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Mpeaucnosve

1 NOATOTOBJIEH ®enepasibHbIM rOCyAapCTBEHHbIM BHOKETHLIM yUupexaeHnem «Bcepoccuiickuii Ha-
YUYHO-NCCNefoBaTeNbCKUIA U UCTbITATE/bHBIA UHCTUTYT MEeAULMHCKOW TexHukn» defepanbHoii cnyxbbl no
Hag3opy B cdhepe 34paBOOXpPaHeHns u counanbHoro passutua (Prey «BHUUMMT» PocsgpasHajgsopa) Ha
OCHOBE COBGCTBEHHOr0O ayTEHTUYHOIO NepeBoja Ha PYCCKMIA A3bIK MeXAYHapOoA4HOro ctaHjapTa, yka3aHHOro B
nyHkKTe 4

2 BHECEH TexHuyeckum komuteTom no ctaHgaptmdaumm TK 411 «AnnapaTsl n ob6opygosaHue Ans
Ny4eBOli Tepanuu, ANarHoCTUKN 1 AO3UMETPUN»

3 YTBEPX/JEH VI BBEJIEH B JEMCTBUE lMpukazom ®efepasibHOro areHTCTBa Mo TeXHUYECKoMy pe-
ryiMpoBaHuio u MeTponormm ot 7 mas 2013 r. Ne 75-cT

4 HacTtosiwuii cTaHA4apT MOEHTUYEH MeXAyHapoAHOMY cTaHaapTy M3K 62220 - 1 - 3:2008 «W3ge-
A MeAnUUHCKNE 3NeKTpUYeckne. XapakTepucTukin LMgpoBbiX NPUEMHNKOB PEHTIEHOBCKOTO N306paxeHus.
YacTb 1- 3. Onpegenexne KkBaHTOBOWM ahheKTUBHOCTU perncTpaunmn. NMpuemHukn, paboTtarwLme B AuHaMmnye-
CKOM pexume nosyyeHus nobpaxeHuin» (IEC 62220 -1 - 3:2008 Medical electrical equipment - Characteristics
of digital X-ray imaging devices - Part 1 - 3: Determination of the detective quantum efficiency - Detectors
used in dynamic imaging).

Mpn NpYMeHeHNn HacTosALLEero cTaHAapTa peKoMeHAyeTCs CNOb30BaTb BMECTO CCbIIOYHbIX MeXayHa-
POAHBIX CTaHAAPTOB COOTBETCTBYIOLLME UM HaLMOHaNbHblE CTaHAapTbl Poccuiickoin ®egepauun, cBefeHns o
KOTOpPbIX NpMBEAEHbI B OMNOTHUTENIbHOM NPUAoXKeHUn JA

5 BBEJEH BINEPBbIE

MpaBuna npumeHeHUsa HacTosW ero ctaHgapTa yctaHoBneHsl B FTOCT P 1.0—2012 (pa3gen 8). UH-
dopmauma 06 nMeHeHuAX K HacToswemMy cTaHAapTy Nny6ankyeTcs B eXerogHom (1Mo CoCTOsHMI0 Ha 1
AHBAps Tekyl,ero roga) MHOOPMaLVOHHOM yka3aTene «HauuoHanbHblO CTaHAapThl», a oduLnasnbHbIi
TEeKCT W3MEHeHW 1 NonNpaBoK - B €XeMEeCAYHOM MH(OPMALMOHHOM yka3aTene «HauuoHanbHble CTaH-
JapTbi». B cnyyaB nepecmoTpa (3aMeHbl) WM OTMEHbl HacTofAlWero cTaHgapTa cooTBeTCTBYy L ee
yBegomneHne 6yaeTt onyb6aukoBaHo B 6avxaiillem BbiNycke MHAOPMAaLMOHHOIO ykasaTtensa <rHauuoHasb-
HbIB cCTaHAapTbl». COOTBETCTBYIO LW aa UHopmaums, ysejoM/IeHne N TEKCTbl pasmeLlalnTca Takxe B
NHOpMaLVOHHON cucTeme 06LLero Nonb3oBaHNsA - Ha ouumanbHoOM caiTe ®efepanbHOro areHTCcTBa
no TEXHUYECKOMY perynpoBaHuio u meTponornu B cetn MHTepHeT (gost.ru)

© CtaHgaptuHdgopm. 2015

HacTosawmii cTaHAapT HE MOXET BbiTh MOIHOCTLIO UM YACTUYHO BOCTMPOU3BEAEH, TUPAXUPOBAH 1 pac-
MPOCTpaHEH B KaYecTBe ouLMaNbHOMO N3aHus 6e3 paspelleHus defepasbHOro areHTcTBa no TeXHUYecko-
MY PEryMpoBaHuio U MeTPOJIorUm
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HALULWOHANbHBINR CTAHOAPT POCCUMNCKOW OSGEOLEPALNMN

M3genusa meguuMHCKME anekTpuyeckme
XAPAKTEPNCTUKN LNDPPOBbLIX MPUEMHMKOB PEHTTEHOBCKOIO M3OBPAXEHNA
Yactb 1-3

OnpegenexHne KBaHTOBOW 3(h(hpeKTUBHOCTY perncTpanum.
MpuemHukn, padoTawlme B AMHAMUYECKOM PEXMUME NOSyYeHU N306paxeHuit

Medical electrical equipment. Characteristics of digital X-ray imaging devices.
Part 1-3. Determination of the detective quantum efficiency

[aTa BBegeHnsa — 2015—01—01
1 O6nacTb NpMMeHeHMUs

HacToswwmii cTaHaapT ycTaHasnueaeT MeTos oueHkn KBAHTOBOW 3®®EKTVBHOCTU PETUCTPA-
LU (DQE) UM®POBbLIX MPUEMHUKOB PEHTFEHOBCKOIO U3OBPAXXEHUA kak dyHkuun KEPMbl B
BO3AYXE n MPOCTPAHCTBEHHOW YACTOTbI npu onpefeneHHbIX pabounx yCloBusx, COOTBETCTBYIOLMX
pekoMeHA0BaHHbIM U3roTOBUTENEM A1 NPUMEHEHUSI B KIMHUYECKOW npakTuke. MNpeanonaraemsiMy nNosb30-
BaTeNIAMU HacTOSILLEero ctaHfapTa SABNAIOTCA U3rOTOBUTENIM U COOTBETCTBYHOLWMM 06pa3oM YKOMM/IeKTOBaH-
Hble ucnblTaTeNbHble nabopaTopuu.

HacToawmii ctaHgapT pacnpoctpaHsieTcs Ha LMPPOBBLIE MPUEMHUKNA PEHTITEHOBCKOIO N30-
BPAXXEHWS. koTopble ncnosb3ykoTcs Npu pabote B AUHAMUYECKOM PEXUME MOMyveHUs M3obpaxeHuii npu
peHTreHocKonumn (Hanpumep, Ha NJ0CKMe NaHesn Ha OCHOBE amOopPHOro KPEMHUS UK cefeHa, XOTs BO3MOX-
Hbl Y MPUEMHWKN APYTUX TUMOB).

HacTosiwmii cTaHaapT He peKoMeHayeTcsl NPUMEHSTh K cucTemMam Ha ocHose YCUIUTESIEN PEHTTE-
HOBCKOIO N3OBPAXXEHWA.

MpumeuaHne - [aHHas pekomeHAauusi 06ycNnoBneHa CnefylowWwmumMm NpUUMHaMIU: HU3Kas rpaHuyHas 4yacToTa,
HaMuMe BUHLETUPOBAHUSA U TEOSITETPUUECKUX NCKAXKEHUI. YKa3aHHble (0akTopbl MOTYT CU/IbHO OFpaHUYMBaTL NpUMEHe-
HUE METOZAO0B U3MEPEHUsI, OMUCAHHbIX B HACTOALLEM CTaHAapTe.

HacToswmii ctaHgapT He pacnpocTpaHsieTcs:

- Ha UM®PPOBbLIE NMPUEMHUWKN PEHTTEHOBCKOIO N30OBPAXEHWA, npegHasHavyeHHble AN wc-
nonb30BaHWA B Mammorpaduv nnm B AeHTanbHol peHTreHorpadum;

- Ha KOMIMbKOTEPHYO TOMOIPA®UIO;

- Ha CUCTEeMbI, B KOTOPbIX OCYLLIECTB/IAETCA CKAHUPOBaHe PEHTTEHOBCKUM /ly4OM nonepek (BAo/b) Tena
nauueHTa.

MpumeyaHne - HaycTpoiicTBa, OTMEYEHHbIe Bbille, CTaHAAPT He pacnpocTpaHseTcs, NOCKO/bKY OHW o6nagaioT
Habopom napameTpoB, OTIMHAKLNX UX OT CUCTEM, paboTalLwmnx B AUHAMUYECKOM pPeXUMe MoyYeHUs gaHHbIX (Hanpu-
Mep. KauyecTBO PEHTFeHOBCKOro ny4ka, reoMeTpusi, BPeMEHHble XapakTepucTuku v rg.). Hekotopble n3 aTux yCTPOWCTB
paccmoTpeHbl B ApyTux cTaHgapTax (M3K 62220 -1. M3K 62220 -1 - 2).

2 HopmaTtumBHble CCbIKK

B HacTosLwem cTaHfapTe NCNONb30BaHbl HOPMATUBHBIE CChIIKU Ha CneyioLine MexgyHapoaHble CTaH-
fapTbl:

M3K 60336 M3nyyatenn meguUMHCKNE PEHTreHoAMarHocTuyeckne. XapakTepucTukm POKYCHbIX NATEH
(IEC 60336 Medical electrical equipment - X-ray tube assemblies for medical diagnosis - Characteristics of
focal spots)

M3paHne odmumansHoe
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M3K/TP 60788:2004 W3penus meauumHckme anektpuyecxune. Cnosapb (IEC/TR 60788:2004 Medical
electrical equipment - Glossary of defined terms)

M3K 61267:1994 AnnapaTbl PEHTreHOBCKME MeULMHCKUE AMarHoCTUYecKkne. YCnoBust N3nyyeHns npu
onpepgeneHun xapaktepuctuk (IEC 61267:1994 Medical diagnostic X-ray equipment - Radiation conditions for
use in the determination of characteristics)

MCO 12232:1998 doTorpadusa. Lindposblie doTokamepbl. OnpeaenieHne 3KCNO3ULMOHHOIO MHAEKCA,
3HaueHunin ceeTouyBCcTBUTENBLHOCTU MO VICO. cTaHAapTHOW YyBCTBUTENILHOCTY Ha BbIXOAE W PEKOMEHAYeMOoro
3akcnosnymoHHoro nHaekca (ISO 12232:1998 Photography - Electronic still-picture cameras - Determination of
ISO speed)

3 TepMuHbI 1 onpeaeneHus

B HacTofilem cTaHgapTe npvMeHeHbl TepMuHbl Mo M3K/TP 60788. a Takke crneaylolwme TeEPMUHbI C
COOTBETCTBYIOLLUVMU ONpefeneHnsaMu:

3.1 UEHTPAJIbHAA OCb (CENTRAL AXIS): /luHua, nepneHavkynsapHasa k M1OCKOCTUN MPUEMHN-
KA N3OBPAXXEHWNA n npoxoaswas yepes LeHTp BXOAHOMO MNoss.

(M3K 62220 - 1:2003. onpegeneHne 3.1]

3.2 dYHKUNA MPEOBPA3OBAHNA (CONVERSION FUNCTION): 3aBMCMMOCTb BbIXOL4HOIO CUT-
Hana LUMPPOBOIro NPNEMHUKA PEHTFTEHOBCKOIO N3OBPAXEHUNA (MCXOAHBLIE OAHHbBIE (DN)
- 3Ha4YyeHWsa SIPKOCTU 3/1EMEHTOB M306paXeHus), NOAYYEHHOro ycpegHeHueM no 60/blioii 06nactu nso-
GpaXeHus. 0T Yncna PEHTTEHOBCKMX KBAHTOB Ha eguHuuy nnowaan O B NMJIOCKOCTU NMPUEMHUKA N30-
BPAXEHWA.

(M3K 62220 - 1:2003. onpegeneHune 3.2]

MpumeuaHusn

1 3HayeHne Q BbIUMCAAIT Kak Npov3BefeHne 3KCMO3NLMOHHOW A03bl BO BXOAHON naockocTu geTektopa (npu uc-
KMoueHnn obpaTHoro paccesiHnsa) Ha 3HadeHne SNR” . npuBegeHHoe B Tabnuue 3.

2 MHorune nabopartopuu, HanpyMep, HaunoHa bHbIX METPOIOrMYECKUX NHCTUTYTOB, kannbpytT JO3VMETPbI ana
nameperHns KEPMbl B BO34YXE.

3.3 KBAHTOBAA 3¢PEKTUMBHOCTb PErMCTPALINK; DQE(i/.ir) (DETECTIVE QUANTUM EFFI-
CIENCY, DQE(u.v)]: OTHowWweHne ABYX (yHKLMWIA, Kaxaas M3 KOTOpbIX npeactasnsieT cob6oit CMEKTP MOLL-
HOCTW WWYMA (NPS); npuyem B uncnutene ctout CMNEKTP MOLWHOCTW WYMA BxogHoro curHana (Ha
MOBEPXHOCTW AETEKTOPA), nponyLeHHbIli Yepe3 unbTp C XapaKTepUCTUKON, KOTopas 3ajaeTtcs nepe-
[aTouHOl PyHKLMel cuctemsl, a B 3HameHatene - CMEKTP MOLWHOCTW LWYMA BbixogHOro curHana, us-
MepEeHHBI ¢ ucnonb3zoBaHnem NCXOAHbIX JAHHbIX.

MpumeuaHne - BmecTo BYXMEpHOIi chyHKUMM KBAHTOBOM 3O DPEKTUBHOCTU PETUCTPALIMW yacTo npega-
CTaBNAT CeYeHne ABYXMEPHON (DYHKLUW BAONb OCU. COOTBETCTBYIOL|E OAHON M3 MPOCTPAHCTBEHHbIX YaCTOT.

(M3K 62220 -1:2003, onpeneneHue 3.3]
3.4 MOBEPXHOCTb AETEKTOPA (DETECTOR SURFACE): [locTynHas NoBepxHOCTb, SABASOLAACS
camovi 6/1M3K0M K MIOCKOCTU PEHTIEHOYYBCTBUTE/bHbIX 3/1IEMEHTOB AeTekTopa.

MpumeuaHne - Mocne yaaneHus Bcex anemeHTos (Bkniouas. OTCEVBAIOLWMIA PACTP 1 KOMMOHEHTbI Ans
ABTOMATWYECKOIO YMNPABJ/IEHUSA 3SKCMNO3ULIMOHHOW 1O30W, B cnyyae ux npumeHenus). Ecam oHn MoryT 6bITh
akkypaTHo yganeHbl n3 MYYKA PEHTTEHOBCKOIO N3NYYEHWA 6e3 noBpexaeHns LnudpoBOro peHTreHOBCKOro AeTek-
Topa.

(M3K 62220 - 1:2003. onpeaeneHue 3.4]

3.5 LIN®POBOM MPUEMHVK PEHTFEHOBCKOIO M30BPAXEHUS (DIGITAL X-RAY IMAGING DE-
VICE): YcTpoiicTBo, cocTosiliee U3 LMpoBOro peHTreHOBCKOro AeTeKTopa, BkIYas 3aliuTHble Cou, Wc-
nosib3yeMble Ha NpakTuKe, 3NEeKTPOHNKY A8 YCUNEeHNUA U OunMPOBKN CUTHANOB 1 KOMMbloTepa, hopMupyto-
wero NCXOAHbIE AAHHBIE nsobpaxeHus.

(M3K 62220 -1:2003, onpefeneHue 3.5]

3.6 MATPULA N3OBPAXEHUA (IMAGE MATRIX): PacnonoxeHue afeMeHTOB MaTpuLbl, NpeanoyTu-
TeNbHO B NPAMOYTo/bHON (AeKapToBOli) cMCTEeME KOOpAMHaT.

