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Mpegucnosue

1 NOArOTOBJIEH Hay4yHO—-uccneaoBaTensCkUM U UCTbITATENBHBIM LIEHTPOM BUOMETPUYECKON TeX-
HUKM MOCKOBCKOrO rocyaapCTBEHHOr0 TEXHUYECKOro yHusepcutera umenn H.9. baymana (HANL BT MITY
um. H.3.BaymaHa) Ha ocHoBe COBCTBEHHOrO ayTEHTUYHOIO MEPEBOAA Ha PYCCKMI A3bIK MEXAYHAPOAHOro
cTaHaapTa, YKa3aHHOro B MyHKTE 4, Npu KOHCYNLTAaTUBHOW noaaepxke Hekommepyeckoro naptHepcrea «Pyc-
cKoe 06LecTBO COAeiCTBUA PasBUTUIO BUOMETPUYECKUX TEXHOMOIUIA, CUCTEM U KOMMYHUKALIMIAY

2 BHECEH TexHuyeckum komuteTom no craHaaptusauum TK 098 «buometpusi 1 GUOMOHUTOPUHY

3 YTBEPX/JEH 1 BBEAEH B OENCTBUE Mpukasom deaepanbHOro areHTCTBA N0 TEXHUYECKOMY pe-
rynupoBaHuio u metponorum ot 11 Hosbpsa 2014 r. Ne 1569-ct

4 Hacroawmii ctaHgapt uaeHTu4eH mexayHapoaHoMy craHgapty WCO/MO3K 19794-4:2011 «UHop-
MaLMOHHble TexHonoruu. dopmatbl obMeHa GuomeTpuieckuMmn gaHHbiMu. Yacte 4. JaHHble M300paxeHus
otneyarka nanbua» (ISO/IEC 19794-4:2011 «Information technology — Biometric data interchange formats —
Part 4: Finger image data»).

HaumMeHoBaHWe HaCTOALLEro CTaHAapTa W3MEHEHO OTHOCUTENbHO HAMMEHOBAHUA YKa3aHHOMO Mexay-
HapOAHOro ctaHgapTa ansa npueeaeHus B coorsetcteue ¢ FOCT P 1.5—2004 (nyHkT 3.5).

Mpu NpUMeHeHUN HaCTOAILLEro CTaHjapTa PEKOMEHAYETCH UCNOMb30BaTh BMECTO CCbINOYHbIX MEXAY-
HapoAHbIX CTaHAApPTOB COOTBETCTBYIOLLME UM HALIMOHATBHbIE CTAHAAPTBI, CBEAEHUS O KOTOPbIX NPUBEAEHDLI B
JOMOSIHUTENBHOM MPUNoXeHun JA

5 BSAMEH roCT P MICO/M3K 19794-4—2006

6 HekoTopble aneMeHTbl HACTOALLEro craHaapra MoryT ObiTb 0ObeKkTaMu naTteHTHbIX npas. OpraHu-
3aunm MCO n MOK He HeCyT OTBETCTBEHHOCTM 32 YCTAHOBIIEHME MOANIMHHOCTU Kakux-nmbo unu Bcex Takux
naTeHTHbIX NpaB

lpasuna npumeHeHus1 Hacmosiuwie2o0 cmaHlapma ycmaHoeneHsl 6 TOCT P 1.0—2012 (pa3den 8).
UHhopmayusa 06 uaMeHeHUsIX K HacmosweMy cmaHdapmy nybrnukyemcs e exe200HOM (110 COCMOSIHUIO Ha
1 siHeapsi mekywe20 200a) uHGhoOpPMaUUOHHOM ykasamene «HayuoHanbHble cmaHAapmbl», a ohuyuanbHbil
mexcm u3MeHeHuUl U rornpasoK — 8 eXeMeCsIHHOM UHOPMaUUOHHOM yKa3amerne «HayuoHarnbHble cmaH-
Oapmbi». B cniyyae nepecmompa (3ameHbl) unu OMMEHbl Hacmosawe20 cmaHfapma coomeememesyloujee
ysedomrneHue bydem onybrukoeaHo 6 bruxaliluem ebiyCcKe eXemMecs4H020 UHhOpMayUOHHO20 yKasamerss
«HauuoHanbHbie cmaHOapmbi». Coomeemcemeytouue UHpopMmayus, yeedoMrieHUe U meKkcmbl pasmeuwjalom-
Cs1 makxxe 8 UHGopMayuoHHOU cucmeme obujezo nosib30eaHusl — Ha oguyuanbHoMm calime ®edeparibHo20
aseHmemea o MexHU4YecKoMy peaynuposaHuio U Mmempornoauu e cemu MiHmepHem (www.gost.ru)
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HacTosimit ctaHnaapT He MOXET ObITb NONHOCTLIO MW YACTUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH U pac-
NpOCTpaHeH B kauecTse oduumuanbHoro usganus 6es paspelueHus degepanbHOro areHTcTea No TEXHUYECKO-
MY PerynupoBaHuIO N METPOSOTUK


http://mosexp.ru# 

FOCT P UICO/M3IK 19794-4—2014

CopepxaHue
1 OOBMACTD MPUMEHEHUS ...t ettt e e e et e e e et e ee e e e et ae e e ee e e eaaesaeee e e eaaesaeaeeeeeanteaeeeees e sssanaeeeeeessnneeeas 1
D @Yoy =T o 1T SRS 1
3 HOPMATUBHBIE COBITTKM ... evteeeeeieetieieeeeeeestiete e aeesssseaeeeeessaaseaeeaeeasasasaeeaeee s e ssbeeeeee e e nsseeaeaee e nssesanaeeanssnsssneneenans on 2
4 TEPMUHBI N OMIPEAECIIEHMS ... .eveeiee e sttt eeeeseeteeteeasesaseaeaeeeeaastsseeeeaeasassseteeaeesassasansee e asnssaeeaeenansnsseeseee e ssnsanenn on 2
5 OBO03HAUEHUS N COKPALLEHMS .......uveeeitreeeeetieeeeiteeeeiaeeeeeateeeeetaaeeeatseeesssaeesaaseeeesteaesasbeseesbseeesssaesansesesnsneeeaanres on 3
6 TTPEACTABIIEHME [AHHBIX ... vuvvviieieeiitiieeeeeeeeetuieteeaeesattasee s eeas s ssaeseeas s aste e aeeeeaassesaeee e ssnssbeee e s sasssenaeeeeensenneenas 3
6.1 MNocnef0BaTENTBHOCTD DAMTOB M BUTOB .......coiiiueitiieieee ettt e e e e ee e et e e e e e ee e et eeeesaesesbetseeesssnbenan e eeas 3
6.2 TTOPALOK CKAHUPOBAHMS .......ceei et eei et e et e e e e e ettt e ae e s te e ae e e eeseeaeteeaeeeeaeeeaeaaeaeeaeaeaaeaaaeeaeasaaeeaaneans 3
7 TpeboBaHUSA K PETUCTPALIMN NB0BPAMKEHMS ......cveiieie et e e ettt ee e e et ee e e e eeetaeeaeeeeeeeaansaeaee e e 3
7.1 OOLUME TPEOOBAHME ...t ettt e e e ettt e e e e ettt ee e e e e e eate e eeeeeeastaeaeeeeeannnbeeeeee e srnaeeeas 3
7.2 OTHOLUEHMNE PASMEPOB MUKCEIIST ....vvvviiieieeeeteeteeeeeeeeeeeee e eeeeeeeeeeeeeeaeeeeeeeeeeeeeeeeeeeeeeeaeeeeae e s esnesasnssnsssansasnnes 4
7.3 BUTOBAS TIIYOUHA .....ooovuiiiiiiieie ettt ettt et et e e ettt e e e et e e e e eh e e e e st ee et e aeeasaseeensbe e e e esbeaeaasaeeessaeaean 4
A AT T Loy o= i B TN o= o o P 4
7.5 OMHAMUYECKNI ANANA30H UBOBPAMKEHMS ... ... uveieeiiiieeiiiee e ctie e e e etie e eeette e e et ae e s et ee e eaeaeeaaaeeessabeeaeataeeeesreaeenn 4
7.6 YacTtoTa npoCTPaAHCTBEHHON AUCKPETU3ALMU OUOMETPUUECKOTO CKAHEPA. .....eeccuveeeerireeeeitieeeeerieeeeeieeeeans 4
7.7 YacTtoTa NpOCTPaHCTBEHHOW AUCKPETU3ALMMN U30OPAKEHMS .....vvvieeieeiiiiiiee ettt eae e 4
7.8 PacnonoxxeHne NanbLa MPU CKAHUPOBAHMM ...........eueueeeereeeereieieeieeeeeeeeaesaeteaeasaaaaeeaeaaasaaaeeaasasassasaneasasansans 4

7.9 PacnonoxxeHne nagoHu NPU CKAHUPOBAHMM ............eueeeereeeireieieeieeeeieieaeeieieaeaeaaeaeeaeaaaaeeaeeaasasaesaseeeaeaeanaaans 5
8 dopmar 3anncy N300PANKEHNUS OTMEUATKA MATIBLLA ........ccuveveeeeeeeeetiieieeeeeeeeaeeeeeeeeesaeeeeeeaeeesaeeeeeeeeeessnreeaeeaeaes

8.1 CTpyKkTypa 3anucm................
8.2 briok «O6LmMin 3aronoBoK»
8.3 BrioK «3aroNOBOK MPEACTABITEHMAD ....uuvvvereee e i suierieeeessstateaeeeessaastssaesasassasseansaeeassssaseeseesssnsenseeesssnssnsesnens 8
8.4 BNOK «JONOMHUTENBHDBIE [AHHDBIEM .....uuvvvvireereeeereeeereeeeeeeeeesereesaeeeeeaeeaeaeeaeeaeaeeaeeaaaeeaeeaseeaseseassesssnssnsannns 18
9 3aperncTpupoBaHHbI MAEHTUMPUKATOP TUMA IOPMATA. .. .ueveieeeeiiiiiiieeeeeiiierreeeeeeettrreeeeeassrabeaeeeeeesrnreaeeaaeaas 22
Mpunoxenune A (obsi3atensHoe) MeTog0N0rnst UCNBLITAHUA HA COOTBETCTBUE ......vveveieeeeiiiieieeeeeectieieeeeeee e 23
Mpunoxenune B (06s3arenbHoe) CepTudnkauma BUOMETPUHECKNX CKAHEPOB .........ccceeeeiuuieieeeeeeeieireeeeeeeannns 24
Mpunoxenune C (cnpaBodHoe) Mpumep 3anmcu gaHHbIX M300paXKEHUA OTNEYAaTKaA NanbLA.........cccceveeeeennns 44
Mpunoxenue D (cnpaBoYHOE) YCNOBUS ANS pErucTpauumn n3ootpaxkeHnin 0TNe4YaTkoB NanbLEB.................... 46
Mpunoxenue E (cnpaBovHoe) Cneundmkaums oxatusi YepHo-6enbix n3obpa)keHuin oTnevaTkoB
nanbLeB METOAO0M CKanspHOro KBaHToBaHUA BenBneT-koadpduuneHtTo WSQ) ................ 53
Mpunoxenune OA (cnpaBoyHoe) CBeAeHUS O COOTBETCTBUM CChINOYHBLIX MEXAYHAPOAHBIX
CTaHZ4apTOB HaLMOHAambHbLIM CTaHaapTam POCCUNCKON PEAEPALMM .......ceeeeeeicieeeeeeeeeies 77
Lo a7 o]y o7 Te o1 = O PR TR OUPPURPRN 78



FOCT P NICO/M3K 19794-4—2014

BBeneHue

B coo6LecTBe, 3aHUMAIOLLEMCS KOMMbIOTEPHON KPUMUHANUCTUKON, perucTpauus u nepegada usobpa-
YKEHUI 0TNEeYaTKOB NanbLEB SIBNSIOTCA BCEOOLMM BLIGOPOM Ana o6meHa nHdopmauueii 06 otnevartkax nanb-
UeB, UCMONb3yeMoNn AN UAEHTU(UKALMKM NTMYHOCTU B ABTOMATU3UPOBAHHBLIX CMCTeMaxX uaeHTudukaumumn no
otnevarkam nanbues (ACUOIMM). Yacto npu npuobpereHnn obopyaosanHus ans GUOMeTpuIeckon naeHTudu-
Kauuu ¥ NpeaoCTaBneHns A0CTyna K JaHHbIM y pasHbiX M3rotosutenemn, oomeH nudopmaumen o6 ornevarkax
nanbLeB CTAHOBUTCA HEBO3MOXHbLIM U3-3a OTCYTCTBUSI COTNALLEHUA MEXAY U3roTOBUTENSAMM 060pyaOBaHMA
06 o6veme u TMne perucTpupyemMon U nepegaBaemMon MHPOpMaLuu, a TaKKe UCMONb3yEMbIX METOAAX PEru-
cTpauum.

Hacroswmin craHaapt BXOAMT B KOMIMIIEKC CTAaHAApPTOB U TEXHUYECKMX OTHETOB, pa3pabOTaHHbIX MOAKO-
mutetom MCO/M3IK CTK 1/TK 37 B uensx noaaepxu hyHKLUMOHANBLHOW COBMECTMMOCTM U 0OMEHa JAaHHbIMU
Mexay GMoMeTpUUeCKMMU NPUIIoXKeHUsIMKU u cuctemamu. Komnnekc ctanaapros MCO/MOK 19794 ycraHaenu-
BaeT TpeGoBaHUs K MPUMEHEHUIO OMOMETPUM B LLIMPOKOM CNEKTPE pa3HOOOpa3sHbIX NMPUMNOXKEHWIA NepCOoHanb-
HON BepuUcMKaLMKM, HE3ABUCUMO OT TOTO, AABMSIOTCA MU ST CUCTEMbI OTKPLITHIMW UIK 3aKPbITbIMK. JJONOMNHKM-
TenbHas nHopMaLms, OTHOCSILLIAACS K JaHHOMY KOMMMEKCY cTaHAapToB, npeacrasneHa B UCO/MIK 19794-1.

HacToawmi ctaHgapTt npegHasHaveH Ans NPUnoXeHumn, KOTopble 0OMEHMBAIOTCA UCXOAHbLIMU UNKU 06-
paboTaHHbIMKU M300paXKeHNsIMM OTNEYAaTKOB ManbLUEB UMK NagoHEN, U KOTOPbIe HE OrpaHUYEHbl B pecypcax
ANA XpaHEHMA OaHHbIX UM BO BPEMEHMW Nepefayn AaHHbIX. HacTtoawmii craHaapt MOXET MCNOoNb30BaTbCA
KaK Ans nepegaym usobpakeHuii 0TNeYaTkoB NanbLEeB, coAepXalumx noapobHyo MHOPMAaLMIO O NUKCENsX
n3obpaxkeHus, Tak U npu obmeHe o6paboTaHHBIMKM AaHHLIMM M300paXKeHUs oTnevyaTka nanbua, coaepxa-
LWMMU 3HAYUTENBHO MEHbLUE MUKCEeNe Ha AI1NM W/Unu MeHbLLIEE YUCIIO YPOBHEN rpajaumin ceporo. fipyrue
ctanaaptbl komnnekca MCO/M3K 19794 pernameHTupyior 06MeH HabopOM XapaKkTEPUCTMK OTNEYATKOB Narb-
UeB, TAKUX KaK KOHTPOMbHbIE TOYKM, WabnoHsl u ap. Ana xpaHeHus Takux popmatoB TpebyeTca 3HaYUTENLHO
MEHbLUE MeCTa, YeM ANA XpaHeHUA n3o6paXkeHuin oTne4aTkos nansues. OfHAKO NPU UCMOMb30BaHUN APYrUX
craHpgaptoB komnnekca MCO/M3K 19794 HeoOXoauMO yunTbIBaTh, YTO K UHG)OPMALUK, 3aNUCAHHON B OHOM
CcTaHAapTHOM hopmMarte, Henb3A NPUMEHSATb anropuTMbl, CO3AaHHbIEe Ana paboTbl C APYTMM TUMOM WHEOp-
mauuu. ApyruMu cnosamu, popmar 3anucu KOHTPONbHBIX TOMEK HE MOXET MCMONb30BaTbCA NOACUCTEMAMU
CpaBHEHWs1 AaHHbIX OCTOBA, CoAepXalumMxcs B LWabnoHe.

HecmoTps Ha TO, YTO NPOMEXYTOUHbIE BbIXOAHbIE 1aHHbIE NPU paboTe C KOHTPOMbHLIMKU TOMKAMM, LLA-
OnoHaMu unu Apyrumn xapakTepucTMKaMu pasnuyaloTcs, NepBOHA4anbHO, nepej yMeHbLUeHMEM pasmepa
nzobpaxeHus (B 6aiiTax) unu BblaeneHmeMm Habopa xapakTepucTuk, Heobxoaumo 3aperucTpupoBarb M3obpa-
>KEHME oTneYaTka nanbLa BbICOKOro kayecTsa. cnonb3oBaHUe UCXOAHBIX UM 06paboTaHHbIX U306paXke Hui
06ecne4nT COBMECTUMOCTb MEXAY U3rOTOBUTENAMMU, UCNONb3YIOLIMMU anropuTMbl HA OCHOBE KOHTPOSbHbIX
TOYeK, WabnoHoB u ap. B pesynbrare AaHHble 3aperncTpupoBaHHOrO n3obpaxeHus nanbua aat paspabor-
ynkam Gonblie cBoboAbl Npu BbibOpe UM KOMOMHUPOBAHWM anrOPUMTMOB cpaBHeHus. Hanpumep, 3aperu-
CTPUPOBaHHOE N300paXkeHNne MOXKET XPAHUTLCA HA OECKOHTAKTHOM Yune MAEHTUUKALMOHHOIO AOKYMEHTA.
3TO NpeaocTaBuT BO3MOXHOCTb BepuduumpoBatk obnaaarens JokyMeHTa B Oyayuiem npu noMoLLYM CUCTEM,
paGoTalomx U C anropuTMammn KOHTPOSIbHbIX TOUEK, U ¢ anroputMamu LwabnoHos. Co3aaHne copmara aaH-
HbIX OTNEeYaTka nanbLa Ha OCHOBE U300paXkeHus He OyaeT OCHOBLIBATLCA HA YCTAHOBIIEHHBLIX PaHEe onpe-
JeneHnaxX KOHTPOIbHbIX TOYeK, WabnoHoB n Ap. 3T0 npeaocTaBut paspabotymkam rubkocTs npu pabore ¢
n300paXKeHNAMM, MONYYEHHLIMW NPU MOMOLLUM Pa3NUYHbLIX OMOMETPUYECKUX CKAHEPOB, Pa3nuU4aloLUMUCA
pasMepoM, NPOCTPAHCTBEHHbLIM paspeLUeHNeM U YUCIOM YPOBHEN rpajauumini ceporo. Mcnonb3oBaHue m3o-
OpaXkeHUs1 oTnevaTka nanbLa No3BONUT KaXKaAoMy pa3paboTymKky peanusoBaTtb COOCTBEHHbIE anropUTMbl Ans
NpoBEeAEHMs NpoLeypbl CPaBHEHUSI ABYX OTNEYaTKOB NarbLeB.
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HALULMWOHANBbHBLIN CTAHOAPT POCCUMUCKOWN GEALEPALUUM

UHdopmMaumnoHHble TeXHONOrnn
BMOMETPUA
dopmMaTbl 06MeHa GUOMeTPUYECKUMMN JAHHBIMU
Yactb 4

JlaHHble n306paxeHns oTneyaTka nanbua

Information technologies. Biometrics. Biometric data interchange formats. Part 4. Finger image data

Dara BBeaenus — 2016—01—01

1 ObnacTb NpMMeHeHus

Hactosawmii ctaHgapr ycraHaBnuBaeT TpebosaHua k hopmary odMeHa 3anucsammn AaHHbIX ANs XpaHe-
HUsA, 3anucu 1 nepegadn uHdopmauum 06 0gHOM MU HECKOSNbKMX M300paXKeHUAX OTNeYaTKoB NanbLueB unu
obnactei nagoHen. MNonoXxxeHusa HacToALWero ctaHaapTa MoryT UCNONb30BaTLCA ANS Nepeaavn u CpaBHEHUN
JaHHbIX n300paxkeHua otrneyarka nanbua. CTaHpapT ycTaHaBnuBaeT cocTas, hopmaT U eauHULbl nsmepe-
HWSA JaHHBIX U300paXeHus oTneyaTka nanbLa, UCNonNb3yeMblx AN peructpauun, Bepudukaumn unu naeHTu-
hukaumm cybvekta. JaHHaa uHboOpMaums coaepxuT Habop 06a3aTenbHbIX U AONOSHUTESNbHbIX 3NEMEHTOB,
BKJIOYAS napameTpbl CKAHUPOBAHUS, MHPOPMALIMIO O CKaTUM N306paxkeHns n nHopmaumio, onpeaensemyio
N3roTOBUTENEM.

HacTosiwumii ctaHgapT npeaHasHaveH Ansa obmeHa GUOMETPUYECKUMU AaHHBIMU MEXAY opraHusauus-
MM, UCNONb3YIOLWMMKU YCTPOINCTBA U CUCTEMBI aBTOMaTUYECKOW MAEeHTudUKkauum unu sepudukaLmm Ha OCHo-
Be [1aHHbIX M306paxkeHnst oTnevatka nanbua. MHdopmauus, nonydyeHHas u obpaboTraHHasi B COOTBETCTBUM
¢ TpeboBaHUSIMM HACTOALLErO CTaHAAPTA, MOXET ObiTb 3anMcaHa Ha MALLUMHOCUUTBLIBAEMbIE HOCUTENU UITU
nepegaHa no fMMHUAM CBA3M.

2 CooTBeTcTBME

3anucb BGUOMETPUYECKUX AAHHbIX COOTBETCTBYET HACTOALUEMY CTAHAAPTY B TOM Criyyae, eCcrnu OHa
YAOBIIETBOPSIET BCEM HOPMATUBHBLIM TPeGOBaHUAM, CBA3AHHBLIMK CO:

a) CTPYKTYPON COAEPKALUMXCA B HEN AAHHBIX, 3HAYEHUAMU AAHHBIX U CBASAMU MEXAY NIeMeHTaMM AaH-
HbIX, KaK ONpefeneHo B pasaene 8 HacToALero craHaapra;

b) cBA3bIO MeXAY 3HAYEHUAMU AAHHbIX 3aNUCU U BXOAHBIMWU GUOMETPMYECKUMMN AAHHBLIMU, HA OCHOBE KO-
TOpbIX BbIna co3gaHa 3anucb GUOMETPUHECKUX AAHHBIX, Kak ONpeaeneHo B pasaene 8 HacTosLero craHaapra.

Cuctema, cosgatLasn 3anucn GUOMETPUYECKUX AAHHbIX, COOTBETCTBYET HACTOALLEMY CTaHAAPTY B TOM
cryvae, ecnu BCe Npou3BOAMMBIE €10 3anMcu BUOMETPUYECKUX AaHHBIX, COAEPXaLLUecs B 3asBMNEHUN O CO-
orBeTcTBMKU peanusauumn (3CP) aaHHOW CMCTEMbl, COOTBETCTBYIOT HACTOSILLIEMY CTaHAapTy (Kak onpeaene-
HO BbiLwe). Mpu 3TOM 3anucm GUOMETPUYECKMX AAHHBIX, CO3AaBaEMble CUCTEMOW, MOMYT OXBAaTbLIBATb HE BCE
acnekTbl HACTOALLETO CTaHAapTa, a TONbKO T, KOTOPbIe AOMKHBLI NOAAEPKUBATLCS CUCTEMOI cornacHo 3CP.

Cucrema, UCrosb3ytoLas 3anuc GMOMETPUYECKMX JaHHbIX, COOTBETCTBYET HACTOALLEMY CTaHAapTy B
TOM crny4ae, ecnv oHa cnocobHa NPoYUTaThb M NPUMEHUTbL NO HA3HAYEHMNIO BCE 3anMcu BUOMETPUYECKNX AaH-
HbIX, coaepxawmeca B 3CP gaHHON CUCTEMbI, KOTOPbIE COOTBETCTBYIOT HACTOSALLUEMY CTaHAApPTy (Kak onpe-
ZeneHo Bbiwwe). MNpu 3TOM 3anucu GUOMETPUHECKUX AAHHDBIX, NCMOSb3YEeMble CUCTEMON, MOTYT OXBaTbIBaTb HE
BCE acneKTbl HACTOSILLEro CTaHAapTa, a ToMbKO Te, KOTOPble AOMKHLI NOAAEPXMBATLCA CUCTEMOMN COrNacHo
3CP.

U3pgaHue oduumanbHoe
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3 HopmaTuBHbIE CCLIFNIKU

B HacTosdLWeM cTaHaapre Ucnonb3oBaHbl HOPMATUBHLIE CCbIJIKU Ha crneayllue craHaapTtobl, KOTOpble
HEeOOX0AMMO y4uuTbiBaTb NPM MUCNOML30BaHUW HACTOSILLEro craHaapra. B cnyyae cCbinok HA AOKYMEHThI,
Y KOTOpbIX yKa3aHa Aara yTBepxaeHusl, HeobxoamMmo Nonb30BaTbCs TOMLKO YKa3aHHOM peaakuuen. B cnyyae,
KOraa pata yTBepXAeHUsl He NpuUBEeAeHa, cneayeT Nosib30BaTbCa NOCNEeAHen pefakuuen CCbIfIOYHbIX AOKY-
MEHTOB, BKIOYaA NMioOble NONPaBku U USMEHEHUS K HUM:

MNCO/M3K 10918-1 UHdopmaLmoHHbIe TexHonoruu. LindppoBoe ynnotHeHue U koaupoBaHue Henoa-
BMXKHBIX U300paXkeHUit ¢ HenpepbIBHLIM CNEKTPOM TOHOB. Yactb 1. TpeboBaHus u pykoBoASILUME YKA3aHUA
(ISO/IEC 10918-1, Information technology — Digital compression and coding of continuous-tone still images:
Requirements and guidelines)

MNCO/MO3K 15444 (Bce yactu) MHdopMaunOHHbIE TExHONOrMM. CuUCTEMa KOAUPOBAHUS U300paXKeHUs
JPEG 2000 (ISO/IEC 15444 (all parts), Information technology — JPEG 2000 image coding system)

MCO/M3K 15948 UndopmaLuoHHbie TexHonormu. KomnblotepHasn rpaduka m o6pabotka usobpae-
Hua. MobunbHasa ceteBas rpacduka (PNG). dyHkunoHanbHan cneumdukauus (ISO/IEC 15948, Information
technology — Computer graphics and image processing — Portable Network Graphics (PNG): Functional
specification)

MNCO/M3K 19794-1:2011 NHOpMaLMOHHbIE TexHONorMu. dopmaTtbl 06MEHA BUOMETPUYECKUMU AaH-
HbiMu. Yactb 1. Ctpykrypa (ISO/IEC 19794-1:2011, Information technology — Biometric data interchange
formats — Part 1: Framework)

MNCO/M3K 29794-1 NudopmaumoHHble TexHonornu. Kauectso Guomertpuyeckoro obpasua. Yacte 1.
Crpykrypa (ISO/IEC 29794-1, Information technology — Biometric sample quality — Part 1: Framework)

4 TepMuHbI U onpeaeneHus

B HacToswem craHgapte npumeHeHbl TepMuHbl N0 UCO/M3K 19794-1, a Takke cnegytowme TEPMUHDI
C COOTBETCTBYIOLLIMMYU OMNpeaeneHUsaIMu:

4.1 yacToTa NpOCTPaHCTBEHHON OAUCKpeTU3aLun 6MoMeTPpUIECKOro ckaHepa (capture device spatial
sampling rate): Yucno nukcenen Ha eguHMLY AMMHBI, UCNOMNb3yeMOE AATYUMKOM MMM CKAHUPYIOLMM YCTPOW-
CTBOM A1 NONyYE€HUS UCXOAHOTO U300paXeHus.

4.2 nso6paxeHne ornevarka nanbua (fingerprint image): Obnactb rpebeLIKOBO KOXU HA MSICUCTOM
NOBEPXHOCTU NanbLa, pacrnonoXXeHHasi Mo ropu3oHTanu Mexay AByMst Kpasimu HOITSI U MO BEpPTMKanu OT nep-
BOr0 CycTasa A0 KOH4YMKa nansua.

MpumevyaHue — [aHHaa oBnacTb COAepXUT yHUKaNbHY0 MHOPMaLWio B BUe NanunnsapHbIX rpebHeii u
BMafAWH, KOTOpas Ha3blBAETCA «OTNeYaTkoM nasnbLar.

4.3 yacToTa npocTpaHCTBEHHOW AUCKpeTU3aLumn nsobpaxernus (image spatial sampling rate): Yncno
nuKcenen Ha eamHULy AnuHbl n306pakeHus.

MpuMevyaHue — YacToTa NpocTpaHCTBEHHOI ANCKPETU3aLMN U306GPpaKeHNA MOXET MEHATLCS Npu 06paboTke
3aperucTpupoBaHHOro U3oGpaxkeHus. VIcxofHoe 3aperncTpupoBaHHoe n3obpaxeHne MOXeT 6biTb NOABEPrHyTO NpoLieay-
pe BblAeneHus obnacteil, MaclUTabUpOBaHUIO, YMEHBLLEHWIO YacToThbl AUCKPETU3aUUA U T.4.

4.4 napoHb (palm): MpebelukoBasa koxa, pacnonoXeHHas no 60KaM U B HKHEN 4aCTU KUCTU PYKU.

4.5 nsobpaxeHune orneyaTka nanbua, 3aperucTpUpoBaHHOE KOHTAKTHbIM MeToAaoM (plain fingerprint
image): M3obpaxeHue, noslydeHHOe NyTem NPUIoXeHUsA nanbLa K paboyel noBepxHocTn 6e3 npokaTku.

4.6 nsobpaxeHue oTnevarka nanbua, 3aperucTpupoBaHHoe merogom npokatku (rolled fingerprint
image): W3obpaxeHue, nonydeHHOe MyTeM MpoKaTkM nanbua Mo rOPM3OHTanNuM OT OAHOMO Kpas HOITA
[0 Apyroro.

4.7 nsobpaxeHue oTnevyartka nanbLa, 3aperucTpUpoBaHHOe METOAOM BepTUKaNbHOM NMPOKaTKU
(vertical rolls): N3oBpaxkeHne, nony4yeHHbIe NYTEM BEPTMKANbHOW NPOKaTKW nanbua U3 eCTeCTBEHHOro Nono-
JKEHWA HA NIIOCKOCTU BBEPX A0 HOITS.

MpuMedaHue — [daHHbli MeTOL perucTpaLyu oTne4aTkos NanbUes NPOTUBONONOXEH METOAY NPOKATKK, NpU
KOTOPOM OTMeYaTKW NarbLa NofyyaroT NyTem NpoKaTKW nasnbLa no ropusoHTanu oT O4HOrO Kpas HOrTs 40 Apyroro (4.6).
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5 O603Ha4YeHNs1 N coKpaleHus

B HacTosiwem cTaHfapTe MpuMeHeHbl 0603HAaYeHMs W coKpalieHus, ycTaHoBneHHble B WNCO/M3K
19794-1, v cnepywwe 0603HA4YEHNS U COKPALLEHNS:

nukcens/glolim (ppi) — nukcenei Ha groiim (pixels per inch);

MBO (TIR) — nonHoe BHyTpeHHee oTpaxeHue (Total Internal Reflection).

6 MNpepctaBneHve gaHHbIX

6.1 MocnepoBaTeNbHOCTbL 6GANTOB N GUTOB

Kaxablli 31eMeHT faHHbIX, No/ie U 3anncb A0J/HKHbI COCTOSITb U3 OAHOTO WU HECKONbKMX 6aliToB AaH-
HbIX. Bce MHOro6aliToBble 3HaYeHUs J0/KHbI ObiTb NpeacTaB/ieHbl B gopmaTe o6paTHOro nopsigka cnenosa-
Hua 6anToB (Big-Endian): ctapwwue 6aiTbl 11060ro MHOro6anToBOro 3Ha4YeHWA 3anucbiBalOT B NaMATb paHblue
Mnagwmnx 6aitoB. MNopsAgok nepefayn gaHHbIX 4OMKEH ObIThb CAeAyOWMM: cHavyana nepegarT cTapwue 6ai-
Ta, 3aTeM — Maagwue. B npegenax kaxpaoro 6aiita nopaaok nepegaun Ao/MKeH 6biTb Cneayouwmm: cHadana
nepeparT cTaplwmne 6uUTbl, 3aTeM — Magwmne. Bce UNCNEHHbIE 3HAYEHUS [O/DKHbI ObiTh LEM0OYNCNEHHBIMU ©
6€33HaKOBbIMU BEIMUMHAMU (PUKCMPOBAHHON AJIHbI.

6.2 MopsafoK cKaHUpoBaHUA

HacTosawmii ctaHgapT He perfaMeHTUpyeT opueHTaymo nanbua (MAn NafgoHn) OTHOCUTENIBHO GMoOMeETPU-
4eCKOoro ckaHepa, MeTo[ CKaHMpoBaHMA N NOPAAOK CKaHUpOBaHUA, NCNOJib3yeMble ANA nonyyvyeHua |/|306pa>|<e-
HMA oThnevaTka nanbua (Mnn nagoHun). Kaxgoe nsobpaxeHue otneyaTka nanbua (MNn nafoHun), npeacrasrieH-
HOe B COOTBETCTBMM C TPe6OBaHMAMU HACTOALWEro ctaHaapTa, 40/KHO MMEeTb BEPTUKAIbHYI0 OpUEHTAaLMI0 U
6bITb OTLEHTPMPOBAHO MO FrOPM30HTaNN. [oyYeHHble N306paXeHNs AOMXHbI COOTBETCTBOBATb U306paXeHU-
AM oTneyaTka nanbua, NOAYyYEeHHbIM TpagUUMOHHBIM MEeTOAO0M Mpu NOoMOLKM Kpacsuiero seuliecTtsa.

CK&HI/IpOBaHI/Ie N 3anuCb AaHHbIX I/I306pa)KEHI/Iﬂ oTneyaTka nNanbuUua WAKM oTne4dyaTka NagaoHU AO0J/TKHbI
OCYLLECTBNATLCS C/IeBa HaNpaBoO W CBEPXY BHU3.

MopsifoK 3anucK AaHHbIX CKAHUPYEMOTO M306paXeHUs NPeAcTaB/ieH Ha pUcyHke 1.

MpeacTaBneHme ckaHUpoBaHus
JInHna 1

JIvHMA 1 ... JINHNA K ......... JInHKMA n
JInHKnA K

JInHKMA n

PucyHok 1 — Mopsifiok 3anvcy AaHHbIX CKaHUPYeMOro M306paxeHust

Ons onucaHusi No3uLUUKM KaXA0ro nuKcens Ha u3obpaxeHun Heo6XoAMMO WCNO/b30BaThL ABE OCK KOOp-
AMHaT. Hauano oceii koopauHaT (NMUKcenb ¢ kooparHatamu (0,0)) fO/MKHO HAXOAUTLCA B JIEBOM BEpPXHEM Yriy
n306paxeHunsi. 3HaueHne KoopauHaTbl X (TOPU3OHTaNbHAas OCb) AOJIKHO YBEMUMBATLCS OT Hauyana KoopAawu-
HaT K NpaBoil rpaHuLe U3obpaxeHusa (cnesa HanpaBo). 3HaUYeHWEe KOOPAMHATLI Y (BEPTUKAbHAS OCb) AOJIKHO
YBENMUMBATLCS OT Hauyana KOOpPAUHAT K HUXHel rpaHuue n3o6paxeHus (CBepxy BHMU3).

7 TpeboBaHUA K perucrpaumm n3oopaxeHns

7.1 O6uwue TpeboBaHus

TpeﬁoBava K perncrtpayunmn VI306pa)KeHVIF| 3aBUCAT OT 06nacTm npuMmeHeHua, obbema NCXOAHbIX AaH-
HbIX A1 XpaHeHUsa unu nepepayun, a Takke 3afaHHbIX 3KCnayaTalMoHHbIX XapakTepuUCcTUK cuctemMsl. B 3aBu-
CUMOCTHN OT yKa3aHHbIX Tpe6OBaHVIVI, npoueanypa perucrpauyumn M306pa)KeHVIFI CBA3aHa C coyeTaHnem HacTpo-
€K napamMeTpoB permcrtpayunm M306pa>Keva, ONMUCaHHbIX HMXe.
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7.2 OTHOWEHUE pa3MepoB NUKCeNA

M3o00paxeHne orneyarka nanbua AOMKHO ObiTb MPEACTaBMNEHO C NOMOLLUbIO KBAAPaTHbLIX 31IEMEHTOB
(Nukceneii), MEIOLMX OJMHAKOBbIE Pa3mepbl NO FTOPU3OHTaNM U BepTukanu. JonycTuMasi pasHuua mexay
rOpU3OHTarnbHbIM U BEPTUKarbHbLIM pasMepaMn NUKCenst AormkHa ObiTk He 6onee 1 %. OTHOLLEHUE rOPU30H-
TanbLHOro pasmMepa K BepTukanbHOMY AO0MKHO ObiTb B AnanasoHe ot 0,99 ao 1,01.

7.3 butoBas rnyouHa

Butosas rnybuHa (ucnonb3yemoe uncno 6uTos Ans NpeACTaBneHnUs YpOBHeH rpaaauuini ceporo nukce-
ng) onpeaenser TOYHOCTL BOCNPOU3BEASHUA LWKANbI rpagauuin ceporo. Hanpumep, butosas rnybuna 3 oura
obecneynsaeT 8 ypoBHel rpagauuii ceporo; 6utosas rmybuHa 8 6utos o6ecneunsaet 256 ypoBHeii rpagauui
ceporo. MMHMManbHbI YPOBEHb APKOCTU NUKCENSA, COOTBETCTBYIOLLUIA YEPHOMY LIBETY, JOJDKEH ObITh paBeH
Hymio. MakcumarnbHbIi YPOBEHb APKOCTU NUKCENS, COOTBETCTBYIOLLMIA BenomMy LBETY, KOAUPYETCA 3HAYEHNEM
«1» pna kaxgoro bura.

FApPKOCTb CaMOro «TEMHOro» NUKCenNs U3o06paXkeHns MOXKET ObiTb BOrbLLE HyNSA, a APKOCTb CAMOFO «CBET-
110r0» NUKCErNsl MOXET ObITb MEHbLUEe MaKCMManbHOro 3HadYeHusl. Hanpumep, IPKOCTb CAMOTO «CBETIIONO» MUK-
cens npu 5-6utoBon ButoBON rMyGuHe AomMkHa ObiTb HEe Gonee 31, a APKOCTb CAMOro «CBETIIOrO0» NUKCensi
npu 8-6utoBoi GUTOBON rMybuHe AomkHa ObiTb He Gonee 255.

3HaueHne 6UTOBOI IMyOUHBLI MOXET HAXOAUTLCA B AnanasoHe ot 1 no 16 6UToB.

7.4 [laHHbIe rpapgauumn ceporo

HanHble rpagaumii ceporo nsobpaxeHunsa otnedaTka nanbLa MOryT XpaHUTbLCS, 3anNMCbIBAaTLCA UK Nepe-
[aBaTbCH Kak B CKaTou, Tak U B HecxaTon dhopme. B 3anucu aaHHbIX u3obpaxkeHus otneyarka nanbua B rpa-
Jauusix ceporo B Hecxkarton hopme A0mKHA coaepXaTbCa MHOPMAaLMsi O TOUKAX UCXOAHOTO M300paXKeHuUs.
B n3obpakeHnsax ¢ pa3psaHOCTLIO LKasbl rpagauuii ceporo 8 6utos (256 rpapaumii ceporo) Ha KOAMPOBaHUE
Kaxa0ro nuKkcens AOorMKeH OTBOAUTLCA 0AUH BanT. SHa4YEeHNA APKOCTN NUKCENel C paspsAHOCTLIO LWKarbl rpa-
Aauuii ceporo MeHee 8 GUTOB AOMKHbBI XPAHUTLCA U NEepeAaBaTbCA B yNakoBaHHOM ABOMYHOM dopmare. Ecnu
3HayeHue apkocTu Bonblue 255, HeoBxoaMMOo UCNONL30BaThL ABYX0ANTOBLIN Ge33HakoBbI chopmart (16 6u-
TOB), COOTBETCTBYOLUMIA AnanasoHy apkoctu ot 0 ao 65535.

KoauposaHue JaHHbIX CXaToro n3obpaxeHus onpeaensieTcs UCnonb3yembiM anropuTMOM CXxatus (Ta-
6nuua 9). aHHble rpagauuit Ceporo BOCCTAHOBIEHHOIO MOCHE CXaTus U300paXKeHUs1 AOIMKHbI ObITh Npea-
CTaBfeHbl TEM Xe CMOCOO0M, YTO M AAHHBLIE HECKATOrO M300paKeHUA.

7.5 JuHaMmnyeckumn amanasoH U3oopaxeHus

MN3o6paxeHne B rpagaumsax Ceporo AOSMMKHO GbiTh 3aKOAMPOBAHO C TOMHOCTLIO, Y/10BMNETBOPSIOLLEN
TpeGoBaHMAM CUCTEMBI K AUHAMUYECKOMY ANaNasoHy n3obpaxenus. Mpeanonaraercs, 4to aTu TpebGosaHus
YCTaHOBIEHbI 3apaHee.

7.6 YacToTa NnpoCTPaHCTBEHHON AUCKpPEeTU3aLuum 6MOMeTPMYECKOro CKaHepa

Ona peructpauyum yepHo-6enoro M3obpakeHUn oTnedyarka nanbua 6MOMETPUYECKUI CKaHEP AOIMKEH
MMETL ONpeAeneHHyI0 YacToTy NPOCTPAHCTBEHHON AUCKPETU3aLmm.

Mpu yBENMYEHUM YaCTOTLI NPOCTPAHCTBEHHON ANCKPETU3ALIMM YBENUYUBAETCA AeTanu3aums nanunnsp-
HbIX rpe6Hen. [na oGHapyXeHUs KOHTPOMbHBLIX TOYEK U HeBOoMbLUMX 0OBLEKTOB HA U300paXXeHMU oTnevyarka
nanbua UCNONb3YIOT CreLuarnbHble anfopUTMbl; MPU 3TOM BbICOKAsi YaCTOTa NPOCTPAHCTBEHHON AUCKPETM3a-
UuKn No3eonsieT 0OHaPYKUTb 0OBLEKTHI, KOTOPbIe He MOTYT ObiTb OBGHAPYXXEHbI NPW HU3KOI YacToTe NPOCTPaH-
CTBEHHON AUCKPETM3aLun.

7.7 YacToTa NpoCcTpaHCTBEHHOMN AUCKPETU3aLummn u3obpaxeHus

Yacrora NpoCTpaHCTBEHHOW AWUCKPETU3aUMKM U30OpaXKEHUA MOXET COBMNaAaTh C 4aCTOTOW NMpPOCTpaH-
CTBEHHOM AUCKPETM3aLMMN CKAHMPOBAHUA. YacToTa NPOCTPAHCTBEHHOW AUCKPETU3aLMN N30BPAKEHUST MOXKET
ObITb U3MEHeHa MeToAaMK NPOPEXUBAHNA U MHTEPNONALUKN UM UHBIMW METOAAMU C LIENbIO NPeACTaBNeHUs
CTPYKTYpPbI M hOpMbl NAaNUNNSIPHbIX rpebHen u obnacten BnaauH n3obpaxeHun otTnedvarka nanbua.

7.8 PacnonoxeHue nanbua Npu CKAHUPOBAHUN

Hacroswmi cranaapt pacnpocTpaHAETCa Ha n306paXeHns 0TNeYaTkos NanbLUEB, 3aperncTPUPOBaHHBIX
KOHTAKTHbIM METOZI0M M OTNEYaTKOB, 3apPErMCTPUPOBAHHBIX METOAO0M NpokaTkn. HanGonblasn achekTUBHOCTbL

4
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BMOMETPUIECKNX CNCTEM AOCTUrAETCA NPU PACMONOXEHWUM NOAYLLEYKUA NanbLa B LIeHTpanbHOW YacTn oGnactu
perucTpauun n3obpaxeHusn. Bcneacrsue aToro B npouecce perucrpaumu usobpaxeHus ueHTpanbHan o6-
nacTb nansua AomkHa GbiTe pacnonoxeHa NpUuGNM3UTENBLHO B LIEHTPe 06nacTu perucrpauum u3obpaxeHus.

[Ans waeHTdUKaUMM U BepudMKaLMM HECKONbKUX M300paXeHnin OTNEYATKOB NanbueB CyLIECTBYIOT
GnomeTpuIeckne ckaHepsl, NPpeAHasHa4YeHHbIE ANS PErncTpaummM OAHOBPEMEHHO HECKONbKUX nanbues. [aH-
Hble YCTPOIACTBa MO3BONSAIOT PErucTpMpoBaTb M300paxeHns ABYX, TPEX WK YETLIPEX OTNEYATKOB NanbueB
OAHOIA pyku, ABYX GonbLUMX UNU ABYX yKasaTenbHbIX nansueB 06enx pyk ogHoBpemeHHO. N3o6paxeHus or-
nevarkoB Bcex 10 nanbueB MOryT ObiTb NONyYeHbl 32 TPU LMKINA CKAHUPOBAHNS — YEThIPE Nanbla NpaBoit
PYKW, YeTbipe nanbLa nesoi pyku u Asa GonbLumx nanbLa. [ins 0AHOBPEMEHHOrO CKAHMPOBAHUS HECKONBbKNX
nanbLieB HEOGX0AMMO, YTOOLI NONOBUHA PErMCTPUPYEMBIX NanbLEB pacnonaranach cnesa ot LeHTpa obwero
n3obpakeHusl, a Apyras nonosuHa — cnpasa.

7.9 PacnonoxeHue nagoHu NpU CKaHUPOBaHUMU

Hacrosimii craHaapT pacnpocTpaHAeTcs Ha u3obpakeHus NaaoHu unu GOKOBON CTOPOHBLI KUCTK, pac-
NONOXEHHOW B NPOTUBOMNONOXKHON CTOPOHE OT GONBLUIOIO NanbLd, TAKKE U3BECTHOW KaK «NaAoHb nucarensy.
Haubonblasn a¢ppeKTUBHOCTL NpYU CPABHEHNM JOCTUTAETCS NPY PaCcNONOXKEHUU NNTOCKON MM MACUCTOI va-
CTV NafoHN UMK «NTAAOHU NUCATensa» B LIGHTPanbHOM YacTtu obnactu permctpauun nsobpaxeHus. Benea-
CTBME 3TOr0 B NpoLecce perucrpauymmn n3obpaxeHus LieHTpanbHas obnacTb NagoHn unu «nNaaoHbL nucarens»
AorxkHa ObiTb pacnonoxeHa npubnuanTenbHO B LIEeHTpe obnactu permcrtpauuu usobpaxeHus. JlagoHb MOXeET
6bITb 3aperucTpuposaHa LeNMKOM UMK Mo YacTsiM B BUAE OTAENbHbIX U30OpaXKeHUN, Takmx Kak TeHap (noay-
LUeYKa y ocHoBaHusi 60nbLLOro nanbLa), rmnoTeHap (NoAyLUeYKa y OCHOBaHUA MU3NHLA) UNKU MeXnanbLeBbie
noayLwieykn (o6nactb NafoHU, PacMonoXeHHas HENOCPEACTBEHHO Y OCHOBAHMSA YETLIPEX NanbLEB).

8 d>opmaT 3arnucum u306pa)KeHm| oTnevyaTtkKa nanblLia

8.1 CTpykTypa 3anucu

Hacrosimii ctaHgapT onpefensier CTpyKTypy 3anucy AaHHbIX M3obpaxeHns otnedarka nanbla. Kax-
Alas 3anucb OOMKHA OTHOCUTBCA K OAHOMY CyObeKTy M coaepXarb AaHHble U300paXkeHUs1 OAHOro UNK He-
CKOMbKUX MPeACTaBNEeHUA OLHOrO UMM HECKONbKMX NanbLeB unu nagoHu (napoHeit). Ctpykrypa cdopmara
3anucu n3obpakeHMs OTnevarka nansua NpeacTaBneHa Ha pucyHke 2.

UCO/M3K
197944
3081
Obwuin Mpeacrasnexue # 1 MpeacraeneHue # 2 Mpencrasnenne # X
3aronoBoK (obn3aTenbHoOE) (neobsizaTenbHoe) (Heo6nsaTenbHoe)
®UKCMPOBaHHAA gnnHa
3aronoBok HaHHble
npeacTaBneHus npeacTaBneHms
MNepemeHHas anuHa MepemeHHas anuHa

PuncyHok 2 — CTpykTypa chopmara 3anucu nsobpaxeHus oTnedarka nanbLa

Ha pucyHke 3 nogpoGHO nokasaH NOPSAOK pacronoXeHns nonei n anuHa kaxagoro nons. Mons, Bbl-
AeneHHble GenbiM, ABNATCA 06s13aTenbHbIMU. Monst, BolAeneHHbIe CepbiM, ABNAIOTCS JONONHUTENbHEIMU.



O6wwii 3aronoBokK

3aronoBok
npeacraBsieHns

[aHHble 6noka
«KauecTBO»

5x

YacTtoTta
NPOCTPaHCTBEHHOWA
AuckpeTtusaymm
n3obpaxeHus
(no ropusoHTann)

2

[aHHble 6n10Ka
«KayecTBO»

[aHHble 6n0Ka
«CepTudmkaumnsa»

O61bekT npeacTaBnieHns

Bnok «JononHuTenbHble

[JaHHble»

peHtndpukatop Homep Bepcumn Yucno npeacraBneHui
¢opmaTta cTaHgaprta Anwua sanucu nansua/nagoHun
4 4 4 2

I/Ip,EHTVI(bI/IKaTOp TeXHoornn I/I,quTI/ICbI/IKaTOp n3r

LnuHa npeacTtaBnexHns [arta n Bpems peructpaymm

6UOMETPUYECKOTO CKaHepa 6UOMETPUYECKOTO
4 9 1 2
EnonHuubl
Yucno 6nokoB JaHHble 6110Ka HanmeHoBaHune Homep n3MepeHus
«CepTudhukayms» «CepTundumkayms» nansua/nagoHu npeacrasneHna 4acToThl
AnckpeTusaymm
1 3X 1 1 1
YacToTta
MPOCTPAHCTBEHHON BuToBas AnropuTtm cxatma  Tun nso6paxeHus LLIMpUHA M306paXEHNs
ANCKpeTMsaynn rnyéunHa n3obpaxeHuns oTneyartka
n3obpaxeHns
(no BepTukanu)
2 1 1 1 2

MpeHTndgukatop paspaboTumnka
anropuTMa OLEeHKM KayecTBa

NpeHTudrkaTop anroputma
OLIeHKM KauecTBa

lNoka3aTenb Kkayectsa

1 2 2
MpeHTudpmkatop NaeHTMdUKaTOp CcXembl
cepTudhnumnpytolLero opraHa cepTudmkauum
2 1

[aHHble N306paxkeHuns Bnokn «[ononHUTeNbHbIE AAaHHbIE»

MepemeHHas MNepemeHHasn

Koa naeHTudmkaLmm Tuna
06/1aCT! JONONMHUTESIbHBIX AaHHbIX

OnuHa obnactu

AOMOMHUTENbHBIX AAHHbBIX O6nacTb AONOJSTHNTENbHbLIX AAaHHbLIX

2 2 MepemeHHas

CepTudmnkaynoHHblin donar

Uncno nsobpaxeHnii

nanbles/nagoHei
1 1
oTOBUTENA MpoeHTndukatop tmna Yucno 610KoB

ckaHepa 61MOMeTpMYECKOro ckaHepa «KauecTBo»

2 1

YacToTa YacTtoTa
NPOCTPaHCTBEHHOI NPOCTPaHCTBEHHOIA

AvckpeTunsaumm AnckpeTusaymm
61MomeTpnyecKoro 6rnomeTpnyeckoro
ckaHepa (no ropusoHTanu)  ckadepa (Mo BepTMKan)
2 2

BbicoTa n3o06paxeHust

PucyHok 3 — opsigoK pacnonioXeHust U pasmep noseit 3anucy M306paxeHns otneyartka nasbla

OnvHa nsobpaxeHus

¥-¥6.6T HEIN/ODUN d 100

¥10¢
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3anncb MMEET CneayoLLyIo CTPYKTYPY:

- 0AuH Bnok «OBLMI 3aronoBokKy (PMKCUPOBAHHON ANUHLI (16 GanT), cogepxalimi nHpopmaumio o 3a-
MUCKM B LLENOM, BKIOYasi YUCNO NpeACTaBREeHU n306pakeHuit NanbLEB MU NagoHeN 1 o0LLYI0 ANUHY 3anucu
B banTax;

- 3anucb AN KaXaoro NpeAcTaBneHns nanbua (OTAenbHO 3apercTpMPOBaHHONO NanbLa, HECKOMbKUX
OZHOBPEMEHHO 3aperncCTPUPOBaHHLIX NanbLEB UMK Nafo0HK), COCTOSALLAsA U3:

brnoka «3aronoBoK NpeAcCTaBneHnsi» NepeMeHHON ANUHbI, coaepXaiuero MHopPMaLmio, OTHOCS-
LLYKOCH K JaHHbIM M300paXKeHUsi OAHOr0 NanbLa, HECKOMbKUX NanbLeB Uiy NagoHu;

MpumMmeydaHune 1— Kaxablil JONONMHUTENBHLIA OGOk «KauecTBo» yBenuunBaeT AnMHY 3anucu Ha 5 6aiiToB.

MpumMmedaHue 2—/[nuHa 6noka «3arofioBoK NpefcTaBeHNs» JOMKHA COCTaBNATL MUHUMYM 42 GaiiTa, ecnu
npefcTaBrneHne cogepxuT 6nok «CepTudukayms».

MpumeyaHue 3—Kaxablii gononHUTenbHbIA 6rok «CepTudukalumsa» yBenuuuaet AnNuUHy 3anucu Ha 3 Gaiita;

Tena npeacTaBneHust OTrneYarka nanbLa unu najoHu NepemMeHHoONn AnuHbl, CoaepaLume:
- NPEACTaBeHNe AaHHbLIX U300PaXKEHNS B CXKATOM UMM HECXKATOM BUAE ANSA OTAENbHO 3aperncTpupo-
BAHHOIO NanbLa, HECKOMNbLKUX OHOBPEMEHHO 3aPErMCTPUPOBAHHbIX NaNbLEB UK NAA0HM;
- IOMNOMNHUTENbHBIE JAHHbIE, COAEpXaLLme MHAOPMALUMIO 0 CerMEHTaLMM 0TNEYaTKOB Nanbues (4N n3o-
GpakeHnit 0HOBPEMEHHO 3apPEerMCTPUPOBAHHbLIX NarnbLEB), aHHOTALUWU U KOMMEHTapUW.
B npunoxeHun C npuseieH NpMMep 3anucu AaHHbIX M306paXkeHust oTnedaTka nanbua B COOTBETCTBUM
¢ TpeBoBaHNAMMN HACTOALLErO CTaHAapTAa.

8.2 bnok «O6wWuit 3aronoBOK»

8.2.1 ObsA3aTtenbHbIe nonda 6noka «O0uuit 3arornoBoOK»

B Tabnuue 1 npeacraBneH CNUCOK 06sa3aTenbHbIX NONeN, coaepxawmxcs B 6noke «O0Wui 3aronoBok»
3anucu n3obpaxkeHnsa otnedarka nanbua. NockonbKy AaHHbIN 6rok umeeT PUKCUPOBAHHYIO ANUHY, BCE Nons
AaHHOro 6roka gomkHbl ObiTb 3AMOSHEHbI.

Tabnuya 1— Bnok «OBLmii 3aronoBok»

OnuHa
Mone (6anT) HonyctuMble 3HaueHUA MpumeyaHue
NoeHTudukaTtop dpopmara 4 0x464952 “FIR” — 3anuck nsobpaxeHus nansua
(‘F’ ‘I ‘R’ 0x00)
Homep Bepcuu cTaHaapTa 4 0x30323000 “020”
(‘0’2" ‘0’ 0x00)
OnuHa 3anucu 4 OT 57 no (232 - 1) BknioyaeT Bce npefcraBnerus nanbLes/NnagoHen,
6noku «KauecTBo» 1 6noku «Ceprudukauus»
Yueno npeacTaBneHui 2 Or 1780672 [ (14 BapnaHTOB HauMeHoBaHWiA nanbues) + (11
nansya / nagoHu BapuaHTOB HaUMEHOBaHUI MHOXeCTBa Nanbues) +
(17 xopoB napoHei) * 16 = 672 BO3MOXHbIX
npeacrasneHui
CepTdUKaLNOHHBIN 1 0; 1 YkasblBaeT Ha Hanuyue 3anucu laHHbIX 0 cepTu-
dnar dukauum B Griokax «3arornoBok NpeAcTaBneHns»
Yucno nsobpaxeHui 1 >=1 Uncno 3aperucTpupoBaHHbLIX NanbLeB W nago-
nansues / nagoHewn Hen

1 Ecou cepTudukaLMoHHbli dnar 6noka «O6umii 3aronoBoky = 0

41Cro NpeacTasneHnii

OnvHa = 16 + 2 (41 + 5*(Yucno bnokoe «KauecTBO») + ANUHA faHHbLIX U30bpaxeHus + fONONHU-
1

TeNnbHbIX AaHHbIX

Ecnu cepTudmkalMoHHbl dnar Gnoka «O6Lmii 3aronoeok» = 1

vucno n pe,CI,CTaBJ'IeHVIﬁ

OnvHa=16+ Z (42 + 5*( Yncno bnokoB «KauyectBo»)) + 3*(Unucno Gnoko «CepTudukaumsi») gnuHa
1

AaHHbIX VI306pa>KeHVIH + ANunHa obnacTu AOMOMHUTENBHBLIX AaHHbIX)
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8.2.2 None «MpeHTUduKaTop hopmara»

[nga sanucu naeHtudukartopa dpopMara Heobxoanmo ncnonb3osartb YeTbipe Ganta: Tpu cumsona «FIRy
C HyneBbIM CUMBOITOM Ha KOHLE.

8.2.3 None «Homep Bepcuu ctaHgapTa»

Howmep Bepcum HacTosiLLero craHgapra, ucnonsdyemoro ans cosganHus 30B[ nsobpaxeHus ornedvar-
Ka nanbua, JOMKEH cofgepXaTbCa B YeTbipex Gaiitax. Mone «Homep Bepcuu craHgapTa» SABNAETCS HyIb-
TEPMUHMPOBAHHOW CTPOKOW € Tpemsi cumsonamu ASCIL.

MepBblit U BTOPOI CMMBOSIbI 0603Ha4alOT HOMeP BEPCUU CTaHaapTa, TPETUI CUMBON — HOMEP NONpPaBku
UM U3MEHEHUS AaHHON peaakuuu.

Homep sepcuu ctanaapta UCO/M3K 19794-4:2011 gomxeH ObiTb “020” — HOMep Bepcun — 3, HOMep
nonpasku/mameHeHma — 0.

8.2.4 Mone «OnuHa 3anucu»

Ons ykazanusa agmvHbl Bcein 3OB[ (B Gaiitax) 4OrmKHO MCMoSNb3oBaThes YeTbipe Ganta. [JaHHoe none
[OMKHO cogepxaTtb B cebe obwyto anuHy 30B/[], Bkntoyas anuHy 6noka «O6Lumit 3aronoBok» U BCEX 3anucei
npeacTaBneHunii. nuHa sanucu 3aBUCUT OT PasnUYHbIX (PaKTOPOB.

8.2.5 MNone «4Yucno npeacraeneHuit nanbua/nagoHn»

Ons ykasaHus obLyero yucna npeacraeneHuii, cogepxawmxcs B 3OB[, A0MKHO UCNONb30BaTLCA ABA
Ganta. Ona dopMMpoBaHMA 3anncu HeobxoaMMO Kak MUHUMYM OAHO npeacrtaenenue. Mpu Hanuuum Gonee
OJHOro npeacTaeneHus noboro nanbLa unu NagoHu, AaHHoe yucno byaer 6onbLue Yucna 3aperucTpupoBaH-
HbIX ManbLeB U1 nagoHen.

8.2.6 None «CepTuchnkaumoHHbIN dnary

[aHHoe ogHOBaTOBOE MONE AOIMKHO yKa3biBaTb HA HanMMuue 3anncy AaHHbIX 0 cepTUdUKALMU B KaK-
AoM 6rnoke «3aronoBok npeacTtaenexnnsy. 3HadeHne 0x00 ykasbiBaeT Ha TO, YTO HWU OAHO U3 NPEACTaBNEHUI
HEe COAePXUT 3anucb AaHHbIX 0 cepTudukalmmn, a s3HadeHne 0x01 Ha TO, YTO BCE NPeACTaBNEHUA coaepxar
3annck AaHHbIX 0 cepTudukaumm.

