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PYKOBOACTBO NO AO3MMETPUN NPU OBPABOTKE NULLEBbLIX MPOAYKTOB FrAMMA-
U3NTYYEHUEM

Practice for dosimetry in gamma irradiation facilities for food processing

Jata BBegeHua — 2014—01-01

1 ObnacTb NnpMMeHeHus

1.1 B HacTodWweM CTaHJapTe NpUBEAEHbl NMporpamma OLEHKU KadecTBa MOHTaxka obnyyartens u
JO3UMETPUYECKUE NPOLIEAYPDI, KOTOPbIE CNeayeT BhINOMHATL NPU OLIEHKE ONEepaLuOHHOrO Ka4ecTBa, OLEHKe
SKCMyaTaUMOHHBIX XapakTEPUCTMK M MPU NOBCEAHEBHOW 3SKCnnyaTauuum yCTAHOBOK Ans o6paboTku
NULLEBBLIX MPOAYKTOB MOHU3MPYIOLLMM U3NYYEHUEM PASAUOHYKITUAHLIX FAMMA-UCTOYHUKOB C LIENLIO rapaHTum
TOro, YTO JAHHbIW NPOAYKT NONY4YMIl 3apaHee onpeaeneHHyo NOrMOLEeHHY 403y paguauun. B HacToswem
cTaHgapTte MNpUBEAEHbI U APYrUMe Mpoueaypbl, OTHOCALUMECS K OLEHKE OMepauMOHHOro KadecTBa, OLEHKe
3KCMIyaTaUMOHHBIX XapakTEPUCTUK U NMOBCEAHEBHOW 9KCMMyaTauuu yCTaHOBOK, KOTOPbIE MOTYT BMMATH Ha
MOrMOLUEHHYI0 [03y B NULLIEBOM npoaykte. B HacTtoAwmin craHaapT He BKMAWYEeHa WHdopmaums o
OENCTBYIOLMUX U PETryNATUBHbLIX Npedenax 4o3 ANnd nuueBbiX NpoaykToB (cM. pykosoactea ASTM F 1355, F
1356, F 1736 u F 1885).

MpumMmeyvaHnune 1— [Jo3nMeTpuUs ABNAETCA TOMNLKO OAHUM U3 KOMMOHEHTOB MOMHON NPOrpammbl
rapaHTUpOBaHMA KayecTBa, OMpedensAlLwer npueMneMble MPOU3BOACTBEHHLIE TEXHOMNOMMW, KOTOpLbIE
cnegyeT ucnonb3oBaTth A58 NPOU3BOACTBa BE€30MAaCHbIX U NOJIE3HbIX MULLEBLIX MPOAYKTOB.

MpumeuvaHune 2 — [JO3MMETPUYECKME MNpOLEAYPbl, NPUMEHsEeMble Npu 06paboTke NULLEBLIX
NPOAYKTOB 3MEKTPOHHLIM MYYKOM W PEHTTEHOBCKUM (TOPMO3HBLIM) M3NyYEeHMEM, OMUCaHbl B PYKOBOACTBE
ISO/ASTM 51431.

1.2 YkaszaHusa no BbIGOpy u kanubpoBKe A03UMETPUYECKMX CUCTEM WU MHTEPNpPETaUMnm U3MepeHui
NOrMOLLEHHbIX B NPOAYyKTax 403 cogepxarca B pykosoactesax ISO/ASTM 51261 n ASTM E 666. Mo nosoay
MCMONb30BaHUA KOHKPETHbIX A03MMETPUYEcKMX cuctem cM. pykosogctea ASTM E 1026 m E 2304 u
pykoBoacrea ISO/ASTM 51205, 51275, 51276, 51310, 51401, 51538, 51540, 51607, 51650 n 51956.
Bonpocbl pagvauMOHHON [O3MMETPUM MpU  ODMydeHMU ramma-niydyamm W PEHTTEHOBCKUMMW  Jlydamu
obcyxpatotca Takke B ot4yeTe ICRU Report 14.

1.3 Hactodawwmii ctaHgapT He CTaBUT CBOEK Lenbio OCBETUTL BCE BOMPOCHI, UMEIOLLME OTHOLUEHUE K
B6esonacHocTU paboTbl NpW €ro NPUMEHEHMU, ECIM TaKOBbIE UMEIOTCA. Ha nonb3oBartene craHpapTa nexur
OTBETCTBEHHOCTb 32 BbIPAOOTKY AOCTaTOYHbIX Mep Oe3onacHOCTM nepej Hadanom paboT ¢ yyeTom
HOPMAaTMBHbIX OrPaHUYEHUIA.

2 HopmaTtuBHbIe CCbISIKK

2.1 CtaHaaptbl ASTM"

E 170 TepmuHOnorusa, OTHOCALWAACA K paguauuMoHHbIM U3MepeHusam u gosumetpuu (Terminology
relating to radiation measurements and dosimetry)

E 666 PykoBOACTBO MO BbLIYUCNEHWUIO MOMNOLWEHHOW A03bl NPU ramMma- WAU PEHTTEHOBCKOM
obny4yeHumn (Practice for calculating absorbed dose from gamma or X radiation)

E 1026 PykoBOACTBO MO NPUMEHEHUIO AO3UMETPUYECKON CUCTEMBI PedhepeHCHbIX 3TanoHoB Ppuke
(Practice for using the fricke reference standard dosimetry system)

Y Mo BOMpocy ccbinok Ha ctaHaapTel ASTM u ISO/ASTM cm. BeG-cailT ASTM, www.astm.org, nnm obpaTtutech B
cnyx6y cepBuca ans nonb3osateneit ASTM no agpecy service@astm.org. 3a MHpopMaLMen 0 COAepKaHNN eXEroHON
KHUrM cTaHgapToB ASTM obpaTtuTech K CBOAHOW CTpaHuLe AOKYMeHTOB Ha Beb-caiite ASTM

MU3paHue ocpuunanbHoe
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E 2232 PykoBOACTBO MO BLIOOPY M MCMOMb30BAHUID MaTEMaTUYMECKMX MOAENen Ans pacyeTa
NOrnOLLEHHON A03bl B 3aa4ax No pagvaumoHHon obpabotke (Guide for selection and use of mathematical
models for calculating absorbed dose in radiation-processing applications)

E 2304 PykoBoACTBO MO NPUMEHEHUID OTOMNYOPEeCUEHTHON MMNEHOYHOW A03UMETPUYECKON
cuctembl Ha ocHoBe LiF (Practice for use of a LiF photo-fluorescent film dosimetry system)

F 1355 PykoBoACTBO MO paanauuoHHOi 00paboTke CBeXen CENbCKOXO3ANCTBEHHOW NPOAYKLUMMW B
kadyectBe douTocaHutapHoin mepbl (Guide for irradiation of fresh agricultural produce as a phytosanitary
treatment)

F 1356 PykoBoACTBO MO pagnauuoHHONW 00paboTke CBEXEro M 3aMOPOXKEHHOTO KPacHOro msca u
Msica NTUUbI ANA OrPaHUYEHUS COAEPXKAHMA NATOreHoB U Apyrux MukpoopraHnamoB (Guide for the irradiation
of fresh and frozen red meats and poultry to control pathogens and other microorganisms)

F 1736 PykoBoaCTBO NO paguMauMoHHOW o06paboTke pbidbl U BOAHbIX OECMO3BOHOYHBIX,
UCMNONb3yEMbIX B MULLY, AMNS OrPaHUYEHNS COAEMKAHWUSA NATOreHOB U FTHUMOCTHLIX MUKPOOpraHnamos (Guide
for the irradiation of finfish and shellfish to control pathogens and spoilage microorganisms)

F 1885 PykoBoaACTBO NO paguauuoOHHOMY OOMYYEHMIO CyxXuMx Cneuun, TpaB WM Npunpas ans
orpaHMyeHns cogepXaHua naToreHoB W apyrux mukpoopraHnamoB (Guide for irradiation of dried spices,
herbs, and vegetable seasonings to control pathogens and other microorganisms)

2.2 CraHaaptbl ISO/ASTM'

51205 PykoBOACTBO MO MPUMEHEHUID A03UMETPUYECKON CUCTEMbI Ha OCHOBE Lepus-cynbdara
uepus (Practice for use of a ceric-cerous sulfate dosimetry system)

51261 PykoBOACTBO NO BbLIOOPY M KanubpoBke A03MMETPUYECKMX CUCTEM ANS paauauuoHHOR
obpaboTtku (Guide for selection and calibration of dosimetry systems for radiation processing)

51275 PykoBoaCTBO NO NPUMEHEHMUIO A03UMETPUYECKON CUCTEMbI HA OCHOBE PagnoXpPOMHbIX MAEHOK
(Practice for use of a radiochromic film dosimetry system)

51276 PykoBoacCTBO no NPUMEHEHUIO  A03UMETPUYECKON CUCTEMBI Ha OCHOBE
nonumeTunMmeTtakpunata (Practice for use of a polymethylmethacrylate dosimetry system)

51310 PykoBOACTBO MO MPUMEHEHUID A03UMETPUYECKON CUCTEMbI C MCMOSNb30BaHWEM PaONOXPOMHOIO
onTudeckoro sonHosoaa (Practice for use of a radiochromic optical waveguide dosimetry system)

51400 PykoBoAcCTBO NO arrectaumm u OyHKLUMOHUPOBAHUIO KanuBpOBOYHON nabopaTtopum B 06nactu
pagnaumoHHon posumetpum Gonblumx o3 (Practice for characterization and performance of a high-dose
radiation dosimetry calibration laboratory)

51401 PykOBOACTBO NO NPUMEHEHUIO AO3UMETPUYECKOM CUCTEMbl HA OCHOBE BuxpomaTta cepebpa
(Practice for use of a dichromate dosimetry system)

51431 PykoBOACTBO NO A03UMETPUM MPK 00paboTKE NULLEBLIX MPOAYKTOB SMNEKTPOHHbLIMU My4YKaMun
PEHTreHOBCKUM (TOPMO3HbLIM) u3nydeHnem (Practice for dosimetry in electron beam and X-ray
bremsstrahlung irradiation facilities for food processing)

51538 PykoBOoACTBO MO MNPUMEHEHWIO A03UMETPUYECKOW CUCTEMblI Ha OCHOBE JTaHona u
xnop6ensona (Practice for use of an ethanol-chlorobenzene dosimetry system)

51539 PykoBOACTBO MO MPUMEHEHUID paguauUoOHHO YyBCTBUTENbLHLIX MHAMKaTOpoB (Guide for the
use of radiation-sensitive indicators)

51540 PykoBoACTBO MO MNPUMEHEHUID >XUAKOCTHOW PaguOXPOMHOW AO03UMETPUYECKON CUCTEMBI
(Practice for the use of a radiochromic liquid dosimetry system)

51607 PykoBoACTBO MO MPUMEHEHUIO anaHWHOBOW AO03MMETPUYECKOW CUCTEMBbI C MCNOMb30BAHUEM
SlP-cnekTpockonuu (Practice for the use of the alanine-EPR dosimetry system)

51650 PykoBoACTBO MO MNPUMEHEHUIO OO03UMETPUYECKOW CUCTEMbI HA OCHOBE Tpuauertara
uennonosel (Practice for the use of a cellulose acetate dosimetry system)

51707 PykoBOACTBO MO OLEHKE HEONpPeaeneHHOCTEN B A03MMETPUN MPU paanauuoHHon obpaboTke
(Guide for estimating uncertainties in dosimetry for radiation processing)

51956 PyKkoBOACTBO MO MNPUMEHEHUIO CUCTEM TEpMOSOMUHECUEHTHOW adosumeTtpun (TLD) npu
pagnauunoHHon obpaboTtke (Practice for use of thermoluminescence-dosimetry (TLD) systems for radiation
processing)

2.3 Ot4yeTbl MexayHapogHON KOMWUCCUKM NO paguauMoHHbIM eAuHULaM U U3MEPEHUAM (ICRU):2

ICRU Report 14 Radiation dosimetry: X-rays and gamma rays with maximum photon energies
between 0,6 and 50 MeV

ICRU Report 60 Fundamental quantities and units for ionizing radiation.

"Mo BOMpocy cchlNok Ha cTaHaapTel ASTM n ISO/ASTM cm. Beb-caiit ASTM, www.astm.org, nnu obpatuTechk B criyxoy
cepBUca AN none3oBaTtene ASTM no agpecy service@astm.org. 3a uHopmaymnein o cogepxaHnn exerogHoil KHurm
ctaHgaptoB ASTM obpaTtuTeck kK CBO4HOW CTpaHULe JOKYMEHTOB Ha Beb-caiite ASTM.

 UmeeTcs B MexayHapogHOW KOMUCCUU NO pagnaunoHHBIM eguHuLam u nusmepeHusam, 7910 Woodmont Ave., Suite
800, Bethesda, MD 20814, U.S.A.
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3 TepMmuHbI U onpeaeneHns

3.1 B HacTtosilwem craHgapTe MpUMEHeHbl cneaywuwue TEPMUHbI C  COOTBETCTBYIOLMMU
onpeaeneHnamMu;

3.1.1 nornoweHHaa aosa D (absorbed dose): KonMyecTBO 3HEPrun MOHU3UPYIOLLEro U3Ny4vYeHus,
NOrsoLLEHHON B eauMHULE Macckl onpeaeneHHoro sewecrsa. EguHmua B cucteme CU nornoLweHHon o3kl —
rpen (I'p), roe 1 rpen ABNAETCA IKBUBANEHTOM MNOrMOLWEHMa 1 DKOYNa Ha Kuiorpamm Macchbl AaHHOMO

Bewectea (1 I'p = 1 i/kr). MaTemaTu4eckoe onpefeneHue 3ToM 3aBUCUMOCTU — YaCTHOE OT AieneHus d &

Ha dm, roe dg -— cpeaHee 3HadyeHue audpdepeHuMansHONn SHeprun, nepefaHHoONn WOHU3UPYIOLIUM
nanyvyeHuem sewlectsy anddpepeHumansHon maccel dm (cm. ICRU 60).
D=dz /dm (1)

3.1.2 kapTMpOBaHue NOrNOWeHHON A03bl (absorbed-dose mapping): N3MmepeHne nOrnoLeHHOMN
J03bl BHYTPU TEXHOMOTMYECKOW 3arpy3ku Ans MOMyYeHWUs OA4HO-, ABYX- U TPEXMEPHOro pacnpegeneHus
NOrfOLLEHHON A03bl B LIENAX ONpeAeneHnsa KapTbl 3Ha4EHUA NOrNoLWeHHOR AO3bl.

