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MpeaucnoBue

Llenn 1 npuHuunel ctaHaapTusauumn B Poccuiickon ®egepauum ycraHoBneHbl PeaepanbHbiM 3aKOHOM
oT 27 nekabpsa 2002 r. Ne 184-93 «O TeXHUYECKOM perynnpoBaH1uny», a npasuna npuMeHeHUst HaLMoHarnbHbIX
ctaHagapToB Poccuiickoin degepaunn — MOCT P 1.0—2004 «CraHaapTusauusi B Poccuiickoii deaepaumu.
OCHOBHbIE MOSOXEeHUsA»

CBepeHUA o cTaHpapTe

1 NMOArOTOBINEH ABTOHOMHO HEKOMMeEpPYeCKoi opraHusaumein «Bcepoccuiickuii HayuHo-uccneao-
BaTeNIbCKUIA U UCTIbITATENMbHBIA UHCTUTYT MeAULMHCKON TexHukn» (AHO «BHUMNMT») Ha ocHoBe cobcTBeH-
HOrO ayTeHTUYHOro NepeBoAa Ha PYCCKUIA A3bIK CTaHAaapTa, yKazaHHOro B MyHKTe 4

2 BHECEH TexHuueckum koMuTeTOM No ctangaptusauun TK 411 «Annapatel 1 o6opyaosaHue ans ny-
YeBOW Tepanuu, ANarHoCTUKN 1 O3UMETPUN»

3 YTBEPXOEH W BBEJEH B QEWCTBWE Mpukaszom PefepanbHOro areHTCTa no TeXHUYECKOMY
perynuposaHuio u MeTponorum ot 12 Hosibpa 2010 r. Ne 452-ct

4 Hactosawuin cTaHgapT uaeHTuYeH MexxayHapogHomy ctaHaapty MOK 62220-1-2:2007 «Usgenus me-
OULMHCKME 3nekTpudeckne. XapakTepucTukyn UudpoBbIX MPUEMHUMKOB PEHTIEHOBCKOrO U300padKeHus!.
YacTb 1-2. OnpeaeneHue kBaHTOBOM 3¢peKTUBHOCTU peructpauunn. [leTektopsl, UCNonb3yembie Npyu Mammo-
rpacomm» (MOK 62220-1-2:2007 «Medical electrical equipment — Characteristics of digital X-ray imaging
devices — Part 1-2: Determination of the detective quantum efficiency — Detectors used in mammography).

Mpu npUMeHeHUn HacTosILLero cTaHaapTa pEKOMeHAYeTCS UCMONb30BaTbL BMECTO CCINOYHBIX MeXayHa-
POAHBIX CTAHAAPTOB COOTBETCTBYIOLUNE UM HaLMOHasbHbIe cTaHaapThl Poceuiickon ®eaepaunu, ceeaeHus o
KOTOpbIX NpyBeAeHbl B AONONHUTEIbHOM NpurioxeHun JA

5 BBEJEH BMEPBLIE

Urgpopmatusi 06 UBMEeHeHUSIX K HacmosiuieMy cmaHdapmy ry6rnukyemcs 8 exxe200H0 u30aeaeMoM UH-
ghopmayuoHHOM yKkasamerne «HayuoHansHsle cmaHOapmbiy, a mekcm U3MeHeHUU U rornpasok — 8 exeme-
CSIYHO U30asaeMbixX UHGhOpMaUUOHHBIX yKkasamensix «HalyuoHansHble cmaHOapmei». B ciyyae nepecmompa
(3ameHbi) unmu ommeHsl Hacmosiweao cmaHdapma coomseemcmsyrowjee yeedomieHue bydem ornybrnukosaHo
8 eXXxeMecsiyHo u3dasaeMoM UHGOpMalUUOHHOM yKkasamene «HauuoHansHele cmaHdapmel». Coomeemcemey-
rowas uHgopmayusi, yeedoMeHue U mekecmabl paaMeujaromces makxe 8 UHhopMauyuoHHoU cucmeme obyezo
nonb30e8aHusi — Ha oguyuanbHoOM calime ®edeparnbHo20 azeHMCmea 1o MEeXHUYECKOMY peaynuposaHuro U
mempornoauu 8 cemu VIHmepHem

© CraHgapTuHdopm, 2011

HacToswuin cTaHaapT He MOXeT BbiTb NOMHOCTLIO UK YacTUYHO BOCNPOM3BEAEH, TUPAXNPOBaH 1 pac-
npocTpaHeH B kKavecTse omLmManbHoro nsaaHus 6es paspelleHns degepansHOro areHTCTBa no TeXHUYECKo-
MY pPerynMpoBaHuio U MeTponorim
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BeBepeHune

YCTPOWCTBA ANA NONYYEHNA LIMPPOBbLIX PEHTFEHOBCKUX M3OBPAXKEHWA Bce Gonee -
POKO MPUMEHSAIOTCH B MEAWLMHCKON AnarHocTuke 1 ByayT Bce B Gonbluell cTerneHn 3aMeHsITb 0ObluHbIe (aHa-
NOroBbIe) YCTPOUCTBA AN NOMyYeHUs U300paxeHUsi, Takne Kak CUCTEeMbI aKpaH — MIieHKa UM aHanoroBble
TenesusnoHHble cuctemsl ¢ YCUITUTENEM PEHTTEHOBCKOIO U3OBEPAXKEHUA. Moatomy Heobxoaumo
onpeaenuTb napameTpbl, onuckiBaroLwme cneundundeckne CBONCTBa U300paXeHWU, NOMyYEHHBbIX Ha Takux
YCTPOMCTBAX ANA NONYHYEHUA LIMOPOBbLIX PEHTTEHOBCKUX U3OBPAXXEHWUWN, 1 cTaHaapTuso-
BaTb NpoLeaypy UX U3MepeHus.

B Hay4HOM Mupe Bo3pacTaeT corfiacue o NoBogy Toro, UTo AN oNUcaHUs PEHTreHOBCKUX 306paxeHni
Hanbornee nogxoaswmm napameTtpom siBnsetca KBAHTOBAA 3PPEKTUBHOCTL PETMCTPAUUW (DQE).
DQE onuckiBaeT cnocoBHOCTb YCTPOWCTB ANA NOMYYeHUs U300paKeHUss CoXpaHsATb OTHOLIEHWE Cur-
Han — WyM OT pagunaunoHHOro Monst 40 pesynbTupyowwero uugpoBoro nsobpaxeHust. Mockonbky B peHTre-
HOBCKMX W3oBpaxeHusax LYM paanaLmoHHOro nons TecHo ceasaH ¢ yposHem BO3AYLWHOW KEPMbI, DQE
MOXeT BbITb NPUHATA ANA onucaHns Ao3Hoi adcdexTusHocTU aaHHoro YCTPOWUCTBA ANA NONYYEHUA
LUNSPOBOIO PEHTFEHOBCKOIO U3OBPAXKEHUA.

MpwumeyaHune— HecmoTps Ha To, yTo DQE Wwnpoko Ncnonb3yeTcsi 4ns onMcaHus YCTPOWCTB Ans NornyyveHust
n306paxeHns, CBA3b Mexay 3TUM hM3nYeckuM NapameTpom 1 BOCNPUATMEM U300paxeHnsl HabniogaTeneM eLe He Bros-
He noHsaTHa [1], [3].

DQE yxe WAPOKO UCMOfb3yeTcs M3rotosuTenamu ana onucavua YCTPOUCTB ANA MONYYEHUSA
LMOPOBLIX PEHTFEHOBCKUX USOBPAXXEHWUWN. DQE Takke TpebyeTcsl perynmpyiolumM opraHusaumsam
[Taknm Kak AGMUHUCTPaUUSA NPoayKTOB NuTaHua n HanuTkos (FDA)] ans npouenypbl gonycka Npoaykuun K
ynoTtpe6neHuto. OgHako 4o HaCTOSILLIEro BpeMeHU HeT cTaHAapTa HU ANs yCoBUA U3MepeHUs], H1 Ans npoue-
Aypbl U3MepeHust, 4To BeAET K TOMY, H4TO 3HA4YeHUs!, NOSyYeHHbIe U3 pa3HbIX UCTOYHUKOB, HeNb3A CPaBHUBATb.

MoaTomy HacToAWMI CTaHAAPT co3AaH ANS pernameHTauuy Npoueaypbl usmepeHuin u opmara aekna-
pauum cooTsetcTBus KBAHTOBOW O3¢PEKTUBHOCTU PEMCTPALUMU ana YCTPOWUCTB ANS
MONYYEHWMA LNPPOBbLIX PEHTIFEHOBCKNUX U3OBPAXXEHUN.

Mpn pacyetax DQE, npegnaraemMbix B HacTosILLieM CTaHAapTe, npeanonaraeTcs, YTo OTKIIUK CUCTEMBI
nsmMepeH ans 06bLEKTOB, KOTOpbIE OCNabNAT BCe 3Heprun oanHakoso [5].

Hacroawuii ctaHgapT 6yaeT NoneseH N3roToBUTeNsam, notpebutensam, AMcTpubbioTopam 1 perynupyro-
LM OpraHMaaumnam. STo BTOPOI AOKYMEHT U3 CEpUM U3 Tpex CTaHaapToB:

- Yacte 1, «kotopas 6yager npegHasHadeHa ans PEHTTEHOMPA®UWN, 3a  ucknioveHnem
MAMMOIPA®UN 1 PEHTTEHOCKOIMNUK;

- YacTb 1-2 (HacToAwwMin cTaHdapT), npegHasHadveHHas 4ns MAMMOIPA®UN;

- YacTb 1-3, koTopas 6yaeT npeaHasHaveHa Ans 4eTEKTOPOB AMHAMUYECKUX U30BpakeHWA.

OTU cTaHAapThl MOTYT paccMaTpuBaTbCs Kak MepBas YacTb rpynnbl ctaHgapTos MOK 62220, onucekisato-
wmx napameTpbl YCTPOUCTB A4 NMONYYEHUSA LUMSPOBOIrO PEHTTEHOBCKOIO U30OBPAXEHUA.
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HALULUWOHANBbHBIN CTAHOAPT POCCUUNCKOW ®EOQEPALUMUMN

U3penua meguUUHCKUe 3MneKTpUdeckue

XAPAKTEPUCTUKU YCTPOMUCTB ANS NOMYYEHUA LUNSPOBbLIX PEHTTEHOBCKUX
N30BPAXEHUN

YacTtb 1-2

OnpeneneHue kBaHToBOM 3t eKTUBHOCTU peructTpauuu.
HeTteKkTophbl, UCNONb3yeMble NpU MaMmMmorpadumn

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

Data BBegenna — 2012—03—01

1 O6nactb NpMMeHeHus1

Hacroawwmit ctaHgapT ycraHasnmsaeT MeTon onpegeneHus KBAHTOBOW 3¢GEKTUBHOCTU
JETEKTOPA ans YCTPOWUCTB ANA NONYYEHUA LIMGPOBOIO PEHTTEHOBCKOIO U3OBPAXKEHUA B
byHKLMN BO3AYWHOW KEPMbl n MPOCTPAHCTBEHHOM YACTOThI B AvanasoHe pabouunx ycrioswii,
yctaHoBrneHHbix U3FOTOBUTEJNEM. HacTosiwuin ctaHgapt M3K 62220 pekomeHAoBaH K MPUMEHEHNIO N3ro-
TOBUTENSAMU, @ Takke B XOpoLLO 06opyAoBaHHBIX UCTIbITaTeNbHBLIX abopaTopusx.

Hactoawwit ctaHaapT pacnpocTpaHsetcA Ha YCTPOWCTBA ANA MNOMNYYEHUA LINGPOBLIX
PEHTFEHOBCKUX M30BPAXEHU, npumeHsieMble Ana nony4eHus MaMmorpadimueckux nsobpaxeHuin, Ta-
KMX Kak cuctemMsbl LncppoBor peHTreHorpacdum (CR), cucteMbl Ha ocHOBE NPAMBIX M HEMPSAMBIX NIOCKUX NaHe-
nei, ckaHupylowme cuctembl (Ha ocHoBe CCD wunu cyeta oToHOB). Hactoawuin craHaapT He
pacnpocTpaHsieTcs:

- Ha YCTPOMCTBA ANA MNONYYEHWA LIMPPOBLIX PEHTTEHOBCKMX M3OBPAXKEHWW, npumens-
emble B 06LLei peHTreHorpadmn 1 B geTanbHOW peHTreHorpadum;

- KOMMbIOTEPHYIO TOMOrpaduio;

- yCTpoWCTBa Ans NoMyvYeHUs guHammnyecknx nsobpakeHui (rge nonyyatoT ceputo U3obpaxeHuin, Ha-
npuMep, NPU PEHTrEHOCKOMUN AN NPpY UCCNeaoBaHUn cepaLa).

MpumeyaHu e — BbilenepeuncneHHble yCTPOWCTBA UCKITKOHYEHbI, NMOCKOMNBKY MHOTME UX napameTpbl (Hanpu-
Mep, Ka4eCTBO Nyuka U3ny4eHus, reOMeTpusi, 3aBUCKMOCTb BO BPEMEHW U T.A4.) OTNINYAIOTCS OT COOTBETCTBYIOLLMX Napa-
MeTpOoB Npy Mammorpacun. HekoTopble n3 3Tux ycTponcts ByayT paccMOTpeHbl B OTAENbHbIX cTaHaapTax (M3K 62220-1
n M3K 62220-1-3) nogo6Ho TOMy, KaK 3T0 cAernaHo No OTHOLWEHUIO K APYTMM NapameTpam, Hanpmmep YyBCTBUTENBHOCTU U
KOHTpacTy, B ctaHgaptax MOK u MCO.

