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Mpepgucnosue

1 NMOArOTOBJ/IEH HayuHo-uccnenoBaTesibCKMM W UCMbITATENbHLIM LEHTPOM GUOMETPUYECKON TeX-
HVKM MOCKOBCKOrO rocyapCTBEHHOTO TEXHMYECKOTO yHuBepcuteTa umeHn H.9. baymaHa (HAWLL BT MITY
uMm. H.3.baymaHa) Ha OCHOBe COGCTBEHHOr0 ayTEHTWYHOrO NMepeBOAa Ha PYCCKU A3blK MeXAyHapoAHOro
cTaHAapTa, yka3aHHOro B NyHKTe 4. Npu KOHCYNbTaTWBHON Nogaepxke Hekommepyeckoro napTHepcTBa «Pyc-
CKoe 06LLeCcTBO COAeNiCTBUA Pa3BUTUIO OBMOMETPUYECKNX TEXHOMIOTUIA, CUCTEM N KOMMYHUKaLMA»

2 BHECEH TexHnueckum KoMuTeTOM Mo cTaHdaptusaunm TK 098 «BrnomeTpusi 1 GIOMOHUTOPUHI

3 YTBEPX/EH 1 BBEJEH B JENCTBWE [Mpukazom ®eaepansHoro are»rtcTea no TeXHMYECKoMy pe-
rynupoBaHuio 1 MmeTponoruu oT 11 Hosi6psA 2014 r. No 1569-cT

4 HacToawmii cTaHgapT naeHTUYeH MexayHapoaHomy ctaHgapTy MCO/M3K 19794-4:2011 «WHdop-
MaLMOHHble TexHonorun. dopmatbl obMeHa 6GMoMeTpuyeckMMn gaHHbiMK. YacTb 4. [laHHble M306paxkeHns
oTnevyaTka nanbua» (ISO/IEC 19794-4:2011 «Information technology — Biometric data interchange formats —
Part 4: Finger image data»).

HavmMeHoBaHWe HacTosLero ctaHgapTa M3MeHEeHO OTHOCUTE/IbHO HaVMEeHOBaHWA yKa3aHHOro mexay-
HapoAHOro ctaHaapTa Ans npusegeHus B cootsetctere ¢ FOCT P 1.5—2004 (nyHkT 3.5).

Mpy NpYMeHeHUn HacTosIWero ctaHhapTa pekoMeHAyeTCs UCNOo/b30BaTbh BMECTO CCbISIOYHBIX MeXAay-
HapoHbIX CTaH4APTOB COOTBETCTBYHOLLME UM HaUVOHa/bHblE CTaHAAPTbI, CBEAEHUS O KOTOPbIX NPUBEAEHbI B
OONOSTHUTENBHOM MpuUnoxeHun A

5 BBAMEH IOCT P NCO/M3K 19794-4—2006

6 HekoTopble 3neMeHTbl HacToflero craHgapTta Moryt 6bITb 06bEKTaMU NaTEHTHbIX npas. OpraHu-
3aummn NCO n M3K He HECYT OTBETCTBEHHOCTW 3a yCTaHOB/1€eHNEe NOAJSIMHHOCTU Kaknx-nnbo unm Bcex Takmx
NaTeHTHbIX npaB

MpaBuna npuMeHeHWs HacTosLWero craHgapTa ycTaHosneHsl B FTOCT P 1.0—2012 (pasgen 8).
WHdopmayma 06 n3amMeHeHnsAX K HacTosLeMy cCTaHgap Ty NybnmkyeTCs B eXerofHoM (Mo COCTOSHUIO Ha
1 AHBapsa TekyLllero roga) MHoOpMaLoHHOM ykasaTene «HaunoHasnbHble CTaHgapThi». a opuLnanbHbIi
TEeKCT W3MEHEHW N NONpPaBoOK — 6 eXemMeca4YHOM MH(OPMaLMOHHOM yKasaTesne «HaunmoHanbHble cTaH-
JapTbi». B cnyyae nepecMoTpa (3aMeHbl) UM OTMeHbl HacTOSALWEro cTaHgapTa CooTBeTCTBYylLLee
yBegomneHne bygeT ony6MKoBaHO B 6amkaiilleM BbiMyCcke eXCMeCsy)loro nHpopmMmaumoHHee ykasaTens
«HaumnoHanbHble cTaHaapThi». COOTBeTCTBYHLME MH(hOPMaLWs, YBeAOM/IEHNE N TeKCTbl pasmeLalnT-
cA TaKxXe B MH(OPMaLMOHHOW cucTeme 06Lero nonb3oBaHus - Ha odmumanbHoM caiTe PefepanbHOro
areHTCcTBa No TEexXHUYeCKOMY PeryampoBaHuio 1 MeTposorum B ceTun NHTepHeT (www.gost.ru)

© CraHgapTuHdopm. 2016

HacToAwwit ctaHaapT He MOXeT GblTb MOSIHOCTHIO UIM YaCTUYHO BOCMPOW3BEAEH, TPAXNPOBAH U pac-
MPOCTPaHEH B KAUeCTBe OULMANLHOMO N3aaHus 6e3 paspelleHust defepanbHOro areHTCTBa No TeXHNYEecko-
My perynupoBaHuio u MeTposiorm
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BesepeHune

B coobuiecTBe, 3aH/MalLLLEMCA KOMMNbIOTEPHOM KPUMUHANUCTUKONM, pernctpauus u nepegada msobpa-
XXEHUI 0TNeYaTKoB NasibLEeB ABNSAIOTCA BCEOOLM BbIGOPOM A1 06MeHa nHdopmMalmeii 06 oTneyaTkax nasb-
LieB. MCNonb3yemMol ANs nAeHTUUKaLMM IMYHOCTU B aBTOMATU3MPOBAHHbLIX CUCTEMAX MAeHTUUKaLMM no
oTnevyatkam nanbues (ACKOI). YacTto npu nprobpeTeHun o60pyfoBaHus A1 6GMOMeTpuYecKoin naeHTndu-
Kauuu 1 npefocTasneHns oCTyna K AaHHbIM Y pasHbIX U3roToBuTe e, obMeH nHgopmauueli 06 oTnevaTkax
nasbLeB CTaHOBUTCSA HEBO3MOXHbLIM U3-3a OTCYTCTBUS COrNMalleHns mMexay U3rotosutensamu o6opyaoBaHuns
06 06beMe 1 TMe perucTpupyemMoli u nepegaBaemMoli MHpopmaumm, a Takke MCnosib3yeMbiX MeTogax peru-
cTpauuu.

HacTosilymii cTaHAapT BXOAUT B KOMMJIEKC CTaHAAPTOB Y TEXHWYECKUX OTYETOB, pa3paboTaHHbIX NOAKO-
mutetom NCO/M3IK CTK 1/MK 37 B Lensix NoAAePXKN (DyHKLMOHAIbHOW COBMECTUMOCTY 1 06MeHa AaHHbIMU
Mexay 6MoMeTpNYecKUMN NPUIoXeHnamMn n cuctemammn. Komnnekc ctaHgaptos ICO/M3K 19794 yctaHaBnu-
BaeT TpeboBaHUS K NPUMEHEHWI0 BUOMETPUU B LUMPOKOM CMEKTPE Pa3HO06pasHbIX MPUIOXKEHWA NepcoHaslb-
HOIl BepudvKaLmmn, He3aBMCUMO OT TOrO, SABMSKOTCSA /I 3TN CUCTEMbI OTKPbITBIMU WUAWN 3aKPbITbIMU. [JONONHU-
TenbHasa MHhopmaLus, OTHOCALLAACA K AaHHOMY KOMMNIEKCY CTaHAapToB, npeacTtasneHa B ICO/M3K 19794-1.

HacTosAwwmii ctTaHgapT npegHasHayveH Ana NpuioXKeHuid, KoTopble 06MEeHNBaTCA NCXOAHbIMU UK 06-
paboTaHHbIMK U306paXEHNAMU OTMEYATKOB NMasbLeB WU NafoHeil, 1 KOTOopble HEe OrpaHWyeHbl B pecypcax
AN XpaHeHUs AaHHbIX WM BO BPEMEHW nepefaun faHHblX. Hactoawwmii ctaHgapT MOXeT MCMob30BaTbCs
Kak ANns nepejauv n3obpaxeHuii 0TNeYaTKoB NasbleB, CoOAepXalMx NoApo6Hy MHOPMaLMI0 O NUKCENsX
n306paxeHnsi, Tak U nNpu obmMeHe 06pabOTaHHbIMU AaHHbIMK M300paXeHMs oTnevaTka nmanbla, cofepxa-
LWMMWN 3HAYUTE/TIbHO MEHbLUE MUKCesei Ha AWM U/Mn MeHbLuee YMC/0 YPOBHEN rpagauuin ceporo. [pyrue
ctaHfapTbl komnnekca MCO/M3K 19794 pernameHTUpyOT 06MeH HabopoM xapakTepuCcTUK OTNeYaTkoB Nasib-
LieB. TaknxX Kak KOHTPO/IbHbIe TOYKM, WabnoHbl 1 Ap. Ana XxpaHeHus Takux hopmatoB TpebyeTcst 3HaUNTENbHO
MeHbLLE MecTa, YeM A5 XpaHeHus n306paxeHuii otneyaTkoB nasbLes. OgHAKo Npu NCNOMNb30BaHUUN APYIMX
cTaHgapToB komnnekca MCO/M3K 19794 Heo6X0AMMO Y4uTbIBaTh, YTO K MHhopMaLMmn, 3anucaHHok B 0AHOM
cTaHAapTHOM chopmaTte, Henb3st NPUMEHATb anropuTMbl, CO3haHHble AN paboTbl C ApYrMM TUNOM MHdop-
mMauuun. pyrumu cnosamu, hopmart 3anmcy KOHTPOJ/IbHbIX TOYEK HE MOXET MCNO/b30BaTbCA NnoAcvMcTemMamm
CpaBHEHWA [aHHbIX OCTOBA, cofepxaluxcs B waboHe.

HecMOoTps Ha TO. YTO MPOMEXYTOYHbIE BbIXOAHbIE AaHHbIE NPV paboTe C KOHTPOJIbHLIMU TOYKaMu, Lia-
6710HaMN WV OPYTVMK XapaKTepyucTMKaMy passimuyaloTcs, nepBoHayasibHO, nepej YMeHblUeHVeM pasMepa
n3o06paxeHus (B 6aiTax) Uiun BblAeNeHNEM Habopa XapakTepUCTUK, HEOOXOAUMO 3aperncTpupoBaTth nsobpa-
XXEeHWe oTnevartka nasbla BbICOKOTO kKavyecTBa. /lcnonb3oBaHne NCXOAHbIX UM 06paboTaHHbIX N306paxeHui
obecrneynT COBMECTUMOCTb MeXAy W3roTOBUTENSAMU, UCMOMb3YIOWMMUN anropuTMbl HA OCHOBE KOHTPOJIbHbIX
Touek, WabnoHoB n Ap. B pesynbTaTe faHHble 3aperncTprpoBaHHOro n3obpaxeHus nasbla galT pa3paboT-
yvkam 60nblue cBob6oabl Npy BbIGOPE WM KOMOGWHMPOBAHWMM anropuTMOB CpaBHeHUs. Hanpumep, 3aperu-
CTPUPOBAHHOE M306paXKeHNe MOXET XPaHWTbCA Ha 6ECKOHTAaKTHOM yune UAeHTUMKALMOHHOIO AOKYMeHTa
OT0 npefocTaBuT BO3MOXHOCTbL BepudunLmMposaTb ob6nagarens okymeHTa B 6ygyLiemM npy noMoLym cuctem,
paboTakLux n ¢ anropuTMamy KOHTPOJIbHbLIX TOUEK, 1 ¢ anropuTmamu wabnoHoB. Co3gaHve hopmara gaH-
HbIX OoTnevyarTka nasbla Ha OCHOBE U3006paxeHns He 6yAeT OCHOBbIBATHCA Ha YCTAHOB/IEHHbIX paHee onpe-
[eNeHnax KOHTPOJIbHbIX Tovek, LWabnoHoB v Ap. 3To npefoctasuT paspaboTyvkam rmbkocTb npu pabdoTe ¢
N306paXeHUsIMU, MOJTYYEHHBIMW MNPX MOMOLLM Pa3/IMYHbIX GUOMETPUYECKNX CKAHEepOB, pasnuyalouMuncs
pasmepoM, NPOCTPaHCTBEHHbIM pa3peLleHneM 1 YUCIOM YPOBHeN rpagauuwini ceporo. licnonb3oBaHue n3o-
6paxeHuns oTneyaTka nanbLa NO3BOUT KaXAOMY paspaboTunky peasn3oBaTb COOGCTBEHHbIE aifOPUTMbI 415
npoBefeHns npoueaypbl CpaBHEHUSA ABYX OTMeYaTkoB nasbLeBs.
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HAUWMOHANBbHbBIWAN CTAHOLAPT POCCUWNCKOW OEJLEPALUNWU

MNHhopMaLNOHHbIE TEXHOOMMK
BMOMETPWNA
®opmaTbl 06MeHa 6UOMETPUYECKUMUN AaHHbIMYU
YacTtb 4

[aHHble n3obpaxeHns oTnevyarka nanbla

Information technologies- Biometrics. Biometric data interchange formats. Part4. Finger image data

fata BBegeHns — 2016—01—01

1 06nacTb NpUMeEHeHMUA

HacToswwmii ctTaHgapT ycTaHaBnvmBaeT TpeboBaHus kK hopMaTy 06MeHa 3anvMcamm AaHHbIX AN XpaHe-
HUA. 3anucu 1 nepegayv MHdopmauun 06 0AHOM WU HECKOIbKUX U306paXeHnsaX oTnevyaTkoB nasbles uam
ob6nacrteit nagoHeii. MNoNoXeHNUa HaCToALWEro cTaHAapTa MOryT UCNOJb30BaTbCs A8 Nepeaayn U cpaBHEHUs
[JaHHbIX n306paxeHusa oTnevyatka nanbua. CTaHO4apT ycTaHaBnMBaeT cocTas, hopMaT M eAuHULbl n3Mepe-
HUS1 JaHHbIX N306paxeHus oTnevaTka nanbLa, NCNOMb3yeMbIX 4151 perncTpanmun, sepudmkaymmn uim naeHTum-
hukaummn cyobekTa. laHHasa MHopMaLmsa CoaepXUT Habop 06a3aTeNbHbIX U AONOSHUTEbHbLIX 3/IEMEHTOB,
BK/IlOYasA nMapameTpbl CKAHUPOBaHMS, MHPOPMALMIO O CXaTUK N306paxeHns 1 MHpopmaumto, onpegensiemyto
N3roToBUTENEM.

HacTosilwwmii cTaHgapT npegHasHayeH Ansi o06MeHa 6MOMETPUYECKMMU AAaHHBIMU MeXAy opraHusaLms-
MW. UCNOJIb3YIOLWUMN YCTPOCTBA U CUCTEMbI aBTOMATUYECKOW naeHTudmkaunuy niam Bepnudukauum Ha ocHo-
Be [aHHbIX M306paxeHns oTnevaTka nanbua. VHopmaums, nonyyeHHas n obpaboTaHHas B COOTBETCTBMM
Cc Tpe6oBaHUSIMM HACTOSILLEro cTaHAapTa, MOXET ObiTb 3anWcaHa Ha MalMHOCUYWUTbIBAEMbIE HOCUTENWN UK
nepegaHa no IMHUSIM CBA3N.

2 CooTBETCTBUE

3anncb 6MOMETPUYECKUX [aHHbIX COOTBETCTBYET HACTOsILLLEeMYy CTaHAapTy B TOM C/ydae, eciv oHa
YA0BNETBOPSiIET BCEM HOPMATUBHLIM TPEGOBAHUSAM, CBA3AHHLIMMU CO:

a) CTPYKTYpOIii cogepXallmxcs B Heil JaHHbIX, 3HAYEHUAMMN JaHHbIX U CBA3SMU MEXAY 3/1eMeHTaMU faH-
HbIX, KaK OnpegesnieHo B pasgese 8 HacTosIWEro CTaHaapTa,;

b) CBSI3bI0 MEXJY 3HAUEHUSIMU AaHHbIX 3anUCU 1 BXOAHbLIMY GMOMETPUYECKMI JaHHbIMU, HA OCHOBE KO-
TOpbIX 6blNa co3fgaHa 3anuck 6UOMEeTPUUYECKUX AaHHbIX, Kak OnpeaesneHo B pasfesie 8 HacTosLEero cTaHaapTa.

CucTema, cosgatolas 3anmcm 6MoOMeTPUUECKUX AaHHbIX, COOTBETCTBYET HACTOSILLEMY CTaHAApPTy B TOM
c/yyae, ecnv BCe NPOM3BOAMMbIE €10 3anncu GUOMETPUYECKUX AAaHHbIX, COAepXalluecs B 3asiB/IeHUN O CO-
OTBETCTBUM peanusaumun (3CP) AaHHOI cMCTEMbl, COOTBETCTBYIOT HACTOALEMY CTaHAapTy (kak onpeaene-
HO Bbilwe). Mpy 3TOM 3anucy GMOMETPUUECKMX AaHHbIX, CO34aBaeMble CUCTEMOM, MOTYT OXBaTblBaTb HE BCE
acnekTbl HACTOSILLEro CTaHAapTa, a TO/bKO Te, KOTopble A0/MKHbI NOAAEPXUBATLCS CUCTEMOI cornacHo 3CP.

Cuctema, ucnonb3ylouias 3anmcu 6MOMeTPUYECKUX AaHHbIX, COOTBETCTBYET HACTOALEMY CTaHAAPTY B
TOM C/lyyae, ecny OHa Cnoco6Ha NPoYnTaTh M NPUMEHNTL MO HA3HAYEHUIO BCE 3annCu 6UOMETPUYECKUX AaH-
HbIX, cofepxalimecs B 3CP faHHOW CUCTEMbI, KOTOpbIE COOTBETCTBYIOT HACTOSALLEMY CTaHAapTy (Kak onpe-
[leneHo Bbilwe). Mpy 3TOM 3anmcy GUOMeTPUUYECKUX AaHHBIX, UCNO/b3yeMble CUCTEMOi, MOTyT OXBaTbiBaTb He
BCE acnekTbl HACTOSILLErO CTaHAapTa, a TO/IbKO Te. KOTOPble AO0/MKHbI NOALEPKMBATLCS CUCTEMON COrIacHO
3CP.

N3paHue oduymansHoe
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3 HopmaTuBHbIE CCbINIKK

B HacTosillem cTaHgapTe MCnosib30BaHbl HOPMAaTMBHbIE CCbIIKUM Ha cnefyloline ctaHAapTbl, KOTopble
Heo6Xx0AMMO Y4uTbiBaTb MPU UCMO/b30BaHUN HACTOALLEro cTaHAapTa. B cnyyaB cCbIIOK Ha AOKYMEHTHI,
Y KOTOpbIX yKa3aHa farta yTBepxaeHus, Heo6xoAMMO Nonb3oBaTbCA TOMLKO yka3aHHO! pefakuueit. B cnyyae,
Korja fata yTBepXAeHusa He npusefeHa, cnefyeT Nnosb3oBaTbCA nocnefHei pefakuneil CCblIOYHbIX [OKY-
MEHTOB. BK/l04as Ntobble NONPaBknM Y U3MEHEHUS K HAM:

MCO/M3K 10918-1 VHdopMaLMOHHble TexHonornu. LindppoBoe ynioTHEHWE U KOAUPOBaHWe Henof-
BWXKHbIX M306paXeHni ¢ HenpepbIBHbIM CMEKTPOM TOHOB. YacTb 1. Tpe6oBaHus 1 pyKOBOAALLME YKa3aHWs
(ISO/IEC 10918-1, Information technology — Digital compression and coding of continuous-tone still images:
Requirements and guidelines)

MNCO/M3K 15444 (Bce yactn) VHopmaunoHHble TexHonornm. CuctemMa KogupoBaHus M3obpaeHus
JPEG 2000 (ISO/IEC 15444 (all parts). Information technology — JPEG 2000 image coding system)

MCO/M3K 15948 NHopmaunoHHble TexHonormn. KomnbloTepHas rpaduka n obpaboTka nsobpaxe-
HUA. MobunbHasa ceteBasn rpaduka (PNG). dyHkumMoHanbHaa cneundukaums (ISO/IEC 15948. Information
technology — Computer graphics and image processing — Portable Network Graphics (PNG): Functional
specification)

MCO/M3K 19794-1:2011 WHopMaLMOHHbIe TexHonorum. dopmaTtbl 06MeHa GUOMETPUYECKUMMU AaH-
HbiMKn. YacTtb 1. Ctpyktypa (ISO/IEC 19794-1:2011, Information technology — Biometric data interchange
formats — Part 1: Framework)

MNCO/M3K 29794-1 WNHbopmaunoHHble TexHonornn. Kayectso 6uomeTtpuyeckoro obpasua. Yactb 1.
Ctpyktypa (ISO/IEC 29794-1, Information technology — Biometric sample quality — Part 1: Framework)

4 TepMUHbI 1 onpeaeneHns

B HacTosiLem cTaHgapTe npumeHeHbl TepMuHbl o MCO/M3K 19794-1, a Takke cnegyolue TepMuHbI
C COOTBETCTBYIOLUMN OnpeaeneHnsamu:

4.1 yacToTa NPOCTPAHCTBEHHOI AnckpeTn3aLnum 6MomMmeTpuyeckoro ckaHepa (capture device spatial
sampling rate): Yncno nukcenel Ha efuHULY ANVHbI, UCNOMb3yeMOe AaTUMKOM UM CKaHUPYIOLWWUM YyCTPOii-
CTBOM [/151 NOJIyYEHUS NCXOAHOTO U306paXeHus.

4.2 n3obpaxeHne oTneyaTka nanbua (fingerprint image): O6nacTb MPebeLllKoBOW KOXWN Ha MSICUCTOW
MOBEPXHOCTU Nasibla, PacrnonoXeHHas No ropu3oHTann Mexay ABYyMS Kpasmu HOMTS W No BepTUKasM OT nep-
BOrO CycTaBa [10 KOHuYMKa nasbLa.

MpumedaHue — [3HHAA 06NaCTb COAEPXKUT YHUKANbHYIO UH(DOPMALIMIO B BUAE NanuaisipHbiX rpe6Heit u
BMafu1H, KOTOpast Ha3blBAETCA «OTMNEYaTKOM Nasbuar.

4.3 yacToTa NpPOCTpPaHCTBEHHOI AnckpeTnsaLnumn nsobpaxeHus (image spatial sampling rate). Yncno
nukcenei Ha eAVHNLY A/TMHBI N306paxXeHNs.

MpumMmeuyaHune — YacToTa NPOCTPAHCTBEHHOI AUCKPETU3ALMN N306PaXEHNSI MOXKET MEHATLCS NpY 06paboTke
3aperncTpMpoBaHHOMO N306paxeHus. icxogHoe 3aperncTpupoBaHHoe U3o6paxeHne MOXeT GbiTb MOABEPTHYTO NpoLeay-
pe BbifeneHus o6nacreit, MaclTabupoBaHuio, yMEeHbLUEHWIO YaCTOTbl AUCKPeTM3auuu n T.4.

4.4 napoHb (palm): MpebeLLKoBas KoXa, pacrnosiokeHHas No 60kam 1 B HUXKHEN YacTu KUCTU PyKU.

4.5 nzobpaxeHue otTneyaTka nasbla, 3aperMcTpMpoBaHHoOe KOHTaKTHbIM MeTogoM (plain fingerprint
image): M3o06paxeHne, Nofy4eHHOe MyTem NPUIOXEeHNs Nanbla K paboyeil NOBepXHOCTU 6e3 NpokaTku.

4.6 n3obpaxeHue oTneyatka nanbua, 3apeructpupoBaHHoe metogom npokaTku (rolled fingerprint
image): V3o6paxeHne, noslyyeHHOe nyTem MNpokaTKM nanbla MO FOpPM3OHTaNM OT OAHOr0 Kpas HOrTs
[0 apyroro.

4.7 n3obpaxeHue otneyatka nasnbla, 3aperncTpupoBaHHoe MeTOAOM BepPTUKaNbHOW NPOKaTKu
(vertical rolls): N306paxeHne, NonyyeHHble NyTeM BEPTUKA/IbHON NMPOKaTKM nasbla U3 eCTeCTBEHHOro Mnosio-
XKEHWSA Ha NM0CKOCTN BBEPX A0 HOITS.

MpumeuaHne — [aHHblii METOA PErUCTPALMM OTNEYATKOB NasibLeB NPOTUBOMNOIOKEH METOAY NPOKaTK1, Npu
KOTOPOM OTneyaTkv nanbla nosyyatoT NyTeM NPOKaTKW Nasbla Nno ropu3oHTanu OT OLHOTO Kpas HOTTs A0 Apyroro (4.6).
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5 O603Ha4YeHNs n cokpauw,eHus

B HacToswem cTaHgapTe npuMeHeHbl 0603HaYeHUss U cokpalleHusl, ycTaHoBreHHble B WCO/M3K
19794-1, n cnepyowme 0603HaYEHNS N COKpaLLEeHUS:

nukcens/aroim (ppi) — nukceneli Ha groiim (pixels per inch);

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

6 NMpepcrtaBneHne gaHHbIX

6.1 NMocnepoBaTeNnbHOCTb 6aiTOB N GUTOB

Kaxablii 3neMeHT AaHHbIX, Nofie 1 3anncb A0/MKHbI COCTOSATb U3 OAHOTO WM HECKONbKMX 6ainToB faH-
HbIX. Bce MHOro6aiToBble 3Ha4YeHUs1 LO/HKHbI ObITh NPEACTaBNEHbI B hopmaTe 06paTHOro nopsiaka cnejosa-
HuA 6aliToB (B»g-Endian): ctapluve 6aiiTbl 11060r0 MHOr06aiTOBOro 3Ha4eHNS 3anMcbiBalOT B NaMSATb paHblue
mMnagwmx 6aiToB. Mopsaok nepefayn faHHbIX J0/MKEeH GbITb CNefyowWwmuM: cHavana nepeaatoT ctaplumne 6aii-
Ta. 3aTeM — Mnagwune. B npesenax kaxaoro 6alita nopsfok nepefayn foMxeH 6blTb crefyoWwyM: cHavana
nepegaloT cTapwve 6uTtbl, 3aTeM — MAagwue. Bece YucneHHble 3HaYeHUst JOMKHbI ObITb LeI0OYNCIEHHbIMY U
6€33HaKOBbIMW BENMYMHAMU (DUKCUPOBAHHOW A/INHBI.

6.2 Mopafok ckaHMpoBaHUA

HacToswwnii cTaHAapT He pernameHTMpyeT OpyeHTaLmMio NanbLa (v NafoHu) OTHOCUTENIbHO GUOMETPU-
4ECKOro ckaHepa, METO/ CKaHMPOBaHUS U NOPSL0K CKAHVPOBAaHWSI, UCMOMb3YEMbIE A5 MONyUYeHUs n3o6paxe-
HUS oTnevaTka nasbla (n NagoHwn). Kaxzgoe n3o6paxeHve otneyaTka nanbua (Mam nagoHun), NpescTaBieH-
HOe B COOTBETCTBMU C TPEGOBAHWUAMU HACTOSLLETO CTAHAAPTA, AO/KHO UMETb BEPTUKA/bHYI OpPUEHTALMIO U
ObITb OTLEHTPUPOBAHO MO FOPU3OHTasNN. MMOJTyUEHHbIE N306GPAXEHNS [O/MKHbBI COOTBETCTBOBATL N306PaXEHU-
SIM oTneyaTka nasbla, nojlyYeHHbIM TPAANLMOHHBIM METOAOM MPY NOMOLLYM KPacsLLero BellecTsa.

CkaHUpoBaHWe U 3anuchb AaHHbIX M306paXeHUs oTnevyaTka nasbua WKW oTneyaTka NafoHW LO/HKHbI
OCYLLECTBNATLCS C/IeBa HANpPaBOo U CBEPXY BHU3.

MopsAZoK 3anMcK faHHbIX CKaHUPYEeMOro N306pakeHUs NpeacTaBieH Ha pucyHke 1.

MpegcTaBneHne ckaHWpoBaHus

Nnuna 1

Nnana 1 ... NvHna K.......... Jlnuna n
Nnuna K

NvHna n

PucyHok 1 — opsifoK 3an1cu AaHHbIX CKaHUPYemMoro n3o6paxeHus

[0ns onvcaHnsi No3nLun KaxXaoro nrkcessi Ha U306paXeHUn HeO6XOAMMO KCMOMb30BaTh ABE OCK KOop-
AvHaT. Havano oceii koopavHart (nukcenb ¢ koopauHatamu (0,0)) LO/HKHO HAXOAUTLCS B IEBOM BEPXHEM Yriy
1306paxeHusi. 3HaueHne KoopAMHaTLl X (TOpU30OHTasIbHAsi OCb) AO/HKHO YBEUUMBATLCSA OT Hauyana KoopAau-
HaT K MpaBoii rpaHunLie n306paxeHuns (cneBa HanpaBo). 3HaYeHMe KOoOpAUHATbI Y (BEPTUKA/IbHAS OCb) AO/MKHO
YBE/IMUMBATLCS OT Hayaa KOOPAMHAT K HUXHER rpaHuLe n3obpaxeHust (CBepxy BHU3).

