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M E XToOCGCYOAPG CTH BEMHHUB H# C T AHAAPT

PYKOBOACTBO NO AO3UMETPUN NPU OBPABOTKE NMULEBbLIX NPOOYKTOB
FAMMA-U3NYYEHUEM

Practice for dosimetry in gamma Irradiation facilities for food processing

Data BBegeHns — 2019—02—01

1 O6nacTb NnpMMeHeHUs

1.1 B HacTosileM cTaHAapTe NPUBCAATCS NporpaMma OLLeHKN KauecTBa MOHTaxa obnyyaTens U 4o3u-
MeTpudeckMe npouenypbl, KOTopble cnefyeT BbINOMHATL NPWU OLEHKe onepaunmoHHOro KadvecTBa, oLeHke
3KCNNyaTaUMOHHbIX XapakTepucTUK 1 Npy NOBCEAHEBHOW SKCNyaTaLmm ycTaHOBOK Ans 06paboTky nuLweBbiX
NPOAYKTOB MOHU3NPYIOLLNM U3TTYYEHNEM PagUOHYKITMAHBIX raMMa-UCTOYHUKOB C Lienblo rapaHTnmn Toro, 4Yto
OaHHbBIN NPOAYKT NoMy4Yuri 3apaHee onpeaeneHHyo NornoweHHy Ao3y paguauuun. B ctangapTe npusoaarcau
apyrue npoueaypsbl, OTHOCALLMECS K OLIeHKe onepaLnoHHOro KayecTBa, OLeHKe aKcnnyaTaunoHHbIX XapaKTe-
PUCTUK 1 MOBCEAHEBHOM 3KCMNNyaTaummn yCTaHOBOK, KOTOPbIE MOTYT BIIUATL Ha MOrMOLWEeHHYo 403Y B NMULLIEBOM
npoaykte. B AaHHbIN cTaHaapT He BkAoYeHa MHopMauusa o AeNCTBYIOLWMX U perynaTUBHLIX Npegenax gos
A58 NULWeBbIX NPpoayKToB (cMm. [1]1—[4]).

MpumevyaHuns

1 JosumeTpus sBNsS€TCA TONBKO OQHWM U3 KOMMOHEHTOB MONHOW NPOrpaMmbl rapaHTUPOBaHWS KAYecTBa, onpeae-
nA POLLI,eVI npuemMmnemMble NPOU3BOACTBEHHbIE TEXHONMOINNMKN, KOTOPbIE A0OMXKHbI MCNONB30BATLCA A4NA NPON3BOACTBA 6esonac-
HbIX N MONEe3HbIX NMLWEeBbIX NPOAYKTOB.

2 [osumeTpuyeckme npoueaypbl, NpMMeHsiemble Npu 06paboTke NUWEBBLIX NPOAYKTOB 3MNEKTPOHHBIM NYYKOM W
PEHTIeHOBCKMM (TOPMO3HbIM) U3Ny4eHUeMm, onmcaHsi B [5].

1.2 YkasaHus no BelI6opy 1 kanMbpoBske 4O3MMETPUYECKUX CUCTEM U MHTEPNPEeTALIUU U3MEPEHUIA, NOr 10~
LLeHHBIX B MpoayKTax Aos, cogepxaTtcs B [6] 1 [7]. Mo noBoay ncnonb3oBaHUs KOHKPETHBIX A03UMEeTPUHeCcKUX
cucTeM cMm. [8]—[19]. Bonpochkl pagnaLoHHON 4O3UMETPUN NP 06 y4eHnn ramma-nydyammn u peHTreHOBCKUMMN
nyyamu obeyxaatoTca Takke B otyeTe [20].

1.3 [JaHHblli cTaH4apT He CTaBUT CBOEN Lienbio OCBETUTL BCe BOMPOCHI, UMetoLLue oTHoweHue k 6e3o-
nacHocTX paboThl NP ero NpMMeHeHWN, ecnn TakoBble MetoTca. Ha nonb3oBaTene ctaHaapTa NeXuT oTBeT-
CTBEHHOCTb 3a pa3paboTKy AocTaTo4HbIX Mep 6e30MacHOCTK nepes Hayanom paboT ¢ y4eTOM HOPMAaTUBHbIX
orpaHu4eHun.

2 TepMuHbI U onpeaeneHus

B HacTosileM cTaHAapTe NpUMeHeHbI creayone TepMUHBI C COOTBETCTBYOLUMA ONpeaeneHNsaMU:
2.1 nornoweHHas po3a D (absorbed dose): KonuuecTso aHeprum MOHA3UPYIOLLETO U3MYYEHUNA, NOrMo-
LLIEeHHOW B eAMHULE MacChl onpeaenieHHOro BeLlecTsa.

MpumeyaHune—EanHnua B cucteme CU nornoleHHon ao3bl — rpen (Ip), rae 1 rpen ABNSETCA SKBUBAneH-
TOM MOMMOoLLeHNs 1 [XOoynsa Ha KkunorpamMmm macceel gaHHoro Bewectea (1 p = 1 x/kr). Matematuueckoe onpegeneHve
3TOM 3aBMCUMOCTU — YacTHOe OT AeneHusi d e Ha dm, rae d ¢ — cpefHee 3HadYeHune auddepeHUnanLHON 3HEPrK, nNepe-
OaHHON NOHU3MPYIOLLMM M3NyYeHnem BelLecTBy anddepeHumansHon maccel dm (cm. [21]).
de
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2.2 kapTupoBaHue nornolleHHon Ao3bl (absorbed-dose mapping): MsmepeHne nornoLweHHon 4o3bl
BHYTPV TEXHOMOMMYECKON 3arpysku Ans nonyYyeHns ogHo-, ABYX- U TPEXMepPHOro pacnpeneneHuns nornoLeH-
HOW [03bl B Lienax onpeaeneHuns kapTel 3Ha4eHWUN NornoLweHHon 403bl.

2.3 kanubpoBo4Has ycTaHoBKa (calibration facility): Kom&uHaLms UICTOMHUKA MOHU3MPYIOLLIEro U3NyYe-
HWS M CBA3AHHO C HM M3MepUTenbHOW annapaTypel, obecnevnsaroLLas npy 3agaHHOM MecTe PacrnonoXeHust
1 BHYTPW 3a4aHHOro Matepuana noflydyeHune BOCMPOU3IBOAUMON U PABHOMEPHOW NOrnoLWeHHOW A03bl Unn
MOLLIHOCTU MOrMoLWEeHHON Ao3bl, KoTopas obnagaeT CBOACTBOM NPOCMEXMBaEMOCTU K HaUUOHaNbHOMY UK
MexayHapogHOMY aTarnoHy 1 MOXeT UCNOoMb30BaThCA AN NOMyYeHUs OYHKLUUN OTKNKa U KanmBpoBOYHOW
KPUBOI JO3UMETPUYECKON CUCTEMBI.

2.4 xomneHcupylOLWMA UMUTaTOP NpoAaykTa (compensating dummy): UMntupytownin makeT Nnpoayk-
Ta, BBOAMMBIA B TEXHOMOMMYECKYIO 3arpy3Ky npu cTaHAapTHBIX TEXHONOMMYECKUX NPOroHax, Koraa sarpyska
COAEPXUT MeHblLIee KONMMYeCTBO NpoayKTa, YeM 3TO NPedycMOTPeHO B crneundukaumn Ha KoHdpUrypauuio
NpoAyKTOBOW 3arpy3ku, U UMUTUPYIOLLIMIA MakeT NpoAYyKTa, pasMeLlaeMelii B HaYane 1 B KoHUEe TeXHONOoru-
YecKoro NporoHa Ans KoMneHcaLm oTCYTCTBUSI OCHOBHOTO NPOAYKTa.

MpnmeyaHne—Vvntupyrowmn makeT npoaykra nnu (GaHTOMHBLIA Matepuan MOXET UCNONb3OBaTLCA NP
onepaumoHHON OLIeHKe KaK 3aMeHa pearbHOro NpoAyKTa, Marepuarna unu BelLecTea, nognexatyux obnyqeHuto.

2.5 oTknuk go3umetpa (dosimeter response): Bocnpon3BoAUMBIN KONMYECTBEHHBIN paguaunoHHbIA
abpeKT, KOTOpLI Bbi3bIBAETCS B A03UMETPpEe BO3AeNCTBUEM onpedeneHHON NorMoLeHHoN A03bl.

2.6 Habop posumeTpoB (dosimeter set): OguH UK HECKONBKO A03MMETPOB, MPUMEHSAEMbIX ANs U3Me-
pPeHWs MOrNoLLEeHHON 403kl B HEKOTOPOM KOHKPETHOM MecTe, yepeAHEHHbIe MOKa3aHUs KOTOPbIX MPUHAMATCS
32 N3MEepPEeHHYHo NOrNoLeHHYo 403y B 3TOM MecTe.

2.7 posnMmeTpuyeckas cuctema (dosimetry system): Cucrtema, ucnonssyemasi Ans onpeaeneHus
MOrnoLweHHoON 403bl, COCTOALAasA U3 4O3MMETPOB, U3MEPUTESTbHOW annapaTypbl U COOTBETCTBYIOLMX pede-
PEHCHbIX 3TaNOHOB, a Takke MeTOAUK NPUMEHEHUS AaHHOWU CUCTEMBI.

2.8 oueHka kadecTBa MoHTaxa (installation qualification): MNonyyeHue 1 gokyMeHTanbHoe noaTBep-
XaeHne AaHHbIX O TOM, 4TO obnyyaTenb BMecTe CO CBS3aHHbIM C HUM obopyaoBaHUEM U U3MEepUTENbLHON
annapaTypoii 6bin nocTasneH  CMOHTUPOBaH B COOTBETCTBUM CO crieuudukaLmei.

2.9 BpemsA ob6nyveHua (irradiation time): Mepuod, B TeyeHne KOTOPOro TeXHOMOrMYeckas 3arpyska
noasepraeTcsi 00ny4YeHuio.

2.10 oueHKa onepauMoHHOro KavectBa (operational qualification): MonyvyeHne n gokymeHTanbHoe
noaTBepXKAeHWe AaHHbBIX O TOM, YTO CMOHTUpPOBaHHOE 060pyaoBaHWe U sMepuTenbHasa annapaTtypa paboTa-
tOT B yCTaHOBMEHHBIX Npedenax npu BbINOSIHEHUW YCTAHOBIEHHBIX ONepaLMoHHbIX Npoueayp.

2.11 oueHKa aKkcnnyaTauMoHHoOro kavecTBa (performance qualification): Mony4veHue n gokymeHTansL-
HOe noATBepXAeHWEe AaHHBIX O TOM, YTO CMOHTUpOBaHHOe obopyaoBaHWe N U3MepuTenbHas annapartypa
ycToluMBo paboTaloT B COOTBETCTBUN C 3aAaHHBEIMU KpuTepuamu, bnarogapsa Yemy BbilyCckaeMblid MPOAYKT
COOTBETCTBYET creundrKaLmn.

2.12 nepBUYHbIA 3TaNoHHbIA Ao3uMeTp (primary-standard dosimeter): [losumeTp HauBbICLLIErO MET-
PONOrM4yeckoro KavecTsa, yTBEepXKAEHHbIA U nogaepXMBaemblidi Kak 3TanoH MOornoweHHoOW Ao3bl LEHTPOM
HaLMoHaNbHbIX UM MEXAYyHapOoAHbIX 3TanoHoB (cMm. [6]).

2.13 TexHonorudeckasa 3arpyska (process load): Obbem MaTepuana c 3afgaHHON KoHdurypaumen
3arpysku npogykra, o6nyvyaemelil kak eanHbIA 06 bEKT.

2.14 TexHonoruveckum nporoH (production run): Cepusa TEXHONOrMYECKUX 3arpysoK, COCTOSALLUX U3
MaTepunanos U NPOAYKTOB, UMEIOLLNX CXOAHbIE XapaKTepUCTUKM MOrNOLLEHNS U3MyYeHUs, KoTopble 0biy4vatoT-
CA nocnegoBaTeflbHO B yCTaHOBNIEHHOM AnanasoHe NorfoLeHHon 403k,

MpumeyaHune— TepMuH NPUMEHNUM B CriyHae 06ny4eHnsi HenPepbIBHOIO NOTOKA UMW B PEXUME NepemMeLLeHunst
C OCTaHOBKaMu.

2.15 pedrepeHcHbIN 3TanoHHbIA Ao3uMeTp (reference-standard dosimeter): [losumeTp BbICOKOrO
METPOSIOrMYECKOro Ka4ecTBa, UCNoSb3yeMblid B Ka4eCTBe 3TanoHa ANs BeINONHEHUS U3MEPEHNIA, cornacosaH-
HbIX C U3MEPEHUSIMU, NPOBEeAEHHBIMU C NOMOLLBIO MEPBUYHBIX 3TaNOHHbLIX A403UMEeTPOB, 1 obnajaloLmx no
OTHOLUEHWIO K MOCNEeAHUM CBOWCTBOM METPOMONMYECKOM NPOCNEXNBAEMOCTU.

2.16 dyHkuMA oTknuka (response function): MatemaTudeckoe npeactaBneHne CBA3N MeXay OTKIMKOM
Jo3nmeTpa 1 NOrnoLeHHON 0301 ANs AaHHON O3UMEeTPUYECKO CUCTEMBI.

