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Mpeancnosue

Llenn n npuHumnel ctaHgapTm3aumn B Poccuiickoih ®egepaunn ycTaHoBNeHbl PefepasibHbIM 3aKOHOM
0T 27 gekabps 2002 r. Ne 184-93 «O TEXHUYECKOM perynnpoBaHumn», a npasnna npuMeHeHNs HaunoHanbHbIX
cTaHgapToB Poccuiickoli ®epepaunm — FOCT P 1.0—2004 «CrtaHgapTusauusa B Poccuiickoli ®eaepaumu.
OCHOBHbIE MONOXEHNA»

CeefieHns 0 CTaHgapTe

1 NMOArOTOBJ/IEH ABTOHOMHOI HEKOMMEPYECKOW opraHv3auvein «Bcepoccuinckuini HayuyHo-uccneno-
BaTeNbCKUI 1 UCMbITATENbHBIA UHCTUTYT MeAULMHCKOW TexHUKM» (AHO «BHUWWMT») Ha ocHOBe cO6CTBEH-
HOro ayTeHTWYHOrO NepeBoja Ha PYCCKUiA A3blK CTaHAAPTa, yKa3aHHOro B NyHKTe 4

2 BHECEH TexHnuyeckum KOMUTETOM MO cTaHfapTm3aumm TK 411 «Annapatbl 1 060pyAoBaHue Ans ny-
4yeBoOli Tepanun, AUarHOCTUKU U fO3UMETPUN»

3 YTBEP)X/[EH W BBEAEH B [AENCTBVE [pukasom ®efepasbHOro areHTCTBa N0 TeXHUYECKOMY
perynvpoBaHuio U MetTposorum ot 12 Hos6ps 2010 r. Ne 452-cT

4 HacToAwwui cTaHAapT nAeHTUYeH MexayHapogHomy ctaHgapTy MOK 62220-1-2:2007 «M3genusa me-
OVUMHCKME 3nekTpuyeckme. XapaKTepucTuKM LUMPOBLIX MNPUEMHUKOB PEHTFEHOBCKOrO W306paxeHus.
YacTb 1-2. OnpegeneHvie kBaHTOBOV apheKTMBHOCTM pernctpauuu. leTektopbl, UCNOoIb3yemble Npu MaMMo-
rpadmm» (M3K 62220-1-2:2007 «Medical electrical equipment— Characteristics of digital X-ray imaging
devices — Part 1-2: Determination of the detective quantum efficiency — Detectors used in mammography).

Mpu NpUMeHeHNN HacTosLEero cTaHAapTa pekoMeH4yeTCs NCNo/Ib30BaTb BMECTO CCbITOYHbIX MeXAyHa-
POAHbIX CTAHAAPTOB COOTBETCTBYIOLIME MM HALMOHabHblE CTaHAapTbl Poccuiickoli ®epepaLnuu, cBegeHns o
KOTOPbIX NpuBeAeHbl B fOMONHUTE/TbHOM NPUAoXeHun JA

5 BBEJEH BMNEPBbIE

MHhopmaLmsi 06 U3MEHEHUSIX K HACT 0sLLeMy CTaHAap Ty Ny6nukyoTCs B XerofHo 13gaBaemMoM UH-
¢hopMaLMOHHOM yKazaTene «HaunoHabHble CTaHAapThi». & TeKCT U3MEHEHWIi U MoNpaBoK — B exeme-
CSIYHO M3[aBaeMbiX MHOPMALMOHHBIX YKasaTensax «HaumoHanbHble cTaHaapThi». B ciyyasB nepecmoTpa
(3aMeHbl) MM 0TMEHbI HACTOALLEro CTaH4apTa CooTBETCTBRYLLee yBefoMeHne 6yaeT ony6MKoBaHo
B ©XXEMECSYHO 13aBaeMOM UHIOPMaLMOHHOM YKasaTe e «HalunoHabHble cTaHgapThi». COOTBETCTBY-
loLLas MHhopMaLmsi, yBeJOM/IEHNE N TEKCTbl pasMelLan T csl Takxe B MH(OopMaLMoHHO cucTeme o6Lero
NoNb30BaHNUs — Ha ohuLManbLHOM caiiTe PefepasbHOro areHTCTBa N0 TEeXHNUYECKOMY PeryiupoBaHuio 1
MeTponoruy B ceTu MHTepHeT

© CrtaHgapTuHopm. 2011

HacToswuil cTaHAapT He MOXET GbITb MOMHOCTbLIO UM YACTUYHO BOCNPOU3BEEH, TPaXXMPOBaH U pac-
MPOCTPaHEH B kKayecTBe 0hMLManbHOO U3gaHns 6e3 paspelleHus defepanbHOro areHTcTBa No TEXHUYECKo-
My perysiMpoBaHuio 1 MeTposIoriun
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BeeneHve

YCTPOWMCTBA /19 NONIYYEHUSA LIOPOBbIX PEHTTEHOBCKNX N30BPAXXEHWI Bce Gonee Lum-
POKO MPUMEHSAIOTCA B MEAULMHCKONM AnarHocTuke n 6yayT Bce B 60/bLIE CTENEHN 3aMEHATb 06blYHbIE (aHa-
NIOroBbl€) YCTPOWCTBA ANA NOMYYEHUS N306paXEeHUs, Takue Kak CUCTEMbl 3KpaH — MeHKa U aHa/oroBble
TeneBn3noHHble cuctemsbl ¢ YCUIMTENEM PEHTITEHOBCKOIO N3OBPAXEHWA. MNoatoMy Heobxoaumo
onpefenuTb NapameTpbl, ONUCbIBaKOLWMe cneyuduryeckne cBONCTBA M306PaXEHWUA, NOTYYEHHbIX Ha TakKux
YCTPOWCTBAX ANA MONYYEHNA LNOPOBLIX PEHTTEHOBCKUX U3OBPAXEHWI, u ctaHaapTuso-
BaTb Npoueaypy Ux nsmepeHus.

B Hay4yHOM Mupe BO3pacTaeT corsiacue no noBoAy Toro, 4To A1 ONUCAHUSi PEHTTEHOBCKUX M306padkeHwi
Hanbonee nogxofsawmm napametpom asnsetcs KBAHTOBAA SPPEKTVBHOCTb PETMCTPALMWN (DQE).
DQE onucbiBaeT CNOCOBGHOCTb YCTPOWCTB A1 MNONYyYEeHUS WU300paXKeHWA COXPaHSATb OTHOLUEHWe CWur-
Han — WyM OT pagunauvoHHOro nonsa A0 pesynbTupyloLwero undpoBoro n3obpaxeHus. Mockonbky B peHTre-
HOBCKNX N306paxeHusx LIYM paanaLoHHOro nosst TECHO CBSA3aH C yposHeM BO3AYLLIHOW KEPMbIl. DQE
MOXeT 6bITb NPUHATA 18 ONUCAHUS A03HOI 3hheKTMBHOCTY AaHHoro YCTPOWCTBA AN MONYYEHNS
LNPPOBOIO PEHTFTEHOBCKOIO N30OBPAXEHUA.

MpumeyaHune — HecmoTpsa Ha To. 4To DQE WMPOKO MCNONb3yeTCa A58 ONUCaHua YCTPONCTB ANA NoyyYeHns
1306paxeHns, CBA3b MeXAY 3TUM (PU3MYEeCKUM napameTpoMm W BOCMPUATHEM U306paxeHns HabnogaTenem elle He Bnos-
He noHaTHa (1, (3).

DQE yxe LIMPOKO MCMO/b3yeTca W3roToBuTenamn ans onucaHus YCTPOWCTB ON1S MOJYUEHUSA
LIN®OPOBbIX PEHTITEHOBCKWMX N30OBPAXEHUIA. DQE Takke TpebyeTcs perynunpyloLmm opraHuaaLmsam
(Takum Kak AAMUHUCTpauUMa NPoAykToB nuTaHusa u HanuTkos (FDA)] ana npouenypbl gonycka Npoaykunu K
ynotpebnexunio. OfHaKO 4,0 HACTOSLLEro BpeMeHW HeT CTaHAapTa HY A1 YCNOBUA U3MepeHns, H1 Ans npoLe-
Oypbl U3MEpPeHUs, 4TO BefeT K TOMY, UTO 3HAYEHWS, NOSTyYeHHbIe 13 Pa3HbIX UCTOYHMKOB, HEMNb3S CPaBHMBATb.

MoaToMy HacToAWMIA CTaHAapT CO34aH ANA pernameHTauuy npoueaypbl UsMepeHnin n hopmara gekna-
paumm cooTeeTcTeus KBAHTOBOW J3DOPEKTUBHOCTW PEMUCTPALMN ana YCTPOWCTB AN1A
MONYUYEHNSA LUMGPOBbLIX PEHTFTEHOBCKUX N30BPAXEHMIA.

Mpu pacyetax DQE. npegnaraemMblX B HacTosILeM cTaHAapTe, npegnonaraeTcs, YTo OTKINK CUCTEMBI
n3MepeH AN 06bEKTOB, KOTOpble 0C/1abnatoT BCe aHeprun oguHakoso [5J.

HacTtoswwii ctaHgapT 6yaeT noneseH U3rotoBUTeNsM, NOTpebutensam, ANCTpMObLIOTOPaM U perynmpyto-
MM OpraHusaumsam. 3To BTOPOW AOKYMEHT M3 Cepumn U3 Tpex cTaHAapToB:

- Yactb 1, koTopas 6yger npepHasHaveHa pans  PEHTTEHOMPA®UW, 3a  wuckiwuveHnem
MAMMOIPA®UN n PEHTTEHOCKOMWNW;

- YacTtb 1-2 (HacTosiwumiA cTaHaapT), NnpegHasHadveHHas ansgs MAMMOTIPAGUN;

- YacTb 1-3, koTopan 6yfeT npegHasHavyeHa ANS AETEKTOPOB AUHAMUYECKMNX N306paKeHwiA.

3T cTaHA4apTbl MOTYT paccMaTpmBaTbCA Kak nepsas 4acTb rpynnbl ctaHgapToB M3AK 62220, onuckiBato-
wux napameTpbl YCTPOWNCTB 419 MONYYEHNA LNOPOBOIO PEHTITEHOBCKOIO M30BPAXEHUA.
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HAUMOHANBbHbBIMN CTAHOAPT POCCUMCKOW OSEJLEPALUNMN

N3penus meauLuHCKMe anekTpuyeckne

XAPAKTEPVCTUKN YCTPOWCTB ANA NONYYEHUSA LUOPOBbLIX PEHTTEHOBCKUX
N30BPAXEHUI

YacTtbp 1-2

OnpepeneHve KBaHTOBOW apheKTUBHOCTH perucTpanuu.
[JeTekTopsbl, NCNONb3yeMble Npu Mammorpadum

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

fata eBegeHns — 2012—03—01

1 O6nactb NPUMEHEHUS

HacTtoswwuii cTaHgapT ycTaHaBnuBaeT MeTO[ oOnpeAeneHus KBAHTOBOW 30®EKTUBHOCTW
IETEKTOPA gna YCTPOWCTB /19 MOMYUYEHUA LIM®POBOIrO PEHTTEHOBCKOIO N30BPAXEHWA B
yHku BO3AYLWHOW KEPMbl n MPOCTPAHCTBEHHOW YACTOThI B gnanasoHe pa6ouux ycrosuii,
ycTaHoBneHHbIX UBFOTOBUTEJIEM. HactosAwuii ctaHgapt M3K 62220 pekomMeHA0BaH K MPUMEHEHWIO U3rO0-
TOBUTENSAMU. @ TakkKe B XOPOLLO 060pyA0BaHHbIX UCTIbITATEbHbLIX NabopaTopusx.

HacToswuii cTangapT pacnpocTpaHsetcs Ha YCTPOWMCTBA A5 MONYUEHUA LUOPOBBIX
PEHTTEHOBCKUX U30BPAXEHWW, npumeHsemble Ans NonyyeHns MamMmmorpatmyecknx n3o6paxeHuit, Ta-
KMX Kak cuctemsl LudpoBoii peHTreHorpacgum (CR). cUCTEMbI HA OCHOBE NPAMbIX U HEMPSAMbIX MJIOCKUX NaHe-
neii. ckaHupyowme cuctembl (Ha ocHoBe CCD wunum cyeTa (DOTOHOB). HacToAwwmiA cTaHgapT He
pacnpocTpaHsieTcs:

- HaYCTPOWCTBA NS MOJYYEHUS LNSPOBbBIX PEHTTEHOBCKUX N30OBPAXEHWA, npumens-
emble B 06Leli peHTreHorpadvmn 1 B feTanbHOW peHTreHorpadguu;

- KOMMbIOTEPHYIO TOMOrpaccuio;

- YCTpOWACTBa 4715 NOMyYeHNUs AMHAMUYECKMX U3006paxkeHuin (rae nosyyalT ceputo n3obpaxeHuid, Ha-
npvMep, Npu PeHTreHOCKONuK UAu Npu uccnefoBaHnmn cepaua).

MpumeuaHune — BblenepeyncrieHHble YyCTPONCTBA MCKIOYEHbI, MOCKO/IbKY MHOTE UX napaMeTpbl (Hanpu-
Mep. Ka4yeCTBO ny4yka ns3ny4dyeHus, reomeTpusa, 3aBUCUMOCTb BO BPEMEHN U T.,CI,.) OTNIN4aKTCA OT COOTBETCTBYHOLWMX Napa-
MeTpOoB Npu Mammorpadunn. HekoTopble 13 3TUX yCTPOINCTB ByAyT pacCMOTPeHbI B OTAe/bHbIX cTaHdapTax (MOK 62220-1

M M3K 62220-1-3) nof406HO TOMY, KaK 3TO CAe/1aHOo N0 OTHOLLIEHMWIO K APYrMM napameTpam, Hanpumep 4yBCTBUTENbHOCTU U
KOHTpacTy, B cTaHgaptax M3K un UCO.