3.1.3 kanubpoBoyHaa yctaHoBka (calibration facility): KomGuHauma uCTOYHMKA WMOHM3UPYIOLLETO
U3MNy4YeHUS M CBA3AHHOMW C HUM W3MEpPUTENbHOW annapartypbl, obecrneyuBarLas npu 3agaHHOM MecTe
pacnonoXXeHMs W BHYTPM 3aJaHHOTO Matepuana nofyyvyeHue BOCNPOM3BOAUMOW W PABHOMEPHON
MOrMOLLEHHON 403bl UMM MOLLHOCTU MOTMOLLEHHON A03bl, KOTOpasa obnagaet CBOWCTBOM MPOCHEXUBAEMOCTH
K HauUOHANbLHOMY WM MEXOYHAPOAHOMY I3TaNOHYy M MOXET UCMOMb30BATLCA ANA NOAyyYeHus QyHKUmm
OTKNMUKA UITN KanMOpPOBOYHOW KPUBOW AO3UMETPUHECKOW CUCTEMBI.

3.1.4 KoMneHcupywWMUN UMUTATOP npoaykra (compensating dummy): Umutupyowmin  maket
NpoAyKTa, BBOAWMBIA B TEXHONOIMYECKYIO 3arpy3ky npu CTaHZApPTHbIX TEXHOMOINMYECKUX MPOroHax, Koraa
3arpys3ka COAEMKUT MEHbLUEE KONMYECTBO MPOAYKTa, YeM 9TO NPegycMOTPEHO B cneumdukaumu Ha
KOHMrypauuio NpoaykTOBOW 3arpy3ku, Mnn UMUTUPYIOLLMIA MaKeT NPoAyKTa, pasMellaeMblii B Hayane u
KOHL|e TEXHONOMMYECKOr0 NPOroHa A KOMNEHCAaUMmM OTCYTCTBMA OCHOBHOTO MPOAYKTA.

3141 0JononHeHUe— NMUTUPYIOLWMIA MaKeT Nnpoaykta unu GaHTOMHbIA MaTepuan MOXeT
UCMNOMNbL30BaTLCA MPU ONEepPaUMOHHON OLEHKE KaK 3ameHa peanbHOro npoaykra, Matepuana unv BeLecTBa,
noanexawmx o6ny4YeHuto.

315 otkmk posumetpa (dosimeter response). Bocnpou3BoAUMMbIA  KONMYECTBEHHbLIW
pagnaunoHHbIn 3PdeKT, KOTOPLIA BbI3bIBAETCA B A03UMETPE BO3AEWCTBMEM ONpPedeneHHONn NOrnoWweHHOM
403bl.

3.1.6 Ha6bop mosumeTpoB (dosimeter set): OanH UMM HECKONbKO A03MMETPOB, MPUMEHSEMbIX ANS
U3MEPEHUS MOTNOLLEHHON [03bl B HEKOTOPOM KOHKPETHOM MECTE, YCPEeAHEHHbIE MOKa3aHMA KOTOPbIX
NPUHUMAIOTCH 38 U3MEPEHHYIO MOTMOLWEHHYIO 403y B 9TOM MecCTe.

3.1.7 nposumeTpuveckasa cuctema (dosimetry system): Cucrema, ucnonssyemas ans onpegeneHus
MOrMOLUEHHOW [03bl, COCTOAWAs M3 AO3MMETPOB, WM3MEPUTENbHOW annapaTtypbl U COOTBETCTBYIOLLMX
pedepeHCHbIX 9TANOHOB, a TaKkke METOAUK MPUMEHEHNS JAHHOW CUCTEMBI.

3.1.8 oueHka kauyectBa MOHTaxa (installation qualification): MNonyyeHne n [AOKyMeHTanbHOE
NOATBEPXKAEHUE [AAHHLIX O TOM, 4YTO 0OfyyaTenb BMECTE CO CBA3AHHbIM C HUM OOOpYAOBAHMEM U
NM3MEepPUTENBLHON annapaTypoi Obln NOCTaBNEH U CMOHTUPOBAH B COOTBETCTBUU CO cneumduKkalmen.

3.1.9 Bpema obnyveHusa (irradiation time): Obliee BpeMA, B TEYEHUE KOTOPOro TEXHOMNOrMyeckasi
3arpyska nogsepraetca 00ny4eHuio.

3110 oueHKka onepauuMoHHOro KavectBa (operational qualification): MonyyeHne un
JOKYMEHTansHoe NOATBEPXKAEHUE AAHHbLIX O TOM, YTO CMOHTMPOBAHHOE 0BOpyAOBAaHWME W U3MEpPUTENbHAsA
annapartypa paboTalT B YCTAHOBMEHHbLIX Npedenax npu BbIMNOMHEHWW YCTAHOBIEHHbLIX ONepPauMOHHbIX
npoueayp.

3.1.11 oueHka 3kcnnyatauuMoHHoro kKavecrtBa (performance qualification): MonyyeHne un
JOKYMEHTansHoe NOATBEPXKAEHUE AAHHbLIX O TOM, YTO CMOHTMPOBAHHOE 0BOpyAOBAaHWME W U3MEpPUTENbHAsA
anmapatypa ycToW4mBo paboTalT B COOTBETCTBUM C 3ajaHHbIMKM KpuTepuamu, Onarogaps 4demy
BbINyCKAaEMbI MPOAYKT COOTBETCTBYET crneuudumkaumm,

3.1.12 nepBUYHbIN 3TANOHHbLIN Ao3umMeTp (primary—standard dosimeter): Jo3suMeTp HauBbICLLETO
METPONONMYECKOr0 KauecTBa, YTBEMKIAEHHbIN U NOAAEPHUBAEMbIN KaK 3TaNOH MOrMOLWEHHON A03bl LIEHTPOM
HaLUMOHamNbHbIX UKW MEXAYHAPOAHbLIX 9TanoHOB (CM. pykoBoacTBO ISO/ASTM 51261).

3.1.13 TexHonornuyeckas sarpyska (process load): Obbem maTepuana ¢ 3agaHHon KOHurypaumen
3arpy3ku Npoaykra, obnyvyaembiit Kak €AuHbIA 0O bEKT.

3.1.14 TexHomnmoruyeckum nporoH (production run) (TepMuH NPUMEHUM B cnyyae obnyyYeHus
HENPEpPbLIBHOTO NOTOKA UMM B PEXMME MEPEMELLEHUS C OCTaHOBKamMu): Cepus TEXHONMOTMYECKUX 3arpysok,

3
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COCTOSILLIMX U3 MATEPUAnoB W MPOAYKTOB, UMEIOLLUMX CXOAHbIE XapakTePUCTUKU MOTMOLUEHUA U3NYYEHUs,
KOTOpble 06ny4aloTCa NocneaoBaTeNbHO B YCTAHOBEHHOM AMana3oHe MOrnoOLWEHHON A03bl.

3.1.15 pedpbepeHCHbIN 3TanoHHbIN Ao3umMeTp (reference-standard dosimeter): [J03MMeTp BbICOKOrO
METPOMOrMyeckoro KayecrtBa, WCMOMb3yeMbldi B KayecTBe 9ranioHa And  BbIMNOMHEHWA WU3MEPEHUN,
COIMacoBaHHbIX C W3MEPEHMAMU, NPOBEAEHHLIMU C MOMOLLULIO MEPBUYHbLIX ITANIOHHLIX A03MMETPOB, W
obragamwmx MO0 OTHOLEHWK K MOCAEeAHMM CBOWCTBOM METPOSIOrMYECKOW MNPOCAEXMBAEMOCTM (CM.
pykooacteo ISO/ASTM 51261).

3.1.16 cdyHkuna otknuka (response function): MaTemaTtnyeckoe npeacTraBneHUEe CBA3WM Mexay
OTKSIMKOM AO3MMETPA U NOrNOLEHHOW 40301 ANg AaHHOW A403UMETPUYECKOW CUCTEMBI.

3.1.17 pabouuin gosumeTtp (routine dosimeter): [loaumeTp, kanMOpOBaHHbIA NO NEPBUYHOMY WU
pedepeHCHOMY 3TanOHHOMY AO3UMETPY UNU 3TAnOHHOMY AO3MMETPY-NEPEHOCHUKY U UCNONb3YEMbIA NPU
NOBCEAHEBHLIX U3MEPEHUAX NOrNOLEHHON A03bl (CM. pykoBoaCTBO ISO/ASTM 51261).

3.1.18 mopenb npoaykrta (simulated product): Matepuan, CBOWCTBA KOTOpPOro ocnabnate u
pacceuBatb M3nydeHume ONU3KUM K aHanorMyHblM CBOWCTBaM OOMy4aemMoro npoaykra, marepuana umum
BeLLeCcTBa.

31181 0 ononHeHMUe— Mogenb Npoaykra UCNONb3YeTCa NPU OUEHKE OnepauuoOHHOro
KayecTBa ANs 3ameHbl peanbHbIX MPOAYKTOB, Martepuanos unu BewecTtB. Korga mogenb npoaykra
NPUMEHAETCA B OObIYMHbIX MPOU3BOACTBEHHBLIX MPOTrOHaX, €€ WHOrAa HasbIBalOT KKOMMNEHCUPYIOLUM
UMUTaTOPOM». Tpu NPUMEHEHMM ANS NOCTPOEHUA KapTbl NOMMOLWEHHON A03bl MOAENb NPOAYKTa MHOraa
Ha3bIBAKOT «(PAHTOMHbLIM MaTEPUANoOM».

3.1.19 3TanoHHbIX pAOo3umMeTp-nepeHocuuk (transfer-standard dosimeter): JosumeTp, uyacrto
ABNAWUACA pPEMEPEHCHBIM 3TaNOHHLIM JO3MMETPOM, MPUIOAHLIA ANS TPaHCNOPTUPOBAHUA MEXay
PasnMYHbIMM  MECTOMONOXKEHNAMU, MPUMEHSIIOWMIACA ANA  CPaBHEHUA  pPe3ynbTatoB  U3MEPEHUs
NOrnoLeHHOon 403kl (CM. pykoBoacTeo ISO/ASTM 51261).

3.2 OnpegeneHus Apyrux TEPMUHOB, UCMONb3YEMbIX B CTAHAAPTE U UMEIOLLMX OTHOLUEHUE K
paguaunoHHbIM U3MEPEHUAM U OO3UMETPUU, MOXHO HauWTun B ASTM Terminology E170. OnpeaeneHusa B
E170 coBmecTumbl ¢ onpeaeneHusmu B ICRU 60; 3TOT AOKYMEHT, TakuM 06pa3om, MOXET MCMONMb30BaTbCA
B KAYECTBE anbTEPHATMBHOIO UCTOYHMKA ANS CNPAaBOK.

4 AKTyanbHOCTb 1 06NacTb NPUMEHEHUA

4.1 O6paboTka nNULEBBLIX MPOAYKTOB WOHWM3UPYIOLLUUM W3MNYyYEHUEM, TaKUM Kak raMmma-nyym ot
usotona °Co unm '*'Cs, MoxeT NpOBOAMTLCA C Pa3nUuUHbIMKM Lensmu: 6Gopbba C napasutamu u
NaTtoOreHHbIMU MMWKPOOPraHU3Mamu, YHUUTOXKEHUE HaCeKkoMbIX, MOAABJIEHME pPOCTa U CO3PEBAHMUSA,
NPoAfNeHne cpoka xpaHeHus. TexHuyeckne TpeboBaHna K 0DNyYeHUO MULEBbLIX NPOAYKTOB MOYTM BCerga
BKIIOYAOT B ce0A MWHMMAnbHLIA MM MakCMMAarbHbIA Npeden NormnoweHHON A03bl, a nHorga oba aTux
HOpMaTMBa: MMWHMMAIbHBLIA MNPEAen YCTaHaBMMBAETCA ANA TOro, 4ToObl rapaHTUpOBaTb OXMAAEMbIN
nonesHblii 3hheKT, a MaKCUMarnbHbIA NPeaen yCTaHABNMBAETCA C LENbo U3bexarb nopyv nNpoaykra unm
ynakoBku. B  KOHKpeTHbIX cny4adx OAHO wunm  oba 93TM  3HadeHuda MOryT ObiTb  npeanucatbl
NPaBUTENbLCTBEHHLIMWU AOKYMEHTAMU, B OCHOBE KOTOPbIX FEXaT pe3ynbTarbl Hay4YHbIX WCCNEedoBaHWN.
Takum obpasom, npexae yem dyaeT NpoBeAeHO 00NyYeHne NULLEBOTO NPOAYKTa, HEOBX0AUMO ONpeaenuThb,
MOXET M yCTaHOBKa Ans 00ny4yeHus o6ecneynts NonyyYeHue NOrnoLeHHON 4o3bl B TpedyemMbix npegenax.
Heobxoammo Takke OCYyLLUeCTBMNATb KOHTPOJSIb U AOKYMEHTAamnbHYK Perucrpauuio norfoweHHONn [03bl BO
BPEMS KaXKAOro MPOU3BOACTBEHHOrO NPOroHa AnA MNPOBEPKU COOTBETCTBMA TEXHUYECKUM YCIOBUSAM
00paboTkM C NPeayCMOTPEHHbIM YPOBHEM JOCTOBEPHOCTMU.

MpumeuvaHune 3— Komuccua OOH no paspaboTke npoaoBONbCTBEHHbIX cTaHaapToB (Codex
Alimentarius Commission) paspaboTtana mexayHapoaHbIin obwmii ctaHaapT U CBoa NpaBun, OTHOCALIMECH K
MPUMEHEHMIO MOHU3UPYIOLLEN paguadum npu  00paboTKe nNULLEBLIX MPOAYKTOB, B KOTOPbIX 0CO0O0
NoOAYEPKMBAETCA POMb AO3UMETPUU C TOYKU 3PEHMSA NMPABUILHOIO MPUMEHEHUA PAAMAaLMOHHON 0OpaboTKM
[11.

4.2 PagnauuoHHas oOpaboTka HEKOTOPbIX MULLEBLIX MPOAYKTOB BEAETCA B OXMaXKAEHHOM WU
3aMOPOXXEHHOM COCTOAHUM. CneagoBaTenbHO, AO3MMETPLI, MPUMEHAEeMble Npu  00bIMHOW 00paboTke,
JOIMKHbI ObITb BbIOpaHbI B COOTBETCTBUM C BO3MOXHOCTBIO UX (PYHKLIMOHUPOBAHMSA B 3TUX TEMNEPaTYPHbIX
ycnosusx. bonee Toro, Temnepartypa gosmmerpa B xoge 00ny4eHus AoSmkHa ObITb 4OCTATOYHO CTabUNBHOW,
Ana TOro 4ytodbl Obina BO3MOXHOCTb BBECTU MNOMPAaBKUM HA TEMNEPATYPHYK 3aBUCUMOCTbL OTKIMKA
JosuMeTpa. Ona Toro ytobbl M3bexaTb BRMAHWMA TEMMEPATYPHbIX FPAAMEHTOB HA OTKMMK JO3MMETPa U
BbITEKAIOLWEN OTCOAa HEOOXOAMMOCTU NOMPAaBOK, BbI3BAHHLIX 3TUM BIIMAHUEM, MOXHO NPUMEHUTL Kakue-
nubo MeToabl U3oNALMU JO3MMETPA OT TEMMNEPATYPHbLIX TPAANEHTOB.