2.17 pa6ounit gosumeTp (routine dosimeter): Jo3umeTp, KanMBpPOBaHHbLIN NO NEPBUYHOMY UNK pede-
PEHCHOMY 3TanoHHOMY AO3VMMETPY UM STaNloHHOMY A03NMETPY-NEePEHOCHUKY 1 NCMONb3YyeMblii Npu noscea-
HEBHbIX U3MEPEHUAX NOTMNOLEHHOM 403kl (CM. [6]).
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2.18 mopenb npopaykra (simulated product): MaTepuan, cBolicTBa KOTOpOro ocnabnsATs 1 paccensaTtb
n3nyveHne 6rIn3KnM K aHanorMiHelM CBoONCTBaM oblydaemoro npodykra, MaTepuana unv seLlecTtsa.

MpumeyaHue—Mogenb NPoayKTa UCMONb3YETCs NPU OLEHKE ONepPaLMOHHOro Ka4ecTsa Ans 3aMeHbl pearb-
HbIX MPOAYKTOB, MaTepuasnos Unu Belects. Korga mogens NpoayKTa NPUMEHSIETCst B 0BbIYHbLIX NPOU3BOACTBEHHbIX NPOro-
Hax, ee MHOrAa Ha3bIBaloT «KOMMEHCUPYIOLLMM UMUTATOPOMY. [1p1 NPUMEHEHUN O NOCTPOEHUSA KapThl MOMMOLWEHHOR ao-
3bl MOZAESb NPOAYKTA UHOTAA HA3LIBAOT «(PaHTOMHBIM MaTepuanomy.

2.19 atanoHHbIN po3uMeTp-nepeHocuuk (transfer-standard dosimeter): JosumeTp, Yacto asnsto-
WMiica pedepeHCHbIM 3TanoHHbIM 403MMETPOM, NPUrOAHbIN A5 TPAHCMOPTUPOBKU MexXay pasfiniHbIMU Mec-
TOMONOXEHNAMU, MPUMEHSIOLLNIACA ANS CPaBHEHNS pe3yNbTaToB N3MepeHns NormnoweHHon 4o3kl (cMm. [6]).

MpwumedaHune— Onpeagenexns apyrmx TEPMUHOB, UCMOMNb3YyeMbIX B CTAHAAPTE U UMEIOWMNX OTHOWEHNE, K
pagnaynoHHbIM U3MEPEHNAM U [O3NMETPUN, TaKKe AaHbl B [22]. OnpegeneHus B [22] COBMECTUMBI C OnpeaeneHnamm B
[21]; aTOT BOKYMEHT MOXET UCTMONBb30BATLCA B KAYECTBE anbTEPHATMBHOIO NCTOYHMKA AN CNPaBOK.

3 PapgmaumoHHas o6paboTtka

3.1 OB6paboTka NULLEBLIX MPOAYKTOB MOHU3UPYIOLLMM U3MTyYeHUeM, TakUM Kak raMmMa-fly4dn oT u3otona
60Co unu 187Cs, MOXKeT NpoBOAUTLCS C pasnMYHLIMU LiensmMn, Kak-To: 6opbba ¢ napasutammn u NaToreHHLIMM
MUKPOOPraHM3mMamu, YHUYTOXKEHUE HAaceKoMbIX, MOAaBreHe pocTa U CospeBaHus, NpoaneHne cpoka xpaHe-
HUA. TexHuYeckue TpeGoBaHUsa K 0B yYeHuIo NMULLEBLIX MPOAYKTOBR NOYTU BCeraa BKovatoT B ce6a MuHUMans-
HbI UM MaKcUManbHbI Npeaenbl NornoLeHHOM 403kl a MHoraa o6a 3TMX HopMaTUBa: MUHUManbHbIN Npeaen
ycTaHaBnMBaloT AN TOro, YToBhl rapaHTUpoBaTh OXUAaEMbIA NonesHbIn addekT, a MakcuMansHblin npeaen
yCTaHaBNMBAaLOT C Liefblo M3BexaTtb MopyM NpodyKTa Ui ynakoBKu. B KOHKPETHBIX cnyYasax ogHo unv o6a aTu
3HaYeHUs1 MoryT 6bITh NpeanucaHbl MpaBUTeNbCTBEHHBIMU AOKYMEHTaMM, B OCHOBE KOTOPLIX NeXar pesynbTa-
Thl HAYYHBIX UccreaoBaHui. Takum o6pasom, npexae Yem 6yaet nposeaeHo 06nydeHUe NULLEBOro NpoayKTa,
HeobxoanMo onpeaenunTs, MOXeT Nt ycTaHoBKa Ans 06yYeHus o6ecneynTs NonyyeHne NornoLweHHoN 403kl B
Tpebyembix Npeaenax. Heo6xoauMo Takke OCYLLECTBIATL KOHTPOMb U AOKYMEHTasbHYI0 perncTpaLuio Norno-
LLieHHOW A03bl BO BPeMs KaxOoro npousBoACTBEHHOro NporoHa Ansa NpoBepKu COOTBETCTBUA TeXHUYECKUM
ycnosusiM o6paboTku ¢ NpedycMOTPEHHBIM YPOBHEM AOCTOBEPHOCTM.

MpumedaHune—Komuceuss OOH no paspabotke npogoBonbcTBEHHbIX craHgaptoB (Codex Alimentarius
Commission) pa3pabotana mexgyHapoaHbiii O6wuin ctaHaapT u Ceoa NpaBun, OTHOCALUMECS K MPUMEHEHUIO NOHN3NPYIH0-
WeWn paguaumm npy 06paboTke NULLEBLIX NPOAYKTOB, B KOTOPbIX 0CO60 Nog4epKMBAETCA Posib O3MMETPUM C TOHKW 3pEHNA
NPaBWIbHOTO NPYMEHEHUs1 paanaunoHHon o6paboTku [23].

3.2 PaguaumnoHHas o6paboTka HEKOTOPbIX NULLEBbIX NPOAYKTOB BeAeTCs B OXNaXAeHHOM 1N 3amMopo-
XEHHOM cocTosiHMU. CneaoBaTenbHO, A03UMETPLI, MPUMEHsIeMbIE MpY 0BbIYHON 06paboTke, AOMKHLI BbiTh
BbIGPaHbl B COOTBETCTBUM C BO3ZMOXHOCTbHIO MX (hYHKLIMOHUPOBAHUSA B 3TUX TeMMepaTypHbIX ycnoeusx. Gonee
TOro, TemnepaTtypa gosumeTpa B xoge obnyyeHuss AomkHa GbiTb 4OCTAaTOUHO cTaBbuUbHOM AN Toro, Y4To6b
6blna BOSMOXHOCTbL BBECTU MONPABKW Ha TemnepaTypHYHo 3aBUCMMOCTb OTKNUKa Ao3uMeTpa. Ans Toro Utobbl
n36exaTb BIIMAHUA TEMNEePaTyPHbIX rpaMeHTOB Ha OTKIUK A03MMeTpa U BbiTeKaloLei oTcioga HeobxoamMoc-
TV NOMPaBOK, BbI3BAHHLIX 3TUM BIIUAHUEM, MOXXHO MPUMEHUTb Kakue-nubo meToabl U3onsauum 4o3uMeTpa oT
TemnepaTypHbIX rpaaueHToB.

M pwumeyaHne— bonee aetansHoe obcyxaeHne paauaUmMoHHON 06paboTku pasnyHbIX MUWEBLIX NPOAYKTOB
npuBogmtca B [1]—[4] n [23—33].

3.3 [na toro 4to6bl rapaHTUpoBaTh 06NyYeHue NpoayKTa B Npeaenax ycTaHOBNEeHHOM A03bl, 06bIMHOE
ynpaBneHue npoueccom TpebyeT npuMeHeHUs CTaHAapPTHOW A03MMETPUM NPOAYKTOB, AA0OKYMEHTanbHo odop-
MJIEHHBIX AENCTBUI C NPOAYKTOM (A0, BO BpeMs 1 nocre o0bnyveHus ), cTabunbHon opueHTauum NpoaykTos BO
Bpemsi 06ny4yeHns, MOHUTOPUHIa Hanbornee BaXKHbIX pabounx NnapameTpoB U OKYMEHTUPOBAHUA BCEX OTHO-
CSILMXCS K 3TOMY NpoLeccy BUAOB paboT.

4 XapaKTepuCTUKM UCTOYHUKA U3NYyYeHUs

4.1 UCTOUYHUKU3NYYEHUA, UCNOSb3YEMbIA B YCTAHOBKE, paccMaTpuBaeMon B JaHHOM cTaHaapTe, COCTo-
UT 13 repMeTU3MPOBaHHLIX 3nemMeHToB $0Co unu 137Cs, koTopble, Kak NpaBuno, NpeacTasnalnT coboin NuHen-
Hble CTePXXHU UNu «kaparAaaluny», 06pasyiollme nnaHapHble UNU LUNUHApUYeckue pelueTku (ogHy unuonee).

3



rocCT 34156—2017

4.2 UcTouHuk Ha nsotone %0Co nanyyaet ¢poToHbl ¢ 3HepruaMu nopsaka 1,17 u 1,33 MaB npumepHo B
paBHbIX konuyecTsax. UcTouHunk Ha nzotone 137Cs usnydaet oToHbl ¢ 3Hepruen nopaaka 0,662 MaB [34].

4.3 NMepuoapl nonypacnaga ansa %°Co n 37Cs coctasnaioT npubnusutensHo 5,2708 n 30,07 neT cooT-
BeTCTBEHHO [35, 36].

4.4 B npomexyTke Mexay npoueaypamuv obHOBNEHUs, yaaneHus u nepepacnpeaeneHuns akTUBHbIX ane-
MEHTOB €AMHCTBEHHbLIM (PaKTOPOM, WU3MEHSIIOLLUMM XapaKTepUCTUKN UCTOYHUKA, SIBMAETCHA HenpepbiBHOE
YMeHbLUEeHWe akTUBHOCTU, BbI3BaHHOE pPaAnoaKTUBHBIM pacnagom.

5 Tvnbl ycTaHOBOK

5.1 KoHcTpykuua o6nyyatensa BAMAET Ha NOrMOLLEHHYIo 403y B npoaykTe. CrnefoBaTenbHO, KOHCTPYK-
uma obnyyaTenss AoMKHa YYUTBIBATLCA NPU BLIMOMHEHUUM WU3MEPEHWA NOrNOoLWeHHOW Ao3bl (CM. pa3sge-
nbl 7—10).

5.2 YcTaHoBKM Ans 06paboTkn NULWEBbIX MPOAYKTOB MOryT ObiTb pasgeneHbl Ha KaTeropun nNo pexuMmy
paboTbl (HaNpUMep, PeXum ¢ rPyNNUPOBKON UMK HEMpPEpPbLIBHLIN PEXUM), Mo TUMNY KOHBENEPHOW CUCTEMbI
(Hanpumep, HenpepbIBHBIN KOHBEWEp UNu Waddn-asenn) unu no Tuny obnyyartens (Hanpumep, c o6nyYeHUem
B KOHTEWHEpe UNW B CNOLUHOM NOTOKe).

5.2.1 Muwesble NPoAYKTLI MOTYT ABUraTbCA K MECTY UX 06NyYeHUs B yCTaHOBKe TOrAa, Koraa UCTOMHUK
MOMHOCTbIO 3KPAHNUPOBAH (PEXMM C rPYNNMPOBKOI) UM TOrAa, KOrAa UCTOUYHUK He 3KpaHUPOBaH (HeNpepbIBHbIN
PEXUM).

5.2.2 MNuwesble NPoAYKTbI MOTYT NPOABUraTbCS MUMO UCTOYHUKA C MNOCTOSIHHOW W perynupyemomn
CKOPOCTbI0 (HeMpepbIBHbIN KOHBEWEPHBIN PeXXMM) NGO BMECTO 3TOro CoBepLUIaTh CEPUN ANCKPETHLIX yNpasns-
eMbIX NepemMeLLeHNiA, pasgeneHHbIX TPOMEXYTKamMn BpeMeHU, B TeYeHNe KOTOPbIX TEXHOMNOorMveckas sarpyska
HenoaswxHa (Wwaddr-asenn).

5.2.3 [Ons 6onbWNHCTBA KOMMEpYecKkUX obny4aTenei TexHonornyeckas sarpyska obbl4HoO coBepluaeT
o4uH nnu 6onee NPOXoa0B € KaXKA0N CTOPOHbLI peLleTkn, obpasyemoin 061yqatownMm aneMeHTamu.

5.2.3.1 Tpu OBMKEHUN TEXHOMOTMHECKOW 3arpy3kn MUMO obnyyatoLLei peleTki MoryT 6biTb ABa Bapu-
aHTa KOH(Urypaumn: MpOTSXKEHHOCTb UCTOYHMKA B BEPTUKANbHOM HanpaBneHUn NpesblllaeT BepTUKanbHbIN
pa3Mep TeXHOMOrMyeckomn sarpyaku (MCTOUHMK NepeKpblBaeT 3arpy3sKy) UNn BepTUkanbHbIN pasmep TeXHOMOoru-
YeckoW 3arpysku 6osblue, YeM BepTUKanbHas NPOTSHKeHHOCTb UCTOYHMKA (MPOAYKT NepekpbiBaeT UCTOYHUK).
B nocnegHem BapunaHTe TexHonornyeckas sarpyska obbl4HO ABMraeTcs MMMO UCTOYHUKA Ha ABYX unun 6onee
YPOBHSIX.

