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1 O6nactb NpuMeHeHUs

11 [laHHOEe pYKOBOACTBO COAEPXUT MUHUMAa/bHble TpeboBaHuNa no A03MMeTpun, Heobxoanmoii npu
npoBeAeHnn nccnefoBaHWini NO BAUAHWIO pajuvauunm Ha MuLLeBble W CeIbCKOXO3SACTBEHHbIEe MPOAYKTHI.
Takue nccnefoBaHns BKIOYAOT B Ce65 yCTAHOBMEHNE KOMIMYECTBEHHOW 3aBUCMMOCTW MeX/y MOr/0oLEeHHOA
[030li 1 cooTBeTCTBYWLW MMM adhdekTamMn B yKasaHHbIX NpoAyktax. B faHHOM pyKOBOACTBE OCBELLEHbI
o6le BONPOCHl A03UMETPUM B TakUX WCCNefoBaHWAX W nybaumkaumax ux pesynbtaToB. [o3umeTpus
[O/XHa paccmaTpuBaTbCs Kak HeoTbeMiemMas 4yacTb IKCMepuMeHTa.

MpumeuaHunel - CAC paspabotana mexgyHapodHblii O6wmiA cTaHfapT u MpakTuyecknii kogeke, B
KOTOPbIX PacCMOTPEHbI BOMPOChI MPUMEHEHUS paguauun A8 06paboTku NWLLEBbIX MPOAYKTOB. B 3Tux JoKymeHTax
0co60 noAYepkHyTa posib A03MMETPUM, MPUMEHEHWE KOTOPOI rapaHTMpyeT COG/OAeHVe Npasua pagvalyioHHoN
o6paboTkm [1].

MpumevyaHune?2 - [laHHOB PYKOBOACTBO COAEPXMT CMPaBOYHYl0 MH(OpPMaUWio B BuAe NpUMevaHuid.
Monb3oBaTenn Takke [O/MKHbI ObpawarbCca K CCblkam, NpUBEAEHHbIM B KOHLE CTaHfapTa, a Kpome Toro u K
Heo6Xo¥MOI Hay4YHOIi NTepaType Mo Bonpocam MeToA00rN 3KcnepumeHTa B 061acTy gosumetpun [2 - 10].

1.2 HacTosiliee pyKkoBOACTBO OTHOCUTCHA K MCCAefOBaHWAM C WCMNOMb30BaHWEM CrefyloLwnx
BUAOB MOHM3MPYyKOLWEA pajguauun: ramma-usnyyeHue, PpeHTTEHOBCKOe (TOPMO3HOE) WU3flyyeHue
9N1EeKTPOHHbIE MYYKN.

1.3 B HacTOsilleM pYKOBOACTBE MNpuBefeHbl Tpe6GoBaHWA K A03MMETPUM Kak npu BbipaboTke
3KCMepuUMeHTanbHOrO MeToda, Tak W B CTaHAApPTHbIX (PYTWMHHbIX) 3kcnepuMeHTax. B Hem He
paccmMatpuBalTcs TpeboBaHMA K [[O3MMETpPUM Mpu  OLeHKe KayecTBa MOHTaxa WAM nNpu  OueHke
onepalMoOHHOrO kayecTBa YCTAHOBOK ANA 065yuyeHus. OTU acnekTbl paccmaTpuBatTca B PykoBofcTBax
ISO/ASTM 51204. 51431. 51608. 51649 n 51702.

1.4 [laHHOe pYKOBOACTBO HEe Hale/leHO Ha TO. 4TOOGbl OrpaHMYUTb 3KCMepumeHTaTopa B BblGope
MeTOAMKM 3KcneprMeHTa. 3ajadya pPyKoBOACTBa COCTOMT B TOM. YTOObl rapaHTMpoBaTh MpaBW/bHbIA BbIGOP
NCTOYHUKA M3NYYEHNA U METOAUKM IKCNepUuMeHTa, Npu KOTOPOM pe3ysibTaTbl 3KCNepUMeHTa 6bl/IN MOHATHBI
1 Nofie3Hbl APYrMM UccnefoBaTensam 1 pykoBOASALMUM OpraHu3aunam.

1.5 MMpu u3MepeHnsix He06XOAMMO NpPMHMMATb BO BHUMaHME CyMMapHyl HeonpegeneHHOCTb
MOrNoWeHHOW f03bl pagvaunm n ee Bapuauum no obbemy obnyveHHoro obpasua (cM. PykoBOoACTBO
ISO/ASTM 51707).

1.6 HacTtosAwwii cTaHAapT He CTaBUT CBOEli Liesibi0 0CBETUTL BCe BOMPOCHI, MEIOLMe OTHOLWEHNE K
6e3onacHocTn paboTbl Npu ero NpUMeHeHNn, ecn TakoBble MMeloTcs. Ha nmonb3oBaTene cTaHgapTa NexuT
OTBETCTBEHHOCTb 3a BbIpaboTKy AOCTATOYHbIX Mep 6e30MacHOCTM nepepj Havanom paboT C yyeToMm
HOPMaTWBHbIX OrpaHUYeHwii.

2 HopmaTuBHbIE CCbIJIKU

2.1 CraHpgapTtel ASTM:])
E 170 TepmuHonorua, otHocAwasaca K pagmaunoHHbiM U3SMEPEHUAM 1 A03MMETPUN

1 Mo Bonpocy ccbinok Ha ctaHgapTbl ASTM 1 ISO/ASTM cm. Be6caiit ASTM. www.astm.org. nan obpatutech
B ASTM Customer Service no agpecy service@astm.org. 3a uHdopmaumeil o cogepxaHun ExerogHoi KHuru
cTaHgapToB ASTM obpaTuTech K CBOAHOM CTpaHuLe JOKYMEHTOB Ha Bebcaiite ASTM.

M3paHne ocmnunanbHoe
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E 925 PykoBoACTBO NO MPOBEAEHUI0 KannbpoBkn YP-cnekTpoOTOMETPOB M CNeKTpopoTOMEeTPOB
BUAMMOW YacTu cnekTpa Co CnekTpasbHbIM pa3speleHunem 6onee 2 UM

E 1026 MpakTka npumMmeHeHns CucTeMbl 3Ta/IOHHbIX AO03VMETPUYECKMX CTaHgapToB dpuke

E 2232 PykoBOoACTBO NO BbIGOPY M WCNOMb30BaHUK MaTeMaTUyeckux MeToLOB pacueTta
MOr/IOWeHHO A03bl B 3aa4ax 06paboTkM AaHHbIX N0 paguauuu

E 2303 PykoBOACTBO N0 KAPTUPOBAHMWI0 NOMNOLLEHHbIX 403 HA YyCTaHOBKax nNo 06paboTke AaHHbIX

E 2304 MpakTnka npumeHeHus GoTopNyopecLEeHTHON NIEHOYHOW A03MMETPUUYECKOl CUCTEeMbl Ha
ocHose LiF

E 2381 PykoBOACTBO N0 A03MMETPUN NpW pagnalnoHHOn 06paboTke pas3XukKeHHbIX obpasoBaHuii n
NMOTOKOB XWUAKOCTK

F 1355 PykoBOACTBO MO paguvaLuoHHOW 06paboTke cBexel CenbCKOXO3ANCTBEHHOW NpPoAyKUUM B
KayecTBe hUTOCAHNTAPHON Mepbl

F 1356 PykoBOACTBO NO pajvauvoHHO 06paboTke CBEXEro M 3aMOPOXEHHOro KpPacHoro msca u
mMAca NTULbI ANS OTPaHUYEHUsA CoAepXaHnsa NaToreHoB U APpYrux MUKPOOPraHM3MoB

F 1640 PykoBOACTBO MO BbIGOPY M MPUMEHEHWID YNaKOBOYHbIX MaTepuasioB AN nuLeBbIX
NPOAYKTOB, NOABEpraemMblxX pagnaunoHHoli obpaboTke

F 1736 PykoBOACTBO MO pajnauuoHHOMY 061y4yeHuo pbibbl U BOAHLIX 6€CMO3BOHOYHbIX,
NCNOMb3yeMbIX B MULLY, A/ OTPAHNYEHUS COAepXaHUs NaToreHoB U THUNOCTHbIX MUKPOOPraHU3mMoB

F 1885 PykoBOACTBO MO pajualMoHHOMY O6/yYEeHUK CyxuX cheuuii, TpaB W npunpas Ans
orpaHuyeHus cofepxaHusa NaToreHoB v APYrux MUKPOOPraHM3MoB

2.2 CTtaHpapTbl ISO/ASTM:1

51204 PykoBOACTBO NO A03MMETPUM Ha ramma-ycTaHOBKax A1 pagnaunoHHol 06paboTkm
nULEBbIX NPOAYKTOB

51205 PykoBOACTBO MO MPUMEHEHUK [03UMETPUYECKO CUCTEMbl Ha OCHOBE Lepusi-cynbarta
uepus

51261 PykoBOACTBO NO BbIGOPY W KanubpoBKe [AO3MMETPUYECKMX CUCTEM AN pajualUoHHOW
06paboTky NULLK

51275 PyKoBOACTBO NO MPUMEHEHMNIO A03MMETPUYECKO/ CUCTEMbl HA OCHOBE PagMOXPOMHbIX NIEHOK

51276 PykoBoacTBO no NPpUMeHeHno [03MMeTpnyecKoi CUCTEMbI Ha ocHoBe
nonmMmeTunMeTakpunarta

51310 Cucrtema fo3MmeTpuyeckasa C UCNONb30BaHMEM pPagMOXpPOMHOIo ONTUYECKOro BOJIHOBOAA.
MpakTnyeckoe pyKoBOACTBO MO MPUMEHEHUIO

51431 PykoBOACTBO NO A03MMETPUU NpU 06paboTKe NULLEBLIX NPOAYKTOB 3/1IEKTPOHHBIMU NyykamMu n
PEHTreHOBCKUM (TOPMO3HbIM) U3JTyYeHNEM

51538 Cuctema po3uMmeTpuyeckas Ha OCHOBe 3TaHonxnopb6eH3ona. [llpakTnyeckoe pykoBOACTBO
no NPUMEHEHUo

51540 PyKoBOACTBO MO NPUMEHEHMNIO XUAKOCTHON pagmoxpoMmoin 4O3MMeTPpUYecKoil cucTemsl

51607 PyKOBOACTBO MO MNPUMEHEHWUIO [03UMETPUYECKOW cucTembl C wucnosnb3oBaHuem IlP-
CMeKTPOoCKONuUu anaHuHa

51608 PykoBOACTBO NO A03UMETPUM B yCTAHOBKax NO pagvaLMoHHOW 06paboTke PeHTreHOBCKUM
(TOPMO3HbIM) M3/1yYEHNEM

51649 lNpakTuyeckoe pyKoOBOACTBO MO A03MMETPUM Ha yCTaHOBKax ANA paguauuoHHON o6paboTku
3/1EKTPOHHbLIM MYYKOM C 3Hepruei anektpoHos oT 300 k3B go 25 MaB.

51650 Cuctema fo3nmMmeTpuyeckas Ha OCHOBe TpuaueTarta Lennonosbl. lNpakTMyeckoe pykoBoACTBO
no NPUMeEHEHNI0

51702 PyKoBOACTBO MO A03MMETPUM HA FraMMa-ycTaHOBKax AN pagnalMoHHO 06pa6oTku

51707 PykoBOACTBO NO OLEHKe HeonpeaeneHHOCTel B 4o3UMeTpun Npu pagmaLnoHHoin o6paboTke

51818 lMpakTnyeckoe pyKoBOACTBO NO A03MMETPUMN Ha yCTaHOBKax ANA pagnaunoHHON o06paboTkn
3/1eKTPOHHBLIM MYYKOM C 3Heprueit anekTpoHos oT 80 go 300 k3B.

51956 [llpakTnyeckoe PyKOBOACTBO NO NPUMEHEHMWID CUCTEM TEPMOMIOMUHECLEHTHON A03MMeTpun
(TLD) pns pagnaumoHHO 06paboTKu.

1 Mo Bonpocy ccbiok Ha cTaHAapTbl ASTM 1 ISO/ASTM cm. Bebeaiit ASTM, www.aslm.org. unm obpaTtntecb
B ASTM Customer Service no agpecy service@astm.orq. 3a uHdopmauuein o cogepxaHum ExerogHol KHUrun
cTaHaapToB ASTM o6paTuTech K CBOAHOI CTPaHMLE AOKYMEHTOB Ha Beb6caiite ASTM.
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2.3 OTueTbl MexayHapoaHOW KOMMUCCUM NO pajUalUOHHLIM efUHULAM U U3MEepPeHUAM
(ICRU): >
ICRU 60 Fundamental Quantities and Units for lonising Radiation

2.4 OTuyeT NPL:

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

MprvumMmeyaHwne - MNpu NONb30BaHUM HACTOALMM CTaHAAPTOM LiesiecoobpasHo NpoBepuTb AeincTene

CCbIJTOYHbIX CTAHAAPTOB B MH(DOPMALMOHHOW cucTeEMe 06LLEro M0/Ib30BaHUs — Ha oduumasibHOM caiite defepanbHOro
areHTCcTBa MO TEXHWYECKOMY perysiMpoBaHuio 1 MEeTPOosIorun B CeTU VIHTEPHET MM No eXerogHomy UHGopMaLyioHHOMY
ykazarent «HaumoHasnbHble CTaHAapTbl», KOTOPbLIA OMy6/IMKOBaH MO COCTOSIHWMIO Ha 1 sHBaps TeKywero roga, v no
BbINyCKam eXeMecsiYHOro MHpopMaLMOHHOIO ykasaTens «HauuoHabHble cTaHAapThi» 3a Tekywwii rog Ecnm 3aMeHeH
CCbIJTIOYHbIN CTaHZApT, Ha KOTOPbIA AaHa HefaTMpOBaHHAs CCbiIKa, TO PEKOMEHAYETCS WCNOMb30BaTb AECTBYIOLLYO
BEpCMI0 3TOTO CTaHAapTa C Y4eTOM BCEX BHECEHHbIX B AaHHY0 BEpCcuo M3MEHEeHWA. Ecnn 3ameHeH CCbII0YHbINA
CcTaH4apT, Ha KOTOpbIi AaHa AaTMpoBaHHAA CCblka, TO PEKOMEHAYeTCs UCNOoNb30BaTb BEPCUMIO 3TOFO cTaHaapTa ¢
yKa3aHHbIM BbILWE TOAOM YTBEPXAEHUA (NPUHATUS). ECnmn nocne yTBEPXAEHWUS HACTOSLWEro cTaHgapTa B CCbIIOYHbINA
CcTaH4apT, Ha KOTOpbIii AaHa AaTMpoBaHHAaA CCblfka, BHECEHO W3MeHeHue, 3aTparvBatolliee NOMOXEHWe, Ha KOoTopoe
[laHa CCbifika, TO 3TO MOJIOKEHUE PEKOMEHAYETCS NPUMEHATb 6e3 ydyeTa AaHHOr0 W3MeHeHusl. Ecnn CCbinoyHblIi
cTaHfapT OTMEHEH 6e3 3aMeHbl, ro NoJsIoXKeHVe, B KOTOPOM AaHa CCbl/iKa Ha Hero, pEKOMeHAyeTcsl NPUMEHSITb B 4acTu,
He 3aTparvBatoLLeit 3Ty CCbIIKY.

3 TepmwuHonorus

3.1 Onpepenexunn:

3.1.1 nornouw,eHHana pgosa. (D): KonnyecTBo s3HEPrUnM MOHU3NPYIOLLETO U3TyYEHUS, NOTNOWEHHOW B
efinHULEe macchl onpejeneHHoro Bewectea. EanHuya B cucteme CU nornoweHHo fo3bl - rpeit (Gy),
roe 1 rpeli ABnsaeTca 3KBMBaNEHTOM MOrAoWeHna 1 gxxoynsa Ha knaorpamMm macchl gaHHoro Beujectsa (1
Gy = 1 [/kr). Matematnyeckoe onpegeneHne 370l 3aBUCMMOCTW - YyacTHoe OT geneHus d c Ha dm. rae
d f - cpegHee 3HaueHne gudchepeHumanbHOW aHeprun, nepesaHHol NOHN3NPYIOW UM U3YYEHNEM
BelecTBy AnddepeHumnanbHon maccol dm.

D=de/dm @)

MpumeyaHune - PaHee NCNONMb30BABLUASCA eAVHMLLA NOMOLLEHHON 03kl - paj (1 pag = 100 spr/r =
0.01 Gy). MornoweHHy [03y MHOrAA Ha3bIBAOT NPOCTO A0301.

3.1.2 KapTuposaHue nornoweHHol [,03bl (onpepenexue NPOCT PaHCTBEHHOTO
pacnpegeneHnsa NOrnoOWEHHOW [03bl): I3MepeHne MNOrNOWEHHON [03bl BHYTPU 06/1y4EHHOTo npojykra
ONA NONy4vyeHUa OAHO-, ABYX-, U TPEXMEPHOTO pacnpefeneHns NoraowWweHHON A03bl, B Lensax onpefeneHns
KapTbl 3HaYeHWi MOTNOLWEeHHO A03bl.

3.1.3 MoOuWHOCTbL NornoweHHon posbl D'\ lornoweHHas B maTepuane [o3a, OTHECEHHas K
eAnHuue BpemMeHu, npupaweHne dD 3a Bpemsa dt(cm. ICRU 60).