MpumeyaHune — CyllecTByroljas 3anucb faHHbIX 0 cepTUdUKaLMn MOXET He cogepxaTb WHopMauun o
cepTUdUKaLmm (B TaKoM criy4ae B none «Yucno ceptudukauuiiy cTouT 3HayeHue 0).

8.2.7 Mone «Yucno n3o6paxeHuin nanbLUes/fagoHen»

Onsa 3anucy yucna uzobpaxkeHnin nanbUeB MU NagoHeNn, CoaepKaLMXCA B 3annUcu, AOMMKEeH UCNONb-
30BaTbCs 0AMH BanT. M3obpaxkeHne HEeCKONbKUX OQHOBPEMEHHO 3apPErMCTPUPOBAHHbLIX ManbLEB CYATAETCA
0ZIHUM M30BbpaxkeHnem nanbLa.

lNMpumep 1 — Ecnu 3anuck codepxum dea u3obpaxeHus ykazamenkHO20 Nafbya npaeol pyku (kod Hau-
MeHoeaHus 2 8 mabnuye 6) u dea usobpaxeHus yKazamesnbHO20 nankya seeoll pyku (Ko@ HaumeHoeaHus 7
e mabnuue 6), mo 3Ha4YeHue nona «Yucno uszobpaxeHul nansyee / nadoHelln, coenacHo Kodupoeke e daHHOM
nyHkme, 6ydem 2. Yucno npedcmaeneHuli @ aHHOM criyyae, coanacHo 8.2.5, 6ydem 4.

lMpumep 2 — Ecnu 3anuck codepxum O0ea usobpaxeHUs1 ykazameslbHO20 Nafkya npaeoli pyku (ko0 Hau-
MeHoeaHus 2 e mabnuye 6), 0OHO ulobpaxeHue ykazamesbHo20 U cpedHe20 nanbyee s1eeoli pyku (kod HaumeHo-
eaHus 43 e mabnuuye 7) u 00HO u3obpaxeHue Yembipex naskyes npaeoli pyku (ko0 HaumeHoeaHus1 13 e mabnu-
ye 6), mo 3HayeHue nons «Yucno usobpaxeHull nansyes / nadoHeli», coenacHo Kodupoeke e OaHHOM fyHKMe,
6ydem 3. Yucno npedcmaesnerull e daHHOM crly4ae, coenacHo 8.2.5, 6ydem 4.

8.3 bnok «3aronoBokK npeacTaBreHUsI»

8.3.1 O6sA3aTenbHbIe NONA 6noKa «3arofloOBOK NnpeacTaBreHusA»

C Onoka «3aronoBok NpeACTaBNEeHUsA» AOMMKEH HAYMHATBLCS Kaxabl pasgen gaHHbIX 06 oTneyarke
nanbua unu nagoxHn. Bnok «3aronoBok NPeACTaBneHnsy JOMKEH coaepXaTk MHAOPMAaLHUIO O JaHHOM Npea-
CTaBneHnn n3o0paxkeHs 0gHOro nanbLa, HEeCKOMbKMX NanbueB Unu nagoHu. B 3anucu nsobpaxeHus otne-
yaTka nanbLa AOMKEH cogepkaTbca 0auH 6ok «3aronoBoK NpeacTaBneHus» ANA Kaxaoro npeacTaBneHus.
OnuHa bnoka «3aronoBok NpeAcTaBreHnsi» AOMKHA COCTaBNATb MUHUMYM 41 unu 42 Gaiita (B 3aBUCMMOCTH
OT 3Ha4YeHus nonsa «CepTuuKaunoHHbIi hnary B 6noke «O6LWMIA 3aronoBoKy). CxaTtble UNKn HecXKaTble AaH-
Hble U300paKEHMS AAHHOTO NMPEeACTaBMNEeHUNA AOMKHbI CrieaoBaTh 3a GrokoM «3aronoBoK NPeACTaBMNeHUsI».
JononHutenbHble MPEeACTaBNEHUs narnbla (BKoYas 3aronoBOK) MPUCOEAMHAIOTCS K KOHLY MpeablayLiero
npeacraenexnus. B Tabnuue 2 npuBegeH CnuCok nonen, coaepxawmxcs B 6noke «3aronoBok npeacraene-
HUA», NPEeALLECTBYIOLLEM KaXxaoMy GMoKy AaHHbIX M300paxeHus nanbua/nagoHu. B Tabnuue 3 nepeuncnesi
AaHHble M300paxeHusa nanbua/nagoHn 1 pasnuyHble TWUMbl JOMOMHUTENbHBIX AaHHbIX, CBA3aHHble C npea-
CTaeneHuem oTnevarka nanbua.
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Tabnuya 2 — bnok «3aronoBoK NpeacTaBneHna»

roCT P ICO/M3IK 19794-4—2014

Mone

OnuHa
(GawuT)

HonycTuMble 3HaveHns

MNpumMeyaHue

AnuHa

npeacraBrieHnA

4

Ot 0x41 pgo
OxFFFFFFFF

[None «[nuHa npeacTaBneHus» AOSMDKHO copep-
XKaTb ANMHY npeacTaBneHus B GaiTax, BKMouvas
LNVHY nonei bnoka «3aronoBoK NpefcTaBneHns»

Hata n Bpems peructpa-
Lmu

Cm. NCO/MBK 19794-1

Mone «[aTa u BpeMA peructpauyum» AOIMKHO CO-
fepxaTb gaTy U BpeMs perucTpauuu npegcras-
neHnss no [puHBMYY (yHMBepcanbHoe rnobanb-
Hoe BpeMsi). 3HauyeHne JOMmkHO BbITb 3anucaHo B
9 GaliTax. 3Ha4YeHUs JaHHOro Nons AOSMKHbI ObITb
3aKogMpoBaHbl B COOTBETCTBMU C TpeboBaHMsIMU
NCO/M3K 19794-1

MaeHTudpunkaTop TEXHOMNOo-
rMm BuomeTpuyeckoro cka-
Hepa

OTt0p020

Mone «WaeHTudukatop TexHonorum GuomeTpuye-
cKkoro ckaHepay (1 6aiiT) AOIKHO cofepxaTb cBefe-
HUS O kracce BUOMETPUYECKOrO CKaHepa, UCNOoNb3y-
emMoro 4ns peructpauum 6uomerpuyeckoro obpasua.
Ecnu TexHonorusa HemasecTHa unu He onpegenenxa,
TO LOMKHO ObiTb YcTaHOBMEHO 3Ha4eHue 0x00. do-
nycTUMbIE 3HAaYeHUs NpefcTaeneHsl B Tabnuue 4

MaeHTugpukaTtop  M3roTo-
BUTENS OBUOMeTpUYeckoro
CKaHepa

Ot 0x0000 pgo OxFFFF

Mone «MpaeHTudukatop usrotosutens GuomeTpu-
Yeckoro ckaHepa» (2 baifTa) gomkHO cogepxaTb
vHpopMaumio 0 BGUoMeTpUYecKol opraHusauum,
ABnALWeica BnagenbLeM NpogykTa, NP NOMOLLM
KkoToporo 6bina cosgaHa 30BA. MpgeHtTudukatop
M3roToBUTENS BUOMETPUYECKOrO CKaHepa [OoMmKeH
6biTb 3akognpoBaH B 2 GaiiTax WU BKNKOYaTb UAEH-
TudukaTop opraHusayum — ydactHuka ECOOB[
(3aperucTpupoBatHblit MABM!) unu apyrum paspe-
LUEHHLIM perucTpaLyuoHHBIM opraHom). Ecnn gax-
HOe none CoAepXuT Hymnu, To u3rotoBuTens Guome-
TPUYECKOro ckaHepa Hen3BeCcTeH

NpoeHtudpukatop Tuna 6uo-
MEeTPUYECKOro ckaHepa

Ot 0x0000 po OxFFFF

Mone «WpeHTudukatop TUNa GUMOMETPUYECKOTO
ckaHepa» [JOIKHO cofiepaTb UHOpMaLUIo 0 Tune
npoaykra, cosfatowjero 30OB/]. Tun npoaykra onpe-
flenaeTca BnajenbLeM 3aperucTpupoBaHHoOro Npo-
AyKTa WNW APYrUM paspelleHHbIM perucTpaumnoH-
HbIM opraHoM. Ecnn flaHHoe none coaepXuT Hynu,
To TN GMOMETpUYECcKOro ckaHepa HEW3BECTEH.
Ecnu naenTudumkatop usrotosutens 6uomeTtpude-
ckoro ckaHepa paseH 0x0000, To ugeHTudukaTop
TMNa GUOMETPUYECKOTO CKaHepa TakKe AOMKeH
6biTb paBeH 0x0000

3anucb AaHHbIX 0 KavecTse
(6noku «KavectBo»)

Ot1p0
1276
(ot 140
1+ (255
*5))

Bonee nogpobHas
UHdopMaLumn npes-
cTaBneHa B Tabnuye 5
ctaHgapta MICO/M3K
19794-1:2011

3anncb AaHHbLIX O Ka4yecTBe [OSMKHA COCTOATb U3
nonsa «4ucno 6nokos «Ka4vectso» (1 6aiT), 3a Ko-
TOpLIM cneaytoT 6nokn «KavecTso» (€Cnn OHN UMe-
totcs). B none «Yuncno Gnokos «Ka4ecTBo» AOMKHO
6bITb ykasaHo uucno Bnokos «Kauectso» B BUAE
uenoro 4ncna 6e3 3Haka.

Kaxabivi 6nok «Kavectso» AOMKEH COCTOSATL U3 Mo-
new:

- «Moka3saTenb kavecTa,

- «MpeHTUdUKaTOp paspaboTyumka anropuTMa oueH-
KN Ka4ecTBay,

1) MABIM — MexayHapoaHas accouuaLmst GuoMeTpudeckoi NpombiwneHHoctn (The International Biometric Indus-

try Association (IBIA)).
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[NpodomxeHue mabnulpl 2

Mone

OnuHa
(6aT)

JonycTumble 3Ha4YeHuUA

MpumeyaHue

3anuch AaHHbIX 0 KavecTse
(bnoku «KavecTtBO»)

Or1po0
1276
(ot 180
1+ (255
*5))

Bonee nogpobHasn
nHdopmaLmm npen-
cTaBrneHa B Tabnuue 5
ctaHaapta MCO/MOBK
19794-1:2011

- «MpeHTukaTop anropuTMa oLEHKU Ka4yecTeay.
Mone «Mokasarenb kavyectBa» (1 6aiiT) onpeaens-
€T KONMYECTBEHHOE BbIpaXeHUe pacqETHLIX 3JKC-
nnyaTayuoHHbIX XapakTepucTuK GUoMeTpudeckoro
obpasua, npeAcTaBnserca B BUAE LENOro 4ucna
6e3 3HaKa. [JonyCTUMbIMU 3Ha4YEHUAMU ABNAIOTCA:

- ot 0 go 100, rae 66nbLIME 3HAYEHUA OTpaxalT
6oree BbICOKOE KayecTBo,

- 255, 1. e. OXFF — owmbka npu BblMUCAEHUU NO-
Kasatens kayecrBa.

Mone «MaeHTUdMkaTop paspabotunka anroputma
OLEHKN KavecTBa» JOIDKHO cofepxaTb WHdopma-
uuto 06 opraHusauumn, NpeaoCcTaBMBLLER anropuTm
OUEeHKN KavecTsa. MaeHTuduUKaTop paspabotumnka
anropuTMa OLEHKWU KavecTBa AOMKEH ObiTb 3aKo-
AvposaH B 2 GaifTax u BKoHaTh naeHTUdUKaTop
opraHusauuu — y4actHuka ECOOB/] (3apeructpu-
poBaHHON MABI vnu Apyrum paspelueHHbIM pe-
rMCTPaUNoHHBIM opraHoMm). Ecnn gaHHoe none co-
AEPXWUT HYNWU, TO pa3paboTYMK anropuTMa OLeHKM
KavecTBa He onpefeneH.

Mone «MpeHTUdUKATOP anropuTMa OLIEHKU Kade-
cTBa» AOMKHO cofepxaTb WHdopmaymio o6 anro-
pUTMe OLIeHKW Ka4ecTBa, ¢ NOMOLLbIO KOTOPOro Bbir
paccunTaH nokasaTens KavecTtsa. [laHHoe 3HaveHune
onpepensaetca paspaboTiunkoM anropuTMa OLEHKU
KavecTBa UNu ApYruM paspelleHHbIM perucrpauu-
OHHbIM OpraHoM. 3HajYeHWe [OIMKHO ObITb 3aKoAu-
poBaHo B 2 Gaittax. Ecrnu gaHHoe none cogepxut
HYNW, TO aNropuTM OLIEHKU Ka4yecTsa He onpegeneH

3anunck AaHHbIX
0 cepTUdMKauum (Gnoku
«CepTudukaymsa»)

Ot 0 go
766
(oT1 80
1+ (255
*3))

CM. UICO/MBK 19794-1

3anuck AaHHbIX O cepTudukauun cyulecTsyet
TONbLKO B TOM cnydae, ecnu none «Ceptudukaym-
OHHbIW pnar» B 6noke «O6LWMIA 3aronoBoK» UMe-
€T 3Ha4YeHue 1. 3anucb flaHHbIX O cepTuduUkaumn
AOMKHa cocToATb U3 nons «Yucno 6nokos «Cep-
Tudpukayusa» (1 6aifT), 3a KoTopbiM cneaytot 6no-
kn «CepTudukayua» (ecnu oHn umetorcs). B none
«Yucno 6nokoB «CepTudukauusay [OMKHO 6biTb
ykazaHo 4ucno 6nokoB «CepTudukauyusa» B Buae
yenoro uncna 6e3 3Haka.

Kaxabiih 6nok «Ceptudukaumsa» JomKeH cocToATb
13 nonein:

- «MpeHTUMKaTOp CepTUPULIMPYIOLLIErO opraHay,

- «<MpeHTudukaTop cxemel cepTudmKaLumy.
MpeHTudukatop  cepTuduumpyloiero  opraHa
JOMKEeH cofepXaTb WHGOpMaUMio O cepTudu-
LupytoleM opraHe, MpoBoAMBLUEM cepTUdMKa-
LMo B COOTBETCTBMU CO CXEMOWN cepTUdUKaLimu.
MaeHTudukaTop  cepTuduULMpyloLlero  opraHa
JorxeH 6bITb 3akogupoBaH B 2 Gaiitax U BKIto-
YaTb UaeHTUdUKaTOp opraHusauum — ydyacTHUKA
EC®OB/ (3apernctpuposaHHoi MABIT unu apy-
MMM paspeLleHHbIM PerucTpaLluoHHBIM OpraHoMm).
NoeHTudukatop cxembl cepTUdDUKaLMKU [OImKeH
copepxaTb MHpopMaLuio 0 cxeme cepTudmKaLmu,
B COOTBETCTBUU C KOTOPO Bbina npoBefeHa cep-
TUpukauma. NaeHTudukaTop cxeMbl cepTUdUKa-
Lumn gomxeH BbiTb 3akogmposaH B 1 6aiite. Cnncok
UAEHTUUKATOPOB CXeMbl CepTuduKauum npea-
CTaBneH B Tabnuue 5
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OkoHYyaHue mabnuupi 2

rOCT P ICO/M3IK 19794-4—2014

MNone I(Jga“ﬁ':'r? DonycTuMble 3HavyeHua MNpumeyaHue
HaumeHoBaHue nanbua/ 1 Ot 01010; oT 13 go 15; | Cm. Tabnuuybl 69
nagoHu oT 20 go 36; ot 40 fo 50
Homep 1 Or0po15
npeAcTaeneHus
BuTosas rnybuHa 1 Ot 1 fo 16 6utos 2 — 65535 ypoBHeli ceporo
Anroputm cxatusa usobpa- 1 Or0po5 Cm. Tabnuuy 9
KeHus
Beicota nso6paxeHus 2 Ot 0po(219-1) 3aBUCUT OT UCMONb3yEeMOro flaTunka
OnuHa paHHbIX 4 Ot 0 go (232 - 58) Yucno GaiitoB cxaTbix/HecKaTbIX faHHbIX 306pa-
nsobpaxeHus XKeHua

Tabnuya 3 — JaHHble u3obpaxeHusa n AONONHUTENbHLIE laHHble

Tun AaHHbIX Mone Pasmep (6aiT) HonycTuMble 3HavyeHuns MpumeyaHna
[aHHble [anHble u3oBpaxenns nank- [ <2321 — Cxatble UNU Hecxa-
usobpaxeHus | ya/magoHu Tble AaHHble U3o6pa-

XKEHUS

Brnokun «[o- | Kog wmgeHTudpukaumm Tuna | 2 Ot 0x0001 go OXFFFF CermMeHTauusi, aHHoO-
NoNHUTeNb- | obnactu AONONHUTENBHBIX Tayus, KOMMEHTapuil
Hble fJaHHble» | AaHHbIX unu cneuuanbHble
OnuHa obnactv  gononHu- | 2 Ot 0x0004 no OxFFFF ﬂ:/:?r:::ros::gssomw

TenNbHBIX AaHHbIX .
A 3Hayenus > 0x0100 sB-
NAOTCA  AONONHUTENb-
Ob6nacte  AOMOnHWTENbHLIX | (AnuHa haH- HbIMU AaHHbIMK paspa-
OaHHbIX HbIX) — 4 6oTunka/msrotosuTens

8.3.2 None «[nuHa npeactaBreHnA»

Mone «[nuHa npeacTaBneHus» AOMMKHO coAepaTb ANMHY NpeacTaBneHns B 6antax, Bkniodas anuHy
nonen 6noka «3aronoBoK NPeACTaBNEHUAY.

8.3.3 lNone «[aTta n BpemsA perncrpaummn»

Mone «[aTta u Bpema perucrpauumny OSPKHO cogepaTthb Aaty U BpemMs perncrpaumm aHHoro npeacras-
neHusa no MpuHBMYy (yHMBepcarnbHoe rnobanbHoe BpeMs). [JJaHHOe none He npeaHasHavyeHo Ans KoaupoBa-
HUS MOMEHTAa BPEMEHM, KOraa 3anuchb noaseprnack o6paboTke. 3HadyeHua nons «fara u Bpems perucrpaummy
OOIMKHbI ObITb 3aKOAUPOBAHO B COOTBETCTBMM C TpeBOBaHUAMM, yKaszaHHbIMK B cTaHgapte MICO/M3K 19794-1.

8.3.4 None «<NaeHTU(MKATOP TEXHONOrMN OMOMETPUYECKOTO CKaHepa»

Mone «MaeHTUdUKATOP TEXHOMOrMM BUOMETPUYECKOrO CkaHepa» (1 GaWT) AOMKHO COAEepKaTb CBe-
[eHus1 0 Knacce BUOMETPUYECKOrO CKaHepa, UCMOoNb3yeMoro ansa perucrpauum Guometrpudeckoro obpasua.
Ecnu TexHonorus HeM3BECTHA UMK HE OnpeaeneHa, To A0MKHO ObiTb ycTaHOBMNEHO 3Ha4YeHue 0x00. JonycTtu-
Mble 3Ha4YEeHUA NpeacTaBneHsl B Tabnuue 4.

Tabnuya 4 — VpaeHTudukatop TexHoNorum GUOMeTPUYECKOro ckaHepa

NaeHTUdbKaTOp TexHonorns GUOMETPUYECKOro ckaHepa
0 HewnsecTHa unu He onpegerneHa
1 Benoro cBeTa, oNTUYECKWA, MOMHOrO BHYTPEHHEro OTpaxXeHus
2 Benoro cBeTa, onTU4eckuid, NPsIMOro 0To6paXXeHUss Ha NoOBEPXHOCTU
MpuMeyaHne — YCTPOMCTBO CHUTLIBAHUA KAPT AOIMKHO UMETb AaHHBIA KOS TEXHOMOMUMU.
3 Benoro ceeTa, onTUYecknin, 6eCKoHTaKTHbIN
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OkonyaHue mabnuyp! 4
WUaeHtudpukarop TexHonorwa GuomeTpuueckoro ckaiepa

4 MoHOXpOMHBIIA, BWAMMOIA 06nacTn cnexkTpa, OMTMUECKUIA, NONMTHOMO BHYTPEHHETO OTPaXKEeHUs!
5 MOHOXPOMHBIN, BUAMMOIA 0BnacTn cnexkTpa, ONTMUECKUIA, NPAMOT0 OTOOPaXEHUA Ha NOBEPXHOCTU
6 MOoHOXPOMHBIWA, BUAMMON 0bnacTu cnekTpa, onTMieckuii, 6eCKOHTaKTHbIN
7 MOHOXPOMHBIA, MH(PpaKpACHbIWA, ONTUYECKWIA, MOJTHOTO BHYTPEHHETO OTPaXKEHUSs
8 MOHOXPOMHbIN, UH(PAKPACHBIA, ONTUYECKUA, NPSIMOTO OTOOPaXeHUA Ha NOBEPXHOCTU
9 MOHOXPOMHBIA, UH(PPaKpaCHBIA, ONTUYECKUA, BECKOHTAKTHBbIIA
10 MynbTCnekTpanbHbiii, ONTUYECKWIA, MOMHOMO BHYTPEHHEMD OTPaKEHWUA
11 MynbsrucnekTpanbHbIiA, ONTUYECKMIA, NPAMOro OTOGpaXkeHWs1 Ha MOBEPXHOCTH
12 MynsTucneKkTpanbHbIA, ONTUYMECKUA, GECKOHTAKTHbIN
13 OneKTPONIOMUHUCLIEHTHBIA
14 MonynpoBOgHWUKOBBIW, EMKOCTHOU
15 MonynpoBOAHMKOBBIV, PAAUOYACTOTHBII
16 [MonynpoBoAHUKOBBIWA, TEPManbHbINA
17 CeHCOopHBbIi
18 YnbTpassykoBom
19 MexaHunyeckuit
20 CTeK0BONOKOHHbIN

8.3.5 None «ApeHTM(MKATOP N3rOTOBUTENA GUOMETPHYECKOTO CKaHepa»

Mone «NpeHTUbnkaTop msrotosuTens GUOMETPUIECKOro ckaHepax (2 DaiiTa) AOMKHO cofepXaTb UH-
dopmauuio 0 GOMETPMYECKOI OpraHn3auuK, ABNAIWEACs BnajeNbLeM NpoAyKTa, Npu NOMOLYM KOTOpOro
6bina cozparHa 306[. UaeHTudumkarop narotoBuTenst GUOMETpUYECKOro ckaHepa AoIKeH GbiTb 3akoAupoBaH
B 2 Gaiitax u BKnoYaTb naeHTUdMKaTop opraHnsauum — yyactHuka ECOOB]] (3sapermcTpupoBaHHbiit MABI
WY ApYruM paspelleHHbIM perucTpauuoHHbIM opraHom). Ecnu AaHHoe none cogepWUT Hynu, TO U3roTOBU-
Tenb GUOMETPUYECKOro ckaHepa HEN3BECTEH.

8.3.6 MNone «neHTudMKaTOp TMN2 GUOMETPUYECKOTO CKaHepa»

Mone «MpeHTudukaTop TMNa GuoMeTpMYECcKoro ckaHepa» AOMMKHO cofepXarb WHpopMauuio o Tune
npoaykTa, cosaaowiero 30bB/]. Tun npoaykTa onpeaensaeTca BnagenbLeM 3aperMcTpupoBaHHOro Npogykra
WNu ApYrum paspelleHHbIM perucTpaUmMoHHbIM opraHoM. Ecnv aaHHoe none cogepXuT Hynu, To TUn Guome-
TPUYECKOIO CKaHepa HEU3BECTEH.

8.3.7 3anuchb AaHHbIX 0 KayecTBe (6nokm «KayecTBO»)

8.3.7.1 ObLwme nonoxeHus

Uudopmauus o kayectse o6LMX AaHHbIX 1306paXkeHUA oTneuarka nanbLla Win NagoHu AomkHa 6biTb
3anucaHa B OA4MH WM HECKonbKo 5-6aitToBbix GNokoB, ecnu 3HayeHue nons «Yucno 6nokoB «Kauecrtso»
6onbuue 0.

MocnepoBarenbHble 5-GaiiToBble GMOKU AOMKHLI coaepXarb MHGOPMAaUMIO O Nokasarene Kauyecrsa,
paspaboTumke anropuTMa oLieHKU KayecTsa M 06 anropuTme oLieHku kayectBa. Ha pucyHke 4 npegcraBneHo
pacnonoXeHue 1 3anucb HeCKONbKUX BroKoB KayecTsa.

1 Gaut 5 BaiToB 5 GaiiToB 5 GaiToB
Yucno 6nokos Bnok Brnok L Bnok
«Kauecrso» «KauecTBo» «Kavyecteo» «Kauecrso»
1 2 N

PucyHok 4 — [lnarpamma 6nokos «KauyecTBoy» u3obpaxeHus oTrnevartka nanbua unu nagoHu
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8.3.7.2 None «Yucno 6nokos «Kauecto»

MepBbin 6anT siBNsSieTC 00A3aTenbHLIM U JOIDKEH coAepaTb Ynucno 6nokoB «KavyecTBoy» nsobpakeHus
oTneyarka nanbua unu nagoHu. Hynesoe saHaueHue Nons 03HA4YaEeT, YTO HU OAHON NOMbITKU OLIEHUTb Ka4eCTBO
He Npou3BoAMNOCL. B Takom cnyyae 3anuch AAHHbLIX O Ka4eCTBE He COAEPXUT HU 0aHOro Gnoka «KauecrBo».

8.3.7.3 None «lNokasarenb kayecreay

Mokasatensb kayecTBa, kak onpeaeneHo B ctaHaapte MCO/M3K 29794-1, aomkeH ObiTb 3anucaH B nep-
BOM DanTe kaxaoro 5-6ainrToBoro 6noka. MNokasarenn ka4ecTBa AOSMKEH NPEACTaBNSATb COGO YUCNEHHOE Bbl-
paxeHue pac4eTHbIX XapakTepucTuk Bepudukauuu duomerpuyeckoro obpasua. JonyCTUMbIMU 3HAYEHUAMU
ANA nokasarens Kayecrsa IBNAIOTCA Lenble Yucna B AvanasoHe oT 0 (MMHUManbHOe 3Ha4YeHuWe nokasatens
kayectsa) 40 100 (mMakcumManbHOE 3HAYUEeHUE NokKasaTens Kayecrsa). 3HadeHue 255 — HeyaauHas nonbiTka
BbIMUCNIEHUA NOKA3aTENs Ka4yecTBa.

8.3.7.4 None «MpeHTudukaTop paspaborumka anropuTMa OLEHKN Ka4ecTBa»

Yto6bl OTNMYATL MoKasarTenu KavyecTBa, paCCYUTAHHbIE C NOMOLLUBIO Pa3HbLIX anrOpUTMOB, B AaHHOM
none (2 Gaiita) gomkeH ObITb ykazaH uaeHTUdUKaTop paspaborTumka anropuTMa oUeHKMU KadecTBa. [aHHbIi
naentudukatop perucrpupyercsa MABI unu apyrum paspeLueHHbIM PerucTpaLuoHHbIM OpraHoM.

8.3.7.5 None «MpeHTMMKATOP anropuTmMa OLIEHKM Ka4ecTBay

Octaswmeca apa Gainta AOMKHbI COAEPKAaTb LEMOYUCHEHHbIN KOA NPOAYKTa, OnpeAeneHHbl pas-
paboTuMkom anroputTma OLeHKU KadecTBa. [laHHbI KOA MOKa3blBaeT, KakoW M3 anropuTMOB pa3paboTumka
(1 Bepcua) MCNoONbL30BArncA Npu pacyeTe nokasarens kayecrea. [JonyCTUMble 3HA4YEHUS AAHHOIO mons —
ot 0 no 65535. B ogHOM npeacTaBneHuu He AOMKHbI HAXOAUTLCA NOKa3aTeNu Ka4vecTsa, BblMUCNEHHbIE MPU
NOMOLLM OAHOrO U TOTO XK€ anropuTMa (C OAMHAKOBLIM UAEHTUUKATOPOM paspaboTumka anropuTma OLEeHKU
KayecTBa U MAEHTMPUKATOPOM anropuTmMa OLIEHKW KayecTBa).

8.3.8 3anucb paHHbIX 0 cepTudukaumum (6nokmu «Ceprudukaumna»)

8.3.8.1 ObLume nonoxeHus

[aHHbIn MHOro6anToBLIN 6NOK cogepXuT MHOpPMaUuo o cepTudukaumum GUOMETPUHECKOTO CKaHepa.
3anucb AaHHbIX O cepTudMKaLMKU JOMMKHA COCTOATb M3 nona «4Yucno 6nokoB «Ceptudukaymsay, 3a KoTto-
pbiM crnieaytoT 3-6arToBble 6noku «Ceprudmkaumsay, ecnm sHadeHume nona «4ucno 6nokos «Ceprudukauus»
Gonble 0. Kaxabiin 6rnok «Ceprudmkaumsy A0MKEH COCTOATL U3 noneii: «MaenTudmkarop ceprucmumpyio-
Liero opraHay n «MaeHTudukaTop cxembl ceptucpukauumy . Ecnu ceprudmkaumoHHbii conar B 6noke «O6Lmii
3aronoBoky uMeeT 3Ha4yeHne 0x00, ToO HU B ogHOM Bnoke «3aronoBOK NpeaCTaBneHnst» AaHHOW 3anucu u3o-
OpakeHus oTnevartka nanbua He JOJhKHa NPUCYTCTBOBATL MHGOpMaLusa o ceptudukauum GuomeTpuyeckoro
cKaHepa.

8.3.8.2 None «uncno bnokos «Ceptudukauymsa»

MepBbiii 6anT aABnNsAeTcs obsa3aTtenbHbIM U AOIMKEH codepXartb uucno 6nokos «Ceprudmkauus» ans
BUOMETPUYECKOro CkaHepa B BuAe Lienoro yucna 6es 3Haka.

8.3.8.3 None «MpeHTMdMKaTOp CepTudULMpYIOLLEro opraHa»

Mepebie aBa Garita kaxaoro 6noka «Ceprudukauusi» AOIDKHbI CoAepXaTb MAEHTUMKATOP OpraHusa-
unm — yyactHuka ECOOB[, npucBoeHHbIN cepTuduLmpyioweMy opraHy (3apermcrpupoBaHHbiii MABIT unu
OPYrMM paspeLleHHbIM PerncTpalMoHHbIM OpraHom). [laHHaa opraHusauua npoBoauT ceprudmkaumio 6uo-
METPUYECKOro CKaHepa B COOTBETCTBUU C ONpeaeneHHOU CxeMon cepTudmkaumu.

8.3.8.4 None «ApeHTudukaTop cxemMbl cepTudukaumm»

MocneaHuin GanT kaxaoro bnoka «Ceprudukaums» AOMKEH CoAepXKaTb MHOPMALIMIO O CXEME CepTU-
dumKaumm, ucnonb3oBasLUencsa ans ceptudmkaumm GuoMeTpuyecKkoro ckaHepa. Cnmcok akTyanbHbIX UAEHTU-
hUKaTOPOB CXeM CepTudMKaLmm npeacrasneH B Tabnuue 5.

Tabnuua 5—WMaeHTudKKaTOPLI ANA CXeM cepTUdUKaLMK, YKazaHHbLIX B NPUMOXKEHUSAX

NAaeHTUMKaTOP CxeMbl cepTudukaLmmn MpunoxeHue
0x00 3apesepBupoBaHo K 37 ans ganbHelLwero UCnonbL3oBaHus
0x01 0 — Cneuudumkauus kavecTsa nsobpaxeHus ans ACUOMN
0x02 0 — CneuudmkaLus kayecTBa M3obpaxeHus Ans BepudmrKaLmum TIMYHOCTH
0x03 0 — TpeboBaHua U MeToAMKa MCMbITAHUA BUOMETPUYECKUX CKaHepoB OTMe-
YaTKoB narnbLeB
0x04 - OxFF 3apesepsupoaHo MK 37 ans ganbHeiiwero ncnonb3oBaHus
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8.3.9 None «HaumeHoBaHue nanbua/nagoHu»

[aHHoe oaHOBanTHOE none AOMMKHO COAepKaTh KO4 HaMMEeHOBaHUS nanbua unu nagonu. Kog 0 3ape-
3epBUPOBAH Ansi Heum3BecTHoro nanbua. Koabl ¢ 1 no 10 u3 Tabnuupbl 6 40MKHbI OblTh MCMONbL30BaHbI ANS OT-
AenbHblx nansues. Kogbl 13 1 14 ncnonb3ylot 4nsg 0603Ha4YeHUa n3o0paxkeHUin, coae pxaLumx YeTblpe nanbua
npaeoii 1 NEBON PyKM COOTBETCTBEHHO. B Tabnuue 7 npeacTasneH CNMCOK KOAOB HAaMMeHOBaHWU KOMBUHaUMI
ABYX U TPEX NanbLeB, 3aperncTpupoBaHHbIX 0gHoBpemeHHO. Koa 15 ucnonb3yiotr ana o6o3HaqeHns nsobpa-
YKEHUN ABYX OOMbLUMX NanbLEB, 3aperucTpupoBaHHbIX O4HOBPEMEHHO, a koA 46 Mcnonb3yloT Ana 0003Haye-
HUS ABYX yKasaTtesnbHbIX NanbLeB, 3aperncTpupoBaHHbIX OAHOBPEMEHHO. OTCYTCTBUE OQHOTO UM HECKOTb-
KUX nanbLes NpU OAHOBPEMEHHOW PEerucTpauuu, AOMKHO OblTh OTPAXKEHO B aHHOTAUMMW, coaepXallueincs B
onoke «JononHUTenbHbIE AaHHbIe» (CM. 8.4.4).

Tabnunya 6 — Koabl HaMMeHOBaHWI NanbLeB

HaumeHoBaHWe nanbLa Koa
HeunasecTHEIN Naney, 0
BonbLwoii naney npaBoii pyku 1
YKkasaTenbHblii naney npaBoi pyku 2
CpefHwuii nanew npaBoi pyKu 3
Be3bIMAHHBIR NarneL, npaBoil pyku 4
Mu3uHeL npaBo pyku 5
BonbLuoii naney neBoi pyku 6
YkasaTenbHblil nanew NeBoi pyku 7
CpefHuii naney nesoi pyku 8
Be3bIMAHHBIA NaneL NeBoi pyku 9
Mu3uHeL feBoi pyku 10
YeTblpe nanbLa npaBoi pyku (6e3 6onbLuoro) 13
YeTblpe nanbLa nesoii pyku (6e3 6onbLuoro) 14
BonbLuoii naney neBoit pyku u 6onbluoii Nanew npaBoi pyku 15

Tabnwunya 7 — Koabl HaUMeHOBaHWUI KOMOUHaLMIA U3 ABYX M TPeX NanbLeB

HanmeHoBaHWA nansLes Koa
KomBuHauum 13 aByx nanbLeB
YkasaTenbHblil U cpegHUiA NaneLw npaBoi pyKu 40
CpenHuii 1 6e3bIMsHHLIV Nanew NpaBoii pyKu 41
Be3bIMAHHBIA 1 MU3WHEL, NpaBo pyKu 42
YkasaTenbHblil U cpefHUI NaneL, fIeBoi pyku 43
CpenHuii n 6e3bIMsHHBIV Nanew NeBoi pyku 44
Be3bIMAHHBIA U MU3WHEL, JTEBOIR PYKM 45
YkasaTenbHblil nanew npaBoil U 1eBON pyKK 46
KomBrHauum 13 Tpex nansles
YkaszaTenbHbIi, cpeaHUii 1 6e3bIMAHHBIA NaneL NpaBon pyku 47
CpenHuii, 6e3bIMAHHBIA 1 MU3UHEL, MpaBoil pyku 48
YkaszaTenbHbIi, cpeaHuii 1 6e3bIMAHHBIA NaneL N1eBoi pyku 49
CpenHuii, 6e3bIMAHHBIA 1 MU3UHEL, NEBOI PyKK 50

Koabl HaumeHoOBaHWii NagoHW npeacraeneHbl B Tabnuue 8. M3obpaxeHue oTnevarka BCEN MNagoHM
AOJDKHO BKIOYaTh B cebsa obnacTtb NagoHU OT 3anAcTbA A0 cpeaHux MeM((*)aJ'IaHFOBbIX CyCTaBOB nanbLeB.
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M306paxkeHne oTnedarka BEPXHEN YaCTW NAafoHN BKIlOMAET B ceba 00nacTb OT OCHOBaHUSI MeXNarnbLEBbIX
noayLueyek A0 cpeaHUX MexdanaHroBbix CyCTaBoB nanbues. M3obpaxeHue oTnevarka HkHell YacTb naao-
HU BKMoYaeT B cebsi 06nacTb OT 3ansACTbs 40 OCHOBAHMA MEXMNAnbLEBbLIX NOAYLIEYEK.

Tabnuya 8 — Kogbl HaumeHoBaHWiA NagoHun

HaumeHoBaHue naaoHu Koa
HewusBecTHasa najoHb 20
MNonHasa nagoHb NpaBoW pyku 21
«JlapoHb Nucatensy nNpaBoi pyku 22
MNonHasa nagoHb NEBON pyKku 23
«JlagoHb nNucatens» NeBoii pyku 24
HwxHAA YacTb NagoHn nNpaBoi pyku 25
BepxHsist yacTb NagoHu NpaBoi pyku 26
HmxHAA YacTb NagoHn NeBOW pyKu 27
BepxHsAsi yacTb Naf,oHK NEBOA pyKu 28
Hpyras vyacTb NagoHn NpaBoi pyku 29
Hpyras yacTb NagoHn NeBoi pyku 30
MexnanbLieBble NogyLeYKn NpaBoii pyku 31
TeHap npaBoii pyku 32
[vnoTeHap npaBown pyku 33
MexnanbLueBble NogyLIeYKu NeBoil pyku 34
TeHap neBon pyku 35
[vnoTeHap neBol pyku 36

8.3.10 None «Homep npeacTtaBneHnA»

[laHHoe ofHOBGaTHOE Nosie JOMKHO coaepXaTb HOMep NpeACTaBIeHUs ONpeAeneHHoro u3obpaxerHus
(M3o06parkeHns nanbLa, HECKONMbKUX NanbLEB WU NagoHK).

8.3.11 MNMone «EanHMLa n3aMepeHust 4HacToTbl AUCKPETU3aLUU»

Mone «EanHnua nsmepeHns 4acToTbl AUCKPETU3aLUN» JOSHKHO cogepXkaTb eAMHULbI USMEPEHUA, UCNOSb-
3yeMble ANsl ONMCAHUS YacTOTbl NPOCTPAHCTBEHHOM AUCKPETU3aUMu BUOMETPUYECKOTO ckaHepa M u3obpaxe-
HuA. 3HaveHue nons 0x01 cOOTBETCTBYET €AMHULE M3MEPEHUS NMUKCENb/aIonM, 3HaueHne 0x02 — nukcenb/CM.

MpumedaHue — BpaaHHOM none MCnNonb3yeTcs efnHULE M3MEpeHUst JIoiM, KOTopas He BXOAUT B MeXAyHa-
POLHYIO CUCTEMY efMHUL,. OTo HeoBXxoaUMO ANs BBOAA AaHHbIX B MOMsA corfacHo nyHktam 8.3.12—8.3.15, npeacTasns-
toLLMX coBoi LenodnucneHHble 3HaueHus (Hanpumep, 500 nukcenen/goiM) U AN UCKIIOYEHUS UCTIONb30BaHWUA Yucen ¢
nnaBatoLLeii TOUKOM, NPUCYTCTBYIOLLMX BO MHOMUX CUCTEMAX, UITU OLLMGOK, CBSA3aHHbBIX C OKpYrieHneM 3Ha4YeHNA.

8.3.12 MNone «YacToTa NpOoCTPAHCTBEHHOM AUCKPETU3aLMm 6MOMETPUIECKOro CKaHepa
(ropusoHTanbHas)»

HaHHoe 2-6aiiToBoe none A0MKHO CoAepKaTb OKPYIMEHHOE 3HAaYEHNE YaCTOTbl MPOCTPAHCTBEHHOW AnC-
KpeTusaummu BUOMETPUYECKOTO CKaHEePa B TOPU3OHTANBHOM HanpaeneHun. EquHuua namepeHns 4acTtoTsl npo-
CTPaHCTBEHHON AMCKPETMU3aUMM DMOMETPUYECKOrO CKaHepa (MMKCENb/AAM MU NUKCenb/CM) COAEPKUTCH B
none «EauHMUa U3MepeHnst 4acToTbl AUCKPETU3ALUNY .

8.3.13 MNone «YacToTa NnpocTpaHCTBEHHON AUCKPETU3aLMmU GMOMETPUYECKOTO CKaHepa
(BepTUKanbHaA)»

[aHHoe 2-6aiiToBOE MNosie JOMMKHO COAepKaTb OKPYIMEHHOE 3HA4YEeHNE YaCTOTbl NPOCTPAHCTBEHHOW AUC-
KpeTusaumu BUOMETPUYECKOro ckaHepa B BEPTMKaNbHOM HanpaeneHun. EauHmua namepenus 4actotbl npo-
CTPaHCTBEHHON AUCKPETU3aUMn OMOMETPUYECKOrO ckaHepa (MUKCEnNbL/AI0NM UMK MUKCENb/CM) COAepXUTCA B
none «EauHMLA U3MEpPEHUs YacToTbl AUCKPETU3ALUNY .

8.3.14 MNone «YacToTa NpOCTPaHCTBEHHOW AUCKPETU3aLMM n3o6paxeHus (ropusoHTanbHas)»

[aHHoe 2-6ainToBOEe Mone AOMKHO coaepXaTb OKPYrNMEeHHOEe 3HayeHMe 4acToTbl MPOCTPaAHCTBEHHOM
AncKpeTusaumm n3obpaxkeHus otneyatka nasnbla B ropu3OHTarbHOM HanpaeneHun. EavHuua namepeHus
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4acTOoTbl MPOCTPAHCTBEHHOW AUCKPETM3auuM n3oopaxeHus (NUKCENb/ANM Unu NUKCEnb/CM) COAEPXKUTCA B
none «EauHuLa nsmepeHusa 4actoTel guckpetusauuu». OnpegeneHHble KOMOUHALMKU 3HAYEHUI 4acToT Npo-
CTPaHCTBEHHOW AMCKpEeTU3aumn 6MoMeTpuUecKoro ckaHepa u usobpaxeHusi MOryT NpMBOAUTL K YaCTUMHOMY
NEePEKPbLITUIO TOYEK UNM 06Pa30BaHUIO NMYCTbIX MPOCTPAHCTB MEXAY MUKCENSIMU 3aperucTpMpoBaHHOIO M30-
OpaxkeHus.

8.3.15 None «4YacToTa NpocTpaHCTBEHHOW AUCKPETU3ALIMM U300paXKeHus (BepTUKanbHas)»

[aHHoe 2-6aiToBOE NONE AOIPKHO COAEPXKaTh OKPYIMEHHOE 3HAYEHME YaCTOThl MPOCTPAHCTBEHHON AUC-
KpeTmsauum n3obpaxkeHns oTnedvaTka nanbua B BEPTUKaribHOM HanpaBneHun. EAMHMLA nsmepeHuns 4acTtoThbl
NPOCTPaHCTBEHHON AUCKPETU3ALIMKU U300paxkeHUs (MUKCENL/AI0AM UK NMUKCENbL/CM) coaepXUTCs B none «Eau-
HULUA U3MEPEHUA YaCTOTbl AUCKpeTusauumy. OnpeeneHHble KOMOUHALMN 3HaYEHUI YacToT NPOCTPaAHCTBEH-
HOM guckpeTusaumm 6UOMETPUYECKOrO ckaHepa U U3obpaXKeHUs MOryT NPUBOAUTL K YACTUMHOMY NEPEKPLITUIO
TOYEK Unu 06pa3oBaHMIO NYCTbIX MPOCTPAHCTB MEXAY NMUKCENSIMU 3apErMCTPUPOBAHHOTO U306GpaXKeHUs!.

8.3.16 None «BbutoBas myouHa»

[anHoe ogHOGaNTHOE Nosie A0MKHO CoAepXaTb YMCIO GUTOB, UCNONb3yeMbiX ANs NPeACTABNEHUs NUK-
cens. [JaHHoe none AOIMKHO coaepatb 3HayeHue u3 auanasona ot 0x01 go 0x10.

8.3.17 None «ANropuTM cxaTusi U306 paxKeHus»

[anHoe oagHOBaNTHOE nomne AOMKHO coaepXaTb UHpopMaLmMIo O MeToAE, KOTOPLIN UCNONL3YeTCA ANs
3anMCK CXKaTbIX UNKU HECXKAaTbIX N300paxeHui. [OCTYyNHblE 3HAYEHUS AAHHOTO NONs ykasaHbl B Tabnuue 9.
Hecxatble gaHHble 306paXKeHns AOMKHbI ObITb 3anUCaHbl B HEYNakoBaHHON Unu ynakosaHHow chopme. Mpu
MCMNONb30BaHUW HEeynakoBaHHON PopMbl, BuTOoBas rmyGuHA KOTOPLIX NPEBLILLAET 8 BUTOB, 3HAYEHUE KAXKAOTO
nMUKcens AOMKHO ObITb 3anucaHo B 2 6aiTax U BbIPOBHEHO NO NPaBOMY Kpalo.

Tabnuuya 9—Koabl anropuTMoB cxaTust U3obpaxeHuii

Koa YT p—— HopmaTuBHble [onycTuMan yacToTa NPOCTPaHCTBEHHOI AUC-
CCbINTKKN KpeTusayuu
0 HeT — 6uTkl HeynakoBaHbI HeT faHHbIX Bce
1 Her — 6uTbI ynakoBaHbl HeT faHHbIX Bce
2 WsQ IAFIS_IC-0110 197 nukcenei/cm
Mpunoxexue E
3 JPEG (c noTepsimu) MNCO/M3SK 10918-1 Tonbko AN Aa@HHbLIX, NPEeACTaBreHHbIX B
ycTapesluem dopmate 197 nukcenei/cm
4 JPEG 2000 (c notepsmu) NCO/M3K 15444 394 nukcens/cm
5 JPEG 2000 (6e3 noTepb) MCO/M3K 15444 OT1 197 po 394 nukcenei/cm
6 PNG (Portable Network Graphics) MCO/M3K 15948 Bce

Ecnu kog anroputma Cxatusi paBeH 2, TO ANs CxKaTusi YepHo-6enbix nzobpaxeHuit ¢ 6utoBon rnybu-
HOI 8 BUTOB U YaCTOTON NPOCTPAHCTBEHHONW AnckpeTusauun 197 nukcenen/cm (500 nukcenen/aionm) AOMKeH
UCMonb30BaTbCA anroputM coxatna WSQ (MeToa CKansipHOro KBaHTOBAHUS BEWBNET-KOIDMDULMEHTOB), ONu-
caHHoro B MpunoxeHun E; KoathULMEHT CXaTUs anropuTMa LOIDKeH ObiTh OrpaHuueH sHavenuem 15:11)-
Anroputm cxatus WSQ He JOMmKeH UCNONb30BAaTLCA ANA CKaTust U3o6paXkeHuit, 3aperncTpupoBaHHbIX Guome-
TPUYECKMM CKAHEPOM C YaCTOTOW NPOCTPAHCTBEHHOW AnckpeTusauum 394 nukcens/cm (1000 nukcenen/atonm).

Ecnu kog anroputma cxaTtus paseH 3, TO ANA CXaTus YepHo-Genbix U300pakeHuii ¢ butoson rnyou-
HOM 8 BUTOB U 4aCTOTOI NPOCTPAHCTBEHHOI AuckpeTudauum 197 nukcenen/cm (500 nukcenen/alonm) AomKeH
ucnonb3oBarbcsl anroputm cxarua JPEG, onucadHbii B ctaHaapte MCO/M3K 10918-1. OgHako anroputm
oxatna JPEG He JomKkeH Mcnonb3oBaTbCsl B HOBbIX NPUAOKEHUAX. HacToAwmin craHaapr nogaepxmBaet Ko-
AUpOBaHue paHee 3aperMcTpupoBaHHbIX n3oopaxenuii B popmare JPEG.

Ecnu koA anroputma oxartusi paBeH 4,70 Ans cxartusi YepHo-Genbix n3obpakeHuit ¢ GutoBol rmy6uHon
8 GMTOB M YaCTOTOM NPOCTPAHCTBEHHON AuckpeTusauum 394 nukcens/cm (1000 nukcenen/aionm) 4OMKEH nc-
nonb3oBarbcs anroputm cxartusa JPEG 2000, onucaHnHbivi B ctaHaapte WCO/M3K 15444. MNMpu ucnons3osa-
HWUW [@HHOTO anroOPUTMa CXXaTusl A0IMKHbI BbITb BKIIOYEHBbI HAcTpoiku npodunsa JPEG 2000, ycraHOBRNEHHbIE
B «[Mpochunb ana cxarusi oTneyaTkoB nanbLUeB ¢ paspeweHueM 1000 nukcenen/aonmy.

1 Undopmayus 06 anroputme cxatns WSQ npefictasneHa no cewinke http://fingerprint. nist. goviwsg.
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Ecnu kog anroputma cxxatus paBeH 5, TO ANA CxxaTua n3o0paXeHuin 4OMmKeH MCNoNb30BaTbCA anropuTm
PNG, onucaHHbiin B ctangapte MCO/M3K 15948.

MpuMeyvyaHune — [Ona usobpaxeHWin ¢ 4acTOTON NPOCTPaHCTBEHHON AuckpeTusauun 394 nukcens/cm
(1000 nukcenen/atoiimM) peKoOMeHAYETCA UcnonbaoBaTh anroputM cxatua JPEG 2000, a kosdduumneHT cxxaTus JOoKeH
ObITb orpaHudeH 3HaveHnem 15:1. JaHHblii kO3 DULNEHT cxaTua criefyeT paccMaTpuBaTh B Ka4ecTBe MakcUMarbHOro
3HaveHus, a B Tex crydvasix, Korja no3BonseT nporyckHas cnocobHOCTb W/MNKU eMKOCTb 3anoMUHaNLLEro YCTpoiicTaa,
ucronb3oBaHue Gornee HW3KUX YPOBHEW CXaTWA MPUBEAET K YNy4lleHUo KavecTBa U3obpaxeHus, ocobeHHO B cryvae
NPUMEHEHUs1 YCTPONCTB ¢ ManeHbKUMU aatynkamu. Ona naobpaxeHuid ¢ YacTOTON NPOCTPaHCTBEHHON AUCKPETU3aLmm
197 nukceneit/cm (500 nukcenen/gioiiM) pekoMeHAYETCA UCMOoNb30BaTh anropuTM cxaTns WSQ, a KosdduUneHT exaTtus
JOMmKeH GbITb orpaHnyeH 3HadeHneM 15:1. [na nsobpaxeHnii ¢ 4acToToi NPOCTPaHCTBEHHOW AuckpeTnsaumu Gonee 197
nukceneit/cm (500 nukcenel/Ar0M) pEKOMEHAYETCA UCMONBL30BaTb anropuTM oxaTus JPEG 2000. Ana cxaTtusa naobpae-
HWIA C APYTMMU 3HAYEHNUAMMW YaCTOThI NPOCTPaHCTBEHHON ANCKPETM3aLMn pekoMeHAaLMN He NpefocTaBreHsbl.

8.3.18 MNone «Tun n3o6paxeHUAa oTnevaTka»

Tun n3oBpaxkeHnst oTnevaTka nanbya unu nagoHn aomkeH bbiTb 3anucaH B ogHobarToBoe none. Koapl
JaHHOro nons ykasasbl B Tadbnuue 10. Kog 2,3 1 11 oTHOCUTCA K M300paXKeHUAM, NONy4YEeHHbIM NyTEM CKaHU-
pPOBaHUA AaKTMIIOKAPT MNW Apyrux Hocutenen. Kog 24 oTHOCUTCS K M30BpaXkeHUAM, 3aperncTpupoBaHHbIM
C UCNOosb30BaHWEM BMOMETPUYECKUX CKAHEPOB, He TpebytoLMX NPUKOCHOBEHUS NarnbLa K paboyeil noBepx-
HOCTU BMOMETPUYECKOro CKaHepa.

Tabnunya 10 — Kogkl TMNOB M306paxkeHns oTnevaTka nanbua W NafoHu

Koa OnucaHne
0 «Kusoii» oTneyaTok nansla, 3aperncTpupoBaHHbIi KOHTaKTHEIM METOLOM
1 «Kusoi» oTnevaTok nansla, 3aperucTpupoBaHHbLIi METOAOM MPOKATKM
2 «He xuBoii» oTnevaTok nansLa, 3aperucTpuUpoBaHHbI KOHTaKTHBIM METOAOM
3 «He xuBoii» oTnevaToKk nansLa, 3aperncTpupoBaHHbIA METOAOM MPOKATKM
4 Cnep oTnevaTka nansla
5 Cnep oTnevaTka narnbla, 3aperncTpupoBaHHbIi METOLOM TPacCUpOBKU
6 CHMMOK criefia oTnevaTka nanbua
7 Cnep oTnevaTka narnbla, 3aperncTpupoBaHHblil METOLOM NOBLILLEHUA/NOATATMBAHNA
8 «KvBoii» 0TNeYaToK NanbLa, 3aperncTpupoBaHHbIl METOAOM NPOTHKKM
9 OTneyaTok narnbLua, 3aperucTpupoBaHHblii METOA0M BEPTUKANbHOW NPOKaTKU
10 «@KunBoit» oTneYaTok NagoHu
1" «He xuBoi» oTne4YaToKk NagoHu
12 Cnep oTneyaTtok flagoHu
13 Cnep oTnevaTka nagoHn, 3aperncTpMpoBaHHbI METOA,0M TpaccUpoBKU
14 CHWAMOK crniefia oTnevaTka nagoHu
15 Cnep oTreyarka nafjoHu1, 3aperncTpupoBaHHbI METOAO0M NOBLILWEHUA/NOATArMBaHUA
20—23 BapesepsuposaHo MK 37 ana ganbHerLwero UCNonbL30BaHNA
24 «@KuBOA» 0TMeYaToK, 3aperncTpupoBaHHbIii OMTUYECKUM BECKOHTAKTHBIM METOAOM
25—27 BapesepsuposaHo MK 37 ana gansHerLwero UCNonbL30BaHUA
28 Hpyroit
29 HeussecTHbIN

8.3.19 None «lupuHa nsobpaxeHunar»

DaHHoe 2-6aiToBoe None AOMKHO UCMONb30BATLCS AN yKasaHUA Yucna NUKCENnen, Coaepxalmxcs B
rOpU30OHTanNbLHON NUHUKN NEepeaaBaeMoro U3oBpaXKeHus.

8.3.20 None «BbicoTa n3o6paxeHua»

DaHHoe 2-6aiiToBOE NoNe AO0MKHO UCMONIb30BATLCA AN YKa3aHUS YUCNA FOPU3OHTANbHLIX NUHWIA, CO-
Aepxawmxca B nepeaaBaeMoM n3obpaxeHuu.
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8.3.21 None «nuHa AaHHbIX U306paKEeHUA»

HaHHoe 4-6aliToBoe none AOMKHO coaepXaTb ANUHY (YMcno BaiiTOB) CXAThIX UMK HECKATBLIX AaHHbIX
n3obpaxeHus, cogepalumxca B AaHHOM NpeAcTaBneHun. [AnuHa AaHHbIX U300paXkeHUst UCMONb3YETCA ANS
nepexoaa Yyepes cxarble AaHHbIE N300paXkeHUs1 Ha NepBbIi 6anT B 6nok «JononHUTENbHbIE AaHHbIE» UMK Ha
cnegyloLlee npeacrasneHue.

8.3.22 None «[aHHbIe U30OpaxeHUA OTNEYaTKa nanbua/nagoHu»

[aHHOe nomne JOoMKHO coaepXaTb AaHHble YepHO-6enoro nsobpaxeHus, oTpopMaTupoBaHHbIE U 3anu-
CaHHblE B COOTBETCTBUU C YKA3aHHbIM anropuTMOM CXaTusi M300paXKeHus.

8.4 bnok «[lononHUTenbHbIE AaHHbIE»

8.4.1 Ha3sHaueHue 6noka «[lononHuTenbHbIe AAHHbLIE»

Bnok «ononHutenbHble AaHHbIE» UCNONL3YIOT ANA BBOAA AOMOMHUTENbHOW MHdOpMauuu, KoTopada
MOXeT ObITb BOCTpeboBaHa ycTponcTesamum BMoMeTpuyeckoii uaeHTudukaguu. JnuHa gaHHoro 6rnoka gomkHa
0CTaBaTbCs MUHUMAIbHOMN, T.K. OH YBENMYMBAET 0ObEM AaHHbIX, XPaHALLMXCS B 3anucu. bnok «JononHutenb-
Hble JJaHHbIe» ANA KaKO0ro npeacTaBneHus nanbLa 40mMKeH CrneaoBaTe HENOCPEACTBEHHO 3a CTaHAAPTHLIMM
JaHHbIMK M306paxkeHns AaHHOrO npegctaBneHus. Kaxaoe npeacrasneHue nanbla MOXET OblTb AOMNOMHEHO
HECKOIbKUMM 00nacTsiMu AOMOSHUTENbHbIX AaHHBIX. MHAUBUAYanbHble nonsa «AnuHa obnactu AonNonHUTENb-
HbIX AaHHbIX» UCMONbL3YIOT B KAYECTBE MHAEKCOB AN NOUCKa AOMONHUTENbHBLIX AAHHbIX.

M pumMmedyaHune — LononHuTenbHble AaHHbIe MOrYT UCNONb30BaTbLCA TOJTIBKO COBMECTHO CO CTaH,qapTHOI7I Ya-
CTbIO 3annucu I/I306pa)KeHI/IH.

Obnactb AONOMHUTENBHBIX AAHHBIX NPeayCcMaTpuBaeT BO3MOXHOCTb BKMOYEHMs B hopmat nsobpaxe-
HWA AaHHbIX paspaboTymka, HO 3TO HE NoApasyMeBaEeT anbTePHATUBHOIO NPeACTaBNeHUs AaHHbIX, KOTOpbIe
MOryT ObITb NpeacTaBneHbl OTKPbITbIM CNOCOGOM B COOTBETCTBUM C HACTOALLMM CTaHaapToMm. Llenbto HacTos-
Liero ctaHgapTa aBnaetca obecneyeHne COBMECTUMOCTU AaHHbIX.

8.4.2 CtpyKTypa O6noka «[JononHurenbHble JaHHbIEe»

8.4.2.1 MNone «Koa naeHtudukauumn Tuna obrnactu AONOMHUTENbHbIX 4aHHbIX»

Onuna nona «Koa naeHtudukaumm tuna obnactu 4ONOMHUTENbHbIX AAHHBIX» AOIPKHA COCTaBnATb ABA
GainTa. JaHHOe none AOMKHO codepxaTb hopmar 0B6nacTu AONOMHUTENbHLIX AAHHLIX, €CNK Takaa obnacrb
NPUCYTCTBYET. Hyrneeoe 3Ha4yeHWe ABMAETCA 3ape3epPBUPOBAHHLIM U HE AOMKHO Ucnonb3oBaTbCs. Hynesoe
3Ha4eHue B nepeoM BaiiTe ¢ NOCNeayoLWMM HEHYNEBLIM 3HAYEHUEM BO BTOPOM AOSMKHO 03HayaTb, YTo ¢hop-
MmaT o6nacTu 4OMNONHUTENbHBIX AaHHbLIX ONPeAEneH B HACTOALLEM CTaHAAPTE; HA AAHHbIA MOMEHT YCTaHOB-
NeHbl TONbKO popmaTbl CermMeHTauuu, aHHoTauum u kommeHTapus (cMm. 8.4.3—8.4.5). HeHnynesoe 3HavyeHue B
nepeom GaiiTe JOIDKHO 03Ha4aThb, YTO hopMaT AONOSHUTESNbHBIX AAHHbIX 3a4AE€TCA U3FOTOBUTENEM C KOAOM,
obcnyxmBaembim usrotoputenem. Kogbl uaeHtTudukauum tTuna o6nactu 40nN0AHUTENBbHBLIX AAHHBLIX NPUBEae-
Hbl B Tabnuue 11.

