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JIeHUe U MeKcMbl pa3meujaromces makxe 8 UHEopMauuoHHOU cucmeme obujeao Mnosib308aHuss — Ha ou-
yuanbHom calime ®eldepasibHO20 a2eHmemea o MexHU4YEeCKOMy peaynuposaHuro U Memponoauu e cemu
UHmepHem (www.gost.ru)

© CraHgaptuHcopm, 2017

B Poccunckon ®egepaumum HaCTOALWMIA CTaHAAPT HE MOXKET OblTb NONMHOCTLIO UMM YACTUYHO BOCNPOU3-
BeEH, TUPAXMPOBAH M PacnpOCTPaHEH B kayecTBe ouumanbLHOro usganus 0e3 paspelueHusa degepansHo-
ro areHTCTBa Mo TEXHUYECKOMY PEryrnmpoBaHuio U METPONOTUN


https://meganorm.ru/list/1-0.htm

rOCT 34155—2017

CopepxaHue

1 OBMACTD MPUMEHEHUS .....ccntiiiieee ettt ee e e e et e e e e e ettt ee e e e e ettt ee e e e eaaas e eee e easaeaeeee e saeeeeeeaesesseaeeeeeasssnnaees
2 TepMmuHbl U onpegenexHns
3 3HayeHue n npumeHeHne

4 YCTaHOBKU AN 0ONYYEHUS Y BUABI OOPABOTKM .....eeeivvie ettt et te et eete e e rabe e e s ette e s s eraeeeanns 4
5 XapaKkTepUCTUKN UCTOUHUKOB UBTTYUHEHMS .. ..eeveeietiereeeeesestnteteeeessausesteeeassssnssseaeessaassneaeeseeassnsnseeeeesansnseneeeesann 5
6 [LOBUMETPUUECKME CUCTEMDI ...ueieeieiiieeeeeeeeesatieteeeeessestee e aeaeeaaataeeaeaeeeaasasateaeeesasseseeaeeesssassbeeeeae s ssntnaeeeeeaassnnseees 6
7 OLEHKA TEXHOMOTUYECKOTO KAUECTBA .....vvvvvieieeiiiiiiieeeeeeetteeeees e esbtesaeeeesastansaeeeesssanraneeeenans ...10
8 MeTogonorna aKCnepMMeHTOB U KapTUPOBaHUE A03bl ...10
9 [1o3MMeTpUs B X04€ NPOBEAEHUA SKCMEPUMEHTA .....cviviiriieiiiieiieieieeieeeeieeeaeeeeeeeaeeeaeeaaaeaaeeeans .13
TO JOKYMEHTALIMS . ....cevveeeieeie ettt et e et e et oo oo oo e e oo e et e e et e e e e e et ea st sss st ss st ss s s se s e e beebeaesaeeeeeeneees 15
11 HEONPEAENEHHOCTD UBMEPEHUM ..o e e e ettt e e e te e ee e e eeeenaeaenaes 16
MpunoxeHue A (cnpaBovHoe) KOMMNbLIOTEPHOE MPOrPAMMHOE ODECMIEUEHUE .......ccvvereeiiieeeciiee et 17
ST a 1 To Ty o: 1o o1 L S RO OSSO SRR UOTPRP 18



roCT 34156—2017

M E XTI oOCYAAPGC CTBETUHHB # CTAHJALAUPT

PykoBOACTBO N0 A0O3MMETPUM NPYU UCCreA0BaHUM BIUAHKUSA paguauumn Ha NnuueBble
M CenbCKOXO3AMCTBEHHbIE NPOAYKTHI

Guide for dosimetry in radiation research on food and agricultural products

DNara BBepeHna — 2019—02—01

1 ObnacTb NpUMeHeHus

1.1 [aHHbIl CTAHAAPT COAEPXUT MUHMMATbHbIE TPeOOBAHUA NO AO3UMETPUU, HEOOXOAUMON NPU NPO-
BEEHMUN UCCNeAOBaHMWIA MO BNUSIHWIO paAuaLIMmM Ha NMULLIEBLIE U CENbCKOX03ANCTBEHHbIE NPOAYKTLI. Takne uc-
cneaoBaHWs BKNOYaloT B cebsi yCTAHOBNEHME KONMUYECTBEHHON 3aBUCUMOCTU MeXAay MOrfOLUEeHHOW A030M U
COOTBETCTBYIOLMMI 3(hpeKkTamm B yKazaHHbIX NpoaykTax. B faHHOM cTaHaapre ocBeLleHbl 06Lue BOnpocChI
JO3MMETPUM B XOA4E TaKUX MCCNEA0BaHUI U NPpU NyOnukauum ux pesyneratos. JJosumeTpusi JomiHa paccMa-
TPUBATLCA KaK HEOTbEMMEeMas YacTb IKCNEPUMEHTA.

MpuMmevyaHnuns

1 CAC paspaboTana mexayHapogHblih ObLuit ctaHaapT u lNpakTuyecknii Kogekce, B KOTOPbIX pacCMOTPEHbI BOMPO-
cbl NPUMEHeHNs pagmnalun Ans o6paboTku NULLEBLIX NPOAYKTOB. B 3TUX AoKyMeHTax 0co6o nof4epkHyTa posib A03UMe-
TPWK, NPUMEHEHNe KOTOPOW rapaHTUpyeT cobniofeHne npasun paguaumornHoi obpabotkm [1], [2].

2 [laHHbI cTaHgapT COA4EPXKUT CNpaBo4Hy0 MHpopMauuio B Buge npumedanuil. Monb3oBatenu Takke AoMmKHbI 06-
pallaTbCs K cchikaM, NpuBeAeHHBIM B pasgene «bubnuorpadusy».

1.2 HacrosiLuee pykoBOACTBO OTHOCUTCA K MCCNEAOBAHUAM C MCMONb30BAHMEM CREAYIOLWNX BUAO0B NO-
HU3MPYIOLLE pagmaummn: raMma-u3ny4yeHue, PeHTreHOBCKOe (TOPMO3HOE) U3Ny4eHUe U ANEKTPOHHBIE MYYKU.

1.3 B HacTosiLiem cTaHgapTe npuseaeHbl TpeBoBaHMA K 4O3UMETPUN Kak Npu BbIpaboTKe 3KCNepUMEH-
TanbHOro MeToAa, Tak M B CTaHAAPTHbIX 3KCNepuMeHTax. B Hem He paccmaTtpuBatotcst TpeGoBaHuS K A03uMe-
TPWUM NPU OLIEHKE KayecTBa MOHTaXa MW NPU OLEHKe ONepPaLMOHHOrO KayecTBa yCTaHOBOK AnA 00nyyeHus.
3Tu acnekTbl paccMarpusaioTtcs B [3—7).

1.4 [aHHbIA CTaHAApPT HE HALUENeH Ha TO, YToObl OrpaHUYUTbL IKCNEpUMEHTATopa B BbiOOpe meToanku
aKkcnepumeHTa. 3agaqa CoOCTOMT B TOM, YTOObI rapaHTUPOBaTL MPaBUITbHBIA BLIOOP UCTOUMHUKA M3NYYEHUSA U
METOAMKN IKCMEPUMEHTA, NPV KOTOPOM PEe3ynbTaThbl IKCNepUMEHTa Obinu Obl MOHATHBI U NONE3HbI APYTUM UC-
cneaoBaTensam U PyKOBOASLLIMM OpraHM3aumnamMm.

1.5 MNpu n3MepeHnsx HeobxoauMO NPUHUMATL BO BHUMAHWE CYMMAapPHYI0O HEONPEAEneHHOCTb NOrmno-
LLIEHHON 03kl paguauun u ee Bapuauuu no o6bemy obnyyeHHoro obpasua [8].

1.6 [daHHblil CTaHAAPT HE CTaBUT CBOEW LIENbI0 OCBETUTL BCE BOMPOCHI, UMEIOLME OTHOLLEHUE K Be30-
nacHoCTu paBoTel MPKU €ro NPUMEHEHUU, €CNN TaKOBbIE UMEIOTCH. Ha nonb3oBatene craHaapTa nexuT OTBET-
CTBEHHOCTb 3a BbIpaboTKy 4OCTAaTOYHbIX Mep 6e30nacHOCTU nepes HavyanoMm paboT ¢ y4eTOM HOPMaTUBHbBIX
OrPaHUYEHUN.

2 TepMUHbI 1 onpeaeneHus

B HacToAeM cTaHaapTe NPUMEHEHbI CrieayloLue TEPMUHBI C COOTBETCTBYIOLUIMMM ONpPeAEneHUsIMU:
2.1 nornoweHHaa posa D (absorbed dose): Konuyectso aHeprun MOHU3MPYIOLLErO U3Ny4YeHUs], NOrno-
LLIEHHON B €4MHULIe MACCbl ONpeeneHHOro BeLlecTsa.

U3pgaHue odpuumanbHoe
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MpumeyaHusn

1 EavHuya B cucteme CU nornoweHHon fo3bl — rpeit (Ip), rae 1 rpeit sBnsieTcA aKBMBaANEHTOM MOrNOLWEHUS
1 AXoyns Ha kurorpamMm mMacchl aHHoro Bewjectsa (1 I'p = 1 [i/kr).

2 MaremaTtmnyeckoe onpefeneHune 3Toi 3aBUCUMOCTU — YacTHOe OT AeneHus de Ha dm, rae de — cpefiHee 3HaYeHue
AndpdepeHLnanbHOR SHEprimn, NepefaHHoR MOHU3NPYIOLLUM U3nyYeHueMm BellecTBy AuddepeHUmanbHon Macesl dm.

L
dm
3 PaHee vcnonb3oBaBLIasics efuHULa nornoweHHon fossl — paf (1 pag = 100 apr/r = 0,01 I'p). MNornowexHyto
A03Yy UHOrAa Ha3bIBaloT NPOCTO [O30M.

2.2 KapTUpPOBaHUe NOITIOWEHHOW A03bl (OnpeaerieHue NPOCTPAHCTBEHHOro pacnpeaeneHus no-
rmoweHHon Ao3bl) (absorbed-dose mapping): UamepeHue nornoLeHHoN 03bl BHYTpY 00ITy4EHHOro Npoayk-
Ta ANna NOslyYeHus1 O4HO-, ABYX- U TPEXMEPHOro pacnpeaerneHunsl NornoweHHoW 403bl B LIENSX onpeaeneHna
KapTbl 3Ha4E€HWUI NOrMNOLLEHHOW A03bI.

2.3 MOWHOCTb NOrfowWeHHon A03bl D’ (absorbed-dose rate): MornmoweHHaa B matepnane aosa, or-
HECeHHas K €MHULE BPEMEHN.

MpumMmeyvyaHusn
1 Eaunmua B cucteme CU MolLHOCTM NomoLeHHoi fo3sl — p - ¢ 1.
2 MartemMartuyeckoe onpegerneHune aToil 3aBUCUMOCTM — npupatleHue dD 3a Bpems dt (aeneHHoe Ha df) (cm. [10]).

_dD
=

2.4 akKkpeOuTOBaHHaAs Ha MNpaBO KanUMOpPOBKM Ao3uMeTpuueckasa nadcoparopusa (accredited
dosimetry calibration laboratory): [loaumerpuuyeckasa naboparopus, NONyYMBLLAS OT aKKPEAUTYIOLEH OpraHu-
3auUuMM AOKYMEHT, NOATBEPXAAIOLLUIA €€ KOMMETEHTHOCTb NPOBOAUTL HE0OX0AUMbBIE onepauumn no kanubposke
UM NOBEPKe A03UMMETPUYECKUX CUCTEM B COOTBETCTBMM C TpeGOBaHUAMM HOPMATMBHOW AOKYMEHTALMW ak-
KpeauTYIOLLEN opraHmsauuu.

2.5 Topmo3Hoe usnyyeHue (bremsstrahlung): dnekrpoMmarHuTHaa paauauus ¢ LULMPOKUM CNEKTPOM, U3-
nyyaemas B TOM crnyvae, korga obnagaroLume sHepruen 3apshkeHHble 4acTuubl NOABEPraloTca BO3AENCTBUIO
CUIBHOTO 3NEKTPUYECKOTO UMM MArHUTHOTO MOMsA, Hanpumep B6NM3n aTOMHbIX AAep.

2.6 paBHOBecHe 3apAXeHHbIX YacTtuy (charged-particle equilibrium): Ycnosue, npu KOTOPOM KMHETU-
YyecKas SHeprus 3apsbkeHHbIX YacTul, (6e3 y4eTa SHeEpPrumn Nokos), NPOHMKALLIMX B BECKOHEYHO Manbii 06bem
obnyyaemoro Matepuana, paBHa KUHETUYECKOW SHEPrUU 3apsPKeHHbIX YacTULl, UCXOASALLMX U3 9TOro 0bbema.

2.7 ko3pchuumeHT HepaBHOMEpPHOCTU A03bl (dose uniformity ratio): OTHOLWEHNE MakCcumarnbHOro K
MUHUMAaNbLHOMY 3HAYEHUIO MOTMOLLEHHON J03bl B 00My4aemMOM NMPOAYKTE.

2.8 posumeTp (dosimeter): Mpubop, KOTOPLIN NOA BO3AENCTBMEM OBMYyYEHUSs 4EMOHCTPUPYET KOMNU-
YECTBEHHOE U3MEHEHUE, KOTOPOE MOXHO CBSA3aTh C MOIMOLLEHHOW J0301 B AaHHOM Matepuare, UCnonb3ys
COOTBETCTBYIOLLUME U3MEPUTENLHbIE NPUBOPLI U NpoUeaypbl.

2.9 peakuus gosumetpa (dosimeter response): Bocnpon3Boaumblii KONMYECTBEHHbIN PaanaLMOHHbIN
3 heKT, KOTOPLIN BbI3LIBAETCS B 03UMETPE BO3AENCTBUEM ONPEAENEHHON NOrMOLEHHON A03bI.

2.10 posumeTrpunueckas cuctema (dosimetry system): Cucrema, ucnonb3yemas agns onpegeneHusi no-
MOLLUEHHON A03bl, COCTOALLAA U3 O3UMETPOB, U3MEPUTENbLHONW annapaTypbl U COOTBETCTBYIOLLMX 3TANOHOB,
a TaKKe METOAUK MPUMEHEHNS JaHHOW CUCTEMBI.

2.11 anekTpoHHoe paBHoBecue (electron equilibrium): PaBHoBecue 3apskeHHbIX YacTuy (CM. 2.6), npu
KOTOPOM 3apSXKEHHbLIMU YacTULAMMU SIBRIAKOTCA 3NEKTPOHbI, NPUBOAUMBIE B ABWXEHWE hoTOHaMu, obnyyato-
LWMMKU maTepuan.

2.12 pecpepeHCHbIN 3TaNOHHbIN fo3umeTp (reference-standard dosimeter): [oO3uMeTp BbICOKOIO Me-
TPONOrM4ECKOro KayecTBa, UCMoJIb3yeMblii B Ka4eCTBe aTanioHa Ans peanusaummu MeTPoNornyeckon npocne-
XXMBaeMOCTU A0 NEePBUYHLIX 3TANOHHbIX 4O3MMETPOB.

2.13 noBTOpPAAEMOCTb pe3ynLTaToB u3mMepeHun (repeatability of results of measurements): Xopowas
COrnacoBaHHOCTb MEXAY pesynbratamu nocrnefoBaTernbHbIX U3SMEPEHUIA OAHON U TOW e 3MEepPAEMOn Benu-
YMHbI MPU BbIMNONIHEHWM BCEX CreayoLLMX YCIOBUIA: UCMONb30BaHUE OAHOW U TOW e NpoLeaypbl U3MEPEHUN;
MU3MEPEHUA NPOBOAUT OAWH U TOT XKE OMeparop; UCMONL3YETCA OAUH U TOT XXE U3MEPUTENbHLIA Npubop B
HEN3MEHHbIX YCIOBUAX NPU HEM3MEHHOM €ro PacrosiOXEeHUU, NPUYEM U3MEPEHUS NPOBOAATCA B TEYEHue
KOPOTKOTO MPOMEXYTKA BPEMEHW.

D

MpuMmevyaHne —3tu YCNoBUA Ha3bIBaKOTCA «yCIOBUAMU NOBTOPAEMOCTUY. [MoBTOPAEMOCTb MOXET 6bITb Bbl-
paxeHa Konn4ecTBeHHO ¢ UCMOoNb30oBaHMeEM AUCNepcun pesynsraToB.

2
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2.14 BOCNpoOU3BOOUMOCTb pe3ynkTaToB uamepeHui (reproducibility of results of measurements): Xo-
poLLas COrnacoBaHHOCTb MEXAY pesynbTaTamMu NOCNEA0BaTENbHbIX U3MEPEHMIA OO4HOW M TON e 3MepsieMol
BENUYNHbI NPU 3aMEHE. NpuHUMNa unn mMetoaa M3MepeHI/II7I, oneparopa, UsSMepuTenbHOro npmﬁopa, MecTa ero
pa3sMeLLeHusl, yCrosuii NPUMEHEHUs1 U BPEMEHU NPOBeAeHUA USMEPEHUN.

MpuMeYyaHUe— KoppekTHoe onpeferneHne BOCIPOU3BOAUMOCTY TpeByeT nepeyuncrieHns YCrioBui, KoTopble
MEHSNUCE NPU MPOBEEHUN U3MepeHUit. BocnponsBoguMocTb MOXET BbiTb BbipaxeHa KONM4ECTBEHHO B TEPMUHAX JUC-
nepcun pesynsTaToB. B aHHOM KOHTEKCTe Noj pesyrsraTaMu U3MepeHuii cneayeT NoHUMaTh UCMpaBleHHble pe3ynsTaTh.

2.15 pa6ouuin gosumetp (routine dosimeter): lo3umeTp, kKanMBpOBaHHbI N0 NEPBUYHOMY, pedepeHc-
HOMY WU BTOPUYHOMY 3TanNOHHOMY J03UMETPY U UCMONb3YEMbIN MPU NOBCEAHEBHLIX U3MEPEHUSAX NOTNOLLEH-
HOW A,03bl.

2.16 mogenupyrowuin npoaykr (simulated product): Martepuan, CBOWCTBa KOTOPOro ocnabnarb U pac-
ceusatb U3nyyeHne B6rM3KM K aHaNOrMYHbIM CBOMCTBaM 06y4aemoro NpoaykTa, Marepuana unm BeLecrBa.

2.17 npocnexuBaeMocTb (traceability): CBOWCTBO pedynsrata U3MEpeHUin unu 3Ha4eHns sTanouHa, no-
3BONsAOLLEee COOTHECTU yKa3aHHbII7I pesynbsrar unu sHa4eHmne ¢ ycraHoBneHHbIMKU pe(*)epeHCHblMl/l 3Ha4YeHns-
MK (COOTBETCTBYIOLLMMMU, KAK MPABKUIMO, HALMOHATBHBIM UK MEXAYHAPOAHBIM STarioHam), UCMONb3ys Henpe-
PbIBHYIO NOCNEA0BATENBHOCTD CIIMYEHNIA, KAXA0€E U3 KOTOPbIX UMEET YCTAHOBMNEHHYIO HEONPEAENEeHHOCTb.

