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lNpepucnosue

Llenn, OCHOBHble NPUHUMMLI Y MOPSAOK MpoBefAeHVs paboT Mo MeXrocyapCTBEHHOW cTaHgapTu3auumu
yctaHoBsieHbl FOCT 1.0—92 «MexrocygapctBeHHasds cuctema craHgapTtusauyn. OCHOBHbIE MONOXEHUA» U
FOCT 1.2—2009 «MexrocygapcTBeHHass cucteMa craHgaptusaumun. CTaHAapTbl MeXrocyfapCTBEHHble, npa-
BUMIA U peKoMeHJauuu 10 MEeXrocyfapCTBEHHOW cTaHfapTu3auun. MNpaBuna pa3paboTkv, NPUHATASA, Npume-
HeHUs. 06HOBNEHUSA Y OTMEHbI»

CsefieHus o cTaHgapTe

1 MOArOTOB/IEH ®epepasibHbiM FOCYAApPCTBEHHLIM YHUTAPHLIM NpeanpuaTneM «Bcepoccuiickuii
Hay4yHO-UccneaoBaTesibCKMii -~ MHCTUTYT  cTaHgapTusauum U1 cepTudmkaumm B MalUMHOCTPOEHUMW»
(BHUHMALL)

2 BHECEH ®egepanbHbIM areHTCTBOM M0 TEXHUYECKOMY PEerysiMpoBaHuIo U METPOI0TUN

3 MNPUWHAT MexrocygapCcTBEHHbIM COBETOM /10 CTaHgaptu3auuun, MeTposiormn u  ceptudmkaumm
(npoTokon 0129 Hos6ps 2011 r. Ne 40)

3a npuHATMe cTaHAapTa NPorosI0CoBasIU:

KpaTkoe HanmeHOoBaHWe CTpaHbl Kopg cTpaHsbl CokpalleHHoe HavMeHOBaHVe HauVOoHasIbHOro opraHa
no MK <MCO 3166) 004-97 no MK {ICO 3166) 004-97 no c?aHgap?uaaunu
Benapycb BY locctaHpgapT Pecny6nvkn Benapycb
KazaxcTtaH KZ lFocctaHpapT Pecny6niumkm KasaxcraH
Kuprusuns KG KblprelactaHaspT
Poccus RU PocctaHgapt
TaxukucTaH TJ TBOKUKCTaHAAPT
Y36ekuctaH uz YactaHgspt

4 Tlpuka3om ®efepasibHOro areHTCTBa /10 TEXHUYECKOMY PerynvMpoBaHvio U meTposiorun ot 13 aekabps
2011 r. No 1394-cT MmexrocygapcTBeHHblii ctaHgapt FOCT IEC 62220-1 —2011 BBefeH B AeCTBUE B KauecTBe
HauMoHabHOro ctaHgapTa Poccwiickoii degepauun ¢ 1 aHBapsa 2013 r.

5 HacTtosawmini ctaHgapT MAEHTUYEH MexAayHapogHomy cTaHgapTy IEC 62220-1:2003 Medical electrical
equipment —Characteristics of digital X-ray imaging devices —Part 1: Determination of the detective
quantum efficiency (M3genvMsa MeauUMHCKUE 3/eKTpuyeckne. XapakTepucTukm UUGPOoBbIX NPUEMHUKOB
PEHTITEHOBCKOrO M306paxeHus. YacTb 1. OnpegeneHne KBaHTOBOM 3dheKTMBHOCTY perncrpaunm).

CBefeHMA O COOTBETCTBUM MEXIOCYAapCTBEHHbIX CTaHAAPTOB CCbIIOYHLIM MeXAyHapoAHbIM cTaHaap-
Tam npuBefeHbl B AONOAHUTENBHOM NpUAoKeHun JA.

CTeneHb COOTBETCTBMA — maeHTuyHas (IDT).

CTaHaapT NoAroToB/ieH Ha ocHoBe npumMmeHeHnsa FOCT P M3K 62220-1—2006

6 8BEJEH BINEPBbLIE

VHdopmaLmsa 06 nsMeHeHNsX K HaC T osLLEMY CTaHgap Ty Ny6nnkye TCa B eXXerogHoM MHhopmMaymnoH-
HOM yKasaTene «HaunmoHa/lbHble CTaH4apTbi», @ TEKCT M3MEHEHUI 1 NONPABOK — B €XKEMECAYHOM MHAOp-
MaUMOHHOM YKasaTene «HauuoHabHble cTaHdapTbi». B cnyyae nepecmoTpa (3aMeHbl) WM OTMEHbI
HaCTOALWEro craHgapTa COOTBETCTBYKLWEee yBeJoM/eHWe OyaeT Onyb/IMKOBaHO € eXeMeCAYHOM
WHpopMaLMOHHOM yKa3zaTene «HaunoHanbHblecTaHAapThi».COOTBeTCTBYLWAA MHhopMauus, yseLoM-
NIEHNE 1 TEeKCTbl pasmeLLanTCcs Takke e MHPOPMaLNOHHON cncTemMe 06LEero nonb3oBaHns — Ha ounum-
aNbHOM caliTe ®efepanbHOro areHTCcTBa N0 TEXHWYECKOMY PEerysMpoBaHul0 1 MeTposiorum B ceTu
VHTepHeT

© CtaHgapTmHdgopm. 2013

B Poccuiickoii ®eaepauum HacTOSLMIA CTaHAapT He MOXET ObITb MOMHOCTLIO WK YACTUYHO BOCMpPOU3BE-
[eH. TMPaXMpoBaH M pacnpocTpaHeH B KauyecTBe odmumanibHOro usgaHus 6e3 paspelleHust defepasibHoro
areHTCTBa N0 TEXHUYECKOMY PEryNMPOBaHMIO U METPOJIOr
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BeepeHne
HacToswwii cTaHpapT ABNseTCcA npAMbIM npUMeHeHneMm MeXayHapoaHoro cTaHgapTa

IEC 62220-1:2003 «W/3genvsa MepuuuHCKME 3nekTpuyeckne — XapakTepucTukn UMGpPOoBbIX NPUEMHUKOB
PEHTITEHOBCKOrO M306paxeHus. YacTb 1: OnpeaeneHne KBaHTOBOM 3heKTMBHOCTY perncrpaumnm».
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M E X IO CY A APCTH BETHHBbB 1 C T A HOAPT

V3genns MeguUMHCKNE anekTpuyeckne
XAPAKTEPUCTUKN LUNPPOBbLIX MPUEMHMKOB PEHTITEHOBCKOIO M30OBPAXEHWA
YacTtb 1

OnpegeneHne KBaHTOBOIN 3¢hPEKTUBHOCTM perncTpaumm

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

Jata BBegeHns — 2013—01—01

1 O6nacTtb NpMMeHeHus

HacToswwii CTaHfapT  ycTaHaB/MBaeT MeTOo[,  OLLeHKM KBAHTOBOW SPPEKTUBHOCTU
PETMCTPALMN (DQE) LIN®POBbLIX MPUEMHUMKOB PEHTFEHOBCKOMO WM3OBPAXXEHUA kak dyHKUMK
[03bl M MPOCTPAHCTBEHHOW YACTOTbI npu onpefeneHHbIX pabounx ycroBUAX, COOTBETCTBYIOLMX PEKO-
MEHA0BaHHbLIM MPOM3BOANTENEM A1 MPUMEHEHUS B KIMHUYECKON MPaKTUKe.

HacTtoswwmii ctaHgapT pacnpocTpaHsercs Ha LUNOPOBBLIE TMPVEMHWKWM PEHTIFEHOBCKOIO
N3OBPAXXEHWSA nNpoeKUMOHHOro Tuna, KOTopble WCMOMAb3YHTCA B MEAULUMHCKOW PEeHTreHoAMarHoCTuKe.
O6nacTb npuMeHeHus HacTosLero CTaHgapTa orpaHuyeHa LNOPOBbLIMIA NMPUEMHVKAMU
PEHTTEHOBCKOIO W3OBPAXEHWA pans peHTtreHorpadun, TakMMW Kak: CUCTEMbl [OJ19 KOMMbITEPHOM
peHtreHorpacum (CR cMcTEMbI), CUCTEMbI Ha OCHOBE CeNeHa, AeTeKTOpbl B BUAE M/IOCKMX MaHenein, CMcTembl
Ha ocHoBe M3C-martpuy u undposble YCUIUTEIN PEHTTEHOBCKOIO N3OBPAXXEHWA, ucnonb3yemble
ONA peHTreHorpadgun.

HacToswwii ctTaHgapT He pacnpocTpaHsaeTcs Ha:

- UWMPPOBbLIE NMPNEMHUK PEHTTEHOBCKOIO M3OBPAXEHWA, npefHasHayeHHble A1 UCMNOSb-
30BaHUs B Mammorpadmmn Wim B AeHTasbHO peHTreHorpadum:

- KOMMNbKOTEPHYO TOMOIPA®NIO;

* CUCTEMbI, B KOTOPbIX OCYLLECTB/ISETCA CKaHMPOBAHWE PEHTreHOBCKMM JlydoM nornepek (BAO/b) Tena
naumeHTa:

e YCTPOWCTBA C AMHAMUYECKMM (DOpPMMPOBaHMEM W306paXeHWid (C permctpauuein cepum n3obpaxeHui,
Hanpumep npy PEHTTEHOCKOMUN WAW WCCMeAO0BaHNM CepAevYHO-COCYANCTON CUCTEMbl — KOpPOHaporpadmum.
aHrnorpadoun n 1. n.).

MpumeuvyaHne — HecTtoAwwmii cTaHfapT He pacrnpoCcTpaHSAEeTCs Ha YCTPOWCTBE, OTMEYEHHbIE Bbille, MOCKOMbKY
OHM 06n1agalT napameTpamu, OT/IMYAKOWMMKU WX OT CUCTeM ANA 06Lieil peHTreHorpadmu (Hanpumep, KayecTBO peHTre-
HOBCKOTrO My4ka, reoMeTpusl, BpEMEHHblE XapakTepuctukun un T. A.}. MNpegnonaraetca paspaboTatb A1 HEKOTOPbIX U3 3TUX
YCTPOWCTB OTAE/bHble CTaHAapTbl, Kak 3T0 6bII0 CAeNaHo ANa APYruX XapakTepucTuK, Hanpumep AN YyBCTBUTEIbHOCTU
N KOHTpacTa, B cTaHgapTax IEC n ISO.

2 HopmaTuBHbIE CCbUTKU

8 HacTosiLeM cTaHAapTe MCNO/b30BaHbl CCbUIKU HA CNeaylLne MexayHapoaHble CTaHaAapThl:
ISO 12232:1998% Photography — Electronic still-picture cameras — Determination of ISO speed
(PoTorpacphmsa. SnekTpoHHble hoTokamepbl. OnpegeneHre Y4yscTBUTENLHOCTY NO ISO)

v B HacTosilee BpeMs geicteyeT ISO 12232:2006.

M3paHne oduupanbHoe
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ISO 12233:2000 Photography. Electronic still-picture cameras. Resolution measurements (®oTorpa-
hus. DneKTpoHHbIe hoToKaMepsbl. MiaMepeHue paspeLuatoLLleil cnoco6HOCTH)

ISO 15529:1999 Optics and optical instruments — Optical transfer function — Principles of
measurementof modulation transfer function (MTF) of sampled imaging systems (Ontuka n ontuyeckne npuéo-
pbl. OnTnyeckan nepegatoyHas yHKUMA. TPUHUMNLE U3MepeHnUs YHKUMM nepejayn Moaynsumm cuctem
0TOBpPaHHbIX N306paKEHNIA)

IEC 60336:1993v X-ray tubes assemblies for medical diagnosis: characteristics of focal spots (PeHTre-
HoAmarHoctTuyeckue Tpyoku ANt MeAULUHCKON ANAarHOCTUKA. XapakTepucTukn OoKyCHOro NATHa)

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 (/13genusa mMeguuMHCKME anekTpudyeckue. YacTtb 2-7.
UacTHble TpeboBaHMsl 6e30MacHOCTM K reHepaTopam BbICOKOTO HanpshKeHWsi OMarHOCTUYECKUX PEHTTEHOBCKMX
annaparos)

IEC 60788:1984 Medical radiology — Terminology (MeguuuHckas pagnonorns. TepMmHonoris)

IEC 61267:1994™> Medical diagnostic X-ray equipment — Radiation conditions for use in the
determination of characteristics (O6opynoBaHVe MeAWUMHCKOE A1 PEHTreHOANarHOCTUKN. PagnaunoHHble
yC/0BUWS Npy onpegeneHnn xapakTepucTrk)

3 TepMuHbI 1 onpeaeneHns

B HacTosLlWeM cTaHAapTe NPUMEHEeHb! CriegyoLLme TEPMUHBI C COOTBETCTBYIOLNMU ONpeseneHnsamu:

3.1 UEHTPAJIbHAA OCb: JlnHua, nepneHgukynsapHaa Kk [MJIOCKOCTU TPUEMHUKA WN3OBPA-
XEHNA n npoxoasawasn yepes LLeHTP BXOAHOIo nons.

3.2 oYHKUNA TPEOBPA3OBAHUA: 3aBucumMocTb BbIXogHoro curdHana UWOPOBOIO TMMPUEM-
HVKA PEHTITEHOBCKOIO MN3OBPAXEHUA (MCXOAHbIE OAHHBLIE DN — 3HauyeHWs SApKOCTM 3/1IEMEHTOB
n306paxeHuns), NOyYEeHHOro ycpegHeHneMm no 60Mbloi 06/1acTh M306pakeHUs, OT KOIMYecTBa PEHTIEHOB-
CKMX KBaHTOB Ha eguHuuy nnowaan O B NMJIOCKOCTU NPUEMHWKA N30BPAXXEHUA.

MpuMeuaHne 1 — BenmumHy O BbIUNCASIOT KaK NPOW3BEAEHNE IKCMO3ULMOHHOW [03bl BO BXOAHOM M0CKOCTU
[eTekTopa (Mpu UCKoYeHn 06paTHOro paccesiHus) Ha 3HaueHre S/W?*. npueeeHHoe B Tabnuue 2.

MpumeyaHune2 — O6bl4HO KEPMY B BO3AYXE 3aMeHSIHOT 3KCMO3ULMOHHOM A030M.

MpumevyaHne3 — MHorve naboparopuu, Hanpumep HauUOHaSIbHbIX METPOSIOTMYECKUX WHCTUTYTOB, Kanuépy-
toT JO3VMETPbI ans nsmepenus KEPMbI B 8034YXE.

