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ro1b308aHUsT — Ha ouyualnbHOM caume PedeparibHo20 a2eHmcemea o MmexHU4YeCKoMy pez2yrupogaHuro U
Mempornozauu 8 cemu MIHmepHem
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BBegoeHue

YCTPOWUCTBA ONA NONYYEHNA UNPPOBLIX PEHTTEHOBCKUX M3OBPAXKEHWW Bce 6onee wu-
PDOKO MPUMEHSATCHA B MeAULIMHCKOW AnarHoCTUKe U byayT BCce B DONMbLUEN CTENEeHMN 3aMeHATb 0DbIYHbIE (aHa-
NOroBLIE) YCTPOUCTBA ANA Nony4YeHUsa n3odpaXeHus, Takme Kak CUCTEMBI 3KpaH — MNMieHKa N aHarnoroBble
TeneBnsnoHHble cuctemebl ¢ YCUTTMTENEM PEHTIEHOBCKOI'O N30OBPAXEHWA. NoaTomy Heobxoanmo
onpeaennTb NapamMmeTpbl, onuckbiBaroLllme cneunduyeckme CBOMUCTBa U30DPpaXXeHUU, NOMyYeHHbIX Ha TaKux
YCTPOUCTBAX ONA NONYYEHUA LUNPPOBLIX PEHTTEHOBCKUX U3OBPAXXEHWW, n ctaHgapTuso-
BaTb npoLeaypy Ux nsmepeHusl.

B Hay4yHOM MUpe BO3pacTaeT cornacue no noBoay Toro, Yto AN onnucaHust peHTreHOBCKUX M30DpakeHnn
Hanbonee nogxoaswmm napameTtpom ansaetca KBAHTOBAA SOPEKTUBHOCTb PETCTPAUUN (DQE).
DQE onuceiBaeT cnocobHOCTb YCTPOUCTB ANA NONyYeHUs KU30DpakeHUsa COoXpaHATb OTHOLUEHWE CUr-
Han — WwyM OT paguaLluoHHOro Nons Ao pesynbTupyrowero UM poBoro nsobpaxeHus. Nockonbky B peHTre-
HOBCKUX M306paxeHnsx LUYM pagmaumoHHOro nong TecHo cessaH ¢ yposHem BO3QYWHOWM KEPMbI, DQE
MOXeT BblTb NPUHATA AN onucaHnsa ao3Hon addekTusHocTu gaHHoro YCTPOUCTBA ONA NONYYEHUA
LHNOPOBOIMO PEHTITEHOBCKOI'O U3OBPAXEHWA.

[TpnmedyaHwmne—Hecmorpsa Ha To, 4To DQE WNPOKO ncnonb3yeTcs Ans onucaHus yCTPOUCTB ANA NONyYeHns
N300paXKeHns, CBA3b MEXAY 3TUM (PU3NYECKUM MNapamMeTpPoOM 1 BOCNPUATUEM n3obpaxeHust HabnwgaTenem euwe He Bnorl-

He noHsaTHa [1], [3].

DQE yXe LUMPOKO UCMONb3yeTcs U3rotosutensamu ansa onvcadHus YCTPOUCTB ANA NONYYEHUA
LIM®POBbLIX PEHTTEHOBCKMX N30OBPAXXEHUWN. DQE Tarke TpebyeTcsl perynvpyrolmm opraHusaumsam
[TakMm Kak AOMUHUCTpaUUA npoaykToB nutaHna U HanutkoB (FDA)] ana npoueaypbl gonycka npoaykumm K
ynoTtpebnenunto. OgHako A0 HACTOSILLEro BPpEMEHW HET cTaHAapTa HU ANS YCNOBUN U3SMEPEHUS, HUA NSl NPoLLe-
Oypbl USBMepeHUd, YTo BedeT K TOMY, YTO 3Ha4YeHUs, NoNyvYeHHble U3 pa3HbIX UCTOYHUKOB, HeNb35 CpaBHUBATD.

[1TosTOMY HacToALWMKY cTaHaapT co3gaH Angd pernaMmeHTauuMn npoueaypel MUsSMepeHnuin U popmaTta gekna-
paumn cootBetcTBuss KBAHTOBOW JdPEKTUBHOCTU PEMMCTPAUMMU pns YCTPOUCTB [ONA
NONYYEHNA UNPPOBbLIX PEHTTEHOBCKNX M30OBEPAXKEHUW.

[1pn pacdyeTax DQE, npegnaraeMbliX B HACTOSALWEM cTaHOapTe, npeanonaraetcsd, YTo OTKIMUK CUCTEMBbI
N3MepeH Anst 06 bEKTOB, KOTOPbLIE OCMABNAT BCE 3HEPrMn 0aNHaKOBO [5].

Hactosawmn ctaHaapT byaeT noneseH N3roToBUTENAM, NOTPedbUTensam, AUCTprUdbIoTOpamM 1 Perynupyro-
LLIMM OpraHusaunam. 3TO BTOPOU OOKYMEHT U3 Cepun U3 Tpex cTaHOgapTOB:

- Yactb 1, «kotopast Oyaetr npeaHasHadeHa ansa PEHTIEHOIMPAOUN, 3a  ucknodeHunem
MAMMOI PAPN n PEHTITEHOCKOTTAN;

- Yactb 1-2 (HacTtoawmn ctaHgapT), npegHasHadeHHasa ana MAMMOIT PAOKUNA,

- YacTtb 1-3, koTopast byaeT npeagHasHadvyeHa aAngd AeTEKTOPOB ANHAMUYECKUX N300paXKeHUN.

DTU CTaHAapThl MOTYT paccMaTpuBaTbLCA Kak nepBad vacTb rpynnel ctTaHaapToB MOK 62220, onuceiBalo-
wmx napameTtpbl YCTPOUCTB ANA NONYYEHUA UMOPOBOIMO PEHTTEHOBCKOIO M30OBPAYXKEHUA.

IV
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

U3aenna meguULMHCKUe anekTpuyveckue

XAPAKTEPUCTUKU YCTPOUCTB AJ1A NONYYEHUA LUDPPOBbLIX PEHTTEHOBCKUX
U3OBPAXXEHUN

YacTtb 1-2

OnpepeneHue KBaHTOBOU 3¢h(hpeKTUBHOCTU perucTpauuu.
HeTeKkTopbl, UCNONb3yeMble NPU MaMMorpadgun

Medical electrical equipment. Characteristics of digital X-ray imaging devices. Part 1-2. Determination of the detective
guantum efficiency. Detectors used in mammography

[lata BBeaeHnsa — 2012—03—01

1 Obnactb NpMeHeHuUA

Hactoawun cTtaHgapT ycTaHaBnMBaeT MeTod onpeaeneHud KBAHTOBON 3PEKTUBHOCTW
NETEKTOPA ans YCTPOWUCTB ANdA MNONYYEHUNA UNNPPOBOIO PEHTTEHOBCKOIO N30OBPAXKEHUA B
dbyHKuMM BO3OQYWHOW KEPMbl n MPOCTPAHCTBEHHOW YACTOTbI B AnanasoHe pabo4vux yCrosuii,
ycTtaHoBneHHbIX N3 OTOBUTEINEM. Hactoawmm ctaHgapt MOK 62220 pekoMeHOoBaH K NTPUMEHEHUIO U3To-
TOBUTENSIMU, A TaKKe B XOPpOoLLo 0DOpyaoBaHHbLIX UCMbITaTebHbIX NabopaTopusix.

Hactosawuin ctanHgapT pacnpocTpaHsieTcs Ha YCTPOUCTBA AONA MONMYYEHUA UUNPPOBbLIX
PEHTITEHOBCKUX N30OBEPAXKEHWW, npuMeHsieMble Ans nonyyeHust MamMorpadundecknx nsobpaskeHnin, Ta-
KNX KakK cucTeMbl LndppoBoi peHTreHorpadgpum (CR), cucTeMbl Ha OCHOBE NPAMbIX U HENPAMBIX NIIOCKUX NaHe-
nen, ckaHupywuwue cuctembl (Ha ocHoe CCD wnm cuyeta ¢oTOHOB). HacTtodwmn ctaHgapT He
pPacnpoCTpaHAETCS:

- Ha YCTPOUCTBA ONA NONYYEHUA UNPPOBbLIX PEHTTEHOBCKUX U3OBEPAXKEHUW, npumMeHs-
eMble B 0bLen peHTreHorpadnn 1 B getanbHOW peHTreHorpadui;

- KOMMNbLIOTEPHYO TOMOTpaguio;

- YCTPOMUCTBa NS NOMYHYEHUS1 AMHAMUYECKUX N30DpaXKeHU (rae nonyvarnT cepuro n3obpaxeHuin, Ha-
nPUMep, NPN PEHTFEHOCKOMNA U NPU NCCIeaAoBaHuM cepaua).

[TpnmedaHwne— Boiwenepe4vncrneHHble YCTPOUCTBA UCKITIOYEHBI, MOCKONIBKY MHOIME MX napamMmeTpbl (Hanpw-
MEP, KAYECTBO Ny4Ka N3NYy4YEHUS, reOMETPUS, 3aBUCUMOCTb BO BPEMEHU U T.4.) OTNINYHAKOTCA OT COOTBETCTBYHOLWMX Napa-
METPOB NpU mammorpapmmn. HekotTopbie N3 3TUX yCTPOUCTB ByayT pacCMOTPEHbI B OTAENbHbIX cTaHaapTax (MIOK 62220-1
n M3OK 62220-1-3) nogobHO TOMY, KaK 3TO CAENaHO NO OTHOLWEHUIO K APYTMM NapamMmeTpam, HanpumMmep YyBCTBUTENBHOCTU U
KOHTpacTy, B ctaHgaptax MoK n UCO.

2 HopMaTuBHbIE CCbINKN

B HacTosLleM cTaHgapTe UCMofib30BaHbl HOPMAaTUBHbIE CCINKX Ha criegyroLlme ctaHgapTel. [Ana gaTtu-
POBaHHBIX CCbITOK MPUMEHSIOT TOSTbKO YKasaHHble U3genusa. [ng HegaTUpoBaHHBIX CCbINOK MPUMEHSIOT CaMble
nocnegHne naaenusa (Bknovasa nobble AOMONMHEHNA U N3MEHEHNS).

MOK 60336 Magenuna meaununHcKne anekTpudeckue. Manydatenm meguumMHCKUE PeHTreHoanarHocTu-
yeckme. XapakTepUCcTUKM poKYCHBIX NATEH
MOK 60601-2-45:2005 N3gennua meauunHckue anekrpudeckne. Hactb 2-45. HacTHble TpeboBaHns be-

30MacCHOCTU K MaMMorpagmniecknm peHTreHOBCKUM annapartam U MamMmmMmorpagmyecknm yCTpoucTeam ans cre-
peoTaKkcuca

U3pgaHne odbvumanbHoe
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MOK 61267:2001 MeguumnHckas gnarHoctudeckasl peHTreHoBckaa annapartypa. PagnaunoHHble yCno-
BUSA NpW onpeaeneHnn XxapakTepucTtuk

MOK 62220-1:2003 N3genna meauunHCKMe 3neKkTpudeckme. XapakTepUcTUKM YCTPOUCTB ANA nonyye-
HUA UMPOBOrO PEHTIEHOBCKOIo N30bpakeHns

NCO 12232:1998 doTorpadpust. SnekTpoHHbIe KaMmepbl AN pernctpaumm ctatudecknx n3oodpakeHui.
OnpegeneHue vYyBcTBUTENBLHOCTU No NCO

3 TepMUHbI N onpegeneHus

B HacTodawem ctaHaapTe npuMmeHeHbl TepMUHBl Mo MOK 60788, a Takke cnegyrowine TepMUHbI C COOT-
BETCTBYOLMMN onpegeneHnamu:

3.1 cpbyHKUMA npeobOpa3zoBaHUA: Y4YACTOK YPOBHHA BbIXOAHOMO CcCUrHana ¢ OonblIoKM nnowaau
(MCXOOHLIE [JAHHBLIE) YCTPOUCTBA ONA MNOAYYEHUA UMPPOBOIO PEHTITEHOBCKOIMO
N3OBPAXEHNA no OTHOWEHUIO K YUCTTY SKCMNOHMPYIOLWMX KBAHTOB Ha eauHULy nnowaan (Q) B NNOCKOCTH
[MOBEPXHOCTU OETEKTOPA.

[TpumevaHus
1 Mpw pacuete Q crnegyet yMHOXaTb namepenHoe 3Havenne BO3QYLWHOW KEPMbI 3a BbiMeTOM 06paTHOroO pac-
CesIHUSI HA 3HAYEHUe, yKalzaHHoe B Tabnunue 2, ctonbey 4.

2 MHorve kanubpoBoudHble nabopatopuu, TakMe Kak HauuoHamnbHble WHCTUTYTbl METPONoruu, KanmbpytoT
N3IMEPUTEIT N3NTYYEHWNA B egunnuax BO3OYWHOW KEPMBb.

