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BBeneHue

Hactoawmn craHgapT <BNsetcs  MNpsMblM - MPUMEHEeHWeM  MeXAyHapodHoro  cTaHgapTta
IEC 62220-1:2003 «M3genua MeauLUHCKUE 3nekTpudeckne — XapakTepucTukn LUgpoBbIX MPUEMHUKOB
peHTreHoBckoro n3obpaxenus. HYacte 1: OnpegenexHune kBaHTOBON achpeKTUBHOCTY perncTpauumy.
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M E XTIOCGCY.A.APCTHUBEHHUB # C TAHQAOAPT

U3penua meguLUHCKUe aneKTpuveckme
XAPAKTEPUCTUKU LIM®POBBLIX NMPUEMHUKOB PEHTFEHOBCKOIO U3OBPAXEHUA
YacTtb 1
OnpepeneHne kBaHTOoBOW 3chheKTUBHOCTU peructTpauuu

Medical electrical equipment. Characteristics of digital X-ray imaging devices.
Part 1. Determination of the detective quantum efficiency

DaTta BBegeHnsa — 2013—01—01

1 O6nacTb NpMMeHeHus

HacToswmMin - ctaHgapT ycTaHaBnMBaeT MeTod  OLEHKU KBAHTOBOMN 3dOEKTUBHOCTU
PEMTMCTPALNN (DQE) UN®POBbLIX MPUEMHUKOB PEHTTEHOBCKOIO M3OBPAXKEHUA kak dyHkumnn
no3bl MPOCTPAHCTBEHHOW YACTOTbI npv onpeaeneHHbLIX paBoynx YCroBUsAX, COOTBETCTBYIOLINMX PEKO-
MeHO0BaHHbIM NPOU3BOAUTENEM A1 NPUMEHEHUS B KITMHNYECKOM MpaKTUKe.

Hactoswmin ctaHgapT pacnpocTpansietcs Ha LUOPOBBLIE MNMPUEMHUKUA PEHTIEHOBCKOIO
M3OBPAXEHNA npoekuMoHHOro Tuna, KoTopble WCMOMb3YHTCA B MEAWULMHCKOW pPeHTreHoANarHocTuke.
O6nacTb  npuMeHeHUss HacTosiwero cTaHdapta orpaHwdeHa UUPPOBbBIMM  NMPUEMHUKAMUA
PEHTTEHOBCKOIO N3OBPAXEHWA aons peHTreHorpadun, TakMMKU Kak: CUCTEMbl ANA KOMIMbIOTEPHON
peHTreHorpacdmm (CR cuctemsl), cMCcTEMbI Ha OCHOBE cefneHa, AeTeKTopbI B Buae NAOCKUX NaHenen, CUCTEMbI
Ha ocHoBe M3C-maTpuy n undpossie YCUNTUTENU PEHTTEHOBCKOIO U3OBPAXKEHUA, ncnonbsyemele
ANsi peHTreHorpaduu.

HacTosimin ctTanaapT He pacnpocTpaHAETCA Ha:

- UNPPOBbLIE MPUEMHUKU PEHTITEHOBCKOIO UBOBPAXXEHWUA, npeaHasHaveHHbIe AN UCNOSb-
30BaHuWs B MaMMorpadum Unu B AeHTanbHON peHTreHorpadun;

- KOMMbKOTEPHYO TOMOIPA®UIO;

- CUCTEMBI, B KOTOPBIX OCYLLECTBISIETCA CKAHNPOBaHUE PEHTIEHOBCKUM JydOM nornepek (BAonk) Tena
nauneHTa;

- YCTPOUCTBA C AUHaMUYECKUM hopMUpoBaHUEM U306pakeHUin (C perucTpaumein cepum u3obpaxkeHni,
Hanpumep Mpu pPeHTreHOCKoNMA UM UccneaoBaHUM cepaevHO-CoCyaUCTON CUCTEMBbI — KopoHaporpadmum,
aHrnorpacdoun N T. n.).

MpwumeyaHne— HacroAwmn ctaHaapT He pacnpoCTPaHAeTCA Ha YCTPOMCTBA, OTMEYEHHbIE BbLLE, MOCKOMbKY
oHv obriagaloT napameTpamu, OTNMYAIOLWMMKU UX OT cucTem Ans obwen peHTreHorpadmm (Hanpumep, Ka4eCTBO PeHTre-
HOBCKOTO MNy4Ka, reoMeTpusi, BpeMeHHble XxapakrepucTuku u T. a4.). Npegnonaraercs pa3paboTtaTtb A4nst HEKOTOPbLIX U3 3TUX
YCTPONCTB OTAENbHbIE CTAHAAPThI, KaK 3T0 BbINo caenaHo Ansi ApYrmx XapakTepUCTUK, HaNPUMep AN YyBCTBUTENBHOCTH
M KOHTpacTa, B ctaHgaptax IEC un ISO.

2 HopmaTuBHLIe CCbINKKN
B HacTodlweM cTaHOapTe UCMOoNb30BaHbl CChINIKU Ha crnegyolne MexXayHapoaHble CTaHAapThl:

ISO 12232:1998" Photography — Electronic still-picture cameras — Determination of ISO speed
(PoTorpadus. AnekTpoHHble poTokaMepbl. OnpedeneHue YyBCTBUTENbLHOCTA Mo 1ISO)

B HacToswee Bpems gencreyet ISO 12232:2006.

WU3paHne opmumansHoe
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ISO 12233:2000 Photography. Electronic still-picture cameras. Resolution measurements (®otorpa-
dusa. SnekTpoHHbIe hoTokamepbl. MamepeHue paspeluatollein cnocobHocTu)

ISO 15529:1999 Optics and optical instruments — Optical transfer function — Principles of
measurementof modulation transfer function (MTF) of sampled imaging systems (OnTuka 1 ontuyeckue npuéo-
pbl. OnTuveckas nepegaTtodHaa dyHKUMA. MpuHLMNBI U3MepeHns PyHKUUM nepegadn Moaynauun cuctem
oTobpaHHbIX n306paxkeHnin)

IEC 60336:1993" X-ray tubes assemblies for medical diagnosis; characteristics of focal spots (PeHTre-
HoauarHocTudeckne Tpyokn Ana MeAULUHCKOW ANarHOCTUKN. XapaKTepucTuku hoKyCHOMo NsATHa)

IEC 60601-2-7:1998 Medical electrical equipment — Part 2-7: Particular requirements for the safety of
high-voltage generators of diagnostic X-ray generators (13genua meauuuHckie anekrpudeckue. Yactb 2-7.
YacTHble TpeboBaHWA 6e30nacHOCTM K reHepaTopam BbICOKOro HanNpsXXeHNS ANarHOCTUYECKUX PEHTFeHOBCKUX
annaparos)

IEC 60788:1984 Medical radiology — Terminology (MeauuuHckas paguornorus. TepmuHonorns)

IEC 61267:19942) Medical diagnostic X-ray equipment — Radiation conditions for use in the
determination of characteristics (O6opyaoBaHue meguunHckoe AN peHTreHoAnarHoCTUkU. PaanaunoHHble
YCIOBUSA NpW onpeaerieHun XxapakTepucTuk)

3 TepMuHbI M onpefeneHnA

B HacToAwweM cTaHAapTe NPUMeHeHbl cneayowmne TepMUHbI C COOTBETCTBYIOLMMU ONpeaeneHnsamMn:

3.1 UEHTPANIbHAA OCb: luHua, nepneHaukynapHaa k MMOCKOCTU NPUEMHUKA N3OBPA-
YKEHUA v npoxoasiias yepes LeHTp BXOAHOrO Nossl.

3.2 ®YHKUUA NPEOBPA30OBAHUA: 3asucumocts BbixogHoro curiana LMSPOBOIO NPUEM-
HWUKA PEHTFEHOBCKOIO U3OBPAXKEHNA (MCXOAHBIE AAHHBIE DN — 3Ha4eHnsa ApKoCTN 3N1eMeHTOB
n306paxeHns), NOMy4EeHHOro ycpeaHeHneM no 6onbLoi o6nactn nsobpaxeHus, oT KONUYEeCTBa PeHTITeHoB-
CKMX KBaHTOB Ha eauHuLy nnowaau Q B NMITOCKOCTU NPUEMHUKA U3OBPAXKEHUA.

MpumMmedaHue 1 — BennunHy Q BbIMUCHSIIOT KaK NPOV3BEAEHUNE SKCMO3ULMOHHOW A03bl BO BXOAHON NNOCKOCTH

AeTtekTopa (Npu UCKNIoYeHUN 06PaTHOrO paccesiHus) Ha 3HaveHne SNR,-%,, npuBegeHHoe B Tabnuue 2.

MpnmedvaHwue 2— 06buHo KEPMY B BO3OYXE 3aMeHAIOT 9KCNO3MLUNOHHON JO30M.

Mpumeyanue 3— Muorme naboparopum, HanPUMep HaAUMOHANbHBIX METPOIOMIMYECKUX MHCTUTYTOB, Kanubpy-
toT JOBUMETPbI ans namepenns KEPMbl B BO3AYXE.

3.3 KBAHTOBAA 3®PEKTUBHOCTb PETUCTPALUMUU DQE (u, v). OTHOLIEHNe ABYX (hYHKLINIA, KaxK-
Aas 13 koTopbix NpeactasnseT cobon CMEKTP MOLWHOCTU LWYMA (NPS); npyyem B uicnutene sanucaH
CMNEKTP MOLHOCTW WWYMA BxoaHoro curHana (Ha MOBEPXHOCTWU JETEKTOPA), nponyueHHbIi yepes
dUnbLTP ¢ XapakTepUCTUKOMW, KOTOpaa 3agaeTca nepeaatoqHon yHKUMEN CUCTEMDBI, a B 3HaMeHaTene —
CMEKTP MOLWHOCTULLYMA BbiXxoAHOrO cUrHana, uamepeHHbin ¢ ucnonssosaHnem MCXOOHbIX JAHHbIX.

MpumeyaHune—Bmecro asyxmepHoli dyHkuum KBAHTOBOWN 9dGEKTUBHOCTU PEMUCTPALIMM vacto
NPeACTaBnsIoT CeYeHne ABYXMEPHOI DYHKUMW BAONb OCU, COOTBETCTBYIOLLEN OHON U3 NPOCTPAHCTBEHHbIX YacToT.

3.4 NOBEPXHOCTb OETEKTOPA: [MoBepXHOCTb, ABNAOLWAACA CaMO 6MU3KOM K MITOCKOCTU peHTre-
HOUYBCTBUTESTbHbIX 3NIEMEHTOB [1eTEeKTOpa C y4eTOM BCeX 3alLMTHbLIX 3rieMeHToB (Bkniouas OTCEVUBAIOLLUIA
PACTP v koMmnoHeHTbl anss ABTOMATUYECKOMO YAPABNEHUA 9KCMO3ULIMOHHOWM O30W, ecriv npu-
MeHsII0TCs), KoTopble MOryT GblTb akkypaTHo yganeHsl us NMYYKA PEHTTEHOBCKOIO U3NTYYEHUA Ges
nospexaeHus LM poBOro peHTreHOBCKOro AeTekTopa.

3.5 UUOPOBOM NPUEMHUK PEHTFEHOBCKOIO U3OBPAXEHUA: YcTpoiicTBO, cocTosillee 13
UMPOBOTO PEHTIEHOBCKOTO AeTEKTOPA, BKNHOYAA 3aLUTHBIE CMOU, UCNOMb3yeMble Ha NPaKTUKe, 3NeKTPOHUKY
AN ycuneHus noundpoBku curHanos v komnbtoTepa, opmupytowero UCXOOHLIE AAHHBLIE nzobpaxeHus.

3.6 MATPULIAU3OBPAXEHUA: PacnonoxeHne sneMeHTOB MaTpuLibl, NPeANoYTUTENLHO B MPSAMOY-
ronbHOM (AeKapTOBOM) CUCTEMe KoopanHaT.

3.7 9ODEKT BNMUAHUA «OCTATOUYHDbIX» CUTHANOB: BnusiHve npeabiayliero nsobpaxeHus Ha
Tekyllee.

g HacTosiwee Bpems aencteyet |EC 60336:2005.
2 HacTosiwee Bpemsi gencteyet IEC 61267:2006.
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3.8 IMHEAPU3OBAHHbIE JBAHHBIE: MCXOJHbLIE OAHHbIE, o6paboTaHHble ¢ UCNOMNb30BaHUEM
®YHKUUN NPEOBEPA3OBAHUA.

MpumeyaHune—3nadennsa JIMHEAPU3OBAHHbIX JAHHBLIX npsmo nponopunoHasnbHbl 3KCMNO3ULMOHHOW
faose.

3.9 ®YHKUUA NEPEQAYU MOAYNALWUU MTF (u, v): Moaynb KoMnnekcHol (B o6Lem cnyyae) ontu-
yeckoi byHKUMK Nnepegayun, npeacrasnsawowen codbor pyHkumio NMPOCTPAHCTBEHHBIX YACTOT unv.

3.10 LUYM: dnokTyaumu oxxnaaeMon BeNUUYMHbLI CTOXacTUYECKOro npouecca.

3.11 CNEKTP MOLHOCTU WLYMA (NPS) W(u, v): Moaynb npeobpasosaHua dypbe asToKoppenauu-
oHHoi dpyHKumm LUYMA. MowHocTe LUYMA, 3akrntioueHHas B ByXMEepPHOM 4acTOTHOM UHTepBarne, Kak (oyHKUWs
aByx MPOCTPAHCTBEHHBLIXYACTOT.

MpwuMeyaHne— B cneunanbHon nuteparype CIMEKTP MOLWHOCTU LLYMA vacTo Has3biBaloT «CnekTpom Bu-
Hepay B YecTb MaTemaTtuka Hopbepra BuHepa.

3.12 UCXOAHbIE AAHHBIE (DN): HEOBEPABOTAHHBIE AAHHBIE, K KOTOpbIM NPUMEHEHbI TONLKO
Aonyckaemble HacTOAWMWM CTaHAaPTOM BUAbI KOPPEKTUpYioLlen obpaboTku.

3.13 ®NIOEHC Q: CpegHee 1ncno (hoTOHOB Ha eAUHNLLY MIToLaan.