3.3 KBAHTOBAA 29®EKTMBHOCTb PEMMCTPALMW DQE(u, V). OTHOWeHne ABYX (OYHKLUWNA, Kax-
Jasi 13 KoTopbIX npeactasnseT coboit CMNEKTP MOWHOCTU LWYMA (NPS): npuyem B uucnutene sanvcad
CMNEKTP MOLWHOCTW LWYMA BxogHoro curHana (Ha NMOBEPXHOCTW AETEKTOPA), nponyLlleHHblli Yyepe3

UAbLTP C XapakTEPUCTUKON, KoTopas 3afjaeTcsa nepefatodHoin (OyHKUMERn cucTembl, a B 3HameHaTene —
CMNEKTP MOLHOCTW LWYMABbLIXOAHOrO cUrHasa, M3MepeHHsbIinc ncnonbzosaHnem NCXOQHbIX OAHHbIX.

MpumeuyaHune — Bmecto AByxmepHoii chyHkun KBAHTOBOW 3®OEKTVIBHOCTU PEMMCTPALIMW uacTo
npeLcTaBnsAoT ceveHne ABYXMEPHON hyHKLMW BAOMb OCU. COOTBETCTBYIOLLEN OfHOIN N3 NPOCTPaHCTBEHHBIX YacToT.

3.4 TOBEPXHOCTb AETEKTOPA: M0BEpXHOCTb, SIBMAIOLWAACH CAMOA G/IM3KON K MIOCKOCTU PEHTre-
HOYYBCTBUTE/IbHbIX 3/IEMEHTOB AETEKTOopa C YY4eTOM BCEX 3allMTHbIX 3/71eMeHToB (BkNtovas OTCEUMBAIOWNN
PACTP 1 KoMnoHeHTbl A ABTOMATUYECKOIO YMPABJIEHVA 3KCMO3ULMOHHOWM A0O30W.ecnm npu-
MEHSITCH). KOTOpble MOryT ObITb akkypaTHo yaaneHsl u3 MYYKA PEHTFEHOBCKOIO W3NYYEHWA 6e3
nospexaeHns LmgpoBoro peHTreHoBCKOro AeTekTopa.

3.5 LMOGPOBON MPUEMHWUK PEHTITEHOBCKOIO W30OBPAXEHWUSA: YcTpoiicTBo, cocTosuiee 13
LMPPOBOro PEHTIEHOBCKOro AeTekTopa, BK/IoYasd 3alluTHbIe C/I0W, UCMOJIb3yeMble Ha NPakTUKe, 3/1eKTPOHUKY
AN ycuneHnsa noumdgpoBkM CUrHaI0BM komnbioTepa, chopmupyowero NCXOAHBbIE JAHHBIE nsobpaxeHus.

3.6 MATPUNUA MN3OBPAXEHUA: PacnonoxeHve 3N1eMeHTOB MaTpuubl, NpeanoyTuTesisHoe MpsiMoy-
roflbHO (AeKapTOBOI1) CUCTEME KOOPAUHAT.

3.7 3OPEKT BINAHUA «OCTATOYHBLIX» CUITHANOB: BnavsHue npeaplayLliero M3obpaxeHus Ha

Tekylee.

" B HacTosiwee Bpemsi geincteyeT IEC 60336:2005.
2> B HacTosiLee BpeMsa aeiictByeT IEC 61267:2006.
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3.8 JIMHEAPU3OBAHHbBIE JAHHbIE: NCXOAHbIE JAHHBLIE, 06paboTaHHble C UCMO/Ib30BAHNEM
®YHKUNW NMPEOBPA30OBAHUA.

MpumeyaHune — 3HaveHnss IMHEAPN3OBAHHbLIX JAHHbBIX npsamo nponopuroHaibHbl 3KCMO3MLMOHHOW
fo3e.

3.9 oYHKUMA NEPEAAYM MOAYAALMN MTF(u, v): Moaynb KOMMAEKCHOW (B 06LLeM ciy4y ae) onTu-
yeckol oyHKUUN nepegauu, npeacTasnsatowein coboin dyHkumo MPOCTPAHCTBEHHbBIX YACTOT M v.

3.10 WYM: daokTyaumumn oxmaaemor Be/IMUMHbI CTOXacTUYECKOro npolecca.

3.11 CMEKTP MOLWHOCTWN WYMA (NPS) W(u, v): Moaynb npeobpasoBaHust ®ypbe aBTOKOppensiuu-

OHHOI dhyHKumm LYMA. MowHocTe LWLUYMA, 3akiueHHas B ABYXMEPHOM 4acTOTHOM WUHTepBasie, KakdyHKUUs
AByx MPOCTPAHCTBEHHbIX YACTOT.

MpumeuyaHune — B cneunansHoii nutepatype CMNEKTP MOLWHOCTW WYMA 4acTo HasblBaloT «CnekTpom Bu-
Hepa» a YyecTb mareMaTunka HopbepTa BrHepa.

3.12 WNCXOAHbIE OAHHBLIE (DN): HEOBPABOTAHHbLIE OAHHBLIE, K KOTOPbIM MPUMEHEHbI TOMLKO
[JonyckaeMble HaCTOALLMM CTaHAapTOM BUAbI KOPPEKTUpYoLLeli 06paboTku.

3.13 OJIIOEHC Q: CpeaHee uncno hOTOHOB Ha eAvHULY NAOLLAAN.

3.14 HEOBPABOTAHHbLIE OAHHbIE: 3HayeHUs CUrHasIoB SPKOCTW KaHasioB (MUKCEsen), CUUTaHHble
HEenocpeacTBEHHO MOC/e aHanoro-uMdpoBoro npeobpasosaHus B LMDPPOBOM TMPUEMHUKE PEHT-
FEEHOBCKOIO WM3OBPAXEHWNA 6e3 kakoil-nnbo Koppekumm € MCnonb3oBaHWEM MNPOrpaMMHOro obecne-
yeHus.

3.15 MPOCTPAHCTBEHHAA UACTOTA un unun v. BennumHa, obpatHas nepuogy NOBTOPEHMSA aHau-
3upyemMoro o6bekta B MpocTpaHcTBe. Pa3mepHOCTb MPOCTPAHCTBEHHOWM YACTOTbl — BenuuunHa,
obpartHas IMHeliHOMY pasmepy.

4 TpeboBaHusA

4.1 Paboune ycnosus

LIN®POBOMN MPUEMHWK PEHTFEHOBCKOIO W30BPAXKEHUS [0/MKEH XpaHWUTbCA W 3KCMIyaTupo-
BaTbCA B COOTBETCTBUW C PpeKoMeHJauuaMn MpeanpuaTusa-u3rotosutens. Bpemsa nporpesa [O/KHO ObiTb
BbIOpaHO B COOTBETCTBMU C PEKOMeHAauusaMu npeanpuatusa-usrotosutens. Pabouve ycnosus npu nposege-
HUW UCNbITAHUIA JO/DKHBI BbITb TAKUMKM Xe. Kak U A5 KIMHWYECKUX UCCNefoBaHunii, N AO/MKHbI NoAAepXMBaTbCA
MOCTOSIHHbIMU B TEYEHWE UCTbITAHWIA, KOTOPbIE ONUCaHbI HIXE.

KnumaTuueckne ycnosusi B MOMelleHwW, rae askcnnyatupyetcs LIMOPOBOWM MPUEMHUK PEHT-
FTEHOBCKOI'O M30OBPAXEHWA, fomkHbI ObITh NPYBELEHbI € OTYeTe BMeCTe € pe3ynbTaTtamu UCTIbITaHWA.

4.2 PEHTTEHOBCKUIA AMMAPAT

Ana  vchbiTaHWi, onucaHHbIX B CrAedylowmx pasfjenax HacToslwero craHgapTra, WCnosb3yeTcs
PEHTFEHOBCKOE TMWTAIOWEE YCTPOWUCTBO MOCTOAHHOIO HAMPSAXEHUA {cm. IEC 60601-2-7).
KoadhdpmumeHt NY/bCALMA AHOAHOIO HAMPSAXEHWA, BbIPa)XXEHHbIA B NPOLEHTax, AO/MKEH ObiTb paBeH
W MeHee 4.

HomuHanbHbI pasmep POKYCHOIO MATHA (cm. IEC 60336) go/mkeH 6biTb He 6oniee 1,2 MMm.

[ns n3amepeHns 3KCMO3ULMOHHOI [03bl A0/HKHbI MCNob3oBaTbCcA noBepeHHble JO3VMETPDI. Morpetu-
HOCTb M3MepeHus (Npu Ko3apruneHTe NepekpbITUS 2) Ao/MKHA 6bITb MeHee 5 %.

MpumeuyaHne 1 — «lorpelwHOCTb» U «KO3IPMULMEHT NEPeKPbITUSI» — TEepPMUHbI, ONpeaesieHHble B CTaHAap-
Tax 1ISO gns 0603Ha4YeHns owmbok namepenuns (1].

MpumeuBHune?2 — JO3NMETPbI ana oueHkn, Hanpumep KEPMbl B BO3AYXE, kannbpyloT a cneuvannsnpo-
BaHHbIX METPOIOrMYECKUX abopaTopusx.

4.3 KAYECTBO U3NYYEHNA

VcnbiTaHns MOryT npoBOAUTLCA NPU OOHOM WM HECKONbKMX U3 4yeTbipex BapuaHToB KAYUECTBA
N3NYYEHWA, npenctaBneHHbix B IEC 61267 (cM. Takke Tabnuuy 1 HacTosilwero crtaHgapta). Ecnm ncnonbay-
eTca TOMbko ogHo KAYECTBO W3NYYEHUA, To npegnoytutenibHo BbibpaTe KAYECTBO W3NYYEHUA
RQAS.

MprmeHeHue pa3nunyHbix BapnaHTtoB KAUECTBA N3JTYYEHNA npenctasneHo e IEC 61267.
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MpumevaHune 1 — B coorBetctBun ¢ IEC 61267 KAYECTBO WUINYYEHWNA xapaxktepusyeTcss (hUKCMpOBaH-
HbiM JOMOJIHUTE/IbHBIM ®WNIbTPOM 1 C/JIOEM MOJIOBUHHOIO OC/IABNIEHNA, koTopblii peanusyetcs npu 3Toi
hunbTpaumn npu 3agaHHom AHOAHOM HAMPSAXXEHWUW Ha PEHTFTEHOBCKOW TPYBKE (MakcumaribHO 6/M3KOM K mpej-
CTaBfeHHbIM B Tabnuue 1).

MpumeuyaHue 2 — JOMONMHUTENBHbBIA ®UNBTP — cunbTp, KOTOPbIi A06aBAAETCA K COBCTBEHHOMY u-
nbTpy PEHTFEHOBCKOW TPYBKMU.

MpumeyaHnne 3 — He Bce PEHTITEHOBCKUME TMUTAKOWNE YCTPOWCTBA MOCTOAHHOIO HAMPSA-
YXEHWA cnocobHbl obecneunTs HU3KME [03bl, OCOGEHHO A/15 kadvecTBa m3nydenmns ROA 9. B atom cnyyae pekomeHayeTcs
yBenunuuTb paccrosHne «POKYCHOE MATHO — NMOBEPXHOCTb AETEKTOPA*.

Ta6nuya 1—KAUYECTBO W3NYYEHWA (cm. |IEC 61267) ana onpegeneHus KBAHTO80M OPPEKTVIBHOCTW
PEFMCTPALIVIA 1 cooTBETCTBYIOLLMX NapaMeTpoB

Mpn6nusutensHoe AHOAHOE
KAYECTBO HAMPSAXXEHWE Ha CNoW NOTOBUHHOTO LOMONHNTE/IbHbIN
N3NYYEHNA PEHTTEHOBCKOW TPYEKE. OC/IABJIEHUSA (CMO). mbl At OUNBTP, mm Al
KB

ROA3 60 4.0 10.0

ROAS5 70 7.1 21,0

RQA7 90 9.1 30.0

ROA9 120 115 40.0

4.4 TECT-OBbBEKT

TECT-OBBbEKT pana onpegenedns ®YHKUUW MEPEOAYN MOAYNAUWMNA wn  oueHkn BAUSHUA
DPPEKTOB «OCTATOYHbIX» CUIHAJIOB npeactaBnsieT coboii BoNbpaMoBy0 MIacTUHy (YictoTta 6onee
90%) ToNWMHOMK 1 MM. gnmHOM 100 MM ¥ LUMPUHOI, MO KpaiHein mepe. 75 MM (CM. pucyHok 1). HegoctaTouHas
yucToTa Bosibhpama Ao/mKHa ObITb KOMNEHCMPOBAaHa YBEIMYEHNEM TOJILLMHBI NNACTUHbI.

BonbpamoByto nnactuHy nprvmMeHsioT B kadectBe TECT-OBBEKTA «ocCTpblli kpait», NoaToMy Kpaii,
UCnonb3yemblii ANa perucrpauum n3obpaxeHus, A0MKeH OblTb TLAaTe/IbHO OTNOSIMPOBAH Kak B MIOCKOCTU
NnacTvHbl, Taki nog yrnom 90* k3Toi niockocTv. Ecnv Kpail SKCNMOHWPYHOT BKOHTAKTe C M/IeHKoW 6e3 ycunuea-
IOLLEro 3KkpaHa, TO M3006paxeHune Ha MNNEeHKe He [O0/MKHO UMeTb HepaBHOMEpPHOCTEW BAOMb Kpas pasmMepoMm
6onee 5 MKM.

BonbpamoBas nnactuHa fomkHa ObiTb 3addMKcupoBaHa Ha CBWHLOBOW MAACTUHE TOMWMHON 3 MM
(cMm. pucyHok 1). Takas KOHCTPYKLMS NO3BOAUT NPOBOAMTL uaMepeHus ®YHKUUW MEPEJAUM MOAYNALNN
LNPPOBbLIX MPMEMHMKOB PEHTTEHOBCKOIO N30OBPAXXEHWA B 04HOM 13 HanpaB/eHUIA.

Pb(2)

{_WU)

— s S—

e ——— —

—_——— e e e

—-

PucyHok 1 — TECT-OBBEKT
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MpumeuaHne — TECT-OBBEKT cogepxut Bonbdpamosyto nnactmHy W (1) TonwwmHoli 1 mm. 3admkcupo-
BaHHY0 Ha CBUWHLOBOW naBcTMHe Pb (2) TonwwmHON 3 mMM. Pa3mepbl CBMHLOBOW nnactuHbl: a * 200 mMm. O * 70 mm.
e m 90 mM. 1 * 100 mm. Pasmepbl BoNb(hpamMoBoil NaactuHbl: 100 - 7S MM. Pa3mepbl 0651acTu uHtepeca ROI, ncnonb3ye-
Mol ans oueHkn JW7P 1 onpegensiemoli kak b- ¢. gomkHbl 6biTb SO -100 Mm(3Ta 061aCTb OTMEYEHa Ha pUCYHKe 1 BHYTpEH-
Heil MyHKTUPHON NuHWeR). Pasmepbl 06/1aCTM  3KCMOHMPOBAHUS HA MNOBEPXHOCTM MpueMHMKa (OTMeuveHa BHeLUHel
NYHKTUPHO NMHUEN) [OMKHBI GbITh, NO kpaiiHel mepe. 160-160 mm.