2 HopmartuvBHble CCbI/IKM

B HacToswem cTaHgapTe UCMo/b30BaHbl HOPMATUBHbLIE CCbIJIKU Ha criegylolne ctaHgapTsl. Ansa gatu-
POBaHHbIX CCbISIOK MPUMEHSIOT TOJIbKO YKa3aHHble n3genus. s HelaTupoBaHHbIX CCbISIOK MPUMEHSAIOT CamMble
nocnefHve nsgenvs (Bkayas Noodbie AONOSTHEHUSA U U3MEHEHNS).

M3K 60336 V3genua mefguuUnHCKUE 3neKkTpuyeckne. N3nyyarenm meguunHCKUE peHTreHoauarHocTu-
yeckme. XapakTepucTukm poKyCHbIX NATEH

M3K 60601-2-45:2005 M3gennsa megmuuHckue anektpuyeckne. Yactb 2-45. YacTHble Tpeb6oBaHus be-
30MaCHOCTM K MaMMorpamyeckum peHTreHoBCKMM annapaTtam u MaMMorpadumyeckum yctpoiicTeam AN cTe-
peoTakcuca

M3paHne oduymnanbHoe
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M3K 61267:2001 MeguumnHCcKaa guarHocTMyeckas peHTreHosckasa annapartypa. PaguaunoHHble ycro-
BUA MpW onpefeneHnn XxapakTepucTuk

M3K 62220-1:2003 M3genus MeguunHCKNe anekTpuyeckne. XapakTepucTukn YCTPOWCTB A1 nonyde-
HUA LMKPOBOro PEHTIEHOBCKOIO N306paxeHuns

NCO 12232:1998 doTorpadusi. INeKTPOHHbIE KaMepbl AN PEFMCTPaLUM CTaTUUECKUX N306paxXeHWIA.
Onpegenexve yyBcTBUTEIBHOCTU NOo NCO

3 TepmMuHbI 1 onpegeneHns

B HacTosem cTaHgapTe npyMeHeHbl TepMuHbl No MOK 60788. a Takke cnepylolie TepMUHbI C COOT-
BETCTBYHOLMMN ONpefeneHnamMm:

3.1 cyHKuMA npeob6Gpa3oBaHMA: Y4YacTOK YPOBHSI BbIXOAHOTO CWUrHasna € 60NblWOKA  nnowaan
(UICXOOHLIE [OAHHLIE) YCTPOWCTBA A4 TMOMAYYEHUA LMGPOBOIrO PEHTITEHOBCKOIO
MN30OBPAXXEHWSA no OTHOLIEHWIO K YMC/TY 3KCNOHWUPYIOLWMX KBAHTOB Ha eauHuuy niowaan (O) B N10CKOCTH
MOBEPXHOCTW AETEKTOPA.

MpumeyaHuns

1 Mpu pacueTe O creayeT yMHOXaTb M3MepeHHoe 3Hayenne BO3/YILIHOW KEPMbI 3a BblueTOM 06paTHOro pac-
cesiHNA Ha 3HayeHue, ykasaHHoe B Tabnuue 2. ctonbel, 4.

2 MHorve kanu6poBouHbie nabopatopuuv, TakMe Kak HauMOHaNbHble WHCTUTYTbI METPO/IOTUY, KannbpyoT
N3MEPUTENN N3NYYEHWA B eanHuuax BO34YWHOW KEPMbI.

3.2 kBaHTOBas 3appekTUBHOCTb pernctpauuu DQE (a, y): OTHoweHune aByx pyHkunii NPS: B uncnm-
Tene NPS BxogHoro curHana Ha MOBEPXHOCTU AETEKTOPA undhpoBOro peHTreHOBCKOro feTekropa nocne
nNpoxoxAaeHns onpegenswoliero unbTpa, ykasaHHoOro Ans yHKUUM nepejaym cUCTeEMbl, a B 3HameHare-
ne — un3mepeHHsblit NPS BbixogHoro curHana (MCXOAHbIE JAHHBIE).

MpumeuaHue — Bmecto aBymepHoit KBAHTOBOWN 3OPEKTUBHOCTU PETMCTPALMU yacTo ny6amky-

10T ceueHne ABymepHoii KBAHTOBOW 3®®EKTUBHOCTW PEIMCTPALMW BAOAL yKa3aHHOW NMHUM B MAOCKOCTM
4acToT.

[M3K 62220-1:2003. onpegeneHve 3.3. MOAM(MLNPOBAHO]

3.3 NoBepPXHOCTb AeTekTopa: [ocTynHasa NnoBepxHOCTb, 6amkaiiwas Kk MIOCKOCTU MPUEMHUKA
MN3O0BPAXXEHNA.

MpumeuaHue — [locne yganeHus Bcex uacTeil, Bknwuaa OTCEVBAIKOLWMA PACTP 1 KOMMOHEHTH

ABTOMATUYECKOIO YMNPABNEHUS 3KCMO3ULIMEM npu uX Hannuuu, KoTopble MOXHO yAanute u3 TMYUKA
N3NYYEHWA 6e3 noBpexaeHus LudpoBOro peHTreHoBCKOro AeTekTopa.

[M3K 62220-1:2003. onpegenexuve 3.4. MoAMULNPOBAHO]

3.4 ycTpoNcTBO AN NOMyYEeHUS LM POBOro PEHTIEHOBCKOro N306paxeHns: YCTPOCTBO, COCTOSA-
Lee 13 LMdpoBOro peHTreHOBCKOro feTeKkTopa, BKIoYas 3alMTHbIE C/I0W, YCTaHOBEHHbIE A5 NPaKTUYecKo-
ro0 MCNONb30BaHUA 3NEKTPOHUKM YCUIEHUA 1 OLUGIPOBKM U KOMMblOTepa, n obecneumsatowero MCXOAHbIE
OAHHbBIE (DN) nsobpaxeHus.

[M3K 62220-1:2003. onpegenenve 3.5]

3.5 matpuua nsobpaxeHuns: C6opka MATPUUYHbBIX 3IEMEHTOB, npevMyLlecTBEHHO B AeKapTOBOiA
cucTeme KoopavHar.

[M3K 62220-1:2003. onpegenexve 3.6. MoaMULMPOBAHO]

3.6 nar-acphekT: BnvsHne npeaplayLiero nsobpaxeHus Ha Tekylee.

[M3K 62220-1:2003, onpegenexve 3.7]

3.7 nuHeapu3oBaHHble pAdaHHble: WCXOAHbIE [OAHHBLIE, Kk koTOopbIM npunioxeHa ob6paTHas
PYHKUNA NPEOBPA3OBAHUA.

MpumeuyaHnue — JIMHEAPU3OBAHHbLIE JAHHLIE npsamo nponopunoHaibHbl BO3AYLWHOWN KEPME.
[M3K 62220-1:2003, onpegeneHue 3.8]
3.8 dyHkuuaA nepegaun moaynauum MTF (1, v): Mogynb 06bI4HO KOMM/IEKCHOM (PYHKLMM ONTUYECKO

nepegauv, BblpaXeHHoW kak dyHkums MPOCTPAHCTBEHHbLIX YACTOT nny.
[M3K 62220-1:2003. onpegenexue 3.9]
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3.9 wym: ®aoKTyaLmMm oT OXUAaeMoro 3HaMeHns CTOXacTUYEeCKoro npotecca.

[M3K 62220-1:2003. onpegenexve 3.10]

3.10 cnekTp MouwHocTh wyma NPS-W(u, v): Mogynb npeobpa3oBaHus dypbe OT aBTOKOBApUaMTMOi
chyHkummn LYMA. MouwHocTs LLUYMA, coaepxalieroca B AsymepHoM uHTepsane NMPOCTPAHCTBEHHOW
YACTOTbI, B hyHKUUM ABYMEPHOI YacTOThI.

MpumedyaHune— B nureparype CMNEKTP MOWHOCTW WYMA yacTto Ha3biBaloT «Cnektp BuHepa» B yecTb
maTemartmka Hopbepta BuHepa.

[M3K 62220-1:2003. onpegeneHue 3.11]

3.11 wncxopgHble gaHHble DN: HEOBPABOTAHHbBIE JAHHBIE, nogsepriivecs koppekuun, ykasaHHoi
B HacTOSLEeM cTaHaapTe.

[M3K 62220-1:2003. onpegeneHue 3.12]

3.12 noTok poTOHOB Q: CpegHee uncno POTOHOB Ha efUHULY MJIoLWaaNn.

[M3K 62220-1:2003. onpegeneHue 3.13]

3.13 Heob6paboTaHHble gaHHble: CurHan |‘II/IKpEJ'IFI, CUYMTAHHbI HENoCcpeACTBEHHO Noc/ne aHano-
ro-ungpoBsoro npeobpasoBaHus c YCTPOUCTBA ana NMONYYEHWA LMNePOBOIO
PEHTFEHOBCKOIO N3OBPAXXEHWA nnn nonyyeHHbId ¢ cucteMbl cueTa hOTOHOB 6€3 Kakoli-nmbo npo-
rpaMMHOli KoppeKkLun.

[M3K 62220-1:2003. onpegenerune 3.14. moandmumpoBaHo]

3.14 npocTpaHCcTBEHHas 4acToTa M unm v. ObpatHas Be/nvMuMHa nepvoja NOBTOPEHMS NPOCTpaH-
CTBEHHOrO fAIBNeHns. PasmepHocTb MPOCTPAHCTBEHHOW UACTOTbI o6paTHo aauHe.

[M3K 62220-1:2003, onpegeneHue 3.15]

4 TpeboBaHus

4.1 YcnoBus paboTbl

YCTPOWCTBO 419 MONYYEHUSA LMGPOBOIMO PEHTTEHOBCKOIO W30OBPAXEHWA aomkHO
XpaHuTtbca U paboTaTtb B COOTBETCTBUM C pekomeHpaunsamn N3FOTOBUTE/A. Ycnosua paboTbl JOMKHbI
6bITb TAKUMU Xe. KaK NpeflyCMOTPeHHble A/15 paboTbl B KIMHUKE, 1 NOAAEPXNBATLCA B TEYEHMEe BCEro Bpeme-
HW UCMbITAHWIA.

Ycnosua okpyxawolleii cpefpl B nomelieHu, rae pa6otaet YCTPOWMCTBO ANA MOJIYYEHUA
LUNPPOBOIoO PEHTTEHOBCKOIO M3OBPAXEHWA, AomkHbI 6bITh YKa3aHbl BMeCTe € pe3ysibTataMmn uc-
MbITaHWUA.

4.2 PEHTFEHOBCKWI ANMAPAT

[ns Bcex ucnbiTaHWiA MO HacTosWEeMy CTaHAapTy AO0/MKHO ucnonb3oBatbes PMY MOCTOAHHOIO
HAMPAXXEHWA (M3K 60601-2-45). MPOLEEHTHAA NY/IbCALNA gomkHa 6biTb paBHa uan meHble 4 %.

HOMWHANBbHOE 3HAYEHNE ®OKYCHOIO NATHA (M3K 60336) A0/HKHO ObITh He 60/bLue 0.4.

Ona usmepeuns BO3AYLIHOM KEPMbl gomxeH MCNonb30BaThCs KanmbposaHHbIi U3MEPUTE/b
N3NYYEHNSA. MorpewwHocTb nsmepexuin (koadurumeHT nokpbitns 2) [2] gomkHa 6biTb MeHbLue 5 %.

NMpumeuvaHuns

1 TepMUHbI «NOrPELHOCTb» U «KOIPMULMEHT NOKPbITUA» onpegeneHbl B CnpaBouHuke NCO Mo BbipaXeHno no-
rPeLIHOCTM n3MepeHunii (2).

2 USMEPUTENU N3NYYEHWA BO MHOMMX HaLMOHa/IbHbIX METPONOTMYECKUX NHCTUTYTax KannbpyoTcs B eAnHN-
uax BO34YLWHOW KEPMbI.

4.3 KAYECTBO U3NYYEHWA

KAYECTBO N3NTYYEHWNA gomkHO 6biTb RQA-M 2 no M3K 61267. ecnun 3T0 NOAXOAUT AN KIMHUYECKO-
ro NCMNosib30BaHWsA 3TOro getektopa. MoxeT 6biTh 1cnonb3o0BaHo apyroe KAYECTBO VU3NYUYEHWA, koTopoe
ncrnonb3yeTca npu  KAMHUYEeCcKoM ucnonb3osaHunm YCTPOWCTBA ANA TMOJAYUEHUA UNPPOBOIO
PEHTFTEHOBCKOIO WM30OBPAXEHWA, Hanpumep RQA-M 1. RQA-M 3. RQA-M 4. wnn KAYECTBO
N3NYYEHNA npn maTepuane aHoga, OT/IMYHOM OT MonubaeHa (cm. Tabnauuy 1).

O6nactu npumeHeHus onpegeneHHoro KAYECTBA N3NYYEHUA ykaszaHbl B MOK 61267.