7 Tpe6oBaHua K peructpaunu m3obpaxeHus

7.1 O6uwue TpeboBaHUA

Tpe6oBaHMA K perncTpauum n3obpaxkeHns 3aBUCAT OT 06/1acTU NPUMEHEHUs, 06beMa UCXOAHbIX AaH-
HbIX 4151 XpaHEHWUS UMW Nepefaun, a Takke 3afaHHbIX 3KCNyaTalMOHHbIX XapakTepUCTUK CUCTEMbI. B 3aBu-
CUMMOCTM OT yKa3aHHbIX Tpe6oBaHuiA, NpoLeaypa perncrpanum n3o6paxeHns cBsisaHa ¢ coyeTaHMem HacTpo-
€K napameTpoB perucTpauum N3o6paxeHnsi, ONUCaHHbIX HUXE.
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7.2 OTHOLWEeHMe pa3MepoB nukcensa

M306paxeHue oTrnevatka nanbla AO/KHO GblTb NPEACTAB/IEHO C MOMOLLbI0 KBaAPATHbIX 3/1eMeHTOB
(nukceneit), UMeLMX OAMHAKOBbIE pasMepbl MO FOPU30HTaNM U BepTukaau. [lonycTuMas pasHuua mexay
rOPU30HTA/bHBIM U BEPTUKA/IbHLIM pasMepamiu NUKCens Ao/xHa 6biTb He 6onee 1 %. OTHOLIeHMe ropU30oH-
TasbHOrO pasmepa k BepTuKasibHOMY JO/IXHO 6biTb B AnanasoHe ot 0.99 o 1.01.

7.3 butoBas rnyouHa

ButoBas rnybuHa (Mcnonb3yemoe Yicno 6UToB AN NpefcTaBeHnsa YPoBHeN rpagauuii ceporo nukce-
Nns) onpefenseT TOYHOCTb BOCNPOU3BEAEHUS LUKa/bl rpajaumnii ceporo. Hanpumep, 6utosas rnyburHa 3 6uta
obecneuymBaeT 8 ypoBHeii rpagaumii ceporo; 6utosas rnybuHa 8 6UToB obecneunBaeT 256 ypoBHe rpagaLuii
ceporo. MUHUMasIbHbIA YPOBEHb SPKOCTM MUKCENS, COOTBETCTBYHOLWNI YEPHOMY LBETY, [O/DKEH ObiTb paBeH
Hy/t0. MakcrMasbHbI YpoBEHb SIPKOCTY NMUKCENSs, COOTBETCTBYIOLLMIA Ge/ToMy LBETY, KOAWPYETCA 3HAYeHnem
«1» gna kaxgoro uta.

APKOCTb CAMOr0 «TEMHOIO» MUKCENA N306paxXeHnss MOXeT ObITb 60/bLLE HY/S, & APKOCTb CAMOr0 «CBET-
I0T0» MUKCEeNst MOXET BbITb MEHbLUIE MaKCHMa/IbHOrO 3Ha4YeHusi. Hanpumep, SipKOCTb CAMOr0 «CBET/I0r0» MUK-
censa npu 5-6utoBoV 6UTOBOI rNy6uHe AO/MKHA ObiTb He 60nee 31, a APKOCTb CAMOro «CBET/IOr0» NUKCens
npu 8-6MToBOI 6UTOBOI rNy6UHE AOMKHA 6bITh He 6onee 255.

3HaueHne 6UTOBOI rNyBMHBI MOXET HaXoANTLCA B Ananas3oHe oT 1 a0 16 6uTos.

7.4 flaHHble rpajauuii ceporo

[JaHHble rpagaLuii ceporo nsobpaxeHus oTneyaTka nasbLa MoryT XpaHUTbCA, 3ancbiBaTbCA WK nNepe-
[aBaTbCA Kak B CXaTol, Tak U B HecxkaToi hopme. B 3anncu AaHHbIX M306paxeHuns oTneyaTka nasbLla B rpa-
Jauunsax ceporo B HecxkaTol hopme A0/MKHA COAepPXaTbCa UHGOPMaLMA 0 TOYKaX UCXOAHOT0 1306paxeHus.
B n3obpaxeHnax c paspsagHOCTbIO LWKasbl rpagaumii ceporo 8 6utos (256 rpagaunii ceporo) Ha KoanpoBaHune
KaXX[0ro NuKcens fo/HKeH OTBOAWUTLCS OAMH GaiT. 3HayYeHNsa SPKOCTU NUKceneli ¢ paspsAHOCTLIO LiKanbl rpa-
faunii copora meHee 8 6UTOB AO/MKHbI XPAHUTLCA U NepeAaBaTtbCs B ynakoBaHHOM fBOu4HOM chopmare. Ecnm
3HayYeHne ApKocTn 6onblue 255. HE06X0AMMO MCNONb30BaTh ABYx6aiToBbIi 6e33HakoBbIi hopmart (16 6u-
TOB). COOTBETCTBYOLMIA Anana3oHy ApkocTu oT 0 go 65535.

KogupoBaHue flaHHbIX CXaToro n3obpaxeHus onpegenseTcs UCNoMb3yeMbiM aropuTMoOM cxatunsa (Ta-
6nuua 9). JaHHble rpajauunii ceporo BOCCTAHOB/IEHHOTO NOC/E CXaTWs M306pPaXKEHUsI JOMKHbI ObITh Mpesa-
CTaB/IeHbl TEM Xe CNOCO60M, YTO U AaHHbIE HECXKATOro U306paxeHus.

7.5 AuHaMmunyeckunii fuanasoH n3obpaxeHuns

M306paxeHne B rpafaumsax Ceporo AOSKHO 6biTb 3aKOAMPOBAHO C TOYHOCTLIO, YAOBNETBOPAIOLEN
Tpe60BaHMAM CUCTEMbBI K JMHAMWYECKOMY Auanas3oHy usobpaxeHus. MNpeanonaraeTtcs, 4To aTn Tpe6oBaHMA
YCTaHOB/IEHbI 3apaHee.

7.6 YacToTa NpoCTPaHCTBEHHOI AUCKpeTM3auum 6MOMeTPUYECKOTO CKaHepa

Lna pernctpauum yepHo-6e510ro0 n306paxeHnss oTneyaTka nasbua 6MoMeTpuyecknii ckaHep AO/MKEH
UMETb ONpefeneHHyr YacToTy NPOCTPAHCTBEHHON AucKpeTu3auuu.

Mpun yBENNYEHNUN YaCTOThbl NPOCTPAHCTBEHHOM ANCKpeTU3aLMmM YBEIMUNBAETCA AeTanusaumsa nanunnsp-
HbIX rpebHei. [N 06HapyXeHNss KOHTPO/IbHbIX TOYEK N HEBGOMbLUMX 06BEKTOB Ha M306paxeHnn oTnevartka
nanbla UCcrosb3ylT cneyunasibHbie aropuTMbl; NMPU 3TOM BblCOKas YacToTa NPOCTPaHCTBEHHON AuckpeTum3a-
LK1 No3BOJISET 06HAPYXUTb 06BEKTLI, KOTOPbIe HE MOTyT 6biTb 06HAPYXEHbI NPY HU3KOI YacToTe NpPoCcTpaH-
CTBEHHOI AnckpeTM3aLuu.

7.7 YacToTa NpOCTPaHCTBEHHOI AMNCKpeTn3aLuum n3obpaxeHus

YacToTa NpOCTPaHCTBEHHON AMCKpeTusauumn 1M3o6paxeHnss MoxeT coBnajaTb C 4acTOTOW NpocTpaH-
CTBEHHOW AMCKpeTUsaunm ckaHMpoBaHus. YactoTa NPOCTPAaHCTBEHHOM AMCKpeTMN3aLmMmn n3obpaxeHns MoXeT
6bITb U3MEHeHa MeToAaMV NPOPEXUBAHUS U UHTEPNOALUN UIN UHBIMU METOLaMM C Lieflblo NpeAcTaBNeHns
CTPYKTYpbl 1 hOPMbI NaNUNAPHBIX TPe6Heli n obnacTeil BnaanH n3obpaxeHns oTneyartka nasbLa.

7.8 PacnonoxeHue nanbua npn CkaHnpoBaHUn

HacToswuii cTaHAapT pacnpocTpaHaeTcs Ha M306paXeHusi 0TreYaTkoB NasbLeB, 3aperncTprpoBaHHbIX
KOHTaKTHbIM METOZOM U OTNEeYaTKoB, 3apermcTpMpoBaHHbIX METOAOM NpokaTku. Han6osblias 3adheKTBHOCTb

4
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GUOMETPUYECKMX CUCTEM JOCTUTAETCS NPY PACMOSIOKEHUM NOAYLIEYKM Nasibla B LLeHTpasibHOM YacTn o6nactu
perucTpauum nzobpaxeHus. BcneacTsue 3Toro B NPOLECCE PerncTpauuu U3o6paxeHus LeHTpasibHas 06-
nacTb Nanblua Jo/MKHA GbITb PacnooXeHa NPUGAM3UTENBHO B LIEHTPe 06/1aCTV PerucTpaLum n306paKeHus.

LN maeHTUUKaUMM 1 BepuuKaLum HEeCKOIbKUX U306paXKeHuii oTnedvaTkoB NasibLeB CyLiecTByoT
GrMOMeTpUYECcKNE CKaHepbI, NpeJHa3HaueHHbIe A1 perucTpaLyum o4HOBPeMeHHO HeCKO/bKMX NanbLes. [aH-
Hble YCTpOiicTBa MO3BOJSIOT PEMMCTPUPOBATL U306PAXEHUs ABYX, TPEX WU YETbIPEX OTNEYaTKOB NasbLeB
OfiHOV pyKU, ABYX GOMbLIMX UM ABYX yKasaTeslbHbIX Na/ibLeB 06enx pyK 04HOBPEMEHHO. N306paxeHuns oT-
neyaTkoB Bcex 10 nanbleB MOryT 6biTb MOMYYEHbl 3a TPU LUKIA CKAHUPOBaHUA — YeTbipe Nasbla npaBoii
pyku, YeTbipe nasbla NeBoit pyku 1 ABa 60MbLIMX Nanbua. 15 04HOBPEMEHHOTO CKAHMPOBAHWS HECKObKUX
nasibLeB HEO6X0AMMO, YTO6bI NMO/IOBMHA PEFMUCTPUPYEMBIX NasIbLEB pacnonaranach cfesa oT LLeHTpa o6LLero
1306paxeHus, a Apyrasi NofoBrHa — Crpasa.

7.9 PacnonoxeHwe nagoHu npu CKaHNpoBaHNu

HacTosiwumii ctaHgapT pacnpocTpaHaeTcsl Ha M3o6paxeHns NafoHn 1M 60KOBOI CTOPOHbI KUCTH, pac-
NOJIOXEHHOWN B NPOTUBOMOJ/IOXHOM CTOPOHE OT 60MbLIOTO Nasnbla, Takke U3BECTHOM Kak «/1afloHb nucaTens».
Haunbonblwas aphekTMBHOCTb NPV CpaBHEHUW JOCTUraeTcs MpU pacrnosioXeHUN NI0CKOW UM MACUCTON Ya-
CTW NafoHN WM «Naf0HW NucaTensi» B LiEeHTpaslbHOW YyacTu o61actu peructpauum nsobpaxexus. Benea-
CTBME 3TOrO B MpoOLecce perncrpauumn n3obpaxeHus LeHTpanbHas 06n1acTb 1af0HN UK «1af0Hb nucaTens»
[OMKHa 6bITb pacnosioxeHa NpubAn3nTEeNbHO B LLEHTpe 0b61acTu perncrpauun n3obpaxeHns. JlagoHb MOXeT
6bITb 3aperncTpupoBaHa LesIMKOM UK Mo YacTAM B BUAE OTAE/bHbIX U306paxXeHuid, Takux Kak TeHap (nogy-
Leyka y OCHOBaHMA 60/bLIOro Nasbla), rmnoteHap (Nogylieyka y OCHOBaHUS MU3MHLA) WK MeXnanbLleBble
nogyweyku (o6nactb NafoHU, pacnosioxXeHHas HenocpeCTBEHHO Y OCHOBAHUS YeTblipex nasbLes).

8 dopwmaT 3anucu nlobpaxeHusa otnevyaTka nanbla

8.1 CTpykKkTypa 3anucu

HacTosAwwmin cTaHgapT onpeaensieT CTPYKTYpY 3anucy AaHHbIX M306paxeHns oTnevatka nanbla. Kax-
[asi 3anucb JO/HKHA OTHOCUTLCS K OAHOMY CYObBEKTY M COAEpXaTb AaHHble M306paXeHust OAHOT0 WU He-
CKO/IbKUX NPEeACTaBMEHNI OAHOTO UM HECKOJIbKUX NasibueB unu nafoHu (nagoxeit). CTpykTypa opmata
3anucu n3o6paxeHus oTrnedaTka nanblia NpeacTaBeHa Ha pucyHke 2.

PucyHok 2 — CTpykTypa dhopmaTa 3anucy nsobpaxeHuns oTneyaTka nanbLa

Ha pucyHke 3 I'IO[],p06H0 nokasaH nopAaAokK pacnosioXXeHus nonen n ONHa Kaxkpgoro nons. ons, Bbl-
AOeNeHHble 6enbiM, ABAAKTCA o6s13aTeNbHbIMK. [ons, Bbli€/1IEHHbIE CepbIiM, ABMATCA AOMNOJ/IHUTENNbHBIMU.
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3anucb MMeeT cneayoLLyo CTPYKTYpYy:

- 0AVH 610K «OB6LMiA 3aroNI0BOK» (PUKCUPOBAHHOM A/MHbI (16 6aiiT), cogepxalyuii nHchopMauuio o 3a-
nMcK B Lie/IOM, BK/TIOYAsA YMC0 NpeacTaB/eHnii n306paxeHnii nasbLes uan nagoHen v o6LLyto 4/IMHY 3anucu
B 6aiTax:

- 3anMcb ANS KaXAOro npeAcraBneHns nanbla (0TAeNbHO 3aperucTpMpoBaHHOrO nasblia, HeCKObKMNX
O/IHOBPEMEHHO 3apervcTprMpoBaHHbIX NasnbLeB MW NafoHn), COCTOoAW AN U3

610Ka «3aro/i0BOK NPeACcTaBeHNA» NepeMeHHOW A/VHbI, cofepxallero Hthopmalmio, 0THOCS-
LLYIOCS K flaHHbIM 1306pakeHnsa 04HOro Nasnbla, HEeCKOMbKUX NanbLes Uv NafoHu:

MpumeuaHune 1— Kaxpablii LONONHUTENbHBIN 610K «KauecTBo» yBeMumMBaeT AJIMHY 3anucu Ha 5 6aiiTos.
MpumeyaHune 2— [innHa 6n10ka «3aros0aok npeacTaBfeHns» Ao/HKHA COCTaBAATbL MUHUMYM 42 6aiiTa, ecnu

npeacrasfieHne cofepknT 610X «CepTudimkaLms».
MpumeuyaHne 3— Kaxgaplii fONONHUTENbHbIV 610K «CepTudinkalus» yBennunsaeT AIMHY 3anvucy Ha 3 6aiiTa;

Tena npeAcTaB/ieHUst oTnevaTka nasbla UM NafoHn nepeMeHHol ANVHbI, cogepxalyme:
- NpefcTaBneHne faHHbIX N306paXeHNs B CXATOM WU HECXKATOM BuAe ANS OTAE/bHO 3aperncTpupo-
BaHHOrO Nasblia, HECKO/IbKMX 0HOBPEMEHHO 3aperncTpupoBaHHbIX NasibLUeB Un TafoHu;
- LONONHUTENbHbIE faHHble, coaepXalle NHhopMaLuio 0 cermeHTauuy oTnevyaTkoB nanabLeB (o015 n3o-
OGpaxeHunii 0AHOBPEMEHHO 3apPErnCTPMPOBaHHbIX NanbLEB), aHHOTALUNM 1 KOMMEHTapuK.
B npunoxeHun C npueegeH npumMep 3anucu AaHHbIX M306paXKeHUst oTnedyaTtka nasibla B COOTBETCTBUM
C Tpe6oBaHUSIMU HACTOSALLEro cTaHgapTa.

8.2 Bnok «O6wuii 3aro10BOK»

8.2.1 O6#sa3aTenbHble Nonsa 6510ka «O6LLMIA 3aro/T0BOK»

B tabnvue 1 npeactaBneH CNMCOK 0653aTesnbHbIX NoNel, cogepxalinxcsa B 6/10ke «O6LLMIA 3aro10BOK»
3anncu n3o6paxeHus otneyaTka nanbla. MockonbKy AaHHbIA 610K UMEET (PUKCUPOBAHHYHO A/IMHY, BCE NONS
[aHHOro 6/10Ka J0/MKHbI BbITb 3aN0/HEHBI.

Tabnunuya 1— Bnok«O6Wwmit 3aroN0BOK»

Mone 'gg:;f; [Jonyctimble 3HaueHns MpumevaHne
MpaeHTudmkaTop popmata 4 0x464952 'FIR" — 3anucb nsobpaxeHus nanbua
(‘F T R"0x00)
Homep Bepcuun ctaHgapTa 4 0x30323000 '020*
CO '2* 'O 0x00)
AnuvHa 3anvucun 4 OT1 57 go (232- 1) BkntoyaeT Bce NpefcTaB/ieHns nasbliea’nafoHel,
6/10kn «KauecTBo» 1 6nokn «Ceptudukaunsa»1*
Yucno npeacTaBneHnii 2 Ot 1p0 672 [ (14 BapnaHTOB HaumeHoBaHuWii nanbues) ¢ (11
nanbua / nagoHn BapnaHTOB HaMMEHOBaHW MHOXeCTBa nasbLeBs) +
(17 kopoB napoHeit) )* 16 = 672 BO3MOXHbIX
npeacTtaBneHunin
CepTndrKaLNOHHBIN 1 0; 1 Yka3blBaeT Ha Hannume 3anucu faHHbiX O cepTu-
dnar hurkauum B 610Kax «3aronoBoK npeacTaBieHna»
Yucno n3o6paxeHnii 1 >=]1 Yncno 3aperncTpupoBaHHbIX Masnbues W nafo-
nanbues lnagoHei Hel

1 Ecnun cepTudukaumoHHblii donar 6n1oka «O6LWwuii 3aronosok» = O
yucno npegcTaBneHnit
OnvHa = 16 + £ (41 + 5'(4ucno 6n0KoB «KayecTBO») + A/IMHA AaHHbIX U306paxeHns + AONONHU-

TeJIbHbIX AaHHbIX

Ecnu ceprudkkaLMoHHblli dnar 6noka «O6LWMiA 3aroNoBok» = 1
yucno npepcraBneHnit
OnvHa=16+ 2L (42 + 5*( YUncno 6nokoB «KauyecTtBo»)) + 3*(Uucno 6510koB «CepTudukaLma») gnamHa
1

OaHHbIX N306paXeHns + AnnHa 061acT 4ONONHUTENbHbIX AaHHbIX)
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8.2.2 Nono «NpeHTudpukatop dpopmata»

[Lnsa 3anncu ngerTudmkaTopa chopmarta He0b6xo4MMO MCNob30BaTh YeTbipe 6aiTa: Tpu cumeona «FIR»
C Hy/IeBbIM CMMBOJIOM Ha KOHLE.

8.2.3 MNMono «Homep Bepcun ctaHgapta»

Homep Bepcun HacToswero ctaHgapTa, ucnosb3yemoro Ana cosganua 30B/[, nsobpaxeHus otnevar-
Ka nasbua, JO/HKeH cofepxaTbcsa B yeTbipex 6aiitax. Mone «Homep Bepcun cTaHgapTa» ABNAETCHA Hy/b-
TEPMUHMPOBAHHOI CTPOKOWA ¢ Tpems cumBonamu ASCII.

MepBbIii M BTOPOI CMMBO/bI 0603HaYalOT HOMep Bepcuun cTaHaapTa, TPeTuii CUMBOT — HOMep Nnonpasku
WM U3MEHEeHNA JaHHOW peAakuum.

Homep Bepcumn ctaHgapta MCO/M3K 19794-4:2011 pgomkeH 6bITb "020* — HOmMep Bepcun — 3. HOMep
nonpasku/mameHenuns — 0.

8.2.4 Mone «nunHa 3anucm»

Lnsa ykasanus gnuHbl Bceit 30B[, (B 6aliTax) AO/HKHO MCNOMb30BaThCA YeTblpe Galita. [laHHoe none
[OMKHO cofepxaTb B cebe 06Lwyto anmHy 30B/. Bknoyasn AnHy 61oka «O6Lwuii 3aronoBok» 1 BCex 3anucei
npefcTaBneHnii. [lnvHa 3anmcu 3aBUCUT OT Pas/IMyHbIX (haKkTOpPOB.

8.2.5 None «Yncno npepcraBneHunii nansua/nagoHn»

[nsa ykasaHusa obLiero uicna npefctaBneHuin, cogepxaiymxca B 30OB/. AO/MKHO MCNOMb30BaTbCA ABa
6aiTa. Ana dhopmMnpoBaHnsa 3anmcu Heo6Xo4UMMO Kak MUHUMYM OfHO npefcTasneHue. MNpu Hanuumn 6onee
0f1HOro NpeAcTaBneHns N60ro nasbua UNn NafoHNn, JaHHoe Yncno 6yAeT 6o/bLue yncna 3aperncTpupoBaH-
HbIX NanbLeB UM NafoHen.

8.2.6 None «CepTudrkaLnoHHbIA daars

[aHHoe ofHOGaliToBOE MOMe JO/MKHO yKa3blBaTb Ha Ha/Mune 3anucy AaHHbIX 0 cepTudukaLnm B Kax-
nom 6r1oke «3aronoBok npeacTaBneHns». 3HaveHne 0x00 ykasbiBaeT Ha TO. YTO HU OAHO M3 NpeAcTaB/ieHui
He COAEepXUT 3anucCb AaHHbIX O cepTudukauum, a 3HadeHne 0xO1l Ha To, YTO BCe NpeAcTaB/eHus cogepxart
3anucb JaHHbIX 0 cepTudmKaumm.

MpumeyaHune — CyuecTBylas 3annucb JaHHbIX O cepTUUKaLUM MOXET He cogepxaTtb MHdopmauum o
cepTudukauum (B TaKoM cnyyaB B nosie «Yucno ceptudprkaunii» ctout 3HaveHue 0).

8.2.7 Mone «Yuncno nsobpaxeHnin nanbues/nagoHen»

[ns 3anucu uncna nsobpaxeHuin NasnbLeB WK NafoHel, cofepXallnxcs B 3anucu, JO0/HKEH UCMOb-
30BaTbCA OAWH 6aliT. 1306paxeHne HeCcKONbKNX O4HOBPEMEHHO 3apervcTpupoBaHHbIX NasibLEB cuMTaeTcs
0fHVM n306paxeHnem nasbua.

Mpumep 1 — Ecnu 3anucb CoOAepXuT fBa n3obpaxeHuns ykasaTebHOro nanbla npasBoii pyku (kog Hau-
MeHOBaHMUs 2 B Tabnuue 6) 1 ABa M306paxKeHWs ykasaTesbHOro nanblia NeBoil pyku (koj HaumeHoBaHus 7
B Tabnuue 6). To 3HaYeHne nonsa «4ucno nsobpaxeHunin nanbues / nagoHei», cornacHo KOAMPOBKE B JaHHOM
nyHkTe, 6yaeT 2. Yncno npeacTaBneHUt B JaHHOM c/yyae, cornacHo 8.2.5, 6ygeT 4.

Mpumep 2 — Ecnun 3anucb COAEPXMT fBa M306paxeHns ykazaTeNbHOro nanblya npasBoii pykn (kog Hau-
MeHoOBaHus 2 B Tabnuue 6), 04HO U306paxeHne ykazaTEeNbHOIO 1 cpefHero nanbLes NeBol pyku (KOf HAaMMEHO-
BaHus 43 B Tabnuue 7) 1 04HO n3obpaxeHne YyeTbipex NanbLeB NpaBoil pykn (ko4 HaumeHoBaHua 13 B Tabnu-
ue 6), To 3HayeHue nonsa «4Yucno n3obpaxeHuit nanbuyes /nagoHeli», cOrnacHo KOAWPOBKE B JAaHHOM NYHKTE,
6ygeT 3. Yucno npefcTasieHunii B AaHHOM cnyvae, cornacHo 8.2.5, ygeT 4.

8.3 B10K «3arosioBoK npeacraBieHns»

8.3.1 O6s3aTenbHble nonsa 610ka «3aroN0BOK NpeAcTaB/IEHNSA»

C 6noka «3aronoBOK NpeAcTaBNeHus» AO/MKEH HauMHaTbCA KaxAblii pasfen AaHHbiX 06 oTnevyatke
nanbLa unn nagoHn. bnok «3aronoBok npeAcTaBneHns» AOKEH cofepxXaTb MHopMaLmuio 0 JaHHOM npea-
CTaBfieHNN 1306paxeHns OAHOro nasbLa, HECKOMbKMX NasbuesB uan nagoHn. B 3anucu nsobpaxeHus oTne-
YyaTka nasbLa A0/MKEH cofepXxaTbecs OANH 610K «3aro/0BOK NpeAcTaBNeHns» AN KaxA4oro npeacras/ieHus.
[nuHa 6noka «3aro/loBoK NpeAcTaB/IEHNSI» AO/IKHA COCTaB/ATbL MUHUMYM 41 unu 42 6aiita (B 3aBUCUMOCTU
0T 3HauveHus nonsa «CepTudurkaunoHHblli dnar» B 610ke «O6LWMiA 3aroIoBok»). Cxartble UAn HecxaTtble AaH-
Hble M306paXeHns faHHOro NpeAcTaB/eHVsa OO/KHbI CrnefoBaTh 3a 6/710KOM «3arofoBOK NpeacTaBieHns».
[lononHutenbHble NpeacTaBneHns nanbua (BkNoYas 3arofioBOK) MPUCOEAUHAIOTCA K KOHLUY npeabiayliero
npeactasneHus. B Tabnvue 2 npuBefeH CNMCOK NOMeR, cojepxawmnxca B 6510ke «3aronoBok npegcrasne-
HVS». NpefLlwecTBYOWEM KaXa0My 610Ky AaHHbIX n306paxeHns nanbua/nagoHn. B Tabnuue 3 nepeuncneHbl
faHHble n3obpaxeHusa nasbua/nafoHn U pasfinyHble TUMbl AOMOSHUTENbHbIX AaHHbIX, CBSA3aHHble C npeg-
CTaB/ieHWeM oTnevyaTka nanabLa.
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Tab6nunya 2— Bnok «3aroNoBok NnpeacTaBneHUA»

Mone

AnuHa
npeacrasnexus

[Jata n Bpems perucrpa-
Lmm

MpeHTudmkaTop TEXHOso-
My GMOMETPUYECKOTO CKa-
Hepa

MpaeHTudpnkatop  m3roTo-
BuTeNs 6GuomeTpuueckoro
ckaHepa

MaeHTudpnkaTop Tvna 6mo-
MeTpUYecKoro ckaHepa

3anuncb AaHHbIX 0 KauecTee
(6nokn «KauecTtBo»)

[OrvHa
(6aii1) JonycTmble 3HaueHns
4 Ot 0x41 o
OxFFFFFFFF
9 Cm. MCO/M3K 19794-1
1 OT 0 o 20
2 OT 0x0000 fo OXFFFF
2 OT 0x0000 o OXFFFF
Ot 110 Bonee nogpobHas
1276 MHopmaummn npea-
(ot 140 cTaBfeHa B Tabnuue 5
1+ (255 ctaHgapta MCO/M3K
*5)) 19794-1:2011

FOCT P NICO/M3K 19794-4—2014

MprmeyaHne

Mone «[JnvHa nNpeAcTaBfeHUsi» [LOMKHO COAep-
XaTb ANVHY NpeAcTaBfeHus B 6aiiTax, Bkaouvas
ANViHY nonei 61oxa «3aronoBoK NpeAcTaBieHus»

Mone «Jata v Bpemsi perncrTpauum» LOMKHO CO-
Aepxatb faTy U Bpems perucrtpauuu npegcras-
nenus no TpuHBMYY (yHUBepcanbHoe r106anb-
Hoe Bpems). 3HayeHue JO/KHO GbiTb 3anncaHo B
9 GaiiTax. 3HAUEHWsI faHHOTO MNOMISI LOMKHbI 6bITh
3aKO4MpPOBaHbl B COOTBETCTBMM C Tpe6OBaHUsSMU
NCO/M3K 19794-1

Mone «WpaeHTudukatop TexHonorun GuomeTpuye-
CKOTO ckaHepa» (1 6aiiT) AO/HKHO coaepxaTb cBefe-
HUs 0 knacce 6MOMETPUYECKOTrO ckaHepa, UCNOb3y-
eMOoro N8 perncrTpaumm 6rnomeTpuyeckoro o6pasua.
Ecnu TexHonornsa Hen3BecTHa Un He onpefenexa,
TO [O/MKHO ObITb YCTaHOBNEHO 3HaveHne 0x00. [lo-
nycTUMblE 3Ha4YeHUs NpefcTaB/eHbl B Tabnumue 4

Mone «peHTudmkatop nsrotosutens buomerpu-
4Yeckoro ckaHepa» (2 6aiiTa) AO/KHO coAepxaTb
MHopMaun 0 GUOMeTpuuyeckoli opraHmMsauum,
aBnswLWelca BnagenbueM npogykra, npy NoOMoLLn
KoTopot 6blna co3gaHa 30B[. VaeHTudukatop
n3roToBUTENss GMOMETPUYECKOrO CkaHepa [0/IKeH
6bITb 3aKOAMPOBaH B 2 GalTax v BKYATb WAEH-
TudukaTop opraHusaumm — y4yactHuka ECPOB/[
(3apeructpupoBaHHblii MABM1>nnu gpyrum paspe-
LIEHHbIM perncTpauvoHHbIM opraHom). Ecnun gak-
Hoe nosie COAEPXUT HyNKn, TO N3roToBUTENb GUoMe-
TPUYECKOro CKaHepa Hen3BecTeH

Mone «WpeHTUdukatop Tuna 6GUOMETPUYECKOro
ckaHepa» [JO/IKHO cofepxaTb MHpopMaLuio o Tune
npogykTta, cosgatouiero 306/. Tun npoaykTa onpe-
fJensietca BnajenbLem 3aperncTpupoBaHHOro npo-
AyKTa WAn Apyrum paspelleHHbIM perncTpaLoH-
HbIM opraHoM. Ecnu gaHHoe none cofepxut Hynu,
TO TN 6GMOMETPUYECKOro CkaHepa HeWu3BEeCcTeH.
Ecnun ngeHtndukatop msrotosutens uomerpuye-
CKOro ckaHepa paseH 0x0000. To naeHTudukaTop
TMna 6GMOMETPMYECKOTO CKaHepa Takxe [OJIKeH
6bITb paBeH 0x0000

3anucb faHHbIX O KayecTBe A0/HKHA COCTOATb M3
nons «4Yucno 6nokoB «Kauvectso» (1 6aiiT), 3a KO-
TOpbIM crieaytoT 610kn «KavyecTBo» (ecnu OHU nMe-
toTcs). B none «4ucno 610koB «KauecTBO» AO/MKHO
6bITb yKa3aHo uncno 6/10KkoB «KauyecTBo» B BuAae
Lenoro yncna 6e3 3Haka.

