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B Poccuiickoit degepaumn HaCTOAWMI CTAHAAPT HE MOXKET ObITb MOMHOCTbLIO MU YaCTUYHO BOC-
Npou3BeEeH, TUPaXKMUPOBaH U pacnpoCTpaHeH B kavyecTBe oduumansHoro nsaaHusa 6e3 paspeluerus de-
AeparnbHOro areHTCTBa rno TeXHUYEeCKOMY perynMpoBaHuio U METPOIOTUN

I
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BBepgeHue

HacTosawmn ctaHaapT sSBnseTca NpsaMbIM NPUMEHEHWEM MEXAYHapOAHOro CTaH-
napta I1ISO 9236-1:2004 «CeHCUTOMETpUSt CUCTEM 3KpaH - NIeHKa ANS MEeAVLMHCKON
peHTreHorpadum. Yacte 1. Onpeaenenme hopMbl XapakTePUCTAYECKON KPUBON, YyBCT-
BUTENBHOCTM W CPedHEero rpagueHTay, MOArOTOBINEHHOTO TEeXHUYECKUM KOMUTETOM
ISO/TC42 «doTorpacms».

HacToswmin ctaHgapT yctaHasnvBaeT MeToAbl onpeaeneHns popmbl xapakTte-
PUCTUYECKOW KPWBOA YyBCTBUTENBHOCTM W CPEfHEero rpaaveHta Ansa CUCTeM 9K-
paH/nneHka/kacceta/npouecc 06paboTkK, UCNONb3YEMbIX B MEAMLMHCKOA PEHTIEeHO-
rpacpmm obLiero HasHa4yeHus.

HacToswmin ctaHaapT He pacnpoCTPaHAETCs Ha U3fenvs, UCnonb3yemble Ans
crneumaneHbIX peHTreHorpadu4eckux UCCNeAoBaHn, Takux, HanpuMmep, Kak Mammo-
rpadusi unu geHTanbHasa peHTreHorpadus.

B crangapTe ykasaHo 0BLEenpuHATOe HauMeHOBaHWE NCMONb3YEMOro B PEHTTe-
Horpadmm NPMEMHMKa U3NYYEHNST — «3KPaH/MNeHKa», B TO BPEMA Kak MeTo/bl onpeae-
neHuns OCHOBHbIX napameTpos npviBeaeHbI ans CUCTEMBI «3K-
paH/nneHka/kacceta/npouecc 06paboTkn». BTO CBA3AHO C TeM, YTO OT Tuna npume-
HAEMOW kacceTbl Unn npouecca obpaboTkn napameTpbl NPUEMHUKA U3ITyYEHWUS MOTyT
MeHSTeCH. NS KOPPEKTHOro OrnpeAeneHnst TeXHUYECcKnX napameTpoB B cTaHpaapte

paccMmaTpmnBaeTcs cuctema NnonHOCTLHO.
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MEXITOCYNOAPCTBEHHBDBIN CTAHQOAPT
CeHCUTOMETPUA CUCTEM IKpaH/nneHkKa Ans MeAULIMHCKON PeHTreHo-
rpacpumn

Yactb 1

Onpegaenexne ¢hopmbl XxapakTepUCTUYECKON KPUBOM, YYBCTBUTENLHOCTU U cpeaHe-

ro rpagneHTa

Sensitometry of screenffilm systems for medical radiography.

Part 1. Determination of sensitometric curve shape, speed and average gradient

Oata BBegeHus — 2013-01-01

1 O6nactb NnpUMeHeHusA

Hacrosiwmin ctaHaapt yctaHaBnuBaeT METOAbLI OnpeaeneHns PopMbl XxapakTepu-
CTUYECKON KPWBOW, CpeaHero rpagueHta U 4YyBCTBUTENbHOCTU €AWHOW CUCTEMBI 3K-
paH/nneHka/kacceTa/npouecc obpaboTkm AN MeauumHCKon peHTtreHorpacdun. CtaHaapT
He pacnpoCTpaHaeTCsl Ha CUCTEMbI, NpPeaHasHaYeHHble ANnA cneumancHbIX BUAOB Mean-
LIMHCKNX peHTreHorpadunyeckmx nccrneqoBanHin (Mammorpaduio, AEHTaNbHY PEeHTreHo-
rpadunio), a Takke Ha Ge3sKpaHHbIE MEAULMHCKME PEHTreHorpadnveckne cuctemsl (CM.
[1D.

Kacceta — ato ntoboe ycTponcTBo, obecrnedmBatoLlee NNoTHOE NpuneraHMe NieHkn
K 9KpaHaMm U1 3alMTy MNeHKN OT BO3AENCTBUA BHELLHEro oceeLleHuns. B yactHocTu, kacce-
TON MOXET ObITb CBETOHEMPOHMLIAEMbIN BaKyYMHbIA NaKeT, KOTOPLIA YacTo UCMONb3yeTes
B nabopaTtopum, nnm peHTreHorpadmrieckan KacceTa, KoTopasi MCMonb3yeTcs B MEAVLMH-

CKOW peHTreHorpadun.

2 HopmaTtuBHbIe CCbITKK

[na npymeHeHUs HacToALWero ctaHgapTa HeoOXO4UMbI CrieayroLmMe CCbINOYHbIE
LOKYMeHTbl. Ecnv JoKyMEeHT He nepecMaTpuBancs, NPUMeHsieTcsa nybnukaums, ykasaHHas
HWke. Ecnn oH nepecmaTpuBancs, NPUMEHseTCs nocneHsas nybnukauus (Bkntodas Bce

N3MEeHeHUS).

U3paHue odpmumanbHoe
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ISO 5-2:2001 Photography; density measurements; part 2. geometric conditions for
transmission density (®otorpacdma. NamepeHre onTuyeckon nnotHocTn. Yactb 2. lNeo-
METPUYECKME YCMOBUS U3MEPEHNA MIOTHOCTU B NMPOXOASLLEM CBETOBOM MOTOKE)

ISO 5-3:1995 Photography - Density measurements - Part 3: Spectral conditions
(PoTorpadus. UsmepeHne ontmyeckon nnotHocTu. Yacte 3. CnekTpanbHble yenoeua (oc-
BeLLeHne)

ISO 554:1976 Standard atmospheres for conditioning and/or testing; Specifications
(CTaHpapTHble KNUMaTUYeckue YCrnoBus ANS KOHAULMOHWPOBEHWUA WWMWU MCNbITAHWNA.
TexHN4Yeckme ycroBsus)

IEC 60522:1999 Determination of the permanent filtration of X-ray tube assemblies
(N3nyyaTenun peHtreHoBckne. MeToab! onpeaeneHns NoCTOAHHON punbTpaummn)

3 TepMuHbI M onpeaeneHus

B HacTosiLeM cTaHgapTe NPUMEHEHbI CrieayroLne TEPMUHBI C COOTBETCTBYHOLLIMMUA
onpeaeneHnsaMu:

3.1 cuctema 3kpaH/nneHka: Cucrtema Ansi nNonyvyeHust peHTreHorpaduyeckoro
n3obpaxkeHuns, cocTosLasn 13 akpaHa(oB), NNEHKKW, KacCeThl U npouecca obpaboTky nnex-
Kn.

MpumevyaHune — [anee xkombuHauum 3kpaH/mneHka/kacceta GyayT UMEHOBATLCS Kak
«KOMMMEKTbI», @ NPY BKIMIOYEHUN B HUX NpoLjecca 06paboTkm - KaK KCUCTEMbI».

3.2 Bo3aywHasa kepma K: OTHOLLEHNE CyMMbI Ha4YanbHbIX KUHETUYECKUX SHEPrUN
BCEX 3apshkeHHbIX YacTul (HanpyMep, 3MEeKTPOHOB), OCBOOOXAEHHbIX He3apsKEeHHbIMU
YacTvyamu (Hanpumep, PEHTreHOBCKUMIU (DOTOHaMM) M3 MONEKYN BO3fyxa K Macce BO3fy-
xa B o6beme, rae NPouUcXoauT oCBOBOXKAEHUE 3apSPKEHHBIX YacTuL,

NMpumeyvyaHue — Eguinya namepenns — rpen (I'p).

3.3 xapakrepuctnueckasa kpusas: [padvk 3aBUCUMOCTU OMTUYECKON MNOTHOCTU
obpaboTaHHOn hoTorpadryecKon NNEHKU OT AECATUYHOIO Norapugma KCno3nLm.

MpuMedvaHue — SKCNO3MUWA XapakTEPU3YETCH 3HAYEHNEM BO3AYLLHON KEPMbI B
MeCTe pacnonoXeHUs KOMMNNeKTa.

3.4 uyBcTBUTENLHOCTb S: KonmuectBeHHas mMepa peakumm CUCTEMbl  3K-
paH/MneHka Ha SHepPruo U3NyYeHUs Npu onpeAerneHHbIX YCNoBUAX 3KCMOHUPOBaHNUSA, 06-
paboTKn 1 N3MEPEHNSA NIIOTHOCTU.

3.5 cpeaHuin rpagueHT G: HaknoH npsIMOA NUHUM, COEAMHSAIOLEN ABE onpeae-

NEHHbIE TOYKM Ha XapaKTEPUCTUUYECKON KPUBOWA.
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3.6 HeTTO-NNOTHOCTL D: NOTHOCTL SKCMOHWMPOBaHHOW N 0BpaboTaHHOW MNEeHKN
32 BbIYETOM NNOTHOCTU HE3KCMOHNPOBaHHOrO Y obpaboTaHHOro obpasua ToM e NIEHKU.

3.7 ko3dppuumeHT oxBarta k: Uncnosor KOSpPULMEHT, KOTOPLIN NCNOMbL3YEeTCA B
KaJyecTBe MHOXWUTENs K CYMMapHOW CTaHAapTHOW HeOonpeferneHHOCTb ANA MnonyYyeHus
3HaYeHMWs PacLUMPEHHOWN HEONPEAENEHHOCTU.

MpumevaHune - TepmuH KoacbduUmeHT oxBata (k) oB6bACHSETCS B PyKOBOACTBE, NO-
CBAILLEHHOM M3MEPEHUIO CTaTUCTUUECKOW HeonpeaeneHHocT [2]. Ero sHayeHune oBbl4HO HaxoauT-
¢ B AnanasoHe oT 2 Ao 3. KoadhdumumeHT oxBaTa BbIbMpaeTcs B 3aBUCMMOCTU OT YpOBHSA Tpebye-
MOW [,0BEPUTENBHON BEPOATHOCTU. KoadbdumumeHT k = 2, kak npasuno, NpUBOAUT K YPOBHIO JOBE-
puUTEnbEHOW BEPOSTHOCTU OKono 95 %, k = 3 — k ypoBHI0 99 %. CBA3b A0BEPUTENBHON BEPOSITHO-
CTU C KO3(PPULMEHTOM OXBaTa OCHOBaHA Ha NPEANOMNOXEHNN OTHOCUTENBHO pacnpeseneHns Be-

POSITHOCTM Pe3yrbTaToB USMEPEHUIA.

4 O6wme TpeboBaHUA

4.1 YcnoBusa xpaHeHUs U coaepxaHus

MneHka n akpaHbl AOITKHbI XPaHUTLCA B COOTBETCTBUM C PEKOMEHAauMsaMN U3roTo-
BuTensA. 1o 1 BO BpeMs SKCMOHUPOBaHWS TemMnepaTtypa nieHOK U 3KpaHOB AOMKHA Noj-
aepxumBatbes Ha ypoBHe (23  2) °C (cm. 1ISO 554), a coaepxaHune Bnarv B NNeHKe A0IMK-
HO BbITb TaKUM, Kak B paBHOBECHOM COCTOSIHAW MpW OTHOCUTENBHOM BnaxxHocTH (50 + 20)
%.

4.2 HeakTMHUYHOE OCBeLLEeHue

Ons UCKMNYEHST BO3MOXHOIO BIVSIHAS HEAKTUHUYHOMO OCBELLEHWNA Ha pesyrbTa-
Tbl CEHCUTOMETPUN NpPU BbINOMHEHWMM BCEX paboumx onepauni Bce NMEHKU AOMKHbI Ha-

XOAUTBCS B MOMHOM TEMHOTE.

4.3 PeHTreHOBCKOe 060pyaoBaHue

[ns BCEX UCMbITaHWKM, ONMUCAHHBIX B HACTOSILLEM CTaHAapTe, AOIPKHbI WUCNOMb30-
BaTbCH BbICOKOYACTOTHbIE (MHOMOMYMbCHBIE) UMK, MO MEHbLUEN Mepe, 12- NyNbCHbIE reHe-
paTopbl BbICOKOrO HanpsiKeHUsI.

