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BeBegeHve

HacToawmii  cTtaHgapT  ABNsieTCs  NpPAMbIM - NPUMEHEHVWEM  MeXAyHapoAHOro  cTaHjapTa
IEC 62220-1:2003 «M/3genua MeAuLMHCKME 3/eKTpuyeckne — XapaKkTepucTuku LMgpPOBbIX NPUEMHUKOB
pPeHTreHoBCKOro n3obpaxeHus. Yactb 1: OnpegenexHne KBaHTOBOV 3dd(heKTUBHOCTM perncTpauum».
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M E X T OCVY 4APGC CTUBEHHUbB 1 C TAHOAPT

N3penna meanunHCKUe afiekTpuyeckne
XAPAKTEPUCTUKN UN®POBbLIX MPNEMHUKOB PEHTIFEHOBCKOIO W3OBPAXEHWA
YacTtb 1

OnpefeneHve KBaHTOBOW 3 eKTUBHOCTM perucrpauuu

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

fata BBegeHns — 2013—01—01

1 O6nactb NPUMEHEHUS

HacToswuii cTaHgapT ycTaHaBnuBaeT MeTof oOueHku KBAHTOBOW 3®PEKTVMBHOCTW
PEFMCTPALUUN (DQE) UNDPpBbIX NMPUEMHVMKOB PEHTITEHOBCKOIO M30OBPAXXEHWSA kak chyHKummn
A03bl N MMPOCTPAHCTBEHHOW YACTOThI npu onpeeneHHbix pa6oumx yCrioBUsAX, COOTBETCTBYIOLX PEKO-
MeHAO0BaHHbLIM NPOM3BOANTENEM A1 NPUMEHEHUS B KIMHUYECKOW NpaKTuKe.

HacToswmini ctaHgapT pacnpoctpaHsieTcas Ha UMPPOBBLIE MPUEMHUWKW PEHTFEHOBCKOIO
MN30OBPAXEHWA npoekunoHHOro Tuna, KOTOpble WCMOMb3YTCA B MEAWLUMHCKOW PEHTreHOA4UarHocTuKe.
O6nacTb NpMMEHeHMs  HacToslwero cTaHjapta orpaHudeHa UUOPOBbIMU  MPUEMHUKAMU
PEHTTEHOBCKOIO M30OBPAXEHWA aona peHTreHorpadumn, TakuMU Kak: CUCTEMbI A1 KOMMbOTEPHONA
peHTreHorpadun (CR cucTemsl), CUCTEMbI HA OCHOBE CeJleHa, [eTEKTOPbI B BUAE NIOCKNX NaHe e, cuctemsl
Ha ocHoBe M3C-matpuy n unudgposble YCUNUTENN PEHTFTEHOBCKOIO N3OBPAXEHWNSA, ncnonbsyemsie
ONs peHTreHorpadgumn.

HacTtoswuin ctaHAapT He pacnpocTpaHseTcs Ha:

- ULMOPOBbIE MPUEMHUVKN PEHTTEHOBCKOIO U3SOBPAXEHWA, npegHasHayeHHble Ana Ucnosb-
30BaHMs B Mammorpaduv uamv B ieHTanbHOl peHTreHorpadmu:

- KOMMNBbOTEPHYO TOMOTPA®UIO:

- CUCTEMbI, B KOTOPbIX OCYLLECTB/IAETCSA CKaHUPOBaHUE PEHTreHOBCKMM NIy4oM rnonepek (BAo/b) Tena
nauueHTa,

- yCTpO#icTBa C AUHAMMNYeCcKUM (hoOpMMpOoBaHNEM N306paxeHnli (C perucTpaunein cepun n3obpaxeHui,
HanpvMep nMpyu PeHTreHOCKONUW WAV UCCefoBaHUN CepaeyvyHo-COCYANCTON CUCTeMbl — KOpoHaporpaduu,
aHruorpadum nT. n.).

MpumeuyaHne — HacTosAWwMNiA cTaHAAPT HEe pacnpoCcTpaHAeTCs HaycTpoiicTBa, OTMEYEHHbI€e Bblle, MOCKOIbKY
OHM obnapgaloT napameTpamu, oOTANYALWMUMN UX OT cUCTeM ANA obuw el peHTreHorpadun (Hanpumep, kKa4ecTBO peHTre-
HOBCKOTO Nyy4ka, reoMeTpusi, BDEMEHHble XapakTepucTukn n 7. 4.). Mpegnonaraetcs pa3padoTaTb A1 HEKOTOPbIX U3 3TUX
YCTPONCTB OTAENbHbIE CTAHAAPTHI, KaK 3TO 6bIN10 CAENAaH0 ANA APYTUX XapakTepUCTUK, HanpuMep ANA HyBCTBUTENIbHOCTH
M KOHTpacTa, B cTaHgapTtax IEC n ISO.

2 HopmartuBHble CCbI/IKU

B HacTosLWeM cTaHAapTe UCMONb30BaHbl CCbIIKM Ha cnefytoLlme MexayHapoHble cTaHAapThl:

ISO 12232:1998m Photography — Electronic still-picture cameras — Determination of 1SO speed
(PoTorpachmsi. SneKTpoHHbIE hoTokaMepbl. OnpeaeneHune YyBCTBUTEILHOCTM MO ISO)

;' B HacToswee Bpems geiicteyeT ISO 12232:2006.

N3paHne opuynanbHoe
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ISO 12233:2000 Photography. Electronic still-picture cameras. Resolution measurements (doTorpa-
dhmsi. AnekTpoHHble hoTokamepbl. I3MmepeHue paspeLuatoLLein cnoco6HocTH)

ISO 15529:1999 Optics and optical instruments — Optical transfer function — Principles of
measurementofmodulation transferfunction(MTF) of sampled imaging systems (OnTuka n ontuyeckme npmbo-
pbl. OnTuyeckan nepegatoyHas yHkuMs. MpUHUMNLI N3MEpPeHUs hyHKLUKU nepegayn Moaynsaumnm cuctem
0TO6PaHHbIX N306paxeHwin)

IEC 60336:1993n X-ray tubes assemblies for medical diagnosis: characteristics of focal spots (PeHTre-
HoguarHocTuyeckme Tpyoku ana MeanLMHCKOW AMarHOCTUKN. XapaKTepuCTUKN hOKYCHOro 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 (13genusi meamuuHckne anekTpuyeckme. Yactb 2-7.
YacTHble TpeboBaHNs 6€30MacHOCTM KreHepaTopam BbICOKOr0 HanpshXeHnsa AnarHoCTUYECKNX PeHTTeHOBCKMX
annaparos)

IEC 60788:1984 Medical radiology — Terminology (MeguuunHckasa pagnonorus. TepMUHOIOIns)

IEC 61267:19942* Medical diagnostic X-ray equipment— Radiation conditions for use in the
determination of characteristics (O6opygosaHne mefuLMHCKOE AN PEHTIEHOAMArHOCTUKN. PagnalmoHHble
yCnoBus Npu onpegeneHnn xapakTepmucTrk)

3 TepMuHbI 1 onpeaeneHns

B HacToslLem cTaHgapTe NpYMeEHeHbI crieayloLine TeEpMUHbI C COOTBETCTBYOLW MMM ONpeeneHnamu:

3.1 UEHTPANTbHAA OCb: JluHua, nepneHgukynapHas k MNMNOCKOCTU MPUEMHUKA N3OBPA-
XEHWA n npoxogsaLllasa yepes LeHTP BXO4HOro Nons.

3.2 oYHKUUA MPEOBPA3OBAHUNA: 3aBucuMmocTb BbixogHoro curHana LUWPPOBOIO MPUEM-
HWKA PEHTTEHOBCKOIO M3OBPAXEHUA (MCXOAHBLIE JAHHBIE DN — 3HayeHus ApkocTn 3/1IeMeHTOB
N306paXeHns), NONYYEHHOTO YCpeAHEHUEM NO 6ONbLUIOK 061acTN N306pPaXKEHUS], OT KOIMYECTBA PEHTIEHOB-
CKUX KBaHTOB Ha eanHuuy nnowaan O B M1OCKOCTU MPUEMHUKA M3OBPAXEHWA.

MpumevyaHune 1— BennunHy O BbIYUCSAIOT KAK NPOU3BEAEHNE IKCTO3ULUOHHOI 403bl BO BXOAHOM! NI0CKOCTH
feTekTopa (Npu UCKIOYeHN 06paTHOTO paccesHus) Ha 3HadeHne SNR*. npusegeHHoe B Tabnuue 2.

MpumeyaHune 2— O6bYHO KEPMY 8 BO3AYXE 3aMeHSOT 3KCNO3NLLMOHHOW J030M.

MpumeuyaHune3 — MHorve nabopaTopumn, HaNpMMep HaLMOHATbHbIX METPOTIOTUYECKUX MHCTUTYTOB, Kanu6py-
0T JO3VMETPbBI gna nsmepenns KEPMbl B BO34YXE.

3.3 KBAHTOBAA 39 OEKTUBHOCTb PETMICTPALMN DQE(u, v). OTHOweHne ABYX YHKLWNA, KakK-
[as u3 KoTopbix NnpeactasnsaeT cob6oit CIEKTP MOLWHOCTW WYMA (NPS): npuyem B uucnutene sanucad
CNEKTP MOWHOCTW WWYMA BxogHoro curHana (Ha MOBEPXHOCTW AETEKTOPA), nponyLieHHbIli yepes
hunbTp C XapakTepUCTUKON, KOTopas 3ajaeTcsa nepefatoyHoli hyHkuueli cuctemsl, a B 3HameHaTene —
CNEKTP MOLWHOCTW LUWYMA BbIxogHOro curHasna, usmepeHHsoiiic ncnosnbzosaHmem MCXO4HbIX JAHHbIX.

NMpumeuyaHue — BmecTo ABYxMepHOi thyHKuun KBAHTOBOWN 3OOGEKTUBHOCTW PEFMMCTPALMW uacTo
npeacTaBnAlT ceveHne ABYXMEPHOU PYHKLUN BAONb OCK, COOTBETCTBYIOLW e OfHOW N3 NPOCTPAHCTBEHHbIX YacToT.

3.4 NMOBEPXHOCTb JETEKTOPA: ToBEpXHOCTb, ABNSIOLWANACA caMoii 6/113KOM K N/I0CKOCTN peHTre-
HOUYYBCTBUTE/IbHbIX 3/IEMEHTOB AieTEKTOPA C yYeTOM BCEX 3aLLMTHbIX 3/1IeMeHTOB (Bktovasa OTCENBAKOLLN
PACTP 1 koMNOHeHTbl 41 ABTOMATUYECKOTO YMPABNEHWA 3KCMO3NLMOHHOM 0301, ecav npu-
MEHSI0TCH), KOTOpble MOTYT ObiTb akkypaTtHo ygasneHbl u3 NMYUYKA PEHTTEHOBCKOIO U3NYYEHUA 6e3
noBpexeHns g poBoro peHTreHOBCKOro AeTekropa.

3.5 UMOPOBOW NMPUEMHUK PEHTTEHOBCKOIO M30BPAXEHWSA: YcTpoiicTBo, cocTosllee 13
LM pOBOro pEHTreHOBCKOro AeTekTopa, BKIoYas 3alunTHbIE C/I0M, UCNOJIb3yeMble Ha NPaKTUKe, 3/1EKTPOHUKY
ON8 yCUneHus nouugpoBKy CUTHaN0B U KoMnbloTepa, hopmupytowero MCXOAHbIE AAHHBLIE nsobpaxeHus.

3.6 MATPNUA N3OBPAXEHWNA: PacnonoxeHve aneMeHTOB Matpuupl, NpeanovTuTesIbHO B NPAMOY-
roNbHoO (gekapToBoii) cucteme koopauHart.

3.7 SPPEKT BINAHUA «OCTATOUYHbIX» CUTHANOB: BnusHue npeabiayliero n3obpaxeHuns Ha
Tekyuiee.

" BHecTosuee Bpems gelicteyeT IEC 60336:2005.
2>B HacTosiuee Bpemsa geiictyeT IEC 61267:2006.
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3.8 NNHEAPN3OBAHHBLIE OAHHBLIE: NCXOAHbLIE JAHHBLIE, 06paboTaHHble C NCMO/Ib30BAHNEM
SYHKUNW NMPEOBEPA30OBAHNA.

MpunmeuyaHune — 3HauyeHua JIMHEAPU3OBAHHbBIX AAHHbIX npsamo nponopuuvoHanbHbl 3KCMO3ULMOHHOW
fose.

3.9 ®OYHKUUA NEPELAYN MOAYNALUNUN MTF(n, v): Mogynb KOMNIEKCHON (B 06LLEM CllyYae) onTu-
yeckol hyHKUMM nepejayu, npeacrasnstoLleii coboii pyHkumno MPOCTPAHCTBEHHBLIX YACTOT nuv.

3.10 WYM: dnokTyauny oxugaemol BeNnYnMHbl CTOXaCTUYECKOro npotiecca.

3.11 CMNEKTP MOWHOCTW WYMA (NPS) W(u, v): Moaynb npeobpa3osaHusa ®ypbe aBToKoppenaum-
OHHOW dhyHKLMK LIYMA. MowHocTb LUYMA, 3akntoueHHas BAByXMEPHOM YaCTOTHOM UHTepBasne, kak yHKL s
AByx MPOCTPAHCTBEHHbLIX YACTOT.

MpumeyvyaHune — BcneunanbHoli nutepatype CMEKTP MOWHOCTW LWWYMA yacTto Ha3biBalT «CNekTpom Bu-
Hepa» B YyecTb MaTemaTuka Hop6epTa BuHepa.

3.12 NCXOAHbIE AAHHBIE (DN): HEOBPABOTAHHbBIE OJAHHbIE, K KOTOpPbIM MPUMEHEHbI TOJIbKO
JonycKkaemble HacTOALWMM CTaHAAPTOM BUAbI KOPPeKTUpYoLLeli 06paboTku.