2.18 aTtanoHHbIN go3umeTp-nepeHocuuk (transfer-standard dosimeter): [o3umerp, 4acTo ABNSAIOLLMIA-
¢ pedpepeHCHLIM 3TaNoHHLIM J03UMETPOM, MPUrOAHLINA ANA TPAHCNOPTUPOBKU MEXAY Pa3nUYHbIMU MECTONO-
NOXEHUAMU, NPUMEHSIOLLUINCA AN CPABHEHUA PE3YNLTATOB U3MEPEHUA NOTMOLLUEHHON J03bI.

2.19 Tpan3uTHana po3a (transit dose): MNornoweHHan Ao3a, NONy4YeHHasA NPOAYKTOM (Mnu AO03MMETPOM)
BO BPeMSl TPAHCMOPTMPOBKM U3 MYHKTa OTMPAaBIEHUA A0 MECTa PacnofioXXeHUs1 YCTAHOBKU Ans obnyyeHus
unu, B cnyyvyae npuMeHeHua I'IOJ:LBI/I)KHOVI yCTaHOBKWN ANA 06nyt|e|-|u;|, Korga yCraHoBKa nepemMeLlaeTcsd U3 He-
pabouero nonoxxeHusi B pabodee n 06paTHo.

2.20 HeonpeaeneHHOCTb (M3mepeHun) (uncertainty (of measurement)): MNMapameTp, CBA3aAHHLIN C pe-
3ynbTaToM U3MEPEHUS N XapaKTEPU3YIOLLUIA AUCNEPCUIO 3HAYEHUI, KOTOPYIO 0OO0CHOBAHHO MOXHO Obirno Obl
OTHECTU K U3MEPSAEMON UK CBA3AHHON C HEWl BENUYUHE.

2.21 peHTreHoBCcKOe usny4venue (X-radiation): MoHu3upyioLee aneKTpoMarHUTHOE U3NyYeHue, BKIIo-
yatoLLee KaK TOPMO3HOE U3IyYEHNE, TaK U XapakKTepUCTUYECKOE U3NYy4YEeHNE NPU Nepexoae aTOMHbIX ANEeKTPo-
HOB Ha Gonee HU3KME YPOBHMU.

2.22 octaTtok (residual): PasHocTb Mexay HabnogaemMbiM 3HaYEHUEM U 3HAYEHUEM, PACCHUTaAHHBIM C
MCMNOMb30BaHUEM PErpeCCUOHHON MOAENM .

2.23 yeneBasn po3a (target dose): MNMornolweHHas Ao3a, npeAHasHA4YeHHan ANA NPeaCTaBNAIOLErO UH-
Tepec o6bema BHyTpu oBnyvyaemoro obpasua.

MpuMedaHue—OnpegeneHus pyrux TEPMUHOB, UCMONb3yeMbIX B CTAHAAPTE N UMEIOLNX OTHOLIEHNE K pa-
LVaLMOHHBIM U3MEPEHUAM U [O3UMETPUN, MOXHO HaiTu B [9]. Onpepenenus B [9] coBmecTUMbI ¢ onpeaeneHuamu B [10];
3TOT [JOKYMEHT MOXET UCMOMb30BaThCA B Ka4eCTBe ankTepHaTUBHOIO.

3 3HauyeHne u npumeHeHue

3.1 Hacroswumin ctaHgapt gaet obuyio OPUEeHTUPOBKY B BOMPOCaxX AO03UMETPUN ANSA 9KCNEPUMEHTOB C
MULLEBLIMM U CEMbCKOXO3AWCTBEHHLIMW NPOAYKTaMMU, BKIIKOHAs Takxe NpeAcTaBneHne pesynstatoB aKkcnepu-
MEHTOB. B nccneaoBaHusx, kacawowwmxcs SpdpekTMBHOCT 00MyYeHUA MULLEBbIX U CEeNIbCKOXO3ANCTBEHHbIX
NPOAYKTOB C LIENblO NONyYeHUs onpeaeneHHOro NonoxnTensHoro pesynesrara, Heo6xoauMo onepuposartb G
pasnu4yHbIMKU XapakTepucTUKamMu MOrnoLeHHbIX 403 B X04€e pasfuyHbIX 3KCNEPUMEHTOB C pasnu4yHbIMU Npo-
aykramu. Hanpumep, nornoweHHasa aosa, Heobxogumasa onga crepunusaumum Hape3aHHbIX KYyCOYKOB (PpyKTOB,
3HAYUTENbHO MEHbLLUE NOrMoOLEeHHbIX 403, H606X0,E|VIMbIX Ana ge3akruBaLlnMn HEKOTOPBLIX NAaTOreéHHbIX BakTe-
puii B Msice unu ans ob6eszapa)kvBaHus cneLmii.

MpumedvaHune — lMpumepamn BaxHbIX 3pdekToB 06NyUYeHUA ABNAIOTCA: NogaBlieHNe XNU3HeCNoCOBHbIX
nuLlesbiX BakTepwii, BUpYcoB W NapasuToB; puTocaHuTapHasi obpaboTka (Hanpumep, fe3snHdeKLMA PPYKTOB U OBOLLEN),
npegoTBpaLleHne NpopacTaHus; 3afepXka CO3pEBaHUs; UBMEHEHUA B XMMUYECKOM COCTaBe MNPOAYyKTa; U3MEHEHWe Kade-
cTBa npoaykTa. JansHelillee paccMoTpeHue aTnx ahPEKTOB He NPesyCMOTPEHO HACTOALMM CTargapToM (cm. [11—14]).

3.2 B 4aHHOM PYKOBOACTBE NpeacTaBneHa uHdopmaumsi, OCBELLatoLLasi METOAOMOMMI0 u cnocob npea-
CTaBINEHUA Pe3ynbTaToB M3BMEPEHWUI NOFMOLLEHHON 403kl paguaLymm, koTopble 06ecne4nBaroT NOBTOPAEMOCTb
B 9KCNEpUMEHTaxX, NPOBOANMBIX PasfUYHbLIMKU UCCREea0BaTeNsIMU, G Y4eTOM TOrO, YTO CTeneHb Buonoruye-
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CKOro ahheKkTa MOXET 3aBUCEThL OT PA3NIMYHBLIX (hAKTOPOB, TAKUX KaK TUM UCTOUHMKA U3NY4YEeHUS, MOLLHOCTb
MOTMOLLEHHON [A03bl, SHEPIUS U3NYYEHNsA, COCTOSIHUE OKPYXKAIOLWEN cpedbl B npouecce o6ny4eHusi, TUn uc-
MOnb3yeMOoro U3nyyeHus.

MpumedaHue — DakrTopbl, KOTOpbIE MOIYT BNUSATL Ha pe3ynbraT BO34eNCTBUS U3ITYHEHUS HA CeNbCKOXO03Ai-
CTBEHHble NPOAYKTHI, BKIoYaloT B cebsi: copT, BUJ, pasHOBUAHOCTb, XU3HECTOWKOCTb, BPeMs XpaHEeHUs, UCXOAHOe Kade-
CTBO, COCTOSIHUE CMENocTy, TeMNepaTypy, coaepxxaHue Bnaru, pH, Bua ynakoBku, ycroBusi TPaHCNOPTUPOBKK U XpaHEHUS.
XoTa BnusiHe aTux pakTopoB He obcyxaeTcA B AaHHOM PYKOBOACTBE, OHW [OIDKHbI YHUTHIBATLCA NPU NaHUupoBaHUK
akcnepumeHToB (cM.[11—14]).

3.3 O3kcnepumeHT [ormkeH obecneuMBaThb MaKCUMANbHYIO PaBHOMEPHOCTb 0Ony4eHus obpa3sua.
Ha npakrtuke nornoweHHas go3a B o6pasue byaer BapbupoBaTb B HEKOTOPbLIX Npeaenax. [nsa onpeaenexHua
YPOBHEM, NONOXEHUSA U BOCNPOM3BOAMMOCTM MaKCUManbHOW Dy, 1 MUHUMArLHOM D, NOTMOLUEHHbIX 03
ANA AAaHHOIO NepeyYHs XapakTepucTUK SKCNepuMeHTa UCNonb3yeTcs NPOCTPaHCTBEHHOE pacnpeaeneHune no-
rMOWEHHOW A03bl (KapTa NOrMoOLUEHHbIX A03). JI03UMETpPbl, KOTOPbie UCMONb3YITCA ANA MONyYeHUs KapTbl
NOrNOLLUEHHBbIX 03, AOIMKHbI ObITb paboTOCNOCOGHLI B MHTEPBanax A03 U rPagueHToB 403, ONU3KUX K TeM,
KOTOpble 0XXMAaloTCs B 00ny4aembix obpasuax.

3.4 MonesHyio MHGOPMAaLMIO O pacnpeaeneHnn NornoLeHHoN 103bl B 0brnyyeHHOM obpasue, B 0co0eH-
HOCTK BONU3M rpaHuL, pasaerna marepuarnos, MOTyT AaTb TeopeTudeckue pacyersl (M. [15]).

4 YcTtaHOBKM Ansa obnyuyeHusi u Buabl o6paboTku

4.1 Tunbl YCTaHOBOK ANnA 06nyYeHus

B AaHHOM CTaHAapTe paccMaTpuBaloTCs YCTAHOBKU, B KOTOPbLIX ANA uccnegosaHua BNMUAHUA WOHU3UDY-
owero n3ny4yeHua Ha nuuleBbie U CENbCKOXO35IMCTBEHHbIE NPOAYKTbI UCNONb3YIOTCA rAaMMa-u3ry4eHune, peHT-
reHOBCKOE (TOPMO3HOE) M3NYyYEHUE U YCKOPEHHbIE SMEKTPOHbI.

MpuMeyvyaHue — B pasgenax 4 u5 faetcs kpaTkuii 0630p TUMOB YCTaHOBOK ANS 06nyYeHns n ux paboqmx
XapaKTepucTuK. Paboune xapakTepucTMKU UCTOMHUKOB paauauuu, Bua paavauun, 3Hepris pOTOHOB UM ANEKTPOHOB,
pasMepkl U NNOTHOCTL 06pasLoB, NoABepraeMbix 06nyyeHuio, — Bce 3Tu haKkTopbl BAUAKOT Ha NPOLECC NOMMOoLWeHns na-
JaloLLEro N3Ny4YeHUs B SKkCnepuMeHTanbHLIX obpasuax. MccriefoBaTensiM, He 3HaKoMbIM ¢ paGounMK XapakTepucTUKamMu
MCTOYHMKOB WM3NyYeHus, yoenuTensHO peKOMeHAYeTCA Nepes HavyanoM aKCNePUMEHTOB 03HaKOMUTLCS C COOTBETCTBYHO-
LLIMMU CCLINTOYHBEIMU MaTepuanamu [16—24].

4.2 ABTOHOMHbIEe raMMa- U PeHTreHOBCKME (TOPMO3HbIe) 06GryyaTenu ¢ CyXMM XpaHunmiuem

B HacTosiLee BpeMsi B GONbLUMHCTBE UCCNEL0BaHUI, MPOBOAUMBIX C MULLIEBLIMU U CENbCKOXO3ANCTBEH-
HbIMM MPOAYKTAMM, UCMONb3YIOT raMma-o6myyartenu Ha ocHose '37Cs unn Ha ocHose 0Co, a Takke peHT-
reHoBCKMe (TOPMO3Hble) aBTOHOMHbIE 0Gny4yarenu. OTu yCTAaHOBKU 3KPAHWPOBAaHbI CBMHLIOM (MNWM  APYrUM
NOAXOAALLMM MaTepuanomM ¢ 6onbLIMM aTOMHbIM HOMEPOM) 1 0ObIMHO CHAGXKEHbI MEXaHU3MOM ANsi nepeme-
LLIEHWUA KOHTelHepa ¢ ofpasuaMu OT MecTa 3arpyaku 4o MecTa 0GnydeHus.

MpunmeyaHue — KaknpaBuno, aBTOHOMHble rammMa-obnyyaTesnin ¢ CyXum XpaHunuiem UMerT orpaHuyeH-
HbIl 06beM Kamepbl ANns 0BnydyeHns. 3ToT TMN obnydaTtens knaccuduumpyercsa kak ANSI Category 1, Self-contained dry
storage gamma irradiators [25].

4.2.1 B aBTOHOMHBIX ramMa-oGny4aTensax NPUMEHSIOT KPYroBoe pacnpeieneHne UCTOMHUKOB Ans obe-
CNeYeHnst PABHOMEPHOTO MOMyY€eHNs MOFMOLUEHHOM 403bl OTHOCUTENbLHO LIEHTPA, B KOTOPOM NoMeLaeTcs 06-
ny4vaembiin obpasedn,.

4.2.2 [pyroii MeToa nony4yeHusi paBHOMEPHON A03bl B 06pa3ye npu UCnosnbL30BaHUN raMma- U peHTre-
HOBCKMX YCTAHOBOK COCTOMT B TOM, 4TOObl BpaLlaTb KOHTEHHeP ¢ 06pa3LoM B NOne u3nyyeHns ¢ NOMOLLbIO
NMOBOPOTHOTO cTona obnyyarens.

4.3 ABTOHOMHbIe raMMa-o6nyyvaresniu ¢ BOASAHbIM XpaHunuuem

O6nyyeHne 06pasLOB MOXET TaKKe NPOBOAUTLCH B BOASHOM ramma-obnyyarene. B aTux ycraHoBkax
MCTOYHMK M3MYYEHNSt HAXOAUTCA B XPAHUMULLE B BUAE MOCTOSIHHO SKpaHMpOBaHHOro pesepsyapa (06bl4HO
3anonHeHHoro Boaoi). Obpasubl Ana 06ny4YeHUss NoMeLLaloTCA B BOLOHENPOHMLIAEMYIO KAMEPY W B HEil ony-
CKalTCs B BOAY PSAAOM C UCTOMHUKOM M3MYYEHUSA.

MpumeyaHune — IT0T TUN obnydvaTens knaccudpuuupyetcst kak ANSI Category Ill, Self-contained wet source
storage gamma irradiators [26].
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4.4 KpynHomacwTaGHble raMmMa-yCTaHOBKU ANsA 06ny4YeHuA

Famma-obnyueHue uccnegyembix 06pasUoB BbINOMHAETCA TAKKE HA KpynHoMacwTabHbix obnyyarernbs-
HbIX YCTaHOBKaX C XPAHUMULLEM CyXOr0 TMNa UMW C BOASHLIM pe3epByapoM. B aTux yctaHOBKaxX MCTOYHMK
W3nyYeHus npeacTaBnseT coboit Habop crepxHeii, conepxalux 59Co 1 cnocoBHbIX onyckaTbes B GONbLLYI0
obnyJatenbHylo kamepy U NoAHUMaTbLCs U3 Hee. Mpu Bo3BpaTe U3 kamepbl ANA 06Ny4YeHUs UCTOYHUK SKPaHU-
pyetcsi BOAON (BOASAHOW TMM) MNN NOAXOASLMM MaTepuanom ¢ 6onbLIMM aTOMHbIM HOMEpOM (Cyxon Tum), a
TaKke oboummu cnocobamu.

MpuMmeuvyaHne — OTn Tunul obnyyatenei knaccuduyupytores kak ANSI Category IV, Dry storage gamma
irradiators [27].

4.4.1 PexxuM HenpepbIBHOW paGoThbl

OObluHbIN METOA 00My4YeHUs1 KOHTENHEPOB ¢ 00pa3sLamMm, HaXOAALLMXCA Ha KOHBeWepe, 3aKrio4yaloTcs B
TOM, YTO Ans nofyvyeHus 6onee paBHOMEPHOM NOTMOLLEHHON A03bl KOHBEWHEp CoBepLUaeT 0anMH 060pOT Unu
Gonee BOKPYr LIEHTPanbHOTO UCTOYHMKA. Koraa o6nyyarens He UCMOMb3YETCA, UCTOMHNK U3NYyYeHUs n3sneka-
€TCA U3 Kamepbl ANa 06ny4eHus.

4.4.2 NMOpUUOHHDBIN PeXuM

AnbTEPHATUBHLIN NOAX0A 3aKIOYAETCA B TOM, YTO KOHTElHepbl ¢ 06pa3uamMu NoMeLLaloTca B kamepy
Ans obryyeHunst B TO BPEMS1, KOr1a UCTOYHUK U3NyYeHUs SKPaHMPOBAH, NOCNE Yero UCTOYHUK NepemeLLaeTca B
paboyee nonoxeHue Ha BpeMs, Heob6xoauMoe ANA AOCTUKEHUA Xenaemoi NOrMoLLEeHHON J03bl.

4.5 OneKTpoHHbIe U PEHTIeHOBCKUE (TOPMO3HbIE) YCTAHOBKMU

4.5.1 OneKTpOHHbIE YCTaHOBKMU

WCTOUHMKM 3NEKTPOHHOTO U3ryyeHus (C aHeprueit anekTpoHos bonee 300 k3B) npeacrasnsioT cobon
YyCKOPUTENU NPAMOTo AeWCTBUA (YNPaBNAeMble PasHOCTbIO NOTEHLMAaNoB) Unu Henpamoro gencteuns (¢ CBY-
reHepaTopom). Monsa u3ny4eHuss 3aBUCAT OT XapakKTEPUCTUK U KOHCTPYKLMK yckoputenen. K Takum xapakre-
PUCTUKaM OTHOCATCA NapaMeTPbl SNEKTPOHHOTO Ny4YKa, 8 UMEHHO, CNEKTP 3HEPrUN SNEKTPOHOB, CPEAHNI TOK
3MEKTPOHHOrO Nyyka 1 pacnpeaeneHne Toka nyyka no NOBEPXHOCTM NPOAYKTA.

4.5.1.1 YckopuTenu, Kak npaBuno, hopMupyIoT y3Kui Ny4OK SNEeKTPOHOB, KOTOPLI 3aTéM paccenBaeTcs
Takum 06pas3om, 4ToGkl OXBATUTL BCIO LLMPUHY KOHBEEpa, Ha KOTOPOM HaxoasTcst o6pasupl, noanexatyme 0o-
nyyeHuto. PaccesiHue aMeKTPOHHOTO MyyYKa MOXKET OCYLLECTBNATLCSA C MOMOLLbIO MarHUTHOTO ckaHepa (nyTem
ObICTPOro CKAHMPOBAHMUSA MNy4Ka, T.€. NyTeM ObICTPLIX NOBOPOTOB B TY U APYTYI0 CTOPOHY), @ TakKe C NOMOLLbIO
MarH1THbIX e OKYyCUpPYOLLMX NIMH3 UK paccenBatomx ponbr.