3.2 KBaHTOBasA acpcpekTuBHOCTL peructpauuun DQE (u, v): OTHolweHne asyx pyHKUMA NPS: B Yncnum-
Tene NPS BxogHoro curHana Ha NOBEPXHOCTW AETEKTOPA undppoBoro peHTreHOBCKOro AeTekTopa nocne
npoxoxageHua onpegendrolwlero ouUnetTpa, ykasaHHoro anga yHkuumM nepegadym CUCTeMbl, a B 3HaMeHaTe-
ne — nsmepeHHbln NPS BbixogHoro curHana (MCXOOHbIE OAHHDBLIE).

[TpnMeyaHue—BmecTo AByMEpPHOU KBAHTOBOW 3®DEKTUBHOCTUW PEFMCTPALIMN yacto nybnmky-
loT ceveHne geymepHon KBAHTOBOW SPOPEKTMBHOCTU PEIMMCTPAUWW Baone ykazaHHOW NMHWMK B NIMOCKOCTW
4acToT.

IM3K 62220-1:2003, onpeaeneHne 3.3, moandpnumpoBaHo]

3.3 noBepxHOCTb AeTekropa: [docTtynHas noBepxHocTb, onuxkanwasa Kk MNIOCKOCTU NMPUEMHNKA
N3OBPAXEHNA.

[TpnmeyvwaHnue — [locne yganeHus Bcex vacTewn, BKOYas OTCEMBAKOWAN PACTP n KOMMNOHEHTH!
ABTOMATUYECKOI'O VYIIPABJIEHUA SKCHNO3IWMUWMEWN npn wx Hanunumn, kotopble MOXHO yaanute un3 [TYHKA
NI3JTYHUEHWA 6e3 noBpexgeHnsa unppoBoro peHTreHoOBCKOro getekropa.

IMOK 62220-1:2003, onpeaeneHne 3.4, moandnLMpOBaHO]
3.4 ycTpOUCTBO ANA Nony4vyeHua unudgppoBoro peHTreHOBCKOro N306paxxeHusa: YCTPOUCTBO, COCTOSA-
LLiee U3 LUPOBOro PeHTreHOBCKOro AeTekTopa, BKNoYas 3allUTHbIE CMoWn, YCTaHOBNEHHLIE ANS NPaKTUYEeCKOo-

0 UCNOMb30BAHUS 3MEKTPOHUKKA YCUNEHUA N oL POBKU U KoMNbloTepa, U obecneunsatowero NCXOLHbIE
OAHHBIE (DN) nsobpaxeHus.

IMOK 62220-1:2003, onpegeneHue 3.5]

3.5 marpuua nsobpaxerHua: Coopka MATPUYHBLIX SITIEMEHTOB, npenmyLlecTBeHHO B JeKapTOBOM
cucTeme KoopauvHar.

IMOK 62220-1:2003, onpeaeneHne 3.6, MoandpunLmnpoBaHo]

3.6 nar-acbekT: BnnsHue npeabiayLlero nuaobpaXeHnst Ha Tekyllee.

IMOK 62220-1:2003, onpegeneHue 3.7]

3.7 nuHeapusoBaHHble pgaHHble: VCXOIOHLIE [OAHHDLIE, k koTtopbiM npunoxeHa obpaTHas
OYHKUNA NMPEOBPA3SOBAHUA.

MpumedyaHue—INMHEAPN30OBAHHbBIE JAHHBIE npsimo nponopuunoHansHel BO3OYWHOW KEPME.

[IMOK 62220-1:2003, onpeaeneHne 3.8]

3.8 c¢hyHKUMA nepegauun moaynauuum MTF (u, v): Moaynb 0ObIYHO KOMMNMEKCHOW PYHKL MM ONTUYECKOM
nepenayn, sbipaxeHHo Kak pyHkumna NPOCTPAHCTBEHHBIX HACTOT un v.

[IMOK 62220-1:2003, onpeaeneHne 3.9]
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3.9 wymMm: OnoKTYauum oT OXKMaaeMoro 3Ha4eHUs cTtoXacTu4eckoro npotecca.

IMOK 62220-1:2003, onpeaeneHune 3.10]

3.10 cnektp MmowHocTu wyma NPS-W (u, v): Moaynb npeocdpasoBaHuUa Pypbe OT aBTOKOBaAPMAHTHOM
dyHkunn WYMA. MowHocTte LUYMA, coaepxallerocsa B ABYMEPHOM WMHTepBane NMPOCTPAHCTBEHHOW
UACTOTDI, B dyHKUMM ABYMEPHOWU HYaCTOTHhI.

[Tpnmedanwue—B nurepartype CIEKTP MOLWHOCTW WWYMA vacTto HasbiBaloT «Cnektp BuHepa» B 4YeCTb
matematuka Hopbeprta BuHepa.

IMOK 62220-1:2003, onpegeneHne 3.11]

3.11 ucxogHble gaHHble DN: HEOBEPABOTAHHbLIE OAHHDLIE, noasepriiveca koppekummn, ykasaHHOW
B HACTOsILLEM cTaHAapTe.

[IMOK 62220-1:2003, onpeaeneHne 3.12]

3.12 notok poToHOB Q: CpeaHee 4Mcno POTOHOB Ha eAUHULLY nowaan.

IMOK 62220-1:2003, onpegeneHune 3.13]

3.13 HeobpaboTaHHbIe gaHHble: CurHan NMUKCEJA, cuntaHHbIM HENocpeACTBEHHO Noce aHano-
ro-undppoBOro npeobpazoBaHuUs C YCTPOUCTBA  ONA NMONYYHEHWNA LHNPPOBOIO
PEHTITEHOBCKOI O NBOBPAXEHWA nnun nony4veHHbIn ¢ cuctemsbl cueta pOTOHOB 6e3 Kakou-nnbo npo-
roaMMHON KOPPEeKLUUNA.

IMOK 62220-1:2003, onpegeneHune 3.14, moandnumnMpoBaHo]

3.14 npocTpaHCTBeHHaAa YactoTa U unu v. ObpaTHasd BenuunHa nepuoaa rnoBTOPEHUS MPOCTPaH-
cTBeHHOoro sienenns. PasmepHocts MPOCTPAHCTBEHHOW YACTOTbI o6paTHO AnnHe.

[IMOK 62220-1:2003, onpegeneHne 3.15]

4 TpeboBaHuUA

4.1 YcnoBusa paboTtbl

YCTPOWUCTBO ANA MONYYEHUNA LUMPPOBOIrO PEHTTEHOBCKOIO MN30OBPAXEHUA pomkHo
XpaHuTbcs N paboTtatb B cooTBeTcTBUKN ¢ pekomeHaaunamn N3FOTOBUTEINA. YcnoBua paboTbl ACMKHbI
ObITb TAKUMU Xe, KaK NpeayCMOTPEHHbIE ANS paboThl B KNUHUKE, U NOAAEPKNBATLCH B TEYEHNE BCEro Bpeme-
HU UCMBITAHUN.

YCNoBuA OKpyxalolwen cpeasl B noMelleHuun, rge pabortaet YCTPOUCTBO AONA MONMYYEHUA
LNOPOBOIO PEHTITEHOBCKOIO N3OBPAXXEHWA, acmkHel ObITh yKasaHbl BMECTE € pe3synbTataMn UC-
NbITAHUNA.

4.2 PEHTTEHOBCKUW AMMNAPAT

[na Bcex ucnbiTaHUXA NO HacTodAweMy cTtaHgapTy AolkHo ucnonbsoBaTtbca PI1Y NOCTOAHHOIO
HAIMNPAXEHNA (MOK 60601-2-45). NMPOUEHTHAA MNMYNBCAUUA gomkHa ObiTh paBHa nnm meHslle 4 %.

HOMWHAIIbHOE 3HAYEHWE ®OKYCHOI'O INMATHA (M3K 60336) aomkHo ObiTb He bonblie 0,4,

Ons nameperns BO3OYWHOW KEPMbl gomkeH ucnonb3oBaTbhesl kanubposaHHbll USMEPUTEND
N3NYHEHWA. MNMorpewiHocTb n3mepeHUin (KoadppuruneHT NoKpbITUA 2) [2] AomkHa ObITb MeHbLUe S %.

[TpumevyaHus
1 TepMuHbI «NOrpPeLlHOCTb» N «KO3hdUUMEHT NOKPbITUA» onpeaenerHbl B CnipaBsovHuke NCO no BblipaXXeHuo no-
PEWHOCTU N3MmepeHnn [2].

2 NSMEPUTENW N3NYHEHWNA BO MHOrMX HAUMOHAaNbHbIX METPONOMMHYECKUX UHCTUTYTax KanubpytoTcsi B eanHU-
uax BO34YLLHOW KEPMbI.

4.3 KAHECTBO U3NYHEHUA

KAYHECTBO N3NYYHEHUA aomkHo 61T RQA-M 2 no M3K 61267, ecnin 3To noaxoaunT Ans KNMMHUYECKO-
[0 MICNONb30BaHNA 3Toro agetekrtopa. MoxeT obiTb ncnonssosaHo apyroe KAHECTBO U3NTYHUEHWUA, koTopoe
MCTMONb3YEeTCA NPW  KNMHUYeckoM ucnons3osaHun YCTPOWUCTBA ONA MONMYYEHUA UUMSPOBOIO
PEHTTEHOBCKOIO U3OBPAXXEHWA, Hanpumep RQA-M 1, RQA-M 3, RQA-M 4, nnn KAYHECTBO
N3NYHEHWUA npn maTepunane aHoga, OTNUYHOM OT MONnnMdaeHa (cMm. Tadbnuuy 1).

Obnactn npumeHeHus onpegeneHHoro KAHECTBA N3NTYYEHWA ykasaHbl B MOK 61267 .

[TpumedyaHne—BcoorBetctBUM ¢ MOK 61267 KAHECTBO M3ITYHEHWUA RQA-M nonyyaeTcs npn monmbae-
Hoeon MWLLEHW, OBLUEWN OUTIbTPALUWMW wnctovnmka manydennsa (0,032 + 0,002) mm Mo n JONONMHUTEJIBHOM
OUJTIbTPE 2 mm Al (Tabnuua 1).
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Tabnuuya 1—KAYECTBO U3NYYEHWA ans onpepenennss KBAHTOBOW 3PDEKTUBHOCTW PEFNCTPALINA v
COOTBETCTBYIOLLNE NapameTpbl

HOMUHANBHBLIN
XapakTepucTuka cTaHgapTHOrO TonwuHa HEEQEEEHE © NEPBbLIA CNOW IEIII'(I;JI:II(I:)S :IMPI-
KAHECTBA USJITYHERHINA dunbTpa, HATPSIKEHE NONOBAHHOIO OUNLTP
(MOK 61267) MM B ’ OCHABIEHIA NN ’
(CMO). MM Al
Mo/Mo (RQA-M 1) 0,032 25 0,56 2
Mo/Mo (RQA-M 2) 0,032 28 0,60 2
Mo/Mo (RQA-M 3) 0,032 30 0,62 2
Mo/Mo (RQA-M 3) 0,032 35 0,68 2
Mo/Rh 0,025 28 0,65 2
Rh/Rh 0,025 28 0,74 2
W/Rh 0,050 28 0,75 2
W/AI 0,500 28 0,83 2z

CneayeT 3aMeTUTb, UTO B HEKOTOPbLIX MaMMorpagpuieckux cuctemax rnpumMmeHsitoT He MonmMbaeHoOBbIE
MULLIEHN 1N PUNBTPBI, @ MULLEHN W/ pUnbTpbl N3 APYrUX MaTepnanos, HanpuMmep, HO He TOMNbKO, POAMEBYHO
MULLIEHb U poaANEBLIN PUNLTP UMK BONbPaMOBYHO MULLIEHb N antoMUHUEBLIN UNbTP (Tabnuua 1). B cnyyae,
ecnu ncnonbayetca KAHECTBO U3NTYHEHUA, oTnnuHoe oT ykasaHHOro B Tabnuue 1, oHO A0MKHO ObITh YKa-
3aHO B geknapauuy cCooTBEeTCTBUA, BKIoYada MmaTepuan MULLeHU, Mmatepuan n TonwuHiy ounstpa, AHOOHOE
HAMNPSAXXEHWE, CNTOW MONOBUHHOIMO OCNABIEHUA (CMO), 8 MM Al, 1 Ucnonb3yemMoe 3HaveHue

SNR? (cM. Takke 6.2).

4.4 TECT-OBBEKT

TECT-OBbEKT ana onpeaenedHna OYHKUWUNA TNMEPEOAYHA MOOYHNAUWMA wn  amnnutyabl
NATN-O0©PEKTOB gomkeH cocTtodaTh M3 NNnacTuHbl U3 HepXasetowen ctanu (Mapkn 304) ¢ MUHUManNbHbIMU
pasmepamu: TonwmHa 0,8 mm, anunHa 120 mm, WwinprHa 60 MM, NnepekpbiBatoLLLEen NONOBUHY 0By4YaeMoro Nons
(CM. pucyHoK 1).

[TnacTuHa 13 Hepxagetowlen ctanu ucnonbayetca Kak Kpaeson TECT-OBBEKT. INoaTomy kpan nnactu-
Hbl 4OMKEH ObITh TWAaTEeNbHO oTnonupoBaH nog yrinom 90° K nnockocTu nnacTtuHbl. [Npu obnyvyeHnn kpas peH-
TFTEHOBCKMMW NydaMn B KOHTaKTe ¢ Be33KpaHHOM MNEeHKOW U3obpa)keHne Kpasi Ha NneHKe He AOMKHO ObiTh
pas3mMbITO Donee YemM Ha 5 MKM.

