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1 O6nacTb NnpUMeHeHus

1.1 [laHHOE PYKOBOZCTBO COAEPXKUT MUHUMATbHbIE TpeGoBaHMA N0 AO3MMETPUM, HEODXOAUMO NpU
NPOBEAEHUN UCCNEAOBAHUI NO BAMAHWIO paguauuu Ha MULLEBLIE WU CEMbCKOXO3ANCTBEHHBLIE MPOAYKTHI.
Takue nccneoBaHWA BKNIOYALOT B ce0s1 yCTaHOBMNEHNE KONMUYECTBEHHO 3aBUCUMOCTM MEXAY MOTMOLLEHHON
[1030M W COOTBETCTBYIOLUMMU IpPEKTaMU B YKa3aHHbIX MpoaykTax. B AaHHOM pykOBOACTBE OCBELLEHbI
obLme BOMPOCHl JO3MMETPUM B TaKMX MCCIedOBaHMAX U nybnukaymax ux pesynbratos. [o3umeTpus
[AOIMKHA paccMaTpUBaTLCA Kak HEOTbeMeMas YacTb IKCNEPUMEHTA.

MpumedaHue1 — CAC paspabotana mexgyHapoaHbll O6LWMiA cTaHfapT 1 lNpakTuyeckuid Kopekc, B
KOTOpLIX PacCMOTPEHBI BOMPOCHI MPUMEHeHUs paguvaumn Ana obpaboTku nULeBLIX NpoAyKToB. B aTux AokymeHTax
0co60 noAvepkHyTa ponb AO3MMETPUW, MPUMEHEHWE KOTOPO rapaHTUpyeT cobniofeHwe npaBun pajualuoHHOW
o6paboTku [1].

MpumMmedvyaHune2 — [JaHHOe PYKOBOACTBO COAEPXMWT CMpaBoOYHyO WHPOpMaLuio B Buge npuUMevaHui.
Monb3oBaTenu Takxe AOIMXHbI OGpaLLlaTbCH K CChklflkaM, npuBedeHHBIM B KOHUe cTaHAapTa, a KpoMe Toro u K
Heobxof MOt Hay4HOI NUTepaType No BonpocaM METOZ0M0rKU SKCnepuMeHTa B obnacti Jo3umeTpum [2 — 10].

1.2 HacTosiLiee pykoBOACTBO OTHOCUTCS K MCCNEAOBAHMSAM C WUCMONb30BAHWEM CreayloLmx
BMOOB WOHM3UPYIOLLEH paguauuu: raMMa-usnyvyeHue, pPeHTreHOBCKoe (TOPMO3HOE) wu3fnyvyeHue u
9MEeKTPOHHbLIE NYYKK.

1.3 B HacTosiiem pyKOBOACTBE mnpuBeAeHbl TpeGoBaHuA K AO03MMETPUM KaK npu BbipaboTke
SKCNEepuUMEeHTanbHOro MeTtoda, Tak WM B CTaAHAAPTHbIX (PYTUHHBbIX) 3KcnepumeHTax. B Hem He
paccmaTtpusaloTca TpeboBaHMA K AO3MMETPUM NPU OLEHKE KavyecTBa MOHTaxa WNuM nNpu  OuUeHKe
ONepauUMoHHOro KavecTBa YCTAaHOBOK Ans obnydeHusa. 3Tu acnekTbl paccMmaTpusaroTcs B PykoBoacTeax
ISO/ASTM 51204, 51431, 51608, 51649 n 51702.

1.4 [aHHOe pyKOBOACTBO He HaueneHo Ha To, 4Tobbl OrpaHW4MTbL SKCNEpPUMEHTaTopa B BbibOpe
METOAMKM SKCnepuMeHTa. 3agada pykoBOACTBA COCTOUT B TOM, YTOObI rapaHTUPOBaTh NPaBUslbHbIN BbIGOP
MCTOYHUKA U3MYYEHUS U METOAUKM IKCMEPUMEHTA, NPU KOTOPOM Pe3ynbTaThbl 9KCNepUMeHTa BblnM NOHATHBI
1 MONe3Hbl APYIMM UCCNe0BaTENAM U PYKOBOAALLMM OPraHusauusam.

1.5 Mpu usMmepeHmax HeobxoAMMO NPUHUMATbL BO BHUMaHME CYMMApPHYKO HeOnpeaeneHHOCTb
MOrnOLWEeHHOW A03bl pagnauMn u ee Bapuauyuum no obvemy obnydyeHHoro obpasua (cMm. PykoBoacTtso
ISO/ASTM 51707).

1.6 Hacrosiymii cTaHgapT He CTaBUT CBOEN LiENbi0 OCBETUTbL BCE BONPOCHI, MUMEIOLMEe OTHOLLIEHUE K
GesonacHOCTW paboTbl NPU ero NPUMEHEHUU, eCnu TakoBble UMEIOTCA. Ha nonb3oBatene craHgapTa Nexur
OTBETCTBEHHOCTb 3a BbIPAbOTKY AOCTaTOYHbIX Mep 6e30macHOCTM nepes Hadyanom paboT ¢ y4eToM
HOPMAaTUBHBIX OFPaHUYEHUN.

2 HopmaTtuBHbIe CCbIKN

2.1 CtaHpapTtbl ASTM: "
E 170 TepmuHOMorna, oTHoCcALWAACA K paguauuoOHHbIM USMEPEHUAM U 403MMETPUN

b Mo Bonpocy cceinok Ha ctaHgapTel ASTM 1 ISO/ASTM cm. BeGeaitT ASTM, www.astm.org, unu obpaTtutech
B ASTM Customer Service no ajpecy service@astm.org. 3a uWHdopmauuen o cogepxaHun ExezodHol kHuau
cmaHdapmoe ASTM obpaTuTteck Kk CBOAHOIN CTpaHuLe LoKyMeHToB Ha Bebcaiite ASTM.

HN3panue odpunuanibHoe
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E 925 PykoBoacTBO MO MpoOBEAEHMIO KanMBpoBkn YO-cnekTpodOoTOMETPOB M CNEKTPOOTOMETPOB
BMAUMOI 4aCTU CNEKTpa CO CnekTpanbHbIM pa3pelieHmem 6onee 2 HM

E 1026 MNpakTtuka npuMmeHeHusi CUCTEeMbl 3TANOHHbLIX 03UMETPUYECKUX CTaHAapPTOB Ppurke

E 2232 PykoBoACTBO MO BbIOOPY M MWCNOMb30BAHMI0O MaTeMaTUYECKMX METOL4OB pacyeTta
NOrMOLLUEHHON A03bl B 3aaa4ax 06paboTku AaHHbIX N0 paguauum

E 2303 PykoBoACTBO MO KAPTUPOBAHUIO MOMMOLLEHHbIX 103 HA YCTAHOBKAaX No 00paboTke AaHHbIX

E 2304 lMNpaktuka npuMeHeHus poTopnyopeCLeHTHON NNEHOYHON A03UMETPUYECKOW CUCTEMbI HA
ocHose LiF

E 2381 PykoBoacTBO N0 A03UMETPUU NPU paauaLmMoHHol 06paboTke pa3xmkeHHbIX 00pa3oBaHui u
NOTOKOB XXUAKOCTH

F 1355 PykoBoaCTBO No paavauuMoHHON 06paboTke CBeXel CenbCKOXO03AMCTBEHHOM NPOAYKUUW B
KayecTBe HUTOCAHUTAPHOI MepbI

F 1356 PykoBoaCTBO MO pagvaumoHHON 06paboTke CBEXEr0 U 3aMOPOXKEHHOFO KPACHOro Msca u
MSca NTULLI ANA OFPaHUYEHUs] COAEPXKAHUS NAaTOreHOB U APYIrUX MUKPOOPraHU3MOB

F 1640 PykoBoaCTBO nO BbLIOOPY U NPUMEHEHUIO YNAKOBOYHLIX MATEpPUanos ANsi  MULLEBbLIX
NpoAyKTOB, NOABEPraeMbiX pagnaLuoHHOl 06paboTke

F 1736 PykoBoaCcTBO nO paauauMoOHHOMY 00ny4YeHui0 pbiObl U BOAHbLIX GECnO3BOHOYHBIX,
MCNONb3yeMbIX B NULLY, ANS OTPAHUYEHUS COAEPKAHUS NATOTEHOB U THUIOCTHLIX MUKPOOPraHM3MOB

F 1885 PykoBOACTBO NO paauauLMOHHOMY OONy4eHMI0 Cyxux Chneuui, Tpas M npunpas Ans
OrpaHM4YeHns coaepXKaHusl NaToreHoB U APYrMX MUKPOOPraHU3MOB

2.2 Ctanpaprsl ISO/ASTM: "

51204 PykoBOACTBO MO AO3MMETPUM HA TraMMa-yCcTaHOBKaxX ANA pPagvMauuoHHON 00paboTku
NULWEBLIX NPOAYKTOB

51205 PykoBOACTBO MO NPUMEHEHUIO AO3MMETPUYECKON CUCTEMbI HA OCHOBE Lepusi-Cynbdara
uepus

51261 PykoBoACTBO MO BbIOOPY M KanMbpOBKE [03UMETPUYECKUX CUCTEM ANS paauaLMOHHON
06paboTKu NnLm

51275 PykoB0oACTBO NO NPUMEHEHUIO fO3UMETPUUECKON CUCTEMbI HA OCHOBE PaiMOXPOMHBIX MNEHOK

51276  PykoBOACTBO MO  MPUMEHEHUIO  J03UMETPUYECKOW  CUCTEMBI  HA  OCHOBe
nonunMeTunMeTakpunara

51310 Cucrema gosumMeTpuyeckasl ¢ UCMONb30BaHUEM PagUOXPOMHOrO ONTUYECKOr0 BONHOBOAA.
MpakTuyeckoe pykoBOACTBO MO NPUMEHEHUIO

51431 PykoBOACTBO MO A03UMETPUM Npu 06paboTKe NULLEBLIX NPOAYKTOB 3NIEKTPOHHLIMU NyYKaMU U
PEHTreHOBCKUM (TOPMO3HbIM) U3NyYEHUEM

51538 Cuctema posumeTpudeckasl Ha OCHOBe STaHonxnopbeHsona. [MpakTuueckoe pykoOBOACTBO
no NPUMEHEHUI0

51540 PykoBOACTBO MO MPUMEHEHUIO XXMAKOCTHON pagnoxXpoOMHON JO3UMETPUYECKON CUCTEMBI

51607 PykoBoACTBO MO MPUMEHEHUIO OO3UMETPUYECKON CUCTEMbl C wucnonb3oBaHuem 3l1P-
CNEKTPOCKONNUM anaHuHa

51608 PykoBOACTBO MO LO3MMETPUM B YCTAHOBKAxX MO paguauuoHHOV 00paboTke PEHTreHOBCKUM
(TOPMO3HbIM) U3NYYEHNEM

51649 lMpakTuyeckoe pykoBOACTBO MO AO3MMETPUU HA YCTAHOBKAX ANS PaguaLMOHHON 00paboTkm
3MEKTPOHHBLIM MYYKOM C dHepruen anektpoHos ot 300 kaB ao 25 MaB.

51650 Cucrema 4o3MMETPUYECKasa Ha OCHOBE TpuaueTtaTa Lenntonossl. [pakrnyeckoe pykoBoACTBO
no NPUMEHEHUIO

51702 PykoBOACTBO MO AO3UMETPUMN HA raMMa-yCTaHOBKax AN paguauMoHHOi 06paboTku

51707 PykoBOACTBO MO OLIEHKe HEONPeAENEHHOCTEN B A03MMETPUN NpU paananuoHHon obpaboTke

51818 lMpakTu4eckoe PykOBOACTBO MO 4O3MMETPUM Ha YCTAHOBKAX ANS paauauuoHHO 00paboTku
3NEKTPOHHbLIM NMYYKOM C 3Hepruen anektpoHos ot 80 go 300 kaB.

51956 lMNpakTnyeckoe PyKOBOACTBO MO MPUMEHEHUID CUCTEM TEPMOSIOMUHECLIEHTHOW A03MMETPUU
(TLD) ans paguaunoHHoin o6paboTku.

" Mo BOMPOCY CCHINOK Ha cTaHgapTel ASTM u ISO/ASTM cm. BebGeaiit ASTM, www.astm.org, unu obpatutecs
B ASTM Customer Service no agpecy service@astm.org. 3a nHdopmaLuen o copepxaHun ExezodHold KHUaU
cmaHdapmos ASTM obpaTuTeck K CBOAHON CTpaHWLe fOKyMeHToB Ha BebcainTe ASTM.
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5.3 Omuyemsb! Mexd@yHapoOHOU KomMucCUu 1O paduayuoHHbIM eOuUHUUaM U U3MepeHUSM
(ICRU):
ICRU 60 Fundamental Quantities and Units for lonising Radiation

2.4 Omyem NPL:

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

MpumMmedyaHuwue— lNpu NONb3OBaHAN HACTOSALIMM CTaHAapTOM LienecoobpasHo NpoBepuTh AeicTBre

CCbINOYHbIX CTAHAAPTOB B MHPOPMALMOHHON cucTeme obLLEro nonb3oBaHUsA — Ha oduLnansHoM caiite PeaepanbHoro
areHTCTBa Mo TEXHUYECKOMY PEerynupoBaHuio U METPOSTOTUN B CETU UHTEPHET UK MO eXerogHoMy MHOPMaLMOHHOMY
yKasaTento «HaLU/IOHaJ'IbeIe CTaH4apTbl», KOTOprI7I OI'Iy6J'II/IKOBaH Mo COCTOSHUIO Ha 1 AHBapA TeKyuwero roga, U no
BbINyCKaM exXeMeCA4YHOro I/IHdDOpMaLl,I/IOHHOI'O yKasaTtena <<HaL|,I/IOHaJ'IbeIe CTaHAapTbl» 3a TEKyLLlVIVI rog Ecnwn 3ameHeH
CChINMOYHBLIN CTaH4apT, Ha KOTOprVI OaHa HejaTupoBaHHaA CCblflka, TO peKoOMeHAYyeTCA UCNOoJ1b3oBaTb ,quICTByIOMyPO
BepcUro 3TOro CctaHgapTa C yYeTOM BCeX BHeCEeHHbIX B AaHHYH Bepcuro M3MeHeHnn. Ecnn 3amMeHeH CcChbINoYHbIN
CTaHAapT, Ha KOTOprI7I AaHa AaTupoBaHHaA CCblflKa, TO peKoMeHAyeTCA MUCNOoNb30BaTb BEPCUKD 3TOro CTaHjapTa C
yKasaHHbIM BblLe rofoM yTBepXAeHusa (NpuHAaTUs). Ecnu nocne yTBepXxAeHWs HacTosLWero craHgapta B CCbINIOYHbINA
CTaHAapT, Ha KOTOprI7I AaHa AaTupoBaHHasA CChbiNka, BHECEHO U3MEHEeHUe, 3aTparnBarollee noroxeHuwe, Ha KoTopoe
OaHa CcCblflka, TO 3TO MNONOXeHWe pekoMeHAyeTCA NPUMEHATb bes ydeTa AaHHOro MU3MEeHEeHUA. Ecnu ccblnoYHbln
CTaH4apT OTMeHeH Oe3 3aMeHbl, TO NoJI0XKeHWe, B KOTOPOM [laHa CChlflka Ha Hero, pekoMeHayeTca NpUMeHATb B YacTu,
He 3aTparuBaroLLeil Ty CChINKY.

3 TepmuHonorusa

3.1 OnpedeneHus:

3.1.1 noanoweHHana 0o3a, (D). KOnM4ecTBO SHEPTMU NOHU3MPYIOLLETO M3MNyYeHUs, NOTMOLLEHHON B
eguHuLe macchl ornpeaeneHHoro sewecrea. EguHuua B cucteme CU nornoweHHon ao3sel — rpen (Gy),
roe 1 rpei siBNSIETCA 3KBUBANEHTOM NOrMNOLEHMA 1 IDKOYNS HA KMNOrpamm Macchl AAHHOTO BeLecTra (1
Gy =1 Ix/kr). MatemaTudeckoe onpeaeneHune sTom 3aBMCMMOCTU — YaCcTHOE OT aeneHua d € Ha dm, rae
d £ — cpeaHee 3Ha4YeHne guddepeHunanbHOn SHeprun, nepeaaHHoNn MOHU3UPYIOLLUM U3MyYEHUEM
BeLlecTBy audhchepeHumnansHOW Maccel dm.

D=de/dm (1)

MpumedyaHne— PaHee ncnons3oBaBLUAsACS e4uHULa NorrnoLlleHHol aosbl - paa (1 paa = 100 aprir =
0,01 Gy). MNornoLleHHyo 403y MHOrAA Ha3biBaloOT MPOCTO [030MW.

3.1.2 kapmupoeaHue noznoujeHHolU 0o3bl (onpedeneHue  nAPOCMPaHCMEEHHO20
pacnpeleneHus noanowjeHHou 003biI): 3mepeHue normnoLweHHONW A03bl BHYTPU OBNyYEHHOro NpoaykTa
ANs NONYYEHUA O4HO-, ABYX-, U TPEXMEPHOIO pacnpefeneHmnsi NOrfoLeHHOW A03bl, B LENSX onpeaeneHus
KapTbl 3HA4YE€HUI NOTNOLLEHHON A03bl.