Ta6nwuya 11— Koabl uaeHTMdUKaLmMm TMNa 06nacTu 4ONONHUTENbLHBIX AaHHBIX

MepsBbiii 6anT Bropoin 6aunt UaeHTudpukaumns
0x00 0x00 3apesepBupoBaHo MK 37 ana ganbHeiwero UCNonb3oBaHUA
0x00 0x01 CermeHTauus
0x00 0x02 AHHoTayus
0x00 Ot 0x03 po OxFF KommeHTapui
Ot 0x01 go OxFF Ot 0x00 po OxFF [lononHuTenbHble JaHHble, yKadbiBaeMble U3rOTOBUTENEM

8.4.2.2 Mone «nuHa obnactu AONONHUTENbHbLIX AAHHbIX»

OnuHa obnactu AONONHUTENbHLIX AAHHBLIX A0MPKHA ObiTh 3anucaHa B AByx GaviTax. [laHHoe 3HavyeHue
NPUMEHSAETCA ANS Nepexoaa K cneayrowemMy nonto uaeHtudukaumum Tuna o6nactu 4ONOMHUTENLHBIX AaHHbIX
B TOM Cfy4yae, ecnu nojcucteMa cpaBHeHUs1 He cnocobHa aelumdpoBaTb UM UCMONL30BATb 3TU JaHHbIE.
HanHoe none (4 6aiiTa) coaepXuT Yucno nonei «fnuHa obnactn 4ONONHUTENbHBIX AaHHbIX» U nonen «Koa
naeHTudukaumm Tuna obnact A0NOMHUTENbHBIX 4aHHbLIXY .

8.4.2.3 None «O6bnacTtb AONONHUTENBHbIX AAHHbIXY

JaHHoe none onpeaenseTcs U opMarupyeTcsi B COOTBETCTBUM C KOAOM UAEHTUMMKALUM TUNa, UCNOoNb3y-
eMbiM 060pya0BaHMEM, CO3al0LLIMM 3anKUCh U300 pakeHUs oTnedarka nansua unu obwmmu hopmartamu A0onon-
HUTENbHBIX AAHHbIX, COAEPXKAaLLUMXCS B HACTOSILLEM CTaHAapTe Ans CerMeHTauuu, aHHoTauumn U KOMMEHTapus.
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8.4.3 ®opmart gaHHbIX O cerMeHTauum

Ecnu kog uaeHtudukaumm tuna obnactu JoMNosiHMTENbHbLIX AaHHbIX paBeH 0x0001, To obnactb Ao-
NONMHUTENbHBIX AAHHbIX COAEPXMUT AaHHbIE O CErMEHTALMUN U KA4ECTBE KaXKaoro cerMeHTa otnedarka nanbua,
3aperucTpupoOBaHHOIO KOHTaKTHbIM METoAoM. O0nacTb AONOMHUTENbHLIX AAHHbIX COAEMKUT 3HAYEHUE Mo-
Kasarensi TOMHOCTM PaCrONOXEHUA CEerMEHTUPOBAHHOIO (bIX) nanbua (eB) B pamkax O4HOr0 M306paKeHusi
HECKOMNMbKUX OLHOBPEMEHHO 3aperncTpMpPOBaHHbIX NanbLEB, 4aHHbIE O Ka4ecTBe U3006paKeHUSA KaXaoro U3
CErMEHTUPOBAHHbIX NanbLEB W PACMONIOXEHUN KAXAOrO U3 CErMEHTOB U300pakeHUA OTAENbHbIX Nanbues.
MepeyeHb 06s3aTenbHbLIX NONEN Ans 06nacTu AONONHUTENbHLIX AAHHbIX, COAePXKaLLe AaHHble O CEerMeHTa-
uuu, NnpuBeaeH B Tabnuue 12.

Tabnuya 12 — [daHHble 0 cerMeHTaLun

Mone Pasgen '?(;Mﬁia) ng:ﬁ;m:le MNpumeyaHue
NpeHtudpukatop  anroputma | 8.4.3.1 - MaeHTndpukatop paspabotumka an-
OLIEHKW KavecTBa cermMeHTaLuu roputma npucsamnsaetcs MABI.

U ugeHTugukatop paspabot-

YyuKa anroputma MaeHTUdUKaTOp anroputMa OLEHKM
Ka4yecTBa CerMeHTauuu npucsausa-
eTca paspaboTinkoM (MOXeT BblTb
sapeructpuposaH MABIT no xena-
HUWto paspaboTymka)

[MokasaTenb KadecTBa cermeH- | 8.4.3.2 Ot 0 po 100, 254 unu | 254 — nokasaTenb KavyecTBa OTCYT-

Tauuu 255 CTBYET;

255 — ownbKa nNpu BEIMUCNEHUN NO-
KasaTens kavecTsa

MaenTudukatop  anroputma | 8.4.3.3 Ot 0x0000 no OXFFFF | MaoeHTudukaTop paspaboTynka an-

OLIEHKM KadecTBa W306paxe- roputMa npucsamsaetcs MABI.

HWA oTneYaTka nanbla v ngeH-

TUduKaTop paspaboTunka an- Ot 0x0000 fo OxFFFF | UaeHTudukatop anroputma OLEHKN

roputma KayecTBa W30OpaxKeHUs oTnevatka
nanbua npuceauBaeTcs paspabor-
UUKOM (MOXeT 6bITb 3aperucTpupo-
BaH MABIT no xenaHuto paspaboT-
ymka)

Yuneno cermMeHToB 8434 0,1,2,3,4,255 —

HavmeHoBaHue nansua | 8.4.3.5.2 Or0a010 CMm. Tabnuuy 6
MokasaTens Kavectsa | 8.4.3.5.3 Ot 0 go 100, 254 unu | 254 — nokasarenb KayecTBa OTCYT-
< | nsobpaxeHus otnevar- 255 CTBYET,
= |ka nansua 255 — owwmbka Npu BIYMCHIEHUN NO-
: KasaTens Kavyectsa
% Yueno nap koopauHat | 8.4.3.5.4 Or2p099 HomxkHo npucytctBoBath 2 unu 6o-
I nee nap KoopguHar
8 & | Koopauwara X |8.4.3.5.4.1 OT 0 o 2161 —
o °°" (ropusoHTanb-
E : Hasi oCb)
(]
= 6
8 F 16
) = KoopauHata Y | 8.4.3.5.4.2 Or0p02'°-1 —
g I | (BepTukanbHas
="
|<:“[ g oCb)
<
OpweHTaums nanbua 8.4.355 O10 fo 255 —
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8.4.3.1 None «MaeHTudMKaTop anropuTma OLUEHKM KayecTBa CerMeHTaumu u naeHtudukaTop paspa-
GoTumnka anropurma

3HayeHue cermeHTaumm 4OMKHO ObITb MHTEPNPETMPOBAHO C YHETOM METOAA, KOTOPLIM NPUMEHANCA ANs
OLIEHKWN NPaBUNbLHOCTU CErMEHTALMN.

B cnepytowmx vyetbipex 6antax 4OMmMKEH COAepKaTCs AEHTUMMKATOP anropuTmMa OLEHKU KavecTea cer-
MeHTauuMn U naeHtudukarop paspaboruuka anroputma. MigeHtudmkatop paspabotymka anroputma OLEHKU
Ka4yecTBa CerMeHTauuu npeacraBneH yucrnom B 16-6utoBom chopmare, NPUCBOSHHLIN padpaboTumky MABI.
MocneaHue aga Gaita JOMKHBI COAEPXKATb MAESHTUMMKATOP anropuTMa OLEHKU Ka4eCTBa CermeHTaumu. fan-
HOe none AOSKHO coaepKaTb ABOMYHOE NPeACTaBneHne LEeNoYUCIEHHOro Koga npoaykTa, AonyCTUMbIE 3Ha-
yeHus — ot 1 fo 65535. [laHHOe 3Ha4YeHne NnpucBamBaeTca pa3paboTYMKOM anropuTMa, KOTOPbIN Takke MOXET
3apeructpuposatb ero B MABI. 3HaueHne 0x00 kaxgoro n3 atux 6aiiToB yka3biBAeT Ha TO, YTO MAEHTUU-
kaTop paspaboTunka anroputmMa u UAEHTUMUKATOP anropuTMa OLeHKM KaYecTBa CerMeHTaUmMmn HeM3BeCTHbI.

8.4.3.2 None «lNoka3arenb kayecTa CermMeHTauumn»

[aHHOe none JOMKHO CoaepXaTb 3HAa4YEHUe NPaBUSIbHOCTU PACMONOXEeHUs1 CErMEHTUPOBAHHOIO Narb-
ua. flaHHoe none AOIMKHO coaepaTk ABOMYHOE NpefCTaBneHne LenoUYnCIeHHOro NoKasaTens Ka4ecTsa cer-
MeHTaLuumn ¢ onyCcTuMbIM 3HayeHnem ot 0 Ao 100. 3HaueHune 254 ykasblBa€eT Ha OTCYTCTBUE NOKasaTens kave-
CTBA CerMeHTaumu, a 3HadyeHue 255 ykasbiBaeT Ha Hanmume ownbKM Npu OnNpeaeneHn nokaszatens kayecTsa
cerMeHTaumu.

8.4.3.3 None «MaeHTUdMKaTOP anroputMa OLEHKW KayecTBa M300BpaXKeHUs oTnedaTka nanbua u naeH-
Tupukatop paspaborunka anroputma»

3HayeHus kauecTBa Ouomerpuyeckoro obpasua AomkHbl ObiTb MHTEPNPETUPOBAHLI C Y4E€TOM MeToaa,
KOTOPbIN NPUMEHANCS ANS OLEHKN KayecTBa.

B cneayowmx yeTbipex Gantax AOIMKEH COAepXaTca UAeHTUUKATOP anroputMa OLEHKU KadyecTBa
n3obpakeHns1 oTneyatka nanbua u uaeHtTudukaTop paspadorunka anroputma. MNepsble aABa 6GaiiTa A0MKHbI
cogepxatb uaeHTudukaTop pa3paborTyumka anropuTMa OUEHKM kadecTBa U3o0paXkeHMs oTnedvartka nanbLa.
UaeHTudumkatop paspabotymka anroputMa OLEHKM Ka4ecTBa M300paXkeHus oTnedaTka nanbua npeactaBneH
yucnom B 16-6utoBom chopmare, NpMCBOEHHbIN paspabotyuky MABM. MocneaHue apa Gaiita 4OMKHLI coaep-
XaTb UAEHTMdUKATOP anropuTMa OLEeHKU KayecTBa u3obpaxkeHus otnevartka nanbua. [JaHHoe none AOIKHO
coaepxatb ABOMYHOE NpefCTaBeHWe LIEeNOYMCNEHHOTO KoAa NpoAyKTa, AONYCTUMbIE 3Ha4YeHuss — oT 1 o
65535. [laHHO€ 3HaYeHue NpUCBanBaeTCs pa3paboTYMKOM anropuTMa, KOTOPbIN Talkoke MOXET 3aperncTpupo-
BaTb ero B MABIM. 3HayeHne 0x00 kaxxaoro u3 aTux 6anToB ykasbiBaeT HA TO, UTO uaeHTUukaTop paspador-
YKKa anropuTMa U aeHTUUKaTop anropuTMa OLEHKM KayeCTBa HEU3BECTHbI.

8.4.3.4 None «41cno cermMeHToB»

HanHoe ogHOBalNTHOE None JOSMKHO coAepXaTb YUCHO NOCIEAYIOLLMX CETMEHTOB OTNEYaTKOB NarnbLes.
Ecnu npegctaBneHo msobpaxkeHue oTnevaTka HECKONbKUX OAHOBPEMEHHO 3aperMcTpUpOBaHHbLIX NanbLEB,
TO MOS0 AOMKHO BbITb NPUCBOEHO 3HaYeHue 0. B cnyyae owmbknm AaHHOMY NOMIO AOMKHO GbiTb NPUCBOEHO
3HayeHue 255.

8.4.3.5 dopMaT AaHHbIX O CEerMeHTe

8.4.3.5.1 O6we nonoxeHus

CneayloLime nons A0MKHbI NPUCYTCTBOBATL ANA KAXA0r0 NPeACTaBNeHHOro u300pa)KxeHUa CerMeHTupo-
BaHHOro nanbua. Kakabll CerMeHT JOKeH onpeaensTbCa HaMMEHOBAHMEM NanbLa, KayeCcTBOM M300paXe-
HWA, YNCIIOM TOYEK, UCMOMbL3OBAHHLIX AN ONpefeneHns CEerMeHTa, U KoopamHaTaMm Kaxaon Touku. B cnyyae
C NPSAMOYrOMbHbLIMU FPaHMYaLLMMU AYEiKaMn NPUMEHSIETCS YETbIPE TOYKU, U NPAMOYTONbHUK AOMKEH ObITb
KonnuHeapeH ocu nansua.

8.4.3.5.2 Mone «HaumeHoBaHne nanbua»

[MepBbIii aNeMEeHT AaHHbIX KaX40ro CerMeHTa ykasblBaeT Ko nanbua, B COOTBETCTBUM C Tabnuueri 6.

8.4.3.5.3 MNone «lMNokasatens Ka4ecTsa U3obpaxeHns oTneyarka nanbua»

Bropoii 6aiiT fOmKeH NpeacTaBnsaTb COOON KONMYECTBEHHOE BbipaXKEHWE OLLEHOYHOIN XapaKTepUucTUkm
cpaBHeHus Guometpuyeckoro obpasua. [JaHHOe 3HaYeHue BbIMUCMAETCA NPU NOMOLUM anroputma, yCTaHoB-
nenHoro B 8.4.3.3. [laHHOE none AOMMKHO coAepXaTb mokasarenb kavyecTBa usobpaxeHus ¢ AonyCTUMbIMM
3HayeHusaMu ot 0 go 100. Yem Bbile 3HaYEeHWE MOKa3aTens Ka4yecTBO, TEM Nyylle Ka4yecTBO M306paXkeHusl.
3HaveHue 254 ykasblBaeT Ha OTCYTCTBUE NokasaTens kadecTsa u3obpaxkeHus, a 3Ha4eHune 255 ykasbiBaeT Ha
Hanu4me owmnbKM NpW onpeaeneHnn nokasatens KayecTsa U3oBpakeHus.

8.4.3.5.4 Mone «4ucno nap koopanHatT»

TpeTuin 6aiiT AOMKEH YyCTaHaBNUBATL YMCIIO TOYEK UMK BEPLLKH, UCNOMb30BaHHbLIX AN OXBaTa CerMeH-
TUPOBAHHOTO u3obpaxeHusi. Ecnu cermeHT oxsadeH MHOTOYrofIbHUKOM C YUCIIOM CTOPOH 1, TO AaHHbIA 6anT
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[OJKEH cogepxaTb 3HayeHue u3 gmanasoHa oT 4 o 99. Hanbonee yacTbiM cnyyaem SiBNSETCA 3HayeHue 4,
o603HavatLee NOBEPHYTbI NPAMOYTONbHUK.

MocnefoBaTenbHOCTb BEPLIUH [O/HKHA ObITb yKaszaHa COracHo WX cnefoBaHuio Apyr 3a Apyrom no
nepumMeTpy MHOTrOYrofiH1ka no 4acoBoli, TM60 NPOTUB YACOBOW CTPEsKN.

[lBe BepLlIMHbI He JO/KHbI pacnonararbca B O4HOM M TOM Xe MecTe. CTOpOHa MHOroyrosbHuka, o6o3Ha-
YyeHHaa nocnegHUM NOANOMEM U MEPBbIM NOAMNOMEM, AO/HKHA 3aBepllaTb MHOFOYrosibHUK. MHOroyronbHuK fon-
XeH npeAcTasnAaTb CO60 NPOCTYIO, NAOCKYI0 hurypy, CTOPOHbI KOTOPOW He nepeceKkalnTCA U HEe UMEKT paspbl-
BOB. Kaxfasa BepluMHa NpsAMOYrofibHMKa WM MHOTOYrofibHUKa [O/KHA OblTb NpefcTaBaeHa napov koopAauHar.

8.4.3.5.4.1 None «KoopanHaTtax (ropn3oHTanbHas 0Cb)»

B aByx 6aiiTax faHHOro nons AO/HKHO COAepXaTbCA rOpU3oHTaslbHOE CMelleHne nukceneli BNpaBo OT
MNCXOAHOT0 NOMOXEHNA (BEpPXHWUI NeBbll Yyron n3obpaxeHus).

8.4.3.5.4.2 None «KoopauHata Y (BepTukanbHas oCb)»

B aByx 6aiiTax A4aHHOro Mons AOJ/HKHO cofepXaTbCA BepTUKalbHOE CMelleHVe NuUKceneli BHWU3 OT uC-
XO[LHOTO MOJIOXEHUSA (BEPXHWIA NEBbI Yron n3obpaxeHus).

8.4.3.5.5 Tone «OpueHTauMsa nanbua»

[JlanHoe ogHOoGaliToBOE NOJSie JOJ/IKHO cofepxaTb 3HavyeHue yrna Mexpgy npoAosibHOM OCbl0 nanbua u
ropv3oHTa/IbHOW OCbl. 3aKOAMPOBAHHOE LieNIoYNCIEHHOE 3HaYeHne A0/MKHO NMpeacTaBnAaTb Co60i dumsnye-
CKYl0 OL,eHKY yrna B rpagycax, pasgeneHHyto Ha 1,40625 = 360/256. MNpogonbHas ocb nanbua MMeeT MO0Xu-
TeNbHble 3HAaYeHNA B Hanpas/eHUn OT MexdanaHroBbix crmboB A0 KOHYMKa nanbua. Ha pucyHke 5 nokasaHo
n3mepeHune opueHtauun nansues 07, 08, 09 u 10.

ty

PUCYHOK 5 — OpueHTaums nasbues 4/l OCYLecTB/IeHUs CerMmeHTauum

8.4.4 ®dopmarTt faHHbIX aHHOoTauun

Ecnn kop npgeHTudukauum tuna ob6nactv AONOMHUTENbHbLIX AaHHbIX paBeH 0x0002, To obnactb fo-
NOMHUTENbHbIX AAaHHbIX COAEPXUT aHHOTALMOHHY MHopMaunto. [laHHbli hopmaT npefHasHayeH Ana xpa-
HEHUs1 [ONOMHUTENbHOW WMHopMaLMn 06 oTneyaTkax NanblLeB, COAEpPXaLiUXCs Ha 60MbWUX U306paxKeHu-
AX OTnevyaTkoB nanbues (Hanpumep, n3obpaxeHne O4HOBPEMEHHO 3aperncTpupoBaHHbIX ABYX UAWN YeTbipex
nanbues). MNepeyeHb 06s3aTenbHbIX MOMel ANa 061acTU LONOMHUTENbHbLIX AAHHbIX, COAepXallein aHHoTa-
uuun, npveefeH B Tabnuue 13.

Tab6bnuua 13— [laHHble aHHOTaLUul

o [Jonyctumble
Mone Paznen [LrvHa (6aiT) aHAveHMS MpumevaHve
Uncno aHHoTauwuii 8441 1 Ot lpao4 —
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OKOHYaHue mabnuupsi 13

M HonycTumble
Mone Pasgen OnuHa (6aiiT) sHAYSHNA MNpumevaHue
HaumeHoBaHUue 8.44.2 1 Ot 0 o 10; CM. Tabnuuel c 6 no 8
g < | nanbua oT 13 go 15;
25 o1 40 go 50;
S g oT 20 go 36
E I | Kog 8443 1 OT11p02 0x01 — amnyTUpOBaHHLIA nanew|
=° aHHoTauum 0x02 — HenpurogHoe nsobpaxe-
Hue

8.4.4.1 None «4Yucno aHHoTaLMI»

HanHoe ogHOGaTHOE MoMne AOMKHO CoAepXaTb YMCNO NOCNeayWwmX aHHoTauuin. Kaxxgas aHHoTauus
COCTOUT U3 ABYX NEMEHTOB MHOpMaLMU.

8.4.4.2 None «HanmeHoBaHMe nanbLua»

[aHHoe oagHOBaNTHOE nomne AOMKHO coaepkaTb koA HaMMeHOBaHuUs nanbla, B COOTBETCTBUU C Tabnu-
uamm 6—3.

8.4.4.3 None «Kop aHHOTaAUUNY

[aHHoe oaHoBaliTHOEe none AOMKHO coaepxaTtb koa 0x01 ana amnyTMpOBaHHOrO nanbua, u kog 0x02
ANs NepeBsi3aHHOrO nanbla WM nanbua, OTNEYaToK KOTOPOro HEBO3MOXHO 3aperucTpupoBaTth N0 APYrUM
npuYUHaM.

8.4.5 ®opmat KOMMeHTapus

Ecnu kop naeHntudmkauumu tuna obnactu gononHUTENbHLIX AaHHbIX paBeH 0x0003, To obnactb ao-
MOMHUTENbHBLIX AaHHbIX COAepXUT uHpopmauyuio B Buge ASCII TekcTa, CBA3aHHYIO C 3aperncTpupoBaHHbIM
nzobpa)keHneMm unu cybbekToM, NPeaoCTaBUBLLMM M3obpaxkeHne. KoMMeHTapuit BHOCUTCS onepaTopoM, Ko-
TOPbLIA CO34aeT 3anuchb OTMNeYaTka nanbua unu nagoxHun. Hyneson cumeon Ha koHUe cTpoku ASCII He HyxeH,
T.K. yKa3aHa anuHa.

9 3apeructTpupoBaHHbIN uaeHTUdpukaTop Tuna popmara

Peructpauus, npeacraeneHHass B Tabnuue 14, Obina OCyLWEeCTBNEHA PerucTpauyMOHHbIM OPraHOM
EC®OB/[ (cMm. UCO/MIK 19785-2) ansa uaeHtudumkaumm copmara 3anucu usobpaxxeHus ornedyarka nanbua.
Bnaaenbuem dopmara asnsgerca MICO/M3K CTK 1/TK 37, 3aperucrpmpoBaHHbIi naeHTuhukaTop Bnagensua
dopmara — 257 (0x0101).

Ta6nuya 14 — VpeHtudukatop Tuna gopmarta

NpeHntudmkaTtop Tna chopmarta o
560 ECOOE KopoTkoe umsa MonHbI naeHTUdUKaTop o6bekTa

7 (0x0007) finger-image {iso registration-authority cbeff(19785) organization(0) 257
bdbs(0) finger-image (7)}
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MpunoxeHue A
(o6sa3aTrenbHoe)

MeToaonorua ucnbITaHM HA COOTBETCTBUE

A.1 O6LmMe nonoxeHus

HacTosAwumin cTaHfapT onpefenseTt dopmar obMeHa GUOMETPUYECKUMU AaHHBIMU ANS XPaHEHUS, 3anucu u nepe-
Ja4u OAHOro UMK HECKOMBKUX NpefcTaBreHuii Nanbues n/unu nagorei. Kaxaoe npeacraBneHne Ha4WHaeTes ¢ 3arofioska
3anucu, cofepxallero UHpopmaLmio o TekyLlem npefcTasneHnn. Hactoslee npunoxeHue onpeaensaeT UcnbiTaHna ana
NPOBEPKN KOPPEKTHOCTU 3anuCHu.

Lienb HacTosLero cTaHgapTa He MOXET ObITb NMOMHOCTLIO LOCTUrHYTa 40 TeX Nop, Noka BuoMeTpuyeckue NPoAYyKTbI
He NpolayT UCMbITaHUA Ha cooTBETCTBUe TpeboBaHMAM HacToslero ctaHaapta. CooTBeTCTBME peanusauuit Tpebosa-
HWSAM sBNsieTcs HeobXoAMMbIM ycroBueM Ana obecneveHus B3aMMOAENCTBUA MeXAY peanusalusMu; no sToi npudnHe
CylLecTBYeT HeoBX0AMMOCTb pa3paboTku CTaHAapPTU3MPOBaHHOW METOLOMOMMU UCTIbITaHNA Ha COOTBETCTBUE, TECTOBLIX
YTBEPXAEHWA U METOAWKN UCTBITAHUA NMPUMEHUTENBHO K KOHKPETHBIM BUOMETPUHECKUM MOLAMNBHOCTAM, PACCMOTPEHHbIX
B CTaHhapTax koMnnekca MCO/MOIK 19794. TecToBLIMU YTBEPXLEHUSIMU NpoBepseTcs bonbluas YacTb TpeboBaHWii Ha-
CTOALLEro CTaHfapTa, U COOTBETCTBUE Pe3ynbTaToB, NOMyYeHHbLIX C NMOMOLLLIO TECTOBLIX HA60POB, NOKa3kLIBaeT cTeneHb
COOTBETCTBUS peanusauuii HacTosILLLeMY cTaHAapTy. Bee aTo sABNAeTCH CTUMYNUPYIOLMM DaKTOPOM AN paspaboTkh AaH-
HOW METOLOMOrMU UCTbITaHW Ha COOTBETCTBME.

HacToslee npunoxeHwe npeaHasHadeHo AN1A onpefeneHns aremMeHToB MeTO4O0MOorMn UCNBITaHUA Ha COOTBET-
CTBUE, TECTOBLIX YTBEPXKAEHWIA N METOAUK NCMbITAHUIA MPUMEHUTENBHO K HACTOSALLEMY CTaHAapTY.
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Mpunoxenue B
(o6sa3aTenbHoe)

Ceprudukaumsa 6 MOMeTPUYeCKUX CKaHepoB

B.1 Cneuundmxaums KauyecTBa u3obpaxeHUs AN aBTOMaTU3MPOBAHHON cMCTeMbl UAEHTMUKaLUU No
oTneyatkam nanbues (ACHOM)

B.1.1 O6wume nonoxeHus

HacToswan cneyndukayma npumeHMMa K: «6MoMeTPUYECKUM CKaHepaMm OTNeYaTKoB NasnbLUeB» (CUCTEMbI CKaHNPO-
BaHWA U perncTpauum otneyatkos nanbles’) B LMpoBOM BUAE, B TOM YnCne C UCNONb30BaHMEM CKaHepoB MalUMHOMNC-
HOro TeKCTa, HanpUMep, KapToYHbIE CKaHepbI), U K «NPUHTEPaM O0Trne4aTKoB NasnbLeBy (CUCTEMbI, UCMOMb3YIOLLME NPUHTEP
LN nevaTty LndpoBbiX M306paxeHnin oTnevaTkoB NanbLes Ha neyYaTHoii ocHoBe). [aHHble cneumudmnkaLmmn obecnevunsarot
Kputepumn ansa obecneveHuns kadecTsa nonyvaemelx M3obpaxeHuii ¢ GUOMETPUYECKUX CKaHEPOB OTMeYaTKoB nanbLes M
NMPUHTEPOB, KOTOPbLIE NONy4YatoT/co3fatoT n3obpaxkeHnsa oTnevaTkoB nansles na/s ACUOTT.

LingppoBbie n3obpaxeHns, 3sapernctTpmpoBaHHbele Npu NoMoLLM BMoMeTprYeckoro ckaHepa, AomKHbl obnagats Ao-
CTaTOYHLIM Ka4yecTBOM AN o6ecneveHus: cpaBHEHUS OTMNEYaTKOB NanbLUeB ANS NPUHATUSA peLleHns o6 naeHTudukaumm,
KrnaccudguKalm oTnevaTkoB NanbLeB, aBToMaTU4ecKoro obHapyXeHUs NpusHakoB 1 obecneveHnss achHeKTUBHOMO nomc-
ka no ACUOI. MpoLecc cpaBHeHUs oTnevaTkoB NanbLeB TpebyeT HanMuus naobpaxeHuii BLICOKOro kadecTsa. Menkue
JeTanu Kak nopbl UK eBa 3aMeTHble rpebHu MOryT ChirpaTb BaXHYI porb B npolecce cpaBHeHWA. [na nposeAeHus
cpaBHeHus B ACUOIT, aHanuaaTopkl BygyT o6pabaTeiBaTk LudpoBble N306paxeHUs 0TCKaHUpPOBaHHbIX OTNe4YaTKkoB nasb-
LieB, HO B OnMpefeneHHbIX cryYasax Takke AoMmKHbI 6yAyT NpUHUMaTE U UCMNONB30BATL HanevaTaHHbIe U3o0paKeHns oT-
re4aTkoB ManbLieB. Hanpumep, HEKOTOpbLIE UCMOMHUTENU MOMYT NevaTaTh KapThbl ¢ AaHHLIMU, MONYyYEHHBIMU NPU NOMOLLM
BUOMETPUHECKUX CKaHEPOB OTNEYaTKoB NanbLes, ANns ux nepegadu B ACUON. JaHHble nevaTHbIe konuu ByayT nonyde-
Hbl MPY NOMOLLY NMPUHTEPOB, CofepXallnx ONTUMU3MPOBaHHLIE AN OTNEYaTKOB NanbLeB anropuTMbl nedatn. OCHOBHOA
yHKLMEH NPUHTEPOB ABMNAETCSA CO3AaHWe neYaTHbIX KOMWA LndpoBbIX OTNEYaTKOB NasfbLeB HaTypanbHOW BENUYMHbI,
41O oBecrneYnBaeT OCTaTOMHOE Ka4eCTBO NeYaTh AN NPOBEAEHUS NPOLEAYPLI CPaBHEHUS OTNEYaTKOB NansLes, TO eCTb
NPUHATUA peLUeHNUs 06 naeHTUdMKaLum.

TpeboBanus K ka4ecTBy U300paxeHNs A5 BUOMETPUYECKUX CKaHepOoB OTMNEYaTKOB NarnbLes npeacTasneHs B B.1.2
n B.1.3. MeToauka UcnbiTaHWsA Ha COOTBETCTBME AaHHbIM TpeBoBaHUAM BLIXOAUT 3@ PaMKU HACTOSILLErO MPUIOXKEHUA.
HocTyner npumep cneynduKkayum UCnbITaHWs, KOTopas No3BonseT NPOBOAUTE UCTLITAHUA Ha COOTBETCTBUE A aHHBIM Kpu-
TepusaM kadecTBa M3obpaxeHus [8].

B.1.2 BuomeTpuleckuii ckaHep

BuomeTpuyecknii ckaHep JOMKeH perncTpupoBaTh M306paxeHNs ¢ BbICOKOW TOYHOCTBIO BOCNPOM3BEAEHUS reoMe-
TpWUYECKNX pa3mMepoB, MENKWUX JeTarnei, XopoLlei peskocTbio, paBHOMEPHLIM pacnpeferieHueM YpoBHel ceporo U UMeTb
AVWHaMUYECKUA AanasoH C HU3KUMU LUIYMOBLIMU XapaKTepucTukamu. M3obpaxeHus AomKHbI ObiTb TOYHBIMU NPeACTaB-
TIEeHUSIMW UCXOLHbIX OTNeYaTKoB nanbLeB 6e3 Kakux-nmbo 3HauMTenbHbIX apTedakToB, aHOMarnuid, NOXHbLIX AeTanei unu
BUIMMBbIX NOCNELCTBUA BOCCTaHOBNEHUA U30bpaxeHus. BeixogHasa YacToTa NpoCcTpaHCTBEHHOW AUCKPeETM3aLmMm Guome-
TPUYECKOro cKkaHepa B HanpaBneHWn CTPOK M cTonbuoB gaTyuka AOMKHa HaxoauTbes B AuanasoHe ot (R—-0,01R) go
(R+0,01R) 1 umeTb 8-6UTOBOE KBaHTOBaHWE rpagauuii ceporo (256 ypoBHeii ceporo).

Benuunna «R» gomkHa coctaenATb nmbo 500 nukcenei/gioitM, nnbo 1000 nukceneit/atoiim; B cepTudukate 6uo-
METPUYECKOro ckaHepa MOXeT BbiTb YKa3aHO Kak 04HO, Tak U 06a 3Ha4eHUs1 YacTOTHl NPOCTPAHCTBEHHON AUCKPETU3ALMN.
daKTnyecKoe 3HaYeHne ONTUYECKON YacTOTbl NPOCTPAHCTBEHHOW AWUCKpeTU3aLMM GUOMETPUYECKOro ckaHepa AOMKHO
6bITb BGonblue Unu paBHoO BeNuYMHE «R».

BvomeTpuyeckuii ckaHep, nNpefHasHa4YeHHbI ANA CKaHWPOBAHWA CTaHAApTHLIX KapT ¢ oTnevaTkaMu AecATu
nanbueB pasMepom 8,0x8,0 aroiimoB, pasMmep pabodeit NOBEPXHOCTU AOMKEH GbITb He MeHee 5,0x8,0 AtoiiMoB, YTOOLI
OXBaTUTb BCe 14 3aperncTpupoBaHHbIX 3NEMEHTOB, NMUG0 Kaxablii 3aperncTpupoBaHHbIiA SNIEMEHT B BUAE OTAENbHOMo
nsobpaxeHus, NMMBo 0QHOBPEMEHHO BCE 3aperncTpupoBaHHbIE ANEeMEHTHI B BUAE ofHOro usobpaxeHnus. B Tabnuue B.1
npefacTaBneHbl pekoMeHayemble pa3Mepbl perncTpupyemoro u3obpaxeHus otnedartka nanblja, NMpUMEHSIEMblE KakK Ans
CNCTEM CKaHUPOBaHWUA KapT, Tak U ANA CUCTEM CKAHUPOBAHWUSA KOHTAKTHLIM METOAOM C TEM JWLLb UCKITIOYEHUEM, YTO NpU
CKaHMpOBaHWM KapT NPUOPUTET OTAAETCA pasMepam KapThbl.

Ta6nuya B.1— PekoMeHgyemble pasMepbl perucTpupyeMoro nsobpaxeHus otnedarka nanbLa

PekomeHayemast LUMpUHA PekoMeHayeMasn BbicoTa
M3obpaxeHne
AAMbI MM AOAMbI MM
OTnevatok nanbLa, 3aperncTpupoBaHHLI METOAOM NPOKaTKM 1,67 40,6 1,5 38,1
OTtnevatok 60nbLLUOro NasnbLa, 3aperncTpMpoBaHHbIA KOHTaKT-
HbIM METOZOM 1,0 25,4 2,0 50,8

) TepmuH «oTneuaTok NanbLa» MOXET OTHOCUTLCA B AaHHOM NPUNOXEHUN U K OTNEYATKY NafioHu, NOMHOMY OTre-
YaTKy NagoHW UK OTNeYaTKy APYruxX YacTel YernoBevecKoro Tena.
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OkoH4aHue mabnuubi B.1

PekoMeHayeMasi LunpuHa PekoMeHayeMas BbicoTa
N3oB6paxeHue
AroliMbl MM AoNMBI MM
OTnevyaTok YeTbipex NanbLeB, 3aperncTPUpPOBaHHbI KOHTaKT-
HbIM METOLOM (ANA NPOBEPKM NopsafKa crnegoBaHns) 3,2 81,3 2,0 50,8
OTnevaTok YeTbipex nanbLeB, 3aperucTpupoBaHHbIi KOHTaKT-
HbIM METOAOM (4115 UAESHTUDUKaLMK NO OTNeYaTkaM nanbLes,
3aperncTpupoBaHHbIX KOHTAKTHBIM METOLO0M) 3,2 81,3 3,0 76,2
MonHasa nagoHb 55 139,7 8,0 203,2
[MonoBuHa nagoHu 55 139,7 55 139,7
JlagoHb «nucatens» 1,75 445 50 127,0
* CKkaHep NpAMOro ckaHupoBaHWA JomKeH ObiTb cnocobeH 3aperncTpupoBaTh He MeHee 80 % nonHon AnuHLI Npo-

KaTHOW Ayru, onpeaenseMon Kak AnuHa yrv oT OAHOro Kpas HOrTs 0 4 pyroro.

B.1.2.1 I'luHeitHocTb

B.1.2.1.1 TpebosaHus

MpW N3MepeHUU JUCKPETHBIX CEPUiA y4aCTKOB C paBHOMEPHBIM KOS ULIMEHTOM OTpaXeHWs (HanpumMep, cTyneHva-
TOW MOHOXPOMHOIA LUKasIbl), B 3HAHMUTENBHOW CTEeMNeHU NoKpbiBatoLLel JuanasoH ceporo GUoMeTpuYeckoro ckaHepa, cpea-
Hee 3Ha4YeHWe Kaxgoro y4acTka 4OMKHO Haxo4WUTbCA B Npefenax 7,65 ypoBHel ceporo oT NIMHUK perpeccuu, NoNy4eHHOW
METOJ0M HaWMeHbLUWX KBaLpaToB W MPOXOASLUEN MeXAy 3HaYeHUSMU KO3 (PULNEHTOB OTPaKEHWUSA Y4aCTKOB (HE3aBUCK-
Mas nepeMeHHas) ¥ YpOBHSMU CEPOro, MOMyYeHHEIMW Ha Bbixoge BUOMeTpUYecKoro ckaHepa (3aBucumas nepeMeHHas).

B.1.2.1.2 Kpatkasa nHcdopmauus

Mpegnonaraetcs, YTo Bce 0GLEKTLI, UCMONb3yeMble NpU BepuduKaLiM COOTBETCTBUSA cneumdmkaLum kadecTsa n3o-
OpaxeHus, perucTpupytoTca GMOMETPUYECKUM CKaHEPOM OTMNeYaTKoB NasbLeB, KOTOpLIA paboTaeT B IMHEWHOM pexuMe
BBOAa/BbIBOga. JIMHelHOCTL 0becneumBaeT JOCTOBEPHbIE pe3ynbraThl NMpU CPaBHEHUN TECTOBLIX U3MepeHWid ¢ Tpebosa-
HWAMU, HaNpUMep, NPOCTPaAHCTBEHHO-HACTOTHAS XapaKTepUCThKa CUCTEMBI B TEpMUHAX MOAYNALMOHHON NepefaToqHon
PYHKLMM SBMSETCS, CTPOro roBOpsl, KOHLENTOM NUHERHBIX cucTeM. JIMHERHOCTb Takke AaeT BO3MOXHOCTL CpaBHUBATb
paanunyHble BUOMeTpUYECKNe CKaHepbl OTNEYaTKOB ManbLEB NOCPEACTBOM KoHUenTa «obLuero asbika». B HecTaHgapTHLIX
crny4asx AonyckaeTcs NpUCyTCTBUE HE3HAYUTENBHOW CriiakeHHOW MOHOTOHHOW HENWHEWHOCTM Y CKaHUPOBaHHbIX U306pa-
XKeHWit 0BbeKTOoB MCMbITaHuWiA, HanpuMep, korga obecnevyeHne NMMHENHOCTU Ha UCNbITEIBaeMOM BMOMETPUYECKOM CKaHepe
ABNAETCA NpaKkTU4eckn Helenecoobpa3HbiM U HETUMUYHBIM C TOMKU 3pEHUS SKCnnyaTauun (Hanpumep, ANA HEKOTOPLIX
BUOMeTpUYECKMX CKaHepoB oTne4aTkoB nanbueB). JIMHERHOCTL He ABnseTcs obasaTenbHbIM TpeboBaHnem Ans pabounx
WMKN TECTOBBIX CKaHUPOBaHHLIX N306paXKeHUA oTneYaTKoB NanbLes, 4To o6ecnevnsaeT rmbkocTb Npu o6paboTke nlobpa-
XKEHUI B NomnbITke U36aBUTLCA OT HECOBEPLLUEHHBIX LIBETOBbLIX XapakTepucTUk o6pasLoB oTneyaTkos nanbLes.

B.1.2.2 TeomeTpuyeckas TOMHOCTb

B.1.2.2.1 Tpe6oBaHue K nonepedHOMY HanpaBneHUIo

MpW ckaHWMpOBaHWUMW LUTPUXOBOW MUPLI C BEPTUKASIBHO U FOPU3OHTaNbHO HaNpaBiEHHLIMU NUHUAMU, aGconioTHoe
3HaYeHWe pasHULbl Mexay PakTUMECKUM U U3MEPEHHLIM Ha U306paXeHUU pacCcToAHNEM MeXAY NnapannenbHbIMU NUHK-
MU He JOMKHO NpeBbILaTh NPEACTaBMNeHHbIX HUXKE 3HaYEHUA ANA He MeHee 99 % UCNbITaHWi, NPOBEAEHHbIX B KaXaon
obnacTu U3MepeHuUs 3aperucTpupoBaHHOIO SfIEMEHTA U B KaXA0M U3 ABYX OPTOroHanbHbIX HanpasneHui.

Ans1 GUOMETPUYECKOro cKaHepa ¢ paspeluatolyeid cnocobHocTbio 500 nukcenei/gonm:

D <0,0007, ans 0,00 < X< 0,07,

D <0,01X, ana 0,07 < X< 1,50,

Ana BuomeTpuYeckoro ckaHepa c paspeluatoweit cnocobHocTblo 1000 nukcenen/aonMm:

D <0,0005, ana 0,00 < X< 0,07,

D <£0,0071X, ana 0,07 < X< 1,5,
rae D=1Y-X],

X = cpakTu4eckoe paccTosiHue Ha mupe,
Y = naMepeHHoe paccTosHue Ha u3obpaxeHuu,
D, X, Y npeacTtaeneHbl B groiMax.

B.1.2.2.2 TpeboBaHue (NpoaoribHOe HanpasneHne)

Mpu cKkaHMPOBaHUW UTPUXOBON MUPLI C BEPTUKAIBEHO U FOPU3OHTANbHO HaNpaBneHHbLIMU NUHUAMUW, MaKCUManbHoe
3Ha4eHuWe pasHUUbl (B FOPU3OHTANBHOM UM BEPTUKANbLHOM HanpaBneHUn COOTBETCTBEHHO) MEXAY PacnonoXeHUeM nio-
GbiX ABYX Todek B nNpegenax 1,5 AlOAMOBOro cermMeHTa, NPeAcTaBNEHHOro U306paXeHnsa NUHWIA He [OSMKHO NpeBLILLAaTb
0,016 gtoiimMoB Ana He MeHee 99 % UcnbITaHWi, NPoBefieHHbIX B KaXAoh obnactu naMepeHusi 3saperucTpupoBaHHoro ane-
MEHTa U B KaXK[10M M3 ABYX OPTOroHanbHbIX HanpasneHuii.

B.1.2.2.3 Kpatkasa uHdpopmauus

LLitpuxoBoit MUpoiA siBNseTca peweTtka PoHKM, koTopas COCTOMT M3 NUHUIA OAWHAKOBOW LUMPUHBI U MPOCTpaH-
CTBEHHOr0 NPSIMOYTONBLHOrO CUrHana ¢ Yactotoil 1,0 napa NUHUA/MM, C BLICOKOW KOHTPACTHOCTLIO U PE3KUMMN KpasiMU.
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HaHHag pelleTKa TakKe NPUMEHSETCA ANA NpoBepku cobnioaeHna TpeboBaHUA K YacToTe NPOCTPaAHCTBEHHOR ANCKPETH-
3auumn BUOMEeTPMYECKOro ckaHepa, yCTaHOBMeHHOro B B.1.2. leomeTpuyeckas TOMHOCTb B NONEPEYHOM HanpaBleHnn us-
MepseTcA nonepek nsobpaxaeMblX MIMHWIA pelleTkn POHKK, KOTOpble OXBaTbIBAKOT NPaKTUHECKW BCIO 06nacTb peructpauun
n3obpaxeHus. TpeboBaHWe K YacToTe NPOCTPaAHCTBEHHOW AUcKpeTu3aumm B 500 nukceneit/gioiiM cOOTBETCTBYET TOYHOCTH
onpeaenexdns koopauHar + 1,0 % ana paccroaHuin ot 0,07 go 1,5 gronmos u + 0,0007 gronma (1/3 nukcens) ana pac-
CTOSIHMIA MeHbLUe unn paBHbix 0,07 gloiiMa. TpeboBaHWe K 4acToTe NpOCTpaHCTBEHHON Anckpetusaumm B 1000 nukceneit/
AI0liM COOTBETCTBYET TOMHOCTK ornpefeneHus koopauHart + 0,71 % ansa paccroanuit ot 0,07 go 1,5 A0MOB 1 3HaYeHUto
+ 0,0005 grorma (1/2 nukcens) Ans paccToAHUA MeHble unu pasHbix 0,07 atoiiMa.

HaHHas npoueaypa n3aMepeHus Takke NPUMEHSAETCA ANA NpoBepku TpeboBaHUSA K YacToTe NpOoCTpaHCTBEHHOMN AUC-
KpeTnsauum, yctaHoBneHHol B B.1.2.3. NeomeTpuyeckas TOMHOCTb B NPOAONbHOM HanpasieHun M3obpaxeHns naMeps-
eTcs BAOMNb KaXAoN NuHUM pelueTkn PoHku. Hanpumep, Ans npeacTaBneHHOW rOPUM3OHTaNbHON NUHUM U300paxKeHus,
MaKkcUMarnbHOe 3Ha4YeHUe pasHuLbl MexXay ToHKaMuU NepecedeHns faHHOW NMHUKA C BEPTUKanbHOR U FOpM3OHTanbHol ocs-
MW, U3MEPEHHOIA B HECKOIBbKUX TOYKaX cerMeHTa NMMHuKM anuHoit 1,5 aloitMa, cpaBHMBaETCA ¢ MakcMMaribHO 0NyCTUMbIM
3Ha4YeHUeM pasHULbl (aHaNorM4Ho Ana BepTUKanbHON NuHUK). JaHHoe TpeboBaHue Heo6Xx0AMMO ANS rapaHTUM TOoro, YTo
nogyLikoobpasHoe unm boukoobpasHoe UckaxkeHne B OCHOBHOIN obnacTu UccriefoBaHus, TO eCTb Ha OTNneYaTke OfHOro
nanbLa, He CIIMLLKOM BESUKO.

B.1.2.3 lNpocTpaHcTBeHHO-YacToTHaaA xapakTepuctuka (M4YX)

B.1.2.3.1 TpeboBaHus

Namepenue MYUX JOMKHO NPOBOAUTLCA NPU NOMOLLN CUHYCOUAANBLHON MUPLI U Ha3blBaTLCA U3MepeHUeM yHKLUM
nepegayn mogynsauum (PriM), aa nckniodeHnem crnyyas, korga GUOMeTpMYECKUin CkaHep OTMeYaTKoB MarbLeB He MOXET
NoNy4UTb NPUEMITEMYIO TOHANBHYIO XapakTepUCTUKY AaHHoro o6pasua; B STOM crniyyae Ans uameperus NYX Heobxogumo
MCMONb30BaThb LUTPUXOBYIO MUPY U Ha3blBaTb 3TO U3MEPEHUEM YacCTOTHO-KOHTPACTHOI xapakTepuctukn (UKX). Mpu us-
MepeHun cunycoupansHoii OrM, ee aHadeHNa AonMXKHLI BbITb 6onblue UK paBHbl MUHUMArbHLIM 3HA4YEHUSIM KOHTPAcTa,
YCTaHOBNEHHLIM B Tabnuue B.2 B HanpaBneHwWn cTpok U cTonbuUoB AaTyMka U B nioboii obnactu nonsa o63opa Guome-
Tpu4eckoro ckaHepa. NMpu namepeHun wtpuxosoit YKX, ee sHa4eHUA A0MKHbI ObITh 6onblue UK paBHbI MUHUMAaNbHBIM
3Ha4YeHUAM KOHTpacTa, onpeaensieMblM ypaBHeHUAMU B.1 unu B.2 B HanpaBneHuu cTpok 1 cTonbLoB AaTynka u B nioboit
obnacTtu nons o63opa GuomeTpuyeckoro ckaHepa. 3HadeHna YKX, sbluncneHHsle us ypasHenuii B.1 n B.2 gna ctangapt-
HbIX YacTOT UCNBITAHWIA, MpeAcTaBneHsl B Tabnuue B.3.

Tabnuya B.2— TpebosaHua k P1M npu ucnons3osaHum cUHycomaansHOW MUPLI

MUWHUMaribHoe 3HauYeHue KoH- MuHMManbHoe 3HaueHue KoHTpacTa
Hacrora TpacTa AnA GUOMETPUYECKUX AN GMOMETPUUECKUX CKaHEPOB OT- MaKCHMANBHOE SHAYEHMe
(nap nuHwi/ CkaHepoB 0TNeYaTkoB nasbiies MeyaTkoB NanklLes C paspelalollers KoHTpacra
MM) € paspelLuatolLliel CnocoBHOCTLIO cnocobHocTbio 1000 nukcenen/
500 nukcenei/gonm AonuM
1 0,905 0,925
2 0,797 0,856
3 0,694 0,791
4 0,598 0,732
5 0,513 0,677
6 0,437 0,626
7 0,371 0,579
8 0,312 0,536 1,05 npu Bcex YacToTax
9 0,255 0,495
10 0,200 0,458
12 0,392
14 0,336
16 0,287
18 0,246
20 0,210

MpuMeyaHune — McnbiTaHue Ha YacToTax 7 1 9 nap IMHUA/MM He sBnseTcs 06A3aTenbHbIM, €Cu LWabnoHb
[ aHHbLIX 4acTOT OTCYTCTBYIOT B CUHYCOUAABHOR MUpe.
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Ta6nunya B.3 — Tpebosanus k YKX npu ncnonb3oBaHUM LUTPUXOBOW MUPLI (4NS CTaHAAPTHLIX YacTOT UCNbITaHUN)

MuHWManbHoe 3HaueHWe KOH- MuHMManbHoe 3HaueHne KOHTpacTa
'-IaCTOTa‘ TpacTta Ans GMoMeTpuIecKkux Ans GUOMETPUUECKHX CkaHepoB OT- MaKCHManbHOE SHAYeHMe
(nap nuHun/ CkaHepoB 0TreuaTkoB narbLies NeyaTkoB nasnbLes ¢ paspeLuatolei KoHTpacTa

MM) ¢ paspeLuatoLeit crnocobHOCTbLIO crnocobHocTeio 1000 nukcenen/

500 nukcenew/alonm aonm
1,0 0,948 0,957
2,0 0,869 0,904
3,0 0,791 0,854
4,0 0,713 0,805
50 0,636 0,760
6,0 0,559 0,716
7,0 0,483 0,675
8,0 0,408 0,636 1,05 npu Bcex yacToTax
9,0 0,333 0,598
10,0 0,259 0,563
12,0 0,497
14,0 0,437
16,0 0,382
18,0 0,332
20,0 0,284

MpuMeyaHune —MNpu McNonb3oBaHUM LITPUXOBOKH MUPLI 0653aTENbHLIM ABNAETCS UCNbITaHNe Ha YacToTax 7
1 9 nap NIMHUA/MM.

Hun ogHo 13 3HaveHnin OMM nnm YKX, BblMUCNeHHOE ANA BCeX YKasaHHbIX B cneuuduKkaymm npocTpaHCTBEHHbIX
YacToT, He JOMKHO NpeBblwaTh 3Ha4eHue 1,05.

Mony4yeHHoe Ha BbIXxofe 130BpaxeHne CUHycouaarnbHO| NN ITPUXOBOKH MUPLI HE AOMKHO UMETH 3HAYUTENBHOTO
ahdekTa HanoXeHna 4acToT.

LLiTpxoBasi MMpa MOXET He COAepXaTb KOHKPETHLIX YacToT, CIMCOK KOTOpLIX NpeacTasneH B Tabnuue B.3; ogHako,
MWpa [OSXHa OXBaTblBaTb BeCb AWanasoH NpefcTaBeHHbIX B CMIMCKE YacToT U cofepxXaTb LWabnoHbl MUHKA, 6nuskne K
KaXK4ol U3 nepeyncrneHnHelx yacToT. Crneaytolne ypaBHEHNS MCMOMb3YOTCA ANA NONYHEHWUS CNeLMUKaLMOHHBIX 3HaYe-
Hui YKX npu ncnonb3oBaHuy LUTPUXOBOW MUPHLI, cofepXallein YacToTel, KOTopLle He NpeacTaBneHsl B Tabnuue B.3.

BuomeTpuyecknii ckaHep ¢ paspeluatoLei cnocobHocTbio 500 nukceneit/aionm, ans f = ot 1,0 go 10,0 nap NuHUA/MM:

UKX = 3,04105E-04 x f2 - 7,99095E-02 x f + 1,02774 . (B.1)
BuomeTpuyeckuii ckaHep ¢ paspeluatoLlein cnocobHocTbio 1000 nukcenei/gioiim, ansa £= ot 1,0 go 20,0 nap nUHWA/MM:
UKX = - 1,85487E-05 x f3 + 1,41666E-03 x 2 - 5,73701E-02 x f + 1,01341. (B.2)

B.1.2.3.2 KpaTkasa uHgpopmauus

Ons ouexkn ®IM B kaxaoMm oTobpaxaeMoM LuabrnoHe rapMOHUYECKOA YaCTOThl ONpeaenaeTcs eANHCTBEHHas penpe-
3eHTaTUBHas rapMoHuYeckas MofynsLmMa Npu NOMOLLWM 3Ha4YEHUIA KOHTpacTa obpasLia, NOyYEHHOro U3 AaHHOro LWwabroHa.
3HayeHuns KoHTpacTa obpasLia BEIMUCAAIOTCA N0 YPOBHSAM MakcuMyma u MUHUMYMa, COOTBETCTBYIOLLIUX «PeBHIO» 1 CMEXHOA
«BMajuHe» B KaxoM rapMoHnyeckom nepuoge. Ans cuHycongansHoro n3obpaxeHns faHHble YPOBHU Makcumyma v MUH-
MyMa NpefCcTaBnaioT coboi ypOBHU CEpOro N306paXKeHnst, KoTopble Bbinv NoKanbHO YCpeaHEeHb! B HanpasneHum, nepneHam-
KyNSpPHOM pacnpoCTpaHeHWo rapMoHuyeckoro konebaHusa, a noToMm npeobpasoBaHbl NOCPEACTBOM KarMbpoBOYHON KPUBOWHA
B MPOCTPaHCTBO OTpaxatolleil cnocoBHOCTUM obbekTa. 3HaYeHWss KOHTpacTa M3obpaxeHWsi B NPOCTPaHCTBE oTpaxatoLlei
cnocobHocTn o6bekTa, ONPEAENAIOTCS Creay oM 06pasoM: KOHTPACT = (MakCUMyM — MUHUMYM) / (MaKCUMyM + MUHUMYM).

KannbpoBoyHas KpuBas sBNSAETCS KpUBOW MakCUManbHOro COOTBETCTBUSA YPOBHEN CEporo y4yacTKoB OAUHaKOBOW
ONMTUYECKOW MNOTHOCTU Ha CUHYcouAanbHOW MUPE N COOTBETCTBYHOLLUX 3HAYEHUN KO3hMdULNEHTa OTpaxeHus obbeKTa.
Mpegnonaraercs, YTo 3HA4YEHUS KOHTpacTa CUHYCcouaanbHOW MUPLI U 3HAYEHWUS Y4acTKOB 04WHaKOBOW ONTUYECKON MNoT-
HOCTU 0BbeKTa NPeAOCTaBNAIOTCA U3roToBUTENEM 06beKTa.

®rM 6ruomeTpU4ecKoro ckaHepa st KaXAON YacToThl onpefenseTcs cnefyowmM obpasom:

®IM = KoHTpacT m3obpaxeHus/koHTpacT obbekTa. Ana oueHkn YKX, 3Ha4eHUss KOHTpacTa onpegenstoTcs Hero-
CPefCTBEHHO B MPOCTPaHCTBE W30OpaxKeHWs,, HOPManu3oBaHHOM 3Ha4Y€HWeM KOHTpacTa Ha HyneBoW YacToTe, BMECTO
NpUMeHEeHUs KanmbpoBoYHOI KpuBoii. YKX BuoMeTpuyeckoro ckaHepa Ans Kaxaoi 4acToTsl onpeaenseTca crefyolmum
obpasom: YKX = koHTpacT usobpaxeHus / KOHTpacT obbekTa Ha HyNeBoOi YacToTe.
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LLirpuxoBasi Mnpa AOMKHa COCTOATb Kak MUHUMYM U3 10 napannenbHblX nap NMHUIA NS Kawgol YacToTol U3 06-
NacTy BbICOKUX MpocTpaHcTBEHHbIX YacToT (oT 0,5 fo 1 yactoTel HailkBucTa), UTo nMomoraeT obecrnednTs peructTpayuto
npw onNTUMansHOM ha3mpoBaHuK ckaHepa-06beKTa U cnocoBCTBYET UCCNEe0BaHMI0 MOTEHLWANBHOMO HaNoXeHUs YacToT.
LLiTpuxoBasi Mupa Takke JOMMKHa CogepXaTb HA3KOYaCTOTHLIA KOMMOHEHT, TO eCTb GorbLUOW KBaApaT, SiuHWio Unn Habop
NUHWIA ¢ adppeKTUBHON YacToTol MeHee 2,5 % OKOH4YaTEenbHOM YacToThl NPOCTPaAHCTBEHHOW AUCKpeTU3aLmum GuomeTpu-
4YecKoro ckaHepa. [laHHbli HU3KOYACTOTHBIA KOMMOHEHT NpUMeHsAeTes ANA Hopmanusayun YKX; oH AoMKeH MMeTb Ty Xe
ONMTUYECKYIO NITOTHOCTb, YTO U BLICOKOYACTOTHBLIE NIMHUN MUPBI.

BepxHuii npeaen 3HaveHus koHTpacta 1,05 npumeHsieTcs Ans npeaoTepalleHns 06paboTkn U3obpaxeHus, KoTo-
pasi NPMBOAUT K YpE3MEPHOMY MOBLILLEHUIO PE3KOCTU rPaHuLl, YTO MOXET A06aBUTbL Ha U3obpaxkeHne NoXHble AeTanu.
OdheKT HanoXeHNU YacToT Ha M30BPaXEHUAX CUHYCOUAANbHOM| U WTPUXOBON MUPLI MOXET ObITb U3y4eH NOCPEACTBOM
YUCINEHHOro aHanmsa 1 BU3yarnbHOro 0CMOTpa LM poBoro n3obpaxeHus, BLIBEAEHHOMO Ha 3KpaH MOHUTOpA.

B.1.2.4 OtHoweHue curHan-wym (OCLL)

B.1.2.4.1 TpeboBaHus

OCLL 6enoro o6pasua u OCLL yepHoro o6pasya fomkHbl 6biTb Gonble unu pasHbl 125,0 MuHuMym B 97,0 % coot-
BETCTBYIOLLMX CIy4aeB B KaxAoi 0bnactn usmepeHus 3saperucTpupoBaHHOro aneMeHTa.

B.1.2.4.2 KpaTtkasa uHgopmauua

CurHanom HasblBaeTca pasHuLla Mexay cpefHUMU BbIXOAHLIMU YPOBHAMMU CEPOro, Nony4eHHbIMWA Npyu ckaHMpoBa-
HWM OObEKTOB C OAHOPOAHLIM HU3KUM U OQHOPOAHLIM BEICOKUM KOI(OMULIMEHTOM OTPaXKEHUS, NPU U3MEPEHUN CPeaHnX
3HaYyeHuid B HezaBUCUMbIX oBrniacTsax paaMepom 0,25x%0,25 floiiva B npegenax Kaxgoi obnactu usmepeHus saperncTpu-
poBaHHOro snemeHTa. LLiymoM HasbiBaeTcs CTaHAapTHOE OTKIOHEHWE YPOBHEH Ceporo B KaXAon U3 STUX He3aBUCUMbIX
obnacTeil aMepeHus.

Bcneacteue aToro, y Kaxgoi napel M3oBpaxeHuid ¢ BEICOKUM U HU3KUM KO3(DULMEHTOM OTpaXeHWUs ecTb ABa
3HaveHus OCLL: ogHo Ha Ga3e cpefHeKBagpaTUHYHOrO OTKITOHEHUS A4S BLICOKOro KOs duLMeHTa OTpaXxeHUs u BTopoe
Ha Ga3se cpefHeKBaZpaTUYHOrO OTKMOHEHUS ANSA HU3KOro KoadpduLmeHTa oTpaXeHus. [ng nony4eHnuss UCTUHHOro noka-
3aTens cpefHeKBapaTU4ECKoro OTKIIOHEHUs BUOMETPUYECKUIA CkaHep HacTpavBaeTcs TakuM obpasom, 4Tobbl cpefHUiA
ypoBeHb ceporo Genoro obpasya 6bin Ha HECKOMNbKO 3Ha4YeHWA HUXKe caMoro BbICOKOro MokasaTens YpoBHSA Ceporo s
ZaHHoro GMOMETpPUYECKOro cKaHepa, a cpefjHUN YpoBEHb Ceporo YepHoro obpasua Gbin Ha HECKONMbKO YPOBHEN BblLLE
CaMOoro HU3KOro nokasaTens YPOoBHsI Ceporo Af1s JaHHOro GuoMeTpu4ecKoro ckaHepa.

