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lNMpeaucnoBue

Lienu v npyHumnel cTaHaapTusaummn B Poccuiickon Pegepaumm yctaHosneHsl PeagepanbHbIM 3aKkOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHU4ecKoM pPeryrvposaHumny», a npasuna NpUMeHeHnst HauoHanbHbIX
ctaHaapTtoB Poccuiickon Pegepaumm — FMOCT P 1.0—2004 «CtaHgapTtusaums B Poccuiickon degepaumn.
OCHOBHbIE NONOXeHUs»

CBepeHusi o cTaHpapTe

1 MOArOTOBIEH ®enepansHbiM [ocyaapcTBEHHBIM YupexxaeHueM « Bcepoccuinckuin HayvyHo-mcene-
[0BaTENbCKUN U UCMbITATENbHBIA UHCTUTYT MeAULUHCKOR TeXHUKMy (PIY « BHUMNMMT») Ha ocHoBe cobeTBEH-
HOro ayTEHTUYHOrO NepeBoa cTaHaapTa, ykasaHHOoro B NyHKTe 4

2 BHECEH TexHuuyeckum komuteToMm no ctaHgaptusaumm TK 411 «Annapatel n obopygosaHue ansi
nyYeBoOW Tepanun, AMarHOCTUKA 1 O3UMETPUNY

3 YTBEPXXOEH M BBEAEH B JEWCTBWE Mpukasom ®eaepansHOro areHTCTsa no TeXHUYeckomy
perynupoBaHuto u metpornorim oT 9 aekabps 2008 r. Ne 379-ct

4 HacToswwin cTaHgapT naeHTUdeH MexagyHapogHomy ctaHaapTy MCO 9236-1:2004 «doTorpadus.
CeHcutTomeTpusi cMcTeM akpaH/nneHka ans MeauUuHCKon peHTreHorpadunn. Hactb 1. OnpeaeneHue opMebl
XapaKTepUCTUYECKOW KpUBOR, HYBCTBUTENBHOCTM 1 cpeaHero rpaguneHTar (1ISO 9236-1:2004 «Photography —
Sensitometry of screen/film systems for medical radiography — Part 1: Determination of sensitometric curve
shape, speed and average gradient»).

HaumeHoBaHWe HacTosLero cTangapTa U3MeHeHO OTHOCUTENbHO HaUMEHOBAaHUSA YKa3aHHOTO MeXay-
HapoaHoro ctaHgapTa Ans npuseaeHus B cootsetcTene ¢ FOCT P 1.5—2004 (noapasgen 3.5).

Mpy NnprMeHeHUN HacTosLLero cTaHAapTa PeKoMeHaYyeTCs UCMOMb30BaTh BMECTO CCbINTOYHBLIX MEXAYyHa-
POAHBLIX CTaH4apTOB COOTBETCTBYIOLME UM HaumoHarbHble cTaHdapTel Poccuiickon ®eaepavmm, ceeaeHns o
KOTOpPbIX NPUBEAEHbI B AONONHUTENBHOM NpUnoxeHun B

5 BBEJEH BMNEPBbIE

UHopMayusi 06 USMEHEHUsIX K HacmosiweMy cmarHOapmy nybrnukyemcsi 8 exe200H0 u3dasaeMoM
UHbopMayUOHHOM yKka3amerie «HauuoHansHele cmaHOapmel», @ MeKCM U3MEeHEeHUU U r1onpasok — 8 eXeMe-
CAYHO UsdasaeMbix UHGOPMaUUOCHHBIX yKasamersix « HayuoHaneHbie cmaHOapmei». B cnydae nepecmMompa
(3ameHbl) unu ommMeHbl Hacmosiuw,e2o cmaHdapma coomsememeyroujee yeedomiieHue bydem onybnukosaHo
8 eXXeMeCsIYHO U3dasaeMoM UHGhOpMaUUOHHOM yKka3amere «HayuoHanbHeie cmaHOapmel». Coomeemcmey-
rowast uHghopMauyusi, yeeGoMeHuUe U meKcmel pasMewjaromces makxe 8 UHGhopMayUOHHOU cucmeme obuiezo
ronib306aHUs — Ha oghuyuansHoM catime @edepallbHoO20 ageHmemea 1o MexXHUYECKOMY peaynuposaHuio u
Mempoiioauu 8 cemu lHmepHem

© CraHgapTuHdcopm, 2009

HacTosiwumia ctaHgapT He MoxeT 6bITb MONHOCTLIO MW YaCTUYHO BOCNpounsBeaeH, TupaxunposaH 1 pac-
npocTpaHeH B KayecTBe ourLmansHoro usgaHuns 6es paspelleHuss PefepanbHOro areHTCTBa Mo TeXHNYECKo-
My perynmposaHunio M MeTponormm
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BBegeHue

Hactoawmn craHgapT <BNseTcs  NpsMblM - NPpUMEHEeHWeM  MeXayHapodHoro  cTaHgapTta
NCO 9236-1:2004 «CeHcUTOMETPUA CUCTEM 3KpaH — NneHka Ans MeanumMHCKon peHTreHorpadgpumn. Yacts 1.
OnpepgeneHne bopMbl XapakTeprucTU4EeCKON KPUBOW, YyBCTBUTENBHOCTA U CpedHero rpagmeHTar», NoaroTos-
neHHoro TexHuyeckum komutetom MCO/TC42 «PoTorpacmay.

HacTtosiwmn ctaHgapT ycTaHaBnMBaeT MeToAbl onpefeneHus hopMbl XapakTepucTUHecKon KpUBOM
YYBCTBUTENBHOCTW U CpeaHEero rpagneHTa Ansi cucTeM akpaH/nneHka/kacceta/npolecc 0bpaboTku, MCNonb3ay-
€MblX B MeM1LUHCKOM peHTreHorpacdum obLiero HasHavyeHus.

HacTosiwmi ctaHgapT He pacnpocTpaHsieTcs Ha M34enusl, Ucrnonb3yemMble A4S cneumanbHbIX PeHTreHor -
paduryecknx nccnegoBaHuin, Takux, Hanpumep, kak Mammorpadpus unum geHTanbHas peHTreHorpadus.

B ctaHgapTe ykasaHo obLenpuHAToe HaMMeHOBaHWe UCMOMb3yeMoro B peHTreHorpadmm npuemMHuka
N3nyyYeHUs — «3KpaH/MneHkay, B TO BpeMs Kak MeTodbl ornpedeneHns 0CHOBHBIX NapameTpoB NpuMBeAeHbl AMs
cucTeMbl «3kpaH/nneHka/kacceta/npouecc 06paboTkn» . ATO CBA3AHO C TEM, YTO OT TMNa NPUMEHSIEMOI Kacce-
Tbl UK NpoLuecca 06paboTkM NapameTpbl NPUEMHUKA U3MTYyHEHUA MOTYT MeHATLCA. [N KoppeKTHoro onpeae-
NeHNs TEXHNYeCcKUX NapaMeTpoB B CTaHA4apTe paccMaTpuBaeTcs crucTema NosIHOCTbIO0.
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HAUMWOHANBbHBIN CTAHOAPT POCCUMUCKOW OSEAEPALUMN

CEHCUTOMETPUS CUCTEM 3KPAH/MNEHKA AnNa MEAUUUHCKOW PEHTTEHOPA®UU
YacTtb 1

OnpepgeneHue thopMbl XxapakTepUcTUYECKON KPUBOW,
YYBCTBUTENILHOCTU U CpeaHero rpagueHTa

Sensitometry of screen/film systems for medical radiography.
Part 1. Determination of sensitometric curve shape, speed and average gradient

DaTta BBegeHna — 2009—09—01

1 O6nacTtb NpMMeHeHus

Hactoqwmin ctaHgapT ycTaHasnuBaeT MeToAbl onpefeneHns opMbl XxapakTepucTUHecKon KpuBow,
cpedHero rpaguneHTa U YyBCTBUTENbHOCTU eUHON cUCTEMBI akpaH/nneHka/kacceTa/npouecc obpaboTku ans
mMeauLnHCKon peHTreHorpadgpum. CtaHaapT He pacnpocTpaHsieTCA Ha CUCTEMbI, NpeiHa3HaYeHHble ANda cneun-
anbHbIX BUAOB MEANLIMHCKUX peHTreHorpaduieckux uccneqoBaHuin (Mammorpaduio, AeHTanbHyo peHTreHor-
paduto), a Takke Ha 6e3akpaHHble MeguumnHckue peHTreHorpaduyeckme cuctemel (cM. FOCTPUCO 5799[1)).

KacceTta — ato noboe ycTpoiicTeo, obecneunBatoLlee NoTHoe NpuneraHne NNeHKA K akpaHam 1 3alm-
Ty NIEHKN OT BO3AENCTBUS BHELUHEro ocBeLleHust. B yacTHOCTU, kacceTo MOXKeT 6bITb CBETOHENPOHULaEMbIN
BakKyyMHbI/ NakeT, KOTOPLIA YacTo Ucnonb3yeTcst B nabopatopun, unmn peHTreHorpacudeckas kacceTa, KoTo-
pas UCNosb3yeTcs B MeAULMHCKOM peHTreHorpadmni.

2 HopmaTuBHbIe CCbINKKU

Ansa npuMeHeHns HacTosiLero ctaHdapTa HeobxoauMbl criefyloliMe CCbiNIoYHbIE AOKYMEHTH. Ecnn
OOKYMEHT He nepecmaTtpuBasncs, NpUuMeHsieTcs nybnukaums, ykazaHHasa Hwke. Ecnn oH nepecmaTtpusancs,
npUMeHsieTcs NocnegHas Nybnukaunsa (BkoYasi Bce M3MeHeHNs).

NCO 5-2:2001 PoTorpadus. smepeHne nnotHocTu. YacTb 2. MeomeTpuyeckue ycrioBUA U3MepeHUs
MAOTHOCTW B MPOXOASALLEM CBETOBOM NOTOKE

NCO 5-3:1995 doTtorpadums. MamepeHus nnotHocTh. YacTtb 3. CnekTpanbHble yCnosus

NCO 554:1976 CraHgapTHble KMMaTuyeckue ycrosus Ans KOHAULMOHUPOBAHUS W/WAN UCNbITaHUA.
TexHn4yeckue ycnosus

M3K 60522:1999 OnpepaeneHue cobCcTBEHHOM hnnbTpaLMn PeHTreHOBCKOro n3nyyaTenst

3 TepmuHbI M onpeaeneHus

B HacTosileM cTaHaapTe NpUMeHeHbl criedytolme TEPMUHBI C COOTBETCTBYIOWMMU OnpeaeneHUnsMN:
3.1 cucremaakpaH/nneHka: Cuctema ansinonyyeHus peHTreHorpacduyeckoro nsobpaxeHus, coctos-
Las U3 akpaHa(oB), MNeHKN, KacceTbl U NpoLiecca obpaboTku MIeHKu.

MpumeyaHune—[anee kombuHaumm akpaH/mneHka/kacceta OyayT UMEHOBATLCA KaK «KOMMMNEKTbI», & npwv
BKIIOYEHMM B HMX NpoLecca 00paboTky — Kak «CUCTEMbIY.

3.2 Bo3pywHas kepma, K: OTHOLIEHNE CyMMbl Ha4YanbHbIX KMHETUYECKUX SHEPTiA BCeX 3apsiKeHHbIX
YyacTu, (HanpumMep, 3NeKTPOHOB), 0CBOBOXAEHHbIX HE3apsPKEHHBIMM YacTULaMU (HanpUMep, PEHTreHOBCKUMN
oToHamn) 13 Monekyn Bosgyxa Kk Macce Bo3ayxa B o6beme, rae NpoucxoauT 0CBoBOXAeHNe 3apsiKeHHbIX
yacTuu,.

MpwuMedaHune— EguHnua namepennss — rpei (Ip).

WU3panne opmymnansHoe
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3.3 xapakTrepucTtuyeckasa kpuBas: [pacduk 3aBUCMMOCTM ONTUYECKOW NNOTHOCTN 0BpaboTaHHOU
hoTorpadudeckol NeHKU oT AeCATUYHOrO florapudma aKCno3uLUK.

MpuMeyaHne— DKCNO3NUMSI XAPAKTEPU3YETCH 3HAUYEHWEM BO3AYLIHOW KEPMbl B MECTe PaChonoXeHWs
KOMIIeKTa.

3.4 yyBCcTBUTENBLHOCTL, S: KonunyecTBeHHas Mepa peakuum cucTembl aKpaH/neHKa Ha SHepruto nsny-
YeHUs Npy onpeaeneHHbIX YCIOBUSIX SKCNOHUPOBaHUS, 06paboTku U nsMepeHust NAOTHOCTU.

