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Mpegucnosue

1. Paspab6otaH Bcepoccuiickum Hay4HO-UcCneaoBaTe/ibCKUM WHCTUTYTOM METPOSIOTUYECKON  CYXObI
(BHNMMC), Bcepoccuincknm Hay4yHo-uccregoBarefibCKuM UHCTUTYTOM ceptudmkauun (BHUNC) n Poccuiickum
LleHTpom ncnbiTaHuii n ceptudpmkaumm (Poctect-Mocksa) MNocctaHgapta Poccun.

BHeceH TexHuWyeckMM KOMUTETOM No cTaHgaptusaumn TK 53 "OCHOBHble HOpMbI M MpaBuia B o6nactu

obecrneyeHus eANHCTBA U3MepPeHNIA".
2. MpuHAT 1 BBEAEH B AelicTBue MNMocTtaHoBneHnem MocctaHgapta Poccun oT 22 Hosiops 2000 . N 311-cT.

3. B HacTosdwem cTaHgapTe peasin3oBaHbl HOPMbI 3akOHOB Poccuiickoin depgepaunm "O6 obecneyeHun
eAVHCTBa n3mepeHuin" n "O cepTudhmkaLmm NpoayKUMmn 1 ycayr".

4. BBefeH Brepsble.
5. MsgaHune (anpenb 2004 r.) ¢ MNonpaekamu (MYC 8-2002, 5-2003).

1. OBNACTb NMPNMEHEHNA

HacTtoawuiA ctaHfapT ycTaHaB/IMBAET OCHOBHbIE MOJIOXEHWSI METPOJIOTMYECKOro 06ecrneyeHunst UCMbITaHWiA
npoayKuun Ans Uenei noaTBEPXAEHNS COOTBETCTBMSI NMPOAYKLMM U MPOLECCOB YCTAHOB/IEHHLIM TPEGOBaHMAM
(manee - meTponornyeckoe obecnevyeHne ncnbiTaHuii).

Tpeb6oBaHVs CTaHAapTa PacnpoCTPaHSAOTCA Ha AeATe/bHOCTb MO pa3paboTke HOPMATUBHLIX JOKYMEHTOB,
MOAroTOBKE M NPOBEAEHNI0 UCTbITAHUIA NPOAYKLMI 1 NPOLIECCOB A/1 LieNieil NoATBEPXAeHUsI COOTBETCTBUS.

MonoxeHnsi ctaHAapTa MOryT PacnpoCTPaHATLCS Ha WCMbITAHWS ¥ MPUEMKY BbIMyCKAeMOI NMpoayKumMu Mo
MOCT 15.309.

CTaHgapT He pacnpocTpaHseTcss Ha  MeTposiormyeckoe  o6ecnedyeHne  WUCMbITaHWA  NpoayKumm,
paspabaTbiBaeMOli M M3TOTOBMSIEMOI MO 3akazam MuHucTepcTBa 060pOHLI Poccuiickoit ®epepaumn n Apyrux
hefiepasibHbIX OpraHoOB UCMOMHUTENBHOW BNacTy B cddepe 060poHbl 1 Ge3onacHocTu Poccuiickoli degepauum, a
TaKXke UCMbITaHUiA CPELCTB U3MEPEHWIA ANS LeNeli yTBEPXAEHUS TUna.



2. HOPMATWVBHbIE CCbIJIKA

B HacToslLeM cTaHgapTe UCMo/b30BaHbl CCbIIKM Ha creayoLwye cTaHaapTbi:

FOCT 8.207-76 locygapcTBeHHass cuctema obecrnevyeHusi eaMHCTBa M3MepeHuin. MpsiMble M3MepeHus ¢
MHOroKpaTHbIMU HabnaeHnsIMU. MeToabl 06paboTkn pe3ynsTaToB HabnaeHUA. OCHOBHbIE MO0XEHUS

FOCT 8.315-97 locygapCTBEHHas cucTtemMa obecneyeHns egumHcTBa M3MepeHuin. CTaHgapTHble 06pasupl
CoCTaBa 1 CBOWCTB BELLECTB U MatepnasioB. OCHOBHbIE MOMOXEHMUS

FOCT 8.417-2002 lNocynapcTBeHHas cucteMa obecnevyeHuns eanHCcTBa usmepeHnii. EanHMLbI BEUUYNH

FOCT 15.309-98 Cuctema pa3paboTkm 1 NOCTAHOBKN MPOAYKUMM Ha NPOU3BOACTBO. VICMbITaHUA U npuemkKa
BbIMycKaeMoi npoayKumn. OCHOBHbIE NOSTOXKEHUS

MOCT 16504-81 Cuctema rocygapCTBEHHbIX WCMbITAHUA NPOoAyKUMW. VCMbITaHUA W KOHTPO/b KadecTBa
npoAyKumn. OCHOBHbIE TEPMUHbLI 1 OnpeaeneHns

MOCT P 1.11-99 lNocypapcTBeHHas cucTema crtaHgaptusaumm Poccuiickon depepaumn. MeTponormyeckas
3KcnepTU3a NPOEKTOB rocyAapCTBEHHbIX CTaHAapToB

FOCT P 1.12-99 lNocypapcTBeHHas cuctema ctaHgaptmusaumm Poccuiickoii depgepauyun. CtaHgapTusaums u
CMeXHble BUAbl feATeNlbHOCTU. TepMUHbI 1 onpeaeneHns

FOCT P 8.000-2000 MocygapcteeHHas cuctema obecrneveHus eguHcTea nsmepeHuii. OCHOBHbIE NMOMOXEHNSA

FOCT P 8.563-96 locypapcTBeHHasA cucteMa obecneyeHust eamHCTBa M3MepeHnin. MeToamkn BbINOMHEHNS
n3mepeHui

OCT P 8.568-97 TlocygapcTBeHHass cucTema obecneyeHuss eavHCTBa M3MepeHuin.  ATTecTtauus
ncnblTaresibHoro o6opyaosaHna. OCHOBHbIE NOJOXEHNSA

3. ONPEAEJNIEHNA

B HacTosillemM cTaHgapTe MNPUMEHSIIOTCS OCHOBHbIe TEPMUHbl U OnpefeneHust MoHATUA B o6nactu
MEeTPO/IOrMYecKoro o6ecneyeHust, UCnbiTaHWin N OLEHKN COOTBETCTBUS.

B o6nactm meTponorMyeckoro obecnedyeHnss B HacCTOsAWEM CTaHAapTe MPUMEHSIT TepMUHbl  C
COOTBETCTBYIOLMMUN ONPefeneHnsMmn B COOTBETCTBUM CO cTaTbeil 1 "OcHoBHble MOHATMA" 3akoHa Poccwuiickoii
depepauun "O6 obecneveHun eguHcTBa U3MepeHuid" [1] (€AMHCTBO M3MEpPEeHWi, CpeacTBO  M3MEpPEeHWid,
MeTposiormyeckas cnyxo6a, METPOSIOTMYECcKUii KOHTPO/Ib U HaA30p, MOBEpKa CPeACcTB M3MEPEHU, KanmbpoBka
cpencTs namepeHuin) n FOCT P 8.000 (n3mepeHue, obecneveHne eguHCTBa USMeEpPEHniA, MeTponornyeckas cryxoa
IOPMAMYECKOTO nua), B 061acTy UCMbITAHWUIA - TEPMUHbI C COOTBETCTBYOWMUMKU onpegeneHnsamm no MOCT 16504
(ycnoBusi ucnbiTaHUn, 06bEKT UCMbITAHUA, NporpaMma WCMbITaHWA, UCMbITaTe/lbHOE 060pyaAOoBaHMe, aTTecTaums
ncnblTateslbHOro 060pyA0BaHus, arTecTauma MeTOAMKN UCNbITaHWi, AaHHbIe UCTbITaHUIA, pe3ynbTaTbl UCTIbITaHWiA,
ucnbiTatensHasa opraHmzauus) n FOCT P 1.12 (MeTog ucnbiTaHWii, MeETOAUKA MCMbITaHWiA, NPOTOKO/ UCMbITaHUS,
MOrPeLLHOCTb U3MepeHns, ceptTudmkaLmns, obasartenbHas ceptTudurkauns, Lo06poBobHasa cepTudmkanms), a Takke
cnepytoLme TepMUHbI C COOTBETCTBYIOLLMMUW ONpeaeneHnsamMu, ycTaHoBeHHble B 3.1 - 3.9:

3.1. MeTtponoruyeckoe o6ecrneyeHne WCMbITAHWIA: YCTAHOB/EHWE W  MNPWMEHEHME  Hay4HbIX WU
OpraHn3aLMoHHbIX OCHOB, TEXHUYECKNX CPEeACTB, METPOMOrMYECKNX NPaBWU/ U HOPM, HEOBXOAUMBIX AN NOSYHEHUS
LOCTOBEPHOW U3MEPUTE/bHOM MHGIOPMaUMM O 3HAYEHMAX MoKasaTesieil kadyecTsa M 6e30MacHOCTM NPoAyKUMM 1
YCYl, a TaKkke O 3HAYEeHUSIX XapakTepPUCTUK BO3AEWNCTBYHOLMX (DAKTOPOB MU(MIM) PEXUMOB YHKLMOHMPOBAHMS
06beKTa NpY UCMbITAHUSX, APYTUX YCAOBUIA UCNbITAHWIA.

3.2. WcnbiTaHusi: TexHUYeckas onepauysl, 3akouyalowascs B ONPefesiEHUM OAHON WM HECKOSbKUX
XapakTepUCTUK AaHHOWM NpogyKuumW, NpoLecca Uav yCayrm B COOTBETCTBUM C YCTAHOB/IEHHOW npoueaypoii (TOCT P
1.12).

3.3. TMorpellHOoCTb pe3ynbrata WCMbITaHWA: PasHOCTb MeEXAY Pe3y/bTaToM WCMNbITaHUA XapaKTepPUCTUKK
o6bekTa npu hakTUYECKUX YCAOBUAX WUCMbITAHWUA M UCTUHHLIM (OEACTBUTENbHLIM) 3HAYEHNEM XapaKTePUCTUKM



obbekTa npn ycnoeunax NCNbITAHWA, YCTaHOBJ/IEHHbLIX B HOPMaTtBHOM AOKYMEHTE Ha METOAbI UCNbITAHUI 06bEKTA

[2].

3.4. Bocnpov3BOAMMOCTb  Pe3ynbTaTOB  WCTbITAHWIA:  XapakTepucTuka  pPesynsTaToB  MCMbITaHWiA,
onpegensiemas 6/IM30CTbi0 Pe3y/NbTAaTOB UCMbITAHU/ OAHOMO M TOro Xe 06bekTa No eAuHbIM MeToAauKam B
COOTBETCTBUM C TPebGOBaHUAMW OAHOMO U TOTO XE HOPMATUBHOMO [AOKYMEHTa C MNPWMEHEHMEM Pa3fIMYHbIX
3K3eMMN/SAPOB 060PYA0BaAHUS Pa3HbIMKU OnepaTopami B pasHoe BPeMsl B pasHbiX 1abopaTopusx.

MpumeyaHne. BocnponsBoAMMOCTb Pe3y/ibTaToB UCMbITaHW 3aBUCUT HE TOSIbKO OT TOYHOCTW U3MEPEHUIA, HO
W OT OJHOPOLHOCTU U CTaBGWILHOCTU XapakKTEPUCTUK MCMbITYEMOrO OGbLEKTa, HEMOCTOSHCTBA XapakTepuCTUK
06beKTa Mexay MChnblITaHusAMK, B TOM 4YuUCne OT pasbpoca xapakTepucTuk obpasuyoB (npo6), oTobGpaHHbIX Ans
NCMbITAHWUIA.

3.3., 3.4. (Monpaska, NYC 8-2002).

3.4.1. Hopmatus (npepfes) BOCMPOM3BOAMMOCTU: NPedenbHo Jonyckaemoe abCcosoTHOe pacxoxieHue
MeXay ABYMS pesynbratamy WCMbITaHWiA, MOlyYEeHHbIMU B YCMNOBUSIX BOCMPOM3BOAMMOCTU MpU [OBEPUTENbHOM
BeposaTHocTM 0,95 [3].