B.1.2.5 OgHOpofHOCTb YPOBHEN Ceporo

B.1.2.5.1 TpeGoBaHne kK O{GHOPOJHOCTH CMEXHbIX CTPOK 1 CcTONOLoB

He meHee 99,0 % cpefHWUX 3Ha4YeHMW YpOBHER ceporo ABYX CMEXHbIX CTPOK WNK cTonbuos AnuHol 0,25 goiima
B npegenax kaxgoi otobpaxaemoll obnacT 3aperncTpMpoBaHHOro arieMeHTa He AOMKHbI OTnu4vaTkes bonee YeMm Ha
1,0 ypoBeHb CEPOro Npu ckaHWpoBaHWU OObeKTa ¢ OAHOPOAHOW HU3KOW OTpaxarowen cnocobHocTbio U Gonee Yem Ha
2,0 ypOBHsi Ceporo npu ckaHUpoBaHMKM 0BbeKTa C OHOPOAHOI BLICOKON OTpaxatowwen CNoCOBHOCTLIO.

B.1.2.5.2 Tpe6oBaHune kK OQHOPOAHOCTU CPEAN NUKCENein

YpoBEHb CEPOro Kaxaoro oTaensHoro nukcens ana 99,9 % scex NUKcenen B Kaxaoi HezaBucMMoi obnactu pas-
mepom 0,25x0,25 gtoiiMa, pacronoXeHHoi B npefenax otobpaxaemoit obnactu 3aperucTpupoBaHHOrO afeMeHTa, He
LOSMKEH OTNMYaTLCA OT cpefHero 3HaveHus Gonee Yem Ha 22,0 ypoBHSA ceporo Npu ckaHnposaHum obbekTa ¢ OfHOPOAHOM
BLICOKOW OTpaxatoLeil cnocobHoCThHIO M Bonee YeM Ha 8,0 ypoBHel ceporo nNpu ckaHupoBaHuW obbekTa ¢ O4HOPOAHOA
HWU3KOW OTpaxaloLyei cnocobHOCTbIO.

B.1.2.5.3 Tpe6oBaHue K 0O4HOPOAHOCTU Manol obnactu

CpegaHuve 3HaYeHUs ypoBHeli ceporo AByx HesaBUMCcUMBbIX obnacTteit pasmepom 0,25x0,25 gloiima, pacrnonoXeHHbIX B
npegenax otobpaxaemoil obnacTu 3apermcTpMpOBaHHOMO 3MeMEeHTa, He AONMKHbI OTNnYaTbes 6onee Yem Ha 12,0 ypoBHeit
Ceporo Npu ckaHUpOBaHUKM O0bbeKTa C OfHOPOAHON BLICOKOW OTpaxatoweil cnocobHocThio U Gonee Yyem Ha 3,0 ypoBHA
Ceporo Npu ckaHUpoBaHWM 06beKTa C OAHOPOAHOW HN3KOI OTpaXatoLei cNOCOBHOCTbLIO.

B.1.2.5.4 Kpatkas uHcdpopmaLus

MN3MepeHUs1 NpOBOASATCS HAa MHOXECTBE He3aBUCUMbIX TeCTOBbIX obrnacTell, OCHOBbIBasCb Ha MPUHLMNE nocne-
[0BaTENLHOrO NPOXOXAEHUS KaXAOro 3aperucTpupoBaHHOro anemeHTa. (Bca obnacte peructpauumu GuomeTpu4ecKkoro
ckaHepa, Kak NpaBUno, CYNTAETCHA efUHCTBEHHOW 06nacTbio 3aperncTpupoBaHHOMo arleMeHTa).

Ons nony4yeHns UCTUHHOTO NokasaTens cpefHeKBaApaTUMHOTO OTKNOHEHNst BUOMETPUYECKUI CKaHep HacTpausaeT-
¢ Takum o6pa3soM, UTobbl cpefiHUiA ypoBeHb ceporo H6enoro obpasua 6bin Ha HeCKOMNBbKO 3HAaYEHMIA HUXE CamMOoro BbICOKOro
nokasaTens ypoBHs ceporo Ansi GUOMETPMHECKOro ckaHepa, a CpefHuii ypoBeHb ceporo YyepHoro obpasia 6bin Ha He-
CKONBKO 3HaYeHU BhILLIE CaMOrO HU3KOrO NOKa3aTensl ypoBHSA ceporo Anst GUOMETpUYECKOro ckaHepa.

B.1.2.6 Ka4ecTBO M306paxeHus oTnevaTka nansua

BromeTpuyeckuii ckaHep fomkeH o6ecnevnBaThb BEICOKOE Ka4eCTBO PErMCTPUPYEMbIX UM U30BpaxeHuin oTnevar-
KOB NanblLeB; Ka4eCTBO OLEHMBAETCS Ha OCHOBaHWUK criefyroLnx TpeGoBaHui.

B.1.2.6.1 TpeboBaHue K JUHAMUYECKOMY AWana3oHy M3o6paxeHUi oTrnevaTKkoB nansLes

He meHee 80,0 % 3apeructpupoBaHHbIX M306paxeHuid OTNEYaTKOB MarnbLEeB AOMMKHL UMETb MHaMUYeCKUiA Auana-
30H He MeHee 200 ypoBHeii ceporo. He MeHee 99,0 % usobpaxeHuit JOMKHbI UMETb AUHAMUYECKUIA AUana3soH He MeHee
128 ypoBHel ceporo.

B.1.2.6.2 Kpatkas uHcgpopmarusn

CuUCTeMBbl CKaHUPOBaHUA Ha NyHKTax perucrpauun n3obpaxeHuid oTnevaTkoB nNanbLUeB NO3BONAKT perynupoBarb
AWHaMUYECKNiA Auana3oH n3o6paxkeHUi, Tak Kak OCHOBLIBaIOTCA Ha NPUHLMNE NocneaoBaTeNnbHoOii pernctpayum obbLekTo
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Unu KapT. PerynupoBaTtb AWHaMUYECKWA Anana3oH M3obpaxeHnii MOXHO, HanpuMep, NpaBUnbHLEIM 06pa3oM npokaTbIBas
NOKPLITHIN KpacsALMM BELLECTBOM Nariel Unu perynmpysi CTeneHb Haxkmma Ha pabouyto NoBepXHOCTb BUOMETpUYecKoro
cKkaHepa.

B cuctemax, o6pabaTbiBatolymx KapThbl OTNe4aTKoB NanbLeB pasfuyHbIX TUMOB U M306paXeHUsa pasfiMyHoro kave-
CTBa, aBTOMaTW4eckas afanTuBHasa ob6paboTka ABNsAeTCA HeobXxoAUMONA. 8-6UTOBOE KBaHTOBaHWE rpajauuii ceporo Ans
ManoKOHTPacTHbIX M306paXkeHnin oTneYaTKoB nanbLes Heobxogumo Anst Gonee onTUManbHOro NpescTaBieHns NOHWXKEH-
HOro AuHamu4eckoro ananasoHa 6e3 3Ha4MTENLHOMO HaCkILLEHUS.

Mog AMHaMUYECKUM AMana3oHOM NMOHUMAaETCs YNCIO YPOBHEN Ceporo, CoAepXalluXcs B cUrHane; AuHaMuyeckuii
JAnanasoH u3MepsieTca B npegenax obnactu oTneyatka nanbLua, UCKIOMas NPUCYTCTBYHOLMIA Ha u3oBpaxeHun Genbii
hOH, a TakKe TMHUK, paMKU U TEKCT chopMaTa KapTel. CobniogeHne GUOMETPUHECKMMU CKaHepaMK JaHHbIX TpeboBaHuii K
AVMHaMUYeCKOMY AnanasoHy AOMHKHO BbiTb NPOBEPEHO NPU NOMOLLM CTaTUCTUYECKH cTpaTuduumpoBaHHoro Habopa kapT
C M306paxeHnsAMM oTne4aTKoB nanbLeB. [nsa UCNbITaHUA CKaHEPOB KapT C MEXaHU3MOM aBTOMAaTUYECKOW Noaadmn LoKy-
MEHTOB TECTOBbLIA Habop KapT ¢ U3oBpaxkeHUs MU OTNEHaTKOB NanbLEB MOXET BKIto4aTb B ce6f KapTel, NapaMeTphbl KOTO-
PbIX OTHOCATCA K TUMY «CMOXHLIX ANA 06paboTku», HanpuMep, cCoaepXallux LapanuHbl, 0TBEPCTUSA, CKOBKM, HaKNeeHHble
cpoTorpacuu Mnu nammHauuto. Ons GUOMETpUYECcKUX ckaHepoB OTMNeYaTKoB NanbLeB cobntogeHne AaHHblX TpebosaHwuii
OyneT npoBepsATLCA NpU NoMoLLK HabopoB U30BpadkeHUIA, 3roTOBNEHHLIX U3roToBUTENEM 060PYA0BaHUS.

B.1.2.6.3 TpeboBaHue K apTedaktam 1 aHomanusim n3obpaxeHuii 0OTNeYaTKoB NanbLeB

ApTedakTbl 1 aHOManuu, obHapy»KeHHble Ha N30BpaxKeHUsIX OTMEeYaTKOB NanbLeB, MCTOMHUKOM KOTOPbIX ABMAET-
cs GMOMETPUYECKUIA CKaHep unu Npolegypa obpaboTku n3obpaxeHus, He [OMKHEI B 3Ha4YUTENbHOW cTeneHn Hebnaro-
NPUSATHO MOBNUATE Ha BbINOSHEHWE (OYHKLMIA CpaBHEHUS OTMNeYaTKoB NanbleB U WabnoHoB ANA NPUHATUSA pelleHus 06
WAEHTUdDWKaLMK, Knaccudukaymm oTnevaTkoB nanbLeB, aBTOMaTUYECKOro oOHapyKeHUsi NPU3HaKkoB U obecneveHns
HafeXHOCTM MoucKa Mo BCeit cucTeMe aBToMaTn4eckoi ngeHTUdMKaLmm no oTnedaTkaM nanbsLes.

B.1.2.6.4 Kpatkasa uHcdopmauus

N3oBpaxeHus oTne4yaTKoB MasibLEB MCCMEAYIoTCA B Lensx obHapyXeHUs Hanudusa apTedakToB UNU aHomanui,
UCTOYHUKOM KOTOPLIX SBSIETCA GUOMETPUYECKUI CkaHep unu npoueaypa o6paboTkn n3obpaxeHus; oLieHKa MOXET BKIto-
YaTb B cebs UsMepeHus, HalereHHble Ha ONpeAenerHne YNCIEHHOO BblPaXeHUs CTENEHU UX KPUTUYHOCTU N 3HaYUMOCTU.
WccnepoBaHuio MoryT nogeepratbes apTedakTel U aHOManuu n3 crneayroLlero HenonHoro crmncka:

- nocnegcTausa Wyma, obycrnoeneHHoro subpaumeis;

- peskue nepenagbl CpeAHEro 3Ha4eHUs YPOBHER Ceporo Mexay CMeXHbIMI 3aperucTpUpoBaHHBEIMU ANeMeHTaMu;

- Npo6entl B r1cTorpamMMe YpoBHelt ceporo, To eCTb Hanmuyue HyneBbIX MUKCenei B cpefHUx obnactax ypoBHew
Ceporo unu ux ycedeHue 1o 256 ypoBHeii ceporo;

- CTBIKOBbIE COEAMHEHMNS faTuunKka n3obpaxeHwii,

- LWYMOBbI€ NOoCH!;

- MPOCTYNaHue Knes Ha kapTe;

- HacbIWEHHOCTb YPOBHEN Ceporo.

B.1.2.6.5 Tpe6oBaHue K pe3KOCTU U BOCTIPOU3BEAEHNE MENKUX AeTanei Ha n3obpaxeHusix oTneYaTkoB nanbLes

Pe3kocTb U BOCNPOU3BEAEHUE MENKUX eTaneil Ha n3o6paxeHnUsaX oTne4YaTkoB nanbues, NOMyYeHHbIX Ha BbIXoAe
BUOMETPNYECKOro CKaHepa Uim nocrie npoteaypbl 06paboTkyn, 4OMKHBI UMETL BLICOKWE NoKasaTenu Ans Toro, 4Tobbl 0be-
CNeYnTb BbINONHEHWe hyHKUWIA, YCTaHOBIEHHLIX B naparpade 2 nyHkTa B.1.1.

B.1.2.6.6 Kpatkasa uHcpopmarus

Pe3kocTb U BOCNpOU3BeEeHUE MENKUX AeTarnei Ha n3obpaxeHnsax 0TNeYaTKoB NanbUes, MONyYeHHbIX Ha BbIXOAeE
ckaHepa unu nocne npoueaypbl 06paboTku, MOryT BbITb UCCNEAOBaHbI NPU NOMOLLM NOAXOAALLMX OOBEKTUBHBIX YACTIEH-
HbIX NOKa3saTernei kavyecTsa U3obpaxeHus, a TaKke NOCPEACTBOM BU3YaribHOr0 0CMOTpa LMPOBOro U3obpaxeHus, Bbl-
BEAEHHOro Ha 3KpaH MOHUTOpA.

B.1.3 N306paxeHun oTnevyaTkoB nanbLeB, 3aperMCTPUPOBAHHbLIX KOHTAKTHbIM METOAOM

CTaHaapTHble Habopbl M30bpaXeHWid 0TNeYaTKoB NanbUeB cogepXaT kak n3obpaxkeHus oTnevaTkoB nanbLes, 3a-
PErucTpupoBaHHbBIX KOHTAKTHBIM METOAOM, TaK U M306paxeHns, 3aperucTpupoBaHHble METOAOM NpokaTku. M3obpaxeHus
0TNEeYaTKoB NanbueB, NONyYEHHLIE METOAOM MPOKATKKU, MPUMEHSIOTCA NPU BLINOMHEHNN PYHKLWIA noucka u naeHTUdmnKa-
Uum, a nsobpaxeHnUs oTne4aTkos nasnbLeB, 3aperncTPUPOBaHHBIX KOHTAKTHBIM METOA0M, Kak NPaBuUro, MCNONb3yITCA ANS
nocnegosatenbHoi Bepudukauun. Cuctemel, paspaboTaHHble ANS NPOBEPKU CBEAEHWIA 0 cybbekTe No «U306paxeHnaM
OTNEe4aTKOB NanbLeBs, 3aperuCTpUpoBaHHbLIX KOHTAKTHEIM METOA0M», PETUCTPUPYIOT €AUHCTBEHHDIN Habop n3obpaxeHuit
OTNEeYaTKOB NanbUeB, 3aperucTpUPOBaHHBIX KOHTAKTHBIM METOAOM. [aHHbl Habop u3obpaxeHunii oTnevaTkos nNanbLes,
3aperncTpUpoBaHHbLIX KOHTAKTHLIM METOAOM, AOIDKEH MPUMEHATLCS ANSA NOCnefoBaTenbHOW BepuduKkaummu, noucka u
naeHTudUKkaunu.

PaHblue ka4ecTBO U306paxeHUit siBNsNock HacTosiLeh npobnemMoit Npu NpoBepke AaHHbIX cybbekTa. HekoTopbie
nporpaMmel TpebytoT GonbLIOro Yncra MecT perucTpaLym ¢ ManeHbkuM 06beMOM ANA XpaHEHUs NOoSyYeHHbIX U3obpaxe-
HWIA, YTO YCNOXHAET 06y4eHme.

OCHOBHOI 3aga4eit GUOMETPUHECKUX CKaHEPOB, PEMMCTPUPYIOLLMX KOHTAKTHBIM METOAO0M U306paxKeHNs 0TNe4YaTkoB
nanbueB, ABNAETCA yMeHbLUEHWe HeobxoAnMOoCTU B 0byveHnH, YTOOLI HEONLITHBIE NONBb3OBaTENU MO BCEraa perucTpu-
poBaTb KavyecTBeHHblE U306paxKeHUs OTNeYaTKoB NarnbLeB.

BUOMETpUYECKUIl CKaHep, PErMCTPUPYIOLYMIA KOHTaKTHEIM METOROM M306paXeHUs OTNeYaTKoB Nanbues, AOMKEH
COOTBETCTBOBaTbL BCeM TpeboBaHUAM, ycTaHoBMNeHHbIM B B.1.2, Hapsgy co cnegytowumm TpeboBaHnsMu.
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B.1.3.1 TpeboBaHue Kk npoueaype cbopa GMOMETpUYECKUX AaHHbIX

Cuctema gomkHa npegycMaTpuBaTh NPOCTYyLo Npoleaypy cbopa GUomMeTpUyeckux gaHHbIX.

B.1.3.2 KpaTkasa uHdpopmayma

MpocTasa npoueaypa cbopa GuomeTpudecknx AaHHbIX obecrnevnBaeT HEOMLITHOMY MOMb30BaTEN0 BO3MOXHOCTb
perncTpupoBaTh BbICOKOKAYECTBEHHbIE W306paXeHUa oTnevyaTkoB nanbLleB. CUCTEMBI, PErUCTPUPYIOWUE KOHTaKTHLIM
MeTo0M u3oBpaxeHns oTnevaTKoB NanbLes, OLEHMBAIOTCA MO UX CNocOBHOCTU BbljaBaTb O4MeHb HU3KYHO BEPOATHOCTb
oTKkasa npu pernctpauuu B pabounx ycnosuax. CUCTEMbI ¢ MUHMMarbHOA obracTbio pernctpauuu 3,2 groriMa (B LWWPUHY)
Ha 3,0 Atoiima (B BbICOTY), KOTOpble CNOCOGHLI 3aperncTpmpoBaTk OfHOBPEMEHHO YeThipe Nanbla B BepTUKanbHOM Moso-
XeHuW, ByayT cUMTATLCSA COOTBETCTBYHOLWUMMU TpeboBaHWIo NPOCTOil npoleaypsl céopa GUOMETPUYECKUX AaHHbIX. VHblE
nogxofkl k cbopy GuomeTpudeckux gaHHelx 6yayT TpeboBaTh NpoBefeHUA 0COBbIX UCNBITAHWIH N COCTaBNEHUA cnewuu-
anbHOi AOKYMEHTaLuUK.

B.1.3.3 TpeboBaHuWe k BepuduLMpyeMbIM AaHHLIM O NOCNEA0BaTENbHOCTUA NanbLUes

Mcnonb3ayeMblii MeTog perucTpauun n3obpaxeHnii oTnevaTkos nansLeB JOMKEH NPUBOAUTL K O4EHb HU3KOW BEPO-
ATHOCTU OWNGKM NpuW onpeAeneHn NopsAKoBoro HoMepa nanbsla.

B.1.3.4 Kpatkas uHdopmauus

Mpoueaypa cbopa BUoMeTpUYECKUX faHHbIX ANA cucTeM, paboTalowmx ¢ n3obpaxeHUamMU oTNeYaTkoB nanbues,
ByAeT oLeHMBaTLCA MO ee CNOCOBHOCTU 3aperncTpMpoBaTh BepUdULMpyeMble AaHHbIE O NOCNEA0BaTENBHOCTU NanbLes.
CucTeMbl ¢ MUHUManbHOR obnacTeio perncTpauuu 3,2 aroima (B LWMpUHY) Ha 3,0 AloiiMa (B BLICOTY), KOTOpble CNOCOGHbLI
3aperncTpupoBaTb OAHOBPEMEHHO YeThIpe Narnbla B BEPTUKANbHOM MONOXKEHUH, ByayT cHATATLCA COOTBETCTBYHOLLMMM
TpeboBaHWsIM 0 nocrefoBaTenbHOCTU NanbLes. MHble noaxofbl k céopy GUoMeTpuyecknx faHHbix 6yayT TpeboBaTtb npo-
BefeHUA 0cobbIX UCTbITAHWIA U COCTaBMEHUs cnelnansHol JOKYMeHTauuu.

B.2 Cneuudmkauma kayectsa U3obpaxeHus Ana sepucpmKaLmm NMYHOCTH

B.2.1 O6wune nonoxeHus

JaHHble cneuuduKkaLuy NpUMEHUMBI K YCTPONCTBaAM perucTpaummu usobpaxeHuin oTneyaTkoB nanbLles, KOTopble
CKaHWPYIOT U PErUCTPUPYIOT, NO KpaliHel Mepe, O4MH oTnedaTok Nanbla B UudpoBoM Buae. [JaHHble cneyudukaymum npe-
[LOCTaBnsOT KpuTepun Ans obecrnedeHust Toro, 4Tobkl KauecTBO M306paXeHWiA, codiaBaeMelx Nog06HLIMU YCTpOUCTBaMu,
ObINO JOCTATOMHO BLICOKUM ANS NpearnonaraeMoit obnact NpUMEHEHNSA; OCHOBHON 0BGNacTbio NPUMEHEHUs SABNSAETCA
ayTeHTUdMKaLMA NOCPEACTBOM CpaBHEHUS U30BpaXKeHMii 0TreYaTkoB nanbLUeB OAUH-K-04HOMY. BMomeTpuyeckuii ckaHep
LLOJKEH perncTpupoBaTh 3obpaxeHns ¢ BbICOKOW TOHHOCTLIO BOCMPOU3BEAEHNUSA FEOMETPUYECKUX Pa3MEpPOB, MENKUX Ae-
Tanem, XopoLleil pesKocTbto, paBHOMEPHBIM pacnpefeflieHNeM YPOBHEW CEporo U UMETb AUHAMUYECKUIA Anana3oH ¢ HWU3-
KAMW LLYMOBBIMW XapaKTepucTukamun. N3obpakeHns JomKkHbl BbITe TOYHBIMU NPEACTaBINEHUAMU UCXOAHBIX OTNEYATKOB
naneueB 6e3 kaknMx-nnbo 3Ha4nTeNbHbLIX apTedakToB, aHOManui, NOXHLIX AeTanei UM BUAMMBIX NOCNeACTBUIA BOCCTa-
HOBreHuUa usobpaxeHus. OxuaaeTcs, YTo BUOMETPUYECKNIA CKAaHEP CMOXET Co3AaBaTh U306paXeHUs oTNe4aTKoB nanb-
LieB XOpoLUero ka4ecTsa 41 oYeHb BorbLlIoro npoLueHTa nonb3oBaTerieil, HECMOTPSA Ha MOMHbIA AUanasoH BO3MOXHBIX
U3MEHEHWUI BHELLHWX YCMOBUIN, XapaKTepHbIX ANd npegnonaraemoii o6rnactm NPUMEHEHNS.

B.2.2 TpeGoBaHus

MeToaunka WCMbITAHUA Ha COOTBETCTBME AaHHLIM TpeboBaHMAM BLIXOAAT 3@ paMKu HACTOALLEro NPUNOXEHUA.
OocTyneH npumep cneyudpukaymn UcCNbITaHUA, KOTOpas MO3BOSISIET NPOBOAUTL UCMBITAHUA Ha COOTBETCTBUE AaHHOM
cneuudrKaLmm kadyecTsa nsobpaxeHus [8).

MpoBepka cooTBeTCTBUA BUOMETPUYECKOro ckaHepa TpeboBaHMsIM JoIKHa B NEpBYIO ovepedb NPOBOAUTLCA C UC-
nonb3oBaHUEM MeTofa UCMLITaHWUA, TO €CTb NPOBEPKU NOCPEACTBOM MOCIEA0BATENbHOMO BLINONHEHNA AaHHOMO NyHKTa ¢
AOCTaTo4HbIM HAabopOM MHCTPYMEHTapusa ANsA 4eMOHCTpaLun COOTBETCTBUS 3afaHHBIM YUCNEHHBIM KpuTepuam. Buome-
TPUYECKUIN CKaHep AOIKEH NoABEpraTbCA UCNLITAHWIO HA COOTBETCTBME TpeboBaHUAM B CTaHAApPTHOM pabodem pexume
CO creflyoLMMn BO3MOXHBIMU UCKNIOHEHUSAMU:

1) ecnu BuomeTpuYEeckunii ckaHep UMeeT hYHKLUMIO 3aLlWUThl OT NOAMEHBI TAKOro TUNA, YTO AOMNYCKAETCA perucrpa-
Lmsa n3obpaxeHuid TONbKO HENOCPEACTBEHHO C NanbLua, TO AaHHas PyHKUUS AoMmkHa ObiTb OTKNOMEHa UNKU NponyLleHa
npu paboTe B pexuMe ucnbiTaHusAs obbekTa;

2) ecnu npun cTaHfapTHOM YHKLUUOHUPOBAHUM BUOMETPUYECKOTO CKaHepa BbIXOAHLIE AaHHbIE He ABNSAIOTCA MO-
HOXPOMHbLIM U306paxeHWeM B rpagauusx ceporo, Hanpumep, YepHo-bernoe usobpaxeHue, Habop KOHTPOMbHBIX TOYEK,
LBeTHOe usobpaxeHue 1 T. Ji., TO B TECTOBOM pexume GuomeTpudeckuii ckaHep HeobxoanMMo HacTpOUTb Takum 06pasomM,
4yTO6bI Ha BLIXOAE MONyYaTb MOHOXPOMHOE U3obpaxkeHue B rpajaLusix ceporo;,

3) uHble YHKUMM cTaHAapTHoro pabodero pexuma GUOMETPUHECKOrO CKaHepa, KoTopble noxoxu/conoctaBUMbl/
aHanornyHbl TeM, YTo NpeAcTaBneHbl B NyHKTax (1) U (2), AOMKHbI ObITh OTKITIOHEHDI.

B Tabnuue B.4 npepcraBneHbl HEKOTOPLIE OCHOBHLIE TpeboBaHUsi K BUOMETPUYECKUM CKaHepaM, PerncT pUpyoLLMM
n306paxeHna OTAENbHLIX OTNEYaTKoB NanbLes.
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MapameTp

Tpe6oBaHue

Paamep pernctpupyemoit obrnactu

>12,8 MM B LUMPUHY U > 16,5 MM B BbICOTY

HeiicTBUTENbLHAA onTMYeckas unu cobcTBeHHast YacToTa
NPOCTPaHCTBEHHOW AUCKpeTU3aLmm (YacToTa HaiiksucTa)

> 500 nukceneii/atoliM B HanpaeneHUn CTpok U cronéuos
fartuuka

OTKNOHEHNe YacToThl I'IpOCTpaHCTBEHHOVI AUcKpeTusaumun

OT 490 nukceneit/groiim go 510 nukceneii/aloiim B Hanpas-

NeHUN CTPOK W CTONBLIOB JaTunKa

CnocobHOCTb Norny4aTk Ha BbIXofe 6UOMETPUYECKOro cka-
Hepa MOHOXPOMHOe U3oBpaxeHue ¢ 8 6utamn Ha NUKcensb,
256 ypoBHsiMK ceporo (4o noboro npouecca cxatus U3o-
OpaxeHus)

Tun naobpaxeHus

MM — MUMNUMETPBI;

nuKkcenen/atoiM — nukcenen Ha goiMm;

> — Gonblue UK pasHo.

B.2.2.1 MeomeTpuyeckasi TOHHOCTb

B.2.2.1.1 Tpe6oBaHue K Nonepe4HOMY HarnpasneHuo

LLiTpuxoBass Mupa ¢ nNpocTpaHCTBEeHHO YacToTol 1,0 Mapa NUHWIA/MM perncTpupyeTcs Kak B BepTUKanbHOM, Tak
W B rOPU3OHTaNbLHOM HanpaeBneHun NUHUA. ABGCOMIOTHOE 3Ha4YeHue pasHULbl Mexay PakTUYeCKUM U U3MEePEeHHBIM Ha
n306paKeHNN paccTosHUEM MeXay napanmenbHbeIMU TIMHUAMKU 06beKTa He JOIMKHO MpeBbIaTh NPEeACTaBNEeHHbIX HUXe
3Ha4YeHWn aAns He MeHee 99 % UcnbITaHWA, NPOBELEHHbIX B KaXA0M U3 BYX OPTOroHarbHbIX HanpaBneHui.

D <0,0013, ans 0,00 < X< 0,07,

D <0,018X, ana 0,07 = X <1,50,
rae D=|Y-X],

X — felcTBUTENBHOE paccTossHUe Ha MUpe;
Y — n3MepeHHoe paccTosiH1e Ha n3obpaxeHuu;
D, X, Y npeacTaBneHsl B gloiimax.

B.2.2.1.2 TpeGoBaHue K NpogorbHOMY HarpaBlieHUuto

LLITpuxoBasa Mupa ¢ NpocTpaHCTBEeHHOW YacToToh 1,0 Napa NUHWIA/MM PErncTpupyeTca Kak B BEpPTUKanbHOM, Tak
W B rOPU3OHTalNbHOM HanpaBreHun nuHuid. MakcumanbHoe 3HavYeHue pasHWUubl B FOPU3OHTaANbHOM HanpaBneHun (AnNs
BePTUKamnbHbIX JIMHUIA) U B BePTUKANIbBHOM HarnpasrnieHun (AN1A FOPU3OHTaNbHbLIX NMUHUIA) MeXAY pacnonoXxeHuem niobbix
[BYX TOYEK BZOMb OAHOMW NTMHUM Ha paccTossHUK Ao 1,5 AlolMOB He A0MKHO nNpeBbiwaTh 0,027 atoiiMa Ana He MeHee 99 %
UcnbelTaHuit, NPoBEAEHHLIX B YKa3aHHOM HarnpaBneHum.

TpeboBaHusi kK nonepeyHoMy U NPOAOSILHOMY HanpaBleHUAM MOryT 6biTb NPOBEPEHbI NOCPEACTBOM METOAA KOHTPO-
s BMECTO M€eToAa UCNbITaHWUS B TOM cryyae, ecnu 6uomeTpuyeckuii ckaHep obnagaet BceMn NPeacTaBNeHHBIMUA HUXe
XapaKTepuCcTUKaMn, CONpOBOXAaloLLMMUCH COOTBETCTBYHOLLE AOKYMEHTaLUEN:

- cosfaHue noaxogsillei pelleTku POHKM ¢ npocTpaHCcTBeHHOW YacToTol 1,0 napa NUHWIA/MM, NOCPEACTBOM KOTOPON
6GroMeTpuyeckuii ckaHep ByfeT cosfaBaTb U3obpaxeHUs AN usMepeHnii, TpebyeT YpesBblHaHbIX YCUNUIA U pecypcoB;

- AaTyuK npegcraenseT coboil ABYMepHyI0 MaTpuLy (MOBEPXHOCTHYIO pelleTKy) Ha MNOCKOA (He UCKPUBNEHHOW)
NoBepXHOCTH;

- areMeHTLl BUOMETPUYECKOro ckaHepa 1 NasnbLibl HAXOAATCA B HENOABUXHOM COCTOSHWUM B NpoLecce perucTpauun
oTnevarka;

- MeXay nanbLUeM U AaT4MKOM He pacrosioXXEHO HUKaKWX annaparHbiX aNeMeHToB GUOMETPUYECKOro ckaHepa (Ha-
npuMep, fIMH3 UM NPU3M) 3a UCKIIOYEHNEM MeMbBpaHbl Ha NOBEPXHOCTU AaTynKa, KoTopas, NPU €€ Hann4umn, He U3MeHsAEeT
reomeTputo n3obpaxaemMoro nanbLa;

- HUKaKoW Tun o6paboTkn curHarna, NPUMEHEHHBIA K 3aperMcTpMpoBaHHOMY M300paXeHUto oTnevaTka nanbua, He
M3MEHSAET reOMETPUIO N306paXeHns oTnevaTka nanbLa.

B.2.2.1.3 KpaTkasa uHcdpopmarus

LLirpuxoBoi Mupoi aensieTcs peluetka POHKW, KoTopas COCTOUT U3 NIMHWIA OfUHAKOBOW LWNPUHLI N MPOCTPAHCTBEH-
HOro NPSIMOYrofibHOro curHana Yactotoi 1,0 napa NMMHWIA/MM, C BEICOKOW KOHTPaCTHOCTBLIO U PE3KUMUN KpasiMu.

FeoMeTpuyeckasa TOMHOCTb B NONEPEYHOM HanpaBneHun U3MepsaeTcs B NonepevyHoM HanpasneHun nsobpaxaemblx
TNINHWIA pelueTkn POHKKU, KOTOpble OXBaTbLIBAIOT NpaKkTUiecku Bcto obnacTb peructpauyun usobpaxeHus. JaHHoe Tpebosa-
HUe COOTBETCTBYET TOMHOCTU onpeaenenns koopauHar + 1,8 % ansa paccroaHuii ot 0,07 go 1,5 aroiimoB 1 + 0,0013 gtoiima
(2/3 nukcens) Ana paccToAHWUN MeHble unu paBHbix 0,07 Aloiima. 3TU U3MepeHUs Takke NPUMEHSIOTCA ANS NPOBepKu
TpeboBaHWUA K AONYCTUMOMY OTKINOHEHWIO YacTOThl NPOCTPAHCTBEHHOW ANCKPETM3aLIMM BUOMETPUYECKOro cCKaHepa, npea-
cTaBneHHomy B Tabnuue B.4.
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leomeTpuYeckas TOMHOCTb B MPOJOMLHOM HanpaBneHU N30BpaxeHNs U3MEPAETCH BLOSMb KaXKA 0 MMHUN peLUeTKM
PoHku. HanpumMep, ANs npeAcTaBneHHOR FOpU3OHTaNbHOR NIMHUU U306 paxeHUs, MakcMMarsHoe 3HaYeHe pasHULbl MexX-
[y To4KaMu nepecedeHnss LaHHOW NMMHUN ¢ BEpTUKarnbHOA U rOPU3OHTaNbHOW OCAMM, U3SMEPEHHON B HECKOMBKUX TOYKaxX
BAOMb TIMHUMW, CpaBHUBAETCA C MakCMMarbHO LOMNYCTUMBIM 3Ha4Y€HUEM pasHULibl (aHANOMMYHO AN BEPTUKANbHOR MMHUN).
HaHHoe TpeboBaHue Heobxo4MMO M rapaHTUK TOro, YTo MoAyLlkoobpasHoe, BovkooBpasHoe Unu UckaxeHue ApYroro
BUAa B OCHOBHoI oBnacTu uccrneoBaHus, TO €CTb Ha OfHOM OTNEeYaTKe OAHOro NanbLa, He CrIULLIKOM BEMUKO.

B.2.2.2 [NpocTpaHCcTBEHHO-4YacToTHasA xapakrepuctuka (M4YX)

B.2.2.2.1 TpeboBaHus

NamepeHne MUX AomKHO NPoBOJWTLECH Kak C UCMONb3oBaHMEM BUTOHaNbHOW BbICOKOKOHTPACTHOMN LUTPUXOBOM
MWpELI, KoTopasa AaeT B pesynsrate YKX GMOMETPUYECKOro ckaHepa, Tak U C UCMOMNb3OBaHWEM CHYcOUAansHON MUPHI,
KoTopas no3BonseT nonyy4nte GV GuomeTpuyeckoro ckaHepa. Ecrnv 6uomeTpuydecknii ckaHep He cnocobeH Ucnonb3o-
BaTb HU LUTPUXOBYIO, HW CUHYCOUAAmNLHYIO MUPY, HanpuMep, HA ofHa U3 faHHbIX MUP HE NO3BONAET NONYYUTL NpurogHoe/
namepumoe nsoBpaxeHne, To Ans namepeHus GIIM MoxeT BbITb UCNOMNL30BaH KOHTYPHBI 06bekT. !

3HauveHuns OMNM 1 YKX gomxHel 6biTb 6onblue UK paBHbl MUHUMAarbHBIM 3Ha4€HWAM KOHTpacTa, KoTopble onpeae-
nsaTes ypasHeHneM B.3 (ana UKX) unu ypasHeHuem B.4 (gns ©MM) ans auanasona vactot oT 1,0 ao 10,0 nap NnuHWiA/MmM
B HanpaBneHUW CTPOK M cTONBLIOB faT4uKa 1 B Ntoboi YacTu obLlei obnactu peructpauun. Hu ogHo U3 sHaueHuit OV
unu YKX, BeluucneHHoe Ana fuanasoHa vactoT oT 1,0 go 10,0 nap NUHWA/MM, He AOMKHO NpeBbiWaTh 3HavYeHne 1,12, a
Mony4YeHHOE Ha BbIXOf e M30bpaxeHue He JOIMKHO UMETh 3Ha4YnTerNbHoro adpdpekra HanoxeHWsa 4acTor.

UKX == 5,71711E-05 x f4+ 1, 43781E-03 x f 3 — 8,94631E-03 x f2— 8,05399E-02 x f + 1,00838: (B.3)
®MM = — 2,80874E-04 x f 3 + 1,06255E-02 x f2 - 1,67473E-01 x f+ 1,02829. (B.4)

MpuMedaHUWe — YpaBHeHnA fencteuTensHsel gna f = ot 1,0 go 10,0 nap nuHUA/MM.

Tabnwuuya B.5— TpeboeaHua k YKX n OMM Ha cTaHgapTHBIX YacToTax UCTbITaHUs

YacToTa (f), Nap NUHWA/MM, Ha nno- MuHUManeLHoe 3HavyeHue KOHTpacTa YKX ¢I":AI\;IA ﬁﬁﬂaimzzi::::s::i;ﬁ;:g:;;b_
CKOCTU 06beKTa NP1 MCNONBL30BaHWUK LLITPUXOBOW MUPbI HOi MVIDb! MM KOHTYPHOTO 0BbeKT
1,0 0,920 0,871
2,0 0,822 0,734
3,0 0,720 0,614
4,0 0,620 0,510
50 0,526 0,421
6,0 0,440 0,345
7,0 0,362 0,280
8,0 0,293 0,225
9,0 0,232 0,177
10,0 0,174 0,135

B.2.2.2.2 KpaTkaa uHgopmMaumsa

BepxHuiA npegen 3HaveHUs1 KOHTpacTa 1,12 ucnonb3yetca Ans npeaoTepawieHnn obpaboTku n3obpaxeHus, KoTo-
pas NpUBOAUT K Ype3MEPHOMY MOBLILLEHUIO PE3KOCTU FPaHnL, YTO MOXeT 06aBUTL Ha U306paxeHne NoXHbIE AeTany.

HanoxeHue 4actoT MOXET BbiTb U3y4eHO NOCPEACTBOM YUCNEHHOro aHanusa (Hanpumep, aHanus dypbe) u, Ans
CHHycomuanbHbIX UNKU LUTPUXOBLIX W30OpaxeHUi, BU3yanbHOrO ocMoTpa UudpoBoro msaobpaxeHus, BbIBEAEHHOMO Ha
3KpaH MoHuTOpa. [IpMHATO cuUTaTb U NMpU3HaBaTb, YTO HANOXEHWE YacToT, BOZHUKAIOLLUE BCIEACTBUE MPOPEXMBaHUS,
YacTo Hen3beXHO Ha BLICOKUX YacToTax, HO HanoXeHWe 4acToT, BO3HUKaloWwee BCNEACTBUE MOBLILLEHUS YacToTbl A1C-
KpeTusayuu, HeonycTUMO HU Ha KaK1x YactoTax B npegenax 4YactoTol Haiksucra. Mupa MoxeT 6biTb M3roToBMeHa U3
noboro MaTepuana u Ha noboil ocHOBe, NPUroAHOW ANA NPOBEASHUS U3MePeHUs Ha JaHHOM BMOMETPUYECKOM cKaHepe,
paboTalowemM B pexume OTpaKeHUs, MPoMyckaHUs Unu NoboM ApyroM pexuMe nepefiadn curHana Kak B ABYX, Tak U B
Tpex UsMepeHusXx.

Ecnu cBsA3b Mexay BEIXOQHBEIMUA YPOBHSIMUA CEPOro U BXOAHBIMU YPOBHAMU CUrHara ABMSETCA HEMUHENHOM, To ecTb
XapaKTepuUcTuKa Bxoga/Bbixofa BUOMETPUYECKOro CKaHepa SBNAETCA HEMUHENHOWM, 3TO JOMKHO 6bITb COOTBETCTBYIOLLIMM
obpasom yuTeHo npu BeluucrieHun OINMM unu YKX. [PMNM 1 YKX cTporo onpegerneHbl TONMbKO ANs JIMHEHAHON UNW NuHea-
pU30BaHHOW CUCTEMBI].

1) Ecnvn nocToBepHO 0BHapYXEHO, YTO HU CUHYCOMAANbHAS, HU LUTPUXOBAs MUPA, HN KOHTYPHLIA OGBEKT He MoryT
6bITb UCNONB30BaHbLI AN KOHKPETHOrO BMOMETPUYECKOrO CKaHepa, [onyckaeTcsl MCnonb3oBaHue Apyrux METOA0B U3Me-
peHuna M4YX.
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He Tpebyetcs, 4Tobbl YKX nnn GIMM 6b1nu nonyyYeHsbl Ha KOHKPETHBIX YacToTax, CMMCOK KOTOPLIX NPeACcTaBreH B Ta-
6nuue B.5; ogHako, YKX nnu ®INM gomkHbl oxBaTbiBaTb BECh JUanasoH NpeAcTaBneHHbIX B CMUCKe YacToT U CoAepXaTb
YacToThl, 3Ha4YEHNS KOTOPLIX NPUBIMKEHEI K KaXA0W U3 NepeYnCrIeHHbIX YacToT.

CuHycouaanbHas Mupa — CepuitHO NPOU3BOANMbBIE CUHYCOMAalbHBIE MUPbI, Kak NpaBuno, cogepxar kannbposou-
HYIO CTYNeHYaTyto MOHOXPOMHYIO LWKany ANs U3MepeHUs XapaKTepucTuku Bxofa/seixofa GuomMeTpudeckoro ckaHepa, a
TakKe CUHycouaanbHble 3Ha4YeHUst KoHTpacTa obpasua, NPUMeHsAeMble AN HOpManusauun 3HadyeHuid KoHTpacTa Ha Bbl-
Xofe cKkaHepa Ana nonydveHua Grm.

LLiITpuxoBas M1pa [OMKHa cofepXaTb JOCTAaTOMHOE YNCTO NapannenbHbIX Nap MMHUA ANA KaX40W NPOCTPaHCTBEH-
HOI YacToThl, YTO nomoraeT obecnednTb perucTpauuio Npu onTUManbHOM ha3npoBaHUK ckaHepa-ob6bekTa U cnocob-
CTBYET NpoBefeHNI0 UCCef0BaHNs NOTeHLUMANbHOrO HanoxXeHus YacToT. LLUTpuxoBas Mupa Takke AOoXHa cofepxatb
HW3KOYaCTOTHEI KOMNOHEHT (MeHee 0,3 nap NWHWIA/MM), Kak, HanpUMep, ofHa WWpoKas NMHWUA, obnagatoLias Takoi xe
ONMTUYECKOW NNOTHOCTLIO, YTO W ApYrue NUHUK (Mcnonb3yemasn Ans HopManuaauuu).

Ecnu 6GuomeTpuYeckuini ckaHep UMEET HeNMHEeHYI0 XapaKTepUCTUKy, To Ans JOCTUXEHUA SPdEKTUBHLIX 3HAYEHWIA
KOHTpacTa LUTPMXOBOro M306paxeHns HeobxoaMMO UCMONB30BaTb NPOLIEAYPY, aHanorMyHyo NPUMEHAEMONR AnNs CUHYCO-
ngansHoi 06paboTku.

M4YX camoit LUTPUXOBON MUPLI MOXET BbiTb HEU3BECTHa. B TakoM criy4yae 3Ha4YeHUst KOHTpacTa NUHWIA Ha BbIxoge
BuomMeTpuyeckoro ckaHepa (B obnactu nsobpaxeHus Uun, ecrnu xapakTepucTuka HennHeliHas, B obnacTu o6bekTa) Hop-
Marnu3yrTcsa 3Ha4eHUSAMN KOHTPacTa BbIXOAHBIX NIUHWIA C NPakTUHECKU HYNeBON YacToTOW, YTO NPUBOAMUT K MpUemMneMomy
nokasatento YKX 61nomMeTpn4eckoro ckaHepa.

KoHTypHbIl 06bekT — BbluMcneHne PrM nsobpaxeHHOro KOHTYPHOro o6beKkTa OCyLLEeCTBAETCA COrfacHo cooT-
BeTcTBYIoWeMy cTangapTy MCO [11]. KoHTyp obbeKkTa pacnonaraetcs nog yrnom 5,2° noovyepenHo B HanpasneHun CTPoK
u ctonbuoB fatyunka. Ecnv GuomeTpudecknii ckaHep MMeeT HeNMMHEWHYI XapaKTepPUCTUKY, TO HEeIMHEeAHOCTb JOMmKHa
ObITb U3MepeHa U y4TeHa NpU BelYUCNEHUSAX. BblYUCeHHbIe BbIXOAHbBIE 3HAYEHUA KOHTpacTa HopManuayrTes 40 3Hade-
Hus 1,0 Ha HyneBOW YacToTe (NOCPEACTBOM JefeHus Ha nnoLasb MyHKUUN pasMbiBAHUS JIMHUK), YTO NPUBOAUT K MpUemM-
nemomy nokasatento M GuomeTtpudeckoro ckaHepa. Ecnu MNYX koHTypa o6beKTa U3BECTHa, TO AalnbHelLlee AeneHue
Ha JaHHyt PYHKLMIO OCYLLECTBNAETCA ANs nonyyeHns 6onee TouHbIX nokasartenei OV GuomeTpuyeckoro ckaHepa.

KoHTYypHbIA 06BbeKT JOIKeH cogepxaTb Kak MUHUMYM B KOOPAUHATHLIE METKM, NPU NOMOLLU KOTOPbIX MOXHO Bbl-
YNCIUTb MacluTab n3obpaxeHUsi B HarnpasieHW MONepPeYHOM KOHTYPY B MUKCENSX Ha AHOAM.

B.2.2.3 OgHopogHOCTb YPOBHEN ceporo

B.2.2.3.1 TpeboBaHune K OAHOPOAHOCTUA CMEXHLIX CTPOK U CTONOL0B

He meHee 99,0 % cpefHWX YPOBHEN Ceporo AByX CMEXHbIX CTPOK unu ctonbuos anuHoi 0,25 giloiima B npefenax
Kaxg o obrnacTu peructpaLum He JOIMKHbI oTNnYaTbea Bonee 4eM Ha 1,5 ypoBHA ceporo Npu CkaHMPOBaHWN PaBHOMEPHO
TeMHoro-ceporo o6bekTa 1 6onee Yem Ha 3,0 ypoOBHS ceporo Npu ckaHWpPoOBaHUM PaBHOMEPHO CBETAIOro-ceporo obbekTa.

B.2.2.3.2 TpebosaHune K 04HOPOJHOCTU MEXAY MUKCENAMU

YpOBEHb CEPOro KaXKAoro OTAENbLHOIo NUKcens Ans He MeHee 99,0 % Bcex NUKcenei B Kaxaon He3aBUcMMoli obna-
cTn pasmepom 0,25x0,25 gloiiMa, pacnonoxxeHHoW B npeaenax 06nactu perncTpayunu, He JOoMKeH OTNUYaTLCS OT cpefiHe-
ro saHa4deHusi Gonee Yem Ha 8,0 ypoBHE ceporo Npu CkaHUpoOBaHUKM PaBHOMEPHO TEMHO-ceporo obbekTa 1 6onee Yem Ha
22,0 ypoBHS ceporo Npu CKaHMpOBaHUW PaBHOMEPHO CBETI0-Ceporo obbvekTa.

B.2.2.3.3 TpeboBaHue k ogHOpOAHOCTH Maroil obnactu

CpepaHune ypoBHU Ceporo iByX He3aBUCUMbIX obnacTeii pasmepom 0,25x0,25 aroiima, pacnonoXeHHbIX B npefjenax
obnactu permctpaumu, He A0MKHbLI oTnuyaTbest bonee vYem Ha 3,0 YPOBHA ceporo NpU CKaHMPOBAHUM PpaBHOMEPHO TEMHO-
ceporo obbekTa U bornee YeM Ha 12,0 ypoBHeld ceporo nNpu ckaHUpoBaHUN paBHOMEPHO CBETNO-ceporo obbekTa.

B.2.2.3.4 Tpe6oBaHUe K YpOBHIO LLyMa

3HaueHMe ypOoBHS LUyMa, U3MepsieMoe Kak CTaHfapTHOe OTKIIOHEHUe ypoBHeEN ceporo, AOmKHO BbiTb MeHee 3,5 B
Kaxgoi HesaBucumol obnactu pasmepom 0,25%0,25 ptoiima, pacnonoxeHHon B npegenax obnactu perucrpauuu, npw
CKaHWpOBaHUK O HOPOLHO TEMHO-CEPOro U OJHOPOAHO CBETIO-CEPOro 06LEKTOB.

B.2.2.3.5 Kparkasa uicgpopmMaLrus

Jo6oit noaxoAsLINiA 0A4HOPOAHO TEMHO-CEpbLIA U OAHOPOAHO CBETNO-Cepbiit 06bEKT, BKMtoUasi NceBfo-06bLEKTHI,
MOXET BbITb UCNONL30BaH Arsi oLeHKU TpeboBaHuid, ykadaHHbIX B B.2.2.3.1—B.2.2.3.4. [Maen nceBpo-o6LeKTOB 3akniova-
€TcA B MonyyYeHun nsobpaxeHusn nycroi obnactu perucTpaummn NOCPEACTBOM, HANPUMEP, YBENMUYEHNS UMK YMEHbLUEHUA
BbIZEPXKY, NOryYasi, COOTBETCTBEHHO, OJHOPOAHO CBETIIO-CEpOe UNKU TeMHO-Ccepoe usobpaxenue]. Kaxablt 06bekT gon-
XEeH oxBaTbiBaTb BCIO 06nacTb pernctpauuu.

BMoMeTpuYeckuii ckaHep HacTpauBaeTcs TakuM o6pa3oM, UTobbl cpeaHUil ypoBeHb ceporo cBeTnoro obpasua 6ein
Ha YeTbipe YPOBHS HUXEe CaMoro BLICOKOrO MoKasaTersl ypoBHA CEeporo, Nony4aeMoro npu peructpauun usobpaxeHus
oTneyaTtka nanblja GMOMETPUYECKUM CKaHEPOM, a CPefHUIA YpOBEHb Ceporo TeMHoro obpasua gormkeH 6biTb Ha YeTbl-
pe YpOBHS BhllLe CaMOro HU3KOro nokasaTesnsl YpoBHsI Ceporo, nony4aemMoro npu peructTpaumm n3obpaxeHus oTnedaTka
nansla GMoMeTpuyeckum ckaHepoM. [laHHasi HacTpoiika nomoraeT usbexaTb BepOSTHLIX YPOBHEA HACLILLEHUA U YpOB-
Hel, BLIXOAALMX 3a Npefenbl Juana3oHa, nonyvyaeMoro npu perucTpauuu peanbHblX oTnevaTkoB nanbLes.

B.2.2.4 KavecTBO M306paxkeHuMs oTneyaTka nanbua

BroMeTpuYecKuii ckaHep JoMmKeH obecneunBaThb JOCTAaTOMHO BBICOKOE ANA NpearnonaraeMblx obnactei npuMeHe-
HUS Ka4eCTBO U30bpaxeHmns oTnedaTkoB nanbLeB. OCHOBHOW 06NACTLIO NPUMEHEHNS SBNSETCA ayTeHTUdUKaLma nocpea-
CTBOM CpaBHEHWUS M300paxeHuid oTneYaTkoB NanbLEeB OAUH K O HOMY.
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KauyecTBO n3obpaxeHus OyaeT oLeHUBaTLCA C YYETOM NpefcTaBNeHHbIX HUXe TpeboBaHui NocpeAcTBOM nNpose-
AEeHNUsA BU3yanbHbIX W YUCMEHHBIX U3MEPEHUI UccrieflyeMblX n3o6paxeHuid, 3aperncTpupoBaHHbIX KOHTAKTHBIM METOAOM.
HaHHble uccnepyemMble 3o6paxeHus], 3aperncTpUupoBaHHbIX KOHTaKTHBEIM METOAOM, AOMKHEI CoaepXaTh:

- Habop 13 20 oTneyaTKoB MarnbLeB, YCIIOBHO MoryveHHbIx oT 10 pa3sHbix cyGLEeKTOB, No ABa oTneqatka oT cybbekTa
(NpeAnoYTUTENBLHO OTMEYaTOK yKasaTeNbHOro nanbLa NeBoii u Npasoi pyku) u,

- Habop M3 NATM NOBTOPHO 3apPErMcTpUPOBaHHBIX M306paXeHU OTNeYaTKOB yKa3aTenbHOro nanbla OAHOW pyKu
OJJHOrO 1 TOro Xe cybbekTa.

Bce uccnepgyemble n3obpaxeHus 40mKHbI ObITb NPEAOCTaBNEHbl ANA aHanu3a B BUAE MOHOXPOMHbIX M306paxeHni
¢ 8-6UTHOIA LIKanoii ceporo Ha NUKCenb B HeCXaToM dopMare (UCnonb3oBaHUe HecxkaToro popmata ¢ NOTepAMU He J0-
nyckaercs).

B.2.2.4.1 TpeboBaHue K AUHaMUYECKOMY Auana3oHy n3obpaxeHuit oTne4aTkos nanbLes

He meHee 80,0 % 3aperucTpupoBaHHbIX U306paXeHUd OTNEYATKOB NanbUeB AOMKHBI UMETb AUHAMUYECKUIA Aua-
nasoH He MeHee 150 ypoBHeii ceporo.

B.2.2.4.2 Kpatkasn uHgopmarus

Moa AMHaMM4YeckUM Anana3oHOM MOHUMAETCS YMCIIO YPOBHEN CEporo, coaepXalluxcsa B CUrHane; guHaMmu4eckuin
AnanasoH UamepsieTca B Npefenax obnactu otTnevaTka nanbua, Uckniovas HeogHopoaHble poHoBblE oBnacTu.

B.2.2.4.3 TpeboBaHue k apTedakraM 1 aHOManusim u3obpaxeHunit oTNe4aTKkoB NanbLUes

ApTedakTbl 1 aHoManuu, obHapyXeHHble Ha U30bpaxeHnsAx oTrneqaTka narnbla, UCTOYHUKOM KOTOPLIX SABNAETCA
GrmoMeTpuYeckuit ckaHep unu npouefypa obpaboTku nsobpaxeHus, He AOMKHbLI B 3HAYUTENBLHON CTeneHn HeGnaronpu-
ATHO NOBNUATL Ha BbINONHEHWe NpeanonaraeMbiX QyHKLWIA.

B.2.2.4.4 Kpatkas uHdopmaLus

MN3obpaxeHuns oTneyaTkoB nasnbLieB UCCMEAYIOTCS B LieNnsax o6HapyXeHUst Hanuumst aptedakroB UNU aHOManuii,
UCTOMHUKOM KOTOpbIX SIBNSAETCS BMOMETPUYECKUIA ckaHep unu npoueaypa o6paboTkn n306paxeHus; oLeHKa MOXET BKITIO-
yaTb B cebs smepeHus, HaleneHHble Ha onpeferneHne YUCIEHHOMo BbipaXKeHUs CTeMNeHM NX KPUTUHHOCTU U 3HAYMMOCTH.
ApTedaKTbl UM aHOManumn U3 CreayoLLero HENOMHOro CNUcka MoryT NoABEpPraThCs UCCME0BaHMIO:

- nocrneacTeus WwymMa, obycnoerneHHoro Bubpavueis;

- peskue nepenagkl CpeaHero 3Ha4eHUs1 YpoBHEiA ceporo Mexay CMeXHbIMU 3aperucTpMpoBaHHLIMU 3rieMeHTaMy,

- Nnpo6enkl B rMcTorpaMme YpOBHER Ceporo, TO eCTb Hanuune HyneBbIX NMUKCENN B CpefHUX oBnacTsax ypoBHEN ce-
poro unu ux ycedeHue fo 256 ypoBHei ceporo;

- CTBIKOBbIE COEUHEHUS faTunka n3obpaxeHus;

- LUYMOBbI€ MOMochl;

- NpocTynaHue Knes Ha Kapre;

- HaCbILLEHHOCTb YPOBHElA ceporo.

B.2.2.4.5 TpeGoBaHue k pe3KoCcTh 1 BOCMPOU3BEAEHUIO MENKUX AeTanen Ha n3obpaxeHnax oTnevaTkos nanbues

Pe3kocTb 1 Bocnpou3BeAeHNe MeNKUX feTanel Ha n3obpaxeHUsx oTnevaTka nanbLa, UCTOHMHUKOM KOTOPbLIX SBNS-
eTcs BUomeTpuyeckmnii ckaHep unu npouenypa o6paboTkn n3obpaxeHus, JormKHbl BbITb AOCTATOMHO BLICOKUMMW AN 06e-
crneYeHus BbINOMHEHNUA NpegnonaraeMblx yHKLUUA.

B.2.2.4.6 KpaTtkasa nHdopmauus

PeskocTb 1 BocrnpousBefeHe MeNKkux AeTaneil Ha n3oBpaxeHUsx oTne4aTkoB nasbLeB, NONYYEHHLIX Ha BbIXOAE
BGuomMeTpUYecKoro ckaHepa unv nocne npoueaypsl 06paboTku, MOryT BbITb UCCefoBaHbl NP NOMOLLM NOAXOASALMX 06b-
€KTUBHBIX YMCMEHHbIX MoKa3aTenei kadectsa M3obpaxeHus, a Takke NocpefcTBOM BU3yansHOro ocMoTpa LMdpoBoro
n3obpaxkeHus, BbIBEAEHHOro Ha aKpaH MOHWTOpa.

B.3 TpeGoBaHusa U MeTOAMUKA UCNbITAHUA BMOMETPUYECKUX CKAHEPOB OTNEYaTKOB NasnbLes

B.3.1 O6wume nonoxeHus

JaHHoe npunoxeHue yctaHaBnuBaeT TpeGoBaHNUsA N METOAUKY UCMbITaHUA BUOMETPUYECKUX CKaHepPOB OTMEYaTKOB
nanbLes.

B.3.2 NpepnBapuTenbHble TpeGoOBaHUA K UCMbITaHUAM

B.3.2.1 TpeboBaHus k ncnblTatenbHo nabopatopum

Bce MaMepeHus JormxHEl NPOBOAUTLCS B MOMHOCTLIO 3aTEMHEHHOW ONTUYecKoi nabopaTopum, He UMetoLell BO3-
LelicTBUA BHELLHUX UCTOMHUKOB cBeTa. HeuyBCTBUTENBHOCTL BUOMETpPUYECKOro cKaHepa K NOCTOPOHHEMY CBETY He sAB-
NsieTcsa NpeaMeToM MPOBOAUMEBIX UCNbITaHWiA. s npoBefeHWs HEKOTOPbIX U3MEPEHWUA HeobXogMMOo NpomnycKkaTb CBeET,
KOTOpPbLI U3ny4aercad GUOMETPUHECKNM CKaHEPOM OTNEYATKOB NarbLEB, Yepes Npusmel; TU CUNLHO NOBLILLIAET YyBCTBU-
TernbHOCTb GMOMETPUYECKOrO CKaHepa Mo OTHOLLEHWIO K NOXXHOMY CBETY. McKnioueHeM 3fech ABMSAETCA permcrpayus
0Trne4aTkoB nanbLeB AN UCMBITAHUS JUHaMUYecKoro AunanasoHa. [ns npoBeAeHUs JaHHOro UCNbITaHUS JOSMXKHO BbiTb
BKIOYEHO HOpMasibHOe OCBellyeHne NoMeLleHns Asi obecrnedeHnss 0ObIYHbBIX YCIIOBWIA OKpYXatoLe Cpeabl, CXOXKUX CO
CTaHAapTHLIMKU YCIIOBUAMM 3KCNIyaTaunu GuomeTpuyeckoro ckaHepa. Mpu nposegeHun naMepeHnii Heobxogumo ybe-
AUTbCA B TOM, UTO pabouasi NOBepXHOCTb BUOMETPUYECKOro ckaHepa ovnLleHa. [pu NnpoBeAeHUn ncnsiTaHuin GuomeTpu-
YeCKNX CKaHepOB OTMEYaTKOB ManbLEB UCNbITaTeNbHas NabopaTopus UCNONb3YeT crefytoline naMepuTenbHele NPUGopek:

- creuuansHoe nporpaMmHoe obecneveHmne Ans oLUeHkU AaHHbIX (B.3.2.3);

- nporpaMmMHoe obecnedeHne AnsA TabnuyHbIX pacyHeTos;

- noaxoasLme o6bekThl UcnbiTaHuit (B.3.2.4).
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MepcoHan ucnbiTatenbHOW NadopaTtopun aomkeH obnaaatb pyHAaMeHTaNbHbIMUA 3HAHWSIMU B 06nacTy UCTbITaHWUI
ONTMYECKUX CUCTEM/MHCTPYMEHTOB, 0c06eHHO B 06nacTu ncneiTaHus GUOMETPUIECKUX CKaHepoB OTNeYaTKOB ManbLies.

B.3.2.2 TpeboBaHUA K 06BLEKTY UCNBITAHWA

Ans ucnbiTaHusi GUOMETPUHECKOrO CKaHepa U3roToBUTENb AOMKEH YKa3aTb TOYHbIA NPUHLMM YCTPOCTBa U paboThl
BGUOMETPUYECKOrO CKaHepa, BKIoYaa Heobxoanumble YepTexn (unnioctpauuu, Tabnuuel). Paamep obnactu peructpauuu
n3006paKeHNs AOIMKEH COCTaBNATb HE MeHee 16%20 Mm.