MpnmeyaHune — BcoorBeTcTBUN ¢ M3K 61267 KAUECTBO N3NTYYEHNA ROA-M nonyuyaetca npu monubae-
HOBO MULWEHW. OBWEN ®UNbTPALMN ucTouHuka usnydennsa (0.032 r 0.002) mm Mo u AOMONHUTENBHOM
OUNBTPE 2 mm Al (Tabnuua 1).
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Ta6nunya 1— KAUECTBO UBYUYEHWUS ans onpegenenus KBAHTOBOWM 3OOEKTVBHOCTU PEFUCTPALMN 1
COOTBETCTBYIOLME NapameTpbl

HomuHasbHbIN

XapakTepucTika CTaHgapTHOro TonuwwyHa megaagg?e MEPBbI CrOW ﬂ%ﬂgﬂﬂﬂ
KAYECTBA V3/YUEHS unbTpa, HATPEOKEHIE MO/OBVHHOTO OWTLTP
(M3K 61267) MM B ) OC/AB/TEHNA v Al !
(CMO). mm Al
Mo/Mo (RQA-M 1) 0.032 25 0.56 2
Mo/Mo (RQA-M 2) 0.032 28 0.60 2
Mo/Mo (ROA-M 3) 0.032 30 0.62 2
Mo/Mo (ROA-M 3) 0.032 35 0.68 2
Mo/Rn 0.025 28 0.65 2
Rh/Rh 0.025 28 0.74 2
W/Rh 0.050 28 0.75 2
WI/AI 0.500 28 0.83 2

CnegyeT 3aMeTUTb, YTO B HEKOTOPbIX MamMmorpadunyecknx cucteMax nNpMMeHsoT He MONN6AeHOBbIE
MULLEHU 1 (PUNBLTPLI, 8 MULLEHU WA OUALTPBI U3 APYTUX MaTepuanos, HarnpuMep, HO He TO/IbKO, POAVNEBYIO
MULLEHb 1 POAVEBLIN (OUNBTP WM BOSIbIPAMOBYHO MULLIEHb U antoMUHMEBLIA chunbTp (Tabnuua 1). B cnyyae,
ecnu ncnonbsyetca KAYECTBO U3NMYYEHWA, oTAnyHoe 0T yKkazaHHOro B Tabnuue 1, 0Ho AO/MKHO ObITb yKa-
3aHOo B flek/1apaunn cooTBETCTBUSA, BKIIOYAA MaTtepuan MULLEHU, Matepuan v TonwmHy punstpa. AHOAHOE
HAMPSDKEHUE. CNOW MONOBWUHHOIO OCNABJ/IEHUA (CMO), B MM Al. 4 MCMONb3yeMOe 3HaueHue
SNRI (cm. Takxe 6.2).

4.4 TECT-OBBEKT

TECT-OBBEKT pgna onpegenedva ®YHKUWW  TMEPEOAUYM  MOAYNAUUWN  wn  amnnuntygpl
NAT-90®PEKTOB fo/mkeH COCTOATb M3 NNAacTUHbl M3 Hepxasetouel ctann (Mapku 304) ¢ MUHUMaSIbHbIMUW
pasmepamu: TonwuHa 0.8 mm, agnnHa 120 MMm. WwiuprHa 60 MM, NepekpbiBatoLLeli NOM0BUHY 06/1y4aemMoro nons
(cm. pucyHok 1).

MnacTuHa n3 HepxagetoLeli cTany ucnonb3yeTtcs kak kpaesoit TECT-OBBEKT. MoaTomy kpaii nnactu-
Hbl O/KEH ObITb TWATE/IbHO OTNONNPOBAH NoA Yriom 90° K N0CKOCTN NAAacTUHBbL. MNpu 061yYeHnn Kpas peH-
TreHOBCKMMM flydaMn B KOHTaKTe ¢ 6e33KpaHHOl NieHKol n3obpaxeHne Kpas Ha NieHke He AO/HKHO ObiTb
pasmbITO 60/1ee YemM Ha 5 MKM.

B kauecTBe anbTepHaTuMBbI gonyckaeTtcs npumeHaTs TECT-OBBEKT no M3OK 62220-1.

Mpunmevyanune — TECT-OBBEKT w3 nnactuHbl
13 HepxaBetoleli cTanu TonWwyHoli 0.8 MM (MUHUMYM).

MuHUManbHble pasmepbl MAacTWHbl, a % 120 mm. f =
=60 MMm.

O6nacTb uHTepeca (ROI) npu onpegenextun MTF b xc.
25 x50 MM (yka3aHa BHYTPEHHEeN WTPUXNYHKTUPHOW NNHUEIR).

Mocne obnyyeHns Ha geTekTope (HapyXHas LWTpUX-
NYHKTUPHasA NUHUA) He meHee 100 x 100 mMm.

PucyHok 1 — TECT-OBBEKT
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4.5 TeomeTpus

FeomeTpusi yCTaHOBKM ANA N3MEPEHUIA [O/MKHA COOTBETCTBOBATL PUCYHKY 2. B aTOli reomeTpuyeckoii
KOHdhurypauumn PEHTTEHOBCKUIA ANMAPAT MCMOJIb3yeTCs TaknM e 06pa3oM, kak npu HopMasibHOM Auar-
HOCTWUYECKOM NnpuMeHeHun. PaccTosHue mexay ®OKYCHbIM MATHOM PEHTFEHOBCKOW TPYBKW u
MOBEPXHOCTbLIO AETEKTOPA f0/mKHO 6bITb 0T 600 0 700 MM. ECNK NO TEXHUYECKMM NPUYMHAM paccTos-
HVe HeNb3A YCTaHOBUTb B 3TOM Auanas3oHe, MOXeT ObiTb BbIOpaHO ApYyroe paccTosiHie, HO 3TO AO/IKHO ObiTb
yKasaHo npu geknapauun pesynbrtarta.

TECT-OBBEKT pgomkeH 6bITb pasmelyeH HenocpenctseHHo nepe MOBEPXHOCTLIO AETEKTOPA.
LieHTp kpass TECT-OBBEKTA pa3mellatoT Ha paccTtosaHuy 60 MM OT LieHTpa NoBepxXHOCTH Kopnyca AeTekTopa.
O6nyuyaemas nnowaab NMOBEPXHOCTWN OETEKTOPA pgomxHa 6biTb 100 x 100 MM. LleHTp 3TOI nnowaan
[O/MKeH HaxXoAUTLCA Ha paccTosaHUKM 60 MM OT LieHTpa NMOBEPXHOCTU Kopnyca AeTeKkTopa.

B ycTaHoBKe no pucyHky 2 gnadparma Bl n JONOJSIHUTENBHbIV ®UNBTP A0MKHbI GbITh pacnonoxeHsbl
6113ko 0T POKYCHOIO MATHA PEHTTEHOBCKOW TPYBKW. [Onadparmy B2 cnegyet ncnosb3oBaTth, HO OHa
MOXET He NPUME»TATLCS B TOM Clyyae, eC/in Jokas3aHo, YTO ee Ha/imune He M3MeHsIeT pesyNbTaToB U3MepPEeHUid.

[eTekTop-mMOHMUTOp crieayeT NPUMEHSATb A/18 TOro, 4Tobbl noaTBEpAuTb TouHocTe PEHTTEHOBCKOIO
FTEHEPATOPA. fleTekTop-MOHUTOP R1 A0/MXKEH 6bITb pa3MeLLEH 3a TOW YacTbio Myyka, KoTopasi NPOXOAuUT Ye-
pe3 AVNAPPAIMY B2. TO4YHOCTb AeTekTopa-MoHUTOpa (CTaH4apTHOe OTKNOHeHWe 16) foskHa ObiTh nydlle
2 %. COOTHOLEHNe Mexay MoKasaHWeM, CUMTbIBAEMbIM C MOHMTOpa, ¥ BO3AYLIHOW KEPMOW Ha
MOBEPXHOCTW OETEKTOPA pomkHO 6bITb OTKanubpoBaHO Ans Kaxzoro ucnonb3yemoro KAUECTBA
N3NYYEHUA. Mpn kanmbpoBke 3TOro COOTHOLLEHNS A0/HKHO 6bITb 06paLleHO BHUMaHUe Ha To, YToObl Ha no-
kazaHusa USMEPUTENA N3NYYEHUA He BNnMano obpaTHoe paccesiHue M3nyvyeHust oT 060pyAoBaHus, Haxo-
aaweroca c3agn WU3SMEPUTENA W3NYYEHWA. B nwbom cnyvyae Heo6X0AMMO NPOBEPUTb, 4YTO
OeTeKTop-MOHUTOP He BvMgeT Ha usMmepeHua OYHKUWN TMPEOBPA3OBAHUNA, MTF u CIIEKTPA
MOLWHOCTW WYMA. Ans MAHMMU3aLMn 06paTHOro paccesiHns OT C/I0eB, PacnofIOKEHHbIX 3a AeTEKTOPOM,
cnepyet obecneyunTb paccTosiHMe 40 APYTnX 06beKToB He MeHee 250 mMMm.

n punMmedyaHne — I'Ipou,e,qypa Kanl/lﬁpOBKI/I AETeKTopa-MOHNUTOpPa MOXeT 6bITb YyBCTBUTE/IbHA K MOJIOXKEHHO

OOBABOYHOIO oU/IbTPA n wtopok B UCTOYHUKE PEHTFTEHOBCKOIO U3JTYYEHWA. MNMosToMy nX NONOXeEHNE He
cnefyeT U3MeHATb 6e3 MOBTOPHOIO M3MEPEHUs KaIMGPOBKY AeTEKTOPa-MOHUTOPA.

JTa reomeTpus UCMosb3yeTcsa U 415 e4UHO-
o6pasHoro o0b6ayyeHns MOBEPXHOCTWN OETEK-
TOPA npwu onpegenernne ®YHKUNW NMPEOBPA-
30BAHNA n CMEKTPA MOWHOCTW WYMA, n
ans o6nyyenns NMOBEPXHOCTW OETEKTOPA
3a TECT-OBBEKTOM (cm. 4.6.6). MNpu BCex u3-
MepeHusaxX gomkHa 06/1y4aTbCa oAHa 1 Ta xe 06-
nactb MOBEPXHOCTW AETEKTOPA.

Bce nsmepeHus Ao0MKHbI 6bITb NPOBefeHbI
npv OAHO 1 TOI Xe reoMeTpun.

Mpu onpegeneHun CMNEKTPA MOLWHOCTU
WYMA un  o®YHKUAWM TMNPEOBPA3OBAHUA
TECT-OBBEKT pomxeH 6biTb yaaneH n3 nyuka.

Mpumeuvanune — TECT-OBBEKT He npu-
MeHAT npu usmepeHun PYHKLWWN MPEOBPA3O-
BAHWA n CMNEKTPA MOLWHOCTU WYMA.

PUCyHOK 2 — eoMeTpusi Npu 3KCNOHUPOBaHWN
YCTPONCTBA Ana NONYYEHUA LMPPOBOIo
PEHTITEHOBCKOIO N30OBPAXEHWA ¢ uenbto
onpegenenns PYHKUNM MPEOBPA3OBAHUA.

CMNEKTPA MOWHOCTW WYMA nnn ®YHKLNU
NMEPEOAYN MOAYNAUNWN 3a TECT-OBBEKTOM
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4.6 Ycnosusa OBIYUEHUA

4.6.1 O6wwue ycnosus

Kannbposka LydpoBOro peHTreHOBCKOro feTekTopa fo/hkHa ObITb NpoBeAeHa 0 Hauana Bcex ucnbita-
HWIA. T.e. [OMKHbI GbITb BbINO/IHEHLI BCE Onepauun, HeobxoayMble ANS KOPPEKLU B COOTBETCTBUM C pasje-
nom 5. Bce cepum u3MepeHuin OO/MKHbI ObiTb caenaHbl 6e3 nepekanmbpoBku. W3 aToro Tpe6oBaHuA
UCK0YalTCAa KOMMeHecupyoLwmne kanmbposkn. OHM MOTYT 6bITb MPOBEAEHbI, KakK MPY HOPMasIbHOM KUHUYec-
KOM MCNOJIb30BaHNN.

YpoBeHb 3KCNO3nNLUKN JOKEH ObiTb BbIOpaH TakuM Xe. Kak MCnosib3yeMblil npu paboTte LudpoBoro peH-
TrEHOBCKOr0 ileTeKTopa B KIMHUYECKOW NpakTuke, AN KOTOPOW OH NpefHasHavyeH. OTOT ypoBeHb Ha3biBaeTcs
«OMOPHBIM», N OH AO/MKEH 6bITb HopMmupoBaH N3TOTOBUTE/IEM. [,omkHbl 6bITh BbibpaHbl, N0 KpaliHei mepe,
[ABa JOMNO/IHUTE bHBIX YPOBHSA 06/1y4YeHNs, OANH paBeH ABYM «OMOPHbIM» YPOBHAM 1 OAWH paBeH 1/2 «onopHo-
ro» ypoBHs. Npn U3MEHEHUN YPOBHSA 3KCMNO3ULMU He AO0/HKHO ObITb AOMNYLLEHO U3MEHEHUE CUCTEMbI YCTaBOK
(yBenMuyeHve MOLHOCTY U T.4.).

[Lna Toro 4To6bI NEPEKPbITL AMANAa30H Pa3/TMYHbLIX KIMHUYECKUX UCCNefoBaHNi, MOryT GbiTb BblGpaHbl
[ONONHWTENbHbIE YPOBHU. [NA 3TUX AOMNOMHUTE NbHbIX YPOBHER MOryT 6biTh BbiGpaHbl Apyrie ycTaBku cucTte-
Mbl. 1 UX cnegyeT NoAAepXnBaTb NOCTOSAHHBIMU B TEYEHUE MpoLeAypPbl UCTIbITAHWIA.

ViameHeHne BO3AYLIHOW KEPMbI fonxHO focTUraThest NyTeM usmeHeHus AHOOHOIO TOKA, wau
BPEMA OBJ/1IYYEHWA gomkHO 6bITb MOA06HO TOMY, KOTOPOE NMPUMEHSAETCS NPY KTMHUYECKOM MCMO/b30BaHN
LMpoBOro peHTreHoBckoro getekropa. JIAM-3PPEKTbI fo/mkHbI 6bITh YyCTpaHeHbl (cM. 4.6.3).