[nsa BCex UCMbITaHWUIA, OMUCaHHbIX B HACTOSILLEM CTaHapTe, MOryT UCMONb30BaTh-

CSl PEHTIEHOBCKME TPYOKM C HEMOABMXKHBIM MNW BpaLLaloLmMMcs aHogoM. B Tom n gpyrom
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crnyvae matepuanom AN U3roTOBMNEHNS MULLEHW AOIKeEH BbiTh BOMbgpamM unuv cnnas Ha
€ro OCHOBE.

MpumeyvaHune 1 — MuweHb — 3TO YacTb aHofa, Ha KOTOPYIO HanpaBnNAETCA NMOTOK 3Nek-
TPOHOB, CO3AaLLNIN PEHTIEHOBCKOE M3rydeHue. 10 TEXHONOrMYeCKMM NpuYmMHam Ansi N3rotosne-
HUS1 MULLIEHM OOBIYHO UCMONb3YIOT BONbMPaMoBbIe Crnasbl, cogepxawue ao 10 % pexus, Torga
KaKk ocTanbHas 4YacTb aHOA4a MOXET COCTONATb U3 APYTUX Matepuanos (Hanpumep, monubgeHa).

CobcrBeHHas unbTpaunsa peHTreHOBCKON TPYDKM 1 KOXyXa, ONpeaeneHHas B Co-
orBeTcTBUN C IEC 60522 , nomkHa 6biTb skBMBaneHTHa (2,5 £ 0,2) mm Al.

MpumevyaHune 2 — CobcrBeHHas unbTpaLMsa PEHTIEHOBCKON TPYOKM N €e KoXyxa siB-
naeTcqa cnegcrBmMemM NOCTOAHHONO HaxoxXaeHua B ny4vyke peHTreHOBCKOro nanyvyeHna marepuanos,
KOTOpble He MOryT ObITb yAaneHbl HA MpY Kakom npumeHeHunn. MNockonbky cobcTBeHHas unbTpa-
LUMs yKasaHa Ha KOXyxe PEHTFEHOBCKOW TPYOKM M B 3KCMNyaTauMOHHbIX AOKYMEHTaX, ee usmepe-
Hue no IEC 60522 He siBnsieTca o6a3aTenbHbIM.

4.4 NMpubop ansa usamepeHUss BO3AYyWHON KepPMbl

[na namepeHns BO3AYLLIHOWM KEPMbI LOMMKHBI MCMOMNB30BaThLCA KannmbpoBaHHbIE fe-
TEKTOpLI. HeonpeneneHHOCTb M3MepeHns BO3AYLLHOW KEPMbI (C AOBEPUTENBHON BEPOSAT-
HOCTbIO 95 %) AOMmMKHa COCTaBNATL MEHee:

3 % — B crny4yae UCMnomnb3oBaHUSA KONMMMMUPOBAHHOMO NMyyka 6e3 paccessHHOro nany-
YeHus;

5 % — B cny4ae paboTbl C N3Ny4YeHMEM, NPOLLEeLLIMM Yepe3 haHTOM N copgepka-
LLIMM paccesiHHOE U3rydeHne.

B npucyTCTBUM paccesiHHOrO MU3nyyYeHus ANS U3MEPEHUN PEKOMEHAYETCA NCMOMb-
30BaTh CHEPUYECKYIO VOHWU3ALMOHHYIO kamepy ofbemom ot 30 go 100 cm’. Kamepa
JomkHa BbITb kannbpoBaHa Npu KadecTBax M3NyYeHusi, ykaszaHHbIX B Tabnuue 2, B 3TUX
N3MNy4YeHnsix paccesHue npucyTcTeyeT. LleHTp cdepuueckon kamepbl OMKEH CYMTATLCA
KOHTPOMbHOW TO4YKOW. CTepeHb ChepnyecKkon Kamepbl PpEKOMEHAYETCH yCTaHaBnMBaTh
NepneHAMKYNAPHO K HANPaBMeHMUIO NCTOYHMKA U3TyYeHWs.

Mpumevanune —lNpu kanubpoBke Npnbopa U USMEPEHUSX PacCessHHOe U3NyYeHne, BO3-
HUKatoLee He OT haHTOMa, a OT APYrMX AeTarnen Kamepbl, Hanpumep, aepxaTens, crnegyert cee-
CTU K MUHUMYMY C TeM, 4YTODObl 4OOUTLCA HEONPEaEeneHHOCTU N3MEPEHMIN, COOTBETCTBYIOLEA YC-
TAaHOBNEHHbIM Tpe6OBaHVI$|M.

4.5 ObpaboTka

B cooTBeTCTBMM C HACTOSALUMM CTaHAAPTOM CUCTEMbI 3KpaH/MNeHka, BKYarowme

B ceba kak pyyHylo, Tak M aBTomMaTuyeckyto obpaboTky, MoryT ucnonb3osatbca. Obpa-
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BOTKY NNEHKN PEKOMEHAYETCA NPOBOAWUTE B COOTBETCTBUM C YKa3aHWAMMW U3roTO-
uTens. UHdopmauuto, 3aluiLeHHyto npasamu, TpebosaTtb He cneayer.

Beuay Gonblioro pasHoobpasusi NpUMEHSIEMbIX XUMUYECKUX PEaKTUBOB U 06opy-
[OBaHMSA B HaCTOSILLEM CTaHAapTe He feTanuavpyeTtcs npouecc obpaboTtku. 3HaueHus
YYBCTBUTENBHOCTU W CPEAHEro rpamMeHTa, ykasaHHble N3roTOBUTENSMU NNEHKU, SBMSAOT-
CAl XapakTepucTMKaMmm CUCTEMBI, €Cnn NneHka obpabaTtbiBaeTca B COOTBETCTBUM C UX pe-
koMmeHgauuamun. NHdpopmaums o npouecce 06paboTkn AomKHA NPeaoCcTaBnAaTLCA U3ro-
TOBUTENEM MMEHKUN UM TEMW, KTO NMPVBOAWT 3HaYeHWUS YyBCTBUTENbHOCTU U CPeaHero
rpagmeHTa. JomkHbl ObITb yKasaHbl: XUMUYECKNE PEaKTMBLI, MpUMEHsAeEMbIe Anst 0bpaboT-
Kn, BpeMs, TeMNepaTypbl, YCroBUsI akTUBMPOBaHUS, 060pyaoBaHUe 1 Npoueaypbl Ha Kax-
fon ctagum 06paboTkn, a Tarke nobble [ONOMHUTENBHBIE CBEAEHUS, HEOBXOAMMbIE ANA
nonyyYeHns NpUBEAEHHbIX CEHCUTOMETPUYECKUX PE3yNbTaToB. 3HAYEHUs YyBCTBUTENLHO-
CTV N CPEAHEro rpagneHTa, nomyyYeHHbIe nNpu Apyrmx yenosusix obpaboTkn, MOryT 3Hauu-
TeneHO oTnndaTecs. B nrobom cnyvae ycnosusa 06paboTkn, BbliGpaHHbIE NULIOM, UCTMOMb-
3YHOLLMM HaCTOSLLMIA CTaHAAPT, SBASIOTCA YaCTbiO UCMNbITYEMON CUCTEMBI.

MpumeyaHue 1 - lNpn nsmeHeHUn ycnosmin 06paboTkn ANS OAHON U TOM e NIEHKU MO-
ryT 6bITb MOMy4YeHbl pasHble 3HAYEHUSI YYBCTBUTENBHOCTU. 3TU U3MEHEHUs! YCNoBuiA 06paboTkm
MOTYT BbI3BaTb W APYrue HexenarerbHble 3MEHEHNS.

Ytobbl cBECTU K MUHUMYMY ntobble adbdpekTbl, 0ByCnoBrneHHble HECTAOMNBHOCTLIO
CKPbITOrO U306paXeHns unnm pasnuyunsammn B ycrnoBusix obpaboTkn, Bce obpasubl NneHkn
JOMmkHbl BbITb 06paboTaHbl BMecTe He MeHee YeM uvepe3s 30 MVH 1 He Bonee, YeM yepes
YeTbIpe Yaca nocne akcrnoHmposaHus. Mexay skcnoHuposaHuem n o6paboTkon Temnepa-
Typa MneHKM JOIDKHA NojaepXuBaTtbca Ha yposHe (23 + 2) °C, a copepxaHue Bnaru B
NNeHKe AOMKHO BbiTb TaKUM, KaK B PABHOBECHOM COCTOSIHUM MPU OTHOCUTENBbHON BaX-
HocTtm (50 £ 20) %.

Tak kak B NPaKTUYECKMUX YCroBusix nneHku obpabareiBaroTcs OObIMHO 4Yepes He-
CKOMbKO MWHYT NOCne 3KCMOHUPOBAHWSA, 3HaYEHNE YYBCTBUTENBbHOCTU, MOSNYYEHHOE B 3TUX
YCINOBMSIX, MOXET OTNINYaTLCA OT TOro, KOTOPOE OMNPEeAEerieHO B COOTBETCTBUM C HACTOS-
MM CTaH4apTOM, U3-3a PErpeccun Ha HEKOTOPbIX NIEHKaxX CKPbITOro n3obpaxernns. Cne-
LOBaTenbHO, 3HaAYEHNe YyBCTBUTENBHOCTY, U3MEPEHHOE C MPOMEXYTKOM BpemMeHn ot 30
MWH A0 YETbIPEX YacoB MEXAY 3KCMOHUPOBaHUEM N 0BpaboTKON, AOMKHO ObiTb CKOpPEK-
TWUPOBAHO K 3Ha4YeHW0, KoTopoe mMorno Obl BbiITb NonyyeHo, ecny Bbl 06paboTka NNEeHkn
MPOBOAMNACk Cpasy Mocne 3KCNoHMpoBaHWA. B HacToswem cTaHgapTe ANs BblUCIEHNA

3HaYEeHUA YyBCTBUTENBHOCTM MCMOMb3YyeTCA NMPOMEXYTOK BPEMEHN 5 MUH.
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NMpumevyaHune 2 — OgHUM U3 cNocoBoB NOMyYeHUss MHOPMaLMM O HEOBXOZMMON KOp-
pekunn ABnsAeTca 3KCMOHMPOBAHWME MOMOCOK MMNeHKM B CBETOBOM CEHCUTOMETPE MNP pPasnnyHbIX
NPOMEXYTKax BpPEMEHU MEXAY 3KCMoHMpoBaHueM K obpabotkon. B atom cnyuae oba cnos
3MYNbCUM KaK NepegHuiA, TaK U 3aHUIA IKCMOHMPYIOTCA CEHCUTOMETPOM O MHAKOBO.

MpumevyaHue 3 — Tak kak Bpems,, Tpebyemoe Ansi BbINONMHEHNS COBOKYMHOCTW 3KCMO3U-
LA, NO3BOIMSIIOLMX MOMYYUTE XapaKTEPUCTUYECKYIO KPMBYIO, SBMSETCA OTHOCUTENMbHO G0MbLUMM,
MeXay SKCMOHUpoBaHWeMm 1 06paboTkon HeoBGXOoAUM NMPOMEXYTOK BpemMeHU He meHee 30 MUH.
CunTaeTcs, YTO 3TOro BPEMEHU AOCTAaTOYHO, YTODObI CBECTM K MUHUMYMY NOObIE pasnuyms B per-
peccum CKpbITOro N30BPaKEHN NPY OTAEMNbHBIX IKCMO3NLINSAX.

