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HAUMOHANBbHBLIN CTAHOAPT POCCUMNCKOWN ®EAEPALNMU

3PFOHOMUKA B3AMMOOENCTBUA YENOBEK — CACTEMA
Yacte 310
BuaMmMocTb, 3CTETUMHOCTb U IPrOHOMUYHOCTL Ae(PEeKTOB NUKCenen

Ergonomics of human-system interaction. Part 310.
Visibility, aesthetics and ergonomics of pixel defects

Data BBeaeHns—2014-07-01

1 O6nactb NnpuMmeHeHun

Hacrosawuit ctangapt ycraHaBnMBaeT 3CTETUHECKOE U 9PrOHOMUYECKOE BNMAHUE AedeKTOB NuKcenen
Ha COOTBETCTBME [JMUCNIEEB YCTAHOBMEHHbIM TpeboBaHWAM. HacToAwmn craHgapt He  CoaepXwuT
TpeboBaHuA, CBA3AHHbIE C AedEeKTHbIMU MUKCENAMU, HO NPeaycMaTpUBaeTCa, Uto ata UHPopMaLua MOXeT
MCNONb30BaTbCA NPU NEPECMOTPE APYrMx vYacten cepun ctaHgaptos NCO 9241.

2 TepMUHBbI 1 onpeaeneHus

B HacTosALeM cTaHaapTe NPUMEHEHbI Creayolue TEPMUHbI C COOTBETCTBYIOLLIMMKM ONpPeaeneHUsIMU:
2.1 nukcenb (pixel): HauMeHbLWMI NPOCTPAHCTBEHHLIA 3MIEMEHT AUCMIes, K KOTOPOMY BO3MOXHa
agpecaums, cnocobHbI BOCNPOU3BOAUTL MOSHLIN LIBETOBOW AMAMNAa30H.

MpuMmedaHuns4a

1 OO6bl4MHasi BbICOTa NUKCENSA ANA 04HOMNOMNb3OBATENLCKUX AUCMIeeB HaxoauTcs B guanasoHe ot 0,05 mm go 0,40
MM. B MHoronons3oBaTenbCKUxX AUCNNeaX, UCNOMb3yeMblX Ha pacCTOSAHUW, NPUMEHsItoTCs 6orblune pa3Mepbl MUKCENs.

2 AgantuposaHo ¢ UCO 9241-302:2008, onpeaeneHue 3.4.29.

2.2 cybnukcenb (subpixel): HesaBucumblii aapecyeMbiii  3NEeMEHT MUKCENsl, HaMMEHbLUUN
aapecyeMblil 3NeMeHT AUCNNes, CNyXalliuin Ans NPOCTPAHCTBEHHOrO CriaXuBaHWA LIBETOBbLIX NepexoaoB
Unu IPKOCTM.

2.3 pedekt nukcens (pixel fault): dedekTHbIl nukcenb unu cybnukcens, BUAUMBbIE NPU HA3HAYEHHOM
pexuvme paboTbl.

[MCO 9241-302:2008]

2.4 pedhekTHbIN NUKcenb (pixel defect): NMukcenb, KOTOPbLIA paboTaeT HENPABUNLHO NPU aapecauuu K
BUAEOMHOPMAaLIUMK.

Mpumep — lMukcenb, adpecoeaHHbIll, 4MO6bI cMamb YepPHbIM, ocmarcs 6enbiM. Ecnu nukcens
HuUKoz20a He MeHsiem COCMosHUe, Mo, MaK Ha3bléaeMbll, 3acmbieuwuil nuxkcenb. Ecnu oH MeHsem
cocmosiHue 6e3 Hadnexauwe20 cu2Hana aopecayuu, 3Mo Heycmol4uebill NuKkcenb.

[VESA FPDM 303-6]

2.5 nuKcenb, 3acThIBWMA BO BKITIOYEHHOM cocTosiHuM (Stuck on pixel): Apkuit nukcenb HA YepHOM
oHe.

M pnmMevYyaHune - MuKcenb, 3acTbiBLUAK BO BKNKOYEHHOM COCTOSIHUU, MOXHO Ha6n|o,anb Ha YepHOM 3KpaHe.

[VESA FPDM 303-6]
2.6 nukcenb, 3acCTbIBWMIA B BbIKNIOYEHHOM cOocTOAHUM (stuck off pixel): TemHbIi nukcenb Ha
Genom aKpaHe.

MpumeyaHe - lUKcenb, 3aCTHIBLUWIA B BLIKNKOYEHHOM COCTOSIHUM, MOXHO HabnoaaTh Ha 6erlom skpaHe.

[VESA FPDM 303-6]
2.7 3acTbIBWMA TYCKNbIW nukcenb (stuck dim pixel): Cepblii NUKcernb, HE3ABUCUMO OT TOTO, YEPHBIIA
OH nnu Genbin.

MN3paHue opmnumanbHoe
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MpuMmevaHune — 3acTbiBWKUA TYCKNbIA NUKCENb MOXHO HabniogaTb, Ucnonb3ya Genblii U 3aTeM YepHbIi
3KpaH.

[VESA FPDM 303-6]

2.8 nedrekTHan konoHka/pan (defective column/row): Lienasn konoHka nnu paa aedeKkTHbIX NMKCenen.

[VESA FPDM 303-6]

2.9 HenonHbIN nukcenb (partial): Mukcenn wunu cybnukcenu, KOTOpble WMEKT AedEKTHYIO
nogo6nacts own6OoK.

MpumeyvyaHune — YacTb NUKcensa 3acThifla BO BK/HOYEHHOM WU BbIKITIOYEHHOM COCTOSIHUW, @ 4YacTb
pa60TaeT npaBUITbHO.

210 BpeMeHHOM M wuMnNynbCHbIM pedekt (temporal and intermittent defect): [OedekTHbin
cyb(nukcenb), NPOSIBNAIOWMIACA BO BPEMEHHbIX OTKNOHEHUSIX, HE CBA3AHHbLIX C Kakum-nubo
YCTaHOBUBLUMMCS BUAEOCUTHAMOM.

MpuMedyaHUue -— BpeMeHHble gedeKkTbl MOryT GbiTb UMMYMIbCHBIMM, MPOSIBASIOLMMUCA BO BHe3arnHOM
M3MEHEHUU COCTOSIHMSA, UK MepLatoLLUMM.

2.11 pedexTHbIN Knactep (defect cluster): Knacrep nukcenen, B KOTOpom umeercs bonee oAHOro
JedbekTa onpeaeneHHoro pasmepa, HanpumMmep, 5 x 5 nukcenen.

[VESA FPDM 303-6]

212 koadduument 3anonHeHusa (fill factor): BenuuuHa, paBHas OTHOLWIEHMIO nMOLWAAM,
Npou3BOASALLENH NONE3HYIO APKOCTb, K NNOLWAaaW, BbIAENEHHOW Ansa cybnukcenei.

[VESA FPDM 303-6]

2.13 mypa (mura): AnoHcKoe crnoBo, 0603Havalowee aedekT, KOTOPoe aaanTUPOBAHO B aHIMUACKOM
ANS Ha3BaHUS AedeKTOB NUKCENbHON MaTpULbl MOBEPXHOCTU AUCNNES, KOTOPbIE 3aMETHbI NPU 384aBaEMOM
NOCTOSIHHOM CEPOM YPOBHE 3KpaHa AUCTNes.

MpumedaHue — [edekTsl Mypa NPOABMSAIOTCH KaK HW3Kas KOHTPAcTHOCTb, HEOAHOPOAHblE obnactu
APKOCTU, KaK npaBuno, 6ornee KpyrnHele YeM eAuHUYHbIE NUkcenn. OHU Bbi3BaHbl MHOXECTBOM hU3NYECKUX paKTopoB.
Hanpumep, B J>KK-MOHWTOpax, K npuyMHaMm [edeKToB Mypa OTHOCSAT HepaBHOMEPHO pacnpefeneHHble
XUAKOKpUCTaNM4Yeckne maTepuanbHble M MHOPOAHBIE YacTuUbl BHYTPU XuAKoro kpuctanna. LOedekTsl, nogoGHble
Mypa, nosenstoTea B CRT, FED v gpyrux ycTpoiAcTBax oTobpakeHus.

[VESA FPDM 303-6]

3 AHanus uccnegoBaHus

3.1 OGHapyXeHue nATeH

3.1.1 O6wme cBegeHus

OBHapyeHWe NATEH HEeCKONbKO OTNnMYaeTcsi OT OOHapy)XeHWs MPOCTPAHCTBEHHO NEPUOANYECKUX
mMuLLeHen. O630p ucecneaoBaHuin B 06nacTu NpoOCTPAHCTBEHHO NEPUOANYECKUX MULLIEHEW Bonee oGLMpeH,
yeM uccnenoBaHus B obnactu nsteH. OCHOBHbIMU hakTOopamu, BIMSAIOLMMM HA BUAMMOCTb ManeHbKUX
NATEH, SBNAIOTCA pa3Mep MATHA, NpPOAOSHKUTENBHOCTL NATHA, B3auMopaeincTeue pasmepa W
NPOAOIMKUTENbHOCTH, 3PMEKT CKOLLEHHOCTU, CBETOBASA ajantauusi, pacrofiokeHue B NOME 3peHusa U
NPOCTPAHCTBEHHAsA HEONPEAENEHHOCTb.

Wccnepoesanne npouecca yteHus [25] nokasano, 4to y YenoBeka eCTb TPU KOHTPACTHbIX KaHana,
NPUMEHSAEMbIX NPW YTEHUU: KaHan SAPKOCTU, KPaCHO-3€MEHbIN KaHam W XenTo-CMHUW kaHan. [lpu
HOpManbHOM YTEHWM MPUHWMAETCH UMMYSbC OT KOHTPACTHOrO KaHama € CaMbliM CUIbHbIM CUrHasoMm, oT
ABYX ApYrMx KaHamnoB WMMMYNbCbl NPONyckaloTcA. Tak Kak YTEeHWe 3aBUCUT OT BbISIBIIEHUS XapaKTepHbIX
0CODEHHOCTEN 3HAKa, MOXHO MPEANOMNOXUTbL, YTO TOT XKE CaMblli MEeXaHW3M NPUrogeH Ans obHapy>KeHUs
naTHa.

Takum 06pasom, MOXXHO MpoaHanM3npoBaTb BIUSIHWE LIBETOBOTO KaHarna Ha obHapy)eHue nATHa Ans
TPeX KOHTPACTHbIX KAHANOB OTAENbHO, U NATHO OyAeT BUAMMO, ECIIU HE MEHEE OHOI0 U3 TPEX KOHTPACTHbIX
KaHanoB Npou3BeAET CUrHanm, KOTOPbIN NPeBbILLAET KOHTPACTHLIN NOPOT.

3.1.2 Pasmep nATHaA

3.1.2.1 OBwwme ceeaeHus

Ona maneHbkUx NATEH rpaHMua BUMAMMOCTM YMEHbLUAETCH, MOCKONbKY YBenuumBaeTcs obnacTb
MULLEHK (NPOCTPaAHCTBEHHOE CyMmMupoBaHue). Mpu uccnegosaHumn gedekToB NUKCENst paccMaTpUBaloT NATb
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pasnnUHbIX TUMNOB NPOCTPAHCTBEHHOIO CYMMMPOBAHNA: 3aKoH [laiinepa, 3aKoH PUKKo, S-Kon6ouku u M- un L-
KONBOUKM.

MpocTpaHCTBEHHOE CYMMWPOBaHWE OObSACHSET, noyemy AedekTbl 3acTbiBaHUS BO  BK/IHOYEHHOM
COCTOSIHUM Ha 4YepHOM (poHe 6onee BUAMMBI, YeM AedIEKTbl 3aCTbiBaHUS BO BK/IIOYEHHOM COCTOSIHAM Ha
6enom ¢poHe. Ha 6enom hoHe 4epHoe MSATHO M sipkasi 061acTb BOKPYr HEro CyMMUPYHOTCS, UM KOHTpacT
MeXay CYMMUPOBAHHON 06nacTbio U ee (POHOM 6bICTPO CTAHOBUTCS MEHbLLUE MOPOroBOr0 3HAYEHWs, Koraa
pasmep CYMMVPOBaAHHOI 061acTu yBenumBaeTcs.

X - [ecATUYHbIN norapudm agmameTpa BXOLHOTO CTUMYy/a NpyY MUHUMAIbHOM Yrie 3peHus; Y - AeCATUYHBIN
norapugpm & L/L

MpumeyaHune - PUCYHOK 13 [29].
PurcyHok 1 - MpocTpaHCTBEHHOE CyMMMpOBaHWE Kak (DYHKLMSA pasMepa MULLEHU U YPOBHS agantauuu

MoporoBble 3HA4YeHWsi NOrapuIMUYECKOro NpUpaLeHns (CM/OWHbIE JIMHUM) W NTOrapuhMUYeckoro
[eKpeMeHTa (LUTPUXOBLIE NMHWN) AL/LO npesAcTaBneHbl (PYHKUMER guameTpa BXOAHOTO CTUMyna Ans

HECKO/NbKMX ypoBHel apanTtaumun. MonHoe cymmupoBaHue (3akoH Pukko) 3apaeTcs HaknoHom 2, O6nacTb
NOSIHOrO CYMMMWPOBAaHWA YMEHbLUAEeTCA Mpyu yBEe/IMYEHUN CpedHero YpPOBHS SPKOCTU. [MpoG6HbIA BXOAHON
CTUMy/l NojaBa/iICAd B TeyeHue 6 cekyH4 B BMAE Kpyra nepemMeHHoro gvametpa (o1 3.6 muHyT go 121.0

MUHYT) Ha 10° dooHa. YposeHb agantauuu, t O, konebanca ot 10"5 102 ka/m2 Habnogatenu - 19 XeHLWwmH ¢

HOpMaslbHbIM 3peHVeM, Bo3pacT - 19-26 neT. Kaxgasa cBo60AHO paccmaTpuBana (OH Ha PaccTOsHUM
18.2 M, TaK, 4TO6bl PACCMOTPEHME BO3MOXHO ObII0 LEHTPASIbHBIM A/1 TPEeX CaMblX HU3KUX YPOBHEl
afantauun. TecToBOe MSTHO MOF/M0 MOSIBUTLCS B OAHOM W3 BOCBbMU MOSIOXEHWIA, CMPOEKTUPOBAHHLIX Ha
OKPY)XHOCTM BOOGpaXaeMblX KpyroB paavycamu 3°, U 3agada NpuUHYAUTENbHOTO BbiGOpa OGHApPYXEeHWs B
NPOCTPaHCTBE WCMOJSIb30Basachk A/ OLEHKM MOPOroBOro 3HauyeHwsi. MoporoBoe 3HayeHue 6bl10 B3STO Kak
TOuka, B KOTOPO/ BEpPOATHOCTbL MNPaBWUILHOTO O6HapyxeHus 6biia 0,5 ¢ nonpaBkoli Ha crydaliHyto
NOrpeLlHOCTb.
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05 mc 930 mc

X - o6nactb npupauieHms (rpagyc?d; Y - noporoBoe 3HayeHue (log boToH/c u rpaayc?);
X .- apkocTb doHa (log poToH/c rpagyc?) 7,83;
¢ - apkocTb ooHa (log doToH/c rpagycd 5,94; m - apkocTb dhoHa (log poToH/c rpagyc? 4,96; A - ApKoCTb
thoHa (log gpoToH/C rpagyc?d3,65;
# - abCconoTHble NOPOroBble 3HAYEHMUS

PucyHok 2 - CymMMMpOBaHMe Ha ypoBHE KONGOYEK UM 3aKoH PUKKO, NpefcTaBneHHblii HenpepbIBHOM
NMHWei ¢ rpagneHTom 1

Norapudmnyeckasn spkocTtb (log doToH/c rpagyc2- Apyroi cnocob AN BblpaXXEHUs OCBELLEHHOCTY,
Nnofo6HbIN TponaHay) Kak yHKLMSA 061acTu NPOAO/IKUTENBHOCTY ABYX Pas3/fiMyHbIX BXOAHbLIX CUrHanos [1].

3.1.2.2 3akoH Maiinepa (BepOATHOCTb NPOCTPAHCTBEHHOIO CyMMMUPOBaHMS).

3akoH [lalinepa npumeHseTcs ANA NATeH 60MbWOro pasmepa, KoTopble 67M3KM K rpaHuuam
BMAMMOCTM: OHU MOTYT AOXOAWUTb A0 24° B pa3mepe B nepudepuitHom 3peHuun. Mpouecc o6paboTku nocne
CYMMMUPOBAHUSA - CYMMWpOBaHWE BEPOATHOCTW. bBblNo MaTemaTuyecks [oKa3aHOo, 4YTO BEPOSATHOCTb
06GHapyXeHns Bo3pacTaeT C KBaApaTHbIM KOPHEM U3 yuc/ia OTHOCALLMXCA K ceTyaTke rfasa yyacTBYHLLNX
K/IETOK HEPBHOrO Yy3na.

p, 0)
roe / - VHTEHCVBHOCTb MATHa,;
A - nnowagb nATHa;
K P - KOHCTaHTa.

Korga KOHTpacT M ApKOCTb BbICOKME, 3akoH [aiinepa He okasbiBaeT BAWSHUS Ha aHauM3 BUAMMOCTU
nuKcens.

3.1.2.3 3akoH Puvkko (HelipoHHOEe MPOCTPaHCTBEHHOE CYMMMPOBaHKE)

3akoH Pukko onucbiBaeT BO3AENCTBMA MPOCTPAHCTBEHHOTO CYMMMUPOBaHWA Ha HEipOHHOM YpOBHeE.
Ecnm nATHO co3fgaeT m3obpaxeHne Ha ceTyaTtke, MOKpbiBaloLWeli HEeCcKosbKo hoTopeuenTopos, 6/IM3KO K
nopory 06HapyXeHus, TO KNeTKM HEepPBHOro y3sa MOryT ObiTb CBSi3aHbl Takum 06pa3om, 4TOObl MosyyaTb

4
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BXOAHbIE BO3AEWCTBUS OT HECKOMNbKMX (hOTOPELENTOPOB W MPOCTPAHCTBEHHO OOBLEAWHATL UMNYNLC OT
HEeCKONbKUX hoTOpELIENTOPOB.

B cposea BenuuuHa NpOCTPAHCTBEHHOTO CyMMUPOBAHNA HEBOMbLUIASA, U HEPOHHOE NPOCTPAHCTBEHHOE
CYMMUPOBaHWE NPOUCXOAMUT IMaBHbIM 00pa3oM B nepudepuiiHon obnacru 3penus. B dosea HelipoHHOe
NPOCTPAHCTBEHHOE CYMMUPOBAHWE MOXET NPOU3ONTM TONbKO ¢ 2' ao 3'. B napadosea cymmupoBaHue
moxeT 6biTb A0 30'. [insA HOYHOro 3peHus B nepudepuintHoM None 3peHUs CyMMUPOBAHUE MOXET ObiTb A0
2°. BenuuuHa HEWPOHHOro MPOCTPAHCTBEHHOTO CYMMWMPOBAHUA 3aBUCUT OT MHTEHCUBHOCTM BXOZHbIX
BO34EVCTBUMN.

[-A=lg, 2
rae I — MHTEeHCUBHOCTb NSATHA;
A - nnowaak nsTHa;

¥ » = KOHCTaHTA.

Korpa KOHTpacT U SIpKOCTb BbICOKME, 3aKOH PMKKO He OKa3sbiBaeT BNUAHWUA HA aHanu3 BUAUMOCTU
MUKCens, 4YTO AOKasblBaeTcs (DaKTOM, YTO MIOAU MPU XOPOLUMX YCFOBUAX MOTYT OOHApYXWUTb NATHA,
obGpasytome Bcero 0,5'.