2 HopmaTuBHbI€ CCbINKK

B HacTosiem cTaHgapTe NCnonb3oBaHbl HOPMaTUBHbBIE CCLIIKX Ha credytolume cTaHgapThl. [Ans gatu-
POBaHHbIX CCbINOK MPUMEHSAIOT TOMNbKO yKasaHHble nsgenus. Ans HeAaTUpoBaHHbIX CCbINIOK MPUMEHSIIOT cCaMble
nocnefgHwne nagenus (BkroYas nobble AONOMHEHNUs N UBMEHEHUST).

M3K 60336 Nsgenus MeduuMHCKUe anekTpudeckue. ManyyaTenm MeanumMHCcKMe peHTreHoanarHocTu-
yeckne. XapakrepucTukn oKyCHbIX NATEH

M3K 60601-2-45:2005 U3genua meauumHckme anekTpudeckme. Yactb 2-45. YacTHele TpeboBaHus be-
30MacHOCTW K MamMMorpan4eckrM peHTreHOBCKMM annapatam U Mammorpadryecknum ycTpoicTeam Ang cre-
peoTaKkcuca

Uzpanve odpmumnanbHoe
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M3K 61267:2001 MeanuuHckas guarHoctudeckas peHTreHoBckas annaparypa. PaguauuoHHbie ycro-
BWS NPUY onpederneHnun XxapakTepucTuk

M3K 62220-1:2003 U3genusa meauLMHCKUE aneKTpudeckue. XapakTepucTUKU YCTPONCTB Ans nosyye-
HUS LMPOBOTO PEHTTEHOBCKOIO N306paXKeHus

NCO 12232:1998 doTtorpacdms. IneKTpoHHbIE Kamepbl 4N perucTpaumum CTaTuHeckux U3obpaxkeHui.
OnpepgeneHune vyscTBUTENBHOCTA NO UCO

3 TepMuHbI M onpeaeneHus

B HacTosilieM craHaapTe npuMeHeHbl TepMuHbl no MOK 60788, a Taicke cnefgyouime TepMuHbl C COOT-
BETCTBYHOLMMU OnpeaeneHUaMN:

3.1 dyHkuua npeoGpa3zoBaHUA: Y4acCTOK YPOBHS BbIXOAHOrO curHana ¢ 6onblwon nnowaau
(UCXOOHLIE JAHHBLIE) YCTPOWCTBA ANA MONYYEHUA UUPPOBOIO PEHTITEHOBCKOIMO
M3OBPAXKEHWUA no oTHOLWEHNIO K YMCAY 3KCNOHUPYIOWMX KBAHTOB Ha eAuHULy nnowaam (Q) B nnockoctn
MOBEPXHOCTU OETEKTOPA.

Mpumevanusna

1 Mpu pacyeTe Q cneayeT yMHOXaTb U3MepeHHoe 3HaveHne BO3YLLIHOM KEPMbI 3a BbiueTom obpatHoro pac-
CesiHuA Ha 3HaqeHune, ykasaHHoe B Tabnuue 2, ctonbeu 4.

2 MHorne kanubpoBouHble naGopaTopum, TakMe KakK HauWoHarnbHble WHCTUTYTbl MeTpororuu, kanubpyiort
W3MEPUTENN U3NYUYEHWA B eguhnuax BO3QYLWHOW KEPMBbI.

3.2 kBaHTOBasA athpeKkTMBHOCTb peructpauuu DQE (u, v): OTHoweHwue aByx dyHkumin NPS: B uncnu-
Tene NPS sxogHoro curHana Ha MOBEPXHOCTU AETEKTOPA uudhpoBoro peHTreHOBCKOro AeTekTopa nocre
NpoXoXaeHns onpegensirowero unsTpa, ykasaHHoro Ansa (yHKUMM nepegaqyn cUCTeMbl, a B 3HaMeHaTte-
ne — namepeHHbln NPS BbixogHoro curdana (MCXOOHbIE AAHHDBIE).

MpumeyaHne—Bmecto gsymepHoi KBAHTOBOW 30PEKTUBHOCTW PEFMCTPALIMU yacTo ny6nvky-

0T ceveHne OBYMEpPHOM KBAHTOBOW 3dOEKTUBHOCTU PErTMCTPALIMU Baonb YKa3aHHOW NIMHWUM B NIOCKOCTU
4yacTor.

[M3K 62220-1:2003, onpeaenerue 3.3, moandunumnposaHo]

3.3 noBepxHocTb AeTekTopa: [locTynHasa nosepxHocTb, bnuxkanwasn k MNOCKOCTU MPUEMHUKA
N3OBPAXEHWA.

Mpumevanue — lMocne ypaneHus Bcex uvacTel, Bknouas OTCEWMBAIOLWMA PACTP ¥ KOMMOHEHTbI

ABTOMATWUYECKOIO YMPABMEHUA SKCMO3UMLUMEM npu vx Hanuumu, KoTopble MOXHO yaanute u3 [MYUKA
NBJTYYEHWNA 6e3 nospexaeHns LMMPOBOrO PeHTreHOBCKOro AeTeKTopa.

[M3K 62220-1:2003, onpeaeneHue 3.4, mognduumnposaHo]

3.4 ycTpoucTBO ANs nony4YeHUs LU poBOro peHTreHoBCKOro n3obpaxeHus: YCTPONCTBO, COCTOS-
Lee 13 LMPOoBOro peHTreHOBCKOro AeTeKTopa, BKoYas 3alluUTHbIE Cou, YCTaHOBMEHHbIe AN MpakTU4ecko-
ro NCMONb30BaHNA 3MEKTPOHUKN YCUITEHNA U oL POBKU U KOMMbloTepa, 1 obecneunsatowero NCXOOHbIE
OAHHBIE (DN) nsobpaxeHus.

[MOK 62220-1:2003, onpeaeneHue 3.5]

3.5 matpuua usobpaxenusn: Coopka MATPUYHbLIX SNNIEMEHTOB, npenMmyLLlecTBEHHO B AeKapTOBOWH
cucTemMe KoopauHar.

[M3OK 62220-1:2003, onpeaeneHue 3.6, moanduLmMposaHo]

3.6 nar-adydpekT: BnusiHne npeabiayluero 3obpaxeHns Ha TekyLlee.

[M3K 62220-1:2003, onpegenexue 3.7]

3.7 nuHeapusoBaHHble paHHble: WNCXOAHbLIE [JAHHBIE, k koTopblM npunoxeHa ob6paTHas
PYHKUNA NMPEOBPA3OBAHUA.

MpumedaHne—IMHEAPUSOBAHHBIE JAHHBIE npsamo nponopuuoHansHel BO3AYLLHOW KEPME.

[M3K 62220-1:2003, onpegenexue 3.8]

3.8 dyHKuUa nepenaun moaynaumn MTF (u, v): Mogynb 06bIMHO KOMMIEKCHOM hYHKLIMM ONTUYECKON
nepegadu, sbipaxeHHon kak dpyHkuma NMPOCTPAHCTBEHHbBIX YACTOT uun v.

[M3K 62220-1:2003, onpeaeneHue 3.9]
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3.9 wym: OriroKTYyauun oT oXnaaeMoro 3Ha4eHusi CToXacTUYecKoro npotecca.

[MOK 62220-1:2003, onpegenexue 3.10]

3.10 cnekTp MolwHocTU Wwyma NPS-W (u, v): Mogynb npeobpasosaHns Pypbe 0T aBTOKOBapUaHTHOM
dyHkumn WYMA. MowHocTb WWYMA, cogepxallerocs B ABYMEPHOM WUHTepBane MPOCTPAHCTBEHHOWM
YACTOTDI, B thyHKLMM OBYMEPHOA HYaCTOThI.

MpumedaHune—B nurepatype CMEKTP MOLWHOCTW LUYMA yacTo HasbiBaloT «Cnektp BuHepa» B yecTb
martemaTtmka Hopbepta Bunepa.

[MOK 62220-1:2003, onpegenerne 3.11]

3.11 ncxogHble aaHHble DN: HEOEPABEOTAHHBIE JAHHLIE, noasepriinecs KoppekLnu, ykasaHHON
B HacTosILLleM cTaHgapTe.

[M3K 62220-1:2003, onpegenexue 3.12]

3.12 notok choToHOB Q: CpeaHee uncro hoTOHOB Ha eaMHULY NoLaaun.

[M3K 62220-1:2003, onpegenexue 3.13]

3.13 HeoGpaboTaHHble AaHHble: CurHan MUKCENA, cuutaHHbIA HenocpeACTBEHHO NOCHe aHaso-
ro-umMdcpoBoro npeobpaszoBaHus ¢ YCTPOWUCTBA Ans MNONYYEHUNA LUNPPOBOIO
PEHTTEHOBCKOIO UBOBPAXEHWA nnu nonyyeHHbIN ¢ cucTeMbl cHeTa hoToHOB 6e3 kakon-nmbo npo-
rPaMMHON KOpPEKLNN.

[M3K 62220-1:2003, onpegeneHue 3.14, mognduumposaHo]

3.14 npocTpaHcTBeHHas 4vacToTa U unu v: ObpaTHaa BenuMunHa nepuoga NOBTOPEHUS NPOCTpaH-
cTBeHHoro aeneHus. PasmepHocTs MPOCTPAHCTBEHHOWM YACTOTbI o6paTHo AnvHe.

[M3K 62220-1:2003, onpegeneHue 3.15]

4 TpeboBaHus

4.1 YcnoBusa paboTtbl

YCTPOWUCTBO ANA MONYYEHUA UUOPOBOIrO PEHTTEHOBCKOIO U3OBPAXKEHUA aonxHO
XpaHUTbCs U paboTaTb B COOTBETCTBUM ¢ pekomeHaauusamun N3TOTOBUTENA. Ycnosus paboTbl A0MKHbI
ObITb TAKUMU Xe, KaK NPeayCMOTPEHHbIE AN paboTbl B KIMHUKE, U NOAAEPKUBATLCA B TEUEHNE BCEro Bpeme-
HU UCMbITAHUA.

YcroBus oKpyxarolleii cpedbl B nomelleHun, rage paboraer YCTPOWMCTBO ANA MONYYEHWA
LUMPPOBOIO PEHTTEHOBCKOIO N3OBPAXKEHWA, nomkHbl 6bITh YKasaHbl BMeCTe € pesynbraTamu Uc-
MbITaHWNA.

4.2 PEHTTEHOBCKWUW ANMAPAT

[na Bcex UCNbITAHUM MO HacTosIWeMYy cTaHgapTy AOMKHO ucnonbsoBaTtbes PITY MOCTOAHHOMO
HAMNPAXEHWA (M3K 60601-2-45). MPOLIEHTHAA NMYNbCALMA nomkHa 6biTh paBHa Unn MeHblue 4 %.

HOMWHAJITbHOE 3HAYEHWE ®OKYCHOIO MATHA (M3K 60336) AormkHO 6bITh He 6onblue 0,4.

Ons namepeHus BO3OYLWHOW KEPMbl gomkeH vcnonb3oBaTtbesl kanubposanHbiii U3MEPUTENDL
N3NYYEHUA. MorpeliHocTb naMepeHnin (koadduLmeHT NokpbiTusa 2) [2] gormkHa 6biTb MeHbLue 5 %.

MpumevyaHus

1 TepMWHbI «NOrPELHOCTE» U «KO3DMMULMEHT NOKPLITUSA» onpeaeneHbl B CnpaBoudnke MCO no BbipaXeHuto no-
rpeLwHoCTV namepeHui [2].

2 NSMEPUTENN U3NYYEHWUA Bo MHOMMX HaLMOHaMbHbLIX METPOMOrMHECKMX MHCTUTYTax KanubpyloTcs B eAvHU-
uax BO3OYLWHOW KEPMBb!.

4.3 KAYECTBO U3NYYEHUA

KAYECTBO U3NYYEHWUA gomkHo 6biTb RQA-M 2 no M3K 61267, ecnin 8To NOAXOAWT AN KMUHNUYECKo-
ro UCMosb3oBaHNA 3Toro AeTektopa. MoxeT 6bITb Ucnons3oBaHo apyroe KAHECTBO U3NYYEHUA, koTopoe
UCTIONb3YETCA MpU  KITUHUYECKoM ucnonbsosaHin YCTPOWCTBA ANA MONYYEHMA LMPPOBOMO
PEHTTEHOBCKOIO WMU3OBPAXEHWA, Hanpumep RQA-M 1, RQA-M 3, RQA-M 4, nnn KAYECTBO
N3MNYYEHWUA npu maTepuane aHoda, oTinMYHOM oT monubaeHa (cm. Tabnumuy 1).

Ob6nactu npumeHeHus onpegenerHnoro KAHECTBA U3NYYEHWUA ykasaHbl B MOK 61267.