4.5 TeomeTpusa

FeomeTpus NpoBeAeHUs U3MepeHuli [JOo/hKHa COOTBETCTBOBATb MPUBEAEHHON Ha puUCyHKe 2.
PEHTTEHOBCKW/IA AMMAPAT NCNO/Mb3yeTCca B TOI Xe KoHdurypaumm, 4To v npu 0ObIYHbIX OUArHOCTUYECKNX
npouenypax. PaccroaHne mexagy ®POKYCHbIM MATHOM PEHTTEHOBCKOW TPYBKWM n NMOBEPXHOCTbBIO
OETEKTOPA p0/mKHO ObiTb He MeHee 1,50 M. Ecnm NO TEXHUYECKMM MPUYMHAM PacCTOSHWE HE MOXET ObiTb
1.50 m unu 6onee, BbIGMPAKOT MEHbLLEE PACCTOSHME, KO0 3HaYeHUe [O/MKHO ObiTb yKasaHo B npejacTasse-
MbIX pe3ynbTaTtax (B oTyeTe).

N \V W

He memee 1500

TECT-OBBEKT

120

AeTexropa

MpumeuvaHune —Ilpuonpegenednn CMEKTPA MOWHOCTU WWYMA nan ®YHKLIAW NMPEOBPA3OBAHNA
TECT-OBBEKT He ncnonb3ytoT.

PucyHok 2 — F'eomeTpusa obnydeHns LPPOBOIO NPUEMHUKA PEHTTEHOBCKOIO N3OBPAXKEHUA
npu onpegenedun ®YHKLUNWM MPEOBPA3OBAHNA. CMEKTPA MOLWHOCTUW WWYMA n ®YHKUW MEPEJAYUYN
Mo4ynaunm

TECT-OBbEKT pa3mewjaior HenocpeAcTBEHHO Ha nepepgHeli NMOBEPXHOCTW AETEKTOPA. LeHTp
kpan TECT-OBBEKTA pgomkeH 6biTb yctaHosneH no LIEEHTPA/IbHOM OCU MYUKA PEHTTEHOBCKOIO
N3NYYEHWUA. OTknoHeHne ot LEEHTPA/IBHOM OCU O6yneT cHwxkaTb oueHky OYHKUUW TMEPEJAUN

MOAYNAUNN. LEHTPAJIbBHAA OCb mMoxeT 6bITb onpefeneHa no Mmakcumymy MTF npy pasnuuHbix cmelle-
Husx TECT-OBbEKTA.

S
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PekomeHgyeTcs, utobbl nonoxeHne n TECT-OBBEKTA, n MYUKA PEHTFEHOBCKOIO W3MYYEHUA
6bI10 MPUBA3AHO K LeHTpy BxogHoin MJIOCKOCTW MPUMEMHUKA MN3OBPAXEHUA. B npoTuBHOM cryyae
Heo6XoOUMO  COBMECTUTb  MosioxeHne  ueHtpoB  MYYKA  PEHTTEHOBCKOIo  U3NYUEHUNA n
TECT-OBBEKTA.

B KOHChUrypaumm, npeAcTaBieHHol Ha pucyHke 2. JUADPATMA 81 u JOMOJHUTENbHbBIA dUNBTP
JO/MKHbI 6bITb pasMelleHbl B HenocpefcTBeHHol 6nmsoct o ®OKYCHOMO MATHA PEHTTEHOBCKOW
TPYBKWN. OVA®PAIMbI 82 1 83 moryT MCnonb30oBaTbCsA, HO MOTYT OblTb WCK/KOYEHbI, ecin byaeT [okasaHo,
4TO 3TO He MOB/MAET Ha pe3ysbTarhl nsmepeHuii. AVAGPAITMA 81 u (ecnu ncnonsayetcs) ANAGPAIMA 82, a
Takke OOMNONHUTENbHbLI ®UNBbTP paomkHbl 6blTb B (OUKCMPOBAHHOM MOJIOXKEHUU MO OTHOLUEHUIO K
®OKYCHOMY MNATHY. OAVWA®PAITMA 83 (ecnn wucnonb3yetca) n NMOBEPXHOCTb AETEKTOPA p[omkHbI
doukcnpoBaTbCs ApPYr OTHOCUTENIbHO Apyra npu pas/imyHbiX paccTtosaHusax ot POKYCHOIO MATHA. Keagpar-
Has ONAGPAIMA 83 (ecnu ucnonb3yeTcs) AO/DKHA pacnonaraTbCs Ha paccTtosHum 120 mm nepep, BXOOHOM
MOBEPXHOCTbKO OETEKTOPA n nmeTb pasmepbl, obecneuymnBarolme peHTreHoBckoe none B MJIOCKOCTU
MPUEMHWNKA M3OBPAXEHUA pa3smepom He meHee 160 ¢ 160 mm. AMNEPTYPY ANA®PATMbI 82 moxHO
M3MEHATb Tak. 4Tobbl Npu M3MeHeHun pacctosHua MYYOK PEHTTEHOBCKOIO W3MYYEHWA octasascs
CTPOro KO/I/IMMUPOBaHHbIM. Pasmepbl 061yvyaemoro noss Ha NMOBEPXHOCTW OETEKTOPA [o/kHbl ObiTb He
MeHee 160-160 Mm.

Ocna6nsatowue ceoiictBa ANAGPAIMM O0MKHbI ObITb TakMMKW, YTOOblI PEHTFEHOBCKOE W3/lyYeHne, Mpo-
Wweallee yepes 3arpaxgatoLiue 061acTu, He BAUSAMN0 Ha pesyibTaTbl U3MEepPEHWiA.

AMNEPTYPA OVA®PATMbl 81 gomkHa 6bITb A0CTATOYHO 6GoNbLIOK, YTO06bl MOJIYTEHD peHTreHoBCKOro
nyyka Oblna BHE YyBCTBMTESIbHOM 06M1acTV KOHTPOSIbHOrO geTekTopa (koHTposibHoro AO3VMETPA) R1 wu
AMNEPTYPbI ANA®PAIMbI 82 (ecniv ucnosnb3yoTcs).

KoHTponbHbI  geTektop R1  wucnonb3yeTcsa Ans NOATBEPXAEHMS KOPPekTHon paboTbl PEHTIE-
HOBCKOIrO TEHEPATOPA. OH MOXeT ©ObiTb pacnosioxkeH BHyTpu [MYYKA PEHTIEHOBCKOIO
N3NYYEHWA, koTopbim o6nyyatoT NMOBEPXHOCTb OETEKTOPA, ecnv OH OTHOCUTENbHO NpO3payeH U He
MMeeT BCTPOEHHbIX 3/IEMEHTOB, B NPOTMBHOM Cflyyae OH AO0/DKEeH OblTb MOMeLLleH BHe nydyka. [MorpelHocTb
(ctaHpapTHOe OTK/IOHEHWe 1<?) 3TOro KOHTPO/ILHOrO AeTekTopa [o/mkHa ObiTb He 6onee 2 %. COOTHOLIEHUSA
Mexay noKasaHWsIMU KOHTPO/IbHOTO AeTekTopa WM 3KCMO3MUMOHHOW ao3oii B MJIOCKOCTU MNPUEMHUKKA
N3OBPAXXEHNA posmkHbl 6biTh onpegenedbl gna kakgoro KAYECTBA U3NYYEHUA (cm. Takke 4.6.2). Ans
ymeHblueHns adpdpektoB OBPATHOIO PACCEAHUMA oT 06bEKTOB N03afM NpuMeMHMKa LO/MKHO ObITb obecrne-
4eHO MMHUMasIbHOE paccTosiHne 500 MM [10 KaK0ro U3 aTUX OOBEKTOB.

MpumeyaHune — Ha kannMbpoBKY KOHTPOSIbLHOTO AETEKTOpe MOryT BAusiTb nonoxeHne AOMOSIHUTENIBHOIO
®UNbTPA 1 nonoxeHue WTOPOK B m3nyyarene. Mo3aToMy M3MEHEHUE WX NOMOXEHWUs TpebyeT nepekasiMnbpoBKN KOHTPOSb-
HOro JeTekTopa.

MpeacTaBneHHas reoMeTpust UCMONb3yeTcs Kak ANS MONyvyeHuss U300pakeHuss OJHOPOAHOro nons B
MNOCKOCTU MPUEMHUKA WMN3OBPAXEHUA (ana oueHkn ®YHKUUMW MPEOBPA3OBAHUA n CIMEKTPA
MOLWHOCTW LWWYMA), Tak n gna nonydeHmsa nsobpaxenmsa TECT-OBBEKTA (cm. 4.6.6). Mpu Bcex nsmepeHu-
AX JO/HKHA ObITb 3KCMOHMpOBaHa odHa U Ta e o06nactb NMOBEPXHOCTU AETEKTOPA. MNMonoxeHve ueHTpa
3TOl 0611aCTM NO OTHOLIEHWIO NGB0 K LEHTPY, IM60 K rpaHuuamM LMgpoBOro PEHTreHOBCKOro NpuMemMHuka [oi-
XHO 6bITb 3aPUKCUPOBAHO.

Mpn onpegenenun CMNEKTPA MOWHOCTN WYMA wmwm  ®YHKUMA  TMPEOBPA3OBAHUA
TECT-OBBEKT ygansatioT.

4.6 YCnoBUA 9KCMOHUPOBAHUSA

4.6.1 O6ue ycnosus

Mepen NOGbLIMW  UCMbITAHUAMM  [O/MKHA ObiTb NpoBefeHa KasimbpoBka LMKPOBOro PEHTIEHOBCKOIO
NpUeMHMKa, T. €. NPOBEAEHbI onepaLun, Heobxoanmble A8 KOPPEKUUMA AaHHbIX B COOTBETCTBUM C pasgeniom 5
HacToswero crtaHgapTa. [BpekannbpoBka LIMGPPOBOIO TMPUEMHUKA PEHTIFEHOBCKOIO W3OBPA-
XXEHUA mexay nobbiMu cepmsimm U3mMepeHuii He AonyckaeTcs.

YpOBEHb 3KCMNO3WLMOHHOW [03bl OO/DKEH ObiTh BblOpaH TaknM, KOTOPbIA MCMNONb3YeTCs Npu NPUMEHEHUN
LUNOPOBOIro NMPMEMHUKA PEHTTEHOBCKOIO WM3OBPAXEHUA B KAMHWYECKON npakTuke. Takoi ypo-
BEHb 3KCMO3WLMOHHON [03bl HA3blBAETCH «HOPMaslbHbIM YPOBHEM» W OnpefensieTcs npeanpusTmem-usroTo-
BUTEJIEM.

[omkHbl 6bITb BbIGPaHbI, N0 KpaiiHeli mepe, ABa AONOSHUTESbHLIX YPOBHSA 3KCMO3ULUMOHHOW [03bl: OA4WH
B 3,2 pasa Bbille, Apyroin — B 3.2 pasa HMXe «HOPMasibHOro YpPOBHS». [py M3MEHEHUN YPOBHSA 3KCMO3ULMOH-
HOI 403bl HE AONYCKaeTCs U3AMEHEHME HACTPOEK CUCTEMbI (HAnpUMep YCUIeHust U T. 4.).

6
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MpumeuaHne — KoathpuumeHT 3 e ypoBHAX [03bl Bbille W HMKE «HOPMAaSIbHOTO» MpPUGAU3NTENbHO COOTBE-
TCTBYET CBET/IbIM U TEMHbIM 06/1aCTAM B Npejeiax 04HOr0 PEHTTEHOBCKOrO M306pakeHus.

[na Toro, 4to6bl NEPEKPbITb AMAna3oH Pas/IMUHbBIX KAMHUYECKUX MPWIOKEHWUA, MOTYT ObiTb BblOpaHbI
[ONOMHNUTENbHbIE «HOPMa/lbHble YPOBHW». [Ns 3TUX AOMNOSHUTENbHLIX «HOPMAa/bHbLIX YPOBHEW» MOTyT ObiTb
BblOpaHbl Apyrne HacTPOKM CUCTEMbI, KOTOPbIe AO/MKHbI OCTaBaTbCA HEU3MEHHBLIMW B TEYEHNe BCEro BpemMeHU
npoBeAeHNs UCNbITaHWUA.

Kaxgaa SKCNO3NLUNA gomkHa ObiTb HenpepbiBHOM. VI3MeHeHMe 3KCNO3MLMOHHOW [03bl NPOM3BOAUTCS
nameHeHnem AHOJHOIMO TOKA PEHTITEHOBCKOW TPYBKU unu usmeHenmem BPEMEHW 3KCMO3NLIAW,
UM Toka 1 BpemeHnogHoBpemeHHo. BPEMA SKCMO3NUMW nypoBeHb 3KCMO3WLMOHHOW A03bl AO/MKHbI COOT-
BETCTBOBaTb 3HAYEHMWSM, UCMNOMb3yEMbIM B K/IMHUYECKON MpakTuke ans gaHHoro LIMOPOBOIO MPUEMHUKA
PEHTFTEHOBCKOIoO M30OBPAXEHWA. Heobxogmmo yctpaHute DPPEKTbI BINAHUA «OCTATOUHbLIX»
CUTrHANOB (cm. 4.6.3).

YcnoBus aKCcnosvuun MNpuBOAAT B OTYeTe BMeECTe C pesy/nbTatamu (CM. pasfesn 7 HacTosero craH-
papTta).
Mpu namenennn AHOJHOIO TOKAPEHTITEHOBCKOW TPYBKW unn BPEMEHW 9KCMO3WLUMHeo6*

X0AMMO KoHTponunposaTb KAUECTBO U3/TYYEHUNA (OHO AO/MKHO ObiTb MPOBEPEHO HA CaMOM HW3KOM YpPOBHE
3KCMO3WLNOHHO [03bl).

4.6.2 13mepeHne 3KCNO31LMOHHOW A03bI

3kcno3nunoHHyto o3y Ha [MNOBEPXHOCTW [AETEKTOPA wu3mepswT cootsetcTeyowmnmm  JO3N-
METPAMW. [Ons atoit uyenn LMOPOBOW MPUEMHWK PEHTFTEHOBCKOIO W30BPAXEHUSA ygansoT n3
NMYYKA PEHTFEHOBCKOIO W3/IYYEHUA u Ha ero MecTto MoMelialT YyBCTBUTESbHbIA 3M1eMeHT
LJO3NMETPA (nocne ANA®PAIMbl B3 B nnockoctn NMOBEPXHOCTU AETEKTOPA). Heob6xogmmo nosabo-
TUTbCA 06 YMeHblUeHun 06paTHOro paccesHns. Heobxoaumo Takke onpefennTb WM 3anucatb B3auMOCBHA3b
nokasaHuii JO3VIMETPA 1 KOHTPO/IbHOTO Aetektopa (ecny Ucnonb3yeTcs). 3Ty B3aMMOCBSI3b UCMOMb3YHT
ONS1 BbIYMCNEHNA 3HAYEHMS 3KCMO3MUMOHHOW [03bl Ha NMOBEPXHOCTW LOETEKTOPA, korga BbINOHAKT
SKCNO3Nnynto pna onpegenenna ®YHKUNN TNMPEOBPA3OBAHNA. CMNEKTPA MOLWHOCTU WYMA n
OYHKUNW MEPEJAUYN MOAYNALNWN. PekomeHayeTcs NPOBOAWNTbL OKOI0 NATM U3MEPEHWUI 3KCMO3MLMOHHOM
[03bl, 4OCTOBEPHbIM CUATAIOT NOJIyYEeHHOe cpeaHee 3HaveHue.

