S — M3MEPWTENE MEMHWTHOM BOCNPHMMYMBOCT ANS rMpe Be3 NoAroHouHoR nonocth (B.6.4).

A — meton nputareHus (B.6.5)

F — MarHWTOMETD C HACBILEHHEIM CERAEYHMKOM + NOCTORHHBI MarduT (B.6.6).

5* — meroae F v A npeanoutuTensHed ana rpe knacca E; ot 100 go 1000 kr, nockonkky younua, Heobxoow-
MbIE ANA BLINOMHEHWA W3AMEPEHHA C MCNONBICBAHWEM WAMEDWTENS MATHWTHOM BOCNPUMMYMBOCTH, NPEBLILAT
MPEMMYLLECTBS STOM METOAE NPW CPABHEHMM C METodamn F W A NS ripe KNacca TounocTh Ez ot 100 go 1000 k.
MeTOn MAMEDUTENA MArHMTHOR BOCNIPMAMYMBOCTI HE DEKOMEHOAYETCA ANA COCTABHBIX MMpb.

Tabnuua B.3(c) - OctaTo4yHas HamarHnyYeHHocTb. FayccmeTp (B.6.2)

Macca rupu Knacc To4yHocTM

I E2_F! F2 ML M2 M2, 6M23
21 r (parunk Xonna) ELLE2,FLLF2, MU, M2, M2, M2,
M3

2 100 r (MarHATOMETP C HACbILWEHHbIM
cepOeyHUKoMm)

B.7 MNnoTtHoOCTb
B.7.1 BeeneHue

B Tabnvue 5 npmBeneHbl NpeaenbHble 3HAYEHNS NNOTHOCTM rvpb. Janee npeactaBneHsbl
WeCTb MPUHATLIX METOL0B ONpeaeneHns NNOTHOCTY rMpb. ANlbTepHaTVBHbIE METOAbI,
Hanprmep B3BELWVBaHNE Ha BECAX, MOrPyXeHHbIX BO (O TOPYr NEPOAHYIO XNIOKOCTb [21], nnn
MCNONb30BaHMNe akyCTMYeckoro BontoMeTpa [22], [23], MoryT 6biTb NPUMEHEHbI, ECNIN UX
JOCTOBEPHOCTb NOATBEPXEHA COOTBETCTBYIOWEN AOKYMEHTauUMen, npunaraemom K
npoTokony mucnbitTaHnii. Metoabl ncneitanuii A, B, C n D npeaycmaTpmsatoT ncnonb3osaHune
BOIbI NV APYroi noaxoasiwei paboye XnakocTy B KAYECTBE 3TAIOHHON Mepbl NIOTHOCTY.
MeTtoabl E v F noaxoasit ons rupb 6071ee HU3KOro Kiacca Unu B TOM Clyyae, eciv norpyxeHue



B XUIKOCTb Henpremnemo. B tabnuue B.4 npuBeneHo kpaTkoe onvmcaHue MeTonoB
onpeneneHnst NoTHocTu. B Tabnuue B.8 (B KoHUe pasaena B.7) npueeneHsi
pekoMeHOoBaHHble MeTOObl onpeneneHna NNoTHOCTW NO KnaccaM TOYHOCTN.

Tabnuua B.4 - MeTonbl onpeneneHns NaoTHOCTM

MeToa|OnucaHve

A HaméoneevTqubm meTon. mapocTaTnyeckas meToamnka CJ'IVIH?HI/IH UCMbITYEMOW rpu n
3TaNOHHON rMpuY Kak B BO3AYXe, TaK 1 B XUIOKOCTW C U3BECTHOMN MNOTHOCTbIO
Cambliii BbICTPHIN 1 Hanbonee noaxoasiwmii Meton. BasewwnsaHue rvpu B Boae 1

B MpoBEpPKa TOro, YTO NOKA3aHNs BECOB HAXOASITCS B AanasoHe TabMyHbIX

npeaenbHbIX 3HaYeHWIA, NN BbIYNCIIEHNE NIOTHOCTM MO NOKa3aHsM BECOB U
M3BECTHOW OEeNCTBMTENbHON Macce NUCMbITYEeMO rupm

PaspenbHoe onpeneneHne maccel M o6bema ucrnbiTyemoii rupu. O6em onpenensiot
C Mo yBENMYEHMIO NMOKA3aHW BECOB, KOT 4a rvpio NOABEWMBAIOT B BOASIHOM TepMocTare,
pacrnonoXeHHOM Ha Yallke BECOB

OTa MeToauka noaxoauT ons rmpb HOMUHaNbHOWM Maccom >1 kr. BaBelwnBaHve
D MCnblTaTENbHOrO KOHTENHepa, 3anoNHEHHOr0 XMUOKOCTbIO, C TOYHO OnpeaeneHHon
BMECTUMOCTbIO, COBMECTHO C UCMbITYEMOWN rMpen BHyTPU 1 6e3 Hee

OTa MeToamka NnoaxoauT ons rMpb C NOArOHOYHbIMKX NMONOCTAMUN, KOTOPbIE HE MOTYT
6bITb norpy>xeHbl B BOAY. BbluncneHve obbema npoBOOAT MO pasMmepam rmpu

OueHka NNOTHOCTU HA OCHOBAHWM U3BECTHOMO COCTaBa cnnasa, n3 KOTOpOoro
N3roToBneHa rmps

B.7.1.1 MNMpoBepka npeLenbHbIX 3HAYEHWUI NMNOTHOCTM JOJIKHA YYATbIBATb HEONPELENEHHOCTb,
CBSI3aHHYIO C 1CMONb3YEMbIM METOAOM MCMbITaHwii. B Tabnuue B.5 npuseneHa obwas oueHka
HeonpeLeneHHOCTU, CBS3aHHOW C KaXAblM MeTOLOM. L1151 KaX LoV rMpy paclumpeHHas

HeonpeneneHHocTb U (nns ¥ = 2) onpesenenuns NNoTHOCTY JONXHA HAXOAUTLCS B Npeaenax
R (B.7.1-1)

Tabnuua B.5 - OueHeHHas TMNMYHas HeonpeaeneHHOCTb b (ans k= 2) B 3aBNCMMOCTUN OT

-3
Mcnonb3yemMoro MmetToga n Maccbl rmpb, Kr-m

MeToA|OueHouHas TUNMYHas HeonpeneneHHoCTb, KF'M_3 , NS rMpb Maccoi
50 Kr 1«kr ir

A1 - 1,5 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 Ot 130 8o 600

OpnHako ecnv HeonpeaeneHHOCTb U3MEPEHUIA NAIOTHOCTM MOXET BbITb YMEHbLIEHA, TO MOXeT
6bITb NPVHAT YBENUYEHHbIA Aana3oH NNOTHOCTE, Kak nokasaHo Ha pucyHke B.3.
MprnoxeHue onpeaeneHHbIX YCUnuii No3BonnT fLobnTbea 60nee HU3KNX 3HAYEHWI
HeonpeneneHHoCTen.

MaxCHManbHLIE M MHHUMaNBHBIS Mpagens
npanens AnA NNOTHOCTH ANA NPHHATEX e

MNOTHOCTER
Pret = 8000 kr-m™ 1

Proin ?} iU{I

PMcyHOK B.3- ,D,OI'IyCKVI ONAa NNOTHOCTU U nNpenenbl Npu nosepke B 3aBUCUMOCTU OT
HeonpeneneHHoCTN N3MepeHnin

B.7.2 Obwume nonoxeHuns

B.7.2.1 HopmanbHas Temnepartypa



HopmanbHas Temnepatypa ona onpegeneHus nnotHoctun coctaenset 20 °C. Ecnn namepexune

BbINOMHAOT NPU APYron TemMnepartype Lineas , (Opyrow aTanoHHo nabopaTopHO TeMnepaTypoi
MOXeT 6b1Tb 23 °C unu 27 °C), NNOTHOCTb [OJNXHA 6bITb NepecumTaHa ans 20 °C ¢
UCrob3oBaHneM KoaduumeHTa o6 bemMHoro pacwumperus ¥ matepuana. Ecim ¥ TouHo He

o = -6 -l
M3BECTEH, Npennaraertcs ONs rMpb U3 HepXXasetLen cTann ncnonb3osaTtb 50-10 c .

Elerer 3= 0lmeas ) [1F YEmpas ~Enr )]
(B.7.2-1)

HeOI'Ipe,D.eﬂeHHOCTb M3MepeHunii CoCTaBNSEeT:

2
42 (0t ) =u2co(zmas>)[%] 12 (20 (b~} * 4% o0 s 17

.(B.7.2-2)
B.7.2.2 TpeboBaHus K ManbIM rupsim

MNOTHOCTb ManbixX rMpb, ANs KOTOPbIX B TAbnuue 5 He NprBeaeHbl NpeaenbHbIe 3HaYeHUs,
npoBepsiTh He TpebyeTcs. MNOTHOCTbL rMpb Maccoii MeHee 1 T fonxHa 6biTb OLEHeHa B
COOTBETCTBUM C MeTOAOM F (CM. HUXe) C y4eToM nHpopMaLum 3roToBUTENS O MaTepuane, 3
KOTOPOro M3roTOBMEHbI TUPU.

B.7.2.3 Paboyas XuIOKocTb

Paboyas XnokocTb He [OMXHAa 0Ka3blBaTb BAUSHUS Ha rmpu. I'Ipeﬂ,nhoMTeano
ncnonb3oBaTb AUCTUNNNPOBAHHYIO N Aera3npoBaHHYIO BO4Y, TakK Kak ee NMNOTHOCTb

npeactaenseT coboit XopoLwo N3BECTHYIO PYHKLMIO TeMnepaTypbl [24], [25]1) M ee 4ncToTy

Nerko KOHTponupoBsaThb [26] 4 . B bopmynax B HacToswem nogpasnene ncnonb3oBaHo
NOCTOSIHHOE 3Ha4YeHMe NAOTHOCTM XUAKOCTUW. 1N BbIYMCNEHUIA C NCMONb30BaHNEM
KapMaHHOro KkanbKynstopa B Tabnuue B.6 npuBeLeH nepecyeT HEKOTOPbLIX 3HAYEHUI
NAOTHOCTM ANst BOAbI. [TNOTHOCTb BO3L4YyXa MOXHO paccyntaTh, MCMONb3ys NPUONNXEHHYI0

dopmyny (E.3-1).

1 .
! 'Mpsi, koTopas He Bbina BbluMeHa Nepes NCrbiTaHMEM, MOXET MoKasblBaTb Honee HU3KMi
BEC NOC/e NOrpyXeHns ee B YUCTYIO BOAY U NMocnenyowen ctabunmsaumm.

4 ,ﬂ,OI'IyCKaeTCFI MCMo/b30BaTh M APYrne XuaKkoCTU C XOPOLIO U3BECTHON U cTtabunbHom
NNOTHOCTbIO. [ng Nony4YeHUs ManeHbkKux HeonpeneneHHoCTen N3MepeHns BaxHo paﬁOTaTb
NPV NOCTOSIHHOW N TOYHO U3BECTHOM TeMneparype. 970 Hanbonee BaxHO, eciv BMECTO BOIbI
NCNnonb3yeTcs XMOKoCTb C 6onee BbICOKM KO3 PULNEHTOM TEMNIOBOr0 paclunpeHuns.

Tabnuua B.6 - MnoTHOCTb BOAbI

4 oglP1 krm T |Ro1f B ,[KF'M_3 g ]
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 1998,096

21,0 997,989 |-0,222
21,5 997,879

22,0 997,767 -0,232
22,5 997,652

23,0 997,535 |-0,242
23,5 997,415

24,0 (997,293 |-

B.7.2.4 BononpoHnuaemMocTb NOArOHOYHOM NOIOCTH

I"'vpw, NMeloLLME NOArOHOYHYO MONOCTb, HE CNeyeT NOrpyXaTb B BOAY, TaK Kak OHA MOXeT
monacTb B MOMOCTb BO BPEMS U3MEPEHWMA. DTO MOBNUSET KAK HA MNOTHOCTb, TAK 1 HA Maccy
TMPU 1 HAPYWKUT cTabunbHOCTb Macchl. [Insi rMpb ¢ MONOCTbIO MPEANOYTUTENEH METOL
onpeneneHns obbema no reoMeTpuyYeckM pasmepam rvpb. OQHaKO eCN BCIO BOAY BO3MOXHO



BrocnenctTeun y6paTb, HeoHX0 MO BbINONHUTL rmgpocrtaTtm4yeckoe B3pelwiBaHmne c OTKprTOVI
NONOCTbIO, TWATENbHO yaansas nonaswne ny3blpbkKy BO3ayxa.

B.7.2.5 YpaneHue Bo3nyxa

Lna TOYHbIX U3MEPEHMIA B BOLE HPEe3BblHaiHO BAXHO YAANNTb My3bipbKW BO34yXa U3 FMpun 1
nepxarens rupun. 9To TakXe CnpaBeNIMBO A1 CTEHOK XWUAKOCTHOro TepMocTaTa ans
meTonoB C u D, 0coBeHHO B OTHOWEHUN ManeHbKMX rmpb*. MpakTnyHbIl cnocob yMeHbWeHNs
pucka BO3HUKHOBEHUS BO3AYIUHbIX NMy3blPpbKOB 3aKN0YAETCS B Aerasauumv BoAbl U rvpu B BOAE
nyTeM NPUIoXeHNs oTPULATENbHOMO faBNeHUst K KOHTenHepy NnpubnmantensHo Ha 10-15
MUH**,

anpuMmep, B cnyyae c rmpen MI UIBMEHEeHMe NoKka3aHunsg koMnapartopa Ha MKI npmnBeneT
*H y 20 20

-3
K pas3nnyuio B pe3dynbtate n3MepeHnsa nnoTHOCTU 80 kr-m

_ -3
“* NINOTHOCTb BO34yXa, HACBIWEHHOr0 BOAOM, NpnbnuanTtensHo Ha 0,0025 kr'M ~ HUXe, YeM
BoAbl 63 BO3ayxa.

B.7.2.6 llepxaTtenb rupu n npoBosioyHas nonsecka

PacnonoxeHue rvpu Ha gepxaTene noL BOAOA MOXET Cly4yaliHo noBieYb 3a coboi
noBpeXAeHune Kak rvpu, Tak u rTepmocTara (ctekno). HapexHee Bcero norpyxartb rmpro n
nepxarenb BMecTe. OnHaKo BO3aylHbIE NMYy3blpbKK Nerye 06HapyXuTtb, ecnu gepxarenb u
rMpto NorpyXxatot no otaenbHocTu. CneagyeT MCcnonb3oBaTh TAKOW AepXaTenb rmpu, KOTOpbIRA
NMo3BONUT NPELOTBPATUTL ee naneHve. Ecnm TpebyeTcs H13kas HeonpeneneHHOCTb
N3MepeHIii, NPOBOIOYHAS NoJiBecKa LONXKHA OblTb TOHKOW, YUCTOW 1 MPOXOAUTb rPaHULy
BO34YyXa W BOLbI NOA NPSAMbIM Yr 10M™.

* KoMneHcaumnoHHbI MeTo yYuThIBaEeT, YTO AepXaTenb, a TakXe NorpyXeHHas nposooyHas
noasecka BbITECHAIOT Boay. KpoMe Toro, 3T0T METO L KOMMNEHCUPYET AOMNOHUTENBHYIO CUNy,
BO3HUKLIYIO 13-32 06pa30BaHMs MEHUCKA Ha FpaHWLe BO34yxXa M BOAbl, KOTOpasi He oTpaxeHa B
nocnegytowmx ypasHeHuax. Quametp nposonoku ot 0,1 8o 0,3 MM 418 rMpb HOMUHANbHOW
Maccoi 0o 2 Kr noaxoanT anst 60NbWMHCTBA CNyYaes.

B.7.2.7 Macca nnu ycnosHas macca

B cpopmynax, nprBeneHHbIX HUXeE, Macca MoXeT ObITb B3siTa Kak yCNnoBHas Macca, 1 HaobopoT,
MOCKOJbKY MPW PACCMOTPEHNMN HEOMNPELENEHHOCTM, MONYYEHHO 1 HEOBXOAUMOA ANst
onpeneneHnst NIOTHOCTU rMpu, pasHuLa MeXay 3Ha4YEeHUSIMU €€ Macchbl U YCIIOBHOM MaccChl
HecylecTBeHHa. 1o 3TOM Xe NpUYMHe HOMUHAaNbHOEe 3Ha4YeHne MoXeT ObiTb B3STO A1t MAcChl
UMW YCNOBHOW MacChl rvpu, Npu NpeanosioXeHnu, YTo ee yCnoBHas Macca yaoBieTBopsieT
npenenam AornyckaeMon norpelHocTy, NprBeeHHbIM B Tabnmue 1.

B.7.2.8 Cywka rupwm

lMocne n3sneyeHus rmpu n3 Tepmocrara c Bo4oWn 6onblwas YacTb BoAbl Cpasy Xe cte4eT C
NOBEPXHOCTU r'Mpu. OcTtaBwuecs kannu cnepyeTt CTePETb C UCMOJIb30BaAHNEM TOHKOW TKaHMW.
Lnsa ctabunnsaumm ryMpun gornyckaeTca NOMeCcTUTb No4 NOAXOASWMI Konak (nepeBepHyTbu?l
naéopaToprm CTakaH Ha npoknankax gns obecneyeHus BeHTVIl'IF!LI,VIVI).

B.7.3 NamepeHue nenbitatensHoro obpasua

N3amepeHune nnoTHOCTY MOXET ObITb MPOBELEHO HA OLHOM MCMbITaTeNbHOM obpasLe, B3STOM
U3 Kycka MeTanna, Ucnosib30BaHHOr 0 L5l N3roTOBNEeHWs rvpw. VicnbiTaTenbHblii obpasew
LONXeH BbITb Kak MOXHO 60/1ee MOX0X Ha FMPo M UMETb NOAXOLAWMA 06 beM n chopMmy A
nsMepeHus nnoTHocTu. LlepoxoBaTocTb ucnbiTaTenbHOro o6pasua AonxHa 6biTb Takas xe
WA MeHblUe, YeM LepoXoBaToCTb rvpu. MIOTHOCTL rUpy NpeAnonaraeTcs paBHoi NIOTHOCTU
ucnbiTatenbHoro o6pasua. CTaHAapTHYIO HEONPeAENEHHOCTb 3TOr0 3HAYEHMS NONyYatoT

_ o o -5
CNIOXEHNEeM OTHOCUTENbHOW CTaHaapTHOM HeonpeneneHHoCTn, pasHon 510 = , n
CTaHAapTHOWN HEOMPENENEHHOCTU MNOTHOCTU UCTIbITATENBHOMO 06pasLa.

B.7.4 MeTon ncnbitannsa A (rmppoctaTuyeckoe CanyeHme)
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1- yCTPOWCTBO ANS CMEHbI MVpb; 2 - NPOBOIOYHASA NoABecka; 3 - AepxXartenb A1 rvpb

PwucyHok B.4 - inntocTpaumsa metoaa A
97107 MeToL MoXeT BbITb peann3oBaH TPEMS pasHbIMU crocobamu.

MeTton A1 (oBe pasHbie 3TanOHHbIE TMPX, B3BELWEHHbBIE B BO3AYXE): CIMYEHUE UCTIbITYEMOI 1
3TaNIOHHON rMpb B BO34yXe U CIIYEHNE UCTIbITYEMO TpU B XWUIOKOCTU N BTOPOW 3TaNOHHOWA
rvpv B BO3OyXe.

Metoa A2 (3TanoHHble rmpu, B3BELWEHHbIE B BO3AYXE U B XNOKOCTW): CIMYEHNE UCTIbITYEMON 1
STaNIOHHON rpu B BO3AYXE 1 CAAMYEHMNE UCTbITYEMOW rMpu 1 (TOW Xe CaMoi Uin Apyrow)
3TaNnoHHOM rMpu, Korna oHu 0b6e HaxoAATCs B XXUAKOCTU.

MeTtoa A3 (HenocpeACcTBEHHOE B3BEWVBAHNE): B3BEWMBAHNE UCTLITYEMON rMpU B BO3AYXE U B
XWUIAKOCTU NPY UCMONb30BAHMM NOKa3aHWsl BECOB BMECTO MACChl 3TaNIOHHbIX MMpPb.

B.7.4.1 O6opynosaHue

a) NabopaTopHble BEChl C 4OCTATOYHON MAKCUMANbHON Harpy3Koi U BEICOKUM paspeLleHnem
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(kak npaBmKno, 0THOCUTENbHOE paspeleHne 2:-10 ~ ), npucnocobneHHble ans B3BeWBaHNS
Harpy3ku, NoABeLWeHHOW Nog BecaMu.

b) BooHbIi TepMocTaT ¢ TepMocTaTUYecKum perynmposanvem B npegenax 20 °C +0,2 °C.
c) MNposonoyHas noasecka v gepxarenu 4ns rupb pasnmyHbiX pasmepos.

d) MexaHn3m Ans Harpy>XXeHust u pasrpysku gepxarens 4nas rupb B BO4e.

€) OTanoHbl Macchbl C U3BECTHOI NIOTHOCTBIO.

f) MIHCcTpyMeHThI Ans paboTbl ¢ rupsiMm (Hanpumep, nabopaTtopHble NepyaTku, HEBopcUcTas
TKaHb, nabopaTopHbIi NUHLET).

g) XopoLwo OCBeLEHHas KoMHaTa.
B.7.4.2 VicnbiTatenbHbii MeTo4 A1 (4Be pas3Hble 3TaNOHHbIE rMpu, B3BELWEHHbIE B BO3OYXE)

B.7.4.2.1 MeToawvka namepeHuii

OnpenensioT NNOTHOCTb XNAKOCTM 1 U MNOTHOCTL BO3Ayxa & BO BPEMS NCMbITAHMS:
a) Mepeoe B3BelwMBaHWe (MCMbITyeMasi rupsi B BO3Ayxe):
fa .

1) B3BEWMBAIOT UCTILITYEMYIO FMpI0 12 B BO3/lyXe NNOTHOCTbIO

2) 3anucbiBaloT nokasaHue fa ,

3) OCTOPOXHO yOansioT rupto "te |



b) Bropoe B3BewwnBaHue (3TanoHHas rups B BO3ayxe):
1) B3BEWMBAIOT 3TANOHHYIO FMPIO "1 B BO3Ayxe MNOTHOCTbIO ¥'# ;
2) 3anucbiBaloT nokasaHve I ;

3) OCTOPOXHO yOaNsIHoT rypto "re

¢) TpeTbe B3BewWVBaHNE (MCMbITYEMAS TMPS B XUOKOCTHN):
1) B3BEWMBAIOT UCMBITYEMyIO riplo "1l B Xnakom TepmocTaTte (MNOTHOCTbIO Pl );
2) 3anncbIBaoT NnokasaHue I ;

3) OCTOPOXHO yOansioT rupto il .

d) YeTeepToe B3BEWMBAHUNE (BTOPAs 3TaNOHHAS FMPS B BO3AYyXe):

1) B3BEIWMBAIOT 3TANOHHYIO rupilo *1 B Boaayxe (MNOTHOCTbIO 1 );

2) 3anucbiBaloT nokasaHue Iy ;

3) 0CTOPOXHO yAansioT rupio 7

BTOpaﬂ 3TaNOHHaA rmp4 #iy , KakK npasunno, npeagcrasndetr coboli KomMbuHaumio rmpb, onsa
KOTOpPbIX NOKa3aHne BecoB 61113KO0 K MoKasaHUo BECOB AN NOrpy>XeHHON rmpu.

B.7.4.2.2 Bbluncnexus

O6osHaueHne 1 npeactasnset coboi 06uyio Maccy rupb, a 71 - s PEeKTUBHYI0 NNOTHOCTb.
S PEKTUBHYIO MNOTHOCTb BLIYUCASIOT N0 (POPMY e

o= Zmrh'/ZVrh'
i r (B.7.4-1)

roe ¥ - o6 bembl rvpb. Toraa nnoTHOCTb MCMbITyeMol rupn “t BeIMMCASIIOT MO dhopMyne

_ D1(C iy + Dy ) — o (Cymrty + Loag)

At
Commy + Lomy, — Cymy — Aoy
: (B.7.4-2)
roe
o, =1-22
Pr (B.7.4-3)
Cg=1-22
P (B.7.4-4)
Loy = (g =13 )C,s (B.7.4-5)
Loy = (I = I9)Cs : (B.7.4-6)
c, =1-22
Pe (B.7.4-7)

Ps . NNOTHOCTb rMpun onsa onpeneneHnda 4yBCTBUTENbHOCTU;

Pas NNOTHOCTb BO34YyXa BO BpeEMS KaﬂVI6pOBKI/I BEeCOB.

OTHocuTENbHAA HeonpeneneHHOCTb
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(NpeHebpexumMo Mano B 60/bWNHCTBE CNyYaes); (B.7.4-9)
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cloa) = —2(oy ~py)

P14 ; (B.7.4-10)
clpp) = (4 —o1)

A1 ; (B.7.4-11)

clog) =-clpg) = —Cot - o1l

2184
; (B.7.4-12)
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(B.7.4-14)

I'Ipep.nonaraeTcyl, 4TO 3HA4YeHNA MaCCbl U NIOTHOCTU 3TAJIOHHbBIX TMPb KOPPENNPOBaHbI;

1Pheap) HeonpeaeneHHoCcTb, 06ycnoBieHHas 3D PEKTOM NMOBEPXHOCTHONO HATSIXXEHMS,
OeliCTBYIOLWMM Ha NPOBOIOYHYIO NOABECKY (ECNM NPOBONOKA MMeeT anameTp 1 MM, TO
MakcumasbHbI 3 EKT MOXET COCTaBUTb 23 Mr; ecnu guameTp nposonoku 0,1 MM, TO
adhpekT MOXET CoCcTaBnUTb 2,3 Mr).

Mpwn TemnepaType okpyxatwuwer cpenbl 0kono 20 °C HeonpeneneHHOCTb onpeaeneHms

MNOTHOCTI BOAbI MPUBAN3NTENBHO CBSI3aHA C HEONPEAENEHHOCTbIO ee Temnepatypsl 1 B
rpanycax Llenbcus (Temnepatypa BoAbl) cneaytowmm o6pasom:

H(.Ol) 411073 48 H(fl)
01 £
(B.7.4-15)

B cooTBeTCcTBUM C chopMynoii (B.7.4-2) MoryT BbiTb AOCTUMHYTHI HEONPEAeneHHocTn no 0,05
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KI'™M .

B 60/bWMHCTBE CNy4Yaes nomnpaBoyHble KO3 PULMEHTHI HA BbITANKMBAIOLLYIO CUy BO34yXa Ca

, Cay Cs CYLLECTBEHHO HE OTNNYAIOTCS APYr OT ApYyra v MOryT ObiTb YCTAHOBEHbI PaBHbLIMU

eaunHuLE, YTO NMPUBOLMT K YNpoLeHmio doopmy bl (B.7.4-2) cnenytowmm obpazom:



(B.7.4-16)

OTHocKTENbHAs HEOMPELENEHHOCTb
2
[ucot:n] =[C@a)uc@a)]2+[u@1)]2+
2y Oy
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, (B.7.4-17)
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Aty . (B.7.4-19)
|y = 2220

"Ly (B.7.4-20)

e = |2 -qff 2 -2
7 fa P} (B7.4-21)

B cooTBeTcTBUM C chopMynoii (B.7.4-16) MoryT 6biTb LOCTUrHYThl HeonpeaeneHHocTn oo 0,2
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B.7.4.3 MeTon A2 (3TanoHHble rmpu, B3BELWEHHbIE B BO3AYXE U B XNOKOCTW)

B.7.4.3.1 MeToaunka namepeHus

MNOTHOCTb UCNbITyeMol rupu ©'t BhiuMcnsioT no popmyne (B.7.4-22) unu (B.7.4-31).

Korpa NCNONb3YKT OOHY N TY Xe 3TAaNIOHHYIO T'Mplo 0114 USMepeHNsa B BO3AyXe U B XUAOKOCTU!
LT " Pr =00 TP , Toroa:

_A (Camty + Loy, ) —p o (Crony + dity)

i =
y ELP0 o e demy
Oy
, (B.7.4-22)
roe
o, =1-22
Pros (B.7.4-23)
Cl = _.0_1
Pro; (B.7.4-24)
Dy 1y £ onpenensioT B COOTBETCTBUM C popMynoii (B.7.4-2).

OTHocuTENbHAA HeonpeneneHHOCTb
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(B.7.4-25)
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1 1 (B 6ONbWUHCTBE CNyYyaes NpeHebpeXMMo Mano); (B.7.4-26)

clor) =picorc1+ Dot I1y) = 1)
t
(B.7.4-27)

(B 60NbWKUHCTBE CNyyaes NpeHebpeXMMo Mano);

C(mr:l = ['OI’ _'Ot ]
ST (B.7.4-28)
(o) = [’°1 "‘]
Pl P ) (B7.4-29)
ety ) =L

f1  (B.7.4-30)

B cootBeTcTBUM C hopmynoit (B.7.4-22) moryT BbiTb LOCTUIHYThl HeonpeneneHHocT oo 0,1
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Korga MCNONb3YKOTCS pa3Hble 3TasloHHbIe TMpU 015 N3MepPeHNA B BO3AYXE N B XUIOKOCTW!

M T P TP rorpa;

_A (Cymiyy + &ty ) —pg (Crmg + Do)

o

' Camra + Mw - Clmrl + Mwl
, (B.7.4-31)
roe

C, = fa

Pr (B.7.4-32)
o =1-2L
Pa (B.7.4-33)

OTHocuTENbHaNA HeonpeneneHHoCTb

2
[ucot)] [(a)uooa)] [mucoo] [(P )u@ )]
X Ha
[w cm] et )[[ m:mr:n] [ucmm:]]]

+ [C(Mwl) H(i:n—“(ﬂ] + [C(Mwl) u(:ji!ﬁp) ] B

Ta

(B.7.4-34)

roe

ulmy) _ l 2 (7, ) . s,
By 2

O™ ]

(B.7.4-35)

o 4
clpa) = —|1-— —oy *oy)
CTN )

(B 6ONbWUHCTBE CNyyYaeB NpeHebpeXuMo Mano); (B.7.4-36)
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1 (B.7.4-41)

MpennonaraeTtcs, 4TO MacChbl 3TaNOHHbIX FMPb KOppenupoBaHsbl. ns B (e ) cM.B8B.7.422.

