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MNpeaucnoBue

1 NOArOTOBNEH $eaepanbHbiM rocygapCcTBEHHLIM DIOMKETHBIM yupexxaeHueM «Bcepoccuiickuii Ha-
YYHO-UCCNEA0BAaTENbCKMIA U UCNLITATENbHLIA UHCTUTYT MEAULMHCKON TexHUku» deaepanbHOn cnyxObl no
Haa3opy B cpepe 3apaBoOXpaHeHus u counanbHoro passutusa (Prey «BHUMUMT» PocsapaBHaa3opa) Ha
OCHOBE COOCTBEHHOTO ayTEHTUYHOIO NEPEBOAA HA PYCCKUI A3bIK MEXAYHAPOAHOTO CTaHAapTa, yKa3aHHOIo B
nyHkTe 4

2 BHECEH TexHuuyeckum komuteToM no cravaaptusaumm TK 411 «Annapatel u 0GopyaoBaHue ans
ny4eBoi Tepanuu, AWArHOCTUKU U JO3UMETPUNY

3 YTBEPXEH W BBEJJEH B IENCTBUE Mpukasom deaepanbHOro areHTCTsa no TEXHUYECKOMY pe-
rynuposaHuio u metponorumn ot 7 masa 2013 r. Ne 75-ct

4 Hacroswmn cTaHaapTt maeHTUYeH MexayHapoaHomy craHaapty MOK 62220 - 1 — 3:2008 «U3pe-
nMAa MeaULUHCKNE IneKTpudeckne. XapakTepucTukn LudpoBbiX NPUEMHUKOB PEHTTEHOBCKOTO N300paxeHus.
Yactb 1 - 3. OnpeaeneHue KBaHTOBOW achcheKTMBHOCTH pernctpauun. MpuemHukn, pabotatome B AMHAMUYe-
CKOM pexxume nonyyeHusa usobpaxeruin» (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).

Mpu NpUMEHEHUM HACTOALLETO CTaHJapTa PeKOMEHAYETCA UCMONb30BaTb BMECTO CCbINIOYHbIX MEXyHa-
POAHBLIX CTAHAAPTOB COOTBETCTBYIOLLUE UM HAUMOHanNbHbIe CTaHAapTbl Poccuinckon ®egepayum, ceegeHus o
KOTOPbIX NPUBEAEHBI B AONONHUTENBHOM NpUnoxeHun JA

5 BBEJEH BMEPBbIE

lNpasuna npumeHeHua Hacmosawezo cma+Hdapma ycmaHoeneHbl 6 FTOCT P 1.0—2012 (pa3den 8). VK-
gopmayus 06 UIMEHeHUAX K HacmosaweMy cmaHdapmy nybnukyemcs e exe200HOM (10 cocCmosHuKo Ha 1
aHeaps mexyuwjez2o 2o0a) uHhopmalyUOHHOM yKasamerne «HayuoHanbHblie cmaH0apmbl», a oghuyuanbHbill
mekcm u3MeHeHUl U NornpasoK — 8 EXXeMECSIHHOM UHGOPMaULUOHHOM ykasamene «HayuoHanbHbie cmax-
dapmel». B cniydyae nepecmompa (3ameHbl) unu ommeHbl Hacmosweeo cmaHdapma coomeememeyrouiee
yeedomneHue bydem onybnukoeaHo & bnuxaliuem ebiflycKe UHOPMAaUUOHHO20 yKasamena «HayuoHanb-
Hble cmaH0apmbil». Coomeememeyiouas UHgopMayus, yeedoMneHue U meKembl pasmMelyaromest makke
UHopmMayuoHHOU cucmeme obuieao rnonb308aHuss — Ha oguyuanbHoM calime ®edepasnibHo20 azeHmemea
10 MEXHUYECKOMY peayrnuposarulo u Memponoauu e cemu inmepHem (gost.ru)

© CraHgaptuHdgopm, 2015

Hacrosiuii cTaHaapT He MOXKET BbiTb MOMHOCTLIO UMK YACTUYHO BOCNPOMSBENEH, TUPAXKUPOBAH U pac-
MPOCTPaHEH B kayecTBe 0hMLManbHOTO U3naHusa 6es paspelueHns deaepanbHOro areHTCTBa no TEXHUYECKO-
MY PEeryriMpoBaHuIO U METPOSIOTUH
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HAUWOHANBbHBLIAN CTAHAOAPT POCCUNCKOMN SGEREPALUNMU

M3penua meauuUUMHCKUE INEKTpUYeckue
XAPAKTEPUCTUKN LUNDPPOBbIX MTPUEMHNKOB PEHTFTEHOBCKOIO U3OBPAXXEHUA
Yactb1-3

OnpepgeneHune KBaHTOBOW 3 (PEKTUBHOCTU perucrpavum.
MpueMHuKK, paboTarowme B AUHAMUYECKOM PEXUME NMONYYEHU 306 paKeHnn

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

Data BBegeHus — 2015—01—01
1 O6nactb npuMeHeHus

HacTosawmit cTaHaapT ycraHaenmeaeT meTtoa oueHkn KBAHTOBOW 3¢EKTUBHOCTU PEMNCTPA-
UMM (DQE) LPPOBBLIX NMPUEMHUKOB PEHTTEHOBCKOIO U3OBPAXKEHWNA kak dpyHkumm KEPMbI B
BO3OYXE u MPOCTPAHCTBEHHOW YACTOTbI npu onpeaeneHHbix pabounx yCrnoBusiX, COOTBETCTBYIOLMX
pPeKOMeHA0BaHHbIM U3roTOBUTENEM AN NPUMEHEHUA B KMMHUYECKON npakTuke. MNMpeanonaraeMsiMy NOnb30-
BaTeNAMN HaCTOSILLEro CTaHjapTa SIBMSAOTCA U3TOTOBUTENM U COOTBETCTBYIOLLMM 06pasoM YKOMMNEKTOBAH-
Hble ucnbiTaTesibHbIe naboparopun.

HacToswuii ctangaprt pacnpoctpaHsetca Ha UNPPOBBLIE NMPUEMHUKN PEHTTEHOBCKOIO KU30-
BPAXKEHWSA, koTopble MCNONb3yloTca Npu paboTe B AUHAMUYECKOM PEXMME MOMyYeHus u3obpaxkeHuin npu
peHTreHockonum (HanpUMep, Ha NIIOCKME NaHenu Ha OCHOBE aMOP(PHOTO KPEMHUA UNU CeNeHa, XOTA BO3MOX-
Hbl U MPUEMHUKU APYIUX TUNOB).

HacTosiLuit cTanaapT He PEKOMEHAYETCS NPUMEHSTb K cucTeMam Ha ocHose YCUNUTENEN PEHTIE-
HOBCKOIO U3OBPAXKEHUA.

MpumevaHune — [laHHan pekoMeHAauus oGycrnoBneHa cneaylowmMu NpUYMHAMK: HU3Kas rpaHUYHas YacToTa,
Harnuune BUHLETUPOBAHUS U FTEOMETPUUECKUX UCKAXKEHUNA. YKasdaHHbIe (hakTopbl MOTYT CUIIBHO OrpaHUYMBaTh NMpUMeHe-
HUE METOA0B N3MEPEHUS], ONMCAHHLIX B HACTOALLEM CTaHAapTe.

HacTosawwmii ctaHaapTt He pacnpoCTpaHaeTcs:

- Ha UMPPOBBIE MPUEMHUKA PEHTTEHOBCKOIO M3OBPAXKEHWA, npeaHasHadYeHHble Ans Uc-
nonb30BaHWUA B MaMMorpacuu unu B AeHTanbHOM peHTreHorpadum;

— Ha KOMIMbIOTEPHYKO TOMOIPASUIO;

— Ha CUCTEMBI, B KOTOPbIX OCYLLECTBNAETCA CKAHMPOBAHWE PEHTIEHOBCKMM Ny4OM nonepek (BAonb) Tena
nauumeHTa.

NMpumeyaHune —Ha ycTpoiicTBa, OTMEUEHHbIE BhILLIE, CTAHAAPT He pacnpocTPaHAETCA, NOCKONbKY OHWU oBnaaatoT
HabopoM NapaMeTpoB, OTNUYAIOLMX WX OT CUCTeM, paboTaloLuX B AMHAMUYECKOM PeXUME MONyYeHNS AaHHbIX (Hanpu-
Mep, Ka4ecTBO PEHTTEHOBCKOrO My4Ka, reoOMeTpus, BpEMEHHbIE XapakTepucTUkn 1 T.4.). HekoTopble U3 3TUX yCTPOWCTB
paccMoTpeHbl B Apyrux ctaHgaprax (MOK 62220 - 1, MOK 62220 - 1 - 2).

2 HopMaTuBHbIe CChINTKU

B HacTosLleM cTaHgapTe UCMONb30BaHbl HOPMATMBHLIE CCbISIKU HA CneayoLme MexayHapoaHbl€ CTaH-
Aapbl:

M3K 60336 Manyyatenn MEAUUMHCKNE PEHTIEHOANArHOCTUYECKME. XapaKTePUCTUKN GOOKYCHLIX NATEH
(IEC 60336 Medical electrical equipment - X-ray tube assemblies for medical diagnosis - Characteristics of
focal spots)

MapaHue ocpuumnansHoe
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MO3K/TP 60788:2004 WN3genua meauuuHckue anektpudeckue. Crnosapb (IEC/TR 60788:2004 Medical
electrical equipment - Glossary of defined terms)

MO3K 61267:1994 Annaparbl pEHTTEHOBCKUE MEAULMHCKNE AMArHOCTUYECKUE. YCIOBUA U3NYYEHUS NPU
onpeaeneHun xapaktepuctuk (IEC 61267:1994 Medical diagnostic X-ray equipment - Radiation conditions for
use in the determination of characteristics)

NCO 12232:1998 dotorpadusa. Lindposbie potokamepbl. OnpegeneHme SKCNo3MUMOHHOIO MHAEKCA,
3HayYeHun ceeTouyBcTBUTENBLHOCTU N0 UCO, cTaHaapTHOM YyBCTBUTENBHOCTU Ha BbIXOAE U PEKOMEHAYEMOrO
3KCNo3numnoHHoro nHaekca (ISO 12232:1998 Photography - Electronic still-picture cameras - Determination of
ISO speed)

3 TepMuHbI 1 onpeneneHns

B HacTosileM cTaHaapTe npumMeHeHbl TepMuHbl N0 M3K/TP 60788, a Tawke cnegywoowime TepPMUHbI C
COOTBETCTBYIOLLMMM ONpeaeneHnsaIMn:

3.1 LEHTPAJIbHASA OCb (CENTRAL AXIS): JTuHusa, nepneHaukynsipHas k NMNOCKOCTU NMPUEMHU-
KA N3OBPAXKEHUA n npoxoasLyasa yepes LeHTP BXOAHOIO MOns.

[MOK 62220 - 1:2003, onpeaenenue 3.1]

3.2 ®YHKUNA NPEOBPA3OBAHUNA (CONVERSION FUNCTION): 3aBMCMMOCTb BbIXO4HOIO CWr-
Hana LUMN®POBOIO NPUEMHUKA PEHTIEHOBCKOIO N3OBPAXKEHUA (MCXOOHBLIE OAHHDBIE (DN)
— 3HA4YEeHNs APKOCTU INEMEHTOB M30OpaKeHUs), NONYYEHHOro ycpeaHeHuem no Gonbuion obnactu uso-
OpaxkeHUs, OT Yucna PEHTFEHOBCKMX KBAHTOB Ha eAuHuuy nnowaan Q B MNOCKOCTU NMPUEMHUKA U3O-
BPAXKEHUA.

[MOK 62220 - 1:2003, onpeaenenue 3.2]

MpumMedaHmns

1 3HaveHune Q BLIMUCNSAIOT Kak NpouBefeHne 3KCNO3ULMOHHON A03bl BO BXOAHOW NMOCKOCTU AeTekTopa (Npu 1c-
KntoueHUM oBpaTHOro paccesiHus) Ha 3Ha4YeHue SNR,-,,Z, npuseaeHHoe B Tabnuye 3.

2 MHorve nabopaTopuu, Hanpumep, HauMoHasbHbIX METPONOrMHECKUX MHCTUTYTOB, kanubpytor JO3MMETPbI gns
nsmepenus KEPMbl B BO3QYXE.

3.3 KBAHTOBAA 3®®EKTUBHOCTb PEMMCTPALUUN; DQE(u,v) [DETECTIVE QUANTUM EFFI-
CIENCY, DQE(u,v)]: OTHoLeHue AByxX (yHKUMIA, kaxaas u3 KOTopbix npeacrasnser cobou CMNEKTP MOLL-
HOCTU LUYMA (NPS); npuyem B uncnutene crout CMEKTP MOLHOCTU WWYMA BxoaHoro curHana (Ha
MOBEPXHOCTW OETEKTOPA), nponyLeHHbI Yepes (punsTp ¢ XxapakTepucTUKON, KOTOpasi 3aaaercsa nepe-
[aTo4HON (byHKUMel cuctemsl, a B 3HameHarene — CMEKTP MOLLUHOCTU LUYMA BbIXOAHOrO curHana, us-
MepeHHbIn ¢ ucnons3osaHmem MCXOOHbIX JAHHBLIX.

MpumMevyaHne — BMecTo AByxMepHOIA dyHKLMM KBAHTOBOW 3MOEKTUBHOCTU PEMMCTPALIMM yacTo npen-
CTaBNAT CeveHne ABYXMEPHOW (yHKLMN BAOMb OCKU, COOTBETCTBYIOLLEA OQHOW U3 NPOCTPaAHCTBEHHbBIX YacTOT.

[MOK 62220 - 1:2003, onpeaenenune 3.3]
3.4 NOBEPXHOCTb AETEKTOPA (DETECTOR SURFACE): [locTynHaa noBepxXHOCTb, ABMAIOWANACA
camow Brmn3Kkomn K NNOCKOCTU PEHTIEeHOYYBCTBUTENbHbBIX 9NIEMEHTOB AETEeKTOpa.

MpumevaHne — lNocne yaaneHus BCeX AMEMEHTOB (BKIiodasi, OTCEWMBAIOLLMM PACTP 1 KOMMOHEHTHI Ans
ABTOMATUYECKOTIO YMPABIEHNA SKCMO3SULIMOHHOU AO30WU, B cnyvae ux npumeHeHuns). Ecnu oHn MoryT 6biTb
akkypaTtHo yaaneHsl n3 NMYYKA PEHTTEHOBCKOIO U3NMYYEHUA 6e3 noBpexaeHns LndppoBoro peHTreHoBCKOro AeTek-
Topa.

[M3K 62220 - 1:2003, onpeaenexue 3.4]

3.5 IMOPOBOW MPUEMHUK PEHTTEHOBCKOIO U3OBPAXKEHUA (DIGITAL X-RAY IMAGING DE-
VICE): YcTponcTBo, cocTosee n3 umdpoBOro pEHTTEHOBCKOrO AETEKTOpa, BKIOYAA 3aLUMTHBLIE CIOM, UC-
nonb3yeMble Ha NPaKTUKE, SNEKTPOHUKY ANS YCUNEHMA U oumudPOBKM CUTHANOB U KOMNbIOTEPA, (hopMUpYLo-
wero NCXOOHbIE JAHHBIE nzobpaxeHus.

[MOK 62220 - 1:2003, onpeaeneHue 3.5]

3.6 MATPULIA USOBPAXKEHUA (IMAGE MATRIX): Pacnono)eHue aneMeHTOB MaTpuLibl, NpeaAnoYTH-
TENbHO B NPSIMOYrONbHON (AeKapTOBOW) CUCTEME KOOPAMUHAT.