3.14 HEOBPABOTAHHbLIE JAHHDIE: 3HauyeHus curHanoB siPKOCTU KaHaroB (NUKcenen), cCYnTaHHbIe
HernocpeacTBeHHO nocne aHanoro-uugposoro npeobpasoBaHua B8 LIUPPOBOM NMPUEMHUKE PEHT-
FEHOBCKOIO U3OBPAXEHUA 6e3 kakoi-nubo KoppekuMu ¢ UCMonb3oBaHWeM nporpammHoro obecne-
YeHus.

3.15 NPOCTPAHCTBEHHAAYACTOTA v unuv. BenuunHa, obpaTtHasa nepuoay NOBTOPEHUSA aHanu-
3upyemoro obbekta B npocTpaHcTBe. PasmepHocTb MPOCTPAHCTBEHHOWM YACTOTh| — BenuumHa,
obpaTtHas NIMHenHOMY pasmepy.

4 TpeboBaHus

4.1 Pa6ouue ycnoBus

LePOBOW MPUEMHUK PEHTITEHOBCKOIO U30OBEPAXKEHWUSA aonxeH XpaHUTLCA U 3KCNAyaTUpo-
BaTbCHA B COOTBETCTBMM C peKkoMeHAauMsMUn npeanpusatus-usrotosutens. Bpema nporpesa AoMKHO ObiTb
BblGpaHo B COOTBETCTBUN C pekoMeHAaLNAMU npeanpusaTus-usrotosutens. Paboune ycnoesus npu nposeae-
HUW UCMBITAHNA AOIMKHbBI ObITb TAKUMU Xe, Kak U AN KITMHNYECKUX UCCrie4OBaHUI, N AOSMKHBI NOAAepPXXMBaTbLCS
MOCTOSIHHLIMW B TEYEHWE UCTIbITAHWUIA, KOTOPbIE ONNCAaHbI HUXE.

Knumartmnyeckne ycnoBusi B MOMELLEHUU, rae aKcnnyaTupyetcd IJ,I/ICDPOBOVI MNMPUEMHWK PEHT-
FEHOBCKOIO U3OBPAYKEHWA, oomxkHbl 6bITb NpMBeAeHbl B 0TUETE BMECTE C pesyfbTaTtaMm UCMbITaHUiA.

4.2 PEHTTEHOBCKWUW ANMAPAT

Ona wvenbITaHWR, OnNUCaHHbIX B Cleaylwux pasgenax HacToswero craHgapTta, Mcnosnbayetcs
PEHTFEHOBCKOE MUTAIOLWEE YCTPOMUCTBO MOCTOAHHOIO HAMPSXEHWA (cm. IEC 60601-2-7).
KoadduumeHT MYNbCALIMA AHOAHOMO HAMPAXEHWSA, BbipaxeHHbIN B NPOLEHTAaX, AOMKeH BbiTb paBeH
1N mexee 4.

HomuHaneHbIN pasmep POKYCHOIO MATHA (cm. IEC 60336) gornxkeH ObiTb He bonee 1,2 Mm.,

Ons nsmepeHns aKCno3mLMoHHON A03bl AOMKHBI UCMOMb30BaTbesi noBepeHHble JO3VMMETPLI. MorpeLw-
HOCTb M3MepeHust (Mpu koadbpuLMeHTe NepekpbITus 2) AomkHa 6bITb MeHee 5 %.

Mpumevanume 1— «llorpelwHOCTEY U «KOIDHULUNEHT NEPEKPLITUS» — TEPMUHbI, ONpeaereHHbIe B CTaH4ap-
Tax ISO ans 06o03Ha4eHns ownGoK nameperus [1].

MpumedaHune 2— OOMMETPbI gns oueHku, Hanpumep KEPMbl B BO3YXE, kanubpytoT B cneunanuanpo-
BaHHbIX METPONOrn4eckux nabopaTopusix.

4.3 KAYECTBO U3INYYEHUA

UcnbiTaHua MOryT nNpoBoAUTLCA MPU OAHOM WM HECKONbKUX M3 4eTbipex BapuaHToB KAUECTBA
N3NYYEHWA, npeactasneHHbIx B IEC 61267 (cMm. Takke Tabnuuy 1 HacToswero ctaHgapTa). Ecnn ucnonbay-
eTcsa Tonbko oaHo KAUECTBO U3NYYEHUA, to npeagnoytutensHo BbiGpats KAUECTBO U3NYYEHUA
RQAS.

MpumeHeHWe pasnu4HbiX BapuaHTos KAYECTBA U3NTYHYEHWUA npeacTasneHo B IEC 61267.
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MpumeuvaHune 1— B coorBetctBUM C IEC 61267 KAUECTBO U3NYUYEHWNA xapakTepusyetca hmkcupoBaH-
HbiM JOMONHUTENBbHBIM ®UNTIbTPOM n C/TOEM MONOBUHHOIO OCNAB/IEHNSA, koTopblii peasimsyeTcs npy 3Toi
cunbTpaLym npn 3agaHHoM AHOAHOM HAMPSXEHUW Ha PEHTTEHOBCKOW TPYBKE (MakcumasnbHo 6/M3KoM K npea-
CTaBfeHHbIM B Tabuue 1).

MpumeuaHue 2— JOMNONHUTE/NbHbBIA GUIBTP — dunbTp, KOTOpLIA J06GABNAETCA K COBCTBEHHOMY (hu-
nbTpy PEHTTEHOBCKOW TPYBKW.

MpumeuyaHune 3— He sce PEHTTEHOBCKUVE MUTAIOWWE YCTPOWNCTBA MOCTOAHHOIO HAMPS-
YKEHWSA cnocobHbl 06ecneunTb HU3KMe f03bl, 0COBEHHO ANA KadyecTBa n3nyyveHns RQA 9. B aTom cnydae pekomeHayeTcs
yBenmunTb paccrtosiine «POKYCHOE MATHO — NOBEPXHOCTb AETEKTOPA».

Ta6nuuya 1— KAYECTBO WM3NYYEHUSA (cm. IEC 61267) ans onpegenexns KBAHTOBOW 3OOEKTUBHOCTU
PEIMCTPALIAW 1 cooTBETCTBYIOLLMX NapameTpoB

MpuénusutensHoe AHOAHOE

KAUECTBO HAMPSKEHVIE Ha C/I0 MONOBVHHOIO [LOMOSTHUTE/bHBIN
N3MTYUYEHUA PEHTTEHOBCKOW TPYBKE,  OCJ/IAB/IEHUS (CMO), Mm Al OUNBTP, MM Al
KB
RQA3 50 4,0 10,0
RQA5 70 7.1 21,0
RQA7 90 9,1 30,0
RQA9 120 11,5 40,0

4.4 TECT-OBBEKT

TECT-OBBEKT pgna onpegenedna ®YHKUUW TEPEOAUYN MOAYNAULNWA n oueHKn BAUAHUA
OPDPEKTOB «OCTATOYHbIX» CUTHAJTIOB npeacTaBnseT coboli BONbpaMoBy NaacTuHy (Yymctorta 6onee
90 %) TONWMHOW 1 MM, ANMHON 100 MM M WMPUHOWA, NO KpaiHei mepe, 75 MM (CM. pucyHok 1). HegoctaTtouHas
ynctoTa Bosibhpama fo/KHa ObITb KOMNEHCUPOBAHA yBe/IMYeHNEM TOJWMHbI NIACTUHbI.

BonbdpamoBylo nnactuHy npumeHstoT B kavyectBe TECT-OBBEKTA «ocTpblit Kpali», noaTomy Kpai,
Mcnonb3yemblii Ana perncTpauun nsobpaxeHus, AO/MKeH 6biTb TWATeNbHO OTMOMMPOBAH Kak B MIOCKOCTU
nNacTuHbl, Taku nog yrnom 90° K 3Toi NnockocTn. Ecnu Kpali 3KCMOHMPYIOT B KOHTAKTE € NeHKol 6e3 ycunanea-
lOLLero sKpaHa, To M306paxeHne Ha MjeHKe He JO/HKHO MMeTb HepaBHOMEPHOCTell BAO/Mb Kpas pasmepom
6onee 5 MKM.

BonbthpamoBas nnactvHa AoO/KHa ObiTb 3ad)MKCMpOBaHa Ha CBUHLOBOW NAacTuHe TO/WWMHONW 3 MM
(cm. pucyHoK 1). Takass KOHCTPYKLUA NO3BONUT NPOBOAUTL UdMmepeHns ®YHKLUWW NEPEJAYM MOAYNALNN
LUNPPOBbLIX MPUEMHWKOB PEHTITEHOBCKOIO M3OBPAXEHWUSA B ogHOM 13 HanpaBieHWiA.
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MpumeyvaHune — TECT-OEBEKT cogepxvT BosbthpamoByto naactHy W (1) TONWMHOM 1 MM, 3ahMKCUpo-
BaHHYl0 Ha CBUWHLIOBOM nmnactuHe Pb (2) TonwpHoin 3 MM. Pa3vepb! CBUMHLOBOM NiacTuHbl: a =200 MM, d- 70 MM,
e =90 M, f- 100 Mm. Pasmepbl Bo/bdpamoBoii NiacTuHbl; 100 -75 MM. Pasmepbl 06n1acty nHTepeca RO, ucnosnb3ye-
MO 4151 oleHkn MTF nonpegensiemoli kakb «c, 40mkHbI 6bITb 50 MLOO MM (3Ta 06/1aCTb OTMEUEeHa Ha PUCYHKe 1 BHYTPEH-
Hell MyHKTVPHOW fnHWel). Pa3vepbl 06/1aCT 3KCMOHMPOBAHMA Ha MOBEPXHOCTU MNpUeMHMKAa (OTMeYeHa BHeLLHel
NYHKTUPHOI NIUHUEI) A0MKHBI BbITb, MO KpaiiHeli Mepe, 160-160 MM.

4.5 TeomeTpusa

FeomeTpus npoBefdeHNs W3MepeHuin [0/HKHA COOTBETCTBOBATb MNPMBELEHHOW Ha puUcyHke 2.
PEHTITEHOBCKUIM AMNMAPAT UCNonb3yeTcs B TOM Xe KOHPUrypaLum, 4To v npy 06bIYHbIX ANArHOCTUYECKMX
npoueaypax. PaccTosHne mexay ®OKYCHbIM MATHOM PEHTIEHOBCKOW TPYBKW n MOBEPXHOCTbBIO
OETEKTOPA fo/mkHO ObITb He MeHee 1,50 M. ECnin No TEXHMYECKUM NPUYMHAM pPacCTosiHUE He MOXET OblTb
1,50 m nnn 6onee, BbIGUPAIOT MEHbLLUEE PACCTOSAHNE, HO €r0 3HaUYeHMe A0/HKHO ObITb yKasaHo B npejcTassse-
MbIX pe3ynbTatax (B oTyeTe).

MpumeuvaHune — MNpu onpegenerun CMEKTPA MOWHOCTU WYMA win @YHKUNN NMPEOBPA3OBAHNA
TECT-OBBEKT He 1cnonb3ytoT.

PycyHok 2 — FeomeTpusi 06/1yueHnst LIIOPOBOMO MPUEMHKA PEHTTEHOBCKOIO M30BPAXKEHIS
npv onpegenes GYHKLVIN MPEOBPA3OBAHIS, CMIEKTPA MOLHOCTU LLYMA 1 ®YHKLVIA MEPEAAUM
MOAYNALAM

TECT-OBBEKT pasmeuiatoT HenocpeAcTBEHHO Ha nepegHeir MOBEPXHOCTW AETEKTOPA. LleHTp
kpas TECT-OBBEKTA gomkeH 6biTh ycTaHosneH no LIEHTPA/IbHOM OCW MYYKA PEHTTEHOBCKOIO
M3NYYEHUSA. OTknoHenne ot LIEHTPA/MIBHOW OCWU 6ygeT cHuxaTb oueHky ®YHKLUMW MEPEAAUMN
MoAYNnAuUnN. LEHTPANBHAA OCb moxeT 6biTb onpegeneHa no makcumymy MTF npu pasnnyHbix cMmelle-
HNAX TECT-OBBEKTA.
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PekomeHayeTcsa, 4Tobbl nonoxernue n TECT-OBBEKTA, n MYYKA PEHTTEHOBCKOIO U3NYYEHUA
6bin0 NpueAsaHo k LueHTpy BxogHon MIOCKOCTU MPUEMHUKA N3OBPAXKEHUA. B npoTtusHOM cnyvae
HeobxoauMo coBMecCcTUTb nonoxeHne ueHTpoB [MYYKA PEHTITEHOBCKOIO W3NYYEHUA wu
TECT-OBBEKTA.

B koHdurypauum, NnpeacTaBneHHoi Ha pucyHke 2, AUA®PAIMA B1 n JOMONHUTENBHLIN ¢UNBTP
OOMXHbI ObITb pasmellleHbl B HenocpeacTBeHHol 6nusoctn o1 POKYCHOIMO MATHA PEHTFEHOBCKOW
TPYBKWU. AUASPAIMbI B2 1 B3 moryT ncnonb3oBaTtbcs, HO MOTyT B6bITb UCKITIOUEHBI, ecniu ByaeT AokasaHo,
4YTO 3TO He NOBNUAET Ha pe3synbTaTbl uamepeHnin. JUASPAIMA B1 u (ecnnucnonsayetca) ANASPPATMA B2, a
Tarke JOMONHUTENBHBLIA ®PUNBTP pomxHbl 6bITb B (DUKCUPOBAHHOM MOMOXEHUA MO OTHOLLEHWIO K
POKYCHOMY MATHY. AUMAPPAIMA B3 (ecrm ncnonbayetca) n NMOBEPXHOCTb AETEKTOPA gonxHel
uKenpoBaTLCA ApYr OTHOCUTENLHO ApYra Npu pasnu4HbIX pacctosiHusax oT ®POKYCHOIO MATHA. KeaaparT-
Haa QUAPPAIMA B3 (ecnu ncnonb3yeTtca) AoMmKHa pacnonararbcs Ha pacctostHum 120 mm nepea BXOAHON
MOBEPXHOCTbLIO AETEKTOPA 1 umeTh pasmepbl, o6ecnevnsatoLume peHtreHoBckoe none B MMOCKOCTU
NMPUEMHWNKA U3OBPAXKEHUA pasmepoM He meHee 160 - 160 mm. ATNEPTYPY AUA®PAIMbI B2 MOXHO
N3MeHATb Tak, YToObl Npyu naMmeHeHun pacctoanua MYHOK PEHTTEHOBCKOIO U3NMYYEHUA ocTaBancsa
CTPOro KONMUMMUPOBaHHBIM. Pasmepbl 06nyyvaemoro nona Ha MOBEPXHOCTU AETEKTOPA aosnxkHbl 6biTb He
mMeHee 160 - 160 mm.