(M3K 62220 -1:2003, onpegseneHue 3.6]

3.7 OCTATOYHBIV CUTHAT (LAG EFFECT): Bansiie npeablayluero u3o6paxeHus Ha Tekyllee.
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[M3K 62220 - 1:2003. onpegenexuve 3.7)

3.8 IMHEAPN3OBAHHBLIE JAHHbLIE (LINEARIZED DATA): ICXO4HbLIE JAHHBIE, Kk KOTOpbIM Npu-
MeHeHa ®YHKLUWA NMPEOBPA30OBAHUA.

[M3K 62220 - 1:2003. onpegenexue 3.8]

MpumeuyaHue - PasmepHocTb JIMHEAPU3OBAHHBIX JAHHBIX npsimo nponopuvoHanbHa 3HaueHnio KEPMbI
B BO3AYXE.

3.9 ®YHKUUA NMEPEJAYN MOAYNAUWUN; MTF(u.ir) [MODULATION TRANSFER FUNCTION. MT-
F(u.v)]: Mogynb KoMnaekcHoi (B 06LieM cnydae) onTuyeckoi hyHKuuM nepegayun, npeacrasnsiollein coboi
yHkymio MPOCTPAHCTBEHHBLIX YHACTOT nun v.

[M3K 62220 - 1:2003. onpegenexue 3.9]

3.10 WYM (NOISE): ®ntokTyauun 0XuaaeMoro 3HauyeHns cToxacTuyeckoro npowecca.

[M3K 62220 - 1:2003, onpegeneHue 3.10]

3.11 CMEKTP MOWHOCTU WWYMA (NPS). L n.v) [NOISE POWER SPECTRUM. (NPS). W (u.v)]: Mo-
Aynb npeobpasoBaHusa ®ypbe aBTOKOBapuauuMoHHOW hyHKumm LWYMA. MouwHocTb LWYMA, 3akniioueHHas B
OBYXMEPHOM 4acTOTHOM MHTepBasie, kak pyHkuns asyx MPOCTPAHCTBEHHbBLIX UACTOT.

[M3K 62220 - 1:2003. onpegenexve 3.11]

MpumeuaHue - B cneumansHoii nutepatype CMEKTP MOLWHOCTW LWYMA yacTo Ha3biBaloT «CNeKTPOM BuHe-
pa» B yecTb MatemaTtuka Hop6epTta BuHepa.

3.12 NCXOAHbIE AAHHBLIE; DN (ORIGINAL DATE. DN): HEOBPABOTAHHbIE AAHHbIE, k KOTOpbIM
NPUMEHEHbI TO/IbKO [OMNyCcKaeMble HACTOALMM CTaHAAPTOM BUbl KOPPEKTUPYOLLeli 06paboTku.

[M3K 62220 - 1:2003, onpegenexue 3.12]

3.13 ®J/IIOEHC Q (PHOTON FLUENCE 6)CpegaHee uyncno hOTOHOB Ha eAvHWLY naowanun.

[M3K 62220 - 1:2003. onpegenexuve 3.13]

3.14 HEOBPABOTAHHbIE JAHHbIE (RAW DATE): 3HaueHusi CUrHaioB SpKOCTH KaHanoB (Mukceneit),
CuMTaHHble HenocpeAcTBEHHO Moc/ie aHanoro-undposoro npeobpasosaHus B LNPPOBOM NMPUEMHUKE
PEHTFTEHOBCKOIO M3OBPAXEHWA nnu BbluMCNIEHHBbIE A1 CUCTEM, ABNAIOWNXCA CYHETUYMKAMUN KBAHTOB,
6€3 Kakoi-nnbo KoppekLummn ¢ NCNOb30BaHWEM NPOrPamMMHOro o6ecneyeHus.

[M3K 62220 - 1:2003, onpegenenuve 3.14]

3.15 NPOCTPAHCTBEHHAA UACTOTA n unn vV (SPATIAL GFREQUENCY a or n): BennuuHa, o6part-
Hasi nepuoAy NOBTOPEHUS aHa/IM3MPYEMOro ob6bekTa B npocTpaHcTee. PasmepHOCTb MPOCTPAHCTBEHHOM
UYACTOTbI - BenuumHa, obpartHas /IMHeHOMY pasmepy.

[M3K 62220 - 1:2003, onpegeneHue 3.15]

4 Tpeb6oBaHus

4.1 Paboune ycnosus

LIM®POBOW MPUEMHUK PEHTITEHOBCKOIO M30OBPAXEHWSA crneayeT XpaHWTb M 3KChiyaTu-
poBaTb B COOTBETCTBMU C pEKOMEHAAuNsaMU NpeanpuaTusa-n3rotosutens. Bpema nporpesa [OMKHO 6bITb
BbIGPAHO B COOTBETCTBUM C peKOMeHAauusamMu npeanpuaTusa-usrotosutens. Pabouve ycnosus npu npose-
OEHUN UCNbITaHUIA JOMKHBI GbITb TAKUMW Xe. Kak U ANA KINHUYECKMX uccnefoBaHuii (Bkaw4vas 4actoTy
cnefoBaHnsa KagpoB) U JO/MKHbI NOAAEPKMBATLCA NOCTOAHHBIMU B TEYEHWE UCMbITAHNIA, KOTOPbIE OMWCaHbl
HUXe.

KnumaTuueckue ycroBus B MOMOLLEHWUW, rae akcnayatupyeTtcs LIMOPOBOWM MPUEMHUK PEHTIE-
HOBCKOIO N3OBPAXEHWA, aomxHbl 6biTb NpYBEAEHbI B OTYETE BMECTE C pe3y/ibTataMu UCTbITaHWiA.

4.2 PEHTTEHOBCKUWM ANMAPAT

[na vcnbiTaHnii, ONMCaHHbIX B CNeaylowmnx pasgenax HacTosLwero ctaHgapTa, ncnonbsyetca PEHT-
FEHOBCKOE MUTAIOLWEE YCTPONCTBO MOCTOAHHOIO HAMPAXEHWNSA (cM. M3K 60601-2-7). Ko-
athbcpuument MYSIbCALVNA AHOAHOIO HAMPAXEHUS, BhipaxeHHbIi B NpoLeHTax, JO/MKeH 6biTh paBeH
Unn MeHee 4.

HomMuHanbHbili pasmep POKYCHOIO NATHA (cM. MOK 60336) fo/mxeH 6bITb He 6onee 1.2 mm.

Ona navepenns KEPMbl B BO3[YXE cnegyet ucnonb3oBatb nosepeHHble JO3UMETPbI. Morpewwu-
HOCTb U3MepeHus (Mpu KO3 uLMeHTe NepekpbITUa 2) fokHa 6biTb MeHee 5 %.
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MpumeuaHusn

1 «lorpewHocTb» 1 «KoahNLMEHT NepekpbITUA» - TEPMUHbI, onpefeneHHble B cTaHgapTax MCO."M3K ans o6o-
3HauyeHns ownbok nsmepenmns {2].

2 NO3VMETPbI ans ouexkn, Hanpumep. KEPMbl B BO34YXE kanubpyloT B cneuvann3npoBaHHbIX MeTpoaiornye-
CKnx nabopatopusax.

4.3 KAYECTBO U3NYYEHUA

VcnbiTa HUSA MOTYT GbITb MPOBEAEHbI MPU OAHOM WM HECKOJIbKMX U3 YeTbipex BapnaHToB KAUECTBA
N3NYYEHWA, npeacTtaBneHHbix B MOK 61267 (cm. Tabnuuy 1). Ecnm ucnonb3yetcs Tonbko ogHo KAYECTBO
N3NYYEHWA, To npeanoytntensHo Bbibpate KAHECTBO U3NTYYEHUNA ROA 5.

MNpumeHeHne pa3nuyHbix BapnaHtos KAHECTBA N3TYUYEHNA onncaHo B M3K 61267.

MpumeyaHusa

1 HecmoTpsa Ha TOo. 4YTO AoOCTynHo 6Gonee nosgHee n3gaHve MOK 61267. B HacToswweMm cTaHAaapTe npusBefeHa
ccbiika Ha M3K 61267:1994 no npuymMHam cornacoBaHus BHyTpu cTaHAapToB cemelictBa M3K 62220. K Tomy xe. M3K
61267:2005 HaknafblBaeT XecTkne Tpe6oBaHMa Ha npakTudecky peanusaumio KAUECTB W3J/TYUYEHUW. 3Tu Tpe6osa-
HWA He 06s3aTesbHbl 415 UCMNOMb30BAHNA B HACTOALLEM cTaHaapTe.

2 B cooTtBeTcTBMM ¢ MOK 61267:1994 KAYECTBO N3NYUYEHWSA xapaktepusyeTtca dukcmpoBaHHbiM JOMOJTHU-
TE/IbHBIM ®U/IbTPOM 1 C/IOEM MOJIOBMHHOIO OC/TIABJIEHUSA, koTopblii peanu3yeTcst Npy 3Toi punbTpayumn npu
3agaHHoM AHOJHOM HAMPSAXEHWWN na PEHTITEHOBCKOW TPYEKE (MakcuManbHO GAN3KOM K NpefcTaBneHHbIM B
Tabnuue 1).

3 OMOJTHUTENbHbIA ®UMBbTP - dunbTp, KOTopbIi go6aBnseTca k co6CTBEHHOMY hunbTpy PEHTTEHOBCKOM
TPYBKW.

4 He Bce PEHTTEHOBCKUE MUTAIOWME YCTPOMCTBA MOCTOSAHHOIO HAMPSXEHWNS cnoco6Hel o6ecne-
YUTb HWU3KUE [03bl, 0CO6EHHO ANS kayecTBa n3nyyveHns RQA 9. B 3Tom cnyvyae pekoMeHAyeTcsi YBeNMUYUTb paccTosiHue
«®OKYCHOE MATHO - NMOBEPXHOCTb AETEKTOPA».

Ta6nuya 1- KAYECTBO U3IYYEHUSA (cm. M3K 61267) gna onpegenenns KBAHTOBOW SOOEKTUBHOCTW PE-
T’MCTPALWW n cooTBeTCTBYOLWMX NapameTpoB

MpnbnuanTensHoe .
KAUECTBO M3nyukus  AHOIHOE HATPSDKEHVE OV MOMOBYHHOMO Aono T ieHe
Ha PEHTIEHOBCKOM OCNAB/EHVS! (CMO). m Al A
TPYBKE. kB e
RQA3 50 4.0 10,0
RQAS 70 71 21.0
RQA7 90 91 30.0
RQA 9 120 115 40.0

4.4 TECT-OBBEKT

TECT-OBBEKT gnsa onpegenexnna ®YHKUNW MEPEJAUN MOAYNALUNW npeactaBnseT coboli Bosb-
hpamoByto nnacTuHy (umctota 6onee 90 %). TonwmHol 1 mm, gnuHoli 100 MM 1 LUMPUHOW NO KpaliHel mepe
75 MM (cM. pucyHok 1). HegocTtatouHas yictoTa Bosibhpama AoskHa 6bITb KOMNEHCMPOBaHA yBenyeHnem
TOJILMHBI NIACTUHBI.

BonbthpamoByto nnactuHy npumeHsitoT B kavyectBe TECT-OBBEKTA «OCTpbIii Kpali», NO3TOMy Kpaw,
MCNOMb3yeMblil ANS perucTpauyum 1M3obpaxeHus, Ao/mKeH ObiTb TWATeNbHO OTNOMMPOBaH Kak B MIOCKOCTU
nNacTuHbl, Tak 1 nog yrnom 90° K aToi nnockoctu. Ecnm kpai aKCNOHWPYIOT B KOHTaKTe C NAEHKOW 6e3 ycunu-
BalOLLEro aKpaHa, To N306paxeHne Ha nieHKe He JO0/HKHO NMeTb HepaBHOMEPHOCTEN BAOMb Kpas pasMepamu
6onee 5 MKM.

BonbthpamoBas nnactuHa fosmkHa 6biTb 3adhMkcMpoBaHa Ha CBUHLOBOM NiacTUHe TONWMWHOWK 3
MM (CM. pUCYHOK 1). Takas KOHCTPYKLMS MO3BONUT NPOBOAUTbL n3MepeHus OYHKLUWNW NEPEOAYUYN MO-
aynaumnnm UmnerPoBbIX MPUEMHUKOB PEHTFEHOBCKOIO N3OBPAXEHWA B ofgHOM u3 Hanpas-
NEeHWN.
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MpumeyaHune - TECT-OBBEKT conepXut BoNbhpamoByto NaacTuHy (1) TonwmHoi 1 MM. 3apUKCUpPOBaHHYO
Ha CBUHL,0BOI nnactuHe (2) TonwmHoi 3 MM. Pa3mepbl CBMHLLOBOW nnacTuHbl: a- 200 mm. d - 70 mm. e - 90 mm. f —100
MM. Pa3mepbl BONb(paMoBoii nnactuHbl: 100 * 75 mm. O6nacTb uHTepeca (ROI), ncnonsdyemas ans oueHkn MTF n
onpegensemas kak b *c, go/mxkHa nmeTb pasmepbl 50 * 100 mm (3Ta 06/1aCTb OTMEYEHA BHYTPEHHEN NYHKTUPHOA NNHU-
eif). O6nacTb 3KCMOHNPOBAHUA HA MOBEPXHOCTU NPUEMHUKA (OTMeYeHa BHeLLHel NyHKTUPHOW NnHKnelt) fomxHa 6biTh NO
KpaiiHeli mepe pa3mepamu 160 * 160 mm.

PucyHok 1- TECT-OBBEKT

4.5 TeomeTpusa

FeomeTpus NpoBeLeHNs U3MePEHNA AO/KHA COOTBETCTBOBATbL NPMBEAEHHON Ha pucyHke 2. PEHTIE-
HOBCKUI AMMAPAT 1crnonb3yeTcs B TOW e KOH(UIypaLuy, YTo 1 NPy 06bIUHbIX AUArHOCTUYECKMX NpoLie-
aypax. PacctosHue mexay ®OKYCHbIM MATHOM PEHTIEHOBCKOW TPYBKW 1 MOBEPXHOCTbLIO [E-
TEKTOPA f0/1XHO 6bITb He MeHee 1.50 M. Ec/iv N0 TEXHUYECKUM NPUYMHAM pacCTosHME He MOXET 6bIiTb 1.50
M unu 6onee, BbIGUPAIOT MEHbLLEE PACCTOSAHUE, HO €r0 3HaYEHNE [O/IHKHO OblTb YKa3aHo B npeAcTaBisemblX
pesynbTaTtax (B oT4YeTE).

BA3VICHASI OCb aonxHa 6biTb coBMelieHa ¢ LIEHTPA/IBHOW OCbHO.

TECT-OBBbEKT pa3melyalnT HenocpeAcTBEHHO Ha nepepgHeit MOBEPXHOCTU AETEKTOPA. LleHTp
kpas TECT-OBBEKTA fo/mKeH 6biTb ycTaHoBieH no BA3VICHOWM OCW MYYKA PEHTITEHOBCKOIO W3-
NIYYEHWA. OTknoHeHne oTf BASBUCHOWM OCW 6yaeT cHuxatb oueHky OYHKLWW MEPEJAUM MOAYNS-
L. BASVUCHAA OCb MoxeT 6bITb onpegenieHa no makcumymy MTF npu pasnuuHbix cMmeweHusx TECT-
OBBEKTA.

PekomeHgyeTcsl, 4tobbl nonoxeHne TECT-OBBEKTA n NMYUKA PEHTTEHOBCKOIO WM3NYYEHUNA
6b1/10 NPUBS3AHO K LEeHTpY BxoAHoW MIOCKOCTU MPUEMHUKA N3OBPAXEHWA. Ecnn aTo He peanun3o-
BaHO. HEO6X0AMMO COBMECTUTb MosioxeHue ueHTpoB MYUKA PEHTTEHOBCKOIO M3TYYEHUA un TECT-
OBBEKTA.