[M3K 62220 - 1:2003, onpeaenexue 3.6]

3.7 OCTATOYHbIN CUFHAN (LAG EFFECT): BnusiHne npeablayLLero u3o6paxeHus Ha TekyLuee.
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[M3K 62220 - 1:2003, onpeaenexune 3.7]

3.8 IMHEAPU3OBAHHBIE OAHHBIE (LINEARIZED DATA): UICXOOHBLIE OAHHBIE, K kKOTOpbIM NpU-
meHeHa PYHKUUA MPEOBPA3OBAHUA.

[M3K 62220 - 1:2003, onpeaeneHune 3.8]

MpumeyaHue — PasmepHocTs NIMHEAPU3OBAHHBIX JAHHBLIX npsmo nponopuuoHansHa 3Ha4eHno KEPMbI
B BO3AYXE.

3.9 ®YHKUMA NEPEQAYN MoayNAUUU; MTF(u,v) [MODULATION TRANSFER FUNCTION, MT-
F(u,v)]: Mogynb KomnnekcHoii (B 06LLEM Cry4ae) ONTUYECKOi pyHKUMK nepeaadmn, npeacrasnaioLein coboil
dyHkuymio NMPOCTPAHCTBEHHbBIX YACTOT un v.

[M3K 62220 - 1:2003, onpegeneHue 3.9]

3.10 LWLYM (NOISE): dntokTyauun oxxmaaemMoro 3HayeHusi CToxactu4eckoro rnpoweccea.

[M3K 62220 - 1:2003, onpeaeneHue 3.10]

3.11 CMEKTP MOLLUHOCTU LWYMA (NPS), W(u,v) [NOISE POWER SPECTRUM, (NPS), W(u,v) ]: Mo-
Aynb npeobpasoBaHus Pypbe aBTOKOBapUaUMOHHON dyHkuum LUIYMA. MowHocts LUYMA, 3aknioyeHHas B
JIByXMEpPHOM YaCTOTHOM MHTepBane, kak pyHkuma asyx MPOCTPAHCTBEHHbLIX YACTOT.

[M3K 62220 - 1:2003, onpeaeneHue 3.11]

MpumevaHue — B cneyuansHoit nutepatype CMEKTP MOLWHOCTU LLIYMA yacTo Ha3blBakT «CrekTpoM BuHe-
pa» B 4YecTb MaTeMaTuka HopGepTa BuHepa.

3.12 ICXOOHbIE OAHHbLIE; DN (ORIGINAL DATE, DN): HEOBPABOTAHHbIE OJAHHBIE, k KOTOpbIM
NPUMEHEHbI TONbKO AOMYCKaeMble HACTOALLMM CTaHAAPTOM BUAbI KOPPEKTUPYIOLLEN 0OpaboTKu.

[M3OK 62220 - 1:2003, onpegenenue 3.12]

3.13 ®JIIOEHC Q (PHOTON FLUENCE Q)CpeaHee 4ncno ¢ooTOHOB Ha eAnHULY NnoLwaau.

[M3OK 62220 - 1:2003, onpegenexue 3.13]

3.14 HEOBPABOTAHHbIE OAHHbIE (RAW DATE): 3Ha4yeHnsi cUrHanoB sIpKOCTW KaHarnos (Nukcenei),
CYUTaHHbIE HEMOCPEACTBEHHO NOCNE aHanoro-umdpposoro npeobdpasoBavus B LIMOGPOBOM NMPUEMHUKE
PEHTFEHOBCKOIO N3OBPAXXEHUA unu BblYUCNEHHbIE ANA CUCTEM, SABNSIOWMXCA CHETYMKAMU KBAHTOB,
6e3 kakon-nubo KoppeKuMmn ¢ UCMoNbL30BAHMEM MPOTPaMMHOIO obecneveHus.

[M3K 62220 - 1:2003, onpeaenenune 3.14]

3.15 NIPOCTPAHCTBEHHAA YACTOTA u nnu v (SPATIAL GFREQUENCY u or v): Benuunna, obpar-
Has nepuogy NOBTOPEHWst aHanuanpyemoro o6bekra B npoctpaHcree. Pasmeprocts MTPOCTPAHCTBEHHON
YACTOTbI — BenuuuHa, obpatHan nMHENHOMY pasmepy.

[M3OK 62220 - 1:2003, onpeagenenue 3.15]

4 Tpe6oBaHus

4.1 Pabouue ycnoBus

LUMDPOBON MPUEMHWK PEHTIEHOBCKOIO U3OBPAXKEHUSA cneayeT XpaHuTb WM aKkcnnyaTu-
poBaTb B COOTBETCTBUM C pEKOMEHAAUUAMU NPeAnpUATUS-U3rotoButens. Bpemsa nporpeea 4omkHO GbiTb
BbIOpaHO B COOTBETCTBUW C peKOMeHAaunaMU npeanpusTusi-usrotosutens. Paboune ycnoeusa npu npoee-
AEHUW UCNbITAHWUIA AOSMKHbI ObiTb TAKUMMU e, KaK U ANsl KNMMHUYECKUX UCCNeAOoBaHMii (BKNoYasa 4acTtoTy
cnefoBaHUA KagpoB) U AOMKHbI NOAAEPKMBATLCA NOCTOAHHLIMU B TEYEHME UCTLITAHUM, KOTOPbIE ONUCAHBI
HUKE.

Knumatuyeckue ycrnosusi B noMeLleHuu, rae akcnnyatupyercs LIMGPOBOW MPUEMHUK PEHTIE-
HOBCKOIO U3OBPAXKEHUA, aomiHbl ObITb NpUBEAEHLI B OTYETE BMECTE C pesynbTaTamu UCNbITaHWA.

4.2 PEHTTEHOBCKUN AMMAPAT

[na ucnbiTaHnii, ONMMCaHHBIX B CreAYIOWUX pasaenax HacTosALWero craHaapra, ucnonbayerca PEHT-
FEHOBCKOE MUTAIOLLEEE YCTPONCTBO MNOCTOAHHOIO HAMPSKEHUA (cMm. MIK 60601-2-7). Ko-
adduyment NMYNbCALUUN AHOOHOIO HAMPSKEHWA, BLIpaXeHHbI B NPOLEHTAX, AOMKeH BbiTb paBeH
unun meHee 4.

HomunanbHbIi pasmep POKYCHOIO MATHA (cm. M3OK 60336) aomkeH 6biTb He 6onee 1,2 Mm.

Ana usmepenua KEPMbl B BO3[IYXE cneayer ucnonb3oBarb noeepeHHble JOSUMETPDI. Morpetw-
HOCTb U3MepeHusa (Npu Ko3ULMEHTe NepeKPbLITUA 2) A0IMKHA ObITb MeHee 5 %.
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MpumevyaHus

1 «lMorpellHOCTbY U «KO3(MULMEHT NEPEKPLITUS» — TEPMUHBI, OnpeAeneHHble B cTaHaapTax MCO/M3K ans obo-
3HaYeHus oLnBOoK n3mepeHus [2].

2 JO3UMETPbI ans oueHku, Hanpumep, KEPMbl B BO3YXE kanubpytoT B cneLyanuavpoBaHHeIX METporiornye-
CKux nabopatopusix.

4.3 KAHECTBO U3NYYEHWUA

WUcnbiTa Hust MoryT BbiTb NPOBEAEHbI NPW OAHOM WITU HECKOMbKUX M3 YeTbipex BapuaHTos KAYECTBA
U3NYYEHWA, npeactaBneHHbix B MOK 61267 (cMm. Tabnuuy 1). Ecnu ucnonbsyetca Tonsko ogHo KAYMECTBO
N3NYYEHWA, To npeanodtutensHo BeiOpate KAYMECTBO U3NYYEHUA RQA 5.

MpumeHeHue pasnuyHblx Bapnantos KAHECTBA U3INTYHEHWA onucaHo B MOK 61267.

MpuMmevyaHuns

1 HecmoTpsa Ha ToO, YTO gocTynHo Gonee nosgHee usgaHve MOK 61267, B HacTosleM CTaHAapTe npuBeAeHa
cebinka Ha MOK 61267:1994 no npudnHaM cornacoBaHusi BHYTpW cTaHaapToB cemeiictea MOK 62220. K Tomy xe, MOK
61267:2005 HaknagbliBaeT xecTkne TpeboBaHNs Ha nNpakThdeckyto peanusaumio KAYECTB U3NYYEHWUIN. 3Tu Tpebosa-
HUS He 0653aTernbHbI 48 UCNOMb30BaHWA B HACTOSALLEM CTaHfapTe.

2 B cootBeTcTBMM ¢ MOK 61267:1994 KAYECTBO WN3INYYEHUA xapakTepusyercs dukcuposaHHsiM JOMONHN-
TEJIbHBLIM ®UTTETPOM 1 CNOEM MNMOJTOBUHHOIO OCJIABJIEHUA, koTopbid peanusyeTcsa npu 3To dunsrpauuu npu
3apaHHoM AHOOHOM HAMPSKEHWUW Ha PEHTTEHOBCKOW TPYEBKE (MakcumaneHo 6rM3koM K NpeAcTaBrieHHbIM B
Tabnuue 1).

3 AOTMONHUTENBHBLIM GUNBTP — dunitp, koTopbiii AobaBnseTes k cobeTeeHHoMY cunstpy PEHTTEHOBCKOWN
TPYBKW.

4 He Bce PEHTITEHOBCKWE MUTAIOLLME YCTPOMCTBA MOCTOAHHOIO HAMNPSAXXEHWSA cnocobHbl obecne-
YNTb HW3KME [03bl, 0COBEHHO ANA KavecTBa uanyydeHus RQA 9. B aToMm cny4ae pekoMeHAYeTCa YBENUYUTL pacCcTosHUeE
«POKYCHOE MATHO — MOBEPXHOCTb AETEKTOPAY.

Ta6nuya 1—KAYECTBO UINMYUEHWA (cM. MBK 61267) ans onpeaenenns KBAHTOBOW 3ODEKTUBHOCTU PE-
MCTPALMW 1 cooTBeTCTBYHOLLUX NapamMeTpoB

MpubnusutensHoe -
KAUECTBO MRNYUEHUS AHOAHOE HAMPAXEHUE CNou NONOBUHHOIO )ZlOI'IOJ;Il)I-lLle_I'II'g_I;b-HbIM
Ha PEHTTEHOBCKOU OCNABINEHUA (CMO), mm Al mm Al !
TPYBKE, kB
RQA3 50 4,0 10,0
RQA S 70 71 21,0
RQA7 90 9,1 30,0
RQA9 120 1,5 40,0

4.4 TECT-OBBEKT

TECT-OBbEKT ansa onpeaenenua ®YHKUWM NEPEJAYN MOOYNALIMN npeactaesnset coboli Bonb-
dpamoByto NNAacTuHy (Yucrora 6onee 90 %), TonwmHow 1 MM, aAnuHol 100 MM U LLMPUHON NO KpanHei Mepe
75 MM (cM. pucyHok 1). HegocraTtouHas uncrora Bonbdpama AomkHa ObiTb KOMNEHCUPOBAHA YBENUYEHUEM
TOJLUMHBI NAACTUHBI.

Bonbdpamosyto nnactuHy npumMeHAloT B kadectse TECT-OBEbEKTA «OoCTpbin Kpai», NO3TOMY KpaM,
UCMOrb3yeMblil ANS perncTpauumn n3obpaxkeHusl, AOSDKeH ObITb TLUATENLHO OTNONWUPOBAH KaK B MIOCKOCTM
NNacTuHbI, TaK U NOA YoM 900 k aToit nnockoctn. Ecnu Kpan 3KCMOHUPYIOT B KOHTAKTE C NneHKon 6e3 ycunu-
BaIOLLEr0 3KpaHa, TO u3obpaXkeHne Ha NNeHKe He AOIPKHO UMEeTb HepPaBHOMEPHOCTE BAONb Kpas pasmepamMu
6onee 5 MKM.

Bonbdpamosas nnactuHa aomkHa ObiTb 3a(PUMKCMPOBaHa Ha CBWUHLIOBOW NNacTUHE TOMLIUHOW 3
MM (CM. pucyHok 1). Takaa KOHCTPYKUMA NO3BONUT NpoBOAUTL uamepenus GYHKUUU NEPEOAYN MO-
aynaumn unoePoOBbIX MPUEMHUKOB PEHTITEHOBCKOIO USOBPAXXEHWUA B ogHOM M3 Hanpas-
NeHuu.
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MpumMmeyaHue - TECT-OBBEKT cogepxuT BobhpamoByto NacTuHy (1) TonwpHol 1 MM, 3adoMKCUPOBaHHY
Ha CBMHL0BOW MiacTuHe (2) ToNAwmHoli 3 Mm. Pasmepbl CBUHLIOBOM niacTuHbl: a- 200 MM, d—70 mm, €-90 mw, f- 100
MM. Pasmepbl Bobg)paMoBOil nmnactuHbl: 100 x 75 mm. Obnactb uHTepeca (ROI), mcnonb3lyemast o oueHkn MTF u
onpegensieMas kak b»c, fo/mkHa umetb pasmepbl 50 x KOO MM (3Ta 06nacTb OTMeYeHa BHYTPEHHEW MyHKTUPHOM JINHK-
elf). O6bnacTb 3KCMOHMPOBAHUS HA NOBEPXHOCTU MPUEMHMKa (OTMeYeHa BHELUHEV MyHKTUPHOM NMHWEN) A0/MKHA ObiTb MO
KpaliHeit Mepe pasmepamn 160 x 160 M.

PucyHok 1- TECT-OBBbEKT

4.5 TleomeTpua

FeomeTpusi NpoBefeHNs U3MepeHnin fo/MKHa COOTBETCTBOBaTb MPUBEAEHHON Ha pucyHke 2. PEHTIE-
HOBCKWIN AMNMAPAT ucnonb3yeTca B TOM e KOH(PUIypaLuun, YTo 1 Npy 06bIYHbIX ANArHOCTUYECKMX MpoLe-
aypax. PacctosHne mexay ®OKYCHbIM MATHOM PEHTITEHOBCKOW TPYBKW u MOBEPXHOCTbIO [E-
TEKTOPA ponXHO 6biTb He MeHee 1,50 M. Ecnm no TeXHUYECKUM NpuYnHam paccTosiHue He MoXeT 6biTb 1,50
M uam 6onee, BbIGUPAKOT MEHbLLEE PacCTOSHME, HO €ro 3HaYeHve JO/MKHO ObiTh Yka3aHo B NpeAcTaBisieMblX
pesynbTarax (B otyete).

BA3VICHASI OCb pomxHa 6biTb coBMelleHa ¢ LLEEHTPA/IbHOW OCbIO.

TECT-OBBbEKT pasmeliaoT HENOCPeACTBEHHO Ha nepepgHeili MOBEPXHOCTW AETEKTOPA. LieHTp
kpas TECT-OBBbEKTA gonxeH 6biTb ycTaHosfneH no BA3VICHOWM OCU MYUKA PEHTFEHOBCKOIO W3-
NIYYEHWNA. OTknoHeHne oT BASVUCHOW OCWU 6yaeT cHmkaTb oueHky ®YHKLUMW MEPEJAUM MOAYNS-
LN, BABVCHAA OCb moxeT 6biTb onpegeneHa no makcumymy MTF npu pasnuuyHbix cmeweHuax TECT-
OBBEKTA.

Pekomengyetcs, uTtobbl nonoxeHne TECT-OBBEKTA u MYYKA PEHTIFEHOBCKOIO N3NYYEHUA
6b1710 NPUBA3aHO K LeHTpy BxogHoi MNOCKOCTU MPUEMHUKA N3OBPAXXEHWA. Ecnn 310 He peanunso-
BaHO, HEOOXOAMMO COBMECTUTb NosioxeHune ueHTpoB MYYKA PEHTFEHOBCKOIO U3NYYEHWNA n TECT-
OBBEKTA.