UcnbiTyeMblii GBUOMETPUYECKUIA cKaHep AomkeH BbiTb NONHOCTLIO paboTocnocobeH. AfanTUBHbLIE UK AUHaMUYe-
CKUe HaCTpOiikuW, anropuTMbl KanuBPOBKN UMK MeXaHU3Mbl OBHapYXeHUA NOAMEHBI, BHepeHHbIe B BuoMeTpuyeckuii cka-
Hep unu nporpammHoe obecneveHune ans GuomeTpuieckoro ckaHepa (Ha MK), koTopble MOryT BKItodaTh B cebsi pUNLTphI,
PYHKLMK KOMMEHCALMY, ONTUMU3ALUW, AUHAMUYECKYIO PEryNMPOBKY KOHTPacTa, AOMKHbI ObITb OTKIIOYEHb! BO BpeMs UC-
NblTaHus. [nsi 3TOro U3roToBuUTesNb AOMKEH NPefoCTaBUTL aganTupoBaHHoe nNporpaMmHoe obecneveHune ans Guomerpu-
YecKoro ckaHepa, B KOTOPOM Noj00HbIe aneMeHTbl/anropuTMel Gbinu 66l feakTuBUpoBaHbl. [porpaMmMHoe obecneyeHune
LOIMKHO pyHKLMOHNPOBATE NPU HEU3MEHHBIX HaCTpoiikax napaMeTpos BO BpeMs UCTbITaHUA. [JuHamuyeckue anroputmel
JOMYyCTUMbI MWL ANS UCNBITAHWSA AUHAMUYECKOro AUanasoHa U3obpaxeHuii oTneyaTkos nasbLes, OCYLIEeCTBAEMOro B
NoJb30BaTENbCKUX NPUMTOXKEHNSX.

B.3.2.3 TpeboBaHus k nporpaMMHOMY o6ecrnedYeHunto

MporpamMHoe obecneveHne Ans OLEHKU JaHHbIX LM poBoro nsobpaxeHws otneyarka nanbLa AOMKHO BbIYMCTATE
Ka4yecTBO U306paxeHNs Ha OCHOBE ABYMEPHOro CNeKTpa MOLLHOCTW NPOCTPaHCTBEHHBIX YacToT LiMpoBOro U3obpaxeHus
oTneyaTka nanbla. CnekTp MOLLHOCTU, KOTOPLIA ABNAETCSH KBaApaToM MoAyns npeobpasoBaHus dypbe UaobpaxeHus,
COAEPKUT MHPOPMaLMIO O PE3KOCTH, KOHTPAcTe U BOCMpOoU3BeLeHUW MenKuX AeTaneil nsobpaxerus. [laHHble napameTpbl
SBMAIOTCA KOMMOHEHTaMK BU3yanbHOro Kadectsa usobpaxeHws. B nporpaMmHoM obecneveHnn npoBogUTCA HOPMUPOB-
Ka CrMeKTpa MOLLHOCTM Ha KOHTPacT, YCpeAHEHHbIA YPOBEHb CEpOro U paaMep M300paxeHUst, NPUMEHsIETCA BU3yarbHbIii
PUNBTP NepefaTodHON QyHKLMW, U YYUTHIBAETCA BENUYMHA YaCTOThl MPOCTPAHCTBEHHON! JMUCKpeTUsaLum nsobpaxeHus
oTrneyaTka nanbua B nukcenen/aoiM. OCHOBHBIM BBIXOAHBIM 3Ha4YEHUEM ABMAETCA YMCNEHHOE 3Ha4YeHNe KayecTBa U3o-
OpaxeHus, KoTopoe NpeAcTaBnsAeT cobol CyMMy OUNETPOBAHHBIX, MacLLUTabupoBaHHbIX, B3BELLIEHHbIX 3HAYEHUIA cnekTpa
MoLLHOCTU. Hopmanusauums cnekTpa MOLLHOCTU NO3BOMAET NPOBOAUTL AOCTOBEPHLIE COMOCTaBIIEHNUS B KOPHE pasinyHbIX
n3o6paxeHnin oTneyaTkoB nanbLeB. [porpaMMHoe obecnedeHne JOmKHO YHKLIMOHNPOBaTb COrfacHo npefcraBneHHo-
MY HUXE OMUCaHUIO:

- B KadecTBe BXOAHbIX JaHHbIX ANS NpOrpaMMHOro obecrneyeHns JoMmKHbI BLICTYNaTb Ludgposble n3obpaxeHus
OTrne4yaTKoB nanbLes;

- nporpamMmHoe obecrnedeHne JOMKHO yCTaHaBNWBaTh LUMPUHY MPSAMOYronbHOro okHa nopsigka 60 % LWnpuHLI U3o-
BpaxeHuUs oTnevaTka nanbua;

- nporpaMMHoe obecrnedeHne AOMKHO HaXxoAMTb NpaBbIA/NeBLIA U HUKHWIA/BEPXHWUIA Kpasa oTnevaTka nanbLa,

- nporpamMMHoe obecrneYeHne [OMKHO YCTaHOBUTL Habop NepeKpbIBatoLnXca OKOH, OXBaTbiBaloWuUX BClo obnactb
oTrnevaTka nanbua;

- nporpaMMHoe obecrnedyeHne [OMKHO UCKIToYaTb U3 JanbHelilei oLeHkn obnacTu oTrnevaTka nanbLa ¢ BLICOKOIA
N HA3KOW NITOTHOCTLIO;

- nporpaMMHoe obecrneyeHne AOMKHO BEIYUCTATL BYMEPHbIA CNEKTP MOLLHOCTU KaXoro okHa u |5I'I<l>|2 D

- nporpaMMHoe obecneveHne AOMKHO UMETb HOPManuaaLmMio Mo NOSTHOW SHepPruu U pasmepy OKHa,

- nporpaMmHoe oBecrneveHne AOMKHO BKNtovaTh B ceba punsTp cucTembl BU3yanbHOW OLIEHKM YenoBeka (BKIo-
YeHne nogobHOro unsTpa NO3BOSAET UTOFOBLIM 3HAYEHWSIM KavecTBa Haubonee TOYHO COOTBETCTBOBATH 3KCMEPTHBLIM
OLieHKaM OTHOCUTENbHOro Ka4yecTsa),

- nporpaMmHoe obecrnedeHne [OMKHO UCMOMb30BaTbh UCXOAHOE 3Ha4YeHWe KadecTBa M30OpaXeHNs Kaxaoro or-
[eNlbHOro OKHa, TO eCTb BYMEPHO-HOPMarn3oBaHHble, OT(UNETPOBaHHbLIE 3HAYEeHWSA CeKTpa MOLYHOCTM Ha HEHYIEBbIX
YacToTax CYMMUPYIOTCH, pesynsTaToM Yero ABMAETCH 3HaYeHne KadecTBa NpefcTaBreHHol YacTh nsobpaxeHus, Buipa-
XEeHHOe OfHUM YMCIIOM;

- NporpaMMHoe obecrnedeHne JOomKHO ONpeaensTb OKHO C HaUBLICLLUMM 3HAYeHNeM KavecTBa U3o6paxeHus.

- nporpaMmMHoe obecneveHune JOMKHO NEPEBOANTL 3HAYEHUE KadecTBa M30OpaXeHUs B HOpMaru3oBaHHLIA BUA,
TO €CTb AOMKHO NPUBECTU 3Ha4YeHNe KavecTBa M3obpaxeHna oTrnedaTka K LienoMy 4Yucny B gnanasoHe ot 0 go 100, rae
0 cooTBeTCTBYET Hanxyalemy, a 100 — Hauny4LuemMy Ka4ecTBy N30bpaxeHus,

- Ha TeMHbIX obnacTax nsobpaxkeHnin oTneYaTKoB NasnbLEeB Ka4ecTBo M30OpaKeHUs NMeET 3aBbllLUeHHOe 3HaYeHue,
a Ha cBeTNbIX 06nacTax — 3aHnxeHHoe. JaHHbli sdpdeKkT AomKeH ObiTb KOMNEHCUPOBaH NOCPEACTBOM YMHOXEHUS 3Ha-
YeHWs Ka4ecTBa N300paXeHWs Ha KBafpaT 3Ha4eHUs CPefHNX YPOBHE ceporo;

- nporpaMmHoe obecrnedeHune JOMKHO OCYLLECTBNATL NPOBEPKY Ha Hann4me ocobbiX cUTyaLuin (CIIMLLKOM BbICOKO-
KOHTPacTHOe WIN CIULLKOM CTPYKTYpUpPOBaHHOE U306paXkeHne) u COoTBETCTBYIOLMM 06pa3oM perynmpoBaTb KadecTBO
n3obpaxeHus,

- nporpaMmHoe ofecre4eHne AoMKHO MaclTabupoBaTh N306paKeHWe B COOTBETCTBUM C YUCIIOM TOUEK Ha JI0AM 1
HOpMasiM3oBaTk Ka4yecTBo M3oBpaxeHUs Tak, YTobbl ero 3Ha4eHWe Haxoaunocs B guanasoHe ot 0 go 100.

B.3.2.4 TpeboBaHusA k Mupam

B.3.2.4.1 Mupsl ans GuomeTpuyeckoro ckaHepa, paboTaroLero no NPUHLUNY HapyLLUEHHOTO MOSIHOrO BHYTPEHHEro
OTPaXeHWUA B CBETIIOM rone.

1) BM® — 6LicTpoe npeobpasopaHie dypee (fast Fourier transform (FFT)).
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Mpw NpoBEAEHUM UCMBITAHWIA AOMKHBI MCMNOMb30BATHCH MUPHI, KOTOPEIE TECHO CBA3aHbI C NPUHLMNOM paboTkl Gro-
METPUYECKOro ckaHepa.

B xofe ucnblTaHWii ¢ Ucnonb3oBaHUEM faHHbLIX MUP, Ha NyTU ONTUYECKOro nyva GUOMETPUYECKOro ckaHepa He
LOIMKHBI MPUCYTCTBOBATE HUKaK1e MOMEXH.

Mupa gomkHa 6biTb pa3melleHa HenocpecTBeHHo Ha pabodeil NoBepxXHOCTU BUOMETPUYECKOro ckaHepa. Mupbl
LOIMKHbI BbITh BLINOMHEHbI B BULE OTpaXatloLmX, CTPYKTYPUPOBaHHBIX UMW HECTPYKTYPUPOBaHHLIX 3epKarn. CBeT, nexoas-
LMiA OT onTUYecKoi paboyell NoBepXHOCTM BUOMETPUYECKOro ckaHepa ByAeT oTpaxaTbCsa He TONbKO OT NepefHei, Ho 1
OT 3a7Hel NOBEPXHOCTN MUPbLI. YTOBLI HE AoMyckaTb NapasuTHbIE OTPaXeHUs, CBEPXY Ha MUPY HEOBX0AMMO NOMECTUTb
OTBOASALLYIO CBET MPU3MY.

B cBSA3K ¢ 3TUM, MEXY CKaHEPOM W MUPOA, & TakKe MeXZy MUPOW 1 MPU3MOIA JoMKHa pacnonaraTtsca UMMEPCUOH-
Has XXUAKOCTb; NoKasaTernb NPenoMIeHUst faHHOW XWUAKOCTU AoMmKeH BbiTb NPUBNMKeH K nokasaTensam NpernomneHus on-
TUYECKUX BNEMEHTOB (ONTUYECKOR paboyein MOBEPXHOCTU CKaHepa, MUpPLI, NPWU3MbI). [aHHbIA Croi KUAKOCTU He JOMKeH
cofepxaTb HU Mbiflb, HU BO3AYLUHbLIE NMy3bipU. PekoMeHAyeTCA UCMonb3oBaTb MMMEPCUOHHYIO XUAKOCTb C NoKasaTenemM
oTpaxeHus n~1,5.

B.3.2.4.2 Mupbl ans 6uometpuyeckoro ckaHepa, paboTatoLiero no NpuHLUMMY HapyLLIEHHOrO MOSTHOMO BHYTPEHHEro
OTpaXKeHUA B TEMHOM none.

Mpy NPOBEAEHNN NCMBITAHUIA AOSKHBI MCMOMbB30BATLCA MUPLI, KOTOPLIE TECHO CBSA3aHbI ¢ MPUHLMMNOM paboTkl G1o-
MeTpUYecKoro ckaHepa. B xoAe ucnblTaHuid ¢ UCNOMNb30BaHWEM AaHHbIX MUP, Ha MyTU OMTUYECKOro flyda ckaHepa He
JOMKHBI NPUCYTCTBOBATL HUKakue noMexu. Mupa formkHa ObiTb pasmellieHa HenMocpeACTBEHHO Ha paboyeil NOBEPXHOCTM
BGuomeTpuYeckoro ckaHepa. [Ans onTu4eckoi caa3n, Mexay 61MoMeTpuyYecknm ckaHepoM U MUPOWA, AOIKHA pacnonaraTbes
UMMEPCUOHHAs XUAKOCTb; NokasaTesb NperoMNeHns JaHHOW XUAKOCTUN AOMKEH BbITb WAEHTUYEH NoKasaTento Npenom-
neHnsA paboyeil MoBepxHOCTU BroMeTpudecKkoro ckaHepa. [aHHbli Croii XUAKOCTM He [OSKeH codepXaTb HU Mblfb, HU
BO3AYLUHLIE NMYy3blpU. PeKoMeHAyeTCs UCMOoNb30BaTh UMMEPCUOHHYIO XUAKOCTL C NnokasatenemM otpaxeHua n~1,5. Mupsl
LOIMKHbI GbITh BEINOMHEHEI B BUAE ANdy3HO-0Tpaxatolwux obnacteit. Ha gaHHbIX nogrnoxkax nogxoaawymMm cnocobamm
BO3JENCTBUA MOXHO MOMyYnTb OnpefeneHHsle YpoBHU ceporo. MaTepuan MUpbl JofmxeH GbiTb BOAOOTTaNKUBAOLLMM.
Ecnn Mupa namvHMpyeTcs ¢ Lenblo 3aluThl OT XWAKOCTU, TO HeOOXOAMMO CneanTb 3a TeM, YTOObI NaMuMHauusa He U3-
MeHsNa ee onTu4eckue napameTphbl.

B.3.3 Tpe6oBaHusA U MeToAMKA UCTNILITaHUA

B.3.3.1 NccnepgoBaHue NMHENHOCTU LWKanbl rpajiaLuin ceporo

B.3.3.1.1 TpeboBaHus

MpW M3MepeHUn JUCKPETHBIX CepUii y4acTKOB C paBHOMEPHbLIM KO3 MULMEHTOM OTpaXeHUs (Hanpumep, CTyneH-
YaToW MOHOXPOMHOMN LUKarbl), B 3HAYUTENbBHOI CTENEeHU NOKPLIBAOLWE AUHAMUYECKUIA Anana3soH BUOMETPUYECKOro cKa-
Hepa, cpefHee 3HaYeHUe Kaxaoro y4acTka AOMKHO HaXoanTLCA B Npeaenax 7,65 ypoBHeih ceporo oT NUHUN perpeccuu,
NOSIYYEHHOW METOAO0M HaUMEHbLUUX KBAAPATOB U NPOXOAALLEA MeXAy 3Ha4YEHUAMU KO3 DULMEHTOB OTPaXeHUa y4acT-
KOB (He3aBUCUMasi NEpEMEHHAs) U YPOBHAMU CEpoOro, NonyYeHHbIMU Ha Bbixoge BuomeTpuieckoro ckaHepa (3asucumas
nepeMeHHas).

B.3.3.1.2 KpaTtkasa uHgopmauus

Mpeanonaraetcs, 4YTo BCe 06LEKTLI, UCNONBL3YeMble B COOTBETCTBUM C AAHHLIM CLEHAPUEM UCNLITAHUSA, perucTpu-
pytoTcst BUOMETpUYECKUM cKaHepoM, paboTatowmmM B NMUHEHOM pexuMe BBoga/BbiBoga. JNlMHeHOCTL obecnevnsaet go-
CTOBEpPHbIe pe3ynbraThl PY CPaBHEHUMN TECTOBLIX U3MEPEHWUIA ¢ TpeBoBaHUAMU. NIUHEHHOCTL NOIBONAET NONYHUTL UCXOA-
Hoe u3obpaxeHWe CKaHMPOBaHHOIO oTneYaTka nanbua Ans obleit cnpaBoYHol Gasbl. Monb3oBaTenn MOryT NPUMEHATL
K n3obpaxeHusi U3 faHHoit 6a3bl NMHeHy/HennHelHyo 06paboTky, B 3aBUCMMOCTU OT NOCTaBNEHHON 3ag4aqu U B Aanb-
HeiiLLeM BEPHYTLCH K MICXOAHOMY U306paxeHnio. Tem He MeHeee, ANA CKaHMPOBaHHbIX U306paXeHnid MUp OTKNOHEHWE OT
TNIMHeRHOCTN OBLIMHO JOMyCKaeTCsl, TO ECTb MOXET ObiTb paspelleHO He3Ha4YUTENbHOE NPUCYTCTBUE CINaXEeHHOW MOHOTOH-
HOA HenuHeHoCTK, korga obecneveHne NUHERHOCTN Ha UCTLITEIBAEMOM GUOMETPUYECKOM CKaHepe OTNeYaTKoB NanbLes
SIBISAETCA NpaKTUYeCcKu HeLienecoobpasHbiM N HETUNUYHBIM C TOYKW 3PEHUA AKCnnyaTauun.

B nopobHbIX cnyvasx TpebyeTcsi npefocTaBneHne JoKyMeHTaUun Hapsaay ¢ 3anpocoM Ha OTKNOHeHue oT Tpebosa-
HWiA. CrneayeT NpU3HaTb, YTO OTMNEYaToK Nanbla Ha BUOMETPUYECKOM CKaHepe MOXET UMETb HeuaeanbHble XapakTepu-
CTWKW OTHOCUTENBbHO CpefHelt BeNUUMHbI OTpaxatoLeil cnocobHOCTU, HEOAHOPOAHOCTU CPEAHEN BENUYNHBI OTPaxaloLLe
€nocoBHOCTH, HU3KOrO YPOBHSI KOHTpacTa Unu oHoBbIX NoMex. MofobHble Npobnembl MOFYT BbiTb YaCTUMHO CBEAEHLI K
MUHUMYMY NPY NOMOLLM HENMHENHOK 06paboTku ypoBHel ceporo n3obpaxeHns, 3aperncTpupoBaHHoro 6UoMeTpuHeckum
ckaHepoM. BcnepcTBue 3TOro NUHERHOCTL He ABnseTca 06a3aTenbHbIM TpeboBaHueM nNpu pabodeM Nnu TECTOBOM CKaHU-
pOBaHMK M300OpaXKeHUii OTNeYaTKoB NanbLes.

B.3.3.1.3 Ucnonbayemeble MUpPEI

B.3.3.1.3.1 Mupbl Anst GuomeTpudeckoro ckaHepa, paboTatowero No NPUHUUNY HapyLWEHHOro NOSTHOTO BHYTPEHHEro
OTpaXXeHUs1 B CBETIIOM More.

[nsa npoBeAeHUs faHHOMO MUCMBITAHUA MOMYT BbITb MCNONBb30BaHLI MUPLI C METANNIMYECKUM NOKPLITUEM; AaHHbIE
MUpLI MOTYT UMETb pasnuyHbie KoapdULMEHTH! 0TpaXeHUs. B kayecTBe MeTanna MoXeT UCNONb30BaTLCA XPOM UMK anto-
MWHUIA; XPOM MOXET JIerko HaHOCUTBLCS C Pa3HON NNOTHOCTLIO, HO MO3BONAET NOMYYaTb MaKCUManbHLIN KO3PULNEHT
oTpaxeHus nopsagka 50 %. MakcuManbHbIi KO3PUUUEHT OTpaxXeHUa anioMUHNUA cocTaBnaeT okono 85 % — 92 %, Ho
€ro CIMIOXHO HaHOCUTb C Pa3HOM NMOTHOCTLIO. Tak Kak KOIPPULMEHTHI OTPaXKeHUA NOBEPXHOCTEN MUP HEe MOryT BbiTb
npepckasaHbl, k03 PULMEHTBI OTPaXEHUs1 BCEX MUP AOMKHBI ObITb TOYHO U3MEPEHb!.
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B.3.3.1.3.2 Mupekl ana 6uometpuyeckoro ckaHepa, paboTatowero No NpUHLUMMIY HapyLLEHHOTO MOMTHOTO BHYTPEHHEro
OTpaXeHWs B TEMHOM rone.

Ona npoBeAeHUs AaHHOTO UCMBITAHUS WCMONb3YHTCA MUPLI, UMetoLne AU dY3HO oTpaxaroLLlylo NMOBEPXHOCTb C
pasnn4HbLIMU 3aTEMHEHHBIMU areMeHTamMu. [NofobHble MMPBI UCMOMb3YHOTCS B NPOMBILLNEHHBIX MacluTabax npu ucneita-
HUM OINM BUOMETPUYECKUX CKaHEPOB OTMNeYaTKoB NanbLeB NnaHLWweTHoro Tuna.

B saBucumocTu oT pasMepa paboyell MOBEPXHOCTU, MUPa pa3pesaeTca Ha YacTu, copepxalume ABe unu Gonee
obnacTu ucnbiTaHWA. TakuM o6pa3oM, Ha paboyyto NOBEPXHOCTb MOXET ObiTb NOMELLEHO OAHOBPEMEHHO HECKOMbKO 06-
nacTeit uenbITaHus.

B.3.3.1.4 MNpoueaypa vcnbitaHus

B.3.3.1.4.1 MNepBblit 3Tan UcnbITaHUs

Habop obnacTeii ¢ pasnuyHeIMK 3Ha4eHUAMU KO DULMEHTA OTPaXKEHNA JOMKHbI ObITb NOOYepefHO pa3MeLleHbl
Ha BMOMETPUYECKOM CKaHepe W 3aperucTpupoBaHbl B Buie naobpaxeHuii. JomkHo GbiTb 3aperncTpupoBaHo He MeHee
LeBATN 0OBEKTOB € pasnuYHbIMU 3HAYEHUAMMN KO3 DULIMEHTA OTPaXKEHUS, OXBaThbIBAOWMMUN NPaKTUYECKN BECb AMHAMM-
Yeckuil AnanasoH GUOMETPUYECKOro ckaHepa.

B.3.3.1.4.2 Bropo# sTan ncneltaHus

CpegHee 3HaYeHWe ceporo Kaxaoro nsobpaxeHus o6bekTa AOMKHO ObITb onpegeneHo NPy NOMOLLM CrieLMarnbHOro
nporpamMmHoro o6ecneveHus. KoaddrLUeHT oTpaKeHNs U Mony4eHHOe 3HaYeHne ceporo Kaxaoro obbekra JOMmKHO ycTa-
HaBnNuBaTbCA B BUAE Napbl 3HA4YEHUIA.

B.3.3.1.4.3 TpeTuii sTan ucnoitaHus

K AaHHBIM NapaM 3Ha4eHWin Heo6XoAMMO NPUMEHUTL NMHERHYI0 perpeccuto. [ns Kaxaoro cpefHero a3HayeHus ce-
poro Heo6xo4UMO ONPeAENUTL OTKINOHEHWE OT UTOrOBOW NINHUK perpeccun.

B.3.3.1.5 CooTBeTcTBME TpeboBaHuio

HUW 04HO 13 BLIYUCINEHHbIX Ha TPETbEM 3Tane UCMbITaHUA 3HaYEHWUN OTKIIOHEHUS Ceporo He JOSMKHO npeBbilarh 7,65.

B.3.3.2 AHanus 4yacToTkl MPOCTPAHCTBEHHOW AUCKPETU3aLUN N FeoOMeTpUYecKas TOUHOCTb

B.3.3.2.1 TpeboBanus

YacToTa NpocTpaHCTBEHHOR AUCKpETU3aLMK: UTOroBOE M3obpaxeHne oTneyaTka nanbsua Ha Bbixoge GuoMeTpude-
CKOro cKaHepa JOMKHO MMETb YacTOTy NPOCTPaHCTBEHHON AUCKPETU3aLUMKN B HanpaBneHWM CTPOK U cTonbLoB AaTynka B
avanasoHe oT (R — 0,01R) go (R + 0,01R). BennuuHa «R» gonxHa coctaenatb nubo 500, nmbo 1000 nukcenei/gionm;
B cepTudmkare GUOMETPUYECKOro ckaHepa MOXET BbITb YKa3aHo Kak 04HO, Tak u 06a 3Ha4eHUsi YacToThbl NPOCTPaHCTBEH-
HO AuckpeTusaumn. dakTU4ecKkoe 3Ha4YEHME YacToTbl NPOCTPAHCTBEHHON AUCKpeTU3aumMu BUoMeTpUUecKoro ckaHepa
LOMKHO BbITb Gonblue UK paBHO BENUYMHE «R».

[eomeTpuYecKkasa TOMHOCTL B NONEPEHHOM HanpasNeHUn: Npyu cKaHUPOBaHWK LITPUXOBOIN MUpLI ¢ YacToTol 0,1 nap
TNIVHWIA/MM B BEPTUKaNIEHOM U FOPU3OHTaNbHOM HanpaefeHuu NUHWIA, abcorntoTHoe 3HadYeHne pasHuubl (D) mexay dak-
TUYECKUM (X) U U3MepeHHLIM Ha n3obpaxeHun (Y) paccTosHUEM MeXAY napannenbHeiMU NMHUAMU 06beKTa He AOMKHO
npeBbIWaTh NPeACTaBNEHHbIX HUXe 3HaYeHU AN He MeHee 99 % ucnblTaHWid, NpoBeAeHHbIX B Kaxaoii obnactu namepe-
HWS 3aperncTPUPOBAHHOMO ArEMEHTa U B KaXAOM U3 ABYX HanpasneHuil.

[ns GuomeTpuYecknx ckaHepoB OTNEYaTKOB NanbLEB ¢ pa3speluatollei cnocoGHocTbio 500 nukcenei/groim:

D =<0,0007, ansa 0,00 < X<0,07,

D<0,01X, ans 0,07 < X<1,50.

[nsa 6uomeTpuyecknx ckaHepoB OTNEYaTKOB NanbLeB ¢ pa3speluatoLleid cnocobHocTeio 1000 nukceneit/atonm:

D <0,0005, ans 0,00 < X< 0,07,

D <0,0071X, ansa 0,07 < X' < 1,50,
rae D =|Y =X,

X — paKkTu4eckoe paccTosHue Ha Mupe,
Y — n3MepeHHoe paccTosiHUe Ha u3obpaxeHuu,
D, X, Y npefcTaBneHsl B groimax.

leomeTpryeckas TOMHOCTL B MPOAONBHOM HanpaBieHWn: Npyu ckaHUpPOBaHNK LLTPUXOBOW MUPLI ¢ YacToTol 0,1 nap
TIVHWIA/MM B BEPTUKANBHOM U rOPMU30OHTaNbHOM HanpaBfieHUW MUHUIA, MaKcMMarbHOe 3HauyeHUe pasHuUbl (B ropusoHTanb-
HOM WX BEPTUKaNbLHOM HamnpaBneHU COOTBETCTBEHHO) MEXAY pacnonoxeHunem nobbix ABYX To4Yek B npegenax 1,5 Alon-
MOBOrO CErMeHTa, NPeACTaBIEHHOMO NePUORUYECKOro 306paKeHus, He omKHO npesbiwaTe 0,016 AoiiMoB AN He Me-
Hee 99 % ucnbITaHUA, NPOBEAEHHLIX B KaXKAoi 06nacTy naMepeHus 3aperncTpupoBaHHOMo areMeHTa ¥ B KaXaoMm U3 AByX
OPTOroHanbHLIX HanpaeneHuii.

B.3.3.2.2 Kpatkas uHcdopmauus

LLITpuxoBoi MUpOIA ABNSETCA peLleTka POHKW, KOTopasi COCTOUT U3 NIUHUIA O4UHaKOBOW LUMPUHBLI U MPOCTPaHCTBEHHO-
ro NPSIMOYronbHOMO CUrHamna ¢ BbICOKOW KOHTPACTHOCTBIO U pe3kumu kpasMu. s cucteM ¢ paspeluatoLlei cnocobHocTbo
500 nukceneii/aroiM, 3Ha4eHMe YacTOTbl NPOCTPAHCTBEHHOW AUCKPETM3aLMM JOMKHO HaXOAUTbCA B AuanasoHe oT 495,0
fo 505,0 nukcenei/gloiim; Ans cuctem ¢ paspelawolleint crocobHocTeio 1000 nukcenei/atoiM, 3Ha4eHne YacToThbl Npo-
CTPaHCTBEHHOW AUCKPETU3aLMKU JOIMKHO HaxoguTeea B AnanasoHe oT 990,0 fo 1010,0 nukcenei/groiim. OeiicTBuTeNnsHas
YyacToTa NPOCTPaHCTBEHHOW LUCKpeTM3aLMn BUOMETPUYECcKoro ckaHepa MOXET BbiTb Gonblue Tpebyemoit YacToTel npo-
CTPaHCTBEHHON JUCKpEeTU3aLnK, B TAKOM Cryvae Ha BbIXOAE NPOU3BOAMTCS «yMeHblueHney fo TpebyeMol YacToTbl npo-
CTpaHCTBEHHON fUcKpeTu3aumn. OgHako AeiACTBUTENbHas YacToTa NpOCTPaHCTBEHHON AWUCKPETU3aUMN HE MOXET ObiTb
MeHblLUe TpebyeMoid; TO ecTb «yBennyeHne» 4o Tpebyemoii 4acToTbl NPOCTPaHCTBEHHOW [UCKPEeTU3aLmMn 3anpeLyeHo.
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FeomeTpu4eckan TO4HOCTb B NONEPEYHOM HanpaBieHUU U3MEPSIETCA B NONEPEYHOM HanpaBieHnn U306paxeHHbIX
NUHUIA pewweTkn PoHKK ¢ YacTtoTon 0,1 nap NUHWUIA/MM, KOTOpblEe OXBaTbiBalOT NpakTUYeckU Bclo obnactu perucrpauuu
nsobpaxeHuna. TpeboBaHUe K YacToTe NPOCTPAHCTBEHHON AUckpeTusaumu B 500 nukcenei/atoiiM COOTBETCTBYET TOYHO-
CTH onpeaeneHua koopauHat + 1,0% ana pacctoanuit ot 0,07 go 1,5 aroiMos n + 0,0007 atoiima (1/3 nukcensi) ansi
paccToaHUil MeHblue unu paeHbiX 0,07 atorima. TpeboBaHMe K YacToTe NPOCTPaHCTBEHHOM AuckpeTusauun B 1000 nuk-
cenen/aronM cooTBETCTBYET TOYHOCTU onpefeneHuns koopauHat * 0,71% ana pacctoaHui ot 0,07 go 1,5 A0NMOB U 3Ha-
yeHunio + 0,0005 gloiima (1/2 nukcens) AN paccToAHUI MeHbLUe unun paBHbix 0,07 gloima.

leomeTpudeckan TOHHOCTb B NPOAONBLHOM HanpaBleHnn U3MepseTcs BAOMb KaXa0n n306paXeHHOW NMHUN peLueT-
ku PoHku ¢ vactoToit 0,1 nap NUHUIA/MM, KOTOpble OXBaTbIBaKOT NpakTUyeckn Bclo obnactu peructpaymu usoGpaxeHus.
Hanpumep, ANa NpeacTaBNeHHOW FOPU3OHTANbHOK NNHUM M306paXeHUs, MaKCUManbHOe 3HaYeHNe pasHULLI MEeXAY ToH-
Kamu nepeceveHns AaHHOW NUHUU C BEPTUKaNbHOW M rOPU3OHTaNbHON OCAMU, U3MEPEHHON B HECKONBbKUX TOYKax cer-
MEHTa MUHUKU ANUHON 1,5 AtoiiMa, CpaBHUBAETCA C MaKCUMarbHO AONYCTUMBIM 3HAYE€HWEM PasHULbI (aHANOrMYHO ANS
BepTUKanbHO| nuHun). laHHoe TpebosaHne HeobxoaUMO AN rapaHTUK TOro, 4YTo NogyLkoobpasHoe unu 6ovkoobpasHoe
UCKaxXeHWe B OCHOBHOW 06NacTu UccneaoBaHmns, To €CTb Ha oTnedaTke 0fiHOro NanbLa, He CAULWKOM BEMUKO.

B.3.3.2.3 Mcnonbayemble MUpbI

B.3.3.2.3.1 Mupbl 4na 6uomeTpudeckoro ckaHepa, paboTatoLero no NPUHLUUNY HapyLWEHHOro NOMNHOMO BHYTPEHHEro
OTPaXeHWs B CBETNOM norne

Mwupa gomxkHa nokpbiBaTb He MeHee 70 % paboyeil NoBEpXHOCTU BMOMETpUYECcKoro ckaHepa. TecToBas CTpyKTypa
npeacTaBnseT coboi peLueTky ¢ NOCTOSHHLIM NepuoaoM 1 MM. Mupa MOXeT COCTOATL U3 HanpaBneHHO-OTPaXatoLWMX
CTPYKTYP, TaKMX Kak XpOMOBbIE MOMOCKA Ha CTeKNAHHOA nopnoxke. CBET, NPOXOAALWMIA Yepe3 CTEKNAHHYIO NOANOXKY,
LOIMKeH BLIBOAWUTLCA NPU3MON, KOTopast fOMKHa HaXoAUTLCA CBEPXY Ha MUpe.

B ka4ecTBe ansTepHaTUBLI MOKPLITOW XPOMOM CTEKISIHHOW MUpe MoXeT 6bITb MCNoNb3oBaHa NONUMEpPHas NNeHkKa ¢
Hane4aTaHHbIMW YePHBIMU NMUHUAMU. B TakoM crnyvae HeT Heo6XOAMMOCTU B pasMeLLeHUn Npu3Mbl Ha Mupe. OTpaxeHue
CBETa OCYLLEeCTBNSETCA OT 06paTHON CTOPOHbI NIEHKM.

Hane4aTaHHbIe Ha NNeHKe YepHble 0BnacTy NOrMoLLAaT U paccenBatoT CBET, U TakKUM 06pa3oM NONY4aoTCA TEMHbI-
MW Ha u3obpaxeHuu. MicnonbsoBaHne JaHHOro MaTtepuana MUpbl pekOMeHA0BaHO Npu GonbLoii paboveit NoBepXHOCTU
6uomeTpuYecKoro ckaHepa.

B.3.3.2.3.2 Muptl gns 6uomeTpuyeckoro ckaHepa, paboTaroLLero no NpUHUWMNY HapyLWEeHHOrO NOMIHOMO BHYTPEHHEro
OTPaXeHUs B TeMHOM norne

Mupa pomkHa nokpeiBaTe He MeHee 70 % pabodell moBepxHoCTU GuoMeTpuHeckoro ckaHepa. TectoBas CTpyKTypa
npegcTaBnsieT coboi peLueTKy ¢ NOCTOSHHbIM Nepuogom 1 MM.

Mupa gomkHa cocToAaTb U3 A y3HOro rMaHUEBOro oTpaxarowero matepuana, Ha KOTOphIi HaHeCeHbl TeMHble
CTPYKTYpbI. [JaHHble CTPYKTYpbl MOryT BbiTb HaHECeHb! hoTorpadUieckum UnNu nevaTHeIM cnocoboM. B kavecTBe maTte-
pvana Ana MUpbl Henb3s MCNoMb3oBaTh oTobyMary unu MenoBaHHyro Gymary Tak Kak onTU4eckue CBOWCTBA AaHHbIX
MaTepuanoB MOTyT U3MEHSTLCS NPU HaMOKaHUW B pesyrikTaTe BO3AEWCTBUS MMMEPCUOHHON XuaKocTu. Takum obpasom,
B Ka4yeCTBe MOANOXKA PEKOMEHAYETCSA UCTONBb30BaTh M1acTMKOBbIE MaTepuansl, NOKPLITbIe POTOIMYNbCUEN; fAaHHbIE Ma-
Tepuasbl HeYYBCTBUTEMbHEI K BO3JeACTBUIO UMMEPCUOHHOM XKUAKOCTH; TEMHBIE CTPYKTYPLI MOTYT BbITb HAHECEHBI CNOCO-
60M aHanormyHbIM hoTorpadmuyeckomMy NpoLEccy HaHeceHus Ha Gymary.

B.3.3.2.4 MeToauka ucnblTaHUN

B.3.3.2.4.1 lNepBblii 3Tan ucnbiTaHUA

Mupbl ¢ UMMEPCUOHHOW UK LPYroii NOXOXeW XUAKOCTbIO AOMKHBI ObiTb pasmelyeHbl Ha pabodell NOBEPXHOCTK
BGuomeTpuYeckoro ckaHepa. Mpn UCMOb30BaHNK NOKPLITON XPOMOM CTEKMAHHOW MUPLI CBET, NPOHUKAIOWWIA Yepes cTe-
KISAHHYIO MOAMNOXKY, AOSKEH BbIBOAUTLCA NPU3MOIA, KOTopas AoMKHa pacnonaratbecs cBepxy Ha obwekTe. Mpu ncnonb3o-
BaHWUM B kKa4yecTBe o6beKTa NNacTUKOBOI MIEHKU C YePHOI NevaTbio HeO6X0AUMOCTL B pa3MeLeHUN NpU3Mbl Ha obbekTe
oTcyTcTBYeT. Kaxkgas Mupa AorkHa NoMeLWwaTbes Ha pabouyro MOBepXHOCTL BUOMETPUHECKOro ckaHepa YeTbipe pasa: ABa
pasa c BepTuKalnbHO HanpaBneHHbIMU MMHUAMUK (Kaxablid pa3 noBopavnsas o6bekT Ha 180°) n aBa pa3a C ropu3oHTanbHO
HanpaeneHHbIMU NUHUAMKM (Kaxablii pa3 nosopavnMBas ob6bekT Ha 180°). MNpu ncnonb3oBaHUM AaHHOMO METOAa MOXHO
0BHapYXWUTb OLLUMOKM, MPUYMHOW KOTOpLIX SBMSIETCA MUpa, @ He BUOMETPUYECKIIA CKaHep.

Mocne pa3smelleHUsi MUPLI Ha pabodeil MOBEPXHOCTM BUOMETPUYECKOro ckaHepa HeobxoanuMo y6eauTbesa B TOM,
YTO NONOCH MUPbLI PacMoNoXeHbI NapannenbHo NUKCeNsM BUoOMEeTpUYeckoro ckaHepa. YTobbl 3T BbIABUTL, HEOBXOAUMO
uckatb apdekTbl HarnoXeHUA YacToT Ha Kpasix JNIMHWIA, paccMaTpuBasn 3aperucTpupoBaHHble U306paXeHNs Ha BLICOKO-
Ka4yeCTBEHHOM MOHUTOpeE.

B.3.3.2.4.2 Bropo# atan ucnbiTaHus

OnpepensitoTca KOopANHATLI NUKCENel Ha Kpasx pasnUMHOBaHHOW o6nacTu 3aperucTpupoBaHHOro U3obpaxeHus.
[aHHasa nHdopmaumsi n pasmepbl n3o6paxeHns HeobxogMMbl ANSA OLEHKU cneuwanbHbIM NPorpaMMHbIM obecneveHneM
(cm. E.3.2.3). [laHHOe nporpaMMHoe obecneveHune onpegensieT B Npejenax 3agaHHoi o6nactn usmepeHua paccrtosiHue
MeXAy COCEAHUMU NUHUSIMW, CPefiHee PacCTOSHUE MEXAY LUECTBIO MMHUAMMW U KOOPAUHATLI LIeHTparnbHOW OCU KaxAoi
NuHUK. B kayecTBe eanHULBI U3MEPEHUSA HE0OX0AMMO UCTONB30BATL NUKCENb.

B.3.3.2.4.3 TpeTwii aTan ucnelTaHna

Ha ocHoBaHuM pe3ynbTaToB BTOPOro aTarna UCNbITaHUs U U3BECTHOro nepuoja pewwetku Mupbl (1 MM) MOXHO onpe-
AenuTb YacToTy NPOCTPaHCTBEHHOW AWUCKpPeTU3aLmMn GUOMETPUMECKOrO CKaHepa B pa3Hblx obnactax nzobpaxenus. daH-
Has YacToTa NpOCTPaHCTBEHHOW AUCKpETU3aLMM MOXET ObITb UCNoNb3oBaHa ANSA NepeBoa PacCTOSAHUA MEXAY IMHUAMN
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13 nukcenein B MM. OCHOBLIBAsACh Ha AaHHbLIX 3HAYEHUAX MOXHO BLIYUCIIUTL PasHULY MeXay TeOPETUHECKUM U U3MEPEH-
HbIM PaccTOsHUEM MeXAY NUHUAMU ANS pasHblx obnacteit namepeHus. PacnonoxeHne NUHWA U UX NPOAONbHBIA U3rnb
NO3BONAIT BLIMUCIIUTL KOSPPULIMEHT UCKaXKEeHN BUOMETPUYECKOro cKaHepa.

B.3.3.2.5 CooTBeTcTBME TpeboBaHUAM

B pamkax faHHOro cleHapus UcrnbiTaHns Heo6X04 MO MOMHOE COOTBETCTBUE 3HAYEHUAM, NEPEYUCNEHHBIE B NMYHKTE
«TpeboBaHus».

B.3.3.3 Ananua YKX

B.3.3.3.1 TpeboBanus

MYX gomxHa 3MepATLCA NpY MOMOLLM MUPLI B BUAe GUHapHOW pelleTkn (pewweTkn POHKKM), YTO onpegeneHo Kak
n3meperune YKX. 3HayeHus, aensowmecs pesynsratoM usmepeHnsa YKX nuHuit AonmkHel GbITb paBHblI UKW NPEBLIWATL
MWHUMasbHble 3Ha4eHWs KOHTpacTa, onpefenseMble ypaBHeHUeM 1 Unu ypaBHeHEM 2 B HanpaBneHWn CTPoK U cTonbuos
faT4uka v B No6oi 30He 0630pa BUOMETPUYECKOro ckaHepa. 3HadeHna YKX, BblYMCNEHHbIE NPY NOMOLLW YpaBHEHWIA 1 1
2 ANs cTaHgapTHBLIX YacToT UCMbITaHus, NpeacTaBneHsl B Tabnuue B.6. HU 0gHO W3 BBIMMCNEHHBIX 3HAYEHWI KOHTpacTa
YUKX Ha cneundukaLMoHHbIX MPOCTPaHCTBEHHbLIX YacToTax He AoMmKHO npesbiwaTh 1,05. MonyveHHoe Ha Bbixoge n3obpa-
XKEHWe LUTPUXOBOWK MUPLI HE AOMKHO UMETh 3HAYUTENBLHOTO 3pdpekTa HaNoKEHUA YacToT.

Tabnunuya B.6 — MuHUManbHLIR N MakcMManbHbIi KOHTpacT

MUHMManBHBIA KOHTpacT o
MUHUManNBHBIN KOHTPACT ANA
YacroTa Ana GroMeTpuYeckux 5 P
PUYECKNX CKaHepoB ¢ .
o cKaHepoB ¢ paspeLlatoLei M MakcumanbHbI KOHTpacT
(nap NUHWIA/MM) CMOCOBHOCTLI0 500 NuKce- paspewaroLein cnocobHOCTbIO
M M 1000 nukcenewn/aronmM
nen/awonm

1,0 0,948 0,957 1,05
2,0 0,869 0,904 1,05
3,0 0,791 0,854 1,05
40 0,713 0,805 1,05
50 0,636 0,760 1,05
6,0 0,559 0,716 1,05
7,0 0,483 0,675 1,05
8,0 0,408 0,636 1,05
9,0 0,333 0,598 1,05
10,0 0,259 0,563 1,05
12,0 — 0,497 1,05
14,0 — 0,437 1,05
16,0 — 0,382 1,05
18,0 — 0,332 1,05
20,0 — 0,284 1,05

LLiTpuxoBas MMpa MOXET He cofepaTb KOHKPETHBIX YacToT, CMIMCOK KOTOPbLIX NpeAcTaBneH B npeablgyLier Tabnu-
Lie; 0 HaKo, peLleTKa [oMKHa OXBaTkIBaTb BeCb AWanasoH NPeACTaBNeHHbIX B CNIUCKE HYacToT U COfepXaThb LWabnoHbl u-
HUWA, BNn3Kk1e K KaXAoKh M3 nepedncrieHHblx YacToT. Criegytolime ypaBHEHNS UCMONb3YIOTCA AN NONYyYeHUS MUHUMaTIbHO
JONYCTUMBIX 3Ha4eHUI KoHTpacTa YKX npu Ucnonb30BaHWm LUTPUXOBOW MUPLI, COAepXalLLiei YacToThl, KOTopble He npef-
cTaBneHel B Tabnuue B.6.

BuomeTpuyeckmii ckanep ¢ paspellatoLleil cnocobHocTbio 500 nukcenen/groiim, ansa f = ot 1,0 o 10,0 nap NUHWA/MM:

UKX = 3,04105E-04 x f2—7,99095E-02 x f + 1,02774. (B.5)
BuomeTpudeckuin ckaHep ¢ paspeluaioLyeit cnocobHocTbio 1000 nukceneit/atoitv, gns f= ot 1,0 go 20,0 nap nuHuit /mm:
UKX = — 1,85487E-05 x 3 + 1,41666E-03 x f2 - 5,73701E-02 x f + 1,01341. (B.6)

[nsA KOHKPETHOW LUTPUXOBOK MUPLI CNeLMdUKaLMOHHBIE YacTOThl BKIOYaKoT B cebs BCe YacToThl MUHWIA PeLLETKM B
ZAvanasoHe ot 1,0 go 10 nap nuHuit/Mm (BuoMeTpuYeckuit ckaHep ¢ paspeluatoLlein cnocobHocTero 500 nukcenei/goim)
unm ot 1,0 fo 20 nap NuHKIA/MM (BroMeTpryeckuii ckaHep ¢ paspellatoleid cnocoBbHocTeio 1000 nukcenei/atoiim).

B.3.3.3.2 Kpatkas uHcdopmaLus

LLITpnxoBoit MUpOI ABNAETCA peLleTka POHKKU, KOTOpas COCTOUT U3 SIMHUA OQUHAKOBOW LLUMPUHBI U MPOCTPaHCTBEH-
HOro NPSAMOYrONBHOTO CUrHaMa C BbICOKOW KOHTPACTHOCTLIO U pe3kuMu kpasmu. Bee peLueTkun fomkHbl BbiTb YCTaHOBMEHSI
Ha o4 HY MUpy. JJononHUTENBHO Ha MUpe AOMXKHLI pacnonaratbes Gonblune YepHele U Benble CTPYKTYpLI ANA onpeaeneHuns
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YKX Ha Hynesoi YacToTe. MNpocTpaHCTBEHHas YacToTa faHHbIX CTPYKTYp AoKHa ObiTh He Bonee 3 % oT YacToThl Hail-
kBucTa. [nsa Bcex GUOMETpUYECKUX CKAaHEPOB OTNEeYaTKoB MarnbLeB LUMPUHA JaHHbIX CTPYKTYP fomkHa 6biTb He MeHee
1,7 mM. Kaxgas obnactb UCNbITaHUSA ¢ NEPEYMCIIEHHBIMU BhILLE YacToTaMU AOMKHA UMETL HeoBXoAUMOoe YUCNO U ANUHY
peLETOK, YKadaHHble B Tabnuue B.7.

Tabnuya B.7 — Pasmepbl CTpyKTyp TecT-06beKTa

MpocTpaHcTBeHHAA M’;AJ_T::;e LLinpuHa MHWi MI/IHVIMaHbHavFI R/R Hawiksucta R/R Haivikeucta (ppw
YyacroTa AnvHa NUHUA (npw 500 nukce- 1000 nukcenew/
R (MM~ ::c;:oﬁ (Mm) (Mm) neii/atoiim) ZtoiiM)

0,3 1 >1,700 2,50 3% 1,5%
1 4 0,500 2,50 10 % 5%
2 5 0,250 1,25 20 % 10 %
3 5 0,167 0,85 30 % 15 %
4 5 0,125 0,63 40 % 20 %
5 10 0,100 0,50 50 % 25 %
6 10 0,083 0,42 60 % 30 %
7 10 0,071 0,36 70 % 35 %
8 10 0,063 0,32 80 % 40 %
9 10 0,056 0,28 90 % 45 %
10 10 0,050 0,25 100 % 50 %
12 10 0,042 0,25 — 60 %
14 10 0,036 0,25 — 70 %
16 10 0,032 0,25 — 80 %
18 10 0,028 0,25 — 90 %
20 10 0,025 0,25 — 100 %

B.3.3.3.3 Ncnonb3yembie MUpPLI

B.3.3.3.3.1 Mupkl Anst GBUOMETpUYECKOro ckaHepa, paboTaloLero no NpUHLMMY HapyLLEHHOrO MOMHOro BHYTPEHHEro
OTPaXeHWUSA B CBETIIOM ore

Mupa MOXET COCTOSITb U3 HaMpaBMeHHO OTpaXaloLUX CTPYKTYP, TakMX Kak XpOMOBbI€ MOMOCKN Ha CTEKNSAHHON noa-
noxke. CTpyKTypa MUpbI AOMKHa BbITb TakoW, Kak onucaHo B pasfiene BhbliLle.

CBeT, NpoxoAsLLMiA Yepe3 CTEKISAHHYIO NOANOXKY AOMKEH BLIBOAUTLCA NPU3MOM, pacnonoXeHHOR cBepxy Ha Mupe
(NyHKT «TpeboBaHMA K 06BLEKTY UCMBITAHUAY).

B kauyecTBe ansrepHaTMBLI NMOKPLITO XPOMOM CTEKISAHHON MUPe MOXET bbITh UCMONb30BaHa NofMMepHasi NieHka ¢
Hane4yaTaHHbIMU YePHBEIMU NIUHUAMU. B Takom cnyvae HeT He0BXO[AUMOCTH B pasMmelLieH NpU3Mbl Ha Mupe. OTpaxeHue
CBETa ocyLljecTBnsieTcs oT 06paTHOW CTOPOHbI NAeHKW. HaneyaTaHHble Ha MeHKke YepHble obnacTu NornoLjanT U pac-
CeuBaloT CBET U TakuMm o6pa3oM nory4yaloTcA TeMHbIMU Ha U3obpaxeHun. Mcnonb3oBaHue faHHOro Matepuana Muphbl
pekomeHzoBaHo npu 6onbLuoil paboyeit noBepXHOCTU BUOMETPUYECKOrO cKaHepa.

Mpu onpeaeneHun YKX HeobxoaguMo y4UTLIBaTL TO, YTO MUPA UMEET onpefeneHHYI0 YaCTOTHYIO XapakTepUCTUKY
(kak npaBuno, 0bycrnoBneHHyto NpoLieccoM NpousBoacTaa). Takum o6pa3oM, nepes UCNoNbL30BaHMEM MUPLI B AAHHOM UC-
cnepoBaHumn ee YKX gomkHa 6bIThb UCMbITaHa NpU NOMOLLM MUKpOCKoNa.

Ecnun mupa oxsatbiBaeT He MeHee 25 % paboueii NOBEpPXHOCTU BUOMETPUYECKOro CKaHepa, TO OHa NULLL ANHOXALI
AomxkHa 6bITb NoMelleHa B LeHTp pabouyeii noBepxHOCTW. B NpoTUBHOM criyyae Mupa gomxHa 6biTb nomelyeHa Ha pabo-
YyI0 NOBEPXHOCTb ABaX/Akl, CipaBa U crieBa oT UeHTpa. Takum o6pa3oM, OMmKHO BbiTb 3aperncTpupoBaHo Heobxoaumoe
4Yncro U3obpaxeHuid.

B.3.3.3.3.2 Muptl Anst GBUOMEeTpUYECKOro ckaHepa, paboTaloLero no NpUHYMNY HapyLWeHHOro NOMHOro BHYTPEHHEro
OTpaXeHUs B TEMHOM rone

Mupa gomxHa cocTosATb U3 Audpdy3Horo MAHLUEBOro oTpaxarolero matepuana, Ha KOTopbli HAHECeHbl TEMHbIE
CTPYKTYpbl. [JaHHbIE CTPYKTYpbl MOMyT ObITb HaHECeHbI hoTorpaUyecKnm unu nevaTHbIM cnocobom. B kavectse maTe-
puana Ans MUpbl HeMb3si Ucnonb3oBaTb (oTobymary unu menosaHHyto Bymary, Tak kak ONTUHECKUe CBOWCTBA AaHHbIX
MaTepuanoB MOTYT U3MEHSATLCS NPU HaMOKaHUK B pesynbsraTe BO3AeACTBUA UMMEPCUOHHON XunakocTn. Takum obpasom,
B Ka4ecTBe MoArIoXKU PeKOMEHAYETCS UCMONb30BaTb NNACTUKOBLIE MaTepuansl, NOKpbITble POTOIMYNbCUENR; AaHHbIE Ma-
Tepuansl He4yBCTBUTENbHbI K BO3AEWCTBUIO UMMEPCUOHHON XUAKOCTU; TEMHbIE CTPYKTYPbI MOTYT BbITh HAHECEHbI CNOCo-
60M, aHanorM4HeIM doTorpadmyeckomy npoLieccy HaHeceHus Ha bymary.
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Mpu onpeaenernnn YKX Heobxognumo y4nTeIBaTL TO, YTO MUpa UMEET onpeferneHHyIo YacTOTHYIO XapakTepuCTUKy
(kak npaBuno, o6ycnoBneHHyo NPOLIECCOM NPOU3BOACTBa). Taknm obpa3om, nepef UCMONb3oBaHUEM MUPLI B JaHHOM UC-
crnepoBaHuu ee YKX gonxHa 6biTb UCTIbITaHa NpU NOMOLLIW MUKpOCKoNa.

Ecnu Mupa oxBaTbiBaeT He MeHee 25 % paboveit noBepxHOCTH BUOMETPMYECKOro ckaHepa, TO OHa MULLb eAUHOXALI
AomxkHa 6blTb NoMelleHa B LIeHTp paboyeil NoBepXHOCTU. B NpoTUBHOM crlyqae Mupa AofmkHa 6biTb nomellieHa Ha pabo-
4yl0 NOBEPXHOCTb ABaXAbl, CNpaBa 1 cnesa ot UeHTpa. Takum obpa3oM, AOMmMKHO BbITb 3aperncTpupoBaHo HeobxognMmoe
4Kncro n3oBpaxeHui.

B.3.3.3.4 MeToguka ucnbiraHus

B.3.3.3.4.1 MNepB.blit aTan ucnbITaHns

Mupa pomxkHa BbiTb NoMeLleHa Ha paboyyto NOBEPXHOCTb (NYHKT « TpeboBaHUs K MUpam»). PacxoxaeHune mMupbl
OTHOCUTENBHO CTPOK MUKCenew nsobpaxeHus He JomkHo npesbiwats 0,5°. MNpu nomMoLm Kaxgol Mupbl Heo6xoanMo no-
NY4YnUTb ABa M30OpaXKeHUs: OAHO C NUHUAMU B BEPTUKANBLHOM HanpaBneHun, BTOPoe € MMMHUAMU B FOPU3OHTANBHOM Ha-
npasneHnu.

B.3.3.3.4.2 Bropow aTan ncneltaHus

OnpegensoTca KOOpAUHaTLl KpaeB NpsMoyroneHuka, obpamnsiolero Bce pelueTku. [pn NOMOLM A@HHBIX KOOp-
JVWHaT, pasmepa daiina u pasmepoB TecToBLIX 06beKToB ByfeT BlMUCNATbCA UKX BCex OTAESbHbIX TECTOBbLIX PELLETOK.

B.3.3.3.4.3 TpeTuii aTan ucneltaHus

BbluncneHHble 3HadeHuss UKX aomkHbl OblTe OTKOPPEKTUPOBaHLI NpU NMOMOLUM AeiCTBUTENbHLIX/M3MEPEHHBIX
3HaYeHUI KoHTpacTa Mupbl. K ToMy e MOAYNSALUMA MUPLI He peanuayeT nheanbHoro «4epHoroy» u «benorox». Moatomy
KOHTpacT [OSKeH OblTb OTKOPPEKTUPOBaH NPU NMOMOLLM 3Ha4YeHUii «4epHOro» n «Benoroy», onpefeneHHbix Ha GonbLumnx
arieMeHTax, KaKk onucaHo B NyHKTe «KpaTkas WHpopmauusa»; Bce aHadeHnsa YKX pormxHel ObiTb pasfeneHsl Ha faHHoe
3HayeHne KoHTpacTa.

B.3.3.3.5 CooTBetcTBME TpeboBaHUAM

B pamKax faHHOro cLueHapusi UCMbITaHWs HeO6XOAMMO NOTHOE COOTBETCTBUE 3HAYESHUAM, MePEYNCTIEHHBIM B MyH-
kTe «TpeboBaHuA». 3HaveHus YKX ropusoHTanbHOro U BepTUKanbHOro HampaBneHuin AOMmKHbI COOTBETCTBOBATL STUM
3HaueHMAM. MonyyYeHHoe Ha BbIXoae M30BpaXeHne He JOMKHO MMETb 3Ha4YUTENBHOro ahdeKTa HanoXeHNs 4acToT.

B.3.3.4 Avanua OCLU 1 0fHOPOAHOCTHN YPOBHEN Ceporo

B.3.3.4.1 TpeboBarus

OCLU Genoro obpasya n OCLL yepHoro o6pasya gomxHel ObiTe 6onblue unu pasHbl 125,0 kak MUHUMYM B 97,0 %
COOTBETCTBYIOLLMX CNyYaeB B Npefenax Kaxzol obnact namepeHus. OfHOPOAHOCTL YpOBHEl Ceporo onpeaensercs Ans
CreayroLwmx Tpex cryyaes:

- OAHOPOAHOCTb CMEXHbIX CTPOK, CTONGLOB: He MeHee 99 % cpeAHWUX YPOBHEW ceporo ABYX CMEXHbIX CTPOK
unu cton6uos gnuHol 0,25 gloiima B npeaenax Kaxaon usobpaxeHHoi obnacT He AOMKHLI OTNUYaTLCA 6onee Yem Ha
1,0 ypoBeHb ceporo Npu cKkaHUpoBaHWW oGbeKTa ¢ OAHOPOAHOI HM3KOW oTpaxatoLei cnocobHOCTbO N Bonee Yem Ha
2,0 ypOoBHS ceporo npv ckaHupoBaHUM obbekTa ¢ 04HOPOAHON BLICOKON OTpaxatoLei CnocobHOCTLIO;

- OQHOPOAHOCTb MeXAay NUKCENAMM: YPOBEHbL CEporo Kaxaoro otaensHoro nukcena ana 99,9 % scex nukcenei
B KaXKaol HeaaBMCUMMOIA obnacTu pasmepom 0,25x%0,25 floiiMa, pacnonoxeHHoW B Npegenax n3obpaxeHHoi obnactu, He
JOMKEH OTNUYaTLCA OT CpefHero 3HaveHus Gonee Yem Ha 22,0 ypoBHsi Ceporo nNpu ckaHupoBaHUM 06beKTa ¢ OAHOPOAHOW
BLICOKOIA OTpaXkatoLeit cnocoGHOCTLIO U Gonee YeM Ha 8,0 ypoBHeEl ceporo npu ckaHupoBaHUK o6bekTa ¢ 04HOPOAHO
HU3KOi oTpaxatoLlei cnoCoBHOCTbIO;

- OfHOPOAHOCTb ManoW obnacTu: cpefHNe YpoBHU Ceporo ABYX HesaBUCUMBIX obnacTelt pasmepom 0,25%0,25 aroit-
Ma, pacrnosioXeHHbIX B Npegenax u3obpaxeHHoN obnacti, He AOMKHBI OTNMYaTLeA 6onee YeM Ha 12,0 ypoBHelt ceporo
npu ckaHMpoBaHUM 06beKTa C 0AHOPOAHOM BbICOKOM OTpaatoLeil cnocobHocTbIo M Gonee YeM Ha 3,0 ypoBHA ceporo npu
CKaHUpOBaHUKN obbeKTa ¢ OAHOPOAHON HU3KON OTpaxatoLeil CnocoBbHOCThLIO.