4.5.2 PeHTreHOBCKas (TOPMO3HaA) yCTaHOBKa

PeHTreHOBCKMIA (TOPMO3HOI) reHepaTop BbipabaTbiBAET KOPOTKOBOSIHOBOE 3MEKTPOMarHUTHOE U3ny4e-
HWe, KOTOpoe NoAOBHO ramma-u3nyyeHuto PagnmoakTUBHbLIX U30TONOB. BnuaHue aTux BUAOB U3Ny4eHUst HA
obnyyaemMble MaTepuarnsl B 00LLEM O4WHAKOBO, HO OHW Pa3nNU4aloTCA CBOUMU SHEPreTUMECKUMU CNeKTpamu,
yrmoebIMU pacnpeaeneHnaMmm n MOLHOCTLIO A03bl.

4.5.2.1 OnekTpOoHbI COBEPLUAIOT YCKOPEHHOE ABWXKEHUE K METANITMYECKOW MULLIEHU, UNU KKOHBEPTEPY»,
cAenaHHOMy M3 MeTanna ¢ 6onbLUMM aTOMHbIM HOMePOM (00bIYHO M3 Boribchpama unu TaHtana). CTOsKHO-
BEHWE 3NIEKTPOHOB C MULLEHbIO COMPOBOXAAETCA reHepaumeil PeHTreHOBCKOrO (TOPMO3HOTO) U3ny4eHus ¢
LUMPOKUM HENnpepbiBHLIM 3HEPrETUYECKUM CMEKTPOM.

4.5.3 TpaHcnopTupoBKa o6pasuoB

OGpa3subl 06bI4HO NepemeLLatoTcs B panaLyoHHOM Mofie ¢ MOMOLLbIO KOHBeliepa. M3-3a y3KOoro yrnoBo-
ro pacnpeaeneHusi u3ny4yeHus NPUMEHEHNE KOHBENEPOB AN TPAHCNOPTUPOBKU 00pa3LIOB B NONE M3Ny4eHus,
MO CPaBHEHMIO CO CTAaTUYECKUMU CUCTEMAMMK 0BNyYeHUs UNKU CUCTEMAMM C nepemelLieHnem 06pasLioB BHYTPU
3arpysku, ynyywiaetr paBHOMEPHOCTb 103bl N0 06beMy 3arpy3kiu.

4.5.4 Bonee getansHyl0 MHAOPMALMIO 06 YCTAHOBKAX G 3MEKTPOHHBLIM MY4YKOM M PEHTTEHOBCKUX (TOp-
MO3HbIX) YCTAHOBKaX U pexxmmax ux paboTbl MOXHO NOMy4nTh B [4—6].

5 XapakTepucTUKN NCTOUYHMUKOB U3JyUYEeHUA

5.1 Famma-oGnyvarenu

5.1.1 ICTOYHUK U3MYyYEHUS, MPUMEHSIEMBII B raMMa-yCTaHOBKAX M paccMaTpuBaeMblii B JAHHOM PyKO-
BO/ICTBE, COCTOMT OBbIYHO U3 rePMETU3NPOBAHHBIX ANEMEHTOB, copepxkaLymx eHyTpu 89Co nunu 137Cs, npea-
cTaensALwmx coboii, kak npaBuno, Habop cTepkHeN n 06Pa3yIoLLMX NIOCKYI0 UMW LUAMHAPUYECKYIO PELIETKY
UMW HECKOJIbKO TaKMX peLLETOK.
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5.1.2 KoGansT-60 13ny4aeT (OTOHbI C ANCKPETHBIMU 3HAYEHUAMN SHepMK NpubnnsuTensHo 1,17mn 1 ,33 MaB
MPMMEPHO OAMHAKOBOM MHTEHCHBHOCTH. Lieauit-137 n3nyyaeT oToHbI G 3Heprven npumepHo 0,662 MaB [28].

5.1.3 Mepuoabl nonypacnaaa 6°Co u 137Cs perynapHo nepecmarpusaloTcs U pesynsraTel 0GHOBNAOTCA. B
NOCreaHVX NyBnuKaLmsix NpUBoasTCs 3HaueHns 1925,20 + 0,25 cyt anst ®0Co n 11018,3 £ 9,5 cyT ans 137Cs [29].

5.1.4 Ons raMMa-MCTOMHUKOB €MHCTBEHHOW U3BECTHOW MPUYMHOW U3MEHEHNS YPOBHS paanaumuu sie-
MIAETCA YMEHbLUEHNE aKTUBHOCTH, BbI3BAHHOE PAAAMOAKTUBHBLIM PACNafoM. OTO YMEHbLUEHUE aKTUBHOCTH UC-
TOMHMKA, KOTOPOE BbIHY)XAeT yBenM4uBaTb BpeMs 06MyyeHus Ans norny4YeHnst OQHON U TON JKe [103bl, MOXET
ObITb BLIMMCNIEHO UK MOMYYEHO C NOMOLLBIO TabNUL, KOTOPLIMKU CHaBXXaeT noTpeduTens nNpousBoaAnTENb 00-
nyuarens [3].

M puMevyaHunue — Ha BbluMcneHna BpEMEHU pacnaga MOryT HanoXuTbcsa NOrpeLLHocTy, Bbl3BaHHbLIE NPU-

CYTCTBUEM pafiMoaKTUBHLIX NPUMeECceit B UCTOMHNKE paguauun (Hanpumep, HeGorbLIOe KOnNU4ecTBo 134Cs kak npumecu
137
B '?/Cs).

5.2 OneKTPOHHbLIN ycKOpUTENb (PeXUMbl reHepauumn 35NeKTPOHOB U PEHTIéHOBCKOro
(TOPMO3HOrO) U3nyuYeHun)

5.2.1 lna aNeKTPOHHOTO YCKOPUTENS OCHOBHLIMU XapaKTepuCTUKaMn SNEKTPOHHOTO ny4vka ABNAOTCA
JHEPreTUYECKUI CNEKTP 3NEKTPOHOB, TOK Myyka U, B 3aBUCUMOCTU OT KOHCTPYKLUW, MTHOBEHHbIA (WMNYmbC-
HbIN) TOK C YKa3aHUeM ANIUTENLHOCTM MMNYSIBCA M 4aCTOThl crnieaoBaHus (oM. [4], [5] v [30]).

5.2.1.1 B yckoputensax npssmMoro AencTBUs UCNOSb3YIOT BbICOKOBOSBLTHbIE reHepaTopbl NOCTOAHHOIO TOKA
UM UMNYNBCHOTO HANPSHKEHUST; MPU 3TOM 3MEKTPOHBLI 0OLIMHO YCKOPSIIOTCA 10 3HEPIUIA, HE NPEBOCXOASILLUX
5 MaB.

5.2.1.2 B yckopuTensix HenpsiMoro AeMCTBUA UCMNOSb3YIOT BbICOKOYACTOTHbIE 3NEKTPOMArHUTHbIE BOSHbI
UAW UCTOYHUKKM NepeMeHHoro Toka CBY unu YBY ananasoHa Ans nony4eHusi arekTPoHOB C SHepruen, Kak
npasuno, ot 3 MaB go 15 MaB.

5.2.2 B peHTreHOBCKMX (TOPMO3HbIX) YCTAHOBKAX, KPOME XapakTepUCTUK, NepeuncneHHbixX B 5.2.1, Bax-
HOVi XapaKTepPUCTUKOI ABNAETCA KOHCTPYKLMA MULLEHU, CRy>KaLLen ANsi reHepauun peHTreHOBCKOro n3nyde-
HUsi. XOTSi PEHTTEHOBCKOE (TOPMO3HOE) N3MYYEHNE MOXOXEe Ha ramma-usnyyeHue paauoHyknuaos 5°Co umm
137Cs, Gnarogaps YeMy BO3AECTBUE ITUX U3MYUYEHMI HA MaTepuansl B 06LLMX YepTax OAMHAKOBO, 3TW BUAbI
W3NYYEHWii OTNUYAIOTCA CBOMMMW SHEPrETUYMECKMMM CMEKTpamu, YrnoBbIM pacnpeneneHnem U MOLLHOCTbIO
MOrMOLUEHHON A03bl. HenpepbIBHLIA 3HEPTrETUYECKUA CNEKTP PEHTIEHOBCKOrO (TOPMO3HOI0) M3nydYeHua npo-
CTUpaeTca BNMOTb 40 MaKCUMAamnbHOrO 3HAaYEHUsi SHEPrun BNeKTpoHoB, GoMOapAMUPYIOLMX PEHTIEHOBCKYIO
MuLLeHb [5]. B psage cnyyaeB Ansi NO4aBreHUss HU3KOBHEPTETUYECKOW 0BnacTu cnekTpa usnyyvyeHus (c Tem,
4TOObI YNYyYLLIUTbL PABHOMEPHOCTb A03bl) MCNOMbL3YETCA PunbTpaumsa CnekTpa.

MpuMeuvaHWe — B HEKOTOPLIX CTPaHax 3aKOHOAATENLHO MOXET OrpaHUYMBaTLCA MakcumarbHas sHeprus
3MEKTPOHOB UM PEHTTEHOBCKOrO (TOPMO3SHOIO) U3MYYeHUs, NPUMEHSEMbIX A OBIyYeHUsI NOTPEBUTENBCKAX NULLEBLIX
NPOLYKTOB.

6 [losanmeTpuyeckue CUCTEMbI

6.1 Jo3aumeTpuyeckne CUCTEMbI UCNOMb3YIOT ANA ONpedeneHnsl NornoLeHHON 403bl, 0GbIMHO OTHOCHU-
TenbHO MOrMOLLEHHON A03bl B Boge. OHM COCTOAT U3 AO3MMETPOB, U3MepUTENbHbIX NPMOOPOB M CBA3AHHLIX C
HUMU pedepeHCHbIX 3TanNOHOB, a TaKke AOKYMEHTaUUW N0 NPUMEHEHUIO CUCTEMBI.

6.2 [lo3aumeTpbl MOTYT BbITk pasgeneHbl Ha YETbIPE OCHOBHLIX KINacca B COOTBETCTBUM C UX OTHOCUTENb-
HbIMM Ka4€CTBEHHbLIMU NMOKa3aTensAMm U 00NacTAMU NPUMEHEHWA: NEPBUYHBII 3TaNOH, pePepPEHCHBI 3TanoH,
3TanoH-nepeHocynK n paboune aosumetpel. UHdopmaums, kacawowlasca BblGopa 403MMETPUYECKUX CUCTEM
ANna pasnuyHbIX NpuMeHeHun, coaepxutca B [31]. B 6onbluMHCTBE UccneaoBaHUi UCNOSb3yioTcsa paGoune
[O3UMETPbI U AO3UMETPbI TUNA 3TANOH-NEPEHOCHUK.

6.2.1 [lo3auMeTpbl TUNA NEPBUYHOTO 3TANIOHA

[losumeTpbl TUNa NepBUYHOrO 3TanNOHa YTBEPXAAIOT U NOAAEPKMBAIOT HAUMOHANbHbIE nabopaTopun
3TanoHOB C LieNbI0 KanubpoBKU PaanaLMOHHOTO OKPYXEHUs (Nonei) u Ansa KanuGpoBKK J03UMETPOB APYrUX
TUnoB. Haubonee 4acTo NPUMEHSIOT NEPBUYHbIE 3TANOHBI B BUE MOHU3ALMOHHLIX KAMED U KanOPUMETPOB.

6.2.2 flo3umeTpbl TUNA pedepeHCHLIN 3TanoH

Ho3sumeTpbl TUNA pediepeHCHbIN 3TanOH NPUMEHSAIOT ANA KanuOPOBKWU PaaUaLMOHHOTO OKPYXEHUS U
pabounx A03NMETPOB. Mp1MepsI J03UMETPOB TUNA pedepPeHCHbIN 3TanoH BMECTE C UX ANANa3oHOM U3Meps-
€MbIX 403 NpuBeAeHbI B [31].
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6.2.3 [lo3umeTpbl TUNA 3TaNOH-NePEHOCUHUK

[03MMeTpbl TUNa STanoH-NepeHoCHUK NpeacTaBnsioT coboii cneumanbHoO 0ToOpaHHbIe 4O3UMETPbI ANS
nepeHoca WHGOPMaLMKU O MOFMOLLEHHONM A03e U3 aKKpeAUTOBaHHONM MMM HaLMOHanbHOW naboparopumn aTa-
JIOHOB HA KOHKPETHYI pabouylo YCTAHOBKY Ansi 00My4YeHus ¢ Lenbio NOATBEPKAEHWUS, YTO 3Ta YCTAHOBKA
YAOBIETBOPAET TPEDOBAHMIO NPOCNEXUBAEMOCTU. [pKU MCNONbL30BAHWUM TAKUX JO03UMETPOB AOMKHbI TLLATENb-
HO coOnaaTLCA YCNoOBUS, YCTAHOBIEHHbIE BbiNycKalLlwen naboparopuen. [JJO3MMeTpbl TMNa aranoH-nepe-
HOCYMK MOTYT BblTb 0TOBpaHbl U3 pedepeHCHbIX 3TanoHoB unu u3 paboumx AO3MMETPOB, PYKOBOACTBYACH
KpUTEPUSIMU, NpUBEAEHHbIMU B [31].

6.2.4 Pa6ouune go3uMeTpbl

Paboune JO3MMETPbI MOFYT UCMOSb30BaTLCA AN KOHTPOSA npouecca o6ry4eHns u KapTMpoBaHus 403
obnyyeHusi. Ans Toro ytobbl U3MepeHus BbinNnM HaJEXHbIMU U TOYHBIMU, HEOBXOAUMO UCMONBL30BaTL Haane-
Kalume A03UMETPUYECKUE METOAMKHM, BKIOYas kanubposky. Mpumepsl paboumx 403MMETPOB BMECTE C yKasa-
HUEM UX ANANa3oHOB U3MEpPSEMbIX 103 NpuBeaeHbl B Tabnuue 1 u B [31].

6.3 MNpu BbIbOpe paboyert 4O3MMETPUYECKON CUCTEMbI, COOTBETCTBYIOLLEN NPOBOAMMOW MCCnenoBa-
Tenbckon pabote, HEOOXOAMMO YUYMTLIBATb XapaKTEPUCTUKU UCTOYHMKA U3MYYEHUS U 3KCMEepPUMEHTAarbHOW
YCTaHOBKM, KOTOPbIE MOTYT NOBAMUATHL HAa MOKasaHua A03MMeTpa (HanpuMep, AuanasoH U3MepsieMblX 3Haye-
HWIA NOIMOLUEHHOW A03bl, TUM UCTOMHMKA U3NYYEHUS,, MOLLHOCTb A03bl, SHEPrUIO SNEKTPOHOB UMU (DOTOHOB,
a TaKke napameTpbl OKPY>XaloLLen Cpeabl, Takue Kak Temneparypa, BNaxHOCTk U OCBELUEHHOCTL), a TaKkke
COOTBETCTBYIOLLME 3HAYEHNSA HEONPEAENEHHOCTU OTMEYEHHBIX NapameTpoB. Bonee aeTansHO KpUTEpPUU Bbl-
6opa nepeuncnensl B [31]. Mpu MCNONL30BaHUW 3MEKTPOHHOIO YCKOPUTENS, BbIBUPas 4O3UMETP, BaXKHO TakKe
YUUTbIBATb BMUAHWE MOLUHOCTM NOMMOLLEHHON A03bl (CPEAHEN U MMKOBOW MOLLIHOCTEN ANA UMNYNbCHLIX YCKO-
puTenei), MMNYyNbCHON MOLUHOCTU M ANUTENbHOCTU MMMyNbca (NpU HEOOXOAUMOCTH).

6.3.1 MNMpu ucnonb3oBaHun, 06CNY>KMBAHUU, XPAHEHUU, BbLIMOSTHEHUM 0COOLIX MEP NPEAOCTOPOXKHOCTH,
KanubpoBKke U T. N. AN KOHKPETHLIX pabovnx AO3UMETPUHECKUX CUCTEM A OIDKHBI COBNIOAATLCA YCNOBUSA, U3-
noxkeHHble B ctaHgaptax ASTM unu ISO/ASTM, a Takke B peKOMEHAAUMAX M3rOTOBMUTENS.

6.4 MNpexae, Yem NpUCTyNuUTbL K paboTte, HEOOXO0AMMO NPON3BECTU KANUOPOBKY A03UMETPUYECKON CUCTE-
Mbl. KanuBpoBouHas KpuBas, NpUNOXeHHas K J03UMETPY, NOMy4YeHHOMY OT MOCTaBLUMKA, I0IDKHA paccMmaTpu-
BaTbCA NULb Kak obLyas (npeasaputenbHas) MHOpMaLUUs U HE A0MKHA UCNONb30BaTbCs 6€3 He3aBUCUMON
NPOBEPKM €€ NPUMEHUMOCTU. KanmbpoBka BCen 3akynneHHON napTum 403MMETPOB AOSMKHA NPOBOAUTLCA HA
NOCTOAAHHOW OCHOBE Yepes OnpeaeneHHble NPOMEXYTKN BPEMEHU. TakoW KOHTPOSb MOXET UMETb POpMy no-
BEPKU.

6.4.1 MoBepka MOXeET BbINOMHATLCA NyTeM 00ny4eHus Habopa A03UMETPOB NPU TPEX PasHbIX 3HAYEHU-
AX J03bl (B Npeaenax aguanasoHa kanubpoBkK), C UCNONb30BAHUEM TOTO Xe AepXaTtens A03UMETPa, YTo U B
cnyyae obnyyexus npu kanubpoeke, U Npu pasMmeLLeHUn Ao3umeTpa B pedhepeHCHOM NONOXEHUN C U3BECT-
HbIM 3HAYEHWEM MOLLHOCTM A03bl. OTU 3HAYEHUs A03bl 3aTeM CPABHUBAIOT CO 3HAYEHUSAMU, BbIYUCNEHHBIMU
Ha OCHOBE NOKa3aHui 0GNyYeHHbIX 4O3UMETPOB U YKA3aHHOW AnA HUX yHKUMK OTKnuka. CoBnaaeHue pe-
3ynLTaToB B TPEX TOYKAxX B NpeAenax HeonpeAeneHHOCTU CUCTEMBI CRIYXMT NOATBEPKASHUEM NPABUNLHOCTU
PyHKUMK OTKNKKA.

6.4.2 U3mepuTtenbHble NpuGopbI

MN3meputenbHblii Npubop ABNSAETCS HEOTbEMIIEMON YacTbio A03UMETPUYECKON CUCTEMBI, BCeACTBUE
yero kanubposka 4O3MMETPUYECKON CUCTEMBI AOMMKHA ObITh YBSA3aHa C KOHKPETHBIM Npu6opom. Kanubposka
cucTeMbl C 04HUM NPUGOPOM HeaelCTBUTENbHA ANst APYroro npubopa. BnusHue nobbiX U3MEHEHUIT B U3Me-
puTenbHOM NpuGope UM ero peMoHTa AO0IMKHO BbITb Haanexawmm 06pazom OLEHEHO.