3.13 ®J/IIDEHC Q: CpepgHee uncno )OTOHOB Ha eAVHMLY Nowaan.

3.14 HEOBPABOTAHHbLIE JAHHbIE: 3HauyeHusi cMrHanoB SPKOCTU KaHaoB (NUKcesneit), cYnTaHHble
HEenocpeACcTBEHHO MOCMe aHasoro-uudgpoBoro npeobpasosaHua B LUVMDPPOBOM MPUEMHUKE PEHT-
FEHOBCKOIo M30OBPAXEHWNSA 6e3 kakoii-nnbo Koppekuun ¢ Mcnosib3oBaHMEM MporpaMMHOro obecne-
YyeHus.

3.15 NPOCTPAHCTBEHHAA YACTOTA nunuv. BenuuuHa, obpaTHas nepnofy NoBTOPEHUS aHasun-
3MpyemMoro obbekta B NpoCTpaHCTBe. Pa3MepHOCTb MPOCTPAHCTBEHHOW YACTOTbl — Benuuuna,
obpaTHasa NMHenHOMY pasmepy.

4 TpeboBaHus

4.1 Pabouve ycrnoBus

LI®POBOWV MPUEMHWK PEHTTEHOBCKOIO N30BPAXKEHWSA A0OMXeH XpaHNTLCS 1 3KCMTyaTpo-
BaTbCA B COOTBETCTBUM C pekOMeHAauusaMun NpeanpusTua-u3rotosutens. Bpemsa nporpesa AO/MKHO ObITb
Bbl6GpPaHO B COOTBETCTBUN C PEKOMEHJALMAMMN NpeanpuaTUsa-n3rotosuTens. Paboune ycnosusa npu nposege-
HUW UCNbITAHNIA AODKHBI ObITh TAKMMU Xe, Kak U 4719 KNMHUYECKUX CCNef0BaHni, UA0MKHbI NOAAEPXNBATLCA
NOCTOAHHLIMW B T€YEHWNE UCNbITaHWUIA, KOTOPbIE ONUCAHbI HUXE.

KnumaTtnuyeckne ycnoeusi B MOMELIEHWN, A0 akcniyatupyetca LIMOPOBOW MPUEMHUK PEHT-
FEHOBCKOIO M3OBEPAXEHWA, fomkHbI 6bITb NpMBEAEHBI B OTYETE BMECTE C pe3y/ibTaTamy UCMbITaHWiA.

4.2 PEHTTEHOBCKUWM ANMAPAT

[ONs VCMbITaHUA, OMUCaHHLIX B C/IEAYWMX pasfenax HacTOAWero craHfapTa, WCnosibayercs
PEHTFTEHOBCKOE MNTAKLWEE YCTPONCTBO NMOCTOAHHOIO HAMPAXEHWA (cm. IEC 60601-2-7).
KoacbchuumeHT MYNbCALIVIA AHOAHOIO HAMPS)YKEHWSA, BbipaXeHHbIi B NpoLeHTax, A0/KeH 6biTb paBeH
nnn mexee 4.

HoMuHanbHbIl pasmep POKYCHOTO MATHA (cm. IEC 60336) fo/mKeH 6bITb He 6osiee 1,2 MM.

[nA nsmepeHns 3KCNo3nLNOHHOW A03bl O/TKHbI UCNOb30BaThCA NnoBepeHHble JO3VUMETPbI. Morpeww-
HOCTb n3MepeHus (Npy KoadhhuuneHTe NepekpbITUS 2) OMKHA bbITb MeHee 5 %.

NMpumeuaHne 1— «MorpewHoOCTb» U «KO3MPULNEHT NEPEKPbITUA» — TEPMUHbI, ONpeeNeHHble B cTaHaap-
Tax 1SO gna o603HavyeHns own6ok namepenus (1).

Mpumeuvanune 2- AO3SUMETPbI ansa oueHkun, Hanpumep KEPMbl B BO3YXE, kanu6pytoT B cneyuannmsnpo-
BaHHbIX METPONIOrNYecKknx nabopaTtopusx.

4.3 KAYECTBO U3NYYEHUNA

VcnbiTaHnA MOryT nNpoBOAUTBLCA NPU OAHOM WM HECKOSIbKUX M3 4yeTblpex BapuaHToB KAYECTBA
N3NYYEHWNA, npeacTtaBneHHbix B IEC 61267 (cM. Takke Tabnuvuy 1 HacToswero ctaHgapTa). Ecnv ucnonbay-
eTca Tonbko ogHo KAYECTBO WU3NYYEHWA, TOo npegnoututensHo BbibpaTh KAUECTBO W3MYUYEHUA
RQAS.

MpumeHeHne pa3nnuHbix BapnaHtos KAYECTBA U3NTYYEHWA npeactasnieHo B IEC 61267.
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MpumeyvaHnune 1— B cootBeTcTBuM ¢ IEC 61267 KAYECTBO U3NIYUYEHUNA xapakTepusyetcs pukcmpoBaH-
HbiM AOMNONHUTENBbHBLIM ®UIBTPOM 1 CNOEM MOMOBUHHOIO OCNABNEHWSA, koTOpbIA peanusyeTca npu 3Tol
unbTpauum npu 3agaHiom AHOAHOM HAMNPSAXEHWUWN Ha PEHTTEHOBCKOW TPYBKE (MakcuManbHO 6113KOM K Npej-
cTaB/ieHHbIM B Tabnuue 1).

MpumeuvaHnne 2— AOMNONHUTENbHbIA ®UIbTP — hunbTp, KOTOPbI A06aBNSETCH K COGCTBEHHOMY (hiU-
neTpy PEHTTEHOBCKOW TPYBKMW.

MpumeuaHnne 3— He sce PEHTTEHOBCKUE MUTAIOWUE YCTPONCTBA MOCTOAHHOIO HATPSH-
YXXEHWA cnocobHbl o6ecneyunTb HU3KME A03bl, 0COGEHHO ANS KayecTBa n3nyyeHna RQA 9. B aTom cnyyae pekomeHayetcs
yBennunTb paccrtoaHne «POKYCHOE NMATHO — MOBEPXHOCTb AETEKTOPA».

Ta6nuuya 1— KAYECTBO WU3AYUEHWUA (cm. IEC 61267) ana onpesenenns KBAHTOBOW 3O®EKTUBHOCTU
PETMCTPALIMWN n cooTBeTCTBYHOLW X NapaMeTpoB

Mpu6nusutensHoe AHOAHOE

KAYECTBO HAMPAXEHWE Ha C/NO MONOBUHHOTO AOMONHUTENbHbIN
N3NYYEHNA PEHTTEHOBCKOW TPYBKE. OCNABNEHNA (CMO). mx Al OUNBTP, mm Al
KB
ROA3 50 4.0 10.0
RQAS5 70 7.1 21.0
RQA7 90 9,1 30.0
ROA9 120 11.5 40.0

4.4 TECT-OBBEKT

TECT-OBBEKT pgna onpegenenus ®YHKUUW TMEPEJAYUN MOAYNAUWNN n OuEHKM BNMAHUA
DODEKTOB «OCTATOYHbIX» CUTHANTOB npeactaBnseT coboii BosibhpamoByto nnacTuHy (4nctota bonee
90 %) TONLWMHOW 1MM. AnnHOK 100 MM ¥ LUMPUHOWA, MO KpaiiHei mepe. 75 MM (CM. pucyHok 1). HegoctaTouHas
yucToTa Bosibdpama fo/mkHa 6bITb KOMNEHCMPOBaHa yBEIMYEHNEM TOMLWMHbBI NNACTUHDI.

BonbdpamoByto nnactuHy npumeHstoT B kadectBe TECT-OBBEKTA «ocTpblii kpaii», NoaToMy Kpai,
MCnonb3yemblil ANA perncTpaumn M3o6paxeHuns, Ao/HKEeH ObiTb TWATebHO OTNONNPOBAH Kak B M10CKOCTU
nAacTVHbl, Tak v nog yrnom 90° kaToli NA0cKoCTW. Ecnu kpait aKCNOHMPYIOT B KOHTaKTe C N/IeHKOW 6e3 ycunmea-
IOLLLEr0 3KpaHa, TO M306paxeHne Ha NeHKe He LO/KHO MMEeTb HepaBHOMEpPHOCTEl BAO/b Kpas pasMepoM
601eebMKMm.

BonbthpamoBasa nnactuHa Ao/mkHa 6biTb 3a)MKCMpoBaHa Ha CBMHLOBOWN NjacTVHE TOLUHOW 3 MM
(cm. pyucyHoK 1). Takast KOHCTPYKLUMS NO3BOIUT NPOBOAUTL naMepeHus ®YHKLUMW MEPEJAUYN MOAYNALNN
LUNPPOBbLIX MPUEMHWNKOB PEHTTEHOBCKOIO M3OBEPAXXEHWA B 0AHOM 13 HanpaBieHWiA.

PucyHok 1— TECT-OBBbEKT
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MpunmeyvyaHne — TECT-OBBEKT cogepxut BonbpamoByio naactnuHy W (1) TonwuHoi 1 mm. 3admkcmpo-
BaHHYI0 Ha CBUHLOBOW nnactuHe Pb (2) TonwuHoii 3 mMm. Pa3mepbl CBMHLOBON naacTuHbl: a = 200 mm. O- 70 mMM.
€ - 90 mm. f = 100 mm. Pasmepsbl BonbhpamoBoii nnacTuHbl: 100 *75 mm. Pasmepbl o6nactu nitepeca ROl ncnonbsye-
Moli ana oueHkn MTF nonpepensiemoii kak Dec. 4onXHbl 6bITb 50 100 MM (3Ta 061aCTb OTMeYeHa Ha pPUCYHKe 1BHYTpeH-
Hell MYyHKTUPHON nuHueit). Pa3mepbl 061acTu 3KCMOHUPOBAHUSA Ha MOBEPXHOCTW NpPUEeMHMKA (OTMeyeHa BHelHell
NYHKTUPHOU NUHNENR) [OMKHBI 6bITb, NO KpaliHeli mepe. 160-160 MMm.

4.5 TeomeTpusa

FeomeTpnsa npoBefeHNs U3MepeHWit [OO/XHa COOTBETCTBOBATb MPUBEAEHHON Ha pUCYHke 2.
PEHTITEHOBCKUW AMMAPAT WCMOJIb3YETCS B TOMN Xe KOHUIypaLmm, 4To 1 Npu 06bIYHbIX ANATHOCTNYECKNX
npouepypax. PaccroaHne mexgy POKYCHbIM MATHOM PEHTITEHOBCKOW TPYBKU nMOBEPXHOCTbLIO
LETEKTOPA pfomkHo 6biTb He MeHee 1.50 M. Ecnu no TeXHUYECKUM NpuyvHaM paccTosiHME He MOXET ObiTb
1.50 M nnu 6onee, BbIGUPAIOT MEHbLLEE PACCTOSIHNE, HO €r0 3HaYeHMe AO/IKHO ObITb YKa3aHo B npeAcTaBnse-
MbIX pe3ynibTaTax (B oT4eTe).

NMpumeuyaHnune — Mpuonpepgenenun CAEKTPA MOWHOCTW WYMA unn ®YHKUWW MPEOBPA3OBAHMNSA
TECT-OBBEKT He ucnonb3sywor.

PucyHok 2 — FeomeTpus 06nydyenns LUOPPOBOITO MPUNEMHUKA PEHTFTEHOBCKOIO M3OBPAXEHWA
npu onpeaenenun ®YHKUWN MPEOBPA30OBAHUA. CNEKTPA MOWHOCTU WYMA n ®YHKUNWN MEPEJAYUN
moaynaunn

TECT-OBBEKT pa3mewaloT HenocpeAcTBeHHO Ha nepegHeit MOBEPXHOCTW AETEKTOPA. LeHTp
kpast TECT-OBBEKTA fonxeH 6biTb ycTaHoBneH no LIEHTPA/IBHOM OCW MYYKA PEHTTEHOBCKOIO
U3NYUEHWSA. OTknoHeHne oT LIEHTPAJIBHOM OCW 6yaeT cHuxaTb oueHky ®YHKUUW TMEPELAYN
MoAYNAUMN. ULEHTPANIbBHAA OCb moxeT 6bITb onpegeneHa no makcumymy MTFnpu pasnimyHbIX cmeLe-
Hussix TECT-OBBEKTA.
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PekomeHayeTcs, uTo6bl nonoxeHne n TECT-OBBEKTA, n MYUKA PEHTTEHOBCKOIO N31YYEHUA
6bIN10 NPMUBA3aHO K LLeHTPy BXxogHoW MTOCKOCTWN NMPUEMHUKA N3OBPAXXEHWA. B npoTMBHOM cryyae
HeobXoANMO COBMECTUTb MonoXeHne uUeHTpoB [YUKA PEHTFEHOBCKOIO W3NYYEHUA n
TECT-OBBEKTA.

B KoHdMrypaummn, npeacTaBneHHol Ha pucyHke 2, AMA®PATMA Bl n JOMOJIHUTE/bHbIV ®UbTP
JOMKHbI 6bITh pa3MeLlleHbl B HenocpeAcTBeHHol 6an3ocTn oT POKYCHOIO MATHA PEHTTEHOBCKOW
TPYBKWN. ANA®PATMbI B2 1 S3 mMoryT ncnonb30BaThbCsl, HO MOTYyT GbITb UCK/IOYEHBI, ecnv ByaeT AokasaHo,
4TO 3TO He NOBJ/IMSIET HA pe3y/bTaThl nsmepeHuii. JUA®PATMA 81 n (ecnu ncnonsdyetcsa) AMAPPATMA 82, a
Takke AOMONHUTENBbHBIN ®UNBbTP fomkHbl 6bITb B (DMKCMPOBAHHOM MOIOXEHMM MO OTHOLUEHUIO K
®OKYCHOMY MATHY. ANADPPAITMA 83 (ecnu ucnonbsyetcs) u MOBEPXHOCTb AETEKTOPA [0MXHbI
omKcupoBaTbCA APYr OTHOCUTENBHO Apyra Npu pas/inyHblX paccTosiHuax oT POKYCHOIO NATHA. Ksagpart-
Has AVADPPAIMA 83 (ecnv ncnonb3yeTcs) fo/HKHA pacnonaratbCs Ha pacctosHum 120 MM nepef BXOAHOI
MOBEPXHOCTbLIO AETEKTOPA 1 nmeTb pasmepsbl, 06ecneyunsatoLine peHTreHoBckoe none B MNIOCKOCTU
NMPNEMHUKA N3OBPAXEHWA pasmepom He meHee 160 -160 mm. AMEPTYPY ANA®PAIMbI 82 MOXHO
U3MEHATb Tak. 4To6blI Npu n3MeHeHun paccrosHua NMYYOK PEHTTEHOBCKOIO U3/TYYEHUA octaBancs
CTPOro KON/IMMUPOBaHHbIM. Pa3mepbl 06/1ydaemoro nons Ha MOBEPXHOCTU AETEKTOPA g0/ KHbl 6bITh He
MeHee 160-160 mm.