B.3.3.4.2 KpaTkaa uHdopmaums

CurHanom HasblBaeTCs pasHuUa MeXAYy CPeAHUMU BbLIXOAHBIMU YPOBHAMU CEpOro, MoflyMeHHbIMU NPU CKaHWUPO-
BaHUM 0BBLEKTOB C OAHOPOAHON HU3KOW U BLICOKOW OTpaxaroLleil crnocoBHOCTLIO, NPU U3MEPEHNNU CPEeAHUX 3HaYEHWA B
He3aBMCUMbIX obnacTax pasmepom 0,25x0,25 gioiima B npeenax kaxaoi obnactn ckaHupoaHus. LLlymom HasbiBaeTca
CTaHAapTHOe OTKNOHEHWE YPOBHEN Ceporo B KaXK4oi U3 AaHHbIX He3aBUCUMbIX oBnacTell usmepeHuns. Beneacteue atoro,
Y KaXa0ii napbl U306paxeHuit ¢ BbICOKUM W HU3KUM Ko3dULMEeHTOM oTpaxeHue ecTb ABa 3HadeHns OCLL: ogHo Ha 6ase
cpefHeKBafpaTU4HOro OTKIMOHEHNUSA ANS BLICOKOTO KoadduLmeHTa oTpakeHusi u BTopoe Ha Base cpefHekBagpaTUHHOro
OTKIMOHEHUSA ANA HUIKOro KoadhuLmueHTa oTpaxeHus. [ins nonyv4eHnss UICTUHHOrO NokasaTens cpefiHeKkBapaTUYHoOro oT-
KITOHEHUS GUOMETPUHECKUI CkaHep HacTpauBaeTcs Takum obpa3oMm, HYTobbl cpefHWil ypoBeHb ceporo caeTnoro obpasuya
ObIn Ha HECKONbKO 3HAYEHUI HUXe 255 UnNu BepxHero ypoBHS KNUNMNUPOBaHUs (B 3aBUCUMOCTU OT TOr0, Kakoi ypoBeHb
HUXE), a CpefHWil ypoBeHb ceporo TeMHoro obpasua fomkeH O6bITb Ha HECKONBKO YpoBHEN Bbile 0 NN HUXKHEro YpoBHSA
KNUMNNUPoBaHMA (B 3aBUCUMOCTU OT TOrO, Kakoll ypoBeHb BhiLle). CnefyeT OTMETUTD, YTO NPU faHHOM METoAe U3MepeHus
OCLL He ocywjecTBNAETCA NONBITOK U30NMPOBaTh Pa3fUYHblE UCTOMHUKKA LUYMa WNW Pas3ferbHO U3MEPATb pasfnnudHble
TUNBI LWIYMa; BLIMUCNEHHBIA YPOBEHDb LWyMa ABNAETCA COBOKYMHOCTLIO BCEX TUMOB U UCTOMHUKOB LWyMa. OfHOPOAHOCTL
YPOBHEI CEPOro BLIMUCISAETCA NPU NOMOLLM TeX e U30bpaxkeHuit, YTo onucaHbl B NyHKTe « TpeboBaHUA».

B.3.3.4.3 Ucnonbayemble MUPLI

B.3.3.4.3.1 Mupbl ans 6UoMeTpu-ecKkoro ckaHepa, paboTatoLero no NPUHLMMY HapyLEHHOro MOSTHOrO BHYTPEHHEro
OTpaxKeHUs B CBETNOM none
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AOnsa usmeperuns OCLL 1 ofHOPOAHOCTU YPOBHE CEPOro NCKNIOYEHO NCNONb3oBaHWE MUP C BLICOKUM KO3 ULIMEH-
TOM OTpaXeHusi, NoMeLlaeMbIX Ha pabo4yro MOBEPXHOCTb BUOMETpUYEcKoro ckaHepa. [na AaHHOTO UCNbITaHWA Ha MyTw
ny4ya 6uomeTpudeckoro ckaHepa HeobxoguMO NnoMeLlatb rOMOreHHbIe NOrnoLaLWMe MUpLl ¢ NOCTOSHHOW OMTUYECKON
NAOTHOCTLH. MNonyyeHHoe usobpaxeHue AOMKHO BblTb paBHOMEPHO CBETALIM UKW TEMHBLIM CO CPEIHUM 3Ha4YeHUeM ce-
poro Ha YeTbipe 3Ha4YeHWUs! Bbllle MUHUMAanNbLHOTO 3Ha4eHUA ceporo BUOMETPUYECKOro ckaHepa UKW, COOTBETCTBEHHO, Ha
YEThbIpe 3Ha4YEHUS HUXE MaKCMMarlbHOrO 3Ha4YeHUsi ceporo GUOMeTpUYecKoro ckaHepa. Ecnm Mupbl noMeLLaloTes Ha nyTu
ONTUYECKOro Nyya GUOMETPUYECKOro CKaHepa, OHU AOMKHLI BOCNPUHUMATLCA KaK TOHKWe punbTpbl, NpenAaTcrByoLue
CMeLLEHUIO Ny4a, KOTOPOE MOXET MPUBECTU K HEOJHOPOAHOCTAM U NOBLILLEHHOMY YPOBHIO LyMa.

B.3.3.4.3.2 Muptl ana 6uometpudeckoro ckaHepa, paboTatoLwero No NPUHLMMY HapyLEHHOro NOSTHOTO BHYTPEHHero
OoTpaxeHWs B TEMHOM none

Mwupa gonmxHa cocTosiTb U3 AU Y3HOro CBETIIONO U TEMHOro oTpaxatolero mMatepuana. Mupbl A0mKHbI 6bITb ro-
MOFeHHbIMU, 4YTObLI BMecTe ¢ BUOMETPUYECKUM CKAaHEPOM OTMEYaTKOB NanbLeB OTBEYaTb NPEeACTaBlEeHHbIM B CrMCKe
TpeboBaHuAM. Hanpumep, ans ucneitaHna MaHcenna, kak npasuno, pekomeHayeTca: Ne 3 (TemHbln, 7 % oTpaxeHus),
Ne 9 (ceeTnblil, 79 % oTpaxeHus). Mpu MCNONbL30BaHMKM MUPLI NOANOXKA MOXET BbITb HAMOYEHa UMMEPCUOHHON KUAKO-
CTbto. E€e onTuyeckne CBOWCTBA, Kak NpaBuIio, NpW STOM He U3MEHSAIOTCA, HO UCMbITaHUe AOMKHO BbITb NPOBEAEHO efn-
HOXJAbl C OAHOW MUPOW U Kak MOXHO BricTpee.

B.3.3.4.4 MeToguka ucnbltaHus

B.3.3.4.4.1 MNepBhlit 5Tan ucnelTaHus

Onsa GUOMETPUYECKMX CKaHepoB OTMeYaTKoB nanbUeB, paboTarowmx No NPUHLMNY HapyLIEHHOro MOSIHOro OT-
paXeHWs B CBETNOM none: punbTpbl JOMKHLI pacrnonarateCsl Ha NyTU fyYa ckaHepa (OTKpbITBIA KOpnyc cKaHepa) urnu
COOTBETCTBYHOLUMM 06pasoM fJormkHa OblTb OTperynupoBaHa ANUTENbHOCTb 9KCNOHWPOBaHMA. [nA Kaxpgoro dunsrpa,
PacnonoXeHHOro Ha NyTu nyva BMOMETPUYECKOro cKaHepa, U Npu KaXaoM U3MeHeHWN ANUTENbHOCTU 3KCTMIOHUPOBaHUSA
HeoBX0AMMO perucTpupoBath n3obpaxkeHne ceobogHo obnacT perncTpauumn n3obpaxeHns, B pesynsraTte Yero JOSDKHbI
Nony4YnTECS OLHO CBETNOEe U OfHO TeMHoe u3obpaxeHus. [ing BUoMeTpUYecKkux ckaHepoB oTneYaTkoB nanbLes, pabo-
TaloWMX N0 MPUHLUMMY HapYLUEHHOro MOMHOro OTpaXeHUsi B TeMHOM none: Mupbl AomkHbl pacnonaratbesl Ha pabodeit
MOBEPXHOCTW C UMMEPCUOHHON XUAKOCTBIO B Ka4eCTBe CBA3YIOLLEro 38eHa. [pyu NoMoLLM KaxAoi us AByX MUP [OIMKHO
ObITb 3aperncTpupoBaHo OAHO M300paxeHue, B pesynsrare Yero AoMMKHbI MONyYUTLCA OfHO CBETNOe W OHO TEMHOEe
nsobpaxeHus.

B.3.3.4.4.2 Bropoii sTan ucnbItaHus

Onsa onpegenenuns OCLL sapeructpupoBaHHoe U3obpaxeHue Jenutcs Ha TecToBble nons pasmepom 0,25x0,25 atoir-
Ma 1 onpefernsieTcs cpefjHee 3HaYEHUe Ceporo, YUCO NOXHBIX NUKCenel U CTaHgapTHOe OTKITOHEHWE 3HaYeHUin ceporo
BCEX CTPOK U CTONBLOB Kaxzoro TecToBoro nons. Ha ocHoBaHWU AaHHbIX 3Ha4veHui Beivucnsatotes OCLL n oHOPOAHOCTb
ypoBHeii ceporo. OCLL HeobxoauMO BbIMUCAINTL ANS BCEX TECTOBLIX Nonei u3obpaxeHus. [insa kaxgoro nukcens Heobxo-
VMO BbIMUCIUTL OTKITOHEHUE OT CPefHEro 3Ha4YeHns ceporo Tectosoro nons. Ans onpepenenus OCLL TemHoro u ceeTno-
ro nonsi BLIMUCISETCS OTHOLLEHUE [laHHbIX 3HAYEeHUIA K CTaHAapTHOMY OTKNOHEHWUIO 3HAa4YEHWIA Ceporo Kaxaoro TecToBoro
rosisi B CBETSIOM M TeMHOM rosie. [ns onpeaeneHna 0gqHOPOAHOCTU YPOBHEN ceporo, noryveHHble u3obpaxeHus cHoBa
JensiTca Ha TecToBble nons pasmepom 0,25x0,25 groiima n onpeaensaerca cpefHee 3Ha4YeHUe ceporo, YUCIO JNOXHBLIX
nuKcenei n cTaHgapTHOE OTKITOHEHUE 3HA4YEeHWUI Ceporo BCex CTPOK U CTONGLOB KOHKPETHOro TECTOBOro MOns.

B.3.3.4.5 CootBercTBUE TpebOBAHNAM

B pamkax faHHOro cLueHapusi UCNbITaHUSA HeOBXOAUMO NOMHOE COOTBETCTBUE 3HAYEHUAM, NEPEYUCIIEHHBIM B MyH-
KTe « TpeboBaHmsi».

B.3.3.5 AHanus AuHaMUYeCcKoro gnanasoHa U3obpaxeHuin 0TNe4aTkoB NanbUeB

B.3.3.5.1 TpeboBaHusa

BuoMeTpuyeckuid ckaHep ¢ paspelatoweit cnocobHocThio 500 unn 1000 nukcenei/atoiiM AOMKEH 3aperucTpupo-
BaTb KOHTAKTHLIM METOAIOM CrieAiyIoLLNil HaBopOB U306PaKeHWIA:

- ANsi cTaHAapTHOro GMOMETPUYECKOro CKaHepa: 3aperncTpuposaTh NonHLIN Habop oTneyaTtkos nanbues y 10 cybb-
eKToB; TO ecTb 10 oTneyaTkoB METOAOM NPOKaTKM (N0 NATHL NanbLUEB KaXaoWw pyku), ABa oTneyaTka 6onbLUMX NanbLes 1
[Ba oTneyvyaTka YeTbipex narnbLeB KOHTaKTHbIM METOA0M,

- Ans GBUOMETPUYECKOTO CKaHepa NafoHU: 3aperncTpupoBaTh NagoHn Nesoi U Npasoit pykn y 10 cybLeKToB;

- Ans BUOMETPUYECKOro CKaHepa, PerucTpupyoLero KOHTaKTHEIM METOAO0M U306paXeHUs OTMeYaTKoB MarnbLes:
3aperucTpupoBaTb KOHTAKTHLIM METOAOM OTNEYATKN YeThipeX NanbLes NeBow U NpaBon PyKW U oTneyaTku AByX 6onbLInx
nansues y 10 cybbekToB;

- ANt NOCTPOEHUSA TUCTOTPaMMBbl KaXAoro U306paxeHUsa yYUTLIBAIOTCA BCE 3HAYEHMS Ceporo ¢ 5 NMUKCENsaMU un
BhiWwe. MMcTorpammMa omxHa 6biTb HENPEPLIBHOW U He AONXHa cogepkaTb kakue-nubo aptedaxTtel. He meree 80,0 % 3a-
pPEerucTpupoBaHHbIX M306paXeHuil oTNe4aTKkoB NanbLUEeB AOMKHL UMETL AUHaMUYeCcKUiA gnanasoH He MeHee 200 ypoBHeit
ceporo. He MeHee 99,0 % w3obpaXeHWid JOrmKHBl UMETb AMHAMUYECKUN QUanasoH He MeHee 128 ypoBHel ceporo.

B.3.3.5.2 Kpatkasa nHdopmMaLus

[aHHOe ucnbiTaHne 4eMOHCTPUPYET DYHKLUUOHUPOBaHUE BUOMETPUHECKOTO CKaHepa B paboyeM pexume.

B.3.3.5.3 Mcnonkayemble Mupbl

B AaHHOM cLeHapumn UcnbITaHUS MUPLI HE UCTIONL3YIOTCS.
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B.3.3.5.4 MeToguKa ucnbitaHus

B.3.3.5.4.1 MNepBblil aTan ucnsbITaHns

Cy6beKkThl, NPUHUMaIOLLMe y4acTue B UCTIbITaHUK, [OSKHLI NOCNEA0BaTENbHO NOMECTUTL CBOW NasbLbl B 06nacTe
peructpaumn usobpaxeHns GuomeTpudeckoro ckaHepa. Ha oanH nanew npuxofuTcs ogHO M3obpaxeHue. Ecnv ckaHep
MOXET perncTpupoBaTb 30OpaxeHns 04HOBPEeMEHHO YeTbipex NnanbLeB, TO PerncTpupyeTcs Takoe n3obpaxeHue.,

B.3.3.5.4.2 Bropo# aTan ucneltTaHus

MMcTorpamMmMbl Bcex N3oBpaxeHuit OLEHMBAIOTCA cornacHo npefCcTaBneHHbIM Bhile TpeGoBaHUsAM.

B.3.3.5.5 CooTBeTcTBME TpeboBaHUAM

B pamkax AaHHOro cLeHapus UCMbITaHNA HeOBXOAMMO MOMHOE COOTBETCTBUE 3HA4YEHUAM, NepednCrieHHbIM B MyH-
KTe «TpeGoBaHMS».
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MpunoxeHune C
(cnpaBoyHoOe)

Mpumep 3anucK AaHHbIX N306paxeHns oTneyaTka nanbla

B faHHOM NPUIOXEHUN NPUBEAEH MPUMEpP 3anucu U306paxeHns oTnedyaTka nanbLa.

MN306paxeHne oTnedaTka nasbua Ha pUCYHKe, NpeAcTaBfIeHHOM fasnee, C/YXUT NPMMepoM npouecca WngpoBaHus
[aHHbIX 1 6yfeT oT(hopMaTPOBAHO B COOTBETCTBUM C TPeGOBaHWAMM HACTOAWEro cTaHaapTa. MNpeaocTaBneH 0TneyaTok
yKasaTe /ibHOro nasibLa /IeBOi PyKW, 3aperncTpupoBaHHbliii METOAOM MPOKATKM.

TexHonornsi GUOMETPUYECKOTO CKaHepa HeusBecTHa.

YacToTa NpOCTPaHCTBEHHOW AnckpeTn3auun GuomeTpuyeckoro ckanepa: 500 nukceneii/groiim.

ButoBas rny6buHa: 8 6MTOB.

Pasmep n3o6paxeHns: 375x625 nukcenei.

K n306paxeHunto He NPUMEHAICA anropuTM cxatus, YTobbl UMETb BO3MOXHOCTb €r0 BU3yanusnposarhb.
BromeTpunyeckuii ckaHep nmeeT ofuH 610K «KauecTBO» 1 oguH 610K «CepTudmnkanmsa».
Heobxoaumble gna gaHHoro npumepa nons npeacrtasnedsl B Tabnuuax C.1un C.2.

MpeacTtaBnieHne ckaHMpoBaHUA
JIHuAa 1

JIHMA K

JInHuA n

JInHuAa 1 ... JINHUA K ... JInuna n

Ta6nuya C1 — Mpumep 6n0ka «OBLLMIA 3aroN0BOK»

Mone

MaeHTndrkatop gopmara
Homep Bepcun ctaHgapTta

AnvHa 3anucu

Uncno npeacTaBneHunii nanbualnagoHu

CepTudukaunoHHblii dnar

Yucno nanbues/nagoHen

Baiitbl

3HaueHve MpumeyaHve

0x46495200 "FIR"— 3anucb n3obpaxeHns otnevyaTka nanbua
0x30323000  "020”

0x000393C9  OpHo npepcTaB/ieHne oTneyarka nanbua
OnvHa 6noka «O6LWNiA 3aronoBok» (16) + AnuHa
6noka «3aronoBok npeactasnenuns» (50) + gnu-
Ha faHHbIX (234375) = 234441 6aiiToB

0x0001 M306paxeHne oTnevatka nanbla 3aperucTpu-
poBaHO OfuH pa3

0x01 3anucb AaHHbIX 0 cepTudukaymm npucyTcTeyeT

0x01 TonbKO yKasaTeslbHbIl naney NeBON pyku

Ta6nuuya C.2— Mpumep 610ka «3aroNoBoK NpeAcTaBneHNsA»

Mone
[OnvHa 6noka faHHbIX oTneyaTka nanb-
ua (B 6aiitax)

[ata v Bpema perucrtpauum

peHTudpukatop TexHonorun 6uome-
TPUYECKOro cKkaHepa

MpeHTncukatop msrotoButens 6nome-
TpUYEecKoro ckaHepa

NpeHTudukatop Tuna 6GuomeTpuye-
CKOro ckaHepa

MokasaTenb KayecTBa

44

BaiiTbl

4

3HaueHune MpymMeyaHne

0x00 03 93 B9 BknoyaeT 3arosioBOK M camblili Kpyn-
Hblli 6/10K flaHHbIX N306paxeHus

0x07D5 OC OF 11 23 15 [lekabpsa 2005 B 17:35:19.000

13 0000
00x0 TexHoNorMsa HeusBecTHa WU He ycTta-
HOBJIEHa
OxABCD NpoeHTudukaTop, NPUCBOEHHbIA U3ro-
ToButento MABI
0x1235 MaeHTugukaTop, NPUCBOEHHLIA UN3ro-
TOBUTENIEM
Ox3A 3HayeHne nokasaTens KayecTtBa W30-

6paxeHuns — 58
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Mone BaiTbl 3HaveHue MpumevaHue
NaeHTudukatop paspabotymka anro- 2 0xABCD MAaeHTUUKaTop, NPUCBOEHHLIN pas-
pUTMa OLEHKM Ka4vecTBa paboTtunky MABIT
NaeHTUdUKaTop anroputMa OLEHKM 2 0x1234 NAaeHTudUKaTop, MNPUCBOEHHLIA pas-
ka4yecTBa paboTynkom
Uuncno 6nokos «CepTudukaumsa» 0x01 OpwH 6nok «CepTudukauma»
MaeHTudukaTop ceptudmumpyroiero 2 0x78AB MaeHTugukaTop, npucsoeHHsIn MABT
opraHa
NaeHTndunkaTop cxeMbl cepTuduka- 1 0x01 CepTudukauma npu nomoLyn npuno-
Uum xeHusa B.1
HaumeHoBaHue nansua/nagoxHu 1 0x07 YkasaTerbHblil naney nesomn pyku
Homep npegcraBrneHuns 1 0x00 MepBas perncrpayus
BuToBas rny6uHa 1 0x08 256 ypoBHeli ceporo
AnroputM cxartus nusobpaxeHus 1 0x00 HecxaTblil (HET BUTOBOW YNakoBKK)
BeicoTa n3obpaxeHus 2 0x0271 625 ropusoHTanbHbIX NNHUIA
[nnHa gaHHbIX nsobpaxeHus 4 0x00039387 234 375 GaliToB
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MpunoxeHne D
(cnpaBoyHoe)

YcnoBus gns perncrpaumm msob6paxeHuii oTneyaTtkoB nasbUeBs

D.1 O6wme nNonoxeHus

[JaHHOe npuioXeHne onucbiBaeT TEXHUKY, pa3paboTaHHylo 418 06/IerdyeHns npoLecca nosiyyeHust Haunyywnx oT-
neyaTkoB NasbLeB, 3aperncTpUpoBaHHbIX 6UOMETPUYECKUM CKaHepoM. MpunoxeHue npefHasHauyeHo Kak Ansi nofib30Ba-
Tenei cucTem peructpauum OTNeYaTkoB NasbLeB, Tak W A/ pa3paboTuMKOB CUCTEM perucTpauuv oTnevyaTkoB nasbLeB
U cUCTEM GUOMeTpuueckoll ayTeHTUdmkauum. OnucaHusl, NpeacTaBNeHHble B AaHHOM MPUIOXEHUW, HaueneHbl Ha pe-
rMCTpaLnio BbICOKOKAYECTBEHHbIX M300paXeHUii 0TNeYaTKoB NasiblLeB KOHTaKTHbIM MeToAoM. /306paXeHns oTnevyaTkoB
nasbues, 3aperncTpMpoBaHHbIX METOLOM MPOKaTKW, KOTOPbIE WCMOJ/b3YITCA B NPABOOXPAHUTE/bHLIX OpraHax, He siB/s-
l0TCA LeNblo aHHOTo MPUIOXEHUS, Tak Kak perucTpayusi nogo6HbIX 0TNevaTkoB, kak NpaBuio, KOHTPOMPYeTCs KBanudu-
LMPOBaHHLIM OMepaTopoM, CAeasLLUM 3a NPaBUIbHOCTLIO MOMOXEHUS Nasbua WK NafoHN U 3a CUMOW HaXMMA.

TepMUH «NOATBEPXAEHNE», NTPUMEHSIOLLMIACS B HACTOALLEM MPUMIOXEHNW, 03HAYAET NPUHSATNE UTOFOBOTO PELIEeHUs!
0 NMpuHsiTan/oTkase COrfiacHo BM3yaslbHOMY OCMOTPY 3aperucTpupoBaHHOIO M306paxeHusi. B JaHHOM NPUIOXeHWU He OT-
paXKeHbl KOHKPETHbIE KPUTepUU MPUHATUS pelleHusl, HO NMPUBOASATCA HEKOTOpble Tpe6oBaHUs, KOTopble HeO6X0AUMO Yuu-
TbiBaTb pa3paboTuvkam v U3roToBuUTensim cuctem. Mpouenypbl, BbINMOMHAEMbIe B C/lyyae, Korga u3o6paxeHue oTnevyaTtka
nanbua He MOXeT 6biTb 3aperncTpupoBaHo, BbIXOAAT 32 PaMKu 06/1acTU NMPUMEHEeHUsI HACTOALEro NPUIOKEHUs, Tak Xe
Kak 1 TEXHUKA CXaTWsl U WU POBAHNS 3aperucTpUpoOBaHHbIX U306paXeHWiA.

D.2 PekoMeHaLun no perucrpaymm nsobpaxeHuii oTneyaTkos nasbles

D.2.1 PekoMeHgauuu ans 6UOMeTPUUYECKMX CKAHEPOB OTMNEeYaTKOB NasbLeB (A4BYMEPHbI/ NAaHLETHbIA cKkaHep)

D.2.1.1 Cneuundukaynm kayectsa n3obpaxeHns

PekomeHayeTcs ncnonb3oBaTb 6MOMETPUYECKME CKaHepbl 0TNeYaTKOB NasbleB, KOTOpble y40BNeTBOPSAT TpeboBa-
HUSIM YCTAHOBMEHHbIM B Tabnuue 5. Buometpuueckuii ckaHep AO/HKEH Nepuoanuyeckn kanmbpoBaTtbesi. MeTog Kannbpos-
KN 3aBUCUT OT UCNONb3yeMoro 6nomMeTpuyeckoro ckaHepa. OnucaHve meTofda KanmbGpOBKM BbIXOAWUT 3a paMku o06nactu
NPMMEHEeHNs HacTosLwero ctaHgapTa. [epmognyHOCTb KanmbpoBKM 6GMOMETPUYECKOrO CKkaHepa 3aBUCUT OT U3rOTOBUTENSA
6MOMETPUYECKOT0o CKaHepa U OT 06/1acTU NPUMEHEHUS 4aHHOTO GUOMETPUYECKOro ckaHepa. MepuognMyHOCTb KasmbpoBKM
[OMKHa 6bITb yCTAHOB/IEHA B KaYecTBe OAHOW M3 CTaHA4apTHbIX 3KCMyaTauuoHHbIX npoueayp 418 CUCTEMbI.

D.2.1.2 PekoMeHZaLuy MO pacnosioXeHWo nasnbla Ha paboyeil MOBEPXHOCTUM GMOMETPUYECKOTO CKaHepa

KoppekTHoe pacnosioxeHue nanbla Ha paboyeil NOBEPXHOCTN BMOMETPUYECKOro ckaHepa No3Bo/sieT perncTpupo-
BaTb 60/n1ee adhhekTUBHY0 061acTb n306paxeHns oAHONM 1 TOW xe yacTu nansua. jpyrumu cnosamu, nepekpbiBaroLinecs
061acTn cpaBHMBAaEMbIX U306paxeHnii cTaHOBATCSA 60/blUe, YTO NPEeANnooXUTENIbHO NPUBEAET K NOBbILEHNIO TOYHOCTH
Bepuduvkauuun. LleHTpom oTneyaTka nanbua SABASETCA HavBbICLIAsA TOYKA BHYTPEHHEN W30rHyTOW NOBEPXHOCTU nanbua.
Ecnun ueHTp oTneyaTka pacnosioXeH B LEeHTPasibHON YacTu 3aperucTpMpoBaHHOIo M306paxeHuns, TO 3TO B 06LLEM cnyyae
npvBegeT k 6onblueli 06/1aCcTM NepekpbITMA 0TneyaTkoB nNpu Bepudukaunn. C 3Tol Lenblo LenecoobpasHo Ncnonb3oBaTb
3KpPaHHbI MOHWUTOP, HAa KOTOPOM MOXHO NMPOBEPUTbL PaCMO/IOXEHME Nasibla, UK GuomeTpuyeckne ckaHepbl C OyHKUuel
aBTOMaTNYeCKOro onpefenieHns pacnosiokeHus nasabua, KoTopble o6ecneynBalT 06paTHYI0 CBA3b C MO/b30BaTeNEM, YTO
no3BoNseT NpefoTBPaTUTbh PErncTpauunio ToNbKO Kpas KOHYMKa nasbla.

B HekoTOpbIX knaccax WabnoHOB LEHTp OTnevaTka He pacrnoflokeH B LeHTpe nanbua. B nofo6HbIX ciyvasx onu-
CaHHbI Bbille MeTOA BbipaBHUBaHWUS MO LEHTPY, MOXET 0Ka3aTbCA HENPUMEHUMbIM.

CwmelleHne

PucyHok D.1 — LleHTpupoBaHue nanbua
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Ecnu pacnonoxeHne KOHYMKOB NasblieB Ha paboyeil NOBEPXHOCTW GUOMETPUYECKOrO ckaHepa Bcerga CoBnajaer,
TO nepekpbiBawLascs 061acTb ABYX N306paxeHunii 6yaeT 0fMHAKOBOIA.

MoBepHyTOE

PucyHok D.2 — BpaweHne n Habnwogaemasa 06/1acTb NepekpbiTua

Kaxablii pa3 npu pernctpaunm Heo6xoAMMO MPefoCTaBsATb BU3yasibHOe UIU 3BYKOBOE PYKOBOACTBO MO NpaBusib-
HOMY pasmelLeHnio nanbua Uim ycTpoicTBO GMOMETPUYECKOro CkaHepa A0J/HKHO 6biTh TakMM, 4TOGbLI MOMb30BaTE b BCEr-
fa pasmellan nasnew npaBubHO.

PucyHok D.3 — HanpaBsieHne KoH4YMKa nasbla

Ecnv naney, pasMelieH nog yriom K gatuvky, To 6yAeT 3aperncTpupoBaH kpai nasbla v npaktmyeckasi LeHHOCTb
o6pasua 6yAeT CHUXeHa.
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PucyHok D.4 — Tanevw, nog yrnom

YMeHbLIeHne Nofo6HbIX NONepeyHbIX ABUXEHNA Takke He06X0AMMO A1 YBEMYEHUS TOYHOCTW. [pu 0f4HOBPEMEH-
HOM perncTpaumy HeckosibKUX NasblLeB BEPOSITHOCTb MONepeyYHblX ABMKEHUI CHUXAETCS.

PucyHok D.5 — OpgHoBpemMeHHaa perncrpauma HecKosbKUX nanbues

ABTOMaTM4Yeckoe onpefeneHne LeHTpa oTnevaTka nanbla 3aBUCUT OT PYHKLMOHANbHBIX XapaKTepucTuK anroput-
mMa. OfHOBpPEMEHHAsA perncrpaums HeCckosbKMX nanbLeB M KOHTPO/b pasMelleHns nepBoro nanbua obecneuymsaloT yayu-
LIeHVe KayecTBa PerncTpupyemMoro n3obpaxeHus.

D.2.1.3 OcBeweHne, NoAcBeTka, NpuBefeHne B paboyee coctosiHMe

BromeTpuueckne ckaHepbl 0TnevaTkoB nanbLeB (ONTUYeCKMe) ocBelLaloT nasnew Bo BpeMs ero peructpauyun. OgHa-
KO OKpyXalollee OCBelleHne MOXeT HeraTMBHO MOBAUATL Ha Mpouecc perucrpauyun. Hanpumep, cBeT OT BepPXHero ocse-
LLeHNs MOXeT nonacTb Ha AaTuuK. JaHHbll 3 HeKT MOXHO CMATYNTb YCTAHOBUB KPbILY UM MHOE NPenATCcTBME AN TOro,
YTO6bl YCTPAHWUTL BHELLHIOW 3aCBETKY, WM UCNOMb30BaTh CBET C AMana3oHOM A/IMH BOJIH, OT/IYaloWmMXcs OT AvanasoHa
ONVH BOSH o6Liero oceeleHns. B cnyyae ecnu NS OCBELEHUs AaTymka UCMONb3yeTCsl BUANMbIA CBET, BKIOYEHWE AaH-
HOro cBeTa MOXeT 6blTb MCNOMb30BAHO KakK CUTHas K Hayany npouecca perncrpayum.

D.2.1.4 OunweHvne paboyeli NOBEPXHOCTM GMOMETPUYECKOTO CKaHepa

Mepepn kanubpoBKOW GUOMETPUYECKOro ckaHepa Heo6XoAMMO OYUCTUTbL pabouyyild MOBEPXHOCTb OT OTNevYaTkoB
nanbues. Heobxoanmo nNpoBepuTb, MOTYT M OTMeYaTKM nanbLeB Ha paboyeli NOBEpPXHOCTU GBUMOMETPUYECKOro ckaHepa
oKasblBaTb B/MSAHME Ha MOCNeAyoLWY0 perncrTpanmnio n3obpaxeHnii otnevaTkoB nanbleB. Ype3mepHoe cKonneHune rpsasu
WM OTNeyYaTKoB nasbleB Ha paboyeli NOBEPXHOCTU MOXET HeraTMBHO MOBUATbL HA KA4eCTBO PerncTpupyemoro nsobpa-
XeHus. Pabouylo NOBEpPXHOCTb GUOMETPUYECKOro ckaHepa HeobxoAMMO OoYMLLaTh B COOTBETCTBMU C YKa3aHWAMMW WU3roTo-
BUTENS W CTaH4apTHbIMK NpoLuedypamMun 3KcnayaTaunv AN KOHKPEeTHON 061acTu NpUMEHeHUs.

D.2.1.5 YBnaxHeHune

KauyecTBO 3aperncTpupoBaHHOro n3obpaxeHns MOXeT yXy[laTbCsA B C/lyyae, ecinm Koxa nasbla C/AWLWKOM Cyxas.
Ecnu npegnonaraertcs, 4To cyxas Koxa cybobekTa cTana NpUYMHOM HU3KOro kavyecTBa M3o6paxeHns, He06X04MMO yBax-
HWUTb naney, Hanpumep, NOAbIWaB Ha Hero, KOCHYBLUWCb BNI2QXKHON OT NoTa 4acTu Tesa, NpoTepes ero BaXHOl candgeTkol
WM HAHEeCs Ha Hero reflb Uan Kpem.

Ecnn naney CAvWKOM BNaXHbI, Bnara MoxeT 0TO6pasuTbCA Ha M306paxeHUM unm ocTaBuTb cref Ha paboueit
NOBEPXHOCTN GMOMETpMYECKOro ckaHepa. B gaHHoM cnyyae Heob6xo4MmMo npoTepeTb pabouyo NMOBEPXHOCTL BromeTpuye-
CKOTO cCkaHepa Wan gpyruMm cnoco6om n3baBuTbCA OT CNefoB BRaru.

D.2.1.6 BbicywmBaHue

Ecnn nanewy cAUWKOM BNa@xHbIl, ero HE06X04MMO NpoTepeTb Cyxoi caneTKon WAN BbICYWNTb NPWM NOMOLLM BO3-
ayxa. Ecnv npegnonaraeTtcs, 4To BNaXxHas koxa cybbekTa ctana NpUUYMHOA HU3KOro kayecTBa n3obpaxeHus, Heo6xoamMmMo
BbICYLWINTb naned,.

D.2.1.7 OtcyTcTBME Nanbua

B HekOTOpbIX cnyyasx oTneyaTtok nasbla He MOXeT ObITb 3aperncTpupoBaH B CBA3WN C OTCYTCTBMEM nasbLa uav no apy-
roil NpuynHe. B 3aBMCUMOCTN OTTOrO, ABNSETCA NN AaHHAsA cUTyauus BPEMEHHON (nepesioM KOCcTu, TpasMma W T.4.) uan nocto-
AHHOW (amnyTauus, UHBaNNAHOCTb UT.A.), 415 06paboTkn Taknx Cayyaes AO/HKHA MPUMEHATLCSA COOTBETCTBYIOLLAA NONTHKA.

D.2.1.8 Bbibop nanbla 1 Nopsgok perucrpayum

Heobxoaumo npefoctaBnATb BU3yasbHOE WM 3BYKOBOE PYKOBOACTBO MO BbI6GOPY M MOPSAAKY perncrpauun nasb-
LieB: HY>XXHO I perucTpupoBaTth TONLKO NIEBYIO PYKY, TO/IbKO NPaBylo PyKy Unm o6e pyku; B cnyyae perncrpauumn obenx pyk,

48



FOCT P NCO/M3K 19794-4—2014

KaKyl pyKy permctpupoBaTb nepBoii. Korga Heo6xoaumo 3apernctprMpoBaTbh 60/1ee 04HOro nanabLa Wan cylwecTByeT onpe-
[leneHHblli NopsiAoK perucTpauun, obopyfoBaHme A0/MKHO NpyY NOMOLLKM, HanpuMmep, AguarpaMM WM PUCYHKOB, YETKO yKa-
3aTb Mo/b30BaTeNo TOT nasey (nanblbl), 0TNeYaToK KOTOPOro He06XxoAMMO 3aperucTpupoBaTh.

MpaBuna BBOAA anbTePHATUBHbIX AAHHBIX AO/DKHbI ObITb ONpefesieHbl 3apaHee AN Cly4vas, korga Henb3s 3ape-
rMcTpMpoBaTh OTNeYaTkn Kakux-nubo nanbleB. Hanpumep, korga HeQOCTYMeH ykasaTesibHblli nanel, Heo6xoaumo onpe-
AenuTb NpaBuio NpefocTaBneHus cpefHero, 60nbWOro Wi 6e3bIMAHHOTO Masbla B KauecTBe anbTepHaTuBbl, U Takxe
[O/KEH ObiTb ONpejAenieH Nopsaok NpefocTaBeHUss anbTepHaTUBHbIX NanbueB. Mpu peructpauun OAHOBPEMEHHO He-
CKOJIbKUX NafibLeB, WCKAIOYEHHble Nafblbl MOFYT 6bITb NOATBEPXAEHbI MPU MOMOWM YHKUMM Bepudmkauum nanbles
Apyr ¢ Apyrom.

D.2.1.9 OueHka kayecTBa M306paxeHnsa oTneyatka nasnabua

Mpon3BoanTENbHOCTL NI060 6MOMETPUYECKO CUCTEMbI CUIbHO 3aBUCAT OT KayecTBa [laHHbIX, 3aperncTpmpoBaH-
HbIX 6MOMETPUYECKUM CKaHEPOM.

[na obecneyeHnss o6paTHON CBA3U C NOMb30BATENSIMU B PEXMME peasibHOro BpEMeHU nporpammMmHoe obecnevyeHune
MHOTMX 6MOMETPUYECKMX CKAHEPOB BK/HOYAET aBTOMATUYECKYH OLEHKY KayecTBa perncTpupyemMoro nsobpaxeHusi. Anro-
PUTMbI OLEHKM KauyecTBa M306paeHus oTnevatka nanbua onncaHHole MCO/MOK TO 29794-4, aBnAOTCSA CNpaBOYHbIMU
mMaTepuanamMu gnsa BblYMC/IEHUSI Nokas3aTenei kavyecTsa, NPUHATbIX W3rOTOBUTENAMU GMOMETPUYECKOro ckaHepa.

[Lpyroii meToq 3aknyaeTcs B peructpauuu v nepekpecTtHOM CpaBHEHWW HECKONbKMX U306paxeHuii 04HOro 1 Toro
Xe nanbua c Luesnblo onpegenexHns, NnpeBOCXoAAT W nokasaTenun noporu, ycTaHoB/eHHble ANA cuctembl. Ecnm npesocxo-
[AT, TO Ka4yecTBO ABASETCA AOCTATOYHbIM ANA NPeAYyCMOTPEHHOI 06/1acTu NpumeHeHns. [anbHelilee pa3BuMTUe JaHHOTO
nogxoga 3akntyaetcs B rpad)MyeckoM NOCTPOEHUU nokasaTeneil BCex NepeKkpecTHbiX CPaBHEHWUN (PUCYHOK 7); npeano-
naraetcs, 4To n3o06paxeHne ¢ Hanbosiee BbICOKMM CpeHUM nokasaTeseM ob6nafaeT Hauayylnm KayecTBOM.

MpenmyLLecTBOM OLEHKM KayecTBa M306paxeHus BO BPeEMS perncrpauuy siBNSeTcs BO3MOXHOCTb BbIIBUTb MpoO-
6n1eMbl, U3-3a KOTOPbIX XapakTepucTUKM oTneyaTka nasbla cybbekta 06n1afarT HeAOCTaTOUYHbIM YPOBHEM KauyecTBa AJ/is
npeaycMOTPEHHO 06/1acTu NpUMEHeHWs, TeM cambiM o6ecneynBasl BBeAeHMe Haanexawux KoHTpMep (Hampumep, uc-
nonb30BaTh APYroi nanew, OTN0XUTb PerucTpaunilo uaM NpPUHATL pelleHne 06 UCNoNb30BaHWUN APYTro MOAaNbHOCTH).

PucyHok D.6 — BblGop flyuliero M3o6paxeHuns npu NoMoLLM CpefHero nokasarens Npo6GHOro CpaBHEHWUs

D.2.1.10 O6paboTka UMeKLNXCA AaHHbIX

Ecnu oTneuaTok nanbua 6bl1 3aperncTpupoBaH paHee, TO ugeHTMdUKaunsa otnevaTka nanbua MOXeT 6biTb NpoBe-
[leHa npu nNomMoLM npouecca cpaBHeHWs. Takke BO3MOXHa CUTyauus, Npu KOTOPO m3obpaxeHve nanbua, cumTaBlueecs
paHee He 3apermcTpupoBaHHbIM, 6bINI0 3apPErMcTPMpPOBaHO No4 APYTM UAEHTUMUKALNOHHBIM HOMEDPOM.

D.2.1.11 dakTopbl, BAXSAIOLWME HA perncTpaunio n3obpaxeHus

BbicoTa OT nosa uam oT cTona 40 NOBEPXHOCTM 6GMOMETPUYECKOrO CkaHepa, Takke Kak U Hak/oH paboyeil noeepx-
HOCTW GMOMETPUYECKOro CKaHepa MO OTHOLWIEHWIO K MOy WAW CTOMY, B/USIOT Ha KayecTBO 3aperucTpupoBaHHbIX K30-
6paxeHnii. [pyrumun daxktopamun, BAUAIOWMMK Ha KayecTBO, SIBNSETCA YUC/IO OAHOBPEMEHHO PErucTpupyembix nasb-
ueB (1, 2, 4 nT.4.) U hakT OAHOBPEMEHHOI WM pas3fenbHOi perncTpaumy pyk. Korga perucrpaumsi ocywectBasieTcs
B pasHbIX MecTax, KpaiHe XenaTefibHO MCMNO/b30BaTb COBMECTUMblE YCTPONCTBA C TOUYKM 3PEHUSA KpUTepues kadvecTsa
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nzobpaxeHns (ceptudukatel yctpoinicte App F u PIV), pasmepoB pabouyeii MOBEPXHOCTU U MPOLLECCOB perncrpaunu oT-
neyaTkoB nasnbleB. KOHTPO/Mb pacnofioxeHns (BbicOTa OT Nofa W yroa Hak/oHa) 6UOMETPUYECKOro ckaHepa Takxe o6e-
cneymBaeT cTabunbHOE Ka4yecTBO perucrpauuu.

Takke HEOBXOAMMO YUUTbIBATb POCT, COCTOSIHME 3[,0POBbS U P3MUECKNe HeJoCTaTKu CyObekTa.

MpumeHeHne NOPTaTUBHOIO WAN MEPEeHOCHOT0 GUOMETPUYECKOTO CkaHepa MOXeT 06/1eruynTb perncrpaunto nsobpa-
XEHUI 0TNeYyaTkoB NasibLeB y Nofo6HbIX CyObeKTOB.

PacnonoxeHne Tena oTHoCcUTeNbHO paboyeil NOBEPXHOCTM GMOMETPUYECKOrOo CKaHepa Takke BAUSeT Ha kavyecTBO
3aperncTpupoBaHHbIX N306paxeHnii. Kak npasnno, Mg nNpoTArnBalT CBOU Pyku Takum 06pasom, yYto 60MbLIOA naney
oKa3blBaeTCA NPUNOSHAT, @ MU3MHEL, ONyLLeH, 4YTO NO3BOMAET YA06HO NpokaTbiBaTb nasnel (C dpanaHroin nanbla B Kaye-
CTBE OCW) NO rOPU30HTaNIbHO pa3melleHHol paboyeil NOBEPXHOCTU BoMeTpuyeckoro ckaHepa. flaHHaa npobnema oTcyT-
CTBYET Mpu perncrpauun ogHOBPEMEHHO YeTbipex nanbLeB, HO AaHHble U Apyrne hakTopbl 3KCnayaTtauun fO/MKHbI ObiTb
NMPUHATBI BO BHUMaHVe npu Bbibope mecTa YCTaHOBKM GMOMETPUYECcKoro ckaHepa.

D.2.1.12 ®dyHKUMOHUpPOBaHUe

B HekoTopbIx 06nacTsiX NpvMeHeHus, 0COBeHHO Tam, rAe He NpefycMOTPEH KOHTPO/ib onepaTopom, Heobxogu-
MO NpefoCcTaBNATb NO/b30BATENO BU3yasibHbIE MHCTPYKLMU UM 3BYKOBOE PYKOBOACTBO. MoAo06HOE pPyKOBOACTBO MOXET
BKNlOYaTb B Ce6s cnepyouiee:

- perucTpaumsa Ao/mKHa HauvHaTbCA aBTOMaTUYecKu;

- €CIN YCTPOICTBO OTKNOHSIET 3aperncTpnpoBaHHoe n3obpaxeHne n TpebyeT NOBTOPHOW perncrpauuun, nonb3oBa-
Tenb [O/XKeH 6biTb yBEOM/IEH O HEOBX04MMOCTY nepeperucTpaymu,

- ecnu perucTpauus He npousolwna Aaxe nocse onpegeneHHoro ymucna nonbiToK, YCTPOKWCTBO AO/MKHO COOBWMTL
nonb30BaTeNto 0 He06XO0AMMOCTU NPUHATUA APYTUX Mep.

D.2.1.13 Mpumepbl NONOXEHWIA

D.2.1.13.1 PerucTpauus oTneyartka OAHOr0 nanbua CybbekTa, HaxofALerocs B NOMOXeHNN CToA

Pernctpaumsa oTneyaTka OAHOrO nasbla CyObekTa, HaxoAsAlerocs B NOMIOXEHUN CTOSA, Noka3aHa Ha pucyHke D.7.

PucyHok D.7 — Peructpauus otneyatka ogHoro nasbua cy6bekta, HaxoAsiLerocs B NojloXeHun cTos

BbicoTa oT nona (H), yron HaknoHa (A), paccTosHue oT cybbekTa A0 yctpoiictBa (D) v gpyrve napameTtpbl AO/KHbI
6bITb ONMCaHbl B cneyndukalmn npoekra.

D.2.1.13.2 PerucTtpauns oTneyaTka yeTblpex najbLeB Cy6bekTa, HaxoAsaLWwerocs B NOAOXKEHUN CUAA

Pernctpauyusa otneyarka YeTblpex nanbLeB Cy6bekTa, Haxoalerocs B NoN0XeHUN Cuas, nokasaHa Ha pucyHke D.8.
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PucyHok D.8 — Pernctpauuma otnevyartka YeTbipex nanbLes Cy6'beKTa, Haxogsauerocs B N0OJsIoXKeHun cnasa

Beicota oT nona (H), yron HaknoHa (A), paccTosHue oT cybbekTa o yctpoiictea (D) n agpyrne napameTpbl AOMKHbI
6bITb onucaHbl B cneundukayum npoekra.

D.2.1.14 Yka3aHusi onepaTtopam 6MOMETPUYECKUX CUCTEM

B HekoTopbIX cucTemMax ucnosb3yeTtcs 60see 0A4HOro Nopora NPUHATUA pelleHns. Hanpumep, ecnu cuctema Bblja-
eT 3ak/lyeHne «Hen3BeCcTHO» B AONOIHEHNE K «BepudunLnpoBaH» 1 «HesepudunumpoBaH». Ecnn HEBO3MOXHO NpoOBeCTH
CpaBHeHWe K3-3a KayecTBa M306paxeHus, TO MPW HaMyMM onepatopa MOXHO M36aBUTbCA OT BO3HMKLLUMX COMHEHWIA Mo
nosogy pesynbTara Bepudukalmm, npefocTaBnB emMy 3HaYeHre KayecTBa 3apermcTpupoBaHHOro M3obpaxeHus.

D.2.1.15 MopgTeepxaeHne

Ecnn aBTOMaTM4eckoro pelleHns HegocTaTO4HO, TO A1 MPUHATUS MTOrOBOrO pPelleHns onepaTopbl CUCTEMbI peru-
cTpaymm MoryT:

- NPOBEPWUTb, NPaBWU/IbLHO NIM NOMb30BaTeNb NOHNUMAET Npoueaypy perncTpayuu;

- BU3yasibHO NPOBEpPUTb M306paxeHns, cogepxalime BbiCOKOAETaNM3MPOBaHHYI0 MHOpMaL Mo KPOME KOHTPO/b-
HbIX TOYEK, HANPUMep, ABMAETCA UWN He ABNAAEeTCS nose3Has 06/1acTb MaseHbKON.

D.3 PyKoBOACTBO N0 06palleHunto ¢ laHHbIMW N306paxeHus

D.3.1 MeTpuka KayecTBa n306paxeHuns

ANropuTMbl OLEHKM KayecTBa M306paxeHuii oTneyaTkoB nanbues, onucaHHble B MICO/M3K TO 29794-4, agnawTcs
CNpaBOYHbIMW ANS @rOPUTMOB BbIYUCNEHUS MoKasaTeneli kavyecTBa, yKasaHHbIX paspaboTyunkamu B cneymdukaymm cu-
CTEMBbI.

Ecnn nposBogunuck NonbITkKM onpefennTb LEHTp wabnoHa obnactu oTnedyaTka nanbua, TO paspaboTynkm cuctem
MOTyT pacCMOTPETb BHECEHMEe faHHOW (hyHKUuMM B cneyndukayno cCMCTeMsl.

Ecnn npoBOAUNCE NONbITKKU BbIYNC/IUTb KA4eCTBO |/|306pa>KeH|/|;|, NCcnonb3ya HageXHOoCTb 06Hapy>Keva KOHTPO/b-
HbIX TOYEK, TO pas3paboTyUnkn cUCTEM MOTYT pacCcMOTpeTb BHECEHVE [aHHOW YHKUMM B cneynduKaLumno CUCTeMbI.

D.3.2 NHTepdpeiic nonb3oBaTens (0To6paxeHne perncTpupyoLlLerocsa/3aperncTpupoBaHHoOro

n3obpaxeHus)

B cnyuyae ¢ koonepaTUBHbIMW NOMb30BATENSAMU flyylle BU3yann3npoBaTb 3aperncTpupoBaHHblie nsobpaxeHus. [le-
MOHCTpaLumsa n3obpaxeHnsa oTnevyatka nasbla MOXeT ObiTb UCKIOYEHA.

D.3.3 MNpepob6paboTka

HekoTopble ycTpoiicTBa CHabXeHbl DyHKUMel perncTpauumn BbiCOKOKa4YeCTBEHHbIX M306paXeHuii nyTem aBTomMaTtu-
4YeCcKoro U3MeHeHus napameTpoB AaTyvka B Lensx agantauun K U3MeHeHWAM XapakTepucTuK, Bbl3BaHHbIM W3HOCOM farT-
ymkKa UM K USMEHEHUAM COCTOSHUA KOXM. OfHaKo M3-3a NOACTPONKM napameTpoB MPOLECC perncTpauny MOXeT 3aHATb
6o0nblie BpeMeHW. HeobpaboTaHHble faHHble, MOMyYeHHble AAaTYUMKOM, MOTYT 6bITb 06paboTaHbl MM YCOBEPLLUEHCTBOBA-
Hbl B Llenax ynydwenusa sudyanusaymmn. OgHako BCneacTBMe MOBbILEHNA KavyecTBa nogpobHas nHdopmaums o rpaganmax
Ceporo MoxeTt 6bITb NOTEPsiHA.
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D.4 MNporpamMmHoe o6ecneyeHmne AN OLEHKM KayecTBa M3obpaxeHUA oTnevarka nanbua

MporpaMMHoe oGecneyeHue ANsl perucTpaLuum u3obpaxeHuid oTnevaTkoB NanbUeB AOMXHO obnaaaTb cneayiowu-
MW XapakTepucTMKamu:

- MIHOMKaUWsl Hayana perucrpauuu, UHALMUPYIoLLeiicsl B TOT MOMEHT, Koraa CyGbeKT pasmellaeT cBoii naney Ha
paboyeil NoBepXHOCTM BUOMETPUHECKOTO CKaHepa;

- MIHCTPYKUMS O NOCTefoBaTeNIbHOCTU JAeACTBUIA NpU perncTpaLum;

- BLIGOP BbLICOKOKAYECTBEHHBIX M30OpaXKeHUid B COOTBETCTBUM C PELUEHUEM anropuTMa aBTOMaTU4ECKOW OLeHKM
Ka4ecTBa;

- NMOBTOP WHCTPYKUUIA Nocre Heyaa4yHoW NONbITKM perucTpaLuu;

- AOMXHO GbiTb YCTAaHOBNEHO NMporpaMMHoe obecniedeHmne AnsA hyHKLUMKM aBTOMaTUYECKOrO NPUHATMSI PeLUeHNs no
Ka4ecTBY (M3roTOBUTENb, HAMMEHOBaHWe NPOAYKTa, BEPCUSI U T. 4.);

- BOMXHO 6bITb YCTAaHOBNEHO NporpaMMHoe obecneyeHne Ans U3BMEYEHNA XapaKTepHbIX 0cobeHHOCTEN;

- LOMXHO 6bITb YCTAaHOBIEHO NporpaMMHoe obecneyeHue Ans BepuduKkaumm;

- Npo6Hoe cpaBHeHWUE BO BPEMS pEMUCTpaLum;

- BbIGOp U30GpaXeHMUs C NMyYLLMM Ka4eCTBOM MpMY NMOMOLLM pyHKUMK NPOBHOro CpaBHEHUS.

D.5 PekomMeHaaumm no pasmepy perucTpupyemoro usobpaxeHus orneyarka nansua

B Tabnuye D.1 npuBefeHbl pekoMeHAaLumK Mo pasmepy perucTpupyemMoro MsobpaxkeHWs oTredarka nansua (ans
OZHOro Nasblua n koMGUHaLMK yKasaTenbLHOro, CpeaHero, 6e3bIMSHHOO M MU3UHLA KaX ol pyKu).

Tabnuuya D.1— PekomeHgauum no pasmepy permcTpupyeMoro usobpaxeHusi otnedaTka nansua

K MakcumanbHas WnpuHa OnuHa
oA
HaumeHoBaHue nanbLa obnacTtb n3obpaxe-

nanbLa > . .

HUA, CM MM AONMBI MM AOWMbI

HewnsBecTHbIN 0 15,47 40,6 1,6 38,1 1,5
BonbLuUoii nanew npasoii pyku 1 15,47 40,6 1,6 38,1 1,5
YKkaszaTenbHbli Nanew npaBoil pyku 2 15,47 40,6 1,6 38,1 1,5
CpenHwii nanew, npaBoii pyku 3 15,47 40,6 1,6 38,1 1,5
Be3biMAHHLIA Nanew npaBoi pyku 4 15,47 40,6 1,6 38,1 1,5
Mu3auHeL npaBoii pyku 5 15,47 40,6 1,6 38,1 1,5
BonbLuoii nanew nesom pyku 6 15,47 40,6 1,6 38,1 1,5
YkaszaTenbHbli Nanew esoii pyku 7 15,47 40,6 1,6 38,1 1,5
CpeaHuii naney neBoii pyku 8 15,47 40,6 1,6 38,1 1,5
Be3bIMAHHbIN Nanew nNeBoi pyku 9 15,47 40,6 1,6 38,1 1,5
Mu3uHeL neBoi pyku 10 15,47 40,6 1,6 38,1 1,5
OTneyaToKk YeTblpex nanbLeB MNpaBoi PyKH, 13 61,95 81,3 3,2 76,2 3,0
3aperncTpupoBaHHbIi KOHTaAKTHBEIM METOLOM
OTneyaTok YeTbipex nanbLeB feBoOi pyku, 3a- 14 61,95 81,3 3,2 76,2 3,0
pPErucTpupoBaHHbIA KOHTAKTHBIM METOA0M
OTnevaTok GonbluMx nanbueB (2), 3aperu- 15 61,95 81,3 3,2 76,2 3,0
CTPUPOBaHHbLIA KOHTaKTHBEIM METOL0M

D.6 CnpaBouHasa nutepatypa

PeKoMeHAYETCS M3yUnTb CrPaBoOYHYI0 UTepaTypy AMs NOMyYeHus:

- pekoMeHAaLuit no BLIGOpY NanbLeB M NOPAAKY WX perucTpaLyy, OCHOBaHHbLIX Ha CTAaTUCTUHECKUX dKCMEpUMEH-
TanbHbIX pesyssrarax;

- MUHUMaSBHOMO pasMepa n3obpaxeHusi, HeoGXOAUMOro A BEINONHEHUSA CPaBHEHUS,

- CTaTUCTMYECKOII 3HAUYMMOCTU PErUCTPUPYEMBIX U MPOBEPSIEMBIX MoKkasaTenei KayecTBa (NpegHasHaYeHHbIX Ans
KOPPEKTMPOBKM MOCHEA0BaTENbHOCTY PerucTpaLm, CTaHaapToB, NPorpaMMHoro o6ecrneyeHrwsl, Noporos 1 ap.).
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MpunoxeHue E
(cnpaBouHoe)

CneumduKauma CKaTUA YepHO-GenbixX U306paxkeHui OTNeYaTKoB NanbLUeB METOAOM CKaNAPHOro
KBaHTOBaHUA BensneT-koagduuyuentoB (WSQ)

E.1 O6wue TpeboBanuna

E.1.1 O6wwume nonoxeHus

HaHHas cneundukayms npuMeHnma K YepHo-6erbiM LM poBbIM M306paKeHNsIM OTNe4aTKoB NanbLes.

HaHHas cneyndukayusa yctaHaBnuBaerT:

- Krnacc KogepoB Ansi Npeobpa3oBaHnsA CXOAHBIX AaHHbIX M30DpaxeHns oTnevaTka nanbLa B CXaTble;

- npouecc AeKoaMpoBaHNUA ANs NpeobpasoBaHns cxaTbiX AaHHbIX W306paxeHWs oTneYaTka nanbLa B BOCCTaHOB-
NeHHble;

- 3aKOAMpPOBaHHbIE MPefCTaBMNeHUs ANA CxKaTblX JaHHbIX U300paxeHnsa oTneyaTka nansua.

E.1.2 BeegeHue

E.1.2.1 CxaTue YepHo-Oenbix U3obpaxeHWid oTne4aTkoB ManbLeB METOLOM CKanspHOro KBaHTOBaHWA BEWBMeET-
kKoacppumumenTos (WSQ)

MeTog WSQ BkrtovaeT B cebs pasnoxeHne n3obpaxeHus oTrnedarka nanbLa Ha Y4acTKW, Kaxablid U3 KOTOpPbIX CO-
LepXUT UHopMaLuio B onpefeneHHON nonoce YacToT. PasnoxeHne Ha Nonockl 4acToT OCYLLECTBAAETCA NpU NOMOLLK
ZAWcKpeTHoro BelBneT-npeobpasosanus (OBIM) nsobpaxeHnsa oTnevartka nanbua. 3aTeM Kaxgas nonoca 4acToT KBaHTY-
€TCS NPV NOMOLLM 3HaYeHMiA U3 Tabnuubl KBaHTOBaHWA. B AaHHOM NpUNOXEHUU He cofepX)aTcs UCXOAHbIE 3HaYeHWs Ans
Tabnuubl KBAHTOBaHMS.

[Hanee KBaHTOBaHHble KOShPULMEHTEI NOABEpratoTcsa NpoLesype KOAUpoBaHua no XadpdMaHy, ocyLlecTBrsto-
e cxaTne gaHHbIX. Cneundurkauus Tabnuusl XaddmaHa gomkHa 6eiTe NpegocTaBneHa kogepy.

Ha pucyHke E.1 npeacraBneHbl OCHOBHbIE NpoLefyphl KOAUPOBaHWUS U AekofupoBaHus Ana Metoga WSQ. Tabnu-
Lbl, NpefoCTaBMNEHHEIE KOAEPY ANSA CKaTUS KOHKPETHOIrO U306paxeHns, fomKHEl ObITb B HEU3MEHHOM BUAe NnpeaocTasne-
Hbl AE€KOAEPY ANA BOCCTAHOBIIEHNS AaHHOrO N300paXeHus.

E.1.2.2 CTpyKTypa cxaTblX JaHHbIX

CxaTble faHHble M3obpaxeHnss onucLIBaloTC OAHOPOAHO CTPYKTYpoi U HabopoM mapameTpoB. PasHble YacTu
CXKaTbIX faHHbIX 306paxeHus o6o3HavaroTes 0cobbiMK 4BYXGalTHEIMU KOAaMK, KOTOpblE Ha3bIBAOTCA «MapKepbly». He-
KOTOpble MapKepbl COMPOBOXAAKOTCS OMNpeAeneHHol NocnefoBaTeNbHOCTHI0 NApaMeTpoB, Takux Kak cneumdukaLms Ta-
6nuupl 1 3aronosku. Opyrue ucnonbaytotest 6€3 napaMeTpoB, HanpuMep ANA Takux hyHKUMIA, Kak MapKupoBaHue Havana
W KOHUa usobpaxeHns. B cnyyae, Korga Mapkep cBA3aH c onpeAeneHHON NocneAoBaTeNbHOCTLIO NapaMeTpoB, MapKep
COBMECTHO C €ro napameTpamm o6pa3yloT «CEerMeHT Mapkepa.