Mo cpopmyne (B.7.4-31) MoryT 6bITb AOCTUrHY Tl HeonpeneneHHocTr ao 0,1 KF'M_3
B.7.4.4 Metopn A3 (HenocpeACTBEHHOE B3BELVBAHNE)

BMecTo ncnonb30BaHUs METOLAVKM CIINYEHUS npoueanypa MoxXeTt 6bITb ynpouleHa nytem
HenocpencTBeHHOro CHATUA nokasaHui BecoB.

B.7.4.4.1 MeToavka namepeHui

MeToAauka nsmepeHunin aHanornyHa npuseneHHon B B.7.4.2.1, 3a ncknoyeHmem T1oro, 41o
onyLweHbl Npoueaypbl No nepeuncneHmsam b) n d).

B.7.4.4.2 BbluncneHus
CooTBeTCTBYylOWEE YPaBHEHNE ANS OAHHOW CMTyauum NMeeT BUA,
_ Iy o~ Igee

famln (B.7.4-42)

Ob6s3aTenbHOe YCNOBME TaKOro YMNPOLWEHNS - 3TO TOYHO KanmbpoBaHHbIE BECHI. oy fu
03HayatoT NoKas3aHusi BeCOB AN UCNbITYEMON rMpu COOTBETCTBEHHO B BO3A4YXe (MOACTPOYHbIN
uHAekc "a") u B XnILKoCTU (MOLCTPOYHbINA MHAEKE "I") mocne Toro, Kak Bechl Hbiv TapypoBaHbI
6e3 rvpu Ha yalike BECOB UMM HA MOFPY>XEHHOM Aepxarterne.

OTHocuTENbHaNA HeonpeneneHHoCTb
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o1 (B.7.4-46)
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B cooTBeTCcTBUM C chopMynoii (B.7.4-42) MoryT 6biTb LOCTUrHYThl HeonpeaeneHHocTn oo 0,2
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B.7.5 MeTon ncnbitannsa B (npoBepka NnnoTHOCTW)

B.7.5.1 MpuHumn

MeTton B npencrasnset coboi ynpolleHHyo oopMy rmapocTaTuyeckoro Metoaa u

3aK/4aeTCs TONbKO BO B3BEWMBAHUM B XMAKOCTU. ICNbITyeMyto rmpio noaBewmnsaoT Ha

TOHKO/ NPOBO/IOKE AOCTATOYHOM NPOYHOCTM B BOAe NNoTHocTbio “1 . [lucnneit Becos

nokasblBaeT 3Ha4eHne Macehbl In

970T MeTo MOXeT BblTb peann3osaH OByMA pa3IYHbIMKA crnocobamu:

MeTton B1: BbluncneHne nnotHocTu no cpopmyne (B.7.5-1) n cootBeTcTByIOWEN

HeonpeaeneHHocTH no copmyne (B.7.5-2) (06s3aTenbHO Ans knacca TodHocTn EL ).

MeTOJJ, B2: npoBepkKa 1T0ro, 4To NNOTHOCTb HAXO4AUTCA B npeanncaHHOM gnanasoHe.
I'Ipeneanble 3Ha4dyeHns onsg nokas3aHus BeCcoB BbIYHUCIAKOT MO MUHUMaNbHbIM U MaKCUManbHbIM
npenenam ond NNOTHOCTU, KOTOPble NpuBeneHbl B Ta6n|/1u,e 5. OLleHeHHyIO HeonpeneneHHoCTb
n3MepeHnsa Metona onpeneneHmna NNoTHOCTU yHMTbIBAKOT B 3aBUCMMOCTIK OT pa3mepa rmpu. B
KayecTBe OOMNONMHUTENBHOM Mepbl 6e3onacHocTun NPUHATO, YTO MUHMMANbHbIE Npenenbl
6a3vpytoTca Ha npegnonaraemol TemnepaType Bonbl 24 °C, a MakcuMasbHble Npeaenbl - Ha
Temnepatype 18 °C.

B.7.5.2 O6opynosaHue

a) NNabopaTopHble BEChl C MOAXOASWMUM AANA30HOM. PeKoMeHayeTCsl OTHOCUTENbHOE
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paspeweHre 10 ~ ¢ COOTBETCTBYIOLMM YPOBHEM BOCTIPOM3BOAUMOCTU.

b) XunakocTHbIli TepMocTat co cTabunusaumein Temnepatypsbl B ananasoHe ot 18 °C no 24 °C.
Ecnw Becbl 060pynoBaHbl NpucnocobneHnem 45 B3BEWMBAHNS NOL BECAMMW, OHW MOTYT BbiTb
NOAHATHI HA NOLCTABKe HaL TEPMOCTaTOM (CM. pucyHok B.4), unu TepmocTat MoxeT ObiTb
rnomelleH Ha ONopHyto NNaTgopMy, Kak nokasaHo Ha pucyHke B.5.

P

PIEEERIE

1 - NpoBONOYHAs NoABecKa; 2 - OCHOBHOM KPOHLWTENH; 3 - aepXatenb rupb; 4 - onopHas
nnatgopma; 5 - yawka Becos

PucyHok B.5 - UnntocTpauus metona B
¢) OCHOBHOW KPOHLTENH, KOTOPbIA MOXET BbITb MPUKPENEH K YallKe BECOB.

d) depxaTtenb (oepxarenn) rupb pasnnyHbiX pa3MepoBs C COOTBETCTBYIOWER MPOBOIOYHON
noABecKoi (noaseckamm).

e) OTanoHHble rmpun ons toCTpoBKK BECOB.

f) MIHCTpyMeHTbl onsi paboThl ¢ rupsiMm (HanpuMep, nabopaTopHble NepyaTku, HEBOPCUCTast
TKaHb, nabopaTopHbIf NUHLET).



B.7.5.3 MeTtonuka namepeHus

a) MorpyxatoT rupto (Mnn Habop rvpb) B TepMocTaT ¢ AUCTUANMPOBAHHOM BOLON Npn
Temnepartype ot 18 °C no 24 °C. TepmocTat AonyckaeTcs MOMECTUTb Ha ONOPHYO
nnaTgopMy, Kak nokasaHo Ha pucyHke B.5.

b) anIerI'IHFHOT OCHOBHOW KPOHLTENH K Yalle BeCOB 1 NO4BELWNBAIOT AepXaTelb rmpb
OCHOBHOIO KPOHLTENHA Ha TOHKOM NPOBOJIOYHON NOoABECKE 00OCTATOYHOM NPOYHOCTU Takum
06p8.30M, 4TObbI aepxarenb rmpb NONHOCTbIO NOrpy3niica B XNAOKOCTb. I'paHmu.a Bo3ayxaun
BOObl HA I'IpOBO)'IOLIHOVI nofBecke LONXHa ObITb YeTKO onpepeneHa.

c) TapupytoT Bechl Tak, YTOObl OHM NOKA3bIBANN HYNb*.

* Ecnu BeCbl HE MMEIOT (PYHKLIMM TapUPOBaHNS, I npeacTaBnstoT coboi pasHuLy Mexay
BTOPbIM 1 NMEPBbIM B3BELWMBAHNSIMU.

d) Yaoansior BO34YyLWHble NYy3bIpbKK C rMpn N NOMELWAIOT ee Ha aepxartene.

e) He cnenyeT weBenmTb NPOBONOYHYIO NMOABECKY, YTOObI N36eXaTh PaspylWeHus MeHucka Ha
BOJLHOW NOBEPXHOCTMW.

f) Mocne cTabrunmsauum CHAMAIOT 1 3anMCbIBalOT NOKa3aHue BECOB fa

g) C vcnonb3oBaHWEM NUHLETa KnagyT ncnblTyemyto rmpto O6paTHO Ha MeCTO XpaHeHu4.

h) 3anucbiBatoT NapameTpbl OKpyXatowen cpenbl B nabopatopum (Temnepartypy BO34yxa,
LlaBieHVe 1 BNaXHOCTb) U TeMnepaTypy XUIaKoCTy.

B.7.5.4 PesynbTarhl

B.7.5.4.1 MeTon B1

BbluMcneHe NNOTHOCTY C UCMONb30BAHNMEM HOMUHANBHOTO 3HAaYeHs Macchl ™0 rupn.
MNOTHOCTb BLIYUCASIOT B COOTBETCTBUM C DOPMYIOW

2174
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HeonpeneneHHoCTb n3MepeHusi MeTofoM B1:
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i
Weap) HeonpeneneHHoCTb, 00ycnoBIeHHas 30 PEKTOM NMOBEPXHOCTHOMO HATSIXEHMS,
OeCTBYIOLWMM Ha NPOBOIOYHYIO NOABECKY (CM. Takxe B.7.4.2.2).

-3
HeonpeneneHHOCTb n3MepeHnsa ana Mmetona B1 coctaensert, kak npasuno, 5 kr-m = unm
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MeHblue Ansi rupb 60nblwero pasmepa 1 Ao +60 KrM ~ 418 r'Mpb HOMUHAbHOW Maccoii 1 1 B
3aBMCMMOCTM OT pa3Mepa 1 0CTOPOXHOCTM obpalleHus. HeonpeaeneHHOCTb 3MepeHus
YBENNYMBAETCS MO MEPE YMEHbLIEHUs pasMepa rvpu.

B.7.5.4.2 Meton B2
MnoTtHocTb 7t rMpu NPOBEPSIOT CINYEHNEM 3HAYEHMS Iy C ABYMS npenenbHbIMUA 3HAYEHNSMU

FRP !
tlimin) y “tiraxd npg cooTBETCTBYIOWErO pasmepa rupw. MpenenbHble 3HaYeHNs CBEAEHbI B

Tabnmuy B MexayHapoaHoi pekomengaumm R 111-2 ons rupb knaccos ot E! go F1 .
B.7.5.5 3anwncb pesynbTtatos

PesynbTatbl n1amepenuii n pacyeToB BHOCAT B MPOTOKO/, hOpMa KOTOPOro npueseneHa B
mMexXayHaponHon pekomeHgaumm R 111-2.

B.7.6 MeTon ucnbitaHus C (onpeaeneHne o6bema NyTem B3BELWMBAHUS BbITECHEHHO
XNAKOCTN)

OTOT MeToL HENPaKTUYEH ANS FTMPb HOMUHANBHOW Maccoin meHee 1.
B.7.6.1 MpuHumn

9710T MeTon MoxeT BbITb peann3oBaH AByMs cnocobamu:

1) Mmacca ncnbiTyemor rmpm He N3BeCTHa;

2) Mmacca nCrbITYeMOW rmpu 3BeCTHa.

B.7.6.2 O6wme nonoxeHus

BwmecTo n3MepeHns BbiTankmeatowWer CUsbl, eNCTBYIOWER Ha rMpio B BOAE, ONpenensior obbem

XWAKOCTW, BbITECHAEMOW MOrpy>XeHHOW rupei. MNpu n3sectHo Macce NCnbiTyeMon rupu it
paccymTaroT ee NoTHOCTb.

B.7.6.3 O6opynosaHue

a) NabopaTopHble BeCbl ¢ MakcuManbHon Harpyakoi ot 200 r go 100 Kr ¢ 0THOCUTENbHbIM

-5 -
paspeweHueM 10 = nnm ny4we 1 COOTBETCTBYIOWEN BOCAPOM3BOAUMOCTbIO.
b) XKunakocTHbI TepMOCTaT (TEpMOCTaThl) NOAXOAAWEr0 pa3mepa (pasMepos).
c¢) Croiika, perynvpyemas no BbiCOTe, ANS yAEPXaHNS rMpb, MOLABELEHHbIX B BOAE.

d) MpoBonoyHas nonsecka (MoABECKM) U AepxaTenb (aepxaTenn) 4ns rvpb Noaxoasiero
pasmepa (pa3mepos).

e) IHcTpymMeHTbl fns paboThl ¢ rpsiMu (Hanpumep, nabopaTtopHbie nepyaTku, HeBopcucTas
TKaHb, nabopaTopHbIi NUHLET).

f) Xopolwuo oceeleHHas komHara.

B.7.6.4 MeTonuka namepeHuii

: 'Sl
qﬁ
A
|
M~
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Bricota

DELECHED
n |

1 - npoBoNIOYHas NoaBecka; 2 - perynnpoBska BblCOThl; 3 - AepxXaTenb rupb; 4 - yalka Becos; 5 -
cToika



PucyHok B.6 - Unnioctpaumnsa metona C
a) CtaBsAT KOHTEWHEpP C BOAOW Ha YaluKy BECOB.
b) NMoaBewwvsaoT nepxarens rmpb 1 NPOBONOYHYIO MOABECKY HA OTOENbHOW CTOMKE.

c) TapvpytoT Becbl, ecnv TakoBas PyHKUms umeetcs. Ecnv ata dyHKums oTcyTCTBYET,
CHUMaIOT nokasaHue 1 .

d) MonHmmaloT gepxatenb Hal NOBEPXHOCTbIO BOAbI, CTABAT MMPIO HA AepXartenb 1
norpy>atoT ero B BOJy CHOBa.

e) PerynumpytoT BbICOTY TaknM o6pasoMm, 4ToObl MPOBO/IOYHAS MOABECKa Nepecekana rpaHuy
BO3[lyXa 1 BOJbI Ha TOW Xe BbiCOTe, Kak paHblue.

J.rg Idl=f2_fl

f) CHumaloT nokasaHwe £ (vnn

).

g) 3anucbiBaloT napameTpbl OKpyXatolel cpeabl B nabopatopumn: TemnepaTtypy Bo3nyxa,
JaBneHve, BNaxXHOCTb 1 TeMnepaTypy XUAKOCTU.

, EC/I1 BECbl HE UMEIOT PYHKLUMK TapupoBaHuS,

h) OnpenensOT NNOTHOCTb BO3Ayxa B naBopaTopum “& n NNoTHOCTb BOAbI B TepMocTaTe 1 |
ucnonb3ys goopmyny (E.3-1) u Tabnuuy B.6.

3a Maccy BbITeCHEHHOV BOAbI Yie1 NPVHMMAIOT NoKa3aHUs BECOB fa Ecam Heobx0anMo,
3KCTPanoMpyioT UCMapeHne 3a BPeMsi, UCTeKLee C NOCNefHero TapupoBaHms’*.

* CHMAIOT NoKa3aHnst HECKONbKO pas, YTobbl OLIEHUTb CKOPOCTb UCMApPeHUs BO BPEMEHMU, 1
KOPPEKTVPYIOT pasHuLy BO BPDEMEHU MEXAY TapupoBaHMeM 1 CHATVEM nokasaHuii. Cneayet
06paTnTb BH/MAHWE Ha HEMPaKTUYHOCTb NoBTopeHust MeToaa C, NOCKONbKY rmpio Heobxo4MMo
BbICYlWIMBATb Nepen TeM, Kak CHOBa MorpyauTb ee B BOAY.

B.7.6.5 BbluncneHus
PasHuua g Mexay ABYMS NOKa3aHUsSMU paBHa KONMYECTBY BbITECHEHHO XNOKOCTH,

B3BeLEHHOM B Boaayxe. Ecnn macca ™t ucnbiTyemoit rvpm yxe nssecTHa, 3HaueHus Loy 7

BBOAST B chopmyny (B.7.6-1) Ans BbluMcneHNs NNoTHOCTK ©'t ucnbiTyemoit rupu.

1-22 C !
P
£ =
[1_ 'Oa ]‘l—rdl
P ref . (B.7.6-1)

Ecnu ™t noka He 3BecTHa, TOraa UCMbITYeMyHo r1pio B3BElMBAIOT Ha BECcax, U NoKas3aHHoe
3HavyeHve U8 B BO3JYyXe UCMOJb3yl0T BMECTE C a B popmyne (B.7.6-2) ong BblunCneHNs

nnotHocTm Pt .

oy =0, g —pa)::i

dl (B.7.6-2)
B.7.6.6 HeonpeneneHHocTb namepeHns metona C
Lna coopmynbl (B.7.6-1):
12 (p0) = ¢ (04 )u” (0g )+ 0 (o1)ui? (o) + 22 Gy () +

ved (T ) + X (g iy,
(B.7.6-3)

roe

elpy) =2t -
o=l m
Per la (B.7.6-4)



fa . (B.7.6-5)
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clmey) =I—l .
a ; (B.7.6-6)
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clia) = B
o (B.7.6-7)

Lna coopmynbl (B.7.6-2):

u?(py) = e (o Ju? (pg )+ e (o u? (o) +e? g (T ) +

+e? U ) + e (U g,

(B.7.6-8)
roe
clo) =122
fa (B.7.6-9)
clon) =
fa (B.7.6-10)
c(fta)=fl
a (B.7.6-11)
() - 121
i (B.7.6-12)

<
B auanazoHe 1 ="t

< 1 Kr HeornpeneneHHoCcTb n3MepeHmnsa coctasnget ot +100 KF'M_3 o
+10 kM B 3aBMCVMOCTM OT pa3Mepa rvpb U 0OCTOPOXHOCTU obpalleHus. Mepen cnmyeHnem
PaACYETHOr0 3HAYEHMUSI MNOTHOCTM “t C MUHUMANbHBIMU 1 MAKCUMaNbHbLIMK Npefenamm
NNOTHOCTM NO Tabnuue 5 3HayeHne 't NONXHO BbiTh PaCIIMPEHO HA HEOMPEaEeNeHHOCT,
oXuaemyto Ang 3Toro MetTona, UNn Ha npeaen oLeHKn HeonpeneneHHoCTH.

B.7.6.7 3anncb pe3ynbTaTos

PesynbTathl namepenuii ¢ ykasaHuem metoaa C onpegeneHuns nAOTHOCTM BHOCST B NPOTOKON,
doopma KOTOporo npveeAeHa B MeXayHapoaHon pekomeHgaumm R 111-2.

B.7.7 MeToq ucnbitaHmsa D (onpefneneHune BblTECHEHHOW XUAKOCTN B COCYAE C MOCTOSAHHbIM
06beMOM)

B.7.7.1 MpuHumn

C 60ﬂbLIJVIMI/I rmpsamMmn Hey,EI.OﬁHO pa60TaTb npun rngpoctatn4eckom B3selinBaHnn.
AJ'IbTepHaTI/IBHbIIZ CI'I0006 onpeneneHnsa nx 06'beMa - B3BeWwnBaHne XNOKOCTN, KOTOPYO OHMU
BbITECHAKOT, KOCBEHHbIM CI'IOCO6OM, C NCnonb3oBaHMeM cocyna C NoCTOSAHHbIM perynmpyembimM
obbemoM.

B.7.7.1.1 Cocya 3anonHs0T BOAOW (CM. pucyHOK B.7) [0 4eTko onpeaeneHHoro ypoBHS 1
LBaXAbl B3BELWMBAIOT: NMEPBLIA pas ¢ rupeii B BoLe 1 BTOpoii pa3 6e3 Hee. COOTBETCTBYOWUMNI

rnokasaHusiM1 BECOB SIBNSIOTCA fet g 1 "opnbIwKo KOHTENHepa He AONXHO 6bITb 6onee 1 cMm,
npuvyem Boaa AOMXHa MMETb OLHOPOAHYIO 1 CTabuibHylo Temnepatypy B npeaenax +0,1 °C.
CnensT 3a 1eM, 4Tobbl 06 bEM rvpy He Bbia CMWKOM Man Nno cpaBHEHUIO C 06 bEMOM cocyaa,
YNNOTHEHMWE Ha COCyLie He UMero Teun 1 He Bbino nonaaaHus Boaayxa. [Mpu ycnosum

MOCTOSIHHOM MAOTHOCTW XMAKOCTH ©1 MNOTHOCTb rypyn 't BLIYMCASIOT MO PA3HOCTU (‘F1+t ~4 )B



cooTBeTCTBUM C hopmynoli (B.7.7-1), koTopas aHanornyHa popmyne (B.7.5-1).

oy = !
my = (14 —m[l— % ]
& ref
(B.7.7-1)

[4]2[7]6[2[2[8]

O O
PucyHok B.7 - UnniocTpaumnsa metona D
B.7.7.2 O6opynosaHve

a) NNabopaTopHble BECbl C MaKCUManbHo Harpy3koi ot 5 0o 100 Kr U OTHOCUTENbHBIM

-6
paspeweHuem 10 ~ nnm nyywe.

b) Mpo3apayHbIi NcnbITaTeNbHbIA COCYA, (COCYAbl) MOAXOASWEN KOHCTPYKLMNN C TOYHO
KOHTPOIMPYEMbBIM YPOBHEM 3aMNOTHEHNS.

¢) IHcTpyMeHTbI fnst paboThl € rupsiMm (Hanpumep, nabopaTopHble NepyaTku, HEBOPCUCTast
TKaHb, nabopaTopHbIi NUHLET).

d) XopoLo ocBelleHHas KoMHaTa.
B.7.7.3 MeToauka namepeHuii

a) MomewaloT rmpto B COCY A 1 3aMONHSIOT €r0 OCTOPOXHO BOLOM [0 YETKO OMpeLeneHHOro
YPOBHSI (HanpUMep, Noka OHa He NMepeTeyeT Yepes 3aTeop).

b) BasewnBaoT cocyn BMECTE C FMpen 1 XNOKOCTbIO.

c) CH/MaloT 1 3anuncbiBatoT nokasaHue Tt .

d) YoansioT rvupto n nobaBnsioT BOAbI TAKOW XXe TeMnepaTypbl 4O TaKOro Xe ypoBHs. HeT
HeobX0LMMOCTUN 3HaTb 06 bEM, ecniv TeMMepaTypa BoL4bl MOCTOSIHHA.

€) B3pewusaioT cocy, coaepXawmin XnakocTb.

f) CHMMaIOT 1 3anucbiBaloT NokasaHue i

g) PasHuua mexay nokasaHusimMm (‘rl+t -4 ) o6ycnoBneHa Maccow rupu MMHyC Macca
BbITECHEHHOW BOAbI™.

* Mpw noBTOpPEHUN MeToa D HeT HEO6X0AMMOCTH BbICYLWIMBATb FMPIO NEPeS Nocneayowmm
MOrpy>XeHNEM B BO4Y.

h) 3anucbiBaloT napameTpbl OKpyXaloLei cpebl B nabopatopum (Temrnepartypy Bo3ayxa,
LaBneHve 1 BNaXHOCTb) U TeMnepaTypy XWAKOCTY.

i) OnpeaensioT NNOTHOCTL BO3Alyxa B nabopaTopun “& 1 NNOTHOCTbL BOAbI B TepMocTaTe Pl
ucnonb3ys goopmyny (E.3-1) u paHHble Tabnuubl B.6.

B.7.7.4 HeonpeneneHHocTb n3mepeHns metoga D
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¥w _ cocTaBnstowWwas HeonpeaeneHHoOCTH, 06yCNOBNEHHAS ABYMS YPOBHSIMU BOAbI C rUPEi 1
6e3 Hee.

HeonpeneneHHOCTb 3TOro MeToda UMeeT Nopsaok £15 kr-m ~ nnu menee NS rypu
HOMUHANbHOW Maccoli 1 Kr, HO yMeHbluaeTcs Ansi rmpb 6obwero pasmepa npv cnenyowmx
YCNOBUSIX: FOP/LILKO KOHTEMHepa 0YeHb yY3K0e; BoAa NMeeT 0JHOPOLHYIO 1 CTabubHYHo
Temnepartypy B npegenax £0,1 °C; 06beM rvpu He CIMWKOM Man rno CPpaBHEHUIO C 06 bEMOM
cocyna; yNnoTHEHNEe He TeyeT; OTCYTCTBYEeT nonaaaHue Bo3ayxa.

B.7.7.5 3anwncb pesynbTtatos

PesynbTathl namepeHuin ¢ ykasaHnem metona D onpeneneHns NnoTHOCTM BHOCST B NPOTOKON,
doopmMa KOTOporo npveeneHa B MeXAyHapoaHon pekomeHdauun R111-2.

B.7.8 MeTon ucnbitaHus E (onpeneneHne ob6bema nyTeM reoOMeTpUYECKUX N3MEPEHWi)
B.7.8.1 MpuHumn

O6beM rvpu MoXeT BbITb paccuuTaH no ee pa3mepam npu UCNoNb30BaHNN COOTBETCTBYIOWEN
hopmynbl. O6bEM MOXET BbITb pa3feneH Ha HECKONbKO 3NIEMEHTAPHbBIX YacTel, KoTopble
TakXe MOryT BkntouaTtb B ce6st nonocTb [27]. Bnocnenctsum 6ynyT paccMOTpeHb! rupu,
KOTOpble UMEeIT DOPMY B COOTBETCTBUM C pUCYHKOM A.1 (3neck - 6€3 MONOCTH, CM. PUCYHOK
B.8). CtaHpapTHble (oOpMy bl 4118 TPEX OTHOCUTENBbHO MPOCTbIX FEOMETPUYECKNX DOPM
ronoeku A, rpy3oBoro konbua B n ocHoBHoro tena C npueegeHbl B [27]. B HekoTOpbIX Cryyasx
rvpst MOXeT umeTb yriybnenve D Ha oHe. BbluncneHve yacTtel o6 bema npoBoasT
HenocpeacTBEHHO.

B.7.8.1.1 ObopynosaHue

a) WraHreHuupkynb, npegnoytutenoHee ¢ paspeleHvem 0,01 Mm.

b) MukpomeTp (B8 ManeHbKnx rvpb).

¢) PaguycHbliii wabnoH (B Ka4ecTBe anbTepHATMBBI UCMONb3YIOT 3HaYeHNUs no Tabnuue A.1).

d) VHcTpyMeHTbl Ansg paboTbl ¢ rupsimm (HanpuMep, nabopaTtopHbie NepyaTku, HEBOpcUCTast
TKaHb, nabopaTopHbIi NUHLET).

€) XopoLo OCBeLEeHHas KoMHara.
B.7.8.3* MeToauka namepeHuin

a) NamepsiioT BbICOTY, AMaMeTpbl 1 paanychl, a TakxXe paamepbl Ntobol NonocTy S4enkm B
COOTBETCTBMUN C pucyHkom B.8.
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PuncyHok B.8 - nniocTpaums onpeneneHns 06bema LMnMHLpUYeckoin rupm (cm. Tabnuuy A.1)

b) PaccuutbiBatoT un fobaensatot o6 bembl ansa yactein A, B, C u D B cooTBETCTBUM C hOpMynamMu
(B.7.8-1)-(B.7.8-5).

C) PaccuntbiBaloT NAOTHOCTb MO Macce 1 06'beMy.

2

2 2
V, = 2nR, [% ~RyDy +RE+ _”"Ri% TRy L %R ]

2 3
: (B.7.81)
D3 wR Dy o 10
Vo = mhy T+2RID3 _T_TCRI +T
; (B.7.8-2)

2
10
Ve = TchT(H - 2(Ry + Ry)) —ng?[le —%—%hﬁ%]

; (B.7.8-3)

Vo =L33 G+l +13)
12 ; (B.7.8-4)

Vweight = VA + VB +VC{_VD} . (B78-5)

B.7.8.4 HeonpeneneHHocTb namepeHns metona E

Camas 6onblas coctasnsowas HeonpeLeneHHOCTM 06YCNOBeHa OTKOHEHNEM
LLelicTBMTENbHO (DOPMbI OT MaTeMaTuyeckoi Mmogenu. [lns rupb, UMetowmx goopMy B

-3
COOTBETCTBUWU C NPUNOXEHNEM A, onanasoH HeonpeneneHHoOCTn cocTtaBngdeT oT 30krMm - gnsa

-3 -
60/bWwmxX rupb A0 600 Kr'M ~ 051 ManeHbKUX rvpb. [ns rypb ¢ NOAOCTSIMU UNW TUPb LPYroi
(POPMbI HEOMNPEAENEHHOCTb MOXET BbiTb B [iBa pa3a Honbue [25].

B.7.8.5 3anucb pe3ynbtatos

PeaynbTathbl uamepeHuii ¢ ykasaHmem metoaa E onpeneneHns nnOTHOCTU BHOCSAT B MPOTOKON,
dopma KOTOpOoro npmeefeHa B MexXxayHapoaHon pekomeHgaumm R 111-2.

B.7.9 MeTon ucnbitaHnsa F (oueHka Ha OCHOBaHUM N3BECTHOr0 COCTaBga)

B.7.9.1 MpuHumn



BONbWWHCTBO rMpb N3roTOBNEHO M3 OAHOrO (M3 OrpPaHMYEHHOro0 Ymicna) cnnasa. To4yHoe
3Ha4yeHne MI0THOCTM 3aBUCUT OT OTHOCUTENbHOI NPOMNOPLIMM KOMMOHEHTOB KaX A0ro cnnasa.
TVnnyHble 3HAYEHNS NNOTHOCTM NpMBELEHbI B Tabnvue B.7.

Tabnuua B.7 - MeTon F2 - lNepeyeHb cnnaBos, Hanbonee 4acTo UCMONb3yeMblX 4NS
N3roTOBNEHMUS TMPb

Mpennonaraemas NNOTHOCTb,
Cnnas/matepuan e~ HeonpeneneHHocTb (£ = 2), krm ™
MnatuHa 21400 +150
Heiannbbep 8600 +170
JlaTyHb 8400 +170
':Teai’:aBe'o”*a" 7950 +140
Yrnepogwnctas ctanb (7700 +200
Xeneso 7800 +200
YyryH (6enbii) 7700 +400
YyryH (cepbli) 7100 +600
ANOMUHWIA 2700 +130

B.7.9.2 MeTton F1

Ecnun n3eecTtHO, 4TO NOCTAaBLWUK NOCTOSHHO npuMeHdaeT oAuH U TOT Xe cnnas NS
N3roToBNIEeHNsA rmpb onpeneneHHoro Kknacca n ero NN10THOCTb N3BECTHA U3 NpeablayLWwnx
MCMblTaHWIA, TOr4a U3BecTHas NAOTHOCTb O0NXHA 6bITb UCMO/b30BaHa C HeonpeneneHHoCTblo,
cocTaBnsawLwWwen oaHy TPeTb OT HeonpeaeieHHOCTU, MpuBe LEeHHON B Tabnuue B.7, nns ogHoro un
TOro Xe cnnasa.

