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MNMpeaucnosune

1 NMOAIrOTOBJIEH ®egepanbHbIM roCyaapcTBEHHLIM YHUTaPHbIM Npeanpuatuem «Bcepoccuiickuin
Hay4YHO-UCCNeaoBaTeNlbCkUA  UHCTUTYT  (PU3UKO-TEXHUYECKUX WU paguOTEXHUYECKUX u3mepeHun (SIryrl
«BHUNPTPW») Ha 0CHOBE ayTEHTUYHOIO NepeBoda MeXxayHapoaHOro craHgapTa, ykasaHHOro B NyHkTe 4

2 BHECEH TexHuyeckum komuteTomM no craHgaptusauyum TK 335 «Metoabl ucnbiTaHWi
arponpoMbILLNEHHON NPOAYKLUMM HA BE30NMaCHOCTbY

3 YTBEP>XIEH W BBEJEH B OENCTBWE Mpukasom denepanbHOro areHTcTea no TEXHUYECKOMY
perynupoBaHuto u Metponoruun ot 28 muoHa 2013 r. Ne 366-ct

4 HacTtoswmi crtaHgapT wuaeHTMYeH wMexayHapoaHomy ctanHgapty WCO/ACTM  51900:2009
«PykoBOACTBO MO  AO3MMETPMM MPWM  WUCCNEAOBAHWM  BAMAHWA  paguauuM Ha  NULLEBbIE U
CENbCKOX03AMWCTBEHHbIE NPoAayKTbly (ISO/ASTM 51900:2009 Guide for dosimetry in radiation research on
food and agricultural products)

5 BBEJEH BMNEPBbLIE

lpasuna npumeHeHuUs Hacmosawezao cmaHdapma ycmaHoerneHsl 6 FTOCT P 1.0—2012 (pa3den 8).
UHpopmayua 06 UsMeHeHUaX K HacmosauwemMy cmaHd0apmy nybrukyemcs 6 exxe200HOM (10 COCMOSHUK Ha
1 saHeapsi mekyweeo eoda) UHOPMAUUOHHOM yKasamerne «HauyuoHanbHble cmaHOapmbl», a
ohuyuanbHbill mekcm U3MeHeHUl U onpaeoKk — 6 eXeMEeCsYHOM  UHhopMauluoOHHOM yKaldamerse
«HauuoHaneHble cmaHdapmely. B criydyae nepecmompa (3aMmeHbl) unu ommeHbsl Hacmosuwieeo cmaHdapma
coomeemecmsyiouiee ysedomrneHue 6ydem onybnukosaHo 6 Onuxaliuem ebinycke UHGOPMaUUOHHO20
yKka3zamensa «HauyuoHanbHble cmaHOapmely. Coomeemcemeyrowas uHgpopmMmauus, yeefomreHue U mekcmsnl
pasmelwalomes makxe 8 UHQopMauUuoHHOU cucmeme obujeao nonb30eaHus — Ha oguyuanbHoMm calime
deldepanbHo20 azeHmMemesa 0 MEXHUYECKOMY pe2ynupoeaHuro u mempornozuu 6 cemu ViHmepHem
(gost.ru)

© CtaHgaptuHdopm, 2014

HacTosiuii cTaHaapT He MOXET GbiTb MOMHOCTLIO UMW YaCTUYHO BOCMPOW3BEAEH, TUPAXKUPOBAH U
pacnpocTpaHeH B KayecTBe oduUManbLHOrO usaaHus Ges paspelieHus deaepanbHOro areHTcTea Mo
TEXHUYECKOMY PErYNUPOBaHMIO U METPONOTUK
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PykoBOACTBO NO AO3MMETPUM NMPU UCCNIeAOBAHMU BIUAHUA pagvMalmMu Ha NULLEBLIE U
CeNlbCKOXO3AWCTBEHHbIE NPOAYKThI

Guide for dosimetry in radiation research on food and agricultural products

Hata BBegeHusn — 2014—-07-01

1 ObnacTb NnpuMeHeHus

1.1 JaHHO€E pyKOBOACTBO COAEPXUT MUHUMATbHbIE TPebOBAHUA NO AO3UMETPUN, HEOBXOAUMON NpU
NpoBeZleHU UCCNEeAO0BaHWWA NO BNUAHUIO pajuaLMW Ha NULIEBbLIE U CENbCKOXO3SIUCTBEHHbIE MPOAYKTHI.
Takue uccrnegoBaHuUs BKIKOYAKOT B Ce08 yCTAHOBMEHUE KONMUYECTBEHHON 3aBUCMMOCTU MEXAY MOTMOLEHHON
00301 WM COOTBETCTBYHOLUMMKU 3phbekTamn B yKasaHHbIX npoaykTtax. B gaHHOM pyKkoBOACTBE OCBELUEHBbI
obwme BOMPOCHI AO3MMETPUM B TaKMX UCCREAOBaHUSAX M Nybnukauuax ux pedynbtaToB. Jo3uMeTpus
JOIDKHA paccMaTpuUBaThCA Kak HEOTbeMMEMasi YacTb 3KCNEPUMEHTA.

MpumevaHnune1l — CAC paspaboTana mexgyHaponHbii O6LMA cTaHAapT M [NpakTUHYECKMA KOLEKC, B
KOTOPLIX pacCMOTPEHbI BOMPOCHI NMPUMEHEHUa paguauuun ansa obpaboTku nuLieBbIX NPOAYKTOB. B aTux JokymeHTax
ocobo nofuepkHyTa pofb AO3MMETPUN, MPUMEHEHMEe KOTOPOW rapaHTUpyeT cobniopgeHue npaBun pagnauuoHHOR
obpaboTku [1].

MpumMmeyvyaHune?2 — [JaHHOe PYKOBOACTBO COAEPXKUT CNPaBOYHYI WHGOpPMaUUo B BuAE NPUMEYaHWA.
[lonb3oBaTenu Takxe AOIMKHbI O6paLLlaTbCF| K CCbllKaM, npuBeeHHBIM B KOHUe CcTaHhapTa, a KpoMe Toro U K
HeobX04 MO Hay4HO NMTepaType No Bonpocam MeTOAOSIONUK 3KcnepuMeHTa B obnacTtu gosmmeTpun [2 — 10].

12 HacToswee pykoBOACTBO OTHOCUTCS K MCCMEeAOBaHUAM C MCMNONb30BaHWEM CReayloLmx
BUAOB WOHU3UPYIOLLEN paauauun: raMma-u3nyyeHue, pPeHTTeHOBCKOE (TOPMO3HOE) W3NyyeHue U
3NEKTPOHHbIE NMYYKH.

1.3 B HacTodAweM pykoBOACTBE MPMBEAEHbI TpeboBaHUA K JO3UMETPUMM Kak Mpu BblipaboTke
3KCMEepUMEHTAamnbLHOro MeToda, Tak WM B CTaHAapTHbIX (PYTUHHBIX) 3KCMepuMeHTax. B  Hem He
paccmatpuBalTca TpeboBaHMA K [O3MMETPUM MNPU  OLEHKE KayecTBa MOHTaXKa WM MpU  OUEHKe
OMEepPauUOHHOrO KayecTBa yCTAaHOBOK Ans oDnyyveHWs. 3TU acnekTbl paccmarpusaloTca B PykoBoacTBax
ISO/ASTM 51204, 51431, 51608, 51649 u 51702.

1.4 [laHHOe pYKOBOACTBO HE HALENEeHO Ha TO, 4YTOObl OrpaHWYUTb SKCNEpUMeHTatopa B Bblbope
METOAMKU IKCmepumeHTa. 3agaya pykoBoACTBA COCTOUT B TOM, YTOObI rapaHTUpPOBATL NMPAaBUIIbHbINA BEIOOP
UCTOYHMKA U3NYYEHMSA N METOAUKN IKCMIEPUMEHTA, NPU KOTOPOM pe3ynbTaThl 9KCNEePUMEHTA ObINM NOHATHbI
W NonesHbl APYruMm UCCneaoBaTensm U PyKOBOASLLMM OpraHu3auusim.

1.5 Tpu u3MepeHuax HeobxoAMMO MPUHUMATbL BO BHUMAHWE CYMMAPHYKD HEONPEAEneHHOCTb
MOrMOLWEHHOW A03bl paguaumm U ee Bapuauun no obvemy obnydeHHoro obpasua (cm. PykoBOACTBO
ISO/ASTM 51707).

1.6 Hactodawmii ctaHaapT He CTaBMT CBOEN LeNbio OCBETUTL BCE BOMPOCHI, UMEIOLLME OTHOLUEHUE K
BesonacHoCTU paboTbl NPW €ro NPUMEHEHMU, €CNM TaKOBLIE UMEIOTCA. Ha nonb3oBartene craHgapTa nexur
OTBETCTBEHHOCTb 3a BbIPABOTKY AOCTaTOYHbLIX Mep 0e3onacHocTW neped Hadanom paboT ¢ ydeTom
HOPMAaTUBHbIX OrPaHUYEHUIA.

2 HopmaTtuBHbI€ CCbINKU

2.1 Crangaptel ASTM: "
E 170 TepMMHONOrns, OTHOCALLAACA K paguauMoHHbIM U3MEPEHNAM U AO3UMETPUN

b Mo Bonpocy cchinok Ha ctaHgapTel ASTM un ISO/ASTM cm. BeGcailT ASTM, www.astm.org, nnu obpatuTech
B ASTM Customer Service no agpecy service@astm.orq. 3a uHdpopmauuein o copepxaHun ExesodHol KHuau
cmarOapmoe ASTM obpaTtuTechk K CBOLHOW CTpaHuLEe JOKYMEHTOB Ha Bebcaiite ASTM.

HU3panue opuunansHoe
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E 925 PykoBoACTBO NO NPOBEAEHUIO KanMOPOBKU YP-CNekTpohOTOMETPOB U CNEKTPOPOTOMETPOB
BMAMMOM YacTu CNeKTpa Co CNekTpasnbHbIM paspeLlleHmem bonee 2 Hm

E 1026 MNMpakTtuka npumeHeHnss CUCTEMbI 3TANOHHbIX A03UMETPUYECKUX CTaHaapToB dpuke

E 2232 PykoBoacTBO MO BbLIOOPY M MCMOMb30BAHMIO MaTeMaTMYEeCKUX METOAOB pacyeTta
MOrMOLWEHHON J03bl B 3agavax 00paboTkn AaHHbIX N0 paguauum

E 2303 PykoBOACTBO MO KAPTUPOBAHMWIO NOTMMOLLIEHHbIX 03 HA YCTAaHOBKaxX Mo 0bpaboTKe AaHHbIX

E 2304 lMpaktuka npumeHeHna hoTopnyopecyeHTHON NSIEHOYHON A03UMETPUYECKOW CUCTEMBI Ha
ocHose LiF

E 2381 PykoBOACTBO NO AO3MMETPUM NPU pagnaLMoHHON 0B6paboTke pasXMXKeHHbIX 00pa3oBaHuii 1
NMOTOKOB >XMAKOCTU

F 1355 PykoBoACTBO MO paguaLuoHHONW 00paboTKe CBEXEN CENbCKOXO3AWCTBEHHOM MPOAYKUUW B
kadyecTBe PUTOCAHUTAPHOW Mepbl

F 1356 PykoBOoACTBO MO paguauuoOHHONW 00paboTKe CBEXEro U 3aMOPOXEHHOr0 KPacHOro msca u
Msca NTUUbI ANS OTPaHUYEHUS COAEPXKAHMA MaTOTEHOB WU APYTMX MUKPOOPraHU3MOB

F 1640 PykoBoaCTBO NO BbIOOPY U MPUMEHEHUIO YMNAKOBOYHbIX MATEPUANoB AN  MULLEBbLIX
NPOAYKTOB, NOABEPraeMbIX paauauuoHHon obpaboTke

F 1736 PykoBoACTBO NO paguauMOHHOMY 00MnydeHu0 pbibbl U BOAHbLIX ©GECNO3BOHOYHbIX,
UCMNOMb3YyEMbIX B MULLY, A8 OrPaHUYEHUS COAEPXKAHUSA NaTOreHOB U THUITOCTHLIX MUKPOOPraHM3mMoB

F 1885 PykoBoaACTBO MO paguMaUUOHHOMY OOMy4YeHUI0 Cyxux Chneuui, TpaB M npunpae Angd
OrpaHMYEHUs COAEMKAHNUSA NATOTEHOB U APYIMX MUKPOOPraHN3MOB

2.2 Ctangaptbl ISO/ASTM: "

51204 PykoBOACTBO NO A03UMETPUM HA TraMMa-yCTaHOBKaxX ANsl paguwauuoHHOW 00paboTku
NULLEBbIX NPOAYKTOB

51205 PykoBOACTBO MO MNPUMEHEHUID OO3MMETPUYECKON CUCTEMbI Ha OCHOBE Uepua-cynbhaTa
uepus

51261 PykoBOoACTBO MO BbIGOPY U KanubpoBke A03UMETPUHMECKMX CUCTEM ANS paauauuOHHON
06paboTKy NULK

51275 PykoBOACTBO MO NPUMEHEHUIO 4O3UMETPUYECKON CUCTEMBI HA OCHOBE PaguOXPOMHBIX NIIEHOK

51276 PykoBoaCTBO no NPUMEHEHUID  A03UMETPUYECKON CUCTEMBI Ha OCHOBE
nonMMeTUnMeTakpunara

51310 Cuctema gosmmeTpuyeckas ¢ UCNOSNb3OBaAHUEM PaAMOXPOMHOIO ONTMYECKOro BOMHOBOAA.
MpakTuyeckoe pykoBOACTBO MO NPUMEHEHUIO

51431 PykoBOACTBO MO A03MMETPUU Npu 06paboTKe NULEBLIX NPOAYKTOB SMNEKTPOHHLIMU My4YKamMun 1
PEHTreHOBCKMUM (TOPMO3HbIM) U3Ny4YeHUEM

51538 Cuctema [03uMETpUYEcKass Ha OCHOBe aTaHonxnopbeHsona. lNMpakTudeckoe pykoBOACTBO
N0 NPUMEHEHUIO

51540 PykoB0OACTBO MO NPUMEHEHUIO XUAKOCTHON PaaUOXPOMHON AO3UMETPUYECKON CUCTEMBI

51607 PykoBoACTBO MO MNPUMEHEHUIO O03MMETPUYECKOW CUCTEMbl C ucnonb3oBaHuem O3lP-
CMEeKTPOCKONUK anaHuHa

51608 PykoBoACTBO NO AO03MMETPUM B YCTAHOBKaX MO pPaauaunoHHONW 06paboTke pPeHTreHOBCKUM
(TOPMO3HbIM) U3Ny4YEHUEM

51649 lNMpakTnyeckoe PykOBOACTBO MO AO3UMETPUU HA YCTAHOBKAaX AN paguauMoHHOW obpaboTku
ANEKTPOHHbLIM MYYKOM C dHepruen anektpoHos ot 300 kaB go 25 MaB.

51650 Cucrema 4o3MMETpUYEcKas Ha OCHOBe TpuaueTara uennonossl. [Npaktuyeckoe pykoBoaCTBO
N0 NPUMEHEHUIO

51702 PykoBOACTBO NO AO3UMETPUM HA raMMa-yCTaHOBKaxX ANs pagnauuoHHoW o6paboTku

51707 PykoBOACTBO NO OLIEHKE HEONPEAENEHHOCTEN B AO3UMETPUN NMPU pagnmaLmoHHon oBpaboTke

51818 INMpakTuyeckoe pykoBoACTBO NO AO3UMETPUM HA YCTAHOBKAX ANA pagnauMoHHOW 06paboTku
ANEKTPOHHbIM NYYKOM C 3Hepruen anekTpoHos oT 80 ao 300 kaB.

51956 [MpakTuyeckoe pykoBOACTBO MO MPUMEHEHUID CUCTEM TEPMONIOMUHECLEHTHON OO3MMETPUU
(TLD) ana pagnauuoHHon obpaboTku.

Y Mo BOMPOCY CChINOK Ha cTaHaapTel ASTM n ISO/ASTM cm. Bebcant ASTM, www.astm.org, unu obpaTtutech
B ASTM Customer Service no agpecy service@astm.org. 3a uHdopmauneid o codepxaHun ExezodHol kKHuau
cmarOapmos ASTM obpaTtuTechk K CBOLHOW CTpaHuLe JOKYMEHTOB Ha BebGcaiite ASTM.
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5.3 Omuyemb! MexdyHapoOHOU KomMuccuu no paduauuoHHbIM eOQuHUuUaM U U3MepeHUsIM
(ICRU):
ICRU 60 Fundamental Quantities and Units for lonising Radiation

2.4 Omuyem NPL:

CIRM 29 : Guidelines for Calibration of Dosimeters for Use in Radiation Processing, Sharpe, P., and
Miller, A., August, 1999

MpumeduyaHwue— lpn NoNb3OBaHNM HACTOALMM CTaHAAPTOM Lerecoobpas3Ho NPOBepUTE JENCTBUE

CCHINTOYHBIX CTaHA4apToB B MHpOpMaLMOHHOWK cucTeme obLero nonb3oBaHua — Ha oduymansHoM caiTe OefeparnbHoro
areHTcTBa No TeXHUYECKOMY perynnpoBaHuio U1 MeTpPoONorum B ceTn MHTepHET Mnn No exerogHomy I/IHdDOpMaLWIOHHOMy
yKasatento «HaLU/IOHaJ'IbeIe CTaHOapTbI», KOTOprI7I OI'Iy6J'II/IKOBaH Mo COCTOSAHMIO Ha 1 AHBapA TeKyllero roga, u no
BbIMyCKaM exXeMeCAYHOoro I/IHdDOpMaLWIOHHOFO yKasatend «HaLU/IOHaJ'IbeIe CTaHOapTbl» 3a TEKyLLWII7I roa Ecnun 3ameHeH
CCBINTOYHbIN CTaHAapT, Ha KOTOprI7I AaHa HejaTupoBaHHaA CChlJlKa, TO peKoMeHAyeTcA UCNonb3oBaTb AeVICTByPOLLlyPO
BepCUKO 3TOro crtaHpapTa C y4eTOM BCeX BHECEeHHbIX B [daHHYH Bepcuto M3MeHeHWA. Ecnn 3amMeHeH CCbIToYHbIN
CTaHAapT, Ha KOTOprI7I AaHa AgaTupoBaHHaA CChlJika, TO peKoMeHAyeTcA UCNonb3oBaTb BepCUo 3TOro CTaHdapTa C
yKas3aHHbIM BbilLe rofoM yTBepxaeHus (NpuHATUSA). Ecnn nocne yTBEpPXAEHUS HacTOsALWero craHgapTa B CCbINTOYHLIRA
CTaHAapT, Ha KOTOprI7I OaHa jaTupoBaHHaA CChllka, BHeECEHO U3MeHeHWe, 3aTparuBarllee nonoxeHue, Ha KoTopoe
AaHa CcCbhlJlKa, TO 3TO NoJIoXeHUe peKoMeHayeTcA NPUMEHATb bes ydeTa paHHOro U3MeHeHUA. Ecnn ccblnoyHbli
CTaHOapT OTMEeHeEH bes 3aMeHbl, TO NoNloXeHne, B KOTOPOM [laHa CChlflKa Ha Hero, peKkoMeHAyeTCA NPUMEHATE B YacTu,
He 3aTparuBaroLleid aTy CChInky.