3.5 cpeaHuin rpagueHT, G: HaknoH nNpAMON NUHUKN, CoeOMHSIIOLLENA ABe onpeaeneHHble TOYKU Ha
XapaKTepucTUIecKon KpUBOHN.

3.6 HeTTO-NNOTHOCTb, D: MNOTHOCTL 3KCMOHUPOBaHHOW U 0O6paboTaHHOW NNEHKN 3a BbIYETOM NNOoT-
HOCTW HE3KCNOHNPOBAHHOrO M 06paboTaHHOro 06pasua ToN e NNEHKN.

3.7 koadhduumeHToxBarTa, k: Unucnoson koabdULMEHT, KOTOPBIA UCNONL3YETCA B KA4YECTBE MHOXWNTE-
NS K cyMMapHOW cTaHA4apTHON HeonpeaeneHHOCTU AN NofyvyeHus 3Ha4YeHns paclunpeHHon HeonpeaeneH-
HOCTW.

MpumedyaHue— TepmuH «koadpduumeHT oxeatar (k) 06bsiICHsIETCA B pyKOBOACTBE, NOCBSILLEHHOM U3Mepe-
HUIO CTATUCTUYECKON HeonpeaeneHHocTu [2]. Ero 3HaveHue o6bivHO HaxoauTesl B Avanasode ot 2 ao 3. Koadduumnent
oxBaTa BblOMpaeTcs B 3aBUCMMOCTH OT YPOBHs TpebyeMoii foBeputenbHo BeposiTHocTU. KoaddnumeHT k = 2, kak npaeu-
N0, NPYBOAUT K YPOBHIO AOBEPUTENBHOW BEPOATHOCTU OKOMo 95 %, k=3 — Kk ypoBHi0 99 %. CBA3b AOBEpUTENbHON
BEPOATHOCTU C KOI(MDULMEHTOM OXBaTa OCHOBaHA HA NPeAnonoXeHUn OTHOCUTENbHO pacnpeaeneHns BepoATHOCTU
pesynLTaTtoB U3MEPEHNI.

4 O6wme TpeboBaHUA

4.1 YcnoBusi xpaHeHUA U coaepXXaHuA

MneHka 1 akpaHbl 4OMKHbLI XPaHUTLCSA B COOTBETCTBUN C peKoMeHAaLMAMN U3rotosutens. 1o n o BpemMs
3KCMOHUPOBaHUA TemnepaTypa MNeHOK U 3KpaHOB AOJbKHA noadepXuBatbCA Ha ypoBHe (23 +2) °C
(cm.NCO 554), a cogepxaHue BNaru B nneHKe OMKHO BbITb TaknM, Kak B paBHOBECHOM COCTOSIHUM NPU OTHOCK-
TenbHON BraxHocTu (50 + 20) %.

4.2 HeaKTMHU4YHOE OCBeLleHne

Ans ncknioyYeHUs BO3MOXHOr 0 BIUSIHUSI HEaKTUHUYHOTO OCBELLIEHNS HA pe3yrbTaTbl CEHCUTOMETPUM NPU
BbIMOSTHEHNM BCEX pabovmx onepaluii Bce NNeHKU JOKHbI HAXOAUTLCS B MOMHON TEMHOTE.

4.3 PeHTreHoBcKoe o6opyaoBaHue

[lns BCcex NCMbITaHUNA, ONMUCaHHLIX B HACTOALLEM CTaHAapTe, AOMKHbI UCMONb30BaTLCH BBICOKOYACTOT-
Hble (MHOromMynbCHbIE) UMK, NO MeHbLULen Mepe, 12-MynbCHble reHepaTopbl BbICOKOTO HampsbKeHUS!.

[nga Bcex UCNbITaHWA, ONUCAHHBIX B HACTOSILLIEM CTaHOapTe, MOTYT MCMOMb30BaTbCs PEHTreHOBCKUE
TPYBKM C HEMOABWKHBLIM UMW BpaLLaioWMMcs aHo40oM. B ToM n gpyrom cnyvae maTepuanom Anst NaroToBMeHUs
MULLEeH N AoMmkeH BbITb BoMbdpam Unn cnias Ha ero OCHoBe.

MpumeyaHune 1— MuweHb — 3TO YaCTb @aHOAA, HA KOTOPYIO HaMNPaBMnsAETCsl NOTOK MEKTPOHOB, CO3AatoLWMIA
PEHTrEeHOBCKOE M3nyyeHne. 10 TeXHONOrM4YeCkUM NPUHYMHaM Ans N3roTOBIEHUS! MULLEHN OGbIYHO MCMOMNb3YOT BONbMpa-
MOBble crinaesbl, cogepxalume Ao 10 % penus, Torga Kak ocTanbHasa YacTb aHoAa MOXET COCTOATh U3 APYIYX MaTepuanoB
(Hanpumep, monnGaeHa).

CobcTBeHHas unbTpaunua PeHTreHOBCKOM Tpybkn M koxyxa, onpeaerieHHas B COOTBETCTBAM C
MO3K 60522 , nomkHa 6biTb 2kBMBaneHTHa (2,5 £ 0,2) MM Al

MprumeyvaHune 2— CobeTBeHHAn PUNsTpaLmsi PEHTIEHOBCKON TPYOKU U ee KOXyXa SBMNSIETCSA CreacTBUEM Mo-
CTOSIHHOTO HAXOXAEHUS! B MyYKe PEHTTEHOBCKOIO U3My4eHUsi MaTepuarnos, KOTOpble He MOy T BbITb yaaneHbl HU NPy Kakom
npumeHeHun. Mockonbky co6CTBEHHan PUNLTPaLUs ykasaHa Ha KoKyXe PeHTIeHOBCKOW TPYOKM 1 B 3KCMyaTalUoHHbIX 40-
KymeHTax, ee namepenue no MK 60522 He siBnsieTcst 06s13aTenbHbIM.

4.4 Tpu6op ANA U3MepeHusi BO3AYLLIHOW KepMbl

ANna nsmepeHus Bo34YLWHON KepMbl AOMKHBI UCNONMb3oBaThLCs KanubpoBaHHbIe AeTekTopbl. Heonpeae-
NEeHHOCTb U3MepeHNs BO3AYLLHON KepMbl (CA0BEPUTENbHON BEPOATHOCTLI0 95 %) AoKHA COCTaBNsATL MeHee:!

3 % — B cryyae UCMob30BaHUsi KONIMMUPOBAHHOTO Nyudka 6€3 pacCessHHOrO U3NYyYEHNs;

5 % — B cnyyae paboThl C U3nydeHneM, npoLieawnmM Yepes haHToM 1 cogepkallMm paccesiHHoe 1sny-
YyeHue.

B npucyTcTBUM paccesiHHOro N3nyyYeHns 4ns n3MepeHnin pekoMeHayeTcsl UCnonb3oBaTh chepuyeckyto
MoHU3aLMoHHYto kaMepy o6bemom oT 30 go 100 cm3. Kamepa aonxkHa 6biTh KanuBposaHa Npu kKadyecTsax nsny-
YeHWs, ykasaHHbIX B Tabnuue 2, B 3TUX U3NyYeHUsiX paccesHue npucyTcTyeT. LieHTp cdpepudeckon kamepsl

2
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OOMXKEH cUNTaTbCA KOHTPONbHOM ToUKoW. CTepxeHb cchepuyeckon kKamepbl pekoMeHayeTcs ycTaHaBnueaTtb
nepneHanKynaApHO K HanpasneHUIo UCTOYHMUKA U3NYyYEeHUs.

MpwumedaHune— Npukannbpoeke Npubopa n M3MEPEHUSIX PACCEAHHOE U3NyYeHne, BO3HMKaloLee He oT paH-
TOMa, a OT ApYrvx AeTanen kamepsbl, HANPUMEDP, AepKaTersi, Creayer CBeCTN K MUHUMYMY C TeM, 4Tobbl 4obuTbes Heonpe-
[EeNeHHOCTU U3MEPEHNIN, COOTBETCTBYIOLLEN YCTAHOBMEHHBIM TPEGOBaHNAM.

4.5 O6paboTka

B cooTBETCTBUM C HACTOSILUMM CTAHAAPTOM CUCTEMBI 3KpaH/NNeHka, BknoYatowme B cebsa kak pyyHyio,
Tak U aBTOMaTU4ecKyto 06paboTky, MOryT ucnonb3oBaTbea. O6paboTky NNeHKU pekoMeHayeTCs NPOBOAUTL B
COOTBETCTBUN C yKazaHUsIMU usrotoutens. Mudopmauuio, samieHHyo npasamu, TpebosaTh He crneayer.

Beuay 6onbLuoro pasHoobpasns NpUMeEHsIEMbIX XUMUYECKUX peakTUBOB M 060pyaoBaHUsi B HAacToSILLLEM
cTaHAapTe He AeTanusupyeTtcs npouecc 06paboTku. 3HauyeHNs1 YyBCTBUTENBbHOCTU U CpeaHero rpaguenHTa,
yKka3aHHbIE U3rOTOBUTENSAMM NIEHKW, ABMNAITCA XapaKTepucTUkammn cUcTeMbl, ecnu nneHka obpabaTtbiBaeTcs
B COOTBETCTBUU C UX pekomeHaaumnamu. Uidpopmaums o npouecce 06paboTku 4omKHa NpeaocTaBNATLCA U3Io-
TOBUTENIEM NINEHKU UM TEMU, KTO NPUBOAUT 3HAYEHWUS1 YWYBCTBUTENbLHOCTU U cpeaHero rpagneHTa. JomkHbI
ObITb YKasaHbl: XMMUYeCKUe peakTUBbl, NpUMeHsieMble Ans 06paboTku, BpeMsl, TeMnepaTtypsbl, YCNOBUA akTu-
BMpOBaHUsA, ob6opyaoBaH1e U Npoueaypbl Ha kaxaon ctagun obpaboTku, a Takke Nobble AoNOAHUTENbHbIE
cBeeHusl, Heobxoaumble ANs NONy4YeHUsl NpUBEAEHHBLIX CEHCUTOMETPUYECKUX pesynbTaToB. 3HaveHus
UYyBCTBUTENbLHOCTU U CpeaHero rpagueHTa, NonyyeHHbIe Npyu Apyrnx ycnosusax obpaboTku, MoryT aHa4uTensHo
oTrnuuyatbes. B niobom cnydae ycnosusi obpaboTku, BbIGpaHHbIE JNMUOM, WCMOSb3YHOWMM HACTOALWMN
cTaHAapT, SABMSIOTCS YacTbio UCNLITYEMOW CUCTEMBI.

MpumeuaHune 1—Tpu nameHeHUn ycrioBumn o6paboTKM Anst OQHOW M TON Xe NNEHKN MOTyT GbiTb NONYYeHbI
pa3Hble 3Ha4YyeHus1 HyBCTBUTENbHOCTW. 9T uameHeHus yC.l'IOBMﬁI 06p860TKVI MOIyT BbI3BaTb U gpyrve HeXenarenbHble n3-
MEHEHMUSA.

UT06bl CBECTU K MUHUMYMY ITto6bIe achdhekThl, 06yCnoBNeHHble HecTabUNbHOCTbIO CKPLITOro Usobpaxe-
HWUS1 UMK PasNMuNsaMn B YCIoBUsIX 06paboTku, Bce 06pasLibl NNeHKU AomkHbl 6biTb 06paboTaHbl BMecTe He
MeHee YeM Yepes 30 MUH 1 He Bonee, YeM Yepes YeTbipe Yaca nocne aKCnoHUpoBaHuA. Mexxay aKCnoHuMpoBa-
HneM 1 obpaboTkon TeMnepaTtypa NreHKU AofkHa NoaaepXuBaTbes Ha ypoBHe (23 + 2) °C, a coaepxaHue
BMnarM B NNEeHKe OOMKHO ObITb TakMm, Kak B paBHOBECHOM COCTOSIHAM MPWU OTHOCUTENbHOW BIIaXXHOCTU
(50 £ 20) %.