[HaHHble, cozfaHHble NPU MOMOLLM 3HTPOMNUIAHOTO KoAepa, Takke CEerMEeHTUPYIOTCA U ANA U3OMALMN CerMEeHTOB
SHTPONUIAHO-KOAUPOBAHHBIX A&@HHBIX UCNONbL3YeTCA OAWH 0cobbli Mapkep — «Mapkep nepesarnycka». Kogep BbiBoAWUT
MapKepbl Nepesanycka COBMECTHO C SHTPOMNUIAHO-KOANPOBaHHBIMU AAHHBIMUA MEXAY rpaHULaMK Mosnoc YacToT. Mapkepbl
nepesanycka MoryT BblTb UAEHTUDULMPOBaHE 6e3 He0BX0AMMOCTN B AEKOAUPOBAHUN CXKATLIX AaHHBIX ANS MX MOUCKa.
Bcnepcteue BO3MOXHOCTM HE3aBUCUMOTO A€KOAUPOBAHUS, CErMEHTbI 3HTPONUNHO-KOAUPOBAHHLIX aHHbIX obecnevnsa-
FOT NMPOrPECCUBHYIO Nepefady W 3aluTy OT NOBPEXAEHUS AaHHbIX.
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Kopep Ha ocHose [BI1

I 1
[lekonep Ha ocHose [1BI1
Cxarble faHHble
n3o6paxeHns
BoccTaHOB/IEHHbIE
[laHHble 1306paxeHuns
Tabnunua Tabnuua Tabnuua
Xathchmara KBaHTOBaHWSA npeo6pa3oBaHus

PucyHok E.1 — YnpouieHHaa gnarpamma Kogepa u gekogepa Ha ocHose [1BI1

E.1.2.3 dopmaTt o6mMeHa AaHHbIMU

B fononHeHne k onpefenieHHbIM HEOBXOAMMbIM CerMeHTaMm MapkepoB U 3HTPONUIAHO-KOAMPOBAHHbLIX CerMeHTam,
popmaTt obmMeHa AaHHbIMU OO/KEH BK/OUYaTb B Ce6S CErMEHTbl MapkepoB A5 Bcex Tabnuy ¢ koadduuneHtamm dunb-
Tpa, KBAHTOBaHWA W 3HTPONUIAHOTO KOAMPOBAHMSA, KOTOPble HeobxoAuMMbl ANS npouecca AekogumpoBaHusa. WX Hanuuve
rapaHTupyeT nepefady CxaTtoro usobpaxeHus OT OAHON CUCTEMbI K APYroi BHe 3aBMCMMOCTM OT TOrO, Kakum ob6pas3om
Kaxpas cucteMHasi cpefia BHyTPEHHe COOTHOCUT Tabnuubl U cxaTble faHHble n3obpaxeHus.

E.1.2.4 KomnakTHbI/i hopmart Ans cxaTbIX faHHbIX N306paxeHus

KomnakTHbIVi popmart Ans cxaTblX faHHbIX N306paxeHns ngeHtuyer oopmaTty o6mMeHa faHHbIMU 38 UCKTIYEHUEM
TOro, YTO OH He COAEepPXWUT Bcex Tabnuu, KoTopble HEO6XOA4UMbI ANA npouecca AekoanpoBaHua (OH MOXeT cogepxaTb
NWb HEKOTOpble U3 HKX). [laHHbIli hopMaT npefHasHavyeH AN NPUMEHEHNA B pamMKax MpUIoXeHWUid, B KOTOPbIX fOCTYMHbI
anbTepHaTUBHbIe MeXaHW3Mbl nepefjayn BCEX UM HEKOTOPbIX AaHHbIX Tabnul, Heo6xoAMMbIX ANA AEKOAMPOBAHUSA.

E.1.2.5 KomnakTHbIli chopmat gaHHbIX Tabauy,

[LaHHbIli bopmaT cofepXuT TONbKO AaHHble Tabnuy. OH npeacTaBnseT coboil cpeAcTBO, NpPU MOMOLLM KOTOPOro
NPUNOXEeHNe MOXeT yCTaHOBUTb B Aekogep Tabnuubl, Heobxogumble AR AalfibHeNlero BOCCTAHOB/EHUS OLHOT0 WAu
60nee n306paxeHnii 0TNeYaTKoB NasbLeB.

E.1.3 TepMuHbl 1 onpegesnieHus

B HacToAwWweM AOKYMEHTe MUCMONb3ylTcA TepMUHbl Mo MCO/M3K 19794-1, a Takke cnepylouwme TEPMUHbI C COOT-
BETCTBYIOLNMY OnpefeneHnamun:

E.1.3.1 notok 6uTOB (bit stream): YacTUYHO KOAMPOBaHHAs WM BOCCTAHOB/IEHHAs MOCNEA0BATENILHOCTL GUTOB,
COCTaBAALWMNX IHTPOMNNINHO-KOANPOBAHHBIA CErMEHT.

E.1.3.2 BcTaBka 6aiToB (byte stuffing): Mpoueaypa, npu KoTopoii kodep XaddpmaHa BCTaBNSET HyNeBOW 6aiT B
SHTPONUIAHO-KOAMPOBAaHHbI CETMEHT Mocne co3faHna KogmpoBaHHoro OxFF 6Gaiita.

E.1.3.3 mogenb koguposaHusa (coding model): Mpoueaypa npeobpa3oBaHns BXOAHbIX AaHHbIX B CMMBOJbI A/1A
KOAUPOBaHUS.

E.1.3.4 npouecc kogmupoaHusa (coding process): O6wmnii TepMyH AN 0603HaYeHMsA npouecca KoAgMpPoBaHus, nNpo-
Lecca AekoampoBaHus unu 060Mx NpoL.eccos.

E.1.3.5 cton6uybl (columns): O6pasybl, HAXoAALWMECS HA M306PaXKEHUN HA OLHOW NUHUN.

E.1.3.6 cxaTble faHHble (compressed data): JInbo cxartble AaHHble u3obpaxeHus, NM60 gaHHble Tabnuy, NM60o n
TO, 1 gpyroe.

E.1.3.7 cxaTble gaHHble nsobpaxeHua (compressed image data): KogmpoBaHHOe NpeAcTaBfieHNe U306paxeHust
B COOTBETCTBMMW C NpefcTaBfeHneM, ykasdaHHbIM B AaHHON cneundukaunu.

E.1.3.8 cxxatne (compression): YMeHblUeHWe uncna 6utos, MCNONb3yeMbiX A4S NPeACTaBeHNS AaHHbIX UCXOAHOr0O
n306paxeHus.
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E.1.3.9 nsobpaxeHue ¢ HenpepbiBHbIM TOHOM (continuous-tone image): M3o6paxeHune ¢ 4acToTon AUCKpETU3a-
Lumn 8 6UTOB Ha NUKCenb.

E.1.3.10 pekopep (decoder). Peanuaauus npouecca AeKOAUPOBaHUA.

E.1.3.11 npouecc aekoanpoBaHus (decoding process): MNpouecc npeobpa3oBaHus cxaTbix AaHHLIX U306paxeHns
B n3obpaxeHune ¢ HenpepbIBHLIM TOHOM.

E.1.3.12 pekBaHTOBaHMe (dequantization): MNpoueaypa obpaTtHas npoueaype KBaHTOBaHUs, MPU NMOMOLLY KOTOPON
JeKofep BocCTaHaBnMBaeT npeacTasrneHne koadpdpuuumertos ABr1.

E.1.3.13 (undpoBoe) BoccTaHOBNEeHHOe usobpaxeHue (paHHble) [(digital) reconstructed image (data)]: U3o6pa-
)eHWe ¢ HemnpepbiBHEIM TOHOM, MOyYaemMoe Ha BbIXOfiE€ AeKOofepa, ONpPeAeneHHoro B HacTosILLel crieLmdukaumi.

E.1.3.14 (undpoBoe) ucxoaHoe usobpamenue (AaHHbie) [(digital) source image (data)]: U3obpaxeHue ¢ Henpe-
pbIBHLIM TOHOM, NoA@BaeMoe Ha BXOf, Kofiepa, onpefieNneHHOro B HacTosiWweh cneyndukaumn.

E.1.3.15 {(undbpoBoe) nsobpaxenmne (AaHHble) [(digital) image (data)]: lBymepHbIiA MaccuB AaHHbIX.

E.1.3.16 noHu:xeHue yacToTbl AUCKpeTusauum (downsampling): MNpoueaypa CHUXKEHUS MPOCTPAHCTBEHHOrO pas-
peLueHnsi n3obpaxeHuns.

E.1.3.17 OBIN (auckpeTHoe BeBneT-npeobpasoBaHue) [DWT (discrete wavelet transform)]: JluneiiHoe npeobpa-
30BaHVe LudpoBOro BXOAHOro curHana B Habop BbIXOAHLIX MOMOC YacToT, OCyLecTBRAeMoe Npy noMoLyy Habopa MHoro-
YaCTOTHbLIX (PUNETPOB.

E.1.3.18 koaep (encoder). Peanusayns npoLecca KogupoBaHUs.

E.1.3.19 npouecc kogupoBaHusA (encoding process): Mpouecc npeobpasoBaHns U3obpaxeHUs ¢ HenpepbiBHLIM
TOHOM B CXaTble JaHHble N30bpaxeHus.

E.1.3.20 aHTpOnUitHO-KOAMPOBaHHbIN cerMeHT (AaHHbIe) [entropy-coded (data) segment]: HesaBncumo aekoau-
pyemas nocrnefoBaTenbHOCTb SHTPOMUAHO-3aKOAUPOBaHHLIX 6aiTOB JaHHbIX CXaToro n3obpaxeHus.

E.1.3.21 aHTponuiiHbIN gekoaep (entropy decoder). Peanu3saums npoueaypbl SHTPONMIAHOTO AEKOAUPOBaHNUA.

E.1.3.22 saHTponuiiHoe gekoaupoBaHue (entropy decoding): MNMpoueaypa, koTopas 6e3 notepb BocCTaHaBNUBaET
nocrneAoBaTeNlbHOCTE CUMBOMOB M3 NOCMEA0BaTENbHOCTW BUTOB, CO3A@HHBIX SHTPOMUIAHLIM KOAEPOM.

E.1.3.23 aHTponuiiHbIN kogep (entropy encoder): Peanusaums npoueaypbl 3HTPONUAHOIO KOAUPOBaHUSI.

E.1.3.24 sHTponuiHoe kognpoBaHue (entropy encoding): Mpoueaypa, koTopasa 6e3 noTepb Npeobpa3syeT nocne-
[0BaTeNbHOCTE BXOAHBIX CUMBOIIOM B NOCIEA0BaTeNbHOCTE GMTOB TakuM 06pa3oM, UTo cpeHee Yncro BUToB Ha CUMBON
NpUBANXKaeTCs K SHTPOMWUU BXOAHBIX CUMBOMOB.

E.1.3.25 nekopep Xadchcpmana (Huffman decoder). Peanuaauus npoueaypbl AekoaupoBaHusa Xadpdpmara.

E.1.3.26 pekoaupoBaHue XadpdpmaHna (Huffman decoding): Mpoueaypa SHTpONMIAHOTO AeKOAUPOBaHUSA, KOTOpas
BOCCTaHaBMMBaET CUMBOM U3 KaX0ro Koga nepemMeHHon AnuHbl, Co3faHHoro kogepoM Xadpmara.

E.1.3.27 kopep Xadpcdbmana (Huffman encoder). Peanusauus npouegypbl koanposaHua Xaddmana.

E.1.3.28 koaupoBaHue Xadpdpmana (Huffman encoding): MNpoueaypa 3HTPONUAHOIO KOANPOBaHWUA, KOTopas npu-
MycbIBaET KaXK oMy BXOAHOMY CUMBOIY KOA MepeMeHHON fTUHbI.

E.1.3.29 Tabnuua Xadpcpmana (Huffman table). Habop kogoB nepemMeHHON ANUHBI, HEOBXOANMBIX ANA KOAUPOBa-
HUA U AekogupoBaHua XaddmaHa.

E.1.3.30 paHHble usobpaxeHus (image data): Jinbo gaHHbIE UCXOAHOTO U306PaxeHUs, NGO faHHbIe BOCCTAHOB-
NeHHOro n3obpaxeHus.

E.1.3.31 dopmat o6MeHa (interchange format): MpefcTaBneHne cxaTbix AaHHbIX M306paxeHnsa Ana obMeHa Mex-
Ay cpefamMu NpUnoXxeHUi.

E.1.3.32 6e3 notepb (lossless): OnucarenbHbIA TepMUH, MPUMEHSEMBIN K NpoLeccaM U npoueaypaM KoanpoBaHUa
W [eKoLMpOBaHUS, NpU KOTOPLIX BbIXOAHLIE AaHHbIe npoLleaypbl (Mpoueayp) AeKOANPOBaHNA NAEHTUYHBI BXOAHBIM AaH-
HbIM Mpoueaypsl (Npoueayp) KoanpoBaHUS.

E.1.3.33 mapkep (marker): [IByx6aiTHbIi Kof, B KOTOPOM NepBbIi 6alT coaepxuT sHadenne OxFF, a BTopoit 6anT
COAEPXUT 3HaYeHue B guanasoHe oT 1 go OxFE.

E.1.3.34 cermeHT Mapkepa (marker segment): Mapkep 1 cBA3aHHbIA ¢ HUM Habop NnapaMeTpoB.

E.1.3.35 napametpbl (parameters): Llenble uncna cdukcupoBaHHoW AnNuHLI 8, 16 unu 32 6uUTa, UcnonbsyeMble B
dopmarte cxaTbIX AaHHbIX.

E.1.3.36 npoueaypa (procedure): CoBOKYNHOCTb 3Tanos, HEOOGXOANMMBbIX AN BEINOMHEHUA 3aAad, KOTopble CocTaB-
TAOT NpoLecc KoAMPOBaHUS UNWU AEKOANPOBAHMUS.

E.1.3.37 nporpeccuBHoe (koaupoBaHue) [progressive (coding)]: PasgeneHne cermMeHToB AaHHbIX Ha 6noku, Ko-
Topble MOryT 6bITk NocnefoBaTenbHO NepeAaHbl, YToObl TakMM 06pa3om NO3BONTL AEKOANPOBATL CXaTble AaHHbIE U30-
6paxeHus npun Bce 6onee BbICOKUX YPOBHAX pa3peLleHus.

E.1.3.38 Tabnuua kBaHTOBaHUA (quantization table): CoBOKynHOCTb 3Ha4Y€HWUIN KBAHTOBAHUSA (TO €CTb, 3HAYEHUA
LUMPUHLI 3NIEMEHTOB KBAHTOBaHMSA), NPUMEHsIEMbIX AMs1 KBaHToBaHMs koadduumnenTos [BlN B npegenax nonock! 4acToT.

E.1.3.39 kBaHTOBaTb (quantize): AKT BLINOMNHEHUA NpoLeAypLl KBaHTOBaHUA KoadduumenTos [BI.

E.1.3.40 koHTponbHoe o6paTtHoe CBIl (cumMeTpuuHoe BeiBneT-npeoSpasoBaHue) (reference inverse SWT):
Peanusayus obparHoro CBIT gBoiHOW TOYHOCTY C NnaBatoLLeil TOUKOW, ycTaHoBNeHHoro B E.2.

E.1.3.41 koHTponbHoe CBI (reference SWT). Peanusauusa CBI1 ABOiHON TOMHOCTW C Nnasatowweil TO4KOW, ycTa-
HoBneHHoro B E.2.

E.1.3.42 uHtepBan nepesanycka (restart interval): Yucno koadduuueHTos, o6pabaTbiBaemblxX B BUAE HE3aBUCK-
MO nocneaoBaTenbHOCTU B Npegenax u3obpaxeHus.
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E.1.3.43 mapkep nepesanycka (restart marker). Mapkep, pasgensitowmii ABa nHTepBana nepesanycka B ripegenax
n3obpaxeHus.

E.1.3.44 cepua (anuHa) [run (length)]: Yucno nocnegoBaTenbHBIX CUMBOMOB C OAUHAKOBbLIM 3HAa4YEHUEM.

E.1.3.45 CBI (cummeTpuuHoe BeWBner-npeobpasoBaHue) [SWT (symmetric wavelet transform)]: JluHeitHoe
npeobpasoBaHue, OCyLeCTBSIeMOe NOCPeLCTBOM NpUMeHeHua OBl k nepnoguyeckoMy CUMMETPUYHOMY pacLlUMpPeHUto
BXOJHOIO CUrHana.

E.1.3.46 oBpasel (sample): OguH aneMeHT BYMEPHOro MaccuBa, COCTaBNAIOLLEro M306GpaXeH e oTnevaTka nansua.

E.1.3.47 paHHble cneundpukauumn Tabnuubl (table specification data): KoguposaHHoe npeactaBneHue, npu no-
MOLLIM KOTOPOro reHepupytoTca Tabnuuel, ucnons3yemble B kogepe U AeKopepe.

E.1.3.48 yBennueHue paspeweHusn (upsampling): Mpoueaypa yBenuueHusi NpOCTPaHCTBEHHOMO paspeLUueHUs n3o-
OpaxeHus.

E.1.4 Tpe6GoBaHusa

E.1.4.1 TpeboBaHua k dopmaTty obMeHa

DdopmaT o6MeHa npefcTaBnaeT coboii KoaUnpoBaHHOe NpefCTaBlNeHNE CKaThIX JaHHbIX U3o6paxeHusa ans obmeHa
MeXAy cpeaamu NpUNOXEHWIA.

TpeboBaHus k hopmaTy 0BMeHa 3aKo4aloTCsA B TOM, YTO Niobble cxaTble AaHHble M306paxeHns, NpeAcTaBneHHble
B popmaTe obmeHa, AOMKHLI UMETb CUHTAKCUYECKYIO CTPYKTYPY U NpUCBaMBaeMble Kofbl, HeobxoguMble Ans ocyl|ecT-
BreHMsA npouecca AekogmpoBaHus, B cooTseTcTeuu ¢ E.3.

E.1.4.2 TpeboBaHus Kk Kogepy

Mpouecc koguposaHus npeactasnseT coboil NnpeobpasoBaHUe MCXOAHLIX M306paXeHU OTMeYaTKoB ManbLeB B
cxaTble faHHble usobpaxeHus. Kogep npeactasnseT coboi peanusauuio npouecca KogUpOBaHUsi, YCTaHOBMEHHOMO B
E.2. Yto6bl cooTBeTCTBOBATL Cnieumdurkauum, kogep AoMKeH COOTBETCTBOBATL, MO KpaiHell Mepe ofHOMY U3 ABYX nepe-
YUCTIEHHBIX HWXe TpeboBaHWiA:

- npeobpa3oBbiBaTh C COOTBETCTBYOLLEH TOYHOCTBLIO UCXOAHbIE AaHHbLIE U30DpaXKeHUs oTnevaTKa nanbLa B cxarble
JaHHble N306paxeHns, KOTOpble UMEIOT CUHTAKCUYECKYI0 CTPYKTYPY chopMaTa 0bMeHa, yCTaHOBINEHHYI0 ANA CXaTbiX AaH-
HbIX n3o6paxenuii B E.3;

- Npeobpa3oBbiBaTh C COOTBETCTBYIOLEH TOYHOCTBIO UCXOAHbIE AaHHbIE U30DpaXKeHMs oTrevaTka nanbLa B cxarble
AaHHble N306paxKeHns, KOTOPblE UMEIOT CUHTAKCUYECKYIO CTPYKTYPY KOMMaKTHOro doopMarta, YCTaHOBIIEHHYIO A CxaTbiX
AaHHbIX n3obpaxeHnuit B E.3.

E.1.4.3 TpeboBaHus k aekoaepy

Mpouecc fekoanposaHua npeacTaeBnaeT coboit npeobpasoBaHue cxaTbiX fAaHHbIX M306paXeHUst B BOCCTAHOBIEH-
Hele. [lekoaep npeactaBnsaeT coboit peanusaumio npoLecca ekogupoBaHus, ycTaHoBneHHoro B E.2. Uto6bl cooTBeTCTBO-
BaTb cneuudmKaLnm, AeKoAep JOIKeH COOTBETCTBOBATbL BCEM TPeM NepevncneHHbIM Huxke TpebosaHuam:

- Npeo6pa3oBbIBaTb C COOTBETCTBYIOLLEN TOYHOCTHIO B BOCCTAHOBNEHHbIE flaHHbIe U306paxkeHUa oTnevaTka nansua
ntobble cxaTble AaHHble 30bpaxeHnsi ¢ mapaMeTpamu, KOTopble UMEKT CUHTaKCUYECKYI0 CTPYKTYpY hopmaTa obMeHa,
ycTaHoBneHHyt B E.3;

- nony4arb 1 Hagnexalum obpa3om XpaHuTb ftobblie JaHHble cneyudukayum Tabnuy, KoTopble UMEKT CUHTaKCH-
YecKyto CTPYKTYPY KOMMaKTHOro dhopmata, YCTaHOBREHHYIO ANA AaHHbIX cneludukayumn Tabnuy s E.3;

- Npeobpa3oBbIBaTh C COOTBETCTBYOLLE TOYHOCTHIO B BOCCTAHOBINEHHbIE AaHHbIe W306paXkeHNs oTnevaTka nanbLa
ntobble cxaTble faHHble N300paXKeHNs, KOTOPbIe MMEKOT CUHTaKCUYECKYHo CTPYKTYPY KOMNakKTHOro dpopmara, yCTaHOBMNEH-
HYI0 ANA CxaTbIX AaHHbIX M306paxeruns B E.3, npu ycnosuu, 4To gaHHele cneyudukanmm tTabnuu, Tpebyemele ana ageko-
LVpPOBaHMA CXaTbIX AaHHbIX M306paxeHus, Obinu Hagnexalum o6pas3om yCcTaHOBMEHb! Ha AEKOAEPp.

E.2 MatemaTnuyeckue onpepeneHus

E.2.1 UcxogHble naobpaxkeHns oTnevatka nanbua

MexoaHble n306paxeHns oTne4arkos nanbLeB JomKHbl ObiTe 3aperncTpupoBaHbl ¢ TOYHOCTBIO 8 BUT Ha NUKcens.
Mpexzae, YeM NpoLecc KOLNPOBaHUS BLIMUCIIUT JUCKPETHOe BelBneT-npeobpasoBanue (OBIM) gns nsobpaxenus, obpas-
Ubl /(m,n) LormkHbl 6bITe Npeobpa3oBaHbl B COOTBETCTBUMU CO CNeyoLWMM ypaBHeHeMm:

_[/(mn)-M] Osm=Y=1

!
F(m,n) R 0<nsX-1

MapamMeTpsbl WnpuHa (X) 1 BeicoTa (Y) naobpaxeHus onpegeneHel B E.3.2.2. [Ina BocCTaHOBNEHWA UCXOAHOrO Mac-
wraba obpasLo., B NpoLiecce [eKoAMPOBaHUA [OMKHO NPUMeHATbCA obpaTHoe npeobpa3osaHue. [MapaMeTpbl cpegnH-
Hoii Toukn (M) u nsmeHeHusa macluTaba (R) onpeAenstoTCA KOGEPOM W NEPERAOTCA B CXaTble faHHble N30BpaxeHns.

E.2.2 MHorononocHoe KkoaMpoBaHue U3o6paxeHni oTneyarkoB nanbLes

E.2.2.1 [IByxkaHarbHbliA MHOrOMOMOCHbLIN Kofep (B 04HOMEPHOM MPOCTPaHCTBe)
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PucyHok E.2 — [1ByxkaHanbHbIi MHOTONOSIOCHbLIA Kopep

[AByxkaHanbHbIli MHOTONONOCHBIN Koaep npeacraenAeT cobon Habop LmMdpoBbix hunsTpoB (pucyHok E.2). OH aon-
JXeH paccMaTpuBaTbCs B Buje ABYX cuctem — Habopa ans aHanusa curHana v Habopa ans cuHtesa curdana. [syx-

KaHanbHbI MHOTOMONOCHLIN koaep obecneunsaer Hynesoe uckaxenue, X(n)=x(n). SnemenTsi H; n F; o6osHavaloT

NWHelHble cTauMoHapHbie umdpobble unuTpbl [10], B TO BpeMst Kak | U 1 0603Ha4aI0T onepaLvm yMeHbLUEHUA U yBenu-
YyeHust macwraba 2:1:

(x-h)(k)= X x(n)h(k—n),

( y)(K) = y(2K),

(T &)(k)= {a (k/2), kuetHoe

0, k HeueTHoe

TpaHcchopMaums, OCyLLECTBNsIEMas C UCTonb3oBaHUeM Habopa unbTPOB ANA aHanusa curHana, X — {80,81}

Oyaet Ha3sblBaTbCca ogHoMepHol [1BI1, a TpaHccopmaLums, ocyLlecTenseMas npy noMmowuy Habopa hpunsTpoB ANA CUHTE-
3a — obpatHbim [BI1.

E.2.2.1.1 BeliBner-punbTpbl C NUHEnHOW dha3oin

[aHHbI cTaHaapT ucnonb3yeT ABa pas3fuyHbIX Kracca (hUnsTpoB ¢ IMHENHO-(ha30BO KOHEYHOW UMNYNLCHOW Xa-
pakrepucTukoin (KUX). MycTtb B Habope punsTpos hy 06o3Ha4aET UNLTP HUSKMX HaCTOT, a hy — PUNLTP BLICOKMX HaCTOT.
Mepeblid KNacc coaepXuT napbl CAMMETPUYHbLIX (PUNLTPOB HEYETHON ANMHLI (TO eCTb, (PUNLTPLI, UMNYNLCHLIE XapaKTe-
PUCTMKU KOTOPbIX CUMMETPUYHBI OTHOCUTENBHO UX CpeaHero obpasua). [laHHble (hunbTpLl HasbIBaTCA (PUNLTPaMU C Nu-
HelHO-¢ha30BOI KOHEYHOW UMMYIbLCHOK XapakTepucTukon « Tun I», [10], unn NONHOCTLIO CUMMETPUYHBIE hUNLTPLI (WSS).
BTopoii knacc coaepuT napbl UnsTPOB YETHON ANUHLI, OAUH CUMMETPUYHDLIN (PUNBTP HU3KUX YACTOT) U OAUH acCUMMe-
TPUUHLIA ((PUNLTP BLICOKMX YacToT). [laHHble (hUNLTPbI HasbiBaIlOTCS, COOTBETCTBEHHO, (punsTphl «Tun I» u «Tun IV», [10];
TaK kaK noAobHbIe (PUNLTPbI CAMMETPUUYHBI OTHOCUTENBLHO TOUKM, HAXOASALLEWCA NocepeauHe Mexay ABYMS NX CPeAHUMU
o6pasuamu, B AanbHenllem oHn ByayT MMeHOBaTLC (OMINBETPbl CUMMETPUYHbLIE/aCUMMETPUYHLIE HanonoBuHy (HSS/HSA
vwnu HS-Tvna).

dopmMar cxarbIX aHHbIX, ONMcaHHbIl B E.3, o6ecneunBaer Tonbko nepegavy koahMLIMEHTOB UMNYNLCHOM Xapak-
TepUCTUKM U3 NPaBbIX NONOBUH OUNLTPOB ANA aHanu3a curHana; hunsTpbl AN CUHTE3a curHana NonHOCTbLIO onpeaene-
Hbl CNEAYIOLMMN COOTHOLLIEHUSIMM NS YCTPaHEHUs! 1y adhcheKTa HanoXeHusa CnexkTpos:

fo(n)=(=1)" m(n-1),
A(n)= ()" (n ).

Uro kacaetca Habopa WSS cunsTpoB Ans aHanusa curdana, hunsTp HU3KUX 4acToT, hy, AOMKeH ObiTb CUMMETPU-
YeH OTHOCUTENLHO HYNsA, TO eCTb hy OXBaTbIBAET AnanasoH oT hy, (—ry) A0 hy, (ry). CornacHo cuHTaKcMYeckoi CTpykType,
ycraHosneHHoi B E.3.2.4.1, prnHon h, asnserca LO = 2r, + 1. Tabnuua npeobpasoBaHus, yctaHosneHHas B E.3.2.4.1,
copepxvt k03thhNUMEHTLI MMNYNLCHONA XapaKTEPUCTUKN U3 NPaBOii NOMOBUHBI Fy:

HOq = hy (0),HO, = hg (1),....HOpast = hp (£o) .
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leBas nonosuHa hy NpeAcTaBreHa CUMMETPUYHBLIM COOTHOLLEHWUEM fg(=n) = hy(n). GUALTP BLICOKUX YaCTOT, Ay,
B Habope WSS cunkTpoB ANA aHannsa curHana [ormkeH GbiTb CUMMETPUYeH OTHOCUTENbHO —1. Huke npeacTasneHb!
nepeaaHHble KO3hPULUEHTDI:

HY =y (1), H1y = 1y (0),.... Hjast = Py (1 = 1),

rae L1 =2 + 1; neBasi nonoBuHa hy npeAcraBneHa CUMMETPUYHBIM COOTHOLWEHNEM hy (=1 —n) = hy (n—1).
Uro kacaetca Habopa HS unbTpoB AN pasnoxeHus curHana, To o6a dunsTpa JomxHb! GbiTe LEHTPUPOBAHLI C
CcooTHoLLeHneM —1/2, n, Takum oGpa3soM, OxBaTbiBaTh AnanasoH ot h; (- r;) Ao h; (r;— 1), rae anuHoi hy aensetca Li = 2r;
Hwxxe npepcraBneHbl nepefaHHble 3HadeHus: (i = 0,1)

Hiy = h; (0),Hip = b (1),...,Hipat = by (r; = 1) .

DUNLTP HU3KUX {ACTOT, g, ABNAETCA CUMMETPUYHLIM (HSS), Takum oBpasom, nesas nonosuHa hy NpeacTasnexa
CUMMETPUYHBIM COOTHOLIEHNEM hg(—1 — n) = ho(n). DUNETP BLICOKUX YaCcToT, hy, ABNAETCA acuMMeTpuuHBEIM (HSA), Takum
o6pa3om, nesas NoNoBuHa hy NPEACTaBEeHa CUMMETPUYHBIM COOTHOLWWEHNEM hy(—1 —n) = —h4(n).

E.2.2.1.2 OrpaHnyeHnsa Ha AnNuHy dunetpa

Kogepbl 1 aekogepbl AoMKHbI 6bITb cNOco6HLI 06pa3oBbLIBaTh (MU obpallaTk) pasbueHne Ha NONock! 4acToT (pu-
cyHok E.6), npu noMowmn ANnH PUNETPOB CO 3HAYEHUSIMUA HUXKE U BKITIOHAIOLMMU MaKCUMasbHblE 3Ha4YEeHUS.

Limax = 31 Ana WS ¢unetpos,

Limax = 32 Ana HS ¢unetpos.

E.2.2.2 CuMMeTpuyHbIe rpaHnyHble yenosus ans ABI1

XapaKTepHbIMU BXOAHBIMU laHHBIMK, X(N), B CUCTEMY, NOKasaHHYIo Ha pucyHke E.2, dhakTudeckn SBnAoTcA BeKTop-
CTpoKa unu BekTop-cTonbel nsobpaxeHna unu ogHoid u3 ero ABI nonoc. C Uenbio TOMHOrO ONUCaHWUA Npouecca npe-
obpa3oBaHWA curHana KOHeYHOW ASMHLI NOCPEACTBOM CUCTEMBI, U306paXkeHHOW Ha pucyHke E.2, Ana nHaekcuposaHuA
W SKCTpanonsauum X NPUMEHSIIOTCS criefylolwme ycnoBHble 0b6o3HaueHusi. Bce WSQ gekoaepbl JOMKHBI BbiTb CMOCOOHL!
JeKoanpoBaTh CKaTbll CUrHan, KogupoBaHHbIA B COOTBETCTBMW C 3TUMM NpaBunamu. MNpeanonaraeTcs, YTo X oXBaTbiBaeT
AunanasoH oT x(0) 4o x(Np — 1), rae Ny ABNSeTCA XapaKTepHOi ANNMHOWM X.

C uenbto npeobpasoBaHusA npu nomoln WSS hunsrpoB x npoasneBaeTcsi Ha NOMHOCTbIO CUMMETPUYHBIA OTHOCK-
TenbHo Beero obpasua curkar, y = £ Dx ¢ gnnHoit N = 2Ny — 2 1 ocywecTenseTcs nepuoansaums. Yto kacaetca HS
pUNBTPOB, X NPOASIeBaETCH Ha CUMMETPUYHLIA (HaMoNoBUHY) OTHOCUTENBHO MONOBMHBI o6pasua curHan, y = Es(zxz)x,
¢ AnuHoit N = 2N 1 ocylliecTBRAeTCA NepuoamnsaLms. B kaxaom 13 cnydaes unsTpel NPOASIEBAGTCS NPY NOMOLLN Hynei
Ha AnuHy N 1 NpuMeHsitoTcs MOCPEACTBOM LMKINYeckoi ceepTku ¢ nepuoaom N, cM. pucyHok E.3.
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PucyHok E.3 — CummetpuuHoe [1BIN pacumpeHue

0

B Tom cnyuae, ecnu BbiGpaHbl ONUCaHHbIE BbILLE CUMMETPUM (huUnbTpa U curHana, CucTeMa co3faeT CUMMETPUY-
Hble Bl nonockl YacToT, U3 KOTOPLIX TOMLKO Nepsas nonosuHa (06osHauaemasn a;) AormkHa HbiTe BLIMMCNEHa U COXpaHe-
Ha. Hanpumep, otHocutensHo WSS cunsTpoB u YeTHOro N0 TONbKO KO3(hMLIMEHTDI

Zy ; (2k—n)

n=0

AOMKHbI ObiTb BbUMCIEHBI M coxpaHeHbl ans k = 0 ..., Ny/2 — 1, HecMOTpsA Ha To, UTO nepuoa b; = i(y-h,-) cocraBnsietT
N/2 = Ny— 1. 3T0 BO3MOXHO BCNEACTBUE TOTO, UTO b; cama no cebe CMMMETPUYHA N MOXET ObiTb BOCCTAHOBNEHA NpU Ha-
nnuuu nepebix Ny/2 sHaueHui, a; (k).

MocnenoBaTensHOCTb &;, Co3AaHHas Takum 06pasoM, MOXET ObITb PaCNPOCTpaHeHa Ha NOMHOCTLIO CUMMETPUYHBIH
M HanonoBMHY CUMMETPUUHbIA CUrHanbI U KackafioM npoeefieHa obpaTHo Yepes Habop UNLTPOB ANs PasNOXEHUs CUr-
Hana (pucyHok E.3), ¢ Lenbio pasbueHnsa BXOAHbIX AAaHHBIX H2 MHOXECTBO Momnoc YacToT. dopMupoBaHue oTobpaxeHui

Esys  pwr
Xy {ao 61} 6yaeT B AQNbHENLLIEM MMEHOBATLCS OAHOMEPHLIM CUMMETPUUHLIM BEHBMNET-NpeobpasosaHmem (SWT) [7].
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CnepyeT OTMETUTb, YTO, HECMOTPS Ha pacnpocTpaHeHne BXOASLEro curHana, x, SWT Bce elle npeobpa3oBbiBaeT BXOA-
Hble AaHHble AnnHo Np B ABE NONOCkl YacToT {ay, a4}, coaepxalmx B Lernom Bcero nuiwb Ng 3HadeHuid. B Tom cnyqae,
ecnun Ng HeveTHoe, ANnHa ag cocTaenseT (N + 1)/2, a ainuna a, coctaensaeT (Np — 1)/2 kak B criyqyae WSS unu HS pac-
LUMPEHMS,

E.2.2.2.1 CUHTe3 CUMMETPUYHBIX NONOC YacToT

B HacTosLLeM NyHKTe OnuUCLIBAIOTCA NapameTpbl CUMMETPUN NONOC HacToT b; = | (y-h;), N yKa3biBaeTCA YACNO He-
peaepBUpoBaHHLIX 06pasLioB, KOTOpLIE AOMKHBI BbITE NepeaaHsl,

a;(k)=b;(k), 0sk<p;-1,
W yCTaHaBnM1BakoTCA NpoLeaypbl pacnpoCTpaHeHNs KBaHTOBaHHLIX NepefaHHbiX koadpULUMEHTOB B NpoLecce [1eKoanpo-
BaHUA: n A n

b= E;&; y;=f (1b).

Ha4HeM c BBeAEHUA TEPMUHOB ANSA ONUCAHNSA CUMMETPUYHBLIX CUFHANOB, HanNnpuMep Takux, Kakue nokasaHbl Ha pu-
cyHke E.3. B ToM cnyyae, ecnu curHan ¢ nepuofom N SBRAETCH CUMMETPUYHBIM OTHOCUTENBHO N = 0, TO OH obA3aTensbHoO
ABMAETCH CUMMETPUYHBIM OTHOCUTENbHO N = N2, cM. y = Es(“)x Ha pucyHke E.3 ana N = 2Ny — 2. B Tom cnyyae, ecrm N
YeTHOe, TO Takue CUrHanbl Ha3bIBaKTCA «CUMMETPUYHBLIMK (1,1)», TaK KaK OHU NOMHOCTLIO CUMMETPUYHLI OTHOCUTENBHO
060MX LeHTPOB. AHanorM4Ho, ecnu curHan ¢ nepuogoM N SBNAETCA CUMMETPUYHLIM OTHOCUTENBHO —1/2, TO OH 0b6s3a-
TeNbHO ABNAETCA CUMMETPUYHBIM OTHOCUTENbHO (N — 1)/2; eMm. y = Es(2-2)x Ha pucyHke E.3 ana N = 2N,. B Tom cnyuae,
ecnu N YeTHoe, TO Takue CUrHanbl Ha3bIBAKOTCH «CUMMETPUYHBIMU (2,2)», TaK Kak OHU HanNoNoBUHY CUMMETPUYHA OTHO-
cuTenbHO o6oux LeHTpoB. B Tom cnyqae, ecnu N HeYeTHoe, TO NoNyYaeM CUrHarbl, KOTOPbl€ NONHOCTLIO CUMMETPUYHbI
(WSS) OTHOCUTENBHO OAHOrO LEHTpa U HanoNoBUHY CUMMETPUYHLI (HSS) OTHOCUTENBHO BTOPOrO LUEHTpa; NOAO6HbIE
CUrHarnbl Ha3blBalTCA «CUMMETPUYHBIMU (1,2)», €Crn OHa NOMIHOCTLIO CUMMETPUYHA OTHOCUTENBbHO 0 N KCUMMETPUYHbLI-
MU (2,1)», €Crn OHW HaMONOBUHY CUMMETPUUHBI OTHOCUTENBHO —1/2. CyLeCTBYIOT O4EBUAHBIE aCUMMETPUYHBIE aHarnoru
AaHHbIX CBOACTB CUMMETPUM (BMecTe co CBOWCTBAMM CUMMETPUM TaKXKe CyLLECTBYIOT CBOMCTBA aCUMMETPUN).

Ecnun aaH curHan w(n), 0 < n < K-1, nycTb Es('J)W (COOTBETCTBEHHO, Ea("-/)w) o6o3HayaeT cuMMeTpUYHoe (/) (cooT-
BETCTBEHHO, acUMMeTpu4Hoe (i,f)) pacwmpenne w(n), rae i, j = 1 unu 2, obbeaunHsioLee ABa pa3peLlleHns, NPOAEMOHCTPU-
poBaHHbIX Ha pucyHke E.3 ana w = x. B ToM cny4ae, ecnu nonoca 4acToT ABMAAETCA CUMMETPUYHON (i f) 1

ak)=b(k);0<k<p-1

ABNAETCA NOSMHbLIM, Hepe3epBUMPOBaHHEIM NONynepmoaoM b, To b MOXET GbiTb BOCCTAHOBIEH NOCPEACTBOM paclunpeHUs
b= Es(i'j)a. Moxoxee yTBEpXAEHWE NOAXOAUT U ANA aCUMMETPUYHLIX NONOC YacToT. Beneacraue Toro, 4To CUMMETPUA b
MOMHOCTLIO OrpefeneHa CUMMETPUel paclLnpeHns y = Esysx U CUMMETPUEN punTpa ANA pasnoxeHuns, h, LOCTaTOYHO
KBaHTOBaTb M MepeAaTb Nullb Nonynepuos, a, BoccTaHaenueas b B Aekogepe Npu NOMOLWW onepatopa ¢ U3BECTHbIM
pacwmpeHuneM, E. JaHHbll MeTog npuMeHeHus Habopa OBl ¢punsTpoB kK BXOAHOMY CUrHanNy KOHEYHOMN ANUTENLHOCTH,
X, Ha3blBAeTCH anropuTMOM CUMMETpPUYHOrO BeliBneT-npeobpasosanusa (SWT), noapobHbIA cnocob npuMeHeHuss metoga
npeacTasneH B [7].

B Tabnuue E.1 npegcraBneH cnucok napamMeTpoB CUMMETPUM MONOC YacToT, b, U UX «KaTeropun», ycTaHasBnmsato-
LMe KonmM4ecTBO KoaphnLMeHTOoB, a (k), KoTopoe HeoBXoAMMO nepeaatsb.

B AaHHoI Tabnuue npefcTaBneHo ABa criyyasi: OauH crydaii ans Habopa WSS ¢uneTpos, npu KOTOPOM NpUMEHSI-
eTcsi paciumpeHme Ans pasnoxenus curtana y = E{Dx («(1,1) — SWT»), a BTopoit cryvaii Ans Habopa HS ¢unkTpos,
npu KOTOPOM NPUMEHAETCH pacluMpeHmne AN pasfoXeHns curqana y = Es(2,2)x («(2,2) — SWT»). OaHHble Habopbl dunb-
TpoB onucaHbl B E.2.2.1.1.

Tabnwnya E.1— Cummerpus, panr SWT nonocskl 4actoT

Cnyuaii 1: BxogHas anuHa WSS ¢unstpos, Ny Cnyuait 2: BxogHas gnuHa HS dunetpos, Ny
YeTHoe HeueTHoe YeTHoe | HeveTHoe
dunsTp (1,2) — CUMMETpPUYHBIIA | (1,1) — cMMMETPUYHBINA | (2,2) — CUMMETPULHBIA (2,1) — cMMMeTPUYHBIA
Po = No/2 Po = (Ng +1)/2 Po = No/2 Po = (Ng *+ 1)/2
(2,1) — CUMMETPUYHBIIA | (2,2) — CUMMETPUYHBINA | (2,2) — aHTUCUMMETPUYHBIA | (2,1) — aHTUCUMMETPUYHBIN

E.2.2.3 [IBymMmepHoe BeliBneT-pasnoxeHne (B ByMEPHOM NPOCTPAHCTBE)

OpHoypoBHeBasA CTPyKTypa ANs OAHOMO YpPOBHSA CUCTEMbI Pa3fOXEHWA [BYMEPHOro U3obpaxeHus nokasaHa Ha
pucyHke E.4. BeKTopbl-CTPOKU U306paxeHWs nogBepratoTcs pUnsTPoBaHUIO ¢ UCnonb3oBaHnem anroputma SWT, onu-
CaHHOro B npefbigyLiem nyHKkTe. AHanornyHas npouegypa Aarnee NMpUMEHSAETCS K BEKTopam-cTonblam nonyyusLlerocs
B pesyneraTe MaccuBa, B UTOre MMeeM YeThipe Monockl YacToT (pucyHok E.5). CrnefyeT 0TMeTUTL, YTO napa UHAEeKcoB
ykasblBaeT Ha To, Kakoi 13 unsTpos Gbin NMpUMEHEH K cTpokam U cTonbuam curHana. Hanpumep, K cTpokam ayq Obin
NMPUMEHEH UINETP BbICOKUX YacToT, @ K cTonbuam — UILTP HU3KWX YacToT, TakuMm obpa3om, a _ COAepXUT BepTUKanb-
Hble Kpasi. MpUMeHsieMble (UIBTPEI COTMAcHO NocnefoBaTenbHBIM YPOBHAM Kackaga Habopa dunsrpos obosHa4atoTes
nocnepoearesibHbIMU NapaMn ABOUYHbIX UHOEKCOB.
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Onepauuy co cTpokamu Onepauuu co cTonbLamu

PucyHok E.4 — OfHOYpOBHEBOE, ABYMEPHOE pasfioXeHWe Nonochl 4acTtoT

CT1pokun
CTtonb6upl
MopavanasoH BepTukasibHO
HM3KOro OPUEHTUPOBAHHbIN
paspeLleHns nogananasoH
a00 alo
opu3oHTasIbHO [naroHansbHo
OPUEHTUPOBAaHHbIN OPUEHTUPOBAHHbIN
nogamanasoH nogamnanasoH
a0l an

PucyHok E.5 — Pa3noxeHune Ha yeTbipe Nosiocbl 4acToT
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E.2.2.4 CtpykTypa nomnocbi 4actot

lNocne nepBoro ypoBHS pasnoXeHusl, NoKa3aHHOTo Ha pucyHke E.4, niobas u3 yeTbipex NonyumBLUMXCS B pe3ynbrare
NOIOC YacTOT MOXET ObITL NPOBEAGHA MO YPOBHAM CHOBa Yepe3 Habop (hunLTPoB C LIeNbIo pasnoXeHUs Ha YeTkipe Nono-
Cbl YacToT. [laHHbIA NpoLecc NPOAOIDKaeTCs A0 TeX Mop, noka He GyaeT nonyyeHa Tpebyemas CTpyKTypa Nonockl 4acToT.
Ha pucyHke E.6 npeacraBneHa CTpyKTypa Nonoc 4acToT, yCTAaHOBMNEHHasl B HACTOSILLEM CTaHaapTe Ans u3obpaxeHui
oTneyarkoB nansLeB. B Tabnyue noka3aHo, kakoi U3 (PUNLTPOB NPUMEHSNCS AN MONYYEHUN KAKAO0A U3 NONOCH YacToT.

/2 ‘°cr_p:)xa p
abora BaHka ®unNLTPOB

'5%4 7 |8 |19 |20 |23 |24 0  00,00,00,0000 22 44 00,01,00,11

5 6 |o 10 [21 |22 |25 |26 1 00,00,00,00,104 23 45 00,01,00,00|
2 00,00,00,0001] 24 46 00,01,00,10|

T [12 |15 [16 )27 [28 |31 |32 3 0000000011 25 47 00,01,10,11

13 |14 |17 |18 |29 |30 |33 |34 |52 53 4 00,00,00,104 26 48 00,01,10,01

% 136 135 |20 5 00,00,00,01] 27 49 00,01,10,10)
6 00,00,00,11] 28 50 00,01,10,00

37 |38 |41 |42 7 00,00,10,104 29 51 00,11

43 |aa la7 |48 8 00,00,10,00§ 30 52 10,10
9 00,00,10,11] 31 53 10,00

45 {46 |49 [50 | 51 54 55 10 00,00,10,01] 32 54 10,11
1" 00,00,01,01] 33 10,01
12 00,00,01,11] 34 01,01
13 00,00,01,00§ 35 57 01,11
14 00,00,01,10§ 36 58 o1,ooI

56 57 60 61 15 00,00,11,11] 37 59 01,10
16 00,00,11,01] 38 60 1.1
17 00,00,11,10] 39 61 1,01
18 00,00,11,000 40 62 11,10
19 00,10,10,004 41 63 11,00]
20 00,10,10,10 42

58 59 62 63 21 00,10,10,01] 43

1°)cron6e|.;

PucyHok E.6 — PaznoxeHue nonocbl 4actotT

E.2.3 KsaHTOBaHue

Mocne BbluucneHusi K03hPMLMEHTOB Pa3NOXKEHUS HA MOMNOChI YacTOT MTOTOBbIE kKO3 (PULIMEHTBI KaXKAOM NOJOCHI
4YacToT eaMHoo6pasHO KBaHTyIOTCA. Hynesas WWMPMHA aneMeHTa KBaHTOBATEnNs M BESIMYMHA Luara Ansl KaX[0M nornocs
4acToT coiepxarcs B Tabnvue KksaHToBaHus. BenuuuHa wwara keaHToBaHus paeHas 0 (Qg = 0) ykasbiBaeT Ha To, 4To Bce
KO3 hULMEHTBI B Npeaenax nomnockl YacToT UMEKT 3HaYeHUe HOMb U YTO NOnoca YacToT He nepeaaHa. K BeiBner-koadg-
hvumeHTam ag(im,n) nonockl 4acToT kK NPUMEHSAETCA creayloLlee ypaBHeHue:

lak(m,n)_ZklzJ”'

Q% a,(m,n) > Z,/2
pi(m,n)= -Z, /2 < ay(m,n) < Z,J2
, Z 12
[ak(m rg: k ]_1' a(mn) <—Z,12

B pEGOTe Aekoaepa UHACKChl ACKBaHTYIOTCA C NPUMEHEHUEM cneayiowero ypaBHeHuUs . 3HaueHue CYCTaHaBl'IVIBa-
€T LUEeHTP 3NeMEeHTOB KBaHTOBaHUA.

(pk (m,n) —C)Qk +Zk/2, pk(m,n) >0
A (m.n) =10, pmn)=0
(Pk(mn)+C)Q -Zi/2,  Plmin) <0

Z}c 03HAYaEeT LUMPUHY LEHTPasbLHOTO (HyNEBOIO) 3fIeMEHTa KBAHTOBaHUSA, a Q, O3HaYaeT WMpuHY (HEHyneBbiX) ane-
MEHTOB KBaHTOBaHUSA k- NONOCHI YacToT. DyHKLMA rx'| SIBNAETCA HAUMEHBLLLUUM LIENbIM YMCIOM, KOTOpoe Gonblue unm
paBHO X, a | x] siBnsieTcA HanbOoNbLLIMM LIENLIM YMCIOM, KOTOPLIE MEHBLUE UNU PABHO X.

E.2.4 SuTponuiiHoOe KogupoBaHue

E.2.4.1 MNMocneaoBatenbHOCTb AaHHbLIX

MpoHyMepoBaHHbIE NO NOPAAKY NOSIOCHI YACTOT 06BLEAUHAIOTCA B GNOKM ANA SHTPONMMHOIO KopupoBaHus. B Lensx
obecneuyeHus nporpeccuBHol nepeaayn nsobpaxeHue fOMKHO GbITb pasgeneHo Kak MMHMMYM Ha Tpu Groka, npu aTom
rpaHuLa Mexay nepsbiM 6MI0KOM 1 BTOPLIM pacrnionaraetcs mexay 18 u 19 nonocamm 4acToT, a rpaHuLa Mexay BTOpbIM
6Grnokom m TpeTbum pacnonaraetcs Mexay 51 n 52 nonocamu yacror. [lononHurenbHoe pasbueHne Tpex atmx GrnokoB He
siBnsieTcs obasarenbHbIM. Ko Bcem nonocam yactor B Gnoke Heo6xoaMmo NnpuMeHsTb Tabnuuy koauposaHus XaddmaHa.
B npeaenax nonocbl 4acToT K03 ULUUEHTbI AOMKHBLI ObiTb pacnonoXeHsbl CRieBa HaNpaBo M CBepXy BHM3. B npepenax
6rnoka nonockl YacToT AOMKHLI 6biTh NPeACTaBNeHbl B BuAe CNMCKa B NOpsiAke BO3pacTaHus.
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E.2.4.2 Kogep XapdpmaHa

Kogep XadpdmMaHa npuMeHAETCS ANA NpUcBanBaHWs KBaHTOBaHHLIM KO3 duLMeHTaM B npegenax 6rnoka KofoB ne-
peMeHHOW AnnHLL. [Ana HyneBbIX cepuil NpefcTaBneHsl ocobbie 3HaveHUs. KoadhduLUneHTs! U HyneBble ANWHLI CEpUiA, Bbl-
XoAsLMe 3a Npefensl AnanasoHa, NpefCcTaBnNeHHoro B Tabnuue, BHECEHEI B KOAOBLIA MOTOK C €SC-NOCIef0BaTENBHOCTLIO
(nepekntoderus koga). Ha gekopep MoXeT ObITb YyCTAHOBMNEHO MakcMMyM BoceMb Tabnuy. B Tabnuue E.2 B Buae cnucka
npeacTaBneH NonHblil Habop CUMBOSOB.

Tabnwnuya E.2 — BxogHble cumsornbl Tabnuuysl XadgdgmaHra

Moanuma 3HayeHune
AnvHa Hynesoi cepun 1
AnvHa HyneBoi cepun 2
3 [nvHa Hynesoi cepun 3
100 OnvHa Hynesoit cepun 100
101 esc Ans nonoxuTensHoro koadgduuueHTa (8 6utos)
102 esc 4ns oTpuuaTtenbHoro koadpdpuumeHTa (8 6UToB)
103 esc Ans nonoxurensHoro koagduuueHTa (16 6uToB)
104 esc Ans oTpuuaTtenbHoro koagdpuumeHTa (16 6utos)
105 esc 4ns HyneBoii cepuu - 8 6utoB
106 esc Ans HyneBoii cepuu - 16 6utoB
107 3Ha4eHue KoadpuymneHTa - 73
108 3Ha4eHue KoapdpuymneHTa - 72
109 3Ha4eHue KoappuumenTa - 71
180 - Ycnonbsoeamb MonbKo nosuuuio 1 -
253 3HadeHue KosdduLmeHTa - 73
254 3HadeHue KosddULmeHTa - 74

E.3 ®opmaThbl cxKaTbIX AaHHbIX

E.3.1 O6wme acnekTbl cneundunKauuu oopmMaToB cxaTbiX AaHHbIX

B E.3 paccMoTpeHo Tpu dhopmaTa cxaTbiX AaHHbIX:

1 ®opmaT 06MeHa, ycTaHoBMNEHHbIN B E.3.2;

2 KoMnakTHbI popmaT Ansa cxaTblX faHHbIX, YCTaHOBMNEHHbIA B E.3.3;

3 KomnakTHbI dpopmMaT Ansa gaHHbeIx cneyudukalum Tabnuy, ycTaHoBneHHbIR B E.3.4.

B HacTosALeM NyHKTe OnUCLIBAKOTCA COCTaBHbIE YacTh AaHHbIX dopmaTtos. Crneyudukayum dgopmMaTtos, NpeacTas-
NeHHble B E.3.2—E.3.4, ycTaHaBnuMBatoT 3Ha4eHUs CUMBOMOB U Lindp, NpUMEHAEMbIX B creludukaumsax ¢popmaros.

Co CTPYKTYPHOIA TOUKM 3peHns dhopmaThl CKaTbIX JaHHBIX COCTOAT U3 yNOpAA0YEHHOW COBOKYMHOCTW NapaMeTpoB.,
MapKepoB U CErMEHTOB AaHHbIX, MOABEPTHYTHLIX SHTPOMUIAHOMY KoMpoBaHuto. MapaMeTpbl U MapKepbl, B CBOK OYepedb,
06beMHAKTCA B CErMeHTBl C MapKkepamu.

BcneacTeue Toro, YTo BCe COCTaBHbIE YacTu NpeAcTaBneHbl 6aiT-CUHXPOHU30BaHHBLIMU KOdaMK, Kaxablid popmaTt
oXaTblX JaHHbIX COCTOWUT W3 YNOpPSAOYEHHON nocnefoBaTtenbHocT 8-6uTHbIX GaiToB. Onsa kaxaoro 6aiita onpegeneH
cTaplumii paspsag (CP) u mnagwui paspsag (MP).

E.3.1.1 CocTaBHble YacTu

B HacTosLLeM nyHKTe npefcTaBneHo obLlee onucaHne kaxaon COCTaBHON YacTu dhopmMata cxaTbIX AaHHbIX.

E.3.1.1.1 NapameTphl

MapaMeTpbl SBNSAOTCA LenbiIMA YUCNaMi CO 3HAYeHUAMM, XapaKTepHbIMU AN NpoLecca KOAUPOBaHWSA, XapakTe-
PUCTUK UCXOQHOMO U306paXKeHUs U UHBIMW XapakTepucTukamu, BeloupaeMbiMi B 3aBUCMMOCTH OT NpunoxeHus. Mapame-
Tpam npucBausatotcs 4-6UTHble, 1-GaliTHble MK 2-6aiiTHble KoAbl. MapaMeTpbl, KpoMe onpefeneHHbIX AONONHUTENbHbIX
rpynn napaMeTpoB, KOAMPYIOT BaXHYI0 WHOPMaLWIo, NpU OTCYTCTBUW KOTOPOIA B pesynsraTe npouecca AeKO4MpOBaHUA
He yAacTcs TOMHO BOCCTAHOBUTL M306paxeHue.
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MpucBauBaeMblii NApamMeTpy Koa AOMKeH BbiTb LensiM Yncnom 6e3 3Haka, onpeeneHHol ANWHbLI B Butax ¢ oco-
6bIM 3Ha4YeHMEM NapameTpa.

YTo kacaeTcA mapameTpoB ANUHON 2 GailTa (16 6uToB), cTaplunii paspag B cdopmare obMeHa AOMKeH pacrona-
ratbca NepBbIM. UTO kacaeTcs napaMeTpoB ¢ ANUHON 4 6UTa, TO OHM BCeraa MAYT NonapHo, U Napa JofkHa BbITb 3aKo-
AupoBaHa ofHuUM GaiiTom. MepBbit 4-OUTHBIA NapameTp napbl AOMKEH 3aHUMaTb 4 cTaplumux paspsga baita. B niobom
16-6UTHOM, 8-BUTHOM UnNK 4-6UTHOM NapaMeTpe MNajLniA pas3pag AOMKEH pacnonaratbes NEPBLIM, a CTapLUuil paspsg
[OMKeH pacnonaraTbesl NoOCNeAHNUM.

E.3.1.1.2 Mapkepbl

Mapkepbl cnyxar Ans naeHTUUKaLnn pasnudHblX CTPYKTYPHBIX COCTaBnsoLLmMX (popmMaToB cXaTbiX AaHHbIX.

BonbLUMHCTBO MapKepoB 3anycKarT CerMeHThl ¢ MapkepaMu, coaepXalluMu COOTBETCTBYIOLLYYIO Fpynny napame-
TPOB; HeKoTopble MapKepbl pacnonaralTcs oTAenbLHO. Becem Mapkepam npucsoeHbl AByxbaiiTHble koabl: XFF' 6aidT, 3a
KOTOpbIM criefilyeT GaiT He paBHbIl O unu XFF' (cm. Tabnuuy E.3).

MpumeyaHune —BcneacTeue AaHHON 0coboi CTPYKTYPLI NPUCBOEHUS KOAOB MapKephl NO3BONSAIOT AeKOAEpY
npoaHanuanpoBaTtb opmar o6MeHa U pacnonoXUTL pasnuyHble ero cocraensiolyue 6e3 HeobGXxogMMOCTH eKOAUPOBaThL
L pyrue cerMeHThbl faHHbIX U306paKeHus.

E.3.1.1.3 lNpucBoeHmne KofoB Mapkepam

Bcem MapkepaM AomkHbl ObITb NpUcBOeHbl ABYx6aiTHeIe Koabl: 6aidiT XFF', 3a koTopbiM crnieyeT BTOpoii 6aidT He
paBHblid 0 unu X'FF'. Bropoii 6aiiT Ans kaxaoro onpegeneHHoro Mmapkepa ycraHoeneH B Tabnuue E.3. Cumeon * (3Besgoy-
Ka) yKkasblBaeT OTAEeNbHO CTOSALMIA MapKep, KOTOPbLIA He 3anyCcKaeT CerMeHT ¢ MapKkepaMMm.

Tab6nunya E.3 — MNpucBoeHHble Koagbl Mapkepam

Koa Mapkep OnucaHue
XTFFAQ' SOl * Hauano nsobpaxeHus
XFFA1' EOI * KoHeL, n3obpaxeHus
XFFA2' SOF Hauvano kagpa
X'FFA3' SOB Hauvano 6noka
X FFA4' DTT OnpegeneHne Tabnuuel npeobpasoBaHns
X'FFAS5' DQT OnpegeneHve Tabnuubl KBaHTOBaHWS
X'FFA8' DHT OnpegeneHne Tabnuubl (Tabnuy) XaddmaHa
X' FFAT7' DRI OnpeaeneHue vHTepBana nepesanycka

XFFBO'- XFFB7' RSTm* Mepesarpyska ¢ 8 no Mogynto nogcyeTa “m”

X'FFA8' COM KommeHTapwit

E.3.1.1.4 CermeHTHl ¢ Mapkepamm

CerMeHT ¢ Mapkepamu COCTOWUT U3 MapKepa, 3a KOTOPBIM criefyeT NocnefoBaTenbHOCTL COOTBETCTBYIOLMX Na-
pameTpoB. [NepBLIii NapaMeTp B CErMeHTe ¢ Mapkepamu MpefcTaBnseT coboil napameTp AnNuHel B ABa 6aiTa. JaHHbIN
napameTtp AMWHbI KogUpyeT Yncno 6aToB B CerMeHTe ¢ Mapkepamu, BKoYaa napaMeTp ANUHbBI U ckniodas aByx6anTo-
Bblil Mapkep. CermeHThl ¢ Mapkepamu, uaeHtTudulmupyeMble no kogam SOF n SOB MapkepoB, Ha3bIBalOTCS 3arofioBKaMu:
3arofioBOK Kafpa 1 3aronoBok 6roka COOTBETCTBEHHO.