PAONALUMOHHBIE YCNOBUSA pomkHbl 6bITb YKa3aHbl BMECTE C pesysbTaTaMmu WUCMbITaHWi (CM. pas-
pen 7).

4.6.2 VsmepeHne BO3AYLIHOW KEPMbI

BO3AYWHYKO KEPMY Ha [MOBEPXHOCTW [AOETEKTOPA un3MepsioT € MOMOLWbI MOAXOAALEero
N3MEPUTENA U3NYYEHWA. Ons 31Ol uenu UMEPOBOIA PEHTIEHOBCKWI LETEKTOp YAanslnT U3 nyyka W
AETEKTOP W3NYYEHUNA W3SMEPUTENA W3NYYEHUA pasmewaor B nsockoct TNOBEPXHOCTU
LOETEKTOPA. CnegyeT MUHMMU3MPOBaTh BAnsHWe obpatHoro PACCEAHHOIO U3NYYEHWA. Ecnn npoBoasTt
Koppekuuio mexay nokasarensamv W3MEPUTENA N3NTYUEHWA n geTekTopa-MoHMTOPa, OHa Ao/MKHA 6bITh 3a-
chMKCUpOBaHa 1 UCMo/b30BaHa AN pacuetos BO3AYLHOW KEPMbI Ha MOBEPXHOCTW JETEKTOPA npu 06-
nyyenun MNOBEPXHOCTW AETEKTOPA ans onpegenenns ®YHKUWN TPEOBPA3OBAHWA, CMEKTPA
MOLWHOCTW LWYMA u MTF. [insi nosy4eHns NpaBuabLHOro 3Havenns BO3YLIHOW KEPMbl pekomeHayeTcs
MPOBECTW OKO0 MATU U3MEPEHUI 1 UCMOMIb30BaThb CpeAHee 3HaYeHue.

B ckaHMpylOLWNX yCTPONCTBAX C KO/I/IMMATOPOM, PacrnosfioXeHHbIM nepej nauveHtom. BO34YLLIHAA
KEPMA gomxHa 6bITb M3MepeHa nocsie 3T0ro yCTpoiicTBa OrpaHMyeHus myyka.

Ec/iv HEBO3MOXHO yaannTb LMKpOBOI PEHTTEHOBCKNIA AeTekTop u3 nyuyka, BO3AYLIHAA KEPMA Ha
MOBEPXHOCTU AETEKTOPA MoXeT 6bITb paccymMTaHa ¢ NOMOLLbIO 3aKkOHa 06paTHbIX KBaApaToB paccTosi-
HuA. Ana atoii uenu BO3AYLWHYHO KEPMY n3mepstoT Ha pa3nnyHbix pacctosaHnsax ot ®OKYCHOIMO MNATHA
nepef MNOBEPXHOCTbIO AeTektopa. [py 3TUX U3MepeHusax u3nydeHue, obpaTHO paccesiHHoe OT
MOBEPXHOCTW AETEKTOPA, fo/mkKHO 6bITb NCKOYEHO. [103TOMYy pekoMeHAyeTCs NCnonb3oBaTb paccTos-
Hue ot 100 o 200 mm mexay NMOBEPXHOCTbLIO AETEKTOPA n JETEKTOPOM U3NYYEHUA.

MpunmeyaHunsn

1 Heo6x0AMMO NPUHATL BO BHMMaHWe ocnabsieHne B BO3AyXe.

2 Ecnu konnvmarop nepepj nauneHToM SiBISETCA MHOrOLWeneBbiM, 3KCNO3nNLMs f0/MKHA ObITb MHTErpUpoBaHa B Te-
YeHne ckaHupoBaHuA. MHorouwenesas guadparma cos3gaetT HeromMoreHHoe paguvaunoHHoe none Ha NMOBEPXHOCTU
NETEKTOPA, noatomMy ANsi NONy4YeHUs NpaBUbHOTO pe3ysbTaTa Heob6xo4MMo npoBecTn 6onee AAVMTeNbHOE CKaHWpOBa-
Hve no JETEKTOPY U3NYYEHWA.

Ecnun ncnonb3yetca AeTeKTOp-MOHMTOP, CreflyeT HavyepTuTb rpaduk KpuBoi B (OYHKLMW paccTosHus d
mexay POKYCHbIM MATHOM n JETEKTOPOM U3NTYYEHWNA no cneayowemy ypasHeHUIO:

nokasaHune geTekropa-MmoHUTOpa
nokasaHue geteKkropa usny4yeHus

C nomoLbl 3KCTPanonAauuyM 3TON NPUGNN3UTENBHO NIMHEWHON KPMBOW Ha paccTosiHue Mexay
®OKYCHbIM MATHOM n NMOBEPXHOCTbLIO AETEKTOPA r SID MOXHO NO/Ty4Tb OTHOLLEHUWE NOoKa3aHWuii Ha
pacctosihum 1 SID 1 gnsa nwboro nokasaHus geTektopa-mMoHuTopa paccumtate BO3AYLWHYHO KEPMY Ha
MOBEPXHOCTW AETEKTOPA.

Ecnun geTeKkTop-MOHUTOP He UCNONb3YIOT, TO BblYEPUMBAIOT rpadnk 3aBUCMMOCTU KBaAPaTHOTO KOPMSA OT
obpaTtHolii BenuumHbl nokasaHus W3SMEPUTENA W3NYUYEHUA B dyHKUMM OT PpaccTosHUS Mexay

6
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N3MEPUTENEM U3SNYYEHNA 1 ®OKYCHbIM MATHOM. 3KcTpanonsauuio 1 T.4. NPOBOAAT Tak Xe. Kak n3no-
XeHOo B npegplayuiem ab3aLe.

4.6.3 WNcknwoveHne JIAT-DGPDPEKTOB

NAT-20®EKTbI moryT noBauaTte Ha usMmepeHune ®YHKUNW NMPEOBEPA3OBAHUA. CMEKTPA MOLL-
HOCTU WYMA n ®YHKUWW MEPEJAUYN MOAYNAUWNWN. MoaToMy OHM MOryT NOBAUATb HA U3MepeHue
KBAHTOBOW 3®®EKTUBHOCTW PEMUCTPALIN.

OT0 BANAHME MOXHO pasfennTb Ha fiBe KOMNOHEHTbl — afAUTUBHYIO (a4ANTUBHASA BETBb) U MY/IbTUMNIN-
KaTVBHYIO (M3MeHeHne npupocTa). BennunHbl 06enx KOMNOHEHT AO/KHbI 6bITh onpefeneHbl. [41a obLei nH-
cdhopmauuu cm. (10). [11] v [12].

Mpu onpepeneHun BO3MOXHbIX JIAT-OOPEKTOB LucpoBoil AeTeKkTop A0/XeH paboTaTb B COOTBET-
cTBUM co crneundukaunamm U3roTOBUTENA. Mexay ABymA nocnefoBaTelbHbIMU 3KCNO3ULUAMN HEOOXO0AU-
MO BblAEPXMBATb MWHUMasIbHbIA WHTEpPBasT BpeMeHu (onpegensieMblli C MOMOLBIO WCMbITAHWA MO
NPUAoXKeHMI0 A) BO M3BeXaHne McKaxaiwlwero sauaxua JIAF-DOOEKTOB Ha usmepeHne KBAHTOBOW
QOPEKTUBHOCTW PEFTMCTPALN.

MpumeyvyaHune — Ha JIAT-3PDPEKTbI moryT BnmaTbL cnegytowme aktopsl: Bpemss OBNIYUEHNA no oTHowe-
HUIO K CYMTbIBAHWIO, METO/[ OYUCTKM OT ocTaTkoB npegbigyuiero OB/IYYEHWA, Bpema OT cTupaHus [0 MOBTOPHOrO
OB/IYYEHWA, Bpems oT cunTbiBaHna fo nosTopHoro OBNTYUYEHWA, BkIoUYeHNe «(PUKTUBHOTO* CUNTbIBAHWUS ANA CTMpa-
HUs adhpekToB OT npeAbligywero OBNYYEHUNSA.

Ons onpepeneHust 3HaveHus JIAM-OODEKTOB fomkHbI 6bITb UCNO/b30BaHbI NpoLeaypbl UCNbITAHWIA,
npuBefeHHbIE B MPUTOXEHUN A.

4.6.4 OBNYUEHWE gnsa onpegenedus ®YHKLUWN MPEOBPA3OBAHUA

YcTaskn YCTPOUCTBA N5 MONYYEHUSA LIMIGPOBOIO PEHTITEHOBCKOIO U30BPAXEHUSA aon-
XHbl ObITb TAKUMMW Xe. Kak npu akcnoHnposaHun TECT-OBBEKTA. OB/TYUYEHWE f0/KHO 6bITb BbINO/IHEHO B
reoMeTpuun pucyHka 2. Ho 6e3 TECT-OBBbEKTA B nyuke. BO34YLUHYIO KEPMY n3mepsioT B COOTBETCTBUN C
4.6.2. DYHKLMA NMPEOBPA3OBAHVSA gonxHa 6bITb onpeaeneHa npu yposHe BO3AYLIHOW KEPMbI oT Hy-
NeBoii [0 3HaueHust, Ha 20 % GOMbLIEro, YeM MAKCUMasbHbI UCTIbITaHHbIN yposeHb BO3AYLIHOW KEPMBbI.

KO3®OULIMEHT NPEOBPA3OBAHUA npn HynesoM yposBHe BO3AYLIHOW KEPMbl fonxeH 6GbiTh
onpegeneH No TeMHOMY N306paXeHUI0, KOTOPOe peannsyeTcs Npu TeX Xe YCN0BUAX, KaK PEHTTEHOBCKOE U30-
6paxeHne. MUHUMaNbHbIA ypoBEHL PEHTreHoBCKo BO3YLIHOM KEPMbI gonxeH 6biTb He 6onblue, yem 1/5
OMOPHOTO ypoBHA BO3AYLLIHOW KEPMbI.

B 3aBMcMMOCTY OT npoueaypbl pacyeTa (cM. 6.3.1) MEHSETCA YMC0 Pa3INYHbIX SKCMO3ULMIA; €C/IN HYXKHO
NPOBEPUTL TOJILKO SIMHelHOCTL DYHKUM MPEOBPA30BAHWA, focTaTouHO NATW 3KCno3uuwuii, pacnpege-
NIeHHbIX PaBHOMEPHO B )XeflaeMoM Auana3oHe. EciuM  HyxHO onpegenutb nonHyw @®YHKUUIO
MPEOBPA3OBAHNA. BO34YWHAA KEPMA pomkHa U3MeHATbCA TakuM 06pa3oMm, YTo6bl MakcumasibHoe
yBenuyeHne norapudmMmueckoii (no ocHosaHuio 10) BO34YLWHOW KEPMbI 6bin0 He 6osblue 0,1.

4.6.5 OBNYUYEHWE pgnsa onpepeneHusa CMEKTPA MOWHOCTN WYMA

Ycraskn YCTPOWNCTBA /1A MONYYEHUA LNOPOBOIO PEHTFEHOBCKOIO M30BPAXEHWSA aon-
XHbl 6bITb TAKUMU Xe. Kak npu akcnoHuposaHun TECT-OBBEKTA. OB/TYUEHWE f0/HO 6bITb BbINO/THEHO B
reoMeTpuu pucyHka 2, Ho 6e3 TECT-OBbEKTA B nyuke. BO34YLIHYHO KEPMY n3mepsioT B COOTBETCTBUN C
4.6.2.

Ons npuénusntenbHoro pacyeta CMEKTPA MOWHOCTW LWYMA, KoTopbl/i UCNONb3yeTcs B AasibHEN-
wem ans pacyeta DOE. ncnonb3ylT NpsMOYro/ibHYO Maowaaky pasmMepamu npubamsmTesibHo 50 * 50 mMm.
pacnosioXeHHYH0 B LieHTpe 06nyyaemoin ob6nactn pasmepamy 100 x 100 mm.

[nsa aToi uenn Habop BXOAHbLIX AaHHbIX AO/DKEH COCTOATb, MO MEHbLUEA Mepe, M3 4 M/TH He3aBUCUMbIX
nukceneii, 06pasytoLmx 0gHO TN HECKO/TbKO HE3aBUCUMBbIX U306PaXEHUN, KaXA0e U3 KOTOPbIX COAEPXKNT He
MeHee 256 MUKCENEW B nio6om NpOCTPaHCTBEHHOM HanpasneHuun. Ecnm Heobxoavnmo 6o/ee 4em 04HO M30-
6paxeHve. Bce n3obpaxeHns AOMKHbI OblTb NOMyYeHbl Npy ogHUX 1 Tex xe KAUECTBE N3NTYUYEHUA nypos-
He BO3[YLIHOW KEPMbl. CTaHaapTHoe OTKnoHeHue W3MYYEHWIA, ncnonb30BaHHLIX A8 NOyYeHus
pasHbIX N306paxeHwnit, O/HKHO 6bITb He 6onblue 10 % cpefHero 3HayYeHus.