MpumeuaHne. B wmexayHapogHoi npaktuke [3], [4] npuHATO YycnoBHoe 0603HavyeHne npegena
R <|X -X,|, X X, y

BOCMpPOM3BOANMOCTU roe n - pe3ynbTaTbl UCMbITAHWIA OQHOTO M TOro e 06bekTa no
eAVHbIM MeTogukam B COOTBETCTBUM C TpebOBaHWSIMM OOHOTO W TOMO € HOPMATUMBHOMO AOKYMEHTa C
NMPUMEHEHMEM Pa3/IMYHBIX 3K3EMM/ISAPOB 060PYAOBaHMWA pasHbIMK OnepatopaMu B pasHOe BPEMSI B PasHbIxX
naboparopusix.

(MonpaBku, NYC 8-2002, 5-2003).

3.4.2. Cratuctnyeckas OLeHKa BOCMPOW3BOAVMOCTH: cpefHekBagpaTnyeckoe OTK/IOHEHMEe
BOCNPOM3BOAUMOCTY Pe3ysTatoB ucnbitaHuii [3], [4].

3.5. MoBTOpsieMOCTb (CXOAMMOCTbL) pPEe3y/bTaToB WCMbITaHWA: XapakTepucTUKa pes3ysibTatoB WUCMbITaHWiA,
onpeaensiemasi 6/1M30CTbI0 PE3Y/ILTATOB MCMbITAHWUIA OAHOTO M TOrO e 06bekTa Mo OAHOW W TOI e MeToAMKe B
COOTBETCTBUM TPebOBaHNAMM O4HOIO W TOFO XXe€ HOPMaTMBHOIO AOKYMEHTa B O4HOW U TOl e nabopatopun OgHUM
M TEeM Xe onepaTopoM C MCMO/Ib30BaHWEeM OAHOr0 W TOr0 Xe 3K3emnaspa 060pyoBaHUS B TeYEHMEe KOPOTKOro
NMPOMEXyTKa BPEMEHM.

3.5.1. HopmartuB (npegen) noBTOPSIEMOCTN (CXOAMMOCTW): MpedenbHO AonyckaemMoe abCOo/THOoe
pacxoxaeHne Mexay ABYMsi pe3ysisTaTaMi UCMbITaHWIA, NOSTyYEHHbIMU B YC/IOBUSIX MOBTOPSAEMOCTU (CXOAUMOCTM)
npu goseputesnbHoi BepoATHocTM 0,95 [3].

MpumeuaHne. B MexayHapoAHOV MpPakTUKe MPUHATO YC/IOBHOE O0603HaYeHve npefesna MnoBTOPsAemMoCcTy
r < |x1 - X, X X, o i Vi
(cxoammocTw) rae “1 v T2 - nBa pesynsrata UCMbITaHUiA OIHOTO 1 TOTO e 06bEeKTA N0 OfHON 1 TOM
€ METOAMKe B OfIHOVi 1 TOii e N1aboparopun OfHUM 1 TEM Xe 0rNepaTopoM C UCMO/b30BAHNEM OHOIO U TOTO Xe
ak3emnsspa 060pyA0BaHNs B TeHeHNEe KOPOTKOTO NPOMEXYTKa BPEMEHM.

)

(Monpaeka, NYC 5-2003).

3.5.2. Craructmyeckass oOueHKa MOBTOPSEMOCTM (CXOAMMOCTM): CpeaHeKBaapaTU4eckoe OTK/IOHEeHue
NOBTOPSEMOCTHU (CXOAMMOCTN) pe3ynbTaToB UcnbiTaHuii [3], [4].

3.6. CootBercTBMe (B 06nacTu OLEHKU COOTBETCTBUS): COOMIOAEHME YCTAHOBMEHHbLIX TpeboBaHuii K
npoaykuuu, npoueccy wam ycnyre (FOCT P 1.12).

3.7. OueHka coOTBETCTBUS: Ntobasi AEATENbHOCTb, CBA3aHHAA C NPSMbIM UM KOCBEHHbLIM OMNpeAeneHnem
TOro, YTO COOTBETCTBYOWME TpeboBaHNS BbinonHAKTCA (TOCT P 1.12).

3.8. lNoaTBepxaeHVe COOTBETCTBUA: AEATENbHOCTb, PEe3y/bTaTtOM KOTOPOW SABASETCA LOKYMEHTaslbHoe
CBUAETENbCTBO, [falolliee YBEepPeHHOCTb B TOM, YTO MPOAYKUUsl, Npouecc waM ycnyra COOTBETCTBYIOT
ycTaHoB/EeHHbIM TpeboBaHuam (TOCT P 1.12).



MpumeyaHue. NMPUMEHUTENBHO K NPOAYKUMW UK yCryre CBUAETENbCTBO MOXET ObITh B BUAe Aeknapauumn o
COOTBETCTBUY Un cepTudpmkara coorsetcteusa (FTOCT P 1.12).

3.9. VcnbiTaHnsi Ha COOTBETCTBME: MPOLeAypa OLEHWUBAHWS COOTBETCTBUS MyTEM MPOBEAEHUSI UCMbITAHWIA
(FOCT P 1.12).

4. LUENN N 3AAAYN METPOJIOTMYECKOIO OBECTEYEHNA UCTLITAHWN

4.1. OcHOBHas LeNb METPO/IOTMYECKOr0 06ecnedYeHnss UCMbITaHWii - NOoJlydYeHne  [10CTOBEPHOI
U3MEepPUTE/bHOIN MHpOPMAaLIM O 3HAYEHUSIX NoKasaTesei kauecTsa U 6e30MacHOCTU NPOAYKLIMN.

4.2. OCHOBHbIE 3aga4un METPO/I0rN4eCcKoro obecneyvyeHuns NCNbITaHWiA:

co3faHne HeobXOAMMbIX YC/OBWIA ANS NOMyYeHUs AOCTOBEPHON MHpopMaumy O 3HauYeHusX nokasartenei
KadecTBa ¥ 6€30MacHOCTU NPOAYKLMMN MPU UCNbITAHUSIX;

pa3pa60TKa METOANK UcnbITaHWiA, 06ecneL||/|Bar0|.|.|,|/|x nonyyeHne pesysibratoB UCNbITaHWii ¢ NOorpeLwHoCTbO N
BOCNpon3BoAMMOCTbHO, HE BbIXOAALWLNX 3a npeaesibl yCTaHOB/IEHHbLIX HOPM;

paspaboTka nNporpaMm UCNbITaHWi, obecneunBaromnx NosyYeHne AOCTOBEPHON MHOPMALNN O 3HAYEHUSIX
nokasaresieil kayecTBa U 6€30MacHOCTM MPOAYKLMM U X COOTBETCTBME YCTAHOB/IEHHbLIM TPEBOBAHMAM;

npoeseageHne MeTpOﬂOFMHeCKOﬁ 3KCNepPTu3bl NporpamMm n MeTognk NCNbITAHWIA,

obecneyeHrie NOBEPKN CPEACTB U3MEPEHWIA, NCMO/b3yeMbIX B cdiepax pacrnpocTpaHeHWs rocyaapCTBEHHOMO
METPOSIOTMYECKOTO KOHTPO/IA M Hag3opa W NPUMEHsIEMbIX [/ KOHTPO/IS NapameTpoB UCNbITYeMOW MpoayKLmu,
XapakTepUCTUK YC/IOBUIA UCMbITAHWIA, YCOBUIA 1 NapamMeTpoB 6e30MacHOCTU TPYAA M COCTOSHWS OKpyXatoLleli

cpeab! [3];
obecneueHne artectauun ncnoltaTesibHOro o6opyaosaHus B cootsetcTeumn ¢ FOCT P 8.568;

obecneyeHne KasiMbpoBKM CPeACTB M3MEPEHWIA, He Nogsexaliux rocygapCTBEHHOMY METPO/IOTMYECKOMY
KOHTpPOsI0 U Haasopy [6], [7];

obecneyeHne atTecTaumMm METOAVK BbIMNOMHEHMS M3MepPeHWii B cooTBeTcTBMM ¢ TOCT P 8.563 n meToguk
ncnblTaHui [8];

NOAroTOBKA MNepcoHasia MCnbITaTeNbHbIX NOAPA3AeNeHnA K BbINOMHEHWIO W3MEPEHWUA W UCNbITAHWA,
TEXHUYECKOMY OBCNYXMBaAHUIO 1 aTTecTalMmn UCnbITaTelbHOro 060pyA0BaHusI.

5. OCHOBHbIE TPEEOBAHVA K METPO/IOTMYECKOMY OBECTMEYEHUIO UCMbITAHUI

5.1. Ha npegnpusatusax (B opraHusauusx), rae MPOBOAAT WCMbITaHWA A8 Ueneil 06s3aTenbHoi
ceptuchukauum, n B Apyrnx chepax pacnpocTpaHeHus rocygapCcTBEHHOrO METPOIOTMYECKOro KOHTPO/IA 1 HaA30pa,
JomkHa 6bITb co3faHa MeTposiormyeckast cnyxba unm rMHas opraHvM3auvoHHasi CTpykTypa no o6ecnevyeHuio
eguHcTBa namepenuii [1], [9].

5.2. Tvnbl cpefcTs M3MEPEHWi, NPUMEHsIeMbIX NPU MNPOBEAEHUW UCMbITaHWUI ONS Leneil obsa3aresibHoin
ceptudmkaLmmn, 4o/MKHbI ObITh YTBEPXAEHBLI MoccTaHgapToM Poccun [10].

5.3. 3k3emnaspbl CpPeACcTB W3MEPEHW, WCMOMb3yeMble NPV NPOBEAEHUU WCMbITAHUA AONS  Uenei
06si3aTeNibHON  cepTucpmkaumm, B TOM 4MC/I€ MNPV KOHTPOSE XapakTEPUCTUK MCMbITYEMOl MNPO4yKUWK,
XapaKTepucTuK YCNOBWIA NCMbITAHWIA, KOHTPO/IE NapamMeTpOB ONacHbIX U BPeAHbIX NMPOM3BOACTBEHHbIX (PakTOpoB n
COCTOSIHMA OKpYXaloLel cpefbl U Npu NOATBEPXAEHUN COOTBETCTBMA NPUHATUEM AeKnapauun 0 COOTBETCTBUN,
[OO/DKHbI ObITb NOBEpPEHBI [5].

3K3emMnaspbl CPEACTB M3MEPEHWIA, NCNOMb3yeMble MPU NPOBEAEHVM UCTIbITaHWA ANS Leneil 406pOoBO/bHOW
ceptuchukauum, B cepax, Ha KOTOpble HE pacrnpoCTPaHATCA rOCy4apCTBEHHbI METPOIOrMYecknii KOHTPONb 1
Haasop, ceptudonumpytoT [11] u kannbpyioT [6, 7].

5.4. CtaHgapTHble obpasLpbl cocTaBa ¥ CBOWCTB BELLECTB M MaTepuasioB, UCMOSIb3yeMble Npu NPoOBeAEHUN
UCMNbITAHUIA ANSa uenei obs3aTesnibHON cepTudInKaumn, AO/MKHbI ObiTb YTBEPXKAEHHbLIX TUMOB B COOTBETCTBUM C



MOCT 8.315.

5.5. VcnbiTatenbsHoe 06opyaoBaHMe AO/MKHO ObITb aTTecToBaHo B cooTBeTcTBuMM ¢ TOCT P 8.568 ¢ yueTom
TpeboBaHWii HOPMATUBHbIX AOKYMEHTOB Ha METOAbI UCMbITAHWIA.

MpumeyaHne. O6opyfoBaHWE OTHOCST K MCMbITaTENIbHOMY B COOTBETCTBUM C €r0 HasHaueHuem no FOCT
16504 (cM. NpuMepbl Knaccutvkaumy u NPUMeEHEHNsT TEXHUYECKUX CPEACTB UCMbITAHWI HedITU U HEPTENPOAYKTOB

[12]).

5.6. TexHonoruyeckoe, nabopaTopHoe, BCnomorateqibHoe W T.M. 060pyAOBaHWe, He OTHOcAWeecs K
NCMbITATE/IbHOMY, NOABEPratoT NEPUOLNYECKON NMPOBEPKE TEXHUYECKOIO COCTOSIHUS B COOTBETCTBUM C YKa3aHUsAMM,
cofepXalmmncs B MHCTPYKLMAX NO SKCNJlyaTaummn 3Toro 060pyLoBaHus UK B nacrnoptax Ha HuX.