B KOHbUrypauuu, npeacTaBneHHoli Ha pucyHke 2. AVA®PATMA 81 n AOMONHUTENbHbLIA OUNBTP
[OMKHbI 6bITh pa3MeLLeHbl B HenocpeacTBeHHoW 6m3ocT oT POKYCHOIO MATHA PEHTTEHOBCKOW TPYb-
K. ANASPAIMbI 82 n B3 MOryT UCNO/Mb30BATLCS, HO MOTYT ObITb UCK/IKOYEHbI, eCNn ByAEeT AOKa3aHOo, YTO 3TO
He MOBAUSET Ha pesynbTaTbl uaMepeHuii. AVVAGPAIMA 81 n (ecnu ucnonbsyetcs) JUAPPAIMA 82. a Takxe
JOMNONTHUTENBHbIV ®UNBTP A0/KHbI 6bITb B (PUKCUPOBAHHOM NOSIOXEHUM MO OTHOLLIEHNIO K POKYCHOMY
MATHY. ANASPATMA 83 (ecnu ncnonbsyetcs) n MOBEPXHOCTb AETEKTOPA Ao/mxHbI hrukcupoBatbCs Apyr
OTHOCUTE/IbHO Apyra npv pasnnyHbiX pacctosaHuax ot ®OKYCHOIO MATHA. KeagpatHaa AVNAPPAITMA 83
(ecnun ncnonb3yeTcs) 4oMKHa ObITb pacnofioxeHa Ha pacctosHuy 120 mm nepeq BxogHoi MOBEPXHOCTbLIO

5
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JNETEKTOPA v umeTb pasmepsl, obecneumsarowine peHtreHosckoe nose B MJIOCKOCTU NPUEMHWKA N30-
BEPAXEHUSA pasmepamu He meHee 160 * 160 mMm. AMTEPTYPY AVA®PPAIMbI 82 MOXHO M3MEHATb Tak. YTOObI
npu nsmeHeHun paccrtosHusa NMYYOK PEHTTEHOBCKOIO WM3TYUYEHWA ocTtasBasicd CTPOro KOMIMMUPOBAH-
HbIM. Pa3mepbl 061yqaemoro nons Ha NMOBEPXHOCTW AETEKTOPA fonxHbl 6bITb He MeHee 160 *160 mM.

Ocna6nswwme ceoiictBa JVUAPPAIM foMmKHbI OblITb TAKUMK, YTOObI PEHTTEHOBCKOE M3/y4YeHune, npo-
Wweflee Yyepes 3arpaxjatLle 061acTu, He BUSN0 Ha Pe3y/bTaTbl M3MEPEHUA.

AMNEPTYPA ANA®PAIMbI 81 gomkHa 6bITb 4OCTATOYHO 60/bLLONA, 4TO6LI MOJIYTEHb peHTreHoBCKoro
nyyka HaxoAwnacTb BHe YyBCTBUTENbHOW 0611aCT KOHTPOIbHOTO AeTekTopa (KoHTponbHoro AO3NMETPA)
1?1 n AMEPTYPbI ANA®PAIMbI 82 (ecnun oHu MCNOMb3yOTCS).

KOHTpOnbHbI geTekTop /?1 ucnonb3yetca AN NOATBEPXAEHWA KOppekTHol pa6otsl PEHTFEHOB-
CKOI'O FrEHEPATOPA. OH MOXeT 6bITb pacnofnioxeH BHyTpu MYYKA PEHTTEHOBCKOIO U3MYYEHWSA, Kko-
TopbiM 067yyatoT MOBEPXHOCTL AETEKTOPA, ecnv OH OTHOCUMTENIbHO Npo3payeH U He MMeeT BCTPOEHHbIX
3/1eMEHTOB, B MPOTUBHOM C/ly4Yae OH A0/MKEH ObiTb NMOMELLEH BHE TOI YacTu Nyyka, KOTopas MPOXOAUT Yepes
anepTypy B3. MorpewHocTb (cTaHAapTHOE OTK/IOHEHUE 10) 3TOro KOHTPOSILHOrO AeTeKTopa A0/KHA ObiTb He
6onee 2 %. COOTHOLLEHUA MeXAY NoKa3aHUsAMU KOHTPOJIbHOrO AeTekTopa v 3HavyeHnem KEPMbl B BO34YXE
B M/IOCKOCTU NMPUEMHWKA N3OBPAXEHWNA gomxHbl 6biTb onpegenensl ana kaxgoro KAYUECTBA N3-
NYUYEHUA (cm. Takke 4.6.2). Ana ymeHblieHusa acgektoB OBPATHOIO PACCEAHNSA oT 06bekToB nosaamn
npUeMHMKa [0/MKHO 6bITb 06ecneyeHo MUHMManbHoe pacctosiHue 500 MM [0 KaXA0ro U3 3TUX 06bEKTOB.

MpumeuvaHne -Ha kanmbpoBKy KOHTPOJSILHOTO AeTeKkTopa MOryT BAUATb: nonoxeHne AOMONHUTE/NBHOIO
PUNNBbTPA 1 nonoxeHune WTOPOK B n3niyyarene. M0aToMy n3MeHeHne nx NoNoXeHns TpebyeT nepekanmbpoBKN KOHTPOb-
HOro fleTekTopa.

MpeacTtaBneHHas reoMeTpus UCNOMb3yeTCA Kak ANa MoSyvYeHus U306paxeHns OfHOPOAHOro Mnons B
MNOCKOCTUN NMPUEMHUKA N3OBPAXEHUA (ons ouexnkn ®YHKUWA NMPEOBPA3OBAHUA n CMNEKTPA
MOLWHOCTW WYMA), Tak n gna nonydyeHns nsobpaxernna TECT-OBBEKTA (cMm. 4.6.6). Mpu Bcex nsmepe-
HUAX AO/MKHA ObITb 3KCMOHMpPOBaHa ofHa 1 Ta e ob6nacte MOBEPXHOCTU AETEKTOPA. MNonoxeHue LeH-
Tpa 3Toi 061acTV MO OTHOLUEHUIO /IGO0 K LEeHTPY, M60 K rpaHvuam L poBOro peHTreHOBCKOro NpueMHuKa
OOMKHO BbITb 3adIMKCUPOBAHO.

Bce nsmepeHus Ao/MKHbI 6bITb BbINOHEHbI C UCMOb30BaHWEM OAHON U TOM Xe reoMeTpun CbeMKM.

Mpu onpepenedun CMNEKTPA MOLWHOCTU WYMA nam ®YHKUUWM TPEOBPA3OBAHUA TECT-
OBBEKT yganstor.

MpumeuyaHune - Tlpu onpegenednn CMEKTPA MOWHOCTU WYMA unn ®YHKUWN NMPEOBPA3OBAHNA
TECT-OBBbEKT He nucnonb3yor.

PucyHOK 2 - [eomeTpusi 06nyueHnsi LIMGPOBOIO NMPUEMHUKA PEHTTEHOBCKOIO U30BPAXEHWSA npu
onpegenequn ®YHKLNN MPEOBPA3OBAHNSA. CIEKTPA MOLHOCTM WYMA n ®YHKLUN NEPEAAUM
MOAYNALMN (ucnonbksyetcst TECT-OBBEKT)
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4.6 YCnoBusa 3KCMOHUPOBaHMUSA

4.6.1 O6wwme ycnosus

Mepepa N06bIMK NCMBITAHNAMK A0/KHA GbITh NPOBEAEeHa KaimbpoBKa LUGPOBOro PEHTreHOBCKOro Npu-
eMHUuKa. T.e. NpoBeAeHbl BCe onepauunv, Heobxoaumble ANS KOPPEKUUW AaHHbIX B COOTBETCTBUM C pasge-
nom 5. Bce cepun namepeHuin A0MXHbI 6bITh BbINOHEHbI 63 nepekannéposkn LIMOPOBOIO NMPUEMHUKA
PEHTITEHOBCKOIO N3OBPAXXEHWNA. KannbpoBkn cMeLLeHNs NCKIIOYeHbl U3 3Toro TpeboBaHus. OHKM Mo-
ryT 6bITb NPOBEAEHDI, Kak NPy KAMHUYECKOM MCMOMb30BaHWM annapaTta.

YposeHb KEPMbl B BO34YXE pomkeH 6biTb BbIOpPaH TakuM, KOTOpPbI/A Ucnonb3yeTtcs, korga LIOPO-
BOWV MPUEMHUK PEHTTEHOBCKOIO U30BPAXEHWS NpuMeHAIOT B KNMHUYECKOl npakTuke. Takoi ypo-
BeHb KEPMbl B BO3YXE Ha3blBalOT «HOPMasibHbIM YPOBHEM». [lo/MKHbI 6biTb BbIGpPaHbl NO KpaiiHeli mepe
[Ba foNnosiHUTeNbHbIX ypoBHA KEPMbl B BO34YXE: oauH B 3.2 pa3sa Bbllle, ApYroi - B 3.2 pasa HUxXe «Hop-
MasibHOro ypoBHs». Mpu nsmeHeHun yposHs KEPMbl B BO3YXE (B npegenax ogHoro PEXXUMA MOJTYYE-
HUA N30BPAXEHWIN) He gonyckaeTcs M3MeHeHue HacTpoek LIMGPOBOIO MPUEMHWKA PEHTIEHOB-
CKOIo N3OBPAXXEHWA (Hanpumep, ycuneHusa v T14.).

MpumeyvyaHne - KoadpuumeHT 32 B yPOBHSX [03bl BbILUE U HUXE «HOPMasnbHOro» Npu6an3MTenbHO COOTBET-
CTBYeT CBET/IbIM U TEMHbIM 061aCTAM B Mpejenax 0fHOro PEHTFEHOBCKOIo N306paxeHus.

OauH unu Heckonbko PEXMOB MOJTYUYEHNA M30BPAXEHWN c COOTBETCTBYHLWMUMN «HOPMasb-
HbIMW YPOBHSIMU» MOTYT 6bITb BblbpaHbl B 3@aBUCMMOCTU OT K/IMHUYECKOro npumeHexHuns LINGPOBOIO MPU-
EMHWKA PEHTTEHOBCKOIO N3OBPAXEHWA, a umeHHo:

PEXUMA MOJIYYEHNS WU3OBPAXEHMUIA 1: PeHTreHOCKONNUA -  «HOPManbHblli  ypOBEeHb»
20 HI'p £ 10%;

PEXUMA MOJIYUEHUA N3OBPAXEHWW 2: Kapanonornueckue NccnefoBanmns - «HOpMabHbIii ypo-
BeHb» 200 HIp + 10 %;

PEXUMA MOMYYEHNSA N3OBPAXEHW 3: Cepus 3KCNO3uLmii - «HOPManbHblii ypoBeHb» 2000 HIp
+ 10 %.

HacTtpoiiku LIN®POBOIO NMPUEMHUKA PEHTTEHOBCKOIO M3OBPAXXEHUA aonxHbl ocTaBatbes
HEU3MeHHbIMU A5 Kaxgoro PEXXVIMA MOJTYYEHUS U30BPAXEHWN. Korga Bei6upaetca apyroii PEXXUM
MONYYEHUA N3OBPAXEHWN, HacTpoiikn LIMGPOBOIO MPUEMHUKA PEHTFEHOBCKOIO WU30BPA-
XXEHWNSA moryT 6bITb U3MEHEHbI; 04HAKO OHU AO0/KHbI OCTaBaTbCA NOCTOAHHbIMU NpU paboTe cMCTEMbI B AaH-
HoM PEXUME MOJTYUEHUA N3OBPAXEHUW. Takke MOXeT 6biTb BbIGPaH AOMNOMHUTENbHBIN «HOPMaslb-
HbIl YPOBEHb».

VameneHne KEPMbl B BO3/1YXE ocyliecTenaoT usmeHeHnem AHOAHOIO TOKA PEHTTEHOBCKOW
TPYBKW nnu nsmexHennem BPEMEHW 3KCMO3VLIW, nnu Toka n BpeMeHn ogHoBpemeHHo. BPEMA 3KC-
MO3NLNN [o/MKHO COOTBETCTBOBATL 3HAYEHWAM, UCMOMb3YEMbIM B KIMHWYECKON NpakTuke ANA AaHHOro
LUN®POBOIro NPUEMHUKA PEHTFTEHOBCKOIO M30OBPAXXEHUA.

Ycnosua akcnosuummn NpuBoAAT B OTHETE BMECTe C pesynbTatamu (CM. pasgen 7).

Mpn n3ameHenmn AHOAHOIO TOKA PEHTFEHOBCKOW TPYBKU unu BPEMEHW 3KCMO3ULINA He-
o6xoanmo koHTponuposatb KAUECTBO U3JTYUEHWUA (0HO AOMKHO BbITb MPOBEPEHO HA CAMOM HU3KOM YPOB-
He KEPMbl B BO3YXE).

4.6.2 N3mepeHnne KEPMbl B BO34YXE

KEPMY B BO3YXE Ha MOBEPXHOCTW AETEKTOPA u3mepsioT cooTBeTcTByOWMMU JO3SVMETPA-
MW. Ons sToii uenm L®POBON MPUEMHWK PEHTFEHOBCKOIO N30OBPAXEHUSA yaanaioT ns MYYKA
PEHTITEHOBCKOIO U3/TYYEHWA u Ha ero mMecTto nomeLjalT 4YyBCTBUTEsbHbIA anemeHT NO3VIMETPA
(nocne JUADPPATMbI 83 B nnockoctn MOBEPXHOCTU AETEKTOPA). Heo6xo4MmMo NpUHATL BO BHUMaHWe
yMeHblUeHne obpaTHOro paccesHus. Heobxoaumo onpefennTb v 3anucaTb B3avMOCBA3b nokasaHuii O3U-
METPA 1 KOHTPO/IbHOTO AeTekTopa (ecnu ucnosb3yeTtcs). STy B3avMOCBA3b UCMONb3YIOT 4/1A BblYMCEHUS
3HayeHns KEPMbl B BO34YXE Ha NMOBEPXHOCTW AETEKTOPA, korga BbinonHAwT SKCMNO3NLIMKO ona
onpegenenuns ®YHKLUMN NMPEOBPA30OBAHUA. CMEKTPA MOWHOCTU WYMA n ®YHKL W MEPEJAYN
MOAYNALUNN. Mpn SKCMO3NLINW B cOOTBETCTBUM C HACTOALLMM CTaHAApPTOM Mosly4aeTcs 60/bLLIOe YNC/O
n306paxkeHnit. B CBA3M C 3TUM pekoMeHAyeTcs M3MepsiTb cymmapHyto KEPMY B BO34YXE v genutb 310
3Ha4YeHUe Ha YMCo N306paxeHnit, NonyveHHbix 3a AKCMNO3INLMIO.

NMpumeyaHue - [Ns yMeHbLIEHUS 0BPATHOIO PacCesiHUA MOXHO MOMECTUTb CBUHLOBbIN 3KpaH TONLMHONR 4 MM
Ha paccTosiHum 450 mm nosaan JJO3VUMETPA. Bbl10 3KCneprMeHTanbHO 0Ka3aHo, 4To Npu 3TUX YCN0BUAX YpoBeHb PAC-
CEAHHOI0O N3NYYEHWSA He npesblwaeT 0,5 %. Ecnu cBUHLOBLIN 3KpaH pasmMecTuTb Ha paccTosHuM 250 MM. YPOBEHb
PACCEAHHOIO N3NYYEHWA He npesbicuT 2.5 %.
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Ecv LINOPOBOW NPUEMHWK PEHTTEHOBCKOIMO N30OBPAXEHWS HeBO3MOXHO yaanuTs. KEPMA
B BO34YXE Ha MOBEPXHOCTWN AETEKTOPA MOXeT 6bITb BblU/C/IEHA N0 3aKOHY 06paTHbIX KBaApaToB pac-
cTtoaHusa. Ana atoro KEPMY B BO34YXE n3mepsoT Ha pas/iMyHblx pacctosiHuax oT POKYCHOIO MATHA
nepes MOBEPXHOCTbLIO AETEKTOPA. lMpu npoBefeHnn 3TUX M3MepeHuii cnegyeT usberatb U3nyyeHus,
paccesHHoro ot MOBEPXHOCTU AETEKTOPA. PekomeHayeTcs, YTO6bl MUHUMA/IbHOE PacCTOsHUE Mexay
NMOBEPXHOCTbLIO AETEKTOPA n yyBCTBUTE/bHLIM 3/1eMeHToM JO3VIMETPA coctaBnsano 450 mm.