5.2.3.2 B obnyvaTensix CnoLHoro noToka NpoayKThl, TakuMe Kak 3epHo unm Myka, cBo6oaHbIM NOTOKOM
ABUraloTcsl MUMO UCTOMHMKA.

5.3 Beuay cyllecTBYOLMX OrPaHNYEHNn MexaHNYeCKon CKOPOCTN B Tex Criyvasix, koraa Tpebyertcs
0b6nyyeHne ManbIM1 403aMu1, MOXHO UCMOMNb30BaTh pasnuyHble MeTodbl YMeHbLUEHUS MOLLHOCTM NOrMOLLeH-
HOW A03bl NpK 06yveHuu. K Takum MeTogam npuHagnexat cregyroLme: YacTUIHOE UCTOoMb30BaHne NCTOUHN-
Ka (Hanpvmep, nogbeM B paboyvee MOMOXKEHNE TOMbKO OOHOW W3 HECKONbKAX PEeLeTOK WCTOYHMKA),
ncnons3oBaHue ocnabutenei n o6nydeHne Ha 6ONbLUNX PACCTOSHUSIX OT UCTOYHMKA.

6 [o3umeTpuyecKme CUCTEeMblI

6.1 OnucaHue KNaccoB JO3UMETPOB

[o3MMeTpbl MOXHO pasgennTb HaYeTbipe OCHOBHbBIX KIlacca B COOTBETCTBUM C UX KAYECTBOM 1 06NacTbio
NPUMEHEHUsI: NEPBUYHbBIN 3TanoH, pedepeHCHbIN 3TanoH, 3TanoH-nepeHocyrk 1 pabovunii fosumeTp. B pyko-
BoAcTBe [6] coaepxutca nHopmaLumnsi no BbIGOPY AO3UMETPUYECKUX CUCTEM A5 Pa3MIUYHbLIX MPUMEHEHWUA.
Bce knacchl 4O3MMETPOB 33 UCKITHOYEHNEM NEePBUYHBIX 3TANOHOB HYXJaloTcs B kanubposke nepes ux npumMe-
HeHneM.

6.1.1 MNepBUYHBbIE 3TaNOHHbIE AO3UMETPbI

MepBuYHbIE 3TANOHHbLIE AO3MMETPLI CO3aaloTCA U NogdepXuBatoTcs nabopaTopuAMAU HaLUOHaNbHLIX
3TaroHOB C Liefbio KarMBpoBKM OKpYXKakLMX paanaLMOHHBIX YCMOBWIA (Moneit), a Takke kanubpoBKM Apyrux
KnaccoB gosnumeTpos. [BymMs Hanbonee WNPOKO NPUMEHSIEMBIMA MePBUYHBIMA 3TAMTOHHBIMU AO3UMeTpamMu
ABMAIOTCA NOHN3ALMOHHBIE KaMephbl 1 KaropnumeTpbl.

6.1.2 PecbepeHCHbIe 3TaNIOHHbIe [O3MMETPbI

PedepeHcHble aTanoHHble A03MMETPbI UCMONb3YOT ANA KanMbpoBKM OKpYXKatoLWMX pagnalmnaLlnoHHbIX
yCcrnoBui U pabounx Ao3numeTpoB. PedepeHcHble aTanoHHble A03MMETPbl MOTYT TakkKe UCMOoMb30BaThCs B
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kayecTBe pabounx 4o3MMeTpoB. Mpumepbl pedepeHCHBIX 3TanoHHbLIX JO3MMETPOB C yKazaHWEM AMana3oHoB
n3MepaAeMbIX 3Ha4YEeHWIA NOrNOLWEHHO 403kl MPUBeAeHb! B pykoBogcTae [6].

6.1.3 JosumeTpuueckme aTanoHbI-NepPeHOCUYNKN

HosnmeTpunyeckune sTanoHbl-nepeHocHNKN NpeacTaBnsaoT cobol cneunanbHo oTobpaHHble 403UMETPbI,
npuMeHsieMble Ans nepeHoca MHopMaLMmn O NOrMOLEHHON 03€e OT akKpeaUTOBaHHON UMK HaLMOHaTbHOM
nabopaTopumn 3TaNoHOB K ycTaHOBKe ANs 0bnyveHus ¢ Lenbio obecnevyeHnst NPOCneXxmBaemMocT 4ns aTon
yCTaHOBKM. OTW Ao3umeTpbl TpebyloT TwaTenbHoro cobniogeHns yenosuii obpalleHnst ¢ HUMK, YKasaHHbIX
BbiNyckatoLLen ux nabopatopueil. [JoamumeTpuieckume 3TanoHbl-NepeHoCcHNKN MOryT BbiTb 0ToBpaHbl U3 pede-
PEHCHBIX 3TaNOHHBbIX A03MMETPOB UMK U3 pabounx OO3UMETPOB C YYETOM KPUTEPUEB, YKa3aHHbBIX B PYKO-
BoacTee [6].

6.2 BbiGop AoO3UMETPUUYECKUX CUCTEM

HosnmeTpuyeckme cuctembl, yaobHble Ans npeanonaraemoln pagnaunoHHon o6paboTku Ha AaHHOW
yCTaHOBKe, BEIOMpatoT, UCMoNb3ys KpUTepum, nepevncneHHbie B [6]. B npouecce BbIGopa Ans Kaxaoi 1o3umeT-
PUYECKOI CUCTEMBI YUYMTHIBAIOT 3aBUCMMOCTb €€ XapaKTePUCTUK OT BIIUAIOLLMX (DAKTOPOB, a Talkke CBOMCTBEH-
Hble et HeonpeaeneHHOCTU U3MEPEHNS.

6.3 Kanu6poBka [o3UMeTpUYeCKUX CUCTEM

Mpexae Yem ncnonb3oBaTh 4O3MMETPUYECKYIO CUCTEMY, KanubpyLoT ee B COOTBETCTBUM C 3KCMyaTaLu-
OHHOW JOKYMeHTaLuen, B KOTOPO NpMBoAsT noapobHocTM npoLeaypbl kanubposku n TpeboBaHusA no obecne-
YeHUto KadectBa Kanubposku. [Mpouedypy KanmbpoBKM perynsipHo MOBTOPAIOT yepes onpefdeneHHble
NMPOMEXYTKM BPEMEHU C TeM, 4ToObl NoaaepXXmMBaTe TOYHOCTbL U3MEPeHUA B 3adaHHbIX npegenax. MeTtogbl
kannBpoBKM NOrNOLEHHON Ao3bl onucaHbl B [6]. O6nyyeHue siBnAeTca BecbMa BaXXHOW KOMMNOHEHTOW kanunb-
POBKMN AO3UMETPUYECKON CUCTEMBI.

6.3.1 Kanu6poBouHoe obnyyeHue pedepeHCHbIX ITanoHHbLIX AO3UMETPOB UNU [,03UMETPOB-
nepeHoc4YUKoB

KannbposoyHble 061ydeHnst A0MMKHBI BLIMONHATL B akkpeauToBaHHOW NnabopaTopum unu Ha WTaTHON
kannbpoBOYHOW yCTaHOBKe, oTBevawLwen TpebosaHuaM pykosoacTea [37]. NabGopaTtopus nnu yctaHoBKa
[OMKHBI 06ecneunBaThb MNOrOWEHHY0 403y (MM MOLLHOCTb MOrMOLLEHHOR A03bl), U3MepeHUst KOTopoi obna-
[aloT CBOWCTBOM NPOCIEXMBAEMOCTU K HAaLUMOHAMNbHLIM UM MEXAYHAPOAHO NPU3HAHHBLIM 3TafloHaMm.

6.3.2 Kanu6poBouHoe o6nyyeHue pabounx 4O3UMETPOB

KannbposoyHble 06ny4eHUst MOryT BbINOSHATLCA cornacHo 6.3.1 Ha NpoMbILLneHHbIX TMBo Ha nccneno-
BaTeNbCKUX yCcTaHOBKax BMecTe ¢ pedepeHCHbIMU 3TanoHHLIMA J03UMEeTpaMn U O3UMETPUIECKUMN 3Ta-
MoHOMU-NIEpPEHoCUMKaMK, KOoTopble obecneymBaloT NpocneXnBaemMocTb U3MepPEeHU K HauuoHarmnnbHbIM U1
MeXayHapo4HO Npu3HaHHbIM aTanoHam. JTa npakTuka Takke NnpMMeHUMa B TOM criy4dae, korga pedepeHcHble
3TanoHHble A03UMETPbI UCMOb3YHOTCS B KaUecTBe paboumx 4O3MMETPOB.

6.3.3 KanubpoBka M noBepka U3aMepuUTeNnLHON annaparyphbl

CnepnyeT ycTaHOBWTb W BbIMOMHATL Npoueaypbl KanMbpoBKY 1 Nepuognyeckoin NPOBepKU NpaBUbHON
paboTbl U3MepUTesbHOW annapaTypsbl, YToObl ObITb YBEPEHHBIM B TOM, YTO OHa (DYHKLUMOHUPYET B COOTBET-
CTBMWW C TEXHUHECKUMU TpeboBaHUAMN.

6.3.3.1 [na toro 4yTo6bl 6blNa rapaHTys TOro, YTO BCSA M3MepuUTeNbHanA annapartypa, npumeHseMas npu
aHannse 4O3MMETPOB, Neproandeckn KanmbpyeTcs, nporpaMmy KarmbpoBku ohopMnAOT B BUAE AOKYMEHTA.
KannmbpoBku A0OMmKHbBI MPOCNEXMBATLCS K HALUOHAMbHBLIM UMW MeXayHapoaHbIM 3TanoHam, Haxo4aWwMMca B
COOTBETCTBYIOLWMX NabopaTopusix.

6.3.3.2 PaboTocnocobHoCTb nsmepuTensHO annapaTypbl NpoBepsatoT nocre ntobol ee mogudukaumm
NN cepBUCHOro oBCnyXnUBaHNS, a Takke nepes nNposefeHNeM KannbpoBKM 4O3MMETPUYECKON CUCTEMBI C
NCMONb30BaHMEM 3TOW annapaTypbl. OTa NpoBepka MOXeT MPOBOANTLCSA C UCNOMb30BaHNEM 3TaNOHOB, TaKunX,
HanpumMep, Kak punbTpbl ¢ KaIMBPOBaAHHON ONTUYECKON NNOTHOCTbIO, Y3KONOMOCHbIE PUMbTPLI, MEPBI TOMLLU-
Hbl, MOCTaBMsIEMble U3roTOBUTENEM 060pPYA0BaHMS UM HaLMoHarbHoW NaGopaToprein 3TanoHOB UK akKkpe-
ANToBaHHOW NabopaTopunen 3TanoHoB.

6.3.3.3 Heobxoamumo npvHuMaTth BO BHUMaHWe TpeboBaHusa [6] 1 COOTBETCTBYHOLUMX CTAHAAPTOB MO
[O3UMeTPUYECKON CUCTEME, a TaKKe YKazaHWs KOHKPETHBIX PYKOBOACTB Mo KanubpoBke U noBepke npumeHsie-
MbIX U3MEpPUTENbHbLIX NMPUBOPOB.



rOCT 34156—2017
7 OueHKa KayecTBa MOHTaxa

7.1 Uenb oueHkun

HasHaveHne Nnporpammbl OLEHKM Ka4ecTBa MOHTaXa 3aKknouaeTcs B TOM, YTOObI NPO4EeMOHCTPUPOBATD,
yTo 0bny4aTenb U CBA3aHHOE C H1MM TexHosorndeckoe obopyaoBaHue, a Takke U3MepuUTenbHas annapaTypa
6bINM NOCTaBNeHbl U YCTaHOBMEHbI B COOTBETCTBMU C 1X cneundnkaumami. OueHka kauecTBa MOHTaxa BKIHO-
yaeT B cebs 3akoueHne 0 CocTosAHNM 06yYaTens, BCoMoraTenbHOro TeXHOMornyeckoro o6opyaoBaHuns n
n3mepuTenbHOM annapaTtypel, BbipaboTky MeTOAMK UCMbITaHWIA, aKCnyaTaunm 1 kanubpoBki, HeoBXxoaUMbIX
AN X UCNOMb30BaHUS, U NPOBEPKY NPaBUNBHOCTN NX PYHKLNOHUPOBAHNUA B COOTBETCTBUM CO cneundurkaum-
en. SddekTuBHaga nporpaMmMa oLEHKN KayecTBa MOHTaxa 6yaeT rapaHTMpPOBaTb HAAEXHYH 1 NpaBunbHYO
paboTy obnyyaTens, npu KoTopoi obecneynsaeTcs obnyvyeHne npoaykta ¢ cosgaHmemM Tpebyemoin norno-
LLIEHHOW J03bl.

