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Mpeancnoeue

1 NMOOTOTOBIEH O6wecTBOM ¢ OrpaHU4eHHON OTBETCTBEHHOCTBIO «Ynpaenswwas koMnaHua Ak-
ueHTp» (OO0 «YK AkueHTp») Ha ocHOoBe COBCTBEHHOrO NMepeBofa Ha PYCCKUN A3bLIK aHIMOA3bIYHOW BEPCUN
cTaH4apTa, yKas3aHHoro B nNyHkTe 4

2 BHECEH TexHu4eckum komuTeToM no ctaHgaptusauuu TK 383 «Ctepunusauna uagenuin MeguuuH-
CKOro HaszHaveHus»

3 YTBEPX/EH W BBEJEH B IENCTBWE Mpukasom denepansHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuUio U MeTponorimn oT 4 ceHTsbpa 2025 r. Ne 988-cT

4 HacTodawmin cTaHgapT ngeHTuydeH mexayHapogHomy ctadgapty MCO 11137-3:2017 «CTepunusauuns
MeOWUMHCKOM npoaykuuun. PagmauuoHHasa crepunmsaums. Yacte 3. PykoBoAcTBO MO MCNONb30BaHWKD O0-
3UMeTpuun npu pa3paboTke, Banuaauum 1 Tekylem koHTtponey» (ISO 11137-3:2017 «Sterilization of health
care products — Radiation — Part 3: Guidance on dosimetric aspects of development, validation and routine
control», IDT).

MexgyHapogHbIi cTaHaapT pazpabotaH TexHudeckum komuTtetom MCO/TK 198 «Ctepunusaums nsge-
NUA MeQULMHCKOTo HasHa4YeHus».

HavmeHOBaHMe HacToAWEro cTaHaapTa M3AMEHEHO OTHOCUTENBHO HAMMEHOBAHUA YKA3AHHOIO MeXay-
HapogHoro ctaHgaprta ansa npuseneHus B cooteetcteue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

[Mpy NpUMEHEHUM HACTOSLLEro cTaH4apTa PEKOMEHOYETCH UCMOMb30BaTh BMECTO CChINOYHBIX MEXOY-
HapoAHbIX CTaHOApPTOB COOTBETCTBYOLME UM HaLMOHalbHbIE CTaHAAPThIl, CBeAEeHUs O KOTOPbLIX NpUBEAEHb! B
JononHuTensHoOM npunoxeHun OA.

[JononHuTenbHble NpUMeYaHus B TEKCTe CTaHOapTa, BblAeNeHHble KYPCUBOM, NpuBefeHbl AN NoscHe-
HWA TEKCTa opurMHana

5 BBAMEH IoCT P MCO 11137-3—2008

MNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHosneHsl 8 cmamse 26 @edepanbHO20 3aKOHAa
om 29 uwoHa 2015 a. Ne 162-®3 «O cmandapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 u3-
MEHEeHUSX K HacmosiwemMy cmaHdapmy nybrnukyemcs 6 exez00HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuieao
e2o0a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHdapmsbi», a oguyuanbHbil MeKkcm usMeHeHul
U ronpasoK — 8 eXeMecAYHoOM UHOPMayUOHHOM yKkaszamene «HayuoHanbHbie cmaHdapmei». B criyvyae
nepecMompa (3aMeHbl) Uu OMMeHbl Hacmosauw,e2o cmaHdapma coomeemcemeyroujee ysedomieHue bydem
onybnukogaHo 8 bnuxaluwem 6bINycke eXeMecsyHo20 UHGOPMaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeememayow,as UHGhopmayus, yeedoMIeHUe U MeKCmbl pa3Mewaimcs makxe 8 UH-
ghopmauuoHHoU cucmeme obuieao nonk30eaHus — Ha oguuuansHoM calime @edepanbHo20 azeHmcemea rno
MexXHUYECKOMY peaynuposaHuro U Memponoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© ISO, 2017
© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HeoTbemMnemoi YacTblo paguaLuoHHON CTepUnMaaumM sIBMAETCH BO3MOXHOCTb M3MepeHUsl 403kl 06-
nydeHus. [loza uamepsieTcs Ha BCex atanax pas3paboTku, Banugaumm 1 TEKYLLEero KOHTpOns npowecca cTepu-
nusaummn. TpebyeTcs npogeMoHCTpUpoBaTh: obecnedynBaeTca N eqUHCTBO M3MEPEeHWUs 403bl N0 HaUMOoHamnb-
HOMY WM MEXOYyHapoLHOMY 3TanoHy, U3BECTHa N HEONPEeAEeneHHOCTL U3MEPEHWs, BINSHWE TEMMNepaTyphl,
BMaXHOCTW U APYTMX NapaMeTPOB OKpYKalolen cpeabl Ha peakuuto fo3umeTpa. MNapameTpbl npolecca onpe-
LensawTcs 1 NPUMEHSTCA HA OCHOBaHUW M3MepeHuid o3bl. B HacTosWeM cTanHgapTe cogepXkuTcs pykoeog-
CTBO MO MCNOMb30BaHNI0 METOLOB U3MEPEHUI 003kl (QO3UMETPUM) HA BCEX CTAAWAX Npouecca pagualnoHHON
CTepUnu3aLuu.

TpeboBaHua K NpoBedeHnio o3umeTpun npueaeHsl B MCO 11137-1, UCO 11137-2 u ISO/TS 13004.
HacTtosawmi ctaHgapT COAepKUT PyKOBOACTBO MO 3TUM TpeboBaHusaM. [MNprBedeHHOe PYKOBOACTBO HE ABMSs-
eTcsi obs13aTeNbHBIM M HE MOXeT OblTb MCMNOMNB30BaHO B KA4YECTBE MHCTPYKUWMM ANS ayAUTOPOB; OHO COOEPKUT
NMOACHEHUS 1 METOOMKN, NPUeMnemMble Ansi NOATBEepPXOeHWUA COOTBETCTBUA TpeboBaHusaM. Bo3aMoXHO npume-
HEHWE W OpYruX METOOMK, MOMUMO YKa3aHHLIX B PYKOBOACTBE, ecrnv oHW 3dhekTMBHO NOATBEPXKOA0T COOT-
BeTcTBue Tpeboanmam MCO 11137-1, MCO 11137-2 n ISO/TS 13004.

v
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rOCT P UCO 11137-3—2025

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

CTepunusauma MegULUHCKOW NpogyKuMm
PAOVWALMNOHHAA CTEPUNMTN3ALNA
YHacTte 3

PYKOBO,D,CTBO no UCNonb30BaHWO JO3UMMETPUKU NMPU paapaﬁon(e,
Banngaumunm U TeKylwem KOHTpoOne npouecca ctepunuiaymim MeguUMHCKUX u3genun

Sterilization of health care products. Radiation. Part 3. Guidance on dosimetric aspects of development,
validation and routine control of a sterilization process for medical devices

Data BeepeHus — 2026—04—01
C NpaBOM JOCPOYHOIO NPUMeHeHUA

1 ObnacTb npumeHeHus

HacTtosawmi ctaHgapT COQepKMT PyKOBOASALNE yKasaHus no peanusauun tpeboeanmin MCO 11137-1,
MCO 11137-2 n ISO/TS 13004, oTHOCALWLMXCA K AO3MMETPUM, a TAKXKE ONMCAHWE NpoLeaypbl ee NpoBedeHns
npw paspaboTke, Banuaauum u TEKYLLEM KOHTPOMe npolecca pagvalMOHHOW CTepunmnaaumn.

2 HopmMmaTuBHbIE CCbINKK

B HacTosWwem cTaHgapTe MCNONb30BaHbl HOPMATUBHLIE CChIMKKM Ha cnefylollne cTaHoapTsl [Ans gatu-
POBaHHbLIX CChINOK NPUMEHSKOT TONbLKO YKAa3aHHOE U30aHWe CChINOYHOro cTaH4apTta, AN He4aTMPOBaHHbBIX —
nocrniegHee (BKO4Yas BCe M3MEHeHUs)|:

ISO 11137-1, Sterilization of health care products — Radiation — Part 1: Requirements for development,
validation and routine control of a sterilization process for medical devices (CTepunusauns meguUMHCKON
npogykuun. Pagnayma. Yacte 1. TpeboBanusa k paspaboTke, Banvaauuu 1M TeKkyllemMy KOHTPOMK npouecca
cTepunuzaunmn MeguLMHCKUX U3Oenuin)

ISO 11137-2, Sterilization of health care products — Radiation — Part 2: Establishing the sterilization
dose (Ctepunmsaumnsa MeauuMHCKon npogykumn. Pagrnaumna. YacTe 2. YCTaHOBMEHNe CTEPMIIM3YIoLLen 403bI)

ISO/TS 13004, Sterilization of health care products — Radiation — Substantiation of a selected
sterilization dose: Method VDmaxSD (CTepunusauuns MeguMuMHCKUX nsgenuin. ManyvyeHne. ObocHoBaHue Bbl-
HpaHHon fo3bl Anga ctepunusauun. Metoa VD, SD)

ISO 13485, Medical devices — Quality management systems — Requirements for regulatory purposes
(N3penua meonumnHckne. CUCTeMbl MeHEIKMEHTa kadecTBa. TpeboBaHusA Ans uenen perynupoBaHns)

3 TepmuHbI, onpegeneHns u obo3HavyeHusA

B nacToswem cTaHgapTe npumeHeHbl TepMuHbl Mo MCO 11137-1 m MCO 11137-2, a Tarkke cnegyoLwme
TEPMMWHBI C COOTBETCTBYOL MMM onpeaeneHusiMu. TepmuHonormdeckne Basel gaHHeix MCO n M3K gocTynHbl
no cnegywLwmM MHTepHeT-agpecam:

- nnatdgopma oHnanH-npocmoTpa MCO no agpecy: http://www.iso.org/obp;

- Onektponegua M3K no agpecy: http://www.electropedia.org/.

MapaHune ochbuumnansHoe

GostExpert.ru
https://GostExpert.ru/gost/gost-11137-3-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70396
https://gostexpert.ru/gost/gost-11137-3-2025?utm_source=pdf&utm_medium=70396&utm_term=page

FOCT P NCO 11137-3—2025

3.1 O6bwmne

3.1.1 nornoweHHana go3a (go3a) (absorbed dose, dose): KonnyecTBo aHepruv MOHU3MPYIOLLEro M3ny-
YeHus, NepedaHHoro eaMHNLEe Macchl onpegeneHHoro Matepvana.
[MCO 11137-1:2006, 3.1, n3MeHeH]

MpumeyaHme — B HacToAweM cTaHgapTe TEPMUH «003a» NMPUMEHAETCA AnsA 0603HAYEHUA «MOMMOLWEeHHON
N03bi».

3.1.2 cymmapHasn ctaHAapTHaa HeonpeAeneHHOCTb U3MepeHun (combined standard measurement
uncertainty): CmaHdapm#+as HeonpedeneHHocmb uaMepeHul (3.1.13), nony4yeHHas U3 OTAENBHBLIX CTAHAAPT-
HbIX HeonpeaeneHHOCTeNn U3MEPEHNS, CBAA3AHHbLIX C BXOAHLIMU BENUYUHAMKW B MOAENU N3MEPEHUS.

[VIM 2012, 2.31]

3.1.3 koadcdumuneHT oxBaTta (coverage factor): Yncno Gonblie eguHKULBI, UCNOMNBL3YEMOE B Ka4YecTBe
MHOXMWTENA ANA cyMMapHol cmaHdapmHou HeonpedeneHHocmu namepeHnus (3.1.2) npn onpegeneHun pac-
wupeHHou HeornpedeneHHocmu usmMepeHus (3.1.7).

MpumevyaHue — KoadhdpuumeHT oxeata 0bbI4HO 0603HAYaeTcs cUMBONOM «k» (CM. PyKOBOACTBO NO Bblpaxe-
HWIO HEOMpPEAENeHHOCTM namepernii: 1995, 2.3.6).

3.1.4 npamoe uzmepeHue fo3sbl (direct dose measurement): MamepeHune ¢ NnomMoLb A03MMeTpa M0-
enoujeHHol 0o3bi (3.1.1) B UHTepecytoLLlemM MecTe.

I punMmevyaHne — Hanpmmep, npamoe naMmepeHue MWHUMAaIbLHOW 003kl npoBogAT € NOMOLWBK O03MMETPA B
MecTe MMHUMAarbHOW 403kl B KOHTEMHEPE ANA 0bnyyYeHus.

3.1.5 koadpcpuumeHT HepaBHOMepHOCTHU A03bI (dose uniformity ratio): OTHoLWwEeHWe MakcuMansHou no-
arnoujeHHol 003kl K MMHUManNbLHON noanoweHHoU do3e (3.1.1) BHYTpW KOHTeNHepa Anst obnyJyeHus.

3.1.6 po3umeTpuyeckana cuctema (dosimetry system): BaavMmocBa3aHHbIe aneMeHThl, UCNoNb3yemMbie
ANg onpefeneHns rnoznouieHHol 0o3el (3.1.1), B ToM yncrne go3mmeTpbl, Npubopskl, a Takke OTHOCSALWMECH K
AaHHOW 0bracTy aTanoHbl U MeTOAMKU UX NPUMEHEHWS.

[ISO/TS 11139:2006, 2.15]

3.1.7 pacwupeHHasi HeonpegeneHHoOCTL uaMepeHur (expanded measurement uncertainty): Nponz-
BefoeHue cymmapHol cmaHdapmHou HeonpedeneHHocmu (3.1.2) n koaddurumMeHTa oxBarta, 3Ha4yeHne KOoTo-
poro Bornee equHULbI.

Mpumevanune 1 — KoaddmumeHT 3aBUCUT OT BMOA pacnpedeneHus BEPOATHOCTEN BbIXOAHOW BEMWUYUHEI B
MoZenu n3aMepeHvin 1 BoibpaHHOW BEpPOATHOCTK OXBaTa.

MpumeyvyaHue 2— TepMUH «koaPDULUMEHT» B JAHHOM onpeaeneHu oTHOCUTCS K KO3huLMEeHTY oxBaTa.

3.1.8 kocBeHHoe u3MepeHue Ao3bl (indirect dose measurement): MiamepeHue noamnoweHHoU 00361
(3.1.1) B ynaneHHOM OT M3MepsKLWero 4o3uMeTpa MecTe, 3Ha4yeHWe KOTOpPOW paccyuTaHo € NpUMEHEHUEM
KO3 PULMEHTOB.

M punmMmedyaHne — Hanpmmep, €CN1 HEBO3MOXHO NPOBECTN M3MepeHne MWHUMaNLHOR 003kl B KOHTEVIHepe ansa
06nyqum|, TO MOXHO NpoBecTy UamMmepeHme Jo3MMETPOM B yaaneHHOM MecTe U NPUMeHUTb K 3TOMY U3MEePEHUIo KOSCb-
CbIALWIeHTbI ana pac4yeta MWUHWUManbHOW 003bl.

3.1.9 gpnuHa ckaHupoBaHus (scan length): Paamep 30HbI 0Bny4yeHns, nepneHanKynapHOW LWMPUHE cKa-
HUPOBaHWSA 1N HAMPAaBMEHMWI0 3MEKTPOHHOIO Ny4ka Ha 3a4aHHOM PacCTOAHWM OT OKHa YCKOpUTens.

MpumeyvyaHue — B craHpaptax ISO/ASTM TepMUH «AnMHa ny4da» WUCMOMb3YIOT B TOM e 3Ha4YeHWW, 4To U
«ONVHa CKaHWPOBaHWS» B HacTosAWweM cTaHgapte. B gaHHOM cryvae TepMMH «4NMHAa CKaHMPOBAHWA» WCMOMb3YIOT AnA
COOTBETCTBMS TEPMUHOMOrK, ucnonedyemon B MCO 11137-1.

3.1.10 wupunHa ckaHMpoBaHuA (scan width): Paamep 30oHbI 06ny4eHWsi B HanpaBneHWn cKaHWpOBaHWS
nyyka, NnepneHguKynsapHOn ONMHE MyYka U HanpaBneHU 3NeKTPOHHOro My4Yka Ha 3aaHHOM pPacCTOSAHWM OT
OKHa yCcKopuTens.

MpumevaHue — B crangaptax ISO/ASTM TepMUH «LUMpUHA Ny4a» UCMOMNb3YIOT B TOM e 3Ha4YeHMM, YTO U
«WMpKYHAa CKaHWPOBaHWA» B HACTOSLLEM CTaHAapTe.

3.1.11 nmuTupytlowee nsgenue (simulated product): Nsgenve M3 matepuana, nornouiawwas u pac-
ceMBaKLlasa cnocobHOCTE KOTOpPOro 6rnn3ka K aHanorMyHbiM CBOMCTBaAM 0bnydyaemoro wagenusl, matepuana
MNK BELLecTBa.

2
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n punMeyaHune 1— MMMTMDyIOLLI,ee n3genuve MCnonb3yrT B Ka4eCTBE 3aMeHbl pearnbHOro nagennda, Mmartepuana
unu eewectea. Korga WMUTUPYLoLlee n3genne NpuMeHsaroT B 0BbIYHBIX NPON3BOACTBEHHbLIX MPOroHax, ero MHorga HasblBa-
0T «KOMNEHCUPYHOLWWUM UMUTATOPOM». an KapTupoBaHWK MOrnoLWeHHOM O03kI WMUTUPYLOLLIEE U3aene UHOrOa Ha3blBakoT
((d)aHTOMHbIM MaTtepuanoms.

n punMedyaHune 2 — B HacTosLeM CTaHdapTe TepMWH «KapTUpoBaHWe 003bl» UCMOMNb3YHOT B 3HAYeHWW «KapTu-
poBaHue NOrMOLWEHHON J03bI».

3.1.12 npocTpaHcTBeHHOe pa3peweHue (spatial resolution): PaspelueHre B OBYX U3MEPEHUSIX.
MpumeyaHne — CnocobHOCTE OBHApYKMBaTb M3MEHEHWE 003kl B ABYX U3MEPEHUSIX.

3.1.13 ctangapTHasa HeonpegeneHHoCcTb (M3MmepeHuni) (standard measurement uncertainty): Heonpe-
AEeneHHOCTb U3MEPEHWUI, BblpaXKeHHasa B BUAE CTaHAAPTHOrO OTKIOHEHUS.

[VIM 2012, 2.30, nameHeH]

3.1.14 6romxeT HeonpeAeneHHocTH (uncertainty budget): OTyeT o HecnpedeneHHOCTU U3MEPEHUIA, O
KOMMOHEHTax 3TON HeonpeAeneHHoCTH, UX BbIYUMCIEHUM MU CYMMUPOBAHUN.

MpumeyaHune — brooKeT HeonpeoeneHHOCTU MOXKET BKNHYaTb MOOents W3MEepeHWr, OLEHKM U Heonpeae-
NEHHOCTU M3MEPEHUIA, CBA3AHHLIE C BEMUYMHAMM, BXOOALUMMM B MOAENL UZMEPEHWIA, KOBapWaUWK, BUALI NPUMEHSEMbIX
dYHKUWMIA NNOTHOCTM BEPOSATHOCTEN, YUCNO cTeneHel cBobodbl, TUN OUEHWBAHUSA HeonpedeneHHoCTH U KoadpduuneHT
oxBaTa.

[VIM 2012, 2.33]

3.2 O6o3Ha4yeHnnA

0OB6o3HaveHns 3HaveHue

[ To— MakcumaneHo gonyctuMmas fosa, onpegensemas B cootsetcTeun ¢ MCO 11137-
1:2006, 8.1

Dgier Crepunusylowana gosa, onpegenaemas B cootBetcTBuu ¢ MCO 11137-1:2006, 8.2

B MpamMoe namepeHue MakcuManbHo 403kl B 3a4aHHOM KOHTeWHepe ang obnyyeHua

D MpsiMoe uamepeHne MMHUMAanNbLHOW [03bl B 3a4aHHOM KOHTeWHepe Ans obry4eHus

B MpAMoe namepeHne 003kl B TOMKE TEKYLLIEro KOHTpOrs

Rinaximin OTHoLeHe MaKCMMansbHOW A03bl K MUHUManbHOW do3e (D,,,./Dyin), onpedense-
MOE MYTEM KapTMPOBaHWS O03bl

Rinaximon OTHoLlEeHMe MaKCcMMarbHOW 003kl M 403kl B TOUKE Tekylero KOHTPons (D, ../Dmon):
onpenensemoe nyTeM KapTUpOBaHWs 403kl

R in/mon OTHOLWeHWe MUHUMATBLHON 403kl M A03bl B TOYKE Tekyllero kontpona (D, /D ),
onpenensemoe nyTeM KapTUpoBaHUS 403kl

D__ster=p R [o3a B TOYKe TEKYLLero KOHTPONsA, COOTBETCTBYIOLLIAA 3a0aHHOM CTepunnayoLen

mon ster’ *min/mon Yy p ! Y P Yy
nose
max,acc — o "

Don Drax ace/ Fmaximon | Hl032 B TOUKE TEeKYLLero KOHTPOs, COOTBETCTBYIOLLAs 33AaHHON MaKCIMansHO A0
nycTMMON Jo3e

Dtargm"’Wer LleneBasa pacyeTHasa Oo3a B TOYKE TEKYLUEro KOHTPOMs, MCMNonb3yeMoW Ans ycTa-
HOBNEHWA NapamMeTpoB npouecca, koTopas obecneynBaeT ¢ 3a4aHHOW BEPOATHO-
CTbto, 4t D4 COBMIOOAeTCA UK NPEBLILIASTCA BO BpeMs Tekyllen obpaboTku

Dtargetijper LleneBas pacuyeTHas [03a B TOYKE TEKYLLErO KOHTPOINS, UCMONb3yeMon ansa ycra-
HOBIIEHWA NapamMeTpoB MpoLecca, KOTopas rapaHTUpyeT ¢ 3afaHHOW BEepOATHO-
CTbIO, YTO D5y 400 HE BYOET NpeBbIlaThca BO BpeMs Tekyllei obpaboTkm

GostExpert.ru
https://GostExpert.ru/gost/gost-11137-3-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70396
https://gostexpert.ru/gost/gost-11137-3-2025?utm_source=pdf&utm_medium=70396&utm_term=page

FOCT P NCO 11137-3—2025

4 NamepeHue [o3bl

4.1 O6wKMe nonoxeHUn

4.1.1 MNpamoe n KOCBEHHOE U3MeEPEHUA J03

TepMUH «M3MepeHVe O03bl» MCMONb3YOT B HACTOSALWEM CTaHAapTe Kak oblwmi TepMuH ang obosHave-
HWA oNpeaerneHus NormoLeHHoN Ao3bl. OH MOXET OTHOCUTLCSH KakK K MPAMOMY M3MEPEHUI0 403bl J03UMETPOM
B HeobX0OMMOM MecTe, Tak U K KOCBEHHOMY M3MEepEeHW0 003bl B MecTe, yaaneHHOM OT MecTa U3MepeHus,
nyTemM npumMeHeHusa ko3 gpuumeHToB. KoahUUNEHTBI, CBA3aHHbIE C KOCBEHHbIM M3MEpPEeHUeM 403bl, 0ObIY-
HO onpedensiloT B xoAe Keanudukaumu dyHKuMoHpoBaHua (operational qualification OQ) u kBanudukaumm
akcnnyaTaumm (performance qualification PQ) n oTpaxalwT cOOTHOLWEHWST 403 B Pa3fuyYHbIX MecTax ans gaH-
Horo npouecca obnyveHusa. Ecnu gna pesynstatoB M3mMepeHWi 003, Ha OCHOBaHWW KOTOPbIX YCTaHOBMEHHI
KO3 PULMEHTBI U CBA3AHHbLIE C HUMW HEOMNPEAENeHHOCTU, MOXET OblTb YCTaHOBMEHAa NPOCMEXMBAEMOCThb, TO
KOCBEHHOE M3MEPEHWE TaKkKe CHMUTAIT NPOCneXnBaeMbiM MU COOTBETCTBYOW MM TpeboBaHusam MCO 11137-1 B
OTHOLUEHWU NMPOCAEXMBaeMOCTH U3MEPEHUA N HeonpeaerneHHOCTH.

MMpumevyaHue — TepmuH «ammecmayus» no FOCT MCO 11137-1 akeueaneHmeH mepMUHY «Kearnuguka-
yusa», ucrionb3yemMoMy 8 HacmosweMm cmaxHOapme. TepmuH «ammecmayusa» bydem ucnpasneH fnpu nepecMompe
FOCT NCO 11137-1.

4.1.2 JlosumeTpu4yeckKkana cuctema

NCO 10012 unun CO 13485 (cm. Tarke MCO 11137-1) cogepxat TpeboBaHUs KO BCEM acrnektam
ucnonb3yemMon(bix) 0O3MMeTpuYeckon(mMx) cuctemsl (cuctem). [loaumeTpudeckas(ue) cuctema(bl) B COOTBET-
cteumn ¢ MCO 10012 pgomxkHa(bl) BbITE BKAOUYeHa(bl) B opuLnansHy CUCTEMY yNpaBneHusi U3MepeHusamu,
KOTOpasl ycTaHaBnueaeT AOCTOBEPHbIE METOOUKM AN AOCTUXKEHUSA METPONOrMYECKOro NOATBEPKAEHUS U He-
MpPepbLIBHOIO KOHTPONSA NPoLeccoB UaMepeHuns. [oMUMO 3TOro, BaXKHbIM aCNeKTOM SBMsieTCs KOMNETEHTHOCTb
1 NOAroTOBKA NepcoHana, y4acTBYHOLLEro Kak B kannbpoBKe W sKkcnnyataunm 403MMeTpUYeckon(nx) cuctemsl
(cucTem), Tak U B BbIMONHEHUW U aHanW3e W3MepeHuin Ao3bl. TakMe OeWCTBUSA, Kak BbiGOp MECTONONOXEHNS
AO3UMETPOB A9 KAPTUPOBaHWUS J03bl M aHANW3 NONyYeHHbIX AaHHbIX, TPEOYIOT cneumanbHbIX HABbIKOB U MoA-
rOTOBKM.

MpumedvyaHune — lpumepsl 0bwmx TpeboBaHWiA K OO3MMETPUN NPKW pagnauuoHHon obpaboTke NpuBeneHbl B
[19], a panbHeiwee pyKOBOLACTBO MO KApTUpOBaHWUIO 403kl CM. B [18].

I3amepeHns NornoLeHHor 403kl NPy paguauMoHHOR CTepUnu3aum MeQULUMHCKUX M34ennuii nepecHnThl-
BaKT B BUAE NOrMoLeHHON 403kl B BOAE, NO3TOMY A03MMETPUYECKNE CUCTEMbI LOMKHbI ObITh 0TKannbpoBaH.I
OTHOCWUTENbLHO NOMOLLEHHOW A03bl B BOAE.

4.1.3 OnTuManbHas oueHKa 403bl

Mocne 3aBeplueHns KannbpoBKKM CUCTEMbI AO3MMETPUMN U YCTAHOBMNEHWA MPOCIEXKMBAEMOCTU N3Mepe-
HWUIA (CM. 4.2.3) pe3ynbTaT KayKaoro M3aMepeHus 403bl, MPAMOTr0O U KOCBEHHOTO, CHMTAKT ONTMManbHOW OLEHKON
003bl.

3HavyeHns1, Nony4YeHHbIe B pe3ynsraTe U3MepeHUn 403bl, HE OOIKHbLI KOPPEKTUPOBATLCH NyTeM NpuMe-
HEHWA COOTBETCTBYHLLEN HEONPEAENEHHOCTH U3MEPEHUN.

4.2 BoiGop [o3MMeTpUYECKOW cUCTeMbI U ee KanubpoBkKa

4.2.1 O6WwMe nonoxeHus

JoaumeTpuyeckme cUcTeEMbI, UCMOMb3yeMble Npu paspaboTke, BANMAaLMM W TEKYLLEM KOHTpone npo-
Lecca paavauvoHHOM CTepUnM3an i, OOMmKHbl obecneymBaTtb TOYHbIE M NPELU3NOHHbIE U3MEPEHUS BO BCEM
NHTEpecylLWweM AManasoHe 403 U YCHOBUSAX UCTIONb30BAHNS.

4.2.2 Bblbop A03NMETPUYECKNX CUCTEM

4.2.2.1 lMNpsimble n3MepeHUs 4o3bl Heobxogumbl Npu paspaboTke, Banugaumm 1 TeKylleM KOHTpone pa-
OVALWOHHOW CTepunusauny u s BbINOMHeHUs 3Tux paboT moryT noTpeboBaTbcs pa3Hble JO3MMETPUYECKNE
cucTemMbl. Hanpumep, npu onpegeneHny 4o3bl AUManasoH o3, Tpebyowmnxes 4ns npoBeaeHnst NPoBepKu Um
BbINOMHEHWSA 3KCNEPUMEHTOB C BO3PACTaHUEM [03bl, MOXET BbIXOAWTL 3a Npedenbl pekoMeHayeMoro (Kanu-
BpoBaHHoro) pabo4ero guanasoHa 403MMETPUHECKON CUCTEMbI, UCMONb3YyEeMON ANA N3MEPEHUS CTepPUNn3yHo-
e go3bl npu Tekylen obpaboTke. MNpu Takmx o6CTOATENBCTBAX HEOOXOAUMO NMPUMEHATE APYIYI0 CUCTEMY.

4.2.2.2 PykoBOACTBO Mo BoIOOPY NOAX0OOAWMX JO3UMETPUYECKMX CUCTEM, MCNOMb3YHLLMXCH B pagvaLu-
OHHOW cTepunu3auuun, cMm. B ISO/ASTM 52628 [19]. CeolicTBa OTAEMNbHbLIX A03UMETPUYECKUX CUCTEM W MPO-
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Leaypbl X NpMMeHeHWs npveedeHsbl B [28]. Mpoueaypbl UX MCNONL30BAHWA NMPYMBEAEHbl B COOTBETCTBYHOLLNX
ISO/ASTM (cm. [5], [7] no [11], [13] u [15]).

4.2.3 KannbpoBKka O3UMeTPUYECKON CUCTEMbI

4.2.3.1 Kannbpoeka 0O3UMETPUYECKUX CUCTEM ONA paavauMOHHOW CTepUNU3aunn ABNAETCA BaXHbIM
aTanomM. Ha peaynstat GonbLUMHCTBA CUCTEM BINUSIKOT YCNOBUSE OBNyYeHUss U M3MepeHUsa (Hanpumep, Tem-
nepaTypa, BNa)HOCTb, MOLHOCTb A03bl U MHTEPBAN BPEMEHW MeXay npekpalieHMem obnyYeHus u usme-
peHuem). Kpome Toro, 8T BO34eNCTBMA YacTo B3aMMOCBA3aHbl M MOTYT MEHATLCA AMs OO3MMETPOB PasHbiX
napTuin; anst 6onee nogpobHoi nHpopmaumm cm. ICRU 80 [28] n ISO/ASTM 52701 [20]. Moatomy kanubpos-
Ka [OMKHa MPOBOAMTLCA B YCMOBUAX, MAaKCUManbHO NpUBNUKEHHBIX K peanbHbIM YCIOBUAM 3KCMMyaTaunun.
OT0 03HauvaeT, YTo kKannbpoBka HeobXo4MMa ANA Kax 4ol paguaLnuOHHOW YCTAaHOBKW, pe3ynsraT KanubpoBKu,
npegocTaBnseMbld NpoM3BoauTeENemM o3vMmeTpa 6e3 OoONONHUTENbHOW 3KCNepuMMeHTanbHOMW NPOBEPKM ero
OENCTBUTENBHOCTM, HE MOXET ObiTb Mcnonk3oBaH. OgHako kanubpoBo4YHas KpuBasi NPOM3BOAUTENS MOXKET
cofepXaTb NonesHy nHpopmMaumio o6 oxKugaeMom OTKNNKE Jo3uMeTpudeckon cuctemel. Kannbpoeka fo3n-
METPUHECKON cucTeMbI O0MKHa ObITe NpoBefeHa Ha obnyyartene, ¢ KOTopbiM OHa By4eT aKcnnyaTMpoBaThCs.