Ecnu ncnonb3yeTcs KOHTPOJIbHbIA AETEKTOP, TO CTPOAT CNeAyloLlyto 3aBUCMMOCTb Kak (YHKLMIO pac-
ctosHua d mexay POKYCHbIM NMATHOM n JO3VNMETPOM:

Moka3saHne KOHTPOJILHOTO AeTekTopa

OKcTpanonupys 3Ty NpuBAN3UTENbHO JIMHENHYK 3aBUCMMOCTb A0 paccTosiHus mexgy ®OKYCHbIM
MATHOM 1 NOBEPXHOCTbLIO AETEKTOPA rSD . nonyyalT OTHOLIEHME NoKa3aHuii ABYX NpMbOpoB Ha pac-
cTosiHum rSID, uTo no3sonset onpenenutb yposeHs KEPMbl B BO3YXE Ha MOBEPXHOCTU AETEKTOPA
ONS K&XA0ro NokasaHusa KOHTPOIbHOTO AeTekTopa.

Ecnu KOHTPONbHbLIN AETEKTOP He NCMO/b3yeTcs, TO CTPOAT 3aBUCUMOCTbL KBaApaTHOro KOpHA 13 obpaT-
HOro 3HayeHus nokasaHus JO3VMETPA ot pacctosaHusa mexgy POKYCHbIM MATHOM n AJO3NMETPOM.
[MoBTOPASA Npoueaypy aKCTpanonAauuu, NpuBefeHHyo Bbille, NonyyatloT nckomoe 3HayeHne KEPMbl B BO3-
[OYXE Ha MOBEPXHOCTW AETEKTOPA.

MpumevyaHune - [Ona ymeHblwenus samsHna PACCEAHHOIMO U3NYYEHUA mMoxeT 6biTb UCMOMb30BaH CBUH-
LOBbI/ NUCT TONWMHONM 4 MM, NoMelleHHbIi nepes MOBEPXHOCTbLIO AETEKTOPA.

4.6.3 «<OCTATOYHbIE» CUTHAbI

«OCTATOYHbIE» CUITHAJbI BNnAtoT Ha pe3ynbtaTel usmepeHua CMNEKTPA MOLWHOCTW WWYMA, cne-
[oBaTe/IbHO. OHW BNUAIOT Ha U3MepeHne KBAHTOBOW 3®®EKTUBHOCTUN PEMUCTPALMI.

Mockonbky «OCTATOYHbLIE» CUITHAJIbl BO3HUKAIOT MPU KNIMHUYECKOM NPUMEHeHUn cuctemsl. LIN®-
POBOW MPUEMHWK PEHTITEHOBCKOIO W30BPAXXEHWS cneayeT KOHTPOAMpOBaTh Mpu napameTpax
CbEeMKM, COOTBETCTBYIOLWMX KanHMYeckomy pexumy. «OCTATOUYHbLIE» CUTHAJIbl onpefensoT oTAesbHO.
Mocne 3Toro nony4YyarT KOPPEKTUPOBaHHLIN B cooTBeTCTBUMU ¢ «OCTATOYHBLIMW» CUTHANAMW CMNEKTP
MOLWHOCTU WYMA. Ans oueHkn «OCTATOYHbIX» CUTHA/IOB He TpebyeTcs Kakux-n1mbo AOMOHUTEb-
HbIX NpoLeAyp NosyYeHns n306paxkeHni, NOCKObKY pacyeT MOXeT 6biTb BbINO/IHEH HA OCHOBE U306padkeHWiA,
nosyyeHHbIX ansa ouerHkn CMEKTPA MOWHOCTW WYMA [11], [12]. [13].

4.6.4 SKCMNO3VuUWA ana onpegenenuns ®YHKUNN MPEOBPA3OBAHNA

Hactpoiikn LIN®POBOIO NMPUEMHUKA PEHTITEHOBCKOIO M30OBPAXXEHWA A0o/MmKHBI 6bITh TAKUMHA
Xe. Kak 1 B cnyyae nonyyenus nsobpaxeHus TECT-OBBEKTA. Ycnosus SKCMO3NLINW gomkHbl cooTBeT-
CTBOBaTb reOMeTpun, NPeACcTaBNEHHON Ha pucyHke 2. HO 6e3 TECT-OBbEKTA. KEPMY B BO34YXE usme-
psAlT B cOOTBETCTBMM C 4.6.2. DYHKLINIO NMPEOBPA3OBAHWNA onpeaensaioT B AnanasoHe 03 OT HyNs Ao
YeTbIPEXKPATHOMO NPEBbIWEHNS «HOPMAaNbHOTO YPOBHSI».

PYHKUNIO NMPEOBPA3OBAHUA ana Hynesoro yposHA KEPMbl B BO31YXE MOXHO onpefensts no
«TeMHOMY» N306PaXKeHNI0, MOyYEHHOMY MPU TeX Xe YCM0BUAX, YTO 1 0O6bIYHOE PEHTTEHOBCKOE N306paxeHwe.
MuHUManbHbIli ypoBeHb KEPMbl B BO3YXE He fo/XeH NpeBblllaTh NATYH YaCTb «HOPMaIbHOTO YPOBHS».

B 3aBucumoctun ot Buga YHKUN NMPEOBPA30OBAHWA nsmeHsieTcs 4ymcao Heobxogumbix IKCIO-
3ULINIA: ecnn HYXHO NPOBEPUTL NNLWL NMHeHOCTL DYHKLIW MPEOBPA30BAHWISA, gocTaTouHo nati SKC-
MO3VLINY. 403kl NPpK KOTOPLIX PABHOMEPHO pacnpefeneHsbl BHyTpy Tpebyemoro avanasoHa. Ecnn onpege-
nawT nonHy ®YHKUNKO NMPEOBPA3OBAHUA, To KEPMA B BO3YXE fo/mKHA U3MEHATLCA Tak, YTOObI
MaKCchMasibHOoe yBeNMyeHne AecATUYHOro norapudpma fosbl 66110 He 6onee 0.1. KAHECTBO U3NYYEHUA
ANs Bcex 3HaueHnii KEPMbl B BO3YXE f0/1XHO OCTaBaTbCs HEM3MEHHbLIM U [O/IKHO GbITb MPOBEPEHO ANA
Camoro HWU3KOro ypoBHSI f03bl. B cnyyae OTKNOHEHUst OT 3TUX Tpe6GoBaHUi MOXET ObiTb YBE/IMYEHO paccTos-
Hue mexay POKYCHbIM MATHOM n MOBEPXHOCTbLIO AETEKTOPA.

4.6.5 SKCNO3VUnNA pna onpepenedus CIMNEKTPA MOWHOCTW WYMA n «OCTATOYHbIX»
CUrHANOB

Hactpoiikn LLW®POBOIO NMPUEMHWKA PEHTTEHOBCKOIO M30OBPAXXEHWA AomKHBI 6bITb TAKUMHA
Xe. Kak 1 B cnyyae nonyvyeHuns msobpaxenna TECT-OBBEKTA. Ycnosua IKCMNO3MUU gomxHbl cooTBeT-
CTBOBaTb reOMeTpun, NPeACcTaBNEHHON Ha pucyHke 2. HO 6e3 TECT-OBbEKTA. KEPMY B BO34YXE usme-
PSAT B COOTBETCTBUM C 4.6.2.

8
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Ona nonyyeHns CMNEKTPA MOLWHOCTW WYMA (ucnonb3yemoro BMOCAEeACTBMM ANS BblYUCIEHNUS
DOE) npumMeHs0T KBagpaTHylo o6nacTe pasmepamu npubnusutensHo 125 * 125 MM. pacnofioxeHHyto 3a
kBaapaTHoii IMADGPAITMOW S3 ¢ paamepom okHa 160 * 160 MM B LieHTpasibHOl YacTy MPUEMHMKA.

Habop AaHHbIX fOMKEH cogepxaTb, No kpaiiHein mepe, NIM cnefyoLlwumx apyr 3a ApYromMm HeaKCrnoHUpo-
BaHHbIX M306pakeHunit n NIU cnegytowmx apyr 3a Apyrom 3KCMOHWPOBAHHbIX U306paXeHnin, npuyem Kaxaoe
n3obpaxeHvie JOMKHO UMETb NO KpaiHei mepe 256 nukcenei no Kaxpaol 13 NPOCTPaHCTBEHHbIX KOOpAUHAT
B 06nactu, npegHasHavyeHHon ans oueHkn CMNEKTPA MOLWHOCTW LWWYMA. Bce oTaenbHble n3obpaxeHus
[OMXHbI 6bITb NOMYYEHbI NpU 0AHUX U Tex xe KAUECTBE N3NYUEHWNA v KEPME B BO3YXE. Mocnegosa-
TeNbHOCTb NOJMyYeHUS N306paxeHnii nokasaHa Ha pucyHke 3. NIU npegcTtaBnseT cob60ii UNCI0 M306paxeHuii.
OHO A0/1XHO 6bITb PaBHO NO KpaiHel mepe 64 1 6bITb BCerga pe3y/bTaToM BO3BEEHNS Ynucna «2» B Kakyto-
nnbo cTeneHb (fanee no TEKCTY «CTEMeHb uncna 2»).

[ns npefoTBpalleHnsa BANAHWA Ha pesynbTaTbl M3MepeHnii NnepexoHblX NpoLeccoB Heo6xoAMMO Npu-
HMMaTb BO BHUMaHWE NNLLb Te HEIKCMOHNPOBaHHbIE U 9KCMOHMPOBaHHbIE N306paXeHuns, KOTopble CneaytoT 3a
onpefeneHHbIM YAC/IOM U306paXeHnin. Yncno onyckaembix 415 aHanmM3a N3o6paxeHuii 3aBUCUT OT 3HAYEHNA
«OCTATOYHbIX» CUTHANOB LIN®POBOIO NMPUEMHUNKA PEHTTEHOBCKOIO U3OBPAXEHWA. MoxHo
NpeAnoXuTb CNefyoLWmnii KpUTepuii: cpefHee 3HavyeHne SpKOCTV NePBOro COXPaHAEeMOoro nsobpaxeHus B no-
cnepoBaTenbHocTU 13 NIU n306paxeHunii He JOMKHO OTAnYaThes 6onee YyeM Ha 2% OT CpefHEero 3HayeHus
BCEX COXPaHEHHbIX N306paxeHnin JaHHOM nocnefoBaTeIbHOCTY.

Nw nocnegHux nsobpaxeHa
(cepuun HAN n 3M), ncnonbsyembix
AnsA aHanusa

N306paxeHus,
1cnosb3yembie 415 aHanmsa

N306paxeHuns, He
Ucnosnb3yemblex» ANs aHanmsa

Cepust He3KCMOHUPOBaHHbIX Cepust IKCMOHNPOBAHHbIX
n3obpaxeHunin (HA) n3obpaxeHuin (V)

PucyHok 3 - MocnepoBatenbHOCTb M306paxeHunii ans onpegeneHns CMEKTPA MOWHOCTW WYMA n
«OCTATOUHbIX» CUTHAIOB

NMpumeyaHue - MUHMMANBLHOE YMCNO COXPAHAEMbIX N306paxXeHUii onpeAenseTcs ABYMsi Tpe60BaHUAMM:

- yncno nlobpaxenuin ana onpegeneHns «OCTATOYHbIX» CUTHAMIOB ¢ TouHOCTbIO, 60MbLUEl Yem
5 % [0/1XKHO 6bITb OCTATOYHO BOJLLIMM, TaK Kak B 3TOM C/lydyae Heobxoaumo obecneunts Tpebyemoe pas-
pelueHne no yactore. He06XOANMO UCK/TIOYUTL MpoLesypy AOMNOMHEHUSA HYNIAMU OTAE/bHLIX OTYETOB Nepes,
BbINO/IHEHNEM Npeobpa3oBaHna dypbe. Takum 06pa3oM, ecnv ucnonb3yeTcs 6bICTpoe npeobpasosaHune Py-
pbe (BM®). yncno oT4YETOB AOMKHO ObITb PaBHO CTEMNeHU uncna 2. Ana BbINOHEHUA 3TOro TpebosaHus f0-
CTaTo4HO 64 N306paxeHui;

- MUHVMMa/IbHO HE06X04MMOe YMCNO0 He3aBUCUMBbIX NUKCenel aBnseTca cnefctsmeM Tpebyemoi Tou-
HOCTW. KOTOpas onpefensetca MUHUManbHbIM Yncnom obnacteit nHtepeca (ROI). OnsA onpefeneHns AByX-
MepHoro CMEKTPA MOLWHOCTW LUYMA c norpeluHocTbio 5 %, TpebyeTcst He MeHee 960 nepekpbiBatoLLNXCS
obnacteil ¢ CyMMapHbIM Y/UC/IOM He3aBUCUMbIX NUKCeNein NpuéansnTensHo 16 maH (Npu 3agaHHoOM pasmepe
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o6nactu). Mpoueaypbl yCpeAHEHNA W CIIaXNBaHUA faHHbIX, KOTOPble UCMO/b3YI0T B AasibHelweM AN nony-
YeHuss cevyeHuss PYHKLUU BAOMNb OAHOW M3 KOOPAMHAT, MO3BOMAKT CHU3UTL Tpebyemoe YnCa0 He3aBUCUMbIX
nukcenei [0 YeTbipex MWUANNOHOB (NpU 3TOM obecneumBaeTca Heob6XoAMMas TOUYHOCTb). [4NA BbINOHEHUA
3T0ro Tpe6oBaHNA AOCTATOYHO 64 N306PAKEHWIA.

B npouecce BbinonHenns AKCMO3ULMIM He gonyckaeTcs M3MEHeHe HacTPOeK CUCTEMBI.

M3o06paxeHns ans onpegeneHunsa CMNEKTPA MOWHOCTU WYMA n «OCTATOYHbIX» CUTHATOB
AO/DKHbI GbITb MOAYYEHbI MPU TPeX pasnyHbiX ypoBHsaXx KEPMbl B BO3AYXE (cm. 4.6.1) ansa kaxgoro PEXW-
MA MONYYEHUA W3OBPAXEHUW: 0aHOM «HOPMasbHOM» W ABYX APYFUX, OT/NYAIOWNXCA OT «HOpMasib-
Horo» B 3,2 pasa (B 601bLIYI0 U MEHbLUYIO CTOPOHbI). 3T TpeboBaHUA npuBeaeHbl B Tabnauue 2 (cm. 4.6.7).

4.6.6 SKCNO3NUNA ¢ TECT-OBBEKTOM

Ycnosusa 3KCMNO3UNLIW fonxHbl COOTBETCTBOBATL reOMeTpUn, NpeacTaBieHHol Ha pucyHke 2. TECT-
OBBEKT nomewatoT HenocpeacteeHHo Ha NMOBEPXHOCTbL AETEKTOPA. TECT-OBBEKT pacnonaraloT Ha-
KMOHHO MOJ Yr/IOM & K OCU. mapasnnenbHoli KOMOHKaM Wan psgaM MaTpulbl M306paXeHus, npuyeMm yron a
BbIGMpaloT B AnanasoHe oT 1.5840 3 °.

MpumeuvaHune - MeTod, UCNONL3YIOLWWMIA perncTpaLmio n3o6paxeHns «HaknoHeHHoro TECT-OBbEKTA» (0THO-
CUTENbHO PAA0B 1 koNnoHOK MATPULbI N3OBPAXXEHWA) npuHAT 1 B Apyrux ctaHgapTtax (cm. MCO 15529 n UCO 12233)
1 NpeacTas/ieH B pas/IMyHbIX Ny6avkaumsx, nocssLeHHbIx onpegenennio @YHKLN NEPEJAYN MOAYNALNN.