Mpumeyanune—BcootsercTeum ¢ MOK 61267 KAYECTBO U3NTYYEHWA RQA-M nonyudaeTcs npy monnéae-

HoBo MULLEHW, OBLEN ®UNbTPALWM nctounuka uanyyenns (0,032 + 0,002) mm Mo v JOMOMHUTENBHOM
PUNBLTPE 2 mm Al (Tabnuua 1).
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Ta6nuya 1— KAUECTBO U3NYUEHUSA ana onpeaenerns KBAHTOBOW 3OOEKTUBHOCTU PEFUCTPALIMN 1
COOTBETCTBYHOLLME NapameTpbl

HomuHanbHbIii

Xapaktepuctvmka ctaHgapTHOro TonwuHa HZEgHaQ;ng MEPBbLIA C/ON 'E_lr(ézgg:lg
KAYECTBA U3NYYEHNA duneTpa, HAI‘IPFIQKEHI/IE MONOBUHHOTO OUNBTP
(M3K 61267) MM B ' OCJIABNIEHNSA n Al '
(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
WI/Rh 0,050 28 0,75 2
WIAI 0,500 28 0,83 2

CnepyeT 3aMeTWUTb, YTO B HEKOTOPbIX MamMMorpaduyeckmx cuctemax npuMeHsT He MOnb6AeHOBbIE
MULWEHN U PUABLTPbLI, & MULWIEHN N/MAN PUNLTPbLI U3 APYTMX MaTepuanos, HaNpUMep, HO He TONbKO, POAUEBYIO
MULWEHb U poaneBblA PUALTP NN BONb(PaAMOBYI0O MULWIEHb U antoMuUHeEBbIR unbTp (Tabnunua 1). B cnyuae,
ecnun ncnonbdyetcs KAUECTBO M3NTYYEHWUA, oTAaMyHOEe OT yka3aHHOro B Tabnuue 1, OHO AO/DKHO 6bITb yKa-
3aHO B fiekapaunmn cooTBETCTBUA, BK/IOYAA MmaTepuan MULLEHW, MaTtepuan v TonwmnHy punstpa, AHOAHOE
HAMPSAXEHWE, C/AOW MONOBUHHOIO OCAABJIEHVA (CMO), B MM Al, 1 ucnonb3yemMoe 3HauyeHue
SNR* (cm. Takxe 6.2).

4.4 TECT-OBBEKT

TECT-OBBEKT pana onpegeneduna &®YHKUUW TMEPEJAYM  MOAYNAUUMWN  wn  amnauTygbl
NAT-O0PEKTOB ponkeH COCTOATb U3 NAacTUHbI U3 Hepxasetwelh ctanu (Mapku 304) ¢ MUHUMAbHbLIMU
pasmepamu: TonwmHa 0,8 MM, ganHa 120 mm, wupmnHa 60 MM, NnepekpbiBalLWel NONOBNHY 06/1y4aeMoro nons
(cM. pucyHok 1).

MnacTuHa U3 HepxaBelLwein ctanu ncnonbsyetcsa kak kpaesoit TECT-OBBEKT. MoaTtomy kpait nnacTtu-
Hbl 4OJIKEH ObIThb TWAaTe/IbHO OTNO/IMPOBAH NoA yrinom 90° K M10CKOCTM naacTuHbl. MNpu 061yvYeHUn Kpas peH-
TFEHOBCKMMW slydamMu B KOHTaKTe C 6e33KpaHHOl NieHKoW nm3obpaxeHue Kpas Ha NjeHKe He AO0/DKHO 6biTb
pa3MbITO 60siee YemM Ha 5 MKM.

B kauecTBe anbTepHaTuBbl gonyckaetca npuMmeHaTte TECT-OBBEKT no M3K 62220-1.

HepxasetoLlas cTanb

b
|
| 1
@ ¢ MpumeyvaHne — TECT-OBBEKT wu3 nnactuHbl
1 13 HepxaBsetoLein ctanu TonwmHol 0,8 MM (MUHUMYM).
L | MuHMManbHble pasmepbl naacTuHbl: a = 120 mm, f=
C =60 Mm.

O6nactb uHtepeca (ROI) npu onpegenennm MTF b \c,
25 x50 MM (yka3zaHa BHYTPEHHEW LUTPUXNYHKTUPHONM IMHNENR).

Mocne o6nyyYeHUsi Ha AeTekTope (HapyXHas LWTpux-
NYyHKTUPHasA MHKSA) He meHee 100 x 100 mm.

PucyHok 1- TECT-OBBEKT
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4.5 TeomeTpua

FeomeTpusi yCTaHOBKM A11S M3MEPEHUIA AO/KHA COOTBETCTBOBAaTb PUCYHKY 2. B 3TOi reomeTpuyeckoit
koHtpurypauu PEHTFTEHOBCKUWM AMMAPAT ncnonb3yeTca TakuM xe 06pa3oM, Kak npy HOPMasbHOM guar-
HOCTMYECKOM MpUMeHeHUn. PaccTosiHne mexgy ®OKYCHbIM MATHOM PEHTFEHOBCKOW TPYBKU u
MOBEPXHOCTbLIO AETEKTOPA fonxHO 6biTb 0T 600 o 700 MM. ECcnn No TeXHUYECKMM MpuynHaM paccTosi-
HVe Hesb3sl YCTaHOBUTL B 3TOM AuanasoHe, MOXET ObiTb BbIOpaHO Apyroe paccTosiHWe, HO 3TO LOJ/IKHO ObiTb
yKasaHo npv geknapauuu pesynbTarta.

TECT-OBBEKT pgo/mkeH 6bITb pa3melteH HenocpeacTBeHHo nepeg NMOBEPXHOCTLIO AETEKTOPA.
LieHTp kpasa TECT-OBBEKTA pa3smeLatoT Ha paccTossHuym 60 MM OT LLeHTpa NOBEPXHOCTW Kopnyca AeTekTopa.
O6nyyaemas nnowagb NMOBEPXHOCTW LETEKTOPA gomkHa 6biTb 100 x 100 MM, UEHTp 3TOW nowaan
OO/IKEH HAX0AUTbLCA Ha paccTossHUM 60 MM OT LeHTpa NOBEepXHOCTU Kopnyca AeTekropa.

B ycTaHoBKe Mo pucyHKy 2 anadparma Bl n JOMO/THUTE/IbHbBIN ®USIbTP A0MXHbI 6bITh PACMOMNOKEHDI
6113Ko 0T POKYCHOIO NATHA PEHTITEHOBCKOW TPYBKW. Anadparmy B2 cnegyeT ncnosb3oBath, HO OHa
MOXeT He MPUMEHATLCA B TOM C/ly4ae, ecnu AokasaHo, YTO ee Hanmume He U3MeHsieT pesyibTaToB N3MEePEHUA.

[leTekTop-MOoHUTOP cnepyeT NPpUMEHATb 415 Toro, 4tobbl NnoaTBEPAUTL TOYHOCTL PEHTIEHOBCKOIO
FEHEPATOPA. fleTekTop-MOHMTOP R1 fonmkeH ObiTb pasMelleH 3a TOM YacTbio Myyka, KoTopas NpPoXoAauT yve-
pe3 ANADPPAIMY B2. To4yHOCTb geTekTopa-moHuTOpa (CTaH4apTHOe OTK/IOHeHue 16) fo/mkHa ObiTb nyudlle
2 %. COOTHOLIEHWE MexAy MoKasaHWem, CUMTbIBAEMbLIM C MOHMTOpa, M BO3AYLIHOW KEPMOW Ha
NMOBEPXHOCTWN AETEKTOPA [O/MKHO 6biTb OTKanMbpoBaHO A5 KaxAoro wucnosbdyemoro KAUECTBA
N3NYYUEHWA. MNpn kannbpoBKe 3TOr0 COOTHOLLIEHUS [O/MKHO 6bIThb 06paLLEHO BHUMAHME Ha TO, YTOObl Ha no-
kazaHns UBMEPUTENA N3NTYYEHWUA He BNuAno obpaTHoe paccesiHne M3nyyeHus oT 060pyaoBaHus, Haxo-
paweroca csagn UMN3MEPUTENA W3NYYEHWUA. B nwb6om cnyyae Heobxoaumo MpPOBEpUTb, 4UTO
[EeTEeKTOP-MOHUTOP He B/iMgeT Ha usMmepeHus OYHKUUW TIPEOBPA3OBAHWA, MTF wu CMNEKTPA
MOLWHOCTN WYMA. na MUHUMM3ALUN 0BPaTHOrO paccesHUs OT CM0EeB, PACMNO/IOXKEHHbIX 3a AEeTEKTOPOM,
cnepyet obecneynTb paccTosiHne A0 APYrnX 06beKToB He MeHee 250 MM.

NMpumevyaHune — Mpouegypa kKannbpoBkn feTekTopa-MOHUTOPaA MOXeT 6blTb UyBCTBUTE/NbHA K MOMOXEHUIO
OOBABOYHOIO ®UNbTPA n wtopok B MICTOYHUKE PEHTFEHOBCKOIO U3NTYYEHWA. MoaToMy Mx NonoxeHne He
cnepyeT n3MeHATb 6€3 NOBTOPHOIO M3MepeHNs KannbpoBKKN feTeKTopa-MoHuTopa.

OTa reoMeTpusa UCMnosb3yeTca u Ana efuHo-
obpasHoro o6nyyenns NMOBEPXHOCTW AETEK-
TOPA npu onpegeneHne ®YHKLUWN NMPEOBPA-
30BAHNA n CMEKTPA MOLWHOCTU WYMA, n
ana o6nyyeHma MOBEPXHOCTW LAETEKTOPA
3a TECT-OBBEKTOM (cm. 4.6.6). MNpu BCex u3-
MepeHnsax Aos/mHkHa 06ayyaTbcs ofHa U Ta Xe 06-
nacte MOBEPXHOCTW AETEKTOPA.

Bce nsmepeHua [0/MKHbI 6bITb NPOBefEeHbI
npv O4HON W TOI Xe reoMeTpun.

Mpu onpegenenun CNEKTPA MOLWHOCTU
WYMA un ®YHKUMM TNPEOBPA3OBAHWA
TECT-OBBEKT gonxeH 6bITb yaaneH r3 nyyka.

MpnmevaHne — TECT-OBBEKT He npu-
MeHAT npu usmepeHun GYHKULWNW TNMPEOBPA3O-
BAHVNA n CNEKTPA MOWHOCTUW WYMA.

PucyHok 2 — leomeTpus Npu 3KCNOHUPOBAHUN
YCTPOWCTBA A4/15 MONYYEHUA UNSPOBOTO
PEHTFTEHOBCKOIO M3OBPAXEHWA ¢ uensto
onpegenenna ®YHKUNN MPEOBPA3OBAHNA,
CMNEKTPA MOWHOCTN WYMA nan ®YHKLNW
NEPEOAUYN MOAYNAUUN 3a TECT-OBBEKTOM
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4.6 Ycnosusa OBNYYEHUA

4.6.1 O6wwue ycnoBua

Kanu6poska LncbpoBoOro peHTreHOBCKOro AeTekTopa AoMbkHa GbiTh NpoBedeHa A0 Havara Bcex UchbiTa-
HWI, T.e. AOMKHbI ObITh BbINOMHEHbI Bce onepauun, Heobxoaumele Ans KoppekLu B COOTBETCTBUM C pasae-
nom 5. Bce cepuu namepeHuin OormkHbl ObiTb caenaHbl 6e3 nepekanubposku. U3 atoro TpeboBaHust
NCKNIOYAIoTCA KOMNeHcupytoLume kanubposku. OHU MoryT BbITb MPOBEAEHbI, Kak NPU HOPManNbHOM KITMHUYEC-
KOM UCMOMb30BaHWUN.

YpoBeHb 3Kcnosuumm gomkeH bbiTb BbIbpaH TakuM e, kak Ucnornb3yeMblil npu paboTe LMdpoBOro peH-
TreHOBCKOro AeTeKTopa B KITMHUYECKON NpakTuke, ANA KOTOPOW OH NpegHasHa4YeH. ATOT ypoBeHb HasbiBaeTcA
«OMOPHBLIMY», N OH AonkeH 6bITb HopMuposaH U3FOTOBUTENEM. JonxHel 6biTb BbIGpaHkl, No kpaHen mepe,
ABa AONOMHUTENMbHBLIX YPOBHS 06MnyyYeHusl, 04MH paBeH ABYM «OMOPHBLIM» YPOBHAM U OAWH paBeH 1/2 «onopHo-
ro» ypoBHs. [py1 U3MeHeHUN YPOBHSI 3KCMO3ULIMN He AOSMKHO ObiTb AONYLWEHO U3MEeHeHUe CUCTEMbl YCTaBOK
(ysenudeHue mMoLHOCTU 1 T.4.).

[na Toro 4To6bI NepeKpbITh AManasoH pasnUUHbLIX KNUHUYECKUX UCCneaqoBaHUiil, MOryT ObiTb BbiGpaHbl
AononHUTenNbHbIe YPoBHUW. [N 3TUX AOMONHUTENbHBIX YPOBHEN MOryT 6biTh BbIGpaHbl Apyrue ycrasku cucTe-
Mbl, U UX cnegyeT nogaepXmneaTtb NOCTOSIHHLIMA B TeYeHWe npoueaypbl UCNbiTaHUM.

MNameHeHve BO3OYLLUHOWM KEPMbI gomkHo gocTuratbes nyteMm nameHeHns AHOOHOIMO TOKA, unn
BPEMA OBNYYEHWA gomkHo 6biTb N0A06HO TOMY, KOTOPOE NPUMEHSIETCA NPU KIMMHUYECKOM UCMONb30BaHUMU
LmdppoBoro peHTreHoBckoro AgetekTopa. NNAM-3PPEKTbI gomkHbl BbITh ycTpaHeHb! (M. 4.6.3).