3.1.3 mMowHocmp noznowieHHol Ao3bi D" lornoweHHaa B marepuane [o3a, OTHECEHHasa K
eauHuue BpemeHu, npupawenue dD 3a spems df (cMm. ICRU 60).

D" = dD/dt 2)
eanHnua : Gy ' s

3.14 amxpedumoeaHHass Ha npaeo Kanubpoeku do3umempuyeckas mnabopamopus:
HosumeTtpuueckas  naGopartopus, NONyyMBLIAA  OT  aKKPEAWTYIOLLE  opraHu3auum  AOKYMEHT,
NoATBEPXKAAIOLLMIA €€ KOMNETEHTHOCTbL NPOBOAUTL HEOOXOAMMbIE onepauun no kanubpoBke MW NOBEpKe
103UMETPUYECKUX CUCTEM B COOTBETCTBMU C TpeboBaHMSIMM HOPMATUBHOWM AOKYMEHTALMK aKKpeaUTYIOLen
opraHusawum.

3.1.5 mopmMo3Hoe u3sny4eHue. NeKTPoOMarHuTHasi paguauus ¢ LUMPOKUM CMEKTPOM, U3ny4yaemas B
TOM cryyae, korga obnajaioowme aHeprueit 3apskeHHble YacTUlbl NOABEPralTCa BO3AENCTBUIO CUNBLHOTO
3NEKTPUYECKOro UIM MarHUTHOTO NOJSIA, HaNpUMep, B3N aTOMHbIX siAep.

" Umeetcs B MexayHapoaHOW KOMUCCUMU NO paguauUoOHHBIM eguHULaM U usmepeHusaM, 7910 Woodmont Ave.,
Suite 800, Bethesda, MD 20814, U.S.A.



FOCT P NCO/ACTM 51900-2013

3.1.6 paeHOgecue 3apsyKeHHbIX Yacmuy:. YCrosue, MpPU KOTOPOM KUHETMYECKas dHeprus
3apsHkeHHbIX YacTul (6e3 yyeta sHeprum nokosi), NPOHMKaLWmMX B 6€CKOHEYHO Marnbiii 06beM obnyyaemoro
MaTepuana paBHa KWNHETUYECKOW 3HEePrumn 3apsPKeHHbIX YacTuL, UCXOAALLMX U3 3TOro o6beMa.

3.1.7 koappuuyuenm paeHomepHocmu 003bi: OTHOLUEHME MAKCUMANbHOIO K MUHUMASbHOMY
3HAYEHMWIO NOTMOLEHHOW A03bl B 06ny4aemMomM NPoayKTeE.

3.1.8 AQdosumemp: [Ipubop, KOTOPbIN NOA BO3AEWCTBUEM OOMydYEeHUs AEMOHCTpUpPYyeT
KONMMYECTBEHHOE W3MEHEHWe, KOTOPOe MOXHO CBA3aTb C MOrMOLUEHHOW A030M B AAHHOM Marepuane,
UCNOMb3ys COOTBETCTBYIOLLUE U3MEPUTENBHBIE NPUOOPBI U NPOLEAYPbI.

3.1.9 peakyus dosumempa: Bocnpon3BoaUMBIN KONIMYECTBEHHbIN PaAUaALMOHHLIN 3PdEKT, KOTOPbIN
Bbl3bIBAETCA B 103MMETPE BO3AENCTBUEM ONPEAENIEHHON NOrMOLEHHON A03bl.

3.1.10 dosumempuyeckas cucmema. Cuctema, UCnonb3yemMas Ans onpeaeneHust NornoLweHHoN
003bl, cocToALasa U3 AO3UMETPOB, USMEPUTENLHOW annapaTypbl U COOTBETCTBYIOLMX ITASIOHOB, a Takke
METOAUK NPUMEHEHUSA AAHHOW CUCTEMBI.

3.1.11 anekmpoHHOe paeHOoeecue. PaBHOBECUE 3apsPKEeHHbIX Yactuy (cM. 3.1.6), npu KOTOpPOM
3apsHDKEHHBIMK YaCTULAMM ABMSIOTCA 3MEKTPOHbI, NMPUBOAMMbIE B ABWXEHWE poToHamu, obnydalowmmu
mMarepuan.

3.1.12 peghepeHCHbI 3manoHHbil do3umemp: [JO3MMETP BbICOKOrO METPOSOrMYECKOro KavyecTsa,
UCNOMb3yeMblii B KavyecTBe JTanoHa Ana peanusauum MeTPONorMyeckon NpOoCnexXuBaemocTn Ao
NEePBUYHbIX 3TANOHHbIX J03UMETPOB.

3.1.13 noemopsiemocmb (pe3ynbTaTOB WU3MepPeHun): Xopowas COrnacoBaHHOCTb  Mexay
pesynbTaraMmu nocreaoBaresibHbIX USMEPEHUIA O4HOW U TOW XEe U3MEPAEeMON BENNYMHBLI NPU BbINOIHEHUU
BCEX CreayloLmx yCroBuin: UCNONb30BaHWe OAHOW M TOW e npoueaypbl U3MepeHui; u3MepeHnsa npoBoauT
OAMH W TOT Xe onepaTop; UCMOMb3YETCA OAMH U TOT XE USMEPUTENbHLIN NPUBOP B HEU3MEHHLIX YCNOBUAX
npu HEM3MEHHOM €ro PacrnofoXeHuu, NPU4emM U3MEpPEeHUs NPOBOAATCA B TEYEHME KOPOTKOrO NPOMEXyTKa
BPEMEHMN.

MpumMedyaHune — 3TU YCIIOBUSA Ha3bIBAKOTCH «YCIOBUSIMU NOBTOPSEMOCTU». [MOBTOPAEMOCTb MOXET ObiTh
BblpaxeHa KONUYECTBEHHO C UCMOSIb30BaHUEM AUCTIEPCUN Pe3yrbTaToB.

3.1.14 eocnpouseodumocmsp (pe3ynbmamoe usmMepeHull): XopoLwas COrmacoBaHHOCTb Mexay
pesynbTaraMu nocneaoBaTesibHbIX W3MEPEHWA OAHON U TOW Xe WU3IMEPAEMOW BEMUYUHBLI NPU 3aMEHe:
NPUHUMMA MM METO4a U3MEPEHUI, onepaTopa, M3MepuTeNbHOIro Npubopa, MecTa ero pasMeLLeHusi, ycnoBsui
NPUMEHEHUA U BPEMEHU NPOBEAEHUA UIMEPEHUN.

MpumevaHne — KoppekTHoe onpeaeneHue BOCNPOU3BOAUMOCTM TpebyeT nepevucrieHust yCrioBui,
KOTOpble MEHANUCL MNpU MNpoBEAEeHUN U3IMEpPeHWiA. BocnponsBoguMOCTb MOXeT GbiTb BblipaXeHa KONUYECTBEHHO B
TEpMUHAX AuCNepcUn pesynbTaTtoB. B AaHHOM KOHTEKCTe Noj pesynbTataMu WM3MEpEeHWid cnefyeT NOHUMaTb
ucnpaeneHHble pesynbTarhl.

3.1.18 amanoHHbIli do3umemp-nepeHocyux. [03UMETP, YacTo SABNSIOLWMIACA pedepeHTHBIM 3TarlOHHbIM
[03UMeTpOM, NPUrofHbIN ANst TpaHcnopTupoBku Mexay 3.1.15 paboyul dosumemp: [1o3uMeTp, KanubpoBaHHLIA MO
nepBUYHOMY, PedEepeHCHOMY WIIM BTOPUYHOMY STanOHHOMY AO3UMETPY UM UCMOSIb3yeMblii NpU NOBCEeAHEBHbIX
N3MepEHUSIX NOFMNOLLEHHO J03bl.

3.1.16 modenupyrowuii npodykm. MaTepuarn, cBOWCTBa KOTOpOro ocrnabnsTtb U pacceuBaTb WU3nydeHue
6u3KKM K aHarnorM4HLIM cBoCTBaM o6ny4aeMoro NpoaykTa, MaTepuana unm BeLlecTsa.

3.1.17 npocnexueaemocmb. CBOWCTBO pesdynbTata W3MEPEeHUWA WM 3HaYEeHUsl STaroHa, Mo3Bonsiolee
COOTHECTU YKa3aHHbIA pe3ynbTaT Ui 3Ha4YeHne C YCTaHOBIEHHBIMU pedepeHCHBIMU 3HAYEHUAMU (COOTBETCTBYHOLLUMMU,
KaKk NpaBuio, HauWOHaNbHLIM WM MEXAYHapOAHLIM 3TaroHam), WCMoMnb3ys HENpepbLIBHYIO MOCNefoBaTeENbHOCTL
CHMHEHMﬁ, KaXoe U3 KOTOpbIX UMeeT YCTaHOBNEHHYIO HeonpeaeneHHOCTb.

Pa3sfNMYHBEIMU MECTOMONOXKXEHUAMN, NPUMEHSIIOLLWIACA ANS CPaBHEHUS Pe3ynbTaToB U3MEPEHMsT MOrMNOLLeHHOM
A03bl.

3.1.19 mpaH3umHas 0do3a: [lornoweHHas fosa, MosnyYeHHas npoAykToM (Unu [03UMeTpOM) BO BpeMsi
TPaHCMOPTUPOBKU W3 MyHKTa OTNPaBNEHUA A0 MecTa pacrnofioKeHWs YCTaHOBKU Ansi obnyyeHWs unu B cnyyae
NpUMEeHeHnA I'IOABM)KHOVI YCTaHOBKU ANA O6J'IY‘-IeHI/Iﬂ, Korga yctaHoBKa nepemMellaeTcA U3 Hepa60t-|ero NMOJNIOXXEeHUA B
pabouee u obpatHo.

3.1.20 HeonpedesieHHocmb (U3MepeHusi): [lapaMeTp, CBsi3aHHbIA C pe3ynbLTAaToM U3MEpeHUst |
XapaKkTepu3syloLuii AUCMIEPCUIO 3HAYEHWIA, KOTOpyld OBOCHOBaHHO MOXHO ObiNO 6bl OTHECTM K U3MEPSieMOW  unu
CBSI3aHHOW C Hel BenuunHe.

3.1.21 peHmeeHoeckoe u3ny4eHue. VoHuU3Mpylollee SNEKTPOMarHUTHOE U3nydeHue, BKOYalLlee Kak
TOPMO3HOE U3NyYeHUe, TaK U XapaKTepUCTUHECKoe M3NyYeHne Npu nepexoge aTOMHLIX aMEKTPOHOB Ha Gonee HU3kue
YPOBHMU.

3.2 OnpedeneHus mepMuHoe, cneyuguyeckux ona daHHoO20 cmaHOapma:

3.2.1 ocmamok. PasHocTb mexay HabniogaeMbiM 3Ha4YeHWEM U 3HAYEHWEM, PacCCUUMTAHHbIM C
MCNONb30BAHUEM PETPECCUOHHON MOAENMN.

3.2.2 do3za e muweHu: lNornoweHHasa Ao3a, npeaHasHaJYeHHas Ans NpeacTaBnSAOWEro UHTepec
o0bema BHYTpU 06nydaeMmoro obpasua.
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MpumedyaHune — OnpeaeneHns Apyrux TEPMMHOB, UCNONb3YEMbIX B CTaHAAPTE U UMEIOLLUX OTHOLLEHUEe
K paguaunoHHLIM U3MEPEHUAM W [O03UMEeTpUM, MoxHO HaiTm B ASTM Terminology E170. Onpegenenus B E170
coBMecTuMbl ¢ onpeaeneHuamMu B ICRU 60; STOT AOKYMEHT, Takum obpasoM, MOXET MCMONb3OBATLCA B KayecTBe
anbTepHaTUBHOrO.

4 3HauyeHue U NpUMEeHeHue

4.1 HacToswee pykoBOACTBO NPM3BaHO AaTb OOLLYI0 OPUEHTUPOBKY B BONPOCAX A03UMETPUM ANS
9KCNEPUMEHTOB C MULLIEBLIMM U CENbCKOXO3SIMCTBEHHbIMU NPOAYKTAMM, BKMIOYAA Takke npeacTaBneHue
pe3ynbTaToB 3KCnepumeHToB. B uccnegoBaHusx, kacawwmxcs 3@MEeKTMBHOCTU 06GNYyYEHUss NMULLEBLIX U
CEnNbCKOXO3ANCTBEHHBLIX NPOAYKTOB C LIEMbIO MONYYEHUS OMPEAENIEHHOIO MNOMOXUTENbLHOIO pe3ynbTara,
HeoB6x0AMMO ONEPUPOBATb C BECbMA Pa3NUYHbIMU XapaKTEPUCTUKAaMU NOTTOLLEHHBIX 403 B X0A4€ pasnUYHbIX
3KCMEPUMEHTOB C pasnu4yHbIMM npoaykTamu. Hanpumep, nornoweHHas A[osa, Heobxoauman aAna
cTepunusaunn HapesaHHbIX KYCOYKOB (PPYKTOB, 3HAYUTENbHO MEHbLUE MOrMOLEHHbIX 403, He0BX0oAUMbIX
Ans Aes3akTuBaLumn HeKOTOPbIX MATOreHHbIX bakTepuit B MaAce unu Ansa obessapaxxuBaHua cneumii.

MpumeyaHue — Mpumepammn BaxHbIX 3PHEKTOB 0GNyHeHUs SBNAIOTCSH: NOAABNEHUE KUHECNOCOGHBIX
nuLLeBbIX BGakTepuii, BUPYCOB M Napa3nToB; huTocaHUTapHaa oGpaboTka (HanpuMmep Ae3uHdeKUUs dpyKTOB U OBOLLEIH),
npepsoTBpalleHWe NpopacTaHus; 3ajepXka CO3PEBaHUsA; U3MEHEHUS B XMMUYECKOM COCTaBe NPOAYKTa; U3MEeHeHue
kayectBa npoaykta. [JanvHeiiwee obcyxaeHue STUX 3¢peKToB BHIXOAUT 3a paMKM AAHHOTO PYKOBOACTBA (CM.
Pykosoagctea ASTM F 1355, F 1356, F 1736 n F 1885).

42 Becbma BaxHO Hagnexawmm o6pazoM M3NOXUTb BOMNPOCHI paguauMoHHOW 00paboTku
NPOAYKTOB, MOCKONbKY CTeNeHb BUONOrnyeckoro apdekta MOXeT 3aBUCETb OT Pa3nNUYHbIX (PAaKTOPOB, TAKMX
KaKk TWM WCTOYHMKA W3MYYEHUS, MOLLUHOCTb MOrMOWEHHON [03bl, SHEprus WU3Ny4YeHus, COCTOAHUE
OKpyXXarwLLen cpedbl B npouecce o0My4YeHus, TUM UCMNOMb3yeMOro u3nyyeHus. B gaHHOM pykoBoacCTBE
NPeanpuHATa NONbITKA NPeACTaBUTbL MHOPMALMIO, OCBELLAIOLLYIO METOAOMOIMI0 U cNoco6 npeacTaBneHus
pe3ynbTatoB M3MEpeHWin MNOrMOLLEHHOW A03bl paguauuu, KoTopble obGecnevnBaldT NOBTOPAEMOCTb B
3KCMepuMeHTax, NPOBOAUMbIX Pa3nUyHbIMU UCCNEAOBaTENAMU.

MpumeyvyaHue— dakTopbl, KOTOpble MOTYT BIUSTb Ha pesynbTaT BO3AEWUCTBUA WU3NYyYeHUA Ha
CEMbCKOXO3ANCTBEHHbIE NMPOAYKTLI, BKIOYaOT B ce6s: COpT, BUA, Pa3sHOBUAHOCTb, KU3HECTOMKOCTb, BpeMS XpaHeHus,
MCXOLHOE Ka4yecTBO, COCTOSHWE CMenocTW, TemnepaTypy, coAepXaHWe Bnaru, pH, BWA YNaKoBKM, YcnoBus
TPaHCMOPTUPOBKM U XpaHeHUs. XOTs BIUAHWE 3TUX (HaKTOPOB He oBcyxpaeTcs B JaHHOM PYKOBOACTBE, OHU JOMKHbI
yuuTeIBaTLCA NPU NaHUpoBaHUK skenepumeHToB (cM. PykoBoactea ASTM F 1355, F 1356, F 1640, F 1736 n F 1885).

4.3 JKcnepumeHT AomkeH obecneunBaTb MakCMMarnbHYO paBHOMEPHOCTb 06nyyeHusa obpasua. Ha
npakTUKe normoweHHas Ao3a B obpasue OyaeT BapbuMpoBaTb B HEKOTOPLIX npeaenax. [Ans onpeaeneHus
YPOBHEN, MONOXEHUA U BOCMPOU3ZBOAMMOCTM MaKCUMANbHON (Dinax) U MUHUMANBHOW (Dpin) NOrMOLWEHHbIX
J03 AnA  JAHHOTO  MEepeyHss  XapakTEpUCTUK  3KCMEPUMEHTA  UCMONb3YeTCsl  MPOCTPAHCTBEHHOE
pacnpefeneHue nornoLweHHon A03bl (kapTa MOrmoLeHHbIX 403). [03UMeTpel, KOTOPbIE UCNONbL3YIOTCA ANA
NOMyYeHUs1 KapTbl NOMMOLLEHHbIX 403, AOJKHbI OblTb Pab0TOCNOCOOHLI B MHTEpPBanax 403 U rPagueHToB 403,
GnU3KUX K TEM, KOTOPbIE OXXUAAIOTCA B 06nyyaeMblx o6pasuax.