MonoxeHne TECT-OBBEKTA f0MXHO 6bITb OTPErympoBaHo Tak. 4tobbl nnockocTe TECT-OBBEKTA
6bina nepneHankynapHa k BA3UCHOM OCU MYUKA PEHTFEHOBCKOIO W3/IYYEHUS, a kpait TECT-
OBBEKTA 6bin MakcumanbHo 6a13ok kK BABICHOWM OCK MYUYKA PEHTFEHOBCKOIO U3/TYYEHNA.

MpumeyaHne - OTKIOHEHWA OT MAEaANIbHON YCTAHOBKY NPUBEAYT K 3aHMKEHNIO OLEHKN MTF.

B npouecce ncnbiTaHnii OMXHbI 6bITh caenaHbl gse KCMO3NLUWNN ¢ TECT-OBBEKTOM, nomelieH-
HbiM B MYYOK PEHTFEHOBCKOIO WM3JIYYEHWUA: nepsas, korga kpait TECT-OBBEKTA opueHTMpoBaH
npuban3nMTeNnbHO BAOMNb KOMIOHOK, M BTOPas - Korfa kpaii opueHTUpoBaH BAonb psgos MATPULIbI M3OBPA-
XXEHWSA. PacnonoxeHve gpyrux afeMeHToB reoMeTpumn (CM. pUCYHOK 2) He nameHsetcs. Mpu HOBOM pacno-
noxeHun TECT-OBBEKTA Heo6X0ANMO CHOBA OTPEryMpoBaTh €ro NofoXeHne oTHocuTenbHo BA3UCHOW
OCU NYYKA PEHTTEHOBCKOIO U3NYYEHWA.

M3o06paxeHusa ansa onpegenenns MTF gomxHbl 6bITb NOAYYEeHbl NPy OAHOM U3 Tpex ypoBHeit KEPMbl B
BO3/YXE (cM. 4.6.1) gns BbiGpaHHoro PEXUMA MOJIYUYEHUA U3OBPAXEHWI. Ans kaxporo PEXUMA
MONYYEHUA U3OBPAXEHUI MTF oueHnBatoT 0TAENbHO.

[Ansa n3obpaxeHuid, NnonyyeHHbIx Ana oueHkn MTF (oco6eHHO npu HU3KOM ypoBHe KEPMbl B BO34Y-
XE), pekomeHpyeTca NpoBOoAUTb Npoueaypy ycpeaHeHus. 3Havenne MTF Ha yacToTe HaiikBucTa He fO/MKHO
N3MeHsTbCA 6o/lee YeM Ha 5 % npu NOBTOPHbLIX N3MEPEHUSAX.

4.6.7 O630p BCEX HEOBXOAUMBIX DKCTMO3NLINNA

B Ta6nuue 2 npeactaBneH Ha6op Bcex Heo6xoauMblx SKCMO3ULMUN. fina Bcex ykasaHHbIX YPOBHEN
KEPMbl B BO3YXE ponyckaetca oTk/ioHeHue + 10 %.

Ta6nuuya 2- Heobxoammele SKCMO3NLNN

Moapasaen/nyHKkT PEXWUM MONYYEHUA N3OBPAXEHUI

HactoAawero ctaHgapra 1 2 3

KayectBo nsnyueHns ROA:  Kauectso usnyuennss RQA;  Kauectso nsnyyeHust ROA;

4.3 Ycnosus «HOPMa/1bHbI YPOBEHb» «HOPMaJIbHBbIVi YPOBEHb» «HOPM&JTbHbI YPOBEHB»
) 20 HIp; 200 HIp; 2000 HI'p;
napameTpbl Cbemkn 1 napameTpbl CbeMku 2 napameTpbl CbemMku 3
4.6.4 dYHKLINA [nanasoH o1 0 [vana3oH ot 0 [vnana3zoH ot 0
NMPEOBPA3OBAHNA no 80 HI'p [0 800 HIp £,0 8000 HIp
4.6.5 CMEKTP
MOLHOCTI LLIYMA 6.20 1 64 HI'p 60. 200 1 640 HI'p 600. 2000 v 6400 HI'p

n «OCTATOUHbIE»
CUTHANDbI

OfHo 3HayeHne 13 600,
2000 wnn
6400 HI'p

4.6.6 PYHKLNA NEPEOA- OpHo 3HaveHve 13 6. 20 OpfHo 3HaveHue 13 60, 200
Ui MOAYNALNN (u.v) wnu 64 HI'p nnm 640 HIp

10



rOCT P M3K 62220-1-3— 2013
5 Koppektnposka HEOBPABOTAHHbBIX JAHHbIX

[onyckaeTcs cnepyrouiasa nuHeliHas U He3aBucMas OT BUAa U3obpaxeHns Koppektupoeka HEOBPA-
BOTAHHbLIX AAHHbIX ana nonyyennsa ®YHKLWW MPEOBPA3OBAHUNA. CMEKTPA MOLWWHOCTW WWYMA u
PYHKUMN NEPEJAYN MOAYNALINWN.

Bce koppeKTUpOoBKU (eCNIY OHW NPOBOAATCSA) AO/MKHbI COOTBETCTBOBATL KIIMHUYECKOMY pexumy paboTbl
CUCTEMbI:

- KOPPEeKTUpOBKa, NMpU KOTOPOii AedhekTHblie MMKCenu MoryT 6biTb 3aMeHeHbl COOTBETCTBYHOLMMMN 3HA-
YEHUAMMU:

- KOppeKTUpOBKa B YCMOBUSAX paBHOMepHOro o06nyyeHus MOBEPXHOCTU AETEKTOPA, BkntovatoLas
B cebs:

1) KoppeKLumnio HeEOAHOPOAHOCTN PEHTTEHOBCKOTO MoJsif,

2) KkOMneHcauno COCTaBNAOLLEl CUrHana B OTCYTCTBME PEHTFEHOBCKOTrO M3/lyyYeHus («TeMnoBbiX TO-
KOB»),

3) BblpaBHMBaHNE KO3 PULMEHTOB Nepesayun oTaeNbHbIX KaHaos;

- KOMMeHcaumsa reoMeTpuyecknX NCKabKeHWA.

MpumeyaHus

1 B HEKOTOPbIX AeTeKTopax aBToOMaTU4eckn ocyLlecTBAseTC NMMHeHas 06paboTka n3obpaxeHuii. Mo-
[o6Hasn obpaboTka fonyckaeTcs (B ka4eCcTBe UCK/IIYEHUS), eCNN OHAa ABMSETCA NINHERHON 1 He3aBUCKUMOW OT
BMAA N306paxeHns.

2 CuutaloT, 4To 06paboTka SABNAETCS He3aBUCKMMOW OT BUAA U306paxeHusi, ecnn oHa MpUMeHnMa Ko
BCEM M306paXeHWsAM, MOlyYEeHHbIM Pa3nyHbIMU cnocobamu.

6 Onpeaenexne KBAHTOBOWN 3®®EKTUBHOCTW PEFUCTPALMA

6.1 OnpegeneHHo n chopmyna ana DQE(u,v)

®opMyna Ana yacToTHo-3aBucuMoii KBAHTOBOW S®OEKTUBHOCTU PEMVICTPALIIN DOE (u.v) ume-
eT cnefyowmnin Bug:

DQE(,v)=&MTF'(u,v) W* u-v) 0
KN wn-v)

OHa npusepeHa B [4] (BblpaxeHue 2.153).

B HacTosiwem crtaHgapte CMNEKTP MOWHOCTW WYMA Ha Bbixoge Wout(u.v) foomkeH 6biTb nepe-
cunTaH B COOTBETCTBUM C pe3ynbTatamu oueHkn «OCTATOYHbLIX» CUTHANOB B Woul coneced{u.v) (B co-
oTBeTcTBUM € 6.3.2). CNEKTP MOLWHOCTU LWWYMA Ha Bbixoge Waul coirect(d(u.v) n ®YHKUMIO MEPEJAYN
mMoaynAunn MTF(u.v) LMOPOBOIO NMPUEMHUKA PEHTFTEHOBCKOIO N3OBPAXEHWA BbluncnsioT ¢
ncnons3osanvem JIMHEAPN30OBAHHbIX AAHHBLIX. IMHEAPVU3OBAHHBLIE JAHHbBIE nonyyatot, npumeHas
®YHKUNIO MPEOBPA3OBAHNA k MCXOAHBLIM JAHHBLIM (B cooTBeTcTBUM € 6.3.1); OHU UMEIOT pa3mep-
HOCTb - 4YMCNO KBAHTOB Ha eauHuuy nnowaan. KoadduuneHT ycuneHna npnemtHmka G Ha Hynesoli MPO-
CTPAHCTBEHHOW UACTOTE [chopmyna (1)] ABNSETCA YacTbio (PYHKUMM NPeo6pa3oBaHns W NO3TOMY He
[OMKeH onpeaenaTbCa OTAENbHO.

Takum 06pasom, pabouas hopmyna Ans OnpeAeneHns 4acToTHO-3aBucuMoil KBAHTOBOW 3d®EK-
TUBHOCTW PETMCTPALNI DOE(u.v) B COOTBETCTBMU C HACTOSLLMM CTaHAAPTOM UMEET BUA;

(2)

rae MTE(u.v) - ®YHKUWA MNEPEJAYN MOAynAuun UnePOBOro nPMEMHUKA PEHTITEHOBCKOIO
MN30OBPAXXEHWA, onpepensieman B cooTBETCTBUM C 6.3.3;

Win(u,v) - CMEKTP MOWHOCTW WYMA pagnaumoHHoro nons Ha NMOBEPXHOCTW OETEKTOPA,
onpegensiemMblii B COOTBETCTBUM C 6.2;

WoaicocTbcMM - CMEKTP MOWHOCTU LWWYMA Ha Bbixoge LUMOPOBOIO NPUEMHUKA PEHTIE-
HOBCKOIO N3OBPAXEHWSA, nepecunTaHHbIii B COOTBETCTBUM C pe3ynbTaTamy oueHkn «OCTATOYHbIX»
CUITHANOB, onpeaensaeMbiX B COOTBETCTBUU C 6.3.2.
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6.2 MapameTpbl, UCNONb3yeMmble A5t BbIYUCIEHNI

Ons onpefenexus KBAHTOBOW 3OPEKTUBHOCTW PEMVICTPALIVIN BbluncnsioT BXOAHOM (Ha MO-
BEPXHOCTW AETEKTOPA) CMEKTP MOWHOCTW WYMA W Ju.v) no chopmyne

WJu,v)=K.SNRI. (3)
rae Ka- nsmepeHHas KEPMA B BO3YXE, pa3mepHOCTb, MKIp;
SNRI - BenuuMHa, paBHas KBafpaTy OTHOLIEHUS CUrHas - LWyM, npuBegeHHoMy K fo3e B MJIOCKO-
CTW NPNEMHWKA N30BPAXXEHWSA, pasmMepHocTb. 1/(MM2 MKIp) (CM. KOSTOHKY 2 Tabnuupl 3).

B HacTosiLem cTaHgapTe UCNoNb3yoT 3HaYeHnss SA/A* no tabnuue 3.

Ta6nuuya 3- MNapameTpbl, UCNOMb3YEMbIE 4151 BbIYMCIEHUI

KAYECTBO SNRc,2
N3NYYEHUSA 1/(yy2 Ykrp)
RQA3 21759
ROA 5 30174
ROA 7 32362
RQA9 31077

[ononHutenbHas uHpopmaums no BbluncneHnto SA/R* npusegeHa B NpuioxeHun B.
6.3 OueHKa pas3nnMyHbIX NapamMeTpoB C UCMOMb30BAHNEM 3apPerncTpMpoBaHHbIX N306paxeHui

6.3.1 JlnHeapunsauma gaHHbIX

NMHEAPWN30BAHHbIE JAHHBIE BbluncnsoT, npumeHss obpatHyo ®YHKLKO NPEOBPA30BAHUA
K NCXOAHbIM AAHHBLIM gna kaxworo nukcens. Mockonsky PYHKUNA NMPEOBPA3OBAHWA npeactasnser
c060ii 3aBUCMMOCTb YpOBHS sipkocTn (MICXOOHbLIE OAHHDBIE) oT uMcna KBaHTOB Ha eauHuuy nnowaau, J1U-
HEAPWU3OBAHHbBIE JAHHBIE nmeloT pa3mMepHOCTb «4MUC/I0 KBAHTOB Ha eAUHULLY NoLaam».

MpumeyaHune - [ns nuHeliHoih ®YHKUMW NMPEOBPA30OBAHWA 3T0 BblUMCNIEHNE CBOAMTCS K YMHOXEHUIO Ha
KoaphnymeHT npeobpasoBaHns.

®YHKUNIO MPEOBPA3OBAHWA onpenensioT nNo n3obpaxeHussM, MNoyvYeHHbIM B COOTBETCTBUMU C
4.6.4.

BbIxogHOE 3HayeHne APKOCTW BLIYUCAAKT ycpefHeHueM sipkocTeid B o6nactu 100*100 nukcenein B
LLleHTpe 3KCMOHMPOBaHHOW 06n1acTu. 3HauyeHns ApKoCcTu nukceneit aenswoTca MCXOAHbIMU JAHHBIMW, no-
nyyeHHbiMy 3 HEOBPABOTAHHbBLIX OAHHbIX, Koppekuus KOTOpbIX BO3MOXHa TOJIbKO B COOTBETCTBUU C
TpeboBaHuaMK pasgena 5. CTposAT 3aBUCUMOCTb 3TO BbIXOAHOW BEMMUYMHBLI OT BXOAHOIO CUrHaia, KOTOpbIi
npeacTaBnseT co60i YNCN0 IKCMOHMPOBAHHbIX KBAHTOB Ha eAuHULY naowaan Q [BbluncnseTcs nyTemM yMHO-
XeHus 3HadyeHuss KEPMbl B BO3YXE Ha 3HauyeHue, npusefeHHoe ana 3agadHoro KAUECTBA N3TYYEHNA
BO BTOPOi KOMOHKe Tabnuubl 3 (cm. 6.2)].

3KcnepMMeHTasbHble AaHHble AO0/MKHbI OblTh CriaXeHbl NPU UCNOMb30BaHUKM COOTBETCTBYIOWEN crna-
XuBawuleir dyHkummn. Ecnu npegnonaratot, 4to ®YHKLUNA NMPEOBPA3OBAHUA siBnseTcs nuHeliHon (Bbl-
MOHAKT TONbKO MATb 3KCNO3ULWIA B COOTBETCTBUM C 4.6.4), CrnaxkmBaHue [0/KHO OblTb OCYLLECTBEHO Npu
MCNOMb30BaHUN NIMHENHON PYyHKLUMK. CrnaxeHHble AaHHble JO/MKHbI YA0BNETBOPATL cneaylwmnm Tpebosa-
HUAM.

- kBagpaTt KoadduuymeHTta koppenauun R2 1 0,99:

- OTHOCWUTENIbHOE OTK/IOHEHWE KaXAOol SKCMepyMeHTanbHOW TOYKM OT COOTBETCTBYIOLLEr0 3HAYEeHUs Ha
CraXeHHOol OYHKLMN JO/KHO 6bITb HEe 6onee 2 %.

6.3.2 CMNEKTP MOLWHOCTUW WYMA (NPS), nepecunTaHHblii B COOTBETCTBUWN C pe3y/ibTaTaMu OLEeHKN
«OCTATOYHbIX» CUTHANOB

6.3.2.1 OnpegeneHne CMEKTPA MOLWHOCTW LWWYMA (NPS)

CMNEKTP MOWHOCTW WYMA Ha Bbixoge LMPPOBOIro NPMEMHUMKA PEHTFTEHOBCKOIO M30-
BEPAXXEHWA onpepensaioT no n3obpaxeHnsiM, NoslydeHHbIM B COOTBETCTBUM € 4.6.5. B pesynbTare noayyarT
asa CMNEKTPA MOWHOCTU WWYMA:
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Woot(u.v)da,k - CMEKTP MOLWHOCTU WYMA Ha Bbixoge LIN®GPOBOIO NMPUEMHUKA PEHTITEHOB-
CKOIO N30OBPAXXEHWA, nonyyeHHbld Ana N,u He3KCNOHMPOBAaHHbIX M306paXeHuii (TeMHOBbIe n3obpaxe-
HUA);

wOut{u,v)exp - CMEKTP MOWHOCTW LWYMA Ha Bbixoge LIMPPOBOIro nPNEMHMKA PEHTITEHOB-
CKOIO M30BPAXXEHWSA, nonyyeHHbIli ansa N,M 3KCNOHNPOBaHHbIX N306paXKeHWiA.