3.1.2.4 MpocTpaHcTBEHHOE CyMMUpOBaHue B S-konboukax (PPT u uurepsan CyMmMnpoBaHus)

S-konboyka MMEeT OTHOLLEHME K CUHE-KENTTOMY KOHTPACTHOMY curHany. OHa BHOCHUT (NS ManeHbKux
MATEH) TONbKO HE3HAYNMTENbHLIA BKMNAJ B KOHTPACT SAAPKOCTU M HUKAKOFO BKMaga B KPACHO-3€NEHbIN
KOHTpAacT.

[na yenoseka paspeLualolias CNOCOOHOCTb NATEH C KOPOTKOBOJSIHOBBLIM KOHTPACTOM OCBELUEHUSI
onpefensieTca NpPOCTPAHCTBEHHbIM MHTEPBANoMm S-KONGOo4YeK OrpaHUyYeHUSMU OMTMYECKOW CUCTEMbI
YenoBeYecKoro rnasa (paccesiHme csera, xpomaruyeckas abeppauusa u 1.4.). OCOBEHHOCTM ONTUYECKON
CUCTEMbl KONMMMYECTBEHHO MOTYT ObITh onpeaeneHbl kak PPT (PyHKUMs paccesaHus Touku) rnasa. MHtepsan
S-konbouyek B choBea AnA KOPOTKMX BOMH XOPOLLO HacTpaumsawTca K PPT. Camasa BbICOKasA NAOTHOCTb S-
konbo4vek HabNAAETCs HE B LIEHTPE NMOns 3peHust, a B kcueHTpucutete ot 0,35 ° go 1 °. MakcumanbsHas
MMOTHOCTb HEe3Ha4MTesbHO Bbiwe, Yem 10 konboyek/®, KOTOPan IKBMBANEHTHA UHTEpBany, HemHoro Gonee
yactomy, 4em ofHa konbouka B 6'. B LEHTpanbHOM none 3peHWA ecTb 30Ha, B KOTOPOW HET
S-konGouyek. QuameTp aT0I 30HLI NpubnuanTensHo 0,35 °.

Ecnu natHo Oyaer meHblwe wuHTepsana S-konboyek, TO NPOCTPAHCTBEHHOE CYMMWPOBaHWE
npousonget B npeaenax doropeuentopa. Mpn OueHKe, €Cnnm CUHE-XeNTbI KOHTPACT NATHA BbIXOAUT 3a
rpaHuuly BUAMMOCTM, Kakue-nubO NATHA WNW SNEeMEHTbl MEHbLUE 3JTOr0 WHTepBana AOMKHbI ObiTh
NPOCTPaHCTBEHHO CYMMUPOBaHbI B 00611aCTb, CTATMBAEMYIO NpMONU3NTENBLHO 6'.

3.1.2.5 NpocTpaHcTBeHHOE CyMmuposanune B M- u L-konboukax (PPT u uHTEpBAn CYMMUMPOBAHMS)

M- 1 L-kon60o4ku UMEIOT OTHOLIEHWE KO BCEM TPEM KOHTPACTHbIM KaHanam. 3T KonGoyku MMeloT
camMo€e BbICOKOE NPOCTPAHCTBEHHOE paspewleHne B ¢oBea BCex (HOTOPELENTOPOB M YCTAHABMUBAIOT
abCconIoTHLIN Npeaen AN YenoBe4eckol OCTPOTbI 3PEHUSA.

MakcumanbHas nnotHocTb M- n L-konGouek npubnusutenbHo 120 konGoyek/°, KOTOpas 9KBMBANEHTHA
uHTepeany oaHa kontodyka B 0,5'. Mpu oueHke, ecnn KOHTPACT SIPKOCTWU UMM KPAaCHO-3€neHbii KOHTPacT
NATHA BLIXOAMT 3a rPaHWULy BUAUMOCTU Kakue-nmbo NATHA WNM SNEMEHTLI MEHbLUE 3TOr0 WHTepBana,
AOIMKHBI TakKUM 06pa3om ObITb NPOCTPAHCTBEHHO CYMMUPOBAaHbI B 061aCTb, CTArMBaEMYIO NPUOAN3UTENLHO
0,5

3.1.2.6 O6bnactb Pukko

Ob6nactb Pukko — 06nacrtb (B NPOCTPAHCTBEHHON 06NACTU YaCTOThbl), B KOTOPOW NPOMCXOAUT TOMLKO
YyacTu4Hoe cymmuposaHue. Hanbonee LWwnpokas 4acTb MEXAY NOSHbLIM U YACTUYHBIM CYMMUPOBAHMEM TaK
e, KaK Mexay Y4aCTUYHBIM CYMMWUPOBAHWEM U €ro OTCYTCTBMEM, 3aBUCUT OT ANWUHBLI BOJIHbI, APKOCTU U
NpoAOMKUTENBHOCTU CTUMYNOB. [N NpakTM4ecKoro NpUMeHeHus obnactb PUKKO MOXHO Takum obpasom
cuutatb NpubnU3UTenbHLIM onpeaeneHnem, KoTopoe Ao6aBnseT HeonpeaeneHHoCTb kK NioBGoMy aHanuay
0oOHapy>XeHUA NATHA (CM. pUCYHOK 2).

HeonpeaeneHHOCTb B 06nactu Pukko Takke OOBACHAET HEKOTOpble M3 pasfuuMii B pesynbrarax
npeacTaBneHHbIX UCCNEAO0BaHUN.

3.1.2.7 MNpocTpaHCTBEHHOE CYMMUPOBAHUE: KPaTKNE BbIBOAbI

Mpu aHanu3e BMAMMOCTU NATHA HEOOXOAWMO  YYUTLIBAaTb BMUSIHWUE  MPOCTPAHCTBEHHOIO
CYMMUPOBaHUA. [INA LEHTPanbLHOro 3peHNA NPOCTPAHCTBEHHAA LUIMPUHA CyMMUPOBaHUsS GyaeT, no KkpaiHei
mepe, 0,5' u camoe Gonbliee 2' U 3' ANA KOHTPACTa APKOCTU U KPACHO-3ENEHOr0 KOHTPACcTa COOTBETCTBEHHO,
6' ANs CUHe-XenToro KOHTpacra.
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3.1.3 MpoaoNKUTENbLHOCTL NATHA

CaMas BbICOKas BbISIBNSIEMAA BPEMEHHasA 4acTota HEMHOro Bobiwe 100 'y, HO ANS NpPaKTU4EcKoro
npumeHenusi npubnusutensHo 80 My. C Gonee HU3KOW CpeAHel APKOCTbIO MakCUManbHAas BbiABNAEMasn
YyacToTa ymeHbLuaeTcsi npubnusnTenbHo A0 40 l'u.

Mockonbky Ansa  yactor Bbiwwe 10 Ty peiictByeT 3akoH bBnoxa, cornacHo  KOTopomy
npoAOIMKUTENBbHOCTbL MOMEHTA APKOCTU ABNAETCA MNOCTOSIHHOW:

I-t=ks 3)
rae I — UHTEHCUBHOCTb NATHA,
t — NPOAOIDKUTENBbHOCTL NATHA,

k ¢ — koHCTaHTa.

Ans yacToT meHbLwe 10 My nopor 0OHAPY>XEHUA HE 3aBUCUT OT YacCTOTbl.

3.1.4 Bzaumopeincreme pasmepa u NnpoaoSKUTESNIbHOCTH

B npepenax 3akoHa Bnoxa u npoCTPaHCTBEHHOTO CYMMMPOBAHWSA COFMacHO 3akoHy PUKKO u
NPOCTPaAHCTBEHHOMY CYMMMUPOBAHWIO Ha YPOBHE kONnBoYek, BNUAHNE CYMMUPOBAHWIi SIBNSIETCS COBOKYMHbIM.
B 6onee HM3KNX NPOCTPAHCTBEHHBIX U BPEMEHHbIX 4aCTOTax AENCTBYIOT HE Takme NpoCTble 3aBUCMMOCTH.

3.1.5 3 heKT CKOWEHHOCTU

Mpu ropu3oHTanbHbLIX U BEPTUKANBHBLIX OPUEHTALMAX NMPOAONrOBATLIE MULLEHW UMEIOT Donee HU3Kne
rpaHuUbl, Yem KPYrible UK KBaApaTHbIE MULLEHU.

3.1.6 CBeToBas agantaums

Jlutepatypa no KOHTPACTHOW [AWHaMuke OMpeaensieT nNpoTUBOpEeYaluMe OTHOLIeHUA  Ans
MaKCUMarbHON KOHTPACTHOW AMHaMuku, Hanpumep, 2,5:100, 1:100 un 1:1000, OHKu He npoTuBOpeEYaT Apyr
ApYry, HO 06paLLalTCsa K pasnuyHbIM CNPaBOYHbIM CUTYaLUAM.

B uensx HacToswero craHaapTa HOpManbHbIA  AWanasoH AWHAMUKM SPKOCTU NPUHAT B 3
norapugmuyeckue eanHulbl, yBenmumeaack ot 1,5 norapudmmnuyecknx eguHUL, HUKe APKOCTHONW adanTauun
K 1,5 norapumMmyeckuM eauH1LAaMm BbiLLE APKOCTHOW aganTauuu.

I'Iozpor ANsi CBETOBbIX MATEH 3aBUCUT OT APKOCTHOW agantauuu. Ona ApKOCTHOW ajantauunm MeHblue
0,1 ka/M APKOCTHAasA aganTauusi He OKa3bIBAeT BIMSAHUA Ha rpaHuuy BUAMMOCTU. AN ApKOCTHON aaanTauum
ot 0,1 ka/M® mo 10 ka/M’ CYLLECTBYET BO3pacTalwLlas 3aBUCUMOCTb OT APKOCTHOWM apanTtauuu. [na
APKOCTHON aganTtauuu Bbiwe 10 Kﬂ/Mz,ﬂ,eVICTBVITeneH 3akoH Bebepa:

AT
Y — kg, @

rne I — wnTencuBHOCTD NsiTHA;
Al - wntencuBHOCTL pasnuums nopora o6HapyxeHus;
K 4 — KOHCTaHTa.

[ins HopmansHbIX cuTyauuii npumensietea K, = 1040,

Pasmep o6nacTu, onpeaensiowen apkocTHyI0 aaanTaumio, He OXBayeH B AaHHOM oTyeTe. JlokanbHas
SIPKOCTHAs aaanTaums NPOUCXOAUT OAHOBPEMEHHO M HEMPEPBLIBHO AN Pa3NUYHbIX oBriacTei nons 3peHns u
MOXET YaCTUYHO OOBLACHUTBL, NMOYEMY MATHO ONPEAENeHHON SPKOCTU MOXET ObiTb SICHO BUAMMO Ha ¢hoHe,
NAOX0 Pa3NMUNMBIM B OKPECTHOCTU ApYrux o6pasLios U HEBUAMMBIM B Npeaenax Apyroro o6pasua ApkocTu.
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1- kon6oukM; 2 - Nasoukun; X - norapnpmmnyeckas SpkocTb oHa B KA/M2;
Y - norapudymuyeckas noporosast ApPKOCTb B Ka/M2

PucyHok 3 - Tcuxocmanyeckas mMogesb NOPOroB 06HapyXeHus B npeaene nons 3pexHus [26]

a- peakumsa nasioyek, AeMOHCTpupyloLwas ynioTHeHne;
X - MHTEHCUBHOCTb CTUMYNa; Y - peakums Konboyek Bju
PucyHok 4 - OTBeT Ko1604eK Ha UMNYbCbl hOHA Pa3/IMYHON UHTEHCMBHOCTK [30]
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BTopoli adhdhekT cBeTOBOW aganTauuy - BO3AelCTBUME Ha OCTPOTYy 3peHusi. OcTpoTa 3peHus
ynydwaeTtcss ¢ 60/5iee BbICOKOW SPKOCTHON aganTtaumein npubnusntensHo go 300 ka/m2 (s mMonopgbix
COBEPLUEHHO/IETHUX, YPOBEHb YBENNYMBAETCS C BO3PacTOM).

1- kon6ouku; 2 - nanouky; X - logL, B Munannambeprax;
Y - ocTpoTa 3peHus

PucyHok 5- [N 3aga4 pacno3HaBaHUs Ha OCTPOTY 3peHUs BUSET ypoBEHb (DOHOBOW APKOCTM

[lBa OTBETBMEHNA HATNAAHBI, HKHEE MPUHAANEXUT OYHKLUM Manoyek (CKoTonnyeckas), a BepxHee -
hyHKUMM KoNGouek (poTonuueckas). YkasaHbl acUMNTOThbl A1 060MX HOMUHA/IbHBIX MAKCUMYMOB OCTPOThI
3peHns (CTpenku). Y OTBEeTBNEHWS KONBGOYEeK eCTb A/IMHHbIA "NUHElHbIR" gnana3oH npubansnTensHO B
3 norapugMmyeckre eauHuLbl, 4151 KOTOPOro acMMNTOTa Ha (hOTOTOMMYECKOM YpoBHE NpubnnsutensHo 300
Ka/M2 ManeHbkas gyra B HW3KMX CBETUMOCTSAX OOYC/MOBfEeHa peakuvein nasnodek, n 6onblias S-obpasHas

8
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KpuBas obycnosneHa peakuueil konbouyek. [Opu3OHTasnbHas cTpefika 0603HayYeT MakCMMasibHOe
paspelueHne cucTeMbl Konboyek v nanoyek [1].

X

X - norapudpmMmueckas SpkocTb, KA/M2, Y - camasi Bbicokas oTo6paxkaemasi NpocTpaHCTBeHHas!
yacToTa, umkn/rpagyc

PucyHok 6 -B3anmocBsA3b OCTPOTbI 3peHns 1 apkocTu [31]
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MonoxutenbHblid KOHTPACT NpeacTaBnseT coboli spkoe NATHO Ha TEMHOM (OHe.
—=a -—--Blackwell 1946 (1) YacTb | nonoXuTenbHbIl KOHTPACT, t=6 c;

¢ - Blackwell 1946 (1) YacTb Il oTpuyaTenbHblii KOHTpPACT, t=6 c;
—-Blackwell 1946 (1) YacTb Il nonoxuTenbHblli KOHTPACT,! - HeOrpaHUYEeHHOE;
—N" — - bnakeenn 1946 (2) oTpuuaTenbHblil KOHTpacT, t=0,2 c.

PUCYHOK 7 - B3aMMOCBSI3b KOHTPACTHOW rpaHuLbl 1 (DOHOBOI SIPKOCTU (PKOCTHOM aganTauum)

10
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X - Yron 3peHnst MULLIEHN, MUHYTLI; Y - KOHTpacTHas rpaHuua;
- 16 B KA/M2' 2=3426,2591;

-t - - J16 B KA/M2' 2=34,262591;
—A—- 16 B Ka/M2' 2=0,342628591;
X- - J16 B ka/M2' 2=0,003426259;
«  -N16 BKa/M2 2=3,426259' 10“ 5

PucyHok 8 - B3auMmocBs3b KOHTpaCTHOI‘/JI rpaHubl, CpOHOBOI‘/JI APKOCTU M yrna 3peHna MulleHu; AnnTesibHOCTb
BO3,D.eVICTBVIF| HE OorpaHmn4yeHa

3.1.7 Apantauua no KoHTpacTty

Afantaums no KOHTPAcTy He Takoi o6Lien3BecTHbl 3hdekT, KOTOpbIi Mor 6bl BO34elicTBOBaTh Ha
obHapyxeHune naTHa. OHa MOXeT YaCTUYHO OOBACHWUTbL, Mouvemy AedekTHbI NUKCeNb nerdye O6HapyXuTb,
Korga KOHTpacT AedIEeKTHOro MNUKCeNs He CAWUWWKOM OT/INYaeTcA OT CpefHero KoHTpacTa nons 3peHus. Y
3pUTENIbHON CUCTEMbl €CTb [AOBOJIbHO OrpaHuYyeHHas (YHKLMSA KOHTPACTHOro OTK/MKa WM BO3MOXHOCTb
KOpPPeKTMPOBaHNA perynnpoBaHueM YCUEHWS Tak, 4YTOoObl OHO OblI0 ONTUMaILHO A1 O6HapyXeHus
pasnnumnsa no KOHTPacTy BOKPYr CPefHEero ypoBHs KOHTpacTa.

OTO NpPOTMBOPEYUT MONYNSAPHOWA 3KCTpanonsauum 3akoHa Bebepa. XoTa MOryT ObiTb BOCMPUHATHI
pasnuums B SIPKOCTU CTOMb Xe Hebonblimne, kak 1/100 ApkoCTHONM aganTauuu, NOAW B TO Xe caMoe Bpems
He UMEeIT B Ha/IM4MK Ty paspeLuaroLLyto CrnoCO6HOCTL B Lie/IoOM Ananas3oHe SPKOCTU, a TOMIbKO B HEGO/IbLLOM
WHTepBase,BOKPYr afanTauymoHHOro KoHTpacTa.
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X
PYHKLMA HWKHETO KOHTPACTHOTO OTK/MKA CleBa uieasibHO MNOAXOAUT ANA OBHapPYXeHUs pasHuubl B
KOHTpacTe mMexay 2 % n npnbnnsntesnbHo 25 %. Ho Ans KOHTpacToB Bbiwe 25 % HENPOH MOXET TOSbKO
pearnpoBatb Ha CBOEM MakCMMaslbHOM YpOBHeE.
X - KOHTpacT B %; Y - OTK/VK.

PrcyHok 9 - lMpumep yHKLMN KOHTPACTHOro OTKAMKA C HA3KMM (/1eBast KpyBas) U BbICOKMM (Mpasas Kpusas)
KOHTPACTHbIM ajanTauMoHHbIM YpoBHeM [27]

3.1.8 MNpocTpaHCTBEHHAA HeoNnpeLenieHHOCTb

Ana nateH, 6nAM3KMX K Nopory obHapy>XXeHus, Noporn O6HapYXXeHWUS CHWXKATCHA, ec/iv Nosib30BaTtesb
3HaeT MPOCTPaHCTBEHHOE MEeCTOMNOMOXKEeHWe nATHa. HeonpegeneHHOCTb MO NOBOAY WMHTEHCUMBHOCTU WM
KOHTpacTa He CHWXaeT Nopor 06Hapy>KeHus.

3.1.9 LBeT natHa

B HekoTopbIX OTYeTax coobLiaeTcss O 3aBUCUMOCTU OT LBeTa nATHa. 3Ta 3aBUCMMOCTb MOXeT 6onee
UM MeHee 0OBACHATLCA Pas/IMYUAMN B APKOCTU UM APKOCTHOM KOHTpacTe.

B [28] noka3aHo, YTO y yenoBeka eCTb TPU KOHTPACTHbIX KaHana, NpUMEHSEMbIX MpU YTEeHWUWU: KaHas
APKOCTN, KpaCHO-3e]'IeHbII7I KaHa/1 1 XenTo-CUHUIA KaHaJl. |_|pI/I HOPpMa/ibHOM 4YTEHUN NpPUHUMaeTCAa UMNynbC
OT KOHTPaCTHOro KaHasia C camblM CU/IbHbIM CUrHa/IOM, OT ABYX APYIMX KaHas1I0B MMMY/bCbl MPONYCKalTCA.
Tak Kak YTeHue 3aBUCUT OT BbIABIEHNS XapakTepHbIX OCOBGEHHOCTEN 3Haka, MOXHO NPeAnosioXuTb, YTO TOT
Xe camblii MexaHu3M NpurodeH Ana o6HapyXXeHus natHa.