Tak kak B IpakTU4ecKnx ycrioBUsIX nneHkn obpabdaTbiBaloTca 06blMHO Yepes HeckKoNbKo MUHYT NocHe aKe-
NOHUPOBaHWS, 3HaYeHMEe YYBCTBUTEbHOCTN, MOMYyYEHHOE B 3TUX YCMIOBUAX, MOXET OTNINYATLCA OT TOrOo, KOTO-
poe onpedeneHo B COOTBETCTBAW C HACTOSALIMM CTaHOapTOM, WU3-3a PErpeccuu Ha HeKOTOpbIX MfeHKax
CKPbITOro n3obpaxeHus. CnegosaTtenbHO, 3HaYeHNe YyBCTBUTENbHOCTU, U3MepeHHOoe C NPOMEXYTKOM BpeMe-
HM oT 30 MMH 40 YeTbIpex YacoB MeXay 3KCMOHUPOBaHMEM N 06paboTKOM, AOMKHO BbITb CKOPPEKTUPOBAHO K
3HaYeHuto, KoTopoe Morno Bbl BbITb NonyyeHo, ecnu 6bl 06paboTka NNeHKN NPoBoAMNACk Cpasy Nocre 3KCMo-
HupoBaHusA. B HacTosiwem cTaHgapTe ANsi BbIMUCNEHUS 3HAYeHUs] YyBCTBUTENbHOCTW WCMOMb3yeTcsl
NPOMEXYTOK BpEMEHUN 5 MUH.

MpumevyaHune 2— OgHMM M3 cnocoGOB Nony4YeHusi UHOpPMaLMKN 0 HeOBXOAUMON KOPPEKLUK SIBISIETCS 3KC-
NOHUPOBaHWE NOMOCOK MIEHKU B CBETOBOM CEHCMTOMETPE NPU Pa3nunyHbIX NPOMEXKYTKaxX BPEMEHN MeXay 3KCNOHUPOBaHM-
em 1 obpaboTkoii. B aToM criyvae 06a crosi aMyrnbCeum Kak NnepegHui, Tak U 3a4HWIN SKCNOHWPYIOTCH CEHCUTOMETPOM OAMHa-
KOBO.

MpumeyaHune 3— Tak kak Bpemsi, Tpebyemoe ANnsi BbINOMHEHUs1 COBOKYMHOCTM SKCMO3ULMI, NO3BONSIOWLMUX
NoNyuYnTb XapakTepUCTUYECKYHO KPVBYIO, SIBISIETCS OTHOCUTENBHO BOMbLUMM, MEXAY SKCMOHMPOBaHWEM 1 06paboTKo He-
06X0AUM NPOMEXYTOK BpeMeHU He meHee 30 MuH. CunTaercs, YTo 3TOro BpeMeHn J40CTaTo4HO, YTOBb! CBECTU K MUHUMYMY
nNtoBble pasnnuusi B perpeccum CKPbITOro N306paxkeHnsi NPy OTAENbHbBIX IKCMO3ULUSIX.

JanHble o npoLecce 06paboTkv AOMKHBI BbITE NPUBEAEHBI C TOUHOCTLIO B YKa3aHHbIX Npeaenax:

a) TOoprosble HAUMEHOBaHNS BCEX XMMMKATOB, €CIIN OHUM 3aLLMLLEHbI TpaBamMi COOCTBEHHOCTU, B NPOTUB-
HOM crnyvyae — peLenTypsl;

b) Temnepatypa nposAsMTend ¢ TOMHOCTLIO 0 + 0,3 °C;

C) TemnepaTtypa Apyrux pacTBOPOB C TOUHOCTbIo A0 £ 2 °C;

d) Bpemsi 06paboTku B NposiBUTENE, (PUKCaXKe, MPOMBIBHBIX PACTBOPaX C TOYHOCTLIO He MeHee 3 % nnn
1 ¢, 3TU BpeMeHa JOIMKHbl U3MepSATLCS 0T MOMeHTa BBeAeHUs NepeiHero Kpas nieHKkn B pacTBOp 40 Bbixoaa
ero u3 pacTteopa;

f) nNposABUTENL CBEXUIN UM «paHee UCMONb30BaHHbIN» (€CNU « paHee UCMOb30BaHHbINY, TO YKasblBaeT-
CS TUM 1 Konu4yecTBO obpaboTaHHOW B HEM MIEeHKN, NIIOTHOCTb 0BpaboTaHHOM NNAEHKN 1 NpoLeaypa pereHe-
pauun);
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g) ycnosus aKTUBMPOBaHUSA B Buae 06bema 0bHOBNSIEMOro pacTBopa UM nponopLmm, B KotTopoin fobas-
nseTcs cTapTep, ecriv OH UCNOMb3yeTCs;

h) TemnepaTtypa cyLiku ¢ TOUHOCTLIO A0 £ 5 °C U BpeMsi CYLLKM C TOYHOCTbIo He MeHee 3 % unu 1 ¢, Bpems
CYLUKWN OOMKHO N3MepATbCHA OT MOMEeHTa BBeeHUs nepeaHero Kpasi NiteHK B CeKLMIO CYLLIKU A0 BbiIXoAa ee U3
3TOW CeKunu;

i) ToproBoe HanMeHoBaHWe ycTpolcTBa 06paboTkM.

MpnmedaHwue 4 — TepMUH «paHee NCMONb30BaHHbIM» NPOABUTENb O3HAYAET, YTO OH YXXe UCMONb3oBascs, HO
HaXOOWUTCH «B HOpMarbHOM paboveM COCTOSHUMY.

4.6 [JeHcuTomeTpuUsa

OnTtuyeckas guddysHas nnoTHocTb M3obpaxeHuin no MCO, nonyyeHHas nocne o6paboTku, AormkHa
N3MepATLCS AEHCUTOMETPOM, COOTBETCTBYIOWMUM reoMmeTpudecknm ycnosuam UCO 5-2, u cnekTpanbHbIM
ycnosusam MCO 5-3. MokasaHnsl A0MKHbI CHUMaTbCA C Mo aan nsobpakeHuns, UmetoLeil paBHOMEepPHY!Ho NIoT-
HocTb. OnTu4Yeckas NNOTHOCTb AOMKHA ObITb M3aMepeHa Tak, YToBObl UNKN paclMpeHHaa cTaTucTUdeckas
HeonpeaeneHHocTb U (C AoBepUTenbHOM BEpOATHOCTLIO 95 %) pesynbTaTa usmeperus D 6bina He 6onee 0,02
NNy oTHOCUTENbHAsA pacluMpeHHas HeonpedeneHHocTe U/D Gbina He 6onee 0,02 BHe 3aBUCUMOCTU OT TOTrO,
KoTopas U3 HUX BonbLue.

5 OnpeneneHuve ¢popMbl XapakTepUCTUYECKON KPpUMBOU

5.1 O6wue nonoxeHusn

B HacTosleM cTaHgapTe Ans onpegeneHnsi hopmbl KPUBO UCTIONb3YETCA WKana UHTEHCUBHOCTU CEeH-
cutomeTpa. MNHTEHCUBHOCTL MEHSIETCA COrMacHo 3akoHy ¢ UBMEHEHUEM PACCTOSAHUA MexXAY UCTOYHUKOM U3ITy-
YeHUs U KOMMNIeKTOM. M3-3a pUnbTPOB N APYTUX UCTOUHUKOB BTOPUYHOMO U3NYYeHUA B NyvKe 3aBUCUMOCTb
3KCMO3ULMM OT PACCTOSHNS MOXKET He NOAYUNHATLCA 3aKoHY 0BpaTHbLIXKBagpaToB. CnegoBaTenbHO, Heobxoau-
MO NPOBOANTL KANMBPOBKY 3TON 3aBUCUMOCTH.

5.2 KavecTBoO U3ny4eHus

Ons onpeaenerns popMbl XapaKTepucTUHecKon KoMBOM MOXeT BbITb UCMONb30BaHO NIoboe U3 YeTbipex
KayecTB MU3MyYeHUs, COOTBETCTBYIOLUX NpMBedeHHbIM B Tabnuue 1. 3agaHHble KayecTBa U3nyyYeHust MoryT
6bITb 4OCTUIHYTBI MOBTOPEHMEM NpoLeaypbl U3MepeHns crnost NonoBuHHoro ocnabnexus (CMNO) npu ykasax-
HOW AononHUTENbHOM hunbTpauunn. MNMpn NCNONHEHUU 3TOM NpoLeaypbl NPUONN3NTENbHBLIE 3HAaYEHUs1 aHOAHO-
ro HanpsbKeHWsi pekoMeHayeTCs UCNOoNb30BaTh B KAYECTBE HavarbHbIX (CM. 7.2.6).

Tab6nwnuya 1—MNapameTpsl kKa4eCTBa U3Ny4eHNs 4nsA onpeaeneHusi Popmbl XapakTepUCTUHECKOW KPUBON

K MpuBnuanTenbHele Cno NONoBUHHOIO OononHutensHasi punbtpauus?
24eCcTBO U3NYy4eHUs, 6 cnoyt
omep 3HaYeHUs aHOOHOro ocnabneHus ( ),
H HanpsbxeHus, kKB MM Al MM Al MM Cu + MM Al
| 50 3,0 5,0 0,10+1,5
] 70 5,7 12,0 0,25+2,5
1l 20 7.4 13,0 0,25+ 3,5
v 120 8,5 10,0 0,20 + 2,5

" Nonyctumoe otknoHermne CMO + 2 %.

2 NononHuTensHasi dunbTpauus, obecrneyrBaemas DUNLTPOM, COCTOAWMM M3 MU W anioMUHUS, KOTOPbIN
ABMAETCHA anbTepHaTVBON PUNBTPY TONBKO N3 OQHOIO anioMUHUS. YnCTOTa NCNONb3yeMoro Ans OUnbTPOB antoMUHUS
JormkHa ObiTb He meHee 99,4 %, megy — He MeHee 99,5 %. Mpu nMcnonb3oBaHWM COCTABHOIO UNbTpa Crov u3
anioMWHUS JOMXEH HaxoaWTbCH CO CTOPOHbI AeTektopa. [peanonaraetcsi, UTo coGCTBeHHas dwunbTpaumst Tpybku
COOTBETCTBYET 2,5 MM antoMUHWsI.

5.3 NeomeTpuyeckue ycrnoBsus ana onpeaeneHus opmMbl KpUBon
"eomeTpundeckoe pacronoXeHne 31eMeHToB NSMEPUTENbHOrO YCTPONCTBa AOMKHO COOTBETCTBOBATL
prcyHkam 11 2.
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Paamepbl B MeTpax
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1 — anadpparmel nyyka nanyvenus (B1, B2, B3, B4); 2 — pononHuTenbHbIM GUNBTP; 3 — KOHTPONbHbIN AeTekTop (R1);
4 — nneHka; 5 — wupma us ceuHua; D — nepemeHHoe paccTosHue

PucyHok 1 — "eomeTpuyeckasn cxema ycTponcTBa CEHCUTOMETPA AN SKCNOHNPOBaHUS KOMIMIEKTA SKPaH/MNeHkKa,
paboTatoLwero no 3akoHy o6paTHbIX KBaapaToB
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Paameptl B MeTpax
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1 — puadparmbl nyvka nanyveHus (B1, B2, B3, B4); 2 — pononHutensHbii hunsTp; 3 — KOHTPONbHbIN AeTekTop (R1);
4 — namepuTtenecHbIi geTekTop (R2); 5 — wupma u3 ceuHLa; D — nepemeHHoe paccTosiHue

PucyHok 2 — NeomeTpuryeckas cxema yCTPONCTBa A1t KarMOpOoBKM CEHCUTOMETPA, paboTaloLero no 3akoHy
obpaTHbIX KBagpaToB

Onadparma B1 v gononHuTensHbln(e) unbTp(bl) A0IMKHBI YCTaHaBNUBATLCH OKOMO UCTOYHUKA N3ITyYe-
Hua. Onadparmel B1 n B2 v gononHuTenbHbii(e) punbTp(bl) 4OMKHbI BbITb pacnonoKeHbl HEMOABMXKHO MO
OTHOLLEHMIO K UICTOYHUKY U3nydeHus. Arnadparma B3 1 KOMMINEKT akpaH/nneHka/kacceTa Unn 4eTeKTop nsnyde-
HWA R2 OOMKHBI COXPaHATb PacnonoXeHue OTHOCUTENbHO APYr Apyra npy Nto6oM paccTOsIHUN OT UCTOYHMKA
nanyyeHusi. BxogHas ctopoHa guadparmel B3 gomkHa HaxoanTecs Ha paccToaHUM 100 MM OT MNOCKOCTU pPeHT-
reHorpaduyeckon nneHku. EcnvnogreepxaeHo, UTo paccesHHoe U3nyveHne oT cTeH, 06opydoBaHNA N T.4. He
BMUSIET Ha pesynbTaThl, guadparma B3 moxeT bbiTb UckntodeHa. C 3Tol uenbto oTBepcTue gnadparmbl B2
MOXeT ObITb cAenaHo perynmpyemMbiM, YTOObl COXPaHUTb XKECTKYHO KONNMMMaLMio nyyka npu nsMeHeHnm pac-
CTOSIHUSA.