JaHHble 0 npouecce 06paboTkm AOMKHbI BbiITe MPUBEAEHbI C TOYHOCTLIO B yKa3aH-
HbIX Npeaenax:

a) TOpProBble HaMEHOBaHUS BCEX XMMMUKATOB, €CN OHW 3allMLLEeHbl NpaBaMm cob-
CTBEHHOCTM, B MPOTMBHOM Cry4yae — peLenTypbi;

b) Temnepartypa npossuTensa ¢ TouHoCTLHO A0 + 0,3 °C;

C) TeMnepaTypa Lpyrix pacTBoOpOB C TOYHOCTBIO A0 £ 2 °C;

d) Bpemsi 06paboTkmM B mposiBUTENE, PUKCaxKe, MPOMbBIBHbIX PACTBOPax ¢ TOYHO-
CTblo He MeHee 3 % vnun 1 ¢, 3TU BPEeMeHa AOMMKHbI NBMEPSATLCA OT MOMEHTa BBEAEHUS
nepenHero Kpas nneHkn B pacTBop A0 BbiIXO4a ero 13 pacreopa,

f) nposBUTENDE CBEXWUA UMK «PaHEEe UCMOMb3OBAHHBIMY» (€CMNM «PaHee UCMOMNb30-
BaHHbIA», TO yKasbIBaeTCH TWM U KonM4ecTBo 06paboTaHHOMW B HEM MNEHKM, MIOTHOCTb
06paboTaHHOM NNEHKN 1 MpoLeaypa pereHepauun);

g) YCrnoBuMs akTMBMPOBaHUS B BUae obbema obHOBNAEMOro pacTBopa unv nponop-
LMK, B KOTOpoWn fobasnseTca crapTep, €Cnv OH UCTNONb3yeTCs;

h) TemnepaTypa Cywwkn ¢ TOYHOCTbLIO A0 + 5 °C 1 BpeMS CyLLKU C TOYHOCTbIO HE Me-
Hee 3 % nnn 1 ¢, BpemMsa CYLLKM AOSPKHO M3MEPATLCH OT MOMEHTa BBEAEHUS NepepHero
Kpasi NeHKN B CEKLMIO CYLLIKM A0 BbIXOAA €€ U3 3TON CeKuuu;

i) TOproBoe HanmeHoBaHWe ycTponcTea obpaboTku.

MpumevaHne 4 — TepMuH «paHee UCMONb30OBaHHbLIAY NPOSIBUTENb O3HAYaeT, YTO OH

YXKE UCMONb30BAancs, HO HAXOAUTCA «B HOPMAanbHOM paboyem COCTOSHUMNY.

4.6 [leHcuTOomeTpus
OnTtuuyeckasa anddysHaa NNOTHOCTL M3obpaxkeHui no 1ISO, nonyyeHHas nocne ob-

pa6o1'|<|/|, AOomKHa n3mMepsaTbCa AeHCUTOMETPOM, COOTBETCTBYHOLLUUM reomMeTpu4eckum yc-
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nosusm 1SO 5-2, n cnekTpanbHbiM ycnoeusaM ISO 5-3. Mokasanusa JOMKHbI CHU-
MaTtbCs C NOWaan M30BpaeHWUs, UMEKLEn paBHOMEPHYH MNOTHOCTb. OnTuyeckas
MMOTHOCTb JOMKHa BObIiTh M3MepeHa Tak, YToObl U PacLUMPEHHas CTaTuCTMYecKkas Heor-
peaeneHHocTb U (C foBepUTensHOM BEpOATHOCTLIO 95 %) peaynbTarta nameperus D Bbl-
na He Bonee 0,02 nnn oTHOCUTENbBHAsA pacluMpeHHast HeorpedeneHHocTs U/D Beina He

Bonee 0,02, BHe 3aBUCMMOCTM OT TOTO, KOTOpas 13 H1x GonbLue.

5 OnpepeneHne POPMbI XxapaKTepMCTUUECKON KPUBOM

5.1 Obwwme nonoxeHns

B HacTosAwem cTanfapTe ansa onpeaeneHus opmMbl KOUBOW MCTMONB3YETCA LKana
WHTEHCUBHOCTM CeHcuToMeTpa. MIHTEHCUMBHOCTL MEHAETCH COrnacHoO 3akoHy C U3MEHEHU-
€M PacCTOSIHUS MEXAY UCTOYHUKOM M3NyYeHns 1 komnnekrom. U3-3a onnbTpoB 1 apyrmx
WCTOYHMKOB BTOPUYHOIO U3MYyYEHUS B My4YKE 3aBUCMMOCTb 3KCMO3MUMM OT PacCTOSHUS
MOXET HEe MOAYMHATBCS 3akoHy obpaTHbix kBagpatoB. CnegoBarentHo, Heobxooumo
MPOBOAUTL KanMOPOBKY 3TOW 3aBUCUMOCTH.

5.2 KauecTBO u3nyuyeHus

[nsa onpeaeneHnsa opMbl XapakTepUCTUHECKON KPUBOM MOXET BbiTb NCMoNb3oBa-
HO ntoBoe 13 YeTbIpex Ka4decTB U3Ny4YeHUsi, COOTBETCTBYIOWMX NPUBEAEHHBIM B Tabnuue
1. 3agaHHble Ka4yecTBa U3ny4YyeHns MoryT BbiTb 4OCTUMHYTbI NOBTOPEHNEM NpoLeaypbl N3-
MepeHns cnos nonosuHHoro ocnabnexuns (CMO) npu ykasaHHOW [AOMONHUTENBHON
duvneTpaumn. Mpy CNONHeHNM 3TON NPoLUEeAypPbl NPUBNU3NTENBHBIE 3HAYEHWUA AaHOZHOMO

HanpPspKeHU PEKOMEHAYETCH MCMOMb30BaTh B KAYECTBE Ha4anbHbIX (CM. 7.2.6).
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Tabnuua 1 — MapameTpbl kayecTBa U3Ny4YeHUst ANa onpegeneHns opMbl XapakTepucTu-

YECKON KPUBOW.

Ka4ecTBO nsnyye- MpubnusutensHble Cnon NONOBMHHOIO JononHutensHas unsTpauma”
Hus, 3HAUYEHNS aHOZHOTO ocnabnenus (CMNo),"
HOMeEp HanpsHxeHus, MM Al
kB MM Al MM Cu +
MM Al
| 50 3,0 5,0 0,10+1,5
Il 70 57 12,0 0,25+2,5
I} 90 7,4 13,0 0,25+3,5
[\ 120 8,5 10,0 0,20+2,5

" DonycTumoe oTknoHeHne CM 2 %.

2 HononHutenesHasa dpunstpaums, obecneynsaemas punbTPOM, COCTOALUMM U3 MEAU U aniOMUHUS, KO-
TOpbIA SABNSAETCA anbTepHaTUBOW (UMLTPY TOMbKO M3 OAHOIO anioOMUHUA. YUCTOTA, UCMONb3yeMoro Ans
dUNbTPOB antoMUHUA, AOMKHA ObITb HE MeHee 99,4 %, mean — He meHee 99,5 %. Mpu UcNonbL3o0BaHWUKU CO-
CTaBHOro punbTpPa Crnov U3 anioMUHUA AOSHKEH HAXOAWUTLCH CO CTOPOHbI AeTekTopa. Mpeanonaraercsi, YTo
co6CcTBEHHAs unbTpauus TpyOKM COOTBETCTBYET 2,5 MM anioMUHUS.

5.3 N'eomeTpuyeckue ycnosus ana onpeperieHna opMbl KPUBOMN
eomeTpryeckoe pacrnonoXKEHNE 3NEMEHTOB U3MEPUTESNBHOrO YCTPOWCTBA AOMKHO

COOTBETCTBOBATL pUCyHKaM 1 1 2.
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1— anadpparmel nyyka nsnydeHus (B1MB2. B3. B4): 2 — gonofHUTENbHbIA hunbTp; 3 — KOHTPObHBIA geTekTop (R1);
4 — nneHka; 5— wupma u3 cBrHLUa; D — nepemMeHHOe paccTosiHue

PucyHok 1 — eomeTpuyeckast Cxema yCTpOCTBa CEHCUTOMETPA /151 SKCTIOHMPOBaHWS KOMM/IEKTa 3KpaH/nieHka,
pa6oTatoLLEero o 3akoHy 06paTHbIX KBaApaToB
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Pa3mepbl B MeTpax

1— avadparmbl nyyka n3nyyverns (01,02,03,04); 2 — gononHuTenbHbIA GuibTp; 3 — KOHTPOSIbHbIN AeTekTop (F71);
4 — Vi3MepuTenbHbIiA aeTekTop (M72); 5 — LwmpMa 13 CBUHLA; D — nepeMeHHoe paccTosiHne

PucyHok 2 — FeoMeTpryeckasi Cxema ycTpoiicTBa /11 KasIMGPOBKM CEHCUTOMETPA, PAGOTALOLLETO MO 3aKOHY
obpaTHbIX KBaapaToB

Onadparma B1 v gononHutenbHbli(e) dounnbTp(bl) AO/MKHBI YyCTaHAB/IMBATLCSA OKO-
10 UCTOYHMKA M3nyyeHus. Avadparmbl B1 n B2 n gononHutensHblii(e) dunbtp(bl) A0MK-
Hbl ObITb PAcnoOIOXeHbl HENOABWKHO MO OTHOLUEHUIO K UCTOYHWKY M3nydeHus. duadparma
S3 1 KOMNAEKT 3KpaH/naeHka/kaccetTa WM OETEKTOP M3y4vyeHus R2 [0/MKHbI COXpaHATb
pacnonoXeHne OTHOCUTE/IbHO APYr Apyra npu Nto60M pPacCTOSHUM OT UCTOYHMKA U3nyde-
HusA. BxogHas cTopoHa guadpparmbl S3 Ao/MKHA Haxo4MTbCs Ha paccTostHum 100 mm OT
N/IOCKOCTW peHTreHorpaduyeckoli nneHkn. Ecnm noaTBepxAeHo, YTO paccesiHHoe W3ny-
YyeHne OT CTeH, 060opyoBaHUA W T.4. He BAWAET Ha pesynbTartbl, guadparma S3 MoxeT
6bITb UCKoYeHa. C 3TOW Lenbio 0TBEPCTME AnadparMbl 62 MOXET OblTb CAeNaHO pery-

npyembIiMm, 4yTOGbI COXPaHUTb XEeCTKYyl Konsmmauuto nyvyka npun M3amMmeHeHun pacCTtosaHUA.

10
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Ouadparma B4, MEHbLUMIA M3 pa3MepoB KOTOPOW JOMKeH ObiTb HE MeHee 15 MM,
MOXET BbITb pacnonoXeHa NpsMO Nepes KOMMMEKTOM, AN OrpaHUYeHUs 3KCMOHWUPYEMOM
obnactu.

Ocnabnsiowee fencrene gnadparm LOMKHO ObiTe TakuM, YTOOBI X MPONyCcKaHue
B 3KpaHvpyemon obnactu He BNUANO Ha pesynbTarbl M3mepeHun Gonee yem Ha 0,1 %.
Oteepctue anadparmbl B1 gomkHa GbiTb 4OCTATOMHO BoMbLUMM, YTOOLI MONYTEeHb Ny4ka
M3MyYeHnsa Haxoaunack 3a npeaenamy YyBCTBUTENMBHOrO 0Gbema KOHTPONbHOMO JEeTEKTO-
pa R1 n otBepctusa guadparmel B2.

Oteepctue gauadparmel B2 gormkHo 66imb MeHee 100 Mm, oTBepcTue anadparmbl
B3 pomxHo umete guametp (100 + 10) mm.

KoHTponbHbI feTekTop R1, ecrnn OH UMEET HafNexallyro NPO3pavyHOCTb N OFHO-
POAHOCTb, MOXET HaxoAUTbCSl B TOM TEMNECHOM Yrne Mnyyka Usny4yeHnsi, B KOTOPOM 3KCMO-
HUPYETCS KOMMMEKT, B NPOTMBHOM Cryyae OH AOMmMKeH ObiTb YCTAHOBNEH B MyYke Usryde-
HWs 3a NpefenamMuy 3Toro yrna.

Ocnabnsowuii 3awnTHbIN 6apbep AomKeH BbiTb pacnonoXeH 3a KOMMNEKTOM UM
N3MepUTENbHBIM AETEKTOPOM Ha paccTosiHUM He MeHee 450 MM OT camon yaaneHHown ot
WCTOYHMKa M3NyYeHUs MNOCKOCTW, B KOTOPOW NMPOBOASTCS namepeHus. B npocrtpaHcTBe
MEeXAy KOMMMEKTOM MAW LETEKTOPOM M3nydeHus R2 (CM. pucyHkM 1 v 2) 1 3aWwpmTHbIM
BapbepoM HUYEro He AOMKHO BbITb.

5.4 JkcnoHupoBaHue

Kaxxpas aKcrnosuumsi KOMRneKTa AOMKHa NpOoM3BOAUTBCA 32 OJHO HENpepbIBHOE
obnyyeHne. BpemMs 3KCNOHNPOBAHWUA AOMKHO nexartb B uHtepeane (15 + 5) mc vnu (60 +
30) MC 1 OIPKHO ObITb OAMHAKOBLIM ANA BCEX SKCMO3ULIUIA.