Kaxablii 6710k «KauecTBO» JO/IKEH COCTOSATh U3 NO-
nei:

- «[MokaszaTenb kayecTBa»,

- «peHTudrkaTop paspaboTyrka anropuTmMa oueH-
KU KayecTBa».

MABIM — MexayHapoaHas accouunauns 6uomeTpuyeckoii npomMbiwneHHocTn (The International Biometric Indus-

try Association (IBIA)).
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MpopomxeHne Tabnuuybl 2

Mone '?g:%? JonycTumble 3HaueHus
3anucek faHHbIx 0 kayectBe OT 1 a0 Bonee nogpo6Hasn
(6nokn «KauecTtBo») 1276 MHopMaummn npea-

(ot 1m0 cTaBneHa B Tabnuue 5
1+ (255 ctaHgapta MCO/M3K
*5)) 19794-1:2011
3anvcb gaHHbIX OtO go Cwm. UICO/M3K 19794-1
o ceptudukaunn (6noku 766
«CepTndukayus») (ot 1 go
1+ (255
*3))
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MpumeyaHre

- «peHTUdKaTop anropuTmMa OLeHKN KavecTsa».

Mone «[MokasaTenb kavyecTBa» (1 6aiiT) onpegens-
eT KO/INYECTBEHHOE BblpaXeHWe pacyeTHbIX IKC-
nnyaTalMoHHbIX XapakTepucTuk 61uomeTpuyeckoro
obpasua, npefjcrasnfeTca B BUAE LENOro uyucna
6e3 3Haka. [lonyCTUMbIMU 3HAYEHNAMUN ABNSIOTCA:

- o7 0 go 100. rge 66nblIKe 3HAYEHUA OTpaxaroT
60nee BbICOKOE Ka4ecTBo,

- 255, T. e. OXFF — owwnbka nNpu BbIYNCIEHUN MO-
Kasarens Kavecrsa.

Mone «NpaeHTudmkaTop paspaboTumka anroputma
OLIeHKM KauyecTBa» [0/DKHO cofepxaTb MHdopMa-
uuio 06 opraHusauuu, npegocTasuBLIEl anropuTm
oLleHkM kadecTBa. VaeHTudmkaTop paspaboTumka
anropuTMa OLEeHKM KayecTBa A0/DKeH ObiTb 3aKo-
AnpoBaH B 2 6aliTax u BKNYaTb naeHTudmkatop
opraHusauum — yyactHuka EC®OB/[, (3apeructpu-
poBaHHOW MABI nnn Apyrum paspelleHHbIM pe-
rMcTpaumoHHbIM opraHom). Ecnu gaHHoe none co-
OEPXUT Hynn, To paspaboTunk anropuTMma OLeHKn
KayecTBa He onpefeneH.

Mone «MpaeHTudukaTop anroputMa OLEHKM Kauye-
cTBa» A0/IXHO cogepxaTb MHhopmauuio o6 anro-
pUTMe OLIEHKM KayecTBa, C NOMOLLbI0 KOTOPOro 6bif
paccunTaH nokasartesib kayecTsa. [JaHHOB 3HaueHne
onpegenseTca pa3paboTUMKOM anroputma OLEeHKn
KayecTBa UM APYTUM paspelleHHbIM perncrpauu-
OHHbIM OpraHoMm. 3HauyeHue [0/KHO 6biTb 3aKoAu-
poBaHo B 2 6aiiTax. Ecnu faHHoe nose cofepxuT
HYNW, TO aNIfOPMTM OLEHKM KayecTBa He onpefeneH

3anncb fAaHHbIX O cepTudukauum cyujecTsyet
TONILKO B TOM c/nyvae, ecnu none «Ceptudukaum-
OHHbIW hnar» B 6510ke «O6LWNIA 3aroNoBOK» NMe-
eT 3HaueHne 1. 3anucb AaHHbIX O cepTudukaumum
[0/KHA COCTOATb M3 nonsa «4ucno 6nokos «Cep-
Tudmkauna» (1 6aiT), 3a KOTOpbIM cnegyoT 6/10-
kn «CepTudurkauuns» (ecnv oHn nmetotca). B none
«Yucno 6n0koB «CepTudunkayms» AOMKHO 6biTb
yKasaHo 4ucno 6/10koB «CepTudukayms» B BuUge
uenoro yncna 6e3 3Haka.

Kaxablit 6510k «CepTudmkauymsa» foKeH CoCToATb
13 noneit:

- «/\peHTndmKaTop CepTUDULMPYIOLLLErO OpraHa»:

- «peHTndmKaTop cxemMbl cepTudukaLum».
MpoeHTudmkatop  cepTuduumpylollero  opraHa
AOMKeH cojepxaTb UWHdopmauuio o cepTudu-
uupyloweM opraHe, npoBoAMBLUEM cepTudmka-
LMo B COOTBETCTBMM CO CXEMOW cepTudmkaumn.
NpeHTudukatop  cepTuduumpylolero  opraHa
[O/KeH OblTb 3akoAupoBaH B 2 GaiiTax v BK/O-
YyaTb MAEHTUMUKATOP OpraHM3auum — y4yacTHuka
EC®OB/[ (3apeructpupoBaHHoii MABIM wnn apy-
MM paspeleHHbIM PerncTpayMoHHbIM OpraHom).
MpaeHTudurkatop cxembl cepTudmKauum [O/HKEH
cogepxaTb MHhOpMaLuio 0 cxeme cepTudmkauymn,
B COOTBETCTBMU C KOTOPOW 6Gbina nmpoBegeHa cep-
Tndmkaumsa. NaeHTndukatop cxembl cepTuduka-
uun fomkeH 6biTb 3akoampoBaH B 1 6alite. Cnmcok
NAEHTUUKATOPOB CXeMbl cepTudukauny npeg-
cTaBneH B Tabnuue 5



OKoHYaHue Tabnuubl 2

lMone 'D'“Mf' a
(6aviT)

HammeHoBaHue  nanbua/ 1
nagoHun
Howmep 1
npefcTaBnexHns
BuToBas rnybuHa 1
ANroputm cxartus nsobpa- 1
XKeHus
BbicoTa nsobpaxeHus 2
[AnvHa gaHHbIX 4

n3obpaxeHuns

[JonycTumble 3HadeHus

Ot 0 go 10: ot 130 15:
oT 20 po 36: ot 40 fo 50

OT10p0 15

OT 140 16 6uToB
Oor0p05

OT 0 pgo (21B- 1)
OT0 o (232- 58)
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MpumedaHre

Cm. Tabnuubl 6-9

2 — 65535 ypoBHeli ceporo

Cwm. Tabnuuy 9

3aBUCUT OT UCMOL3YEMOTO AaTynka

Yncno 6aiiToB cxaTbIx/HecxKaTbiX AaHHbIX n3obpa-

XeHua

Ta6nuya 3—[laHHble U306paxeHns 1 JONONHUTE/IbHbIE AaHHbIe

Tun JaHHbIX Mone Pazwvep (6aiiT)
NaHHble [aHHble n3o6paxeHns nanb- <232-1
n3obpaxeHus  ua/nagoHun
Bnoku «fo- Kopg waeHTudmkaumm Tuna 2
nonHuTenb- obnactu [ONONHUTENbHbIX
Hble AaHHblE»  AaHHbIX

AnvHa o6nactm  AONOAHU- 2

TE€NbHbIX AAaHHbIX

O6nacTb
[aHHbIX

AONOJSTHNTENbHbIX

(AnvHa
HbIX) - 4

8.3.2 MNone «[lnnHa npeacraBieHna»

Mone «[nuHa npeacTaBieHUs» [O/MKHO COAepXaTb A/IMHY NpeAcTaBneHns o 6aiTax, BkIYas ganHy
nonen 6noka «3aro/l0BOK NpeAcTaB/IeHNs.

8.3.3 MNone «[lata n Bpema peruncrpayum»

Mone «[lata n Bpems peructpauuv» fO/HKHO cofepxaTtb AaTy U BpeMs perucrpaumm jaHHoro npeacras-
neHna no MpuHBUYy (yHUBepcanbHoe rnobanbHoe Bpems). [laHHOe none He npeAHasHayeHo 415 KOAMpOBa-
HUS MOMEHTa BPeMeHW, Korja 3anvcb nogseprnac obpabdoTke. 3HaueHus nons «Jara v BpeMsa perncrpauyum»
LO/MKHbI 6bITb 3aKOAMPOBAHO B COOTBETCTBUM C TpEH6OBaHMAMU, yKa3aHHbIMU B cTaHAapTe MCO/M3K 19794-1.

8.3.4 Mone «NgeHTudnkaTop TEXHOMOTMN BUOMETPNYECKOTO cKaHepa»

Mone «WAaeHTUhUKaTOpP TEXHONOIMM GUOMETPUYECKOTO CkaHepa» (1 6aiT) AOMKHO cogepxaTb cBe-
[eHnA o knacce BMOMETPUYECKOro ckaHepa, UCMoNb3yemMoro Ans perncrpauumn 6uomeTpruyeckoro obpasta.
Ecnu TexHonorna Hem3BecTHa WK He onpegesfieHa, To A0/HKHO 6bITb ycTaHoBMeHO 3HaveHne 0x00. JlonycTu-
Mble 3HaYeHns npeAcTaBfeHbl B Tabnuue 4.

faH-

[onycTyMble 3HaueHst

Ot 0x0001 go OXFFFF

Ot 0x0004 fo OXFFFF

Tab6nunuya 4 — VgeHTudunkatop TeXHoN0OrnMM 6GMOMeTpMYecKoro ckaHepa

MpumevaHua

Cxatble WM Hecxa-
Tble AaHHble n3obpa-
KEHNs

CermeHTauusa, aHHo-
Tauus, KOMMeHTapuii
unu cneymasbHble
AaHHble paspaboTum-
Ka/usrotosutens.

3HayeHuns > 0x0100 sB-
NATCA AONONHUTENb-
HbIMW flaHHbIMW pa3pa-
60TuMKa/M3roToenTens

MpeHTucpmkaTop TexHomMorn» GUOMETPUYECKOID CKaHepa
0 HewusBecTHa unu He onpepaenexHa
1 Benoro cBeTa, ONTUYECKMWIA, NOSTHOTO BHYTPEHHEr0 OTPaXeHUs
2 Benoro cBeTa, ONTUYECKWiA, MPSIMOr0 0TOGPaXEHUSI HA NOBEPXHOCTU
MpumeyaHune — YCTPOINCTBO CUNTLIBAHNA KAPT AO/HKHO UMETb AaHHbI KO TEXHOMOIN.
3 Benoro ceeTta, ONTUYECKUIA, 6ECKOHTaKTHbIN

1n
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OkKoHuaHue Tabnuupbl 4

WpeHTtudukatop TexHonorus 6MoMeTpruyecKoro ckaHepa
4 MOHOXPOMHbIi, BUANMOI 061acT cnekTpa, oNnTUYEeCKnii, MOSIHOrO BHYTPEHHETO OTPaXEHUs
5 MOHOXPOMHBIVA, BUAMMOIA 06/1aCTU CnekTpa, ONTUYECKUiA, NPSMOro 0TOGPaXeHNs Ha NOBEPXHOCTU
6 MOHOXPOMHbIA, BUAMMON 06/1aCTK CnekTpa, ONTUYeckuii, 6€CKOHTaKTHbIN
7 MOHOXPOMHBIiA, MH(PpPaKpaCHbI, ONTUYECKNI, NOSTHOTO BHYTPEHHET0 OTPaXeHUs
8 MOHOXPOMHbI, HPaKPaCHbI/, ONTUYECKWIA, NPSAMOro 0TOGPaXeHUsI Ha NOBEPXHOCTMN
9 MOHOXPOMHbIV, NHPaKPaCHbI, ONTUYECKNIA, GECKOHTaKTHbIN
10 MynbTucnekTpasbHblii. ONTUYECKWI, MOSIHOTO BHYTPEHHEro oTpaXeHus
1n MynbTucnekTpanbHbliA. ONTUYECKW, MPSMOro 0TO6PaXeHUs Ha NOBEPXHOCTU
12 MynbTUCNEeKTpasbHblA. ONTUYECKUIA, 6€CKOHTAKTHBbI
13 3NeKT pONIOMUHUCLEHTHBI
14 MonynpoBOAHMKOBBIA, EMKOCTHOW
15 MonynpoBOAHNKOBbI, pafnoYacToTHbI
16 MonynpoBOAHUKOBBINA, TepMasbHbIi
17 CeHCOpHbITi
18 YnbTpasBykoBOW
19 MexaHn4eckunii
20 CTeKN0BOJIOKOHHbI

8.3.5 None «NgeHTUdNKATOP N3rOTOBUTENSA BUOMETPUYECKOIO CKaHepa»

Mone «MpeHTudpmkaTop n3rotoBMUTENS GNMOMETPMYECKOTO CkaHepa» (2 6aliTa) AO0/HKHO COAepXaTb WH-
dhopmanmio 0 GUOMEeTpPUYECKOl opraHusauun, ABAsAOLWLEAcs BNajgenbLem npoaykTa, npy nomoLiyM KOToporo
6bina cozfaHa 30B[. aeHTudurKaTop M3rotoBUTENS GUOMETPUYECKOTO CKaHepa Jo/hKeH OblTb 3aKoAnpoBaH
B 2 GaliTax 1 BKIOYaTh NAeHTUdMKaATOp opraHusauun — yyactHmka ECOOB/, (3apeructpupoBaHHbiii MABI
WAV ApYrum paspeLleHHbIM perncTpanyoHHbIM opraHom). Ecnv gaHHoe none coaepXxuT Hynu, TO U3roTosu-
TeNb 6BOMETPUYECKOrO CKaHepa HeU3BECTEH.

8.3.6 None «NgeHTncbukatop Tna 6MomMeTpUYEeCcKoro ckaHepa»

Mone «WpaeHTndukaTop TMNa 6GUOMETPUYECKOrO CKaHepa» [O0/DKHO cofepxaTb MHpopmauuio o Tune
npogykra, cosgatwouwero 30b[. Tun npogykta onpegensercsa BrnagesbLeM 3aperucTpupoBaHHoOro npoaykra
VAN ApYruM paspelleHHbIM perncTpauMoHHbIM opraHom. Ecnv faHHoe nosne cogepxuT Hyau, To Tun 6uome-
TPUYECKOro cKaHepa HeN3BeCTeH.

8.3.7 3anuch gaHHbIX 0 kKayecTBe (6/10kn «KayecTBo»)

8.3.7.1 O6LWMO NOMOXEeHNS

MHdopmaums o kayecTBe 06LWMX AaHHbIX M306paXeHnsa oTnevaTka nanbua Win NagoHn o/mkHa 6biTb
3anucaHa B OAWMH WM HEeCKoNbKo 5-6aiToBbix 6/10k0B, ecnv 3HavyeHne nons «4Yucno 6510koB «KauyecTtBo»
6onbLe 0.

MocnefoBatenbHble 5-6aiiToBble 610K AO/MKHBLI COAepXaTb MHOpMaLMIO O NokasaTtene KavyecTsa,
pa3paboTyrke asiroputMa OLleHKN KayecTBa U 06 anroputMe OLeHKU KayecTsa. Ha pucyHke 4 npefcrasieHo
pacnonoxeHne 1 3an1cb HECKO/IbKUX B/I0KOB kayecTBa.

1 6air 5 GaiiToB 5 Gaiitos 5 GaiiToB
Yucno 6n0koB Bnok Bnok Bnok
«KayecTBo» «KauectBO» «KauyectBo» «KauecTBo»
1 2 N

PucyHok 4 — Ounarpamma 6n10koB «KauecTBo» n3obpaxeHus oTneyarka nanbua uav nagoHun
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8.3.7.2 Mone «4ucno 610koB «Kayectso»

MepBblii 6aliiT ABNSETCA 0653aTeNbHbIM 1 O/HKEH CofepXaTb YACN0 6/10K0B «KayecTBo» M306paxeHus
oTnevaTka nasbua uv nafgoHn. Hynesoe 3HayeHne noss 03HavaeT, YTO HU O4HOV MONbITKA OLEeHUTb KayecTBo
He NMpon3BOAMMIOCL. B Takom cryyas 3anucb faHHbIX O KAYeCTBe He COAEPXMUT HU ofHOro 610ka «KayecTso».

8.3.7.3 MNone «loka3aTenb kayecTsa»

Moka3aTtenb kauecTBa, kak onpegeneHo B ctaHgapte MCO/M3K 29794-1, gomkeH 6bITb 3anucaH B nep-
BOM 6GaiiTe kaxaoro 5-6aitoBoro 6s10ka. Mokasatesib Ka4yecTBa JOMKEH NPeACcTaBNATbL COO0M YUNC/TIEHHOE Bbl-
paxeHue pacyeTHbIX XapakTepucTuK BepudukaLum 6uomeTpuyeckoro obpasua. JonycTUMbIMU 3HAYEHUAMUN
ANA nokasartens kayectsa ABAAIOTCA Lefible yncna B gnanasoHe ot 0 (MMHMMasIbHOE 3HayeHue nokasaresns
Kayectsa) fo 100 (MakcumanbHOe 3HayeHue nokasartens kayecrsa). 3HayeHue 255 — HeygauHas nonbiTka
BbIYMC/IEHNA NoKasaTens kayecTsa.

8.3.7.4 Mone «aeHTndmkaTop pa3paboTyunka anroputMa OLEeHKU KayecTBa»

UTo6bl OT/IMYaTb MokKasaTesn KayecTBa, pacCyMTaHHble C MOMOLLbIO pasHbIX anroputMoB, B JaHHOM
none (2 6aiiTa) Ao/mKeH ObITb yKasaH uaeHTudmkaTop paspaboTynka anroputma oueHk KayecTsa. JaHHbll
naeHtTudmkarop pernctpupyetrca MABI nnan gpyrum paspeLleHHbIM perncTpaunoHHbIM OpraHoM.

8.3.7.5 MNMone «MgeHTudMkaTop asiropuTMa OLLEHKN kavyecTBa»

OcTtaBlmecs gBa 6aiiTa [AO/MKHbI cofepxaTb LeNOYUCNEHHbIA KOh NpoAykTa, OnpefesneHHbl pas-
paboTuMkoM anropuMTma OLEeHKM KayecTBa. [laHHbI KOA MOKasbiBaeT, Kakol M3 anropuTtMoB paspaboTumka
(n Bepcus) ncnonb3oBascA Npy pacyeTe nokasatens kavecTsa. [JonycTUMble 3HAYEHUsI AaHHOro nons —
oT 0 go 65535. B 0o4HOM npeAcTaB/eHUn He AO/MKHbI HAXOAMTLCA NokasaTenv kavyecTBa, BblYUC/IEHHbIE MPU
NMOMOLLM OAHOIO U TOTO Xe anroputma (C 0ANHAKOBbIM NAeHTUdNKATOPOM pa3paboTumka anroputMa OLEeHKN
KayecTBa M MAEHTU(UKATOPOM anropuTMa OLEeHKN KayecTBa).

8.3.8 3anuchb faHHbIX 0 cepTudukauum (61okn «Ceptudmkayus»)

8.3.8.1 O6wme nonoxeHus

[JaHHbIi MHOro6aliToBbI 6710k COAEPXMT MHhopMaLnto 0 cepTudmkaumm 6MOMEeTPUYECKOro ckaHepa.
3anucb JaHHbIX O cepTudmKauumn [Oo/mMKHa COCTOATb U3 nons «4Yucno 6n1okos «CepTudmkaumsa», 3a KoTo-
pbiM cnepytoT 3-6aiiToBble 610k «CepTudmkaLmsi», ecim 3HaveHmne nons «4ucno 61o0koB «CeptudpnkaLms»
6onblue 0. Kaxablii 6510k «CepTndpukanusi» Ao/HKEH COCTOATbL U3 nonei: «aeHTudmkatop ceptuduumpyto-
Lero opraHa» un «/geHtudmkatop cxemMbl ceptudpmkaunm». Ecnv ceptndmnkanoHHblid donar B 61oke «O6Lwuia
3arosloBoK» MMeeT 3HauyeHne 0x00, TO HM B 04HOM 6/10Ke «3arosIoBOK NpeAcTaB/ieHUsi» AaHHOW 3anucu n3o-
O6paxeHns oTneyaTka naabua He AO/HKHA NpUCYTCTBOBaTb MHOpMaLMsA O cepTudmKauuy 61MomMeTpruyeckoro
CKaHepa.

8.3.8.2 Mone «4ucno 6510koB «CepTudumkams»

MepBblii 6aT ABNsSETCA 0653aTesibHbIM U AO/DKEH coAepxaTtb umcno 6nokoB «CepTudukayus» ans
61OMeTPNYECKOro ckaHepa B BUAE Lenoro yncna 6e3 3Haka.

8.3.8.3 MNMone «MaeHTudukaTop ceptndmumpytoLLero opraHa»

MepBble gBa 6aliTa Kaxaoro 6r1o0ka «CepTudkaumsa» [O/MKHbI cCoAepXaTb NAeHTUdMKaTOp opraHm3a-
uun — yyactHuka ECPOB/]. NnpMcBOEHHbIN cepTudmnumpytolemMy opraHy (3apernctpmpoBaHHbiii MABIT nnm
APYrMM paspelleHHbIM perncTpaunoHHbiM opraHom). [laHHas opraHusauns npoBoauT cepTudmkaumio 6mo-
MEeTPUYECKOro ckaHepa B COOTBETCTBUW C ONpPefesieHHO CXeMO cepTudmkaLmm.

8.3.8.4 Mone «MaeHTudmkaTop cxembl cepTndomkaumn»

MocnepHuin 6ainT kaxaoro 61oka «CepTudoukaymsi» fOMKEH COAEPXaTb MHOPMALMIO O CXEME CepTu-
dvkauymn. ncnonb3osaslueiica agnsa cepTudmkauuy 6uomMmeTpruyeckoro ckaHepa. Crnmcok akTyasbHbIX ULEeHTU-
hunkaTopoB CXem cepTudmkaumum npeacrasneH B Tabnuue 5.

Ta6nuya 5— NaeHTudumkaTopbl ANsi CXEM CePTUPMKALMUN, YKA3aHHbIX B NPUNOXEHNUSAX

WaeHTudmkaTop cxeMbl cepTucvkaummn MpunoxeHve
0x00 3apesepBupoBaHo MK 37 Ana ganbHelWero ncnonb3oBaHus
0x01 0 — Cneuymndmkauna kavyectsa nsobpaxenusa gns AC/Om
0x02 0 — Cneuundmkauna kayectsa n3obpaxeHus ns sepudmnkaymn IMYHOCTH
0x03 0 — Tpe6oBaHWA N MeToAMKa UCMbITAHNSA GMOMETPUYECKUX CKAHEPOB OTMe-

4YaTKOB NnasibLeB

0x04-OxFF 3apesepsBupoBaHo MK 37 gna ganbHeiiwero ncnonb3oBaHus
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8.3.9 TlMone «HanmeHoBaHue nanbua/nagoHu»

[aHHoe ogHoGaliTHoe nofe AO/MKHO cofepxaTb KoA HauMeHoBaHus Nasbua uam nagoxun. Kog O 3ape-
3epBMPOBaH A1 Hem3BecTHoro nanbua. Kogel ¢ 1 no 10 13 Tabnuubl 6 40KHbI ObiTb NCNONBb30BaHbI A1 OT-
AenbHbIX nanbues. Koabl 13 1 14 ucnonb3yoT ans 0603HaYeHMs M306pakeHUIA, coepxallx yeToipe nasbla
npaBoli U NeBOI pPykn COOTBETCTBEHHO. B Tabnvue 7 npeAcTaBneH CN1COK KOAOB HaVMeHOoBaHW KoMbuHauwi
ABYX ¥ Tpex nasbles, 3aperncTpupoBaHHbIX 0gHoBpemMeHHO. Kog 15 ncnonb3ytoT gna 0603HaveHns nsobpa-
XeHu ABYX 60MbLINX NasbLEB, 3apErncTPYPOBaHHbIX OAHOBPEMEHHO, a Ko 46 UCnoNb3ykT AN 0603Have-
HUA ABYX YKasaTeslbHbIX NasibLeB, 3aperncTpupoBaHHbIX 04HOBPEMEHHO. OTCYTCTBME OAHOrO WIN HECKO/b-
KMX NanbLeB Npu OAHOBPEMEHHON pernctpauuv, JO/HKHO ObiTb OTPaXKEHO B aHHOTauuM, cogepxalieiica B
6noke «[JononHUTeNbHbIE AaHHble» (cM. 8.4.4).

Tab6nuya 6— Kogbl HaMeHoBaHwWii nanbLes

HavimeHoBaHMe nanbua Kog
HewnsBecTHbIl naney, 0
Bonbluoit naney npaeoii pyku 1
YkasartenbHblli naney npaBoi pykn 2
CpepHwuii nanew, npasBoii pyku 3
Be3bIMSAHHbIN nanew, npaBoii pykn 4
Mu3uHel, npaBoii pyku 5
Bonbluoit naney neBoit pyku 6
YkasartenbHblii nanew, nesoii pyku 7
CpepHwuii nanew neBoit pyku 8
Be3bIMsIHHbIN nanew nesoli pyku 9
Mwu3uHel, neBoli pykn 10
YeTbipe nanbua npasoit pyku (6e3 601bLOro) 13
YeTbipe nanbua neBoi pyku (6e3 601bLoro) 14
Bonblwoii naney nesoi pyku n 601bLLIOIA nanew, npasBoit pyku 15

Tab6nuya 7— Koabl HAaMMeHOBaHWA KOMGUHALMIA 13 ABYX W Tpex NasnbLeB

HavmeHoBaHWs nasbLes Koga,
Kom6uHaumm us Byx nanbLes
Yka3aTtenbHblil 1 CpefHUil nanew npaBoii pyku 40
CpepHwuii n 6e3bIMAHHbIV nanew, npasBoii pykn 41
Be3bIMSAHHBI 1 MU3NHeL, TPaBoil pykn 42
YKasaTenbHblil U cpefHUil nanew NeBoi pyku 43
CpepHuii n 6e3bIMsAHHbIV nanew 1eBoin pyku 44
Be3bIMSAHHBI 1 MU3NHeL, N1eBOoi pyku 45
YkasaTe/bHblil nanew npaBoli U NeBOW pykn 46
Kom6uHaumm us tpex nanbLes
YkasaTenbHblii, CPeAHNIA 1 6e3bIMAHHBIN Naney npasoi pykn a7
CpepHuii, 6e3bIMSAHHBIN 1 MU3NHEL, NPaBoli pykn 48
YKka3aTtenbHblil, CpeAHNIA 1 6e3bIMSAHHBIN Naney 1eBoi pyku 49
CpepHwii, 6€3bIMSAHHbIN 1 MU3UHEL, TeBOI PyKM 50

Kofpl HavMeHOBaHWii NafoHW NpeacTaBneHbl B Tabnuue 8. M3o6paxeHne oTrnevaTka Bceli NafoHu
[OJIXHO BK/tOYaTh B cebsi 06/1acTb NafoHN OT 3ansicTbsi A0 CPeAHUX MeXasiaHroBbIX CYyCTaBOB MasbLeB.
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306paxeHne oTneyaTka BEPXHEW YacTu agoHu BKIYaeT B cebs 06/1acTb OT OCHOBAHMSA MeXnasbLeBbIX
noZyleyek A0 CpefHMX MexdanaHroBbix CycTaBoB nasbLeB. 306paxeHne oTnevaTka HUXKHER YacTb najo-
HY BK/IOUaeT B cebs 06n1acTb OT 3ansCTbs A0 OCHOBaHWNS MeXNasibLeBbIX NOAYLIEYEK.