E.3.1.1.5 QHTpONUIHO-KOAUPOBAHHbIE CErMEHTbI faHHbIX

OHTpONUIHO-KOAUPOBaHHLI cerMeHT AaHHbIX (ECS) copepxuT BbIXOAHbIE AaHHbI€ NPoLeAypbl SHTPOMUIAHOTO KO-
AupoBaHUsA. OH COCTOUT U3 LUenoro yucra 6aiTos.

MpumevaHune 1 — lNpeacraBneHne SHTPONUAHO-KOANMPOBAHHBLIX CETMEHTOB laHHLIX B BUje Lienoro ynucna
6aiiToB focTuraeTca cnegytowmm o6pasom: B criyyae HeobxoaUMOCTU ANsi NPUMBEAEHUS CXaTbIX AaHHbIX K 3aBepLUEHHOMY
BUAY nocneaHuit 6anT cerMeHTa 3anofHaeTcsa Gutamu.

MpumevaHune 2 — [Ansa ob6ecneyeHns OTCYTCTBUSA MapKepa B nNpeAenax aHTponuiHO-KOAUPOBaHHOIO CerMeHTa
3a ntobbiM X FF' GaitTom, cosgaHHbIM kogepoM XaddmMaHa, creayeT «3anofHaoWwuiny Hynesoi 6ainT.

E.3.1.2 CuHTakcudeckasn cTpykTypa

B E.3.2 n E.3.3 ycTaHoBneHa cuHTakcuyeckasi cTpyktypa dopmata obmeHa. Cneuudukaumsa cMHTakcu4eckomn
CTPYKTYpbI BKNtoYaeT B cebs:

- TpebyeMblii NOPSAOK MapkepoB, NapaMeTPOB U 3HTPOMNMIAHO-KOANPOBaHHLIX CErMEHTOB;

- naeHTUdUKaLuIo AONOMHUTENbHBIX U YCITOBHBLIX COCTaBHbIX YacTel,

- HaMMeHOBaHWe, CUMBOM U ONpeAerieHne Kax/[oro MapKkepa 1 napaMeTpa;

- BOMYCTUMBIE 3HAYEHUS KaXA0ro napamerpa;

- NtoBble orpaHn4eHns Ha YTo-Nnbo BelLLenepeuncneHHoe, XapakTepHsle AN pasnuyHbIX NPoLEeCcCOB KOANPOBAHUS.
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MopsAaoK cocTaBHLIX YacTeil U 0603HaUYEHUs, YKa3biBaOLLME TO, ABNAIOTCA N OHW AONONHUTENbLHLIMUA UMW YCROB-
HbIMKY, YCTaHOBMNEHbl PUCYHKAMWU CUHTaKCUYECKUX CTPYKTYP, npeactaeneHHbiMu B E.3.2 n E.3.3. HaumeHoBaHuA, cum-
BOMbI, ONpeAeneHus, AoNyCTUMbIE 3HAYEHUSI U OrpaHWYEHUs1 YCTaHOBMEHbI HEMOCPEACTBEHHO MOJ, KaXAbiM PUCYHKOM
CUHTaKCUYECKOA CTPYKTYPbI.

E.3.1.3 YcrioBHble 0603Ha4YeHUs Ha PUCYHKAX CUHTAKCUYECKUX CTPYKTYP

PucyHku CMHTaKCMYeCKUX CTPYKTYp, NpeacTaBneHHbie B E.3.2 n E.3.3, siBnsiorcs yacTbio cneumndpukaumm popmara
obmeHa.

Cnepylowme ycriosHble 0603HaYeHuWs1, NokasaHHbIe Ha pUCYHke E.7, NnpMMEHMMbI K JaHHBIM PUCYHKaM:

- VHAMKaTOp NapaMeTpa/mapKepa: B 3NIEMEHTE He BbIAENEHHOM XUPHBIM HaxoauTcs nubo mapkep, nubo oAuH na-
pameTp;

- VHAWKaTOp CermMeHTa: B aNieMeHTe BblAENEeHHOM XMUPHbIM HaXxoAUTCA NMMOO0 CErMEHT C Mapkepamu, Nnbo aHTPONUiA-
HO-KOAVPOBaHHbIA CErMeHT, MMBo NX KOMOUHaLUS;

- VHAWKaTOPp ANWHbLI MapaMeTpa: LUMPUHA 3reMeHTa He BbIAENEHHOMo XWUPHbLIM NPOMopLUMOHansHa AfnvMHE napa-
meTpa (4, 8 unu 16 6utos, nokasaHbl kak E, B u D Ha pucyHke E.7 COOTBETCTBEHHO) MapKepa unu napaMeTpa, KoTophblii
HaxoAMTCH B 3NEMEHTE; LUMPUHA SNEMEHTA BblAENEeHHbIX XUPHbIM HE UMEET 3HaYEeHUs;

- UHAWKaTOP TOro, ABMSAETCA NN 3NEeMEHT AONONHNTENbLHLIM/YCMOBHLIM: KBaapaTHble CKOOKM yKasbiBaloT Ha TO, YTO
MapKep WUIn CErMeHT C MapKepamy B CKaTbIX AaHHbLIX U30BpaKEeHUs NPUCYTCTBYET AOMOMHUTENBHO UM YCMNOBHO;

- NOpsAoK: B (hopmaTte oOMeHa nNapameTp UnvM Mapkep, NoKasaHHbIA Ha PUCYHKE, NPEeALIecTByeT BCEMY TOMY, YTO
nokasaHo cripaea OT Hero U crneayet 3a BCEeM, YTO NoKasaHo Criesa OT Hero.

Cerment

JononH1TenbHbIA ] B] D
CerMeHT

m
M

PucyHok E.7 — UNso6paxeHne CMHTaKCUYECKO CTPYKTYPbl YCNOBHbIMU 0603HA4EHMsIMU

E.3.1.4 YcnoeHble 0603Ha4eHUst Ans CUMBOINOB, ANUH KOAOB U 3HAYEHWI

BHM3Y KQXXA0r0 PUCYHKA ANA K&KA0ro Mapkepa v napameTpa, NPeACTaBNEHHOMO HA PUCYHKE, YCTaHOBIIEHbI CUMBOTT,
AOnvHa U onpejernexue.

[ns cMBONOB MapKepOB W NapaMeTPOB NPUMEHUMBI CrieyIOLLUME YCNOBHbIE 0GO3HAYEHUS:

- BCE CUMBOIbl MapKEPOB COCTOAT U3 TpeX OYKB BEPXHETO PerucTpa, a kK HEKOTOPbIM elle A0DaBNeH HYKHUA UHAEKC.
Hanpumep: SOI, RSTm;

- BCE CMMBOJ1bI NAPaMETPOB COCTOAT U3 oaHoN ByKBbl BEpPXHEro perucTpa, a kK HekoTopeim ewe aobaensercs Gyksa
HWXHEro permcTpa, Takke K HEKOTOpbIM A00aBNAETCA HWKHUIA uHaekc. Hanpumep: Y, N Qk.

E.3.2 O6wan cuHTaKkcuuyeckas CTpykrypa

B HacTosILLeM NyHKTe yCTaHaBNMBAETCs CUHTaKcU4eckas CTpyKkTypa copmara obmeHa, npuMeHumMas Ko BCEM nNpo-
Leccam KOAUpOBaHWA, yCTaHOBIIEHHBIM B HACTosILLen cneuudukaumm.

E.3.2.1 CuHTaKkcn4eckas CTpyKTypa BbICLLETO YPOBHS

Ha pucyHke E.8 npencraBneH nopsinok cocTaBHbIX YacTtein hopmarta obMeHa BbiCLIEero ypoBHSI.

[aHHble cXaToro UsobpaxeHus

Mapkep Hayana Kanp Mapkep koHua
n306paxeHus n306paxeHus
[CermeHT 3aronosok . MocnepHwii
nok3 Brok4
Mapkepa)] kaapa Briok1 Briok2 [ 6ok |
. MpeanocneaHwi b Hpenn(;;nenuwﬁ
[CermenT 3aronosok Kg:;ggg::::m Mapkep BHTpONMiiHO- npejﬂl::ge;rmu 3HTpONMIiHO-
mapkepa] 6noka 1 nepesanycka 0 KORMPOBAHHbIN nepesanycka] | KOAMPOBaHHbIil
CErMeHT p CermeHT

PucyHok E.8 — CuHTakcuMyeckas CTpyKTypa BbICLUEro ypOBHS

Mapkepbl, npeacTaBneHHbIe Ha pucyHke E.8:
- SOI: Mmapkep Hauyana u3oGpaxeHUs: OTMEYAET Hauano CXaToro M3oGpaxeHuUs, NPeCTaBNEHHOrO B hopMare 06-
MeHa.
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- EOI: mapkep KOHLI2 M306paXeHUs: OTMEYAET KOHEL, CXKaToro u3obpaxeHusl, NpeaACTaBNEeHHOro B (hopmarte obmeHa.

- RST,: mapkep nepesanycka: AOMNOMHUTENbHLIA MapKep, pacnornaraembiii MeXay 3HTPONUIHO-KOANPOBAHHBIMK
CerMeHTaMM TOMIbKO B TOM Cllydae, ecnv nepesanyck Bo3moxeH. Cyuectsyer 8 yHuMkanbHbIX MapkepoB nepesanycka
(m = 0 — 7), nosropsioLmxcsi nocnegosarensHo ot 0 Ao 7 B Lensix obecneueHns uHTepBsasia nepesanycka no moaynio 8.

BepxHuit ypoBeHb Ha pucyHke E.8 ycraHaenvBaet To, uto dpopmar obMeHa AomKeH HauymHaTbe ¢ mapkepa SOI,
JOMKEH COAEpXaTh OAVH KaAap U A0IMKEH 3akaHuMBaTbcsi Mapkepom EOL.

Bropoii ypoBeHb Ha pucyHke E.8 ycraHaBnmBaet 1o, UTO Kap JOIMKEH HAYMHATLCA C 3arofioBka kaapa v AOMmKeH
coAepXarb OAUH N Heckonbko 6rokoB. 3aronoBoK Kagpa MOXET pacnonararbcsi NOcne OAHON UNK HECKOMNbKMUX cne-
umdmkaumin Tabnuy unu pasnuyHbIX CEMMEHTOB C MapKepamu.

Tpemvin ypoBeHb Ha pucyHke E.8 ycraHasnuBaet 1o, 4to GrnoK fomKeH HauMHaTLCA ¢ 3aronoeka 6noka n aomkeH
coAepXarb OvH unun 6onee SHTPONMIHO-KOANPOBAHHBLIX CETMEHTOB AaHHbIX. Kaxabiii 3aronoBok 6noka Moxer pacnona-
raTbCsl NMocrne OfHOA UNM Heckonbkux crieLyduKkaLMm Tabnui Unm pasnMuYHbLIX CErMEHTOB C Mapkepamu. B Tom cnyuae,
€CI1 nepesarnyck HEBO3MOXEH, TO B HANTMYMM AOIDKEH ObiTb TONbKO OAWUH SHTPOMMWHO-KOAUPOBAHHDLIN CErMEHT (TOT, UTo
OTMEYEH KaK «MOCIIEAHNIA») M HE AOIKHO NPMCYTCTBOBATh HUKAKMX MapKepoB nepesanycka. B tom cnydae, ecnu nepe-
3arnycK BOSMOXEH, YACIO SHTPONUMAHO-KOAUPOBAHHLIX CEIMEHTOB ONPEAENSAETCS pasMEepPOM M306paxeHUn U yCTaHOBNEH-
HbIM MHTEPBANOM nepe3anycka. B qaHHoOM criyuae, mapkep nepesarnycka [OIDKEH CNefoBaTh 3a KaXabiM 3HTPONMUIAHO-
KOAMPOBaHHbLIM CETMEHTOM, KPOME MOoCrneqHero.

Ha pucyHke E.8 npeaycMOTpeHbl MeCTa, Ha KOTOPbIX MOTYT NMPUCYTCTBOBaTh CerMeHThl cneuudukaumm Tabnuubl.
OpHako B Hacrosilen cneumcukaLmMy yCcTaHOBNEHO, YTo hopmar o6mMeHa [OMmKeH copepxartb Bce Heobxoaumbie ans
[EKOAUPOBAaHUA CXKAaTOro m3obpaxeHust AaHHble cneuvdmkaumu Tabnuubl. CneposarenbHo, Tpebyembie gaHHbie cne-
umncpukaumm Tabnuubl AOIDKHBI MPUCYTCTBOBATL B OAHOM WUITM HECKOIbKMX AOMYCTUMBIX MECTaX.

E.3.2.2 CuHTakcuueckas CTpyKTypa 3aronoBka kaapa

Ha pucyHke E.9 npeacraBneH 3aronoBok Kazipa, KOTOpPbLIA AOMKEH NPUCYTCTBOBaTL B Havane kaapa. [laHHblid 3a-
rONoBOK YCTaHaBINMBAaET XapaKkTepUCTUKM UCXOAHOMo u3obpaxeHns u Bepcuio koaepa.

3aronoBok kagpa

SOF Lf A B

Y X Em M Er R Ev Sf

PucyHok E.9 — CuHTakcu4eckas CTpyKTypa 3arofnioBka kaapa

Mapkepbl U napameTpbl, NpeacTaBneHHble Ha pucyHke E.9:

- SOF: (16 6uToB) Mapkep Ha4ana kajapa; oTMe4YaeT Hayano napaMeTpoB Kaapa;

- Lf: (16 6utoB) AnMHa 3aronoBka kafpa; ycTaHaBnvMBaeT ATNWHY 3arofoBka kaapa, NpeacTaBneHHoro Ha pucyHke E.9;

- A: (8 6uTOB) 3HauYeHUe KanMbpPOBKM MO YepHOMY 06pa3Lly Y GUOMETPUYECKOIO CKaHepa;

- B: (8 6uToB) 3HaueHne kanubposku no Genomy obpasLy y GuomeTpuueckoro ckaHepa; A n B yctaHaenusaiot au-
HaMU4eCKMiA ananasoH GMOMETPUYECKOro ckaHepa nNpu kanubpoeke, UCnornb3yemblii B cucCTeMax oTOBpaXeHUs 4aHHBIX;

- Y: (16 6UTOB) UNCNO NVHWIA; YCTAHABMMBAET YUCHO NTUHUIA B UCXOAHOM U300paXeHuu;

- X: (16 6uToB) uncno obpas3LioB Ha OAHY NUHUIO; YCTaHaBNWBAET YMCro obpasLioB Ha OAHY NTUHUIO B UCXOAHOM U30-
BOpaxeHuu;

- Em: (8 6utoB) akcnoHeHTa macwtabupoBaHus; 3ansTas B 4eCATUMHOM Yncne B M, nepeasuraeTcs BneBo cornac-
Ho Em (Ha Em nosuuui);

- M: (16 6uToB) 3HaueHne pacnonoXeHus ass napaMmeTpos npeobpaszoBaHns N306paKEHUS;

- Er: (8 6uTOB) 3KCNOHEHTa MacLUTabupoBaHus; 3anATas B AECATUMHOM Yucne B R, nepeaBuraeTcsa Bneeo CornacHo
Er (Ha Er noauuumi);

- R: (16 6uToB) 3HaueHue MacluTaba ans napameTpoB Npeobpa3soBaHus M30OpaxeHus;

- Ev: (8 6uToB) ycraHasnueaet anroputm WSQ kogepa (napametpusauusi), NpUMEHEHHBIW K AaHHOMY usobpaxe-
Huio (2 — 0x02 ans kogepa HoMep ABa);

- 8f: (16 6uToB) ycTaHaBnNMBaeT peanu3aumio nporpaMMHoro obecneyeHns, Npy NOMOLLYU KOTOPOro OCYLLECTBIS-
nocb KOAMPOBaHUE U300paXKeHuUs.

E.3.2.3 CuHTakcuveckas CTpyKTypa 3aronoeka bnoka

Ha pucyHke E.10 npeacraeneH 3aronoBok 61noka, KOTopblil AOMMKeH NPUCYTCTBOBATL B HaYane cerMeHTa ¢ bnokamu.
[aHHbIN 3arornoBoK ycTaHaBnueaeT BbIGop Tabnuubl kogmpoBaHus XaddmaHa, NPpUMEHSIEMOIA KO BCEM MONOCaM 4acToT
B Bnoke.

3aronoBok 6noka

SOB Ls Td

PucyHok E.10 — CuHTakcuuyeckas CTpykTypa 3aronoska 6noka
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Mapkep u napameTpbl, NpeAcTaBneHHble Ha pucyHke E.10:

- SOB: (16 6uToB) Mapkep Hauyana Gnoka; oTMedaeT Hauyarno 3aroroska 6noka;

- Ls: (16 6uTOB) ANMHa 3aronoBKa Nonockl YacToT; yCTaHaBNMBAeT ANvHy 3arofioska 6roka, npeacraBneHHoro Ha
pucyHke E.10;

- Td: (8 6uToB) cenekTop Tabnuubl koamposaHus XacgpmaHa; BbibupaeT oaHy U3 BOCbMM TabnuL, 3HTPONMIAHOMO
KOIMPOBaHUS1, HEOOXOAUMYIO NSl IEKOAMPOBAHMUSA NOMOCHI YaCTOT B NPeAenax CermeHTa.

E.3.2.4 Cneumdukaumsa Tabnuubl 1 CMHTakCUYeCKan CTPYKTYpa pa3HbiX CEMMEHTOB C MapKkepamm

Ha pucyHnke E.11 npeacraBneHa CMHTaKCMUYecKas CTpyKTypa TabnuuHbIx/pasHbiX CErMEHTOB ¢ Mapkepamu. Jliobbie
CermeHTbl cneuyudukaumm Tabnuubl Mnu pasnuyHble CerMeHTbl C Mapkepamu, yeTaHoBNneHHbie B E.3.2.4.1 — E.3.2.4.5,
MOIYT NPUCYTCTBOBaTL B No6OM nopsiake n 6e3 orpaHnyeHuii Ha YUCTIO CErMEHTOB.

Tabnuupbl unu apyrme cerMeHTH MapkepoB

[ CermenT [ Cerment [ ”;Grl;?"l:lr"ﬁ
mapkepa 1] mapkepa 2] MapKepa |

Cneuudukauma Tabnuubl npeobpasosaHus
nwnu

Cneuundukauma Tabnuubl kKBaHTOBaHUA
wnu

CermeHT mapkepa = < Cneuudukauma Tabnuupl Xadgpdpmana

nwnn

OnpepeneHue uHTepeana nepesanycka
nwnn

KommeHTapuii

-

PucyHok E.11 — CuHTakcuuyeckas CTpykTypa TabnuuHbix/pasHbiX CErMEeHTOB C MapKkepamMu

B cnyyae nosiBrieHust B CxatbiX AaHHbLIX M306paxeHust nobbix cneumdukaumiti Tabnul, OHU AOMKHBI 3aMEHUTL
npeasiaylme cneuudukaLmm n JOMKHbI NPUMEHATLCA BCAKMIA pa3 Kak Tabnuubl notpebylotcs AnA OCTaBLUMXCA B Kajape
n3o6paxeHuit. B Tom cnyuae, ecnu cneumudukaums ans 3aaaHHon Tabnuubl B CXaTbiX AaHHLIX U300paXxeHUs NosBNsSieTCs
6onbLue oaHOrO pas3a, TO kKaxaas HoBas cneundmrKkaLma OMKHA 3aMeHATb NpeabiayLLyio creLuduKaumio.

E.3.2.4.1 Cneundukaums Tabnuupl npeobpasoBaHus

Ha pucyHke E.12 npeacraeneH cermeHT ¢ Mapkepom, onpeaensiiowmi cneuvdukaumio Tabnuupl npeobpasosaHus.

CermeHT onpeaeneHus Tabnuubl npeobpasoeaHus

DTT Lt LO L1 Sn, Ex HO,
SNiagt | EXjast HOlast Sny | B4 H14
. Lir2 Li yeTHoe
rAe NOCNEAHUNA = Sn Ex H1
(Lit1)2 Li HeveTHoe los | “last | et

PucyHok E.12 — CuHTakcuueckas cTpykTypa Tabnuubl npeobpasoBaHus

Mapkepbl U napameTpbl, NpeAcTaBreHHble Ha pUcyHke E.12:

- DTT: (16 6uToB) Mapkep onpeaeneHuUs Tabnuubl Nnpeobpa3oBaHWs; OTMEYaEeT Havano napameTpoB cneuuvduka-
uuu Tabnuupl npeobpasoBaHms;

- Lt: (16 6uToB) ANMHa onpeaeneHns Tabnuubl Npeobpa3oBaHus; ycTaHaBNMBaET ANIMHY BCEX NapaMeTpoB Tabnuub
npeoGpazoBaHus, NpeacTaBneHHbIX Ha pucyHke E.12;

- LO: (8 6uTOB) UMcno ko3 PULUMEHTOB (hUNLTPOB HUIKMX YaCTOT AMNA Pa3NOXKEHUA curHana (anvHa hy);

- L1: (8 6uToB) uncno koachduLmneHToB hUnbTPoB BLICOKMX YacToT ANs pasfoXeHUs curiana (anvHa h,);

- 8n,: (8 6uTOB) 3HaK KO3hHMLIMEHTA K-Or0 COUNLTPA; HYNEBOE 3HAUEHWe — MOMNOXUTENLHOE, HEHYNEBOoE 3Haje-
HUe — oTpULaTernLHOE;

- Ex,: (8 buToB) 3KCnoHeHTa MacwTabupoBaHusi; 3ansiTasi B AECATUMHOM uuche koachduumeHTa k-ro dunstpa,
nepepsuraeTcs BNeBo cornacHo Ex (Ha Ex nosuuui);

- HOy: (32 6uTa) anemeHT (unbTpa HU3KMX YACTOT ANA PasNOXEHUs] CUrHaNa, yCTaHaBNUBaeT kO3hPULIMEHTDI
hunbTpa HU3KMX YacToT ANs AUCKPETHOrO BEVBNET-NpeoGpasoBaHus, HaunHas ¢ ueHTpa dunetpa (HO,);
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- H1,: (32 6uTa) anemeHT pUnbTpa BHICOKUX YaCTOT ANsi pa3rnoXeHWsi cUrHana; ycraHarnuBaeT koadh@uUUeHTbl
¢hunsTpa BbICOKUX YaCTOT ANs AMCKPETHOTO BelBreT-npeoGpasoBaHns, HaYuHas ¢ LUeHTpa dunsrpa (H1y).

E.3.2.4.2 CuHTaKkcuyeckas CTpyKkTypa crneuudukaLmy Tabnuubl KBaHTOBaHUS

Ha pucyHke E.13 npeacraBneH CerMeHT ¢ MapKkepamu, Onpeaensiiowuii cneumgukaumio Tabnuubl KBAHTOBaHMUA.

CermeHT onpeaerneHus Tabnuubl KBaHTOBaHWA

DQT Lq Ec C Eqq Q * o
EZO Zo EQ1 Q1 EZ1 Z1 ® *°
Edgs Qg3 Ezg3 Zg3

PucyHok E.13 — CuHTakcuyeckas CTpykTypa cnevmdukaLmu Tabnuubl KBaHTOBaHUS

Mapkepbl U napameTpbl, NpeAcTaBneHHble Ha pucyHke E.13:

- DQT: (16 6uToB) Mapkep onpeaeneHus Tabnuubl KBaHTOBAHMA; OTMEYAET HA4YaNo NapameTpoB crneuvdukauumn
Tabnuubl KBAHTOBaHUS,;

- Lq: (16 6utoB) anvHa onpeaenexHusi TaGnuubl KBAHTOBAHWS; YCTAaHABNMBAET ANUMHY BCEX NapameTpoB TaGnuubl
KBAHTOBaHWA, NPeACTaBMNeHHbIX Ha pucyHke E.13;

- Ec: (8 6uToB) 3KCMOHEHTa MaclITabMpoBaHUA; 3anATasi B AECATUMHOM uncrie B C, nepeaBuraetcs BNeBO COMMacHo
Ec (Ha Ec noavuumif);

- C: (16 buToB) NapameTp LeHTpa a/leMeHTa KBaHTOBaHUS;

- Eqy.: (8 61TOB) 3KCMOHEHTa MacLLTabUpOBaHUS; 3ansiTasi B AECATUYHOM uuche k-ro anemeHTa Tabnuubl KBaHToBa-
HUS BneBo cornacHo Eq (Ha Eq noauumid);

- Q,: (16 GuTOB) aNeMeHT TabnuLbl KBAHTOBAHWS; YCTaHABNMBaeT pasmep aNeMeHTa KBaHToBaHUs AnA k-i nonochI
4acToT;

- Ez,: (8 GuToB) 3KCNOHEHTa MacLUTabupoBaHus; 3anATas B JECATUMHOM YUCHe Kk-To HYNeBoro aneMeHTa Tabnuwib
KBaHTOBaHWUsA, NepeABUraeTCA BreBo cornacHo Ez (Ha Ez noauuwmif);

- Z,.: (16 61TOB) HyNeBOM aneMeHT (KaHas) Tabnuubl; ycTaHaBNMBaeT pasmMep LIHTPanbHOro aneMeHTa ans k-i no-
NOChI 4aCToT.

OnemeHTbl Tabnuubl KBAHTOBAHUS AOMMKHbI ObiTb YCTAHOBNEHBI COMMACHO NOPSAAKY NONOC Yacrot (pucyHok E.13).
HauvHas ¢ Toro MomeHTa, kak Tabnuua KBaHTOBaHUS onpegerieHa, oHa MOXeT ObiTb NPMMEHEHa K NOCTeyIOLLINMM M30-
GpaxeHuam. B Tom cnyyae, ecnu Tabnuua HUKOrAa He Obina onpeaerneHa, To pe3yrsrathl HE MOryT ObiTb NPeAcKa3aHbl.

E.3.2.4.3 CuHTakcuyeckas CTpykTypa cneumcdukaumm Tabnuubl XaddmaHa

Ha puvcyHke E.14 npeacraeneH cermeHT ¢ Mapkepamu, onpeaenstowyin ogHy Unm HeCKonbKo cneuvdmkaumii Ta-
6nuy XaddpmaHa.

CermeHT onpeaeneHus cneuucdukauuy tabnuusl XacdbmaHa

. . . NPMCBOEHNE
DHT Lh Th L1 L Lie CUMBONa-ANWHbI
T Multiple (t=1,...,n)
,/"/ napaMeTpbl, KOTOPLIM NMPUCBAUBAETCS CUMBON-ANNHA
V V cee Y vV |V e v v cee v
11| 12 1L | 21| 22 161 16,2 16,L4g

PucyHok E.14 — CuHTakcuueckasa cTpykTypa crieumdukauum Tabnuupel Xadpdmana
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Mapkepbl U napameTpbl, NpeacTaBneHHble Ha pucyHke E.14:

- DHT: (16 6uToB) Mapkep onpegeneHusa Tabnuubl XacddmaHa; oTMeYaeT Hayano NapaMeTpoB onpeAeneHus Ta-
6nuupsl XaddpmaHa;

- Lh: (16 6uToB) AnvHa onpeaeneHus Tabnuubl XaddmMaHa; yctaHaBnMBaeT ANUHY BCEX NapameTpoB Tabnuubl
XadhdmaHa, npefcTaBneHHbLIX Ha pucyHke E. 14,

- Th: (8 6utos) naeHTUcbukarop Tabnuubl XaddmaHa; yctaHaBNnMBaeT O4HO UMW HECKOMNbKO NO3ULMIA B Aekoaepe,
KyAa AOMKHa ObITh ycTaHOBNeHa Tabnuua XaddmaHa;

- Lj: (8 6utoe) uncno koaoe XachcomaHa ¢ ANUHON i; umcno koo XaddMaHa Ans kaxaoi u3 16 BO3MOXHbIX 3Ha-
YeHMIn ANnHBI, AOMYCTUMBIX B HacTosLLel cneLmdukaumn. 3HaueHmns L npeactaBnsioT coboit anemeHTs cnucka BITS;

- Vij: (8 6uTOB) 3HaUEHMNE, CBA3AHHOE C KaXabiM Koaom XadbMaHa; yCcTaHaBnuBaeT Ans kaxaon | sHayeHue, ces-
3aHHOe C KaxabiM koaoM XachdmMaHa ¢ AnvHOIA i. CMbICIIOBOE coepXaHue KaXAoro 3HayeHUs onpeaerieHo MOAEnbio
KoanpoBaHus XachthmaHa. 3HavyeHus Vijj aBnsioTca anemeHTamm cnucka HUFFVAL;

3HaueHue n Ha pucyHke E.14 — Jucno Tabnuy XaddmaHa, ycraHoBReHHbIX B cermeHTe ¢ DHT Mapkepom. 3Have-
HU1e My — YUCNO NapamMeTpoB, cneayolmx 3a 16 napametpamu L; (t) ans { Tabnuy XachdmaHa, onpeaensieTca kak:

16
me =YL (t).
iz

Insa kaxaoi oTaenbHON TabnuLbl 3Ha4eHue my pasHoe.

HauuHas ¢ Toro MOMeHTa, Kak Tabnuua KBaHTOBaHWUs onpeaeneHa, OHa MOXET ObITb NPMMEHEHa K Nocneayowmm
n3obpaxeHusiM. B ToM criyyae, ecnu Tabnuua HUkoraa He Gbina onpeaeneHa, To peaynsrarhl He MOryT ObiTh NPeackasaHbl.

E.3.2.4.4 CuHTakcuueckas CTpyKTypa onpeaeneHns uHTepsana nepesanycka

Ha pucyHke E.15 npeactaeneH CerMeHT ¢ Mapkepamu, onpeaensiowmii CerMeHT C UHTepBanaMmu nepesanycka.

DRI Lr Ri

PucyHok E.15 — CermeHT nHTepsana nepesanycka

Mapkepbl U NapameTpbl, NpeAcTaBneHHble Ha pucyHke E.15:

- DRI: (16 6uTOB) Mapkep onpeAeneHUs MHTepBana nepesanycka; OTMeYaeT Hauarno napameTpoB, ONPeAensIoLLX
VHTEepBan nepesanycka;

- Lr; (16 6uTtoB) AnvHa cermeHTa onpeaesieHusi MHTEpBarna nepesanycka; yCTaHaBnvuBaeT AJIMHY NMapaMeTpoB B
cermeHTe DRI;

- Ri: (16 6utoB) MHTEpBan nepesanycka; ycTaHaBNMBAET YMCNO k03 dhMUMEHTOB B UHTEpBAasie nepesanycka.

Mapkep SOI otmeHsieT nHTepBanbl nepesanycka. CermeHT ¢ mapkepom DRI ¢ HeHyneBbiM Ri orokeH npucyTcTeo-
BaTh AJ15 3anycka o6paboTkn MHTepBana nepesanycka 4nsi NoCHeaylowmx nonoc Yacror. CermeHt ¢ mapkepom DRI ¢ Ri
paBHbIM HYIIO OTMEHSIET UHTEPBArbl Nepesanycka Ans NocneayoLwux noroc YacToT.

E.3.2.4.5 CuHTakcuyeckas CTpyKTypa KOMMEHTapums

Ha pucyHke E.16 npeactaeneHa CTpyKTypa CerMeHTa C MapKepoM A5isi CErMEHTa C KOMMEHTapreM.

com Lc Cm, ee Cmy,

PucyHok E.16 — CuHTakcuuyeckas CTpyKTypa KOMMEHTapus

Mapkepbl U napameTpbl, NPeACTaBNeEHHbIE Ha pucyHke E.15:

- COM: (16 6uTOB) Mapkep KOMMEHTapUsi; OTMEUAET Hauarno KOMMEHTapUs.

- Lc: (16 6uToB) ANMHa cerMeHTa KOMMEHTapUS; YCTaHABNUBAET AJNIMHY CErMEHTa KOMMEHTapusl, NPeACTaBAEHHOO
Ha pucyHke E.16.

- Cmij: (8 6uTOB) 6alT KOMMEHTapUS; MHTEPNPETaLMsA NpeaoCTaBneHa NPUNOXEHUIO.

E.3.3 KomnakTHbI# hopMaTt cXxaThIX AaHHLIX M306paxeHus

Ha pucyHke E.7 npeacraBneHbl COCTaBHbIe YacTu hopmara o6MeHa Bbicliero yposHs. [laHHbliA chopmar BknovaeT
B cebs Bce Tpebyemble Ans AekoanpoBaHus crneumdukaumm Tabnuubl. Jliobble cxartbie gaHHble 30bpaxeHusi, cpean Ko-
TOpbIX OTCYTCTBYHOT Kakue-nubo AaHHbIe cneuudmkaLmum Tabnuubl, A0rKHBI 6bITb NPpeacTaBneHbl B KOMNakTHOM dhopmare.

E.3.4 KomnakTHbIl (hopMaT AaHHbIX cneuudukaLmMm TabnuubI

Ha pucyHke E.7 nokasaHbl cocTaBHble YacTu hopmara obMeHa BbiCWIEro ypoBHA. B TOM cnyuyae, ecru B CXartbixX
AaHHbIX N3006paxeHns uMeloTcs BNokKn, TO €AUHCTBEHHBIM Ha3HaYEHUEM CKaTbIX AAHHbIX U30OPAKEHNA ABMAETCA nepe-
Aava crieumcukammn Tabnuubl UM pasnMuHbLIX CErMEHTOB C Mapkepamu, onpeaeneHHbiMu B E.3.2.4.1 — E.3.2.4.5. B pan-
HOM crny4ae AaHHble cneumdukaumn Tabnuubl B CXaTbiX AaHHBIX U306paXKeHNa NpeacTasneHbl B KOMNakTHOM dopmare,
KaK nokasaHo Ha pucyHke E.17.
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Cxarble AaHHble U3obpaxeHus

sol [ tfnblfg’ 1 | e0l

PucyHok E.17 — CuHTakcmuyeckas CTpyKTypa KOMMAaKTHOro ¢hopmara AaHHbIX cneLydukaumm Tabnmubi

E.4 Cneundmkaumna Tabnuubl Xacgpdmana

E.4.1 O6wue nonoxeHus

Tabnuupbl XaddpmaHa ycTaHOBNEHbI B popmaTe o6MeHa B BbipaXkeHUsiX crniucka u3 16 Gaitos (BITS), npepocras-
NAOLWEero YMCNo KOAOB ANA KaXAoW AnvHbLI koaa oT 1 ao 16. Janee cnegyet cnucok 8-6UTHbIX 3HAYEHUA CYMBOMOB
(HUFFVAL), kaxgomy M3 KOTOpbIX NPUCBOEH Koa Xaddmara. 3HaueHns CUMBOMNOB PacrofnoXeHbl B CNIUCKE B NOPsiAKe
BO3pacTaHusi AnuHbI kKoAabl. [inuHa koaa 6onblie 16 6UMTOB He AonyckaloTcs. B aononHeHne, koAbl AOMKHbI ObiTb CreHepu-
poBaHbI TakMm 06pa3oMm, UTO OAHOBMTHOE KOZOBOE CIOBO NOOO0I ANMHBI pE3ePBUPYETCS B KAYeCTBE Npecmkca Ans Gonee
ANMHHBIX KOAOBbIX COB.

MpumeyaHue — MNopsgok aHavyeHuin cumsonoB B npeaenax HUFFVAL onpegensieTcsl TONbKO ANWHOM KoAa.
B npepenax npeAcTaBneHHoW ANUHbLI KoAa NOPSAOK 3HAYEHUI CUMBOMOB Npou3BorneH. B HacTosLeM NyHKTe ycTaHaBMu-
BaIOTCH NpoLeaypbl, NPy NOMOLLU KOTOPbIX Tabnmua XaddmaHa (kogosbie cnosa XaddmaHa n cootseTcTeyoLme 8-6uT-
Hble 3HaYeHus cumeonoB) GepyTca U3 Asyx cnmckos (BITS n HUFFVAL) B dopmate obmeHa. OaHaKo MeTop, co3aaHus
JAaHHbIX CMIUCKOB He ycTaHoBMeH. CNUckn AOMKHBI CO3AaBaTLCA B COOTBETCTBUM C NpaBunaMun koanposaHus Xaddmana,
1 rpU 3TOM JAOMKHbI YUMTBIBATLCA OrpaHUYeHUs, onucaHHbIe B NpeabiayLleM naparpade.

E.4.2 CermenTnl ¢ Mapkepamu ans cneuudpmkaummn Tabnuubl Xaddpmana

OTX mapkep ykasbiBaeT Ha4ano onpeaeneHun Tabnuubl XaddgmaHa B npegenax cxarbiX AaHHbIX M300paxkeHus. B
E.3.2.4.2 ycTaHaBNMBaeTCA CUHTAKCUYECKas CTPYKTYpa crneumndukauum tTabnuusl Xadpdpmana.

E.4.3 Npeo6pa3zoBaHue Tabnuu XadpmaHa, ycTaHOBNEHHbIX B hopmaTte oOMeHa B TabGnuLbl KOAORB U ANUH

KOAOB

Mpu Hanuuum cnvcka BITS (1..16), copgepxallero Yncno kofoB kaxkaoro paamepa u cnmcka HUFFVAL, conepxalyero
3HaYeHUs1 CUMBOOB, CBSI3aHHbIX C AaHHLIMM KOAAMM, KaK YKa3aHo BbILE, MOXET ObiTb CO34aHO ABe Tabnuubl. Tabnuya HUFF-
SIZE copepxuT cnMcok anvH kogoe; Tabnuua HUFFCODE coaepxut Kogbl XaddmaHa, COOTBETCTBYIOLUME AAHHBIM ATMHAM.

( Generate_size_table )

o =i R
nang
-0 0

HUFFSIZE (K) = I
K=K+1
J=J+1

J>BITS (I)
2

No [>16

HUFFSIZE (K)=0
LASTK = K

' Done '

PucyHok E.18 — CospaHue Tabnuubl pasmepoB kogoB Xaddmara
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Cnenyer oTMeTUTb, YTO NepeMeHHoi LASTK 3apaetcs mHpaekc nocneaHen sanmcy B Tabnuue. Tabnuua konos
Xaddmana, HUFFCODE, copepxalias kog Ans kaxaoro pasmepa B Tabnuue HUFFSIZE, coapaetca npu noMowm npo-
Lielypbl, Npe/iCTaBReHHON Ha pucyHke E.19.

(' Generate_code_table )

K=0
CODE =0
SI = HUFFSIZE (0)

HUFFCODE (K) = CODE
CODE = CODE + 1
K=K+1

Yes

HUFFSIZE (K) = SI
?

HUFFSIZE (K)=0
?

CODE = CODE <<1
SI=SI+1

Yes

HUFFSIZE (K) = SI
?

PucyHok E.19 — CosgaHue Tabnuubl kopoB XaddmaHna

C aroro momMeHTa Tabnuusl HUFFCODE n HUSSSIZE uHuuvanuavupoBaHbl. 3anucu B Tabnuuax ynopsaoqeHb!
B COOTBETCTBMM C BO3PACTAHUEM YMCIIEHHOMO 3HAYEHUA W AnUHbI KopoB Xaddmara. Tabnuua koaos AnsA npoueaypbl
koaupoBaHus EHUFCO u EHUFSI co3palotcs nocpeACcTBOM M3MEHEeHUsl Nopsiaka KofoB, YCTaHOBMEHHbLIX TaGnuuamu
HUFFCODE n HUFFSIZE B COOTBETCTBMM CO 3HaYEHUSIMU CUMBOIOB, PUCBOEHHBLIMU Kaxa,0oMy koay B Tabnuubsl HUFFVAL.
Ha pucyHke E.20 npeactaeneHa AaHHas npolesypa ynopsifoueHust.
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| Order_codes |

I = HUFFVAL (K)

EHUFCO (I) = HUFFCODE (K)
EHUFSI (I) = HUFFSIZE (K)
K=K+1

K < LASTK
?

PucyHok E.20 — MNpoueaypa ynopsipaoueHuns anst Tabnui KoaoB npoueAypbl KOAUPOBaHUS

E.4.4 Nopsipok cnepoBaHnsa 6uToB B 6anTax

KopeHb koaa Xadbcbmana pacnonaraercsi B HanpasneHun Hanbonee sHaunmoro 6ura Gaiira, a nocnegyiowme 6utsl
pacnonaralTcs B HanpaereHun ot Hambonee sHauumMoro 6uta Kk HaumeHee sHaummomMmy 6mTy Gaiita. OcraBlumecs GuThl,
€CNU UMEIDTCH, NepeMeLLaloTcs B crneayiolmii 6alT COrnacHo 3TMM Xe NpaBunam.

E.5 TunnyHele 3Ha4eHns Tabnuubl napaMeTpos

E.5.1 Hopmanusauus ncxogHoro usobpaxeHus
CnepyoLee ucxogHoe nsobpaxenue I(m,n) AOMKHO ObLITL HOPMANU3OBaHO B COOTBETCTBUM CO crieLmdukaumen,
npeacraenexdHon B E.2.1,
I{m,n)-M

I (m,n)= — R

rae M cpeaHee sHaueHue no n3obpaxennio n R = —=max(Inax = M, M = Ipin).
/

min ¥ fmax SBNSIOTCA, MUHUMASIBHLIM U MAKCUMATTbHBIM 3HAYEHNAMK NNKCENeN COOTBETCTBEHHO, Ha M3o6paxeHnn
I(m,n).
E.5.2 Tabnuua npeo6pasoBaHus
B cnepyiowen tabnuue coaepxarcsi koahuUUEHTb UMNYNbCHOM XapaKTepuCTUKM Ansi (DUNBTPOB PasnoXeHus
curHana: Habop WS cmnbrpos, npumeHsiembiia K pacumpennio curHana WSS, y = E (1.9x npu nomoww anroputma CBIN,
onucanHoro B E.2. dunuTpel ansa cuHtesa curiana fy u f; onpeaensiotcs cootHowweHusMmu ans yctpaHenus agdexta Ha-
INOXEHUA YacToT, NpeacTaBneHHbIX B E.2.

Tabnwuya E.4 — Beitenet-hunbsTpbl pasnoXeHUsi cUrHana

OnemeHT TouHoe 3HaueHue MprGnusutenbHoe 3HaUYEHUe
ho (0) 5248yl ~16Rx, +3) /32 0,85269867900940
ho (1) ~52x (8o - R, ) /8 0,37740285561265
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OkoHyaHue mabnuusi E.4

BnemeHT TouHoe 3HaueHue MpuBnUsUTENBHOE 3HaYeHMe
hy (£2) _5J2x, ( 4|X2|2+ 4Ry, - 1) /1 5 —0,11062440441842

ho (£3) ~5v2x (Rx3) /8 —0,023849465019380

ho (+4) 52X, /64 0,037828455506995

hy (=) V2 (6x;-1)/16x4 0,78848561640566

hi(-2.0) —2(16x; - 1)/64x, ~0,41809227322221

hy(-3,1) J2 (24 +1) /32X1 -0,040689417609558

hy(-4,2) J2/64x, 0,064538882628938

rae x4 = A+ B-1/6,
X, =—(A+B)/2-16+iN3(A-B)/2,

A_(—14\/1_5+63]%

| 1080415

1415 -63

%
_( 108015 J '

E.5.3 ApanTUBHOe KBaHTOBaHUE BbIXOoAHbIX AaHHbIX [BI

B HacTosLLeM NyHKTe onpeaeneHsl napaMmetpbl Qg, Zx n C 13 E.2.3 pna WSQ kogepa Homep ofuH. [NapaMeTpy Bbi-
XOAHOro YPOBHA AeKBaHToBaHWUA C NpUMeHsitoLLEMYCS B AeKkoaepe, AOMKHO b6biTh 3agaHo 3HadeHue C = 0,44.

3HayeHUs LUMPUHBI aNeMeHToB Qg 1 Zy onpeaensoTea ncxoas u3 otknoHeHuin BN nonockl YactoT crieayowmm
obpasom.

E.5.3.1 BelducneHnne oTkNOHEHNS Nonockl 4acToT

BblMUCNIEHNE OTKNOHEHWS NOMOCH! YACcTOT OCYLLECTBNSETCA Ha ocHoBe NMBo oLeHKkKU nogobnacTi unu Becei obnacTu
kaxxgow BN nonocel 4acToT. PelweHne o TOM, Ha OCHOBE Kakoh 06nacTu ocyLecTBATb OLUEHKY 3aBUCUT OT CYMMbI OLe-

3

HOK oTKIoHeHus nogo6nactei B [1BIM nonocax wactor 0—3. B Tom cnyyae, ecnu Zoﬁ > 20,000, TO oLieHKa OTKNOHEHUSA
k=0
ocHoBaHa Ha nogo6nacTu kaxgoi ABI1 nonockl 4acToT, B NPOTUBHOM criy4dae Ans BBIYUCIIEHUA NPUMEHSNAack BCA 06nacTb
kaxxgow [BM nonockl YacToT.
UTto KacaeTca OLUeHKU OTKNOHeHUs!, ocHoBaHHOI Ha nogobnacTtu kaxaoro [IBI, nycTb ay(m,n) o3Ha4aeT Maccus ¢
nnasatoLei TOHKOW C LWMPUHOW X N BLICOTOMN Y, COCTaBNAIOLNIA K-t0 MOMOCY YacToT, UHAEKCMPOBaHHbIA kak 0 < m < Yk
10 < n <Xy, rae (0,0) oTHoCUTCA K BepXHEMY NeBOMY YrNy NONOCkl 4acToT. LLinpuHa n BeicoTa nogo6nacty, Ucnonbayemoin

ANA OUeHKN OTKNOHEeHUA, COOTBETCTBEHHO,
3X 7Y
Xj = l— nyp ==k

4 16

unu Ans BuIMUCNEHUA OTKNOHEHMA No Beeid obnactu kaxaoro Bl wupuHa u BeicoTa:
X.k=Xk /] Y'k=yk-
OTKNOHEHNE AOMKHO BLIMUCNATHCS NPU NOMOLUMN HECMELLEHHOW OLIEHKM:
) 1 X1k Yk 2
k=—ro— 2 2 (a(mn)-n),

XiYie =1 N=XoxM=Yox

rAe |y O3HaYaeT CpefiHee 3HajueHmne ay .
FopusoHTanbHble 1 BepTUKaribHble CMELeHNs ANS NOA0BNacTen (x;; 1 y; ; COOTBETCTBEHHO), OTHOCALLIMXCA K BepX-
HeMy NeBoMy Yrny:
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X
XO,k = \‘?kJ y

X1 k= Xopt X'g=1,
_ | 9%
YO,k—{wJ’
Yix=Yout Yi—1.

Fopu3oHTanbHbIE 1 BEpTUKAmbHbIE CMeLLeHNs ANS BCeit 0BNacTy (X;; 1 ; ; COOTBETCTBEHHO), OTHOCALUEACS K BEpxX-
HEMy feBoMy yrmy:

x01k=0,
X1 k= Xk—1,

‘Vo’k=0,
Yik= Yk—1.

E.5.3.2 BeluucneHune LUMPUHBLI aneMeHTa
dopMyna AN COOTBETCTBYHOLLMX 3HA4YEHMWIA LUMPUHEI aneMeHToB Q', Ucnomnb3yemas KOAEPOM HOMEpP OAUH:

) 132 k=52,56
1 k=0-3 1,08 k = 53,58
QL = g0, = 10/(Ak|oge(c£)) k=4-59 u 022101 A =142 k=5457
0 k=60-63 unu cZ<1,01 108 k=5559

1,00 B gpyrux cnyyasx

KoathhuLneHT nponopLMoHanbHOCTH g oTBeYaeT 3a abCortoTHYIO LUMPUHY aneMeHTa Qi 1 06LLMiA ypoBeHb CxaTus.
HyneBas LWIMpWUHA 3nNeMeHTa JOMKHa BbIMUCAATLCA UCXOAS U3 Qg no dopmyne Zy = 1,2Qy .

[anee ycraHaBnuBaeTcs MNpoLeAypa BblYUCIIeHUA mapameTpa g, obycrnaBnuBaloliero LUMPUHY anemeHTa Q.
B cnyuae k-i [ABIM nonockl 4acToT nycTb 0,3 03Ha4yaeT OLEHKY OTKIIOHEHUS MOSIOCHI YaCTOT, BLIMMCIIEHHYIO COTTIacHo npej-
CTaBMNeHHOI Bbilwe creyndukaumn. Mycts my, NpeacTasnsaeT coboil nokasaresib NOHWKEHUA MacluTaba, onpeaerneHHbIR
KaK OTHOLLeHWe pasMepa M3oBpaxeHUs N pasmepa Monockl 4acToT, HanpuMep, Mgy = 16 1 m, = 256. CkopocTb nepe-
fadn faHHbIX B 6uTax, npunuceiBaemas k-t [BIM nonockl yactoT 0603Ha4eHa Kak ry, a r SBnseTca HamedeHHON obLueit
CKOPOCTbLIO Nepefaq faHHbIX B 6uTax, Hanaratowuiti orpaHu4eHUe Ha CKOPOCTU NepefaYu AaHHblX B GUTax nonoc 4actot
rMocpesCcTBOM CIEAYIOLLEro ypaBHEHNS

r:Zr—k,

x Mk

CornacHo o6bACHEHUIO, NpefAcTaBneHHOMY B E2.3, cTaHAapT NO3BOMAET AeKoAepy ONycKaTb HEKOTOPLIE MOSIOChHI
4acToT U nepefaBaTb HYNeBYIO LUNPUHY aneMeHTa (Qy = 0), ykasbiBasa To, YTO B criydae C Morocoi HacToT K cxarble
LlaHHble n3obpaxeHus He nepefatotes. Hanpumep, ato npoucxoauT B cnyyae 60 < k < 63 B kogepe HOMep OAWH, 3TO Tak-
Xe MPOWUCXO4MT NO NPUHLMNY U3oBpaxeHne-3a-n3obpaxeHMeM B Cny4Yae Apyrix Norioc 4YacToT, ecniu Kogep onpeaenvn,
B KaKoii-To Moroce 4acToT COAEPXWUTCA TaK Mano JaHHbIX, YTO ero MOXHO MOSHOCTLIO ONYCTUTL. [Na oTCneXusBaHWuN
pacrnornoXeHus GUTOB B Monocax YacToT nycTb K 0603Ha4aeT COBOKYNHOCTb BCEX MOSIOC YaCTOT C NOMOXUTENBHBIMU CKO-
pocTAMU nepefadu gaHHbIX (ocoBeHHoCTb AN kogepa HoMep oauH K c {0,1,...,59}). S — gona OBMN koadduyueHToB,
3aKo4MpPOBaHHbLIX NMPU MNONMOXUTENBHOR CKOPOCTM Nepeaaqn AaHHbIX, rae

szzi.

kek Mk

B Uensx ycTaHOBNEHWsI B3aUMOCBS3W CKOPOCTER Nepeaayn JaHHbIX U 3HaYEeHWIA LUMPUHL! 3NeMeHTOB KBaHToBaTens
HeoBXoAMMO B KaX[ ol Noroce YacToT NpuaaTh AaHHBIM BUA HAXOAALLMUXCS B HEKOTOPOM UHTepBane KOHEYHOMN MpOTSKEH-
HOCTW, B YaCTHOCTU, COAEPKaLLMXCS B Npefenax uHTepsana, oXBaTbiBaloLero 5 cTaHA4apTHLIX OTKMOHeHMIA. [JaHHoe fo-
nyLeHUe B LieNTIOM MOXET OblTb HEMPUrogHEIM, HO Mbl He [oMycKaeM U3GHITOUHOro OTKNOHEHNS Gnarofaps pe3Kko OTKITOHSI-
IOLMMCA  3Ha4YeHUsIM, TMOTOMY YTO  Pe3ko  OTK/IOHSIIOUMECS] 3Ha4YeHUs  KOAWPYKTCH C  UCMONb3oBaHWEM
esc-nocrnefoBaTenbHOCTel MoAenu kogupoBaHust XacddmaHa. Benegcteue atoro, B UHTEpecax NporpaMmHOi CTPYKTYpbI

KBaHTOBaTeNA, JONyCKaeM, YTO JaHHbIe HaxXo4ATCA B UHTepBane [l.lk — YO, Lk +'YO'k] , 9TO O3Ha4a€T, UTo
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rae Ly sBnseTca yucnom 6UTOB B KBaHTOBaTerne, a sHaveHue KoapduumenTa Harpysku, v, 2,5. Mogenupyem cpefiHee
3Ha4eHue nepegadu 6GUTOB ANS NONockl YacToT K NpY NMOMOLLU
r, = log2 L, 6utos/obpaseL,
B Takom cnyyae popmyna Ans g UCXofsl U3 NapaMeTpoB NPEeACTABNEHHbIX BbilLe

1m, TV

g=y 1275 nl 0_,/(
ke \ Qk

Oco6oro BHMMaHus TpebyioT fiBa cryyast. MNepsblii 3aknioyaeTcs B crieqyoweM: ans npesoTBpaLleHus nepernonHe-

2
Hus B Q), ecnu log, (ok) ~ 0, Kogep JOMKeH UCKNIOYUTBL NtoGble NONock! YacToT, ANA KOTOPbIX ka < 1,01, 3agaB 3Ha4YeHne

Q, = 0. BTopoii 3akntovaeTcs B criegytolemM: ecnu Q, > 2yok, To, UCXOAsI U3 BbllueyKasaHHON MoAenu KBaHToBaHus 1y, < 0.
Bcneactsue Toro, 4To ¢ U3NYECKOI TOMKU 3PEHUSA STO HEe UMEET CMbICAa, ANSA onpeaeneHns g NPUMEHSIETCS uTepaLuoH-
Hasa npoueaypa (ycTaHoeneHHas panee). UTepaunoHHas npoueaypa UCKIoHaeT us pacnpegeneHus 6utos Te nonocsl
4acToT, YbA CKOPOCTb NepeAayn AaHHbIX B BUTax TeopeTMyeckn He NONoXUTENbHa; 3To obecnevnsaeT cobnoaeHne orpa-
HUYEeHWUA Ha obLLYI0 CKOPOCTb Nepefaqn AaHHbIX B 6uTax r. Kak TonbKo LMpUHa 3NeMeHToB onpeaeneHa, Heobxoaumo
KBaHTOBaTb KaX/Aylo NONOCY YacToT NpU NMOMOLLM KBaHTOBAaTeNen, ycTaHoBMNEeHHbIX B E.2.3, BkNtovas gnanasoHsl ¢ Teope-
TUYECKN He NONOXWUTENbHOW| CKOPOCTLIO Nepefiadn AaHHbIX, AN KOTOPbIX Gbina BbIYMCNEHa WWPUHA 3leMeHTa.

MpuMedaHUe — YTo KacaeTcs NOMOC HaACTOT C TEOPETUYECKU HE NONOXUTENBHOM CKOPOCTLIO Nepeaaqu
LaHHbIX B BUTax (TO eCTb, ANaANa3oHOB, MepedncneHHbIX B coBokynHocT K(O\K, onpepenerHoit HUxXe), KoanpoBaHue
MPOMCXOAUT B NOGOM criydae npu NOMOLLM ASIMH (KPYMHBIX) 3fIEMEHTOB, NPELOCTABMAEHHbIX 3fIeMEHTOM BMECTE CO Cre-
UMdU1KaLeit, B OXWUAaHUU TOTO, YTO pe3ynbTraToM KBAaHTOBAHWS AaHHbLIX AUana3oHOB CTAHET HyfeBas CKOPOCTb Nepeaayn
AaHHbIX NOMoC YacToT B GUTax. MOXET CryuuTbCA U TaK, YTO HECKONbKO 06pasuUoB B AaHHLIX guana3soHax npu KBaHToBa-
HUW haKTUYecku ByayT npeobpasoBaHbl B HEHYNEBbLIE 3HAYEHNA U, TaKUM 06pa3oM, BHECYT UH(OpMaLio B BOCCTAHOB-
NeHHble U3oBpaxeHus.

E.5.3.3 UTepaTuBHas npoueaypa Aris BLIMUCAESHUA 3HA4YSHWUI LUIMPUHBI 3NEMEHTOB
1 MiHmuumpoBaHue:

Jj=0
KO = {K0 < k<59 VIGkZZ 1,01.
2 BbINofHeHWe nTepauuu ¢ j AN BbIMUCIIEHUSA q:

(@) s\ = 3 L;
kek) My
~1sW)
) 1/my,
(b) q(j) — ,Y—12rIS(l)—1 ﬂ(_

et \ Qh

3 UckntoueHne ananasoHoB, KOTOpbIE TEOPETUUECKU MOTYT Coco6CTBOBAaTL NOSBIIEHUIO OTPULIATENBHON (HEenomno-
XKUTENbHOI) CKOPOCTH nepeaaqn GuToB:

(a) 20 = {ke KO | Q/q¥ = 2yo,}.

(b) Ecnmn 29 £ 0, To

i KU+ = KD\ =0,

i.j=j+1,

iii. nepexof KO BTOPOMY Liary 2, B NPOTUBHOM Crly4yae

i g=qV)

i. K=k,
iii. npoAomKeHune.
4 BblMUCNEHNE LUMPUHBI 31IEMEHTOB:
ecnm ke KO, 1o
Qk = Q/k/ q,
B NPOTUBHOM cnyyae Q, = 0.
5 3aBepLueHWe BbINONHEHUS.
ObpaTtHas kocas YepTa (63kcnal) «\» — pasHOCTHLIA onepaTop MHOXecTs; T. €. AAB= AN BC.

75



FOCT P UICO/M3IK 19794-4—2014

E.5.4 KoaupoBaHnue XadppmaHa MHAESKCOB KBaHTOBaTensa

Monockl YacToT, co3aaHHble KOAEPOM HOMEpP OAWH IS OCyLecTBeHUs KoaupoBaHua XaddmaHa, AOomkHbI BbiThb
pasgeneHsl Ha 3 6noka, oguH Kkogep XaddmMarna npuMeHsaetcs k 6noky 1 (nonockl Yactot ot 0 fo 18), a BTOpOIA Koaep
XaddpmaHa npumeHsieTcsa kK 6riokam 2 n 3 (monockl YacToT oT 19 4o 51 1 ot 52 fo 59 cooTBETCTBEHHO).

Oba kopepa XadhdmaHa AOMKHBI COCTaBUTL koAbl XaddMaHa ANs HeHyneBbIX WHAEKCOB KBaHTOBaTensa oT MU-
Hyc 73 [0 nntoc 74, BKIHOUYUTENBHO, W HyreBble cepun anuHoii ot 1 go 100, B cootBeTCcTBUM ¢ E.2.4.1. Bece cumBOnbI, Bbl-
xofslUme 3a npefenbl fuanasoHa AomKHbl ObiTe 3aKogMpPoBaHbl C MPUMEHEHUEM eSC-MocneoBaTeNIbHOCTE.

MpumedvyaHune — B cneundukaymm Mogenu kogupoeaHus Xadbdmara, npefcraeneHHoin B E.2.4.1, ckasaHo,
4YTO cMMBON nog HoMepoM 180 COOTBETCTBYET 3HAYEHWIO MHAEKca kBaHToBaTena 0, KOTOpbIA HUKOMa He UCMONb3YeTes.
M3onupoBaHHbIA HOMb AOMKEH ObITh KOAMPOBaH Kak Hynesas cepus ¢ ANUHOM 1 Npu NOMOLLM crMBOIa nog Homepom 1.
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Mpunoxexnue AA
(cnpaBouHoe)

CBegeHUA 0 COOTBETCTBUM CCbUTOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB HAaLMOHANbHbLIM CTaHAApTaM
Poccuitickon ®egepaumnn

Tabnuya A1

OB03HayeHNe CCbINOYHOro CTeneHb OBo3Ha4eHe U HauMeHoBaHWe
MeXAyHapoAHOro cTaHaapTa COOTBETCTBUSA COOTBETCTBYIOLLENO HAaLMOHarbHOro cTaHAapTa

NCO/M3K 10918-1 — *

NCO/M3IK 15444 (Bce YacTu) — *

NCO/M3K 15948 — *

NCO/M3K 19794-1:2011 — *

NCO/M3K 29794-1 IDT MOCT P NUCO/MBK 29794-1—2012 «WHbopmaunoH-
Hble TexHorornn. BuomeTpusa. KadvectBo GuomeTpude-
ckux obpasyos. YacTe 1. CTpyKkTypay

*COOTBETCTBYIOLUNIA HALMOHAaNbHLIA CTaHaapT OTCYTCTBYET. [lo ero yTBepXAEeHUS PEKOMEHAYETCS WCMomnb3oBaTh
nepeBoOj Ha PYCCKUIA A3bIK AaHHOr0 MexXyHapofHoro ctaHfapTa. MepeBos faHHOMO MEXAYHapOLHOro cTaHfapTa Ha-
xoautea B HANL BT MI'TY um. H.3.BaymaHa.

MpunumMmedaHune — B HacTodAwel Tabnuue Ncnonb3oBaHo creytollee yCroBHOe 0603Ha4YeHNe CTEMNEHU COOT-
BETCTBUSA CTaHfapTa:

- IDT — ngeHTWYHLIR cTaHgapT.
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