D' = dD/dt (2)

efnHuua : Gyes'

3.1.4 akkpeguTOBaHHaa Ha npaBO KanubpoBkM fo3uMeTpuueckas nabopaTopus:
[o3umeTpuyeckas na6opartopus, nonyumsluas OT  aKkkpeguTylowei opraHumsauun  [OKYMEHT,
noATBepXalolWmnii ee KOMNETEHTHOCTb NPOBOANTL HEOOXOAMMbIE Oonepauun No kannbpoBKe WM MoBepke
[O3MMeTPUYECKMX CUCTEM B COOTBETCTBUM C TPe6GOBAHUAMU HOPMATUBHOW JOKYMeHTauuu akkpeautyowei
opraHusauuu.

3.1.5 TOpMO3HOEe n3nyyeHne: SNeKTpoMarHuTHaa paguauma c WUPoOKUM CNeKTpoM, usnydyaemas B
TOM cnyvae, Korga obnajawoline sHeprmein 3apshkeHHble 4acTulbl NOABeprawTCcsA BO3AENCTBUIO CU/IbHOTO
3/1eKTPUYECKOTO NN MarHUTHOTO Mosis, Hanpumep, B6/M3K aTOMHbIX A4ep.

" WmeeTcs B MexayHapoaHO/ KOMUCCUM NO pafvalMoHHbIM eayHnLaM 1 nameperusm. 7910 Woodmont Ave.,
Suite 800. Bethesda. MD 20814. U.S.A.
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3.1.6 paBHOBecCHe 3apsXeHHbIX 4acTuly: YcnoBue, nNpu KOTOPOM KUHETMYeckass aHeprus
3apsXeHHbIX YacTul {6e3 yuyeTa aHepruy nNokos), NpoHuKawwmx B 6€CKOHEYHO Manblii 06bem 061yYyaemMoro
maTepuana paBHa KMHETUYECKOl 3Heprum 3apsHkeHHbIX YacTul, UCXOAALWNX N3 3TOr0 o6bema.

3.1.7 koadhpUuMeHT paBHOMEPHOCTU A03bl: OTHOWEHNE MaKCUManbHOro0 K MWHUManbHOMY
3HAYeHWI0 MNOrMOLWEeHHON J03bl B 06/1y4aeMOM NPOAYKTe.

3.1.8 pgosumeTp: [pubop, koTOpbli noa  Bo3felicTBueM  06/yYeHUss  [eMOHCTpupyeT
KONIMYeCcTBEHHOE W3MEHEHWE, KOTOPOEe MOXHO CBA3aTb C NOI/IOWEHHOW A030M B AaHHOM MaTepuane,
1cnosb3ys COOTBETCTBYIOLWME 3MepPUTESbHbIE NPMGOPLI 1 NpoLeaypbl.

3.1.9 peakuna gosumeTpa. Bocnponssoanmblii KONMNMYECTBEHHbI pagnaLnoHHblii 3 pekT, KOTOpbIi
BbI3blBAETCS B A03MMeTpe BO34eiNCTBMEM OnpesesieHHO NOorIoWeHHol f03bl.

3.1.10 go3umeTpuyeckana cuctema Cucrtema, ucnonb3lyemas A5 onpefesieHns NOrNOLEHHON
[03bl, cocTosiwas M3 A03UMeTPOB, M3MepuTeNbHOW annapaTypbl U COOTBETCTBYIOLW WX 3TA/IOHOB, a Takxe
MeTOoAUK NPUMEHEHUSA AAHHON CUCTEMBI.

3.1.11 3neKTpoHHOEe paBHOBecue PaBHoBecue 3apsxXeHHbix yYacTuy {cm. 3.1.6). npu KOTOpPOM
3apSKEHHbIMU YacTUuaMu SBAAITCA 3/IEKTPOHLI, NPUBOAUMBIE B ABUXeHMe (OoToHamu, o6ayvarwumu
matepuan.

3.1.12 pBhepBHEHbIN 3T anOHHbIN A03MMe T p: o3MMeTp BbICOKOTO METPO/IOTMYECKOro KayecTsa,
nucnonb3yemblii B KayecTBe 3JTasoHa [ANA peanusayum MeTposOrM4eckoll MnpocaexumBaemMocTun Ao
NepBUYHbIX 3TANIOHHbIX J03METPOB.

3.1.13 noBToOpsiemMocTb (pe3ynbTaToB W3MepeHuit): Xopowas cornacoBaHHOCTb Mexay
pe3ynbTtatamMmy nocnegoBaTesibHbIX U3MepeHuii O4HON U TOW Xe u3mMepsaemMoil BeNWYMHbl NPU BbINOSTHEHWUN
BCEX C/iefyloWwmnx YCNOBUii: UCNOb30BaHWe OA4HON W TOI Xe npouefypbl U3MepeHuii: n3MepeHus NpoBoAUT
OAMH 1 TOT Xe onepaTop; UCNoMb3yeTcs OAMH U TOT Xe M3MepuUTesnbHbIi NPUGOP B HEW3MEHHbIX YCM0BUSAX
npu HEW3MEHHOM €ero pacnonoXeHun, MpuyeM WU3MepeHus NPOBOAATCA B TeUYeHWe KOPOTKOro NpoMexyTka
BpeEMEHMN.

NMpumMmeyaHune — TN YCNOBKSA HA3bIBAKOTCA «YC/IOBUSIMW NOBTOPSEMOCTU». MOBTOPSIEMOCTb MOXET 6bITh
BbIPaXeHa KO/IMYECTBEHHO C MCMO/b30BaHNEM AUCTIEPCUN PE3Y/bTaToB.

3.1.14 Bocnpon3BOAMMOCTb (pe3ynbTaToB M3MepeHUli): Xopolwas COrnacoBaHHOCTb Mexay
pesynbtatamu nocnefoBaTesibHbIX W3MEPEHU OAHOW W TOW Xe M3MepsieMOi BesMYMHbI MpU  3aMeHe:
npuHLUMNa nnnm Metoga n3mepeHuii, oneparopa, MU3MepuTesibHOro npubopa, MmecTa ero pasmMmelleHuns, ycaoBuii
NPUMEHEHNS U BPEMEHUN NPOBEAEeHNA N3MePEHWIA.

MpumeuyaHne — KoppekTHoe onpegeneHne BOCMPOU3BOAMMOCTU TpebyeT nepeyncrieHnst YCroBwiA,
KOTOpblE MEHANICb  MPU NPOBEAEHWM U3MepeHuii. BocnpousBoaYMOCTb MOXET ObiTb BblpaXeHa KOIMYECTBEHHO B
TepMMHAX Aucnepcun pesynbTatoB. B AaHHOM KOHTEKCTe nof pesynbTaTtaMy U3MEepeHwWin cnegyeT MNOHUMATb
ncnpas/ieHHble pe3y/bTarbl.

3.1.18 3TaNoHHbIN [03UMeTp-NnepeHocUnk: [Jo3uMmeTp, 4acTo ABNAILWMIACA pedepeHTHbIM 3Ta/lOHHbIM
[03MMETPOM, MPUrOAHBIA AN TPaHCMOPTUPOBKM Mexady 3.1.15 pa6ouwnii fosumeTp: [03MMeTp, KasIMGpOBaHHbIA Mo
nepByYHOMY, pedhepeHCHOMY WM BTOPUYHOMY 3STa/IOHHOMY [O3UMETPY U WUCMNOMb3yeMbll NPWU NOBCEAHEBHbIX
N3MePEHUAX NOrOLLEHHON [03bl.

3.1.16 mogenupytowunii npodykT MaTepuan, CBOiCTBA KOTOPOro 0CnabnaTb W paccevBaTb W3/yyeHue
61M3KN K aHa/I0rMyHbLIM CBOVICTBaM 06/1y4aeMoro NpoAykTa, Matepuana unv selecTsa.

3.1.17 npocnexmBaeMocTb: CBOINCTBO pe3y/nbTata W3MEPEHWA WM 3HAYeHUs 3TasloHa, MNO3BOSISIOLLEE
COOTHECTU yKa3aHHbIN pe3ynbTaT uan 3HaYeHne € YCTaHOB/IEHHbIMU pedhepeHCHbIMU 3HaYeHUAMY (COOTBETCTBYIOLLMMMU,
KaK npaswio, HaUWMOHAIbHLIM WM MEXAYHapPOLHbIM 3TasloHam), WCMOoMb3ys HENpepbiBHY MOC/efoBaTe/IbHOCTb
CNINYEHWIA, Kax[0e N3 KOTOPbIX MMeeT YCTaHOB/EHHYIO HeonpeaeneHHOCTb.

pasNYHbIMM MECTOMOIOXKEHNSAMY, NPUMEHSIOLLNIACA A1 CPAaBHEHUS Pe3yNbTaToB M3MEPEHUS MOI/IOLLLEHHOM
[03bl.

3.1.19 TpaH3uTHaa fgosa: lorsoweHHas Ao3a, MosyvyeHHas npogykTom (MM [03MMETPOM) BO Bpemst
TPAHCMOPTUPOBKA W3 MyHKTA OTNPaB/eHWs [0 MecTa PacrnofioXeHWs YCTaHOBKM ANA 06/yyeHus wam B cryvae
NPUMEHEeHNss NOABWXHOW yCTaHOBKM ANs 06/yYeHus, Korga ycTaHOBKa nepemellaeTcs U3 Hepaboyero nosnoXxeHus B
pabouee n obparHo.

3.1.20 HeonpegeneHHocTb (M3MmepeHusa): [lapameTp, CBSi3aHHbIA C pesynbTatoM W3MEpeHus W
XapakTepuayoLuii ANCNepCuio 3HaveHuid, KOTOpyld OBOCHOBAHHO MOXHO OblL10 6Gbl OTHECTM K U3MepseMon W
CBA3aHHOM C Hell BennunHe.

3.1.21 peHTreHOBCKOe Wu3nyuyeHue: VIOHU3MPYIOLLEe SM1EKTPOMAarHUTHOe W3/lyyeHne, BKIOHalollee Kak
TOPMO3HOE M3/yYeHue, TakK U XapaKTepucTUYecKkoe M3fyyeHue npu nepexofe aTOMHbIX 3/1EKTPOHOB Ha 6onee Huskue
YPOBHMU.

3.2 OnpepeneHns TepMUHOB, cneundUYecKUx 4NA JAHHOTO cTaHjgapTa:

3.2.1 ocTaToOK: Pa3HOoCTb MexAay HabnwgaemblM 3HaYeHVEM W 3HA4YeHWeM, paccyYUTaHHbIM C
Ncnosib30BaHNEM perpecCcuoHHON Moaenu.

3.2.2 pgos3a B muweHun: MNMornoweHHan fosa, npefHasHayeHHaa ANa npejcTaBnaloliero nHTepec
ob6bemMa BHYTpM ob6nydyaemoro obpasua.
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MpumeuvaHune — OnpeaeneHns Apyrmx TEPMWUHOB, UCMO/b3yeMbIX B CTaHAAPTE U UMEIOLWMX OTHOLLEHNE
K pagnauMoHHbIM U3MEPEeHUAM 1 [03UMETPUM, MOXHO HaiiTh B ASTM Terminology E170. Onpegenenns B E170
COBMeCTUMbI C onpegeneHnsamu B ICRU 60; 3TOT JOKYMEHT, Takum 06pasom, MOXeT WCMosib30BaTbCsi B KayecTse
aNbTepHaTUBHOTO.

4 3HayeHue N NpumMeHeHne

4.1 HacTosuiee pykoBOACTBO NPU3BaHO faTb O6LLYI0 OPUEHTUPOBKY B BOMNpoOcax fO3UMeTpun Ans
3KCNEPUMEHTOB C MULLEBbIMU U CE/IbCKOXO3ANCTBEHHBIMU NPOAYKTaMW, BKAKO4Yasi Takke npefcTaBieHne
pe3ynbTaToB 3KCNepuMeHTOB. B wnccnepgosaHusax, kacawwmxca 3eKTUBHOCTU 061yYEeHUA MU EBBLIX U
Ce/IbCKOX03ANCTBEHHbIX MPOAYKTOB C Lesiblo MOJyYeHUss OonpefesieHHOro MOJIoXUTENbHOro pesynbTaTta,
Heo6xo4MMO onepmnpoBaTb C BECbMA Pa3/IMYHbIMU XapakTepPUCTUKAMM NOT/IOWEHHbIX 403 B X04€ pPas/INYHbIX
3KCNEPUMEHTOB C pas3MyHbiMM NpoAdyktamu. Hanpumep, nornoweHHas fosa, Heobxogumas Ans
cTepunmsaunn HapesaHHbIX KyCOYKOB (PPYKTOB, 3HAUUTE/IbHO MEHblUE MNOT/IOWEHHbIX 03, HEOOXOAUMbIX
ANA fe3aKTnBaLMN HEKOTOPbIX NaTOreHHbIX 6akTepuii B Mace nam gna o6essapaxumBaHna cneuuii.

MpumeyaHnune — lMpumepamn BaHbIX 3EKTOB 06/1yHEHNSA ABNAIOTCA: NOAAB/IEHNE XNZHECTIOCOOHBIX
nuLLeBbIX GakTepuii, BUPYCOB U NapasnToB; outocaHuTapHasi 06paboTka (Hanpumep Ae3nHpekLmsa (pyKTOB 1 OBOLLENR),
npeaoTBpaLLeHne NpopacTaHust; 3afepxka CO3peBaHUsi; U3MEHEHUS B XMMWYECKOM COCTaBe MPOAYKTa; W3MEHEeHue
KayecTBa npogykta. [anbHeiwee o6cyxaeHve 3TuX 3DMEKTOB BbIXOAWUT 3a paMKM [aHHOro pPyKoBOACTBA (CM.
Pykosogactea ASTM F 1355. F 1356. F 1736 n F 1885).

4.2 BecbMa BaxHO Hagnexawum o06pas3om U3N0XUTb BONPOCHI pafnalMoHHOW 06paboTku
NPOAYKTOB, NOCKOJIbKY CTENEHb 6GMOI0rnYeckoro adpdhekTa MOXeT 3aBMUCETb OT Pas/IMyHbIX (PaKTOPOB, Takux
KaKk TWN WCTOYHMKA W3NYyYeHUs, MOLWHOCTb MOrMOWEHHOW [03bl, 3HEPrns WU3NyyYeHus, COCTOsHUE
oKpyxatoleih cpegbl B npouecce 067yvyeHus, TUM WCMNOAb3YyeMOro m3nyyeHus. B gaHHom pykoBoAacTBe
npeanpuHATa NonbiTka NpeAcTaBUTb MHAOPMaLMIo, OCBeLLaloLLyi0 MeToA0M0rni 1 cnocob npeacTaBneHns
pe3ynbTaToB W3MepeHWid NOrnoweHHOoW p[03bl paguauuu, KoTopble obecneynmBaldT MNOBTOPAEMOCTb B
3KCnepuMeHTax, NPOBOANMbIX Pa3/IMYHbIMK UCCNea0oBaTENAMN.

MpumeyaHune — odakTopbl, KOTOpble MOrYT BAUATb Ha pe3ynbTaT BO3AENCTBUA W3NyYEHUA Ha
Ce/IbCKOX03ANCTBEHHbIE NMPOAYKTbI, BK/IKYAKT B CE6S: COPT. BUA. Pa3HOBUAHOCTb, XM3HECTOMKOCTb, BPEMS XpaHeHus,
MCXOHOE KayecTBO, COCTOSIHWE CMenocT, Temnepatypy, cofepxaHue Bnarn. pH. BuA YynakoBku, YCnoBus
TPaHCMNOPTUPOBKM U XpaHeHus. XOTS BAMSHME 3TUX (PaKTOPOB He 06CyxJaeTcs B AaHHOM PYKOBOACTBE, OHU AOSDKHbI
YyUUTbIBaTLCA NPV NAAHNPOBaHUK aKcnepumeHToB (cMm. PykoBogctea ASTM F 1355, F 1356. F 1640. F 1736 n F 1885).

4.3 2OKcnepuMeHT go/mkeH obecneynBaTb MakCMManbHyl0 paBHOMEPHOCTb 06/1yyeHusa obpasua. Ha
npakTuke nornoweHHas fosa B obpasue 6yAeT BapbMpoBaTb B HEKOTOPbIX npegenax. Ana onpegeneHus
YPOBHEN, MOMIOXEHWUS 1 BOCNPOU3BOAMMOCTA MakCcMManbHOW (DNe) u MUHMManbHON (Dmn) NOrNOLWEHHbIX
[03  ANA  [aHHOro  MNepeyHsa  XxapakTepucTUK  3KCnepumeHTa  UCNonb3yeTcsas  NpPOCTPaHCTBEHHOoe
pacnpegfefieHvie MOrNOWEHHOW A03bl (kapTa NOrMoWEeHHbIX 403). [Jo3umMeTpbl, KOTOPble UCNOAb3YylTCA AN
Nosly4eHUs KapTbl MOMMOWEHHbIX A03. AOMKHbI 6bITb PA60TOCNOCOGHbLI B MHTEpBanax A03 U rpagnMeHToB [03.
6/1U3KMX K TEM. KOTOpble oXunaalTca B 06nyvyaembix obpasuax.