MpumeHasa [28] MOXHO NPUHATL cnegytoliee: OBGHapyXeHue nNATHA MNPOUCXOAUT OT BOCMPUHATOrO
KOHTpacTa. KoHTpacT BocnpuHMMaeTcs Yepe3 Tpu kaHana: 6ecuBeTHbIN (APKOCTb), KpacHO-3eMeHblli 1 CUHe-
XenTbliA. Mpy 06HapyXXeHUn NATHA BbISIBMIEHWE OCHOBbLIBAETCSH HA KaHale C CaMbiM BbICOKAM KOHTPACTOM,
KaHa/slbl C MEHbLUMM KOHTPAcTOM He BO34EeWCTBYOT Ha CKOpOCTb O6HapyxeHus. Kpome Toro,
NPOCTPaHCTBEHHOE paspeLleHne CUHe-XeNnToro KOHTPACTHOIO KaHana He Takoe e Xopollee Kak kaHana
APKOCTU, W He ByAeT CTOMb Xe 3(P(PEKTUBHLIM B 0O6HaAPYXEHUN AeEeKTHbIX NUKCeNei, MPOsIBASIOWMXCA B
BUAE MasIEHbKNX NATEH.

,U,J'IFI npakTn4eckoro npuMeHeHus, MOXHO C yBEPEHHOCTbHO NMpeanosioXnTb, YTO UBET 6y,u,eT B/INATb Ha
o6HapyxeHne fedeKTHOro MUKCens TONbKO Yepe3 SAPKOCTHbI KOHTPACT, CO34aHHbIV LiBETaMW.

3.1.10 BbiBOAbI

O6HapyXeHve nsaTHa 3aBUCUT OT HECKOJ/IbKMX (hakTOpOB, OMUCAHHbIX Bbile. B cryyae 31eKTPOHHbIX
BuAeoaucnsiees (OOCTyNHas B HaCTOsLee BpeMs TEXHO/OMMA) crefylolne qaktopbl cuutarT cambiMu
BaXXHbIMU:

- pasmep nATHa;

- KOHTpAacT NATHa;

12
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- APKOCTHaA aganrtayus.

PasHuua mMexay nonoXxuternbHOi U OTpUUaTenbHON MONAPHOCTLIO AeMEKTHBIX NUKCENEeH NOMHOCTLIO
00bACHAETCA pasnmumem B ypOBHE CBETOBOW aganTtauuy 1 KOHTpacta (CM. PUCYHOK 1).

Takum o06pasoMm, HET HUKakon HeoBXoAMMOCTU onpefensTb pasnuuHble TpeboBaHus Ans
MOMNOXUTENbHON U OTPULATENBHONW NONSPHOCTU, ecnu TpeboBaHua onpeaeneHsbl kak PyHKUMUA KOHTpacTa u
APKOCTHOM aganTauuu.

3.2 BuaumocTtb aeeKTHbIX NUKCENen

B [9] onucaHo uccnenoBaHue NpoCTPaHCTBEHHOTO CYMMUPOBAHUS, CBA3AHHOIO C rPaHMLEN BUAUMOCTH
aedektHoro nukcens. OH NOATBEPAUN TUMNOTE3Y, YTO AN AedEKTHbIX 3aCTbIBLUMX MUKCENEN Ha 4YepHOM
doHe Bpems CBETMMOCTM 00nacTu SABNAETCA NOCTOAHHBIM. 3TO — pe3ynbTaT, cneayowmii u3 3akoHa Pukko
U NPOCTPAHCTBEHHOIO CYMMWUPOBAHUSI HA YPOBHE hoTopeLenTopa. Takke BhIABNEHO HECKONBLKO (DaKTOpOB,
KOTOpblE BIMSIOT HA 3KCMEpUMEHTarbHbIE YCIOBUS; TO €CTb haKTOPbl, KOTOPbIE AOIDKHbI ObiTb BKIIOYEHbI B
MOAEenNb AN rpaHuLbl BAANMOCTY Ae(eKTHOro NUKCens:

a) nokasarenu aucnnes:

- UBET (ANMHAa BOSHbI);

- XapaKkTepucTuku yrna o63opa;

- (bOHOBAA APKOCTb;

- KOAYPULMEHT OTpaXKeHus;

- KOS(PPULMNEHT 3aNONHEHMS.

b) 0co6eHHOCTN 00bEKTa UCNLITAHMIA;

- 0COBEHHOCTM 3pEeHUsi, Takme Kak OCTpOTa 3PEHuUs.

C) aKkTopbl OKpYKatoLei cpeabl:

- OCBELLEHHOCTb 9KpaHa;

- paccTosiHme oT HabnoagaTens 40 3KpaHa;

- yron o63opa.

B [10] onucaHo wuccnegoBaHue BOCNpUATUA AedekTHbIX cybnukcenen B gucnneax. B kauectse
aucnnes Obin B3AT OObIYHbLIA COBPEMEHHbIM agucnneit mobunbHoro TtenedoHa. 3T0 noapasymeBaeT
MEHbLUMIA pasMep AWUCNNEA U MUKCENA MO CpaBHEHUIO C Oonee paHHUMKU MCCnefoBaHusaAMu. Takke
BO34EWCTBUE BHELLHUX OTPAXKEHWI HA AUCTINEN OTNMYaEeTCs OT HENOABWXKHbIX OONbLUMX AUCTNEEB.

MpumMmeyaHue — Y BbICOKOKaYECTBEHHLIX MOBUIBHLIX gucnnees 6bin pasmep nukcens ot 0,15 mm go 0,30
MM. OTYET He JOMMKeH paccMaTpuBaTbCs ANSA APYruxX YCrioBuiA.

CpaenaHbl cnefyloume BbiBOAbl, KOTOpble AENCTBUTENbHbLI TOMLKO ANA OCOGEHHOCTEl Aucnnes,
KOTOPbIE UMEN TECTUPYEMbIA AUCTNEN:

a.9KCrnepTbl UMEIOT 3HauuTenbHo Gonee HW3kui nMopor OBHapyXeHus AedeKTHOro nukcens, Yem
HecneuuanucTbl;

b.nedekTbl, nokpbiBalOWMEe He MeHee [BYX COCeAHMX MuKcenen, Bceraa OyayT 3ameTHbI
nonb3oBartenam. (LUupuHa yaapa ucnbiratenbHOro gucnnes obina oauH NUKCEnNb);

C. 3eneHble cybnukcenu 6yayT 3aMeTHbI NSt KOHEYHbIX MOMb30BaTenen;

d.3acTbiBLUME CUHME CyBnMKcenu HEBUAMMBI Ans BonbLLUMHCTBA HAbnoaaTenei;

€. KpacHble cybnuKCenu nouTu HEBUAUMBI AN HECNELManucToB;

f. ana Gonee perynupyemMoro uccrneaoBaHusi TpebyeTcss HaWTU YUCNOBYIO NPUEMOYHYIO rpaHudy. Mo
KpaiiHen mepe, ApKOCTb, pa3Mep MUKCENS U BHELLHSAS OCBELLEHHOCTb AO0JDKHbI ObITb YNPaBnseMbIMU.

B [11] npoBeaeHO XOpOLIO KOHTPONIMPYEMOE WCCNEeAOBaHWE 3PUTENbHOrO0 BOCMPUATMA C LENbIO
YCTaHOBIIEHUS1 YUCIOBOrO0 Mopora Bu3yanbHOro O6HapyxeHusl. [Momny4eHHble pe3ynbTaTbl CPaBHUMM C
CYLLECTBYIOLUMMU MOAENSMU 3pEHUSl, U OHU CMOFMM YCTAaHOBUTb UUCNOBYIO MOAeNb Ans ob6HapyxeHus
AIPKOro AedpekTHOro NuKCens Ha YepHOM (POHE, OCHOBAHHYIO HA apuMETUYECKOM CNOXEHUU BO3AENCTBUN
NPOCTPAHCTBEHHOTO CYMMUPOBAaHUS, SPKOCTHOM aganTauuu u 3akoHa Bebepa.

1077 Ly 1
L= X = Ly 6
th tan? a bk 100 Pk ©
rae: Lth — NOpPOroBas APKOCTb AN 0bHapyXeHUst AeEeKTHOIO NUKCENS;

L bl — POHOBAA APKOCTb AEHEKTHOrO NUKCENS;

& — yron 3peHus, cTarusaemblit AePeKTHbIM NMUKCENEeM, B rpaJycax.

13
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MpumeyaHne - B 3KCMEPUMEHTA/ILHOM YC/IOBUW, SPKOCTHAas agantaumsi Gbuia paBHa (QOHOBON sipkocTu. B
peasibHbIX CUTYaUMsX APKOCTHas adantaums-fiokaibHas CpefHsst APKOCTb AeEKTHOro MUKCens u 0bnactn BOKPYr

Hero. Takum 06pasoM, TPETLE CriaraeMoe B YpaBHEHWM BO3MOXHO A0/MKHO GbiTb ~adaptation

Y mogenu ectb cneflytoline U3BecTHble orpaHuyeHus:

- 6bblna yTBEpPXAEHA MO AaHHbIM TOMIbKO O4HOr0 3KCNEPUMEHTa, W 3TOT 3KCNepUMEHT 6bln BbINOMHEH
TO/IbKO C APKUMU NUKCENSMU HA YePHOM (POHE;

- [oCTOBEpHa A/15 3[0POBbIX, MOMNOAbLIX COBEPLUEHHONIETHUX C HOPMasIbHbIM 3peHneM. [15 NOXWUAbIX
nogen n ana nogei ¢ HapyLweHnsaMn 3peHnsa APKOCTHON nopor GyAeT Bhille;

- MPOrHO3MpYeT TOMbKO XYALWA cryyai pasnnynmMocTy feekTHOro nukcesns, To ecTb eANHCTBEHHbIN
JedeKTHbI nuKcenb B YCTaHOBIEHHOM MeCTOMOSIOKEHUN Ha MNPOCTPAHCTBEHHO OAHOPOAHOM hoHe. B
peanbHbIX CUTYyaunsax PoH 06bIYHO MPOCTPAHCTBEHHO HEOAHOPOAEH U O6bIYHO €CTb BHELUHWe OTPaKeHus
Ha 3KpaHe 1 HeKOTopoe KosmyecTse 6/IMKOB B Mosie 3peHust nonb3osartens. Bce aTto yBennumsaeT nopor 4ns
obHapyxeHus aedekTHOro nukcens;

- He yuYnTbIBAET U3MEHEHME B OCTPOTE 3PeHMs Kak PyHKLMIO APKOCTHON ajanTauuu.

JaHHble 6blMM  COOTHECEHbI C KOHTPACTHBIMM FpaHuuamu, CNPOrHO3MPOBAHHLIMY  YMPOLLEHHO
doyHKUMel KOHTpacTHON 4vyBcTBUTENbHOCTM [7] (cMm. 3.1.1). padhmk M COOTHOLLIEHWe ykasblBaloT, YTO 06e
MOZeNnn NPOrHO3uPYIOT BbISABASEMOCTb AedEKTHOrO NUKCeNs OAMHAKOBO XOPOLLO.

X

KoathcpuuneHT koppensauun r MupcoHa - 0,996 ana 060mx ypaBHeHMA. KOHTpacT onpefeneH Kak pasnuuuve
B SIPKOCTM (MATHO - (POH), pasaesieHHoN (hoHOBOW (aganTauMOHHOI) APKOCTbIO.

# - paHHble Swinkels;
O - ypaBHeHune Swinkels;
X - ypaBHeHue Barten.

PucyHok 10 - COOTHOLLEHWE ypaBHEHUI A C IMNUPUYECKUMU JaHHbIMU
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Oxunpaetcs, 4To Mogenb bBapTeHa MOXHO 6onee LWWPOKO MNPUMEHATb K pPasfiMiHbIM - Ccray4vasm
AedeKTHbIX nukcenei, Taknum Kak gedekTHble, 3acTbiBLUME B BbIKIIOYEHHOM COCTOSHUMU, nukcenu. OfHako
HUKaKOro SIBHOr0 MOATBEPXAEHUSA He 6bl10 caenaHo. 3HauynTeNbHOe YMC0 NapaMeTpoB B Mogenn BapteHa
yuntbiBaeT 60/blIyl0 afanTUpyemMocTb, HO yBeNuymBaeT PUCK OWUOKM OT NPUMEHEHUS HenpaBUbHbIX
napamMmeTposB.

Monpocwnun, 4To6bl UX UCMbITYyEMblEe OUEHWIN fedeKkTHble NuKcenun no aeBATubannbHON wkane. Ana
Mcnonb3yemMoro Aucnnes Bce Tunbl gedekTHbIX nukcenein wu cybnukceneld 6biAn  BUAMMBI - NpK
oTpuuaTenbHON NONAPHOCTWU, TOrAa Kak MpW MOSIOKUTENbHONW NONAPHOCTU, 3aCTbiBLUME B BbIKIOYEHHOM
COCTOSIHUM fAedeKkTHble Cy6nuKcenu C HU3KMM KOHTPacTOM OblNM MpakTUYecks HesaMeTHbl; U BCe TuMbl
fedeKTHbIX nukcenein O6blM NpakTUYecky HesaMeTHbl Mpy CaMOM HW3KOM TecTUpyemMOoM KonuyecTse
AedekTHbIX NUKcenein (3aHumMarLwmx He 6onee 0,02 % nonHoit naowagn gucnnes).

Mo3nTuBHaA NONSPHOCTb HeraTuBHasa nNonspHOCTb
OueHka pe3ynbTatoB un30b6paxeHa kak rpaduk QyHkuMm nnowaan agucnnes (%), 3aHaTol
AedeKTHbIMU nukcenaMmn. PasnmummocTtb gedekTHbIX NUKcenen 6blna oueHeHa no AeBATM6aNNbHOW LWKane,
MapKupoBaHHOI cnepyouwmMm obpasom: 1 = ouyeHb pasgpaxawwuii, 3 = pasgpaxawowmuii, 5 = HemMHOro
pasgpaxalowmii, 7 = 3amMeTHbIli, HO He pasgpaxawlunii, 9 = He3aMeTHbI. Kaxpaa Touyka Ha rpaduke
npeactaBnseT cpegHee 6onee NATM UCNbITYEMbIX, W 3HAYeHWe MOrpelHoOCTN - CcTaHfapTHble OWnbKK
cpegHero. Jlorapudmuyeckne NMHUM TpeHaa npubasneHsbl.

X - MpoueHT naowaan aucnnes, 3aHATON gedeKTHbIMU NUKCENSaMU;
Y - pas3nnunmocTb AedeKTHbIX NuKcenei;
¢ - Hayano oTcyerTa,;

u -Cy6I'IVIKCEJ'IVI C HU3KUM KOHTpPacToM, 3acCTbiBlLINE B BbIKTIOYEHHOM COCTOAHWUNU;
A - cy6nukcenn ¢ BbICOKMM KOHTPACTOM, 3aCTbIBLIME B BbIK/IOUEHHOM COCTOSHUM;
e - MUKCenu, 3acTbiBLUIMNE B BbIK/IIOYEHHOM COCTOSIHWK;

O - nukcenw, 3acTbIBLUME B BbIK/IIOYEHHOM COCTOAHUU (2 X 2).

PucyHok 11 - Cy6bekTMBHas oueHKa fedeKkToB 3acTbiBaHUSA B BbIK/IIOYEHHOM COCTOSHUM Ha 6€e/10M hoHe U
fedeKToB 3acTbiBaHUA BO BK/IHOYEHHOM COCTOSIHUM Ha YepHOM hoHe.
[na TexHonoruii, MCNosb3yeMbliX B MEAULUHCKUX AMCNNenx, 4Tobbl caenatb BUAMMbIMU HEBUAUMbBIE
pedekTHble nukcenu, cm. 3.4.2,

3.3 OcTeTnyeckas [ONYCTUMOCTb fedeKkTHbIX NuKcenen

3.3.1 dAnoHcko-Kkopeiickune nccnegosaHua 2004

Hisatake n gpyrve aBTOpbl U3y4nnn NOMAb30BATENbCKUI Npefen TepneHnsa Ana gedekTHbIX Nukcenei c
4 TUNWYHBIMW 3HavyeHusaMKU Ha 15-gimoBom pgucnnee, 4 TUNUYHBIMU 3HAYEHUAMM Ha 8-40AMOBOM
aucnnee, 4 TUNUYHBIMU 3HAYeHUAMWU Ha 4-AOAMOBOM Aucnaee W 5 TUNUYHBIMW 3HAYEHUAMU Ha 2,2-
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aliMoBoM aucnnee. KOHTEHT He 6bl1 MAEHTUYEH paspelualolleil CnoCoGHOCTU. Yron 3peHns, CcTAarMBaembli
OfHUM NUKCesNeM, He 6blT MAEHTMYEH pa3pelualolleli cnoco6HOCTU. APKOCTb He perncTpupoBasnach. Takum
o6pas3om, pesynbTaTbl He MOryT WCNONb30BaTbCA AN YCTaHOBMEHWSA MoAenu BUAUMOCTU AedeKTHOro
nMKcens, ecnuM WCMNONb3YyKTCA KpuUTepuum AN Mogenu, ycTtaHoBneHHoih [10], Ho pe3ynbTaTbl MOryT
NPUMEHATBLCA, YTOObI MOHATH OTK/IOHEHUSA B AOMYCTUMOCTH.

BblN0 HaligeHo, YTO CTArMBaeMblil Yron 3peHns aucnnes, paspelleHve AMCnaes U KOHTEHT BAMAIOT Ha
npegen TepneHus, Takke OblI0 YCTaHOBAIEHO, 4YTO OAMH OOWMIA npegen TepneHus [as Bcex TUNOB
avcnnees W 3afa4 yCTaHOBUTb HEBO3MOXHO, HO npefen TeprneHws OyAeT MeHATbCA B 3aBUMCUMOCTW OT
pasmepa gucnnes, pasMmepa fnUKCens v Tuna KOHTeHTa, 06blYHO MOKa3biBAEMOro Ha Aucniee.

MoHATMe R-3HayeHus 6blo0 BBegeHo Hisatake wn gpyrumun astopamu. Mpegen tepneHus (CKObKO
JedieKkToB fornyckaeTcs B AUCNee) onpeaesieH Kak YAC/IEHHOE 3HayYeHUe NOMHOXEHHOe Ha KoahduumeHT
R. R - dwyHKuus, no kpavHeli Mepe, pasmepa naHenu, paccTtosHus OT Habnwgatens [0 3KpaHa,
paspelleHnsi 3KpaHa W 06nacTy NpuMeHeHus. BbinM m3gaHbl Heckonbko Tabnuy R-3HauveHuid. Tak Kak
MoAeslb BK/OYAET TOMIbKO HEKOTOPble M3 napamMeTpoB, 3aTparMBatomx aCTETUHECKYO AOMYCTUMOCTb, TO R-
3HayeHne He BbINI0 NPUHATO Kak 06Las Mofenb An1s 3CTETUYECKOW A0MNYCTUMOCTM.

B [12] wam [17] nonpocunn UCNbITYEMbIX OLEHUTb WHAWBUAYA/IbHYH KOMMOPTHOCTb, CBA3a@HHYH C
BUAMMbIMU AeDeKTHbIMU nuKcensamn. Bonpocbl 6blav 3adaHbl Nocne TOoro, Kak WUCMbITyeMble BbIMOSHWUAN
BM3yasibHble WCNbITAHWUSA CO C/yYalHO-CUMBOJIbHLIM NCEBAOTEKCTOM B NOJIOXWUTENBHOW M OTpULATENIbHOWN
nonsipHocTK, wucnonb3ys npoueaypy WCO 9241-3. T[paHuua Ans  MOHWKEHHON  UHAMBWAYasIbHOW
KomcpopTHOCTU cocTaBnseT 0,01 % pans uyepHoro ¢oHa u 0,6 % pgna 6enoro doHa, rge NPOLEHTHI
XapakTepusyT, HACKO/bKO 3HauYMTebHasA YacTb MOSIHOW 061acTn Aucnies NokpbiTa AedhekTtamMmy nuKCcens.