MpumMeuyaHue — MuHMManbHoe YMcno Tpebyembix MUKCENEW n3o6paxeHus onpeaensetca Tpebyemoii Tou-
HOCTbIO, YTO onpegensieT MAUHUMasbHOe Yncno obnactell nHTepeca. NS noayyeHus TOYHOCTU gBymepHoro CMEKTPA
MOLWHOCTU WYMA 5 % Heob6xoaumo MuHumyM 960 obnacTeil nHTepeca (4acTUYHO NepekpbIBAKLLNXCS), COoAepXKaLLnx
16 MH HesaBucUMbIX MKCENEW nsobpaxeHns B AaHHbIX pasmepax o6nactu nHtepeca. Mpouecc ycpeaHeHns, nposo-
VMBI B flanbHeiilleM AN NONyYeHUs OJHOMEPHOTO Cpesa, CHUXaeT MUHUMAbHOE Yncio Heobxoaumbix MNKCENEN
n306paxeHnst [0 4 MJIH. YTO ace ellye A0CTAaTOUYHO ANA AOCTUXKEHNA HEOGXOAUMOI TOYHOCTH.
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[omkHo 6bITb 06pallleHo BHUMaHWe Ha TOo, YTO6bl He 6bIN10 Koppensauun mexay nocnefosartesibHbIMU
n3o6paxeHusmmn (JIAM-OODEKT: cm. 4.6.2). Mpu nposeaeHun OBNYYEHW He ponyckaeTcs n3MeHeHue
yCTaBOK CUCTEMBbI.

M3o6paxeHus ansa onpegeneHus CINEKTPA MOWHOCTW WYMA gonxHbl 6bITh cAenaHbl Npu YPOBHAX
BO34YLWHOW KEPMbI no 4.6.1.

4.6.6 OBNYYEHUWE c TECT-OBBEKTOM B MYYKE U3NYUYEHUNA

OB/IYYEHWE cnepyeT npoBoAnTb B reometpumn pucyHka 2. TECT-OBBEKT pasmelialoT Henocpe-
AcTBeHHO Ha MTOBEPXHOCTW AETEKTOPA. TECT-OBBEKT fomkeH 6bITb pa3MelleH Takum 06pa3om, YTo-
6bl Kpaii Gbl1 HAKMOHEH Ha YToN a 0THOCUTENbHO ocK cTon6uos MUKCENEW unu pspos MUKCENEN, gomxeH
6bITb B MHTEpBasie oT 1,5° Ao 3e.

MpunmeyvaHne — Metog HaknoHa TECT-OBBEKTA oTHOcMTeNbHO pagoB unau ctonb6uos MATPULbI
N30BPAXEHWSA aBnsetcsa obwumm ¢ gpyrummn ctaHgaptamm (MCO 15529 n MCO 12223) 1 M3N0XeEH B psge nybavkauuid,
CBSi3aHHbIX C MOMyYeHVeM npeasapuTesnbHbix 06pasuos PYHKLUWW MEPEJAUUN MOAYNALUNN.

[omxHo 6bITb caenaHo, No MeHbllen mepe, gga OBNIYYEHUA ¢ TECT-OBBEKTOM B MYYKE N3NY-
YEHWA, oanH ¢ TECT-OBBEKTOM, opreHTrpoBaHHbIM NpU6aAn3nMTeNbHO BAOb CTON6LOB, U oanH ¢ TECT-
OBBEKTOM, opueHTupoBaHHbIM NpubnnsntesnibHo BAonb pagos MATPULIbI M3OBPAXEHNA. Kak ussec-
THO, B cuctemax CR pe3KoCTb 3aBMCUT OT OpUeHTaLun Kpast OTHOCUTE/IbHO HanpasB/ieHUs nepeMeLleHms na-
3€epHOro aiyya npu ckaHupoBaHuu. Moatomy B cuctemax CR fo/MKHO 6bITb caenaHo yetoipe OBJIYUYEHUA ¢
TECT-OBBEKTOM B MNYYKE N3NYYEHNA, c nosopotom TECT-OBBEKTA Ha 90° mexay nocnegosaTeib-
HbIMW 3KCNO3UUMAMU. [1OI0XKEHNE APYTUX KOMMOHEHTOB HEe [O0/DKHO U3MEHATbCA. [/11 HOBOro MOJIOXKEHUS
cnepyeT NPOBECTW HOBYH HacTpoliky TECT-OBBbEKTA.

MN306paxeHns ansa onpegeneHns MTF cnefyeT npou3BoAWTbL NpY OAHOM U3 Tpex ypoBHei BO34YLL-
HOW KEPMbI (cm. 4.6.1).

5 KoppektupoBkn HEOBPABOTAHHbLIX AAHHbBIX

JonyckatoTcsa cnegytowme MHeRHbIe N He 3aBuCALLME OT N300paKeHNs KOPPEeKTUPOBKM AaHHbIX AN
onpegenernna ®YHKUNN MPEOBPA3OBAHNA. CIMTEKTPA MOWHOCTU WYMA n ®YHKUNW MEPEOAYN
MoAaAynaunn.

Bce HmxecnegyoLine Koppekuuy crieyeT NPoBOANUTL, Kak NPy HOPMalbHOM K/TIMHUYECKOM UCMO/b30Ba-
HUK:

- 3ameHa HEOBPABOTAHHbIX JAHHbIX oT nnoxux win gedektusHbix MUKCEMEW nogxoaawmumm
[JaHHbIMU,

- KOppeKuus M0CKOro noss, BkovawLwas B cebs;

KOpPPEKLUI0 HeO4HOPOAHOCTY pajmnaLMoHHOro noss:

KOPPEKLMI0 KOHTPacTa UHANBNAyanbHbix MUKCENEN;

KOppeKLUunto curHana nHaMBuayanbHbIX MUKCENEWN:

KOPPEKLUNI0 N3MEHEHNSA CKOPOCTU B TeYEHUEe CKaHWpOBaHs,

- KOppeKuns reoMeTpuyeckoli 4UCToOpCcun.

MpunmevyaHunsn

1 HekoTopble AeTEKTOpbl OCYLLECTBASAIT /IMHEHY0 06paboTKy N306paxeHnii B COOTBETCTBUN C UX PMU3UYECKOI
KOHUenumen. Tak kak aTa 06paboTka SIBNAETCA IMHENHOW N He3aBUCUMOI OT U306paxeHuns, aTu onepaunn AonyckarTcs
KaK UCKIYeHue.

2 Koppekuusa n3obpaxeHns cumtaeTCcss He3aBNCKMMON OT N306paXeHUs, ec/iv Takoii e KOppekuuy nogseprarTcs
BCE N306paXeHnNs He3aBNCHMO OT UX COAepXaHus.

6 Onpepenexne KBAHTOBOW 3®®EKTUBHOCTU PEFUCTPALM

6.1 Onpepgenenve n popmyna DQE (4, v)
KBAHTOBYKO S9®PEKTUBHOCTb PETMCTPALNW DQE (1, V) B 3aBUCMMOCTHK OT 4acTOThbl onpeaens-
10T N0 cneayowen gopmyrne:

DQE n, v) = G2MTF2n, v) w<iu-> (1)
Wax(e.v)

WcTouHnkom aToli dhopmynbl aBnsieTcs [4]. hopmyna 2.153.



FOCT P M3K 62220-1-2—2010

B HacTosiwem ctaHgapte CMNEKTP MOWHOCTU WYMA HA BbIXOAE WoJu. v) n ®YHKLUWIO MEPE-
JAUN MOAYNALNW MTF(u. y) YCTPOMUCTBA AR MONYYEHUS LMGPOBOrO PEHTFEHOBCKOIO
N30OBPAXEHWA cnegyet paccuutbiBate no JIMHEAPU3OBAHHbLIM OAHHBIM. IMHEAPN3OBAHHbIE
OAHHBIE paccuutbiBatoT n3 NCXOAHbIX AAHHbIX ¢ nomoukto o6patHoit @YHKLIM MPEOBPA3OBAHUA
M BbIpaXKAIOT YMC/IOM KBAHTOB 3KCMO3MUMM Ha eauHuuy nnowaau. CurHan pgetekropa npu Hynesol
MPOCTPAHCTBEHHOWM YACTOTE G B chopmyre (1) ABASETCA YaCTbio yHKLNN NPe06pa3oBaHmns 1 He HyX-
faeTca B 0TAeNbHOM onpeeneHun.

MoaToMy B HacTosLLeM cTaHaapTe pa6oyeil hopmynoii 4na onpeaenedns KBAHTOBOW 3OGEKTYB-
HOCTW PETMCTPALIAW DQE (1. y) B 3aBUCUMMOCTHW OT YacTOTbl ABASETCA

DOE (u. y) —MTF2(u, y) tV*<uyv' . 2)
wM {u.v)

roe MTF(u. y) — npegsaputensHas  ®YHKUWA  MEPEOAUN  MOAYNAUMN  YCTPOWCTBA AN
MONYYEHUNA LNOPOBOIo PEHTITEHOBCKOIO N30OBPAXXEHUSA,;
W Ju, V)— CMNEKTP MOWHOCTW WYMA paguaunoHHoro nons Ha NMOBEPXHOCTW OETEKTOPA,
onpepaensieMblii B COOTBETCTBUN C 6.2;
Walu, y) — CMEKTP MOWHOCTN LWYMA Ha Bbixoge YCTPOWCTBA A9 TMONYYEHWA
LN®POBOIro0 PEHTTEHOBCKOIO N3OBPAXEHWA, onpegensiembilii B COOTBETCTBMM C
6.3.2.
6.2 TMapameTpbl, UCNosib3yemMble Npu pacyertax
Lns onpegenenns KBAHTOBOW 3®OEKTUBHOCTW PEFUCTPALMM 3HaueHure BxogHoro CIEKTPA
MOLWWHOCTW WYMA W”u.v) 8O/MKHO OblTh paccunTaHo no cneaywolein popmyne;

Wnlu.< rK*S N R | 3)

rape Ka— wunsmeperHas BO34YLWHAA KEPMA. Mk p;
SNFI?n — kBagpaT OTHOWeHNA curHan — LYM k BO3AYLIHOW KEPME. 1/MM2VKIp, 3HaueHue, NpuBefeH-
Hoe B Tabnuue 2. ctonbey 4.
B HacTosilem ctaHgapTte cneayeTt NpuMeHsTb 3HadeHnss SWR* no ta6nuvue 2.

Ta6nuua 2— PagnauvoHHblii napameTp SNR* A5 npyMeHeHUs a HacTosiLeM cTaHaapTe (4ONONHUTENbHbIN
hunbTp 2 MM Al)

KAYECTBO U3NYUYEHUA TonumuHa dbunsTpa, Mm Homunansnoe AHOAHOE PacueTHoe nauenue SWR™.
HAMPSOKEHUE. kB LM MKTp
Mo/Mo (RQA-M 1) 0.032 25 4639
Mo/Mo (RQA-M 2) 0,032 28 4981
Mo/Mo (RQA-M 3) 0.032 30 5303
Mo/Mo (RQA-M 3) 0.032 35 6325
Mo/Rh 0.025 28 5439
Rh/Rh 0.025 28 5944
W/Rh 0.050 28 5975
WIAI 0.500 28 6575

Ob6wwe ceegeHuns o pacyete SNR*n npusegeHbl B npunoxexun C.

CnepyeT 3aMeTUTb, YTO B HEKOTOPbIX Mammorpaduyecknx cuctemax Ucnosb3yT He MONMbaeHOBbIe
MULIEHN 1 PUIBTPBI, & MULLEHN YW (PUNLTPLI U3 APYTUX MaTepuanos, HaNpuUMep, HO He UCKIIOYNTENBHO,
pOAMEBYH MULLIEHb U POAMEBLIA (DUNBLTP UM BONbGPAMOBY MULLEHb U aNlOMUHUEBDLIV hunbTp (Tabnuua 2).
B cnyuae, ecnn ucnonbsyetca KAYECTBO U3NTYUYEHWA, oTAMYHOE OT yka3aHHOro B Tabimue 2. 0HO A0/IKHO
6bITb YKa3aHo B feknapalun COOTBETCTBUSA, BKIOYAA mMaTepuasl MULLEHU, MaTepuan U TONWUHY UibTpa.

9
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AHOJHOE HAMPSAXEHWE, CNOWV NONOBUHHOIO OC/AB/IEHUSA (CMO), 8 MM AL 1 MCNONb3yeMoe 3Ha-
yeHume SNR?n.

6.3 OnpegeneHue pasinyHbIX NapamMeTpoB Mo U306paXKEHUAM

6.3.1 JInHeapu3auunsa gaHHbIX
NNHEAPN30OBAHHBLIE OAHHbBIE paccunTbiBaloT C MOMOLLbK NpUIoXKeHUs obpaTHoi ®YHKL N
NMPEOBPA3OBAHNA k NCXOAHBbIM AJAHHbBIM Ha ocHoBe uHameuayansHoro NMANKCENA.

MpumeyvyaHne — B cnyyae nuHeliHoh PYHKUM MPEOBPA3OBAHWA 1 HyneBoro KoHTpacTa pacyeT CBO-
ONTCA K YMHOXEHMIO Ha KO3 ULUNEHT npeobpasoBaHus.

OYHKLUMIO MNMPEOBPA3OBAHUA onpegensioT no M306paxeHussM, MOJlyYeHHbIM O COOTBETCTBMM
c4.6.4.

BbIXOf, paccunTbiBaloT N0 YCPeJHEHMIO, N0 KpaiiHeli mepe, 10 x 100 MUKCENEN MCXOAHbIX AAHHbIX
B LIEHTPE 3KCMOHMPOBaHHo o6nacTn. 3HaueHus MUKCENEN gonxHbl 66T UCXOAHBIMY AAHHBLIMW, noa
KoTopbiMu nogpasymesattca HEOBPABOTAHHBLIE JAHHBIE, ckoppekTupoBaHHbIe TO/IbKO B COOTBETCTBUU
C pa3genom 5. 3T BbIXOAHble 3HAYEHUSA COOTHOCATCA C BXOAHbIM CUTHANIOM, KOTOPbIM SIBMIAETCA YNCNO KBaH-
TOB 3KCNO3nLUW Ha eguHuLy nnowaan O, paccuMTaHHOE YMHOXEHWEM 3HayYeHus BOS,EI,}’LLIHOI7I KEPMbI Ha
3HayeHue, ykasaHHoe B cTonbue 4 Tabnuubl 2 (cM. 6.2).