B.7.9.3 MeTon F2

MonyyatoT y nocTaslumka MHGOPMaLWIO O COCTaBe Crnasa, U3 KOTOPOro U3roTOBNAEHbI FUpK,
noAnexaiume ncrbiTaHmio. Haxoaat s3HadeHme nnoTHOCTY B CNPABOYHUKE MO (OUSNKE/XUMMIN, B
KOTOPOM MMEIOTCS TabnunLbl MIOTHOCTM, KaK DYHKLIMM KOHLUEHTPALMU COCTABNSIIOWMX
3N1EeMEHTOB. MICnonbaytoT CrnpaBoyHOe 3HaYeHne NIOTHOCTY U HAXOAAT 3HaYeHue

HeonpeneneHHocTn u3 Tabnuubl B.7. Ons rupb knaccos ¢ E2 no M 2 3HaveHns "oueHnBaemoi
nnotHoctn" B Tabnuue B.7, npuBeneHHON HXe, CYMTAIOT afekBaTHbIMU. [TNOTHOCTL rvpb

knacca TouyHocTm M3 | kak npasuno, He yYMTbLIBAIOT.
B.7.9.4 BblumcneHnns
B.7.9.4.1 TINOTHOCTb rMpb C NOArOHOYHOM NONOCTbIO

MoAaroHka rvpw ¢ NNOTHBIM MaTepranom BHYTPU NOIOCTN MOXET TakXe BAUATb Ha MNOTHOCTb
rupu. Ecnm cnnas X (MNoTHOCTbIO P ) cocTaBnseT * NpoueHToB, a NOAroHOYHbI MaTepuan Y

(nnoTHocTbio “¥ ) cocTasnsieT ¥ NPOLIEHTOB OKOHYATENbHOM MACChI, TO MAOTHOCTL 't MOXET
6bITb paccunTaHa no oopmyne

100
22

Pe Py (B.7.9-1)

=

B.7.9.4.2 NnoTHOCTb COCTaBHOM rnpu

Mo aToi xe dpopmyne (B.7.9-1) MoxeT ObITb paccumTaHa pesynbTUpyowas naoTHOCTb, €CNK
[lBE pasnunyHbie cocTasnsaiowme 0b6pasyoT rmpro UK eCn ABe rMpu ¢ PasnmnyHon NNOTHOCTbIO
MCMonNb3yloT B KadecTse obpasua. MNpeanoytntenbHLIMU MeTannamu ANs M3roToBNEHUS

COCTaBHbIX YacTew rmpb cuntaloT Bonbgpam (18800 krm = +200 Kkr-m = ), cBuHew, (11300 kr-m
1150 krm ™ ), Monn6aeH (10000 krm T £150 KrM ) monos.o (7* kr-m ™ £100 krM ).

B.7.9.5 3anucb pe3ynbtatos

PesynbTathl namepenuii ¢ ykasaHmem metoaa F onpenenerHns n10oTHOCTU BHOCAT B NPOTOKON,
doopma KOTOpOro nNprMBeLeHa B MeXAyHapoaHOM pekomeHgaumm R 111-2.

B.7.10 PekomeHooBaHHble METOAbI ANS ONpeaeneHns N10THOCTH

Tabnvua B.8 - PekoMeHn0BaHHbIE METOLbI ONPEeAENEHNS MIOTHOCTU F1pb



Knacc

Macca rupu

5000 xr
2000 wr
1000 wr E,F
500 wr E,F F
200 kr
100 kr
50 wr
20 wr
10 wr D,EF D,E.F
5 wr A B1*,C,D
2 kr
1 kr
S00 r ABC B,F
200 B,C.F
100 r
50r
20r A BT B,CF
10r
5r
2r B* F1 F
ir E
500 mr

200 wr
100 mr F1
50 mr
20 mr

* MNpw wenone3oBaHuM MeTona B ana rupe knacca Ey 3HaueHne NNOTHOCTM MOXET BeiTe PACcCUMTanD No dop-
myne (B.7.5-1).

A CD

MpumMeyaHus

1 MNOTHOCTb, Kak NPaBuo, He YYNTLIBAIOT AN FMPb Knacca ToYHocTn M3 .

2 Yuctka nonxHa bbiTb NpoBeaeHa Nocne N3MEPEHUS MIOTHOCTH, ECNU B cucTeMe bbina
ncnonb3oBaHa He BoAa [Apyrue, kak Npasuno, UCNob3yemMble XNAKOCTH (Hanpmumep,

P TOPYrneponbl) OCTaBNSIOT 0CAAO0K, KOTOPbIA HEOOXOAUMO YAANNTL C UCMONb30BAHNEM
TaKoro pacTeopuTens, Kak cnupT].

B.8 rlpI/ICBoeHI/Ie Knacca ctapbim n/vnu cneumanbHbIM r'MpsM, BblNylWeHHbIM 00 BBEAEHUA B
OencTBMe HacTosWwero craHgapra

B.8.1 Chepa npumeHeHus

97107 pasgnesn NOCBSWEH rmpsiM, BbinyweHHbIM 00 BBEOEHWSA B AENCTBNE HACTOSLWENO
ctaHpoapTa, Unn rmpsm, KOTopble MUMET OCOﬁy}O KOHCTPYKUWIO NN HeCTaHoapTHbIe
HOMUHanNbHbIE 3HAYEHUS!, TaK KakK OHW BbINn co3aaHbl Ans YHUKaNbHOro NnpuMeHeHus.

B.8.1.1 1ng rupb, BbiNyLWEHHbIX A0 BBEAEHWS B AEACTBME HACTOSAWEro ctaHaapTa, wvnm
crneumanbHbIX TMpb AOMYCKAKTCS onpeaeneHHble UCKNIOYEHUS OTHOCUTENTIbHO UX (POPMbI U
LIEPOXOBATOCTM NOBEPXHOCTU, HO OHM NOAYMHSIOTCA TpeboBaHusm B.8.2 n B.8.3. Cnenyet
yLennTb 0coboe BHUMaHVE CTapbIM rmpsiM, 0COBEHHO B Clyyasix, Koraa umeetcs noapobHas
LOKyMeHTaums o cTabunbHOCTM rMpb. TEM HE MEHeE, KPOME 0COBbIX UCKIOYEHUIA,
nonyckaembix B B.8.2 n B.8.3, kK HUM npuMeHnMbl Bce apyrue TpeboBaHns B COOTBETCTBUN C
HaCTOSLWMM CTaHOapTOM.

B.8.1.2 B cOOTBETCTBMM C HACTOSAWMM pa3nefiOM CTapbIM U/MAK CNeunanbHbIM TMPSM MOXET

ObITb MPVUCBOEH 0aMH 13 Knaccos oT E1 go M3 . Kak npaBuno, 4OCTaTo4HO KnaccuduumposaTb
rVpo TONbKO 0AUH pas. Mocnenytolme NOBTOPHbIE KaNMOPOBKM NOLUYMHSAIOTCS OOMYyCKaM U1
yCNoBWsIM A5 COOTBETCTBYIOWErO Knacca.

B.8.2 VckntoyeHns, kacaiowmecs WwepoxoBaToCcTM NOBEPXHOCTU
B cooTtBetcTBMM € 11.1.2 HacToOgSWero cTaHpapra:

BunayanbHolt npoBepky MOXeT BbITb OCTATOYHO, 32 UCKIIOYEHNEM ClyYaeB, KOria BO3HUKAKT
COMHEeHMst unu cnopbl. B Takmx cnyyasix Heo6X04MMO UCNONb30BaTb 3HAYEHNS, MPUBEAEHHBIE B
Tabnmue 6. 3HayeHe MaKCMManbHO WEepPoXoBaTOCTM MOBEPXHOCTU, AONYCKAEMON ANS FMpb

HOMWHanbHoW Maccoii 6onee 50 kr, LOMXHO ObiTh B ABa pasa 6onblue 3HAYEHUIA, MPVBELEHHDBIX



B Tabnuue 6.

B cooTtBetcTBMM ¢ B.5.3.1.2.2, nepeyncneHve 2) nHamsnayanbHble LapanuHbl He cneanyet
Yy4YNTbIBaTb NPW BbINOHEHWUN U3MEPEHNS LWEPOXOBATOCTH.

Ons r'npb, BbiNyWEeHHbIX 0O BBEAEHNA B OencTBMe HacTosWwero cTaHpgapTa, n/vnu cneumanbHbIX
F'Mpb WepoxoBaToCTb cnenyeT cHMTaTb npmemnemoﬁ, eCnun cylwecTByeT agekBaTHas
OOKyMeHTauun4, nokasbiBarowas, 4To Macca rmpm CTa6I/IﬂbHa, N eCcnn 3Ha4eHune WepoxoBaTocTu
NOBEPXHOCTWU He NpeBbllaeT B ABa pa3a 3Ha4yeHu no Ta6n|/|ue 6 ons COOTBETCTBYyHOWEro
Kfiacca TO4YHOCTN.

B.8.3 Mapkuposka

Lns r1pb, BbiNYLWEHHbIX 00 BBEOEHWS B OENCTBUE HACTOSLWeEro ctaHaapra, n/vnn cneumanbHbIX
rmpb Tpe6OBaHVI$| pasnena 14 HacTosawero CTaHAapTa CYMTaloT BbIMOTHEHHbIMW, €CN KNnacc

TOYHOCTU OTMEYEH Ha Kopobke ¢ rupsiMu. 3To oTHocUTCs K knaccam E! JE2 JF1 [F2 uM1 . B

cooTBeTcTBUM ¢ 13.4.3 rupu knacca TouHocTU M1 nonxHbl 6biTb MapkupoBaHbl Mbo kak "M1 ",
nmbo kak "M".

MpunoxxeHune C

(obs3aTenbHoe)
Kannbposka rupv nnv Habopa rvpb
C.1 Obnactb NpUMEHEHUS

B HacTosWweM NpUnoxXeHn npueeneHo Asa MetToaa onpeneneHnsd yCJ'IOBHOI7I Macchbl rmpb B
Habopax:

- MeTo[ NPsAMOro Cln4YeHuns;
- MeTog nogekanHom KaJ'II/I6pOBKI/I Ha60pa rMpb, KOTOPbLIA NOAXOAUT TONbKO ANS Ha60pa rmpb.

OnwucaHbl TP pasnmMyHbIX LMKNA B3BELIMBAHMS, MPEACTaBNsoWMX coboi (oopMbl B3BEWBAHNS
METOLOM 3aMeLlleHus!, TpeaHa3HaYeHHOr0 B OCHOBHOM A5 OLHOYALEYHbIX BECOB.

Mepen TeM Kak NPUCTYNUTb K ONpPeeNeHnio Macchl, HEOOX0AMMO 3HATb C JOCTATOYHOM
TOYHOCTbIO NNIOTHOCTb rpb. KpoMe Toro, MeTponormieckme xapakTepucTku BECOB 1
OKpY>Xatowye yCnoBust f0MXHbl ObiTb N3BECTHBI C [OCTATOYHON TOYHOCTbIO NMPU ONpeLeneHum
maccol. B HacToslwem nprnoxeHun npuBeAeHbl OOpMy bl LSt ONPeneNeHnst YCIOBHOM Macchl 1
ee HeornpeneneHHOCTH.

C.2 Obwue TpeboBaHus
C.2.1 Okpyxatowwpe ycnosums

Kanubposka rupb AonxHa 6blTb NpoBefeHa Npu CTabUnbHbIX OKPYXatoWwwyx YCNoBUSIX, MpW
CyLLeCTBYyIOLEM aTMOCCEPHOM AABNEHUM 1 NMPU TeMnepaTtype Bo3ayxa, Gnmnskomn K KOMHaTHOM
Temnepatype. TUNMYHbIE PEKOMEH0BaHHbIE 3HAYeHUs npuBeaeHbl B Tabnvue C.1.

Ta6nvua C.1 - Okpyxatowwme ycnosus npu kanmbpoeke (TUNUYHbIE 3HAYEHUS,
PEeKOMEHA0BaHHbIE ANsi MONYYEeHUS MONOXUTENbHbIX PE3yNbTaToB)

Knacc To4HocTu rupu|iaMmeHeHne TemMnepaTypbl npu kanmbposke

El 10,3 °C B yac ¢ makcumymom +0,5 °C 3a 12y
Ez 10,7 °C B yac ¢ makcumymom £1 °C 3a 12y

F1 +1,5 °C B yac ¢ makcumymom 2 °C 33 12 4

F2 12 °C B yac ¢ makcmmymom £3,5 °C 3a 12 4

M1 13 °C B yac ¢ makcumymom 5 °C 3a 12y
Knacc ToyHocTr rupu|dnanasoH 0THOCMTENbHOWN BNaXHOCTW BO34yXa
El OT 40% [0 60% C MakcuMyMoM +5% 3a 4 4

EZ OT 40% 00 60% c Makcumymom +10% 3a 4 4

F Ot 40% 00 60% C Makcumymom £15% 3a 4 4

MpumeyaHns



1 Takxxe BaxXHO, 4T0Obl pa3HuLa Mexay TeMrnepaTypam ripb 1 BO34yxa B KOMIapartope
maccol Bbina kak MOXHO MeHblei. [ns 3Toro o NpoBeaeHNS USMEPEHMIA UCTIBITYEMYIO 1
3TaNOHHYIO FMpY NOMELAIOT PSLOM C KOMMapaTopoM 1iv BHYTPY BUTPYHbI KOMNapaTopa (npu
ee Hanunuum).

2 TepmocTabunmaaumsi komnapartopa (BecoB) U rmpb (cM. B.4.3) Takxe TpebyeT
COOTBETCTBYIOWEN TeMrnepaTypHol cTabunbHocTy B nabopaTopum 3a 24 4 0o Hayana
KanubpoBKu.

3 BepxHuit npeaen 0co6eHHO BaXeH Npu XpaHeHWn rpb.

C.2.1.1 Ona rvpb knaccos E! n E2 Temnepatypa Bo34yxa B BECOBO KOMHATE NOMXHA ObITb OT
18 °C po 27 °C. Okpyxatowme ycnosus LOSIXHbl COOTBETCTBOBATb YCOBUSIM paboThl BECOB,
yKasaHHbIM B PyKOBOACTBE MO 3KCrnayaTaumun.

C.2.1.2 Ecnv NNOTHOCTb BO3Ayxa “* BO BPEMS N3MEPEHNIn OTNINYAETCH OT HOPMANbHOA

on =

3
NNOTHOCTM BO3ayXa 1,2kr/M~ 6onee 4em Ha 10%, TO ONpenensitoT 3HAYEHVe MacChl FTMpu

¥ 3 3HAYEHMUE YCNOBHOM Macchl rUpu ¢ BLIYMCASIOT N3 3HAYEHUS MACChI FUpK # .
C.2.2 Becobl

MeTponoruyeckme xapakTepucTKu UCMOJb3YeMbiX BECOB [0/XHbI OblTb M3BECTHbI U3 Bonee
paHHVX U3MEPEHUI, N UX paspeLleHne (4eicTBUTENbHbIA MHTEPBa WKabI), TINHEMHOCTb,
CXOZMMOCTb M HEOMNPeLeNeHHOCTb OT HELIEHTPANbHOMO NONOXeHUs Harpysku (cMm. C.6.4)
LONXHbl 06ecneuynBaTth TpebyeMyto Heonpene1eHHOCTb Pe3yNbTaToB.

C.2.3 OT1anoHHble rvpu

STanoHHas rups nonxHa 6biTb 60nee Bbicokoro knacca (cm. 1.3.1), uem kannbpyemas rvups.

Mpw kannbpoBke rvpb knacca To4HOCTY E1 aTanoHHas rvps JONXHA UMETb Takue Xe Unu
fyylne XxapakTepucTukn (MarHUTHbIE CBOMCTBA, LIepOX0BaTOCTb MOBEPXHOCTU), YEM
kanubpyemas rupsi.

C.2.3.1 OonxHbl 6bITb BINONHEHBI TPEBOBAHNS B COOTBETCTBUM € 5.2 1 5.3.
C.3 CxeMbl cnuyeHui
C.3.1 Mpsamoe cnnyeHune

Wcnbityemas rvps AonxHa 6biTb KanubpoBaHa CIMYEHEM C OAHOM 1nn 6onee aTanoHHON
rupeit. lMpu Kaxnom CnMYeHNn HOMUHaNbHbIE MACChl UCTLITYEMO 1 3TaNOHHOW FMPb A0NXKHbI
6bITb paBHbl. JonyckaeTcsl MCMNOMb30BaTh KOHTPO/bHbIA 3TaNOH (CM. 2.5) B npoLecce
namepeHuin no [28].

MpuMeyaHue - MoryT BO3HVKHYTb ocobble npobnembl Npu kanmbpoeke rmpb knacca E!l
HOMWHabHOW Maccoii MeHee 1 1. DTo YacTUYHO 0OYCNOBNEHO OTHOCUTENBHO 6O0/bLOA
HeonpeLeNneHHOCTbIO 3TaNOHHbIX FMpb B JaHHOM AnanasoHe. Kpome Toro, HectabuibHOCTb
BECOB 11 60/bLIVe NoWaAn NOBEPXHOCTU FMpb OTPULLIATENBHO BMSIIOT HA HEOMNPEeLeNeHHOCTb
nsmepeHus. MoaToMy HaCTOSITENBHO PEKOMEHAYETCS MeTo 4 NoLeKaaHOl KanubpoBku Ans
TaKuX rvpb.

C.3.2 NopekanHas kanubposka

Habop rupb nonyckaetcs kannbposaTb Mo 0LHOM Nn 6onee aTanoHHON rMpe B COOTBETCTBUM
¢ [29], [30], [31], [32]. MeTon noaekanHom Kanmbposku TpebyeT NpoBeaeHUS HECKONbKIX
CNMYEHW B Kax ol aekane n3 Habopa. Mpy aToM cnmyatoT pasnuyHble KOMBMHALWK Fpb C
pasHo 06Lei HOMMHANBHON MAacco. DTOT METOL UCTONb3YIOT, FNaBHbIM 06pa3oM, Ans

kanubposku HabopoB rmpb knacca E!l , korna tpebyeTtcs HauBbicwas TOYHOCTb. MNpu
MCMoJIb30BaHNM B 3TOM MeTOJle TO/IbKO O4HOW 3TaNIOHHOW r'Mpy YACNO YPaBHEHWI CIMYEHNN
LOJIXHO BbITb 6ONbLUE, YEM YNCTIO HEN3BECTHbIX FMPb, 1 LOMXHbI ObITb BbIMOIHEHbI
COOTBETCTBYIOWME annpPOKCUMIMPYIOLLME BbIYNCNIEHNS ANS KOHTPONS PacnpocTpaHeHns
norpelwHocTei. Mpu ncnonb3osaHun 601ee 04HOW 3TANOHHOW FMPU YACIO YPaBHEHNIA
CNMYEHUIA MOXET BbITb PaBHO YMCNY HEU3BECTHBIX FMPb. B 9TOM cnyyae He TpebyeTcs HMKakumx
LOMNOHUTENbHbIX BblYMCNeHUiA. [penMyiLecTBo Takoro MetToAa 3ak/o4aeTcst B TOM, YTO OH
npeaycmaTtpueaeT onpeneneHHyto n3bblTOYHOCTb, KOTOpas Bbi3biBaeT 60/bLyLo
LOCTOBEPHOCTb pe3dynbTaTtoB. OfHako aToT MeToh TpebyeT 60nee CNoXHbIX MaTeMaTnyeckux
BbluMcneHnin no [29], [30]. Hanbonee pacnpocTpaHeHHbIe CXEMbI CIMYEHNS Ans Habopa rvpb 5,

2,2",1,1* (x10n r) npmeeeHsl B [30], [31]:

Tabnuua C.2 - CxeMa cnnueHunin



OTanoHHas rups|=|5+2+2*+1
OTanoHHas rmps|=|5+2+2*+1*
5 =[2+2*+1

5 =[2+2*+1*
2+1 =[2*+1*
2+1 =[2*+1*
2+1* =[2*+1
2+1* =[2"+1

2 =1+1*

2 =1+1*

2" =1+1*

2" =1+1*

B aTOM npumMepe aTanoHHas rups 0oXHa MeTb HOMUHanbHoe 3HaveHune 10 (x1 0" r), roe2*
MoXeT 6blTb Ntoboit koMbuHaumen Mace, 06 beaNHEHHbIX AN 06pa3oBaHnsl HOMUHANIBHOIO

3HaueHus 2. Tupsa 1* MoxeT 6biTb KoMOuHaumel rupb 0,5+0,2+0,2+0,1 (x10” r), WK oHa MOXEeT
6blTb KOHTPOJIbHBLIM 3TANIOHOM (CM. 2.5). HekoTopble CnnYeHns 0onXHbl 6biTb AyOnmMpoBaHb
ONs ynpoLweHns BblYMCNEHWA. [TpuBEeAEHHYIO BbIE CXEMY CNYEHUIA, Kak NPaBuno, NPUMEHSIOT
TONbKO TOrAa, korga oAuH 1 TOT Xe KoMnapaTtop (BecCbl) UCNOMb3YIOT BO BCEX CIINYEHNSIX.

C.4 Uunknbl B3BEWNBAHWIA
B C.4.1 n C.4.2 npuBeneHbl NpMepbl TPEX Pa3NNyHbIX LMKOB NS €4MHUYHOTO CINYEHWS.

I'Ipmme'-laHme - MoryT 6bITb I'IpI/IMeHeHbI n ,upyrme MeTOo4bl 3aMeleHUns N UMKNbl B3BELWNBaAHUS. B
YaCTHOCTU, NPV NCMONb30BaHUN B3aMMO3aBUCUMbIX LIMKIIOB B3BewnBaHms, T.e. Al B2 A2 /A2 B

2 A3, .., BonxHa 6bITb OLEHEeHa HeonpeneneHHOCTb MyTEM PACCMOTPEHMUS YIEHOB
KoBapuaLmMoHHOR MaTpuLbl, a doopmyna, npueeneHHas B C.6.1, nonxHa 6biTb
CKOpPEeKTMpoBaHa cooTBeTCTBylowWwMM o6pasom no [33].

B umknax B3BewvBaHusi: A - aTanoHHas rups, B - noBepsiemas rupsi nnavm cyMmma noBepsieMbix
rvpb npw kanubposke Habopa. Mpwu kannbposke rvpb knaccos E n F, kak npaenno, npuMeHsioT
unknsl ABBA n ABA.

Uukn AB! ...B* A yacTo ncnonb3yetcs npu kannubposke rupb knacca M, Ho He pekoMeHayeTCs
ons rupb knaccos E n F. OgHako npu ncnonb3oBaHnm komnapaTopa Macchl C aBTOMaTUYECKNM
MEXaHVN3MOM 3aMeHbI FTMPb NPU YCTAHOBKE CUCTEMbI B 3aWMTHOM KOXYXe 9TO CIMYEHNE TakXe
LOMycKaeTCsl MPUMEHSATb ANs KanmbpoBok rupb knaccos E n F.

Lns nogekanHoin kannbposky Habopa rmpb NPUMEHSIOT ToNbKO Luknel ABBA 1 ABA. MoxeT
6bITb MCNONb30BaHO Honee 0AHOW 3TANOHHOW rMpK. B 3TOM cnyyae umkn B3BEWVBAHUS MOXET
6bITb NPMMEHEH AN KaX 0N 3TaNOHHOW rMpu No OTAENbHOCTU. 3aTEM 3TaNOHHbIE FTMPU MOTYT
6bITb CIUYEHbI OLiHA C APYrOW.

C.4.1 CnnyeHne UcnbITyeMoi rmpy C 0AHON 3TANOHHON rnpel (PekoMeHayeTcs Ans rvupb
knaccos E n F)

JonyckaeTca ncnonb3oBatb pasnuyHble UMKbl B3BeWwmMBaHNS no [34]. ns cnnyeHmns aByx rupb
npumeHsoT unknsl ABBA n ABA. CnvyeHmns npu NCNONb30BaHNN 3TMX LUKOB MNO3BONSOT
YCTPaHUTb IMHENHbIR apend.

Liukn ABBA (f1titata y:

T fw e dor fme fe fen dn

Ay =y — Iy —Tgr )i 2
, (C.4.1-1)

roef=1,..,% .
Livkn ABA (f1H112 ):

LR SRR (E R ST NN SR S PR b



Ay =Ty — gy + gt 2 ; (C.4.1-2)

roei=1,.,%;
# - 4yncno UMKNOB B3BELWNBAHWUI,

t nt-noAcTpoyHble CMMBONLI AN 0603HAYEHNS TANOHHOW U UCTIBITYEMOM TMpb
COOTBETCTBEHHO;

By Pa3HOCTb MOKA3aHU B ¢ -M LMK Ne B3BEWVBAHNIA.

3HaueHus ¢ npveeeHbl B TAKOM nopsake, B KOTOPOM rmpuv AONXHbI 6bITb NOMeLLeHbl Ha Yawky
BECOB.

C4.1.1 |_|pI/1 ncnonb3oBaHun ntoboro 13 npmeeneHHbIX Bblle LUMKNOB B3BEWMNBAHNA MPOMEXYTKN
BPEMEHWN MeX Yy HarpyxeHnaMmm komnapartopa 401 XKHbl 6bITb Bceraga npnMepHO 0ANHAKOBbIMNA.

C.4.1.2 MNpwn Heo6X0oUMOCTM ONpPeAeneHns YyBCTBUTENbHOCTY BECOB (MEXaHUYECKMX) BO BPEMS!

npouecca B3eewmnsaHuns umkn ABBA moxeT 6bITb NpeobpasosaH: & , o , Ltbms , Lr4ms ,roe g
- rMps Ans onpegeneHns 4yBCTBUTENbHOCTU.

C.4.2 CnnyeHne HeCKONbKMX UCMbITYEMbIX FTMPb C 0ANHAKOBON HOMMHANBHOR MACCOW C OHOW

aTanoHHoOM rupei (umkn AB! ...B= A)

Ecnv Heo6X04UMO 0AHOBPEMEHHO KanmbpoBaTh HECKOBKO UCTbITYEMbIX FMpb () (471,

") ¢ oAMHaKoBOI HOMUHANLHOI Maccoid, Lumkn ABA nonyckaeTcs npeobpasosats B AB! ... B "
A, KaKk npencTaBneHo HNXE:

Limkn AB! ..B* A:

I o fon | leon D hwe fwem | han Tao

(et B haye )t Ioen Dahow Do B Ty

roeti=1,.., % ;

NJ’U) = It(,i")!' gy ) 2 ’ (C.4.2-1)

roei=1,.,%.

Ecnwn npeiic nokasaHwii Becos Man, T.e. MEHEE UK paBeH OAHON TpeTu Tpebyemoii
HeonpeLeneHHOCTU, HET HE0BX0AUMOCTN MEHSITb MOPSLOK UCTbITYEMBIX FMpb B LMkne AB! ...B

mA NPV NOBTOPEHUN LINKNOB B3BELINBAHWUIA.

Y1cno rvpb JOMXHO 6biTh He Gonee wectu (4 £ 5).
C.4.3 Yucno umknoB B3BeLWMBAHNUS

Uncno umKnoB B3BEWMBAHUS # BbIBMPAIOT C y4eToM TpeboBaHWii K HEONPEeLENEHHOCTH,
CXOAMMOCTY W BOCTPOV3BOANMOCTYN U3MEPeHUii. MUHUManbHOe YMCNO LUMK/IOB B3BEWMBaHWS,

NpoBOLAMMbIX Anst knaccos ¢ E1 no M2 | npencraenero B Tabnuue C.3.

Tabnuua C.3 - MUHMManbHOE Y1Co LUMK/IOB B3BEWNBAHWS

Knacc ToyHocTu|MUHMManbHOe YACIO LUKIIOB)
ABBA |ABA |AB! ...B"» A

El 3 5 5
E2 2 3 3
Fl 1 2 2
F2 1 1 1

ML, M2, M3 1 1 1




C.5 O6paboTka pe3ynbTatoB CANYEHUIA

C.5.1 CpenHee 3Ha4eHue pe3ynbTata U3MEPEHNA PA3HOCTH MAcC CIMYAEMbIX TUPb - O4HA
ucnbiTyemas rups

Mpu ncnonb3sosaxum umknos ABBA n ABA pesynbTat nsmepeHunsi pasHoCcTh YCNOBHbIX Macc

Loty MeX Ay UCTbITYEMOVi T’MPEi 1 3TANIOHHON rpeil ¥ -ro umkia cocTasnser:

oty = My ~ Py (C5.1-1)
ooty = Bl mg Gy (C.5.1-2)
roe
11
Ty =lpa o) [_ __]
Pt P ) (C.5.1-3)

CpenHee 3HaueHve pesynbTara u3MepeHunii pasHoCTY Macc CMYaeMblX FrMpb ANs # LUMKI0B
COCTaBnsier:

a= . (C.5.1-4)

C.5.1.1 Ecav nnoTHocTh 't man Pt rvpb He N3BECTHbI, HO U3BECTEH Matepmarn, cneayet
MCMOo/b30BaTh COOTBETCTBYIOLLYIO NNOTHOCTb M3 Tabnuubl B.7. Ecnv Tonbko N3BECTHO, 4TO
NAOTHOCTb FMPY HAX0AUTCS B AOMYCTUMbIX Mpeaenax, To UCNob3YT 3HaYeHWe NA0OTHOCTY
3 -3

marepuana, pasHoe 8,0-10° krm " .
C.5.1.2 Ecnu ougHeHo, 4TO Nonpaska Ha AeNCTBME BbiTaNKMBAOLWEN CUIbl BO3AYXa
npeHebpexmMMo Mana, T.e. eCiv BbINOSIHEHO HEPaBEHCTBO

1T
G K 5 —

oo (C.5.1-5)

TO BbllleyKas3aHHyo nonpasky 0y nonyckaetcs He yuntbiBaTb. OfHaKo cocTasnstowas

HeonpeaeneHHocTn & MoxeT He 6biTh NpeHeBpexuMo manoi (cM. C.6.3.1). Ecnu umeeTcs
NWb cpenHee N eAMHCTBEHHOE 3HaYeHne NNOTHOCTY BO3AYXa, Nornpaska Ha AelicTBre

BblTa/IKMBAIOLWEN CUbl BO3OYyXa ey © MoXeT BblTb BBELEHA NOCNEe YCPeaHEeHNs pe3ynbTaToB
N3MEpPEeHU.

C.5.2 CpenHee 3HayeHue pesynbTara N3MepeHuii pa3HoCTU MacC CMYaeMbIX rmpb - HECKObKO
UCMbITYEMbIX FMpb

Ecnn onHOBpeMeHHO KannbpyoT HECKONIbKO UCTIbITYEMbIX TMPb B COOTBETCTBUN C LIMK/IOM
B3BewnBaHus ABL ..B? A cpefHee 3HaueHue pasHOCTU MAcChl A/1s TMpy ¥ BBIYNCTSIOT MO

tbopmyne (C.5.1-4) nyTem 3ameHbl Ay pa Miy g cpopmyne (C.5.1-2).