MpumeuvaHune 4 —bonee peranbHoe 06CyXaeHWEe paguwaLMOHHONW 00paboTKM pasnUUHbIX
NULLEBbLIX NPOAYKTOB npmuBeaeHo B pykoBoactBax ASTM F 1355, F 1256, F 1736 n F 1885 n [1]1-[11].
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4.3 [Ona Toro 4toObl rapaHTMpoBaTb OOMy4YeHMe MpoaykTa B npeaenax yCTaHOBMEHHOW A03bl,

00bl4HOE ynpaBreHWe npoueccoM TpebdyeT npuMEHEeHWs CTaHgapTHOM AO3MMETPUM  NPOAYKTOB,

OOKYMEHTanNbHO O(OPMITEHHBIX AEWCTBMIA C NPOAYKTOM (4O, BO BPEMSI U nocne obny4vyeHus), ctabunbHON

OopueHTauuu NpPoayKTOB BO BpeMs ODMyYeHMs, MOHUTOPUHIA Hambonee BakHbIX pabo4vMx napameTpoB U
JOKYMEHTUPOBAHMS BCEX OTHOCALLUXCS K 3TOMY NPOLIECCY BUAOB paboT.

5 XapakrepuUCTUKMN UCTOUYHMKA U3NYYEHUA

5.1 WCTOYHUMK W3NyYeHus, MUCNONb3yeMbli B YCTaHOBKE, paccMmaTpuBaeMolW B HacToAWEeM
cTaHgapTe, COCTOMT M3 repMETU3MPOBAHHbIX SMNEMEHTOB °Co wim 'Cs, KOoTopble, KaKk MpaBuro,
NpeactaBnalT cobOM  NUHENHbIE CTEPXKHM WM «KapaHgawwuy, obpasylowpe nnaHapHble UMM
UMnMHapudeckne pewetkn (0aHy unm bonee).

5.2 cTouHuK Ha uzotone ~ Co uanyyaert (POTOHbI C aHepruamu nopsaka 1,17 n 1,33 MaB npumepHo
B paBHbIX Konu4vecrteax. ICTOMHUK HaA usotone Ycs nany4aet (pOTOHLI C 3Hepruen nopsagka 0,662 MaB
[12].

5.3 Mepuoa nonypacnaga ans ©Co u ™’
COOTBETCTBEHHO [13], [14].

5.4 B npoMexyTke Mexay npoueaypamum 0OHOBREHWUS, yaaneHusa U nepepacnpeaeneHnss akTMBHbIX
3MNEMEHTOB €AUHCTBEHHbLIM (DaKTOPOM, U3MEHSIIOLLIMM XapPaKkTEPUCTUKN MCTOYHUKA, ABMAETCA HEMNpepbIBHOE
YMEHbLUEHUE aKTUBHOCTM, BbI3BAHHOE PagMOaKTUBHLIM Pacnagom.

Cs cocrtaBngetr npubnuautenbHo 5,2708 n 30,07 ner,

6 Tunbl ycTaHOBOK

6.1 KoHcTpykums obnydyatena BnusieT Ha MNOIMOLWEHHYIO 403y B npoaykte. CneaoBaTernbHO,
KOHCTPYKUMs obnydaTensa AODKHA Y4YMTbIBATHCA MPU BbIMOSHEHWU U3MEPEHWHA MOrMOLLEHHOW A03bl (CM.
pasgensl 8-11).

6.2 YcraHoBku gnsg obpaboTku MULIEBLIX MPOAYKTOB MOIyT ObiTb pas3geneHbl Ha KaTteropuu no
pexxumy paboTbl (HanpuMep, PeXum C rpynnupoBKOR UMW HEMPEPLIBHBLIA PEXUM), MO TUMY KOHBENEPHOW
cucTtembl (Hanpumep, HENpPEpPbIBHbINM KOHBeRep unu waddn-asenn) unu no tuny obnydarens (Hanpumep, ¢
o0ny4yeHneM B KOHTEMHEepPe UNK B CMMOLLIHOM NMOTOKE).

6.2.1 MNMuuweBble NPOAYKTbI MOTYT ABUraTtbCsl K MECTY UX 0OnydeHus B ycTraHoBke nubo Toraa, korga
WUCTOYHUK MOJSIHOCTLIO 9KPAHUPOBAH (PEXXMM C rpynnupOBKOW), UNM TOraa, KOrga UCTOUYHWUK HE 3KPaHWPOBAH
(HenpepbIBHLIA PEXUM).

6.2.2 MNuweBble NPOAYKTbI MOrYT MPOABUraTbCAa MUMO UCTOYHMKA C NOCTOSIHHOW U perynupyemMon
CKOPOCTbIO (HENpepbIBHbIA KOHBEWEPHbLIA pexum) nNubo BMECTO 3TOr0 COBEPLUATH CEPUM AUCKPETHbIX
ynpaBnsemMbiX MepemMeLLeHU, pasgerneHHbIX NPOMEXYTKAMU BPEMEHM, B TEYEHUE KOTOPbIX
TexHonorn4yeckaa sarpyska HenogsuxHa (waddpn-gsenn).

6.2.3 [Ona 6o0onblMHCTBA KOMMEpPYeCKkMx obnyyarenen TexHonoruveckas 3arpy3ka OObIMHO
COBepLaeT oaAMH unu Oonee npPOXOAOB C KaXIOW CTOPOHbI peLleTku, obpasyemon obnydarowpmmm
3NeMeHTamu.

6.2.3.1 MMpu ABMXKEHUU TEXHONOTUYECKON 3arpy3km MMMO 00ny4arollen peweTkn MoryT ObiTb ABa
BapuaHTa KoHdwurypauuu: nmbo NpPOTSHXKEHHOCTb MCTOMHUKA B BEPTMKANbHOM HanpaBfeHWM MNpeBbILIAeT
BEPTUKANbHbIA pasmep  TEXHONOrMYECKOW 3arpy3kum (UCTOYHMK MEepeKkpbiBaeT 3arpysky), nubo xe
BEPTUKANbHBIA pa3mep TEXHONMOMMYECKON 3arpy3ky 0onblue, YeM BEPTUKANbHAA NPOTSKEHHOCTb UCTOYHKKA
(NpoayKT NepekpbIBaeT UCTOYHMK). B nocnegHem BapuaHTe TexHONornyeckas sarpyska o0blMHO ABuUraetcs
MUMO MCTOYHMKA Ha ABYX Unu 6onee ypoBHSAX.

6.2.3.2 B obnyvarensax CnnoLwHOrO NOTOKA NPOAYKTbl, TakMe Kak 3epHO uMnu Myka, CBOOOAHBLIM
MOTOKOM ABUraTCs MUMO UCTOYHMKA.

6.3 BBuay CyLUECTBYIOLLMX OrpaHUYEHNII MEXAHUYECKOW CKOPOCTU B TEX Cryyasx, koraa Tpebyercs
obnydeHme  manbiMM 403aMM, MOXHO MCNOSb30BaTh pPa3NUYHbIE METOAbl YMEHbLUEHWA MOLLHOCTM
NOrMOLEHHON A03bl Npu obnydeHun. K Takum Metogam OTHOCATCA crieaylowpe; YacTUYHOE NCMNONb30BaHne
UCTOYHMKA (Hampumep, Nogbem B paboyee NonoXKeHUE TONbKO OAHOW U3 HECKONbKUX PELUETOK UCTOUYHMKA),
Mcnonb3oBaHue ocrnabutenen n obnyyeHne Ha 00NbLUMX PACCTOSAHUAX OT UCTOYHMKA.

7 [losumeTpuyeckmne CUCTeMbI

7.1 OnucaHue KnaccoB 403UMETPOB

J03UMeTpbl MOXHO pasdenuTb Ha YEeTbIPe OCHOBHLIX Kfacca B COOTBETCTBUMM C UX KAYECTBOM U
o0nacTbl0 MNPUMEHEHUS: MEPBUYHBLIA STANOH, pPedEPEHCHbIN 3STanoH, 3TanoOH-NEPeHOCHYUK U pabouunn
nosumetp. B pykosoactee ISO/ASTM 51261 coaepxxutca uHdopmaumusi no BbIBOpYy AO03UMMETPUHECKMX
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CUCTEM AN Pa3nU4HbIX MPUMEHEHUN. Bce knaccebl 4O3MMETPOB, 3@ WUCKIMOYEHUEM NEPBUYHBLIX ITASIOHOB,
Hy>KZalTCs B KanubpoBKe nepes ux NPUMEHEHNEM.

7.1.1 NepBUYHbIE 3TANIOHHbIE A03UMETPbI

MepBUYHbIE 3TanoOHHbIE AO3MMETPLI  CO3JAlOTCA WM NOAAEPXKMBAIOTCA naboparopuamu
HaLUMOHAamNbHbIX 3TANOHOB C LIENbI0 KanuMOpOoBKN OKPYXXaIOLLIMX paauaumMaluoHHbIX YCNOBUI (NONEN), a Takke
KanubpoBKU APYrux KnaccoB A[O3MMETPOB. [OByMs Haubonee wWUpOKO NPUMEHSEMbIMA NEPBUYHBIMM
3TaNOHHLIMU JO3MMETPAMU SABMAIOTCA MOHU3ALMOHHBIE KAMEPbI U KAaNOPUMETPbI.

7.1.2 PedpepeHCHbIe 3TaNIOHHbIE AO3MMETPbI

PedpepeHCHble  3TanoOHHbIE  OO3MMETPbl  UCMOMb3YIOTCA  ANA  KanubpoBKM  OKPYXKAOLLMX
paguauMoOHHbIX YCNOBUIA U pabounx JO3UMETPOB. PedepeHCHble 3TanoHHbIe A03UMMETPbI MOTYT TakKe
UCNoMnb30BaThCA B KavyecTBe pabouux Jo3uMeTpoB. pumMepbl pedepeHCHbIX 3TanoHHbIX AO03UMMETPOB C
yKasaHuemM guManasoHOB M3MepSieMbIX 3HAYEHWIM NOrNOLWEHHON 403kl NpuBeAeHbl B pykoBoacTee ISO/ASTM
51261.

7.1.3 JosumeTpuyeckue 3TarioHbl-ne peHoCUYnKun

Jo3nmeTpuyeckme 9TamnoHbI-MEPEHOCUHUKU MNPeAcTaBnsalT coboW  cneyuansHo  OTOOpaHHbIe
JO3MMETPbI, MPUMEHSIEMbIE ANS NepeHoca MHdopMauuu O MOTMOLWEHHOW A03€ OT akKpPeAMTOBAHHOM UMK
HaumoHaneHoW nabopaTopMm 93TanoOHOB K YCTAHOBKE And o0b0nyvyeHua ¢ uenbio  obecneyeHus
NPOCNEXMBAEMOCTU ANA 9TOW YCTAHOBKU. IDTU AO3MMETPbI TPEOYIOT TWATENLHOIO COOMIOAEHUSA YCNOBUIA
obpalleHUss C HUMK, YKa3aHHbIX BbINycKawWwen wux nadopatopuein. [O3MMETPUYECKUE ITamOHbI-
NEPEHOCUMKU MOTYT ObITb 0TOOpaHbl NGO M3 ped)epEeHCHbIX STANOHHbLIX A03MMETPOB, NGO u3 paboumx
A03MMETPOB C YY4EeTOM KpUTEPUEB, YKasaHHbIX B pykoBoacTee ISO/ASTM 51261.

7.1.4 Pabouune g03UMeETPbI

Paboune Jo3MMETPbI MOTYT UCNOMNBL30BaTLCA AN KOHTPOMS KayecTBa paguaumMOHHLIX TEXHONOTUN,
MOHUTOPUHIA MOIMOLIEHHON [03bl WM KapTUPOBAHMA MNOTMOLEHHOW A03bl. [Ona  rapaHTupoBaHus
JOCTOBEPHOCTU U TOYHOCTU M3MEPEHUN HEOBXOAMMO MCNONbL30BaTh MPaBWUfbHbIE METOAUKM JO3UMETPUM,
BKIOYasa kanmbpoBky. MNpumepbl pabovmx JO3UMETPOB, COBMECTHO C YKa3aHWEM UX AManasoHa M3MepeHus
NOrnoLEeHHbIX 403, NpuBeaeHbl B pykosoactee ISO/ASTM 51261.

7.2 BbIOOp A03MMETPUYECKUX CUCTEM

Jo3umeTpuyeckne CUCTeMbl, yaobHble ANa npeanonaraeMon paauaumMoHHoOn oBpaboTku Ha AaHHOW
YCTAHOBKE, BbIOMPAIOT, WUCMNONb3ysl KPUTEPUM, MNEpPEYUCcneHHble B pykoBoacTtBe ISO/ASTM 51261. B
npouecce BbIbOpa ANA KaXKg0on AO3UMETPUYECKON CUCTEMbI YUUTBLIBAIOT 3aBMCMMOCTbL €€ XapakTepucTuK oT
BNMAKOLLMX haKTOPOB, a TaKXKe CBOMCTBEHHbLIE €l HEONPEAENEeHHOCTU U3MEPEHNUS.

7.3 KanuGpoBka 0O3UMETPUUYECKUX CUCTEM

Mpexge 4YeMm uMCNoNb30BaTh AO3MMETPUYECKYID CUCTEMY, KanubpylT ee B COOTBETCTBMM C
3KCMnyaTauMOHHOW JOKYMEHTaUMeEN, B KOTOPOW MPMBOAATCA MNOAPOOHOCTM npoueaypbl KanubpoBKK K
TpeboBaHua no obecneveHuto kayecTBa kanubposku. MNpoueaypy kanMbpoOBKKM PErynsapHO NOBTOPSAIOT Yepes
onpeaeneHHbIe NPOMEXYTKU BPEMEHM, YTOOLI NOAAEPKUBATE TOUHOCTb M3MEPEHMI B 3af4aHHbLIX Npeaenax.
MeToabl kKanMOpPOBKM NOrMOLLEHHON A03bl ONUCaHbl B pykoBoAcTee ISO/ASTM 51261. ObnyyeHue aBnsaeTca
BECbMAa BaXXHON KOMMOHEHTON KanubpoBKN JO3UMETPUYECKON CUCTEMBI.