B koHcburypauum, npeacrasneHHoil Ha pucyHke 2, JVA®PATMA Bl v JOMO/IHUTE/bHbLIA oUBTP
[O/MKHBI 6bITh pasMelLieHbl B HenocpeacTBeHHol 6113ocTn oT ®OKYCHOIO MATHA PEHTTEHOBCKOW TPYB-
K. AVAD®PATMbI B2 n B3 moryT ucnosib3oBaTbCsA, HO MOTYT ObITb UCK/KOYEHbBI, €C/in ByaeT fokasaHo, YTo 3To
He MoBMusieT Ha pesynbTaTbl usmepeHuini. JUAGPAIMA Bl u (ecnm ncnone3yetcs) AVMAGPAIMA B2, a Takxe
OOMONHUTENBHbIA ®UNBTP A0MXHbI 6biTh B (OUKCUPOBAHHOM MOMOXEHUM N0 OTHOLWEHMID K POKYCHOMY
MNATHY. ANADPATIMA B3 (ecnu ncnonb3yetcs) n MOBEPXHOCTb AETEKTOPA pomkHbl doukcmpoBaTbCsa Apyr
OTHOCUTE/IbHO Apyra npu pasnnyHbiX pacctosaHnax ot POKYCHOIo NMATHA. KesagpatHas AVNA®PPAITMA B3
(ecnn ncnonb3yeTcs) Ao/MKHa ObiTb pacnosiokeHa Ha pacctostHum 120 MM nepepq BxogHok MOBEPXHOCTbLIO
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OETEKTOPA un nmetb pasmepbl, o6ecneunsarolyme peHtreHosckoe nose B MNJIOCKOCTW MPUEMHUKA N30-
BPAXXEHUA pa3mepamu He meHee 160 * 160 mm. ANEPTYPY OVA®PATMbl B2 MOXHO U3MEHATb Tak, YToObI
npy nameHeHun paccrosaHusa NYYOK PEHTFTEHOBCKOIO UN3NYYEHWA ocTtaBancs CTporo KosisiIMMMPOBAaH-
HbIM. Pa3mepsbl 06ayvyaemoro nonst Ha MOBEPXHOCTW AETEKTOPA fo/mkHbl 6biTb He MeHee 160 *160 mm.

Ocnabnswwme ceoiictea AVNADPPAIM fO/MKHbI ObITb TakMMK, YTOObI PEHTTEHOBCKOE W3/ly4yeHue, npo-
weAlwee yepes 3arpaxgatlime o6nactv, He BAUSAAO Ha pe3ynbTaTbl N3MEpPEeHWUi.

ANEPTYPA ANA®PATMbI Bl gonxHa 6bITb 4OCTAaTOYHO 60/bLWONM, 4TO6bI MONYTEHb peHTreHoBCKOro
nyyka HaxoAunacTb BHE YYBCTBUTE/IbHON 061aCTU KOHTPOsSILHOrO geTektopa (KOHTponbHoro JO3VIMETPA)
R1 n AMEPTYPbl AVA®PAIMbI B2 (ecnv oHM mucnonb3ytoTcs).

KoHTponbHbI aeTekTop R1 ucnonb3lyeTcs ANA NOATBEPXAEHUA KOppekTHol paboTel PEHTIEHOB-
CKOI'oO rEHEPATOPA. OH moxeT 6bITb pacnonoxeH BHyTpu NYYKA PEHTFTEHOBCKOIO U3NYYEHWA, ko-
TopbiM 06nyyatoT MOBEPXHOCTL AETEKTOPA, ecnv OH OTHOCMTENbHO NPO3payYeH U He MMeEeT BCTPOEHHbIX
3/1eMEHTOB, B NPOTUBHOM C/ly4yae OH AO0J/DKeH ObiTb NOMELLEH BHE TOM YacTu nydyka, KoTopas NpoXoauT yepes
anepTtypy B3. MNorpelwHocTb (CTaHAapTHOE OTK/IOHEeHMe la) 3TOro KOHTPOJIbLHOMO AeTekTopa A0/KHA 6biTb He
60nee 2 %. COOTHOLWIEHUA MexXAy NokasaHMsMN KOHTPOIbHOTrO geTekTopa u 3HavyeHnem KEPMbl B BO34YXE
B MTOCKOCTU MPUEMHUNKA N3OBPAXEHWA pgomkHbl 6bITb onpegeneHbl ana kaxporo KAYECTBA AN3-
NYUYEHUA (cm. Takke 4.6.2). Ana ymeHbweHnsa agpgpektoB OBPATHOIO PACCEAHUA oT 06bekToB no3aau
npYeMHMKa J0/MKHO BbiTb 06ecneyeHo MUHMManbHOe paccTosHue 500 MM A0 KaxAoro n3 aTUX 06bEKTOB.

MpumMmeyaHune -Ha kanmbpoBKy KOHTPOSILHOMO AeTeKTopa MOryT BvsTh: nonoxeHuwe AOMNOJHATEIBHOIO
OUNBTPA 1 nonoxeHne LITOPOK B u3slyyatene. MoaToMy M3MEHEHME UX MOMOXEHUs TPeByeT NepekasIMbpoBKA KOHTPOSIb-
HOro feTekTopa.

MpeAcTaBneHHas reomMeTpus UCMONb3YeTCH Kak ANS MOAYyYeHUs M306paxeHns OfHOPOAHOro nons B
MNOCKOCTUN MPUEMHUKA N3OBPAXEHUA (ana oueHkn ®YHKUMWN MPEOBPA3OBAHUA n CMNEKTPA
MOLLHOCTW LWWYMA), Tak 1 gna nonyyveHuss nsobpaxenHms TECT-OBBEKTA (cm. 4.6.6). MNMpn BCcex namepe-
HUAX AO/MKHA ObITb 3KCNOHMpPOBaHa ogHa u Ta xe obnactb MOBEPXHOCTW AETEKTOPA. MNonoxeHne LeH-
Tpa 3Toi 06/1acTV N0 OTHOLUIEHUID NIMOO K LIEHTPY, NGO K rpaHnLam LUMpPOBOro PeHTreHOBCKOTO MpUeMHMUKa
[OJ/DKHO ObITb 3athrKcmpoBaHo.

Bce n3mepeHus fosxHbl GbiTb BbINOIHEHbI C UCMO/Ib30BAHNEM OAHONM W TOI Xe reoMeTpun ChEMKM.

Mpn onpegenenun CMEKTPA MOLWHOCTU WYMA wmm oYHKUWW TMPEOBPA3OBAHUA TECT-
OBBEKT ypanstor.

MpumeyaHune - Tpn onpegeneHun CMNEKTPA MOWHOCTU WYMA wm ®YHKUAN NMPEOBPA3OBAHNA
TECT-OBbEKT He 1cnonb3ytor.

PucyHok 2 - TeomeTtpust 06nyveHns LAPPOBOIO NMPYEMHWKA PEHTTEHOBCKOIO M3OBPAXKEHWA npu
onpegeneHnn YHKUW NMPEOBPA30BAHNA, CMEKTPA MOLWHOCTU WWYMA 1 @YHKUMW MEPEOAYN
MOAYNAUNN (ncnonb3yetca TECT-OBbEKT)
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4.6 YcnoBus 3KCNOHUPOBaHUA

4.6.1 Obwume ycnoBus

Mepea ntobbiMKU UCTIBITAHUAMU AOMKHA ObITb NpoBEeAEHa KanMbpoBka LM(POBOro PEHTIEHOBCKOrO Npu-
eMHWKa, T.e. NpoBefeHbl BCe ornepauuu, Heobxoaumble ANA KOPPEKLUM AaHHbIX B COOTBETCTBUM C pasfe-
nom 5. Bce cepun namepeHuin AomkHel 6biTb BbINONHeHb! 6€3 nepekanmbposkn LIMOGPOBOIO MPUEMHUKA
PEHTTEHOBCKOIO M3OBPAXKEHUA. KannbpoBku CMeLLEHUA UCKNIoYEHbI U3 aToro TpeboBaHus. OHU Mo-
ryT ObITb MPOBEAEHbI, KaK NPW KNMHUYECKOM MCMNONb30BaHWUM annapara.

YpoeeHb KEPMbl B BO3YXE pomkeH 6biTb BbIOpaH TakuM, KOTOpPbI ucnonb3ayetcs, korga LINOPO-
BOW MPUEMHWK PEHTIEHOBCKOIO N3OBPAXKEHUSA npuMEHSIIOT B KNTMHUYECKON npakTuke. Takoii ypo-
BeHb KEPMbIl B BO3[JYXE Ha3bIBalOT «HOPMasnbHbIM YPOBHEMY . [lOIKHbI ObITh BLIOpaHLI MO KpaHEN Mepe
ABa aononHutenbHblx ypoBHs KEPMbl B BO3AYXE: oauH B 3,2 pa3a Bbille, APYyroi — B 3,2 pa3a HUXe «HOp-
MarnbHOro ypoBHs». Mpu nameHeHun yposHa KEPMbl B BO3AYXE (B npeaenax ogHoro PE2KUMA MNOINYYE-
HUA N3OBPAXKEHWIW) He ponyckaercsi uameHenne Hactpoek LIMGPOBOMO NMPUEMHUKA PEHTIEHOB-
CKOI'o N3OBPAXKEHWA (Hanpumep, yCUNEHUA U T.4.).

MpumedaHune — KoapdnumeHT 3,2 B YPOBHSAX 03kl BblLIE U HUXKE «HOPManbHOro» NpUubnU3uTeNLHO COOTBET-
CTBYET CBET/LIM W TEMHbIM 006M1acTAM B NpeAenax 0f4HOro peHTTeHOBCKOro 30bpaxeHus.

OnuH unu Heckonbko PEXXMMOB MONTYYEHUA USOBPAXKEHWIA ¢ COOTBETCTBYIOLLIMMU «HOPMATTb-
HbIMW YPOBHAMUY» MOTYT ObITb BbIOpaHbl B 3aBUCUMOCTU OT KAIMHUYECKOTO npumMeHenunsa LINPPOBOIO MNPU-
EMHWKA PEHTTEHOBCKOIO M3OBPAXKEHWUA, a umeHHo:

PEXKUMA TMONYYEHUA WSOBPAXXEHUA 1: PeHTreHOCKONUSI — «HOPManbHblii  YPOBEHbY
20 Hlp £ 10 %;

PEXKMMA MONYYEHUNA N3OBPAXKEHWUI 2: Kapauonornyeckue UCCneaoBaHns — KHOPManbHbIN ypo-
BeHb» 200 HI'p £ 10 %;

PEXKUMA MONYYEHUA M3OBPAYKEHUIA 3: Cepust 3KCNO3NLIMIA — «<HOPMArbHBbI YpoBEHb» 2000 HIP
+10 %.

Hactpoiiku LNSPOBOIO NMPUEMHUKA PEHTTEHOBCKOI'O U3OBPAXKEHUA pomkHbl ocTaBarbcs
Heu3MeHHbIMU Ans kaxaoro PEXKUMA MONYYEHUA USOBPAXKEHWI. Korna BuiBupaertca apyroit PEXXUM
MONYYEHWA N3OBPAXEHWW, nactpoiiku LIUSPOBOIO MPUEMHUKA PEHTITEHOBCKOIO U3OBPA-
YKEHWUA moryT 6bITb U3BMEHEHDI; OZJHAKO OHW AOMMKHbI OCTABaTLCA NOCTOSIHHLIMU NpU paBoTe CUCTEMDbI B AAH-
HoM PEXXUME MOMYYEHUA M3OBPAXKEHWIA. Taioke MOXET BbiTb BbIGpaH 4ONOAHUTENbHDIN KHOPMAasb-
HbIl YPOBEHbY.

Wsmenenne KEPMbl B BO3[YXE ocywectsnsior nsmenennem AHOJHOIO TOKA PEHTIEHOBCKON
TPYBKWU nnu usmeneinem BPEMEHW 3KCMNO3ULUWN, unu Toka u BpeMeHun ogHospeMmeHHo. BPEMA 3KC-
MNO3NUMNN aomKHO COOTBETCTBOBATb 3HAYEHUAM, MUCMNOMb3YEMbIM B KIMUHUYECKON MPAKTUMKE ANA AAHHOro
LMePOBOIO NPUEMHUKA PEHTITEHOBCKOIO M3OBPAXKEHUA.

YcnoBua aKCnosnLMmM NpUBOAAT B OTYETE BMECTE C pe3ynbratamu (CM. pasaen 7).

Mpu usmenenun AHOOHOMO TOKA PEHTIEHOBCKOWN TPYBKWU unu BPEMEHW SKCMNO3ULINA He-
06xoaumo koHTponupoBatb KAYECTBO U3NYYEHUA (0HO A0MKHO BbiTb NPOBEPEHO HA CAMOM HU3KOM YPOB-
He KEPMbl B BO3[1YXE).

4.6.2 NU3mepenne KEPMbI B BO3AYXE

KEPMY B BO3[YXE Ha NOBEPXHOCTU AETEKTOPA namepsior coorsercrsytowmmu JOSUMETPA-
MW. Onsa stoii uenu LIMGPOBOM NMPUEMHUK PEHTITEHOBCKOIO USOBPAXKEHUSA yaansior us MYYKA
PEHTMEHOBCKOIO U3NYYEHUA u Ha ero MecTo NOMELLAIOT YyBCTBUTENbHLIN anemeHTt JO3UMETPA
(nocne QUASPAIMbI B3 B nnockoctu MOBEPXHOCTU OETEKTOPA). Heo6x0aMMO NpUHATL BO BHUMAHUE
yMeHbLleHne obparHoro paccesiiusi. Heobxoaumo onpeaenutb U 3anucatb B3aMMOCBA3b nokasanuii [JO3U-
METPA u KOHTPONbHOrO AeTtekropa (ecnu UCnonb3yeTca). 3Ty B3aMMOCBA3b MCNONb3YIOT ANS BbIMUCIIEHUS
3Ha4veHna KEPMbl B BO3AYXE va NOBEPXHOCTU OETEKTOPA, koraa sbinonHsiior SKCMNO3ULMKO ans
onpeaenexnua ®YHKLIMU NMPEOBPA3OBAHUA, CMNEKTPA MOLWHOCTU WWYMA u oYHKLUMN MNEPEJAYA
MOaAYNALUMN. Mpu SKCMNO3ULIMA B COOTBETCTBUMM C HACTOALLMM CTaHAAPTOM nonyyaercs 60nbLIoe YUCIO
n3o0paxkeHuii. B cBsi3n ¢ 3TUM pekoMeHayeTcs uaMepAaTb cymmapHyio KEPMY B BO3YXE u aenutb 310
3Ha4YEeHMe Ha Yncro n3obpaxkeHuin, nonyyeHHbIx 3a AKCMNO3NLNIO.

MpumeuvaHue — [ns yMeHbLUEHUS 06paTHOrO pacCeaHNA MOXHO NOMECTUTb CBUHLIOBLIA 3KpaH TOMLUHONR 4 MM
Ha paccTosHun 450 mm nozagu JO3UMETPA. Bbino akcnepuMeHTanbHo goKasaHo, YTO Npu STUX YCroBUsiX ypoBeHb PAC-
CEAHHOIO N3JTYYEHUA He npeBbiwaeT 0,5 %. Ecnu cBMHUOBLIA 3KpaH pa3MecTUTb Ha paccTtosHun 250 MM, ypoBeHb
PACCEAHHOIO U3NMYYEHWUA He npeBbicuT 2,5 %.
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Ecnu LJNOPOBOW MPUEMHUK PEHTFEHOBCKOIO M30BPAXKEHUS HeBO3MOXHO yaanuTb, KEPMA
B BO3OYXE Ha MOBEPXHOCTW OETEKTOPA MOXET ObITb BbIMMCIEHA MO 3aKOHY 06paTHbLIX KBaapaToB pac-
crosiHus. Ons storo KEPMY B BO3YXE uamepsitloT Ha pasnuyHbix pacctoaHuax ot POKYCHOIMO MATHA
nepea NMOBEPXHOCTBHKO OETEKTOPA. lMpu npoeBeaeHun 3Tux U3MEpeHun cnegyet usberatb usnyveHus,
paccesiHHoro ot MOBEPXHOCTU OETEKTOPA. PekoMeHgyeTcs, 4TOObl MUHUMArbHOE pacCTosiHue Mexay
MOBEPXHOCTbBKO OETEKTOPA u yyBcTBUTENbHBLIM 3nemeHTom JO3UMETPA coctasnsno 450 mMm.