4.4 MNonesHyl WHpopmauuio 0 pacnpefesieHun NoraowWeHHon [o3bl B 06/1y4yeHHOM o6pasue, B
ocobeHHOCTU B6M3N FpaHuL, pa3gena matepnanos, MOryT AaTb TeopeTuyeckue pacyetbl (cM. PykoBoacTBo
ASTM E 2232).

5 YcTaHOBKM ANns 06nyyYeHus n Buabl 06paboTku

5.1 Tunbl ycTaHOBOK ANA 06n1yyYyeHMa. B faHHOM pyKkoBOACTBE paccMaTpuBaloTCA YCTAHOBKU, B
KOTOpbIX A1 UCCeO0BaHUSA BANAHUA WOHU3MPYIOLWLETo W3/lyYeHNs Ha MULieBble 1 CeNlbCKOXO3ANCTBEHHbIE
NpoAyKTbl WUCMOMb3yeTCAs ramma-usnyvyeHue, PeHTTeHOBCKOe (TOPMO3HOE) U3/lyyeHne U YCKOpeHHble
3/1eKTPOHBbI.

MpumeuaHune — B pasgenax 5 u 6 gaetca kpatkuii 0630p TUMNOB YCTaHOBOK A/1 06/yYeHUs U ux
pabounx xapakTepucTuk. Paboune XxapakTepPUCTUKM WCTOYHWKOB pajuauun, Buh pagsauuv, 3Heprust hoTOHOB Wau
3/1eKTPOHOB, pasMepbl U NIOTHOCTb 06PasLoB, NOABEPraeMbIX 06/yHeHUI0 - BCe 3TU (hakTopbl BAWSIOT Ha NpoLiecc
MOrOLEHNs NafaroLero n3slydyeHns B 3KCMepuMeHTasbHbIX obpasuax. VccnegosarensmM, HE3HaKOMbIM C pabounmm
XapakTepuUCTVKaMy  WCTOYHUKOB  U3/yuyeHusi, YybeauTenbHO pekoMeHAyeTCs nepefi HauyasoM  3KCNeprMEHTOB
03HaKOMUTbLCA C COOTBETCTBYOLMMN CCbIJTOYHBIMU MaTepuaiaMmun [2-10].

5.2 ABTOHOMHbIE raMma- M peHTreHoBCkMe (TOPMO3Hble) o06ny4yaTennm c CyXum
XpaHunuiiem

B HacToAwee Bpema B 60MbWMHCTBE WUCCNeA0BaHWi, NPOBOAWMBIX C MNULWEBLIMU 1
CeNbCKOXO035CTBEHHBIMI NPOAYKTaMM, UCNOb3YTCSA ramma-ob6nyyarenm nm6o Ha ocHose ,37Cs, Nn6o Ha
ocHoBe ®°Co, a Takxe peHTreHoBCkMe (TOPMO3Hble) aBTOHOMHble o06ay4yaTenn. ITW  YCTaHOBKK
3KpaHMpOBaHbl CBWMHLUOM (MW  APYTMM NOAXOAAWMUM MaTepuanoMm ¢ 60/bWUM aTOMHbIM HOMEpPOM) W
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06bI4YHO CHabXeHbl MEXaHW3MOM ANA NepeMelleHnsa KoHTeliHepa ¢ o6pa3uamMmn OT MecTa 3arpy3ku 4o mecTta
obnyuyeHuns.

MpumeuvyaHune — Kak npaBuio, aBTOHOMHble ramMma-obayyaten C CyxuM XpaHWIULEeM UMerT
OrpaHunyYeHHbIli 06beM KaMepbl Ans 06/1ydeHns. ITOT Tun obnyyatens knaccuduumpyetcs kak ANSI Category 1, Self-
contained Dry Storage Gamma Irradiators [111.

5.2.1 Ha npakTuke B aBTOHOMHbIX ramMMa-o6ayyaTensax npefycMOTPeHO KpyroBoe pacnpegeneHue
WUCTOYHMKOB, TaK 4TO MOr/0OWeHHasa Ao3a A0CTaTOYHO paBHOMEpHa OTHOCUTEsNbHO LeHTpa, B KOTOPOM
nomewaeTcs obnydyaemblii obpasel.

5.2.2 [ipyroii meToh NOMy4YyeHUss paBHOMEpPHOW A[03bl B o6pasue Mpy MCNoNb30BaHWM ramma- u
PEHTITEeHOBCKMX YCTAHOBOK COCTOMT B TOM, 4TOGbl BpalwaTb KOHTeliHep ¢ o6pa3uom B nojsie U3Ny4YeHus c
NoMOLL b0 MOBOPOTHOrO cToNa 06ayyaTens.

5.3 ABTOHOMHble BOAsIHbIe Framma 06s1iyyaTenu ¢ BOAAHbIM XpaHunuwem — O6nyyeHne obpasLos
MOXEeT TakKke NpoBOAWUTLCS B BOAAHOM ramma-o6nydyaTene. B 3Tux ycTaHOBKax WCTOYHWUK WU3NyYeHUs
HaxoAMTCA B XpaHwWauwe B BUAE MOCTOAHHO 3KpaHMpoBaHHOrO pes3epByapa (06bIYHO 3amMOSIHEHHOTO
BoAoIt). O6pasybl 415 06/1yUYeHNs NoMeLlalTcsl B BOLOHENPOHULLAEMYO KaMepy 1 B Heil onyckalTcsa B BoAy
PAAOM C UCTOYHUKOM U3NyYeHUs.

MpumevyaHune — 3I70T TMN obnyyatensa knaccudpmumpyetcs kak ANSI Category lll. Sell-Contained Wet
Source Storage Gamma Irradiators (12).

5.4 KpynHomaclw Ta6Hble ramma-ycTaHOBKM AN 06nyvyeHus — [amma-o6ayyeHne nccnemyembix
06pasLOB BbINOJHAETCA TaKXe Ha KpymHOMacwTabHbIX 06/1yyYaTelbHbIX YCTAHOBKAX C XPaHWUIWLLEM CYXOro
Tuna, 6o c BOAAHbIM pe3epByapoM. B 3Tux ycTaHOBKax MCTOYHUK U3NYyYeHUs npejacTaBaseT coboil Habop
cTepxHel, cogepxalmx ""Co 1 cnocobHbIX onyckaTbcsi B 60/blUYy0 06/1y4aTebHY0 KaMepy U NogHUMAaTbCS
3 Hee. MNpu Bo3BpaTe M3 06/yyaTesibHOW Kamepbl WCTOYHWUK 3IKPaHMpyeTCAa BOAON (BOASAHON Tum) wuan
noaxoAalWmnMM Matepnanom ¢ 60NblLNM aTOMHbIM HOMEPOM (Cyxoli Tun), a Takxe o6onmm cnocobamu.

MpumeyaHue —3ITM Tunbl obnyyaTeneii knaccudmumpyrotcs kak ANSI Category IV, Dry Storage
Gamma Irradiators [13].
5.4.1 Pexum HenpepbiBHOW pa6oTbl — O6bIYHbIA MeTod 06/1yYeHUs KOHTeHepOB ¢ o6pa3uamu,

Haxo4sAWMUXCA Ha KOHBellepe, 3aknyvawlwmica B TOM. 4YTO AN NoAydYeHus 6Gonee paBHOMEPHON
nornoLweHHoW A03bl KOHBEliep coBepluaeT oAnH 060pOoT nan 6onee BOKPYr LLeHTpanbHOro nctouyHmka. Korga
o6nyyaTenb He UCNOMb3YeTCs, UCTOUHUK U3NYUYEHUS N3BNeKaeTca N3 ob6syyaTenbHOl Kamepsbl.

5.4.2 TIOPUNOHHbIV pexum — AnbTepHaTUBHbLIA NoAX04 3ak/4vaeTcss B TOM. YTO KOHTEWHepbl C
obpasyamu nomewaroTcs B 06ayyaTesibHyl0 KaMepy B TO BpeMs, Korga UCTOYHUK U3/TyYeHUss 3KpaHUpPOBaH,
nocne 4ero WCTOYHUK NepemeltaeTcsa B pabouyee MOOXEHUWE Ha Bpems, Heobxoaumoe ANSi [OCTUXKEHUSA
Xenaemoi NoraoweHHon A4o3bl.

5.5 ONeKTPOHHbIE N PEHTIEeHOBCKNE (TOPMO3HbIE) YCT aHOBKU:

5.5.1 3neKTpPOHHble YCTaHOBKN — VICTOYHWUKN 3N1EKTPOHHOTO U3NyYeHUa (C aHepruein 3aneKTpoHOB
6onee 300 kaB) mpepcTaBnsiloT Co60i yckopuTenu nvb6o NpAMOro AeicTBuA (ynpaBisieMble pasHOCTbIO
noteHunanos), nu6o Henpsmoro peicteua (¢ CBU-reHepatopom). [lons u3nyyeHusa 3aBUCAT OT
XapakTepucTuk W KOHCTPYKUMM yckopuTeneid. K Takum XapakTepucTukam OTHOCATCA napameTpbl
39/1IeKTPOHHOTO MNy4ka, a WMEHHO, CMeKTP 3Hepruu 3JIeKTPOHOB, CPefHWI TOK 3/1EeKTPOHHOTo nyyka u
pacnpegeneHve Toka nyyka no NOBEPXHOCTU NPOAYKTa.

5.5.1.1 YckopuTenu, Kak npasuao, (OPMUPYIOT Y3KUIA MNy4yoK 3SNEKTPOHOB, KOTOPbIA 3aTem
paccenBaeTcs TakuM 06pasom, 4Tobbl OXBATUThb BCIO LUMPUHY KOHBelepa, Ha KOTOPOM HaxoAAaTcs o06pasubl,
nognexauime o06nyvyeHuto. PaccesHue 3/1eKTPOHHOIO Myyka MOXEeT OCYWeCcTBAATLCA C  MNOMOLLbO
MarHUTHOrO ckaHepa (nyTem 6bICTPOro CKaHMPOBaHMA Nyuyka, T.e. MyTeM 6bICTPbIX MOBOPOTOB B Ty U APYryt0
CTOPOHY), a Takxe C NOMOLLbI0 MarHUTHbIX AedOoKYyCUPYIOLWNX NNH3 UNK paccensarowmnx qobl.

5.5.2 PeHTreHoBckass (NOpMo3Has) ycTaHoOBKAa — PeHTreHOBCKWIA (TOPMO3HON) reHepaTop
BblpabaTbiBaeT KOPOTKOBOJIHOBOE 3/1€KTPOMArHUTHOE u3nyyeHue, KOTOpoe noA06HO ramma-usnyvyeHuto
pafnoakTUBHbLIX M30TONOB. XOTS BAUAHWE 3TUX BUAOB U3NYyYeHUA Ha obnydyaemble maTepuansl B obwem
0fMHAKOBO, TeM He MeHee OHWM pasMyalTca CBOWMMU 3IHEPreTUYeCKUMWU cnekrpamu, YrioBbiMu
pacnpegeneHnsmMm U MOLLHOCTbIO A03bl.

5.5.2.1 3NeKTPOHbl COBepLAT YCKOPEHHOE [ABUXEHUE K MeTa//InYeckoi MULeHn, wumm
«KOHBepTepy», cAenaHHOMYy M3 MeTanna ¢ 601bWMM aTOMHbIM HOMepoM (06bIYHO U3 BONbpama unu
TaHTana). CTO/NIKHOBEHME 3/1eKTPOHOB C MWLIEHbI COMNPOBOXAAETCH reHepauueid peHTreHOBCKOro
(TOPMO3HOr0) N3NYyYEeHUSA C LUMPOKUM HEMPEPbIBHbIM 3HEPTreTUYECKUM CMEeKTPOM.

5.5.3 TpaHcnopTupoBka 06pa3uoB. O6pa3ubl 06bIYHO NepemellalTcs B pagualMoOHHOM nofe ¢
nomoLLblo KOHBeliepa. M3-3a y3KOro yrnoBOro pacnpegeneHus nssiyyeHuss npumeHeHue KOHBelepoB A1
TpaHCNOPTUPOBKM 06pasLoB B NOME U3NYYEeHUsA, NO CPaBHEHMUIO CO CTaTUYeCKMMU cucTemamu obnyyeHus
WAn cuctemamm ¢ nepemelleHmem obpasLoB BHYTPU 3arpysku, ynyuywaeT paBHOMEPHOCTb A03bl N0 06beMy
3arpysku.
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5.5.4 Bonee pgetanbHylo uHdopmauuto 06 ycTaHOBKax C 3/1EKTPOHHLIM MYYKOM W PEHTreHOBCKUX
(TOPMO3HbIX) yCTaHOBKax W pexumax ux paboTbl MOXHO MNOMyuYnTb U3 AOKyMeHTOB ISO/ASTM Practices
51431,51608 1 51649.

6 XapaKTepUCTUKN UCTOYHUKOB UN3NMYyYeHUA

6.1 Tamma-o6nyyaTenu

6.1.1 WCTOYHUK WM3NyYeHWUsi, NPUMEHSIEMbIA B ramma-ycTaHOBKax W paccmaTpuBaeMblii B AaHHOM
pyKOBOACTBE, COCTOUT O6GbIYHO M3 repMeTU3NPOBaHHbIX 3/IEMEHTOB, cogepxalux BHyTpu BCo unu 137Cs,
npeacTtaBnAwWmMX coboi, Kak nNpasBuao, Habop CTepxkHeln M obpasylwmnx NAOCKYH WAN LUAUHAPUYECKYIO
pelweTKy UIN HECKO/IbKO TaKnX peLueTok.

6.1.2 Ko6anbT-60 n3nyyaet hOTOHbI C AUCKPETHbIMU 3HAYEHUAMW 3HEprun npnénusntTenbHo 1.17 n
1.33 M3aB npuMepHO 0AWHAKOBOW WMHTEHCUMBHOCTW. Lie3nii-137 unanyyaet POTOHbI C 3IHEPruein nNpumepHo
0.662 M3aB [14].

6.1.3 [Mepuon nonypacnaga 0Co un 13Cs perynsapHo nepecmarpuBaeTca W pe3ynbTartbl
ob6HoBnATCA. B nocnegHux nybnukauymsax npusogatca 3Havyenunsa 1925,20 + 0,25 cytok gna ~Co un 11018.3
+ 9.5 cyTok gna 1371Cs [15].

6.1.4 nA raMMa-UCTOYHWKOB €AWHCTBEHHOW W3BECTHOW MNPUYUHON U3MEHEHWs YPOBHA paguvauumn
ABNAETCSA YMEHbLUEHNe aKTUBHOCTU, BbI3BAHHOE PafMoakTUBHbLIM pacnagom. OTO YMeHblleHne akTUBHOCTH
NUCTOYHMKA, KOTOpas BblHYXAaeT yBenunuMBaTb Bpemsa 06nyvyeHus ANSA NONyYeHUs OL4HOW U TOR Xe [03bl,
MOXEeT OblTb BbIYWC/IEHO WM MOJSIYHEHO C MOMOLWbI0 Tabnuy, KoTopbiMKW cHabxaeT mnoTpebutens
npoussoauTens o6nyyatens (cm. PykoBoacTtso ISO/ASTM 51204).

MpumeyaHne — Ha BbMUACNEHUS BPeMEHM pacnafa MOryT HasIOKUTLCA MOrPELUHOCTH, Bbi3BaHHbIE
NPUCYTCTBMEM PaAMAaKTMBHBIX MPUMECceil B WCTOUHWMKe paguauny (Hanpumep, Hebonbluoe konmuecTBo '~Cs Kak
npumecu B ,s,Cs).

6.2 ONeKTPOHHbIA yckopuTenb (pexXuMbl reHepauuy 31eKTPOHOB W PEeHTTIEeHOBCKOro
(TOPMO3HOr0) N3NyYeHuna):

6.2.1 [ONnA 3NeKTPOHHOIo YCKOPUTENS OCHOBHbIMW XapakTepucTukamu 3M1eKTPOHHOro nyuka
SABNAKTCSA 3HEPreTUYeCcKnii CnekTp 3/1eKTPOHOB, TOK Nyyka W. B 3aBUCMMOCTU OT KOHCTPYKLMW, MIHOBEHHbIN
(MMNYNbCHBLIA) TOK C YykaszaHueM ANUTENbHOCTU WUMNyAbca W 4YacToTbl cnepoBaHua (cm. PykoBoacTBa
ISO/ASTM 51431. 51649 1 51818).

6.2.1.1 B yckopuTenax npaAMoro pAencTBUA WUCNONb3YEeTCH BbICOKOBO/IbTHbIE reHepaTopbl
NOCTOAHHOTO TOKa (dC) MAW UMNYNBLCHOrO HaNpsXeHusa; Npu 3TOM 3NeKTPOHbl O06bLIYHO YCKOPAKTCA A0
3Hepruii, He npeBocxoAsALWwmnx 5 MaB.

6.2.1.2 B yckopuTensax HenpsaAMoro AeliCTBMA UCMNOMb3YHTCA BbICOKOYACTOTHbIE 3/1EKTPOMArHUTHbIE
BOJIHbl W/IN UCTOYHMKM MepemMeHHoro Toka (ac) CBY wnu YBY gunanasoHa AN MONYYEHUS 3/1EKTPOHOB C
3Hepruei, kak npasuno, or 3 MaB go 15 M3B.