Ocnabnsatowue ceoinctea JUAPPAIM fomkHbI OGbITb TaKUMU, YTOOBI PEeHTreHOBCKOe U3nyyeHune, Npo-
WweAawee Yepes 3arpaxagatolume obnactu, He BNUANO Ha pe3ynbTaTbl U3MEPEHWIA.

ANEPTYPA AUNA®PAIMbI B1 gonxHa 6bITb AocTaTouHO 60nbLuoi, 4Tobbl NMOJTYTEHDL peHTreHoBCKoro
nyyka 6bina BHE YyBCTBUTENbHOW 061acTuU KOHTPONbHOro Agetektopa (koHTponbHoro JO3UMETPA) R1 u
AMEPTYPbI ANA®PAIMbI B2 (ecnu ucnonbayotcs).

KoHTponbHbIN geTektop R1 ucnonb3yetca ANnA noatsepXaeHust KoppekTHon pabotel PEHTIE-
HOBCKOIrO rEHEPATOPA. OH moxeT ObiTb pacnonoxeH BHyTpu [MYUKA PEHTFEHOBCKOIMO
N3NYYEHWA, koTtopbim obnydaroTt MOBEPXHOCTL AETEKTOPA, ecnu oH OTHOCUTENBHO NPO3paYeH U He
NMeeT BCTPOEHHbIX 3NEeMEHTOB, B NPOTUBHOM Clly4ae OH AOKeH ObiTb nomelyeH BHe nyyka. MorpewHocTb
(cTaHOapTHOe OTKMOHEHUe 16) 3TOro KOHTPONLHOrO AeTekTopa AorkHa BbiTh He 6onee 2 %. CooTHowWeHUs
Mexay rnokasaHWsMU KOHTPONbHOro AetekTopa U akenosuuuoHHoin aosoi B NMIOCKOCTU NPUEMHUKA
N3OBPAXXEHWNA aomxHbl 6b1Tb onpeaeneHbl ans kaxaoro KAMECTBA U3NMTYHYEHUA (cMm. Takke 4.6.2). Ana
yMeHbLUeHus achcpekToB OBPATHOIO PACCEAHUA oT 06eKTOB N032aM NpUeMHUKa A0MKHO 6biTb o6ecne-
YEeHOo MUHUManbHoe paccTosHMe 500 MM A0 KaXXaoro U3 aTMX 06 beKToB.

MpwumeyaHne— Ha kannbpoBKy KOHTPOINBHOTO AeTekTopa MoryT enuATe nonoxenune JOMONHUTENBHOIO
PUIBTPA 1 nonoxeHve LWTOPOK B uanyyarene. NoatoMy uameHeHne nx nonoxeHusa Tpebyet nepekanubpoBKM KOHTPOIb-
HOro AeTekTopa.

MpeacTaBrneHHas reoMeTpus UCNonbayeTca Kak Ans nonyYyeHns nsobpaxeHns ogHOpoaHOro nons B
MNOCKOCTU NPUEMHNKA U3OBPAXEHNA (ans oueHkn ®YHKLUUN NMPEOBPA3OBAHUA n CNEKTPA
MOLLUHOCTW WWYMA), Tak n ans nonyyeHus nsobpaxeHuns TECT-OBBEKTA (cm. 4.6.6). Mpun Bcex nusmepeHn-
S1X AormkHa BbITb 3KCMOHNPOBaHa oaHa 1 Ta e obnacts MOBEPXHOCTU AETEKTOPA. MonoxeHne ueHTpa
37O 061acTU MO OTHOLUEH IO IMBO K LEeHTPY, NMMBOo K rpaHuuam undpoBoro peHTreHOBCKOro NpuemMHuka aorn-
XKHO BbITb 3ahnKCUPOBaHO.

Mpu onpegenennn CMNEKTPA MOWHOCTU WYMA win ®YHKUUN TMPEOBPA3OBAHUA
TECT-OBBEKT yaanstoT.

4.6 YcnoBus aKCNOHUMpOBaHUA

4.6.1 O6wme ycnoBus

Mepea nobBbiMU UCNbITAHUAMU OOSKHA OblTb NpoBeAeHa kanubpoBka LUMPOBOro PEeHTreHOBCKOro
NpUeMHUKa, T. €. NPOBEAEHbI onepauun, Heobxogumble Ansi KOPPEKUUN AaHHBIX B COOTBETCTBUU C pasaenom 5
HacTodllero ctaHaapTa. MNepekannbposka LMOPOBOIO NPUEMHUKA PEHTFEHOBCKOIO U30OBPA-
YKEHUA mexay nobbiMn cepusiMym U3MepeHnin He AoMycKaeTCs.

YpOBEHb 3KCMO3MLMOHHON A03bl 40MKeH BbiTh BbIBpaH TakuM, KOTOPLIN UCNOMNb3YeTCA NPYU NPUMEHEHUN
LUNPPOBOIO NMPUEMHUKA PEHTTEHOBCKOIO M3OBPAXKEHUA B knuHnyeckon npaktuke. Takon ypo-
BEHb 3KCMO3MLMOHHOM 403kl HA3bIBAETCS «HOPMAarbHLIM YPOBHEM)» U onpeaensaeTca NnpeanpuaTuemM-usroto-
BUTENEM.

[omkHbl 6bITb BEIOPaHbI, Mo KpanHen mepe, ABa AOMONMHUTENbHBIX YPOBHA 3KCNO3ULMOHHON A03bI: OAUH
B 3,2 pasa Bbllle, Apyro — B 3,2 pasa HWke «HOpMaribHOro ypoBHsA» . Mpu uamMeHeHUn ypoBHA 3KCNO3ULNOH-
HOW [03bl HEe A0NYCKAeTCA N3MEeHEeHUe HaCTPOeK CUCTEMbI (Hanpumep YCUneHua uT. A4.).

6
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MpumeyaHune—KoadduumeHT 3 B ypoBHSIX JO3bl BbILLE U HUXKE «HOPMArnbHOro» NpMbNUanTenbHoO cooTBe-
TCTBYET CBET/IbIM U TEMHbIM 06nacTsIM B NpeAerniax oAHOro peHTFeHOBCKOro 306paXeHus.

[ns Toro, yTo6bl NepekpbITb AUanasoH PasfUYHbIX KITMHUYECKUX NPUNOXKEHUA, MOTYT BbiTb BbIOpaHbI
[ONOMHUTENbHBIE KHOPMalibHbIEe YPOBHWUY . [N 3TUX AONONHUTENbHBIX « HOPManbHbIX YPOBHEN» MOTYT ObITb
BbIGpaHbl Apyrue HacTPOWMKN CUCTEMBI, KOTOPbIE A0IDKHLI OCTaBaTbCA HEU3MEHHBIMU B TEHEHNE BCEro BpEMEHU
nNpoBeAeHUS UCMbITaHWIA.

Kaxgaa OKCMO3NLNA gomkHa 6biTe HenpepbIBHOW. U3MeHeHe 3KCNo3ULMOHHON A03bl NPOU3BOAUTCS
uaMeHeHnem AHOJHOMO TOKA PEHTTEHOBCKOW TPYBKW unu uzmeneHnem BPEMEHU AKCNo3nunn,
nnmnToka uspemeHn ogHopemeHHo. BPEMA SKCINMO3ULIMN u ypoBeHb 3KCNO3ULIMOHHOM A03bl AOIMKHBI COOT-
BETCTBOBATb 3HAYEHWNSIM, UCTIONb3YEMbIM B KITMHUYECKOM NpakTuke Ana aaHHoro LIMPPOBOIO NMPUEMHUKA
PEHTTEHOBCKOIO USOBPAXKEHUA. Heobxoanmo yctpanHnts APPEKTLI BMMAHNA «OCTATOYHbLIX»
CUMHANOB (cm. 4.6.3).

YCnoBuMs 3KCMO3NLMN NPUBOAAT B OTYETEe BMeCTe C pesynbtatamu (CM. pasaen 7 HacTosAWero cTaH-
Aapta).

Mpuuamerernn AHOAHOIO TOKA PEHTTEHOBCKOW TPYBKWU unu BPEMEHW 3KCMNO3ULMN Heob-
xogumo koHTponuposaTe KAHECTBO U3NYYEHUA (oHo A0mMKHO BbITb NPOBEPEHO HA CaMOM HU3KOM YPOBHE
3KCNO3NLMOHHON J03bl).

4.6.2 N3amepeHUe 3KCNO3ULIMOHHON A03bI

OkcnosuumoHHyo gosy Ha MNMOBEPXHOCTU AETEKTOPA uamepsaioT cootsetcTyowmmu JO3U-
METPAMW. Ons atoi uenm UAGPOBOW NMPUEMHUK PEHTTEHOBCKOIO U3OBPAXXEHWSA yaansioT us
MYYKA PEHTFEHOBCKOIO WU3IMYYEHUA u Ha ero mMecTto nomMewaloT YyBCTBUTENbHbLIA 3NeMEHT
OOBNMETPA (nocne AUAPPAIMbI B3 B nnockoctn MOBEPXHOCTU JETEKTOPA). Heo6xoamMmo nosabo-
TUTbcA 06 yMeHbLUeHWM obpaTHoro paccesiHns. Heobxoammo Takke onpeaenuTb U 3anucatb B3aMMOCBSA3b
nokasaHuin JO3UMETPA 1 KOHTpONbHOro AeTeKkTopa (ecnm UcnonbayeTtca). 3Ty B3aUMOCBA3b UCMONb3YIOT
Ons BblMUCNEeHUA 3HavYeHunsa akcno3nuuoHHon aosbl Ha NMOBEPXHOCTW OETEKTOPA, koraa BbINOMHAIT
OKCNO3UUWKO ans onpegenenua ®YHKUUU NMPEOBEPA3OBAHUA, CNEKTPA MOWHOCTU LWWYMA un
PYHKUUUN NEPEJAYU MOOYNALUWUN. PekomeHayeTcst MPOBOAUTL OKOMO NATU N3MEPEHNIA 3KCNO3ULIMOHHOM
003bl, AOCTOBEPHBLIM CHATAOT MOMYyYEHHOE cpeHee 3HaYeHue.

MpuMeyaHune—/[Onsa ymeHbleHNA 06paTHOrO paccesHnss MOXHO NMOMECTUTb CBUHLOBLIA 3KpaH TONWUHOW
4 mMm Ha paccTosHum 450 mm nosagu JOBUMETPA. Bbino akcnepuMeHTanbHO AoKa3aHo, YTo NpY 3TUX YCNOBUAX YPOBEHb
PACCEAHHOIO U3NYYEHNA He npeBbliwaet 0,5 %. Ecnv CBUHLOBLIN 3KpaH pa3MecTuTb Ha paccTosiHum 250 Mm, ypo-
BeHb PACCEAHHOIO U3NYYEHWA He npeBbicuT 2,5 %.

Ecnn undpoBoi peHTreHOBCKUA NPUEMHWK HEeBO3MOXHO yAanuTb, 3KCMO3WLMOHHAs [o3a Ha
MOBEPXHOCTW JETEKTOPA moxeT ObITb BblMMCIEHa NO 3akOHY 06paTHbIX KBagpaToB paccToaHua. Ans
3TOr0 3KCMO3ULUMOHHYIO [03Y U3MEpPsIloT Ha pasnuyHbix pacctoaHusax ot ®OKYCHOIO MATHA nepen
MOBEPXHOCTLIO JETEKTOPA. INpuy npoBeAeHnn 3TUX U3MEpPEHUn cneayeT u3beratb U3NyyeHus, paccesiH-
Horo oT MOBEPXHOCTW [OETEKTOPA. PekomenayeTtca, 4ToObl MUHMManbHOE paccTosiHue Mexay
MOBEPXHOCTLIO AETEKTOPA nuyscreutensHbiM anemeHTom JJOSUMETPA 661510 paBHo 450 mm.

Ecnununcnonb3yeTcs KOHTPOSbHBLIA AETEKTOP, TO CTPOAT CneayoLuyto 3aBucumocTb f{d) kak pyHKumo pac-
ctosHuA d mexxgy POKYCHLIM MATHOM n JOSUMETPOM:

_ [ Mokasanme koHTponbHOro AeTexTo
fd)= .
\ MokasaHve fo3numeTpa

OKcTpanonupys 3Ty NpUMBNU3UTEeNbHO NMUHENHYI0 3aBUCUMOCTL A0 paccTosiHusa mexay POKYCHbIM
MATHOM 1 NMOBEPXHOCTbLIO AETEKTOPA r;,, Nnony4atoT OTHOLWEHMe NokasaHuia AByX Nnpubopos Ha pac-
CTOSIHUM fgy, UTO MO3BONAET OMPEAENUTL YPOBEHL 3KCNO3ULMOHHON A03bl Ha MOBEPXHOCTU AETEKTOPA
[NA Ka)goro nokasaHusi KOHTPONbLHOTO AeTeKTopa.

ECnn KOHTPONbHbLIN AETEKTOP HE UCNOMNb3YEeTCS, TO CTPOUTCA 3aBUCUMOCTb KOPHS KBaApaTHOro U3 oGpaT-
Horo 3Ha4eHus nokasaHus JOSUMETPA ot pacctoaHua mexagy POKYCHbLIM MATHOM u QOSUMETPOM.
MoBTOPAA NpoLeaypy aKCTpanonsiuum, NpUBeAeHHY Bbille, NONYYaloT 3Ha4YeHNe IKCMO3ULIMOHHON A03bl Ha
MOBEPXHOCTU AETEKTOPA.