4.4 MonesHylo MHGOPMaLU O pacnpeaeneHnn MOrmoLleHHOW 403bl B 06nyyeHHOM ofpasue, B
0co6eHHoCcT BOMU3N rpaHuy pasaena matepuanos, MOTyT AaTk TeopeTuveckue pacyeTsl (CM. PykoBoacTeo
ASTM E 2232).

5 YcTtaHOBKM Ansa o6nyyeHust U BUabi o6pabotku

5.1 Tunbl ycmaHo80oK Onsa ob6ny4yeHus:. B faHHOM pyKOBOACTBE paccMaTpuBalOTCA YCTaHOBKMW, B
KOTOPbIX ANst UCCNEAO0BaHUA BNUAHUSA MWOHU3UPYIOLLIETO U3IYYEHUS HA MULLEBbLIE U CENbCKOXO3ANCTBEHHbIE
NPOAYKTbl WCMNOSMb3YeTCA raMMa-u3riydeHue, pPEHTIeHOBCKOE (TOPMO3HOE) W3NyvyeHWe W YCKOPEHHble
3NEKTPOHBI.

MpumeuvaHune — B pasgenax 5 u 6 gaetca KpaTkuii 0630p TUMOB YCTAHOBOK AnsA obnydeHus u wux
pabounx xapakrepucTuk. Paboune xapaKTepuCTUKM WCTOMHUKOB pajvauuu, BUA papuauyuu, 3Heprus poToHOB unu
SNEKTPOHOB, pa3Mepbl U MIOTHOCTL 06pa3sLoB, NoABepraeMblx 06nyyYeHuio — Bce 3TU DaKTopbl BAWSAIOT Ha npoLiecc
MOrMOLLEHNs NajaroLlero U3nyyYeHusi B aKCnepuMeHTanbHbIX obpasuax. WccnegoBaTensm, HesHakoMblM ¢ pabounmu
XapaKTepuUCTMKaMU  MCTOYHWUKOB  U3MyyeHus, YybeAWTeNbHO peKOMeHAyeTcs nepefi HavanoM 3KCNEepUMEHTOB
03HaKOMMUTLCS C COOTBETCTBYIOLLMMM CChISTOYHBIMU MaTepuanamm [2-10].

5.2 AEMOHOMHBbIE 2aMMa- U PeHM2eHOeCKue (MOopMO3Hbie) obnyyamenu C CyxXum
XpaHunuuiem

B Hacrosawee Bpema B OonbLIMHCTBE WUCCNEAOBaHWUW, MNPOBOAMMBIX C MNULLEBLIMU M
CENnbCKOXO3AUCTBEHHBIMU NPOAYKTAMM, UCMONb3YIOTCA raMMa-obnydarenu nubo Ha OCHOBE 137Cs, nubo Ha
0OCHOBE 60Co, a TaKke PEHTreHOBCKUEe (TOPMO3HblE€) aBTOHOMHble obnyyatenu. 3T YCTaHOBKU
9KpPaAHMPOBAHbLI CBMHLUOM (MNUM  APYIMM NOAXOAAWMM MaTtepuanoM ¢ 60MbLIMM aTOMHbBIM HOMEPOM) W
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00bI4HO CHabXeHbI MEXaHU3MOM ANS NEpeMeLLEeHUs KOHTelHepa ¢ obpa3suaMm OT MeCTa 3arpys3ku 40 Mecra
obnyyeHus.

MpumevyaHue— Kak npasBuno, aBTOHOMHble raMma-obnyyqaTenu ¢ cCyxuM XpaHunuwiem WMerT
orpaHuyeHHbIn 06beM Kamepbl Ans 0b6nydeHnsa. DTOT Tun obnyyaTens knaccuduumnpyetcs kak ANSI Category 1, Self-
contained Dry Storage Gamma Irradiators [11].

5.2.1 Ha npakTuke B aBTOHOMHbIX ramma-obny4yarensx npeaycMoTpPeHO KPYroBOe pacnpenerneHue
UCTOYHMKOB, Tak YTO MNOrMOLUEHHAsA [03a A0CTAaTOYHO PaBHOMEPHA OTHOCUTENbLHO LUEHTpa, B KOTOPOM
nomMeLyaetca obnyyaemMblii obpased.

5.2.2 [pyroii MeToA MONy4yeHUss paBHOMEPHOW A03bl B 00pasue npuM UCMOMb3OBAHMKM ramma- U
PEHTTEHOBCKMX YCTAaHOBOK COCTOMT B TOM, YTOObl BpalaTb KOHTEWHep ¢ o6pa3yoMm B MOne M3ny4yeHus c
NMOMOLLLIO MOBOPOTHOTO cToMna obnyyarens.

5.3 AemoHoMHble 800siHbIe 2aMMa-0b1ydamenu ¢ 8005HbIM xpaHunuwem — O6nyyeHne obpasuos
MOXET TaKkke MPOBOAUTLCA B BOAAHOM ramma-obnydatene. B 3Tux ycraHOBKaxX MCTOMHUK M3Ny4YeHusi
Haxo4WTCA B XpaHUnuiie B BWUAE MOCTOSHHO  9KPaHMpPOBAHHOrO pesepByapa (0ObIMHO 3aMONHEHHOro
BoAoi). Obpas3subl Ans 06ny4yeHUs NOMELLAIOTCA B BOAOHENPOHULIAEMYIO KAMEPY U B HEW ONYCKaIOTCA B BOAY
PSIAOM C UCTOUYHUKOM U3MYYEHUSI.

MpumeyvyaHune — 37oT TUN obnydaTensa knaccuduumpyetcs kak ANS| Category lll, Self-Contained Wet
Source Storage Gamma Irradiators [12].

5.4 KpynHomacwmabHbie samma-ycmaHosku 0nsi obnydeHus — Famma-o6nydeHne uccneayembix
06pa3uUoB BLINOMHAETCA TaKKe Ha KpynHOMacLTabHbIX 00ny4aTenbHbiX YCTAHOBKAX C XPAHUMULLEM CYXOro
TMna, nMbo ¢ BOASIHBIM pe3epByapoM. B aTUx ycTraHOBKax UCTOUHUK U3NydeHUst npeacTasnaeT cobon Habop
cTepkHeit, cogepatLmx *°Co 1 cnocoGHbIX onyckaTbCs B 60MbLUYI0 00nyyaTenbHYIO KaMepy U NOAHUMATLCS
u3 Hee. MNpu BO3BpaTe u3 0BOny4yaTenbHOW KaMepbl UCTOUHUK IKPAHMPYETCS BOAOW (BOAAHOW TuM) UMW
noaxoAsALWMM Marepuanom ¢ 60nbLUKM aTOMHbIM HOMEPOM (CyxO¥ Tun), a Takke o6oummn cnocodamm.

MpumevyaHune —3TU TUNbl obnydatenein knaccuduuupytotca kak ANS| Category IV, Dry Storage
Gamma Irradiators [13].

5.4.1 Pexum HenpepbigHOU pabombi — OBGbIUHbIN METOA 00nyYyeHusi KOHTENWHepOB ¢ o6pasuamu,
Haxo4sLLMXCA HAa KOHBEWepe, 3aknioyalowminca B TOM, YTO AnA nonyyeHuss ©Gonee paBHOMEPHON
NOTNOLLEHHON 03kl KOHBEWEP COoBEpLUAET 0AuH 06OPOT Unu Bonee BOKPYr LIEHTPanbHOro uctoununka. Koraa
obnyyaTenb He UCMOSIb3YETCA, UCTOUHUK U3NYYEHUS U3BMEKAETCA U3 00nyJyarenbHON Kamepsbl.

5.4.2 [NopyuorHbili pexxumM — AnNbTEpPHATUBHLIA NOAXO0A 3aKMOYAEeTCsl B TOM, YTO KOHTEMHEpPbI C
obpasuamu nomeLyaoTcs B 06nyyatenbHyl0 KaMepy B TO BPeMmsi, KOrAa UCTOMHUK U3IyYEeHUs1 9KPaHUPOBAH,
nocrne 4ero UCTOYHUK NepeMeLlaeTcs B pabouee MoOnoxeHue Ha Bpemsi, HeoOxoAUMOE ANSt AOCTUXEHUSA
»>XenaemMmow nornoLeHHOn A03bl.

5.5 OnekmpoHHbIe U PeHM2eH08CKUE (MOPMO3HbIE) yCMAaHOBKU:

5.5.1 OnekmpoHHbie ycmaHoeKu — VICTOYHUKN 3NEKTPOHHOIO u3ny4veHus (C SHepruen sneKTpoHOB
6onee 300 kaB) npeacraBnsoT cobon yckoputenu nubo nNpsiMoro Aercreua (ynpaBnsieMble Pa3HOCTbIO
noteHuuanos), nubo Henpsmoro Aaevicteua (¢ CBY-reHepatopom). [lMons wu3nydyeHuss 3aBUCAT OT
XapakTepucTUK MW  KOHCTpyKuumM yckoputenein. K Takum xapaktepucTukam OTHOCATCS napameTpbl
SNEKTPOHHOIO My4yka, a8 MMEHHO, CNEKTP SHEpPruM INEKTPOHOB, CPEAHWN TOK IJNEKTPOHHOIO Myyka u
pacnpeaeneHue Toka ny4ka no NOBEpPXHOCTU NPOAYKTA.

55.1.1 Yckoputenu, kak npasuno, QOPMUPYIOT Y3KMA MNY4YOK OMEKTPOHOB, KOTOPbLIA 3aTem
pacceuBaeTcsl Takum o6pa3oM, UToObl OXBATUTL BCIO LUMPUHY KOHBEWEPA, HA KOTOPOM HaxoasTcst obpasubl,
noanexawme obnyyeHuio. PaccesHue 9SnMEKTPOHHOTO My4yka MOXET OCYLUECTBNATLCA C  MOMOLLBIO
MarHuMTHOTO ckaHepa (nmyTem ObLICTPOro CKAHMPOBAHMSA NYYKa, T.€. NyTeM ObICTPbIX NOBOPOTOB B TY U APYIYIO
CTOPOHY), a TakKe C NOMOLLbIO MarHUTHbIX 1€POKYCUPYIOLLIMX FIMH3 UNKU paccenBaroLmx onebr.

5.5.2 PenmeeHoseckass (MOpMO3Hasl) ycmaHoeka — PeHTreHOBCKMi (TOPMO3HOW) reHepaTtop
BblpabaTbiBaeT KOPOTKOBOMHOBOE 3MNEKTPOMArHUTHOE W3nydyeHue, KOTopoe noAOOHO ramma-uanyyeHuio
pPagvoaKTUBHBLIX M30TONOB. XOTS BIUSHME 3TUX BMAOB M3My4eHUs HA obnydyaemble marepuansl B 00LEem
OAMHAKOBO, TEM HE MEHee OHM pas3nNMualTCs CBOUMM SHEpPreTUYECKUMMU CreKkTpamu, YrnoBbIMU
pacnpeaeneHusiMM ¥ MOLLHOCTbIO 03bl.

5.5.2.1 OneKkTpoHbl COBEPLUAIOT YCKOPEHHOE [BWXEHUE K MEeTansfMyeckon MULLEHU, UMM
KOHBEpTEepy», cAenaHHoOMy u3 Metanna ¢ GOfibLUMM aTOMHbIM HOMEPOM (00OblMHO M3 BOMb(pamMa umm
TaHTana). CTONKHOBEHWE 9NEKTPOHOB C MULLEHbIO COMNPOBOXAAETCA reHepauuein PpPeHTreHOBCKOro
(TOPMO3HOr0) M3NyYEHUs C LLMPOKUM HENpPepbiBHbIM SHEPreTUHECKUM CMEKTPOM.

5.5.3 TpaHcrnopmupoeka obpa3yos. O6pa3subl 00bIMHO MEepeMeLlalnTc B paauauuoHHOM none ¢
noMoLbIO KOHBEWepa. M3-3a y3Koro yrnoBoro pacnpeaeneHusi U3nydeHusi npumeHeHue KOHBeWepoB Ans
TPaHCNOPTUMPOBKM O0OPa3LOB B MONIE U3NY4YEHUS,, NO CPABHEHUIO CO CTATUYECKUMU CUCTEMaMU OONy4eHus
Unu cucTemamm ¢ nepemeLieHneM o006pasLoB BHYTPU 3arpy3ku, ynyyllaeT paBHOMEPHOCTb 03bl N0 00bLEMY
3arpysku.
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5.5.4 bonee petanbHyl0 MHGOPMaUuO 06 YCTAHOBKAX C 9NEKTPOHHbIM MYYKOM U PEHTFEHOBCKUX
(TOPMO3HBIX) yCTaHOBKaxX U pexumMax ux paboTbl MOXHO nony4ntb M3 fokymeHToB ISO/ASTM Practices
51431, 51608 n 51649.

6 XapaKTepUCTUKU UCTOYHUKOB U3NYYEHUA

6.1 Famma-o6nyyamenu

6.1.1 VICTOYHUK M3NYYEHUA, NPUMEHSEMbI B ramma-yCcTaHOBKax M paccMaTpuBaemblii B AaHHOM
PYKOBOACTBE, COCTOUT OObIMHO W3 repMEeTU3MPOBAHHLIX SMIEMEHTOB, COAEPXAaLLUMX BHYTPU %Co unu 'cs,
npeacrasnsAoLWMx cobow, kak npasuno, Habop CTepXHen M 0bpasylLmMxX NAOCKY UKW UUNUHAPUYECKYIO
peLUEeTKY UMW HECKOTbKO TakUX PeLUeTOoK.

6.1.2 KobanbT-60 nanyyaet )OTOHbI C AUCKPETHLIMW 3HAYEHUAMUW 3HEPrUM NpUONU3UTENLHO 1,17 1
1,33 MaB npumepHO OAMHAKOBOW WMHTEHCUMBHOCTU. Lle3ann-137 nanydaetr pOTOHbI C 3Heprued npUMepHo
0,662 MaB [14].

6.1.3 TMepuos nonypacnaga °Co u '“'Cs perynsipHO nepecMaTpuBaeTcsi W pesynbTarbl
oBHoBnAOTCA. B nocnegHux nyénukaumax npuBogatca sHadeHus 1925,20 + 0,25 cytok ana 80co u 11018,3
+9,5 cyTok ansi ">'Cs [15].

6.1.4 [Ina raMma-ucCTOMHMKOB €AUHCTBEHHOW WM3BECTHOW NPUYMHON U3MEHEHWS YPOBHA paguauuu
SIBNSAETCH YMEHbLUEHWE aKTUBHOCTHU, BbI3BAHHOE PAAMOAKTUBHbLIM pacnagom. 3TO YMEHbLUEHUE aKTUBHOCTU
UCTOYHMKA, KOTOPAas BbIHY>XAAeT yBeNnMuMBaTh BpemMsi 0O6nydyeHus Ans nonyyeHus OQHOW U TOM e A03bl,
MOXET ObITb BbIMMCNEHO WMAM MONYYEHO C MNOMOWbLID Tabnuy, KOTOPbIMM CHabxaeT noTpeburtens
npoussoanTenb obnyyatens (cMm. PykoBoacteo ISO/ASTM 51204).

M punmMmedyaHune — Ha BblvMcneHus BpeMeHn pacnaga MOryt HanoOXWTbCA MNOrpellHOCTU, Bbl3BaHHbIE
NMPUCYTCTBUEM pafUakTMBHbIX NPUMEcei B MWCTOMHWMKe paguaumu (Hanpumep, Hebornblloe KONMUYECTBO ¥Cs Kak
npumecu B 137Cs).

6.2 3s1eKMpPOHHbIL yCcKopumesnb (PeXUuMbl 2eHepauyuu 3J/1eKIMPOHOE U PEeHM2eHO8CKO20
(mopmMO3HOR20) usny4yeHus):

6.2.1 [nA 9neKTPOHHOro YCKOPUTENS OCHOBHbIMU XapaKTEepPUCTMKAMM IMNEKTPOHHOro ny4ka
ABMAOTCSH SHEPreTUYECKMIi CNEKTP 3NMEKTPOHOB, TOK My4ka U, B 3aBUCUMOCTM OT KOHCTPYKLUM, MITHOBEHHbIN
(MMNYNbCHLIA) TOK C yKasaHWEM ANUTENbHOCTM MMMNYMbCa M 4acToTbl cnegosaHua (cMm. PykoBoacTtsa
ISO/ASTM 51431, 51649 n 51818).

6.21.1 B yckoputensix npAMOro AenCTBMS UCNOMb3YETCA BbICOKOBOMbTHLIE rEHepaTopbl
MOCTOAHHOIO TOka (dC) MMM MMMYNbCHOrO HAMPSHKEHUs; MPU 3TOM 3NEKTPOHbI OOBLIMHO YCKOPSAITCA A0
3HEeprui, He npesocxoaswmux 5 MaB.

6.2.1.2 B yckopuTensix HenpsaAMoro AenMCTBUA UCMONb3YIOTCA BbICOKOYACTOTHLIE 3MEKTPOMAarHUTHbIE
BOSHbI UM UCTOYHUKM NepemMeHHoro Toka (ac) CBY munm YBY agnana3oHa Ana NONy4YeHUA 3neKTPOHOB C
3Hepruen, kak npasuno, ot 3 MaB go 15 MsB.