B kauecTBe anbTepHaTuBbl gonyckaetcsa npumeHaTb TECT-OBBEKT no MOK 62220-1.

HepxaBewwasa cranb

Mpnmevanme — TECT-OBBbEKT wn3 nnactuHbl
N3 HepXaBetowen ctanu TonwmuHon 0,8 Mm (MUHUMYM).

MunHnmanbHble pasmepsbl MNactuHbl: a = 120 mm, f =
=60 Mmm.

O6nactb nutepeca (ROI) npn onpeagenenmnn MTF b xc,
25 x50 MM (yKasaHa BHYTPEHHEWN LUTPUXNYHKTUPHOW NMHNEN).

[Tocne obny4vennsa Ha geTekTope (HapyXHas WTPUX-
NYHKTUPHaA NMHKUA) He meHee 100 x 100 mm.

PucyHok 1 — TECT-OBBEKT
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4.5 ['eomeTpuA

[[eoMeTpUsa yCTAaHOBKM OANA U3MepeHU A0JTKHa COOTBETCTBOBATL PUCYHKY 2. B 3TON reoMeTpuyeckon
KoHdurypaumm PEHTTEHOBCKWW AMMNAPAT mcnonbayeTcsa Takum e obpasoM, Kak Npu HopMmarnsHOM auar-
HOCTUYECKOM npumeHeHun. PacctosHne mexay POKYCHbIM MATHOM PEHTIEHOBCKOW TPYBKU u
[MTOBEPXHOCTBLIO AETEKTOPA aomkHo 6bITe 0T 600 o 700 mm. Ecnu no TeXHUYECKUM NMpUdnHam paccTos-
HUWe HeNb3s YCTAaHOBUTbL B 3TOM AManasoHe, MOXKeT ObiTb BbIOpaHO Apyroe paccTosiHue, HO 3TO A0ITKHO ObITb
yKkasaHo npu geknapauum pesynbrarta.

TECT-OBBEKT gomkeH 6biThb pasmelteH HenocpeactseHHo nepen NOBEPXHOCTBIO AETEKTOPA.
LeHTp kpaa TECT-OB bEKTA pasmelatoT Ha paccTodaHum 60 MM OT LIeHTpa NOBEepPXHOCTU Kopnyca AeTeKkTopa.
O6bnyvyaemas nnowagb NOBEPXHOCTU OETEKTOPA gomkHa 6biTb 100 x 100 MM, LEHTp 3TOW nnowaan
OOIMKeH HaxoauTbed Ha paccToaHUM 60 MM OT LeHTpa NOBEPXHOCTM Kopnyca AeTeKTopa.

B ycTaHoBKe rno pucyHKy 2 anadparma B1 n QOMONHUTENBHBLIV ®UNBTP gomkHbl BbITh PACoNOXeHb
6rmsko oT POKYCHOIO NATHA PEHTTEHOBCKOW TPYBKWN. Anadparmy B2 cnegyeT ncrnonsb3osats, HO OHa
MOXeT He MPUMEHATLCA B TOM clydae, ecrnii jokasaHo, YTo ee Hanndune He UsMeHdeT pesynbTaToB USMepeHUN.

LeTeKkTop-MOHUTOP creagyeT NPUMEHATb ANs Toro, Ytobbl noaTeepanTb TodHocTe PEHTIEHOBCKOIO
[EHEPATOPA. deTekTop-moHuTOop R1 AomKeH ObITh pasMelleH 3a TOW YacTbio Ny4vka, KoTopasa NpoxXoauT Ye-
pe3 AUADPAIMY B2. To4HOCTb AeTeKkTopa-MoHUTOpa (CTaHgapTHOE OTKMNOHeHMe 16) AormkHa BbiTh Nnydlle
2 %. COOTHOWeEHMe Mexay noKasaHuem, CUYATbIBAeMbIM C MOHUTOpaA, WU BO3AYWHOW KEPMOW Ha
[MOBEPXHOCTW OETEKTOPA pomkHO ObITb OTKanubpoBaHo Ana Kaxaoro ucnonbsyemoro KAYECTBA
NI3NYHEHWA. MNpu kKannbpoBKe 3TOro COOTHOLLEHWUS AOMKHO ObITh 0bpalleHO BHUMaHUeE Ha TO, YTOoDbI Ha No-
kazaHusa USMEPUTENA N3INTYHEHWNA He Bnuano obpaTtHoe paccesiHue nanyyveHnst ot obopyaoBaHust, Haxo-
aaweroca csagn WSMEPUTENA W3NYHEHWUA. B nwbom cnyvae HeobxoAMMO MNPOBEPUTL, MTO
aetektop-moHUTOP He BnKdeT Ha usMmepeHuna PCYHKUNA TIPEOBPA3OBAHWUA, MTF wn CIEKTPA
MOLWHOCTW LUYMA. Onsa mmHumunsaumm obpaTtHOro paccessHusl OT CMNOEB, PAcnoNIOXeHHbIX 3a AETEKTOPOM,
crneayet obecnevntb paccTodaHne Ao Apyrnx obbLekToB He MeHee 250 MMm.

[Tpumeyanune—Ilpoueaypa KanMbpoOBKN AETEKTOPA-MOHUTOPA MOXET ObiTb YYyBCTBUTENbHA K MOMOXEHUIO
NOBABOYHOIO ®UNIBbTPA n wtopok B UICTOYHUKE PEHTITEHOBCKOI O N3NYYUEHWA. MNoatomy nx nonoxexHwe He
cnegyeT 3MeHsITb 6e3 MNOBTOPHOIro N3MEPEHUs1 KanMbpoBKU AETEKTOPA-MOHUTOPA.

OTa reomMeTpua UCnonb3yeTcs U Ans eaUHO-
obpasHoro obnyveHus NOBEPXHOCTU OETEK-
TOPA npu onpegenenne ®YHKLW NMPEOBPA-
30BAHUA n CMNEKTPA MOLLHOCTHA LWYMA, n
anga obnyveHna NMOBEPXHOCTW OETEKTOPA
sa TECT-ObbEKTOM (cm. 4.6.6). I'lpn BCcex ns-
MepeHUax AomkHa obnydaTtbca ogHa U Ta xe 00- Bl ————— NOMONHUTENbHbI
nacte MOBEPXHOCTW AETEKTOPA. |\ PUNBTP

Bce nsmepeHunst 4omkHbl BbITb NpoBeaeHbl
NP OOHOU U TOWU XKe reOMEeTPUN.

[pun onpepeneHnn CINEKTPA MOLLHOCTW
LYMA wn OYHKUAN TMTPEOBPA30OBAHUA
TECT-OBBEKT gomkeH ObITh yaaneH 13 ny4dka.

[MTpumevanune — TECT-OBBEKT He npu-
MeHstT npn mnamepednn PYHKUWMA TTPEOBPAI3O-
BAHAA n CIMTEKTPA MOLLHOCTIW LUYMA.

[leTekTop-MOHUTOpP

600 — 700 mm

PUCYHOK 2 — [ eoMeTpus npu 3KCNOHNPOBaHUN
YCTPOWCTBA ONA NONYYEHWMA LUMOPOBOIO
PEHTITEHOBCKOI' O M3OBPAXXEHWNA ¢ uenbto
onpepenenna @YHKUNN NPEOBPA3OBAHNA,

\ TECT-OBbEKT
CINEKTPA MOLWHOCTK WWYMA wnn ®YHKLA ﬁ/ NMOBEPXHOCTb
NEPEOAYN MOOAYIAUWMWN 3a TECT-OBBEKTOM ONETEKTOPA
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4.6 Ycnosua ObJIYMEHUA

4.6.1 O6wune ycnoBus

KannbpoBKa LU POBOro peHTreHOBCKOro AeTeKkTopa AoMmKHa ObITb NpoBeaeHa A0 HaYvana Bcex UcnbiTa-
HAN, T.e. OOMMKHBbI ObITb BLIMNOMHEHLI BCE onepaunn, Heobxoaumble ANa KOppeKkumn B COOTBETCTBUN C pasae-
nom 5. Bce cepun U3MepeHUN AOMKHbI ObITb caenaHbl 6e3 nepekanndpoBkn. W3 atoro TpeboBaHUA
MCKNOYaTCHa KOMMNeHcUpyrowmne Kanmoposkn. OHU MOTYT ObITb NPOBEAEHLI, Kak NPy HOpPManbHOM KIMHUYEeC-
KOM UCMNOSMb30BaHUN.

YPOBEHb 3KCNO3ULMK AOMKEH ObITh BbIOpaH TakKUM Ke, Kak UCNonb3yemMblid Npn padoTe LNpoBOro peH-
TreHOBCKOro AeTeKTopa B KIMUMHNYECKOW NpaKTuKke, ANsl KOTOPOW OH npegHasHaveH. OTOT YpOBEeHb HA3biBaeTCH
«ONOPHbLIM», N OH AomkeH obiTb HopMupoBaH U3FTOTOBUTEJEM. JonxHbl ObITh BbIOpaHbI, MO KpanHen mepe,
NBa AOMOMNHUTENbHLIX YPOBHSI 0ONyYeHUs1, OANH paBeH ABYM «OMNOPHLIM» YPOBHAM U 0AWNH paBeH 1/2 «OnopHo-
ro» YpoBHSA. [pn N3MEHEHNN YPOBHS 3KCMO3ULIMN HE AOMKHO ObITh AONYLLIEHO M3MEHEHUE CUCTEMBI YCTABOK
(yBenmMyeHue MoLHOCTU U T.4.).

[ns Toro 4ToOLI NepeKkpbIThb AMnanasoH PasMUYHbIX KIMUHUYECKMX UCCNneaoBaHMN, MOTYT ObiTb BblOpaHsbl
OONONMHUTENBHBLIE YPOBHW. [ANsl 3TUX ACNONHUTENBbHBLIX YPOBHEW MOTYT ObIThb BbIOpPaHbI Apyriue ycTtaBkn cUCTE-
Mbl, U1 UX cneayeT noadepXmneaTb NOCTOAHHLIMU B TeYeHUe npoueaypbl UCTbITaHUN.

NameHeHne BO3OYLWHOW KEPMbI AomkHO AocTUraThes nytem nameHeHna AHOOHOIO TOKA, nnu
BPEMA OBJTYYUEHWUA gomkHo BbITh NOACOHO TOMY, KOTOPOE NPUMEHSIETCH MPU KITMHUYECKOM UCMNOMb30BaHUN
Lndpposoro peHtreHoBckoro aetekropa. JIAI-OOPEKTE| aomkHbl ObITh yCTpaHeHb! (CM. 4.6.3).

PAOVWALUNOHHBLIE YCIOBUA gomxHbl ObITh yKasaHbl BMeCTe € pesynbTaTaMn UCNbITaHUA (CM. pas-
aen /).

4.6.2 U3smepernune BO3OYLLHOWU KEPMBbI

BO3AYLWWHYKO KEPMY Ha [OBEPXHOCTWU LOETEKTOPA wusmepstioT ¢ nNoOMOLWbO NOAXOASALWEro
NMSMEPUTEINA UIITYHEHWA. Ona ston uenn UMPpPOBOU PEHTIEeHOBCKUM AeTeKTop yaanswT M3 nydka U
OETEKTOP WIIYYEHNA WSMEPUTENA W3JITYUYEHWA pasmewator B nnockoctn [MOBEPXHOCTW
OETEKTOPA. Cneayet mnHummnsnposatb BnnsiHue obpatHoro PACCEAHHOIO U3NTYYEHWUA. Ecnu nposoaar
koppekuuto mexay nokazarenamm UISMEPUTENA U3NYYHEHWA n aetekTopa-mMoHUTOpa, 0Ha A0TKHa ObITh 3a-
chUKCUpoBaHa 1 ncrnonb3osaHa ang pacderos BO3OYLHOW KEPMbI Ha MOBEPXHOCTW AETEKTOPA npu 06-
nydeHnn NOBEPXHOCTW OETEKTOPA pgna onpepeneHna OYHKUN TTPEOBPA3SOBAHUA, CIEKTPA
MOLWHOCTW WWYMA n MTF. Ons nony4eHns npasunsHoro sHaderus BO3OYLIHOW KEPMbI pekomeHayeTcs
MPOBECTU OKOMNO NATUA NU3MEPEHUIA N UCNONMB3OBATL CpeaHee 3Ha4YeHue.

B ckaHuUpyloLWMX YCTPOUCTBAX C KONNMUMaToOpPOM, pacnonoXxeHHblM neped nauueHtom, BO3OAYLLUHAA
KEPMA gomkHa ObITb M3MepeHa nocne 3Toro yCTpoucTBa OorpaHnyeHns nydka.