MpumeuyaHue 1 — Mpu UCNONBL3OBAHUN YCUNUBAIOLLMX IKPAHOB MOFYT MOSIBUTLCA OT-
KITOHEHUS OT 3aKOHAa B3aMMO3aMECTUMOCTUN N 3hEKT NPEPLIBUCTOrO ocBeLleHus. Bo nsbexaxne
BNMSIHUS 3TMX 3PEKTOB HEOOXO0AUMO, UTOOLI Kaxkaas akcnosuumsa Obina nonyyeHa npu Henpe-
PbIBHOM oﬁnyquvwl C NOCTOAHHbLIM BpeMeHeM B guana3oHe, yCTaHOBNEeHHOM AnA BPpeMEHU 06ny-
ueHus.

PasHble 3Ha4yeHUs BO3AYLIHOW KEPMbI AOIMKHbI ObiTb MONYYEHbI UCKMFOYUTESNBHO 3a
CYET M3MEHEHNA PacCTOSAHMIA OT UCTOYHMKA U3NYYEHUST O MIOCKOCTU PEHTreHorpadmnye-
CKOW MNEHKW, NMPU MOCTOSHHOM BPEMEHW 3KCMOHMPOBAaHMA 1 BCE LPYr1e YCNOBUSA 9KCMO-
HUPOBaHUS LOMKHbI OCTaBaTbCH HeM3MeHHbIMWU. lMpupalleHne gecaTnyHoro norapudma

3KCMOo3nUmKM AormkHO BbiTh He Gonee 0,1.

11
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[na onpeaeneHVsa xapakTepuCcTUYMECKON KPUBOW criefyeT nonyuutb He MeHee 20
pasnuyHbIX 3KCNO3ULMIA, paBHOMEPHO pacrpefeneHHbIX Mo norapudMmUYeckon wkane ¢
TeM, YTOObl NONYYUTb 3HAYEHUE HETTO-NNOTHOCTK, Kak MMHUMYM oT 0,1 o 2,1. Ans To4-
HOro OnpefeneHUs KPMBOW MPU HU3KUX NIIOTHOCTAX CHEAYET UMETb, Kak MUHUMYM, TpU
3KCNO3ULMK, YTOOBI NONYUUTE 3HAYEHUS HETTO-NNOTHOCTM B amanasoHe ot 0,1 po 0,25.
PekomeHayeTcs, 4TOObl MPOMEXKYTOK BPEMEHWN MEXAY 3KCro3numsMn He npesbiwan 30 ¢,
HO B NntoBoM crnyyae oH gomkeH bbb He 6onee 2 MuH.

MpumeyaHue 2 — [ing ynpaBneHUs NepeBMKEHNEM KACCETbI, U3MEHEHUEM PACCTOS-
HUA U KOHTpOnem nokasaHuu AO3MMETPa MOXET UCNonbL3oBaTbCA aBTOMaTUYECKUN mMeToa, Takow
KaK, HanpvmMep onucaH B [3].

Ecnun Tpebyetcs onpeaenute hopMy XapakTepUCTUHECKOM KPUBOW MpU NAOTHO-
CT$IX, 3HAUUTENLHO NpeBbILAoWmMX 2,1, a He0BX0AMMOro yBENMYEHNSA UHTEHCMBHOCTU U3-
JIY4EHNS1 HEBO3MOXHO AOCTUYb YMEHBLUEHMEM PacCTOAHMSA, SKCMO3ULMIO peKoMeHayeTcs
YBENMYUTb 3a CYET YBENUYEHUS aHOAHOrO TOKa, HO Mpu 3TOM Heobxoaumo ybepuTbes,
yTO H0oNee BbICOKUIA aHOAHBIN TOK HE NPUBEAET K M3MEHEHMWIO Ka4ecTBa Usny4veHuns.

5.5 O6paborka pe3ynbraroB

Ha rpaduke HAHOCAT 3Ha4YeHUs1 NNOTHOCTM, COOTBETCTBYIOLLME AECATUHHOMY nora-
pUOMY 3HaUYEHMA SKCMO3NLMM (BO3AYLLHOW kepMbl). Mo ToYkam NPOBOAAT NMABHYIO KpU-
BYIO B0 OT pykn, NmMbO C NOMOLLBHO noaxoaswero anroputma. PekomeHayetcs obecne-
UYUTb BO3MOXHOCTb OMpeaeneHns no KPUBOWM 3HAYEHWUI NMNOTHOCTU U OTHOCUTENbHbIX 3Ha-
YEHWI 3KCMo3nummM (norapudmudeckmx no ocHosaHuo 10) ¢ TodHocTeo go 0,01 (cMm. pu-

CYHOK 3).

12
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X - logiok\ ¥ - onTuyeckas gudhpy3noHHas NNOTHOCTb B COOTBETCTBUU C ISO

1 - nnoTHocTb 06pa3ua 06paboTaHHON HEIKCMOHUPOBAHHOW MNEHKN;

G - cpeAHuWit rpaguneHT
PucyHok 3 - XapakTepucTuyeckas kpusas

13
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6 OnpepeneHue cpeaHero rpagueHTa

CpepHuii rpagueHT G BbluncnsieTcs no dopmyrne

G=__ 0D (1)
logp Kz —logo Ki

rae Do v Dy —3HadveHus HetTo-nnotHoctn 2,0 n 0,25, cooTBETCTBEHHO.

K> n Ky — CoOTBETCTBYIOLWME OTHOCUTENbHBIE 3HAYEHUS BO3AYLUHOW KePMbI, Nomny-

YEHHbIE MO XapaKTEPUCTUHECKON KPUBOW.

Ecnm gna onpegenennsa G MCMOMb3YIOT TOMNbKO OAHO Ka4yeCTBO WU3MYYEHUs, PEeKo-
MeHayeTCs BbIOpaTh Ka4ecTBo nanydeHus nog Homepom Il (cm. Tabnuuy 1).

MpumeyvyaHue — CpegHWn rpagveHT, OMNpeAeneHHbI, KaK ykasaHo Bbille, SBMSeTcs
Hanbornee LUMPOKO WCMONb3yeMbIM CEHCUTOMETPUHYECKUM MapameTpPoM, KOTOPbIN, B3ATLHIN B OT-
AEenbHOCTU, UCTIONb3YETCH ANA NMPOrHO3NPOBAHUS KOHTpacTa Ha ob6paboTaHHOM peHTreHorpadm-

YECKOM U30BpaKeHNM.

7 OnpeaeneHune 4yBCTBUTENbLHOCTHU
7.1 ®opmyna ons onpeneneHUs YyBCTBUTESIbHOCTU
UyBCTBUTENBHOCTb S BbIUMCNSETCS NO hopmyne

S =Ko/K., 2)

rae Ko — paeHo 107 Ip;
Ks — BOo3ayLIHanA kepmMa (B rpesix) UanydeHus, NagaroLero Ha pacrnonoXeHHbIn 3a daH-
TOMOM PEHTTEHOBCKWIA KOMIMIEKT, MPY KOTOPOW Mosly4YaeTca HETTO-MNoTHOCTbL 1,0.
7.2 KauecTBO M3ny4eHus
7.2.1 O6wmne nonoxeHus
Mpn onpeneneHnn YyBCTBUTENBHOCTM KOMMIMEKT AOIMKEH SKCMOHMPOBATLCH W3My-
YeHveMm, npollealnm vYepea gpaHtoM. [Ana Toro, 4tobbl cMOAENMpOBaTL yenosms Hanbo-
rlee pacnpocTpaHeHHbIX UCCreaoBaHuii B oBLLel peHTreHorpaduy, yCTaHaBnMBaeTCs Ye-
Tbipe cnocoba 3KCMOHMPOBAaHWS, KOTOPble ykasaHbl B Tabnuue 2. aHTOMbl OnMcaHbl B

7.2.2 —7.2.5. YnctoTa antoMmHns fomkHa GbiTb He meHee 99,4 %.

14
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Tabnuua 2 - MNMapameTpbl CNOCO60B 3KCNOHUPOBAHMNSA

Cnoco6 3KCNOHMpOBaHuUS, MpnbnusnTens- Cnoii nono- Bpemsi PaccTosHne
Homep Hble 3Ha4YeHus BMHHOIO OC- 3KCMOHUPO- Mexay 3agHen
aHogHOro Hanps- naébnexus, BaHwus, CTOPOHOI (paHTo-
XeHunal, kB MM Al Mc Ma 1 NPUEMHNKOM
n3nyyeHuns 2),
MM
1KoHeyHoCTH 50 3,0 60 +30 60
Il Yepen 70 57 60 £30 60
Il MoACHWYHBIA oTAEN no-
3BOHOYHMKA M TONCTasA KuLLKa 90 7,4 60 £30 60
IV I'pygHasa knetka 120 8,5 15 %5 60

n FeomeTpuyeckne ycnosua 415 onpefeneHns yctaBkM aHo4HOIo HanpsXxeHusa onvcadbl B 7.2.6. Kavect-
Ba M3/lyYeHus ana onpegeneHns popmbl CEHCMTOMETPUYECKON KpMBOI (Tabnuua 2) u Y4yBCTBUTENbHOCTM
(tabnuya 1) cOOTBETCTBYIOT APYT APYTY.

2 Korga npMeMHUKOM W3/y4eHUst ABIAETCA KOMIIEKT, pacCTosHWe U3MepsieTcs 40 NOCKOCTU NIIEHKN, B
OCTa/IbHbIX C/lyYasx OHO M3MepSAeTCA A0 PEKOMEHAYEMOV TOUKM WK NIOCKOCTN U3MEPUTENbHOTO AeTeKTo-

pa.

7.2.2 daHTOM ana cnocoba akcnoHupoBaHus |

®aHTOM (CM. PUCYHOK 4) [ONKEH COCTOATbL M3 ABYX MNACTUH NOMIMMETU/- MeTakpu-
nata (MMMA), Kaxpasa “3 KOTOpbiX UMeeT TonwnHy (25 £ 1) mm u hopmy kBagparta co
CTOpoHOli okono 0,3 M. Mexay AByMA nnacTuHamMu [O/MKEH OblTb pacnosioXeH AucT
antomMuHna TonwmHon (2,0 £0,1) mm, nmewwmnii opmy KkBagparta co CTOpoHOn okono 0,3

M.

Pa3mepsbl B MeTpax

1— My4OK PEHTTEHOBCKOTO M3/Ty4eHNst (OCHOBHOM Ny4oK); 2 — a/lloMUHUiA (2 MM); 3 — nomMMeTunmMeTakpunar (25 Mm)

PucyHok 4 — daHTOM A8 cnocoba aKCnoHMpoBaHus |

15
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7.2.3 ®aHTOM Ansi cnoco6a akcnoHupoBaHus |l

daHTOM JOIMKEH COCTOATb M3 MNAacTUHbl antoMUHUA TonwmHom (12,0 £ 0,1) mm,
nmetoLelt opMy KBagparta co CTopoHon okoro 0,3 M.

7.2.4 ®aHTOoM ansa cnocoba akcnoHupoBaHus il

daHTOM A0MKEH COCTOATL M3 hbaHToMa Ansa cnocoba skcnoHposaHus I, TonwmHa
KOTOPOro yBENMYEHa C NOMOLLBIO NPUNEratoWwen K HemMy NNacTuHbl astOMUHUS TOSLLMHON
1 MM, go obwen TonwmHel (13,0 £ 0,1) mm.

7.2.5 ®aHTOM Ans cnocoba akcnoHmpoBaHus IV

®aHTOM AOMKEH COCTOATb M3 NNAacTVHbl U3 MONMMETUIIMETaKpUnara TOSLWMHON
(70 £ 1) MM 1 nnacTuHbl 13 anoMuHn4a (5,0 £ 1) MM, nmetowmx dopmMy kBagparta Co CTo-
poHon okorno 0,3 m. MNMnactuHy us NMMMA pacnonarator okono hokyca peHTreHOBCKOW
Tpy6KU; NNacTUHy U3 anioMUHUSI pacronaratoT OKOJIo feTekTopa.