5.7. MeTOAVKN BbINOMIHEHUS W3MEPEHWiA, NMPUMEeHsIeMble MPU UCMLITAHUAX AA LUefeil NoaTBepXAeHus
COOTBETCTBYUS, [O/MKHbI GbiTb aTTECTOBAHbI WM CTaHAApPTM30BaHbl B COOTBETCTBUM C TpeboBaHusimMu FOCT P
8.563.

5.8. Pe3ynbTaTbl U3MEPEHW NMPU UCTIbITAHNAX AO/DKHbI OblTh BbIPXEHbI B €4UHMLAX BENNUMH, AOMYLLEHHbIX
K npumMmeHeHunio B Poccuiickon deapepaummn (FTOCT 8.417).

XapakTepuCcTuKM 1 napamMeTpbl NpoayKuuu, nocTaB/isieMoi Ha 3KCNOpPT, B TOM 4ucne cpeacTts |/|3mepeH|/||7|,
MOryT ObITb BblpaXeHbl B eAnHunLax, yCTaHOBJ/IEHHbLIX 3aKa34MKoM [1], Mnn B YCNOBHbLIX egnHnLax, yCTaHOB/1EHHbIX
B CTaHOapTax 1 Apyrnx HOpMaTtnBHbIX OOKYMEHTax A4 onpegesieHHbIX rpynn O,CI,HOpO,EI,HOVI npoaykuun. PGSyJ'IbTaTbI
UCNbITaHWUIA BblpaXkakoT B COOTBETCTBYHOLNX egnHNLaX.

5.9. MeToauku UCNbiTaHWii pa3pabaTbiBalOT HA OCHOBE MOJSIOXKEHWIA HOPMATMBHBLIX  [JOKYMEHTOB
locynapCTBEHHON cucTeMbl 06ecneyeHns efMHCTBA M3MEPEHWIA N HOPMATMBHBIX [JOKYMEHTOB Ha MPOAYKLMIO U
MeToApbl ee UCMbITaHWii, a Takke PekomeHaaumu [8], Npu 3TOM A0/MKHbI GbITh BbINOHEHbI CriEAyOLIME TPEGOBaHMS:

yCTaHOB/IEHbI HOPMbI MOKa3aTesieil TOYHOCTU U BOCNPOU3BOAMMOCTU Pe3YNLTaToB WUCMbITaHWIA (B TOM uncne
mexnabopartopHoii BocnponssogmumocTn) (Mpunoxexne A);

npefycMoTpeHbl NpoLeaypbl OLEHNBAHUSA XapaKTePUCTUK NOrpeLlHOCTU U BOCMPOU3BOAMMOCTY Pe3ysbTaTos
ncnbiTanuin (Mpunoxexue A);

npy OLEHVMBAHWU MOrPELUHOCTU pPe3y/ibTaToB UCMbITaHWA y4YTeHbl MOrPELUHOCTb M3MEpPeHWin napameTpos
NPOAYKUMM 1 BUSHME Ha 3TN NapamMeTpbl OTK/TOHEHW (DAKTUYECKNX YCIOBUIA UCTIbITAHWIA OT YC/I0BUIA NCTbITAHWUIA,
YCTaHOB/MEHHbIX B HOPMATMBHOM [OKYMEHTE Ha METOAbI UCMbITaHW Npoaykuum [2];

npoeseaeHbl NSMePEHUA ANA KOHTPOIA yC]'IOBI/If;I 6e3onacHocCT TpyAa n COCToAHUA Opr)K&iOLUﬁI?I cpebl.

MNprvmMeuaHne. B kauecTBe nokasatenei TOYHOCTWM Pe3y/bTaroB WCMbITAHWA MOryT ObiTb MCMO/b30BaHbI
XapakTepucTuku HeonpeaesneHHocTu [13].

5.10. MeToguKa uCMbITaHWA MOXET BK/IOUYATb B Ce6S B Ka4ecTBe COCTABHOM 4acTu MeToauKy (MeToAuKK)
BbINO/IHEHNSI U3MEPEHNI, aTTECTOBaHHYIO (aTTecToBaHHbIE) B COOTBETCTBUMN C TpeboBaHuamn MOCT P 8.563 nnu
COOepXaTb CCbIIKM Ha METOAUKN BbIMNOSIHEHWUS W3MEPEHWIA, pernamMmeHTUpOBaHHblE B  FOCYAAPCTBEHHbIX
CcTaHgapTax.

MeTogunku NCNbITAHWIA, npumeHaemble a4 u,ene|7| noatreepXaeHna CooTBETCTBUA, AO/DKHbI COOTBETCTBOBATb
Tpe6OBaHI/IF|M I'Ipanm noareepXaeHnAa CoOoTBEeTCTBUA NPOAYKUNN KOHKPETHbLIX BUAOB.

5.11. [JoOKyM€eHTbI, B KOTOPbIX periameHTUpoBaHbl METOANKM UCMbITaHWIA, AO/MKHbI COAEPXaThb:

nepeyeHb NapamMeTpoB MPOAYKUMW, NOABEPrAEMOI MUCMbITAHUSIM, U XapakTePUCTUK YC/TOBUIA UCMbITaHWiA C
yKazaHVeM HOMWHaJIbHbIX 3HAYEHWI N AMana3oHOB N3MEHEHUI;

3HAYEHNA XapaKTEPUCTUK MOrPELIHOCTU Pe3ysibTaToB W3MEPEHMWIA M UCMbITAHWA NapaMeTpoB NPOAYKUMM 1
XapakTepUCTUK YCNOBUIA UCMbITaHWIA, NpUNMcaHHbIie AaHHON meToaunke [2, 3, 4];

HOPMaTMBbl U MpOLEaypbl OLEHVWBaHWS BOCMPOU3BOAVMMOCTU PE3Yy/ILTAaTOB WUCMbITaHU (WM CCbIIKM Ha
HOPMATUBHbIA [JOKYMEHT, pPerfamMeHTUpYoLLniA 3T npoueaypbl A/ BCEX BUAOB WCMbITAHW OAHOPOAHONO BUAA



npoaykuuu) [3, 4];

METOAVKM BbINO/IHEHWS M3MePeHWii napamMeTpPoB NPOAYKLIMMN 1 XapakTepUCTVK YC/TOBUIA UCTIbITAHWIA, €CN OHU
BK/IOYEHbI B KQYECTBE COCTABHOW YacTu B METOAMKY UCTIbITAHWIA;

Tpe6OBaHI/IFI K 3TaJ/IOHaM, cpegcrtBam I/I3MepeHI/II7I, ncnbiTaresibHomMmy n BcnomoraresisHomMmy O60pyAOB&HI/IPO
(}'II/I6O YKasaHune nx tmnos 1 XapaKTepI/ICTI/IK), MarepuasiaM n peakTneam,

onepauuy MNoAroToBKW, MNPOBEAEHWUSI WCNbITaHWUA, BKAYas MNOPSAOK OT6Opa, MOATOTOBKM W XpaHeHWs
o6pasuoB (Npob) ANA UCNbITAHUA, anropUTMbl 0O6PabOTKM AAHHbIX WUCMNbITAHWUA W BbIMUCAEHWIA pe3ynbTaToB
N3MepeHnii Npu NCNbITaHUSX;

TpeboBaHWs K 0QOPM/IEHNIO PE3Y/ILTATOB UCTbITAHWIA;

TpeboBaHWs K kBamukaLm nepcoHana, NPOBOAALLENO UCMbITAHUS;

TpeboBaHuA K 06ecrneveHno 6e30NacHOCTM BbINO/THAEMbIX PaboT;

TpeboBaHMsA K 06eCNEYEeHNI0 SKONOTMYECKOI 6Ee30MacHOCTH.

5.12. MpoeKTbl HOPMATMBHbIX AOKYMEHTOB, pernaMmeHTUpYoLWLmMX METOANKN UCNbITaHWA NPOAYKLWWN, AO/MKHbI
OblTb MOABEPrHYTbl METPOSIOTMYECKO 3KCNepTM3e B MOpsiAKe, YCTAHOB/IEHHOM Ha MpeanpuatMax U B
opraHv3aumsx, NPOBOAALLMX UCTbITaHNS NPOAYKLNN.

[nsi npoBefeHNs METPO/IOTMYECKOI 3KCNEPTU3bl MOXET BbITh MCMOb30BaHA pekoMeHaums [14].

MpoekTbl rocyfapCTBEHHbIX CTaH4AapTOB, pernameHTUPYoLWMX METOAMKN UCNbITaHWi Npoaykumun, cnepyet
noagepratb METPOIONMYECKOI 3KCNEPTU3e B COOTBETCTBUM C TpeboBaHuamu MOCT P 1.11.

5.13. [loKyMEeHT, per/lamMeHTpyoLWuii NporpaMmy UCMbITaHUi, LO/MKEH CoAepXaTb:

nepeyeHb NapameTpoB NPOAYKUMM, NOABEPraeMoi UCMbITAHUAM, U XapakTepUCTUK YCNOBUI UCNbITaHWA ¢
yKasaHMeM HOMUHa/IbHbIX 3HAUYEeHUI 1 AranasoHOB U3MEHEHWIA;

nepeyeHb AOKYMEHTOB, Ha COOTBETCTBUE Tpe6OBaHI/IF|M KOTOPLIX MPOBOAATCA NUCNbITAHUA;

nepedyeHb [IOKYMEHTOB, PernaMeHTUPYIOLWMX MEeTOAMKN WUCMbITaHui, nocneaoBaTeflbHoCTb U 06beM
MPOBOAMMbIX 3KCMEPUMEHTOB;

MopsiA0K, YCI0BUS,, MECTO U CPOKM NPOBEAEHNS UCMbITAHWIA;

TpeboBaHMS K XapakKTepUCTMKaM MOrPELHOCTM W BOCNPOM3BOAUMOCTUA PEe3y/bTaTOB  M3MEPEHURn 1
NCNbITAHWNIA;

nepeyeHb 3Ta/IOHOB, CpPeacTB I/I3M6p8HI/II7I, ncnbltTaresibHOro “n BCNOMOraresibHOro O60py,qOBaHMF| C
yKasaHnem nx TunoB N XapakTepucTtuk, MmatepmnasioBs n peakTtnBOB,

METOAMKY M MOopsSAoK OTO6opa, MOAroTOBKM U XpaHeHMs obpasuoB (Mpo6) A/ UCNbITAHWIA UMW CCbIIKM Ha
rocyapCTBEHHble CTaHAapTbl, PernaMeHTMpylomMe METOAUKY W MOPSLOK O0TOOopa, MNOATOTOBKM WM XpaHeHUsi
06pa3suoB (Npob) Anst UCMbITAHWIA;

anropuTMbl 06PabOTKM AaHHbIX UCTILITAHWIA U BbIYUCIEHWIA PE3Y/ILTATOB U3MEPEHUIA NPY UCMbITAHUSIX;
TpeboBaHMs K 00OPM/IEHMIO PE3YNbLTaTOB UCMbITAHWIA.

5.14. Pe3ynbTathl UCMbITAHWUI (OMKCUPYIOT B MPOTOKO/E, B KOTOPOM B YMC/Ie NPOUNX CBEAEHUI AO/MKHbI BbITh
yKazaHbl:

HaMMeHOBaHWE OObeKTa WCMbITAHWIA, KOHTPOMMPYEMbIE MPU WCMbITAHUSIX XapakTepUCTUKM CBOWCTB W©
napamMeTpoB 00bEKTA,;

HauMeHoBaHWe 1 0603HaYeHNe AOKYMEHTA, PerfiaMeHTUPYIOLLIEr0 METOAMKY UCMbITAHNIA;



XapaKTepucTtukn yCI'IOBI/IVI UCNbITAHUA N BHELIHNX BO3,EI|EI7ICTByI'OLLI|I/IX (paKTOpOB;

pesynsratbl U3MepeHnii (MCNbITaHUIA) XapakTePUCTUK CBOMCTB W/ NapaMeTpPoB 0ObeKTa, XapakTepuCTUKM
MOrPEeLIHOCTM MOJYYEHHbIX PE3Yy/IbTaToB, a Takke BOCNPOM3BOAUMOCTb Pe3y/bTaToB UCMbITaHWi (ECNN UCTbITaHWS
06bEKTa NPOBOAW/INCH U B YC/TOBMSIX BOCMPOM3BOAMMOCTH);

HanMeHoBaHuA, TUMbl WX OCHOBHbIE XapPakKTepPUCTUKN ITaJ/IOHOB N CPeacTs |/|3mepeH|/||7|, MCNOJIb30BaHHbIX
npn ncnblTaHNAX;

PEeKBU3NTbI UCMbITATE/IbHOMO NoApPa3AeNeHus.