PAOVALINOHHBLIE YCNOBUA gomkHbl 6biTh yKasaHbl BMeCTe ¢ pe3ynbratamn UCIbITaHW (CM. pas-
aen7).

4.6.2 UsmepeHue BO3OYLLUHON KEPMbI

BO3OYWHYIO KEPMY Ha MNOBEPXHOCTW LOETEKTOPA wu3amepaloT € NOMOLWbBIO noaxoaswero
N3MEPUTENA U3NYYEHUA. Onsa aToi uenu UMcpOBOA PEeHTreHOBCKUWA AeTeKTop yaansawoT U3 nyyka u
OETEKTOP W3NYYEHNA W3SMEPUTENA W3NYYEHUA pasmewawt B nnockoctu MOBEPXHOCTU
OETEKTOPA. CnegyeT MuHumnsunpoBatb BnvsiHue obpaTtHoro PACCEAHHOIO U3NYYEHUA. Ecnu nposogar
koppekumio mexay nokasarenamu WSMEPUTENA U3NTYHEHWUA n getektopa-mMoHUTOpa, oHa AomkHa 6biTh 3a-
bUKCHpOBaHa 1 1crorb3osaHa Ans pacdetos BO3AYLIHOW KEPMb| Ha NOBEPXHOCTW AETEKTOPA npu 06-
nyvyerun MOBEPXHOCTW OETEKTOPA gns onpegenexuns OYHKUMWN MPEOBPA3SOBAHUA, CMEKTPA
MOLUHOCTU LWYMA n MTF. ins nonydYeHns npasunbHoro sHaveruss BO3AYLWHOM KEPMbI pekomeHayeTcs
MPOBECTU OKOMO MNSITU U3MEPEHNIA N UCMOMBL3OBATL CpeaHee 3HadYeHue.

B ckaHMpyloWmMX YCTPOMUCTBAX C KOMMMMaToOpOoM, pacnofiokeHHbIM neped naumeHtom, BO3AYLIUHAA
KEPMA ponxHa 6bITb U3MepeHa Nocne 3Toro YCTpohCcTBa orpaHUYeHUs mydka.

Ecnu HeBo3MOXHO yaanuTb LIMPOBOA peHTreHOBCKUNM AeTekTop 13 nydka, BO3AYLWLIHAA KEPMA Ha
MOBEPXHOCTW OETEKTOPA moxeT 6biTb paccuMTaHa ¢ NoMoLLbio 3akoHa obpaTHbIX KBaapaToB paccTos-
Hus. Ons aton uenun BO3QYLIHYKO KEPMY naMmepsitotT Ha paznuuHbix pacctosiHusix ot POKYCHOIO MATHA
neped TMOBEpPXHOCTbO AeTekTopa. [lpu 3TUX wu3MepeHuUsix wuanydeHue, obpaTHO paccesiHHoe OT
MOBEPXHOCTW AETEKTOPA, gormkHO 6bITb UCKoUeHo. MoaToMy pekoMeHAyeTcsl UCMoNb3oBaTh paccTos-
Hue oT 100 go 200 mm mexay MOBEPXHOCTbLIO AETEKTOPA u AETEKTOPOM U3NYYEHUA.

MpumevaHnus

1 Heob6xoavmo npuHATL BO BHUMaHUE ocnabneHve B Bo3ayxe.

2 Ecnv konnumartop nepej naumeHToOM SIBASAETCS MHOTOLLENEBLIM, 3KCMO3ULUS AOIDKHA GbITb MHTENPUPOBaHa B Te-
YeHue ckaHupoBaHusi. MHoroweneBas anadparma co3gaet HEroMoreHHoe pagvaumoHHoe norne Ha NMOBEPXHOCTU
JAETEKTOPA, noatomy Ansi noryyeHus NpaeunbHOro pesynestara Heobxoammo npoeectu 6onee gnurenbHoe ckaHMpoBa-
Hue no IETEKTOPY U3NYYEHUA.

Ecnu ncnonb3ayeTcs AeTEKTOP-MOHUTOP, cneayeT HauepTUuTb rpadpuk KpuBoK B byHKUMKM paccTosHus d
mexay POKYCHBLIM MATHOM v AETEKTOPOM U3NYYEHUA no cneayowemy ypaBHeHUIO:

fd) = nokasaHue [ieTeKTopa-MoHuTopa
nokasaHme AeTeKTopa Uany4eHust

C nomoLblo 3KCTPanonsauumM 37O NPUBAU3UTENbHO NMHEWHOW KPUBOW Ha pacCTosiHie Mexay
POKYCHbIM MATHOM u MOBEPXHOCTbLIO AETEKTOPA r SID MOXHO NoNy4YuTb OTHOLIEHWE MoKasaHUi Ha
pacctosiHui r SID 1 ana noboro nokasaHua aetektopa-MoHUTopa paccuntate BO3AYWHYIO KEPMY Ha
MOBEPXHOCTU OETEKTOPA.

Ecnu geTekrop-MOHUTOP He UCMONb3YIOT, TO BbiYepUMBaloT rpadhmk 3aBUCMMOCTY KBaApaTHOMO KOPHSA OT
obpatHoin BenuuuHbl nokasaHus WU3MEPUTENA WU3NYYEHUA B yHKUMM OT pacctosiHus  Mexay

6



rocT P M3K 62220-1-2—2010

USMEPUTENEM U3NYHYEHUNA n POKYCHbBIM MATHOM. 3kcTpanonauuto U T.4. NPOBOAAT Tak e, KakK U3no-
XKEeHO B npeblayliem absale.

4.6.3 UckniouveHue JNIAIM-39PPEKTOB

JNAT-3®®EKTbI moryT noBnusitb Ha usmeperHne PYHKLUUN NMPEOBPA3SOBAHUA, CNEKTPA MOLL-
HOCTU WYMA n ®dYHKUNN MEPEOAYX MOAYNAUWMW. MosToMy OHW MOTyT NOBAUATL Ha U3MepeHue
KBAHTOBOW 3®PEKTUBHOCTU PEMUCTPALIMIA.

OT0 BAUsiHNE MOXKHO pas3faenuTb Ha ABe KOMMOHEHTbl — aaAuTUBHYIO (aAANTUBHAA BETBb) U MYNLTUNMK-
KaTUBHYH (M3MeHeHMe npupocTa). BenuunHel 06emnx KOMNOHeHT A0rkHBI BbITh onpeaeneHsl. Ana oblwein uH-
dopmauun cm. [10], [11] n [12].

Mpu onpeaeneHun BosmMoxHbIX JIAF-OPPEKTOB ungpoBoit aetekTop AomkeH pabotaTb B COOTBET-
cTBun co cneumndpukaumsammn N3rOTOBUTENA. Mexay Asyms nocnegoBatenbHbIMU 3KCMO3MUMAMU Heobxoau-
MO BblAepXuBaTb MUHUMAlbHBIA WMHTEpBan BpeMeHW (onpeaensieMblid C MOMOLLLIO WUCNbLITaHUA Mo
npunoxeHuto A) Bo nsbexaHne uckaxarwowero BanaHua JIA-OOPEKTOB Ha usmepeHue KBAHTOBOW
OPPEKTUBHOCTU PEMMCTPALINN.

MpumeyaHwne—HallA-3ODEKTbI moryt Bnusate cnegytowme dakropsi: Bpems OBJTYYEHUA no otHowe-
HUIO K CHMTBIBaHWIO, METOA OYMCTKM OT ocTtatkoB npegpigywero OBITYYEHUA, Bpemsa oT ctmpanma Ao noBTOPHORO
OBJTYYUEHWSA, Bpems ot cumTbiBanms go nostopHoro OBJTYUYEHUA, BknioveHne «OUKTMBHOTO» CUUTBLIBAHUSA A4S CTUpa-
Hus achdhbekToB oT npeasigywero OBITYYEHUA.

Ons onpegenenus 3HadeHnst JIAF-OPPEKTOB gomkHbl ObITb MCMONb30BaHbl NpoOLEAypbl UCMbITAHWUA,
npuBeaeHHbIe B MPUNOXeHUA A.

4.6.4 OBJNNYYEHMUE pnsa onpepenenusa ®YHKUUU NPEOBPA3OBAHUA

Ycrasku YCTPOUCTBA ANgA NONYYEHUA LINGPOBOIO PEHTIEHOBCKOIO M3OBPAXKEHUA fon-
XHbI ObITb TaKMMU e, Kak npu akcnoHnposaHum TECT-OEbEKTA. OBITYYEHUE aomkHO 6bITb BbINOAHEHO B
reomMeTpun pucyHka 2, Ho 6e3 TECT-OBBEKTA B nyuke. BO3AYLUHYIO KEPMY namMepsitoT B COOTBETCTBUMN C
4.6.2. PYHKLUWNA NMPEOBPA3OBAHUSA gonxHa 6bITb onpeaeneHa npu yposHe BO3AYLHOW KEPMbI ot Hy-
neeoit Ao 3HadyeHus, Ha 20 % BonbLUero, YemM MakcuManbHbIA UCTbITaHHbIA yposeHs BOSAYLWHOWN KEPMbI.

KO3®OULMEHT NMPEOBPA3OBAHUA npu Hynesom ypoeHe BOSAYLWIHOW KEPMbI aomkeH 6biTh
onpeaeneH No TeMHOMY M30BpaXKeHNo, KOTOpoe peanunayeTca NpU TeX Xe YCNOoBUAX, Kak PeHTTeHOBCKOe M30-
BpaxeHne. MUHUMATLHEINA YpoBeHb peHTreHosckon BOSAYLWHOW KEPMbI aomkeH 6bITh He Gonblue, yem 1/5
onopHoro yposHs BO3AYLLIHOW KEPMBb!.

B 3aBucumocTn oT npoLeaypbl pacyeTa (CM. 6.3.1) MeHAeTCA YNCAOo PasNNYHbIX SKCMIO3ULLUIA; €CIIA HY>KHO
npoBepuTb Tonbko NuHenHocTs PYHKLINMU NMPEOBPA3OBAHUA, aoctaTouHO NATU SKCMO3ULMIA, pacnpene-
NeHHbIX paBHOMEPHO B XernaemMoMm AuanasoHe. Ecnu  HyxHo onpegenuTb nonHyio SYHKUUIO
MPEOBPA3OBAHUA, BO3AYLWIHAA KEPMA pomkHa M3MEHATLCA Takum obpas3oM, 4Tobbl MakcMMarnbHoe
yBenuueHue norapummyeckoii (no ocHosaxuio 10) BO3AYLWHOW KEPMbI 6bino He Gonbuie 0,1.

4.6.5 OBITYYEHUE gnsa onpepneneHusa CNEKTPA MOLWHOCTU LUYMA

Yerasku YCTPOUCTBA ANA NONYYEHUA LINGPOBOMO PEHTIEHOBCKOIO M3OBPAYKEHUA fon-
XHbl ObITb TAKUMU XXe, Kak nNpu akcrnoHnposaHun TECT-OBBEKTA. OBJTYYEHUE gomkHo 6biTb BLINOMHEHO B
reomMeTpun pucyHka 2, Ho 6e3 TECT-OBEBEKTA B nyyke. BOSAYLWHYIO KEPMY namepsitoT B COOTBETCTBUAMU C
4.6.2.

Ansa npubnuautensHoro pacyeta CMEKTPA MOWHOCTW WYMA, koTopbiil ucnonb3yetcsl B AanbHen-
wem ansa pacdeta DQE, ncnonb3ytoT NpsIMOYronbHyo nrowagky pasmepamu npubnusutenbHo 50 x 50 mm,
PacnonoXeHHyo B LieHTpe obnyvaemoin obnactu pasmepamm 100 x 100 mm.

[na sTo Luenu Habop BXOAHLIX AaHHbIX AOMKEH COCTOATh, MO MeHbLUeA Mepe, U3 4 MNH HE3aBUCUMbIX
nuKkcenei, o6pasyoLLUMX 04HO U HECKONbKO HEe3aBUCUMbIX N30BPaKeHWI, Kaxkaoe U3 KOTOPbIX COAEPXKUT He
MeHee 256 MUKCENEW B nio6om npocTpaHCTBEHHOM HanpasneHun. Ecnu HeoBxoaumo Gonee YeM ofHO 13o-
GpaxeHue, Bce U30bpaxeHnst AOMKHbI ObITk NonyYeHsl Npn oaHUX h Tex xxe KAHECTBE U3NYYEHNA u ypos-
He BO3OYLUHOW KEPMbI. CtaHgapTHoe oTknoHeHune W3NMYYEHWUWA, ucnonb3oBaHHbIX Ans nony4YeHus
pasHbIX M30OpaXKeHWA, AOMKHO BbITb He 6onble 10 % cpeaHero sHadeHus.