Tab6nunya 8 — Koagbl HaumeHOBaHWiA NafoHn

HavimeHoBaHWe nafjoHn Kog,
HewunsBecTHasa nagoHb 20
MonHaa nafoHb NpaBoii pyku 21
«JlafjoHb NUcaTens» npasBoi pyku 22
MonHas nagoHb NeBOW pykn 23
«Jlafj0oHb NcaTens» neBoii pyku 24
HWXHSIA YacTb Naf0HN NPaBoi pyku 25
BepxHsAs yacTb NafoHW NpaBoii pyku 26
HWXHSIA YacTb 1aflOHN NEBOW PyKn 27
BepxHAsA yacTb NafloHN NeBOW pyku 28
[pyras yacTb NajoHW Npasoii Pykn 29
[pyrasa yacTb NagoHN NeBoW pykn 30
MexnanbLeBble NoAyLIeyKn NpasBoii pykn 31
TeHap npaBoii pyku 32
FvnoTeHap npaBoWi pyku 33
MexnanbLe BbiB NOAYLLIEYKN N1eBOI PyKu 34
TeHap neBoi pyku 35
FMnoTeHap NeBoli pyku 36

8.3.10 NMone «Homep npeactaBneHusn)*

[laHHoe oAHOGaliTHOE Nosie AO/MKHO coAepXaTb HOMep NpefcTaBeHns onpeaeneHHoro n3obpaxeHus
(M306paeHns nasbLa, HECKOMBbKUX MasibLeB UAW NafoHw).

8.3.11 Mone «EanMHMLA U3MEPEHUS YaCTOTbl AUCKpeTU3aLmum»

Mone «EanHULA N3MepeHns YacTOTbl AUCKPETU3ALMM» JO/DKHO COepXaTb eAVHNLbI U3MEPEHNS, UCNOSIb-
3yemble 1 OnMcaHWsa 4acToTbl NPOCTPAHCTBEHHOW AMCKpeTu3aumn 6UoMeTpuyecKoro ckaHepa n nsobpaxe-
HusA. 3HadyeHve nons 0x01 coOTBETCTBYET eAMHMLE N3MEPEHUS NUKCeNb/aoiiM. 3HaveHne 0x02 — nukcenb/cwm.

NMpumeyaHne — BpgaHHOM nosie UCNONb3yeTcs eANHNLA U3MEPEHUS AI0iM, KOTOpas He BXOAWUT B MexAyHa-
POAHYIO cUCTEMY eAnHUL,. 3TO HEOBXOANMO AN BBOAA AaHHbLIX B MONSA cOrnacHo nyHkram 8.3.12—8.3.15. npeacraBns-
loWmx coboii LenoyncneHHble 3HayeHns (Hanpumep. 500 nukceneii/gwiim) n ANA NUCKIOYEHUS UCNOMIb30BAHUS Yncen C
nnasatlLLeil TOYKOW, NPUCYTCTBYIOLLNX BO MHOTUX CUCTEMAX, UM OLIMGBOK, CBA3AHHbIX C OKPYT1EHUEM 3HauYeHWA.

8.3.12 MNMone «YactoTa NpoCTpaHCTBEHHON gUCKpeTn3aLmm 6MOMeTpMYecKoro ckaHepa
(ropmnsoHTanbHasn)»

[aHHoe 2-6aliToBOE Nose J0/MKHO CoAepXKaTb OKpYIIeHHOE 3HaYeHne YacToTbl NPOCTPAHCTBEHHOW Aunc-
KpeTusauum 6MoMeTpUYecKoro ckaHepa B ropu3oHTa/IbHOM HanpasneHun. EgnHnua nsmepenns 4actoTbl Npo-
CTPAHCTBEHHOI AMCKpeTM3aLmMm GUOMETPUYECKOTO ckaHepa (MUKCenb/AiM unu nukcenb/cM) coaepXxnTcsa B
none «EgvHMLa namepeHns 4acToTbl ANCKPETUIALUN.

8.3.13 MNMone «YactoTa NpoCTpaHCTBEHHON gUCKpeTn3aLumm 6MOMeTpMYecKoro ckaHepa
(BepTukanbHasn)*

[laHHoe 2-6aliToBOE Nose JO/MKHO CoOAepXKaTb OKPYr/IEHHOE 3Ha4YeHNe YacToTbl NPOCTPAHCTBEHHOW Aunc-
KpeTusauum 6UOMeTPUYECKOro ckaHepa B BEpPTUKa/SIbHOM HanpasneHuu. EgvHuua namepeHus yacTtoTbl Mpo-
CTPAHCTBEHHON AMCKpeTM3aLMm GUOMETPUYECKOTO ckaHepa (MUKCenb/AiM unn nukcenb/cM) coaepXxnTcsa B
none «EguHMLa namepeHns 4acToTbl ANCKPETUIALNN.

8.3.14 MNMone «YacToTa NPOCTPAHCTBEHHON ANUCKpeTM3aumm n3obpaxeHus (ropMsoHTanbHasn)»

[aHHoe 2-6aliToBOe nosie AO0/HKHO COofepXaTb OKPYINIEHHOE 3HAaYeHWe 4YacToTbl MPOCTPAHCTBEHHON
AVcKpeTM3aunm n306paxeHns oTnevyaTka nasbla B ropuM3oHTaNIbHOM HanpaBneHun. EgvHuua namepenuns
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4acToTbl NPOCTPAHCTBEHHOW AMCKpPeTU3aunnm n3obpaxeHus (NUKcenb/AwiiMm UM nNuKcenb/cM) COAePXNUTCS B
none «EguHuLa nsmepeHnsa 4actoTbl gnckpeTusaummn». OnpegeneHHble KOMOUHALMM 3HAYEeHNI YacToT Npo-
CTPaHCTBEHHON AnCKpeTu3aumMm 6MOMeTPUYeCcKoro ckaHepa 1 n3obpaeHns MoryT NpuBoAUTb K YHaCTUYHOMY
NepekpbITUIO TOYEK UM 06pa30BaHWI0 MYCTbIX NPOCTPAHCTB MeXAY MUKCENSAMU 3aperncTpMpoBaHHOIO M30-
B6paxeHus.

8.3.15 MNone «YacToTa NpPOCTPAHCTBEHHON AnUcKpeTusauun n3obpaxeHus (BeptukanbHasn)»

[JaHHoe 2-6aiiToBOe nose JO/IHKHO CoAepxaTb OKPYr/IEHHOe 3Ha4YeHUe YacToTbl MPOCTPAHCTBEHHO Aunc-
KpeTusauum n3obpaxeHns oTneyaTka nasblia B BEPTWKaNbHOM HanpasneHun. EgnMHULE n3MepeHust 4acToTbl
NPOCTPAHCTBEHHOW AMCKpeTM3aunm nsobpaxeHus (NMkcenb/awim nam nukcenb/cm) coaepxnTcs B none «Eau-
HMLA U3MEepPEeHUst YacToTbl AMCKpeTU3aummn». OnpenenieHHble KOMOMHaLMM 3HAYEHNIA YacTOT NPOCTPAHCTBEH-
HOW auckpeTn3auuyn 6MOMeTPUYECKOro ckaHepa 1 n306paxeHns MoryT NPMBOANTL K YACTUYHOMY MEPEKPbLITUIO
TOuYeK UM 06pa3oBaHMio NYCTbIX NPOCTPAHCTB MEXAY NUKCENSIMU 3aperncTpupoBaHHOro N306paxeHus.

8.3.16 MNMone «butoBas rnybuHa»

[aHHoe ogHobGaliTHOe nosie A0MKHO cofepxaTb YACN0 BUTOB, NCNOJb3YeMbIX A1 NpeAcTaBNeHNs NUK-
censa. flaHHoe nosne JO/MKHO coAepxXaTb 3HayeHne u3 gnanasoHa ot 0x01 fo 0x10.

8.3.17 Mone «ANropuTMm cxatus nsobpaxeHma»

[aHHoe ogHObGaliTHOEe none A0/MKHO cofepxaTb MHhopmaLlmnio 0 MeToge, KOTopblii UCNONb3yeTcsa ANs
3anMcK oxaTblX WM HecxkaTblX U3obpaxeHuit. JocTynHble 3HaYeHNs faHHOro nons ykasaHbl B Tabnuue 9.
Hecxatble faHHble N306paxeHnst AOMKHbI ObITh 3anMcaHbl B HeynakoBaHHOl unv ynakoBaHHol gopme. Mpu
MCNob30BaHNN HeynakoBaHHOW hopMbl, 6GUTOBasA r1y6uHa KOTOpbIX NpeBbillaeT 8 GUTOB, 3HAaUYeHWe Kaxenoro
nuKcens A0/MKHO ObiTb 3anncaHo B 2 6aiiTax U BbIPOBHEHO MO NMPaBOMy Kpato.

Tabnuuya 9— Kogbl anropuTMOB CXKaTua U306paxeHui

[JonycTimas YacToTa nNpoCTPaHCTBEHHO AuC-

Kost ATOpUTM CXatus ccunKm KpeTU3ALYM

0 HeT — 6uTbl HeynakoBaHbl HeT gaHHbIX Bce

1 HeT — 6uTbl ynakoBaHbl HeT faHHbIX Bce

2 WSQ IAFISJC-0110 197 nukceneii/cm

Mpunoxexue E
3 JPEG (c notepsamu) MCO/M3K 10918-1 ToNbkKo A8 [aHHbIX, NPeACcTaB/IeHHbIX B
ycTapeBliem popmarte 197 nukcenei/cm

4 JPEG 2000 (c noTepsamm) NCO/M3K 15444 394 nukcens/cm

5 JPEG 2000 (6e3 noTepb) NCO/M3K 15444 OT 197 no 394 nukcenei/cm

6 PNG (Portable Network Graphics) NCO/M3K 15948 Bce

Ecnu kog anroputma cxkatusi paBeH 2. TO 419 CKaTus YepHo-6enbix N306paXeHnii ¢ 6UToBoN rnyou-
HOl 8 GUTOB U YaCTOTOl NPOCTPaHCTBEHHON AnckpeTu3aumm 197 nukcenei/cm (500 nukceneii/aroriM) LomMKeH
1cnonb3oBaTtbCs anroputm coxatns WSQ (MeTog CkasIspHOro KBaHTOBaHWA BenBAeT-KOaULMEHTOB), Onu-
caHHoro B MpunoxeHun E; koapuumeHT cxatus anroputma JO/DKEH ObiTb OorpaHuyeH 3HadveHnem 15:11/
Anroputm oxatuss WSQ He AO/MKEH NCNONb30BaTLCA A1 CKATUA N306paKeHnin, 3aperncTpupoBaHHbIX 6ruome-
TPUYECKMM CKAHEPOM C YaCTOTOWN NPOCTPaHCTBEHHOW anckpeTnsauun 394 nukcens/cm (1000 nukcenei/aoim).

Ecnu kog anroputMa cxaTusa paBeH 3. TO 418 ©KaTuA YepHo-6enbix n3obpaxeHuii ¢ 6UTOBOW rnyou-
Hol1 8 BUTOB 1 YaCTOTOI NPOCTPaHCTBEHHON AnckpeTm3aumm 197 nukceneii/cm (500 nukceneii/atoiim) omkeH
ncnosb3oBaTbca anroputm cxatus JPEG, onucaHHbin B ctaHgapte WCO/M3K 10918-1. OgHako anroputm
cxaTtns JPEG He [O/IXeH UCMNOJIb30BaTbCsl B HOBbIX MPUIOXEHUsIX. HacToswuiA ctaHaapT noaaepXusaeT Ko-
AVpOBaHMe paHee 3aperucTpupoBaHHbIX 3obpaxeHuin B popmate JPEG.

Ecnu kop anroputma cxatus paBeH 4,70 A8 CKaTUS YepHO-6enbix N306paxeHunii ¢ GUTOBON TyGUHOIA
8 6MTOB 1 YacTOTOl NpocTpaHCTBEHHON auckpeTusauun 394 nukcensi/cm (1000 nukceneli/aroiim) omKeH nc-
nosb3oBaTbca anroputm cxatus JPEG 2000, onucaHHblii B cTaHaapTe WCO/M3K 15444. Mpu ncnonb3oBa-
HUWM JAHHOTO a/IropUTMa CXaTusa A0/MKHbI OblTb BK/IKOYEHbI HACTPOVikv npoduna JPEG 2000, ycTaHOB/EHHbIE
B «Mpochnib ANS cxaTua oTneyvaTkoB NasbLeB ¢ paspelleHmem 1000 nukceneii/aoim».

O MHudopmauusa o6 anroputme cxatns WSQ npeactasneHa no ceoinke http://Tmgerprint.msl.gov/iwsg.
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Ecnu kof anroputma cxatusi paBeH 5. To ANna cxaTusa M306paxeHunii Lo/MKEH NCNOIb30BaTbLCS anropuTm
PNG. onucaHHbIi B cTaHgapTe MCO/M3OK 15948.

MpumeuaHnune — [N U306paxeHnii c 4acToToil NPOCTPAHCTBEHHOW AnckpeTudauun 394 nukcens/cm
(1000 nukceneii/atoiim) pekoMeHAyeTCs MCNONb30BaTh anroputm cxatua JPEG 2000, a KoadhduLMEeHT cxaTnua fo/HKeH
6bITb OrpaHuyeH 3HaveHnem 15:1. [laHHbI KO3(hPULMEHT cxxaTua cnefyeT paccMmaTpuBaTth B Ka4eCTBE MaKCMMaslbHOro
3HaueHus, a B Tex Cayyasx, Korja no3BofisieT NponyckHas CMOoCOBHOCTb U/MAKN eMKOCTb 3anoMUHaloLWero ycTpoiicTea,
ncnosnb3oBaHne 6onee HU3KMX YPOBHEN cxaTus npuBedeT K yNy4ylleHWo KayecTBa M306paxeHusi, 0COGEHHO B cryvae
NPUMEHeHNs YCTPOMCTB C MasleHbKUMU Aatuvkamu. [1ns n3o6paxeHunii ¢ 4acToToli NMPOCTPaHCTBEHHON AUcCKpeTusaumnm
197 nukceneii'cm (500 nukceneii/goiim) pekoMeHAyeTcs UCNONb30BaTb anroputM cxatuss WSQ. a koadhumumeHT cxatums
[O/MKEH BbITb OrpaHnyeH 3HadeHnem 15:1. na n3obpaxeHunii ¢ 4acToTOlW NPOCTPaHCTBEHHOW AnckpeTnsaunn 6onee 197
nukceneii/cm (500 nukceneii/aoiim) pekoMeHAyeTCs UCNOb30BaTh anropuTm cxatmua JPEG 2000. Anda ckaTus nsobpaxe-
HWIA C APYTMMUN 3HAYEHUSIMM YacCTOTbl NPOCTPAHCTBEHHOW AUCKpeTU3aLunm pekoMmeHaauum He npeAoCcTaB/eHbl.

8.3.18 T[one «Tun n3obpaxeHnsa oTnevaTka»

Tun n306paxeHnsa oTneyaTka nasbLa Wan NafoHn JosHKeH 6bITb 3anncaH B ogHobGaiitoBoe nose. Koabl
OaHHOro noss ykasaHol B Tabnuue 10. Kog 2,3 1 11 0THOCUTCS K U306paXKeHUsAM, NoSyYeHHbIM NyTeM CKaHu-
poBaHuA AaKTUNoKapT Win Apyrux Hocutenei. Kog 24 oTHOCMTCA K M306paXeHWsM, 3aperucTpupoBaHHbIM
C MCMNONb30BaHNEM BMOMETPMYECKUX CKAHEPOB, He TPeOYIOLLMX NPUKOCHOBEHMS NasnbLa K paboyeii noBepx-
HOCTM BMOMETPUYECKOTO CKaHepa.

Tabnwunya 10— Koabl TMNOB M306paxeHns oTneyarka nanbua u NagoHun

Kog OnucaHve

0 «KuBoii» oTnevyartok nanblia, 3aperncTpupoBaHHbIli KOHTAKTHBIM METOA0M

1 «KuBoli» oTneyaTok nanbLa, 3aperncTpupoBaHHbIli METOAO0M NPOKaTKM

2 «He xuBoii» oTneyaTok nanbla, 3aperncTPMpoBaHHbIi KOHTAKTHLIM METOL0M

3 «He Xu1BOW» 0TNeYaTok nasblia, 3aperMcTpUpPoBaHHbIi METOLOM NPOKaTKW

4 Cnep oTnevatka nanbla

5 Cnep oTnevaTka nanbla, 3aperncTpMpoBaHHbIi METOAOM TPACCUPOBKM

6 CHUMOK cnefia otTneyaTka nanbua

7 Cnep oTneyaTka nasnblia, 3aperncTpMpoBaHHbIii METOAOM MOBbILEHUA/NOATATMBAHNSA
8 «KuBoli» oTneyaTok nanbLa, 3aperncTpupoBaHHbIli METOAO0M NMPOTSXKM

9 OTnevyaTok nanbLa, 3aperucTpupoBaHHbIii METOAO0M BEPTUKASIbHOW NpoKaTKu

10 «KunBOI» oTneyaTok NafoHu

1n «He xuBoli» oTneyaTok N1ajgoHu

12 Cnep oTneyaTok nagoHu

13 Cnep oTnevaTka NafoHu, 3aperucTpupoBaHHblii METOL0M TPacCUpoBKN

14 CHMMOK cnefia oTrneyartka nafoHun

15 Cnep oTneyaTka NafoHU, 3aperncTpupoBaHHblii METOLOM MOBbILLEHNA/NOATATMBAHUSA

20—23 3apesepsrpoBaHo MK 37 ans ganbHeiwero ncnonb3oBaHns
24 «)XnBOI» 0TNevYaToK, 3aperncTpUpPoBaHHbI ONTUYECKUM GECKOHTAKTHbIM MEeTOL0M
25—-27 3apesepBuposaHo MK 37 gna ganbHeiwero ncnoib3oBaHna
28 [Opyroii
29 HewnsBecTHbIl

8.3.19 Mone «lUnpuHa n3obpaxeHus»

[JaHHoe 2-6aiiToBoe Mnosie AO0/MKHO UCNOMb30BAaTLCS AN1A YKa3aHusa uncna nuKcenen, cogepxallmxca B
rOPV30HTA/ILHOW IMHUK NepesaBaeMoro U306pakeHus.

8.3.20 MNMone «BbicoTa n3obpaxeHns»

[JaHHoe 2-6aiiToBoe nose A0/MKHO UCMONb30BATLCS 4151 YKa3aHUsa uncna ropu3oHTasIbHbIX JINHWIA, co-
JepXaLimxcs B nepejaBaeMomM 1306paxeHnn.
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8.3.21 MNMone «[lnvHa faHHbIX N306paxeHna»

[aHHoe 4-6aliToeoe nosie AO/HKHO COAepXaTb AJIMHY (YMCNo 6aTOB) CXaTbIX UM HecxKaTblX AaHHbIX
N306paxeHns, cogepxalinxcsa B JaHHOM npeacTaBneHun. [ivHa AaHHbIX N306paxeHns ucnosnb3yeTcs Ans
nepexofa yepes cxartble JaHHble N306paXeHNS Ha NepBblil 6aiNT B 610K «0ONOMHUTE/IbHbIE AaHHbIE» WX HA
cnepywollee npeacrasfieHune.

8.3.22 MNone «[laHHble n306paxeHns oTneyaTka nanbuayYnagoHu»

[laHHoe none [o0/MKHO cofepXaTtb faHHble YepHO-6en10ro n3o6paxeHns, oThopmaTMpoBaHHble 1 3anu-
CaHHble B COOTBETCTBUM C YKa3aHHbIM a/irfopyuTMOM CXaTusi M306paxeHus.

8.4 Bnok «ononHuTeNnbHble faHHble»

8.4.1 Ha3HauyeHue 610Ka «[JONONHUTENbHbIE AaHHbIE»

Bnok «[JononHuTenbHble AaHHbIE» WCMOMb3YIOT A8 BBOAA AO0MNOMHUTENbHOW MHopMaumu, koTopas
MOXeT 6bITb BOCTpebOBaHa ycTpoicTBamMmun 6uomeTpuyeckoii ngeHTuukaumm. JamHa gaHHoro 61oka gomkHa
0CTaBaTbCst MUHUMA/IbHOW, T.K. OH YBENIMUMBAET 06BbEM [JaHHbIX, XpPaHALLMXCs B 3anucu. bnok «JononHuTens-
Hble flaHHbIe» AN1A KaXKA0ro npefcraBneHns nasbla AO/HKEH CriefjoBaTb HEMOCPEACTBEHHO 3a CTaHAAPTHLIMU
JaHHbIMU N306paxeHns faHHoro npefcrasnexHns. Kaxgoe npeacrasneHne nasabua MOXeT 6biTb AOMNOHEHO
HEeCKONbKMMY 061aCcTAMU A0NOSTHUTENbHBIX AaHHbIX. HAMBUAYyansHble nons «[AnvHa o6nactv 4onofHTe Nb-
HbIX fJaHHbIX» UCMOJb3YIOT B KAYECTBE UHAEKCOB AJ151 MOUCKA AOMNONHUTENbHbIX AAaHHbIX.

MpumevyaHune — [ONONHWUTENbHbIE AAHHbIE MOTYT UCMO/Ib30BATLCS TOSIbKO COBMECTHO CO CTaHAAPTHOI ya-
CTbl0 3anncu n306paxeHuns.

O6nacTb AOMOSHUTENbHBIX AaHHbIX NMpedycMaTpuBaeT BO3MOXHOCTb BK/IOUEHUS B hopmMaT n3obpaxe-
HUS AaHHbIX pa3paboTuvka, HO 3TO He nojpasymeBaeT aflbTepHATMBHOrO NpeAcTaBfeHNs AaHHbIX, KOTopble
MOTryT 6bITb NPeACTaBNEHbI OTKPbITbIM CNOCO60M B COOTBETCTBUM C HACTOSALMM CTaHAapTOM. Lienbio HacTos-
Lero cTaHgapTa siBnseTca obecneyeHne COBMECTMMOCTU AaHHbIX.

8.4.2 CTpykTypa 6n10Ka «[1onoNHUTENbHblIE AaHHble»

8.4.2.1 TMone «Kog ngeHtTudmkaumy tuna 061actu 4ON0O/THUTE bHBIX AaHHbIX»

[OnvHa nonsa «Kop naeHtTudmnkaumy Tmna o6nact 4ONOSTHUTENbHBIX AAaHHBIX» A0/HKHA COCTaBAATbL ABa
6alita. [laHHOe nosie AO/MKHO codepxaTb hopmat 06/1acTv A4ONOSTHUTESbHBIX AaHHbIX, €C/IM Takas 061acTb
npucyTcTByeT. HyneBoe 3HayeHne ABNSETCA 3ape3epBUPOBaHHbLIM U HE LO0/HKHO MCnonb3oBatbes. Hynesoe
3HayeHWe B NepBoM 6aiiTe ¢ nocreayrowmM HEHYNEBLIM 3HAYEHMEM BO BTOPOM AOJ/HKHO 03HauyaTb, Y4TO (op-
Mat 06,1acTy AOMOSTHUTENbHBIX AaHHbIX ONpefesieH B HACTOSILLEM CTaHAapTe; Ha AaHHbI MOMEHT YCTaHOB-
NeHbl TOSIbKO hopmatbl CerMeHTaLmmu, aHHoTaumMm n komMmeHTapus (cMm. 8.4.3—8.4.5). HeHyneBoe 3HayeHue B
nepBoM 6aliTe [O/KHO 03Ha4YaTb, YTO hopMaT AONOMHUTENbHbLIX AAaHHbIX 33[aeTCA U3rOTOBMTE/NIEM C KOAOM,
o6CcnyxumBaemMbiM U3rotosutenemM. Kogpl ngeHtudukaumy tuna ob6nactv AONONHUTE bHbIX AaHHbIX NpuBese-
Hbl B Tabnuue 11.

Tab6nuuya 11— Kogbl ngeHtudmkaymm tuna o6nactn 4ONOMHUTENbHbIX faHHbIX

MepBblii GaiAT Bropoii 6aiit aoeHTuchvkauys
0x00 0x00 3ape3epBuposaHo MK 37 4ns ganbHeiwero ncnonb3oBaHms
0x00 0x01 CermeHtayms
0x00 0x02 AHHOTaUuA
0x00 OT 0x03 no OxFF KommeHTapwuii
Ot 0x01 po OxFF OT 0x00 pgo OxFF JononHuTenbHble AaHHble, YKa3biBaeMble N3roToBUTENEM

8.4.2.2 None «[invHa 06n1acTu AONO/THUTENbHBIX faHHbIX»

[nvHa o6nacTtn AoNoMHUTENbHBIX AaHHbIX J0/MKHA OblTh 3anucaHa B fByX baiitax. [laHHOe 3HauyeHue
npUMeHseTcsa 419 nepexoja K crieAylowemy nomo naeHtugukanum tmna obnactv 4ON0NHUTENbHbIX AaHHbIX
B TOM cfnyyae, eciv nogcucteMa CpaBHEHUs He cnocobHa fewndposBaTb WM UCNOAb30BaTh 3TW AaHHbIE.
[aHHoe none (4 6aliTa) cogepXuT uncno noneli «AnnHa 06n1acT 4ONOSHUTENBHBIX AaHHbIX» 1 nonein «Kon
naeHTudukauuy Tuna 061acTv 4ONONHUTENbHbBIX AAHHBIX».

8.4.2.3 Mone «O6nacTb JONONHUTENBHBIX JaHHbIX»

[aHHoe none onpegenserca n popMaTmpyeTcs B COOTBETCTBUM C KOLOM UAEHTUUKaLWUM TUNA, UCTO/b3Y-
eMbIM 060pyAoBaHMEM, CO34aloLLMM 3annchb N306pakeHNs oTnevyartka nanbua unv obwmmn hopmaramm gonon-
HUTE/bHBIX laHHbIX, COfepXallmxcsa B HACTOSALLEM cTaHfapTe A4/ CerMeHTauun, aHHoTaumnm 1 KOMMeHTapus.
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8.4.3 ®dopmart faHHbIX O cermeHTayunmn

Ecnu koa ngeHtudmkaumm tuna o6nactM A0NONHUTENbHBIX AaHHbIX paBeH 0x0001, To o6nacTtb Ao-
MOJTHUTEJIbHBIX [laHHbIX COAEPXUT AaHHble 0 CerMeHTaLumn 1 Ka4eCTBe Kaoro cermMeHTa otnedarka nasbla,
3aperncTpUpoOBaHHOrO KOHTaKTHbIM MeTofoM. O65acTb AOMOMHUTENbHbIX AAaHHbIX COAEPXUT 3HavyeHue no-
Kasarensi TOYHOCTU PacrnosIoKeHNss CerMeHTUpPOBaHHOro (bIX) nanbua (eB) B paMKax OAHOro u3obpaxeHus
HECKO/IbKUX OAHOBPEMEHHO 3apervcTprMpoBaHHbIX NasbLeB, AaHHble O KauyecTBe M306paxeHus Kaxgoro u3
CEerMeHTVPOBAaHHbIX NasibLEeB W PacrofiOXEHUN KaX[O0ro U3 CErMEeHTOB U306paxeHns oTAe bHbIX NanbLes.
MepeyeHb 06513aTeNbHbIX NONEN ANA 061acTV AONONHUTENBHBIX AAaHHbIX, COAepXalLlell JaHHble 0 CermeHTa-

unn, npuBeseH B Tabnuue 12.

Tab6nunya 12— [aHHble O cerMeHTauun

Mone

MpeHTudpukatop  anroputma
OLLEHKM KayecTBa cermeHTaumm
n ungeHtudukatop paspabor-
4nka anroputma

MokasaTenb kayecTBa CermMeH-
Tayum

MpeHTudukaTop  anroputMa
OLEHKM KauecTBa u306paxe-
HUS OTnevaTka nanabla u UAeH-
TucpukaTop paspaboTuvka an-
roputMa

Yuncno cenneHtoe

HaunmeHoBaHune nansua
lNoka3aTtenb kKayecTtBa

ar n306paxeHus oTnevat-
S nasbua

«  Yucno nap koopauHaT

§

uT

KoopauHata X
(ropu3oHTanb-
Has oCb)

KoopauHata Y
(BepTrkanbHas
|<o ocb)

OpwueHTauusa nanbua

Pasgen

8.4.3.1

8.4.3.2

8.4.3.3

8.4.34

8.4.3.5.2

8.4.3.5.3

8.435.4

8.43.54.1

8.4.3.5.4.2

8.4.3.5.5

AnvHa
(6aiiT)

AonycTumsbl e
3HaueHus

Ot 0 go 100, 254 vm
255

Ot 0x0000 o OXFFFF

OT 0x0000 g0 OXFFFF

0.1.2.3.4,255
OT0p0 10

OT 0 go 100, 254 wn
255

Ot 2o 99

OT10p[02161

0OT0 g0 216- 1

OT 0 po 255
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Mpumeyauue

MpeHTudpnkatop paspabotynka an-
roputma npucsavisaetcs MABI.