3 TepmuHonorus

3.1 OnpedeneHus:

3.1.1 noaznoweHHas do3a, (D). Konn4yecTtBo 3HEPrMU NOHU3UPYIOLLIErO M3NYyYEHUA, NOTMOLWEHHON B
eauHuUe mMacchl onpeaeneHHoro seuwecrtsa. EanHuua B cucteme CY nornoweHHon gosbl — rpei (Gy),
rae 1 rpeii AsBNSETCA 9KBUBANEHTOM NOrnoweHna 1 4XKoyns Ha Kunorpamm Maccbl gaHHoro sewlectsa (1
Gy =1 [bx/kr). MaTemaTnyeckoe onpeaeneHune 3Ton 3aBUCUMOCTU — YacTHOE OT geneHunsa d € Ha dm, rae
d £ — cpeaHee 3HauyeHne anddepeHUnansHON IHEPruKn, nepegaHHon UOHU3UPYIOLLIMM U3NyYEHUEM
BeLwlecTBy andhdpepeHymansHon maccel dm.

D=de/dm (1)

MpumMmedyaHUne— PaHee ncnonbsoBasLlasca efuHULa NOrnoLeHHoR fosbl - pag (1 pag = 100 apr/r =
0,01 Gy). MornoLeHHyo 403y UHOMAa HasblBatoT NPOCTO 4030,

3.1.2 kapmupoeaHue noeasioujeHHoll 0o3bi (onpedenieHue  NPOCMPaHCMEEHHO20
pacnpedesieHUss nNoasiIouweHHol 003bi): VIamepeHne NOrmnoLeHHON A03bl BHYTPU OBMYyYEeHHOro nNpoaykra
ANS NONy4YeHnsA OQHO-, ABYX-, U TPEXMEPHOIO pacnpeaeneHuns nornoweHHon A03kbl, B Lienax onpeaeneHns
KapTbl 3HA4Y€HMI NOrNOWEHHON A03bl.

3.1.3 mMowHocmb noanouwieHHoll A03bi D™ TlornouieHHaa B matepuane [o03a, OTHECEHHaa K
eauHuue BpemeHun, npupaweHue dD 3a spemsa dt (cM. ICRU 60).

D" = dDrat (2)
eaMHuLa : Gy s’

3.1.4 axkpedumoeaHHas Ha npaeo Kanubpoeku Oo3umempuyeckas nabopamopus:
do3umeTtpuyeckas  nabopatopusi, NONy4MBLUAS  OT  AKKPEAMTYIOLLEW  OpraHu3auuM  JOKYMEHT,
NOATBEPXKAAIOLLMA €€ KOMNETEHTHOCTb MPOBOAUTL HEOOXOAMMbIE OMepauum No KanubpoBKE MU MOBEPKE
JO3MMETPUYECKUX CUCTEM B COOTBETCTBMU C TPeDOBAHUAMU HOPMATMBHON AOKYMEHTaLUKU aKKpeaUTYIOLWEN
opraHusayuu.

3.1.5 mopmo3Hoe usnydyeHue. dNeKTpPoOMarHuTHas pagmaumnsa ¢ LWMPOKMM CNEKTPOM, usnydyaemasa B
TOM crnyyae, korga obnagawlme SHepruen 3apsbkeHHble 4acTuubl NOABEPralTca BO3AENCTBUIO CUMBHOTO
3MNEKTPUYECKOTO UMM MarHUTHOTO NMONIA, HaNpuMep, BONM3KU aTOMHBIX S4ep.

Y Umeetcsi B MexayHapogHOW KOMUCCUN NO pagnaunoOHHBIM eguHULAM U n3aMepeHuaM, 7910 Woodmont Ave.,
Suite 800, Bethesda, MD 20814, U.S A
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3.1.6 pasHOsecue 3apsyKeHHbIX Yacmuy. YCNoBue, NPU KOTOPOM KUHETMYECKAs SHeprus
3apsKeHHbIX YacTul (6e3 yyeta SHeprum nokos), NPOHUKAKLWUX B BECKOHEYHO Manbli 06beMm 00ny4aemoro
Matepuana paBHa KUHETUYECKON SHEPIMU 3aPHKEHHbIX YaCTUL, MCXOAALLMX U3 3TOr0 obbema.

3.1.7 koahpuyuenm paeHomepHocmu 003bi. OTHOLIEHWE MAaKCMMAanbHOTO K MWHUMAamNbHOMY
3HAYEHUIO NOTMOLEHHON A03bl B 06Ny4aeMOM NPOAYyKTe.

3.1.8 9dosumemp: [Ipubop, KOTOPbIN NOA  BO3AEWCTBUEM  OOMNy4EHUA  OAEMOHCTPUPYET
KOMNMUYEeCTBEHHOE W3MEHEeHWe, KOTOpPOe MOXHO CBA3aTb C MOMMOLIEHHOW [030W B JaHHOM Marepuarne,
UCMNOMb3yst COOTBETCTBYIOLLME U3MEPUTENbHBIE NPUOOPLI U MPOLEAYPSLI.

3.1.9 peakuyus dozumempa: Bocnpon3BoaAUMbIA KONMYECTBEHHbIA PaauaLUMOHHbIN 3PdEKT, KOTOPLIN
BbI3bIBAETCA B JO3UMETPE BO3AENCTBUEM ONPEeAENEHHON NOrNOLWEHHON A03blI.

3.1.10 dosumempuyeckaa cucmema. Cuctema, UCnonb3yemasa Anst onpegeneHns normnoweHHOon
[03bl, cOCTOALAA U3 AO3UMETPOB, U3MEPUTENbLHOW annapaTypbl U COOTBETCTBYIOLLUX 3TaNOHOB, a Takke
METOAMK NPUMEHEHUSA JAHHON CUCTEMBI.

3.1.11 anekmpoHHOe paeHoeecue. PaBHOBecUe 3apsiKeHHbIX YacTuy (cM. 3.1.6), npu KOTOPOM
3apSHKEHHBIMM YacTULAMU SABMIAOTCA SMNEKTPOHbI, MPUBOAMMBLIE B ABWXEHUE (oToHamMu, obnydawommu
mMaTepwuan.

3.1.12 pechepeHCHbIl 3manoHHbili do3umemp: [JO3UMETP BbICOKOTO METPONOrMYECKOro KaduecTBa,
ucnomnb3yemblil B KayecTBe STanoHa Ana peanusauuM MEeTPONOrMyeckon npocnexusaemMocTu [0
NepPBUYHBLIX 3TANOHHbIX A03UMETPOB.

3.1.13 noemopsiemocmpb (pe3ynbTaTOB W3MepeHurn): Xopowlas COrnacoBaHHOCTb  Mexay
pesynbTaTaMmy NocrnegoBaTefibHbIX U3MEPEHUI OQHON U TOW Xe U3MEePAEMON BENUYMHBLI NPU BbINOMHEHUU
BCEX Creaylowmnx YyCnoBMin: UCNONb30BaHNE OQHOW M TOW e npoueaypbl U3MEPEHUIn; U3MEPEHUA NPOBOAUT
OAWH U TOT K& OnepaTop; UCMONb3YETCA OAUH U TOT K& U3MEPUTENbHLIM NPUOOP B HEU3MEHHBLIX YCIIOBUSX
npu HEM3IMEHHOM €ro pPacrnonoXeHwuw, nNpuyemM M3IMepeHus NPOBOAATCH B TEUYEHUE KOPOTKOro MpOMEXyTKa
BPEMEHMU.

1 pnmMmevYyaHWNnNe — Otn YCNnoBUA Ha3blBakoTCA «YCITOBUAMU NMOBTOPAEMOCTUY. |—|OBTOpF|EMOCTb MOXeT OblTb
BblpaXeHa KoNmM4yecTBEHHO C NCnoJib3oBaHWeEM ANUCNepPCUn pe3ynbTaToB.

3.1.14 eocnpouzeodumocmb (pe3ynbLmamoe usMepeHul): XopoLasa COrnmacoBaHHOCTb MeXay
pesynbTaTaMuM nocnefoBaTesibHbIX W3MEPEHWH OAHOW WM TOW Xe WU3IMEPSEMOWN BENUYMHBLI NPU 3aMeHe:
NpUHUUNA UM MeToAa M3MepeHui, oneparopa, M3MepuTenbLHOro Nnpubopa, MecTa ero pasMeLleHus, yCrnoBum
NPUMEHEHUA U BPEMEHU MPOBEAEHUA USMEPEHUNA.

MpnmevyaHne — KoppekTHoe onpeaeneHue BOCMPOU3BOAUMOCTM TpebyeT nepeuvncrieHnss YCnoBUiA,
KOTOpble MEHANUCb NpU npoBegeHUN I/I3Mep6HI/II7I. BOCI‘IpOVISBOAI/IMOCTb MOXeT OblTb Bblpa)>eHa Konun4ecTtBeHHO B
TEPMUHAX AUCNEPCUN Pe3yNnbTaToB. B AaHHOM KOHTEeKCTe noj pesynbratamMu I/I3MepeHI/II7I cnefgyetr nNoHMMaTb
ncnpaBrieHHble pe3ynbTaThl.

3.1.18 amasnoHHbIl do3umemp-niepeHocyuk. [lo3nMeTp, YacTo ABMALWMIACA pedepeHTHBIM STaroHHLIM
LO3MMETPOM, NPUrofHbLIA ANA TpaHcnopTMpoBkM Mexay 3.1.15 paboyuli dozumemp: [o3umeTp, kanubpoBaHHLIA MO
nepBUYHOMY, pedepeHCHOMY WN BTOPWUYHOMY STaNOHHOMY [LO3UMETPY U WUCMOSMb3YEMbLIA MNPU MNOBCEAHEBHLIX
Nn3aMmepeHnAax I'IOFJ'IOLLlEHHOVI A03bl.

3.1.16 modenupyrowuii npodykm. MaTepwan, cBoilcTBa KoToporo ocnabnaTb M pacceuBaTb M3Ny4YeHue
OnN3KK K aHanorMyHbIM CBOMCTBaM o6r|yqaeMoro npoaykra, Matepunana nnu sellecTBa.

3.1.17 npocnexusaemocms. CBOWNCTBO pesynbTaTa W3MEpPeHUid UNu 3HadeHus STanoHa, nossonsiollee
COOTHECTH yKasaHHbIVI pesynbTaTt UK 3Ha4YeHne C yCTaHOBJIIE€HHbIMU pedDGDEHCHbIMVI 3HaYeHNnaAMM (COOTBETCTByPOLLWIMI/I,
KaK npaBuno, HauWOoHallbHbIM WKW MeXAYHapOoAHbIM STaJ'IOHaM), ncnomnb3yAa HenpepbiBHYHO nocnegoBaTelibHOCTb
CJ'II/ILIeHI/II7I, Kaxoe N3 KOTOPLIX UMeeT yCTaHOBITEHHY HeonpedeneHHOCTh.

pasnmM4HeEIMU MEeCTONONOXEHNAMMU, I'IpI/IMEHHPOLLWIVICH ANA cpaBHeHUA pe3ynbTaToB U3MepeHUA I'IOFJ'IOLLlEHHOVI
003bl.

3.1.19 mpaH3umHass Oo3a: [lornolleHHaa [o3a, NofydYeHHas NPOAYKTOM (MNn [O03MMETPOM) BO BPEMS
TPAHCNOPTUPOBKKW W3 NyHKTa OTnpaBneHnA A0 MeCTa pPachofioXeHUA YCTaHOBKWM AnA O6J‘IyHEHVIF| mnn B cnydae
npuMeHeHnA I'IOABI/I)KHOVI YCTaHOBKW ANA O6J‘Iy‘-IEHI/IF|, Korga yctaHOBKa nepemMellaeTcA U3 Hepa6oqero NONOXEeHNA B
paboyee n obpaTHO.

3.1.20 wHeonpedeneHHocmb (u3mepeHusi): [lapameTp, CBA3aHHLIA C pe3yNbTAaTOM UW3MEPEHUA U
XapaKTepU3ylLLMA AUCNEPCUD 3HAYEHUA, KOTOpyto OBOCHOBAHHO MOXHO Obino Obl OTHECTU K W3MEpPSeMON  WIu
CBA3aHHOU C HEN BeENUYUNHE.

3.1.21 peHmzeHoeckoe u3slyyeHue. VIOHU3MpYIOLLee 3MeKTPOMarHUTHOoE W3rydyeHue, BKIoYaroLllee Kak
TOPMO3HOE M3NyHeHne, TakK N XapPpakKTepuctn4eckoe mnanydeHune npun nepexoge atoMHbIX 3ITEKTPOHOB Ha donee HU3Kne
YPOBHMU.

3.2 OnpedenerHus mepMuHos, crneyuguyeckux onsa GaHHo20 cmaHOapma:

3.2.1 ocmamok. Pa3HOCTb Mexay HabniogaemblM 3HAYEHWEM M 3HAYEHWEM, PACCUUTAHHBLIM C
MCNOorb30BaHUEM PErpPeCCUOHHON MOAENN.

3.2.2 0o3a e muweHu: TlornoweHHaa A03a, npeaHasHadeHHas Ans NpeacTaBnsloLWEro UHTepec
ob6bema BHYTpU obnydyaemoro obpasua.
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MpuMedaHune — OnpegeneHnsa pyrnx TEPMUHOB, UCMOMb3YEMbIX B CTaHAAPTE W UMEIOLUX OTHOLLEHUE
K paguauvoHHbIM WU3MEpeHUAM U JO03MMETPUKU, MOXHO HaiTu B ASTM Terminology E170. OnpegeneHua B E170
COBMeCTUMBI C onpegenenusaMu B ICRU 60; 3TOT JOKYMEHT, Takum o6pa3oMm, MOXET WCMOoMb3oBaTbCs B KavyecTBe
anbTepHaTUBHOrO.

4 3HavyeHue U NpUMMeHeHue

4.1 Hacrosiwee pykoBOACTBO MPM3BaHO AaTb 0OLLYIO OPUEHTUPOBKY B BOMPOCAxX AO3MMETPUM ANS
3KCMEPUMEHTOB C MULLEBLIMU U CENbCKOXO3ANCTBEHHLIMU NPOAYKTAMM, BKMOYAsA Takke npeacTaBneHue
pesynbTaTtoB 3KCcnepumeHToB. B mccnepoBaHuax, kacawwmuxca 3PekTMBHOCTU O0MyYeHUA MULLEBLIX W
CeNbCKOXO3ANCTBEHHbLIX MPOAYKTOB C LENbK MOMYy4YEHUA OMpeaerieHHOro MOMOXMTENbHOro pesynbTaTa,
HeoOX04MMO ONEPMPOBATE C BECbMAa PA3NUYHbIMU XapPaKTEPUCTUKAMK NOMOLLEHHbIX 403 B X04€ Pa3fMyHbIX
3KCMEPUMEHTOB C pasnuyHbiMM npoayktamu. Hanpumep, nornoweHHas pJosa, Heobxogumasa ans
CTEPUNU3ALUN HAPE3aHHbIX KYCOYKOB (DPYKTOB, 3HAYUTENBHO MEHbLUE MOTMOLWEHHbIX 403, HEOOXOAUMBIX
ANS Ae3aKTMBaLMmM HEKOTOPbIX MaTOrEHHbIX DakTepun B Mace unu gns obessapaxvBaHusa Cneumin.

MpumeyvyaHune — MNpumepamun BaxHbIX 3pdekToB 0ONy4YEeHNA ABMAIOTCH: NoAaBEHUE XKU3HECTOCOBHLIX
nuLleBbIX bakTepwii, BUPYCOB U NapasnToB, huTocaHuTapHaa obpaboTka (Hanpumep Ae3nHpekUnsa pyKTOB U OBOLLER),
npepoTepalleHne npopactaHuA, 3afjepXKa co3peBaHUA, U3IMEeHeHUA B XMMWYeCKOM CcOoCTaBe NnpoayKTa, U3MeHeHue
KadecTBa npoaykTta. HanbHeiiwee obcyxpaeHne aTux 3 EKTOB BLIXOAWT 3a paMKW AaHHOro pyKoBoACTBa (CM.
PykoBogctea ASTM F 1355, F 1356, F 1736 n F 1885).