Onadparma B4, MeHbLLNN N3 pa3MepoB KOTOPO AoMKeH BbITb He MeHee 15 MM, MokeT BbITb pacnoroxe-
Ha NpsiIMO nepeA KOMMNMAEKTOM, A5l orpaHUYeHNs 3KCMoHMpyemon obnacTu.

Ocnabnsowee geicTere avadparM AOMMKHO ObITb TaknM, YTOBbI UX NPOMyCKaHWe B 3KpaHUpyemow
obnacTu He BNMANO Ha pe3ynbTaTthl udamepeHuin 6onee yem Ha 0,1 %. OTBepcTue guadpparmel B1 4omkHO ObIT
[0CTaTo4HO 60MbLUUM, YTODBI NOMAYTEHb NMyYKa U3NyYeHUs Haxoaunack 3a npegenammn 4yBCTBUTENbHOro 06 be-
Ma KOHTpornbHOro getekropa R1 1 oTBepcTus avadparmel B2.

6
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OT1BepcTure guadparmbl B2 4ormkHO 6biTb MeHee 100 MM, oTBepcTUe anadparmbl B3 AOIDKHO UMeTb Ava-
meTp (100 + 10) mm.

KoHTponbHbIA feTekTop R1, eCnu oH UMeeT Hagnexallyto Npo3payvyHoCcTb U 0AHOPOAHOCTL, MOXKET Haxo-
AUTbCA B TOM TENECHOM Yriie ny4vka n3ny4yeHus, B KOTOPOM SKCTIOHUPYETCS KOMMNAEKT, B NPOTUBHOM criyyae oH
DoMnkeH 6bITb YCTAHOBIEH B MyYKe U3Ny4YeHUs 3a Npeaeniamn 3Toro yrna.

Ocnabnsaowmin sawmTHBI 6apbep A0MKEH ObITb pacronoXeH 3a KOMMEKTOM WM U3MepUTENbHbIM
0EeTeKTOpOM Ha paccTosAHUU He MeHee 450 MM OT caMoi yaaneHHON OT UCTOUYHWUKA M3NYYeHUA NI0CKOCTH, B
KOTOPOW NPOBOAATCA U3MepeHWA. B NpocTpaHCTBE MeXAy KOMMMEKTOM WK AeTEeKTOpOM usfydeHna R2
(cM. pucyHkn 11 2) n 3aWUTHBIM 6apbEPOM HUYETO HEe AOIMKHO ObiTh.

5.4 3KcnoHupoBaHue

Kaxxgaa akcnosvuma koMnnekTa 4oSmkHa NPOM3BOAUTLCS 3a OAHO HenpepbiBHoe 06nyyeHue. Bpems akc-
NMOHUPOBAHUA AOMKHO NexaTb B UHTepeane (15 + 5)mcunu (60 + 30) Mc M A0MKHO 6bITb 0AMHAKOBBIM ANA BCEX
3KCMO3ULIMA.

MpumMmeyvyaHwue 1—pKMCNONb3OBAHUM YCUITMBAIOLLMX SKPAHOB MOTYT NOSIBUTLCSI OTKNOHEHUS OT 3aKOHa B3a-
MMO3aMeCTUMOCTU U 3hEKT NPEpPLIBUCTOrO ocBelleHnsl. Bo nabexanue BnusaHus 3tmx achdekToB Heo6XxoanmMo, YTobbI
Kax{gas SKcno3nuus bbina nonyHeHa npn HenpepbiBHOM 06nyquvm C NOCTOSAAHHBIM BpEMEHEeM B Anana3oHe, yCTaHOBIEeH-
HOM AN BpeMeHmn 06rnyyeHus.

PasHble 3HaueHWs1 BO3AYLUHOM KepMbl A0MKHBI ObITb MOSy4YeHbl UCKITIOUUTENBHO 3@ CYET U3MEHEHUs pac-
CTOSIHWIA OT UCTOMHUKA U3MTYYEeHMS OO NNOCKOCTU peHTreHorpaduyeckon nieHKun, npym NoCcTosIHHOM BpeMeHun
3KCMOHNPOBAHUSA U BCe Apyrie YCrnoBusl 3KCMOHMPOBaHNS AOMKHBLI OCTaBaTbCsl Heu3MeHHbIMU. [NpupalleHue
aecaTnyHoro norapudma akenosuumm aomkHo 6biTe He 6Gonee 0,1.

[ns onpefeneHns xapakTepucTM4YecKon KpMBoN crneayeT NofnyuuTb He MeHee 20 pasnnuyHbIX 3KCNo3n-
LUMiA, paBHOMEPHO pacnpefeneHHbIX Mo forapudMnyYecko LKane ¢ Tem, 4Tobbl NoNy4yuTb 3HaveHue
HEeTTO-MNOTHOCTHU, Kak MUHUMYM oT 0,1 Ao 2,1. 115 TO4HOro onpeaeneHus KPUBOM NP HASKNX NNOTHOCTAX cne-
ayeT UMeTb, KaK MUHUMYM, TPU 3KCNO3ULUN, YTOOBI NONYyYMUTb 3HAUYEHUSI HETTO-NMOTHOCTU B AnanasoHe o1 0,1
00 0,25. PekomeHgyeTcsl, 4ToObl TPOMEXYTOK BpEMEHW MEXAY 3KCNo3uumamn He npesbiwan 30 ¢, Ho B Nlo6om
cryyae oH gosikeH BbiTb He Boree 2 MuH.

MpumeyaHune 2— [naynpaeneHusi nepegBuUXeHNEM KacCeTbl, UBMEHEHNEM PACCTOSIHUSI M KOHTPOIIEM MNoKa-
3aHUIA J03MMETPA MOXKET UCTIONb30BATLCS aBTOMATUYECKUIA METO, TAKOM KaK, Hanpumep, onucaH B [3].

Ecnn TpebyeTca onpeaenuTb popMy XapaKkTepucTUIECKOW KPUBOW MpU MNNOTHOCTAX, 3HAYUTESNbHO
npesblWawwmx 2,1, a HeobXxoanuMoro yBenn4yeHnss MHTEHCUBHOCTU U3NyYeHUs HEBO3MOXHO AOCTUYbL
YMeHbLUEeHNEM PacCTOSIHUSA, 3KCMO3ULMIO peKoMeHAyeTCsl yBefUUYNTL 3a cHeT yBeNMnieHUa aHo4HOro Toka,
HO NpK 3TOM HeoBbxoauMo ybeaunTbes, UTo Horee BLICOKUIA aHOAHBIN TOK He NpUBEAET K U3MEHEHUI Kadec-
TBa U3NyYeHus.

5.5 O6paboTka pesynbTaToB

Ha rpaduke HaHOCAT 3HaYeHWs NIIOTHOCTU, COOTBETCTBYIOLUME AeCATUHHOMY JTorapndmy 3HaUEHWI 3KC-
nosuuum (Bo3ayLuHom kepmel). Mo ToukaMm NpoBOAAT MMABHYIO KPUBYIO NUBO OT PYKU, NMB0 C NOMOLLbIO NOAXO-
aswero anroputma. PekomeHayeTca obecneunTb BO3MOXHOCTb ofpedeneHus NO KPUBON 3HAYEHUI
NMOTHOCTWN U OTHOCUTENbHBIX 3HAYEHUI 3KCMO3ULUK (NnorapndMu4ecknx no ocHosaHuio 10) ¢ TOUHOCTLIO A0
0,01 (cM. pucyHok 3).
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R T T T
X -6,0 -5,5 -5,0 -4.5 4,0
Y l Y
log4oK log4oK

X —logoK; Y — ontnyeckan audpdysHas nnotHocTs B cootBeTcTBumM ¢ UCO; 1 — nnoTHocTs oBpasua oGpaboTtaqHon
HE3KCMOHUPOBAHHOMN NNEHKU; G — CpeaHU rpagueHT

PucyHok 3 —Xapakrepuctuyeckas kpusas

6 OnpepeneHve cpegHero rpagMeHTa

CpeaHun rpagveHT G BbIMUCNIAETCA NO dopmyne
G=_ DD (1)
logyo K3 —logyo K4

rae D, n D; — 3Ha4eHns HeTTo-NNoTHOCTU 2,0 1 0,25, COOTBETCTBEHHO;
K, nK; — cooTBeTCTBYIOLMNE OTHOCUTENbHBIE 3HAYEHUSA BO3YLLHON KEPMbI, NOfTyYeHHbIE NO XapaKTepuc-
TUYECKOM KPUBON.
Ecnmn ana onpeaenedna G UCNonb3yloT TOMbKO OIHO KaYeCTBO U3MYyYeHUs, pekomeHayeTca BbiGpaTh
Ka4yecTBO Usny4yeHus nog HomepoM Il (cm. Tabnuuy 1).

NMpumeyaHune—CpegHuin rpagueHT, onpefeneHHbI, Kak ykasaHo Bblwe, sBNseTcsl Hambonee WMPOKo
MCNONb3YEeMbIM CEHCUTOMETPUYECKMM NapaMeTPOM, KOTOPGIN, B3ATLIN B OTAENbHOCTU, UCMONB3YeTCs ANA NPOrHO3UPOBa-
HUSA KOHTpacTa Ha 06paboTaHHOM peHTreHorpadnHecKkom n3obpaxxeHnn.

7 OnpeaeneHve YyBCTBUTENbHOCTHU

7.1 ®opmyna ansaonpeaeneHnua YyBCTBUTENILHOCTU
YyBCTBUTENBHOCTL S BbIMNCAAETCA NO hopmyne

S =Ko/Ks, 2)
rae K, — paBHo 10-3Ip;
K, — Bo3aywiHas kepma (B rpesix) uany4eHvs, nagarowlero Ha pacrosioxeHHbl 3a paHTOMOM peHTreHoB-
CKWI KOMMNAEKT, NPW KOTOPOW NnonyvaeTcst HeTTo-NNoTHOCTL 1,0.
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7.2 Ka4yecTBO U3ny4eHus

7.2.1 O6wme nonoxeHus

Mpu onpeaeneHUn YyBCTBUTENLHOCTU KOMIMIIEKT AOIMKEH 3KCMIOHUPOBATLCA U3STydeHUeM, NpoLleaLnum
yepes caHToM. [Ans Toro, UTobbl CMOAENMpoBaTh YCNoBus Haubonee pacnpocTpaHeHHbIX UCCNeaoBaHUn B
obluelt peHTreHorpaduu, yctaHaBnMBaeTcs YeTbipe cnocoba aKCMOHUMPOBaHUSA, KOTOpbIE ykasaHbl B Tabnu-
Le 2. ®aHToMbI onucaHbl B 7.2.2 — 7.2.5. YnctoTa antoMUMHUA gomkHa 6biTb He MeHee 99,4 %.

Tabnwuya 2—MapameTpbl cnoco60OB IKCMOHUPOBAHUS

MpubnuautensHble . PaccrosiHue mexay 3agHein
Cnocof 3KCNOHMPOBaHUS, Cnon NoNnoBUHHOTO Bpems .
3HAYEHUs1 aHOHOTO CTOpOHON hpaHTOMA U
HoMep 1) ocnabnenus, Mm Al | 3KCMTOHMPOBAaHUA, MC )
HanpsikeHus '/, kB NPUEMHUKOM U3NYHeHNSE), MM
| KoHeuvHoCcTH 50 3,0 60 + 30 60
Il Yepen 70 5,7 60 + 30 60
Il MosicHWYHbBIN oTAEenN
No3BOHOYHMKA W TOncTas 920 7.4 60 + 30 60
KMLLKa
IV TpygHas kneTka 120 8,5 155 60

R [eomeTpryeckme ycrioBusi Ans onpegeneHusi yCTaBKM aHOAHOrO HanpspkeHus onucaHbl B 7.2.6. KadectBa
nany4eHuss gns onpegeneHns HopMbl CEHCUTOMETPUYECKON KpuBol (Tabnuua 2) u vyBcTBUTENbHOCTU (Tabnmua 1)

COOTBETCTBYIOT APYr APYTY.
Koraa npueMHNKOM nanyyeHus SBMSETCA KOMIUEKT, PacCTOsHMe U3MEPSETCA A0 NNOCKOCTU NNEeHKN, B OCTanbHbIX

cryvasax OHO namepaeTcsa 4o pPEeKoMEeHOYEMOW TOHKM MITM NNOCKOCTU U3MEPUTENBHOIO AeTeKTopa.