C.5.3 CpenHee 3Ha4eHne pesynbTaTa M3MepPEHNiA pa3HOCTU MACC CNIMYAEMbIX TMPb - HECKObKO
cepuii namepeHuin

Ecnu cyllecTByeT HECKONbKO MAESHTNYHbBIX CEpUit U3MepeHuit (¥ ) co CpeiHIMM 3HaYEHNSMM

Hom
Y nc anI6ﬂ|/|3|/|Tef|bHO paBHbIMK CpedHNMN KBaapaTN4eCKMMN OTKJIOHEHUAMK, cpenHee
3Ha4YeHne Bcex |/|3MepeH|/1|71 COCTaBnseT:

1 —
B, =~ .
725 . (C.5.3-1)

C.5.3.1 Heckonbko cepwuit U3MepeHunii, Kak Npasuo, BLIMONHSAIOT TONbKO NPW KanmbpoBke rmpb
knacca E, korga Heo6xo41MMo UccnenoBaTb BOCMPOM3BOAVMOCTb B3BELWIMBAHUIA.

C.5.4 YcnosHas macca 1cnbITyemom rupm

YCNoBHYO Maccy NCMbITYEMOW ryupu HaxoasT no goopmyne



gy =y Loy (C.5.4-1)

C.5.4.1 MNpwn npoBepke ycnoBHas Macca aTanoHHOM rMpun He BCerja n3secTHa. B atom cnyvae
crnenyert UCrnonb3oBaTb ee HOMUHaNbHOE 3HaYeHue.

C.6 BbluncneHuns HeonpeaeneHHocTeln

BbluucneHms HeonpeaeneHHOCTEeR OCHOBaHbI Ha [7] u COOTBETCTBYOWEM fokymeHTe [35]. B
paboTax [28], [29], [30], [31] v [36] NpuBEAEHbI BEIYUCIEHNS HEOMPEeaeNeHHOCTEN,
ucnonb3yeMble ANS CAMYeHUs macc. HeonpeneneHHOCTb OLEHMBAIOT MO METOLY OLEHKU: Nnbo
no Tuny A, nu6o no Tuny B. OueHka no Tuny A OCHOBaHa Ha CTaTUCTUYECKOM aHanuse cepumn
N3MEpPEHNIA, B TO BPEMS KaK OLeHKa no Tuny B ocHoBaHa Ha anpuropHbIX 3HaHNSX.

C.6.1 CTaHnapTHas HeompeaeNeHHOCTb NpoLiecca B3gelmrBaHns “w (tun A)

CTaHiapTHasi HeonpeneneHHoOCTb th (Lo71c) npefctasnseT cobol cpefHee KBaapaTmieckoe
OTK/IOHEeHMe pasHoCcTh Macc. [N # UMKIOB N3MepeHMWii:

Wﬂzs(yﬂcﬂ
Hlbme) ==L , (C.6.1-1)

sl wery )

roe onpeneneHo HUXe Ons rmpb pas3niMyHbIX KNaccos.

C.6.1.1 Ong knaccos F2 , M1l M2 n M3 ucnonbaytot unknsl ABBA, ABA unn AB!L ... B* A. [ins
9TUX KNIACCOB TOYHOCTU, EC/IN CPEAHEE KBaApaTMYECKoe OTKIOHEHNE N3MEPEHUIA PA3HOCTM
Macc He U3BECTHO, ero MOXHO OLEHWUTb, KakK

et Somgy ) — oanf) Loy )
23
, (C.6.1-2)

s(lume) =

n3 % 2 3 uMknos N3MepEHUI.

CpeniHee KBapaTMyeckoe OTK/IOHEHNEe MoXeT ObiTb TakXe paccyMTaHo B COOTBETCTBUM
C.6.1.2.

C.6.1.2 nsa rupb knaccoB E! , EZ n F1 pncnepcuto pasHocTn macc Lo npouecca

52 (tvm,)

B3BELMBAHWS OLIEHMBAIOT M0 # LMKNaM 3MepeHuii no oopmyne

% (tomy ) = t S (P — By’
n-1ig
(C.6.1-3)

C YMCNIOM cTeneHel ceoboabl # ~ 1.

C.6.1.3 MNpw BbINONHEHUM HEBONBLLIOrO YMCNA U3MEPEHWIA OLIeHKa s(tvns ) MOXeT 6bITb
HeHadeXxHoi. B aToM cnyyae cnegyeT UCNONb30BaTh CYMMapHYIO OLIEHKY, MONYYEHHYO 13
pe3ynbTaToB U3MEPEHWA, BbINOMHEHHbBIX paHee B NoA06HbIX ycnosusx [cMm. D.1.2 (npunoxeHxne
D)]. B npoTuBHOM cnyyae # [ONXHO BbiTb HE MeHee NATH.

C.6.1.4 B criyuae cepum uamepeHmii (rae ¥ > 1) amcnepcuio “ BbIMMCNSIOT NyTem cnoxeHns

Bcex oueHok “%) cepuin J | Tak uTo:

2 14, 3
5% (dvmg) =EZ-SJ' oy
= (C.6.1-4)

C 4YncnoMm cTeneHei ceoboapbl Jn =) [D.2 (npunoxeHue D)].

. 2
o (Mo
MprvmMeyaHue - NoACTPOYHbIA CUMBON "J " no6aBnsoT K 5i (dorz, )

KBagpaTuyeckme OTKIIOHEHNS ONs KaX40in cepuun.

, 4TObbI pas3nnyatb cpenHune

C.6.2 HeonpeaeneHHocTb aTanonHow rupn “Wer) (1un B)

CraHIapTHyto HeonpeaeneHHoCTb #(er) macchl aTaNOHHO rMPW BLIYUCASIOT, UICMONb3YS
CBELEHVs, MpVBEAEHHbIE B cepTudomkarte o kanmbpoBke (CBMAETENLCTBE O MOBEPKE), NYyTEM



LeNeHNs paclMpeHHo HeonpeaeneHHocT I Ha koacbdnumeHT oxeaTa & (kak npaswuno, # =
2) N CNOXEHUS C HeonpeaeNeHHOCTb, 06YCNOBNEHHOR HECTabMNbHOCTBIO MacChl 3TaNOHHOW

rupy Yinst (er)

2
ulpmgy ) = [%] +Hi§*|st(mcr)
. (C.6.2-1)

HeonpeneneHHoCTb, 06ycnoBneHHast HeCTabuNbHOCTbIO 3TANOHHON FpK Uinst (e ) , MOXeT
ObITb OLieHeHa Nno HabnoaaeMbIM USMEHEHMSIM MaCCbl MOCNE TOro, Kak aTanoHHas rups 6bina
KanubposaHa HecKo/bKo pas. Ecnu sHayeHns npedwecTByowmx KanmbpoBoK OTCYTCTBYIOT,
oLieHKa HeonpeaeneHHOCTN f0MXHa BbiTb BbINONHEHA HA OCHOBAHMUM OMbITA.

C.6.2.1 Ecnu npoBepeHHyto rupto F1 nnm 6onee HU3KOro Knacca TOYHOCTU UCTMONb3YIOT B
KayecTBe aTaNlOHHOM r'ipy 1 COMPOBOXAAOT CEPTUNVKATOM (CBUAETE/ILCTBOM), B KOTOPOM He
yKasaHbl ee Macca 1 HeonpeneneHHOCTb, TO HeoNpPeaAeIeHHOCTb MOXeT ObITb OLieHeHa ncxoas

13 MpefenoB AONyckaeMom NOrpeliHOCTY 37 NaHHOro KOHKPETHOrO KNacca TOYHOCTH:

53?22
) ) (c622)

C.6.2.2 Ecnu onsi CnYeHNs UCMOMb3Y0T KOMOMHALMIO 3TANOHHBIX TMPb, & UX KoBapraumm
HeW3BECTHbI, JOMYCKAeTCs MPEANnoNoXmnTb KO3 MULMEHT Koppensiumm pasHbiM 1 [37]. 310
npviBefeT K apucpMeTMHeCKOMY CyMMUPOBAHMIO HEoNpeAeNeHHOCTeik:

u(#ay ) = 20y
i , (C.6.2-3)

roe “(%eri) - cranpapTHas HeonpeaeneHHOCTbIO® i -it 3TanOHHOM Fupi.

9T0 MakcuManbHoe 3HaYeHne HeonpeLeneHHOCTW NPU UCMOb30BaHUK CyMMbl 3TaNOHHbIX
rmpb.

C.6.3 HeonpeneneHHOCTb NOMpaBKy Ha BbITanKMBaloLLylo cuny Boaayxa “t (Tun B)

HeonpeaeneHHOCTb NONPaBKM Ha AEVCTBME BbiTaNKMBAtOWE Chibl BO34yXa MOXET ObIiTb
paccuutaHa no cpopmyne [38]

2
2 (.Ot)+
T

B0t 04

2
ul - [mc Muw] + 7 (o - 00)]

2
+mi (g —op)l(e, ~on) ~ 200a ‘ﬂn)]@,

(C.6.3-1)
roe P4l - nnoTHOCTL BO3ayxa BO BpeMs (Mpeablaylueit) kanMbpoBKM 3TANOHHOR rpi ¢
UCMO/b30BaHNEM 3TANIOHHOW rpyn 60/ee BbICOKOro paspsaa.

Mpw ucnonbaosaHum popmynsl (C.6.3-1) cnepyeT y6eAnTbCS, YTO B HEE BKITIOYEHO TO Xe

3HayeHVe HEONPEoENEHHOCTU MAOTHOCTU 3TANIOHHOW FpK ulpy) KOTOpoe 6bIIo NPUMEHEHO
npw BbIYUCNIEHUM HEONPEAENeHHOCTY Npeablaylei kanmbposku. Bonbluyto HeonpeaeneHHOCTb
HEBO3MOXXHO BblGpaTh NMPOW3BOJLHO.

C.6.3.1 [laxe ecnu nonpaska Ha BblTank1BatoLyto cuny Bosayxa npeHebpexunmo mana (cM.
C.5.1.2), cocTanswowas HeonpeaeneHHOCTU OT AENCTBUS BbITANKUBAIOLWEN CUTbl HE MOXET

6bITb NPEHeBPEXMMO Manoi 1 [oNXHa 6biTh yuTeHa, ecnu b 2413 (cM. coopmyny (C.6.3-1)).

C.6.3.2 ns knaccos M1 ;M2 u M3 HeonpeneneHHOCTb, 06YCM0OBNEHHAS NONPABKOMN Ha
LlecTBMe BbITANKUBAIOWEN CUbl BO3AYXa, NpeHebpeXMMo Mana, u ee, Kak npaBuno, He
y‘-II/ITbIBaIOT.

C.6.3.3 ns knaccos F1 1 F2 nnoTHOCTW rvpb 0,0AXHbI ObITh N3BECTHBI C 4OCTATOYHOM
TOYHOCTbIO (CM. Tabnuuy 5).

C.6.3.4 Ecnn nnoTHOCTb BO3AyXa HE M3MEPSIOT, a NCNO/b3YOT CPEAHIO NIOTHOCTb BO3a4yxXa
LNsi [aHHOW MECTHOCTU, TOrAa HEONPeAeNeHHOCTb NIOTHOCTY BO3AYyXa A0NXHA BblTb OLEeHeHa
Kak



0,12
I.d(,Oa)= -
5 [KF'M_3 1. (C.6.3-2)

MoxeT 6bITb UCNONb30BaHO BoNee HN3KOe 3HaAYEHWE HeonpeneneHHoCTn, ecnn npencrtasneHbl
nogreepXxnpawuwme naHHble.

o -3
Ha ypoBHe MOps NNOTHOCTb BO3ayxa npeanonaraeTcs pasHow 1,2 kr'm

C.6.3.5 ins rupb knacca ToyHocTU E nnoTHOCTL Bo3dyxa nonxHa 6biTb onpeaeneHa. Ee
HeonpeLeneHHOCTb, KakK NPasuio, OLEHMBAIOT MO HEOMPELENeHHOCTSIM TEMMEPATYpbI,

[aBneHus u BnaxHocTu Bosayxa. [ns knacca toyHoctn E1 coopmyna MKMB (1981/91) [3]
(npunoxeHwue E) unm annpokcnmaums MoxeT 6biTb MCMONb30BaHa A5 BbIYMCIEHNUS MNOTHOCTH
BO3ayxa (CM. npunoxeHuve E).

C.6.3.6 Hdncnepcus nnoTHOCTU BO3AyXa

oo ] ] ()

(C.6.3-3)

Mpn OTHOCUTENBHOW BNAXHOCTH kr=05 (50%), Temnepatype 20 °C n pasneHun 101325 Ma,
MCMONb3YIOT NPUBIN3UTENBHO CNeyoLME YACTOBbIE 3HAYEHWS

“F ~ [HeonpeneneHHOCTb UCMOb3yeMoii oopMybl] (Anst popmynbl MKMB “F = 107*7a );

3 ~
“Pa _qg 2 04 .
£ Ma™ ;
3
% 34100,
fal4 ,K ;
avoa -2

=-10"%pn
By 2

roe hro OTHOCUTEeNNbHasA BNa>XHOCTb KakK A0S sBnaru.

C.6.3.7 MNOTHOCTb 3TANOHHOM rMpK °1 11 ee HeonpeAeNeHHOCTb A0MXHb BbITb U3BECTHBI U3
cepTudoukaTta o kanmbpoBke (cBMAETENLCTBA O MOBEPKE).

C.6.3.8 [Ins rupb knacca TouHocTy E 2 nnoTHocTb 't He Bcerna MsBecTHa, No3TOMy OHa
LonxHa nmbo 6bITb n3MepeHa, Nnbo B3siTa U3 Tabnuubl B.7 [cM. B.7.9.3 (npunoxeHne B)].

C.6.4 HeonpenenenHocTb Becos “ba (Tun B)
C.6.4.1 HeonpeneneHHOCTb, 06yCNOBNEHHAS UCMbITAHNEM BECOB 1 KOMMNApaTOpPOB Macc

PekomeHO0BaHHbIN METOL, onpeneneHns 3Ton CocTaBNAoWeNn 3akninyaeTCcs B UCMbITaAHUMU
BECOB 1 KOMMApaTopOoB MAcCChbl C Haanexalunm BpeMeHHbIM NMHTepBanamm n NCNoNb30BaHNN
pPe3ynbTaToB UCMbITAHWA NPWU BbIYUCNEHUAX HEONPeaeNeHHOCTEN. I'IpV| KanméposKe r'pb

knacca E! pekomeHayeTcs BbINOMHUTL HECKONBbKO N3MEPEHWIA B MPOLIECCE UCTbITAHNS B
pa3Hoe BpeMsi, C LieNblo rapaHTypoBaTh, 4TO CYLWECTBYET AOCTATO4YHO MHGYOpMaLIM O
HeonpeneneHHOCTN BO BPEMS U3MEPEHNS.

C.6.4.2 HeonpeneneHHOCTb, 06yCNOBNEHHAsA YyBCTBUTENbHOCTbIO BECOB

Ecnw Becbl kanubpytoT ¢ MCNONb30BAHUEM FMPU (UK TPb) 415 ONPeAeneHus

4yBCTBUTENBHOCTM Maccoii s 1 co cTaHaapTHON HeoNpPeaeNeHHOCTbIO u(ms) , COCTaBnSIOLLYyI0
HeonpeLeneHHOCTU, 00YCNOBNEHHYO YyBCTBUTENbHOCTbHIO, HAXOASAT MO hOpMy e

—af (ms) L1 (A
ml o AT
, (C.6.4-1)

ud= (Bmg)

roe 245 - uamenrenme nokasanuii BecoB, 06yCNOBNEHHOE rpeii Ansi onpeneneHns
YyBCTBUTENBHOCTY;



uldlg) HeonpeaeneHHoCTb &g

Loy cpenHee 3HayeHvie Pa3HOCTY Macc CNMYaeMbIX rvpb.

Ecnmn 4yBCTBUTENNbHOCTb HE MNOCTOSHHA NO BpEeMeHW, TeMnepartype U Harpy3ke, ee n3BMeHeHne
HeobHX04MMO BKIIIOYATD B HeonpeneneHHoCTb.

C.6.4.3 HeonpeneneHHoCTb, 06ycnoBneHHas pa3peleHnem AUcrnnes LM poBbIX BECOB

Ilns Becos ¢ LMPPOBbIM OTCYETHBIM YCTPONCTBOM C OEACTBUTENbHBIM UHTEPBASIOM LWKabl d
HeonpeneneHHOCTb, O6YCJ'IOBJ'IeHHa$| paspelieHnem

()

3 (C.6.4-2)

KOS(*)CpI/ILI,VIGHT VIE nonyyarT 13 ABYX NoKasaHWi: 04HO - MPY UCMNOIb30BaHUN 3TANOHHOMN
rupu, a opyroe - npu UCnonb30BaHNN UCMNbITYEMOWN rMpu.

C.6.4.4 HeonpeneneHHoCTb, 06ycnoBneHHas HeLEHTPanbHbIM MNOMOXEHNEM HArpy3Ky Ha
rpysonpvemMHoi nnatdgopme

Ecnun n3BecTHo, 4TO faHHas cocTaBnsiowas 3Hauynuma, ee 3HadeHne LoXHO ObiTb OLEHEHO, U,
ecnu HeobxoaMMo, cocTasnsowas NonXHa bbiTb BKtOYeHa B 6104 XeT HeonpeneneHHOCTN.

C.6.4.4.1 MNpremnemoe pelieHne Ans HeonpeaeneHHoCTn, 06yCNOBNEHHOW HELEHTPAbHbLIM
NONIOXEHNEM Harpy3Kky Ha rpy3onpremMHOn nnatdgopme:

4 p
-4

LE
2.3 (C.6.4-3)

roe £ - pazHocTb Mexay MakcMManbHbIM U MUHUMANbHBLIM 3HAYEHVSIMU, MOMTYYEHHBIMU B
pesynbTare UCNbITaHMS Ha HELEHTPaNbHOE NO0XEHWE Harpy3Kn Ha rpy30npruemMHon
nnatcopme, BbINOIHEHHOIO B COOTBETCTBUM C MEXAYHapoaHol pekomeHaaumneii MO3M MP
76-2 [OILM R 76-2 (nanee - R 76-2)] "Becbl HeaBTOMaTU4eCKOro feictans. HYacto 2. Dopmbl

NPOTOKO/I0B NCMbITAHUN";

41 - oueHeHHoe paccTosiHVE MeXAy LeHTpaMmu rvpb;

dy paccTosiHVE OT LIEHTPa Yallku 4O OAHOrO 13 Yr/10B.

B 60nbWMHCTBE CNyYaes cOCTaBNsIoWEl HeonpeaeneHHocT “E npouecca BasewmnsaHns “w
(cM. 6.1) ponyckaeTcs npeHebpeub.

C.6.4.4.2 lNpw ncnonb3oBaHnM KoMnapaTopa ¢ MEXaHU3MOM aBTOMAaTMYECKON 3aMeHbI rMpb
pas3HOCTb NokasaHuin £ Mexay ABYMS rUPSIMU MOXET BbiTb Pa3NUYHOIA, KOrfa NON0XeHUs!

B3aumosamersiembie: 1 * 242 910 moxeT 6biTb 06BSCHEHO Kak MOrpelHocTb OT
HeLeHTPanbHOro MNON0XEHNS Harpy3Kkn Ha rpy30npueMHon nnatgopme, 1 COOTBETCTBYOWAS
HeonpeneneHHOCTb AO0JIXHa OblTb OLEHEeHa ¢ Ucnonb3oBaHeM oopmy bl (C.6.4-4). 3Ty
COCTaBNAoLLYIO0 HEONPeAENEHHOCTH NCMOMb3YIOT, ECAIN OHA N3BECTHA U3 MPeblayLmX
I/I3MepeHI/IIZ B3anMMo3aMeHseMblX rMpb C 0ANMHAKOBbIM HOMUHATbHbIM 3HAYEeHNEM. B cny4asx,
KOrna B3auMHyt0 3aMeHy BbIMOJHAIOT BO BPEMS NpoLeaypbl Kanmbposku, cpeaHee
apuhMETNYECKOE ABYX PA3HOCTEN NoKasaHWn [ONIKHO BblTb NPUHSTO Kak pe3ynbTaTt

B3BELWVBAHMSA, @ COCTaBNAOWeN HeonpeaeneHHocTn “E gonyckaeTcs npeHebpeub.

_ & - Al

HE
2 ) (C.6.4-4)

MpumeyaHue - MaTtematnyeckas ocHoBa cpopmynbl (C.6.4-4) Ta xe, 4to 1 oopmynbl (15), n

npumeyaHus 6 B [3].

C.6.4.5 HeonpeneneHHoCTb, 06yCNOBNEHHAS MarHeTU3MOM 1

Ecnv rvps o6nagaeT BbICOKOA MArHUTHOM BOCMIPUUMYMBOCTbIO M/UAM HAMArHUYeHa, MarHUTHOe
B3aMMO/1eMCTBME YacTo AOMYCKaeTCs YMEHbWNTb, MOMECTUB HEMArHMTHYIO MPOKNaaKy Mexay

rvpei n rpysonpueMHoin nnatcpopmoit. Ecnv rupun yooenetsopsoT TpeboBaHMSIM HACTOSILLEro

cTaHgapTa, AonyckaeTtcs NpeanonoXnuTb, YTO HeonpeneneHHOCTb, 00yCNoBNeHHas!



MarHeTMaMoM “m | paBHa Hynio.
C.6.4.6 CyMmmapHas cTaHaapTHas HeompeneneHHOCTb koMnapaTtopa “ba

CyMMapHyIo CTaHAapTHYIO HeoNpeAeneHHOCTb koMnapaTopa “bs HaxonsT no cpopmyne

2 2 2 2
Ly, = ol Yig tug tu
ba g " %d THE T Hma (C.6.4-5)

C.6.5 PacwupeHHas HeonpeneneHHoCTb Uit )

CyMMapHyto CTaHAAPTHYIO HeonpeLeNeHHOCTb YCIOBHON MACChl UCTILITYeMOM rupu e (715t
Haxo4siT no popmyne

1o (i) = iy B ) + 16 () + sl iy
(C.6.5-1)

Ecnv nonpaeky Ha geicTeme BbiTankmsarowWwen Cusbi #er O He yunTtbiBatoT (C.5.1.2), 708
chopmyny (C.6.5-1) HeobxonmmMo 106aBMTb COOTBETCTBYIOLLYHO COCTABSIOWYIO A5

iy U

HEeYy4YTeHHOro 3Ha4eHuns nonpaesky Ha OelcTBMe BblTaNnknsarowen cubl B AOMOJIHEHMNE K

¥b (cm. popmyny (15) u npumeyanme 6 B [3]):

s, () = ofud (Bom) + 2 () + uf g O + i,
(C.6.52)

PacwwnpeHHyto HeonpeaeneHHoCTb Ulereet) YCNOBHOW Maccbl UCNbITYEMON FMpU HaXoaAT Mo
oopmyne

L) = Foug (g ) . (C.6.5-3)

C.6.5.1 Mpu noBepuTenbHOI BEPOSTHOCTM 0,95 NCMONL3YIOT KO MULIMEHT oxBaTa ¥ = 2.
OpHako ecnv cymMmapHoe cpefHee KBaapaTnyeckoe OTKIOHEHNE npoLecca B3BelBaHNS
HEeWN3BECTHO U YMCIIO N3MEPEHWIA HEBO3MOXHO yBENMYMTb 00 10 (Kak Ans o4eHb 60MbWYX rMpb

W LNUTENbHBIX NpoLeayp B3BEWNBAHNS), @ HEONPEeAENEHHOCTb o (L) LOMUHUpYIoWas

cocTaBnaloWas npy pacyeTe HeonpeaeneHHoCTH, T.e. oy (Lo2) 2 g ()20 20 na

K03hMUMEHT oxBaTa £ nonxeH 6bITb paccunTaH no ¢ -pacnpeaeneHnio, npeanonaraowemy
LLOBEPUTENbHbIN ypoBeHb 95,5% 1 acp PeKTMBHbIE CTENEHN cBOBOabI Veff (kak paccumTaHo no
copmyne Benya-Cattepraeiita [35]). KoscbcpuLmeHT oxsata & nns pa3anuyHoro sucna

cTeneHeit ceoboabl ' npueeneH B Tabnuue C.4. Mpy AOMNYLWEHUM, YTO OLIEHKN
HeonpeLeneHHOCTM No TUNy B KoHcepBaTUBHBLI ¢ 6ECKOHEYHBIM YCIOM cTeneHein cBoboabl,
oopMyna nprvHUMaeT BUA:

U ( ? t)
Ve = l:?@ 1) C M

Bonee noapobHo cM. B [8].

Tabnuua C.4 - KoadbcpuumeHT oxeata ¥ [N pa3nnyHOro Y1cna cteneHei ceobonsl v

Uucno cTeneHeit ceoboap e [KoathcbuumenT oxeata ©
13,97
4,53
3,31
2,87
2,65
2,52
2,37
0 2,28
20 2,13
- 2,00

|||~ IN|[—=




MpunoxeHwne D

(cnpaBoyHoe)

CraTtncTnyeckunin KOHTPO b
D.1 KoHTpOnbHbIN 3TAN0H

D.1.1 KOHTpONbHbI 3TANOH, Kak NpaBuno, NpeacTaBnseT coboi rmpio Takoro Xe Tuna v Takom
Xe HOMVHaNbHOW Macchl, Kak y Kanubpyemoit nchbiTyemoit rupu. Ero BkioyatoT B cxemy
CNMYeHNIi Kak "Hemn3BeCTHY" rupto. [pouenypa KOHTpons 3 heKTMBHEE NPY UCTIONb30BAHWN
C/INYEHWIA, T e KOHTPOJIbHbIA 3TANOH MOXET ObiTb NErko BBEAEH B CXEMY KaK HEVN3BECTHAs
rupsi. HanpvMep, s UCNbITYEeMbIX Fpb ¢ 0003HAYEHNAMI 5, 2, 2, 1 KOHTPONbHBIV 3TAN0H C
0603HauveHveM 1 ByaeT BBELEH B CXEMY CIUYEHUS TakuM 06pasomM, 4To6bl KanmbpyeMbiMm
rvpsaMu 6einm rvupn 5, 2, 2, 1, 1. [1ns KUNorpamMMoBbIX FUpb, kKanmbpyembix No AByM 06pasLoBbiM
kunorpammam ro cxeme 1, 1, 1, 1, pa3HoCTb Maccbl MeXAy OBYyMS 3TANIOHHLIMU FTMPSAMU MOXET
6bITb NCNONb30BaHa A5 KOHTPONS.

D.1.2 Llenb npMMeHeHWst KOHTPONbHOrO 3TanoHa 3ak/l4YaeTCs B MOATBEPXKAEHNN
LOBPOTHOCTU OTAENbHBIX Kannbposok. s 310 uenu TpebytoTcs faHHbIE 0 3HAYEHMSIX

KOHTPONBHOrO 3TanoHa Bo BpeMeHu. [NpuHATOe 3HauYeHNe pasHOCTU Macchl & nns
KOHTPO/bHOrO 3TaNoHa (Kak NpaBuio, cpeiHee apugoMeTNYeCcKoe) BEIYUCISIIOT MO paHee
MONyYeHHbIM AaHHBIM U OCHOBBIBAIOT, MO KpaiiHei Mepe, Ha pe3ynbTtaTtax 10-15 namepeHuii.

3HaueHe Macchl 3TanoHa AN KOHTPONs Ans noBoit HoBoM kanubposkyn “dff nposepsioT Ha
CoOoTBEeTCTBME NPUHATOMY 3HAYEHUIO C UCMONb30BaHMEM MeTo0a CTATUCTUYECKOro KOHTPONA.
MpoBepka ocHoBaHa Ha ¢ -cTaTucTuke:

. | iy — Py |
s (D.1.2-1)

3

roe ¥ - cpeliHee KBaapaTNYeCKOe OTKNOHEHNE 4715 # paHee NOMyYeHHbIX 3HAaYEHMI MacChl, CO
cTeneHsiMn ceoboabl ¥ =%~ 1 ouenusaemoe no doopmyne

e o

S=\] T s ~ )
E| (D.1.2-2)

CuuTaloT, YTO NPOoLECC KanMbpoBKM HAXOOUTCS NOL KOHTPONEM, ECIN:

£ £ kputuueckoro aHayenus t-pacripenenequns CToioneHta ¢ v creneHsiMm cob0oahbl.

D.1.3 KpuTuyeckme 3HayeHus, KoTopble 3aBUCST OT cTeneHeit ceoboabl Npu onpeaeneHnn = |
nokasaHbl B Tabnuue D.1 ons ABYCTOPOHHEr0 KpUTEPMS C YPOBHEM 3HaumMMocTh & = 0,05. Ecnu
cTenenu coboabl Gonblume (>15), byneT npreMnemMbiM UCMOb30BaTb KOS PULMEHT 2 BMECTO
KpUTMYeCKOro 3HayeHus u3 Tabnuubl. Ecnn nonaratoT, 4to kanmbpoBska Bbiluna n3-nofm
KOHTpO NS NpoBepky No Kputeputo CTblofeHTa, Toraa Heo6Xo0aUMO BbISICHUTL NMPUYUHY U
YyCTPaHWUTb ee nepes Tem, kak cooblaTtb 0 pe3ynbrartax kanmbpoBku. DTOT KpUTepuin umeeT
60/blloe 3HaYeHne Ansg BbiABNEHUA aHomanum nnm pe3kunx caBuros B cpe,uHe|7| Benn4ynHe
npoLecca, BK/oYas USMEHEHUst 3HAYEHWs! 3TANOHHOW rupu, Nopsiaka AByx 1 bonee cpenHux
KBaLpaTMYeckux OTKNOHeHUA. Kputepuii Headp heKTMBEH NPOTUB HEGONbLINX UBMEHEHN OT
NOMOBUHbI [0 OAHOMO CPEeHEro KBaApaTUYECKOro OTKOHEHUS NGO NPOTMB NNABHOMO
hpenda.