42 Becbma BaXHO Haanexawmm o0pa3oM W3MNOXWUTb BOMPOChI paauauuoOHHON 0BpaboTKu
NPOAYKTOB, NOCKONbKY CTENeHb DMonornyeckoro adekra MOXKET 3aBUCETb OT PA3NUYHbIX (DAKTOPOB, TAKMX
KaKk TUN WCTOYHMKA W3NYYEHUs, MOLLUHOCTb [MOrMOLUEHHOW [03bl, SHEPrus WU3Ny4eHWUs, COCTOSHME
OKpyXatoLwen cpegbl B npouecce obnydeHus, TUn UCMONb3yeMoro usny4yeHud. B gaHHOM pykoBOACTBE
nNpeanpuHATa NOMNbITKA NPEACTaBUTbL MHAPOPMAaLUIO, OCBELLAIOLLYIO METOLOMOMNUI0 U CNOcoD npeacTaBneHus
pesynbTatoB WM3MEPEHWW MNOTMOLLEHHON [J03bl paguauun, KOTopble obecneynBaloT MOBTOPAEMOCTb B
3KCNepUMeEHTax, NPOBOAUMBIX Pa3NUYHbIMU UCCNE0BaTENAMM.

MpumeyaHune— OdakTopbl, KOTOpble MOMyT BRWATb Ha pe3ynbTaT BO3AEWCTBUA U3MNYyYeHUA Ha
CEeNbCKOXO3ANCTBEHHbIE NpoAyKThEl, BKNHOYaKT B cebs: CcopT, BU4, pasHOBUOAHOCTEL, )KI/I3HeCTOI7IKOCTb, BpeMA XpaHeHuA,
ncxogHoe KaydecTtBo, COCTOAHME CnenocTtu, TemnepaTtypy, cojepXaHue Bnaru, pH, BuA ynakoBKW, YyCIoBUA
TPAHCNOPTUPOBKN U XpaHEHUA. XOTA BNUsiHUE 3TUX (balcropoa He o6cy>|<naeTCF| B AaHHOM PYKOBOACTBE, OHU AOJIKHbI
YYUTbIBATLCA NpU NaHUpoBaHUK akcnepuMeHToB (cM. PykoBoactea ASTM F 1355, F 1356, F 1640, F 1736 n F 1885).

4.3 3KCnepuMeHT AormkeH obecneunBaTb MaKCUMAaNbHYIO PABHOMEPHOCTL 06nyyeHus obpasua. Ha
npakTuke normnoweHHasa gosa B obpasue OyaeTr BapbupoBaTh B HEKOTOPLIX nNpeaenax. Ona onpeaeneHus
YPOBHEN, NOSIOXKEHUA U BOCNPOM3BOAMMOCTU MAKCUMASbHON (Dmay) U MUHUMAaNbHOW (Dpi,) NOrMOLUEHHbIX
[03 Ong  JaHHOro nepeyHa  XapakTepuCTUK  IKCMEepuMMEeHTa  UCMOMb3YeTCA  MPOCTPaAHCTBEHHOE
pacnpegeneHne NOrnoweHHoOn Ao3bl (kapTa NOrnoWeHHbIX 403). [Jo3MMeTpbl, KOTOPbIE UCMONbL3YIOTCH ANns
NOMNy4YeHUs KapTbl MOMMOLLEHHBIX 403, AOJPKHbI ObITb paboTOCNOCOOHEI B UHTEPBAaNax 403 U rPagMeHToB J03,
ONU3KNX K TEM, KOTOPbIE OXXMAAOTCA B 00ny4aeMbix 06pasuax.

4.4 TlonesHyld MHAOPMALMIO O pacnpeaeneHMn MOornoweHHOn a03bl B 0bnydeHHOM obpasue, B
0cOoBEeHHOCTU BOMM3U rpaHuL, pa3gena matepuanoB, MOTyT AaTb TEOPETUYECKUE pacyeThl (CM. PykoBOACTBO
ASTM E 2232).

5 YcTtaHoBKM ona obny4yeHus n Buabl 06pabdboTkm

5.1 Tunbl ycmaHoe0oK Ons 06nyyeHus. B njaHHOM pyKOBOACTBE pacCMaTpPUBAIOTCS YCTAHOBKM, B
KOTOpPbIX AN UCCMNeA0BaHUA BNUSAHUA NOHU3UPYIOLLIET0 U3MYyYEeHUSA Ha MULLEBBLIE U CEMNbCKOXO3ANCTBEHHbIE
NPOAYKTbl UCMOMb3YyeTCd raMma-u3rydyeHue, PeHTreHOBCKOE (TOPMO3HOE) W3MyYeHUWEe U  YCKOPEHHbIE
3JIEKTPOHBbI.

MpumevyaHne — B pasgenax 5 n 6 gaetca KpaTkuii 0630p TUMOB YCTAHOBOK ANA 0BNMyveHWs u ux
pabounx xapakTepucTuk. Paboune xapaKTepUCTUKM WUCTOMHWKOB pajvauuu, BuL pajguauuu, SHeprus pOoTOHOB WM
3MEeKTPOHOB, pa3Mepkbl U NNOTHOCTL 06pasLoB, NojgBepraeMbix 0BnyYeHWUto — Bce 3TW haKkTopbl BAKUAIOT Ha npouecc
MOrMoLeHWs NajaroLiero U3nyvyeHus B SKCMepuMmeHTalnbHbix obpasuax. MccnegoBaTensM, He3HaKOMbIM C paboynmm
XapaKTepucTUKaMn WUCTOYHWUKOB  WU3Ny4YeHus, YyOeAuTeNbHO pPeKOMeHAYeTCA nepefj HadanoM  3KCMepUMEeHTOB
03HAKOMMUTLCS C COOTBETCTBYIOLMMU CCBINTOYHBIMU MaTepuanamu [2-10].

5.2 A8MOHOMHbIe 2amMma- U peHmeeHoeckue (MOPMO3HbIe) obnyyamenu ¢ Cyxum
XpaHunuuiem

B Hacrofuwee Bpema B OOMbLUMHCTBE WUCCNEAOBAHWUW, MPOBOAMMBLIX C MULLEBLIMU U
CENbCKOX03AWCTBEHHLIMU MPOAYKTAMU, MCNONBL3YIOTCA raMma-odnydarenu nubo Ha OCHOBE 137Cs, nubo Ha
ocHoe °Co, a TaKke PEHTTEHOBCKME (TOPMO3HbIE) AaBTOHOMHbIE obnyyarenu. 3TU  YCTAHOBKM
9KpPaHUpPOBaHbl CBMHUOM (UNWM  ApPYrUM MNOAXOAALUMM MaTepuanom ¢ OonblUMM aTOMHbIM HOMEPOM) W
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00bIYHO CHaOXeHbI MEXaHM3MOM ANA NepeMeLLEHUs KOHTENHepa ¢ oOpa3suaMu OT MEeCTa 3arpysku 40 mecra
obny4veHus.

1 pnMmedYyaHNe — Kak npasuno, aBTOHOMHLIE raMMa—o6nyanenM C CyxuM Xxparunuuiem WMerT
orpaHUYeHHbIn 06beM KaMepbl Ansa obnydeHus. OToT Tun obnydvaTtens knaccugpuuyupyetes kak ANSI Category 1, Self-
contained Dry Storage Gamma Irradiators [11].

5.2.1 Ha npaktuke B aBTOHOMHbIX raMMa-obnyyarensax NnpeaycMoTPeHO KpyroBoe pacnpeaeneHue
WUCTOYHUKOB, TaK YTO MOrnoLleHHasa A03a [A0CTaTO4HO paBHOMEpPHA OTHOCUTENbHO LEHTpa, B KOTOPOM
nomeLlaeTca obnyvyaemMbliin obpaseu.

52.2 [Opyron metod MNOnydeHWsi paBHOMEPHOW A03bl B OOpasue npu UCNONbL30BaHWWM ramMma- u
PEHTTEHOBCKUX YCTAHOBOK COCTOWMT B TOM, YTODbI BpawaTb KOHTEWHEp ¢ 0OpasuoMm B MOMe U3nyvyeHusi ¢
MOMOLLbIO MOBOPOTHOTO CcTONa obny4vatens.

5.3 AemoHOMHbIe 800sIHbIE 2aMMa-0bnydamernu ¢ e00sHbIM xpaHunuwem — ObnyyeHue ob6pasLoB
MOXET Takke MpPOBOAMTLCA B BOASHOM raMmma-obnydaTtene. B 9TuUxX yCTAHOBKAxX MCTOMHUK WU3Ny4eHUS
HaxO4WTCA B XPaHWUNMLE B BUAE MOCTOAHHO  3KPaAHMPOBAHHOIO pesdepByapa (0ObLIMHO 3aMNOSIHEHHOTO
Boaow). OBpasubl Ana obnyYeHnsa NOMELLAIOTCS B BOAOHENPOHULIAEMYIO KAMEPY U B HEW ONYCKAlOTCS B BOAY
pPAAOM C UCTOYHUKOM U3NYYEHUS.

MpumeyvyaHwne — 3T10T TUN obnyyartensa knaccugpuuympyetcs kak ANSI| Category Ill, Self-Contained Wet
Source Storage Gamma Irradiators [12].

5.4 KpynHomacwimabHbie 2amma-ycmaHoeku 0na obnydeHuss — FaMmma-o0nyvyeHme uccneayembix
00pasL 0B BLINOJIHAETCA TaKKE Ha KPyNMHOMAacLUTaOHbIX 06MydYaTenbHbIX YCTAHOBKAX C XPaHUMULLEM CYXOro
Tuna, nubo ¢ BOASHLIM pe3epByapoM. B aTUX yCTaHOBKax UCTOUMHUK M3Ny4YeHUs npeactasnset cobow Habop
CTEPXXHEN, coaepXaLwux — CO U CNOCOBHBLIX ONyCKaTbCA B 60NbLUYIO 00y4YaTeNbHY KaMmepy U NOAHUMATbCA
u3 Hee. MNpu Bo3Bpare M3 obnyyaTtenbHOM Kamepbl UCTOYMHUK SKPaHUPYETCs BOAOW (BOASIHOW TWUM) WM
NOAXOAALLMM MaTepManomM ¢ 60nsWMM aTOMHBIM HOMEPOM (CYxOn TuM), a Takke 06ommMmu cnocobamu.

MpnmevyaHne —3ITM TUMbl obnyyaTenen knaccudumuympytotea kak ANSI Category IV, Dry Storage
Gamma Irradiators [13].

5.4.1 Pexum HenpepbigHol pabombi — OObIYHbIN METOA 00Ny4YeHUs1 KOHTEWHEPOB C 0Opasuamu,
Haxo4AWMXCA Ha KOHBEMEepe, 3akmouvarwuics B TOM, 4YTO AN nonydyeHuss Gonee paBHOMEPHOMN
MOrMOLEHHON 403bl KOHBENEP COBEpLUAET 0AuH 000pOT unu 6onee BOKPYr LLEHTPansHOro uctoyHuka. Korga
obnydarenb He UCMOMb3YETCH, MCTOYHUK M3NTYYEHUS M3BMEKAETCA U3 00NyYaTenbLHON KaMepsl.

5.4.2 MopyuUoHHbIT pexum — AnNbTEPHaTUBHbLIA NOAX0A 3aKMO4YaeTca B TOM, UTO KOHTEMHepbl C
obpasuamu nomewaTca B 00NyyaTenbHy KaMepy B TO BPEMS, KOr4a UCTOYHUK M3NYYEHUS] 9KPaHMPOBAH,
nocrne Yero UCTOYHUK nepemMeltaeTca B paboyee NonoKeHue Ha BpeMs, HEODXOAMMOE ANA AOCTMXKEHUS
XKEeNnaemomn NorfoLweHHON 403bl.

5.5 OreKmpoHHbIe U peHMmaeHO8CKUe (MOPMO3Hbie) yCmaHO8KU:.

5.5.1 GnekmpoHHble ycmaHoeku — VICTOUHUKU 3NEKTPOHHOIO M3nyvyeHus (C aHepruen anekTpoHoB
6onee 300 ksB) npeacraenaloT cobow yckoputenum nubo npaAMoro AEWCTBUA (ynpaBnsemble PasHOCTbHO
noteHumanoB), nubo Henpamoro pencrtena (¢ CBY-reHepatopom). [lonss u3ny4yeHusa 3aBUCAT OT
XapakTepuCcTUK U  KOHCTPYKUMM yckopuTenein. K Takum xapakTepucTukam OTHOCATCA MapaMeTpbl
3MNEKTPOHHOro ny4ka, a WMEHHO, CMEeKTP SHEPruu IreKTPOHOB, CPEAHWA TOK 3JMEKTPOHHOro nydka u
pacnpeferneHune Toka nydka no noBepxHOCTW NPoAyKTa.

5.5.1.1 Yckoputenu, Kak npasuno, QOPMUPYIOT Y3KMIA NY4OK INEKTPOHOB, KOTOPbLIA 3aTem
pacceuBaeTcsd Takum obpasom, YTOOblI OXBATUTb BCIO LUMPUHY KOHBENEPA, HA KOTOPOM HaxoaAaTca obpasugl,
nognexawme obnydeHuto. PaccesHue JNEeKTPOHHOIO Nydka MOXET OCYLUECTBAATLCH C  MOMOLLBIO
MarHMTHOTO CkaHepa (NyTem ObICTPOro CKaHMPOBAHUS MyYKa, T.e. NyTeM ObICTPbIX MOBOPOTOB B TY W APYIYIO
CTOPOHY), @ TaKke C NOMOLLBIO MAarHUTHbIX AedDOKYCUPYIOLLIMX NMUH3 UMK paccenBaromnx Oon.r.

5.5.2 PeHmeeHosCcKas (MOpMO3Has) ycmaHoeka — PeHTreHOBCKMI (TOPMO3HOW) reHepaTtop
BblpabaTbiBAET KOPOTKOBOJSIHOBOE 3MEKTPOMArHMTHOE MW3NYy4YEHUE, KOTOpOoe MOAODHO raMmMa-usnyyveHuto
paguoakTUBHBLIX U30TOMOB. XOTHA BRUSIHME 3TUX BUAOB U3My4eHUs Ha obnydaemble maTepuanbl B 0OLLEM
OQWHAKOBO, TEM HEe MEHee OHU pasnuyarTcsl CBOUMWU SHEPreTUYEeCKUMM CrekTpamu, YrnoBbIMU
pacnpeaeneHnamMm U MOLHOCTLIO 103bI.

5.5.21 OneKTpoHbl COBEPLUAIOT YCKOPEHHOE ABMXEHWE K MeTanU4ecKOn MULLEHKW, WUn
«KOHBEPTEPY», CAENaHHOMY U3 MeTanna ¢ 0onbWKMM aTOMHbIM HOMEpPOM (O0ObLIMHO M3 BOMbdpama umm
TaHTana). CTONKHOBEHWE JSIEKTPOHOB C MMULUEHbLID COMPOBOXAAETCA TreHepauuen pPEeHTIeHOBCKOro
(TOPMO3HOr0) U3Ny4yeHus ¢ LUIMPOKUM HENPEPBLIBHLIM SHEPreTUYECKUM CNEKTPOM.

5.5.3 TpaHcriopmuposka obpasuos. Obpa3ubl 0ObIMHO NepemMeLarTca B pagnauuoHHOM none ¢
NOMOLLbIO KOHBeWepa. M3-3a y3koro yrnoeoro pacnpefeneHus usnyyeHusi npuMeHeHue KOHBenepoB Ans
TPaHCNOPTUPOBKM 0BPAa3LoB B NOME U3NYYEHUH, MO CPABHEHUIO CO CTAaTUYECKMMKU CMCTEMaMKU 0Bny4YeHus
WU cUCTEMaMu C NepemMeLleHneM 00pasLoB BHYTPY 3arpy3ku, yrydlwaeT paBHOMEPHOCTb 403kl N0 006beMy
3arpysku.
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5.5.4 bonee petanbHyl0 MHAOPMAaLUUIO 06 YCTAHOBKAX C SMEKTPOHHbIM MYy4YKOM W PEHTTEHOBCKMX
(TOPMO3HbIX) YCTAHOBKAX M pexumax ux paboTbl MOXHO MONy4YUTb M3 AOKymeHTOB ISO/ASTM Practices
51431, 51608 n 51649.

6 XapakTrepuCTUKMN UCTOYHNKOB U3NYUYEeHUS

6.1 Mamma-obnyyamenu

6.1.1 CTOYHUK M3NydeHusa, NpUMEHSEeMbId B ramMma-ycTaHOBKax W paccmaTpuBaeMbli B JaHHOM
PYKOBOACTBE, COCTOMT OOLIMHO U3 TEPMETU3UPOBAHHLIX SNEMEHTOB, COAEPKaLLMX BHYTPU ®co unu ¥'cs,
npeacrasnalowmx coOON, Kak npaBuio, HAboOp CTEPXKHEN M 0Bpa3yloLWmMX NAOCKYID UMU LIMAMHAPUYECKYIO
PELLETKY MITM HECKONbKO TaKUX PELLETOK.

6.1.2 Ko6anbT-60 nany4aeTt poTOHbI C AUCKPETHLIMUA 3HAYEHUAMU BHEPrUM NPUBNU3NTENLHO 1,17 1
1,33 MaB npumepHO 0AMHAKOBOWM WHTEHCWMBHOCTU. Lleann-137 usnydaeTr (POTOHLI C 9HEpruen npuMepHo
0,662 MaB [14].

6.1.3 MMepuog nonypacnaga °Co u ''Cs perynsipHo nepecMaTpuBaeTcsi W pesynbTarhl
oBHoBnATCA. B nocneaHunx nyénukaumax npusoaarcsa aHaveHmsa 192520 £ 0,25 cytok ans %co u 11018,3
+9,5 cyTok ans ' Cs [15].

6.1.4 Ona ramMa-uCTOYHUKOB €AUHCTBEHHOW W3BECTHOW MPUYUHON M3MEHEHUA YPOBHA paauauuu
ABNSAETCA YMEHbLUEHUE AKTUBHOCTU, BbI3BAHHOE PaJMOaKTUBHLIM pacnagomM. 3TO YMEHbLUEHUE aKTUBHOCTU
WCTOYHMKA, KOTOPas BbIHY)XIAET yBENUYMBaTL BpeMs 0BNyvyeHusa Ansd nonyvyeHus O4HOW U TOW e [03bl,
MOXET ObITb BbIMMCNEHO WM MOMYYEHO C NOMOLWBK Tabnuu, KOTOpbIMKU CHabxaet noTpeburens
npoussoautens obnyvarens (cMm. Pykoeoacteo ISO/ASTM 51204).