4.2.3.2 ina obecneyeHnsa eQUHCTBA U3MEPEHWIA NO HALMOHANBHOMY WNKW MEeXAYyHapooHOMY 3TanoHy
HeobXxoOMMO NpuBNeYb NPU3HAHHLIA HAUWOHAMNLHLIA METPONMOTMYECKUIA UHCTUTYT, NpU3HaHHbIN MexayHa-
poaHbiMm KomuTtetom mep u Becos (CIPM), unu gpyroi kanubposo4vHon nabopaTopuen, akkpeaUTOBaHHON B
cootBetcTBUKM ¢ MCO/M3IK 17025. KanvbpoBoYHbI cepTUdMKAT, BbiAaHHbLIA Nnabopatopuen, He UMeroLlen
oMUNanbHOro NPU3HaAHKS UKW akkpeanTauWMm, MOXeT SIBNATLCS HeQOCTaTOYHbBIM JOKa3aTeNbCTBOM €ANHCTBA
M3MEPEHWIA MO HaLKMOHANBHOMY UMW MEXAYHapoAHOMY 3TanoHy, 4To NoTpebyeT 4ONONHUTENbHOMO AOKYMEH-
TanebHoro noareepxaoeHus. (cMm. ISO/ASTM 51261).

4.2.3.3 Bo3aMOXHOCTb OCYLLECTBNATE TOMHbIE U3MEPEHUS [03bl 32aBUCUT OT KanubpoBKM U COrMacoBaH-
HOCTW paboTbl Bcell 4O3MMETPUYECKON CUCTEMbI. JTO 03HA4aeT, UTo Bce obopyaoBaHWe, CBA3aHHOE C Mpo-
Leaypon U3MepeHUsi, a HE TOMNbKO A03MMETPbI, KOHTPOINMPYETCH WU NOABEpraeTcs NPOBepKe TEXHUYECKUX Xa-
paKkTepUCTUK.

4.2.3.4 BaxHo, 4Tobbl 4OCTOBEPHOCTL pe3ynsLTaToB KanubpoBKkK nogaepXusanach B TeHEHWe BCEro ne-
puoga Ux Mcnonb3oBaHusa. [ns 31oro MoxeT noHagobuTbCs NpoBedeHWe NPoBepKM KanubpoBKU C MCMONb-
30BaHWEM 3TanoHHOW Ao3umMeTpuyveckon cuctembl (cMm. ISO/ASTM 52628) uepez perynsipHble UHTepBanbl
BPEMEHMU, a TaKXKe Mpu 3HAYUTENLHOM U3MEHEHUKM YCIOBUA 0BNyYeHns, Hanpumep, nocne 3aMmeHbl UCTOYHK-
ka. Ce3oHHble konebaHusa TeMmnepaTypbl U BMaXKHOCTU MOTYT NMOTEHUMANBHO BMATE HA peakuui 0o3UMeTpa.
HeobxoaMmo NpoBOAUTL MEPUOLUHECKYH OUEHKY A8 KOMMYEeCTBEHHOrO onpeneneHns 3TUX U3MEHEHUHA 1 UX
BMMAHWS, €CNK TAaKOBOE MMEETCSH, Ha peakuuio A03MMeTpa W, Npyu HeobXoAMMOCTH, MPOBOAWTL NMPOBEPKY Ka-
NUBpPOBKN.

4.2.3.5 Kak M3BeCTHO, HA peakUuW HEeKOTOPLIX TUMOB AO3UMETPOB BMUAET Mepuoi BpPeMeHU Mexay
OKOH4YaHnemM obnydeHus 1 NnpoeegeHnem uaMmepeHns. Macwrab atoro agpdekTa MOXeT 3aBUCETL OT YCIOBUNA
XpaHeHWs1 B TedeHue 3Toro nepuoga, NoaToMy cregyet cobniogaTe pekoMeHgauMM Npou3BoguTens no xpa-
HeHWI0, B 0CODEHHOCTK, YTO KacaeTcsl TemnepaTypbl, BMaXKHOCTU U BO34eWCTBUS cBeTa. BnusHwe ycnosui
XpaHeHWs criedyeT yuuTbiBaTh NpW onpefeneHnn 4onycTUMOro MHTepBana BpeMeHu Mexay npekpalieHuem
obnyyeHuna 1 hukcaymen NoKkaszaHn JO3MMETPOB, a Takxke Npu MHTepnpeTaLMy pe3ynsTaTtoB uaMmepeHui. [ins
nony4eHusi 4ONONHUTENBHOW UHbopmau Ky 0 bakTopax, KoTopble MOryT BAUSITL Ha pe3ynksTaTt U3MepeHus fo-
3umetpa, cm. ISO/ASTM 52701.

4.2.3.6 [etancHble npoueaypbl kanubpoBkn npuBegeHsl B ISO/ASTM 51261. MHdopmauuio ob onpe-
OEeneHUn 1 BbiPaXXeHWU HeornpeneneHHOCTU 3MepeHnsa MoXHo HanTiu B ISO/ASTM 51707. JononHuTensHoe
pykoBoOcTBO npusegeHo B [30].

CornacHo ISO/ASTM 51261, oueHka HeonpeOeneHHOCTU AOMKHA YYUTBIBATE Pa3nuunsa Mexny Kanu-
BpoBkon 1 Tekywen obpaboTkon, HanpuMep, pasnuuns BO BNUSKOLWLMX hakTopax, Takux Kak Temneparypa
obnyyeHna M MOLLHOCTE MOrMOLLEeHHON A03bl, UMW Pas3nuMyYusd B METOAE U3MEpPEHWUs, Hanpumep, UCNonb-
30BaHWe CpefHero 3HavyeHusi TOMWMHbLI J03MMeTpa MNu OOHOBOMO MOMMOLLEHUS BMECTO WHOWBUAYaNbHOro
3Ha4YeHus.

4.3 HeonpegeneHHOCTb N3MEPEHWA A03bl

4.3.1 O6LwWmMe nonoxeHUs

CornacHo TpeboeaHuam MCO 11137-1 namepeHus 003bl AOMKHbLI ObiTh BbINONHEHLI C 00ecneYeHnem
€0MHCTBA M3MEepeHWA MO HALWOHANbLHOMY WIM MEXOYHapo4HOMY 3TanoHy, U UX YPOBEHb HeonpeeneHHo-
CTW pomkeH GbiTe M3BecTeH. CnepgoBaTenbHO, OOMKHLI ObiTh ONpefeneHbl BCe CYLLEeCTBEHHbIE MCTOYHUKM

5
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HeonpeaeneHHOCTU U3MEPEHUIA KN OLEHEHbl UX BennduHbl. OgHako, B 3aBMCUMOCTM OT MEeToAa, BbiOpaHHOoro
AN KONMMYECTBEHHOW OLIEHKW HeonpeaeneHHOCTU U3MEPEHNA, MOXET MOSBUTbLCH BO3MOXHOCTb ONpeaennThb
BEMUYMHBI KOMOUHALUA KOMMOHEHTOB HEONPEAENEHHOCTH, @ HE NMPOBOAUTL KONMMYECTBEHHYHO OLEHKY KaXOoro
KOMMOHEHTa Mo OTAENBHOCTH.

Bce namepeHus, npsimble W HENPsIMble, AOMKHLI UMETh OLIEHKY HeonpeaeneHHOCTHU, KOTopas yKasbiBaeT
Ha cTeneHb 3HaHWin B 06nacTu npoBegeHns namepeHui (T.e. kKa4ecTBo nameperuin). Korga nsmepsertcs Takasn
BEMWYKMHA, KaK MOrnoLuleHHas 003a, pe3ynsTaT 3aBUCKMT OT MHOXECTBa hakToOpOoB, TAKUX Kak O3UMeTpu4eckas
cucTema, KBanudukaumus onepaTopa Unu ycrioBus, B KOTOPbIX NMPOBOAAT U3MepeHus. [axe ecnu namepeHus
BbIMOMHAKT HECKOMNBKO pa3 Ha OOHOM U TOM Xe A03VMMeTpe, To ByaeT HabnoaaTees pasHuLa Mexay pesynb-
Tatamu M3MepeHui, xapakTepHasa oans 4o3MMeTPUYeCcKOn CUCTEMBI.

4.3.2 PyKoBOACTBO NO BhbipaXeHWU0 HeonpeaeneHHOCTN UaMmepeHui (GUM)

4.3.2.1 B KOHTEKCTe HeonpedeneHHOCTU M3MepPeHMA HACTOALLMIA cTaHaapT NpMaepXnBaeTcs MeTogono-
MU U TEPMUHOMOMMK, YKa3aHHbIX B [26].

4.3.2.2 VlamepeHune J03bl MOXHO paccMaTpMBaTh KakK OLEHKY WCTUHHOIO 3Ha4YeHWs NornoLweHHOW 403k,
B cnyuae 4eTko onpegeneHHoOro u KOHTPONMPYeMOoro npoLecca U3MepeHus pesynsTaT uaMepeHus byaeT sB-
NATLCH ONTMMAanNbLHOW OUEHKOW BenuuuHbl nornolwleHHon fosbl (4.1.3). OoHako HeonpeneneHHoCTh, NpUcy-
lasa M3MepPEeHUD, 03HA4YaeT, YTO CYLLEeCTBYET KOHeYHasi BEpOATHOCTbL TOro, YTO MCTUHHOE 3HaveHue byaet
BbILLE UIN HIKE pesynbrata U3MepeHus.

4.3.2.3 Bo MHOMMUX criy4asix, BEpOSITHOCTb TOr0, Y4TO MCTUHHOE 3Ha4eHne DyaeT Bbille Unu HUXKe pesynb-
TaTa MamepeHwi, bygeT COOTBETCTBOBAaTbL pachnpedeneHvto faycca unum «HopmanbHOMY» pacnpefeneHuto.
Muk pacnpeneneHusa npeacTarnsaeT cobor M3MepeHHoe (ONTMManbHas OLEeHKa) 3Ha4yeHre, a 3Ha4YeHus Bhille
W HWXe 3TOro 3HAYEeHUsA CTAHOBATCA NPW YBENMUYEHUU PACCTOSHWUSA OT pesynesTraTa U3MepeHus Bce MeHee Be-
POSITHLIMMN.

UWwnpuHa pacnpegeneHus [aycca xapakTepu3yeTcsl napaMmeTpoM, M3BECTHLIM Kak CTaHOapTHasa Heonpe-
LEeneHHOCTb (MK cTaHgapTHOE OTKMOoHeHWe), 06o3HavYaeMbiM CMMBOSIOM O (CurMa).

MprumevyaHme — CylecTBYeT MHOXKECTBO PasnuyHbIX TUMNOB pacrnpefeneHnii BEpoATHOCTW, KOTOPLIE MOFYT
Hagnexalimm obpa3om xapakTepu3oBaTh OTAENbHBIE KOMMNOHEHTEl HeonpeaeneHHocTn. OgHako, 4Tobel MateMaTu4eckm
06bedNHUTL 3TW OTAENMBHbIE KOMMOHEHTLI ANS OLEeHKM 06LLeit HeonpeaeneHHOCTH B M3MePeHUW 403bl, He0BXOAMMO, 4TO-
Bbl OHW BbINK NpeacTaBneHsl B OGHOW 1 TON e popMe, HanprMMep, Kak OTHOCUTENbHOe CTaHAapPTHOE OTKMoHeHwe. Jonon-
HUTENBHYIO MHdOPMAaLMIo O pacnpeaeneHnsax BEpPOATHOCTU U 06beAUHEHUN KOMNOHEHTOR HEONPEAENEHHOCTM CM. B 4.2.6
PykoBoacTtsa Mo BelpaxeHuo HeonpeaeneHHocT uameperuii (GUM) n ISO/ASTM 51707.

4.3.2.4 Y0obHbIM cnocoboM BbipayKeHUs1 HeONpPeaeneHHOCT N3MepeHns ABNAETCA AOBEPUTENbHbIA UH-
TepBan Unu WHTEpBan OXBaTa, KOTOpbIA NpeacTaendeT coboil AManasoH, B KOTOPOM HAaxoOUTCA WCTUHHOE
3Ha4yeHue Benu4uMHbl. [loBepuTEenbHbIN MHTEPBAN A0MKEeH BbiTb OCHOBaH Ha YCTAHOBIIEHHOM YPOBHE YBEPEH-
HOCTM B TOM, 4YTO UCTUHHOE 3Ha4YeHWe ByaeT HaxoaMTbCs B Npedenax 3Toro AuanasoHa.

4.3.2.5 ObbluHO pesynbTaT U3MepeHus BbipaxaeTca B hopMe X t y, rae X — W3MEPEHHOE UMK PacCyu-
TaHHoe (Haunydlwas OLeHKa) 3Ha4YeHue, a y — cTaH4apTHas HeonpeLeneHHOCTb U3MEPEHUs, YMHOXeHHas
Ha ko3 puumeHT oxBaTa (k). CTaHgapTHas HeonpenoeneHHOCTE UBAMEPEHUS, YMHOXEHHAsA Ha KO3 MULNEHT
0OXBaTa, U3BECTHA KaK «pacluMpeHHasa HeonpeaeneHHoCTs uamepeHusy». CornacHo GUM, aHayeHue mucnone-
3yemMoro koaduLmeHTa oxeara 4omKHO BbiTh ykasaHo. OBbI4HO Mcnonb3yeTca KO3 OULMEHT oxBaTta 2, 4To
COOTBETCTBYET UHTEPBANaM C YpoBHeM AoBepus npnbnunsutensHo 95 %.

M pupmMmedHaHne — To4yHoe cOoOTHOLLEeHWE Mexay YypoBHEM OOCTOBEPHOCTUN W paCLUMpeHHOIﬁ HeonpeaeneHHo-
CTbH) N3MEPEHNA 3aBNCAT OT YKUCNa cTeneHemn CBOSO,qu, CBA3aHHbIX C MIAMEPEHNEM (60]']86 I'IO,EI,pOGHyIO HHC‘DODMELI,VIFO CM.
8 GUM).

4.3.2.6 [Ins Toro 4tobbl yCTAHOBWTL HEOMNPEAENeHHOCTh, CBA3AHHYI0 C M3MepeHMeM A03bl, HeoBXoaMMo
cHayana onpeaennTb BCce NoTeHUUanbHo 3HaYlMble UCTOYHUKKM HeonpeaeneHHoCcTH, a 3aTeM KonnM4ecTBeHHO
OLEHUTL UX MO OTAEMNLHOCTA UMK B KOMBUHALMK. 3TO nerdye BCero caenarthb, pacCcMOTPeB No oyepeamn Kaxabii
aTan, cBA3aHHbIN C KanubpoBKOW M NCMOMNb30BaHWMEM 0O03UMETPUYECKON CUCTEMBI, M OLIEHWB, Kakue Heonpeae-
NEHHOCTW, BEPOSITHO, CBA3aHbl C KaXabIM U3 3TWX atanos. MNpouenypa, ucnonbayemas 8 GUM, saknouaeTcs
B MPUMMUCLIBAHUN KaXAOMY KOMMOHEHTY HEOoNpeneneHHOCTM 3(PdEKTUBHOIO CTaHOAaPTHOrO OTKIMOHEHWUS, 13-
BECTHOrO Kak «CTaHOapTHas HeonpeaeneHHocTby, U 06beAUHEHUN 3TUX CTaHOAPTHLIX HeonpeaeneHHocTen
ANA Nony4YeHWs OLEHKM CYMMapHOM CTaHOapTHOW HeonpedeneHHOCTU. OTOT MeTod No3BonseT 06beduHUTb
Kak criyyaiHble, Tak M cucTeMaTuyecke (hakTopbl AN NONy4YeHUs CyMMapHOA OLEeHKA HeonpeaeneHHOCTH,
KOTOpasi OTpaXkaeT KauecTBo MaMmepeHus. Tabnuuy oTaenbHbIX KOMNOHEHTOB HEONPEAENeHHOCT BMECTE C UX
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3Ha4YeHMAMN MU MEeToO4aMK OLEHKN YacTo Ha3sblBaloT «BloaKeToM HeonpegeneHHocTyy». MNogpobHoe onucaHue
npouecca npueeaeHo, Hanpumep, B ISO/ASTM 51707 [16] n CIRM 29 [30].

4.3.3 Cneuuncuyeckue acnekTsl pagualMOHHOW CTEPUNU3aLUM B OTHOLUEHUW HeONpeAeneHHOCTH
M3MepeHusa Ao3bl

4.3.3.1 na naMepeHnn 003kl B NpoLlecce pagualnoHHON cTepunuMsauum HeonpeaeneHHoCTs naMepe-
HWS, KOTOPYID HEODXO4MMO YYUTbIBATb, ABMAETCS HEONPEAEeNeHHOCTbIO, CBA3AaHHOW C NPAMbIM M3MEpPEeHUeM
A03bl MM C OLEHKON BEMWYWUHBLI 403bl, NOMYYEeHHOW n3genuem B KoHTelHepe ans obnyYyeHuss nyTemM KOCBEeH-
Horo uamepenus (4.1.1).

4.3.3.2 [Jo3ay, nony4YyeHHy M3genuem B KOHTeNHepe AN obnydYeHus, n3aMepsarT HENOCPeACTBEHHO Npu
COCTaBMNeHWW KapT 03, HO 3TO He Bcerga NpoucxoauT nNpy 06bIMHOM pagnalMoHHOM obnydyeHnn. PaguaumoH-
Hble NpoLEecChl MOTYT KOHTPONMPOBaTLCH HEMOCPEACTBEHHO NyTEM M3MEPEHUS 03kl B MecTax MUHUManbHON
M MakcuMmarnbHOW O03 WUIKM B MecTax, yoaneHHbIX oT 3aTux mecT. Ecnn naMmepeHne nposogmTca He B MecTax
MWHUMaNbHOW N MakCUManbHOW 403, NPAMbIE U3MEPEHUS B YAANeHHOW TOYKe KOHTPOMS YMHOXKAKT Ha Koad-
dUUKEHTBI ANA y4eTa pasHuubl 03 Mexay 0301, NoNy4YeHHOW O03MMETPOM B TOYKE KOHTPOMs, U B TOYKax
MUHUMAanbHOW M MaKCcUManbHOW 003 B KOHTeHepe Ang obnydyeHus. 3Tn Ko3dhPULNEHTBI BhIpAXAaOT B BUAE
COOTHOLWEHWI [03, Hanpumep, R ivmon ¥ Rmaxmon: ¥ ONPEAENSOT KCNEpPUMEHTanNbHO NpW KapTrpoBaHuu
003bl U ABMASKTCS KOMMOHEHTOM HEOMPEeLEeneHHOCTU. JTU ypaBHEHWUS MOTYT HEMNOCPEACTBEHHO COMOCTaBUTh
403bl, NpegycMoTpeHHble cneundukaumnen nsgenus (D nD C UCTWHHBIMK 3Ha4eHuaMN (D ster

max,acc) High
D ,M3%3CC) ¢ no3nuummn koHTpons (cm. 3.2):

ster
mon

ster = p

D IR

mon ster’" *min/mon? (1 )

D max,acc = ) IR

mon max,acc ' ‘'max/mon’ (2)

4.3.3.3 KoMMNoHeHTbl HeonpeaeneHHoCTH, cBA3aHHbIe ¢ NPSAMbLIM UMW HENpAMbIM U3MepeHUeM 403bl B
KOHTelHepe Ana 0Bny4YeHUs, MOXKHO pasaenvTb CreayWwmnM ob6pasom:

- HeonpeneneHHOCTb, 3aaBneHHas nabopaTtopuein KanMBpoBOYHLIX CTAHOAPTOB;

- HeonpeneneHHOCTb, CBA3aHHas C MaTteMaTUYeCKOoi NOATOHKON KannbpoBOYHOM DYHKLUK,

- HeonpemneneHHOCTb, CBA3aHHAas C BNWAHMEM BENUUUH BO3OEMCTBUS OKPYKaloLlei cpedbl Ha 4o3Mme-
TPpbl BO BpeMsa KanubpoBKU U UCMONbL30BaHUS;

- HeonpegeneHHoCTb, CBA3aHHAaA ¢ BOCMPOU3BOAUMOCTLI0 KOHTPOMLHOTO O03UMETPa;

- HeonpeOeneHHOCTb AN KOCBEHHbLIX U3MEpPEeHWUH, B COOTHOLLEHUSIX 003, MOMyYeHHbIX HA OCHOBaHWUW
KapTupoBaHus 003;

- HeonpeneneHHOCTb, ecn NPUMEHUMO, ANA KOCBEHHbIX M3MEPEeHUA, BO3HWKAaKLWas 13-3a Bapuauui B
AocTaBke 003bl B 0bnydyatene mexay obnyYyeHWeM KOHTPOMbHOrO AO3MMETpa W 0BnyyYeHUeM KoHTelHepa, B
koTopom TpebyeTcs OLEeHWUTL 403Y.

MyHKTBI 3TOTO MepeYHs JOMKHbI YYUTLIBATLCSA MPU COCTaBNEeHUN BloaxeTa HeonpeaeneHHOCTH, HO MOo-
YT BbITb MPUMEHKMMbI HE KO BCEM MPOLIECCaM; OHU He NpedHasHavyeHbl B KaYecTBe KOHTPOMBHOMO nepeyns. B
3aBMCUMMOCTW OT MeToaa, BbIBpaHHOTO AN KOMWYECTBEHHON OLEHKU HeonpeaeneHHoCT 3MepeHnin, MoxeT
0Ka3aTbCs BO3MOXHbIM ONpefennTs BernuymHbl KOMOWHALMI KOMNOHEHTOB HEONpPeaeneHHOCTH, a He Konnye-
CTBEHHO OLEHMBATb KaXOblA KOMMOHEHT B OTAENLHOCTHU.

3Ha4yeHus HeonpeaeneHHOCTU MOTYT BbiTk MCTMONbL30BaHbl AN onpedeneHns 3HaYeHW LeneBoin A03bl
npouecca (Dtarge{'c"""er N Dot PPE), KOTOPBIE Bbile Dy, (M D, .S, ecnu npouecc He KOHTponupyeTtcs
B MECcTe MUHUMAaIlbHOW [03bl) U HUXE Dmax‘acc (vnm D, M3%ACC acnn npouecc He KOHTPOMNUPYETCH B MecTe
MaKCUMansHoO 4onycTUMoi Ao3bl). OOMH U3 METOAOB ONpeneneHuns LeneBbix 3Ha4YeHnin NpoLecca saknyaeT-
CA B UCMOMNb30BaHUW 3HaYEeHWUI NPOU3BeaeHUs ko ANS pacdeTa Lenesbix 403 NnpoLecca, rie o — craHaapTHas
HEeOoNpPeaeneHHOCTb, MoMyYeHHas 13 KOMBMHALMN TEX KOMMNOHEHTOB, NMPUBEAEHHbIX BbilLE, KOTOPbLIE NPUMEHN-
Mbl K KOHKPETHO cUTyaLuu. 3HayeHne k 3aBUCHT OT TpebyeMoro ypoBHSA [OCTOBEPHOCTM, CBA3AHHOIO C Npo-
LeccoM. B npunoxeHun D cogepxuTca onpefeneHue Lenesblx 403 NpoLecca ¢ UCNoNb3oBaHWeM Ko.

5 OnpegeneHue MakCMManbLHO AONYCTUMOW [03bl

5.1 Mpu onpedeneHnt MakcUManbHO 4ONYyCTUMON 003bl M3Aenus unu obpasubl nogsepratoTcs obnyde-
HWIO [O30M, PABHON UMW NPEBbLILLIAIOLWEN MAKCUMAanbHYI 403y, YEM Ta, KOTOpas OXWAAEeTCs Npu NpoBeaeHN
peansHoil CTepunusaumm.
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Ha BenuymHy MakcumarnbHOW 403bl, MONy4YeHHON Npy cTepunuaauumn, 6yoyT BNUSTL XapakTepucTukm 06-
nyyartensi U KOHUrypauus 3arpysku nagenuit. Takum obpasom, NpoBegeHve npouecca B ApyroMm obnyyartene
UMW U3MEHEHMWE CXEMbl 3arpy3Ku MOXET MPUBECTU K U3MEHEHUID MakCcUManbHOW 403bl, NoNy4YeHHON uagenu-
em. Takne NpUHUKNLI cneayeT NPMHUMaTh BO BHUMaHWe npu BbiGope 003 AN TECTUPOBAHWA.

5.2 FeomeTpus 0brnydYyeHUsa Npu UCNbITAHWW U3gennid unv obpa3uoe MaTepuanoB AoMmKHa BbiBUpaTh-
cAa Tak, YTobbl 06ecneynTb TOYHOCTL M3MEepPeHMsa 403kl U ee 0OHOPOAHOCTL, MAaKCMMarbHO JOCTWKUMYH Ha
npaktuke. Obny4eHue B KOHTEHepax, NpMMeHsieMblX ANA Tekyllel cTepunuaauum, obbiMHO JaeT CrMLLKOM
LWMPOKMIA AMana3oH NormnoLlweHHoN n3genuem 003bl, He NMPeAcTaBnAalowWnil LeHHOCTH ANA Uenel UChbITaHus.
Ecnu Bce e NpYMEeHsITCS KOHTEMHepb! ONA TeKylwero obnyyeHns, To pacnonoXeHue UCMbiTyeMoro U3genus
OOMKHO BbITh TaKUM, YTOBbI MUHUMU3UPOBATL AWanasoH 003, normnolaeMbix nagenwem. [ina onpeaeneHus
pacnpefeneHusa Nony4YeHHon Ao3bl MOXeT noTpefoBaThesl OTAenbHOe KapTUpoBaHWe Ao3bl. KapTupoBaHue
403bl He 06A3aTenbLHO BLINOMHAKT NPX TOW Xe 403e, KOTOPYH MCMOoNb3oBanu Npu ycTaHOBKe A03bl (CM. Mpu-
medaHue). MpumeHeHne Bonee HU3KMX 003 MOXET NMO3BONMUTE A03MMEeTpUYeckol cucteme paboTtate B Gonee
To4yHOW oBnacTu ee paboyero gnanasoHa, TeM caMbiM yry4dllas obLlyo TOYHOCTL KapTupoBaHusa Ao3bl. Mo-
*eT noTpe6osaTthcs NOATBEPKOEHUE TOro, YTO UCMONb30BaHMe pasnyHbIX 003 He U3MEHSsIeT pacnpeaeneHue
003bl.

MpumevyaHue — KapTMpoBaHWe J03bl aHANOMMYHO TOMY, KOTOpoe TpebyeTca And keanudmkauum aKkcnnyaTu-
pyemoro obopynosaHus (PQ) (cm. pasgen 9).

5.3 Ecnu KOHTeﬁHepbl ana Oﬁ]’ly‘-IEHVIH He MOoryT BbITb MCNONBL30BaHLI ANS nony4yeHusa 0os c Tp86yEMbIM
KOSCbeMLI,MEHTOM OAHOPOAHOCTU O03bl NI BENMWYNHOW A03bl, TO B KAYECTBE arneTepHaTUBbl UCNOMNb3YHOT He-
CTaHOapPTHYIO 06p360TKy, Korga 06nyqu|/se BbIMOMHAETCH BHe 0DbIYHOIO TeXHONOIrMYeCcKoro npouecca. Hanpun-
mep, ramma-oGnyanenM, KOTOpkbIEe 06bI4HO OﬁpaﬁaTbIBal'OT KOHTEWHEepbl OnA 06nyqum9 Ha onpepeneHHOM
KOHBENEepPHOM MapwpyTe, MOryT Takxe 06nyanb n3igernne «BHe HocuUTena» Wnu ¢ NOMOLWbH cneyuanbHbIX
KOHBeﬁEprIX CUCTEM. OSpaﬁoma N30ennsa «BHe HOCUTENA» MOXET BKNoYaTh B cebs pasmMelleHne nagenusd
BPY4YHYIO B CbMKCMpOBaHHbIX MecTax BHYTPpK oﬁnyanenﬂ. BpaLLl,eHVIE M3genuin Ha MOBOPOTHLIX CTONax Wnu
Py4HOE MaHuUnynupoBaHWe n3gennem Ha crtonax 06p860TKM B 3TUX CbMKCMpOBaHHbIX MecTax CI'IOCO6CTBy9T
NMOBbILLUEHWHK PAaBHOMEPHOCTW 40O3bl.

5.4 NHTepnpetauus pe3yneTaTtoB WUCNbITAHWIA 1 OnpefereHne MakcumMarbHO ,L'lOFIyCTMMOF‘I 003bl OO0JTKHbI
BbIMOMHATLCA C 0COBON OCTOPOXHOCTbIO. O6pa3u,b| And TeECTUPOBaHUA 00bIYHO OGJTy‘-IaIOTCFI He OLHOW 1 TOWn
e 0030M, a 4o nony4veHua pesynberaTta B AMana3oHe 003. B atux obcToATENnbCTBAX MakcMManbHO npuemne-
MaA 0033 — 3TO HaUMMeHbLUasd 003a, NonyyYeHHaa npu TeCtupoBaHU vu3genuia, ans KOTOpPbIX cBoKcTBa Bbinu
NMPWU3HaHbI NpUemMmnemMbiMA.

5.5 [1o3bl NpY UCNbITAHMKM WU3LENUA UKW MaTepuanos MOTYT BbIXOOWUTb 3a npenenbl guana3oHa Kalu-
6DOBKM NMEKLLNXCA OO3UMETPUYECKMX cMCTeM. B Takmx cny4dasdaXx MOXeT OKa3aTbCA A0CTaTOMHbIM MHOTOKPAT-
HoE 06nyqu|/|e C npupatleHnem I'IOJ'Iy"-ieHHOF‘I A03bl U KOHTpONEeM Kaxgoro wara npupalleHna O0o3bl. 06Ll.l,aF|
0033 paBHAETCA CyMMe 003, NONyYeHHbIX B KaXJ0M Oﬁﬂy‘-IEHVWI.

MpumMmeyaHne — BeBeaeHve 403 N0 YACTAM MOXKET HE YUUTLIBATH BUAHWUS, HANPUMep, TeMNepaTypsbl obnyye-
HWSA, C KOTOPOW NPOAYKT MOXET CTOMKHYTLCA npy 0Bbi4HON 0BpaboTke 1 KOTOPas MOXET MOBMUATEL HA IKCMMyaTaLUOHHBbIE
XapakTepUCTWUKX NPoaYKTA.

6 OnpepeneHne CTepunNU3yOLLIEen A03bI

6.1 MeToaukn onpeneneHus ctepunuayrollen gossl (cm. MCO 11137-2 n ISO/TS 13004) TpebytoT, uTo-
Bbl M3genve Unu ero YacTu (4acTe NpoayKuun ons ucneitadua, Yr), 6einm obnyyeHsl fo3aMy B npegenax
YCTaHOBMEHHbIX JOMYCKOB. [lo3uMeTpuyeckas cuctema Ans TeKYLLero KOHTPOns Takux 403 gomkHa obecne-
4yMBaTb TOYHbIE M BOCMPOM3BOOMMbIE Pe3ynbTaThl M3MEpPeHWs BO BCEM MHTepecyrLleM guanasoHe 4o3. [4ns
npefoTEpAaLleHns OWWBOYHEIX BEIBOAOB M3 METOAWMK YCTAHOBKM UMM 0BOCHOBAHWUS 003kl OT NPUMEHSIEMON
LO3MMETPUYECKON CUCTEMBI TPEBYeTCH [OCTAaTOYHAs TOYHOCThL, YToObl 0BecneunTs pe3ynstaT U3MepeHus B
npegenax gonyckoB, YCTAHOBMEHHbLIX B METOAMKE.

n punMmevyaHne — B gaHHom NYHKTE pacCMaTpuvBaeTcd 003MMeTpua OnA onpeneneHmua CTEpMJ‘IMayIOLIJ,Eﬁ 003bl,
HO NMPpUHUWNbI BBEOEHWA O03bl B Npegenax TpeﬁyeMle A0NyCcKoOB TakKKe NpUMeHMbI K 06ny'-|eano Ana npoeegeHua aygu-
Ta CTEDHJ’IMQyPOLLIEﬁ A03bl.