Ecnn HeEBO3MOXHO yaannTb LUPPOBON peHTreHOBCKUKA getekTop 13 nydka, BO3AYLLUHAA KEPMA Ha
[MOBEPXHOCTU OETEKTOPA MoXeT ObITb paccyMTaHa ¢ NOMOLLbIO 3aKoHa obpaTHbIX KBaapaToB PacCTOS -
HUs. [nga aton uenn BO3AYLUHYKO KEPMY nsmepsatoT Ha pasnnyHbixX paccTodHUaAX oT POKYCHOIO MNMATHA
nepen NOBEPXHOCTLID Aetektopa. [lpyu 3TUX U3MepeHusx unsnydyeHme, obpaTHO paccesiHHoe OT
[MOBEPXHOCTW AETEKTOPA, oomkHO ObITb UCKMtoYeHO. [1o3ToMy pekoMeHayeTCsl UICNOMNb30BaTh PacCcTosA-
HMe oT 100 go 200 mm mexay NOBEPXHOCTBIO AETEKTOPA n AETEKTOPOM UIITYHEHNA.

[TpumevaHus

1 Heobxoanmo NpuHATE BO BHUMaHME ocnabneHne B BO3AYXE.

2 Ecnv konnnmartop nepea nayneHToMm sBASAETCHA MHOToWeneBbiM, 9KCNO3nLUWS A0IMKHA ObITb MHTENPUPOBAaHAa B Te-
yeHne ckaHupoBaHusa. MHoroweneBas auadparma cos3gaetr HeromoreHHoe pagnaumoHHoe none Ha [NTOBEPXHOCTIA

OETEKTOPA, nostoMmy Ans nony4YeHnsi NpaBuIIbHOroO pedynerarta Heobxoammo npoeecTtn bonee anuTenbHOE CKaHUPOBa-
Hne no AETEKTOPY UIITYHEHWA.

Ecnn ncnonb3syetca AeTeKTop-MOHUTOP, cneayeT HadyepTUuTb rpauk KpUBOU B (PYHKLMK paccToaHUs d
Mexay POKYCHbIM MATHOM n JETEKTOPOM UIJNTYHEHWA no cneaytowemy ypaBHeHUIO:

|
[NMOKa3aHWEe AeTeKTopa-MOHNTOPAa

fd) =

\| NokasaHue feTekTopa Uany4eHus |

C NOMOLLbID 3KCTpanonsiumm 310N NPUONUINTENBbHO NMUHEUHON KPUBOW Ha paccTOsiHUE MeXay
POKYCHbBIM NATHOM n NMOBEPXHOCTBIO AETEKTOPA r S/ID MOXHO NoNy4YnTb OTHOLLEHWE NokasaHUU Ha
pacctosiHuM r SID 1 ana noboro nokasaHus getektopa-moHuTopa paccumTtats BO3AYLWHYIKO KEPMY Ha
[MOBEPXHOCTU OETEKTOPA.

Ecnun geTekTop-MOHUTOP HE UCTIONb3YIOT, TO BblYepunBatoT rpadduk 3aBUCUMOCTU KBaAPaTHOMO KOPHA OT
obpatHon BenuuuHbl nokazaHua W3MEPUTENA W3NTYUEHWA B QyHKUMM OT paccToaHUs Mexay

6
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NSMEPUTEJNEM U3NYHYEHUNA n POKYCHBIM NATHOM. SkcTpanonauuio 1 7.4. NpoBOAAT TakK XKe, Kak N3rno-
)XeHo B npeablayllem absale.

4.6.3 UcknwodveHue JIAI-OOPEKTOB

NAIr-O0oOEKTbI moryt noenuate Ha namepeHne OYHKUWW NMPEOBPA3OBAHNA, CINEKTPA MOLL-
HOCT WYMA n oYHKUAN TEPEOAHU MOOAYIAUUW. TMostoMmy OHUM MOryT NOBAUSATL Ha U3IMepeHue
KBAHTOBOW 3®PEKTUBHOCTW PEFMCTPALINW.

ITO BINUSIHNE MOXKHO pa3genunTb Ha ABe KOMMOHEHThl — aaaAuTUBHYIO (a4AUTUBHAA BETBb) U MYMbTUMIIN-
KaTUBHYIO (M3MeHeHe npupocTta). BennynHel 0b6enx KOMNOHEHT A0MKHLI ObITh onpeaeneHsl. Ana oblwen nH-
dopmaunm cm. [10], [11] n [12].

[pn onpeaeneHnn Bo3MOXHLIX JIA-OOQOPEKTOB undpoBon aetekTtop AomkeH paboTaTb B COOTBET-
ctBun co cneuundgpumkaumnamm AAFrOTOBUTEIA. Mexay asymsa nocneanoBaTtenbHbIMU 3KCMO3ULIMAMMN HeobXoan-
MO BblAepXMBaTb MUWHUMAlbHBIA WHTEpPBan BpeMeHW (onpegensemMbll € MNOMOLWbID UCMBITAHUU MO

npunoxeHno A) Bo usbexaHue uckaxawwero sBnvsHua NAM-OOPEKTOB Ha usmepeHne KBAHTOBOW
QPPOEKTUBHOCTUN PEIMMCTPALNI.

[Tpnmedanwune—HallAI-OOPPEKTbI moryT Bnnare cnegytowme dakropsl: epemsa ObJTYUERHWNA no oTHOWe-
HMUIO K CUYMTbIBAHUIO, MeTod O4YMCTKM OT octaTtkoB npeabliaywero OBJTYHMEHWA, Bpems oT ctupanmsa oo noBTOPHOIo
OBJIYHEHWA, Bpems ot cunteiBaHna ao nostopHoro OBJIYHEHWA, BkntoveHne « PUKTUBHOIO» CHNTbIBAHUA ONSA CTUPa-
HUA adppekToB oT npeagbiaywero ObJTYHEHUA.

Ona onpeaenenuna 3HaveHus JIAI-OOPEKTOB gomkHbl ObITb MCNONbL30BaHLI Npoueaypbl UCNbITaHUN,
npuBegeHHbIe B NPUNOXKeHUN A.

4.6.4 OBJIYHYEHMUE ana onpepenenna ®YHKLWUU INMPEOBPA3OBARHUA

Yeraskn YCTPOUCTBA ONA NMONYYEHUA UMSPOBOIMO PEHTIEHOBCKOIO U30OBPAXKEHWUA pon-
XHbI ObITb TaknMmn e, Kak npu akcnoHuposaHum TECT-OBBEKTA. OBJIYHEHWE aonxHo 6bITh BbINONHEHO B
reomMmeTpun pucyHka 2, Ho 6e3 TECT-OBBEKTA B ny4yke. BO3AYLLUHYIO KEPMY namepsitoT B COOTBETCTBUA C
4.6.2. DYHKLIMA NPEOBPA30OBAHUA gomkHa 66T onpeaeneHa npy yposHe BO3QYLWHOW KEPMBbI oT Hy-
neBsoun Ao 3HaveHusd, Ha 20 % Oonbluero, 4em MakcumManbHbIA UCMbITAHHBIA YPOBEHbL BO3AYLWHOW KEPMBbI.

KO3PPNUMEHT NMPEOBPA3OBAHUA npu Hynesom yposHe BO3AYWHOW KEPMbI pgomnkeH 6bITh
onpeaeneH rno TEMHOMY U30DpaXXeHUo, KOTOpoe peannayeTcs Npu TeX XKe YCNOBUAX, KaK peHTreHOBCKOE U30-

OpaxkeHne. MUHUManbHEIN ypOBEHb PEHTIEHOBCKOW BO3OYWHOW KEPMbI gormkeH 6biTh He BonbLue, yem 1/5
onopHoro ypoeHa BO3AYWHOWN KEPMbI.

B 3aBUCMMOCTM OT npoueaypbl pacyeTta (CM. 6.3.1) MeHaeTCAa YACTIO pasTUYHLIX 3KCMO3NLMN;, eCINU HYXKHO
npoBepunTb ToNbKO NMHenHocTb PYHKUN NMPEOBPASOBAHNA, aoctatouHo NATU SKCNO3ULWKA, pacnpee-
NeHHbIX paBHOMEPHO B XenaemMoM AuanasoHe. Ecnu  HyHO onpegennuTtb nonHyro OYHKUAKO

[MPEOBPASOBAHNA, BO3OYWHAA KEPMA pomkHa M3MeHATLCA Taknm obpaszom, YTobbl MakCUMManbHOE
yBennyeHune norapudgpmudeckon (no ocHosanmo 10) BO3OYLLIHOW KEPMbI 6bino He 6onblue 0,1.

4.6.5 OBJTYHMEHUE ana onpepenenuna CINEKTPA MOLWHOCTU LUYMA

Yetaskn YCTPOUCTBA A4 MONYYEHUA UMOPOBOIMO PEHTIEHOBCKOIO M30OBPAXKEHWUA pon-
XKHbI ObITb TakMMun e, Kak npu akcnoHuposaHum TECT-OBBEKTA. OBJTYHEHWE aonxHo 6bITb BbINONHEHO B
reomMeTpuun pucyHka 2, Ho 6e3 TECT-OBBbEKTA B nyuke. BO3AYLURHYIKO KEPMY 13MepsatoT B COOTBETCTBUN C
4.6.2.

Ons npuonusntensHoro pacdeta CINEKTPA MOLWHOCTU WWYMA, KoTopbin UCNOMNb3yeTCsl B AalbHEW-
lwem anga pacdeta DQE, ncnonb3yloT NPsIMOYTroNnbHY Nnowaaky pasmepamu npubnunsntensHo 50 x 50 Mm,
PaCNONOXEHHYO B LUeHTpe obnyvyaemon obnactn pasmepamu 100 x 100 mm.

[1nsa aTon uenm Habop BXOOHLIX AaHHbIX OOMKEH COCTOATb, MO MeHbLlen Mmepe, U3 4 MNH He3aBUCUMbIX
nuKkcenen, obpasyoLlmx ogHO NN HECKOMBbKO HE3ABUCUMBIX N30DPpaXKeHNN, KaxKaoe U3 KOTOPbIX COOAEPKNUT He
MeHee 256 MMNKCEINEW B niobom npocTpaHCTBEHHOM HarnpasneHun. Ecnun Heobxoanmo 6onee 4yem ogHO N30-
OpakeHne, BCce N3obpaxkeHns AommKHbl ObITb nony4veHbl Npu ogHnXx KU Tex ke KAHECTBE N3NMYYEHWA v ypos-
He BO3OYWHOW KEPMbIl. CtaHaapTHoe oTkrnoHeHne WU3NMTYYEHWUW, ucnonb3oBaHHbIX ANS nony4yeHns
pa3HbIX U300paxkeHNn, AOMKHO ObITb He Bonble 10 % cpeagHero 3Ha4YeHUs.

MpuMeyaHue— MuHumansHoe yncrno Tpebyembix MNKCENEWN nzobpaxenns onpeagensieTcs TpebyeMo Tou-
HOCTbIO, YTO OnpeaenseT MMHUManeHoe Yncno obnacren unHrepeca. [ns nonydyenns todHoctn asymepHoro CIEKTPA
MOLWHOCTW WWYMA 5 % Heobxogmnmo mmHnmym 960 obnacren nHtepeca (YacTU4YHO NEPEKPLIBAOLWMNXCSH), CoaepKaLlumxX
16 mnH He3aBucMbix NMUKCEJIEW n3obpaxenus B AaHHbIX pasmepax obnactu nHtepeca. Mpouecc ycpeaHeHus, NpoBo-
OVMbIN B garnbHEULWEM ANns MonyyYeHns OQHOMEPHOIo cpe3a, CHUXKaeT MUHUMATIbHOE YUCNO HEOBXOANMbIX MMKCENEW
n3obpaxeHms Ao 4 MIH, YTO BCe elle A0CTaTONHO AnNs AOCTUXEHUSA HEODXO0AUMMOW TOYHOCTMN.
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[HomkHo 6bITb 0bpalleHO BHUMaHUe Ha To, YToObI He BbINo Koppensiuum Mexay nocnegoBaTefibHbIMU
nsobpaxerHusamm (JTAF-OODEKT; cm. 4.6.2). Mpu nposegeHun OBNYYEHWUW He gonyckaeTca M3MeHeHue
YCTaBOK CUCTEMDI.

N3obpaxkeHus ansa onpegenenns CIMNEKTPA MOLLWHOCTW LUWYMA aomkHbl ObITb caenaHbl Np YPOBHAX
BO3AYWHOW KEPMbI no 4.6.1.

4.6.6 OBJIYMEHUE ¢ TECT-OBBEKTOM B NYYKE U3JTYHEHUA

OBIMYYHEHWE cnepyeT nposoants B reomeTpun pucyHka 2. TECT-OBBbEKT pasmewiaoT Henocpe-
ncteeHHo Ha NMMOBEPXHOCTU OAETEKTOPA. TECT-OBBEKT gomkeH bbiTh pasmMmelleH Takum odbpasom, YTo-
Obl Kpal ObIN HAKNOHEH Ha yron o OTHOCUTENbHO OCKU CTONOLIOB NMUKCENEW unu psigos MUKCENEW, nomkeH
ObITb B MHTepBane ot 1,5° go 3°.

[MTpunmevaHnune—Metonq nHaknoHa TECT-OBBEKTA otHocuTenbHO psaoB wunu ctonbuoB MATPUUDI

N3OBEPAXEHWA sensieTcs obwmnm ¢ gpyrumm ctangaptamum (MCO 15529 n NCO 12223) n nanoxeH B psige nydnukaumn,
CB$I3aHHbIX C Nony4veHunem npeasaputensHbix obpasuos PYHKUWA NMEPEOAYN MOOYITALNN.