1 pnMeHYvyaHune — Ha BbluncneHus BpeMeHN pacnaja MOryt HalloXWTbCA NMOrpellHOCTW, Bbl3BaHHbIE
NPUCYTCTBMEM paAuaKkTUBHBIX MPUMECER B WCTOYHWKE paguaumn (HanpuMmep, HebonblUIoe KOMMYECTBO ¥Cs kak
npumecu B 137Cs).

6.2 Js1eKMpPOHHbIL ycKopumenb (PeXumMmbl 2eHepauuu 3JIeKMPOHOEe U PeHM2eHOE8CK020
(MmopMO3HO20) U3NYy4YeHUSs):

6.2.1 [Ong 9NeKTPOHHOrO YCKOPUTENA OCHOBHBLIMM XapaKTepUCTUKaMW SMNEKTPOHHOro nydka
ABNAOTCA 9HEPreTUYECKUA CNEKTP 3NEKTPOHOB, TOK Ny4vka U, B 3aBUCUMOCTM OT KOHCTPYKLMU, MIHOBEHHBIN
(MMNYNbLCHLIN) TOK C yKasaHWem ANUTENBHOCTM MMNyNbCa WM 4acToThl cregoBaHus (CMm. PykoBoacTea
ISO/ASTM 51431, 51649 n 51818).

6.2.1.1 B yckopuTensax npaAMoOro AeWCTBMA WUCNOMb3YETCA BbLICOKOBOSLTHLIE reHepaTopsl
MOCTOSHHOTO TOKa (dC) unM MMMYMNbCHOTO HAaMNPSKEHWUS; NPU 3TOM AMNEKTPOHbI ODLIMHO YCKOPAKTCA A0
3HEeprun, He npesocxogawmx 5 MaB.

6.2.1.2 B yckoputensix HenpAMOro AenCTBMSA UCMNONb3YIOTCA BbICOKOYACTOTHLIE 9NEKTPOMArHUTHbIE
BOMHbI UMW UCTOYHUKKU NepemeHHoro Toka (ac) CBY wnu YBY amnanaszoHa ans nonyyveHua SneKTpOHOB C
3Hepruen, kak npasuno, ot 3 MaB go 15 MaB.

6.2.2 B peHTreHOBCKMX (TOPMO3HbIX) YCTaHOBKAX, KPOME XapaKTepUCTUK, NepeyvynucrieHHbix B 6.2.1,
B&)KHOW XAapaKTEPUCTUKON SBMSETCA KOHCTPYKUUSA MULLEHM, CMy)XaLLen ANA reHepaumm PeHTreHOBCKOro
U3ny4yeHus. XoTd PEHTTeHOBCKOE (TOPMO3HOE) U3NyYEeHWE MOXOXKE Ha ramma-uanydeHume paguoHyKnuaoB
®Co unu ¥'Cs, Gnaroaaps YeMy BO3AENCTBUE STUX U3NYUYEHUIT HA MaTepuarbl B OGLLMX YepTax 0ANHAKOBO,
3TW BUAbl U3MNYYEHUW OTNNYAIOTCH CBOUMU ISHEPreTUYECKMMM CNeKTpPamu, YrMOBbIM pacnpegeneHueM u
MOLLHOCTbIO MOrMOLEHHOW A03bl. HenpepbiBHbIN 3HEPreTUHECKUMn CNEeKTP PEHTIeHOBCKOro (TOPMO3HOIO)
U3Ny4eHUs NPOCTUPAETCA BMMOTb A0 MAKCUMAmbHOrO 3Ha4YEeHMSA SHEPruu INEKTPOHOB, DoOMOapaMpyloLLImMX
PEHTreHOBCKYID mMuweHb (cMm. PykosoactBo ISO/ASTM 51608). B page cnyyaeB Ana nogaBrieHUs
HU3KOSHEPreTUYeckon obnactu cnektpa uanyyeHus (C Tem, YTOObl  ynyuwuTb PaBHOMEPHOCTb A03bl)
ucnone3yerca puneTpaumsa cnekTpa.

0l pnMmedYyaHne — B HEKOTOPLIX CTpaHax 3akoHodaTelnbHO MOXeT orpaHudnBaTbCA MaKCUManbHaA
SHepruAa anekTpoHoB WM peHTreHOBCKOro (TOpMOSHOFO) nanyyvyeHuA, npuMmeHAeMblx ana O6ﬂyHeHVIF| I'IOTpe6I/ITeJ'IbCKI/IX
NULLEBbLIX NPOAYKTOB.

7 [lo3umeTpuyeckmne CUCTeMbI

7.1 [o3MMeTpu4eckne CUCTEMbI MCMOMb3YIOTCA ANS onpeaeneHus MOrnoweHHOW A03bl, 0BbIMHO
OTHOCUTESbHO MOrMOLEHHOW A03bl B BOAE. OHU COCTOAT U3 AO3UMETPOB, M3MEPUTENbHBLIX NPUBGOPOB *
CBSI3aHHbIX C HUMU pedepPEeHCHbIX 3TaN0OHOB, a TAKKe AOKYMEHTaLMKN NO MPUMEHEHUIO CUCTEMBI.

7.2 [Oo3umeTpbl MOryT ObiTb pa3feneHbl Ha 4YeTbipe OCHOBHbLIX KIlacca B COOTBETCTBUM C UX
OTHOCUTENbHLIMU  KAYECTBEHHbIMU MOKa3aTendMu u 00nacTaMuM MPUMEHEHUSA: MEPBUYHbIA  STANOH,
pedepeHCHbIN 3TANOH, 3TaNoH-NepeHocHnK u paboune agosmmetpbl. B ISO/ASTM Guide 51261 coaepxutca
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uHopmauus, Kacawwasaca BblOopa [O3UMETPUYECKMX CUCTEM ANA  PasfnUYHbIX MPUMEHEeHun. B
OONbLUMHCTBE UCCNEAOBAHUI MCNONBL3YIOTCA paboyne O3MMETPLI M AO3UMETPbl TUMA 3TANOH-NEPEHOCHUK.

7.21 [osumempbl muna nepsuyHoeo amanoHa — [o3auMeTpbl TUMa MEepPBUYHOrO 3TanoHa
YTBEPXKAKTCA U NOAAEPKUBAKOTCA HAUMOHANBHBIMKU 11abopaTopusiMM  3TANOHOB C LENbIO KanmbpoBKK
pagnauuoOHHOIO OKpYXeHusa (nonew) u ana kanubpoBkM A03MMETPOB aApyrux TunoB. Hambonee uacto
NPUMEHSAOTCA NEPBUYHBLIE STANOHbI B BUAE WOHU3ALUOHHbIX KAMEP U KanopuMeTPOB.

7.2.2 [Josumempbl muna pecpepeHcHbill amanoH — [o3umeTpbl Tuna pediepeHCHbIn 3TanoH
NPUMEHATCA ANS KanubpoBKM pagnauMOHHOTO OKPY>KEHUS M paboymx 403MMeTpoB. MNpuMepsl 4O3MMETPOB
TMna pedepeHCHbIn 3TanoH BMECTe C MX AManasoHOM K3MepseMblx 03 npusedeHbl B PykoBoacTBe
ISO/ASTM 51261.

7.2.3 [fosumempbl muna 3manoH-nepeHocyuk — [o3uMmeTpbl TuUNa 3TanoH-nepeHoCunK
NpeacTaBnsalT co0ON cneynansHO OToOOpaHHbIE AO3UMETPLI ANA NepeHoca MHOPMALMK O MOTNOLLEHHON
J03€ U3 aKKpeaMTOBAHHOW MITM HALMOHANbLHON abopaTtopum 3TasIOHOB HA KOHKPETHYIO pabouylo yCTaHOBKY
ana  obnyyeHuss C Uenbl0 MNOATBEMKAEHWS, YTO 9Ta YCTAHOBKA yAoBMeTBOpseT TpeboBaHuio
npocnexxmpaeMocTu. MNMpu MCNONb30BaHUNM TakUX O3UMETPOB AOJDKHbI TWATENLHO cOONIOAATLCA YCMOBUS,
YCTAHOBMEHHbIE BbINyCcKaloLWEN nadopatopuen. [Jo3sMMeTpbl Tuna pedepeHCHbIn 3TanoH MOryt ObiTb
oTobpaHbl NMMBO u3 peepeHCHbIX STANOHOB, NMMBO U3 pabounx A03UMETPOB, PYKOBOACTBYACH KPUTEPUAMM,
npusegeHHbIMK B PykoBoactee ISO/ASTM 51261.

7.2.4 Pabo4que O0o3umempbl — Paboune [o3umeTpbl MOTYT MCMOMb30BaTbCA ANS KOHTPONS
npouecca obnydeHus U KapTUPOBaHUA 03 obnydeHusa. Ona Toro utobbl M3amepeHust ObINU HAAEXHBIMU U
TOYHbIMM HEODXOAMMO WCMONb30BaTb HaAnexalMe AO3MMETPUYECKMEe METOAMKMU, BKIOYas KanubpoBKy.
Mpumepsbl pabounx AO3UMETPOB BMECTE C yKa3aHWEM MX AMAMNa30HOB U3MEPSEMbIX 403 MPUBEAEHbI B
Tabnuue 1 n B pykoBoactee ISO/ASTM 51261.

Tabnwuya 1-MNpumepsl paboyunx go3mmeTtpos (cM. PykoBogcteo ISO/ASTM 51261)

HaumeHoBaHve pabodero BellecTsa HavmeHoBaHwe AwanasoH CcbINoyHeIn
A03MeTpa Unn ero Tuna n3mepuTenbHoro np|/|60pa Msmepﬂemoﬁ AOKYMEHT
I'IOFJ'IOLLleHHOI7I A03bl
(p)
AnaHuH OlP cnekTpoMeTp 1-10° ISO/ASTM
51607
MonumeTunmMeTakpunat Y®d/onTudeckuit cnektpocotoMetp | 10° — 10° ISO/ASTM
51276
TpuaueTaT LUennonosbl CnektpodoTOMETpP 5x10° — 3x10° ISO/ASTM
51650
TepmMontoMuHecuUeHTHbIR (TI14) TepMOntOMUHECLEHTHLINA 1-10° ISO/ASTM
cyuTLIBaTENb 51956
MneHka U3 cnroopuaa NUTUA OnroopuMeTp 50 - 3x10° ASTM
E 2304
PaguoxpoMHele nneHku, pacteopel | OnTuyeckuit cnekTpodoToMeTp 1-10° ISO/ASTM
N ONTUYECKNe BONTHOBOAbI 51275
ISO/ASTM
51540
ISO/ASTM
51310
PacTtBop cynbdata Lepus MoTeHynomeTp unn YO- 5x10” — 5x10° ISO/ASTM
CNEKTPOOTOMETP 51205
PacTtBop Opuke YO®-cnektpodoTOMETp 20 — 4x10° ASTM
E 1026
PacTBop sTaHona B xnop6eHsone | CnekTpodoTOMeTp, LIBETOBOE 10770 - 2x10° ISO/ASTM
TUTpoBaHue, BY-nposogumocTb 51538
Ha ocHoBe MOI-TpaH3ucTopa OneKTpOoHHEIA cHUTLIBaTENb 1—2x10° (16)

7.3 Tpu BbIGOpe paboder A03MMETPUYECKON CUCTEMbI, COOTBETCTBYIOLLENW NpeanpUHUMAaEMON
uccrnegoBaTenbckon pabote, Heobxoaumo obpalyaTtb BHUMaHME HA XapakTEPUCTUKU UCTOYHMKA U3NyHEeHUs
U 9KCMEPUMEHTANbHOW YCTAHOBKM, KOTOPbIE MOTYT MOBAMATL HA MNOKa3aHuWa Jo3uMeTpa (Hanpumep,
AnanasoH M3MepsAeMbIX 3HAYEHWUW MOTMOLIEHHOW [03bl, TUM WMCTOYHMKA M3MYYEeHWs,, MOLUHOCTb A03bl,
SHEPIUIO IMEKTPOHOB MMM (POTOHOB, a TaKkKe nNapaMeTpbl OKPYXaloWen cpeabl, Takne Kak Temnepartypa,
BNI@XKHOCTb M OCBELUEHHOCTb), & TaKke COOTBETCTBYIOLLME 3HAYEHUS HEONPEeAEeNneHHOCTU OTMEYEHHbIX
8
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napameTpoB. bonee agetanbHO KpuTepuu BbiGopa nepeyvucneHsl B pykoBoacTee ISO/ASTM 51261. Mpu
UCMNOMb30BAHUM INEKTPOHHOIO YCKOPUTENA, BbIOUpas [O3UMETP, BaXKHO TaKKE YYUTbIBaTb BIMSHUE
MOLLHOCTU NOrfOWEHHONW A03bl (CpedHei M MUKOBOW MOLUHOCTEN ANA WMMMYNbCHbLIX YCKOPUTENEW),
UMNYMNbCHON MOLUHOCTU U ANUTENbHOCTU UMNAynbca (Mpu HE06X0aMMOCTH).

7.3.1 Tpu wucnonb3oBaHuu, OBCNYKUBAHWUM,  XPAHEHWU, BbINOMHEHUM  OCOBLIX  Mep
NPeaoCTOPOXHOCTU, KanMbpoBKE U T. N. ANA  KOHKPETHbIX paboymx AO3MMETPUYECKUX CUCTEM, OOJDKHbI
cobniogartbCa YyCroBusl, U3NOXeHHble B craHaaptax ASTM unu ISO/ASTM, a Tarkke B pekomeHgauusax
U3roToBUTENA.

7.4 Tpexae 4yeM NpUCTYyNUTb K pabote HeobxoauMO MPOU3BECTM KANMOPOBKY A03UMETPUYECKON
cuctembl. KanmbpoBoyHasa kpuBas, NPUMOXKEHHas K AO3UMETPY, MOMYYEHHOMY OT MOCTaBLUMKA, AOIDKHA
paccmaTpuBaTbCAa NUWb Kak obwas (npegsaputenbHas) MHAOPMaLMa M He AOIDKHA mcnonb3oBaTbes 0es
He3aBUCUMOI NPOBEPKM €€ NpuMeHMMOcTH. KanmbpoBka BCER 3aKyniieHHOW NapTuu AO03MMETPOB AOIHKHA
NPOBOAUTLCHA HA NMOCTOSAHHON OCHOBE Yepe3 ONpeAerieHHbIE NPOMEXKYTKU BPEMEHMW. TAakON KOHTPONb MOXET
paccmaTpuBaTthCA Kak hopma NPoBEPKM KanubpoBOYHbIX AAHHbIX.

7.4.1 TloBepka MOXET BbINOMHATLCA NyTeM oOnydeHuss Habopa OO3MMETPOB MpPU TPEX PasHbIX
3HayeHuax Jo3bl (B mpedenax Auana3oHa KanmbpoBKM), C WMCMONMb30OBaHWEM  TOMO e  Aepxarens
J03MMeTpa, YTO M B crniydae obnydeHns npy KanubpoBKe, U NpW pasmeLleHun ao3umeTpa B pedyepeHCHOM
NOMNOXEHUU C M3BECTHbIM 3HAYEHUEM MOLLHOCTU [03bl. OTWM 3HA4YeHWs A03bl CPABHMBAKOTCH 3aTeM CO
3HAYEHUSAMM, BbIYUCIIEHHBIMM Ha OCHOBE MOKa3aHWi OOMyYeHHbIX AO3MMETPOB M YKA3aHHOW ANA HUX
dyHKLMKM OoTknuka. CoBnageHWe pesynbTaTtoOB B TPEX TOYKax B Mpedenax HeonpeaerneHHOCTUM CUCTEMBbI
CNY>KUT NOATBEPXKAEHNEM NPABUIBHOCTU DYHKLIMKU OTKIMKA.

7.4.2 UNamepumenbHbie npubopbi — N3MepuTenbHbiii Npubop ABNSIETCS HEOTHLEMIEMOW YaCTbiO
JO3UMETPUYECKON CUCTEMBI, BCNEACTBME 4ero kanubpoBka AO03UMETPUYECKOW CUCTEMbI AOIKHA ObITb
yBA3aHa C KOHKPEeTHbiM npubopom. KanubpoBka CUCTEMBbI C OAHMM MPMOOPOM HEJEeWCTBUTENbHA AnA
apyroro npuéopa. BrnuaHue nobbiXx USMEHEHUI B U3BMEPUTENBHOM Npubope Unu ero PEMOHTa AOIMKHO BbITb
Hagnexawmm o6pasoMm oueHeHo. pu KanuTanbHOM PEMOHTE MOXET noTpeboBaTbcs NUOO KOHTPOSb
KanubpoBku (Hanpumep, npoueaypa nNoBepku), NMDO NonHasa nepekanubpoBka JO3MMETPUYECKON CUCTEMBI.
Mepea wucnonb3oBaHuMeM npubOp AOMKEH kanubpoBatbCsl Takum obpasom, uyTtobbl o0becnevnTb
NPOCNEXMBAEMOCTb A0 HALUMOHAMBHOIO MMM MEXAYHAPOAHOro 3TanoHa. PykoBOACTBO MO kanubpoBke
cnekTpochoTOoMeTpa, NPUMEHSAEMOTO0 B pasfiMyHbIX Buaax gosmMmetpun, npusogutca B ASTM E 925.

7.4.3 T[lpouedypa kanubpoeku — Npoueaypa kanubpoBKU B OCHOBHOM 3akniovaeTcsl B 00ny4yeHun
JO3MMETPOB HabOPOM M3BECTHbIX [03, OXBATbIBAIOLWMM HEOOXOAMMbIM AMana3oH [03, CYUTbIBAHUU
nokazaHum oOBNyYEHHbIX JO3MMETPOB C MOMOLUBI KanuOpOBAHHOTO W3MEPUTENbHOro npubopa wu
NOCTPOEHUM PYHKUMM OTKNMKa (kanubpoBouHOW Kpuson). MoapoBGHoCcTM CM. B pykoBoacTee ISO/ASTM
51261.