7.3.1 Kanu6poBo4uHoe o6nyuyeHne pedepeHCHbIX 3TaNOHHbIX A03MMETPOB UIIM AO3UMETPOB-
NepeHOCYMKOB

KanubpoBoyHble 06ny4eHUss OOIMKHbI BBIMOMHATECA B AKKPEAMTOBaHHOW nadbopaTopuu unu Ha
WTaTHOM KanubpoBOYHOW YCTAHOBKE, OTBevatouwlen TtpeboBaHuam pykosogcrea ISO/ASTM 51400.
JlaBopaTopus unm ycTaHoBKa AOSbkHa obecneynBaTb MOMMOLLUEHHYI A03Y (MMM MOLWHOCTb MOTMOLIEHHON
403bl), U3MEepeHus KOTOopow obnagaltT CBOWCTBOM MPOCHEXMBAEMOCTM K IJTanoHaM, MPU3HAHHBLIM Ha
HaUMOHAaNLHOM UMW MEXAYHAPOAHOM YPOBHE.

7.3.2 KannG6poBo4yHOe oOnyvyeHue pa6ounx oO3UMeTPOB

KannBpoBo4yHble 0OMy4YeHMs MOryT BbIMOMHATLCA COMMacHo 7.3.1 Ha MNPOMBILUMNEHHbLIX WK
UCCNefoBaTENbCKMX  YCTAaHOBKAX BMECTE C  pedEepeHCHbIMW  3TaNOHHbIMM - AO3MMETPaMW UMK
AO3UMETPUYECKUMU 3TANOHOMU-NEPEHOCHMKAMU, KOTOPbIE 00ECneYnBatoT NPOCNEXMBAEMOCTb U3MEPEHU K
3TanoHaMm, NPU3HaHHbLIM Ha HALMOHASIEHOM MITU MEXAYHAPOAHOM YPOBHE. 3Ta NpakTUKa Takxe npumeHuMa
B TOM cnydae, korga ped)epeHCHble 9TanoOHHbIE AO03MMETPbl MCNONL3YKTCA B KavecTBe paboymx
JO3VMETPOB.

7.3.3 Kanu6poBka n noBepka usMepuTenbHOW annapaTtypbl

CnegyeT yCTaHOBWUTb M BbINOMHATE MpoueAypbl KanubpoBKM M NEPUOAMYECKON NpPOBEPKM
NpaBUSILHOW pPaboTbl U3MEPUTENBHOW annapaTtypsbl, YTOObI ObITb YBEPEHHLIM B TOM, YTO OHa (DYHKLMOHUPYET
B COOTBETCTBUM C TEXHUYECKUMU TpebOoBaHUAMM.

7.3.3.1 Ona toro 4utobbl ObiNa rapaHTMa TOro, YTO BCA U3MEPUTENbLHAA annapartypa, npuMeHsieMmasi
npu adHanu3e A03UMMETPOB, Nepuoauyvecku kanubpyetcsa, nporpaMmmy KanubpoBku OOPMASIOT B Buae
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AOKyMmeHTa. KanuOpoBKkM AOSMKHBI NPOCMEXMBATLCA K HALUMOHAMNbHLIM UMM MEXOYHAPOAHLIM 3TanoHam,
Haxo4aWUMCs B COOTBETCTBYIOLLMX nadbopartopusx.
7.3.3.2 PaboTtocnoCobHOCTL M3MEPUTENBLHOW annapaTypbl NpPOBepAT nocne mwbon ee
MoamdbmMKkauMmM MNM  CEPBUCHOIO  OOCHY)XMBAHMS, a Takke nepes npoBeaeHueM  KanubpoBKu
JO3UMETPUYECKON CUCTEMBI C UCMOSIL30BAHUEM 3TOW annapaTtypbl. 3Ta NPOBEPKa MOXET NPOBOAUTLCS C
UCNOMNbL30BAHUEM 3TANOHOB, TaKMX, HANMPUMEP, Kak PunbTpbl ¢ KanubpoBaHHOW ONTMYECKOW MNOTHOCTbLIO,
Y3KOMONOCHbIE  (PUNbLTPbI, MEpPbl  TOMLWUHBLI, MOCTaBNAEMble WU3roTOBMTENEM 0DOpPyaoOBaHMA UMK
HaUuoHanbHOM nabopaTtopuert STanOHOB UMK aKKPEAUTOBAHHOW nabopaTtopuen STanoHOB.
7.3.3.3 Heobxoaumo npuHumaTb BO BHUMaHue TpeboBaHua pykoBoactea ISO/ASTM 51261 u
COOTBETCTBYIOWMX cTaHaaptoB ISO/ASTM unu ASTM no 403MMETPUYECKON CUCTEME, a TakkKe yKasaHus
KOHKPETHbIX PYKOBOACTB MO KanuOpoBKe U NOBEPKE NPUMEHAEMbIX U3MEPUTENbHBIX MPMOOPOB.

8 OueHKa KayecTBa MOHTaxa

8.1 Uenb

Ha3HayeHue nporpaMmbl  OLEHKM KayecTBa MOHTaKa  3akm4yaetca B TOM, 4TOObI
NPOAEMOHCTPUPOBATbL, YTO OBnydaTenb U CBA3AHHOE C HUM TEXHOMNOrM4Yeckoe oOopyaoOBaHME, a Takke
uamepuTenbHasa annapatypa Obinm MOCTaBMNEHbl M YCTAHOBMEHbI B COOTBETCTBUM C UX crneuudmkaumsmm,
OLueHKa KadecTBa MOHTaka BKoYaeT B cebs 3akmoveHue 0 COCTosHUM obnydartens, BCNOMOraTensHoro
TEXHONOIMMYECKOr0 000OpPYaOBaHMA M U3MEPUTENBLHOM annapaTtypbl, BblpabOTKy METOAMK WCMbITAHUNA,
aKkcnnyaTauum M KanubpoBKM, HEOBXOAMMBIX AN KX WUCMOMb30BAHMA, M NPOBEPKY MNPAaBUILHOCTU UX
(PYHKLUMOHUPOBAHUA B COOTBETCTBMM CO creundukaumen. SddekTuBHaa nporpamMma OLEHKM KayecTBa
MOHTaa OyAeT rapaHTUpOBaTb HAAEXKHYIO M MpaBuibHyl0 paboTy obnyvatenda, npu  KOTOPOW
obecneunBaeTcst 06ny4YeHne Npoaykra ¢ cosgaHnem TpedyemMoi NornoLeHHON A03bl.

8.2 lokymeHTaLuMA Ha obopyaoBaHue

CocTaBnAwT onucaHna obnyyarens u CBA3aHHOTO C HUM TEXHONOTMYECKOro 000pya0BaHMA, a Takke
U3MEPUTENBHON annapaTtypbl, BXOAALLENW B COCTAB YCTAHOBKW. ITU AOKYMEHTbl AOJDKHbI COXPAHATHLCA B
TEYEeHMe BCEro cpoka aKcnnyatauuu yCcTaHOBKM. MWHMMAanNbHBIA NakeT AOKYMEHTOB AOJDKEH BKMOYaThb B
cebs:

8.2.1 OnucaHue pacnonoxeHus obnyyarens B MOMELUEHMAX MCMONHUTENA paboT, C ykasaHuem
crneymnansHbiX 30H U TEXHUYECKUX CPEACTB, NPeAHa3HayYeHHbIX Ana obecnevyeHuss pasgenbHOro XpaHeHus
HeoBny4YeHHbIX U 0ONMyYEHHbIX NPOAYKTOB;

8.2.2 OnucaHune TEXHONOIMYECKON Npoueaypbl 06nyyeHus;

8.2.3 OnucaHune KOHCTPyKUMMK 1 paboTbl 060pya0OBaHMA ANS TPAHCNOPTUPOBAHUS NPOAYKTA;

8.2.4 OnucaHue maTepuanoB W KOHCTPYKUMWU BCEBO3MOXHbIX KOHTEWHEPOB, NPUMEHSIEMbIX ANS
yaepXXaHus NULLEBLIX NPOAYKTOB B NpoLecce 00ny4yeHus;

8.2.5 OnucaHne cucTtembl ynpaBreHns NPoLEecCcomMm;

8.2.6 OnucaHne BCEX MW3MEHEHWW, MMEBLUMX MECTO B MPOLECCe MOHTa)ka wuanydyatens u B
nocneayoLem.

8.3 Mpoueaypbl TECTUPOBAHUA, IKCNITyaTaUUU U KaNUOPOBKU

YcraHaBnuBaloT u  obecnednMBalOT  BbINOSIHEHME  CTaHAAPTHbLIX MpOUEeAyp TECTMPOBAaHWUS,
akcnnyaTauMm m kanubposku (ecnu HeoBXOAUMO) CMOHTUPOBAHHOIO OOfyyaTens M CBA3AHHOTO C HUM
TEXHONOMMYECKOro 060pya0BaHMs U M3MEPUTENBLHON annapaTypbl.

8.3.1 MeToaAuKM UCNbITAHUNA

3Tu npoueaypbl ONUCLIBAKOT METOAbI UCTLITAHUIA, NPUMEHSEMbIE ANS TOro, YToObl rapaHTMpoBaTh
paboTy yCTAHOBNEHHOro obny4atend, CBA3AHHOIO C  HUM TEXHONOMMYECKOr0O 000pYyAOBaHUA U
M3MepUTENBLHOW annapaTypbl B COOTBETCTBUM CO crneundmkaumnen.

8.3.2 MeToamMkm 3kcnnyarauumu

3Tu npoueaypbl ONUCLIBAKOT, KaK ynpaBnaTb 00nyyaTteneM U CBA3aHHLIM C HUM TEXHOMOIMYECKUM
00opyaOBaHUEM M M3MEPUTENBHON annapaTypoi B MpoLecce aKkcnnyarauuu.

8.3.3 MeToauku KanuMopoBKU

3Tu npoueaypbl ONUCLIBAIOT METOAbI MEPUOANHECKM NMPOBOAMMbBIX KANMOPOBOK U MOBEPOK, KOTOPLIE
rapaHTUPYIOT MOCTOSIHHYIO paboTy YyCTaHOBMEHHOrO TEXHONOMMYECKOro 00OpYyAOBaHUA U WM3MEPUTENbHON
anmapatypbl B COOTBETCTBUM CO cneumdukauymnen. Yacrora kanubpOBKM AN  HEKOTOPbIX BUAOB
0o0opyaoBaHUA U WU3MEPUTENbHLIX MPMOOPOB MOXET YCTAHaBNMBATLCA PYKOBOAALMMK opraHamu. [Ons
HEKOTOpPbIX BUAOB 060pyaoOBaHUsI U U3MEPUTENbHLIX NPUBOPOB, BO3MOXHO, NOTpebyerca obecneynTb
NPOCNEXMBAEMOCTb K HALMOHANLHBIM 3TanoHam UMK 3TanoHam akkpeamTOBaHHON nabopaTopuu.

8.4 TecTMpoBaHMe TEXHONIOTMYECKOro 000OpyAOBaHUSA U U3MEPUTENBHON annapaTypbl

MpoBepAIOT, YTO YCTAaHOBMEHHOE TEXHONOrM4yeckoe obopyaosaHme U U3MepuTensHas annaparypa
paboTaloT B COOTBETCTBMM CO CBOUMU NPOEKTHLIMU CneuuduKauusiMm COrnacHo TECTOBLIM npoueaypam no
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8.3.1. Ecnu HeobxoauMo, NPOBEPSIKOT, YTO 060pyAOBaHME U M3MEPUTENDbHAS annapartypa npokanubpoBaHbl
B COOTBETCTBUU C npoueaypaMu KanubpoBKK, Kak 310 Tpebyetca B 8.3.3.

8.4.1 [na npoBepkn yAOBNETBOPUTENbHOW paboTbl 0bnyyatenss B COOTBETCTBUM C MPOEKTHOMN
cneyudmkaumen npoBoAAT TECTUPOBAHUE BCEr0 TEXHOMOMMYECKOro 000pyaoBaHus. [OKYMEHTUPYIOT BCE
pe3ynbTatbl TECTUPOBAHUA.

8.4.2 Tecrtupyior paboTty M3MepuTenbHOM annapatypbl ¢ TeM 4YTOObl rapaHTMpoOBaTb, 4TO OHa
YHKLMOHMPYET B COOTBETCTBUM CO cneundukauusamu. JOKYyMEHTUPYIOT BCe pe3ynbTaThl TECTUPOBaHUA.

8.4.3 Ecnn BO Bpems OLEHKM KayeCcTBa MOHTaXa MNpou3BOAATCA Kakue-nubo moamdukaumm
TEXHONMOMMYECKOro 060opya0BaHMsA UM M3MEPUTENBLHON annapaTypbl, NPOBOAAT NOBTOPHOE TECTUPOBAHNKE.

9 OueHKa onepaLMoOHHOro KayecTsa

9.1 Uenb

Llensio 4O3MMETpUM MpPM OLEHKE OMEepauMOHHOrO KayecTBa YCTAHOBKM C ramma-odnyqarenem
ABNSAETCA MOMYyYEHWE MCXOAHbIX AAHHBLIX ANA OUEHKU 9PGEKTUBHOCTU YCTAHOBKM, MPEACKA3YEMOCTU U
BOCMPOU3BOAUMOCTM (B HEKOTOPOM AManasoHe YCrOBWMIA IKCMfyaTauuu) Kaxgoro Habopa napameTpoB
obnydatena u Habopa napameTpoB npouecca 006ny4YeHusi, MCNONb30BaHUE KOTOPLIX Npeanonaraerca npu
obnydeHun npogykra. lormoweHHaa gosa, nonydaemas moboi 4acTbio NPOAYKTAa B TEXHONOTMYECKON
3arpyske, 3aBUCUT Kak OT napaMeTpoB 00nyyaTens, Tak U OT mapameTpoB TEXHONOTMYECKOro npouecca.

9.1.1 TMNpuMepaMu napameTpoB oOnyyatens 4BRAIOTCA AaKTUBHOCTb MCTOYHMKA paguauum,
reOMEeTPUS UCTOYHUKA, PAcCTOSHUE MeXZy MPOAYKTOM U MCTOYHMKOM, reomeTpusa obnyveHusa (Hanpumep,
OAHO- MU ABYCTOPOHHEE 0BNy4YeHUe, MHOTOKPATHOE MPOXOXKAEHUE) U TEXHONOIMYECKUE MapLUPYThI.

9.1.2 TlpuMmepamMn TEXHONOTMYECKUX MNapaMeTpPOB SIBAAIOTCA MPOAOIMKUTENBHOCTL 00nyYeHus
NpoAayKTa, CKOPOCTb KOHBENEepa, COCTaB M NIIOTHOCTb MPOAYKTA U KOHUIypauusa 3arpy3ku npoaykra.