Ta6bnvua D.1 - Kputuyeckue sHadyeHuns ¢ -pacnpeneneHnst CTolofeHTa Ans ABYCTOPOHHErO
KpuTtepusi ¢ = 0,05 (¥ - cteneHu ceoboabl)



Kputnyeckoe 3HavyeHune

12,706

4,303

3,182

2,776

2,571

2,447
2,365
2,306
2,262
2,228
11(2,201
122,179
13[2,160
14(2,145
15/2,131
16|2,120
172,110
182,101
192,093

O (N[O |BD[W(N|=] =

©

—
o

20[2,086

21]2,080

22|2,074

23|2,069
2412,064
252,060
26|2,056
27)2,052
28|2,048
292,045
30]2,042
31|2,040
322,037
33|2,035
34|2,032
352,030
362,028
37|2,026
38|2,024
392,023
40(2,021
412,020
42|2,018
432,017
4412,015
452,014
46/2,013
47|2,012
48(2,011
492,010
50]2,009

D.1.4 MNprHATOE 3HAYEHNE KOHTPO/IBHOrO 3TaNoHa 06HOBNSAETCS N0 Mepe HaKOMNEHNs! AaHHbIX
0 HeM. [lonyckaeTcsi cnefoBaTbh HECKOMbKMM METOLAM, OAHAKO AaHHbIE LOMXHbI ObITh BCEraa
HaHeCceHbl Ha rpadouk 1 NPOBEPEHbI HA APend nnm n3MeHeHne. 3Ha4YeHNEe KOHTPOIbHOrO

aTanoHa U3MeHUNochb Co "CTaporo" 3HavyeHus P a "HoBoe" 3HaueHune Pdiff , 6asvpytoweecs
Ha nocnenHux 10-15 namepenusax, ecnu



Py — Py
g = 1Pty — Pt | d;ﬂ d;ﬂ|>fmr2(v)
Sl _ Snew
g , (D.1.4-1)

rae ¥ u £ - uncno, cooTBETCTBEHHO, "CTapbIX" 1 "HOBBIX" U3MepeHWiA, n ¥ =J + £ -2
D.2 TouHoCTb BECOB

TOYHOCTb BECOB [OMNycKaeTca TakXe KOHTPONMPOBaTh C UCNOb30BaHNEM MeToda
cTaTucTmnyeckoro koHTpons. OctaToyHoe cpelfHee KBaapaTnyeckoe OTKNOHEHUE N3 CXEMbI
CIMYeHU Nn cpeliHee KBaapaTtmnyeckoe OTKIOHEHNE NOBTOPHbIX U3MEPEHWUI C OANHOYHOM
rvpei cnyxuT oCHOBOW Ans kputepus. Kputepuit MOXeT BbiTb paccumTaH UCX0as U3 paHee
MONYYEHHbIX OaHHbIX 3HAYEHNS CPeLHEero KBaapaTnyeckoro oTknoHeHns. Ecnv no

8

MCTOPUYECKUM OaHHbIM CYWECTBYIOT # CcTaHOapTHbLIX OTKNOHEHWR , S , TO CyMMapHoe

cTaHOapTHOEe OTKNOoHeHue

1
LS
m (D.2-1)

H

CUNTAIOT HaunyuLWewr OLEHKON CTaHAaPTHOro OTKNOHEHUS BECOB. [1prBEeAEeHHOE Bbile
ypaBHeHve npennonaraeT, YTo OTAefbHble CTaHOAPTHbIE OTKNOHEHNS UMEIOT ¥ cTeneHun
cB060Abl, M B 3TOM Cllyyae CyMMapHoe CTaHOAPTHOE OTK/IOHEHWE UMEET CTeneHn cBoboabl 'V

. Ang kaxpon HOBOW CXeMbl Unn cepun N3MepPeHNin CTaHOapTHOE OTKIOHEHUe Snew MOXeT
6bITb nposepeHoOo No CyMmMapHOMY 3Ha4Y€eHUIO. CraTuctuka, nexaltias B OCHOBe Kputepusa:

2
F _ Fnew

P (D.2-2)

D.2.1 Kak npaBuno, NpoBepsioT TONbKO yXyLWEHNe TOYHOCTU. CUMTAIOT, 4TO TOYHOCTb
KoMnapaTopa HaxoouTCsl MOL KOHTPOJIEM, ECN:

£ kputnqeckoro aHavenus uz F -pacnpenenenns

C ¥ cTeneHsiMn cBoBoabl ANns “w% 1 cTeneHsiMu ceobombl # 'V ansa °F . Kpntnyeckune
3HauyeHns ¥ [ns 0HOCTOPOHHEro KPUTEpUs C yPOBHEM 3HAUMMOCTK & = 0,05 npueeneHbl B
Tabnuue D.2. Ecnm nonararoT, 4To CTaHLAPTHOE OTK/IOHEHUE YXYAWUIOCh, TOrAa AOMXHA
6bITb BbISICHEHA M YyCTPaHEHA NPUYMHA 3TOrO.

Tabnuua D.2 - Kputndeckune aHaueHusi pacnpeneneqnst £ nns o4HOCTOPOHHero kputepust (¥ -

cTeneHu ceo6oabl) He npesbiwaioT 5F ¥Y:Y) npy yposHe sHaumocTn & = 0,05



F(o v mv)a=(005v
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 15,143 |3,863|3,259(2,901)2,661|2,488|2,355(2,250|2,165
4 7,709 14,459 (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|2,421(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 5,691 [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 |2,9602,634(2,4222,272]2,159|2,070[1,998(1,938
10 4,965 3,493 [2,922(2,606|2,400|2,254/2,143|2,056(1,986(1,927
11 4,844 13,443 |2,892[2,584|2,383|2,239|2,131|2,045|1,976|1,918
12 4,747 13,403 |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
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 13,295 [2,798[2,515|2,329|2,195/2,092]2,011|1,945|1,890
17 4451 13,276 [2,786[2,507|2,322|2,189|2,087|2,007|1,942/1,887
18 4,414 (3,259 |2,776(2,499|2,316|2,184/2,083(2,003|1,938|1,884
19 4,381 (3,245 |2,766(2,492|2,310|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(2,274(2,149(2,053|1,977|1,915|1,862
40 4,085 (3,111 |2,680(2,428)2,259|2,136|2,042(1,967|1,906(1,854
50 4,034 (3,087 |2,665[2,417|2,250|2,129|2,036(1,962(1,901|1,850
60 4,001 3,072 |2,655(2,409(2,244(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 |2,635/2,394(2,232]2,114/2,023|1,950(1,890(1,840
i 3,841  [2,996 |2,605|2,372[2,214|2,099|2,010]1,938|1,880|1,831

MpunoxeHwue E

(cnpaBoyHoe)

dopmyna MKMB v npnbnuxeHHas dpopmyna
E.1 ®opmyna MKMB

B 1981 r. MexayHapoaHbii komuteT Mep 1 Becos (MKMB) B cooTBeTcTBMU C [39]

pekoMeHaooBan cnenytouee ypasHeHne ongd onpeneneHnsa naoTHOCTU BNaXkKHOro so3ayxa Pa :

pM, M,
= l_ 1_
Fa ZRT[ X"[ M, ]]

roe ¥ - naBnenve;

(E.1-1)

My MO/ISipHas Macca Cyxoro Bo3ayxa;

Z - CXVMaeMoCTb;
£ - monspHas razosas nocTosHHas;

T - TepmoauMHamuyeckas Temneparypa no MTLI-90;
% _ MonsipHas Macca BOASHOro napa;

MV - MONdpHasa Macca Boabl.

dTa popMyna ctana nseecTtHa kak ypasHeHne MKMB-81. C MoMeHTa ee onybnvMkoBaHus B
1981 r. 66110 BHECEHO HECKOMIbKO M3MEHEHWIN B PeKOMEHI0BaHHbIE 3HAYEHNS UCTONb3YEeMbIX



KOHCTaHT. PopMyna B HacToslee BPEMS Ha3blBaeTCs "ypaBHEHNEM 4N ONpeaeneHms
NAOTHOCTM BRaxHoro sBo3ayxa 1981/91" nan "ypasHeHuem 1981/91", nocne Toro kak
KoHcynbTtaTtusHbin komuteT no macce (CCM) Ha cBoem 3acefnaHum B 1991 r. BHEC HECKONBKO
nonpasoK B KOHCTAHTbI, UCMONb3yeMble B aHHOI chopmyne.

E.2 KoHcTaHThI

M

E.2.1 MonspHas macca cyxoro Bosgyxa = @

X
MonsipHas Macca Cyxoro Bo3ayxa My Moxet 6biTh paccuMTaHa, C UCMoNb30BaHUEM =2 Kak
MO/ISIPHOV JONW OKCUAA yrnepoaa, cneaylowym o6pasom:

M, =[28,9635+12,011(xcp, —0,0004)] < 107

kr-monb . (E.2.1-1)

Tabnuua E.1 - PekomeHaoBaHHOE 3HaYeHme Ans My IR npu 00, 0,0004

KoHcTaHTalPekomeHgoBaHHoe 3HayeHne 1991 r.|EgmHnua
M IR 3,48349 10_3 Kr Kk K -1

E.2.2 MonsipHas Macca BOASHOMO napa, v

MonsipHyto Maccy BOASHOrO napa ¥ kak (hyHKLMIO OTHOCUTENbHOM BNAXHOCTY 7 1A TOUKN

pocChbl by , KOadh ouumMeHTa ycuneHus 7 N 0aBNieHnsa HacbllWeHHOro napa BiaxHoro sosayxa P

HaxoOsT No oopmyne

Polt) Pelly)
x = () flp, ) 55 = fip,g,) TR
j2 j2
, (E.2.2-1)

roe hr OTHOCUTEeNbHAA BNAaXHOCTb, BblpaXeHHas Kak 0oN4;

P _ paBneHue;

t - remnepartypa B rpagycax Lienbcus;

pw(ﬁj - JaBNleHNe HacCbIWeHHOro napa BnaxHoro so3nyxa,

& TO4Ka pocChbl.

E.2.2.1 [laBneHne HaCbIWEHHOr0 napa BAaxHoro so3ayxa Psv yaxonsT no doopmyne
0

Py =1 exp| AT #BT+C+

,MNa, (E.2.2-2)

roe 4, B | €y D - koHcTaHTbl ANs pacyeTa AaBNeHNs napa npy HachlLEHNN.
PekoMeHO0BaHHbIe 3HA4YEHUS| KOHCTaHT NpuBeAeHbl B Tabnuue E.2.

Tabnuua E.2 - PekoMeHa0BaHHble 3HayeHns koHeTanT 4, &, Ty D

KoHcTaHTalPekomeHgoBaHHoe 3HayeHne 1991 r.|EgmHnua
A 1,2378847 107 K2
B -1,9121316 107 k!
c 33,93711047 -

D -6,3431645 10° K

E.2.2.2 KoadhpuumeHT ycuneHms 7

Koadp cpmumeHT ycuneHus 7 aensetcs QPYHKUMEN TPEX KOHCTAHT (& | g ) 1 TemnepaTypsbl £
B rpagycax Llenbcusi. KoadppuumeHT HaxoasT no popmyne

Jmatfpra’ (E.2.2-3)



Tabnuua E.3 - PekoMeHA0BaHHbIe 3HAYEHUSI KOHCTaHT (& | B .7

KoHcTaHTa|PekomeHgoBaHHOe 3HaveHve 1991 r.|EanHuua

o 1,00062 -

£ 4,14 10 na™
Y 5,6 107 K™

E.2.3 Koadh pnUmMeHT cxumaemocTtn £

KoathouLmMeHT cXnMaemMocTn £ HaxoasT no popmyne

2
7= 1—% ag + ayftagt? + (b +hx, +log +egl)xe +p—2(d +ex2)
T

. (E.2.3-1)

Tabnuua E.4 - PekoMeH10BaHHbIe 3HaveHns koHcTanT &0, @1 @2 o B co o d &
KoHcTtaHTa|PekoMeHnoBaHHOe 3HavyeHne 1991 r.|EamHuua

=) 1,58123 10'6 K-Na -l

oy -2,9331 107 \na!

o3 1,1043 107° k™ na”
by 5,707 107 K-na™

by 2,051 10~ Ma !

q 1,9898 107 kna!

o 2,376 107 Ma ™

d 1,83 107 k? na
e -0,765 107 «? na™

E.3 MpubnuxeHHas coopmyna ans pacyeta NNOTHOCTM BO34yxa

Hanbonee To4HOI chopMy ol AN pacyeTta NNOTHOCTM Bo3ayxa siensetca goopmyna MKMB
(1981/91) no [39].

3 _
3HauyeHue NNoTHOCTU Bo3nyxa, Kr/m , BO Bpemda namepeHunm Mmoxet 6bITb BblYNCNEHO TakK>Xe no
npvbnuxeHHol popmyne

_ 034848 F - 0,009024 " (hr)- ™01
27315 +¢
, (E.3-1)

a

roe £ - atmoccepHoe aasnexue, M6ap nnw rfa;
hr _ OTHOCMTEnNbHas BNaXHOCTb, %;
¢t - TemMnepartypa okpyxatouero so3ayxa, °C.

Ecnn 900 m6ap < £ < 1100 m6ap, 15 °C£E < 25 °C n %7 £ 80%, To OTHOCUTENbHAS
HeonpeaeneHHoOCTb onpeneneHns NI0THOCTN BO3AyXa, BbluncneHHas no gopmyne (E.3-1), He

npesbiwaeT 2-1 0.

Lns rvpb knacca ToyHocTn E!1 nnoTHOCTb BO3Ayxa BCeraa onpenensoT Ha OCHoBe
COOTBETCTBYOWMUX M3MepeHuii. Ecnu nabopatopusi He pacnonaraet npnbopamu Ans
n3MepeHnsa napameTpoB OKpyXatolen cpelibl, TO 3Ha4eHve NNOTHOCTM BO3ayxa AonycKaeTcs
BbI4MCINTb MO OOpMYy e

Dy =0p EEp [_—p”gk]
o (E.3-2)

roe 07101325 Ma;

= 3 3
#0791 2kr/M” - HOpManbHas NAOTHOCTb BO3AyXa, KI/M™ ;



= 2
€7 9,81 m/c” - yckopeHMe cBO6OLHOrO NafeHns;

% - BbICOTA Ha/l YPOBHEM MOPS, M.

Mpu 3TOM HEOBXOAMMO 3HATh 3HAYEHME BLICOTI Hall YPOBHEM MOpPS # | rie pacnonoxeHa
nabopatopus.

Bubnwnorpagus
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MpunoxeHune OA

(pekoMeHayemoe)




MeTonnka noBepkm rupb

(HaCTOFILLlee OONOoNHUTENbHOE NPUNOoXeHNe, OCHOBaHHOE Ha BCEX NMONOXKEHNAX HACTOosSLWero
cTaHOoapTa, OTHOCALWMNXCA K NoBepKe rmpb, BBeeHO onsd y,D,OGCTBa nonb30BaHUA CTaHJJ,apTOM.)

JA.1 O6nacTtb NpUMeHeHus

HacTosiwee nprnnoxeHue pacnpocTpaHseTcs Ha rupu 1 Habopbl FrMpb MO HACTOAWEMY
CTaHOapTy, 8TaNOHHbIE FMPU N Habopbl aTanoHHbIX rpb o FOCT 8.021 , a TakXe Ha rMpu u
Habopbl r’Mpb, U3rOTOBNEHHBIE [0 BBELEHMUS B AECTBME HACTOSIWEro CTaHLapTa, U
aHanoruyHble NMNOPTHBIE, HAXOASLWMECS B 9KCMIyaTaummn 1 OTHOCAWMECS K cdpepe
rocyLapCTBEHHOr0 KOHTPONS U HAA30pa, M YCTaHaBIMBAET OCHOBHbIE METOAbI M CPEACTBA UX
NMOBEPKMW.

JA.2 TpeboBaHus 6esonacHocTu

Mpy NpoBeaeHNM NOBEPKU [OXKHBI BbITb COBNOAEHbI 06WMe NpaBmia TeXHUKKN 6e30nacHoOCTH
B cooTBeTCTBUM C TpeboaHuamu TOCT 12.2.003, a Takxe TpeboBaHust 6€30nacHOCTY 1 Mepbl
NpenoCTOPOXHOCTH, yKasaHHbIe B 3KCMyaTaumoHHOM AOKYMEHTaUMM Ha NPpUMEHSIEMble
cpencTsa NnoBepku.

JA.3 Onepauun n cpencrea noBepku

[A.3.1 Mpu npoBeaeHMI NEPBUYHO 1 NEPUONYECKON NOBEPOK AONXKHbI BbiTb BbIMNONHEHI
onepaumn 1 NpUMeHeHbl CpecTBa NOBEPKU, ykasaHHble B Tabnuue OA.1.

Tabnuua OA.1 - Onepau,vn/l, BbINO/THAEMbIE Npu NoBepke, OCHOBHbIE 1 BCNOMOraTebHble
cpencrtea nosepku

06s3aTeNbHOCTb
HaumeHoBaHne |HaumeHoBaHue OCHOBHOMO MK
npoBeAeHUs onepauum npu
onepauun BCMOMOraTtenbHOro cpeacTea noBepku
noeepke
NepBUYHOIN |MeproaNYeCcKoit
1 BHewHun .
BusyanbHbiii KOHTPOb Ha Ia
OCMOTp
2 Onpepenexve
a (tonbko |[da (Tonbko
wepoxoBaTtoctn [O6pa3subl wepoxosatocTu no FOCT 9378. B Ha ( o Ha ( o
BU3yanbHbIA|BU3YyanbHbI
MOBEPXHOCTU cooTeeTcTBUU C B.5 (NpnnoxeHne B)
KOHTPOSb) [KOHTPONb)
rvpb
Ila (Tonbko
3 Onpepenexve 0018 TYpb
NNOTHOCTM B cooTtBetcTBUM € B.7 (npunoxeHue B) Knacca Het
maTepuana rupb TOYHOCTH
El)
[a (Tonbko
4 Mposepka 018 rupb
MarHUTHOWN B cooTtsetcTBUM € B.6 (Mpunoxexue B) Knaccos Het
BOCMPUMMYMBOCTH TOouHOoCTU E
nF)
5 MNposepka
poBep - [la B cnyvae
ocTaTto4Hom B cooTtBeTcTBUM C B.6 (Mpunoxexue B) Ja
COMHEHMS
HamarHU4eHHOCTM
ST1anoHbl-konuu; paboymne atanoHbl (P3);
aTanoHHble rnpu 1a, 1, 2, 3, 4-ro paspsnos.;
KOMMapaTtopbl Macchl; TEPMOMETP C LIeHOM
nenexHvst He 6onee 0,1 °C npu nNoBepke rupb
6 Onpenenexue
P Ac knacca E! * He 6onee 0,2 °C npu noeepke
YCNOBHOW Macchbl la Ja
Db rvpb paspsina/knacca 1/E2 ;He 6onee 0,5 °C
p
npu NoBepke ocTanbHbIX rMpb; 6apoMeTp ¢
LeHow aeneHns He 6onee 1 mbap (rlMa);
ncuxpomeTp (TMrpoMeTp) C NOrpewWwHoOCTbIO He
6onee 5%

* 3pech 1 ganee aTanoHHble rmpm 1a-pa3p;u1a, BbiMNylleHHble 00 BBEAEHUS B OeNCTBME

HACTOosLWero craHgapTa, NpoBepsAT aHaIorM4yHo rmpsam Knacca ToO4HOCTH El.

JA.3.2 KomnapaTopbl Macchl, UICMoNb3yeMble LSl MOBEPKU FMpb, BbIOMPAOT B COOTBETCTBUM C
FOCT 8.021.

[A.3.3 Bce cpencrea nsmepeHuii, npyMeHsieMble Npy NoBepke, A0MXHbI UMETb OEACTBYOWMe



CBUAETENbCTBA O NOBEPKE, 32 UCKIIIOYEHMEM KOMMapaTopoBs Macchl. [1pu aTom cpeaHee
KkBagpaTtuyHoe otknoHeHne (CKO) komnapatopos 1 BECOB, NCMONb3yEMbIX MPU MOBEPKE rMpb B
pexume KoMnapunposaHus, LONXHO ObITb noaBeprHyTo CTaTUCTU4YECKOMY KOHTPOJIIO B
COOTBETCTBUWU C NPUNOXEeHNneEM D HacToslero ctraHoapTa.

[A.4 Ycnosus noBepkm

[A.4.1 Mpun npoBeaeHN NOBEPKM AONXHbI 6biTb COBNOAEHBI CNEayoWmMe YCIoBMUS

[A.4.1.1 MNomMeweHre oNs NOBEPKM 3TaNOHHBIX rvpb 1, 2, 3-ro pa3psaoB 1 rupb knaccos E1 | E

2 F1 [F2 ponxHo cocTosiTb U3 ABYX KOMHAT. B 04HOM KOMHAaTe NpoBOAAT NOLArOTOBKY FMpb K
roBepke 1 ocpopMeHne pe3ynbTaToB NOBEPKU, B APYroi (BeCoBOit) - onpeneneHme Maccel
rmpb.

[A.4.1.2 BecoBasi kOMHaTa AoNXHa O6biTb 060pyLoBaHa BUOPO3aWMTHEIMY OyHOAMEHTaMM
INs yCTAHOBKM KOMMapaTopoB Macchl. [lonyckaeTcs ANs yCTaHOBKU KOMMNapaTopoB MAccChl
ncnonb3oBaTb CTennaxwu, yCtaHoB/ieHHble Ha KpOHLIJTeI7IHaX, YKpenneHHbIX Ha KannuTtaibHbIX
CTeHax, n yCTOI7I‘-II/IBbI€ NPOYHble CTONbI.

JA.4.1.3 OonxHo 6biTb NCKNOYEHO OAHOCTOPOHHEE HAarpeBaHre rMpb 11 KOMNapaTopoB MACChI.
Bo3nyx B noMeleHur He LOMXEH COLepXaTb BPELHbIX MPUMECEN U ra30B, Bbi3bIBAOLMNX
KOppO3uto feTanei KomnapaTopos U rupb. CopepxaHue nbinv B BO3LYXE HE AONXHO
MPEBbIWATb YCTAHOBEHHbBIX CAHUTAPHbIX HOPM.

[A.4.1.4 Temnepatypa Bo34yxa B BECOBO KOMHATe fonxHa bbiTb 0T 18 °C no 27 °C.
N3MeHeHue 3HauyeHnin TemnepaTypbl BO34yxa 1 OTHOCUTE/bHOM BAXHOCTW B BECOBOW KOMHATE
LONXHO BbITb He Bonee 3HaYeHwWit, ykasaHHblx B Tabnuue C.1 (npunoxexue C).

JA.5 lNoarotoBka Kk nosepke

JA.5.1 MNepen npoBefeHEM NOBEPKM MOBEPXHOCTb MMPb LOMXHA ObITh OuMLiEHA B
cooTtBeTcTBUM C B.4 (npunoxeHue B).

[A.5.1.1 [ToBepxHOCTb 3TANOHHbIX rMpb 1, 2, 3-ro paspsno. u rmpb knaccos E1 ,E2 [ Fl [ F2
LoXHa BbITb MPOTEepTa 3aMILein UNK NONOTHAHOM candeTko, CMOYEHHON 3TUNOBbLIM
peKkTUdUKoBaHHbIM CNUPTOM. JJonyckaeTcsl NOBEPXHOCTb 3TANOHHBIX TMpb 2-ro, 3-ro paspsaos

n rupb knaccos Fl | F2 npotmpatb 3amwei unm nonoTHSAHOW candeTKoi, CMOYEHHOM
anctunnuposaHHoi Bogoii no TOCT 6709. OTanoHHble rupu 4-ro paspsana, rmpy Knaccos

TOo4HOCTM M1 [ M2 M3 1 ycnoBHble rMpyn 04MWAKT OT Mblfv KUCTOYKOM, WETKON NAn
npoTUpatoT candgeTkoi, CMOYEHHON HEHINHOM.

TvnoBoe BpeMs NPOCYLLKM r'pb NOCNE 04YMCTKM NpuBeeHo B Tabnuue B.1 (npunoxeHwne B).

JA.5.1.2 OunweHHble rmpuy Nocne NPOCYLWKX AOMXHbI NPOATY TEMMEPATYPHYIO cTabunusaumio B
BECOBOI KOMHaTe. BpeMsi TeMnepatypHoii ctabmunmsaumm LONXHO ObiTb HE MEHEE yKa3aHHOro
B Tabnuue B.2 (npunoxexwe B).

JA.5.1.3 1o npoBeLeHNS N3MEPEHUI MOBEPSEMYIO M 3TANOHHYIO FMpY NOMELLAT PALOM C
KOMMapaTopoM UM BHYTPM BUTPUHbBI KOMMapaTopa (Mpy ee Hannmumm) He MeHee Yem Ha 2 4.
JlonyckaeTcs Bo BpeMsi TeMnepaTtypHoit cTabunusaumm rupm cpasy nomewaTb psiLom ¢
KOMMapaTopoM U BHYTPU €ro BUTPUHBbI.

[A.6 NposeneHve nosepkn

I'Ipm noBepKe onpenensaoT 3Ha4yeHne YyCNoBHOM Macchbl rmpu.

YcnosHas Macca rupu ¢ (onpepeneHHas ¢ pacliMpeHHol HeonpeaeneHHocTbio U B
COOTBETCTBUM C 5.2) [ONXHA YO0BNETBOPATL HepaBeHCTBY (5.3-1) HacToawero ctaHaapra.

Ecnun nnotHoCTb Bo3agyxa Pa BO BPEMS USMEPEHUI OT/INYAETCHA OT HOPMabHOM NNOTHOCTU

Pn =

3
BO34yXxa 1,2kr/M~ 6onee 4em Ha 10%, TO NpW NOBEPKE ONPEaENSOT 3HA4YEHNE MacChl

TMpU # | a 3HAaYeHMe YCNOBHOM MaCChl rMpy ™8 BBIYNCNSIOT U3 3HAYEHNS MaCcChl Tpy # .

YcnosHas Macca rupy ¢ 1 macca rupu #* ¢ ghakTUYeCKOM NNOTHOCTBIO ¥ CBSI3aHbl MexXy
co00W COOTHOLWEHNEM

- k2
o

—t
0,99985

e



JA.6.1 BHewHwnn ocmoTp

[A.6.1.1 Mpu BHewHeM 0CMOTPE AONXKHO ObITb YCTAHOB/IEHO COOTBETCTBUE CNedyHOLMM
TpeboBaHUsM:

- bopMa, MapKMpoBKa, KOMMNEKTHOCTb 1 COCTaB Habopa rmpb AOMXHbI COOTBETCTBOBATh
TpeboBaHUAM HACTOSIWEro CTaHAaPTa;

- Ka4yeCcTBO (PYTNSPOB LOMIXHO COOTBETCTBOBATL TPEBOBAHUSAM HACTOSIWErO CTAHAAPTa;
- HA MOBEPXHOCTM NMHLETOB HE [0/XHO ObiTh OCTPbIX KPOMOK, LiIaparnvH 1 3ayCEeHLEB;

- HA MOBEPXHOCTM rMpb HE OONXHO BblTb TPELWH, CKOOB, CNeA0B KOPPo3nuu, 3a60ouH, LapanvH,
NATEH.

JA.6.2 OnpeneneHve WepoxoBaToCTy NOBEPXHOCTU FMPb

LepoxoBaToCTb NOBEPXHOCTU FMPb OMPEAENsoT NyTeEM CPaBHEHUS ¢ 06pasuamu
LWepoxoBaToCcTM B COOTBETCTBUM € B.5 (npunoxeHue B).

LlepoxoBaToCTb MOBEPXHOCTU MMPb AO/XHA COOTBETCTBOBATb TPeOOBaHMUSIM HACTOSIETO
cTaHpapra.

MpumeyaHwve - JonyckalTcs Apyrue MeToobl HepaspyLlatowero KOHTPONS.

[A.6.3 OnpeneneHve NNOTHOCTW MaTepmana rupb

OnpeaeneHve NNOTHOCTM Matepuana rmpb NPOBOAAT B COOTBETCTBUM C B.7 (MpunoxeHue B).
MnoTHOCTb mMaTtepunana rmpb ooNn>XHa COOTBETCTBOBATb Tpe6osavaM HacToslWero craHgapTa.
[A.6.4 lposepka MarHMTHOR BOCMIPUNMHYNBOCTH

MpoBepKy MarHMTHOM BOCMPUMMYNBOCTU rMPb NPOBOAAT ANS rvpb knaccos E n F npu
NnepBUYHON NoBEPKE B COOTBETCTBUM C B.6 (MpunoxeHue B).

MarHuTHas BOCMIPUUMYMBOCTb MMPb A0MXHA COOTBETCTBOBATb TPEBOBAHMSIM HACTOSILErO
cTaHpapTa.

JA.6.5 NpoBepka 0CTaTO4YHOM HAMarHUYEHHOCTH

lMpoBepKy 0CTaTOYHOW HAMar HUYEHHOCTU FMpPb NPOBOAAT NPU NEPBUYHON NOBEPKE B
cooTBeTCTBUM C B.6 (NnpunoxeHue).

Mpwv nepuoamnyeckoli NnoBepke NPOBEPKY OCTATOYHON HaMarHMYEHHOCTY M'pPb MPOBOASIT TONBKO
B CNyYae COMHEHMUS.

OcTartoyHast HaMarHUYEeHHOCTb MMpb A0/XHA COOTBETCTBOBATb TPe6oBaHMAM HACTOSWEro
cTaHpapTa.

[A.6.6 OnpeneneHne Macchl rmpb

[A.6.6.1 Onpenenexne maccol rvmpb Npy NoBepke NPOBOASAT CANYEHNEM C NMOMOLLbIO
Komnapartopa. [1pn 3ToM NPMMEHSAIOT OANH N3 METOLOB TOYHOIrO B3BELWMBAHWS:

- MeToA ABOWHOro B3BewmnBaHms (metog ITaycca);
- MeTonbl 3amelenns: meton [.M.Menneneesa; meton Bopaa (B3BewmnBaHve Ha OOHOM Nieye).

Mpu npumeHeHnn meToaa Bopaa BbINOMAHAOT CAMYEHMS NO LUMKNAaM B3BEWWNBAHNS (CIMYEHUS):
ABBA (A - obpasuoBas rups, B - nosepsemas rups unu cymma noBepsieMbix rvpb npu

kanubpoeke Habopa), ABA n mogudpvkaumm ABABA ..., AB1 ..B* A

Uwnkn ABBA:
Ap—Bp—By —Ag—Ap—Bp—Bp —App—..— Ay — By, — By —Ag,,
1 wkn 2 umxn -7 LMEN

roe # - 4ucno LMKIOB B3BEWMBAHNS.

Llnkn ABA:



Ay —Bu—An—~Anp—Bn—An—.. — Ajp—Ba— Ao,

1 ymen 2 uwkn M= LHKN

roe # - 4ucno LMKIOB B3BEWUBAHNS.

Linkn ABABA:
An—Bu—Ay —Bp—An—.. — Az — By — Ay,
1 umen R {(n—1)- uwkn S
2 upkn N-A umkn

roe # - 4ucno LMKIOB B3BEWWBAHUS.

Mpwv “cnonb3oBaHWK NO60ro U3 NPYBEAEHHBIX Bbille LIMK/IOB B3BEWBAHUS MPOMEXYTKM
BPEMEHMN MeX Iy HarpyXXeH1sMu komnaparopa A0/MXHbl 6biTb BCerna 0AnHaKkoBLIMM,
TapupoBaHue 1 orKcaumio nokasaHuin peKoMeHayeTcs NPoBOANTL Yepes 04MHAKOBOE BpeMmst
nocne crabununsaumm nokasaHuii.