6.2.2 B peHTreHOBCKMUX (TOPMO3HbIX) YCTAHOBKAX, KPOME XapakTepUCTUK, NepevucneHHbix B 6.2.1,
Ba)KHOW XapaKTEPUCTMKOW SABMSETCA KOHCTPYKUMS MULLEHM, CAYXALeW ANS reHepauuu PeHTreHOBCKOro
n3ny4yeHuss. XoTa PEeHTreHOBCKOE (TOPMO3HOE) W3NYYEHUE MOXOXKE HA ramma-u3ny4yeHue paguoHyknuaos
°co unm ¥'Cs, 6naronaps 4eMy BO3AENCTBUE STUX U3NYYEHUI HA MaTEpUansbl B OBLLMX YePTaxX OAUHAKOBO,
3TU BWAbI U3MYYEHWI OTNMYAIOTCH CBOMMMW SHEPreTUYECKUMK CMEeKTpamu, YrroBbiM pacnpeaeneHueMm u
MOLLHOCTbIO NOFSIOWEHHONW A03bl. HenpepbiBHbIA SHEpPreTUYeCKUin CNeKTP PEHTFEeHOBCKOro (TOPMO3HOIO)
U3Ny4EeHMsA NPOCTMPAETCA BMNOTb A0 MAKCUMAanbHOro 3Ha4YeHUsi SHEPrun aNeKTpPoHoB, BoMmGapaupylowmx
PEHTFEHOBCKY0 MULEHb (cMm. Pykoeoacteo ISO/ASTM 51608). B psigpe cnyyaeB Ans noaa.rneHusi
HW3KOSHEpreTuyeckon obnacTu cnekTpa M3ny4eHuss (C Tem, YToObl  YNy4ylUTb PaBHOMEPHOCTb [03bl)
ucnosb3yetca punbTpauus cnekTpa.

MpuMedvaHUe — B HeKOTOpbIX CTpaHax 3aKoHOAATENIbHO MOXET OrpaHW4MBaTbCs MakcuMarbHas
3HEpPrus 3rIEeKTPOHOB UMW PEHTTEHOBCKOro (TOPMO3HOM0) U3MyYeHUs, NPUMEHAEMbIX AN o6ny4YeHUs noTpebutenbckux
MULLEBLIX MPOAYKTOB.

7 Oo3nmeTpuyeckue CUCTEMbI

7.1 Jo3uMeTpUYEecKMe CUCTEMbl WUCMOMb3YIOTCA ANs ONPeAeneHus NOrfoLeHHON A03bl, 00bIMHO
OTHOCUTENbHO NOrMOLLEHHOW A03bl B Boge. OHU COCTOAT U3 AO3MMETPOB, U3MEPUTENbHLIX NPUGOPOB U
CBSI3@HHbIX C HUMU pePEPEHCHBIX STANOHOB, a TaKkKe AOKYMEHTaLWUW No NPUMEHEHWIO CUCTEMBI.

7.2 JosvmeTtpbl MOryT ObiTb pasfeneHbl Ha 4YeTblpe OCHOBHBIX Knacca B COOTBETCTBUM C KX
OTHOCUTEMbHBIMU  KAYECTBEHHbIMWU MOKasaTensiMu u obnacTaAMM MNPUMEHEHWUSA: MEPBUYHLIA  3TANOH,
pedepeHCHbI 3TanoH, 3TanoH-NepeHocHnk n pabouune gosmmeTpbl. B ISO/ASTM Guide 51261coaepxuTca
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uHdopmauua, kacawowgascs BbiOopa AO03UMETPUYECKUMX CUCTEM ANA  PasnUuHbIX NpUMEHeHun. B
60OnbLUMHCTBE UCCIEA0BaHMII MCNONbL3YIOTCA paboune A03UMETPb U AO3MMETPbI TUNA STASOH-NEPEHOCYUK.

7.21 [o3umempbi muna rnepeudHo20 3masioHa — [O3MMEeTpbl TUNa NEpPBUYHOrO 3TasnoHa
YTBEPXAAIOTCA M NOAAEPXKUBAIOTCSI HALMOHANbHbIMKU nabopaTtopusiMu  3TANOHOB C LENblO KanubpoBku
paanauuoHHOrO OKpyXeHusi (monen) u Ana kanubpoBku A03MMETPOB Apyrux Tunos. Haubonee wvacto
NPUMEHSAIOTCA NEPBUYHBIE 3TANOHbI B BUAE MOHU3ALIMOHHBIX KAMEP U KanopUMETPOB.

7.2.2 fosumempbl muna peghepeHcHbill amanoH — [103uMeTpbl TUNa pediepeHCHbIN 3TanoH
NPUMEHSAIOTCA AN KaNMOPOBKM PaaNaLMOHHOTO OKPYXKEHUS U paboumx 403MMETPOB. MNpumepsl 403UMETPOB
TMNa pedepeHCHbIn 3TanoH BMECTe C UX AUanasoHOM U3MepsieMbiX A03 npuBeaeHbl B PykoBoacTee
ISO/ASTM 51261.

7.2.3 [o3umempbi muna 3mManoH-NepeHocyYuKk — [Oo3uMeTpbl Tuna 3TanoH-NepPeHOCHnK
nNpeacTaBnAlT cobol cneuynanbHO OTOOpaHHbLIE A03MMETPLI ANsl NepeHoca UHGopMaUMn O NOTFMOLEHHON
[03€e U3 aKKpeaAUTOBAHHON UMM HALMOHanbHOI nabopaTopun STaNOHOB Ha KOHKPETHYIO paboyyio yCTaHOBKY
ana  obnyyeHus C Uenblio NOATBEPXKAEHUS, YTO 9ITa YCTAHOBKA YAOBMETBOpseT TpebosaHuio
npocnexuBaemocTu. Mpu UCNONb30BaHMKM TAKUX J03UMETPOB AOJDKHbI TLLATENbLHO COONIOAATLCA YCNOBUSA,
yCTaHOBMEHHbIe Bbinyckatowei nabopartopueii. [o3umeTpbl Tuna pedepeHCHbIN 3TanoH MOryT ObiTb
oTto6paHbl NMBGO U3 pedepeHCHbIX 3TanoHoB, NMMBo U3 pabounx A403MMETPOB, PYKOBOACTBYSACH KPUTEPUSAMM,
npuseaeHHbiMn B PykoBoacTtee ISO/ASTM 51261.

7.2.4 Paboyue 0o3umempbi — Paboune A03MMETPbl MOTYT UCMOMb30BATLCA ANS KOHTPONA
npouecca obny4yeHuss U KapTMpoBaHusi 03 06nyyeHusi. [ins Toro YTobbl U3MEpPEHUs ObiM HaaeXHbIMU U
TOYHbIMM HEOOX0AMMO MCNOMNbL30BaTb Haznexailue AO03UMETPUYECKUE METOAWKW, BKMIOYas Kanubposky.
MpumMepbl pabounx [O03UMETPOB BMECTE C YyKazaHWEM WX [AManasOHOB U3MEPSEMbIX A03 MPUBEAEHbI B
Tabnuue 1 u B pykoBoacTee ISO/ASTM 51261.

Tab6nunya 1-MNpumepsbl pabounx fosumeTpoB (cM. Pykosogctso ISO/ASTM 51261)

HaunmeHoBaHWe paboyero BellecTBa HawmeHoBaHve [uanasoH CcbINoyHbI
AO3NMeETPa Unu ero Tuna U3MepUTeribHOro npwﬁopa Mamepﬂemoﬁ AOKYMEHT
MOrMoLeHHON A03bl
(p)
AnaHuH OrP cnekTpomeTp 1-10° ISO/ASTM
51607
MonumeTunMeTakpunat Y®/onTudeckuit cnektpodotometp | 10°—10° ISO/ASTM
51276
TpuaLeTaT Lennonossl CnekTpodoTomeTp 5x10° - 3x10° ISO/ASTM
51650
TepmontoMuHecUeHTHbIN (T14) TepMOntOMUHECLIEHTHBI 1-10° ISO/ASTM
cYMThHIBaTEND 51956
MneHka 13 pnoopuaa nuTus OnroopumeTp 50 — 3x10° ASTM
E 2304
PaguoxpomHble nneHky, pactBopbl | ONTUYECKMii creKTpodoTOMETP 1-10° ISO/ASTM
N OMNTUYECKMEe BOMTHOBOALI 51275
ISO/ASTM
51540
ISO/ASTM
51310
PacTBop cynbdata Lepust MoTeHumMomeTp unm Yo- 5x10° - 5x10° ISO/ASTM
CNEKTPOOTOMETP 51205
PacTtBop ®Ppuke Y®-cnekrpodoToMeTp 20 - 4x10° ASTM
E 1026
PacTBop aTaHona B xnopbeH3one | CReKTPodOTOMETP, LIBETOBOE 10" - 2x10° ISO/ASTM
TUTpoBaHue, BY-npoBogmMocTb 51538
Ha ocHoBe MOTI-TpaHaucTopa OreKTPOHHBbIA cUMTLIBaTEND 1-2x10° (16)

7.3 Mpu BbiGOpe paboueii AO3MMETPUYECKON CUCTEMBI, COOTBETCTBYIOLLEN NpPEeAnpUHUMAEMON
uccrneaoBaTenbeKkoi paboTe, HeE0Bx04MMO obpaluath BHUMaHUE Ha XapakTepUCTUKM UCTOMHUKA U3NYYeHUs
M 3KCMEepUMEHTAanbHOW YCTAHOBKM, KOTOpble MOryT MOBMNUATb Ha MokasaHWA A[o3uMeTpa (Hanpumep,
AuanasoH MU3MepsieMbIX 3Ha4YeHW MOrMOLEHHON A[03bl, TUM MUCTOYHMKA W3NYYEeHWs,, MOLLUHOCTb AO03bl,
3HEpruio NEKTPOHOB UMM (POTOHOB, @ TaKKe MNapamMeTpbl OKPYXXalOLWEe cpeabl, Takue Kak Temnepartypa,
BNa)KHOCTb U OCBELLEHHOCTb), 8 TaKKE COOTBETCTBYIOLLME 3HAYEHWUS HEeonpedeneHHOCTH OTMEYEHHbIX
8
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napameTpoB. bonee agetanbHO KpuTepuu BbiGOpa nepeuvncneHsl B pykoBogctee ISO/ASTM 51261. Mpu
UCMONb30BAHMKU 3NIEKTPOHHOTO YCKOPWUTENSA, BbIOMpas AO03MMETP, BaXHO TaKXKe Y4YMTbIBATb BIUSHUE
MOLUHOCTM MOrfOWEeHHON [03bl (CpegHen W NUKOBOW MOLUHOCTEW AnA UMNYNbCHbIX YCKOPUTENeEN),
UMNYNbCHOWM MOLLUHOCTU M ANUTENbBHOCTU MMMYNbCa (NMpu HEOOXOAMMOCTH).

731 Tpu wncnonb3oBaHuKM, OOCNY>XMBaAHWM,  XPaHEHUWU,  BbINONHEHWM  0COObLIX  Mep
npeaoCTOPOXKHOCTU, KanubOpoBKE M T. M. ANA  KOHKPETHbIX pabovmx A03MMETPUYECKUX CUCTEM, AOJDKHbI
cobnoaaTbCa YCroBUsi, U3NOXeHHble B cTaHaaptax ASTM umu ISO/ASTM, a Takke B pPeKOMeHAaumsax
U3roTOBUTENS.

7.4 Tpexae 4yem NpucTynuTb kK pabote HEOOXOoAMMO MPOM3BECTU KanMOPOBKY AO3UMETPUYECKON
cuctemMbl. KanmbpoBouHasi kpuBas, MPUMOXEHHAs K A03MMETPY, NOMYYEHHOMY OT MNOCTaBLUMKa, JOJKHA
paccmaTtpuBaThCA NuLb Kak obwas (npegsaputenbHas) MHOpMaLMsa U He JOIDKHA UCMONb3oBaTbes 6es
HEe3aBMCUMOW MPOBEPKM €e NPUMEHUMOCTU. KanubpoBka BCEN 3aKyNneHHOW napTuuM AO3MMETPOB AOSDKHA
NPOBOAUTLCA HA MOCTOAHHON OCHOBE YEPE3 ONpeaeneHHbIe NPOMEXYTKN BPEMEHU. Tako KOHTPOMNb MOXET
paccmaTpuBaTbCa kak hopma NPOBEPKN KarimbpPOBOYHbIX AAHHbIX.

7.4.1 TloBepka MOXeT BbINOMHATLCA MyTem oOnyyeHus Habopa AO3MMETPOB MpPU TPeX pasHbIX
3HayeHusAx Ao3bl (B npegenax guanasoHa kanubpoBku), C WUCNONb3OBAHMEM TOMO Xe  Aepxarens
J03UMeTpa, YTO M B cniyyae obnyyeHus npu KanubpoBke, U NpW pasMeLleHun Jo3umMeTpa B pethepeHCHOM
MONOXEHUN C W3BECTHbIM 3HAYEHWEM MOLUHOCTM [03bl. OTU 3HAYEHUs] A03bl CPABHUBAIOTCA 3aTem CO
3HaYEeHWAMMW, BbIYUCNEHHBIMW HA OCHOBE MOKa3aHWN OOMNYYEHHbIX OO3MMETPOB M YKA3aHHOM ANA HUX
dyHKUMKM OTKnuka. CoBnajgeHue pe3ynbTaToB B TPeX TOYKax B Mpedernax HeonpeaeneHHOCTU CUCTEMbI
CNYXUT NOATBEPXAEHUEM NPaBUMbHOCTU (DYHKLMK OTKIMKA.

7.4.2 UNamepumernbHble npubopsl — W3ameputenbHbii Npubop ABNAETCA HEOTHLEMIEMOW 4acTblo
[O3MMETPUYECKON CUCTEMbI, BCMEACTBUME 4Yero kanubpoBka AO3UMETPUYECKON CUCTEeMbl AOSpkHA ObiTb
yBA3aHa C KOHKPETHbIM npubopoM. Kanubposka cuctembl C OAHUM NPUOOPOM HeaelcTBuTENbHA AnNs
apyroro npubopa. BnuaHue mobbiX U3MEHEHUI B USMEPUTENBHOM NPMOOPE UNKu ero pemMoHTa A0IMKHO ObITb
Hagnexawum obpasom oueHeHo. [Mpu KanuTanbHOM pemoHTE MOXeT noTpebGoBaTbcs NMUBGO KOHTPONb
kanubpoBku (Hanpumep, npoueaypa nosepku), NMMbo nonHas nepekanubpoBka AO3UMETPUYECKON CUCTEMBI.
Mepea wucnonb3oBaHuem npubop AOmMKeH kanubposaTbCA TakuMm oOpasom, uTobbl obecneuyuntb
NPOCNEXNBAEMOCTb 40 HALWMOHAMBHOTO WNKM MEXAYHapOAHOro 3tanoHa. PykoBoacTBO no kanubposke
cnekTpodoTOMETpPa, NPUMEHAEMOT0 B pasnu4HbIX Buaax AosumeTpuu, npusoautcs B ASTM E 925.

7.4.3 [pouedypa kanubposku — MNpoueaypa kanubpoBKM B OCHOBHOM 3aKmnio4aeTcs B 00nyyeHun
[03UMeTpOB HabOpOM MW3BECTHbIX [03, OXBaTblBAlOWMUM HEOOXOAMMbIA AMANA3oH A03, CYMTbLIBAHWUU
nokasaHum OOMNy4eHHbIX [AO3MMETPOB C MOMOLLLIO KanubpoBaHHOrO W3MEPUTENLHOTO npubopa u
NOCTPOEHUM hYHKUMM OTKNMKa (KanubpoBouHoi kpuBoi). MoapobHocTn cm. B pykoBoacTtBe ISO/ASTM
51261.

7.4.3.1 Kanubpoeo4yHoe obnydyeHue O0o3umempos — [o3umeTpbl 00ny4aioT B AuanasoHe [os3s
HECKONbKO OOomnbLUeM, YeM AuanasoH usMepsiembix A03. HenuHenHbli xapakrtep GonbluMHCTBA (DYHKUUI
OTKMMKa O3Ha4yaeT HenpuemMmnemocTb SKcTpanonauui. [Ana auvana3oHa 403, MEHbLUEro OAHOW Aekaabl,
UCMOMb3YIT Kak MWHUMYM 4YeTblpe 3HadyeHus [03bl, 00pasylowmx apudIMETUHECKYID NPOrpeccuio
(Hanpumep, 1, 3, 5 n 7 kIp). Ans avanasoHa no3, GonbLIEro OAHOW Aekaabl, UCMONbL3YIOT He MeHee 5
3HayeHuit JO3bl Ha Aekagy, Tak, YTobbl OHM 06pa30BLIBANU reOMeTPUYECKYIO nporpeccuio (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 Aekaa). OAna Kaxaoro 3Ha4YeHUs A03bl
MCNOMb3yIOT Habop AO3UMETPOB, BKMOYaoLWmX B B cebs 0T 3 10 5 403MMETPOB.