6.2.2 B peHTreHoOBCKMX (TOPMO3HbIX) YCTAHOBKax, KpOMe XapaKTepucTuk, nepeyucrieHHbix B 6.2.1,
BaXHOW XapakTepUCTUKOW SIBASETCSH KOHCTPYKLUMA MULLIEHW, chyXxalei ANS reHepauum peHTreHOBCKOro
n3nyyeHns. XoTa peHTreHoBckoe (TOPMO3HOE) M3NyyYeHue MNoXoXe Ha ramMma-usnyyeHue pajuoHyKInAoB
°Co unu 3/Cs, 6narogaps yemy BO34eiNCTBME 3TUX U3/TyYEHU HA MaTepuasbl B 06LW KX YepTax 04MHAKoBO,
3TN BUAbl U3NyYEHWI OTAMYAKTCA CBOMMMW 3HEpreTU4eckuMy cnekTpamu, YrioBbIM pacnpegeneHnem u
MOLHOCTbIO MOT/OWEHHON [03bl. HenpepbiBHbI 3HEPreTUYecKUin CnekTp PEeHTTeHOBCKOro (TOPMO3HOrO)
N3flyyeHuss npocTupaeTcs BNAOTb A0 MakCMMasIbHOTO 3HAYeHWs 3HEePruyu 31eKTPOHOB, GombGapAupyoL KX
PEHTITEHOBCKYI0 MULIEHb (CM. PykoBogctBo ISO/ASTM 51608). B psge cnyyaeB gns nogaBneHus
HW3KO3HEepreTnyeckoih obsacTu cnekTpa wW3ayyeHus (C TeMm. 4To6bl  yAyuylWwUTb PaABHOMEPHOCTb [03bl)
ncnonb3yetcsa punbTpayus cnekrpa.

MpumeyaHne — B HeEKOTOPbIX CTpaHax 3aKkOHOAATE/IbHO  MOXET OrpaHuyMBaTbCs MakCUMaslbHas

3Heprus 3/1eKTPOHOB WM PEHTTEHOBCKOTO (TOPMO3HOTO) M3/TyHeHUs, NPUMEHSieMbIX A1 061ydeHns noTpebuTenbeKux
MULLEBbIX NMPOJYKTOB.

7 [Oo3umeTpuyecKkue CcUCTEMBbI

7.1 [o3umeTpuyeckne CUCTEMbl UCMONbL3YHTCSA ANA OnpefesieHuss MNOT/OWEHHON A03bl, 06bIYHO
OTHOCUTE/IbHO NOrNOLWEeHHOl A03bl B Boge. OHU COCTOAT U3 A03MMETPOB, M3MEPUTEbHbIX NPUGOPOB 1
CBSI3@HHbIX C HUMUN peepeHCHbIX 3TaSIOHOB, a Takke [OKyMeHTauuu no NpUMEHEHUI0 CUCTEMBI.

7.2 [o3umeTpbl MOryT 6biTb pas3fefieHbl Ha 4YeTbipe OCHOBHbLIX knacca B COOTBETCTBUM C UX
OTHOCUTE/IbHbIMWU  KaYeCTBEHHbIMW NokasaTensaMu u ob6nacTaMM  NPUMEHEHUA: NEPBUYHLIA  3TanoH,
pedepeHCcMblii 3TaNoH, 3TasloOH-NePEeHOCUYNK U paboune gosumeTpol. B ISO/ASTM Guide 5126Cogepxutcs
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nHdopmaumsa, Kacawuiascs Bblbopa [03MMETPUYECKUX CUCTEM [ANA  pasfiMyHbiX NpUMeHeHuid. B
60/bLINHCTBE UCCNe0BaHNN UCNOSb3YIOTCA paboyne A03UMETPbl U JO3UMETPbI TUNa 3Ta/IOH-NepPeHoCUmK.

7.2.1 [o3umeTpbl Twuna MNepBUYHOro 3TasioHa — [lo3uMeTpbl Tuna MepBUYHOrO 3TasloHa
yTBEPXAalnTca U NoAAEPXUBAOTCA HaLWOHa/bHbIMU NabopaTopusaMu  3Ta/IOHOB C Lesblo KannbpoBku
paAnaLMoHHOTO OKpyXeHus (noneit) u gna kanubposBkM A03MMETPOB Apyrnx Tunos. Haubonee uyacto
NPUMEHATCA NePBUYHbIE 3TaNIOHbI B BUE NOHN3ALNOHHbIX KamMmep 1 KanopuMeTpoB.

7.2.2 [Oo3umeTpbl Twuna PBYEPOHCHbIA 3TanoH — [o3umeTpbl Tuna pedepeHCHbId 3TanoH
NMPUMEHATCA ANA KaNnOpPOBKMN pagmaLMoHHOIO OKpYXeHns n paboynx fo3mmeTpoB. MNpumepsl 4O03MMETPOB
TMna pedepeHCHbIl 3TasloH BMecTe C MX AManasoHOM u3MepsieMblX [03 npusBefeHbl B PykoBojgcTee
ISO/ASTM 51261.

7.2.3 [o3umMeTpbl Tuna 3TajOH NepeHocYnk — [lo3umeTpbl Tuna 3Ta/NOH-NEePEeHOCHUK
npejcTaBAsaoT co6oil cneunanbHo oTo6paHHble AO3MMETPbl 418 nepeHoca UHMOPMaLMn O MOr/OoWEeHHOA
[03e 13 aKKkpeAUTOBaHHON UAKN HaLMOHaNbHOM nabopaTopuy 3TasIOHOB Ha KOHKPETHY0 pabouyylo yCTaHOBKY
ana  obnyvyeHus € Uenbilo  NOATBEPXAeHUs, 4TOo 93Ta ycTaHOBKa YJoOBJieTBOpsieT TpeboBaHuio
npocnexusaemMocTu. Mpn nMcnonbL30BaHUN Takux AO3UMETPOB [O/KHbI TWaTte/lbHO co64aTtbca YCoBus,
yCTaHOBJIEHHble BbiNyckawweli nabopatopuei. [o3umeTpbl Tuna pedepeHCHbIi 3TanoH MOryT 6biTb
0oTO6paHbl 60 N3 pedepeHCHbIX 3TasnioHoB, NMN60 13 pabounx J03MMETPOB, PYKOBOACTBYSACL KPUTEPUAMU,
npusegeHHbIMu B PykosogcTtee ISO/ASTM 51261.

7.2.4 Pa6oune posumMeTpbl — Paboune p[O3MMETPbl MOryT WUCNONbL30BaTbCA A8 KOHTPOAS
npouecca 06/y4eHUss U KapTUPOBaHUA [03 06/ydYeHusa. [1NA TOro 4tobbl U3MEPEHUS OblIIN HAAEXHLIMU U
TOYHbIMW He0b6X0AMMO MCMNONb30BaTb Hagnexaune Ao3MMeTpuyYeckme MeTOAMKU, BKIYas KannbpoBKy.
Mpumepsbl pabounx [03UMETPOB BMECTE C yKasaHMeM WX [Juana3oHOB U3MepsemblX 03 NpuUBE[EHbl B
Tabnuue 1 un B pykoBoactee ISO/ASTM 51261.

Tab6nuuya 1-Npumepsl paboumx Ao3nuMeTpos (cM. PykosoacTeo ISO/ASTM 51261)

HaumeHoBaHue pa6ouero seujecrsa HaumeHoBaHue AvanasoH CchlNnouHbIi
Ao3umeTpa UM ero tuna nsmeputenbHoro npubopa namepsiemMoi AOKYMEHT
NOrnoweHHon f03bl
(Tp>
AnaHvH QMNP cnektpomeTp ISO/ASTM
51607
MonumeTnnmeTakpunar Y®/onrnyeckuii cnektpogpotometp  10*-10* ISO/ASTM
51276
TpuaueTaT Uensnonosbl CnektpodhoTomeTp 5x10J- 3x10" ISO/ASTM
51650
TepMontoMUHecUeHTHbIn (T/14) TepMOIOMUHECLLEHTHBIN 1-10+ ISO/ASTM
cunTbIBaTE b 51956
MneHka n3 daoopuga NMTna dnoopumeTp 50-3x10°" ASTM
E 2304
PaguoxpomHble NneHkW, pactBopbl  ONTUYeECKWii cnekTpodoToMeTp 1-10s ISO/ASTM
1 ONTUYECKME BOSTHOBOAbI 51275
ISO'ASTM
51540
ISO/ASTM
51310
PacTBop cynbgarta uepus MoTteHuvomeTp un Yo- 5x10* -5x10' ISO/ASTM
cnekTpodoTomMeTp 51205
PacTtsop ®puke Y®-cnektpodhotomeTp 20-4x10* ASTM
E 1026
PacTBOp 3TaHona B xnopbeH3one CnekTpocoTomMeTp, LBETOBOE 10" "-2x10" ISO/ASTM
TUTpoBaHue. BY-nposoanmMocTb 51538
Ha ocHoBe MOTT-TpaHancTopa ONEeKTPOHHBIN cunTbIBaTE b 1-2x10* (16)
7.3 Mpu BbIGOpe pabouyeid [O03MMETPUYECKON CUCTEMbl, COOTBETCTBYHWILEA nNpesnpuHUMaemol

nccnenosartenbCckoit pa6ote, Heo6Xx04MMO o6paliaTtb BHUMAHUE Ha XapaKTePUCTUKU UCTOYHMKA U3NYyYeHUs
N 9KCMEepPUMEHTANIbHON YCTAHOBKM, KOTOpble MOTYyT MOBAMATL HA MNokasaHus fosumeTtpa (Hanpumep,
AVanasoH M3MepsieMblX 3HAYeHWUi MOT/IOWEHHONW [03bl, TUM MWCTOYHUKA W3IYYEHUS), MOLLHOCTb A03bl,
JHEPr1i0 3M1EKTPOHOB UM (DOTOHOB, @ TakkKe NapaMeTpbl OKpyXallel cpefbl, Takue Kak Temnepartypa,
B/IAXXHOCTb M OCBELLEHHOCTb), a Takke COOTBETCTBYWLUIME 3HAYEHWA HeonpeneneHHOCTH OTMEeueHHbIX
8
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napameTpoB. bonee getanbHO KpuTepum Bblbopa nepeyuncneHbl B pykoBoactBe ISO/ASTM 51261. Mpwu
MCNONb30BAHUN 3M1EKTPOHHOIO YCKOpUTens, Bblbupas [O3UMETP, BaXHO TakkXe yuyuTbiBaTb BJIUSAHUE
MOLLHOCTM MOrNOWEeHHOW [03bl (CpeAHeil W NWKOBOW MOLWHOCTEN ANA WMMNYNbCHbIX YycKopuTenei),
MUMMNYNbCHOW MOLWHOCTY M ANNTENBHOCTA UMNynbca (Npyu He06Xo04NMOCTH).

731 Mpwn ncnosib3oBaHuu, 06CcnyxmnBaHuum, XpaHeHuu. BbIMNOJIHEHUY 0C06bIX mep
npeAoCcTOPOXHOCTU, Kannbposke M T. N. ANA  KOHKPETHbIX paboynx [O3UMETPUYEecKUX CUCTEM, AOSKHbI
co6ntoaaTbCA yCnoBuUsA, W3M0XeHHble B cTaHgaptax ASTM unm ISO/ASTM, a Takxe B pekomeHpauunax
n3rotoBuTENS.

7.4 Mpexge 4yem NpUCTYNUTb K paboTe HEO6XOAVMMO MPOU3BECTM KanMGPOBKY A03UMETPUYEecKoi
cucteMbl. KanmbpoBoyHas KpuBasi, MPUIOXKEHHas K AO3MMeTpy, MOAy4YeHHOMY OT nocTaBLiuKa, AO/HKHA
paccmaTtpuBaTbCa NMWbL Kak obuan (npefBapuTenbHas) MHoOpMaLna U He JOMKHA Mcnonb3oBaTbcs 6es
He3aBNCUMOI NpoBepkn ee npumeHUmocTu. Kannbposka BCeli 3aKkyn/ieHHONW napTuy JO03UMETPOB [0J/DKHA
NPOBOAUTBLCSA HA NOCTOAHHOI OCHOBE Yepes3 onpefenieHHble NPOMEeXYTKM BpeMeHW. Takoi KOHTPONb MOXeT
paccmaTtpuBaTbCsa Kak hopMa NpoBepKN KarmnbpoBOYUYHbLIX JaHHbIX.

7.4.1 ToBepka MOXeT BbINOMHATLCA MNyTeM 06/5yvyeHus Habopa [O3UMETPOB MpU Tpex pasHbiX
3HauyeHnAX f[o03bl (B npegenax fuanasoHa KanubpoBku), C MCNONb30BaHWEM  TOro Xe  Aepxarens
[0o3UuMeTpa, 4To U B caiyyae o6nyyveHusa npu Kanmbposke, 1 Npu pasmelleHnn fJo3umeTpa B pedepeHcHOM
NOMIOXEHUN C W3BECTHbIM 3HaYeHWeM MOLHOCTU [03bl. OTW 3HA4YeHWs [03bl CpaBHMBAKTCA 3aTeM CO
3HAYEeHUSIMW, BBIYNCAEHHBIMW Ha OCHOBE MOKa3aHWii 06MyYeHHbIX [O3MMETPOB W yKa3aHHOW ANA HUX
yHKUMM oTknmka. CoBnajeHue pesynbTaToB B Tpex Touykax B npefenax HeonpefenieHHOCTW CUCTEMbI
CNYXUT NOATBEPXKAEHNEM MPaBUIbHOCTU PYHKUUN OTKAMKA.

7.4.2 \IsmepuTenbHble Npubopbl — M3MepuTenbHblli Npu6op SBNAETCA HEOTbeM/IeMOl 4YacTbio
[03MMeTpuYeckoin cucTembl, BCNeACTBME 4ero KanubpoBka [AO3UMMETPUYECKOW CUCTeMbl AO/KHA ObiTb
yBAi3aHa C KOHKpPeTHbIM Npu6opoM. Kanmb6poBka CUCTeMbl C OAHMM nNpuGOpPOM HepelcTBUTeNbHA ANA
apyroro npubopa. BausHne no6biX NU3MEHEHU B U3MepPUTENIbHOM Npubope uamn ero peMoHTa JO/KHO 6blTb
Hagnexawmm ob6pa3oMm oueHeHo. lpu KanuTaribHOM pPEeMOHTe MOXeT noTpe6oBaTbCcA NGO KOHTPOSb
KanubpoBkM (Hanpumep, npouedypa noBepku), 1M60 MosHasA nepekanmbpoBka AO3NMETPUYECKOW CUCTEMBI.
Mepen wvcnonb3oBaHMeM npubop [AonmxeH KanubposaTbCcA Takum o6pasom, uTobbl o0b6ecneynTb
NpoC/eXnNBaeMoCTb [0 HaLMOHa/IbHOTO WM MeXAyHapoAHOro atasioHa. PYyKOBOACTBO MO Ka/ninbposke
cnekTpocoTomeTpa, NPUMEHAEMOro B pas/iInyHbIX Buaax fosumetpuun, npusoantca B ASTM E 925.

7.4.3 nMMpouegypa Kanmbposku - lMpoueaypa KanmbpoBKM B OCHOBHOM 3ak/oyaeTcs B 06/1ydYeHun
[03/MMeTpoB HaboOpOM W3BECTHbIX [03, OXBaTbiBalLWMUM HeO6XoAWMbI/ AnanasoH [03. CUYUTbIBAHUU
nokasaHuii 06NYYEeHHbIX [03MMETPOB C MNOMOLWbI KanubpoBaHHOrO WU3MepuUTeNbHOro npuéopa u
NOCTPOEHUN (IYHKLMM OTKAMKa (KannbpoBOYHOW KpuBoi). MoppobHOCcTM cM. B pykoBoacTBe ISO/ASTM
51261.

7.4.3.1 KanubpoBouyHoe o065y4yeHne [03MMeTPOB - Jo3umeTpbl 06ayyaldT B AuanasoHe [03
HEecKosbko 60/blueM, YeM AuanasoH M3MepseMbiX A03. HenuHelHblli xapakTep 60nblUMHCTBA PYHKLUNIA
OTKNMKa O3HayaeT HenpuemaemMocTb 3KcTpanonauuwin. Ona guanasoHa [03. MeHbllero oAHONM fAekafbl,
MUCNOMb3YIT KakK MUHUMYM 4eTbipe 3HayeHus [03bl, obpasywwmux apudmeTuyeckylo nporpeccuto
(Hanpumep. 1, 3. 5 un 7 kI'p). Ans guanasoHa [03. 60/blIero OfHON fekafbl, UCNONb3YIOT He MeHee 5
3HaYeHWU fo3bl Ha Jekajy, Tak. YTobbl OHM 06pa3oBbiBanM reoMeTpuyeckyto nporpeccuto (Hanpumep. 0.1;
0.16; 0.25; 0.4; 0.63; 1,0; 1.6; 2.5; 4.0; 6.3; 10 kI'p gna AByX Aekan). ANa Kax[oro 3HavyeHus [03bl
MCNoNb3ylT HAbOp [03MMETPOB, BKAOYaKLWMX B B ceb6s oT 3 40 5 4031MeTpOB.