Ocnab6nsiwowume ceoiictea AJNA®PAIM A0MXHbI 6bITb TakKMMKU, YTOGLI PEHTTEHOBCKOE U3/TyYeHune, Npo-
Wwealwee yepes 3arpaxjatowime obnacTu, He BAVSAIO Ha pe3yibTaTbl U3MEPEHWIA.

ANEPTYPA ANA®PAIMbI 81 fomkHa 6bITb 4OCTATOYHO 60MbLIONM, 4TO6bI MO/TYTEHbDL peHTreHoBCKOro
nyyka Gblia BHE YyBCTBMTESNIbHOW 061acTV KOHTPOMbLHOIO AeTektopa (KOHTponbHoro JO3VUMETPA) R1 u
AMEPTYPbI AVA®PAIMbI 82 (ecnu ncnosnb3yroTcs).

KoHTponbHbI peTektop $1 wucnonb3yeTca AN NOATBEPXKAEHUS KOppekTHon paboTel PEHTIE-
HOBCKOIo TEHEPATOPA. OH wMoxeT 6biTb pacnofiokeH BHyTpu [YYKA PEHTFEHOBCKOIO
N3NYYEHWNA, koTopbim 06nyyatoT MOBEPXHOCTb AETEKTOPA, ecnv OH OTHOCUTE/IbHO Npo3payeH u He
MMeeT BCTPOEHHbIX 3/1IeMEHTOB, B NPOTVBHOM C/ly4aB OH [O/KeH ObiTb NOMELLEeH BHe nyyka. MorpelwHocTb
(cTaHgapTHOE OTK/IOHEHWe 1a) 3TOro KOHTPOJILHOTO AeTeKkTopa Ao/KHA 6bITh He 6o/1ee 2 %. COOTHOLIEHUS
MeXAy MokKasaHUsMV KOHTPOJIbHOTO AeTeKTopa M 9KCMo3uLMOHHOW fgo3oint B MIOCKOCTU NMPUEMHUKA
N30OBPAXEHWSA gomkHbl 6bITh onpegenersl ans kaxgoro KAYECTBA U3NTYYEHWNA (cm. Takxke 4.6.2). ina
yMeHbLeHus acpektoB OBPATHOIO PACCEAHWSA oT 06beKTOB No3aaun npueMHuKa 4O/HKHO 6b1Tb 06ecne-
4YeHO MUHUMasIbHOE paccTosHe 500 MM [0 KaX0ro U3 aTX 06bEKTOB.

MpumeyvyaHune — Ha kannbpoBKy KOHTPONILHOTO AeTeKkTopa MOryT BAUATbL nonoxexHne JOMNONHUTENBHOIO
PUNNBTPA n nonoxeHne WTOPOK B n3nyyarene. MoaToMy usMeHeHne Ux NoMoOXeHUs TpebyeT nepekannbpoekn KOHTPO/ib-
HOTo feTekTopa.

MpepacTaBneHHas reoMeTpusi UCNOMb3yeTCsa Kak A1 NosyYyeHus U306paxeHns ofAHOPOAHOro Mnons B
MNOCKOCTU NPUEMHUKA N3OBPAXEHWSA (ansa oueHkn @YHKLV NMPEOBPA30OBAHUA n CMNEKTPA
MOLWHOCTW WWYMA), Tak n gns nonyyenusn ndobpaxeHns TECT-OBBEKTA (cm. 4.6.6). MNpu Bcex namepeHu-
AX AOMXKHA OblTb 3KCMOHMPOBaHa ogHa 1 Ta xe ob6nacte MOBEPXHOCTW AETEKTOPA. MonoxeHne LeHTpa
3TOM 06/1aCTV NO OTHOLLEHUIO NGO K LEeHTPY, MM60 K rpaHuLam L poBoro peHTreHOBCKOro NpuemMHuka gon-
XHO ObITb 3a(PMKCMPOBAHO.

Mpu onpegeneHnn CMNEKTPA MOWHOCTW WYMA wunn  ®YHKUMAWM TMPEOBPA3OBAHUA
TECT-OBBEKT ygansior.

4.6 YCnoBus 3KCMOHUPOBaHUA

4.6.1 O6wue ycnosus

Mepepn NO6LIMU UCMbITAHUAMW [A0/MKHA 6bITb NpoBeAeHa kannbposka LMGPOBOrO PEHTFeHOBCKOro
npuveMHuKa, T. e. NpoBefeHbl onepauumn, HeobxoanMble A8 KOPPEKL MU AaHHbIX B COOTBETCTBUM C pa3genom 5
HacTosiwero crtaHgapta. MNepekannbposka LIMPPOBOIro NMPMEMHWUKA PEHTITEHOBCKOIO MN3OBPA-
XXEHNA mexay nobbiMn cepnsiMm UsMepeHuii He JoNyCKaeTCs.

YpoBeHb 3KCNO3ULMOHHOW A03bl AO/MKEH ObITb BbIOPAH TakMM, KOTOPbIA MCNONb3YyeTCA NpU NPUMEHEHNN
LUN®POBOIro NPMEMHUKA PEHTTEHOBCKOIO N3OBPAXEHUA B knMHNYecKoi npakTuke. Takoli ypo-
BEHb 3KCMO3ULIMOHHOW [,03bl Ha3blBAETCA «HOPMasIbHbIM YPOBHEM» W ONpeAenseTca npeAnpuaTnemM-n3roto-
BUTE/IEM.

LonxHbl 6bITb BbIGpaHbI, N0 KpaiiHel mepe, ABa A0NOMHUTENbHbLIX YPOBHS 3KCNO3ULMOHHOW A03bl; OAVH
B 3,2 pasa Bbile, ApYyroil — B 3,2 pasa HWXe «HOPMaslbHOT0 YPOBHSA». MNpu N3MEHEHNN YPOBHSA 3KCMO3ULMOH-
HOW [,03bl HE flonycKaeTCcs U3MEHeHNe HACTPOEeK CUCTEMbI (HaNnpUMeEp YCUNEHNUA U T. 4.).

6
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NMprnmeyvyaHne — KoadpduumeHT 3 8 ypOBHAX [03bl Bbille U HUXE «HOPMaSbHOrO» NPUGAU3NTENIBHO COOTBE-
TCTBYET CBET/IbIM 1 TEMHbIM 0671aCTAM B npejenax 0HOro peHTreHOBCKOro 3o6paxeHus.

Onsa TOro, 4To6bl NEpPeKpbITh Anana3oH PasNYHbIX KITMHUYECKUX NPUIOXKEHWN, MOTYT ObiTb BblGpaHbI
[OMONHUTENbHbIE «HOPMasIbHblE YPOBHU». [INA 3TUX AONOMHNUTESIbHbIX «HOPMasIbHbIX YPOBHEWR» MOryT 6bITb
BblGpaHbl Apyrve HaCcTPOIKN CUCTEeMbI, KOTOPbIe f0/MKHbI OCTaBaTbCA HEV3MEHHbIMU B TEUEHWEe BCEr0 BPEMEHMN
NpPOBeAEHUS UCNbITAHWIA.

Kaxpasa AKCMNO3NLNA gonmkHa 6bITb HeNpepbIBHOM. I3MeHeHre 3KCNO3MLVOHHON A,03bl NPOM3BOANTCSA
n3MmeHeHnem AHOHOIO TOKA PEHTTEHOBCKOW TPYBKW nnun nameHernem BPEMEHW SKCMO3WLNN,
WAN TOKa 1 BpeMeHn ogHoBpeMeHHo. BPEMA 3KCMNO3NLINW nypoBeHb 3KCNO3ULMOHHO 4,03bl AO/KHbI COOT-
BETCTBOBAaTb 3HAYEHUSAM, UCNO/Ib3YEMbIM B K/IMHUYECKOM NpakTuke ANns gaHHoro LIM®POBOIO NMPUEMHUKA
PEHTTEHOBCKOIO M30OBPAXEHWNA. Heobxogumo yctpaHnte QPPEKTblI BINAHUA «OCTATOUYHbIX.»
CUTHANOB (cm. 4.6.3).

Ycnosumsa 3KCnosmumn NpuBogAT B OTYETe BMECTe C pesysbTatamu (CM. pasfesn 7 HacTOSILEero craH-
fapTta).

Mpyn nsmereHnn AHOLHOTO TOKA PEHTTEHOBCKOWM TPYBKW nnn BPEMEHUW 3KCMO3WLWN Heo6-
xoaummo KoHTponuposate KAHECTBO N3NTYUYEHWA (0HO A0/1XHO 6bITb NPOBEPEHO HA CAMOM HU3KOM YpPOBHE
9KCMO3MLNOHHON [,03bl).

4.6.2 VN3mepeHue 3KCNO3NLUOHHON A03bl

3KcnosnunoHHyw ao3y Ha NOBEPXHOCTWU AETEKTOPA wusmepswT cooTseTcTBylowmmu LO3N-
METPAMW. fns aToii uenn LLMOGPOBOW MPUEMHWK PEHTFEHOBCKOIO M30BPAXEHNA ypanswT 3
NMYYKA PEHTTEHOBCKOIO W3NYYEHWA u Ha ero MecTo MOMeLWailT YyBCTBUTE/bHbIA 3/1eMEeHT
OO3VMETPA (nocne ANAPPATIMbI S3 B nnockoctn MOBEPXHOCTU AETEKTOPA). Heo6xoaumo nosabo-
TUTbCA 06 YyMeHbLUeHUN 06paTHoOro paccesHus. HeobxoAnMo Takke onpefennTb 1 3anncaTb B3aVMOCBA3b
nokasanuin JO3VNMETPA 1 KOHTpO/IbHOTO AeTekTopa (ecnu ucnonb3yetcs). ATy B3aMMOCBA3b NCMO/b3YIOT
ONS BbIYNC/IEHUSA 3HAYEHUS IKCMO3MLMOHHON A03bl Ha NMOBEPXHOCTW AETEKTOPA, korga BbINOAHAKT
SKCNO3NUKMKO gna onpepenenna ®YHKUWN MPEOBPA3OBAHUNA. CMNEKTPA MOWHOCTN WYMA un
OYHKUNW MEPEOAYN MOAYNALNWN. PekomeHayeTcs NPOBOAUTL OKOO MNATU M3MEPEHUI 3KCMO3ULMOHHO
[103bl, JOCTOBEPHbLIM CUATAIOT NOJIy4YEeHHOE CpeHee 3HaYeHne.

MpumevyaHune — [N ymeHblWeEHNs 06PaTHOrO pacCesHUs MOXHO MOMECTUTb CBWHLOBbIV 3KpaH TOJLLWUHOWA
4 MM Ha pacctosaHum 450 mm nosagn JO3VUMETPA Bblio 3KCNepuMeHTabHO A0Ka3aHo, YTO Npu 3TUX YC/IOBUAX YPOBEHb
PACCEAHHOIO U3NYYEHWUA He npeBbiwaeT 0,5 %. ECnu CBUHLOBbLI 3KpaH pasMecTUTb Ha paccTosHun 250 MMm. ypo-
BeHb PACCEAHHOIO U3NYYEHWA He npeBbicUT 2.5 %.

Ecnn  undpoBOii PEHTreHOBCKUA MNPUEMHUK HEBO3MOXHO YAanuTb, 3JKCMNO3MUMOHHAA [o3a Ha
MOBEPXHOCTW AETEKTOPA moXeT 6bITb BblUMC/IEHA MO 3aKOHY 06paTHbIX KBaApaTtoB paccTtosHusa. Ans
3TOr0 3KCNO3ULMOHHYI [03Y U3MEPAT Ha pasnuyHbiX pacctoaHuax oT ®OKYCHOIO MATHA nepepg
MOBEPXHOCTbLIO AETEKTOPA. MNpu npoBeAeHUn 3TUX U3MepeHuii cnegyeT nsberatb N3nyvyeHus, paccesH-
Horo ot TMOBEPXHOCTW [AETEKTOPA. PekomeHgyeTcsi, 4TO6bl MWHUMAa/SIbHOE paCCTOSHWE MeXAay
MOBEPXHOCTbLIO AETEKTOPA 1 uyBcTBUTENbHBIM 3/1eMeHTOM JO3VIMETPA 661710 pasHo 450 Mm.

Ecnun ncnonb3yeTtcs KOHTPO/bHbIV eTeKTop, TO CTPOSIT creaytoLyto 3aBrcumocTs f{d) kak dhyHkumto pac-
ctosHuA d mexay ®OKYCHbIM MATHOM n JO3VMETPOM:

Moka3aHne KOHTPO/IbHOTO AeTekTopa

JkcTpanonupys 3ty NpubansmMTenbHO NIMHEHY 3aBUCUMOCTL A0 pacctosHua mexay ®OKYCHbIM
MATHOM n NOBEPXHOCTbLIO AIETEKTOPA v , nonyyatT OTHOLIEHWE NokasaHuii fBYX NpMbopoB Ha pac-
CTOSIHWM Tba, YTO NO3BOJISIET ONPEAENNTL YPOBEHb 3KCNO3MLMOHHOM A03bl Ha MOBEPXHOCTW AETEKTOPA
0N KaX0ro nokasaHust KOHTPOJIbHOrO AeTekTopa.