7.4.3.2 BrewHue ycnosust — Y GOMbLUMHCTBA AO3MMETPOB OTKIUK Ha paanauuoHHOe BO3aenCcTBUe
3aBMCUT OT BHELUHMX YCMOBMWI, TaKMX Kak Temneparypa npu obnyyeHun n nocne obrny4yeHus, BRAXHOCTb U
MOLLHOCTb A03bl. [TOCKOMBEKY KanMbpoBOYHOE COOTHOLLEHWE, NPUMEHSeMOE AN AaHHON 403MMETPUYEcKom
CUCTEMbI, CNpaBeanMBO TOMbKO B YCMOBUSIX, KOTOPbIE UMENU MECTO BO BPEMS NPOBEAEHUA KanubpoBku,
YyCroBUsi  KanubpoBKM [OMKHbl ObiTb MakcMmanbHO OnM3KM K YCIOBUSIM, B KOTOPBIX BbINOMHAKTCA
MOBCEAHEBHbIE W3MEPEHUA [03, YTO obecneymMBaeT MUHMUMM3ALMIO MNOTPELUHOCTH, BbI3BAHHOW STUMK
adbdpektamu. Takum oBpasom, kanmbpoBoYHOe OGNyYyeHUe MOXHO MPOBOAUTbL OAHUM M3 ABYX CrocoboB:
obnyyasi 403MMEeTpbl C NOMOLbIO oBryyatens, KOTOPbI CO3JaeT NOMMOLUEHHY 403y (MNU MOLLHOCTb
MOrMOLLEHHON J03bl), BENMYUHA KOTOPON oBnagaeT CBOWCTBOM MPOCMEXUBAEMOCTU A0 HALUMOHANbHbIX UMK
MEXYHApPOAHO NPU3HAHHbLIX STAnOHOB, WM e C MOMOLLUbLI TOro obny4yartensi, Ha KOTOPOM MPOBOASATCS
TEKYLLME Hay4YHbIE SKCNEPUMEHTBI.

M pumMmedyaHne - XoTa B AaHHOM pYKOBOACTBE He paccMaTpuBatoTCA AeTanbHO KOMUYECTBEHHbIE
XapaKTepuUCTUKK, OTHOCALLMECH K BHELUHUM YCMOBMAM, TakuM Kak TemnepaTypa U BRnaxHOCTb obnyvaeMbiX MULLEBbLIX
UMW CENbCKOXO3ANCTBEHHBLIX npoaykToB, TeéM He MeHee YKasaHHble KONMUYeCTBEeHHbIe XapaKTepUCTUKu cnepyet
npuBoAUTL B OT4eTe O paboTe, MOCKONbKY OHW MOrYT BRUSTH Ha OTKIUK Ao3WMeTpa (cM. Pykosoacteo ISO/ASTM
51261).
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7.4.3.3 ObnyyeHue s Bo3umempudeckoll nabopamopuu, akkpedumosaHHoOl Ha npaso npoesedeHus
Kanubpoeku — B pgaHHOM cnydae WCNOMb3yT o0nyyeHue paboumx [JO3MMETPOB B pedepeHCHOM
paauauuoHHOM none KanubpoBo4vHON nabopaTtopuu. XoTs TOMHOE BOCMPOM3BEAEHUE pearbHbIX YCIOBWI
uccrieioBaHus B kanubpoBoyHOl nabopaTopun, BooOLE roBOpsl, HEBO3MOXHO, HEODXOAUMO BCE e
nelTatbCa 06nyy4artb AO3MMETPbI, UCMOMb3YA MOLLUHOCTb A03bl U TEMNEpaTypHbie YCNOBUA MaKCMMarbHO
6nM3KMe K TEM 3HAYEHUsIM, KoTopble ByayT UMETb MEeCTO BO BpeMs 0ObIUHbIX TEKYLLIMX 9KCMEPUMEHTOB.

7.4.3.4 ObnyyeHue 8 asmMOHOMHOM 0bny4yamene — B aTom cnyyae paboyne go3MMeTpbl 06nyyator B
onpeaeneHHoM pedepeHCHOM MOSIOXEHUN B pPaauaUMOHHOM MOfe, rAe TOYHO W3BECTHO 3HayeHue
MOLLUHOCTU [03bl (NpeanoyTMTenbHO, YToObl STO MNOMOXEHME COBNagano C MOMOXEHMEM MCCIieAyeMbIX
obpasuoB BO Bpemsi UX OOMyvyeHUss B TEKYLUMX IKCnepumeHtax). MoWHOCTb A03bl B pedepeHCHOM
NOMOXEHUW OnpeaensloT, WUCMOoMb3yss OO3UMETPUYECKUE  STANOHbI-NEePEHOCYUKM  aKKpeaUTOBAHHOW
KanubpoBOYHON [A03uMeTpudeckoin naboparopun. ITO 3HA4YEHWE MOLLHOCTU [03bl AENCTBUTENbLHO Anis
(DUKCUPOBAHHON reoMeTpuu OONyYeHWs, AnA OAHOIO OMpeAerneHHOro Jep)aTtens Jo3uMeTpa WU
(PUKCUPOBAHHOTO NOMOXEHWA €ro B paguauuoHHoM none. Ecnu pabouunii 4O3MMETP M AO3UMETPUYECKMIA
3TarNoH-NEPEHOCYMK UMEIOT CYLLECTBEHHO Pas3nnyHyo dOpMy 1 pasmepbl, KOHCTPYKUUS AepXaTens AomkHa
GbiTb XOpOLWO npopaboTaHa; HanpuMep, XapakTepucTukn ocnabneHus B oBoux cny4yasx AOSDKHbI ObIThb
cxoxu. Onsi Toro ytobbl obecneuntb onpedenieHHble A03bl 06nyYyeHus pabovynmx AO3MMETPOB, MOXHO
BbIBMpaTb pasnuyHble 3Ha4eHns BpemeHu obnydenus (cm. Pykosoacteo ISO/ASTM 52116).

MpumeyvyaHune — CepTndnumMpoBaHHas MOLLHOCTb A03bl JOMKHA OblTb U3MEpPEHa HaLMOHarnbHOW umu
aKKpeAWTOBaHHOW nabopaTopuen.

7.4.3.5 Obny4eHue Ha MNPOMbILUIIEHHOU ycmaHoeKke — HeKoTopble NPOMBILWMEHHbIE YCTAHOBKM
MOXHO MOMbITATbCA MCMONb30BaTh B NnaHe pacluMpeHus cepbl X NPUMEHEHUsi, ¢ TEM YTODObI YacTb UX
Giogxeta paboyero BpemMeHM ucCnoMb3oBanacb ANA paguauuoHHbIX ucCcnegoBaHui. B atom cnyuae
KannbpoBo4yHoe 0O6nydYeHne paboumx AO3UMETPOB B MPOMbILLNEHHOM obnyyarene € MCMNONb30BaHUEM
pedepeHCHOro  Ao3umeTpa unM  AO3UMETPUYECKOro  9TarnoHa-nMepeHocynka MO3BOMUT  MOSYYUTb
KannOpoBOYHYIO KPUBYIO WM (PYHKUMIO OTKMMKA, AENCTBUTENbHYIO ANS  pearnbHbiX NPOM3BOACTBEHHbIX
YCINOBUI OBNy4YeHUs, COXPaHAIOLLMXCA BO Bpems kanubposku. B 9TOM meToae yyuTbiBaeTcs komMbuHaums
OKpY>XaloLWMX YCroOBWUIA, NpUYEeM B TakoW CTEMEeHW, 4YTO MnokasaHua pedepeHCHOro Ao3uMmeTpa UM
[03UMeTpa-nepeHOCcHnKa MOryT ObiTb CKOPPEKTUPOBAHBLI B COOTBETCTBUM C PA3HULIEN OKPY>KAIOLLMX YCIIOBUM
B kanubpoBoYHoi nabopaTopun 1 B NpoMbILLIeHHOM obnyyaTene (cMm. Pykosoacteo ISO/ASTM 51261).

7.4.3.6 Mony4yeHue ¢pyHKyuu omknuka — 13 aHHbIX (3KCNepUMEeHTanbHbIX) kKanubpoBku NOny4vatot
GYHKUMIO, KOTOPaa NO3BONSET ONpelensATb 03y NO noka3aHuam aosumMerpa (cMm. Pykosoacrtea ISO/ASTM
52261 un 51707). XoTA 9Ty (MYHKUMIO MOXHO MOSYYMTb, UCMONb3YA MOCTPOEHHLIM BPYYHYIO rpadmk
3aBMCMMOCTM MNOKasaHWi Ao3uMMeTpa OT [03bl, HA npakTtuke OO6bIMHO KCNOMb3yeTcs npoueaypa
MaTeMaTU4eCKONn MOArOHKM (PEerpecCUOHHbIN aHanu3), No3BONAWAA NONYYUTbL aHANMTUYECKYID CBA3b
Mexay nokasaHuaMu AaosumeTrpa U Joson. CTporo rosops, A03a A0SMKHA paccMaTpuBaTbCA  Kak
HesaBucuman nepemeHHasa (x). OfHaKo 3TO MOXET MPUBECTM K YPaBHEHWUIO, KOTOPOE TPYAHO PpewwuTb
OTHOCUTENbLHO A03bl, KOTOpPasi SIBNSIETCA UCKOMOI BenuuuHon. Ha npaktuke 6onee ynobHO cuutatbh, 4TO
0032 ABNAETCA 3aBUCMMON NEepeMeHHON (nepemMeHHon y). NMpu ycnosumn, 4To AnanasoH 03 He NnpeBblluaeT
OOHON Aekaabl, 3Ta Npoueaypa He NpUBEAET K 3aMETHON NorpeLHocTn (cM. Pykosoacteo ISO/ASTM 51707
n NPL Report CIRM 29).

MpumevyaHnuna

1 KomMepueckun AocTynHoe nporpaMMHoe obecrieyeHue Mo3BOMAET NOMNYYUTb pelleHus nyTem obpalyeHus
NONMUHOMUANbHbLIX Bblpa>KeHMl71, YTO MNPUBOAUT MNpPAMbIM NyTEM K HYXXHOMY pe3ynbTaTy C MNOMOLLbLIO HENUHEeXHOW
perpeccun. MaTemaTudeckne YHKLMUM, KOTOpble OTpaXaloT oOXujaemoe noBefeHWe [A03UMeTpa, MoryT 6biTb
MHBEPTUPOBaHbLI TaKke U aHanuTuyecku (cM. Mpunoxenue A).

2 BooGu.|e ropopa, HeBO3MOXHO peKoMeHAoBaTb onpeneneHHuﬁ TUN MaTeMaTU4eCcKoro BblipaXXeHuA AnA
npeacraBneHus HENUHEWHOW CBA3N Mexay nokasaHuAMU JO3UMETpa U AO30171. Bo MHorux crniydasx nosintHoMuarnbHas
yHKUMA (HanpuMmep, nokasaHus dosumempa = a + b-dosa + c(003a)’ +...) aneKBaTHO onuchiBaeT UCKOMYIO CBA3b. [pu
3TOM HeoﬁXO,EWIMO ncrnonb3oBaThb NMokasaHUA UHAMBUAYalbHbIX JO3UMETPOB, T.€. HeyCpeHEeHHble MoKa3aHuA Ha60pa
[,03UMeTpoB, 06ryHdeHHbIX OAHON 1 TOi e A030i. JTO NO3BONSAET OLEHUTL Pa3bpoc NoKasaHuii pasnuYHbIX JO3UMETPOB
M yBUAeTb «Bbinagawwue» Toukn. [lpu BblbOope nonMHOMWaNbHOW OYHKUUW FnaBHBIM MOMEHTOM SIBRSieTcs
UCNonb3oBaHWe NONMUMHOMA HauMeHbLUEN CTeneHu, cnocobHoro ajjeKkBaTHO NpeAcTaBNATb COBOKYNMHOCTb AaHHbIX. O,EWIH
U3 Haunyywmx MeToAoB onpeaeneHuAa nopsaka nNonMHOMa OCHOBaH Ha aHanuse pacnpejeneHusa ocCTaTkoB
OTHOCUTENBLHO A03bl AN BO3pacTalolWMx 3HadYeHuid cteneHn nonuHoMma (cM. CIRM 29). CnepyeT Bhuibupatbh
MWHUMaJIBHYIO CTeNEHb NOSIMHOMA, NPU KOTOPOI OTCYTCTBYET cUCTeMaTU4eCKUi TpeHs,.

3 OcTtatok (unu owmbka) npeacTapnaeT cobol HeobBACHEHHYIO (MW OCTaTOYHYI0) Bapyauuio nocne nogbopa
perpeccuoHHoil Mofenu. 3TO pasHOCTb (UnuM neBblil BbIGpoc) Mexay HabniopaeMblM 3HAYEHUEM MEpPeMeHHOW M
3HaYeHUeM, JaBaeMblM pErpeccUoHHoi mopaenbto. « OTHOCUTENbHBIA OCTATOK» - 3TO OCTATOK, AeNeHHbIn nubo Ha
Ha6mo,qaeM0e 3HaveHue, nuéo Ha pacHeTHoe. I'lpw MaTeMaTu4ecKoi NOAroHKe WUCNOoNnb3ylwT HEe OTHOCUTENbHbIE
ocTaTku, a camu octatkn. CyMMa OCTaTKOB (BKNIoMas KBagpaT CyMMbl OCTaTKOB) SIBMSIeTCS BEMWYMHONA, nopnexallen
MUHUMU3aUMK Npu nopbope kanubposodHol Kpusol. Ha rpaduke ocTaTkoB MoXeT HabnoaaTbCcs ynopsifoveHHoe
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MOHOTOHHO€ U3MEeHEeHUe pe3ynbTaToB OT MOJIOXKUTENbHLIX K OTPpUUaTeNbHbLIM UNn HaOﬁopOT. B atom cnyyae cnegyet
yBENW4MTL MOPSAOK MonmHoma. Beibop nopsigka nonvHOMa cnepyeT OCTAHOBUTbL Ha TOM 3HAYeHWW, NpU KOTOPOM
OTCYTCTBYET cucTemaTu4ecKkui TpeHA.

4 Pacrnonarasi KOMMep4ecku AOCTYMHLIM MporpaMmMHbIM obecneveHneM, npexae 4YeM obpaTuTbCA K
noNIMHOMUanbHOMY YpaBHEHUIO CrefyeT pacCMOTpeTb BapUaHT WUCNONB3OBaHUA HENONMUMHOMUaNbHBIX beHKLlMVI.
O)KV[,U,aeMaH (pVISI/IKO—XVIMVNeCKaH CBA3b HBneHMVI, BeCbMa BEpPOATHO, ABNAeTCA HenonuHoMuanosHoW. Ecnu nokasaHusa
fo3numeTpa MOAYMHSAIOTCA WU3BECTHOMY MaTeMaTU4ecKOMY COOTHOLUEHUID WNU (PU3UYECKOMY 3aKOHY, Hanpumep,
norapngpMuyeckoMy, To cnegyeT UCMoNb3oBaTh UMEHHO 3TY (PYHKLUIO UMK 3aKOH.

7.43.7 VccrnepoBaTenio  peKOMEHAYETCA  NOAAEPXKMBATb  KOHTakT € HaUMOHAanNbHOW
METponornyeckon nabopatopuen WM G aKKPEAUTOBAHHOM HA nNpaBo  kanubpoBOYHbIX paboT
[03MMETPUYECKOn nabopaTopuen Ans NPaBUNbHON OPUEHTUPOBKM.

8 OueHKa 3KCnyaTauMoOHHbIX XapaKTepuUCTUK

8.1 MokasblBalOT M JOKYMEHTUPYIOT, YTO IKCNEPUMEHTANbLHAA NPOUEAYpPa AAeT BOCNPOM3BOAUMOE
pacnpegenexve [o03bl B AaHHOM oOpasue. JloOKymeHTauus [O0/kHA BKNo4aTb B cebBa  onucavwe
M3MEPUTENBLHOI annapartypsl 1 060pyL0BaHUs, HEOGX0AMMOrO AN TOYHOrO NMOBTOPEHNS IKCNEPUMEHTA.

8.2 TecmupoeaHue obopydogaHus u kanubpoeka:

8.2.1 lMpoussodcmeerHHoe obopydosaHue — MornowieHHasn ao3a B o6pasue 3aBUCUT OT NapaMmeTpoB
3KCrnepuMeHTa.

8.2.1.1 TecTupytoT HeoOxoauMoe 060pya0BaHUE M U3MEPUTENBHYIO annapaTypy.

8.2.1.2 [ina oGecneyeHuss rapaHTUin TOro, 4T0 Heobxoaumoe 06OpyaOBaHME U U3MepUTENbHAas
annapaTypa, KOTOpble y4acTBYIOT B CO3[4aHMM A03bl 00Ny4eHUs, NPOXOAAaT NEepPUoaUYEcKylo kanubpoBsky,
BbIMOMHSAT JOKYMEHTUPOBAHHYIO  nporpaMmmy kanubposku. lMpumepamu Takux nporpaMMm  SIBRSAOTCA
nporpamMma kanubpoBku TariMepa u nporpamma NPoBEpPKU BpaLLeHUs NOBOPOTHOIO cTona.

8.2.2 WUsmepumernbHbie npubopbl —TOYHOCTb oONpeaeneHna NornoweHHON A[03bl 3aBUCUT OT
npaBunbHOW paboTbl U KanuOPOBKM aHANUTUYECKOTO 00OpYAOBaHUA  NPU  CUUTLIBAHUM NOKA3aHWUM
[03UMETPOB.