MpunmeyaHue—[Ana ymerblenus BnusHna PACCEAHHOIO U3MTYYEHUA moxeT 6biTb UCNONBb30BaH CBUH-
LIOBbIN NTUCT TONWMHOM 4 MM, nomeweHHbIV nepea NMOBEPXHOCTBLIO AETEKTOPA.
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4.6.3 UcknioveHune snuanua «OCTATOYHbLIX» CUTHAINOB

«OCTATOYHBIE» CUMHANDbI mMoryT BnNusaTL Ha pesynbTaTbl usMmepeHus GYHKLIMU MPEOBPA30-
BAHUA n CMNEKTPA MOLHOCTU WYMA wu, cneaosaTensHo, Ha uamepeHne KBAHTOBOWN OdOEK-
TUBHOCTU PETMCTPALIUA.

OPPEKT BJIIMAHNA «OCTATOUHbIX» CUTHAIOB moxeT BkntovaTts B cebs agantueHyo (Ao6asoy-
HOe CMeLLeHUE ) U MYNbTUNNNKATUBHYIO (MU3MEHEeHWe YyCUeH!s) cocTasnsaoLwne. 3HadyeHUsl 06enx cocTaBnsaw-
LLMX JOJPKHBI 6bITb OLEHEHD.

B npouecce oueHkn QPPEKTA BIIMAHUA «OCTATOYHbIX» CUTHANOB LUN®POBOW NMPUEMHUK
PEHTTEHOBCKOIO M3OBEPAXKEHUA gomkeH paboTtaTb B COOTBETCTBUM C peKoMeHAaLMsaMKn npeanpus-
Tus-usrotosuTens. lomkeH ObiTb BbiAepXKaH MUHAMArbHLIA UHTEPBaN BPEMeHU MeXay ABYMS nocrefoBa-
TenbHbiMM SKCMO3ULINAMU (KoTopbld onpeAensioT npu UCMonNb3oBaHUM npoueayp, NpuBefeHHbIX B
npunoxeHun A) ¢ Tem, 4tobbl He gonyctutb BnusiHUa «OCTATOYHBLIX» CUMHAINOB Ha unamepeHue
KBAHTOBOW 39 PEKTUBHOCTU PETUCTPALIUNA.

Mpumeyanune—Toaenennio «KOCTATOUYHbLIX» CUTHAJIOB moryT cnoco6cteoBaTh cnegytowme ocobeHHoc-
™ LNPPOBOIo NPUEMHUKA PEHTTEHOBCKOIO U3OBPAXKEHUA: cooTHOWweHNe BpemerHn obnyHeHns n BpemeHn
CUMTbIBaHUS UHAPOPMALNK, METOA CTUPAHUS OCTATKOB NpeAbIAYLLEro 3obpaxeHus, BpeMs OT OKOHYaHUS CTUPaHUA J0 HO-
Bon AKCMNOINL NN, Bpems oT okoHuaHus cumTeiBanus o Hoeor SKCTMO3UNLIMIN, ncnonb3oBaHne « OUKTMBHOIO CUNTLIBA-
HUSI» AN1S1 CTUPaHUA OCTaTKOB NpeablAyLLEro u3obpaxeHusi u T. A.

Ons oueHkn SPPEKTA BNUAHUA « OCTATOUHbLIX» CUTHAIOB gomkHa 6bITb UCnonb3oBaHa npole-
Aypa, onucaHHas B NPUNoXeHun A.

4.6.4 IKCNO3UUUNA ana onpepneneHna ®YHKLUUN NPEOBPA3OBAHUA

Hactpoiiku UUPPOBOIMO MPUNEMHUKA PEHTTEHOBCKOIO M3OBPAXKEHUA aomnkHbl 6bITb TAaKUMKU
Xe, Kak B crniyyae nonyveHua nsobpaxernus TECT-OBbEKTA. Ycnosusa SKCIMO3ULIMN aomkHbI cooTBETCTBO-
BaTb reoMeTpuu, npeacTaBneHHon Ha pucyHke 2, Ho 6e3 TECT-OB bEKTA. OKcno3vuumMoHHyo 403y U3MepSAIoT B
cooTBeTCcTBUN C 4.6.2. DYHKUNIO NMPEOBPA3OBAHUA onpeaensoT B agnanasoHe 403 OT HyNsA A0 YeTbl-
PexXKpaTHOro NPeBbILEHNA « HOPMaIIbHOTO YPOBHSA».

®YHKUNMIO MPEOBPA30OBAHWA ons HyneBoro ypoBHA 3KCNO3ULUMOHHON A03bl MOXHO ONpeaensiTb No
«TEMHOMY» N300 paXkeHNto, NONyYEeHHOMY NPU TEX XKe YCIIOBUSAX, YTO U 0ObIMHOE PEHTIEeHOBCKOE N306paXxeHue.
MuHUManNbHBIA YpOBEHb 3KCMO3NLMOHHON 403kl HE AOIDKEH NPeBbIWAaTh NATON YacTU « HOPMASbHOO YPOBHS».

B zasucumoctu ot copmbl PYHKLNWN MPEOBPA3OBAHUNA uameHsaeTca uncno Heobxoaumblix
OKCMO3ULIUI: ecriv HykHO NpoBepuTL Tombko nuHeitHocTs PYHKLIMU MPEOBPA30BAHUA, aoctaTtouHo
natn SKCMO3NLNIA, akcnosnLMoHHbIE 103kl KOTOPLIX PABHOMEPHO pacrnpeaeneHsl BHyTpu TpeGyemoro ava-
nasoHa. Ecnu onpegenstoT nonHyto @YHKUNIO MPEOBPA30OBAHWA, To akcnosnuMoHHas gosa goskHa
N3MEeHATLCS Tak, UTOObl MakcMmaribHoe yBennyeHue AecATUYHOro norapudma gosel 6birio He Gonee 0,1,
KAYECTBO U3NTYHEHUA ons Bcex 3Ha4YeHnA 3KCno3UUMOHHON A03bl AOPKHO OCTaBaTbCA HEU3MEHHBIM U
[OOIMKHO GbITb NPOBEPEHO AN CAMOr0 HU3KOTO YPOBHS 103bl. B criyvae oTKNoHeHUs oT aTux Tpe6oBaHunii MoxeT
6bITb yBENMYeHo pacctosHue mexay POKYCHBIM MATHOM n MOBEPXHOCTBLIO AETEKTOPA.

4.6.5 3KCNO3ULUUA ans onpegenedna CMEKTPA MOLLHOCTU LUYMA

Hactpoiku LNOPOBOIO MPUEMHUKA PEHTTEHOBCKOIO M3BOEPAXXEHWA gormkHbl BbITh TaKUMK
Xe, Kak U B cnyyae nonyyerus nsobpaxerHuss TECT-OBBEKTA. Ycnosua SKCMNO3NUNWN gormkHel cooT-
BETCTBOBaTb reoMeTpun, NpeacTaBneHHon Ha pucyHke 2, Ho 6e3 TECT-OBBEKTA. 3KcnosnunoHHyto gosy
N3MepsIOT B COOTBETCTBUN C4.6.2.

Onsanonyyenuns CMEKTPA MOLWHOCTN WWYMA (y4uTbiBaEMOro BnocneAcTBnM Ans seluucieHns DQE)
UCNOMb3yoT KBagpaTHyto 0bnacTb pasMmepamm npndnmnsnTensHo 125 - 25 MM, pacnonoXeHHyo 3a KsagpaTHOn
OVNAGPATMOW B3 c paamepom okHa 160 - 160 MM B LieHTPaNbLHON YacTi NPUeMHIKA.

Habop aaHHbIX 4OMKeH cogepxaTb, No KpalHein Mmepe, 4 MIH He3aBUCHMMbIX 3M1eMEHTOB n3obpaxeHust
(nuKkcene), NONYYEHHbIX U3 OOHOMO UMM HECKOMbKUX He3aBUCUMBIX N30BpaXeHWn paBHOMEPHO 3KCMOHMPO-
BaHHo MOBEPXHOCTWM OETEKTOPA, npuyem kaxaoe UsobpaxkeHne OODKHO UMETb, N0 KpalHeh mepe,
256 nukcenen No Kaxxgow 13 NpocTpaHCTBEHHBbIX koopanHaTt. Ecnun Heobxoammo sapernctpupoBaTb bonee
oaHoro nsobpaxeHus, To Bce 0TAeNbHble N3o6pa)keHns AoMKHbI 6bITb NonyveHbl npu oamMHakoBeix KAHECTBE
N3NYYEHWUA 1 3HaueHUM 3KCNO3MLMOHHOW A03bl. CTaHaapTHOE OTKIOHeHWe 3KCMO3MLMOHHOM A03bl OT cpe-
Hero 3Ha4YeHUs NpY NoNyYeHU PasnnyIHbIX M306paxeHuin He JOSKHO npesbiwaTs 10 %.
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MpwumeyaHn e — MuHUMaNbHO HEOBXOANMOE HUCNO HE3ABUCUMBIX NMUKCENEN ABNSAETCA creacTBuem Tpebye-
MOW TOYHOCTH, KOTOPas onpeaensieTcs MMHUManbHeIM YMcnom obnacten nitepeca ROI. [ina onpegenerns AByxXmMepHOro
CMEKTPA MOLWHOCTU LLYMA c norpeluHocTtbio 5 % Tpebyetcs He meHee 960 nepekpoiBatowmxcs obnacren ¢ cymmap-
HbIM YMCIIOM HE3ABMCUMBIX NUKCener npubnuantensHo 16 MnH (Npu 3agaHHom pasmepe obnactu). Mpoueaypsl yepeaHe-
HUS M CINAXUBAHWA JAHHBIX, KOTOPbIE UCMONB3YIOT B AanbHenweM Ans nonyveHns cedenns yHKUMN BAONb OQHON M3 KO-
opAmHaT, MO3BOMNSIOT CHU3UTL Tpebyemoe 4MUCNO He3aBUCUMMBbIX Nukcenen Ao 4 MnH (npu 3Tom oGecneqmBaercs
Heobxoaumas TOUHOCTb).

Heobxoammo no3aboTuTbes 0 TOM, YTOBbI He BbINo Koppenauun mexay oTaenbHbIMKU (nocnegoBaTtesb-
HbiMK) nsobpaxeHuammn (SPPEKT BINUAHUA «OCTATOUHBLIX» CUTHANOB, cM. 4.6.3). HacTpoitku cucte-
Mbl He IOIDKHBI U3MEHATLCA Bo BpeMsi Bcex SKCMO3ULINIA.

MN3obpaxeHus ana onpegenenua CMEKTPA MOWHOCTU WYMA gomkHbl 6biTb NONyYeHbl Npu Tpex
PasnUYHbIX YPOBHAX 403kl (CM. 4.6.1): 04AHOM «HOPMasIbHOM» YPOBHE U ABYX, OTAIUYAIOLMXCA OT KHOPMasbHO-
ro» B 3,2 pasa (B 605bLUYI0 U MEHbLUYIO CTOPOHBI).

4.6.6 IKCNO3ULIUA c TECT-OBBEKTOM

Yenosua IKCIMO3ULIUN aomnkHbl cOOTBETCTBOBATL reoMeTpun, NpeacTaBNeHHOW Ha PUCYHKe 2.
TECT-OBBEKT nomewatot HenocpeactseHHo Ha NMOBEPXHOCTL AETEKTOPA. TECT-OBBEKT pacnona-
rarloT HakrnoHHO NoA YoM o K ocw, napannefnibHON KOMOoHKaM unn pagam MaTpuubl U3obpaxeHns, npuyem
yron o BblbupatoT B guanasoHe 1,5°—3°.

MpumeyvyaHune 1—Meroa, ncnoneayowmn pernctpaumio nobpaxenns «HaknoHeHHoro TECT-OBbEKTA»
(oTHoCMTENbHO psiAoB U konoHok MATPULIbI UBOBPAXKEHWA), npuHaT n B apyrux ctanaaprax (1ISO 15529 n ISO 12233)
W NpeacTaBneH B pas3nuyHbix Nybnvkaumsix, nocesiweHHbix onpegenenmntio ®YHKLUMW NEPEJAYY MOAYNALINA.

MonoxeHne TECT-OEBEKTA gomkHo 6biTb 0TperynMpoBaHo Tak, 4tobbl nnockocts TECT-OEBbEKTA
Bbina nepneHaukynsipHa k LEEHTPANBHOWM OCU MYYKA PEHTMEHOBCKOIMO U3NYYEHUSA, a kpai
TECT-OFBEKTA 6bin MakcumansHo npubmwker k LIEHTPANBHOW OCWU MYYKA PEHTTEHOBCKOIO
N3NYYEHNA.

MpumMmeyaHune 2— OTKNOHEHUs OT AeaNbHOW YCTAHOBKN NPUBEAYT K 3aHWKEHMIO oLeHkn MTF.

B npouecce ncnbiTaHuin AormkHbI 6bITb NponsseaeHsl Ase AKCMO3NLMU ¢ TECT-OBBEKTOM, nome-
WweHHbIM B MYHYOK PEHTTEHOBCKOIO U3NMYYEHWUA: nepBas, koraa kpain TECT-OBBEKTA opueHTUpoBaH
npubnMsnTensHO BOOML KOMOHOK, W BTOpas — koraa Kpaill opueHTupoBaH Baonb psaos MATPUUDI
N3OBPAXXEHWA. PacnonoxeHue Apyrux 3NemMeHTOB reoMeTpun (CM. PUCYHOK 2) ocTaeTcsl HeuaMeHHbIM. Mpu
HoBoM pacnonoxeHun TECT-OEBEKTA HeobxoanMo cHoBa OTperynupoBaTh ero nofoXeHne 0THOCUTENbHO
LEHTPANBLHOW OCU NYYKA PEHTITEHOBCKOIO U3MYYEHUS.

UNsobpaxeHns ana onpeaenennsa MTF gomxHbl ObiTb NosyveHbl NpU OAHOM U3 TpeX ypPoBHEN [03bl
(cm.4.6.1).