Ecnv KOHTPONbHbIV 4ETEKTOP HE UCMO/b3YeTCs, TO CTPOUTCS 3aBUCUMOCTb KOPHS KBaApaTHOro U3 obpar-
HOro 3HauyeHusa nokasaHua JO3VMETPA ot pacctosHua mexgy POKYCHbIM MATHOM n JO3VMETPOM.
MoBTOpAs Npoueaypy 3KCTPanonsAumMm, NPUBEAEHHYIO Bbllle, NOSyHYaloT 3HaYeHUe 3KCNO3ULMOHHOW [03bl Ha
NMOBEPXHOCTW AETEKTOPA.

MpumeuyaHune — Ana ymeHblweHna BnmaHna PACCEAHHOIO U3NYYEHWUA moxeT 6biTb NCNOMb30BaH CBUH-
LOBbI/i NNCT TONWWHONK 4 Mbl. NOMeLWeHHblli nepes MOBEPXHOCTbLIO AETEKTOPA.
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4.6.3 WNcknouveHue BnuanHna «OCTATOUYHbIX» CUTHATOB

«OCTATOUYHbIE» CUTHANDBI moryT BnuATb Ha pesynbtatbl usmepexHna ®YHKLNW MPEOBPA3O-
BAHUSA n CMEKTPA MOLHOCTU LWYMA 1, cnegosaTenbHo, Ha nsMepeHue KBAHTOBOW OO ®EK-
TUBHOCTW PEFMCTPALNN.

QPPEKT BNINAHNA «OCTATOUYHbIX» CUTHATIOB moxeT BkntoyaTb B cebs aaauTuBHyto (4o6aBou-
HOe CMeLLeHne) M MY/IbTUNIMKATUMBHYI0 (M3MEHEHUe yeuneHus) coctaBnsolme. 3HayeHuss 06enx coctaBnsio-
LLMX JODKHbI ObITb OLLEHEHDI.

B npouecce oLeHkn OPEKTA BANAHUSA «OCTATOYHbIX» CUTHANIOB LIMGPOBOW MPUEMHUK
PEHTTEHOBCKOIO M3OBPAXEHWA pomxeH pabotaTb B COOTBETCTBUM C peKOMeHAauusmu npegnpus-
TMA-n3rotoBmTeNns. [o/mkeH 6biTb BbAEPXKAH MUHMMAsbHbIA MHTEPBaS BPEMEHN MeXAy ABYMS nocnefosa-
TenbHbiMn 3KCMNO3INLINAMW (KoTopbli onpeAensioT Npu UCNONb30BaHWM Npouenyp, NpuBEAEHHbIX B
npunoxeHun A) ¢ Tem. 4Ytobbl He ponycTntb BAMAHUA «OCTATOUHbIX» CUITHANOB Ha u3MepeHue
KBAHTOBOW 30 ®EKTUBHOCTU PEMUCTPALMN.

MpumeyvaHnune — MoasneHnto «OCTATOYHbIX» CUTHATOB moryT cnoco6cTBOBaTh CreayloLme ocobeHHoc-
™ LUMOPOBOIro NPUEMHUKA PEHTFTEHOBCKOIO M3OBPAXEHWA: cooTHOWweHNne BpeMeHN 06/1yYeHUss U BpeMeHun
CUYMTbIBAHUS MH(DOPMAL MK, METOA CTUPAHWNS OCTATKOB NpeAblAyLero n3obpaxeHuns, BpeMs OT OKOHYaHUS CTUPAHUSA [0 HO-
Boli QKCMO3ULINW, Bpema OT OKOHYaHUS cuUnTbiBaHWUS fo HoBolt AKCMO3UNL NN, ncnonb3oBaHne «UKTUBHOIO CUUTbIBA-
HUSA» ANA CTUPaHNSA OCTaATKOB NpeablAyLiero n3obpaxeHua nT. g.

[OnsaoueHkn IOPPEKTA BINAHUA «OCTATOUHbIX» CUTHA/IOB fomkHa 6bITh MCNOAb30BaHa npoue-
Aypa. onvucaHHas B NPUIoXeHUn A.

4.6.4 2SKCMNO3NUWA agna onpegenenna ®YHKLUN MPEOBPA30OBAHNA

HacTpolikn UMPPOBOIMO NPUEMHUKA PEHTTEHOBCKOIO M3OBPAXXEHWUSA AoMKHBI BbITb TAKUMHA
Xe. KakB cnyyae nonyvyeHus ndobpaxeHns TECT-OBBEKTA. Ycnosus 9KCMO3UUWMWN gonxHbl COOTBETCTBO-
BaTb reoMeTpum, NpecTaB/IeHHON Ha pucyHKe 2. Ho 6€3TECT-OBbEKTA. 3KCno3nLMOHHY0 03y M3MEpPSIOT B
cooTBeTCTBUMU C 4.6.2. PYHKLUNIO NMPEOBPA3OBAHNA onpefensaT B gnanasoHe 003 OT HyNsA A0 4YeTbl-
peXKpaTHOro NPeBbILEHNS «HOPMa/IbHOTO YPOBHSI».

OYHKLUWNKO MPEOBPA30OBAHWNSA ans HyNneBoro ypoBHS 3KCNO3ULMOHHOM [03bl MOXHO ONpeaensTb No
«TEMHOMY>» N306paxeHunto, MOy4YEeHHOMY NPV TEXKE YC/I0BUSAX, YTO U 06bIYHOE PEHTTEHOBCKOE N306paxeHue.
MWHUManbHbI YPOBEHb 3KCNO3ULMOHHOM A03bl HE A0/THXEH NPEBbILLATh NATOM YaCTN «HOPMaslbHOTOYPOBHS».

B 3aBucumoctn oT opmbl OYHKLUNN TMPEOBPA3OBAHUA wMn3MeHSAeTcs 4Mcno HeobXoAnMbIX
SKCMO3ULINN: ecnn HYXHO NPOBEPUTHL TONTLKO NUHelHOCTL PYHKLIMN MPEOBPA30BAHUS, gocTaTouHo
nat 9KCMO3ULNI, 3KCNo3NLMOHHbIE A03bI KOTOPLIX PABHOMEPHO pacnpeaeneHsl BHyTpu Tpe6yemoro ana-
nasoHa. Ecnu onpegensaiot nonHyo ®YHKLUNKO MPEOBPA3OBAHNA, TO 3KCno3uUMOHHAA [03a LO/HKHA
N3MEHATLCA Tak. YTOObl MakCcUMasnbHOe yBefmyeHue AecATUYHOro norapudpma fo3bl 66110 He 6onee 0.1.
KAUECTBO U3/MTYYEHUA ana Bcex 3Ha4YeHWn 3KCMO3ULMOHHONM [03bl fO/TKHO OCTaBaTbCsA HEU3MEHHbLIM 1
Z0/HKHO 6bITb NPOBEPEHO A1 CAMOTO HU3KOTrO YPOBHSA 403bl. B C/ly4ae OTKNIOHEHNSA OT 3TUX TpeboBaHuii MoXeT
6bITb yBENNYEHO paccTosHue mexgy ®OKYCHbIM NATHOM 1 MOBEPXHOCTbLIO AIETEKTOPA.

4.6.5 SKCNO3NUNA gna onpepgenennsa CMEKTPA MOWHOCTU WWYMA

HacTpolikn LUMPPOBOIO NPUEMHUKA PEHTTEHOBCKOIO M3OBPAXXEHWUA A0oMKHBI BbITh TAKUMUA
Xe. Kak 1 B cnyvyae nonydeHua nzobpaxeHus TECT-OBBEKTA. Ycnosus 3KCMNO3UNLIMN pgonxHbl cooT-
BETCTBOBaTb reoMeTpumn, NpeACcTaB/eHHOR Ha pucyHke 2. Ho 6e3 TECT-OBBbEKTA. 3KCNo3uLMOHHYI0 [,03Y
N3MepsT B COOTBETCTBUM C 4.6.2.

[nsa nonyyenna CMEKTPA MOLWHOCTW WWYMA (yuutbiBaemoro sBnocnegctenm gns sbluncnenns DQE)
MCMoNb3yT KBaApaTHY0 061acTb pasmepamu Nnpuéan3nTensHo 125 -25 MM. pacnonoXeHHYyto 3a kBaapaTtHoi
OVA®PATMOW 83c pasmepom okHa 160-160 MM B LIeHTPasIbHOl YacTy NPUEMHIKA.

Habop AaHHbIX AO/MKEH CofepxXaTb, Mo KpaiHeih Mepe, 4 M/TH He3aBMCUMbIX 3/1EMEHTOB N306paXKeHNs
(nukceneli), NONYYEHHBIX U3 OQHOTO WAN HECKOJSIbKNX HE3aBUCUMbIX M306PaxXeHNin paBHOMEPHO 3KCMOHMPO-
BaHHoli MOBEPXHOCTW AETEKTOPA, npuyemM kaxpaoe usobpaxeHue A0/HKHO UMeTb, No KpaliHeli mepe,
256 nukcenen no kaxpow M3 NpOCTPaHCTBEHHbIX koopAuHat. Ecnu Heobxoaumo 3apernctpuposaTb 6onee
0 HOrO U306paXeHus, TO BCe OTAeNbHbIe N306paXeHns f0/MKHbI 6bITb NOTyYeHbl Npy ognHakoBbix KAHECTBE
N3NYYEHNA 1 3Ha4YeHUmM 3KCNO3MLMOHHON A03bl. CTaHA4ApPTHOE OTK/IOHEHME 3KCMO3MLMOHHO A03bl OT cpes-
Hero 3HaYeHUsi NPW NoMyYeHUN Pa3NNYHbIX N306PAXEHUI He A0/KHO NpeBbiwaTth 10 %.

8



FOCT IEC 62220-1—2011

NMpumeyaHne — MUHUMANBHO HEOGXOAMMOE YNCIO HE3ABUCUMBIX NUKCenell ABnaeTcs cneacTsnem Tpebye-
MO TOYHOCTHW, KOTOpas onpefenseTca MUHUMaNbHbIM YUCNOM o6nacTeil nHTepeca ROI. Ana onpegeneHns ABYXMepHOro
CMEKTPA MOWHOCTUW LWWYMA c norpelwHocTbio 5 % TpebyeTcsi He MeHee 960 nepekpbiBatowmxca o6nacrteli c cymmap-
HbIM YNCNOM He3aBUCUMbIX Nukcene npubnusntenbHo 16 mnH (Npu 3agaHHOM pasmepe o6nactu). MNpoueaypsl ycpegHe-
HUA W CTIaXMBaHWUA [aHHbIX, KOTOPble UCNONbL3YIOT B AanbHelllleM AN NOSyYeHUs cevyeHns PYHKLNM BAONb OHOI 13 KO-
opAvHaT. MNO3BONAKT CHU3UTL TpebGyemMoe 4YUCNO0 He3aBUCUMbIX Nukcenei po 4 mnH (Npu 3Tom obGecneuyunBaeTcs
HeobxoaMmasi TOYHOCTb).

Heo6xoA41mo N03aboTUTLCA O TOM. YTOObI He 6bI10 KOPPENALUN MeXay OTAeNbHbIMK (NocnefoBaTe lb-
HbIMK) n306paxeHnamun (QPPEKT BINAHNA «OCTATOUHBLIX» CUTHANOB, cMm. 4.6.3). HacTpoliku cucte-
Mbl HE J0/KHbI U3MEHSATLCS BO BpeMs Bcex AKCMO3ULINN.

N3o06paxeHuns gns onpegeneHus CMNEKTPA MOWHOCTU WYMA gonxHbl 6biTb MOMyYEHbl NpU TPEX
pasfINyHbIX YPOBHSAX [,03bl (CM. 4.6.1): 0AHOM «HOPMa/IbHOM>» YPOBHE U iBYX, OT/INYAIOLWNXCA OT «HOPMasibHO-
ro» B 3.2 pasa (B 60/1bLUYI0 ¥ MEHbLLYIO CTOPOHbI).

4.6.6 OKCMNO3MUWMA c TECT-OBBEKTOM

Ycnosua OKCMO3ULUWMW pgonxHbl cOOTBETCTBOBATb reoOMeTpuu, NpeAcTaB/eHHON Ha pUcyHke 2.
TECT-OBBbEKT nomewyatoT HenocpeactseHHo Ha MOBEPXHOCTb AETEKTOPA. TECT-OBBEKT pacnona-
raloT HaKkMOHHO NOA YIOM « KOCW, NapanfienbHoi KoMoHKaM unv psagam MaTpuubl n306paxeHus, npuyem
yron « Bbl6upaloT B AnanasoHe 1,5e—3°.

MpumevyaHune 1— MeTof, NCNONb3YWOLWNIA perucTpaunio nsobpaxeHna «HaknoHeHHoro TECT-OBBEKTA»
(oTHOCUTENBHO pPALOB M KONOHOK MATPULbI N3OBPAXEHWSA), npuHaT n B gpyrux ctaHgaptax (ISO 15S29 n ISO 12233)
nnpeacTas/ieH B pa3iMyHbIX Ny6anKaumnax, NocBsWeHHbIx onpegenednio @YHKUNN NEPEJAYN MOAYNALNN.

MonoxeHnne TECT-OBBEKTA f0/1KHO 6bITb OTPErynpoBaHo Tak. YTo6bl naockocTb TECT-OBBEKTA
6bina nepneHgukynapHa Kk LIEHTPAJIbHOM OCW MYUYKA PEHTITEHOBCKOIO W3/IYYEHUS, a kpaii
TECT-OBBEKTA 6bi1 MakcuManbHo npuénmked k LIEHTPA/IbHOM OCU MYYKA PEHTFEHOBCKOIO
N3NYYEHUA.