Ecnu ucnonb3yeTcss KOHTPOMbHLIN AETEKTOP, TO CTPOAT CMEAYIOLLYI0 3aBUCUMOCTb Kak (OYHKLMIO pac-
crosiHus d mexagy POKYCHbIM MATHOM v AOSNMETPOM:

fd MokasdaHue KOHTPONBHOro AeTekTopa
(@)= MokadaHue f03MMeTpa

SkcTpanonupys 3Ty NpUONM3UTENBHO MUHEWHYI 3aBUCUMMOCTb A0 paccrosHus mexay ®OKYCHbIM
NATHOM n MOBEPXHOCTbBIO AETEKTOPA rg;p , nONy4aloT OTHOLLEeHMEe nokasaHui AByx npubopos Ha pac-
CTOSIHUM rgyp, YTO NO3BONAET onpeaenuTs yposeHb KEPMbl B BO3JYXE Ha MOBEPXHOCTU OETEKTOPA
[Ns KaXKg0ro nokasaHus KOHTPONbLHOTO AETEKTOopa.

Ecnu KOHTPONbHbIA AETEKTOP HE UCMONB3YETCH, TO CTPOAT 3aBUCUMOCTb KBAAPATHOIO KOPHSA U3 obpar-
Horo 3HaveHus nokasanusa JO3SUMETPA ot paccrosaHus mexagy $OKYCHbIM MATHOM n JOSUMETPOM.
MoBTOpPAA Npoueaypy SKCTpanonaumMy, NPUBEAEHHYIO BbilLe, NOAy4aloT uckomoe 3HadeHne KEPMbl B BO3-
OYXE Ha MOBEPXHOCTW OETEKTOPA.

MpuMmedyaHune — Ona ymeHbleHus enusHus PACCEAHHOIO U3NYYEHUA moxeT 6biTb UCMONb30BaH CBUH-
LIOBBI NIUCT TOMLWMHOI 4 MM, NoMeLleHHbI neped NMOBEPXHOCTbLIO AETEKTOPA.

4.6.3 «OCTATOYHbIE» CUTHATDbI

«OCTATOYHBIE» CUTHATBI BnusAoT Ha pedynbrarbl nsmepeHust CINIEKTPA MOLLHOCTU LLYMA, cne-
OOBAaTENbHO, OHN BNUAIOT Ha M3MEpPEHNEe KBAHTOBOW 3d®EKTUBHOCTU PETMCTPALIUN.

Mockonbky «OCTATOUHBLIE» CUTMHATbI BO3HMKAIOT NPU KMUHUYECKOM NPUMEHEHUU cuctemol, LINd-
POBOW MPUEMHWK PEHTIEHOBCKOIO WU3OBPAXKEHUSA crieayeT KOHTPONMPOBATL NpU napamerpax
CbEMKU, COOTBETCTBYIOLLMX KInuHU4eckomy pexxmmy. «OCTATOUYHbLIE» CUMHATDBI onpeaensior otaenbHO.
Mocne aToro nony4airT KOPPEKTMPOBaHHbIN B cOOTBETCTBUM ¢ «OCTATOUYHLIMU» CUTHANAMW CMNEKTP
MOLUHOCTW LUYMA. Ons oueHkn «OCTATOUHbIX» CUMHANOB He Tpebyetca kakux-nmbo AONONHUTENb-
HbIX NpoLeAyp NONyYEeHUst NU300PaAKEHUI, MOCKOSbKY PacHET MOXET ObITb BbINOMHEH HA OCHOBE U300paXeHun,
nony4eHHbix Ana oueHku CMNEKTPA MOLLHOCTU WWYMA [11], [12], [13],

4.6.4 3KCNO3UNLUUA ana onpeaenenna PYHKLUWN NMPEOBPA30OBAHUA

Hacrtpoiiku LLMOPOBOIO NPUEMHUKA PEHTITEHOBCKOIO N3OBPA>KEHUA fomkHbI GbITh TAKUMK
e, Kak U B criyyae nony4veHusi usobpaxenua TECT-OBbEKTA. Ycnosua SKCMO3ULIUN aomkHbl cOOTBET-
CTBOBaTh reOMETPUM, NPEACTABINEHHON HA pUCyHKe 2, HO 6e3 TECT-OBbEKTA. KEPMY B BO3YXE uame-
patoT B cooTBeTcTBUM C 4.6.2. PYHKLIUIO NMPEOBPA3SOBAHWNA onpeaensior B AuanasoHe A03 OT Hyna A0
YeTbIPEXKPATHOTO NPEBbLILUEHUS KHOPMASILHOTO YPOBHSY.

SYHKLNIO NPEOBPA3OBAHNA ans nynesoro yposHss KEPMbl B BO3AYXE MoxHO onpeaenaTb no
«TEMHOMY» U300pakeHUIO, NONyYEHHOMY MPU TEX XKE YCNOBUSAX, UTO M ODLIMHOE PEHTIEHOBCKOE M300paXxkeHune.
MunumansHbiii yposedb KEPMbl B BO3[JYXE He A0nXeH NpeBbIlaTh NATYIO 4YaCTb KHOPMAarbHOIOo YPOBHS».

B 3aBucumoctu ot suaa GYHKLIMN NMPEOBPA3OBAHUA namenserca yucno Heobxoaumbix SKCIMO-
3ULIMW: ecnn Hy>HO NPOBEPUTL NULLL NMHEHOCTL GYHKLIM MPEOBPA3OBAHUA, gocrarouno natu IKC-
MO3ULIMW, no3bl Npy KOTOPLIX paBHOMEPHO pacnpeaeneHsl BHYTpu Tpebyemoro auanasona. Ecnn onpeae-
nsoT nonHyio YHKLMIO MPEOBPA30OBAHUA, To KEPMA B BO3AYXE pomkHa U3MEHATLCH Tak, YToObl
MaKCUManbHOE yBENUUYeHue AeCATUYHOro norapudma ao3bl O6bino He 6onee 0,1. KAMECTBO U3NYYEHUA
ansa Bcex 3Hadyenuin KEPMbl B BO3[JYXE nomKHO 0CTaBaTbCs HEU3MEHHBIM U AIOSMKHO ObiTb NPOBEPEHO ANA
€amMoro HU3KOro YpoBHS A103bl. B criyuae OTKNOHEHMSt OT 3TMX TpeGOoBaHUI MOXET ObiTb YBENUYEHO PaCcCTOs-
Hue mexxay POKYCHbIM MATHOM n NMOBEPXHOCTbLIO AETEKTOPA.

4.6.5 SKCNO3uLA ana onpeaeneiua CMEKTPA MOLWHOCTU WYMA u «OCTATOYHbIX»
CUIrHANOB

Hacrpoiiku LIM®POBOIO NMPUEMHUKA PEHTITEHOBCKOI'O USOBPAXKEHUA aomxHbI ObITh TakMMu
XKe, KaK U B cny4vae nonyyeHus usobpaxennss TECT-OBBEKTA. Ycnosusa SKCMO3NLUNU aomiHbl COOTBET-
CTBOBaTb reOMETPUU, NPEICTABNEHHON Ha pucyHke 2, Ho 6e3 TECT-OBbEKTA. KEPMY B BO3YXE uswme-
PAOT B COOTBETCTBUM C 4.6.2.
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Ona nonyyenus CMEKTPA MOLHOCTU WWYMA (ucnonb3yemoro BMOCREACTBMU ANSi BblYUCMEHUSA
DQE) npuMeHsIloT kBagpaTHyto obnacte pasmepamu npubnuamtenbHo 125 x 125 MM, pacrnonoXeHHylo 3a
ksaapatHoit JUAGPATMOW B3 ¢ pasmepom okHa 160 x 160 MM B LIGHTPANLHOM YacTh NPUEMHMKA.

HaGop aaHHbLIX AOMKEH coepxaThb, NO KpanHen mepe, Ny, cneayoLmx Apyr 3a pYroM He3KCNOHMPO-
BaHHbIX U306paxeHuit n Ny, cneaylowmx Apyr 3a ApYrom 3KCMOHUPOBAHHBIX N300PAXKEHUIA, MPUYEM KaXKA0E
n300bpaXkeHWe JOMKHO MMETL NO KparHen mepe 256 nukcenen no Kaxxaon U3 NpoCTPaHCTBEHHbLIX KOOPAMHAT
B obnactu, npegHasHa4YeHHol ans oueHkn CMEKTPA MOLLIHOCTW LUYMA. Bce oTaenbHble U306paxeHus
AOIKHbI GbITh NONYYeHbl Npu oAHKX U Tex xe KAYECTBE U3JTYYEHWA n KEPME B BO3[YXE. Mocnegosa-
TENbHOCTb MOMy4EHNA U30OpaKeHnit nokasaHa Ha pucyHke 3. Ny, npescTaBnaer coboit UMcno n3oBpakeHun.
OHO AOMKHO BbITb PaBHO MO KpaiiHell Mepe 64 1 BbITb BCerga pesynbsTatoM BO3BEAEHUS Yncra «2» B Kakylo-
nmbo cTeneHb (ganee no TEKCTY «CTEMEHb Yucna 2»).

Ona npegoTBpalLeHns BNMAHUS Ha pesynbTaTbl U3MEPEHUIA NEPEXOAHLIX NPOLECCOB HEOGX0AMMO Npu-
HUMaTk BO BHUMAHWE MULLb T€ HEAKCMOHUPOBAHHBIE U 9KCTIOHMPOBAHHBIE N300PaXKEHUSA, KOTOPbIE CNEAYIOT 3a
onpeaeneHHbIM YUCIIOM U3oBpakeHuii. Yncno onyckaemblx AN aHanu3a u3obpa)KxeHui 3aBUCUT OT 3HAYEHURA
«OCTATOUHbIX» CUTHATOB LNePOBOIO NPUEMHUKA PEHTITEHOBCKOIO N30OBPAXKEHNA. MoxHo
NPeanoXuTb CNEeaYIOWMIA KPUTEPUIA: CPEAHEE 3HAYEHNE APKOCTU NEPBOTO COXPAHAEMOro 3006 pa)KeHus B no-
crnefoBarensHOCTU 13 Ny, U300paKeHnit He JOMKHO OTNnMYaTLCA Gonee Yem Ha 2% OT CpeHero 3HaYeHns
BCEX COXPaHEHHbIX N300paXkeHuin AaHHON NOCNea0BaTENbHOCTH.

N4 nocnegHux nsoBpaxkeH
{cepyn HA 1 3M), ncnonbayembix

ana aHanusa
_— “—
MzoBpaxeHns,
ucronb3yeMble gna aHaMs8 oo —
NaoBpaxenna, e .
uenonbayeMble O aHanM3a
—————————— ———

CepwAa HeaKcnoHMpoBaHHbIX CepKA 9KCMoHNPOBaHHbIX
nsoBpaxeHun (HA) usoBpakeHumi (M)

PucyHok 3 — MocnegosaTenbHOCTb M3obpaxeHuid 4ns onpeaeneHna CMEKTPA MOLWHOCTW LUYMA u
«OCTATOMYHBIX» CUTHAIIOB

MpumedaHune — MuHUManeHoe YnUCno coxpaHAeMbIX I/I306pa)KeHVII7I onpegenAeTcA AByMaA Tpe6OBaHVIF|MMZ

—yucno nsobpaxenuin ana onpeaeneHns « OCTATOYHbBIXy CUMHATIOB ¢ TouHOCTBIO, 60onbLUEl YeM
5 % pomkHO ObITb AOCTATOYMHO GOmMbLUKMM, TaK KaK B 3TOM Criyyae HeoOxoaumo obecneuntb Tpebyemoe pas-
peLueHue no vacrote. HeoBxoanMo UCKMIOYNTEL NPOLEAYpPY AOMOMHEHNUS HYNSIMU OTAENbHBIX OTYETOB Nepes
BbINOMHEHneM npeobpa3oBaHua Oypbe. Takum 06pa3om, ecnu ucnonb3yeTtcs GbicTpoe npeobpasosaHue dy-
pee (Brd), uncno oTYETOB AOMKHO ObITh PABHO CTENEHU Ynucna 2. [ns BbIMONHEHUsI 3TOro TpeboBaHusa ao-
CTaTo4HO 64 n3obpaxkeHui;

— MUHMManbHO HeoBXoAUMOE YNCNO HE3ABUCUMLIX MUKCENeE ABNSIeTCA cneacreBuem Tpebyemon Tod-
HOCTM, KOTOpAas OnNpeaensieTcss MMHMMAanbHbIM YicnoM obnactei untepeca (ROI). Ina onpeaeneHus aByx-
mepHoro CMEKTPA MOLLUHOCTU LLIYMA ¢ norpeLuHocTbio 5 %, Tpebyetcsi He MmeHee 960 nepekpbiBalowmxcs
obnacreli ¢ CyMMapHbIM YUCITIOM HE3ABUCUMbIX NUKCENer NpubnuanTensHo 16 MIH (Mpu 3agaHHOM pasmepe
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obnactu). Mpoueaypbl yCpeaHEHUs U CrNaXXuBaHUs AaHHbIX, KOTOPbIE UCMONb3YIOT B AanbHeWLWweM Ans nony-
YeHUsA ceveHust byHKUMM BOOMNb OAHOW M3 KOOPAWMHAT, MO3BONAT CHU3UTL TPEOyemMoe YMCNo He3aBUCUMBbIX
nuMKcenen Ao YeTbipex MUNMMOHOB (Npu 3ToM obecneunBaeTca HeoOxoaMmasi TOYHOCTb). JnA BbINONHEHUSA
aroro TpeGoBaHua 4OCTaTo4uHO 64 n3oOpa)keHun.

B npouecce BbinonHeHuss SKCMO3ULIUA He aonyckaeTca N3MEHeHNe HaCTPOeK CUCTEMBI.

N3obpaxeHua ana onpegenenusi CMEKTPA MOLWWHOCTU WWYMA n «OCTATOYHbIX» CUIHAIIOB
AOIKHbI ObITh NONY4YeHbl Npu TPex pasnuyHbix ypoeHsax KEPMbI B BO3YXE (cM. 4.6.1) ans kaxgoro PEXKU-
MA MONYYEHUA U3OBPAXKEHWUA: 0aHOM «HOPManbHOM» W [ABYX APYIMX, OTAMYAIOLMXCA OT «HOPMAarlb-
HOro» B 3,2 pasa (B 60nbLUyIO U MEHBLLYIO CTOPOHLI). 3TU TpeboBaHus npuBeaeHsl B Tabnuue 2 (cMm. 4.6.7).

4.6.6 9KCNo3nluns ¢ TECT-OBbEKTOM

Yenosust SKCTMNO3ULIUN aomkHbl COOTBETCTBOBATL rEOMETPUN, NPeACTaBNeHHON Ha pucyHke 2. TECT-
OBbEKT nomewator HenocpeacTeeHHo Ha MOBEPXHOCTb AETEKTOPA. TECT-OBbEKT pacnonaraior Ha-
KIMOHHO MOA YINOM a K OCW, NaparnmnenbHON KOMOHKaM UMK psiaaM MaTtpuubl u300paXxeHusi, npuyeM yron a
BbIOUpaloT B AnanasoHe ot 1,5 ° no 3 °.

MpumeyaHune — MeToa, nCronb3yloWwmii perucTpauuto nsobpaxeHus «HaknoHeHHoro TECT-OBbEKTA» (oTHo-
cuTenbHO pagoB u konoHok MATPULIbI UBOBPAXKEHUA) npuHAT 1 B Apyrux ctangaptax (cM. MCO 15529 n UCO 12233)
1 NpefcTaBneH B pa3nuyHblX Mybrnmkauusx, nocsaweHHbIx onpegenexunio ®YHKLWKU NMEPEJAYUN MOOYNALIMA.

Monoxenne TECT-OBbEKTA A05mkHO GbiTh OTPerynMpoBaHo Tak, urobbl nnockocts TECT-OBbEKTA
Gbina nepnenaukynapHa Kk BASUCHOM OCU MYYKA PEHTIEHOBCKOIO U3NYYEHWA, a kpait TECT-
OBbEKTA 6611 MakeumansHo 6nu3ok k BASUCHOW OCU NYYKA PEHTTEHOBCKOIO U3JTYUEHUA.