7.4.3.1 KanubposodyHoe o0b6nydeHue do3umempos — [o3umeTpbl obnyyaloT B AuManasoHe [o03
HecKonbko 6GonblueM, YeM AMaNa3oH U3MepsieMblX A03. HenuHelHbin xapaktep 60nbLUMHCTBA DYHKLWNA
OTKMMKa O3HaYaeT HenpuemMneMoCTb 3JKcTpanonauui. Ons guanasoHa J03, MEHbLUero OAHOW Aekagbl,
UCMOMb3YIOT KAk MWHUMYM YeTblpe 3HadeHus [03bl, 00pasyllmx apudMEeTUYECKYd NpPOrpeccuto
(Hanpumep, 1, 3, 5 n 7 kI'p). Ans ananasoHa 03, G0nbLUEro OAHOW AeKaabl, UCMONb3YIOT HE MeHee 5
3HAYEHMIN O03bl HA AeKkaay, Tak, UToObl OHM 0Opa30BbLIBANM rEOMETPUYECKYIO Nporpeccuto (Hanpumep, 0,1;
0,16; 0,25; 0,4; 0,63; 1,0; 1,6; 2,5; 4,0; 6,3; 10 k['p Ana AByx Aekand). Ons Kaxgoro 3HadeHUa A03bl
UCNOMb3YIOT HAbOP A403UMETPOB, BKNOYAKOLWMX B B ce05 0T 3 40 5 403UMETPOB.

7.4.3.2 BHewHue ycnosusi — Y G0NbLUMHCTBA AO3UMETPOB OTKIMMK HA pagnauMoOHHOE BO3AEWCTBME
3aBUCUT OT BHELUHMX YCIOBMI, TaKUX Kak TemnepaTtypa npu obnydyeHun n nocne obnyy4yeHns, BNaXHOCTb U
MOLLIHOCTb A03bl. [MOCKONbKY KanubpoBOYHOE COOTHOLUEHUE, MPUMEHSAEMOE AN AaHHOW JO3UMETPUYECKON
CUCTEMBbI, CNPaBeANIMBO TOMbLKO B YCINOBMUAX, KOTOPbIE MMENW MECTO BO BPEMS MPOBEAEHMSA KanubOpOBKM,
YyCNOBMA KanuOpoBKU AOIDKHbI ObITb MakCcMmManbHO OnM3KM K YCMOBUSM, B KOTOPbIX BbIMOMHAIOTCA
MOBCEAHEBHbIE U3MEPEHUs J03, 4T0 obecnevyuBaeT MWHUMM3AUMIO MOTPELUHOCTW, BbI3BAHHOW 3STUMMU
apdektamu. Takum obpaszom, KanubpoBOYHOE OBNMyYEeHWE MOXHO MPOBOAMTL OAHUM W3 ABYX CNOCOGOB:
obnyyasa AO3MMETPbl C NMOMOLLLI 00Myyatens, KOTOPbIM CO34aeT MOrMOWEHHYI0 03y (MM MOLLHOCTb
NOrMNOLEHHOW A03bl), BENMUYMHA KOTOPON 0BnagaeT CBOMCTBOM NPOCMEXMBAEMOCTU A0 HALMOHANbHbLIX UMK
MEXAYHAPOAHO MPU3HAHHBLIX 3TANOHOB, WM e C MOMOLBIO TOro obryyartens, Ha KOTOPOM MPOBOASTCA
TEKYLLME Hay4YHbIE€ SKCNEPUMEHTBI.

0l pnMmedYyaHNne -— XoTa B OaHHOM pYKOBOACTBE He paccMaTpuBakoTCA AeTalnbHO KOoNnYecTBeHHbIe
XapakTepUCcTUkKK, OoTHOCALLUMEeCA K BHEWHUM yCNnoBUAM, TakKMM KaK TeMnepaTtypa W BNaXXHOCTb O6J‘IyHaEMbIX nuuleBbIX
UNN  CEenbCKOXO3ANCTBEHHbIX npoaykKToB, TeM He MeHee YyKaldaHHble KONWYeCTBeHHblIe XapaKTepUCTUKU crnepyet

npuBOAUTL B OT4eTe O paboTe, MOCKOMbKY OHW MOTYT BMWUATH Ha OTKNWMK Ao3uMeTpa (cM. PykoBogctBo ISO/ASTM
51261).



roOCT P UICO/ACTM 51900-2013

7.4.3.3 ObnydyeHue e do3umempudeckoll nabopamopuu, akkpedumoesaHHOU Ha npaeo rnpogedeHus
Kanubposku — B gaHHOM cnydyae ucnonb3yloT obnydeHne pabounx [03UMETPOB B pedhepeHCHOM
paguauMoHHOM none kanubpoBoyHoW nabopaTopum. XOTH TOYHOE BOCMPOM3BEAEHUE pPeanbHbIX YCIOBUIA
uccneaoBaHma B KanubpoBouHoW nabopatopun, BOOOLUE TrOBOPSA, HEBO3MOXHO, HEOOXOAMMO BCE Xe
nelTatbCA 00ny4aTb AO3UMETPbLI, UCMOMb3ys MOLLUHOCTb AO03bl M TEMNEPATYPHLIE YCMOBUA MaKCUMMAINbHO
OnM3KMe K TEM 3HaYEHMAM, KOTOpble OyayT UMETb MECTO BO BPEMS ODbIYHbIX TEKYLLMX SKCMEPUMEHTOB.

7.4.3.4 ObnydyeHue 8 asMoOHOMHOM 0briydamere — B aToM cnydae paboune nosumetpbl 06ny4aroT B
onpeaeneHHoMm ped)epeHCHOM [MOMOXEHUU B paauauuoHHOM Mone, rae TOYHO W3BECTHO 3HayeHue
MOLLIHOCTU A03bl (NPeAnOYTUTENBHO, YTODOLI 3TO MONOXKEHME COBMAAAano C MONOXEHWEM UCCreayembiX
obpasuoB BO BpeEMA UX OOMy4YeHUs B TEKyLWMX SKcnepumeHtax). MoOWHOCTb A03bl B pedepeHCHOM
NOMOXEHUU ONpeaensalT, WUCMNOoMb3yd A03MMETPUYECKUE  STamnOHbI-MEPEHOCUYNKU  aKKpeaWMTOBAaHHOW
KannbpoBOYHOW A03MMETpU4Yeckon naboparopuu. 3TO 3HAYEHWE MOLUHOCTM A03bl AENCTBUTENbHO ANS
PUKCUPOBAHHOW TEOMETpUM  O0MyyYeHus, AN OAHOr0 OMpedeneHHOro Aepxartens Ao3uMeTpa U
PUKCUPOBAHHOIO MOMNOXEHUS1 €ro B paanauuoHHoM none. Ecnu paGounii Ao3uMeTp U A03UMETPUYECKMIA
3TanoH-NepeHOCUYNK UMEIOT CYLLIECTBEHHO PasfnUyHylo hopMy M pasMepsbl, KOHCTPYKUUA AepxaTensa AomkHa
ObITb XOpowo npopaboTaHa; Hanpumep, XapakTepucTukn ocrnabneHuns B 00OMX cny4vasix AOIKHbI ObiTb
cxoxu. Ona toro 4tobbl obecneunTb onpeaeneHHble A03bl 00ny4YyeHusa paboumx AO03UMETPOB, MOXKHO
BbIOMpaTh pas3nuyHble 3HaYEHMA BpeMeHn obnydyeHua (cm. PykoBoacteo ISO/ASTM 52116).

MpumevyaHune — CepTudunumpoBaHHas MOLLHOCTb A03bl JOMKHa ObITe M3MepeHa HalLMOHanbHOW unu
aKkkpeauToBaHHOW nabopaTopueil.

7.4.3.5 O6ny4yeHue Ha NPOMbIUWINEHHOI ycmaHoeke — HekoTopble NPOMBbILLMNEHHbIE YCTAHOBKM
MOXHO MOMLITATLCA MCNONBL30BaTh B MflaHe pacluMpeHus cdpepbl X NPUMEHEHUS, C TeM YTODbI YacTb MX
Oompketa paboyero BpeMeHM WCMONb3oBanack ANS paguauuMoOHHBIX uccnegosaHuin. B atom cnydae
kanunbpoBoyHoe o6Gmny4yeHne paboymx AO3UMETPOB B MNPOMBILLIIEHHOM oOOGnyd4aTene ¢ MCMnonb30BaHUEM
pedepeHcHOro ao3umeTpa WUnu  JO3UMETPUYECKOro  dTaroHa-nepeHocyuka no3BOMUT  NOMyYUTb
KanmbpOBOYHYIO KPUBYIO WU (PYHKUMIO OTKNMKA, AEWCTBUTENBHYIO AN  peanbHbiX NPOM3BOACTBEHHBLIX
YCINOBUIA OBMNyYEeHMA, COXPaHAIOLWMUXCA BO BPEMS KanubpoBkW. B aTOM mMeToge yduTbiBaeTca KoMOuHauus
OKpY>XaloLWNX YCMOBWIA, NPUYEM B TaKOW CTEneHu, 4YTO nokasaHua ped)epeHCHOro A03MMeTpa unu
J03MMEeTpa-NePeHoCHUKa MOryT ObITb CKOPPEKTMPOBAHLI B COOTBETCTBUM C PA3HULIEN OKPY>KAKOLLUX YCIIOBUIA
B KANMOpPOBOYHON nabopaTropuu 1 B NPOMbILLIIEHHOM obrniyyatene (cm. Pykooacteo ISO/ASTM 51261).

7.4.3.6 lNonyyeHue ¢yHKUUU omkuka — N3 aaHHbIX (3KCnepUMEHTanbHbIX) KannbpoBku nony4atoT
yHKUMIO, KOTOpas NO3BONAET ONpeaensaTb 403y No nokaszaHuam gosumerpa (cm. PykosoacTtea ISO/ASTM
52261 un 51707). XoTa 9Ty (PYHKUMIO MOXHO MOSYyYMTb, WMCNOML3YA MNOCTPOEHHbIN BPY4YHYHO rpadmnk
3aBMCMMOCTM MOKa3aHui [JOo3MMeTpa OT [A03bl, Ha npaktuke OObIMHO WCMONb3yeTca npouegypa
MaTeMaTU4eCcKon NOArOHKU (PErpecCUOHHbLIM aHanus), MO3BONALWAA NOMYYUTb aHanUTUYECKYK) CBSA3b
MeXay nokasaHuaMu JosumeTpa u  aoson. CTporo roeopsi, fAo03a JOfkKHa paccmaTpuBaTbCA  Kak
HeszaBucuMas nepeMeHHasa (x). OAHaKo 3TO MOXET MNPUBECTUM K YPaBHEHWUIO, KOTOPOE TPYAHO PELLUTb
OTHOCUTENBLHO A03bl, KOTOPas ABMAETCA UCKOMOW BENMYUHON. Ha npaktuke Gonee yagobHO cuuTaTth, YTO
[o3a aBnaetca 3aBUCUMON NepemMeHHOn (NnepemMeHHOoN y). Npu ycrnosuu, YTO AManasoH 403 HEe NpeBbILaeT
OAHOW Aekafbl, aTa npoueaypa He npuBedeT K 3aMeTHOW norpewHoctu (cM. Pykosoacteo ISO/ASTM 51707
n NPL Report CIRM 29).

MpumeyaHunsa

1 KOMMepHECKVI AO0CTynHOE nporpamMmmHoe obecrneyeHne no3BonseT nony4ynTe peleHnAa nytem O6pa|.|.lEHI/IF|
NOMIMHOMMWAnNbHEIX BbIPAXEHWA, YTO MPUBOAUT MPAMBIM MYTEM K HYXHOMY pe3ynsTaTy € MOMOLbIO HeNUHENHOW
perpeccun. MaTtemaTudeckne q;\yHKLWII/I, KOTOpbIE OTpaxakT oxXujaemMoe noBedeHWe [o3nMeTpa, MOryrt ObITb
WHBEPTUPOBAHLI TaKKe U aHanuTUYecku (cM. MNpunoxeHune A).

2 BOO6LLle roBopA, HeBO3MOXHO peKoMeHAoBaTb OI'IpeneJ'IeHHbIVI T™MN MaTeMaTU4YeCKOro BblpaXXeHUA And
npeacraeneHunA HEeNHEeRnHOM CBA3N MeXxay nokasaHnAMKM posnmMeTpa U A030I7I. Bo mMHormx cniydadax nofimHoMuanbHasA
YHKUMA (Hanpumep, nokasaHus oszumempa = a + b-dosa + ¢ (603@)2 +...) ajeKkBaTHO ONUCLIBAET UCKOMYIO CBA3b. [pu
3TOM HeO6XO/:|,I/IMO ncnone3oBaTk NoKadaHWA MHAMBUAYanbHBIX AO3UMETPOB, T.€. HeyCpedHEeHHbIe MoKadaHnA Ha6opa
LO3MMETPOB, 0BMNyYeHHbIX OAHON U TOW Xe L,030iA. OTO NO3BONAET OLEHUTL pa3bpoc NokasaHuid pasnnyHbIX 403UMETPOB
W yBUAETb «BblNajaroline» TOYKU. |_|pI/I Bbl60pe NoNMHOMManbLHOM q;\yHKLWII/I rmaBHeEIM  MOMEHTOM ABNAETCA
ncnonb3oBaHne NofMHOMa HauMeHbLUIeR CcTeneHu, crnocobHoro ajeKBaTHO NpedcTaBliATbL COBOKYNHOCTL AaHHbLIX. OAVIH
M3 Haunydwunx MeTonoB onpegeneHnAa nopAadka nonMHOMa OCHOBaH Ha aHanuide pacnpejeneHnda ocCTaTKoB
OTHOCMUTENbLHO A03bl ANS BO3pacTalolMxX 3HadeHuin cTeneHn nonwmHoma (cMm. CIRM 29). CrnepyeT BuIbupaTtbh
MWHUManbHyK cTeneHb NonnHoMa, npu KOTOpOI7I OTCYTCTBYET cuctemaTuHecKuin TpeHa.

3 OctaTtok (unm owmbka) npeacraBnseT coboil HeOOBLACHEHHYIO (MNU OCTaTOuHYO) Bapuauuio nocre nogbopa
perpeccuoHHoin mogenu. 3To pasHoCTb (MNU neBblii Beibpoc) Mexay HabniogaembiM 3Ha4eHUEM MEPEMEHHOR U
3HayeHWneM, paBaeMbiM perpeCCVIOHHOVI MoAenbho. «OTHOCUTENBHBIA OCTATOK» - 3TO OCTaToK, AeJ'IEHHbIVI nmbo Ha
Ha6monaeMoe 3Ha4eHune, nméo Ha pac4eTHoe. |_|pI/I MaTeMaTu4eCcKon NnoAroHKke WCNONb3yKT He OTHOCUTENbHBIE
OCTaTKKW, a CaMW OCTaTKK. CyMMa OCTaTKOB (BKJ'IPOHaH KBagpat CyMMbl OCTaTKOB) ABndeTcA BenVIHVIHOVI, nonnemameﬁ
MWHUMKU3aLMmM npu non6ope KaﬂVI6pOBOHHOI7I KpI/IBOI7I. Ha FpadDI/IKe OCTaTKOB MOXeT Ha6J‘IPO/:|,aTbCF| ynopagoveHHoe
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MOHOTOHHOE U3MEHeHUe pPe3ynbTaTOB OT NMONOXUTENbHBIX K oTpuuaTesibHBIM Unn HaO60pOT. B atom cniydae cnegyet
YBENUYUTE NOpAAOK NONUMHOMA. Bbl60p nopAaKa nonunHoMa cnefgyet OCTaHOBUTH Ha TOM 3HadeHWW, Npu KOTOPOM
OTCYTCTBYET cuctemaTuHecKuin TpeHa.

4 Pacnonaras KOMMepYeCKM AOCTyNHBIM nporpaMMHbBIM O6eCHEHEHMeM, npexage 4em O6paTVITbCF| K
nosiIMHOMWanbHOMY ypaBHEHUKO CclnelyeT pacCMOTpeTb BapuaHT WCNOoONb3oBaHUA HeNONMMHOMUaNbHBIX q;\yHKLU/IVI.
OmmnaeMaﬂ q3I/I3I/IKO—XVIMI/IHECKaF| CBA3b F|BJ'IEHI/II7I, BeCbMa BEPOATHO, ABNAeTCA HenonnHoMunanbHoin. Ecnun nokasaHua
aosnMeTpa nNoAYMHAKTCA W3BECTHOMY MaTeMaTUu4eCKOMY COOTHOLUEHUH WIn q;\I/ISI/IHeCKOMy 3aKOoHy, Hanpumep,
norapumuyeckomy, To cnefyeT UCNONb30BaTh UMEHHO 3TY PYHKLIMIO UMK 3aKOH.

74.3.7 NccnepoBaTtento  pekoMeHayeTcs nogaep>kmeaTtb KOHTAKT C  HauWoHasbHOK
MeTponorudyeckon naboparopueil UMM € aKKpeaMTOBAHHOM Ha MpaBO  KanubpoBOYHbIX paboT
AO3UMeTpUYECKon naboparopuein ans npaBUNLHON OPUEHTUPOBKMU.

8 OueHka 3KcnyaTauMOHHbIX XapaKTepUucTUK

8.1 Moka3sbiBAlOT M AOKYMEHTUPYIOT, YTO JKCMEPUMEHTAamNbHas npoueaypa AaeT BOCNPOU3BOAUMOE
pacnpegeneHue [o3bl B AgaHHoOM o6pasue. [okymeHTauusi [OMKHA BKmoyaTb B cebs onucaHue
M3MepUTENbHOI annapaTypbl U 060pyA0BaHUS, HEOBXOAMMOTO ANt TOYHOTO MOBTOPEHUS KCMEPUMEHTA.