3.4 OproHomuyeckue npegenbl, CBA3aHHble C e EKTHbIM NUKcenem

3.4.1 Vcnonb3oBaHMe B 06WMUX CYXEOHbIX Lenax

MonbiTka BOCMPOM3BECTN wuccnefosaHve [14] Oblna npeanpuHATa, WHTepnpeTauuss  KOTOPOro
nsnaraeTca 3a npepenamm aedekTHbIX MUKcenein B M3HadvaslbHOM Tekcte WMCO 13406-2. lMpoBepeHbl
BM3yasibHble UCMbITAHNA C  BbICOKMM 4YMUC/IOM MOBTOPEHUA YNpaBAsSieMOro OCBELLEeHWS W yCnoBuUiA
paccMOTpeHns Ha paccTtosHuu. [lonb3oBaTenu, MpUHMMAaBLUME YyyacTue B UCMNbITAHUW,  BbIMNOSHWUAN
BM3yasibHble 3KCM/yaTauuoHHble wucnbiTaHns no WCO 9241-3 ¢ Hava/ibHbIM YC/IOBMEM OTCYTCTBMSA
AedekTHbIX NuKceneli n ¢ norapuMuYeckn yBennunBarLWmMMCcs YNCAIOM AeddeKTHbIX NUKcenein go Tex nop,
rnoka He HabNwAanoCb CyLEeCTBEHHOE CHWXKeHMe pabotocnocobHocTn. OnbIT  MNOBTOPAICA B
NOMIOXUTE/IbHON UM B OTpUUATE/IbHON MNONSAPHOCTM. OnbIT NOBTOPANCA C PasMyHbIMU - pasMepamu
AeeKTHbIX NUMKcenen, cpegHMM YPOBHSAMMU SPKOCTU U SPKOCTHLIMU KOHTpacTamu.

PacnonoxeHne Bo3aeicTBuii AedIEKTHbIX MUKCENeid B 3afaHuWAX Ha HOpMasbHOe YTeHue 6blio
onpeaeneHo:

X
X - KonmuyecTBO AedekToB; Y - pe3ynbTaT; 1- KONMYeCTBO 06HaPYXeHHbIX AeEKTOB; 2- YMEHbLUEHNE
WHAMBNAYaANbHOM KOMPOPTHOCTU YTEHUS; 3 - YMEHbLUEHNE CKOPOCTU YTEHUS; 4- KONMYeCcTBO OLWMGOK nNpu
YTEHUN.
PucyHok 12 - B3aMmocBsA3b nopora o6HapyxeHusi, KOMpOPTHOCTH, CKOPOCTU YTEHWS U KOMYECTBa OLIMBOK
npy yteHun [17]
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B3anMOCBA3b CKOPOCTW UTEHMS W KOMMyecTBa [JedekTHbIX nukcenein 6bina HaigeHa. Bbiio
YCTaHOB/IEHO, 4TO 3aBUCKMMbI/ hakTop - 06Was naowanb, 3aHsaTas gedektamy nukceneld, a He 4ucno
AedeKkToB nukcens. 3TO BblpaxeHne AelcTBUMTENbHO ANs AedekTHbIX nukcenel nwboro pasmepa. Kak
TOMbKO KOHTpAacT AedeKTHbIX MUKCenei CTaHOBU/CS OYEBUAHO Bbille Nopora BMAMMOCTM, OH He OKa3blBaJsl
AasbHelilee CyLLeCTBEHHOE B/MSHUE Ha CKOPOCTb YTeHusA. [opor CHMKeHUs ObiCTpoAelcTBUA Bbin KpaliHe
BbICOK.

1

X
KpvBble 3puTenbHOro nNpeacTaBneHns, NO3NTYBHAA U HeraTuBHas
X - 06nacTb 3KpaHa, 3aHsATasa gedekramu, B NpoLeHTax oT naowanun; Y - 6bicTpoTa novcka, CUmMBoJSI/C; a -
KpviBas 3pUTENIbHOrO MPeACcTaB/eHNs, YepHbI v 6enbiii oH (MO3UTMBHASA MOMIAPHOCTL); b - KpnBas
3pUTeNbHOrO NpeacTaBneHns, Genblii TEKCT Ha YepHOM choHe (HeraTuBHas MOMSPHOCTD);
1 - knaccudukauma gedekros no NCO 13406-2,

PucyHok 13 - CKOpOCTb UTeHMs Kak DyHKUMA obLyein nnowagn aedektos nukcenein [17]

3.4.2 Wcnonb3oBaHue B MeauuuHe

Den Boer u gpyrue asTopbl [19] npegocTaBuaM OTY4ET O TOM, YTO B AWCMIEAX, WCMNOSb3yeMbIX B
MEAMUNHCKMX Lensax, TUNMYHas NaoTHOCTb AedekTHbIX nukcenei (B uncne pgedekTHbIX NuKcenen)
0,001 %. OHM coobuwatoT, YTo AN MeAULUMHCKUX Lenein ato oTHOWeHue aedekta NUKCesns MOXEeT ObiTb
ycTpaHeHo B 06paboTke wu306paxeHnss camoil 61M3KOl cocefHei wWHTepnonsauuelr 6e3  yrposbl
HEeoO6XOAUMOCTU  [OCTUXEHUSA  TOXAECTBEHHOIO  KayectBa C  TPaAWULMOHHBIMW  PEHTIEHOBCKUMU
KMHOU306paxeHussMn. 310 6bL10 onucaHo ana agucnnea ¢ 0,155-MUNNnMeTpoBbIM PACCTOSAHUEM MEXAY
nuKcenamu.

B [18] npefgocTaBneH OTYET, YTO y AMCNIeEB A1 MeAULMHCKOTO NPUMEHEHUs eCTb TUMUYHBIA YPOBEHb
AedekTHbIX nukcenein - oavH AedeKTHbIA NUKCeNb Ha ABa MUNAMOHA nukcenein. OHU HaWAn pelleHne
npo6aembl fedeKTHbIX MUKceneli B MaTpuuHbIX AUCHAESX A8 MeAULMHCKOro MPUMEHEHUS, UCMO/b3ys
MeTOZ, MHTepnonsAuMn «6avxaiwmnii coced» ANTOPUTM MOCTPOEH Ha OCHOBE (DYHKUMW pPacCesiHWUSA TOUKU
yenoseyeckoro rnasa. OHW OCYLWECTBUAN anroputM W YCNeLwHO NPOBEPUM ero Mpu paccMOTPEeHUU C
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pacctosiHuit 300 MM 1 Bbile, C AUCMNESAMU C HU3KUM W C BbICOKMM paspeLueHuem. OHuM cooBLiaioT, Yto
BUAMMOCTb AedeKkTHOro nukcens Gbina 3HAYMTENbHO YMEHbLUEHA BO BCEX CRny4asix, 1 B GONbLUMHCTBE
crnyyaeB aedekT MMKCeNnss cran MOMHOCTbI0O HEBMAMMBIM. Ha OCHOBaHMM oONbiTa C MEAULMHCKUMM
aucnnesamu aBTOPbl NONAraloT, YTO 9TO — AOCTATOYHOE pEeLUeHWe Aaxe ANns MEeAULUHCKOro NPUMEHEHUs C
Hanbonee BbICOKUMU TPeOOBAHMAMM.

4 O630p cTaHpapToOB

4.1 MexxayHapogHbi ctaHgapTt MCO 13406-2

4.1.1 Bo3HMKHOBEHME U Lenb Tabnuu knacca aedekros

OcHoBHaA npuuuHa knaccudpukauum pedektos nukcenen no NCO 13406-2 He Obina 4eTko
3a40KyMEHTUPOBAHA.

Knaccudukauus agedektoB nukcenen Obina NOAHOCTLIO NEPecMOTPeHa B 1992 roay
pabouein rpynnon Pl 2 («TpeboBanusa k Buaeogucnneam») texHundeckoro komutetra MCO/TK 159, Hosas
knaccudukaums npeacrasneHa B tabnuue 1. O6ocHoBaHue Ans 4 Knaccos ObINo cnegylowlee:

a) AOKYMEHT roToBumncs Kak npunoxeHue k UCO 9241-3, obnactb NPUMMEHEHUA KOTOporo Obina
orpaHuyeHa andgasnTHO-LMAPOBOW TEKCTOBOM Npe3eHTaUueN;

b)aproHomuka paccmarpuBanach cornmacHo onpegenexHusm no MCO 6385 u obnactu npumeHeHus
NCO 9241-3. Toraa TekyLiee nepejoBoe COCTOSIHME CUMUTaroCh Kak COOTBETCTBYIOLLEE BCEM WU3BECTHbLIM
9ProHOMUYECKMM TpebOoBaHMSAM C OONbLUMMM rpaHULAMM, HAMPUMEpP, WCCNeAOBaHUE PEHTTEHOBCKUX
n300paXKeHWin He BKMYanocb B 00NacTb NPUMEHEHUS;

C) 9CTETMYECKUE M TEXHMYECKUE TPeBoBaHUA ABNAIOTCA Bonee 06a3aTenbHbIMU, YEM 3PrOHOMUYECKUE;

d) TekyLliee nepeaoBoe NPou3BOACTBO AUCNINEEB NpeAcTaBneHo knaccom C;

e)knacc D 6bin onpeaenex kak B 10 pa3s 6onbLue aedekTHbIX NnMKcenen, Yem y knacca C;

f) kmacc B 6bin onpegeneH kak 1/10 uncna gedekTHbIX nukcenen knacca C, uncno 1/10 He umeno
HUKaKMX ApYrux NpeanochInok;

g) He NMpeacTaBnAnoCL BO3MOXHbLIM MaccoBoe npon3oactso XKK-aucnnees ¢ kKonu4ecTsoM aAedekToB
MeHbLLUE, YeM NpeacTaBreHo B knacce B;

h)knacc A onpeaeneH kak «HONMb AedeKkToBy.

B 10 ke Bpems TpeboBaHuaA k gedextam nukcenen Gbinu NOAHOCTLIO NEPECMOTPEHbI, YTOObI 0TPasuTb
COBPEMEHHOE COCTOSIHUE.

Tabnuya 1 —Knaccel gedekros
MakcumanbHOe YMCNO KaXaoro TMna Ha 1 MUNIMOH NUKCENEeN.

Knacc Tun Funn I Tun Knactep
A 0 0 0
B 5 50 0
C 50 500 5
D 500 5000 50

lMnockne naHenu JomkHbl COOTBETCTBOBATL knaccy A.

MpumedvaHus

1 TMaHenu knacca C paccmaTpuBaloTCA Kak NepefoBble Ha CErofHAWHMIA AeHb. Bce Knacckl npurogHbl Ans
GONbLUWHCTBA CryYaeB NPUMEHEHNS.

2 Tpebyembll ypoBeHb [edeKTOB COAepXWUT GomnbluMe rpaHuusl ANA 3awuTel OT npobnem ypo6eTsa
nonb3oBaHuA. BeposTHOCTb, YTO HeucrnpaBHbIA MUKCenb — MUKCENb NepefHero nraHa — cocTaenset 0,05.
BeposATHOCTb, YTO NUKCerb NepefHero nnaHa SBNAETCA KPUTUYHLIM ANA ya06CTBa NoNb30BaHUS (TO eCTb BefeT K
HEKOPPEeKTHOM MAEHTUDMKALMM XapaKTepucTKL), BbipaxeHa Yncnom B npegenax 10 O6Las BepoATHOCTS,

. . . 9
pfau.!t X pforeground X Poritical nopsaka 107 gaxe ans knacca D.

Takum obBpasom, usHavanbHaa uenb Tabnuubl B UCO 13406-2 Gbina ABOWHON: OTPasuUTb TeKyLlee
COBpEeMeHHOe cocTosiHne (knacc C) u npeacTaBuUTk, YTO Aaxke 60NbLUIOe KONMYEeCTBO AEMEKTOB NUKCENS He
HaHocuT ywepb yao6cTBY NONb30OBaHWS UMW NPOU3BOAUTENBHOCTM.

AHanU3upysa A[aHHOe MONOXKEeHWe HeoOXoAMMO yuuTbiBaTh, 4TO knacc C Obll COBPEMEHHbIM
COCTOSIHMEM U nuKcenb umMen donbion pasmep 0,4 x 0,4 mm unu Gonble. Mukcenu n cybnukcenu Gbinu
[0CTaTO4HO 60onbLUKMMK, YTOBbI BbITb BUAUMBIMMU.
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4.1.2 OxonvartenbHasa Bepcusa UCO 13406-2
Tabnuya 2 —Knaccol gedekroB no UCO 13406-2
MakcumanbHoe yncno AedekToB Kaxaoro Tuna Ha 1 MUIIMOH NUKCEnen.

Knactep c 6onee yem
Knace Tun 1 Tun 2 Tun 3 O0AHUM fiePEeKTOM,
T™n 1 um Tn 2

Knactep ¢
AedekTamu, TUn 3

| 0 0 0 0
I 2 2 0

n 5 15 50 0 5
\ 50 150 500 5 50

Mnockue naHenu AOMKHLI COOTBETCTBOBATb knaccy |, B cny4yae HeCOOTBETCTBUA NOCTaBLUUK AO0MKEH
yKasaTtb Knacc gucnnesn.

Tabnuuya 3 —Tunsl gedekro no UCO 13406-2

Tun gedpekta OnucaHue
Tun gedpekra: 1 Mukcenb, 3acTbIBLUMIA B COCTOSIHUM BbICOKOTO YPOBHS
Tun pedpekra: 2 Mukcenb, 3aCTbiBLUMI B COCTOSTHUM HU3KOTO YPOBHSI
Tun pedpekra: 3 Mukcene unu cybnukcens aHoManeH, HO He Tuna 1 unu 2, Hanpumep,
cybnukcenb 3acTbIBLUMIA UMM C HEYCTONYMBLIM AeeKTOM
HedexTHblil knactep |OBa unu 6onee aedekTHbIX NUKCEns unu cybnukcens B npegenax 6rnoka ua
nukcenen 5x5

MMpuMeyaHune — OTocCokpalleHHan Bepcus nonHow Tabnuysl MCO 134086-2,

Bo Bpemsa gopabotkm UCO 13406-2, HOBENLLNE AMCMIIEN UMENN HECKONMbKO AeheKTOB Ha MUMMMOH
nukcenein. Paamep nsyyaemoro nukcens 6ein 0,3 x 0,3 mm 1 6onbLue.

4.1.3 NpumeHeHue NCO 13406-2

4.1.3.1 YTBEpXaAeHue

Ons npombiwneHHocTn yteepxkaeHne MCO 13406-2 oyeHb BaxHo. Camble akTyanbHblE CXeMbl
ceptucbmkaummn TpebyloT cooTBETCTBUSA TpeboBaHWAM K AedeKkTHbIM nukcensam no MCO 13406-2, yTobbl
NONy4YuTL cornacue.

MpumevyaHue — Esponeiickuit 3Hak CE u weepckuii 3Hak TCO He TpebytoT cooTBETCTBUSA TpeGoBaHMSM K
AedekTHbIM nukcenaM no NCO 13406-2, Toraa Kak, Hanpumep, HemeUKkuit 3Hak GS 1 amepukaHckuii AAPM TpebytoT
COOTBETCTBUS.

4.1.3.2 KOHTpOsSIb KauecTBa U rapaHTUsA KavyecTBa

Mpn 100%-m koHTpone NCO 13406-2 He ucnonb3yeTtcs. [pu BEIGOPOYHOM KOHTPONE UCMONb3YHOTCA
meToabl MCO 13406-2 n ap. HekoTopele 13 chakTopoB, BuAOLWME Bbl BbIGop MeToAa (AedekTbl, N0A0OHbIE
Mmypa), He 3aTpoHyTblie B MCO 13406-2, HO, TEM HE MEHee, HyaalwLMecs B KOHTpone npu Npou3BoACTBeE
aucnnees. [MoapasgeneHne NCO no knaccam AedektoB He NOATOTOBNEHO B [AOCTAaTOYHOW MeEpe K
cucTeMaM TEeXHUYECKOrOo 3pEeHUsi, OCHOBAaHHbIX Ha 3ajavax HeaBTOMATU3MPOBAHHOIO KOHTpons. B
OOnNbLUMHCTBE CYLLECTBYIOLUMX NPOLEAYP KOHTPOMS HEBO3MOXHO pPasnuuuTb TUMbl AeEKTOB B TEYeHue
pasyMHOro cpoka unu C AO0NyCTUMbIM BIMSIHMUEM onepatopa. Tpetun daktop — obpabatbiBarowwas
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NPOMBILLIIEHHOCTb YXKE MPUHANA APYIYI0 rapaHTUIO KayecTBa U METOAbl TEXHUYECKOrO OMMCaHuA, KOTOpbIe
HOBbIV cTaHgapt MCO He 3ameHun.

4.1.3.306b€emM npoaax u MapKeTUHr

Ha pblHKe HACTONbHbIX Aucnnees nNpuaHalTcs TpeboBaHuA K gedekTHbIM nukcenam no MCO 13406-2,
MpousBoautTenu MoryT, HanpMmMep, n3aaBaTthb Knaccudukauuo 4ePeKToB NUKCENEN ANS KaXKaou Moaenu.

4.1.3.4 UccnepgoBaHue u paspadboTka

OnpeneneHus aedekra nukcens no MCO 13406-2 He cTanu OOLLENPUHATBIMWU B NMPOMBbILLNEHHOCTH
KaK TEXHU4eCKue yCnoBusa Ans KOMNoHeHToB unu moaynen gucnnees. MCO 13406-2 coaepXUT NULLIb YacTb
TpeboBaHui AN Npou3BoACTBa OUCHOW KOMMbLIOTEPHOW TEeXHUKU. MepBas npuumMHa COCTOMT B TOM, YTO
aedekTol, Kak Mypa, He 3aTpoHyTbl B NCO 13406-2, Bropas npudMHa — nogpasgerieHue no kraccam
nedeKkToB HE CBA3aHO A0CTATOMHO XOPOLUO C TEXHOMOTMYecKUMWU npudnHamu aedektos U ¢ MeToaamu,
ncnonb3yemMbiX Npu UccnegoBaHum U pa3paboTke Ans BU3yanbHOr0 KOHTPONA obpasuos aucnnees. TpeTbA
NPUYMHA — NPOMBILLIIEHHOCTb YXKe NMPUMEHMUNA APYTyIo rapaHTuIo KavecTBa U MeToabl TEXHUYECKUX YCIIOBUNA.

4.2 Cepua ctangaptoB UCO 9241-300

NCO 13406-2 Bbin nepecMOTPeH K YacTuyHO 3aMeHeH NCO 9241-307. MexxayHapoaHblii cTaHdapT
NCO 9241-307 BkniovaeT B cebs1 ocHOBHble npuHumnbl MCO 13406-2

Tabnuua 4 —Tabnuya 183 «KonuyectBo aedekroB» no MCO 9241-307

Tun 3
}glacc 3acTbiBLUME B BactbBumMe B | Knactep c Gonee yem KnacTep ¢
AedekTo OflHUM YMCIIOM
Tun1 | Tun2 COCTOSIHNN COCTOSIHMM ,
B BbICOKOTO YPOBHST | HU3KOro ypoBHsi | A€PEKToB, Tun 1 unm Ae(beKTgMM T
Classpixel T™n 2
0 0 0 0 0 0 0
I 1 1 2 1 0 0
(ansa
TMna 1 1 1 3 0 0
3=5 1 1 0 5 0 0
PSU)
Il 2 2 5 0 0 1
(ans
TMna 2 2 5-1xny, 2X Ny 0 1
3=10
PSU) 2 2 0 10 0 1
11 5 15 50 0
(ans
Tnna 5 15 50 - 1 X ?’LH 2 X nfn'
3=100
PSU) 5 15 0 100 0 5
1Y 50 150 500 0 5 50
(ans
TMna 50 150 | 500—1 X7y 2 X Ny 5 50
3=1000
PSU) 50 150 0 100 5 50

Cneaywowpme npumeYvaHus oTHocsaTesa k Tabnuue 4, cronbed 4, Tun 3.