[NomkHO BbITb caenaHo, no MeHsblen mepe, asa OBJTYHEHUA ¢ TECT-OBBEKTOM B MNMYYKE N3J1Y-
UEHWA, oanH ¢ TECT-OBBEKTOM, opneHTUpoBaHHbIM NpUdbNnM3nTensHO BAONb cTonduoB, n ognH ¢ TECT-
OBBbEKTOM, opuneHTtupoBaHHbiM npmnbnusutensHo saonb paaos MATPUUBI N3OBPAXEHWA. Kak nssec-
THO, B cucteMax CR pe3KoCTb 3aBUCUT OT OpUeHTaLUMn Kpad OTHOCUTENBHO HanpaBeHUsa nepemMeLlleHns na-
3epHOoro ny4a npu ckanmpoBaHun. lNoatomy B cnuctemax CR aomkHo obiTb caenaHo vetkipe OBJTYHEHUA ¢
TECT-OBBbEKTOM B INYYKE UINYHEHWA, ¢ nosopotom TECT-OBBbEKTA Ha 90° mexay nocneaoBaTeb-
HbIMU 3Kcno3nuuamun. lonoxeHne Apyrux KOMMNOHEHTOB He OOJHKHO U3MeHATbLCA. s HOBOro nonoXKeHus
cnenyet npoeecTn HoBYIO HacTpouky TECT-OBBbEKTA.

N3o00paxeHua ana onpeaeneHna MTF cneayet nponssBoanTb Npu ogHoOM 13 tpex yposHen BO3AYLU-
HOW KEPMbI (cm. 4.6.1).

5 Koppektnposkn HEOBPABEOTAHHbIX JAHHbIX

[donyckatotca cnegyowie nNMHEnHbIe U HE 3aBUCSLLME OT U30DpaKeHUS KOPPEKTUPOBKUA AAaHHLIX ANS
onpepenernsa ®YHKUNN NMPEOBPA3OBAHWA, CINEKTPA MOWHOCT WYMA n oYHKUNA NMEPEOAYA
MOLOYITAUNI.

Bce HXXecneaytolme Koppekunn cneayeTt NpoBoAnTb, Kak Npyu HopMarnbHOM KNMUMHUYECKOM UCTMONb30Ba-
HUW:

- 3aMmeHa HEOBEPABOTAHHbLIX JAHHBIX ot nnoxmux nnu gedektusHbix MAKCENEWN nogxoasawmmm
AaHHBIMW;

- KOppeKuMa NNocKoro nNons, Bkrovarowasa B cebs:

KoppeKkunto HeoaHOPOoAHOCTU pagnaLMOHHOTO NONS;

KOppeKkUUo KOHTpacTa nHanemnayanbHbIX NMMNKCENEW:

KOppeKUno curHana nHanemayarnbHbIX NMMNKCENEW;

KOppeKUnto NBAMEHEHNA CKOPOCTU B TeHeHNe CKaHUPOBaHUS;

- KoppeKkuusa reoMeTpui4eckor gQncTopcun.

[TpumevaHuns

1 HekoTOopble OETEKTOPbLI OCYLLECTBINAIT NMMHENHYIO 06paboTKy N30bpaXeHnn B COOTBETCTBUU C X (PU3NYECKON
KoHUenuuen. Tak Kak ata obpaboTka SBNAeTcH NMIMHENHON N HE3AaBUCUMOW OT N30DpaXeHns, 3Tn onepaumnmn gonyckaoTcs
KaK UCKITIOYEHUE.

2 KoppeKkuns nsodbpakeHmnst cHnTaeTcsl HE3aBUCUMOW OT M30DpakeHns, eCrnn TakoW Xe KOppeKuun noaBeprarTcs
BCE N30OpaXeHUs HE3AaBUCUMO OT UX COAEPKAHUS.

6 OnpeaeneHne KBAHTOBOU 3OPEKTUBHOCTU PETMCTPALUM

6.1 OnpeneneHue u dopmyna DQE (u, v)
KBAHTOBYIO SOOPEKTUBHOCTL PETMCTPALUWWN DQE (u, v) B 3aBUCUMOCTK OT YacTOThI onpeaens-
IOT MO cneayrowen popmyne:
Win(u,v)
Wout(usv)

DQE (u, v) = G*"MTF ?(u, v) (1)

NcTouHUKOM 3TOU oopMynbl aBngaeTtcs [4], dopmyna 2.153.
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B HacToawem ctaHaapTe CIEKTP MOLWHOCTUW WWYMA HA BbIXOAE W, (u, v) n ®YHKUWIO MNEPE-
OAYN MOaynAUUMnN MTF(u, v) YCTPOWUCTBA ONA NONYYEHUA LUNPPOBOIrO PEHTITEHOBCKOIO
N3OBPAXEHWUA cnegyet paccuyuteiBate no JIMHEAPU3OBAHHLIM OAHHBIM. [TIMHEAPWN3OBAHHBLIE
OAHHBIE paccunteiBatoT ns MCXOOHbLIX AAHHBLIX ¢ nomoubio obpaTtHon PYHKUN NMPEOBPA3OBAHINA
N BblpaXkalT YUCIIOM KBaHTOB 3KCNO3MUMM Ha eguHuuy nnowagn. CurHan getektopa nNpu HyneBou
MPOCTPAHCTBEHHOWM YACTOTE G B hopmyne (1) sBnseTca 4acTbio DYHKLUMN NpeoBpasoBaHuns U He HYX-
OaeTcd B oTAeNIbHOM onpeaeneHunu.

MoaToMy B HacTosweM cTaHaapTe pabodein dpopmynon ansa onpeaenerdns KBAHTOBOW 3OPEKTUB-
HOCTU PETVCTPAUWUWN DQE (u, v) B 3aBUCUMOCTU OT YacCTOThI SIBNSIETCH

DQE (u, v) = MTF2 (u, v) M"l/i”(:”")), (2)
out\4,V

roe MTF(u, v) — npegsaputensHas ®YHKUUA MNEPEJAYM  MOOYNAUMM  YCTPOWUCTBA  AONA
NOJTYHEHUA LNPPOBOIO PEHTITEHOBCKOIO M30OBEPAXXEHNA;
W. (u, v) — CIEKTP MOWHOCTW WYMA paawnaunoHHoro nona Ha NOBEPXHOCTW OETEKTOPA,
onpegensgemMbl B COOTBETCTBUU C 6.2;
(u, v) —CMNEKTP MOWHOCTU WYMA Ha Bbixoge YCTPOUCTBA [ONA MONYYEHUA
LINOPOBOIO PEHTIEHOBCKOI'O M3OBPAXEHWA, onpegensdemMeln B COOTBETCTBUU C
0.3.2.

6.2 NMapameTpbl, UICNONb3yeMble NPU pacyeTax

Ons onpegenerns KBAHTOBOW 3PPEKTUBHOCTU PEMTMCTPALINA 3HaveHune BxogHoro CMEKTPA
MOLWHOCTU WYMA W, (u,v) 0onmkHO BbITb paccuuTaHo no cneaytowen popmyne:

W

out

W.

in {u, v)

= K_ - SNR? (3)

1n?

rae K, — namepexHHaa BO3AYLWHAA KEPMA, mkl p;
SNR‘f1 — KBagpaT oTHoweHust curHan — LWYM k BO3QYLWHOW KEPME, 1/MM2MKIp, 3HaYeHne, NpuBeaeH-
Hoe B Tabnuue 2, ctondel 4.

B HacTodleM cTaHgapTe cnegyeTt NPUMeHATb 3HaYeHUS SNR% no Tabnuue 2.

Tabnwya 2—PagnaunoHHbIn napameTp SNRiﬁ 015 NPUMEHEHNA B HACTOsAWEM cTaHgapTe (4ONONHUTENBbHbLIW
dunnbTp 2 mm Al)

KAUECTBO WU3MYYEHUSA TonwmHa punbTpa, Mm Hoﬂf:a;;;‘zzﬁ S é), iEOE Pamemj?:;?;:;: @ SR

Mo/Mo (RQA-M 1) 0,032 05 4639
Mo/Mo (RQA-M 2) 0,032 28 4981
Mo/Mo (RQA-M 3) 0,032 30 5303
Mo/Mo (RQA-M 3) 0,032 35 6325
Mo/Rh 0,025 28 5439

Rh/Rh 0,025 28 5944

W/Rh 0,050 28 5975

W/AI 0,500 28 6575

O6Lwue ceeaeHus o pacyete SNRZ npuseaeHbl B npunoxeHun C.

CneayeT 3aMeTUTb, YTO B HEKOTOPLIX MaMMorpadnuyecknx cuctemax UCnonb3yoT He MonubaeHOBLIE
MULLEHN U PUNBLTPLI, @ MULLEHN W/ N PUNbTPbl U3 APYrnx Matepunanos, HanpuMmep, HO He NCKNIOHYUTENBHO,
POANEBYC MULLEHB N poaneBLIN UNBTR UNW BONMbpaMOBYH MULLEHLb U aNMtoMUHUEBLIN UNbTR (Tabnuua 2).
B cnyyae, ecnun ncnonedyetca KAHECTBO UI3JTYHEHWA, oTnnyHoe oT ykazaHHoro B Tadbnuue 2, 0HO A0ITKHO
ObiTb YKa3aHO B AeKnapauun COOTBETCTBUS, BKITIOYAA MaTepuan MULLeHW, matepuan 1 TonwmHy ounbTtpa,

9
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AHOOHOE HAMPAXXEHWE, CITOY MONOBUHHOIO OCIABNEHUA (CMO), B MM Al, 1 ncrionb3yemoe 3Ha-
yeHne SNR?,.

6.3 OnpeneneHune pa3nM4YHbIX NapaMeTpPoOB NO U300paKEHUAM

6.3.1 JluHeapuszauuna gaHHbIX
NMMHEAPU3OBAHHBLIE JAHHbLIE paccuuThiBaloT ¢ nomollblo npunoxeHus obpatHon OYHKUAW
[MPEOBPA3OBAHNA k MCXOOHBbIM JAHHBIM Ha ocHoBe nHansuayansHoro NAKCEJTA.

[Tpnmedanwue—B cnyyae nuHenHon PYHKUWA NPEOBPA3OBAHWA n HyneBoro KkoHTpacra pac4eTt CBO-
ONTCS K YMHOXEHNIO Ha KO PUUMEHT npeodbpasoBaHus.

OYHKUNKO TIPEOBEPA3OBAHUA onpepensatoT no M3obpa)XeHUsaAM, MnonyyvYeHHbIM B COOTBETCTBUW
c4.64.

Bbixoa paccuuThIBaIOT MO YCpeaHEeHMIo, Nno kpanHen mepe, 10 x 100 MUKCENEN MCXOOHbIX JAHHBLIX
B LIeHTpe aKCrnoHupoBaHHoW obractu. 3Hauyennsa MUKCENEW gomnxkHbl 661Te MCXOOHLIMU OAHHLIMW, nog
koTopbiMU nogapasymeBaroTcd HEOBPABOTAHHBIE JAHHBIE, ckoppekTupoBaHHbIE TOMBKO B COOTBETCTBUN
C pas3genom 5. OTU BbIXo4Hble 3HAYEHWUSA COOTHOCATCH C BXOAHbIM CUTHANOM, KOTOPbIM ABNSIETCH YNCIO KBaH-
TOB 3KCMO3MUMMN Ha eauHULY nnowaan Q, paccymMtaHHoe YMHOXeHUeM 3HavYeHUs BO3AYLWHOW KEPMbI Ha
3HaveHue, ykaszaHHoe B cTonbdue 4 tadbnuubl 2 (M. 6.2).

TouKM 3KCnepUMeHTarnbHbIX AaHHbIX AOMMKHBI ObITb NOArOTOBMNEHEI C MOMOLLLIO Modenupyrowen PyHK-
umn. Ecnn npuHumaetca, uto PYHKUNA NPEOBPA3OBAHNA nuHenHa (TONBKO NATL 3KCNO3NLUMIN, caenaH-
HbIX B COOTBETCTBUU C 4.6.4), TO cneayeT NPUMeEHSATb TONMbKO NMUHEUHYIO pyHKUMIO. Pe3ynbTaT noaroToBKA
OOJDKEH YOOBNETBOPSATL Crieayioum TpeboBaHUNAM

- KOHe4yHoe 3Ha4veHue R? >0,99 (R? — koabdULUMEHT KoppeKLnn);

- OTHOCUTEeNbHOE OTKIMOHEeHUe HU OAHOWN MHAMBMAOYaNbHOW TOYKN 3KCNepuMeHTalnbHbIX AaHHbLIX HEe npe-
BbilaeT 2 Y% COOTBETCTBYIOLLEro pesynbrata NoAroTOBKN.

6.3.2 CINEKTP MOLWWHOCTHWU LLUYMA

CMNEKTP MOWHOCTW WYMA Ha Bbixoge YCTPOUCTBA ANA MONYYEHNA LUNPPOBbLIX PEHT-
F[EHOBCKNX U3OBPAXKEHUW crneayet onpeaensite No M30OpaXkeHUsIM, NoNyvYeHHbIM B COOTBETCTBUU
C 4.6.5.