9.2 KapTupoBaHue NOrnoweHHOn A03bl

MpoBogaT AosumeTpuio (1) ¢ UEnbl0 YCTAHOBMEHMS CBA3M Mexay MOrnoWweHHONn [030M B
OJHOPOAHbIX TEXHONMOMMYECKUX 3arpy3kax u napametpamm obnyvartens u TEXHONONMYECKOro npoueccea; (2) ¢
LUENbl0 MOMIYYEHUA [JaHHbIX O Bapuauusax MOrfOWEHHOW A03bl NPU  CTATUCTUYECKUX (NYKTyaumsax
napameTpoB TEXHOMOIMYECKOTO MPOLECca B TUMOBLIX YCMOBUAX €ro NpoBeAeHus; u (3) ¢ uenslo N3aMepeHus
pacnpeneneHus MNOrMOWEHHOW 403bl B OAHOPOAHLIX MaTepuanax, T.e. B marepuanax ¢ OAHOPOAHON
00BbEMHON NNOTHOCTLIO, TAKMX KaK 3epHa (HanpuMmep, NLEHULbI) UMK KAPTOH.

9.2.1 CoCTaBnalT KapTy pacnpeaeneHus NOrnoweHHONn A03bl NpU TPEXMEepPHOM pasMeLLeHun
Habopa [O03MMETPOB B TEXHOMOIMYECKOW 3arpyske, coaepkalwlen OAHOpOoAHbIA MaTtepuan [15], [16].
KonuyectBo 04HOPOAHOIO MaTepuarna B 3TON TEXHONOMMYECKOW 3arpyske AOIMKHO ObITb Takoe e, Kak npu
TUNOBbLIX TEXHONOTMYECKMX 3arpy3kax, WM e WMMETb MaKCMManbHO AONYyCTUMBLIA (MO NPOEKTy) Ans
TEXHOJOTMYECKON 3arpy3km 00bEM.

9.2.1.1 BbibupatloT BapuaHTbl pasmeLleHns 403UMMETPOB C LENbIO ONPEeAEneHnUs MONOXEHNA TOYEK
MakcuMyma u MAUHUMYMa NOTFMOLWEHHON A03bl (ANA npuMepa CM. pUCYHOK 1). MNMomeLlaroT 4ONONHUTENbHbIE
Habopbl 4O3MMETPOB B 9TUX TOYKAX U MEHbLUEE KONMMYECTBO AO3MMETPOB B T€X MEecTax, rae oxugaercs
NoMny4yeHWe MPOMEXYTOYHbIX 3HAYEHMM NOrMOLEHHON A03bl. [O3MMEeTpuyeckue JaHHble Nno  paHee
NpoLIEeALLMM OLEHKY OMEPAaLUOHHOTO KayecTBa obmnydaTensm TOW KE KOHCTPYKLUMKM WIW BbIMUCNEHWUS C
MCMONb30BaHMEM MaTeMaTu4eckux mogenen (cm. pykooactso ASTM E 2232) moryT aatb MNOME3HYIO
UHOPMaLMIO ANA ONpedeneHus Yucna u pacnonoxXeHuss JO3MMETPOB, UCMOMb3YEeMbIX B AAHHOW OLEHKe
ONepaLUoHHOro Ka4yecTsa.

MpumeyaHune 5— [Ong yBenu4eHUss NPOCTPAHCTBEHHOIO pa3peLLEHUS HA KapTe NOrMOLLEHHbIX
403 MOTYT MCNONb30BaTLCA AO3MMETPUYECKME MOSNOCKM UMM NIMCTbI B TEX Cry4asx, KOorga WCnonb3oBaHue
WHAMBUAYANbHbIX JO3MMETPOB HE 4AeT NPUEMITEMbIX PE3YNbTAaTOB.
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MpumeyvyaHnune —[Ba npoxoga MNPSAMOYrofibHON TEXHOSIOrMYECKOW 3arpysku, No OAHOMY C
KaX4on CTOPOHbI CTAUMOHAPHOIO MMAAaCcTMHYaTOr0 ramma-ucTovHuka. LLUTpMXOBKOM MOKasaHbl BEPOATHLbIE
obnactu MakCMManbHOW U MWHMMANbHOW MOIMOLLUEHHbLIX A03 Mocne BTOoporo npoxoaa. bykeamm P (c
HOMEepaMu) MokKasaHbl MONOXKEHWUS AO3MMETPOB, KOTOPbIE MOrMM Obl MCNONL30BaTLCH ANA KApTMPOBAHWA
NOrMOLEHHON 403bl B MPOLECCe OLEHKU ONepPaLUMOHHOro KadecTBa.

PucyHok 1 — lNpumep pacnonoXeHus ToYeK MakCUManbHOW U MUHUMAanbHOW NOTMOLLEHHbLIX 403 B
TUNUYHOW TEXHOMOIMYECKoN 3arpyske [17]

9.2.2 KapTupyloT AOCTaTOYHOE YUCNO TEXHOMOIMYECKUX 3arpy3oK C Uenbl NofyyYeHUa OUEeHKU
U3MEHYMBOCTU 3HAYEHUI NOTMOLLEHHON A03bl U UX pacnpeaeneHns. Jo3sumeTpuyeckme gaHHble No paHee
nNpoLwealnuM OLEHKY OMepauMoHHOro KadectBa obnydaTendam TOW K& CaMOM KOHCTPYKLUMU MOryT
NpeaocTaBuTb MOME3HYIO MHAOPMAaLMIO MPW ONpeaeneHu HeobxXoAUMOro YMcna TEXHONMOTMYECKUX 3arpy30K
AN 4aHHOW OLEHKM OMepaUuoOHHOro Kayecrea.

9.2.3 KonnyectBo TEXHOSOrMYECKMX 3arpysok, npealuecTBYIOWNX KapTUPYEMOW TEXHOMOrMYeckon
3arpyske, Kak u KONMYeCTBO CMeayoLwmux 3a Hel TEXHONMOMMYECKUX 3arpy30K, A4OMKHbI ObiTb AOCTaTOYHbLIMU,
YTOOBbI 9PPEKTUBHO MMUTUPOBATL 3aNOMHEHUE 00yYaTens OAHOPOAHLIM NPOAYKTOM.

9.2.4 Ecnn yCcTaHOBKA HaxX0AWUTCA B PEXUME NOATOTOBKM K NMpoLeccy 06nydeHus TEXHONOrMYeCKnxX
3arpy3oK, B COCTaB KOTOPbIX BXOAAT KOMMOHEHTbl C PasfnMyHON MMOTHOCTLIO, TO NPOBOAAT KapTUpPOBaHWUE
MOrMOLLEHHON A03bl BO BCEM AUAMNA30HE OXUAAEMbIX NIOTHOCTEN. 3TO HEOOXO0AMMO, MOCKONbKY Pasnuyns B
OObEMHON MMOTHOCTM TEXHOMOMMYECKOW 3arpy3ku  MOTyT MOBMUATbL HA 3HAYEHUA MAKCUMANLHOW U
MWHUMAanNbHOW MNOTMOLUEHHbIX J03 M PaCMONIOKEHUS TOYEK 9KCTPEMyMA, YTO B CBOK OYEpeab MOXET
NM3MEHUTb KOAhPUUNEHT HEPABHOMEPHOCTU A03bl.

9.2.4.1 Korga npoaykTbl C pa3fM4HOW NNOTHOCTLIO B OAHO U TO XK€ BPeMS HaxoaaTrcsa B obnyyarene,
Ha pacnpegerneHue MornoLweHHONn 403kl B NIOOOM M3 NPOAYKTOB MOXET MOBMAUATL TO 0OCTOATENLCTBO, YTO
CBOWCTBA OCNabneHUs U paccesdaHus U3nydeHns B Apyrux Npoaykrax oTnMyalTCs OT aHanOrMYHbIX CBOWCTB
AaHHOro npoaykra. BenuuuHy atoro adpdrekta MOXHO OLEHUTb NYTEM KapTUPOBAHWUA MOrMNOWEHHOW 403bl B
NepBOKM M NOCNEAHEN TEXHONOIMYECKMX 3arpy3kax npu ABYyX NOCNeA0BaTeNbHbIX TEXHONOMMYECKMX MPOroHax
OAHOPOAHLIX MPOAYKTOB C PasfnM4YHOW NAOTHOCTLIO (cM. 11.2.2 n 11.2.3). Kapta nornoweHHon A03bl B
nepBoi TEXHONOIMYECKON 3arpy3ske, BXOAALLEN B NMYCTOW obny4yaTernb, AacT MHAOPMALUIO 0 MakCUMansHOR
MOrMOLLEHHON 403€, KOTOPYK MOXHO OXMaaTb, Koraa obnyvaTens YaCTUYHO 3aMOSTHEH.

9.2.5 PacnpegeneHme MOLUHOCTW MNOfOWEHHONW A03bl U MOrMAOWEHHOW A03bl B NPOAYKTE MOXET
MEHATLCA MPU PasnMyHbIX YCTAHOBKax TaWMepa Ha BPEMSA NPOXOXAEHMA TEXHONMOTMYECKOW 3arpysku Mo
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CBOEMY MapLpyTy B none obnydeHusd. B page cnyyaeB, Hanpumep, korga obnydatens pabortaer ¢
MaKCUMAanbHOM MEXaHUYECKOW CKOPOCTbIO, MpsAMoe MacluTabupoBaHue OT OAHOW MOrMOLWEHHOW A03bl K
OPYron nyTem M3MeHeHWUs1 YCTaHOBKM TalMepa MOXET OKa3aTbCA HEOOOCHOBAHHbIM. 3TOT 3IdEKT AOIMKEH
ObITb PACCMOTPEH U OLIEHEH KONIMYECTBEHHO.

9.2.6 [Inqa rapaHTuuK TOro, YTo NPOAYKT MNONYyYUsT OT UCTOYHUKA NOMOLLEHHYIO 403y, HAXOASLLYIOCH B
3apaHee YCTaAHOBIEHHbIX Mpegenax, HeobxoAMMO pPacCMOTPETb M OUEHMTb KONMWYECTBEHHO BKNagabl B
MOTMOLWEHHYIO MPOAYKTOM [03y BO BpeMs NpuOnuXeHus npoaykra K MecTy oOnyvyeHua u BO BpeMSA
yaaneHus oT Hero.

9.2.7 MNpu nameHeHun nwoboro n3 napamerpoB obnyyarena (cm. 9.1.1) npu oBbiMHON 0GpaboTke
npoaykta (pasgen 11) NOBTOPAKOT npoueaypbl A03UMETPUU WU KapTUPOBaHWE MOrnoweHHoW Ao3bl (9.2.1 —
9.2.6).

9.2.8 lMpouenypbl KapTUpPOBAHUA MNOrMOLWEHHONW A03bl, PACCMOTPEHHbLIE B 3TOM pasfene, Moryr
0Ka3aTbCA HEBBLINOSIHUMbBIMM AMS HEKOTOPbIX TUMOB OOMnydaTenen ChnnowHOro notoka. B Takmx cnydasx
MUHUMAnbHYIO M MakCMMAasbHYKO MOMNOLEHHbIE A03bl HEOOXOAMMO OLIEeHMBATL, MCMONb3ya MoAxoAasuiee
YUCno AO3UMETPOB, CNyYalHbIM 00PA30M CMELUAHHBLIX C MPOAYKTOM W MEPEHOCUMMbIX C HUM 4Yepe3 30HY
0o0nyyeHus. Ona nonyvyeHus CTaTMCTUYECKU 3HAYUMbIX PE3yNnbTaToB AOJPKHO UCMOMNB30BAaTLCA AOCTAaTOMHOE
KONM4ecTBo A03umeTpoB. lNMpuemMnemon anbTepHaTUBOW MOXET CRAYXWTb onpedeneHne MUHUManbHOW M
MakcuManbHOW NOrNoOWeEHHbIX 403 NyTEM BbluncneHui [4], [7].

10 OueHKa TeXHOJTOrMYeCcKoro Kayecrtea

101 Uenb

Mpeaensl 3HaY€HUN MUHUMANbLHON U MAKCMMAIbHOW MOrMOLLEHHbIX 03 NOYTW BCeraa 3aBUCAT OT
Lenu, ¢ KOTOPOW NPOM3BOAMTCA ODNydeHMe NMULIEBLIX NMPOAYKTOB. [ONs KOHKPETHLIX Uenen oguH unu oba
yKa3aHHbIX Mpejena MOryT yCTaHaBMnMBATLCA MPaBUTENbCTBEHHLIMU MOCTAHOBREHUAMKU. [Ipu oueHke
TEXHONMOINMYECKOr0 KavyecTBa pofb AO3MMETPUMM 3aKNOYaeTca B TOM, 4TOObl onpegenute noaxoasume
napameTpbl npouecca (BKNOYaa yCTaHOBKM Tanmepa, CKOPOCTb KOHBenepa M KOHdUrypauuio 3arpysku
NpoaykTa), NpU KOTOPbIX MOFYT ObiTb BbIMNOMHEHbI TPEOOBAHMA B OTHOLLUEHWM MOTMOLEHHON [03bl ANA
OaHHOro npoaykra. 3TO AOCTUraeTca nNyTeM KapTUpoBaHWS MOrnoweHHon p[o3el (cm. 10.3) B
TEXHOMOIMYECKOW 3arpyske Ans KOHKPETHOro NpoaykTa U onpeaerieHHbIX KOHdurypauuin sarpysku. Lenbsto
KapTUpOBaHMA SABNSAETCA ONpedeneHue 3Ha4YeHWW MWHUMAanbHOW W MaKCMManbHOW MOrMOLWEHHLIX A03,
NOMNOXEHUA TOYEK, rae OHWM AOCTUraKTCs, U UX CBA3M CO 3HAYEHUAMU MOTMOLLUEHHOW J03bl B TEX TOYKaXx,
KOTOpbIE MCMONb3YOTCH AN MOHMTOPUHIA B NpoLeccax 00bIMHOW NOBCEAHEBHOW 00paboTkn NpoayKTa.

10.2 KoHdurypauumsa sarpysku npoaykra

10.2.1 KoHdwmrypauusa sarpy3kum npogykrta B Npouecce 3arpyskM OOSfbkHa ycTaHaBnuBaTbCa AN
Kakgoro tuna npoaykra. OOKyMeHTauusa And 9TOW KOHurypauuu 3arpysku AOSbkHa BKMOYaTh B cebsA
cneuudukaLMn napameTpoB, KOTOpPble ONPeAensioT OAHOPOAHOCTb TEXHONOTMYECKOW 3arpy3km M Takum
o0pa3omM BMMAIOT HA pacnpeferneHne norfoweHHon A03bl. [puMepamn Takux napaMeTpoB SBAAIOTCA
pasMepbl NPOAYKTA, Macca NpoAykTa, NIOTHOCTL NPOAYKTA U OPUEHTaUUA NPOAYKTA B NOJIE U3NYYEHUS.