6.2 ,D,OI'IYCKM 3Ha4YeHun Oo3bl, YCTaHOBIIEHHbIE B METOOUKaxX onpeneneHna CTepunm3yrmx o3, OCHO-
BaHbl HA U3MepEeHNAX, UCnonb3yemMbiX N4 NonyYeHa MUHUMarbHbIX M MakKCMarlbHbIX 003 B nbon Touke

8
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naHHoro uanenua unun Y. MoxeT noTpeboBaTbCs AeTanbHOE KapTUpOBaHWE 403 OTAENbHbIX eduHUL Npo-
AyKuun, ocobeHHo B cnyyae obrny4yeHus anekTpPOHHbIM My4YKoM. Takoe KapTupoBaHue 403bl Nog06HO TOMY, HTO
TpebyeTca npu KBanuduKkaumm akcnnyatupyemoro obopygoeanust PQ (cM. pasgen 9).

6.3 PacnonoxeHue n3genuii BoO Bpems obrny4yeHust 4OMMKHO ObiTb TakUM, YTODbI OTKITOHEHUS 003kl Obiny
MUHUManbHLIMW KaK BHYTPWU OTOENbHbIX eOWHUL, TaKk U Mexady eguHuuamMmu. 9To MOXeT caenate Heobxoau-
MbIM MHOWMBUAYaNbHOE 0bnyYeHne eguHUL, NPOaYKUWK; B UCKIIOYUTENbHBLIX Cry4Yasx MoxeT notpebosaTtbes
OEMOHTaX M NepeynakoBbiBaHWe M3genusi, YTobbl JOCTUrHYTb ODMy4YeHus B NpUeMMeMOM guanasoHe [03,
YCTaHOBMEHHOM AN1A eAMHMLbI npoaykuun. B koHTekcTe atoro cm. MCO 11137-2:2013, 5.4.1.

6.4 Onsa onpeaeneHus avanasoHa 003 ANA U34enusa UK ero YacTel BhIMONHAKT KapTUpoBaHWe O03bl.
KapTupoBaHue He 06A3aTensHO BLIMONMHAKT NPKY TON Xe 003e, KOTOPYK MCNOMNb30Banu Npu yCTaHOBKE [03bl
cTepunuzauum (cM. npumevaHue). icnonb3oBaHne pasnuyHbIX 403 MOXET MO3BONUTL JO3UMETPUYECKON CU-
cteme paboTaTtb B Gonee TovHon obnactu ee pabodvero gManasoHa, TemM CambiM yryylasi obLyo TO4HOCTb
KapTupoBaHWUsi [03bl. Bo3amoxHO noTpebyeTca Takke NOATBEPKAEHUE TOTO, HYTO WCMOSb30BaHUE Pas3nUyHbIX
003 He U3MeHsIeT pacnpeaeneHue ao3bl.

MpumedyaHue — KapTupoBaHue O03bl aHANOrMYHO TOMY, KoTopoe TpebyeTca Ana KkBanudmkauum akcnnyaTu-
pyemMoro obopyaosaHus (PQ) (cm. pasgen 9).

6.5 [1na KONMYeCTBEHHOW OLEHKKM 1 NOTEeHLMaNsHOro YMEeHbLUEHUS HeoNpeaeneHHOCTU 3MepPeHns 403kl
Ha 1M3genuu NpoBOAAT NMOBTOPHOE KApTUpPOBaHWe A03bl. [1py OTCYTCTBUM OAHHLIX, MONYYEHHLIX B pesynsrate
MOBTOPHOTO KAPTUPOBAHWS 0,03kl A5 U3AENUS, B KAXAbIA KOHTERHEpP Ana 06ny4YyeHns NoMeLw aoT 4oCTaTo4YHoe
KONWYecTBO A0O3UMMETPOB ANA onpeaeneHnsa pasMelleHnsa n U3MepeHns MMHUManbHON U MakCMMarnbHOW 403.

6.6 HeonpeneneHHOCTbL M3MepeHWid, CBI3aHHasi ¢ JaHHbIMW KapTMpPOBaHKMS [03bl, CriedyeT y4YuTbiBaTh
npv npoBegeHnn obnyyeHuss anst onpegeneHns 403kl cTepunMsauun, 4Tobbl obecnevnTb cobniogeHne ycra-
HOBMEHHbIX AONYCKOB Ha [03y. [NpumeHseMblil nogxon Oy4eT 3aBuceTb OT YCNOBWIA 0DNyYeHUsa M KOHTpOns
003bl, HO 0Bl Me NpuHUMNLIL, NpuBeneHHble B pasaene 9 (PQ) n npunoxeHun D, kacarowmecs pacyeta Lene-
BbIX 03, aKTyanbHbl U AOMKHbI MPUMEHSTLCA N0 Mepe HeobxoauMOoCTH.

6.7 ObnydeHWe C Lenbio YCTaHOBKW 403kl UMK ee 0B60CHOBaHUA C NPUMEHEHUEM raMmma-nyqein o6bbuHO
NMPOBOAAT B CheLManbHOM yCTaHOBKe, CNPOEKTMPOBAHHOW Ansl obrnyYyeHuss 0o3aMu HUKEe CTepUNU3YIoLLEeNn,
nnbo B CTEPUNN3ALMOHHOM YCTAaHOBKE NPW OnpegeneHHoM NonoXeHUn NpoayKUuMM BHE HOPMasbHOro MapLu-
pyTa, HanpMMep, Ha NOBOPOTHOM CTOJME WMWK Ha cneunanbHOM MapLUpyTe obnyyeHus, NnpegHasHavYeHHOM A4S
obny4yeHnsa B HU3KOW JO3e.

6.8 OBrnyyeHWe ¢ Uenbio YyCTaHOBKKM 003bl UNKW ee 060CHOBAHWUS C MPUMEHEHWEM 3MEKTPOHOB UIMU PEHT-
reHOBCKUX Ny4yei 0BbI4HO NPOBOAAT HA YCTAHOBKE, MCNOMNb3YyeMOW NS CTEPUNN3ALUKA, NOCKOMNbKY CHWKEHNE
403bl MOXET ObiTb JOCTUIHYTO NMYTEM YMEHbLLUEHMWS BbIXOLHOW MOLLHOCTL 0BryyYaTens u/unm yBenn4eHunst cko-
pOCTK KOHBeepa.

Mpwv BoIGOpPE NapaMeTpoB NMyyKa B 3MEKTPOHHO-NYYEBbIX UM PEHTIEHOBCKUX YCTaHOBKax cnegyeT npo-
ABNATL OCTOPOXHOCTb, YTOBLI NONy4YnTb HM3KME A03bl 0BrnyveHus. Hanpumep, B HEKOTOPbIX YCKOpPUTENAX
3MNEKTPOHOB NPW M3MEHEHWMM TOKa My4Ka MOXET N3MEHUTLCH SHEPTUA 3NEKTPOHOB, YTO NOBMWSIET HA pacnpe-
AeneHve ao3bl.

6.9 ObnyyeHne aMeKTPOHaMW MOKET BbIMOSHATLCS NPKU OKPYKEHWW NPOAYKLWMW mMaTepuanom, pacceu-
BalOLLMM 3NEKTPOHBI U Jarolum bonee paBHOMEpPHOe pacnpegeneHune 4osbl. Mprpoga Mcnonb3yeMoro okpy-
)atowero marepuana gormxkHa bbiTe 3af0KyMeHTUpoBaHa. [ogo6Hble MeToabl MOTyT ObITb NPUMEHVMBbI U ANS
PEHTreHOBCKOrO 06nyyYeHnsi, NOCKONbKY OQHOHANPAaBIEeHHbIA Ny4Y0K, CO30aBaeMblil HEKOTOPLIMW KOHCTPYKLK-
AIMW PEHTIEHOBCKMX 0bnydarenen, MOXeT MPMBECTU K HenpueMmnemMo bonblumM KoadduymueHTam paBHoMep-
HOCTW A03bl.

6.10 [nAa kaxgoro M3 METO4OB YCTAHOBMEHUA CTepunnayowen 4osbl, NnpuBegeHHbix B MCO 11137-2 u
ISO/TS 13004, ykasaHbl 4onycTMMble 3HavYeHusa Jo3bl. Mx KpaTkoe onucaHue npuBegeHo B npunoxeHun C.
[eicTBus, KOTOpbIE HeODX0OMMO NPEANPUHATL B clydae HecoOnaeHWa JOMYCKOB, 3aBUCAT OT MeToha ycTa-
HOBMEHWsA CTEpPUNK3YtoLLen o3kl M onucaHbl B MCO 11137-2 n ISO/TS 13004.

MpumevyaHune — [donycTUmble 3Ha4YeHWUs O03bl, ykasaHHble B MCO 11137-2:2013 n ISO/TS 13004, 1 neincTteums,
KOTOpbIE HEODXOOMMO NPeanpyHATL, eCNK 3TU AOMYCTUMbIE 3HAYEHUss HE cODMAANTCA, OTNMYalOTCS OT Tex, KoTopble
npveefeHsl B MCO 11137-2:2006.
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7 KBanucpukauma yctaHoBneHHoro obopyaosaHus

7.1 Lenbio kBanudukaumm yctaHoeneHHoro obopynoeanusa (IQ) senaeTca noaTBepaeHUe TOro, 4To
ofny4yatenb NOCTABINEH 1 CMOHTUPOBAH B COOTBETCTBUW C €10 TEXHUYECKUMIK XapaKTEPUCTUKaMMU.

MpumevyaHue — VMHdopmauus o paznuyHbIX BUOAX AESTENBHOCTU, CBA3AHHLIX C O3MMETPUEN, TpebyeMbix B
1Q, B HacTosILWeM cTaHOapTe yKasaHa HUXe, a Takke B HekoTopblx nyHkTax MCO 11137-1. B Tabnuue B.1 nokasaHo cooT-
BETCTBME 3TUX MYHKTOB B HacTosLem ctaHgapte u B MCO 11137-1.

7.2 B CO 11137-1 TpebyeTca onpenennTb xapakTEpPUCTUKK NMy4va A5 3MEeKTPOHHbBIX U PEHTTEHOBCKUX
obnyyatenen. B 4ncno xapakTepucTUK BXOOAT 3HEPrusl 3aNeKTPOHOB UMW PEHTTEHOBCKUX NyYen, CpeqHUI ToK
nyyka v, ecnu 3T0 NPUMEHMMO, LUMPUHA U OOHOPOOHOCTL CKaHUpoBaHusA. [JeTanu onpeneneHns 3aBucAaT OT
npoeKTa 1 KOHCTPYKUUKM obny4yaTens. HekoTopble npyMepbl NpuBeaeHsl B 7.4 1 7.7, HO OHW He JOJDKHbI CHU-
TaTbCsl NcYepnbIBaAOLWUMMN.

7.3 BonbWWHCTBO METOAOB ONpeAeneHns XxapakTepUCTUK 3MeKTPOHHOIO MyYyKa BKMAYarT B cebsa [osu-
METPUIO, XOTS BO MHOMMX Cry4anx TpebyloTCA TONbKO OTHOCUTENbHbIE M3MEPEHMS (Hanpumep, Npyu U3MepeHnn
LUMPKHBI CKaHMPOBaHWUA). B cnyyaax ocyLLeCTBNEHWNS OTHOCUTENbHbLIX M3MEPEHUIA CBA3b CPEOCTB M3MEPEHUN
C 3TanoHoOM MOXeT He TpeboeaTbcs.

7.4 Ina peHTreHoBCKMx obnyyatenei Tpebyerca namepeHue nmbo aHeprv anekTPoOHHOro ny4ka, nubo
SHEePruy1 PEHTTeHOBCKOMO N3MNy4YeHUs BO BpeMs KBanudukaunm ycTaHoBneHHoro obopygosanus Q. ns name-
PEeHWsT 3HEPTMW MPOMBILLMEHHBIX PEHTTEHOBCKMX MYYKOB MOKa He CyLLecTBYeT onybrnvMKoBaHHbIX CTaHAaPTHBIX
MeTodoB. Ecnn KOHCTpYKUMA peHTreHoBCKOro obryyaTens no3BonsAeT, TO JONyCKaeTcsl U3MEpPEHWE 3HEepPruu
3NEeKTPOHHOro My4Ka, NafarLlero Ha PeHTFeHOBCKY MULWEHb, B COOTBETCTBUM CO CTaHOAPTHbIMW METo4amMu
(cm. ISO/ASTM 51649).

MpumeyaHne — MeToabl U3MEPEHMA SHEPTMU ANS MPOMBILLNEHHBIX PEHTIEHOBCKUX MYYKOB Bbiny ony6nuko-
BaHbl [25], HO OHKM He CYMTaIOTCA CTaHAAPTHLIMK METOOAaMMN.

7.5 [Insi yckopuTenen anekTpoHOB HeOBX0AMMO y4ecTb B3aMMOCBS3b MEXAY YaCTOTOW CKaHMPOBaHUA,
LWMPUHOW CKAHMPOBAHWUS, CKOPOCTHH) MOBTOPEHUSI MMMNyNbCca (ONS MMMYNbCHBLIX YCKOPUTENER) U CKOPOCTLIO
KOHBelepa B OTHOLUEHWM MOMEPEYHOro pacnpefeneHunsl AMeKTPOHHOro Ny4Yka Ha MOBEPXHOCTW MpoAyKuuu,
yTobbI NepekpbiBaHMe Nyyka BbINO 4OCTATOMHBLIM NS AOCTUXKeHUs TpebyemMoi cTeneHn ogqHOPOAHOCTU 003k
(cm. ISO/ASTM 51649).

7.6 OnncaHne OQHOPOLHOCTWA CKAHWPOBaHWS BO MHOTUX CNydYasx BKMOYaeT B cebs u3amepeHne ogHo-
POLHOCTW KaK B HanpaBreHWM CKaHMPOBaHUS, Tak U B HanpaBneHun ABUXEHWS U3OENMWNA.

7.7 OeTann MeTOOUKWA ONMMCaHWs 3NEeKTPOoHHOro nydka cM. B ISO/ASTM 51649 n ISO/ASTM 51818, a
peHTreHoBCKUX nydein — B ISO/ASTM 51608.

7.8 Olna ramma-obnyyaTenei cneuuansHble Ao3uMeTpudeckmue TpebosaHusa npu 1Q otcyTteTeyT. Of-
Hako, B 3aBMCUMOCTW OT TEXHWYECKUX XapakTepucTuk obnydatens, npu |Q MoxeT okasatbCcs HeoGXoAUMbIM
BbINOMHEHNE U3MEPEHWUIA 003bl U/MNKW KAPTUPOBaHMA 403bl, YTOObI fokasaTk paboTy B npefenax TEXHUYECKUX
XapaktepucTuk. MoxHO NPUMEHUTL U3MEPEHWUST 403bl, NOAOGHbIE TEM, YTO MCMONB3YHT NPW KBanUgMKaLuUm
akcnnyaTupyemoro obopynoeanua (PQ).

8 Ksanudmkauusa gencreyrowero obopyaosaHus

8.1 O6bwme cBegeHUnA

8.1.1 Uenbto kBanudumkaumm gencreytowero obopygosanus (OQ) asnseTcs geMoHCTpauus TOro, Y4To
yCTaHOBMNEHHbIW 0bnyyaTtens cnocobeH pabotaTtbh M 4OCTaBMAATb COOTBETCTBYHLLME 403bl B Npedenax onpe-
OENeHHbIX KpUTEPUEB NPUEMMEMOCTU. 3TO AOCTMraeTcsa YCTaHOBIMEHMeM pacrnpeieneHnsa 003kl ¢ NOMOLLbH
KapTUpOBaHWA 403bl U MPUMEHEHWEM 3TOrO pacnpefeneHns K napameTpam npouecca.

8.1.2 NoBTOpHLIE M3MEPEHWS ANA AEeMOHCTpaumMK nocneqoBaTenbHon U ctabuneHon paboTel ABNAITCA
BaXHOM YacTbio OQ 1 JOMKHbI NPOBOAMTLCS Yepes onpeaeneHHble MHTepBarbl BpeMeHu 1 nocrne nobbix ns-
MEHEHWIN, KOTOpble MOTYT NOBIMUATL Ha 403y UNU pacnpegeneHne 0o3bl, Hanpumep, NonorHeHWe UCTOYHWKA B
raMMma-ycTaHOBKax Mnun mogndukauum koHeenepHbix cucteM. O6wan ctpaterns OQ gosmkHa ObiTb OCHOBaHa
Ha npegnonaraeMbiX MeTOA4ax aKkcnnyatauuu obnyyartens.

MpumeyvyaHune — MHpopmauma o pasnMyHblX Buoax AeATeNbHOCTH, CBA3AHHLIX C 403MMEeTpuen, TpebyemMbix B
0Q, npMBegeHa HKe B HAacTOSLLEM CTaHAapTe, a Takke B HecKonbkmx nyHkTax MCO 11137-1. B Tabnuue B.1 nokazaHo
COOTBETCTBME 3TUX MYHKTOB B HacToswem ctaHgapte u 8 MCO 11137-1.
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8.2 Nlamma-usny4yeHue

8.2.1 KaptupoBaHuve o3bl npyv OQ BeinonHaeTcsd, 4Tobbl onucats obny4aTtens B OTHOLLEHWW pacnpege-
MEeHWA 1 BOCNPOWU3BOAMMOCTH A03bl U ONPEAEnUTEL BIUsIHWE NpepbiBaHUs NpoLecca Ha fo3y.

8.2.2 KapTvpoBaHue [03bl crieqyeT NpoBoAWTh, MOMELLast 4O3MMETPbl B KOHTEMHepbl Ans obnyyeHwus,
3anofHeHHble 00 3af4aHHbIX NpegenoB Marepuanom ogHOPoAHOW NNoTHOCTU. ChegyeT NPOBECTM NO KpanHen
Mepe ABa KapTUpPOBaHMS O03bl, OOWH C MaTtepuanoM Ha HKWXHeM npenene guvanasoHa NNoTHOCTM, AN KOTo-
poW npepnonaraeTcs UCNonb3oBaTk 06nyYaTens, U APYroi ¢ MaTepvanoM Ha BepxHeM npegene 3Toro gva-
nasoHa. Mamepenuna OQ Heobxoammel ansa kaxgoro mapwpyta (MCO 11137-1:2006, 9.2.6).

Bo MHOMMx KOHCTPYKUWUSIX ramma-obnydatenei 3aBUCMMOCTb Mexkay BpeMeHeM obnyYeHus U MUHW-
ManbHOM O0O30M He ABNSAETCA NMHEMHOW B AMana3oHe NNOTHOCTEN, KOTOpble HeobXoaMMO NPoBEepPUTL. B Takux
chnydanx gnsa onpegeneHnsa pabovmx xapakTepucTuk obnyyvaTtens MoxeT ObiTe NpoBegeHo bonee AByX Uccne-
OOBaHWI MO KapTMPOBAaHUID O03bl C Pa3NMYHBIMU NNOTHOCTAMM.

n punmMmedyaHune — MaTEpMaJ’IOM o] O,D,HODO,EI,HOI?I NNMOTHOCTLIO MOTYT ObITb, Hanpumep, NUCTbl UNk NnTbl U3 BCNe-
HEHHOIo NonnuaTuneHa, KapToHa Unun gepeea.

8.2.3 [Ina kaxnoi BeibpaHHOM NNOTHOCTU HEOBXOAMMO KapTUPOBaThL AOCTAaTOYHOE KONMWUECTBO KOHTEM-
HepoB Ans obnyvyeHns (He MeHee Tpex), 4Tobbl ONpegenTb OTKNOHEHWE A03bl M pacnpegeneHne 403bl Mexny
KOHTeAHepamMu. [letann u Konu4ecTBo TpebyeMbix MOBTOPHbLIX KAPTUPOBAHUIA 3aBUCAT OT onbiTa, Npuobpe-
TEHHOrO NpW KapTUpoBaHWK B npeabigywnx OQ Ha Takmx XKe unu nogobHeix obnyyatenax. 3TO 03Ha4aeT, 4TO
Ans HoBoro obrnyyatens MoxeT noTpeboBaTbca Bomnbllee KONMMYeCTBO NOBTOPHLIX SKCMNEPMMEHTOB, YEM MpK
NOBTOPHOW KBanndMKaLM1 No KApTUPOBAHKUKD 403bl.

Mpw kapTMpoBaHuKM Oo3bl And uenen OQ B obnyyatene JOMKHO HAXOAUTLCA AOCTATOMHOE KONMUYECTBO
KOHTEAHEepoB, YToObl 3hheKTUBHO UMUTUPOBaThL 0bnyyaTenb, 3anofnHeHHbIA KOHTEMHEPaMWU C MaTepuanom
Takowm e NNOTHOCTK, YTO 1 NPW KapTUpPOBaHWK A03bl. KoNnnyecTBO KOHTEMHEepPOB, HeobxoauMoe ans AoCTuXKe-
HWS1 3TOW UMWTALMK, 3aBUCUT OT KOHCTPYKUUK obnydaTtens. Kak MuHumym, niobon koHTerHep ans obnydeHns,
pacrnonoXeHHbIM PSAOM C UCTOMHUKOM MNU MeXAy HUM U KapTUpyemblM KOHTEWHEepPOM, OOKEH COAepKaTb
MaTtepuan TOW e NSIOTHOCTH.

8.2.4 OtoenbHble 4O3MMETPLI, 03MMETPUYECKE NOMOCKMA UMM NUCThI 403UMETPUYECKON NNEHKN Heob-
XOOMMO pa3MecTUTb TPEXPa3MEPHON CETKOW, 4OCTAaTOMHOW ANS yCTaHOBMNEHWUS pacnpeneneHns o3kl BO BCEM
obbeme KoHTelHepa Ans 0bnyyeHus. KonnyecTso O3MMETPOB 3aBUCUT OT pasMepa KOHTelHepa M KOHCTPYK-
uumn obnyyawwwen yctaHoBkA. Hanpumep, B koHTerHepe pasmepom 1,0 m x 1,0 m x 0,5 M 0O3MMeETPbI MOXHO
pa3MecTUTbL MO BCeEMY KOHTEWHepY B Tpexpa3mepHoi peweTtke ¢ warom 10 cm (T.e. ¢ uHtepeanom 10 cm) no
KpaHel Mepe Ha BHELUHUX NITOCKOCTAX, 00palleHHbIX K MCTOMHUKY, U HA cpefHel NIOCKOCTU KOHTelHepa.

MNpn kapTUpOBaHUM O03bI BO BpeMs MOBTOPHOW KBanudukauun, C Lenb onNTUMKu3auuM pacnonoxe-
HWUS1 O3MMETPOB, MOXHO MCMONb30BaTh AaHHbIE U3 NpeablayLLMX SKCMEPUMEHTOB, YTOObI JO3UMETPbLI MOXHO
ObINO CKOHUEHTPUPOBaThL B 30HAX NOTEHUMAaNbHON MUHUMANLHON M MakCUManbHOM A03bl M BbICOKOIO rpagu-
eHTa 403bl.

MeToguku maTemaTU4ecKoro MogenupoBaHns, B paMKax COOTBETCTBYHOLLEN NporpaMMel obecnevyeHuns
0OQ, BkntoYas cpaBHUTENBHLIR aHANM3, MOryT BbITh MOME3HbI NPY ONTUMKU3ALIMK NOMNOXEeHNA JO3MMETPOB U Mo-
TEHUMaNBHOM COKpaLleHUU Yucna OOo3MMETPOoB, KOTopblie ByayT MCMONb30BaThCA B NpoLecce KapTMPOBaHUS
003bl. CM. npunoxeHne A.

8.2.5 [laHHble, nonyyeHHble Npy kapTupoBaHm 0o3bl OQ, MoryT OblTb MCMOMb30BaHb! 415 ONPeAeneHns:

- 3aBMCMMOCTMW MEXZY HacTPOWKOM TanmMepa W/1imn CKopoCThI0 KOHBENepa 1 BENMYMHON A03bl B onpeae-
NeHHOM MEeCTe BHYTPU KOHTelHepa Ansa obnydyeHusa ana Marepuana pa3fuMy4Hoi NNoTHOCTU, U

- B3aMMOCBSI3M MeX[Y PaBHOMEPHOCTbI 403kl B Npefenax KoHTelHepa Ana obnydyeHus n NNoTHOCTLIO
mMartepuana.

MprbnuanTenbHble COOTHOLEHWA MOTYT ObITb NPegoCTaBMNeHbl NPoM3BoaMTeNnem obny4aTtens nunv nomny-
YeHbl B pe3ynbTate pacHeToB C UCNOSIb30BaHMEM MatemMaTuyHeckux Mogenen. 3aTtem faHHble KapTMpOBaHWS
403bl MOTYT BbITb MCMONb30BaHbLl ANS YTOYHEHWA 3TUX NPUBMM3UTENBHLIX COOTHOLIEHWIA AN KOHKPETHOro
obnyuatens.

8.2.6 YTobbl OLEHUTEL BNMAHME NpepbiBaHMs npouecca, HeobXxoQuMOo BbINOMHUTL OTAENbHLIA 3KCNepu-
MEHT MO KapTUPOBaHMIO 03kl UMM pacyeT NepexogHon N03bl. BepHOCTE pacyeTa nepexodHor 003kl OOMKHa
OblTb MpoBepeHa fo3umeTpuen. [aHHblA 3KCNepyMMeHT 3aknioHYaeTcs B obnyyYeHWn KOHTeWHepa C go3ume-
Tpamun Unn 4O3MMeTPUYECKMMIM NONOCKaMK, pacnonoXeHHbIMW Tak, Kak 3To onucaHo B 8.2.4, n npepbiBaHnmM
npouecca B NOMOXeHUW, Koraa KOHTeMHep HaxoauTcs BOMM3M UCTOYHUKA WM OBWKEHWEe MCTOYHMKA OKasbliBaeT
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Hambonbluee BNUAHWE Ha 003y. Bnusaxune npepbiBaHnA npouecca OUueHMBakT NyTeM CpaBHEHWA pPe3ynbraToB
C peayrbrataMmu, nony4eHHbIMU KaptupoBaHuem npu HOpmMarnbHOM NpoBedeHWKU npouecca. BoamoxHo, ans
TOYHOW OUEHKU BIUSAHUS FIOTp96YETCFI npepsbiBath NpoUecc HeCKOMNbKO pas.

lMMpumeyaHue — Hcronk3oeaHue MamemMamu4yeckoao ModernuposaHusi dns pacdyema rociedcmeutl rnpepbiea-
HUS npoyecca Moxem O0NOMHUMbL U3MEPEHUS.

S dekT oT npepbiBaHMA NpoLecca MOXET He onpenenaTses ans kaxaoin OQ. Hanpumep, nocne 3a-
MOMHEHUS UCTOYHUKA pacrnpeeneHre 403kl BHYTPU KOHTEWHepa Ans obnyyeHnsa MoXeT BblTe TAKUM Xe, Kak
1 NpW NpoBeAeHWM NpeabiayLLero UccnenoBaHus npepeiBaHus npouecca. B aTom cnyyae uccrnenoBaHue npe-
pbiBaHUA Npouecca MoXeT He notpeboBaThcA. OBoCHOBaHWe ONA HEeBKMIOYeHWA UccneoBaHna npepbiBaHns
npouecca B OQ gomkHO ObiTb 3340KyMEHTUPOBaHO.

8.2.7 MNpepbiBaHWe npoLecca MoXeT Bbi3BaTb U3AMEHEHUS B BEMUYMHE MUHUMATbHbBIX U MaKCUMarbHbIX
[03, a TaKkkKe B MecTax, rae 3T 3KCTpPeMyMbl BO3HMKaT. Mpu 0bbi4HO 06paboTke cregyeT y4MThiBaTh O0-
NycTUMOE KOIMYECTBO NPepbiBaHuii, KOTOPOE MOXET NPUBECTH K BbIXOAY A03bl 33 AoMYCTUMbIE Npedensl. 3To
6yOeT 3aBMCETb OT TOro, HACKONLKO BNM3KKM 003kl K YCTAaHOBNEHHBLIM NpeaenamM Bo BPeMsl HOpMarnbHoW, He-
npepbiBHOM 06paboTKu.

MpumevyaHue — [ononHWTENbLHOE PYKOBOACTBO MO NMPOBEAEHUID IKCNEPUMEHTOB MO NMPEpbIBAHUIO NpoLecca
npu KapTupoeaHuu 0o3bl cM. B ISO/ASTM 52303 n AAMI TIR 29.

8.2.8 JKkcrnepMMeHTbl NO KapTUPOBaHWK A03bl CriedyeT MPOBOAMTbL ANA creuManbHbiX KOHBEWEepPHbIX
CMCTEeM MK PUKCUPOBaHHbIX MecT B obny4artene, NpegHasHa4YeHHbIX ANS pasMelleHnsa U3genui BpyYHyHo.
Ha pacnpegeneHuye fosbl B NPOAYKTax B 9TUX MecTax MOryT BNUATL NPOAYKTLI, MPUCYTCTBYIOWME Ha OCHOB-
HOM MapLpyTe obnyveHus. CnegyeT yunThiBaTh BAMAHWE HA KanubpoBKy U HeonpeAeneHHOCTb JO3MMETPUK
(cm. ISO/ASTM 51261) ycnosuid, HaNnpUmep, MOLHOCTY A03bl U TeMMepaTypbl, CBA3aHHbIX C MCNOMNb30BaAHUEM
TaknNX KOHBENEPOB W TOYEK pasmelleHuns. [1oaTomy MoxeT noTpeboBaTbes co3gaHne KanmbpoBOYHON KPUBOK
O03UMETPUYECKON CUCTEMBI AN KaXaoro maplpyta obny4yeHus 1 PUKCMPOBAHHOIO MECTa pacnonoXeHM s,
B pesynstate BO3MOMKHO NMOHAA0OUTCA MOCTPOEHWE HOBOW KanMbOpOBOYHOW KPWBOW UMW MpOBepKa CyliecT-
BYlOLLEN.

8.2.9 Bo Bpemsa kBanudmkauum geicTeyowero obopygoBaHus MoryT ObiTe NpoBeAeHbl 4ONONHUTENb-
Hble KapTUPOBaHMA A03bl, KOTOPbIE MO3BOMNAT NOMYYMTb OaHHble AN COKpalLleHWsl uccnegoBaHuMi Nno KapTu-
pPOBaHWKO [03bl BO BpeMs KBanvdukauum akcnnyatmpyemoro obopygoeanus (PQ) (cM. pazgen 9). MNpumepsl
TaKnX UCCreaoBaHni BKIIOYAKT onpeaeneHve adhdekta 4acTUYHOrO 3anofHeHUss KOHTEMHEPOB, KOTOPbIA MO-
YET NPOM30WNTH B KOHLe 0BMyYeHUst NapTuu, 3arpy3Kky UCNbITYyEeMbIX MAaTEPUANoB B LEHTP KOHTeWHepa, YTobkI
OOCTWYb XENaemMoro CoOOTHOLEHWS.

YacTuyHo 3anonHeHHble KOHTeWHepbl MOryT Nony4YnTbe Oonbluyk 403y, YeM MOMHble KOHTeNHephbl; no-
3TOMY NPV KapTUPOBaHMM 003bl PasMeLLaT JO3MMETPbI B 30HaX C NOTEHLManbHO MaKCcMMarnbHOW 40301, a
TaKKe B MOMNHbIE KOHTEMHEPDI, pacnpeneneHne 03kl KOTOPbIX 3aBUCUT OT HaNU4YMs YaCTUYHO 3anofHEeHHbIX
KOHTENHEpPOB.