7.2.2 ®aHTOM Ans cnocoba akcnoHupoBaHual

PaHTOM (CM. pUCYHOK 4) AOMKEH COCTOATL U3 ABYX NnacTuH nonumetTunmetakpunata (MMMA), kaxaas
N3 KOTOPbIX UMeeT TOMWMHY (25 £ 1) MM 1 chopMy KBaapaTa co cTopoHonokono 0,3 M. Mexxay AByMs nnacTuHa-
MW omKeH BbITb pacnosioXeH NUCT antoMUHKUA TonwmHol (2,0 = 0,1) Mm, UMetownii chopmy KBagpaTta co CTo-
poHoit okoro 0,3 M.

Paamepbl B MeTpax

0,3
0,3

1 — Ny4OK PeHTreHOBCKOro U3Ny4eHUs (OCHOBHOW Ny4OK); 2 — antoMuHui (2 Mm); 3 — nonumeTunmeTakpunar (25 mm)

PucyHok 4 — daHTom gns cnocoba skcnoHvposaHus |

7.2.3 ®aHTOM Ans cnocoba akcnoHupoBaHus |l

®aHTOM AOMKEH COCTOATb U3 NNacTuHbl anmoMnHUsA TonwmnHon (12,0 £ 0,1) mm, umetowen chopmy Ksaa-
paTa co cTopoHou okono 0,3 M.

7.2.4 ®aHTOM Aansa cnoco6a akcnoHupoBaHua lll

daHTOM JOIMKEH COCTOATb U3 chaHToMa ANns cnocoba akcnoHnpoBaHus |l, TONLWMHA KOTOPOTo yBenu4eHa
C MOMOLLbIO NpuneratoLei KHeMy NacTUHbI amFoMUHUA TONLWMHON 1 MM, Ao obwei TonwmHbl (13,0 £ 0,1) Mm.

7.2.5 ®aHTOM Ans cnocoba akcnoHupoBaHus IV

®aHTOM AOMXKEH COCTOATL U3 MAACTUHBI U3 NONMMETUNMeTakpunaTa TONWmMHon (70 £ 1) MM 1 nNacTUHbI
13 anioMuHna (5,0 = 1) MM, umetoLmMx popmy KBagpaTta co cTopoHon okorno 0,3 m. MnactuHy us MMMA pacno-
naratoT okono ookyca peHTreHOBCKOM TPYOKN; NNacTUHY N3 antoMUHUS pacnonaratoT OKOMo AeTekTopa.
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7.2.6 YcTtaHOBKa aHOA4HOrO HanpsxeHUs

Mpu BCcex M3MepeHunsix kayecTsa U3ny4yeHns MMHMManbHoe paccTosiHue Mexay oKyCOM pEHTIEHOBCKOM
TPYOKN 1 AETEKTOPOM AOMKHO BbITh 2 M. PUNLTPbLI, NepedncneHHble B Tabnuue 1, unn cooTBETCTBYOWME dhaH-
TOMBbI JOMMKHbI YCTaHaBNIMBATLCS MEXAY PeHTreHOBCKOM Tpy6Ko M 1 AnadbparMoii nyyka. B cnyvae cnocoba akc-
noHuposarus IV ase nnactuHel (NMMMA 1 antoMuHUA) AOMKHBI YCTaHaBNMBaTLCA BMOTHYIO APYr K APYrY,
npuvyem nnactuHa NMMMA gonxHa yctaHaBnNvBaTbCsA CO CTOPOHBI PEHTIEHOBCKOM TPY6KU. PaccTosiHne mexay
Anadparmoin nyyka n 4eTeKTopoM A0MKHO BbiTb He MeHee 1,5 M (CM. pUCyHoK 5).

Paamepbl B MeTpax

[ i)

ST

i
//;///////‘«/////%

;\\\\\\\\\\\\\\\\

/

//////////// 7z SIS IS 1P 7 05557

/////////////////// ////////////////////////////////////////”,,,m

7

1 — caHTom; 2 — cnoi(u) CMNO; 3 — guadparma ny4xka usnyveHus; 4 — uamepurtensHbii Aetektop (R2)

PucyHok 5 — NeomeTpuyeckasn cxema yCTpOMCTBa ANA NPOBEPKN Ka4yecTBa U3ny4eHus
ans cnoco6os akcnoHnpoBanus |, I, 1 v IV

10
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3HavyeHuWs aHo4HOTo HanpshkeHUs, NpueeAeHHbIe B Tabnuuax 1 1 2, pekomeHayoTCs B KayecTBe Havarb-
HOro 3HayeHus. ONns kaxaoro U3 nNpUMeHsiemMblX cnocoB0oB 3KCMIOHUPOBaHUSA aHOAQHOe HanpshkeHWe AOHKHO
perynupoBaTbCs 40 TEX NOpP, MoKa 3HaYeHUe CNos NONOBUHHOIO ocnabneHus, u3amepeHHoe B antoMUHUEBOM
3KBUBaneHTe, He ByaeT COOTBETCTBOBATL 3HAYEHUAM, NpMBEAEHHbIM B Tabnuuax 112, c TouHocTbio + 2 %. Ana
cnocoba aKcnoHpoBaHus |, Hanpumep, aHoQHOE HanpsbkeHUe AOMKHO ObITb OTPErynnMpoBaHo Takum obpa-
30M, 4YTODbI 3HAYEHWE MOLLHOCTY BO34YLUHOW KePMbl, U3MEPEHHON ¢ (haHTOMOM Yepena, pacrofoXeHHOro y
PEHTreHOBCKOM TPYOKN, yMEHbLUANock BABOE NPU YCTaHOBKE OKOMO haHTOMa CO CTOPOHbI, MPOTUBOMNONOXKHOM
PeHTreHoBCKoM TPybKe, NNacTuHbl U3 antoMUHNA TonwmHon (5,7 £ 0,1) MM. Takue perynnpoBku HanpskeHUs
[AOIMKHBI MPOBOANTLCS NPU aHOAHBIX TOKaX, KOTOPbIe YCTaHABNUBAKOT AN NONYYEHUSA PEHTIEHOBCKUX 3KCMNO3U-
unnno7.4.

M3mepeHne cnos NonoBUHHOrO ocrabneHns AOMKHO NPOBOAUTLCA C NOMOLLBIO AeTeKTopa, KOTOPbIA
obnagaeT NpakTUYeCKU MOCTOSIHHON CNeKTpanbHON YyBCTBUTENBHOCTLIO B AUANa3oHe, B KOTOPOM U3MeHSAeTCS
Ka4yecTBO U3My4YeHWUs, U KOTOPbIA AormkeH BblTb YCTAHOBMNEH Kak MOXHO Aanblue OT PEHTreHOBCKOW TPyOKu.
Onadparma peHTreHoBCKOW TPYOKM A0KHA (OPMUPOBATL MYHOK U3yYEeHUA HACTOMNBKO Y3KUIN, HACKOMNBbKO 3TO
BO3MOXHO MPW YCNOBWUU, YTO YYBCTBUTENbHBIA 06bEM M3MEPUTENBHOIo AeTeKTopa A0SMKEH NOMHOCTbLIO HAXo-
ONTBCA B NyuyKe.

Bce nocneaytolme aKkcnosuumMm KOMNeKTa akpaH/nneHka AoMmkHbl ObiTb caenaHbl Npu 3TMX ycTaBKax
3HAYEHWNIA aHOAHbIX HANPSPKEHWIA U TOKOB.

7.3 MeomeTpuUyeckue ycnosus

eomeTpuyeckme ycnosusi obrryueHNs KOMNNEKTOB NokKasaHbl Ha PUCYHKax 6 1 7. NprUeMHUK n3nydeHus
(komnnekT Nnbo AeTekTop) pacnonaratoT 3a PaHTOMOM Ha (PUKCUPOBAHHOM paccToAHUM 60 MM OT ero 3agHei
CTOPOHBI.

KOHTPOMbHbIA UHTErPUPYIOLLNA e TEKTOP MOXET 6bITb YCTaHOBMNEH OKONO PEHTTEHOBCKOWU TPYOKU Takum
0bpa3zom, 4Tobbl OH MOT ONpeaenaTb UHTEHCUBHOCTL PEHTTEHOBCKOrO Myyka, HO ero NornoLweHne He Npusoau-
N0 K U3MEHEHUIo UHTEHCUBHOCTU U3NYyYeHUA B paguaLUoHHOM none, chopMUpoBaHHOM KOMMUMUPYIOLLIE A cuc-
TEeMON. KOHTPONbHEIA AETEKTOP MOXET HAXOAUTLCA KaK CHapyXu, Tak U BHYTPU TOTO TENECHOro yrna ny4ka, B
KOTOPOM 3KcnoHupyeTcs komnnekT. OTeepcTue anadparmbl B2 AoMKHO GbITb OTPErynMpoBaHo Tak, YToGbl
cdaHTOM Bcerga o6nyyancs NofHOCTbLIO.

MN3MepuTenbHbIA MHTErPUPYIOLLMIA AeTEKTOP, YCTaHaBNMBaeMbI Ha MeCTO KOMNEKTa, AOSDKEH pacno-
narartbcsl, Kak nokasaHo Ha pucyHkax 6 n 7 n cornacHo 4.4.

3awmTHas wMpma us cBUHUAa AoMmkHa bbITb pacnonoxeHa 3a NPUEeMHUKOM U3NYyUYeHUsl Ha pacCTOAHUN
He meHee 400 MM OT camoi yaaneHHoON OT UCTOYHWUKA U3YyYEHUS NNIOCKOCTU, B KOTOPOW NPOBOAATCA U3Me-
peHus.

11
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Pasmepbl B MeTpax

W Y/ YA AHHYY
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1 — KOHTPONbHBIV AETEKTOP; 2 — haHTOM; 3 — U3MEepPUTENbHBIN AETEKTOP UMW NNEHKa; 4 — LUMPMa U3 CBUHLA

PucyHok 6 — eomeTprueckas cxema ycTponcTBa Ansd uamMepeHnsi HyBCTBUTENBbHOCTU
(cnoco6bl akcnonnposanus |, [ n lll)
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Pa3Mepr B MeTpax
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7 — KOHTPONbHbIN AETEKTOP; 2, 3 — daHTOMBI; 4 — U3MEPUTENBHBLIN AETEKTOP UKW NNEHKa; 5 — Luupma U3 CBUHLA

PucyHok 7 — NeomeTprueckas cxema ycTponcTBa Ans uaMmepeHnsi YyBCTBUTENBHOCTU
(cnoco6 akcnoHnposaHus V)
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7.4 JKcnoHUpoBaHue

B 7.1 ycTaHoBMeHo, 4TO YyBCTBUTENLHOCTL ONPeAenseTcs No Bo3ayLHon kepme K, Npu KOTOpOW nony-
YyaeTcs HeTTo-nnotHocTb 1,0. MpnbnmkeHHoe 3Ha4YeHWe aToN BO3AYLIHON KEpMbl MOXeT BbITb onpeaeneHo
N3MepeHneM npu paccTosiHUMU, BbIYUCIIEHHBIM A HETTO-MNOTHOCTM 1,0 NyTem UHTepPnonALMM NO CepUn CeH-
CUTOMETPUYECKUX SKCMO3ULUIA. DTO 3HAYEHWE BO3AYLLHON KEPMbl AOMKHO ObITb NOMYYEHO NPU UCNOMb30BaHUM
COOTBETCTBYIOLWEro haHToMa, Mpy PacCTOSHUN MeXAyY hOKYCOM U KOMMMEKTOM B AnanasoHe o1 1,5mao04,0mu
COOTBETCTBYIOLUX aHOAHOM HanpsikeHU, aHOOHOM TOKe M BpEMEHU 3KCMoHNpoBaHus. Bpemsi akcrnoHnposa-
HUA onpedensieTcs No MoKasaHusIM Ha NyrnbTe NUTaloLWero YCTPOWCTBa PEHTIeHOBCKOro annapaTa Wiu ¢
MOMOLLbHO BHELLHEro npepbiBaTens.