7.4.3.2 BHelWwHWe ycnoBusa - Y 60/bWIMHCTBA 403MMETPOB OTK/INK HA pagnaluoHHoe Bo3jelicTBue
3aBUCUT OT BHELHWX YCNOBWIA, Takux Kak TemnepaTtypa npu o6ayyeHun n nocne ob6ayyYeHUs, BNAXHOCTb U
MOLLHOCTb A03bl. MOCKOMbKY KaMGPOBOYHOE COOTHOLIEHUE, NMPUMeHAeMoe ANA AaHHOW A03MMeTpuyeckoi
cucTeMbl, cnpaBefiNBO TO/MIbKO B YC/I0BUSIX, KOTOpPble MMeNn MecTOo BO Bpems NpoBefeHus KannbpoBku,
yCNnoBMa KanubpoBKW AOMKHbI 6blTb MakCMManbHO O6/M3KM K YCNOBUAM, B KOTOPbIX BbIMOMHAKTCA
noBCefHEBHble W3MepeHMa [03, 4YTo obGecneymBaeT MUHMMU3ALUIO MOFPELIHOCTW, BbI3BAHHOW 3TUMK
appektamun. Takum obpasom, KannbpoBoyHoe 06/y4eHMEe MOXHO NPOBOAUTbL OAHUM W3 ABYX CNOCOGOB:
o6nyyas Ao3uMeTpbl C MOMOLWbI0 06ayyaTens, KOTOPblA co3gaeT MOTNOLWEHHY A03y (MU MOLHOCTb
NOrNoLWEeHHON A03bl), BENMYMHA KOTOPOl 061agaeT CBOWCTBOM NPOC/AEXMBAEMOCTN A0 HaLWOHANbHbLIX UK
MeXAyHapoAHO MPU3HAHHbIX 3TaZIOHOB, MWW Xe C NOMOLWbI Toro obnyyatens, Ha KOTOPOM MNPOBOAATCA
TeKylw e HayyHble 3KCNePUMEHThI.

MpumeyaHnne - XoTAa B [AHHOM PYKOBOACTBE He paccMaTpuBaloTCA AETaslbHO KOMIMYECTBEHHbIE
XapaKTepUCTUKW, OTHOCSLLUMECS K BHELUHVWM YC/TOBMAM, TakuM Kak TemnepaTtypa u BaXHOCTb 06/1y4aeMbiX MULLEBbIX
UM CeNbCKOXO3AWCTBEHHbIX MNPOAYKTOB, TEM HE MeHee YKa3aHHble KOMWYECTBEHHble XapakTepucTuku cnegyet
npuBoAMTL B OTYeTe O paboTe, MOCKOSIbKY OHM MOTYT BAWATb Ha OTKAMK go3umeTtpa (cMm. PykosogcTtBo ISG'ASTM
51261).
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7.4.3.3 O6nyyeHne B fo3uMeTpuyeckoii nabopaTopun, akkpeanTOBaHHON Ha NpaBo NpoBefeHus
KanmbpoBkn - B paHHOM cnyyae WCNOMb3ywT 06nyyeHue paboyux [O3UMETpoB B pedepeHCHOM
pagvaunmoHHOM none KanubpoBOYHOI Nadopatopuu. XOTA TOYHOE BOCMPOU3BEAEHME peasibHbIX YC/0BUIA
nccnefoBaHus B KanubpoBouHOl nabopatopuu, BOOGLLE T[OBOPS, HEBO3MOXHO, Heob6XoAMMO Bce Xe
neiTatbCs 06/71y4aTb A03MMETPbI, UCMNO/b3YSA MOLWHOCTb [03bl U TemnepaTypHble YC/I0BUSA MaKCUmasibHO
6/11M3KMe K TeM 3HaYeHNAM, KoTopble ByayT MMeTb MECTO BO BpPeMs 06blYHbIX TEKYLUX 3KCNEePUMEHTOB.

7.4.3.4 O6nyyeHne B aBTOHOMHOM ob6nyyaTene - B aTom cnyyae paboune go3mmeTpbl 06/1yyaoT B
onpefeneHHOM pedepeHCHOM MOM0XeHUN B pafguauvoHHOM nofe, rAe TOYHO W3BECTHO 3HayeHue
MOLWHOCTU A03bl (NpeanoyYTUTenbHO, 4YTO6bl 3TO MOMIOXEHWE COBMagasno C MNOMOXEHWEM UCCefyeMblX
o6pa3yoB BO BpeMs WX 06/y4eHUA B TeKyLWUX 3IKcnepumeHTax). MOLWHOCTb [03bl B pedepeHCHOM
NoNOXEeHNN OnpefensalT, WUCNONb3YyA [03UMeTpUYeckme  3TaslOHbl-NEPEHOCUUKM  aKKpeAUTOBaHHOW
KannbpoBOYHOW Ao3uMeTpuyeckoli nabopatopun. ITO 3HAYEHUE MOLLHOCTM [A03bl AENCTBUTENbHO AN
huKcupoBaHHO reomeTpuyu 06NYYeHWs, [NS  OAHOTO OMpefeneHHOro AepxaTtena fJosuMmeTrpa U
hMKCMPOBAHHOTO NOJIOXEHUSA ero B pajuvauuoHHoOM none. Ecnum pa6ouunit fo3umeTp U L03UMeETPUYecKui
3Ta/IOH-NEPEHOCYNK UMEIOT CYLECTBEHHO pa3/INyHy0 POopMy U pasMepbl, KOHCTPYKLUA AepxaTens fo/KHa
6bITb XOpOLWO npopab6oTaHa; Hanpumep, XxapakTepucTukum ocnabneHusa B 060MX cryvyasx [OMKHbI OblTb
cxoxu. [na Toro 4ytobbl obecneuynTb onpegesieHHble A03bl 06NyYyeHMsA paboynx [03UMETPOB, MOXHO
BblGMpaTh pasinyHble 3HaYeHNss BpeMeHn obnyyeHns (cm. Pykosogcteo ISO/ASTM 52116).

MpumeyaHune — CepTuduumpoBaHHas MOLLHOCTb A03bl AO/MKHA ObiTb M3MEPeHa HaUWOHa/IbHON wunn
akKkpeaMTOBaHHO nabopaTopueil.
7.4.3.5 O6nyyYyeHMe Ha MPOMbILWIEHHON ycTaHOBKe - HekoTopble MPOMbILWJ/IEHHbIE YCTaHOBKU

MOXHO MOMbITaTbCA MCNOMb30BaTb B M/aHe pacwupeHns cdepbl UX MPUMEHEHUs, C TeM 4YTOObl YacTb WX
6loaxeTa paboyero BpemMeHW ucCNoAb3oBanacb ANA pajuauuoHHbIX uccnegosaHuii. B 3atom cnyuae
KannbpoBoyHoe 06/1ydyeHne pabounmx [O3MMETPOB B MPOMbIWIEHHOM 06/yyaTesie C UCMNOJib30BaHUEM
pedhepeHcHoro pgosumeTpa WAM  [O3MMETPUYECKOro  3TasioHa-MepeHocyMKka NO3BOAUT  NONYYUTb
KanubpoBOYHYIO KPWMBYHD WAN (DYHKUMIO OTKAUKA, LEACTBUTENbHYK ANS  peasibHbiX NPOU3BOACTBEHHbIX
ycnoBuii 06ay4YeHns, COXpaHALWNXCA BO BpeMs KanmbpoBku. B 3TOM meToAde yynTbiBAeTCs KOMOGUHALNS
OKpYyXalLmnx YyCcnoBuin, nNpuyem B TakoW CTeneHW, 4TO nokasaHUAa pedepeHCcHOro pJosumeTrpa wuan
[o3umeTpa-nepeHocymka MoryT 6biTb CKOPPEKTMPOBaHblI B COOTBETCTBUM C pasHuLeli OKpyXatLmnx yCnoBui
B KaNMBGpPOBOYHOI nabopaTtopun 1 B NpOMbILLINEHHOM 06nydaTene (cm. PykoBogcTteo ISO/ASTM 51261).

7.4.3.6 NMonyyeHne PyHKUMN OTKANKA - W3 gaHHbIX (3KCNepuMeHTaslbHbIX) KanbpoBKKM nosiyvatoT
hyHKLMIO, KOTOpPasa No3BOMSAET onpeaenAaTb [03Yy MO nokasaHuam gosmmeTpa (cm. Pykosoactsa ISO/ASTM
52261 wun 51707). XoTa 3Ty QYHKLUMIO MOXHO MONYYUTb, WCNOMbL3Yys MNOCTPOEHHbIA BpPYyYHY rpaduk
3aBMCUMMOCTM NoOKasaHWil fJo3umeTpa OT [03bl, Ha MNpakTuke 06bIYHO WCMOMb3yeTcAa mnpoueaypa
MaTtemaTnyeckoli NOAroHKM (perpeccuoHHbIi aHanus), No3BonflWas NoAyYUTb aHaIUTUYECKYH CBS3b
Mexay nokasaHuamu pgosumeTpa W fo3oi. CTporo rosops, Ao3a [O/KHA paccMmaTpuBaTbCa  Kak
He3aBucumas nepemeHHas (x). OfHaKo 3TO MOXeT NPUBECTUM K ypaBHEHWIO, KOTOpoe TPYyAHO pelwunTb
OTHOCUTENbHO [03bl, KOTOpas SABASETCA WCKOMONM BenuunHoi. Ha npaktuke 6onee yaobHO cuuTtaTtb, UTO
[03a ABnseTCcA 3aBMCUMOI MepeMeHHON (MepeMeHHO y). Mpu ycnoBuu, 4To gnanas3oH 03 He fMpeBbiaeT
ofHOI aekaabl, 3Ta npoueaypa He nNnpuBeAeT K 3aMeTHON norpewHocTn (cm. PykoBoactBo ISO/ASTM 51707
n NPL Report CIRM 29).

MpumevaHnsa

1 Kommepueckn AOCTynHoe nporpammHoe obecrneyvyeHne no3BOosAeT MOMyYUTb peLleHns nyteM obpalieHus
NO/IMHOMMWA/IbHBIX BbIPOKEHWIA, UYTO NPUBOAUT NPSMbIM MYTEM K HYXHOMY pesynbTaTy C MNOMOLLb HeMHelHo
perpeccun. MaTtemartuyeckve (yHKUMK, KOTOpble OTPaKalT OXujaemoe MoBefeHVe [A03MMeTpa, MOryT 6bITb
WHBEPTUPOBAHbI Takke 1 aHamMTuyeckn (cm. MNpunoxexue A).

2 Boo6Lle roBops, HEBO3MOXHO PEKOMEHAOBaTb OnpeAesieHHblli TUM MaTeMaTU4yeckoro BbIpaXeHus Ans
npefcTaBNeHns HeNVHENHON CBA3M Mexay nokasaHusMu Ao3MmeTpa M A030i. Bo MHOMMX criyyasx nonvHomuasibHas
dhyHKUMA (HanpumMep, nokasaHus fosumeTpa = a + 6403a + ¢ (gosaf +...) ageksaTHO OnNMCbiBaeT UCKOMYIO CBSI3b. [pu
3TOM HEO6X0AMMO MCMOMb30BaTh NOKasaHWsA WHAMBUAYa/IbHbIX AO3UMETPOB, T.e. HBYCPBAHEHHblE MOkasaHus Habopa
[103MeTPOB, 06/Ty4eHHbIX OAHO 1 TO Xe A030i. 3TO N03BONSET OLEHNUTb pa3bpoc NokasaHuii pas/iMyHbIX 403MMETPOB
N yBUAETb «BbiNajawowme» Toukn. [Ipy BblGOpe NOMMHOMUASIbHOW (OYHKLUMM [NaBHBIM  MOMEHTOM SBMsSieTCA
MCMoNb30BaHMe NONHOMA HauMeHblLUeli CTeneHn, CNoCOBHOro afiekBaTHO NpeacTaBsaTb COBOKYNHOCTb AaHHbIX. OauH
M3 HawIyylmx MeTOfOB OnpefenieHnss nopsigka MoAMHOMa OCHOBaH Ha aHasm3e pacnpefefieHVs OocTaTkoB
OTHOCUTENbHO [03bl A8 BO3pacTalowmx 3HayeHuidi cTteneHn nonvHoma (cm. CIRM 29). CnepyeT BblbupaTb
MWHUMaJIbHYIO CTeNeHb NOJIMHOMA, NPY KOTOPOI OTCYTCTBYET CUCTeMaTUYeCKuil TpeHs,

3 Octartok (unm owmbka) npeacTaBnseT coboin HEOBbACHEHHYHO (MM OCTATOYHYHD) Bapuaumio nocse nogbopa
perpeccMoHHoin Mogenu. 3TO pas3HoCTb (MW NeBbIli BLIGPOC) Mexay HabnfaembiM 3HAYeHWEM MNepemMeHHON 1
3HayYeHMeM, [JaBaeMblM PEerpeccuoHHO Mopenblo. «OTHOCUTESIbHbI OCTaTOK» - 3TO OCTaToK, AeNEHHbI b0 Ha
Habnwgaemoe 3HadeHuwe, NM60 Ha pacuyeTHoe. [Mpy MaTemMaTuMyeckoil NOAFOHKE WCMOMb3YKT He OTHOCWUTE bHble
ocTatku, a camu octatkn. Cymma ocTaTkoB (BK/Io4asi KBaApaT CyMMbl OCTATKOB) SIBMISIETCA BE/IMUYMHON, MoA/iexallei
MUHUMU3aUMU Npu noabope KanMbpoBOYHOW KpUBON. Ha rpadivke OCTaTKOB [IOXeT HabnwpaTbcs ynopsgoveHHoe
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MOHOTOHHOE M3MEHeHWe pe3ynbTaTtoB OT MOMOXUTENbHBIX K oTpuuaTesibHbIM UM HaobopoT. B aToM cnydyas cnepyeT
yBENNUUTL NOPSAOK NonvHoma. Bbibop nopsigka nonvHoma cnegyeTr OCTAaHOBUTb Ha TOM 3HAYEHWUW, MPU KOTOPOM
OTCYTCTBYET CUCTEMATUYECKNIA TPEHS,

4 Pacnonaras Kommepyecku AOCTYNHbIM NPOrpaMMHbIM OGecreveHnemM, npexae 4Yem o06patuTbea K
NO/IMHOMU&STLHOMY  YpaBHEHWIO C/ieyeT pPacCMOTPETb BapWaHT WCMOMb30BaHUA  HEMOMHOMUASIbHBIX  OYHKLMIA.
Oxugaeman (U3NKO-XMMMYecKan CBA3b ABMEHWI, BECbMa BEPOSTHO, ABNSETCA HenoAMHoMUanbHol. Ecnu nokasaHus
Jo3yMeTpa MOAYMHAIOTCA M3BECTHOMY MaTemMaTMyeckOMy COOTHOLUEHMIO WM (DU3MYECKOMY 3aKOHy, Harnpumep,
norapvpmmnyeckomy, To cnegyeT UCnonb30BaTb MMEHHO 3TY (DYHKLMIO NN 3aKOH.

7.4.3.7 MccnepoBaTenio pekomeHayetcsa noaaepxueartb KOHTaKT [ HauMoHaNbHOM
MeTposiormyeckoin nabopaTtopueir wWAM C  aKKpeguTOBaHHOW Ha nNpaBO  KanMOpPOBOYHbLIX paboT
[o3vmeTpuyeckoin nabopaTopueii A4na NpaBUIbHOW OPUEHTUPOBKMU.

8 OueHKa aKcnyaTauMoHHbIX XapakTepUcTUK

8.1 lMokasbiBAT U JOKYMEHTUPYIOT, YTO 3KCMepumMeHTasbHas npoueaypa faeT BOCNPOM3BOAUMOE
pacnpefeneHue [o3bl B [JgaHHOM o6pasue. [loKymMeHTauus [osbkHa BkAuyaTb B ceba  onucaHue
“3MepuTenbHON annapaTtypsl M 060pya0BaHusi, HEO6XOAUMOTO A1 TOUHOTO NOBTOPEHUS IKCNEPUMEHTA.

8.2 TecTupoBaHMe 060pyaoBaHUSA U KanmbpoBKa:

8.2.1 MNpowusBoACcTBeEHHOe ob6opyAoBaHne —IlornoweHHas fo3a B o6pasLe 3aBUCUT OT napaMeTpoB
3KCNnepuMeHTa.

8.2.1.1 TecTupyloT HeobxoanuMoe ob6opyfoBaHEe 1 U3MepUTebHY0 annapaTypy.

8.2.1.2 [lna obecneyeHuns rapaHTWii TOro, 4To Heob6xogMmoe obopygoBaHue U u3MepuTenbHas
annapartypa, KOTOopble y4yacTBYIT B CO3[aHuu A03bl 06NyYeHUs, NPOXOAAT Nepuouyveckyto KanmbpoBky,
BbIMOJIHAOT [OKYMEHTUPOBAHHYIO  Nporpammy Kkanubposku. [puMepamu Takux nporpamMmm  ABASAKTCA
nporpammMa kanubpoBku Talimepa u nporpamma NpoBepKN BpaLLeHWs NOBOPOTHONO CToNa.

8.2.2 W3mMepuTenbHble Npu6opbl —TOYHOCTb ONpeaeneHns MNor/oWeHHON [03bl 3aBUCUT OT
npaBuNbHON paboTbl M KanMGpPOBKM aHanMTUYeckoro o06opyaoBaHusA npu CcYUTbIBAHWM nNoKasaHwui
[03UMeTpOB.