[MpuMeyaHmne — OTKINOHEHUA OT U eanbHOW YCTaHOBKW NPUBEAYT K 3aHUXEHMIO olueHkn MTF.

B npouecce ucneiraHuin gomkHbl ObiTb caenansl ase 3KCIMO3NLIMU ¢ TECT-OBBbEKTOM, nomelyeH-
HeiM B MYYOK PEHTIEHOBCKOIO USNYYEHUA: nepsasn, koraa kpain TECT-OBbEKTA opueHTupoBaH
npubnuanTenbHO BAOMb KOMIOHOK, U BTOpasa — KOraa Kpain opueHTUpoBaH Baonb psaaos MATPULIbI U3OBPA-
YXEHWA. PacnonoxeHue apyrux anemMeHToB reomMeTpuu (CM. PUCYHOK 2) He uaMmeHseTca. Mpu HOBOM pacno-
noxeHnn TECT-OEBbEKTA HeoBXx0AMMO CHOBA OTPErynMpoBaThb €ro MONomKeHne oTHocuTensHo BASUCHON
OCU MYYKA PEHTFEHOBCKOIO N3NYYEHUA.

M3o6paxeHus ans onpeaeneHna MTF qomkHbl ObITb NoNyyeHsbl NPU 04HOM U3 Tpex ypoBHeit KEPMbI B
BO3JYXE (cM. 4.6.1) ansi BbiGpaHHoro PEXKMMA MONYYEHUA M3OBPAXXEHUIA. ina kaxaoro PEXKUMA
MONYYEHNA N3OBPAXKEHWA MTF oLeHMBaIOT OTAENbHO.

[ns nsobpaxeHuit, nony4eHHbIX Ans oueHkn MTF (ocobeHHo npu HU3koMm ypoBHe KEPMbl B BO34Y-
XE), pexomeHayeTcsi NpOBOAMTL Npoueaypy ycpeaHeHusi. 3HaueHne MTF Ha yactote HaikBucra He AOMKHO
U3MEHATLCA Bonee 4eM Ha 5 % NPU NOBTOPHBLIX U3MEPEHUSIX.

4.6.7 0630p Bcex HeobxoaumbIx IKCMO3ULIUNA

B Ttabnuue 2 npeacrasneH Habop Bcex Heobxoaumbix SKCMO3ULIMIA. [ina Bcex ykasaHHbIX yPOBHEI
KEPMbI B BO3YXE aonyckaercs oTknoHeHue + 10 %.

Tabnuya 2-Heobxogumele IKCMNO3NULINMA

PEXXUM NMONYYEHUSA USOBPAYKEHWUI

Moapasaen/nyHKT
HacToSIYero cTaHaapTa 1 | 2 | 3
KauyecTtBo uanyvenun RQA; | Kavectso uanydenun RQA; | Kavectso usnyyeHus RQA;
4.3 Yerosusi «HOPMaribHbI YPOBEHb» «HOpMarsbHbIA YPOBEHbY «HOPManbHbI YPOBEHb»
; 20 Hlp; 00 Hlp; 2000 Hlp;
napameTpbl CbeMKM 1 napaMeTpbl CbEMKM 2 napameTpbl CbeMKU 3
4.6.4 OYHKUNA [wrana3soH ot 0 [Ownana3oH ot 0 Ovwana3soH ot 0
NMPEOBPA3OBAHNA no 80 Hlp [o 800 Hlp Ao 8000 HIp
4.6.5 CIEKTP
MOHOC T VA 6,20 1 64 HID 60, 200 u 640 HIP 600, 2000 1 6400 HIp
CUMHATIbI
466 OYHKUMA TIEPEMIA- |  Opo nauenme 3 6,20 | OpHo awaqenmie ua 60, 200 | OAHO 2HaueHme us 600,
4 MOAYNALIUKA (u,v) unun 64 Hlp unu 640 Hlp 6400 HIp
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5 Koppektnposka HEOBPABOTAHHbIX OAHHbIX

[onyckaetcs cneayioLias NnUHenHasa u HezaesucumMas ot Buaa u3obpaxeHus koppektuposka HEOBPA-
BOTAHHbIX JAHHBIX ans nonyvyeHus YHKUUN MPEOBPA3SOBAHUA, CMEKTPA MOLLHOCTU LUYMA u
SYHKLUUU NEPEOAYM MOAOYNALINN.

Bce KoppekTupoBKkM (€CNM OHWU NPOBOAATCS) AOIMKHbI COOTBETCTBOBATL KMMHUYECKOMY PeXUMY paboTbl
CUCTEMbI:

— KOPPEKTUPOBKA, MPKU KOTOPOI AedEKTHLIE NMUKCENU MOTYT ObiTb 3aMEHEHbI COOTBETCTBYIOLLMMU 3HA-
YEHUAMMU;

— KOPPEeKTUPOBKA B YCNOBUAX paBHOMepPHOro obny4eHuss MOBEPXHOCTU OETEKTOPA, BknioyaroLlas
B cebs:

1) KOppeKunto HeOAHOPOAHOCTU PEHTIEHOBCKOIO MOsA,

2) KOMNEHCaUUo COCTaBIAIOLLEN CUrHana B OTCYTCTBME PEHTIEHOBCKOrO U3fy4YyeHust («KTEMHOBbIX TO-
KOBY»),

3) BblpaBHUBaHWUE KOIDDULMEHTOB Nepeaaymn OTaeNbHbIX KaHAMOB;

— KOMNEeHcauusi reoMeTPUYECKNX UCKaXKEHNIA.

MpumevaHua

1 B HeKOTOpbIX AeTeKTOpax aBTOMaTUYECKN OCYLLUECTBNAETCA NUHENHan obpaboTka usobpaxeHui. Mo-
Ao6Has obpaboTka gonyckaetca (B Ka4eCTBE UCKIIOYEHNST), ECNIU OHA ABNSIETCA NMUHENHOW U HE3aBUCUMOW OT
BUAA M300paxkeHUs.

2 CyuTatot, 4yto 06paboTka ABNAETCA HE3aBUCMMOI OT BUAA U30BGPaXKEHMs, eCNu OHa NMPUMEHUMA KO
BCEM U306paXkeHUsAM, MOMyYEHHbIM PasnMYHbIMKU cnocobamu.

6 Onpegenenne KBAHTOBOW 3®®OEKTUBHOCTU PEFMCTPALIMA

6.1 Onpepenexue u hopmyna ana DQE(u,v)

dopmyna ans 4acToTHO-3aBucUMOi KBAHTOBOW 30 SEKTUBHOCTU PEMUCTPALIMM DQE(u,v) nme-
€T CneayoLwmn Bua:

W,w.v)

DQE = G*MTF? .
QE(u,v) (u,v) W, )

)

OHa npuseaeHa B [4] (BbipaxkeHue 2.153).

B Hactoswem cravaapre CMEKTP MOLWHOCTU LWYMA Ha Bbixoae W, «(u,v) pomieH ObiTh nepe-
cynTaH B cooTeeTcTBMM C pesynbratamm oueHkn «OCTATOUHBIX» CUMTHANOB B W, ¢ corrected(t;V) (B CO-
oreercTBum ¢ 6.3.2). CNEKTP MOLLUHOCTU LUYMA Ha Bbixoae Wyt corrected(Us V) W PYHKLIMIO NEPEOAYN
mMoaynAaunnm MTF(u,v) UMePOBOIO NPUEMHUKA PEHTITEHOBCKOIO UM3OBPAXKEHUA BbluMCNAIOT C
ucnons3osanuem NIMHEAPU3OBAHHbIX OAHHbLIX. IMHEAPU3OBAHHDBIE OAHHDBIE nosnyyator, npumeHss
PYHKLNIO NPEOBPA3OBAHUA k MCXOQHBbIM OAHHBLIM (B cooTrBeTcTBUM C 6.3.1); OHM UMEIOT pa3mep-
HOCTb — YUCIO KBAHTOB Ha eauHuuy nnowaau. KoadpduumeHT ycunenma npuemHuka G Ha Hyneson MPO-
CTPAHCTBEHHOW YACTOTE [chopmyna (1)] aBnseTcs yacTbio (PyHKLUMN NPeoBpasoBaHus u NosToMy He
OIDKEH ONpeaenaTbCs OTAENbHO.

Takum oBpasom, paBoyas popMyna Ans ONPEAENeHns YacTOTHO-3aBUCUMON KBAHTOBOWN OdOEK-
TUBHOCTU PEMMCTPAUWNU DQE(u,v) B COOTBETCTBUM C HACTOALLMM CTAHAAPTOM UMEET BUA:

W, (u,v)
W, _uv)

o”tmrrec

DQE(u,v) = MTF?*(u,v) 2
rae MTF(u,v) — ®YHKUMA MEPEJAYN MOOYNAUNN LINePOBOIO NMPUEMHUMKA PEHTTEHOBCKOIO
N3OBPAXXEHWA, onpeaensiemasi B COOTBETCTBUM € 6.3.3;

W,,(u,v) — CMEKTP MOLLUHOCTU LUYMA paanauyuonHoro nons Ha MNMOBEPXHOCTW OETEKTOPA,
onpeaenseMblii B COOTBETCTBUK C 6.2;

Wout corrected(t,v) — CIIEKTP MOLLHOCTU LLUYMA Ha Bbixoge LINPPOBOIO NPUEMHUKA PEHTTE-
HOBCKOIO N3OBPAXKEHWNA, nepecunTaHHbIi B COOTBETCTBUM C pesynbratamu oueHkn «OCTATOYHbIX»
CUIHANOB, onpeaensemMbix B COOTBETCTBUM C 6.3.2.
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6.2 MapameTpbl, UCNONb3yeMbIe AN BbIYUCIICHUN

Iina onpeaenexns KBAHTOBOW 3dPEKTUBHOCTU PEMCTPALIUMU BuiuncnsioT BxoaHou (Ha MoO-
BEPXHOCTW AETEKTOPA) CMEKTP MOLWHOCTU LUYMA W,(u,v) no chopmyne

W, (u,v) = K.SNR? , 3)
rae K, — nsmepenHas KEPMA B BO3[1YXE, pasmepHoOCTb, MKIp;
SNR2 — BENW4UHa, paBHasa KBaApaTy OTHOLLEHUSA curHan — LIyMm, npuBeaeHHOMY K ao3e B MJIOCKO-
CTH I'IPVIEMHVIKA N3OBPAXKEHWUA, pasmepHOCTb, 1/(MM MKIP) (CM. KONOHKy 2 Tabnuupl 3).
B HacTosiLeM cTaHaapTe UCNOMb3YIOT 3HAYEHUS! SNR,f, no tTabnuue 3.

Tabnuuya 3-TlapameTpbl, Ucnonb3yeMble A5 BbMUCTEHUIA

KAUECTBO SNR;;?
U3NYYEHWS 1/(MM? MKTD)
RQA3 21759
RQAS 30174
RQA7 32362
RQA9 31077

2
JononHutenbHas nHdopmauus no Beluucnennio SNR. npuseseHa B npunoxenum B.
6.3 OueHka pa3nUYHbIX NapamMeTPoOB C UCMONIb30BAHUEM 3aPErMCTPMPOBaHHbIX U300paxeHUIA

6.3.1 JluHeapusauma gaHHbIX

JIMHEAPU3OBAHHBIE JAHHBIE Bbluncnsiot, npumensa ooparHyio ®YHKLINIO NMPEOBPA3OBAHUA
k UICXOOHbIM JAHHBLIM ana kaxgoro nukcensi. Mockonbky @YHKLUA NMPEOBPA3OBAHUA npeacraenser
co6oii 3aBucMMOocTb ypoBHS sipkoctn (MCXOOHBIE JAHHBIE) ot uucna kBaHTOB Ha eauHuuy nnowaaum, -
HEAPUWU3OBAHHbIE JAHHDBIE nmeloT pasmepHOCTb «4MCNO KBAHTOB HA €AUHULY NAOLWWAANY.

MpumeyaHune — [Ona nureiHon GYHKLIMU NMPEOBPA3SOBAHNA aTo BbIMUCNEHNE CBOAWUTCA K YMHOXEHUIO Ha
KoappuLneHT npeobpa3oBaHus.

SYHKLUNIO MPEOBPA3OBAHNA onpeaensior no u3obpakeHusm, NOnyYeHHbIM B COOTBETCTBUU C
46.4.

BbIx0AHOE 3HaYeHWe SIPKOCTU BbIMUCASIOT ycpeaHeHuem apkoctel B obnactu 100x100 nukcenen B
LEHTPE 3KCMOHMPOBaHHOW obnactu. 3HavyeHusa ApkocTu nukcenen asnarca MCXOOHbIMA JAHHBIMA, no-
nyyeHHbimm u3 HEOBPABOTAHHBIX OAHHDBIX, KOppekumMa KOTOpbIX BO3MOXKHA TOMLKO B COOTBETCTBUM C
TpeboBaHusaMu pasgena 5. CTpoaT 3aBUCMMOCTb 9TON BbIXOAHON BEMUUMHBI OT BXOAHOIO CUrHana, KoTopbii
npeacTaBnaer coboit YNCNO SKCNOHMPOBAHHbIX KBAHTOB HA eAuHULY nAowaaun Q [BbMUCAAETCS NyTEM YMHO-
»KeHusi 3HavyeHuss KEPMbl B BO3IYXE Ha 3HayeHue, npuBeaeHHoe anA 3aaaHHoro KAYECTBA U3NYYEHUA
BO BTOpPOW KONoHke Tabnuubl 3 (cm. 6.2)].

SKCnepUMeHTanbHble AaHHbIE JOMMKHBI OblTh CrMaXeHbl NPU UCNOSIb30BAHUKN COOTBETCTBYIOLWEN Crna-
»xusarowen yHkuun. Ecriv npeanonarator, yro PYHKUUA NPEOBPA3SOBAHUA saenaeTca nuHenHon (Bbl-
MONHAOT TONLKO NSATb 9KCMO3ULIMIA B COOTBETCTBUM C 4.6.4), Crna)uBaHue AOIMKHO ObiTb OCYLLECTBRNEHO NpU
UCMOMb30BaHUU NUHENHOW YHKUMU. Crna)keHHbIE AaHHbIE A0SMKHbI YAOBMETBOPATL CneayowmuMm Tpebosa-
HUAM:

— KBagpar koadhuyneHTa koppensauum R%°20,99;

— OTHOCUTENbHOE OTKMOHEHWE KaXKAoW 9KCNEPUMEHTANbHOM TOYKM OT COOTBETCTBYIOLLETO 3HAYEHUSA HA
CrNaXKeHHON PYHKUMM AOMKHO ObITb He bonee 2 %.

6.3.2 CNEKTP MOLHOCTU LUYMA (NPS), nepecyuTaHHbili B COOTBETCTBUM C pesynsTatamu OLEHKU
«OCTATOUYHbIX» CUITHAINOB

6.3.2.1 Onpeaenexune CMEKTPA MOLLHOCTU LWWYMA (NPS)

CMNEKTP MOLUHOCTU LUYMA Ha Bbixoge LIMPPOBOIO NPUEMHUKA PEHTIEHOBCKOIO U30-
BPAXXEHNA onpeaensitot no n3obpaxeHusiM, nosy4eHHbIM B COOTBETCTBUM € 4.6.5. B pesynsrate nonyyaior
asa CMEKTPA MOLLHOCTU WWYMA:

12



FOCT P M3K 62220-1-3— 2013

Wout(UV)dark~ CMEKTP MOLWHOCTW WYMA Ha Bbixoge UMPPOBOIO NPNEMHVKA PEHTFEHOB-
CKOIrO M30OBPAXXEHWA, nonyyeHHbln ans S HEe3KCNMOHMPOBAaHHbIX M306paXeHUii (TEMHOBbIE N306paxe-
HYA);

WOU(u,v)exp ~ CNEKTP MOLWHOCTW WYMA Ha Bbixoge UMPPOBOIrO NPMEMHUKA PEHTITEHOB-
CKOIo N3OBPAXEHWA, nonyyeHHblii Ana NIM aKCNOHWPOBAaHHbIX N306paxXeHUi.