MpuMeyvyaHuns

1 HedeKTbl, KOTOpble HAXOAATCS HUXE rpaHuLbl BUAUMOCTH, HE YYUTLIBAKOTCS.

2 AN SproHoOMUYeckux XapakTepuCTMK KONWYeCTBO, pasmep W KOHTPacT NATeH W AedekToB nukceneil He
[OMKHBI MpeBbIlWaTh NOpora YMeHbLUIEHUA NPOU3BOAUTENBHOCTY.

3 [Ona 3agad uTeHua Aucnneil moboro knacca no krnaccudpukauum gedektos nukcenein (0-IV) Gyper
3Ha4YMTENLHO NPeBbLILAaTL rpaHuLly.

4 [laHHble Knacchl AedekTOB NoKaskbIBatoT:

a)uTo, AedekT Apkoro cybnukcens BocnpuHuMaeTcs Gonee YyBCTBUTENBHO, YeM fedekT TeMHoro cybnukcens.
[MoaToMy AedeKThl MMKCcene oLeHUBaTCs BOCNIpUHUMaeMbIMK efuHUL@AMKU YyBCTBUTENbHOCTU (PSU), rae:

—1 T1n 3 3acTbIBLUXE B COCTOSIHUU BBICOKOr0O YPOBHA=2 PSU;
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—1 T1n 3 3acTbIBLUME B COCTOSHUU HU3KOrO ypoBHA=1 PSU;

MosTomy pasnuyHele koMbWHaumu gedektos Tuna 3 B Classpiei |, 11, 11l 1 1V BO3MOXHBI:

b)uTo, Ans gucnnees MeHblue 9,1” (23,1 cM) NMOTHOCTbL NUKCENe Bhille U MeHbLUe YYBCTBUTENBHOCTb, YEM ANA
aucnnees 6onblue 9,1” (23,1) M ¢ MeHbLUEN NNOTHOCTLIO NUKCENeN;

C) onpefeneHune Kracca, KOTOpbIi OTHOCUTCA K NEPBUYHBLIM NMPUEMOYHBIM YPOBHAM NONb3oBaTeNen, U UX 3agaHus
6bINW CBA3aHbLIl, HAaNpPUMep, C TEM, YTO KNacckl MOryT OTpaxarb CrieAyioLue yCroBus:

1) Classpixel 0 4719 cneumaneHbIX €AMHWYHBIX 3afay BWAECOAUCIINIEEB C OYEHb BLICOKOW YyBCTBUTENBHOCTHIO U
HeobXo4MMOCTbIO MUHUMM3MPOBATL OMACHOCTU MPU BOCNPUATUM UHOPMaLMK, MNOJOGHBLIX KOHTPOSIO KPUTUYECKON
WHopMaLmn B npoueccax, U WHAUKATOPLI KPUTUYECKUX NPOLIECCOB € BHICOKUM PUCKOM HENPaBUNbHLIX peLleHnid, unu
MOrpeLLHOCTH, MPUCYLLME NpoLeccy;

2)Classpixel | ANA cneunduyeckux 3afjay BUAEOAUCNIIEEB C BbICOKON YyBCTBUTENLHOCTHIO U cheLnanbHbIM
3Ha4yeHMeM K fedpekTaM MUKCens, Takue Kak BU3yamnbHbIA KOHTPOMb, HabnigeHue, 3ajadyn NpoBEpKU KadecTsBa
n306paxeHns ¢ MEHbLUMM PUCKOM K BPOXAEHHbLIM OLIMbKaM B criyyae YTeHUsi U owmnGoK HabntoaeHus;

3) Classpixel Il ANs 06bIYHEIX NONL30BATENLCKUX 3aAa4 AUCMIEEB C YyBCTBUTENLHOCTBIO K AedeKkTaM nukcens,
nofoBHO YTEHMIO UM MpoLeccy TEeKCTOBOW MHdOpMauun, BOCTPUATUIO O6bekTa WU CUMBOMBHON WHGOpMauun ¢
LOCTaTOYHON 3PDEKTUBHOCTELIO YTEHUS, YTOOEI BO3AEHCTBOBATL Ha 3afiaHue;

4) Classpixel Il M Classpie |V 4N 3agay gucnneeB ¢ MeHbLLEN YyBCTBUTENBHOCTLIO k AedekTam nukcens, nogobHo
obpaboTke o6LWECTBEHHOW MHOPMaLMK U peKnamMbl, YUTEHUIO TEKCTOBLIX KHUT, GbICTPOMEHSIIOLWMXCA U30BpaxeHuid, HO ¢
LOCTaTOYHON NPOU3BOAUTENBHOCTLIO K BOCMPUATUIO UHOpMaLuK 6e3 auckoMdopTa ANa Nonb3osaTens.

5 KpuTepuit sproHoMuyeckoin 3PPEKTUBHOCTU, CBA3AHHLIA C NMOPOroBbIMU 3HAYEHUAMU AePEKTOB BUAUMOCTU U
pasnuyHbIX 3agad, uccrnegyeTca B HacTosee Bpems. [Noxanyiicta, obpawaite BHUMaHWe Ha TexHudeckne OT4HeTHl U
NPUNOXEHNA K faHHOMY CTaHLapTy.

6 [edektbl Tuna 3 BrNtoYatoT Tycknble nukcenu 25% <Lx <50% (TemHble), 50% <Lx <75% (apkue), rae Lx —
CPeAHWIA OTKIUK NUKCENs Ha MaKcMMarnbHyl APKOCTb curHana (Hanpumep, 6enwit). HeycToiumnsble unu mepuarolume
nukcenu oueHeHel B 2 PSU. Becooii koadhduumneHT PSU onpeaeneH nepea MHOXUTENEM n B Knacce AedekTos Tuna 3.

7 MHOXMTEeNb Nciasspixel MOXKET MEHATbCA ¢ PSU M MOXET nNpuHuMaTh 3HadeHna Mpp=1 a0 4, Mgpp=1 Ao 499,

Mp=1 780499, Ecnu knacc fedekta He cooTBETCTBYET O MK |, TO NOCTaBLUMK AOMKEH ONpeaenuTs Knacc aedekTa, a

TakkKe MHOXUTEMb NclassPixel B 3@BUCMMOCTM OT 3afaHHOro pacnpefenedua PSU.

8 MakcumarnbHoe Yncro fedekToB, KPOMe TOro, BLIMUCIIEHO creayowmm obpasoMm:

a)ana auennees < 9,1” (23,1 M) ¢ > 1 MUNNMOHOM NUKCENEN: MakcUManbHOe YUCNO AedeKToB TUNa Ha MUNMNOH
nuKcenew;

b) ana aucnnees < 9,1” (23,1 cM) ¢ £ 1 MUIITTMOHOM NUKCENEN: MAKCUManNbHOE YUCNO AedeKTOB Ha AUCNne;

¢) ana gucrinees < 9,1” (23,1 cm) ¢ £ 100000 nukceneid: MakcumanbHoe uucno AedekTtoB Tna Ha 100 000
nukcenem;

d) ansa gucnnees < 9,1” (23,1 cm) ¢ < 10000 nukceneid: MakcumaribHoe Ynucrno gedekroB Tna Ha 10000 nukcenei.

NCO 9241-307, no cpaBHeHuto ¢ MCO 13606-2, BBOAUT HOBOE Bornee TOUHOE OTnnYMe Mexay Tunamu
AedpektoB. [loCkONbKY KOHTPOMb KayecTBa MpOLECCOB NPOM3BOACTBA W KOHEYHbIE MOMNb30OBaTENU He
CcnocobHbl 3hhEeKTUBHO BbINOMNHUTL Krnaccudukaumio TunoB paecdektoB no UCO 13406-2, HoBoe
AononHeHne ByaeT BNUATL TOMbKO Ha nabopaTtopum ¢ COBPEMEHHLIM 00OpYAOBaAHMEM AN UCCNEAOBaHUSA
AedekTHbIX Nukcenen. NpeaenbHble 3HAYEHUS KNacCOB U3MEHEHbI U cTanu bonee CTporMMm, OCHOBAHHbIMU
Ha npuHuune ANAPA («HacTONbKO HMU3KO, HACKOMBKO pPasyMHO AOCTUXUMO»), 6a3upyloLLeMycsl HA YPOBHE
3aBepLueHHocTu npoaykra XK gucnnees Ha pbiHKEe OUCHBIX KOMMbLIOTEPOB. HoBbIEe Npeaernbl OCHOBaHbI He
Ha onyOnMKOBaHHbLIX M NOATBEPXAEHHbIX pedynbTatax uccrefoBaHuil. MNepecMoTp Takke BBOAMT HOBbIN
pacyeT napametpa, HassaHHoro PSU. MameneHna usa UCO 13406-2 B8 UICO 9241-307 He OCHOBaHbI Ha
uccrneaoBaHUsIX, pPACCMOTPEHHbIX B HACTOSILLEM CTaHAapTe.

CoctosiHne KK TexHOnornm 3Ha4ymTensHo ynydwmnocs ¢ 1998 no 2005 r.r. Menbuaiume nukcenu,
JOCTYNHbIE B KOMMEPYECKUX NOTPeduTensCkMux TOBapax MMENU paccrosHue oT nukcens Ao nukcens 0,08
MM W paccTosiHue oT cybnukcens 4o cybnukcens mexee, yem 0,03 mM. [JaHHbIE NUKCENU HACTONBLKO Mansl,
YTO OAMHOYHblE AedekTHble cybnuKkcenu Mnu NUKCENU He MOInM ObiTb BUAMMBIMU AaXKE NMPU HAUXYALUUX
YCNoBUSX.

Yacrota nosaBneHua owubok B  BbiCOkonpousBoauTenbHbix MKK-gucnnesx —  0aMH
HEMYHKLUMOHUPYIOLLMIA TPaH3UCTOP Ha TPU MUIINIMOHA NUKCenew. B notpebutenbCkux usgenusax vacrota
NosiIBNEeHUs1 OLLUMBOK BbICOKA HACTOMNBKO, KaK OAUH HE(PYHKLMOHMPYIOLLMIA TpaH3MCTop Ha 5000 nukcenew, YTo
pacrnpoCTPaHEHO U MNOSTHOCTLIO MPUHMMAETCA Monb3oBatensMu. Takue gucnneu AOJDKHbI NpUHAAnNeXaTb
knaccy IV, ecnu Bce aedekTol BUAMMBL. Koraa MHorooOeulalolme HOBblE TEXHONOrmu Ans rubkux u
ynbTpanopTaTuBHbLIX AUCMIEEB AOCTUraloT pbiHKA B TedeHue 1-5 net, To konM4ecTBo AedeKTHbLIX NUKcenen
OyaeT pactu u aanslue. HekoTopble aucnnen He ByayT COOTBETCTBOBaTH knaccy IV, ecnu 6yayT nocuutansl
BUAMMbIE U HeBuAuMbIe AedeKTHble nukcenu u cybnukcenu. Yucno agedextoB ByaeT pacrtu, Tak Kak
HecOopMUpPOBaBLUMECA TEXHONOMMM aucnnees OyayT umeTb Oonblue AeheKTOB Ha HayanbLHOM CTaauu, M
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BC/eACTBME nepexoga K rnmbkoii anekTpoHuke. Mmbkue mnagenus 6yayT 6onee YyBCTBUTENbHbI K OWIMGKAM W
N3HOCY BO Bpemsi paboThbl.

4.3 MexpayHapofHasa anekTpoTexHnyeckaa komuccusa (M3K)

M3K BbinycTuna ceputo ctaHgaptoB MOK 61747 o XXKA. Mpegnonaranocb, 4Tto knaccudmkaums
AedeKTHbIX Nukcenein n gedekTos Mypa OyayT BK/AKOYEHbI B JaHHY CEPUI0, HO HA TOT MOMEHT MPOEKT elle
He 6bl/1 ONy6/IMKOBaH.

4.4 Accoumaumsa no ctaHgaprtmsauum gucnaees B 061acCTU BUAEOTEXHUKU U MUKPOITEKTPOHUKN
(VESA). lamepeHns nnockoakpaHHbiX gucnnees (FPDM)

JokymeHT VESA FPDM cofepXuT HECKONbKO pa3fenoB, OTHOCALWMXCS K Ae(EKTHbIM NUKCENAM.

Pasgen 303-6 pgokymeHta VESA FPDM- u3MepeHWe TeXHUYECKUX XapaKTepucTuk, (opmMasibHO
naeHTnyeH NCO 13406-2, HO He 3aTparMBaeT BeCb CTaHZapT. [eTann v NpUHUMNbl ONUCLIBAKOTCS B 06LLMX
yeprax.

Pasgen 303-6B gokymeHta VESA FPDM paclumpsieT rpynny koHuenuuin NCO 13406-2 n onpegensiet
rpynnMpoBaHue ANs pacluMpeHusi BO3MOXHOCTER MCNOMb30BaHUA aBTOMATUUYECKUX N3MEPEHWIA.

Pasnen 303-6C gokymeHTa VESAFPDM npeacTtaBnsieT HOBYH KOHLUENUWio pasgeneHus aedektos u
onpegeneHnss METOAOB M3MeEpPeHUli 1 cneumdmKkaLnm.

Paspgen 303-8 pokymeHta VESAFPDM - paclumpeHHas cekuus no Metogam U3MepeHus U
cneuudukaummn gedektos mypa.

5 0O630p NpoOV3BOACTBEHHOW NPaKTUKN
5.1 O6wwne nonoxeHus

3aBepLIeHHOCTb XKK TEXHOMOrMiA 3HaunTeNlbHO YCOBEPLIEHCTBOBANACh, KOrga MpUWIIv K AedeKTHbIM
MUKCENSIM, KaK MOKa3aHo Ha pucyHke 14.

Y1

X - rog; Y - pasmep guaroHanu gucnnes, B Aloinmax;
Z - NNOTHOCTb AechekToB, B AedekT/M2; a - MNOTHOCTbL AeeKToB

PucyHok 14 - Pa3mep gucnsies n nnoTHOCTb AedekToB B XK-gucnneax
¢ 1980 no 2000 rr. [32]
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B 2005 r., coBpeMeHHOe COCTOSIHME BbICOKONPOU3BOAUTENbHbLIX AMCMNEEB ANA MEeOULMHCKOro
NPUMEHEHNS — 0WH AeDEKTHbIN TPAH3UCTOP Ha Tpu MunnuoHa nukcenei [18]. MoTpebutensckue nsaenus
MOTyT UMETb Tak MHOrO, Kak OAuH AedeKTHbI nukcenb Ha 5000 nukcenei, 4Yto BCE €LUE NPUHMMAETCH
nonb3oBaTenamu. [Onsi HEKOTOPbLIX TEXHOMOrMn Byayllero OXuaaeTcs, YTO YMCNOo AedEKTHbIX nukcenemn
ByaeT pactu u ganblie. Hekotopble gucnnen He 6yayT COOTBETCTBOBATL knaccy IV, ecnu 6yayT nocunTaHbl
BUAMMbIE M HeBUAWMbIE Aed)eKTHble NMuKcenu u cybnukcenu. Yucno pedpektoB Oyaer pactu, Tak Kak
HechOpMUPOBABLUMECS TEXHOMNOMMK Aucnnees 6yayt umeTb Oonblue AedhEKTOB HA HA4anbHOW CTaauu, U
BCINeACTBUE nepexoaa K rubkon anekTpoHuke. Mmbkue nsgenus 6yayt 6onee YyBCTBUTENbHbI K OLLMBKaM K
N3HOCY BO BpeMs paboThbl.

5.2 TexHn4yeckoe onucaHue

B npousBoAcCTBE AMCNNEEB TEXHUYECKOE ONUcaHue AedEKTHLIX MUKCENEeN U Mypa OCHOBLIBAETCS B
3HAYUTENBLHOMW CTENEHU Ha CyLlecTBylOWNX MEeTodax BbIXOAHOINO0 KOHTPONA UM CTaTUCTUYECKUX AaHHbIX
BbIXOAHOIO KOHTPOSA NO Ka4eCTBY.

5.3 OnucaHue AnA KOHeYHbIX NoTpeduTenen

OnucaHve ana notpebutenei ObiNO O4YeHb OrpaHWYEHHbIM WMAM OTCYTCTBOBANO, HO CUTyauus
ynyywmnack, M cenyac nonHoe onucaHue AedeKkToB NUKCenen AOCTYNHO, No KpanHe mepe, ANns Beaywmx
OpeHoB gucnneeB. B npownoM cnyyanock, YTo nNpoAasBeL, AaBan npeacTaBfeHue Toro, Yto gucnnei He
umeeT aedekToB, Aaxke eCnu B PYKOBOACTBE MONb30BaTENA UMESIOCH NPEANIOXKEHUE UMK CCbINKa, B KOTOPOW
NPOW3BOAMTENIO NO3BONANOCL MMETb Hebonblioe konuyecTBO AedekTHbix nukcenew. UCO 13406-2
HenpaBuIIbHO MCMNONL30BAnNcA ANsi onpaBaaHusA TpeboBaHWMIn OTCYTCTBUSI OLUMOOK Aae C HECKONMbKMMM
,El,e(*)eKTHblMl/l NMUKCcensamu.

Ha pbiHKe BbICOKONPOU3BOAUTENBHLIX AUCNNEEB (MEAMUUHCKME aucnnewn), rae AedekTHbIe NUKCenu
MOTYT KPUTWYHBIMM, PAcnNpOCTPaHEHHAas NpaKkTUKa CPeaM HEKOTOPbIX KOMNaHuM — MPOBEPATb KaKAbIN
AUCnnen nepea nocTaBKoW MnoTpebuTento M AgaBaTb KapTy C pacnonoxeHuem aedekTHbIX Nukcenen, ¢
Lenbio NpeaynpeauTb PEHTTEHON0ra 0 pacnonoXeHun aedekTHbIX nukcenemn, 4Tobbl OKTOP MOT NPUHATb
3TO BO BHUMAHWE NPU 3aKMOYEHUN N0 SNEKTPOHHOMY PEHTIEHOBCKOMY U300paxeHMmIo.

5.4 BbIXOOHOW KOHTPONb

BbIXO4HOW KOHTPOSb Ha 3aBOAAX-U3rOTOBUTENAX B 3HAYUTENBHOW CTENEHN OCHOBLIBAETCA HA PYYHOM,
BM3yarnbHOM KOHTPOSIE OMbITHbIMKU onepaTopamu. MocneaoBarenbHOCTL onepaumii MoXeT ObiTb, HanpuMep,
cneayowen:

— Ha MONHOCTbLIO YEPHOM AUCHIEE NOACUUTLIBAETCH KONMYECTBO APKMX U TYCKNbIX A€(DEKTOB;

— Ha NOMHOCTLIO 6EeNoM Aucnnee NoACUHMTLIBAETCA KONMMMUYECTBO TEMHbIX U TYCKNbIX Ae(PEKTOB;

— €Cnu B OAHOM U3 YeTbIpex HabopoB AedeKTOB NPEBLILLIAETCA AONYCK HA KA4€CTBO, AUCNNEN
He NMPUHUMAETCA U OTCLINAETCA B OTAEN KayecTBa Ans AanbHENLLEro 3aKIioUeHus!.

Ona o6HapyxeHus TONbkO Tex AedeKTOB, KOTopbie OyayT BUAMMbI KOHEYHbIM NOMNb30BAaTENAM,
KOHTPOMb MOXET NpPOBOAUTLCA B YCINOBUSX KOHTPONMPYEMOrO OCBELUEHWS, AUCMNEN paccMaTpueaetcs
yepes punbTp HEATPanbHOW NMOTHOCTU AN PETYNIMPOBKU YyBCTBUTENLHOCTU OOHApYXEHUS.