MpumeuyaHne — [N yMeHbLUEHUS 0OOPATHOTO PACCESHWA MOXHO MOMECTWUTb CBUHLOBBIA 3KpaH TOSLLMHON
4 MM He pacctosHun 450 mm nosagn JO3VIMETPA. Bbifio 3KCNepMMEHTasIbHO [oKa3aHo, YTo Mpu 3TUX YCNOBUSAX YPOBEHb
PACCEAHHOIO N3NYYEHUA He npesbiwaeT 0.5 %. Ecnn CBMHLOBLIA 3KpaH pasMecTuTb Ha pacctosHuy 260 MMm. ypo-
BeHb PACCEAHHOIO U3NTYYEHWNA He npeBbicut 2.6 V

Ecnv  undpoBOi  PEHTTEHOBCKUA MPUEMHUK HEBO3MOXHO YAasMTb, 3KCMO3ULMOHHAs [Ao3a Ha
NMOBEPXHOCTW OETEKTOPA MoOXeT 6biTb BbluMC/IEHA MO 3aKOHY 06paTHbIX KBaApaToB paccTosHusA. Ons
3TOT0 3KCMO3ULUMOHHYIO 03y M3MEPAT Ha pas/iMyHbiX paccTofaHnax ot POKYCHOIo TMMATHA nepep
MOBEPXHOCTbIKO AETEKTOPA. MNpu npoBeAeHUn 3TUX U3MEPEHUI cnegyeT mlberaTb U3/lyYeHusl, paccesiH-
Horo oT T[MOBEPXHOCTW [OETEKTOPA. PekomMeHAyeTcsi, 4TOObl MWHUMa/SIbHOE paccTosiHue Mexay
MOBEPXHOCTbLIO AETEKTOPA v uyBcTBUTE/IbHBIM 3N1eMeHTOM JO3NMETPA 6b1510 paBHo 450 MMm.

Ecnv ncnonb3yeTcst KOHTPO/bHbIA AETEKTOP, TO CTPOAT crieaytolyto 3asmcumocTsb f[d) kak cyHkumo pac-
ctosiHuA d mexay POKYCHbIM MATHOM n JO3NMETPOM:

f(d) - [Noka3saHne KOHTPOJILHOIO AeTekTopa
Noks3aHne ROUMETPa

SKCTpanonupysa 3Ty NpubAM3UTESIbHO JIMHENHYD 3aBUCUMOCTb [0 paccTtosHua mMexagy $®OKYCHbIM
MATHOM n MOBEPXHOCTbLIO AETEKTOPA rg,, Nnony4yaloT OTHOLUEHWE NoKasaHwi [AByx Npubopos Ha pac-
CTOAHUMU YTO NO3BONSIET ONpeAenTb YPOBEHb 3KCMO3MLMOHHOM A03bl HA MTOBEPXHOCTWN OETEKTOPA
ON5 KaK0ro nokasaHua KOHTPONbLHOIO AeTeKTopa.

Ecnn KOHTPONbHBIA AETEKTOP He MCNOMb3yeTcs, TOCTPOUTCA 3aBMCUMOCTb KOPHS KBaapaTHOro us obpat-
HOro 3HauyeHusa nokaszanua JO3VIMETPA ot pacctosaHusa mexgy ®OKYCHbIM MATHOM n OO3VMMETPOM.
MoBTOpss Mpoueaypy SKCTPanonsauuu, NpUBEAEHHYIO Bbille, MOyvaloT 3HAYeHWEe 3KCMNO3ULIMOHHOW [03bl Ha
MOBEPXHOCTWN AETEKTOPA.

MpumedyaHnune — Ona ymeHblweHns BamsaHna PACCEAHHOIO N3NYUEHWA moxeT 6biTb MCMONb30BaH CBUWH-
LOBbIA NCT TONWMHONM 4 MM. noMeLleHHbI nepeg MOBEPXHOCTbLIO AETEKTOPA.
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4.6.3 WVcknoueHne BvaHnsa «OCTATOYHbIX» CUTHAJIOB

«OCTATOYHbIE» CUIHAJIbl moryT BAMATL Ha pesynbtaTtbl udmepeHns GYHKLNW TPEOBPA3O-
BAHVA u CMEKTPA MOWHOCTU LWYMA u. cnegosaTenbHo, Ha wu3MepeHne KBAHTOBOW 3OOEK-
TVBHOCTW PETMICTPALNN.

QOOEKT BINAHNA «OCTATOYHbLIX» CUTHANIOB moxeT BkIyate B ceba aaantuBHyo {fo6aBou-
HOE CMeLLEeHNe) N MyNbTUNUKATUBHYIO (M3MEHEHWE YCUNEeHWs) cocTaBnsaLlme. 3HadyeHuss ob6enx cocTasnsio-
LUMX AO/DKHbI BbITb OLEHEHBI.

B npouecce oueHkn DDOEKTA BANAHUA «OCTATOUHbLIX» CUMHANOB L®POBOWV MPUEMHMK
PEHTTEHOBCKOIO W3OBPAXEHWUA pomkeH paboTaTb B COOTBETCTBMM C pPEKOMEHZAUUsMWU npeanpus-
TUS-u3rotoBuTeNs. [JomkeH ObiTb BblAepXaH MUHWMaNbHbIA MHTEpBas BpPeEMeHW Mexay ABYyMs nocfnejosa-
TenbHbiM  DKCMO3NUNAMU  (koTopbli  onpedensitoT Npyv UCMOMb30BaHUM nNpoueayp, NPUBEAEHHbIX B
npuaoXeHun A) ¢ TeM. 4T06bl He pgonyctutb BAUsHUA «OCTATOYHbIX» CUTHA/IOB Ha u3mepeHue
KBAHTOBOW 3PEKTUBHOCTU PETUCTPAL/N.

MpumeuvaHune — MoseneHnii «OCTATOYHbIX» CUTHAIOB MOryT cnoco6CcTBOBaTh Cefyllime 0CO6EeHHOC-
™ UMPPOBOro NPMEMHWKA PEHTFEHOBCKOIO WN3OBPAXXEHWA: cooTHOLWeHue BpemeHun O06/y4yeHuss 1 BpPeMeHU
CUNTbIBAHNA MHOPMALIMK, METOA CTUPaHUSA OCTaTKOB MNpeAblayLiero n3obpaxeHus, BpeMs OT OKOHYaHWUA CTUPaHUSA OO0 HO-
Boin DKCMO3MLWNW, BpeMa OT OKOHYaHWA cuuTbiBaHUA A0 HoBoW SKCMO3UNLWIN, ncnonb3oBaHne «OUKTUBHOMO CUUTLIBA-
HUS» ANA CTUPaHNUA OCTaTKOB NpefblayLLero N306paxkeHns n T. 4.

Ans oueHkn IPPEKTA BINAHNA «OCTATOUHbIX» CUTHATIOB pgosmkHa 6biTb MCMONb30BaHa npoue-
Aypa. onucaHHas B NpuioxeHun A.

4.6.4 SKCNO3NUMA ans onpegenernva ®YHKUNW NMPEOBPA30OBAHNA

Hactpoiikn LUN®POBOIo NMPUEMHUKA PEHTITEHOBCKOIO N3OBPAXEHWA fomkHbl 6biTb Takummu
Xe. KakB crniydae nosnyyeHus nsobpaxeHnsa TECT-OBBEKTA. Ycnosua 3KCNO3NLNWN gomkHbl COOTBETCTBO-
BaTb reoMeTpun, NpeaCcTaB/IeHHOlM Ha pucyHke 2. Ho 6e3 TECT-OBBEKTA. DKCNo3MLMOHHYIO 403y U3MEPSIOT B
cootBeTCcTBMM C 4.6.2. PYHKUWIO MPEOBPA3OBAHUA onpepensioT B AuvanasoHe 03 OT HynsA A0 YeTbl-
PEXKPATHOrO NPEBLILLEHUST «HOPMa/IbHOTO YPOBHSI».

OYHKUNKO MPEOBPA3OBAHVA ana HyneBOro ypoBHSI 3KCMO3WULMOHHON [03bl MOXHO Onpefenstb no
«TEMHOMY>» U306paXeHUI0, NOYHEHHOMY NPWU TEX Xe YCMOBMUSX, YTO U 0ObIYHOE PEHTrEHOBCKOE U306padkeHue.
MUWHMMasIbMbIAYPOBEHbIKCI03ULMOHHONA03bI HE AO/MKEH MPEBbLILLATLAATONYACTN «HOPMaSIbHOTO YPOBHSI.

B 3aBucumoctn ot1 chopmbl  DYHKUNN TIPEOBPA3OBAHNA wun3MeHSAeTCs 4MC/I0  HeobXxoAnMbIX
3KCNO3NUUIA: ecnu HY)XHO MpPOBEpUTb TOJIbKO JIMHelHoCcTb ®YHKLINW MPEOBPA3OBAHWA, gocTtatovHo
natn SKCMO3ULMIA, 3KCMO3MLMOHHBLIE A03bl KOTOPbIX PABHOMEPHO pacnpefeneHbl BHYTpU Tpebyemoro awa-
nasoHa. Ecnn onpegenswot nonHyio OYHKUWKO TMPEOBPA3OBAHUA, TO 3KCmosMUMOHHAsA f[o3a [0/hKHa
U3MEHATLCA TakK. 4YTOObl MakCMMa/lbHOE YBe/IMyeHue [ecATUYHOro norapudoma fo3bl 6bi10 He 6onee 0.1.
KAUECTBO WM3NYYEHWNA pna Bcex 3HAYEHWUA 3KCMO3ULMOHHON [03bl AO/MHKHO OCTaBaTbCA HEW3MEHHbLIM U
[OMKHO ObITb NPOBEPEHO A1 CAMOr0 HU3KOTO YPOBHSA A03bl. B cnyyae OTK/IOHEHUSI OT 3TUX TpeboBaHWii MOXeT
6bITb yBENMYEHO paccTtosiHne mexay POKYCHbIM MATHOM n MOBEPXHOCTbLIO AETEKTOPA.

4.6.5 SKCNO3NnunA ons onpepenexdna CMNEKTPA MOWHOCTN LWWYMA

HacTpoiikn LUN®POBOIro NMPUMEMHUKA PEHTITEHOBCKOIO W3OBPAXXEHWA fomkHbI 6biTb Taknmmu
Xe. KaKk U B cfydae nonyveHus mnsobpaxeHns TECT-OBBEKTA. Ycnosus 3KCMO3NUWMN pfomkHBI COOT-
BETCTBOBATb rEeOMETPUM, NPeACTaB/IEHHON Ha pucyHke 2. Ho 6e3 TECT-OBBEKTA. DKCNO3MUMOHHYH A03Yy
N3MepsIoT € COOTBETCTBUN C 4.6.2.

Ana nonyyenuss CMEKTPA MOWHOCTW WYMA (yuuTbiBAaeMOro Bnocneacteun ansi BbluncneHus DQE)
UCMONb3YIT KBaApaTHY0 06/1acTb pasmepamu nNpuénusmTenibHo 125 - 25 Mm. pacnonioXeHHyo 3a KBagpaTHoi
JOVNASGPATMOW 83c pasmepom okHa 160 160 MM B LIEHTPasIbHOI YacTy NPUEMHMKAL.

Habop AaHHbIX OO/MKEH cofepXaTtb, N0 KpaiHein mepe. 4 M/H HE3aBMCUMbIX 3/IEMEHTOB M3006paxkeHus
(nukceneit), NOMYyYEHHbIX M3 OLHOrO WM HECKOSIbKUX HEe3aBUCUMbIX W306paeHuii paBHOMEPHO 3KCMOHWUPO-
BaHHoli MOBEPXHOCTW AETEKTOPA, npuyemM Kaxpgoe W3006paKeHUe [O/MKHO UMETb, MO KpaiHel mepe.
256 nukcenein no KaxAoh M3 MPOCTPaAHCTBEHHbIX koopauHaT. Ecnv Heobxogumo 3apernctpupoBatbh 6onee
O[HOron306paXeHnsl. TO BCEOTAE/bHbIEN306PaXKEHNST AOMKHbI ObiTb MOAYYEHbl NpyM ofmHakoBbix KAYECTBE
N3NYUEHWA © 3HaYyeHMn 3KCMNO3ULMOHHON [03bl. CTaHAapTHOE OTK/IOHEHMEe 3KCMO3WLMOHHON [03bl OT cpej-
Hero 3Ha4eHus Npy NosTy4YeHNN pasIMyHbIX M306paXKeHUIA He A0HKHO npeBbiwaTth 10%.

8
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MpumeyaHne — MUHMMA/IBHO HEOOBXOAMMOE YMC/IO HE3AaBUCUMbIX NUKCENEen ABMASETCA CNeacTBMeEM Tpebye-
MOV TOYHOCTW, KOTOpas OnpefensieTcs MMHUMasIbHbIM YUC/IOM obnacTeli uHTepeca ROI. Ana onpefeneHns ABYXMEpPHOro
CMNEKTPA MOLWHOCTW WYMA c norpeliHocTblo S % TpebyeTtca He mMeHee 960 mepekpbiBatolumxcs obnacteli ¢ cymmap-
HbIM YMC/IOM HE3aBUCUMbIX NUKCcenein npuénusutensHo 16 MaH (Npu 3agaHHOM pasmepe obnactu). Mpouenypbl ycpeaHe-
HUS U CTNAXMBAHWA OAaHHbIX, KOTOpble UCMONb3YIOT B AasibHeAWeM ANna NoayyYeHns ceveHus (yHKuuM BAOAb OAHOW M3 KO-
OpAuvHaT. NO3BOMAKT CHU3WUTL TpebyemMoe 4WCI0 He3aBUCHUMbIX nukceneid Ao 4 MAH (Mpu aTom obecneunBaeTcs
HeobxoAMmas TOYHOCT).

Heob6xoanmMo no3aboTuTbCA O TOM. YTOObI He 6blI10 KOppensAuun Mexay oTaenbHbiMU (nocnegosaTtesib-
HbiMK) n306paxeHnsaMm (IPPEKT BIINAHNA «OCTATOUHbLIX» CUITHANIOB, cm. 4.6.3). HacTpoiiku cucte-
Mbl HE [IO/DKHbI U3MEHATLCS BO Bpems Bcex SKCTMO3ULINN.