8.2 TecmupoeaHue obopydoeaHus U Kanubpoeka:

8.2.1 MNpoussodcmeeHHoe 060pydosaHue — lNornouleHHas aAo3a B o0pasle 3aBUCUT OT NapaMeTpoB
3KCNEPUMEHTA.

8.2.1.1 TecTupyloT Heobxoaumoe 0B0opyAOBaHME U USMEPUTENBHYIO annaparypy.

8.2.1.2 Ona obGecneyeHus rapaHTUn TOro, 4to Heobxoaumoe obopyaoBaHUE M U3MEpPUTENbHASN
annaparypa, KOTOpbl€ y4acTBYIOT B CO34aHUM J03bl 0DNy4YeHusi, MPOXOAAT NEPUOAMYECKYIO KanubpoBKy,
BbIMOMHAIOT AOKYMEHTUPOBAHHYIO  MporpaMMmy Kanubposku. lpuMepammu Takux nporpaMm  SIBRAKTCA
nporpaMma KanubpoBkM TaMepa u nporpaMma NPOBEPKM BpaLLEHMSA MOBOPOTHOrO CToNa.

8.2.2 WUsmepumenbHble npubopbl —TOYHOCTL OnpeaeneHua MnornoweHHOW A03bl 3aBUCUT OT
npaBuMbHOW paboTbl M KanMbOPOBKM aHanuTu4eckoro obopygoBaHMs  MPWM  CUYUTbIBAHUM MOKA3aHWN
J03MMETPOB.

8.2.2.1 Tlepuogn4veckn npoBepsaloT paboTocnoCcobHOCTb obopyaoBaHuA, C TeM uTODbI
rapaHtTupoBatb (OYHKLUMOHUPOBAHWE B COOTBETCTBMM C SKCMIyaTaLMOHHOW AOKymeHTauuewn. MNpu nobon
MOAEPHM3AUMM UM NOCRE CEPBUCHOTO OOCHY)KMBaHUS  MOBTOPSAIOT 3Ty MNPOBEPKY MPEXAe Yem
Ucnonb3oBaTe 000OpyAOBaHWE B LENSAX KanuMOPOBKU AO3MMETPUYECKON CUCTEMBbI. ITa MPOBEPKA MOXET
BbINOMHATECA C WUCMONb30BAHMEM PEMEPEHCHbIX 3TANOHOB, TaKMX Kak KanuMbpoBaHHbIE MO NIOTHOCTM
nNponyckaHms ONTUYECKUEe (PUNbLTPbI, CNEKTPArbHbIE 3TANOHLI UKW KANMUMBPOBAHHbLIE NO TOMLUHE MACTUHBI,
NOCTaBNSEMbIE U3TOTOBUTENEM, A TAKKE HALUOHANBHON UMN aKKpPeaMTOBAHHON nabopaTopuen aTanoHoB.

8.2.2.2 Pabota 060pyaoBaHusa gOMmKHA NEPUOANYECKUA NPOBEPATLCA, a TAKKe AOMKHA NPOBOAUTLCSA
€ro NoBTOPHAast KAanNMOpPOBKA.

9 MeTooonorusi aKCNepuUMeHTOB U KapTupoBaHue A03bl

9.1 Llens — Llenbtlo 4O3MMETPUMN ABNSIETCA OKasaHMe NOMOLLUM B YCTAHOBNEHWU Hanbonee yaoGHOM
reomeTpum 06ny4eHus obpasLoB U NPOAYKTOB, BKMOYas BbIOOP BCEX KMIOYEBLIX MAPAaMETPOB MpoLecca u
npefocTaBneHne okasaTenscTs BOCNPOM3BOAMMOCTU A03bl U €€ pacnpeaeneHus.

9.1.1 TNornoweHHaa ao3a, MonyyYeHHast noboi 4acTtblo obpasua unum npoaykra, 3aBUCUT OT
XapakTepUCTUK obnyyatens M napaMeTpoB IKCMEPUMEHTA, TaKMX KAK TUM UCTOYHMKA U €ro reoMeTpus,
reomeTpus obny4yeHus, CocTaB M NIIOTHOCTb NPOAYKTA, a TaKKe pacnpeaeneHue npogykra.

9.2 KapmuposaHue 003bI — YnoMaHyTaa UuUeNb AOCTUraeTca nyteM MNOCTPOEHUA KapThbl
pacnpegeneHns MOrnoWweHHOW A03bl N0 oBpasuy; nNpu 3TOM MOXET MATU pedb NMbo O €eAMHUYHOM
3K3eMnspe NpoaykTa, TAkoro Kak nyk unu kaptodens, nubo o rpynne npoaykToB — Hanpumep, Kopoobke
nyka unu kaptocpenda. Cm. ASTM PykosoacTteo E2303.

9.2.1 B ngeane npouecc obnyvyeHUa AOMKEH MMaHMpoBaTbCa TakuMm obpasom, uTobbl 06pasel
obnyyanca paBHOMepHO. Ha npaktuke B oOpasue OyayT CyLecTBOBaTb OMpeAeNneHHble Bapuauuu
nornoLieHHon Ao3bl. KaptupoBaHue MOrNOLEHHON A03bl UCMOMb3YeTCHa ANA ONpeaeneHns BEeNUYUHBLI U
nonoxeHuus 3HadeHun D, w D,,, AOns pJaHHoro Habopa napameTpoB SKCMEPUMEHTA, BKMOYasd
onpeaeneHHyo (OMKCMPOBaHHYIO) peddepeHCHYI0 reOMETPUID, KOTOpas 3aTeM AOMKHA NOBTOPATLCA B X04e
BCEX 9KCMEpPUMEHTOB. [lpM M3MEHEHMU pa3MEPOB KOHTeWHepa (KOpoOku, Awmka) unu KoHdurypauum
npoayKkTa MOXeT noTpeboBaTLCA NOBTOPHOE UBMEPEHUE pacnpeaeneHns 403bl.

9.2.2 Mpu KapTUpPOBAHUKN A03bl AO3MMETPbI pacnonaratwT o BceMy 06pasuy, Kak Ha NMOBEPXHOCTH,
Tak n BHyTpu obpasua. HeobxoammMo BbIOpaTb CXEMbl pasmeLLeHUs AO3UMETPOB, C MOMOLLLIO KOTOPbIX
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MOXXHO OOHAPY>KUTb MOMOXEHUS] 3HAYEHWUW Dy U Dy (M. PykoBoactBo ASTM  E2303). HekoTopble
JO3UMETPbl UMEIOT BUA MOMOCOK UMK NUCTOB, NO3BONASA UCCHe0BaTenio NONy4YUTb OHO- UMK ABYMEPHOE
pacnpegeneHme 4o3bl U YMEHbLUMTE KOMMYECTBO AO3MMETPOB, HEOOX0AMMbIX ANA NONYYEHUSA KapThbl 4O3.

M pnMedYyaHWNne — I'Ipe>|<,qe YeM NPUCTYNUTE K KapTUpoBaHWUIO 003 UccrnenoBateslb JOMMKeH 03HaKOMUTBCA
C cooTBeTCTBYHOLWMUMU cTaHgapTamu ISO/ASTM u ¢ HaydHol nuTepaTypol [5, 6, 9] [oaumeTpudeckue faHHble,
nonydvyeHHble B npedbldywnx 3KCnepuMeHTax, Wik TeopeTudeckmne pacdeTbl MOTYT AaTb NONIe3HYHo MH(bOpMaLMPO anAa
onpefgeneHna Konnyectea U MecTa pacnonoXxXeHuAa 4O3UMETPOB, HeO6XO/:|,V|MbIX AnA npouefypbl KapTupoBaHUA.

9.2.3 lNpumep pasMeLleHUs peLUeTkM U3 A03UMETPOB B TPEXMEPHOW CTPYKTYpe, KOTOpas MOXeT
UMUTUPOBATE KOPOOKY MIM SALIMK MULLEBOTO UMM CENbCKOXO3ANCTBEHHOrO NPOAYKTa, MPEeAcTaBneHa Ha
puc.1. Jo3umeTpsbl (MpeaCTaBrEHHbIE MAaNeHbKUMU MPSMOYrONbHUKAMU) pasMeLleHbl NO BCeW Kopobke ansi
TOro YTOObI MOMYYUTb KAPTY NOMMOLLEHHbIX 403 BHYTPU KOPOOKKU MM Awmka. MNMpu NOBTOPEHMM Npoueaypbl
KapTUpOBaHUA O03bl C UCNOML30BAHMEM (UKCUMPOBAHHOW peddepeHCHON reoOMeTpun MOXHO YCTaHOBUTb
CcTeneHb BOCNPOU3IBOAMMOCTU pacrpeneneHus Ao3bl.

M pnMedYyaHWNne — |_|pV| nposegeHnn MCCHeAOBaHMVL CBA3aHHbIX C NodaBlieHWeM napa3nToB, NaTONeHHbIX
6a|<'repm7|, BUpPyCcOB U T.M., 4acTo MUCNONbL3YyKT Hebonblune O6pa3leI, Cc TeM 4ToObI MWHUMU3NUPpOBaTbL KOJIM4ECTBO
nueBoro unu CeNnbCKOX03ANCTBEHHOMO MaTepunana, 3apaxeHHoro AaHHOl7| Ouonorn4yeckon KoMMnoHeHTOW. Takas
npakTuka CI'IOCOGCTByeT orpaHu4eHnto  pacnpocTpaHeHus MH(:fDeKLMOHHOFO Ouonornyeckoro areHta W obneryaet
nabopaTopHoMy nepcoHany 6esonacHyto paboTy ¢ MaTepuanom B KOHTponupyemoi obctaHoBke. 3T o6pasybl MOryT
WMeTb 0YeHb Marnblih 06beM U Bec. B sTom Ccnydae uccnepoBatenb MOXeT UCNOoNb30BaTh HebonbLLne A03nMeTpbl AnA
nonyvyeHUA KapTbl NOrMolleHHBIX 403 B He3apaXeHHOM MaTepuarne. B Tex cniydasdx, Korga wmatepuan, I'IOAJ'IG)KaLLMﬁ
o6r|yqumo, nMeeT paaMepbl NopAAKa HECKONBKUX MUITNMUMETPOB UM MacCy NopAAKa HEeCKOJTbKUX rpaMMOB, A03UMETPbI
MOryT MPUKPENnATLCA K CTEHKaM  KOHTeWHepoB, copjepxaliumx obpasubl, M B TakoW KOHdUrypauun mamepseTcs
nornowleHHasa gosa.
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PucyHok 1 — PasmelleHWe J03MMETPOB A1 KapTUPOBaHUS A03bl B KOHTEWHEPE C NMPOLYKTOM B clydae
(pOTOHHOrO 0BMNyHeHMs.

MpumeyaHune —B crniydae obnyyeHusa cBoboAHO TeKyLLE XMAKOCTU UK nopoLukoobpasHbix 06pas3yoB
KapTupoBaHue I'IOFJ'IOLLleHHOl7| A03bl MOXET OKasdaTbCA HeOoCylLleCTBUMBIM. B Takux cnydadax AonycTUMbIM BapUaHTOM
ABNAIOTCA TeopeTUdeckue pacyeTbl pacnpedeneHus nornoweHHoin Aosbl (cM. PykoBogctBo ASTM E 2232). [Ons
)KMAKOCTeﬁ NPakTU4HBIM pelleHneM MOXeT OblTb nogpelnBaHue JO3NMETPOB B NONYXWOKOM arape.

9.2.4 MNonoxeHna u 3HaveHus D, Dy, B 00pasLe A0MmMKHbI ObiTb ONpeaeneHbl Mo AAaHHbIM KapTbl
003 U 3aHeCeHbl B OTYET. B Tex cnyyasx, korga umeer mecto 6onbwiaa pasHuuya mexay Dy v Dy, B
obpasue, Heobx0AMMO NPUHATL MEPbI AN MUHUMKU3AUMKM 3TOW pasHuubl (M. 9.3). Ecnu pasHuua BCe xe
ocTaeTcs 3HAQYMTENBHO OOoNblIEe HEOoNpeAeneHHOCTU usMepeHuin Jo3bl, cneflyet COOTHEecCTU
paanauuoHHbIn 3hdEKT B KOHKPETHOM TOUKe 00pa3ua ¢ NOrnoLweHHO 40301 B 9TOM TOUKE.

M punMedaHWne — HaanMep, ncenepoBaTesnb NpoBOAUT 3KCNEPUMEHTHl C Lenblo onpedennte BIIUMAHUE
WOHU3UpyoLero nanyvdeHna Ha pasButue rHunn B KapToqaene. }:LI'IH Toro ytobsbl nony4YnTb CTaTUCTUYECKN AOCTOBEPHbIE
LaHHble TpebyeTcs MHoro knybHel. Korga Awwmk (kopobka) ¢ kapTodenem obnyyaeTcs Ha BpallatoLleiics nnatdgopme ¢
ABYX UNW YeTblpex CTOPOH, NornoweHHad go3a MeHAeTCA B HeKOTOpPpOM AWana3oHe 3Haqum7|, B pesynbtaTte 4ero
KnybHU B LeHTpe KOpPOOKU NonyYaT MOrfoLEHHYIO [03Y MEHbLUYIO, YeM KIyOHU, Haxoaswmecs y CTEHOK KOpobKM unu B
ee yrnax. Takum 06p630M BaXHoO, 4TOORI KJ'Iy6HV| He CMelluBarnuncb nocne O6ﬂyHeHV|F| 1 yTobbI pacnpegeneHne 4o3bl
BHYTPM slmKa (kopobku) ¢ kapTodenem 6bino u3BecTHo. KnybHM akkypaTHO BbIHMUMAaOTCA C TeM, YTOObl AaHHble
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nccrnefoBaHUin OTAENbHbIX KyGHeld MOXHO Obino cBA3aTb C MOSyYEHHOW MOMMOLEeHHON 40301 U cO cneyndrUyeckum
Guonoruvecknm adheKkToM (B JAHHOM criydae C pa3BUTMEM THUMK), KOTOPLIA ObiN BbI3BaH NOMMOLLEHHON O30

9.2.5 M3MmeHeHMA B CUCTEME MepeMeLleHUs npoaykTa, a Takke W3MEHEHUS XapaKTepUCTUK
UCTOYHMKA M3NYYEHUS MOTYT BAWATL HA pacnpedenieHne norfoweHHON A03bl U Mo3ToMy  TpebyioT
NOBTOPEHUA NpoLeaypbl KAPTUPOBAHUSA O03bl.

9.3 HepaeHoMepHOCMb O03bI:

9.3.1 Ecnu nagawollee WU3nyvyeHue CyLleCTBEHHO ocrnabnserca B obnydyaemMom obpasue, Moryr
obpasoBaTbCa OOmnblUME TpagMEHTbl MNOMMOWEHHOW A03bl. PaBHOMEpPHOCTbL A03bl B 0Opasue MOXHO
yny4wnTb nytem obnydyeHus obpasua Ha BpalaloLemMcs NOBOPOTHOM CTOME unu xe obny4as ero ¢ gByx
UM YeTbIPeEX CTOPOH. CrneayeT Takke pPacCMOTPETb BO3MOXHOCTb WM3MEHEHMS KOHurypauuu 3arpysku
obpasuya. bomnblune rpagueHTbl NOrMOLEHHON A03bl MOXHO TaKkKe MWHUMM3WPOBATb, YMEHbLUAs O0Obem
obpasua.

9.3.2 [na yMeHbLleHna ahdekTa HU3KOIHEPreTUYECKOrO pacCesHHOro U3ny4eHna OT maTepuanos
BHe oOpasua cneayetr BbibupaTb KOHTENHEpP, KOTOpbIM no coctaBy Onu3ok Kk Martepuany obpasua
(Hanpumep, NONUATUNEH, NONIMCTUPOS UNU MONMMETUIIMETaKPUNAT AnA duonornyecknx odpasuos).

9.3.3 lNpun HEKOTOPLIX TMNAX reoMeTpum obnyyeHusi, 0COGEHHO Koraa KONnMMMUpPYeTCsl raMmma- Unm
PEHTTEHOBCKOE (TOPMO3HOE) U3Ny4YeHue, MOrfoWEHHas A03a Ha NOBEPXHOCTM obpasuya MOXeT ObITb
3HAYUTENBHO MEHbLUE PaBHOBECHOMW [03bl, KOTOpPAs UMEET MeCTO B rnybuHe marepuana, paBHOW MO
nopsaKy BEMNWYUHbI MaKCUMansHOMy  Mpofery BTOPUYHbLIX 3NIEKTPOHOB (OKOMO 3 MM B MOSIMMEPHOM
Matepuane ana ramma-uanyydeHuss kobanbta-60 u 3 — 5 Mmm ana 5 MaB-peHTreHOBCKOro (TOpMO3HOT0)
usnydeHus). Ana nonyyveHna 60onbLuei paBHOMEPHOCTU A03bl BHYTPKU 06pasua TOMLMHA CTEHOK KOHTENHepa
JosbkHa ObiTb  NPUONM3MTENBHO paBHA MPUBEAEHHLIM BbIWE 3HAYEHUAM. PasbACHEHue BOMPOCOB,
CBAA3@HHbIX CO BTOPUYHBLIMUW INEKTPOHAMMU U SNEKTPOHHbLIM PaBHOBECUEM, MOXHO HaWTK B [17].

9.3.4 Bapuauuu MOrMOLIEHHOW A03bl MOryT OblTb  3HAYMTENbHbBIMA B  MULLUEBBLIX WU
CENbCKOXO03AWCTBEHHbIX MPOAYKTAX, Y KOTOPLIX MAOTHOCTb U COCTAB MEHAKTCA BHYTPU MPOAYKTA.
Mpumepammn cnyxat nepexoabl Mexay MArKOW U KOCTHOW TKaHAMW UMW Mexay CKOpPSyrnoW U MSKOTbIO
dpykTa. Cneayet npeanpuUHATL MOMbITKY KONMMYECTBEHHOW OLEHKWM Takux Bapuauuii NOrfoLLUEeHHOW A03bl,
noMeLas [OCTaToOdMHOE KONMYECTBO [AO3MMETPOB HA Nepexojax YKasaHHOro Bbile Tuna unu B
HenocpeaCTBEHHON BMIM30CTU OT HUX.