10.3 KaptupoBaHue nornoweHHON A03bl B NPOAYKTE:

10.3.1 MNMonoxeHnA TOYEK MUHUMAJNILHOM U MAKCMMAribHOM NMOTTIOIWEHHbIX 403 B NPOAYKTe

10.3.1.1 YcraHaBnuBaloT NONOXeHMa obnactein MUHUMANbLHON U MAKCUMANbHON NOTrMOLLEHHbIX 403
AnNs BbIOpaHHOW KOHUrypauuu 3arpy3ku npoaykra. OTO OCYLLECTBMSAETCA NyTeM pasMelleHusa Habopa
JO3MMETPOB MO MHTEPECYOLLEMY OObEMY ANs OAHOW MnM Bonee TEeXHONOrMYeCcKMX 3arpy3ok. Beilbupatot
CXeMy pasMelleHus OO3MMETPOB ANA uAeHTUdMKaumMm NOMOXKEHUS  IKCTPEMYMOB MOTMOLLEHHON A03bl,
UCNOMb3yA MPW 3TOM AaHHbIE, MOJNYYEHHLIE MPU KAPTUPOBAHWW B XOA4E OLIEHKW ONEpaLMOHHOro Kayectea
(cm. 9.2), nnmn TeopeTnyeckue pacyetbl (CM. pykoBoactBo ASTM E 2232). YeenuuuBaloT KOMUYECTBO
JO3MMETPOB B OXMAaeMblix 00nacTaxX MUHUMANBLHOW W MakCMMarbHON J03, OAHOBPEMEHHO YMEHbLuas ux
KOMMYECTBO B TEX 00NacTax, rae OXxugaeTcs NpOMEXYTOYHOE 3HAuYeHue MOrnoLWEHHOW Ao3bl. MonesHas
UHopMaLMs MOXET ObITb NONyYEHA TaKKe MPU UCNOMNB30BAHUM JO3MMETPUYECKMX MIIEHOK B BUAE NOMOCOK
WU NUCTOB. JO3UMETPLI, NPUMEHSAEMbIE NPU KAPTUPOBAHMU U MPU NOBCEAHEBHOM MOHWUTOPWUHIE A03bl, HE
0b6da3aTenbHO A40MKHbI BbITb OAHOrO U TOrO Xe Tuna.

10.3.1.2 B TexHOMOrMYeckylo 3arpysky, coaepxawlyld nycTOTbl MMM HEOAHOPOAHLIA MPOAYKT,
BKITIOYAIOT HABOopbl 4O3UMETPOB, PAa3MELLEHHbIX B TEX MECTaX, A€ HapyLweHUs OQHOPOAHOCTM COCTaBa umm
NAOTHOCTU MOTYT NOBAUATL HA 0BNACTU MUHUMATBHON M MaKCUMASLHOWM MOMNOLLEHHbIX 403,

10.3.2 Bapuauum nornoweHHon ao3.l

10.3.2.1 lMpn kapTupoBaHuu A03bl B TEXHONOMMYECKOW 3arpys3ke C KOHKPETHOW KOHdurypauuewn
HeOOX0AMMO yAEenWTb BHUMaHue BO3MOXHLIM BapuauusM MOMMOLWEHHON [03bl, W3MEPEHHON B
COOTBETCTBYIOLUUX APYr APYry TOYKAX Pa3fMuYHbIX TEXHOMOrMYECKMX 3arpy3ok. Bapuauyun nornowieHHomn
J03bl MOXHO OMpeAenuTb MyTeM KapTUPOBAHWUSA pacnpedenieHns MOrMOLWEHHONW [03bl B HECKOMbKUX
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TEXHONMOMMYECKUX 3arpy3kax, UMEIOLLUX OOHY M TY K& KOH(Mrypaumio 3arpy3ku npogykra, npu OgHMX u Tex
Ke yCrnoBusax 00ny4eHus.

10.3.2.2 [na onpeaeneHus Bapuauuin MOrMOLIEHHOW A03bl MOMELLAOT Habopbl A03UMMETPOB B
HECKONbKMX TEXHOMOrMYECKUX 3arpy3kax B OXMAaembix 00nacTax MWHUMANBHOW M MakCMMAaribHOW
NOrMoLWEHHbIX 403. Bapuaumn namepeHHbIX 3Ha4E€HMN MUHUMANbBHON U MAKCMManbHOW NOrMOLEHHbIX 403
OTpaxatoT, Hanpumep, BapuaLum B KOHdUIypauuu nNpoayKTOBOW 3arpy3ku (3a CHET CABUIOB COAEPXKUMOro
TEXHONMOIMMYECKOW  3arpy3kM BO Bpemsa ABWKEHMA 4yepe3 obnydaTtenb), OOBLEMHOW  MIOTHOCTU
TEXHOMOMMYECKON 3arpy3kun, nyKkTyauuii 3Ha4eHMi napameTpoB NpoLecca u HeonpeaeneHHoCTU, NPUCYLLEH
O03UMETPUYECKOW CUCTEME.

10.3.3 MNepexogHble 3¢ heKkTbl

OnpegensioT, ABAAETCA NM NOMMOLWEHHasa J03a, NOMyYeHHas npyu MepeMeLLeHnn UCTOYHMKA WK
TEXHOMNOIMYECKUX 3arpy3ok, ManowW BENUYMHOM MO OTHOLUEHMIO K OOLWen nornouweHHow gose. Ecnm 310
TpeboBaHUE BbIMOJTHAETCS, MOIMOLWEHHYIO 403y MOXHO NPSAMO CBA3aTb C YCTAHOBKOW TaWMepa U, Takum
obpas3omM, HeoOXOAUMbIE WM3MEHEHWSI MOTMOLLUEHHOW A03bl MOXHO FEerko MnofnyYutb, W3MEHSAS YCTaHOBKY
TanMepa. Ecnu ykasaHHoe TpeboBaHUe He BbINOMHAETCH, KAPTUPOBAHWE MOTMMOLEHHOR A03bl HE0OX0AMMO
NPOM3BECTM, UCMONb3ysa TaKyld YCTAHOBKY TalmMepa, KOTopas, no oueHke, TpebyeTtca AnA NOBCEAHEBHbIX
TEXHONOMMYECKUX MPOrOHOB; KAapTMPOBAHWUE MOBTOPSAIOT, €CNM MNOHAA00MNOCH CYLECTBEHHO W3MEHUTb
yCTaHOBKY Tanmepa.

MpumMmeyvyaHune 6 —Tlpu nCnonb30BaHMM ManbiX 3HAYEHWIW MOMNOLIEHHOW A03bl, HANPUMEpP Ans
3aJepXKkn npopactaHus nyka u kaptodens, nepexogHas [o3a 3a CHET ABUXKEHUS KOHBEWEPHOW CUCTEMBbI
MOXET OblTb 3HAYMTENBHOW W AOSDKHA MPUHMMATLCA B pacdeT Mpu MNpOeKTMpPOBaHuM obnyyartens,
NpeaHa3Ha4YEeHHOTro AN Takux NPUMEHEHUNA.

10.3.4 Toukn HaGopa pecdepeHCHON O03blI

Ecrnn  nonoeHWss 9KCTPEMYMOB MOTMOLIEHHOW A03bl, YCTAHOBMEHHbIE MNPW  KAPTUPOBAHMU
nornowieHHon ao3bl (10.3.1), HeyaoOHbI ANs AOCTyna K HUM B XOJ4€ TEXHOMOTMYEeCKMX MPOroHOB, ANS
MOHWUTOPUHIa NOTMOLLEHHON A03bl B OObLIMHOM MOBCEAHEBHOM Mpouecce 00paboTkM MpoayKTa MOXHO
UCNOMNb30BaTh anbTePHATUBHbIE TOYKKU. [OMMKHA ObiTb YCTaHOBEHA M 3a40KYMEHTUPOBAHA CBA3b MeXay
3HAYEHUSAMMU MOTMOLEHHOW A03bl B 3TUX anbTEPHATMBHBLIX PEMEPEHCHBIX TOYKAX U B IKCTPEMyMax
MOrMNOLLUEHHON A03bl; HEOOX0ANMO, YTOObI 9Ta CBA3b OblNia BOCNPOU3BOAUMON.

10.3.5 YcTaHOBKA TaliMepa unm CKOpoCTHU KOHBeHlepa

10.3.5.1 Pesynbtartbl W3MEPEHWW NPU KAPTUPOBAHWM MNOrMOLLEHHOW [A03bl WCMONbL3YIT And
onpeaeneHns yCTaHOBKKU TaWmMepa Unu CKOPOCTU KOHBEWEpPA B XO4E€ TEXHOMOMMYECKOro MporoHa. 310 Jaer
rapaHTuio, YTo OyAyT BLINOMHEHBI NPEANMCAaHHLIE TPEOOBAHUA K MOTMOLWEHHOW A03€ BHYTPU NPOAYKTA.

10.3.5.2 YuuTbiBag CTaTUCTMYECKYIO MPUpPOAY W3MEPEHUIA MNOTMNOLLEHHON A03bl U COOCTBEHHbIE
Bapuauuu pagmauuoHHOro npouecca (cM. Hanpumep, 10.3.2), yctaHaBnuBalT Takue napamMeTpbl npouecca,
BKMOYMasa YCTAHOBKY Tanmepa, 4tobbl nornouwieHHas Aao3a Obina 6onblwie nobon  npeanucaHHoOR
MWHMMAanNbHOM A03bl U MeHbLUE NGO NpeanMcaHHoONn MakcuMansHon o3l [7], [17], [18].

10.3.6 Henpuemnembin K03 (hULIMEHT HEPABHOMEPHOCTU O03bl

10.3.6.1 Ecnu nocne npoBeaeHusa npoueaypbl kaptuposaHus Ao3bl no 10.3.1 BbIACHAETCH, 4TO
KO3(pPULMEHT HEPABHOMEPHOCTU A03bl ANS MPOAYKTA HEAOMNYCTUMO BEMMUK, T.€. DOnbLUe YEeM OTHOLLEHMWE
NPeANUCaHHbIX NPEAENbHbIX 3HAYEHUA MaKCUMasNbHOM MU MUHMMAanNbHOM MOFMOLUEHHbIX A03, MPUHUMAIOT
HeoOX04MMblE MEPbI ANA YMEHbLUEHUS 9TOr0 OTHOLLEHMS A0 NPUEMIIEMOrO 3HAYEHMUS.

10.3.6.2 [Ona ynyyweHnsa paBHOMEPHOCTW MOrfOLWEHHONW A03bl UCMNOMbL3YIOT Takue Mepbl, Kak
nepecTaHoBKa 3MEMEHTOB MWCTOYHUKA, MNPUMEHEHWe ocrabuTtenen wunu KOMMEHCUPYIOLLEro MakeTa
(umuTaTopa), 06ny4YeHne ¢ YeTbiPpeEX CTOPOH, BpaLLEHME TEXHONMOMMYECKOW 3arpy3km BO Bpemsa 00ny4yeHus,
yBEIIMYEHUE PAaCCTOAHMSA MEXAY WCTOYHUKOM W NpoaykToMm. [lpu wucnonb3oBaHum obnydaTtenen
HEeNnpepLIBHOMO NOTOKA PABHOMEPHOCTL MOMMOLLEHHON J03bl MOXKHO YIYULLUTE PETYNIMPOBKON AedNeKkTopos,
ynpaBnsowmx NOTOKOM NPOAYKTa Yepes 30Hy 00nydeHus.

10.3.6.3 Ecnu pgonyctumbii KOI(DDUUMEHT HEPABHOMEPHOCTM He yaaeTca MNoMyyYuTb MNyTeM
U3MEHEHUS OpYrMX napaMeTpoB, MOXET 0KasaTbCd HEOOXOAMMbIM  M3MEHUTb  KOHQUrypauuio
TEXHOMOTMYECKOW 3arpy3ku.

10.3.7 U3amMeHeHua B obnyuaTene

Ecnn BHeCeHbl M3MeHeHUs B 000pyAOBaAHWE UNN PEXUMbI TEXHOMOTMYECKOrO MpoLecca, KoTopble
MOMNKU Obl NOBAMATL HAa 3HAYEHUS UKW PACMONIOXKEHUE IKCTPEMYMOB MOMMOLLEHHOW A03bl, TO MOBTOPSAIOT
KapTUpOBaHME MOTMOLWEHHON 403bl B 06bemMe, HE0OX0AMMOM ANS BbIABNEHUS IPMEKTOB, BbI3BAHHBLIX 3TUMU
nsMeHeHusaMu. OPUEHTUPOBKOW AN onpegeneHns Heobxoaumoro o6bema uccnegoBaHuin pacnpeaenenms
MOTMOWEHHOW [03bl MOIYT CHAyXWTb [AO03UMETPUYECKWE [aHHbIE, MOJIYYEHHbLIE B MNPOLIECCE OLIEHKM
onepaunoHHOro Kayecrtaa (pasaen 9).

10.3.8 OxnaxaeHHbIe UIIN 3aMOPOXKEHHbIE NPOAYKTbI

10.3.8.1 lNocTpoeHne KapTbl MNOrNOWEHHON A03bl MOXET BbINOMHATLCA Ha MOAENU NPOAYKTa npu
KOMHaATHOW Temnepatype. Npu atom Tpebyetcsi, YTOObl HE ObINO M3MEHEHUA KakMx-NMMbO napamMeTpoB
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(kpome TemnepaTypbl), KOTOpble CMOCOOHLI BMAMATL HA MOMMOLLUEHHYID [03y BO BpemMs 00paboTku
OXIaXKAEHHOTO UMM 3aMOPOXKEHHOTO NULLEBOro npoAykTa. NocTpoeHue KapTol 403bl AN MOAENU NPOAYKTa
BKIMIOYaEeT pasmeLLeHWe OAHOro unm DOMbLUEro yucna A03MMeTpoB B ped)epeHCHON TOYKE, OTHOCUTENLHO
KOTOPOW W3BECTHO, YTO OHA M30MMpOBaHa OT rPagMeHTOB TemnepaTypbl B peansHoM npoaykre. Pabouune
JO3UMETPLI BO BpeMsi 0ObIMHOW NOBCEAHEBHOW 00PabOTKM OXNMaXKAEHHOIO0 WM 3aMOPOXKEHHOro NPoAyKTa
[OIDKHbI ObITh NOMELLIEHBI UMEHHO B YKa3aHHOW peepeHCHON TOUKE.