7.2.6 YcTaHOBKa aHOLQHOIO HanpsiXeHus

Mpw BCEX M3MEPEHMSIX Ka4ECTBa U3NYYEHWUSI MUHUMAanbHOE paccTosHne mexay do-
KyCOM PEHTIEHOBCKOM TPYOKM 1 AETEKTOPOM AOIMKHO BbiTb 2 M. PUNLTPLI, NEPEYNCIEH-
Hble B Tabnuue 1, unvM CooTBETCTBYIOLUME (PaHTOMbI AOSTKHBI YCTAHABNMBATLCA MEXAY
PEHTrEHOBCKOM TpyOKoM 1 anadparmoi nydka. B crniyyae cnocoba akcnoHuposanus IV ase
nnactuHbl (MMMA 1 anioMMHKS) LOMKHBI YCTaHaBNMBATLCS BNNOTHYO APYr K APYry, npu-
yem nnactuHa NMMMA pormkHa ycTaHaenMBaTbCs CO CTOPOHbI PEHTFEHOBCKOM TPyOKu.
PaccrosHve mexay anadparmor nyyka n 4eTekTopoM AOMMKHO ObiTb HE MeHee 1,5 M (em.
PUCYHOK 5).
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Pa3mepbl B MeTpax

1— dpaHTOM; 2 — cnoli(n) CrNO; 3— anadoparma nyyka nsnyyeHust; 4 — nameputesbHbiii getektop (R2)

PurcyHok 5— MeomeTpuyeckasi cxema yCTPOCTBa A/15 NPOBEPKM KavyecTBa U3nyyeHus
0719 cnocoboB 3kcnoHmposanus |, 11, 11l v IV
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3HaueHNa aHOAHOro HanpPsXXeHNs, NpMBeAeHHbIe B Tabnvuax 1 n 2, pekoMeHRyoT-
€S B KAYECTBE HayarnbHOro 3HaYeHWs. [nsg Kaxaoro ns npuMeHseMbIX crnocoboB 3KCMOHM-
pOBaHMs1 aHOLHOE HanpsKEHWE AOJTKHO peryrnmpoBaTbCs A0 Tex Mop, Moka 3HayeHue
CMosi MOSIOBMHHOIO ocrnabneHus, U3aMepeHHoe B antoMUHUEBOM 3KBUBAaneHTe, He Byaet
COOTBETCTBOBATL 3HAYEHMAM, NPUBELEHHbIM B Tabnuvuax 1 u 2, ¢ TOYHOCTBIO + 2 %. [nsa
crnocoba 3kcrnoHnpoBanus |l, HanpumMep, aHogHOe HanpspkeHue A0MKHO BbiTb oTperynu-
poBaHO TakuM 0BpasoMm, 4Tobbl 3HEYEHME MOLLHOCTX BO3AYLUHON KEPMBI, N3MEPEHHON C
haHTOMOM Yepena, PacnonoXeHHOro y PEHTreHOBCKON TPYOKM, yMEeHbLLANoCh BABOE Mpuy
YCTaHOBKE OKOMO ¢paHTOMa CO CTOPOHbI MPOTUBOMONOXHON PEHTreHoBCkon Tpybke nna-
CTVHbI U3 antoMUHWS TonwmHon (5,7 £ 0,1) MM. Takne perynmpoBkn HaNPsbKeHUs! AOITKHbI
NPOBOAMTLCS MPU aHOAHBLIX TOKaX, KOTOpbIE YCTaHaBMUBAIOT ANA MNONYYEHNS PEHTTEHOB-
CKMX 3KCNO3numi no 7.4.

NamepeHne cnos NonoBMHHOrO ocnabneHns JOIMKHO MPOBOANTLCA C MOMOLLBIO Ae-
TEKTOpa, KOTOpbIA 0brafaeT MPakTUYECKn MOCTOSAHHOW CNEeKTparbHOW YyBCTBUTENbHO-
CTbl0 B AMana3oHe, B KOTOPOM M3MEHSETCH Ka4eCTBO M3MYyYEHUS, U KOTOPbIAN [OIMKEH
ObITb YCTAHOBNEH KaKk MOXHO Aarnblle OT PeHTreHOBCKOW TPYBkn. Aunadparma peHTreHoB-
cKko TPYOKM fomKHa POPMUPOBATL MYYOK M3MYYEHWS HAacTOSMbKO Y3KWIM, HAacKONbKO 3TO
BO3MOXHO MPWU YCNOBUW, YTO YyBCTBUTESbHLIA OOBLEM M3MEPUTENBHOrO AETEKTOpa AO0I-
XKEH MOMHOCTBIO HAXOAUTLCA B NMyYKe.

Bce nocneaymoLme 3kCnosmummn KOMNIeKTa skpad/nneHka JormkHbl ObiTb caenaHsb!
MPW 3TUX YCTaBKax 3HaYEHNN aHOAHbBIX HANPSXXEHNIA 1 TOKOB.

7.3 l'eomeTpuueckune ycnoBus

FeomeTpuyeckne ycnosua obry4eHUS KOMMIEKTOB MokasaHbl Ha PUCYHKax 6 n 7.
MpueMHuK nanyyeHus (KomnnekT nubo AeTeKTop) pacrnonaraloT 3a PaHTOMOM Ha PUKCU-
poBaHHOM paccToAHUN 60 MM OT €ro 3agHen CTOPOHSI.

KOHTPOMbHBIA MHTErPUPYIOWMA AETEKTOP MOXET OblTb YCTAHOBIEH OKONIO PEHTre-
HOBCKOW TPpyBku Takum 06pa3om, YTOObl OH MOr ONPEeAEensiTb MHTEHCUBHOCTb PEHTIEHOB-
CKOro ry4Ka, HO ero MnornoLeHne He NPUBOAUIIO K M3MEHEHWNIO NHTEHCUBHOCTU N3Iy4eHUs
B pagvauMoHHOM none, ChopMMPOBaHHOM KONMNUMUPYHOLWEN cucTeMOr. KoHTponbHbI
LEeTEKTOP MOXET HaxoAUTbCS Kak CHapy»Xu, Tak M BHYTPW TOro TENECHOro yrra ryyka, B
KOTOPOM 3KCroHWpyeTes KomnnekTt. OTeepcTue anadparmel B2 pomkHoO 6bime oTperynu-

pOBaHO TaK, YToObl haHTOM Beerga 06y4arncs nosHOCTLIO.
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NamepuTenbHbIA UHTErPUPYIOLLMIA AETEKTOP, yCTaHaBNMBaEMbI Ha MECTO
KOMMMEKTa, JOIMKEH pacrnonaraTbCs, kak NokasaHo Ha pucyHkax 6 n 7 1 cornacHo 4.4.
3awpmTHas wmpmMa 13 CeuHLa AoMxKHa ObiTb pacnonoxeHa 3a NPUeMHUKOM U3nyye-
HUS1 Ha PaccToAHUM He MeHee 400 MM OT camMol y[aneHHOW OT UCTOYHMKa M3Ny4YeHus
NNOCKOCTU, B KOTOPOW NPOBOAATCSH U3MEPEHWS.
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Pa3mMepbl B MeTpax

1 — KOHTPO/IbHbI feTeKTOp; 2 — (haHTOM; 3 — M3MEpPUTE/TbHbIN ETEKTOP WM MNIEHKA; 4 — LuMpMa 13 CBUHLA

PucyHok 6 — FeomeTpuyeckas cxema ycTpoiicTBa A9 U3MepPeHUsI YyBCTBUTENbHOCTU
(cnoco6bbl akcnoHuposaHus |, Il n lll)
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Pa3mepbl B MeTpax

KOHTPO/IbHbIN AeTekTop: 2, 3 B— (paHTOMbI: 4 — U3MepUTENbHbIV 4eTEKTOP UK NMeHKa; 5 — wupma 13 cBUHLA

PucyHok 7 — leomeTpuyeckas cxema yCTPONCTBa A4/19 MU3MEPEHUSA YYBCTBUTENBbHOCTHU
(cnoco6 akcnoHupoBaHusa 1V)
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7.4 SKCNoHMpoBaHue

B 7.1 ycTraHOBNEHO, YTO YyBCTBUTEMLHOCTH OMPEfEnsAeTcs No BO3AYLUHON Kepme
Ks, Mpy KOTOpOIA nosy4YaeTcst HeTTo-nnoTHOCTh 1,0. MpubnwkeHHoe 3Ha4YeHne 3Ton BO3-
LYLLUHOW KepMbl MOXET ObITb ONpeaeneHo M3MepeHUeM Mpu pacCTOSHWUK, BbIMUCIEHHBLIM
ANns HeTTo-nnoTHocTM 1,0 NnyTeM MHTEPNONALMK MO CePUUN CEHCUTOMETPUYECKMX SKCMO3N-
LM, 3TO 3Ha4YeHWe BO3AYLUHOA KepMbl [OSDKHO ObiTe MOMyHEHO MPW UCMOMb30BaHWUN CO-
OTBETCTBYIOLLEro haHToMa, NPV PacCTOAHNM MEXAY POKYCOM 1 KOMMNIEKTOM B Ananas3oHe
oT 1,5 m o 4,0 M 1 COOTBETCTBYIOLLMX @HOAHOM HarnpsXeHn, aHOLHOM TOKe 1 BPEeMeHU
3KCMOHUPOBaHUS. Bpems aKCnoHMpoBaHUS onpeAensaeTcsa No NoKasaHWaM Ha nynsTe nu-
TaloLero yCTpoucTBa PEHTIEHOBCKOrO annapara uiM ¢ NOMOLLBHO BHELLHEro npepbiBaTe-
ns.

KomnnekT skpan/mneHka obnyyatoT B COOTBETCTBYHOLLEN KacceTe 1 nneHky obpaba-
TbiBaOT. ECnv nony4eHHOe 3HaYeHne HETTO-NMOTHOCTU HaxXOAUTCS 3a NpefenaMn anana-
3oHa 1,0 £ 0,3, paccTosHne Mexay Pokycom 1 paHTOMOM HeOBX0AMMO OTPEryMpoBaTh B
npegenax ot 1,5 0o 4,0 M, pyKOBOACTBYSAICb XapaKTepUCTUYECKON KpUBOWA. 3aTem aenaiot
TPW 3KCMO3WLMU ANA NOMyYeHNs Tpex N30BPaKEHWU CO 3HAaYEHNAMU HETTO-NNOTHOCTU D,
nexauwen B gnanasoHe 1,0 + 0,3. 3HaveHns BO3AyLIHOW kepMbl Kj, COOTBETCTBYHOLLME
3TUM TPEM SKCTO3ULMSM, ONPEAEensoT MO0 HeMOCPEACTBEHHO MO MOKasaHUsM U3Mepu-
TeNbHOro AeTeKTopa, MO0 BbIYUCHSAIOT, UCMOMb3ys NOKa3aHUsi KOHTPOMNBHOrO AeTekTopa
M.

MNMocne 3KCMOHWMPOBaHWA KOMMNEKTa Ha ero MEeCTO yCTaHaBMnuBaT U3MEepUTEsb-
HbIA ETEKTOP M NOBTOPSAIOT 3KCNO3NLMK, COXPaHAS HEM3MEHHBIMU aHOAHOE HanpshkeHue,
aHOAHbIV TOK, BPEMSI 3KCMOHMPOBAHWA U paccTosiHue Ao Tpybku. Ecnu ncnonbsyeTcst KoH-
TPOMNbHLIN ASTEKTOP, HEOBXOAUMO PerucTpupoBaTh MokasaHus X, U3MEpUTENbHOro Ae-
TEeKTOpa M COOTBETCTBYIOLLME MOKa3aHUS KOHTPOMbHOro aetektopa M, Beeas 3HaueHus
X Mo KOTOpble ABMAIOTCA CPEAHUMMN pe3ynbTaTamuy Npyu TPEX M3MEPEHUSIX, 3HAYEHMS
BO3AYLUHON KepMbl Kj KOMMNEKTa MOXHO BbIMMCIIUTL, UCMOMb3ys COOTBETCTBYHOLLME KOH-

TPOnbHbIE NOKa3aHWa MoHMUTOpa M; no dopmyne

K; = M(X M im). (3)
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7.5 O6paboTtka pe3ynbTaTtos

Mo xapakTepucTU4eckon KpuBoW pasHuubl AD; mexay D; n 1,0 npeobpasyloT B
pasHuUpl AlogioKj, KOTOPbIE UCMOIMbL3YIOT ANS KOPPEKUMA UBMEPEHHBIX UMW BbIYNCIEHHbIX
3HayeHun Kj, 4ToBbl NOMyYMTb 3HayeHus Kj COOTBETCTBYKLUME HeTTo-nnotHocTn 1,0.
CpepHee 3HadeHne Ks Tpex 3HadeHun K;, onpeaeneHHbIX No dopMyne, npueBefeHHON B

7.1, ICNONb3YIOT ANs1 pacyeTa YyBCTBUTENBHOCTU S

4

45}
1]
x|

rae KsBblpaxkeHo B rpesix, a Kp = 102 Mp.