8.2.2.1 [lepuoguyeckn npoBepsiloT pPaboOTOCNOCOOHOCTL obopyaoBanuss, ¢ Tem 4TOObI
rapaHTMpoBatb (OYHKLMOHUPOBAHME B COOTBETCTBUM C IKCMNyaTaLMUOHHON AOKymeHTauuein. Mpu mobown
MOAEpHU3auMn UMK MOCNE CEepBUCHOTO O0OCNYXMBaHWA  MOBTOPSAIOT 3Ty MNPOBEPKY Npexae 4eMm
ucnonb3oBatb 060pyaOBaHue B LENAX KanubpoBKM AO3MMETPUYECKOW CUCTEMbl. OTa NpoBepka MOXeT
BLINOMHATLCA C WUCMOMb3OBAHMEM PEPEPEHCHbIX 3TaNOHOB, TaKUX KAk KanmbpoBaHHbIE MO MNIOTHOCTH
NPONyCcKaHWA ONTUYeCcKue pUnbTpbl, CNEKTParnbHbIE STAaNOHbLI UMK KAaNUOPOBaHHLIE NO TOMLUMHE NIACTUHDI,
nocTaBnseMble U3rOTOBUTENEM, A TAKKe HALMOHANBHOW UNKU akKpeAMTOBaHHON nabopaTtopueli 3TanoHoB.

8.2.2.2 Pa6oTta 060pya0BaHUA A0OSMKHA NEPUOANYECKM NPOBEPSITLCS, @ TAKKE 0IDKHA NPOBOAUTLCS
ero NoBTOpHan kanubposka.

9 MeToaQonNoOrnA 3KCNEPUMEHTOB U KapTUpOBaHMe A03bl

9.1 lenb — Lienbio 4O3MMETPUM SIBNSIETCA OKa3aHWe NOMOLLM B YCTAHOBIIEHUM Haubonee yao6HoOM
reomeTpun obnyyeHns o6pasLoB U NPOAYKTOB, BKMOYAA BbIOOp BCEX KIOYEBLIX MapaMeTpoB npouecca u
npeaocTaBfeHne AokasaTensCTB BOCNPOM3BOAMMOCTU A03bl U ee pacnpeaeneHus.

9.1.1 MornoweHHass gosa, nonyyeHHas mobon yacTtbio obpasua unu NpoaykTa, 3aBUCUT OT
XapakTepuctuk obnydatenss M napameTpoB IKCNEPUMEHTA, TAKUX KaK TWUM MCTOYHMKA W €ro reomeTpus,
reomeTpus o6ny4eHus, COCTaB U MIIOTHOCTb NPOAYKTA, a TaKKe pacnpeaeneHme npoaykra.

9.2 KapmupoeaHue 003bI — YNOMSHYTas Uenb AOCTUraeTcsl MNyTeM NOCTPOEHUs KapTbl
pacnpegeneHuss MOrnowWeHHOMW A03bl no ob0pasuy; npu 9TOM MOXET MATU pedb NMGO O €AUHUYHOM
aK3emnnape npoaykTa, TaKoro Kak nyk unu kaprodenb, nubo o rpynne npoaykTtoB — Hanpumep, kopobke
nyka unu kaprtodens. Cm. ASTM PykoBoactso E2303.

9.2.1 B npgeane npouecc oGnydeHusi AOMKEH NIAHUPOBATLCA Takum 06pa3om, 4ToObl obpasey
obnyyanca paBHomepHO. Ha npaktuke B ofpasue OyayT cyllecTBoBaTh OnpeAenieHHble Bapuauuu
nornoweHHon Ao03bl. KapTupoBaHWe NOrMOLEHHONW A03bl UCMONb3YeTCsl ANsl OonpeAeneHus BenUYUHbl W
noNoOXeHns 3HadeHut Dy, u Dy, AN [AaHHOro Habopa napamMeTpoB 3KCMEPUMEHTA, BKMoYas
onpeaeneHHyio ((PUKCMPOBaHHYIO) pedepEeHCHYIO reoMeTpUIo, KOTopasi 3aTeM 10rmkHa NOBTOPATLCA B X0A€E
BCEX 9KCNepuMeHTOB. [pM U3MEHEeHWM pasMepoB KOHTelHepa (KOpoOKW, swmKa) wnu KOHdUrypauuu
npoaykTa MOXeT noTpeGoBaTbCsl NTOBTOPHOE U3MepEeHUe pacnpeaeneHus 103bl.

9.2.2 MNMpu kapTMpOBaHMKM A03bl AO3UMETPLI pacnonaraloT no BceMy obpasLy, kak Ha NOBEPXHOCTY,
Tak U BHYTpM obpasua. Heobxoaumo BbLIGpaTh CxXembl pasMeLLeHUst JO03UMETPOB, C MOMOLLBIO KOTOPbIX
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MOXHO OOGHapyXWTb NOMIOXEeHUs 3HayvyeHu’ Dnmex m Dnin (cm. PykoBoactBo ASTM  E2303). HekoTtopble
O03UMeTPbl MMEKT BUA NOSIOCOK WX NUCTOB, MO3BOJIAA MUCCNefoBaTeNto NosyYynTb OAHO- WUAU ABYMEpPHOe
pacnpegeneHne 03bl U YMEHbWUTL KOJINYECTBO A03UMETPOB, HEOOXOAMMBIX 418 NOJYYEHUA KapTbl A03.

MpumeuaHune —TIpexge 4eM NPUCTYNUTb K KAPTUPOBAHWIO 03 McCCNefoBaTesNb AO/MKEH 03HAKOMUTLCS
c cooTBeTcTBywWMMU cTaHgaptamu ISO/ASTM u c HayuHoli nuTepatypoin [5, 6, 9]. [lo3MmeTpuyeckne [aHHble,
nosiyyeHHble B MpeAbiAyLWnx 3KCNepuMeHTax, Win TeopeTuyeckne pacyeTbl MOTYT faTb NOME3HYI0 MHgopMauuio Ans
onpefenieHnsa KoNM4ecTsa 1 MecTa pacrnosfioXeHns [03MMeTPoB, HE0OXOANMbIX 418 NpoLeaypbl KapTUpPOBaHUS.

9.2.3 Mpumep pasMeleHnss peleTkn u3 AO03UMMETPOB B TPEXMEPHOW CTPYKType, KoTopas MOXeT
UMUTUPOBATb KOPOOKY WAM SAWWK NULWEBOrO0 WA CENbCKOXO3AMWCTBEHHOro MNpoAyKTa, npeacTtaBfeHa Ha
puc.l. Jo3umeTpbl (NpeAcTaB/ieHHble Ma/ieHbKUMU NPSAMOYro/ibHUKaMK) pasMelLeHbl No Bcei Kopobke ans
TOro 4To6bl NOAYYUTb KApPTy NOIMOWEHHBIX 403 BHYTPU KOPOOGKM unu Awmnka. MNpu NoBTOpeHMU npouenypbl
KapTupoBaHua [03bl C WCNOSb30BaHUEeM (UKCUPOBAHHOW pedepeHCHO FeoMeTpun MOXHO YCTaHOBUTb
CTeneHb BOCNPOM3BOAUMOCTN pacnpefeneHuns [o3bl.

MpumeyaHune —Tlpy NpoBeAeHUN UCCNeAoBaHWIA, CBA3AHHbIX C NOAaBNE€HMEM NapasuToB, NaTOreHHbIX
6akTepuii, BMPYCOB MW T.M., 4acTO WUCNONb3YKT HebonblwMe 06pasubl, C TeM 4YTOObl MWHMMWU3MPOBATb  KO/IMYECTBO
MULLEBOIO0 WM CeIbCKOXO3AWCTBEHHOr0 Martepuana, 3apaxeHHOro AaHHOW 6MOMornyeckoli KOMMOHEHTON. Takas
npakTMka  Cnoco6CTBYeT OrpaHM4YeHu0 pacnpocTpaHeHMs WHGEKLMOHHOTo 6MOM0rMYeckoro areHta u obneryaet
nabopatopHoMy nepcoHany 6esonacHyio paboTy c maTtepuasoMm B KOHTpOnmpyemoil ob6cTaHoBke. 3T o6pasubl MOryT
MMeTb OYeHb Manbili 06beM 1 Bec. B aToM cnyyae nccnefosatesib MOXET UCNO/b30BaTb HebONbLIME [O3UMETPbl A1
NoNyyYeHns KapTbl MOFMOWEHHbIX 03 B He3apaxXeHHOM martepuane. B Tex cnyuyasx, korga wmarepuan, nognexaliuii
061y4YeHno, umeeT pasMepbl NOPsAKa HECKONbKUX MUIMMETPOB UM Maccy nopsifjka HeCKO/IbKMX rPaMMOB, J03NMETPbI
MOTYyT NPUKPENNATLCS K CTEHKAM  KOHTEeWHepoB, cofepxalmnx o6pasubl, W B Takol KoHdwurypauum wusmepsetcs
nornoweHHas gosa.

n mnin
U ucOdu

e 1
m mnninrooirrin

o 3a/1Hs1s1 MOBEPXHOCTb

n Nn 4D 4,
NnnOln LieHTp

N I Ny Ny

PucyHok 1- Pa3smelyeHue [03MMETPOB AN KapTUPOBaHWs A03bl B KOHTeWHepe ¢ NpoAyKTOM B cyvae
(hOoTOHHOTO 06NyuYEHUS.

MpumeuaHnune —B cnyvyae ob6nyyeHns cBOOOLHO Tekyllen XWAKOCTU WM MOPOLKoO6Gpa3Hbix 06pasLoB
KapTunposaHue I'IOF.I'IOLLI|EHHOI7I A03bl MOXET OKa3aTbCA HeOoCyLWeCTBUMbIM. B Takmx cnyyaax oonyctuMbiM BapunaHTOM
ABNAKTCA TeopeTWyeckMe pacuyeTbl pacnpeneneHus noraoweHHon posbl (cm. PykoBogctBo ASTM E 2232). [Ans
XWULKOCTEN NPakTUYHbIM pelleHneM MOXeT ObiTb NojBelunBaHne J03MMEeTPOB B MOMYXWAKOM arape.

9.24 MonoxeHns n 3HadyeHuss Dmexy Dmin B 06pasye AO0/KHbI O6biTb onpefesieHbl N0 AaHHbIM KapTbl
[03 1 3aHeceHbl B OT4eT. B Tex cnyvasax, Korga uMmeeT mMecTo 6onblias pasHuua mexay Dmexw Dnin B
obpasue, HeO6XO0AMMO MNPUHATL Mepbl ANA MUHUMMU3AUMKW 3TOW pasHuubl (cm. 9.3). Ecnu pasHuua Bce xe

ocTtaeTcs 3HaYMTeNbHO 6GO/blle HeonpeneseHHOCTH u3MepeHuii  [03bl, cnefyet COOTHECTM
pagnaunoHHbIii 3chdekT B KOHKPETHOI Touke ob6pasua C NOrAolWeHHO 4030/ B 3TOI TOUKe.
MpunmeyvaHune - Hanpumep, nccnegosatesib NPOBOAUT IKCNEPUMEHTbLI C LENbIO ONpeaennTb BAUSHUE

VNOHM3NPYIOLLEro M3Ny4YeHUss Ha pa3BuTue THUAM B kapTodhene. Ona TOro 4tobbl NOMYyYUTb CTATUCTUYECKN AOCTOBEPHbIE
JaHHble TpebyeTca MHOro knybHei. Korga swuk (kopobka) ¢ kaptodpenem ob6nyyaeTcs Ha Bpaljawleiica nnatgopme c
ABYX WM YeTbipex CTOPOH, MOr/IoWEeHHas [03a MeHAeTcsa B HEKOTOPOM Auanas3oHe 3HayeHuid, B pe3ynbTare 4Yero
Kny6HW B LieHTpe KOPOO6KM MonyvaT MOr/OWEeHHYI0 A03Y MEHbLUY, YeM K1yOHW, Haxogswmecs y CTEHOK KOpPobku wuav B
ee yrnax. Takmm 06pa3oM BaXHO, 4YTOOblI KIyO6HM He cMmeluBanMCb Nocsie 06/ydYeHus u 4YTobbl pacnpegesieHne [o3bl
BHYTPM fAlWmka (Kopobku) ¢ kaptodenem 6b10 U3BECTHO. KnybHM akkypaTHO BbIHMMAKTCA C Tem, 4YT06bl AaHHble
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nuccneaoBaHnii oTAeNbHbLIX KIybHeil MOXHO 6bINO cBSA3aTb C MOMyYeHHOW NOrMOLLEeHHOW J030M M co cneynduieckum
BuonornvecknM achcekToM (B aHHOM Criy4ae ¢ pasBUTMEM FTHUM), KOTOPLIA 6biN BbI3BaH NOMMOLLEHHO J030M.

9.2.5 V3MeHeHuss B cuUCTeMe nepeMeLleHus MPOAYKTa, a Takke U3MEHEHUsl XapaKTepuCTUK
MCTOYHMKA W3NYYEeHUA MOryT BNAMATb HA pacnpeaerieHMe MOornoweHHOW A03bl U NoaToMy  TpebyioT
NMOBTOPEHUs: Npoueaypbl KAPTUPOBAHMUA O03bl.

9.3 HepasHoMepHOCMBb O03bI:

9.3.1 Ecnu napaiowiee u3nyyeHue CyLIeCTBEHHO ocnabnsercsa B obnydaemom obpasue, MOryt
obpasoBatbCa OonbluMe rpaaueHTbl MOrMOLEHHOW [A03bl. PaBHOMEpPHOCTb A03bl B 00pasle MOXHO
ynyywmnTb nyteMm obnyyeHus obpasua Ha BpalLaloLLeMCs MOBOPOTHOM CTONe unu xe obnyyas ero ¢ aByx
UNM 4YeTbipex CTOPOH. CreayeT TaKke pacCMOTPETb BO3MOXHOCTb WU3MEHEHUs1 KOH(urypauuu 3arpysku
obpasua. Bonblune rpaaneHTbl MOrMOLEHHOW A03bl MOXHO Takke MUHUMM3UPOBATb, YMEHbLLAA 06bLeM
obpasua.

9.3.2 [OnA ymeHbleHnsa adpekTa HU3KOSHEPreTUECKOr0 PacCeAHHOTO U3Ny4YeHUsa OT MaTepuanos
BHe obpasua cneayeT BblOupaTb KOHTelHep, KOTOpbli No coctasy 6nM30k k matepuany obpasua
(HanpumMep, NONUITUMEH, NONUCTUPON UMW NONMMETUNMETaKpUNar Ana Guonornyeckux oopasuyos).

9.3.3 lMpu HekoTOpbIX TUNAx reoMeTpun o6ryyeHus, OCOBEHHO Koraa KONMMMUPYETCA raMmma- unu
PEeHTTEHOBCKOE (TOPMO3HOE) W3Ny4YeHUe, MOrnoLieHHass [03a Ha MNOBEPXHOCTU obpasuya MOXeT ObiTb
3HAYUTENbHO MEHbLUE PAaBHOBECHOW A03bl, KOTOpas MMEeT MecTo B rnybuHe matepuana, paBHOW NoO
NopsiAKY BerMYUHLI MakcuManbHOMy  npobery BTOPUYHBLIX 9NIEKTPOHOB (OKONO 3 MM B NONMMEPHOM
marepuane AnA ramMma-usnydeHus kobanbta-60 u 3 — 5 mm ana 5 MaB-peHTreHOBCKOro (TOPMO3HOrO)
uznyyenus). Ons nonyyeHus 6onbLUen paBHOMEPHOCTM A03bl BHYTPU 00pa3ua TONWmMHA CTEHOK KOHTeNHepa
JOmKHa ObiTb  NpUONM3NTENLHO paBHA NPUBEAEHHLIM BbIlLE 3HAYEHUsIM. Pa3bsACHEeHMe BONPOCOB,
CBAA3@HHbIX CO BTOPUYHbLIMU INIEKTPOHAMM U INEKTPOHHBIM PABHOBECUEM, MOXHO HaWTH B [17].

9.3.4 Bapuauuu nOrMoOWEHHONW f[03bl  MOTYT OblTb  3HAUMTENbHLIMU B MULIEBLIX W
CENbCKOXO3ANCTBEHHbIX MNPOAYKTAX, Y KOTOPbIX MIOTHOCTB W COCTAB MEHSIIOTCA BHYTPU NPOAYKTA.
MpumMepamu cniyxaT nepexofbl MeXay MSIrKOW M KOCTHOM TKaHSIMM MNU MEXAY CKOPMynoW W MSIKOTbIO
dpykTa. CnegyeT NpeanpUHATbL MOMbITKY KONMYECTBEHHOW OLIEHKW TakuxX Bapuauuii NOorfnoweHHON A03bl,
nomeLlas [AOCTaTOYHOE KONWYECTBO [JO3MMETPOB HA Mepexofax YKa3aHHOro Bbille TUNa WM B
HernocpeACcTBEHHON 6MM30CTU OT HUX.