YuacTok n3obpaxeHus, ucnonb3yemoiin ana aHanusa NPS, gomkeH 6biTb pasouT Ha KBaapaTHble 30Hbl,
Ha3blBaeMble o6nactamu nHtepeca (ROI). Pa3vep kaxpoi obnact uHTepeca Ans BblYNCNEHWUA YACTHOIO
CMNEKTPA MOLLHOCTUW WYMA ponxeH 6biTb 256x256 nukceneil. 9Tm obnacTv UHTepeca A0/KHbI nepe-
KpbiBaTbCA Ha 128 nukceneli B 060ux (FOPM3OHTANIbBHOM U BEPTUKaSIbHOM) HanpaB/ieHusiX (CM. pUCYHOK 4).
MepBas 06nacTb MHTEpPeca HauYMHAETCS C BEPXHEro /IeBOrO yr/ia aHaIn3npyemMoro yyacTka nsobpaxeHus. lMo-
cne cMelleHust Ha 128 nukcenei B ropu3oHTaslbHOM HanpaB/feHWU BNpaBo NoyyaT BTOPY 061acTb NHTe-
peca, KOTOpasi NepekpbIBaeTCs HAMoI0BMHY C NepBoil o6nacTblo. CrneAytollylo 061acTb MHTepeca nosyyator,
nepemeLlas yxe BTopyto o6n1actb Ha 128 nukcenei B ropusoHTalbHOM HanpasneHun Bnpaso. 3Ty npoueaypy
BbIMO/IHAT 4,0 Tex Nop, Noka He 3aKOHYMTCS NepBas ropusoHTaNbHaa nonoca. ONsATb BO3BpaLLasch K neBoi
CTOpPOHE 1 CMeCTUBLLMCL Ha 128 nukcenei B COOTBETCTBYIOLLEM BEPTUKa/IbHOM Hanpas/ieHnn, Noy4atT BTO-
pyt0 ropuv3oHTasNbHYIO Mosocy. [lBUrasacb B BEPTUKa/IbHOM Hamnpas/fieHun, Noy4valroT cinefytowmne noaocs [0
Tex Nop, Noka BeCb aHa/IM3NPyeMbIi y4acToK n3obpaxeHus (pasmepamu npubamsnTensHo 125 x 125 mm) He
6yfeT NoKpbIT obnacTamMn NHTepeca.

YcTpaHnTb TpeHsa (BO3HMKaKLWMiA B NpoLecce SKCneprMMeHTa) MOXHO npumeHeHnem K JIMHEAPWN30-
BAHHbIM OAHHbIM ansa kaxpoi o6nacTv uHTepeca, ucnosnb3yemoi ans sbluncneHns CAEKTPA MOLHO-
CTW WYMA, crnaxusatoLlero AByXmMepHOro nosiMHOMa BTOPOro nopsifka. 3HauyeHus nonvHomMa S(x,.yj) Bbluu-
TawT 13 3HaveHuin IMHEAPN30OBAHHbIX JAHHbIX [cm. chopmyny (4)]. Ansa kaxgoi obnactn nitepeca ROI
BblUMCNAETCS ABYMepHOe npeobpasoBaHve dypbe 6e3 NPUMEHEHUS Kako-Nnbo nnbTpauum ¢ MCnosb3oBa-
H/EM «MnaBatoLLnX» OKOH.

MpumeHsemoe AByxMepHOoe npeobpasoBaHne ®dypbe onucbiBaeTcs opmynoin (4). Ha ocHoBaHum [4]
[BEIpaXeHue (3.44)] chopmyna ans onpegeneHns CMNEKTPA MOWHOCTW LWWYMA, ucnonb3yemas B HacTos-
Lem cTaHaapTe, MeeT cneayoLwuii BUa:

AX&y y

W (ny )- . 956 256. v%1%_1(/<x."‘)-s(x>-v/))exp(-2" (N + Ry 4

roe ox Ay - npousBefeHue pasMepoB NUKCENeil B rOPU3OHTa/IbHOM W BEPTUKa/IbHOM HanpasieHUsX, COOT-
BETCTBEHHO;

M - uncno obnactei nHtepeca (ROI);

Ifayj- NTMHEAPN3OBAHHbIE AAHHbIE;

SfXryd - crnaxuBaoLwuii BYXMEPHbIA NOIMHOM.

YcpepHeHHbin agByxMepHbiii CIMEKTP MOLWHOCTW WYMA nonyyatoT ycpegHeHMEeM BCeX MOsyyYeHHbIX
CreKTpos Ans 3agaHHoro yposHs KEPMbl B BO3YXE.

n

MpumeyaHune - Pa3vep ROI B KaxKOOM Hanpas/ieHUn [O/MKEH COCTaBNATL M = 256.

PucyHok 4 - PacnonoxeHve obnacrteii nHtepeca (ROI)

13
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6.3.2.2 OnpegeneHune koadduuneHTa koppekunm «OCTATOYHbIX» CUTHAJTIOB

Hwxe npueefeHo kpaTkoe onucaHune npoueaypbl onpegenenns koadduuymnerTta koppekyun «OCTATOU-
HbIX» CUTHAMOB. Bonee nogpo6bHasa nHopmauns npeacTasneHa B NpUIoXKeHun A u [12].

1) KoadhcpmumeHnT koppekunn «OCTATOUYHbLIX» CUITHANIOB r ouexusatoT no JINHEAPN30OBAHHbBLIM
OAHHBIM, ncnonb3ys Te xe nsobpaxeHus, 4to n ana onpegenenua NPS (cm. 6.3.2.1).

2) AinA ycTpaHeHns BO3MOXHbIX (OOKTYaunii 3Ha4eHNn ApKOCTH 0T M306paxeHuns K n3obpaxeHunto (Ha-
npumep. Bcnegcteve nameHeHnnin KEPMbl B BO34YXE) ans 9KCNOHWPOBAaHHbLIX M306paxeHuii BbINOMHAIT
cnefylluyo npoueaypy: BHyTpu obnactu nHTepeca ROI, pasmep v pacnosioxeHne KOTOPOI onucaHbl Ha
cnefyloweM nepeuncneHnn, paccunTbiBaloT CpefHue 3HauyeHus A8 KaXAoro M306paxeHus, nocne aToro
OCYLLLeCTBASIOT BblYNTaHME MOMYyYEHHbIX CpeaHuX 3HaveHunin ns TIMHEAPN3OBAHHbIX JAHHbBIX nexogHbix
N306paXEHWIA.

3) AnA pacyeTa BbIGUPAIOT LLEHTPasIbHYI0 NPAMOYro/ibHY0 06/1acTb MHTEpEca pasmepamu He MeHee 256
X 256 nukcenei BHyTpu obnactu pasmepamn 125 x 125 mm. ROI 06pa3yeT MHOXecTBO K BPEMEHHbIX CUTHa-
nos gk(n), coctoawmx us N,M otcyetos (cMm. 4.6.5 ana onpegeneHns NiM). laHHble cuUrHasbl UCMONb3YHOTCA
ON15 OLEeHKN cnekTpanbHbIX NIOTHOCTEN. YBenmuernne yncna nukceneii K npuBoanT K yMeHbLUEHWI0 gucnep-
CUV OLeHKN YCPEeHEHHO CnekTpaibHOlM NAOTHOCTU MOoLHOCTKU wyma (CMMLL).

4) Nlanee NpuUMEHsIOT CrefyloLlylo npoueaypy Kak A8 TEMHOBbIX. Tak U 478 3KCMOHUPOBAHHbLIX NO-
cnepoBaTesnibHOCTel n306paxeHuin. Ana kaxgoro nukcens K BHyTpu ROI, ncnonb3ys npouenypy BMo 6es
[OOMONTHUTENLHOTO AOMOJSIHEHUA HYNIAMU OTAE/IbHbIX OTYeTOB, nosjydatoT oueHky CIMMLL. Mocne npoueaypbl
ycpeaHeHusa Bcex paccumtaHHbix CIMIMLL nony4yaloT oueHkn ycpegHeHHbix CIMMLL ana skcnoHnpoBaHHbIX Paa.
exp(*r)u TeMmHOBbIX Paa™arkyT) nsobpaxeHnuii. 3gecb fT- BpemeHHas yacToTa.

5) CMNMLU akcnoHMpoBaHHbIX M306paXKeHWin BKIoYaeT B CeBS LyMbl 3N1E€KTPOHVKN Y (DUIbTPOBAHHbIN
KBaHTOBbIN WyM. «OCTATOYHbIE» CUTHA/IbI oka3blBaloT BAUSHWE TOMbKO HA KBAHTOBbIV LWyM. MOCKOMbKY
3TV [iB€ KOMMOHEHTHI LLyMa HEKOPPEIMPOBaHbl. UX CrieKTpasibHble MI0THOCTU cKNagbiBaoTcs. Cnefosartesib-
HO. KOMIMOHEHTa KBAHTOBOIO LyMa MOXeT ObITb No/yyeHa NyTem BblunTaHnsa ycpegHeHHoin CMNMLL TeMHOoBbIX
n306paxeHnii n3 ycpegHeHHol CMNMLL sKkcnoHWPOBaHHbIX N306paXeHWA.

P,V,)=P, r)-Pn "fr)- 5>

dopmyna (5) faeT oueHKy pe3ynbTupytoLweli cnekTpasbHol NA0THOCTY KBaHTOBOrO wyma Pgg(/r), koTo-
pbili KoppenupoBaH BcnegcTeue Hannuna «OCTATOYHbIX» CUTHAJIOB.

6) 3HauyeHne CMMLL Ha HyneBoli BPEMEHHOI YacToTe paBHO Hyno (MM60 6KM3KO K HYM0) BCleacTBME
BblYMTAHNA CpeAHUX 3HadYeHnin, noatomy Paa(0) fomkHO 6bITb onpeaeneHo oTaensHo. Ecnun uncno nobpaxe-
Huit Nlu goctatouHo Benuko (CMNMLU nepeguckpeTtusmposara), CMNMLL moxeT 6bITb XOPOLLO BOCCTAHOB/IEHA
no Bbl6opke pasmepom Muw /2. B aTtom cnydae Pas{0) oueHnBaeTcs Kak B3BelleHHass cymma otyeToB CIMMLL,
MMeLWmnX HeveTHble HoMepa. JTa OueHKa JaeT [OCTOBepHbIV pe3dynbTaT ana Pag(0) ans goctatoyHo 60nb-
woro 3HavyeHua NIM.

PJO):ZIfMdA (6)

roe dN - npeo6bpasoBaHue ®ypbe MOAMULMPOBAHHOW (LLEHTPUPOBAHHOI) BEPCUN AMNCKPETHOrO NpPsiMOy-
rofIbHOro OkHa YeTHOl AsMHbI NIM.

1 sin(/yw.rft )

A1) N singxt) oS )

7) OTHowweHne T AByx nHTerpanos CMNML cuabTpoBaHHOTO KBaHTOBOrO Wyma K 6enoro wyma
cTaBnsieT co6oii ocnabneHne KBaHTOBOro wyma Bcaegcteme Hanmunsa «OCTATOYHbIX» CUTHAIOB.

(8)
lpn(°H
Mockonbky CIMMLU saBNATCA AUCKPETHbIMU (PYHKLMAMKU, MHTerpuposaHue B dopmyne (8) 3amMeHs-

10T CyMMWUPOBaHWEM; NPU 3TOM UCNOMNb3YIOT Kak MOJIOXUTESNbHbIE, Tak U OTpuuaTe/lbHble YacTOThl CMEKTPOB
(Bkntoyasn 3HaveHne CIMMLU B Hyne, KOTOPOE AO/MKHO 6bITh ONPEeEeNIeHO OTAENBHO).

14
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6.3.2.3 Onpepgenenne CIEKTPA MOWHOCTU LWYMA, nepecyMTaHHOro B COOTBETCTBUMM C
pesynbtatamut oueHkn «OCTATOYHbIX» CUTHAJIOB
Mockonbky kBaHTOBas Yactb NPS nogsepxeHa BnvsaHuio «OCTATOYHbIX» CUITHAJIOB, oHa fomkHa
6bITb HOpMUpPOBaHa Ha koadhumumeHT koppekumn «OCTATOYHbIX» CUTHAOB.

)

6.3.2.4 OnpepeneHue ogHomepHoro CMEKTPA MOLWHOCTW WYMA

[nsa Toro 4to6bl M3 ABYXMEPHOTO MOMYyYnTb ogHOMepHbIn CMEKTP MOLWHOCTW LWWYMA BAonb ogHoi
n3 oceit Ha nnockoct MPOCTPAHCTBEHHbIX YACTOT, fo/mkHbl 6biTb MCMOMb30BaHbl 15 psgoB Uamn Ko-
JIOHOK [BYXMEPHOro CnekTpa BOKPYr Kaxaol ocu. OfHaKo yCpeAHAT TObKO OTCYeTbl CNeKTpanbHOW naoT-
HocTu LYMA 13 cemu psfoB WM KOSIOHOK C 06enx CTOPOH COOTBETCTBYIOLMX oceli (obLiee uncno papos
WM KONOHOK - 14). onyckas 3HaYeHWs Ha caMux ocax. B 3aToM cnyyae ucnosnb3yloTcs OTCHETbI CNeKTpanbHol
nnotHoctn WWYMA 13 3Tux psAoB UM KONTOHOK, KOTOPble COOTBETCTBYIOT 3HaveHnsam NMPOCTPAHCTBEHHbIX
YACTOT, onpefesieHHbIX Npu yC/ioBAW OANHAKOBOro OTK/IOHEHWUS MO 4YacToTe OT Havasa koopAauHart. fanee
NPOBOAAT CrNaXmBaHne pe3ynbTatoB NyTeM yCpefHeHUs AaHHbIX B MHTepBane yacTtoT 2fml (fe fmts fs f+ 7))
BOKpyr 3agaBaemblx MPOCTPAHCTBEHHbLIX YACTOT (cwm. pasgen 7), npudem fA, onpegenstoT no dpopmyne

0.01

Pasmep nukcensi, MM

MpumeuyaHue - 3aBUCUMOCTb MHTEpBana 4acToT OT pasmepa nukcens, o6ecneynBaoT 04MHAKOBOE YMC/IO OT-
CUETOB. y4acCTBYIOLMX B yCPeAHEHUN (HE3aBUCKUMO OT pasmepa MuKCesist), YTo B CBOK o4epesb 06ecneUnBaeT 3a4aHHyo
TOYHOCTb BbIUNC/IEHMWIA.

Pa3mepHOCTb cnekTpasnbHoi nnoTHocT LUYMA - kBagpat pasmepHocTv IMHEAPU3OBAHHbBLIX OAH-
HbIX, OTHeCEeHHbI K KBagpaTy pasMepHOCTW 4acTOoTbl. Takum 06pasoM, cnekTpasnbHas NAOTHocTb LUYMA
MMeeT pasmepHOCTb, 06paTHYI0 kBaapaTy A/VHbI.

[na Toro 4ytobbl onpefenuTb BAMAHWE 3ddhekToB kBaHTOBaHMA Ha oueHky CMNEKTPA MOLWWHOCTN
LLIYMA, Heobxoaumo oueHuTb gucnepcuto MICXOOHbIX JAHHbBLIX ona ogHoro us nsobpaxeHuii, ncnonbaye-
MbIX AN Bbluncnennsa CMNEKTPA MOLWHOCTW WYMA. Ecnu 3HayeHue gucnepcuum npesbiwaet 0.25, To wy-
Mamy KBaHTOBaHWA MOXHO npeHebpeyb. Ecnum xe 3HaveHne aucnepcum meHee 0.25, NICXOAHbIE AAHHBIE
cynTaroT HenpurogHoiMu ana onpegenedna CMNEKTPA MOWHOCTW LWWYMA.