5 KoppektupoBka HEOBPABOTAHHbIX AAHHbIX

HonyckatoTcs crnegyoowe BuAbl SIMHENHON W HE3aBUCUMOWA OT U306paXeHUs KOpPEeKTUPOBKM
HEOBPABOTAHHbLIX OAHHbLIX ans nonyyveHus ®YHKLUUN MPEOBPA30BAHUA, CNEKTPA MOLLHOCTH
LWYMA n ®YHKLM NEPEJAYHN MOAYNALNN:

- KOPPEKTUPOBKa, MPY KOTOpPOW AeeKTHbIE MUKCENN MOTYT BbITb 3aMeHeHbl COOTBETCTBYIOLLIMMU 3HAYe-
HUSIMU (KaK NPy HOpMasibHOM KITMHUYECKOM UCMOSb30BaHUN);

- KOPPEKTMPOBKaA B YCII0BUSIX paBHOMepHoro obnyueHuss MOBEPXHOCTW OETEKTOPA (MoxeT npume-
HSITbCS KaK NPy HOPMarbHOM KIMHUYECKOM UCNONb30BaHWUM), BKIloYatoLwwas B cebs:

KOppPEeKLIMIo HEOAHOPOAHOCTU PEHTIEHOBCKOrO MO,

KOMMEeHCaLMI0 COCTaBMAOLLER CUrHana B OTCYTCTBAE PEHTIEHOBCKOIO U3My4YeHUs! (K TEMHOBBIX TOKOB» ),

BblpaBHUBaHWe k03 pULMEHTOB Nepeaaun oTaeNbHbIX KaHasoB.;

- KOMMeHcauusi reoMeTpU4eCcKUX NCKaXKeHUIA (Takas ke, Kak 1 Np HopManbHOM KITMHUYECKOM UCTIONb30-
BaHUn).

MpunmeyaHue— B HeKOTOPbIX AETEKTOPaX aBTOMATUYECKU OCYLLECTBNAETCH NUHenHas o6paboTka n3obpa-
xenun. NMopobHasn obpaboTka fonyckaeTcs, eCnv oHa SIBNSIETCSl IMHEWHON U He3aBUCMMOM OT BUAa n3obpaxeHus.
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6 OnpeneneHne KBAHTOBOW 9 ®EKTUBHOCTU PETMCTPALIUK

6.1 OnpeaeneHue u popmyna ana DQE(u, v)
YactoTHo-3aBucumyio KBAHTOBYIO 3®PEKTUBHOCTL PEMMCTPALUUU DQE(u, v) BLIMUCAAIOT NO
dopmyne
DQE(, v) = GMTF2(u, v) Nult: V) (1)
Wout (u‘ V)
B COOTBETCTBUM C [2] (BbIpaxeHue 2.153).
B cootBeTCcTBUM ¢ TpeboBaHusiMu HacToawero ctaHgapta CMNEKTP MOLWHOCTU LWYMA Ha Beixoae
W, (4, v) n ®YHKUUIO NEPEJAYUN MOAYNAUUN MTF(u, v) UNOPOBOIO NPUEMHUKA PEHTIE-
HOBCKOIroO W3O0OBPAXXEHUA BbluucnswoT ¢ ucnonb3osaHnem JIMHEAPU3OBAHHBLIX OAHHbLIX.
JIMHEAPU3OBAHHBLIE JAHHLIE nonyyatoT, npumexas SYHKLUUIO NMPEOBPA3OBAHUA k NCXOAHBIM
AAHHBIM (B cooTBeTcTBUM C 6.3.1); IMHEAPU3OBAHHBLIE IAHHLIE nmetoT pasMepHOCTbL — YUCHO KBaH-
TOB Ha eguHuuy nnowaan. Koadpduumnent ycunenua npnemHuka G Ha Hynesoi NMPOCTPAHCTBEHHOW
YACTOTE no dopmyne (1) siBnseTca yactbio yHKUMM Npeobpa3oBaHUsi U NO3TOMY He onpegenseTcs
oTAenkeHo.
Takuvm obpasom, pabouas copMyna Ans onpeaeneHus uvacToTHo-saeBucumon KBAHTOBOW
OPPEKTUBHOCTU PETUCTPALUINU DQE (u, v) nmeeT BUA
DQE(u, v) = MTF(u, v) Wal:V) @
M/out (u‘ V)
rae MTF (u,v) — ®YHKUUA MEPEQAYX MOAYNALIMU LIMOGPOBOIO NMPUEMHUKA PEHTTEHOBCKOIO
N3OBPAXEHWUA, onpegensemasn B cooteTcTBumn ¢ 6.3.3;
W,,(u, v) — CNEKTP MOLLHOCTU LWYMA paaunaumnonHoro nona Ha MOBEPXHOCTU NETEKTOPA,
onpeaensieMblii B COOTBETCTBUN € 6.2;
W,:(u, v) — CMEKTP MOLLHOCTU LWYMA Ha Bbixoae LIM®POBOIO NMPUEMHUKA PEHTTEHOBCKO-
O UBOBPAXKEHUA, onpeaensemblii B cooTBeTCTBUMM € 6.3.2.

6.2 MapameTpbl, Ucnonb3lyeMble ANs BbIYUCNEHUNA
Ons onpegeneHna KBAHTOBOW 3¢dEKTUBHOCTU PEMMCTPALUWMN BbiuncnsioT BxoaHon (Ha
MOBEPXHOCTW AETEKTOPA) CNEKTP MOWHOCTU LLYMA W, (u, v) no chopmyne
Wi(u, v) = Ko SNR2, (3)

rae K, — nameperHHaa KEPMA B BO3AYXE (skcnosuumonHas gosa s MNOCKOCTU NPUEMHUKA N3OBPA-
KEHWUA), pasmepHocTb — MKIp;
SNR,% — BeNMYMHa, paBHas KBagpaTy OTHOLUEeHUS curHan — wym, npuseaeHHomy K aose 8 MNIOCKOCTU
NPUEMHUKA U3OBPAXKEHUSA, pasmepHocTb — 1/(Mm2 - MKIp) (cM. TaBnuuy 2).
B HacTosiLEeM cTaHAapTe UCTofb3ytoT sHadeHns SNRZ no Tabnuue 2.

Tab6nwuuya 2— NapameTpbl, UCNoONb3yeMble Arisi BEIMUCTIEHUI

KAYECTBO USNYUYEHUS! SNRZ, 1/(mm2 - MKTp)
RQA3 21759
RQA S5 30174
RQA7 32362
RQA9 31077

HononHutenbHas UHpopmauus rno BbIMUCIIEHUIO SNR,% npueeaeHa B NpunoxexHun C.

6.3 OueHKa pasnUYHbIX NapamMeTpPoB C UCMONb30OBaHUEM 3aperucTpUupoBaHHbIX U306pakxeHUn

6.3.1 JluHeapusauua AaHHbIX

JIMHEAPU3OBAHHBIE OAHHbIE BuiunchnstoT, npuMeHss obpatHyto PYHKLUMKO NMPEOBPA30OBAHUA
k ICXOAHBLIM AAHHbLIM ans kaxxgoro nukcens. Mockonbky PYHKLUWUA NPEOBPA3OBAHUA npeacTasnset
cobon 3aBucuMocTb ypoBHs sipkocT (MCXOOHBIE AAHHDBIE) oT uncna kBaHTOB Ha eauHULy niowaau,
JIMHEAPUN3OBAHHbIE JAHHbLIE nmetoT pasmepHOCTb «4UCNO KBaHTOB Ha eAuHULY nnowaany».
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Mpunmeyanune—/Onsa nuHeriHon ®YHKLUW NMPEOBPASOBAHNA a0 BbIHMMCNeHWe CBOANTCA K YMHOXEHUIO
NCXOOHbIX AAHHbIX Ha cooTBeTCTBYOLWMIA KOSDDULMEHT NpeobpasoBaHus.

®YHKUMIO NMPEOBPA30OBAHUA onpenensioT no M3obpaxeHUaM, NonyyYeHHbBIM B COOTBETCTBUN C
46.4.

BbixogHoe 3HaveHue ApKOCTU BbIMUCNAT ycpeaHeHneM sapkocTelr B obnactn 100 - 100 nukcenen B
LEeHTpe 3KCMoHMpoBaHHOW obnacTn. 3HavyeHns spkocTu nukcenen sensaTea NCXOOHBIMA JAHHBIMIA,
nonyyeHHbiMn U3 HEOBPABOTAHHbBIX OAHHbBIX, koppeKuns KOTOpbIX BOSMOXHAa TOMbKO B COOTBETCTBUN C
TpeboBaHuaMN pasgena 5. CTPOAT 3aBUCUMOCTb BbIXOAHOMO 3Ha4YeHUS SIPKOCTU OT BXOAHOTO cuUrHana, koto-
pbli npeacTaBnseT cobon YACNO IKCNOHNPOBAHHBIX KBAHTOB Ha eAMHULY niowaan Q (BbIYUCTIAOT YMHOXEHU-
em 3HaveHnss KEPMbl B BO3QYXE (akcnoauumonHomn Aosbl B MIOCKOCTU MPUEMHUKA N3OBPAXKEHNA)
Ha 3HadeHne SNR2  ans sapanHoro KAUECTBA M3NYYEHWSA, npuseaeHHoe B Tabnuue 2 (cMm. 6.2).

OKkcneprMeHTanbHble AaHHble AOMKHbBI ObITb CriiaXeHbl NPy NCMOMNb30BaHWUN COOTBETCTBYHOLLEN CriaXu-
Batowen dyHkumn. Ecnun npegnonaratoT, uto PYHKUNA MPEOBPA30OBAHUA sensieTca NnuHenHoM! (BbINO-
HSAOT TONbKO MSATb 3KCMO3ULWA B COOTBETCTBUM C 4.6.4), crnaxuBaHne AOSHKHO GbiTb OCYLECTBREHO MpU
NCMoNbL30BaHNUN NMHENHON pyHKUMK. CrnaxeHHble AaHHble JOITKHBI COOTBETCTBOBATL cneayowmnm Tpebosa-
HUSAM:

- KBagparT KoadduumeHTa Koppensunm R2> 0,99;

- OTHOCUTENBHOE OTKIOHEHWNE KaXA0N SKCNEPUMEHTANbHON TOYKA OT COOTBETCTBYIOLLErO 3HAYEHUA Ha
CrraxeHHoN dyHKLMM AOIKHO BbITb He 6onee 2 %.

6.3.2 CMNEKTP MOLUHOCTU LUYMA (NPS)

CNEKTP MOWHOCTU LWYMA Ha Bbixoge LNOPOBOIM0 NMPUEMHUKA PEHTIFEHOBCKOIO
N3OBPAXEHUA W, . (u, v) onpeaensaioT no U3obpaxkeHnaM, NonyyeHHbIM B COOTBETCTBUM € 4.6.5.

YyacTok usobpaxkeHus ogHopoaHo-akcnoHnposaHHoi MOBEPXHOCTU AETEKTOPA, ucnonb3yemblii
ans aHannsa NPS, gonxeH 6biTb pasbuT Ha KBagpaTHbIE 30HbI, HasbiBaeMble obnactamu uHtepeca RO/ Pas-
Mepbl Kaxxgoli obnacTun nHtepeca ans seluucneHunsa YactHoro CMEKTPA MOLWHOCTU WYMA aomxHbl 6b1Tb
256 - 256 nukceneir. 3Tn 0bnacTn MHTepeca AOMKHbI NepekpbiBaTbCs Ha 128 nukcenen B 060ux (ropnsoHTanb-
HOM 1 BEPTUKaNbHOM) HanpasneHusx (CM. pucyHok 3). IMycTb nepsas obnacTb UHTepeca HauuHaeTCs C BepXHe-
ro NeBOro yrna aHanuMaMpyemMoro ydyactka u3obpaxeHusa, nocne cmelleHua Ha 128 nukcenein B
rOP130HTaNbHOM HarnpasneHUW BNpaBso, Mosy4vatoT BTOpyo 06nacTb uHTepeca, koTopasi nepekpbiBaeTCA Hano-
NoBUHY ¢ nepBoi obnacTbio. Creaytowyo obnacTb HTepeca Nony4atoT, nepemellas BTopylo obnacTtb Ha
128 nukcenein B ropusoHTanbHOM HarnpasneHun BnNpaso. 3Ty nNpoueaypy BLINOAHAIT A0 TeX Nop, Noka He
3aKOHYNTCSI NMepBast rOpU3OHTabHasa «rnonocax». 3aTeM BO3BPaLUAOTCA K IEBON CTOPOHE N, CMECTUBLUNCH Ha
128 nukcenei B COOTBETCTBYIOLEM BEPTUKANBHOM HarnpasieHuu (BHU3), NONy4atoT BTOPYHO FOPU3OHTaNbHYO
«nonocy». [iBUrasick B BepTUKaNbLHOM HanpasneHun, MomyyatoT cneaytowme «nosockl» Ao TexX Nop, Noka Becb
aHanmaMpyemMelil y4actok n3obpaxeHus (pasmepamm npubnnantensHo 125 - 125 mm) He 6yaeT nokpelT obnac-
TAMU UHTEpeca.

YcTpaHnTb TpeHd (BO3HMKaOWWA B Mpouecce 3KCMepUMEeHTa) MOXHO NPUMEHEeHWEM K
JIMHEAPU30BAHHBLIM OAHHBIM ans kaxgoh obnacT MHTepeca, WUCNOMNbL3YyeMOW ANA BbIYUCNEHUA
CMNEKTPAMOLWHOCTULWYMA, crnaxusaroLLero AByXMepHOro NofinHoma BToporo nopaaka. 3HaveHus nonu-
Homa S(x,y;) BblMUTarT U3 3HaueHnn TMHEAPU3OBAHHBIX AAHHBIX (cm. coopmyny (4)). Ana kaxaoit o6nac-
™M uHTepeca RO/ BblMMCHSAOT ABYyXMepHoe npeobpasoBaHve Pypbe 6e3 NPUMEHeHWA Kakon-nmbo
punbTPaLMM C UCNOMb3OBAHNEM «MTABAIOLLMX» OKOH.

MpumeHseMoe aByxmepHoe npeocbpasoBaHue Pypbe onuckisaeTcst popmynoli (4). B cootsetcTanm ¢ [2]
(BbipaxxeHue (3.44)) opmyna ans onpegenexnsa CINEKTPA MOWHOCTU WWYMA, ucnonbsyemast B HacTosi-
Lem cTaHgapTe, MMeeT crneayowmin Bua;

2

_ axay M, |2s62s6 '
Wout (Un, Vi) = V-256.256 ”2;1 é ;(/(X,’,,Vj)—s(xi: YiNexp(=2mi(u,x; +viy;))| 4)

roe Ax, Ay — pasmepsbl MUKcernen B ropusoHTanbHOM 1 BEPTUKANbHOM HanpaBseHUsiX COOTBETCTBEHHO;
M — uucno obnacteli uHTepeca RO/,
I(x, y;) — MIMHEAPU3OBAHHbIE JAHHbIE;
S(x, y) — CrraKnBatoLLmMi ABYXMEPHBIA NOMTMHOM.
YcpegHeHHbln AByxmepHbin CIEKTP MOLWHOCTW LWYMA nony4atoT ycpeaHeHnemM BCex nonyyeHHbIX
CNeKTPOB.