YuyacTok nsobpaxeHus, ucnonblyemblin ana aHanusa NPS, nomkeH 6biTb pa3but Ha KBagpaTHble 30HbI,
Ha3blBaemMble obnactamm unHTepeca (ROI). Pa3vep kaxpgol obnactu uHTepeca A8 BbIYACIEHWUSA YACTHOrO
CMNEKTPA MOWHOCTW LWYMA pomxeH 6biTb 256x256 nukceneli. 9T obnactn MHTepeca AO/DKHbI nepe-
KpbiBaTbCsl Ha 128 nukceneli B 060MX (TOPU3OHTa/IbBHOM W BEPTWKA/IbHOM) HanpaBieHUsx (CM. pPUCYHOK 4).
MepBas 06nacTb MHTEpPeca HauYMHAETCH C BEPXHErO /IEBOrO yr/ia aHaM3npyemMoro yyactka n3obpaxenus. lMo-
cfle cMeLleHus Ha 128 nukceneil B ropy3oHTa/IbHOM HanpaB/ieHWM BNpaBo NOJyyaloT BTOPYH 06/1acTb MHTe-
peca, koTopas nepekpbiBaeTCsA HaMnos0BMHY € nNepBol obnacTblo. Creaytowyo 061acTb UHTEpeca noyyaioT,
nepemeLLas yxe BTOpyt 06nacTb Ha 128 nukcenei B ropM3oOHTa/IbHOM Hanpas/ieHuy BnpaBo. Ty npoueaypy
BbIMOSTHAOT [0 TeX Nop, NoKa He 3aKOHYWUTCS nepsBas ropusoHTasibHas nonoca. ONAaTb BO3BpALLAsACh K 1€BOM
CTOpPOHE M CMECTMBLUNCH Ha 128 nukcenel B COOTBETCTBYIOLLEM BEPTUKA/IbHOM Hanpas/eHUW, NoayyatoT BTO-
pyl0 rOpPU3OHTa/IbHYIO MOosocy. [lBUradachb B BEPTUKa/IbHOM Harpas/fieHWuuW, MnosiyyaroT cnegyrowmne nosockl [0
Tex nop, noka Becb aHa/IM3UPYEMbIA y4acTOK U306paxeHns (pasmepamu npmbnunsmTensHo 125 x 125 mm) He
6yAeT NoKpbIT ob6nacTaMK NHTepeca.

YCcTpaHuTb TpeHA (BO3HMKaKOLWMA B MPOLLECCe 3KCNEPMMEHTA) MOXHO npumeHeHnem kK JIMHEAPW3O-
BAHHbLIM JAHHbLIM ana kaxgoi o6nactn nHTepeca, ucnosb3yemMoit ans Bbluncnernuss CMEKTPA MOLHO-
CTW WWYMA, crnaxuBalroLlero AByXMepHOro nosintHoMa BTOpPOro nopsigka. 3HadeHus nonvHoma S(Xj,yj) Bblum-
TaloT u3 3HaveHnii IMHEAPN3OBAHHbBLIX AAHHBLIX [cM. hopmyny (4)]. Ons kaxpoi obnactn nHtepeca ROI
BblUMCNIAETCS fBYyMeEpHOe npeobpasoBaHve Pypbe 6e3 NpyMeHeHns Kakoi-nnbo dmnbTpauuy ¢ UCnonb3oBa-
H/EeM «NnaBatoLLnX» OKOH.

MprMeHsemoe AByxMepHoe npeobpasoBaHne dypbe onucbiBaeTcs chopmyson (4). Ha ocHoBaHun [4]
[BbIpadkeHue (3.44)] chopmyna gna onpegenenns CMNEKTPA MOLWHOCTWN WYMA, ncnonb3yemasi B HacTos-
LeM cTaHaapTe, UMeeT creyoLumnii Bua;

AXAy 256 256
Z E Yj)~s (x,.Y,))exp (-27r/(wx, + Vkyj 4
Wou,(UnVk) 0 oo oss /in P 1) ( ))exp( (w kyj)) @)
roe Ox-Ay - npov3BefeHve pasMepoB Mukceneli B ropu3oHTaslbHOM U BEPTUKA/IbHOM HanpasieHusX, cooT-
BETCTBEHHO;
M - umcno obnactein nHtepeca (RO/);
I(Xi,yj) - TMHEAPVU3OBAHHbIE OJAHHbIE;
S(Xj,Y]) ~ crnaxvBaroLmini ABYXMEpPHbI/ NOIMHOM.
YcpefHeHHbIn aByxMepHblit CIEKTP MOWHOCTW LWWYMA nony4yatoT ycpeaHEHUEM BCEX MOJTYYEHHbIX
CMNekTpoB Ansa 3agaHHoro yposHa KEPMbl B BO34YXE.

12

MpumeyaHne - Pa3vep ROI B kaxkOoM Hampas/ieHUN OO/MKEH COCTaBNATL N = 256.

PucyHok 4 - PacnonoxeHue obnactein uHtepeca (ROI)

13
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6.3.2.2 Onpeaenexune koaduumenta koppekunm «OCTATOUHbBIX» CUTHANOB

Hwxe npuBeaeHO KkpaTkoe onucaHue npoueaypbl onpegeneHuns koddduunenta koppekuumn «OCTATOU-
HbIX» CUTHATIOB. Bonee nogpobHas uHopmaumsa npeactaBneHa B npunoxeHum A un [12].

1) KoacpbpuumeHnt koppekymmn « OCTATOYHbBIX» CUTHANOB r ouexusatot no JIMHEAPU3OBAHHBIM
OAHHbBIM, ucnonb3ys Te ke u3obpaxeHusi, 4to u Ans onpeaenenua NPS (cMm. 6.3.2.1).

2) ns ycTpaHeHusl BO3MOXHbIX (PrIIOKTyaLmMii 3HAYEHUIN SIPKOCTU OT U306paXkeHUs K 306parkeHunto (Ha-
npumep, Beneacreue usmeHenmii KEPMbl B BO3[AYXE) ana 9KCNOHUPOBAHHBIX U300PaXXeHUi BbINOMHAIOT
cneayloLLylo npoueaypy: BHyTpu obnactu mHtepeca RO/, pasmep U pacnonoxeHne KOTOpOW ONUCaHbl Ha
cneayloleM nepevyncrieHn, pacCHUTLIBAIOT CPEAHUE 3HAYEHUS ANS KaKAoro u3obpaxeHus; nocne 3Toro
OCYLLECTBNSAIOT BblYUTAHME NONYYEHHbIX cpeaHux 3HavyeHui us JIMHEAPU3OBAHHbIX JAHHDBIX ncxoaHbix
n300pakeHui.

3) [insa pacyeTta BLIOMPAIOT LEHTPanbHYIO NPSAIMOYTonbHYI0 06nacTb MHTEpeca pasmepamm He MeHee 256
X 256 nukcenen BHyTpu obnactu pasmepamu 125 x 125 mm. RO/ o6pa3syeT MHOXeCTBO K BPEMEHHbIX CUrHa-
noe gk(n), cocrosiumx u3 Ny, orcuetos (cM. 4.6.5 ans onpeaenenunn Nj,). [laHHble curHansl NCNOMbL3YIOTCA
ANA OLEHKMN CMEKTPanbHbIX NNOTHOCTEW. YBENnUYeHue ymucna nukcenen K npuBoauT K yMEHbLUEHUIO gucnep-
CUU OLEHKM YCPEAHEHHON CneKTpasibHOM NAOTHOCTU MOLUHOCTH wyma (CMNMLL).

4) Nlanee NpUMEHSIOT CREAYIOLLYI0 NPoLEeAypy Kak ANA TEMHOBbIX, Tak U ANA 9KCMOHUPOBAHHLIX MO-
cneposarenbHOCTEN U3obpaxeHuin. [na kaxaoro nukcens K BHyTpu ROI, ucnone3ys npoueaypy e 6es
AONONHUTENLHOTO JOMNOSIHEHUA HYNAMU OTAENbHBIX 0TYETOB, nony4yatoT oueHky CMMLL. Mocne npoueaypsl
ycpeaHeHus Bcex paccuutaHHbix CIMLL nonyyator oueHku ycpeaHeHHbiX CIMMLL ansi SKCMOHUPOBAHHbIX P
explfr) W TEMHOBBIX Py o (f7) M300paxenuii. 3neck fr — BpemeHHas Yactora.

5) CIMMLU 3KkCnOHMPOBaHHbLIX U30OPAXKEHUIN BKIIOYAET B CE0S LWYyMbl 3NEKTPOHUKM U (PUNLTPOBAHHbIN
kBaHTOBbIN WYM. « OCTATOUHbIE» CUTHATIbI oka3biBalOT BNUAHUE TONMbKO HA KBAHTOBBLIN LUyM. [MoCKkonbKy
3TW ABE KOMMOHEHTBI LLYyMa HEKOPPENUPOBAaHbI, X CMEKTPasibHbIe NAIOTHOCTU CknaabiBatoTcsi. CregoBarerb-
HO, KOMMOHEHTA KBAHTOBOTO LLYMA MOXET ObITb NONYYEHA NYyTEM BblMUTAHUA yepeaHeHHOH CMMLL TeMHOBbIX
u3obpaxkeHuit 3 ycpeaHeHHoi CMMLL aKCnOHWUpPOBaHHBIX U306 paXKeHWIA.

Foo(F) = Pogoxp(Fr) = Pog e (Fr) - ©®)

dopmyna (5) AaeT OLEHKY pe3ynbTUPYIOLLEn CnekTpansHOW NAOTHOCTM KBAHTOBOIO LWyma ng(fr)- KOTO-
pblIii koppenupoBaH BcneacTeme Hanmuusa « OCTATOUHbIX» CUFHATIOB.

6) 3HauyeHune CIMMLL Ha HyneBOW BPEMEHHO YacToTe paBHO Hymio (MBo 6nM3ko K Hyno) BCcneacTeue
BblYUTaHUA CPEAHUX 3HAYEHUI, MOITOMY P (0) JOIMKHO ObITh ONpeaeneHo oTaenbHO. Ecnu uncno usobpaxe-
HUi N, LOCTATOYHO BENUKO (CI'IMLLI nepenwcxpemswpoaal-la) CMMLU moxeT 6bITb XOPOLLO BOCCTAHOBMEHA
no BbiGopke pasmepom Ny, /2. B aTom cnyvae P44(0) oLeHnBaeTcs kak B3BeLeHHasn cymma otyetos CMMLL,
UMEIOLLMX HEYETHbIe HOMepa. 3Ta OLEeHKa aaet /J,OCTOBeprIFI pesynbrar aAna ng(O) Ana ocTaTto4Ho 60ornb-
LUOTO 3HAYEHUS Ny,

Nl 2n -1 2n-1
,Dgg (0) = 2 Z:t dN/M/z ( N JPQQ[ N J ! (6)

M M

roe dNIM — npeobpasoaHue dypbe MOAUDULMPOBAHHON (LIEHTPUPOBAHHON) BEPCUM AUCKPETHOMO NPSMOY-
rOfIbHOTO OKHa YETHOM AnuHbI Ny,

1 _sin(Ny,7f;)

N, sin(xf; )

7) OtHoweHue r aByx uHterpanos CrMLU cmnsrpoBaHHOrO KBaHTOBOrO Wyma u Genoro wyma npea-
cTaBnsieT coboii ocnabneHue KBaHTOBOrO LWyma BerneacTeue Hanmuus « OCTATOYHbIX» CUTHANOB.

j f)df
j . (0)df, ©

Mockonbky CMMLU aBnsaoTca AMCKPETHLIMUM (DYHKUUAMU, MHTErpupoBaHue B dopmyne (8) 3ameHs-
10T CyMMUPOBaAHMEM; NPU STOM UCNONL3YIOT KaK NONOXMTENbHbIE, TaK U OTPULIATENbHbLIE YaCTOThl CMEKTPOB
(Bkmioyas sHayenune CMMLL B Hyne, KOTOpPOe AOIPKHO ObiTh ONpeAeEneHo OTAENLHO).

dy, ()= cos(zf,) @
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6.3.2.3 Onpepenenue CIMEKTPA MOLHOCTU LWYMA, nepecuyMtaHHOro B COOTBETCTBUM C
pesynsraramm oueHkn «OCTATOYHbIX» CUTHAIOB
Mockonbky kBaHTOBasA Yactb NPS nogsepxeHa BnuaHuio «OCTATOUYHbIX» CUMHATIOB, oHa gomkHa
ObiTb HOpMUPOBaHAa Ha k03(puumeHT koppekuun « OCTATOYHbLIX» CUTHATNOB.

W, (u),,, W (4,
(1)~ Wiy (1), + 2o e~ o (e ®

Wout

corrected

6.3.2.4 Onpegenenue ogHomepHoro CMEKTPA MOLLUHOCTU LUYMA

Ansa Toro uto6bl U3 ABYXMEPHOIO NOmny4YuTb ogHOMeEpHbI CMEKTP MOLLHOCTU LUYMA Baons ogHou
n3 ocein Ha nnockoctu NMPOCTPAHCTBEHHDLIX YACTOT, aomkHbl ObiTb MCMONbL30BaHbI 15 PsA0B MIM KO-
NOHOK ABYXMEPHOI0 CnekTpa BOKPYr Kaxaon ocu. OQHaKO yCpeaHSIoT TONbKO OTCYEThI CNEKTPanbHON NnoT-
HocTu LUWYMA 13 cemu psagoB UM KOMOHOK C 00enx CTOPOH COOTBETCTBYIOLUMX Ocen (oDOLiee umcno psgoB
UK KOMOHOK — 14), onyckaa 3Ha4YeHus Ha camMux ocsx. B aToM criyyae ucnonb3yloTcsl OTCHETHI CNEKTParnbLHON
nnotHocTu LUYMA 13 3TuX pagoB Unm KONMOHOK, KOTOPbIE COOTBETCTBYIOT 3HaueHussm NPOCTPAHCTBEHHbIX
YACTOT, onpeaeneHHbIX Npu yCrioBUU OAUHAKOBOIO OTKMOHEHMS MO YacToTe OT Havarna koopauHar. [lanee
NPOBOAAT CrNaXuBaHWe PesynsTaToB NyTeM YCPEAHEHUS faHHbIX B UHTepBane Jacrtot 2f,, (f- < f<f+ £ )
Bokpyr 3agasaembix MIPOCTPAHCTBEHHbIX YACTOT (cm. pasaen 7), npuyem f,, onpeaensior no popmyne

~ 0,01
Paamep nukcena, MM

int

MpuMmevaHune — 3aBUCMMOCTb MHTEpBaNna 4acToT OT pa3Mepa nukcens, obecneunBaroT 04MHAKOBOE YUCIO OT-
CYETOB, Y4acTBYHOLMX B YCPEAHEHUN (HE3aBUCMMO OT pa3Mepa NUKCens), 4To B CBOIO ovepefb obecneynBacT 3afaHHyto
TOYHOCTb BbIMUCNEHUNA.

PasmepHOCTb cnekTpanbHou nnotHoctu LUYMA — kBagpart pasmepHoctu JINMHEAPU3OBAHHbIX JAH-
HbIX, OTHeCeHHbI K KBaapaTy pa3MepHOCTM 4acToTbl. Takum o6pasom, cnekTpanbHas nnoTtHocTb LUYMA
MMeeT pa3MepHOCTb, 0OPaTHYIO KBaApaTy AfUHbI.

Ons Toro 4yto6bl onpeaenuTb BnusiHWe 3hEKTOB KBAHTOBAHMSA HA oueHky CMEKTPA MOLUHOCTU
LLUYMA, Heobxoaumo oueHuTb gucnepcuto MCXOOHBbIX OAHHBIX ans ogHoro u3 usobpaxeHui, ucnonbaye-
MbIX 4ns BeldncrneHuss CMNEKTPA MOLWHOCTU LUYMA. Ecniu 3HayeHne aucnepcuu npesbiwaeT 0,25, To wy-
MaMm KBaHTOBaHMSA MOXHO npeHebpedb. Ecnu ke sHayeHue aucnepcum mexee 0,25, UCXOOHBIE OAHHbBIE
CYUTAIOT HenpurogHeiMu ana onpeaenenuss CIEKTPA MOLLHOCTU LUYMA.