OaHOPOAHO 3KCNoHUPOoBaHHAas nnowagb UMppOoBOro PEHTIEHOBCKOro AeTeKTopa Ao/mKHa ObiTh nogerne-
Ha Ha KBagpaTHble nNnowagku, HasbiBaeMble ocbnactamu nHtepeca (OW). Kaxxgaa obnacTtb uHTEpeca Ang pac-
yeta uHamsuayaneHoro obpasya CIMNEKTPA MOLWWHOCT WWYMA gomxkHa bbiTb pasmepamm 256 x 256
NMUKCENEW. 3Tu nnowaakn gomkHbl nepekpbisaTecst Ha 128 MMNKCENEW B ropusoHTansHOM U BepTUKarb-
HOM HanpaBneHusax (CM. pucyHok 3). [NepBas nnowagka gomKHa HaxoauTbCA B BEPXHEM IEBOM YIrny U3obpa-
XeHUd, Torga chneaywowasa nnowagka nonydvyaetca nepeasumkeHuem Ha 128 NMMKCENEW Bnpaso B
rOPU3OHTaNbLHOM HanpaBneHUn, cosgaBasl BTOPYO NNoLWaaky, KoTopad Ha NoNOoBUHY NepekphiBaeT NepByio.
Cnepayolwada nnowaaka nonyyaeTcd nepemMellleHMemM BTOpoM BHOBbL Ha 128 NMMKCENEW. 31o nosTopsieTca Ao
KOHLi@ NepBOW ropU3oHTaNbHOW «NOMOCkl». HavynMHas BHOBb € NEBOW CTOPOHLI N30bpaXkeHnsa U 0AHOBPEMEHHO
cmeLlasck Ha 128 MUKCENEW B BepTukanbHOM HanpasfieHUn, MosyyaoT BTOPYIO FOPU3OHTalbHYIO «MOJIO-
cy». CMelleHne B BepTUKansHOM HanpaBneHU1 co3gaeT crneayrolme nonockl, Noka BCA nnowaib pasmepamu
npumepHo 50 x 50 mm He ByaeT nokpbiTa obnacTaMu UHTeEpeca.

MoxeT ObITb NPOBEAEHO HanpaBneHHOe yaaneHne ¢ NOMOLLbIO NPUNOXKEHUA ABYMEPHOro MormMHOMA
BToporo nopsaka kK IMHEAPN30BAHHBIM OAHHbBIM kaxgoro nonHoro n3obdbpaXkeHns, UCNONbL3YyeMOoro Ans
pacyeTa cnekTpa, U BblMUTaHUA 3TOW yHKUUKN [S (X, V), cM. dopmyny (4)] ns JIMHEAPUSOBAHHDIX
OAHHDBIX. Ilns kaxaon obnact nHTepeca BbIYUCNSAKT ABYMeEpPHOE npeobpazoBaHmne dypbe 6e3 npUMeHeHUs
KaKkoro-rnmbo okHa.

[1BymMmepHoe npeobpazoBaHmne Pypbe NPUMEHSIIOT B COOTBETCTBUN ¢ popmynount (4). iexoas s popmynel
3.44 B (cMm. [4]), nonyyatoT pabouyto popmyny anst onpegenexHns CNEKTPA MOWHOCTA WWYMA

AXAy M, |256 256 2
SN ((x;y ) =-S(x;, v ))exp(=2ri(u, X + VY :)) 4

m=11i=1 j=1

Wout (un’ Vk) =

rae Ax, Ay — pasmep NNKCEITA cooTBeTCTBEHHO B rOPpU3OHTANBHOM UNU BEPTUKANbHOM HanpaBneHUH;
M — yucno obnacren nHTepeca;

I (x;, y}) — NTMHEAPN30OBAHHbIE OAHHbIE;
S (X;, ¥;) — OABYMEPHbIN NONUHOM, NMPUMEHAEMBbIN OMNLUOHHO.

10
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S

TOPpnN3OHTallbHas

<
1 ) «nonoca»
-_—l

TOPpnN30OHTallbHas

«nonoca»
-_b

SN 7.

Pasamep obnacten nHrepeca gosmkeH bbitb N = 256

PucyHok 3 — PacnonoxeHne obnacrten nHrepeca

YcpeaHeHHbin agsymMmepHbin CIEKTP MOWHOCTU WWYMA nonydaeTcda npu ycpegHeHUn rno Bcem nsme-
pPeHHbIM oDpasLam cnekTpa.

[na nonydyeHna ogHomepHbIX cpesos agsymepHoro CINEKTPA MOWHOCTW WWYMA saonk ocen B Nioc-
kocTn NPOCTPAHCTBEHHBLIX HACTOT mncnonb3ytoT 15 psaaoB nnm cTonoLOoB ABYMEPHOro CnekTpa no Kax-
aon ocn. OaHako ycpeaHeHue npoBoAAT ToNbKo no cemu psigam unu ctonouam CIHNEKTPA MOLWWHOCTW
LLIYMA no obenm cTopoHam COOTBETCTBYHOLWMX ocen (obLee Yncno 14), He yunTbiBas UaMepeHUst No caMmmnm
ocaM. [insg Bcex Touek AomkHbl ObITh paccuntaHbl TouHble [MTPOCTPAHCTBEHHBIE HACTOTDI ¢ yyeTom pac-
CTOSAHWUSA OT Ha4vana no paguycy. JomkHo BbITb NPOBEAEHO CrMaXMBaHUE NyTEM yCcpeaHeHU AaHHbIX No 14 ps-
aam 1 crtonobuam, KoTopble HaxoaaTcsa B uHTepsane dactot 2f (f—f < f<f+ f_) Bokpyr NPOCTPAH-

Tali Tals Tali

CTBEHHbLIXYACTOT, koTopble A0MKHEI ObITb YKa3zaHbl B 0T4eTe (CM. pasaen 7). f . BbIMUACNSAT Mo popmyne

Tali

_ 0,01
f;nt B :

war nukcenst (Mm)

MpumMmeyaHune—ToT dakT, 4TO AMaNa3oH YacToOT yCTaHABNMBAaeTCs B 3aBUCMMOCTM oT wara NMUKCENEW,
Bcerga obecnevymBaeT NoCTOAHCTBO YUCNA UCMONb3yEeMbIX TOYEK AaHHbIX He3aBucumo ot wara NAKCEJIEN, a cnepoBa-
TeNbHO, NOCTOAHCTBO TOYHOCTM.

PasMmepHOCTb NMNOTHOCTU cnekTpanbHOM MOLWHOCTM wyma paBHa keBagpaty JIMHEAPU3OBAHHDBIX
OAHHbIX Ha eanHuuy kBagpaTa MPOCTPAHCTBEHHOW YACTOTHI, T.e. kBaapaTy AJIUHBI.

UTtobbl onpeagenutb, BnnaAoT nn addrekTtol KBaHToBaHUA Ha CIMNEKTP MOLWHOCT WWYMA, aomKHbl
ObiTb paccuuTanbl Bapmaumnum NCXOOHbIX JAHHBIX (DN), koTopble ucnoneaytotea ans pacdeta CIEKTPA
MOLWHOCTW LUYMA, ana oaHoro nsobpaxeHus. Ecnn sapmauymm 6oneuie 0,25 (ecm. MCO 12232), MOXHO cUK-
TaTb, YTO LUHYMbI| KBaHTOBaHMSA npeHebpexinumo manbl. Ecnu Bapunaumm meHslie 0,25, gaHHbIe NPU3HAKOT He
noaxoadalwmmmn ansa onpeageneHns crnekTpa MOLWHOCTU WymMa.

[MTpumevanune—B obwem cnyqae Bapnaummn NCXOOHbIX OJAHHbLIX 6onbwe, yem 4YeTBEpPTb MHTEpPBanNa
KBAHTOBAHUS. TOMNbKO €Crnun Yncro BUT Npu KBAHTOBaHUM OYEHb Maro, Bapnaymm moryT 6eiTb MeHbLLE. [ns pacyeTa Bapua-
UMW KBAHTOBaHWA, T.e. 1/12, npeanonaraercs, YTO aHANOroOBblEe BEMUYUHbBLI, KOTOPblE OUNDPOBLIBAIOTCH, UMEIOT PaBHO-
MEPHOE U NMPAMOYIoNnbHOE pacrnpegeneHne no OTHOWEHUIO K KaXXA0OMY MHTEpBany KBaHTOBaHUA [2].

Ecnn CINEKTP MOWHOCTHW LUYMA onpegenseTtca saonb gnaroHanu (45° No OTHOLIEHUIO K TOPU30OH-
TalnbHOW UMK BEPTUKANbLHOMN OCU), yCcpeaHeHWe ¢ OTAeNbHbIX 0bpasLoB OAO/MKHO MPOBOANTLCA aHanormyHo
TOMY, KaK onucaHo B npedblayLmnx absaLax, Ho BKNoYad 3HaveHUs BAONb AnaroHanu. 3T nusmepeHus aond 45°

MOTYT Takke noTpeboBaTh ycpeaHEHUNA MO CeYEeHUAM, CMEXHBIM € 45°, Ans ynyJlleHnsl TOYHOCTW onpeaene-
HUA NPS.
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6.3.3 OnpepeneHne ®YHKLUUU NEPEJAYUN MOAOAYINALIUA

[na Tex cuctem, B KOTOPbIX KOpPeKUUA HeOAHOPOAHOCTU paanalMoHHOTO Nona He npegycMoTpeHa npu
HOpManbHOM KINMMHMYECKOM UCNONb30BaHUU, A0TMKHA ObiThb NpoBedeHa ABYMepHas KoppeKunsa n3odbpaxkeHus
TECT-OBBbEKTA. B pagnauuoHHOM none ogHopOAHO SKCMOHUPOBAHHOMO M30bpaxkeHnsa obnactbe MHTepeca
BbIODMpaAtoT, NO KpanHen mepe, B 1,5 donblie, Yem obnactb MHTepeca npu onpeageneHnn MTF, nokasaHHasa Ha
pucyHke 1. No oTHoweHuo K JIMHEAPN30OBAHHBLIM JAHHBIM ogHopoaHO 3KCNOHUPOBAHHOTO U300 paXkeHKs
NPUMEHAT ABYMEPHbIN NONTMHOM BTOpOro nopsagka [S(x,y;)]. [1poBoaaT HanpaBneHHoe yaaneHne B COOTBe-
TCTBYIOLLMX 0bnacTax nHTepeca B U3obpaxeHnn TECT-OE:{'bEI{TA no otHoweHuwo K JIMHEAPU3OBAHHBIM
OAHHBIM B cooTBeTCTBMU C POPMYIION S

IKOp (Xf:' yj)/S(Xf! yj) ' 'Sr:,p:I (5)

roe Scp—yCDELI,HEHHOG sHavyeHne NMAKCENA IMHEAPU3OBAHHBLIX JAHHLIX B obnactn nHtepeca ogHo-
POAHO 3KCMOHUPOBAHHOIO N30BpaXkeHus.

[MpegBaputensHaa PYHKUWA NMEPEOAYHA MOAYIAUNU OOJIKHA BblTb OINPEOEJNTEHA Baons AByX
B3aMMHO MepneHanKynapHbiX ocen, napannensHbix pagam mnu cronduamu MATPULBI M3OBPAXEHNA.
[penBaputensHyo PYHKLWKO NMEPEOAYHA MOAYIALUN onpegensaoT Kak ycpeAHEeHHYIO U3 TeX, KOTopble
MonyveHbl U3 N30OpaXeHU obbLeKTa, NOBEPHYTOro NpUdnuanTensHo Ha 180°, ecnin Takon NOBOPOT BO3MOXKEH.

Ona onpeneneHna MTF gomkHa ObITb UCNONb30BaHAa MoMHas agnvHa yHKUMKM pacnpeneneHns Kpas
(ESF), onpeageneHHon anst obnactn nHTepeca, rnokasaHHoW Ha pucyHke 1.

OnpegensatoT uenoe Ynucno N nuHun (T.e. pagos Unn ctonduos), NpMBOAALLINX K DOKOBOMY CABUTY Kpasi B
HanpasfeHUn NMHNKN, Hanbonee BITN3KO COOTBETCTRYHOLWEN pacCTOAHUIO NKMKcenen. Anga aToro MoryT ObITb UC-
Nonb30BaHbl pasHble MeToAdbl. OAnH U3 HUX COCTOUT B TOM, YTO ONPEAENSIoT Yron o MeXay Kpaem U ctonbuamm
mnn pagamm MATPULBI USOBPAXEHWA 1 Beiuncnatot N = okpyrneHHo (1/tg o), rae «okpyrneHue» 0b0o3Ha-
yaeT BbIbop bnuxkanwero uenoro vYucna. N gomKkHo ObiTh LernbiM YACIOM.

[TpumedaHue—[nanasoH aHadeHun yrna o cooteeTcTByeT gnanasoHy N ot 20 go 40.