Ins NONy4YeHna TOYHbIX pe3yNbTaToOB N3MEPEHNA peKoMeHaoyeTCsA NPOBOANTb B Ppa3Hble OHWN.

MeToAabl TOYHOr O B3BELLMBAHWS NPUBEAEHbI B NpuaoxeHun 6.

[1A.6.6.2 OnpeneneHne Macchl rMpb knacca ToyHocTn EL *

* AHanormyHo npoBOOAT NOBEPKY o6pa3uosb|x rmpb 1a-pa3p9u1a, BbiNyLWEeHHbIX 0O BBEAEHUNA B
OencTBMe HacTosWwero ctaHgapra.

[A.6.6.2.1 Maccy rupb knacca ToyHocTv EL1 HoMuHanbHol Maccoi 1 kr onpeaensioTt
CNNYEHNEM C 3TaNIOHOM-Konmel nnm ¢ PO eamHnLpl Macchl.

CnuyeHve nposoasit MeTonoM Maycca unm metonom bopaa, BeinonHsas Tpu (unu 6onee) umkna
cnnyeHuii ABBA, nsitb (unu 6onee) umknos ABA. 3a pesynbTat U3MepeHuit npuHuMaoT
cpefHee apuMeTNYecKoe 3Ha4YeHe U3 pesynbTaToB N3MEPEHUN.

MpuMepbl onpeaeneHns maccobl rmpb MeTonom ITaycca v metonom bopaa npreeneHbl B
npunoxeHun OB.

[A.6.6.2.2 Maccy rvpb KpaTHbIX U LONbHbIX €AMHNL, KuiorpamMma knacca E! onpepensior
CNMYEHNEM UK NoaekanHon kannbposkoi Habopa no PO eguHuubl Macchl. [pu aToM Macey
rMpb HOMMHANBHOM MacCoi MeHee 1 T onpefenstoT TONbKO NoAeKaaHoN kannbposkoin Habopa.

CnuyeHve npoBoasit MeTonoM Maycca unm metonom bopaa, BeinonHsas Tpu (nu 6onee) LMKIoB
cnnyeHunii ABBA, naTb (unun 6onee) umknos ABA. 3a pesynbTat U3MepeHni NnpuHUMaioT
cpeLHee apuMeTnYecKoe 3Ha4YeHe U3 pesynbTaToB N3MepPeHUn.

MopekanHyo kannbposky Habopa BLINOMHAKOT B MOCNEA0BATEbHOCTU: C 9TaNOHHOM rupeit (A)
CNMYaoT COOTBETCTBYIOLLYIO MO Macce cyMMy rupb (B) noBepsiemoro Habopa. 3atem
nocnenoBaTelbHO KaxXayto rvpto noBepsieMoro Habopa cnmyatoT ¢ CyMMOM rupb
COOTBETCTBYIOWEN HOMUHABHON MacChl 3TOro e Habopa.

Kannbposky Habopa npoBoaaT oauH pas (v 6onee). CnnyeHne kaxaow rupu Habopa ¢
COOTBETCTBYIOLWEN N0 Macce CyMMON rmpb NpoBoAsAT meTodom ["aycca nnm metogom Bopaa,
BbINONHSASA Tpy (Mnn 6onee) umkna cnmueHnin ABBA, natb (unu 6onee) unknos ABA.

Mo NoNy4YeHHbIM NPY CAMYEHUN pe3yibTaTam N3MepPeHUil PacCHMTLIBAIOT MAcCy KaXaom rupu
Habopa. 3a peaynbTaT U3MEPEHU MPUHUMAIOT CPeaHee apuMeTMYEeCKoe 3HaueHne 3
pe3yNbTaToB U3MEPEHWIA.

MocnenoBaTenbHOCTH BLIMOMHEHWIA onepaLwmii Npy noLekaaHo kanmbéposke HabBopOoB K
BblYMCNEHME MACChl F'MPb LN HABOPOB PA3NNYHOIro COCTaBa NPOBOASAT B COOTBETCTBUN C
npunoxeHvem AI. Mpumep onpeaeneHns Macchl rMpb NOCPeACcTBOM Kanmbposky Habopa
npuseneH B npunoxerHun [B.

[A.6.6.3 OnpegeneHne Macchl 3TanOHHbIX rMpb 1-ro paspsaa u rupb Knacca ToyHocTm E 2

Maccy aTanoHHbIX rvpb 1-ro paspsifia v rupb knacca E 2 onpenenstot nocpeiCTBOM CNNYEHUS
unu nogekanHoi kanubposku Habopa (B cooTBeTcTBMM ¢ [JA.6.6.2.2).



Kaxnpoe cnuyeHune npoBoosat Mmetonom [Taycca He MeHee AByx pas; meTonom bopaa, BbinonHss
He MeHee [ByX LIMKIO0B Npu ucnonb3osaHnm cxembl ABBA 1 He MeHee Tpex LumKIoB npu
ncnonb3osaHum cxemol ABA.

3a pe3ynbTart VI3MepeHVII7I NPUHMMAIOT cpefHee apudMeTmyeckoe 3Ha4yeHne n3 peaynbTaTtos
BbIMOJTHEHHbIX V|3mepeHvu7|.

[A.6.6.4 OnpeneneHne Macchl 3TaNOHHbIX TMPb 2-r0 paspsna v rvpb Kknacca ToyHocTu Fl

Maccy aTanoHHbIX rpb 2-ro paspsga u rupb knacca touHoctn F1 onpenensiot nocpencTBom
kanubposku Habopa (B cooTBeTCTBUU C [JA.6.6.2.2) NN CNYEHUEM C STANOHHBLIMU FMPSAMU 1-r0
paspsna.

Kaxnpoe cnuyenue BoinonHAOT MeTonom [Maycca He meHee AByx pas, meTonom bopaa,
BbINOJIHAS HE MEHEE ABYX LMKJIOB Npu ncnonb3osaHuy cxem ABBA, ABA n He meHee Tpex
LMKNOB Npu ncnonb3osaHum cxembl ABABA.

3a pes3ynbTaTt N3MepeHnin NpUHNMaloT cpefHee apndpMeTn4eckoe 3Ha4YeHe 13 pesynbTaTos
BbIMOHEHHbIX N3MEPEHNIA.

[A.6.6.5 OnpeneneHne Maccol 3TaNOHHbIX TMpb 3-ro paspsaa u rmpb Knacca ToyHocTun F2

[A.6.6.5.1 Maccy aTanoHHbIX rMpb 3-ro paspsifa v rupb knacca ToyHocTu F 2 onpenensior
CNNYEHNEM C 3TANOHHBLIMMN FTMPAMU 2-T0 paspsaa.

Kaxpoe cnuyeHve npoBoAsiT OLHUM U3 METOAOB 3aMELLEHNs, BbINOHAS 0auH (unn bonee)
LIMKN N3MEepEeHni.

[A.6.6.5.2 [Nocne onpeneneHns Macchl 3TanOHHbIX rMpb 3-ro paspsha u rmpb Knacca TOYHOCTH

F2 metonom [.M.MeHaeneesa He06X0AMMO NMPOBECTU KOHTPOJIbHbBIE CAIMYEHNSI, KOTOPbIE
o6Hapy>xaT BO3MOXHble OWnbKy n3mepeHust. [Ins aToro oTAENbHYIO FMpo U3 MOBEPSIEMOr0
Habopa CnmMyatoT ¢ HECKONBbKUMI FMPSIMK U3 3TOrO XXe Habopa, COOTBETCTBYOWMMM MO
HOMUHaNbHOM Macce aToi OTAEeNbHON rvpe. OnpeaeneHne Macchl F’MpW NPOBOAAT OOHUM 13
MEeToO0B TOYHOIo B3BeWwWnBaHMA. B KOHTPO/IbHOM CNnn4YeHnn OO0NIXHbl y4acTBOBaATb BCE rnpu
rnoeepsieMoro Habopa.

PacxoxneHve mexay OTKNOHEHNEM 3HAYEHMS MacChbl MOBEPSIEMON P OT HOMUHANIbHOIO
3HaYeHWs, NONYYeHHbIM Npy onpeaeneHun maccol Metogom I.M.MeHoeneesa v npu
KOHTPO/IbHOM B3BeEWMBaHUN, HEe OO/TXHO NpeBbiWaTb 3HaA4YeHUs pacumpeHHon
HeonpeaeneHHOCTU Macchl rnpu.

[A.6.6.6 OnpeneneHne Macchl 3TanOHHbIX FUpb 4-ro paspsiaa v rupb knaccos M1, M2 | M3

JA.6.6.6.1 Maccy aTanoHHbIX rupb 4-ro paspsga v rupb Knaccos ToyHocTn M1 onpenensiot
CNNYEHNEM C 3TANIOHHBbIMK FMpsiMmn 3-ro paspsaa.

Maccy rvpb knaccos ToyHocTM M2 u M3 onpenensioT CnMYeHeM C 3TanoHHLIMU FpSaMK 4-ro
paspsaa.

Kaxpoe cnuyeHve npoBoAsiT OLHUM U3 METOAOB 3aMELLEHNs, BbINOHAS 0auH (unn bonee)
LMK N3MEPEHWIA.

|_|pl/l NoBepKe rvpb yCTaHaBANBAIOT, HAXOAUTCS /I OTKNIOHEHWE 3HAYEHNS YCNOBHOW MaccChl
rMpn oT HOMMHANbHOI0 3HAa4YeHUs B OONYyCKaeMblX npenenax.

Ecnn 0TKNoHeHWe 3HaYeHVsi yCNOBHOW MaccChl F'Mpy OT HOMUHANBHOIO 3HAYEHWS MPEBbIWAaeT
JornyckaeMmble npefenbl, To rupw 6pakyioT.

I'Ipm noBepkKe 3Ta/IOHHbIX TMPb 4-ro paspsna oonyckaeTcs Oonpenensatb 3Ha4yeHme yCcrnoBHom
MaccChbl rMpb.

[A.6.6.6.2 OnpeneneHne 0TKNOHEHNUS 3HAYEHUS! YCTOBHOW Macchl FMpyY OT HOMUHANIbHOTO
3HaYeHUs NpU UCMONb30BaHUM MEXAHNYECKOr0 KoMnapaTopa NpoBoAsT cnelyowmum obpasom:
Ha Npasyto YalwKy NOMeLaT COOTBETCTBYIOWYIO 3TANOHHYIO FMPIO U ypaBHOBELWMBAIOT ee
Tapown, NOMeLaeMon Ha NeBYIO YallKy, a 3aTEM 3TaJIOHHYIO FMPIO CHUMAIOT C NPaBoi Yawkn u
BMECTO Hee MNoMeLLatoT NoBepsemyto rupio. Ecnm nosepsemas rmps okaxeTtcs nerye aTanoHHOM
rpv NOBEpPKE rMpb, TO K Hel cneayeT fobaBmTb rvpto, Mo Macce paBHYo [0MYCKaeMoMy
OTKJIOHEHMIO OT HOMMHAIIBHOW MacChbl MOBEPSAEMON rMpw, - TMPIO-Aonyck. [pyn 3ToM KOPOMBICTO
OO/IXHO BO3BPATUTLCA K Ha4a/ilbHOMY NONOXEHUIO paBHOBECUSA NN CMECTUTLCA OT HEro B
NPOTMBOMONOXHYIO CTOPOHY. ECnu noBepsiemas rups okaxeTtcs TaXenee aTanoHHOW, TO rmpio-



JOMyCcK NOMEeLWAoT Ha NeBYIO YawKy (k Tape). [Npn aTom KOPOMbICNIO KoMNaparopa LOXHO
BO3BPATUTLCS K HA4aIbHOMY MO0XEHUIO PABHOBECKS UM CMECTUTLCS OT HEro B
NPOTUBOMOIOXHYH CTOPOHY.

MpumeyaHwue - Mpun noBepke rvpb knacca M! HoMuHanbHoOM Maccoi 20 kr B coopme
napannenenvnena v rupb HoMMHanbHo maccoi ot 50 go 5000 kr, BbiNycKaeMblX 13
NpPOV3BOLCTBA U NMOC/E PEMOHTA, MMPIO-A0NYCcK A06aBNSIOT TONBKO HA NEBYIO YalKy (K Tape),
Tak Kak [onycTMbl OTKNOHEHUS OT HOMUHANIbHOWM Macchbl TONIbKO CO 3HAKOM MJItOC.

JA.7 ObpaboTka pesynbTaToB U3MepeHui

JA.7.1 BoluicneHne 3HaYeHUs YCIIOBHON MACChl MOBEPSIEMON rpu

3HaueHue YCNIoBHOM Macchl it noBepseMoit rmpy Haxo4sT C y4eTOM NonpaBkv Ha AefcTBre
BbITa/KMBAlOLWEN Cunbl BO3ayxa no dopmyne

oy = Mgy + Lo (0A7.1-1)
roe
‘1 n
Loy = =3 L
o= (0A.7.1-2)

1 1
Loy = Ay + Oy = Ay o (pgy — o) ___]
&y O

, (0A.7.1-3)

1 1
Cy =lpg P} ———
ro P} (OA.7.1-4)

nnn

Lamgyy = Aly + oy — o)V — V)
(IA.7.1-5)

TakuM 06pa3oM, 3HaueHne ~tt noBepsieMON FMpM C y4eTOM NoMpPaBkiy Ha AeicTBre

BbITANKMBAIOWE UMbl BO3AyXa Haxo4sT (Mpu ucnonbaoeaHy “t u Px ) no dhopmyne

1|2 1 1
By = Ry ¥ — | ZAL img {0y —og)| —— —

2 |i=1 Mt Py
(OA.7.1-6)
i 7
VAW HaxoosT (Mpu mcnonb3osaHum “t n "t ) no doopmyne

1[n
Pl =W T ; A (g —ophy - Vr)]
i=l

(IA.7.1-7)

OA.7.1.2* Ecnu 3HaueHms Pt u °t uau £ " % He N3BECTHbI, TO OENCTBYIOT MO O4HOMY U3
crnefywmx BapUaHToB:

- 3Ha4YeHuna VT n Vt onpenensarT MeTogoM rmapocTaTnyeckoro B3eelnBaHnA;

- 3HayeHus Pt n Pt peiBupatoT 13 Tabnubl B.7 (NpunoxeHue B) npu yCnoeum, 4To U3BECTEH
marepuan, n3 KOToporo N3roToBEHbI FTMPW, UK 3anpalnealoT y U3roToBUTENS;

3 3
- UICMONb3YIOT 3HaYeHMe NNOTHOCTU MaTepuana, pasHoe 8,0-10° kr/M™ (ganee cnepyert yyecTb
OA.7.2.9).

JA.7.1.3 MNonpasky Ha AeicTBME BbITaNnkMBatoLen CUbl BO3ayxa Per G Jonyckaetcs He
y4nThiBaTb:



[A.7.1.3.1 Ecnu BbINONHEHO HEPABEHCTBO

1 1Y 1w
(oa o0l ———|| ¢ z—
propr)l 3 (0A7.1-8)
N BbINOJIHEHO HEpPaBEHCTBO
U
[Goa —op) K —
: RS (0A.7.1-9)

3
JA.7.1.3.2 Ecnu npu pacyetax UCNONb3YIOT 3HAYEHUE NNOTHOCTY MaTtepuana, pasHoe 8,0-10

KrM® (nanee cnepyert yyecTb [A.7.2.9).

[A.7.1.3.3 Onsa rupb knacca E1 HomuHanbHo maccoi oT 1 Mr o 2 r; knacca E 2 HomnHanbHowm
maccoit ot 1 Mr oo 100 mr; knacca F! HomnHanbHo maccoiri ot 1 Mr oo 5 r; knacca F 2
HOMUWHanbHol Mmaccoi oT 1 Mr no 10 r n ons Bcex rupb knacca M1 nonpasky Ha felicTBre

L

BbITANKNBAOWEN CUNbI Bo3nyxa ! [OoMycKaeTCs He yunTbiBaThb.

[A.7.1.4 3HayeHmne yCroBHOI Macchl tt noBepsieMoit rupu 6e3 yyeTa nonpasku Ha aeiicTBre
BbITANKMBAOLWER CUSbl BO3AYXa HAXOAAT No dhopmyne
Mg = Mg t+ :ﬁm =, +—[
(OA.7.1-10)
[A.7.2 OnpepeneHne HeornpeaeneHHOCTN 3HaYeHNs YCNOBHOW Macchl Npu KannbpoBke rpb

HenocpenCTBEHHbIM CNU4YEeHNEM

[A.7.2.1 CTannapTHYIO HeonpeaeneHHOCTb NpoLecca B3BeLWnBaHNS e (L011:) (oueHka no Tuny
A) BbluMCNAOT NO chopmyne

s(Amy)

iy (B ) =
fn (0A.7.2-13)*

roe
maccol (CKO komnapatopa).

- CKO pe3ynbTaToB e AUHNYHBIX U3MEPEHNIA Ha KoMMnapaTope

[A.7.2.2 CTaHoapTHYIO HEONPEAENEHHOCTb MACcChl 3TANOHHOM (3TaNOHHOM) rypK Uty )
(oueHka no Tuny B) paccunTtbiBaloT No oopmyne

o

u(mcr) = [_

2
a ] + Hiist (mcr)

(OA.7.2-11)

MprmeyaHwue - B pacyetax ncnonb3yloT MakcMManbHoe foMnyckaemoe 3HadeHmne

HECTabUNbHOCTU (MBMEHEHME MACChl) STanoHoB “inst (P72 ) UN1 3HaYeHne HecTabunbHOCTH,

Nony4yeHHOE B pe3ynbTate HECKOIbKMNX NMOBEPOK.

Mpu onpeneneHun 3Ha4eHNs yCNOBHOM Macchl rmpu LonyckaeTcs UCNo/b30BaHNe A0 Tpex

STanoHHbIX rpb, Toraa *er) suiuncnsior no dpopmyne

wlpg ) = 2 (i)
i (OA.7.2-12)

[A.7.2.3 CTanoapTHyIO HeonpeaeneHHoOCTb onpeaeneHns Nonpaskn Ha JencTene

BbITANKNBAOLWEN CU/bl BO3AYXa ¥p (npw ucnonb3oBaHmu Pty Pr ) BBIYMCNSAOT (OUeHKa no Tuny
B) no dhopmyne

2 _ 2
= [m #1220, )] (o, o)1 [ 21 cﬁ‘)-[miﬁal_j;]u o

104 oy Fr
(0A.7.2-14)



¥ Vt)

WNKW BbIYMCASIOT (MPY NCMNONb30BaHNN no coopmyne

“a T80

b = J(Vt —12u(0g) + (o —m)"*[uz(m—[lwﬂlu%m

. (IA.7.2-15)

OA7.231Ecnn s ~P0 10 ¥ gpiyncnsioT no dhopmyne

ub=\/[m L )]
Pl (0A.7.2-16)

nnu no goopmyne

uy = A/ 'Vr)zuz(ﬂa) . (OA.7.2-17)

OA.7.232Ecnn ?al = Fa 10 ¥b ghiyucnsioT no cpopmyne

2 2 2
ub=\{[m C"; o0 coa)] +[mcrcoa—pn)]2[” G2 Cﬁr)]

¢ I a

(0A.7.2-18)

nnu no goopmyne

wy = |~V 62 (040 + (g - 002 [ 20) -2 )
(0A.7.2-19)

OA.7.233Ecnn “sl = P01 10 ¥b BhiyucnsioT no cpopmyne

2 2 2
ub:\,[m e w] ﬂ%@a_pn)]z[u o), cir)]

'Dt not g T
(0A.7.2-20)

Unu no cpopmyne

wy = 0 V)2 00+ (4 —00) [ W) + 2 )
(OA.7.2-21)

[OA.7.2.4 CtaHOapTHYIO HEONPELENEHHOCTb ONpeneneHns NI0THOCTY BO3ayxa uips)
BbluMcnsoT B cooTBeTcTBum ¢ C.6.3.4-C.6.3.6 (npmnoxeHme C).

[A.7.2.5 CTaHOapTHyt0 HeonpeaeneHHOCTb onpeaeneHns o6 bema NoBepseMoi rmpu u(%)

(oueHka no Tmny B) BbiuMCASAIOT MO hopmyne

V(o)
A (OA.7.2-22)

uiby) =

[A.7.2.6 CTaHpapTHas HeonpeneneHHoCTb BecoB bt (oueHka no Tuny B)
IA.7.2.6.1 HeonpeneneHHocTb, 06yCNOBNEHHAS YyBCTBUTENBHOCTbIO BECOB

Ecnu Becbl IOCTUPYIOT C UCNONTb30BaAHNEM TUPU (I/II'IVI FVIpb) onsa onpegeneHnsa

UYBCTBUTENBHOCTH Maccoit s 1 co cTanaapTHOi HeonpenenenHocTbio ) | cocrasnsiowyio
HEOnpe e NEHHOCTH, 06YCNOBNEHHYIO YyBCTBUTENLHOCTbIO, HAXOAST MO hOPMy e

o )Q[H Gr) u%MSJ]
ms

2
, (0A.7.2-23)

roe Ms - UBMEHEHWeE rnoKasaHuii BECOB, o6ycnosneHHoe ncnonb3oBaHMEM rpu Ans
onpeneneHuns 4yBCTBUTENbHOCTI;

4(8s) eonpenenentocts £s ;



¢ -cpenHee 3Ha4YeHne pa3HOCTN Macc CnnyaemblX rmpb.

[A.7.2.6.2 HeonpeneneHHoCcTb, 06yCnoBneHHas paspelleHmemM agucnnest LMgppoBbIX BECOB

[lnsi BECOB C LIMPOBLIM OTCHETHBIM YCTPONCTBOM C AeNCTBUTENbHBIM UHTEPBANOM WKanbl &
HeonpeneneHHOCTb, 06YCNOBNEHHYIO pa3pelleHneM, HaxoaAT No PopMyne

243
w-[22)2
: [ﬁ] . (DA.7.2-24)

[A.7.2.6.3 CyMMapHyIo CTaHIapTHYI0 HEONPEeAeNeHHOCTb N3MepeHnii Ha koMnapaTtope “ba
HaxopaT rno doopmyne

_ 2 2
pa T ¥ g ([IA.7.2-25)

[A.7.2.7 CymmapHyto CTaHAapTHYO HeonpeneneHHoCTb onpeaeneHns 3Ha4yeHuns yCrnoBHOM
Macchbl rMpb HaxopAT No dpopmyne

o (mer) = ey (Bomg) + ) +26f 2y
(OA.7.2-26)
. 1[U<mct:l]
R fahoidc:i s
DA.7.2.7.1 Ecnn HepaBseHcTBa (JA.7.1-8) n (OA.7.1-9) BbINONHEHbI 1 NP 3TOM 3 2 ,

it

10 npy pacuete © Pet) 5 hopmyne (A.7.2-26) ¥b He yunTiBaIOT.

0A.7.2.7.2 Takxe “t B dpopmyne ([A.7.2-26) He yunTbIBAIOT Npu kannbposke rupb knacca M1 .

JA.7.2.8 PaclumpeHHyto HeonpeaeneHHoCTb U ey ) onpeneneHns saHa4yeHnsa yCcnoBHOM Maccehbl
rYpb Npu 0OBepUTENbHOM BeposiTHOCTU 0,95 Haxonsat no oopmyne

Ul ) = usg (mey ) (0A.7.2-27)

3
[A.7.2.9 Ecnm npu pacyetax UCMONb3YIOT 3HaYeHne NN10THOCTU MaTepuana, pasHoe 8,0-10

krim® , TO 3HAYEHE YCNOBHO Macchl "t MoBepsieMoit rupu HaxoasT 6e3 yyeTa Nonpasku Ha
LelicTBMe BbiTankmearwe cunbl Bo3ayxa no gopmyne (OA.7.1-10). Mpn aTOM Hey4YTEHHOE
3Ha4eHne nonpaskn Ha ﬂGI?ICTBI/IG BbITaHKMBaPOU.leIZ Cunbl BO34yXa MOXeT HaxoauTbCs C
00MHaKOBOI BEPOSATHOCTbIO B AManasoHe

or *lee ~o)F: ~U] o ~[(eq ~p0); ~ 7]

nnn

1 1 1 1
bl bt
oT Pt Oy 1o £ Oy .

U

B aTom cnyyae #ct) MmoxeT GbiTb BBIYMCNEHO MO hopmyne

Uy ) = kJuQ(mcrh g (P ) + iy +%[(pa o) — 1))
, (0A.7.2-28)

roe Vi s Vr - 3Ha4yeHns 06 bemMoB NOBEPSAEMON M 3TANIOHHOW rMpb B COOTBETCTBUN C Tabnuuein 5
nwnn cBMOeTensCTBOM 0O noeepke, Npn KoOTopbIX pa3HOCTb (Vi - VI ) MOXeT OoCTuratb

MakCuMaibHOro 3Ha4eHus;

UM MOXeT ObITb BEIYMCIEHO MO oOopMy e

2
U(mCt) =k uz(mf!r) +u\2¥(E) +u€a +%lm3r@a _-ODJ[L'_L'”

Pt Py
, (0A.7.2-29)



roe 7t |, Pr - 3HaYeHNs NNOTHOCTEI marepuasna nosepsieMomn 1 3TanoHHON r'pb B COOTBETCTBUN
¢ Tabnvueri 5 umnu cBuLEeTEILCTBOM O MOBEPKE, COOTBETCTBEHHO, NMPU KOTOPbIX PA3HOCTb

1 1

Pt Pr ] MoxeT mocTuraTbh MakcUManbHOro 3HaYeHUs.
MpuMesaHue - Kak npasumo, ecnv cpeacTaa 1 YCNoBWS MOBEPKM COOTBETCTBYIOT TpeBoBaHNsaM

HaCcTOSWero CTaHAapTa, 3Ha4YeEHNE PaclPeHHO HeonpeaeneHHOCTH Ulret) e npesbiwaeT

3HaYeHWI, YCTaHOBNEHHbIX HACTOAWMM CTaHAapTOM. B 9TOM cnyyae B cBnoeTenscTee o
noeepke rupb knaccos F n M gonyckaeTcs ykasbiBaTb pacluMpeHHY HEONpeneNeHHOCTb B
cooTBeTCcTBMM C 5.2.

JA.7.2.10 3HayeHne paclwmpeHHo HeonpeaeneHHoCTH Ly onpeneneHns ycnoBHom Macchl
rmpb Npyv 0OBEPUTENbHON BEPOATHOCTY 0,95 He O0NXHO NpeBbIWaTh 3HAYEHNA,
yCTaHOBNEHHbIX HACTOAWMM cTaHaapTom (5.2).

OA.7.2.11 lNo pe3ynbTatam u3MepeHnin COCTaBNAIOT OTUYET O HEONPEAENEHHOCTN 3HAYEHMS
YCNOBHOW Macchl rmpb.

[A.8 OdpopmneHne pesynbTatos noaemeD

1 oo
'B Poccwiickoin denepauum - B COOTBETCTBUM C Npasunamm no metponorum [1].

JA.8.1 MonoxuTtenbHble pesynbTaTbl NOBEPKW 3TaNOHHbIX rupb 1, 2, 3-ro paspsa0B 1 rmpb

knaccoBE! ,E2 ,F! ,F2 ochopmnsitoT:
- MpW BbiNycKe 13 NPON3BOACTBA rMpb knaccos EL | E2 - Bbigayeii cBuaeTenbcTea o noBepke;

- Mpw BbIMycke 13 NPOU3BOACTBA rMpb KNaccoB TouHocTu F1 | F2 - 3anucbio B nacnopte
NpeanpuUaTUS-M3roTOBUTENS, YyAOCTOBEPEHHON NOBEPUTENEM;

- IOCNe PEMOHTA 1 NMPU NEPUOANYECKON NMOBEPKE - BblAAYEN CBUOETENbCTBA O MOBEPKE.

OTanoHHble rmpu 3-ro paspsaa v rupuv knacca F2 ¢ noaroHo4Hon nonocTbio NOCAE Bbinycka 13
NpOV3BOLCTBA Nognexar KnenMeHuio. lNosepmtenbHoe KNenMo HAHOCAT Ha YNNOTHUTENbHbIN
LMCK NOAroHOYHOM nonocTu. [ns rupb 63 NoAroHOYHbIX MONOCTEN NOBEPUTENBHOE KNENMO
LLONXHO ObITb HAHECEHO Ha MX OCHOBaHWE UMK Ha CPYTASIP, B KOTOPOM XPaHSATCS rMpw.

B cBmoetenbcTee 0 noBepke Onsa rmpb Kknacca El kak MUHUMYM, OONXKHbI 6bITb npmeeneHbl

HOMWHANbHOE 3HAYEHNE MaCChl, @ TAKXe 3HAYEHMS: YCNOBHOM MacChl "¢, paclMpeHHoM

HeonpeneneHHocTn U | kosdbdbuumenTa pacumpenus £ | NNOTHOCTY MM 06bema ans Kaxaoi
rupu. Kpome 10ro, A0NXHO 6bITb 0TPaXXeHO, Bbina v NAOTHOCTb (MNV 06 beM) N3MepeHa Unn
oueHeHa.

B cBuaeTenbcTBe 0 NoBepke AN rmpb knacca To4HocTU E2 | kak MUHUMYM, AONIXHO 6bITh
npvBeLeHO cnenylowee:

a) HOMMHaNbHOE 3HAYEHNE MaCChl, 3HAYEHWS YCNIOBHOW Maccehbl P paclmpeHHoi
HeonpeneneHHocTn U , KoagppuLmeHTa pacwmpeHms ko

b) nan nHgpopmaums, Heobxoaumas Ans BKAOYEHUS B CBUAETENBCTBO O NOBEPKE AN FMpb
knacca E! (B cootBeTtcTBUM ¢ 1.3.1), ecnu rupu knacca E 2 ucnonbaytotcs B ka4ecTse rmpb

knacca E1 .

B cBnoeTenbCcTBE O NOBEPKE ANS rvpb knaccos F1 | F2 | kak MUHUMYM, LONXHbI ObITb

npvBeaeHbl: HOMUHANbHOE 3Ha4YeHNe MacChl, 3Ha4YeHe YCNOBHOM Macchbl KaXaom rupu i ,C
yKasaHneM o NoAroHKe rupu nepeL nosepkom, 3HayeHre ee paclumpeHHon HeonpeLeneHHOCTb

U 1 anaveHne Koap puumeHTa paclmpeHuns k-

MpumeyaHwe - Mo cornacoBaHuto ¢ noTpebuTtenem Ans rmpb knaccos ToyHocTn FL | F2 Ha
060pPOTHO CTOPOHE CBMAETENbCTBA [OMNYCKaeTCs He NPVBOANTL YCIOBHOE 3HAYEHME MacChl
rMpb 1 NOrPEWHOCTb MacChl F'Mpb, @ NWLWb yKa3blBaTb, YTO NMOrPEWHOCTb MacChl r'pb
COOTBETCTBYET TPeOOBaHNAM HACTOSIErO CTaHaapTa.