7.2 [okymeHTauusA Ha o6opyaoBaHue

CocTaBnsaoT onucaHus obnyvaTens U CBA3AaHHOTO C HAM TeXHosorn4eckoro o6opyaoBaHusl, a Takke
n3MepuTENbHON annapaTypbl, BXOASLLEN B COCTaB YCTAHOBKA. STN OOKYMEHTbI AOMKHBI COXPaHATLCA B Teve-
HWe BCero cpoka aKcnnyatauuym yctaHoBkn. MUHMManbHBIA nakeT AOKYMEHTOB AOKeH BkovaTb B cebs
cregyolee.

7.2.1 OnucaHune pacnonoxeHus obryvyaTens B NoOMeLeHUsX UCNonHuTens paboT, ¢ ykazaHneM cneun-
anbHbIX 30H U TEXHUYECKNX CPeACTB, NpeAHasHavYeHHbIX Ans obecnevyeHuns pasaensHOro XxpaHeHUsa Heobny-
YeHHbIX U 0ByYeHHbIX MPOAYKTOB.

7.2.2 OnucaHue TexHonorM4eckon npoueaypbl 06y4YeHns.

7.2.3 OnucaHune KOHCTPYKLMI U paboTbl 06opyaoBaHUs 418 TPAHCNOPTUPOBKM NPOAYKTA.

7.2.4 OnucaHve mMaTepuanos 1 KOHCTPYKLMN BCEBO3MOXHBIX KOHTENHEPOB, NPUMEHAEeMbIX Ana yaep-
XKaHWA NULLEBLIX MPOAYKTOB B NpoLiecce obny4YeHus.

7.2.5 OnucaHne cucTemebl yripasreHUs MPoLLeCCoM.

7.2.6 OnucaHne BCex U3MEeHEHWA, MMEBLLUMX MECTO B MpoLecce MOHTaxXa uanydvatens u B nocneayto-
wem.

7.3 Mpouenypbl TeCTUpPOBaHUA, IKCNNyaTaLMKU U KaNnMGpoBKU

YcTaHaBnMBaoT nobecrneumBatoT BbINOMHEHNE CTaHAapPTHLIX MPoLUeAyp TECTUPOBAHUS, SKCNTyaTaumMmi u
KanMbpoBKku (ecnn HeobxoauMOo) CMOHTUPOBAHHOTO 06nyYaTenst n CBA3aHHOIO C HUM TEXHOJIOTMYECKOro
060pyaoBaHNA 1 N3MepPUTESLHOR annapaTypbl.

7.3.1 MeToguUKu UCNbITAHUNA

OTM NpoLueaypbl ONUCHLIBAIOT METOALI UCNBITAHNIA, NPUMEHAEMBIE Aris TOro, YTobkI rapaHTMpoBaTh pabo-
Ty yCTaHOBMNEHHOro obrnyyarens, cBsA3aHHOMO C HUM TexHomnornyeckoro obopynoBaHuss U N3mMepuTenbHON
annapaTypbl B COOTBETCTBUM CO cnevuudurKkaumnen.

7.3.2 MeToauku akcnnyaTauuu

3T npoueaypbl ONUCLIBAIOT, Kak ynpaensaTb 06yYaTenem M CBsI3aHHBIM C HUM TEXHOMOrMYECKUM
obopyaoBaHueM, U U3MepUTensLHON annapaTypou B Npouecce aKkcnnyataluu.

7.3.3 Metoauku kanu6poBKu

OTn npouedypbl ONUCLIBAOT METOAbLI NePUOANYECKN NPOBOAMMBIX KarnMbpoBOK U MOBEPOK, KOTOpPbIEe
rapaHTUpYIOT MOCTOSIHHYIO paboTy YCTaHOBNEHHOro TeXHOMOrM4eckoro obopyaoBaHus U U3MepUTenLHON
annapaTypbl B COOTBETCTBUM CO cneumdukaumein. Hactota kannbpoBky AN HEKOTOPLIX BUAOB 060pyaoBaHUA
U M3MepUTESbHBLIX NPUBOPOB MOXET yCTaHaBMAMBATLCA PYKOBOAAWMMK opraHamn. NS HekoTopbIX BUAOB
06opyaoBaHUs U U3MepUTeNbHBIX NPUBOPOB, BO3MOXHO, NoTpebyeTca obecneunTb NPOCNeXMBaeMoCTb K
HaLMoHanNbHbLIM 3TarnoHaM UMK K 3TanoHam akkpeauToBaHHol nabopaTtopun.

7.4 TecTupoBaHue TeXHONOrM4Yeckoro o6opyaoBaHus U U3MepUTENbLHON annapaTypbl

MpoBepsoT, 4TO YCTAaHOBIIEHHOE TEXHOMOrMYeckoe 060pyaoBaHne UsmMepuTenbHasa annapartypa pabo-
TaloT B COOTBETCTBUM CO CBOUMU MPOEKTHBIMU cneundukaumuamm coriiacHo TecToBbiM npoueaypam7.3.1. Ecnn
HeobXxoAMMO, NPoBepsT, YTO 06opyAOBaHNE U N3MepUTENbHaa annapaTtypa npokanubposaHbl B COOTBET-
CTBUU ¢ NpoLieypamu Kanubposku, kak 3To TpebyeTca 7.3.3

7.4.1 [nsanpoBepkuyaoBneTBOpUTENbHOM paboThl 065yYaTens B COOTBETCTBUM C NPOEKTHOM cneundu-
Kauuein NpoBoAAT TECTUPOBAHUE BCEro TeXHONoruiyeckoro obopyaosaHus. [JokyMeHTUPYIOT BCe pesynbTaThl
TeCTUpOBaHUSL.

7.4.2 TecTupyloT paboTy uameputenbHoOM annapaTtypbl ¢ TeM, 4TOObI rapaHTUpoBaTh, YTO OHa (byHKUNO-
HUpYeT B COOTBETCTBUM CO cneuudukaumamn. [lokyMeHTUpYIOT BCe pe3ynbTaThl TECTUPOBaHUA.
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7.4.3 Ecnu Bo BpeMs OLEHKU Ka4ecTBa MOHTaXa NPoU3BOANITNCE Kakne-nmbo MoandukaLmm TeXHOmMo-
rmueckoro 060pyaoBaHUSA U U3MePUTENIbHON annapaTypbl, NPOBOAAT NOBTOPHOE TECTUPOBAHUE.

8 OueHka onepauynoHHOro KayecrtBa

8.1 Uenb oueHku

Llenbto 4o3MMeTpUM NPK oLeHKe onepaLMoHHOro Ka4ecTBa YCTaHOBKU ¢ ramMa-o6rydaTenem aenseTcs
MoryyeH1e UCXOAHbIX AaHHbIX AN oLeHKU 3deKTUBHOCTA YCTAaHOBKU, NpeackasyeMocTu U BOCNPOM3BOaU-
MOCTHU (B HEKOTOPOM AnanasoHe YCNoBUIA 3KkcryaTauum) kaxaoro Habopa napameTpos o6nydaTtens u Habopa
napameTpoBs npouecca o6nyyeHuna, UCMoNb3oBaHUE KOTOPLIX NpeanonaraeTca npu o6nydeHnn npoaykra.
MornoweHHaa aosa, nonyyaemas MoGoA YacTblo NPOAYKTa B TEXHOMOMMYECKON 3arpyske, 3aBUCUT Kak OT
napameTpoB o06nyyaTens, Tak U oT NapaMeTPOB TEXHOMOrMYecKoro npoLecca.

8.1.1 Mpumepamu napameTpos obrydyaTensa ABNATCA aKTUBHOCTb UCTOUHUKA paguauunu, reoMeTpus
UCTOYHUKA, PAcCTOAHWE MeXay NPOAYKTOM U UCTOUHWUKOM, reomMeTpust oBnydeHust (Hanpumep, ogHo- uin
ABYCTOPOHHee 06nydeHne, MHOrOKpaTHOE NMPOXOXKAEHUE) U TEXHOSOTUYECKUE MapLIPYTHI.

8.1.2 MpuMepamn TexHONOrM4YeckUx NnapameTpoB ABMATCA NPOAOMKUTENbHOCTL 06nydYeHns npo-
AyKTa, CKOPOCTb KoHBEepa, COCTaB U NIIOTHOCTL NPOAYKTAa U KOHUrypauusa sarpyski npoaykra.

8.2 KapTupoBaHue NOrnoweHHon Ao3bl

HosumeTpuio NposoaAT, BO-NEPBbLIX, C LeSIbi0 YCTaHOBEHWA CBA3W MeXay NOrMOoLeHHON A030M B O4HO-
POAHBIX TEXHOMOMMYECKNX 3arpy3kax U napameTpamu obydvaTensa u TeXHONOrnM4eckoro npouecca, Bo-BTOpbIX,
C uenblo Nony4YeHUA AaHHBIX O BapuaunsiX NoroLeHHOW 403kl NP CTaTUCTUYECKUX hNyKTyauusax napaMmeTpos
TEeXHONOrM4YecKoro npouecca B TUMOBBLIX YCINOBUAX €ro NPOBeAEHUA, N B-TPeTbUX, C Liefbio U3MepeHna pac-
npeaeneHUa NOrMoLWeHHON 403kl B OQHOPOAHBIX MaTepuanax, T. €. B MaTepuanax ¢ 0qHOpPoAHON 06beMHON
MIOTHOCTbIO, TaKUX Kak 3epHa (HanpumMep, NEHULbLI) N KapToH.

8.2.1 CocraBnsaoT KapTy pacnpeaeneHus nornoweHHoN 4o3bl NPY TPEXMEePHOM pasmelleHun Habopa
O03MMETPOB B TEXHOMOMMYECKON 3arpyske, cogepxatlen ogHopoaHbln matepuan [38, 39]. KonuvecTteo oaHo-
POAHOro MaTepuarna B 3TON TEXHONOrMYECKON 3arpyake AoMKHO BbITb Takoe Xe, Kak Npu TMMNOBbIX TEXHOMOMn-
YecKUX 3arpyskax, um xe UMeTb MakcMarnbHO AOMYCTUMBIN (MO NPOEKTY) ANA TeXHOMOTNYECKoN 3arpysku
obbem.

8.2.1.1 BbibupatoT BapuaHTbl pasmeLleH1sl 4O3MMETPOB C LieNbo onpeaenieHus NON0XKeHUs TOYEK MaK-
CcMMyMa 1 MUHUMYMa NOTfoLWeHHO 403bl (418 npuMepa cM. pucyHok 1). MomeluaoT gononHUTeNbHele Habophl
[03MMETPOB B 3TUX TOUKaX M MEeHbLLee KONMMYECTBO AO3NMETPOB B TEX MEcTax, rae oXuaaeTca nonyveHue
MPOMEXYTOUHBIX 3HAa4YEHWIA NOrMOoLLEeHHON A03bl. [Jo3nMeTpuieckne AaHHbIe NO paHee Npolweawmm oLeHKy
onepaynoHHOro kavecTsa obnyJaTensam Ton e KOHCTPYKLUUA UMK BBIYUCTIEHMS C UCMIONb30BaHWEM MaTeMaTu-
yeckmx Mmogenen (cm. [40]) MmoryT gaTb nonesHyro UHpopMauuio AN onpeaeneHns Yucna u pacnonoXxeHust
[031MMETPOB, UCNOTb3yeMbIX B JaHHOW OLieHKe onepaLyoHHOro kayecTsa.

n pumedvaHue—/[ns yBennyeHnsa NpoCcTpaHCTBEHHOro paspeleHns Ha KapTe NOMmMoLWweHHbIX 403 MOryT Uc-
noNib30BaTLCA 4O3NMETPUYECKME NONTOCKM UITN NMNCTbI B TEX CyYvasX, Korga ncnonb3oBaHne nHanBunayanbHbIX 4O03UMETPOB
He JaeT npueMnemblX pesynesraTtoB.

8.2.2 KapTupytoT 4ocTaToO4yHOE YNCIIO TEXHOMNOrMYECKMX 3arpy3oK ¢ Lenbo MonyYeHus OLeHKN U3MeHYn-
BOCTM 3HaYEHUIN NOrMoLLEHHON A03bl M UX pacrnpedeneHus. [losuMeTpuyeckne aHHble no paHee npoweawnm
OLeHKy onepaLMoHHOro kavecTa obnydaTensm ToM e camMon KOHCTPYKLMN MOTYT MpedoCcTaBUTb NOMesHyo
nHopMaLMIo NpU onpedeneHun HeobxoaNMMOro YMcna TEXHOMOrMYECKUX 3arpy3ok Anst 4aHHON OLeHKU one-
paLMOHHOro KadecTea.

8.2.3 KonuyecTtBo TexHOMOrMYeckux 3arpysok, NpegllecTBYHOLWMUX KapTUPyeMOW TeXHOMorndyeckomn
3arpysKke, Kak 1 KONMYeCTBO CNeayoWmMX 3a Hell TEXHONMOrMYECKMX 3arpy3oK, A0SKHbI BbITb 4OCTaTOUYHbLIMY,
YyTObbI 3hPEKTUBHO UMUTUPOBATL 3anosHeHue obnyyaTens o4HOPOAHBIM NPOSYKTOM.