MpwumeyaHue — MurumansHoe uncro Tpebyembix MAKCEIE N nao6paxerns onpeaensietcs Tpebyemoit Tou-
HOCTbIO, YTO OMnpedensieT MUHVMMarbHoe uicno obnacTei nHTepeca. [Ansi nonyyennsi To4HOCTM aBymepHoro CMEKTPA
MOLWHOCTU WYMA 5 % Heobxoaumo mynHumMyM 960 ob6nacrtei uHTepeca (HacTMHHO NEPEKPLIBAIOLLMXCS), COAEPKaLLMUX
16 MnH HesaBucuMbIX MUKCENEW nsobpaxeHns B AaHHbIX paamepax obnactm nHTepeca. [pouecc ycpeaHeHus, NPoBo-
OVMbI B AanbHELEM Ans NonyYeHns OfHOMEPHOTO Cpeaa, CHKaeT MUHMMANBHOe YKcro Heobxoanmbix NTMKCESEN
n3o6paxeHusi 4o 4 MIH, 4TO BCe elle AOCTaTOYHO ANA AOCTUXEHUS HeOBX0AMMOW TOYHOCTH.
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[omkHo 6biTb 0bpalweHo BHUMaHUe Ha To, 4To6bl He Bbino Koppenauun mexay nocnenosartesibHbIMA
nsobpaxeHnamn (JIJAF-OPPEKT; cm. 4.6.2). MNpu nposeaeHUN OBJTYYEHUA He ponyckaeTtcsa nsMeHeHue
yCTaBOK CUCTEMBI.

M3obpaxenus ansa onpeaeneHuns CNEKTPA MOLWHOCTU WWYMA aomkHbl 6bITb caenaHbl NPy YPOBHSAX
BO3OYLUHOM KEPMbI no 4.6.1.

4.6.6 OBJTYYEHUE c TECT-OBBbEKTOM B NMYYKE U3NYYHEHUA

OBITYYEHUE cnepyeT nposoautb B reomeTpumn pucyHka 2. TECT-OBBEKT pasmewaor Henocpe-
ActeeHHo Ha MOBEPXHOCTU OETEKTOPA. TECT-OBBEKT gormkeH 6biTb pazMelleH Takum obpasom, 4To-
6bl Kpai OblN HaKNOHeH Ha Yron o OTHOCUTENbHO OCK CTONBLOB MNUKCENEW wmm paanos MMKCENEW, nonxen
ObITb B MHTepBane ot 1,5° go 3°.

MpnmeyaHue—Metogq HaknoHa TECT-OBBEKTA otHocuTenbHo psigoB wnu cton6uoe MATPULbI
N3O0BPAXXEHWNA siBnsieTcst o6wmm ¢ apyrvmm ctangaptamm (MCO 15529 n UCO 12223) n nznoxeH B psge nyonukauwn,
CBSI3aHHbIX C MONy4eHneM rnpegeapuTensHeix o6pasuoe PYHKUWKM NEPEOQAY MOAOYNALNN.

HomkHo 6bITb caenaHo, no MeHbLweln Mepe, asa OBJTYHYEHUA ¢ TECT-OEBLEKTOM B MYYKE U3NY-
YEHWA, ognH ¢ TECT-OBBEKTOM, opreHTUpoBaHHbLIM NpubnuantensHo Baonb ctonbuos, n oguH ¢ TECT-
OBBEKTOM, opueHTUpoBaHHEIM NpnbnusutensHo Baons pagos MATPULIbI UBOBPAXKEHUA. Kak ussec-
THO, B cuctemax CR peskocTb 3aBUCUT OT OpUEHTaLMN Kpas OTHOCUTENbHO HanpasneHusa nepemelleH1a na-
3epHOro nyya npu ckaHuposaHuu. MoatoMy B cuctemax CR gomkHo 6biTb caenaHo vetbipe OBNYYEHUA ¢
TECT-OBBbEKTOM B MYYKE N3NMYHEHUA, ¢ nosopotom TECT-OBBEKTA Ha 90° mexay nocnegosarenb-
HbIMW 3Kcno3uumsaMU. NonoxeHne APYrux KOMNOHEHTOB HEe AOMKHO U3MEHATLCA. [1NA HOBOro NONOXeHUA
criegyeTt nposecTu HoBYH HacTpoliky TECT-OBbEKTA.

M3obpaxeHus ansa onpeaeneHns MTF cneagyeT Npov3BoavTb NP 0A4HOM U3 Tpex yposHen BO3QYLL-
HOWM KEPMbI (cm. 4.6.1).

5 Koppektuposkn HEOBPABOTAHHbIX QAHHbIX

[onyckatoTca cneayrowmne NUHENHbIE U He 3aBUCALLME OT U30BPaKEHNA KOPPEKTUPOBKU AaHHLIX ANA
onpeaenerns ®YHKUWN MPEOBPA3OBAHNA, CNEKTPA MOLWHOCTU WWYMA 1 oYHKLWN NEPEJAYA
MoLaynAumn.

Bce HukecneayoLwme koppekumum cnegyeT NpoBOANUTb, Kak MpU HOPpMasibHOM KITMHUYECKOM UCTIONb30Ba-
HUU:

- 3ameHa HEOBPABOTAHHBLIX JAHHBIX ot nnoxux unu aedektusHbix MAKCENEW noaxoaawmmin
AaHHbIMK;

- KOppeKLUUs NIocKoro nons, Bkovarllas B ceba:

KOppeKUuuio HeoAHOPOAHOCTU paanauUoHHOTo NMons;

KOpPPEKLMIO KOHTpacTa MHANBUAYanNbHbIX NMUKCENEW;

KOPPEKLUIO curHana nHansuayanbHbIX MNMUKCENEW;

KOppPeKUUIo USMEHEHNA CKOPOCTU B TeYEHNEe CKaHUPOBaHUS;

- KOPPEKLUS reoMeTpU4eCcKon QUCTOPCUMN.

MpumeuaHwnsna

1 HekoTopble geTekTopbl OCYWECTBNAT NMHENHY0 06paboTky nsobpaxeHuin B COOTBETCTBUM C UX DU3UHECKON
KOHUenuuen. Tak kak ata o6paboTka ABNSETCA MMHENHON U HE3aBUCUMOWM OT U306paxeHns, 3Tn onepauumn 4onyckarTcs
KaK UCKITIOYEHME.

2 KoppeKuusi n3o6pakeHns CHUTaeTCs He3aBUCMMOW OT M306paxeHusi, eCnu Takomn e KOPppeKuumn noasepraTcs
BCE U300paXeHUs1 HE3aBMCUMO OT UX COAEPKaHUS.

6 Onpepenexve KBAHTOBOW 3®®EKTUBHOCTU PEFTUCTPALIUU

6.1 OnpepeneHue u oopmyna DQE (u, v)
KBAHTOBYIO 3¢PEKTUBHOCTb PEMTMCTPALUN DQE (u, v) B 32aBUCUMOCTW OT YacToThl onpeaens-
10T Mo cneaytollen popmyne:
Win(u,v)

DQE (u, v) = G2MTF 2(u, .
QE WY (v Woui(u,v)

(1)

UcTtouHukom aToi popmynl sienaeTca [4], dopmyna 2.153.
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B HacToswem craHaapTe CMEKTP MOWHOCTU WYMA HA BbIXOAE W, (u, v) n ®YHKLNIO MNEPE-
OAYN MOAYNAUUN MTF(u, v) YCTPOUCTBA ANA NONYYEHUA UMGPOBOrO PEHTIEHOBCKOIO
MU3OBPAXKEHWUA cneayet paccuutbiBate no NIMHEAPU3OBAHHBLIM JAHHBIM. MMHEAPU3OBAHHBIE
OAHHBIE paccuutbisatoT ns MICXOJHbIX AAHHLIX ¢ nomouwbto o6patHon PYHKLIMA MPEOEPA30OBAHUA
N BbIPaXalOT YUCMIOM KBAHTOB 3KCNO3ULMW Ha eauHuuy nnowaaun. CurHan petekropa Npu Hynesown
MPOCTPAHCTBEHHOW YACTOTE G B chopmynie (1) ABAsSieTCs YacTbio hyHKLMM NPeoBpasoBaHns U He HyX-
AaeTcs B 0TAENBLHOM onpeaeneHuu.

MoaTomy B HacTosiLeM cTaHaapTe paboyel dopmynoi aAna onpeaeneHns KBAHTOBOW OdEKTUB-
HOCTU PETMCTPALUNU DQE (u, v) B 3aBUCUMOCTU OT 4acTOTbl ABNAETCA

Win(u,v)

DQE (u, v) = MTF2(u, v) ,
Wour(u,v)

%)

roe MTF(u, v) — npeasaputenbHas  ®YHKUMA MNEPEOAYX  MOAYNAUMWM  YCTPOWUCTBA ANA

NOoNYYEHUA LMPPOBOIO PEHTTEHOBCKOIO N3OBEPAXEHUA,;

W, (u, v) — CNEKTP MOWHOCTHU WYMA paauaumnorHoro nona Ha NMOBEPXHOCTU JETEKTOPA,
onpeaenaeMblil B COOTBETCTBUN € 6.2;

W, (u, vy —CMNEKTP MOLUHOCTU LWYMA Ha Bbixoge YCTPOWCTBA AN MONYYEHUA
LUNPPOBOINO PEHTTEHOBCKOIO U3OBPAXKEHWUA, onpeaensieMblit B COOTBETCTBUM C
6.3.2.

6.2 MNMapameTpbl, Ucnonb3lyemble NpU pacveTax

Ans onpeaenerns KBAHTOBON 3dGEKTUBHOCTUN PETMCTPALIUW 3HaueHue BxoaHoro CINEKTPA
MOLHOCTHU WYMA W, (u,v) AomkHo 6bITb paccuuTaHo no cneaytollei oopmyne:

w, = K,-SNR2, 3)

in(u,v) ~

rae K, — usmepeHHas BO3QYLIHAA KEPMA, Mkl p;
SNR2 — kBagpat oTHolweHusi curian — LLIYM k BO3[YLUHOW KEPME, 1/Mm2MKIp, 3HaueHue, npuBeeH-
Hoe B Tabnuue 2, ctonbel 4.
B HacTosilem cTaHaapTe cnegyeT NPUMEHSATL 3HaYeHua SNRif, no Tabnuue 2.

Tabnwnya 2— PagnauuoHHbIi napameTp SNRiﬁ AN NPUMEHEHVS B HaCTOSALWEM CTaHaapTe (AONONHUTENBHbLIN
dunbTp 2 Mm Al)

KAYECTBO U3MYUYEHUSA TonuuHa dunbTpa, MM H°'|V'_|"X'I.TS;;2§ ,_/T ;' g ﬁl(EOE Pacqem:j;;::fﬁ; ¢ SNRin
Mo/Mo (RQA-M 1) 0,032 25 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
WI/AI 0,500 28 6575

O6Lwme cBeaeHus o pacyeTe SNRiZn npveeaeHbl B npunoxeHun C.

CnepyeT 3aMeTUTb, YTO B HEKOTOPBLIX MaMMOorpadu4ecknx CUCTeMax UCMonb3yT He MonubaeHoBbIE
MULLEHN U PUNBTPBI, @ MULLIEHW W/unn BUMLTPBI N3 APYTUX MaTepunarnos, HanpuMmep, HO He UCKIOYUTENbHO,
pOAMNEBYIO MULLEHb U POAMUEBLIN (PUNLTP UK BONMbhPamMoBYO MULLEHb U antoMUHUEBLIA hunbTp (Tabnuua 2).
B cnyuae, ecnu ncnonbayetcss KAHECTBO U3NTYHEHWUA, oTnvyHoe oT ykasaHHoro B Tabnuue 2, OHO JOMMKHO
ObITb yKasaHo B Aeknapauun cCoOTBETCTBUS, BKIOYas MaTepuan MULLEHW, MaTtepuan v TonwmHy dunbtpa,

9
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AHOJHOE HANPS»XEHWE, CNOW MONOBUHHOIO OCNABNEHUA (CrO), 8 MM Al, 1 ncronssyemoe 3Ha-
yeHne SNR2.

6.3 OnpepeneHue pasnUyYHbIX NapamMeTpPoOB NO U306paKeHUAM

6.3.1 JlnHeapusauus AaHHbIX
JIMHEAPU3OBAHHBIE OAHHBIE paccunTbiBaloT ¢ MOMOLLbO npunokeHus obpaTHoin OYHKLMN
NMPEOBPA3OBAHUA k MCXOOHBIM JAHHBLIM Ha ocHoBe MHAMBUAYansHoro MAKCENA.

MpunmedyaHune—B cnyyae nuHerHon ®YHKUN MPEOBPA3OBAHWA 1 HyneBoro KoHTpacTa pacHeT CBO-
ANTCA K YMHOXEHWIO Ha Ko3ddnLUmMeHT npeobpasoBaHusi.

®YHKUUNIO MPEOBPA3OBAHUA onpegenstoT Mo M306paKeHUsIM, MOMyYeHHbIM B COOTBETCTBUU
c4.64.

BbIX0Z paccuMTLIBAIOT Mo yepeaHeHuo, No kpaiHeil mepe, 10 x 100 MUKCENEN MCXOAHbIX AAHHBLIX
B LieHTpe 3KCoHMpoBaHHo obnactv. 3Hauenns MUKCENEN gormkHbl 66ITe UCXOOHBIMU JAHHBIMW, nop
koTopbiMU nogpasymeBaoTca HEOBPABOTAHHLIE JAHHBIE, ckoppeKkTUpoBaHHbIe TOMbKO B COOTBETCTBUMU
C pasgenom 5. OTu BbIXOAHbIE 3HAYEHNUS COOTHOCATCS C BXOAHLIM CUTHANOM, KOTOPLIM SIBMISAETCH YNCMO KBaH-
TOB 3KCMO3ULIMM Ha eauMHMLY nowaan Q, paccyUTaHHOE YMHOXEHNEM 3HaYeHUst BO30YLWHOWM KEPMbI Ha
3HayeHue, ykasaHHoe B cTonbue 4 Tabnuubl 2 (cM. 6.2).