I punMmedyaHne — Sarpyska MaTtepuana B UeEHTP |<0HTe|71Hepa MOXeT NpuBeCTU K USMEHEHWIO HEPABHOMEPHOCTH
pacnpegeneHna ao3bl N0 CpaBHEHWKO C NOMHBIM KOHTeﬁHepOM.

8.2.10 JanbHellee KapTMpoBaHMe 003kl AOMKHO 6biTh NPOBEAEHD ANS ONpeaeneHns BNUSHUA Ha Be-
NUYKHY U pacnpefeneHre 003bl, KOTOPOe MOXET NPOU30WTK B pe3ynstaTe obpaboTku NnpoaykTa onpegenex-
HOWM NNOTHOCTK 40 UnK nocne obpaboTky NpoayKTa Apyroi NnoTHocTU. MNpuemMnemblii AManasoH NNoTHOCTENR,
KOoTOpble MOryT ObiTh 06paboTaHbl BMecTe, MOXeT ObiTk ONpederneH Ha OCHOBE pPe3ynkLTaToB KapTUPOBaHUA
003bl. BNMsiHWe nameHeHna NNOTHOCTK Ha BENUYUHY W pacnpeneneHve 0o3bl OyaeT 3aBUCETb OT KOHCTPYKLMK
obny4aTtens u oT TOro, Kak M3MeHeHue NNOTHOCTW BBOAMTCA B 06nydYaTenb. MNoTHOCTE MaTepuana B KOHTen-
Hepax ans obnydeHus, noanexalnx KapTMpoOBaHWIO O03bl, OOMPKHA NPEACTaBnsaATbL AManasoH NMoTHOCTENR,
KoTopkle ByoyT obpabaTbiBaTbCA BMeCTe B 06bIMHOM pexume. Heobxoaumo npoBecTy KapTUpoBaHue 403 O0-
CTaTOYHOrO KONMYEeCcTBa KOHTEMHEPOB Ans 0bNy4YeHWs, HA KOTOPble MOXET MOBMUATL U3MEHEHUE NINOTHOCTU
npoaykTa. [JaHHble KapTMpPOBaHWUS criefyeT CPAaBHUTL C OAHHLIMUI, NONYYEeHHLIMW OT KOHTEHEPOB, B KOTOPLIX
HEe MPOMCXOANN0 N3MEHEHMA NIOTHOCTK (CcM. 8.2.3).

8.2.11 3Ha4eHun kapTMpoBaHua o3 npu OQ mMoryT Aathb NpeacTaBrneHue 0 PpacnonoXeHMn MUHUMarb-
HbIX U MakcUMarnbHbIX 403 B (haKTUHECKOW 3arpy3ke nponykra.
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8.3 OneKkTpoHHOo-Ny4YeBble obny4yaTtenu

8.3.1 KapTVIpOBaHVIE no3bl ana OQ BLINOMHAKT AnNA Toro, 4T06bLI ONMcaTh oﬁnyanenb OTHOCWUTEITBbHO
pacnpegeneHna M BOCNpon3soOMMOCTU 003kl B onpedeneHHbIX KOHd)MpraLIVIHX 3arpy3km u onpenenvuTtb BIrn-
AHWE MNMpepbiBaHWA Npouecca Ha 403y BO BCEM KOHTENHEpe OﬁﬂyquMﬂ.

KapTuposaHwe 003bl criegyet NpOBOAWUTL MPK JHEPTMKM SNEKTPOHHOIO MyYKa, NCnonb3yemMoro and 00-
nyYeHnA nNpoaykTa. Ecnun MCNOoJib3yeTCH bonee OAHOW 3HEPIUK, TO KapTUPOBaHWeE 403kl oQ OOJTKHO ObITb Bbl-
NOMHEHO AN KaXgon QHEeprun. Ecnn NCnonb3yeTcH Bonee ogHoMn LWMPWHBI CKaHWMPOBaHWA, TO KapTupoBaHWe
po3bel OQ gomkHo npoBOANTLCA C NCNOJNbL30BAHUEM Bbl6paHHOI7I LWWPWHBI CKaHMpOBaHWA, 4yT06bLlI OXBATUTBL
JKCnyaTaunoHHbIe npefernbl, KOTOpbIe 6y,£lyT MCNONb30BaATbLCA MpPU OGJ'IyLIEHMM npoaykra.

8.3.2 KapTupoBaHue [03bl BBIMOMNHAKT, pasMeLllas OO3MMETPLlI B KOHTEWHep ONA 06ﬂy‘-IEHMFI, 3anors-
HEHHbIM 0 3afdaHHbIX Npejenos Marepuanom OgHOPOO4HOW MMOTHOCTH, OTa NNOTHOCTL AO0JMKHa HaxoOnTbCA
B JManasoHe NMNoTHOCTK, AN KOTOPOW 6y,u,eT MCNOoNb30BaTbCHA 06nyanenb. Kak npasuno, Ans KapTupoBaHus
£o3bl OQ HeobxoanMMO MCNONbL30BaTb TOMLKO OHY NNOTHOCTb, HO Gonee I'IO)J,pOGHaH MHCbOpMauMH MOXeT
ObITh nony4yeHa npuv ncnorib3oBaHun Sonee ogHOWM NIOTHOCTM, HanpuMep, matepuvanoB C NOTHOCTbLHO, Bnns-
KOW K rpaHnuam gmanas3oHa ninoTHOCTK, AnA KOTOPOro npegnonaraeTtcAa NCnonb30oBaTh OGJ'Iy‘-IEITeJ'Ib.

n puMedaHUne — MaTepMaJ‘IOM O,ELHOpO,EI,HOFI NNOTHOCTU MOIYT ObITh, Hanpumep, NUCTbl UMK NNATEI BCNEHEH-
HOro nonuaTuneHa.

PekomeHngyeTca ncnonb3oBaTb OQHOCTOPOHHEE 0BnydYeHne onsi kaptupoBaHus aosbl OQ, 4yTobbl nony-
YUTb MakCcUManksHyH MHOPMAaLUI0 O NocneoBaTensHoOn U cTabunbHon pabote obryyaTtens.

8.3.3 [nsa kaxgoro BeibpaHHoro Habopa paboymx napameTpoB HeobXoAUMO KapTUpOBaTh AOCTATOYHOE
KOMMYeCTBO KOHTEMHEPOB Ans 0brnyvyeHus (He MeHee Tpex), YToObl onNpedenuTs OTKNOHEeHWe 003kl U pacnpe-
JeneHune 0o3bl Mexay KoHTerHepamu. [letanu u konuyecTso TpebyembiX NOBTOPHbLIX KAPTUPOBAHWIA 3aBUCST
OT OnbITa, NpUOBPETEHHOrO NPKU KapTUPOBaHWUW B NpeabiayLlnx KBanudukauusx gencTeyowero obopynosa-
Hus OQ. 3To 03Ha4aeT, YTO ANA HOBOW YCTAHOBKM MOXET noTpeboBaTbecsa Bonbluee KONMMYECTBO MOBTOPHbIX
3KCMEPMMEHTORB, YEM NpPU NOBTOPHOW KBanuduKkaumm Yepes onpeneneHHble MHTepBanbl BpEMEHMU.

O6nyyaTtenu ¢ Ny4KOM 3MeKTPOHOB 0BLIYHO CKOHCTPYUPOBaHbLI TAKMM 0Opa3oM, YTO KOHTEWHepL! ANns 0b-
nyyeHus, nepemMellalolMecs Yepes nore uanyvyeHuss, MoryT pasgenaTtbcsa Unu He pazgenaTtscsa. Kak npasuno,
MeXy KOHTeMHepaMn MOXET NPOUCXOOUTb pasfeneHue:

a) No KOHCTPYKUuM (T.e. Npn (PUKCMPOBAHHOM PacCTOSAHUM MEXOy KOHTEeMHepamu, B pesynbrare Yero
B rnorne obnyyeHus B Ni0BON MOMEHT BPEMEHW MOXET HAaXOAMUTLCH TONbKO OAWMH KOHTeRHep Ans obnyyeHus),

b) npu cmeHe napTui npoaykTa,

C) Mpy U3MEHEeHUW NapaMeTpoB obny4YeHns.

PaccTosiHue mexay KOHTEeWHepamu W pasnuyus B NAOTHOCTM UMM KOHUrypauum matepuana mexaoy
KOHTEeMHepamMu MOTyT BNUATbL Ha pacnpefeneHve o3kl BHYTPW Kaxgoro KoHTenHepa. [Noatomy kapTmpoBaHue
003bl, NPOBEAEeHHOE AMs OLUeHKU Takux adhPeKToB, MOXET AaTh MH(POpMaLKio, NOMNe3Hy AnA KapTUpoBaHWs
nosbl PQ.

8.3.4 OTpentHbie 0O3MMETPLI, NMEHTOYHbIE JO3MMETPLI UMW NUCTLI JO3MMETPUYECKOR MINEHKU pa3mella-
0T TPEXPa3MepHOW CETKOW BHYTpU obnyyaemoro TecT-maTtepuana, BKMYasa noBepxHocTk. KonuvyecTeo Oo-
3MMEeTPOB AOMKHO ObITh 4OCTATOYHLIM ONA M3MepeHUs pacnpedeneHna 4o3bl BO BceM obbeme KOHTelHepa.
KonnyecTBo fO3MMETPOB 3aBUCUT OT pasMepa KOHTeNHepa, KOHCTPYKLMK 0bnyYaTens U SHeprum yckopuTens
aneKkTpoHoB. C Lenbto onTUMU3aumm pacnonoXeHns 403MMEeTPOB MOXHO CMNOMNMb30BaTh AaHHbIE NPeablayLL X
KapTUpOoBaHWM.

[na kapTupoBaHWsa 4O3bl NPUM MOBTOPHOM KBanuMUKaumm, KOrga He OXMOaeTca M3MEeHEHUN B pacrnpe-
OeneHun 0o3bl, AaHHble npegblayLWwmnx KapTUPOBaHUIA UCMONb3YOT ANS ONTUMKU3aL MM PacnoioXeHUsa Jo3uMe-
TpOB, YTOObI A03UMETpPL! BbINK COCpenoToYeHbl B 06NacTaxX NoTeHUManbHbIX MUHUMAanNsHON U MakCcMManbHOR
003 1 BbICOKOW HEPaBHOMEPHOCTW 03bl.

MeTogbl MaTemMaTu4eckoro MOAEenuMpoBaHUsa B paMKax COOTBETCTBYIOLLEN NporpaMmbl KOHTPOMA Kaye-
CTBa, BKItOYas CPaBHWUTENbHbIM aHanua, MoryT ObITb NONE3HbI ANs ONTUMU3aunuK pacnonoKeHUs O3MMeETPOB
M MOTEHLMNANLHOTO COKpaLLEeHWUS YiCra JO3UMETPOR, UCMONb3yeMbIX B MpoLecce KapTupoBaHusa 4o3. Cm. npu-
noxexue A.

8.3.5 Pesyntrathl KAPTUPOBAHUA 003kl MPUMEHSAT AN onpedeneHns B3auMOoCBSA3N MeXay XapakTtepu-
CTUKaMK My4ka, CKOPOCThIO KOHBeWepa v Auana3oHoM [03bl B OnpedeneHHoM TOYKe BHYTPU UMW Ha noBepx-
HOCTW KOHTEWHepa, 3anofHEHHOro O4HOPOAHbIM MaTepuanoM C N3BECTHOW NITOTHOCTLIO.

TakuMm 06pa3omM MOXKHO OMNpeaennTb MOMoXeHue ¢ (PUKCMPOBAHHOW recMeTpuein ONnA O03MMeTpa BHe
KOHTeWHepa, nepemMellaoLlerocd BMecTe ¢ KOHTEMHEPOM, U B3aMMOCBSA3b MeXAy XapakTepucTUKaMu nydka,
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CKOPOCTLIO KOHBEWepa WU AManasoHoM J03bl B 3TOM MONOXeHWW. Takoe NonoXeHue MCMomb3yloT B KayecTse
onpeneneHHol TOYKM TEKYLLLero KOHTPOMSA BO Bpems Tekylleh o6paboTku.

8.3.6 [1ns oOLEeHKU BNUAHWA NpepbiBaHUsA NpoLecca Ha 403y BbIMONHAKT cneunanbHbie U3MepeHust 403bl.
BrnnsHue npepbiBaHua npouecca onpedenseTcs NyTeM pa3MeLleHns J03UMeTPOB Unu JO3UMETPUYECKUX Mo-
TNOCOK B MOMOXeHWW, B KOTOPOM OXuaaeTcs Hanbonblliee BNUAHUE NPepbiBaHKA npolecca. Takoe nonoxeHue
4acTO HAXOAMUTCH Ha NOBEPXHOCTW KOHTelMHepa, oGpalleHHON K aneKkTpoHHOMY ny4dky. KoHTeiHep oBny4yaeTcs
NPy HopManbHbIX NapameTpax NpoLUecca v NPoLece NPepbiBaeTcs, KOraa KOHTeWHep HaxoauTca B 30He Ael-
cTBMA Ny4yka. 3aTeM npouecc BO30GHOBNAETCS, M BNUSIHUE ero NpepbiBaHusa onpeaensioT NyTeM cpaBHeHWs
003, U3BMepeHHbIX B MPOLECCce ¢ NpepbiBaHMEM, C A03aMK1, U3MEepeHHbIMU B npolecce 6ea npepbiBaHns.

B 3aBMCMMOCTU OT KOHCTPYKLMU 06Ny4YaTens MoXeT noTpeboBaTbCa OLeHKa BIUSHUS NpepbiBaHUs Npo-
Luecca Ha 003y ANs pasnuyHbIX YCNOoBUMA OBNyYeHUs WM pasnuMuHbIX NPUYUH NpepbiBaHua. g ekTsl MoryT
6bITb pasHbIMU, HANPUMEP, NPU BLICOKOW CKOPOCTM KOHBenepa ¢ NpoAyKToM GOrbLLON Macchl M HU3KOM CKOPO-
CTW KOHBeWepa c NpodykToM Marnon macchl. [pepbiBaHMsA Npolecca, BO3HMKaKLWKMe M3-3a cucTemsbl Gesonac-
HOCTM, 9MeKTPOHHOTO My4Ka U KOHBelrepa, MOryT MMeTb pasnuyHoe BrMsHME Ha 403y, U 9T 3 (eKTbl JOIMKHbI
6bITb ONpeneneHsbl.

8.3.7 MNpepbiBaHMe NpoLecca MOXET BbI3BaTbh UAMEHEHUS B BENUYMHE MUHUMATbHbLIX U MakCUManbHbIX
03, a TakkKe B MecTax, rje 8TU 3KCTpeMyMbl Bo3HMKaT. Mpu 06bi4HO 06paboTke cnegyeT y4WThIBaTL O0-
NyCTMMOE KONTMYeCTBO MpepbiBaHWi, KOTOPOE MOXEeT Npon3oinTu 6e3 BeiIxo[a NornoLleHHbIX NPoaYKTOM 403 33
npegensl cneundgukayun. 3To GyaeT 3aBMCeTb OT TOTo, HACKONLKO BrM3kK 403kl K yCTaHOBMEHHBLIM Npeaenam
BO BpeMs HOpMarnbHOW, HenpepbiBHON obpaboTku.

MpumevyaHne — [lononHuTenbHoe PYKOBOACTBO MO NMPOBEASHWI0 3KCMEPMMEHTOB MO NpepbiBaHUIO Npouecca
npw kapTuposaHun Ao3bl cM. B ISO/ASTM 52303 n AAMI TIR 29.

8.3.8 PeaynbTtaThbl NOCTPOEHUA KapThl 3HaYeHW! Ao3bl npyu OQ MOryT yKasaTb Ha BO3MOXHble MecTa C
MaKCMMarbHOM U MUHUMAIbLHOW J03aMK MPUW 3arpy3ke npoaykToMm.

8.4 PeHTreHoBcKMe obny4yaTenu

8.4.1 KapTupoBaHue go3sbl npu OQ BbINONHAETCA ANS Toro, YTobbl onucaTk 0bnydyaTent B OTHOLIEHWM
pacnpegeneHus U BOCNPOW3BOAUMOCTI A03bl M ONpefennTh BNUSHUE NpepbiBaHua NpoLecca Ha 403y.

KapTupoBaHWe O003bl CriedyeT NpOoBOAWUTL MPW BO3OEWCTBMM SHEPTUeil SMeKTPOHHOro ny4ka, WCMofb-
ayemoro ans obnyyeHus npogykta. Ecnu mcnonbayercs Gornee oOHOM HEprum, To KaptuposaHue gossl OQ
[OIMKHO BbITb BLINOMHEHO A5 KaxO0M aHeprii. Ecnu ncnonb3syetcs boree ofHOW WWPWHBI CKAHWPOBaHWS, TO
kapTupoBaHue gosbl OQ cnedyer NPOBOAUTL C UCMOMb30BaHMEM BbIBPaHHON LWMPWUHBEI CKAHWPOBaHKS, YTODLI
0xBaTUTb paboune npenensl, KOTopblie ByayT CMONb30BATLCS NPU 0BMYYEHUM NPOOYKTOB.

8.4.2 KapTMpoBaHWe J03bl cnedyeT NpoBOAWThL, NoMellas A03MMEeTPbl B KOHTEHepb! Ans obnydeHus,
3anorHeHHble 00 3afaHHbIX NpeaenoB MaTepuanoM OAHOPOAHOW NNOTHOCTM. CneayeT NPoBecTH No KpanHen
Mepe [Ba 3KCMNepuMeHTa Mo NOCTPOEHWUID KapT 003bl, OAHO C MaTepuanoM Ha HWKHeM npenene ouanasoHa
MMOTHOCTK, AMS KOTOPOro NpeanonaraeTcs UCnomnb308aTte 0bnyyarens, U Apyroe ¢ MaTtepuanom Ha BEPXHEM
npenene aToro AnanasoHa. Mameperust OQ Heobxogumbl ONs KaXO0ro MapLipyTa Yepes obnydarens.

ECnu KOHCTPYKUMS peHTreHOBCKOro obnydaTens TakoBa, YTO 3aBMCUMOCTb Mexay BpeMeHem obnyye-
HUA U MUHUMAanbLHON [030/ He aBnAeTcA NMHeMHOW B AWanasoHe MIoTHOCTM, TO ANd onpegeneHua paboyux
XapakTepucTuk obnydyaTtens cnegyeT NpoBecTy Bonee AByX KapTUPOBaHWA [03bl.

I pumMmevyaHmne — MaTepmanc:M C O,D,HODO,EI,HOIﬁ MMNOTHOCTbIO MOTYT BbITh, Hanpumep, NUCTbl UMK NNacTHbl U3
BCMNEHEHHOro NonMaTuneHa, KapToHa unu aepeea.

8.4.3 [Ins kaxpaoro Bei6paHHoro Habopa pabounx napameTpoB HeoBXOAMMO KapTUpPOBaTb AOCTATOYHOE
KONMMYecTBO KOHTeNHepoB Ansa obnydyeHus (He MeHee Tpex), YTo6blI onpeaeniTs OTKNOHeHWe 403kl U pacnpe-
JeneHve ee Mexay KoHTerHepamu. [letanu u Konu4ecTBo TpebyeMbix NOBTOPHLIX 3KCNEPUMEHTOB MO KapTu-
pPOBaHMWI0 3aBUCHT OT OMNbITA, NPUOBPETEHHOTO NPU KapTUpoBaHuKu B Npedbiaylmnx OQ, npoBedeHHLIX Ha TOM
e UMW aHanornyHoM obrnyyartene. OTo 03HAYAET, YTO ANA HOBOW YCTAHOBKU MOXeT noTpebosaTteca Gonbluee
KOMUYECTBO NMOBTOPHLIX 3KCMEPVUMEHTOB, YEM MNP NOBTOPHOW aTTecTauun Yepes onpeaeneHHbIe MHTepBan.!
BpEMEHN.

Mpu kapTMpoBaHuK 0o3bl Ans ueneit OQ B obny4yatene OOMKHO HAaXOAWTLCA AOCTATOYHOE KONMMYyecTBO
KOHTelHepoB, 4YTobbl 3P heKTUBHO MMUTUPOBaTL obny4YaTenb, 3anofHeHHbI KOHTeHepamMu ¢ MaTepuarnom
TaKOW e NIOTHOCTU, YTO M MPU KapTMPOBaHUK 403bl. KonnyecTBo KoHTelHepoB, HeobxoaMMoe Ans OOCTMKe-
HWA 3TOM UMWUTALLMK, 3aBUCKT OT KOHCTPYKLMM obnydaTens.
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8.4.4 OToenbHble O03UMETPLI, A03MMETPUYECKME MOMOCKW WMW NUCTbI A03UMETPUYECKONA MMNEHKU He-
06X0AMMO pasMecTUTb TPexpasMepHOoW CETKON, A0OCTAaTOMHON ANS N3MEpPEeHWs pacnpeaeneHns no3bl BO BCEM
obbeme KoHTelHepa Ana obnydyeHusa. KonvuecTeo O3MMETPOB 3aBUCUT OT pasMepa KOHTelHepa, KOHCTPYK-
LK1 o0bnyyaroLlen yCTaHOBKM U 3HEPIUU NyYKa PEHTreHOBCKMX Nyyell. Hanpumep, B koHTelHepe 1,0%1,0x0,5 m
O03MMETPLlI MOXHO pa3MecTUTb N0 BCEMY KOHTEMHEpPY B Tpexpa3MepHoi pelleTke ¢ waroM 10 cm (T. €. ¢ uH-
Tepsanom 10 cm).

[na kapTupoBaHMA O03bl NPM NOBTOPHOW KBanuguKauuW, KOrga He oXuMOaeTca M3MEeHeHW B pacnpe-
AeneHnn [03bl, AaHHbIE MPeablayLLIMX 3KCNEPUMEHTOB MOryT ObiTb MCMOMNb30BaHbl 418 ONTMMM3aUuK pac-
NONOXeHUsA 003MMETPOB, YTODbLI 40O3MMETPL! ObINKM COCPeoTOYEHbl B 30HaX NOTEHLUMAaNbHLIX MUHUMAaNBHON 1
MaKCUManbsHOW 003 W BbICOKOrO rpagueHTa go3bl.

MeTogbl MaTemMaTUYeCcKoro MoaennupoBaHusa NpyM COOTBETCTBYHLER nporpamMe QA, BKNOYaa CpaBHU-
TeNbHbIM aHanu3, MoryT BbiTb MOMe3Hbl AN ONTUMMW3aLUKU PacrnonoXKeHUss JO3MMETPOB M NOTEHLUanbsHOro
COKpaLLeHWsl Y1cra O3UMETPOB, MCMOMNb3YeMbIX NPWU KapTuposaHum 4o3. CM. npunoxeHue A.

8.4.5 [JaHHble KapTUPOBaHWIA A03bl, NPOBEAEHHbIX C KOHKPETHLIM PEHTFEHOBCKMM obnydyatenem, mMoryT
ObITb MCNONB30BaHbLI ANA YCTAHOBMNEHUS:

- B3aUMMOCBA3M MeXOy XapaKkTepWuCTUKaMu My4vka, paccToiHMeM Mexay NpoayKTOM W pPeHTreHOBCKOW
MMLLEHbBI, CKOPOCTLIO KOHBEWEpa U BENUYUHOW 03kl B oNpedeneHHOM MecTe BHYTPU UKW Ha KOHTelWHepe ans
06ny4eHuns, 3anonNHEHHOM OHOPOAHBIM MaTtepUanom U3BECTHOW NIOTHOCTH, 1

- B3aMMOCBSI3M MEXOY PAaBHOMEPHOCTbIO 403bl BHYTPU KOHTeHepa anst 06nyyYeHus 1 NnoTHOCTbI0 Ma-
Tepuana.

CywecTeyeT n gpyron noaxog (MOHUTOPUHT BHE HOCUTENS): oNpedenuTs MecTo ¢ (PUKCUPOBaHHOM reo-
MeTpUen ANna Ao3vMeTpa BHe KOHTelHepa, Nnepemellarlleecs BMecTe ¢ KOHTeMHepoOM, U onpegennTs B3au-
MOCBSI3b MEXY XapakTepUCTUKaMU ny4vka, CKOpOCTb KOHBelepa 1 aMnnuTy4on 4o3bl B 3TOM MecTe. Takoe
MECTO MOXHO WMCMONb30BaTh B Ka4eCTBE ONPeerneHHOW TOYKM TeKYLLero KOHTPOMs BO Bpems Tekyllen ob-
paboTKu.

8.4.6 [Ins oLeHKW BNUAHWA NpepbiBaHUS Mpouecca Ha [03Y HEOBXOAMMO BEINMOMHUTL CheuManbHble 13-
MepeHusa go3bl. BnnaHue npepbiBaHWs npouecca Ha 403y onpefdenseTcs nyTeM pasmMelleHus JO3MMEeTpoB
UnY OO3UMEeTPUYEcKUX MOoMNocoK B MecTe, B KOTOPOM OXuaaeTcsl Haumbonbluee BNUsHWE NMpepbiBaHWS Npo-
uecca. Takoe MECTO YacTO HAXOOUTCA Ha NOBEPXHOCTU KOHTeWHepa, obpalleHHON K PEHTTEHOBCKUM ITy4YaM.
KoHTelliHep obny4aeTcss npy HOpManbHbBIX NapaMeTpax npouecca. [pouecc npepeiBaeTcs, Korga KOHTeRHep
Haxo[4uTCA B 30HE AeNCTBMA Ny4el, 3aTeM npoLecc BO30OHOBNAETCA, ¥ BMUSHWE €ro NpepbiBaHWa onpenens-
eTcA NyTeM cpaBHEeHUA 003, U3MEPEHHbIX B NpoLecce ¢ npepbiBaHneM, ¢ 403aMU, U3MEPEHHbIMK B npouecce
©e3 npepbiBaHUS.

B 3aBmncumMoCTM OT KOHCTPYKUUKM obnyyaTtensa MoxeT noTpeboBaTbCA OLeHKa BNUAHUS NMpepbIBAaHWUS NpPo-
Lecca Ha 003y Npu pa3nuyHbIX YCNOBUAX 0BNyYeHUs U pasnuuHbiX NpUYMHaX npepbiBaHna. 3dekTsl MoryT
ObITb pasHbIMK, HANpUMep, NpUW BbICOKOW CKOPOCTW KOHBeMepa C NPOAYKTOM DOMbLUIOKA MAaCChl M HM3KOW CKOPO-
CTM KOHBelepa C NpoayKTOM Marnoi macchl. [pepbiBaHWs npolecca, BO3HWKaloLWe 13-3a cMcTeMbl Besonac-
HOCTW, 3NIEeKTPOHHOIO Ny4Ka W KOHBenepa, MOryT UMeTb pasnn4Hoe BUMaHue Ha 03y, U 3TW 3 eKTbl JOMKHbI
ObITb ONpedeneHsl.

8.4.7 MNpepbiBaHMe npouecca MOXET Bbi3BaTk U3MEHEHUS B BENUYMHE MUHUMANbLHLIX M MakKCUManbHbIX
003, a TaKkKe B MecTax, rge 3TV 3KCTpeMyMbl BO3HUMKAKT. [pu obbiyHON 0bpaboTke cnegyeT yyuThiBaTb 40-
NyCTUMOE KONMWYEeCTBO NpepbiBaHWiA, KOTOPOE MOXET MPon3oMTK 0e3 BbIXO4a NOrMoLLEeHHbIX MPOAYKTOM 03 3a
npegens! cneyndrkaymumn. 370 OyaeT 3aBMCeTh OT TOMO, HACKOMNbKO DMM3KN 403kl K yCTaHOBMNEHHbLIM Npegenam
BO BpeMs HOpManbHOW, HENPEePbLIBHON 0OpaboTKK.

MpumeyaHue — [JononHUTENbHOE PYKOBOACTBO MO NPOBELAEHMIO 3KCNEPUMEHTORB MO NpepbiBaHUIO Npouecca
npv KapTupoBaHuu gosel cm. B ISO/ASTM 52303 n AAMI TIR 29.

8.4.8 [ina cneumanbHblX KOHBEAEPHBIX CUCTEM WK (DMKCMPOBAHHBLIX MecT B obnyyartene, npegHasHa-
YEeHHbIX NS pasmMeLleHnsa NpoAyKTOB BPy4YHYH, CriedyeT NpoOBECTU NpeaBapuTenbHOe KapTUpoBaHWe A03bl.
Ha pacnpegeneHune 0o3bl B MPOAYKTE B 3TMX MECTax MOXET NOBMUATb MPOOYKT, NPUCYTCTBYOLMA B OCHOBHOM
mMaplpyte obnydatens. CnegyeT paccMOTPeTb BNUMsIHWE HA KanubpoBKy M HeonpeneneHHoCTb A03UMETPUN
(cm. ISO/ASTM 51261) ycnoBui, CBA3aHHbIX C UCMOMb30BAHMEM TaKMX KOHBEAEPOB U MECT, HanpuMep, MOLL-
HOCTWM J03bl U TemnepaTypbl. BoamoxHO, noTpebyeTca ycTaHOBWTL KanvbpOBOYHYH KPMBYH OO3UMETpUYe-
CKOW cUCTEeMbl AN Kax4oro mapLupyTta obrnyyeHust v (pyKCcMpoBaHHOIO MecTa. 3To MOXeT noTpeboBaTh CO3-
OaHve HOBOW KanvbpoBOYHOW KPUBOW UM NPOBEPKY CYLLECTBYIOLEN.
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8.4.9 MoryT ObiTb NpoBeAeHbl AOMNONMHUTENbHbIe KapTupoBaHus Bo Bpemsa OQ, ¢ MOMOLLbLI KOTOPLIX
MOTYT BbITb MONyYeHbl AaHHbIe ANA COKpaLleHnusl, BNoTk A0 UCKMIYeHNs, KonMdecTBa kapTuposaHuin npu PQ
(cM. pazgen 9). MNpuMepbl TAKUX UCCNEOOBaHWIA BKMOYAOT onpedeneHne BAUSHUA YaCTUYHO 3anofHeHHbIX
KOHTEMHEPOB, YTO MOMXET BCTPEYaTbCA NpW 3aBeplUeHU oBnyvyeHUs napTuu U 3arpysky TecT-MaTepuanos B
LEHTP KOHTEHEpPA, YTO MOXET MCNONb30BaThCA ANA YMEHbLUEHUS WUPUHBI (TMY6BWHBI) NPpoaYKUWM B KOHTEN-
Hepe C LUenbio AOCTMKEHUS Kenaemoro KoadduueHTa paBHOMEPHOCTU O03bI.

YacTnyHO 3anonHeHHble KOHTeWHepbl MOryT Mony4uTe Gonblyo 403y, YeM MOMHble KOHTeWHepsbl; Mo
3TOM NPUVYUHE NPW KapTUPOBaHUW 03MMETpPbl HeoBXoO4MMO pasMmellaTh B TOYKaxX C NpeanonaraeMoi Makcu-
ManbHOW 0030/ YaCTUYHO 3aMONMHEHHBIX KOHTEMHEPOR, a TakkKe B COCeQHMUE MOMHbIE KOHTENHEpPbI.

I punMmedYyaHne — Barpyaxa W3genuu B LUeHTp KOHTeI:"IHepa MOXeT NpuBeCTn K UaMeHEeHWUKD OMana3oHa 1 pacnpe-
AeneHna 403kl N0 CpaBHEHWK C NMONTHBIM KDHTEI?IHEPOM. B Takux cnydyaax JO3UMeETpPbI HeobxogMmo pasMellaTtb B TOHKax C
OXMAaeMbIMY MAKCMManbsHOM U MUHUMAanNbLHOW 003aMu.