8.2.4 Ecnu yctaHOBKa HaxoOuTcst B pexume MOArOTOBKU K npoLeccy o6nyyYeHUst TeXHOMOrm4eckmnx
3arpysoK, B COCTaB KOTOPbIX BXOASAT KOMMOHEHTbl C PasfUYHON NMOTHOCTLIO, TO MPOBOAST KapTUpoBaHUe
MOrnoLweHHoN 403kl BO BCEM AManasoHe oxnaaeMblx NoTHocTen. OTo HeobXoanMO, MOCKONbKY pasnnmyuns B
06 beMHO NMOTHOCT TEXHOMOMMYECKO 3arpy3ki MOryT NOBMNATL HA 3HAYEHUss MakCUMansHOM U MUHUMAb-
HOW MOrNOLLEHHBIX A03, U PACTONIOXKEHNS TOUEK 3KCTPEMYMA, YTO B CBOKO oYepedb MOXKET N3MEHUTb Koaddu-
LMeHT HepaBHOMEPHOCTW J03bl.

8.2.4.1 Korga npoayKTbl C pasnnMyHol NIIOTHOCTbLIO B OQHO U TO XXe Bpemsi HaxoaaTcs B obnyyaTtene, Ha
pacnpegeneHne normnoLeHHoNn o3kl B No6OM 13 NPOLYKTOB MOXET MOBMUSTE TO 06CTOATENbCTBO, YTO CBOW-
cTBa ocrabneHns 1 paccesHUs U3nyYyeHns B 4pyrux npodyKrax oTiM4atoTcsi OT aHanorniHblX CBONCTB AaHHOMO
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npoaykTta. BenuunHy atoro adpdpekta MOXHO OLEHUTL NYTEM KapTUPOBAHUSA MOTTOLLEHHON [03bl B NePBOA U
nocneaHen TeXHONOrMYeckux 3arpyskax Npu Asyx nocneaosaTenbHbIX TEXHOMOrMYECKUX NPOoroHax oaHopoa-
HbIX MPOAYKTOB € PA3fUYHON NNOTHOCTLIO (CM. 10.2.2 1 10.2.3). KapTa nornoweHHon 403kl B NepBOil TEXHOIO-
rmyeckon sarpyske, Bxogsawen B NycTon obnyyatens, AacT UHMOPMALMIO O MaKCUMaslbHON NOTOLWEHHON
[03e, KOTOPYIO MOXHO OXuaaTb, koraa obnyvaTens 4YacTUYHO 3anosHeH.

8.2.5 PacnpeaeneHune MOLHOCTW NOrMOLWEHHON A03bI U NOTTIOLLEHHON A03bI B MPOAYKTE MOXET MEHATL-
Csl MPY pasnnyHbIX YCTaHOBKaX TalMepa Ha BPeMsA NPOXoXAeHUA TEXHOOMMYECKOR 3arpy3ku o cBoemMy map-
wpyTy B none obnyyeHusa. B psage cnyvaes, Hanpumep, koraa obnydyatens paboTtaeT ¢ MakcumarnbHOMW
MeXaHU4eCKOM CKOPOCTbIO, NPAMOe MacluTabuposaHue OT OAHON NOTTIOLEHHOM A03bI K APYTOi NyTeM usmeHe-
HUS1 YCTAHOBKU TaiMepa MOXeT oka3aTbCA Heo60CHOBaHHBIM. ITOT 3dhpekT AOMKeH BbITb pacCCMOTPEH U OLle-
HEeH KOJTMYECTBEHHO.

8.2.6 [Ana rapaHTUK TOro, YTO NPOAYKT NOAYUYUN OT UCTOMHUKA MOTMOLEHHYIO [03Y, HaXoAslylocs B
3apaHee yCTaHOBMEHHbIX Npeaenax, HeobXoauMo paccMoTPEeTb U OLEHUTb KONMUYECTBEHHO BKNaAbl B NOrmno-
LLIEeHHYI0 NPOAYKTOM A03Y BO BPeMS NPUBIMKEHNA NPoayKTa K MeCTy 0Bry4eHUs U BO BpeMs yaaneHu sl OT Hero.

NBWKEHUE KOHBEWEPA
BTOPOW MEPBLIA
APOXOA nPOXoAa
Dmin

P7

max
| —==

P2 Y S —

P8 L P11 P10 P8

MNACTUHYATbIA
MCTOYHUK

Mpumedyanne—[Ba npoxoga NPSIMOYronbHON TEXHONOIMYECKOW 3arpy3ku, no OJHOMY C KaxOW CTOPOHbI
CTaLMOHAPHOro NNacTMHYaTOro raMmmMa-ncTo4HHMKa, LLITpUXoBKOM NokasaHbl BEPOATHbIE 06N1aCTU MakCMMarnbHOM U MUHK-
MarbHOV MOrMoLeHHbIX 403 Nocre BTOporo npoxoaa. byksamu P (¢ Homepamu) nokasaHbl NONoXeHWs 03MMETPOB, KOTO-
pbie MOrny 6bl MCNONBb30BaTLCS AN KAPTUPOBAHUSA NOMMOLWEHHON 403kl B NPOLECCe OLEHKM ONepaLoHHOro KayecTBa.

PucyHok 1 — Npumep pacnonoxeHnsi TO4eK MakCcumarnbsHON 1 MUHUMaNbHOW NOTMOLWEHHbIX 403
B TUMWUYHON TEeXHONOTMYecKom 3arpy3ke [41]

8.2.7 MpuunameHeHnn noboro n3 napameTpos obnyvatens (cM. 8.1.1) npun obblvHON 06paboTKe NPOAYK-
Ta (pa3gen 10) noBTOPAIOT NpoLeaypbl A03UMETPUN 1 KAPTUPOBAaHME NOrMoLweHHoN Ao3bl (8.2.1—8.2.6).

8.2.8 lMpoLleaypbl KapTUPOBaHUS NOrNOLWEHHO 403k, paCCMOTPEHHbIE B 3TOM pasfene, MoryT okasaTb-
CS1 HEBLINOTHUMBIMU AN HEKOTOPBIX TUMOB 0ByYaTenen CrnoLWHoro noToka. B Takux crnyyasx MUHUManbHyo
N MakcUMarbHyHo NorfoLeHHble 403bl HE0BX0AMMO OLeHNBATb, UCMOMNb3Ys NogxoasLee YACo 4O03UMETPOB,
cnyvaliiHblM 06pa3oM CMeLLaHHbIX C TPOAYKTOM U NepPeHOCUMBIX C HUM Yepes 30HY o06rydeHus. s nonyyeHust
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CTaTUCTUYECKM 3HAYMMbBIX PE3yrnbTaToB AOMKHO UCMONb30BaTbCA OOCTATOMHOE KOMNMMYECTBO A03UMETPOB.
Mpuemnemoit anbTepHaTUBON MOXET CMYXUTb orpegeneHe MUHUMansHOM 1 MakcumarnsHOW MNOrnoLeHHbIX
403 NyTeM BbluMcrieHni [26, 29].

9 OueHKa TeXHONOorn4Yeckoro Kayectsa

9.1 LUenb oueHkun

Mpeaenbl 3Ha4YeHWA MUHUMATTBHON U MakCMMarbHOM NOTMOLLEHHbIX 403 MOYTW BCeraa 3aBUCsT OT Lienin, ©
KOTOPOW NponsBoanTcs 06nyYyeHne NUWEeBbLIX NPoayKToB. [N KOHKPETHbIX Lenen oauH Unu oba ykasaHHbIX
npegena MoryT ycTaHaBnNMBaTLCs NPaBUTENbCTBEHHBIMU NOCTAHOBEHUAMU. [1pU OLeHKe TEXHOMOornYeckoro
KayecTBa ponb AO3MMETPUN 3aknoyaeTcs B TOM, YToBbl onpegenvTb noaxodsiluyMe napaMmeTpbl npolecca
(BKMNOYas yCTaHOBKU TaliMepa, CKOPOCTb KOHBeepa U KOHMUrypaLImio 3arpyskun NpoayKra), npu KOTOpbIX MOTYT
6bITb BbINOMHEHbI TPe6OBaHMA B OTHOLLEHWN MOrMOLWEeHHOM 403kl ANA AaHHOro npogykTa. 3To gocTuraeTtcs
nyTemM KapTUpoBaHWNA NOrnoLLeHHon o3kl (CM. 9.3) B TEXHONOTMYECKON 3arpyske Ans KOHKPeTHOro npoaykTa u
onpeaeneHHbIX KoHbUrypauunin sarpyskn. Llensio kapTupoBaHns siBNsieTcs onpeaeneHne sHadeHnin MUHm-
ManbHOW N MakCUManbHON NOrMOLLEeHHBLIX 403, MOMOXEHWUA ToYeK, rAe OHN AOCTUraloTCs, U UX CBA3M CO 3HaYe-
HUAMW MOTrMOLEHHOW J03bl B TEX TOYKaX, KOTOPbIe UCMONb3YTCA A1 MOHUTOPUHIa B npoleccax obbluHOM
noBceaHeBHOM 06paboTkn NpoaykTa.

9.2 KoHdurypauus sarpysku npogykra

KOHd)VII'ypaLI,I/lFl 3arpysku npoaykra B npouecce 3arpyskn 4o/KHa yCTaHaBIIMBaTbCA ANA KaXXA0oro tuna
npoaykra. ,D,OKyMeHTaLI,I/IFl Ans aTon KOHCbVIpraLI.I/II/I 3arpyskm 4oJbKHa BKoYaTh B cebs CI'IELI,I/ICbVIKaLIMM napa-
MeTpOB, KOTOpPble onpeaenalT O4HOPOAHOCTb TeXHoMorn4eckom 3arpyskm n Takmm oGpaaoM BNMUAIOT Ha
pacnpegerneHne nornoLeHHon go3bl. anIMepaMI/I Taknx napamMmeTpoB ABNAKTCA pa3Mepbl NpoayKra, Macca
npoAayKra, NNOTHOCTb NPOoAYKTa M OpUeHTauna NpoayKTa B nosie n3ny4vyeHus.

9.3 KapTupoBaHue normnolieHHoOn A03bl B NpoayKTe

9.3.1 MNonoxeHUs To4eK MUHUMarbHON U MaKCUManbLHOW NOrnoLeHHbIX 403 B NPOAYKTe

9.3.1.1 YcTaHaBnNUBAOT NONOXeHUs obnacTteil MUHUMAanbHON U MakCUManbHOW NOrNOLWEHHbIX 403 ANA
BbIbpaHHOW KoHUIrypauum 3arpyskm npogykra. 3To ocyLecTBAsieTcs NyTeM pasmelleHust Habopa go3MMeT-
POB Mo UHTepecyoLemMy o6beMy Anst 0aHON MK Bonee TeXHOMOrMYeCcKMX 3arpy3oK. Belbupalot cxemy pasme-
LeHUa 4O3MMETPOB AN uaeHTUhUKaL UM NONOKEHUS 3KCTPEMYMOB NOrNOLLEHHON A03bl, UCMOSIb3YA MPU 3TOM
OaHHble, NoNyYeHHbIe NPU KapTUPOBaHUU B X04e OLIEHKN onepaunoHHoro kadyectsa (cMm. 9.2), unu teopetunyec-
ke pacueTbl (cM. [40]). YBenMuMBaloT KONMMYEeCTBO A03UMETPOB B OXUAaeMbIX 06M1acTaX MUHAMANLHOM 1 Mak-
CMMarbHOW 403, OAHOBPEMEHHO YMEHbLLAs NX KONMMYECTBO B TeX obnacTsx, rae oxuaaeTcsl NPOMEXYTO4Hoe
3HayeHue MormnoLleHHon Ao3bl. MonesHas UHgopmaLna MoXeT BbITb NONyYeHa Takke NpyU UCTONb30BaHUMU
003MMeTPUYECKNX MAEHOK B BUAE NOMOCOK UM NUCTOB. [103uMeTphbl, MpUMeHsieMble NPy KapTUPOBaHUA U NpU
noBceaHEeBHOM MOHUTOPWHIE A403bl, He 0053aTeNbHO ACMKHBI ObITb OAHOIrO U TOro Xe Tuna.

9.3.1.2 B TexHonoru4ecky 3arpysky, coaepallyto nycToTbl UM HEOAHOPOAHLIA NPOAYKT, BKIIOYaOT
Habopbl 4O3MMETPOB, pPasMeLLeHHbIX B TeX MeCTax, rae HapyLlleHUs OQHOPOAHOCTM COCTaBa UK NNOTHOCTU
MOTYT MOBMAWATL HAa 06M1acTU MUHUMATLHOW 1 MaKCUMaribHOM NOTMOLEHHBIX [03.

9.3.2 Bapuauuu nornoweHHon Ao3bl

9.3.2.1 lMpu kapTMpOBaHNM 003kl B TEXHOMOMMUYECKON 3arpyske ¢ KOHKpeTHOM KoH(urypaumen Heobxo-
OUMO yaenuTb BHUMaHUE BO3MOXHbIM BapaLusiM NornoLeHHON 403bl, U3MePeHHOMW B COOTBETCTBYIOLLMX APYT
ApYry TouKax pasfu4vHbIX TEXHOMOrMYeckux 3arpysok. Bapuauum nornoweHHon Ao3bl MOXHO onpeaenutb
nyTem KapTUpOBaHWUs pacnpeneneHns nornoweHHon 403kl B HECKONbKUX TEXHOMOMMYEeCKUX 3arpyskax, uMme-
FOLLIMX OOHY U TY XKe KOHUrypaLmio 3arpy3Kki Npoaykra, Npyu OAHUX U TeX XKe YCNOoBUSIX 065TydeHus.