NpeHTudmkatop anropntma OLEHKM
KayecTBa cCermMeHTauuu npucsanBa-
eTca paspaboTunmkom (MoOXeT ObiTb
3apeructpuposaH MABI no xena-
HUio paspaboTumka)

254 — nokasaTenb KauecTBa OTCyT-
cTBYET;

255 — owmnGKa nNpwu BbIYACTIEHUM MO-
KasaTens kayectsa

MpeHTudmkatop paspabortunka an-
roputma npucsamsaetcst MABM.

NpaeHTUdUkaTop anroputma oueHKu
KayecTBa M3006paxeHus oTnevartka
nanbua npuceanBaeTcs paspaboT-
ynkom (MOxeT 6bITb 3aperncTpmpo-
BaH MABI no xenaHuto paspaboT-
ynka)

Cm.Tabnuuy 6

254 — nokasartenb KayecTBa OTCYT-
CTBYET;

255 — owwmbka npu BblYUCNEHUN NO-
Kasarens Kayectsa

[oMXHO npucyTcTBOBaThL 2 MM 60-
nee nap KoopavHaTt
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8.4.3.1 Mone «VgeHTndmkaTop anropMtMa OLEHKN KavyecTBa CerMmeHTauum n naeHTudukatop paspa-
60TYMKa anropuTma»

3HayeHve cermeHTauun AO/KHO ObiTb MHTEPMPETUPOBAHO C YYETOM MeToAa, KOTOPbIA NpUMeHANCca ans
OLEHKV NPaBW/IbHOCTU CerMeHTauum.

B cnegytowmx yeTbipex 6aiitax JO/MKEH codepxartcsa naeHTudukaTop anroputma OLEHKN kayecTBa cer-
MeHTaumMn n naeHtudnkatop paspabortunka anroputma. MaeHtudmkatop paspabotyvka asroputMa OLEeHKW
KayecTBa cermeHTaLuy NpeAcTaB/ieH YAC/IOM B 16-6MTOBOM dhopmaTe, NPUCBOEHHbIN paspaboTunky MABIT.
MocnepHve aBa 6aiiTa fO/MKHBI COAEPXaTb MAEHTU(UKATOP allropuTMa OLLeHKU kavecTBa cermeHTauuu. [aH-
Hoe roJsie JO/MKHO cogepXarb ABOMYHOE NpeAcTaB/ieHne LeloynC/IEHHOro KoAa NpoaykKra, AonyCcTuMble 3Ha-
yeHnsa — oT 10 65535. [laHHOE 3HAYEHME NPUCBaMBAETCA pPa3paboTUYMKOM a/IropuTMa, KOTOPbIA Takke MOXeT
3apernctpupoBatb ero B MABIM. 3HauyeHne 0x00 kaxzoro U3 3Tux 6aiiTOB yka3biBaeT Ha TO. YTO UAEHTUU-
kaTop paspaboTunka anroputma v AeHTMUKaToOP anropuTMa OLEHKM KayecTBa CerMeHTaLuy Hen3BecTHbI.

8.4.3.2 None «lNoka3artesb KayecTsa CermeHTaLumn»

[laHHoe nosne [O/MKHO cofepXaTb 3HaYeHne NpaBu/IbHOCTU PACMONOXEHUSA CETMEHTUPOBAHHOIO Nasib-
ua. laHHoe nosie JO/KHO coAepxXaTb ABOUYHOE NpeAcTaB/eHne Le/ounMCcIEHHOro nokasares Kayecrsa cer-
MeHTaunu ¢ 4onycTuMbIiM 3HadyeHrem ot 0 4o 100. 3HayeHne 254 yka3biBaeT Ha OTCYTCTBME Nokasaresis Kaye-
CTBa CerMeHTauuu, a 3HavyeHve 255 ykasbliBaeT Ha Hanmyne ownobKu Npu onpegeneHnn nokasarens kavecrsa
cerMeHTauymu.

8.4.3.3 Mone «MaeHTnchrkatop anroputMa OLLEHKN KauyecTBa M306paxeHus otnevaTka nanbua u aeH-
TudmkaTop paspaboTumka anropurmar

3HaveHnsa KayecTBa 6MoMeTpuyeckoro obpasua A0/MKHbl 6bITb MHTEPMNPEeTUPOBaHbl C y4eTOM MeToa,
KOTOPbIA NPUMEHANCS A5 OLEHKN KayecTsa.

B cnegyowmx yeTbipex 6aiiTax JO/MKEH cofdepxarca MAeHTUMKATOp anroputma OLEHKM kayecTBa
n3obpaxeHnsa oTnevaTka nanbua v ngeHTudukaTop paspaboryvka anroputma. Nepsble ABa 6aiiTa [OMKHbI
cofepxaTtb ngeHTudmkaTop paspaboTyvka anroputMa OLEHKM KayecTBa M306paxeHus oTneyaTka nanbua.
MpeHTudmkatop paspaboTumka anroputMa OLeHKM KauyecTBa U3obpaxkeHnsa oTnevyartka nasbla npegcrasieH
yncnom B 16-6utoBOM chopmate, MPUCBOEHHbIN paspaboTunky MABI. MocnegHve gBa 6aiTa AO/MKHbI codep-
XaTtb nageHTudnkKaTop anroputMa OLEeHKN KayecTBa M306paxeHus otnevatka nasabua. [laHHoe none fo/mMKHO
cofiepxaTb [BOMYHOE NpefcTas/ieHne LLesIoUYNC/IEHHOTO Kofa NpoAdyKTa, AonyCcTUMbIe 3HavyeHus — oT 1 Ao
65535. [laHHOE 3Ha4YeHVe npuceavBaeTcs pa3paboTUMKOM anroputma, KOTopbI Takke MOXET 3aperncTpupo-
BaTb ero B MABI. 3HaueHne 0x00 Kaxzoro u3 aTux 6aiiToB ykasblBaeT Ha TO. YTO UAEHTU(UKATOP pa3paboT-
yrka anroputma u naeHTUgrUKaTop airopuTMa OLEHKN KavyecTBa HEU3BECTHBI.

8.4.3.4 Mone «4uncno cermeHToB»

[aHHoe ofHobGaliTHoe nose AO/MKHO CofepXaTb YAC/IO NOCNEeAYOLNX CETMEHTOB OTNEYaTKOB NasbLeB.
Ecnun npepgctasneHo nsobpaxeHue oTtrneyaTka HECKOSIbKMX OHOBPEMEHHO 3aperncTpupoBaHHbIX NasibLEes,
TO MOS0 AO/MHKHO ObITb NPUCBOEHO 3HavyeHno 0. B crniyyae owmnbkn AaHHOMY MO0 AO/HKHO GbITh MPUCBOEHO
3HauyeHue 255.

8.4.3.5 ®dopmart faHHbIX O cermMeHTe

8.4.3.5.1 O6LWNe NonoxeHns

CnegytwoLine nons Ao/HKHbI MPUCYTCTBOBATL 415 K&XA0ro NpeAcTaB/eHHOro n3o06paxeHns cermeHTnpo-
BaHHOro nasnbua. Kaxablii cerMeHT fo/MKeH onpefensaTbCa HavMeHOoBaHWeM nasnbla, kayecTBOM n3obpaxe-
HUS. YNCIOM TOYEeK, UCMOJIb30BaHHbIX A1 ONpejenieHns CerMeHTa, 1 KoopanHatamu Kaxaon Toukn. B cnyyae
C NPAMOYTOMIbHBIMU TPaHUYaLLMMU SYeiKaMu NMPUMEHSETCS YeTblpe TOUKWU, U NPAMOYTOMIbHUK JO/HKEH ObITb
KOMIIMHeapeH ocu nasbLa.

8.4.3.5.2 None «HanmeHoBaHne najbua»

MepBblli 3NEMEHT AaHHbIX KaXX40ro cerMmeHTa ykasbiBaeT Ko NasibLa, B COOTBETCTBUM C Tabnuuei 6.

8.4.3.5.3 MNone «[Noka3atenb kayecTsa M3obpaxeHns oTnevaTka nasbLa»

BTopoii 6aiiT fo/mkeH NpeAcTaBnsATb CO60l KONMYECTBEHHOE BbipaXEHWE OLLEeHOYHON XapakTepucTuku
CpaBHeHua 6uomeTpuyeckoro obpasua. laHHoe 3HayeHne BblYMCNAETCA Npu MOMOLLM anropntMa, ycTaHoB-
nexHoro B 8.4.3.3. [laHHOe nosie AO/HKHO cofepxaTb nokasaTesib KayecTsa U306paxeHus ¢ onycTUMbIMU
3HayeHusAMun ot 0 go 100. Yem Bbile 3HaYeHWe nokasaTesnsa kavyecTBO, TEM Jlyylle KayecTBO M306paKeHus.
3HaueHne 254 yka3blBaeT Ha OTCYTCTBME MoKasaTens kayecTsa nM3obpaxeHus, a 3HayeHne 255 ykasbiBaeT Ha
Hasmume oLWmn6BKM Npu onpefeneHnn nokasarens kayecTsa N3obpaxeHus.

8.4.3.5.4 Mone «4ucnio nap KoopauHaT»

TpeTuit 6aliT fJOMKEH YCTaHaBAMBATL YAC/IO TOUEK WU BEPLUMH, NCNOb30BaHHbIX A/151 OXBaTa CermeH-
TUPOBAHHOTO M306paxeHns. Ecnyn cerMeHT 0XxBayeH MHOTOYrosibHUKOM C YMCIOM CTOPOH N. TO AaHHbI 6aiiT
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[O/MKEH cofepxaTb 3HavYeHne 13 gnanasoHa ot 4 o 99. Hambonee yactbiM criyvyaeM ABASETCHA 3HaYeHue 4,
0603HavaloLLee NoOBepHYTbIV NPAMOYrObHUK.

MocnepoBaTeNbHOCTb BEPLUMH AO0/KHA ObiTb ykas3aHa COracHO UX CrefoBaHWio Apyr 3a ApYrom o
nepvMeTpy MHOTOYroJibH1Ka Mo YacoBO, NGO NPOTMB YACOBOM CTPENKY.

[lBe BepLUMHbI He JOMKHBI pacnonaraTbCs B O4HOM U TOM e MecTe. CTOpOHa MHOroyronbHvka, 0603Ha-
YeHHas nocnefHUM NnoAnonemM v nepebiM NOANOSEM, O/HKHA 3aBepLlaTb MHOTOYrosIbHUK. MHOToyronibHUK 4011-
XEH npeAcTaBnsATb CO60M NPOCTYHO, NAOCKY0 hUrypy, CTOPOHLI KOTOPOI HE NepecekarTCs U He UMEKT paspbl-
BOB. Kaxaas BepLuMHa NPSMOYroflbHUKA WU MHOTOYroNbHMKA AO/MKHA ObITb NpeacTaBneHa napoli KoopauHaT.

8.4.3.5.4.1 MNone «KoopguHaTa X (ropv3oHTasibHas oCb)»

B nByx 6aiiTax faHHOrO Nons AO/MKHO COAEPXATbCS TOPU3OHTANIbHOE CMELLEHNE NUKCenein Bnpaso oT
MNCXOAHOTO NOMIOXEHWA (BEPXHWUIA NeBbI yron n3obpaxeHns).

8.4.3.5.4.2 MNone «KoopguHaTa Y (BepTuKanbHas OCb)»

B aByx 6aliTax faHHOro Noss AO/HKHO COAEepPXaTbCA BEPTUKA/IbHOE CMELLEHUE NUKcenel BHU3 OT uc-
XOAHOro MoMoXeHna (BEPXHWIA NeBbIi Yron n3obpaxeHns).

8.4.3.5.5 Tlone «OpueHTauma nanbua»

[aHHoe ofHOGaiiToBOE Nosie AO/HKHO COAEPXATb 3HAUYEHWE yrnia MexXxay NPOoAO/IbHOW OCbl nanbua u
rOPU30OHTasIbHON OCbi0. 3aKOAMPOBAHHOE LIe/IOYNC/IEHHOe 3HAaYeHne fO/MKHO NpeacTaBNsaTb co6ol husmye-
CKYI0 OLIEeHKY yr/ia B rpagycax, pasgesneHHyto Ha 1.40625 = 360/256. MpogonbHasa ocb NanbLa UMeeT NOSIoXM-
Te/bHble 3HAYEHMA B HaMpaB/ieHNM OT MexdanaHroBbIx CrMboB 40 KOHUMKa nasbua. Ha pucyHke 5 nokasaHo
n3MepeHune opuveHtauum nansues 07. 08. 09 n 10.

ny
PucyHok 5 — OpueHTauus nanblieBs AfA OCYLLECTBIEHNS CeTMEHTaLMN

8.4.4 dopmart AaHHbIX aHHOTaLUK

Ecnu kof unaeHTudmkauum Tna obnactv [ONOJSHUTENbHBIX AaHHbIX paBeH 0x0002. To o6nacTb A0-
NOSTHUTENbHBIX AAHHbIX COAEPXUT aHHOTALMOHHYI0 MHdopMauuio. laHHblil hopmat npefHasHaveH 4as xpa-
HeHVs [OMNONHWUTENbHOW UHdOpMaLuyM 06 oTnevyaTkax NanbLeB, cofepXalmxcs Ha 60/bLKX N306paxeHu-
AX 0TrneYaTKoB NasnbLeB (HanpvmMep, N306paxeHne 04HOBPEMEHHO 3aperncTpMpoBaHHbIX ABYX WU YeTbipex
nanoues). NepeyeHb 06si3aTesbHLIX MONeEW ANA 06/1aCTM AONOMHUTENbHBLIX AaHHbIX, COAEepXallei aHHoTa-
uun. npusefeH B Tabnuue 13.

Tabnunuya 13— [laHHble aHHOTaUW

[Jonyctimbie

Mone Paznen [AnvHa (6aiiT) SHAUCHVIS

MNpumevaHve

Yucno aHHOTaLMiA 8.4.4.1 1 Ot 1p04 —
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OkoHuaHue Tabnuubl 13

[Jonyctumble

Mone Paspgen [nvHa (6aiiT) SHAYCHS! MpumeyaHve
HanmeHoBaHue 8.4.4.2 1 OT 0 go 10; CMm. Tabnuubl ¢ 6 No 8
g < nanbua oT 13 o 15;
2 5 oT1 40 go 50;
3 g ot 20 go 36
E I Kog 8.4.4.3 1 OT1lp02 0x01 — aMnyTVWpOBaHHbI nanew,
3° aHHoTauun 0x02 — HenpurogHoe n3obpaxe-
Hne

8.4.4.1 MNMone «Yuncno aHHOTaL WA

[aHHoe ofHO6aiTHOE Nose AO/MKHO cofepXaTb YNCNO0 NOCeAyoLNX aHHoTaumWA. Kaxaas aHHoTaums
COCTOUT U3 A,BYX 3N1€MEHTOB MHopMauun.

8.4.4.2 None «HanmeHoBaHne nasbLia»

[aHHoe ofHOGaliTHOe nosne A0/MKHO cofepxaTb KO HavMeHOBaHWS nasbla, B COOTBETCTBUM C Tabnu-
uamun 6—8.

8.4.4.3 Mone «Kof aHHOTauum»

[aHHoe ogHo6aliTHOe none Ao/MKHO copepxaTb kof 0x01 Ans amnyTMpOBaHHOIO nasbua, u kog 0x02
ONA nepeBA3aHHOro nasbla Wiy nanbua, 0TneyaTok KOTOPOro HEBO3MOXHO 3apernctpupoBaTb No Apyrum
npuyrHam.

8.4.5 dopmaTt KOMMeHTapusa

Ecnn kof npgeHTudmkauum tuna obnact AONOSHUTENbHBIX AaHHbIX paBeH 0x0003. To obnacTb Ao-
NOSIHUTE/TbHBLIX AaHHbIX COAEPXUT MHdopmaumio B Buae ASCII TekcTa, CBSI3aHHYIO C 3aperMcTpUpoBaHHbIM
n306paxeHnem Unn cybbeKTOM, NpefocTaBmBLIMM M306paxeHne. KOMMeHTapuii BHOCMTCS onepaTopoM, Ko-
TOPbIA co3gaeT 3anucb oTnevyartka nanabla unn nagoHn. Hynesoi cumBon Ha koHue cTpoku ASCII He HyXeH,
T.K. yKasaHa gnvHa.

9 3aperncTpupoBaHHbIli ngeHTudukaTtop Tuna opmarta

Peructpauus, npegctaBneHHas B Tabnuue 14, 6blna ocylwecTB/ieHa PerncTpauyoHHbIM OpraHom
EC®OB[ (cm. MICO/M3K 19785-2) Ans naeHTudumkaumm dopmara 3anmcu n3obpaxeHus otneyartka nanbLa.
Bnagensuem chopmarta sisnsetca MCO/M3IK CTK 1/MK 37. 3apeructTpnpoBaHHbIil naeHTudukaTop Bnagensua
thopmaTta — 257 (0x0101).

Tabnuuya 14— VaeHTndukatop Tuna popmata

WpeHTudmkaTop Trna popmata

BBIEC®OB] KopoTkoe vnvsi MonHblli ngeHTUdUKaTop o6bEKTa

7 (0x0007) finger-image (iso registration-authority cbeff(19785) organization®) 257
bdbs(0) finger-mage (7)}
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MpunoxeHune A
(o6a3aTenbHoe)

MeToponoruna MCMNbITaHWIA Ha COOTBETCTBME

A.1 O6uime NONOXEHNUS

HacToswwmii ctaHgapT onpegensieT gopmaT o6MeHa 6OMEeTPUYECKMUN JaHHbIMWU AN XpPaHeHWs, 3anucu n nepe-
[laun OflHOTO MMM HECKOMbKMX NpeAcTaBneHunii nanbLues u/vnv nagoHein. Kaxaoe npeactaBieHne HauvHaeTCs ¢ 3arosioBka
3anucu, cogepxallero nHopmaumio o TekyleMm npeacrasneHnn. Hacrtoslee npunoxeHne onpegensieT ucnbiTaHus ans
NPOBEPKN KOPPEKTHOCTM 3amnncu.

Llenb HacTosLero ctaHgapTa He MOXeT 6bITb NOTHOCTbLIO AOCTUTHYTA 0 TEX MOp. Noka 6uomeTpuyeckne NPoayKTbl
He NpoiifyT MCNbITaHWsA Ha COOTBETCTBUE Tpe6GoBaHUsIM HacTosilero ctaHgapta. CooTBeTCTBMe peanusaunii Tpe6osa-
HUAM ABNSIETCA HEO6XO4MMbIM YCOBMEM ANA obecneyeHns B3avMOAENCTBUA Mexay peanusauusamu; no aTol npuynHe
cylecTByeT Heo6XxoANMOCTb pa3paboTkm CTaHAapPTU3NPOBAHHON METOA0M0TMN UCMbITAHUI HA COOTBETCTBUE, TECTOBbIX
yTBEPXAEHWUI U METOANKN UCMbITAHNA NPUMEHNTENbHO K KOHKPETHbIM 6MOMETPUYECKUM MOAA/IbHOCTAM, PACCMOTPEHHbIX
B CTaHAapTax komnaekca MCO/MIK 19794. TecToBbIMU yTBEPXAEHUAMU NpoBepsieTcs 60/bluas YacTb Tpe6oBaHuii Ha-
CToALLero craHjapTa, U COOTBETCTBME pe3y/ibTaToB, NOJlyYEHHbIX C MOMOLLbIO TECTOBbIX HA6OPOB, NokasbiBaeT CTeNeHb
COOTBETCTBUSA peanusaunii HacTosWwemy cTaHAapTy. Bce aTo BAsieTcs CTUMYNUPYOLWUM hakTopoM 418 pa3paboTku faH-
HOIl MeToA0/10r1N NCNbITaHW Ha COOTBETCTBYE.

HacTosiuiee npunoxeHne npejHasHauyeHo A4ns onpefeneHust 31eMeHTOB MeTOA0/1I0TMN UCMbITaHWl Ha COOTBEeT-
CTBME. TECTOBbIX YyTBEPXAEHWUI U METOANK UCMbITAHWUI MPUMEHNTENBHO K HACTOALWEeMY CTaHAapTy.
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MpunoxeHne B
(o6sA3aTenbHoe)

CepTudrkauusi 6MOMeTPUYECKNX CKAHEPOB

B.1 Cneuyndukaynsa kayectsa n3ob6paxeHna 4na aBToMaTU3MPOBaHHON CUCTeMbl ngeHTudrKaLmm no
oTneyaTtkam nanbues (ACLNOIM)

B.1.1 O6wue NnonoxeHns

HacTtosiwasa cneyudukaumsa npuMeHuma K: «6noMeTpuyeckum ckaHepam oTneyaTkos NasbLes» (CUCTEMbI CKaHUPO-
BaHWA 1 peructTpauyumn oTneyaTkos nanbLesl] B 4 poBom Buje, B TOM YMUC/IE C UCMOMb30BaHWEM CKaHEPOB MallWHONNC-
HOrO TeKCTa, HanpumMep, KapToYHble CKaHepbl), U K «MpUHTEpamM 0TneyaTkoB nasbLes» (CUCTeMbI, NCMOMb3YIOLWNe NPUHTEp
ANs neyaty UM pPOBbLIX N306PaXeHNI 0TNeYaTKoB NasbLEeB Ha NevYaTHO ocHOBe). [laHHble cneundmkalmm obecneymsarT
KpuTepumn Ans obecneyeHns kayecTBa NnosyyaeMblX N306paxeHnii ¢ 6MOMETPUYECKNX CKaHEepPOB OTNeYaTKoB MasbLes 1
NPUHTEPOB, KOTOpbIE Nofy4YalT/co3halT n3obpaxeHnsa oTneyaTkos nanbues ns/s ACUON.

Linchposble n3obpaxeHns, 3aperncTpupoBaHHble Mpyu NOMOLLK 6MOMETPUYECKOro ckaHepa, A0J/DKHbI 06najaTb Ao-
CTaTOYHbIM KA4eCTBOM /151 06ecneyeHns: CpaBHEHNS 0TNeYaTKkoB NasnabLes AN NPUHATUA pelleHus 06 naeHTudrkayum,
Knaccmgukauum otneyaTkosB nasabLeB, aBTOMaTUYeCcKoro o6HapyXeHus Npu3HakoB 1 obecneveHns aghPeKTMBHOIO Momc-
ka no ACWOTI. lMpouecc cpaBHeHNa OTneYaTkoB nanbleB TpebyeT HanMuus usobpaxeHnit BbICOKOro kayectsa. Menkue
AeTanun Kak nopbl Wav eABa 3aMeTHble rPebHN MOryT CbirpaTb BaXHYI0 pPofib B Npouecce cpaBHeHus. [na npoBegeHus
cpaBHeHuss BACKOTN. aHanusatopsl 6yayT o6pabaTtbiBaTb LU pOBblie N306paXeHns 0TCKaHMPOBaHHbLIX OTNeYaTKoB Nasb-
LeB. HO B ONpefesieHHbIX C/y4Yasx Takke A0/HKHbl 6yAyT NPUHMMATb U KUCNO/b30BaTh HaneyaTtaHHble U306paxeHuns oT-
nevyaTkoB nasbLes. Hanpumep, HEKOTOPble UCNOTHUTENN MOTYT NeyartaTtb KapTbl C 4aHHbIMU, MOYYEHHbIMU MPU NOMOLLK
61MOMeTPUYECKMX CKAHEePOB OTNeYaTKoB nanbLes, A8 ux nepegaun B ACYOI. [laHHble neyaTHble konuu 6yayT nonyde-
Hbl MPU NOMOLLM MPUHTEPOB, CoAepXalmx ONTUMNU3NPOBaHHbIE ANA OTNeYaTkoB NanbLeB anropuTMbl nevatn. OCHOBHO
hyHKUME NPUHTEPOB SIBNAETCA CO3faHne nevyaTHbIX KOMUiA LMPOBbIX OTNEeYaTkoB nasblLeB HaTypasibHOW BenYnHbI,
4yTo 0becneunBaeT 4OCTATOUHOE Ka4yecTBO Nevatn 4ns NpoBeAeHNs npoueaypbl CpaBHeHNUs oTnevaTkoB NasabLes, TO ecTb
NPUHATUA pelleHna 06 ngeHTudmnkaymm.

TpeboBaHWA K KauecTBY N306paxeHns AN GOMETPUYECKUX CKAHEPOB OTNeYaTkoB NasnbLes npeacTasnieHsl B B. 1.2
n B.1.3. MeTofmnka MCMbITaHWA Ha COOTBETCTBUE AaHHbIM TpebGoBaHUSAM BbIXOAMT 3a PaMKU HACTOSALLEr0 MPUTOXEHUS.
[ocTtyneH npumep cneymndurkauuy ncnbiTaHns, kKoTopas No3BoAsAET NPOBOANUTL UCMbITAHUS HA COOTBETCTBUE AAHHBIM KpU-
TepuaMm kayecTBa n3obpaxeHus [8].

B.1.2 BuomeTpuueckunii ckaHep

BrnomeTpuyeckuii ckaHep AOKEH perncTpupoBaTtb N306paxeHust ¢ BbICOKOW TOYHOCTbIO BOCMPOM3BEAEHNA reome-
TPUYECKUX Pa3MepoB, MesKMX AeTaneil, Xxopolieli pe3kocTbio, paBHOMEpPHbIM pacnpefeneHreM YpoBHel ceporo n nMeTb
AVHaMWUYecKkuii AnanasoH C HU3KUMMW LIYMOBbIMU XapakTepuctukamu. 13o6paxeHns [O/MKHbI ObiTb TOYHbIMU NpefcTaB-
NEeHVAMN NCXOLHbIX OTNeYaTKoB nasbLieB 6e3 Kaknx-mbo 3HaunTeNbHbIX apTedakToB, aHOManunii, NOXHbIX feTanei nam
BUAUMbIX MOCNEACTBUII BOCCTAHOB/IEHUS N306paXeHNsa. BbixogHan yactoTa NpoCTpaHCTBEHHOW guckpeTusauun 6uome-
TPUYECKOTO CkaHepa B HampaB/ieHUM CTPOK U CTONBLOB JaTumka Ao/DKHa HaxoauTbecs B AnanasoHe oT (R-0.01R) go
(R+0.01R) 1 umeTb 8-6MTOBOE KBaHTOBaHWe rpagaunii ceporo (256 ypoBHeii ceporo).

BenununHa «R» gomkHa coctaBnATe Nn6o 500 nukceneit/proim. nn6o 1000 nukcenei/aoiim; B ceptucdukare 6mo-
MEeTPUYECKOro ckaHepa MOXeT 6biTb yka3aHO Kak 0fHO, Tak 1 06a 3HaYeHNs YacTOTbl NPOCTPaHCTBEHHOI AnUCKpeTusaumm.
dakTuyeckoe 3HayeHMe ONMTUYECKOW 4acTOoTbl NMPOCTPAHCTBEHHOW AMcKpeTu3aumum 6MOMETPUYECKOro ckaHepa JOJIKHO
6bITb 60/bLUE UK PABHO BENYUHE «R».

BruomeTpuueckuii ckaHep, npefHasHa4YeHHbIi 41 CKaHWPOBAHWA CTaHAAPTHbIX KapT € oTnevyatkamu AecaTu
nanbues pasmepom 8.0*8,0 AwiiMoB, pasmep paboueil MOBepXHOCTW A0/KEH 6biTb He MeHee 5,0*8,0 atoiiMoB, 4TOGbI
0XBaTUTb BCe 14 3aperncTpyupoBaHHbIX 3/IEMEHTOB, NGO KaXAblii 3aperncTpupoBaHHblii 31eMeHT B BUAE OTAEe/IbHOro
n3obpaxeHns, NM60 04HOBPEMEHHO BCE 3aperncTpupoBaHHble 3/IeMeHTbl B BUAE OAHOr0 n3obpaxenus. B Tabnuue B.1
npeAcTaBneHbl pekoMeHAyeMble pasmepbl PerncTpMpyemMoro n3o6paxeHuns otnevaTka nasnbua, NpUMeHsieMble Kak Ans
CUCTEeM CKaHVWPOBaHWUA KapT, Tak 1 /11 CUCTEM CKaHMPOBAaHWSA KOHTaKTHbIM MEeTOA0M C TEM /INLIb UCK/IOYEHNEM, YTO Npu
CKaHMPOBaHWW KapT NpUoOpUTET oTAaeTCs pa3mMepam KapTbl.