[A.8.2 MonoxunTenbHble pedynbTaThl NOBEPKM 3TANOHHbBIX FMpb 4-ro paspsaa v rupb knacca M

1 ochopmnsioT:

- Mpw BbiMycKe M3 NPOU3BOACTBEA - 3aMN1Cbio B NacnopTte npeanpusaTus-n3aroToBUTens,
yIOCTOBEPEHHON NoBEpUTENeM, a Takxe KnenMeHeM rvpb;

- MocJie PeMOHTA Y B 3KCrlyatauun - Bblayen CBUOETENbCTBA O MOBEPKE HA 3TaNIOHHbIE Tpn
4-ro paspsga.

Ha 060poTHOI CTOpOHE CBUAETENbCTBA M B MACMOpTe yKasblBatkoT, YTO NOrPeLHOCTb Macehl
rMpb COOTBETCTBYET TPeBOBaHNAM HACTOSIWEro cTaHaapTa.

MpuMeyaHwe - Mo cornacosaHuio ¢ NoTpeduTenem LonyckaeTcs Ha 060POTHOR CTOPOHE
cBnaoeTenbCTBa U B MacnopTe Ha 3TasoHHble rpu 4-ro paspsga npuBoAnTb: HOMUHANbHOE

3HauYeHMe MaCChl, 3HaYEHNE YCNOBHO MacChl kax aom rupu ™t | ykazaHne Ha noaroHKy rupm
nepea NoBepKoii, 3HaYeHMe ee paclMpeHHo HeonpeaeneHHocTn & 1 aHayeHne
koachhrumeHTa pacumpeHns * .

OTanoHHble rupm 4-ro paspsiaa v rupu knacca ML nognexar kneimeruio. lNoseputenbHoe
KNeriMo HAHOCST Ha YNNIOTHUTENbHbIA OUCK NOArOHOYHOM nonocTu. Ons rupb 6€3 NoAroHOYHbIX
MonocTel NOBEPUTENBHOE KNENMO LONXHO ObiTb HAHECEHO Ha X OCHOBAHWE.

Jns aTanoHHbIX rvpb 4-ro paspsna u rupb knacca M! B Buae TOHKUX NAACTUH 1 MPOBOJTOYHbIX
rMpb NOBEPUTENbHOE KNEMO A0NXHO BbITb HAHECEHO Ha DY TNSP, B KOTOPOM XPaHATCS rMpW.

Ha aTtanoHHbIx rupsix 4-ro paspsga u rupsx knacca M! HomuHansHon maccow ot 10 Mr go 10
BK/IIOYNTENIbHO NOBEPUTENbHOE KNENMO COXPaHSIOT NpK NOCNeayowmx nosepkax, ecnm
3HayYeHve NorpewHoOCTN rMpb He NPeBbIWaeT A0MyCckaeMblX 3Ha4YEHWIR, yKasaHHbIX B HACTOAWEM
cTaHpapre.

[A.8.3 MonoxuntenbHble pedynbTaThl rOCYy0apCTBEHHON MOBEPKU MMPb KNaccos TOYHOCTM M2 1

M3 0chopMANSIOT HAHECEHEM MOBEPUTENBHOMO KenMa.

JA.8.4 MNpu oTpruaTenbHbIX pe3ynbTatax NOBEPKU FMPW K BbIMYCKY 1 IPUMEHEHMIO He
LLOMycKatoT, MOBEPUTENbHbIE KNeliMa racsT, CBUAETENbCTBO O MOBEPKE aHHYMPYIOT, BbloatoT
U3BELLEHNE O HEMPUIOLHOCTY C yKa3aHUeM NpUuymH.

OTanoHHble rmpu 4-ro paspsiaa v rupu knacca ToyHocTn ML HoMmMHanbHo maccoi ot 10 Mr o
10 r, He npoweAlmne NOBEPKY U He Nognexalume PeMOHTY, K MPUMEHEHUIO He O0MycKaloT;
nosepuTtenbHble Knenma racaT u BblAalOT N3BeLeHne 0 HenpuroaoHoCTu C ykasaHuem rnpuydnH.

JA.9 HopmaTuBHbIE CCbINKK

(HacToswwi nononHUTENbHbIA pasaen obycnosneH TpeboBaHNSAMU HALMOHANBbHOM
cTaHjapTumsaumm.)

B HacToswem CTaHO4apTe UCnoib30BaHbl HOPMATMBHbIE CCbINIKM Ha cnenylowme ctaHnapTtbl:

FOCT 8.021-2005 IN'ocynapcTBeHHas cucteMa obecneyeHunst e4UHCTBA M3MEPEHWIA.
"ocynapcTBeHHas MoBepoyYHas cxema Ans CPeacTB N3MepeHUin Macehl

FOCT 12.2.003-91 Cuctema ctaHgapToB 6e3onacHocTy Tpyaa. ObopynosaHue
nponssoncTeeHHoe. Oblme TpeboBaHMs GesonacHOCTU

FOCT 6709-72 Boga anctunnnposaHHas. TexHn4eckne ycnosus

FOCT 9378-93 ObpasLibl LEePOXOBATOCTM NOBEPXHOCTU (CpaBHeHMst). Obwue TexHuYeckmne
ycnoBus

MpumMeyaHwe - Mpy NONb30BAHNM HACTOSWMM CTAHAAPTOM LienecoobpasHo NpoBepUThL
LeCTBME CCbINIOYHbIX CTaHLaPTOB B MHPOPMALIMOHHON cucTeme 06Wwero nosib30BaHus - Ha
odomumanbHoMm carite defepanbHOro areHTCTBa No TEXHUYECKOMY PErynmpoBaHuno
meTponoruv B cetn IHTepHeT nnm no exxerofHo n3gasaeMomy MHOPMaLMOHHOMY yKasaTento
"HauunoHanbHble cTaHaapThl", KOTOPbIV ONy6NMKOBAH MO COCTOSHUIO HA 1 iHBapS TeKyLero
rona, v no COOTBETCTBYIOWMNM €XEMECAYHO N3[aBaeMbliM NHPOPMALIMOHHBIM YKa3aTensm,
ony6nMKOBaHHbIM B TEKYLEM roay. ECnu ccbinoyHblii cTaHaapT 3aMeHeH (U3MeHEeH), TO Npu
NnoJib30BaHNM HACTOAWMUM CTAHAAPTOM CneayeT PyKOBOACTBOBATLCS 3aMEHSIOLLMM
(M3MeHeHHbIM) cTaHOapTOM. Ecnu cebinoyHbli cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NONOXEeHWe,
B KOTOPOM flaHa CCblfika Ha Hero, MPUMEHSIeTCS B YacTW, He 3aTparvBaloLen 3Ty CChINKy.



MpunoxeHwne b

(cnpaBoyHoe)

MeTonbl TOYHOrO B3BEWMNBAHWS
IB.1 MeTton osoriHoro B3sewnsBaHns (Meton aycca)

MeTon namepeHus "aycca NpUMEHSIIOT Npu KanmbpoBKe rvpb C UCMONb30BaHNEM
MeXaHNYecKux (OByyYaleyHbIX) BECOB-KOMMNapaTopoB (fanee - kKomnaparop).

Pe3yﬂbTaTbI CNNYEHWI TMPb OKPYr NA0T B COOTBETCTBUM C NpeaenamMu 4onyckaemom
NOrpewHoCT MaceCbl r’Mpb CcornacHoO HacTosAlWeMy CTaHOapTy.

[B.1.1 9TanoHHyto rupto A, ¢ KOTOPOI NPOBOASAT CNYEHNE, MOMELLAIOT HA NIEBYIO YaLKy
KoMmnaparopa, kanubpyemyo rupto B - Ha npaByio Yalky (npv kanmbposke Habopa - CymMmy
rvpb). Ecnu npu aTom paBHoBecus He ByneT (ykasaTenb BbIXOAUT 3a Npeferbl WKanbl), T Ha
COOTBETCTBYIOLLYIO YalKy f0OABNAOT 3TANOHHYIO rMPo & Takow Macchl, 4TOObI OTKIIOHEHNS
cTpenku 6binm NpMbNN3nTENLHO OAMHAKOBLI B O4HY U APYryO CTOPOHY OT CPELHENR OTMETKM

wkansl. OnpenensoT NON0XeHe paBHOBECUS Lyp |

[B5.1.2 Cnuyaemble rvpyv NnepeHocsT BMecTe ¢ Ao6aBneHHON rvpeii @ ¢ 04HOM Yawkm Ha
Apyryto (T.e. rupto B nepeHocsT Ha NeByio Yallky, a rupto A - Ha npasyto). Ecnv nocne nepeHoca
rMpb PaBHOBECUE HapyliaeTcs (ykasaTenb BbIXOAUT 3a Npefenbl WKasbl), TO ero

BOCCTaHaBNMBAOT N0BABNEHNEM HA COOTBETCTBYIOLLYIO YallKy 3TaNOHHO rupu £ Takoii Maccl,
4T06bl OTKNOHEHUS CTPENKU Bbinn NPUBAN3UTENBHO OAUHAKOBBI B OLHY U APYTYI0 CTOPOHY OT

cpenHen otMeTkuy wkanbl. OnpenensaoT NON0XEHNE paBHOBECHS Lo

[B5.1.3 Onepauumn no OA.1.1 n JA.1.2* nOBTOPSAIOT 1 ONpPeAensoT NON0XEHNe paBHOBECKS
Lep y Lea

[bB.1.4 Ina onpeneneHns UueHbl oeneHms 4 wikanbl Ha OJHY M3 Yalek NoMewaroT 3TanoHHY

rypto ** , Mocne Yero BHOBb ONPenensioT NooXeHe paBHoBeCUs Ly vpsa © ponxHa
N3MEHSATb NONOXEHNE PaBHOBECUS KOMMaparTopa He MeHblue, Yyem Ha 1/10 ananasoHa wkanbl.

I'IpMMeanme - Ll,eHy neneHnsa d wKanbl cnenyet onpenensaTb NPy KaX40M B3BelWBAHUN.

0B.1.5 NMonoxeHune pasHosecnst L komnapaTopos 6e3 ycniokoutenei konebaHuii npm

onpegpeneHnn maccol rupb knaccos E! ,E2 | F1 onpegensiot no coopmyne
PR N2

8 ; (0B.1-1)
KOMMapaTopoB € ycrokoutensMu konebaHuii - no goopmyne

_ LI+LII+LI 1h)
3 (0B.1-2)

L

i &

roe , 3 , {4 _orcyetsl KpanHWX NONOXEHWA yka3aTens wkanbl B 4ENEHNAX;

L' L' L' - oTcueThbl NONOXEHNS PaBHOBECUS KOMNApaTopa B IeNEHMSAX WKanbl (M B
MUNAUrpaMmax).

MonoxeHue pasHoBecusi KoMnapaTopos 6e3 ycriokonTenein KonebaHuii npy onpeaeneHnm

maccol rvpb knaccos ToyHoctn F2 | ML onpegenstot no popmyne
I +25 +1
rorenti
4 : (0B.1-3)
KOMMapaTopoB € ycrnokoutensaMu konebaHuii - no goopmyne
_ LI+LII
2 (0b.1-4)

L

[B.1.6 PasHOCTb MeX Ay 3HAYEHUAMM MacChl KanMBpyemoii 1 3TanoHHo rmpb &4
NoJly4eHHbIMM Ha KoMNapaTope, HaxoaaT No dpopmyne
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2 ; (0b.1-7)
Lyp +Lyp
Lyp=—7F7
2. (I5.1-8)
MpumMeyaHns

1 EcnnBo BPEMS TEMMNepaTypHoOmn ctabunusauum rnpun cpasy 6611V NOMELLEHbI BHYTPW BUTPWUHbI
KoMnapaTtopa, T0 3aMeHy rmpb cnenyet NnpoBoAUTb, HE BbIHOCA UX 3a Npenenbl BUTPUHbI.

2 3HayeHns Macchl rupb 2 1 %1 2 6epyT co 3HaKoM "Nmoc”, eCnn OHM [06aBNEHb K 3TanOHHOI
rvpe A 1 CO 3HaKOM MUHYC, eCNM OHN oBaBNeHb! K NOBEPSIEMOi ripe B.

3 Mepen uneHom 1/2(LAB ~Lpa ) CTaBAT 3HaK "Mntoc", eCnu Hyneesas 0TMeTKa Wkanbl
pacnonoxeHa Ha ee NpaBoOM KOHLLE.

4 PasHocTb (Lr ~Lisp ) 6epyT 6e3 yyeTa 3Haka.

5 Mpy MCNONb30BaHMM KOMMNAPATOPOB C UMEHOBAHHOV LIKANOV NONOXEHNe pasHosecus &
onpenensioT HENOCPEACTBEHHO B eAMHNLIAX MACChl (LEHY AeNeHNs Npu 3TOM HE ONPELENSIOT).
6 MNpw onpeneneHnn Maccbl rMpb kKnacca To4HOCTU F 2 onpeneneHne NnonoXeHns paBHOBECUS
Lep y fea pe npoBOLST.

[B.2 MeTtoabl 3amelleHns

[0B.2.1 Meton Bopaa nns MexaHuyeckux komnapaTopos

[B.2.1.1 ST1anoHHyo rupio A, C KOTOPOI MPOBOAAT CIMYEHNE, MOMELLAIOT Ha MPaByHo Yalky
KoMMnaparopa 1 ypaBHOBEWMNBAIOT e COOTBETCTBYIOLEN Tapon T, noMellaeMoi Ha neByto

yawky, nocne Yero onpeaensoT NonoXeHne paBHoOBECUS Lra

[B.2.1.2 3aTeM 3TanoHHyo rvpto A CHUMAIOT U Ha ee MECTO CTaBAT Kanmbpyemyio rupio B.
Ecnu npu ykasaHHoO 3aMeHe NON0XeHWe paBHOBECUS HAPYWNTCS, TO OHO LOMXHO ObiTb
BOCCTAHOBNEHO 006ABNEHNEM HA COOTBETCTBYIOLLYIO YaWKY 3TANOHHOW rupun £ . OnpenensioT

NoNoXeHne paBHOBECUS Irp

[6.2.1.3 CHnmarot rmpro B, BbIHOCAT ee 3a npenenbl BATPUHDbI, CHOBa yCTaHaBNMBaAKOT €€ Ha

Yawky 1 onpeaensioT NoN0XeHNe PaBHOBECHS Irp

[B.2.1.4 CHumatoT rupto B 1 Ha ee MecTo cTaBaT aTanoHHyto rupto A. Onpegensior

NMoJIoXeHWe paBHOBECKS Lra |

[bB6.2.1.5 OnpenenstoT LeHy feneHns d , kak ykasaHo B [15.1.4.
[B.2.1.6 MNonoxeHune paBHOBECKS ONpenensioT, Kak ykaszaHo B [15.1.5.

[B.2.1.7 PasHOCTb MeXay 3HAYeHNsIMW MacChl Kanubpyemoii 1 aTanoHHoM rmpb &4
Nony4YeHHbIMU Ha KOMMNapaTope, HaxoaaT Mo opmyne

Al=ta~(Lrp ~Lta)d (0B.2-9)
roe
d=—"_
L -Lrp

(0B.2-10)



_ Lry + Ly

Loy
2 ; (0B.2-11)
I = Lty + Lp
TB-— -
2 . (0B.2-12)
MpumeyaHns

1 Ecnu Bo BpeMsi TeMrepaTtypHoi ctabunusaumnm rupm cpasy 6binm noMeLleHbl BHYTPW BUTPUHDI
KoMmnaparopa, To 3aMeHy rmpb cneayet NPOBOAUTb, HE BbIHOCSA WX 3a NpeAenbl BUTPUHBI.

2 3HayeHue macchl rupu 2 6epyT Co 3HaKoM "nntoc”, ecnv oHu nobasneHsl K Tape T, u co
3HaKOM MUHYC, ecniu OHY fLobaBneHbl K noBepsieMol rupe A.

3 MNepen uneHom (LTB ~Ima ) CTaBST 3HaK "nntoc", ecnu Hynesas 0TMeTKa LWKasbl
pacrofnoXeHa Ha ee NpaBoOM KOHLE.

4 PasHocTb (‘Er - L1B ) 6epyT 6e3 yyeTa 3HaKa.

5 Mpy MCNONb30BaHMM KOMMNAPAaTOPOB C UMEHOBAHHOIA WKANOW NONoXeHne pasHosecus &
onpenensioT HeNnocCpeACcTBEHHO B eAMHNLIAX MACChl (LEHY AeNeHns Npu 3TOM He ONpeLensioT).

6 I'Ip|/| onpeneneHnn Maccbl rmpb Knacca ToO4YHOCTH F2 onpepgeneHne nNnonoxeHmsa pasHosecus

I8y L8 e NpoBOAAT.

7 Mpu onpeeneHnn Macchl rpb ¢ UCMOIb30BaHNEM LBYXMPU3MEHHbIX KOMNApPaTOpPOB
[loMnycKaeTCst BCTPOEHHbIE FMPU UCMONb30BaTb B KAYECTBE 3TANOHHbIX, ECM NOFPEWHOCTb
B3BELWMBAHWS NpY NOBBIX BKIOYEHNSIX BCTPOEHHBIX F'Mpb HE NpeBblwaeT 1/3 nonyckaemoi
MOrpewwHoOCTN ONpeaeneHns Macchl NOBEPSIEMO FrMpU. B NPOTUBHOM Cly4ae BCTPOEHHbIE Fupu
UCMONb3YIOT Kak Tapy 415 ypaBHOBEWMBAHUS 3TANOHHbIX rupb. Mpn ucnonb3oBaHum
BCTPOEHHbIX I'MPb B KAYECTBE 3TANOHHbLIX TUPU NMPUMEHSIOT MO HOMMHAMBHOM Macce (Monpasku K
FMPSIM HE YYNTHIBAIOT).

[B.2.2 MeTon 3amelueHns no cxeme ABBA ans anekTpoHHbIX KOMNapaTopos

[B.2.2.1 YcTaHaBnuBatoT Ha Yalwky KoMnaparopa aTanoHHYH rupto A COOTBETCTBYIOWEr 0
HOMUHana 1 nocne ctabunmaaumm nokasaHuin obHynsT aucnnein. CHMMaKT rvpto A, BEIHOCAT

€€ 3a npenenbl BATPUHbDI. BHoBb yCTaHaBNMBalOT r'Mpto Ha Yalky 1 3anmncbiBaloT NnokalaHne All

[B.2.2.2 MoMewatoT Ha Yaluky BMECTO aTanoHHol rupu A kanubpyemyto rupto B, 3anucbisatoTt

nokasaHue Bll .

[B6.2.2.3 CHumatoT rupto B, BBIHOCAT ee 3a npefenbl BUTPYHbBI 1 CHOBA YCTaHaBIMBAIOT ee Ha

yawky 1 3anMcbiBatoT nokasaHue B2L .

[B6.2.2.4 CHnmatoT rvpto B n yctaHaBnMBaloT Ha YallKy 9TanoHHy rupto A. 3anncbisaloT

nokasaHus A2l .

[Bb.2.2.5 MosTopsitoT onepaumnv no 0b5.2.2.1-16.2.2.4 0o nony4yeHus Heob6xoaMMoro ymcna
umknos ABBA, cHMMas nokasaHusi Yepes paBHble NPOMEXYTKU BPEMEHN.

[B5.2.2.6 PasHOCTb Mexay 3HAYSHNSIMM MacChl Kannbpyemoii 1 aTanoHHoM rmpb &4 |
Nnony4yeHHON Ha KoMnapaTope, Haxo4saT No dpopmyne

By —Ay — Ay tBy)

b 2
M - i=1
b
, (05.2-13)
Ay B i i -
roe “*¥ n % - nokasaHus kOMNapaTopa npu U3MepeHUN 3TANOHHO rMpy Ans  -ro uakna;
Bii y Bai - nokasarms komnapatopa npu namepeHm kanvbpyemoi rupu Anst { -ro LMKna;

% - yucno umknos ABBA.

1=1;2:8,.., %,



MpumeyaHwe - Ecnu Bo BpeMsi TeMnepaTtypHoit ctabunusauum rupm cpasy 6binm noMeLeHb
BHYTPU BUTPUHBI KOMNapaTopa, TO 3aMeHy rvpb CneayeT BbiMO/HSATb, HE BBIHOCS UX 32
npeaesnbl BUTPUHDI.

[B6.2.3 MeTon 3amelueHus no cxeme ABA 0ns anekTpoHHbIX KOMNapaTopoB

[B6.2.3.1 YcTtaHaBnmBaloT Ha YallKy KoMnapaTopa aTanoHHY rmpto A COOTBETCTBYHIOWErO
HOMVHaNbHOro 3HAYeHUs 1 Nocne ctTabunmuaaumm nokasaHuin obHynsoT gucnnein. CHumatoT
rypto A, BbIHOCST e€ 3a npeaesnbl BUTPUHBI, BHOBb YCTaHABAMBAIOT €€ Ha Yaliky 1 3anuncbiBaroT

nokasaHue All |

[b.2.3.2 NMoMelwatoT Ha Yaluky BMECTO 3TanoHHol rupu A kanubpyemyto rupto B, 3anucbisatot

nokasaHue B11 .

[5.2.3.3 CHumatoT noeBepsemyio rupto B 1 ycTaHaBnuBaloT Ha Yawky 3TanoHHyo rupto A.

3anucbiBatoT nokasaHus A2l .

[B5.2.3.4 MosTopsitoT onepauvn no [6.2.3.1-15.2.3.3 no nonyyeHnst Heo6XoANMOro ymcna
umknos ABA, cHMMas nokasaHus Yepes paBHble NPOMEXYTKN BPEMEHN.

[B5.2.3.5 PasHoCTb Mexay Maccoi kanmbpyeMoi 1 aTanoHHow rupeit & | nonyyeHHol Ha
KoMnapartope, HaxoasaT no opmyne

n Ao+ A
1 P
ZBy -
A = i=1
b , (0B.2-14)
roe Ay 7 A nokasaHus komnapaTopa npv U3aMepeH1n 3TanoHHON rvpu Ans ! -ro uvkna;
By nokasaHus koMnaparopa npw U3MepeHun NoBepsemMoi rupu ona i -ro uukna;
% -yncno unknos ABA;
1=1;2:8,.., %,

MpumMeyaHwe - Ecnu Bo BpeMsi TeMnepaTtypHoit ctabunuaaumnm rupm cpasy 6binm noMeLleHb
BHYTPW BUTPWHBLI KOMNapartopa, To 3aMeHy rvpb cnenyeT NPOBOAMTb, HE BbIHOCS UX 3a
npenenbl BUTPUHDI.

[1B6.2.4 MeTopn 3amelneHus no cxeme ABABA... 1ns aNeKTPOHHbIX KOMMapaTopoB

JaHHbIA MeTo  MOXeT ObITb UCMONb30BaH Kak Moandoukaums cxemol ABA npu kanmbposke
OZHOW rvpu, a TakXxe npuv KanubpoBKe HECKONbKUX FMPb OAHOr0 HOMUHANBHOMO 3HaYeHUs (He
6onee NATU rvpb).

[b.2.4.1 lMpwn nosepke o4HONM rvpu NpoLenypa onpeaeneHns Maccol cneaytowas:

[B.2.4.1.1 YcTaHaBnuBaloT Ha YalKy KoMnaparopa 3TanoHHY0 rmpto A COOTBETCTBYIOLEr0
HOMUWHANBHOrO 3HAYeHNs U Nnocne ctabunmaaumm nokasaHwuin obHynsT aucnnein. CHUMaroT
rvpto A, BbIHOCSIT ee 3a NpeAesbl BUTPUHbI, BHOBb YCTaHABNNBAIOT €€ Ha YallKy 1 3anucbiBaloT

nokasaHue All |

[B5.2.4.1.2 MomewaloT Ha Yallky BMECTO 3TafoHHOW rupu A kanubpyemyto rupio B, 3anuceiBatoT
nokasaHue Bll .

[0B5.2.4.1.3 CHuMatoT rupto B 1 ycTaHaBnMBalOT Ha Yaluky aTaNoHHYIO0 ripto A, 3anucbiBaioT

nokasaHus A2l ,

[0B.2.4.1.4 NMosTopsitoT onepaumnu no 0b5.2.4.1.2 n 15.2.4.1.3 0o nonyyeHns He06X0AMMOrO
yncna LMKIoB CINYEHWIA.

[B.2.4.1.5 Pa3gHOCTb MeXy 3HaYEHUSIMI MAcChl KanubpyeMom 1 aTanoHHOM rupb &
NonyyYeHHbIMK Ha KOMMapaTope, HaXoASaT No hopmyne

Ay +4 2 Agig thy

Bll _ P +Z Bli _ T - i
A= =2
7



Ay oy A

roe - NoKasaHusa Kkomnapartopa npu namepeHnin 39TaNoHHOM rmpun onsa 1-ro umkna;

Bi1 - nokasanue KoMmnapartopa npv U3MmepeHun kanubpyemoii rupy ons 1-ro umkna;

A2y 22 _nokasanns KoMnaparopa npv n3aMepeHnn aTanoHHOM rmpm Ans ¢ -ro uMkna;

Bii _nokasanne koMnaparopa npv namMepeHnn kanubpyemon rupu ans ¢ -ro unkna;

# - yncno umknos ABA;

1=2:3, .., %,

[B5.2.4.2 Mpu kanmbpoBKe HECKOMbKMX I'MpPb OLHOr0 HOMUHABHOFO 3HAYEHNS PA3HOCTb

MEX Y 3HaYEeHNSIMM MacChl Kanubpyemom 1 aTanoHHO rMpb ol

Komnapartope, LNs IEPBOM ryUpy HAXo4sT Mo oopMyne

1 nonyyeHHbIMM Ha

AL =By, A tAy
2 (05.2-16)

A1, An

roe - oKasaHua koMnapaTopa npu 3aMepeHun aTanoHHoW rmpun ana 1-ro umkna;

Bi1 - nokasanve KoMmnapartopa npv M3MepeHunn Nepeoi Kanmbpyemoi rupu.

PasHocTb MexAay 3HaYeHUsIMU Macchbl KanmbpyeMoii 1 3TanoHHOW rMpb Al

nocneLyowmnx rupb HaXo4AaT no hopmyne

! pns BTOPOW U

A Ay

Al =By 5
, (0B.2-17)

By, Ao

roe - oKasaHus KoMnapaTtopa npv U3MepeHun aTanoHHOM rvpwu;

Bl _nokasane KoMnaparTopa npu uamepeHuu  -ii kanubpyemon rupu;
% - uyncno umknos ABA v yucno kanmbpyemsbix rupb B;
i=2:3,.,% (215)

MpumeyaHwe - Ecnu Bo BpeMsi TeMnepaTtypHoit ctabunusauum rupm cpasy 6binm noMeLleHb
BHYTPU BUTPUHbBI KOMNapaTopa, TO 3aMeHy rvpb cneayeT NpoBOAUTb, HE BEIHOCS WX 3a
npeaesnbl BUTPUHDI.

[B.2.5 MeTop 3amelleHns no cxeme ABL ... B® A nns aneKTPOHHbIX KOMNapaTopoB

JaHHbIli MeTOL MOXET BbITb NCMOMb30BaH NPV KanMBPOBKE HECKONbKUX MMPb 0HOr0
HOMUHANLHOrO 3HauyeHus. MNpy aTOM YMcno Kanubpyembix rmpb B 0fHOM Umkne ABL .. B? A
LONXHO BbITb He Bonee NATw.

[B.2.5.1 YcTaHaBnuBaloT Ha Yallky KoMnapaTopa aTanoHHY rmpio A COOTBETCTBYHIOWEro
HOMMHaNbHOrO 3HAYeHUs 1 Nocne ctTabunmuaaumm nokasaHuin obHynsoT gucnnein. CHumatoT
rypto A, BBIHOCAT €€ 3a Npenenbl BUTPUHBI, BHOBb YCTAHABNMBAIOT HA YaliKy U 3anuncbiBaloT

nokasaHue Al .

[B5.2.5.2 MomewatoT Ha yalky BMECTO 3TafloHHON rvpu A kanubpyemyto rupto B, sanucbisatoT

nokasaHue B1 .

[B.2.5.3 CHumatoT nepsyto Kanubpyemyio rmpto 1 yCTaHaBNMBAKOT Ha YalKy BTOPYH r1pio,



3anucbiBatoT NnokasaHve B2 .

[B6.2.5.4 MosTopsitoT onepaumto no 06.2.5.3 ons ocTanbHbIX r’Mpb 40 NONyYeHUs 3HaYeHuin B3

,B4 ,B3 . Yucno rupb B 04HOM UMKNE Kanmbposke O0NXHO BbiTh He 6onee nNATu.

[B.2.5.5 CH/MaIOT nocnenHIon Kanmbpyemyio rmpro 1 yCTaHaBAMBAIOT Ha YallKy 3TaNoHHY0

rvpto. 3anvcelBaloT nokasaHne A2 .

[B.2.5.6 PasHOCTb MeXay 3HAYEHNSIMW MaCcChl Kanubpyemoii 1 aTanoHHOM rmpb &4
Nony4yeHHbIMU Ha KOMMNapaTope, HaxoaaT o opmyne

iy thy

Al =B,
2 (05.2-18)

AIMA2_

roe nokasaHus komnaparopa npv n3MepeHnn aTasoHHoOM rupu;

B2 _nokasarve KoMnapartopa npu namepeHun i -it kanubpyemoii rupu;
% - HoMep ucnbiTyemoi rupu (ot 1 no 5).

MpumMeyaHwe - Ecnu Bo BpeMsi TeMnepaTtypHoit cTabunusaumuy rupm cpasy 6biiu noMeLleHb
BHYTPU BUTPUHbBI KOMNapaTopa, TO 3aMeHy rvpb CnefyeT NPOBOAMUTb, HE BBIHOCS MX 3a
npenenbl BUTPUHDI.