ToukM aKcneprMMeHTasbHbIX AaHHbIX AO/KHbI OblTb NOArOTOBMEHBI C MOMOLLbI0 MOAENMPYIOLLER (YHK-
uunn. Ecnn npunumaetcs, yto PYHKUNA NMPEOBPA30OBAHUA nnHelHa (TONbKO NATb 3KCNO3ULWiA, caenaH-
HbIX B COOTBETCTBMU C 4.6.4), TO cneayeT NPUMEHATb TOSIbKO JIMHENHY YHKUMI0. Pe3ynbTaT nofroToBku
[O/MKEH yL0BNEeTBOPATL CeAyoWwmnm TpeboBaHnaM:

- KOHeuHoe 3HaueHve R2>0.99 {R2— koadhuLMeHT KoppeKLun);

- OTHOCUTE/IbHOE OTK/IOHEHWE HW OAHOW UHAMBUAYANbHON TOUKN IKCMEPUMEHTA/IbHBIX AaHHbIX HEe npe-
BbllLaeT 2 % COOTBETCTBYIOLLEro pesynbrara noAroToBKU.

6.3.2 CMNEKTP MOLWHOCTWN WWYMA

CMEKTP MOWHOCTU WYMA Ha Bbixoge YCTPOWCTBA ANA MONYYEHUA LUMOPOBbLIX PEHT-
FEHOBCKUX W30BPAXXEHUW cnepyeT onpefensts no u306paXeHUsM, MOSTyYEHHbIM B COOTBETCTBUU
c4.6.5.

OfHOPOAHO 3KCMOHMPOBaHHAaA NoLlab LMpoBOro peHTreHoBCKOro feTekTopa fo/xHa ObiTb nogerne-
Ha Ha KBaJparTHble N/oLwaak1, HasbiBaeMble o6nactamm nHtepeca (OW). Kaxpas obnactb MHTEpeca 4nsa pac-
yeTa mHauBMayasnbHoro obpasuya CMEKTPA MOLWHOCTW WYMA pgomxHa 6biTb pasmepamu 256 x 256
MUKCEIEN. 3Tn naowwankv AoMkHbl nepekpbiBaTbest Ha 128 MKCENEW B ropusoHTaNbHOM 1 BEpTUKab-
HOM HanpasreHusAx (cM. pucyHok 3). MepBas naowagka fo/mMkHa HaX0AUTbCA B BEPXHEM NIEBOM Iy U3obpa-
XeHusa. Torga cnepgylowas niowianka nosydyaetcsa nepefsuxeHveMm Ha 128 MUKCENEN BNpaBo B
ropM3oHTa/IbHOM Hamnpas/ieHuu, co3faBas BTOPYH NAoLLafKy, KoTopas Ha NosoBUHY NepekpbiBaeT Nnepsyto.
Cnegywouias naowajaka nonyvyaeTcs nepemMeLLeHneM BTOpoli BHOBb Ha 128 MVKCENEW. 310 nosTtopseTca 4o
KOHL,a NepBOi ropN30HTasIbHOW «M0M0CkI». HauvHasa BHOBb C /1IEBOI CTOPOHBI M306paXkeHns 1 04HOBPEMEHHO
cmewasch Ha 128 MAKCENEN B BepTUKa/IbHOM Hanpas/ieHuu, Nony4vyatoT BTOPYI FOPU30OHTasIbHYI0 «M0s0-
cy». CmelleHne B BepTUKa/IbHOM Hanpas/ieH!y co3faeT cnefytoLmne nosockl, noka Bcs nolaib pasmepamu
npumepHo 50 x 50 MM He 6yaeT nokpbiTa 061acTAMU MHTEpeca.

MoxeT 6bITb NPOBEAEHO HarnpasfieHHOe y[asleHe C NMOMOLLbI0 NPUIOKEHNUA [BYMEPHOro nosivHoMa
BTOporo nopsgka kK IMHEAPN30OBAHHbBIM JAHHbBIM kaxzaoro nosiHOro N306paxeHnsi, NCMoJIb3yemMoro ans
pacyeta cnekTpa, U BbluMTaHusa 3Tol dyHkumm (S (X, Yj), cM. copmyny (4)] n3 IMHEAPN3OBAHHbLIX
OAHHbBIX. Ans kaxzoi o6nacTn uHTepeca BbIYMCASAIOT fByMepHOe npeobpa3oBaHne dypbe 6e3 npumMeHeHus
Kakoro-nn6o okHa.

[iBymepHoe npeobpasoBaHue ®ypbe NPUMEHSAIOT B COOTBETCTBUM € hopmyroli (4). Micxoasa ns opmy bl
3.44 B (cMm. [4]). nonyyatoT pabouyto dpopmyny ans onpegenedmsa CMNEKTPA MOWHOCTU WYMA

AxAy
Z £ (/(Myl)-S(x,y/))exp(-2«(unx1+vlity/
M 256 256: >1/-*( (Mty)-S (X, y/))exp(-2«( y!)) (4)

“r W)=
roe ox, oy — pasmep NMUKCE/IA coOTBETCTBEHHO B FOPU30HTA/IbBHOM WU BEPTUKASIbHOM Hanpas/ieHUun:
M — uncno obnactei uHTepeca;
! (X, ¥))— NMHEAPN30BAHHbIE JAHHbIE;
S (X, Yj) — ABYMEPHbIi MOMIMHOM, NPUMEHAEMbIA ONLUOHHO.
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n TChHUNIOHMLLbLLA
* «ranouw

i rcmooHtwtrfwi
«ranou

Pasmep ob6nacTteil nHTepeca A0O/MKEH ObiTb 11 m 256

PucyHok 3 — PacnonoxeHue obnacreit nHTepeca

YcpeaHeHHblin gymepHbiii CNEKTP MOLWHOCTW LWYMA nonyyaeTcs npu ycpeaHeHun no Bcem nsme-
peHHbIM o6pasLam cnekrpa.

[na nonyyeHnss ogHoMepHbIX cpe3oB ABymepHoro CMEKTPA MOLWHOCTW LWWYMA BAosnb oceii B nioc-
koctn MPOCTPAHCTBEHHbLIX YACTOT ncnonb3ytoT 15 pAagoB v cToN6L0B ABYMEPHOIO CNeKTpa Mo Kax-
ol ocn. OfHaKo ycpeAHeHve NpoBoAAT TONbKO No cemu psgam unu ctonbuam CMNEKTPA MOLWHOCTU
LLUIYMA no o6eum cTopoHam COOTBETCTBYOLIUX oceid (obLee uncno 14), He yunTbiBass UAMEPEHUS MO caMUM
ocam. [1na Bcex TOUeK A0/MKHbI 6bITb paccunTaHbl TouHble TIPOCTPAHCTBEHHbBIE YACTOTbI ¢ yueTom pac-
CTOSIHMA OT Havyasa no paguycy. 1o/mMKHO 6bITb NPOBEAEHO CrAXWBaHWE NYTEM YCPeAHEHUA AaHHbIX MO 14 ps-
Jam u ctonbuam, KoTopble HaxogAaTcs B MHTepBane yactoT 2/ni(f - fr, £ f <f + fnt) Bokpyr MPOCTPAH-
CTBEHHbIX YHACTOT, koTOpble f0/MKHbI 6bITh yYKa3aHbl B oT4eTe (CM. pasgen 7). fr . BbluncnsaT no gopmynie

— arL

‘lot
war nukcensa (Mm)

MpumeuyaHune — ToT chakT, 4TO AMANA30H YACTOT ycTaHABNMBAETCA B 3aBUCUMOCTM OT lwara MUKCEJEWN,
Bcerga obecneynBaeT NOCTOAHCTBO YKMCAa UCMO/b3yEMbIX TOUYEK AaHHbIX He3aBucumo oT wara MNKCENEW, a cnegosa-
Te/bHO. NOCTOAHCTBO TOYHOCTU.

PasMepHOCTb NMOTHOCTV CMeKTpasibHON MOLWHOCTM Wwyma paBHa keagpaty JIMHEAPWU3OBAHHbLIX
JAHHbIX Ha eguuuuy kBagpata MPOCTPAHCTBEHHOW YACTOTHI, T.e. kBafgpaTy [A/VHbI.

Uto6bl onpefenuTb, BANAIOT N 3apdekTbl kBaHTOBaHUss Ha CMNEKTP MOLWHOCTW LWYMA, fOMXHbI
6bITb paccuntaHbl Bapuaunm MCXOAHbIX JAHHBLIX {DN). koTopble ncnonb3ytotcs ansa pacyeta CMEKTPA
MOLLHOCTW WYMA, gnsa ogHoro nsobpaxenus. Ecnu sapuaumm 6onblue 0,25 (cM. MCO 12232). MOXHO cuun-
TaTb. 4yTo LUYMbI KBaHTOBaHWA NpeHebpexumo Manbl. Ecnn Bapraumnm MeHblie 0,25. faHHble NPU3HAINT He
NoAXoAALWMMM A4/19 ONpefeneHnsa CnekTpa MOLWHOCTY Wwyma.

NMpumeuaHue— B obuem cnydae Bapuaumn MCXOAHbIX OAHHbBIX 6ofblie, yeM 4YeTBepTb MHTepBana
KBAHTOBaHUs. TOMLKO €C/IM YNC/I0 BUT NPU KBAHTOBAHWU OYEHb Maslo, BapuaLluu MoryT 6biTe MeHbLue. s pacyeTa Bapua-
UMt KBaHTOBaHWs, T.e. 1/12. npeAnonaraeTcs, YTO aHa/IOTOBble BE/IMUMHbBI, KOTOPbIE OLWUMPOBbLIBAIOTCS, UMEIT pPaBHO-
MepHOE WM NPsIMOYroNbHOe pacnpejesieHne no OTHOLEHWIO K K&XAO0MY WHTepBasy KBaHTOBaHus (2).

Ecnn CNEKTP MOWHOCTW WYMA onpegensetcsa BoAb gnaroHanu (45° no OTHOLIEHWIO K TOPU30H-
Ta/IbHOW MU BEPTUKA/IbHOI OCK), YyCpeAHEHME C OTAENbHbIX 06pa3LoB AO/IKHO NPOBOAUTLCS aHaI0rMYyHO
TOMY, Kak On1caHo B NpeblayLmx ab3alax, Ho BK/Io4asa 3Ha4eHUs BAOb AnaroHanu. 3Tu naMmepeHus anis 45°
MOTYyT TaKxe NoTpe6oBaTb YCPeLHEHNS N0 CEYEHUSM, CMEXHbIM € 456, Ana yny4yleHns TOYHOCTU onpegerne-
Hnsa NPS.
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6.3.3 Onpegenexne ®YHKLUWN NEPEAAYN MOAYNALNN

[lna Tex cuctem, B KOTOPbIX KOPPEKLUSA HEOAHOPOAHOCTU paanaLMoHHOro Nnosia He npegycMoTpeHa npu
HOpPMa/IbHOM K/IMHUYECKOM MCMO/b30BaHWKW, A0/XHa ObiTb NMpoBeAeHa AByMepHas Koppekuus n3obpaxeHus
TECT-OBBEKTA. B pagnauyoHHOM nose 0AHOPOAHO 3KCMOHWPOBAHHOIO M306paxeHuss 06s1acTb nHTepeca
BbIGMPAIOT, NO kpaliHeil Mepe, B 1,5 60/bLie, Yem 061acTb MHTepeca npu onpegeneHnn MTF. nokasaHHas Ha
pucyHke 1. Mo oTHoweHuto K TMHEAPN30OBAHHbLIM JAHHBIM 0g4HOPOAHO 3KCMOHMPOBAHHOTO M306paXeHUs
NPUMEHSIIOT ABYMEPHbI NONMHOM BTOpOro nopsigka [S(x,,y)]. MpoBoAST HanpaBneHHOe yAaneHue B COOTBe-
TCTBYIOLNX 061acTax nHtepeca B nsobpaxeHnn TECT-OBBEKTA no oTHoweHnto kK IMHEAPN30OBAHHbBLIM
OAHHbBIM B cooTBeTCTBUM C hopMynoit 5

cp. ®)
roe Sq— ycpegHeHHoe 3HadeHue NMUKCENA NTMHEAPN3OBAHHbLIX JAHHbLIX B 06n1acT nHTepeca ofHO-
POLHO 3KCMOHUPOBAHHOIO N306paXeHus.

MpegsaputensHas YHKUVA NEPEJAYHN MO4YNALUUN 0OIXKHA BbITb OMNPEAENEHA BA0b ABYX
B3aUMHO MeprneHAMKYNsApHbIX 0ceil, napannenbHbiX psagam unu ctonbuamu MATPULBbI M3OBPAXEHUA.
MpeasaputensHyo ®YHKLIWIO NEPEAAYN MOAYNALWV onpefensioT Kak yCpeAHEeHHYI0 U3 TeX. KoTopble
nosy4eHbl N3 N306paxeHnii 06bekTa, NOBEPHYTOro NPM6IM3nNTEeNbHO Ha 180°. ecin Takoil NMOBOPOT BO3MOXEH.

Ona onpefenenns MTF gomkHa 6biTb WCNONb30BaHa NonHas AanHa yHKUWM pacnpefeneHuns Kpas
(ESF). onpegeneHHolt ansa obnactv uHTepeca, nokasaHHOM Ha pucyHke 1.