5.15. B cooTBeTCTBUM C 3agayaMn MeTPOosIormMyeckoro obecneyeHuns UcnbITaHuii MEeTpPOos1I0rnyeckmne CI'Iy)K6bI
opngndyecknx nuy, Uan WHble oOpraHU3alMOHHBbIE CTPYKTYpPbl NO obecneyeHunto eAnHCTBa M3Mep6HI/Iﬁ OO0JDKHbI
BbINOJ/IHATL Cnegywouine q:)yHKLI,I/IVIZ

opraHv3auuio 1 MpoBefeHNe COBMECTHO CO creuuanuctaMu Apyrmx TEXHUYECKMX CAyx6 npeanpuatms
CMUCTEMATMYECKOr0 aHan3a COCTOAHMSA U3MEPEHWUIA, KOHTPO/IS U UCMbITAHW B UCMbITATENbHbIX NOAPa3AeneHunsx
[15] n [16], a Takke OLEHKM COCTOSIHMA U3MEPEHUIA B UCTNbITATE/bHbIX labopaTtopusx [17];

NOArOTOBKY MeponpuaTWli N0 COBEPLUEHCTBOBAHMIO METPO/IOMMYECKOro 06ecneveHns UCMbITaHWin Ansa Lenei
OLIeHKM COOTBETCTBUSI U MHBIX UCMbITAHUIA, yyacTve B MX peasim3aumm U KOHTPO/b BCEro KOMMEKca Mep No ux
CBOEBPEMEHHOW peanunsaymu;

CBOEBPEMEHHOE BBEAEHNE HOPMATUBHLIX [OKYMEHTOB (FOCY[apCTBEHHbIX CTaHAapTOB, NpaBUI Mo
METPOsIorMK, pekoMmeHaauuii no MeTposnornn) frocyaapcTBeHHON cucTeMbl 06ecnedeHrs eMHCTBa U3MepPeHuii;

y4yacTue B NOAFOTOBKE K akKpeauTauun UCbiTaTesbHbIX NoApasfaeneHuis;
yyacTue B NOAroTOBKe K CepTuchmKaLmm cUcTeM KauecTBa 1 Npou3BOLCTB;

BbIlMOJIHEHNE pa60T no arrectaunm MeETOANK BbINO/THEHNA |/|3mepeH|/||7| (I'Ipl/l Ha/Inynn akkpegmtauun Ha npaso
arrectaumm MeTogukK BbINMOSIHEHUA I/I3MepeHI/II7I) n yyactme B pa60Tax no yHVICbI/IKaLI,I/II/I n CtaHgapTmn3aynn meToank
BbIMOJTHEHUA I/I3MepeHI/IIz;

yyacTue B aTTecTauuu MUcnbiTaTeNlbHOro 060pyAoBaHus, paspaboTke nporpaMm U MeToauK atTectauuu
“cnblTaTeIbHOr0 060PYA0BaHUS;

NpoBefEHNE METPOSIOTMYECKOI SKCMEPTU3bI MPOTrPaMM ¥ METOAMUK UCTbITAHWIA [14];

npoBeAeHNe METPONOINMYECKOM 3KCMEePTU3bl TEXHUYECKUX 3afaHuii, KOHCTPYKTOPCKOW M TEXHO/0rMYeCcKom
[OKyMeHTaLun, NPOEKTOB HOPMATVBHBIX AOKYMEHTOB, perlaMeHTUPYIoLWMX TPeboBaHus K ucnbitaHnam [14];

CBOEBPEMEHHOE MpPeAoCTaB/iEHNE MPUMEHSEMbIX B MCMbITATE/bHbIX NOApPa3AeneHnsX CPeAcTB N3MEPEHW
Ha NoBepKy, OpraHn3aLmio paboT No KaIMGpPoBKe CPEACTB N3MEPEHUIT B COOTBETCTBUM C [6, 7];

BbINO/IHEHNE 0OCOO0 TOYHbIX W3MEPEHWA ANs ueneii MEeTposiorMyeckoro obecnedyeHust UcnbiTaHuin (No
3aKasam UcnbiTaTe/bHbIX NogpasneneHuii);

pa3paboTky M BHEAPEHUE [O0KYMEHTOB, PEerflaMeHTUPYIOLLMX BOMPOCLI METPOMoOrMyeckoro obecnevyeHust
UCNbITaHWI Ha NpeanpPUATMK (B opraHn3aLumn), yuacTne COBMECTHO CO CreuuannctaMmm apyrux TeEXHUUECKMX Cnyxe6
B paboTax Mo akTyasiM3aluy HopMaTMBHOI 6a3bl MO METPO/IOTMUECKOMY 06GEeCNEeUEeHN0 UCTbITaHNIA;

METPO/SIOTMYECKMA Haf30p 3a COCTOSHMEM W MPUMEHEHUEM CPeACTB W3MepeHuil, aTTeCcToBaHHbIMM
MeTOAMKAMUN BbINO/IHEHNUS W3MEPEHWI, 3TasIoHaMK, MPUMEHSIEMbIMU A1 KasIMGPOBKM CPEefCTB M3MepeHuld, 3a
cobnofieHMeM MEeTPOJIOTMYECKUX MPaBU/ U HOPM, HOPMATMBHbLIX AOKYMEHTOB MO O6ecneyYeHuio eauHCTBa
M3MepeHuiA NPy OCyLLECTBAEHUN UcnbiTaHuii [18].

5.16. FocynapCTBEHHbI METPOSIOIMYECKUA HaA30p 3@ COCTOSHMEM W MPUMEHEHWEM CPELCTB U3MEPEHWIA,
aTTeCTOBaHHbIMM  METOAUKAMU  BbINO/IHEHUSA  W3MEpPEeHWli, 3TasloHaMy  eduHWL,  BeWYMH, CcobngeHnemM
METPONOrMYECKUX MpasBual U HOPM NPU BbINO/IHEHUN UCTIBITAHWI B cepax pacnpocTpaHeHUs rocyapCTBEHHOIO
METPOMOrMYECKOr0 KOHTPO/IA UM Haf3opa OCYLLEeCTBAAIT opraHbl [OCyfapCTBEHHOW METPOSIOrMYecKon Cnyxobl
locctaHgapTta Poceum [19].



Mpunoxexve A
(cnpaBo4Hoe)

ONPEAENEHVE NOrPEWHOCTW 1 BOCINPOV3BOANMOCTN
PE3Y/IbTATOB NCIMbITAHVN. MPUMEPDI

A.l. MNpn pa3paboTke METOAMK U MPOrpamMm UCNbITaHUA NPOAYKLMU, HOPMATUBHbIX AOKYMEHTOB Ha METOAbI
NCMbITAHWIA, a Tawkke A7 YCTaHOBEHWA (IaKTUYeCKUX 3HaYeHWii XapaKTepUCTWK MokasaTteneid TOYHOCTM
pe3ynbTaToB UCNbITaHUA HEOBXOAMMO YUnTbIBaTL TpebosaHus [2, 3, 4, 8].

A.2. HopMmbl nokasartenei TO4HOCTM (MOrpeLwHocTn u(nam) BOCNPON3BOAUMOCTW) PEe3yNbTaToB UCMbITaHWiA
yCTaHaB/IMBAIOT B FOCYAAPCTBEHHbIX CTaHAapTax WU Apyrux HOPMaTUBHbIX AOKYMEHTaX Ha MPOAYKUMIO N METOAbI ee
NCMbITAHWIA. DT HOPMbI OO0/MKHbI ObITb COMMacoOBaHbl C YCTAHOB/IEHHBIMU B 3TMX AOKYMEHTax [Ornyckamu Ha
nokasaresim kayecTsa 1 6e30NacHOCTY NPOAYKLUN.

A.3. B fokymeHTax, pernaMmeHTMpYIoLnX KOHKPeTHbIe MeToabl ucnbitanuid (5.10, 5.10.1 n 5.11 ctaHgapTa),
yKasblBalOT  MpuUnMcaHHble  (hakTUYeckne) 3Ha4YeHus  nokasateneid  TOYHOCTM  (MorpewHocTn — u(uam)
BOCMPOV3BOAMMOCTN) Pe3ynbTaToB MCMbITaHUA. ITW 3HAYEHWUS OLEHUBAKOTCA Ha CTaauu paspaboTku KOHKPETHO
METOAMKN UCMbITAHWUIA C ucnonb3oBaHuem [2, 3, 4, 13, 20].

A4. Ecnu B [OOKYMEHTax, PernameHTUpyloLmnx KOHKPETHble METOAUKM  WCMbITaHWA, OTCYTCTBYIOT
npunucaHHble (akTMYecKMe) 3HauyeHUs nokasaresnieli TOYHOCTM (norpewHocTn u(nnm) BOCMPOM3BOAUMOCTY)
pe3ynsTatoB MChNbiTaHuiAi, B nporpamme wucnbitaHuii (5.13 craHgapTta) crnedyeT nNpeaycMOTPeTb npouenypy
(anroputm pacuyetoB U(WIM) IKCMEPUMMEHT), MO pe3y/brataM KOTOpOl MOryT ObiTb HalfeHbl cTaTtucTuyeckune
OLEHKM noKasaresieil TOHHOCTY Pe3y/bTaToB BbIMOIHEHHbIX UCbITaHuii [2, 3, 4, 13, 20, 21].

A.5. 1nA BblpaxeHVs 3afaBaeMblX HOPM nokasatenieli TOYHOCTU pesy/ibTaToB UCTbITaHWi, 41 BblpaXKeHus
npunMcaHHbIX (PakTUUEeCKnNX) 3HaueHWI noKasarenen TOYHOCTM pPe3yNbTaToB UCMbITaHWUI, a Takke A/151 BblpaXkeHus
CTaTUCTMYECKUX OLEHOK 3TUX MokKasaTtenein MOryT ObiTb MCNOJMb30BaHbl XapakTepUCTUKN  MOrPeLLHOCTH,
npuseneHHble B A.5.1 - A.5.4.

A.5.1. HWXHAA 1 BEPXHAA rpaHuubl MHTEPBaJsia, B KOTOPOM MOrpelHOCTb pesysibtatoB UCMbITaHWiA HaxoaunTtcA

i i . AP 8P 0
C 3a[1aHHOI1 BEPOATHOCTbIO P (B 4aCTHOCTU, C BEPOSATHOCTbIO, paBHOW eanHuLE): +/- nnm +/- (%).

. (A o
MpumeyaHne. AGCOMIOTHASA MOrPELIHOCTb PEe3y/IbTaToB MCMbITaHWl X" npepacTtaBnsieT coboii pasHoOCTb
MeX4y pesynsTtatoM WChbITaHuidi U AelACTBUTENbHbIM 3HAYEeHVWEM MapameTpa NPoAyKuuW, MNoABepraemoit
UCNbITAHWSIM, U BbIPaXKaeTCs B e4MHULLAX U3MEPSIEMOI BENNYMHBI

A, =x-p, ()
rAe X - pe3ynbTar UChbITaHuii;

H . nefictBuTensHoe 3HaueHre napameTpa NpoayKLMK, NOABEPraeMOii UCTILITAHNSIM.