MpumeyaHue - O6bIYHO aucnepcus NCXOOHbIX JAHHbBIX npeBbiwaeT YeTBEpPTb MHTEPBaia KBaHTOBAHMWS.
Ho ecnun uncno paspsafoB KBaHTOBAHUA OYEHb Maslo, AUCMEePCUs MNIOKET OKasaTbCA MeHee 3TOro 3HauveHus. [iucnepcus
LWYMOB KBaHTOBaHuWA, paBHas 1/12, cooTBETCTBYyET aHa/0roBoOMy curHany (nogsepraeMomy aHanoro-ungposomy npeob-
pa3oBaHWio), paBHOMEPHO pacnpejeneHHOMY B MHTepBasie KBaHToBaHusA [2].

Ecnn CNEKTP MOLWHOCTW WYMA onpegensieTcs B4OMb anaroHanu (yron 45' K ropu3oHTanbHol nnm
BEPTUKa/IbHON 0CK), TO yCpeAHEeHne OTAe IbHbIX OTCHETOB BbIMOHAT NOLO6HO TOMY, Kak 3TO ONMCaHO B AaH-
HOM pasfene A/ ycpefHEeHNss 0TCHETOB U3 PALOB UM KOJIOHOK, HO Y>Ke Mpu UCMOoJIb30BaHMN OTCYETOB, pacno-
JIOXXEHHbIX BAOMb AnaroHanu. Ana ysennyeHus To4HoCcTn onpegenedns NPS nposBogaT ycpefHeHvne AaHHbIX
CeyeHuli, pacrnonoXeHHbIX Nog yrnom 45°. n3 pasnuyHbix obnacTei uHTepeca.

6.3.3 OnpegeneHne ®YHKUWMWN MEPEJAUYN MOAYNALUMN (MTF)

SYHKUNIKO MEPEJAYN MOAYNALUNN (MTF) onpefensioT BAO/b ABYX B3aMMHO MNepneHAuKYyNsPHbIX
ocel, kaxkasa U3 KoTopbix napasnniensHa psgam nnm konoHkam MATPULIbI W3OBPAXXEHWA, cooTBETCTBEHHO.

[nsa onpepenenns MTF gomkHa 6bITb MCNONb30BaHa BCA AnnMHa yHKuun «npodmnna» kpasa (ESF). no-
nyyeHHas B npegenax obnactn nHtepeca (ROI), npuBeaeHHO Ha pucyHke 1

OnpegensoT Lenoe Yncno psaoB unm konoHok N, yepes koTopsle npoxoanT kpaii TECT-OBBEKTA go
TOr0O MOMEHTa, MoKa NIMHUA Kpas He HayHeT nepecekaTb MUKCENN COOTBETCTBEHHO W3 crefyloLlleil KOMOHKN
unn psaga. Onsa atoro mMoryt 6bITb UCMOMNb30BaHbl pasfinyHble MeToAdbl. O4MH U3 HUX 3aklovaeTcs B onpe-
aeneHunn yrna a mexgy kpaem TECT-OBBEKTA u konoHkamu nnu pagamum MATPULbI N30OBPAXEHUA
pacueTe 3HauyeHust N no dhopmyne:
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roe round - o3HauvaeT oKpyrnexHune oo 6nvxaliero LeNoro 3Hav4yeHuns.

MpumeyaHune - BblGpaHHbIA Anana3oH 3HaAYEHWUiA yrna a NpUBOAUT K TOMY, YTO 3HaYeHuss N HaxoaAaTca B UHTep-
Bane ot 20 go 40.

[Ona nonydeHunsa dyHKUun «npoduna» kpasa ESF ucnonbsyot TIMHEAPN30OBAHHBIE JAHHBIE, cooT-
BETCTBYIOLLME 3HAYEHUSAM APKOCTU Nukcenei (cm. 6.3.1), N nocnegoBaTtefibHbIX PSA0B UM KOSIOHOK, pacno-
NOXEHHbIX NONepek IMHUK Kpas. 3HayeHne SPKOCTU NepBOro NuMKcens B NepBoM psay (KONOHKe) AaeT NepBbli
oTcyeT PYHKLUN «Npodnnsa» Kpas, NepBoe 3HaYeHne APKOCTU MUKCens BO BTOPOM psfdy (KOMOHKe) - BTOPO
oTcYyeT, a NnepBoe 3HaveHne nukcensa B N-M psay (KonoHke) - /V-ii oTcueT. DTy npoueaypy NOBTOPSOT AN Apy-
rx nukcenein B N nocnefoBatefibHbIX psagax (KOMOHKax), Hanpumep, 3HayeHWe BTOPOro MUKCeNs B NepBOM
pspy (konoHke) paet (A/+1)-ii oTCUeT, BTOPOro NUKCenst BO BTOPOM psgy (KONOHKe) - (JU-*-2)-i oTcHeT u TLL,

MpumeyaHue - Ansa 6onee NonHo nHopmauum cm. [14].

3Ty npoueaAypy NOBTOPAIT AN Apyrux rpynn, cogepxawmx N nocnegosaTesibHbIX pAAoB (KONOHOK)
pacnonoXeHHbIX BAOMb NMHUM Kpas. [lanee nonyyeHHble yHKLMKU «npochuneli» kpast yCpeaHsoT U pesyb-
TUPYIOLLYIO OYHKLMIO UCNONB3YIOT ANA oueHkn MTF.

MpepnonaraeTcs, YTO PaccTostHNE MexXAy OTcHeTaMn ABAETCA MOCTOSAHHLIM M PaBHbLIM pasmepy Muk-

\
censa Ax, geneHHoMy Ha N, To ecTb uMeeM ESFfx,), rae xn=u ﬁq . 3atem guddepeHUnpyoT QyHKLMIO
N

«npothunsa» kpas ¢ UcCnonb3oBaHueM cregyrowero Habopa koadpduumentos: [-1. 0. 1] nam [-0.5. 0. 0.5)
AN nonyyeHns yHKUMM paccesHusa nuHuu (LSF). BausiHme cnekTpanbHOro crnaxusaHus 3a cyet andpdpe-
PEHUMPOBAHUA KOHEYHOro Yncia OTCHETOB MOXET OblTb CKOPPEKTMPOBAHO C MCMO/b30BaHWEM MNpouenypsbl,
npeacTaB/ieHHO B [6]. 3aTeM BblYUCAAT AUCKpeTHOe npeobpasoBaHne Pypbe OT DYHKLUM paccesHus nu-
HMKW, MOAY/b KOTOPOro npeactasnseT coboin @YHKUMKO NEPELAUM MOAYNALUNU MTF. MTF HOpMUpYIOT K
3HAYeHWI0 Ha HyneBol YacToTe. MOoCKObKY PacCcTosHWe OT OTAENbHbIX NUKCeneli A0 Kpas BblYMCASAIOT BAO/b
JNIMHUK, HanpaB/ieHNE KOTOPOI He NepneHanKynspHo K kpato TECT-OBBEKTA (oHO coBnagaeT ¢ Hanpas/eHu-
eM OfHOI u3 oceil), AonyckaeTca BBeAeHVe MacluTabupytolein nonpasku BAOIb OCK YacToT (koadpumuneHT
macwTabvpoBaHus paBeH 1/cos a).

MpumeyaHune - Ecnu He NpoBOAUTH KOPPEKTUMPOBKY C MCMNO/Ib30BaHMEM KO3ULUMEHTa MacluTabupoBaHus,
ownbka B onpeaeneHmm nonoxeHusa orcyetoB Ha ocu MPOCTPAHCTBEHHbIX YACTOT He npeBbicuT 0,1 %.

[nsa nonyyeHns 3HavyeHnii MTF B Tex Toukax Ha ocu MPOCTPAHCTBEHHbLIX UACTOT, koTopble 6yayT
npeAcTaBfneHbl B oTyeTe (CM. pasgen 7). BbINOMHAKT ycpeaHeHne yHKuMn B nHTepsane yactoT 2fml [mm 1]
(f- f* b,. cm. 6.3.2.4 ana fMI) Bokpyr aTux Todyek Ha ocu MPOCTPAHCTBEHHbIX YACTOT.

7 ®opmart npeacraBfieHna pesysibTaTos

Mpv NpeacTaBneHun pesynbTaTos oleHkn KBAHTOBOW 39®EKTVIBHOCTW PETMCTPALLUW B oTueTe
dhuKeupytoT cregyloline napameTpsbi:

- KAYECTBO V3NYYEHWSA B cooTBeTCTBUM C Tabnuueli 1:

- KEPMY B BO3AYXE;

- pacctosHue oT POKYCHOIO NATHA go NMOBEPXHOCTU OETEKTOPA, ecnu oHO MeHee 1.5 m;

- OTK/IOHEHWE OT pekomMeHAyeMoii reomeTpun (cMm. 4.5);

- MeTof, ucnonb3yemblii ansa onpegenedns MTF. n ero 060CHOBaHWe, ecnn UCNonb3yeTcs MeTog, OT-
NINYHBI OT MeTofa «HaK/IOHHOTO (OCTPOro) Kpasi»;

- YacToTy cnefoBaHus n306paxeHunid, ncnonb3yemyo Ana 3agavus PEXMMOB MONTYYEHUA UN30-
BPAXEHUI;

- KoadppuymneHT koppekunn «OCTATOUHbLIX» CUTHAJIOB T.

- KMmaTtuyeckue ycnoBums npyu NPoBeAEHUN UCMbITaHWUIA.

PesynbTtatsl oueHkn DQE Ao/mkHbI 6bITb NpeacTaBneHbl B BUuge Tabnuupl. 3HadeHns DQE fomkHb! 6bITh
npeactaBnexbl gnsa 3HaveHuii MPOCTPAHCTBEHHbBIX YACTOT: 0,5, 1, 1.5 Mm 1 v Tw,. 40O MakCMMasibHOWN
MPOCTPAHCTBEHHOW UACTOTbI, cooTeeTcTBylolLel yacToTe HaiiksucTa. B 3Toit xe Ta6numue MoryT 6biTh
npefcTaBneHbl gpyrme HeobxoaumMble napameTpbl. JONOAHUTENBHO MOXET 6bITb NOCTPOEH rpaduk B IMHEN-
HOM MacLiTa6e no o6enm ocam 3asucumocTt DQE oT MPOCTPAHCTBEHHOW YACTOTHI, npuiem Heo6xo-
ONUMO yKasaTb B KavecTse napametpa yposeHb KEPMbl B BO3[1YXE Ha NMOBEPXHOCTU OETEKTOPA.
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B obuwem cnyyas 3HauyeHnss DOE moryT 6biTb npusefeHbl Ana obenx oceli: U 1 v. ECn oTHOLWeHne
DQE(u,0)/DQEI(),Vf[ Haxoautca B npefenax gvanasoHa 0.9 - 1,1, 3HaueHua DQE ans ob6eux oceli

MOTYT 6bITb YCPEAHEHbI, a Mo/yUYeHHblE YCPeAHEHHbIe 3HaUeHUs ByAyT XapakTepu3oBaTh 3aBUCMMOCTb CPasy
ONs Kaxaol n3 oceld.

[0noNHUTENbHO 3HaueHns DQE MoryT 6bITb MO/yuYeHbl AN AUaroHasnbHbIX oceii. B aToM criyyae B OT-
yeTe HEO6X0AMMO yKasaTb, UTO pe3ynbTaTbl NPUBOAATCA A5 AUArOHa/IbHbIX OCEi.

8 To4yHOCTb

MorpewHocTb oueHkn DQE fonxHa 6biTb onpeeneHa B COOTBETCTBUM C [2] Npu ncnonb3oBaHumn dop-
My/bl (2) B Ka4ecTBe OCHOBHOIA.

MorpewHocTb (K03athhULMEHT NepekpbITMA 2 B COOTBETCTBUM C [2]) npeAcTaBneHHbIX 3HauveHnii DQE
OO/MKHA BbITb MeHee:
ADQE(u)) = £0,06 nm

A(DQE(U)/DOE(V)) = +0.10.

Ecnu no6as n3 FIOFpeLUHOCTeVI npesocxoanT 3aﬂ,aHHbIVI YpOBEHb, €€ 3Ha4YeHne 40/HKHO 6bITb npeacras-
NeHo B oT4eTe.
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Mpunoxexne A
(cnpaBouyHoe)

OueHka BnuaHna «OCTATOYHbIX» CUTHAIOB

HacTosiee npunoxeHve coaepxuT nogpobHyo nHgopmauuio o metogax ansa onpegenenns «OCTA-
TOYHbIX» CUIHAJIOB 1 ux koppekuun. HekoTopblie npoueaypbl, onMcaHHble B 6.3.2.2. 6yayT NOBTOPEHbI
34,ecb ANA NOMHOTHI M3N0XeHUA maTtepuana. Takke cm. [12).

Ona noapsag vaywmx n3obpaxeHunii nocnesoBaTelbHOCTU OCTaTOUHbIE CUTHAMbI NPeALwecTBYOLMX N30-
6paxeHnii BHOCAT KOPPensaunio Mexay HAMU. STOT adpdekT MOXeT 6biTb ONMCaH Kak BPeMeHHas HU3Kova-
CTOTHas hunbTpaLmsa HEKOPPENMPOBAHHOIO KBAHTOBOTO LWyMa, koTopas ymeHbluaeT CMNEKTP MOLWHOCTN
LWYMA wn. cnegoBaTenibHO, yBenuuuaeT oueHky DQE. UTo6bl komneHcupoBaTb 3TOT aphekT Heobxoaumo
OLIeHNTb 3aHWKEHHYI0 BCNeACTBME BPEMEHHON HM3KOYACTOTHOW hnnbTpaumn AUCMIEpCrio U OTKOPPEKTUpO-
BaTb ee.

[Jvncnepcust AMCKpeTHOro cny4aiHoro 3HayeHns S ONUCbIBaeTCA MW ee aBTOKOBapMaLMOHHON hyHKUMe
(AK®) ¢ HyneBbIM CpeHUM WK MHTErpasiom (MHTerpasbl UCMOJb3YITCA 3A4eCb AN 06BACHEHNA NPUHLMNA)
cnekTpasibHOW NIOTHOCTM MoLHOoCTH wyma (CMNMLW) P, (IT), koTopas npeacTasnseT coboii npeobpasoBaHne
dypbe o1 AKD.

rK - (A.1)
05
MpumeuaHue - nog uactotoin fT B popmyne A.1l. cnepyer NOHMMATL HOPMUPOBAHHYI BPEMEHHYHD 4acTOTy
fruit ~ fT 1 Yun, ( ~ npegcTtasnseT co6oii YacToTy c/ief,oBaHNS N306paxXeHUii B nocnefoBaTenbHocTh). MIMeH-

HO NO3TOMY B 3TOW (hopMysie yKasaHbl Npefenbl MHTerpuposaHms ot MuHyc 0.5 go nntc 0.5 (3HaueHue 0.5 cooTBeTCTBYET
yactoTe HailikBucTa BO BPEMEHHO 4acTOTHOW 061acTw).

Ecnn 3HaueHue s HeKoppenupoBaHo. T.e. NpefcTaBnsieT coboit Genbiii wym. ee CMMLU sBnsieTcs no-
CTOSIHHOI BENMNYMHOI:

p’j'|<,) - CT. (A.2)

OpgHako. «OCTATOYHBIE» CUMHAJIbl BHOCAT BPEMEHHYI0 KOPPENsaLuio, KoTopas MOXeT 6bITb onucaHa
KOPpPEeNMpPOBaHHbIM CyyaiiHbiM 3HaveHnem . umetowmum CMML Pgg{f\), cxoxyto ¢ xapakTepucTukoi punb-
Tpa HUXHUX 4acToT.