1
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n ni2

MepBas ropusoHTasibHasA "nonoca”

—_————————

BTopas ropusoHTasibHasa "nonoca”

MpumedyaHune — pasmep ROI B kaxxaoM HanpaBneHUn fOMKEH ObITb N = 256.

PucyHok 3 — PacnonoxeHue obnacrtein nHtepeca ROI

[ns Toro, 4To6bl U3 4BYXMEPHOTO NOAYUYNTb 04HOMEPHbIV CM EKTP MOWHOCTW LWWYMA BLONb O4HOW 13
oceil Ha nnockoctn MPOCTPAHCTBEHHbBLIX YHACTOT, fonxHbl 6bITb NCNOAb30BaHbl 15 pAA0B UAN KOJTOHOK
ABYXMEPHOro crnekTpa BOKpPYr kaxgaolh ocu. OfHako ycpegHsAT TO/IbKO OTCYeTbl CMEeKTPasibHON M/IOTHOCTM
LWYMA u3 cemun psagoB Uam KONOHOK ¢ 06enx CTOPOH COOTBeTCTBYloLWel ocu (obwee yncno psagoB Uan Kono-
HOK — 14), onyckas 3HayeHus Ha camMoi ocu. B 3TOM cryyae MCMoMb3yT OTCYEThI CMEKTPasnbHOM NAOTHOCTU
LWYMA 13 3TUX pAL0B UM KOJTOHOK, KOTOPble COOTBETCTBYHOT 3HayeHuaAM NMPOCTPAHCTBEHHbIX YACTOT,
onpegeneHHbIX Npy yca0BMM OANHAKOBOr0 OTK/IOHEHUA NO YacToTe OT Havyana koopauHart. lanee npon3BoaunT-
CA CraxuBaHue pes3ynbTaToB NyTeM ycpeAHeHUsa AaHHbiX B uHTepsane yactoT fint (f- fint< f<f+ fint) Bokpyr
3apaBaemMblx MPOCTPAHCTBEHHbBIX UACTOT (cm. pasgen 7), npuyem /~onpenensatT no goopmyne

ro_ 0,01
nt pasmvep nvikcens [Mv]

MpnmeuaHune — 3aBUCMMOCTb MHTEPBA/IA YaCcTOT OT pa3mepa nukcensa obecneurBaeT 0AMHAKOBOE YMC/IO OT-
CYETOB, Y4acCTBYIOLLMNX B yCpeaHeHun (He3aBnCMMO OT pa3mepa NuKCess), YTo B CBOK oyepedb obecneyvBaeT 3afaHHyo
TOYHOCTb BbIYMC/IEHNIA.

PasmepHoCcTb cnekTpanbHO nnoTHoctn LWYMA— kBagpaTt pasmepHocTu JIMHEAPW3OBAHHbIX
OAHHbBIX, OTHECEHHbIN KA4BYXMEPHOMYYACTOTHOMY MHTEepBany (03Ha4yaeT pa3MepHOCTb, 06paTHY KBagpaTty
OJTNHBI).

Ona Toro, 4to6bl onpefennTb BANAHUE 3 deKTOB KBaHTOBaHMA Ha oueHky CMEKTPA MOWHOCTU
LWYMA, Heo6xoanmo oueHnTb aucnepcuto NCXOAHbIX AAHHbLIX gns ogHOro n3 nsobpaxeHuii, ncnosb3lye-
MbIX AN Bbluncnewna CMNEKTPA MOWHOCTU LWYMA. Ecnu 3HadyeHue pgucnepcunm npesblwaet 0,25
(cm. ISO 12232 (6.2.5)), TO wWymamu KBaHTOBAHWSA MOXHO npeHeb6pedb. Ecnn Xxe 3HayeHue aucnepcun
meHee 0,25, To MICXOAHBLIE JAHHBIE cunTatoT HenpurogHeiMu ana onpegeneduns CMNEKTPA MOWHOCTU
LWYMA.

MpumeyaHune — O6bluHO ancnepeusa NCXOAHBIX JAHHbBIX npeBbillaeT YeTBEPTb MHTEPBA/IA KBAHTOBAHWS.
Ho ecnv uncno pa3psgoB KBAHTOBaHUS OYeHb Maulo, AUCNIEPCUSt MOXET OKa3aTbCs MEHee 3Toi BennuvHbl. Jucnepeuns Luy-
MOB KBaHTOBaHWsi, paBHas 1/12, cOOTBETCTBYET aHa/I0roBOMY CUrHauly (noABepraeMomMy aHas10ro-LmudgypoBomMy npeobpaso-
BaHWI0), paBHOMEPHO pacnpeesieHHoOMY B MHTEpBaUle KBaHTOBaHUA [1].

Ecnn CNEKTP MOWHOCTU WYMA onpefensoT B40ONAb guaroHann (yron 45° K ropusoHTanbHOW unn
BepTMKa/bHOI OCKW), TO yCpeAHeHne OTAe/IbHbIX OTCHETOB BbIMOJITHAT Tak Xe, Kak ycpegHeH/e 0TCYeTOB U3
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PAAOB UIMU KONOHOK, HO NPU UCTMOMNb30BaHUU OTCHETOB, PACMONOXEHHbIX BAONb AnaroHanu. [ina ysenuyeHus
TouHocTu onpeaeneHus NPS npoBogaT ycpeaHeHUe JaHHbIX CeHeHWUA, pacnoNoXeHHbIX o yrioMm45°, us pas-
NUYHBIX 06nacTen nHTepeca.

6.3.3 OnpepeneHue ®YHKLUU NEPEOQAYU MOAYNAUUNU MTF

OYHKUMIO MEPEOQAYN MOAYINALUU MTF onpeaensoT BAONb ABYX B3aUMHO NepneHanKynsipHbIX
ocei, Kaxaas U3 KOTopbiX NapannensHa unu psgam, unu konodkam MATPULLbI UBOBPAXKEHUA.

Ansa onpegenexnuns MTF gonxHa 6bITb UCONb30BaHa BCA ANMHA yHKUMK «npoduns» kpas ESF, nony-
YeHHoW B npegenax obnactu uHtepeca RO/, npuBeaeHHON Ha pUcyHke 1.

OnpepengioT Lenoe Yicno psaoB unm koroHok N, yepes koTopble npoxoaut kpain TECT-OBBEKTA ao
TOro MOMEHTA, Noka NIUHNUA Kpas He HaYHeT nepecekaTtb MUKCENU U3 cneayoLLieil KONOHKU Unu psaaa cooTee-
TCTBEHHO. [1ns1 3TOro MoryT 6bITb UCNONbL30BaHbI pasnuyHbie MeToabl. OanH U3 HUX 3akovaeTcs B onpeaerne-
Humyrna o mexay kpaem TECT-OBbEKTA u konoHkamu unu pagamn MATPULIbI UBOBPAXKEHUA npacyete
3Ha4veHust N no cobopmyne

N= round{ j
tg(a)

rae round (z) okpyrneHue(z) 4o 6Gnvxanwero Lesoro sHayeHns.

[MpumeyaHn e — BbibpaHHbIN AMana3oH 3Ha4YeHWI yrna o. NPUBOAUT K TOMY, UTO 3Ha4eHust uncna N HaxopsTest
B uHTepBane ot 20 go 40.

Ana nonyyexuns pyHkummn «npoduna» kpasa ESFucnonesyoTt TMHEAPU3OBAHHDLIE JAHHBIE, cooTse-
TCTBYIOLLME 3HAYEHUSIM SIpKOCTU Nnkcenen (cm. 6.3.1), N nocnepoBaTtenbHbIX PSAOB UMK KOJNIOHOK, pacnono-
>KEeHHbIX Monepek NMMHUK Kpas. 3HaYeHne APKOCTU NEePBOro NUKCens B NEpBOM psiay (KOroHke) aaeT nepsbii
oTcyeT hyHKUMM «Npodunsay Kpas, Nepeoe 3Ha4YeHUe APKOCTU NUKCENN BO BTOPOM pafy (KONoHKe) — BTOPOM
oTcYeT, a nepaoe 3HaveHue nukcena B N-m pagy (konoHke) — N-ioTcyeT. STy npoueaypy NOBTOPSAOT AN ApY-
rmx nukcenen B N nocneaosaTenbHbIX pAgax (KonoHKax), Hanpumep sHavyeHne BTOPOro MUKCens B epBoMm psay
(konoHke) gaet (N + 1)-i1 oTCYeT, BTOPOro NUKCENs BO BTOPOM pAay (konoHke) — (N + 2)-hoTcHeTuT. A.

MpeanonaraeTcs, YTO paccTosHNE MexXay oTcHETaMU ABNAESTCA NOCTOSHHLIM U PaBHO pasMepy nukcens

Ax, oeneHHomy Ha N, To ecTb nonyvyaem ESF(x,), rae x, = n ?\TX . 3atem anddepeHUMnpyoT byHKUUIO «Npodu-

nA» Kpas c ucnonb3oBaHneM cneaytoulero Habopa koapduumerTos: [-1, 0, 1]Junn [-0,5, 0, 0,5] Ana nonyyeHus
dyHKLMN paccesiHust NuHUKM LSF. BnivsiHe cnekTpanbHOro CriaxuBaHus 3a cveT AudpdepeHumposaHua
KOHEYHOro uncna oTCHETOB MOXET ObITb CKOPPEKTUPOBAHO C NCMOMb30BaHNEM npoLeaypel, TpeacTaBNeHHON
B [3]. 3aTeM BbIMUCTIAOT AUCKpeTHOE NpeobpasoBaHme Pypbe oT PyHKLMU paccesiHUS NTMHUA, MOAY b KOTOPO-
ro npeacrasnset cobonn PYHKLUMIKO NEPEJAYN MOOYNTAUNUN MTF. MTF HOpMUPYHOT K 3HAYEHWIo Ha Hyre-
Bol 4actoTe. [lockonbky paccTosiHne OT OTAeNbHbIX MUKCenen [0 Kpas BbMUCAAKT BAOMb NNHUK,
HanpaBrieHne KOTopon He NnepneHankynsapHo K kpato TECT-OBBEKTA (coBnagaeT ¢ HanpaBneHnem oHoM 13
ocei), gonyckaeTcs BBeAeHNe MacluTabupyoLLen NONpaBkM BAOMb OCK YacToT (koadduumeHT macwtabupo-
BaHWA paBeH 1/cos ).

MpwuMeydaHune— Ecnv KOPpeKTUPOBKY C UCMOMNb3OBaHWEM KO3 dMLMeHTa MacllTabupoBaHns He NPOBOAUTD,
owwubka B onpegeneHunn nonoxexusi orcyetoB Ha ocn MPOCTPAHCTBEHHbBIX YACTOT He npeBbicuT 0,1 %.

Ons BbluncneHns ycpegHeHHo MTF onncaHHyo Beiwe npoueaypy NoBTOPAT AN Apyrux rpynn us N
nocnegoBaTtenbHbIX psAoB (KOMOHOK). B criyyae, ecnu nsobpaxeHne CUMbHO «3allyMieHo», NpousBoaaT
ycpeaHeHue Bcex yHKLMIA «npodunsy kpas B obriacTm MHTepeca v BbluncnstoT MTF, ncnonb3ys ycpeaHeH-
HYHO COYHKLMIO «POdUns» Kpasi.

Ons nonydyeHus 3HadeHnn MTF B Toukax Ha ocn MPOCTPAHCTBEHHBLIX YACTOT, koTopble 6yayT
npeactasneHsl B oT4yeTe (CM. pasgen 7), BbINOMHAT ycpedHeHue dyHKUMWM B UHTEpBane 4acToT
Fot [MMT1I/(F = £ <FSF + £, cM.6.3.2 Ansi ;) BOKpYT aTux Touek Ha ocu MPOCTPAHCTBEHHBIXYACTOT.

7 ®opmar npeacTaBneHuUs pe3ynbLTaToB

MpunpeacTasneHum pesynsTaTtos oueHkn KBAHTOBOW QOPEKTUBHOCTU PEFMCTPALMU B oTHeTE
uKcupyoT criegyroLme napamMeTphbl:

- KAHECTBO U3JTYHEHWA B cootBeTCTBUM € Tabnunuei 1;

- YPOBEHb 3KCMO3NLMOHHOW Ao3bl Ha MTOBEPXHOCTU JETEKTOPA (KEPMA B BO34YXE);
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- pacctosiHme ot POKYCHOTO MNATHA go MOBEPXHOCTW AETEKTOPA, ecnu oHo meHee 1,5 m;
- OTK/IOHEHME OT pekomeHAayemoii reomeTpuun (cm. 4.5);
- MeTog, onpegenenna MTF n ero o6ocHoBaHWe, ecv UCMO/b3yeTCs MeToA, OTAMYHbIA OT meToha

«HaK/IOHHOTO (0CTPOro) Kpas»;

- KNMMMaTU4Yeckue ycnoBusi Npu NpoBeeHNN NCMbITaHNIA.

PesynbTatbl oueHkn DQE ponxHbl ObiTb NpeacTaBnieHbl B Buge tabnuubl (cm. Tabnuuy 3). 3HavyeHus
DQEomxHbl 6bITb NpeacTaBneHbl gnsa sHadeHnin MPOCTPAHCTBEHHbLIX YACTOT:0,5,1,1,5 MmM~1uT. 4.40
MakcumanbHoii MPOCTPAHCTBEHHOM YACTOTBI, cooTBeTcTByloL el yacToTe HaiikBucTta. B aToil xe Ta6-
nunue MoryT 6bITb NpefcTaB/ieHbl Apyrne Heo6xoAnMble napaMeTpbl. JONOMHNTENBHO MOXET BbiTb NOCTPOEH
rpacuk 3aBucumoctn DQE ot MPOCTPAHCTBEHHOWM YACTOTbI B nHeliHoM MaclwiTa6e no o6enm ocam,
npuyem Heob6XOAMMO yKasaTb B KayecTBe napamMeTpa YPOBEHb 3KCMO3WLMOHHOW A03bl HA MOBEPXHOCTU
JETEKTOPA. MNopo6Hasn 3aBMCMMOCTb NpeAcTaBieHa Ha pucyHke 4.