MpumevyaHne 2— OTKNOHEHNA OT NAeanbHON YCTAHOBKM NPUBEAYT K 3aHUKEHUIO oueHkn MTF.

B npouecce ucnbitaHnii 4O/MKHbI 6bITb NponssegeHbl gse AKCMO3NLUNU ¢ TECT-OBBEKTOM, nome-
LeHHbIM B MYYOK PEHTTEHOBCKOIO U3TYUYEHUA: nepBas, koraa kpali TECT-OBbEKTA opueHTMpoBaH
npnénn3nMTENBHO BAOMb KOJIOHOK, M BTOpas — Koraa kpaiki opueHTMpoBaH BAoNb psgos MATPULbI
MN3O0BPAXEHWA. PacnonoxeHue Apyrux afieMeHToB reoMeTpum (CM. pPUCynok2) octaeTcst HeM3MeHHbIM. Mpu
HoBOM pacnonoxeHun TECT-OBBEKTA Heo6xoAnMO CHOBa OTPeryipoBaTh ero NosiI0XXeHne OTHOCUTE/TbHO
LIEHTPA/IbHOWM OCW MYYKA PEHTTEHOBCKOIO U3/TYYEHUA.

N306paxeHns ans onpegeneHns MTF fo/mkHbl 6biTb NOMyYeHbl NPU OLHOM W3 TPeX YPOBHEW [03bl
(cm. 4.6.1).

5 KoppektnpoBka HEOBPABOTAHHBIX JAHHbLIX

[JonyckatoTcs cnepywowme BuAbl JIMHENHOW W He3aBWCUMOW OT W306paXeHns KOpPPEeKTUPOBKM
HEOBPABOTAHHbLIX JAHHbIX ana nonyyenna ®YHKUWN MPEOBPA3OBAHUA, CIIEKTPA MOLWHOCTU
WYMA n @YHKLUMW MEPEJAYN MOAYNALINA:

- KOPPEKTNPOBKA, NPV KOTOPOIi AeDEKTHbIE NMKCENN MOTYT OblTb 3aMEHEHbI COOTBETCTBYHOLLMMU 3HaYe-
HUAMM (Kak Npu HOpMaslbHOM K/TMHUYECKOM UCNOIb30BaHNW);

- KOPPEKTNPOBKA B yCNOBMAX paBHOMepHOro o6nyuyeHns MOBEPXHOCTW JETEKTOPA (moxeT npume-
HATbCA KakK Np1 HOPMasIbHOM K/TMHUYECKOM UCMO/Ib30BaHNK), BKIOYalLLas B cebs:

KOppeKL o Heo4HOPOAHOCTN PEHTIEHOBCKOIO NoJS.

KOMMNeHcaLMio cCoCTaBAAOLW el CUrHana B OTCYTCTBME PEHTTEHOBCKOMO U3/1y4YeHNs («TEMHOBbIX TOKOB»),

BblpaBHUBaHNE KO3I(PULNEHTOB Nepefayn OTAe IbHbIX KaHas10B;

- KOMMeHcaLuns reoMeTpUYEecKnX NCKaXKeHWI (Takas Xe, Kak 1 Py HOPMasibHOM K/TMHUYECKOM UCNOJb30-
BaHUK).

MpumeuaHune — B HEKOTOPbIX AeTekTopax aBTOMaTMYeCku ocyljecTBiseTcA NnHeliHaa o6pa6oTka nsobpa-
XeHuit. Mopgo6Has o6paboTka fonyckaeTcs, eCnv oHa ABNAETCA NMHEeHOW 1 He3aBUCMMOi OT BuAa n3obpaxeHus.
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6 OnpepaeneHne KBAHTOBOW 3d®EKTUBHOCTU PEMCTPALIAN

6.1 OnpepeneHHo u popmyna ana DQE{u, v)

YactoTHO-3aBucuMyto KBAHTOBYHO SOPEKTUMBHOCTb PETMCTPALUNWM DQE{u. V) BbluMcASAOT NO
dopmyne

*
DQE(u. v) - G2MTF2u, v) VTAJ”((\)A'/,V) (>

B COOTBETCTBUY C [2] (BbipaxeHue 2.153).

B cooTBeTCTBMM C TpeboBaHUsAMU HacToswero ctaHgapta CMNEKTP MOLWHOCTUW WYMA Ha Bbixoge
Wout(u, v) n ®YHKUWNIO MNEPEJAYN MOAYNAUUMWN MTF{u. v) UNOPOBOIro MNMPUNEMHWKA PEHTIE-
HOBCKOIo W30OBPAXEHWA BblunucnatwT ¢ ucnonbi3oBaHunem JIMHEAPU3OBAHHbBLIX OAHHbIX.
NNHEAPW3OBAHHbLIE AAHHbBIE nonyuatot, npumerss ®YHKLNKO MPEOBPA30OBAHUA k NCXO4HbIM
OAHHbBLIM (B cooTtBeTcTBUU C 6.3.1); TMHEAPVU3OBAHHBLIE JAHHBLIE nmeloT pasmepHOCTb — YNC/O0 KBaH-
TOB Ha eguHuLy naowaan. KoadduuneHT ycunenus npuemMHnka G Ha Hynesoii MPOCTPAHCTBEHHOM
YACTOTE no copmyne (1) aBnseTcs yacTblo (OyHKLUUM Mpeobpas3oBaHus U NO3TOMY He onpegensercs
oTAENbHO.

Takum o6pasom, pabouyas copmyna A8 oOnNpefesieHns 4YacTOTHO-3aBUCUMOWA KBAHTOBOW
QOPEKTUBHOCTU PETMCTPALMN DQE(u, v) umeet sug

DQE(u. v) =MTF\u. \/)AI{|6<I\'P)'), 2>

rae MTF (n.V) — oYHKUWA NEPEJAYN MOAYNALNN LINGPOBOIo NPUEMHUKA PEHTTEHOBCKOIO
M3OBPAXEHWA, onpegensemasn B COOTBETCTBUM C 6.3.3,;
Win(u, v)— CMNEKTP MOWHOCTW LWYMA paguaunoHHoro nons Ha NMOBEPXHOCTW AETEKTOPA,
onpejensemblii B COOTBETCTBUM C 6.2;
WOJu. v) — CMNEKTP MOLWHOCTW LWUYMA Ha Bbixoge LIMOPOBOIO NMPNEMHWMKA PEHTITEHOBCKO-
O N3OBPAXEHWA, onpeaensieMblii BcooTBeTCTBUM € 6.3.2.
6.2 MapameTpsbl, UICNONb3yeEMble A8 BbIYUCIEHNA

Ons onpegenennss KBAHTOBOW 3®®EKTVIBHOCTW PETUCTPALMW BbIMMCASAIOT BXOAHOI (Ha
MOBEPXHOCTW AETEKTOPA) CNEKTP MOWHOCTW WWYMA WJu, v) no gopmyne

Win(u,v) = K*SNRI, 3

roe Ka— nsmepernHas KEPMA B BO34YXE (akcnosuunoHHas gosa B NMNJIOCKOCTN MPUEMHWNKA N3OBPA-
XXEHWNA). pasmepHoCcTb — MKIp;

SNRZ, — BefinunHa, paBHas KBafpaTty OTHOLLEeHUSA CUrHaa — LWyM. npusegeHHomy k gose B MNJIOCKOCTN
NMPUEMHWKA N3OBPAXXEHWA, pasmepHocTb — 1/(MM2 MKITp) (cMm. Tabnuyy 2).
B HacToseM cTaHAapTe UCNoNb3ytoT 3HaveHns SNR2 no Tabnuue 2.

Ta6nuua 2— MapameTpbl, UCNOb3YEMbIE 411 BbIYUCIEHUI

KA EOBOVB WA SAR. V'[o)
rROA3 21
ROAD A
ROA 7 I
RA9 3077

[ononHutenbHas uHopmauumsa no selumcieHunio SNR?n npusegeHa B npunoxexumm C.

6.3 OueHKa pas/InyHbIX NapaMeTPOB C UCMOJIb30BAHUEM 3apPErNCTPUPOBAHHBIX N306PaAXEHNI

6.3.1 JlnHeapusauusa gaHHbIX

NNHEAPWN30BAHHBIE AAHHbLIE BbluncnsioT, npumeHss o6paTtHyto @YHKU VKO NMPEOBPA30OBAHNA
K MCXOAHbIM OAHHBLIM ana kaxgoro nukcens. Nockonsky ®YHKLUNA MPEOBEPA30OBAHWA npeacrtasnaeT
cob6oii 3aBNCUMOCTb YpoBHSA ApkocTn (MCXOAHbLIE OAHHbBIE) oT uicna KBaHTOB Ha efuvHWLy nowaaun.
NMHEAPWN3OBAHHbIE JAHHbIE nMetoT pa3mepHOCTb «4MC/0 KBAHTOB Ha e4MHULY NioLaan».

to
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NMpumeuyaHne — Ana nuHeitHoih ®YHKLUNW NMPEOBPA30OBAHUSA 3TO BblYMCNEHUE CBOAUTCS K YMHOXEHUIO
NCXOAHbIX AAHHbIX Ha cooTBeTCTBYOLWMIA KO3 PULUEHT npeobpazoBaHuna.

®YHKLMIO NMPEOBPA30OBAHWSA onpenensioT no n306paXeHUsiM, NOSTyYEHHbIM B COOTBETCTBMM C
4.6.4.

BbIx04HOE 3HA4YeHMEe SAPKOCTM BbIYUCASOT ycpefHeHWeM sipkocTeil B o6nactu 100 100 nukcenei B
LeHTpe 3KCMOHUPOBaHHON o6nacTu. 3HavyeHuss ApkocTn nukcenei ssnsawTca WCXOAHbIMU OJAHHbBIMU,
nonyyeHHoiMn n3 HEOBPABOTAHHbIX JAHHbIX, KoppeKuusa KOToOpbIX BO3MOXHa TO/1bKO B COOTBETCTBUM C
TpeboBaHusAMM pasgena 5. CTpOAT 3aBUCMMOCTb BbIXOAHOTO 3HAYEHWA SAPKOCTU OT BXOAHOrO CUrHana, KoTo-
pbIil npeacTaBnAeT co60M YNCI0 IKCNOHNPOBAHHbIX KBAHTOB Ha eAnHMLY naowaan O (BbIYNCAAIOT YMHOXEHW-
em 3HavyeHuss KEPMbl B BO34YXE (akcno3uuuoHHol fo3bl B MTOCKOCTUN NPUEMHUKA N3OBPAXEHNA)
Ha 3HauyeHune SNRI pansa 3agaHHoro KAHECTBA N3/TYYEHWUA, npuBegeHHoe B Tabnmue 2 (cm. 6.2).

3KcneprMeHTabHble faHHble A0/MKHbI ObITb CrAAXEHbI MPY UCMONb30BaHNN COOTBETCTBYIOLLLEN CrNaxXu-
Batowel pyHkunn. Ecnn npegnonaratot, yto PYHKLUNA MPEOBPA30OBAHUA sBnseTca nuHenHol (Bbinos-
HAIIOT TO/IbKO MATb 3KCMO3ULMIA B COOTBETCTBUM C 4.6.4), CrnaxvBaHue [O/HKHO OblTb OCYLLECTB/IEHO Nnpu
MCNOMb30BaHNN NMHENHOW yHKLMKN. CrnaxeHHble aHHble [0/MKHbI COOTBETCTBOBATL CrieAyowmm TpeboBa-
HUAM:

- KBagpaTt KoathduumneHTa koppensauni R1r 0.99;

- OTHOCUTENIbHOE OTK/IOHEHUE KaX[0M 3KCNepMMeHTaIbHOW TOUKM OT COOTBETCTBYHOLLLEr0 3HAYEHNSA Ha
CrnaxeHHoW PyHKLUM fOMKHO 6bITb He 6onee 2 %.

6.3.2 CMNEKTP MOWHOCTU WWYMA (WPS)

CNEKTP MOWHOCTN WYMA Ha Bbixoge LWNOGPOBOIro MNPUEMHWKA PEHTFEHOBCKOIO
MN3OBPAXEHWA WO (u. v) onpenenstoT no n3obpaxeHusm, noayyeHHbIM B COOTBETCTBUM C 4.6.5.

YyacTok n3obpaxeHus 0AHOPOAHO-3KCMoHNpoBaHHo NMOBEPXHOCTU AETEKTOPA, ucnonb3yemsii
ans aHanm3a NPS. gonmkeH 6biTb pa3buTt Ha kBagpaTHble 30Hbl, Ha3biBaeMble ob6nacTamu uHtepeca ROI. Pas-
Mepbl Kaxoi o6nacT nHTepeca Ans BbluncneHns yactHoro CNEKTPA MOLWHOCTUW WYMA fomxkHbl 6bITb
256 256 nukcenei. 3Tn obnacTu nHTepeca AO/MKHbI MepekpbiBaTbCA Ha 128 nukceneli Bo60MX (ropn3oHTasb-
HOM 1 BEpPTUKa/IbHOM) Hanpas/ieHUsx (CM. pucyHok 3). NMycTb nepeas 061acTb UHTEPECA HAYNHAETCSH C BEPXHe-
ro 1eBOro yrna aHaavM3npyemoro yuyactka W3obpaxeHus, nocne cmelleHua Ha 128 nukceneli B
ropn3oHTasIbHOM HanpaB/ieHMn BNpaBso, MO/1y4aloT BTOPYH0 06/1aCTb MHTEpeca, KoTopas NepekpbiBaeTCs Hano-
NOBVHY C nepBoii obnacTblo. Cneaytollyto o6n1acTb UHTepeca nosyyatoT, nepemelyas BTOpylo 061acTb Ha
128 nviKcenei B ropu3oHTa/IbHOM Hanpas/fieHuu Bnpaso. 3Ty nNpoueypy BbINOMHAIT 4O TeX Mop, noka He
3aKOHYUTCSH MepBas ropM3oHTanbHas «nosoca». 3aTeM BO3BPALLAOTCA K /1IEBOV CTOPOHE U, CMECTUBLUWCH Ha
128 nukceneli B COOTBETCTBYIOLEM BEPTUKA/IbHOM HanpasieHnn (BHX3), NOy4aloT BTOPYHO rOPU30HTabHY0
«nosnocy». [ipurasick B BEpPTUKaSIbHOM HanpasieHum, NonyyarT criegytoLimne «noaockl» A0 TeX Nop. noka Becb
aHanM3npyeMblil y4acToK M306paxeHns (pasmepamu npuban3nTensHo 125 <125 mm) He 6yaeT nokpeIT o61ac-
TAMU MHTEpeca.