10.3.8.2 lMocTpoeHue KapTbl NOrNOWEHHON A03bl ANA NULLEBOTO NPOAYKTA MOXET BbINOSHATLCA NpU
Temneparype, 40 KOTOPON MULLEBON NPOAYKT OyaeT OXNa)aeH UMM 3aMOpPOXEH BO BPEMS €ro pearnbHOW
006paboTkM, C UCMNOMbL3OBAHUEM TakoW [O3MMETPUYECKON CUCTEMBbI, KOTOpasd WMEET W3BECTHbIE
XapakTepUCTMKU NPU NPEegycMOTPEHHOW TemnepaTtype obpaboTku. TemnepaTtypa MULLEBLIX NPOAYKTOB BO
BpeMs 00nydeHmns JOSDkHA NOAAEPKUBATECA OTHOCMTENBHO NOCTOAHHON (HanpUMep, NyTeM UCNOSb30BaHNA
TENNOW30NUPOBAHHOW Tapsbl).

10.3.8.3 Ha TemnepaTypHyl0 3aBMCUMOCTb OTKAMKA JA03MMETpa MOXET BNUATbL BeNUYUHA
MOrMOLUEHHONW A03bl. B TakMx cnydasx MNOrpelHoCTb, BHOCMMAS MPW KOPPEKTUPOBKE TemnepaTypHOR
3aBUCUMOCTU, MOXET OblTb 3HauuTenbHOW. YToObl K3bexaTb BHECEHWS NOrpeLLUHOCTH, paboyne
JO3UMETPUYECKME CUCTEMBI JOJDKHBI KanubpoBaTbCA NPU TOW ke TemnepaType, npu KOTOPOW MULLEBON
npoaykt dyaeT obnyyarbcs.

10.3.9 OGnyvyaTenu HenpepbIBHOIO NOTOKA

MNocTpoeHne KapTbl MNOrNOWEHHON A03bl cornacHo 10.3.1 MOXeT oKasaTbCs HEBO3MOXHbIM Ans
NPOAYKTOB, MPOXOAALLUUX YEepe3 30HYy OOMydYeHMs CNIOLWHbIM MOTOKOM. B 9TOM crnyvyae MWUHUMAnbLHYH M
MaKCUMAasbHYIO MNOTMOLLEHHbIE A03bl CReayeT OueHuBaTb MYTEM UCMOMb30BAHMA HEOBX0AMMOro vucna
JO3MMETPOB, pPa3MELLUEHHbIX Cry4YanHbiM 0Opa3oM M NepeMellaeMbiX BMECTE C NPOAYKTOM 4epe3 30Hy
obnyyeHna [4]. HeobxoauMmo MCNONb30BATb YMCMNO AO03MMETPOB, AOCTAaTOWMHOE AnA  MONy4YeHus
CTaTUCTUYECKM 3HAYUMBIX Pe3ynbTatoB. [lpuemnemMon anbTEPHATUBOW MOXET CHYXWTb OnpedeneHue
MUHUMANLHOW U MAKCUManNbHOW NOMMOLLEHHbIX 403 NyTEM BblMMCNeHWU [4], [7].

11 NMoBcegHeBHas ob6paboTka npoaykra

11.1 YnpaBneHue npoueccom

Ons Toro 4yTobbl NOKa3aTthb, YTO NpoLecc 00nyYeHus ABNSETCA ynpaBnaemMbimM, HEOOX0AUMO YAENUTb
BHMMaHWe BCEM MapameTpam npouecca, KOTOpble MOryT MOBAWATL Ha NOrNoWeHHy o3y (11.2), a Takke
nNpaBuiIbHOMY WCMNOMb30BAHUIO MNOBCEAHEBHOW TexHonorndeckon posumetpum (11.3). Kpome TOrO,
NPUMEHEHNE PagNaLMOHHO YyBCTBUTENbHBLIX MHANKATOPOB MOXET NOMOYb B MHBEHTapPU3aLUMmn NPOAyKTOBbIX
3anacos (11.4)

11.2 NapameTpbl npouecca

11.2.1 O6OwWMe NornoxeHus

Mpexae 4Yem NpucTynuTb K 00paboTke MPOAYKTOB, YCTAHABMAMBAKT WM OOKYMEHTUPYIOT NepeyeHb
napaMeTpoB pabodero npouecca, KOTOpPbIE€ NO3BONAIOT yNpaBnATb NPOLECCOM W NPOBOAUTb MOHWUTOPUHI
(Hanpumep, Bpemsa obny4eHus, CKOPOCTb KOHBENEpa, KOHUrypaumsa 3arpy3ku npoaykra). 9Tu napaMmeTpbl
YyCTaHaBNMBAKOT B XOAE OLEHKM ISKCMIyaTauMOHHbIX XapakTepUCTUK, YYMTbIBAA MNagEeHMe akTUBHOCTU
UCTOYHUKA, C TeM, YTODObI rapaHTMpoBaThL 00NydYeHne KaXKgon TEXHONOrMYECKON 3arpy3km B COOTBETCTBUM CO
cneundpukaumen. Ecnm napameTpbl npouecca BbIXOAAT 38 YCTAHOBMEHHbIE NpPeAenbl, MNPUHUMAIT
HeobXx0aMMbIE MEPBI.

11.2.2 «OKOHEeYHbIe» TEXHOFIOrMYeCcKue 3arpysku

PacnpeaeneHue nornoLweHHon A03bl U 3HAYEHUA MUHUMANbLHOW U MaKCUMANbHOW MOrMOLLEHHbIX
003 B NEepBOW W NOCNedHEen TEeXHONOrMYEeCKMX 3arpyskax (KOKOHEYHbIX» TEXHOSOrMYecKMx 3arpyskax)
JAHHOIO TEXHOJOTMYECKOr0 MPOroHa MOTYT UCMLITLIBATE BIAMSHUE TEXHOMOTMYECKMX 3arpy3oKk COCEaHMX
TEXHONMOINMYECKUX MPOrOHOB. 3TU BMAWUAHUSA MOryT ObiTb CBA3aHbI C  KaKUMKU-IMOO  OTAMYMAMM B
XapakTepuCcTMKax MOMNOLWEHHON [03bl B MPOAYKTE OKOHEYHOW TEXHOMOrMYECKOW 3arpys3km AaHHOrO
TEXHONMOMMYECKOr0 MPOroHa U B MPOAYKTaxX COCEAHMX TEXHONOrMYECKUX MPOroHOB. YTOOLI NpeaoTBpaTuTh
Henpuemnemoe pacnpeieneHve MOrfoweHHONW A03bl, BbI3BAHHOE 3TUMM ddreKkTammu, MOXKET oKasaTbeA
HEODXOAMMbIM BBECTU PSAAOM C  «OKOHEYHbIMWY TEXHOMOIMMYECKUMU 3arpy3kamu  AOMONHUTENbHLIE
TEXHONMOMMYECKUE 3arpy3kuM, COAEpKALLME KOMMEHCUPYIOLLUA WMWUTATOP MU Martepuan C MAoTHOCTbIO,
aHanorn4HOM NAOTHOCTU NPOAYKTA.

MpumeuvaHue 7 — B HEKOTOPLIX NAKETHLIX (TPYNMUPOBOYHbIX) 06nydaTensix ¢ 04HOPA30BOM
3arpy3kon MOXEeT OTCYTCTBOBaTb «OKOHEYHasy TExXHOMormyeckas sarpyska, korga obnyyartenb 3anosfiHEH
NPOAYKTOM Ha OAWH TEXHOSOIMYECKNI MPOTOH.

11.2.3 HYacTU4YHO 3anNONHEeHHble TEXHOSIOrMYecKue 3arpyskmu

Korga TexHOMormyeckue 3arpy3ku COAEMKAT MEHbLUEE KONMMYECTBO NPOAYKTA, YEM 3TO YKa3aHo B
cneundukauum Ha KoHdurypaumio sarpyskm (cm. 10.2), cneayet ybeautbcs, UTO haKTUYECKME AaHHble
KapTUpOBaHMSA MNOTMOLLEHHON A03bl MOATBEPXKAAIOT, YTO MOMNOLLEHHbIE A03bl HAxX0AATCA npeaenax,
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YyCTaHOBNEHHbIX cneyndukaumuen. MNMpyu OTCYTCTBMM AAHHbLIX KAPTUPOBAHWUA MOTMOLWIEHHOW A03bl NPOBOAAT
npoueaypy KapTMpoBaHMA MNOrnoweHHon ao3bl no 10.3.1 ¢ uenblo rapaHTMpoBaTb, YTO pacnpeaeneHus
MOrMOLEHHOW [03bl afeKBaTHO XapakTepusoBaHbl. M3MEHeHusa pacnpegeneHus normnowweHHON Ao03bl,
BbI3BaHHbIE YAaCTUYHOW 3arpy3kOn, B OTAENbHbIX CNy4asgx MOXHO MWHUMMU3UPOBATb, WCMOMb3yA
KOMMEHCUPYIOLLMIA  MMWUTATOP, MOMELUEHHbIM B NOAXOAAWMX MEeCcTax B YaCTUMYHO  3anOfIHEHHON
TEXHOMNOIMYECKOW 3arpyske.

11.3 lNMoBceaHeBHaA NpoOU3BOACTBEHHAsA AO3UMETPUA

11.3.1 TlNoBcegHeBHas JOO03MMETPUA SABMNAETCA 4YacTbld Mpouecca NPOBEPKU, UENb KOTOPOro
ABNAETCA NOATBEMKAEHUE TOTO, YTO NPOLIECC 0BNyYeHns ABNAETCA yNPaBnaeMbIM.

11.3.2 [Jo3umeTpbl, MPUMEHAEMbIE NPU NOBCEAHEBHON A03UMETPUMN, HE 06493aTENbHO AOMKHbI ObITh
TOrO e TUNa, YTO U UCMONb3yeMbIe NMPU KaPTUPOBAHWUM NOTMOLEHHOW 403bl.

11.3.3 C noMOLIbKD COOTBETCTBYIOLLUMX [OO03UMETPUYECKMX MpoUeayp, BKMovawwmx B cebs
CTaTUCTUYECKYIO 00paboTKy U JOKYMEHTUPOBAHME pe3ynbTaToB, yOeXaalTCa B TOM, UTO MPOAYKT MonydaeT
He0OX04MMYIO NOTMOLLEHHYIO A03y. OTW NpoUeaypbl NPeaycMaTpUBaloT NMPUMEHEHUE BCTPOEHHbIX CPEACTB
NOBCEAHEBHOW JO3UMETPUM, CNOCOD MCMONB30BAHUA KOTOPLIX MPUBEAEH HIUXKE.

11.3.3.1 PasmelieHne gO3UMETPOB

Habopbl 403MMETPOB pa3MewlaloT BHYTPU WM HA MOBEPXHOCTM TEXHOMOTMYECKUX 3arpy3ok B
3apaHee onpegeneHHbIX TOYKax MakCUMansHOW U MUHUManbHOW o3 (cm. 10.3.1) unu, kak ansTepHaTuBa, B
Toukax Habopa pedepeHcHon ao3bl (cMm. 10.3.4 n 10.3.8.1).

11.3.3.2 YacToTa pasmeuieHusa

BbiOupaloT JOCTaTOMHOE KOMMYECTBO TEXHOMOTMYECKMX 3arpy30K, Ha KOTOPbLIX pasMeLLaioT Habopbl
[O3MMETPOB TakuMm 06pa3omM, Kak 3To ykaszaHo B 11.3.3.1, ¢ uenbto ybeauTbCA, YTO NOrMOLWEHHbIE A03bl ANS
BCEro TEXHOMOrMYECKOrO MPOrOHa HaxoAAaTca B Npefdenax, ykasaHHbix B crneuudumkaumu. Ona kaxaoro
TEXHONOMMYECKOr0 MPOroHa Habopbl O3UMMETPOB pasMELLalOT B MEPBOW U NOCReAHen TEXHONMOTMYEeCKUX
3arpy3kax (BHYTPU WM Ha TMOBEPXHOCTU), a TaKKE B HEKOTOPbIX BbIOPAHHLIX MPOMEKYTOUHBLIX
TEXHONMOINMYECKUX 3arpy3kax, ¢ TeMm 4ToObl ybeauTbCsA, UTO MO KPanHEW Mepe ogHa TexXHONornyeckas
3arpyska, cHabxeHHass Habopom [A03MMETpPOB, 0BGnNydyaeTca B Te4yeHUe BCero BpemMeHu. Mmerolumecs
JO3UMETPUYECKUE JaHHbIE MOTYT ObITb MOME3HbI NPU OnpedeneHun HeobxoaMMOCTU pasMeLleHmsa Habopa
JO3UMETPOB B MPOMEXYTOYHbIX TEXHOMOrMYECKUX 3arpy3kax. B pexume nakeTHowm 3arpy3ku (C
rpynnupoBKoi) Habop A03MMETPOB MOMELLAIOT NO KPaWHENR Mepe Ha OAHON TEXHOMOTMYECKOW 3arpy3ke ans
Ka)kgoro Tuna npoaykra.

MpumMmeyaHune 8— PacnpeaeneHne nOrfowWEHHONW A03bl B TEXHOMOMMYECKON 3arpyske yxe
M3BECTHO NO pesynbTaTtam KapTUpoBaHWA A03bl, KaKk 9TO onucaHo B pasgene 10. Tem He MeHee,
UCNOMNbL30BaHWE [OCTATOMHOrO  KOMMYECTBA CTPATErnMyeckh OCMBICIEHHO pa3MELUEHHbIX HabopoB
JO3MMETPOB MO3BONSET MOATBEPAMTb, YTO 3HAYEHMS NOTMMOLLUEHHOW A03bl HAxXOAATCA B AOMNYCTUMOM
aunanasone. bonee vyactoe pasMewieHme HabopoB AO3SUMETPOB B TEUEHME TEXHONOMMYECKOrO MPOroHa MOorno
Obl MPUBECTM K YMEHbLUEHUIO OTOPaKOBKM NPOAYKTa B Cry4ae, ecrnv BO3HUKHET Kakas-nubo onepauuoHHas
HeonpeaeneHHOCTL unu omnodka.

11.3.3.3 BnusiHue OKpyXarolwmux ycnoBumn

M3meHeHne oKpyxalowmux yCcrioBuin (Hanpumep, TeMnepaTypbl, BAaXXHOCTH), B KOTOPbIX HAX0AUTCA
JO3MMETP B npouecce oOnydYeHus, MOXET MOBNMATbL Ha ero OoTknuk. Mpu HeobxoauMMOCTM BBOAAT
NonpaBoOYHbI KOIMPULMEHT B OTKIUK A03MMeTpa, 4Tobbl yvyecTb nobon Takon adpdekr. Heobxoanmo
TaKke no3aboTUTbCs O NPaBUNILHOM OOpaLleHMU C JO3MMETPaMu, BKYas MX XPaHeHue, A0 M nocne
obnyyeHusn. (Cm. pykoBoactBo ISO/ASTM 51261 u pykoBoACTBA MO MHAMBMAYAamNbHbIM CUCTEMAaM
O03MMETPUN, nepedncnerHsie B 2.1 n 2.2).