8.4.10 KapTupoBaHue A03bl 4OMKHO ObiTh NPOBEAEHO ANS onpeaeneHus BNUSHUS, KOTOpoe MOXET OKa-
3aTb Ha O3y M ee pacrpefeneHne B KOHTeMHepe 3aMeHa Ha NpodyKUMIo ¢ ApYroi NNoTHOCTE. Ha ocHoBaHUK
3TUX M3MEepeHW MOXHO onpedennTe AONYCTUMbIM AManasoH NNoTHOCTeW, KoTopblie MOXHO obpabaTeiBaTth
BMecTe. BnuaHve nameHeHns NNoTHOCTM Ha 03y W ee pacnpegeneHme MoXHO onpegennts nytem obpaboTku
OBYX M3OEenWiA C pa3HoW NMOTHOCTLIO B MOCNEeAoBaTenbHbIX KOHTEMHepax v KapTMpoBaHWA nocrnegHero KoH-
TelHepa C u3fenneM nepeoi NIOTHOCTU W NEPBOrO KOHTENHepa ¢ U3gennem BTOPOM NIOTHOCTU. PesynstaThl
Mo 3TMM KOHTeHepam Heob6Xo4MMO CPaBHWTL C pesynbraTtaMi rOMOreHHOro KapTUPOBaHWA A03bl AM1F 3TUX U3-
OEnui ¢ Uenbko onpefeneHnsa 4oNONHUTENbHOTO OTKITOHEHWUS A03bl, KOTAa ABa U3AENNA C Pa3HOW NNOTHOCTLIO
obny4atoTca B COCeAHMX NOCnenoBaTerbHbIX KOHTERHepax. (cM. 8.4.3).

8.4.11 JaHHble, nonyyeHHbIe B pe3ynesTaTe cocTaBneHus kaptel o3 OQ, moryT gate NnpeactaeneHve o
MECTOMONOKEeHNN MUHUManbHBIX M MakCMManbHbIX 03 B 3arpyaembix U3genuax.

9 KBanudukauusa akcnnyaTtupyemMoro o6opyaoBaHus

9.1 O6wWwMe nonoxeHUs

9.1.1 Ha pacnpegeneHue 003kl BNUSET HECKOMLKO (haKTOpOoB, CBA3AHHbLIX ¢ oGnydyaTtenem v npoaykLum-
eit. PeaynsTarbl, NONy4YeHHbIE M3 KapTMpOBaHWA 403kl NpK KBanudukaumMm akcnnyaTupyemoro obopynoeaHns
(PQ), ucnonbayTca ANa onpedensHusa TOYeK ¢ MakCUManbHOW U MUHUMAanbHOW 403aMy M AUanasoHoM 403
BHYTPU NPOAYKUMK, a Takke AnA onpegeneHuns B3auMocBA3WM Mexay 3TMMKM 03aMU U A0301 B ToUKe (ToYKax)
TEKYLLEro KOHTPONS (KOHTPOMNbHbIX TOYKaX). TOYKM TEKYLLEro KOHTPOMA MOTYT HaX0AUTLCSA BHYTPU KOHTEHepa
ans 06ny4yeHusa (Hanpumep, TOYKU C MakcUMarnbHOM M MUHUManbHOW fo3aMu) nubo B onpegeneHHoM noso-
KEHWWU PAOOM C KOHTEMHEepPOM, ABUrascCb BMECTE C HUM.

Ons uenei kapTupoBaHus gosbl PQ gonyctumo obnyyeHve ¢ MCMonb3oBaHWeM [03, BbIXOAALMX 3a
npenensl JONyCTUMbIX 3HaYeHW, yKasaHHbIX B cneuudukaumMmn 0osbl 48 NpoayKTa, Npy YyCNoBUK Hanuuus
MHopMaLKK, NOATBEPKAALEN, YTO UCMONL30BaHWE 9TUX 03 He BNUAET Ha pacnpedeneHne 003kl

MpumevyaHne — MHdopmauuns o pasnnyHbiX BUAAX AeATENbHOCTW, CBA3AHHbLIX C 0O3UMETPUEN, KOTOpLIE Tpe-
Bytotca B PQ, npuBegeHa HWXe B HACTOALLEM cTaHdapTe, a Takke B HeKoTopbix nyHkTax MCO 11137-1. [Ang yoobcTea B
Tabnuvue B.3 noka3aHo cOOTBETCTBME NPUMEHMMBIX MYHKTOB B HAacTosAwem ctaHgapte u B UCO 11137-1.

9.1.2 NHchopMaums 0 Oo3ax, MU3MEPEHHbIX BO BpeMsi KapTUPOBaHUA, UCMNOSb3YeTca ANA onpefeneHus
napameTpoB NpoLecca, TakMX Kak yCTaHOBKA TaliMepa Uy CKOpPOCTh KOHBeMepa, perynupyemelx ans obecne-
YeHWs 3a4aHHON CTepUNM3yroLLen 003kl 6e3 NpeBbIlLeHNA MaKCMMAanbHOW AONYCTUMOW A03bI.

9.1.3 PeaynbTaThl KapTUpoBaHusa 0o3bl Nnpu OQ mMoryT npefocTaBuTb MHOPMAaLUWKD O pasMeLLeHn 0-
3MMETPOB NMPW COCTaBNeHWW KapT 3Ha4YeHui Jo3bl Bo Bpems PQ. Crnegyet o6paTuTb BHUMaHWE Ha Yy4YacTKM,
rae BO3MOXHO onpeferneHne To4eK C MUHUMAalbHOM U MakcumarbHOW Aosamun. TakMe y4acTKu 4OMKHbl ObiTh
n3y4yeHbl 6onee T aTenbHo, Yem 0bnacTv ¢ NPOMEXYTOYHOW L4030,

9.1.4 KapTupoBaHue gomKHO BbiTb BbIMONMHEHO 4OCTATOMHO AeTanbHO, YToBbl ONpegeniTe TOYKM C Mak-
CYMAarbHOW U MUHUManbHON 403aMK1 BHYTPW UMK Ha NOBEPXHOCTW 0brnyvaemoin npogykumu. MNpu pasamMeLleHnn
OO3UMETPOB crefyeT NPUWHATL BO BHUMaHWE BO3MOXHbIE 3HA4YUTENbHbIE M3MEHEHWS 003bl BHYTPU UMK Ha
NMOBEPXHOCTW OTAENbHbBIX eJUHWL NPOAYKUKMK. Kaxabli cnyvan TpebyeT nHAMBUAYyanbHOW OLEHKN, HO HEKOTO-
pble MOMeHTbI 0BLLero pyKoBoAcTBa Mo pasMeLleHnio JO3UMETPOB npuBedeHbl Hke 1 B ISO/ASTM 52303.
MeTooMkn MaTeMaTM4ecKoro ModennupoBaHus, B paMKax COOTBETCTBYIOLLEN NporpaMmbl KOHTPOMS KadvecTsa,
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BKNH4an CpaBHMTeﬂbelﬁ aHanna, Takke MoryTt BbITb NONE3HbI npyv OoNTUMU3aun NoNoXeHnA JO3MMETPOB U
NOTEHUWANbHOTO COKpaweHna nx Konmn4ecTea. Cwm. npunoXxeHune A.

MpumedaHune — [JononHUTENbHYO MHGOPMaLKWo 0 KapTupoBaHu 4o3bl cM. BAAMI TIR 29 n ISO/ASTM 52303.

9.1.5 Keanudukaumio akcnnyaTupyemoro obopynosanus PQ cnegyert NoBTOPUTL, €CNU N3MEpeHUs Npu
OQ nokasbiBatoT, UTo B 06ny4YaTenb BHECEHbI TAKUE UBMEHEHUS, YTO OOUH UMK HECKOMNBKO BbIBOAOB, NOMy4eH-
HbIX B X04e KBanudukauum aKkcnnyatupyemoro obopygosanua PQ 6onblue He COOTBETCTBYIOT AENCTBUTENb-
HOCTU, MIK eCN NPOU30LLIO U3MEHEHWE NMPOAYKTA, KOTOPOEe MOXEeT NOBMMATL Ha 03y UMW pacnpegeneHve
poabl. OgHako TpeboBaHve NOBTOPATL KBanUgMKauMio akennyaTupyemoro obopynosaHus PQ Ha perynsipHoi
OCHOBE He YCTaHOBMEHO.

9.2 lamma- U peHTreHOBCKWE NY4H

9.2.1 KoHdurypauus zarpy3ku

9.2.1.1 Ins kapTUpoBaHUA [,03bl OTAENbHbIE KOPOOKM C U3AENUAMU JOMKHbBI ObITh PACNONOMXKeHbI B KOH-
TelHepe ans obrnyvyeHns Takum o6pa3om, 4HTo6bl MOXHO GbINO ONpeaenuTe NpeanonaraeMyio 06bI4HY0 CXxemy
3arpyskn. CnegyeT yunTblBaTb OCHOBHbIE XapakTepPUCTUKA M3LENWs, BKIOYan pasMepbl U BEC OTOENbHbIX KO-
po6oK C M3aenusaMu, 4ONyCTUMbIE BApPUALMN 3TUX NapaMeTpoB, cneundukal o 0036l ANA U30eNus U JaHHble,
nonydeHHble B XO4e KapTUPOBAHWMS [03bl MpW NpoBedeHUMW KBanudwmkauuv OeicTByollero obopynoBaHus
0OQ. ObpasLbl KapToOHHbLIX KOpobok ¢ uzgenusimu, kotopble byayT obpabaTteiBathcs Bo Bpemsa PQ, Heobxogu-
MO U3MEPUTbL U B3BECUTbL A1 NOATBEPKAEHNA COOTBETCTBUA ONPEAEreHHbIM XapakTepucTMkamMm nNpoayKLmu.

KapToHHble KOpODKM C U3LEenUAMN OObIYHO YCTaHOBMEHbI TaknuM 06pa3om, YToObl ObINO BO3MOKHO Of-
TUManbHO UCNOSb30BaTh 06beM KoHTeRHepa ans obnyyYeHns. OQHaKo B HEKOTOPbIX CRyYasx AOCTYNHOE Npo-
CTPaHCTBO He MoeT BbiTb MCMONb30BAHO MOMHOCTLIO U3-3a OFPaHMYeHWIA, CBA3aHHbLIX C XapaKTePUCTUKON MU3-
Oenus, HanpuMep, Y3K1A yCTAaHOBMEHHLIN AUMana3oH 003, BhICOKas NMOTHOCTL UMM HEOOHOPOAHOCTL U3AEenus,
Unu pasmepbl KOpobKX.

OnpepeneHHasi KoHUrypauus 3arpyskiM U3Lenui B KOHTERHEP Anst 00ny4eHns MOXeT CoCToATh U3 bo-
nee Yem OfHOro TUMNa M3LEenus 1 BKNOHYaTh HECKONbKO pa3MepoB 1 Beca kopobok. CneaoyeT uay4uTe BNUsIHUE
Ha pacnpegeneHue 003bl TEXHOMOTMYECKOW 3arpy3ku M3genuin ¢ pasnyMyHON NNOTHOCTbID B pasHbiX MecTax
KOHTelHepa. BnusHue Ha pacnpegeneHue 003kl MOXET ObITh YCTAHOBIMEHO NMYyTEM BbIMOMHEHUS] 3KCNEPUMEH-
TOB MO KAapTMPOBaHUIO A03bl AN Pa3NUYHbIX KOHUIypaunun 3arpy3kn, raoe KpaHue 3HaudeHus NoTHOCTU U3-
Oenusi pacrnonoXeHbl B pa3fMyHbiX MecTax KoOHTelHepa ona obnydyeHusa. B pesynstaTte cocTaBneHUs KapThbl
0,03kl MOKET ObITh ONpefeneHo oAHO UMMM HECKONbKO MeCT NoTeHUManbsHO MUHUMaNbHOM UIMM MakCcUMarnbHOR
Ao3bl (cMm. ISO/ASTM 52303).

9.2.1.2 B HeKoTOpbIX CUTYaLMAX KapTOHHbIE KOPOOKW C M3LEenMaAMM MOTYT NepemMeLlaTbCsl BHYTPU KOH-
TelHepa Anst 0bnyyeHnsa UNu eguMHWLLI NPOAYKL UKW MOTYT DbITh NepeMeLleHbl BHYTpU KOPoDKK, YTO BNMAET Ha
pacrnpegeneHne aosbl.

Ecnu kopobku ¢ n3genusmu MoryT NnepemeLLaTtbCsl BHYTPU KOHTellHepa Ans obnydYeHns U Nnpu 3ToM oKa-
3blBaTb BMNWSIHWE Ha pacnpefeneHue A03bl, TO ANA NpeaoTBpalleHUs NepeaBuKeHns uagenve Heobxoammo
3adukcupoBatb. MaTtepuansl, ucnonb3ayemMble ANA UKcaLUMM U3Lenusa BO BpeMsi NpoBedeHus Keanuduka-
LuM akcnnyatupyemoro obopygoBaHusa PQ, OOMKHbI TaKkKe MCMNonb30BaTbCa BO BpeMsa 00bl4HOM 0BpaboTku
M OOMmKHbl BbITh YKa3aHbl B cneuudukauuy npouecca. B cnyyae, ecnu kapToHHbIE KOPOBKU C U3OENUAMU He
MOryT BbITh JOCTATOMHO HaZAEeXHO 3adUKCMPOBAHLI, TO 3TO HEOBXOOQMMO YUYeCTb MpWM COCTABMNEHWUW KapThl A03,
Hanpumep, COCTaBUTbL KapThbl HAUXYALWeNn KOHbUrypauuu.

Ecnu usgenve MoxeT nepemMeLlaTbcsa B KOpobKke 1 Npu 3TOM BIUATL HA pacnpefeneHne o3bl, TO 370
cnenyeTt y4nThIBaTh NPW COCTaBMNEHUU KapThl 403, HANPUMEP, COCTaBUTh KapThl HECKOMNbLKUX BO3MOXHbLIX OpU-
eHTauuin n3genvs B kopobke 4ns onpegeneHuns HauxygLwero cueHapus pacnpegeneduns 4o3bl.

9.2.1.3 Vilsgenusa HUM3KOW NAOTHOCTM, Kak npasufo, 4OCTAaTOMHO OAHOPOAHEl, NO3TOMY OpPUEHTaLKUsA OT-
OenbHbIX U3OENUA B KOHTEeNHepe Anga obnyyeHus BpAL NN OKaXeT CYLLeCTBEHHOE BNUSHWE Ha pacnpegene-
Hue [o3bl Npu obnydeHun ramma-nydyamu. OQHAKoO OpueHTaLKWs HEOOHOPOAHLIX MPOOYKTOR, HanpuMep, co-
JepXalunx KOMMOHEHTLI BLICOKOW NNOTHOCTM U NYCTOThI (HanpyuMmep, metaniMyeckne n MetannononvMepHbie
MMMNNaHTaThbl), MOXKET 3aTPyOHUTL NOMyYeHWe NPUeMIIeMOoro pacnpeneneHuns 403bl, U B HEKOTOPbIX CIyYasax
MOXeT notTpeboBaTbca cneunansHas OpueHTaLmsa U3genuin B KaXKaom KoHTelHepe Ons obnyyveHust.

9.2.1.4 [locTatoyHOE KONMUYECTBO MOMHOCTLK 3arpyXeHHbIX KOHTEMHEPOB ANA 0Bny4YeHWus OOIKHO
ObITb 4O3UMPOBAHO NpY 3a4aHHOM Habope napamMeTpoB npouecca, YTobbl MOXHO BbINo onpegennTs Bapua-
BenbHOCTL 403kl M pacnpefeneHne 003kl Mexay KoHTelHepamu. [ina nonydyeHus cTaTUCTUYECKW AOCTORED-
HbIX AaHHblX HEOOX0AMMO MPOBECTW KapTMpOBaHWe 003 Kak MUHUMYM Tpex KOHTeiHepoB. [Ansa nony4yeHus
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Bonee AOCTOBEPHbIX U3MEPEHHbIX 3HAYEHWI HeoBxoaMmMo npoBecTu Gonbluee YMCNO IKCNEePUMEHTOB MO
KapTUpoBaHuio O03bl. [INsa npoBeaeHns NOBTOPHOIO KapTUPOBaHUA 003bl MOXKET OblThb AOCTATOYHO pasme-
CTWUTb OO3UMETpPbl TOMBKO B 30HAX C 3KCTpPeMasnbHbIMMA 3HAYEHUAMMW 003bl, 2 HE MPOBOANTL NOMHOE KapTu-
poBaHWe 403bl.

KonuuecTBO KOHTEAHEPOB ANA 06nyYeHns, cogepkallux NpoayKT Ui Mogenb NPOAYKTa, 3KCNEePUMEHTHI
C KOTOPbIMW OOMKHbI NpefllecTBOBaTbL M CreAoBaTh 3a KapTUPOBaHHbLIM NPOAYKTOM, 3aBUCUT OT KOHKPETHOW
KOHCTpYKLMK obnyyatens. Cxema cocTaBneHus KapTbl 403bl OYAeT BAWMATE HAa MHOPMAaLIMIO, KOTOPYIO MOXHO
nony4uTb 06 ncTovHmkax sapuaumm (cm. npunoxerue D). JaneHerwee pykosogcteo cM. B ISO/ASTM 52303.

9.2.1.5 YacTU4HO 3anonHeHHbIEe KOHTEMHepbl ANs obnyveHWs Takke OOMKHbI BbiTb yKa3aHbl Ha KapTe
Ons noATBepXOeHWs COOTBETCTBUSA cneyudukaunmy 0o3bl. YUnTeiBas, YTo YaCTUHHO 3anofiHEHHBIA KOHTeHep
MOXeT cofepaTb MeHbllee KonuuecTBo KOpoOokK, YeM MOMHOCTLH 3amMofHEeHHbIN KOHTenHep, pacnpegene-
HWEe [03bl MOXKET MEHATbCA B 3aBUCUMMOCTM OT KONMM4YecTBa KOPOOOK B 4acTWYHO 3arnofTHEeHHOM KOHTEeWHe-
pe. Takum obpasom, oLeHka pacnpeneneHnst 4o3bl B HaCTUYHO 3anOnHEeHHbIX KOHTenHepax ans obnyyYeHus
OOIMKHa BKNOYaTh OLEHKY pacnpegeneHus 4o3bl Ha OCHOBE pasnu4yHOro konM4yecTsa NpoayKTa B KOHTenHepe
ansa obnyyeHns. Bo BpeMs MCMNBITAHUA YaCTUYHO 3aMNONHEHHBIX KOHTEMHEPOB MpW NPOBEAEHUM aTTecTauum
Oencteyrolero obopynosaHus OQ MoxeT BbITb NonydeHa LeHHas MHopMaLMs, KoTopas MOXET obrnerunts
pa3paboTKy 3KCnepuMeHTOB AN NpoBeAeHUa KBanudnkauum skcnnyatupyemoro obopynosaHua PQ. B kaue-
CTBE anbTepHaTMBbl, MOXKHO 400aBUTE UMUTHUPYIOLLEE U3LENWE B YACTUYHO 3aMnonHeHHbI KOHTeNnHep ans ob-
JIYHEHWS € Lernblo MMUTaLMW MOMHOCTLIO 3arpyXeHHOro KoHTenHepa. 3To cnocobecTBYET MUHUMU3MPOBAHWNIO
BNMAHUS HA pacnpegeneHne 003bl, NPWM aKCcnepuMeHTax ¢ YaCTUYHO 3arnofTHEHHBIMW KOHTENHEpamu.

Ecnu skcnepyMMeHThl ¢ YaCTUYHO 3aMNONHEHHBIMW KOHTEMHepamMu Ana obnyyeHUs NPUBOAAT K Henpu-
eMreMbIM U3MEHEHMAM pacnpegeneHns NorfoweHHON 003bl, TO MOXHO MUHUMU3UPOBAaTL 3TO BIUSHME, UC-
nonb3ysi HeobxoaMMOe KONUYECTBO KOMMNEHCHUPYOLLMX UMUTUPYOLLUX n3genuin. [letany Ucnons3oBaHusa UMu-
TUPYIOWWX U3AENMA AOMKHBI BbiTh OTpaXKeHb! B cneuudukaumnm npouecca.

9.2.2 [losumeTpuna

9.2.2.1 PaamMmelleHne O03UMETPOB

9.2.2.1.1 JoaumeTpbl pa3MellanT B KaxOoM MONHOCTLI0 3arpyXeHHOM KOHTelHepe Ans obny4deHus,
noanexalwlem KapTUMpOBaHWK, B KONWYecTBe, OOCTAaTOMHOM Ans onpefeneHns ToOYeK MUHMMAaNbHON U Mak-
cvmansHoi 0o3. [laHHble kapTupoBaHusa 0o3 npu OQ moryT ObITh MCMOMbL30BaHLI B KAYeCTBe PYKOBOACTBA
Mo pasmeLLeHnio O3MMETPOB, OPUEHTUPYSCH HA OXKUaaeMble 06MacTv MUHUManNbHBIX U MakCcUManbHbIX 4O3.

9.2.2.1.2 NoaumMeTpbl cnefyeT pasMellaTbh B 30HaX € OXWOaeMbiMU MUHUManbHOW U MakCUManbHOW
403aMK B YaCTU4YHO 3anofHEHHbIX KOHTEMHepax, a Takke B COCEOHMX KOHTehHepax ans obnyyeHus, Ha pac-
npegeneHne 003 KOTOPbIX MOMYT OKa3biBaTb BAWSHWE YaCTUYHO 3aMOMHEHHLIE KOHTEWHEPDI.

9.2.2.1.3 MecTo, KOTOpOE ByaeT UCNoNbL30BaTLCA ANA TEKYLLETO KOHTPOMS TEXHONOMMYECKOro NpoLiecca,
OOIMKHO BbITh BKIMOYEHO B NMNaH pasMelleHns go3umetpa ana PQ. 3To MecTo KOHTpOnst AOMKHO BbITk yaob-
HOI TOYKOW BHYTPW, Ha MOBEPXHOCTM UMM PAOOM C KOHTEMHepoM Anst obnyveHusi, HO Bcerga nepemMeltarbes
BMecCTe C KoHTelHepoM. B kavecTBe TOYKM KOHTPOMS MOTYT UCMNOMb30BaTLCA TOYKW PACMONOXEHUA MUHUMATb-
HOW UM MakCMManbHOW J03bl, XOTA He YCTaHOBMEHO Takux obssaTenbHbix TpeboBaHui.

9.2.2.1.4 Cuctema OO3UMMETPUM OOMKHA UMETb JOCTATOMHO BbICOKOE NMPOCTPAHCTBEHHOE paspelleHue
Onsl UBMEepeHUs rpagueHToB 403bl, KOTOPbIE MOTYT BO3HWKATb, HANpUMMep, Ha rpaHnuax pasgena Matepuarnos.

9.2.2.1.5 [1ng npoaykTa, BbI3LIBAKOLLErO NOKaNbHOE 3KpaHUpOBaHWe UMW paccesiHue, MoXeT notpebo-
BaTbCH WUCMOMb30BaHWE TOHKOMSIEHOYHbIX AO3MMETPOB 4N NonyYeHus HeobXO4MMOro NpPoOCTPaHCTBEHHOrO
paspelueHus. [Ang gocTwxeHusa TpebyemMoro NpoCcTpaHCTBEHHOMO pas3pelleHus MoXeT okasaTbes Heobxoau-
MbIM MCMOMb30BaHME MIEHOYHbIX 403UMeTpoB Ges 3alMTHOro naketa. Takue JO3UMMETPbl MOTYT OblTb 0CObEeH-
HO BOCMPUMMHYMBEI K UBMEHEHWID BMNAXKHOCTM, YTO MOXKET NMPUBECTU K 3HAYUTENBLHBLIM MOrPeLlHOCTSM n3mMepe-
HWIA. Takme owmnbKn MoryT BbITh YMEHbLLUEHEI MOCPEACTBOM 0BnyYeHUs Npy KapTMPOBaHWUM OOMOMHUTENbLHBLIX
OO3MMETPOB B HEenocpeacTBeHHol bnusoctn oT 06pa3uoBbiX AO3UMETPOB C reoMeTpuen, obecnedmearoLwen
obny4eHne goavMeTpoB 000OMX TUMOB OA4MHAKOBOW A030M. Jlloboe pasnuyne pesynbTaTtoB MamepeHus 003kl
O03MMETPaMM 3TUX OBYX TUMOB MOXHO WUCMOMb30BaTh AJ1F KOPPEKLUK pe3ynsTaTtoB KapTUpoBaHUA 003bI.

9.2.2.1.6 Ons NpoOyKuUM C HWU3KOW MIOTHOCTbIO, 0BMy4aemMon ramma- Unn PeHTreHOBCKUMW My4amMu,
06bIYHO JonyCcKaeTca pa3MeLLeHe JO3UMETPOB CHapPYXW NEPBUYHON YNAKOBKN MPOOYKLMM, MOCKOMbKY 3HAY M-
TenbHble rPagUeHThl 403bl HA OTAEMNbHbLIX eAuHULAaX NPoaYKUMK BO3HUKHYTE HEe MOryT. TUNWYHBIM NpUMEpPOoM
ABMNSETCA NPOOYKLMWA, cOoenaHHasl U3 3MIeMEHTOB C HWU3KMM aTOMHbIM HOMEPOM (T.e. U3 HEMETAnNMOoB) 1 Npu
3TOM He MmeloLwas 4oCTaTo4HO DOMNbLUOW Macchl, CNOCOOHOM BbI3BaTb MECTHOE 3KpaHMpOBaHWe 0bnyyYeHus
cocefgHux obnacTten.
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MpumeyaHune — B HeKoTOpbIX KOHCTPYKUWsX obnyyaTenei B NpogyKTe C HW3KOW NNOTHOCTBIO MOTYT BO3HW-
KaTb 3HAYUTEMbHBIE TPAOMEHTBI A03bl M3-38 KOHCTPYKUMKW 0BnydaTens v pacrnonoXeHus mMaTepuanoB KOHTelHepa Ans
obnyyeHunn.

9.2.2.1.7 Ang npogykuun 4ocTaToqHO BoMbLUOK Macckl, CNOCOGHOR BbI3BaTh MECTHOE 3KpaHMpPOBaHVe
npw obryyeHWM rammMa- U peHTTeHOBCKUMU MyYaMK, MOXET OKa3aTbCsl HEODX0OMMbIM pasMellaTbh JO3UMETPbI
BHYTPW NEPBWYHON yNakoBKWM M3OEnun, 4Tobbl onpenennTb MakCUmarbHYK M MUHUManbHYK A03bl. Hanpu-
Mep, UMNIaHTaT U3 TUTaHa UMEeeT 3Ha4YMTenbHO BOonbLUYI0 NMMOTHOCTL, YEM YMaKkoBOYHbIE Matepuarbl, U no-
3TOMy MOXeT notpeboBaTbca pasMmelleHe 4O3MMETPOB BHYTPU CTEPUNBHON BapbepHon CUCTEMBI.

9.2.2.2 NMoBTOpEHUE KAPTUPOBAHUSA 03kl

Y106kl MonNyynTb MHOPMaLKMO 06 N3MEHEHUN J03, BbI3BAHHOM pa3snuyvem obnydartenei, paznuymvem
npoaykuMn n HeornpeoeneHHOCTbH O03UMETPUN, KapTUPOBaHMe BLINOMHAETCH HEeCKonbKo pas. Onda nonyde-
HUA CTaTUCTMYECKN AOCTOBEPHbLIX PEe3ynbTatoB pekoMeHAYeTCAa MUHWMYM TpexkpaTHOe MOBTOpPEHMe KapTu-
pPOBaHWUA, KaX bl C OTAEMbHbBIM KOHTEWHEPOM; MPW yBENWYEHUW KoNMYecTBa NOBTOPEHUA OCTOBEPHOCTL W3-
MEepEeHHbLIX BENMYUH noBblwaeTcs. [1pyv BbINONHEHWMM MOBTOPHbLIX U3MEPEHWUA MOXET 0Ka3aTbCa A0CTaTOYHbIM
nomMeLlats JO3UMETPLI TOMLKO B TOYKK C 3KCTPEMYMaMU [03bl, @ He BbIMOMHATL MNOMHOe KapTUpoBaHMe 403bl.
JanbHeiwee pykoroacTeo onvcaHo B ISO/ASTM 52303.

MoryT 6bITb OTAEMNBHLIE CNyYau, Hanpumep, obrnyvyeHue ANa onpefeneHusa 003kl CTepunmMaaunu, Korga
MCNONb3YHTCA TOMNLKO OOWH UNW OBa KOHTEMHepa Ans obnyveHus. B aTux cny4asx B Kaxablil KOHTeHep ons
obnyyeHuna cnegyet NOMeCTUTb 4OCTaTOYHOE KONMYeCTBO A03MMETPOB ANA ONpeferneHns TOHYEK pacnonoxe-
HUA U U3MEepPEeHWUss MMHUMAarbHOW U MakcumanbsHOW 403.

9.2.3 AHanu3 gaHHbIX KAPTUPOBaHUA 03

[aHHble KapTUpoBaHWA 003 aHaNU3UpPyTCA:

a) 4ns onpefeneHust TOYKM TEKYLLLEro KOHTPOIS, B OTHOLUEHUW K TOYKaM MWHUMAanbHEIX M MakCMManb-
HbIX 003 0BnyyYeHns n3genus, u

b) onpemeneHWss KOMMNOHEHTOB HEOMNpPeAEneHHOCTH, CBA3aHHbIX C MCMOMb30BaHWEM TOYKW TEKyLLero
KOHTpOns AN NpoBefeHWs HeNpsMbIX M3MEPEHUA MUHUMAanbHOW U MakcUMarnbHOW 003, rAe 3TO NPUMEHUMO.

MpumeyaHue — PacluiMpeHHOe PYKOBOACTBO MO BbLIGOPY MO3ULMIA TEKYLLEro KOHTPONSA MpPUBEOEHO B
AAMI TIR 29 n ISO/ASTM 52303. PykoBoOcTBO NO UCMNONb30BAHWIO AaHHbIX ANs OnpeaeneHa KOMNOHEeHTOB Heonpeae-
NEHHOCTW CM. B npunoxeHun D.

9.3 O6ny4eHue 3NeKTPOHHbLIM NY4YKOM

9.3.1 KoHdurypauusa zarpysku

9.3.1.1 [Ina cocTaBneHus kapThl 403 OTAEMNbHLIE KOPOOKM C U3AENUAMU pacnonarakT BHYTPU KOHTENHe-
pa ans obnyyeHusa Takum o6pasom, YToObl oNpedenuTh NpeanonaraeMyro CXemy TekyLleln 3arpyaku. [Npn atom
ClefyeT YyYWTbIBaTh KMOYEBbIE XapaKTepUCTUKW W3Lenus, BKMoYas pa3mepbl U Bec OTAEeNbHbIX Kopobok ¢
NPOOYKTOM WM OONYCTUMbIE BApMaLMN STUX NapamMeTpoB, COCTaB U3genusi, opueHTauunio kKopobok c nagennsammn
¥ eOUHWL M3Oenui BHYTPM KOpOBKKM OTHOCUTENbHO HanpasneHus ny4vka, cneyupukaumio o3kl ANS U3genus 1
BbIBOAbI, MOMYyYeHHbIE NPKU KapTUpoBaHuu 0o3bl Bo Bpema OQ. Heobxooumo onpenenuts pa3mepsl U Bec 06-
pasLoB KOpobokK ¢ U3aenusiMu, KOTopble noanexar obnydeHuto Bo Bpems PQ, utobsl ybeanThes, YTo KOpobKy
C U34enusiMn COOTBETCTBYHT ONPEAeneHHbIM XapakTepucTUkamMm NpoayKUunn.