YmeHblweHne gucnepcun (CMEKTPA MOLWHOCTU LWYMA) BcneacTBMe KOppensiuum onucbiBaeTcs
cnepytoLein dhopmynoii:

(A3)

K KK

KoppenupoBaHHbIii curHan g(n) NosiBASETCS Ha BbIXofe AeTekTopa npu ogHopogHoi SKCMNO3LUUN u,
noatomy, CMMLLU P (fT) MOoXeT 6bITb paccunTaHa No U3MePEHHbIM JaHHbIM.
Mockonbky «OCTATOYHbIE» CUITHAJIbl He oka3sbiBaloT BAWAHME Ha cpefHee 3HadveHue. CTIMLI Ha
Hy/1eBOI NPOCTPaHCTBEHHOW YacToTe He U3MeHAeTCA npu unbTpaumn.
P» (°)'P>04° (A.4)

MopcTtaBnas BbipaxeHus (A.2) n (A.4) B hopmyny (A.3). nonyyaem BblpaxeHne, Ha OCHOBaHUN KOTOPOro
MOXeT OblTb OLeHeH KO3(huLUMeHT yMeHblUIeHnsa ancnepcumn (koadduumneHt koppekunn «OCTATOUHbBbIX»
CUIrHANOB), ncnonb3ysa Tonbko CMML Pg9(fT):

fj JR(W ”s
" Jp, (0K
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Ha pucyHke A.1 nokasaHbl BNWSIHUE BPEMEHHOW KOPpenaunm B 061acT BpEMEHHbIX YacToT (3HaYeHne
0,5 Ha ocu abcumce COOTBETCTBYET YacToTe HaiikBucTa B 06/1aCTU BPEMEHHbIX NPOCTPAHCTBEHHbIX YaCTOT)
N pacyeT koadhuuMeHTa yMeHblleHns wyma (KoadduuneHT koppekumm «OCTATOUHbLIX» CUITHAJIOB)
(cm. A5).

PucyHok Al - CnekTpasibHas NI0THOCTb GENOro LWyma S U KOPPeMpOBaHHO cUrHana [
(noka3zaHb! TOMBKO MOMOXMTE bHbIE YaCTOTbI)

Uto KacaeTca npaktuyeckoli peanusauyum (A.5), To CMNMLL go/mkHa 6bITb OLEHEHA HA OCHOBE M3Me-
peHHbIX AaHHbIX. 15 N 0TY4eTOB BpeMEHHOro curHana Ak[n) Xopowo M3BecTHa HenapaMeTpuyeckas oueHka

CrML:
2

99* T.a4/in)eMyY2nrm) (A-6)
roe ak(n) - APKOCTb NUKCeNs K M306paXeHus n nocne BblYUTaHUA CpefHero;

N - yucno nsobpaxeHuin nocnegosatensHocTn (WIM).

[uncnepcusi oueHkn MOXeT OblTb YMeHblUeHa NyTeM yCpefHeHUs KBaApaTtoB MOAY/eil CnekTpasibHbIX
NNOTHOCTEW ANA BCEX MUKCENei BHyTPW BbiIGpaHHO 061acTu nHTepeca:

vy o ] A7)
pu("F)= 48K )

CnepyeT NOMHUTL, 4TO CIMMLL 3KCMOHWPOBAaHHbIX N306paXkeHW BKIIOYaET B Ce6S LyMbl 3/IEKTPOHUKMA U
(PUAbTPOBAHHbIN KBaHTOBbIN WyM. «OCTATOYHBIE CUTHAJIbI» oka3biBalOT BAUSHME TOIbKO HA KBAHTOBbIN
wym. TOCKONbLKY 3TW ABE KOMMOHEHTHI LWyMa nekoppenuposaHsbl, nx CrML cymmupytot. CnegosaTesnibHo,
KOMMOHEeHTa KBAHTOBOrO LUyMa MOXeT OblTb NonyyeHa nyTem BblYMTaHua ycpegHeHHoW CIMMLU TemMHOBbIX
n3ob6paxeHunii n3 ycpegHeHHol CIMMLL 3KCMOHMPOBaHHbIX N300paXeHUA.

(A-8)

Mpu oueHke koaduumnenTa Koppekymn «OCTATOYHbIX» CUITHAJIOB OCHOBHOE BHUMaHWe [O0/IKHO
6bITb YaeneHo onpegeneHuto CMNMLL Ha HyneBoi YacToTe. YcpefHeHHOe 3HauyeHne KBagpaTta CnekTpasbHON
NAIOTHOCTN Ha Hy/NEBOI YacToTe onpefenseTcs TONbKO CPefHUM 3HaYeHMeM KBaApaToB OTYETOB CUTHAIOB U,
cnepoBaTenibHO, 6/IM3KO K HY/H0 BCNeACTBUE BbINOSIHEHWSA MPOLEAYPbl BblYNTAHUA CPeAHMX 3HaYeHui. MoaTto-
My KBaApaTt CMeKTpasbHOW NI0THOCTM He umeeT 3HadveHns Pan(0) u. cnegoBaTesnbHO, 3TO 3HaYEeHWe AO/MKHO
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6bITb OnpegeneHo otaensHo. CMNMLL paccuuTbiBaeTcs, ucnonb3ys NIMusobpaxeHuin. Ecnv uncno nsobpaxe-
HWIA N,u poctaTouHo Benvko (CMMLU nepegmckpeTusmposaHa). CMMLL MoxeT 6bITb XOPOLLO BOCCTaHOB/EHA
no BblGopke pasmepom ST /2.

MpumeyaHune - OTa Teopema M3BECTHA B MaTemMaTuKe Kak Teopema Yuttekepa-KotesnbHukosa-llleHHoHa. He-
06X0AMMO NOMHWTbL, YTO 3Ta TeOpeMa NpPUMEHSAETCS K HenpepbIBHbIM (OYHKLMSAM, B TO BPEMS Kak B HACTOSILLEM cTaHgapTe
paccMaTpuBaloTCa TO/IbKO AUCKPETHbIe CUrHanbl. B To BpeMs kak aApo sine sBnsieTca npeobpasoBaHnem dypbe Henpe-
PbIBHOW MpAMOYronbHol hyHKuMKM, sapo Aupuxne aBnseTca npeobpazoBaHnem ®ypbe AUCKPETHOW NPAMOYTObHON YHK-
ummn (nogpobHee cMm. [15]).

[nsa ganbHelWwnx n3mepeHnin NoHag06aTCsA TObKO OTYeTbl NepBoHavanbHol CMMLL. nmerowein HeveT-
Hble Homepa: fT=£pINM.rgep = 1.3. 51 1.4. OueHka CMMLU gna Npon3BONBHOrO 3HAYEHUS YACTOTbl MOXET
6bITb MOyyeHa kak pe3dynbTaT ceepTkn CMMLL n npeobpasoBaHnsa dypbe AUCKPETHON NPAMOYroNbHON hyHK-
unn (agpo Anpuxne), nmetowein N,u ot4yeToB. [MOCKONbKY HEOBXOANMO OLEHUTb TONbKO 3HayeHne CIMMLL Ha
HyneBoli YacToTe, cBepTKa 6yfeT npeAcTaBnsATb COO0M B3BELEHHOE CyMMupoBaHue otyeToB CMMLLU. nmeto-
LMX HEeYeTHble No3nLmn

(A.9)
roe npeobpasoBaHne ®Pypbe MOAUDULMPOBAHHON (LEHTPUPOBAHHOW) BEpCUM AUCKPETHOrO NpsiMoy-
ro/IbHOr0 OKHa YeTHoW AnvHbl NIM (cm. [15]).

(A.10)

KoadhpuumeHnT koppekunn «OCTATOUYHbLIX» CUTHAIOB nonyyatoT nyTeM AefeHns 3HauyeHns uUHTe-
rpana BblpaxeHusa (A.8). BkIuYas OTAENbHO OnpefenieHHOe 3HayeHWe Ha Hy/neBOoW yacToTe, Ha 3HayeHve
uHTerpana sblipaxeHus (A.9)

(A.11)
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Mpunoxexne B
(cnpaBo4Hoe)

OueHka BxogHoro CMNEKTPA MOWHOCTN WYMA

BxogHoii CNEKTP MOWHOCTU WYMA paBeH ®JIFOEHCY (nnoTHocTM noToka (DOTOHOB Ha BXOAe
LMePOBOIro NPNEMHUKA PEHTITEHOBCKOIO N3OBPAXEHWA) (cM. hopmyny 2.134 B [4]):

W Ju,v)*Q , (B.1)

roe O - ontoeHc (4MCcno POTOHOB Ha eanHMLy nnowaan (1/mm2)). Q onpegenseTca cnekTpoM peHTreHOBCKOro
n3nyyerus n yposHem KEPMbl B BO34YXE.

(8.2)

roe Ka- KEPMA B BO3AYXE. MKIp;
E - 3Heprus peHTreHoBCKOro nsnyyeHus. kab;
®(E)/K'a - cnektpanbHas nnotHocTb PJSIIOEHCA. npusegeHHas K fose 1 Mklp. 1/(MmM2 k3B mKIp):
SNRJ- kBagpaT OTHOLUIEHNS CUTHAN - LWYM, NPUBEAEHHbIN K 103€ NA0CKOCTY npueMHmka. 1/(Mm2 mMkIp).
3HaueHus, npeAcTasfieHHble B Tabnuue 3. BblYNCNEHbI C UCMO/Ib30BAHNEM KOMMbIOTEPHON NporpaMmbl
SPEVAL. Vcnonb3oBaHue Apyrnx nporpamm MOXET NPUBECTU K HECKOJIbKO MHbIM pesynbtatam. [aHHble u
nporpamMma, Heobxoanmble o8 BbluncneHns SNR2, npegoctasneHbl JokTopom Kpamepom us PTB [7].
CneKTp peHTreHOBCKOTO U3/yYeHuns:
BbluncneHua 6bi1n npoBefeHbl AN Bob(pamMoBoro aHoAa, yrosa HaknoHa Kotoporo 12e, Ha pacctos-
HUM 1 M. hunbTpauma 2.5 MM Al. aHogHOe HanpsheHue yBenuyvanu c warom 1 kB (B cooTBeTcTBUM C [8]).
CnekTp BK/IIOYAET XapakTepucTnieckoe nsnyyeHue.
KEPMA B BO3AYXE:
BbluncrieHa ¢ ucnonb3oBaHNEM faHHbIX U3 [9)].
KoathdpmupmeHTbl B3amoaeicTeuns:
[LaHHble B35iTbl U3 6a3bl AaHHbIX XCOM. npegoctasneHHoi NIST [10].
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Mpunoxexne A
(cnpaBouyHoe)

CBefileH1sl 0 COOTBETCTBUM CCbIJTOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB HALMOHAMbHbLIM CTaHAapTam
Poccuiickoii ®epepaunn

Tab6bnuuya [A1

O603Ha4eHme CCbINIOYHOrO CreneHb O603HaYEHME 1 HAaVIMEHOBaHWE COOTBETCTBYHOLLIETO
MeX/yHapoHOro cTaHaapTa COOTBETCTBUA HaLOHasTbHOTO CTaHAapTa
NCO 12232:2006 - .
M3K 60336 FOCT P M3K 60336-2010 «M3nyvatenu MeguumHcKne
oT PBHTIEHOANArHOCTUYBCKMB. XapakTepucTUkn poKyCHbIX
NATEH»
M3K TP 60788:2004 0T FOCT P M3K/TO 60788-2009 «M3genus meguumHckue
anekTpuyeckne. Cnosapb»
M3K 61267:1994 FOCT P M3K 61267-2001 «Annapatbl peHTreHOBCKMNe
oT MeANLMHCKMEe ANarHoCcTUYeckune. YCnoBus U3nyyeHus npu

onpeaeneHnn XxapakTepucTmk»

* COOTBETCTBYIOLWMNI HaLMOHANbHBIA cTaHJapT OTCYyTCTBYeT. [l0 ero yTBepxeHUs pekoMeHAyeTCs MCMosb30-
BaTb NEPEBOJ Ha PYyCCKUii A3blK 4AHHOTO0 MeX/AyHapoAHOro ctaHgapTa. lNepeBoj AaHHOro Mex/AyHapoAHOro cTaHgapTta
HaxoguTcs B ®efepasbHOM MHOPMALVOHHOM (DOHAE TEXHUYECKMX PernamMeHToOB 1 CTaHAapToB.

MpumeyaHne - B HacToAlel Tabnuue NCNONb30BaHO crefyloliee yc/0BHOe 0603HaYeHNe CTeneHn cooT-
BETCTBUA CTAH4apTOB:

- IDT - naeHTU4YHble cTaH4apThl.
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AndaBuTHbIN yKaszaTenb TEPMUHOB

AMNEPTYPA JUA®PATrMbl (PAOANALIMOHHOE OKHO)
AMMAPAT PEHTITEHOBCKUI

BNOK MCTOYHNKA PEHTTEHOBCKOIO U3NTYYEHUA
BPEMA 9KCNO3nUnn (BPEMA OBJTYHEHUA)
FEHEPATOP PEHTTEHOBCKUIA

JOAHHbBIE NCXOAHbIE. DN

OAHHBIE JIMHEAPN3OBAHHbBIE

JOAHHBIE HEOBPABOTAHHBLIE

JNETEKTOP U3TYYEHUA

OVAGPAIMA

NO3VMETP (MSMEPUTE/b U3NTYYEHWSA)
3HAYEHVE ®OKYCHOI'O NMATHA HOMUHAJIbHOE
N3NYYEHVE PACCEAHHOE

KAYECTBO U3NYYEHUA

KEPMA B BO3AYXE (BO3AYLIHAA KEPMA)
MATPULA N3OBPAXEHWA

HAMPA>XXEHVE AHOAHOE

OCb BA3OBAA

OCb LIEHTPAJIbHAA

MWKCEN

MTIOCKOCTb MPUEMHUKA N30BPAXEHWA
NMOBEPXHOCTb JETEKTOPA

NMONYTEHb

MPUEMHVIK PEHTTEHOBCKOIO N30BPAXEHWSA LIMGPOBOI

NYNbCALUMN AHOAHOI O HAMPAXEHNA (MPOLIEHTHAA MY/IbCALIAA)

MYYOK PEHTFEHOBCKOIO U3NTYYEHWSI

MNATHO POKYCHOE

PACTP OTCEVBAHOLLMIA

C/IOV NONIOBVHHOIO OCNABJIEHVA

CMNEKTP MOLLHOCTW LLYMA (NPS). W (u, V)

TECT-OBBEKT

TOK AHOZHbI

TOMOIPA®USA KOMMbIOTEPHAS

TPYBKA PEHTTEHOBCKASA

YNPAB/IEHVE 3KCMO3WLIMOHHOW AO30M ABTOMATUUYECKOE
YCUNUTESIb PEHTITEHOBCKOIO U30BPAXEHUA (YPU)
YCTPOWCTBO MUTAIOWEE PEHTFEHOBCKOE MOCTOAHHOMO
HAMPSKEHNS oUbTP AOMNONHNTENBHbIN

®OEHC

OYHKUMA NEPEJAUMN MOAYNALUMN MTF (u. v)

OYHKLIMSA MPEOBPA30OBAHUA

UACTOTA MPOCTPAHCTBEHHASA, 1 nnu v

LLYM

3KCMNO3NLIMA(OBTYYEHUE)

SOPEKT BAUAHUA «OCTATOUHbIX» CUTHANOB
APPEKTVBHOCTb PEMUCTPALIM KBAHTOBAS. DQE (. v)

nr-37-26
rr-20-20
rr-20-05
nn-36-11
rT-20-17
3.3.112
3.8
3.14
rr-51-01
rr-37-29
rr-50-01
rr-20-14
rr-11-13
rr-13-28
rr-13-11
3.6
rr-36-02
rr-37-03
31
rr-32-60
rr-37-15
34
rr-37-08
35
rm-36-17
rr-37-05
rm-20-13s
rr-32-06
rr-13-42
311
rT-71-04
rt-36-07
rr-41-20
nT-22-03
rT-36-46
mv32-39
nT-21-06
rr-35-02
3.13
3.9

3.2
3.15

3.10
rt-12-09
3.7
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KnioueBble cnoBa: LMgpoBas peHTreHorpadgusi, KBaHToBas ahpeKTMBHOCTL PEFUCTPaLMK, OCTpPbIN Kpaid, Nuk-
cen. oyHKUMs Nepesayn Mogynsuumn, OTHOLWEHUe CUrHas/lwym
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