KomnnekT skpaH/nneHka obryyaroT B COOTBETCTBYIOLLEN KacceTe U nneHKy obpabaTeisatoT. Ecnv nony-
YeHHOe 3HaYeHue NNOTHOCTM HaxoauTces 3a npedenamu gnanasoHa 1,0 £ 0,3, paccTosiHne mexay okycom n
¢haHTOMOM HeobxoaMMOo oTperynmpoBaTh B npeaenax ot 1,5 4o 4,0 M, pykoBOACTBYSACH XapakTepucTUYECKon
KpvBOW. 3aTem AeNnatoT TpY IKCMO3NLMU 4115 MOSTyYeHUs Tpex n3obpakeHni co 3HaYeHUSIMN HETTO-MNOTHOCTH
D, nexauwe B ananasore 1,0 = 0,3. 3HaveHUs BO3AYLIHOM kepMbl K;, COOTBETCTBYIOLLME STVM TREM 3KCNO3N-
uusm, onpeaenstoT NMbo HenocpeACTBEHHO MO MNOKasaHUAM U3MEPUTENbHOTO AeTeKkTopa, MO0 BLIMUCAAIOT,
CMOsb3yA NoKasaHWs KOHTPOSTbHOTO AeTekTopa M,

Mocne sKCnoHNpPoBaHNA KOMMNEKTa Ha ero MecTo yCTaHaBNUBaOT U3MEPUTESbHBIA AETEKTOP U MOBTOPSA-
0T BKCNO3NLLMUN, COXPaHSAS HEM3MEHHbBIMU aHOAHOE HarnpsKeHue, aHOOHbIN TOK, BPeMS 9KCTIOHUPOBaHWUSA U pac-
CTOsAHMe A0 TPYOKN. ECNM MCTIONb3YeTCs KOHTPObHBIA AETEKTOP, He0BX0AUMO PerncTpMpoBaTh NokasaHna X,
N3MepUTENIbHOTo eTEKTOpa U COOTBETCTBYIOLLME NoKasaHUA KOHTPONbLHOro AeTekTopa M, . BBeas sHavyeHns
X Y IWm, KOTOpbIE ABNATCA CPEAHUMU PE3YNbTaTaMy NPU TPEX U3SMEePEHNAX, 3HaUEHNS BO3AYILHON kepMbl K;
KOMIMEKTa MOXHO BbIYMCTUTh, UCMOTMb3YA COOTBETCTBYIOLME KOHTPOSIbHBIE NOKasaHWUs MoHuTopa M, no cop-
myne

Ki = M{X /M m). 3)

7.5 O6paboTka pe3ynbTaToB

Mo xapakTepncTUHEeCKon KpUBor pasHuLLl AD; Mexay D;n 1,0 npeo6pasytoT B pasHuLbl Alog, K, koTopbie
NCMONb3YIOT AN KOPPEKLIUM 3MEPEHHBIX UM BLIMUCIIEHHBIX 3HaYeHWUI K, YToBbI Nony4nTh 3HaueHus K;, cooT-
BeTCTBYloWMe HeTTo-NNnoTHocTK 1,0. CpeaHee 3HaveHue K Tpex sHauveHwi K, onpeaeneHHbIX no gpopmyne,
npusedeHHoOM B 7.1, UCNOMbL3YIOT ANA pacyeTa YyBCTBUTENbHOCTU S

S:&,

K @

rae K BblpaxeHo B rpesix, a K, = 103 p.

NMpumeyaHnune— Takkak B COOTBETCTBAM C HACTOSILLIMM CTaHAAPTOM nonaraeTcsl, YTo popma xapakrepucTu-
YEeCKOW KpMBOWN HE 3aBMCUT OT KAYEeCTBa U3Ny4eHNs, KOppeKLus MoxeT ObiTb caenaHa no KpuBoW, NonyyYeHHoN npuy nobom
KayecTBe U3ny4eHus, ykazaHHom B Tabnuue 1.

8 OnpepeneHue YyBCTBUTENbHOCTU U CpedHEro rpagueHTa
6e3 xapaKTepucTM4YecKon KpMBom

EcnuuHTepecyloT TOMbKO 3Ha4YeHUA YyBCTBUTENLHOCTU U CPefHero rpaamMeHTa, a He popma xapakrepuc-
TUYECKON KPUBOW, MOXET ObITb MCMONb30BaHa criefyioLlas anbTepHaTUBHasi MeToauKa.

[nsa kaxgoro cnocoba aKCNoHMPOBaHUA, ykazaHHOrO B Tabnuvue 2, KOMMIEKT pacnonaraiT Ha paccTos-
HUU oT dokyca B npegenax ot 1,5 0o 4,0 M ¢ cooTBETCTBYIOWMM (PaHTOMOM B NyyKe (CM. PUCYHKK 6 1 7).
AHOAHBIV TOK 4OMKEH BbITb OTPErynnpoBaH Tak, YTobbl NoNy4nTh Ha NPOBGHOM 30bpaXkeHUn nocne 06paboTkn
HeTTo-NnoTHOCTL 1,0 £ 0,1. MNpK 3TOM 3HaYeHUM aHOQHOrO TOKa PEerynMpyLoT aHOAHOE HanpskeHue B COOTBe-
TCTBUM C 7.2.6, 4TO6bI NonyuuTh Tpebyemeliii CMO, ykasaHHbI B Tabnuue 2. 3atem HeobGxoauMo caenatb Mo
TP 3KCNO3NLUN KOMNNEKTa NPU KaXKAoM U3 ABYX pacCTosiHUMI, cocTaBnsiiowux 95 % 1 105 % paccTosiHua, npu
KOTOPOM BbINO YyCTaHOBNEHO 3HAYEHWE aHOAHOro Toka. Bo BpeMs 3TUX perynnpoBok paccToaHne Mexay dax-
TOMOM U NNEHKON, cocTaBngaoLlee 60 MM, AOMKHO OCTaBaTbCA HEU3MEHHbIM.

Ecnu ucnonb3ayeTcs KOHTPOSbHBIN AETEKTOP, AOIKHBI PErMCTPUPOBATLCA COOTBETCTBYIOLLME NOKA3aHUA
M, koHTponbHOro AeTekTopa.
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Cpasy nocne Kaxaon cepum U3 Tpex 3KCNo3vLMii BMECTO KOMIMIIEKTa A0MmKeH ObITb YCTaHOBMEH N3Mepu-
TenbHbIA AeTeKTop, U NpeablayLas 3KCNo3nUmMs OMKHA ObiTh MOBTOPEHA NPU TEX XXe aHOAHOM HanpPsXKeHU,
aHOHOM TOKe, BpeMeHU 3KCNOHUPOBaHWUA U PAcCTOSIHUA Mexay (haHTOM 1 AeTeKTOpOoM. [1rsi NOBbILIEHUs TOY-
HOCTU NOKa3aHWA N3MePUTENBbHOIO e TEKTOPa MOXET U3MEPSITLCS CYMMapHas Bo3AyLUHasi KepMa HEeCKOMbKUX
3KCMo3nunn. 3HaveHe BO3AYLIHON KePMbl PACCHUTLIBAIOT B COOTBETCTBUM € 7.4. [ANA KaXXA0M U3 LLEeCTN 3KCMo-
3ULUA, NPUBOASILLINX K 3HAYEHUIO HETTO-MOTHOCTU B paitoHe 1,0, 3HaueHue NNOTHOCTU crielyeT HaHEeCTU Ha
rpacuk Npu COOTBETCTBYIOLLEM 3HaYEHUN BO3AYLIHON KepMbl. B onTUMansHOM NpUBnAvkeHuu no wecTn Tou-
KaM, HaHeceHHbIM Ha rpacuk, JomkHa ObITh NpoBeeHa NpsiMast IMHKS U NO Hel ornpeaeneHo 3HavyeHne Bo3-
AYLWHON KepMbI, COOTBETCTBYIOLLIEE 3HAYEHUIO BO3AYLLIHOW KepMbl HETTO-NMOTHOCTU 1,0. 3HayeHue YyBCTBU-
TenNbHOCTU BbIYMCHIAOT No chopmyrne, NnpuBeeHHOW B 7.5.

CpenHuii rpagneHT A0MKeH onpeaensTbesl MPu UCMONb30BaHUN TOMO Xe CpefHEero paccTosiHUsA, KOTopoe
ncnonbL3oBanoch nNpu onpeaeneHun YyBCTBUTENLHOCTU. 3@ cUET U3MEHEHUA TOSMbKO aHOOHOTO ToKa AOSDKHbI
6bITb MogobpaHbl AKCMo3uLMK, Tpebylowmecs AnA nonyveHns HeTTo-nnoTHocTen 0,25 + 0,051 2,0 + 0,1.Moc-
ne onpepaeneHnst Heo6xoANMbIX yCTaBOK aHOAHOMO TOKa A1s1 KaXKA0W U3 HAX PerynunpyroT aHoAHOE HanpsbkeHue
B COOTBETCTBUU C 7.2.6, 4Tobbl nonyuntb Tpebyemelin CINO, ykasaHHbIv B Tabnuue 2. 3atem gormkHbI 6biThb cae-
NaHbl TPU 3KCMO3ULLUA KOMIMIEKTa NP KaXXA0M U3 AByX YCTaBOK aHOHOr0 TOKa U NPU KaXKA0M U3 [1ByX paccTos-
HWin, cocTaBnawwmx 95 % un 105 % paccTosiHus, NpUM KOTOPOM orpedenanUcb YCTaBkA aHOOQHOro TOKa,
cnepaosareribHO, Bcero 12 akenosuumin. Ecnm ncnonbsyertcs KOHTPOrbHLIA AeTeKTop, nokasaHua M, oaHospe-
MEHHO Nony4yaemele Ha KOHTPONbHOM AeTeKTope, AOMKHbI PErMCTPUPOBATLCA AMNSl KAXKAO0N 3KCMO3ULUA.

Cpasy nocne Kaxgon cepum U3 Tpex 3KCrno3mumnin BMeCTo KoMMIekTa AomkeH 6biTb yCTaHOBMNEH U3Mepu-
TeNbHbIA AeTEKTOP, U NPeablayLas 3KCNo3nUmMs A0IPKHa BbITb MOBTOPEHa NPU TOM XK€ aHOQHOM HanpsbKeHUN,
aHOAHOM TOKe, BpeMeHW 3KCMOHUPOBaHUSA U paccTosiHUM Mexay hbaHToM 1 geTekTopoM. MNpoueaypy, onucaH-
HY'0 BbILLE NPUW ONpeaeneHnn YyBCTBUTENbHOCTH, MOBTOPSIIOT A1 onpeAeneHns 3HauyeHUA BO34YLLIHOM KepMbl
K, n K,, cooTBeTCTBYIOWMNX HETTO-NNOTHOCTU Dy = 0,25 1 D, = 2,0, COOTBETCTBEHHO. 3aTeM BbIMUCTAIOT cpef-
HWIA rpagneHT no popmyne, NpuBedeHHOW B pasgene 6.

9 HeonpepeneHHOCTb

HomxkHo 6bITb paccunTaHo 3HaveHue obLelh Heonpe4eneHHOCTH.

[ omKkHO BbITb yY4TEHO BCE, UTO MOXET CYLLLECTBEHHO BIUSITL Ha obLwyto HeonpedeneHHoCTb. OCHOBHBLIMU
NCTOYHUKaMUK 0BLL el HeonpeaeNeHHOCTU ABMATCA:

- KepmameTp,

- AeHcuToMeTp,

- BOCNPOW3BOANMOCTb U KannbpoBOUHbIN KOSMULMEHT KOHTPOMBHOM KAMepbI,

- KanubpoBKa Ka4yecTBa N3Ny4eHNs,

- HEKOHTpONMpyeMoe paccesiHue,

- HecTabunbHOCTL NpoLecca 06paboTku.

PesynbTupytollee sHayeHne obLern HeonpeaeneHHOCTN AOMKHO BbITb TaknM, 4To6bl OTHOCUTENbHAsA
paclumpeHHas HeonpeaeneHHocTb U/S (C goBepuTenbHON BepoaTHOCTbIO 95 %) pesynbTaTa U3MepeHusi
yyBCcTBUTENLHOCTU S GbINaHe 6onee 0,09 n oTHoCUTeNbHas pacnpeHHasi HeonpegeneHHocTs U/G (c aosepu-
TenbHol BepoAaTHOCTLIo 95 %) pesynbTaTa nusMepeHuii cpegHero rpagueHTa G 6elna He 6onee 0,07.

MapameTpbl S U1 G eANHON CUCTEMbl 3KpaH/MMeHKa MOryT U3MepATLCH TOMbKO B TOM Crlydae, ecnu
HeonpeaerneHHOCTb onpeaeneHa MeToaoM, ykasaHHbIM BhlLLE.