YcTpaHuTb  TpeHf (BO3HMKalWMWA B Mpouecce 3KCNEPMMEHTa) MOXHO NpUMEHeHneM K
NNHEAPN30OBAHHBLIM AAHHbLIM pna kaxzgoit o6nactu WHTepeca, WCMONMb3YeEMOW [ANS BblYUCIEHUSA
CMNEKTPAMOLWHOCTU LUYMA, crnaxusaroLLero iByXMepHOro noJimnHoma BTOporo nopsgka. 3HayeHus nosu-
Homa S(X,.y;) BblunTaroT us 3HadeHuin TIMHEAPN30OBAHHbLIX JAHHbIX (cM. doopmyny (4)). Ansa kaxpoi o6nac-
TM uHTepeca ROl BblUMCNAT ABYXMepHoe npeobpaszoBaHne Pypbe 6€3 NPUMEHEHUst Kakoi-nn6o
huneTpauumn c NCNONL30BAHUEM «M/1aBalOLLNX» OKOH.

MpumeHsemoe AByXMepHOe Npeobpa3oBaHne Dypbe onvcbiBaeTcs hopmynoli (4). BcooTBeTcTBMM C [2]
(BbipaxeHue (3.44)) chopmyna ansa onpegenernma CNEKTPA MOLWHOCTW WWYMA, ncnonb3yemas B HacTosl-
Lem cTaHaapTe, UMeeT cneayoLwunii Bua;

£ E(/(*..Y,)-S(xlyl))exp(-2rv(unx, +i/xy,)) 4

roe Ax. Ly — pasmepbl NMKcenei B ropr3oHTaIbHOM M BEPTUKA/IbHOM HanpaB/ieHUsIX COOTBETCTBEHHO;
M — uucno o6nacteii nHTepeca ROI:
X, yy) — TIMHEAPN3OBAHHbIE JAHHbIE;
S(X,. Y) — craaxusatowuii AByXMepHblii NOSIMHOM.

YcpepgHeHHbll AByxmepHbIii CMEKTP MOLWHOCTW LWWYMA nony4valoT ycpeAHEHUEM BCEX NOJTYyHEHHbIX
CNeKTpoB.
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n nl2

|

1

1

1

i MepBas ropnsoHTansHasa "nonoca”
1

1

1

1

1 BTOpasi ropu3oHTanbHaa nosoca

MpumeyaHnune — pasmep ROIB Kaxaom HanpasieHUn AO/XKeH 6bITb N - 256.

PucyHok 3 — PacnonoxeHue ob6nacteit nutepeca ROI

[nsToro, 4To6bI N3 ABYXMEPHOr0 NONYUNUTb 0AHOMEpPHbI CNEKTP MOLWHOCTW LWYMA BA0NbL OAHOI 13
oceli Ha nnockoctn MPOCTPAHCTBEHHbLIX YACTOT, A0/XKHbI 6bITb MCNO/Ib30BaHbI 15 psaA0B UAn KOTOHOK
ABYXMEPHOro CnekTpa BOKPYr kaxaoi ocu. OAHaKo yCpefHAT TOMbKO OTCYeTbl CNeKTpanbHOW NIOTHOCTU
LUYMA 13 cemu psifioB WM KOJIOHOK C 06enx CTOPOH COOTBETCTBYOLLEl ocn (obLiee Yncno psgoB Uam Koso-
HOK — 14). onyckas 3HauyeHus Ha camoli ocu. B aToM cnyyae Mcnosnb3yoT oTcueTbl CnekTpasibHOM NA0THOCTH
LUYMA 13 aTux psafoB Uav KOJIOHOK, KOTOpble COOTBETCTBYIOT 3HavyeHusam NPOCTPAHCTBEHHbLIX YACTOT,
onpefeneHHbIX NPy YC/I0BUY O MHAKOBOr0 OTK/IOHEHUS NoYacToTe OT Havyana koopAnHaT. flanee nponssoanT-
€A CrNaXxuBaHue pesynbTaToB NyTeM ycpegHeHus AaHHbIX B nHTepBane vactorT fint [f-fIntEf£f+ fin) Bokpyr
3agaBaemMbix MPOCTPAHCTBEHHbBIX UACTOT (cm. pasgen 7). npuuem “onpegenstoT no dpopmyne

pasmep nukcens [Mm)

MpumeyaHune — 3aBUCUMOCTb MHTEpBasia 4acToT OT pa3mepa nukcessi o6ecneuymBaeT 04MHAKOBOE YUC/O0 OT-
CYETOB. Y4acTBYIOLWMX B yCPEAHEHUN (HE3aBUCUMO OT pasmepa MuKcess), YTo B CBOK ouyepefb o6ecneuynBaeT 3afaHHyio
TOUHOCTb BbIYUC/IEHMWIA.

PasmepHocTb cnekTpanbHoili nnoTHoctn LWYMA — kBagpaT pasmepHoctu JINHEAPU3OBAHHbBIX
OAHHBIX, OTHECEHHBI K ABYXMEPHOMY YaCTOTHOMY MHTEpPBasy (03HaYaeT pa3mMepHOCTL, 06paTHYO KBaapaTy
ONHBI).

[ns Toro, 4To6bl onNpefennTb BANSHUE 3¢hheKToB KBaHTOBaHUA Ha oueHky CMNEKTPA MOLWHOCTN
LLYMA, Heobxoanmo oueHnTb gucnepcuio MCXOAHbIX AAHHbBIX ans ogHOro U3 n3obpaxeHuii, MCnonb3ye-
MbIX A5 BblunucneHna CIMEKTPA MOWHOCTW WYMA. Ecnn 3HayeHue pgucnepcum npesbiwaet 0.25
(cm. ISO 12232 (6.2.5)), TO wWymamu KBaHTOBaHWS MOXHO NpeHebpeyb. Ecnu xe 3HauvyeHuwe gucnepcumu
MeHee 0.25. To MICXOAHbIE AAHHDBIE cunTtaloT HenpurogHsimu ansa onpegenedna CMNEKTPA MOWHOCTU
LYMA.

MpumeyvyaHune — O6blyHO gucnepcma MCXOAHbIX JAHHbIX npeBblllaeT YeTBEPTb UHTEPBaia KBAHTOBAHWNS.
Ho ecnu yncno paspafoB KBAaHTOBAaHUA O4YEeHb Maso, AUCNEPCUA MOXET OKa3aTbCA MeHee 3TON BeNNUUHbIL. lucnepcna wy-
MOB KBAHTOBaHuUA, paBHasa 1/12, cooTBETCTBYeT aHa/l0roBOMY curHany (nogeepraemMomMy aHasnoro-umgposomy npeobpaso-
BAHWI0). paBHOMEPHO pacnpejeseHHoOMY B UHTepBane kBaHToBaHua [1].

Ecnn CNEKTP MOLWHOCTW LWWYMA onpegensitoT BAonb agnaroHanu (yron 45° K ropusoHTanbHon nm
BEPTUKaNbHOW 0CK), TO yCpeAHeHNe OTAEeNbHbIX OTCHETOB BbINOHAKT TakK Xe. Kak ycpeAHeHne oTCYeToB 13
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PALOB WM KOJIOHOK, HO NPU UCMOJIb30BaHUN OTCYETOB, PACMNONOXEHHbIX BAO/b AnaroHanu. [na yBenmyeHns
TouHoCTM onpeaeneHns NPS npoBoaAT ycpeAHeHVe faHHbIX CEHEHWI, pacnoioXeHHbIX NoA yrnom 45°, u3 pas-
NVYHbIX 06nacTel nHTepeca.

6.3.3 OnpepgeneHne ®YHKUNN NEPEJAYN MOAYNALUNN MTF

OYHKUNIO MEPEOAYUN MOAYNALWN MTF onpefensioT BAO/b ABYX B3aUMHO MepneHanKynapHbIX
oceli, Kaxaas U3 KoTopbIxX napasiesibHa uav pagam, unn konoHkam MATPULLbI M3OBPAXEHUA.

[nsa onpegenenHus MTF gomxHa 6bITb UCNoNb30BaHa BCA ANnHa hyHkuun «npodmnna» kpas ESF, nony-
YeHHOI1 B npesenax o6nactu uHTepeca ROI, npMBeAEHHO Ha puUcyHke 1.

OnpegensioT wenoe 4ncno psgoB nnm konoHok N. yepes koTopble npoxoaut kpait TECT-OBBEKTA go
TOrO MOMEHTA, MOoKa JIMHWA Kpasi He HaYHeT nepecekaTb NUKCeNn U3 crneaytoLleli KOMOHKM Un psiga cooTee-
TCTBEHHO. [1N18 3TOro MOryT 6bITb UCNONb30BaHbl pa3nuyHblie MeToAbl. OAVH U3 HUX 3aKNoYaeTcs B onpeaere-
HUMyrna « mexgy kpaem TECT-OBbEKTAwM konoHkamu unu pagamm MATPULLbI UBOBPAXEHWA npacyete
3HauyeHus N no chopmyne

roe round (r) okpyrneHue” go 6amkaiiliero Lenoro 3HadeHus.

MpumeyaHne — BboiGpaHHbIl Anana3oH 3Ha4YeHWii yrna a NnpuBoAUT K TOMY, 4TO 3Ha4YeHusa yncna N HaxogaTcs
B uHTepsBane ot 20 go 40.

[ns nonyyeHns dyHkuun «npoduns» kpas EBPucnonssyot TIMHEAPU30OBAHHbLIE JAHHBIE, cooTBe-
TCTBYIOLLME 3HAYEHMAM ApKOCTU nukceneli (cMm. 6.3.1), N nocnepoBaTefibHbIX PSA0B MM KOJTOHOK, pacnoso-
XXEHHbIX nonepek MHUKM Kpas. 3HavyeHne APKOCTU NepPBOro NMKCens B NepBoM psAAy (KOIOHKe) AaeT nepsblii
oTcyeT PyHKUMMN «npodhuns» kpas, nepeoe 3HaYeHne SpKOCTV NUKCeNs BO BTOPOM psAy (KO/TOHKe) — BTOPOii
oTcyYeT, a nepsoe 3HayeHune nukcens B N-mpagy (konoHke) — N-ii otTcueT. STy npoueAypy NOBTOPAIOT ANA 4pY-
rmx nukcenei BN nocnegoBaTtenbHbIX psfax (KOMIoOHKax), Hanpumep 3HavyeHve BTOPOro NUKCens B NepBom psaay
(konoHke) paet (W + 1)-iioTcueT, BTOPOro NMKcens Bo BTOpoM psagy (konoHke) — (N + 2)-ii oTcHeTu T. 4.

Mpepgnonaraetcs, YTO paccTosHNE MeXy oTcHeTamu ABNAETCA NOCTOSAHHLIM U PaBHO pasmepy nukcens

[Ix. npeneHHomy Ha N. To ecTb nosyvyaem ESF(x,), rae x,, = n 3areM audepeHUnpyoT PyHKLNIO «npodiu-

NSA» Kpasi C ICMo/b30BaHNeM creaytoLero Habopa koagpuymeHTos: [-1,0.1] nan (-0.5.0.0.5) ans nonyyeHns
PyHKUUM paccesHns nuHumn LSF. BrvaHve cnekTpasbHOro crnaxusaHus 3a cyeT guddepeHunposaHums
KOHEYHOro yncna 0TCHeTOB MOXET ObITb CKOPPEKTMPOBAHO C MCNO/Ib30BaHNEM NPoLeAypbl, NpescTaBaeHHOoM
B (3). 3aTeM BbIUMCAAOT ANCKPETHOE Npeobpa3oBaHme dypbe 0T PYHKLMM paccessHUa MHUK, MOAYb KOTOPO-
ro npegcraenset co6oin PYHKUNKO NEPELAUYN MOAYNALNW MTF. MTF HOPMUPYIOT K 3HAYEHWIO Ha Hy e-
BOl yvacToTe. [locKofibKy pacCcTosiHMe OT OTAEe/IbHbIX MuKcenel A0 Kpas BbIYWCASAKT BAOMb JIMHUW,
HanpaB/ieHMe KOTOpPOoli He NnepneHAnKyNspHo K kpato TECT-OBBEKTA (coBnagaeT ¢ HanpaBfieHNeM OAHO 13
oceit), fonyckaeTcs BBefeHne maclutabupytoleli nonpaBky BAO/Tb OCK 4acToT (ko3dhprLmeHT mactTabumpo-
BaHuA paBeH 1/cos a).

NMpumeyaHune — Ecnm KOppekTUPOBKY C UCNONb30BaHNEM KO3 uLuneHTa macwTabuposaHns He NPOBOANTD,
owunbke BonpeaeneHnn NonoxeHus otcuetos He ocm MPOCTPAHCTBEHHbLIX YACTOT He npeBbicuT 0.1 %.

[na Bbluncnexnns ycpegHeHHo MTF onncaHHyio Bbille npoueypy NOBTOPAIOT AN APYrux rpynn u3 N
nocnegoBsartesibHbIX PAROB (KONOHOK). B cnyvae, ecnn n3obpaxeHne CUNbHO «3allymIEHO», NMPOU3BOAAT
ycpeaHeHune Bcex yHKUWI «npodnns» kpas B 06/1acTu nHTepeca v BbluncaaioT MTF. ncnonb3ys ycpegHeH-
HYH PYHKLMIO «Npodhuns» Kpas.