Ta6nuya 1—Mpumepbl pabounx gosumetpos [31]

Pa6ouyee BelljecTBO Ao3UMETPa MNu . [uanasoH naMepsaemMoit CCbINOYHbIN
N3mepuTenbHbIi npubop .
ero Tun nornoLyeHHou foskl, Mp AOKYMEHT
AnanuH 3P cnekTtpomeTp 1—10° [32]
MonumeTunmeTtakpunar Yd/onTudeckuit cnekTpodoToMeTp 102 — 105 [33]
TpuaueTar Lenmnonossi CnekTpocdoToMeTp 5x10% — 3x10° [34]
TepmontoMuHecLieHTHbIN (TI1) TepMOmMIOMUHECLIEHTHBIA CHUTBIBATEND 1—10° [32]
Mnexka u3 propuaa nUTHA ®dnyopumeTp 50 — 3x10% [35]
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OxoH4aHue mabnuupi 1

Pa6ouee BelLecTBO Jo3VMeTpa Uiu " o [nanasoH usmepseMoi CCbINoMHbIN
3MepuTenbHbIA Npubop o
€ro Tun normoLyeHHol Aoabl, Mp NOKYMEHT

PaavoxpoMHble MneHku, pacTBo- | OnTuyeckuii cnekTpodoToMeTp 1-108 [36],

pbl ¥ ONTUYECKNE BOMTHOBOAI [37], [38]

PacTBop cynbdhaTa Liepus MoTeHuMoMeTp nnn Yd-cnekTpodhoTo- 5x102 — 5x104 [39]
MeTp

PactBop ®Ppuke YO-cnekTpodoTomMeTp 20 — 4x102 [40]

PacTBop sTaHona B xnopBeH3aone | CnekTpod)oTOMETp, LIBETOBOE TUTPOBa- 10110 — 2108 [41]
Hue, BY-npoBogumocTs

Ha ocHoBe MOIl-TpaHaucTopa OneKTPOHHBIV cyUTHIBATENDL 1 —2x102 [42]

Mpu kanMTanbHOM PEMOHTE MOXET NoTPeOOoBaTbLCA KOHTPONb KanUOPOBKKU (Hanpumep, npoueaypa no-
BEpKU) WK NonHas nepekanubposka f03MMETPUYECKO cuctemsl. Mepea ncnonbzosaHnem Npubop aomkeH
KanmbpoBaTbCA TakuM 06pasom, 4Tobbl 06eCneunTb NPOCNEXMBAEMOCTL K HALMOHANBHOMY UMK MEXAYHa-
poAHOMY 3TanoHy. PykoBoACTBO No kanuOpoBke cnekTpopoToMeTpa, MPUMEHAEMOrO B Pa3nuUYHbIX BUAAX A0-
3uMeTpun, NpusoauTcs B [43].

6.4.3 Mpoueaypa kanmépoBku

Mpoueaypa kanuGpPOBKM B OCHOBHOM 3aKIOYAETCA B 00My4eHUn 403MMeTpoB HabOPOM U3BECTHbLIX 403,
OXBaTbIBaOLWMM HEOOXOAUMbIN AuanasoH 03, CYUTLIBAHUM NOKa3aHWii 0Gny4YeHHbIX AO3UMETPOB C NOMO-
LbIO KanubpOBaHHOTO 3MEPUTENBLHOIO NpMbopa u NOCTPOEeHUN DYHKLIMKU OTKNUKA (KanUGpPOBOYHOW KPUBOW).
Moppo6HocTh cm. B [31].

6.4.3.1 Kanu6poBoyHoe oBnyyeHne A03MMETPOB

HosumeTpbl 06nyyaloT B AManasoHe [03, HECKONbKO 6Gonbluem, YeM AuanasoH U3MepseMbIX [03.
HenuHeliHblii xapakTep OONbLMHCTBA (DYHKUMIA OTKNMKA O3HAYAET HENPUEMNEMOCTb IKCTPaNONALMNA.
[Ons gnanasoHa g03, MeHbLUEro OAHOW AeKaabl, MCMOSb3YIOT, KaK MMHUMYM, YETbIpe 3Ha4YeHus1 A03bl, 06pa3syto-
LLMX apudMETUHECKYIO Nporpeccuto (Hanpumep, 1, 3, 5 n 7 klp). ins anana3soHa 403, 60onbLIero 0gHONM AeKa-
Abl, UCMOMNb3YIOT, MO MEHLLUEN Mepe, 5 3HaYeHui A03bl HAa Aekaay, TPUYEeM Tak, YToObl OHM 06pa3oBLIBaNM reo-
METPUYECKYIO Nnporpeccuto (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 aAekan).
Ona kaxxgoro 3Ha4eHUs 403bl UCNOMb3YyT HABop A03UMETPOB, BKNoYaoWwmx B ceba ot 3 0 5 A03MMeTpoB.

6.4.3.2 BHelwuHWe ycnoBus

Y GonblUMHCTBA AO3MMETPOB OTKMMK HA paAuaLMOHHOE BO3AEWCTBUE 3aBUCUT OT BHELLHUX YCIOBWM,
Takux Kak TemnepaTtypa npu obrnydyeHumn u nocrne obnyyeHusi, BNAXKHOCTb U MOLLHOCTb 03bl. [TOCKONbKY Ka-
nMBPOBOYHOE COOTHOLLEHUE, NPUMEHsIeMoe ANs AAaHHOW J03MMETPUYECKON CUCTEMDI, CNIPABEANMUBO TOMNbKO
B YCINOBUSIX, KOTOPbIE UMENW MECTO BO BPEMS NpoBeAEHUA KanubpoBKU, YCNOBUS KanMOpOBKM AOMKHbI ObITb
MaKkcumanbHO Bnmu3ku K YCrIoBUSIM, B KOTOPbIX BbINOMHAIOTCA NOBCEAHEBHbIE U3MEpPEHUs [03, YTO obecneyn-
BaeT MUHMMM3ALMIO NOrPELUHOCTH, Bbi3BaHHON 9TUMKU adbcpekTamu. Takum o6Gpasom, kanubpoBoyHoe obry-
YeHue MOXXHO NPOBOAUTL OAHUM U3 ABYX CNocoboB: 0bny4vasi 4O3MMETPbI C NOMOLLBIO 06rny4arens, KOTopbii
CO3a€T MOrMOLLEHHYI0 403y (MM MOLLHOCTb NOIMOLWEHHOW A03bl), BENUYMHA KOTOpPO obnagaer CBOMCTBOM
NPOCNEXNBAEMOCTH K HALMOHANbHLIM UM MEXYHAPOAHO NPU3HAHHBLIM 3TANOHaM, WS e C NOMOLLbLIO TOro
obnyyartens, Ha KOTOPOM NPOBOAST IKCNEPUMEHTBI.

MpuMevyaHne — B gaHHOM pyKOBOLCTBE HE paccMaTpUBalOT AeTallbHO KONMUYECTBEHHBIE XapaKTEPUCTUKM,
OTHOCALLUMECH K BHELUHUM YCIOBUAM, TaKUM Kak TemnepaTypa W BnaxHoCTb 0bry4YaemMbixX NULLEBLIX UIW CENbCKOXO35AN-
CTBEHHBIX NPOAYKTOB, TEM HE MEHee yKasaHHbIe KONIMYECTBEHHbIE XapakTepucTUKK crefyeT NpMBoAUTL B oT4eTe 0 pabo-
Te, MOCKONbKY OHU MOFYT BNUATL Ha OTKIWK o3umMetpa [31].

6.4.3.3 Obny4yeHune B 4O3UMETPUYECKOI nabopaTopun, akkpeaMTOBAHHOM Ha NpaBO NPOBEAEHMA Kanu-
GpoBkU

B paHHOM cnyyae ncnonb3yoT 0bnyyeHme pabounx 4O3MMETPOB B pedpepeHCHOM pagnauuoHHOM none
kanubpoBovHon nabopatopun. HecmoTps Ha TO YTO aBCONKIOTHO TOYHOE BOCNPOU3BEAEHNE PearnbHbIX YCo-
BWUI UCCNEAOBaHNA B KanNnMOpPOBOYHON nabopaTtopun HEBO3MOXHO, HEOOXOAUMO BCE e MbITaTbCa 0bnyyarb
JO3MMETPbI, UCNONb3Yst MOLLHOCTb 03bl U TEMNEPATYPHLIE YCINOBUA, MAKCUMAanbHO GrM3kue K TEM 3Ha4YeHu-
AM, KoTopble ByayT UMeTb MECTO BO BPeMSl 00bIYHbIX TEKYLLMX SKCNEPUMEHTOB.

8
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6.4.3.4 ObnyyeHue B aBTOHOMHOM obnyyarene

B arom cnyuyae paboune go3umeTpbl 06MnyYyaioT B onpeeneHHOM pedepeHCHOM NONMOXKXEHUU B pagvaum-
OHHOM Morne, rAe TOYHO U3BECTHO 3Ha4YEeHUe MOLLHOCTM A03bl (MPeAnoYTUTENBHO, UTOOLI 3TO NOMOXEHUE COo-
BMajaano C nofoXeHMEM uccrneayembix 00pasLos BO BpeMs UX 00nyyeHus B TEKYLLUX IKCnepumeHTax). Mou-
HOCTb 403bl B pehepPEeHCHOM MOMOKEHUN ONpeaensior, UCNONb3yA A03UMETPUYECKUE STaNOHbI-NEPEHOCUNKN
aKKpeaUTOBAHHOW KanubOpOBOYHOM AO3MMETPUYECKON naboparopumn. 3TO 3HAYEHUE MOLLHOCTWU A03bl AEN-
CTBUTENbLHO AN (PMKCUPOBAHHOMW reoOMETpUmn 00ny4eHus, Ans O4HOro ONpeAeneHHOro Aepxarens 403MmeTpa
M PUKCUPOBAHHOIO MOJIOXEHUSI €r0 B paagnauuoHHoM none. Ecnu pabouuint go3MMeTp u A03UMETPUIECKUi
3TanoH-NEePEHOCYNK UMEIOT CYLLIECTBEHHO Pasnu4Hyto hOpMy M pasmepbl, KOHCTPYKLUS AepXxaTens A0ofbkHa
ObITb XOpOLLO NpopaboTaHa; HanpuMep, XapakTePUCTUKN ocnabneHus B 060ux Criy4asx AOIKHbI ObITb CXOXU.
[nga Toro utobbl 06ecnevnTb onpeaeneHHble A03bl 00ny4YeHnss pabounx AO3MMETPOB, MOXKHO BbIGMpaTh pas-
MNWYHbIE 3HAYEHNA BPEMeHU 00nyueHus [44].

MpuMeyaHnune—CepTuduumpoBaHHasa MOLWHOCTb A03bl JOMKHa BbITb U3MEepeHa HaLMOoHaNbHON WNK akkpe-
AuToBaHHoI nabopatopueit.

6.4.3.5 O6ny4yeHne Ha NPOMBILLIEHHON YCTAHOBKE

HekoTopble NPOMbILLAEHHbIE YCTAHOBKM MOXHO NOMbITaTbCA MCMNONbL30BATh ANSA PaCIMPEHus cdepbl
UX NPUMEHEHUA, 4YTOObI YacTb X paBoyero BpemMeHn Ucnonb3osanacb Ana paguauuoHHbIX MCCREA0BAHUNA.
B atom cnyyae kanubpoBovHoe 0bnydeHue paboumx 4O3UMETPOB B MPOMbILLIEHHOM 00ny4yarene ¢ UCnonb-
30BaHWeM pedepeHCHOro AO3MMETPA UMM JO3UMETPUYECKOTO 3TanoHa-NepeHocYMKa No3BONUT NOYYNTL Ka-
NMBPOBOYHYIO KPUBYIO N CPYHKLMIO OTKNKKA, AEHCTBUTENBHYIO ANA peanbHbiX NPOU3BOACTBEHHbIX YCNOBUIA
0bny4eHus, COXpaHAIOLWMXCA BO BPEMSA KannbpoBku. B aToM MeToAe yunTbiBaETCA KOMOMHALMA OKPY>KaOLLMX
YCMOBUWIA, NPUYEM B TAKOW CTEMEHW, YTO NoKasaHus pedepeHCHOro A03MMeTpa unu Ao03UMeTpa-nepeHocymKka
MOTYT ObITb CKOPPEKTUPOBAHbI B COOTBETCTBMU C PA3HULIEN OKPY>KAIOLLMX YCNoBui B kanubposovHomn nabopa-
TOpPUM M B NPOMbILLNEHHOM oBny4artene (cm. [31]).

6.4.3.6 MNonyyeHne yHKLUMM OTKNMKA

M3 paHHbIX kKanubpoBkK (SKCMEPUMEHTAaNbHbIX AaHHbLIX) NONYYaloT PYHKLMIO, KOTOPas NO3BONSAET onpe-
OenaTb 403y No nokasaHusam gosumetpa (cMm. [31] u [8]). XoTa 3Ty OYHKUMIO MOXKHO NOSTyYUTb, MCNONL3YA NO-
CTPOEHHLIN BPY4YHYIO rpacpmk 3aBMCUMOCTU NOKa3aHUi JO3UMETPA OT A03bl, HA NPAKTMKE OObIYHO UCMONb3YIOT
npoueaypy mareMaTtu4yeckon NOAroHKU (PErpecCUOHHbIM aHanus), NO3BOMSIOLLYIO MNONYYUTb aHANUTUYECKYIO
CBAA3b MEeXAY NoKaszaHUsMW 403UMETPa U A0301. [l03a A0OMKHA paccMaTpUBaTLCA Kak He3aBMCMMAasA NePeMEH-
Has (X). OOHaKO 3TO MOXET MPUBECTU K YPABHEHUIO, KOTOPOE TPYAHO PELUMTL OTHOCUTENBLHO A03bl, KOTOPasi
SIBNAETCA UCKOMOW BEnuWYMHON. Ha npakTuke 6onee yaobHO cumTaTb, YTO A03a SABNSAETCS 3aBUCUMON nepe-
MEHHOW (NepeMEHHOI y). Mpu yCrnosuu, YTo AnanasoH 403 HE NPeBbILLaeT O4HOW AeKkaabl, 3Ta npoueaypa He
npuBeaeT K 3aMeTHOM norpeLuHocTy [8], [45].

MpumedaHus

1 Kommepdeckn focTynHoe nporpaMmHoe obecneveHne no3BonsaeT Nony4YnTs peLlleHns nyTem obpalleHns nonu-
HOMMasbHbIX Bblpa)XeHWid, YTO MPUBOAUT NPSMbLIM NMYTEM K HYXXHOMY pe3ynsraTy C MOMOLLbH HENMUHEWHON perpeccuu.
MaTtemaTuyeckue dyHKLMW, KOTOpbIe OTpaxatoT OXWAaemMoe NoBefeHne o3MMETPa, MOryT ObiTb MHBEPTUPOBaHbI TakkKe
W aHanuTUYeckn (CM. NpunoxeHue A).

2 HeBO3MOXHO peKOMeH0BaTb ONpedeneHHblil TN MaTeMaTUYECKOro BelpaXeHNa L1151 NPefACTaBNeHUsi HENMMHenl-
HOIA CBA3U MeX Y NoKkasaHUsSMU o3MMeTpa U 40301, Bo MHOrMX cnyyasx nonmHomuanbHas yHKLmUs (Hanpumep, nokasa-
HWS 4O3MMeTpa = a + b-fo3a + ¢:(403a)2 +...) afeKBaTHO ONUCLIBAET UCKOMYIO CBA3b. [1pN 3TOM HeoBX0MMO MCMOMbL30-
BaTb MoKasaHUs UHANBMAYaNbHbLIX JO3VMETPOB, T.€. HeyCpeAHEHHbIe Moka3aHus Habopa f03MMeTpoB, 0bry4eHHbIX OfHOIA
W TO >Ke f030i. 3TO No3BONSET OLEHUTL pas3bpoc NokasaHWii pasnuyHbIX JO3UMETPOB U YBUAETb «BbiMafaroLue» TOUKH.
Mpw BoIGOpe NOMUHOMWANBHOW PYHKLUU IMaBHLIM MOMEHTOM SBMSAETCA UCMOMb30BaHWe MOsIMHOMAa HauMeHbLLUEH cTene-
HW, cNocoBHOro afeKBaTHO NPeACTaBNATb COBOKYMHOCTb AaHHbIX. OAUH U3 HAUNYYLLMX METOAOB ONpeAerneHus nopsaka
noSiMHOMa OCHOBaH Ha aHanu3e pacnpefeneHuss ocTaTKoB OTHOCWUTENBHO [03bl ANA BO3pacTaloluX 3Ha4YeHui cTene-
HU nonuHoMa [45]. CnepyeT BbIGnpaTh MUHUMAMNbBHYIO CTeneHb NOAUMHOMA, MPU KOTOPOM OTCYTCTBYET CUCTeMaTUYECKUiA
TpeHa.

3 Octatok (unu owmbka) npegcrasnaeT coboit HeoGbACHEHHYIO (UMM OCTaTOYHYI0) BapuaLumio nocne nogbopa pe-
rPEeCCUOHHON MoAenu. 3To pasHOCTb (UK NeBbI BEIGPOC) Mexay HabntoaaeMbiM 3HaYEHMEM NEPEMEHHOI U 3HAYEHUEM,
[laBaeMblM perpeccuoHHoi Mogernbto. OTHOCUTENbHBIW OCTAaTOK — 3TO OCTaToK, JleNeHHblii Ha HabriofaeMoe 3HayeHue
nn6o Ha pacyeTHoe. [pu MaTeMaTUYECKON NOATrOHKE UCMONL3YIOT HE OTHOCUTENbHLIE OCTaTKU, a caMmu octatkn. Cymma
OCTaTKOB (@ TaKxe KBafpaT CyMMbl OCTaTKOB) SBNSETCA BENUHUHOW, NoAnexalleid MUHUMM3aLmm npu nogbope Kanubpo-
BOYHOIA KpUBOiA. Ha rpacduke ocTaTkoB MOXET HabntogaTbCca ynopsgo4eHHOe MOHOTOHHOE U3MEHEHUE pe3ynkraToB OT Mo-
TOXUTENBHBIX K OTpULaTENbHLIM UM Hao6opoT. B 3TOM cnyvae cneayeT yBenuuUTL NOpPSAAOK NonuHoma. Beibop nopsaka
nosiMHOMa crieflyetr OCTaHOBUTb Ha TOM 3Ha4YeHWUW, NPU KOTOPOM OTCYTCTBYET CUCTEMATUYECKMNIA TPeHy.

4 Pacnonarasi KOMMep4Y€eCKU JOCTYNMHLIM NPOrpaMMHbIM obecnedeHneM, npexzge Yem obpaTuTbCA K MOSIMHOMUArb-
HOMY YpaBHEHWUIO, CrielyeT pacCMOTPETL BapUaHT UCMONb3OBaHWA HENOSIMHOMMArbHBIX PyHKUMA. Oxugaemas duamnko-
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XUMUYecKasi CBA3b SBMEHMUIA, BECbMa BEPOSITHO, ABIAETCA HEMNONMHOMWanbHoi. Ecnu nokasaHust 403MMeTpa Nog4UHSIOT-
CS M3BECTHOMY MaTeMaTW4eCKOMY COOTHOLLEHMIO UMK PU3NYECKOMY 3aKOHY, HanpUMEp JTorapuMu4eckomy, To crefyeT
UCnonb3oBaTe UMEHHO 3TY (PYHKLMIO UNU 3aKOH.