MpuMeyvaHue — Tak kak B COOTBETCTBUM C HACTOSLLWMM CTaHAAPTOM MofaraeTcs, 4To
hopmMa XapaKTepUCTUHECKOW KPUBOIN HE 3aBUCUT OT Ka4YeCTBa WU3MyYEHUs, KOPPEKLIUS MOXET ObITb
cAenaHa Mo KPUBOW, MOMYYEHHON Npu MOOOM KavyecTse U3Ny4eHus, ykasaHHom B Tabnuue 1.

8 OnpepeneHne 4YyBCTBUTENbLHOCTU U cpegHero rpagueHta 6e3 xapakrepu-
CTUYECKOMN KpUBOM

Ecnun nHTepecytoT TONMbKO 3HAYEHUS YyBCTBUTENBHOCTUM U CPefHEro rpauneHTa, a
He hopMa xapaKkTepUCTUYECKOW KPUBOW, MOXET ObiTb MCMoNb3oBaHa criegyowas anb-
TepHaTuBHas MeToauKa.

[nsa kaxaoro cnocoba SKCMOHMPOBAaHWS, yKa3aHHOro B Tabnuue 2, KOMMMeKT pac-
nonaratoT Ha pacctosHuM oT chokyca B npegenax oT 1,5 Ao 4,0 M c COOTBETCTBYOLLMM
HaHTOMOM B Myuyke (CM. PUCYHKMU 6 U 7). AHOAHBIA TOK AOIKEH ObITb OTPErynMpoBaH Tak,
4To6bI NONY4YNTL Ha NPoBHOM n3obpaxkeHun nocne 06paboTkm HeTTo-NnoTHocTb 1,0 + 0,1.
Mpu 3TOM 3HaYEeHUM aHOAHOrO TOKa PErynupyoT aHOAHOE HaNpsXeHWe B COOTBETCTBUN C
7.2.6, 4yto6bl nonyuntb Tpedyembii CIMO, ykasaHHbIn B Tabnuue 2. 3atem Heobxoammo
cAaenarb MO TPU 3KCMO3WLMM KOMIIIEKTa MPU KaXKAOM U3 ABYyX PacCTOSHUNA, COCTaBMNSHo-
wux 95 % n 105 % paccTosHus, Npy KOTOpOoM BbiN YCTaHOBIIEHO 3HAaYeHWe aHOAHOro TO-
ka. Bo BpeMsl 3TUX perynmpoBOK paccTosiHUE MeXay (haHTOMOM U MIEHKOW, COCTaBMSHo-
wee 60 MM, AOMKHO OCTaBaTbLCA HEM3MEHHbLIM.

Ecnu ncnonbayetcs KOHTPONbHLIN AETEKTOP, AOMPKHbI PErncTpupoBaTbCa COOTBET-
CTBYIOLLME NokasaHus M; KOHTPONbLHOro AeTeKTopa.

Cpasy nocne kaxaon cepyum U3 TpexX 3KCNo3vUMin BMECTO KOMMNeKTa AomKeH bbiTb

YCTaHOBNEH M3MEPUTESbHBIN LETEKTOP, U NMpeablayLas 3KCnoanuma AoMmkHa BbiTe NoBTO-
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peHa Mnpw Tex e aHoAHOM HanpsiKeHWN, aHOLHOM TOKe, BPEMEHMW 3KCMOHNPOBAaHWUSA 1 pac-
CTOSIHAN Mexay baHTOM W AeTekTopoM. [Ins MOBLILLEHNA TOYHOCTM MOKa3aHUA naMepu-
TENbHOro AEeTeKTopa MOXET M3MEPSTLCA CyMMapHas BO3AYLUHAA KepMa HECKOIbKUX KC-
nosnumii. 3HadeHne BO3AYLLHOM KEPMbl PACCUUTLIBAIOT B COOTBETCTBUM C 7.4. [INg Kaxaon
N3 LIECTU SKCMO3NLMIA, MPMBOASALLMX K 3HAYEHWNIO HETTO-MNOTHOCTK B parioHe 1,0, aHave-
HVMEe MIOTHOCTU CNefyeT HaHeCTV Ha rpadovk Npy COOTBETCTBYIOLLEM 3HAYEHUM BO3AYLL-
HOWM KepMbl. B onTMManeHOM NpuBAMKEHUN No LIECTU TOYKaM, HaHECEHHBIM Ha rpaduk,
LomkHa ObITb NpoBefeHa npsimasi NIMHWA M MO HEW ONpPeAeneHo 3HayYeHVe BO3LYLUHOW
KEPMbI, COOTBETCTBYOLLEE 3HAYEHUIO BO3AYLLHON KepMbl HETTO-NNOoTHOCTM 1,0. 3HadeHne
YYBCTBUTENBHOCTW BLIMUCASIOT MO POPMYne, NpUBEsEHHON B 7.5.

CpepHnin rpagneHT LOMKeH ONpeaensaTbCa MPY UCNOMb30BaHNM TOrO Xe CPERHEro
paccTosiHUS, KOTOPOE UCMOMb30BAanock MpU ONpefeneHn YyBCTBUTENbHOCTU. 3a cyeT
MN3MEHEHWS TOMNBbKO aHOZHOro TOKa JOImKHbI ObITe NogobpaHbl SKCnoavumm, Tpebyrowmecs
Ans nony4ennsa HetTto-nnoTHocTer 0,25 + 0,05 1 2,0 £ 0,1. MNocne onpeaeneHns Heobxo-
LVMbIX YCTaBOK @HOAHOro ToKa ANt KaKAOoW U3 HUX PEryrvpyroT aHOLHOE HanpsbkeHue B
COOTBETCTBUM C 7.2.6, yTobbl nonyyntb Tpebyembin CMO, ykasaHHbIn B Tabnuue 2. 3atem
LLOIMKHbI BbITh caenaHbl TPU 3KCMO3MLMM KOMIMNEKTa MPW KaX40M U3 JBYX YCTaBOK aHOAHO-
ro TOKa M Npu KaxaoM 13 AByX paccTosiHui, coctasnsowmx 95 % n 105 % paccrosHus,
Npy KOTOPOM OMpPeaenanvCb yCTaBkM aHOQHOMO TOKa, CrefoBaTenbHo, Bcero 12 akcnosm-
umi. Ecnn ncnoneayeTcs KOHTPOMbHbLIA AETEKTOp, nokasaHus M, ogHOBPEMEHHO nony-
YaeMmble Ha KOHTPOSbHOM JETEKTope, AOIKHbI PEFMCTPUPOBATLCA ANSA K&KAOW 3KCMO3M-
Lun.

Cpasy nocne kaxaon cepum U3 Tpex 3KCMo3uLMin BMECTO KOMNNEeKTa A0MKeH bbiThb
YCTaHOBNEH U3MEPUTESNbHBIN AETEKTOP, U NpeablayLlas 3KCnosuuma 4omkHa ObiTb NOBTO-
peHa Mpy TOM K& aHOAHOM HarpsPKEHWW, aHOAHOM TOKE, BPEMEHW 3KCMOHWUPOBaHUS U
paccTosiHuM mexay ¢aHTom 1 aeTekTopom. [poueaypy, ONMCaHHYo Bbille Npy onpeje-
TNEHUN YYBCTBUTENBHOCTW, NOBTOPSIIOT ANS ONpPeAeneHns 3Ha4EHNA BO3AYLUHON KepMbl K
n K, cooTBeTCTBYIOWMX HETTO-NMNOTHOCTU D1 = 0,25 n D, = 2,0, cooTBeTCTBEHHO. 3arem

BbIMUCNAOT CpeAHUA rpagueHT no dpopmyrne, NpuUBEEHHON B pasaene 6.

9 HeonpeaeneHHOCTb
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JomkHO BbITb paccuMTaHo 3HayYeHne obLlen HeonpeaeneHHOCTH.

JomkHbl BbITb YUTEHO BCE, YTO MOXET CYLLECTBEHHO BNUSATbL Ha 06LLyt0 Heonpeae-
neHHocTb. OCHOBHBLIMU UCTOYHUKaMK obLen HeonpeaeneHHOCTN ABNSITCA:

- KEpMaMeTp,

- AEHCUTOMETD,

- BOCMNPOU3BOAUMOCTb N KanmnOpoBOYHbIN KO3PMDULNEHT KOHTPOITBHOW  Kamephbl,

- KanMbpoBKa KauecTBa U3nydeHusl,

- HEKOHTPONMPYyEMOE paccesiHue,

- HecTabunbHOCTL NpoLecca 0bpaboTku.

PesynbTupytoulee 3HaueHne obLyen HeonpeaeneHHOCTU AOMKHO BbITb TaknM, 4To-
Obl OTHOCUTENbHAs pacluMpeHHas HeonpeeneHHocTb U/S (C AOBEpUTENBHON BEPOSTHO-
cTbio 95 %) pesynbTarta nsmepenms YyBcTBUTENbHOCTN S Obina He Bonee 0,09 n oTHoCK-
TenbHasa paclumMpeHHasi HeonpegeneHHocTb U/G (C AoBEpUTENbHON BEPOATHOCTBIO 95 %)
pesynbTaTa usmepeHuii cpegHero rpagmeHTa G 6eina He 6onee 0,07.

Mapametpel S 1 G eguMHON cUCTEMBI 3KpaH/NMNeHKa MOryT U3MepATbCS TOMbKO B
TOM Cry4yae, eCnv HeonpeaeneHHOCTb onpeaeneHa MeToa0oM, YKas3aHHbIM BbiLLe.

MpumevyaHne 1 — OueHka kO3h(PUMLUMEHTOB YYBCTBUTENbHOCTU, OCHOBAHHAA Ha AnNu-
TeMbHbIX OMNbITax [2], MOXET ObITb UCNONb30BaHa ANst pacyeTa obLLUel HeonpeaeneHHOCTH.

MpumMmedyaHue 2 — YkaszaHHbIA YPOBEHb JOBEPUTENBHON BEPOATHOCTH, Kak npasuno, 6y-
[eT 4oCTUraTbCs, nNpu 3HaveHmsax koadduumeHTa oxasara K okorno 2 (cM. cHocky [2] B Gubnuorpa-
dun).

MpumedaHue 3 — OTa CBA3b YPOBHA JOBEPUTENIbLHOW BEPOATHOCTU M koadduumeHTa
OXBaTa OCHOBLIBAETCS Ha MPEAMNONOXeHUM OTHOCUTENBHO pacrnpefeneHns BEPOSTHOCTU pe3yrib-
TaToB N3MepeHuiA. Bonee ocHoBaTenbHble 0O6BbACHEHUS AaHbl B [2] .

MpumeyaHne 4 — YcraHoBneHHble Bbille NpeAenbl AN OTHOCUTENMbHbLIX PacLUMPEHHbIX
HeonpeaeneHHOCTEN 03HAYaloT, YTO pe3yrnbTar U3MEpPEeHUs YyBCTBUTENLHOCTU S UMKU cpegHero
rpagneHTa G He OyaeT OTKMOHATLCA OT HEM3BECTHOIO UCTUHHOTO 3HayeHusi 6onee, Yem npuMep-
HO Ha 9 % ANA YYyBCTBUTENLHOCTU S U, MPUMEPHO, HA 7 % AN CPeAHero rpagneHTa ¢ BEPOSITHO-

CcTbio 95 %.