11.3.3.4 OxnaxgeHHble U 3aMOPOXEHHbIe NULEBbIE NPOAYKTbI

Ecrnn OTKNUK JO3MMETPOB, WCMONbL3YEMbIX ANA KOHTPONS MNOBCEAHEBHOrO TEXHOMOIMMYeCcKoro
npouecca, 3aBUCUT OT TeMnepaTypbl, 0O6palalT BHUMAHWE HA ONpEAerneHne TeMnepartypbl 4O3UMeTpa B
npouecce OOMyYEHMA OXMNAXOEHHLIX W 3aMOPOXEHHBLIX MULLEBbLIX MPOAYKTOB, a TaKKe MPU BHECEHUM
COOTBETCTBYIOLUMX TemnepaTtypHbix nonpasok (cMm. 10.3.8). [Ho3auMeTpbl C CUNbHO BbIPAKEHHON
TEMMNEPATYpPHOW 3aBUCMMOCTLIO HE CcregyeT pasmelatb B Tovkax € OonbwyMMyM  TEMNepaTypHbIMU
rpagueHtamun. (Cm. pykosoactso ISO/ASTM 51261 u pykosoacTBa MO MHAMBUAYaNbHbIM CUCTEMAaM
O03UMETPUK, NepedncneHHsie B 2.1 n 2.2).

11.3.3.5 O6nyvyaTtenu HenpepbIBHOIO NOTOKA

Ona HekoTopbIX TUMOB oObGnydYaTenenm HeNpepbIBHOrO NOTOKa (Hanpumep, obnydatenei noToka
XKUOKOCTEN WKW 3epHa) MOXET o0KasaTbCAd HEBO3MOXHbIM BO BpeMS MOBCEAHEBHOW TEXHOMOrMYECKOW
00paboTku NpoayKTa pasMeCcTuTb JO3UMETPLI B TOUKAX MUHUMANbHON MU MAKCUMAanbHON MOTMOLEHHBIX J03.
B Takux cnydasax gobaBnsioT HECKONMbKO AO3MMETPOB B NOTOK MPOAYKTa B Hayane, B CepeauHe W OKOo
OKOHYaHMA TEXHONMOINMYECKOro nporoHa. Kaxpgasa cepus W3MEpeHMn MOrMoOLEHHOW J03bl Tpedyer
NPUMEHEHUS HECKOMNBKUX AO3UMETPOB ANA rapaHTUM TOro, YTO 3HAYEHUS MUHMMANbHOW U MaKCUMAarbHOM
MOrMOLEHHbIX 403 OMpeAeneHbl NPU 3a4aHHOM JOBEPUTENLHOM YpOBHE. IMpu 3TOW npoueaype TpedyeTcs,
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yTOObI AO3UMETPLI CrefoBanu Yepes 30Hy OOMyYeHUs NO TOMY >KE MYTM M C TOM XKe CKOPOCTbID, YTO U
npoaykt. CMm., Hanpumep, [9].

11.4 PaguauMoOHHO-YYBCTBUTESbHbIE UHAUKATOPLI (CM. pykoBoacTBO ISO/ASTM 51539)

MpW HEKOTOPBIX MPUMEHEHUSAX, C LeNbI0 NOKa3aThb, YTO NPOAYKT NOABEPrcs 06ny4eHUto, MCNOnb3yT
paauaumMoOHHO-YYBCTBUTENbHBLIE MHAUKATOPbLI (MHOTAA WX HA3bIBAOT WHAMKATOPLI «Aa/HeT»). OgHaKo 3Tu
WUHAMKATOPbI AAKOT TONbKO KAYECTBEHHYIO MHA)OpMaumio 0 dpakte obnyyeHns. Kpome Toro mameHeHue ygeTta
paauaumMoHHO-YYBCTBUTENbHBLIX MHAMKATOPOB HE BCerga cTabunbHO M NOABEMKEHO BIIUAHUIO, HANPUMED,
ceeta unu Tenna. TakuMm o6pa3oM, OHU HE MOryT HM 3aMEHATb, HU AONOSHATL AO3UMETPUYECKUE
npoueaypbl, onucaHHblie B 11.3. Kpome TOro, xota paaMauuoOHHO-YYyBCTBUTENbHbIE MHAWKATOPbI YAOBGHO
UCNOMb30BaTh B KAYECTBE CPEACTBA UHBEHTapPU3aLMU NPOAYKTOBLIX 3aNacoB, MX He criegyeT UCnofb30BaThb
BMECTO APYrmx opuuymanbHbiX CPEeACTB UHBEHTApU3aUmMmn NPOAYKTOBbIX 3anacos.

12 Ceptudunkaums

12.1 Komnnekraumsa 4OKYMEHTOB

12.1.1 JoxymeHTauua Ha o6opyaoBaHue

CoCTaBnAT NepeyeHb JOKYMEHTOB (MU CCbINOK HAa AOKYMEHTbI) MO KanubpoBKke M aKcnnyaTauum
000pyAoBaHUA W  U3MEPUTENBbHLIX MPMOOPOB, MNPUMEHAEMbIX AN  YNPaBNEHUA WU U3MEPEHUs
NOrMOLLEHHbIX 403, NOMYYEHHbIX NPOAYKTOM (CM. pykoBoacTeo ISO/ASTM 51261).

12.1.2 NapameTpbl TEXHOSIONMYECKOro npouecca

PernctpupyloT napameTpbl TexHonornyeckoro npouecca (cMm. 11.2), okasbiBalolMe BNUAHUE Ha
MOrMOLUEHHYIO 403y, BMECTE C HEOOXOAMMbIM 0OBbEMOM MHOPMaLUK, CBA3LIBAIOLLER 9TU napameTpbl C
onpeaeneHHbIMU NapTUSMU NPOAYKTOB UIN TEXHONOTMYECKUMU NPOrOHAMMU.

12.1.3 JosumeTpusa

PUKCUPYIOT M JOKYMEHTUPYIOT BCE AO3UMETPUYECKUE AAHHBIE ANA OLIEHKM ONEPALUOHHOIO KayecTsa
(cMm. pasgen 9), AnNA OUEHKW TexHomnorMyeckoro kadecrsa (cMm. pasgen 10) um ang nOBCEOHEBHOro
TEXHONOrM4Yeckoro npouecca (cMm. pasgen 11). YkasbiBaloT agarty, Bpems, TUN NpoaykTa, Aguarpammebl
TEXHONOMMYECKOW 3arpy3kn U NOrMOLLEHHbIE 403bl ANA BCeX 00paboTaHHbIX NPOAYKTOB. 3anncbiBalOT BpeEMS
JO3MMETPUYECKOTO aHanu3a, ecnm CTeneHb MOCT-PagMauuoHHON CTabunbHOCTM AO3MMETPOB B AaAHHbLIX
YCNOBUAX UX MPUMEHEHUS TpeOyeT 3aBUCALLMX OT BPEMEHW KOPPEKTUPOBOK (DYHKLIMKM OTKIINKA JO3UMETPOB.

12.1.4 HeonpeaeneHHOCTb 4O3UMETPUN

[0o6aBnslOT OUEHKM HeonpeaeneHHOCTM W3MEPEeHWU MOrnoueHHon ao3bl (CcM. pasgen 13) B
NPOTOKOIMbI U OTYETHI B yAOOHOI hopMeE.

12.1.5 XXypHan yCcTaHOBKMU

3anuceiBaloT Aaty o0nyyYeHuMs MpoAaykTa, a Takke BpPEems Hadanma M OKOH4YaHuA obnyqeHus.
3anucbiBaloT hamunuio onepaTopa, a Takke BCEBO3MOXHbIE 0cobble ycrnoBus paboTbl obnydaTens unm
YyCTaHOBKM, KOTOPbIE MOTMM Obl MOBMAWATEL HA MOTMNOLLEHHYIO 403y B MPOAYKTE.

12.1.6 NpeHTudukauma npoaykra

OObecneuynBaloT rapaHTuu TOrO, YTO Kaxkdasd napTusd NpoaykTa MMeeT uaeHTudukauuio, Kotopas
NO3BONSIET OTMNMYUTL €€ OT APYIMX NAapTUIN B YCTAHOBKE. OTa MAEHTUdUKAUUS JOJKHA NPUCYTCTBOBATL BO
BCEX AOKYMEHTAX Ha JAHHYIO MapTuHIo.

12.2 O630p u cepTupukauyua

12.2.1 MNpexae yemM oTNYyCTUTb NPOAYKT NOTpebuTenio, paccMaTpuBaloT pe3ynbTarbl JO3UMETPUN U
3anMCaHHble 3HA4YeHUs MapameTpoB Mpouecca, 4ToObl MPOBEPUTH COOTBETCTBME C  TPeOOBaHUSAMU
cneyndmnkayunin.

12.2.2 YTBepXaalT U CepTUPUUMPYIOT NOMNOLWEHHYID 403y npoAykta And  Kaxaoro
TEXHOJOTMYECKOrO MPOrOHA B COOTBETCTBUM C YTBEPXKOEHHOW nporpammon obecneyeHus kadvectea
ycTaHoBKM. CepTudmkauuio AOMmMKEH NPOBOAMTbL MEepCoHan, UMeloWmn ouumManbHbli CTatyc, Kak TOro
TpebyeTt nporpaMmma obecneyeHus Ka4ecTea.

12.2.3 [lpoBoAAT ayauT BCEW AOKYMEHTauuum ¢ MNepuoagudHOCTbLIO, YKa3aHHOW B nporpaMmme
obecneyeHns KayecTBa, C LIENbI0 rapaHTUmM TOrO, YTO 3anucu CAenaHbl akKypaTHO U B NONHOM o6beme. Mpu
oBHapyXeHun HefocTaTKOB crieayeT ybeauTteCca B TOM, YTO MPUHATBI HEODXOAuMMblIE Mepbl N0 UX
YyCTPaHEeHuIO.

12.3 XpaHeHue 3anucen

Co3paloT KapToTeKky BCcel MHGhopMaLun Nno KaXgomy TeXHONOrM4YeCKOMy MPOroHy [Hanpumep, Konuu
JOKYMEHTa 0 npoaaxe, ceptudmkartbl 06nydeHus, 3anucb AaHHbIX O npouecce obnydeHus (cm. 12.1.1 —
12.1.6)]. CoxpaHAT KapTOTEKY 3a Nepuoj BPEMEHM, yKaszaHHbI B nporpaMmMe obecrnevyeHusl KadecTsa.
KaptoTeka pgomkHa OblTb AOCTyNHa AfS  MHCNEKUMM Kak TOro  TpebyloT  COOTBETCTBYIOLLME
NPaBUTENbCTBEHHLIE OPraHbl.
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13 HeonpeaeneHHOCTb U3MEpPEHUNn

13.1 Onga Toro, 4tobbl MU3MEPEHUS NOrMOLLIEHHON A03bl UMENWN CMbICH, OHW AOMKHbI COMPOBOXAATLCA
OLIEHKOW HeonpeaeneHHOCTH.

13.2 KOMMNOHEHTLI HeonpeaeneHHOCTU AOMKHbI paccMaTpPUMBaTbLCA Kak NpuHagnexawme K OAHON U3
OBYX KaTeropuii:

13.2.1 Tun A — HeonpeaEeNeHHOCTb OLUEHUBAETCA CTaTUCTUYECKUMU METO4aMU, USTN

13.2.2 Tun B — HeonpeaeneHHOCTL OLIEHMBAETCA APYIMMU METOAaMU.

13.3 Wnpoko ucnonb3yoT U gpyrue meTtoabl knaccudukauum HeonpeneneHHOCTU, KOTOpble MOryT
ObITb NOMe3Hbl AnA MHMOPMUPOBAHMA O HeW. Hanmpumep, TEPMUHbLI MOTPELUHOCTE M CuCTeMaTuyeckas
ownbka unu cnydanHas M cucremarudeckasa (HecnydanHas)) MCNONb3ylTCA ANs ONUCAHUS PAa3fUYHbIX
KaTeropuin HeonpeaeneHHoOCTH.

MpumeyvyaHune 9— OTHeceHWne HeonpedeneHHocten K Tuny A unu B OCHOBaHO Ha
METOAO0NMOMMM OLEHKU HeonpeaeneHHocTen, onybnukosanHon B 1995 r. MexxayHapoaHON opraHu3aumen no
craHgaptusauun (ISO) B PykOoBOACTBE MO BbIPAXEHUIO HeONpedeneHHOCTM B uamepeHusx [19]. Uenbio
NPUMEHEHUA 3TOrO0 TUMa Krnaccuukauum SABMSETCA CTPEMIMEHUE cnocobCTBOBATb MOHUMAHUIO TOTO, Kak
pasBUBaETCA MOHATME HEOMPEAENEeHHOCTU, UM CO34aHUEe OCHOBbl ANA MEXAYHApPOAHLIX CpPaBHEHWN
pe3ynbTaTtoB U3MEPEHUN.

Mpumeyvanune 10— B pykosoactee ISO/ASTM 51707 npuBegeH nepeyvyeHb BO3MOXKHbIX
WUCTOYHUKOB HEOMpPeAeneHHOCTU B AO03MMETPUM, MPUMEHSIEMOW Ha YCTaHOBKax AN paauauvMoHHON
obpaboTku, M npeanaralTca npoueaypbl OLEHKA 3HAYEHUW Pe3ynbTUPYIOLMX HEONpeaeneHHOCTEN Npu
U3MEPEHUSX MOIMNOLLEHHON A03bl CpeAcTBaMM J03MMeTpun. B AgokymeHTe npuBogsaTtca u obcyxaalTcs
OCHOBHbIE KOHLEMNUMW WU3MEPEHUS, BKIOYASA OLIEHKY W3MEPEHHOIO 3HAYEHUS BENUYMHBI, UCTUHHOEY
3Ha4yeHue, MOrPELHOCTb WM HeonpedeneHHOCTb. OOCYXAAalTCsa COCTaBMAIOLIME HEOMPEAESNIEHHOCTU WU
YKa3bIBAOTCA METOAbI OLEHKM MX 3Ha4YeHui. NpuBoaATCH Takke METOAbl BbIMMCIIEHUS KOMOUHUPOBAHHON
CTaHOapPTHOW HeoNpPeaeneHHOCTU U OLUEHKU pacCLLUMPEHHON (CYMMapHORN) HeonpeaeneHHOCTH.

13.4 Heobxogumo, 4TOOblI perynsiTuBHbie U KomMepdeckue TtpeboBaHusA, OTHOCALUMECA K

KOHKPETHbIM 0BnyyaeMbiM MPOAYKTAM, YYWTbIBANM MNPUEMIEMBIH YPOBEHb HEOMPEAENEHHOCTH MNpU
M3MEPEHUSIX MOTTIOLLIEHHON 103bl.
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