9.3.2.2 [nsa onpegeneHns Bapualid NOrMoweHHOW 403kl noMeLalT Habopbl 4O3UMETPOB B HECKOSb-
KMX TEXHOSOTNYECKNX 3arpy3kax B OXXmgaeMblx 0611acTaX MUHAMANbHOW U MakCUMaribHOM NOrNOLWEHHbIX 403,
Bapuaunn nsmepeHHbIX 3Ha4eHUA MUHAMANbHOM U MaKCUMaribHOM MOrfOWEHHbIX 403 OTpaXatoT, Hanpuvep
BapuaLmm B KOHUrypaLmm NpoayKTOBOM 3arpy3Kku (3a cHeT CABUNOB COAEPKUMOTO TEXHOSTOTMHECKON 3arpy3Kku
BO BpeMs ABWXKeHUs vepe3 obnyyatenb), 06 beMHON NNOTHOCTU TEXHOMOrMYeCcKon 3arpysku, nykryauui
3HaveHWIn NapameTpoB npoLecca 1 HeonpeaeneHHOCTU, MPUCYLLIEA A03UMETPUUECKON CUCTEME.

9.3.3 lepexoaHble achbpeKkTbl

OnpepgensatoT, ABNsieTCA N NOrfoLeHHas Ao3a, NofnyyeHHas npy nepemMeLlleHU UCTOYHUKA U TeXHO-
NOrMYECcKNX 3arpy3ok, Marnomn BeMYNMHOM Mo OTHOLLEHWIO K 0bLwei nornoweHHon gose. Ecnn ato TpebosaHne
BbIMOMHSIETCS, NMOrMOLLEHHYI0 03y MOXHO MPSIMO CBAI3aTh C YCTaHOBKOW TaliMepa U, TakuM obpaszom, Heobxo-
OUMble USMEHEHNS NOToLWEeHHON 03kl MOXHO NErko nony4yntb, USMeHss yCTaHOBKY Tanmepa. Ecnu ykasaH-
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Hoe TpeGOBaHI/Ie He BbINONHAETCH, KapTUpoBaHNe MOrnoLweHHon 4o3bl HeobXoaUMOo npoun3BecTun, UCMONb3yA
TaKylo YCTaHOBKY TanmMepa, KoTopasi, Mo OLUeHkKe, Tpe6yeTc;| Ang NnoBCcegHEBHbIX TEXHONOTMYECKUX NMPOroHOB,
KapTunpoBaHue NoBTOPALOT, €CITN noHagobunochb CyLeCTBeHHO MUBMEHUTb YCTaHOBKY Tanmepa.

MpumedyaHue—pn MCNONb30OBaHUM MarnblX 3HaYeHWI NOTMOWEHHON A03bl, HAaNpUMep Anst 3aAepPXKu npo-
pacTaHusi nyka u kapTodens, nepexogHas [03a 3a CHET ABWKEHUS KOHBEWEPHOW CUCTEMbI MOXET BbiTb 3HAUMTENbHON U
OOIMKHA NPUHUMATBLCS B PACHET Npy NPOeKTUPOBaHUM 0bryyarens, NpeaHasHa4Ye€HHOTO AT TaKUX NPUMEHEHMWIA.

9.3.4 Touku HaGopa pedrepeHCHON A03bI

Ecnu nonoxeHns 3KCTPEMYMOB MOTTIOLEHHOM A03bl, YCTaHOBMNEHHbIE MPYU KApTUPOBaHUM NOTTOLWEHHON
00o3bl (9.3.1), HeyaobHbI ANst 4OCTYNA K HAM B X04€ TEXHONOMMYECKUX NPOTOHOB, A4S MOHUTOPUHIA NOrNoLweH-
HOW A03bl B 06LIMHOM MOBCeAHEBHOM Mpouecce 06paboTkM NPoAYKTa MOXKHO UCMONb30BaTh anbTepHaTUBHbIE
Toukn. JJormkHa ObITb YCTAHOBMEHA UM 3aA0KyMEHTMPOBaHa CBA3b MeXAy 3HaYeHUSMU NOrfOLWEeHHON 03kl B
3TUX anbTepHaTUBHbIX pehepeHCHbIX TOUKaX U B 3KCTPEeMyMax NoroLeHHON Ao3bl. ITa cBSA3b A0KHa ObITb
BOCNPOU3BOAUMON.

9.3.5 YcTtaHOoBKa TalimMepa UM CKOPOCTU KOHBelepa

9.3.5.1 PesynbTaThl U3aMepeHuin Npy KapTUPOBaHUU MOrNoLWeHHON 403kl UCMONL3YIOT AN onpeaeneHus
YCTaHOBKM TaiiMepa 1in cKOpoCTU KOHBeNepa B XOAe TEXHOSIOMMYecKoro nporoHa. 3T1o AaeT rapaHTuio, 4To
6yayT BbINOMHEHbI NpednucaHHble TpeboBaHUs K NOrMoLLeHHON 403 BHYTPW MPoayKTa.

9.3.5.2 YunTbiBasi cTaTUCTUYECKYIO MPUPOAY U3MEPEHUI NOTMOLLEHHOW A03bl 1 COBCTBEHHbIE BapuaLm
paguaLmoHHoro npouecca (cM., Hanpumep 9.3.2), ycTaHaBnMBalOT Takue rnapameTpbl npouecca, BKIoYas
yCTaHOBKY TaliMepa, UTobbl nornoLweHHas ao3sa 6eina 6onblue nNoboi npeanncaHHon MUHUManNbHOW 03kl 1
MeHbLUe Nto6oin NpegnMcaHHon MakcuMarnbHo Ao3bl [29, 41, 42].

9.3.6 Henpuemnembiin kKoacdpULMeHT HepaBHOMEPHOCTU A03bI

9.3.6.1 Ecnunocne npoBeaeHusi npoueaypbl KapTUpoBaHUA 403kl Mo 9.3.1 BuIsicHAETCA, 4To Koaddunun-
€HT HepaBHOMEPHOCTU 403kl AN NpoayKTa HeAOMYCTUMO BENUK, T. €. 6orbLue YeM OTHOLLEHWe NPeAnUCcaHHbIX
npeaenbHbIX 3HAYEHWA MakcMManbHOM U MUHUManbHOM NOrNOLWeHHbIX 403, MPUHUMatOT HeobxoaMMble Mepbl
ANsi YMeHbLUEHUS 3TOro OTHOLEHUS A0 MPUEMTEMOro 3Ha4YeHus.

9.3.6.2 [ns yny4yweHus paBHOMEPHOCTU MOrNOLEeHHON A03bl UCMOMNb3YIOT Takne Mepbl Kak nepecTaHoB-
Ka 3N1eMeHTOB UCTOYHMKA, NpUMeHeHne ocnabuTenein unn KoMNeHcUpyowwero maketa (MmurtaTopa), obnyve-
HUE CYeThIpeX CTOPOH, BpalleHe TeXHONOrMYeckol 3arpy3Kki Bo BpeMsl 06nydeHus, ysenmueHne paccToaHus
MeXay UCTOYHUKOM W NpodykToM. [Npu ucnonb3oBaHuM obnyyaTenein HenpepbIBHOro NOTOKa PaBHOMEPHOCTb
MOrNOLEHHOM 403kl MOXKHO YNYULWNTL perynnmpoBKoi AedrieKTopoB, yNpasnsaowmx NoTOKOM nNpoaykra yepes
30HY 06Ny4eHuUs.

9.3.6.3 Ecnu gonycTumeblit KoachULMEHT HEPaBHOMEPHOCTU He yAaeTCA NOMyYnTb NyTem U3MeHeHUA
Opyrux napameTpoB, MOXET OKa3aTbCA HeOBXOAUMbIM USMEHUTb KOHUIypaLnio TEXHOMOMMYECKOW 3arpysaku.

9.3.7 N3meHeHun B o6nyuartene

Ecnu BHeceHbl U3aMeHeHUsA B 060pyAoBaHne Ui pexxmmbl TEXHOMOrMYeckoro npouecca, KoTopblie Mornu
6bl MOBMUATL HA 3HAYEHUSA UM PacnoNOXeHUe IKCTPEMYMOB MOTTOLLUEHHON 403bl, TO NOBTOPAOT KapTUpoBa-
HWe nornoweHHoNn 4o3bl B 06beme, HeobxoanMomM Ans BuisIBNeHUst aheKkToB, BbI3BAHHBLIX 3TUMU U3MEHEHUS-
mu. OprUeHTUpPOBKOW AN onpeaeneHns Heobxoaumoro o6 LeMa uccnefoBaHUn pacnpeaeneHUA NornoLWeHHO N
003bl MOTYT CIYXUTb A03UMETPUECKUE AaHHble, NOfyYeHHbIe B MpoLecce OLEeHKWU onepaunoHHOro KavecTBa
(pasnen 8).

9.3.8 OxnaxaeHHble UK 3aMOPOXKEHHbIe NPOAYKTbI

9.3.8.1 TMocTpoeHne KapTbl NOrNOLWEHHON A03bl MOXET BbINOMHATLCS HA MOAeNU NPoAyKTa Npu KOMHaT-
Holi Temnepatype. Mpu aTom TpebyeTcs, UTO6bI He BbINo N3MEHeHNUs Kaknx-Nnbo napameTpos (Kpome Temne-
paTypbl), KOTOpble CMOCOGHbI BAUATL Ha MOMOLIEHHYI0 A03Y BO Bpemsi 0bpaboTkn OXNaxAeHHOro unu
3aMOpPOXEHHOro NULLEBOro NpoaykTa. MocTpoeHue KapThl 403bl ANst MOAENW NPOAYKTa BKOYaeT pasmeLleHue
ofHOoro unu 6onbllero Yucna 4o3sumeTpoB B pechepeHCHOM TOUKe, OTHOCUTENBHO KOTOPOW N3BECTHO, YTO OHA
N3onMpoBaHa oT rpadMeHToB TemnepaTypbl B peanbHoM npogykre. PaGoune gosumeTpbl BO BpeMs 0GbIYHOM
noBceaHeBHOM 06paboTKN OXNaXAEHHOTO UM 3aMOPOXEHHOTO NPoAyKTa ACMMKHbI GbiTb NOMeLLeHbl UMeHHO
B YKasaHHOW pedepeHCHON ToYKe.

9.3.8.2 TocTpoeHue KapTbl NOrNoLWeHHOW 403kl AN MULLEBOro MpoAyKTa MOXeT BbINOAHATLCA NpU TeM-
nepaType, 40 KOTOPOW NULLEBOI NPOAYKT 6yaeT oxaxaeH U 3aMopoXkeH Bo BpeMs ero pearsisHo o6paboT-
KW, C UCMOMb30BaHNEM TaKoW 403MMETPUHECKON CUCTEMBI, KOTOPAasi UMeeT U3BECTHbIE XapaKTepUCTUKN Npu
npegycMOTpeHHON TemnepaType obpaboTku. TemnepaTypa MULLEBLIX MPOAYKTOB BO BpeMsi obnyyeHus
[OMMKHa NoAaepXMBaTbCA OTHOCUTENLHO MOCTOSIHHOW (Hanpumep, MyTem UCNOb30BaHWUS TENIOU30NNPOBaH-
HOM Tapsbl).
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9.3.8.3 Ha temnepaTypHylo 3aBUCUMOCTb OTKIMKa 403UMETPa MOXET BNUATb BENMYMHA MOTMOLLEeHHON
Ao3bl. B Takux criyd4aax norpeLHocTb, BHOCUMasA Npu KOpPEKTUPOBKE TemnepaTypHON 3aBUCUMOCTIN, MOXET
ObITb 3HAUUTENbHOM. YTOOLI M36eXaTb BHeCeHNs MOrpeLlHOCTH, paboure 4O3UMETpUYECKUE CUCTEMBI A0TDKHbI
KanmbpoBaTbCA NpU TOM Xe TeMnepaType, NPy KOTOPO N1LLIEBOM NPOAYKT ByaeT obnyyaTbes.

9.3.9 O6ny4yarenu HenpepbIBHOIO NOTOKa

MocTpoeHune KapThl NOrnoLweHHon Ao3bl cornacHo 9.3.1 MOXeT oka3aTbCsl HEBO3MOXHLIM 151 NPOAYK-
TOB, NPOXOASALLNX Yepes 30HY 06yYeHUs CNoLWHBIM MOTOKOM. B 3TOM criydae MUHUMAarbHY0 U MakcuMarbs-
Hylo MOrfoLlleHHble 4o3bl criegyeT OueHWBaTh MyTeM MCMoNb3oBaHUsA Heobxoaumoro yuicna 4O3MMEeTPOB,
pasMeLleHHbIX cnyvaiHeiM 06pasom 1 nepemMellaeMbiX BMeCTe ¢ NPOAYKTOM yepes 30Hy obnyveHus [26].
Heobxooumo Mcnonb3oBaTh YUCIC AO3NMETPOB, AOCTATOUHOE AMsl MOMYYEeHUs1 CTaTUCTUYECKU 3HAYUMbIX
pes3ynbTatoB. [pneMneMoil anbTepHaTUBON MOXET CNYXXUTb onpeAeneHue MUHUManNbHON U MakcUMansHOn
MOrnoLEeHHbIX 403 NyTeM BblM1cneHui [26,29].