B 2005 roagy, aBTOMaTUYECKMIA KOHTPONb HAZ WCMbITAHUSAIMU HE UCNONbL30Banca LWupoko. B
NPOU3BOACTBE MUKPOAUCIIIEEB M AUCNIIEEB C OMEHb MANEHbLKUM KONMYECTBOM MUKCEnen aBToMaTUHeCKui
KOHTPOSb HaA UCMbITAHUSIMU NpuMeHsnca 6onee wmpoko. OH ucnonb3oBancs B cdepax, rae BUsyasnbHbI
KOHTPOMb HEBO3MOXEH UMK, rA€ aBTOMaTUYECKUI KOHTPONb Bonee addpekTuseH, yem susyanecHbiii. C 2005
r. ynyqwmnacb 4OCTYMHOCTb UCNONb30BAHUSI CUCTEM aBTOMATUYECKOTO KOHTPOSA.

MoasoAs UTorn, OrpaHUYeHUs B NPaKTUMECKOM U BbINOMHAEMOM BbIXOAHOM KOHTPOJIE CUIbHO BIUSIIOT
Ha BCIO €ATENLHOCTL M0 NPOU3BOACTBY U NporpaMmy patoT B o6nactu aedekTHbIX NUKCENeN.

5.5 BXOAHON KOHTPOJb

BxoAHOW KOHTPOMb OCYLLECTBNAETCA GONbLUIMMU KOMNAHWMAMM, TAKUMMN KaK: CUCTEMbI MHTErPUPYIOLLUIA
YCTPOWUCTB MAM AUCTPUOBLIOTOPbLI, MPWU  NONyYeHUM AucniieeB OT npoussoguTeneii. [MpoMbiluneHHas
TEHAEHUUA — BbINOMHATL TOMBKO 3AKMIOYUTENBHLIA BbIGOPOYHBIA KOHTPOSb UMK HE BbINOJIHATL BXOZHOM
KOHTponb BooOwe. Koraa obuwee uucno o6pasyoB AnA NPOBEPKM MAarno, NPUMEHSIIOTCA Takue
na6opartopHole Mmetoabl kak UCO 13406-2, 0COGEHHO npW NPOM3BOACTBE HACTOMbHLIX [AWCIIEEB.
KpynHomacwTabHbli KOHTPONb MPakTU4ecku NOMHOCTLIO 6asupyeTcs Ha pyYHOM, BM3yarlbHOM KOHTpone.
MHoraa B AanbHeWweM KOHTPOMb YNpoLaeTcs No CPaBHEHUIO C BbIXOAHbLIM KOHTponem. [ins aucnnees
BbICOKOrO YPOBHSI KPUTEPUEM KOHTPONA MOXeT ObiTb OTBEpXeHWe Aucnnes, ecnu KakoW-nubo u3 Tunos
AedexToB oO0HapyXeH, HanpuMmep, B TedyeHne 15 c. Takue OTMNOXEHHbLIE AUCNIEU OTAENbLHO U3y4yaloTcA
KOMaHAOW NO Ka4ecTBy.

Ha cneumanbHbixX pbiHKax cObita MoxeT ObiTb caenaH 100% BXOAHOM, M NOKynaTenb MOXET Aaxe
nonyunTb KapTy AedeKTHbIX nukcenen (MeauuuHckoe hopMUPOBaHUE N30OPAKEHUSI PEHTIEHA).
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6 PUCYHKM 1 onucaHusa aedekTHbIX Nukceneni

'
LEETTTT

L1

PucyHok 15 - Mpumep pasnnmunii B NPOCTPAHCTBEHHbLIX U3MEPEHUSIX MOMHOW 061acTU AedekTHbIX nukceneii
B NO3WTUBHOI U HEFaTUBHOW NONSAPHOCTAX

KoathpuumeHT 3anonHeHus 6yaeT BAMATL Ha akTuyeckuii pasmep. B HeraTMBHON MNOASPHOCTM
Bo3feiicTBne OyfeT OTKNOHEHO CyMMapHbIM BO3felicTBMeM. B nNO3WTMBHOW nonspHocTM BO3fgeicTeue
MOXeT 6bITb 3HAYNTENbHbIM AN TPaHNUL, BUANMOCTHU.

Pasmep cy6nukcensa c AedekTom 3acTbiBaHWS BO BK/IOYEHHOM COCTOSSHAM Ha TeMHOM (pOoHe -
«afipecyemMblii pasmep» MNPOAO/IKUTENbHOCTENW cybnukcens «koaduuneHTa 3anosiHeHus» cybnukcens.
Pasmep cybnukcens c gedekToM 3acTbiBaHWA B BbIK/TIOYEHHOM COCTOSHUM Ha APKOM (DOHe - «afdpecyeMblit
pasmep» cybnukcens, pasfefieHHbll «kko3adPULMEHTOM 3ano/IHEHNA» Cybnukcens.
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PucyHok 16 - [lechekt cybnukcens B XKW, paboTtatoLiem Ha nponyckaHue n OTpaxeHue, B TEMHOTe

PucyHok 17 - LedpekT cybnukcens B XKW, paboTalolleM Ha NponyckaHue v oTpaeHue, Npy BHELUHEN
3acBeTke
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PucyHok 18 - [edekT cybnukcensa B XKW, paboTalowem Ha NponyckaHue u oTpaxkeHue, B TEMHOTE

PucyHok 19 - Knactep gechektoB HenosHbIx cybnukceneii B XXK, paboTatowem Ha nponyckaHue n
OTpaxeHve, B TEMHOTE, MOJIHOCTLI0 GefbIi 3KpaH
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PucyHok 20 - KnacTtep aecekToB HenonHbix cybnukcenein B XKW, paboTtaroLwem Ha nponyckaHne u
OoTpaxeHve, B TEMHOTE, MOSIHOCTbI0 YEpHbIA 3KpaH

PucyHok 21 - [edhekT, He cBA3aHHbIN € nukcensmu, B XKW, paboTatoliem Ha nponyckaHue n oTpaxeHue
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B paHHOM npunoxenuu npuseaeH o0030op cepun cepum cranaaptoB UCO 9241 (ee crpykTyp

MpunoxeHue A
(cnpaBouHOe)

0630p cepum ctanpaptoB UCO 9241

npeaMeTHON 0BnacTn U cratyca ony6nuKoBaHHbIX U pa3pabaTbiBaEMbIX YacTen).

Tabnwuuya

A.1 — Crpyktypa cepuu crtaHaaptoe UCO 9241 «3proHomuka B3auMOAENCTBUA

«4ernoBek-cucreMan

Homep yactu HaumeHoBaHuWe
1 O6Luee BBEAEHNE
2 TpeboBaHUsA K NPOU3BOACTBEHHOMY 3a4aHUI0
11 PykoB0oaCTBO N0 06€CNE4EeHNI0 NPUrOAHOCTU UCTONb30BaHUS
20 PykoBOACTBO MO 4OCTYNHOCTU 060pyAOBaHMA U yenyr B 06nactu MHhopMaLuMoOHHO-
KOMMYHMWKaLMOHHbIX TexHonorun (UKT)
21-99 PesepBHble HOMEpa
100 3proHoMuKa nporpaMmmHoro obecneveHus
200 YenoBeKko-OpUEHTMPOBAHHOE NPOEKTMPOBAHUE
300 TpeboBaHUs K 3NEKTPOHHBLIM BUAEOAUCTINIEAM
400 MpuHuMnbl u TPeBOBaHMSA AN YCTPONCTB PM3NYECKOTO BBOJA
500 Pabo4as ctaHuus
600 Pa6ouvas cpeaa
700 LleHTpbl ynpasneHus
900 TakKkTUNbHbIE B3aMMOAENCTBUSA
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MpunoxeHne B
(cnpaBo4HoOE)

HedekTHble NUKcenu B NnpousBoacTBe

Tekywuii ypoBeHb KadyecTBa AeeKTHbIX MUKCENENn 3aBUCUT OT CErMeHTa pPblHKA U TEXHOMOMUW.
Hacrosiliee npunoxeHne COAEPKUT KPaTKOe OMucaHuWe AOCTYMHOr0 B HacTosiLee Bpems KauyeCTBEHHOro
YPOBHS B TEPMUHAX, UCMOMb30BaHHbLIX B cepumn ctaHgaptos MCO 9241-300.

Ha pblHKe MeauUMHCKUX Aucnnees rmaBHbLIM 06pa3oM npeacTasrneH knacc aucnnees 0, HO TaKke
MOTYT BCTPETUTLCA aucnneun knacca |. ucnneam npucsausatot knacc 0 no pesynbtatam 100%-ro koHTpOns
nNpou3BoACTBa.

Ha pbiHke noTpebutenbckux TB Hanbonee pacnpoctpaHeH knace |. OtaenbHbie nsaenus MoryTt bbiTb
knacca 0, HO 06bIYHO M3rOTOBUTENM HE rapaHTupytoT knacce 0.

Ha pblHKe ancnneeB KOMMNblOTEPOB Haubonee pacnpocTpaHeHbl knaccel | u Il. Yem meHblie pasmep
nuKcensi, T0, BEposiTHee Bcero, OyaeT AOMyLIEH MEeHee BbICOKWM Knacc. OTO eCTECTBEHHO, MOCKONbKY
onpeaeneHns NCO 9241 He BNONHE CBA3aHbI C BUAUMOCTbIO AedeKTHbIX nukcenen. OTaenbHble u3aenus
MOryT ObITb Knacca 0, HO U3roTOBUTENU He rapaHTupyloT knacc 0.

Ha pbiHke agucnneeB MOOMNbHbLIX YCTPOWCTB Hambonee pacnpocrpaHeHbl knaccbl | m Il Tak kak
none3oBaTenbCckue MHTepdencel bonee CTaTuyHbl, YEM HA PbIHKE KOMMbLIOTEPOB M noTpebutensckux TB,
CYLLECTBYIOT 00nacTtu akpaHa, rae gedekTol nukcens sABNAIOTCA Gonee npuemnembiMU, YEeM B APYIUX
obnacrax.

Ha pblHKe TOBapOB NPOMBILLNIEHHOrO Ha3HavYeHus BCTpeyvalotca knaccel 0, 1, Il m 1l B 3aBucUMOCTH o1
onpeaeneHHbIX NOTpebHOCTEN.

Ha pbIHKE HOBbIX TEXHONOTUIA BCTPEYaloTcsa BCe knaccol (0T 0 o 1V). [ing HOBbIX TEXHOMOIUI, KOTOPbIE
He Tak TOYHO COOTBETCTBYIOT onpeaeneHusam MCO 9241, aucnnein mMor ouumuanbHO NONYYUTb HU3KYIO
OLIEHKyY Kracca, npu 9ToM oka3aTbCsl 6onee BbICOKOrO Kracca, 1 HaobopoT. B Takux cnyyasx oueHka knacca
HenpurogHa Ans KavyeCTBEHHOro CyxaeHus. B apyrux cnyyasx oueHka knacca MOXeT ObiTb HWU3KOW, W
Aucnnen COOTBETCTBOBAS OLIEHKEe, HO, TEM HE MEHEEe, u3aenue Morno ObiTb MPUEMNEMbIM Ha PbiHKE, TaK Kak
TEXHONOrMsi MOrna npegocTaBUTb HOBbIM TUM 3ajavu MNM  B3aUMOAEWCTBUSA YCTPOMCTBA, KOTOpbIE
HEBO3MOXHbI MPU UCMONb30BaHUU TPAAULMOHHBIX TEXHOMOTWI Aucnnes. B Takux cutyaumsax nonb3oBarenu
CKIIOHHbI 40NyckaTb 60nee HM3KYI0 OLeHKY KayecTBa AedeKTOB NUKCENeN.
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MpunoxeHune C
(cnpaBo4HoOe)

MpoeKkT moaenu NpueMnemMoro ypoBHS1 NMUKcernein

C.1 OOwue cBegeHus

KomnetentHas paboyas rpynna WCO He pocturna MOMHOTO KOHCEHCyca O MOAENUPOBaHWUM
NPUEMMEMOro YpPOBHS nukcenen. Pabouas rpynna npuHAna peleHne BKNIYUTb 00e NpeasiokeHHble
MOZENU KaK NPUINOXKEHUE.

He cywecTByeT A0CTAaTOMHOIO MOATBEPXKAEHUS ANs NOObIX NPEaNOXEHHbIX TUMOBbLIX NPOCTbIX
YMCMOBbIX COOTHOLUEHUIA MEXAY KONMMYECTBOM MPUHUMAaEMbIX AedEKTHBIX MUKCENen n pasmepom aucnnes.
HanpoTtus, AaHHbIE NOKa3bIBAKOT, YTO YPOBEHb BU3YaribHOro KOHTpAcTa Moaenen TOMHO NPOrHO3UPYET, YTO
cpeHee 4ucno JONyCTUMBIX AeMEeKTHbIX MUKCENnen MeHAeTCA Kak (PYHKUMA KOHTpacta u Aed)ekToB
pasmepa. MNMpegnonaraeTcs 3Ha4YUTENbHASA B3aWMOCBSA3b MEXAY CPEAHMM YUCIIOM AONYCTUMBIX AeEeKTHbIX
MUKCENen N COOTHOLLEHUEM MEXAY KOHTPacTOM Aed)eKTOB U KOHTPACTHOW rpaHuuen Ana BUANMOCTH.

KoHTpacT onpeaenseTcs Kak NMpPOLEHT KOHTpacTa Mexay SpKOCTbio aedekta U NOoKanbHON cpeaHen
SAPKOCTbIO.

C.2 MNepBasa mopgenb

B uensax BHeceHus nonpaeok B MICO 9241-307, 6bina paspaboTaHa cneayowas moaens Ans 3aMeHbl
npuMmeydanus 7 B ctaHaapre. MakcumaneHoe 4uncno aedekToB BbIYMCNSETCA Cneayowmm oopasom:

a)Ona gucnnees > 9,1" (23,1 cM): MakCUManbHOE KONMMYECTBO AEe(PEKTOB HA KNacC Ha MWUNNAUOH
nukceneu;

b) Ans ancnnees < 9,1" (23,1 cm) ¢ > 250000 nukcensiMM: MakCUManbHOE YMCNO AedeKTOB Ha Knacc
Ha 250 000 nukcenen;

¢)Ona gucnnees < 9,1" (23,1 cm) ¢ < 250000 nuKkcensMu: MaKCUManbHOE 4MCNO AecheKkTOB Ha
aucnnen.

C.3 Bropas mopgenb

C.3.1 Obwue ceeaeHuna

Haunydylune OOCTyMNHbIE AaHHbIE UCCMENOBaHUN — 3TO pe3ynbTaThl UCCNEA0BaHUI, NPeACTaBNEeHHbIe
Ha SID [13]. MonHble aaHHbIe GbiNM oueHeHbl cekpeTapuatoM NCO/TK 159 u gocTynHbl AN AanbHenWmnX
nccrenoBaHui.

B pesynbTate aHanu3a 3TUX A4aHHbIX Oblna BbISIBNIEHA YCTONYMBAsA B3aMMOCBSI3b U HE3aBUCUMOCTb OT
pasMepa Aucnnes, pacCTOAHWUA OT 3puTens A0 dkpaHa W Ap. KOHTpacT-rpaHMLa-KOHTPACT-COOTHOLLEHWe
0OBACHAET BCE OTKMOHEHWA A0 TEX MOp, NoKa CPaBHMBAETCA UCTbITATENLHOE U300paXKEHHE.

B aaHHbIx [13] cywecTByeT AONONHUTENBHOE OTKNIOHEHWE MEXAY MCNbITATENbHLIMY U30OpaXKEHUAMM -
«CABUr BNEBO Ha rpadyuKe AaHHbIX B ABOMHOM NOrapudMUYeckoM macluradey.

Mpeanonaraercs, 4TO 3TOT CABWUI-BSIEBO-BNPABO 338BUCUT OT KOHTEHTA 9KpaHa U MOXET Takke
3aBUCETb OT BIINSIHUA MACKW, BbI3BAHHOTNO KOHTEHTOM, UMM MOXeT ObiTb BbI3BAHO TeM (pakTOM, 4TO
pearnbHasa CpeaHssa APKOCTb OLIEeHUBAETCA MYTEM HE perncTpaumu, a nporHosa.

Caeur MoxeT BbITb TaKXKe BbI3BaH OrpaHUYeHUsIMKU B ypaBHeHUu [11].

[anbHenwee n3ydeHune aaHHbIX, BO3MOXHO, O6BLACHUT APYrMe B3aumoCBSA3N.

Ha atoi cragumn obwas cdhopmMyna Ans CPeAHEro yucna npueMnemMbiX AedEKTHbIX NMUKCENEN MOXET
ObITb NPeACTaBneHa Tak:

N=a R?
roe N - aT0 cpeaHee 4ncno npuemnemblx AedeKTHbIX MMKCENeil;

E - 370 cooTHOLLEHME Mexay KOHTACTOM AeEKTHOrO MUKCENs U KOHTPACTHON rpaHuLeil BUAMMOCTH
(BbluncnsieTca no [11];

{l — NOCTOAHHAA CO 3HaYeHuAMM npubnuantenoHo ot 2000 4o 20000 B 3aBMCUMOCTU OT KOHTEHTA UMK
B 3aBMCUCMOCTU OT JNOKanbHOW cpeaHel CBETUMOCTH (CM. BbILLIE);

{3 — NOCTOAIHHAs CO 3HAYEHUAMM NPUBAM3NTENBHO OT 2,4 A0 2,8.

Ha paHHoOit cTagum o6Luee YypaBHEHWE YXe NPUrOAHO ANs NpeanpusaTuii, noTpeGuTenbCkux
opraHu3aumit U UCNbITaTENbCKUX CTaHLMA.
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TeM He MeHee, BaXHO CpaBHMBaTb 0O6LLEe ypaBHEHME C AaHHbIMW APYrMX WCCNeAoBaHWii ans Toro,
4TO6bI NOATBEPANTL 061AaCTb 3HAUYEHUIA NMOCTOSIHHBIX a U b,

C.3.2 HavafibHble gaHHble

MpenBaputenbHoe wuccnegoBaHWe, NPOBEAEHHOE Mo MeHee XeCTKUM Yynpas/ieHneM, Mo3BOoNI0
NCK/TIOYNTb HEKOTOpPbIE C/lydan UCMbITaHW U3 OKOHYaTe IbHbIX UCCnefoBaHuin. Takke 13 npeasaputesibHOro
nccnefoBaHnsa CTasii U3BECTHbI AKCTPEMYMbI (HE TO/IbKO CPefHUe 3HaYeHUs).