8.2.2.1 TMepuogunyeckn npoBepsAlOT paboTOCNOCOBHOCTL obopypoBaHuss, C TeM u4TOObI
rapaHTupoBsaTb (PyHKLMOHMpPOBaHME B COOTBETCTBUM C 3KCNNyaTauMOHHOW pokymeHTauuei. Mpu nwboi
MoZepHu3aLmum WAW nocfie CcepBUCHOro o06CnyXnBaHus NOBTOPAIOT 3Ty MNPOBEPKY MNpexae 4Yem
ncnonb3oBaTb 060pyAoOBaHNEe B LEnsax KannbpoBku A03MMETPUYECcKOl cucTeMbl. DTa npoBepka MOXeT
BbIMOMHATLCA C WCNONb30BaHWEM PpPBREpPesACHbIX 3TA/NIOHOB, TakMX Kak kanubpoBaHHble NO MAOTHOCTU
nponyckaHua onTuyeckne PuibTpbl, CNEKTpasbHble 3TaNOHbl UIW KannbpoBaHHbIe NO TOJWMUHE NAACTUHDI,
nocTaBnsieMble U3roOTOBUTENEM, a TakkKe HaLMOHaNbHOW UK akkpeaAuToBaHHON nabopaTopueli 3TanoHOB.

8.2.2.2 PaboTa 060pyfoBaHMA [O/KHA NEPUOANYECKN NMPOBEPATLCA, a TaKke A0/HKHA NPOBOAUTLCSA
ero noBTOpHaa kanubpoBska.

9 MeToA0/10rMA 3KCNEPUMEHTOB U KapTUpoBaHue [03bl

9.1 Uenb — Llenbto go3umeTpun ABNAETCA OkasaHue MOMOLLM B YCTAHOBMEHUN Hanbonee yao6GHOWM
reomeTpumn 06s1ydeHna obpasLoB M NPOLYKTOB, BK/OYas BbIOGOP BCEX K/OYEBbIX MapamMeTpoB npouecca U
npegocras/ieHNe gokasaTe/1bCTB BOCNPON3BOAMMOCTH [03bl U ee pacnpefenieHns.

9.1.1 MMornoweHHasa pgosa, noayyeHHaa Nw6oin 4vacTelo obpasua WAW NPoAyKTa, 3aBUCUT OT
XxapakTepucTuk obnyvyartens 1M napameTpoB 3KCNepUMeHTa, Takux Kak TUN WCTOYHUKA W ero reomeTpus,
reomeTpusa 061yyYeHus, coctaB U NOTHOCTb NPOAYKTA, a Takke pacnpegeneHue npogykra.

9.2 KapTupoBaHue p[o3bl — YnomsAHyTas Uefib AOCTUraeTcs MNyTeM [MOCTPOEHUs  KapThbl
pacnpefesieHns MOrNOLWEeHHO! [03bl NO o6pasuy; nNpu 3TOM MOXeT WMATW pedb NGO O efUHUYHOM
3K3emnaape nNpoAykTa, Takoro kak Nyk wnum kaptodens, nubo o rpynne npoaykToB - Hanpumep, Kopobke
nyka nnmn kaptodens. Cm. ASTM PykosogcTteso E2303.

9.2.1 B wupeane npouecc 06ayyeHMa [OMKEH NnaHupoBaTbCA Takum ob6bpa3om, 4Tobbl o6pasel
obnyyanca pasBHOMepHOo. Ha npaktuke B o6pasue OyAyT cywecTtsoBaTb OnpejesieHHble Bapuauuu
nornouieHHol fo3bl. KapTupoBaHue MOrNOWEHHON A03bl UCMOMb3yeTCa ANA OonpefesieHus BeMYnHbl 1
NONOXeHNA 3HayeHuin Dm»* n O n Ana  paHHoro Habopa napameTpoB 3KCNepuMeHTa, Bkaw4as
onpefeneHHyo (QUKCMPOBaHHY) pedepencHyo reomeTputo, KoTopas 3aTteMm O/HDKHa NOBTOPATHCA B Xofe
BCEX 3KCNepuMeHTOB. [lpuM W3MEeHeHUM pa3mMepoB KOHTellHepa (KOpPOO6KW, AwWMKa) WAM KoHdurypauuu
npoAyKTa MOXeT noTpeboBaTbCA NOBTOPHOE U3MEPEHNE pacnpefesieHns [03bl.

9.2.2 Mpun KapTUpoBaHUM [03bl 4O3MMETPbLI pacrnofaraloT No BceMy o6pasLy, Kak Ha MOBEPXHOCTH,
Tak u BHyTpu o6pasua. HeobxoauMMo BbiGpaTb CXeMbl pa3MelleHus J03MMETPOB, C MOMOLLLbIO KOTOPbIX
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MOXHO O06HapyXWTb MOMOXeHUA 3HavyeHuii O,™* n OT« (cMm. PykoBoactBo ASTM  E2303). HekoTopble
[03/MeTPbl UMET BUA NOMOCOK WK NINCTOB, NO3BONASA UCCNefoBaTe 0 MOoSyYnTb O[HO- WU ABYyMepHoe
pacnpegefnieHne [03bl U YMEHbLNTbL KOIMYECTBO J03MMETPOB, HEOOXOAUMbBIX 415 MOYYEHUS KapTbl A03.

MpumeuvyaHune —Tlpexae yeM NPUCTYNUTb K KAPTUPOBAHWIO 403 UCCeAoBaTe b JO/MKEH 03HAKOMUTLCA
C cooTBeTCTBylOWY MK cTaHdapTamu ISO/ASTM u ¢ HayuHoii nuTepatypoit (5. 6, 9]. [o3umeTpuyeckne AaHHble,
MoJly4eHHble B NpefblAyLinX 3KCNepuMeHTax, Wan TeopeTuyeckue pacyeTbl MOTYT JaTb MOJIe3HY0 MHdopMaLmMio A1
onpefieNleHnst KoamyecTsa 1 MecTa pacrnosioKeHUs JO3UMETPOB, HEO6XOANMBIX 415 NpoLedypbl KapTUPOBaHUS.

9.2.3 Mpumep pasmelleHns pelleTKM U3 [03MMEeTPOB B TPeXMepHOW CTPyKType, KoTopas MoxeT
UMUTUPOBATbL KOPOOGKY MAM SLWMK AULWEBOr0 WAKW CeNbCKOXO3ANCTBEHHOro NpoAykTa, npejcTaBieHa Ha
puc.l. flosumeTpbl (NpejcTaBieHHble ManeHbKUMU NPSIMOYTo/IbHMKaMM) pasmelleHbl No Bcell kopobke ans
TOro YTO6bLI NOMYYUTL KAPTY MOT/IOWEHHbIX 403 BHYTPU KOPOOKM mnun Awmka. Mpu NOBTOpeHUn npoueayps
KapTMpoBaHMsa [03bl C WUCMNONb30BaHNEM (UKCUPOBAHHOW pedepeHCHON reoMeTpuM MOXHO YCTaHOBUTb
cTeneHb BOCNPOU3BOANMOCTN pacnpeaeneHuns [o3bl.

MpumeuvyaHune —Ipu NpoBeAeHNN UCCNeA0BaHWIA, CBSA3aHHbIX C NOJABMEHNEM NapasnToB, NaTOrEeHHbIX
6akTepuii, BMPYCOB W T.M., 4acTO WCMOMb3YIOT He6onblume 06pasupl, C TeM YTOObl MWHMMMU3MPOBATH  KONYECTBO
MULLLEBOrO WM CE/bCKOXO3ANCTBEHHOTO MaTepuana, 3apaXeHHOro [JaHHOW 6MOoMorMyeckoll KOMMOHEHTON. Takas
npakTuka  CrnocobCTBYeT OrpaHuyeHuto pacnpocTpaHeHus WHAEKLMOHHOTO 6MOMOrMYecKoro areHta U obneryaet
nabopaTopHOMy nepcoHasly 6e3onacHyto paboTy C Marepuasiom B KOHTPOSMPYyeMmoli 06CTaHoBKe. 3TN 06pasLbl MoryT
MMeTb O4YeHb Maslblli 06beM 1 Bec. B aToM cnyvae muccnefoBaTe/lb MOXET UCNO/b30BaTb HEGOMbLUVE JO3UMETPbLI A/1A
MOJIyYEHNs1 KapTbl MOM/IOLEHHbIX 03 B He3apaXXeHHOM maTepuasie. B Tex cnydasx, korga matepua, nog/iexaliui
061y4eHuto, MMeeT pasmepbl NOpsiaka HECKONbKUX MUITMMETPOB WM Maccy Nopsika HeCcKosIbKX rpaMmoB, A03VMETPbI

MOTYT MPUKPENsATLCA K CTEHKaM  KOHTEMHepoB, COAepxaliux o06pasubl, U B Takol KoHurypauuu usmepsieTcs
norsowieHHas gosa.
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PucyHok 1- Pa3melleHve [O3MMETPOB 418 KapTUpoBaHUA 403bl B KOHTEHEPe C NPOAYKTOM B Clyyae
hOTOHHOrO 06/1y4eHus.

NMpumeuyaHune —B cnyyae 06/yYeHNss CBOGOAHO TeKyLLEl XNAKOCTU AN NMOPOLLIKOOBPasHbIX 06pasLoB
KapTypoBaHMWe MOr/IOWEHHOM [03bl MOXET OKa3aTbCA HeOoCyLeCTBUMbIM. B Takmx ciyyasx AonyCcTVMbIM BapyaHTOM
ABMATCA TeopeTnyeckme pacyeTbl pacnpefenieHns NOrIoWeHHo fo3bl (cM. PykoBogctBo ASTM E 2232). Ans
XUAKOCTEN NPaKTUYHbIM pelleHneM MOXeT ObITb NoABeLUBaHNeE A03UMETPOB B NONYXUAKOM arape.

9.2.4 MonoxeHnsa n 3HaveHuna L ~n B 06pasue A0/KHbl 6bITb OnpeAeneHbl N0 4aHHbIM KapTbl
003 1 3aHeceHbl B oT4yeT. B Tex cnyuyasx, korga mmeeT mMecTo 6onblwan pasHuua mexay Dmatwu B
ob6pasle, He06X0AMMO MPUHATbL Mepbl A/1S MUHUMM3aLMN 3Tol pasHuubl (cM. 9.3). Ecin pasHuua Bce xe
ocTtaeTcs 3HauMTeNbHO 6oNblle HeonpefeseHHOCTH n3mepeHuii  [osbl, cnefyet COOTHecTu
pagnaumnoHHbIn achhekT B KOHKPETHOI TOouke obpasua ¢ MOornowWeHHON 40301 B 3TON TOUKe.

MpumeuvyaHune - Hanpumep, nccnegosaresi NPOBOAUT IKCNEPUMEHTbI C Lie/Ibl0 ONpeaenuTb BAMSHME
VNOHU3VPYIOLLIErO M3/lyYeHUs Ha pasBUTUE THUNW B kapTodene. [1na Toro 4tobbl NOAYYUTb CTATUCTUYECKN JOCTOBEPHbIE
[aHHble TpebyeTca MHOro KybHeit. Korga Ak (kopobka) ¢ kapTodhenem obyyaeTcs Ha BpalaroLleiica nnargopme ¢
OBYX WM YeTblpex CTOPOH, MOF/IOLEHHas [03a MEHAeTCA B HEeKOTOPOM Auana3oHe 3HaueHwid, B pesynbTaTte 4ero
KNY6HU B LIEHTPe KOPOOKM NonyyaT NOr/oWeHHY0 03y MeHbLUYI, YeM KyOHW, Haxoaawmecs y CTEHOK KOPoobKM nnv B
ee yrnax. Takum 06pa3oM BaXHO, YTOObI KNyOHW He CMeLuMBasIUChb nocse 06s1ydeHns 1 4Tobbl pacnpepesneHne [o3bl
BHYTpU silmka (KOpPob6kM) c kapTtodheneM Obin0 M3BECTHO. KNyGHM akkypaTHO BbIHMMAKOTCA C TEM. YTOObl AaHHble
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nccnefoBaHuii OTAENbHBIX KTyGHel MOXHO 6bl10 CBS3aTb C MOYYEHHOM NOT/IOLLEHHON [0301 M CO cneuudguyeckim
6ronornyecknm adhchekTom (B JaHHOM CrlyvaB C pasBUTUEM THUAK), KOTOPbIV GblA BbI3BaH NOMOLEHHOI [0301.

9.2.5 MN3MeHeHUss B cucTeMe MepemMelieHnss NpoAaykra, a TakKkKe W3MEeHeHUs XapakTepucTuk
NUCTOYHUKA M3NyYeHUA MOTyT BAUATb Ha pacnpefeneHve noriowWweHHoOW [03bl M No3ToMy  TpebywT
NOBTOPEHMA NpoLeaypbl KAPTUPOBAHUA [03bl.

9.3 HepaBHOMEpPHOCTb [03bl:

9.3.1 Ecnu napalwouiee wu3fnyyeHue CylWwecTBEHHO ocnabnsaetca B obnyyaemom obpasue, MoryT
o6pasoBaTbCcs 6oMbluMe rpajuMeHTbl MNOrAOWEeHHOW [03bl. PaBHOMeEpHOCTb A03bl B o06pasue MOXHO
yny4ywuTb nytem obnyvyeHms obpasla Ha Bpauialul,eMcs NOBOPOTHOM CTO/Me WU Xe obnyyas ero c ABYX
UNn 4YeTblpex CTOPOH. CnepyeT Takke pacCMOTpPeTb BO3MOXHOCTb WM3MEHeHUA KOHdurypauum 3sarpysku
obpasya. bonblwue rpaguMeHTbl MOrAOWEHHONW [03bl MOXHO Takke MWHMMU3UPOBaTb, YyMeHbllas 06bem
obpasua.

9.3.2 [nfA ymeHbleHna adekta HU3KOIHEPreTMYEeCKOro pacCcesHHOro U3sly4eHnss oT maTepuasnos
BHe o6pasua cnegyet BblGupaTb KOHTEHep, KOTOpblli No cocTaBy 6/M30K K MmaTepuany obpasua
(Hanpvmep, NOAN3TUEH, MOAUCTUPON AU NONUMETUIMETaKpUAaT A9 6Monornyeckux oo6pasLos).

9.3.3 lpu HeKoTOopbIX TUNax reoMmeTpun 06ayvYeHUs, 0COBEHHO Korga KONNMMUpyeTcs ramma- unm
peHTreHoBcKoe (TOPMO3HOE) W3/yyeHue, MNOrNoWeHHas Ao03a Ha NoBepxXHOCTU obpasya MOXeT OblTb
3HauMTeNlbHO MeHblue paBHOBECHOW [03bl, KOoTopas MMeeT MecTo B rnybuHe MmaTepuana, paBHON no
nopsaAKYy BeNUUYUHbI MaKkcuManbHOMY npo6ery BTOPUYHbLIX 3/IEKTPOHOB (0KONO 3 MM B MOSIMMEPHOM
maTtepuane gna ramma-usnyvyeHuma kobanbta-60 m 3 - 5 MM ana 5 MaB-peHTreHOBCKOro (TOPMO3HOrO0)
n3nyyeHuns). na nonyvyeHns 6onblieli paBHOMEPHOCTM J03bl BHYTPpY o6pasua To/WMHA CTEHOK KOHTeHepa
[OMKHa 6bITb npuénn3NTENbHO paBHa MNPUBEAEHHBIM Bblle 3HayYeHUAM. Pa3bACHeHWe BOMPOCOB,
CBSI3@HHbIX CO BTOPUYHLIMU 3/1EKTPOHAMYU U 3/IEKTPOHHLIM PaBHOBECUEM, MOXHO HaTu B [17].

9.3.4 Bapuauuum  NOrNOWEHHOMW A03bl  MOTyT OblTb  3HAYUTENbHLIMW B  MULWEBbLIX ¥”
Ce/IbCKOXO03AMNCTBEHHbIX MPOAYyKTax, Yy KOTOPbIX MAOTHOCTb UM COCTAB MEHSATCA BHYTPU MNpoAykra.
Mpumepamy cnyxaT nepexofbl MexXAy MATKOW M KOCTHOW TKaHAMW WAW Me3dy CKOpAynoin M MSAKOTbIO
thpykta. CnepyeTt npefnpuHATL NONbITKY KO/IMYECTBEHHOW OLEHKM Takux Bapwuauuii Nornow,eHHoW A03bl,
nomeuwjas [f[OCTaro4yHOe KOJMIMYECTBO [O3MMETPOB Ha Mnepexogax YKasaHHOro Bbille Tuna wuau B
HenocpeAcTBEHHON 61M30CTU OT HUX.

9.3.5 B psge cnyyaeB 06/1yyaemblii o6pasel, MOXET NoMewaTbCs A0BOJIbHO 6G/IM3KO K UCTOYHUKY
N3NYyYeHUs, YTO NPUBOAMUT K 3HAUYNTENBHOMY rpajueHTy NOrNoLWeHHOlM f03bl 0KONOo nepucdepumn obpasua. B
Takux cnydyasx npu Bbl6Ope  A03MMETPUYECKON CUCTEeMbl BaXHO, 4YTOObI 3Ta cucTema Mo3BofsAna
[eTeKkTMpoBaTh yka3aHHble rpagneHTbl. [10Ny4nTb NONE3HYI0 MHOPMaLNo O rpagmeHTax 403bl NO3BOASAIOT
ManorabapuTHble A03MMETPbI, a Takke A03MMeTpUYecKne NoNOCKN UAN NINCTbI.