OpueHTauma nsgenvin B Kopobke MOXET OKasbiBaTb BNUAHWE Ha pacnpegeneHe 403bl U MO3TOMY OOK-
Ha y4YMTbIBATLCS MPUY NOATOTOBKE U3AENUA K SNeKTPOHHO-NYy4eBON cTepunuaaunn. KapToHHble kopobku ¢ uzge-
nusiMy 0BbINHO pacnonaratTcs Tak, 4Tobbl ONTMManbHO UCMONb30BaTe 06beM KOHTelHepa ans obnyvyeHus.
OpHako B HEKOTOPLIX CNy4Yasx OCTYNHOE NPOCTPAHCTBO HE MOXET ObiTb UCMONb30BAHO U3-3a OrPaHUYEHWA,
CBA3aHHbLIX C ONMpefeneHHbIMU XapakTepucTuKaMu U3Nenus, Hanpumep, Y3kuin 4ManasoH 003, BbICOKada nnoT-
HOCTb UMW HEOOHOPOOHOCTL M3LENWIA, UMK pasMepbl KOPoBKU.

9.3.1.2 B HeKkoTOpbIX CUTYaLMAX KAPTOHHbIE KOPOOKW C M3LEenMaAMM MOTYT NepeMeLLaTbCsl BHYTPU KOH-
TelHepa gna obnyyeHua WnWM eQWHULbBl U3Oenuid MOryT NepeMelLaTbcsl BHYTPWM KOpoBKKM € n3genuem, 4To
OKa3blBaeT BMMsiHWE Ha pacnpejeneHune 003bl.

Ecnu kopobku ¢ n3genusiMu MoryT NepemMeLLaTtbcsl BHYTPU KOHTelHepa Ans obny4YeHns U Npu 3TOM OKa-
3bIBaTh BMMSIHWE Ha pacnpefeneHue O03bl, TO AN NpefoTBPaLLeHs NePeaBIMKEHUs u3genusa Heobxogumo
3adukcupoBathk. MaTtepuansl, ucnons3dyemMsle Ana UKcaLuyM M3genvus BO BpeMsi NpOBefeHus keanuduka-
Lun akcnnyatupyemoro obopygoBaHmsa PQ, OOMmKHbI TaKKe MCMNonb30BaTbCa BO BpemsA 00bl4HOM 0OpaboTku
M OOMMKHbI ObITh yKa3aHbl B cneuudmkaumy npouecca. B cnyyae, ecnu KapToHHbIE KOPODOKM C M34enamMn He
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MOryT BbITb JOCTATOMHO HaAEXHO 3aMMKCMPOBaHbI, TO 3TO HEOBXOOMMO YY4eCcTb NPK COCTABMNEHUM KapThl 403,
Hanpumep, cOCTaBMTb KapTbl HAUXYALLEN KOHUrypayuu.

Ecnu usgenua moryT nepemMeliaTscs B KOpobKe 1 Mpu 3TOM BNUATL Ha pacnpefeneHue 4o3bl, TO 3TO
cnepgyeTt yuYuMThIBATb NPU COCTABNEHUKN KapThl 003, HANPUMeEpP, COCTAaBUTbL KapThl HECKOMNBKUX BO3MOXHbIX OpU-
eHTauuin u3genuin B kopobke ANs onpefeneHna HauxyaLwero cleHapusa pacnpegeneHus 0o3bl.

9.3.1.3 JocTtaTo4Hoe KONUYeCcTBO NMOMHOCTLIO 3arpyKeHHbIX KOHTEMHEPOB ANs 00nyYeHust LOMKHO BbiTh
J031MpOBaHO Npu 3agaHHoM Habope napameTpoB npolecca, YTobbl MOXHO BbiNno onpefenuTb Bapuabenb-
HOCTb J03bl U pacnpefeneHe 0o3bl MeXay KOHTerHepaMu. [ns nony4yeHnsa cTaTUCTUYECKN JOCTOBEPHbIX pe-
3yNnLTATOB PEKOMEHAYETCH MUHUMYM TPEXKpaTHOE KapTUPOBaHWe A03bl, KAaXAbIA ¢ OTAEMNbHLIM KOHTEAHEPOM;
npwv yBenuUYeHUM KONnmM4YecTBa NOBTOPEHUA JOCTOBEPHOCTL U3MEPEHHbIX BEMUYMH KAK MMHUMYM TPEX KOHTEeM-
HepoB noBbiWwaeTca. Mpyu BeINONHEHWUW NOBTOPHLIX KAPTUPOBAHMIA MOXET 0Ka3aTbCs A4OCTAaTOYHLIM NOMELLaTh
O03MMETPbI TONbKO B TOYKU C 3KCTPEMYMaMM [03bl, 8 HE BbIMOMHATbL MONHOE KapTUpPOBaHWe 003bl.

B 3aBMCMMOCTM OT KOHCTPYKUMW 0BnydaTtens, No kpanHen mepe OguH KoHTenHep anst obnydeHus, non-
HOCTbIO 3arpy>KeHHbIN NPoAYKTOM, MOXKET NpeaLlecTBOBaThL M CreqoBaTh 3a KOHTeMHepaMu ans obnyyeHus
KapTUpoBaHWeM [03bl, YTOObl MUHUMW3UPOBAThL BMUSIHWE OPYTrMX pa3HOPOAHLIX NPOAYKTOR B 0bnydyatene Ha
pacnpefneneHue 0oasl B Nnpogykte npu PQ. Cxema kapTupoBaHWa 003kl BNUAET HA UHpopMaL WMo 06 MCTOYHK-
Kax BapuabenbHOCTU, KOTOPYH MOXHO nony4yuTs (cM. npunoxeHuwe D). JlononHWTensHOe pyKOBOACTBO CM. B
ISO/ASTM 52303.

Mo pesynbTatam KapTMPOBaHWUS A03bl MOXHO ONMpenenuTb, Kak M3MeHeHWe onpefeneHHbiX NapamMeTpoB
npouecca MmoxeT obecnednTs 403kl B Npegenax cneuyndukanin Ans TekyLen ctepunmsalmoHHon obpaboTku.
M3meHeHne napameTpoB 6e3 NMOBTOPHOrO KapTUPOBaHUA 003bl OyAET NpuMemMnemMbiM TOMbBKO B TOM cChy4dae,
ecnu npegbiayliMe UccrnefoBaHUa MOATBEpPXKOAKT, Kak U3MeHEeHMe 3TUX NapaMeTpOB BMUAET Ha OOCTaBKY
003bl. OBbIYHO 3TO NPOUCXOAWT TOrAa, Korga BLINo O4EBMAHO, YTO NapameTphl (HanpuMep, CKOPOCTb KOHBER-
epa, TOK My4ka U T. 4.) UMELOT NpsAMYI0 CBS3b C A030M 0Bny4eHums.

[Onsa onpegeneHns BNWAHUS M3MEHEHWS NapaMeTpoB Ha AOCTaBKy A03bl MOXET ObiTb MCNONb3oBaHa
MaTemMaTtudeckasa Mofenb, npollealasi COOTBETCTBYIOLLYIO NPOBEPKY.

9.3.1.4 YacTU4HO 3amnoriHeHHblE KOHTEWHepbl OANA 0bny4vyeHUsa Takke OOMKHbI DbITh yKaszaHbl B KapTe
OIS NOATBEPXKOEHWA COOTBETCTBUSA CNeLngUKaLny 4o3kbl. YUMUTEIBAS, YTO YACTUYHO 3aMN0ONHEHHBIA KOHTEMHEDP
MOXeT cofepaTb MeHbllee KOnuuecTBo Kopobok, YeM MOMHOCTLH 3amMofHEeHHbIN KOHTeNnHep, pacnpegene-
HWe 003bl MOXET MEHATLCS B 3aBUCMMOCTM OT KONMMYECTBa KOPOBOK B YAaCTUYHO 3aMOMHEHHOM KOHTeHepe.
Takum oBpa3om, oLeHKa pacnpeaeneHns o3kl B HaCTMYHO 3anonHeHHbIX KOHTeHepax Ans obnyyYeHus gomx-
Ha BKNK4YaTb OUEHKY pacnpefeneHusa [03bl HA OCHOBE PasrfMYHOro KoNnuyecTsa NpoayKkTa B KOHTeWHepe Ans
obnyueHusi. B kauecTBe ankTepHaTUBLI, MOXHO 000aBUTL UMUTUPYIOLLEE U3AENWME B HACTUYHO 3aMOMHEHHbIN
KOHTENHep Ans obnydyeHWs C LEenbH MMUTALUKW MOIMHOCTLH 3arpy»eHHOro KoHTerHepa. 3To cnocobceTeyeT
MUHUMU3UPOBAHUIO BMUSAHMSA HA pacnpedeneHume 4o3bl, Npu 3KCNepuMeHTax ¢ YaCcTUYHO 3aMonHEHHbIMUW KOH-
TerHepamu.

PaccTosHue Mexdy COCeLHUMM KOHTerHepaMu Ansa obnyyvyeHus, Npoxoasiummn Yyepes ny4ok, W/unm Ko-
NIM4eCTBO NPOAYKTa B YaCTUYHO 3aMnofIHEHHOM KOHTeHepe Ansa 0bnyyeHus TalKke MOXKeT BNMATbL Ha 403y, Mo-
ny4aemy NOMHOCTLIO 3arpy»eHHbIMKW KOHTEMHEPaMKU Ans 06nyYeHus, pacnonoXeHHbIMW pPAOOM C YaCTUYHO
3anoNHEeHHbBIMWU KOHTeHepamMmu Ang obnyyeHusa. 3T0 cnegyeT yYUThIBATE NPY COCTABNEHUN CXEMbI pa3MeLLe-
HUA go3umeTpoB (cM. 9.3.9).

Ecnu skcnepumeHTbl C YaCcTMYHO 3anofIHEHHLIMKW KOHTeMHepaMu Ana obny4yeHus NpuMBOAAT K Henpu-
emMrnemMblM M3MeHeHWsaM pacnpeaeneHns NorfoweHHoON A03bl, TO MOXHO MUHUMU3NPOBAaTb 3TO BUSHME, UC-
nonb3ys HeobXo4uMoe KONMMYeCcTBO MMUTUPYIOLLMX U3genvi. [letanu ncnonb30BaHus UMUTUPYHOLLMX N3Oenui
OOMKHbI BbITE OTpa)eHbl B cneyndukaunm npowuecca.

9.3.2 lo3nmeTpuAa

9.3.2.1 PasmelleHne O3MMETPORB

9.3.2.1.1 MNpwn BbINOMHEHUN KAPTUPOBAHUA OO3MMETPLI PA3MELLAI0T B KaXXO0OM MONHOCThLIO 3arpyeHHOM
KOHTeHepe ansa obnydeHus, B KONMYecTBe, JOCTATOMHOM NS OnpefeneHuss TOYeK MUHUManbHON M mak-
cvManbHoW go3. [na npogykTa, KoTopbii obpabaTbiBaeTcs aMeKTPOHHO-Ny4YeBbIMK 0bnyyYartensamm, 0bbl4HO
Heobxo4MMO pa3MecTUTb JO3WMETPLI BHYTPU CTEPUILHON BapbepHO cUcTeEMbl NPOAYKTa AN OnpeneneHus
MWHUMAanNsLHOM U MakCUManbHOM A03. B oTnuumne oT ramMmma- unu peHTreHOBCKOro obnyvyeHus, AaHHbIe, Nony-
JYeHHbIEe B pe3ynsraTe KapTUPOBaHWS 003, NPOBEAEHHOro C O4HOPOAHLIMK MaTepuanamMmn Bo BpeMS KBanudgu-
Kauum geincteyowero obopyaoaHus OQ, oBblMHO HE UCMOSMB3YIOTCH B KAa4YecTBe NapaMeTpoB pasMeLleHus
O03MMETPOB BO BpeMs KBanudgmkaLum akcnnyatupyemoro obopygosaHmsa PQ, yunTbiBas HEOOHOPOAHEIN Xa-
paKkTep NpoaykTa.
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9.3.2.1.2 Jo3snmeTpbl cnegyet pasmeLats B MecTa oxugaeMbiX MMHUManbHbIX U MakcMMmarnbHbIX 003 B
YaCTWMYHO 3aMONTHEHHbIX KOHTEeNHepax Ans 0bnyyYeHus, a TaKke B COCeQHUX KOHTEMHepax, Ha pacnpeneneHune
003 KOTOPbIX MOTYT BMMATL YACTUYHO 3aMNONHEHHbLIE KOHTEMHephb! AN obnyJeHns.

9.3.2.1.3 MecTo, KOTOpOE ByaeT MCNONbL30BaTLCA ANA TEKYLLEro KOHTPOINs TEXHONOrMYecKoro npoLecca,
OOMKHO ObITh BKIMHYEHO B MMaH paamelleHns go3umeTtpa ana PQ. 3Ta MecTo KOHTpons AOMKHO ObiTh ya0b-
HOW TOYKOM BHYTPW, HA MOBEPXHOCTW MMM PAAOM C KOHTEAHEpPOM AN obrny4yeHus, HO BCerga nepemMellarbes
BMecCTe C KOHTenHepoM. B kavecTBe TOYKM KOHTPONSA MOTYT MCMOMb30BaTLCA TOYKU PACNONOMEHNA MUHUMATb-
HOW MMM MakcMManbHOW 403bl, XOTS HE YCTaHOBMEHO Takux obsizatenbHbix TpeboBaHniA.

9.3.2.1.4 Cuctema O03MMETPUN OOMKHA MMETL OCTAaTOYHO BbICOKOE MPOCTPAHCTBEHHOE paspelleHue,
YTODObBI MOXHO ObINO NPOBECTU U3MEPEHWE FPAaJMEHTOB [03kbl, KOTOpble MOTYT BO3HMKAaTb, HAaNpumMep, Ha rpa-
HuUax pasgena matepvanos. Mpy obny4YeHUU 3NeKTPOHHLIM MYYKOM BENMWYMHA rpafMeHTOBR 403kl MOXET CO-
CTaBNATb HECKOMbKO AECATKOB MPOLEHTOB Ha paccTosHWM MeHee 1 MM, Hanpumep, npu obrnyYeHnn HeGonb-
WX METaNIMYECKUX KOMMOHEHTOB (CM., Hanpumep, [29]).

9.3.2.1.5 [Ins nponykTa, Bbi3biBAKLWLEro nokanbHoe 3KpaHWpoBaHWe WK paccesiHue, MoxeT notpebo-
BaTbCHA WMCMOMNb30BaHWE TOHKOMMEHOYHLIX OO3UMMETPOB ANS Mony4YyeHus HeobXOOWMOro NpoCTpaHCTBEHHOMO
paspelleHusa. [Ina goctmxkeHns TpebyeMoro NpocTpaHCTBEHHOMO pa3peLleHusi MOXET oKasaTbes Heobxoau-
MbIM UCNONb30BaHWE MMeHOYHbIX A03MMETPOB 6e3 3alUMTHOro NakeTa. Takue 403UMETPLl MOTyT BbiTh 0CcobeH-
HO BOCMPUUMYMBLI K M3MEHEHMIO BMAXXHOCTKU, YTO MOXET NPUBECTWN K 3HAYNTENbHbIM MNOrPELLUHOCTAM U3Mepe-
HWA. Takne owmnbkn MOryT BbITb YMEHbLUEHbI MOCPeaCcTBOM 0DMyYeHUs Npu KapTUPOBaHMW SONOMHUTENbHBIX
LO3MMETPOB B HEMOCpPeacTBEHHON Brnu3ocTn 0T 06pa3uLoBLIX JO3MMETPOB C reomeTpuen, obecnedmBatoLlei
obnyyeHne go3MMeTpoB 0boMX TUNOB OAMHAKOBOW O030M. [lboe pasanuuue pesynsTaToBR U3MepeHWUs 403bl
O03UMeTpamMu aTUX ABYX TUMOB MOXHO UCMNOMb30BaTh A5 KOPPeKUUW pe3ynbsTaTtoB KapTMpoBaHUS O03bl.

9.3.2.2 lMoeTOpEHME IKCNEPUMEHTOB MO KAPTUPOBAHUKD O03bl

YTtobbl nony4nTe MHPOPMaLUo 006 M3MEHeHWW [03, BbI3BAHHOM pasnuyvem obrnyyatenen, paznvym-
eM NpoayKkuMu 1 HeonpeaeneHHOCTbo 4O3UMETPUX, KapTUpoBaHUe 403bl BbIMOMHAETCA HeCKomnbKo pas. [Ans
NONY4YEHUSA CTAaTUCTUYECKU OOCTOBEPHBLIX Pe3ynbTaTtoB pekoMeHayeTcad MUHUMYM TpexkpaTHoe MOBTOpeHWe
KapTUpOBaHUS, KaXdbl ¢ OTAENbHbLIM KOHTEWHEPOM; NpKU yBENUYEHWN KONMUYecTBa MOBTOPEHW OOCTOBEp-
HOCTb M3MEpPEHHbLIX BenMYMH noBblilwaeTcd. [py BBIMOMHEHWMW MOBTOPHLIX KAPTUPOBAHUMA MOXET OKasaTbCs
L0CTaTOYHbIM MOMeLLaTb 03MMETPbl TOMBKO B TOYKKU C 9KCTPEMYMaMK 003bl, 8 He BEIMOMHAThL NOMHOe KapTu-
poBaHWe 403bl. [lanbHelwee pykoBoACTBO onucaHo B ISO/ASTM 52303.

MoryT 6biTe ocobble cnydau, HanpyuMmep, obnyvyeHne ONa onpeaeneHuss cTepunuaylLLein oo3el, Koraa
MCMOMb3YTCH TOMLKO OAMH UNW ABa KOHTelHepa ans obny4yeHus. B aTux cnyyasx B KaKablid KOHTEAHep Ans
obnyyeHuna cnegyeT NOMECTUTE AOCTATOMHOE KONMYECTBO A03MMETPOB ANA ONpeneneHns TOYEK pacnonoxe-
HUS N U3MEPEHUS MUHUMAIBHOW U MaKCMManbHOW O03.

9.3.3 AHanu3 AaHHbIX KapTUPOBaHUA O03

[aHHble KapTUPOBaHUA 003 aHaNU3UPYIOT:

a) Ans onpeneneHus TOYKK TEKYLEero KOHTPOMs, B OTHOLEHMM K TOYKaM MUHWManbHbIX U MakcuMarnb-
HbIX 403 00ny4YeHus usgenus, u

b) onpeneneHnss KOMNOHEHTOB HeONpPeaeneHHOCTU, CBA3AHHbLIX C WCMOMb30BAHUEM TOYKM TEKYLIEro
KOHTpONS ANs NpOBeLeHUs HENPAMBIX U3MEPEHUIN MUHUMANBLHOW M MakcMMansHOW 403, rOe 3T0 NPUMEHMMO.

MpMumedyaHne — PaclwMpeHHOoe PYKOBOACTBO MO BblDOpPY MO3MUMIA TEKYLLEro KOHTPOMA MpUBEOEHO B
AAMI TIR 29 1 ISO/ASTM 52303. PykoBoACTBO NO UCMOMb30BaHWMIO JaHHbLIX A5 OnpefeneHmst KOMNOHEHTOB Heonpeae-
NEHHOCTY CM. B npunoxeHun D.

9.4 PeHTreHoBCKMe obnyyartenu

9.4.1 KoHdurypauus 3arpy3ku

9.4.1.1 [1na kapTMpOBaHUA 003bl OTAENbHbIE KOPOOKKM C NPOAYKTaMKU pacrnonaratT BHYTPU KOHTERHepa
ans obny4veHnsa TakMMm obpasoMm, 4TOObI onpedennTb NpegnonaraeMyo CXeMy Tekyllen 3arpyskun. [pu aTom
crnefyeT YYMTbiBaTb KMIOHYEBbIE XapaKTepUCTUKW W3Lenus, BKMoYas pa3mepbl U BeC OTAENbHbIX KOPoBoK ¢
n3genusiMn 1 4onycTUMbIE BapuaLMu 3TUX napameTpos, cneyudukauunio o3bl AN U30enus 1 Bbisogbl, Nomny-
YeHHbIe NpKU KapTupoBaHuM 403kl Bo BpeMsi OQ. Heobxoaumo onpegennts pazmepbl U Bec 06pasLoB kopobok
C W3OenuMsaMK, KOTopble nognexar obnyyeHuto Bo Bpems PQ, 4yTobbl ybeouThes, 4TO KOpoBKK ¢ M3genusamm
COOTBETCTBYKT ONpeAeeHHbIM XxapakTepucTukam M3genus.

KapToHHble KopobKM ¢ nagenusamm oOblYHO pacnonararTcs Tak, 4To0bl oNTMMansHO NCNoMb30BaTh 00b-
eM KOoHTelHepa gnsa obnyveHusd. OgHako B HEKOTOPbIX Clyvasx AOCTYNHOE MPOCTPAHCTBO He MOXET ObiTb
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MCNOMb30BaAHO M3-3a OrpaHUYeHWn, CBA3AHHbLIX C ONPEeAeneHHbIMU XapakTepucTukamMmu uanenunia, Hanpumep,
Y3KUA OuanasoH 003, BbICOKas NMOTHOCTb UMW HEOQHOPOAHOCTbL U3AENUIA, UMK pasMepbl KOPobKK.

OnpepeneHHasa KOHMUrypaLus 3arpy3ku U3genuin B KOHTeRHep Ana obnyyYeHnsa MoXeT cocToATk U3 6o-
nee Yem OfHOro TWUMa M3LEenus U BKMYaTh HECKOMbKO NapamMeTpoB pa3mepa W Beca Kopobku. Cnegyet muay-
UMTb BNUSIHWE Ha pacnpefeneHne 403kl TEXHOMOrMYeCcKon 3arpy3km u3genunin ¢ pasnMyHon NNoTHOCTLIO B pas-
HbIX MecTax KoHTelHepa. BnusiHve Ha pacnpegeneHme 4o3bl MOXET ObiTb YCTAHOBMEHO NyTeM BbINONHEHWSA
KapTMpOBaHWA [03bl ANA PA3NUYHbIX KOH(UIypauun 3arpyskv, rae KpaHue 3HavyeHMs NIOTHOCTU NpogykTa
pacnonoXeHbl B pasnuyHbiX MecTax koHTelHepa ans obnydeHus. B pesynbrate KapTMpoBaHUA 003kl MOXKET
BbITE ONpefeneHo 04HO UMM HECKOMBKO NOTEHLMANBHBLIX TOYEK MUHUMATBHOM MNU MakCUMarnbHOW 003kl (CM.
ISO/ASTM 52303).

9.4.1.2 B HeKOTOpbIX CUTyaUMAX KapTOHHbLIE KOPOOKW C M3AenUsiMU MOryT NepeMeLLaThCcs BHYTPU KOH-
TelHepa Ansa obnyyYeHua Ny eguHULbl M3enust MoryT OblTb NepemMeLleHbl BHYTPU KOPOOKKM, YTO BMWAET Ha
pacnpeneneHne Ao3bl.

Ecnu kopobku € M3AenMaMn MOryT NepeMeLLaTscsl BHYTPU KOHTeHepa Anst obny4eHns 1 npm aTom oKa-
3blBaTb BNMSHWE Ha pacnpegeneHue O03bl, TO ANA NpeaoTBpalleHus nepeasuMXeHus nagenusa Heobxogumo
3adukcupoBats. MaTepunansl, ucnonbayemsle ans ukcaunun M3genuin BoO BpeMs NpoBedeHus Keanuduka-
UMK aKkcnnyaTupyemoro obopynoBaHua PQ, 0omkHbI TakKe UCMONb30BaTbCA BO BpeMsl 00bIYHOM 0BpaboTku
N 0oMmKHbl BbITh YKkasaHbl B cneuudpukaumy npouecca. B cnyyae, ecnu KapToHHble KOPOBKM C npoayKkuuen He
MOryT BbITb 4OCTATOMHO HAOEKHO 3adMKCMPOBaHbI, TO 3TO HEOBX0OUMO YYECTb NPW COCTABNEHMN KapTbl 403,
Hanpumep, COCTaBMTb KapTbl HAUXYALLEW KOHUrypauuu.

Ecnu nzpenue moxeT nepemelatbcs B Kopobke 1 nNpu 3TOM BNUATL Ha pacnpegeneHue 0osbl, TO 370
cnepnyeT yYnTbIBaTb NPU KAPTUPOBaHWM 003bl, HANPUMED, COCTaBUTb KapThl HECKOINBKMX BO3MOXHbIX OpPUEHTa-
LM M3nenusa B kKopobke Onst onpegeneHna HamxyaLero cLlieHapusa pacnpefeneHus 0o3abl.

9.4.1.3 W3genua HU3KOW NMOTHOCTUW, Kak NpaBWMno, 4OCTAaTOYHO OAHOPOAHbI, NO3TOMY OpWEeHTauus OT-
LenbHbIX U34ennin B KOHTeNHepe aAns obny4YeHust Bpag N OKaXeT CyLLeCTBEHHOe BNUsAHWE Ha pacnpeneneque
403bl NpK 0BnNy4YeHU peHTreHoBCKMMU nyvYamu. OgHaKko opMeHTauusi HeOOHOPOAHbIX NPOAYKTOB, Hanpumep,
cofepXkallnx KOMMOHEHTbI BEICOKOW MMOTHOCTKU W MYCTOThI (HAaNpUMep, MeTannuMyeckue M metanmnononumep-
Hble UMMMaHTaThbl), MOXET 3aTPYAHWUTL Nony4YeHue NpueMnemoro pacnpegeneHus 0o3bl, U B HEKOTOPbIX Chy-
yasax MoXeT noTpeboBaTbes cneLnanbHas opueHTauusa n3gennin B KaxaoM KOHTenHepe aAnsa obnydeHums.

9.4.1.4 JoctaTo4yHOE KONMUYECTBO NMOMHOCTLI 3arpyKeHHbIX KOHTEMHEPOoB ANs 0bnyYeHuss JOMKHO BbITh
J031MpOBaHO NpuU 3agaHHoOM Habope napameTpoB npolecca, YTobbl MOXHO BbiNo onpenenuTb Bapuabenb-
HOCTb A03bl U pacnpefeneHe 0o3bl MeXay KOHTerHepaMu. [ns nony4yeHnsa cTaTUCTUYECKN JOCTOBEPHbIX pe-
3yNnLTaTOB PEKOMEHOYETCH MUHUMYM TPEXKPATHOE NOBTOPEHUE KAPTUPOBaHUSA, KAXObIA C OTAEMNbHLIM KOHTE -
HEepoM; Npy YBENUYEHWUM KONMYECTBa NOBTOPEHUIA JOCTOBEPHOCTE UBMEPEHHbBIX BENMUYMH KAK MUHUMYM TpEX
KOHTEMHEepPOB NoBbiwaeTcs. [1py BeINONHEHUN NOBTOPHbLIX KAPTUPOBAHWIA MOXET OKa3aTbCHA 40CTATOYHbLIM NO-
MellaTh J03MMETPbI TOMbKO B TOYKWM C SKCTPEMYMaMU [03bl, 8 He BbINOMNHATL NOMIHOE KapTUpOBaHWe [03bl.

KonnyecTBo KOHTeMHEPOB A5 00yYeHus, cogepaLlMx NpoayKT Unn Mogdenb NPoAyKTa, 3KCNepuMeHThI
C KOTOPbIMUW JOMKHbI NpefWecTBOBaTbL U cnejoBaTth 3a KapTUPOBAHHBLIM MPOLAYKTOM, 3aBUCUT OT KOHKPETHON
KOHCTpYKUMu obnydaTtens. Cxema cocTaBrneHWs KapThl 403kl ByaeT BNUATE HA UHPOPMALMIO, KOTOPYH MOXHO
nony4uTb 06 ncTouHMKax Bapuauum (cMm. npunoxerHune D). JansHenwee pykoeoacTeo cM. B ISO/ASTM 52303.

9.4.1.5 YacTUUHO 3anNoNHEHHLIE KOHTENHEPL! AN obnyYeHWs Takke OO0MkHbl BelTh yKa3aHbl Ha KapTe
Ang NoaTBEP)KAeHWs COOTBETCTBUSA cneumndukaLum aosbl. YUnMTbiBag, YTO YACTUYHO 3aNOMNHEHHbIN KOHTeNHep
MOKET coOepXaTh MeHblLUlee KONMMYecTBo KOpoDOoK, YeM MOMHOCTLI0 3amnofHEHHbIA KOHTEeWHep, pacnpeaene-
HWEe [03bl MOXET MEHSTbCS B 3aBMCUMOCTU OT KONMYecTBa KOPODOK B YACTUYHO 3aMONHEHHOM KOHTEerHepe.
Takvm 0Bpa3om, oueHka pacnpegeneHuns 403kl B YAaCTUYHO 3aMNONMHEHHbIX KOHTENHepax ansa obnyyeHus Jomx-
Ha BKIK4aTb OUEHKY pacnpeneneHuns o3kl HA OCHOBE Pas3rvMYHOro KOMMYecTBa NpoaykTa B KOHTERHepe Ans
06nyyeHusi. Bo BpemMsA UCNbITAHUIA YACTUYHO 3aMOITHEHHbLIX KOHTEMHEPOB NpW NpPOBeAeHun KBanudukauum
gencreytowero obopygosaHus OQ moxeT ObiTe NoNyYeHa LeHHas MHopMaLus, KoTopas MoxeT obnerymTb
pa3paboTKy 3KCMepUMeHTOB AN MpoBeAeHUs KBanudukaumm akcnnyatupyeMmoro obopygoeaHusa PQ. B kade-
CTBE anbTepHaTVBbl, MOXHO 400aBUTE UMUTHpPYLOLLEE U3LenMe B YACTHYHO 3amnoMHeHHbI KOHTenHep ans ob-
TNYYEHUS C LEemnbio MMUTaLUKU NONTHOCTLIO 3arpy>KeHHOro KOHTeMHepa. 3To cnocobcTByeT MUHUMU3UPOBAHWID
BNUAHWS HA pacrnpegeneHne 4o3bl, NPU 3KCNepuMeHTax C YacTUYHO 3anONHEHHBIMU KOHTENHEpPaMM.

Ecnu skcnepyMMeHThbl C 4acTWYHO 3aMNONHEHHBIMW KOHTEMHepamMu Ans obnydYeHus NpUBOAST K HeNpu-
emMrneMbiM M3MEeHEeHMAM pacnpeaeneHns NornolweHHON O03bl, TO MOXHO MUHUMU3NPOBATb 3TO BIUSHME, UC-
nonb3ys HeobxogumMoe KoNM4YecTBO MMUTUPYIOLL X U34ennia. [leTanu ncnonb3oBaHus UMUTUPYIOLWWX N3OeNui
JOIMKHbI BbITh OTpaXeHbl B cnelndukaumnmn npolecca.
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9.4.2 NoanmeTpuna

9.4.2.1 PaamelleHne 003MMETPOB

9.4.2.1.1 Jo3aumeTpbl pa3MeLlaoT B KaXOOM MOIMHOCTLI0 3arpy:KeHHOM KOHTelHepe Ans obnydeHus,
nognexalleMm KapTUpOBaHWIO, B KONMMYECTBE, 4OCTAaTOMHOM ANSt OnpefeneHus To4eK MUHMMAaNbHOW U Mak-
cumanbHOW 003. [laHHble kapTupoBaHusa 0o3 npu OQ MoryT ObiThb MCMNONL30BaHbI B KAYECTBE PYKOBOACTBA
No pasmeLLeHnio J03MMETPOB, OPUEHTUPYSCE Ha OXKMAaemMble 06rnacTi MUHUMATbHBIX U MakCUManbHbIX 003,

9.4.2.1.2 JosnmeTpebl criegyeT pasMmellaTb B 30HaX C OXMOAEMbIMY MUHUMANbHOW U MakcUManbHOW
403aMMW B HACTUYHO 3aMONTHEHHbLIX KOHTEWHEpPax, a Takke B COCEAHMX KOHTelMHepax Ansi obny4eHus, Ha pac-
npegerneHve 003 KOTOPLIX MOTYT OKa3blBaTb BIIMSIHWE YACTUYHO 3aMofHEeHHbIe KOHTENHEePbI.