ToukKn aKcnepMMeHTanbHbIX AaHHbIX JOMKHbI BbITb MOATOTOBMEHEI C MOMOLLLIO MOAENMPYOLLEN hyHK-
unn. Ecnu npuHnmaetces, uyto @YHKUNA NPEOBPA3OBAHUA nuHeiHa (TONbKO NATb SKCMO3ULMIA, caenaH-
HbIX B COOTBETCTBUU C 4.6.4), TO cnedyeT NPUMEHATb TOMbKO NIMHElHY yHKuMo. PesynbTaT noaroToBku
OOIKeH yOOBNETBOPSATE Cneayowmnm TpeboBaHNsAM:

- KOHeYHoe 3HadeHue R? > 0,99 (RZ — koathuLmneHT Koppekumm);

- OTHOCUTESTbHOE OTKIOHEHUE HU OHON UHANBUAOYANBHOM TOHYKU 3KCNEPUMEHTalIbHbIX AaHHBIX He npe-
BbllWaeT 2 % COoOTBETCTBYIOLLEro pesynbrara noaroToBKu.

6.3.2 CNEKTP MOLLHOCTU WUYMA

CMEKTP MOLLHOCTM LWYMA Ha Bbixoge YCTPOUCTBA ANA NONYYEHUA LIMOGPOBbLIX PEHT-
MEHOBCKMX WN3OBPAXEHUN crnegyet onpegenatb No M3obpaxeHUAM, MONy4YeHHbLIM B COOTBETCTBUM
c4.6.5.

OpaHopoaHo aKcrnoHUpoBaHHaA nowaab LM poBOro peHTTeHOBCKOro AeTekTopa A4oSmkHa 6bITb noaene-
Ha Ha KBadpaTHble NnoLllaaku, HasbiBaemble obnacTsamu uHTepeca (OW). Kaxaas obnactb UHTepeca ans pac-
yeTa wHaneuayansHoro obpasua CMEKTPA MOLUHOCTU LWWYMA pomkHa 6biTb pasMmepamn 256 x 256
MUKCENEWN. 3T nnowwazak1 AomKHbI NepekpbisaTbest Ha 128 MUKCENIEN B ropusoHTansHOM U BepTUKanb-
HOM HanpasneHnax (CM. pucyHok 3). MNepBas nnowaaka AorkKHa HAaXOAUTLCA B BEpXHEM NEBOM yrny u3obpa-
XeHus, Torda cneayowas nnowaaka nonyvaercs nepeaswkeHvem Ha 128 MUKCENEW snpaso B
rOpuU3oHTanbHOM HanpasneHUW, co3fgaBasl BTOPYIO MIowWwaaKky, Kotopasi Ha MOMOBUHY NepekpbIBaeT Nepsyto.
Cneaytowas nowazka nonyyaeTca nepemellieHmeM BTopoii BHoBb Ha 128 MUKCENEW. 1o nosTopseTca Ao
KOHLi@ NepBOW rOpU30oHTanbLHOM «Nonockl». HauMHas BHOBb € NIEBO CTOPOHBI N306paxeHns n 0AHOBPEMEHHO
cMewasicb Ha 128 MUKCENEN B BepTukanbHOM HanpaslieHWi, Nory4aeT BTOPYIO FOPU3CHTanbHYI0 «MNomno-
cy». CMmelleHNe B BepTUKalibHOM HarnpasrieH 1 co3gaeT cneayoLlme nosiockl, noka Besi Miolags pasmepaMu
npumepHo 50 x 50 MM He ByaeT NokpbiTa obnacTaAMU UHTepeca.

MoxeT 6bITb NpoOBeAeHO HanpaBneHHoe yaAaneHne ¢ MOMOLLbIO NMPUMNOXKEHUs1 ABYMEPHOrO NonnHoMa
BToporo nopsiaka kK IMHEAPU30OBAHHbLIM AAHHBLIM kaxaoro nonHoro nsobpaxeHusl, UCNOMbL3yemMoro anst
pacyeTta crekrpa, U BbldUTaHuUA aTon yHKUMM [S (X, yj), cMm. copmyny (4)] ns JIMHEAPU3OBAHHbLIX
OAHHbIX. Ans kaxpon obnactn nHTepeca BuLIMMCASIOT ABYMepHoe NpeobpasoBaHue dypbe 6e3 npumeHeHus
Kakoro-nnbo okHa.

[BymepHoe npeobpasoBaHne ®Pypbe NpUMEHSIIOT B cCOOTBETCTBUM ¢ chopMynoii (4). Ucxoas us coopmynbl
3.44 B (cM. [4]), nony4atoT pabouyto cbopmyny ans onpeaenenuns CMEKTPA MOLWHOCTU WWYMA

AxAy M |256 256 . 2
256356 2 | 2 20Ky ) S0k, Y Det-2mi(unx; +viey ) @

m=1|i=1 j=1

Wout (un’ vk) =

rae Ax, Ay — pasamep NMNKCENA cooTBETCTBEHHO B rOPU3OHTaNIbHOM WU BEPTUKANBHOM HanpasneHun;
M — yucno obnacTeii uHTepeca;
I (x;, y;)) — NIMHEAPU30OBAHHbBLIE JAHHbIE;
S (X;, ¥;) — ABYMEpPHBIA MOMUHOM, NPUMEHAEMbIA OMLNOHHO.

10
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rOpU30HTa/IbHast
«Monoca»

2 rOpn30oHTaUIbHaA
" «ronoca»

Pa3smep obnacteil nHTepeca fomKeH 6bITb N = 256

PucyHok 3 — PacnosioxeHue obnacteil uHTepeca

YcpepHeHHbIli gBymepHbldi CIEKTP MOWHOCTW WYMA nony4yaeTtcs npu ycpegHeHUU No BCEM MU3Me-
peHHbIM ob6pa3uam cnekrtpa.

[na nonyyeHns oqHOMeEpPHbIX cpe3oB gByMmepHoro CMEKTPA MOWHOCTW WYMA BAoNb OCeil B naoc-
koctnu MPOCTPAHCTBEHHbLIX HACTOT ucnonb3yT 15 pagoB nam cTonbLoB 4BYMEPHOTO CnekTpa no Kax-
aon ocn. OfHako ycpeaHeHWe NpoBOAAT TONbKO nNo cemu psgam unum ctonbuyam CMEKTPA MOUWHOCTU
LIYMA no o6enm cCTOpOHaM COOTBETCTBYLOLMX OCceil (obuwee yncno 14), He yunTtbiBas U3AMEPEHUS N0 CaMUM
ocAM. [1na Bcex TOYEeK J0/MKHbl 6bITb paccymTaHbl To4Hble MPOCTPAHCTBEHHBIE YACTOThI ¢ yueTom pac-
CTOSIHMA OT Havyana no paguycy. [lo/mKHO 6biTb NPOBEAEHO CrNaxnsaHne nyTeM ycpegHeHusa gaHHbix no 14 ps-
Aam u ctonbuam, KoTopble HaxogsaTcs B uHTepBane 4vactoT 2fM(f - fnt < f < f + fmt) Bokpyr MPOCTPAH-
CTBEHHbIX UACTOT, KoTOpble AO/MKHbI ObITh YKa3aHbl B oTYeTe (CM. pasgen 7). frtBbluncnsaoT no popmyne

fo_ 001
'int N |
war nukcens (Mm)

MpumMeuaHu e— ToT hakT, YTo AMANa30H YacTOT ycTaHaB/MBAeTCA B 3aBMCMMOCTM OT wara MUKCESEN,
Bcerga obecneymBaeT NOCTOAHCTBO YMC/a UCMOMb3YEMbIX TOYEK faHHbIX He3asucumo ot wara NMUKCENEN, a cneposa-
Te/NbHO, NMOCTOSAHCTBO TOYHOCTH.

Pa3mMepHOCTb M/IOTHOCTM CNeKTpa/sibHOW MOLWHOCTM Wwyma paBHa kBagpaty JIMHEAPW3OBAHHbIX
OAHHbIX Ha eguunuy kBagpata MPOCTPAHCTBEHHOW YACTOTbI, T.e. kBagpaTy A/UHbI.

UTob6bl onpeaenuntb, BAMAKOT AN adpdekTbl kKBaHToBaHUA Ha CMEKTP MOWHOCTW WYMA, fONXHbI
6bITb paccumTaHbl Bapuaynm WCXOAHbIX JAHHBLIX (DN), koTopble ncnonb3ytwTtca gna pacyeta CMNEKTPA
MOLWHOCTU WYMA, ansa ogHoro nsobpaxeHusa. Ecnu sapunaumn 6onbwe 0,25 (cm. NCO 12232), MOXHO CUu-
TaTb, 4To WWYMbIl KkBaHTOBaHMA NpeHebpexumo manbl. Ecnu Bapuauun MeHblwe 0,25, gaHHble NpU3HAOT He
NoAXO4AWMMMN ANA onpefesieHNna cnekTpa MOLWHOCTMW WymMa.

MpumevaHune — B obwem cnyyae Bapunaymn NCXOAHbIX OAHHbLIX 6onble, yem 4yeTBepTb MHTEpBana
KBaHTOBaHUs. TONbKO €Cnv YMco 6MT Npy KBAHTOBaHWUM OYEHb Masio, Bapuauum MoryT 6biTb MeHbLue. [1na pacyeTa Bapua-
uuii KBaHTOBaHWsA, T.e. 1/12, npegnonaraeTcs, YTO aHa/IOrOBble BEIMUMHbI, KOTOpble OUMPOBBLIBAIOTCH, UMEIKT paBHO-
MepHOe WK NPAMOYro/ibHOE pacrpeesieHne No OTHOLLEHUIO K KaXA0MYy UHTepBasy KBaHTOBaHuA [2].

Ecnn CMNEKTP MOWHOCTW WYMA onpegensietca BAoNb AgnaroHanu (45° no oTHOWEHWIO K TOPU30H-
TanbHOW WAM BepTUKaSIbHOW OCKU), yCpeAHEeHUe C OTAe NbHbIX 06pa3L0B AO/KHO NPOBOAUTLCSA aHasOfM4YyHO
TOMY, Kak onucaHo B npeablaylmx absanax, Ho BKI0Yas 3HaYeHNA BAO/b AuaroHanun. 3tm namepennsa ansa 45°
MOTyT Takxe noTpeboBaTb ycpeAgHEHMUS NO CEYEHUSAM, CMEXHbIM € 45°, AN yny4dweHnsa TOYHOCTN onpeaene-
Hua NPS.
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6.3.3 Onpepenenne ®YHKLUU NEPEJAYU MOAYNALUUN

[nsa Tex cuctem, B KOTOPBIX KOPPEKLWSt HEOQHOPOAHOCTN paguaLMOHHOro NoNsA He nNpegycMoTpeHa npu
HOPManbHOM KIMMHUYECKOM MCMOMNb30BaHUMU, AOMKHA OblTh NpoBeAeHa ABYMepHasi KoppeKUums nsobpaxeHus
TECT-OBBEKTA. B pagraunoHHOM nomne ogHOPOAHO SKCMOHMPOBaHHOMO n3obpaxkeHus obnacte nHTepeca
BbIOMpatoT, No KpaliHelh mepe, B 1,5 Gonblue, Yem obnactb MHTepeca npu onpeaeneHn MTF, nokasaHHas Ha
pucyHke 1. Mo oTHoweHuto kK IMHEAPU30BAHHBLIM AAHHBIM oaHopoAHO 3KCNOHUPOBaHHOMO U306paXkeHUs
NPUMEHSIOT ABYMEPHbLIN NoNMMHOM BToporo nopsaka [S(x,y;)]. MNposoaar HanpasneHHoe yaaneHve B cooTBe-
TCTBYIOLWMX obracTsax nHtepeca B usobpaxkeHun TECT- OIﬁ'bEKTA no otHoweHuo kK IMHEAPU3OBAHHbBLIM
OAHHBLIM B cooTBeTCTBUM C hopmMyron 5

IKOp (X yj)/S(Xi’ y/) ) Scp’ (5)

rae Scp—ycpep,HeHHoe 3HavyeHne MUKCENA NTMHEAPU3OBAHHbBIX OAHHDBIX B o6nactn uHTepeca ogHo-
POAHO 3KCMOHNPOBaHHOTO N300paXKeHus.

MpeasaputensHas PYHKUNA MEPEOAYU MOAYNALMK OOIMKHA BbITb ONMPEAENEHA saons Asyx
B3aWMHO MepneHAUKYNspHbIX Ocel, napannenbHblX psgam unu cronéuammn MATPULIbI U3OBPAXKEHUA.
MpeasaputensHyto ®YHKUUIO NMEPEAAYU MOOYNALUN onpeaensiioT Kak YCpeAHEHHYIO U3 TeX, KoTopble
nony4eHbl U3 n3obpaxxeHnii obbekTa, NoBEpHYTOro NpUbnManTensHo Ha 180°, ecniv Tako NOBOPOT BO3MOXEH.

Ons onpegenexHns MTF gomkHa ObITb MCNoNb30BaHa NonHas AnuvHa (yHKUUKM pacnpeneneHus Kpasi
(ESF), onpepeneHHoi anst obnactn uHTepeca, NokazaHHOW Ha puUcyHke 1.