9.3.6 Mocne TOro Kak ANA [aHHOTO 3KCNEepMMEHTANIbHOro MpoekTa ycTaHoB/ieHa pedepeHcHas
reomeTpusa M OKOH4YaTe/NlbHO YCTAHOB/EH OnpefefieHHbIl nepevyeHb napamMeTpoB 3aKcnepumeHTa, cnepyeTt
nofyunMTb A03UMeTpuyeckne faHHble, XapakTepusylline Bapuauuu NOrnowWeHHol A03bl, 00yC/NOBNEHHbIe
cTaTUCTMYECKUMU DAYKTYauuamMu, MMeLWMyn MecTo B npejenax HOpMasbHbIX YCMOBWIA 3KCcnepuMeHTa.
CTeneHb Takux Bapuauuii MOXHO YCTaHOBWTb MNyTEM KapTUpPOBaHWSA [03bl B HECKONbKMX WAEHTUUYHbIX
obpasuax B UAEHTUYHLIX YC/I0BUAX 06ny4veHus. MNoslyyeHHble cTaTUcTUYeckne sapuauum pacnpefeneHuns
nornoweHHon go3bl B 061yyaemMom obpasue Heo6X0AUMO OLEHWUTb KOMMYECTBEHHO M 3adhMKCcupoBaTb Kak
4acTb 3KCMEPUMEHTalIbHbIX pe3ynbTaToB.

9.4 Mo3nunn ANa 3KcnayaTalMoHHOr0O MOHUTOPUHra - Ecnu pacnosioxeHuve Toykm DninTpyaHo
[OCTYNHO B XO4e 3KCNepMMeHTa, MOXHO WCNoNb30BaTb anbTepHaATUBHYK nosuuuio (nos3uvuumn) ans
3aKCcnAyaTaLlMoOHHOTO MOHMTOPUHra A03bl (CM. 10.2). Bo Bpems kapTMpoBaHWs MOrMOLWEHHOW A03bl cnegyeT
YCTaHOBUTb CBA3b MeXAY [A03amMu, HalAeHHbIMU ANA anbTepHaTUBHbLIX NO3ULWIA, 1 BeNnumnHoli D, a Takxe
nokasaTb, YTO 3Ta CBA3b BOCMPOU3BOAUMA U 3a[,0KYMEHTUPOBATbL pPe3ynbTarthl.

9.5 OxnaxfeHHble WAN 3aMOPOXEHHble MNPOoAYKTbI — T[lornoweHHana pgosa He 3aBUCUT OT
Temnepatypbl MULWEBOr0 WAN CENbCKOXO3AWCTBEHHOrO npoaykta. OfHaKo OTKAMK Ao3MmMeTpa MOXeT
3aBuceTb OT TemnepaTypbl. PakTUYeCKn OTKIUK NOYTU BCEX [O03MMETPOB 3aBUCUT OT Temnepartypbl, U 3Ta
3aBUCMMOCTb YacTO MEHAEeTCH C U3MEHEeHWEeM YPOBHSA MOrNOLWEeHHON A03bl U/MAN MOLWHOCTM A03bl. Takum
obpasoM, nNpu 06/lyHeHUN OXNAXAEHHbIX WIN 3aMOPOXEHHbIX MULWEBBLIX NPOAYKTOB KapTupoBaHue [A03bl
MOXET BbINO/IHATLCA OAHUM U3 CeAYOLWNX MEeTO0B:!

95.1 KapTupoBaHune nornoweHHoW [03bl MOXeT BbINOMHATLCA C 06pasyoM WAM UMUTATOPOM
obpasua npu TemnepaType okpyxawueii cpeabl (KOMHaTHOI Temnepatype). Mpu 3Tom TpebyeTcs, 4TOObI
He 6bl/1I0 HUKaKNUX U3MEHEHU B N06OM M3 NapameTpoB, BAMAIOLWMX Ha NOTNOLWEHHYIO f,03Y Npyu 06ayYeHun
NMLWEeBOro MAN CeNbCKOXO3SCTBEHHOrO MpoAykTa. KapTupoBaHue A03bl Npu TemnepaType OKpyxXatolyei
cpefbl BkIOYaeT B cebsA pasmeljeHWe OAHOrO unu 6Gonblero uucna AO3MMETPOB B NO3ULUKM ANS
aKcnayaTayMoHHOro MoHuTopuHra (cMm. 9.4), kotopas O6blna Obl M30nMpoBaHa OT TemnepaTypHbIX
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rpagMeHToB B 06pasLe BO BPeMSA NOBCEAHEBHbIX 3KCNepMMeHTOB. Bo BpemMsA npoBefeHUA 3KCNEpPUMEHTOB
C OXNaxXAeHHbIMU WNN 3aMOPOXeHHbIMW obpas3uamu paboume AO3MMETPbl pasMel,arnT WMEHHO B 3TOW
no3nuumn Ans akcnayaTaynoHHOro MoHuUTopuHra (cM. 10.2).

9.5.2 KapTupoBaHue nNOrNoweHHol A03bl MOXeT BbIMOAHATLCA NpU TemnepaTtype, A0 KOTOpOW
obpasel, 6ygeT oxnaxAeH UM 3aMOPOXEH BO BPeMSA BO BPEMSA peasibHblX 3KCMEPUMEHTOB, C MOMOLLbIO
[03MMETPUYECKON CUCTEMbI, XapaKTepUCTUKM KOTOPOW W3BECTHbI MpW 3TON TemnepaType WAW OTKAMK
KOTOPOI He3HauyuTenbHO 3aBMCUT OT TemnepaTypbl. Temnepatypa obpasua 1M A03MMETPOB Npu 06yYeHun
[0/KHA NoAfepXnBaTbCA OTHOCMTENIbHO MOCTOSIHHOW (Hanpumep, nNyTeM MCNOb30BaHWS W30/ IMPOBAHHOTO
KOHTeliHepa).

9.6 O6nyyaTenn HENPEpPbIBHOTO NOTOKa — KapTupoBaHue NOrnoLeHHOol 403bl, onucaHHoe B n.9.2,
MOXeT O6blTb HENPUMEHWMO [ANA NPOAYKTOB, TEeKyWWUX B 30He 06nyyeHus. B atom cnyyae Dmat 1 Dirin
oLeHuBalT, MCNOMb3ysa noAxoAasliee KOMMYeCTBO [03MMETPOB, C/iyyaliHbiM 06pa3oM CMellaHHbIX C
NOTOKOM U NEPEeHOCUMbIX WM 4Yepe3 30HY 06nydyeHusa (4). Ons nonyyeHus CTaTUCTUYECKM 3Ha4YUMbIX
pe3ynbLTaToB MCNOMb3YIOT A0CTATOYHOE KOMMYEeCTBO A03MMETPOB. ANbTepHaTUBHbIM NOAXOAOM SiBMASeETCH
onpegeneHne OTa»n 0 T NOCPEACTBOM BbluMcneHuin (cm. ASTM E 2381).

10 Ado3umeTpusa B XoAe NpoBefeHUs aKCNepuMeHTa

10.1 Uenb — TMlocne Toro kak O6yAeT ycTaHOB/eHa BOCMPOM3BOAMMOCTb pacnpegeneHus
NornoWeHHoW A03bl NPy AaHHOM KOMMMEKce YCnoBuilt akcnepumeHTa (cMm. 9.3.6), B xo4e akcnepumeHTa
nepuognyeckn MNpoBOAAT M3MEPEHWUS MNOMNOLWEHHON A03bl C WCNONb30BAHWEM HaAnexalein CcTaTUuCTUKW.
HeykocHutenbHoe cobnwogeHne 3T1oro TpeboBaHuA HeobxoAuMO AN NOATBEpPXAeHWs  crartyca
Hagnexauieli na6opatopHoil npakTuku (GLP).

10.2 B yc/noBuAX BOCNPOU3BOAMMbIX 3KCMEPVMEHTOB M3MEPEeHUs MOTNOWEeHHOW f03bl B MO3NLKAX

nO0TA WU B aNlbTEPHATUBHbLIX MO3ULMAX A8 3KCnayaTayMoOHHON0 MOHUTOPUHIA, YCTaHOB/IEHHbLIX BO
BpeMA npoueaypbl kKapTupoBaHua 03bl (CM.9.4), AONXKHbBI 6bITb 4OCTATOYHbI 418 TOro, 4YTO6bl MOXHO 6bIN10
yKka3aTb, HaXOAsITCA 1N YC/IOBUSA 3KCMEpPUMEHTa B pamKax TeXHU4Yecknx TpeboBaHuit (cm. puc. 2).

10.3 KoHturypauua 3arpy3km obpasua - B 3kcnepumeHTax MWCNONb3YKT Ty Xe camyi
KOHUrypauuio 3arpy3kun u reomeTpuio o61yvyeHns, KotTopble 6blsin onpegesnexsl paHee (CMm. pasgen 9).

10.4 Bbi6op LeNneBOi [03bl * B NPOTOKON 3KCNepuMMeHTa 06bIYHO BKAKOYAKT HECKONbKO LeneBblx
[03. C TeM, 4TO6Gbl MOMOYbL ONpefenuTb ONTUManbHY [ANA 3ajaHHOro npouecca (UWAM MU3yvyaemoro
adphekTa) NOrMOLWEHHYO 403Y.

10.4.1 CyuiecTBeHHO, 4TO6bl BbIGOpP LieNeBbIX 403 YYUTbIBAN peasibHble Bapuauumn fo3bl No 06bemy
obpasuya. Takum ob6pasom, war (MHTepBan/pa3HOCTb) NocrefoBaTesNbHbIX LeneBblX 403 AO/MKEH ObiTb
6onble, 4em pasHuua mexay Dmg v 0ny, A4na COOTBETCTBYOLWMUX LeneBbix 03 (cMm. puc.3).

10.4.2 Tpu Heob6XOAMMOCTM MOXHO paccMoTpeTb BOMPOC O TMPUMEHEHUN oOnpefeneHHbIX
MPOMEXYTOUHbIX 3Ha4YeHnit f03 (CM. pykoBoacTBo ISO/ASTM 52116).

PucyHok 2 - 3kcnepuMeHTaslbHas yCTaHOBKa AJ18 06/1yHeHNs CbIporo Msica

MpumeyaHune - 3Ta 3KCNepyMeHTasNlbHas ycTaHOBKa AN Oﬁﬂy'-IEHI/IH MACHOIO CbIpbs, 3apaXeHHOoro
COGCTBEHHBIMU MSICHBIMW NaToreHamu, 6bl1a CNPoeKTMPOBaHa A1 BbISBAEHNUSA BAVAHUS NOHU3UPYIOLLETO N3/TyYeHUs Ha
XXM3HEeCNoco6HOCTb natoreHoB. 100 r  MsCHOro Cblpbs, 3apakeHHOoro COOGCTBEHHbLIMU  MSICHBIMW  NaToreHamu,
nomMewjanacb B MJacTMaccoByH Karcysy, WCMofib3yemyl AN MUKpobruonormyeckux o6pasuoB, KoTopas B CBOH
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ouyepedb nomellanacb B BEPTUKASIbHOM MOMOXEHUW B LEHTP NJaCTUKOBOrO KOHTeliHepa. KapTa [03 Ansi JaHHOM
KOHchurypauum obpasua (BkntovatoLLeli B ce6s Bec. pasmepbl, N0THOCTb) Bblna NosyyeHa cHavyana AN HesapaxkeHHoro
cbiporo msca. Obpasel, CbIporo Msica MMen KOHdMrypaumio, yayyLiatoLlylo paBHOMEPHOCTb A03bl. 3aTeM, B paboyem
pexume o06nyyeHus, obpaseL, U KOHTeliHep YyCTaHaBMMBa/INCb B LEHTPE MOMs W3/lyYeHUst aBTOHOMHOIO ramma-
obnyyatens ¢ Cyxum xpaHunuuiem. Ta xe camas reomMeTpus (pedepeHcHasi reomMeTpusi) 1cnosib3oBasiacb BO BCEX
NOBTOPHbIX 3KCMEpUMEHTax. KoHTeliHep, B KOTOPbIi NOMeLLeH o6paseL, UMeeT NPUMEPHO Ty Xe MIOTHOCTb, YTO U cam
obpasel, maca. lockosbky pasmelleHve [o3vmeTpa BHYTpU obpasua 6b10 6bl HEMpUEMIEMO C TOYKW 3peHus
6e30MacHOCTW, OH MPUKPENANICS K CTEHKe KOHTeliHepa ¢ 06pa3LoM B 3apaHee onpese/lEHHOM NOM0XKEHUW (NMONOXEHNN
3KCMNyaTaumMoHHOTO  MOHUTOPMHIA), C TeM. 4YTOObl KOHTPONMPOBaTb MOM/IOWEHHYD [03y B X04e O0OblYHbIX
3KCnepuMeHTOB. Bce NOBTOPHbIE N3MEPEeHUst CONPOBOXAAIOT CTATUCTUYECKUM aHasTn30M.

PucyHok 3 - Bbl6op Lwara LeneBoi Ao3bl

MpumeuaHune — MNpumep BbiGOpa LWMPUHBLI Wara ANA UeneBoli [03bl. Ha rpadmke npeactasieHo
YMEHbLUEHNE XN3HeCNoCOBHOCTU BakTepuasTbHbIX CNOP, NHOKYMMPOBAaHHbLIX B NULLEBON NPOAYKT, Kak qiyHKLMA OT A03bl
VOHU3VPYIOLLIEro U3/lydyeHus. 3ameTuM, 4TO 3KCMEepPMMEHT 6bl1 nocTas/ieH Takux* 06pasom, YTO JIMHUM OLUIMGKM
M3MepeHus MormoLeHHol fo3bl, Bkaouas OTa u D, He nepekpbiBaloTcsA. Mpadmkn 3aBncumocTun achdhekta oT 403kl
MOryT 6bITb NGO SIMHERHLIMU, TG0 HENNHEVHBIMU B 3aBUCMMOCTU OT TUMNa uccnegyemoro adcpekra.

10.5 BnivaHWe BHELWHNX YCNOBUiA - [MOCKONbKY OTKAMK fO3MMeTpa MOABEPXEH B/UAHUIO BHELIHUX
YCNOBWUWA, [OMXKHbI OblTb MPUHATLI Mepbl, ob6ecneynBatolime coBnajeHve 3TUX YCNOBUK BO Bpems
3KCMEepPUMEHTOB U BO BPeMA Ka/iMGpoBOYHOIO 06/lyyeHua [03MMeTpoB. VI3MepeHHOe 3HayeHue OTKIUKa
fo3nMeTpa KOPPEeKTUPYIT, C TemM 4YToObl y4yecTb filobble U3BECTHble 3hdekTbl, Hanpumep, Takue, Kak
B/IUSAHWE TemnepaTypbl. He06X0AMMO yAeNnTb BHUMaHWe YCTaHOBKe W XPaHeHUo A03MMeTpPoB [0 U nocsne
o6nyyeHus (cm. pykosoactBo ISO/ASTM 51261 u gpyrue pykosoactBa ISO'ASTM no vMcnonb3oBaHuio
crneymnanbHblX LO3NUMETPUYECKUX CUCTEM).

10.6 OxNnaxpgeHHble U 3aMOPOXEHHble MU EeBble MPOAYKTHLI - MCnonb3ywT [03MMETPUYECKYHD
cucTteMy, Kotopas nposepssiachb Npu Toi e Temnepartype, Npu KOTOPO NPOBOAUTCA 3KCMEPUMEHT, WM Xe
Takylo, koTopas cnabo pearupyet Ha W3MeHeHuA Temnepartypbl. Ecnu ucnonbsyetcs fo3vMeTpuyeckas
cucTema, KOoTopas CUbHO pearMpyeT Ha U3MEeHeHWs TemnepaTypbl, paboune [O3MMeTpbl MOMeLwalwT B
TOUKM 3KCNyaTalLMOHHOIO MOHUTOPUHIA, KOTOPblE M30/IMPOBaHbI OT TemnepaTypHoro rpaguneHTta (cm. 9.4 u
9.5). Cm. pykosoactso ISO/ASTM 51261 wu pykoBoAcCTBa MO MNPUMEHEHUID  UHAMBUAYANbHbIX
[O03NMETPUYECKUX CUCTEM, NEPEYUCTIEHHBIX B 2.1 1 2.2.

10.7 FeomeTpua HenpepbIBHOro NoToka — [ HeKOTOpbIX TUNOB ob6nyuyaTeneii HenpepbiBHOIO
noTtoka (Hanpumep, Korga UMeloT Aesi0 C HEMPEPbLIBHLIM NOTOKOM XWAKOCTWU WK FpaHyn) MOXeT okasaTbCA
HEBO3MOXHbIM B X0/e 3KCnepumMeHTa NoMeCcTUTb J03UMeTPpbl B no3unuusax Oto»n Dm,. B aTom cnyvyae BBoAAT
HEeCKO/IbKO [03MMeTpOoB, C/y4yaliHbiM 06pa3oM CMellaHHbIX C MPOAYKTOM W MEePEeHOCUMMbIX UM 4Yepe3 30HY
06/1yyeHuss B Havasle 3KCNepuMeHTasIbHOro nporoHa. lMpu AnuTenbHOM NPOroHe 4yepes3 30HY 06/1yyYeHus
fo3umeTpbl A06aBNAIOT B cepeAuHe M 6/MXKe K OKOHYAHMI0 3KCMEepUMEHTaNIbHOro mporoHa. [na kaxaoin
cepuun NOTMOLWEHHO [03bl TpebyeTCs HEeCKO/bKO A03UMMEeTPOB, C TeM. 4YTobbl rapaHTUpoBaTb NOy4YeHue
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WUCTUHHbIX 3HameHuii O.-*, 1 Dmm. Mpu 3Toli npouepype TpebyeTcs, 4ToObl [03MMETPbLI MPOXOAUIN Yepes3
30HY 06/1y4eHUA N0 TOMY Xe MyTu, YTO 1N IKCMepuUMeHTanbHbIi o6pasey [4).