9.4.2.1.3 MecTo, KOTOpOEe ByaeT MCNONb30BaTLCA ANA TEKYLLEro KOHTPONs TEXHONOrM4YecKoro npoLecca,
OOMKHO ObITh BKIKHYEHO B MMaH paamelleHns gosumetpa ana PQ. 3Ta MecTo KOHTponsa AOMKHO ObiTh ya0b-
HOW TOYKOM BHYTPW, HA MOBEPXHOCTW MMM PAAOM C KOHTEMHEpPOM Ans obrny4yeHusi, HO BCerga nepemMellarbes
BMecCTe C KOHTenHepoM. B kavecTBe TOYKM KOHTPONSA MOTYT MCMOMb30BaTLCA TOYKU PACNONOMEHNA MUHUMATb-
HOW MMM MakcMManbHOW 403bl, XOTH HE YCTaHOBMEHO Takux obsizaTenbHbix TpeboBaHniA.

9.4.2.1.4 Cuctema go3MMETPUN OOMKHA MMETL OOCTAaTOYHO BbICOKOE MPOCTPAHCTBEHHOE paspelleHue,
4YTODObI MOXHO ObINO NPOBECTU U3MEpPEHWE FPAaJMEHTOB [03bl, KOTOpble MOTYT BO3HMKAaTb, HAaNpumMep, Ha rpa-
HULUaxX pasgena matepuanos.

9.4.2.1.5 [Ins npofykTa, Bbi3blBaKLWEro nokanbHoe 3KpaHWpoBaHWe UK paccesHue, MoxeT notpebo-
BaTbCA MCMOMb30BAHWE TOHKOMMEHOYHbLIX LO3MMETPOB AN Nony4eHus HeobXoAnMOro NPOCTPaHCTBEHHOIO
paspelweHuns. Ons gocTkeHuss TpebyeMoro npocTpaHCTBEHHOMo paspeLlleHns MOXeT okasaTbcsa Heobxoaw-
MbIM UCNONb30BaHWe MIeHOYHbIX A03MMETPOB Be3 3aLLMTHOro NakeTa. Takue 403UMETPLI MOTYT BbITh 0CcobeH-
HO BOCMPUNMYMBLI K MU3MEHEHWID BMAXHOCTKU, YTO MOXKET MPUBECTW K 3HAYNTENbHbIM NOTPELLUHOCTAM U3Mepe-
Hui. Takne oWKMBKM MOryT BbITh YMEHbLLEHbLI NOCPeACTBOM 0BNyYeHWUs MPU KApTUPOBAHUKU OOMOINTHUTENEHBIX
O03MMETPOB B HEMOCPeACTBeHHOM Bnua3ocTi oT 006pasuoeBbLIX A03MMETPOB C reomeTpueit, obecnednsaoLen
obnyveHne [o3nMeTpoB 0boux TMNOB OAMHAKOBOW 00301, JTloboe pasnuyne pesynsTaToB MamepeHus A03bl
L03UMeTpamMin 3TUX ABYX TUMOB MOXHO UCMOMb30BaTh A5 KOPPeKUUK pe3ynsTaTtoB KapTUPOBaHWUA O03bI.

9.4.2.1.6 [lna npoayKLUKU C HU3KOWM MMOTHOCTLI, 0Bny4YyaemMon peHTreHOBCKUMIK NyYyamMu, obbIYHO Jony-
CKaeTcq pasMelleHue OO3MMETPOB CHapYXW NepBUYHON YNAKOBKK NPOAYKUUM, MOCKOMNBKY 3HAYUTENbHLIE rpa-
OWeHTbl 403kl Ha OTAeNbHbIX eAuHULax NPoayKUMM BO3HUKHYTL HE MOTMYT. TUNUYHbBIM NMPUMEPOM SBASIETCS Npo-
OYKUMA, COenaHHas U3 3NeMeHTOB C HA3KMM aTOMHbIM HOMEPOM (T.€. M3 HEMETaNMOB) U NPKM 3TOM HE UMEetoLLas
A0CTaToOYHO BOMbLIOK Macchl, CNOCOOHO BbI3BaTb MECTHOE 3KpaHUpOBaHMe o0bnydeHns cocegHux obnacrein.

MpumeyaHue — B HEKOTOpLIX KOHCTPYKUUSAX oBrny4yaTenei B NPOAYKTE C HWU3KOW NMOTHOCTBI MOTYT BO3HU-
KaTb 3HA4YUTENbHbIE TPaAWEHTLl A03bl M3-32 KOHCTPYKUMKM 0bnydYatens v pacrnonoXeHus MaTtepuanoB KOHTeWHepa Ans
obny4eHuni.

9.4.2.1.7 [ina npogoykumMM 0OCTaTOYHO GONbLUIOA Macchkl, cnocobHOW Bbi3BaTb MECTHOE 3KpaHMpOBaHWE
npv obnyYeHUn ramMmma- ¥ PeHTFEHOBCKMMM NTyYaMK, MOXET OKasaTbCs HeoDXOAWMbIM pa3mellaTe JO3UMeTpPbI
BHYTPW NEPBUYHOR YNAKOBKM NPOAYKLMMW, YTOOBI ONpedenvTe MakCManbHY U MUHUManbHYO 4o3bl. Hanpw-
Mep, UMNMaHTaT U3 TUTaHa UMEET 3HaYMTENbHO BONbLUYIO MAOTHOCTE, YEM YyMNaKoBOYHbIE MaTepuansl, U no-
3TOMy MOXeT notpeboBaTbcs pasMmelleHne 4O3MMETPOB BHYTPKU CTEPUINbHON BapbepHOn CUCTEMBI.

9.4.2.2 [MoBTOPAEMOCTb KapTUPOBaHUA 403

YTobbl nonyunuTb MHGoOpMauu 06 M3MeEHEHMU [03, BbI3BAHHOM pasnuyvem obnyvatenen, pasnuyu-
eM NpoayKuun 1 HeonpeAeneHHOCTbI0 O3UMETPUM, KapTUpOBaHUe 403bl BEIMOMHAETCS HECKoNbKo pas. [Ans
nony4YeHUsi CTaTUCTUYECKM OOCTOBEPHbIX pe3yrbTaToB peKoMeHAyeTcst MUHUMYM TpexkpaTHOoe MoBTOpeHue
KapTUpOBaHWSA, KaXAbIM C OTAENbHBIM KOHTEMHEPOM; MpU YBENWYEHWM KONMWYecTBa NOBTOPEHWIA OOCTOBEpP-
HOCTb M3MEPEHHbIX BENWYWH NOBbIWAeTCH. [1py BbINONHEHWW MOBTOPHbLIX KAPTUPOBAHWUWA MOXKET OKa3aTbCs
OOCTaTOYHbIM MOMELLaTh 4O3MMETPbI TOMbKO B TOYKW C 3KCTPEMYMaMK J03bl, 8 HE BbIMOMHATL MOMHOe KapTu-
poBaHue 0o3bl. [ansHenwee pykoBoAacTBo onucaHo B ISO/ASTM 52303.

MoryT 6bITe OTAEMNbHBIE CNyYaun, HanpuMep, 0bnyYeHue AnNsa onpefeneHns cCTepunuayoLwen 4o3kl, Kor-
da UCcnonb3yKTCs TONMbKO OAWH UMW ABa KOHTelHepa Ana obnydeHus. B aTux cnydasx B KaXgbll KOHTEAHEpP
ans obnyveHus crieqyet NOMeCTUTb OCTATOYMHOE KONMUYecTBO OO3UMETPOB AN onpefeneHns Touek pacno-
NOXEeHUA U N3MEePEHUA MUHUMAaNbHOW 1 MakCUMarbHOM 403.

9.4.3 AHanu3 gaHHbIX KAPTUPOBaHUA [03

[aHHble KapTMpPOBaHWA 403 aHanU3UpPYHoT:

a) Aons onpefeneHys TOYKW TEKYLLEero KOHTPOns, B OTHOLEHWW K TOYKaM MUHWManbHbIX U MakcuManb-
HbIX 403 0bnyvyeHusa nsgenus, u
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b) onpegeneHnda KOMMOHEeHTOB HeOonpeneneHHoOCTW, CBA3aHHbIX C WUCMNONb30oBaHMEeM TOYKKM TeKyLlero
KOHTPOIIA oNA npoBedeHMA HENMPAMbIX MSMEDEHMFI MWHUManNbHOW U MakCUMarnbHOW 403bl, I4e 3T0 NMPUMEHWMO.

MpumeyvyaHue — PacwumpeHHoe pyKkoBOACTBO MO BbIBOPY NO3WMLKIA TEKYLLErO koHTpons npusegeHo B AAMI TIR
29 n ISO/ASTM 52303. PykoBogcTBO MO MCMOMb30BAHWUIO Oa@HHbIX ANA onpedeneHua KOMMNOHEHTOB HEOMNPEAENEHHOCTH
cM. B npunoxeHun D.

10 Tekywuin KOHTPONb U yrpaBneHue

10.1 O6LMe NonoXeHUs

N3amepeHne 003bl B TOYKE TEKYLLEro KOHTpons Bo BpeMs o6paboTku Heobxoaumo Ans NoaATBEPKOeHUA
TOro, YTO MUHUManbHas 4033 NPEeBbILLAET CTEPUNU3YHLLYD 403y, a8 MaKCuManbHas 403a He NpeBbiluaeT Mak-
CUManbHYH A0NYCTUMYIO J03Y.

B cootBetcTRUM ¢ TpeboBaHuamu B 11.2 MCO 11137-1:2006, npouenypa(bl) aHanu3a AOKYMEHTaLUM 1
BbIMyCKa NPOAYKLMKM NOCMNe cTepunuM3aumm 4omkHa(bl) ycTaHaBnueaTth TpeboBaHWs ANs NpyM3HaHus npouecca
CTepUnuM3aLnm COOTBETCTBYIOLLMM C YYeTOM HeonpedeneHHOCTM uaMmepeHuin. Moatomy HeonpegeneHHoCTb
N3MepeHniA HeobXxoauMo y4uTLIBaTh NpuY Boibope npuemnemoro(bix) gnanasoHa(oB) 403bl B 30He(ax) Tekylle-
ro KOHTpOns Ans cTaHgapTHow obpaboTtku (cM. npunoxeHue D). [ing Bbibopa BO3MOXEH psg NOAXOA0B, MHO-
rme U3 KOTOpbIX OCHOBaHbI Ha NpaBunax NpUHATUA peLlleHnii, onpedensemMblx nons3oearenem (cm. [3] n [24]).

MpueMmnemble npefensl 3Ha4YeHWA ANsi 403bl, NONYYeHHbIE NOCPEACTBOM M3MEPEHWUA B 30HE TEKYLLErO
KOHTPOMS, yKka3aHbl B cneuudukaumm npouecca. MamepeHus 0o3sbl, NpSMbIE U KOCBEHHbIE, ANSA OLEHKW CO-
OTBETCTBUS MPOAYKLUKU NpeacTaBnatoT cobol HaumyyLwyo oLueHKY A03bl. [103TOMY 3HaYeHuWsl, NOMYyYeHHbIe B
pesynsTate U3MepeHWin J03bl, He OOMKHbl KOPPEeKTUPOBAaTLCH M3-3a CBA3aHHOW C 3TMM HeonpedereHHOCTH
namepeHuia (cm. 4.1.3).

10.2 YacToTa MamepeH1A A03bl

NamepeHWe [o3bl B TOUKE TEKYLLETO KOHTPOMNSA NO3BONSET nNonyyarth MHopMauuo o npouecce, KoTopas
He 3aBUCUT OT Kakol-nubo apyroi cucTeMbl ynpaBneHus Unn uaMepenns obnydartens. MyuHUManbHY0 4acTo-
Ty U3MEpeHust o3kl criegyeT BbibUpaTh C YHETOM KOHKPETHBIX XapakTepucTuk obnyyatens wunm TexHono-
rmyeckoro npouecca. KonnyecTso vagenuii, Nnognexallee oTOpakoBKe Nocrne M3mMepeHus 403bl, He COOTBeT-
CTBYHOLLEN cneundukaunn, Takke MOXeT OblTe BaXHbIM (DaKTOPOM Npu ONpeaeneHnn YacToTbl U3MEPEHUIA.

Mpu obpaboTke ramMma-ny4amu LO3MMETPLI 0BbIYHO NOMELANT B HaYyane U KOHLEe Kaxgoro umkna ob-
TNyYeHUs NPOLYKLWUM, COCTABMNSALEN ONPeaeneHHy CTepUNM3aunoHHyo naptuin. Kpome Toro, o3nMeTphl
OOMKHbI ObITb pasmelleHbl Takum obpasom, 4Tobbl X0TH Obl OAMH 0O3MMETP MOCTOAHHO HAXOL4WIICH BHYTPH
obny4atens.

Mpu 0bpaboTKe ¢ MCNONb30BaHWEM 3MEKTPOHHOIO Ny4a MM PEHTIeHOBCKMX NyYein 403MMeTpbl 0ObI4HO
pPAa3zMeLLaloTCH B Hayane v B KOHUE KaXaoro uukna obnydyeHusa uanenuin, OTHOCALLUXCHA K OTOEeNbHOW cTepu-
JNIM3aLMOHHON NapTuK, koTopasa obnydyaeTcsa ¢ MCnonb30BaHWeM onpegeneHHoro Habopa napameTpoB obpa-
BoTKM.

OTobparkeHne nocnegoBaTenbHbIX TEKYLLUX 4O3MMETPUYECKUX M3MEPEHNA Ha KOHTPOMNLHON KapTe Mo-
ET gaTb nonesHy nHhpopmMauuio 06 ahheKTMBHOCTH nNpolecca obny4yeHnsa ¥ NO3BONUTL NPUHATL NMPeBEH-
TVBHbIE MEpPbI A0 TOTO, Kak NpoM30iayT M3MepeHus, Bbixodsawue 3a npegens! cneyudpmkaumn. B onpegeneH-
HbIX CUTYaLMAX MOXHO PacLMpWUTb 3TOT NOAXOA 4O MOMHOIO CTAaTUCTUYECKOrO YNpaBneHust NpoLeccoMm, Kak
onucaxo B [33].
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MpunoxeHune A
(cnpaBo4Hoe)

MaTemaTuueckoe mMogenunpoBaHue

A.1 O6wue cBegeHnA

B onpegeneHHbIx NpyMKNagHeix 3agadax MaTemMmaTu4ecKkoe MOAeNMpoBaHNe MOXHO MCMOMb30BaTk AN OLEHKN 003bl.
PesynstaTthl pacyeToB AOMKHbI BbiTe NpoBEPEHEl M3MepeHnemM Ao3bl. MatemaTuyeckme Mogenu MoryT BbiTe NonesHsl Tak-
e Mpyu ONTUMU3ALWMKU PELLEHUA NPUKNAAHLIX 33484 NPY U3MEPEHUU O03bI.

MaTtemaTtnyeckne Moaeny MoryT 4OCTaTO4HO XOPOLLO MMWUTMPOBaTL NepeHoc (hOTOHOB MW 3NEKTPOHOB B 0bny4a-
Tene, NPUHUMas BO BHUMaHWe UX 3aMefneHve U paccesHue matepnuanamy Mexay UCTOYHWUKOM W npogykumeid. Matematu-
Yyeckoe MoAenupoBaHue pacnpeneneHns Ao3bl Ana raMMa-obnyyaTtenei TpebyeT TOYHOro 3HaHWs pacnpeneneHns akTuBe-
HOCTWM UCTOMHMKA, @ Talke COCTaBa M PacrnonoXeHus Kancyn ¢ MCTOYHUKOM B CTOVKE AnA UCTOYHUKOB, KOHTEMHEPOB ANA
0Bny4eHns NpogyKumMM, KOHCTPYKUMIA 0bryyaTens 1 npogykuun. [1na anekTpoHHO-Ny4YeBbIX U PEHTTeHOBCKNX obnyyartenemn
HeobXxoAMMO TOYHO 3HaTb IHEPrUI0 MyYKa, TOK W pacrnpedeneHne MMNynbCcoB (ANs MMNYMbCHbIX YCKOpUTEnen), a Taikke
KOHCTPYKLMIO M pacnonoxeHne NpogykumMm, KOHTEMHepoB AnA 00nyYeHna NpoayKUMKn N OKPYaloLWmx paccensatomx ma-
Tepwanoe. Owwndka npu BBoAe NBOro napameTpa Ana pacyeTa MOXeT NPUBECTU K oWnbKe paccyMTaHHOW A03bl, MO3ITOMY
pac4eTHOe pacnpefeneHne 003 AOMKHO ObiTb NPOBEPEHO KapTUpOBaHeM A03bl.

KpaTkoe onucaHue TUNOB Mogenen u ux npumMmeHeHus cogeputca B A.2 n A.3. PaclumpeHHoe pykoBoACTBO MO Npu-
MEHEHMWIO MaTeMaTUYeCKOro MOAENUPOBaHNA MOXHO HanTy B [23], [27] v [31].

A.2 Tunbl Mogenen

A.2.1 O6wwme cBegeHus

CyulecTByeT pag METOOOB MaremMaTU4eckoro MOAENVMpOBaHWA paguauMoHHOro nepeHoca. Tem He MeHee 6orb-
WMHCTBO MOAENEN UCNOMb3YIT MeTod ToYedHoro sapa nvbo metog MoHTe-Kapno. MeTtog TodeyHoro aapa npumMeHsieTcs
ONd pacyeTa pacnpefeneHns 403kl B raMmma- U peHTTeHOBCKUX oBrnyyaTensax, HO HEMpUMEHUM ANA 3MeKTPOHHO-NYYEBbIX
obnyyatenen. Metog MoHTe-Kapno MoXHO NPUMEHATE 18 raMMa-, PEHTIEHOBCKMX W 3NEKTPOHHO-My4YeBbIX obnyyaTtenen.

A.2.2 MeTop TouyeuHoro sgpa

Mo meTody ToYeYHOrO f4pa raMMa- UMW PEHTTEHOBCKUA WCTOYHMK (HanpuMmep, ramma-ucTOYHUWK, COCTOALUMIA K3
OOoNbLIOTO KOMWYECTBa KamncyrbHbIX MCTOYHWKOB, pacnpeneneHHbiX Mo NoBEPXHOCTH NPAMOYTONbHOW NNacTUHBI UK Lu-
nuMHOpa) annpoKCUMUPYETCA PAAOM TOYEYHbIX UCTOYHKMKOB. [poHMLaeMbIil MaTepuan Mexay KaxabiM TOYeYHbIM MCTOYHU-
KOM W KaXXO0W TOYKOW, B KOTOPOM A0MKHA BbITh paccyMTaHa go3a, onpenenseTca M3 KOOpAUHAT UCTOYHKKA, obriyyaTtens
n obbema npoaykuny. BnuaHue npoHMLaeMoro matepmana Ha MOLLHOCTb [03bl pACCYUTLIBAETCA U3 NPELNONOKEHNSA, YTO
dOTOHbLI, AOCTUraOLLME N3MEPAEMON TOUKK, ocrabnarTca 0bpaTHO NPONOPUMOHANEHO KBaApaTy pacCTOAHUS OT UCTOYHK-
Ka M 3KCMOHeHUnanbHO Macce matepvana. Bknag ocnabneHHbix paccesHHbIX (P OTOHOB annpoOKCUMUPYETCH NOCPeacTBOM
koadppmumeHTa, HasbliBaeMoro koadhdnuneHToM yBenndeHunsa (npupocta). KoadhduuneHTel yBenmdenus Boinu paccumnta-
Hbl 4N pa3NUYHBLIX MaTEPMarnoB 1 SHEPTUIA M Pa3NUYHON reOMETPUM MEXTY MCTOYHUKOM W Npoaykumeir. OgHako onybnu-
KOBaHHbIE AaHHbIE MPUMEHKMMbI TONBKO AN Cry4YyaeB NPOCTON OAHOPOLHOW reOMETPUM (HANpUMep, TOYEYHbIA UCTOYHMK B
GeckoHe4Hol cpeae). B peanbHbix raMMa- U pEHTTEHOBCKMX oBnydaTensax reoMeTpus Mexay UCTOYHMKOM W MpoayKUMen
HE HACTOMbKO MPOCTa, M BNWSHWE rPaHUL pasgena W YepefoBaHus MatepuarnoB OrpaHUYMBAET TOYHOCTh NMPUMEHEHNUS
KO3h(hULMEHTOB YBENNYEHNS.

A.2.3 Metog MonTe-Kapno

Mo meTtony MoHTe-Kapno, npoxoxaeHue kaxaoro hoToHa UM 3NeKTPOHa OT UCTOYHMKA CKBO3b MPOAYKUMIO U MaTe-
puarnsl obriyyatens MoOenuMpyeTcs C NMOMOLLBIO CyYaiHbIX Yicen, YTobbl ONpenenvTs NepeaaHHyo 3HEPrui 1 U3MeHe-
HVe TpaeKTOpPUK NOCNe pa3HebiX B3auMoOencTBUA. BepoaTHOCTL Kakaoro B3avMo4encTBUA MONy4atoT 13 onyobnmnkoBaHHbIX
Tabnuu. Teopetnyeckn, metod MoHTe-Kapno moxeT ToYHO MoaenupoBaTh (DakTUYECKU NepeHoc dOTCHOB W 3MNeKkTpo-
HOB. OgHaKo, NOCKONBEKY Kaabli (OOTOH W 2NEKTPOH NpOoXoauT CBOW COOCTBEHHBLIN NYThb, ONPEAENAEMbIA BEPOATHOCTAMM
KaXK[0ro OTOENbLHOro B3aMMOAENCTBUSA, MOXHO ONpedenuTs TONbKO BKNag B 403y OT DOnbLUIOro KonvyecTsa (hOTOHOB U
3MNEeKTPOHOB Ha OCHOBe KX ucTopun. OueHMBaETCA HEeONMpPeaeneHHOCTb, CBA3aHHaA CO CIyYalHbIMW CTaTUCTUYECKUMMN
konebaHusaMUK, U pacyeTbl NPOAOIMKAOTCA A0 TEX MNOp, Noka He ByaeT AOCTUrHyTa npMemMnemasi CTaTucTUYeckasi Heonpe-
JerneHHoCcTs B pacdeTHol gose. OgHako gake npu MCMonb30BaHWU COBPEMEHHbLIX ObICTPOOENCTRYHOLLMX KOMMBIOTEPOBR
TOYHBIE pacyeTbl MOryT noTpeboBaTe GOMNbLLIOrO KOMMYECTBa KOMMLIOTEPHOTO BPEMEHU, MO3TOMY 00bIYHO MCMNONL3YIOTCA
NpubnuxeHns.

A.3 NpumeHeHne mogenen

A.3.1 KoHcTpyKumsa obny4yatenev

MaremaTtuyeckoe MOLENMPOBaHNE WMPOKO NPUMEHSIETCA NPW NPOEKTUPOBaHUM obnydaTenei. Pac4eThbl BbINOMHA-
l0TCA ANA ONTUMWU3aUMK reoMeTprM 0bnyyYeHus ¢ Lenblo AOCTUXKEHWSA KenaeMblX NPON3BOANTENbHOCTA U OOHOPOAHOCTH
0o3bl. Peaynetatbl MaTeMaTU4eCcKoro MOOENMPOoBaHUA UCMOMb3YT 3aTteM AnA onpedeneHus paguauuMoHHOW NMpon3Bo-
autensHocT obnydaTtens npy ero 3ancrHeHun ogHOPOAHOW Npoaykunei. PacyeTsl AaoT nHdgopmauuio 06 oxngaemon
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[03e Ha eduHWLY aKTMBHOCTM MMM MOLLHOCTM Ny4YKa, M3MEHEHUW 003bl B 3aBUCMMOCTM OT MMOTHOCTU MPOAYKLMU, O KO-
acbprUMeHTax paBHOMEPHOCTM [03bl ¥ TOYKAX C MAUHUMAILHOW U MakcMMarnsHol gozamu. Hekotopble matematudeckue
MOAENMW TaKKe MOTyT NpenocTaenaTs MHQOPMAaLMIO O 033X, NONYYEHHbLIX NPY NEPEXode MeXay NpoayKTaMu pasnuyHom
MMOTHOCTW, 033X MpKY MPOXOXKAEHUM UCTOYHUKA UMK OTKIIKOYEHUN 3NEKTPOHHOTO Ny4ka, a Takke addpekTax nycToT unu
HEOOHOPOOHOCTU NPOAYKTA.

A.3.2 PaboTta ramma- u peHTreHOBCKMX obny4yarenen

[na ramma- u peHTreHoBckux obnyyartenei nHpopmauuio 06 oxuaaeMoM pacnpeneneHy 4o3bl, NonyYeHHy npu
MaTeMaTU4eCKOM MOLENUPOBAHUM, MOXKHO NMPMMEHUTL, YTODLI MOKa3aTthb, YTO NPW KapTUpOBaHWW [03bl B obryyartene B
npegnonaraemblx 30HaX MUHUMAanNbLHOW M MakcMMarnsHoOW 003 pa3MeLLEHO AOCTATOYHOE KOMNMWYECTBO A03MMeTpoB. [loau-
METpPbI TAKKE AOMKHbI ObITh pa3MeELLEHb] B MPEACKA3aHHbIX MaTeMaTUYECKUM MOLENUPOBAHUEM 30HAX C MUHUMAaNbLHON 1
MaKCUMarnbHO J03aMK, a TakKe B OPYrUX NONOXeHUAX, YTobbl NOATBEPAUTL OXMAaemMyto paboTy obnyyarens.

Ecnu kapTupoBaHue 003bl NOATBEPAUIIO HAAEKHOCTb Pe3ynsTaToB MaTeMaTU4eCcKoro MogenvpoBaHns, TO MOLenu-
poBaHue npenoctaBnaeT aEKTUBHbBIA MHCTPYMEHT ANA MHTEPNONALUKM Pe3ynbTaToR U3MEPEHWI C LIEMNbH ONpeaeneHns
pacnpefeneHWs Ao3bl B NPOAYKLUUM C MPOMEXYTOYHOW NNOTHOCTLIO U OnpedeneHma obLMX TEHOAEHUUIA, TAKUX KaK BAUS-
HUE MZMEHEHMUA NNOTHOCTY NPOOYKUMM UMW OTKIMOHEHWA [03bl, BbI3BaHHbIE HEOAHOPCAHOCTLIO NpoaykumK. MpumeHeHne
MaTeMaTUYECKOr0 MOLENVPOBAHWA B COMETAHWW C KAPTMPOBaHWEM [03bl MOXET 3HAYMTENBHO YMEHbLUUTL KOMWYECTBO
TpebyeMbIX IKCNMEPUMEHTOB MO KAPTUPOBAHMIO, YTO UNTIIDCTPUPYETCA Ha CNEeaywWnx npumepax:

- WCMONb30BaTb MarteMaTnyeckoe MOAENMpoBaHWe ANA pacyeTa pacnpeneneHns 003bl B OOHOPOAHOW NpoayKuum
C Pa3HOW MMOTHOCTLHY;

- HOPMMPOBaTL BLIYUCIEHHLIE PE3yrnbTaThl ArA NMOMyYeHUs COOTBETCTBUSA pesynkTataM KapTUpOBaHUA W onpene-
nUTb K03hOULMEHTBI, MPUMEHUMbIE A1 U3MEPEHHOTO AVvana3oHa NnoTHOCTEN NPOaYKLUWUK;

- paccuuTaTh pacnpeneneHue [o3bl 4NA NpoayKUMM C MPOMEKYTOYHOW MMOTHOCTLIO U MPUMEHNTL Tpebyemble Ko-
A OULNEHTBI;

- paccuuTaTb pacnpenerneHue 0o3bl A1 NEPBOro U NOCNEAHEro KOHTEMHEPOR C NPOAYKUMEN, eCN MPOAYKUMA C
pazHoI NNOTHOCTLID 06ny4YaeTca NocnenoBaTensHo;

- CPaBHUTL pacyeTHbIE Pe3ynkTaThl C peaynsTaTaMy KapTUPORaHWUSA 003kl NS HECKOMBKMX BUAOB NPOAYKLUWUK C pa3-
HOW NMOTHOCTBI, OBNYyYEHHBIX NOCNE[OBATENBHO, C LIENBIO MOATBEPKAEHUS HAAEKHOCTU Pe3ynsTaToB MaTeMaTuyeCcKoro
MOOENMPOBaHUA.

Mony4eHHble OaHHbIE MOXHO Takke UCMONb30BaTb ANA NOATBEPXOEHMA TOTO, YTO TEXHWYEecKWe TpeboBaHus Mo
[03e MOXHO BbINOMHUTL NPY 0AHOBPEMEHHON 00paboTke 0cobbiX BMOAOB NPOAYKLMK, U NS ONTUMAasibHbIX YCTAHOBOK Taid-
Mepa Ana UCMOoNb30BaHWUSA BO BPEMS Nepexoda Mexay Buaamun Npoaykuun ¢ pa3Hoi MNOTHOCTLIO.

A.3.3 PaboTa aneKTpoHHoO-ny4yeBkLIX obny4yarenen

[nsa anekTpoHHo-Ny4eBbIX 0bnyyatenein mHdopmaumio o6 oxuaaeMom pacnpeneneHuy A03bl, NOoNnyYeHHYK npu
MaTeMaTU4eCKOM MOLENUPOBAHUKM, MOXHO NMPMMEHUTL, YTODLI MOKa3aTtb, YTO MPW KapTMpOBaHWW 03bl B obriyyaTtene B
npegnonaraemMblx 30HaX MUHUMAamNbLHON U MaKCUMarbHOW 003 pa3MeLleHo J40CTaTOYHOe KONMYecTBo Ao3umeTpoB. Mare-
MaTU4YECKOE MOOENMPOBAHME TAKKE MOXHO MCMONB30BaTL ANA ONpefeneHus Ao3sl B obnactax, rae mMoryT 6eiTe BonbLline
rpagveHThl 403bl, HAMPUMEp, OKOMO KPOMOK NPOAYKUMK, 4ToDbI yBeauTbes, YTo A03UMeTpLI obecnednBaT Heobxoaumoe
paspelueHne. Pesynetatel MateMaTu4eckoro MOOenvMpoBaHus MOryT NMoKasbiBaTe HEOBXOOMMOCTb KapTMpPOBaHWUS 403bl
OKOIO KPOMOK NPOAYKUMK C NMOMOLLBH MOMOCOK UINKW NMCTOB OO3MMETPUYECKON MIEHKN.
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MpunoxeHune B
(cnpaBo4Hoe)

FOCT P UCO 11137-3—2025

Tabnuubl cCbINOK UCMbITAHWHA, CBA3aHHbIX ¢ A03UMeTpMel Bo Bpema IQ/0Q/PQ

B.1 KBanudukauma yctaHoBrneHHoro obopyagoBaHua

Tabnuuya B.1 — OnNeKTpoOHHO-Ny4YeBLIE U PEHTIEHOBCKME 0bnyYaTeny (He NPUMEHMMO Ans ramma-obryyarenen)

ATTecTyeMble 5 Qbnyuatene | CneumaneHele | ,~q 41137.4.2006, | MCO 11137-3:2017,
apametphbl SRS AnA MapLIpyTL! NYHKT MyHKT
n cTepunMaaumum obny4vatens

3Heprua nyqka XapaKaTepVICTHKa 3HEPrUn + N/A 9151916 7077
nyyka

Tok nyyka Xapar;Tepmc:TnKa TOKa + N/A 9151916 79077
nydka

LWnpuHa XapaKkTepucTuka LUMpUHbI

CKaHWpOoBaHMs CKaHWpOBaHWS 1 paBHO- + N/A 9151916 7.2—7.7
MEPHOCTW CKaHMPOBaHNA?