6.4.3.7 VccnepgoBatenio pekOMeHAYETCA NOAAEpPXKUBATb KOHTAKT C HaUMOHAaNbHOW METPONOrMyeckon
nabopaTtopuein unu ¢ akKpeauMTOBaHHON Ha NPaBo KanuBpOBOYHLIX PaboT A03MMETpUYECKOl nabopaTopuen
AN NPaBUNbHON OPUEHTUPOBKM.

7 OueHKa TeXHOMOrM4YecKoro Kayectsa

7.1 MoKasbIBaOT U AOKYMEHTUPYIOT, YTO 3KCMEPUMEHTaNbHas Npoueaypa AaeT BOCNPOM3BOAUMOE pac-
npeaeneHve 4o3bl B AaHHOM obpasue. [JokyMmeHTauus JOMKHa BKMoYaTh B cebs onMcaHne U3MepuTenbHoM
annaparypbl 1 060pyL0BaHMSI, HEOOXOAUMOTO ANSt TOHHOTO MOBTOPEHUS SKCNEPUMEHTA.

7.2 TectupoBaHue 060pyaoOBaHUA U KanNMbpoOBKa

7.2.1 NMpoussoacTBEHHOE 060pyAOBaHME

MormoweHHasa ao3a B 00pa3ue 3aBUCHUT OT NApaMETPOB SKCNEPUMEHTA.

7.2.1.1 TecTupytoT Heobxoammoe 060pyA0BaHNE U U3MEPUTENLHYIO annaparypy.

7.2.1.2 Ona o6ecne4eHns rapaHTuil Toro, 4To Heobxoaumoe o6opyaoBaHue U M3MepUTEnNbLHas annapa-
Typa, KOTOpble y4acTBYIOT B CO34aHUM A03bl 00NyYeHUs, NPOXOAAT NEPUOANYECKYIO KanUMOpPOBKY, BbIMOMHSIOT
OOKYMEHTUPOBAHHYIO nporpaMmmMy kanumbposku. Mpumepamu Takux nporpamm SBMASIOTCA Nporpamma Kanu-
6poBKU Talimepa 1 nporpaMmMa NpoBepKM BpaLLeHUsi TOBOPOTHOTO CTONa.

7.2.2 N3amepuTernbHbIe NPMGOpLI

To4YHOCTbL OnpeAeneHns NOrMNOLLEHHON 403kl 3aBUCUT OT MPaBUIIbHOW paboTbl M KANMOPOBKKM aHaNUTU-
yeckoro 060pya0BaHMS MPU CYMTLIBAHUW NMOKA3aHWI JO3MMETPOB.

7.2.2.1 MNepuogn4eckn nNpoBepsioT paboToCnocoOHOCTL 000pyAOBaHUSA, YTOOLI rapaHTUPOBATL (DYHK-
LUMOHMUPOBaHWE B COOTBETCTBUU C BKCMNyaTaLMOHHOM A0KyMeHTauue. Mpu nioboi moaepHM3aLum unu nocne
CEPBUCHOIO OBCNY>XVUBaHWUSA MOBTOPSIOT 3Ty NPOBEPKY Npexae, YeM UCNonbL3oBaTb 060pyAOBaHUE B LiENsX
KanMbpoBKK JO3UMETPUYECKON CUCTEMbI. 3Ta NPOBEPKA MOXET BbINONHATLCA C UCNONb30BaHWEM pedepeHc-
HbIX 3TaNOHOB, TaKWUX Kak KannbpoBaHHbIE NO NAOTHOCTU NPONYCKaHWUA onTuYeckue punbTpbl, CNEKTpanbHbIe
3TanoHbl UMK KanubpoBaHHbIE NO TOMNLUMHE NNACTUHBI, NOCTABMAEMbIE U3TOTOBUTENEM, @ TAIOKe HaLMOHarb-
HOW UK akkpeauToBaHHOW naboparopuen 3TanoHOB.

7.2.2.2 Paboty 06opyaoBaHusi cneayer nepuogmveckn NpoBepaTb M NPOBOAUTL €ro NOBTOPHYIO Kanu-
GpoBKy.

8 MeTogonorusi 3KCNepMMeHTOB U KapTUpoBaHue A03bl

8.1 Llenb gosumetpum

Lienbto JO3MMETPUK ABRISIETCA OKa3aHMe NOMOLLM B YCTaHOBNEHUM Hanbonee yao6Hol reoMmeTpun 06-
ny4yeHus o6pasuoB U NPOAYKTOB, BKIOYAA BLIGOP BCEX KIIOYEBbLIX NapaMeTpoB npouecca u npeaocrasneHune
[oKasaTenbCTB BOCNPOM3BOAUMOCTHU A03bl U €€ pacnpeaeneHus.

8.1.1 MornowieHHas go3a, nony4eHHasn niobon yacTtblo obpasua unu NpoayKTa, 3aBUCUT OT XapaKTepu-
CcTuK obnyyatens u napameTpoB IKCNEPUMEHTA, TAKMX KaK TUM UCTOYHWUKA U €r0 reOMETpUs, reoMeTpust o6-
ny4YeHUs, COCTaB M MITIOTHOCTb MPOAYKTA, a TAKXKe pacnpeaeneHue npoaykTa.

8.2 KapTupoBaHue 0o3sbl

focturaercsi nyrem NoCTpoeHusi KapTbl pacnpeseneHunst NornoLIeHHON 403bl N0 06pasuy; Npy 3TOM MO-
XET UATU peyb O €AIMHUYHOM 3K3EeMMNIIsipe NPOAYKTA, TAKOTO KaK NyK Unmn kaprodens, unmn o rpynne npoayk-
TOB — Hanpumep, Kopobke nyka unu kaprodens [46].

8.2.1 Mpouecc obnyyeHns AOMKEH NNAHUPOBATLCS TakuM 00pa3oM, YTobbl 06paseL; obnyyancs paBHo-
MepHo. Ha npaktuke B obpasue OyayT cylwecTBoBaTb OnpeAeneHHbie Bapuauyun nornoweHHon ao3sbl. Kap-
TUPOBaHNE NOITIOLLEHHOM [103bl UCMOMNbL3YETCA ANA ONPEeAENeHNns BENMYUHBI N NONOXKEHUS 3HadeHun D, n
Din ANA AaHHOTO HaGopa napaMeTpoB 3KCNEPUMEHTA, BKIIOYasi OonpeaeneHHyio (chukcuposaHHyio) pede-
PEHCHYIO reOMETPUIO, KOTOPasi 3aTeM [0JDKHA MOBTOPSATLCSI B XOJ€ BCEX 3KCMEPUMEHTOB. pu U3MEHEeHun
pa3mepoB KOHTelHepa (KOpoGku, silumka) unu KoHdUrypauum npoaykta MOXeT notpeboBaTbCs MOBTOPHOE
M3MepeHue pacnpeaeneHus 103bl.
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8.2.2 Mpu KapTMpoBaHUM 03bl AO3UMETPbLlI pacnonaralT no BceMy obpasuy Kak Ha MOBEPXHOCTU, TakK K
BHYTpM ob6pasua. Heob6xoAnMMo BblibpaTb CXxembl pasMeleHus A03MMEeTPOB, C MOMOLLbI KOTOPbIX MOXHO 06-
HapYX1Tb MNOMOXeHNS 3HavyeHnih Dmax n Dmin [46]. HekoTopble A03MMeETPbl UMET BUL NOSIOCOK WU NINCTOB,
Nno3BOSIAS Ucc/efoBaTesnto NoayvynTb OAHO- UK LBYMEPHOe pacnpejesieHne 03bl U YMEeHbLWNTbL KOTMY4eCcTBO
[03MMEeTPOB, HEOOXOANMMBIX A1 NOAYYEHUSA KapTbl A03.

MpumeuvyaHune — lMpexge YeM NPUCTYNUTL K KAPTUPOBAHUIO [03, UCC/ef0BaTE b AO/HKEH 03HAKOMUTLCS C
COOTBETCTBYHOLWMMK cTaHgapTamu ISO/ASTM wn ¢ Hay4yHoW nuTepatypoii [16], [17], [20]. Jo3umeTpuyeckne gaHHble, Nony-
YeHHble B NpeblayLmxX 3KCnepyMeHTax, UM TeopeTudeckne pacyeTbl MOTYT AaTb NOME3HY MHopMauuio Ana onpege-
NIeHNs KONIMYEeCTBa M MecTa pacnosioKeHUs: A03MMETPOB, He06X0AMMbIX A4S NpoLeaypbl KapTpOBaHUS.

8.2.3 lMpumep pasmeleHna peweTkn U3 AO3MMETPOB B TPEXMEPHON CTPyKType, KOoTopas MOXeT WMu-
TUpoBaTb KOPOOKY UK ALWMK MULWLEBOrO UM Ce/ibCKOXO3SAWCTBEHHOIO NPoAyKTa, NpefcTaB/eH Ha pucyHke 1
[o3nmeTpbl (NpeAcTaB/ieHHble ManeHbKUMW MPSAMOYrosibHUKaMW) pasMelleHbl No BCeil Kopobke Ans Toro,
4YTOO6bl MONMYHYNUTb KapTy MOT/OWEHHbIX [03 BHYTPU KOPOOGKM WUAn Awuka. MNMpu noBTOpeHun npouepypbl KapTu-
poBaHuA [03bl C UCNO/Ib30BAHWEM (PUKCUPOBAHHOW pedepeHCHON reoMeTpunm MOXHO YCTAHOBUTb CTeneHb
BOCMPOU3BOAMMOCTU pacnpepeneHnsa [03bl.

MpumeyaHns

1 Mpn NpoBeAeHUN UCCNe0BaHWIA, CBSA3aHHbIX C MoJaBMeHWEM Mapa3vuToB, NATOrEHHbIX GakTepuid, BUPYCOB M T.M.,
4acTo UCMOMb3YT Hebosbline 06pasubl, YTOObI MUHUMU3NPOBATL KOIMYECTBO MULLEBOrO WM CE/IbCKOXO3SNCTBEHHO-
ro mMaTepvana, 3apaXeHHOro AaHHOW 6GMOMOrMYeckoil KOMNOHEHTON. Takas MpakTuka CnocoGCTBYET OrpaHWYeHuo pac-
NPOCTpaHeHnsa MHEKLMOHHOTO BMONOrMYECcKoro areHTa u obnerdyaet n1abopaTopHOMYy nepcoHasy 6esonacHylo paboTty ¢
mMaTtepuasiom B KOHTPOMpyeMoli 06CTaHOBKe. 3Ty 06paslibl MOryT MMeTb OYEHb Masiblii 06beM U Maccy. B aTom cryvae
nccnepoBarteslb MOXeT UCMO/b30BaTh HEGObLUME A03UMETPbI A48 NOMYYEHNUS KapTbl NOT/OLLEHHbIX 403 B HE3apaXKeHHOM
maTepuasie. B Tex ciyyasx, korga matepuan, nognexaluuii 06ayyeHnio, UMeeT pasMepbl NopsaKa HEeCKONMbKMX MUAIMMe-
TPOB WM Maccy nopsiika HECKO/bKMX TPaMMOB, A03MMETPbI MOTYT NPUKPENISTLCS K CTEHKAM KOHTeWHepoB, codepXalimx
06pasubl, 1 B Takoi KoHMrypaumm namepsieTcs norioweHHas gosa.

2 B cnyyae 06/yyeHnsi cBOGOAHO TeKyLell XUAKOCTU UM NOPOLLUKOOGPa3HbIX 06pasLoB KapTMpoBaHMe MOT/IOLLLEH-
HOl [103bl MOXET OKa3aTbCsl HeOCYLLEeCTBMMbIM. B Takux cryyasix AonycTMMbIM BapuaHTOM SIBAAIOTCS TeopeTuyeckune
pacueTbl pacnpegeneHns norioweHHou o3kl [15]. Ans xuakocTeli NPakTUYHBIM peLLleHneM MOXeT BbiTb MoABelunBaHue
[03MMeTPOB B MOMYXWUIKOM arape.

PrcyHok 1 — Pa3melleHre f03MMETPOB A8 KapTupoBaHUs [03bl B KOHTEHEpe C NpoAyKTOM
B C/lyyae (pOTOHHOro 06/yyeHuns

8.2.4 MonoxeHus n 3HayeHus Dmax u Dmin B o6pas3ue A0/IKHbI ObITb OonpefesieHbl MO AAaHHbIM KapThbl
[03 1 3aHeceHbl B oT4eT. B Tex cnyyasax, Korga nmeeTt Mecto 6o0/blian pasHuuya mexay Dmax v Dmin B o6pas-
ue, HeO6X0ANMMO MPUHATbL Mepbl ANS MUHUMU3aAUUK 3TOK pasHuubl (cMm. 8.3). Ecnu pasHuua Bce Xe ocTtaeTcs
3HauYMTENbHO 6ONblLIe HeonpeaeneHHOCTM U3MePEeHUn [03bl, cnefyeT COOTHECTU pafnaunoHHbIi adhdekT B
KOHKPETHOW ToYke ob6pasua C NOrNOLWEHHON 40301 B 3TOM TOuUKe.

MpumevyaHne — Hanpumep, nccnegosaresib NPOBOAUT 3KCNEPUMEHTLI C LiE/bIO ONPeaeiuTb BIMSHNE NOHWU3K-
pyIOLLEro M3MlyYeHns Ha 3amefieHne npopacTtaHus kaptodiens. Ans Toro 4tobbl NONy4nMTb CTATUCTUYECKN LOCTOBEPHbIE

JaHHble, TpebyeTcsa MHOro knybHeid. Korga swuk (kopobka) ¢ kapTodeniem obnyyaeTcs Ha Bpalatowelica nnatgopme ¢
[BYX WM YeTbIpeX CTOPOH, NOI/OLLEHHasa A03a MEHSIeTCA B HEKOTOPOM Jvanas3oHe 3HauyeHuid, B pe3ynbTaTe yYero kny6Hu
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B LieHTpe KopobKW nonyyaTt nornoLLeHHyo 403y MeHbLLYIO, YeM KyBHM, Haxogawnecs y CTEHOK KOpoBKM UK B ee yrnax.
Takum 06pasom, BaxHO, 4ToGbl kinyGHU He cMelLMBanuch nocne obnyYeHns u 4ToGkl pacnpeaeneHine 403kl BHYTPM SALmKa
(kopobku) ¢ kapToderem Gbio n3BecTHO. KnyGHN akKypaTHO BBIHUMAKTCS, € TeM YToBbl AaHHbIe UCCNeAoBaHwit OTAeNb-
HbIX KNyBHel MOXHO BbINO CBA3aTb C NOSYYEHHO NOrMOLYEHHO| 4030 K O cneludurHecknm Gruonorniyeckum apdekTom
(B AaHHOM criyYae c 3ameffieHUeM NpopacTaHus), KOTopkIi Bbin Bel3BaH NOMMOLEHHOR A030i.

8.2.5 N3ameHeHusa B CMCTEME NMepeMeLLeHns NPOAYKTa, a Takke M3MEHEHNUs1 XapakTepPUCTUK UCTOUHMKA
U3Ny4YeHus MOTyT BNUSITbL HA pacnpeaeneHne NornoLweHHOW 403kl U MO3TOMY TPeOYIOT NOBTOPEHUA npoueay-
pbl KAPTUPOBAHUSA A03blI.

8.3 HepaBHOMepHOCTb A03bI

8.3.1 Ecnu napaiowlee usnyyeHue CyLLecTBeHHO ocnabnserca B obnyvyaemom obpasue, moryt obpaso-
BaTbCA BOnbLUME rPAAUEHTbI NOTMNOLLEHHO A03bl. PABHOMEPHOCTbL 403kl B 00pa3sLe MOXKHO yny4yLMTb NyTEM
obnyuyeHus obpasua Ha BpaLlaloLeMcs NMOBOPOTHOM CTONE UMK e 00ny4Yas ero ¢ ABYyX UMK YETLIPEX CTOPOH.
Cnepyert Takke pacCMOTPETb BO3MOXHOCTb M3MEHEHUA KOHMrypauum 3arpy3km obpasua. bonbwme rpagu-
€HTbI MOIMOLLEHHON A03bl MOXHO TaKke MUHUMU3UPOBATL, YMeHbLUas 0bbeM obpasua.

8.3.2 [Ins ymeHbLUeHUs apdekTa HU3KOSHEPreTUMECKOr0 pacCcesHHOro U3ny4YeHns oT MaTepuanos BHE
obpasua cneayet BuIOMpaTh KOHTEWHEp, KOTOPLIA No coctasy Bnu3ok k Mmartepuany obpasua (Hanpumep, no-
NWITUMEH, MONUCTUPON UK NONMMMETUNMETaKpUnaT Ans Guonoruyeckux o6pasyos).

8.3.3 INMpu HEKOTOPLIX TUNAX reoMeTpumn 06ny4eHnst, 0COGEHHO KOraa KONMMMMUPYETCA raMma- Unu peHT-
rEHOBCKOE (TOPMO3HOE) U3Ny4YeHUe, NOrMOLLEHHas 4032 Ha NOBEPXHOCTU 06pasLa MOXET ObiTb 3HAYUTENBHO
MEHbLLE PaBHOBECHOW A03bl, KOTOpPas UMEET MECTO B rnybuHe maTepuana, paBHON MO NOPSAAKY BEAUYUHDI
MaKCUManbHOMY NpoBery BTOPUYHbIX 3fIEKTPOHOB (OKONO 3 MM B NONIMMEPHOM MaTtepuane ans ramma-usny-
yeHus kobansra-60 u 3 — 5 mm ans 5 MaB-peHTreHOBCKOro (TOPMO3HOro) usnydenus). [na nonyyeHusa 6onb-
e paBHOMEPHOCTU A03bl BHYTPM 06pasua TONLWMHA CTEHOK KOHTEMHEepa AoMmkHA ObiTb NPUOGNU3NTENBHO
paBHa NPUBEAEHHBIM BbILLE 3HA4YEHWAM. PadbACHEHUE BONPOCOB, CBA3AHHBIX CO BTOPUYHBIMM 3NEKTPOHAMU U
3NEKTPOHHbLIM PABHOBECUEM, MOXXHO HanTu B [47].

8.3.4 Bapuauum nornoLeHHol 403kl MOTYT GbiTb 3HAYMTENbHBLIMU B NMULLIEBLIX U CENbCKOXO3ANCTBEHHBIX
nNpoAyKTax, y KOTOPbIX MIOTHOCTb W COCTaB MEHAIOTCA BHYTPU npoaykta. Mpumepamu cnyxat nepexopbl
MeXayY MArKOM U KOCTHOW TKAHAMU UMK MEXAY CKOPNynov 1 MAKOTbIO dpykTa. Cneayer NpeanpuHSTL NONbITKY
KONMYECTBEHHON OLIEHKW TaKUx Bapuauuil NornoLleHHON A03bl, NOMeLLas 0CTaTOMHOE KONMYECTBO A03UMe-
TPOB Ha Nepexodax yKasaHHOro BbiLe TUMNA UMW B HEMNOCPECTBEHHOW BrM30CTU OT HUX.