N3o06paxeHna ansa onpegeneHus CMNEKTPA MOLWHOCTU LUYMA [OmxHbl ObiTb MOMyYeHbl Npu Tpex
pas/iMyHbIX YPOBHAX A03bl (CM. 4.6.1): 04HOM «HOPM&J/IbHOM» YPOBHE U ABYX, OT/INYAIOLUXCA OT «HOPMaU/lbHO-
ro» B 3.2 pa3a (B 60MbLUY0 M MEHbLLYK CTOPOHbI).

4.6.6 SKCMO3NUWNA c TECT-OBbEKTOM

Ycnosua 3KCMO3NLUWMIA  pgomxHbl COOTBETCTBOBATb [EOMeTpuW, NPeAcTaBfIeHHON Ha pUCYHke 2.
TECT-OBBEKT nomewatot HenocpeacteeHHo Ha NMOBEPXHOCTb AETEKTOPA. TECT-OBBEKT pacnona-
raloT Hak/IOHHO MoA Yr/IOM a K OCW. napasfieNibHol KOMOHKaM WU psgam MaTpuubl U300paxeHus, npuyem
yron a BblbupaloT B AgnanaloHe 1,5e—3*,

MpumeyaHnme 1 — MeToa, WCNOMb3YIOWMIA pPErncTpauuilo M306paxeHnst «HaknoHeHHoro TECT-OBBEKTA»
(oTHOCUTENBLHO PAJOB K KoToHOK MATPULbI M3BOBPAXEHWSA), npuHAT n B gpyrnx ctaHgaptax (ISO 15529 n ISO 12233)
1 NpeAcTaB/ieH B pa3/MuHbIX Nybnkaumax, NocBAWeHHbIX onpegenennto @YHKLI NEPEJAUU MOAYNALNN.

MonoxeHne TECT-OBBEKTA [o0/mKHO ObITb OTperyiMpoBaHo Tak. 4Tobbl nnockocTb TECT-OBBEKTA
6bina nepneHaukynspHa k LIEHTPA/IBHOW OCW TMYYKA PEHTIFEHOBCKOIO W3NYYEHUA, a «kpaii
TECT-OBBEKTA 6bin MakcuMasbHO npubnamked Kk LIEHTPA/IbHOW OCU TMYUYKA PEHTITEHOBCKOIO
N3NYYUYEHUA.

MpumeuyaHune 2— OTKIOHEHUS OT NAeanbHON YCTaHOBKM NMPUBEAYT K 3aHMKEeHWIO oueHkn MTF.

8 npouecce ucnbiTaHWn OO/MKHBLI 6bITb Npou3BefeHbl ase IKCMNO3MUMN ¢ TECT-OBbEKTOM, nome-
WeHHbIM B MYYOK PEHTTEHOBCKOIO U3NYYEHUA: nepsas, korga kpaiik TECT-OBBEKTA opueHTupoBaH
nNpuénu3NTEeNbHO BAOMb KOSIOHOK, W BTOpas —kKorga kpali opueHTupoBaH BAoMb pagos MATPULbI
N3OBPAXXEHUA. PacnonoxeHne ApYruxaneMeHTOB reoMeTpum (CM. PUCYHOK2) ocTaeTcs HeusmeHHbIM. [Mpu
HoBOM pacnonoxeHnn TECT-OBBEKTA Heo6xogumMo CHOBa OTPEry/MpoBaTb €ro MOJIOXKEHNWEe OTHOCUTESTbHO
LIEHTPA/IbHON OCW MYYKA PEHTTEHOBCKOIO N3/TYYEHUS.

N3o06paxeHna ana onpepenennsas MTF Ao/mkHbl 6bITb MOMyYeHbl NpUM O4HOM U3 Tpex YpPOBHel [03bl
(cm. 4.6.1).

5 KoppekTuposka HEOBPABOTAHHBIX AAHHbBIX

JonyckaloTcs  cnefylowime BuAbl  JIMHEAHOW W HE3aBUCMMOW OT  U306paXKeHUs KOPPEKTUPOBKM
HEOBEPABOTAHHbBIX AOAHHbIX gna nonyvenua ®YHKUNW TMPEOBPA3OBAHUA. CIEKTPA MOLWHOCTU
WYMA n dYHKUUNW NEPEJAYN MOAYNALINN:

* KOPPEKTMPOBKA, NPV KOTOPOI AedheKTHble NUKCENW MOryT ObiTb 3aMEHEHbl COOTBETCTBYIOLLMMMN 3HAYe-
HUAMU (Kak NPy HOPMaIbHOM K/TMHUYECKOM UCMOJIb30BaHUN);

* KOPPEKTMPOBKA B YCMOBUSX paBHOMepHOro obnyveHma NMOBEPXHOCTW OETEKTOPA (MoxeT npume-
HATbLCS KakK Mpu HOPMaslbHOM K/IMHUYECKOM MCMOMb30BaHNK), BK/IOYaloLLas B ce61:

KOPPEKUM0 HEO4HOPOAHOCTH PEHTIEHOBCKOrO NOJIs.

KOMNEHCaLMI0 COCTaBASAOLWEN cCUrHana B OTCYTCTBUE PEHTIEHOBCKOIO U3/yYeHUst (K TEMHOBbLIX TOKOB»),

BblpaBHVBaHWe KO3MULMEHTOB Nepesayn oTAe bHbIX KaHa0B:

* KOMMNeHcaLmsa reoMeTpuyYecKUX UCKaKEHWUIA (Takas Xe. kak Y NMpu HOPMasibHOM K/IMHUYECKOM UCMO/b30-
BaHuK).

MpumeuyaHne — 8 HEKOTOPbIX AeTeKTOpax aBTOMATUYECKM OCYLLECTBNSIETCS NMHelHBS obpaboTka u3obpa-
XeHuii. MopobHasa 06paboTke foNycKaeTcs, eCv OHa ABNSETCS JIMHEWHON 1 HE3aBUCUMOI OT BUAa N306paxeHus.
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6 Onpegenenne KBAHTOBOW 3dOEKTUBHOCTW PEMCTPALIN

6.1 Onpepgenexne n popmyna ans DQE{u, n)
YacToTHO-3aBucuMyto KBAHTOBYHO SPPEKTUBHOCTb PEMMCTPALINM DQE{u. V) BbluMcnsioT Mo
dhopmyne

DQEju. v)-G2MTF2(u, y) (1)

B CcOOTBETCTBUM C (2) (BblpadkeHue 2.153).

B cooTtBeTcTBUM C TpeboBaHMAMM HacToswero ctaHgapta CMNEKTP MOWHOCTW LWYMA Ha Bbixoge
Wor (M, V) n ®YHKUMIO MEPEJAYN MOAYNAUMN MTH{u. v) LUN®POBOIro MPUEMHWKA PEHTIE-
HOBCKOIoO U3OBPAXEHWUA  BblumcnawtT ¢ ucnosb3oBaHnem  JIMHEAPU3OBAHHbBIX — OAHHbIX.
NMHEAPU3OBAHHBIE OAHHBLIE nonyvatot, npumeHsas ®YHKUUKO MPEOBPA3OBAHUWA k NCXOAHbIM
OAHHBIM (B cooTtBeTcTBUM C 6.3.1); IMHEAPN3OBAHHBIE OAHHBIE nmeloT pa3smMepHOCTb — YWUC/O KBaH-
TOB Ha eguHuLy nnowaan. KoaduUMEHT ycuneHnss npuemHuka 6 Ha Hynesoit NMPOCTPAHCTBEHHOW
UACTOTE no dopmyne (1) sBnsetca 4vacTtblo (PyHKLMM nNpeobpas3oBaHUsA M MNO3TOMY He onpegensertcs
OTAe/IbHO.

Takum o6pasom, pa6oyas opMmyna A1 ONpeAeneHuss  4acToTHo-3aBucumoli  KBAHTOBOW
3PPEKTUBHOCTW PEFTMCTPALINI DQE(u. V) nmeet Bug

DQE(u, v) = MTF\u. n) WAu), <2>

caeMTF(u,v) — ®YHKUMA NEPESAYUN MOAYNALMN LOPOBOIO NPUEMHVKA PEHTTEHOBCKOIO
N3OBPAXEHWA, onpepensemasn B cootBeTcTBUM C 6.3.3;
Wi, (u, V)— CNEKTP MOLLHOCTW WWYMA pagnaumonHoro nons Ha MOBEPXHOCTW JETEKTOPA,
onpefensieMblini B COOTBETCTBUM C 6.2;
W, {u.¥) — CMEKTP MOLHOCTW LUYMAMma Bbixoge LINGPOBOI0 NPUEMHUKA PEHTTEHOBCKO-
'O NSOBPAXXEHWSA, onpegensiemblii BCOOTBETCTBUM C 6.3.2.
6.2 MapameTpbl, UCNO/b3YEMbIE 415 BbIYNCIEHWI

Ona onpepeneHus KBAHTOBOV 3®®EKTVBHOCTW PETUCTPALMWN  BLIYUCASIOT  BXOAHOIA {Ha
MOBEPXHOCTW AETEKTOPA) CMNEKTP MOLLHOCTUW WWYMA WJu. v) no dopmyne

Wm(u. v) = K»nSM?’, ()

roe K, — usmepenHasa KEPMA B 803[1YXE (skcnosuumoHHast gosa B MN/IOCKOCTU MPUEMHUKA N30BPA-
XXEHWA). pasmepHocTb — MKI™ p;
SNRZ, — BennunHa, paBHas kBagpaTy OTHOLLEHUS CUTHa/T — LUYM. NpuBeaeHHoMY K go3se B M/IOCKOCTU
MPUEMHUKA N3OBPAXXEHWA, pa3amepHocTb — 1/(MM™ MKIp) (CM. Tabnuuy 2).
B HacTosLem cTaHgapTe Mcnosib3yoT 3HadyeHna SNR?, no taénvue 2.

Ta6nuye 2— MapaMeTpbl, UICNOMb3YEMbIE A5 BblUMC/IEHUI

KAYECTBO U3NYYEHUA SNR,i. MKIp)
ROA 3 21759
RQAS5 30174
ROA7 32362
RQA9 31077

JononHntensHasn nHdopmaumns no sbluncrieHntio SNR?, npuesegeHa B npunoxexHmm C.

6.3 OueHka pas3NnMuHbiXx MapamMeTpoB C MWCMOMb30BAHWEM 3aPETUCTPUPOBAHHBLIX  M306paXeHW

6.3.1 JlnHeapusauns gaHHbIX

NMHEAPVN30BAHHBLIE JAHHBIE BbluncnsaoT, npuMeHss o6patHyilo PYHKUWKO MPEOBPA3OBAHUA
K MCXOOHbIM OAHHBLIM pna kaxgoro nukcens. Mockonbky ®YHKUUA MPEOBPA3OBAHUA npepncrtasnset
coboilt 3aBUCMMOCTb YpoBHA sipkocTn (MCXOAHBLIE OAHHLIE) oT uvcna KBaHTOB Ha eauHuMuy nowau.
NMHEAPV3OBAHHBIE JAHHBIE nMeloT pa3mMepHOCTb «4UC/I0 KBAHTOB Ha eAVHULY NJIoLLaam».

o
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MpumeuvaHne — [na nuHeliHon ®YHKLUMW MPEOBPA3OBAHUA 0TO BblYMCNEHVWE CBOPUTCA K YMHOXEHWIO
NCXOAHbIX OAHHbBIX Ha cooTBeTCTBYHOLWWMI KO3hMLMEHT Npeobpa3oBaHus.

®YHKLUNKO MPEOBPA3OBAHWA onpegenstoT No M3o6pakeHnsiM, NONyYEHHbIM B COOTBETCTBUM C
4.6.4.

BbixogHOe 3HaueHWe SPKOCTW BbIYMCAAIOT ycpeaHeHuem spkocTeli B obnactu 100 -100 nukceneli B
LEHTPE 3KCMOHMPOBAHHONM 06nacTu. 3HauyeHus SpPKocTM nukcenen ssnsawTca NCXOAHbIMA  JAHHBIMA,
nonyyeHHbiMu 13 HEOBPABOTAHHbBIX OAHHbLIX, KOppekuns KOTOpbIX BO3MOXHa TOJIbKO B COOTBETCTBUU C
TpeboBaHuaAMKU pasgena 5. CTPOAT 3aBUCUMOCTb BbIXOAHOIO 3HAYEHWS APKOCTU OT BXOAHOMO CUrHasia, KOTo-
pbiii NpeAcTaBnaseT coboil YACA0 SKCNOHMPOBAHHBLIX KBAHTOB Ha eauHuuy nnowaan O (BbIMUCASAT YMHOXEHK-
em 3HadyeHuss KEPMbl B BO3AYXE (3kcno3uuuoHHoi Ao3bl B NMJIOCKOCTU NMPUEMHUKA N3OBPAXEHNSA)
Ha 3HauyeHne SNRI gnsa 3agaHHoro KAUECTBA N3NTYYEHNA, npuBeaeHHoe B Tabnuue 2 (cMm. 6.2).

3KcnepuMeHTasbHble [aHHble AO0/MKHbI ObITh CrIaXeHbl NPU MCMNO/Ib30BAHUMCOOTBETCTBYIOLWEN Criaxu-
Balowei goyHkumn. Ecnu npegnonaraiot, 4to ®YHKUNA MPEOBPA3OBAHUA aBnsetcsa nvHenHoi (Bbinon-
HAIOT TOMbKO MATb 3KCMO3MUMiA B COOTBETCTBUM C 4.6.4). CrnaxvBaHue [O/MKHO ObiTb OCYLLECTBIEHO Mpu
MCMNO/Ib30BaHUN NIUHEHOW (PyHKUMKW. CriaxeHHble AaHHble AO0/HKHbl COOTBETCTBOBATb CreAyllwuMm TpeboBa-
HUAM:

. kBagpart koadhguumeHTa koppensuyun R3 a 0.99:

* OTHOCUTE/IbHOE OTK/IOHEHME KaXKAOW 3KCMEepUMEHTa/IbHOW TOYKM OT COOTBETCTBYHLLEro 3HaYeHus Ha
CI/TXXEHHOWN (PYHKLMKN AOKHO ObITb He 6onee 2 %.

6.3.2 CIMNEKTP MOLLHOCTW WWYMA {NPS)

CMEKTP MOWHOCTM WYMA Ha Bbixoge UMOPPOBOIo TMPUEMHUMKA PEHTIEHOBCKOIO
N3OBPAXEHUA (n. y) onpegenstoT no n306paxeHnsim, nosly4eHHbIM B COOTBETCTBUM C 4.6.5.