HauyasibHble gaHHble NOkasbiBalOT OO/bLUYH Bapvauuio, HO MOATBEPXAAIOT TOT Xe TUN Koppensauuw,
KOTOpPbIA Obl1 Hal4EH B 3ak/IYUTENIbHOM WCCefoBaHWM. 3TO Takke WICTpUpyeT HeobXoAMMOCTb

TWAaTeJ/IbHOINo0 KOHTPOIA KabKAoro aKcnepnMeHTa, CBA3aHHOIo C npnemMmaemMocCTbio ,El,eGbeKTHbIX NUKCene.
C.3.3 NcnbiTaTesibHble N306paxeHund

Tekcer 1

n3o6paxeHmne 1 CooTHoLeHMe 1
HavBbICLIAH YYBCTBUTENBHOCTb
y =20529 x-r 4533
y =20394 x'24614
a) TEeMHbIl TekcT IT)) TemHas rpadmka
n3o6paxeHue 2
b) TemHbIA TekcT d ) TemHas rpadvika
pucyHOK 3 n3obpaxxeHue 3 CoOTHOWEHME 2
2 HauBbICLLAs YYBCTBUTENIbHOCTb
y =13566 x 2@19L
b) TemMHbIli TekcT 9) TEMHbII TekcT €) TeMHas rpadwika
Tekcer 1
u306paxeHme 1 CooTHoLweHne 3
i 3 HaMBbICLIAS YYBCTBUTENBHOCTL
3 y =2978,5 K'2719
P)APKNIA TeKCT M) sipKast rpachuka
n306paxeHne 2
TEKCT 2
K) SApKMiA TeKCT
a) SPKWIA TEKCT C) ApKas rpaduka

prcyHoK 3 CooTHoLeHVe 4

camasa Hu3Kasa 4yBCTBUTE/IbHOCTb

f) apkas rpadmka

PuncyHok C.1
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C.3.4 AHann3 gaHHbIX

X - COOTHOLUEHWEe KOHTpAacTa W KOHTPACTHbIX rpaHul, ;
Y - konu4yecTtBO AedhekTHbIX NuKcenei;

AN - unszobpaxeHue 3; N - ms3obpaxeHue 2; N - nzobpaxeHue 1; O - rpadumk 1; O - TekcT 2; O - TekcT 1,
A - unzobpaxenve 3; A - nzobpaxeHue 2; A - uszobpaxeHue” - rpaduk 1, - TEKCT 2; s - TeKCT 1;
---------- cTeneHb (TEKCT 2);--------—— cTeneHb (n3obpaxeHune 2); _ _ - cTeneHb (TEKCT 2); - CTeneHb

(n306paxeHune 2)

PucyHok C.2 - AHanus gaHHbIX
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X - COOTHOLLUEHME KOHTpacTa W KOHTPaCTHbIX rpaHuL,; ¥ - Ko/N4YecTBo ,Cl'ereKTHbIX nukceneim;

X - aHanus3 5- Bce faHHble; A - aHanu3 4 - NpueMsieMblili MakCUMyM;
A - aHanu3 3 - NpUemnemMblii MUHUMYM; ¢ - aHann3 2 - HeraTMBHasi NONSPHOCTD;

O - aHa/iu3 1- no3uTUBHAsA MONAPHOCTb

PucyHok C. 3 - AHanus BceX AaHHbIX

33



FOCT P 55241.4—2012/ISO/TR 9241-310:2010

MpunoxeHune D
(cnpaBo4HOE)

MnaH pekoMeHpaaumni

D.1 O6wune ceefeHmns
Pa6ouasa rpynna PI 2 TexHuyeckoro komuteta WMCO/TK 159 npuHAna pelweHue BKAWOYUTb MnaH
pekoMeHAauuii B KayecTBe MpuaoxeHus. PekomeHgauum OCHOBbIBAlOTCA Ha 0630pe uccnepoBaHui,

OTHOCSILLMXCA K OCHOBHOMY COA€EpPXaHU HAaCcTosAWEero TeXHNYecKoro otyeTa.
PoHOUHLE

TE Be ue . Brvwm popie» - sasuynaLnr

PucyHok D.1 - inarpamma hakTopoB, BAMAOLWMUX HA NPUEMAEMOCTb fedeKTHbIX MuKcenei

D.2 OnpeaeneHns, CUMBO/bI M abbpeBnaTypbl TEPMUHOB

C'piXei - KOHTpacT nukcens Ha ero oHe;

Cthreshold ~ koHTpacTHas rpaHuua Bbile BUAUMOCTMN MUKCENS;

Lfg - APKOCTb MUKCENS;
Lbkg - ApKOCTb (poHA AedeKTHOro nuKkcens;

La - ajantauMoHHas APKOCTb. AganTtauMoHHas SPKOCTb MOXeT 6biTb NPUGAN3NTENbLHO

BbipaXeHa KaK CpefHsis CBeTMMOCTb 061acTu, CKOHLUEHTPUPOBAHHON BOKPYr MWUKCENsl, M C AUaMeTpoMm
LeHTpanbHOW o6nacTu, B KOTOPOI MpoucxoAuT o6paboTka KOHTpacTa B 3pUTEsSIbHOW cucTeme uyenoBeka, U
COOTBETCTBYlOLLE NPOCTPAHCTBEHHON Y4acToTON, NpeAcTaBNsieMoli NUKcenem;

a - 3pUTenNbHbIN yron, cTarmBaemMblit AedekTHbIM NUKceneMm, B rpagycax;
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— obnacTtb aedeKkTHOro NUKCens B rpagycax Ha ayry B kBagpare;

A-06 y yry

5 — dyHKUMS KOHTPACTHOIT YYBCTBUTENLHOCTHU;

f\".l — KO3(h(PULMEHT, YYUTbIBAIOLLMIA UHTErPUPOBAHUE MO NPOCTPAHCTBEHHbLIM KOOPAUHATAM;

R’.2 — 4 koahduuneHT npeobpa3oBaHusa (paBeH 4), BbIBOAMMBIA M3 hakTopa B3aMMOCBA3M

MeXay KOHTPaCTOM MNpsSIMOYrOfbHbIX BOMH MuyencoHa M mMoaynsiuveii BOSIH OCHOBHOrO Tuna MOAenu
NPAMOYronbHbIX BOSH [33], [34];

SIL(L) — NpeAen WHTErpupOBaHUS MO MPOCTPAHCTBEHHLIM KOOPAMHATAM, BbILLE KOTOPOTO

WHTErpMpoBaHue Mo NPoCTPaHCTBEHHbIM KOOpAUHATAM HE NPOUCXOAMUT.

D.3 Bugumblie aedeKkTHble NUKcenm

D.3.1 O6uwue ceegeHusn

KoHuenuua Buammbix AedeKkTHbIX MUKCENen Kak nNpPOTUBOMOMOXHAA HEBUAUMBbIM AedeKTHbIM
NUKCENsSM MMEeT NepBOoCTENeHHoe 3HavyeHune. B cepun cTtaHgapTos NCO 9241-300 TepmmnH
«pedekt nukcensy Obin onpeaeneH TONMbKO AnA 0003HAYEHUS BUANMbBIX AEMEKTHBIX MUKCENEN.

HedekTHbIi Nnkcens HeoBXoaMMO paccMaTpuBaTb Npu NIOObIX 3HAYEHUAX, AaXKe €CnM OH HEBUAUM
Ansi Nonb3oBaTens.

HeBuanmbie aedeKTHbIE MUKCENW MNEPBOrO nopsiaka — AedeKkTHble NUKCENWU, ManeHbkue, nudo
TycKnble (HM3Kaa KOHTPACTHOCTL), HEBUAUMbBIE HA PAaCCTOAHUN 100 mm 1 Bonee. dakTUUECKN UX
Henb3A OOHAPY>XUTb UINKM PACCMOTPETL €3 YyBENUUUTENBHOTO CTEKNA UMM MUKPOCKONA.

HeBuaumblie nukcenu BTOPOro nopsaka — AedeKTHble NUKCENU, maneHbkue nubo Tycknble (Huskas
KOHTPACTHOCTb), pasnuiumble Ha pacctosHuM 100 MM, HO HeBUAMMbIE HA (PAKTUYECKOM PacCTOSIHUM OT
3puTens A0 9kpaHa. PakTUYECKU Monb30BaTENb MOXET UX OOHAPYXUTb UMM PacCMOTpeTb, €criv Oyaer
HaxoauTbcs OnNM3KO OT Aucnnea (OH MOXeT nojaTb peknamauuio MNPOU3BOAWUTEMID), HO HE MOXeET
0BHAPY>XUTb UX NPU 0ObIYHOM UCNONb30BAHUMN.

HeBuanmbie nukcenu TPeTbero nopsaka — AeEKTHbIE MUKCENU, KOTOPbIE BUAWMBI MPU OObLIYHOM
paccTosiHMM OT 3pUTens A0 3KpaHa TOMbKO C NOMOLLBIO CneumarnbHbIX UCMbITATEeNbHbIX W300paXEHWiA,
BbIAENAIOWMX AeDEKTHbIE MUKCENU, HO HEBUAMMbI NpU OObLIMHOM MONb30BATENbCKOM WHTepdence,
NPUMEHUMOCTM AUCTINEA U COAEPKUMOM M300paxkeHusa. PakTUYECKM NOMb3OBATENb NErk0 MOXET HanTw
AedeKTHbIN NUKCENb, UCNOMb3ys, HanpuMep, MNOSHOCTbIO YEpPHbIN MMM MOMHOCTbIO Genbiit 3kpaH. Ho
NPOW3BOANTENb MPOAYKLMKU MOXET CMPOEKTUPOBaTh (POH NOMb30BATENLCKOrO UHTEpdelica Tak, YToObl OH
ObIn C HeperynupyeMoii 4YacToin CTPYKTYpOIA, kOTopas AenaeT HEBUAUMBLIMU AedEKTHbIE NMUKCENM.

HeBuaumble nukcenu 4YeTBEpTOro nopsgka — AedeKTHbIE TMUKCENW, KOTOpble BUAMMbI NPU
daKTUYECKOM MPUMEHEHUU, €CNK He WCMONb3yeTCs KOPPEKTUPYIOLUMI anropuTM, HO KOTOPbIE MOXHO
caenatb HEBUMAUMbIMMW, WCMOMb3ys anropuTM, KOTOPbIM MEHSET APKOCTb MUKCEnen BOKPYr AedEKTHbIX
nuKcenen, Tak Yto AedeKTHbIN NMKCENb CTAHOBUTCA HEBUAUMbIM.

BuaumocTe aeekTHOro nukcensa — 310 He hu3ndeckas BENMUMHA, KOTOPas MOXET ObiTk onpeaeneHa
B NPOCTbIX TEPMUHAX KaK KOHTPACT SAPKOCTU, KOHTPACT OCBELLEHHOCTM UNn eBa 3aMeTHOe pasnuyue.

D.3.2 IpaHnua BuaumocTn AnA pAedeKkTHbIX HEeBUOAMMbLIX NUKCerie nepBoro M BTOPOro
paspsgos

D.3.2,1 Obuwue cBegeHus

Mukcene MOXET ObITb ONPEAEneH Kak HeBMAWMbLIA, €CNW €ro KOHTPACTHOCTb MEHbLUE MOPOroBOro
KOHTpacTa:

Cpixe! = Cthres&o[a‘ (.1
KOHTpacTHOCTL NuKcena — PyHKUMUA SPKOCTM NUKCENs, ApKOCTH hoHa 1 aganTayuoHHON APKOCTHU:
I fg-f-akgﬂ
£y = D.2
pixel Le 0.2
KoHTpacTHaa rpaHuuya — QyHKUMA HECKONMbKMX PakTopoB, coAep)aiwyas, no KpawHen Mepe,

criefylolme  napametpbl  AeEKTHbIX MUKCeneil: pasMep NsiTHA, NPOAOIDKUTENBHOCTb — MATHA,
B3aUMOAENCTBUE MNATHA W MPOAOSDKATENILHOCTM, CBETOBasi ajanTtauuMss UM NPOCTPaHCTBEHHas
HEONpPeAeneHHOCTb; M Crneayllmue napameTpbl 3pUTENbHON CUCTEMbI YENOBEKA: KPUBbIE KOHTPACTHOU
YYBCTBUTENILHOCTU WSIM  KOHTPACTHOCTb MOAENM  (PYHKLUMM YYBCTBUTENBHOCTU, XapakTEpPHOW Ans
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npeagnonaraemMoro nonb3osatena”. Ecnu oAMH unun ee OoAHOro M3 3ITUX napameTpos nponyLlieHo,
NMPUMEHUMOCTb MOAENN OrpaHnvynBaEeTCca ycnosuamu, Ana KOToOpbIX AaHHAA MOAEnb npeaHa3Havanach.
B uenax HaACTOALEero TexHU4ecKkoro ot4yerta 6binu onpeaeneHbl u onucaHbl HXKE ABE aHANUTUYECKHNE

MOZENU NPOrHO3MPOBAHUS NOPOrOBOr0 KOHTPAcCTa, Cthresho[d'
D.3.2.2 MporHo3upoBaHue KOHTPACTHOM rpaHuubl mogenu 1 (OCHOBaHO Ha AaHHbIX CBUHKens

1
[ns nporHo3uMpoBaHWsa BMAWMOCTU 3acTbiBLUMUX Ha 4YEpHOM (POoHE SApKUX nNUKCEenen MoXeT
MCMonb30BaTbCs crieayowan mogens. 3ta Mogens Obina paspaboraHa CBMHKENEM U APYrMMU aBTOpaMu M
onucaHa B HacrosileM TexHuyeckom Otvyete. dopmyna B TEXHMYECKOM OTYeTE BblpaxeHa B dopme
KOHTpacTa:
1 1077 Ly

C, =—+—"— D.3
thrasholad 100 Lyggtan?a (D.3)

Moaenb umeeTt cneaylowme n3BeCTHble OrpaHUYeHuUs:

— MNOATBEPXAEHA AAHHLIMU TOMbKO W3 OAQHOrO 3KCMEPUMEHTA, U 3TOT OSKCNEPUMEHT BbIMONHANCA
TONbKO C APKUMM NMUKCENSAMU HA NONHOCTbIO YEPHOM 3KPaHE;

— [elcTBUTENbHA TOMbKO ANA AedheKkTOB C pacnpeaeneHuem 4actoT nNpsAMOYrofibHbIX BOMH B
NPOCTPaHCTBEHHOM obnacrtu;

— AeWCTBUTENbHA TONbKO ANA 340POBbIX MOMOALIX COBEPLUEHHONETHMX C HOPMAanbHLIM 3peHueM. na
NOXUANbIX NI0AeNn U ANna niogein Co 3puTenbHbIMU PAcCTPONCTBAMU, NOPOroBas APKOCTbL OyAeT BhILE;

— NPOrHO3MPYET TOMNLKO HAUXYALUMA chyvan BUAUMOCTM AedEKTHbIX NuKcenen, nNpu M3BECTHOM
pasMmeLLeHnn Ha OAHOPOAHOM hoHe. B peanbHbix cutyauuax, OoH 0GbIMHO NPOCTPAHCTBEHHO HEOAHOPOAEH
M OObIYHO BO3HUKAIOT BHELUHWE OTPaXKEHUS HA IKPAHE WU HEKOTOpOEe KONMMYeCcTBO GNMKOB B NOne 3peHusi
nonb3oBatens. Bce 3T0 noBbIWAET NOPOr 06Hapy>xeHUA AeEKTHBIX MMKCENEN.

D.3.2,3 NporHo3npoBaHue KOHTPACTHOMU rpaHuLUbl Mogenu 1 (OCHOBaHO Ha AaHHbIX BapTeHa [7])

Bo Bpemsi pa3paboTku TexHU4ECKOro otyeta Obino noarsepwaeHo, yto CFC moaenu, cos3aaHHble
BapTeHoM, NPOrHO3nPYIOT BUAMMOCTL 3aCTbIBLUMX BO BKMIOYEHHOM COCTOSHMM APKUX MUKCENEW HA TEMHOM
POHEe C TaKOW >Xe TOYHOCTbIO W HEONpPeaeneHHOCTbIo, Kak U Moaenb CBUHKENS W APYrux aBTOPOB.
YnpowieHHas v nonHas moaenu bapTeHa MOryT MCNonb3oBaTbCA C TaKMMKM Ke OrpaHUYEHUSAMU, YTO U
ypasHeHue (D.3).

Bonee Toro, Bo3mMoXxHo, moaenu bapreHa Moryt ObiTb MCNONbL30BaHbl B 0OMAcTM BHE AEWCTBUSA
YpaBHeHusa (D.3). TeM He MeHee, 3TO HE MMEET OAHO3HAYHOro NOATBEPXKAEHUSI CO CTOPOHbI ABTOPOB
TEXHWUYECKOro oTyeTa.

i (D.4)
kq-Ko-s

BospelictBue npoCTPaHCTBEHHOIO MHTErPUPOBAHUSA MO KOHTPACTy MOXeET ObiTb CMOAENMPOBAHO Kak
WHTErpupoBaHMe MpPOCTPAHCTBEHHbIX AbIPOK. EcnM MuLleHb MeHblue npegena MnpPOCTPAHCTBEHHOIO

Cthresho[d =

WHTErpupoBaHms SXL’ onpeaeneHHoro Huxe, ApkocTb ByaeT He APKOCTbIO MULLIEHM, a CPEAHEN APKOCTbIO

MULLEHU 1 ee dhoHa, yCpeaHEeHHoW no obnactu pasMepa, OnNpeAerieHHoOro npeaernomMm NpPoCTPaHCTBEHHOIO
MHTErpupoBanus, SIL, 4To MOXeT ObITb BbIPAXEHO Tak:

o[22, ecma < SIL(LY)
L=

1, ecana = SIL{L,)

Mpenen npoctpaHcTeHHoro unterpuposanns, SIL{L ,), sasucut ot agantaumowHoi spkocTn

NPOAOIMKUTENBHOCTU CTUMYMA. YToObl CNpOrHo3upoBaTb AaHHble CBuHKens [11], OblNO MCNONL30BaHO
cneaylowee onpeaeneHue no aHanoruu ¢ 3akoHamu Pukko v MNannepa:

(D.5)

" MonHas Moferb KOHTPacTHOW YyBCTBUTENBLHOCTH OSKHA BKIKOYaTk, MO KpaiiHeil Mepe, credytolume akropsi:
onThYeckas (yHKLUMA nepejaydn MOAYNsSUWM rnasa, pasmep AedeKTHOro MuKcens, paspeluatollasi CriocoBGHOCTb
doTopeLienTopoB rnasa, COOTBETCTBYHOLUMIA Mepexol OT SIPKOCTU OBbeKTa K OCBELUEHHOCTM B ceTyaTke, (DYHKLUUA
paccesHUs TOYKU, PaKkTUYECKUIA pasmep 3paudka, NPUHATUE B pacqeT BHYTPEHHUX LUYMOB (0BYCIOBNEHbI HEMpOHaMu),
MPUHATUE B pacyeT BNWUSHUA NaTepanbHOro TOpMoXXeHUsA U BrnkoB. BONbLUMHCTBO MOAENER He MPUHUMAIOT B pacyeT
M3MEHEHWI Bcex STUX HaKTOPOB, U OHU MOLXOAAT TONLKO ANS 340POBLIX MOSOALIX COBEPLUEHHONETHUX C HOPManbHEIM
3peHneM. HekoTopble MoZenu NOo3BOMSIOT SKCTpanoMpoBaTh pesynbTaThl Mo ApYrie Bo3pacTHbIe rpynmbl, UCMOSb3ys
MoAenu npeobpa3oBaHus BO3pacToB.
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1.75, ecan L, < 30

SIL(L) =4175—(3— L) 22" ecan30< L, < 100 0.6

100-30
0,5, ecru L, > 100

YnpoweHHana (PyHKUUSA KOHTPaCTHOW YyBCTBMTENbHOCTU, onpeaeneHHas BapreHom [7], MoxeT GbiTb
BbIpaXXEeHa Tak:

':—0.0016}1-1»'2!:1+1LE}G'GS
3200e A

S(uJ LAJA) =

(D.7)

! 144 ) &3 1
= qul | —_—
*,II(H o t0.64u (L°-59+1_9—G.n2u2:]
dopmyna aeicteutenbHa Ana Habnwoaatenei Boapacta 20 — 30 neT ¢ xopowumm 3peHuem. Ana
’ 5
MOHOKYNAipHOro 3apexusa 5200 3ameHsaeTca Ha 200/ ."E
‘!.‘|
O6nactb A, Bo3OyxaaioLasa ceTyaTky rnasa, BKNOYAET He TONbKO AeEKTHLIN NUKCENb, HO TaKkKe U

LWMpuHy obnactu BOKpyr AedeKkTHOro nukcens. Takum oBpa3om, BbICOTY AedEKTHbIX MUKCENen crneayet
yBenuuutb B 3 pasa.