MpumedaHue — OBGbUHO gucnepcns MCXOOHBIX OAHHLIX npeBbilaeT YeTBepTE MHTepBaria KBaHTOBaHWS.
Ho ecnu 4ucno paspanoB KBaHTOBaHUA OYMEHb Marno, AUCNEPCUst MOXET OKasaTbCA MeHee 3Toro 3HaveHus. Oucnepcus
LUYMOB KBaHTOBaHMsi, paBHasi 1/12, COOTBETCTBYET aHarnoroBoMy curHany (nogBepraeMomy aHasnoro-LUudpoBoMy npeob-
pa3oBaHuio), PaBHOMEPHO pacrnpeierneHHoOMY B MHTepBarsie KBaHTOBaHusA [2].

Ecnu CIMEKTP MOLWHOCTW LUYMA onpeaensaeTca Baonb AunaroHanu (yron 45° K ropu3oHTanbHOW unu
BEPTUKANbHOWM OCK), TO YCPEeAHEHNE OTAENbHbIX OTCYETOB BbINONHAT NOA0BHO TOMY, Kak 3TO ONUCaHO B AaH-
HOM pasgene Ansa yCpeaHEHUs OTCHETOB M3 PAAO0B UM KONMOHOK, HO Y>ke NP UCMOSNb30BaHMKM OTCHETOB, pacrno-
NOXEHHbIX BAOMNb AnaroHanu. Ons yBenuyeHus ToOMHOCTU onpeaenerdus NPS npoBoAST ycpeaHEHWE AaHHbIX
CeYEeHUN, pacnonoXeHHbIX NoA yrinoM 45°, n3 pasnuyHblx obnacren nHrepeca.

6.3.3 OnpeaeneHune ®YHKLMU NEPEQAYMN MOOYNALIUMN (MTF)

SYHKUNIKO MEPEOAYN MOOYNALMN (MTF) onpenensitoT BAOMb ABYX B3aUMHO MEpPNeHAUKYNAPHbIX
ocen, KaXxaas 13 KoTopbIxX napannensHa psaaam unu konoHkam MATPULIBI UBOBEPAXKEHINA, coOTBETCTBEHHO.

Onsa onpeaenenus MTF gomkHa GbITb UCMONb30BaHa BCS ANUHA yHKUMKM «npodunsy» kpasa (ESF), no-
nyyeHHada B npegenax obnactu uHtepeca (RO/), npUBEAEHHOI HA pUCYHKe 1.

OnpenensioT Lienoe Yncno pagoB unm KonoHok N, yepes kotopble npoxoaut kpan TECT-OBBbEKTA go
TOr0O MOMEHTA, MOKa NUHUA Kpasi HE Ha4YHET nepecekaTb MUKCENU COOTBETCTBEHHO M3 CreayloLe KONOHKN
unu paga. nsa atoro MoryT 6biTb UCMONb30BaHbl pa3nuyHble MeTodbl. OAWUH U3 HUX 3aKnioYaeTcs B onpe-
aeneHuun yrna a mexay kpaem TECT-OBBEKTA u kononkamu unm psgamm MATPULbI M3OBPAXKEHUA u
pacyete 3HayeHus N no copmyne:

1
N :round{mj ,
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rae round — 03HaYaEeT OKPYrieHue 40 GNMKANLLIEro LIENOro 3HaUYeHus.

MpumevyaHune — BoibpaHHbllil AWanasoH sHa4eHWii yrma a NPUBOANT K TOMY, UTO 3Ha4eHUs N HaxogsaTcs B UHTEp-
Bane ot 20 fo 40.

Ana nonyyenuns dyHkuuu «npoduns» kpaa ESF ucnonb3yior IMHEAPU3OBAHHBLIE OAHHBIE, coot-
BETCTBYIOLLME 3HAYEHNAM APKOCTH nukcenen (cM. 6.3.1), N nocneaoBatenbHbIX PAAOB UMW KOMIOHOK, pachno-
NOXEHHbIX Nonepek NMMHUK Kpas. SHa4YeHue SSPKOCTU NEPBOTO NUKCENSA B NEPBOM pAay (KONOHKE) AA€eT nepBbiit
otcyeT pyHKUUM «npodpunsa» Kpas, nepeoe 3HaYeHUe APKOCTU NMUKCENs BO BTOPOM psay (KONMOHKE) — BTOPOIA
oTcuert, a nepeoe 3HayeHune nukcens B N-m psaay (konoHke) — N-i oTcueT. 3Ty npoueaypy NOBTOPAIOT ANS Apy-
rux nukcenen B N nocneposarenbHbiX pagax (KONoOHKax), HanpuMep, 3Ha4eHue BTOPOro NMUKCENSA B NEPBOM
psay (konoHke) aaet (N+1)-i oTcYeT, BTOPOro NUKCensi BO BTOPOM psinly (KOrnoHke) — (N+2)-i oTc4eT u T.4.

MpumeyaHue —[Ina 6onee nonHoi nHpopmauum cm. [14].

OTy npoueaypy NOBTOPSIIOT ANA APYrux rpynn, cogepxawmx N nocnefoBarenbHbIX psagoB (KONOHOK)
pacnonoXeHHbIX BAOMb NUHUKM Kpas. [lanee nonyyeHHble hyHKUuM «npoduneii» Kpas yCpeaHsioT U pesynb-
TUPYIOLLYIO DYHKLIMIO UCMONBb3YIOT ANS oueHku MTF.

Mpeanonaraercs, YTo pacCTostHUE MexXay OTCYEeTaMU SABMSIETCA NOCTOSHHLIM WU PaBHLIM pasMepy Nuk-

Ax
censa Ax, ageneHHoMmy Ha N, To ecTb umeem ESF(xn), rae x, = nW. 3areM audpdepeHumpyioT PyHKLUIO

«npocunsiy kpas ¢ MCNONb3OBaHWEM creaylowero Habopa koadydpuumentos: [-1, 0, 1] wnm [-0,5, 0, 0,5]
AnA nony4yeHus PyHKUUKM paccesHua nuHun (LSF). Bnuanue cnekTpanbHOro crnaxuBaHus 3a cuet audde-
PEHLMPOBAHUSA KOHEYHOTO YMCMA OTCYETOB MOXET ObiTb CKOPPEKTUPOBAHO C MCNONBb30BAHMEM NPOLIEAYPI,
npeacTaBneHHon B [6]. 3atem BLIMUCNAIOT AUCKPETHOE nNpeobpasoBaHne dypbe OT hyHKUUU pacCesiHUsS fu-
HWUKM, MOAYNb kKOTOpPOro npeacrasnsaet cobon PYHKLUNIO NEPEJAYU MOAYNALUWUN MTF. MTF HOpMUPYIOT K
3HaYeHMIO Ha HyNeBoi yacToTe. MocKkoNbKY PacCTOAHWE OT OTAENbHLIX MMKCENEeR A0 KPas BLIMUCANAIOT BAONb
NWHUK, HanNpaBneHWe KOTOPON He nepneHankynapHo K kpato TECT-OBBbEKTA (oHO coBnagaeT ¢ HanpaBneHu-
€M OZIHOW 13 0Cen), A0NyCKaeTca BBeAeHUe macwrabupylowen nonpasku BAONb OCK 4acToT (KoadpbduumneHt
mMacliTabuposaHua paeseH 1/cos Q).

MpumedaHune — Ecnu He NPOBOAMTL KOPPEKTUPOBKY C UCMONb3oBaHUMEM KoadduLMeHTa MacluTabupoBaHus,
owmbka B onpegenerHunn nonoxeHuns otcyetoB Ha oc MPOCTPAHCTBEHHBLIX YACTOT He npeBbicuT 0,1 %.

Ona nony4vyeHus sHadyeHnii MTF B Tex Toukax Ha ocn NMPOCTPAHCTBEHHBIX YACTOT, koTopblie Byayt
npeacTaBneHbl B OTYETE (CM. pas3aen 7), BbINOMHAIOT ycpeaHeHne MyHKUMKU B UHTepBane 4actot 27, [Mm'1]
(f=fps S F+ £y, oM. 6.3.2.4 ANA £,y BOKPYr 9TUX ToYek Ha ocn NMPOCTPAHCTBEHHbIX HACTOT.

7 ®opmar npeacraBrieHUs1 pe3ynLraTtoB

Mpu npeacTasneHnu pesynsratos oLeHkn KBAHTOBOW 3dGEKTUBHOCTU PEMUCTPALIUM B oTuete
PUKCUPYIOT CrieayloLmne napaMmeTpsl:

- KAYECTBO U3JTYYEHWA B cooTBeTCTBMM C Tabnuuei 1;

- KEPMY B BO3[AYXE;

— paccrosiHue ot POKYCHOIO MATHA go MOBEPXHOCTU OETEKTOPA, ecnu oHO MeHee 1,5 M;

— OTKNOHEHUE OT peKOMEHAYEMOW reoMeTpum (cm. 4.5);

— MEeToZ, ucnonb3yemblit Ans onpeaenedus MTF, n ero 060CHOBaHUe, eCnu UCNONb3yETCA METOA, OT-
TIMYHbIA OT METOAa «HaKIOHHOrO (OCTPOro) Kpasiy;

- 4acToTy cneaoBaHus U3oBpaxeHuii, ucnonb3yemyto anst 3agasua PEXKMMOB MONYYEHUA U3O0-
BPAXEHWIA;

— k09hpuumeHT koppekunn «OCTATOUYHBbIX» CUMTHATOB r;

— KNUMaTUYECKUE YCIOBUSA NPU NPOBEAEHUN UCTILITAHUNA.

Pesynbrathbl oueHkn DQE aomkHol 6bITh NpeacTasneHsl B Buae Tabnuupl. 3Hauennss DQE fomkHbI ObITb
npeacrtasneHbl Ansa 3Havenunn NMPOCTPAHCTBEHHbIX YACTOT: 0,5, 1, 1,5 vt T.4. A0 MaKCUMaNbLHOW
MPOCTPAHCTBEHHOM YACTOThI, cOOTBETCTBYIOLLEN YacToTe HalkeucTa. B aT0i e Tabnuue MoryT GbiTh
npeacTaBneHbl Apyrne HeobxoanMble napaMmeTpbl. JONOMHUTENBHO MOXET ObiTh NOCTPOEH rpaduk B NUHEN-
HoM Maclutabe no o6enm ocsim 3asucumoctn DQE ot MPOCTPAHCTBEHHOM YACTOTHI, npuyem Heobxo-
AMMO yKasaTb B ka4yecTBe napameTtpa yposeHb KEPMbl B BO3YXE Ha MOBEPXHOCTU OETEKTOPA.
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B obwem cnyyae sHayeHus DQE moryT GbiTb npuBeaeHbl ans oGenx oceii: u U v. Ecnu oTHowweHne
DQE(u,O)/DQE(O, v)(u:v HaxoauTcs B npeaenax auanasoHa 0,9 — 1,1, sHayeHus DQE ana oGeux ocei

MOTYT ObITb YCPEAHEHbI, 8 NONYYEHHbIE YCPEeAHEHHbIe 3HaYeHus OyayT xapakTepusoBaTbk 3aBUCUMOCTb Cpasy
ANA KaXKaon n3 ocen.

JononHutensbHo 3HavyeHuss DQE moryT ObiTb NONyYeHbl ANA AnaroHanbHbIX oceli. B aToM cnyvae B OT-
yeTe HeobXoAUMO yKa3aTh, YTO pe3ynbTaTbl NPUBOASATCA ANA AUArOHAanNbHbIX OCEN.

8 TouHoCTb

MorpewHocTb oueHkn DQE pomkHa ObiTh ONpeaeneHa B COOTBETCTBUM C [2] npu ucnonb3osaHum dop-
Mynbl (2) B KQ4€CTBE OCHOBHON.
MorpewHocTL (K0ahdUUMEHT nepekpbITUs 2 B COOTBETCTBUM C [2]) npeacTaBneHHbIX 3HaveHun DQE

AOIDKHA ObITb MEHee:
A(DQE(u)) = £ 0,06 nrm

A(DQE(u)/ DQE(v)) = + 0,10.

Ecnu nio6as u3 norpeLlHocTeil NPeBoCXOAUT 3a1aHHbIN YPOBEHb, €€ 3HaYeHne JOMKHO GbiTb NpeacTas-
NeHo B OTYeTE.
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MpunoxeHune A
(cnpaBouHoe)

Ouenka BnuaHua «OCTATOYHbIX» CUTHANOB

Hacrosuee npunoxeHue coaepxut noagpoOHy0 nHhopMmauuio 0 Mmeroaax ansa onpeaenenua « OCTA-
TOUYHbIX» CUMHAIOB u ux koppekuun. Hekotopble npoueaypbl, ONUCaHHbie B 6.3.2.2, GyayT NOBTOPEHBI
34ecb ANA NONHOTHI U3NOoXeHUn matepuana. Takke cum. [12].

Ansa noapaa uaywmx n3o6paxxeHuii NocneaoBaTenbHOCTU OCTAaTOYHbIE CUTHAMNbI NPEALLECTBYIOLMX M30-
GpaxxeHun BHOCAT KOpPensuuio Mexay HuUMmu. 3ToT acbdekT MOXET ObiTb ONUCAH KaK BPEMEHHAs HU3Koua-
CTOTHas punbTPaUMsa HEKOPPENMPOBAHHOTO KBAHTOBOIO LUYyMa, koTopas yMeHblwaeT CMEKTP MOLWHOCTU
LLYMA u, cneposaTtensHo, yBenuuuBaet oueHky DQE. UYtobbl koMNeHcupoBaThb 310T adhekT Heobxoammo
OLEHUTb 3aHWXEHHYIO BCNEACTBUE BPEMEHHON HM3KOYACTOTHON hunbTpauunm AUCNEPCUI0 U OTKOPPEKTMPO-
BaTb €e.

Jucnepcusa AUCKPETHOTO Cry4aiHOrO 3HAYEHUS S OMUCLIBAETCH UMK €€ aBTOKOBAPUALMOHHON (DYHKUMEN
(AK®) ¢ HyneBbIM CPEaHUM UNKU MHTErPanoM (MHTErparnbl UCNONb3YIOTCA 34€Chb ANA 00bACHEHUA NPUHLUMNA)
CrekTpanbHOi NNOTHOCTM MoLHocTH wyma (CMMLL) P (f7), koTopas npeacraesnsaeT coboil npeobpasosaHue
dypbe oT AKD.

o; = I P (fr)dfr. A1)

MpumedaHune — nop vactotoit fr B hopmyne A.1. cnefyeT NOHUMATL HOPMUPOBAHHYIO BPEMEHHYIO 4acToTy

frow=frlf, . (F

. e~ TPEACTEBNSAET coboll YyacToTy crefoBaHnsa UsobpaxeHuit B nocnegoBaTenbHOCTU). MMeH-

HO NO3TOMY B 3TOW hopMyne yKkasaHbl npefernel MHTerpuposaxus ot munyc 0,5 go nntoc 0,5 (3HaveHue 0,5 cooTBeTCTBYET
YyacToTe HailkBuCTa BO BPEMEHHOI YaCTOTHOW obnacTtu).

Ecnun 3HauyeHue s HekoppenupoBaHo, T.e. npeactasnsaer cobon Genbiii yM, ee CIMMLL aBnsieTca no-
CTOSIHHON BENUYUHOMN:

P.(f)=0z. (A2)

Onnako, «OCTATOYHbIE» CUMHATIbl BHOCAT BpeMEHHYI0 KOppensauuio, KOTopas MOXET ObITb onucaHa
KOppPEenupoBaHHbLIM Crly4alHbIM 3HaYeHnem g, umetowmm CriMLL ng(fT), CXO0XYI0 C XapaKTepUCTUKOW (purib-
Tpa HWKHUX YacCToT.