9.3.5 B psige cnyyaeB obnyyaemblii 06pasel MOXET NOMELLATLCA AOBOMNbHO GNU3KO K UCTOYHUKY
U3NYYEeHUSA, YTO NPUBOAMUT K 3HAYUTENBHOMY FPaAMEHTY NOTMOLUEHHON A03bl 0KONO nepudepun obpasua. B
Takux cny4asx npu BbIOOpe  JO3MMETPUYECKONW CUCTEMbI BaXHO, 4TOObI 9Ta cucTtema nossonsana
[AeTeKTMPOBaTh YKa3aHHbIe rpagueHTsl. [onyunTb NONE3HY0 UHGOPMAaLMIO O rpagueHTax A03bl NO3BONAIOT
manorabapuTHble JO3MMETPSI, 8 TaKKe A403UMETPUIECKMe NOTOCKU UMW ICTLI.

9.3.6 MMocne TOro Kak ANsi 4aHHOr0 3KCNEPUMEHTANbHOrO NPOeKTa yCTaHoBNEHa pedepeHcHas
reOMETPUA U OKOHYATENbHO YCTAHOBMEH ONpeAeneHHbI NepeyYeHb NapaMeTpoB dKCNEpUMEHTa, cneayet
nosy4YnTb AO3UMETPUYECKME JaHHbIE, XapakTepu3sylowme Bapuauuu NornoweHHoN J03bl, 00YCNoBnEHHbIE
cTaTuCTUYeCKUMU OnykTyaumusaMm, MMEIOWMMM MEeCTO B NpeAenax HOPMasnbHbIX YCIIOBUI 9KCNEepUMEHTA.
CTteneHb TakMxX Bapuauuil MOXHO YCTAHOBUTL NYTEM KapTUPOBAHWUA A03bl B HECKOMbKMX WAEHTUYHBLIX
obpasLax B UAEHTUYHbIX ycnoBusax obnyveHus. MNonyyeHHble CTaTuCTUYeckMe Bapuaummn pacnpeaeneHus
NorroLleHHo A03bl B 06ny4aemom obpasue Heo6x0AUMO OLEHUTb KONMUYECTBEHHO U 3adhMKCUPOBATL Kak
YaCTb 9KCNEPUMEHTANbHBIX PE3yNbTaToB.

9.4 lMo3uyuu 0na akcnnyamayuoHHO20 MOHUMOpPUH2a — Ecnu pacnonoxenne Touku Dpy, TPYAHO
JOCTYMHO B XOA€ 9KCNEPUMEHTA, MOXHO MCMONb30BaThb anbTEPHATUBHYIO NO3UUMIO (NO3WLMK) ANA
IKCMIyaTaLMOHHOTO MOHUTOPUHra A03bl (cM.10.2). Bo Bpema kapTMpoBaHWA NOrMOLUEHHOW [03bl crieayet
YCTAHOBUTb CBA3b MEXAY A03amMKu, HAWAEHHbIMK ANA anbTEPHATUBHbLIX NO3NLUNIA, U BENUYNUHOWN Dy, a TaKke
nokasartb, YTO 3Ta CBSA3b BOCNPOU3BOANMMA M 33J0KYMEHTUPOBATL PE3ynbTaThl.

9.5 Oxnax0OeHHble Unu 3amopoxeHHble npodykmel — [lOrnNOWeHHaas [o3a He 3aBUCUT OT
Temnepatypbl MULUEBOTO WM CENbCKOXO3SAWCTBEHHOr0 npoaykTa. OfHAKO OTKNMK AO03MMETPA MOXET
3aBUCETb OT Temnepartypbl. PaKTUHECKU OTKIUK MOYTU BCEX AO3UMETPOB 3aBUCUT OT TeMnepartypbl, U 3Ta
3aBMCUMOCTb 4aCTO MEHAETCA C U3MEHEHUEM YPOBHS NOTMOLUEHHOW AO3bl U/MNW MOLLHOCTW A03bl. Takum
obpasom, npu 06NyYEHUM OXNAXAEHHBIX MU 3aMOPOXEHHbIX NULLEBLIX NPOAYKTOB KapTUPOBaHWe A03bl
MOXXET BbIMOMHATLCA OAHUM U3 CNEAYIOLUX METOAOB:

9.5.1 KapTupoBaHue nNOrNOWEHHON [A03bl MOXET BbINOMHATLCA ¢ 00pPa3LOM UMM UMUTATOPOM
obpasua npu TemnepaTtype Ookpyxaiowein cpeabl (KOMHaTHOI Temnepatype). MNpu atom Tpebyercs, 4ToObI
He ObINo HMKaKMX M3MEHEHUI B NIOOOM M3 MapamMeTpoB, BAUAIOLLNX HA NOFMOLUEHHYIO 403y NpU 00nyYyeHun
NULLEBOTO MNU CENbCKOXO3AWCTBEHHOrO npoaykra. KaprupoBaHue Ao3bl Npu TeEMNEpaType OKpYKaloLiewn
cpeabl BKMoyaeT B cebs pasmellieHne oaHoro unu Gonbwero yucna AO3MMETPOB B MO3ULMK ANA
JKCMIyaTauMoOHHOTO MOHUTOPUHra (CM. 9.4), koTopas Obima Obl u3onupoBaHa OT TeMnepaTypHbIX
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rpagneHToB B ob6pasLe BO BpPemsi NOBCEAHEBHbIX 9KCNEPUMEHTOB. BO Bpemsi NpoBefeHUs 3KCNepyMeHTOB
C OXNAXAEHHBIMU WM 3aMOPOXEHHbIMU o06pasuamy pabouve [03UMETPbl pa3MeLlalnT UMEHHO B 3TOM
no3uvuun oNs sKcnayaTauMoHHOro MoHMTopuHra (cm. 10.2).

9.5.2 KapTupoBaHve nNOrAoLWEHHOMW [A03bl MOXET BbINOMHATLCA Npu TemnepaTtype, A0 KOTOpoW
obpasel, GyfeT oxnaxAeH WM 3aMOPOXEH BO BPeEMS BO BPEMSA peasibHbIX SKCNEPUMEHTOB, C MOMOLLbIO
[03MMETPUYECKON CUCTEMbI, XapakTepUCTUKM KOTOPOlM W3BECTHbI NpW 3TOW TemnepaTtype WM OTKAWK
KOTOPOI He3HauuTenbHO 3aBUCMT OT Temnepartypbl. Temnepartypa obpasua v AO3UMETPOB Mpu 06/1yyYeHnm
JO/MKHA MOAAEPXKMBATLCA OTHOCMTE/IbHO MOCTOSIHHON (Hanpumep, NyTeM WCMOMb30BaHUS W30/IMPOBAHHOIO
KOHTeliHepa).

9.6 O6nyyaTenn HeNPepbIBHOro NOTOKa —KapTupoBaHMe MOrMOLWEHHON 403bl, ONMCaHHoe B N.9.2,
MOXeT ObITb HENPUMEHUMO A1 NPOAYKTOB, TeKyWwWX B 30He 06nyveHus. B atom cnyvae Dnex i Dnin
OLieHVBAKOT, WCMONb3ys MNOAXOAsllee KO/MYEeCTBO [O03MMETPOB, CryyaliHbiM 06pa3oM CMellaHHbIX ¢
NMOTOKOM W MEePEeHOCUMbIX UM Yepe3 30Hy 06/ydeHus [4]. [Ona nosyyvyeHuss CTaTUCTUYECKM 3HAUYMMBbIX
pe3ynbLTartoB MCMoJ/b3yT AOCTATOYHOE KO/IMYECTBO AO3MMETPOB. AJIbTEPHATUBHLIM NOAXOAOM ABMSETCSA
onpegenexHne Dnexu Dnin nocpeacTBom Bbluncnennii (cm. ASTM E 2381).

10 [dos3umeTpusa B Xo4e NpoBeAeHUs IKCnepumMeHTa

101 Uenb — TMocne TOro kak OyfeT ycTaHOBAeHa BOCMPOM3BOAMMOCTL —pacnpefeneHns
MOr/OLLEeHHOW A03bl MPU AAHHOM KOMMEKCe YCNoBuWiA akcnepumeHTa (cM. 9.3.6), B Xo4e 3kcnepumeHTa
nepvoanyeckn npoBOAAT W3MEpPEeHUs MOr/OWEHHOM [03bl C MCMO/Ib30BaHWEM Hafnexallein CcTaTUCTUKU.
HeykocHuTenbHoe cobnfeHne 3Toro TpeboBaHUA  Heob6Xxogumo  AnA  NOATBEPXAEHUs  craTyca
Hagnexauwen nabopatopHoii npaktukn (GLP).

10.2 B ycnoeuax BOCNPOU3BOAUMbIX IKCNEPUMEHTOB U3MEPEHUsI MOr/IOWEeHHON [03bl B MO3ULUAX
Dnaxv Dmin vnn B anbTepHATMBHbLIX MO3ULMAX AN1A 3KCNyaTayMoHHOTO MOHUTOPUHra, YCTaHOB/IEHHBIX BO
Bpems npoueaypbl kapTuposaHus Ao3bl (CM.9.4), AO/DKHBI ObITb [OCTATOYHbI ANA TOTO, YTOObl MOXHO 6bl/I0
yKasaTb, HAXOAATCA N YCNOBUSA 3KCNEPUMEHTa B paMKax TEXHUYeCKUX TpeboBaHuin (cMm. puc. 2).

10.3 KoHgurypauuss 3arpy3km obpasya - B askcnepymeHTax WCMOMb3yHT Ty Xe camylo
KOHQhMrypaumio 3arpy3kn n reoMeTpuio obsyyeHusi, kotopble 6611y onpegeneHbl paHee (cM. pasgen 9).

10.4 Bbi6op ueneBoli Jo3bl - B NpoOTOKON 3aKcnepuMeHTa 06bIYHO BKKOYAIOT HECKOSbKO LeneBblX
[03, C Tem, 4yTOoObl NOMOYb OMpefennTb ONTUMAsIbHYH [N 3aJaHHOro npouecca (UM M3yvyaemoro
achchekTa) nornoweHHyo Ao3y.

10.4.1 Cyuw,ecTBeHHO, 4TO6bl BbIGOP LEeNEBbIX 403 YUUTbIBA peasibHble Bapuauum Ao3bl N0 06beMy
obpasua. Takum o6pas3om, war (MHTepBas/pasHOCTb) MOcAefoBaTeNIbHbIX LeNeBblX [03 AO/HKEH ObiTb
60sbLUe, YeM pasHuua Mexay Dnaxv Dnin AN COOTBETCTBYHOLLMX LeneBbiX 403 (CM. puc.3).

10.4.2 Tpn Heob6XOAUMOCTM MOXHO PAacCMOTPETbL BOMPOC O MNPUMEHEHUN OrnpejeneHHbIX
NPOMEXYTOYHbIX 3Ha4YeHnh fo3 (cM. pykoBoacTeo ISO/ASTM 52116).

PUCYHOK 2 - SKCNepUMEHTa/IbHAsi YCTaHOBKA A/11 06/lyUYeHUst CbIporo Msica

MpuMeuyaHue - ITa IKCNEPUMEHTAIbHAS YCTAHOBKA 1A 06G/lyYeHWUsi MSICHOTO Cbipbsl, 3apaXXEHHOro
COBCTBEHHbIMY MSICHBIMY NaToreHamu, 6bi1a CNpPoOeKTUPOBaHa A5 BbISIBNIEHNS BAUSHUS VOHU3NPYIOLLETO W3/TyYeHUst Ha
XM3HECNOCOGHOCTL natoreHoB. 100 T MSICHOMO Cbipbsl, 3aPAXEHHOr0 COGCTBEHHBIMM MSICHbIMK  MaToOreHamm,
nomellasiacb B M/aCTMAcCOBYH Karcyny, MCMOfb3yemylo [ns MUKpoGUonormyeckux o6pasuoB, KoTopasi B CBOWO
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oyepegb nomeuwjanacb B BeEpPTUKaSIbHOM TMOJIOXEHWM B LEHTP NJACTUKOBOrO KOHTelHepa. KapTa [03 ANs AaHHOM
KOHhUrypaumm obpasua (Bkaouvatouiein B ce6s BEC, pa3Mepbl, NAOTHOCTb) 6bl1a NoslyyeHa cHavyana Ans HesapaeHHOoro
cbiporo msica. O6pasel, CbIporo Msca MMesn KOoHdurypauuio, ynyyllawllylo paBHOMEpHOCTb A03bl. 3aTeM, B paboyem
pexvMme 06/y4yeHus, obpasel, M KOHTelHep ycTaHaBAMBaAWCb B LEHTpe Noas W3NyyeHuss aBTOHOMHOrO ramma-
o6nyyatensa € Cyxum xpaHunuwem. Ta xe camas reomeTpus (pedhepeHcHas reoMeTpusi) Mcnosib3oBasiacb BO BCEX
NOBTOPHbIX 3KCNepuMeHTax. KoHTeilHep, B KOTOpbI/i NomelleH o6pasel, MMeeT MPUMEPHO Ty Xe MIOTHOCTb, YTO U cam
o6pasel, Msica. TlocKo/nbKy pasMelieHve [o3uMeTpa BHYTpU o6pasua 6bi10 6bl HENpUeMIeMO C TOYKM 3pPeHUust
6e30MacHOCTN, OH MPUKPENIS/CA K CTEHKE KOHTeiHepa ¢ o6pa3uoM B 3apaHee onpegesieHHOM MNOoJIoKeHUU (NOSIOXKEHUN
9KCMyaTalMoHHOrO MOHWUTOPMHIA), C TeMm, u4To6bl KOHTPONWPOBATbL MOMMOWEHHYI0 [03y B X0A€ O06blUYHbIX
9KCNepuMeHTOB. Bce NOBTOPHbIE M3MEPEHUS COMPOBOXAAIOT CTATUCTUYECKAM aHa/IN30M.

PucyHok 3 - Bbl6op Lwara LenesBoi [03bl

MpumeuaHnune — MNpumep BbiGOpa WWMPUHBI Wara ANS LUenesol fo3bl. Ha rpaduke npegctasBrieHo
YMEHbLUEHNE XN3HEeCNOCOBHOCTN GakTepunasnbHbIX CNOpP, WHOKY/MPOBAHHbLIX B NULLEBOW MPOAYKT, Kak YHKUWUA OT A03bl
VNOHM3NPYIOLWEro u3flydyeHus. 3aMeTuM, UTO IKCMepuMeHT Obll nocTaBneH TakuM 06pasom, UTO JIMHWM  OWWGKM
M3MepeHns NOrNoLWeHHON A03bl, BkNoyas Dmexu Dnm He nepekpbiBatoTcs. padukm 3aBucumocTn addekta OT [03bl
MOTyT 6bITb IM60 NNHENAHbIMW, NN60 HeNWHEeRHbIMU B 3aBMCMMOCTU OT TUNa uccnegyemoro adpdpekra.

10.5 BnnsiHMe BHEWHUX yCc/noBWiA - TTOCKOAbKY OTKAMK AO3MMeTpa NOABEPXEH BNAHWIO BHELWHUX
YCNoBuWi, [OJ/DKHbI OblTb MNPUHATHI Mepbl, obecneyuBaluie coBnajgeHue 3TUX YCAOBUA BO Bpems
3KCMNEepPUMEHTOB U BO Bpemsa Ka/MGpOBOYHOro 06/ly4eHUsa [03MMeTPoB. V3MepeHHOe 3Ha4YeHue OTKIUKa
Ao3nMeTpa KOPPEeKTUPYT, € Tem 4TobObl yuyecTb N06ble U3BECTHble 3P eKTbl, Hanpumep, Takme, Kak
BNSHME TemnepaTtypbl. Heo6xXxo4UMO yAennuTb BHMMaHWE YCTAaHOBKE W XpaHeHW AO03MMETPOB A0 W nocne
obnyyeHnsa (cm. pykoBoactBo ISO/ASTM 51261 un ppyrne pykosogctBa ISO/ASTM no nMcnosib30BaHMWio
cneunanbHbIX 4O3MMETPUYECKUX CUCTEM).

10.6 OxnaxpeHHble 1 3aMOPOXEHHble MullieBble MPOAYKTHLI - WCnonb3ywT [03UMETPUYECKYIO
cucTemy, KoTopas npoBepssiacb Mpu TOW Xe TemnepaType, NpM KOTOPOW NPOBOAUTCA 3KCNEPUMEHT, UM Xe
Takylo, KoTopas cnabo pearvpyeTr Ha W3MeHeHUs Temnepatypbl. Ecnu ucnonb3yetcsa po3vmeTpuyeckas
cuctema, KoTopas CWUbHO pearupyeTr Ha W3MeHeHWs Temnepatypbl, paboune [fo3MMeTpbl MNoMelawT B
TOYKM 3KCMyaTauMoOHHOIo MOHUTOPUHra, KOTOpPble W30/IMPOBaHbl OT TeMnepaTtypHoro rpagueHta (cMm. 9.4 u
9.5). Cwm. pykoBoactBo ISO/ASTM 51261 wu pykoBOoACTBa MO MNPUMEHEHUKD MHAMBUAYANbHbIX
[O03NMEeTPUYECKUX CUCTEM, NepeyncrieHHbiX B 2.1 n 2.2,

10.7 F'eoMeTpus HeMpepbIBHOro MoToka — [N HEKOTOpbIX TUNoB ob6nydyateneli HenpepbIBHOIO
notoka (Hanpumep, Korga MMeKT [e/l0 C HENpPepbiBHbIM MOTOKOM XWAKOCTU WM TpaHysl) MOXeT oka3aTbCs
HEBO3MOXHbIM B XO4€e 3KCNepuMeHTa NOMeCcTUTb A03UMeTpbl B No3nuuax Dmexu Dmn. B aTom cnyvae BBOAAT
HEeCKO/IbKO [03MMeTpOoB, cryvaliHblM 06pa3oM CMelwaHHbIX C NPOAYKTOM U MNEePeHOCUMbIX UM 4yepe3 30HY
06ny4yeHUs B Havasie 3KCNepuUMeHTasIbHOro nporoHa. lMpu ANWMTEeNbHOM MPOroHe 4yepe3 30HY 06/1yyeHus
no3uMeTpbl A06aBnAT B cepefuHe U O6NMXKe K OKOHYaHUI0 3KCNepMMEHTanbHOro nporoHa. [na kaxaown
cepuu NOFMOWEHHOW [03bl TpebyeTcs HECKONbKO A03MMETpOB, C TeM, 4Tobbl rapaHTMpoBaTb MoOJyyeHue
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UCTUHHBIX 3HAYEHUA Dpay M Dpyip. MNpu 3TON npoueaype TpebyeTtcsi, UuToBbl AO3MMETPLI NPOXOAUNKN Yepes
30HY 0BNyYEHMA N0 TOMY XXE MYTH, YTO U dKCNEpUMeEHTanbHbIN obpasey, [4].