B obwem cnyvyae 3HaveHusa DQE wmoryT 6biTb npuBefeHbl ana oceid u \1 v. Ecnm oTHOweHue
DQE(u)/DQE(v) HaxoguTca B npegenax gnanasoHa 0,9— 1,1, 1o 3HavyeHnss DQE gnsa o6enx ocein MoryT 6bITb
yCpeaHeHbl, a Nosly4eHHble yCpeAHeHHble 3HaueHns 6yyT xapakTepusoBaTb 3aBUCUMOCTb Cpasy AN Kaxaon

13 oceil.
JononHntensHo 3HayeHnss DQE MoryT 6bITb NOyYeHbI 47151 AMaroHasibHbiX oceil. BaTom cnyyae BoTyeTe

Heo6X0AMMO yKa3aTh, UTO pe3ysibTaTbl NPUBOAATCA A5 AMArOHasbHbIX OCel.

DQE
0,7

0,6
0,5
04
03
0,2

01

0 0,5 1,0 15 2,0 2,5 3,0 35
[pocTpaHcTBEHHas YacToTa, MMm'L

PucyHok 4 — 3aBucumocTs DQEoT MPOCTPAHCTBEHHOWM YACTOTbI npu 3HaueHusx gossl A: 2,5 MKIp;
B: 2,5 mkl'p m3,2; C: 2,5 mkI'p/3,2

Tab6nwunya 3— dopma nNpeacTaBfeHns pe3ynbTaToB U3IMEPEHNiA

KAYECTBO U3NYYEHUA RQA/yo3a NMPOCTPAHCTBEHHAA YACTOTA DQE (ropu3oHTanbHasa wnn BepTukanbHas
[MKIp] [vm 1 ocb)
0,5 0,65
1,0 0,6
15 0,5
5/2,5
2,0 0,4
2,5 0,3
3,0 0,15
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8 To4yHoOCTBL

MorpelwwHocTb oueHkn DQE aomkHa 6bITh onpedeneHa B COOTBETCTBUM C UHCTpYKUMaMM GUM [1] npu
1crnonsb3oBaHU opMysbl (2) B Ka4eCTBE OCHOBHO.

MorpelwHocTb NpeacTaBneHHbIX 3HadeHnin DQE (koadduumneHT nepekpbiTua 2 B cooTBeTcTBUM C [1])
AomnkHa 6bITb MeHee A(DQE(u)) = £0,06 unn AIDQE(u)/ DQE(v)) = £0,10.

Ecnu nio6as ns FIOI'peUJHOCTeI;I npeBocxognT 3aaHHbIR YpOBeHb, ee 3Ha4YeHne JOIKHO ObITb npeacraB-
JIEHO B OTHEeTe.
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MpunoxeHne A
(o6s13aTENbHOE)

OueHka BAnaHna «OCTATOUYHbIX» CUTHANOB

A.1 OnpepgeneHve BeNMYNHbI agaAnTUBHON cocTaBnsatowen «OCTATOUYHbIX» CUTHAIOB

[ns onpefeneHus BesiMUMHbl aganTuBHoW coctasnsowein «OCTATOYHbIX» CUTHAIOB f0/KHbI 6bITb BbINO/-
HeHbl cneaytowme npowuenypsbl:

1) MeTtogom no 4.6.6 BbINoNHAWT 061yvyeHne TECT-OBBEKTA. Heob6xoamMmo yaoCTOBEPUTLCA, YTO NOMIOXKEHNE
TECT-OBBEKTA oTHocutenbHo MYUKA PEHTIFEHOBCKOINO W3J/IYYEHUA cooTBeTcTByeT TpeboBaHusiM 4.6.6.
OKCMO3NUMA pgomkHa ObiTb BbIMNOMIHEHA MPU «HOPMasIbHOM YPOBHE» 3KCMO3ULMOHHOW A03bl Ha MOBEPXHOCTWU
OETEKTOPA, kak onucaHo B4.6.1.

2) MonyyatoT n3o6paxeHune npu ycnosusx IKCMNO3NLIMN no nepeuncnexunio 1) nyHkta A. 1, cnegys pekomeHgaum-
AM NpeanpuATUS-N3roToBUTENS.

3) lMocnepyowue warn obecneynBatoT oLeHKy xapaktepnctuk LLMdPOBOIO NMPNEMHUNKA PEHTTEHOBCKOTIO
N3O0BPAXEHWA mexay SKCMO3NUNAMN.

4) Bbe3 ocyuwecTtBneHmsa gononHutensHoro OBNTIYYEHWA MOBEPXHOCTW AETEKTOPA nony4yalT BTOpPOe M30-
GpaxeHue, cneays ykasaHusim nyHkta A.1, nepeuncnexuve 2.

5) PeructpupytoT Bpemsi Mexay nepsbiM (npn Hanuumn IKCMNO3NLNWN) n BTopbiM (63 DKCMOI3NLNN) cuntbiBa-
Huem gaHHbIx ¢ LMPPOBOIO NMPNEMHWKA PEHTTEHOBCKOTIO N3OBPAXEHWA. 3aTtem cpaBHMBAKOT faHHOE 3Have-
HVe BpeMEeHU U 3Ha4YeHue BpPeMeHU, onpefesieHHoe B nyHkTe A.2. Bonbliee n3 3TUX 3HAYEHUIA CUMTAOT MUHUMasIbHO
BO3MOXHbIM BpeMeHeM Mexay AByMs nocnegosartesibHbiMn SKCTINO3VLNAMUW, koTopble NCNONbL3YIOT AN onpeaesieHns
PYHKLUNW MPEOBPA3OBAHUA, CNEKTPA MOWHOCTN LWWYMA n MTF.

6) Ha n3obpaxeHuun, NoNy4YeHHOM B COOTBETCTBUM C NYHKTOM A.1, nepeyncrneHune 2), BbIYUCNAIOT cpefHee 3Have-
Hue IMHEAPWN3OBAHHbLIX JAHHbLIX B npsamoyronbHO o6nactu, BkYawLweli B cebs, no kpaiHein mepe, 1000 nukce-
neiil). 3ta 061acTb HENOCPEACTBEHHO MPUMbIKAET K BbICOKOKOHTPACTHOW o6nactu mlobpaxeHns TECT-OBBEKTA,
No/Iy4EHHOTO B COOTBETCTBMM C NepedncrneHnem 2) nyHkta A.l (HO He nepekpbiBaeTcsl ¢ Heil), — obnactb ROI2 Ha
pucyHke A.1.

r

L !
RO/1 ROI2J

PucyHok A.1 — Onpepgenenune obnactei, uitepeca ROI

7) HawusobpaxeHun, nonyvyeHHom npu otcytcTBun OBNTYHEHWA (nepeuncnenuned) nyHkra A.1), BbIYMCASAIOT cpea-
Hee 3HauyeHune IMHEAPN3OBAHHbLIX JAHHbIX B npsAMoyronbHoi o6nactu, BkA4YawlLleli B cebs, no kpaliHel mepe,
1000 nwukceneli. 3Ta o06nacTb HENOCPEACTBEHHO MNPUMbIKAET K BbICOKOKOHTPACTHOMW o06nactm un3obpaxeHus
TECT-OBBEKTA (HO He nepekpblBaeTcs € Hell) — obnacTb ROI2 Ha pucyHke A. 1

8) HaunzobpaxeHuu, nonyyeHHom npu otcyTcTeum OBJIYHYEHUA (nepeuncnermve 4) nyHkta A.1), BbIUNCNAOT Cpes-
Hee 3HauyeHvne IMHEAPWN3OBAHHbLIX JAHHbIX B npsAMoyronbHoi o6nactu, BkA4YalLeli B cebs, no kpaliHel mepe,
1000 nukcenel BHYTPU YacTu U306paxeHusl, COOTBETCTBYHOLWEN BbICOKOKOHTpacTHOMY TECT-OBBEKTY (06nacte RO11
Ha pucyHke A.1).

i} 1000 nukceneii — 3TO NpeaesibHO HWU3KOE 3HAYeHWe, COOTBETCTBYIOLLEE YUC/Y OTCYETOB, NPU KOTOPOM OTHOCU-
TeNbHas pasHOCTb CPefHNX 3HaveHui, pasHas 0,005, o6HapyxuBaeTcs B 95 % criyyaeB Npu BEPOATHOCTU 06HapyXeHus
80 %. Bonee npegnoyTUTENbHLIM BNSETCS Ucnonb3oBaHme 10000 nukcenei.
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9) WTor ucnbiTaHwii CUNMTaINT YAOBMNETBOPUTENBHBIM, ECMIN PasHULIa Mexay Pe3ynbTaTaMn BbIMUCIIEHWIA NO NyH-
KTy A.1, nepeuncnenusi 7)u 8), AeneHHas Ha pe3ynbTaT BblUMCNeHui no nyHkTy A. 1, nepeuncnenue 6), yaet menee 0,005.

10) 370 03Hauaer, YTO BKNag B nsobpaxenne « OCTATOUHbIX» CUTHAIOB coctaensiet menee 0,5 %.

11) Mpu nonyyeHnn HeyaoOBNETBOPUTENbHBIX PE3YNbTAaTOB UCTIbITAHUS MOBTOPAIOT, YBENUUMBAs BPEMS MEXOY
3KCNO3NUMNAMUN  (cunTeiBaHMAMKM  uMHopmauum ¢ LUMAPPOBOIO  MPUEMHUKA  PEHTITEHOBCKOIO
M3OBPAXKEHWUA).

A.2 OnpeaeneHve BeNMMYNHbI MyNbTUNNNKAaTUBHOW cocTaBnstowen «OCTATOYHbIX» CUTHAINOB

Onsa onpeaeneHns Benu4unHbl MynbTunnukatueHon coctaenswowen « OCTATOUYHbIX» CUTHANOB gonxHbl 6biTb
BbIMONHEHbI criegyloLume npoueaypbl:

1) Metogom no 4.6.1 seinonHsAT IKCMO3UUNIO npu otcytcteun TECT-OBBEKTA, ncnonbsya «HopMmanbHbIn
YypPOBEHb» 3KCMo3uumoHHomn Ao3bl Ha MOBEPXHOCTU AETEKTOPA.

2) Cnegyss pekoMeHpauvsm npeanpuATUA-U3roTOBUTENS, PErMcTpupyloT unsobpaxeHne npu OTCYTCTBUM
TECT-OBBbEKTA no nyHkTy A.2, nepeuncnenue 1) (nsobpaxenue 1, nonyderHHoe 6e3 TECT-OBbEKTA).

3) Mocnepaywowwe warn o6ecnevnsaloT oueHky xapaktepuctuk LUGPOBOI O NMPUEMHUKA PEHTTEHOBCKOIO
M3OBEPAXXEHWA mexay SKCNO3SULINAMNA.

4) B cooTteeTcTBUM C 4.8.6 BoinonHsioT AKCMNO3ULNIO ¢ TECT-OBBEKTOM. Heobxoaumo yaocToBepUTLCS, UTO
nonoxeHne TECT-OBBbEKTA otHocuTenbHo MYYKA PEHTFTEHOBCKOIO U3JTYYEHWUA cootBeTcTBYeT TpeboBaHu-
aMm 4.6.6. OKCMO3NMUMA pomxkHa O6bITb BLINONHEHA NPU KHOPMAanNbHOM YPOBHE» 3KCMO3WLMOHHOW [A03bl HA
MOBEPXHOCTW AETEKTOPA B cooTBeTcTBUM € 4.6.1.

5) Cnegays ykasaHusm NpeanpusTUsa-n3roToBUTENs, perncTpupyiot nsobpaxenue no pesynsratam IKCNMO3NLUA
no nyHkTy A.2, nepeuncrerve 4) (naobpaxerue 2, nonyqyeHHoe npu Hanuuum TECT-OBBEKTA).

6) lMocneaytowme warv obecrneymaioT oueHky Xxapakrtepuctmk L{PPOBOI O NPUEMHUKA PEHTTEHOBCKOIO
N3OBEPAXXEHWA mexay SKCNO3NLINAMUA.

7) Metopom no 4.6.1 BeinonHswoT BTOpyto IKCMNO3NUWNKO npu otcyteteun TECT-OBBEKTA, ncnonesysa «Hop-
MarbHbIN YPOBEHb» SKCNO3UUMOHHOM Ao3bl Ha TOBEPXHOCTU AETEKTOPA.

8) Cneagyss pekomeHAauUUAM MPeanpuATUA-M3rOTOBUTENS, PEerncTpupyloT wusobpaxeHne npu OTCYTCTBUM
TECT-OBBbEKTA B cooTBeTCTEBMM € NYHKTOM A.2, nepeuncnenue 7) (nsobpaxenune 3, nonydenHoe 6e3 TECT-OBBEKTA).
PernctpupytoT Bpems mexay BTopbiM (Npy Hanu4mmn TECT-OBBEKTA) n tpeteum (6€3 TECT-OBBEKTA) cunTbiBaHMAMK
AaHHbIX ¢ UMOPOBOI0 NMPUMEMHUKA PEHTTEHOBCKOIO USOBPAXKEHWUA. CpaBHuBaloT 3TO 3HaYEHUE W 3Ha4YEeHNe
BpeMeHW, onpegerieHHoe B NyHkTe A.1. bonbwee n3 3Tmx 3Ha4YeHUn CHUTAIOT MUHUMANBHBIM BPEMEHEM MEXY ABYMSA
nocrneaosatensHbiMm AKCMO3NUWAMW, koTtopeie ucnoneayiot gns onpegenenunss @YHKLUNW NMPEOBPA30OBAHNA,
CMEKTPAMOLWHOCTWN WWYMA n MTF.

9) Ha nsobpaxeHnusx 1 n 3 Belumncnsiot cpegHee 3Hadvenmne JIMHEAPU3OBAHHbBIX JAHHbIX B npsamoyronsHown
o6nacTu, Bkrovawowen B cebsi, no kpanHen mepe, 1000 nukcenen BHyTpu ydactka msobpaxeHuss TECT-OBBbEKTA
(o6nacte RO/ Ha pucyHke A.1).