MpumeyvaHune 1— OueHka KOSHDULNEHTOB YYBCTBUTENBHOCTW, OCHOBaHHAA Ha ANUTENbHbIX ONbiTax [2], Mmo-
KeT 6bITb MCNONb30oBaHa AN pacyeTta o6LWen HeonpeaeneHHOCTU.

MpumeyaHue 2— YkazaHHbI YPOBEHb AOBEPUTENBHOW BEPOSITHOCTH, Kak Npasuno, ByaeT gocturarbesa npm
3HaveHun koaunumeHTa oxeata K okorno 2 (cM. cHocky [2] B Bubnuorpadum).

MpumevyaHune 3— 3Ta cBsA3b YPOBHA JOBEPUTENBHON BEPOATHOCTY U KO3ppULMeHTa oxsaTa OCHOBbLIBAETCS
Ha NPeanoroXeHnn OTHOCUTENLHO pacnpedeneHnst BEpOsATHOCTU Pe3ynbTaToB uamepeHuil. bonee ocHoraTteneHble obbsic-
HeHWs gaHsbl B [2].

MpumedaHune 4 — YcTaHOBNeHHbIE BbiE NPeaerbl Arsi OTHOCUTENbHbIX PaCclLMPeHHbIX HeonpeaeneHHoc-
Tel 03HAYaloT, YTO PeaynbTaT U3MepeHnsi YyBCTBUTENBHOCTY S nnv cpeaHero rpagmeHTa G He GyaeT OTKIOHATLCA OT
HEN3BECTHOr0 UCTUHHOIO 3Ha4eHns Gonee Yem, NpMMepHo, Ha 9 % Ansi YyBCTBUTENbHOCTU S U, NPUMEpPHO, Ha 7 % ans
cpeaHero rpagueHTa ¢ BepoATHOCTLIO 95 %.
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10 lMpoTokon ucnbiTaHNK

B npoTokorne ncnbiTaHnii A0MmMKHbI BBITb NpUBeAeHbl crieayowmne daHHbIe:

a) ccblflka Ha HacTOALWNIA cTaHaapT;

b) xapakTepucTuyeckas KpuBas, UYyBCTBUTENBHOCTb U CPEAHUN FpaUeHT;

C) HauMeHoBaHMWe UcnbiTatensHOro c6opyaoBaHNs;

d) garta ucnbiTaHWi;

e) 6p3aHa UM HanMeHoBaHWe N3roTOBUTENS UMK NOCTaBLLKuKa, 0603HaYeHUEe MapKX NN TUNA, CEPUAHBIA
HOMeEP UK rof BbiMycka yCUnmearwLLero akpaHa;

f) 6paHA MMM HauMeHOBaHUE U3TOTOBUTENS UMM MocTaBLuka, 0603Ha4YeHe Mapkn Unu Tuna, HoMmep
3MYILCUN MK rof BblNycka peHTreHorpadniecKon NneHKu;

g) Tun KacceTbl, Cn UCNOSb3yeTcs peHTreHorpaduydeckas kacceta, To 6p3HA UMM HaUMeHoBaHWe
N3roTOBUTENS UK NocTaBLLMKa, 0603HaYeHe MapKX UMW TUMa, CEPUIAHBIA HOMEP UMK roJ BbIMycKa KacceThl;

h) kayecTBO Ny4vka Unm BUA MEQULMHCKOrO NPUMEHeHUs (T.e. cnocob akcnoHuposanus I, 11, 11, 1V);

i) Bpemsl aKCMOHNPOBaHUS;

j) ycnoBus 06paboTku nnu, ecnu nneHka obpabaTbiBaeTcsa B YCOBUSX, KOTOPLIE OTIIMYAKOTCA OT YCIo-
BWIA, PEKOMEHAYEMbIX U3rOTOBUTENEM, AeTarbHOE U3NOXEeHWNe 3TUX YCIIOBUIA.

Ecnunnpusoantca ToNbKO 0AHO 3HaYeHNe YyBCTBUTENbHOCTU CUCTEMBI M 3Ta CUCTeMa He NpeAHa3HayeHa
AnNsA cneumanbHoro NPUMEHEHUs, Harpumep, Ana nccnegoBaHns rpyaHoN KNeTkU, pekoMeHayeTcs NCNomnb3o-
BaTb 3HAYeHWe YyBCTBUTENbHOCTU, NONy4eHHOoe cnocobom akcrnoHnposanus Il (cm. Tabnuuy 2).
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Mpunoxexne A
(cnpaBouHoe)

O6ocHoBaHue

A1 dopma xapakTepncTN4ecKon KpuBOn

B Hactosilyem cTaHgaprte nonaraertcs, 4To hopma XxapakTepucTUHeckon KpMBOM HE 3aBUCUT OT CMEKTPA PEHTTEHOB-
CKOro M3ny4eHusi B onpeaerneHHom AnanasoHe aHOAHOro HanpshkeHus. B oTnnume oT YyBCTBUTENBHOCTYU, Afsl CUITbHOM
3aBMCMMOCTU DOPMbI XapaKTEPUCTUHECKON KPUBOMN OT PEHTIEHOBCKON 3HEPrMN HET HUKaKMX (PU3NMUECKMX NPUUMH. PasHoe
Ka4eCTBO U3Ny4eHus1 0ObIYHO NPUMBOAUT K PA3NUYHOMY NOSIOXEHUIO XapaKTepUCTUYECKO KPMBOW NO rOPU3OHTanbHOM ocK,
Ha KOTOPOW OTKNazAbIBaIOTCA 3HAYEHUs norapudma akcno3nummn. NaeHTM4UHOCTb hOpMbI KPUBLIX MO3BOMSAET OXMUAATh 0au-
HAKOBOIO BOCMPOMU3BEAEHUs NMONMy4aemMoro KoHTpacTa Ha 06paboTaHHON NneHke U 0AUHAKOBOIO CpedHero rpagueHTa.
MoaTomy 3HaYeHUE IKCNO3ULIMM KOMIIEKTa SKpaH/NneHka/kacceTa MOXHO U3MEPSITb B OTHOCUTETNbHBLIX eAUHULIAX, a A4S
onpeaerneHusi GOpMbl CEHCUTOMETPUUECKON KPMBON MOXHO MCNOSb30BaTh N060e N3 YeTbIpeX KAYECTB U3NYyUEHUs], COOT-
BETCTBYIOLMX YCTAHOBNEHHBIM A4S ONpeAeneHns YyBCTBUTENBHOCTH.

A.2 YyBcTBNTENBHOCTbL

YyBCTBUTENBHOCTE CUCTEMBI SKPaH/NNEHKa, Kak NPaBuIo, 3aBUCUT OT CNEKTPa PEHTIEHOBCKOIo U3Mny4YeHus], nagaio-
LLero Ha NPMEMHUK U306paXkeHUs1, a TakxKe OT 40NW COAEPKALLETOCH B 3TOM M3Iy4eHUN PacCesiHHOTO M3Ny4eHusi U ero yrmo-
BOrO pacnpegeneHusl.

MosTomy xenatenbHO, YTOBbI IKCNOHWPOBAHME NPOBOAWITIOCE B YCMOBUSIX, MAKCUMAribHO NPUONWXKEHHbIX K Meau-
LUMHCKON NPaKTUKE, a 3HA4YUT, YyBCTBUTENBHOCTL 4OIDKHA U3MEPATLCA APYIMM criocobom, yem chopmMa xapakrepucTuiec-
KOW Kpueon. B aTom cnyyae napameTpbl M3ny4eHUn, yCTaHOBIEHHbIE A4S onpeaeneHusi popMbl XapaKTepucTUHEeCKON
KPWBOW, N3MEHSIIOT Tak, YTOObI B U3NyYeHUAX NPUCYTCTBOBANM onpeaerieHHble A0 pacCesHHOIO U3Ny4eHusl, oTNnyaio-
LWerocsi NO CNeKTpy U NPUBOASILLLETO K HeGOoNbLUMM U3MEHEHUSIM KaYeCcTBa u3nyyeHust. cnonb3ys noaxopasiwme haHToMbl U
COOTBETCTBYIOLME AHOAHbIE HAMNPSHKEHUS, UMUTUPYIOT YCIIOBWS 3KCTIOHMPOBAHUS NPY Pa3HbiX BUAAX MeAULIMHCKMX Uccre-
JoBaHuii. KoMmnnekT akpaH/nneHka/kacceta pacnonaratot 3a aHTOMOM M 3KCMOHVPYIOT B onpeferneHHbIX reomeTpuyec-
KMX YCMOBUSIX, @ IKCMO3MLUMIO M3MePSIoT B aBCONIOTHLIX eanHULAX (rpesix).

A.3 ®aHTOMBI

B MeanumnHCKOM peHTreHonormm haHTOMOM Ha3blBalOT OO bEKT, KOTOPLIN BeaeT cebs TaK e, Kak YenoBe4ecKkoe Teno
UIK €ro 4acTb B OTHOWEHWUW ocnabnenusi, hunsTpauum Unu co3aaHns paccesHHoro nanyvenuns. Ha ocHosanum atoro
onpeaeneHvsi npeanaraemsle HacTosILUM CTaHA4APTOM MnacTuHbl n3 antomuHus U NMMMA, HecMmoTpA Ha nx NPOCTOTY,
MOTyT UMeHOBaTbCs1 (haHToOMamu. Mpu NpaBUIbBHOM NPUMEHEHUM YCTAHOBNEHHBIX CNOCOGOB 3KCNOHMPOBAaHWUA ANs onpe-
AeneHusl YyBCTBUTENBHOCTU (DAHTOMbI (OUNBTPYIOT PEHTIEHOBCKOE N3IyHYeHNe NPaKTUHECKU TaK Xe, KaK COOTBETCTBYIO-
LMe YacTun Tena, co3gaBasi COOTBETCTBYIOLWME pearbHbIM YCIIOBUSIM OOMNW PacCesiHHOTo nanyvenusi. Cnegyer oTMeTUThb,
4YTO 3a WCKIYeHUeM cnocoba 3KCNOHWPOBaHUs |, NMpu COOTBETCTBYIOWMX MEOANLMHCKMX UCCNEA0OBAHUAX UCNONL3YIOT
oTceuBaiowwme pacTpsl. [lonaraetcs, 4To haHToMbI Ansi cNoco6oB skenoHupoBaHus Il — IV npu ux ncnonb3osaxum B onpe-
JeneHHbIX reOMEeTPUYECKUX YCITOBUSIX CO3Aal0T TaKne J0NMU PacCesiHHOrO U3Nny4eHnsi, KOTOpbIe MMEKT MECTO B U3Ny4YeHN-
S1X 32 OTCEMBAOLLMM PACcTPOM, a He 3a NauneHToM. MosToMy BKIIOHEHMA OTCEUBAIOLWENO PacTpa B SKCNEPUMEHTanbHbIE
yCTaHOBKM He TpebyeTcs.

Taknm 06paszom, haHToM SIBNSAETCA NPUrogHbIM ANA onpegeneHns YyBCTBUTENbHOCTH, €CINN OH Co3aaeT paavaum-
OHHOe rnone, obecrnevnBaoLLEee Ty e YYBCTBUTENBHOCTb, YTO U B PaAMAaLNOHHOM NOMe, B KOTOPOM HAXOAUTCS NPUEMHUK
M3NyYeHVsi B PEHTIreHONOrm4ecko npaktuke. [nsa BbINONIHEHUA 3TOrO YCNOBUSA peluatoLLiee 3Ha4YeHne nMmeeT punbTpaums
1 paccesiHne haHTOMOM PEHTTEHOBCKOIO U3ny4veHus, a ocnabneHve haHTOMOM PEHTTEHOBCKOIO U3Nny4eHuns, NpouHTerpu-
POBaHHOTO MO 3HEPIUSIM BCEX (DOTOHOB, HE OKa3bIBAET BITUAHWA Ha Pe3ynbTUPYIOLLLYIO YYBCTBUTENBHOCTL. [ToaTOMy Hecy-
LLEeCTBEHHO, YTO NPO3PaqvHOCTb PaHTOMOB, YCTAHOBMNEHHbIX HACTOAWMUM CTaHAAPTOM, BbIlLE, YEM Y COOTBETCTBYIOLLMX
yacTten Tena.