3a

A =2 D.8

(50) (D.8)
Ecnu & onpeaensieTcs kak MUHUMYM 4yry, TOraa NPOCTPaHCTBEHHAs YacToTa B Luknax/rpagyc, U:

&0
U=— (D.9)

2a
MpumevyaHue - MHorue napaMeTpbl mMogenu BapTeHa criegyeT BbiGUpaTb C OCTOPOXHOCTLIO. Ecnu

BbIGpPaH HenpaBUMbHLIA MapaMeTp, NPOrHO3 OKAXETCA HEKOPPEKTHbIM. BMECTO YNpOLIEHHOW MOAENU Takke MOXeT
MCMosb30BaTLCA pacluMpeHHasi Mogenb BapTeHa.

D.3.3 lpaHuubl BUOUMOCTU AedEeKTHbIX NUKCenem TPeTbero M YeTBepToro nopsiakoB
HepasnuYuMocTun

B HacTosillee BpeMsi He CywecTByeT OOLIero aHanuUTUYeckoro MeToaa Ansi MNPOrHo3upoBaHUSA
BUOUMOCTU AedEeKTHbIX MNUKCeNewW TPeTbero M YETBEPTOro NOPSAKOB HEPasnuuuMocTn. CyuiecTBYIOT
moadenu, noaxoaswue Aana if-then aHanu3a pasBuTMA NpOAyKTa, HO OHW HE UMEIOT OoOLUero ypoBHA
NPUMEHUMOCTU, HEOBX0AUMOTO ANA NOATBEPXKAEHUS HA3HAYEHUS.

Ecnu HepasnMYuMoCTe TPETLErO U YETBEPTOro NOPAAKOB ABNSAETCA KPUTUYECKOW ANA UCTONb30BAHUA
aucnnes, NpPakTUY4ECKUn TECT Ha 3pUTENbHOE BOCNPUATUE AOSMKEH ObiTb NpPeacCTaBnEH MCNONb30BaHMEM
OBOWHOIrO NECTHWYHOro MeToaa, YTOOGbl HaMTM  KOHTPACTHYIO [PaHULY WNW  FPaHULYY BErNUYUHbI
pasnuuumocTtu. Ecnu 3apaHee ykasaTb UCNLITYEMOMY Hax0XaeHuUe yCrnoBHOrO Ae(EKTHOrO NUKCENs, nopor
oBHapyXeHUs yMEHbLUAeTcd, YTO MOXeT ObiTb UMCNONb30BAHO ANA  OpraHuM3auuM TECTOB MO
HeonpeaeneHHoCTH.

D.4 3cteTnyeckue Tpe6oBaHus

B Hacrosiwlee BpeMs He CyLUECTByeT OOLUEero aHanuTU4eCcKoro meToaa Ans NPOrHo3MpoBaHUSA
MOPOroBbIX YPOBHEN SCTETUUECKOW NPUEMNEMOCTH.

3creTuyeckas nNpMemMnemMocTb paccMaTpuBaeTCsl Kak CyObeKTMBHAs BENUYMHA, KOTOpasl He MOXET
ObiTb AOCTOBEPHO CMPOrHO3MpOBaHA WCXoAst M3 (PU3MYECKMX napaMeTpoB Aucnnes (BKMoYasl KOHTEHT
aucnnes) u dusnonornyecknx ocobeHHocTeii HabnogaTens.

Bce uccnegoBaHus nokasbiBalOT, YTO NMOPOrOBblE YPOBHU 3CTETUYECKON MPUEMSIEMOCTU BbILLE, YEM
rpanuubl 4nsa pasnuimmoctu. He 6b1no o6HapyxeHo ob6Lueit B3aMMOCBSIaU ANSi pasHULbI MeXAy rpaHuLamu
BMAUMOCTMW U rpaHuLamMu npuemnemMoctu. Koraa konn4ectso AedeKTHbIX NMKcenei oTobpa)kaeT, HACKONbKO
fbonblias 4acTb Aucnrnes 3aHATa AedEeKTHbIMU  NUKCENAMU, CYOLEKTUBHOE W3MEHEHME pasHULIbI
Bapbupyetca mexay 0% u 0,01% Ans 9KpaHOB, Ha KOTOPbLIX Nerko obHapyxuTb AedekTbl (Hanpumep,
YepHbIi OH), M Mexagy 0% u 0,6% ansa 9KpaHOB, Ha KOTOPbLIX Ae(EKTbl BMAWMBI, HO C HU3KOM
KOHTPaCTHOCTbIO.

HaunGonee cunbHO Brnusiiowme akTopbl — UHAMBUAYATNbHbIE SCTETUYECKUE OXUAAHWUS U KOHTEHT
aucnnes.

lpumep 1 — lpaHuuya npuemnemocmu ebiwe Ona eudeo e peaslbHOM Macuimabe epemMeHU,
yem Ona npedcmaseneHuss 6en1o20 mekcma Ha YepHoOM (hOHe.
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Mpumep 2 — [na nompebumenbCKux Moeapoe uHOueudyanbHble OXUOaHusl cesi3aHbl C
MapkemuH20M moeapa, No3uyuoHUpOo8aHUeM moeapa, e2o yeHol u obewanuamu. Ha oxudaHus
dns npogheccuoHanbHbIX MO8apoe Mo2ym enusimb oXxudaHus pabomuukoe om pabomodamerss KaK
nocmasuwiuka uHCIMpPyMeHmapus.

Tpumep 3 — Ona ducnnees, ucnosb3yeMbix 6 o6WUX Uessax, 3acmbléwiue 60 GKITIOYEHHOM
coCcmosiHuU nukcesnu o6bIYHO 60ree 3amMemHbl U pa3dpaxaiom 6onbuie, Yem nuKcesnu, 3acmbieuiue
6 6bIKImo4YeHHOM cocmosiHuu. fToamomy ducnneu ¢ deghekmamu 3acmbi6aHUsI 60 GKITIOYEHHOM
cocmosiHuu, Mmo2ym 6bimb npueedeHbl 6 UCIIPaeHOe COCMOSHUE C NMOMOWbIo Memoda, Komopbil
npeobpasyem Oeghekmbl nukcesiell 3acmbiéaHUss 60 GK/IHOYEHHOM COCMoAHUU 6 Jdeghekmbi
3acmbleaHUs 8 6bIKNTIOYEHHOM COCMOSAHUU.

PekomeHaaummn no aCTETUKE OCHOBLIBAIOTCA HA OTCYTCTBUM ODLLEH MOAENU U BLICOKOW 3aBUCUMOCTH
OT CyObEeKTUBHOro MHeHusi. CyTb B TOM, 4TOObI AaTb BO3MOXHOCTb NOMbL3OBATENIO NPUHUMATL CBOE
COOCTBEHHOE peLUeHWe, He NpUHYXKaas nonb3oBaTenei K OPMUPOBAHUIO €AWHbIX ICTETUYECKUX
TpeboBaHuii.

3CTeTMYecKoe KayecTBO NPOAYKTA CrneayeT paccMaTpuBaTb  Kak  KOHKYPEHTHbIW, a He
pernameHTupylowmii Bonpoc. MocKonbKy aHanus gedekTHbIX NUKCenen He Bceraa NPocCT, NpoussBoAUTENn
noTpebuTenbCKkUx TOBAPOB AOJMKHbI AABaTh KpaTkoe, TOYHOE U Nerkoe Ans NOHUMAHUS ONUCaHWe Yucna u
TMNa AedeKTHbIX NMUKCENEN, KOTOPbIe MOFYT MOABUTLCA Ha aAucnnee. Npoussoautenu NPodeccmoHanbHbIX
TOBapoB AOJKHbI JaBaTb ykasaHWe Ha TO, YTO TOBap COOTBETCTBYET 3ajadam, ANA KOTOPbIX OH
npeaHasHayeH.

PerynsipHas u nonyperynsapHas AesTenbHOCTb AOMMKHA MOOLWpATb npoussoguTeneli obecneunsatb
noTpedbuTenen SICHbLIM ONMCcaHneM AeeKTHbIX NUKCENen.

D.5 3proHoMmnyeckue TpeGoBaHUA

D.5.2 Nepenosoe MeAULIMHCKOE PEHTIreHOBCKOE AUarHoOCTUpoOBaHue

B aHanuse peHTreHOBCKUX M30BpadkeHWn pesynbTaTUBHOCTb AWArHOCTUPOBAHUSA UMEET HaUBbLICLUMIA
npuoputeT. MOHWKEHHAA Pe3ynNbTaTUBHOCTb MOXET YBENUYUTL PUCK MOCTAHOBKU OLUMOOYHOrO AuarHosa u
nosTtoMy abconioTHO HeponycTuMa. CHukeHue  aPPEKTUBHOCTM HEeXenaTenbHO, HO MOXeT ObiTb
npuemnemo. Onsi Takux PEHTTEHOBCKUX MW30DPaXKeHWid, rae eaMHWYHbIA Ae(EKTHbIN NUKCenb MOXeT
npeacTaBnATb Yrpo3y kayecTBy AMarHo3a, J0skHbI ObiTb NPEANPUHATEI CNeLuarnbHbie 4eUCTBUS.

[onyckatotca crnegylowme 4eNCTBUA B Nopagke npuopurera:

a) POCT YCTOWYMBOCTM MPOTUB Ae(EKTHbIX MUKCENEen C MCMNOfb30OBAHUEM METOAOB pacnpeaeneHus
paboT: MCMONb30BaTb AUCMNEN C AOCTAaTOYHO BbICOKOW MWUKCENbHOW NIIOTHOCTbIO M AOCTaTOMHO G0nbLUMM
paccrtosHuem oT HabngaTens A0 9kpaHa, YToObl rapaHTUPOBAaTb, YTO €ANHUYHBIE 3NEMEHTbI U €4UHUYHbIE
nedeKTHbIe NUKCENU HEBMAUMBI. [na AanbHERLIEro CHUXEHNS PUCKOB KaXkabii AUcCnnen nepes yCTtaHOBKON
crneayeT nNpoBepuTb Ha AedeKTHbIe NMUKCENU U NPOrpaMMHO-pPeanu3OBaHHbLIN anfopuTM, KOTOPLIA MEHSAeT
SIPKOCTb NUKCenen BOKPYr AeeKTHbIX NMKCenen Tak, YT0 BO3MOXXHO MUHMMU3NPOBATL BAUSHME Ae(EKTHbIX
nuKcenen.

b) 6pakoBatb agucnneu ¢ gedektamu: BbINONHATL 100% BXOAHON KOHTPONb U GpakoBaTb KaXKabiv
aucnnen, B KOTOPOM OOHapyeHbl AedeKkTHble NUKcenwu. [nsi HEKOTOpbIX TEXHOMOrMN pPeKOMEHAYeTca
NPUMEHATL HOBLIN aHann3 AedEeKTHbIX MMKCENEN B MHTEPBAnax, yCTAaHOBEHHbIX NPOU3BOAUTENEM.

C) cHabxaTb KapTon pAedeKTHbIX MUKCENEen: PEHTreHonor cHabXaeTcs KapTon pacnosnoXeHus
AedeKTHbIX NUKcenein, W, Korga NpoOBOAMTCS MCCMeAOBaHME Ha Aucnnee, nporpammHoe obecneveHue
Mo3BOSISIET PEHTIEHONOry nepemelyatb 06nacTb pacCMOTPEHMs B o6nactb Aucnnes, Ha KOTOpOW HeT
AedeKTHbIX NMKCENENn.

MpumMmeyvaHuns

1 HekoTopble peHTreHOBCKUe U30bpaxeHust He cTonb TpeboBaTenbHbl K HaNUYKIO AedeKTHbIX NUKCeNen U MoryT
6bITb NPaBMBLHO NpPoOaHanNUaupoBaHbl AaXe NPU HanU4Mu HeboMbLLOTo Yncna BUAMMBIX AeDeKTHBIX NUKCenen.

2 [ucnnewu, ucrnonb3yeMble Ansi peluatolero hopMMpoBaHUS PEHTTEHOBCKUX U30OpaXKeHWit peHTreHonoramu,
UMEIOT OYEHb CTporue TpeGoBaHuUs,, KOTOpbIE He BKIIOYAIOTCS B HACTOSALMIA JOKYMEHT. [JaHHble Tpe6oBaHnA BKNOHaOT
B cebsa TpeboBaHUsA K XxapakTepucTUkaM AMCNnes U K exeaHeBHOI kanubposke aucnnes.

D.5.3 [ipyrue KpuTU4HbIE Crlyyau NpMMeHeHUA

Pabotogarens 0ObIMHO HeECET OTBETCTBEHHOCTb 3a 3ajaHue M aHanmu3 puckoB. Ecnu Hanuuue
nedeKTHbIX NMMKCENen MoXeT ocnabuTb 310poBbe MNK 6€30NacHOCTb NOMb30BaTENA UNU APYrOro Yenosekxa,
pa6oroaarento 00ObIMHO NOpPyYaeTCA aHanU3MpOBaTh 3a4aHNA U AEUCTBUS B PaMKaX 3a4aHuns AN CHUXEHUA
puckoB. Ecnn Hanuuue pecbekTHbIX MUKCenen HeCUNbHO BO3AENCTBYET HA 340pOBbE U OE30MacHOCTb, HO
MOXET CHU3WUTb Pe3yNibTaTUBHOCTb UNU 3PPEKTUBHOCTL, paboTogaTtens MOXET pelwaTb UMM He pelwaTtb
aHanuMaupoBaThb U MPUHMMATL UK HE NPUHUMATbL KOPPEKTUPYIOLLME AENCTBUSA.
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Crneayet nonb3oBaThbCA ycnyramu KBanuduuuMpoBaHHbIX SProOHOMUCTOB ANSA BbLINOMHEHUS aHanu3a
3a4aHui.

D.5.4 3popoBbe n 6e30nacHOCTb

3poposbe un 6€30NaCHOCTb MOTYT HaX0AUTLCS NOA YrPO30id, €CNK NOMb30BAaTENb BLINOIHAET 3aAaHus,
B KOTOpbIX Hanuuue aedeKTHbIX MUKCene’d MOXET M3MEHWTb €ro peLUeHWEe WNU NOoABEPraeT PUCKY
nonb30BaTenNs UnNu Apyrux moaen no NPUUMHE NPUHATUSA OLLIMOOYHOTO pelueHuns. [na cuTyauuii Takoro poaa
NPUMEHAIOTCA PpEKOMEHAaLMK, AaHHbIe B nyHkTe D.5.2,

3a0poBbe M 6€30MacHOCTL TaKKEe HAXoAATCA Noj yrpo3oi, ecnu 3d@dEeKTUBHOCTL CHWXAETCA U3-3a
Hanuuusa gedekTHbIX Nukcenen. B Takux cnyyasix pabotoaarens MMeeT anbTEPHATUBDI:

a) ymeHbLwaTb TpeboBaHua k apPeKkTMBHOCTU 3aaaHuUs, YTOObI MPOBECTU CHUXEHNE 3PHEeKTUBHOCTH,
Bbl3BaHHOE AehEKTHBIMU NMUKCENAMM;

b) ucnonbsosate oAMH u3 MeTOAO0B, onucaHHbiXx B nyHkte D.5.2 MMepepgosoe meauumHCKoe
PEHTrEeHOBCKOE AWarHOCTUpOBAaHUE.

D.5.5 Ncnonb3oBaHue B 06WKX CNyXeOHbIX Lensax

WccnenosaHmsa nokasanu UCKIMIOUYUTENBHO BbICOKYIO TEPMUMOCTb K Hanuuuio aedekTHbIX Nukcenen
cpean COTPYAHUKOB, BbIMONHAKLLMX 00Lme cnyxebHbie 3aaayun.

C TOYKM 3peHua SPPEKTUBHOCTM W pEe3ynbTaTUBHOCTM HET OYEBUAHOrO pPUCKa, YTO Hanuyue
YMEPEHHOro Yncna gedeKkTHbIX MUKCENEN CMOXET CHU3UTb NPOU3BOAUTENBHOCTb BbIMNOSIHEHUA 3a4aHUS UMK
NoABEPrHyTb PUCKY 300POBbLE UM 6€30MaCHOCTb.

CnegyeT wuCnonb3oBaTb TPU KPUTEPMA ANSA NPOTHO3MPOBAHWSA CHWXEHUS NPOU3BOAUTENLHOCTU
BbIMNOSMIHEHUA 3a4aHuUA:

— MOCTOSIHHAsi CTPYKTypa. PerynsipHble CTPYKTYpbl, TakMe€ Kak fMHUM UMK [pynnbl  AeekTHbIX
nukcenen, BoobLLe He AOMKHbI AONYCKaTbCS;

— npoueHT obnactu paucnnes, 3aHaTON AedeKkTHbiMM nukcensmu. Ecnu pedektHble nukcenu
pacnpegeneHbl cry4anHo, Toraa obwas nnowaab, 3aHaTas AedEeKTHbLIMU MUKCENsIMU, AOIDKHA ObITb
meHbLie 0,1% ot obwei nnowaau aucnnes, meHbwe 0,3% B HeraTMBHOW MOMSPHOCTM U MeHblie 3% B
MO3UTMBHOW NONAPHOCTY;

— BEpPOATHOCTb AeMEeKTHbIX NUKCENen B KPUTUUYECKUX MECTOMONOXeHUAX. BepoATHOCTb, 4To
NOBPEXOEHHbIN MUKCENb OKAXeETCA Ha nMnepeAgHeM nnaHe B TeKkcTe cocrasBnaer okono 0,05.
BepoATHOCTb TOr0, YTO MMKCENb Ha NepeaHEeM MNNnaHe SABMSeTCA KPUTUYECKMM AnA yao6ceTBa
nonbL3oBaHuA (TO €CTb BeAeT K HEKOPPEeKTHOW uAeHTUdUKauuu XapakTepucTUKU) — YUCNO B

npepene 107" O6Wwy BEpOATHOCTb MOXHO  BbIMUCAWUTbL, MUCNONL3YA  hopmyny 'pfau!tx

x> Proreground X Periticals THE Pfault — BEPOATHOCTL AedeKTHOro NuKCens.

PasHornacusi no BONPocam 340P0BbS MOTYT BO3HUKHYTb, €ECNKU PaBOTHUK UMEET BLICOKUE OXMAAHUS O
Ka4eCTBE NMPOW3BOACTBEHHbLIX YCMOBUIA U BOCNPUHUMAET HanM4Me Ha aucnnee AedeKTHbIX NUKCENEN HIDke
YPOBHS, NPUEMIMEMOr0 AN Mpou3BOACTBEHHbIX YCMOBMI. B Takux cuTyaumsx pabotoaaternb AOIDKEH
MCMOMb30BaTh OAHO M3 AEWCTBMIA, ONUCAHHBLIX B NPEAbIAYLUMX NYHKTaX.

MpumMedaHue — Hanuume Gonbworo uncna AedekTHeIX NUKcenei 6yaeT okasbiBaTe BNUSHWE Ha
CPEAHIO0 SIPKOCTL M, BOSMOXHO, Ha SIPKOCTHYIO agantauuio. Takke 3To 6yaeT BAUATL Ha (haKTUYECKYHO KOHTPACTHOCTb.
B cnyyasx, korga Gonblioe 4ucrio fedeKTHbIX NUKcenei NPUEMNEMO CO CCbINKOW Ha AaHHbIA TEXHUYECKUIA OTYeT,
paboTofaTento crnefyeT OTAeNbHO MNpOBEpsiTb, YTO KOHTPACTHOCTb U CPefHss ApPKOCTb BCe elle OTBevaloT
YCTaHOBMEHHBIM Tpe6OBaHUAM.
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