Ta6nuya B.1 — PekoMeHAyeMble pa3mMepbl PerucTpupyemoro n3o6paxeHuns otnevarka nanbla

PexomeHgyemas LpuHa PekomeHayeMas Bbicota
V1306paxeHre .
AONVbI MM oMbl M
OTnevartok nanbLa, 3aperncTpMpoBaHHbIli METOA0M NPOKATKM 1.6' 40.6 15 38.1
OTneyaTok 60/1bLWOro nanabLua, 3aperncTpMpPoBaHHbIA KOHTaKT-
HbIM METO40M 1.0 25.4 2.0 50.8

11 TepMUH «OTNEeYaTok nasnbLa» MoXeT OTHOCUTLCA B AAHHOM MPUIOXKEHUN U K OTNeYaTKy NaZoHu, NosHOMY oTne-
yaTKy lafloHN UNK OTNeyvaTky Apyrux YacTei YenloBEYECKOTo Tena.
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OkoHuaHve Tabnuubl B. 1

PekomeHayemas LuMpyHa PekomeHyeMas BbicoTa
V1306paxeHre

[OIOAMbI W AtoAMbI 1M
OTneyaTok YeTblpex NanbLes, 3aperncTpupoBaHHbIi KOHTaKT-
HbIM MeToAOM (4715 NPOBEPKN Nopsajaka cnefoBaHns) 3.2 81.3 2.0 50.8
OTneyaTok YeTblpex nNasbLeB, 3aperncTpMpoBaHHbI KOHTaKT-
HbIM MeToAoM (AN naeHTudKaLumn No oTnevaTkam naabLes,
3aperncTpMpoBaHHbIX KOHTAKTHBIM MEeTOA0M) 3,2 81.3 3.0 76.2
MonHas napgoHb 5.5 139.7 8.0 203.2
MonosuHa nagoHu 55 139.7 5.5 139.7
NlafloHb «nucatens» 1.75 44.5 5.0 127.0

* CKkaHep NpsiMOro ckaHMpPOBaHUS JO/KEH GbiTb CNOCO6EH 3aperucTpupoBatb He MeHee 80 % NOMHOI ANUHBLI NPO-
KaTHOW Ayru, onpeaesnsiemMoil kak AavnHa 4y oT O4HOTO Kpasi HOITs 0 APYroro.

B.1.2.1 NInHeiHOCTb

B.12.1.1 Tpe6oBaHus

Mpu 3MepeHnn ANCKPETHbIX CEPUI yHaCTKOB C paBHOMEPHbBIM KO3 (NLMEHTOM OTPaXeHUs (Hanpumep, cTyneHva-
TOW MOHOXPOMHOIA LIKasbl), B 3HAUMTE/IbHOW CTeNeHn NoKpbiBaKLLell fuana3oH ceporo 6MoMeTpuYeckoro ckaHepa, cpej-
Hee 3HayeHue KaxJoro yyacTka Ao/HKHO HaxoauTbca B npegenax 7.65 ypoBHeli ceporo oT IMHUKU perpeccuu, nosy4eHHomn
MeTO[0OM HaVMeHbLUNX KBaApaToB 1 NPoXoAsLleli Mexay 3HavyeHnsAMN Ko hLMeHTOB OTPaXeHUs yuyacTKoB (He3aBucK-
Mas nepemeHHas) ¥ YpoBHSAMU Ceporo, NoNyYeHHbIMU Ha BbixoAe 6MoMeTpnyeckoro ckaHepa (3asucumast nepemMeHHas).

B.1.2.1.2 KpaTkaa uHdopmaunsa

MpeanonaraeTcs, 4TO BCe 06bEKTLI. UCMONb3yeMble NPy BepudukaLuy CoOoTBeTCTBIA cneundukaLmm kayectsa n3o-
6paxeHuns, perncTpupyoTcs 6GMoMeTpuyYecKUM CkaHepoM OTMNeYaTkoB nasblieB, KOTOPbI paboTaeT B IMHEHOM pexume
BBOJA'BbIBOAA. JIMHEHOCTb obecneynBaeT JOCTOBEPHbIE pe3y/ibTaTbl MPU CPpaBHEHWU TECTOBbLIX U3MepeHuii ¢ Tpe6oBa-
HUAMW. Hanpumep, NPOCTPaHCTBEHHO-YACTOTHAA XapakTepucTuka CUCTEMbl B TEPMUHAX MOAY/ALVOHHON nepeAaToyHoli
hyHKUMMN SIBNAETCS, CTPOro roBops, KOHLENTOM SIMHeHbIX cucTeM. JINHEeWHOCTb Takke AaeT BO3MOXHOCTb CpPaBHMBATb
pasnimyHble GoMeTpUYECKMe CKaHepbl 0TNeYaTKoB nasnbLeB NOCPeACTBOM KOHLENTa «obLero s3bika». B HecTaHAapTHbIX
cnyyanx fonyckaeTca NpUCyTCTBME He3HAUYNTENbHOM CrnaXeHHON MOHOTOHHO HEeNMHERHOCTN y CKaHUPOBaHHbIX 306pa-
XEeHUN 06bEKTOB NCMbITAHWIA, Hanpumep, Korga obecneyeHne MHENHOCTY Ha UCMbITbIBAEMOM GMOMETPUYECKOM CKaHepe
ABMISAGTCA NPaKTUYECKN HelenecoobpasHbiM U HETUMUYHLIM C TOUKU 3pEeHUs 3KCnayatauun (Hanpumep, A8 HEKOTOPbIX
61MOMETPUYECKMX CKaHEPOB OTNeYvaTkoB nasnbLes). JIMHEHOCTb He ABASeTCA 06s3aTe/lbHbIM TpeboBaHNeM 4158 pabounx
UM TECTOBbIX CKAHMPOBAaHHbIX N306paxeHWit 0TnevaTkoB NanbLes, 4To obecneunsaeT rM6KOCTb Npu o6paboTke n3obpa-
XeHW B NonbiTke M36aBUTLCA OT HECOBEPLUEHHbIX LIBETOBbIX XapakTepucTuk 06pa3LoB 0TNeYaTkoB nasbLies.

B.1.2.2 F'eomeTpunyeckas TOYHOCTb

B.1.2.2.1 Tpe6oBaHue K Nonepe4yHoMy Hanpas/IEHUIO

Mpy ckaHMpOBaHWM LWITPUXOBOIA MUPbI C BEPTUKANIbHO W FOPU3OHTA/IbHO HanpaBfieHHbIMU NHWUAMKM, abconoTHoe
3HayeHne pasHUlbl Mexay PakTU4eckM 1 U3MepPeHHbIM Ha U300paeHnn paccToAHMEM Mexay napannenbHbIMU TUHN-
AMW He JO/KHO NpeBbiWaTh NPeACTaBNEHHbIX HKE 3HaYeHuii AN He meHee 99 % WCnbITaHWA, NPOBEAEHHbIX B KaX oW
06/1acT U3MEpPEHUs 3aperncTpupoBaHHOrO 3/1IEMEHTA M B KaXA0M U3 [iByX OPTOrOHa/IbHbIX HanpaBaeHniA.

ANa 6UoMeTpUYecKoro ckaHepa c paspellatouieii cnocobHocTbio 500 nukcenei/goim:

Di 0.0007. gnsa 0.00 <X < 0.07.

D £0.01X. ana 0.07 < X < 1,50.

ANns 6uoMeTpuUYecKoro ckaHepa c paspeluatolleli cnocobHocTbio 1000 nukceneii/aoim:

D S0.0005, gnsa 0.00 <X < 0.07.

D S0.0071X. gnsa 0.07 <X < 1.5.
roe D = |Y-X].

X = haKTnyeckoe paccTosiH/e Ha Mupe.
Y = n3mepeHHoe paccTosiHne Ha n306paxeHun.
O. X. Y npefcTasfeHsl B AloiiMax.

B.1.2.2.2 Tpe6oBaHue (NpoA0/IbHOE HanpaseHne)

Mpu ckaHVpPOBaHWU LITPUXOBOW MUPbI C BEPTUKABHO 1 TOPU3OHTANIbHO HANPaB/IEHHbIMU INHUAMU, MakCMMaibHoe
3HayeHve pasHuLbl (B rOPU30OHTA/IbHOM UM BEPTMKA/IbHOM HanpaB/ieHWN COOTBETCTBEHHO) MEXAY PacnosioXeHneMm -
6bIX ABYX To4ek B npegenax 1.5 AloiiMOBOro cermMeHTa, nNpefcTaB/eHHOro N306paxeHust NNHUIA He [O/HKHO MpeBbiwaTh
0.016 gloiimoB ansa He meHee 99 % MCNbITaHWA, NPOBEAEHHbIX B KaXA0W 061acTu n3MepeHns 3aperncTpupoBaHHOro ane-
MeHTa 1 B KaXA0M U3 iBYX OPTOrOHa bHbIX HanpaBAeHuii.

B.1.2.2.3 KpaTkas nHcopmauns

LTpnxoBoi Mupoil sBnseTcs pelietka POKKM, KOTOpas COCTOMT U3 SIMHWIA O4MHAKOBOW LWWWPWHBI U NpOCTpaH-
CTBEHHOTO NPAMOYTO/IbHOrO CUrHasa ¢ YyactoToil 1.0 napa NMHWUIA/MM, C BbICOKO KOHTPACTHOCTbIO U PE3KUMU Kpasimu.
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[laHHas pelueTka Takke NpUMeHsieTcst 418 NPoOBepku co6nlofeHns Tpe6oBaHUs K 4yacToTe NPOCTPAHCTBEHHON AnCKpeTH-
3auun 6rnomeTpryecKoro ckaHepa, ycTaHoBAeHHOro B B.1.2. FeomeTpuyeckas TOYHOCTb B NONEPEYHOM HanpasieHun us-
MepsieTca nonepek n3obpaxaembix IMHWIA peLleTkn POHKW. KOTOpble 0XBaTbIBAOT NpakTUYeCcKu BClo 061acTb perucTpaymm
n3obpaxeHns. TpeboBaHne K 4acToTe NPOCTPaHCTBEHHOW AnckpeTusaunm B 500 nukcenei/goim cooTBeTCTBYET TOYHOCTU
onpegeneHus koopavHat + 1.0 % gna paccTosHuii ot 0,07 go 1.5 groiimos 1 + 0.0007 atiima {1/3 nukcens) gns pac-
CTOAIHWI MeHblUue nnu pasHbix 0.07 gloiima. TpeboBaHMe K YyacToTe NPOCTPaHCTBEHHON AnckpeTusauun B KOOO nukceneii/
[oliM COOTBETCTBYET TOYHOCTW onpegeneHuns koopamHat + 0.71 % Ansa pacctosHuii ot 0.07 o 1.5 fl0iiMOB 1 3HaYeHUo
+0.0005 grolime (1/2 nukcens) ANs paccTOAHWI MeHbLle Wan paBHbix 0,07 gloiima.

[laHHas npoueaypa UMepeHns Takke NpuMeHseTcs A8 NpoBepky Tpe6GoBaHNA K YacToTe NPOCTPaHCTBEHHOW Anc-
KpeTusauumn. yctaHoBMeHHOR B B.1.2.3. FeomeTpuyeckas TOUHOCTb B NPOAO/IbHOM HanpaB/eHUN N306paxeHus nsmeps-
eTcsA BAO/b KaXAOW NMMHUM pelieTkn PoHku. Hanpumep, ANS NpefcTaBfeHHON TOPU3OHTANIbHOW NIMHUN N306paXKeHus,
MaKCcMMasnibHOe 3HauyeHue pasHuLbl Mexay ToYkamu nepecevyeHunss aHHON MHUKN C BepPTUKabHON 1 ropn3oHTanbHOM ocs-
MW. U3MEPEHHOI B HECKO/IbKMX TOUKaX CerMeHTa NMHUM AnuHoii 1.5 floiima, cpaBHWBaETCA C MakCuMasibHO A0NYyCTUMbIM
3HauYeHneM pasHuLbl (aHas0rMYHO AN BEPTUKANbHOW NnHUK). laHHOB TpeboBaHne Heob6Xo[MMO ANS rapaHTum Toro, 4To
nogylkoo6pasHoe nnn 604kooGpa3Hoe NCKaxeHue B OCHOBHOI 06/1acTu nccneAoBaHus, TO eCTb Ha oTnevyaTke OfHOro
nanbua, He CIMLLKOM BesnKo.

B.1.2.3 MpocTpaHCTBEHHO-YacTOTHas xapakrepuctuka (M4YX)

B.1.2.3.1 Tpe6oBaHusa

MN3mepeHune MYX A0MKHO NPOBOANUTLCA NMPU NOMOLLM CUHYCOUAANBHON MUPbI U HAa3bIBATbCSH U3MEPEHUEM PYHKL UK
nepegaun mogynsuum (PriM), 3a ncknueHnem cnyyas, korga 6MoMeTpuyeckuii CkaHep OTneyvaTkoB NasbLeB He MOXeT
nosly4YnTb NPUEMIEMYIO TOHA/NbHYIO XapakTepucTuKy AaHHOro o6pasya: B 3ToM cnyvae A4ns uamepeHuns NMUX Heo6xoanmMo
MCMoMb30BaTh WTPUXOBYIO MUPY U Ha3blBaTb 3TO M3MEPEHMEM YaCTOTHO-KOHTPACTHON xapakTepuctukn (HKX). Mpn ns3-
MepeHumn cuHycomganbHoit MM, ee 3HauYeHUst AO/MKHBI 6bITb 60/bLIE UK PaBHbI MUHUMAsIbHbLIM 3HAYEHUSAM KOHTpacTa,
YCTaHOB/IEHHbIM B Tabnuue B.2 B HanpaBneHuWU CTPOK M CTONGLOB faTyuka v B noboli o6nactn nons o63opa 6Grome-
TpUYeckoro ckaHepa. Mpu nsmepeHnn WTpruxosoii YKX. ee 3HaYeHUst AO/KHbI 6bITb 6OMbLUE MU PaBHbI MUHUMAlbHbIM
3Ha4YeHNAM KOHTpacTa, onpegenseMbiM ypaBHeHuaAMy B.1 unu B.2 B HanpaBneHun CTPOK 1 CTONGLOB AaTunka 1 B 06oii
o6nacti nons o63opa GMOMETPUYECKOro ckaHepa. 3HaueHuss UKX. BbluMcneHHble U3 ypaBHeHuii B.1 n B.2 ansi ctaHaapT-
HbIX HYaCTOT UCMbITaHWIA, NpeacTaBneHbl B Tabnuue B.3.

Ta6nwuua B.2— Tpeb6osaHua Kk ®IM npu MCNOL30BAHUN CUHYCOUAANLHON MUPBI

MuHUManbHoe 3HaueHne KOH- MuHUManbHoe 3HaueHne KoHTpacTa
YactoTta TpacTa A/l GUOMeTPUYECKUX [N 6YOMETPUYECKNX CKaHepoB OT MaKCAMA/IBHOE 3HAYCHME
(nap nuHuiA/ CKaHepoB OTNeYaTkoB nasbles neyaTkos nasibles C paspelaroulei KOHTPacTa
MM} C paspeluatoLeii cnocobHOCTbI0 cnocobHocTblo 1000 nukceneit/
500 nukceneii/goiim [Hoiim
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
0.312 0.536 1.05 npu BCcex 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
MpumeyaHne — WcnbiTaHne Ha yactoTax 7 1 9 nap AMHWIA/MM He siBnsieTca 06sa3aTeflbHbIM, €CNu WabnoHbI

[, aHHbIX 4acTOT OTCYTCTBYHOT B CUHYCOMAASIbHOI MUpe.
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Ta6nuuya B.3— Tpe6oBaHus k YKX npu ncnonb3oBaHWmM WTPUXOBOK MUPbI (AN CTAHAAPTHBLIX YACTOT UCTbITAHWIA)

MUHVMasbHOE 3HaYeHne KOH- MUHMManbHOe 3HaYeHne KOHTpacTa
l-IaCTOTav TpacTa /11 GUOMETPUUECKVX [insi GBUOMETPUYECKMX CKAHEPOB or- MAKCHMASTBHOE SHAYEHIE
/nap nuHwiA/ CKAHEPOB OTNEYATKOB MalbLeB MeyaTKoB NasibLies C paspeluatoLLeit KoHTpACTa

nm) C paspeLlatoLLieil cCnoco6HOCTbIO crnocobHocTbio 1000 nukceneii/

500 nukceneii/aolim Lroiim
1.0 0.948 0.957
2.0 0.869 0.904
3.0 0.791 0.854
4.0 0.713 0.805
5.0 0.636 0.760
6.0 0.559 0.716
7.0 0.483 0.675
8.0 0.408 0.636 1.05 npwu 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
MpumeyvyaHune — Mpu UCNONL30BAHUN WITPUXOBOW MUPbI 06A3aTe/IbHLIM ABMSETCA UCMbITAHNE Ha YacToTax 7

1 9 nap NNHWR/MM.

Hu ogHo 13 3HaveHuit ®MM nnm YKX. BblUMCNEHHOE 4N BCEX yKa3aHHbIX B cneyudukalnm npocTpaHCTBEHHbIX
4acToT, He [J0/1)KHO npeBbiwartb 3HavyeHne 1.05.

MonyyeHHoe Ha BbixofAe M306paxeHne CUHycouaanbHO UK WTPUXOBOM MUPbI HE JOMKHO UMETb 3HAaYNTEeNbHOro
ahhekTa HaNnoXeHns 4acToT.

LUTpuxoBas Mupa MOXeT He cofiepxaTb KOH(EeTHbIX YacToT, CMMCOK KOTOPLIX NpeAcTasfied B Tabnuue B.3; ogHako,
MUpa [O/HKHA 0XBaTbiBaTb BECb AMana3oH NpefCcTaB/IeHHbIX B CMCKE YACcTOT M cofepxXaTtb WabnoHbl MNHWUIA, 61n3kue K
KaXA0i U3 nepeyncneHHslx YacToT. Cnegytolne ypaBHeHNa NCNONb3YOTCSA ANA NOAYYeHUs cneundukaunoHHbIX 3Have-
Huii UKX npu MCnosib30BaHUN WTPYXOBOW MUPbI, COAepXallieli 4yacToTbl, KOTOPblE He NpefcTaB/ieHbl B Tabnuue B.3.

BriomeTpuryeckunii ckaHep ¢ paspeluatoLleit cnocobHocTeio 500 nukceneii/awoiim. ana (= ot 1.0 go 10.0 nap NuHUiA/MM:

YKX = 3.04105E-04 * f 2- 7.99095E-02 * f + 1.02774 . (B.1)
BriomeTpuryeckmnii ckaHep ¢ paspeluatoLeit cnocobHocTbio 1000 nukceneid/awoiim. ans f=ot1 1.0 go 20,0 nap NUHUA/MM:
YKX = - 1.85487E-05«k f3+ 1.41666E-03 * f2- 5.73701E-02 k f + 1.01341. (B.2)

B.1.2.3.2 KpaTkas uHdopmaunsa

[ns oueHkn ®MM B KaxoM 0TOGpaXKaeMoM LabnoHe rapMOHUYECKOl YacTOThl onpeaensieTcsl eAMHCTBEHHAs penpe-
3eHTaT!BHAaA rapmMoHMYeckass MOAynsLMs Npyu NOMOLLM 3HAYEeHW KoHTpacTa obpasua, NoslyYeHHOro u3 AaHHoro wabnoHa.
3HaueHns KoHTpacTa o6pa3La BbIUMCSIOTCS MO YPOBHAM MaKCUMYTia U MUHUMYMa, COOTBETCTBYIOLLUX «TPEeBHI0» 1 CMEXHO
«BMajuHe» B KaX/oM rapMOHU4YeckoM nepuoge. [ CUHYCOMAaNbHOTO N306paXeHNs AaHHble YPOBHN MakcumMyma U MUHU-
MYKW NpeACTaBsOT cO60i YPOBHU CepOoro n3obpaxeHuns, KoTopble Gbinn N0KanbHO ycpeaHeHbl B HanpaBneHnm, nepneHam-
KY/IAPHOM pPacnpoCTpPaHEHNI0 FapMOHUYECKOTo KonebaHns, a noTok» NpeobpasoBaHbl NOCPEACTBOM KaIMOPOBOYHON KPUBOI
B MPOCTPAHCTBO OTpaxatoweli cnocobHOCTN 06bexTa. 3HaYeHNs KOoHTpacTa M306paxeHusi B NPOCTPaHCTBe oTpaxaioLel
CNOCOGHOCTN 06BEKTA, ONPeAensATCa ceayloWwmnm 06pa3om: KOHTPACT = (MAKCUMYM - MUHUMYM) / (MAKCUMYM + MUHUMYM).

KanubpoBouHas kpuBas siBnseTcs huBOI MakcyMasbHOro COOTBETCTBMSA YPOBHE Ceporo yyacTkoB OfUHaKOBOM
ONTUYECKOW MNOTHOCTU Ha CUMHYCOMAaNbHON MUpe W COOTBETCTBYIOLWMNX 3HAYEHWU KOIhULMEHTa OTpaXeHUs 06bekTa.
MpepnonaraeTcs, YTO 3HAYEHUS KOHTPACcTa CUHYCOMAANIbHOW MUPbI U 3HAYEHNA Y4aCTKOB OAMHAKOBOI ONTUYECKOW nnoT-
HOCTV 06bekTa NpPeAoCTaBAAIOTCS M3rOTOBUTENEM Ob6bekTa.

®IMM 61OMEeTPUYECKOrO CKaHepa ANs KaxAol 4acToTbl onpefensieTcs crieayrwum o6pasom:

®MNM = koHTpacT usobpaxeHnsa/koHTpacT obbekTa. [na oueHkn YKX. 3HaueHns KoHTpacTa onpegensTcs Heno-
CpefiCTBEHHO B NPOCTPaHCTBE M306paXeHns, HopMasM30BaHHOM 3Ha4YeHWEM KOHTpacTa Ha Hy/ieBOil yacTtoTe, BMeCTO
NpUMeHeHNsa KanmbpoBOYHOW hrnBoii. YKX BnomeTpnueckoro ckaHepa A5 Kaxoi 4acToTbl onpejensetcs cieaylowmm
o6pasom: UKX = KOHTpacT n3o6paxeHusi / KOHTpacT o6bekTa Ha HyneBoii YacToTe.
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LTpuxoBas mMupa [O/MKHA COCTOSITb Kak MUHUMYM M3 10 napanfiefibHblX nap NUHWIA ANa KaXA0N 4acToTbl U3 06-
NacTu BbICOKNX NPOCTPaHCTBEHHbIX YacToT (0T 0,5 o 1 yacToTbl HalikBucTa), 4TO NOMOTaeT obecneynTb perncrpauuio
npu oNTUMasnbHOM (ha3nMpoBaHUM CkaHepa-o06beKTa N CNOCOGCTBYET UCCNef0BaHMI0 NOTEHLNANBHOIO HATIOXEHNS YacToT.
LTpuxoBas Munp3 Takke AO/MKHA COAepXaTb HU3KOYACTOTHbI KOMMNOHEHT, TO eCTb 60/bLLIOI KBagparT, IMHWUI0 UM Habop
NNHWIA ¢ 3hpekTUBHOI YacToToih MeHee 2.5 % OKOHUYaTeNIbHOW YacTOTbl NPOCTPAHCTBEHHOM AUCKpeTM3aLmMm 6ruomeTpu-
4YecKoro ckaHepa. [laHHblii HU3KOYACTOTHbI KOMNOHEHT NpUMeHsieTcs ANna HopMmanusauum YKX: oH JO/DKEH UMETb Ty Xe
ONMTUYECKYI0 NIOTHOCTb, YTO W BbICOKOYACTOTHbIE INHUM MUPBbI.

BepxHuii npefen 3HauyeHnsa KoHTpacTa 1.05 npumeHseTcsa AnsA npefoTBpalieHns 06paboTkn n3obpaxeHus, KOTo-
pas NpMBOAUT K YpEe3MEePHOMY MOBbILIEHWNIO PE3KOCTW rpaHuL, YTo MOXeT A06aBUTb Ha M306paxeHne NOXHbIE AeTanu.
OhhekT HaNoXeHNA YacTOT Ha N306PAXEHUSAX CUHYCOMAATbHOW U LWUTPUXOBOW MUPbI MOXET ObiTb N3y4YeH NOCPeACTBOM
YUCNEHHOTO aHanusa v BU3yasbHOro ocMoTpa Lt poBoro n3obpaxeHuns, BbiIBe4EHHOIO Ha 3KkpaH MOHMUTOpA.

B.1.2.4 OTHoweHwne curHan-wym (OCLL)

B.1.2.4.1 Tpe6oBaHusa

OCLU 6enoro o6pasua n OCLU yepHoro obpasua A0/MKHbI 6bITb 60/bLUe UK paBHbl 125,0 MuHUMYM B 97.0 % cooT-
BETCTBYIOLMX C/ly4aeB B KaxAoi 061acT n3mepeHuns 3aperncTpupoBaHHOro aieMeHTa.

B.1.2.4.2 Kpatkas uHdopmauus

CurHanom HasblBaeTCcsi pasHuua Mexay cCpefAHUMI BbIXOAHbIMU YPOBHSIMU CEPOTrO, NOlYYEHHbIMU NPU CKaHMpoBa-
HUN 06BEKTOB C OAHOPOAHBIM HU3KUM W OAHOPOAHBLIM BbICOKMM KO3(PULMEHTOM OTPaKEHUS, NMPU U3MEPEHUN CPefHUX
3HauyeHuit B He3aBMUCUMbIX obnacTax pasmepom 0,25*0.25 atolima B npefgenax Kaxaon obnactv nsmepeHuns sapernctpu-
poOBaHHOro anemMeHTa. LLymoMm HasbiBaeTcs CTaHAApPTHOE OTKNOHEHWE YPOBHE Ceporo B Kaxaol W3 aTux He3aBUCUMBbIX
obnacteil nsmepeHus.

BcneacTeve 3Toro, y kaxpgoi napbl n306paxeHuii ¢ BbICOKMM W HU3KMM KO3 PULMEHTOM OTPaxXeHus ecTb ABa
3HaueHna OCLL: ogHO Ha 6a3e cpeAHeKBapPaTUYHOTO OTK/TIOHEHUA A5 BbICOKOrO KoadhhnumeHTa oTpaxeHns n BTopoe
Ha 6a3e cpefiHeKBaApPaTUYHOIO OTK/IOHEHUS AN HU3KOTO KO3hULMeHTa oTpaxeHus. [na noayyeHuss UCTUHHOrO noka-
3aTena cpefjHeKkBaApaTNYecKoro OTKIOHeHNs 6uoMeTpuyecknii ckaHep HacTpamBaeTcs Takum 06pa3om, 4To6bl cpegHui
ypoBeHb ceporo 6enoro o6pasiia 6bi1 HA HECKO/IbKO 3HAYEHWI HXKEe camoro BbICOKOrO nokasaTtesnis YpoBHSI Ceporo Ans
[laHHOro 6MoOMeTpUYECcKoro ckaHepa, a CpefHuii ypoBeHb Ceporo YepHoro o6pasua 6bi/1 HA HECKONIbKO YPOBHE Bbilue
camoro HU3KOro nokasaTtesns ypoBHS Ceporo Ans faHHOro 6MoMeTpMyecKoro ckaHepa.

B.1.2.5 OgHOPOAHOCTL YPOBHE CEeporo

B.1.2.5.1 Tpe6oBaH1e K OHOPOAHOCTI CMEXHbIX CTPOK 1 CTON6L0B

He meHee 99.0 % cpefAHVX 3HAYEHWI yPOBHEl Ceporo AByX CMeXHbIX CTPOK Uaun cTonbuos AnunHoli 0.25 atoiima
B npefjenax kaxpaoli oTob6paxaemoli o6nacTn 3aperncTpypoBaHHOIO afieMeHTa He JO/DKHbl 0TnvaTbest 6onee Yyem Ha
1.0 ypoBeHb Ceporo npu CkaHnpoBaHMM 06bekTa C OAHOPOAHON HWU3KOM OTpaxatoleli CNoCOOGHOCTbI0O N 6onee yeM Ha
2.0 ypOBHA Ceporo nNpu ckaHMpoBaHUN 06beKTa C 04HOPOAHON BbICOKOW OTpaxartolieil cnocobHoCTbI0.

B.1.2.5.2 Tpe6oBaHune K 04HOPOAHOCTM Cpean nukcenemn

YpoBeHb Ceporo Kaxaoro otTfenbHoro nukcens ans 99.9 % scex nukcenei B KaxAol HesaBMUCUMON obnacTu pas-
mepom 0,25*0.25 gloiiMa, pacnonoxeHHoi B npegenax otobpaxaemoil 061acTu 3aperncTpMpoBaHHOIO afieMeHTa, He
[O/MKEeH OTIMYaTLCS OT CPeAHero 3HayeHns 6onee yem Ha 22,0 ypoBHSI CEPOro Npu CKaHMPOBaHUK 06beKTa C 04HOPOHOM
BbICOKOIi OTpaxatoLleil cnoco6HoCTb0 U 6onee yem Ha 8.0 ypoBHel ceporo npu ckaHMpoBaHUW 06bekTa ¢ OAHOPOAHOM
HU3KOW oTpaxatoLleli CNoCOBHOCTbIO.

B.1.2.5.3 Tpe6oBaHue K 04HOPOAHOCTM Manoi o6nactu

CpefHvie 3HauYeHns ypoBHell ceporo AByxX He3aBUCUMbIX 0b6nacTeii pasmepom 0.25*0,25 aloiima, pacnosioXeHHbIX B
npegenax otobpaxaemoii 061acTu 3aperncTpMpPoOBaHHOIO 3/IeMEHTa, He AO/MKHbI OTIMYaTbCs 6onee yem Ha 12.0 ypoBHeii
Ceporo npu ckaHmpoBaHWM 06bekTa C 04HOPOAHONM BbICOKONW OTpaatowei cnocobHoCcTbio 1 6onee Yyem Ha 3.0 ypoBHS
Ceporo nNpu ckaHNMpoBaHUU 06BbEKTA C OAHOPOAHON HU3KOW oTpaxarlLeli CNoOCOBGHOCTLIO.