10 MNMoBceaHeBHasi o6paboTka NnpoayKTa

10.1 YnpaBneHue npoueccom

Ans Toro 4Ytobbl NoOKasaTb, YTO npoLecc 0bnyvyeHns saBnsaeTca ynpasnsieMbiM, HEO6X0AUMO yaAenuTb
BHMMaHWe BCeM napamMeTpam npoLecca, KoTopble MOTYT MOBAUATL Ha nornoweHHyto aosy (10.2), a Tawke
npaBuibHOMY UCMONb30BaHUIO NOBCEAHEBHON TeXHOoNormvyeckon gosumetpun (11.3). Kpome Toro, npumeHe-
H1e pagnaunoHHO-4YBCTBUTETbHBIX MHONKaTOPOB MOXET MOMOYb B UHBEHTapuU3aLun npoayKToBbIX 3arnacoB
(10.4).

10.2 MapameTpbl npouecca

10.2.1 O6wWwune nonoxeHus

Mpexae Yem NPUCTYNUTL K 06paboTKe NpodyKTOB, yCTaHaBNMBAIOT U JOKYMEHTUPYIOT NepeyeHb napa-
MeTpoB paboyero npouecca, KoTopble No3BOMAT YNPaBNATb NPOLECCOM U NPOBOAUTL MOHUTOPUHT (Hanpu-
Mep, Bpemsi 0Ony4yeHusl, CKOpOCTb KOHBeWepa, KoHdurypauusi 3arpysku npogykra). OTM napameTpbl
ycTaHaBMNMBaloT B X04e OLEHKN 3KCMTyaTaLlMOHHbIX XapakTepUCTUK, y4UTbIBasi NafieHne akTMBHOCTU UCTOYHU-
Ka ¢ TeM, UTOBbl rapaHTMpOoBaTh 0BNYYEHUE KaKA0M TEXHONOMMYECKON 3arpy3kn B COOTBETCTBUM CO cneundu-
Kauuel. EcnnnapameTpbl NpoLiecca BbIXOOSAT 3a yCTaHOBMEHHbIE Npeaesbl, NpUHUMaoT HeobXoaNMbIe Mepbl.

10.2.2 OkOHeuYHble TeXHONoru4eckue sarpysKku

PacnpeneneHue nornoweHHON A03bl U 3HAYEHUSI MUHUMANbHOW U MaKCUManbHOM NOrMOLWEHHbIX 03 B
nepBoOu U NocnegHen TEXHOMOrMYeCKNX 3arpyskax («OKOHeUHbIX» TEXHOMNOMMYeCKUX 3arpyskax) AaHHOro TeXHo-
florMyeckoro NporoHa MoryT UCNbITbIBATb BAWSIHUE TEXHOMNOMMYECKUX 3arpy3ok coceiHUX TeXHOMOrM4YecKnx
NPOroHOB. 3TN BMUSAHUSA MOTYT 6bITb CBAA3AHbLI C KAKUMU-TMB0 OTANYUAMU B XapaKTepucTukax nornoLeHHomn
[03bl B MPOJYKTE OKOHEYHOW TEXHOOMMYECKON 3arpy3ki 4aHHOTO TEXHONOrMYECKOro NporoHa 1 B Npoaykrax
coCeHUX TEXHOMOrMYECKUX MPOroHOB. HUTobbI NPpefoTBpPaTUTL HeNnpuemMnemoe pacnpeaeneHue NornoWweHHon
003bl, BbI3BaHHOE 3TUMK achchekTamn, MOXeT oKasaTbcst He0bXoAUMbBIM BBECTU PSIAOM C OKOHEYHBIMU TEXHO-
NOTUYECKUMU 3arpyskammn OOMONHUTENbHbIE TEXHOMorMYeckue 3arpysku, coaepXaiume KOMNEeHCUpYoLWmi
UMUTaTOP UMM MaTepuarn ¢ NNOTHOCTbLIO, aHanorMYHoM NIOTHOCTU NPOAYKTA.

MpumeyaHune—B HEKOTOPBIX MAKETHBIX (FPYNNMPOBOYHLIX) 06Ny4aTensx ¢ 0AHOPa30BON 3arpy3Kon MOXeT
OTCYTCTBOBaTb OKOHEYHasA TEXHONOrM4eckas aarpyaka, korga 06nyanenb 3anonHeH Npoaykrom Ha oAuH TEXHONOMMYECKNN
NPOroH.

10.2.3 YacTu4HO 3anofiHeHHbIe TeXHOMoruvYeckue 3arpysku

Koraa TexHonorudeckue sarpysku cogepxaT MeHbLLEee KONMYeCTBO NPOoAYKTa, YeM 3TO Yka3aHo B cneun-
buKaLmm Ha kKoHUrypauuto 3arpysku (cm. 9.2), cnegyet ybeautbes, YTo chakTUYecKUe faHHbIe KapTUPOBaHUA
MOrNoLEeHHOM 403kl NOATBEMKAAIOT, YTO NOrNoLeHHble 03kl HAXOAATCA B Npeernax, ycTaHOBNEHHbIX cneLu-
ukaumei. Mpn OTCYTCTBMM AaHHBIX KAPTUPOBaHNS NOrMoLWLEeHHOW A03bl MPOBOAAT Npoueaypy kapTUpoBaHna
nornoweHHon aosbl no 9.3.1 ¢ Lenbio rapaHTUpoBaTh, YTO pacnpeaeneHns nornoweHHon Ao3bl agekBaTHO
XapakTepusoBaHbl. MiaMeHeHUs pacnpefeneHus nornoLeHHON A03bl, Bbli3BaHHbIE 4aCcTUYHOW 3arpyskoMu,
B OTAENbHbIX CyYasiX MOXHO MUHUMU3UPOBATbL, UCMOMb3ysl KOMMEHCUPYIOLNA UMUTATOP, MOMELLEHHbIN B
NOAXOAALLMX MecTax B YaCTUYHO 3aNOSTHEHHOM TEXHOMOrMYECKOM 3arpyske.

10.3 MNoBceaHeBHas NpoU3BOACTBEHHAaA O3MMETPUA

10.3.1 lNoBceaHeBHas OO3NMETPUSA ABMSAETCA YacTbio NpoLecca NPOBEPKU, Liesbio KOTOPOro ABNAeTcA
noaTBepXAeHWe Toro, 4To NpoLiecc obnyvyeHus ABNsAeTCs ynpasnsiemMbiM.
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10.3.2 fosnmMeTpbl, MpUMeHsieMble NMpuy NOBCEeAHEBHON A03UMETpUM, He 0bs3aTenbHO A0MKHbLI 6bITh
TOrO e TUNA, YTO U UCMOMNb3yeMble NMPU KApTUPOBaHUM NOTTOLWEHHOW A03bI.

10.3.3 C nomoLblo COOTBETCTBYHOLUX A03MMETPUYECKUX NpoLeayp, BKIloYaloLWwmx B cebs ctatuctuyec-
Kyto 06paboTKy U A0OKYMEHTUPOBaHUe pe3ynbTaToB, ybexaaloTca B TOM, UTO NPoAyKT noslydaeT Heobxoaumyto
MOrnoLWeHHY0 Ao3y. 3TN Npoleaypbl NpegycMaTpuBaloT NPUMEHeHne BCTPOEHHBbIX CPeAcTB NoBCeHEBHON
003UMeTpun, cnocob NCnonb3oBaHUS KOTOPLIX MPUBEAEH HDKE.

10.3.3.1 Pa3melLeHvne 403MMeTpoB

Habopbl 403MMETPOB pa3meLlaoT BHYTPU UMK Ha NOBEPXHOCTU TEXHOMOTMYECKUX 3arpy3oK B 3apaHee
onpeaeneHHbIX ToYKax MakCuMaribHoM U MUHUManbHon fos (cM. 9.3.1) unn, Kak anbTepHaTuea, B TOUYKax
Habopa pecdepeHcHon o3kl (cM. 9.3.419.3.8.1).

10.3.3.2 YacroTa pasmeweHunsa

Bbi6upaloT AOCTaTOMHOE KOMUYECTBO TEXHOMOTUYECKUX 3arpy3oKk, Ha KOTOpbIX pasmelyaloT Habopbl
0O03UMETPOB TaknM o6pa3oM, Kak 3To ykasaHo B 10.3.3.1, ¢ uenbio ybeanTbes, 4TO NOMMOLLEHHbIE A03bl A4S
BCEro TeXHOMOrMY4ecKoro NPOroHa HaxoaaTcsl B NpeAenax, ykazaHHbix B cneuundunkaumn. [insa kaxaoro TexHo-
norn4eckoro NporoHa Habopbl 403MMETPOB pasMeLLaloT B NepBoi U nocnegHen TeXHONOrMYeckux 3arpyskax
(BHYTPY UM Ha NOBEPXHOCTM), a TaKKe B HEKOTOPbIX BbIOpaHHBLIX MPOMEXKYTOYHBIX TEXHOMOMMYECKUX 3arpyskax
¢ TeMm, UTo6kbl y6eanTbesa, 4To Mo KpalHel Mepe ofiHa TeXHoMoruveckas 3arpyska, cHabxeHHasi Habopom fo3u-
MeTpoB, 06ny4aeTcsa B Te4eHUe BCEro BpeMeHu. Mimetolmecs 4o3nmeTpuyeckue aHHble MoryT OblTb NoMesHbI
npu onpegeneHnMn HeobxoaMMocTn pasMellieHUs Habopa A03UMETPOB B MPOMEXYTOUHBIX TEXHONOMMYECKUX
3arpyskax. B pexxume nakeTHOM 3arpysku (¢ rpynnupoBkoi) Habop A403MMeTPOoB NoMeLLaloT No KpaiHe Mepe Ha
0QHOW TEXHONOMMYECKOR 3arpy3ske AN KaXkaoro Tuna npoaykra.

MpwnmeyaHune— PacnpegeneHne nornoweHHON A03bl B TEXHOMOIMYECKON 3arpy3ke yxe U3BECTHO MO pesyrb-
Taram KapTUpPOBaHUsi 4O3bl, KaK 3TO ONMcaHo B pasaene 9. TeM He MeHee, CNoNb30BaHNe AOCTaTOMHOrO KONUYecTBa cTpa-
Term4ecky OCMbICIIEHHO pa3MeLLeHHbIX HaGOPOR A03VMETPOR MO3BONSAET NOATBEPAUTD, YTO 3HAUEHUS NOIMIOLLLEHHOM A03bl
HaxogsTCs B AOMYycTUMOM auanasoHe. Bornee yactoe pasmelleHne HaGopoB AO3MMETPOB B TEHEHWE TEXHOMOTMUYECKOro
nporoHa morno 6bl NPYBECTM K yMeHbLUEeHUIo 0TEpakoBku NPOAYKTa B Cryyae, eCnv BO3HUKHET kakas-nubo onepaumoHHas
HeonpeaeneHHOCTb Unu ownbka.

10.3.3.3 BnusiHve okpyxaroL X yCroBuia

M3meHeHWe okpyKaroLwmx yCroBuii (HanpuMep, TemnepaTypbl, BAAXKHOCTH), B KOTOPbIX HAXOAUTCA A03M-
MeTp B npoLecce 0bnyveHns, MOXeT NOBUATL Ha ero oTKNuK. MNpu HeobxoaNMMOCTV BBOAAT NONPaBOYHbIN
ko3hbULIMEHT B OTKIIMK AO3UMETPA, YTOOLI yuecTb Ntoboi Takoi acdpekT. Heobxoanmo Takke no3aboTuTbca o
npaBuneHOM obpalleHnn ¢ 4o3nMeTpamu, BKIYas UX XpaHeHue, 4o n nocne obnyyeHus. (Cm. [6] n pyko-
BOACTBa N0 UHAMBUAYabHBIM CUCTEMaM A03UMETPUL).

10.3.3.4 OxnaxaeHHble 1 3aMOPOXKEHHbIE NULLEBBLIE NPOAYKTHI

Ecnv oTKNnK 4031MMeTPOoB, NCMOMb3yeMbIX AN KOHTPOS NOBCEAHEBHOMO TEXHOMOIMYECKOoro npouecca,
3aBMCUT OT TemnepaTypbl, obpallaloT BHUMaHMe Ha onpejeneHve TemnepaTypbl Jo3uMeTpa B npouecce
06 nyveHns oxnaxaeHHbIX 1 3aMOPOXEHHbIX MULLIEBbLIX NPOAYKTOB, @ Takke Npu BHECEHUU COOTBETCTBYIOLNX
TemMnepaTypHbix nonpasok (cMm. 9.3.8). o3MMeTpbI C CUIbHO Bblpa)XeHHOW TEMNEepaTypHO 3aBUCUMOCTbIO He
crnegyeT pasMellatb B Todkax ¢ 6onblMMy TemnepaTtypHbiMu rpagueHTamun. (Cum. [6] n pykosoacTea no
MHAMBMAYaNbHBIM cCUCTEeMaM AO3UMETPUM).