Y4yacToK M306paxeHns Of4HOPOAHO-3KCMOHMPOBaHHONW MOBEPXHOCTW OETEKTOPA, wucnonb3yewmblii
ans aHanmsa NPS, gomkeH 6bITb pa3buT Ha kBagpaTHble 30HbI, HasbiBaeMble ob6nactamu nHtepeca ROI. Pas-
Mepbl Kaxaoh obnactn mHTepeca Ans BblunciieHns vactHoro CMEKTPA MOLWHOCTW WYMA gomkHbl 6biTb
256 « 256 nukcenei. 3T 061acTM MHTEpPEca A0/MKHbI NepeKpbiBaTbCsA Ha 128 nukceneli B 060ux (ropusoHTas b-
HOM 1 BepPTUKaNIbHOM) Harnpas/fieHusX (CM. pucyHok 3). MycTb nepBas 06/1acTb MHTEPECA HAYUMHABTCAC BEpPXHe-
ro JIeBOr0 Yyria aHa/M3NPYeEMOro y4yacTka M306paxeHus, nocne CcMmeweHuss Ha 128 nukceneli B
roOpM30oHTa/IbHOM Harnpas/ieHuM BNpaso, NoJsyvaroT BTOPY 06/1acTb MHTEpeca, KoTopasa nepekpbiBaeTcsa Haro-
NOBWHY C NepBoil obnactblo. Cnepyolyo 06nacTb MHTepeca nonyyalT, nepemelias BTOpyl obnacTb Ha
128 nwukceneil B ropu3OHTa/IbHOM Hanpas/fieHWM BnNpaBo. Ty Mpouefypy BbINOAHAKT A0 TeX MNop. noka He
3aKOHUMTCS1 MepBasi rOpPM30HTa/IbHAs «rnosioca». 3aTeM BO3BpALLAOTCA K/EBOM CTOPOHE W, CMECTMBLUUCH Ha
128 nukKcenei B COOTBETCTBYIOLLEM BEPTUKASIbHOM HanpaBneHun (BHW3), NOJyYaroT BTOPYH0 FOPU3OHTA/TIbHYHO
«nonocy». [purascb B BEPTMKA/IbHOM Hanpas/ieHuu, NMoslyvaloT c/efyoLlme «nosiocbl» A0 Tex nop, noka Becb
aHanusmpyeMblii y4acTok nsobpaxeHus (pasmepamy npuonnsutTenpHo 125 « 125 mm) He ByAeT nokpbIT obnac-
TAMU MHTEepeca.

YcTpaHutb  TpeHg  (BO3HMKAKOWMIA B Mnpouecce  3KCMEPUMEHTA)  MOXHO  MPUMEHEHVeM K
JIMHEAPN3OBAHHbLIM OAHHBLIM ans  kaxpgoi ob6nact wHTepeca, WCMNONb3YEeMOW A8 BblUACIEHUS
CMNEKTPA MOLWHOCTW LWWYMA, crnaxusaroLLlero AByXMEpPHOro nosiMHoMa BTOPOro nopsigka. 3HayeHus nonu-
HOMa S(X,.y) BbluMTaloT 13 3HadveHuit IMHEAPU3OBAHHBLIX JAHHbIX (cM. hopmyny (4)). Ans kaxaoin obnac-
™ wuHTepeca ROI BbuMUCNAIOT ABYXMepHOe npeobpasoBaHne ®dypbe 6e3 nNpUMEHeHWsl  Kakoi-nn6o
ounbTpaLmmn ¢ UCNoSIb30BaHNEM «M/1aBatOLLMX>» OKOH.

MpumeHsemMoe ABYXMepHOe npeobpasoBaHue ®Pypbe onucbiBaeTcs chopmynoi (4). 8 cooTBeTCTBUM C [2]
(BblpaxxeHue (3.44)) cdopmyna gnsa onpegenenns CMNEKTPA MOLWHOCTU LWYMA, ucnonblyemass B HacTos-
Lem cTaHJapTe, MMeeT cneayowmin Bua;

2M256
AXAy y»
N = * _ - * -
N («B. v,) M 256 256 ~ El£ I\I/I =~ Y,) - S5y, ))exp(-2w <ux, +Y,)) («)
roe Ax. oy— pasmvepbl NMKcenein B ropusoHTa/IbHOM 1 BEPTUK&/IbHOM HanpaB/ieHNSX COOTBETCTBEHHO;
M — uuncno obnacteit nitepeca ROI:
I(X,. y) — NIMHEAPWU30OBAHHbIE JAHHBIE:
S(X,, y) — CrnaxvBatoLLmii ABYXMepPHbIA NOIMHOM.

YcpeaHeHHbI aByxMepHbIin CIMEKTP MOLWWHOCTW LUYMA nonyyatoT ycpefHeHeM BCEX NOyYEHHbIX
CIMEeKTPOB.
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L MNepBas ropusoHTanbLHas ‘nonoca*

BTopas ropm3oHTasbHeEl 'nonoca*

MpumeuyaHune — pasvep ROI B KaxXAOM HanpasneHUn JOHKeH ObiTb /1 m 256.

PucyHok 3 — Pacnonoxexuve obnactei nHtepeca ROI

[nsi Toro, 4To6bI N3 ABYXMEPHOro NO/YUYnTb OAHOMEpPHbIA CMNEKTP MOLWHOCTW LWWYMA BAon boaHol U3
ocein Ha nnockoctn MPOCTPAHCTBEHHbBIX UACTOT, A0/MKHbI ObiTb UCMOMb30BaHbl 15 psiloB WM KOTOHOK
[BYXMEPHOro crnekTpa BOKPYr Kaxgoi ocu. OfHako YCpeAHST TO/IbKO OTCYETbl CMEeKTpasibHOW MIOTHOCTU
WYMA u3 cemu psfoB WM KOTIOHOK C 06emx CTOPOH COOTBETCTBYIOLLE ocu (06Liee uncno psagos uam Kono-
HOK — 14), onyckas 3HayeHuss Ha caMoil ocu. 8 3TOM c/lyyae WUCNOJb3YHT OTCYETbI CMEKTPasIbHOM MNOTHOCTU
WYMA 13 3Tux pspoB UM KOJIOHOK, KOTOpble COOTBETCTBYHOT 3HadeHusam NMPOCTPAHCTBEHHbBIX YACTOT,
onpegenieHHbIX Npu yC/I0BUM OLMHAKOBOIO OTK/IOHEHUS MoyacToTe OT Havasia KoopauHaTt. [lasnee npous3BoauT-
CS Cr/IaX1BaHne pesy/ibTaToB NyTem yCpeAHEeHNs AaHHbIX B UHTepBase yacTorT f, (f- f\1) BOKpYT
3agaBaembix MIPOCTPAHCTBEHHbIX YACTOT (cm. pasgen 7). npuyem f, onpegenstoT no chopmysne

1 001 S
pasmep nukcens (Mm)

MpumeuyaHune — 3aBUCMMOCTb MHTEPBA/IA YacTOT OT pasMepa nukcens o6ecrnedynBaeT OAYHAKOBOE YKC/IO OT-
CUETOB. YYacTBYIOLMX B YCPEAHEHWM (HE3ABMCMMO OT pa3Mepa MNuKCess), YTO B CBOK ouepedb O6ecrnevnBaeT 3afaHHyHo
TOYHOCTb BbIYMC/IEHNIA.

PasmepHOCTb  cnekTpanbHo  naoTHocTn  LYMA—kBagpatr pasmepHocTn  JIMHEAPU3OBAHHbIX
OAHHDBIX, OTHECEHHbI K ABYXMEPHOMY 4aCTOTHOMY WHTepBasly (0O3HayaeT pasMepHOCTb, 06paTHyl0 KBagparty
ONHBI).

[na Toro, 4to6bl onpegenuTb BAUSHME 3EKTOB KBaHTOBaHWs Ha oueHky CIMEKTPA MOLWHOCTU
LLUYMA, Heobxogmmo oueHutb aucnepcuio MCXOAHbIX OAHHBLIX gna ogHOro n3 m3obpaxeHui, ncnonbaye-
MbIX Ansa  BbluncneHna CIIEKTPA MOWHOCTW LWYMA. Ecnn 3HavyeHue pgucniepcun npesbiwaeTt 0.25
(cm. ISO 12232 (6.2.5)), TO wWymMamMy KBaHTOBaHUS MOXHO MpeHebpeyb. Ecnnm xe 3HayeHue pgucnepcumn
MeHee 0.25. To ICXOAHbIE OAHHbBIE cuuTtaioT HenpurogHbiMu ans onpegeneHus CMNEKTPA MOLWHOCTU
LWYMA.

MpumedyaHnune — O6bIMHO ancnepcuns NCXOAHbIX OAHHBLIX npeBbiwaeT 4eTBEPTb UHTEpPBasia KBAHTOBAHUA.
Ho ecnu unicno paspsagoB KBAHTOBaHMSI OY4EHb MasTo, AMCMEPCUS MOXET OKasaTbCs MEHee 3TOW BeNuuuHbl. [vcnepcust y-
MOB KBaHTOBBHWS. paBHasi 1/12, coOTBETCTBYeT aHasloroBOMY CUrHBIY (MoABepraemMomy aHasioro-uucpoBomMy npeo6paso-
BaHWI0). PAaBHOMEPHO pacnpesesnieHHOMyY B MHTEpBasie KBaHTOBBHUS (1).

Ecnn CMNEKTP MOLWHOCTU WYMA onpenensioT BAOMb guaroHanu (yron 45° K ropuMsoHTanibHOW wnnn
BEpPTMKa/bHOW OCcK), TO yCpeAHEeHVEe OTAESIbHbIX OTCUYETOB BbIMOJIHSAT TakK Xe. Kak yCcpefHEeHue OTCYETOB M3
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pPSAOB UMM KOSTOHOK, HO NMPW UCMOJIb30BaHNM OTCUYETOB, PaCMOIOXKEHHbIX BAO/b AuaroHanu. Ons yBenmueHus
TOYHOCTU onpegeneHus ftPS nNpoBogAT ycpedHeHUE AaHHbIXCEUBHUIA. PaCMONIOKEHHbIX Nog yrnom 45°, n3 pas-
NINYHBbIX 061acTen nHTepeca.

6.3.3 Onpeaenenne OYHKLMW NEPEJAUM MOAYNALUUN MTF

OYHKUNKO MEPEOAYN MOAYNAUNMN MTF onpegensioT BAOMb ABYX B3aMMHO NepPneHAMKYSPHbIX
oceil, Kakaas U3 KoTopbIX NapannensHa uam psgam, unm konoHkam MATPYLbI MUBOBPAXEHUA.

[ns onpegenenna MTF gomkHa 6bITb Mcnosib30BaHa BCA AvMHA yHKUMKM «npodnns» kpaa ESF, nony-
YyeHHoli B npefenax ob6nactu nHtepeca /70/. npuBeAeHHON Ha pucyHke 1.

OnpepgensawT Uenoe y1icnio psgoB wam konoHok N. yepes koTopble npoxoauTt kpait TECT-OBBEKTA pgo
TOr0 MOMEHTa, MoKa /IMHUA Kpas He Ha4yHeT rnepecekaTb MUKCENW U3 cnegylollein KONoHKA Unm psga cooTee-
TCTBEHHO. [115 3TOro MOryT ObITb MCNOJIb30BaHbl pa3nnyHble MeTtodbl. OAVH 13 HUX 3akIvaeTcs B onpejene-
HuM yrna a mexay kpaem TECT-OBBEKTAM konoHkamu nnun pagammn MATPULbI USOBPAXXEHNA n pacuete
3Ha4veHus N no dopmyne

N = roundi 1),

roe round (r) okpyrneHue” 4o GAvXaiero Lesoro 3HaueHus.

MpumeuyaHune — BbIGPaHHBIA AMana3oH 3HAYEHWI yria « NPUMBOAMT K TOMY, 4TO 3HauyeHus uucna N HaxomaaTcs
a uHTepsavie ot 20 go 40.

[ns nonyyeHusa dyHkumMn «npodunns» kpas EsPucnonsayior IMHEAPWU3OBAHHBLIE OAHHbLIE, cooTse-
TCTBYIOLLME 3HAYEHUAM SpKOcTU nukceneit (cm. 6.3.1), N nocnepoBaTesnbHbIX PSAOB WU KOMIOHOK, Pacrosio-
XEHHbIX Monepek NMHUM Kpas. 3HavyeHue SPKOCTU NepBOro nukcens B nepBom psay (KOMOHke) JaeT nepsblid
oTcyeT OYHKUMN «NpOoonns» Kpas, NepBoe 3HavyeHWe SPKOCTM MUKCeNs BO BTOPOM psiay (KO/IOHKE) — BTOPOIA
OTCYET, a NepBoe 3HauveHue nukcens B JIM-m psagy (konoHke) — N-it oTcyeT. 3Ty npoueaypy NoBTOPAOT AN ApY-
rMx nukcenen B //nocnepoBaTenbHbIX psgax (KO/IOHKAx), HanpyMepaHavyeHWeeToporo NUKCesiss B NEPBOM psdy
(konoHke) pgaet (W + 1 >-i1 oTcueT, BTOPOro nukcens Bo BTopoM psgy (konoHke) — (N + 2)-i oTcueT u T. 4.

MpegnonaraeTcs, YTO PaccToAHME MeXay oTcyeTaMu ABMIAETCA MOCTOSAHHbIM U pPaBHO pasmepy nuKcens

Ax. geneHHomy Ha N. To ecTb nonyyaem ESF(X,). raex, = n E-. 3atem guddepeHUMpyoT yHKLMIO «npodin-

Ns» Kpas ¢ Mcnosib3oBaHMeM crepytowero Habopa koadcpuuymenTos: [-1.0. L)unm [-0.5,0.0.5} ansa nonyyeHus
yHKUUKN paccesHns nuHuM LSF. BavsiHe CnekTpasibHOro CriaxumBaHus 3a cveT auddpepeHumpoBaHus
KOHEYHOro 4Mc/ia OTCYETOB MOXET ObiTb CKOPPEKTMPOBAHO C UCMO/b30BaHWEM Npoueaypbl, NPeAcTaBeHHON
B [3]. 3aTem BbIUMUCNAT ANCKPETHOE npeobpasoBaHue Pypbe OT PYHKUUN paccessHUs IMHUK, MOAY/1b KOTOPO-
ro npegcraensiet cobon ®YHKLUMIO MNEPEJAUYN MOAYNALUNN MTF. MTF HOpMUPYIOT K 3HAUYEHUIO Ha Hyrle-
BOIi u4acToTe. [lOCKO/IbKY paccTOsHWEe OT OTAe/bHbIX MuKceneldi A0 Kpas BbIMUCASAKT BAOMb  JIMHWK,
Hanpas/fieHne KOTOpOi He nepneHauKynspHo k kpaio TECT-OBBEKTA (coBnagaete HanpaB/eHWMEM OAHOW 13
oceit), OonyckaeTcs BBEAEHME MacLUTabMpyIOLLel nonpaBkyM BAOLOCK 4YacToT (KO3gchmumeHT macliTabupo-
BaHMA paeeH 1/cos a).

MpumeyaHne — ECAM KOPPEKTUPOBKY C WUCMOMb30BAHMEM KO3(DMOUUMBHTA MacLUTabupoBaHWA He NPOBOAUTDL,
owmnbka B onpegeneHun nonoxexuns orcyetos He ocn MPOCTPAHCTBEHHbLIX YACTOT He npeBbicut 0.1 %.