B.1.2.5.4 KpaTkaa nHdopmauus

N3mepeHus npoBofATCS Ha MHOXECTBE He3aBMCUMbIX TeCTOBbIX 06/11acTell, OCHOBbIBAsACb Ha NpuUHLMNE nocne-
[l0BaTe/IbHOr0 NPOXOXAEHUS KaXA0ro 3aperucTpupoBaHHOro anemeHTta. (Bcs obnacte peructpauyuyn 6nomeTpuyeckoro
ckaHepa, Kak NpaBu/o, cyuTaeTcs eAUHCTBEHHOW 061acTbio 3aperncTpupoBaHHOro aIeMeHTa).

[ns nony4yeHns NCTUHHOTO nokasaTens cpefHeKkBafpaTNyHOro OTKNIOHEHNA 6UOMETPUYECKNIA CKaHep HacTpanBaeT-
csl TakuMm 06pa3om, YTo6bl CpefHuit ypoBeHb ceporo 6enoro o6pasua 6bi/1 Ha HECKOIbKO 3HAYeHWI HUXe caMoro BbICOKOro
rnokasaTens ypoBHA CEpOro 48 6MOMEeTPUYeCcKoro ckaHepa, a CpefHuii ypoBeHb Ceporo 4epHoro obpasua 6bi1 Ha He-
CKOJIbKO 3HA4YeHWi1 Bblllie CaMOro HI3KOro rnokasaTtesisl ypoBHS Ceporo 419 6MOMEeTPUYEecKoro ckaHepa.

B.1.2.6 KauecTBO n306paxeHnsa otneyarka nanbua

BrnomeTpuueckuii ckaHep Ao/keH obecneynBaTtb BbICOKOE Ka4eCTBO PErucTpupyemMbiX UM n3obpaxeHuii oTnevar-
KOB NasibLeB; Ka4ecTBO OLEHMBAETCS Ha OCHOBAHUW C/eayoLWwmnx TpeGoBaHuii.

B.1.2.6.1 Tpe6oBaHue K AUHAMUYECKOMY AnanasoHy n3obpaxeHunii oTneyaTkoB NanbLes

He meHee 80.0 % 3aperncTpvpoBaHHbIX U306paxeHunii 0TneYaTkoB NasbLeB AO/KHbI UMETb ANHAMUYECKUii guana-
30H He MeHee 200 ypoBHeli ceporo. He meHee 99.0 % M306paxeHU AOMKHbI UMeTb AMHaMUYeCcKnii AnanasoH He MeHee
128 ypoBHeli ceporo.

B.1.2.6.2 Kpatkas uHdopmauus

CucTeMbl CKAHMPOBAHUS Ha MyHKTax perucrTpauuy n3obpaxeHnii oTneyaTkoB nasbLes MO3BOMSAT Peryimposartb
AVHaMUYecKunii fnanasoH n3obpaxeHunii, Tak kak OCHOBbIBAIOTCS Ha NPUHLMUNE NocnefoBaTeslbHON perncTpaymmn o6-ekTos
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1 Kapr. PerynnpoBarb AUHaMUYeckuii AyanasoH M306paxeHuin MoXHO, Hanpymep, NpasubHbIM 06pa3oM MpokaTbiBas
MOKPbITHIA KPaCALLYIM BELLEeCTBOM NavieL, Win perysimpys CTeneHb HaxvmMa Ha paboudyto MOBEPXHOCTb B1OMETPUYECKOro
CKaHepa.

B cuctemax, 06pabarbiBatOLLMX KapTbl OTNEYATKOB MasibLieB Pas/iMyHbIX TUMOB W N3006PadKEHNA Pa3/IMYHOTO Kade-
CTBa. aBTOMaTMYeCcKasi afanTMBHas 06paboTka SBMSieTCA HEOOXOAMMON. 8-6MTOBOE KBAHTOBaHVE rpajaLuii ceporo s
M&a/TOKOHTPACTHbIX M306paKeHIi OTNeYaTKoB NaslbLeB HEOO6X0ANMO 4715 60/1ee ONTUMATEHOTO MPEeACTaB/IEHNS MOHVKEH-
HOro IVHaMUYECKOro AnanasoHa 6e3 3HauNTENbHOTO HaChILLIEHUS.

Mog, AMHaMnyeckMM guanasoHoM NOHUMAETCS YKCI0 YPOBHEN CEeporo, CoOAePXalLyXCA B CUrHase; AyHaMMYeCcKui
[vanasoH M3vepsieTca B npeaenax o0bnactu otnevartka nasbla, UCKIUas NPUCYTCTBYIOWMIA Ha U306paKeHUn 6enbiii
dhOH, a TaKKe SIMHWK, pamMKn 1 TekCT doopmarta KapTbl. CobnogeHne GroMETPUYECKV MM CKaHepaMy AaHHbIX TpeboBaHWiA K
JANHaMUYeCcKoMy AvanasoHy AO/MKHO ObITb NPOBEPEHO NPY NMOMOLLM CTATUCTUYECKW CTPATU(MLIMPOBAHHOrO Habopa KapT
C M300paXeHnsMM OTNeYaTKoB NasibLes. [ VCNbITaH!sa CKaHEPOB KapT C MeXaHM3MOM aBTOMAaTWU4YeCKO nogaqn [oKy-
MEHTOB TECTOBbI HAG0P KapT C M306paKEHNAMM OTNEYATKOB NasIbLIEB MOXET BK/IH0YaTh B CE6S KapThbl, NapameTpbl KOTO-
PbIX OTHOCATCA K TUMY «COXHbIX 4151 06paboTKW», HaNprUMep, CoAepxaLLmnX LapanviHbl, OTBEPCTUS, CKOOKW, HakNeeHHbIe
dhoTorpadmmn nnm namuHaumio. ns 6uoMeTpryeckux CkaHepoB OTNEYATKOB NasibLIEB COG/OAEHNE faHHbIX TpeboBaHui
6yAeT NPOBEPSATLCA NPV MOMOLLY HAGOPOB N306PEKEHNI, N3rOTOB/IEHHBIX M3rOTOBUTENIEM 060PYAOBaHMS.

B.1.2.6.3 Tpe6oBaHue k apTechakTam v aHOMasIsiM 1306PaKEHNIA OTNEYATKOB NasibLEeB

ApTehakTbl 1 aHOMa/TK, OBHAPY)XXEHHbIE Ha U306PaKEHNSAX OTMEYATKOB NasibLIeB, UCTOUHMKOM KOTOPbIX SB/ISET-
cs1 BMOMETPUYECKUIA CkaHep UM npoueaypa 06paboTkn U306PaKEHNS, He [OMKHbI B 3HAYUTENBLHOW CTeneHn Hebnaro-
MPUATHO MOB/MWATb Ha BbINO/IHEHWE (DYHKLMI CPABHEHUSA OTMEYATKOB NavlbLEB W WAbI0HOB A1 NPUHATUA peLleHns 06
naeHTUMKaumy, Knaccudmkaumm oTrnevaTkos nNasbLEB, aBTOMATUYECKOrO 0OHaPYXEHNS NPU3HAKOB UK obecneyeHus
HafeXHOCTN Movcka Mo BCeii cucTeme aBTOMAaTMYECKO MAeHTUdMKaLMKM No oTnevaTkam nasibLes.

B.1.2.6.4 KpaTkas nHdopMaLms

M306paxeHnsa oTreyaTkoB NasibLeB UCCMeAyHTCA B LieNsX OOHapYKeHNs Hasmums apTedhakToB wWin aHOMauvii,
VICTOYHVKOM KOTOPbIX SBNISIETCA BUOMETPUYECKUI CkaHep Uv npoLeaypa 06paboTkn U306PadKeHMS; OLIEHKa MOXET BK/IHO-
yaTb B cebs M3MepeHVs, HaLleleHHbIe Ha OnpeAe/ieHe YAC/IEHHOTO BbIP&XKEHWSA CTENEHN UX KPUTUYHOCTU U 3HAYMMOCTM.
WcenepnosaHuio MOryT nogseprartbest apTeddakTbl Ui aHOMasium U3 CrIefytoLLEro HErnosIHOro CrncKa;

- nocneAcTBUA LWyMa, 06yC/IOB/IEHHOrO BrbpaLyie;

- peskue nepenagbl CpPefHEero 3Ha4eHNs1 YpoBHEV CEpPOro MeXay CMEXHbIMY 3aperMcTpUpPOBaHHbIMU 3IEMEHTaMK;

- Npo6eribl B rMCTorpamMme YpoBHEl Ceporo, TO eCTb Ha/muve HyrneBbIX MKCesnel B CPeAHUX 06/1acTsax ypoBHel
CEPOro WM X YceueHwre 0 256 YPOBHEl ceporo;

- CTbIKOBbIE COEAVHEHUS fATUMKa N306PKEHNI;

- LLYMOBbIE M0/10Ch!;

- NpoCTynaHne Kest Ha KapTe:

- HaCbILLEHHOCTb YPOBHEN Ceporo.

B.1.2.6.5 Tpe6oBaH/e K pe3kocTy 1 BOCTIpOV3BeAeH e MerKuX AeTasiell Ha 300padKeHNsIX OTNeYaTKoB NasibLes

Pe3skocTb 1 BOCNpomn3BefeHe Menkux feTaneli Ha N3006padKeHUAX OTMeYaTKoB NasibLEB, MOYYEHHbIX Ha BbIXoae
61OMETPUYECKOTO CkaHepa 1 nocne npoLedypbl 06paboTKu, AOMKHBI IMETb BbICOKME MOKa3aTesnv s Toro, 4Tobbl 06e-
CMEeYNTb BbINOHEHME (DYHKLIUIA, YCTaHOBEHHBIX B Naparpade 2 nyHkTa B.1.1.

B.1.2.6.6 Kpatkas nHdhopMaums

Pe3skocTb 1 BOCNpou3BEAEHWe MenKux feTanieli Ha N300padKeHUAX OTMeYaTKoB NasibLEB, MOTYHYEHHbIX Ha BbIXoae
ckaHepa v nocsne npoueaypbl 06paboTky, MOrYT 6bITb MCCEA0BaHbI NMPY MOMOLLY NOAXOAALLMX OOBEKTVBHBIX YNC/IEH-
HbIX NMoKasaTeniei kayecTBa 1300padKeHWs, a Takke NocpeACcTBOM BU3yaslbHOTO OCMOTPpa LpoBoro M306paeHus, Bbl-
BE}EHHOTO Ha 3KpaH MOHUTOpA.

B.1.3 V1306paxeHns oTneyaTkoB NasibLeB, 3aperncTpypoBaHHbIX KOHTAKTHbIM METOAOM

CraHgapTHble Habopbl M306paXeHNI OTNEYATKOB NavlbLEB COAEPXAaT Kak M306pavkeH st OTNeYaTKoB NasbLes, 3a-
pervcTprpoBaHHbIX KOHTaKTHBIM METOLIOM, Tak U U30OPadKEHNS, 3aperyicTpUpoBaHHble METOLOM NPoKaTKK. 306pakeHns
OTNevaTKoB NnasibLEeB, NOyYeHHbIE METOAOM MPOKATKM, MPUMEHSIOTCS MPU BbINOSHEHNM OyHKUMIA NOUCKa U naeHTUdmKa-
LK. a N306paKeHs OTNeYaTKOB NavibLIEB, 3apErviCTPUPOBAHHbIX KOHTAKTHLIM METOLOM, Kak Npaswsio, UCMOMb3YHTCA /1
nocriefosaTtesibHON BepudmkaLmm. CUcTeMbl, paspaboTaHHble A/19 NPOBEPKY CBEAEHWI O CyObekTe Mo «/300paKeHNAM
0TNeYaTkoB NasibLEB, 3aPErMCTPUPOBaHHbIX KOHTAKTHBIM METOAO0M», PErVICTPUPYIOT €ANHCTBEHHDI HABoP M306paXeHMi
OTNeYaTKoB NavibLEB, 3aPErMcTPUPOBaHHBIX KOHTAKTHbIM METOAOM. JaHHbI Habop M306paKeHN A OTMeYaTKoB NasbLes,
3apervCTpMpPOBaHHbIX KOHTAKTHbIM METOAOM, JO/HKEH MPUMEHATLCS A4S nocrefoBaTeslbHOV BepuchykaLmm, nomcka n
naeHTUcKaLmm.

PaHblLie Ka4ecTBO 1306padKeHWIi SIBSNIOCH HACTOSLLIEN NPOGIEMOii NPy NPOBEPKE AaHHbIX CyGbekTa. HekoTopble
nporpamMMbl TPeGyoT GO/LLLIOTO YMCia MECT PErncTpaLm C MasieHbkMM 06 LEMOM /191 XPaHEHVs NOJTyHYEHHbIX N306pavke-
HWIA. 4TO YCNOXHSIET 06yYeHme.

OcHOBHOV 3aaa4ell GMOMETPUHECKNX CKAHEPOB, PEMVICTPUPYHOLLMX KOHTaKTHBIM METOA0M M306paXeHNs OTNeYaTkoB
NavibLEB, SIBMIAETCH YMEHbLLEHNE HEOOXOAVMOCTM B 0OY4YeHI, YTOObI HEONbITHBIE MO/L30BATE/MN MOI/IN BCEraa perncTpu-
poBaTb Ka4yeCTBEHHbIE N3006PaXKEHVISt OTNEYaTKOB NavlbLIEB.

BriomeTpuyeckuiA ckaHep, PerycTpUpyLLMA KOHTaKTHBIM METOAOM M306paXeHUs OTneyaTkoB NasbLeB, AOMKEH
COOTBETCTBOBATL BCeM TpebGoBaH!sAM, YCTaHOB/EHHbIM B B.1.2. Hapsfy co cneayowymMy TpeboBaHSaMU.
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B.1.3.1 Tpe6oBaHve K npoLieaype coopa G1OMETPUHECKMX AaHHBIX

CvicTema [jo/kHa NpeAycMaTpysarhb NPoCTyto npoLeaypy coopa G1oMETPUHECKUX AaHHDBIX.

B.1.3.2 Kpatkas nHchopmaums

Mpoctast npoueaypa cbopa GroOMETPUYECKUX AaHHbIX 06ecneyMBaeT HeOMbITHOMY M0/b30BaTE/0 BO3MOXHOCTH
PerycTpupoBaTh BbICOKOKAUECTBEHHbIE N300paKeEHUs1 OTMEYaTKOB MasibLieB. CUCTEMbI, PErUCTPUPYIOLLME KOHTaKTHbIM
METOA0M M306paKEHVS OTNEYATKOB NavibLEB, OLEHMBAIOTCA MO MX CMOCOBHOCTY BbIAABaTh OYeHb HU3KYI BEPOSTHOCTb
oTKasa npy pervictpauum B paboumnx ycnosusx. CUCTeMbI C MUHUMaUTbHON 0611aCTbio pervicTpaumn 3.2 groliva (B LLMPYHY)
Ha 3.0 gtoiima (B BbICOTY), KOTOpbIE CMIOCOBHBI 3aperucTprpoBaTb OAHOBPEMEHHO YETbIPE NavibLia B BEPTUKaUIbHOM MOSOo-
XEeHUN. ByflyT CuMTaTbCA COOTBETCTBYIOLLMMM TPe6GoBaHMIO NPOCTON Npoueaypbl cbopa 6UOMETPUYECKUX AaHHbIX. VHble
noaxofbl K c6opy GMOMETPUYECKMX AaHHbIX GyayT TpeboBaTb MPOBeAEHVst 0COObIX UCTbITAHWA U COCTaB/IEHNs creum-
a/bHOI AOKYMEHTaLWN.

B.1.3.3 Tpe6oBaHvie k BepumLmpyeMbIM AaHHbIM O NOC/ef0BaTeIbHOCTU NaslbLEB

Vcnonb3yemblii MeTog, pervicTpauyn N306padkeHnii 0TneyaTkoB NanbLEB AO/MKEH MPYBOAUTL K O4eHb HU3KOI BEPO-
ATHOCTM OLUMGKY NPV onpeseneHnn NopsaKoBOro HoMepa nasibLa.

B.1.3.4 Kpatkas nHchopmaums

Mpoueaypa c6opa GMOMETPUYECKVX JaHHBIX 419 CUCTEM, PAGOTAIOLLMX C U306PAKEHNAMM OTMEYaTKOB NasbLEs,
Gy[eT OLEeHMBATLCA MO ee CNOCOBHOCTM 3aperncTpupoBaTh BeprdmLypyeMble AaHHble O NOC/eA0BaTENbHOCTU NavIbLEB.
CucTeMbl C MUHMMa/TBHO 06/1acTbio perncTpaumm 3.2 aroiiva (B LumMpuHy) Ha 3.0 Atolima (B BbICOTY), KOTOpPbIE CMOCOGHBI
3aperncTpupoBaTb OHOBPEMEHHO YeTbIpe Nasiblia B BEPTUKASTEHOM MOSIOKEHWN, BYAYyT CUMTATLCA COOTBETCTBYHOLLMMU
TpeboBaHVsIM O NOC/IeA0BATENBHOCTY NasibLEB. VIHble Moaxoabl k c6opy GrOMETPUYECKUX AaHHbIX ByAyT TpeboBaTb Npo-
BeIleHNs 0COObIX UCTIbITaHWIA 1 COCTaBNEHNS CNELMasTbHOM JOKyMEHTaLWN.

B.2 CneuyudrkaLms kKauecTBa M306paxeHns Ans BeputukaLmm MYHoCTM

B.2.1 O6Lwme nonoxeHus

[JaHHble cneumdukauyy NPUMEHNMbI K YCTPOCTBaM perncTpaLmm 13obpadkeHuin oTneyaTkoB nasbLeB, KoTopble
CKaHVIPYIOT W PErVICTPUPYIOT, NO KpaiHein mepe, OAMH OTneyaTok nasibLa B LchposoM Brge. [laHHble creuyidomkauyn npe-
[I0CTaBNAT KpUTEPUN AN15t 06ecrneveHns Toro, YToobl Ka4eCcTBO M306paXeHNIA, co3aaBaeMblx NOA0GHbLIMM YCTPOCTBaMM,
6b1710 AOCTATOYHO BbLICOKVM /151 MpeArnonaraemMoi 061acTvi NPYMEHeHUs;; OCHOBHON 06/1aCTbi0 NPUMEHEHWS SBSETCA
ayTeHTUMKaLYIS NOCPEACTBOM CPaBHEHUSA M300PaKeHWIA OTNEeYaTKOB NaslbLeB OAyH-K-0AHOMY. BromeTpuueckuii ckaHep
[IO/DKEH PernucTprpoBaTh N300paXeHNs C BbICOKO TOYHOCTbIO BOCMPOM3BEAEHWS TEOMETPUYECKNX Pa3MepoB, MesKvX fe-
Tasieli. XopoLLel peskocTbio, paBHOMEPHbIM pacrpeieeHeM YpoBHE Ceporo U UMETb AVHAMUYECKUI Ananas3oH ¢ HI3-
KVMM LLYMOBbIMW XapakTepucTukamu. V1306pavkeHnst AOMKHbI OblTb TaYHbIMA NPELCTaBEHNSIMA VICXOAHBIX OTMEeYaTKoB
nasibLEeB 6e3 Kakux-Mb0o 3HauMTe bHbIX apTedhakToB, aHOMasA, NOXHBIX AeTanein Win BUAYMbIX NOCNEACTBUA BOCCTa-
HOBEHVST M306paxeHns. OxuaaeTcs, 4To GUOMETPUYECKMIA CKaHEP CMOXET CO3/aBaTb N300PaKeHst OTNeYaTKoB Naslb-
LIeB XOPOLLIEro KayecTtsa /151 oueHb GO/bLLIOTO MPOLIEHTa Mosb30BaTeneil, HECMOTPSA Ha MO/HbIA AnanasoH BO3MOXHbIX
V3MEHEHWI BHELLHWX YC/OBUI, XapakTepHbIX 41 NpearonaraemMoi 061actv MpYMeHeHns.

B.2.2 TpeboBaHWs

MeToayka vcnbiTaHWii Ha COOTBETCTBME [aHHbIM TPe6GOBaHWAM BbIXOAAT 33 PaMKU HACTOSLLEro MPUIIOXKEHNS.
JocTyneH npumep creumdmkaumy UCTbITaHKs, KOTopas NO3BO/SET NPOBOAUTL WUCMbITAHWA Ha COOTBETCTBME [AHHOM
cneuyidpmkaumn kauectTsa n3obpaxeHus [8].

MpoBepka COOTBETCTBYS GYIOMETPUUECKOTO CkaHepa TpeboBaHUAM A0/MkHA B NepBYI0 04Yepesb NPOBOAUTLCS C UC-
No/b30BaHMEM METOAA MCTIbITaHKs, TO eCTb NMPOBEPKN MOCPEACTBOM NOC/EL0BATENBHOMO BbIMOMHEHNS JAHHOMO MyHKTa C
[J0CTaTouHbIM HAbOPOM MHCTPYMEHTapus 419 AeMOHCTPaLIMM COOTBETCTBUA 38AaHHbLIM YMC/IEHHbIM KpuTepuam. Bruome-
TPUYECKUI CKaHep JOHKEH NOABEPraTbCa UCTbITAHWIO Ha COOTBETCTBME TPeboBaHNsAM B CTaHAaPTHOM paboyeM pexume
CO C/eAyoLLVIMA BO3MOXHBIMY UCKITHOHEHNSIMY;

1) ecnn GUOMETPUYECKWIA CKaHep UMEET ChyHKLMIO 3aLLuTbl OT NOAMEHbI TaKoro TWNa, YTo OoMyckaeTcsa perncrpa-
LS M306padKeHunii TONbKO HeMocpefCTBEHHO C NavibLa, TO AaHHas hyHKLWS fOMKHA ObITb OTKIOUEHA WM NponyLLeHa
npv paboTe B PeXmMe UCTbITaHWs 0ObekTa;

2) ecnm npy cTaHgapTHOM (OYHKLVIOHMPOBAHUM GMOMETPUYECKOTO CKaHepa BbIXOAHbIE AaHHbIE HE SBMSITCA MO-
HOXPOMHbIM M306pabKeHeM B rpadalmsax Ceporo, Hanpumep, YepHo-6enoe n3obpaxeHne, Habop KOHTPOSIbHBIX TOUYeEK,
LIBETHOE M306paXKeHne 1 T. A.. TO B TECTOBOM peXVIME BUOMETPUUECKMIA CkaHep HEOBXOAMMO HACTPOUTbL TakMm 06pasoMm,
YTO6bI Ha BbIXOAE NOsyyaTb MOHOXPOMHOE 1306paxkeHue B rpajaLmsx ceporo;

3) VHble OYHKLMN CTaHZAPTHOro paboyero pexmma 6uoMeTpryecKoro ckaHepa, KOTOpble MOXOXW/ComocTaBuMb'
aHasIorMyHbl TEM. YTO NpeacTaBneHbl B MyHKTax (1) 1 (2). A0MKHbI ObITb OTK/IHOUEHBI.

B Tabnvue B.4 npeAcTasieHbl HEKOTOPbIE OCHOBHbIE TPEOOBAHKS K BIOMETPUYECKVIM CKaHepam, PErncTpUpYOLLIM
1306padKeHNs OTAESbHbIX OTNEYaTKOB NasibLIEs.
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Ta6nuuya B.4— OcHoBHble TpebGoBaHUA

MapameTp Tpe6oBaHue

Pasmep pervctpupyemoli obnactu > 12.8 MM B LULMPUHY 1 > 16,5 MM B BbICOTY

[LeiicTBUTENbHAA ONTUYECKast WM COGCTBEHHasA yacTtoTa > 500 nvkceneli/aolim B HaNpaBieHUM CTPOK U CTONBLIOB
MPOCTPaHCTBEHHON AVICKpeTM3aLmm (YactoTa HalikBucta) — gatuvka

OTK/IOHEHME YacTOThbI NMPOCTPAHCTBEHHON AvckpeTnsaumm  OT 490 nukceneid/aroiiv o 510 nukceneii/atoiim B Hanpas-
JIEHUN CTPOK U CTONBLOB AaTumKa

Tun n3oopaxeHns Cnoco6HOCTb NosyyaTb Ha BbIXoAe BUOMETPUYECKOTO CKa-
Hepa MOHOXPOMHOE M306padkeHne ¢ 8 GuTamuy Ha MKCerb.
256 ypoBHAMYM Ceporo (o /11060ro npoLecca cxartust u3o-
6paxeHnst)

MM — MWUIMETPbI:
nuKceneii/arorim — nukcenein Ha atovim:

> — 60/IbLLEe UMK PaBHO.

B.2.2.1 'eomeTpuyeckast TO4HOCTb

B.2.2.1.1 Tpe6oBaHu1e K nonepeyHoMy Harpas/ieHMO

LLitpuxoBasi Mmpa € NpoCcTpaHCTBEHHOM YacToTol 1.0 napa SMHWIA/IMM PerncTprpyeTcsl Kak B BepPTUKa/IbHOM, Tak
1 B FOPU30OHTA/IbHOM HarpaBfieHWW SIMHUA. ABCOMIOTHOE 3HAYEHMe pasHKLbl Mexay (hakTUYecKUM U U3MEPEHHbIM Ha
1306paXKEHNN PACCTOSHUEM MeXAy napasinebHbIMN JIMHASIMA 06beKTa He AO/MKHO NPeBbILaTh NPEACTaBNEHHbIX HbKe
3HaYeHWIA Ans He MeHee 99 % VCTIbITaHWiA, NPOBELEHHbIX B KXA0M 13 ABYX OPTOrOHa/TbHbIX HANpaB/eHMiA.

Di 0.0013. gna 0.00 <X S0.07.

DS0.018X. ans 0.07 SXS 1.50.
rge D=|Y-X).

X — felicTBUTENbHOE PACCTOsIHNE Ha MUpE;
Y — n3mepeHHoe PacCTosiHME Ha U300paKEHNM;
D. X. ¥ npepacTaBneHb! B Arolimax.

B.2.2.1.2 Tpe6oBaHu1e K NPoA0/IbHOMY HarnpasneHuto

LLitpuxoBasi Mmpa € NPOCTpaHCTBEHHOM yacToTol 1,0 napa SIMHWIA/IMM PerncTpupyeTcs Kak B BepTUKaTbHOM, Tak
1 B FOPU30OHT/TBHOM Hanpas/eHUn SIMHUA. MakcuMasibHoe 3HaueHMe pasHULbl B FOPU30OHTa/TbHOM Hanpas/ieHun (41
BEPTUKa/TbHBIX SIMHUI) 1 B BEPTUKEUTLHOM HarpasieHun (415 TOPU3OHTaUbHbIX JIMHWIA) MeXZy PacrofiokeHeM JobbIx
[BYX TOYEK BAO/b OAHON IMHUN Ha paccTosiHAm A0 1.5 AtoiiMOB He fOMKHO NpeBbiath 0,027 atoliva ans He MeHee 99 %
UCTIbITaHUIA, MPOBEeAEHHbIX B YKa3aHHOM Hanpas/ieHn.

Tpe6oBaHVis K NonepeyHoMy 1 MPOAO/IbHOMY HanpaseHNAM MOTYT 6bITb MPOBEPEHbI MOCPEACTBOM METOAA KOHTPO-
11 BMECTO METOAA UCTIbITaHWA B TOM Crlydae, ecnv G1omMeTpuyeckuii ckaHep obr1iafaeT Bcemy MpeacTaBneHHbIMA HDKke
XapakTep1cTVkamy, CONPOBOXAAIOLLVIMICS COOTBETCTBYIOLLEN AOKYMEHTaLe:

- cO3/aHre NoaxoasLLeii pelueTkyn POHKM € NpOCTPaHCTBEHHOI YacToToi 1.0 napa MMHMiA/MM, NocpeACcTBOM KOTOPOI
6romeTprYeckyii ckaHep ByaeT co3aaBaTb N300paKeHNs 4/19 3MepeHWiA, TpeGyeT YpesBbIluaiiHbIX YCUNniA U pecypCoB:

- [AT4vK NpescTaBnseT coboii AByMEPHY MaTpuuy (MOBEPXHOCTHYIO PeLUeTKy) Ha M/IOCKOW (He MCKPUBIEHHOM)
MOBEPXHOCTU:

- 3/1eMEeHTbI BUOMETPUYECKOTO CKaHepa 1 NasibLibl HAXOAATCSA B HENOABWKHOM COCTOSIHUM B NpoLecce pernctpaumm
oTrevarka;

- MeXzy nasbLeM ¥ aTYMKOM He PacrosiOXEHO HMKaKMX annapaTHbIX 31EMEHTOB GUOMETPUYECKOTO CKaHepa (Ha-
npUMep. SIMH3 WK NPY3M) 3a UCK/TIOYEHEM MemMbpaHbl Ha MOBEPXHOCTM iaTumKa, KoTopast, My ee HayTnumnmn, He n3MeHsieT
reoMeTpuIo 1306paxaemMoro nanbLa:

- HMKaKoli TMN 06paboTKN CUrHasa, MPUMEHEHHBIN K 3aperncTpupoBaHHOMY M306PaXKEHMIO OTneYaTka nasbLa, He
M3MEHSIET reOMETPUIO M300padKeHNs oTrevartka nasibLua.