10 MpoTokon ucnbiTaHUM
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B npoToKone UCMbITaHUIA AOSTKHbI BbITh npuBeneHbl cnegyrolne gaHHble:
a) CCblnka Ha HaCTOHLLU/IIZ CTaH[apT,

b
C

)
) XapakTepucTUyeckas Kpusasi, YyBCTBUTENBHOCTb U CPELHUIA FPafUEHT;

) HAMMEHOBaHNE MCMbITaTenbHOr0 06opPyAOBaHNS;

d) pata ncnbiraHui;

e) 6paHa N HaMEeHOBaHWE N3roTOBUTENS UM NOCTaBLUMKa, 0603HaYeHne Mapkm
UNK TUNa, CEPUNHBIA HOMEP NN rog, BbIMyCcka yCUIMMBAIOLLEro 3KpaHa;

f) 6p3HA MMM HanMeHOBaHVe U3rOTOBUTENSA UMW NOCTaBLMka, 0603HaYeHNe Mapkn
WNn TMNa, HOMEP 3MYNbCUWN UMK FOA BbINyCka PEHTreHorpad4YeCcKon NIeHKW;

g) TMN KacceTbl, ecnv  WUCMONb3yeTcs  peHTreHorpadudeckas kacceTa, TO BpaHyg
UNM HaMMEHOBaHWE M3rOTOBWUTENSA UMW MOCTaBLyvKa, 0603Ha4YeHe Mapku unu Tuna, ce-
PUIAHBIA HOMEP MW Fof BbiMycKa KacceTbl;

h) ka4ecTBO nyyka UNN BUA MEAULMHCKOrO NMPUMEHEHMUS (T. €. Cnocob 3KCMOHUPO-
Banus I, 11, 11, 1IV);

i) BpemMs SKCMOHUPOBaHWS;

j) ycrnosusi 06paboTku unm, ecny nneHka obpabatbiBaeTcs B YCMNOBUSX, KOTOPbIE
OTNMYaIOTCS OT YCIIOBUI, PEKOMEHIYEMbIX WU3roTOBUTENEM, AETaNnbHOE M3MNOXEHWNE 3TUX
YCrOBUIA.

Ecnv npvBoauTCA TOMbKO OAHO 3Ha4YeHWe YyBCTBUTENBHOCTM CUCTEMbI U 3Ta CUC-
Tema He npefHasHa4YeHa 4ns cneumansHoro NPUMEHEeHNs, Hanprmep, AnsS NCCneaoBaHms
rPYLAHOWN KNETKW, PEKOMEHLYETCS MCMOoNb30BaTh 3HAYEHWE YyBCTBUTENBHOCTW, MOMyYeH-

Hoe crnocofoM akcnoHnposanusa Il (cm. Tabnuuy 2).
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MpunoxeHue A
(cnpaBo4HOe)

ObocHoBaHue

A.1 ®opma xapakTepucTU4ECKON KPUBOM

B HacTosieM cTtaHaapTe nonaraeTcs, YTo hopMa XapakTEPUCTUHECKON KPUBON HE
3aBUCUT OT CreKTpa PEeHTreHOBCKOIO U3NyYeHUst B OnpefeneHHoOM AuanasoHe aHOAHOro
HanpsbkeHus. B oTnvume oT YyBCTBUTENBHOCTW, NS CUMbHOW 3aBUCMMOCTU (POPMbI Xa-
PaKTEPUCTUYECKOW KPUBOW OT PEHTTEHOBCKOW 3HEPIUM HET HUKaKMX PU3NYECKUX NMPUYNH.
PasHoe kayecTBO U3nyyeHUst 0BbIMHO MPUMBOAUT K PasfUYHOMY MONOXKEHWIO XapakTepu-
CTUYECKON KPUBOM MO FOPM3OHTaNbHOM OCK, HA KOTOPOM OTKNaAbIBaOTCA 3HAYEHUs nora-
pucpma akcnosvymmn. MaeHTMYHOCTL OpMbI KPMBBLIX MO3BONSAET OXMAATb OANHAKOBOro
BOCMNPOU3BELEHNSI MOy4aeMoro KoHTpacta Ha o6paboTaHHOM MieHke U OANHAKOBOro
cpepHero rpagueHTa. MoaTomy 3HaueHue 3KCMo3uLMKM KOMMNeKTa akpaH/nneHka/kaccera
MOXHO M3MEPSTE B OTHOCUTENBHBIX €4UHMLAX, a AN onpegeneHns hopmbl CEHCUTOMET-
PUHECKON KPUBON MOXHO MCMOSMb30oBaTh JH060E U3 YeTbIpex KauyecTB U3ny4eHus, cooT-
BETCTBYHOLLUX YCTAHOBIIEHHBIM AN ONPEfeneHns YyBCTBUTENbHOCTY.

A.2 YyBcTBUTENbLHOCTL

YyBCTBUTENBHOCTL CUCTEMbI 3KpaH/MneHKa, Kak MpaBuio, 3aBUMCUT OT CrekTpa
PEHTIEHOBCKOro M3nyYeHusl, nafarolero Ha NpueMHUK nsobpaxkeHusi, a Takke OT Jonu
cofepxaLlerocsi B 3TOM U3MyYeHUM pacCesiHHOro MU3Ny4YeHns U ero yrnoBoro pacnpege-
NeHs.

MoaTomy xenatenbHO, YTOObI 3KCMIOHMPOBaHME NPOBOAWNMOCE B YCMOBUSAX, MaKCu-
MarbHO NPUBAVXKEHHBIX K MEAVLMHCKON MPAKTUKE, & 3HaYuT, YyBCTBUTENIbHOCTb JOMKHa
M3MEPATLCS APYTMM CriocoboM, YeM hopMa XapakTepucTUHECKon KpMBoK. B aTom cnyyae
napameTpbl U3yHeHUA, YCTaHOBINEHHbIE ANST OnpeaeneHnst GopMbl XapakTepUCTUHECKon
KPUBOW, M3MEHSIIOT TaK, YTOObl B U3My4YeHUsIX MPUCYTCTBOBanNM onpeaeneHHble Aonn pac-
CESIHHOrO M3MNy4YeHUsi, OTNMYAIOLLErocs MO CMEKTPY U NPUBOAALLEro K HeGonbwnM name-
HEHVAM KadecTBa manyuyeHusi. Mcrnonbays noaxoasme aHTOMbl U COOTBETCTBYHOLLME
aHOAHbIE HanPsKEHWS!, UMUTUPYHOT YCMOBUSI 3KCMOHUPOBAHWS NPU pasHbIX BUAaX Menu-

LUMHCKMX nuccneaosaHmn. KoMmnnekT skpan/nneHka/kaccera pacnonaraloTt 3a aHToMoM 1
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SKCMOHUPYIOT B ONpeAeneHHbIX reOMETPUYECKUX YCNOBUSX, @ SKCMO3MLMIO M3MEPSIOT B
abcontoTHBIX eanHMLax (rpesx).

A.3 ®aHTOMBbI

B MeauumHCKoW peHTreHonormm baHTOMOM Ha3sbiBaloT OOBLEKT, KOTOPLIN BEAET Cce-
6a Tak Xe, kak YenoBe4Yeckoe TENo UM ero YacTb B OTHOLWEHWUM ocnabneHus, ounbTpa-
LM UNK CO3[AaHNA PacCesaHHOro ManyyeHna. Ha ocHoBaHum 3Toro onpeaeneHus npeana-
raemble HacTOAWMM CTAHAAPTOM MractuHbl u3 anomuHna 1 NMMA, HecmoTpsa Ha KX
NPOCTOTY, MOTYT UMeHoBaTbCcs aHTomamu. [pn NpaBMnNbHOM NPUMEHEHUN YCTaHOBMNEH-
HbIX CNOCOBOB 3KCMOHUPOBaHNS ANA ONpeAeneHns YyBCTBUTENbLHOCTU PaHTOMbl PUnbT-
PYIOT PEHTTEHOBCKOE U3NyYeHNe NpakTUYECKU Tak Xe, Kak COOTBETCTBYIOLLME YacTu TeNa,
cosaaBasi COOTBETCTBYIOLWME pearbHbIM YCIIOBUAM JONN PacceaHHOro mnanyyeHusi. Cre-
AyeT OTMETUTb, YTO 3a UCKITIOYEHNEM cnocoba 3KCMOHMPoBaHUS |, NPK COOTBETCTBYHOLLIX
MEIMULMHCKNX UCCNEeA0BaHNAX UCMONb3YIOT OTCemBaroLme pacTtpsl. MNonaraetcs, 4to daH-
TOMbI gna cnocobos skcnoHnpoBanusa |l — IV npy nx ncnone3oBaHvn B onpeaeneHHbIX
reoOMeTPUHECKNX YCNOBUAX CO3AAI0T Takne AOMM PacCeAHHOro U3NyYeHnNs, KOTopble UMe-
HOT MECTO B U3NYyYEeHNAX 3a OTCEMBaOLLUM pacTpoM, a He 3a nayueHToMm. MNoatomy Bkmto-
YeHWA oTcenBaloLLEero pacTpa B aKCnepyMMeHTarbHble yCTaHOBKU He TpebyeTcs.

Takum oBpasom, hbaHTOM ABNAETCA NPUrOAHLIM ANA OnNpeaeneHnst YyBCTBUTENbHO-
CTW, ECNN OH CO3AaeT pagnaumMoHHoe none, obecneumBaroLLee Ty XKe YyBCTBUTENBHOCTD,
4YTO W B PagnaLMOHHOM MOME, B KOTOPOM HaxOAUTCH MPUEMHUK U3NYYEHUSA B PEHTIEHOMO-
rmyeckon npaktuke. [ns BbINOMHEHWA 3TOro YCroBMA PeLlarollee 3HadYeHMe uMeeT
dunbTpauma 1 paccesiHne GaHTOMOM PEHTFEHOBCKOrO M3nyyeHus, a ocnabneHve dan-
TOMOM PEHTTEHOBCKOIO M3MNy4YeHWs, NMPOUHTErpUPOBaHHOIO MO 3HEprusiM BCceX (HPOTOHOB,
He OKasbIBaeT BIMSHUSA Ha Pe3YrbTUPYOLLYHO YyBCTBUTENBHOCTbL. M03TOMY HECyLLleCTBEH-
HO, UYTO MPO3PaYHOCTb (PAHTOMOB, YCTEHOBMEHHbIX HAaCTOALLMM CTaHAAPTOM, BbILLE, YEM Y
COOTBETCTBYHIOLLMX YaCcTen Tena.

A.4 Bo3gywHas kepma

PacnpegeneHve OTOHOB MO 3HEPrunm B PEHTIEHOBCKOM MNy4YKke onpepensiercs
aHOAHbIM HanpPsKEHWEM, MaTepnanoM MULLEHN U DUNbTPaLMEN U MOXET XapakTepuso-
BaTbCSl CMEKTPOM PEHTIEHOBCKOrO M3nyyveHus. KauectBa W3ny4yeHusi, YCTaHOBMNEHHLIE B
HacTosILEM CTaHAapTe, MOryT CUMTaTbCA OMOCpefOBaHHbLIMU OMNPEefEeneHUsMN CNEKTPOB

PEHTreHOBCKOro nanyyenus. B npuHumne, obnydeHne
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PEHTTEHOBCKMM U3y4YEeHUEM C M3BECTHbIM CMEKTPOM MOXHO OXapakrepusosaTtb
KOMMYECTBOM (POTOHOB (UMM SHEPIUEN M3NYYEHMS), NPOXOAALMX(Ero) Yepes onpeenex-
HYH nnowagb, HO MO TEXHUYECKUM U SKOHOMUYECKUM MPUYMHAM 3TU XapaKTePUCTUKU He
UCMOMNb3YTCA B HacTosleM cTaHfapTe. BMecTo nsmepeHns camoro nanyyeHusi, name-
psieTCA BO3AEWUCTBME €r0 Ha BO34YX MPW CTaHAApTHBIX TemnepaTtype v fasneHun. NoaTo-
MYy HaCTOSILLMIA CTaHAAPT NPEANnMChIBAET MCMONb30BaTh PUNHECKYIO BENUYUHY «BO3AYLL-
HOW KEePMbI», BblpaxkeHHyto B rpesix (I'p), B cootBeTcTBUM € npoTokonom MKPU (ICRU) Ne
60 [4]. UckyccTBEHHOE CroBO Kepma MpefCTaBnsieT MEpeBOf aHrnUACKOro TepMuHa
«kermay, KOTOpbI sBNsieTcs abbpesBmaTypon croB: Kinetic energy released per unit mass
( KMHeTMYeckas aHeprusi, ocBobOXKAEHHAs B eANHNLE Macchl).

B TO Bpems kak BO34yLUHaA KepMa CBsidaHa C HayarnbHbIMU KMHETUHECKUMU 3HEp-
TMSIMM BCEX 3aPSPKEHHBIX YacTuL, OCBOBOXKAEHHBIX N3MyYeHNEM, TPpaaMLMOHHas BENUYMHA
«9KCMO3MLMOHHas 4032y, BblpaKeHHas B KynoHax Ha kunorpamm (K/kr), ceasaHa ¢ obLumm
3apsgom 0bpasoBaBLIMXCS MOHOB. B ananasoHe aHepruin pOTOHOB, UCMONB3YyEMOM B Me-
LVLMHCKOW PEHTTEHONOMM, CYLLECTBYET NOCTOAHHBIN KO3 MPULMEHT nepecyeTa Ans 3TUx
LBYX BENUYMH, CNeAoBaTeNbHO BO3AYLIHYIO KEPMY MOXHO OMPEAEnaTb MyTEM M3MEPEHMS
3KCMO3ULMOHHOM 4,03kl (T.€. C NOMOLLBIO MOHMU3ALMOHHOW KaMepbl).