[na nonyyeHusa 3HadeHuin MTF B Toukax Ha ocm MPOCTPAHCTBEHHbIX YACTOT, koTopble 6yayT
npeAcTaBfieHbl B OTyeTe (CM. pasgen 7), BbINOMHAT ycpefHeHue (QYHKUWM B WHTepBase 4acToT
f,, IMM-w - fnlEfEf +/ cm. 6.3.2 gnsa f.nt) Bokpyr aTux Touek Ha ocn MPOCTPAHCTBEHHbIX YHACTOT.

7 dopmaT npeacraB/ieHNs pe3y/1bTaToB

Mpu NpeacTaBneHnn pesynbLTaTos olleHkn KBAHTOBOW 3®®EKTUBHOCTU PEFUCTPALIVIN BoTueTe
hukcupytoT cnegyroLme napameTpsi:

- KAYECTBO V3NYYEHWNA B cooTBeTCTBUM C Tabnuueli 1;

- YPOBEHb 3KCMO3ULMOHHOW A,03bl HA MTOBEPXHOCTW AETEKTOPA (KEPMA B BO34YXE):
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- pacctosiHne oT ®OKYCHOIO NATHA o MOBEPXHOCTW AETEKTOPA, ecnv oHO meHee 1,5 m:

- OTK/IOHEHVe 0T peKoMeHAyeMoii reomeTpun (cm. 4.5):

- meTog, onpefenenna MTF n ero o6ocHOBaHue, eCnn UCMoNb3yeTca MeTof, OT/INYHBIA OT mMeToga
«HaK/TOHHOro (OCTPOro) Kpas»;

- KMMaTHYeckne ycnoBmsa Npu NnpoBeAeHn UCNbITaHWUIA.

PesynbTathl oueHkn DQE fo/mkHbI 6bITb NpeAcTassieHbl B BUAe Tabnuupl (cM. Tabnuuy 3). 3HayeHus
DQE0/KHbI 6bITb NpeAcTaB/ieHbl AN 3HavyeHnii MIPOCTPAHCTBEHHbLIX YACTOT: 0,5,1,1,5 MM-1uT.4.40
MakcumanbHoli MPOCTPAHCTBEHHOW UACTOTbI, cooTBeTcTByloLel yacToTe HaiiksucTa. B 3Toii xe Tab-
nuue MoryT 6bITb NpefcTaB/eHbl pyrne Heo6xoauMble napameTpbl. JoN0MHNTENBHO MOXET 6bITb NOCTPOEH
rpachuk 3aBucumoctn DOE ot MPOCTPAHCTBEHHOW YACTOTbI B nHeliHoM MacwiTa6e no 06enm ocsm,
nprvyemM Heob6XxoAUMO ykasaTb B KayecTBe napameTpa ypoBeHb 3KCMO3ULMOHHOW A03bl Ha MOBEPXHOCTU
LOETEKTOPA. Nogo6Has 3aBUCUMOCTb NpeficTaB/ieHa Ha pucyHke 4.

B ob6uwem cnyyaB 3HaueHns DQE moryT 6biTb npusBefeHbl s oceli U n v. Ecnu oTHOWeHne
DQE{u)IDQE(v) HaxoguTca B npegenax gnanasoHa 0.9—1,1. To 3HayeHnss DQE gnsa o6enx ocelt MOryT 6biTb
ycpeAHeHbl, a Noly4yeHHble yecpeAHeHHble 3HaueHna 6yayT XxapakTepn3oBaTb 3aBUCHMOCTb Cpasy A5 Kax o
13 oceil.

JononHntenbHo3HaveHnss DQE mMoryT 6bITb MONyYeHbl 418 AVaroHanbHbIX oceil. BaTom cnyyae B oTueTe
Heo6XoAMMO yKa3aTb, YTO pe3y/ibTaTbl NPUBOAATCA 4715 ANaroHasbHbIX OCe.

nse

PucyHok 4 — 3asucumoctb DOE oT MPOCTPAHCTBEHHOW UACTOTbI npu 3HaueHusx Ao3sl A:2,5MkIp;
B: 2.5 mklp 3.2; C: 2.5mxIp/3,2

Ta6nuya 3 — dopma npeactaBneHns pe3ynbTaToB U3MepeHuii

KAYECTBO M3NTYUEHWA AOA/go3a MPOCTPAHCTBEHHASA YACTOTA DQE (ropu3oHTanbHas wv BepTukasibHas
(M«Ip) (Mm-'] oCb)
0.5 0.65
1.0 0.6
15 0.5
5/2.5
2.0 0.4
25 0.3
3.0 0.15
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8 TouyHOCTb

MorpelwHocTb oueHkn DQE AosmkHa 6bITb onpefeneHa B COOTBETCTBUM C MHCTPYKUumaAMu GUM [1] npu
Mcnonb3oBaHUM GopMy bl (2) B Ka4eCcTBe OCHOBHOIA.

MorpelwHocTb NpeacTaBieHHbIX 3HavyeHnin DQE (koadypmumeHT nepekpbiTns 2 B COOTBETCTBMU C [1J)
[O0/MKHa 6bITb MeHee "DQE(u)) =i0,06 nan M.DQE(u)I DQE{v)) =i0,10.

Ecnu nto6as U3 NorpeLLlHocTei NpeBoCXoANT 3a[aHHblii YPOBEHb, ee 3HaueHne J0MKHO 6biTb NpeacTas-
/IeHo B OTYeTe.
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MpunoxeHune A
(o6a3aTenbHoe)

OueHka BnnsaHuna «OCTATOYHbIX» CUTHATOB

A.1 OnpepeneHve BennWYuWHbl aganTUBHON cocTasnsawwelh «OCTATOYHbBIX» CUTHANOB

[na onpefeneHns BeNUYMHblI afanTMBHON cocTasnatowein «OCTATOYHbIX» CUTHANTOB fonXHbl 6bITb BbINOA-
HeHbl cnegylowmne npoueaypbl:

1) Metogom no 4.6.6 BbinonHAWT 06nyyeHne TECT-OBBEKTA. Heo6X04MMO yA0CTOBEPUTLCA, YTO NOMOXEHNE
TECT-OBBEKTA otTHocuTensHo MYYKA PEHTFEHOBCKOIO W3NYYEHWA cooTeeTcTByeT TpeboBaHuam 4.6.6.
OKCNO3NUMNA ponxHa 6biTb BbINOMIHEHA NPU «HOPMaslbHOM YPOBHE» 3KCNO3WLUMOHHOW f03bl Ha MOBEPXHOCTU
AETEKTOPA, kakonucaHo B 4.6.1.

2) NonyuatoT nsobpaxenue npuycnosuax AKCMNOI3NLNWN no nepeuncnennto 1)nyHkta A. 1.cnefya pekomeHgaum-
AM NPeAnpUATUA-N3roToBUTENA.

3) Mocnepgywuwme warnobecneynBatwToLeHKkyxapaktepuctukMeoPOBOITO NPUEMHUKA PEHTTEHOBCKOIO
N30BPAXEHWUSA mexay 9KCMO3ULMAMN

4) Bbes ocyuwecTBneHna gononuntensHoro OBNYYEHUA NMOBEPXHOCTW AETEKTOPA nonyvaloT BTOpoe 130-
6paxeHue. cnefys ykasaHusam nyHkta A.l.nepeuncneHue 2.

5) PeructpupytoT Bpems mexay nepsbiM (Npu Hannumn QKCNO3NLLINN) n BTOpbIM (63 SKCMO3NLNN) cuntbiBa-
HUeMm faHHbIXx c UMWOPOBOTO NMPUEMHUKA PEHTTEHOBCKOIO M3OBPAXEHWA. 3atem cpaBHMBalOT laHHOE 3Have-
HMe BPEMEHW U 3HAYeHUe BPEMEHU, onpeAeneHHoe B NyHKTe A.2. Bonbliee U3 3TUX 3HAYEHWI CHNTAKOT MUHUMANbHO
BO3MOXHbIM BpeMeHem Mexay ABymsa nocneposatebHbiMu SKCMO3SULUAMMU, koTopble UCNONBL3YIOT ANA onpeaeneHus
OYHKUMN MPEOBPA3OBAHUA. CMEKTPA MOWHOCTU WYMA n MTF.

6) Ha nso6paxeHun, Nosly4eHHOM B COOTBETCTBUM C NYHKTOM A.l. nepeuyncneHune 2). BbIYNCAAT cpejHee 3Haye-
Hne TMHEAPVW3OBAHHbBIX AAHHbIX B npAmMoyronbHoli o6nactu, Bknoyatkweli Bcebs, no kpalineih mepe. 1000 nukce-
neiny 3Ta o6nactb HENOCPEACTBEHHO MPUMbIKAET K BbICOKOKOHTpPaCTHOW o6nactn nsobpaxeHuss TECT-OBBEKTA,
NONYYEHHOrO B COOTBETCTBUW C NepeuyncneHnem 2) nyHkta A.1 (HO He nepekpbiBaeTca C Heil). — o6nactb ROt2 Ha
pucyHke A.1.

PucyHokA.1 — Onpepgenenne o6nacTeil, nHtepeca ROI

7) HawusobpaxeHuu, nonyyeHHom npu otcytcteum OBJIYHEHWA (nepeuncnenne 4) nynkta A.1). BbIYUCNAT Cpef-
Hee 3HayeHne TMHEAPW3OBAHHbLIX JAHHbIX B npaMoyronbHoit o6nacTtu, Bknwyawwelt B ceba, no kpaiHeli mepe.
1000 nwukceneit. 3Ta 06nacTb HENOCPEACTBEHHO MPUMbIKAET K BbICOKOKOHTpPACTHOW o065actn u3o6paxeHus
TECT-OBBEKTA (HO He nepekpbiBaeTcs cHell) — o6nacTb ROt2 Ha pucyHke A.1.

8) HawusobpaxeHuun, nonyyeHHom npu otcytcTBun OBIYYEHWUSA (nepeuncneHune 4) nyHkta A.1). BblYMCNAOT cpes-
Hee 3HayeHne NTMHEAPW3OBAHHbLIX JAHHbLIX B npsaMoyronbHoit o6nacTtu, Bknoyaklweli a ce6a, no kpaiHeli mepe.
1000 nukcenein BHYTpPW YyacTu nsobpaxeHus, cooTBeTCTBYOLW el BbiICOKOKOHTpacTHOMYy TECT-OBBEKTY (o6nactb RO11
Ha pucyHke A.1).

111000 nukcenei — 3TO NpefenbHO HU3KOe 3HaYeHWe, COOTBETCTBYHOL EE YUC/Y OTCHETOB, NP KOTOPOM OTHOCH-
TenbHas pasHOCTb cpefHUX 3HauyeHnin, paBHasa 0.005. o6HapyxuBaeTca B 95 % cnyyaeB nNpu BEPOSATHOCTU OBHApyXeHusa
80 %. Bonee npefnoyYTUTENbHLIM iIBASieTCA ucnonb3oBaHne 10000 nukceneit.
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9) WTOr ncnbiTaHUi cynMTalT YAOBNETBOPUTENbHBLIM, €CIN pasHuLa Mexay pedynbTaTamu BblYMCAEHUA NO MyH-
KTy A.l.nepeuncneHns 7)n 8).aeneHHasn Ha pe3ynbTaT BblUNCNEHWIA N0 NYHKTY A. 1.nepeyncnenve 6). 6ygeTt mernee 0.005.

10) 370 03HauaeT, 4To BKNag B nsobpaxeHne «OCTATOUYHbIX» CUTHANTOB cocTtaBnseT meHee 0.5 %.

11) Mpn NoNyvyeHUU Hey[OBNETBOPUTESIbHbIX Pe3yNbTaTOB WCMNbITAHUA NOBTOPAKT, YyBeNNYMBAA BPEMS MeXAy
IKCno3nunamm (cunTbiBaHNAMKN MHopmaummn c LUMNePOBOTIO NMPUEMHWKA PEHTFEHOBCKOIO
N3OBPAXEHNA).

A.2 OnpepgeneHve BeNMYUHbI MyNnbTUNANKATUBHOW cocTaBnsawwer «kOCTATOUYHbIX» CUTHANOB

Lnsa onpefeneHns BENNYMHbI MYNbTUNAMKATUBHOW cocTaBnsawwein «OCTATOYHbIX» CUTHANOB fonXHbl 6bITh
BbIMO/IHEHbI CNefylolwue npoyeaypbl:

1) Metogom no 4.6.1 BbinonHAwT AKCMNO3NLWNIKO npu otcyTcTBUM TECT-OBBEKTA, UCNONb3ys «HOPMaNbHbIi
YPOBEHb» 3KCNO3ULMOHHOW f03bl HAa MOBEPXHOCTU AETEKTOPA.

2) Cnepys pekoMeHfjauusiM nNpeanpuATUA-U3rOTOBUTENSA, pPerncTpupyroT usobpaxeHue npu  OTCYTCTBUU
TECT-OBBEKTA no nyHkTy A.2. nepeuncneHue 1) (msobpaxeHue 1. nonyyeHHoe 6e3 TECT-OBBEKTA).

3) MocnepywwunewarnobecneympatToyeHkyxapaktepuctukM®POBOTONPUEMHUKAPEHTIEHOBCKOTIO
N30BPAXEHUSA mexay 9KCOO3NLUAMN.

4) BcooTBeTcTBUU C 4.6.6 BbINONHALT AKCMO3UNLINKO ¢ TECT-OBBEKTOM. Heo6xo4uMM0 ya0CTOBEPUTLCSH, 4TO
nonoxenne TECT-OBBEKTA oTHocuTensHo MYYKA PEHTFEHOBCKOIO W3NYYEHWA cooTBeTcTByeT Tpe6oBaHu-
aMm  4.6.6. OKCMO3NLUWMA ponxHa 6biTb BbINOSIHEHA NPW  «HOPMasbHOM YPOBHE» 3KCMO3ULMOHHOW [03bl Ha
NMOBEPXHOCTW AETEKTOPA BcooTBeTcTBUYK C 4.6.1.