. (6 y
OTHOCUTEeNIbHasA MOrpPeLllHOCTb pPesy/ibTaToB UCTbITaHU - OTHOLLUEeHMe abCoTHO norpeLwHocTn

. (A y
pe3ynbTaroB UCNbITaHUA ~ *~ K NOMyYEHHOMY 3HAYEHWI0 napameTpa NpoayKuun, NoABepraemoit NcnbiTaHUsAM, X
(B monax unv B npoLeHTax)

s=XTH_ A s X B 0=

X X umm X X

=100 (%). (2)



A.5.2. CpefiHeKBapaT4YeCcKoe OTK/IOHEHME CYMMAapHOIi MOrpellHOCTU Pe3ynbTaToB UCTbITaHWi 0 (4) nnu

a(8)

A.5.3. HWKHAA 1M BEpXHSAS rpaHuubl MHTEpBasia, B KOTOPOM C 3a4aHHOW BEpOSATHOCTbO P HaxoguTcA
A
HEUCK/TIOYEHHAas cucTemarmyeckas COCTaBsAlas NorpewHocTn +/- — 5 1 cpefHekBafpartuyeckoe OTK/IOHeHWe

o(A)

CNnyyaliHoli CoCTaB/IALEl NOrPELLIHOCTW Pe3y/ibTaToB UCMbITaHNiA

A.5.4. HopmaTtus (npeges) noBTOpsieMoCTU (CXOAMMOCTH) r u Hopmatue (npeaen) socnpoussogumMoct R
pe3ynbraToB ncnbiTaHui [3].

A5.4.1. Hopmatve (npegen) nNOBTOPSEMOCTM (CXOAMMOCTW) pe3ynbLTatoB WCNbITaHWin r - npegensHo
fonyckaemoe abCcosOTHOE pacxoxaeHue AN [0oBepuTeNnbHOW BeposaTHocTu 0,95 mexay AByMS pesynbratamu
NCMbITAHWIA, NOSTYYEHHBIMW B YCMOBUAX NOBTOpSAeMOCTH (cxogumocTn) [3] (xapakTepucTuka, SBASIOLWAACA YacTbio
CNnyyaliHoli CcOoCTaBnAoLWel NOrpewHoCT PesybTaToB UCMbITaHWl, KoTopas 06blYHO 3a4aeTcs B HOPMAaTMBHbIX
JOKyMeHTax Ha MeToAbl MUCMbITaHWii 1 NO3BOMSET OCYLLECTBASATb ONepaTUBHbIA KOHTPONb TOYHOCTU Pe3yNbLTaToB
ncnbITaHWi),

r < |x1 - X,

,» (3)

X X < o o o
rae Inp =2 - ABa pesysibrata UCnblTaHM O4HOI0 U TOrO Xe obbekTa no OAHOM 1N TON Xe MeToAMKE B OAHOUN U
TON Xe rla6opaTop|/||/| TEM XXe oneparopomMm C MUCNOoJ/ib30BaHMEM TOrO Xe 3K3eMmidpa O60py,CI|OBaHI/IF| B TeyeHune
KOPOTKOIO NMpoMeXXyTka BpeMeHN.

A.5.4.2. Hopmatus (npegen) BOCMPOM3BOAMMOCTM R - npegenbHO [AOoNycKaemoe pacxoxieHue Ans
poBepuTesnibHOW BeposATHOCTM 0,95 mexay [OByMs pesynbrataMmy  UCNbITaHWi, MNOJSyYEHHbIMW B YCIOBUSX
BOcnpom3soaMmMocTy (3.4 cTaHgapTa),

R <X, -X,

» (4

X, X o
rne Iy 2 - COOTBETCTBEHHO pe3yneratbl NOBTOPHLIX UCMbITAHUM OAHOIO N TOIO XXe o6bekTa no €AVNHbIM
MeToAnKaM B COOTBETCTBUU C Tpe6OBaHI/IF|MI/I OAHOMO M TOro Xe HOopMaTuBHOINoO AOKyMeHTa C NPUMEHEHUEM
Pa3/IMYHbIX IK3EMMNIAPOB 060pyp,OBaHI/IFI PasHbIMK onepatopamMn B pasHOE BpeMA.

X,

Mpn npoBeAeHUN Mex1abopaTopHbIX UCMbITaHWA AN Uenein NoATBEPXAeHNss COOTBETCTBUSA [16, 19] "

2 - pesynerarthbl NCNbITaHWi OAHOIo N TOro Xe o6bekTa no €AVNHbIM METOANKaM B COOTBETCTBUN C TpeGOBaHMﬂMVI
OAHOrIo M TOro € HOPpMaTuUBHOIO AOKYMEHTa B pa3HbIX na6opaTop|/|ﬂx.

A.5.4.1., A5.4.2. (MonpaBka, NYC 5-2003).

A.6. Crarnctuyeckas oOLeHKa MNOrpewwHoCT! pPe3y/nbTatoB  MWCMNbITaHUA  OTpaXkaeT CTeneHb 6rM30CTy
OTAEe/IbHOTO, YXXe NOJIYYEHHOro pesy/brara UCMbITaHWI, K AeACTBUTENIbHOMY 3HAYEHWNIO N3MEPSeMOW BEIMUYNHBI U
MOXeT ObITb NOsly4yeHa MeTogamMu, U3NIOKEHHbIMKU, Hanpumep, B [22] nnu [3].

A.7. CTatuctuyeckas oueHka HEUCK/KOYEHHOWN CUCTEMATUUYECKONA COCT&BI’IFHOLLI,GVI NOorpeLwHoCTn pesysibraroB
NCNbITAHWIA npeancraBndaeTcA cpegHekBagpaTtnyeckmum OTKNNOHEHneM HENCK/HOYEHHO cucTeMaTmnyeckom

o(

" 5 0 (Ag)
COCTaBNALLEN NOrPeLLUHOCTU Pe3y/isTaTtoB UCNbITaHUN [2, 3, 22].

A.7.1. Ecnn matematMyeckoe OXuAaHue CUCTEMATMYECKON COCTaBNAOLWEN MNOrPEHOCTM pe3ysbTaTtoB
NCMbITAHUI N3BECTHO N MOCTOSIHHO, TO B Pe3y/ibTaThl UCTbITAHWI BBOASIT COOTBETCTBYHOLLYIO MONpaBky [2, 3, 22].

A.8. Crartuctnyeckasi OLEHKa MOBTOPSIEMOCTM (CXOAUMOCTM) NpeAcTaBAseTcss cpeAHeKBaapaTUyeckumM

o o
OTK/IOHEHMEM MOBTOPSIEMOCTU (CXOAMMOCTU) Pe3y/ibTaToB UCTIbITaHWii - NokasaTenem cxoaumoctv ' [3, 4]:



X. .o ] = - o
rme - i (! L .. M 1 >= 30) pesynbTarT UCMbITAHUA, MOMYYEHHbI B YCOBUSIX MOBTOPSEMOCTU
(cxogumocTu) (cm. A.5.4.1 MpunoxeHus A);

X - cpemHeapuMeTVYecKoe 3HaueHue U3 N Pe3y/bTaTtoB MUCMbITAHWA B YC/IOBUSIX MOBTOPSEMOCTU
(cxogumocTn).

B npeanonoxeHnn HopMasibHOTO pacnpefeneHns cnydyaliHoil cocTaBnsoLWeit norpewHocTM npun=2un P =
0,95

r
2,77

o, =

(6)

A.8.1. MNpun poctatodyHO 60/MBLWIOM Yuc/e 3KcnepumeHToB (n >= 20) U B NpeanonioXeHU HOpPMasibHOro
pacnpefeneHust c/y4vanHoli COCTaB/IAIOWER MOrPEHOCTM MOXHO MPUHATL paBHbIM 2,0 (cm. Hanpumep [21]),
COOTHOLUEHME MeXAy CpefHeKBagpaTtuveckum OTK/IOHEHWEM  C/IyYalHOM  COCTaBASAOWEN  MOrpPeLHoCTy

o(g):

0
Y ( A) 0Jr
pe3ynbrartoB UCMNbITaHUN N nokKkasaresnemMm cxoanmocCcTun N, COOTBETCTBEHHO, BbIYUC/TUTb

o (g) =20,..(7)

A.8.2. [lna cny4aeBs, Korga CUCTEMATMYECKOW COCTaBMsOLLEN MOrPELIHOCTN MOXHO npeHebpeub [3, 22],
HVDKHIOIO U BEPXHIO TpaHuLbl MHTEPBasia, B KOTOPOM HaxoAMTCS MOrpeLlHOCTb PEe3y/bTaToB MCMbITaHUA, MOXHO

0
paccuntatb  cneayioupm  obpasom O T TLIGO(A)

0
§= +1,96 0 (A)

norpeLwHoCcTH.

B eagunHunuax MSMEDHEMOM Be€/INYNHbI nnn

B % OTH. B MNpeganosioKeHWM HOPMasIbHOTO pacnpefeneHnst CriyvaHon CcocTaBnAsioLel

A.9. CratucTnyeckasl oOUeHKa  BOCMPOM3BOAUMOCTM  Pe3ynsTaToB  UCMbITaHWlii  npeacTaBnsieTcst

. 0
cpefHeKBaApaTNYeCKUM OTK/IOHEHMEM BOCMPOM3BOAVMOCTU Pe3y/ibTaToB UCNbITaHWA R 1 MOXET ObITb NoAyYeHa
no dpopmynam, npvBefeHHbIM B [3, 4, 21].

B npegnonoxeHnn HOpMasibHOrO pacnpefeneHus cnyvaiHo cocTaBnsaoLweid norpewHocTM npum =2 n P =
0,95

R

0p = ——. 8)
2,77
Mpumepbl onpegeneHnst (pacyeta) XxapakTEPUCTMK MOrPELIHOCTM W BOCNPOM3BOAUMOCTU Pe3ynbLTaToB

NCMbITAHWUA.

Mpumep 1. PacyeT NOrpewHoCcTn pe3yibTatoB UCMbITaHNA acbecToBbIX (PPUKLUMOHHBIX HaKNagok Ans uenei
cepTuchnkaLmm Ha COOTBETCTBUE TPEBOBAHNUAM TEXHUYECKMX YCIOBUIA K OTKNOHEHWIO OT M/IOCKOCTHOCTU TOPLEBbIX
NOBEPXHOCTEN HakKMagok.

TpeboBaHWs K NoKasaTesiM TOUHOCTU PE3Y/ILTATOB UCMbITAHWIA B HJ, OTCYTCTBYIOT.

Paspabotuuk mnsgenuii - OAO "HayuHo-muccnegoBaTeslbCKUil U KOHCTPYKTOPCKO-TEXHONOTMYECKNIA NHCTUTYT
acbecToTexHn4eckmx nsgennin - goupma TUNP; . Apocnasnb.



|_|0Tpe6I/ITEI'II/I - npeanpuAaTna apuratenieCtpoeHusd B aBTOMOOW/bHOIA NPOMBbILL/IEHHOCTW.

OCHOBHbIM NapameTpoM, OnpeaensowmM KadyecTBO (PPMKLUMOHHBLIX HakNafoK, SIBASIETCA OTK/IOHEHuEe OT
naocKocTHoCcTU D.

[ns 3HaueHuii D B KOHCTPYKTOPCKOV AOKYMEHTALIMN YCTAHOB/EH AnanasoH 0,2 - 0,6 MM.

®PUKLUMOHHbIE HaKMaAKW WUCMbITLIBAKOT NOA, AAB/IEHWEM C MOMOLLbIO HaXUMHbIX Kosel. MeTog, ucnbiTaHuii
OCHOBaH Ha U3MepeHnn Noj AaB/IEHMEM C MOMOLLbI Habopa wwynoB no TY 2-034-225-87 3a3opa mMexay paboueli
(TopueBoii) NOBEPXHOCTLHO DPUKLIMOHHOI HaKMaaku U MOBEPXHOCTbLIO MOBEPOYHON NANTLI, HA KOTOPOW pasmelleHa
Haknazgka.

CxeMa BbINOMHEHUs U3MepeHuii NpuBeaeHa Ha pucyHke A.1

N/w

1 - noBepoyHasa namta no NOCT 10905 He HWXKe 2-To Kacca
TOYHOCTY; 2 - PPUKLNOHHAA HaKNaaKa; 3 - HOXXMMHOE KOMbLO U3
ctanm no NOCT 1050, TBepaoctb HPCa 57-63; 4 - 30Ha KOHTPOA

OTK/IOHEHWIT OT MIOCKOCTHOCTM (NO BCEW ASIMHE OKPY>XXHOCTM)

PuncyHok A.1. Cxema BbINO/IHEHUSI U3MepPeHNiA

Pasmepbl HaXWMMHOIO Kosiblia BblIOMpAOT Takum 06pa3om, 4YTOObl Ha MOABEPraeMytld  WUCMbITaHUSAM
(OPUKLMOHHYIO HaKnaakKy co3faBanochb aasneHune (1,5 +/- 0,2) kMa.