Onpeaensitot uenoe Yncno N nuHuiA (T.e. pagos Uy ctonbuos), NpMBoasLLMX K BOKOBOMY CABUTY Kpasi B
HanpasneHu NHUK, Hanbdonee BNM3KO COOTBETCTBYHIOLLEN PACCTOSIHUIO NUKcenen. [ins aToro MoryT 6biTb uc-
nonb30BaHbl pasHbie MeToAbl. OOUH U3 HUX COCTOUT B TOM, UTO ONpeaensitoT Yron o Mexay Kpaem 1 ctonbuamm
nnu pagamm MATPULIbI UBOBPAXKEHWUA 1 BbivmncnsaoT N = okpyrneHHo (1/tg ), rae «okpyrneHve» obo3Ha-
yaeT BblGop bnukanwero uenoro yucna. N 4omkHO ObiTb LEMbIM YUCTIOM.

MpwumeyaHune—[lnanasoH 3Ha4eHuUn yrna o cooTBeTcTByeT AnanasoHy N ot 20 go 40.

Ons cosnaHua obpaslioBoro kpaesoro npoduns unm ESF ucnonbayioT sHayenus MUKCENEA us
JIMHEAPU30OBAHHbIX JAHHLIX (cm. 6.3.1) N nocnegoBaTtenbsHbIX IMHWIA (T.e. pgoB Uiy ctonbuos), nepe-
cekarowmx kpan. 3HaveHue nepsoro NUKCEIA nepsoi nuHUMKM AaeT NepByo TOYKY AaHHbIX B 06pasuoBon ESF
nepsbi MNKCEJSTb Bo BTOPON MMHWUN — BTOPYIO TOUKY AaHHBLIX, NepBbld Nukcenb B N-i nuHUM — N-10 TouKy
AaHHbIX. ATy NpoLeaypy NOBTOPAIOT ANA APYrnx MUKCENEW & N nocneaosatenbHbIX IMHUSIX, Hanpumep, 3Ha-
yeHue BToporo NMUKCENA 8 nepson nuHun aaet (N + 1)-to Touky AaHHbIX, BTopoi MUKCENb Bo BTOpPOH Nu-
HUM — (N + 2)-10 TOUKY AaHHBIX U T.A.

[ns pacyeta ycpeaHeHHon ESF aTy npoueaypy NoBTOpAOT ANA Apyrux rpynn u3 N nocnegoBatenbHbIX
NUHWIA BAONb Kpasi. MNpoBodsaT ycpeaHeHue Bcex (yHKUUIA pacnpeaeneHus Kpas u Ha OCHOBE 3TOW yCpeHeH-
Holi 0bpasuoBoi ESF paccuuTbiBatoTr MTF

PaccTosiHue B 06pa3LoBoit ESF cuMTaeTcst NoCTOsSHHBIM 1 paBHLIM AnuHe yyactka MUKCENEN Ax, ae-
nenHol Ha N, T.e. nonyvaetca ESF(x,) npu x, = n(Ax/N). Obpasuosan ESF auddepeHuUmpyeTcsl Ha oTpeske
[-1,0,1]vwnu [-0,5,0, 0,5], npn aTom nony4aeTtca obpasuoBasi pyHKUNA pacnpeaeneHus nuHum (LSF). DdpdpexT
CnekTpanbHOro CrnaxusaHns ot guddepeHLnpoBaHns ¢ KOHEYHLIM 31EMEHTOM MOXET ObiTb CKOPPEKTUPOBAH
[6]. BeluncnsioT npeobpazoBaHue Pypbe pyHKLUMM pacnpeeneHns IMHAWU, n Mogyrb 3Toro NnpeobpasosaHust
paetr MTF. MTF HopmannsosaH no 3Ha4eHuIo Npu Hynesol YyactoTe. [NocKonbKy paccTosiHie OT UHAMBUAYaTTb-
HbIX MUKCenemn 4o kpas paccyUTbIBalOT BAOMb HANPaBNeHWs NMHUK, a He B HanpasneHun, NnepneHauKynsipHOM K
Kpato, MOXeT ObITb NpoBeAeHa KoppeKUMs WKasbl Mo ock YacToT (KosdhduumeHT Wwkansl 1/cos o).

MpwumeyaHue— Ecnu koppekuuto ¢ kospdmumneHTom 1/cos o He NPoBOAST, ownbka ko3pdurLUMeHTa LKanbl
cocraenser 0,1 %.

LOnsa nonyyeruns MTF npu NpoCTpaHCTBEHHBIX YacToTax, KOTopble A0MKHbI BbITh yKasaHel B Aeknapauim

COOTBETCTBYUSA (CM. pasgen 7), AOIKHbI BbITb MOMYyYeHbl AaHHbIE B MHTepBare YacToT 2f - (f f TSP+,
onpeaeneHve £, cm. 6.3.2) sokpyr aTux MPOCTPAHCTBEHHbLIX YACTOT.

int

7 ®opmat geknapaumm COOTBETCTBUSA

Mpu ykasaHum KBAHTOBOW QOPEKTUBHOCTU PEMACTPALIMM aomxkHb! BbiTh Takke ykasaHbl crieay-
oLne napamMeTphbl:

- KAYECTBO M3JTYHEHWA B cooTeTcTBUM ¢ Tabnmuen 1, B cnydae ucnonbsosaHns apyroro KAHECT -
BA U3NYYEHUA — maTtepwarn muweHn, Matepuan v TonwmuHa cbmanpa AHO[OHOE HAMPS>KEHWE, CNOW
MONOBUHHOIO OCMNABMNEHUSA (CMO), 8 MM Al,  ncnonk3osaHHoe 3HaueHne SNR2;

in?
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- yposeHb BO3AYLIHOW KEPMb;

- paccrosiHne mexagy POKYCHbLIM MATHOM n NMOBEPXHOCTBLIO AETEKTOPA, ecnn oHO MeHbLUe
600 unn donblie 700 Mm;

- OTKIIOHEHWs OT pekoMeHZyeMon reomeTpuu (cMm. 4.5);

- MEeToA, UCMOoNb30BaHHbIN A8 onpeaenennst MTF, n ero obocHoBaHWE B criyvae UCMonb3oBaHusl Kpae-
BOro MetoAa, OTIIMYHOrO OT CTaHAapPTU30BAHHOIO;

- YKa3aHuWa BCEX pacCTOSHWA MNpu MoflydyeHun Un3obpakeHusi, Hampumep, paccTosHUe Mexay
TECT-OEBEKTOM 1 nnockocTblo AeTeKkTopa;

- YCIOBUS OKpyXatoLen cpeabl.

Pesynktatbl nusmepeHus DQE AomkHbl 6bITb NpUBeAEeHbI B BUAE YMCen, CBEAEHHbIX B Tabnuuy. 3HadeHus
DQE porxHbl 6bITb ykasaHbl 4nsa MTPOCTPAHCTBEHHbLIX YACTOT 0,5 mm~1, 1 mm~1, 1,5 mm~! BNnoTs Ao Ham-
6onbLuen MPOCTPAHCTBEHHOW YACTOTbI, koTopas Huxke yacToThl HaliksucTa. B Tabnuuy moryT 6bITb 40-
6aBneHbl Apyrve napameTpbl. JONOMHATENbHO pesynbTaThl U3MEpPeHUss MOryT BbiTb MpeacTaBneHsbl B BUAE
rpacvika Kak saHaverHns DQE(u,v) B dyHkumm MPOCTPAHCTBEHHBLIX YACTOT npu BO3AYLIHOW KEPME B
KayecTBe napametpa, no obenm ocsM UCMonb3yeTcs NUHenHas LWwKana.

B obwem cnyyae 3HadeHus DQE(u,v) 0omxkHbl 6bITb NpuBeaeHsbl Ans 06enx ocen, ropusoHTanbHON 1
BepTuKanbHoi. Ecnu otHoweHne DQE(u,0)/ DQE(o,v)|u = v HaxoauTca B ananasoHe ot 0,9 go 1,1, sHavyeHus
DQE(u,v) ans obeunx ocein MoryT BbITb yecpeaHeHbl U ykasaHbl kak AeAcTBUTeNbHbIe Ans 0benx ocei.

JononHuTensHo MoryT ObITb NpuBeAeHbl 3HaveHus DQE BOonb AnaroHarnbHOW OcK, Npyu 3TOM AOIDKHO
6bITb AICHO YKa3aHo, 4To DQE oTHOCUTCA K AnaroHanbHON ocu.

8 TouyHoOCTBL

HeonpegeneHHocts DQE criegyeT onpefensiTe B COOTBETCTBUM € UHCTpyKUMamn GUM [2], ucnonssya
tbopmyny (2).

HeonpeaeneHHoCcTb NpeAcTaBneHHbIX 3HaveHnn DQE (koadhpuLMeHT NOKpbITUS 2 B COOTBETCTBUN C [2])
[OIMKHa ObITb MeHbLUe, Yem

ANDQE(u)) =+ 0,06 unn

ANDQE(u))DQE(u)==z0,1,

npuyemM BblbupaeTcst bonbluee 3HaYeHue.

HeonpeaeneHHoCTb criegyeT yKasbiBaTb B IMCTax AaHHbIX.
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MpunoxeHue A
(o6s3aTenbHOE)

OnpepneneHuve NNAT-O®PEKTOB

A.l VcnbiTaHna gns onpegeneHus agantuBHbiX JIAM-DOPEKTOB

Mpn ucnbiTaHUAX Aaa onpegeneHuns 3HavyeHuii agauTuBHbiX JIAM-OODEKTOB fo/mkHbI ObliTb MPOBEAEHbI Cneayto-
Lve npoueaypsbl.

1) Mo meTtogy, usnoxeHHomy B 4.6.6, nposogaT OB/TYUEHWE kpaesoro TECT-OBBEKTA. Cnegyet yb6egutbes,
4YTO 06LEKT MPaBU/IbHO YCTAHOB/IEH B Nyyke B cOOTBETCTBUM C 4.6.6. OBJTYUEHWE fomkHO 6bITb NPOBEAEHO MPU «OMOp-
HOM>» ypoBHe BO3[YLIHOW KEPMbI no 4.6.1.

2) CospgatoT n3obpaxeHue, nonydyeHHoe B pesynbtate OBJTYHUEHNA no nepeuncnenunio 1), cnegys metoay, npea-
NNOXXEHHOMY U3rOoTOBUTE/IEM.

3) CnepyloT BCeM aTanam, KOTopble SABASAIOTCA YacTaAMM npeasaraeMoro n3rotosmtenem metoga npu paéote und-
pPOBOro peHTreHOBCKOro AeTekTopa B npomMexyTke mexay OBJTYUEHUNAMN.

4) He npoBogsa 06nyyeHus MOBEPXHOCTW AETEKTOPA, co3galoT BTopoe n3obpaxeHne no metoay nepeducne-
HUA 2.

5) 3anucbiBaloT NPOMEXYTOK BpEMEHN MexAay nepBbiM (nocne 06a1yyeHuns) n BTopbiM (6e3 06/1y4eHnst) CYNTbIBAHK-
AMU C LMPOBOro PEHTTEHOBCKOro AeTekTopa. bosbluee U3 3T0ro NpomexyTka 1 BpeMeHN, onpeaeneHHoro B A.2, A0/HKHO
OblTb MUHUMAsIbHBIM BPEMEHEM MEXAY CHUMKaMu, Ucnonb3yembiM npu onpegenednn ®YHKUNN MPEOBPA3OBAHNA,
CMNMEKTPA MOWHOCTW WYMA N MTF.

6) Ha n3obpaxeHun no nepeuncneHnto 2) (nocne o6ayyveHnsa) N3mepsT ycpegHeHHoe 3HadeHne JIMHEAPN30-
BAHHbIX JAHHbIX B NpAMOYronbHOM yuyacTke, BKIOUaloLeM, no KpaiiHeii mepe, 1000 MKCENEN, cMeXHOM, HO He ne-
pekpbiBalLWweM nnowanb n3obpaxeHna obbekTa BbICOKOTO KOHTpacTa no nepeuvcnexuio 2) (obnactb uHtepeca 2, pucy-
HoK A.1).

MpuMmeyaHune — 1000 MUKCESIEM — MUHNManbHOE 3HayeHue, Heobxogumoe Ans 06ecrneyeHns Toro, YTo
oTHOcUTeNbHasA pasHuuya 0,005 geTekTmpyeTcs C 4OBEPUTENbHOM BEPOATHOCTLIO 95 % npy BEPOSATHOCTU AeTEeKTUPOBaHNSA
80 %. MpepanouTuTenbHee Ucnonb3oBath 10000 MUKCENEW.

AWM * awalsl
a A A A
(I Il
O6nacTb nHTepeca O6nacTb MHTepeca
1 nar (ON1) 2 nar (OM2)

CTOpOHA CTEHKM TPYAHON KNETKM

PucyHok A.1 — OnpepgeneHne obnactein uHTepeca (OW)
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7) Ha u3obpaxenun no nepeuncnenuio 4) (6e3 obnyvenns) uamepsioT ycpegHeHHoe 3Hadenme JIMHEAPU3O-
BAHHBIX JAHHBIX B npsiMoyronbHOM yuacTke, BKIloualoLLeM, no kpaiHei mepe, 1000 MUKCEJIEW, cmexHOM, HO He ne-
pekpbiBaloLeM nnowaae n3obpaxeHns 06bekTa BLICOKOro KOHTpacTa no nepeuncrieHumio 2) (obnacts uHTepeca 2, pucy-
HOK A.1).