OnpegenstoT uenoe yncao N nHWiA (T.e. pALoB 1AM CTONGLIOB), NPUBOAALLMNX K GOKOBOMY CABUTY Kpas B
Hanpas/I€HUN IMHUN, Hanbonee 6IM3KO COOTBETCTBYIOLLE pacCTOAHUIO NMKcenen. ,ns aToro MoryT 6bITb UC-
nosib30BaHbl pasHble MeToAbl. OfMH U3 HAX COCTOUT B TOM. YTO OMpPeAEsAoT Yros « MexXay kpaem 1 ctonéuamm
unn pagamv MATPULbI N3OBPAXXEHUA v BbluncnsloT N = okpyrneHHo (1/tg «). rae HoKkpyrieHue» 0603Ha-
yaeT Bbl6oOp 6Avkaiiwero uenoro yncna. N 4OKHO 6biTh LiEbIM YACIOM.

MprumeyaHne — [inana3oH 3HayeHuin yrna a cooTBeTcTByeT gnanasoHy N ot 20 go 40.

[ns cosgaHns o6pasuoBoro kpaesoro npodwmns wnv ESF ncnonb3yloT 3HaveHus MUKCENEN u3
JIMHEAPWN30OBAHHbIX OAHHbIX (cm. 6.3.1) N nocnegoBaTebHbIX INHWIA (T.€. pAfoB UK CTON6LOB), Nepe-
cekawowux kpait. 3HaveHune nepsoro NMUKCENSA nepBoii NnuHWMM flaeT NepByH TOUKY laHHbIX B 06pa3LoBoii ESF,
nepsbiii MVUKCE/Ib BO BTOPOI NMHUN — BTOPYIO TOYKY AAHHbIX, NepBbI Nnukcenb B N-il AnHUn — WHO TOUKY
JaHHbLIX. DTy npoueaypy NosTopsioT Ans apyrux MUKCENEW B N nocnefosaTteNbHbIX AMHUAX, HANpUMep, 3Ha-
yeHune BToporo MNMUKCENA B nepsoit nuumm gaet {N * 1)-t0 TOUKy AaHHbIX, BTopoi NMMUKCE/b Bo BTOpOI Nn-
HUM — (W + 2)-10 TOUKY AaHHbIX U TL,

[Onsa pacyeTta ycpefgHeHHoW ESF aTy npoueaypy NOBTOPAOT ANS Apyrux rpynn n3 N nocnefosartesibHbIX
NVHWIA BAONBL Kpas. MpoBoaAT ycpeAHeHne BCex PYHKLMIA pacnpefeneHns kpas u Ha OCHOBe 3TOW ycpeaHeH-
Holl 06pasuoBoii ESF paccuntbiBatoT MTF.

PaccTosiHue B 06pa3LioBoii ESF cumtaeTcs NoCTOSHHbLIM U paBHbLIM AnuHe yuacTka MUKCENEN Ax, ge-
neHHoi Ha N. T.e. nonyyaetcs £SF(x,) npy xn = n(AxJN). O6pa3yoBas ESF gudcepeHuupyeTca Ha oTpeske
(-1,0.1] unn (-0.5,0,0.5), npm aTom nonyyaeTcs o6pasuoBas yHkUus pacnpegenerdms nuHum (LSF). ekt
CNeKTpasIbHOro CriaxnsaHnsa oTandepeHLMpoBaHns ¢ KOHEYHBIM 3/1IEMEHTOM MOXET ObiTb CKOPPEKTMPOBAH
(6). BbluncnsioT npeobpasosaHne dypbe PyHKUUW pacnpefeneHus NMHumM, 1 Mofysb 3Toro npeobpasoBaHus
paet MTF. MTF HopmManv3oBaH No 3Ha4YeHWI0 Npy HyneBoW YacToTe. MNocKobKy paccTosiHie OT MHAUBUAYab-
HbIX MUKCesen A0 Kpas paccunTbiBalOT BAO/Ib HANPABIEHWS JIMHUW, & He B HanpasieHun, neprneHanKyIspHOM K
Kpalo, MOXeT 6bITb NpoBefieHa KOppeKUUs LWKasbl N0 0CU YacToT (KO3 PULMEHT wWwKansl 1/cos a).

MpumeyvyaHune — Ecnn koppekuymio ¢ KoapduumeHTom 1/cos n He NPoBOAAT, OwMbKa KoahduymeHTa WKasbl
coctasnset 0,1 %.
[nsa nonyyennsa MTF npy NpocTpaHCTBEHHbIX YacToTax, KOTOpble JO/MKHbI ObITb YKka3aHbl B Aeknapaunu
MV
COOTBETCTBUA (CM. pasfen 7), LO/KHbI 6bITb NOJTyYeHbl AaHHble B MHTepBasie yacToT 2fint f- fIME + fM,
onpegenexHve  cM. 6.3.2) Bokpyr aTux MPOCTPAHCTBEHHbIX YACTOT.

7 dopmart geknapaumm cooTBeTCTBUA

Mpu ykasaHum KBAHTOBOW 3O GEKTVBHOCTW PEFUCTPALIMN AonXHbI 6bITb TAKKe ykasaHbl ciefy-
owme napameTpbl:

- KAYECTBO W3NYUEHWA B cooTBETCTBMU C Tabnuuei 1, B cnydae ncnonb3oBaHus gpyroro KAYECT-
BA U3NYYEHWA — maTepuan MULIEHU, MaTepuan 1 TonlmHa dunstpa. AHOAHOE HAMPAXEHMUE. CNON

MONOBVHHOIO OC/IAB/IEHNA (CMNO). B MM Al. 1 ncnonb3oBaHHoe 3HayeHne SWR*;
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- yposeHb BO3YLIHOW KEPMbI;

- paccrtosiHne mexagy ®OKYCHbIM NATHOM u NMOBEPXHOCTbLIO AETEKTOPA, ecnv OHO MeHbLue
600 nnu 6onblie 700 MMm:

- OTK/IOHEHMS OT pekoMeHAyemoii reomeTpum (cm. 4.5);

- MeToA, UCNosb30BaHHbIN AnsA onpegeneHns MTF, 1 ero 060CHOBaHWeE B C/lyyae MCNosib30BaHUS kpae-
BOr0 MeToAa, OT/INYHOTO OT CTaHAAaPTU30BAHHOrO;

- yKasaHusi BCeX PacCTOAHWIA Npyu MOMyYeHUN Un306paKeHns, Hanpumep, paccTosHue Mexay
TECT-OBBEKTOM 1 n/ocKoCcTbLio AeTekTopa:

- YCNoBUSA OKpyXarLeli cpebl.

PesynbTarbl nsmepennsa DQE f0/kHbI 6bITb NpYBEAEHbI B BUAE YACEN, CBELEHHbIX B Tabnuuy. 3HaveHuns
DOE po/mkHbl 6bITb ykasaHbl A MIPOCTPAHCTBEHHBIXHACTOT 0,5 MM-1, 1MM-1,1.5 MM*1BN/10Tb 40 Hau-
6onbLwein MPOCTPAHCTBEHHOW YUACTOTDbI, KoTopas Huxe yacToTbl HaiksucTa. B Tabnvuy moryT 6biTb 40-
6aBneHbl Apyrve napameTpbl. [JONOMHUTENLHO pesynbTaTbl U3MEpPeHus MOryT 6biTb NpefcTas/eHbl B BUAe
rpachvka kak 3Hauennst DQE(u,v) B yHkLmn MPOCTPAHCTBEHHbLIX UACTOT npu BO3AYLIHOW KEPME B
KauecTBe napameTpa, no 06enm 0csiM UCMOMNb3YEeTCS NMHENHANA LWKana.

B obwem cnyyae 3HayeHnss DQE(u,v) AOmkHbI ObiTb NpUBEAEHbI A1 06enx 0Ceil, TopM3oHTaNbHON U
BepTuKasnbHol. Ecnv oTHoweHne DQE(u,0)f DQE[o,v)|u = v HaxoguTca B gnanasoHe ot 0,9 o 1.1. 3HayeHus
DOE(uy) ana 06eux oceil MOryT 6bITb yCpeAHEHbI 1 yka3aHbl Kak AeiiCTBUTEe NbHbIe ANS 06eunx ocell.

JlononHntensHO mMoryT 6biTb NpuBefeHbl 3HavyeHns DOE BAONb AnaroHasibHON OCKU. NPU 3TOM AOHKHO
ObITb ACHO YKa3aHo, 4To DOE 0THOCMTCA K AMaroHasibHOW ocu.

8 TouyHOCTb

HeonpepenenHocTs DQE cnepgyeT onpefensAts B COOTBETCTBUM C MHCTPYKUumsaMu GUM [2]. ucnonb3ys
thopmyny (2).

HeonpeaeneHHoCTb NpeAcTaBneHHbIX 3HavyeHnii DQE (koadhMUMeHT NOKPbITUSA 2 B COOTBETCTBUM C [2))
[OMKHa 6bITb MeHbLUe, Yem

A(DQE(uJ) = * 0.06 nnn

M,DQE(u))IDQE(u) = +0,1.

npuyem BblibupaeTcs 6osbLIee 3HaYeHue.

HeonpepaeneHHOCTb cnefyeT ykasbiBaTb B NCTaX AAHHbIX.
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MpunoxeHune A
(o6s3aTenbHoOE)

Onpegenexve NNAT-20PEKTOB

A.1 VicnbiTaHna gna onpepeneHna aganTtueHbelx JIAM-9OPEKTOB

Mpy UcnbITaHUSIX ANA OoNpefesieHnst 3HaYeHUn aaanTuBHbIX JTAM-OOOEKTOB f0/mkHbI 6GblTh NPOBEAEHbI Cliefyto-
me npoueaypsbl.

1) Mo meToay, n3noxeHHomy B 4.6.6. npoBogat OBJIYUEHWE kpaeBoro TECT-OBBEKTA. CnepyeT yb6eautbcs,
4YTO 06BEKT NpaBu/IbHO YyCTaHOB/EH B Ny4ke B COOTBETCTBUM € 4.6.6. OBJTYHEHWE A0/mXHO 6bITb MPOBEAEHO NpK «OMnop-
HOM» YpOBHE BOB,IJ,YLLIHOI7I KEPMbI no 4.6.1.

2) CospgaloT nsobpaxeHue, nonyyeHHoe B pesynbtate OBJIYHEHWA no nepeuncnenunio 1). cnegys metoay, npes-
JIOXEHHOMY W3rOTOBUTENEM.

3) CnepyloT BceM aTanam, KOTopble ABAATCA YacTAMU NpejsiaraemMmoro u3rotosuteneM Metoga npu paborte uud-
POBOro PEHTTEHOBCKOro AeTekTopa B npomexyTke mexay OBJTYHYEHUAMWN.

4) He npoBogsa obnyyernns MOBEPXHOCTW JETEKTOPA, co3aatT BTOpoe n3obpaxeHne no metoay nepeyncne-
HUA 2.

5) 3anucbiBaloT MPOMEXYTOK BpeMEHM MexAy nepBbiM (Mocne 06/1y4eHns) n BTopbiM (6e3 061yYeHns) CUNTbIBaHN-
SAAMU C LM POBOro PeHTTeHOBCKOro AeTekTopa. bonbliee 13 aT0ro NpomMexyTka v BpeMeHu, onpefesieHHoro B A.2. JO/MKHO
6bITb MMHUMAsIbHBIM BPEMEHEM MEXAY CHUMKaMu, UCMob3yeMbiM npu onpegeneHnn ®YHKLNY MPEOBPA30OBAHNA.
CMNEKTPA MOWHOCTN WWYMA N MTF.

6) Ha n3obpaxeHun no nepeuncneHnto 2) (nocne obnyvyeHns) namepstoT ycpegHeHHoe 3HaveHne JIMHEAPW30-
BAHHbIX JJAHHbIX B NpsIMOYronbHOM ydacTke, BK/louatolem, no kpaiiHeii mepe. 1000 MVKCE/EW, cMeXHOM, HO He ne-
pekpbiBalLem naowagb n3obpaxeHns o6bekTa BbICOKOrO KOHTpacTa no nepeyvcnenunto 2) (o6nactb HTepeca 2. pucy-
HOK A.1).

MpumeyaHune — 1000 MUKCESIEN — MUHMManbHoe 3HadeHWe, Heo6xoaumoe A8 06ecneyeHns Toro, YTo
OoTHOCUTEeNbHas pasHuua 0.005 AeTeKTUpyeTcs ¢ 4OBEPUTENbHOW BEPOATHOCTLI0 95 % Npu BEPOATHOCTU AETEKTUPOBaHNS
80 %. MNpeanouTnTesbHee Ucnonb3osaTb 10000 MUKCENEN.

EEmR*
| | | u u
Pm" mmm
OCnBcTb MHTEpPeca OBMOCTbL MHTEpeC!
lnoTtpul) KT

CTOpoHa oMM rpyaHoe Knasnu

PucyHok A.1 — OnpegeneHue obnacteli uitepeca (OW)
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7) Ha u3obpaxeHun no nepeuncneHuto 4) (6e3 obnyyeHus) namMepsaioT ycpefHeHHoe 3HaveHune NIMMHEAPW3O-
BAHHbIX JAHHbIX B npsMoyro/fibHOM y4acTke, BK/o4atoLLem, no kpaiHein mepe. 1000 MNKCENEW, cMexXHOoM, Ho He ne-
pekpblBaloLem naowaib n3obpaxeHnss 06bekTa BbICOKOro KOHTpacTa rno nepeyvcrneHunto 2) (obnactb nHTepeca 2. pucy-
HOKA.1).