Haknagky pasmMeliatoT Ha MOBEPOYHOW NAWTE M CBEPXY YCTaHaB/IMBAIOT HaXUMHOE KONbLUO WM Habop
Koseu, obecneunBalLLMX gaBneHme Ha Haknaay (1,5 +/- 0,2) kMa.

KOHTpO]'Ib OTK/TOHEHUA OT N/I0OCKOCTHOCTN Haknagok npoBogAT C NMOMOLLbHO Ha6opa LlynoBs ¢ MakCMMaJibHbIM
pasmepom, Ha 0,01 mm npesbilalWwnM yCTaHOB/TIEHHOE B TEeXHNYECKOoM AOKYMeHTaunn oonyckaemMoe OTK/I0HEHNe
OT MNMJIOCKOCTHOCTMW.

3a30p Mex[y NoBEpPXHOCTbI0 HAKMAAKU W NMOBEPOYHON MAWTON KOHTPONMPYIOT MO A/IMHE BCEli OKPYXHOCTU
Hapy>XHOTO AVaMeTpa HakNaaKu.

3a pesynbTaT WUCMbITAHWIA NPUHUMAKOT MakCUMaUlbHbI pasmep Liyna, KOTopblli BXOAWUT B 3a30p Mexay
TOPLEBOI NOBEPXHOCTLIO HAKMAAKA U MOBEPOYHON NINTON 6e3 yCUMS Ha ryBMHY HEe MeHee OfHOW TpeTbelt YacTu
LUIMPWHBI MO HaKNALKN.

rocne KOHTPONS OTK/IOHEHWSI OT MNJIOCKOCTHOCTU ANsi OfHOl TOpUEBO/ MNOBEPXHOCTU Haknafku ee
nepeBopaunBaloT, KNaayT Ha APYryl0 TOPLEBYI MOBEPXHOCTb, CBEPXY YCTaHaB/MBAKOT HAXUMHOE KOMblo (Mnu
HaKMMHbIE KO/bLia) M aHA/IOTMYHLIM 06Pa30M KOHTPOSIMPYIOT OTK/IOHEHKE OT NIOCKOCTHOCTM /151 BTOPOI TOpLLEBOi
MOBEPXHOCTMW.

o 1)
OTHocKTeNbHAasA MOrPEeLIHOCTb PEe3yNbLTaToB WCMbITAHWIA (PPUKUMOHHBIX HAakKMafoK "< T.e. MOrpeLHoCTb
N3MepeHNA OTK/TOHEHWIA NX TOPLEBbIX MOBEPXHOCTEW OT N/IOCKOCTHOCTU CK/aAbIBAETCS U3 TPEX COCTaBSIOLLMX:

. )
- COCTaBAOWan norpewHoCcTH, O6yCI'IOBJ'IeHHaFI HEMN/1I0CKOCTHOCTbIO MOBEPOYHOU NINTbI ™

- VHCTpyMeHTaslbHasi COCTaB/solWAs MOrpewHocT!, T.e. COCTaB/siollas MOrpewHocT, o6ycoB/eHHasn

)
NMOrpeLHOCTbIO UCNOJIb3YEMbIX CPEACTB USMEPEHUN M (B OaHHOM C/1iy4dae - NorpewHoCTbIO LLI.yI'IOB);



- COCTaBAoWan norpewHoCcTH, O6yCI'IOBI'IeHHaFI MOrpeLlHOCTbIO 3aJaHns AaB/IeHUS Ha Haknagky A .

B npeanosioXeHnn cTaTUCTUYECKO HE3aBUCUMOCTY OTAE/bHbLIX COCTAB/SIOLMUX NOTPELIHOCTM NPeaebHY
CYMMapHYI0 OTHOCUTE/bHYH NMOTPELLHOCTb PE3Y/LTATOB UCMbITAHWI HaxoAsT no dopmyse

6HCH = * \j 6511‘1 + 851/1 + 6;

OueHUBaHVE OTAE/bHBIX COCTABMSALWMX MOTPELLHOCTY PE3Y/IbTATOB MCMbITAHUIA NMPUBOAUT K ClIEAYHLLUM
pesysbraram:

1. Mo FOCT 10905-86 Ans noBepo4vHOi NAUTbI pasmepom (400 x 400) MM 2-fo0 knacca TOYHOCTMU
Jonyckaemoe OTK/IOHEeHWe OT NJI0OCKOCTHOCTK cocTasndeT 0,025 mm. B ¢BA3M € aTUM NPpUHUMALOT

6. = =£(0,025/400) 100 = =+0,006 % = 0,01 %.

I -

2. MnHMManbHoe 3HadeHve TOJLWMHbI Lyna, UCMNoNb3yemMoro npy UCMbITaHUAX (MPUKLMOHHBIX HakIafok,
coctaBnsiet 0,2 Mmm.

Mo TY 2-034-225-87 and wyna TonwmHoli 0,2 MM 2-ro Knacca TOYHOCTU AoMnycKaemMoe OTK/IOHEHUE TO/LMHbI
cocTasnset ot nac 0,009 mm Ao muHyc 0,005 MM (A151 HOBbIX LLYMOB), A/151 M3HOLLEHHbIX LLynoB MuHyc 0,009 mm.
B cBA3W C 3TUM MOXHO NPUHATb

6, = #(0,009/0,2) 100 % = =+4,5%.

3. [AnAa nonyyeHns OUEHKM MpefenbHOW OTHOCUMTENbHOW  MOrpeLuHOCTM SH 6blM  nNpoBefeHbl
LONOSIHUTENbHBIE UCC/IeA0BaHNS Ha (PPUKLMOHHBIX HaKIadKkax HECKO/IbKMX TUMOpa3MepoB, NpeaHasHaueHHbIX 415
paboTbl B y3/1ax CUEN/IEHNss aBTOMObuNeli pasnnyHbix TUNOB. MccnegoBaHns NPoOBOAWINCE B COOTBETCTBUM C
NHCTpyKumein 17.61$-00, npn 3TOM K (PPUKLMOHHBIM Haknagkam NpukIagbiBa/ICb OUCKPETHbIE YCUINA 3a CYeT
Habopa Trpy30oB MEPEMEHHON MacCbl, MNPeBbIIANOWEN  3HA4YeHWsl, Heobxoaumble AN CO34aHUS
pernameHTMpoBaHHoro gaenexus (1,5 +/- 0,2) kMa.

WccneposaHna npoBogvnuce Ha  Haknagkax Ttuna  2106-1601138 wu3  komnosuta TUNP-116 c
NCnosib30BaHNEM TakmX rpy3oB, KOTOpble co3gasanu ycunive G B uHTepBasie 23,7 - 30,7 H, cooTBeTCTBYHOLLEM
NHTEepBasy pernameHTMpoBaHHoro gasneHnsa 1,3 - 1,7 klMa.

Ha pucyHke A.2 npuBeAeHbl pesynbTaTbl UCC/EA0BaHNS 3aBMCMMOCTI 3a30pa OT 3HaveHuii yeunuin G ans
OBYX 06pa3LoB Haknagok (1 n 2).

[eT.2106-1601138 (TUNP-116)

Ay

|
0,20 e
8 g

L

15,0 17,5 20,0 225 25,0 27,5 300 325 35,0 37,5 40,0
Gy Hampyaka, H G,

1.y =-0,0044x + 0,3284
2.y =-0,0044x + 0,2977



PucyHok A.2.

G
V3 pgaHHbIX, NpuBEAEeHHbIX Ha pucyHke A.2 Ona Haknagkym 1, crnegyer, 4Tto YCW/vio 1

A, = 0,224 My G,=30,7H

=23,7H

(cozparowemy gasneHne 1,3 kla) cooTBETCTBYET 3a30p
A, =0,193 mm

; yCUnuio (cozpatoemy

hasneHue 1,7 kMa) - 3a3op
1,5 kMNa, pasBHo:

. Mpn aTom cpegHee 3HavyeHWe 3a30pa, COOTBETCTBYIOLLLEE AAaBMEHNIO

A, = (A, +4,)/2=(0,224+0,194)/2 = 0,209 mm.

MpviBefeHHble Bbille Pe3ysibTaTbhl UCCNEeAoBaHWl MO3BOMSAOT MOSYYMTb CeaytoLlylo OLEHKY npeaesibHow
OTHOCUTE/IbHOW MOrpeLlHOCTM pe3ysbTata UChbITaHulii (PUKLUMOHHBIX HaKIa[ok, 06YyCMOB/EHHY0 NOrpeLHOCTbo
3a/laHunsl 3HaUYEHWIH AaBNEHUsI NPY UCTbITAHUAX HaKNadoK:

8, =100 (A, -A,)/2 A, =100 (0,224 -0,194)/0,418 = 7,5%.

n

. 0 0
4. C yyeTOM MNPUBEAEHHbIX OLEHOK MpPefefibHbIX OTHOCUTENbHbLIX norpewHocteit —m, ~a y A nng
npeaenbHo OTHOCUTENIbHOM NOTPELLUHOCTY Pe3y/bTATOB MUCMbITaHUIA MOXHO 3anvcarth:

§,. = +4J0,01° +4,5° +7,5 = + 4,5 +75 =9%.

13 npuBeAeHHbIX pe3y/bTaTtoB C/EAYET, UTO NPU UCTbITAHUW (PPVKLMOHHBIX HAKNaA0K MOXHO NpeHe6peyb
COCTaB/ISAOLWEN NOrpellHOCTM PEe3y/bTaToOB WCMbITaHWA, 0GYC/TOB/IEHHOW MOTrPELIHOCTHH0 MOBEPOYHOW NANTHI, 1
cnepyet  yuuTbiBaTb  TOMIbKO  MHCTPYMEHTA/IbHYH)  COCTaB/SIOLWYH W COCTaB/SIOLLYHD,  OBGYC/IOB/IEHHYHO
MOrPeLLHOCTLI0  BOCMPOW3BEAEHNS YCMOBUM WCMbITAHWIA (MOTPELLHOCTBIO 3afaHusi 3HAYEeHWn AaBneHust npu

d
NCnblTaHUAX Haknaaok A ) Mpu 3TOM NocnegHAA cocTaBnsALasa okasbiBaeTca JOMUHUPYOLLEN.

Mpumep 2. OueHKa pe3ys/kTaTtoB MCMbITaHUi aBTOMOOUIBHOTO HE3TU/IMPOBAHHOIO 6eH3UHa Mapkn A-76 Ha
cooTBeTcTBME TpeboBaHuAm MOCT 2084-77 no nokasaTesisam:

- OKT@HOBOE 4YM1C0 No MOTOpHOMY MeTody no FOCT 511-82 u
- maccoBas gons cepbl no NOCT 19121-73.

1. B TOCT 511-82 yctaHOBMEHbI criegyoume TpeboBaHWs K nokasarensMm TOYHOCTM MOTOPHOro metoga
onpefeneHna OKTaHoBOro yncna:

CxoAnMOocCTb.

[Ba pe3synsrata MWChblTaHWiA, MOMYyYEHHbIE OAHUM WCMOMHUTE/IEM HA OAHOIM YCTaHOBKE, MpU3HaTCSA
[oCToBepHbIMK (C 95%-HOI A0BEPUTENBHOI BEPOSTHOCTLID), ECIN PacXoXAeHne Mexay HMMK He npesbiwaeT 0,5
OKTaHOBOW eanHWLbI (HOPMATMB NOBTOPSAEMOCTU (CXOAMMOCTN) 1);

BocnpoussoanmocTs.

[Ba pe3ynbrara UcnbiTaHnii, NolydeHHbIE Ha ABYX Pa3HbIX YCTAHOBKAX, MPMU3HAKTCA AOCTOBEPHbIMK (C 95%-
HOW [A0BEepUTE/IbHOM BEPOSITHOCTBIO), EC/IM PACXOXAEHME MEeXAY HUMM He npeBbiaeT 1,6 OKTaHOBOW eAuHMLbI
(Hopmatus BocnpousBogMMocTu R).