8.3.5 B psage cny4aes obnydaembliii 06pasew; MOXET NOMELLATbCA AOBOMNbHO BNU3KO K UCTOUMHUKY U3SY-
YEHUs, YTO MPUBOAUT K 3HAYUTENBHOMY FPaaMEHTY MOTMOLLEHHO A03bl 0KONo nepudepun obpasua. B Takux
cny4asx npv BbiGOpe [AO03MMETPUYECKON CUCTEMbI BaXKHO, YTODbI 9Ta cMcTemMa Nno3BonsAna AeTekTUpPoBaThb
YKa3aHHbIe rpaaueHTbl. MonyynuTb NonesHyo nHgopMaumio 0 rpaaueHTax Ao3bl NO3BONAIOT ManorabapuTHbie
JO03UMETPbI, 8 TaKkKe AO03UMETPUYECKUE NMOTNOCKUA UIN NIUCTDI.

8.3.6 MNocne TOro Kak AnA AAaHHOMO SKCNepUMEHTANbHOIO NpoeKTa yCTaHOBIEHa pedepeHcHasn reome-
TPUS U OKOHYATENLHO YCTAHOBINEH ONPEAENEHHbIV NEPEYEHb NapamMeTPOB 9KCNEPUMEHTA, CneayeT NonNy4uTb
JO3UMETPUYECKUE JaHHble, XapakTepuaytoLme Bapuauum nornoLieHHon A03bl, 0ByCnoBneHHbIE CTaTucTu4e-
CKUMM PNYKTyaLUsMU, MMEIOLLMMU MECTO B NMpeenax HopManbHbIX YCIOBUiA akcnepuMeHTa. CTeneHb Takux
Bapuauuii MOXKHO YCTAHOBUTb NyTEM KapTMPOBaHUA [103bl B HECKONMbKUX UAEHTUYHbIX 0Opasyax B UAEHTUY-
HbIX ycrnoBusix obryyeHus. MoslyyeHHble CTaTUCTUYECKME Bapuauum pacrnpeaeneHus NnorroLeHHoONW A03bl B
obnyyaemom o6pa3ue HeobxoaANMO OLEHUTL KOMMYECTBEHHO U 3achMKCUPOBATb Kak YacTb 3KCEPUMEHTarb-
HbIX Pe3ynbTaToB.

8.4 Mo3uuunu ans 3kcnnyaTauMOHHOTrO MOHUTOPUHTA

Ecnu pacnonoxeHue To4kn D TPYAHOAOCTYMHO B XO4€ 9KCNEPUMEHTA, MOXHO UCMONb30BaTL ansTep-
HaTWUBHYIO NO3ULIMIO (MO3MLMM) ANA IKCNYaTaLUMOHHOTO MOHMTOPUHIA 4,03kl (CM. 9.2). Bo Bpemsa kapTupoBaHus
NOrnoLweHHON A03bl CNneayeT yCTaHOBUTb CBA3L MEXAY A03aMU, HAWAEHHbIMKU AN aNbTEPHATUBHbIX MO3ULNNA,
W BENUYMHOW Dy, @ TAKOKE NOKasarb, YTO 3Ta CBA3b BOCMPON3BOAMMA, U 3a0KyMEHTUPOBATL Pesyrnkrarbl.

8.5 OxnaxaeHHble UNK 3aMOPOXEHHbIE NPOAYKTbI

MornoLLeHHas 103a He 3aBUCUT OT TemmnepaTypbl NULLEBOMO UMK CEeNbCKOXO3SICTBEHHOIO NPOAYKTA.
OAHaKo OTKMKMK A03UMETPA MOXET 3aBUCETh OT TEMMEPATYPbI. PAKTUYECKM OTKNUK MOYTU BCEX AO3UMETPOB
3aBUCUT OT TEMMEPATYPbI, U 3Ta 3aBUCMMOCTb 4aCTO MEHSIETCA C U3MEHEHWEM YPOBHS MOTMOLLEHHOW 403bl
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n/unu MOLLIHOCTH 03bl. Takum 06pa3oM, Npu 06NyHeHUU OXNAXKAEHHBIX UK 3aMOPOXKEHHBLIX NULLEBLIX NPO-
OYKTOB KQpTUPOBAaHUE [03bl MOXET BbIMOSHATLCA OAHUM U3 CrieAyIOLMX METOAOB:

8.5.1 KaptupoBaHue normnoLieHHoN J03bl MOXET BbINOSHATLCA ¢ 06pa3Lom unu umutatopom obpasua
npu TeMneparype okpyxatoLuei cpeabl (KoMHaTHOW Temnepartype). MNpu aTom TpebyeTcs, YToObl He BbINo Hu-
Kakux M3mMeHeHun B Mobom n3 napameTpoB, BUSAIOLLMX HA MOIMOLLEHHYIO A03Y NpU 06NyYeHnn NULLEBOTO UNN
CenbCKOX035IMCTBEHHOrO NpoaykTa. KaptupoBanue ao3bl Npy TeMnepaType OKpY>XailoLuein cpeabl BKOYaET B
cebs pasmeLLeHne 0AHOro unm 60NbLLEro Yucna 403MMETPOB B NO3ULUK AN 9KCNNyaTaLUOHHOTO MOHUTOPWH-
ra (cm. 8.4), kotopas 6bina Obl M30MMPOBaHA OT TEMNEPATYPHbIX rPaAUEHTOB B 06pasLe BO Bpemsa Noscea-
HEBHbIX 3KCMepuMeHTOoB. Bo BpemMsA NpoBeAEHUSA IKCMEPUMEHTOB C OXNAaXKAEeHHbIMU MIIU 3aMOPOXEHHBLIMU
obpasuamu paboyune J03MMETPLI pasMeLLaloT UMEHHO B 3TON MO3ULIMM ANA 9KCNJyaTauuoHHOTO MOHUTOPUHTA
(cm. 9.2).

8.5.2 KaptupoBaHue NoOrnoLeHHO 103bl MOXET BbINOJHATLCS NpU TeMneparype, A0 KoTopol obpaseu
GypeT oxna)aeH unu 3aMopoXKeH BO BPEMsi pearbHbIX 9KCEPUMEHTOB, C NOMOLLBIO 03MMETPUYECKON CUCTe-
Mbl, XapaKTePUCTUKN KOTOPOI M3BECTHbI MPU 3TOW TEMNEPATYPE UMM OTKNUK KOTOPOW HE3HAYUTENBHO 3aBUCUT
OT TemnepaTypbl. Temneparypa obpasua u 4O3UMETPOB Npu O0NyYeHUU AOMKHA NOAAEPKMBATLCS OTHOCU-
TEnNbHO NOCTOAAHHOW (Hanpumep, NyTeM UCMNOoNb30BAHUA U30MMPOBAHHOTO KOHTEHepa).

8.6 OGnyyaTenu HenpepbIBHOIO NOTOKA

KapTupoBaHue normnoLleHHON A03bl, ONUCaHHOE B 8.2, MOXET ObiTb HENPUMEHUMO ANsi NPOAYKTOB, Te-
KyLLMX B 30He 00ny4eHus. B stom cnyyae D, v Dy, OLEHMBAIOT, NICNOMb3yA NOAXOASILLEE KOTUMYECTBO A10-
3UMETPOB, Crny4YanHblM 00pPasOM CMELLUAHHbIX C MOTOKOM W NEPEHOCUMbIX UM Yepe3 30Hy obnyyenus. [na
NONyYeHUs CTaTUCTUYECKN 3HAYMMbIX PE3YNBTAaTOB MCNONBL3YIOT A0CTATOMHOE KONUYECTBO JO3UMETPOB. Arb-
TEPHaTUBHbLIM NOAX0AOM siBNsieTcs onpeaenenue D .. 1 Dy, NOCPeACTBOM BbluucneHwii [48].

9 losaumeTpus B Xxoae NpoBeAeHUs 3KCNepUMeHTa

9.1 Llenb gosumetpumn

Mocne Toro kak ByaeT ycTaHOBNEHA BOCNPOM3BOAMMOCTbL pacnpeaeneHuns NornoLLeHHON A03bl Npy AaH-
HOM KOMIMIeKce ycrnoBui akcnepumenTta (cm. 8.3.6), B xoae akcrnepuMeHTa nepuoanyeckn NpoBoasT U3Mepe-
HWSA NOTMOLLEHHON A03bl C UCNONBL30BAHMEM HaANEXaLLen CTaTUCTUKN. HeykocHUTENnbHOe cobniogeHue atoro
TpeboBaHna HeoOXoaMMO ANst NOATBEPXKAEHUA cTaTyca «A06poCcoBeCTHO naboparopHoi npakTuku» (GLP).

9.2 B ycnoBsusax BOCNPON3BOANMBIX IKCNEPUMEHTOB U3MEPEHNS MOMMOLLEHHOMW A03bl B NO3uumsax D
U Dy, UMM B @nbTEPHaTUBHbIX MO3ULMAX ANA SKCNIYaTaLMOHHOIO MOHWUTOPUHIA, YCTAHOBIMEHHLIX BO BPEMA
npoueaypbl KAPTUPOBaHUSA 103bl (CM. 8.4), AOMKHBI ObITb JOCTATOUHbI ANSA TOr0, YTOObLI MOXHO ObINO yKa3aTb,
HAXOASTCA NN YCNOBUS1 9KCMEPUMEHTA B PAMKaX TEXHUYECKUX TPEOOBaHMUI (CM. PUCYHOK 2).

9.3 KoHurypauusa 3arpy3km oopasua

B aKkcnepumeHTax UCMONb3YIOT Ty K& Camyl0 KOHMUIypauuIo 3arpy3ku U reoOMeTpuio 00nyyeHus, KoTo-
pbie OblnKu onpeaeneHbl paHee (CM. pasaen 8).

9.4 BbiGOp ueneBou A03bl

B nporokon akcnepumeHTa 0ObIMHO BKMKOYAIOT HECKOMbKO LIENEeBbIX 403, YTOObI NOMOYb ONpeaenuTb
ONTUMAnbHYIO AN 3aA4aHHOIO npouecca (Mnu nsyd4aemMoro acekra) nNornoLIeHHyI0 A03Y.

9.4.1 BbiOoOp LeneBbIX 103 JOIDKEH YYUTbIBaTh pearnbHble Bapuauum A03bl N0 06beMy o6pa3ua. Takum
obpasom, war (MHTepBan/pasHoCTb) NOCrNeAoBaTenbHbIX LieneBbiX 103 A0IPKeH ObiTh OonbLue, YeM pasHuua
mexay Dy, v Dy, ANsi COOTBETCTBYIOLLMX LeNEBbIX 03 (CM. PUCYHOK 3).

9.4.2 Mpu HE0OXOAUMOCTU MOXKHO PACCMOTPETL BOMPOC O NPUMEHEHUU ONPEAENeHHbIX NPOMEXYTOUHbIX
3HayeHnn Jo3 (cMm. [44]).
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3apa-
XeHHoeNN
MSCO B
nonu-
3TuseHe
KoHTeliHep
ans
obpasua
Jo3umeTp -
MpumeyaHune — 3Ta IKCNeprMeHTaNbHas ycTaHOBKa AN 06/1yYeHUs MSICHOTO Cbipbsl, 3apaXeHHOro cob-

CTBEHHBLIMW MSICHBIMM MaToreHamm, Gblia CNPOEKTUPOBaHA 4151 BbISIBMEHUS! BAUSHWUS UOHWU3NPYIOLLETO U3NYUYEHUs] Ha XKUN3-
Hecnoco6HOCTb naTtoreHoB. 100 I MSICHOTO Cbipbsi, 3aPAXEHHOT0 COGCTBEHHLIMM MSICHLIMW MATOreHamu, NOMeLLauch B
M71acTMacCOoBYHO Karcy/ny, UCMoNb3yemyto A MUKPOBMONOrMuecknx o6pasLoB, KoTopasl, B CBOK ouyepefb, noMellanach B
BEPTUK/TLHOM MOJIOKEHUN B LIEHTP NIACTUKOBOTO KOHTEeHepa. KapTa [03 Ans AaHHolW KOoHdurypaumm obpasua (Bkiwoua-
toLelt B cebsi Maccy, pasmepbl, MAOTHOCTb) Bblia NoNyYeHa cHaYasna Ansi He3apaXeHHOTo Chiporo Msca. O6paseLl, Cbiporo
Msca MMeN KOHMIypaumio, yiydllaiolyto paBHOMEPHOCTb A03bl. 3aTeM, B pabouem pexume 06/1yueHns, o6pasel, 1 KOH-
TeliHep ycTaHaBNMBaIUCh B LEHTPE NO/S U3yYeHUst aBTOHOMHOIO raMMa-06/1yuaTtensi C CyxMM XpaHuiuweM. Ta xe camast
reomMeTpust (pedoepeHcHas reoMeTpus) UCMo/b30Basiack BO BCEX MOBTOPHbIX SKCMEPUMEHTAX. KOHTeiHep, B KOTOpbIA Mo-
MeLLeH o6paseL, MeeT NPUMEPHO Ty e M0THOCTb, YTO M cam o6pasel, Msca. MocKobKy pasMelleHne JO3MeTpa BHYTPY
o6pasua 6b1710 Gbl HEMPUEMIEMO C TOUKM 3pEHIst 6e30MacHOCT, OH NPUKPENIS/CA K CTEHKe KOHTelHepa ¢ 06pasLioM B 3a-
paHee onpefAesieHHOM NOJIOXKEHWN (MOSTOXKEHWM IKCM/TyaTalUMOHHOTO MOHUTOPUHIA), C TeM YTO6bl KOHTPOMIMPOBATL MNOr/0-
LLeHHYI0 03y B XOfie 0ObIUYHbIX 3KCNEepPUMEHTOB. Bce MOBTOPHLIE M3MEPEHUSI COMPOBOXAAKT CTATUCTUYECKM aHATU30M.

PucyHok 2 — 3KCI'IepVIMeHTaJ'II:HaF| yCTaHOBKa AnA 06nyqu|/|;| CbIPOro msca

MpumeuvaHune — MpumMep BbibOpa LWMPUHBI LWara Ans uenesoli Ao3bl. Ha rpadmke npefcTaBneHO yMeHbLUeHne
XXM3HECNOCO6HOCTN GakTepunasnbHbIX CNOp, MHOKYNIMPOBAHHbIX B MULLEBON MPOAYKT, KakK (hYHKUMSA OT A03bl MOHU3MPYIOLLLEro
n3nyyeHusi. 3ameTM, YTO 3KCMEPUMEHT 6blal NOCTaB/EH TakMM 06pPa30M, UTO JIMHWU OLUMGKU U3MEPEHUsI MOI/OLLLEHHON
[03bl, BKovas Dmex u Dmin, He nepekpbiBaloTcs. Mpadmkm 3aBucMMocTy adhdhekTa OT J03bl MOTYT ObITb IMHENHLIMK WA
HeNNHeHbIMU B 3aBUCMMOCTY OT TUNa uccnegyemoro agdekra.

PrcyHok 3 — Bblbop Luara LeneBoi Ao3bl
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9.5 BnusiHne BHEWHUX YCITIOBUNA

MockonbKy OTKIMK O3UMETPA NOABEPXKEH BIIMSHWIO BHELLHUX YCNOBUIA, AOMKHbI OblTb NPUHATHI MEpbI,
obecnevynsaiome coBnageHue 3TUX YCIOBUI BO BPEMS 9KCNIEPUMEHTOB W BO BPeMs KanMGpPOBOYHOro 06-
ny4yeHus 403MMETPOB. N3MepeHHOe 3HaYeHue OTKNUKA A03UMETPA KOPPEKTUPYIOT C TeM, YTOoDbl y4ecTb fio-
Oble u3BecTHble 3chhekTbl, HaNnpumep Takue, Kak BnusiHue Temnepartypbl. Heo6xoaumo yaenuto BHUMaHue
yCTaHOBKE U XpaHEHUIO JO3UMETPOB A0 M nocrne obnyyenus (cm. [31] u apyrne pykosoactea ISO/ASTM no
MCNONb30BaHWUIO creLManbHbIX 403MMETPUYECKUX CUCTEM).

9.6 OxnaxaeHHbIe U 3aMOPOXEHHbIE NUILEBbIE NPOAYKTbI

Mcnonb3ylotT AO3MMETPUYECKYIO CUCTEMY, KOTOpas NPOBEPANAach NPU TON Xe Temneparype, Npu KOTopon
NPOBOAUTCA 3KCMEPUMEHT, UIK XKe Takylo, koTopas cnabo pearpyeT Ha USMEHeHUA Temnepartypel. Ecnu uc-
nonb3yerca A03MMETpUYEcKasl cuctema, KoTopasi CUIIbHO pearupyeT Ha U3MEHeHUsA Temnepartypsbl, padoune
AO3MMETPbI NOMELLAIOT B TOYKMU IKCNNyaTaLUOHHOrO MOHUTOPUHIA, KOTOPbIE N30fIMPOBaHbI OT TEMMNEepaTypHO-
ro rpaguenTa (cm. 8.4 u 8.5). (Cm. Tareke [31] M pykoBoACTBA NO NPUMEHEHUIO UHAUBUAYaNbHbLIX AO3UMETPK-
YECKUX CUCTEM).

9.7 NleoMeTpUA HeNpepbLIBHOrO NOTOKA

[nsa HeKOTOpbIX TMNOB Obrnyyarenen HenpPepbIBHOTO MNOTOKA (HANpUMep, KOraa UMeIoT Aeno C HeNpepbIB-
HbIM MOTOKOM >XMAKOCTHU UMM TPaHYIT) MOXET 0Ka3aTbCsl HEBO3MOXKHbIM B XOA€ 3KCNepumeHTa noMectTuTb Ao-
3uMeTpbl B No3uLmax D, 1 D,,;,. B 9TOM criyuae BBOAAT HECKOMNbLKO 103MMETPOB, Cry4aiHbIM 06pa3om cme-
LWAHHBLIX C NPOAYKTOM U MEPEHOCMMBIX UM Yepe3 30HY 0DOnyyeHuss B Hayane aKCnepuMeHTanbHoOro Nporoxa.
Mpy AnNUTENLHOM NPOroHe Yepe3 30Hy 0bnyyYeHuUs 403UMETPbI A06aBNSAIOT B cepeanHe u 6nuxke K OKOHYaHUIO
3KCNEePUMEHTANbLHOro NPoroHa. [Ansa ka)xaon cepum n3amMepeHuit NornoLLeHHOM A03bl TPEBYETCA HECKONMbKO A0-
3UMeTpPoB, € TeM 4TOGbl rapaHTMPOBaTh MONYY4EHUE UCTUHHBLIX 3HaYeHnin D v D... Mpu aT0i Npoueaype
TpebyeTca, YToObl AO3UMETPLI NPOXOANN Yepes 30HY ODNy4eHus1 M0 TOMY XKe MyTU, YTO U IKCNEePUMEHTarb-
Hblii 06pasey [11].