A.4 Bo3spywHas kepma

PacnpegenexHve bOTOHOB N0 3HEPIMW B PEHTTEHOBCKOM My4Ke onpeaenseTcs aHOOHbIM HanpsikeHneM, matepua-
TIOM MULLEHN 1 OUNbTPaLME N MOXET XapakTepu3oBaTbCA CNEKTPOM PEHTIEHOBCKOro Many4eHus. Kauectea nanyyeHus,
YCTaHOBITEHHbIE B HACTOSILLEM CTaHAApTe, MOTYT CHUTAaTBCH ONOCPeaOBaHHLIMU ONPeaeneHUsAMN CreKTPOB PEHTIEHOB-
CKOro nanyudeHusi. B npuHuune, obny4eHne peHTreHOBCKMM M3NyYeHUEM C U3BECTHbLIM CMEKTPOM MOXHO OXapakTepun3o-
BaTb KONMMYECTBOM (DOTOHOB (MMM SHEPIMEN W3Ny4YeHus), NpoXoasiumx(ero) vepes onpedeneHHylo niowans, HO Mo
TEXHUYECKMM W IKOHOMMWYECKUM MPUYMHAM 3T XapaKTepUCTMKM HE UCMONb3YIOTCA B HACTOSAWEM cTaHaapTe. Bmecto
M3MEpPEHUsI CaMOro U3Ny4YeHusl, U3MepseTCsl BO3OENCTBME ero Ha BO34yX Npy CTaHAAPTHLIX TeMnepaType 1 AaBleHuun.
MoaTomy HacTOAWMI CTaHAaPT NpeanMcoiBaeT UCMONb30BATb PUNHECKYIC BENVHUHY «BO3OYLUHON KEPMbI», BblpaXKeH-
Hyto Brpesix (I'p), B cooTBeTcTBMM C NpoTokonom MKPU (ICRU) Ne 60 [4]. VickyccTBEHHOE CrOBO kepMa NpeAcTaBnsieT nepe-
BOA, aHIMUIACKOro TepMuHa «kermay», kOTOpbI ABnseTcs abbpeBnaTtypol cnoe: kinetic energy released per unit mass
(kMHeTM4Yeckas 9Heprusl, oOCBOGOXAEeHHas B egUHMLE MacChl).
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B T0 Bpems kak BO3AyLLIHAA KEPMa CBA3aHAa C Ha4arbHbIMU KWNHETUMECKUMU SHEPTMAMU BCEX 3apsDKEHHbIX YacTul,
0CBOGOXAEHHbIX U3Ny4YeHUeM, TPAAULMOHHASA BENUHYMHA «9KCNO3MLMOHHAs A03a%», BbIpaXXeHHas B KyNOHaX Ha KUMorpamm
(Kn/kr), cBazaHa ¢ o6wmm 3apsigom 06pa3oBaBWLINXCA MOHOB. B agnanasoHe sHepruii GOTOHOB, UCNONb3YEMOM B MEAULIMH-
CKOW PEHTIeHONOrK, CyLLLeCTBYET NOCTOSIHHLIN KO3 DULMEHT NepecyeTa ANs 3TUX ABYX BENWUYWH, CNeaoBaTernbHO, BO3-
OYWHYI0 KEPMY MOXHO ONnpeaensitb NyTeM U3MepeHNs 3KCNo3NUMOHHOM A03bI (T.€. C NOMOLLBI0 MOHU3ALUMOHHOW KaMepbl).

A.5 3aBNCMMOCTb YYBCTBUTENbLHOCTH OT Ka4eCTBa U3NYy4YeHUA

Tak Kak BO3AyWHas kKepMa XxapakTepusyeT BO3aeiCTBIE U3NY4EeHNA C BO3AYXOM U He aBnAeTcA abcontoTHOM Mepoi
M3ny4eHns), YyBCTBUTENbHOCTb CUCTEMbI 3KpaH/NNeHKa TOXe He ABNAETCA aBCONIOTHON BENWYNHON, KaK 3TO MHOTAA CUnTa-
etcs. o cywecTBy, HyBCTBMTENBHOCTb ABMSETCS HE YEM UHBIM, KaK pe3ynbTaToM CPaBHEHUS «HyBCTBUTENBHOCTUY CUCTE-
Mbl 3KpaH/NNeHka u «MOHU3ALMOHHOW YYBCTBUTENBHOCTUY BO3AYXa NPW KOHKPETHOM CnekTpe uanydenus. Kak peaynbtar
TaKoro CpaBHEHUS, YyBCTBUTENBHOCTb, KaK NPaBWNO, YMEHbLAETCA NPW HU3KUX aHOAHBIX HANPSKEHUAX, HE3aBUCUMO OT
0CO6EHHOCTEN CUCTEMBI SKPAH/MITEHKA, YTO, Ka3anock 6bl, NPOTUBOPEYNUT HE3HAYUTENBHOMY YBENUYEHNIO 3P DEKTUBHOC-
TV NOFNOLLEHNA NPU HU3KUX aHOAHBIX HANPSKEHWUSX, KOTOPOe 06bIYHO HAbnAAaTCH Y CMCTEM 3KpaH/NNeHka.

YMeHbLWeHNe YyBCTBUTENBHOCTU MOXHO OO BACHUTL, NPUHWMas BO BHUMaHWE 3HepIrnio HOTOHOB PEHTIEHOBCKOIo
nany4enus. B ananasoHe aHepruii poTOHOB, NCNONB3YEMOM B MEAULIMHCKOW PEHTIEHONOTUN, MOHU3ALMS MONEKYN BO3AY-
Xxa MoxeT OblTb BblaBaHa POTO3NEKTPUYECKUM 3P HEeKTOM NN KOMNTOHOBCKUM dchchekTom. MNpun sHepruax cebiwe 90 k3B
BEPOSTHOCTE MOHWU3ALMM MOIEKYN BO3gyxa yMeHbwaeTcs bbicTpee pocTa yBenuyeHuss aHeprum ¢potoHa BCneacTene
AOMUHMPOBaHUA hoToanekTpuyeckoro 3chdekta B HUKHEN YacTu guanasoHa. CnegoBaTtenbHO, NPU 3HEPTMAX POTOHOB,
KOTOpble XapaKTepHbl AN Ny4YKa PEHTTEHOBCKOTO U3NYy4YeHWs, yCTaHOBNEHHOro Ans cnocoba akcnoHnposanus I, cpegHsa
BeNUYNHa BO3AYWHOW KEPMbI HA DOTOH GyaeT 3aMeTHO HUXE, YeM NPU 3HEPruax GOTOHOB, NPUMEHAEMBIX NpY cnocobe
aKkcnoHnpoBanus |. C apyron CTOPOHbI, CPEAHAS BENUYUNHA SHEPTUW, NOTNOWEHHON B 3KPaHaX Npu pacyeTe Ha Nagalowmn
(HOTOH, MEHSIETCA MAro Npuw nepexope ot cnocoba akcnoHnpoBanus | k cnocoby akcnoHmposanus Il. 3To B OCHOBHOM CBS-
3aHO € TeM, YTO NOIMOoLEHNE onpegensieTca MHoOXuTenem (1-e™# d), rae p — ko3 duumeHT nornoweHnsa n d — TonwmHa
NornowatoLLero cnost. Y cunbHbIX NOrnoTuTenem, Takux kak hnyopecueHTHbIE 3KpaHbl, Aaxe 6onblune M3aMeHeHUs! B 3Ha-
YeHUN 9 NpUBOAAT TOJNbKO K YMEPEHHbIM U3MEHEHUAM B NnornoweHnn. Hanpumep, ANA yBennyieHus pearnbHOro nornouye-
HUsI, cocTaensiowero npumepHo 33 % Ao Teopetndeckoro nornowennst 100 %, To ecTb Becero B 3 pasa, Tpebyetcsi
yBenuyeHne koadduumeHTa NormoweHnst u A0 3Ha4YeHusl, CTpeMaweroca Kk 6eckoHevHocTn. B gononHeHune kK sTomy
OCHOBHOMY achhekTy, bonee Beicokas adpheKTMBHOCTb NOIMOLWEHUS 3KPaHOB NPU HU3KUX 3HEPIUSIX, KOTOpbie Npeobnaa-
l0T B CMeKTpe npu cnocobe akcnoHMpoBaHus |, B 6onbLuer yactm komneHeupyeTca 6onee HU3Kow cpeHen sHeprueii hoTo-
HOB B CMeKTpe. Tak Kak Konu4ectBo nanyyaemMmoro 3kpaHamu nioMmMHeCUeHTHOro ceeta, npueogsuiee K 06pa30|3aHmo
onpegeneHHoON NMOTHOCTU Ha NNEHKE, CUMbHO 3aBUCUT OT NOMMOLWEHHOW 3HEPIUK, CPEeAHUN BKNaA, K&XKA0ro PEHTTEHOBCKO-
ro oToHa B ONTUYECKYIO NNOTHOCTB, rpy6o roBops, 6yaeT oguHakoBbiM npu cnocobax skcnonnpoeanus | v ll. Cnegoea-
TeNnbHO, rMaeHbIM 06pa3om, OTnuyMe B CpeaHeM 3HaYeHWW BO3AYLUHOW KepMbl Ha pOTOH NpuBoAUT K Gonee HU3KON
YYBCTBUTENBHOCTU MPU cnocobe skcrnoHnpoBanus | cornacHo hopmyne, npusegeHHon e 7.1. MNpu cnocobax akcnoHmpoBa-
Hust [l — IV oTHOCKTENbHbIE N3MEHEHUSA YYBCTBUTENBHOCTU OB6bIMHO MEHbLLE, YTO MPOUCXOANT U3-3a YBENUYEHUS BKNaaga
KOMIMTOHOBCKOIO 3pheKTa ¢ pocTOM 3HEPrum POTOHOB, MEHEee CyLWEeCTBEHHOIO Pa3nuynsa cpeaHnx SHeprumn poToHoB B
COOTBETCTBYIOWUX PEHTTEHOBCKMX CNekTpax v 6onee 3HauMTenbHOro NEPEKPLITUSI TUX CNEKTPOB € K-Ckavkamu nornoe-
HWSI NIOMWHOMOPOR B 3KpaHax.

XOTs OCHOBHbI€ NOMOXEHUS!, U3NOXKEHHbIE B 93TOM 06 BSICHEHUW, PAaCNPOCTPaHSIOTCS Ha BCE CUCTEMBI IKPaH/MNeHkKa,
TOYHAS 3aBUCUMOCTE YYBCTBUTENBHOCTMN OT KAYECTBA M3TYHEHUSI MOXET UMETb CYLLLIE@CTBEHHbIE OTNUHYNA Y CUCTEM PA3HOTO
TMNa. 3TO, B OCHOBHOM, CBSI3aHO C TEM, YTO AN U3roTOBRMNEHNs ryopecLeHTHbIX SKPaHOB UCMOMb3YyTCs pa3nuyHbie
NoMUHOGOPBI € Pa3HbIMU CNIEKTPaMK NOTMOLLEHUSA U, B YACTHOCTY, € pasdHbiMy K-cKavkaMu NornoLeHus.

18



rOCT P UCO 9236-1—2008

MpunoxeHne B
(obsaszaTenbHoe)

CBefieHMA 0 COOTBETCTBUMN HaLMOHalNbHbIX cTaHAapToB Poccuickon Pepepaummn
CCbINOYHBLIM MeXAYHapoAHbLIM cTaHOapTaMm

Ta6nwuuya B.A1

OB603HaYeHUe CChINOYHOro

OB603Ha4YEHNE U HAMMEHOBaHWE COOTBETCTBYIOLLErO HALMOHANBHOTO cTaHJapTa
MeXOyHapoAHOro cTaHaapTa

NCO 5-2:2001 *
NCO 5-3:1995 *
NCO 554:1976 *
MO3K 60522:1999 FOCT P M3K 60522—2001 WNanyuatenu peHTreHoBckue. Metoabl onpeaeneHus no-

CTOSIHHOWM chunbTpaumm

* COOTBETCTBYIOWMI HAUMOHAMNBHBIN CTaHZ4ApT oTCcyTCTBYET. [lo ero yTBepgeHnsi pekoMeHagyeTcsi UCNnonb30BaTh
nepeBoj Ha PYCCKUM S3blK AaHHOTO MEXAyHapoAHOro craHgapTa. [lepeBoa JaHHOIO MeXAyHapOAHOro craHgapTta
Haxogutcs B PegepanbHOM MHHOOPMaUUOHHOM hOHAE TEXHWYECKUX PErNamMeHToB U CTaHOapTOB.
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) OTKOPPEKTUPOBAHO M NepenedaTaHo B 1995T.
CopepXuT LeHHY0 MHAOpMaLMI0 O PEHTFEHOBCKON CeHeUTOMETpUn, Gnbnuorpacuio 1 rnoccapuvn.
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