Ymenbienune aucnepcun (CMNEKTPA MOLLUHOCTU LUYMA) BcneactBue KOppensiyum OnUChbIBAeTCst

cneayowen hopMynon:
[Py ()t

2
_9
0-52 I ss fT)dfT

KoppenupoBaHHbIi curHan g(n) NosABNSETCA Ha BbIXoAe AeTekTopa npu ogHopoaHoin SKCMNO3ULIUA u,
noaromy, CrmMLl ng(f-r) MOXET ObITb paccuMTaHa No U3MepPEHHbIM JaHHbIM.

Mockonbky «OCTATOYHBIE» CUIHATDbI He okasbiBaloT BnusiHue Ha cpeaHee 3Havenue, CIMMLL Ha
HyNneBon NPOCTPAHCTBEHHOW YacTOTe He 3MEHAETCA Npu punbTpaumn.

(A-3)

P,(0)=P.(0 A4

Moacrasnsas soipaxenns (A.2) u (A.4) B opmyny (A.3), nony4yaem BolpaxeHne, Ha OCHOBaHUM KOTOPOTO
MOXET ObITb OLieHEH KO3(DMULIMEHT yMeHbLUeHUs aucnepcumn (koadpduument koppekuun «OCTATOYHbIX»
CUTHANOB), ucnonb3ys Tonbko CIMLL Pyy(fr):

lnm|‘QN

Ij 'Z (A.5)
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Ha pucyHke A.l nokasaHbl BUSAHWE BPEMEHHOI KOppenAuMn B 06/1aCTM BPEMEHHbIX YacToT (3HavyeHne
0,5 Ha ocu abcumcc cooTBeTCTBYeT YacToTe HaiikBucta B 06/1aCTV BPEMEHHBIX NPOCTPAHCTBEHHBIX 4acToT)
N pacyeT Koa(ppuuneHTa ymeHblueHus wyma (koapdumuymeHt koppekumn «OCTATOYHbLIX» CUITHANIOB)
(cm. A.5).

4

Pssifr)

PuicyHoK A1 - CniekTpasibHasi NNI0THOCTb 61070 LyMa S U KOPPEesMpPOBaHHOTO CUrHana [
(NokasaHbl TO/MLKO MOMOXMTE bHbIE YACTOTbI)

Uto kacaeTcsa npaktuyeckoi peanusauymm (A.5), To CMMLW pgonxHa ObiTb OLEHEHA Ha OCHOBE M3Me-
PEHHbIX AaHHbIX. A9 N 0T4EeTOB BPEMEHHOrO curHana Ak(m) Xxopowo U3BeCTHa HernapameTpuyeckas oueHka
CrnMLL:

Pank (fr) N ?tlx (n)e>t(-y27r/yn) (A.6)

roe Ak(m) - ApKOCTb MUKCeNs K U306paXeHus N nocfie BblYUTaAHUSA CPeAHero;

/V-yncno nzobpaxeHunini nocnegosarenbHocTn (Jlw).

[vcnepcunsa oueHkn MOXeT 6biTb YMeHblleHa MyTeM yCpeAHEeHWs KBaApaToB MOAysneil cneKTpasibHbIX
NA0THOCTE ANS BCEX MUKcesnel BHYTPWU BbIGpaHHON 06n1acTu UHTepeca:

PA'T)=kK *P , 1K) - (A7)
Nok=l

CnegyeT NOMHUTb, 4To CMMLL 3KCNOHMPOBAHHbIX N306PaXEHUIA BK/IOYAET B Ce6S1 LUYMbl 3NIEKTPOHUKN U
(PUNbTPOBaHHbLIA KBaHTOBbIN WyM. «OCTATOYHBLIE CUTHA/Ibl» Oka3biBalOT BAUSIHWE TO/IbKO Ha KBAHTOBbIN
wyM. [OCKOMbKY 3TW ABe KOMMOHEHTbl Lyma HekoppenuposaHbl, ux CIMML cymmupytoT. CneposaTesnbHO,
KOMMOHEeHTa KBAHTOBOrO LUyMa MOXET ObiTb MoslydyeHa nyTeM BbluuTaHusa ycpegHeHHoin CIMLU TeMHOBbIX
n306paxeHunin n3 ycpeaHeHHoi CMMLLU 3KCNOHMPOBaHHbLIX M306PaXeHWA.

Pan(fr) —Pan-expifr) Ppg-6arkT) m (A-8)

Mpu oueHke koadpduumeHtTa koppekuun «OCTATOUHbLIX» CUTHANIOB OCHOBHOE BHWMaHWe AO0/MHKHO
6bITb YaeneHo onpegenenunto CMMLL Ha HyneBoW yacToTe. YcpefHEeHHOe 3HauyeHue KBagpata CnekTpanbHoii
NAOTHOCTU Ha HY/IEBOW YacToTe onpefensieTcs TO/IbKO CPeAHMM 3HavYeHMeM KBagpaTtoB OTYETOB CUTHAsIOB U,
cnepoBaTesibHO, 6/IM3KO0 K HY/1H0 BCNIEACTBUE BbINOJIHEHWSA MPOLEAypbl BblYNTAHUA CPeAHUX 3Ha4YeHuin. MoaTo-
My KBaZpaT CnekTpasibHON MAOTHOCTM He umeeT 3HadeHus Ppaa{0) w, cnepoBaTtesibHO, 3TO 3HAYEHME [O0/IKHO
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BeiTb onpeaenexo otgensHo. CMMLL paccunTbiBaeTcs, ucnonbays Ny, usobpaxenuit. Ecriv yucno nsobpaxe-
Huit N, aocrarouHo senunko (CMMLU nepeanckpetusuposana), CrIMLL MoxeT BbiTe XOPOLLO BOCCTAHOBMNEHA
no BbiGOpKe pasmMepom Nj,/2.

MpumeyaHne — 3Ta TeopemMa M3BeCTHa B MaTeMaTUKe Kak Teopema YuTTekepa-KotenbHukoa-LLleHHoHa. He-
06X04MMO NOMHUTbL, YTO 3Ta TEOPEMA NPUMEHSETCA K HEMPEepbIBHBIM (YHKUMUSAM, B TO BpeMsi Kak B HaCTOSILLEM CTaHgapTe
paccMaTpuBaloTCs TOMLKO AUCKPETHbIE curHansl. B To Bpems kak sApo sinc SBnseTcs npeobpasoBaHuem Pypbe Henpe-
pLIBHON NPAMOYronbHOW dYHKUMHK, apo dupuxie sensetcs npeobpa3oBaHneM Oypbe [UCKPETHOW NPSMOYTOfbHON PyHK-
uumn (nogpobHee cMm. [15]).

[na panbHeNLWmMX uamepeHuit NOHaa00bATCA TONbKO OTYETHI NepBoHavanbHol CMMLL, umetowlen HeveT-
Hble Homepa: fr=+ p/Njy, rae p=1, 3, 5 n 1.a. OueHka CIMNMLL Ana NPpoM3BONBHOTO 3HAYEHUS YACTOThI MOXET
ObITb NnonyyeHa kak pesynesrar ceeptku CMNML n npeobpa3soBaHus dypbe AUCKPETHON NPAMOYrONbHON DYHK-
uvun (aapo Oupuxne), umetowen Ny, ot4etos. MockonbKy Heo6X0auMMO OLEHUTb ToNbko 3HaveHne CMMLL Ha
HYNEeBOW YacToTe, cBepTka ByaeT npeacTasnsaTe co60i B3BeLWEHHOEe cyMMupoBaHue otyetos CMMLL, umeto-

LLMX HEYETHbBIE NO3ULUN
Ny /4
. w 2n-1)5 (2n-1
P,0)=2) dN,M,z[ N Jpgg[ N J , (A.9)
n=1 M M

roe dN,M— npeobpasoBaHue Pypbe MOANDULIMPOBAHHOW (LEHTPUPOBAHHONM) BEPCUWU AMCKPETHOIO NPSAMOY-
rONbHOrO OKHa YeTHON ANUHLI Njy, (CM. [15]).

in(N,,zf,
d, (fT)=—1 —sm‘( lM”T)COS(ﬂ'fT) (A10)
w Ny, sin(zf;)

KoadhdmumeHT koppekuyun «OCTATOUHbBIX» CUTHANOB nonyyalot nyteM AerneHuA 3HAYEeHUs] UHTe-
rpana sbipa)keHus (A.8), BKMOYas OTAENbLHO OnNpeAerieHHoe 3HaYeHWe Ha HyNeBOW 4YacToTe, HAa 3HAYEHUe
uHTerpana sbipaxeHus (A.9)

o [P ()

(A1)
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Mpunoxexune B
(cnpaBoyHoe)

OueHka BxoaHoro CMEKTPA MOLWWHOCTU WUYMA

BxoaHoit CMEKTP MOLUHOCTWU LWWYMA paseH ®JIIOEHCY (nnoTHOCTM noTtoka (pOTOHOB Ha BXoAe
LMePOBOIO NMPUEMHUKA PEHTTEHOBCKOIO M3OBPAXKEHWA) (cm. hopmyny 2.134 B [4]):

W, =Q, ®.1)

rae Q — chnioeHc (Umcno POTOHOB Ha eAnHMLY nnoLuaaum [1 /MMZ]). Q onpeaensaeTca CNeKTPOM PEHTIeHOBCKOro
usny4venus u yposHem KEPMbl B BO3AYXE:

OéA) dE = K,SNR?, , (B2)

Q=K,|

rae K, — KEPMA B BO3YXE, mkIp;
E — 3Heprusa peHTreHOBCKOro usnyyeHusl, kab;
@®(E)/K, — cnexrpanbHas nnotHocTb PIIIOEHCA, npuBeaeHHas k gose 1 mMklp, 1/(MM2' kaB- MKI’pQ;
SNR;,,” — KBaapar OTHOLLEHUS1 CUrHaN — LyM, NPUBEAEHHbIN K 103€ MA0CKOCTU NpuemMHmka, 1/(Mm<- Mklp).
3HaueHus1, npeAcTaBneHHbIE B Tabnuue 3, BbIMUCNEHbI C UCTIONBb30BAHMEM KOMMNbIOTEPHOM NPOrpamMmmbl
SPEVAL. Mcnonb3oBaHue Apyrux nporpaMmm MOXET NPUBECTU K HECKONbKO MHbIM pedynsratam. [laHHbie U
nporpammMa, Heobxoaumble Ang soluncneHus SNR; 2 npepocrasnexsl goktopom Kpamepom us PTB [7].
CnekTp PEHTIEHOBCKOTO U3NyYeHUs:
BbluncneHns Obinu npoBeaeHsbl Ansi BONb(PaMOBOro aHoAa, Yron HaknoHa KoToporo 12°, Ha paccTos-
HUM 1 M, puneTpauma 2,5 mm Al, aHoaHoe HanpsbkeHue ysenuuusanu ¢ warom 1 kB (B cootBeTcTBUU C [8)).
CnekTp BKIOYAET XapaKTEPUCTUYECKOE N3Ny4eHue.
KEPMA B BO3OYXE:
BbluncneHa ¢ ucnonb3oBaHWeM gaHHbIX U3 [9].
KoachdhmumeHTbl B3aumogencTBUS:
HaHHble B3ATbI U3 6a3bl gaHHbIX XCOM, npeaocrtasnenHoi NIST [10].
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MpunoxeHue OA
(cnpaBoyHoe)

CBefieHMs 0 COOTBETCTBUU CChIFIOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB HALMOHANbHbLIM CTaHOAapTaMm
Poccuiickon Pegepaunn

Tabnuya OJA1

O60o3Ha4eHne CCbINIOYHOro CTeneHb Obo3HaveHne N HauMeHoBaHNe COOTBETCTBYHOLEro
MexayHapo4HOoro ctaHgapra cooTBEeTCTBUA HalnoHarnbHOro craHgapTa
NCO 12232:2006 - *
MO3K 60336 FOCT P M3K 60336—-2010 «Many4aTtenu megmuuHckue
IDT peHTreHoguarHocTuHeckne. XapakrepucTukn OKYCHbIX
NATEH»

M3K TP 60788:2004 FOCT P M3K/TO 60788-2009 «N3genusa MmeguunHckue

IDT anekTpudeckue. Cnosapb»
MO3K 61267:1994 FOCT P M3K 61267-2001 «AnnapaTtkl peHTreHOBCKUE
IDT MeLULUWHCKUE AnarHOCTUYECKUE. YCIOBUS U3IYYeHUsA npu

onpegeneHnn XxapakrepucTtmk»

* COOTBETCTBYIOLMIA HaLMOHamnbHbIA CTaHAapT OTCYTCTBYET. [1o ero yTBepXAeHUA peKOMEeHAYETCH UCMOMnb3o-
BaTb MEPEBOS, Ha PYCCKUIA A3LIK LaHHOro MeXayHapogHoro ctaHgapTa. [epeBog faHHOro MexXayHapo4Horo ctaHgapra
Haxogutcs B PefepanbHOM MHDOPMaLMOHHOM hOHAE TEXHUYECKUX PErflaMeHTOB U CTaH4apToB.

MpumeyvyaHune — B HacTosLelh Tabnuue ncnonb3oBaHo crieaytollee ycrioBHoe o6o3HaueHne CTeNeHn cooT-
BETCTBUA CTaHLapTOB:

- IDT — ngeHTu4YHbIe CTaHaapThI.
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AndgaBUTHbIN yKa3aTenb TEPMUHOB

AMEPTYPA OWADPAI MBI (PAONALIMOHHOE OKHO)
AMMNAPAT PEHTIEHOBCKMI

BJTOK UCTOYHNKA PEHTTEHOBCKOIO U3NYYEHWUA
BPEMA GKCMNO3NLKMU (BPEMA OBNYYEHNA)
FEHEPATOP PEHTITEHOBCKWW

OAHHBIE MCXOAHLIE, DN

AAHHBIE TMHEAPU3OBAHHLIE

OAHHBIE HEOBPABOTAHHLIE

OETEKTOP U3NYYEHWUA

ONADPAIMA

AO3MMETP (MBMEPUTESb N3NMYYEHNA)
3HAYEHNE POKYCHOI O NMATHA HOMNHAJTIbHOE
N3NYYEHNE PACCEAHHOE

KAYECTBO UBNYYEHUA

KEPMA B BOSOYXE (BOSOYLLUHAA KEPMA)
MATPUUA N3OEPAXKEHNA

HANPAXXEHWME AHOOHOE

OCb BA3OBAA

OCb LIEHTPANBHAA

MUKCEN

MIOCKOCTL NMPUEMHUKA N3OEPAXKEHNA
NOBEPXHOCTbL AETEKTOPA

MNONYTEHb

MPUEMHUK PEHTTEHOBCKOIO U3OEPAMKEHUSA LIMOPOBON

NMYNbCALUMU AHOOHOIO HAMPAXKEHNA (MPOLEHTHAA MYNBCALINA)

MYYOK PEHTITEHOBCKOIO M3MYYEHWSA

MATHO GOKYCHOE

PACTP OTCEMBAIOLLNM

CJOW NONOBUHHOIO OCMNABEHUSA

CMNEKTP MOLLUHOCTM LUYMA (NPS), W (u, v)

TECT-OBbEKT

TOK AHOOHBLIA

TOMOIPAGUSA KOMMBbIOTEPHAS

TPYBKA PEHTTEHOBCKAA

YIMPABNEHWE 3KCMNO3NLIMOHHOW AO30M ABTOMATUYECKOE
YCUIUTESNb PEHTITEHOBCKOMO N30BPAXEHUS (YPU)
YCTPOWCTBO MUTAIOLLEE PEHTTEHOBCKOE MNMOCTOAHHOIO
HAMPSKEHWUS OUNBTP JOMNONHUTESbHbBIN

®IMIOEHC

®YHKLUMA MEPEJAUM MOOYNALMN MTF (u, v)

®YHKLMSA MPEOBPA3OBAHUSA

UACTOTA MPOCTPAHCTBEHHAS, u unu v

LLIYM

3KCMO3ULMSA (OBNYYEHWE)

DODEKT BIMUAHUA «OCTATOUHBIX» CUTHATIOB
3PDEKTUBHOCTL PEMMCTPALIMM KBAHTOBAS, DQE (u, V)
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