9.8 Cnegyer ucnonb3oBaTb CTaTUCTUHECKUIA aHANU3 TEKYLUMX M3MEPEHUI NMOTNOLUEHHON A03bl, YTOObI
0TCNeauTb BOSMOXHbIE HENPEABUAEHHbIE UBMEHEHUS B XOA€E IKCNEePUMEHTA.

MpuMmeyvyaHune — pu NpeacTaBNeHNN UCCNEAOBATENSMU PE3yNLTaToOB 3KCNEPUMEHTOB B BUAE TEXHUYe-
CKWX OTYETOB MM peLieH3MpyeMbIX NyOrvKaLmii B HayYHBIX XypHanax HeobXoAUMO NPUBOAUTL BENUYUHBI CTATUCTUHECKUX
BapuaLuil 4o3bl, UMEILLMX MECTO B 3KCMEPUMEHTANBHON CUCTEMe. STO OTHOCUTCA K BapuauWAM OTKIWKa A03UMeTpa
ANa faHHoro HaGopa JO3UMETPOB UMW K BapUaLusiM Mexay pesynsraTaMu NOBTOPHLIX 3KCNEPUMEHTOB, B KOTOPLIX WUC-
nonbayeTca pedepeHcHas reoMeTpusi AN AaHHOO MULLEBOMO UMW CENbCKOXO3ANCTBEHHOMO NpoaykTa. B gononHeHue K
XapakTepucTMKaMm TMULLEBOrO WM CenbCKOXO3ANCTBEHHOMO NMPOAYKTa, Noanexallero obny4eHuio (pH, NNOTHOCTb, BO3-
PacT, XXW3HECTOMKOCTb, aKTUBHOCTL BOALI, TeMMNepaTypa NpogyKTa B XoAe SKCnepuMeHTa U T.4.), Heo6GxoaMMO NPUBOAUTL
[03MMETPUYECKNE laHHbIe, BKIYatolMe 3HaueHus Dy o 1 Dy, XOTS STO 11 HEBO3MOXHO N1 O4eHb Manbix 06pasLios,
NyYLWKUM BapuaHTOM MpeAcTaBleHUs pesynsTaToB SBMSETCA BKITKOYEHUE B OTYET rpadpuHecknx AaHHbIX (KapTel 403), Ka-
caloLMXCs BapuaLMii NOMOLWEHHOI [03bl, KOTOpLIE UMET MecTo BHyTpU obnydaemoro obpasua. [ns oueHkn norpeLu-
HOCTU, CBSI3@HHOW C BapuaLuaMu U (priykTyauuaMu B XO4 e SKCNEPUMEHTA, UCMONb3YIOT CTaTUCTUMECKUE XapaKTepUCTUKMY,
Takue KaKk CTaH4apTHasi MOrpeLlHOCTb CPEHEro UMM CTaHAapTHOe OTKIIOHEHUE W AoBepUTenbHble WHTepBansl. 3Ta cTa-
TUCTUYECKasA UHOPMALMSA SBMSETCS HEMOMHOM, ECMU HE YKa3aHo YnCro HabniogeHuil.

10 JokymeHTaumsa

10.1 OUKCUPYIOT, KOrAa 3TO YMECTHO, M BKIIOHAIOT B OTYET CReayoLLyo MHOpMaUmio;

10.1.1 Tun obnyyarensa u Bua (BUAbI) paguaumm, n3ny4aemom UCTOUHUKOM.

10.1.2 [Ina yckoputenei coobLiaoT Haubonee BEPOSTHYIO SHEPIUIO (BKIIOYAA Takke AaHHble 0 UMb-
Tpauuu, €Cnu OHa eCTb), TOK My4Ka U YCTAHOBIMEHHbIE 3HAYEHUS HAMPSXXEeHUs1 B YCKOPUTENE, CKOPOCTb KOH-
Berepa UM CKOpPOCTb TPAHCMOPTUPOBKM NpoaykTa. [na peHTreHOBCKUX (TOPMO3HbIX) YCTaHOBOK yKa3biBatoT
NONMOXEHNE MULLIEHMN.

10.1.3 PaccTosiHue Mexay UCTOMHUKOM M NOBEPXHOCTLIO MU LIeHTPOM obnyyaemoro o6pasua.

10.1.4 dusnyeckne aaHHblie obnyyaemoro obpasua, Hanpumep pasmepsbl, Macca, COCTaB.

10.1.5 XapakTepuCTUKM KOHTEHEPA UNK YCTPOICTBA ANs yaepXaHust obpasua Bo BpeMs 00nyyeHus.

10.1.6 MeomeTpusl UCTOMHKKA, BKNIOYAs pacnpeaeneHne paguoHyknuaos (Mpu Heo6xoanmocTy).

10.1.7 Bapuaumnsa MOLLHOCTM A03bl (MNN NOTMOLEHHON A03bl) BHYTPU obpasua.

10.1.8 Temnepatypa u aTtMocdepHble YCNoBus, noaaepxusaemMble B6nuan obpasuya B npouecce 06-
nyyeHus.
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10.1.9 Tun(b!) u naeHTMUKALMOHHBIN(E) HOMep(a) NPUMEHSAEMbIX A03UMETPOB, BKINIOYAsS X KOHCTPYK-
TUBHOE O(hopMIrEHME U NONOXeHMe B obpasue.

10.1.10 OnucaHue PyHKUMM OTKNMKA NN KanubpOBOYHOW KPUBON AO3UMETPUYECKOW CUCTEMDI, OTBE-
vaiowen akTMY4eCkuM YCrnoBUAIM IKCMIEPUMEHTA, C YKa3aHUEM €€ NMPOCIEXMBAEMOCTU K HALMOHANbHLIM U
MEXAYHApPOAHbIM 3TANOHaM.

10.1.11 CopepxxaHue Bnaru u pH obpasua.

10.1.12 Yncno NoBTOPEHUI IKCNEpPUMEHTA.

10.1.13 MNonHoe onucaHue o06pasua, nognexawero o6ny4yeHuio, HanpuMep CopT, Pa3HOBUMAHOCTb, CTa-
[IUS1 XKN3HM HACEKOMbIX Mnu npocrteniumnx, ¢pasa pocra 6akrepuin. Npu obnyyeHun GpyKToB B ONUCAHUE BKMIO-
4aloT aCCOPTUMEHT, BO3PAaCT, XXM3HECTOWKOCTb, CNENOCTb, 3PENOCTb, LIBET, CBUAETENLCTBA (DUTOTOKCUYECKUX
SIBNEHUI (ECNK €CTb), METOA, ANUTENBHOCTbL U TEMNEPATYPY XPaHEHUS A0 U nocne obnyyeHus. MNpu obnyye-
HUM MACA UMK NTULI TOYHO YKA3bIBAIOT 00Ny4aemblin MPOAYKT, YKa3biBaIOT, COAEPXKANUCh NN KOCTU, YKa3biBa-
10T (hOpMy Hape3Ku, BO3PACT, XKECTOKOCTb crnocoba 3abos, MeToa XpaHeHust u/unum TPaHCNOPTUPOBKM, OU3M-
yeckue pasmepbl. B 06LemM BknioyaloT noapoBtHOCTH, kacaLmecs hakTopoB, KOTOPbIE, KakK Oblno 3aMeyeHo,
BNUSAIOT HA KA4eCTBO NpoAaykTa npu nobor apyron TexHonorum o6paboTku.

10.1.14 OnucaHue ynakoBKM UMK YNAKOBOYHbLIX MarepuanoB, KOTOpPbIE HAX0ASATCS B KOHTAKTE ¢ 06pa3sLoMm.

10.2 Naboparopusa COXpaHAET 3anucu 060 BCEX OPUrMHATNbHbLIX HAOMIOAEHUAX, BBIYMUCTIEHUSAX, NOMYYEH-
HbIX JAHHbIX W JaHHBIX KanMOPOBKK. 3aNUCu AOIMKHbI coaepXarTb MHAOPMALMIO, JIOCTATOYHYIO A1 BOCNPOU3-
BEIEHUS KaXKA0ro USMEpPEHUs1 1 COOTBETCTBYIOLLIMX BbIYUCNEHUIA. DTU 3anNUCKU BKIIOYAIOT B cebs cBeaeHus o
nepcoHarne, y4acTBOBaBLLEM B U3BMEPEHUAX UMW BbIYUCTIEHUSX.

11 HeonpeaeneHHOCTb U3MepeHUn

11.1 N3mepeHuns NormnoLeHHOW A03bl UMEIOT CMbICH, €CNU OHWM COMPOBOXKAAIOTCH OLEHKOW Heonpeae-
NEHHOCTMU.

11.2 CocraBnsioLme HeonpeaeneHHOCTU OMKHbI ObITb OTHECEHbI K OQHOW M3 BYX KAaTErOpUi:

11.2.1 Tun A — OueHuBaeMble CTaTUCTUYECKUMN METOAAMMN UMK

11.2.2 Tun B — OueHunsaemble pyruMmm MeTogamm

11.3 Ona knaccudukaumn HeonpeaeneHHOCTEN LUMPOKO NPUMEHSIIOTCA U Apyrue crnocobbl, KOTOpble
Takke MoryT ObITb NONE3HbI B OTYETE NO NOBOAY HEONpeAeneHHOCTU. Hanpumep, AN ONMCaHWA PasfUYHbIX
KaTeropui HeonpeaeneHHOCTU UCTIONb3YIOT TEPMUHbI «TOYHOCTbY, @ TAKXKE «CMy4YanHas NOrpeLlHOCTbY U «Cu-
cTemarmyeckasi norpeLiHoCTby.

MpumMevyaHus

1 OTHeceHWe HeonpeaeneHHocTel K Tuny A unu Tuny B ocHOBaHO Ha METOAUKE OLIEHKN HeonpefeneHHOCTEN,
ony6nukoBaHHo B 1995 . MexayHapoaHoit opraHusaymeil no ctangaptusauum (ISO) B PykoBoACTBE MO BblpaXeHMIo
HeornpegeneHHocTn nameperuii [49]. Llenb aToro JokymeHTa 3akniodaeTca B ToM, YTobbl cnocobcTBOBaTL MOHUMaHMUIO
TOro, Kak pasBUBaloTCA KOHLENUUU HeonpeAeneHHOCTH, U co3faTb OCHOBY AN CPpaBHEHUS pe3yrkTaToB U3MepeHuid B
MexXayHapofHOM MacLiTabe.

2 PykoBoacTBO [8] onpefensaeT BO3MOXHbIE UCTOYHUKU HEONPEeAEeneHHOCTU B A03UMETPUNA, MPOBOAMMOI Ha ycTa-
HOBKax AnA pagnauuoHHoi obpaboTku, U npeanaraet npoueaypbl OLEHKW BEMUYAH pesynsTUPYIOLLUX HEoNpeAeneHHo-
CTEl NpW U3MepPeHWUM NOrTOLLEHHO [03bl C MOMOLLLIO [03UMETPUHECKON cUCTeMbI. [JOKYMEHT COAEepXUT onpeAerneHus
N MOACHEHUS OCHOBHBIX KOHLEMNLMUIA U3MEpPEeHUs, BKIToYasa OLEHKY W3MEepPEeHHOro 3HayeHUs HEKOTOPON BENUYUHBI, «UC-
TUHHOE» 3HaJYeHwWe, NMorpeLlHOCTb U HeonpegeneHHocTb. OBcyXaalTcs cocTaBnstowue HeonpeaerieHHOCTU U METOAI,
Mo3BOMALLMNE OLEHWUTb 3HA4YeHUs 3TUX cocTaBnAlowWwuX. MNMpeanaraloTcs Takke METOAbl BLIYUCIIEHUS CYMMapHON cTaH-
JapTHOW HeonpeneneHHOCTUN M OLEHKU paclUuMpeHHON (NOMHOK) HeonpeeneHHOCTU.
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MpunoxeHue A
(cnpaBoYHoe)

KomnbloTepHoe nporpaMmHoe o6ecnevyeHue

A.1 KoMmnbloTepHoe nporpaMmmHoe obecnevueHne

A.1.1 CrnoXHOCTb BbIYMCIIEHWUIA, HEOBXOAUMBIX ANSA MOATOHKU MOLEnNW KanubpoBKU U OLEHKU MOrnoLLEeHHON A03bI,
HeunsbexHO MPUBOAWT K UCMONb30BAHUIO KOMMBIOTEPHBIX NporpaMm Ans BbIMOMIHEHUA STUX BbiUMcreHWid. CyliecTyet
MHOr0 KOMMEpPYEecku AOCTYMHLIX MaKETOB NPOrpaMm, Mo3BOMSALMX BEINOHATE HEKOTOpLIE UMK BCe MpefcTaBnsAtoLme
WHTEpEC BbIYUCNEHUS.

A.1.2 MprvmMepamu NakeToB NporpaMm ABMSATCA 06LLMe cTaTUCTUYECKUE NaKeThl , Takne kak SAS, Statistica, Statlab,
Stata, Sigman Stat unu Minitab; cneunanuanpoBaHHble NakeTbl/a3blkK, Takue kak MathCad, Splus unu GraphPad unu npo-
rpaMMbl ANs NOBCeAHEBHbLIX HYX[, BCTPOEHHbIE B 3MEKTPOHHbLIE TabnuLsl, Takue Kak Excel.

A.1.3 MHorue cratucTuyeckme nakeTbl NPeanonararT, YTO JaHHbe CKOMMOHOBaHbI B He3aBucumble (X,Y) napbl.
[na Takux cTaTUCTUYECKUX NaKeToB CTPYKTYpa faHHbIX, BO3HUKatoLWas npu kanvbpoBke JO3MMETPa, Korga ofHO 3HaYeHue
X ucnonbayeTcsa ANs MHOTUX 3HAYeHWU Y, SBNAETCS HETUNUYHOW. 1o 3TON NpUYnHe XopoLlee Ka4ecTBO pe3ynbTaToB Bbl-
YUCIIEHWUN He MOXET BblTb AOCTUMHYTO C MOMOLLLIO TONBKO CTaHA4APTHLIX ONUWUIA NPOrpaMMbl; OHO AOCTUrAETCA HEKOTOPLIM
KOMBUHUpOBaHMEM Haanexalmm obpazoM BelbpaHHLIX SMEMEHTOB CTaHAapTHOro BbiBoga, obecneynBaemMoro gaHHOMU
nporpammoil. [ina npoBegeHus Takoi paboTbl HEOBX0AMMO AeTanbHoe NOHUMaHue 060MX METOLOB pacyeTa, T.e. KaK Bbl-
NOMHAEMOTO JaHHBIM CTAaTUCTUYECKUM MaKeToM, Tak U peanbHo Tpebyemoro Ans o6paboTKv pesyneraTos.

A.1.4 BONbLUMHCTBO CTAaTUCTUYECKMUX NAKETOB HE UMEKOT NPOrpamMm HYMcreHHoro obpalleHus (MHBEpPTUPOBaHUS), He-
06X0AUMBIX AN OLiEHKW MOrMoLLEeHHON A03bl I HEONPEAENEeHHOCTM MOrTOLLEeHHON A03bl. 3Ta onepayus paccMaTpuBaeTcs
Kak MaTemMaTudeckas yHKLMSA U, COOTBETCTBEHHO, €€ MOXHO HaliTh B 6onee MaTeMaTU4ECKU OPUEHTUPOBAHHLIX NaKeTax,
Takux kak MathCad unu MatLab unu cpegun matematTnyecknx yHKUMIA SNEKTPOHHbIX Tabnuy,

A.1.5 MNpw BEINONHEHUM KaNMBPOBKW 403UMETPa 1 OLieHKe [03bl C UCTOMNb30BaHNEM CTAaTUCTUHECKUX NakeToB obLe-
ro HasHa4eHUs U/MNKU SNeKTPOHHbLIX TabnuL MOXET BO3HUKHYTb HEOBXOAMMOCTL B 06beAUHEHNN HECKONbKUX BbIXOAHBIX
JaHHbIX ANA NpoBeAeHWA NpefcTaBNAWMX UHTEpPEC BoIMUCNEHWIA.
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Codex General Standard for Irradiated Foods (CODEX STAN 106—1983, Rev. — 2003) (Obwuit ctaHgapT Ha
nuwieBble NpoAYyKTbl, 0bpaboTaHHbIe NpoHuKaowmm nsnydeHnem. Kogeke CtaH. 106 — 1983, Bbinyck — 2003)

Recommended International Code of Practice for Radiation Processing of Food (CAC/RCP 19—1979, Rev. —
2003), Codex Alimentarius, Food and Agriculture Organization and World Health Organization, Rome, 2003
(PekomeHayeMble MexAyHapOAHbIE TEXHUYECKME HOPMbI U NpaBuna, Kacawmeca o6nyvyeHns nuLeBbIX Npo-
aykroB. Kogekc anumeHtapuyc, MNpofoBONbLCTBEHHAA U CENbCKOXO3ANCTBEHHAA opraHusaums n BecemupHas
opraHusauusi 3apaBooxpaHeHus, Pum, 2003)

ISO/ASTM 51204

ISO/ASTM 51431

ISO/ASTM 51608

ISO/ASTM 51649

ISO/ASTM 51702

ISO/ASTM 51707

ASTM E 170

ICRU 60

ASTM F 1355

ASTM F 1356

ASTM F 1736

ASTM F 1885

ASTM E 2232

Practice for Dosimetry in Gamma Irradiation Facilities for Food Processing (Py-
KOBOZICTBO M0 A03UMETPUU Npu 06paboTke NULEBLIX NPOAYKTOB ramma-usnyde-
HUeMm)

Practice for Dosimetry in Electron Beam and X-ray (Bremsstrahlung) Irradiation
Facilities for Food Processing (PykoBoacTBo No 4o3MMETpUK npu ob6paboTke nu-
LEBLIX NPOAYKTOB 3NEKTPOHHBIMU My4YKaMW U PEHTTEHOBCKUM (TOPMO3HbIM) W3-
nyyeHuem)

Practice for Dosimetry in an X-ray (Bremsstrahlung) Facility for Radiation Process-
ing (PykoBoACTBO MO A03UMETPUU Ha yCTaHOBKax No paguauuoHHoil obpaboTke
PEHTIEHOBCKUM (TOPMO3HBIM) U3MYyYEeHUEM)

Practice for Dosimetry in Electron Beam Facility for Radiation Processing at Ener-
gies between 300 keV and 25 MeV (PykosoacTBo NO 0O3UMETPUU HA YCTAHOBKAX
ANA pafnauuoHHoih 06paboTkn aNEKTPOHHBIM NYYKOM C 3HEPrueii aNeKTPOHOB OT
300 kaB po 25 M3B)

Practice for Dosimetry in a Gamma Irradiation Facility for Radiation Processing
(PykoBogCTBO NO AO3UMETPUU HA YCTaHOBKaX ANSA paguayuoHHoin o6paboTku ram-
Ma-uanyJyeHuem)