8) Ha usobpaxenun no nepeuncnenuio 4) (6e3 obnyveHns) uamepsioT ycpegHeHHoe 3Hadenme JIMHEAPU3O-
BAHHbIX JAHHbLIX B NpsMOYronsHOM yuacTke, BKIIoualoWwem, no kpaiitei mepe, 100 MUKCENEW, B npegenax o6nacty,
MOKpPLITON n3obpaxeHnem obbeKTa BbICOKOro koHTpacTta (obnacte uHTepeca 1, pucyHok A.1).

9) WcnbiTanue npuaHaloT yaAoBNEeTBOPUTENbHBLIM, ECIW Pa3HOCTb U3MEPEHUI MO NepeyYncrielnsim 7) u 8), pasgeneH-
Hasi Ha u3MepeHne Nno nepeyncriennto 6), mexbwe 0,005.

310 06ecneumnBaet, uto Bknag JIAM-QO®EKTA merbLue, yem 0,5 % geiicTeytoweii BO3OYLWHOW KEPMbI.

Ecnv ncneitaHve He NpoLwno, NOBTOPSIIOT €70 C yBeNUYeHHbIM MHTEPBanoM BPEMEHN MEXIY SKCMO3NLNEN U CUNTbI-
BaHWeM LMPOBOro peHTreHOBCKOro AeTekTopa.

CnegyeT oTMeTUTb, 4To Hanuuue JIAT-OPDEKTOB 3a TECT-OBBEKTOM, gaxe ecnu ux saHaveHne meHole 0,5 %,
MOXeT HEraTMBHO BNMSATb Ha onpeaenenne MTF.

A.2 UcnbiTaHna gna onpegeneHna MynbTUNNKaTMBHbIX NTAM-O®OEKTOB

Mpwn ucnbiTaHmsix gna onpegenexHnsi 3Ha4eHUsa MynbTUNNMKATUBHbBIX JTIAMT-OOOEKTOB AaomkHb! ObiTh NPpoOBeaeHbI
cneaylowme npoueaypsi.

1) Mo meTtoay, nanoxenHomy B 4.6.1, npoeogsat OBJTYYEHWUE 6e3 o6bekTa B nyudke, UCMONb3ysl «ONMOPHbLIAY ypo-
BeHb BO3[YWHOW KEPMBI.

2) CospaioT n3obpaxeHue, nonyyeHHoe B pesynstate OBJTYYEHWUA no nepeuncnenmio 1) (naobpaxenue 1, nocne
o6nyyenunn 6e3 TECT-OBbEKTA),cneayst metogy, NpeanoXeHHOMY U3rOTOBUTENEM.

3) CnepyioT BceM aTanam, KOTopble SIBASIIOTCA YacTAMW Npeanaraemoro U3rotToButenemM metoaa npu paéore und-
POBOTroO PEHTIEHOBCKOro AeTekTopa B npomexyTtke mexay OBJTYHYEHUAMMW.

4) Mo meTogy, nanoxeHHomy B 4.6.6, npoeoanat OBTYYEHWUE kpaesoro TECT-OBBLEKTA. CnepyeT y6eautbes,
4T0 O6BEKT NPABUMNBHO YCTAHOBIIEH B Ny4ke B cooTBeTcTBUM C 4.6.6. OBJTYHYEHUE gomxHo 6biTk NpoBegeHo npu Hanbo-
nee BbiIcokom yposHe BO3AYLLHOW KEPMbI, ncnonb3oBaHHOM NpyU N3MEpeHUsIX.

5) Cospaiot nsobpaxenue, nonyyeHHoe B pesynbtate OBJTYYEHWA no nepeuncnenuio 4) (u3obpaxenue 2), cne-
Aya MeToay, NPeanoXeHHOMY U3roTOBUTENEM.

6) CnegyloT BCeM 3Tanam, KOTopble SBISIOTCA YacTaMU NPeAnaraeMoro n3rotToBuTenemM metoaa npu pabore und-
pOBOro PeHTreHOBCKOro AeTeKropa B npomexyTtke mexay OBITYHYEHUAMW.

7) To meToay, nanoxexHHomy B 4.6.1, npoeoasT BTopoe OBITYUEHUE Ge3 oGbekTa B Nyqke, NCNONb3ys HOpManb-
HbIll ypoBeHb BO3OYLLHOW KEPMBI.

8) CoapatoT nsobpaxeHue, nony4eHHoe B pesynstate OBJTYHEHWA no nepeuncnenuio 7) (naobpaxerue 3, nocne
obnydvenuns 6es TECT-OBBEKTA), cneays meTtogy, Npeano)XeHHOMY M3roTOBUTENeM. 3an1cbIBaloT NPOMEXKYTOK BPEMEHU
mexay BTopbim (nocne obnyyennsa ¢ TECT-OBBEKTOM) u Tpetbum (nocne OBTYHYEHWA 6ea TECT-OBBEKTA) cumnTbI-
BaHMAMMN C LMMPOBOIro PEHTTEHOBCKOro geTekropa. bonbwuii n3 atoro npomexyTka U BpeMeHu, onpegeneHHoro B A1,
JonxeH 6biTb MWHMMaInbHLIM BPEMEHeM MexXay CHUMKamu, Ncronb3yeMbiM npu onpegenernn GYHKUMM NMPEOBPA-
30BAHWA, CTTEKTPA MOLWHOCTW WWYMA u MTF.

9) Ha uzobpaxeHusix 1 u 3 COOTBETCTBEHHO M3MepsiloT ycpeaHeHHoe aHaveHue JIMHEAPU3OBAHHbLIX OAHHbIX
B NPSIMOYrONbHOM YHacTKe, BKIIOUaIoWweM, no KpaiHel mepe, 1000 MIAKCENEW B npegenax o6nactu, nokpeITol naobpa-
XeHnem o6beKTa BbICOKOro koHTpacTa (obnacTte HTepeca 1, pucyHok A.1).

10) Ha nsobpaxeHnusx 11 3 COOTBETCTBEHHO U3MepsoT ycpeaHeHHoe 3HaveHune IMHEAPU30OBAHHbBIX JAHHbLIX
B NPSIMOYrONbHOM yuacTKe, BKITIOHaloLeM, no Kparnei mepe, 1000 MUKCENEW, cMeXHOM, HO He NepeKpbIBaIoLEM MIo-
waaes nsobpaxeHns o6bekTa BbICOKOro KOHTpacTa (obnactb uHTepeca 2, pucyHok A.1).

11) WcnbiTanne npusHaloT yaoBNeTBOPUTENbHLIM, €CIU

<0005.

2 (n3obpaxeHune 1y, —n3obpaxeHue 1y, ) —(U3obpaxeHue 34, —M300paxeHne 3ov|2)‘
nsobpaxeHue 1, + M300paxkenne 3g,, \

OT10 obecneunsaert, yto Bknag AM-OPOEKTA meHblwe, yem 0,5 % OeicTByoLWEN BO34YLIHOW KEPMB.
Ecnu uenbitanne He NpoLuno, NOBTOPSIOT €ro € yBeNMUYEeHHbIM MHTEPBaNoM BPeMeHU MeXay SKCroamumaMmu umdpo-
BOIO PEHTTeHOBCKOro OeTeKTopa.
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MpwunoxeHne B
(pexomeHayemoe)

Pacuet BxogHoro CMEKTPA MOLHOCTU LUYMA

BxogHon CMEKTP MOWHOCTW LUYMA pageH Bxogsiemy NOTOKY ®OTOHOB (cm. [4], hopmyna 2.134)
VVin (U, V) = Q, (B1)

roe @ —MNOTOK ®OTOHOB, T.e. YMCNo KBaHTOB 9KCNO3ULMK Ha eauMHULY nnowaam, 1/mm2,
Q 3aBUCUT OT CNEKTPa PeHTIeHOBCKOIO U3MNyYeHUs U YPOBHSI BO3[YLUHOW KEPMbI:

Q=K,- [(® (E¥K,)dE =K,-SNRZ, (B.2)

rae K,— so3aywHas kepma, Mkl'p;
E — 3Heprnsa peHTreHOBCKOro nany4enus, kab;
®(E)/K, — cnexTpanbHblil TOTOK PeHTFEHOBCKOrO nanyyenust Ha BO3OYLWHYIO KEPMY, 1/(MmZkaBmkIp);
SNRiﬁ — KBagpaTt OTHOWeHust curHan — wym Ha BO3AYLHYIO KEPMY, (1/Mm2MmKIp).

3HaueHus1, npMBeaeHHble B Tabnuue 2, paccunTaHbl C UCNomNbL30BaHMEM KOMNbloTepHon nporpammel BOONE [7],
OoCHOBaHHOW Ha meToge [bk.M.Byne [8]. Mcnonb3oBaHbl koaddurumeHTsl B3anmogenctems ua NIST [9]. MNpu ncnonb3osa-
HUW APYMUX NPOrPaMM NOMyYEHHbIE 3HAYEHUS MOTYT HE3HAYUTENBHO OTNNYATLCS.
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Mpnnoxenne OA
(cnpaBo4Hoe)

CBefeHUs1 0 COOTBETCTBUU CChINOYHBLIX MeXAYHapoAHbIX CTaHAapToB
HauMoHanbHbIM cTaHgapTam Poccuinckon degepauum

Tabnuua pOA.1

O6o3Ha4YeHne CCbiNTOYHOro CreneHb 0O603HavYeHe U HAaUMEHOBaHWe COOTBETCTBYIOLLEro HaLUOHANBHOTO
MEXOYHapoOHOro craHaapTa COOTBETCTBUA cTaHpgapra
M3K 60336:2005 IDT FOCT P M3K 60336—2010 UanyyaTenu meguumMHCKMe peHTre-
HOOWArHOCTUYECKNE. XapaKTepUCTUKM POKYCHbIX NSATEH
M3K 61267:2001 — *
M3K 62220-1:2003 IDT [OCT P M3K 62220-1—2006 W3genusa MmeauumnHCKUE aneKkTpu-

yeckue. XapaKTepncTUkM LMPOBLIX MPUEMHUKOB PEHTIEHOBCKOIO
n3obpaxeHusi. YacTte 1. OnpegeneHne kBaHTOBON 3¢pEKTUBHOCTH
pervcrpauuu

NCO 12232:1998

*

TCTBUA CTaHOapTOB:

- IDT — ngeHTuyHble cTaHaapThbI.

* COOTBETCTBYHOLLMUI HALMOHaNbHbBIN CTaHApT oTcyTcTBYeT. [lo ero yTBepxaeHus pekomeHayeTcsi UCNonb30BaThb
nepeBof Ha PyCCKUI A3bIK JAHHOTO MeXayHapoaHoro ctaHgapTa. MNepeeo 4aHHOro MexayHapoAHOro CTaHaapTa Haxo-
autes B PegepanbHOM MHPOPMaUMOHHOM (DOHAE TEXHUYECKUX PernaMeHToB U CTaHOaPTOB.

MpumeyaHune—BHacToswen Tabnuue NCnorb3oBaHo Criedyowee yeroBHoe 0603HaYeHne CTeneHn CooTee-
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TepMUHbI

M3K 60788

CoKkpalleHHbIN TEPMUH

TepMuH, onpegensieMblli B HACTOSILLLEM CTaHgapTe
ABTOMaTU4YECKOE YNPaBeHne SKCNO3MLUOHHON 40301
AHOOHOE HanpshkeHne

AHOAHBIN TOK

Brnok nctovHmka nanyyveHus

BosagywHas kepma

Bpemsi 06nyyeHuns

HetekTop 06ny4eHus

HOvadparma

JononHutenbHbIn HUNLTP

VamepuTens nanydeHus

McxogHble aaHHble DN

KayecTBO ManyyeHus

KBaHTOBas acpdekTmBHOCTL peructpaumn,DQE(u,v)
JNIAM-OOOEKT

JInHeapu3oBaHHble JaHHbIe

MaTpuua nsobpaxeHus
Heob6paboTaHHble gaHHbIe

HomnHanbHoe 3HaueHuve

O6ny4yeHue

OTceuBatowmii pactp

Mukcenb

MnockocTb NpremMHrKa n3obpaxeHusi
[MoBepxHOCTb AeTekTopa

MoTok choTOHOB

MpocTpaHCcTBEHHAs YacToTa U Unn v
MpoueHTHas nynecaums

My4ok nanyvenusi

PaccesHHoe nanyveHve

PeHTreHoBcKas TpyGka

PeHTreHoBckmiA annapat

PeHTreHoBCKMIA reHepaTop

PITY nocTtosiHHOro HanpsKeHnst

Cnol NonoBUHHOTO ocnabnenusi

Cniektp mowHocTn wyma(NPS), W(u,v)
TecT-06bekT

Yennutenb peHTreHOBCKOro n3obpaxeHus
YCTPOWCTBO ANt NOnyYeHust LMppOBOro peHTreHOBCKOro n3obpaxeHust
PoKyCcHOe NATHO

®yHkUMs nepegaqm mopynsumm MTF(u,v)
®yHKLMA NpeobpasoBaHus

Wym

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

3.1
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-20-13¢
3.8
3.1
3.9
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