Nna cosgaHnsa obpasLoBoro kpaesoro npoduna unu ESF ucnonbayioT 3HadeHus MUKCENEU n3
NMMHEAPU3OBAHHbBLIX OAHHBIX (cm. 6.3.1) N nocnegoBaTtenbHbIX NUHUN (T.e. pSA0B UK CTONDOLOB), Nepe-
cekatomnx kpan. 3HaveHme nepsoro NUKCENA nepBo NnHWUKM gaeT NepByro TOUKY AaHHbIX B 0bpa3uoBon ESF
nepBbin [TUKCEJIb BO BTOPOM NUHUN — BTOPYIO TOUKY AaHHLIX, NepBbiA nukcenb B N-U NMUHUNA — N-10 TOUKY
OaHHBIX. ITY Npoueaypy NoBTOPAKT ANA ApYyrnx NMMKCENEW B8 N nocneaoBaTenbHbIX MUHUSIX, HAaNnpuMep, 3Ha-
yeHne BToporo NNKCEJA B nepson nuHum gaet (N + 1)-t0 Touky gaHHbIX, BTOpou [MTMKCEJIb BO BTOPOU NK-
HAN — (N + 2)-10 TOUKY AaHHBIX U T.4.

[1na pacdeta ycpeaHeHHOW ESF 3Ty npoueaypy NOBTOPAT AN Apyriux rpynn n3 N nocnegoBaTtenbHbIX
NMHWUA BAonb Kpas. INpoBoaaT ycpeaHeHWe BCcex PYHKLUNU pacrnpeaeneHuns Kpasi U Ha OCHOBE 3TOU yCpeaHEeH-
Ho obpasuoBon ESF paccuutbiBator MTF

PaccTosiHne B obpasuoBon ESF cuntaeTcsi NOCTOAHHLIM U paBHBIM ANTMHE y4acTKa NMMKCENEWN Ax, noe-
neHHon Ha N, T.e. nony4vaetca ESF(x.) npun x, = n(Ax/N). ObpasuoBaa ESF andpdepeHumpyetca Ha oTpeske
[-1,0, 1] nnn [-0,5,0, 0,5], npu aTom nony4vaetca obpasucsasi pyHKUUA pacnpeneneHns nuHum (LSF). DddekT
CNeKTpanbHOro crnaXkneaHust ot AnddepeHUNpoBaHUS C KOHEYHbIM 3[IEMEHTOM MOXKET ObITb CKOPPEeKTUPpOBaH
[6]. BeiuncnaoT npecbpasoBaHue Pypbe pyHKUUU pacnpeaeneHnsa nNuH1Un, 1 Moayrnb 3TOro npeocbpasoBaHus
naet MTF. MTF HopManusoBaH No 3Ha4eHuto npu Hynesou YactoTe. [ToCKonbKy paccToaHne oT nHaAnBMayanb-
HbIX MUKCenen 4o Kpas paccyMTbiBaOT BOONb HanpaBneHuUs NMHUK, a He B HanpaBleHUn, nepneHauKynsapHOM K
Kparo, MOXET ObITb NMpoBeAeHa KoppeKUuna LWKanbl no ock 4acTtoT (KoadduumeHT wkansl 1/cos o).

[Tpumedyanwmne— Ecnu koppekuuto ¢ koadhduumeHTom 1/cos o He NPOBOAAT, OWMBKA KOShDUUMEHTA LWKanbl
coctaensaet 0,1 %.

Ona nonydyeHna MTF npun NpoCTpaHCTBEHHLIX YaCcToTaxX, KOTOpble A0MKHbI ObITb YKasaHbl B AeKknapauun

COOTBETCTBUSA (CM. pasgen 7), AOMKHbI ObITb NONyYeHbl AaHHbIE B MHTEPBAse YacToT 2:‘“,“""""""‘_1 (f—f <f<Ff+f |
onpeneneHune f._. cMm. 6.3.2) Bokpyr aTux NPOCTPAHCTBEHHLIX HACTOT.

Tals

7 ®opmaT AeKnapauuunm COOTBeTCTBUSA

Mpwu ykasaHum KBAHTOBOW 3PPEKTUBHOCTU PEMMCTPALINMU gomxkHbl BbITh Takke ykasaHbl crieqy-
loLLlMe NnapaMeTpbl:

- KAHECTBO U3INYHEHWA B cooTBeTCcTBUM € Tabnuuen 1, B cnydae ncnonbsosaHna apyroro KAHECT -
BA N3JTYHEHWUA — maTtepunan muweHun, matepuman n TonwuHa punstpa, AHOOHOE HATINPAXEHWE, CINOW

MONOBUHHOIO OCNABJIEHUA (CMO), B MM Al, 1 ncnonb3oBaHHoe 3HavyeHne SNRZ:

n?
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- ypoBseHb BO3QYLWHOW KEPMbI;

- pacctogaHue mexay POKYCHBbIM NMATHOM mn NMOBEPXHOCTBHO OETEKTOPA, ecnu oHO MeHbLUE
600 nnum 6onbwie 700 MMm;

- OTKITOHEHUA OT pekoMeHayeMon reoMeTpun (CMm. 4.5);

- MeTod, UCNOoNb30BaHHLIN Ana onpeaeneHna MTF 1 ero 060CHOBaHUE B criyvyae UCNoNb30BaHUA Kpae-
BOro Metoda, OTNIMYHOro oT CTaHAapTU3OBaHHOTO;

- yKasaHusa BCeX pacCTosiHUA nNpu  NONyYeHUU U3obpakeHusl, Hanpumep, paccTosiHue MeXxay
TECT-OBEBbEKTOM u nnockocTblo geTekTopa;

- YCIOBUA OKpyXaroLlen cpeabl.

PeaynbtaThl namepeHna DQE gomkHbl ObITe NpUBeAeHbI B BUAE YiCen, CBeAeHHbIX B Tabnuuy. 3Ha4veHus
DQE porxkHbl 6bI1Tk yYkasaHbl ana MPOCTPAHCTBEHHBIX YACTOT 0,5 mm~1, 1 mm~1, 1,5 mm~! BINoTb Ao Hau-
6onbwein MPOCTPAHCTBEHHOW YACTOTI, koTopas Huke YacToTel HankeucTa. B Tabnuuy MoryT 6biTh 0-
ObaBneHbl Apyrie napameTpbl. JONOAHUTENBLHO pe3ynbTaTbl U3MEepeHUa MOryT ObITb NpeacTaBneHbl B BUAE
rpacuka Kak sHaveHns DQE(u,v) B dyHkumm MPOCTPAHCTBEHHBLIX YACTOT npun BO34YLWHOW KEPME B
KayecTBe napameTpa, no odbenm ocamM UCNONb3yeTCs NMMHEeNnHaa LWwKana.

B obwem cny4vae 3HavyeHua DQE(u,v) AomKkHbl ObITb NpuBeaeHsbl Ang obenx ocen, ropnscHTanbHON U
BepTUKansHon. Ecnun oTHoweHne DQE(u,0)/ DQE(o,v)|u = v HaxogunTca B ananasoHe ot 0,9 oo 1,1, 3HaveHuUs
DQE(u,v) anst 06enx ocein MOryT ObITb ycpeaAHeHbl 1 YKa3aHbl Kak AeNCTBUTENbHbIE AN 0benx ocen.

dononHutensbHo MoryT BbIThb NpuBeaeHbl 3HadeHnst DQE Baonb gnaroHanbHOM OCK, NMpW 3TOM AOJTKHO
ObITb ACHO YKa3aHo, YTo DQE oTHOCUTCA K AUaroHansbHoOM OCH.

8 TOYHOCTL

HeonpeaeneHHocTb DQE cneayet onpeaendts B COOTBETCTBUU ¢ UHCTpyKUnamMu GUM [2], ncnonbays
chopmyny (2).

HeonpeaeneHHOCTb NpeacTaBeHHbIX 3HavYeHn DQE (Ko PUUNEHT NoKPbITUA 2 B COOTBETCTBUM C [2])
O0MKHa OblTb MeHbLUe, Yem

ADQE(u)) = £0,06 nnn

ADQE(u))YDQE(u) = £0,1,

npuyem BblbUpaeTcs bonbllee 3Ha4YeHme.

HeonpegeneHHOCTL cneayeT yKasbiBaTh B NACTAX AaHHbIX.
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[MpnnoxeHve A
(oba3aTenbHoOe)

OnpepeneHune JIAIN-OOPEKTOB

A.1 Ucnbitaumna gnga onpegeneHna agantuBHbIX JIA-OPPEKTORB

[Tpn ncneiTaHnax ana onpegeneHns 3HaveHun agantmeHbixX JIAIM-OOOQEKTOB gornxkHbel 6bITb NpoBeAeHbl Cneayio-
LiMe npoueaypsbl.

1) Mo meToay, nanoxenHomy B 4.6.6, nposogsat OBJIYHEHWE kpaesoro TECT-OBBLEKTA. Cneayet ybeantbes,
4YTO OOBEKT NPaBUIIbHO YCTAHOBIEH B Ny4ke B cooTBeTcTBUN € 4.6.6. OBJTYHEHWE aonxHo 6biTb NnpoBeaeHo npun «onop-
Homy» ypoBHe BO3YLWHOW KEPMbI no 4.6.1.

2) CozpatoT nsobpaxenue, nonydeHHoe B pesynbtate OBJITYUYEHWA no nepeuncnenunto 1), cnegys mertoay, npea-
NOXEHHOMY U3rOTOBUTETEM.

3) CneaytoT BCEM aTanam, KOTopble ABMNSAKTCS YacTaAMM Npeanaraemoro n3arotToButenem metoga npu paborte und-
POBOIO PEHTIEHOBCKOIo getekropa B npomexyrtke mexgy ObJIYHEHNAMN.

4) He npoeoas obnyyennsa [NOBEPXHOCTU OAETEKTOPA, cosgatoT BTopoe naobpaxeHne no MetToay nepevmncrie-
HUA 2.

5) 3anucbiBatoT NPOMEXYTOK BPEMEHU MEXAY NePBbIM (Nocne obnyyeHns) n BTopbiM (6e3 obny4eHns) CHUTbIBAHN-
AMU C LNPPOBOro PeHTreHOBCKOro geTekropa. bonbuwee n3 3atoro NpoMeXXyTka n BpeMeHu, onpegeneHHoro B A.2, 40MKHO
ObITb MMHUMANbHLIM BPEMEHEM MEXAY CHUMKaMK, ncnonesyemoim npu onpeaeneHnmn @YHKU NMPEOBPA3OBAHIA,
CIMEKTPA MOWHOCT WWYMA U MTF.

6) Ha naobpaxeHun no nepevncneHunto 2) (nocne obnyveHus) namepsitot ycpegHeHHoe 3Hadenne JIMHEAPWU30-
BAHHbIX JAHHDBIX B npsamoyronsHOM y4acTke, Bkrtodatowem, no kpanHen mepe, 1000 NNKCEJIEWN, cmexxHom, HO He ne-
PEKPbIBAOLWEM NNOWAAb N30DpaxXeHnss 0ObEKTa BbICOKOINO KOHTpAacTa Nno nepevncnennto 2) (obnactb nHTepeca 2, pucy-

HOK A.1).

[MTpumevanune—1000 MMNKCENEWN — MUHMMAanbHOE 3HAYeHue, Heobxoaumoe aAna obecnevyeHuss TOro, YTo
oTHocuTenbHas pasHuua 0,005 getektnpyeTcs ¢ ﬂ,OBEpHTEJ‘IEHOﬁ BEPOATHOCTBLIO 95 % Npu BEPOATHOCTU AETEKTUPOBAHUS
80 %. NpeanovutntenvHee ncnonb3osatb 10000 NAKCEJIEWN.

ObnacTtb UHTEepecal ObnacTtb MHTEpeca
1 nar (OAN1) 2 nar (OAN2)

CTOpOHa CTEHKN rPYAHOWN KIETKM

Pucynok A.1 — OnpepenexHune obnacrten nurepeca (ON)
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7) Ha un3obpaxeHun no nepeuncrnieHunto 4) (6e3 obnydeHus) namepstot ycpegHeHHoe 3Havenne JIMHEAPKN3O0-
BAHHbIX JAHHbIX B npsamoyronsHOM y4yacTke, BKNoYarLwem, rno kpamHen mepe, 1000 MMKCENEW, cMeXHOM, HO He ne-
PEKPbIBAOLWLEM NNOLWAAb N30DpaXXeHns 0ObEKTa BbICOKOINO KOHTpAacTa no nepevncnennto 2) (obnacrtbe nHTepeca 2, pucy-
HOK A.1).

8) Ha wnsobpaxeHun no nepeuncneHunto 4) (6e3 obnydeHus) namepsot ycpegHeHHoe 3Havenne JIMHEAPWN3O0-
BAHHbIX JAHHDBIX B npsamoyronbHOM y4acTke, BKNovarLwem, no kpamHen mepe, 100 NMMKCENEW, B npegenax obnacrtw,
NOKPbLITOW N30bpaxeHnem obbeKkTa BbICOKOro KoHTpacTta (obnactb nHtepeca 1, pucyHok A.1).