9.3.5 B page cnyyaeB obnyyaemMbiii 0Opasel, MOXET MOMELLATLCA AOBOJIbHO OMNU3KO K UCTOYHMKY
U3Ny4YeHUs, YTO NPUBOAUT K 3HAYUTENBLHOMY rPaAMEHTY MOIMOLWEHHON A03bl OKONO nepudepun obpasua. B
Takux cryyasx npu BbIOOpPE  OO3UMETPUYECKON CUCTEMBbI BaXKHO, 4TOObLI 9Ta cuctema no3sonsAna
JETEeKTUPOBAaTb yKasaHHble rpagueHTbl. [ony4nTte NoNe3Hylo MHAoOpMauuio 0 rpagueHTax 4o3bl MO3BONAI0T
ManorabapuTHble JO3MMETPbI, @ TAKKE 4OSUMETPUHECKUE MOMOCKU NN FIUCTBI.

9.3.6 Ilocne TOro Kak ANA OaHHOrMo 3JKCNEPUMEHTANbLHOIO NPOoeKTa ycTaHoBneHa pediepeHcHas
reOMETPUS M OKOHYATENILHO YCTAHOBJMIEH OMPEAENEHHbIN NMepeYeHb NapaMeTpoB SKCMEPUMEHTa, criegyeT
Nony4nTb AO3MMETPUYECKUE AAHHbIE, XapakTepu3ylowye Bapuauum MornoweHHon A03bl, 0OYCNOBMEHHbIE
CTaTUCTUYECKUMU (PRYKTYaUUSMMK, UMEIOLMMW MECTO B Npedenax HOPMAarbHbIX YCIOBUI 9KCNEPUMEHTA.
CTeneHb Takux Bapuauuii MOXHO YCTaHOBUTb MYTEM KAPTUPOBAHMA [03bl B HECKOMBbKUX MOAEHTUYHbIX
obpasuax B MAEHTUYHBLIX YCNOBUAX 00nydeHud. TonyyeHHble CTaTUCTUYECKUEe Bapuauun pacnpeaeneHus
NOrMOWEHHOW A03bl B 06nydaeMom obpasue HeoOX0AUMO OLEHWUTb KONMYECTBEHHO U 3a(PMKCUPOBATH Kak
YacTb IKCNEPUMEHTAaNbHbLIX PE3YNbLTATOB.

9.4 [o3uyuu Ona akcrnyamayuoHHo20 MOHUMOpPUHea — Ecnun pacnonoxeHuwe ToYku Dy, TpyaHO
JOCTYMHO B XOA€ 9KCMEPUMEHTA, MOXHO WCMOMb30BaTh AanbTEPHATUBHYIO MNO3uumio  (Mo3uummn) Ans
3KCnnyaTtauuoHHOro MoHuMTOpuHra aosbl (cMm.10.2). Bo BpemMsa kapTupoBaHuUs NOrMOLEHHOW A03bl cneagyet
YyCTaHOBUTb CBA3b MEXAY A03aMW, HAWAEHHbIMW ANS anbTePHATUBHLIX MO3ULMIA, N BEMMYUHON Dy, @ TakKe
nokasaTb, YTO 9Ta CBA3b BOCMPOU3BOAUMA U 3840KYMEHTMPOBATL PE3ynbTaThbl.

9.5 Oxnax0eHHble unu 3aMOpPoOXeHHble rnpPodykmbl — [lornoweHHaa aJo3a He 3aBUCUT OT
TeMnepaTypbl MULLEBOTO WM CENbCKOXO3AWCTBEHHOrO npoaykta. OAHaKko OTKMIMK AO3MMETPa MOXET
3aBUCETb OT TeMnepaTypbl. PakTUHECKM OTKIIMK MOYTM BCEX AO3MMETPOB 3aBUCUT OT TemnepaTypbl, U dTa
3aBUCUMOCTb 4aCTO MEHSIETCA C M3MEHEHUEM YPOBHS MOTMOLEHHOW A03bl W/UKM MOLHOCTM A03bl. TakuMm
obpa3soM, npu OBNyYEHUN OXMAKAEHHBLIX UM 3aMOPOXKEHHbIX MULLEBLIX MPOAYKTOB KapTUPOBaHME A03bl
MO>ET BbINOJIHATLCHA OAHUM U3 CMEYIOLLUX METOAO0B:

9.5.1 KaptupoBaHue nNOrmnOLEHHON A03bl MOXET BbINONMHATLCSA C 0BpasLUoM MM MMUTATOPOM
obpasua npyu TeEMMepaType OKpy»KawoLlen cpeabl (KOMHATHOW TemnepaTtype). Mpu atom TpebyeTtcd, 4ToObI
He ObINO0 HMKAKUX U3MEHEHMIA B NOOOM M3 NapaMeTpoB, BAMSAIOLMX HA NOMMOLLEHHYIO 403y NPW 00AyYeHum
MULLEBOTO MIU CENbCKOXO3AWCTBEHHOIrO nNpoaykra. KaptuposaHue [o03bl Mpu Temnepatype OKpyXatowlen
cpedbl BKM4YaeT B ceba pasmeweHue oAHOro unu Bonbllero yucna A03MMETPOB B NO3MLMM ANA
3KCMMNyaTauMoHHOro MoHuUTOpuHra (cm. 9.4), kotopas Obima 6bl M3oNMpoBaHa OT TeMnepaTypHbIX
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rpagmeHToB B 00pa3ue BO BpeMS MOBCEAHEBHbLIX 9KCMEPUMEHTOB. B0 Bpemsa npoBedeHMsA 3KCNEPUMEHTOB
C OXMaXKOEHHbIMM WU 3aMOPOXKEHHbIMKU OOpasuaMu paboune AO3MMETPblI PasMELLAOT UMEHHO B 3TOM
no3vUUKN ANa aKcnnyaTaumMoOHHOro MOHMTOpKUHra (cm. 10.2).

9.5.2 KapTtupoBaHue nNOrnAoOLWEHHOW A03bl MOXET BbIMNONHATLCA MpPU Temnepartype, A0 KOTOPOM
obpasey OyaeT OxNaXgeH unu 3aMOpPOXEH BO BPEMS BO BPEMS pearnbHbIX 3KCNEPUMEHTOB, C MOMOLLBIO
JO3UMETPUYECKON CUCTEMbI, XapaKTEPUCTUKM KOTOPOW W3BECTHbI MPM STOW TEMMEpPaType MMM OTKIMK
KOTOPOW HE3HAYMTENbHO 3aBUCUT OT TemnepaTypbl. TemnepaTtypa obpasua u JO3MMETPOB Npu 00nydYeHuu
JOIDKHA NOAAEPXKMBATLCA OTHOCUTENbBHO NOCTOSHHOW (HaMpUmep, NyTeéM MCNOMNbL30BaHUS U30NIMPOBAHHOIO
KOHTENHepa).

9.6 Obnyyamenu HenpepbigHO20 rnomoka — KapTupoBaHue nornoweHHOn 403bl, ONUCaHHoe B n.9.2,
MOXET ObITb HEMPUMEHMMO AN MPOAYKTOB, TEKYLMUX B 30HE obnydeHusa. B atoMm cnyydae D U Dy
OLEHMBAIOT, UCMOMb3ys MNOAXOASLLEE KOMWYECTBO AO3MMETPOB, CrydaWHbIM 00pazoM CMELLaHHbIX C
NMOTOKOM W MNEPEHOCUMbIX UM 4epe3 30Hy obnydeHusa [4]. OnA nonyvyeHust CTATUCTUYMECKM 3HAYMMbIX
pe3ynbTaToB UCMOML3YIOT AOCTATOYHOE KONMYECTBO AO3MMETPOB. AmbTEPHATUBHLIM MOAXOAOM SIBNAETCA
onpeaenenune Dy U Dy, NOCPeacTBOM BblumcneHmin (cm. ASTM E 2381).

10 fosumeTpusa B xoae npoBeaeHUA IKCNEepUMeHTa

101 Lenp — Tlocne TOro kak OyaeT yCTAHOBNEHA BOCMPOM3BOAUMOCTb pacnpeaeneHust
NOrfOLWEHHON A03bl NPWM AaHHOM KOMMSEKCe ycnoBui akcnepumeHTa (cMm. 9.3.6), B xoae 9KcnepumeHTa
NepuoanYECKN NPOBOAAT U3MEPEHMS MOIMOLIEHHON A03bl C MCNOSIb30BAHUEM HaANexallewn CTaTUCTUKMU.
HeykocHuTenbHoe cobmogeHue 9T1oro TpeboBaHuA HeobxoaMmMo Ans  MOoATBEPKAEHWA  cTaTyca
Haanexauwen nabopartopHon npaktuku (GLP).

10.2 B ycnoBusax BOCNPOU3BOAUMBIX 3KCNEPUMEHTOB U3MEPEHUS MOrNOWEHHON A03bl B MO3MUUAX
Dyox M Dpyp VN B anNbTEPHATUBHBLIX NO3ULMAX ANA 9KCNNyaTauMOHHOT0 MOHUTOPUHIA, YCTAHOBMEHHLIX BO
BpeMsl NPoLeaypbl KAPTUPOBaAHUA J03bl (CM.9.4), AOIMKHbLI ObITb AOCTATOYHbI ANA TOrO, YTOOLI MOXHO ObINO
yKa3aTb, HAXOASTCA N YCINOBUSI SKCMEPUMEHTA B PaMKax TEXHUYECKUX TpeboBaHui (CM. puc. 2).

10.3 KoHepueypauus 3aepysku obpa3ya — B okcnepumeHTax WUCNOMb3YIOT Ty Xe Ccamylo
KOHMUIypaumio 3arpy3ku U reoMeTputo obnydveHus, kotopblie Oblnu onpeaeneHsl paHee (CM. pasaen 9).

10.4 Bbibop ueneeoli 003bi - B npoTOKON 9KCNEPUMEHTA OBbIMHO BKMIOYAKOT HECKONMbKO LENEBbIX
403, ¢ Tem, 4TOObI MOMOYL ONpedenuTb OMTUMANBHYK ANS 3a4aHHOro npouecca (MM M3y4aemoro
achdhekTa) NOrnoOLLEHHYIO 403Y.

10.4.1 CywecTBeHHO, 4Tobbl BbIOOP LIENEBLIX 403 YYUTbIBAN peanbHbie Bapuauun Ao3bl Mo 006beMy
obpasuya. Takum oOpasom, war (MHTepBan/pasHOCTb) NOCNEAOBATENbHbIX LENEBLIX A03 AOIMKEH ObITb
GonbLue, YeM pasHUUa Mexay Dpax M Dy ANS COOTBETCTBYHOLLMX LIENEBbLIX 403 (CM. puc.3).

104.2 Tpun HeobxoAMMOCTM MOXHO PACCMOTPETb BOMPOC O MPUMEHEHUM ONpeaeneHHbIX
NPOMEXYTOUHbIX 3Ha4YeHUn 403 (CM. pykoBoacTBo ISO/ASTM 52116).

Japa- |
HEHHOE
MACC B
Mon-
ATUNEHE

ﬂ03mmeTp~

- Is

PucyHok 2 — QkcnepuMeHTanbHasi ycTaHoBKa L1151 0GNyYeHusi CIporo Msica

0l pnMedaHWNne -— OTa SKCnepuMeHTanbHasa ycTaHOBKa AnNA O6J'Iy‘-|eHV|F| MACHOIo ChlpbA, 3apaXeHHoro
co6CTBEHHBIMW MSACHBIMW MaToreHamu, Gbina CnpoeKTupoBaHa anA BblABNEHUA BITUAHUA MOHU3NPYHOLWEro nanydeHusa Ha
XWU3HecnocobHocTe natoreHoB. 100 r  MsCHoro ChbipbA, 3apaXeHHoro COOCTBEHHLIMU  MSICHBIMW  NaToreHaMu,
noMellanacbe B NNacTMacCoBYH Kancyny, Wcnonb3yemytro aonA MMKpO6V|OJ'IOFV|‘-|eCKV|X o6pa3qoa, KOoTOpad B CBOK
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ovepefib MoMeLlanacbk B BepTUKallbHOM MONIOXEHWU B LIEHTP NMacTUKOBOrO KoHTelHepa. KapTa o3 ansi JaHHOW
KoHbUrypaLmu obpasia (BkITtodatolleil B cebs Bec, pasMmepsbl, NMOTHOCTE) Gbina nonydeHa cHavana Ans HesapaXeHHoro
celporo Msica. OBpasel CbIporo Msica UMen KOHUrypaLuio, yrydllatollyto paBHOMEPHOCTb A03bl. 3aTeM, B pabodem
pexume obnydyeHusi, obpasel W KOHTeliHep ycTaHaBNMBanwWcb B LEHTPE MOMs W3MyYyeHWUs aBTOHOMHOIO raMma-
obnydaTens ¢ CyxuM XxpaHunuiiem. Ta e camas reoMeTpusi (pedepeHcHasi reoMeTpusi) UCTonb3oBanack BO BCEX
MOBTOPHBIX 3KCMepuMeHTax. KOHTEHHEp, B KOTOpLIA NoMelleH obpasel, UMeeT NMPUMEPHO Ty Xe MIOTHOCTb, YTO U caM
obpasel Msica. [MockonbKy pasmelleHue Ao3MMeTpa BHyTpu obpasua Oblio Obl HempueMneMo C TOYKU 3peHus
6e30MacHOCTH, OH NMPUKPENIANCS K CTeHKe KOoHTelHepa ¢ 06pa3sLioM B 3apaHee onpeferieHHOM MOJIOKEHUM (MONOXEeHUM
3KCMyaTaLMOHHOrO MOHUTOPWHIa), C TeM, 4YTOObl KOHTPONMPOBaTb MOMMOWEHHY [03y B XOAe OBbIYHBIX
3KCNepuUMeHTOB. Bce NOBTOPHBIE MU3MEpPEeHUs CONMPOBOXAAT CTAaTUCTUYECKUM aHarM3oM.
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PucyHok 3 — Bribop wara Lenesoi fosbl
MpuMmedvyaHue — lNpumep Bblibopa LIMPUHBLI Wara A4na LeneBoW Ao3bl. Ha rpadwuke npeacTtaBreHo

YMeHbLLEHWe XNU3HecnocobHOCTH BakTepuarnbHbIX CNop, UHOKYIUPOBaHHbIX B NULLEBOWR NPOAYKT, Kak PyHKLMSA OT A03bl
WOHU3UpyoLLero Uany4YeHuA. 3aMeTV|M, YTO 3KCNepUMeHT Obln MOCTaBNEH Takum O6p630M, 4TO TNWHWW OLUNGKK
M3MepPEHUS MOrMoLeHHOR [03bl, BKIHYAA Dmax U Dmin, HE NepekpeiBatoTcs. padukm 3aBUCUMOCTU 3dhdekTa OT J03bl
MoryT 6biTb NGO NUHEAHBIMY, NMMBO HENMUHERHBIMK B 3aBMCUMOCTM OT TUNa uccrefyemoro adpdgekra.

10.5 BnusaHue sHewHux ycnoesull — NMOCKONbKY OTKAWK A03UMETPA NOABEPXKEH BAUAHUIO BHELLUHMX
YyCNOBWUW, AOSDKHbI ObITb MNPUHATHI Mepbl, O0ecneynBalLliMe COBMAgEHUEe 9TUX YCNOBUMIW BO BPEMS
3KCNEPUMEHTOB U BO BPEMS KanUMOpPOBOYHOrO OOMNy4yeHuss JO3UMETPOB. N3MEpPEHHOE 3HAYEeHMEe OTKNMKA
JO3MMETPa KOPPEKTUPYIOT, C TEM 4TODbI yvecTb Niobble M3BECTHbIE 3PPeKTbl, HampUMmep, Takue, Kak
BNMaHWE TemnepaTypbl. HeoO6XxoAuMO yaenuTb BHUMAHME YCTAHOBKE U XPaHEHUK AO3UMETPOB A0 U nocne
obny4yeHusa (cm. pykoBoactBo ISO/ASTM 51261 u apyrue pykosoactea ISO/ASTM no ucnonb30BaHWUIO
crneumanbHbIX 103UMETPUYECKUX CUCTEM).

10.6 OxnaxdeHHble U 3aMOPOXeHHbIe nuuwiesblie npoldykmbl — ACNONb3YIT A03UMETPUYECKYIO
CUCTEMY, KOTOPAA NPOBEPANAch NPU TOW e TemnepaType, Npu KOTOPOW NPOBOAUTCH IKCNEPUMEHT, UMK XKe
Takyl, Kotopas cnabo pearMpyetr Ha M3MEHeHus Temnepatypel. Ecnu mcnonb3yeTca go3mmeTpuyeckas
cucTema, KOTopas CUMbHO pearMpyetr Ha M3MEHEHMs TEMNepaTtypbl, paboune JO3UMMETPbI MOMELIaKT B
TOYKWU IKCMNyaTaLMOHHOrO MOHUTOPWHIA, KOTOPbIE U30MNUPOBAaHbLI OT TEMMEpaTypHOro rpaaneHTta (cM. 9.4 u
9.5). CMm. pykoBoacteo ISO/ASTM 51261 wu pykoBoACTBA MO MNPUMEHEHUID WUHAUBUAYANbHbLIX
O03UMETPUYECKUX CUCTEM, NEPEYUCIIEHHBLIX B 2.1 1 2.2,

10.7 "'eomempus HenpepbisHO20 NomMoka — [nsi HEKOTOPbLIX TUMOB 0GnydYaTenen HenpepbIBHOrO
noToka (Hanpumep, Koraa UMEKOT Aero ¢ HENPEpPbIBHbIM NOTOKOM XXUAKOCTU UMW rpaHyr) MOXET OKa3aTbeCs
HEBO3MOXHbIM B XOA € 3KCNEPUMEHTA NOMECTUTb A03UMETPbI B NO3ULUAX Dpay M Dy B 9TOM ciyuae BBoAAT
HECKOJTbKO J03MMETPOB, CrydahHbiM 00pPa3oM CMELUAHHbIX C MPOAYKTOM U NMEPEHOCUMbBIX UM YEPE3 30HY
obnydeHns B Hadane 3KCMepUMEHTANbHOIO MporoHa. MNpu ANUTENbLHOM NPOroHe Yepe3 30Hy 0bnyyeHus
J03MMeTpbl 400aBNAIOT B CEPEAUHE M ONMKE K OKOHYAHUIO SKCMEPUMEHTANbHOrO MPOroHa. Ons Kaxkaon
CepuUM MOTMOLLEHHON A03bl TPeOyeTCs HECKONMbKO AO3UMETPOB, C TeM, YTOOblI rapaHTUPOBATbL MONyYEHUE
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UCTUHHBIX 3HAYeHWUA Dy n Dy Mpu 9TOR npoueaype TpebyeTcs, UTOObI AO3UMETPbI NPOXOAUNU Yepes
30HY OBMy4YeHUs MO TOMY Ke MyTU, UTO U SKCNEPUMEHTAanNbHbIN obpasey, [4].