Guide for Estimating Uncertainties in Dosimetry for Radiation Processing (Pyko-
BOACTBO MO OL|EHKe HeonpefeneHHocTen B A03UMETPUM NPU pajnalNoHHOW 06-
paboTke)

Terminology Relating to Radiation Measurements and Dosimetr (TepmuHonorus,
OTHOCALLAACA K pagUaLMOHHBIM U3MEPEHUAM U JO3UMETPUM)

Fundamental Quantities and Units for lonising Radiation (OcHoBHblE BENUYNHBI 1
eAVHULBI, XapaKTepu3yloLe UOHU3NPYIOLLiEe U3NyveHune)

Guide for Irradiation of Fresh Agricultural Produce as a Phytosanitary Treatment
(PykoBoacTBO no pagualuoHHoi 06paboTKe cBeXe CernbCKOX03ANCTBEHHON NPO-
AYKUWKM B Ka4ecTBe puTocaHUTapHOW Mepbl)

Practice for Irradiation of Fresh and Frozen Red Meat and Poultry to Control
Pathogens and Other Microorganisms (PykoBoacTBO Nno pagualuoHHoi o6paboT-
Ke CBEXEero U 3aMOPOXEHHOro KpacHOro Msaca U Msica MTULbl ANA orpaHnyeHust
COAEPXKaHWUA NaToreHoB W 4 pyrux MUKPOOPraHU3MoB)

Guide for Irradiation of Finfish and Aquatic Invertebrates Used as Food to Control
Pathogens and Spoilage Microorganisms (PykoBoACTBO No paguauuoHHoi obpa-
60Tke pbIBbl 1 BogHbLIX 6€CNO3BOHOYHBLIX, UCMONB3YEeMbIX B MULLY, ANA OrpaHuye-
HUA cofepXaHUA naToreHoB U THUIOCTHBLIX MVIKpOOpFaHVIsMOB)

Guide for Irradiation of Dried Spices, Herbs, and Vegetable Seasonings to Control
Pathogens and Other Microorganisms (PykoBogcTBO No pagunaumoHHoMy obnyye-
HUIO CYXMX CMeLmid, TpaB W Npunpas AN orpaHUYEHNs COAEpXKaHWUsA NaToreHoB U
JPYrMx MUKpOOPraHn3mMoB)

Guide for Selection and Use of Mathematical Methods for Calculating Absorbed
Dose in Radiation Processing Applications (PykoBogcTBo no BbIGOPY 1 UCMOMb30-
BaHWIO MaTemMaTuyeckux Moaenei Ana pacyera NoroLLeHHON A03bl B 3a4a4ax no
paguaymoHHoii obpaboTke)

Preservation of Food by lonizing Radiation, Vols 1—3, Josephson, E. S., and Peterson, M. S., eds., CRC Press,
Boca Raton, FL, 1983 (CoxpaHeHue nuLeBbIX NpogyKTOB NPU NOMOLLIM MOHU3UPYIOLLLEro usnyyeHus. [rosed-
coH 3.C. n MetepcoH M.C., ns3g., CRC Press, Boka PaiiToH, ®rniopuga, 1983)



(171

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

rOCT 341565—2017

McLaughlin, W. L., Jarrett, Sr,, R. D., and Olejnik, T. A., Dosimetry, Preservation of Food by lonizing Radiation,
Vol. 1, CRC Press, Boca Raton, FL, 1983, chap. 8 (Mak-Nacnun Y.J1., kappett PA., OneiHuk T.A. Jo3ume-
Tpus. CoxpaHeHWe NULLEBLIX NPOAYKTOB C MOMOLLbIO MOHU3UPYIOLWEro U3nyyYeHus, Tom 1, usgartensctso CRC
Press, boka PaitoH, ®ropuaa, 1983, rnasa 8)

Ehlermann, D. A. E., Dose Distribution and Methods for its Determination in Bulk Particulate Food Materials,
Health Impact, Identification, and Dosimetry of Irradiated Food, Bégl, K. W., Regulla, D. F.,, and Suess, M. J.,
eds., AWorld Health Organization Report, Institut fur Strahlenhygiene des Bundesgesund-heitsamtes, Minchen,
1988, pp. 415—419 (OnepmaH [.A.3. PacnpegeneHue o3kl 1 METOALI €ro onpeaeneHns B 06beMHbIX CbiMy-
4yux NULLEBLIX NpoAykTax. BosgeiicTBue Ha 3f0poBbe, UASHTUUKALMA N [03UMETPUSA OBNYUYEHHBIX NMULLEBLIX
npoaykToB. bernb K.B., Perynna .®. u Cyscc [1.B., u3a., OT4eT BceMupHoi opraHnsauum 3ipaBooxpaHeHus,
UHCTUTYT pagmnauuoHHoii rurneHsl defepanbHoro ynpaeneHus agpasooxpaHeHns, MioHxeH, 1988, c. 415—419)

Farkas, J., Irradiation of Dry Food Ingredients, CRC Press Inc., Boca Raton, Florida, 1988 (®apkaw k. O6ny-
YeHMne CyxXux NuLeBLIX UHrpeaueHToB. N3paTtensctBo CRC Press Inc., Boka PanToH, ®nopuga, 1988)

Food Irradiation, a Technique for Preserving and Improving the Safety of Food, ISBN: 9241542403, A World
Health Organization Report, Geneva, 1988 (Obny4eHne nuwesbIX NPOAYKTOB, METOA COXPaHEHUs1 U NOBbILUE-
Hus BesonacHocTU nuLeBkbIX NpoaykToB. ISBN: 9241542403. OtuyeT BceMUpHOIA opraHnsauumn 3gpaBooxpaHe-
Hus, XKeHeBa, 1988)

Diehl, J.F., Safety of Irradiated Food, CRC Press, 2nd ed., Marcel Dekker, New York, NY, USA, 1995 (Ounb
W.®. BesonacHocTb 06my4eHHbIX NULLEBLIX NpoAykTos. M3aaTensctso CRC Press, 2-e uspanue, Mapcens [lek-
kep, Hbto-opk, CLLA, 1995)

Food Irradiation: Principles and Applications, Molins, R.A., eds., John Wiley & Sons, New York, NY, 2001 (Obny-
YeHme NULLIEBLIX NPOAYKTOB: NPUHLMMLI U puMeHerne. Monune PA., uaa., John Wiley & Sons, Heto-Mopk, 2001)

Dosimetry for Food Irradiation, Technical Reports Series No. 409, International Atomic Energy Agency, Vienna,
2002 (Ao3umeTpus npu obnyyeHUn NULLEBBIX NPOAYKTOB. TexHU4eckne otdeThl, cepus Ne 409, MexayHapog-
HOe areHTCTBO Mo aroMHOW 3Heprum, BeHa, 2002)

Urbain, W. M., Food Irradiation, Academic Press, Ing., New York, 1986 (Yp6eiin Y.M. Obny4eHune nuLeBbIX Npo-
AaykroB. Mspatenscteo Academic Press, Inc., Hoto-Uopk, 1986

ANSI N433.1—1978 Safe Design and Use of Self-Contained, Dry Storage Gamma Irradiators, Ameri-
can National Standards Institute, 1430 Broadway, New York, NY, 10018 (Besonac-
Has KOHCTPYKLUS 1 UCnornb3oBaHUE aBTOHOMHBIX pajnaLMOHHO-TEXHONOMMYECKUX
ramMma-nyveBblX yCTaHOBOK C CYXOM 3alyMTol. AMepUKaHCKUIA HaLMOoHanbHbIA UH-
CTUTYT cTanaapTos, 1430, Bpopgeii, Heto-Mopk, 10018))

ANSI/HPS N43.15—2001 Safe Design and Use of Self-Contained Wet Source Storage Gamma Irradiators
(Category Ill), American National Standards Institute, 1430 Broadway, New York,
NY, 10018 (BesonacHas KOHCTPYKLUMS U UCMOMb30BaHWE aBTOHOMHLIX pajuaLu-
OHHO-TEXHOSOMMYECKUX raMMa-ry4eBbIX YCTaHOBOK C XUAKOCTHOW 3aLyuToii (kaTe-
ropum lll). AMepuKaHCKWMIA HaLuMOHanbHbIA MHCTUTYT cTaHaapTos, 1430, Bpoasei,
Heto-Mopk, 10018)

ANSI/HPS N43.10—2001 Safe Design and Use of Panoramic, Wet Source Storage Gamma Irradiators
(Category V) and Dry Source Storage Gamma Irradiators (Category Il), American
National Standards Institute, 1430 Broadway, New York, NY, 10018 (BesonacHas
KOHCTPYKUMA U WCMOMb3oBaHWe MaHopaMHbIX pafhaLMOHHO-TEXHOMOMUYECKUX
raMMa-ny4eBblX YCTaHOBOK C XXWAKOCTHOW 3aluToi (kateropuu IV) u c cyxoit
sawutoi (kateropumn Il). AMEpUKaHCKUA HaLMOHanNbHBIA UHCTUTYT CTaHdapToB,
1430, Bpoaseit, Huto-Mopk, 10018)

Hand Book of Chemistry and Physics, 89th ed, CRC Press, Boca Rat, FL, 2009 (CnpaBo4YHUK N0 XUMWU 1 u-
3uke, 89-e nsgaHue, CRC Press, Boka Pat, ®nopuga, 2009)

Unterweger, M. P. (2003), «Radionuclide Half-life Measurements at the National Institute of Standards and
Technology (version 3.0)», available online: http:/physics.nist.gov/Halflife (2009, February 20), National Institute
of Standards and Technology, Gaithersburg, MD, USA (YHTepserep M.T1. M3mepeHua BpeMeHu nonypacnaga
paguoHyKnMgoB B HalMoHansHOM MHCTUTYTe cTaHgapToB W TexHonorum (Bepceusi 3.0), LOCTYNHO OHNaitH: hitp:/
physics.nist.gov/Halflife (20 depans 2009 r.), HaunoHanbHbI MHCTUTYT CTaHZaPTOB U TexHonoruu, lMeiitep-
cbypr, Mapuneng, CLLA).)

ISO/ASTM 51818 Guide for Dosimetry in an Electron Beam Facility for Radiation Processing at Energies
Between 80 and 300 keV (PykoBoacTBO Mo J03UMETPUM Ha YCTaHOBKaX AN pagnaum-
OHHOW 06paboTkn 3NEeKTPOHHBLIM NMY4KOM C 3Hepruei anekTpoHos ot 80 Ao 300 kaB)

19



FOCT 34155—2017

[31]

(32]
[33]
[34]

[39]

[36]
[37]

(38]

[39]
[40]
[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

20

ISO/ASTM 51261 Guide for Selection and Calibration of Dosimetry Systems for Radiation Process-
ing (PykoBoAcTBO MO BEIGOPY U KanMbpoBKe [O3UMETPUYECKUX CUCTEM ANS paan-
auUMoHHo 06paboTku)

ISO/ASTM 51276 Practice for Use of a Polymethylmethacrylate Dosimetry System (PykosogcTtso
no NPUMEHEHUNIO O3UMETPUYECKOR CUCTEMBI HA OCHOBE NONUMETUNMETaKpUnara)

ISO/ASTM 51607 Practice for Use of the Alanine-EPR Dosimetry System (PykoBoAcTso no npume-
HeHWIo JO3NMETPUYECKON CUCTEMBI Ha OCHOBE anaHuHa)

ISO/ASTM 51650 Practice for Use of Cellulose Triacetate Dosimetry Systems (PykoBoAcTBO Mo npu-
MEHEHWI0 03UMETPUYECKOW CUCTEMBI Ha OCHOBE TpualeTaTa Liennionossbl)

ASTM E 2304 Practice for Use of a LiF Photo-Fluorescent Film Dosimetry System (PykosogcTtso

no MpUMeHeHUto hOTONTYOPECLIEHTHOW NIeHOYHOW AO3UMETPUYECKON cucTeMbl
Ha ocHose LiF)

ISO/ASTM 51275 Practice for Use of a Radiochromic Film Dosimetry System (Pykosogctso no npu-
MEHEHUI ,qOSVIMeTpI/I\-IeCKOVI CUCTEMBI Ha OCHOBE pPagUOXPOMHBIX I'IJ'IeHOK)

ISO/ASTM 51540 Practice for Use of a Radiochromic Liquid Dosimetry System (PykoBogcTtso no
NPUMEHEHUIO XNLKOCTHON pagoXpOMHOIA JO3UMETPUYECKON CUCTEMEI)

ISO/ASTM 51310 Practice for Use of a Radiochromic Optical Waveguide Dosimetry System (Pyko-
BOACTBO MO NPUMEHEHWIO JO3UMETPUYECKOR CUCTEMBI C UCMOMBb30OBaHNEM pafuo-
XPOMHOr0 ONTUYECKOro BOSTHOBOAE)

ISO/ASTM 51205 Practice for Use of a Ceric-Cerous Sulfate Dosimetry System (PykoBoactBo no
NMPUMEHEHUIO [JO3UMETPUHECKOR CUCTEMbI Ha OCHOBE Liepusi-cyrbgarta Liepus)

ASTM E 1026 Practice for Using the Fricke Reference-Standard Dosimetry System (PykoBogcteo
no NMPUMeHeHWo JO3UMETPUYECKONR cUCTeMbl pedepeHCHbIX aTarnoHoB Ppuke)

ISO/ASTM 51538 Practice for Use of the Ethanol-Chlorobenzene Dosimetry System (PykosogcTtso
MO NPUMEHEHMNIO AO3UMETPUUECKON CUCTEMBI HA OCHOBE 3TaHona U xropbeHsona)

Hartshorn, A., Mackay, G., Spender, M., and Thomson, |., Absorbed Dose Mapping in Self-Shielded Irradiators
Using Direct Reading MOSFET Dosimeters, presented at Health Physics Society Annual Meeting, July, 1995,
Available from Thomson and Nielsen Electronics, 25E Northside Road, Nepean, Ontario, Canada K2H8S1
(XaptcxopH A., Makkeii I, CneHgep M., TomcoH WN. KapTpoBaHue normnoLleHHOW [03bl B CaMO3KpaHUpPOBaH-
HbIX pailaLMOHHO-TEXHONOMMYECKUX YCTaHOBKaX C UCTONMb30BaHWEM [l03UMETPOB NPSMOro CHUTLIBaHWA Ha No-
nesbix MOlN-TpaH3ucTopax. MNpeacTaBneHo Ha exerogHoi BcTpeyve OblyecTBa pagnaLMoHHOW 3alUThI, UKoNb
1995. Mony4eHo ot komnanun Thomson and Nielsen Electronics, 25E, Hoptcailg Poya, HenuH, OHTapuo, Ka-
Haga, K2H8S1)

ASTM E 925 Practice for Monitoring the Calibration of Ultraviolet-Visible Spectrophotometers
whose Spectral Slit Width does not Exceed 2 nm (PykoBoAcTBO No nposeaeHUto
KanubpoBkn YD-cnekTpohOTOMETPOB U CNEKTPOOTOMETPOB BUAUMOW 4acTy
cnekTpa co cnekTpanbHbIM pa3pelleHueM Gonee 2 HM)

ISO/ASTM 52116 Practice for Dosimetry for a Self-Contained Dry Storage Gamma Irradiator (Pyko-
BOZCTBO MO 103UMETPUN ANA aBTOHOMHbIX raMMa-o6ny4aTenei cyxoro Tuna)

CIRM 29 Guidelines for Calibration of Dosimeters for Use in Radiation Processing, Sharpe,
P., and Miller, A., August, 1999 (PykoBoacTBo No kanubpoBke A03UMETPOB ANA
npUMeHeHus B paguaunoHHoi o6paboTke. LWapn M., Munnep A., aBryct 1999 1)

ASTM E 2303 Guide for Absorbed-Dose Mapping in Radiation Processing Facilities (PykoBogctBO
Mo KapTMPOBaHMIO NOTNOLWEHHBIX 403 Ha yCTaHOBKax ANs paAvalvoHHol o6paboTku)

Radiation Dosimetry, Vol 1, Attix, F. H., and Roesch, W. C., eds., Academic Press, New York arld London, 1968
(PaguauuoHHaa aosumeTpus. Tom 1. Attuke ®.H. u Pew B.K, u3a., Academic Press, Hbto-Uopk 1 JTIoHAOH,
1968)

ASTM E 2381 Guide for Dosimetry In Radiation Processing of Fluidized Beds and Fluid Streams
(PyxoBoaCTBO NO JO3MMETPUM MNpU pagmnaLuoHHo 06paboTke pas3KumKeHHbIX 06-
pa3oBaHWii U NOTOKOB XMJKOCTH)

Guide to the Expression of Uncertainty in Measurement, International Organization for Standardization, 1995,
ISBN 92-67-10188-9 (MUmeeTca pycckuit nepeBog: PyKoBOACTBO MO BbIPAXEHUIO HEONPEAENEHHOCTU U3Mepe-
Hus, [ocynapcTBeHHoe npeanpusTue «Bcepoccuiicknii HaydHO-UCCNeAoBaTENbCKUA UHCTUTYT METPONoruu
uMm. .. Menpeneesa», CaHnkT-lNMeTepbypr, 1999)



roCT 341556—2017

YOK 664:539.1.047:539.1.06:006.354 MKC 67.040

KnioyeBble cnoBa: normnoLeHHas Ao3a, kKapTupOBaHUE NOTTOLEHHOW A03bl, U3BMEPEHUE NOTMNOLLEHHOW A03bl,
TOPMO3HO€ W3MyvyeHue, JO3MMETPUYEcKas CUCTEeMa, SMEKTPOHHbIN Ny4oK, MULLEBOW NPOAYKT, MULLEBbIE U
CEeNbCKOXO3AWCTBEHHbIE MPOAYKTbI, FAMMa-U3nyyeHue, raMMa-nyyum, MOHU3UpyloLwee usnyyeHue, Heonpeae-
NEHHOCTb U3MEPEHWIA, paanaluOHHbIe UCCNEAOBAHUS, pabounii JO3UMETD, PEHTIEHOBCKOE U3Ny4YeHUe, PeHT-
FeHOBCKUI ny4

21



B3 11—2017/32

Pepaktop H.A. ApayHoea
TexHuueckuit pegakrop Y.E. Yepenkosa
Koppektop E.[. [ynbHesa
KomnblotepHasi BepcTka E.O. AcmauuuHa

CaaHo B Habop 21.09.2017.  lNognucaHo B nevatb 12.10.2017.  ®opmaTt 60><84118. FapHuUTYypa Apuan.
Yen. neyu. n. 3,26.  Yu.-u3g.n. 295, Tupax 229k3.  3ak. 1756.
MoaroToBneHo Ha ocHOBe 3NEKTPOHHOI Bepcun, NpeaocTaBrneHHol paspaboTynkom cTaHgapTa

Ms3paHo u otnevataHo Bo ®ryr « CTAHOAPTUH®OPM», 123001 Mockea, MpaHaTHbIN nep., 4.
www.gostinfo.ru  info@gostinfo.ru


https://meganorm.ru/list/1-0.htm
https://meganorm.ru/list/1-0.htm
https://meganorm.ru/list/1-0.htm