9) VcnbiTaHne NPU3HateT yAOBNETBOPUTENBHbBIM, €CIN PA3HOCTb U3MEPEHNI MO NepeHncneHnsam 7) n 8), pasgenen-
Has Ha N3MEPEHNE Mo nepevncrnenmnio 6), menowe 0,005,

9710 0becnevmBaeT, 4Tto Bknag JIAI-OOOPEKTA meHbwe, yem 0,5 % gencreyowen BO3AYLL HOW KEPMbl.

Ecnn ncnbitaHmne He NPoLwo, NOBTOPSIOT €ro ¢ yBENMMYEHHbIM MHTEPBANOM BPEMEHU MEXOY 3KCMO3NLNEN N CHNTDI-
BaHWEM UNPPOBOro PEHTrEHOBCKOIo AeTEKTOpA.

Cnegyet oTMeTuUTb, YTO Hannuue JIA[ -OPQOPEKTOB 3a TECT-OBBbEKTOM, gaxe ecnu nx sHavexHne menbwe 0,5 %,
MOXET HEraTUBHO BINMUATL HA onpeaenenne MTF.

A.2 UcnbiTauna gna onpegeneHnsa MynbTunnMKatuBHbIX JIAM-OPPEKTOB

[Tpy ncnbiTannax ans onpeaeneHnst 3HaveHnss MmynbTUNNMKaTnBHbIX JIAIM-OOPEKTOB aomxHbl BbITb NPpOBEAEHb!
crnegyrouwue npoueaypsbl.

1) o meToay, nanoxenHomy B 4.6.1, nposoasat OBJTYHUEHWE 6e3 ob6bekTa B nydke, UCNOMb3ys «OMNOPHbINY YPO-
BeHb BO3OYLWLHOW KEPMbI.

2) CospatoT nsobpaxerHue, nonydveHHoe B pesynbtate OBJTIYUYEHWUA no nepevncnenunto 1) (nsobpaxenune 1, nocne
obny4venns 6e3 TECT-OBBbEKTA),cneaysa metoay, NpeanoXXeHHOMY U3roTOBUTENEM.

3) CneayloT BCEM 3Tanam, KOTOpble ABNSAIOTCH YacTaAMKU Npeanaraemoro n3arotoButenem metoga npu pabore und-
POBOro PEHTreHOBCKOro aetekropa B npomexytke mexay ObJIYHEHUAMNA.

4) 1o metoay, nanoxenHomy B 4.6.6, npoogsat OBJIYMEHWE kpaesoro TECT-OBBEKTA. Cneayet ybeantbes,
4YTO OO BEKT NPaABUIBHO YCTAHOBNEH B Nny4ke B cooTBeTcTBUM € 4.6.6. OBJTYUEHWE gonmxHo 6biTb NpoBeaeHo npu Hanbo-
nee Bbicokom ypoeHe BO3QYLLHOW KEPMbI, ncnonb3oBaHHOM Npy U3mMepeHmnsix.

5) Cospatot nsobpaxenwne, nonydeHHoe B pesynotate OBJITYHEHWUA no nepevuncnennio 4) (n3obpaxenne 2), cne-
aysa metoay, npeanoXXeHHOMY U3roTOBUTENEM.

6) CneayloT BCeM aTanam, KOTOPbIE ABNAKTCH YaCcTAMM Npeanaraemoro M3aroToBUTeNnem metoaa npu paborte ynd-
POBOIro PEHTIEHOBCKOro getekropa B npomexytke mexagy ObJIYHEHUAMNA.

7) Mo metoay, nanoxeHHomy B 4.6.1, npoeogsaT BTopoe OBJTYHEHUE 6e3 obbekra B nyyke, nCnonb3yst HopMarnb-
HbI ypoBeHb BO3QYLWHOW KEPMBbI.

8) Cospatot nsobpaxenune, nonydeHHoe B pesynbtate OBJTYHEHUA no nepevuncnennto 7) (n3obpaxeHne 3, nocne
obnyvenns 6e3 TECT-OBBEKTA), cnegys metoay, npeanoXeHHOMY U3roTOBUTENEM. 3arnucbiBalOT NPOMEXKYTOK BPEMEHN
mexay BTopbiMm (nocne obnyyennsi ¢ TECT-OBBEKTOM) n tpetbum (nocne OBITYHEHUA 6e3 TECT-OBBEKTA) cunThl-
BaAHUSAMUN C UNPPOBOro PEHTTEHOBCKOIo AeTekropa. bonbwmm na 3T1oro NpoMexXytka n BpemMmeHun, onpeaeneHHoro B A.1,
OOIMKeH ObiTb MUMHUMAlbHBIM BPEMEHEM MEXAY CHUMKaMK, ncnonedyemoim npu onpeaenedHnn YHKUNW NMPEOBPA-
30O0BAHWA, CINEKTPA MOLLHOCTW WWYMA n MTF.

9) Ha nsobpaxeHunsix 1 n 3 COOTBETCTBEHHO U3MePSIOT yepeaHeHHoe 3Havenune JIMHEAPU30OBAHHDBIX JAHHDbIX
B MPSIMOYIONbHOM y4acTKe, BKITIOYaloWwem, no kpanHen mepe, 1000 MUKCENEW B npegenax o6nactu, NOKpbITON n3obpa-
XeHnem 0b6beKkTa BbICOKOro KOHTpacTa (obnacte nHtepeca 1, pucyHok A.1).

10) Ha naobpaxennsax 1 n 3 COOTBETCTBEHHO M3MePSIOT yepegHeHHoe 3Havenne JIMHEAPVN30OBAHHDBIX JAHHBIX
B MPAMOYroNbHOM y4acTKe, BKIIOYAIoLLEM, No KpanHen mepe, 1000 MUKCENEW, cMeXHOM, HO HE NepPeKpbIBAIOLLEM M10-
waab n3obpakeHns 06bEKTa BbICOKOrTO KOHTpacTa (obnactb nHTepeca 2, pucyHok A.1).

11) WenbiTanne npusHaoT yaoBNeTBOPUTENBHbBIM, €CNK

(n3obpakeHune 15,4 —n3obpaxerHue 15, ) —(n3obpaxeHve 3, ,, —n30bpaxeHne 34, )
naobpaxerue 15, +n3obpaxerHue 35,

2 < 0005.

9710 0becnevmBaeT, 4to Bknag JIAM-OOOEKTA meHbwe, yem 0,5 % AeNCTBYIOLWEN BO3OYWHOW KEPMbI.

Ecnun ncnobitaHne He NPOLWIT0, MNOBTOPAKT €ro ¢ yBeliImM4eHHbIM MHTEPBaJioM BpeMeHN MexXXady 3KCNo3numnaimMmu LI,Md'JpO-
BOI0O PEHTreHOBCKOIO AeT1eKTopa.
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[MpynoxeHve B
(pexomeHayemoe)

PacueT BxogHoro CIMNEKTPA MOLLUHOCTU LLUYMA

> MOLLHOCTW LWWYMA pagen Bxoagswemy NOTOKY ®OTOHOB (cm. [4], chopmyna 2.134)
W, (U, V) = Q (B.1)

rae Q — MOTOK ®$OTOHOB, T1.e. 4YnCcno KBAHTOB 3KCNO3WMLUUKM HA eguHuLy nnowagun, 1/mm2.
Q2 3aBUCUT OT CNeKTpa PEHTrEHOBCKOro N3ny4eHus n ypoBHSA BO3AYLWHOWN KEPMbI:

Q=K,: [(® (EYK,)dE =K, -SNR;, (B.2)

1N’

roe K, — Bo3gywHas kepma, MKI p;
E — sHeprnsa peHTreHOBCKOro nanyveHus, Kab;
®(E)/ K, — cnekrtpanbHbIY NOTOK PEHTreHOBCKOro nanydenna Ha BO3AYLLUHYIO KEPMY, 1/{(mm?kaBmkI p);

SNRiﬁ — KBagpaT oTHoWweHus curHan — wym Ha BO3OYLLIHYIKO KEPMY, (1/mm2mk[ p).

3Ha4YeHus, NpuBeaeHHble B Tabnuuye 2, paccyntanbl ¢ UCnonb3oBaHmem kKomnbtotepHon nporpammbl BOONE [7],
ocHoBaHHOM Ha meTtoge x.M.byHe [8]. Micnonb3oBaHbl koadhduumeHTol B3anmogenctens na NIST [9]. [pn ncnone3oea-
HUW QPYrnx nporpamm rnosryvYeHHble 3Ha4YeHUA MOryT HE3HAYNTENBbHO OTNNYaTbCA.
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Mpnoxenve OA
(cnpaBo4HoOe€)

CBeaeHNA 0 COOTBETCTBUU CCLINMTOYHbIX MeXAYHapoAHbIX CTaHAapTOB
HauMoHanbHbLIM cTaHgapTaMm Poccunckon ®@epgepauuu

Tadbnwua HOA.1

Obo3HaYEeHUEe CChINMOYHOro CTeneHb OBo3HaveHne 1 HauMeHoOBaHUe COOTBETCTBYIOLLEro HaUWOHANBbHOro
MEXAYHAPOOHOro craHgapTa COOTBETCTBUSA cTaHpgapra
MOK 60336:2005 IDT [OCT P MOK 60336—2010 Nanyyatenn meguunHCcKue peHTre-
HOOAMArHOCTUYECKNE., XapakTePUCTUKN POKYCHbIX MATEH
MOK 61267:2001 — *
MOK ©62220-1:2003 IDT [OCT P M3K 62220-1—2006 N3pgenna megnunHCKNE 3nNeKTpu-

yeckne. Xapakrepuctukm UMPPOBLIX NMPUEMHUKOB PEHTIEHOBCKOIO
naobpaxenus. Hactb 1. OnpeageneHme KBaHTOBOU 3DPEKTUBHOCTU
perncrpaumm

MCO 12232:1998

*

TCTBUHA CTaHAAPTOB.

- IDT — naeHTn4HbIE cTaHOAPThI.

* COOTBETCTBYIOLWMN HAUMOHANbHLIM cTaHAapT oTcyTeTByeT. [lo ero yrBepxaeHns pekoMmeHayeTCH NCnofib30BaTh
NnepeBod Ha PYCCKNIN A3bIK JAaHHOIO MeXayHapoaHoro ctaHgapra. [lepesog 4aHHOINo MeXXayHapoaHoro craHgaprta Haxo-
antesa B eaepanbHOM MHPOPMALUNOHHOM (POHAOE TEXHUYECKUX pernameHToOB U CTaH4apTOB.

[1pumeyaHune—BHacTosWwen Tabnule NCrnonb3oBaHO creayoLlee ycroBHoe 0603Ha4eHne CTeneHn CooTBe-
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TepMUHLI

M3K 60788

CoKpaleHHbIN TEPMUH

TepMuH, onpeaensieMbln B HACTOSLWEM cTaHaapTe
ABTOMAaTUYECKOE yrnpaBlieHNe 3KCNo3nuMoHHON 4030U
AHOOHOE HanpsiXeHne

AHOOHbLIN TOK

Bnok nctovHmnka nany4veHus

BoaaywHas kepma

Bpemsa obny4yeHns

HetekTop 0bnyveHus

Hunadparma

HononHntenbHbin HUNBbTP

Nameputenbs nany4eHus

lcxoaHble aaHHble DN

{ayeCcTBO N3Ny4YeHUs

KBaHTOBas 3phekTMBHOCTb pernctpaumnn, DQE(u,v)
JNAT-OOPEKT

JlnHeapnaoBaHHbIEe OAHHbIE

MaTtpuua nsobpaxeHust
HeobpaboTaHHble JaHHble

HomuHanbHOE 3Ha4YeHne

Obny4eHmne

OTceunBaloWmMn pacTp

lnkcenb

'1NOCKOCTb NpuemMHuKa n3obpaxeHus
"loBEpPXHOCTL AeTeKTopa

"1lOTOK (QOTOHOB

IpocTpaHcTBEHHAA YacToTa U UNn v
'IpoueHTHas nynbcauuns

Ty4OK nanydveHuns

PaccesiHHOe U3ny4veHune

PEHTreHOBCKas Tpybka

PeHTreHOBCKUM annapar

PEeHTreHOBCKUN reHepaTop

Pl TY NOCTOAHHOIO HanpPsKeHns

Cnowv NnonoBMHHOro ocrnabnexHus

Cnektp mowHocTn wyma(NPS), W(u,v)
TecT-00beKT

Yeunurenb peHTTeHOBCKOIro N3o0bpaXeHus
YCTpONCTBO ANst NONyYeHns UMpoBOro PEHTreHOBCKOIo N300bpaXKeHuns
POKYyCHOE NATHO

OyHKUMA nepegaym mogynsumm MTHu,v)
OyHKUMA NpeobpasoBaHus

LLlym

18

3.XX
MP-36-46
MP-36-02
MP-36-07
MP-20-05
MP-13-11
MP-36-11
MP-51-01
MP-37-29
MP-35-02
MP-50-01

3.11
MP-13-28

3.2
3.6
3.7
3.5

3.13
MP-20-14
MP-12-09
MP-32-06
MP-32-60
MP-37-15

3.3

3.12

3.14
MP-36-17
MP-37-05
MP-11-13
MP-22-03
MP-20-20
MP-20-17
MP-21-06
MP-13-42

3.10
MP-71-04
MP-32-39

3.4

MP-20-13c¢

3.8
3.1
3.9
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