10.8 CneayeT ucnonb30BaTb CTAaTUCTUYECKUW aHanu3 TEKyLUX U3MepPEeHUW MNOrmnoLeHHON A03bl,
4T0ObI OTCNEANTHL BO3MOXKHBIE HENPEABUAEHHbIE U3MEHEHUA B X0 € IKCNEPUMEHTA.

MpumeuvaHue — lMNpu npeacTaBNeHnn UccrneoBaTensMU pe3ynbTaToB 3kcnepuMeHToB nubo B BUAe
TEXHWYECKUX OTYETOB, NMUGO peLieH3npyemblx NyGAUKaumidi B HayuHbIX XypHanax HeoGXOAUMO NPUBOAUTL BENUYMHBI
CTAaTUCTUYECKUX BapuaLluii Jo3bl, UMeKWUX MECTO B IKCTEPUMEHTASIBHOW cUCTeMe. 3TO OTHOCUTCS K Bapuauuam
OTKNUKa Ao3uMeTpa AnA [aHHoro Ha6opa AOSUMETPOB UNKU K BapuauuaMm Mexay pe3ynbtatamMu NOBTOPHBLIX
SKCNepUMEeHTOB, B KOTOPbIX ncnonb3yeTca pe(bep6HCHaF| reomMeTpua AnAa AAaHHOrro nuuwesoro uwnn
CenbCKOXO3SINCTBEHHOrO MpofAykTa. B AOnoOnHeHWe K XapaKTepucTUKaM TMULLEBOTO WNU  CEeNbCKOXO3SHCTBEHHOMO
npoaykTa, noanexaiero obnyyeHuto (pH, NNOTHOCTb, BO3PacCT, XWU3HECTOMKOCTb, aKTWBHOCTb BOAbI, TemnepaTypa
npoAayKTa B XoA€e 3KCnepuMeHTa u T,,q,), HeO6)(O,qMMO NPUBOAUTL AO3UMETPUYECKUE AaHHble, BKNO4YaKwne 3Ha4YeHnA
Diax U Dpmin. XOTS1 3TO U HEBO3MOXHO ANSA OMeHb Manbix 06pa3Lios, fyyllUM BapuaHTOM NPeACTaBNeHUn pesynbTaTos
ABNAETCHA BKIIOYEHME B OTHET rpaduyecknx AaHHbIX (KapThl 403), KacalolWwmxcs BapuaLuii NOrnoLwWweHHoN A03bl, KOTopble
MMeIT MeCTO BHYTpU obrydyaemoro obpasua. [ns oueHKW NOrpeLlHOCTH, CBA3aHHO| ¢ BapuaLuaMn U pnykTyauusimMm B
XoAe 3KCNepUMeEHTa, UCMONBL3YKT CTaTUCTUYECKUE XapaKTepUCTUKU, Takue KakK cTaHjapTHas NOrpelWwHoCTb CpepHero
UWnu CTaHgapTHOe OTKIOHEHUE U foBepUTeNbHbIE UHTEPBallbl. OTa cTtatucTudeckas I/IHq.')OpMaLlMH anaeTca HenOHHOVI,
€CIN He yKa3aHOo 4ucrno HaSJ'IIOAEHMﬁ.

11 JlokymeHTauus

11.1 OUKCUpYIOT, KOraa 3TO YMECTHO, U BKITIOYAIOT B OTYET CneayloLyo MHopmaumio:

11.1.1 Tun obnyyarena v Bua (Buabl) pagmauum, n3ny4aeMon MCTOYHUKOM,;

11.1.2 Ona yckopuTenein coobwialor Haubonee BEpPOATHYIO SHEPIrMIo (BKMOYaA TaKke AaHHblEe O
chunbTpauumn, ecnv oHa ecTb), TOK Ny4Ka U YCTAHOBIIEHHbIE 3HAYEHUA HaNPsHKEHUA B YCKOpUTENE, CKOPOCTb
KOHBEWepa WM CKOPOCTb TPaAHCMOPTUPOBKM npoAaykTa. [ns peHTreHOBCKUX (TOPMO3HbIX) YCTaHOBOK
YKa3biBaIOT MOSIOXKEHUE MULLIEHMU;

11.1.3 PaccrosHue mexay UCTOYHMKOM U NOBEPXHOCTLIO UMK LIeHTPOM obnyyaemoro obpasua;

11.1.4 dusunyeckue gaHHole ob6nyqwaemoro obpasua, Hanpumep, pa3mepsl, Macca, CoCTas;

11.1.5 XapakTepuctukm KOHTEMHEepa wunu YCTPOWCTBA AN yaAepxaHuss obpasua BO Bpems
obnyyeHus;

11.1.6 M'eomeTpua NCTOYHMKA, BKNIOYAA pacnpeaeneHne paguoHyknuaos (npu HE06X0aMMOCTH);

11.1.7 Bapuauusa MOLLHOCTM A03bl (MK NOFNOLWEHHOW A03bl) BHYTPU 00pasua;

11.1.8 Temnepatypa u atMocdepHble YCroBusa, noaaepxusaemMoie BONuM3n obpasya B npouecce
obny4yeHus;

11.1.9 Tun(bl) n unaeHTUPUKALUNOHHBIA(E) HOMEp(a) NPUMEHAEMbIX A03UMETPOB, BKNIOYAA UX
KOHCTPYKTUBHOE OhOpMIIEHNE M NONOXeHWe B obpasue

11.1.10 OnucaHue YHKUUM OTKNMKA MNU KanubpoBOYHON KPWUBOW OO3UMETPUYECKOW CUCTEMbI,
oTBevawowern pakTMyeckum YCMOBUSIM SKCMEPUMEHTa, C YyKasaHMem ee [MpPOoCMexuBaemoctu Ao
HaLMOHAaNbHLIX U MEXAYHAPOAHbIX STANOHOB;

11.1.11 CogepxxaHue Bnaru u pH obpasna;

11.1.12 Ynucno NOBTOPEHUI SKCNEPUMEHTA;

11.1.13 MNonHoe onucanne obpasua, nognexailero o6ny4yeHunto, HanpuMep, CopT, PasHOBUAHOCTb,
CTaamns XU3HU HACEKOMbIX MNK NpocTenwnx, asa pocra bakrepuin. Mpu 06nyyeHUn HPYKTOB B ONMCaHKUE
BKIMIOYAOT ACCOPTUMEHT, BO3pacT, >KM3HECTOMKOCTb, CMEenocTb, 3penocTb, LBET, CBUAETEnNbCTBa
PUTOTOKCUYECKUX ABNEHMN (ecnu ecTb), METOA, ANUTENbHOCTb W TeMnepaTypy XpaHeHus A0 M nocne
obnyyeHus. Mpu 06nydeHnn Msca UnNKu NTULbI TOYHO yKasblBalOT 0Bny4aemblii NPOAYKT, YKa3bIBaIoOT,
coaepXxanucb N KOCTW, YKasbIBalOT (POPMY Hapesku, BO3pacCT, XECTOKOCTb cnocoba 3aboda, meTon
XPaHEeHUs1 W/UNU TPaHCNOPTUPOBKK, OUIUYECKME pa3Mepbl. B ofwem, BKkno4aloT noapoGHOCTH,
KacaiLumecs hakTopoB, KOTOpble, Kak Obl10 3aMeyYeHo, BNUAIOT Ha Ka4yeCTBO Npoaykra npu noboi gpyron
TexHonornu 06paboTku;

11.1.14 OnucaHue ynakoBKA WIM YNaKOBOYHbLIX MaTepuanoB, KOTOPbl€ HaXOAATCS B KOHTakTe C
o6pasLiom.

11.2 JlabopaTopusi COXpaHsAET 3anucu O BCEX OPUrMHANbHLIX HAOMIOAEHUSIX, BbLIYUCNEHUSIX,
MONTyYEHHbIX AaHHbIX U AAHHbIX KanMBpPOBKKU. 3anucu AOMKHbI coaepkaTb MHPOPMAaLMIO AOCTaTOUHYIO ANs
BOCMPOU3BEAEHUA KaXOO0ro U3MEPEHUs1 U COOTBETCTBYIOLLMX BbIMUCIEHUA. OTM 3anucK BKMOYAOT B cebs
CBeAeHuA O MepcoHane, y4acTBOBaBLUEM B U3MEPEHUAX UMW BbIYUCTIEHUSX.
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12 HeonpepeneHHOCTbL U3MEepPEeHnn

121 M3mepeHWst MOrMOLUEHHOW A[03bl MMEKT CMbICH, €CnyM OHW COMPOBOXOAIOTCA OLEHKOW
HeonpeaeneHHOCTH.

12.2 CocraBnsiopme HeonpeaeneHHOCTU A0MKHbI ObITb OTHECEHbI K OAHON U3 1BYX KaTeropui:

12.2.1 Tun A — OueHuBaHue CTaTUCTUHECKUMU METOAAMU, UMK

12.2.2 Tun B - OueHuBaHue apyrumm mMetTogamm.

12.3 ina knaccudukaumum HeonpeaeneHHOCTEN LMPOKO NPUMEHAIOTCA U Apyrue cnocobbl, KOTopble
TaKke MOryT ObITb NONE3HbI B OTYETE MO NOBOAY HeonpeaeneHHOCTU. Hanpumep, Ana onucaHus pasnuyHbIX
KaTeropuin HeonpeaeneHHOCTU UCMOSb3YIOT TEPMUHBLI «TOMHOCTbY, a TakKe «CyyanHas norpeLuHOCTbY U
«cucremaTnyeckas norpeLHoCTby.

MpumedvaHuns

1 OTHeceHue HeonpeaeneHHocTeR K Tuny A unu Tuny B ocHoBaHO Ha MeTOAMKe OLEHKN HeornpeaeneHHoCTel,
onybnukosaHHoit B 1995 r. MexayHapoaHoi opraHusauueit no ctaHgaptusauum (ISO) B PykoBoACTBE MO BbIpaXeHUIo
HeornpefeneHHOCTU n3mepenunii [18]. Llenb aToro fokymeHTa 3aktodaeTcs B TOM, YToObl cnocobcTBOBaTE NOHUMaHUIO
TOro, Kak pasBuBaloTCs KOHLUENUWUN HeonpeaeneHHoCTH, U co3gaTb OCHOBY ANA CPaBHEHUS pe3ynbTaToB U3MepeHWi B
MexayHapogHom macLutabe.

2 PykoeoacTBo ISO/ASTM 51707 onpepensieT BO3MOXHbIE WCTOMHUKW HeomnpeereHHOCTU B JO3UMETPUM,
MPOBOAUMOW Ha YycTaHoBKax AnA pajuauuoHHoW o6paboTki, W npeanaraeT npouesypbl OLEHKU BENUYUH
pes3yneTUpYOLLUX HeonpeeneHHOCTed Npu M3MepeHUn NornoLeHHOW J03bl C MOMOLLEH LO3UMETPUHECKON CUCTEMBI.
[lokyMeHT coflepXuT onpeaeneHnss U MNOSCHEHWS OCHOBHBIX KOHLEMUWiA W3MepeHusi, BKItoYas OLEHKY M3MepeHHOro
3Ha4YeHUs] HeKOTOPOM BENUYMHBI, «UCTUHHOE» 3HayeHWe, MNOrpellHoOCTb W HeonpefeneHHocTe. OBcyxgaroTes
COCTaBnsoLLe HeonpeaeneHHoCTH U METOA LI, NO3BOMAOLLME OLEHUTE 3HAYEHNUA 3TUX cocTaBnsowux. [MNpegnaratotes
Takke MeToAbl BbIYUCMEHUSA CyMMapHOW CTaHfapTHOW HeonpedeneHHOCTM W OLUEHKM paclUMpeHHoW (MOnHow)
HeonpegeneHHoCTH.
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Mpunoxenune A

A.1 KomnbloTepHOe nporpaMMHoe obecneyeHme

A.1.1 CRnOXHOCTb BbIMUCMEHUN, HEOOXOAUMBIX ANA MNOATOHKM MOAENU KanubpoBKM W OLEHKM
MOrMOLLEHHOW A03bl HEU3OEXHO MPUBOAMT K MCMOMNb30BAHUIO KOMMLIOTEPHLIX NPOrpaMM Ans BbINONHEHUSA
3TUX BbluMCneHnin. CyLlecTBYeT MHOr0O KOMMEPYECKM AOCTYMHbIX MaKeTOB MNpOrpamm, MNO3BOMSAOLMX
BbIMOMHATL HEKOTOPLIE UMK BCE NPEACTaBNSIOLLME MHTEPEC BLIYUCTIEHUA.

A.1.2 MNpumepamu NakeToB NMPOrpamMmm SIBNSAIOTCA 00LMe CTaTUCTUYECKUE NMaKeThbl Takue kak SAS,
Statistica, Statlab, Stata, Sigman Stat wnu Minitab; cneumanuampoBaHHble nNAKETLI/A3bIKM Takue Kak
MathCad, Splus unu GraphPad wnu nporpaMmbl Ansi NOBCEAHEBHbLIX HYXXA, BCTPOEHHbLIE B SMEKTPOHHbIE
Tabnuupl, Takue kak Excel.

A.1.3 MHOrMe cratucTuyeckue nakeTbl NPeAnonaraloT, YTO AaHHbIE CKOMMOHOBAHLI B HE3aBUCUMbIE
(X)Y) napbl. OnA Takux CTaTUCTMYECKMX MAKETOB CTPYKTypa [AaHHbIX, BO3HMKaoWwas npu kanubGpoBke
[03MMeTpa, Korga O4HO 3HavyeHue X UCNonb3yeTcs AN MHOMMX 3HadYeHuin Y, aBnseTtcsa HeTunudHon. [lo
STOWM MPUYMHE XOpOLLEE KAYEeCTBO PE3ynbTaTOB BbIYUCMEHUW HE MOXET ObiTb AOCTUFHYTO C NOMOLLBIO
TONbLKO CTaHAAPTHbLIX ONUMIA NPOrPamMmbl; OHO AOCTUraeTCsi HEKOTOPbIM KOMOMHUpOBAHWMEM Haanexalum
06pa3om BbIOpaHHbIX 3NEMEHTOB CTAHAAPTHOrO BbiBOAA, obecneuuBaemMoro AaHHoOW nporpammon. [Onsa
npoBeaeHns Takou paboTbl HeOOXOAMMO AeTanbHOE MNOoHMMaHue 000oMX MEeTOAOB pacyeTa, T.e. Kak
BbIMONMHAEMOrO0 [AaHHbIM CTATUCTMYECKMM NaKeTOM, Tak M peanbHO Tpebyemoro pana o06paboTku
pe3ynbTaToB.

A.1.4 BONbLUMHCTBO CTAaTUCTUYECKMX MAKETOB HE WMEKOT NPOrpaMm YMCNEHHOro obpatleHus
(MHBEpTUPOBaHUS)) HEOOXOAUMBIX ANSA OLEHKM MOrMOLLUEHHON A03bl U HEONpeAeneHHOCTU MOrnoLIEHHON
[o3bl. JTa onepauusi paccMaTpuBaeTCsl Kak maremaruyeckas PyHKUMSA U, COOTBETCTBEHHO, €€ MOXHO
HanTM B 6onee MateMaTUyeckn OpPUEHTMPOBAaHHLIX NaketTax, Takux kak MathCad wnu MatLab wnu cpeau
MaTemMaTUYeckmx OyHKLMIA NEKTPOHHbIX Tabnuy,.

A.1.5 Mpwu BbINONHEHUU KANMOPOBKK A03MMETPA M OLEHKE A03bl C UCNONBb30BAHUEM CTaTUCTUYECKUX
nakeToB OOLero HasHa4yeHUst WWUNWU SMEKTPOHHLIX Tabnuuy MOXeT BO3HMKHYTb HeobX0aMMOCTb B
006beAMHEHUN HECKOMNbKMX BbIXOAHBIX AAHHLIX AN NPOBEAEHUA NPEACTABNAOLWMX UHTEPEC BbIYUCIIEHUIA.
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