10.8 CnepyeT ucnonb3oBaTb CTAaTUCTMYECKWUI aHann3 TekylwuX W3MepeHUin NornoweHHol [o3bl,
4YTO6bl OTCNEAUTL BO3MOXHbIE HEMNpeaBUAEeHHbIE U3MEHEHUS B X0 e 3KCNepUMeEHTA.

MpumevyaHue —Tpu NpeacTaBneHnN UccnefoBaTENAMY pe3ynbTaToB 3KCNEpUMEHTOB /M60 B Buae
TEXHWYECKUX OTYETOB, NGO peLieH3MpyeMbIX Ny6Gaukauuii B Hay4HbIX XypHanax Heo6X0AUMMO NPUBOAUTL BEMNUMHbI
CTaTUCTUYECKNX Bapuauuii [03bl, UMEKLWMUX MECTO B 3KCMEPUMEHTa/IbHOW cucTeme. ITO OTHOCUTCH K Bapuauusam
OoTKIMKA A03uMMeTpa ANA [aHHOro Habopa A[03MMETPOB WM K Bapuauusim  Mexay pesynbTaTtamy MNOBTOPHbIX
IKCMEPUMEHTOB, B KOTOPbIX  WUCNOMb3yeTcA  peddepeHcHas reoMmeTpus  ANA  JaHHOTO  MWLWEBOTO MW
CEeNbCKOXO03ANCTBEHHOT0 MpoAykTa. B AomnosiHeHve K xapakTepucTvkam MULLEBOTO WM CENbCKOXO3SICTBEHHOTO
npoaykTa, nognexatiero o6nydeHuto (pH. NAOTHOCTb, BO3PACT, XW3HECTOWKOCTb, aKTMBHOCTb BOAbI, TeMmnepaTtypa
npoAyKTa B Xofe 3KCMepUMEHTa U TL.), He06X0AMMO MPUBOAUTL [O3MMETPUYECKNE AaHHble, BKIOYaloLWMe 3HaveHus
On*, 1 O,,*. XoTa 3TO U HEBO3MOXHO /151 OYEHb MasiblX 06pasLoB, /IyYLLM BapuaHTOM MPeACTaB/eHUs pesyibTaTtoB
SAIBNSETCA BK/IOYEHNE B OTHET rpaddnyeckux AaHHbIX (KapTbl 403), Kacalolmxcs Bapualuii NOroLWeHHOoR A03bl, KoTopble
VMEIOT MecTo BHYTpY 061ydaemMoro obpasua. [18 oLeHKU NOrpeLuHoCcTH, CBA3AHHONM ¢ BapuauusMmn 1 donykTyauusmm B
X0e 3KCNEepUMEHTa, WCMOMb3YHT CTAaTUCTUYECKNE XapaKTepUCTUKWU, Takue Kak CTaHAapTHas MorpeLuHocTb CpegHero
WK cTaHJapTHOE OTK/IOHEHWE U JOBEpUTESbHbIe MHTEpBa/bl. JTa cTaTUcTUyeckas MHopMaumsa SsBNSIETCA HEMOJHOW,
€C/IN He yKa3aHO YnCo HabnoaeHuiA.

11 AokymeHTauus

11.1 duKcupyloT, KOrga aTo yMecTHO, 1 BKIYAKT B OTYET crneayLwyo nHopMmaumnio:

11.1.1 Twn o6nyyaTtens v Bug (BuAbl) pagnauum, nsnyvyaeMon UCTOUYHUKOM;

11.1.2 Ans yckopuTeneli coobwaiT Hanbonee BEpPOATHYH 3HepPruio (BkAYas Takke AaHHble 0
hunbTpayum, ecnm oHa ecTb), TOK NyyKka U YyCTaHOB/IEHHbIE 3HAYEHUA HANPSXEHWA B ycKopuTene, CKOpPoCTb
KOHBellepa WM CKOPOCTb TPAHCMNOPTUPOBKM npoaykTa. [Na pPeHTreHoBCKMX (TOPMO3HbIX) YCTaHOBOK
yKa3blBalOT NONOXEHNE MULLEHWU;

11.1.3 PaccTosiHue mMexay UCTOYHUKOM M MOBEPXHOCTLIO WU LeHTPOM 061yyaemoro obpasuya;

11.1.4 dusunyeckune gaHHble 06nyvyaemoro obpasua, HanpuMmep, pasmepsbl, macca, CocTas;

11.1.5 XapaKTepuCTUKM KOHTeilHepa WunM ycTpoiicTBa ANA yAepxaHua o6Gpasya BO Bpems
061y4eHuns;

11.1.6 TeomeTpuMa UCTOYHMKA, BKIOYAA pacnpegeneHve pagnoHyknnaos (Npy Heo6xoammMocTu);

11.1.7 Bapuayusi MOWHOCTMN 403bl (W11 NOT/IOWEHHONM A403bl) BHYTpY 06pasua;

11.1.8 Temnepatypa n aTtmocdepHble ycnosus, noggepxumeaemble B6n3n obpasua B npouecce
o0b6nyyeHuns;

11.1.9 Tun(bl) n unAeHTUDUKALNOHHBIN(e) HOMep(a) MPMMEHSeMbiXx [A03MMeTPOB, BKAYAA WX
KOHCTPYKTUBHOE OhOpMIeHEe 1 NoNoXeHne B obpasue

11.1.10 OnucaHue QYHKLUM OTKIAUKA WAN KanMOGPOBOYHOW KPUBOW [O3UMETPUYECKON CUCTEMBI,
oTBevawlen akTMyeckum yCNoBUSAM 3IKCNepUMeHTa, C YykasaHMeM ee MnpocnexusaemocTun Ao
HalLWOHaNbHbIX N MeXAYHapOAHbIX 3Ta/IOHOB;

11.1.11 CopepxaHue Bnarn n pH obpasua:

11.1.12 Yucno NOBTOPEHUI aKCnepumMeHTa;

11.1.13 MNonHoe onucaHne obpasua, nognaexawiero 06ay4yeHuto, Hanpumep, COpT, Pa3sHOBUAHOCTb,
CTaAusa XU3HW HaceKoMbIX WAKM NpocTeiwmnx, hasa pocta 6aktepuii. Mpu o6nyvyeHun PpPyKTOB B onucaHune
BKOYAIOT aCCOPTMMEHT, BO3PacCT, >XW3HECTONKOCTb, CMesocTb, 3pesiocTb, LUBET, CBuAeTenbCcTBa
huTOTOKCMYECKUX ABNEHUI (ecnn ecTb), mMeTod, AAUTENbHOCTb W TemMnepaTypy XpaHeHus A0 u nocne

0671ydeHus. Mpu 06yHeHUN Msica UAU NTULbI TOYHO yKa3blBalOT 06/yyaeMblii NPOAYKT, yKasbiBatoT,
cCoAepXannucb NN KOCTW, YyKasblBalT (QOPMYy Hapesku, BO3pacT, XeCToKocTb crnocoba 3a6osi, MeToA
XpaHeHUss W/MAM  TPaHCMNOPTUPOBKM, U3NYEecKne pasmepsb. B o6uiem, BK/IOYaKT NOAPOGHOCTH,

Kacawuwmecs akTopoB, KOTOpble, kak 6bi/1I0 3aMOYEHO, BMAIOT Ha KayecTBO NpogykTa npu nw6oii apyroi
TexHonorum o6paboTku;

11.1.14 OnwucaHue ynakoBKM WM YNaKOBOYHbIX MaTepuasioB, KOTOPble HaxXoAATCA B KOHTakTe C
obpasuom.

11.2 /labopatopuss CcOXpaHseT 3anMcy O BCeX OpUTMHAa/bHbIX HabNAEHUAX, BblYUCNEHUAX,
MONTYYEHHbIX AaHHbIX U AAaHHbIX KaMOpoBKW. 3annucu AO/KHbI coAepxaTb UHoOpMaLuio 4OCTaTOUYHYO ANA
BOCNPOM3BELEHNS Kaxeforo U3MepeHns M COOTBETCTBYIOLWMX BblYMCEHWIA. DTU 3anucy BKIO4YalT B cebs
CBefleHNs 0 nepcoHane, yyacTBOBaBLUEM B U3MEPEHUSAX UAWN BbIYNCIEHUSAX.
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12 HeonpegeneHHOCTb U3MEPEHUIA

12.1 W3mepeHWs MNOrMOWEHHOW [03bl UMEWT CMbIC/, €C/M OHW COMPOBOXAAKTCA OLLEHKOW
HeonpeaeneHHOCTH.

12.2 CocTaBnswoLme HeonpeaeneHHOCTN A0/MKHbl 6blTb OTHECEHbI K OAHON U3 ABYX KaTeropui:

12.2.1 Tun A - OueHnBaHNe cTaTUCTMYECKUMN MeTodamu, Unm

12.2.2 Tun B - OueHnBaHne gpyrumm metogamu.

12.3 [na knaccudukaumm HeonpeAeneHHoCTel WNPOKO NPUMEHSIIOTCA U Apyrue cnocobbl,
Takxe MoryT 6biTb NOME€3HbI B OTYETE MO NOBOAY HEONpefesieHHOCTU. Hanpumep, AN ONUCAHUA Pa3INYHbIX
Kateropuii HeonpeAeneHHOCTU UCMONb3YT TEPMUHbI «TOYHOCTb», @ TaKXe «C/lyyaliHasa NOrpewHocTb» U
«cucTeMaTmyeckas norpewHocTb».

MpumevaHuns

1 OTHeceHne HeonpefeneHHocTel K Tuny A uam Tuny B 0CHOBaHO Ha MeTOAMKe OLLeHKW HeomnpeAeieHHOCTel,
ony6amkoBaHHoM B 1995 r. MexayHapoaHoi opraHusaumen no ctaHgaptnsaumm (1ISO) B PyKOBOACTBE NO BbIPaXKEHWIO
HeonpeaeneHHoCT namepeHuii [18]. Lienb 3TOro oKyMeHTa 3ak/o4aeTcsi B TOM, 4TO6bl CNOCOGCTBOBATL MOHUMAHUI
TOrO, Kak pa3BMBaOTCA KOHLENUMW HEoNnpeAeneHHOCTH, U Co34aTb OCHOBY /1 CPaBHEHWUA pe3y/nibTaToB U3MepeHuli B
MeXayHapogHOM MacluTabe.

2 PykoBoactBo ISO/ASTM 51707 onpegensieT BO3MOXHble WCTOYHUKN HeoNpedesieHHOCTU B A03UMEeTpun,
NpoBOAMMON Ha YCTaHOBKax A1a pajvaumoHHO 06paboTkv, W npepnaraeT npoueaypbl OLUEHKW  BeMyvH
pe3ynbTUPYIOLLMX HeornpeAeneHHOCTeN Npy U3MEePEHNN MOT/IOLWEHHOW [03bl C MOMOLLbIO AO3MMETPUYECKON CUCTEMBI.
[lOKyMEHT cofepXuT onpefeneHns U NOACHEHWS OCHOBHBLIX KOHLENUWIA M3MepeHus, BKIYas OLEHKY WU3MEPEHHOro
3HAYEHNS HEKOTOPO BeMUMHbI, «UCTVHHOE» 3HauyeHue, MOrPelHoCTb W HeonpedeneHHocTb. O6CyxjatoTcs
COCTaBNAOLME HEONPEAENEHHOCTU U METOAbI, NO3BOMSAIOLLME OLEHUTb 3HAYEHUA 3TUX cocTasBnsAwwwmx. MNMpegnararotcs
TaKkke MeTOoAbl BbIYMCNEHUS CyMMAapHON CTaHAapTHON HeomnpeaeneHHOCTM W OLEHKW pacluMpeHHol  (MOJsHOM)
HeonpeaeneHHoCTy.
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MpunoxeHune A

A.1 KomnbloTepHoe nporpamMmmHoe obecneyeHune

A.11 CnoXHOCTb BbIYNC/AEHWI, HEOOXOAWMbIX AN MNOATOHKM MOAENU KannbpoBKM W OLEHKM
NOrNOLWEHHOM A03bl HEN36EXHO NMPUBOAUT K UCMNOMb30BAHUIO KOMMbIOTEPHbLIX NPOrpaMm A8 BbINONHEHUA
3TUX BblYMCNEHUA. CyuwecTByeT MHOrO KOMMEpPYeCkM [OCTYMHbIX NakeToB Nporpamm, MO3BOASAIOLLNX
BbINOJ/IHATL HEKOTOPbLIE UK BCe NpefcTaBnsAloWwne NHTepec BblYUCIEHNS.

A.1.2 Mpumepamyn nakeToB MporpaMm SABASAIOTCA 06U Me cTaTUCTUYeCcKue nakeTbl Taknme kak SAS,
Statistica, Statlab. Stata. Sigman Stat unu Minitab; cneuynwanu3upoBaHHble nNakeTbIYA3bIKA Takue Kak
MathCad, Splus wnn GraphPad wnu nporpammbl 418 NOBCEAHEBHbIX HYX[, BCTPOEHHblEe B 3/1EKTPOHHbIE
Tabnuubl, Takme kak Excel.

A. 1.3 MHorve ctatuctmyeckme nakeTbl npegnosiaratoT, YTO AaHHbIE CKOMMNOHOBAHblI B HE3aBUCKUMblE
{X.Y) napbl. Ona Takux CTaTUCTUYECKUX MaKeTOB CTPYKTypa AaHHbIX, BO3HUKawLWas npu Kaanmbposke
po3umeTpa, Korga o4HO 3HavyeHue X WCNOMb3yeTca A1 MHOIMX 3HaydeHuit Y. ABNseTca HeTunuyHoWh. [lo
370l NpUYMHE Xopollee KayecTBO pPe3y/bTaTOB BbIYUCAEHWUIA He MOXeT 6biTb AOCTUTHYTO C MOMOLLbIO
TONbKO CTaHAapTHbIX ONUWi MPOrpamMmbl; OHO AOCTUTaeTCA HEKOTOPbIM KOMOGUHMPOBaHWEM Hagnexalyum
06pa3om BbIGpPaHHbLIX 3/1IEMEHTOB CTaHAAapTHOro BbiBOAA, obecneynBaemoro AaHHoOM nporpammoin. [Ans
npoBeAeHns Takoil paboTbl Heo6XxoAMMO JeTasibHOe MOoHUMMaHuMe o060Mx MeTOAO0B pacuyeTa, T.e. Kak
BbINO/IHAEMOrO fAaHHbIM CTaTUCTUYECKUM nakeToMm, Tak W peanbHOo Tpebyemoro pAns o06paboTku
pe3ynbTaTtos.

A.1.4 BONbLWMWHCTBO CTaTUCTUYECKMX NaKeTOB He MMeT nporpamMm YUC/EeHHOro obpaljeHuns
(UHBEPTUPOBAHMA) HEOOXOAWMbIX ANA OLEHKU MNOrNOLeHHOM [03bl M HeonpeAeNeHHOCTU NOr/oWeHHONM
[03bl. DTa onepauua paccMmaTpuBaeTcA Kak MaTtemarmyeckas (yHKUMA W, COOTBETCTBEHHO, €€ MOXHO
HaliTM B 60Nnee mMaTemaTM4YeCKM OPUEHTMPOBAHHbIX MakeTax, Takux kak MathCad wnu MatLab wnun cpegwn
mMaTemMaTUyeckux YHKLUA 3N1eKTPOHHbIX TabauL,.

A.1.5 lMpun BbINONHEHNN KanNBPOBKM fO3MMeTpa U OueHKe A03bl C UCNONb30BaHNEM CTATUCTUYECKNX
naketos o6Wero HasHavyeHWsa WU/MNN  INEKTPOHHbIX Tabnuy, MOXeT BO3HUKHYTb HeobXxoAUMMOCTb B
06beANHEHNN HECKOMbKMNX BbIXOAHbIX faHHbIX 418 NPOBeAeHUs NpeAcTaBAALWNX NHTePeC BbIYNCAEHWIA.
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KntoueBble cfioBa: NoOrfolWeHHas f03a, KapTUPOBaHWE MOT/IOLEHHO [03bl, UBMEPEHME MOTOWEHHON A03bl,
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CeNbCKOXO3SICTBEHHbIE  MPOAYKTbI,  ramMMma-usfyyeHue, ramma-fiyuu, UOHU3MPYIOLEE  U3/TYYEHUE,
HeonpeneneHHoCTb M3MepeHuit, pajuauuoHHble WCCNefoBaHusA, pabounit A03MMETP, PEeHTreHOBCKoe
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