10.3.3.5 O6nyyatenu HenpepbIBHOro NOTOKa

[ns HekoTopbIX TUMOB obNyyaTenen HenpepbLIBHOrC NOToKa (Hanpumep, obnyyaTenei NOToKa XUakoc-
Tel UNu 3epHa) MOXXeT oKasaTbCsl HEBO3MOXHBIM BO BpeMsi MOBCeAHEBHOW TeXHonormyeckon o6 pabotku npo-
AYKTa pasmecTUTb AO3UMETPbI B TOUKAX MUHUMANbHOW U MakcUManbHOW NOrMOLLEeHHbIX 403. B Takux cnyyasx
006aBNAT HECKONLKO A03MMETPOB B MOTOK NPOAYKTa B Havarne, B cepeauHe U OKOJI0 OKOHYaHWUsi TEXHOMOM-
yeckoro nporoHa. Kaxxaas cepus UsMepeHuii NornoLeHHon Ao3bl TpebyeT NpUMMeHEeHUst HECKOITbKUX A03UMET-
POB AN1A rapaHTWUKN TOTO, YTO 3HAYEHUSI MUHUMAaNbHOM U MaKCUMarbHOW NOTMOLEHHbIX 403 onpedeneHbl npu
3agaHHOM JoBepuTensHoM yposHe. MNpu aTol npoueaype TpebyeTtcs, 4Tobbl A03UMETPLI creoBany Yepes
30HY 06yHeHMS MO TOMY e MyTW U C TOW Ke CKOPOCTbIO, YTO M NpoAdyKT. (CMm., Hanpumep [31]).

10.4 PaguayMoHHO-YYBCTBUTENbHbIE UHAUKATOPDI (CM. [43])

Mpu HeKoTOPBLIX NPUMEHEHUAX, XKeras nokasaTb, YTO NPOAYKT MoaBeprca o6MyYeHUIo, UCMoMb3YIoT
paanaLMoHHO-4yBCTBUTENIbHBIE MHAUKATOPLI (MHOrAa MX HAa3bIBaOT UHAUKATOPLI «aa/HeT» ). OAHaKo 3T UHAN-
KaTopbl AAl0T TOMLKO KayecTBeHHYo MHdopmaLmio o hakTe 0bnyyeHus. KpoMe Toro, usmeHeHue LiBeTa paaua-
LIMOHHO-YYBCTBUTENbHbIX MHAUKATOPOB He BCeraa cTaburbHO U NoABEpXKEHOo BIIUSAHMIO, Hanpumep cBeTa Uiu
Tenna. Takum o6pa3oM, OHU He MOTYT HW 3aMEHSITb, HU IONONHSTH I03MMETPUYECKUE NPOLLeAYPbI, ONUCAHHLIE
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B10.3. XoTsa pagnaunoHHO-4yBCTBUTENbHbIE UHOAUKATOPDI yﬂOGHO MACNONb30BaTh B KA4eCTBe cpeacTsa UHBEH-
Tapusaun npoAyKToBbIX 3anacoB, UX He cneayeT UCMNOoNb3oBaTb BMECTO ApYrux oumumManbHbIX cpeacTs
MHBEHTapusaunn NPOOYKTOBbIX 3anacos.

11 CepTtudcbukaumns

11.1 KoMnnekrauus AOKYyMEHTOB

11.1.1 JokymeHTauusa Ha obopyaoBaHue

CocTaBnsiloT nepevyeHb AOKYMEHTOB (MNWU CCLINOK Ha AOKYMEHTHI) NO KanubpoBke W aKchnyaTauun
06opyAoBaHNA U M3MePUTENbHBIX NPUBOPOB, MPUMEHAEMBIX ANA YNPaBAeHUs Ui U3MePEeHUs! NOTNOLLEHHbIX
03, MoNy4YeHHbIX NpoayKkTom (cMm. [6]).

11.1.2 MNMapaMeTpbl TEXHONOrM4YECKOro npoyecca

PerncTtpupytoT napameTpbl TexHonormveckoro npouecca (cM. 10.2), okasbiBaroLume BNMsiHAe Ha Norno-
LeHHyto Ao3y, BMecTe ¢ HeobxoanMbiM 06 beMOM UHDOPMaLNK, CBA3LIBAIOLLEN 3TU NapaMeTpbl C onpeae-
MeHHbIMU NapTUAMN NPOAYKTOB UK TEXHOSIOMNUYECKUMI NPOroHaMM.

11.1.3 JosumeTtpus

PUKCMPYIOT 1 OOKYMEHTUPYIOT BCE AO3UMETPUYECKUE AaHHbIe ANA OLEHKU onepaLMoHHOro kayecTea
(cm. pasgen 8), ANs OLEHKN TEXHOMOTNYECKOro KayecTsa (CM. pasgen 9) u AnAa noBceaHEeBHOro TeXHomnornyec-
koro npouecca (cM. pasgen 10). YkasbiBaoT gaty, BpeMsa, TUN NpoaykTa, AuarpaMMbl TEXHOSOTMYECKON
3arpyskuy 1 nornoLeHHble 4o3bl Anst Bcex 06paboTaHHbIX NPoAYKTOB. 3anucbiBaloT BpeMsi O3MMETPUYECKOTO
aHanunsa, ecnv cTeneHb NocT-pagnaumoHHON CTabunbHOCTU AO3UMETPOB B AaHHBIX YCIIOBUAX UX NPUMEHEHNA
TpebyeT 3aBUCALLMX OT BPEMEHWN KOPPEKTUPOBOK OYHKLMUN OTKNNKA AO03UMETPOB.

11.1.4 HeonpepgeneHHOCTb AO3UMETPUN

[ob6aBnatoT oLeHKN HeonpeAeneHHOCTU N3MepPEHUI NOrMOLWEHHOW A03bl (CM. pa3aen 12) B NpoTokonsl
1 oTYeTbI B yaobHoi hopme.

11.1.5 XXypHan ycTaHOBKU

3anucbiBatoT gaty o6nyveHua npoaykTa, a Takke BpeMs Havana u okoH4aHUsa 06nyveHus. 3anucoisaiot
hamunuio onepartopa, a Takke BCEBO3MOXHble 0cobble ycrnosus paboTbl 0b6nydatensa unu ycTaHOBKM,
koTopble MOrn Gbl MOBMUATL Ha MOMMOLEHHYO A03Y B NPOAYKTE.

11.1.6 UpeHTudukauusa npoaykra

O6ecneynBaloT rapaHTUM TOro, YTO Kaxkaasi napTus Nnpoaykra umeeT uaeHTudukaumio, Kotopas No3so-
nsieT OTNUYMTL ee OT APYrMxX NapTUil B ycTaHOBKe. JTa naeHTudmkaums AofmKHa NpUCYTCTBOBaTbL BO BCEX
OOKYMeHTax Ha JaHHy MapTuio.

11.2 O630p U cepTudukaymsa

11.2.1 Mpexge 4yem OTNYCTUTL NPOAYKT NOTpebuTento, paccMaTpuBaloT pesynbTaThl 403UMETPUU U
3anncaHHble 3Ha4YeHUs napamMeTpoB npoLecca ¢ TeM, YToObl NPOBEPUTbL COOTBETCTBME C TpeboBaHUsIMU
cneundukalmni.

11.2.2 YTBepxaatT 1 cepTUdULMpyoT NOrMOLLEHHYIO 03y NpoayKTa Ans KaXAoro TeXHOIorM4Yeckoro
nporoHa B COOTBETCTBUM C YTBEPXKAEHHOW NporpamMmmoi obecneyeHnst kayecTea yctaHoBku. CepTudunkaumio
OOIKeH NpoBOAUTL MepcoHan, MMeLWniA opuLmansHbIi cTaTyc, kak Toro TpebyeTt nporpamma obecneveHus
KavecTBa.

11.2.3 TNpoBoasAT ayauT BCell AOKYMEHTaLMK C NepUoaUYHOCTbIO, YKazaHHOW B NporpaMme obecneve-
HWS KaYecTBa, C LieNbio rapaHTumM TOro, YTo 3anrcu caenaHbl akkypaTHo U B noniHoM o6beme. Mpu o6HapyxeHun
HegocTaTKoB creayeT y6eanTbesi B TOM, UTO NPUHATHI HE06X0AMMbIE MePbI MO X YCTPaHEHUIO.

11.3 XpaHeHue 3anucen

CospgaloT KapToTeky BCel MHpopMaLMm No KaK4oMy TEXHOMOrMYeckoMy MpPoroHy (Hanpumep, konuu
AOKyMeHTa O npojaxe, cepTudumkatbl ob6nyveHusl, 3anncb AaHHbIX O npouecce obnyveHun
(eMm. 11.1.1—11.1.6)). CoxpaHstoT KapTOTeKy 3a Nepuos BpemMeHW, ykaszaHHblil B nporpaMme obecrneyeHus
kavectBa. KapToTeka AomnxkHa 6biTb AOCTYMHa ANSA UHCNEKUUK, KaK TOro TpebyoT COOTBETCTBYIOLME NpaBu-
TeNbCTBEHHbIE OpraHbl.

12 HeonpeneneHHOCTb U3MepPEHUN

12.1 N3amepeHna nornoLweHHon Ao3bl cneayeT conpoBoXaaTb OLLEeHKON HeonpeaeneHHOCT.
12.2 KoMnoHeHTbl HeonpeAeneHHOCTH criegyeT paccMaTprBaTh Kak NpuHagnexalyme K OgHoM U3 ABYX
KaTeropui.
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12.2.1 Tun A — HeonpeaeneHHoCTb OLeHMUBAT CTAaTUCTUYECKUMU METOAaMU.

12.2.2 Tun B — HeonpeaeneHHOCTb OLiEeHUBAKOT APYITMMIU MeTodaMu.

12.3 Lnpoko ucnonbayoT U Apyrine MeToabl kraccuukalm HeonpeaeneHHOCTH, KOTopble MOTyT ObiTh
nonesaHel 4NA UHGOPMUPOBaHNA © Hell. Hanpumep, TepMrHbI MOrpeLLHOCTb 1 cucTemMaTyeckas owmnbka unn
cnyvaiiHas U cuctemaTudeckas (HecrnydanHast) UCNomnb3yoTCA 418 OnUcaHnsa pasnuyHbIX KaTeropui Heornpe-
OerneHHoCTU.

MpnmevaHusn

1 OTHeceHue HeonpeaeneHHOCTEN K Tuny A unu kK tuny B 0CHOBaHO HA METOA0MOMMN OLEHKN HEoNpeaeNneHHOCTEN,
ony6nukoBaHHOW B 1995 r. MexayHapoaHoln opraHnsauueii no ctaHgaptmsaumm (ISO) B PykoBoACTBE NO BbipaXeHuto
HeonpeaeneHHOCTN B namepenusix [44]. Llenbio npuMeHeHnst 3Toro tmna knaccudukaumm siBrsieTca cTpeMneHne cno-
co6CTBOBaTH MOHMMAaHUIO TOTO, KaK pa3BUBaETCH NOHATUE HEONPeAEeneHHOCTH, U Co3AaHne OCHOBbI ANA MeXAYHapOAHbIX
CpaBHEHWI pe3ynbTaToB N3MEPEHNNA.

2 B [45] paeTcs nepeveHb BO3MOKHbIX UCTOYHVKOB HEONPeaeneHHOCTN B JOSUMETPUN, MPUMEHSIEMOW Ha yCTa-
HOBKax Ansi pagnaunoHHol o6paboTku, 1 npeagnaratnTcs Npoueaypbl OLEHKU 3HaYeHUI pe3ynbTUPYIoLLMX HeonpeaeneH-
HOCTEW Mpu M3MepeHusiX MOrMoLWeHHON 403kl cpedcTBaMu Ao3umeTpuun. B gokymeHTe npusoasitcs U obcyxparTes
OCHOBHbI€ KOHLEeNnUUn namepeHnd, BKnio4asd oueHKY N3MepeHHOro 3HavyeHns BennuinHbl, «kMCTUHHOE» 3Ha4vYeHune, norpeLl-
HOCTb M HeonpepeneHHocTb. O6CyXaaTca COCTaBMNAWMUE HEONPEeAeNeHHOCTU U YKa3biBalOTCA METOAbl OLEHKU UX
3HaveHui. MNpuBogATCs Takke MeToAbl BbIMUCITEHUS] KOMOUHWPOBaHHOW CTaHAAPTHOW HeonpeAeneHHOCTU U OLEeHKM
paclmpeHHoW (CYMMapHON) HeonpeaeneHHOCTH.

12.4 Heobxoaumo, 4Tobbl perynsatuBHble U KoMMepyeckie TpeboBaHMs, OTHOCALLMECS K KOHKPETHbIM
06ny4aeMbIM MPOAYKTaM, y4UTbIBANU MPUeMNeMBbIA YpOBEHb HEONPEeAeNneHHOCTU MPU U3MePEeHNAX NOTNoLLeH-
HOW A03bI.
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