PEByI'IbTaTbI UCNbITAHNI aBTOMOOW/ILHOIO HEe3TNInpPoBaHHOIO 6€eH3nHa MapKun A-76 no OKTaHOBOMY 4ucny
MOTOPHbLIM METOA0M U CbaKTI/I‘-IeCKI/Ie pacxoxaneHna pesynbratos ncnbITaHWiA npmeegeHbl B TaﬁJ'II/ILI.e Al

Tabnuua A.1

PesynbTrarbl UCMbITaHNA aBTOMOBWUIBHOTO HE3TU/IMPOBAHHOTO
6GeH3nHa Mapkn A-76 rno nokasaTtesito "oKTaHOBOE YMC/0 Mo



MoTopHoMy Metoay" no NOCT 511-82 Ha yctaHoBKe YUT-65



dPakTnyeckoe
3HayeHne
Pesynbrar pacxoxneHvie mexay Hopmartus
" nokasarens
onpeneneHus X pesynsraramu nokasaresnemn r
Homep KayecTtsa no OueHka pesynsraTos
Pesynesrar napasnenbHbIX wim R no rOCT o
YCTAHOBK | o st X, onpeaenenmii [xi - x| nm 511-82 FOCT 2084-77, | vcnbITaHUA Ha COOTBETCTBUE
" " ool Tl : OKTaHOBbIE Tpe6osaHuam MOCT 2084-77
OKTaHOBble pesynsrataMmy UCMbITaHuM OKTaHOBble
eMHULbI, He
eMHULbI |X1 - X2|, okTaHOBbIE eMHULbI Mehee
eMHULbI
1 X1=76,0 |76,0 - 76,| = 0,5 r=0,5 76,0 BeH3nH A-76 cooTBeTCTBYET
X2 =76,5 FOCT 2084-77, TaK Kak X1 =
X1=76,25 76,25 > 76,0 - OKTaHOBbIX
eaunHuL, 1 hakTuyeckoe
pacxoxeHue pesynsrartos
napannensHbIX onpeaeneHuii
Ax =0,5 oxranosbix
eauHuL, Ax =r
1 X1=76,25 |76,25 - 77,2| = 0,95 R=1,6 76,0 BeH3nH A-76 cooTBeTCTByeT
FOCT 2084-77, Tak KaK
2 Xo =772 X =76,73>76,0 ,
= _ (hakTnueckoe 3HayeHve
X =76,73 mMexnabopaTopHo
BocnpoussogmmocTun 0,95
OKT@HOBbIX eAVHUL, MEHbLUE R
= 1,6 OKTAHOBbIX e4MHNL,

2. B TOCT 19121-73 ycTaHOBMEHBI CeayoLe TpeboBaHMs K nokasarensam TOYHOCTN METoAa OnpeaesieHns CoaepXKaHns Cepbl CXKUraHMeEM B amne;
3a pesynbrar ncnbiTaHuii (onpedeneHnst) NPUHMMaloT cpegHee apudmeTnyeckoe AByx NapasiienbHbIX ONpeaeneHuii.

[Ba pesynbrata ucnbiTaHuii (ONpefeneHnii), NoslydYeHHble O4HUM WCMOSIHUTENIEM B OAHOIM nabopartopun, NpU3HaKTCa A0CToBepHbIMU (C 95%-HoN
[LOBEPUTE/IbHOI BEPOSATHOCTLIO), €C/IN PACXOXAEHNS MEXAY HUMK HEe NMPEeBbILIAKT 3HAYEHNN, yKa3aHHbIX Ha YepTexe 1 (41a maccoBoii gonm cepbl Ao 0,5%)
1 0,030% - Ansa maccoBoi Aonu cepsbl cBbile 0,5% (HopmaTB NOBTOPSIEMOCTN I).

[lBa pesynbrata ucnbiTaHWii, NoNyYeHHble B ABYX pasHbIX nabopaTopusx, NpM3HaloTCA [ocToBepHbIMU (C 95%-HOI [OBEpPUTENbHON BEPOSATHOCTLIO),
€C/IN PacxoXAeHNs Mexay HAMU He NpeBbILLatoT 3HAYEHWUI, yKa3aHHbIX Ha YepTexe 2 (4158 MaccoBoi Aonm cepbl go 0,5%) n 0,030% - (415 MaccoBoit 4onu
cepsl cBbiwe 0,5%) (HopmaTnB BOCNPOU3BOANUMOCTU R).

PesynbTarbl MCObITAHUA aBTOMOOW/IBHOTO HE3TUIMPOBAHHOIO 6eH3MHa Mapkm A-76 N0 Mnokasatesito “"MaccoBasi Aons cepbl' M onpeaeneHue
(haKTUYECKNX 3HAYEHWNI MOoKa3aTenein NoBTOPseMOCTM U BOCNPON3BOANMOCTM pe3ysibTaToB UCTbITaHWI NpuBeAeHbl B Tabnmue A.2.



Pesynbratbl UCMbITaHWU aBTOMOOW/TbLHOTO HE3TU/IMPOBAHHOIO
6eH3nHa Mmapkn A-76 no nokasartento "mMaccoBas [0/ cepbl”
no MOCT 19121-73

Pesynbrar Hopmatuns 3HauyeHuve
Home onpegeneHus Xxi. PakTmnyeckoe rnokasaresis no nokasaresns no OueHka pesynsraToB
na6o gT Pesynbrar pacxoxaeHue mexay MOCT 19121-73 FOCT 2084-77 MCMbITAHWIA NPOAYKTa Ha
o M?A ucnbltaHua X; | pesynsratamu (Maccosas rvam R (maccoBas fons | coOTBeTCTBME TPebOoBaHNAM
P (maccoBas pons nons cepsl), % (maccoBas gons cepbl), %, He FOCT 2084-77
cepebl), % cepsl), % 6onee
1 X1 =0,10 [x1 - x2| = 0,01 r=0,011 0,10 BeH3nH A-76 cooTBETCTBYET
X2 = 0,09 FOCT 2084-77, TaK Kak X1 =
X;=0,095 0,095 < 0,10 maccoBoii Aonm
cepebl, %, 1 pakTnyeckoe
pacxoxieHue pe3ynsrartos
napasnnesnbHbIX
onpeaenenmin Ax = 0,01 <r
1 X1 =0,095 [X1 - X2] = 0,02 R =0,052 0,10 BeH3uH A-76 cooTBeTCTBYET
MOCT 2084-77, TaK KaK
2 X2=0,075 X = o
2 X =0,085<0,10 yaccopoit
X =0,085 fonu cepebl, %,

hakTnyeckoe 3Ha4deHne
MexnabopaTopHol
BOCMPOWN3BOAMMOCTM

AX =0,020<R

Tabnuya A.2



Mprmep 3. OueHKa pesynbTaTtoB UCMbITaHWA CYXOro uenbHoro mosioka no NOCT 4495-87 Ha CcOOTBETCTBME
Meanko-bmonormdeckum TpeboeaHuam MuHsgpasa CCCP (MBT M3 CCCP) N 5061-89 ot 01.08.89 (ans uenei
06513aTeNbHON cepTUthbmKauym) No COAEPXKAHUIO PTYTH.

1. B cootBercTBuM C TpeboBaHusamu TOCT 4495-87 (pasgen 1, NyHKT 18) copepxaHme TOKCUYHbIX
3/IEMEHTOB B NPOAYKTE HE AO/HKHO NpeBbIllaTb AONYCTUMbIX YPOBHEN, YCTaHOBMEHHbIX B "Meanko-61onornieckmnx
TpeboBaHMAX W CaHUTapPHbIX HOpMax KayecTBa MPOAOBOJILCTBEHHOMO CbIpbs M NUWEBLIX npoaykTos" (MBT)
MuH3gpaBa CCCP N 5061-89 ot 01.08.89 (c 01.07.2002 r. - B CaHuTapHbIx npasuniax u Hopmax CaHlluH
2.3.2.1078-2001 "rurneHnyeckme TpeboBaHmsa 6€30MacHOCTU 1 NULLEBOI LLEHHOCTY NULLEBLIX NPOAYKTOB").

B yKkasaHHbIX AOKYMEHTax AOMyCTUMbIA YPOBEHb COAEPXKAHMS PTYTU B MOJIOKE U KMCIOMOSIOUHbIX N34enmsax
yCcTaHoB/eH He 6onee 0,005 Mr/Kr.

2. VcnbiTaHna aHanuaupyemoii npobbl Cyxoro LenbHOro MOMoKa A/1S onpefenieHns CoAepXaHus pryTu
nposogAT no NOCT 26927-86. [laHHble ucnbiTaHUsa npoBefeHsbl no FOCT 26927-86 KONOpUMETPUYECKUM METOAOM.

B TOCT 26927-86(pasgen 2) YCTaHOBMEHbl cheaywlme TpeboBaHMS K nNokasaTensiM  TOYHOCTU
KOMOPMMETPUYECKOTO METOAA ONpedesieHnsl COAEPXaHNS PTYTH B NPOAYKTE:
. N (x)
3a OKOHYaTeflbHbIA pe3ynbTaT WUCMbITAHWMI MNPUHUMAOT CpPefHee apUMeETUYECKOEe 3HAYeHue
pe3ynbTaToB [ABYX MapasifieribHbiX ONpeaeneHunii, ncnpaBneHHoOe Ha BEIMYMHY CUCTEMATUYECKOl cocTaBnstoLlei

MOrpeLIHOCTY N3MepeHWii, koTopas coctasnseT +0,20 X . [lonyckaeMoe pacxoxaeHne mexay pesynstatamu AByX
napasnenbHblXx onpegeneHuii npu P = 0,95 He po/mkHo npeBblwarb 30% MO OTHOLIEHWIO K CPegHeMy
apuMeTyeckomy 3HaveHu0. OKOHYaTe bHbIN pe3ybTaT OKPYIISeTcs 40 BTOPOro AeCATUYHOIO 3Haka (CM. Takke
A.5.4.1 - HopMaTKB MOBTOPSAEMOCTH T);

3HayYeHMe CpefHEKBAAPaTUYECKOrO OTK/IOHEHMS C/lyvailHOl COCTaBASOLWENd MOrPELHOCTM N3MEpPEHWH
MacCcOBO1 fONWN PTYTU OLHON U TOI Xe NPo6bl B pasHbIX NabopaTopusax npu AoNycKaeMbiX METOLAUKON N3MEHEHNSIX

—_ 0
B/IUAIOLNX (DAKTOPOB COCTaBNSAET 0,22 X (cm. Takke A5.3 - o (A));

[0Mnyckaemoe pacxoxieHvie Mexay pesynsraramyl UCMbITaHWi, NPOBOAMMBIX B [BYX pa3HblX nadoparopusx,
npu P = 0,95 He fomkHO npeBblwarb 60% No OTHOLUEHMIO K cpegHeMY apudMETUYECKOMY 3HaUYEHUO (CM. Takxe
A.5.4.2 - HopmaTuB Mex1abopaTopHoii Bocnpoussogumoctm R).

Pesynbtatbl WCNbITAHWA aHanM3npyemoli npo6bl CyXOro LENbHOro MOJIOKa Ha cogepXaHue pryTu
KonopumeTpudecknm metogom no NOCT 26927-86 n onpegeneHne hakTMUecKux 3Ha4eHnn nokasareneil TO4HOCTY
pes3ynbTaToB UCMbITaHWI NpuBeAeHbl B Tabnmuax A.3 n A.3.1.