8) Ha u3obpaxeHun no nepeuvcnexuio 4) (6e3 obnyyeHus) namepsT ycpegHeHHoe 3HayveHne JIMHEAPW3O-
BAHHbIX LLAHHbIX B NPAMOYrofbHOM yuacTke, BK/OUalowWweM, no kpaiHeii mepe. 100 MUKCE/EW, B npegenax o6nactu,
NOKPbITO N306paxXeHneM 06bEKTA BbICOKOTO KOHTpacTa (061acTb UHTEepeca 1, pucyHok A. 1).

9) WcnbiTaHne Npu3HatoT Y40BNETBOPUTENbHLIM, €C/TM PA3HOCTb U3MEPEHUI MO Nepeunciernsm 7) n 8). pasgenex-
Hasa Ha n3mepeHue No nepeyuncreHunio 6). MeHblwe 0.005.

3710 o6ecneunBaeT, 4yTo BKNag JIAM-OPDPEKTA MeHblue, yem 0.5 % gelicTByioLeit BO3AYLWHOW KEPMbI.

Ecnun ucnbiTaHne He NpoLLo, NOBTOPSIOT €70 C YBE/IMYEHHbIM UHTEPBASIOM BPEMEHU MEXAY IKCMO3nLueit n cUnTbl-
BaHMeM LM1cpOBOro peHTreHoBCKOro AeTekTopa.

Cnepfyet oTMETUTD, 4YTO Hannume JIAT-OPPEKTOB 3a TECT-OBBEKTOM, gaxe ecnu nx sHayeHne meHbe 0.5%.
MOXET HeraTMBHO BNVATL Ha onpegenexnne MTF.

A.2 WcnbiTaHua gna onpegeneHna MynbTUNANKATUBHBIX JIAT-OOPEKTOB

Mpy ncnbiTaHUAX NS onpefeneHns 3HaYeHUss MybTUNANKaTUBHbIX JIAT-O®PEKTOB A0/mkHbI 6biTh NPOBEAEHbI
cnefytouine npouenypsl.

1) Mo meTogy, U3noxeHHomy B 4.6.1. nposogAaT OBJIYUEHWE 6e3 o6bekTa B nyyke, NCNOMb3ysA «OMOPHbI» ypo-
BeHb BO3YLWHOW KEPMbI.

2) CospatoT n3obpaxeHue, nonyyeHHoe B pesynbtate OB/IYYEHWSA no nepeuncnennio 1) (n3obpaxerHvie 1. nocne
06nydyeHusa 6e3 TECT-OBBEKTA).cnegya metoay, npeAnoXeHHOMY U3rOTOBUTE/EM.

3) CnepgytoT BCeM 3Tanam, KOTopble ABMAIOTCA YacTAMY npeasaraemoro n3rotosutesnieM metoda npv pabore und-
pPOBOro PeHTreHOBCKOro AeTekrtopa B npomexyTtke mexay OB/TYHYEHUAMWN.

4) Mo meToay, n3noxeHHomy B 4 6.6, npoBogAaT OBNIYUYEHWME kpaeBoro TECT-OBBEKTA. CnepyeT ybeautbes,
4YTO 06bEKT NPaBUIbHO YCTAHOB/IEH B Nyyke B cOOTBETCTBUMU C 4.6.6. OBJTYYEHWE gonxHO 6bITb NpOBEAEHO Npu Hanbo-
nee BbICOKOM ypoBHe BO3AYLIHOW KEPMbl. MCMONb30BAHHOM NPY N3MEPEeHUAX.

5) Co3pgaloT nsobpaxeHue, nonyaeHHoe B pesynbtate OBJIYHEHWA no nepeuncnenuio 4) (u3obpaxeHve 2). cne-
Ays MeToay, NpeAloKeHHOMY U3roTOBUTENEM.

6) CnepytoT BCem aTanam, KOTOpble SABAAIOTCA YacTAMKU NpegnaraeMoro n3rotosuteniemM metoga npu paéorte uud-
pPOBOro PEHTTEHOBCKOIO JeTekTopa B npomexyTtke mexay OBNYYEHUAMWN.

7) Mo metoay, n3noxeHHomy B 4.6.1. nposoaaT BTopoe OB/IYUEHWE 6e3 o6bekTa B nyuke, NCMONb3YyA HOpMasib-
HbIll ypoBeHb BO3/YLLIHOW KEPMbI.

8) CospaloT nsobpaxeHue, nonyyeHHoe B pesynbtate OBJIYUEHWA no nepeuncnexnnto 7) (n3obpaxeHue 3. nocne
06nyyeHunn 6e3 TECT-OBBEKTA), cnegys meToay, NpefnoXeHHOMY N3roToBuTenem. 3anmcbiBaloT NPOMeXyToK BpeMEHU
mMexay BTopbiM (nocsie 06nyyenna ¢ TECT-OBBEKTOM) u Tpetbum (nocne OBIYYEHUA 6e3 TECT-OBBEKTA) cuntbl-
BaHWSIMU C LMPOBOro PEHTFeHOBCKOro AeTekTopa. bonblwunii N3 aToro NpomexyTka 1 BpeMeHu, onpeaeneHHoro B A.1.
[O/DKeH 6blTb MUHUMAsIbHBIM BPEMEHEM MeXAy CHUMKaMu, Ucnonb3yembiM npu onpegenenun ®YHKLUUW MPEOBPA-
30BAHWA, CMEKTPA MOWHOCTW WYMA n MTF.

9) Ha n3obpaxeHnax 1un 3 cOOTBETCTBEHHO M3MepPSAIOT ycpeAHeHHoe 3HaveHne IMHEAPVN30OBAHHbBLIX JAHHbIX
B NPAMOYrONbHOM yuyacTke, BK/louatowem, no kpaiiieit mepe. 1000 MVKCE/IEN B npegenax 061acti, NOKpbITON n3obpa-
XeHneM 06bekTa BbICOKOro KoHTpacTa (06n1acTb nHTepeca 1, pucyHok A.1).

10) Ha n3obpaxeHusix 11 3 co0TBETCTBEHHO N3MEPSAIOT ycpeaHeHHoe 3HavyeHne IMHEAPU3OBAHHbBLIX JAHHbIX
B NPAMOYrO/ILHOM yuyacTke, BK/loualoleM, no kpaiiHeit mepe. 1000 MUKCEEW, cMeXHOM, HO He NepekpbiBatoLLeM no-
waab n3obpaxeHns o6bekTa BbICOKOro koHTpacTa (o6nacTb nHtepeca 2. pucyHok A.1).

11) WcnbiTaHne NpuU3HalOT YA0BNETBOPUTE bHBIM, ecan

(n306paxeHne 10<t, - nsobpaxeHune 10ur)~ (n3o06paxeHmne 30uy - n3obpaxeHne 30ur)
n3obpaxerune 0ur - nsobpaxexue 30|,

*0005.

370 06ecneunsaeT, uTo BKnag JIAM-OOOEKTA meHblue, uem 0,5 % aeiicTeyroueli BO3AYLWHOW KEPMbI.
Ecnun ncneiTaHne He NpoLusio, NOBTOPSAIOT €ro € yBeIMYEHHbIM UHTEPBA/IOM BPEMEHUN MEXAY 3KCMo3numuamun Ludpo-
BOIO PEHTFeHOBCKOro geTekropa.
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Mpunoxexne B
(pekomeHgyemoe)

Pacuet BxogHoro CMEKTPA MOWHOCTW WWYMA

BxogHoii CMEKTP MOLWHOCTW LWYMA paBeH Bxogawemy NMOTOKY ®OTOHOB (cm. [4). hbopmyna 2.134)
Wn (u.v)=Q, (B-1)

rae O — MNOTOK ®OTOHOB, T.e. YAC/I0 KBAHTOB 3KCMO3ULMM Ha eAnHMLY naowaan. 1/mm3.
O 3aBUCUT OT CMeKTpa PEHTIEHOBCKOIO U3/TlyYEHUS U YPOBHSI BO3AYLIHOW KEpMbI:

O* K. |(® (£)K,)dE =K, SNR3. (B-2)

rae Ka— sosgywiHasa kepma. MKIp;
E — 3Heprua peHTreHOBCKOro M3ny4yeHns. kab;
® (E)!K — cnekTpasibHbllii MOTOK PEHTTEHOBCKOro U3nyyeHust Ha BO3AYLWHYHO KEPMY. 1/(MMrkaBmkIp);
S N R — kBagpat OTHOLWeHNA curHan — wym Ha BO3AYLWHYKO KEPMY. (1/MMrmkIp).
3HaueHns, npuBefAeHHble B Tabnuue 2. paccunTaHbl C UCNOJIb30BAHMEM KOMMbOTEPHON nporpammbl BOONE (7).
OCHOBaHHOIi Ha meToge [x.M.ByHe (8). Vicnonb3oBaHbl KO3 uLMeHTbl B3anMogeincTeus ns NIST J9). MNpu ucnons3osa-
HUW APYrUX NPOrpaMM MOJlyYeHHble 3HAYeHWUS MOTYT He3HaunTesIbHO OT/INYaTbCS.
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Mpunoxexue JA
(cnpaBo4HOE)

CBeeHNS 0 COOTBETCTBUMU CChIZTOYHBIX MEXAYHAPOHbIX CTAaHAAPTOB
HauMoHanbHbLIM CTaHaapTam Poccuiickoii ®epepauum

Tab6bnuya JA1

O603Ha4eHMe CCbITOYHOMO CreneHb O603Ha4eHNe N HaMMeHoBaHNe COOTBETCTBYIOLLIErO HaLMOHa/IbHOMO
MeXyHapoJHOro cTaHaapTa COOTBETCTBUA cTaHgapTa
M3K 60336.2005 IDT FOCT P M3K 60336—2010 M3nyyatenu MeanUnHCKNE peHTre-
HoguarHocTuyeckne XapakTepucTuku thOKYCHbIX NATEH
M3K 61267:2001 - .
M3K 62220-1.2003 oT FOCT P M3K 62220-1—2006 N3penusa MeguUUHCKUE 3NEKTPU-

ueckue. XapakTepucTUKU LUPOBbLIX MPUEMHUKOB PEHTTEHOBCKOTO
n3obpaxeHns. Yactb 1. OnpegenexHve KBaHTOBON 3(hEKTUBHOCTU
peructpauun

NCO 12232:1998 - °

* COOTBETCTBYHOLMII HALMOHANbHbIN CTaHAAPT OTCYTCTBYeT. [0 ero yTBepXAeHUs peKOMeHAYeTcs UCNo/b30BaTh
nepeBo/ Ha PYCCKNii A3bIK JaHHOTO MeXAyHapOoLHOro cTaHaapTa. MNepesos AaHHOMo MexXAyHapoAHOro cTaHgapTa Haxo-
anTca B ®egepasbHOM MHOPMALMOHHOM (POHAE TEXHWUECKUX PETNIAMEHTOB W CTaHAapTOB.

MprumMmeyaHune — BHacTosiweli Tabnuue Ncnonb30BaHo cneaytoliee yCioBHOe 0603HaYeHe CTeNeHn cooTee-
TCTBUA CTaH4ApPTOB:
- KOT — naeHTuYHble cTaHgapThbl.

17



FOCT P M3K 62220-1-2—2010

TepMUHbI

M3K 60788

CokpalleHHbl TepMuH

TepmuH, onpefensieMblli B HAcTosILEM cTaHAapTe
ABTOMaTM4Yeckoe ynpas/ieHne 3KCNo3nNLMOHHO 03014
AHOAHOE Hanps)eHue

AHOHbIN TOK

BNoK UCTOYHUKA U3NyYeHuns

Bo3aywHas kepma

Bpems obnyuenuns

[fleTekTop 06/1yYeHns

Avadparma

JlononHuTenbHbl hunbTp

N3mepuTtens nsnyyeHns

McxopHble gaHHble DN

KauecTBo nanyvenus

KBaHTOBasn agppekTmBHOCTL pernctpaunn.O0E{n.un)
NAT-90PEKT

JInHeapn3oBaHHble JaHHble

Matpuua nsobpaxeHus
HeobpaboTaHHble AaHHble

HomunHanbHoe 3HaueHne

O6nyyeHune

OTceunBawowWwuii pactp

Mukcens

MNocKoCTb NpUEMHUKa N306paxeHuns
[MoBepxHOCTbL AeTekTopa

MoTok hoTOHOB

MpocTpaHCTBEHHan yacToTa v Wi v
MpoueHTHaa nynbcauus

Myyok n3nyyenuns

PaccesHHoe un3nyyeHue

PeHTreHoBckas Tpybka

PeHTreHoBCckuMil annapat

PeHTreHoBckuii reHepaTop

PIY NOCTOSAHHOTO HanpsXeHus

Cnoii nonoBuHHOro ocnabnexuns

CnekTtp MowHocTh ujyMa(NPS), W{u,v)
TecT-06beKT

Ycunutenb peHTreHOBCKOro M3o6paxeHus
YCTpoiicTBO ANA NOMy4YeHNs LnthpoBOro PeHTreHOBCKOro n3obpaxeHus
POKyCHOE NATHO

dyHKUMA nepegayn moaynauun MTF(u.v)
®yHKUMSA npeobpas3oBaHns

Lym

18

MP-36-46
MP-36-02
MP-36-07
MP-20-05
MP-13-11
MP-36-11
MP-51-01
MP-37-29
MP-35-02
MP-50-01
311

MPW 3-28
3.2

3.6

3.7

35

3.13
MP-20-14
MP-12-09
MP-32-06
MP-32-60
MP-37-15
3.3

3.12

3.14
MP-36-17
MP-37-05
MP-11-13
MP-22-03
MP-20-20
MP-20-17
MP-21-06
MP-13-42
3.10
MP-71-04
MP-32-39
3.4
MP-20-13C
3.8

31

3.9
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