10) Ha naobpaxeHusx 1 u 3 BeluncnsioT cpegHee 3Havenne JIMHEAPU3OBAHHbBIX AAHHbLIX B npamoyronebHom
obnacTu, BKMtovatoLwel B cebs, no kparHen mepe, 1000 nukcenei, npuMbIKkaoLwen K BbICOKOKOHTpacTHON o6nactn nsobpa-
xeHns TECT-OBBEKTA (Ho He nepekpbiBatoLeiicsi ¢ Her) — obnactn ROJ2 Ha pucyHke A.1.

11) PesynbTaT UCMbITAHWIA CUMTAIOT YAOBINETBOPUTENBHBIM, ECMW BINOIHAETCS YCNOBKE:

(N3obpakerne 1z —N306paxenne 1oy, ) —(N3obpaxenne 3gq, —N306paxenne 3qq0)
M3obpaxeHue g, + N306paxenne 3gq0)
2

9710 03HavaerT, 4to Bknag « OCTATOUHbLIX» CUTHAJIIOB B nsobpaxenue coctasnsiet menee 0,5 %.
B cnyvae HeyaoBNETBOPUTENbHbLIX PE3YNbTAaTOB UCMbITAHUS NOBTOPAIOT, yBENUUUBANA BPEMS MEXKAY IKCNO3ULMSIMU.

< 0,005.
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MpunoxeHne B
(obsaszaTenbHoe)

Ykasartenb TepMHUHOB

Ta6nwuuya B.A1

TepmuH Moaknacc
IEC 60788 m-..-..
CokpalleHHble TEPMUHBbI m-..-..s
TepmuHbI, onpegensiemble HACTOAWMM CTaH4APTOM 3.xx
ABTOMATUUYECKOE YMNPABNEHME 3KCMO3MLIMOHHOW O30 rm-36-46
AHOOHOE HAMPSXXEHWE rm-36-02
AHO[OHbIA TOK rm-36-07
AMNEPTYPA ONAGPATIMbI (PAOVALINOHHOE OKHO) rm-37-26
BNTOK NCTOYHWKA PEHTTEHOBCKOIMO U3NMYYEHWA rm-20-05
BPEMA 3KCNO3MUMKN (BPEMA OBITYUYEHWA) m-36-11
OETEKTOP N3MTYYEHUA rm-51-01
OVNADPATMA rm-37-29
OOSNMETP (MBMEPUTESb U3JTYUYEHWNA) rm-50-01
JOMNONHUTENbHBLIV ®UNLTP rm-35-02
MCXOOHbIE OAHHbBIE, DN 3.3.112
KAYECTBO UBNYYEHNA rm-13-28
KBAHTOBAA 3®PEKTUBHOCTL PETMCTPAUWN, DQE (u, v) 3.3
KEPMA B BO3YXE (BO3QYLWHAA KEPMA) rm-13-11
KOMIbIOTEPHAA TOMOIPA®UA rm-41-20
TIMHEAPN3OBAHHbBIE JAHHbLIE 3.8
MATPUUA M3OBPAXKEHWA 3.6
HEOBPABOTAHHbLIE JAHHBLIE 3.14
HOMWHAINBHOE 3HAYEHWE ®OKYCHOIO MATHA rm-20-14
OTCEMBAIOLWMNA PACTP rm-32-06
MIIOCKOCTb NMPUNEMHUNKA N3OBPAXXEHNA m-37-15
MOBEPXHOCTb AETEKTOPA 34
MONTYTEHb rm-37-08
MPOCTPAHCTBEHHAA YACTOTA, uvnn v 3.15
MyNbCALM AHOOHOIO HAMPAXXEHUA (MPOLEHTHAA MYNbCALWA) rm-36-17
MYYOK PEHTTEHOBCKOIO U3NTYYEHWA rm-37-05
PACCEAHHOE WN3MYYEHNE m-11-13
PEHTTEHOBCKAA TPYBKA rm-22-03
PEHTITEHOBCKW/I ATTMAPAT rm-20-20
PEHTFEHOBCKWN TEHEPATOP rm-20-17
PEHTITEHOBCKOE NMUTAIOLEE YCTPOWCTBO MOCTOAHHOI O HAMNPSYKEHNSA rm-21-06
CIIOM NONOBWHHOIO OCMABNEHWSA rm-13-42
CMNEKTP MOLWHOCTW WYMA (NPS), W (u, v) 3.1
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TepmMuH Moaknace
TECT-OBBLEKT rm-71-04
YCUNWTENb PEHTTEHOBCKOIO UBOBPAXKEHUA (YPW) rm-32-39
SNIOEHC 3.13
POKYCHOE MATHO rm-20-13s
®YHKUNA MEPEJAYN MOOYNAUMN MTF (u, v) 3.9
PYHKUNA NMPEOBPA3OBAHUA 3.2
LIEHTPAIIBHAA OCb 3.1
LIN®POBOW MPUEMHUK PEHTTEHOBCKOIO U30BPAXKEHWSA 3.5
wyMm 3.10
SKCMNo3nynA (ObnyYEHUE) rm-12-09
OPDEKT BINUAHNA « OCTATOYUHBIX» CUTHAIIOB 3.7
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MpunoxeHne C
(cnpaBo4Hoe)

OueHka BxogHoro CMEKTPA MOLLUHOCTU LULYMA

Bxogroi CNEKTP MOLWHOCTW WWYMA pasen ®JIKOEHCY (nnotHocTy noToka hoTOHOB Ha Bxoge LIMOPOBOIO
NMPUEMHWNKA PEHTTEHOBCKOI O M3OBPAXEHNA) (cm. [2]):

Win(u, v) = Q, ()
roe Q — croeHe (Uneno PoToHOB Ha eanHnLy nnowaam [1/mm2]); onpeaenseTcs CNeKTPOM PEHTTEHOBCKOTO M3ITyUYEHMUs 1
YPOBHEM 3KCMo3ULMOHHONM o3kl Ha MTOBEPXHOCTW OETEKTOPA (KEPMbI B BO3YXE):

Q=KaI$E)

dE = K,SNR2 (6)
K

m
rae K, —KEPMA B BO3OYXE, mMkIp;
E — 3Heprus peHTreHOBCKOro nany4eHus, kab;
D(E)/K, — cnekrpanbHas nnotHocTe PJIIOEHCA, npneBeaeHHas K 4oae B 1 MKIp, 1/(Mm2 - kB - MKIp);

SNR? — KkBappaT OTHOLEHNSA CUTHar-LIyM, IPUBEAEHHbII k goae, 1/(Mm2 - MKIp).

3HaueHus, npeacTaeneHHbie B Tabnuue 2, BbIYMCIEHbl C UCMONb30BaHMEM KOMIMbOTEpHOW nporpamMmmbl SPEVAL.
Wcnonb3oBaHve gpyryx nporpamm MOoXeT NPUBECTU K HECKOBKO OTNIMYHbLIM pesyrbTaTam.

HaHHble u nporpamma, HeobxoauMble ANs BbIYMCNEHUS BENUYUHBI SNR,%, npeaocTasrieHbl fokTopom Kpamepom na
PTB [4].

CRekTp peHTIeHOBCKOro N3Nny4eHust:

BblvmncneHnsa nposogunuck Ansd Bonb(pamoBoro aHoaa, yron HaknoHa kotoporo 12°, Ha paccTosHum 1 m, dunbTpa-
uma 2,5 mm Al, aHogHoe HanpsixeHue yBennumsanu ¢ warom 1 kB (B cooteeTcTeuM € [5]). CnekTp BrNtovaeT B cebs xapakre-
pUCTUYECKOE N3NyYeHue.

KEPMA B BO3[OYXE:

BblumcneHnsi NpoBOAMIMCE C NCNONb30BAHUEM AAHHbIX [6].

KoadhduumeHTsl B3anmoaencTBus:

HaHHble B3siTbl M3 6a3bl gaHHbIx XCOM, npepocraenexnHon NIST [7].
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Mpwunoxenne JA
(cnpaBo4Hoe)

CBefieHUs1 0 cOOTBETCTBUM MeXrocygapctBeHHbIX CTaHAOAAPTOB
CCbITOYHbIM MeXXAYyHapoAHbIM CTaHAapTaM

Tab6bnwuya OJAA

0O603Ha4YeHNE U HAMMEHOBaHUE CChINOYHOTO
MeXAyHapoaHoro ctaHaapTa

CrteneHb
COOTBETCTBUSA

0O603HaYeHne U HAMMEHOBAHUE COOTBETCTBYIOLLETO
MEXrocyapCTBEHHOro craHaapTa

ISO 12232:1998 doTorpacdumsi. OnNeKTpoHHbIE
doTokamepbl. OnpegeneHne YyBCTBUTENBHOC-
™ no ISO

*

ISO 12233:2000 doTvorpacdus. SNEKTPOHHbIE
thoTokamepsbl. MIlamepeHne paspeluatowier cno-
coBHoCTK

ISO 15529:1999 OnTuka n onTnyeckue npnbo-
pol. OnTuyeckas nepegatodHas  (YHKLMS.
MpuHLUMNBl M3aMepeHnsa PyHKUUKN nepedaqn mMo-
AynsiumMm cuctem oTobpaHHbIX 3o6paxkeHni

IEC 60336:1993 PeHTreHoanarHocTn4eckue
TPYOKM ANs MEAULIMHCKOW AMarHOCTUKM. Xapak-
TEPUCTMKM (DOKYCHOIO NATHA

IEC 60601-2-7:1998 WNapgenuss MeguuUMHCKue
anekTpuuyeckne. Yactb 2-7. YacTHble TpeboBa-
HMA 6e30MNacHOCTU K reHepaTopam BbICOKOro Ha-
NPSPKEHWST  ANArHOCTUYECKUX  PEHTTEHOBCKUX
annapartoB

IDT

FOCT IEC 60601-2-7—2011 WUzpenua mepguuunH-
ckue anektpuuyeckue. Yactb 2-7. YactHole TpeboBa-
HUs1 6e30MacHOCTU K PEHTTEHOBCKUM MNWTaloWmUm
YCTPOWCTBaM ANArHOCTUHECKMX PEHTTEHOBCKNX reHe-

patopos

IEC 60788:1984 MepguuunHCKasi paguonorus.
TepmuHonorus

IEC 61267:1994 O6opyaoBaHue mMeguLMHCKOE
Ons peHTreHoaMarHocTuku.  PapuaumoHHbie
yCroBWSA Npy onpeaeneHun XapakTepucTrk

TCTBMSI CTaHOAPTOB:
- IDT — ngeHTuuHblEe CTaHAapThI.

* COOTBETCTBYIOWMI MEXIOCYAAPCTBEHHBIVM CTaHAapT OTCyTCTBYeT. [1o ero yrBepxaeHns pekoMeHayeTcs NCrorib-
30BaTb €ro Nepeeom Ha Pycckuii fabik. MNepeBoa AaHHOTO MeXAyHapoaHOro cTaHgapTa HaxoauTtes B @eaepanbHOM UH-
HOpMaLMOHHOM POHAE TEXHNYECKUX pernamMeHToOB U CTaHOaPTOB.

MpwmeyaHune—BHacToAwel Tabnuue NCnonb3oBaHo creaytollee yCrioBHoe 0603HaueHNe CTeneHn CooTBe-
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(2]

(3]

(4]
(5]
(6]

(7]

22

Bubnuorpadus

ISO Guide to the expression of uncertainty in measurement, 1993

BEUTEL, J, KUNDEL, HL., VAN METTER, RL. Editors: Handbook of medical imaging. Vol. 1: Physics and
Psychophysics. SPIE, 2000

CUNNINGHAM, IA. and FENSTER, A. A method for modulation transfer function determination from edge profiles
with correction for finite-element differentiation. Med. Phys. 14, 1987, p. 533—537

SPEVAL software package version of Jan. 1995 (H. Karmer of PTB)

ILES, WJ. Computation of bremsstrahlung X-ray spectra over an energy range 15 keV to 300 keV. National
Radiological Protection Board Report 204, London, HMSO, 1987

HIGGINS, PD. et al. Mass Energy-Transfer and Mass Energy-Absorption Coefficients, Including In-Flight Positron
Annihilation for Photon energies 1 keV to 100 MeV. NISTIR 4812, National Institute of Standards and Technology,
Gaithersburg USA (1992)

BERGER, MJ. and Hubbel, JH. XCOM: Photon Cross Sections Database, NIST Standard Reference Database 8,
National Institute of Standards and Technology, Gaithersburg USA



rocCT IEC 62220-1—2011

YAK 616.71-77-034:621.882.15:006.354 MKC 19.100 E84

KritoueBble cnoBa: LLI/ICt)pOBOIZ NPUEMHUK PEHTFeHOBCKOro I/I306pa>KeHI/IF|, KBaHTOBasA 3¢)¢)eKTVIBHOCTb perncr-
pauunn, (byHKLI,I/Iﬂ nepegadun moaynauum, ypoBeHb 3KCMO3WLMOHHOM 03I, NnpocCTpaHCTBEHHaA YaCcToTa

23



Penaktop H.B. TanaHnosa
TexHuveckuii peaaktop B.H. MNpycakoea
Koppektop E.[. OynsHesa
KomnetoTepHas BepcTka FO.B. [JemeHurol

CpaHo B Habop 18.11.2013.  MoanucaHo B nevats 22.11.2013.  ®opmar 60x84 );.  Maprutypa Apuan.
Yen. ned. n. 3,26. Yu.-u3g. n. 2,51. Tupax 63 ak3. 3ak. 1380.

®ryn « CTAHOAPTUHOOPM», 123995 Mockea, MpaHaTHbIli nep., 4.
www.gostinfo.ru info@gostinfo.ru
Ha6paHo Bo ®IYM « CTAHOAPTUH®OPM» Ha NM3BM.
OTtnevartaHo B punuane Oryn « CTAHOAPTUH®OPM» — tun. «MockoBckuin nevatHuky, 105062 Mocksa, NsinuH nep., 6.


http://www.mosexp.ru# 
http://www.mosexp.ru#  
http://files.stroyinf.ru/Index2/1/4293786/4293786127.htm