[ns BbluncneHns ycpegHeHHon MTF onucaHHyto Bbilwe Mpoueaypy MOBTOPSOT Ansa apyrux rpynn u3s N
nocnefoBaTesibHbIX PsfoB (KOMIOHOK). B cnyuvae, ecnu M3006paXKeHUe CWUIbHO «3allyM/IEHO», MPOU3BOASAT
ycpeaHeHve Bcex (hyHKumiA «npodhmns» kpas B 0651acTn nHTepeca u BblumcnsatT MTFE. ucnonb3ys ycpegHeH-
HYI0 (OYHKLMIO «Npodonnsi» Kpas.

Ons nonydyeHuns 3HayveHuin MTF B Toukax Ha ocu MPOCTPAHCTBEHHbLIX UACTOT, koTopble 6yayT
npeacTasneHbl B oTyeTe (CM. pasfen 7). BbINOMHAKT ycpeAHeHWe (YHKLMM B MHTepBasie  4acToT
f [Mm-"Y(7- + /45, CM. 6.3.2 ansl.,,) BOKpyr aTux To4ek Ha ocu MPOCTPAHCTBEHHbLIX YACTOT.

7 ®opmart npeAcTaB/ieHUs pe3yibTaTtoB

Mpu npefcTaBneHun pesynbTaToB oueHkn KBAHTOBOW 3OPEKTVIBHOCTW PEFUCTPALIMW B oTueTe
douKecunpytoT cnepytoLine napamMmeTpsi:

*« KAYECTBO N3JTYUEHWA B cooTBETCTBMM C Tabnuuein 1;

- YPOBEHb 3KCMNO3MLMOHHOW A03bl Ha MOBEPXHOCTW AETEKTOPA (KEPMA B BO34YXE);
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- pacctosHne o1 POKYCHOIO MATHA go MOBEPXHOCTW AETEKTOPA, ecnu oHo meHee 1.5 m;

* OTK/IOHEHUNE OT peKOMeHayeMoi reomeTpum (cMm. 4.5);

- metop, onpegenedus MTF u ero ob6ocHOBaHWe, €C/iM UCMNOMb3yeTcs MeTod, OT/IM4YHbIA OT MeToda
«HaK/IOHHOTO (OCTPOro) Kpas»:

* KIMaTU4YEeCKMe YCI0B/SA NPU NPOBEAEHNN UCTIbITAHWNIA.

PesynbTaThl oueHkn DQE pomxHbl 6bITb MpeAcTaBneHbl B Buae Tabnuubl (CM. Tabnuuy 3). 3HadyeHus
DQE pfosmkHbl 6biTh NpeacTasnieHbl ans sHauyenunii MPOCTPAHCTBEHHbBIX YACTOT; 0.5.1.1.5 mm” ut.A.00
MakcumasibHoit MPOCTPAHCTBEHHOW YACTOTDI, cooTBeTcTBYtOWE YacToTe HaiikBucta. B aToih xe Tab-
nvue MoryT 6bITb NpefacTaB/ieHbl Apyrve HeobxoAumble napameTpbl. [ONosSHUTESIbHO MOXET 6biTb MOCTPOEH
rpacuk 3asucumocti DQE ot MPOCTPAHCTBEHHOW YACTOTbI B fHeiitHOM macliTabe no o6enm ocsm,
npuyem Heo6GXOAMMO yKkasaTb B KayecTBe MapamMeTpa YpPOBEHb 3KCMO3ULMOHHONK A03bl Ha NMOBEPXHOCTU
LOETEKTOPA. Mogo6bHasn 3aBMCMMOCTb NpeacTaB/ieHa Ha pucyHke 4.

B o6bwem cnyyae 3HauyeHus DQE MoryT 6biTb npuvBeAeHbl Ansi oceim U u v. Ecnu OTHOLeHue
DQE(u)fDQE{v) HaxoanTcs B npegenax avanasoHa 0.9—1.1. To 3HaueHuss DQE gns o6eunx oceit MoryTt 6biTb
yCpeaHeHbI, a NoslyvyeHHble YCpeAHEHHbIe 3HAYeHUss ByAyT XapakTepu3oBaTb 3aBMCMMOCTb Cpasy A1s Kakaol
n3 ocel.

JononHutensHo3HauyeHMAOOEMOryT ObiTb  MONy4YeHbl A1 AvaroHasbHbIXocel.BaTomcyyaeBoTuBTE
Heo6X0MMO yKa3aTb, YTO pe3y/ibTaTbl NPUBOAATCA AN1A AMArOHasIbHbIX OCEN.

o8

83

0.4

£3

0.2

9

9 (] 10 18 20 25 a0 a5
TIPDCTRAHCTARHRAR WACTINA, wu!

PucyHok 4 — 3asucumocts DOE ot MPOCTPAHCTBEHHOWM YACTOTbI npu 3HaueHnsx aosbl A: 2.5 MKIp;
B: 2.5 mkl'p 3.2; C: 2.5 mkI'p/3.2

Ta6nunya 3— dopma npeactaBneHns pesynbTaToB U3MEPeHNit

KAYECTBO U3/NYYEHUA AOA/nosa NMPOCTPAHCTBEHHAA YACTOTA DQE (ropusoHTasibHas unv BepTukasibHas
(M«Ip) [Mm-1] 0oCb)
0.s 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 To4HOoCTb

MorpelwwHocTb oueHkn DQE gomkHa 6biTb onpegeneHa B COOTBETCTBUM C MHCTPYKumamm GUM [1] npu
MCnosib30BaHUN hopmMysbl (2) B Ka4eCcTBE OCHOBHOI.

MorpelHOCTb NpeAcTaB/eHHbIX 3HauyeHnii DQE (koadhdmumeHT nepekpbiTva 2 B COOTBETCTBUM C [1])
[omkHa 6bITb MeHee (OOE(n)) = £0,06 nnan M.DQE(U)fDQE(V)) - *0,10.

Ecnv no6ast us norpeLiHocTe NpeBoCXoAnT 3aaHHbI YPOBEHb, €€ 3HaUYeHWe JO/MKHO ObiTb NpeacTaB-
JIeHO B OTYeTe.

1S
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Mpunoxexne A
(06sa3aTensHoe)

OueHka BnmaHua «OCTATOYHbIX» CUTHANOB

A.1 OnpepgeneHune BennyuHbl aaanTnBHON coctasnstowein «KOCTATOUHbIX» CUTHANOB

[na onpegenexHns BennuMHbl aganTuBHON cocTaBnswowein «OCTATOYHbIX» CUTHANNIOB [o/mkHbl GbiTh BbINOS-
HeHbl cneayloLme npoueaypbl:

1) MeTtogom no 4.6.6 BbINONHAT 06/5ydeHne TECT-OBBEKTA. Heob6xoaumo yAOCTOBEPUTLCH, YTO MOMOXEHMUE
TECT-OBbEKTA otHocuTensHo [MYUKA PEHTFEHOBCKOIO W3NYYEHWA cooTtBeTcTBYeT TpeboBaHuam  4.6.6.
IKCMNO3NLINA pomkHa O6biTb BbINO/IHEHA MNPU  «HOPMa/IbHOM YPOBHE»  3KCMO3ULMOHHOM f03bl Ha TMOBEPXHOCTU
JETEKTOPA, kakonucaHo 8 4.6.1.

2) MMonyyaloT n3obpaxkeHne npu ycnosusax SKCMO3NLUMN no nepeuncnennto 1 )nyHkta A.l. cnegysa pekomeHgauu-
AM NPeanpUATUA-U3roTOBUTENS.

3) Mocnepywowme warn obecneynBatoToOLEKKY XapakTtepucTukUPPOBOIo0 MNPUEMHUMKA PEHTIFEHOBCKOIO
MN30BPAXEHNA mexay SKCNO3MLUNAMN.

4) bBe3 ocyuwecTtBnenusa gononHutensHoro OBJTYUEHUMA MOBEPXHOCTWU AETEKTOPA nony4daioT BTOpPOe W30-
b6paxeHue. cnefys ykasaHusam nyHkta A.1. nepeuncneHue 2.

5) PeructpupytoT Bpemsa mexay nepsbiM (Mpu Hanmumn IKCMNO3NLNW) n BTopbiM (6e3 SKCNO3NLNW) cuntbiBa-
Huem faHHbiXx ¢ UNPPOBOIO MNMPUEMHUMKA PEHTTEHOBCKOIO M3OBPAXXEHWA. 3aTem cpaBHuBaKOT gaHHOe 3Haye-
HVMEe BPEMEHV W 3HauyeHue BpPEMEeHU, onpefefieHHoe B MyHkTe A.2. Bonbllee M3 3TUX 3HAYEHWA CUMTalOT MUHUMaJTbHO
BO3MOXHbIM BpeMeHeM Mexay AByms nocnegosatesibHbiMy SKCMO3NLUVAMW, koTopble MCMOMb3YT A1 OnpeneneHns
®YHKUWMW MPEOBPA3OBAHUA. CIEKTPA MOLWHOCTU LUYMA n MTF.

6) Ha n3ob6paxeHnn, NOSy4YEeHHOM a COOTBETCTBUM C MyHKTOM A.l. nepeuucneHvie 2). BbIYUCNAAKT CpefHee 3Haue-
Hne IMHEAPN3OBAHHbLIX OAHHbLIX B npsMoyronbHOW 06nacTuv, BKIOYalowen B cebs, no kpaliHeir mepe. 1000 nukce-
neir'l, 3Jta 06nacTb HENOCPEACTBEHHO MPUMbIKAET K BbICOKOKOHTPACTHOW 06nactu u3obpaxeHns TECT-OBBEKTA,

MosTly4eHHOTO B COOTBETCTBMM C nepeuncnieHnem 2) nyHkta A.l (HO He nepekpbiBaeTcsi C Hell). — o6nactb ROI2 Ha
pucyHke A.1.

|

I

!

1

%l |
! 11 RO/21

1

1

1

1

PucyHok A.1 — OnpegeneHune obnacTteli, nHtepeca ROI

7) Ha n3obpaxeHun, nosnyyeHHom npun otcytcTeum OBTYYEHWA (nepeuncnenue 4) nyHkra A.l). BbIYMCAAOT Cpes-
Hee 3HauyeHune JIMHEAPWN3OBAHHbLIX OAHHbLIX B npsmoyrosnibHOM o6nacTu, BkIYallwein a cebs, no kpaiHein mepe.
1000 nukceneii. JTa 06nacTb  HEMOCPEACTBEHHO MPUMbLIKAET K  BbICOKOKOHTPACTHOW 0611actu  U306paxeHust
TECT-OBBbEKTA (HO He nepekpbiBaeTcs ¢ Heil) — o6nacTe ROt2 Ha pucyHke A.1.

3) Ha n3obpaxeHunu, nonyyeHHom npu otcytcTBumn OBTYUEHWA (nepeuncnenune 4) nyHkta A.1). BbIUMCAAIOT cpea-
Hee 3HauyeHue JIMHEAPWN3OBAHHbLIX OAHHbBIX B npsimoyronbHOW o6nactv, BkIYawleli a cebs, No KpainHein mepe.

1000 nukceneli BHYTPW 4acTuM M300paXeHWsi, COOTBETCTBYHLWEN BbICOKOKOHTpacTHOMy TECT-OBBEKTY (o6nacte ROM
Ha pucyHke A.1).

111000 nukceneit — 3To npefesibHO HU3KOe 3HAYEeHWe, COOTBETCTBYIOLLEE UYMC/ly OTCUYETOB, MPY KOTOPOM OTHOCH-
TeNbHaa pasHOCTb CpefHUX 3HauveHuin, paBHas 0,005. obHapyxmBaeTcs B 95 % cnyvyaeB npu BEPOATHOCTU OBHapyXeHus
80%. bonee npegnouTUTENBHBLIM SIBASIETCA Ucnonb3oBaHne 10000 nukcenei.
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9) WTor wvcnbiTaHuii cyWTaloT YAOBNETBOPUTE/NbHLIM, €C/M pasHuua Mexay pesyfbTatamu BblUMCIEHUA Mo MyH-
KTy A.1. nepeuncnenus 7) n 6), geneHHas Ha pesynbTaT BbluncieHuii no nyHkTy A.1. nepeuncnexue 6). byaet mexee 0.005.

10} 370 03HauvaeT, 4To BKag B nsobpaxeHne «OCTATOYHbLIX* CUTHAJO8 coctasnseT meHee 0.5 .

11} Mpu nonyyYyeHWM HeynOBNETBOPUTENbHLIX Pe3yNbTaToB WUCMbITAHUA MNOBTOPSAIOT, YBENMUMBAs BpeMs Mexay
3KCNo3numamMm (cunTbIBAHMAMYU MHbopmauum c LnePOBOIO MPUEMHWKA PEHTTEHOBCKOIO
N30OBPAXEHNSA).

A.2 OnpegeneHne BeNNUMHbI MybTUNNKATMBHOM cocTasnstoweli «OCTATOYHbIX» CUTHA/IOB

[na onpefeneHuss BeMUYMHLI MynbTUNAMKaTUBHON cocTasnswweli «OCTATOUHbLIX* CUITHAMIOB [o/kHblI GbiTh
BbIMNO/IHEHBI CrieAyloLLve npoLeaypbl:

1) Metogom no 4.6.1 sbinonHswT IKCMO3MLINKO npu otcytctBun TECT-OBBEKTA, ncnonb3ys «HOpMasibHbIi
YPOBEHb» 3KCMO3ULMOHHON A03bl Ha MOBEPXHOCTW AETEKTOPA.

2) Cnepys pekoMeHZauuam  NPeanpuUATUS-U3rOTOBUTENS,  PErMCTPUPYOT  M306paxkeHWe npu  OTCYTCTBUM
TECT-OBBEKTA no nyHkTy A.2. nepeuncnenve 1) (m3o6paxeHune 1. nonyyeHHoe 6e3 TECT-OBBEKTA).

3) Tlocnepytowme warn obecneynBatoT OLEHKY XxapakTepucTuk LIMPPOBOIMO MPUEMHUMKA PEHTTEHOBCKOIO
MN30BPAXEHNA mexay 9KCNO3MLUNAMN.

4) B cooTBeTcTBMU C 4.6.6 BbinonHAWT IKCNO3NLNKO ¢ TECT-OBBEKTOM. Heobxoanmo yaoCTOBEPUTLCS, UTO
nonoxeHne TECT-OBBEKTA oTHocutenbHo [MYYKA PEHTFEHOBCKOIO W3/IYYEHWA cooTBeTcTBYeT TpeboBaHu-
am  4.6.6. ISKCMNO3MUUMA pomkHB ObiTb  BbINOSIHEHA NPW  «HOPMaslbHOM  YPOBHE»  3KCMO3WULMOHHON  [03bl  Ha
NMOBEPXHOCTW AETEKTOPA B cooTBeTcTBUN C 4.6.1.