5) Cnepys ykaszaHuamMm npeanpuaTua-u3rotoBuTens, permcTpupyoT nsobpaxeHue no pesynstatam 3KCMNO3NLINN
no nNyHKTy A.2. nepeuncnexHue 4) (nzobpaxeHune 2. nonyyeHHoe npu Hannuun TECT-OBBEKTA).

6) Mocnepytowue warn obecneynBatoT oLeHKy xapakTepuctuk LMOPOBOITrO NPUEMHUKAPEHTITEHOBCKOTIO
N30BPAXEHUA mexay IKCOO3NLUNAMN.

7) MeTogom no 4.6.1 BbinoAHAT BTOpytdo IKCMOINLUUKO npu otcytctBun TECT-OBBEKTA, ncnonbsya «Hop-
MafbHblii yPOBEHb» 3KCMNO3ULNOHHOW f03bl HA MOBEPXHOCTU AETEKTOPA.

8) Cnepya pekomeHpauusm nNpeanpuATUA-U3rOTOBUTENS, PEerucTpupyoT wnsobpaxeHue npu  OTCYTCTBUU
TECT-OBBEKTA BCOOTBETCTBUYU C NYHKTOM A.2. nepeyuncnexnne 7)(m3obpaxeHune 3. nonyyeHHoe 6e3 TECT-OBBEKTA).
PernctpupytoT Bpems mexay BTopbiM (npy Hannyum TECT-OBBEKTA) n Tpetbum (6€3 TECT-OBBEKTA)cuntbiBAHUAMN
AaHHbIX ¢ LUPPOBOIO MPUNEMHUNKA PEHTFTEHOBCKOIO M30OBPAXEHWA. CpaBH/BaAIOT 3TO 3HaYeHUe 1 3HaYeHne
BpeMeHu, onpeaeneHHoe B NyHkTe A.1l. Bo/nblwee U3 3TUX 3HAYEHUI CUMTAOT MUHUMATbHLIM BpeMEHeM Mexay ABYMS
nocneposatenbHbiMu AKCMNO3NLUUMAMMW, koTopble ncnonb3yoT ansa onpegenenns ®YHKLUUN NMPEOBPA30OBAHNA.
CMEKTPA MOWHOCTUN WYMA nMTF.

9) Ha usobpaxeHusax 1 u 3 BbluncnsawT cpegHee 3HavyeHne JIMHEAPU3OBAHHBIX AAHHbBIX B npamMoyronbHoi
o6nacTu, BkAwyvawuweir B cebs, no kpaliHeidi mepe. 1000 nukcenel BHYTpM yyacTka uso6paxeHus TECT-OBBEKTA
(o6nactb ROI1 Ha pucyHke A.1).

10) Ha mn3sobpaxeHuax 1u 3 BbluncnsawT cpegHee 3HavyeHne IMHEAPVU3OBAHHbBIX JAHHbBIX B npamMoyronbHoi
o6nacTu, BKAoYatLw el Bceba, no kpaiiHeih mepe. 1000 nukceneii, npumblikatoLieli KBbICOKOKOHTPACTHOW 061acTn nsobpa-
xeHnsa TECT-OBBEKTA (HoHe nepekpbiBatoLweiics c Hell) — o6nactm ROI2 Ha pucyHke A.1.

11) Pe3ynbTaT MCNbITAHUI CUNTAIOT Y40BNETBOPUTEIbHLIM, €C/IN BbINO/THAETCS YCNOBUE.

(N306paxeHne Un. -N3o6paxeHne litoa)-(M3o6paxeHne 3aa., - 3obpaxeHue 3*ii,2)
N3o6paxeHne 1iii,2 « N3o6paxeHune 3102)
2

3710 03HauvaeT, 4To Bknag «OCTATOUYHbIX» CUTHANOB B n3o6paxeHue coctaBnsaet menee 0.5%.
Bcnyyae Heyi0BNETBOPUTENbHbBIX PE3Y/IbTATOB UCMbITAHUSA MOBTOPAIOT, yBENMUYNBAA BPEMS MEXAY 3KCMO3NLNAMN.

: 0 00S.
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MpunoxeHne B
(o6a3aTenbHoOe)

YKasaTesib TEpMUHOB

Tab6bnuuya Bl

TepmuH Mogknacc
IEC 60788 rm-..-..
CokpaljeHHble TEPMUHbI rm-..-..s
TepMuHbl, onpejensemMble HacTOAWMUM CTaHAapToOM 3.xx
ABTOMATUYECKOE YMNPAB/IEHVE 3KCMO3ULWOHHOWM A0O30M rm-36-46
AHOAOHOE HAMPAXEHWUE rm-36-02
AHOAHbIN TOK rm-36-07
AMNEPTYPA ANA®PATMbI (PAAVALIMOHHOE OKHO) rm-37-26
BNOK NCTOYHUKA PEHTFTEHOBCKOIO U3NYYEHUA rm-20-05
BPEMA 3KCNoOo3nunm (BPEMA OBNYYEHUA) rm-36-11
AETEKTOP U3NYYEHWNA rm-51-01
ANAOPATMA rm-37-29
AOO3VNMETP(UBMEPUTENb U3NYYEHWNA) rm-50-01
LOOMONHUTENBHbLIM dUNbTP rm-35-02
MCXOAHbIE OAHHBIE. DN 3.3.112
KAYECTBO U3NYYEHUA rm-13-28
KBAHTOBAA 3®PEKTUBHOCTb PETMCTPALMN. DQE (. v) 3.3
KEPMA B BO3AYXE (BO3AYWHAA KEPMA) rm-13-11
KOMMNBbKOTEPHAA TOMOTIPA®UA rm-41-20
NNHEAPWN3OBAHHbBIE AAHHbBIE 3.8
MATPUUA N3OBPAXEHNA 3.6
HEOBPABOTAHHbLIE JAHHbIE 3.14
HOMWHANBbHOE 3HAYEHWE ®OKYCHOIO MATHA rm-20-14
OTCEWBAIOWMWN PACTP rm-32-06
MNOCKOCTb MPUEMHUKA N3OBPAXEHWA rm-37-15
NMOBEPXHOCTb AETEKTOPA 3.4
NMONYTEHb rm-37-08
NMPOCTPAHCTBEHHAA YACTOTA, nuaun v 3.15
NYNbCAUNN AHOAHOTO HAMPAXEHWNA (MPOLEHTHAA NYNbCALNA) rm-36-17
NMY4YOK PEHTFTEHOBCKOTIO N3NYYEHWUA rm-37-05
PACCEAHHOE U3NYYEHWE rm-11-13
PEHTTEHOBCKAA TPYBKA rm-22-03
PEHTFEHOBCKWW AMMAPAT rm-20-20
PEHTFEHOBCKWY FEHEPATOP rm-20-17
PEHTFEHOBCKOE MUTAIOWEE YCTPONCTBO NOCTOAHHOIO HAMNPSXEHUSA rm-21-06
CNOWV NONOBUHHOIO OCNABNEHUSA rm-13-42
CMEKTP MOWHOCTW WYMA (NPS). W (1. n) 3.11
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OkoHuyaHue Tabnuuybl B.1

TepmuH

TECT-OBbEKT

YCUNUTENb PEHTFEHOBCKOIO U30BPAXEHUSA (YPW)
®/IOEHC

®OKYCHOE MSATHO

®YHKUMS MEPEJAUYU MOAYNALUUU MTF (u. v)
®YHKLMS MPEOBPA30BAHMSA

LEHTPAIbHAS OCb

LUM®POBON MPUEMHUK PEHTFEHOBCKOIO U30BPAXEHMS
WyMm

9KCMNO3ULMNSA (OBNYUYEHUE)

SPOEKT BANAHNA «OCTATOUHbIX» CUTHANOB

FOCT IEC 62220-1—2011

Moaknacc

rm-71-04
rm-32-39
3.13
rm-20-13s
3.9
3.2
3.1
3.5
3.10
rm-12-09
3.7
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MpunoxeHne C
(cnpaBouHOeE)

OueHka BxoaHoro CMEKTPA MOWHOCTU WYMA

BxopHoit CINEKTP MOWHOCTW WYMA paBeH ®/IIOEHCY (nnoTHOCTU noToka (pOTOHOB Ha Bxoge LLMO®PPOBOIO
MPUEMHWKA PEHTTEHOBCKOTO N30BPAXEHWNSA)(cM. [2]):

W, (u.y)=0. (5)

rae O — cneHc (4neno hoTOHOB Ha egnHULY nnowaan [1/mMbl2]): onpeaensieTca CNEeKTPOM PEHTIEHOBCKOTO N3/Ty4YeHusa 1
YPOBHEM 3KCMO3ULUOHHON f03bl HA MOBEPXHOCTW AETEKTOPA (KEPMbl B BO34YXE):

(6)

roe Ka— KEPMA BBO3AYXE. mxIp;
B — aHeprua peHTreHoBCKOro N3nyyeHuns. kaB.
®{E)1Ka — cnekTpanbHas naoTHOCTb PJIOEHCA, npusegeHHas k fo3e B 1 mxp. 1/(MM2-k3B «MmkIp):

SNR2 — kBajpaT OTHOWEHUS CUTHAN-WYM. NpUBeeHHbI Kk A03e.1/(MM2 MKIp).

3HauyeHunAa, NnpeAcTaBieHHble B Tabnuue 2. BbIYUC/EHbl C UCNOMb30BAaHWEM KOMMNbIOTEpPHOI nporpamMmmbl SPEVAL.
Mcnonb3oBaHue Apyrux NnporpaMm MOXeT NPUBECTN KHECKONTbKO OT/IMYHLIM pe3ynbTatam.

[laHHble nnporpamMma, Heo6xoAuMbIe ANA BbIYNCIEHUA BENNYNHBI3///?2, npefocTaBneHbl JOKTOpOM Kpamepom u3
PTB [4].

CneKTp PEeHTreHOBCKOr0 U3NyYeHus.

BbluncCneHnsa NnpoBoANINCH NS BONb(PaMOBOro aHoAa, yros Hak/iloHa KoToporo 12°. Ha pacctoHuu 1 M. punbTpa-
ums 2.5 mm Al, aHogHOe HanpshxeHue ysenunuusanu c warom 1 kB (BcootBeTcTBUM C (5)). CnekTp BKAOYaeT B cebs xapakTe-
pucTnyeckoe usnyvyeHue.

KEPMA BBO3AYXE:

BblYyMCNEeHNA NPOBOAUMNNCH C UCNOMb30BAHUEM AaHHbIX (6).

KoathhuumeHnTtsl B3anmogencTens:

[laHHble B35iTbl U3 6a3bl faHHbIX XCOM. npegoctaBneHHoii NIST (7).
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Mpunoxenune A
(cnpaBouHoe)

CBefleHVss 0 COOTBETCTBUMU MeXrocyoapCTBeHHbIX CTaH4apTOB
CCbI/TOYHbIM MeXAYyHapoAHbIM CTaHA4apTam

Tab6bnunuya OAL

O603HaYEHNE N HAMMEHOBAHUE CCbINIOYHOTO
MeXAyHapogHOro cTaHgapTa

ISO 12232:1998 ®doTvorpadus. DNEKTPOHHbIE
hoTokamepbl. OnpeaeneHne YyBCTBUTENIbHOC-
™ no I1ISO

ISO 12233:2000 doTvorpadus. DNEKTPOHHbIE
doTokamepsbl. I3mepeHne paspelwatLeii cno-
co6HOCTMN

ISO 15529:1999 OnTuka u onTuyeckme nNpubo-
pbl.  OnTuyeckas nepepaToyHas yHKUNA.
MpuHLMNbI U3MepeHnsa yHKLUKN nepefayn Mo-
AYyNAUUN CUCTEM OTOGPaHHbIX N306paXeHuit

IEC 60336:1993 PeHTreHognarHoctmyscxume
TPYy6KM ANA MeAULNHCKOW AnarHocTukn. Xapak-
TEepUCTUKN (DOKYCHOTO NATHa

IEC 60601-2-7:1998 W3genna wmepuuuHCKNE
anekTpuyeckne. Yactb 2-7. YacTHble Tpebosa-
HUA 6€30MacHOCTN K reHepaTopam BbICOKOrO Ha-
NpPSXXEHNs  [AUAarHoCTUYECKMX PEHTITeHOBCKNX
annapartos

IEC 60788:1984 MepguuuHckaa paguonorus.
TepmuHonorus

IEC 61267:1994 O6opypoBaHue MeAuLUHCKOE
ANA  PEHTTeHOANArHoCTUKM. PagunaunoHHble
yCNnoBuA Npu onpeaeneHnn xapakTepucTuk

CreneHb
COOTBETCTBUA

0T

O603HayeHe N HaMMeHoBaHWe COOTBETCTBYIOLLErO
MeXrocyaapcTBeHHOro ctaHgaprta

FOCT IEC 60601-2-7—2011 W3pgenua MepuuuH-
CKkne anekTpuuyeckune. YacTb 2-7. YacTHele TpeboBa-
HMA 6€e30MacHOCTU K PEHTIeHOBCKUM NuUTalowmum
yCTpOCTBAM ANArHOCTUYECKMX PEHTTEHOBCKUX reHe-
patopos

* COOTBETCTBYIOLW WA MEXIOCYapCTBEHHbIN cTaHAapT OTCYTCTBYeET. [l0 ero yTBepxXAeHusi peKoMeH4yeTcst UCnofib-
30BaTb €ro0 NepeBof Ha PYCCKUii A3blK. MepeBos 4aHHOTO MeXAYHapOo4HOro CTaHAapTa HaxoAnuTcsA B ®efepanbHOM WH-
thopmMaLMOHHOM (hoHAe TEXHUYECKUX perfNaMeHTOB U CTaHAApPTOB.

NMpumeuyaHune — BHacToswe Tabnuye CNoNb30BAHO CieAyloLLee YCIOBHOE 0603HAYEHME CTENEHU COOTBE-

TCTBUSA CTaHAapTOB:
- IOT — WAeHTUYHble CTAHAAPTHI.
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