Tabnuua A.3

Pe3ynbratbl UCMbITAHWUIA CyX0ro LenbHOro mosoka no NOCT 4495-87
Ha cogep)xaHune B HeM pTyTu (Hg) KONOMETPUYECKMM METOA0M
no MOCT 26927-86 Ha cooTBeTcTBUE TpeboBaHuam MBT M3 CCCP N
5061-89 o1 01.08.89 (2.1) u TOCT 26927-86 (pa3gen 2)



Pesynerarbl
napannenbHbIX
onpeaeneHunin x;

CpegHeapudmer
nuyeckoe

3Hauenne X

dakTnyeckoe

pacxoxneHve npu P =

Jonyckaemoe
pacxoxaeHve Mmexay

o MNpepensHo
(maccosas gons DE3yNLTATOB 0,95 mexay aBymsi pesynsTatamy aByx Pesynerar UCNBITAHUA C yueToM [ONyCTUMOE OueHKa pesynsT
pTYTN), MI/KT. nByX napasiniefnibHbIMn napasnnenbHbIX nonpaskn X1 ik cofiepxaHe pryTy VCAbITaHWIA H
AbcontoTHoe NapanneNbHbIX onpegeneHnammn no onpegeneHunin no pa _ ' B MOJIOKe no cooTBeTcTBME Cal
paé:;(%tﬂ:‘:;/lsmmeékiy onpeaeneHuii oTHowweHmio k X oTHoweHuio k X X, =X- A_ CanrnH 2.3.2.1078-200
napanfienbHbIX X =t 2 %100 NoBTOPSIEMOCTH) I, %, MrI/Kr, He 6onee
onpeaenennii AX 2 X L% no FOCT 26927-86
Mr/Kr Mr/Kr
1 2 3 4 5 6 7
Na6opatopua N 1

X1 = 0,003 X =0.0035 0,001 X - X X  =0.0035- (+0.20X) = 0,005 Monoko cyxoe ue
X, = 0,004 ’ 0.0035 x100% = r ZM X nL (+o, ) cooTeeTcTByeT Ca
Ax =[x, - x,| = ’ =0,0035- 0,0007 =0,0028 2.3.2.1078-2001

=28,6% x100% <30% cofepXaHuio B
=0,001 pTyTH, T.K. 0,002
0,005 mr/kr n 28,6

=30%
Na6opatopusa N 2

x; = 0,0035 X =0.0040 0,001 X, - X X , =0,0040- (+0,20X ) = 0,005 MonoKo cyxoe Lie
X, = 0,0045 ’ 0.004 x100% = r ZM X n2 (+0, ) cooTBeTcTBYeT Ca
Ax =[x, - x,| = ’ X =0,0040- 0,0008 =0,0032 2.3.2.1078-2001

=25% X100% <30% coaepxaHuio B
=0,0010 pTyTh, T.K. 0,003
0,005 mr/kr n 25%

30%
Tabnuuya A.3.1

OnpegenexHne MexnabopaTtopHoii BOCNPON3BOANMOCTM
pe3ybTaToB UCNbITAHUIA CYXOro Le/bHOTO MOJIoKa

no nyHkTy 2.5.5 NTOCT 26927-86

Pe3ynbTatbl UCMNbITaHWUIA B

CpegHeapudmeTnyeck
0e 3HauyeHne

dakTnyeckoe
pacxoxaeHue

Jonyckaemoe
pacxoxaeHve Mexay

MpenensHo
jonyctumoe

ncnbiTaHnii Ha cooTBeTcTBNE CaHln

OuEeHKa pe3ynsLTaTtoB Me>Kna6opaTopH:J




X
[ABYX nabopatopuax = 1,
Mmr/kr. AGcontoTHoe
pacxoxgeHue mexay

pe3ynbTaTtoB
UCMbITAHWUI B ABYX

naboparopusax X ,

pe3ynsTaToB
UCNbITAHUA B ABYX
naboparopusix no

oTHoweHuo Kk X

pesynsTataMu UcnbiTaHuin
B [BYX pasHbix
na6oparopuax npu P =
0,95 (Hopmatus

cofepxaHve pTytu
B MOJ10KE MO
CaHluH

2.3.2.1078-2001 n TOCT 26927-86 (2.5.

pesynibTatamit UChbITaHuii B =_X  + Xﬂ_z AX MeXxnabopaTopHoii 2.3.2.1078-2001,
nByx na6oparopusix AX | X = 2 =2 x100% X BOCMPOM3BOAMMOCTM) R, Mr/Kr, He 6onee
MI/KT Mr/kr, X %, no FOCT 26927

Y = X — Y Y 0,005 M C

X, =0,0028 X =0,0030 0,0004 +100% = XL X, 0/10KO cy_xoe LenbHoe cooTBeTcTBYeT Cal

_ 0.0030 R=""_ ““lx 2.3.2.1078-2001 no copepxaHuio B HeM

X,, =0,0032 o X rx X =0,0030 mr/kr < 0,005 mr/kr

AX = Xm - XH_Z = =13,3% x100% =<60% dakTuyeckoe pacxoxaeHue pesynb
ucnblTaHMin B AByx  slabopaTtopumsx

=0,0004 OTHOLLEHWIO K  cpegHeapudmeTnue
sHauenmo X mMexzay  naboparto

coctaBnsetr 13,3%, 4TO MeHbLUe HOpPM
BocnpoussoanumMoct R = 60%.




MpunoxeHvne b
(cnpaBo4Hoe)

BUB/INOTIPADUA

[1] 3akoH Poccuiickoin depepaunn "06 obecneyveHUn eguHCTBA U3MepeHUi"

[2] MW 1317-86 FocypapcTBeHHasa cuctema obecrnedyeHns eAMHCTBA WU3MEPEHUN.
Pe3ynbTatbl M  XapaKTEpUCTUKU  MNOrpewHoCcTn  Un3MepeHuii. dopmbl npep-
cTaBneHus. Cnocobbl MCNOMb30BaHUSA MNpU  UCObITaHMAX  06pa3yoB MNpo-
AYKUMN 1N KOHTpO/Me ux napameTpoB

[3] NCO 5725 (4acTu 1 - 6) TOYHOCTb (NpaBUAbHOCTL U MPEUN3NOHHOCTL)
MEeTOAO0B U pe3ynbTaTOB W3MEpeHUit

[4] WCO 4259-92 HedTenpoayKTel. OnpepeneHne u npuMeHeHWe nokaslaTeneim
TOYHOCTU METOLO0B MCMbITaHWUM

[5] nP 50.2.006-94 FrocygpapcTBeHHass cucTema obecnedeHuss eauHCTBa
n3vepeHunin. MopAJOK NpoBeAeHUs NOBEpPKW CPeacTB  U3MEpEeEHWit

[6] NP 50.2.016-94 TlocypapcTBeHHasa cucTtema obecneveHna eanHCTBA

n3vepeHunin. Poccuilickasa cucTema KannmbpoBKWM. TpeboBaHUA K BbIMOSHEHUIO
KannbpoBOYHbIX paboT

[7] NP 50.2.018-95 TlocygapcTBeHHas cucrtema obecneveHus ejuHCcTBa
n3mepeHuin. MopsafoK akkKpeamTauum MeTpPOoNIorMYecKUX CNAyxo  pugnyeckux
NnL Ha NpaBO MPOBEeAEHMS KaInbpOBO4YHbLIX paboT

[8] PekomeHpgaums BHUUC P 50-601-42-2000 Pa3paboTka M aTtTecTtauus MeToO-
OVK UCTMbITaHUn gns uenein cepTudukaumnm

[9] NP 50-732-93 rocygapcTBeHHas cucTtema obecneyeHuns efuMHCTBa
n3vMepeHnin. TUNOBOE MNOJIOKEHME O MeTposiornvyeckoir  cnyxbe rocygapcT-
BEHHbIX OpraHoB ynpaBneHWs Poccuiickoi degepaunn N 0OPUANYECKUX NUL,

[16] NP 50.2.009-94 rocygapcTBeHHas cuctema obecneveHusas  eguMHCTBA
n3mepeHuin. MopsafoK MNpoBefEeHUA UCMNbITaHUi U yTBEPX4EHUA Tuna CpPencTs
n3mMepeHuin

[11] MW 2277-93 CepTudmkauma cpeacTB U3MepeHuii. OCHOBHble  MOJSIOXEHUA U
nopsiAoK npoBeAeHust paboT

[12] MW 2418-97 FocypapcTBeHHasA cuctema obecrnedeHns efuHCTBA W3MEPEHWIN.
Knaccupmkauma n npumMeHeHme TeXHWYECKUX CpeAacTB  WUCMbITaHWiA HedTu u
HedTenpoayKTOB

[13] PMIr 43-2001 FocygapcTBeHHas cucTemMa obecneyeHus eguHcCTBa u3mepe-
Huii. MpumeHeHne "PyKOBOACTBa MO BbPaXeEHWI0 HEOnpeaeneHHOCTU u3mepe-
HUi"

[14] MW 2267-2000 FocypgapCTBEHHass cucTtema obGecrneyeHuss eguMHcTBa  U3Mepe-
HUii. 06ecnevyeHune 3IOPEKTUBHOCTU WU3MEPEHUIA NPU yrpasB/ieHUN TEeXHONOru-
YyeckMMM npoueccamu. MeTponormyeckas 9KCnepTM3a  TEXHUYECKON [OKY-
MeHTauum

[15] MW 2386-96 locypgapCTBeEHHas cucTemMa obecneyeHuss eguMHCTBaA U3MEpPEHWU .
AHanNM3 COCTOAHWUSA WU3MEPEHW, KOHTPOAsA W WUCNbiTaHWiA B ueHTpax (nabo-
paTtopusx), OCYWeCTBAAWWNX CepTudMKauuio NpoayKuMm n ycnyr. MeToguka
npoBegeHns paboThl

[16] MW 2240-98 locypapcTBeHHasA cuctema obecrnedeHns eAUHCTBA N3MEPEHWIA.
AHaNM3 COCTOAHWUS U3MEPEHW, KOHTPONA W WUCMNbITaHWA Ha nNpeanpuaTiM, B
opraHusauum, obbeguvHeHUn. MeToAMKa M MNOPAAOK MNpoBefeHUss pabdoThl

[17] MW 2427-97 lFocypapcTBeHHasa cuctema obecrneyeHuUs efuMHCTBA U3MEpPeHWUi .
OueHKa COCTOSHUA WU3MEpPEeHWi i B U3MEpPUTENbHBIX W UCMbITAaTeNbHbIX nabopa-
TOpMAX

[18] MW 2304-94 locypapCTBEHHas cucTemMa obGecneyeHuss eAuMHCTBa U3MEpPEHWU .
MeTpOoNorMyecKnini KOHTPO/b M HaA30p, OCYWeCTB/SEMble METPOSOrM4eCKUMu
cnyxbamn KpuagnYecKux nuy,

[19] NP 50.2.002-94 [ocygapcTBeHHass cucTtema obecnedyeHuss eguHcTBa  U3Me-



peHuit. MopAdOK  OCYWEeCTB/IEHUA  roCyAapCTBEHHOro  MeTpOoJIorUu4eckoro
Haj3opa 3a BbHINYCKOM, COCTOSAHMEM W MPUMEHEHWEM CPeACTB  WN3MEpPEeHUid,
aTTeCTOBaHHbIMA MeTOAMKAMU BbIMOSIHEHVUA W3MepeHui, 3TasioHaMun u cobhio-
JeHnemM MeTposiorudecKux npaBusl U HOPM

[20] MW 2083-90 locypgapcTBeHHasdA cucTtema obecnevyeHus eauHCTBA U3MEPEHUNA.
N3MepeHna KOCBEHHble.  OrnpefeneHve pe3ynbTaToB M3MEpPeHuin M oueHuBa-
HMEe WX MNOrpewHocTe.

[21] PekomMeHAaumnsa no akkpegutauum P 50.4.004-2000 AKkpeauTaumsa  ucnbiTa-
TenbHbIX NnabopaTopuii NUWEBLIX NPOAYKTOB U NPOLOBOSILCTBEHHOIO  ChipbA.
NpunoxeHne N "PekomeHauuMu MO YCTAHOB/IEHMIO pacHeTHbIX 3HayYeHuln  xa-
pakKTepuCcTUK MOrpewHoCcTn pe3y/bTaToB U3MepeHuin"

[22] PekomeHgauna MW 2336-95 FocypapcTBeHHas cucTema obecnevyeHus efuHc-
TBa M3MEpPeHnin. XapakKTepUCTUKN MOrpPeWHOCTN pe3y/ibTaToB KONUYECTBEH -
HOro XMMWUYECcKOro aHanusa. A/TOPUTMbI OLEHMBaHUA
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