[0b6.2.6 MeTton [.M.MeHaeneeBa ons MEXaHNYECKMX KOMMApaTopoB

[B.2.6.1 Ha npaByto YaluKy koMnapaTopa NoMeLanT COBOKYMHOCTb 3TanoHHbIX rvpb A, obwas
Macca KOTOpbIX He NPEeBbIWAaeT HaMbonbLUEro NpeLena 3MepeHrs KoMnapaTopa,
YPaBHOBELLMBAIOT NX TapOii, MOMeLaeMol Ha NeBYIO YalKy, U ONPenensioT NONoXeHne

paBHOBECUS! Lo

[B6.2.6.2 3atem nocnenoBaTenbHO Kaxayo N3 3TANOHHbIX FTMPb 3aMEHSIOT COOTBETCTBYHOLWEN
no macce kanubpyemolii rupei B. Ecnu npu ykasaHHoOR 3aMeHe NonioXeHne paBHOBECUS
HapywWM1TCs, TO ero BOCCTaHaBMBaoT f00aBNeHMEM Ha COOTBETCTBYIOLLYIO YallKy 3TaNOHHOM

Lp, Ip Lp
rvpu ¢ | 3aTeM OnNpenensioT NoNoXeHUs paBHoBecus L, ~ &2 . TR

[0B6.2.6.3 [1ns yBeNMYEHNS YACNA FMpb, KAannbpyeMbix 0JHOBPEMEHHO METOLOM
O.N.Menpeneesa, Ha neByto YalKky BMECTO Tapbl MOMELWAIOT 3TANOHHYIO T'MpH0, HOMUHANbHASA
mMacca KOTopoii COOTBETCTBYET HanbONbLIE HAarpy3ke KoMnapaTopa, a Ha npasyto
COOTBETCTBYIOLLYO MO MAacce COBOKYMHOCTb 3TaNOHHbIX rMpb. CHayana c aTanoHHON rupe,
noMelLeHHON Ha NeByto Yawky, cnnyatoT metonom Bopna cooTseTcTBylowWMe MO Macce
Kanubpyemble rupu, a B fanoHeiweM nocTynarwT B cooTBeTcTBUM ¢ [165.2.6.1.

[6.2.6.4 OnpenensioT LeHy LeneHns d  xak ykasaHo B [15.1.4.

[B.2.6.5 PasHOCTb MeXay 3HAYEHNUSIMW MacChl Kanubpyemoii 1 aTanoHHoM rmpb &4
Nony4YeHHbIMU Ha KOMMapaTope, HaxoaaT no oopmynam

Al = tay - (Lp — Ly, )d

A, =t _(LB,, _LEA)d (0B.2-19)

Ig, In, ip

roe s .- % - TIOBEPSIEMBIE TUPY;
i rL

r CDA (0B.2-20)
MpumeyaHns

1 MpaBnno nprMeHeHns 3HaKOoB nepen 0603HAYEHMEM MMPb A U YIEHOM (LB “ Lz ) Takoe xe,
Kak n npu metone Bopaa.

2 Ecnu kannbpyemas rvps noMelleHa Ha neByto Yallky, B ckobkax B goopmyne ([05.2-19) 6epyT

06paTHyio pasHoCTb, T.€. ("LEA ~ip ).



MpnnoxxeHne 1B

(cnpaBoyHoe)

Mpvmepbl oNpeaeneHns Macchbl rmpb

AB.1 Mpumep 1

OnpeneneHne Macchl rupb MeTonoMm [aycca.

Mvpto knacca F! ¢ HoMuMHanbHbIM 3HaYeHneM macchl 100 I cnmyaroT ¢ 3TanoHHOW rmpent 1-ro
paspsfa c HoMUHanbHbIM 3HaveHneM macchl 100 r ¢ MICNOb30BaHNEM MEXaHNYECKOrO
(oBYyYalweyHOro) komnaparopa.

A (atanoHHas rups) =100 + 0,14 mr;

B - noeepsiemas (kanubpyemas) rups.

Tabnuua OB.1

LobaeneHo Macca
Yucno MonoxeHne|CpenHee n3 Macca
Harpyska |Otcuet no N Ha Yalky 4 _|noBeps-
B3BELWU- . paBHOBeCKSsI [B3BEWNBAHUIA 1 1 LleHa neneHunst € |, Mr |3TanoHHoMm o
oy [H2 AWKy Jukane 7 3204 Komnaparopa, rpn A, © eMol
’ Mmr ’ rmpu B, r
nesyio| P2 L |Zr |
BYIO
Uucno aeneHuii wkanol neByto|nNpaByto)
1 A B+4|-8,0-8,0|-8,1 |Z =LIAB+L}&B= N d = . = 100,00014 (99,99979
ot |- - - = - W
TEEST S ae T 8,03 5 00 2 1,00 L -Lxz _00999| ’
o= I, = Lpy *+ Lpg g =
2 B+ |A  [+5,01+5,1|+4,9| "B~ B 5 100 I
+5,00 :
-8,02
3 A [B+4|80|7.9|8,1 |l = g - 1,00
n o=
4 B+# |A  |+5,0/1+5,2(+4,8|ips = +5.0 1,00 [
a I HUV Y
5 B+ 1A+ |35 olss 035,1) 3503 1,00 (4,00

NPOCTaBNAT 3HAYEHUNA

&

3

I3

Iy

* Mpw CHATUM OTCYETOB MO WKane KoMnapaTopos 6ea ycriokouTenei konebaHuil B rpacpax BMecTo aHavennin &', L' | L™
I

[B.2 MNpumep 2

Cnuuenue rupb metogom Bopaa.

Mvpto knacca F! ¢ HoMMHanbHbIM 3HaYeHneM maccol 500 © cnmyaroT ¢ 3TanoHHON rmpen 1-ro
paspsiga ¢ HOMUHANbHbIM 3HaYeHnem macchl 500 r ¢ MOMOLLBIO MEXAHNYECKOrO (OBYyYalleyHoro)

KoMmnaparopa.

A (sTanoHHas rups) =500 r + 0,25 mr;

B - nosepsemas rups;

T - Tapa.

Tabnuua OB.2




LobaeneHo Macca
Yucno MonoxeHne|(CpenHee n3 Macca
Harpyska " o Ha Yawky LleHa nenexns @ | _|noBepsie-
B3BEWIA- OtcuyeT Mo wkane*  |paBHoBecus [B3BeWMBaHUIA 1 1 KOMNADATODA aTanoHHon| T
BaHWA y L 5,2un4 wr paropa, Mr rmpu A, r B r P
mpa-, |
neByto syio |1 |2 3 |ia
Uncno aeneHuin wkanoi neByto|npasyto
I = Iy = Ly +Eqs _ oy
1 T A |68,0/135,4/68,4|134,6| T4 Ta 5 - - d = T i 500,00025 (500,0000
101,75 101.64 r ~TB =0,312
I o I =LITB+£’"TB= z=
2 T B+#|65,4/126,4/66,0{126,0| ~TB TB 5 - 501
95,92 95.86 )
3 T+r  |B+4[87,0{168,4/87,8168,0|Zr = 127 g5 10.01 .01
4 T |B+%(58,0[133,4]58,4/133,0[“TB - ot
95,80 d
Lty =
5 T A |64,0/138,4/65,0{138,0 - -
101,52

NPOCTaBNSAOT 3HAYEHNSA ,32 B

& I3

* Mpw CHATUM OTCHETOB MO LWKane KoMnapaTopos 6ea ycrokouTeneit konebaHui B rpacax BMecTo aHavennin &', L' | L™
Iy

[B.3 Npumep 3

OnpegneneHne maccol rvpb metonom [1.M.MeHaeneesa.

Habop rupb (1 - 200) r knacca To4HOCTM F 2 cnmyatoT ¢ 3TanoHHbIMU TUpsSIMU 2-10 paspsaa ¢
NMOMOLLbBIO (L4BYYalleYHOr0) KoMnaparopa.

A - aTanoHHas rmps;

B - nosepsiemas rups.

Tabnuua OB.3
Mono-
HommransHoe Lob6asneHo |OTknoHeHue ot [Macca
Yucno 3HayeHve Otcyet [XeHue
Harpyska Ha PasHoCTb  |Ha vawky HOMMHanNbHOro [noBeps-
B3BEUIA- yalwky Maccel ro pasHo- Ip —Izp |koMnNapaTopa,|3HauyeHus emoli
BaHWN noeepsieMo |wkane* (Becus = ’
mr Maccebl, Mr rupu, r
rapw, r Loy
neByto|npaByto L\
o aTanoH-|{noBepsi-
Yucno peneHuin - -
Mr  (neByto|npaByto[HOA eMoi
wKansl
rmpu  |rupu
1 T Sh |- 0 [0 |o - - - - - - -
- P =
2 T Zh+rl| 99,8 99,8 -99.8 |- - - 9,95 - - -
3 T gton  |100 +1,91+1,9+1,9 [+1,9 [+0,19}|- - +1,05 |[+0,86 (100,0009
4 T Bs0 50 5915557 |57 |-0,57 | - +0,12 |[+0,69 (50,0007
5 T B0 20 +1,1|+1,0+1,05 |+1,05/+0,10|- - +0,37 |[+0,27 (20,0003
6 T B 20 252525 |25 [-0,25| - +0,37 |[+0,62 (20,0006
7 T B10 10 -3,0/-3,0[-3,0 |-3,0 |-0,30|- - +0,19 [+0,49 (10,00049
8 T B 5 -4,01-4,0-4,0 |4,0 |-0,40|- - +0,08 [+0,48 |[5,00048
9 T Bz 2 2,0[-222,1 2,1 |-0,21}|- - -0,05 [+0,16 [2,00016
10 T B2 2 -15-15-1,5 |15 |-0,15(- - -0,05 [+0,10 (2,00010
11 T B1 1 -1,0 [+1,0(+1,0 |+1,0 [+0,10}- - +0,11  |+0,01 [1,00001
* [pun CHATUM OTCYETOB MO LWKane komnapaTopos 6e3 ycnokoutenen konebaHuii B rpadgpax BMECTO 3HAYEHUI
L' L' npoctasnsioT aHaveHus ‘1 | 2 | i3
d = ﬁ =0,10

OnpenensioT LeHy feneHns Komnapartopa




Maccy kaxnov 13 nosepsieMbix rmpb onpenenstor no gopmyne (06.2-19). B9 =100 r + 1,05
mr - 0,19 mr =100 r + 0,86 mr. [Mony4yeHHOE 3HaYeHNE OKPYT NAOT B COOTBETCTBUM C Npeaenamu

JlonyckaeMovi NorpelwHoCcT onpeneneHus Maccol rupu (+0,5). OkoHYaTenbHbI pe3ynbTart: Bl

=1000,0009 ;B30 =501 + 0,12 Mr + 0,57 Mr =50 + 0,69 mr; B30 =50,0007 r. AHanornyHo
pacCYMNTLIBAIOT MAcCy OCTaNbHbIX FTMPb. Pe3ynbTaThl pacyeTa npvieedeHsl B nocneaHemn rpacge
Tabnmupl.

Mocne onpeneneHnsa Maccbl rmpb Heobxoanmo npoBECTN KOHTPOJ/IbHOE CNn4YeHne, KOTOpoe
O6Hapy)KVIT BO3MOXHbI€ OWNOKM n3mepeHus.

B HacTosiweMm cnyyae rupto HoMmHanbHoin maccoit 100 r (B9 ) cnnyatoT ¢ cymmoi rupb 50, 20,

20-n10r (ZBSD ynrupto 101 (B10 ) - c cymmori rups 5,2,2:m1r (235 ). CnnyeHnst npoBoasT
meTonom Boppa. PesynbTatel cnvueHnii npvBeneHsl B Tabnvue B.4.

OnpegpenstoT Maccy rupb 100 1 10 r no pesynbTatam KOHTPO/bHbLIX CAYeHuit: B0 =100 r +2,1

mr-1,11 Mr =100 r +1,0 mr; B100 =100,001 r; B1? =10 r +0,8 Mr -0,21 mr =10 r +0,6 mr; B10
=10,0006 .

Tabnuua [1B.4

LobasneHo Ha |CymMa OTKIOHEHWA OT
Otcuet Ip - Izp yawky HOMUVHaNbHOWM Maccel
Komnaparopa, Mrinosepsembix rvpo B

Harpy3ska Ha
yalky

nesyto|npasyio| L' |L" Lep neByto [Mpasyto

Yucno npenennin |deneHns
lKanbl wKanbl

mr

T 2Bsy |-11,0 1,0 11,0 [+11,1 |+1,11) - +2,1

T Bloo +10,2/+10,0[{+10,0[+2,1 +0,21 - -

T B™  1400]-400[40,0+11,1  |+1,11 r=5,00 |-
+.?"

T ZBs |0 0 0 +2,1 +0,21}- - +0,8
BlO +2,0 [+2,2 |+2,1 - -
Bi0 4~ |-48,0 [-47,8[-47,9 r=5,00 |

[B.4 MNpumep 4
OnpepneneHune macchl rvpb NnoaekanHoi kanmbposkoi Habopa.

npOBOﬂ.ﬂT nonekagHyro Ka)'IVI6pOBKy Ha6opa rMpb, COCTOSALWErO U3 rMpb Maccom, HOMUHasbHble

3HauYeHNs KOTOpOIt cocTasnsioT 500; 200; 200 ; 100; 50; 20; 20 :10;5;2; 2 ; 1 r. 3HaueHue
yCnoBHoI Maccel paboyero atanoHa (P9) coctasnsiet 1 kr + 1,11 mr. B peaynbTate
nocnenoBaTe/ibHbIX CNnyeHuin erpb rlOﬂyl-leHbl Cﬂeﬂ.ylol.l.l,l/le ypaBHeHVIﬂ:

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

3




50=20+20+10-0,042 .

20=10+5+2+2+1-0,021 .

20=10+35+2+2+1-0033 .

10=5+2+2+1-0037 .

5=2+2+1-0011.

2=1+1-0,081.

2=1+T-0,066 .

1=T-0,060 )

7! BbllleykKa3aHHbIX ypaBHeHVII7I paccymnTbiBalOT 3HA4YeHNe yCﬂOBHOVI Macchbl r'mpb:

100000111 -0,125 - 0,066 1000000,515

o = 500000458
500 5 2
Mr;
o - 1000000,915+ 0,132 - 0,003 + 0,002 + 0,020 _ 1000001,066 = 200000213
5 3
Ml
oy - 1000000,915 + 0,132 + 0,002 - 0,003 + 0,020 _ 1000001,066 _ 200000,213
5 5
Mr;
. 200000,213+2U,001—0,U20 _ 200000194 100000,097
M,
sy = 100000,097 + 0,020 -0,042 _ 100000,075 _ 50000,038
o 2
M,
s - 100000,075 + 0,084 -0,063 + 0,066 + 0,037 _ 100000,199 _ 20000,040
5 5
Ml
1 - 100000075 + 0,085 +50,g42 +0,099 +0,037 _ 100000139 _ o000 oo
Ml
g - 20000040+ 0021-0,037 _ 20000024 -10000,012

2
mr;



+ -
s = 10000,012 20,03? 0,011 _ 10002,038 =5000,019

Mr;

+ - + +
g = 10000,038 + 0,022 ;],243 0,132 +0,060 _ 10002,009 = 2000,002

Mr;

_ 10000,038 + 0,022+ 0,162 - 0,198 + 0,060 _ 10000,084

oy - = 2000017
Ml
o 2000,002 +0,081-0,060 _ 2000,023 _ 1000,012
o 2
M,
e - 2000,002 + 0,081+ 0,060 _ 2000143 _ 1000,072
2
Ml

ns npoBepkKn NPaBnNbHOCTW BbIMOJIHEHHbIX BbIYMCIEHNIA cnenyet CNOXWUTb NONy4YeHHble

3HayeHMs Maccel rvpb Habopa (500+200+200 +100) u k cymme npnbasnTh 3HaueHne 1 . B
pesynbTarte fONXHO 6biTb MONYYEHO 3HAYEHWE YCNIOBHOM MACChl 3TANOHHOMN rMpw.

B npueeneHHoM npumepe: (500+200+ 200 £100)=1000000,981 r; npu npubasnexm “1
+0,129 mMr nonyyatoT 3Ha4eHne ycnoBHoii maccel P9, pasHoe 1000001,11 mr.

AHanornyHo NPOBEPAIOT NPaBUIbHOCTb BblYMCNEHNA MACCbl OCTaNbHbIX TMPb NyTEM CpaBHEHUA
NOJYYEHHbIX MACC CyMMbl T'Mpb C MAcCO COOTBETCTBYIOLWEN FMpuU C y4eToM 2 .

MpunoxxeHune A

(obsi3aTENBHOE)

CXeMbl CNIMYEeHUS TUPb U GOPMY bl ANS BBIYMCIEHMS UX MACChl NPV NOLeKafHON Kanubposke
Habopa

Ar .1 CnnyeHue rupb, Bxoaswmx B Habop 1 - 500 r, c pabouum atanoHom (P3) e AMHMLbLI Macchbl
NpPoOBOASAT NOCPEACTBOM NOAEKAAHON KannbpoBKM B NOCNEA0BATENBHOCTU: CYMMY TMpb U3
Habopa 1 - 500 r cnuyatoT ¢ PO eaMHMLbI Macchl C HOMVHA/IbHBIM 3HaYeHeM Macchl 1 kr. 3atem
nocnenoBaTebHO Kaxayto rvpto n3 Habopa cimyaioT ¢ COOTBETCTBYIOWEN MO MACCE CyMMOIiA
rMpb 13 3TOro Xe Habopa.

Ha6op 1 - 500 r, cocToswmi na rupb 500; 200; 200 ;100 50; 20; 20 :10;5:2; 2 : 1 r, cnuuarot
no cnepytouen cxeme:

1000 = 500 + 200 + 200 +100+ 2

500 = 200+ 200 + 100 + a5 .

200 =100 +50+ 20+ 20 +10 + a5



200 =100+50+20+20+10 +ay

100=50+20+20+10+as .

3

S0=20+20+10+a, .

20=10+5+2+2+1+gaq .

20=10+5+2+2+1+qay .

W0=5+2+2+1+ay .

S=2+3+1+ay .

)

2=1+T+ﬂ11 .

)

2=1+T+a,.

1=T+a13

roe %1, 92 | %13 - pagHoCTb Mex/y Maccoi HamBonbluel rMpy 1 Maccoii COOTBETCTBYIOlEN
CYMMbI FMpb.

MpumMeyarme - Tupto B 1 r, 0603HAYEHHYIO 1 1 He BXOASLLYIO B HaBop, GepyT na apyroro Habopa
1 BBOASIT B CEPUIO YPABHEHWI AN 06ecrneyeHust MOMHOTbl KannbpoBKu.

Maccy noesepseMbIX rmpb Ha60pa BbIYMCNIAIOT MO CneayowmMm oopmynam:

_ Moop @ tag
My T ——————————

2 ;
_ 2???500 - 2&2 + 3(13 - 26{4 —ds
Maon T 5
2??3500 - 2(12 - 2(13 + 3:14 —dg
. T 5
_ 000 ~as tas
o0 < f .

_Pop T a5 tag

50
2



_ 2.‘%50 _2(35 + 3@:? - 2(38 —dg

g0 5
_ 2.’?350 _2(16 _2(2:? +&Zg —dg
Mg = -
_ Hgn —dp tdg
ot
_ B g tayp
M5 = 2 )
bl
_ 2P?35 - 2(310 +3(311 - 2(312 —dy
m2 = 5
_ Zms ~ Zayg ~Zayy +3ap —apy
.’?Ez_ = 5
_ My Tay tas
ml = 72 ]
_ By Tay ag
mT = 72

roe # - 3HayeHue Macchl rmpb, a MHAEKC NPU  nokasblBaeT NX HOMUHAMBHYIO Maccy.

MpumeyaHns
1 #1000 - Macca 3TaNoHHOM rvpu, ykasaHHas B CBUAETEeNbCTBE O NOBEpKe.

2 bopmyna ons ™1 3peck u nanee B [II.2-11.6 BBEACHA B LIENSIX NPOBEPKU NPaBuiIbHOCTH
Kanubpoeku Habopa.

3 Mo npvBeieHHOI cxeMe KannbpyoT MUNUrpaMmMoBble Habopbl rnpb 1 - 500 Mmr.

[II".2 MpamMoBbiit Ha6op rupb 1 - 200 1, cocToswni M3 rupb 200; 200 100; 50; 20; 20 : 10; 5; 2;
2 ;1r, CnuyaloT ¢ 3TaNoHHOI rmpeii HoMMHaNbHOM Maccoi 500 r No cnenylolei cxeme:

500 = 200+ 200+ 100 +a; .

H

200 =100+50+ 20+ 20 +10 +a,

200 =100 +50+ 20+ 20 +10 + a4

)



100=50+20+20+10+a, .

S0=20+20+10+as .

20=10+5+2+2+1+qg, .

H

20=10+5+2+2+1+qaq .

3

0=5+2+2+1+a .

H

S=2+3+1+ay .

H

2=1+T+d10 .
2=1+T+ay .
1=T+a12 .

Maccy nosepsieMbix rvpb Habopa BbIYUCASIIOT MO CleaytowWwmM (oopMynam:

_ 2???500 - 2&1 + 3(12 - 2(13 g

#2300

5
_ 2??3500 - 2&1 _20!2 + 3(13 iy
200, < 5
_ o0 Ty tay
on =

_ ™ ~ @4 tas

50 5 .

_ 2.’?@50 _20!5 +3a6 - 2(1? —dg
Mo < 5

_ 2.’?350 - 2(15 - 2(16 + 3(1? ~dg
a0, <

5



Piog g tag

i = 3 .
myn —dag ta
g =0 28 g .
_ 2??35 - 2(19 + 3:110 - 2(111 ]
L) 5
_ 2.‘?35 - 2(}:9 - 2(310 +3a11 — 3
g, 5
_ M2 Tann e
By = —2 )
PR [es i
s = I VRV

Ar .3 NpammoBbIi Habop rvpb 1 - 100 r, cocTosiwmiA 13 rupb 100; 50; 20; 20 ;10;5;2; 2 1,
CNYaloT C 3TaNIOHHON rmpen HoMMHanbHo maccon 200 r No cnenylowen cxeme:

200=lUO+50+20+2f]+10+a1

100=50+20+20+10+a, .

50=20+20+10+a5 .

20=10+5+2+2+1+ay .

20=10+5+2+2+1+gas .

W0=5+2+2+1+a, .

H

S=2+3+1+ay .

H

2=1+T+ay .

2=1+T+ay .



1=T+a10

Maccy noBepsieMbix rupb Habopa BbIYUCASIIOT MO CleayowWwmM (oopMynam:

_ Mg —ay tag

g < 5 .

_Pum —aa tas
R

_ 2?%50 - 2(13 + 3(14 - 2:15 —aﬁ
a0 5

_ 2.‘?350 - 2(33 - 2(34 + 3(35 —dg
0. 5

_ Mo ~ag tdg
Mg T —

s =
z ;
2??35 - 2(1'[',! + 3:18 - 2:19 |
o =
5
;
_ 2.‘?35 - 2(}:? - 2(38 + 3(39 —dig
g = 5
_ My Tag tap
= 5 ]
My T ag T A

AT .4 'pammoBbIit Habop rvpb 1 - 50 r, cocTosAwwMn U3 rupb 50; 20; 20 ;10;5; 2; 2 ;1 1, cnuyatot
C 9Ta/IOHHOW rnpei HoMuHanbLHom maccoi 100 r no cnepytowen cxeme:

100 =50+20+20+10+g .

50=20+20+10+ay .

20=10+5+2+2+1+a5 .



20=10+5+2+2+1+qay .

W0=5+2+2+1+as

H

S=2+2+1+a; .

H

2=1+T+ay .
2=1+T+ay .
1=T+ag

Maccy nosepsieMbix rvpb Habopa BbIYUCASIOT MO CleayowWwmM (oopMynam:

_ Pang @y tag
o =
;
2?%50 - 2(12 + 3(13 - 2(24 —ds
an <
3
;
2.‘?350 - 2(}:2 - 2(}:3 + 3(34 —das
o <
3
_ Mo —d3 tas
et
_Php Tds g
s = 5
;
2P?35 - 2(36 + 3(3? - 2(38 — dg
g =
3
_ 2.’?35 - 2(16 - 2&7 +3ﬂ8 —dy
g = 5
Mg~y ta
ey = 2 7 o



AI.5 MpammoBblin Habop rupb 1 - 20 r, cocTosWKiA U3 rMpb 20; 20 :10;5;2; 2 ;1 1, cnuyaiot ¢
3TaNoHHON rmpein HoMMHanbHom maccon 50 r o cnenyollen cxeme:

S0=20+20+10+a .
20=10+5+2+2+1+ay .

20=10+5+2+2+1+ga5 .

10=5+2+2+1+ay.

S=2+2+1+gs :
2=1+T+a :
2=1+T+ay :
1=T+ag -

Maccy noBepseMbIX rMpb Ha6opa BbIYMCNAIOT MO CNeayowWwmM goopmynam:

2?%50 - 2(11 + 3(12 - 2(13 Ty

#an <
3
2.‘?350 - 2(31 - 2(32 + 3@:3 —dy
o <
]
_ Mg Tdg tay
Lol 2 .
_ D T ég tas
s = 5 )
2P?35 - 2(35 + 3(36 _21:3? —dg
o =
3
2.’?35 - 2(15 _2':;6 + 3(3'3 —dg
g =

5



LTI .6 'pamMmoBbIit Habop rvpb 1 - 10 1, cocToAwwMn U3 rupb 10; 5; 2; 21 r, cnnyaioT ¢
3TasnoHHOM rvpein ¢ HoMnHanbHon maccor 20 r No cneaylowern cxeme:

20=10+5+2+3+1+4q .

W0=5+2+2+1+a, .

5=2+2+1+ay .

2=1+T+ay, .
2=1+T+as .
1=T+a6

Maccy noesepsieMbix rmpb Ha6opa BbIYUCNAIOT MO Cneayowmm oopmynam:

mop —ay tag

Lol 5 .
_ Php Tdg tag
s = 5 )
b
_ 2P?35 _2(33 +3a4 _21:35 —dg
g = 5
_ 2.’?35 _2(13 _2|:I4 +3ﬂ5 g
g = 5
_ M2 magtag
L] —f ]
My Tl T dg

LI.7 Kunorpammoselii Habop rupb 1 - 10 kr, cocTosawmiA n3 rupb 10; 10 1 5;2; 2 ;1 Kr, cnuyatot

¢ P3 ¢ HOMUHaNbHbIM 3Ha4YeHneM Maccbl 1 kr P2 no cnepyouwen cxeme:



Ter=1urps +ay :
2ur=Tler+Turpy +aq :
Dur=Tur+1urpn +as :
5|{r=2|{r+2r{r+1|{r+a4;

10k = Skr+2ur + 2ur +Tur +as

3

1f]|{r=5|{r+2r{r+2|{r+l|{r+a6

Maccy noesepsieMbIX rmpb Ha6opa BbIYUCNAIOT MO CNneayowmm oopmynam:

By = B pn tay

)

By =2 pa ta tag .

H

my =2 g pa ta tag

M5 =3 myg py T Tag tagtay

3

2 =10'm1m.,p3 +60§1 +2a2 +2(33 tay tas

. =10'P”1H‘,P3 +6a1 + 2(12 +2a3 +a4 +a6

LI .8 Kunorpammosble Habopbl rnpb: Habop 1 - 20 kr, cocToswmii 3 rupb 20; 10; 5; 2; 2 ;1 kr;
Habop 1 - 10 kr, cocTosiwmii n3 rvpb 10; 5; 2; 2 ; 1 kr; Habop 1 - 5 kr, cocToswuin U3 rupb 5; 2; 2
;1 kr; Habop 1 - 2 Kr, COCTOAWWNIA U3 rnpb 2; 2 ; 1 Kr, - CAMYAIOT C 3TANOHHOIA rmpeii

HOMUWHaNbHON Macchl 1 Kr F? . CxeMbl CMYeHNii 1 pacyeTHble (oopMy bl ByoyT TakMMK Xe, Kak
ykasaHo B [II.7 Ans rupb COOTBETCTBYIOWEN MACChI.

Mpnnoxxenne A4

(o6s13aTENBHOE)

CBefeHns 0 COOTBETCTBUM CCbINOYHbIX MEXAYHAPOLHbIX JOKYMEHTOB CCblNIOYHbIM
HauuoHanbHbIM cTaHgapTam Poccuiickon depepaumm

Tabnvua 0.0.1



CreneHb|Obo3HayYeHe n HaMMeHoBaHne
Ob603HauYeHme CCbINOYHOro
COOTBET-|COOTBETCTBYIOWEr0 HALMOHANbHOIO
MeXAYyHapOAHOro AOKyMeHTa
cTBMS  |[cTaHOapTa
FOCT P 53228-2008 "Bechl
OIML R 76-1:2006 MOD HeaBTOMaTMyeckoro gencTeus. Yactb 1.
MeTponormyeckme n TexHn4yeckne
TpeboBaHus. VicnbiTaHns"
TOCT P 54071-2010/0OIML R 76-2:2007
OIML R 76-2: 2007 IDT "Becbl HeEaBTOMAaTNYECKOro OeiCTBUS.

YacTb 2. DopMbl TPOTOKONOB UCMbITAHUIA"

OIML R 111-2:2004 "Weights of classes
El JE2,F! ,F2 ,M!,Mt-2 M2, 6M23
and M3 . Part 2: Test Report Format"

OIML B 3 "OIML. Certificate System for
Measuring Instruments”

* COOTBETCTBYIOWMIA HAUMOHANbHBIA CTaHoapT oTcyTcTeyeT. 10 ero yrBepxaeHuns
peKkoMeHAyeTCs NCNoJb30BaTh NEPEBO HA PYCCKUI A3blK AAHHOr0 MEeXAYHapo4HOro
LoKymeHTa. lNepeBon naHHOro MeXAyHapoaHOro NOKyMeHTa Haxoautcs B denepanbHOM
WHOPMALMOHHOM (POHOE TEXHUYECKUX PErNaMeHTOB 1 cTaHaapToB. [NpumevaHuve - B
HacToswei Tabnunue NCNoNb30BaHblI CRELYIOWME YCNOBHbIE 0603HAYEHWS CTEMNEHN
COOTBETCTBMSA cTaHAapToB: - MOD - MoandnumpoBaHHbie cTaHaapThl; - IDT - uAEHTYHbIE

cTaHnapThbl.

Bubnwnorpagus

Mpasmna no
meTtponorum MNP
50.2.006-94

(1]

ocynapcTBeHHasi cuctema obecrneyeHns e JUHCTBa U3MEPEHUIA.
MopsiaoK NpoBeaeHNUs NMOBEPKM CPEACTB 3MepeHuii
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