N/A — He npumeHnmo (not applicable).

2 Ccbinka Ha ISO/ASTM 51649, ISO/ASTM 51818 u/unun ISO/ASTM 51608 ana nonyveHusa noapobHoro pykosoa-
CTBa N0 BbIMNOMHEHWIO 3TUX XapaKTepUCTUK.

B.2 Keanudukauna gencreytowero obopyaosaHua

Tabnuuya B.2 — amMma-, aNeKTPOHHO-NyYeBLle U peHTreHOBCKUe obnyyartenu

Obnyyatens CneunanbHsle NCoO nCco
ATtTecTyemble napameTphbl OnucaHue ons MapLupyThbl 11137-1:2006, | 11137-3: 2017,
cTepunmn3aumm oﬁnyanenﬂ MYHKT NYHKT
KaptupoBanue pacnpe- | KapTupoBaHue 003bl 8.21—-8.2.86,
aeneHus Ao3bi O[HOPOOHOro Matepuana + N/A 9221926 | 8.3.1—8.34,
(s)? 8.41—846
CneunanbHble KOH- KapTupoBaHue go3sbl
BEWEPHbIE CUCTEMBI OOHOPOAHOrC Matepuana
Wnu UKCpoBaHHbIE (s)? N/A + 9.221n926 | 829,849
MecTa — kapTupoBaHue
pacnpefeneHvsa o3bl
WcecnenosaHusa nepe- Bnuanue Ha gosy npu 8.2.11
XOAHOro nepuoaa nepexoae mexay pasnu4- + N/A 9.2.3 8.3.3
HbIMW NITOTHOCTAMM 8.4.11
BapuaTuBHOCTb OueHka BapMaTUBHOCTH 823 833
[03bl MEeXOy KOHTEeWHepa- + N/A 9.23,9.25 ’ .8,4 4 =
MK ans obnyveHus o
MpepbieaHue npouecca | BnusHue Ha poosy ns-aa 827 828
nepemeLLeHns NCTOYHKUKA + N/A 927 836838
UMM OCTAHOBKWU W Nepeaa- 8.4.8
nycka ny4ka o
YacTuyHO 3anonHeHHble | BnusaHue Ha pacnpenene- 8210
KOHTEWHepbl Ans 0b- HWE A03bl CTENEHW 3anorn- + N/A 8. 4' 10’
nyyeHns HEHHOCTK KOHTEWHEpa o
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OkoHYaHue mabnuusi B.2

O6nyyatens CneuunanbHble nco nco
ATTecTtyemble napameTpbl Onucaxne ans MapLUpyThl 11137-1:2006, | 11137-3: 2017,
crepunusanmm obnyyatens NYHKT MYHKT
CneunanbHble KOHBER- BrnvsHue Ha goay, 0b-
€pHble CUCTEMbI UMK YCNOBMNEHHOE NpoXoxae-
A03a nepemeLLeHus HUEeM KDHTEI?IHEpaunC) cne- N/A 829 849
KOHTEeNHepoB B (PUKCK- LUuarnbHbIM KOHBEWepHbIM '
POBaHHbLIX MECTax cuctemam K/oT no3mummn
obny4eHus
B3aumocssasb Crnenyet oxapakTepu3so-
napametpos® BaTb B3aMMOCBA3b Mexay 826 835
XapakTepucTUKaMu nyyka, b N/A 9.2.11 ’ -8 ’4_} F
CKOPOCTbI KOHBeKepa u
no301 obny4veHna

N/A — He npumeHumo (not applicable).

b anMEHI/IMO TOINbLKO OnA 06p860TI{M 3NEeKTPOHHbIMW NYyYKaMW U PEHTIEHOBCKOTO U3MNMy4YeHWA.

2 Ccbinka Ha ISO/ASTM 52303 gnsa nonydeHua nogpobHoOro pykoBRoACTBA MO KapTUPORAHMID 403,

B.3 Keanudmkaumsa akcnnyatupyemoro obopynosaHus

Tabnuua B.3 — NamMma-, anekTpoHHO-NYYEBbLIE U PEHTIEHOBCKUE obry4aTtenu

Obnyyatens CneunansHble . .
ATTecTyemble Onncanme ans MapLIpY T MCO 11137-1:2006, | WCO 11137-3:2017,
[1apameTpbl cTepunu3auuu obnyvatens TYHKT TYHKT
KapTupoeaHve 0osbl KapTtnpoeaHue 931 933 u 9.1.1—9.1.5,
B Kopobe ¢ nagenu- 0036l B pogykTe N/A ’ '9’3 6 ’ 9.21—-9.23,
a .3.6, L
AMK (s) 937 gi}_gig
CneunaneHble KOH- KaptnposaHue
BENEPHbIE CUCTEMBI [,03bl B NpOAyKTE
Unn pukcupoBaHHele | (s)aP
mecTa B obnyyarene, N/A o+ 9321936 N/A
npegHa3Ha4yeHHble
Ons pazMeLleHus
NPOAYKTOB BPY4HYHO
WccnepoaHust nepe- | BnusHwe Ha go3y
XOOHOro Nepuopa npv nepexone N/A 937 9.2.1.4,9.4.1.4
Mexay pasnuyHbl-
MW MNOTHOCTAMM
BapwatueHoCTb S#;—Tacigatf:qu- 0a5 9.2.1.4,9222
Komemie aMM’“ﬁi N/A - 9.3.1.4,9.3.2.2,
PaniT 94.1.4,9.422
obnyyeHus
YacTuyHo 3anonHeH- | Bnuanwe Ha pac- 9.2.1.5,
Hble KOHTEWHepkb! ANs | npegeneHne Jo3bl 034 9.2:24.2,
obnyyeHns CTeneHu 3anonHeH- N/A e 9.3.2.1.2,
HOCTW KOHTeWHepa 9.4.1.5,
94212

N/A — He npumeHumo (not applicable).

2 Ccbinka Ha ISO/ASTM 52303 anst nony4YeHusa noapoGHbIX MHCTPYKLWIA MO KapTUPOBaHMIO.

b Kak npaeuno, aTo BKMIOYAET KAPTUPOBaHWE A03bl KOHCPUIYpaLMiA NPoAyKTa ANs onpefeneHns 403kl CTEPUN-
3auuy, ayamTa 4o3sbl CTepUnU3aumMm Unm onpeaeneHns MakcuMarnsHo 4oNyCTUMOR 403bI.
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MpunoxeHune C
(cnpaBo4Hoe)

FOCT P UCO 11137-3—2025

Oonycku no gosam, Ucnonb3yeMbiM NpU ycTaHOBNEHMN/060CHOBaHMMK
cTepunusylowen gossl B UCO 11137-2 1 ISO/TS 13004

Tabnuua
MCO 11137-2 n ISO/TS 13004

C1 — ,D,OI'IyCKI/l no [osam, Wcnonb3yemMmbiM Mnpy yCTaHOBJ'IEHHVI/0600HOBaHV!I/I A03bl CTepunniaunM B

HawnBonblwas gosa Ana uagenun

CpepgHee apugmeTuyeckoe HaubonsLLIUxX
1 HAUMEHbLLKMX 103 ANSA TOBapHbIX
no3numi

MeToa 1

BB =1,0
(VD B guanasonre ot 3,0 go 21,2 klp)

He tonee 110 % VD

He meHee 90 % VD

OrBB0,1000,9
(VD B guanasoHe oT 1,3 go 2,9 kl'p)

He 6onee 110 % VD

He menee 90 % VD

MeToa 2A
IDE He 6onee ID npn 10 % wrmn 1,0 kl'p, | He menee 90 % ID wnn ID muHyc
B 3aBMCUMOCTU OT Toro, 4Tto Bonbwe | 1,0 kp, B 3aBUCMMOCTU OT TOrO, YTO
MeHbLUe
VDE He 6onee D* npwn 10 % wrm 1,0 kl'p, | He meHee 90 % D* wnu D* MuHyc
B 3aBUCUMOCTK OT Toro, 4Tto Bonbwe | 1,0 klp, B 3aBUCMMOCTM OT TOrO, YTO
MeHbLle
MeTon 2B

IDE onsa 1 klp Ans gpyrux oos

He 6onee 1,2 kl'p (20 %)
He 6onee ID npn 10 % wnu 0,5 klp,
B 3aBMCUMOCTU OT TOro, YT Bonblue

He menee 0,8 klp (20 %) He meHee
90 % ID vnu ID munyc 0,5 klp, B 3a-
BUCUMOCTK OT TOTO, YTO MEHbLLE

VDE He 6onee D* npu 10 % urm 1,0 kl'p, | He meHee 90 % D* wunu D* mMuHyc
B 3aBMCUMOCTU OT Toro, yto Bonbwe | 1,0 k[p, B 3aBMCMMOCTU OT TOrO, YTO
MeHbLUe
25
Metop VD, .o

(si,=1,0vD,__ 25

max
B ananasoHe ot 0,9 oo 9,2 klp)

He 6onee VD, npu 10 %

He meHee 90 % VD, ,,%°

Meton VD, ., '°

(SIP=1,0vD,'°

max
B AnanasoHe o1 0,5 go 2,3 klp)

He Gonee VD,,,'® npu 10 % wunm
0,1 k[p, B 3@aBUCUMOCTU OT TOrO, YTO
bonbLie

He meHee 90 % VD, . 15

max

BB — BuoHarpy3ka.
VD — npoBepoyHas gosa.

ID — Bo3pacrawwan gosa.

IDE — 3KcnepMMeHT C Bo3pacTaroLLen O030M.
VVDE — 3KCnepuMeHT C NPOBEPOYHON JO30M.

D* — nepBoHavansHas oLeHka 403kl Ana obecneyeHna SAL 102 onsa ucnbITyeMbIX NpeaAMETOB.
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FOCT P NCO 11137-3—2025

Mpunoxenwne D
(cnpaBo4Hoe)

MpumMmeHeHWe HeonpeaeneHHOCTU U3MepPeHUA A03bI
npu yctaHoBneHWU UeneBbIiX 403 npouecca

D.1 O6wme nonoxeHuna

B HacToAWEeM NPUNOXEeHNM COOepPXUTCA 0630p TOro, Kak HeonpegeneHHoOCTb UaMepeHWAa 003bl MOXeT BbITb KC-
nonb3oBaHa and onpegeneHa UenesbixX 003 npouecca. IE',ETaJ'IM onpegenedHna ueneBbiX 003 npouecca BbIXOOAT 3a paMKn
HacToAWEero craHgapTa. O,D,HaI{O D6c:y}|<,quMe HeonpegeneHHoOCTU OO3MMETPUKM B HACTOAWEeM CTaHdapTte obneryaetca
DGLLI,VIM NOHUMaHWEM TOro, Kak OHa MOXET NpMMEeHATBECA Npy onpegeneHn LeneBbiX 403 npouecca.

D.2 CtaHgapTHanA HeonpeaeneHHOCTL ANA YCTaHOBNEHUA LeneBbIX A03 NPOLecca (6, qcess)

[Ins Toro 4tobel ONpeaennTe KOMNOHEHTbI HEONPEAENEHHOCTM M3MEPEHUA [103bl, OTHOCALLMECH K YCTAHOBMEHWIO
LenesbIX 403 npouecca, Heobxoaumo cHadana onpeaennTb BCe NOTeHUMAamnsHO 3Ha4YMMbIE MCTOMHWKN HeonpeaeneHHo-
cti (cm. 4.3.1), a 3aTeM paccMOTpeTb MX 3HAaYMMOCTL ANA crnocoba akcnnyaTauuy U KOHTPONA Npolecca CTepunuaauuu.
CraHfapTHas HeonpeaeneHHoCTb, KOTopas AoMKHa NCNoNb30BaTkCA NpY ONpedeneHun Lenesbx 403 npolecca, 0603Ha-
HAETCA Gp i coss M MOKET GbiTh NOMyYeHa NOCPEACTBOM KOMMHECTBEHHOM OLEHKM OTAEMBHEIX KOMMOHEHTOB HEONPEaEneH-
HOCTW UMK C MOMOLLbIO KOMUYECTBEHHON OLEHKN KOMBUHALMN KOMMOHEHTOB, NOMyYeHHbIX B XOA€ KapTMPOBaHMA 03 U C
MCMoMNb30BaHMEM paHee NonyYeHHbIX AaHHbIX AnA AaHHoro obnydartens.

MprMepb! KOMMOHEHTOB Gy ocoss CM. B 4.3.3.3. BHAUYEHUA 0 o coss
CMMarnbHoW a03.

Psf KOMMOHEHTOB HEONPEeNeneHHOCTY, BHOCSILMX BKNAZ B O ... MOXET GbiTb OMpesjieneH ¢ NOMOLLbI0 KapTi-
poBaHWa fo3bl B0 Bpems PQ. Ecnu kapTpoBaHue [03bl B MPOLEcce KBanuukauum skcnnyatupyemoro obopynosaHms
PQ 6bino npoBeaeHo ¢ NCNoNb30BAHMEM UCTILITAHWIA MO KAPTMPOBaHWIO A03bl, KOTOPLIE NPeaHa3Ha4YeHbl N8 OTPaNEeHNs
MOMHOM M3MEHYMBOCTH NPOLLECCA, MOXKHO NPOaHaNM3NpoBaTe AaHHLIE ANA NoNy4eHns KOMBMHMPOBAHHOTO 3Ha4EHNA He-
CKOJbKMX KOMMOHEHTOB HEOMpPeaeneHHoCTH. B kavecTee anbTepHaTUBbI, €CIU NPW COCTaBNeHun KapTel 4os PQ: He yoa-
nock 3adMKCMpoBaTh KOMBUHNPOBaHHOE BNUAHWE 3TUX KOMMOHEHTOB, MOXHO NPOBECTM AONOMHATENbHbIE AKCNEPUMEHTI.

B cny4ae onpefeneHHbIx ycrnosnid 06paboTki, ANA KOTOPLIX CYLWIECTBYET MCTOPUA OaHHbLIX KapTMpOBaHUA 403 W
r0e HeonpeaeneHHoCTb MAMEPEeHNs A03bl B TOYKAX MUMHUMANbHOW M MaKCMManbHOW 403kl UMK COOTHOLIEeHMA R
M Riinmon XOPOLLO YCTAHOBNEHbI; HANPUMEP, NS YCTAHOBMBLLENCA kaTeropun o6paboTki, MOXHO OCHOBbLIBATh OLEHKY
Oprocess Ha 0OBEANHEHHOM MHOPMALIMM U3 NPEAbIAYLNX KAPTUPOBAHMIA A03. MCNonb3oBaHNe 0GbeANHEHHBIX AaHHBIX OT
4NeHoB KaTeropui 0bpaboTkn, BepoATHO, NpuseaeT k bonee HaaexXHOMY onpeseneHno 4eM 3Ha4YeHUs, OCHOBaH-
Hble Ha HeBOMbLIOM KONMYECTBE KapTMpPOBaHUs [03.

HeKoTopble KOMNOHEHTLI HeonpeaeneHHOCTH, CBA3aHHbIe C KanubpOBKOW [O3MMETPUYECKOR CUCTeMb!, He BynyT
Y4YTEHbI B XO[1€ KapTUPOBAHWA A03bl; OHW A0MKHbI BbITh BKMIOYEHbI B ©

MOryT ObITb pa3HbIMKX ONA MUHUManNbLHON U Mak-

max/mon

process?

process”

MpumeyvyaHune — lNprmMepbl NOAXoA0B K aHanuay gaHHelx PQ 1 onpegeneHuto o
Panel on Gamma & Electron Irradiation [33] 1 AAMI TIR 29 [22].

process MPVBEAEHbI B CTaHAapTe

He3aBMCMMO OT MPUHATOTO MOAXOAA, NOCTOSHHLIA KOHTPOML MPOLECCa BaXeH [ns YTOYHEHWs NepBOHaYansHoi
OLEHKN Gprocass: Y OHA AOMDKHA NEPECMATPUBATLCS W KOPPEKTUPOBATLCS MO Mepe HEOBXOAMMOCTU Ha OCHOBE aHanu3a
AaHHbIX KOHTPONS npoliecca.

Oprocess BKITIOYAET HEONPEENEHHOCTb, CBA3AHHYIO C NPAMBIM M3MEPEHUEM [03bl B MECTE PACMONOKeHNs A031-
METpa W, B 3aBUCMMOCTM OT NPOLECCa, AOMONHUTENbHBIE KOMMNOHEHTLI, CBSI3aHHbIE C KO ULIMEHTaMM CONOCTaBMNEHUs
A03bl 1 Cy4aiiHO M3MEHUMBOCTLIO NpoLecca. 3HaueHus Opracess MOMYT ObITb MCNONB30BaHLI AN ONPeaeneHns Lenesbix
3HAYEHWI 403kl NpoLiecca, KoTopble Bbille Dy (Mnn D, ", ecnn npoLece He KOHTPONMPYETCS B MECTE PACNONOXeHUs
MUHAMAnNbLHON 403b1) U PaBHbI MM Hwke Dy o oo (nm D M3%3CC, ecnin npouecc He KOHTPONMpYeTcs B MECTE pacnorno-
KEHWA MaKCUManbHO [103b1). OANH U3 METOI0B ONpeAeneHNs LIeNeBbiX 3HaYeHnid npoLecca 3aknioyaeTcs B UCNoNL308a-
HWW 3HaYeHNit ko Npoliecca ANs pacyeTa LienesbIX 3Ha4eHMit NpoLiecca, rae 3HayeHne k 3aBucuT oT Tpebyemoro ypoBHs
OOCTOBEPHOCTH, CBA3aHHOro ¢ npoueccom (cm. D.3).

D.3 BeiGop 3Ha4yeHnn k

KoadhchbuumeHT k oBbIlYHO npvHUMAaeTcs paBHbIM OBYM, YTO MpubnuavTenbHO COOTBETCTBYET OOHOCTOPOHHEMY
98 %-Homy ypoBHI aoctoBepHocTU. OOHOCTOPOHHME pacnpefeneHus BbIGMpakTca noToMy, 4To TpeboBaHeM ABNAETCA
NPEeBLILLIEHNE CTEPUIMU3YIOLLENA J03bl, @ HE NPEBLILLEHNE MAKCUMAaIbHO OOMYCTUMON O03bl.

[pyrve 3Ha4veHus k (cM. npyMedaHne 2) MoryT BbiTb MPUMEHWUMbI B KOHKPETHBIX CUTYaLMAX HA OCHOBE OLIEHKW pUCKa
npodykTa v npouecca (cMm. MCO 14971).

MpumeyvyaHune 1 — PakTMYECKAN YpOBEHb OOCTOBEPHOCTM DyOEeT 3aBUCETL OT YMCNa NOBTOPHLIX M3MEepeHMiA
(cteneHei cBo6oabl), KOTOPLIE Y4ACTBYHOT B Pac4eTe HEONPEOEeneHHOCTH.
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FOCT P UCO 11137-3—2025

MpumeyvaHune 2 — [1na HopManbHbIX (FaycCoBCKMX) pacnpeneneHnin NnpubnnanTensHble OQHOCTOPOHHWE O0-
BEPUTENBHLIE YPOBHM, NONYyYEHHbIE MPU Pa3nnYHbIX 3HAaYEHUSX kK, COCTABNAT:

k =1 84 %-HbIln ypOBEHB [OCTOBEPHOCTH,
k =2 98 %-Hbll ypOBEHb JOCTOBEPHOCTH, U
k =3 99,5 %-Hbll ypoBEHb JOCTOBEPHOCTHU.

MpumeuvaHne 3 — Cwm. [26] ans nonyd4eHMs OONOMHATENBHON MHOPMAaLMK O B3aNMOCBA3M MEXY YPOBHAMM
OO0CTOBEPHOCTK M cTeneHsMi ceoboabl (KONMUMYEeCTBOM M3MEPEHWIA).

D.4 3HayeHuna ueneBon A03bl paAMalMOHHONW CTepUnu3auum

PucyHku D.1—D.3 npenctaBnsaoT cobon HarnagHble M3o06paxeHus KNiYeBblX TEPMUHOB ANA onpedeneHns 3Have-
HWIA LleneBoii 403kl paauaunoHHON cTepunuaaunn. Bce pyucyHkn npuBeaeHs! A8 OAHOMO U TOTO e MPoAyKTa CO 3HaYeHWs-
MK Dgyor M Doy acer 20 1 30 kI'p, COOTBETCTBEHHO, C O4MHAKOBOM KOHGpUrypaLumed sarpyakm B O4HOM 1 ToM xe obnyyatene.
EnunHCTBEHHOE pasnuyne 3aknioyaeTcs B NO3vLIMKU TEKYLLETO KOHTPOISA.

PucyHok D.1 a) npeactaengaet coboi HarnagHoe u3obpaxeHue TEXHONOMMYECKNX XapakTepUCTMK MpoayKTa.

Ha pucyHke D.1 b) npeactaBneH COOTBETCTBYHOLMIA AMaNa30oH 403 TEKYLEero KOHTPOons, KOTopblid ByadeT cBfA3aH ¢
MCMONb30BaHWEM KOHTPOMBHOMO AO3UMETPA, YAANEHHOro 0T MO3ULUA MUHUMATNEHOW U MakCMMansHON J03.

PucyHok D.2 a) v pucyHok D.2 b) npegcraBnaioT cobor HarnagHoe nsobpaxkeHve LeneBbix 3Ha4eHui npouecca ona
KOHKDPETHOTO Cryyasi, Koraa npoLecc KOHTPONUpYeTCs B MECTax MUHUMATBHOW 1 MakCUManbHOW 003, COOTBETCTBEHHO.

PucyHok D.3 a) n pucyHok D.3 b) npeactaensatoT cobol HarnagHele naobpakeHWst LienesBbix 3Ha4YeHW npouecca B
KOHKDETHOM Cny4ae, Koraa NpoLecc KOHTPONMPYETCA B MECTE TEKYLLENO KOHTPONS, YAANEHHOM OT NO3MLMIA MUHUMAaNLHON
1 MakcumarnsHoW 403, HO NepeEMELLALLEMCSA BMECTE C NMPOOYKTOM, COOTBETCTBEHHO.
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Dstor D max, acc

) A {

20 25 30

Loaa, k'p

a) HarnggHoe naobpaxeHne TEXHUYECKNX XapakTepucTUk npodykumm, Dy v D .. 20 n 30 kIp

OTHOwWweHWe ao3 R mivmon
HenocpeaCcTReHHO CBA3LIBAST
Dster ¢ OTCNEXMBASGMON
NoOanLUeH Dmmsle;

Daster D max, ace

OTHoweHWe o3 R maxmon
HenocpeqcTBEHHO
CBA3LIBAET

Dmax, ace © OTCNEXMBASMON
nosuumen Dmon ™% 8¢¢

Dmonstar Dmon max, a¢c /

‘_
vy Vv =YY
20 25 30

Nosa, klp

b) HarnagHoe nsobpaxeHue o3, D S n D MaX3CC, ya ynaneHHON No3nLmn N3MEpPeHus,
KOTOpble HEMOCPEACTBEHHO COOTBETCTBYIOT YEPE3 COOTHOLLEHWE A03
TEXHUYECKUM XapakTepucTukam npogykta, Dy m D

MpumeyaHue — Dmcms'ter 1 Doy M@4ECC NPUMEHAIOTCS, ECAN M3MEPEHME 103kl OCYLLECTBNASTCA B MECTE pe-
rynApHOro TEKYLLEro KOHTPOIS, yOaneHHOM OT MECT MUHMMATBHOM U MakcUMarnsHoi 403, HO NepeMeLlaloLlemMcs BMECTE

C NPOOYKTOM.

PucyHok D.1 — TexHu4eckue xapakTepucTUKKM Npouecca
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PaccToaHWe OTHOCUTCA K
kKo min

Dshar

CESCLECTRT -
SR B

é«(«(
39555558

7

QNI
;ﬁ‘»

%
5555

5

33200

=

D, ace

2 III2lSllllll30

Loza, klp

a) HarnagHoe M306pa}KBHME Krn4yeBbiX TEPMUHOB ONA onpegeneHna

MWUHWUMarnbHOIo UeneBoro 3Ha4eHns panmaumoHHoﬁ cTepunmn3auunmn ona D

Dster

20 25

DhargetPPer

ster = 20 KIP

DW.BGG

Cy
Yrrr

PaccTosHWe OTHOCUTCH K
k O'proceaamax

§§§§f§§f€€€€€é§f€222)2}:::>>

220033000399
%&ﬁ%&ﬁ :

[oza, klp

b) HarnsgHoe n3obpakeHne KroYeBbIX TEPMUHOB 418 OnNpeaeneHms

MaKCmanbHOro 4enesoro 3Ha4eHua pa,D,VIaLI,VIDHHOﬁ cTepunuaauunm ana D

MpumeuyaHnne — HopmanwHoe pacnpegenexve no D

AeneHHocTeio npouecca (cm. D.2).

max,acc 30 kp

upper __ _
target 9TO pacnpegeneHne, CBA3aHHOE C Heonpe

PucyHok D.2 — Tekywmii MOHUTOPKHT 403kl B MeCTaxX MUHMMAIbHOM M MakcMMarnbHOW o3
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PaccTosiHMe OTHOCUTCA K
k 5pmcesamm

[)rnax.acc

Dstor

Ty
Yevas s

e

LALELLE
(LeCLls

. ster
min

B T 5
553%329‘.&&1.’3(«(«

?@(
3299092900

3

<
<
3

20 25 30

Nosa, klp

a) HarnsgHoe M306pa>|<eme KN4yeBbiX TEPMWHOB ONA onpegeneHuna

MUHUMAanLHOTo Lienesoro 3Havyenna ans Dy, = 20 kIp

Dster Drnax. acs

Ey
v -

2))

PaccTosiHAe OTHOCUTCA K

JREAA
LA

2

LS
R333a¢

R

i

223832

5
559555

20 25 30
Ho3aa, klp
b) HarngagHoe n3obpaxeHue KNioYeBbiX TEPMUHOB ANSA onpeaeneHus

MaKCHMMarnbHOro uenesoro aHaveHna ana D .= 30 k['p

— upper
Mpumevanune 1— Dy "PPEr kOpPEnUpyeT ¢ D,y oo 4€PE3 COOTHOLEHNE Rppmon-

MpumeyaHne 2 — HopmaneHoe pacnpegeneHue no Dtarget“pper ABNAETCA pacnpederneHnem, CBA3aHHbIM C
HeonpegeneHHocTeo npouecca (D.2).

PucyHok D.3 — TekyLuin MOHUTOPUHT 003kl B MECTE, YAarneHHOM OT MNo3nuun
MWHUManbHOW N MaKcUManeHOW 403, HO NepeMeLLatoLLeMcs BMecTe C NPOoayKTOM
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D.5 PacyeT 2Ha4yeHUW LUeneBowW 403kl NpoLlecca ¢ Y4eTOM HeonpeaeneHHOCTU

Oprocess MOKET BbITh MCNONBL30BaH ANA pacyeTa LeneBbiXx 403 B TOYKE KOHTPONS, COOTBETCTBYIOLMX A03aM Ans
npoaykTa B obnyyaeMblX KOHTEMHEpPaX, KOTOpbIE HAXOOATCA B Npeaenax cneyudukalni npy 3ag4aHHoM YPOBHE OOCTOBEP-
HOCTU. 3THX 3HA4EHUI MOXHO JOCTUYb NOCPEACTBOM pacyeTa KoaduuneHToB, obo3HaueHHbIX kak UF, n UF Kak

ower upper
ykasaHo B chopmynax (D.1) n (D.2), cooTBETCTBEHHO:
UF er = 11 = kcrpmcessmi"HOO), (D.1)
UFUpper =1/(1+ kcrpmcess”‘aXMOO), (D.2)

min max __ (A ¥
(A€ Sprocess " M Oprocess 3TO 3HaYEHWs| HEOMPEAEeNeHHOCTY, CBA3AHHLIE C MUHMMANbLHOW U MaKGUMankbHOW [o3aMi,
GOOTBETCTBEHHO.

Mpw “cnonb3oBaHuK 3HadveHnid UF, MonyyYeHHbiX Bbilug, MOXHO OMpeaeniTb ABa CTaTUCTUYECKM 0BOCHOBaHHLIX
3Ha4YeHWs [03bl B NO3ULMM TEKYLLEro KoHTponsa D . ANA WCMonb3oBaHua B ynpasneHuu npoueccoM. OHu obosHauaroTes
upper lower :
KaK Digrger"PP®" 1 Digrger ', kak ykasaHo B chopmynax (D.3) u (D.4), cootBeTCTBEHHO!

Per =P /R

max,acc

UF (D.3)

ui -
Dtarget . max/mon upper:

Dtargetmver = Dster"Rmin!mon ’ UFEcwer‘ (D.4)

MecTo KOHTPOMSA MOXET HAXOOMTLCA B TOYKAX PACMONOXKeHWs MUHUMAanNbHOM M MakCUManbHOW 403 UMK B OTAENb-
HOW TOYKE KOHTPOIS.

Diarget COCTABMSOT OCHOBY A5 KOHTPOMS NPOLECCA NPK TEKYLLEN CTEPUNN3ALIMK, HO CNOCOB nHTepnpeTaumn Gyaet
3aBWCETH OT MPUHATOrO METoda KOHTponsa npouecca. [letany ncnonb3yemMoro Metoaa KOHTPOMs Mpolecca BbIXoOAT 3a
pamku OaHHoro ctaHgapTta. BelbpaHHbld nogxon GyaoeT 3aBUCETL OT HECKONbKUX DaKTOPOB, TAKUX Kak Tun obnyyarens,
NPOOYKT W ApYrMe MECTHbIE 3KCMMTyaTauuoHHble TpeboBaHuA.
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Mpunoxenue OA
(cnpaBo4Hoe)

CBegeHMUA 0 COOTBETCTBUM CChINOYHBLIX MeXOyHapodHbLIX CTaHOapTOB
HauMoHanbHLIM CTaHOapTam

Tabnuuya JA1

O6o3HaYeHUe CChINOYHOro CreneHb OB6o3Ha4YeHWe 1 HaMMEHOBAHWE COOTBETCTBYHLLEro HaLMoHansHoro/

MEeXyHapo4HOoro cTasaapTa COOTBETCTBUA MEXrocyjapCTBEHHOMO CcTaHaapTa

ISO 11137-1 IDT [OCT ISO 11137-1—2011 «CTepunusauma MeaUUMHCKOW NPOAYKLWA.
PaguaunonHana ctepunusagua. Yacte 1. TpebosaHua k paspaboTke,
Banuaaunm 1 TEKYLLIEMY KOHTPOSO npoLlecca cTepunuaaumm meguumnH-
CKUX M3aENUn»

ISO 11137-2 IDT [OCT ISO 11137-2—2011 «CTepunusaums MeauUMHCKOW NPOOYKLUA.
PaguaunoHHaa ctepunusauusa. Hacte 2. YcTaHOBNEHWE CTEpPUIN3YHo-
Len Ao3bi»

ISO/TS 13004 — y

ISO 13485 IDT [OCT 1SO 13485—2017 «Wapgenna megununHckne. CUCTeMbl MeHea-

KMEHTa KadecTBa. TpeBoBaHus AN Lenei perynupoBaHusa»

BETCTBUA CTaHOApPTOB!:

- IDT — MOeHTU4HbIE CTaHdapThI.

* COOTBeTCTByI'OLLIIfII?I HaLMOHamnbHbIN CTaHOdapT OTCYTCTBYET. Lo ero NPUHATUA peKoMeHOYyeTCA UCNoNb3oBaTh
nepesoq Ha pyCCKMﬁ A3bIK AaHHOINo MeXXOyHapoaHOoro ctaHgapra.

I pnpmedyaHne — B HacToswen Tabnuue ncnonb3oBaHo cnegyruiee ycnosHoe obo3Ha4veHne CTeneHn cooT-
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Evaluation of measurement data — Guide to the expression of uncertainty in measurement
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