10.8 CneayeT ucnonb3oBaTb CTATUCTUYECKUMI aHanu3 TeKywuX W3MEpPEeHWn MOrnoweHHOn A03bl,
YTOOBI OTCNEAUTb BO3MOXHbIE HENPEABUAEHHBLIE N3MEHEHUS B XO4€ 9KCMEPUMEHTA.

0l pnMmedYyaHne — |_|pI/I npeacraeneHnn nccnegoBatenAMn pe3ynbTaToB 3KCNEePUMEHTOB nuéo B Buae
TEXHUYECKMX OTYETOB, NMBO peLieH3MpyemblX Nybrnmkauuii B HayYHBIX XypHanax HeoOxoaWMo MpUBOAUTL BENMUYUHbLI
CTaTUCTUYECKNX Bapmaumﬁ A03bl, MMerLlnX MecTo B SKCI'IepI/IMeHTaJ'IbHOVI cucteme. OTO OTHOCUTCH K BapuaumAam
OTKIMMKa p[o3nMmeTpa AnA JaHHoro Ha6opa AO3NMEeTPOB WK K BapuaunAaM Mexay pesynbtataMm NOBTOPHBIX
SKCNepuMeHTOB, B KOTOPbIX ncnonbayetcA peq:)epEHCHaH reomeTpuA ana AaHHOro nuwesoro uwnn
CeIbCKOX03NCTBEHHOMO npoaykra. B AONONHeHMe K XapaKtepucTukaMm nuwesoro unu CeIbCKOX03ANCTBEHHOMO
npofykra, nognexatlero obnydeHuto (pH, NNOTHOCTb, BO3PAacCT, XW3HECTOWKOCTb, aKTUBHOCTbL BOAbI, TemrnepaTypa
npoaykra B Xo4e 3KcnepuMeHTa U T./:l,.), Heo6XO/:|,I/IMO npueoanUTE AO3MMETPpUHEeCKMe AaHHble, BKMoYakwne 3HadvYeHnA
Drmax W Dmin. X0TS 3TO M HEBO3MOXHO AnAa o4eHb ManbiX o6pa3qoa, NyYlwnMM BapuUaHTOM npeacrtaBlieHnA pe3ynbtaTtoB
ABNAETCA BKIOYEHUE B OTYET rpadpuydecknx AaHHblX (KapTbl 403), KacaroWwmuxca BapuaLlmin NormoLweHHon 403bl, KoTopble
UMEIOT MeCTO BHYTpu obnyvaemoro obpasya. [Ans oLUeHKN NOrpeLlHOCTH, CBA3@HHOW ¢ BapuauusamMu n GrnyKkTyaumsamu B
xXoAe sSKcnepuMmeHTa, UCNONb3YKT CTaTUCTUYECKUE XapaKTepUCTUKKU, TakKne KaK cTaHfapTHadA norpellHOoCThk cpeaHero
nnn ctaHpapTHOEe OTKNOHeHUe N foBepuTenbHbBIE NHTEePpBankbI. OTa cTaTtucTuyeckas I/IHdDOpMaLWIH ABnAeTCA HerIOJ'IHOI7I,
€CJ1M He yKa3aHo Yucno Ha6J‘IPO/:|,6HI/II7I.

11 JokymeHTauus

11.1 GuKCUMpPYIOT, KOrga 370 YMECTHO, M BKIIIOYAKOT B OTYET CreayoLwyo nHdopMauuio:

11.1.1 Tun oBny4yaTtensa v Bua (BUAbI) pagnauumn, u3ny4aemomn UCTOHYHUKOM;

11.1.2 [Ona yckopuTtenen coobwiaoT Haubonee BEPOATHYIO SHepPruo (BKNIOYasi Takke AaHHbIE O
duUNbTPaLMK, €CNM OHA €CThb), TOK NYYKA U YCTAHOBIEHHLIE 3HAYEHNUSA HAMNPSXKEHNUS B YCKOPUTENE, CKOPOCTb
KOHBEWEepa WM CKOPOCTb TPaHCNOPTUPOBKW npoaykta. Ona peHTreHOBCKUX (TOPMO3HbIX) YCTAHOBOK
YKa3bIBAOT MOMOXEHUE MULLEHM;

11.1.3 PaccrosiHne mexxay UCTOYHUKOM M NMOBEPXHOCTLIO UNU LEHTPOM obrnyyaemoro obpasua;

11.1.4 dusnuyeckne gaHHble obnydaemoro obpasua, HanpuMmep, pasMepbl, Macca, COCTaB;

11.1.5 XapakTepuCTUKM KOHTENWHEpa WNM YCTPOWCTBA ANs yaepxaHuss obpasua BO BpeMsi
obnyyeHus;

11.1.6 FeomeTpust UCTOUHKKA, BKMNIOYAsA pacnpeaeneHne paauoHyknuaoB (Mpyu HeOBX0AUMOCTH);

11.1.7 Bapuauua MOLWHOCTK A03bl (MNU NOFMOLLIEHHOW A03bl) BHYTPU 00pasya;

11.1.8 Temnepartypa u atmocepHble ycrnosus, nogaep>xkupaemboie B6nmM3am obpasua B npouecce
obnyyeHus;

11.1.9 Tun(bl) U wnaeHTUPUKaALMOHHLIN(E) HOMep(a) NPUMEHAEeMbIX AO03MMETPOB, BKMNOYas WUX
KOHCTPYKTUBHOE 0(hOpMIEHHUE 1 NONOXeHUe B obpasye

11.1.10 OnucaHue QyHKUMM OTKMMKA WMW KanMOpPOBOYHON KPUBOW O03UMETPUYECKON CUCTEMBI,
oTBevatowenn (pakTUYECKUM YCIOBUAM  IKCMEPUMEHTA, C  YKA3aHWEM €€ MNPOCNEeXMBAEMOCTM A0
HaLUMOHASbHBLIX U MEXAYHAPOAHbIX 9TANOHOB;

11.1.11 CoaepxxaHue Bnaru u pH obpasua;

11.1.12 Yncno NOBTOPEHUIN IKCNEPUMEHTA;

11.1.13 MNonHoe onucaHue obpa3sua, nognexailero o6ny4eHuIo, HanNnpuMep, CopT, Pa3HOBUAHOCTb,
CTaaus XXM3HU HACEKOMbIX UMK NpocTeinnx, dasa pocra Gakrepuin. MNpu obnyyeHnn ppykToB B ONUCaHUE
BKITIOYAIOT aCCOPTUMEHT, BO3PaCT, >KU3HECTOMKOCTb, CMenocTb, 3penocTb, UBET, CBUAETENbCTBA
(PUTOTOKCUYECKUX ABFIEHUWA (ECNK €eCTb), MeTohd, ANMUTENbHOCTbL W TeMnepaTypy XpaHeHus OO0 W Mocne
obnydeHua. Mpu 06ny4eHun Maca Unu NTuubl TOYHO YKa3bIBAKOT ODMNy4aemblit NPOAYKT, YKa3biBaloT,
cogepkanucb N KOCTW, yKasbiBalOT (POPMY Hapesku, BO3pacCT, XKECTOKOCTb cnocoba 3abosa, meton
XpaHeHs W/unu TPaHCNOPTUPOBKU, dMU3NYECKMe pasMepslt. B o0uwem, Bknwo4aloT noapobHOCTH,
Kacatomecs (pakTopoB, KOTOpbIE, Kak ObINO 3amMeYeHO, BMSAIOT Ha Ka4yecTBO NMPOoAYKTa npu nobon apyron
TEXHONOrnM 06paboTku;

11.1.14 OnucaHne ynakoBKW MMM YMNAKOBOYHbLIX MartepuarioB, KOTOpble HaxogAaTCA B KOHTakTe ¢
oGpasyom.

11.2 Jlaboparopua COXpaHAET 3anuCu O BCEX OPUIMHANbHbIX HAGNIOAEHUAX, BbIMUCMNEHUSIX,
NOMYYeHHbIX AAHHbIX U JaHHbIX KANMOPOBKW. 3anucu AOMKHLI COAepKaTb MHAOPMALIMIO AOCTATOMHYKO ANS
BOCMPOU3BEAEHNA KaXKAOrO U3MEPEHUS U COOTBETCTBYIOLUX BbIMUCNEHUIA. DTN 3anMCK BKNOYAKOT B cebsA
CBEJEHMS O NepCcoHarne, y4acTBOBABLUEM B UBMEPEHUSX UITU BbIYUCTIEHUSAX.
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12 HeonpeaeneHHOCTb U3MEpPEeHUn

12.1 WN3mepeHua nMOrnoweHHONn [03bl UMEIT CMbICA, €CNU OHW CONPOBOXAAKTCA OLEHKOW
HeonpeaeneHHoCTH.

12.2 CocTaBnAwLLIMe HEONPEAENEHHOCTU A0IMKHbI OblTb OTHECEHbI K OAHOI U3 ABYX KaTEropui:

12.2.1 Tun A — OueHuBaHne CTaTUCTUYECKUMU METOZaMU, UK

12.2.2 Tun B — OueHuBaHue gpyrumm MeTogamu.

12.3 [Onga knaccudukauumn HeonpeaeneHHOCTEN WMPOKO NPUMEHSAIOTCA U Apyrue cnocodbl, KOTOPbIE
TaKke MOryT ObITb NONE3HbI B OTYETE MO NOBOAY HeonpeAeneHHocTU. HanpuMep, Ana onucaHus pasnuyHbiX
KaTeropuim HeornpeaerneHHOCTU UCNONb3YIOT TEPMUHBI «TOYHOCTbY», @ Takke «CrnyvanHas MorpeLuHocTb» U
«cucTemMaTudeckas norpeLlHoCTbY.

MpumevyaHunsa

1 OTHeceHune HeOI'IpeneJ'IeHHOCTeVI KTuny A nnn Thny B ocHoBaHo Ha MeToANKe OLEHKHK Heorlpe/:l,eJ'IEHHOCTeVI,
ony6nukoBaHHol B 1995 r. MexayHaponHOW opraHusalueii no ctaHgapTtusagyum (ISO) B PyKoBOACTBE MO BLIP@XEHUIO
HeonpeAeneHHOCTU namepeHuit [18]. Llenb aToro JokymMeHTa 3akrtodaeTcd B TOM, 4ToObl cnocobcTBOBaTbL NOHUMAHUIO
TOro, Kak pasBuBakTCcA KOHUeNnUWW HeonpeneneHHOCTU, N co3aTb OCHOBY ANA CpaBHeHUA pe3ynbTaToB I/I3Mep6HI/II7I B
MeXAyHapo4HOM MacluTabe.

2 PykoBogcteo ISO/ASTM 51707 onpepensieT BO3MOXHbIE WCTOYHWKW HEOMNpeaeneHHOCTU B AO03UMETpUn,
NpoBOAUMOW Ha YycTaHOBKax Ans pagualuMoHHOW o0paboTku, W npegnaraeT npouefypbl OLEHKW  BENWYMH
pe3yrnbTUpYOLLMX HeonpefeneHHoCTel NpU U3MepeHUn NorfoLeHHoR A03bl ¢ MOMOLLBIO AO3UMETPUYECKOA CUCTEMBI.
ﬂOKyMeHT copgepxut onpegeneHnA U NOACHEHUA OCHOBHLIX KOquHqMVI NaMepeHnA, BKNYaa oueHKY M3MepeHHOro
3Ha4YeHnAa HEKOTOpOI7I BENMUYUHBI, «WUCTUHHOE» 3HaYeHWe, norpelwHoCTe W HeonpeeneHHOCTh. O6cy>K,£|,aPOTCF|
cocTaBnAlWmMe HeonpeneneHHoOCTU U MeTo4bl, NO3BONAKLWMNE OLEHUTE 3Ha4YeHNA 3TUX COCTaBNALLNX. I'IpennararoTCH
TaKKe MeTofbl BLIYUCNEHWS CYMMapHOW CTaH4apTHOW HeOonpeferieHHOCTU W OLEHKUW paclUMpeHHON (MONHOWR)
HeonpeneneHHOCTH.
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MpunoxeHue A

A.1 KoMmnblOTEpHOE NpOrpaMMHoOe obecneyeHue

A.1.1 CnoXHOCTb BbIMUCMNEHWI, HEOOXOAUMbBIX ANS MOArOHKM MOAENU KAnMOPOBKW U OLIEHKU
MOTMOLLEHHON A03bl HEU3DEXHO MPUBOAUT K MCNONB3OBAHUIO KOMMbIOTEPHBLIX MPOrpaMM Afs BbIMOSHEHMWSA
3TUX BblMUCNEHMA. CyliecTBYeT MHOIM0 KOMMEPYECKM JOCTYMHbIX MNaKeTOB MporpamMm, NO3BOMSALLMX
BbINOSTHATL HEKOTOPLIE MIU BCE NPEACTaBNAALNE UHTEPEC BIYUCIIEHMUA.

A.1.2 MNpumepamn NakeToB Nporpamm SABNSOTCS 0OLMe CTaTUCTUYECKME MaKkeTbl Takne Kak SAS,
Statistica, Statlab, Stata, Sigman Stat unu Minitab; cneumanuaupoBaHHble NaKeTbLI/A3bIKM Takue Kak
MathCad, Splus nnn GraphPad vnu nporpaMmmbl AN MNOBCEAHEBHbLIX HYX[, BCTPOEHHLIE B 3SIEKTPOHHbIE
Tabnuubl, Takne kak Excel.

A.1.3 MHorve cratucTudeckne nakeTbl npeanonarapT, YTO AaHHbIE CKOMMNOHOBAaHbI B HE3aBUCUMbIE
(X,Y) napbl. OAna Takux CTaTUCTMYECKUX MNAKETOB CTPYKTypa AAaHHbIX, BO3HMKAKOLIAA npu kanubpoeke
Ao3uMeTpa, Koraga oAHO 3HayeHue X UCNOoSb3yeTca ANA MHOMMX 3Ha4YeHun Y, aBnaetca HeTUNU4HoW. [1o
3TON MPUYMHE XOPOLUEE KAYeCTBO PE3yNbTaTOB BbLIYUCIEHUA HE MOXET OblTb AOCTUIHYTO C MOMOLLLIO
TONMbKO CTAHAAPTHBLIX ONUWUKA NPOrpamMmbl; OHO AOCTUrAETCH HEKOTOPbIM KOMOWHMPOBAHWEM HaASEXALLMM
00pa3om BbIOPaHHbLIX 9NEMEHTOB CTaHAAPTHOrO BbIBOAA, 00ECneYyMBaeMoro AaHHOW nporpaMmmon. [Ons
NpoBeAEHUS Takom paboTbl HEOOXOAUMO AeTanbHOoe nOoHMMaHue oboMxX METOAOB pacyera, T.e. Kak
BbIMOSIHAEMOr0 AaHHbIM CTATUCTUYECKMM MNAKeTOM, Tak M peancHo Tpebyemoro ana o6paboTtku
pesynbLTaTos.

A.1.4 BONbLUMHCTBO CTATUCTMYECKMX MNAKETOB HE UMEKT NporpaMm YMUCNEHHOro obpatlleHus
(MHBEPTUPOBAHUST) HEOBXOAMMBIX AN OLEHKW MOrMOLEHHOW A03bl U HEONpeAeneHHOCTU MOrMOLLEHHON
403bl. ITa onepauusi paccmaTpuBaeTcs Kak matemaTtudeckas PYHKUMA U, COOTBETCTBEHHO, €€ MOXHO
HawTM B Bonee maremMaTruyeckn OPUEHTUPOBAHHLIX MakeTax, Takux kak MathCad wnu MatLab wnu cpean
MaTeMaTn4eckux PyHKUUIH 3NEKTPOHHbIX Tabnuy,

A.1.5 lNMpun BbINONHEHMMN KANMMOPOBKKU A03UMETPA U OLEHKE A03bl C UCMONb30BAHUEM CTAaTUCTUUECKUX
NnakeToB OOWEro HasHa4YeHMs W/WNKM ONEKTPOHHbIX Tabnuy MOXET BO3HWUKHYTb HEobXoAMMOCTb B
00beAMHEHNN HECKONBKUX BbIXOAHBLIX AaHHbLIX AMNs NPOBEAEHMA NPEACTABMAIOWMX MHTEPEC BIYUCTIEHUNA.
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67.020
KnioueBble CnoBa: NornoLieHHas 103a, KapTMPOBaHWE NOTNOLLEHHO A03bl, N3MEPEHWE MOTMOLLEHHON [03bI,
TOPMO3HOE W3Ny4YeHue, A03UMETPUYECKasi CUCTEMA, SMNEKTPOHHbIA My4OoK, MULLEBON NPOAYKT, NMULUEBbIE U
CENbCKOX03SIMCTBEHHbIE  MPOAYKTbI, FamMMa-u3nyyeHue, raMMa-fiyynm, MWOHU3UPYIOLLUEE  U3NYYEHME,
HeonpeaeneHHOCTb W3MEPEHWUA, pPaaWaLUWOHHbIE WCCNeAoBaHus, pabounii [03UMMETP, PEHTIEHOBCKOE
U3NyYEeHUe, PEHTTEHOBCKUIA Ny
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