A.5 3aBUCUMOCTL YyBCTBUTENBLHOCTU OT KauyecTBa U3nyveHus

Tak kak BO3fyLUHas kepma XapaKkTepusyeT BO3AENCTBUE U3NYYEHUS C BO3JYXOM U
He siBnsieTcs abConTHON MEPOI U3NYYEHNs], YYBCTBUTENLHOCTL CUCTEMBI 3KpaH/MneHka
TOXe He siBnsieTcsi abCOMOTHOM BEMMYMHOW, KaK 3TO MHoraa cuutaetcsa. o cyuwecrsy,
YYBCTBUTENbLHOCTb ABMSAETCA HE YEM MHbBIM, KaK Pe3ynbTaToOM CPaBHEHUA «4yBCTBUTENMb-
HOCTU» CUCTEMbI 3KpaH/MNeHKa U K MOHN3ALMOHHON YyBCTBUTENBHOCTMY BO3AYXa MPU KOH-
KPETHOM crniekTpe uanyuyeHus. Kak pesynbTar Takoro CpaBHEHUs, YyBCTBUTENbHOCTb, Kak
NpaBusio, YMEHbLIAETCS NMPU HU3KUX @HOAHBIX HanpsXKeHWAX, HE3aBMCUMO OT 0COBEHHO-
CTel CUCTEMbI 9KpaH/MeHKa, 4TO, Kasanochb Obl, NPOTUBOPEYUT HE3HAUMTENBHOMY yBe-
NIMYEHU0 3MEKTUBHOCTU MOTMOLLEHNS MPW HUSKUX aHOAHBIX HANPSDKEHWSAX, KOTOpOEe
06bI4HO HabngalTCa y cCUCTeM aKpaH/nneHka.

YMeHbLUEHWE YYBCTBUTENBHOCTU MOXHO OB BACHUTL, NPUHUMAA BO BHUMAHWE 3HEp-
rMo (DOTOHOB PEHTTEHOBCKOrO M3nyyeHus. B ananasone aHeprnin hOTOHOB, UCMONb3ye-
MOM B MEJMLMHCKOW PEHTFEHONOMU, NOHU3ALMA MONEKYN BO3ayXa MOXET ObITb Bbl3aBaHa
hoToanekTpuyeckum 3dEeKTOM U KOMMTOHOBCKMM adbdpekToM. [Mpn sHeprnsix cebille
90 k3B BepOSTHOCTbL MOHM3aLMN MOMEKYN BO3fyxa yMeHbLIaeTcs BbicTpee pocTa yBenu-

YeHWsi 3HeprM (hOoTOHa BCMEACTBME AOMMHUPOBaHUS (POTOINEKTPUYECKOTO 3hdekTa B
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HKHEN Yactu guanasoHa. CneposarternbHO, NpY 3HEprnax (OOTOHOB, KOTOPbIE Xapakrep-
Hbl ANS1 NMyYKa PEHTTEHOBCKOro M3ry4eHWsi, YCTaHOBMNEHHOro Ans crocoba 3KCrnoHMpoBa-
Hus |l, cpegHAs BenvYMHa BO3AYLLHON kepMbl Ha OOTOH ByaeT 3aMeTHO HWXe, YeM npu
3Heprusax POTOHOB, NMPUMEHSEMbIX NMpu cnocobe akcrnoHnposaHus |. C Apyron CTOpPOHbI,
CpeAHss BENMYMHA 3HEPrW, MOMMOLLEHHOW B SKpaHax npu pacyeTe Ha najarowmii OTOH,
MEHSIeTCst Mano npu nepexoae ot cnocoba 3KCnoHMpoBaHus | k cnocoby 3KCNOHMPOBaHUS
Il. 9TO B OCHOBHOM CBSI3aHO G TEM, YTO MOrMOLLEHNE onpenenseTcs MHoxuTenem (1-e™9),
roe g — koadpumymeHT nornoweHns 1 d — ToNWMHa NOrnoWaroLero cnos. Y cusbeHbIX no-
rMOTUTENEN, TakMX Kak PryopecLeHTHbIE 3KpaHbl, Aaxe 60onblumMe U3MEHeHNa B 3Hade-
HUN U MPUBOAST TOMBKO K YMEPEHHbIM M3MEHEHNSM B MmornoweHnn. Hanpumvep, Ans yse-
JIMYEHUsT peanbHOro MornoLeHns, CocTaBnaoLero npumepHo 33 % L0 TeopeTUYEecKoro
nornowweHuss 100 %, To ecTb Bcero B 3 pasa, Tpebyertcs ysenvyeHue koadduumeHTa no-
TMOLWEHVS U A0 3HaYeHns, cTpeMsLerocs Kk 6eckoHeyHocTn. B aononHeHne k aToMy oc-
HOBHOMY 3ddbekTy, Bonee Bbicokas 3PPEKTMBHOCTE MOFNOWEHNUA 3KPAHOB NPU HU3KMUX
3Heprusax, koTopble NpeobnafaloT B CrekTpe npu cnocobe akcnoHnposaHus |, B 6onbLuei
YacTu KoMMeHcupyeTcst 6ornee HU3KOW cpeaHen 3Heprnern OTOHOB B cnekTpe. Tak Kak
KONMMYECTBO M3Iy4aeMoro aKpaHamm JIIOMUHECLIEHTHOrO cBeTa, npusoasLlee k obpasosa-
HUIO OMpPEeAEenEeHHOM MNOTHOCTU HAa MAEHKE, CUMIIbHO 3aBUCUT OT MOTMOLEHHOW SHepruu,
CPefHUIA BKINaL Kaxaoro PeHTreHOBCKOro hOTOHa B OMTUHECKYHO MITOTHOCTb, rpy6o roso-
ps, BygeTt oanHakoBbIM Npu cnocobax skcnoHupoBanus | 1 Il. CnepgoBatensHO, rnaBHbIM
06pasom, OTNnYMe B CpEAHEM 3HAYEHWUN BO3AYLLUHON KEPMbI HA POTOH npuBoauT k 6onee
HU3KOW YyBCTBUTENBHOCTM MpU cnocobe SKkcnoHupoBaHuA | cornacHo dopmyne, npuee-
feHHou B 7.1. Mpwn cnocobax akcnoHnposaHust Il — IV oTHOCUTENbHBIE M3MEHEHWS YyBCT-
BUTEMNBHOCTN OObIMHO MEHbLUE, YTO MPOUCXOAUT M3-3a YBENUYEHMSA BKNaja KOMMTOHOB-
ckoro adpdpekta ¢ pocToM SHeprum POTOHOB, MEHEE CYLLIECTBEHHOro Pasnuyuusa CpeaHnx
3Heprui OTOHOB B COOTBETCTBYHOLLMX PEHTIEHOBCKUX CnekTpax u Gonee aHauMTensHoro
NEPEKPLITUS 3TUX CMEKTPOB € K-Ckaykamum MOrmoLweHna MoMMHOMOPOB B 3KpaHax.

XOTS OCHOBHbIE MOSNOXEHWS, U3NOXEHHBIE B 3TOM OOBACHEHWWN, PacnpOCTPaHsIIOTCS
Ha BCE CUCTEMBI 3KPaH/NIEeHKa, TOYHAA 3aBUCUMOCTL YyBCTBUTENBLHOCTU OT KavyecTBa W3-
NYyYEHMA MOXET MMETb CYLUECTBEHHbIE OTMMYMSA Y CUCTEM PasHOro Tuna. 9To, B OCHOB-

HOM, CBSI3@HO C TEM, YTO ANS U3roTOBMNEHUs1 (OryOPECLEHTHBLIX SKPaHOB UCNONb3YHOTCH
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pasnunyHble MIOMUHOMOPL! C Pa3HbIMU CMIEKTPaMM MOFMOLLEHUS U, B YaCTHOCTU, C PasHbIMM

K-ckaukamum nornoLyeHms.
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MpunoxeHue [ A
(o6s3aTenbHOE)
CBeAeHus 0 COOTBETCTBUM MEXrocyaapCTBeHHbIX CTaHOAPTOB CCbl-

JIOYHbIM MeXAYyHapoAHbIM CTaHAapTam

Tabnuya A1

OB6o3Ha4eHue u Ha- CreneHb  co-| OB03Ha4YeHME U HAaMMEHOBaHWEe COOTBETCTBYIOLLETO MEXrocyaap-
MMEeHOBaHWE CChbINOY-  |OTBETCTBUA CTBEHHOro craHaapra

HOro MeX{ayHapoaHoro

cTaHpapra

ISO 5-2:2001 <orTo- — *

rpacums. N3mepeHne
ONTUYECKOW NNOTHOCTMW.
Yactb 2. eomeTpuye-
CKue ycrnosusa unsmepe-
HWS NAOTHOCTU B MpPO-

xoasLeM CBETOBOM
noToke
ISO 5-3:1995 orto- — *

rpadma. N3mepeHune
ONTUYECKOW MIOTHOCTH.
Yactb 3. CnekTtpanb-
Hble ycrnosusi (OCBeLLe-

Hue)

ISO 554:1976 Cran- — *
JapTHble  KNuMaTuye-
CK1e ycrnoBusi Ansi KOH-
AUUMOHMPOBAHMA U/MNK
ucnbiTaHuin.  TexHude-
CKU1e ycrnoBus

IEC 60522:1999 Wany- IDT FOCT IEC 60522-2011 NanyyaTtenu peHTreHoBckue. MeTtoabl on-
yaTenu peHTTEHOBCKME. peaeneHus NoCTOAHHOW hunbTpaumm

MeToabl onpeaeneHus
NOCTOSIHHOW  punbTpa-
uum

* COOTBETCTBYIOLLUMIA MEXroCyaapCTBEHHbIN CTaHAapT OTCYTCTBYET. [10 ero yTBepxaeHUs peKoMeH-
ZlyeTCs UCNONb30BaThL €ro nepesos Ha pycckuit si3bik. MepeBos AaHHOIO MeXayHapoAHOro CTaHaapTa Ha-
xoautcs B deaepanbHOM MHOPMALMOHHOM (POHAE TEXHUYECKUX PErNaMeHTOB U CTaHaapToBs.

MpumeyvyaHune— B HacTosAWwel Tabnuue UCNONb30BaHbI CrieayloLue yCroBHble 0603Ha4YeHns
CTENeHU COOTBETCTBUSA CTaHAAPTOB:

- IDT — nAEeHTUYHbIE CTaHAAPTSI.
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BuGnuorpacus
FOCT P NCO 5799:2006 beaakpaHHble MEAULMHCKME U feHTaNbHbIE PEeHT-
reHorpagumyeckne cuctemMsl nneHka/npouecc obpaboTkn. OnpenenerHve
qyscTBUTENbHOCTU No UCO u cpegHero rpagunenTta no UICO
PykoBoACTBO NO BbIpaXkeHWIO HeoNpeaeneHHOCTH Npy naMmepeHusx (GUM),
BIPM,IEC,IFCC, ISO,IUPAC, IUPAP, CIML, 1 cTp,1993"
Mpotokon 412 dyHKUMS nepenayn MOAYNALMMA CUCTEM 3KpaH-TneHka, 1986
MpoTokon ICRU 60 OcHOBHbIE BENUYMHBI U YCTPOUCTBO MOHU3NPYHOLLMX UC-

TOYHUKOB, 1988

) OTkOppeKTUPOBaHO 1 NepeneyaTaHo B 1995 r.

2 Coaepx1T LEHHYIO MHAIOPMALIMIO O PEHTTEHOBCKOI CEHCUTOMETPUM, GUGnMorpaduio n rnoccapmii.
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VIK 616.71-77-034:621.882.15:006.354 MKC 19.100 E84 IDT

KiroueBble CI0Ba: yCHIIMBAOIIME 3KPAHbI, PEHTTeHOrpaIeckre IeHKH, KaCCEThbl, PEHTIeHOrpa-
(uueckue KacceTsl, npouecc 00paboTKH, 4y BCTBUTENbHOCTD, CPEAHHUIT [PATHEeHT
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