5) Cnepgys ykasaHusM NpeanpusiTus-usroToBUTENS, PErMcTpPUpYT usobpaxeHne no pesynbTatam IKCMNO3ULUNMN
no NyHKTy A.2. nepeuncnexmve 4) (m3obpaxeHne 2. nonydyeHHoe npu Haamuum TECT-OBBEKTA).

6) [llocnegytowme warn obecneynBatoT OLEHKY XxapakTepucTuk LIMPPOBOIMO MPUEMHUMKA PEHTTEHOBCKOIO
MN30OBPAXEHNA mexay SKCNO3MLUNAMN.

7) MeTogom no 4.6.1 BbinonHAT BTOpytd IKCMNO3IMUUMKO npu otcytctBum TECT-OBBEKTA, ncnonb3ysa «Hop-
MaJlbHbIi YPOBEHbL* 3KCNO3MLMOHHON A03bl Ha MOBEPXHOCTU AETEKTOPA.

8) Cnegys pekoMeHZauuam  NPeanpuUATUS-U3rOTOBUTENS,  PErUCTPUPYIOT  M3006paxeHue npu  OTCYTCTBUM
TECT-OBBEKTA B cooTBeTCTBMM C NyHKTOM A.2. nepeuucrieHne 7) (u3obpaxeHue 3, nonydyeHHoe 6e3 TECT-OBBEKTA).
PervctpupytotT Bpemss mexagy BTopbiM (Npu Hasimumm TECT-OBBEKTA) n Tpetbum (6e3 TECT-OBBEKTA) cuntbiBaHUSIMU
JaHHbiXx ¢ LUNPPOBOIoO MNMPUEMHUMKA PEHTTEHOBCKOIO M3OBPAXXEHWA. CpaBHMBAOT 3TO 3HAYeHWEe U 3HayeHue
BpEMEHW, onpefesieHHoe B MyHkTe A.l. Bosbluee U3 3TUX 3HAYEHUIA CUMTAOT MWHUMA/IbHbIM BpPEMEHEM MeXay OBYMS
nocnegosatenbHbiMn  IKCMO3NLUNAMW, koTopble wucnonb3yoT ans onpegeneHna GYHKUMN NMPEOBPA3OBAHUA.
CMNEKTPA MOLLHOCTW WYMA n MTF

9) Ha un3obpaxeHnsix 1 u 3 BbluMCNAT cpegHee 3HadeHne JINMHEAPW3OBAHHbBIX OAHHbBIX a npsimoyronbHoi
obnacTtu, BKA4Yawulelh B cebs, no kKpanHein mepe. 1000 nukceneir BHyTpM yvacTka u3obpaxeHuss TECT-OBBEKTA
(o6nactb ROM Ha pucyHke A.1).

10} Ha usob6paxeHusix 1 n 3 BbluMCNAOT cpegHee 3HadeHne JIMHEAPWM3OBAHHbLIX OAHHbLIX B npsiMoyrosibHoi
obnacTu, BkovawLleil B cebs, no kpaiiHein Mmepe. 1000 nukcenei, NpUMbIKatOLWEA K BLICOKOKOHTPACTHOW o6nacTn nsobpa-
XeHna TECT-OBBbEKTA (Ho He nepekpblBatoLLeiics ¢ Heil) — obnacTtn AOM2 Ha pucyHke A.1.

11) Pe3ynbTarT UCNbITaHUiA CUUTAIOT YA0BNETBOPUTE bHBLIM, EC/IN BbIMOSHSETCS YC/0BUE:

(N306paxeHne 1qp, - N306paxeHne 1q,,)~(1306paxeHue 3>, - VI3o6paxeHne 3«cu,}
VI300PaKEAVE 1,5, - VI300PaKEAVE 3*0>2)
2

3710 03Ha4aeT, 4To Bknag «OCTATOUYHbIX* CUTHAJIOB B n3obpaxeHne coctasnsieT MeHee 0.514.
B cnyyae Hey0BNeTBOPUTENIbHBIX Pe3y/ibTaToB UCMNbITaHNS NOBTOPSIOT, yBENMYMBASA BPEMS MeXAY IKCNO3NLMAMU.

£0 005
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MNpunoxexve B
(06sa3aTensHoe)

Yka3aTesib TepMUHOB

Ta6nuuya B.1

TepMuH MNopenke
IEC 60788 rT-.-..
CokpalleHHble TepMUHbI rT-..-.a
TepMuHbI, onpesensieMble HacTOSALWMUM CTaHAapToOM 3.xx
ABTOMATWNUECKOE YMPAB/IEHUE 3KCMO3ULIMOHHON 0301 rT-3e-46
AHOOHOE HANPSXEHUE rT-36-02
AHO/[HbIN TOK rT-36-07
AMNEPTYPA AVA®PAIMbI (PAAVALIOHHOE OKHO} r7-37-26
BNOK MCTOUYHUNKA PEHTTEHOBCKOIO UN3/1YYEHUA rT-20-05
BPEMSA 3KCNO3NUMW (BPEMA OBNYYEHNA) rm-3s-11
LOETEKTOP N3NYYEHUA rm-S1-01
ANADPAIMA rr-37-29
OO3VNMETP (MBMEPUTE/Tb N3NYYEHNA} rr-50-01
OOMNONMHUTESbHbBIA UNMLTP rr-35-02
NCXOAHbIE JAHHBIE. ON 3.3.112
KAYECTBO N3NYYEHNA rm-13-28
KBAHTOBAA 39PEKTUBHOCTb PETMCTPALMN. DQB (1. V) 3.3
KEPMA 8 BO34YXE (BO34YLUHAA KEPMA) rr-13-11
KOMMbKOTEPHAA TOMOIPA®UA rr-41-20
NMHEAPWV30BAHHBLIE JAHHbIE 3.8
MATPUNUA N30OBPAXEHUNA 3.6
HEOBPABOTAHHbIE OJAHHbLIE 3.14
HOMWHAJ/IbHOE 3HAYEHUE ®OKYCHOIO MATHA rT-20-14
OTCEVBAOLMNIA PACTP rT-32-06
MNOCKOCTb NMPEMHUKA N30OBPAXEHNA rr-37-15
MOBEPXHOCTb AETEKTOPA 34
MNONYTEHb rr-37-08
MPOCTPAHCTBEHHAA YACTOTA, n unm v 3.15
NyNbCALMN AHOAHOIO HANPSAXEHUA (MPOLIEHTHAA NYNbCALNA) rr-36-17
MYYUYOK PEHTTEHOBCKOI'O U3JTYYEHUA rr-37-05
PACCEAHHOE U3NYYEHNE rr-11-13
PEHTFTEHOBCKAA TPYBKA rm-22-03
PEHTFEHOBCKWIN AMMNAPAT rT-20-20
PEHTITEHOBCKWW TEHEPATOP rr-20-17
PEHTITEHOBCKOE MNMUTAIOLWEE YCTPOWCTBO NOCTOSAHHOIO HAMPSXXEHNSA nn-21-06
C/IOM MOMOBUHHOIO OC/IABNEHNA rr-13-42
CMEKTP MOLWHOCTU WYMA (WPS). IV (n. v) 3.11
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TepHun Mopaknacc
TECT-06bEKT I-71-04
YCUNUTENb PEHTITEHOBCKOIO U3SOBPAXXEHUA (YPW) rm-32-39
®JIIOEHC 3.13
®OKYCHOE NATHO rm-20-138
SYHKUNA NEPEAAUN MOAYNALUNN MTF (u. v) 3.9
SYHKLINA MPEOBPA30BAHNA 3.2
LEEHTPA/IbHAA OCb 3.1
LIMOPOBOW MPUEMHWK PEHTTEHOBCKOIO 30BPAXXEHUSA 3.S
wym 3.10
3KCNO3nuUnA (OBNYYEHVIE) rm-12-09
3PPEKT BJIMAHNA «OCTATOYHBIX» CUTHANOB 3.7
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MpunoxeHne C
(cnpaBo4Hoe)

OueHka BxogHoro CMEKTPA MOLWHOCTU LUWYMA

BxogHoii CMEKTP MOWHOCTU LWWYMA paBeH ®JIOEHCY (nnoTHocTM noToke ¢poToHOB He Bxoge LINOPOBOIO
NMPUEMHWKA PEHTTEHOBCKOI'O M30BPAXEHWSA) (cm. (2)):

W,{1. V) « O. S)

roe O — dontoeHc (YMcno hOTOHOB Ha eanHULY naowaan (1/mmr]):onpeaensieTcs CNeKTPOM PEHTTEHOBCKOTO U3/TyYeHNs U
YPOBHEM 3KCNO3MLMOHHOM A03bl He MOBEPXHOCTWN AETEKTOPA (KEPMbI B BO3YXE):

O * K, |« K.SIVR*. <6)

rae K, — KEPMA 8 BO34YXE, bIKIp;
B — 3Heprus peHTreHOBCKOro n3nyyeHus. KaB.
®[B)1K, — cnektpanbHas niotHocTb PJIIOEHCA. npusefeHHas kaose B 1 bikp. 1/{MM2 - k3B - MkIp):

SWR* — kBafpar OTHOLIEHWS CUrHB/-LLYM. NpUBeAEeHHbIV K foae.1/(Mm2 MKIp).

3HayeHusi, nNpefcTaBneHHble B Tabnvue 2. BblYMC/EHbl C UCMOMb30BaHWEM KOMMblOTepHOl nporpammbl SPEVAL.
Vcnonb3oBaHue Apyrnx nporpaMmM MOXeT NPUBECTU K HECKO/IbKO OT/IMYHBIM pe3ysibTaTaM.

[aHHble 1 nporpamma, HeobxoAuMmble A8 BbluMcneHUs BennumHbl SNR*. npepgocTasfneHbl [OKTOpoM Kpamepom u3
PTB (4).

CneKTp PEHTIEHOBCKOIO U3JTyYeHUs.

BbluncneHnns npoBogunnce A5 BO/IbPaMOBOro aHoAa, Yrosl HaknoHa KoToporo 12*. Ha paccTtosHun 1 m. donnbtpa-
umns 2.S MM Al. aHoZHOe HanpshxeHue yBesimumBanum ¢ warom 1 k8 (B cootBeTcTBUM € (SJ). CnekTp BKIOYAET B cebs xapakre-
pUCTUYECKOE U3JTyHeHmne.

KEPMA B BO34YXE:

BbluncneHus npoBoAnINCL C UCMONb30BaHNEM AAaHHbIX [6].

KoathdhmumeHTbl B3aumoaencTems:

[JaHHble B35TbI 13 6a3bl gaHHbIx XCOM. npegoctasneHHoi NIST [7].
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CBefleHUs1 0 COOTBETCTBUM MEXTOCYAapCTBEHHbIX CTaHAAPTOB
CCbINTOYHBIM MeXAyHapoaHbIM CTaHAapTaMm

Ta6nuua A1

O603HayeHne N HaMeHOBaHWE CCbI/TOYHOTO
MeX/lyHa poAHOro cTaHgapTa

CreneHb
COOTBETCTBUSA

O603HaueHne 1 nanubieMoeanie COOTBETCTBYIOLLETO
MEXrocyBpCTBEHHOro cTaHgapTa

ISO 12232:1998 doTorpaduii. NEeKTPOHHblE
choTokamepbl. OnpegeneHne  4vyBCTBUTENBHOC-
T no ISO

*

ISO 12233:2000 ®oTorpacuii. ONeKTPOHHbIE
choTokamepsbl. V3mepeHve paspeluaioLlein cno-
cobHoCTH

ISO 15529:1999 OnTtuka u onTuyeckme npubo-
pbl.  OnTuyeckas nepefatoyHas  OYHKUMA.
MpuHUMNBI M3MepeHuidi yHKUMKM nepegayu Mo-
AynAunyM cucTeM 0TOBPaHHbIX N306paKeHN

IEC  60336:1993 PeHTreHoAMBrHOCTUYECKME
TPYOKN [N MEeOULIMHCKOW AMarHOCTUKM. Xapak-
TEPUCTUKN (POKYCHOro NAaTHa

IEC 60601-2-7:1998 W3genuini meauumHckme
anekTpuyeckme, 4actb 2-7. YacTHble TpeboBa-
HVA 6e30NacHOCTM K reHepaTopam BbICOKOTO Ha-

0T

FOCT IEC 60601-2-7—2011 W3genusa MeauumH-
cKne anekTpuueckme. Yactb 2-7. YacTHble Tpebosa-
HUA  6e30nMacHOCTM K PEHTIEHOBCKMM  NUTAOLLMM

NPsHKeHUs1  OMarHOCTUYECKUX  PEHTITEHOBCKMX ycTpolicTBaM AWarHOCTUYECKUX PEHTTEHOBCKUX reHe-
annaparos paropos

IEC 60788:1984 MeauumHckas pagmnonorus. *

TepmuHonorns

IEC 61267:1994 O6opyaoBaHue MeguLMHCKoe
ONA peHTreHoAnarHocTukn.  PaguaunoHHble
YC/I0BMA NPpU OnpeseieHnn XxapakTepucTuk

TCTBUSA CTaHOaPTOB:
* lOT — naeHTNYHbIE CTaH4apThl.

' COOTBETCTBYIOLLMI MEXIOCYAapCTBEHHbI CTaHAApPT OTCyTCTBYeT. [0 ero yTBEPXAEHWUS PEKOMEHAYETCS WCMOosb-
30BaTb €ro MepeBof Ha PYCCKUil si3biK. MepeBos faHHOTO MEeXAyHapoAHOro CTaHfapTa Haxogutcs B ®efepasisHOM WH-
¢hopMaLyOHHOM (hOHAE TEXHUYECKUX PErTaMEHTOB U CTaHAaPTOB.

MpumMmeuyaHune — B HacToslen Tabnuue MCNofb30BaHO Crieaylollee YC/ioBHoe 0603HaueHue CTeneHu cooTse-
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Bubnuorpadus

(11 1SO Guide lo the expression of uncertainty In measurement. 1993

(2| BEUTEL. J. KUNDEI. HL.. VAN METIER. RL. Editors: Handbook of medical imeging. Vol. 1: Physics and
Psychophysics. SPIE. 2000

[3] 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

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

[5] 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

[6] HIGGINS. PO. et si. 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)

[7] BERGER. MJ. and Hubbel. JH. XCOM: Photon Cross Sections Database. NIST Standard Reference Database 8.
National Institute of Standards and Technology. Gaithersburg USA
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YK 616.71-77-034:621.882.15:006.354 MKC 19.100 E84

KntoueBble cfoBa: LUGPOBOI MNPUEMHUK PEHTIEHOBCKOTO M306paXeHWusi, kBaHToBasi 3p(EKTMBHOCTb PErucT-
pauun. yHKUMS nepeaaqn Mogynsiumm, ypoBeHb 3KCMO3ULMOHHO A03bl, NPOCTPAHCTBEHHAS YacToTa
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