B.2.2.1.3 Kpatkas nHchopmaLms

LLiTpnxoBoii MMPOi1 SIBSIETCA peLueTka POHKN. KOTOpasi COCTOUT U3 SIHWIA OAWMHAKOBOW LUMPWHBI 1 MPOCTPAHCTBEH-
HOrO NPSIMOYTO/IbHOTO CUrHaU1A YacToTol 1.0 Napa IMHWUIA/MM. C BbICOKOW KOHTPACTHOCTHIO U PE3KUMM KpasiMi.

leomeTpuyeckas TOYHOCTb B MOMEPEYHOM HaMpaB/IEHNV N3MEPSIETCA B MOMEPEYHOM Hanpas/eHNn 1306pakaembIX
NVHWIA peLueTkn Pouxy. KOTOpble 0XBaTbIBAKOT NPAKTUYECKM BCHO 06/1aCThb pervcTpauymn nsobpakeHus. JaHHoe TpeboBa-
H/Ee COOTBETCTBYET TOYHOCTV OMnpeeneHnst KoopavHar + 1.8 % ans pacctosHui ot 0.07 go 1.5 aroiivos 1 +0.0013 aroiiva
(2/3 nukcens) ons paccTosHWA MeHbLe Win paBHbix 0.07 AroiMa. 3T U3MEPEHUs Talke MPUMEHSIOTCS A/19 NPOBEPKY
Tpe6oBaHUA K fOMYyCTUMOMY OTKIOHEHUIO YaCTOTbl MPOCTPaHCTBEHHON ANCKPETM3ALIMN BUOMETPUYECKOro ckaHepa, npea-
CTaB/ieHHOMY B Tabmue B.4.
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leomeTpuyeckas TOYHOCTb B NPOAO/IbHOM HanpaBeHU U306PaXXeHNs UMEPSETCS BAOMb KXKAO0M IMHUN peLLeTKM
PoHkn. Hanprvep, Ana npeacTaBneHHoV ropu30oHTasIbHOM JTMHUM U306PaKEHVIS, MaKCUMaIbHOE 3HAYEHWE PasHULbI MEX-
[ly TOUYKaMW NepeceyeHunst aHHOM SIMHUN C BEPTUKA/IbHOW U TOPU30HTasIbHON OCSIMU, U3MEPEHHON B HECKOMbKUX TOUKaX
BA0/Tb JIMHWW, CPABHUBAETCS C MaKCYMasIbHO A0MYCTVMbIM 3HAYEHVEM PasHULbl (aHaUTOTMYHO 4719 BEPTVIKA/IbHON /TMHUK).
[JlaHHoe TpeboBaHVe HEOGXOAMMO AJ1A rapaHTUM TOro, YTO NoAyLLKoo6pasHoe, 6OUKOOOpasHOe WK UCKEKEHWE ApYyroro
BUAA B OCHOBHOI 06/1aCTU McCneoBaHus, TO eCTb Ha OAHOM OTneYaTke OAHOTO NasibLa, He CAIMLLKOM BEeSKO.

B.2.2.2 MpocTpaHCcTBEHHO-YacTOTHasA xapakTepuctuka (MYX)

B.2.2.2.1 Tpe6oBaHus

M3mepeHne MYX [O/MKHO NMPOBOAUTLCS Kak C MCMOMb30BaHNEM GUTOHaUIbHOM BbICOKOKOHTPACTHON LUTPUXOBOWA
MUpbI, KOTOpast AaeT B pesysnbrate UKX 61MoMeTprYeckoro ckaHepa, Tak U C UCTOMb30BaHNEM CUHYCOMAAIbHON MUPbI,
KoTopast No3BoNnseT nosyunTb ®rM GUoMeTpUYECKOro ckaHepa. Ecim GuomeTpuyeckuii ckaHep He CnocoGeH UCMosb30-
BaTb HY LUTPVXOBYIO, HU CUHYCOMAANbHYIO MVPY, HAnprMep, HU 0AHa W3 AaHHbIX MUP He MO3BOMSET NOyYnTb NpurogHoe/
U3MEPUMOE 1306paKeHMe, TO A/1st n3mepeHust M MOXET ObITb UCMO/Nb30BaH KOHTYPHbI 06bEKT.1>

3HaueHus ONM 1 YKX £o/mkHbI 6bITb 60/bLLE MM paBHbI MUHVMA/TbHBIM 3HAYEHMSIM KOHTpacTa, KoTopble onpeae-
nsioTes ypaBHeHneM B.3 (gnis UKX) unm ypasHenvem B.4 (gns ®rM) ana ananasoHa vactoT oT 1.0 o 10,0 nap nvHuit/Mm
B Harnpas/ieHWV CTPOK 1 CTONBLIOB faTuvka 1 B 1060 YacTy 06LLeil o6nactv peructpauyn. Hi ogHo v3 3HaveHnin e
v YKX. BbluMCIEHHOE AN AnanasoHa yacTtoT ot 1.0 4o 10,0 nap AMHWIA/MM. He AO/MKHO NpeBbiath 3HaveHve 1.12. a
noJTy4eHHOe Ha BbIXoJe 1306padkeHne He JO/MKHO METb 3HaUNTETbHOMO 3didheKTa HaIOKEHS YacToT.

YKX =- 5.71711E-05 * f4* 1.43781E-03 * f 3- 8.94631E-03 * 12- 8.05399E-02 * f + 1.00838: B3
®rM =- 2.80874E-04 x f 3+ 1.06255E-02 * f 2- 1.67473E-01 * (+ 1.02829. (B.4)

MpumeuvaHne — YpaBHeHus gelictButenbHbl Ansa f=ot 1.0 go 10,0 nap nMHuit/Mm.

Tab6nuya B.5— Tpe6osaHus kK YKX 1 @M Ha cTaHgapTHbIX YacToTax UCTbITaH!s

MuH1MabHOoe 3HauYeHne KoHTpacTa

Yacrorta (f). nap nuHwit/mMm. na nno MuHMManbHoe 3HayYeHne KOHTpafTa YKX ®MM MW 1CMOAL30BAHIM CHHYCOMARL-
CKOCTM 06bekTa NPy MCMOJIb30BaHUN LITPUXOBOV MUPbI HOM MIDLI WA KOHTYPHOTO 0BLeKTa
1.0 0.920 0.871
2.0 0.822 0.734
3.0 0.720 0.614
4.0 0.620 0.510
5.0 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 Kpatkas nHdopmaupms

BepxHuii npegen 3HaveHus koHTpacTta 1.12 ncnonb3yeTcs Ans NpeaoTBpaLLeHysi 06paboTky M3006PadKeHMs, KOTO-
past NpVBOAMT K Ype3MEPHOMY MOBbILLEHNIO PE3KOCTN FPaHKL, YTO MOXET A00aBUTb Ha M306paKeHne NIoXHbIE AeTa.

HanoxeHne 4acToT rMOXeT ObITb U3y4eHO MOCPEeACTBOM YMC/IEHHOTO aHaM3a (Hanpuvep, aHanmns ®ypbe) u. ans
CYHYCOMAATbHBIX WIN LITPUXOBBIX WM300PadKEeHU, BU3yaslbHOr0 OCMOTPa LdhpoBOro M306paxeHs:, BbiBEAEHHOTO Ha
3KpaH MOoHMTOpa. MNMPUHATO cunTaThb U NPU3HaBaTb, YTO HAJIOKEHMEe YacToT, BO3HVKatOLLMe BCMEACTBME MPOpexuBaHus,
4acTo HeM3BEXHO Ha BbICOKVX YaCcToTaX, HO Ha/IOXEHMEe YacTOT, BO3HVKatOLLEee BC/eACTBYE NOBbILLEHNS YaCTOTbI AUC-
KpeTusaLmn. HeAoMyCTUMO HU Ha KakuX YacToTax B mpeaenax yactoTbl Halikeucta. Mupa MOXET ObITb M3roToB/EHa U3
No6oro Marepuana 1 Ha Nto6oii 0CHOBe, NPUrofHON ANA NPOBEAEHNA U3MEPEHNS HA JaHHOM BG1OMETPUYECKOM CKaHepe,
paboTaroLLEeM B pexvMe OTpaxeHusl, NPoMyckaHUa 1m obom ApyroM pexxuMe nepefadn curHana Kak B ByX, Tak U B
TPex n3mepeHusix.

Ecnu cBsizb MeXzy BbIXOAHbIMY YPOBHSIMU CEPOro N BXOAHbIMM YPOBHSAIMU CUTHaUTA AB/IAETCS HEMHEVHOW, TO ecTb
XapaKkTepucTuKa BXoAa'BbIXxoa OUOMETPUYECKOrO CkaHepa ABMAETCA HE/MHENHON, 3TO AO/MKHO ObITb COOTBETCTBYHOLLIVIM
06pa3om yuTeHo npu BbiumcieHn ®MM nam YKX. [®MM n YKX cTporo onpefeneHb! ToMbKO A/18 IMHENHOR Wi NuHea-
PV30BaHHON CUCTEMBI).

Y Ecnv JOCTOBEPHO 0GHAPYXEHO, YTO HY CUHYCOMAAMBbHAS, HU LLUTPKUXOBAst MUPA, HW KOHTYPHbIA OGbEKT He MOryT
6bITb 1CMO/b30BaHbI A1 KOHKPETHOTO GMOMETPUYECKOTO CKaHepa, AOoMyCKaeTCsl UCMOb30BaHVe APYruX METOA0B M3Me-
pexusa MYX.
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He TpebyeTcs, utobbl HKX nm ®rM 6biim nostydeHbl Ha KOHKPETHBIX YacToTax, CrCOK KOTOPbIX NPeACTaB/ieH B Ta-
6nuue B.5; ogHako. UKX nm ®INMM gomkHbl 0XBaTbiBaTb BECb Anana3oH NpeAcTaB/eHHbIX B CMMCKe YacToT U coaepkaTb
YaCTOTbl, 3HAYEHWS KOTOPbIX MPUBIKEHBI K KXKAO0M N3 NEPEUNCIEHHbBIX YacToT.

CvHycovganbHas Mupa — CepuitHO NPoM3BOAYIMbIE CUHYCOMAA/bHBIE MVPbI, KaK NPaBW/IO, COAEPXaT KambpoBoY-
HYIO CTYMEeHYaTy0 MOHOXPOMHYHO LUKasly A1 U3MEPEHNS XapakTepPUCTUKM BXOLa/BbIXoAa BMOMETPUYECKOTO CKaHepa, a
TaloKe CUHycouaa/bHble 3HAUYeHWsT KOHTpacTa obpasua, MpPUMeHsSIEMbIE /1 HOPMasiM3aumn 3HaYeHWiA KOHTpacTa Ha Bbi-
Xo[e ckaHepa A/1a nonyyeHus erim.

LLitprxoBasi M1pa Jo/mkHa CoepXaTb AOCTATOYHOE YMC/I0 NapasiieNibHbIX Nap SIMHUIA A5 K&XKAOW MPOCTPaHCTBEH-
HOI YacTOThl, YTO MOMOraeT obecneunTb PerucTpaLyio Npu ONTUMaIbHOM (Da3vpPOBaHWK ckaHepa-06bekTa U crnocob-
CTBYET MPOBEAEHUNIO VCC/Ief0BaHNs MOTEHLMATbHOTO Ha/IOXEHUS YacToT. LLiTpuxoBas Mupa Takke A0/HkHa coaepxarb
HU3KOYACTOTHbIA KOMMOHEHT (MeHee 0,3 nap NMHWIA/MM). Kak. Hanpyvep, ofHa LLIMPOKas IMHUA, obnafatoLLas Takoli xe
OMTVYECKOM M/IOTHOCTBIO, YTO U ApYrve MHUKM (Mcnosib3yemas 4719 HopMasiaumm).

Ecnm GuomeTpuyeckuii CkaHep UMEET HEeNTMHEVHYH0 XapaKTEPUCTVIKY, TO A1t AOCTUKEHNS 3ththeKTUBHBIX 3HAYEHNIA
KOHTpacTa LUTPMXOBOro U306padkeHUs: HeO6X0AMMO MCMOMb30BaTh NPOLEAYPY, aHAIOTMYHY0 MPUMEHSEMON A1 CUHYCO-
naanbHoli 06paboTKu.

MYX camoli LITPUXOBOI MUPbI MOXET GbITb HEM3BECTHA. B TakoM crlyyae 3HaueHVst KOHTpacTa SIMHWIA Ha BbIXOAe
6VIOMETPUYECKOTO CKaHepa (B 061aCTV 1300PaXKEHNS N, ECIN XapaKTEPUCTUKA HeMHelHas!, B 0611aCTV 06bEKTa) Hop-
MasIM3yoTCs 3HAUYEHMSIMM KOHTPACTa BbIXOAHBIX MUHWIA C MPaKTUYEeCKV HY/IEBOI YACTOTOM, YTO NPVBOAMT K NprUemIemMoMy
nokasaresnto YKX 6MoMeTpryeckoro ckaHepa.

KOHTYpHbIi 06bEKT — BbluncieHne ®IM 1306padKeHHOr0 KOHTYPHOTO OGbeKTa OCYLLIECTB/ISIETCS COr/1acHO COOT-
BeTCTBYytoLLeMY cTaHaapTy MICO (11). KoHTyp 06bekTa pacnonaraetcs nog, yrsiom 5.2" nooyepeHo B Hanpas/ieHU CTPOK
1 CTON6LOB AaTunka. Ecnm GuomeTpuyeckuii ckaHep MMEET HeSIMHEHYI0 XapakTepucTUKy, TO HENIMHEMHOCTb A0/MKHa
6bITb U3MEPEHa U yUTeHa NP BbIYUCNIEHUSX. BbluMCNeHHbIE BbIXOAHbIE 3HAYEHWS KOHTPAcTa HOPMaUU3YHOTCA [0 3Have-
HUA 1.0 Ha HyieBoii YacToTe (MOCpeACTBOM AeNeHUs Ha n/iowaab (yHKLMM pasMbIBaHWS JIMHAK), YTO NPUBOAUT K MpUeM-
nemomy rnokaszaresnto OV GuoMeTprUeckoro ckaHepa. Ecnv MYX KoHTypa 06bekTa U3BECTHA, TO fa/bHElLLee AeneHme
Ha AaHHY0 (OYHKLIMIO OCYLLECTB/ISIETCA A4/19 NoslyYeHns 6osiee TouHbIX nokasartesneli M 6ruoMeTpryeckoro ckaHepa.

KOHTYpHbIi 0GLEKT [OMKEH COAEPXaTb Kak MAHMMYM [iBE KOOPAMHATHbIE METKY, NPV MOMOLLM KOTOPbIX MOXHO Bbl-
YNCUTb MacLTab N306PaKEHMS B HANpaB/IEHWM MOMEPEYHOM KOHTYPY B MUKCENSX Ha [IOMM.

B.2-2.3 OHOPOAHOCTL YPOBHEN ceporo

B.2.2.3.1 TpeboBaHue k OQHOPOAHOCTU CMEXHBIX CTPOK M CTO/OLI0B

He meHee 99.0 % cpefHUX YPOBHEN Ceporo ABYX CMEXHbIX CTPOK v cTon6LoB AnvnHoli 0.25 AtoiiMa B npeaenax
Kabkaoli 06n1acT pervcTpaumn He fo/MkHbI OT/InyaThbes 6oee Yem Ha 1.5 ypoBHS Ceporo nNpu CkaHMpoBaHUM PaBHOMEPHO
TeMHOro-ceporo oobekTa 1 6os1ee yem Ha 3.0 ypoBHS CEPOro MPu CKaHNPOBaHUM PaBHOMEPHO CBET/IOTO-CEPOro O6beKTa.

B.2.2.3.2 TpeboBaHue Kk OQHOPOAHOCTU MEXY NUKCENAMU

YpoBeHb CEPOro Kakaoro oTAe/bHOro NuKcens A1 He MeHee 99.0 % Bcex NuKcenein B Kaxaoi Hesasricumoli obna-
cTn pasvepom 0.25*0,25 aroiima, pacrnosioxeHHol B npefenax 06/1actv perucTpauyu, He AO/MKEH OT/INYaTbCs OT CpeHe-
ro 3HaueHvs 6onee YeM Ha 8,0 ypoBHel Ceporo Npy ckaHMPOBaHUN PaBHOMEPHO TEMHO-CepOro 0bbekTa 1 6onee Yem Ha
22,0 ypoBHS CEporo npyv ckaH1poBaHUM PaBHOMEPHO CBET/I0-CEPOro 0bbekTa.

B.2-2.3.3 TpeboBaH\e K 0AHOPOAHOCTU Masioi 06/1acTu

CpepHvie ypoBHYM CEPOro ABYX He3aBMCUMbIX 061acTelt pasmepom 0,25*0,25 Atoiima, pacnonoxXeHHbIX B npesenax
061aCcT perocTpaumm, He foMkHbI OTInYaTbes 6onee Yem Ha 3.0 ypoBHS Ceporo Npy CKaHMPOBaHWUM PaBHOMEPHO TEMHO-
ceporo obbekTa 1 6onee yem Ha 12,0 ypoBHell Ceporo Mpy CKaHNPOBaHWK pPaBHOMEPHO CBET/I0-CEPOro 0bbeKTa.

B.2-2.3.4 TpeboBaH1e K yPOBHIO LLyMa

3HayeHVie YpoBHS LLyMa, M3MepsieMoe Kak CTaHAapTHOe OTK/IOHEHVE YPOBHEN CEpOro, JO/MKHO ObiTb MeHee 3.5 B
KaXaoin HesaBucMON obnacty pasmepom 0.25*0.25 fAtoiiMa, pacrofioxeHHol B npeenax 06/1acTu peryetpaumy, npu
CKaHVpOBaHW OAHOPOAHO TEMHO-CEPOro U OAHOPOAHO CBET/I0-CEPOro OOBEKTOB.

B.2-2.3.5 Kpatkas nHdopmaLms

JNo6oli NoaxoaaLmMii OAHOPOAHO TEMHO-CEpbIA Y OAHOPOAHO CBET/IO-CEPbIA 0OLEKT, BK/IOYAA NCEBAO-0ObEKTDI,
MOXET ObITb UCMO/ML30BaH A/15 OLeHKV TpeboBaHWi, ykazaHHbIX B B.2.2.3.1—8.2.2.3.4. [Viaen nceBao-06beKTOB 3ak/oya-
€TCs B NO/y4eHNN 1306paKeHrs MycToli 0611acTy perncTpauum nocpeacTBOM, Hanpymep, YBEMYEHNS W yMeHbLUEHNS
BbIAEPXKM, NO/yyast, COOTBETCTBEHHO, OfHOPOAHO CBET/IO-CEPOe WM TEMHO-Cepoe n3obpaxeHue]. Kaxapili 06bekT fon-
XXEH OXBaTbIBaThb BCIO 06/1aCTb PETVCTPaLIN.

BromMeTpuyeckuii ckaHep HacTpanBaeTCs TakMm 06pa3oM, UTOObI CPeHUIn YPOBEHb CEPOro CBET/ION0 0bpasua Gbun
Ha YeTbIpe YPOBHSI HUXE CaMOr0 BbICOKOrO MokasaTesnis YPOBHS Ceporo, Mosly4aemoro Mpu perrcTpauyn n30bpaxeHns
oTneyarka nasbLia G1OMETPUYECKUM CKaHepOM, a CPefHUi YpOoBEHb CEpOro TEMHOTO 0bpasLa Ao/MKeH ObITb Ha YETbI-
pe YPOBHS BbILLIE CAMOr0 HU3KOrO MoKasaTesisi YPOBHSA CEporo, nosy4aeMoro Npy perncrpauyn n3obpadxeHns otnevarka
nasibLia 6uoMeTpUYeckMM ckaHepoMm. [laHHasi HacTpolika nomoraeT n3bexarb BEePOSiTHbIX YPOBHEN HACbILLEHUS 1 ypoB-
Hel. BbIXOAALLMX 3a Npeeribl AuanasoHa, Nosly4aemoro Npy permcTpaLmm peasibHbIX OTNeYaTKOB NaslbLeB.

B.2.2.4 KauecTBO 1306paxkeHns oTnevartka naibLla

BromeTpuyeckuii ckaHep AO/MKEH 0becneynBaTh AOCTaTOHHO BbICOKOE AJ151 MpeAnosiaraeMbIx 061acTeil npumMeHe-
HVISt KAYECTBO V306PaXKEHNSA OTNeYaTKOB NasibLEeB. OCHOBHOV 06/1aCTbi0 NPUMEHEHNS ABMISIETCA ayTeHTUMKaLMA nocpes-
CTBOM CpaBHEHS N306PaKEHN OTNEeYaTKOB NaslbLEB OAVH K OfHOMY.
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KauectBo 1306pakeHnst OyfieT OLEHMBATLCS C YHETOM NpefCTaB/eHHbIX Hxe TpeboBaHWiA NocpeaCcTBOM MpoBe-
JEeHVA BU3yasTbHbIX W YMCTIEHHbBIX U3MEPEHWIA NCcCneayembiX N306pakeHii, 3apervicTpUPOBaHHbIX KOHTaKTHBIM METOZOM.
[NlaHHble nccnefyemble N306paKeHs], 3apervcTpUpPoBaHHbIX KOHTAKTHBIM METOAOM, A0/HKHbI COAEPXaTb:

- Habop 13 20 OTNeYaTKoB NasibLIEB, YCIOBHO NMOMYyYeHHbIX OT 10 pasHbix CyObEKTOB, MO ABa OTnevaTka oT CyobekTa
(NpeanoyTMTENBHO OTNEYATOK YKa3aTeIbHOro NasibLia SIEBO 1 NpaBoli pyku) u.

- Habop U3 NATY MOBTOPHO 3aPErMCTPUPOBAHHBIX M300PaXKEHNI OTMEYATKOB yKasaTeslbHOro NasibLa OfHOW PyKu
O[IHOTO 1 TOrO e CyObekTa.

Bce vccnenyemble n3obpaxeHus Ao/mkHbl ObITb NPefocTaB/eHbl 419 aHam3a B B1Ae MOHOXPOMHbIX M306pakeHuit
C 8-GVTHO LLIKaIOM Ceporo Ha NuKcesb B HECKATOM dhopmarte (MCMosb30BaHUE HeCKaToro hopmara ¢ noTepsiMm He A0-
MycKaeTcs).

B.2.2.4.1 Tpe6oBaHue K AyHaM1YECKOMY Anana3oHy N306paxeHUin 0TNeYaTkos NasibLeB

He meHee 80.0 % 3apernctprpoBaHHbIX M306paXeHWU OTNeYaTkoB NasbLEeB A0/MKHbI UMETb AUHAMUYECKWIA Ana-
nasoH He MeHee 150 ypoBHeli ceporo.

B.2.2.4.2 KpaTtkas vnHdopmaums

My, AMHaMUYEeCcKMM AnanasoHOM NOHUMAETCS YMC/IO YPOBHEN CEPOro, COAEPXALLMXCA B CUrHaE; AVHAMMUECKUIA
[AvanasoH n3MepsieTca B Npefenax 0611acTv oTrevarka nasibLa, UCKoYas HeogHopoaHble hoHoBbIe 06acTw.

B.2.2.4.3 Tpe6oBaHue K apTethaktam 1 aHOMasmsM 1306pakeHU OTNeYaTKoB NasbLes

ApTedakTbl N aHOMasInK, 0GHAPYXXEHHbIE Ha U306PaXKEHMAX OTrevaTka NasibLa, UCTOYHMKOM KOTOPbIX SBSETCA
6GMOMETPUYECKMIA CKaHep WK NpoLeaypa 06paboTkn N306PadKEHUs!, HE [OMKHbI B 3HAUMTE/IbHOV CTeneHn Hebiaronpu-
ATHO NOB/MATbL Ha BbINO/HEHVE NpeArnonaraeMbix (yHKLWIA.

B.2.2.4.4 Kpatkas nHcopmaums

M306pakeHns oTneyaTkoB NasibLEB UCCEAYOTCA B LieNsX OOHAPYXEeHVst Hanimunsa apTediaktoB vWin aHOMauni,
VICTOYHWKOM KOTOPbIX SIB/ISIETCA GUOMETPUYECKUIA CkaHep Uk NpoLeaypa 06paboTk N306PadKEHMS; OLIEHKA MOXET BK/THO-
yaTb B cebs N3MepPeHUs], HaueneHHble Ha OnpeaesieHne YYC/IEHHOTO BbIPAXKEHUS CTENEHN X KPUTUYHOCTU 1 3HAUMMOCTH.
ApTedhakTb! UM aHOMasTN U3 CEAYIOLLIETO HEMOJTHOTO CrKCKa MOTyT NoAsepraTbCs UCC/e0BaHMIo;

- MOCNeACTBYS LyMa, 00yCIOBIEHHOMO BUGpaLveds;

- peskvie nepenagbl CPeHEro 3HaUeHNs YPOBHEN CEPOro My CMEXHbIMU 3apErMCTPUPOBaHHLIMU 3fIEMEHTaMM:

- Mpob6eribl B rMCTOrpaMme YpoBHEl Ceporo, TO eCTb Haulnime Hy/eBbIX MUKCeN B CPeAHUX 061acTsAX YPoBHEN ce-
poro um nx yceueHue Ao 256 ypoBHeii ceporo;

- CTbIKOBblE COeHEHNA [aTuMKa N300paKeHs;

- LLYMOBbIE MO/IOCHI;

- MpOCTynaH1e Kes Ha KapTe;

- HacbILLEHHOCTb YPOBHEN Ceporo.

B.2.2.4.5 TpeboBaHe K pe3kocTn 1 BOCNPOM3BEAEHNIO MeSIKUX AeTasieli Ha N300pakeHnsix OTrnevaTkoB nasibLes

Pe3kocTb 1 BOCNpoM3BeeHVe MENKNX AeTaNei Ha U306paKeHNsIX oTneyaTka nasbLa, MCTOYHUKOM KOTOPbIX SAB/S-
eTcsa BrOMETPUYECKUIA CKkaHep 1in npoueypa 06paboTkn 306PaKEHWS], AO/MKHbI ObITb AOCTATOYHO BbICOKMMU AJ151 06e-
CrieyeHuns BbINOHEeHVS NpenonaraeMbix yHKLMIA.

B.2.2.4.6 KpaTtkas nHchopmaums

Pe3xocTb 1 BocnpovsBeseHe Meskvix AeTasnel Ha 13006PaKeHNsX OTNEYaTKoB NavlbLEB, MOMYYEHHbIX HA BbIXOAe
61OMETPUYECKOTO CkaHepa 1 noce npoLeaypbl 06paboTky, MOryT BbITb UCCEf0BaHbI NPV MOMOLLM NOAXOAALLMX 06b-
€KTVBHbIX YUC/EHHbIX MOKa3aTesieil kauecTsa M306paxeHu s, a Takke NOCpPeaCTBOM BU3yaslbHOrO OCMOTpa LdhpoBoro
1306PaXKeHs, BbIBEEHHOTO Ha 39KPaH MOHWTOpPA.

B.3 TpeboBaHMst U METOAMKA UCMbITAHUA BUOMETPUYECKNX CKAHEPOB OTNEYATKOB NaslbLEB

B.3.1 O6LumMe NooxeHus

JlaHHOB NpunoxeHne ycTaHasIMBaET TPe6oBaHUA Y METOAVIKY UCTIbITaHWS BOMETPUYECKUX CKAHEPOB OTMEYATKOB
nasibLieB.

B.3.2 MpeaBapuTensHble Tpe6oBaHNA K UCTbITAHUSAM

B.3.2.1 Tpe6oBaHWs K UCTbITaTe/IbHOWM Nabopartopum

Bce n3mepeHns f0MKHbI MPOBOANTLCA B MOHOCTLIO 3aTEMHEHHOM OMTUYECKON SlabopaTopun, He UMEIOLLE BO3-
[eliCTBISA BHELLHUX UCTOYHWKOB CBETa. HeuyBCTBUTENNBHOCTL BUOMETPUYECKOTO CKaHepa K NMOCTOPOHHEMY CBETY He SB-
NSIeTCA NpesMeTOM NPOBOAVIMBIX MCMbITaHWIA. NS npoBefeHNst HEKOTOPbIX M3MEePEeHUn HeOGXOAMMO MPOMyCcKaTb CBET,
KOTOpbIIi M3/Ty4aeTcst GUOMETPUYECKVIM CKAHEPOM OTMEYATKOB MasibLEB, Yepes Npu3Mbl; 3TV CUIbHO MOBbILLAET YyBCTBY-
TENbHOCTb BMOMETPUYECKOTO CKaHepa Mo OTHOLLEHUIO K JTOXHOMY CBETY. VICK/toueHneM 3[ecb ABMSETCA perncrpaums
OTMeYaTkoB NasbLeB A/18 UCTbITaHWS AMHaMWMYECKOoro AvanasoHa. [ns npoBeAeHVst AaHHOrO VCTIbITaHUs JOMKHO BbiTb
BK/IIOYEHO HOPMaslbHOE OCBELLIEHME NMOMELLEHNS A1 06ecneyeHst 0ObIUHbIX YC/I0BUIA OKPY)XXaIOLLEN cpefbl, CXOXUX CO
CTaHAapPTHLIMM YC/OBMSIMM 3KCTTyaTtauyy GuoMeTprieckoro ckaHepa. IMpy NpoBeaeHnn n3mepeHuin Heobxoaumo yoe-
OUTbCA B TOM. 4TO paboyas MoBEPXHOCTb B1OMETPUYECKOTO CKkaHepa ouuLLeHa. Mpy npoBeAeHU UCTIbITaHUi GruoMeTpu-
YECKUX CKaHEPOB OTNeYaTKOB NasibLEB VCTbITaTe/IbHas 1abopaTopys MCMOMb3yeT CReAYHOLLVE M3MEPUTESTbHbIE MPUGOPbI:

- cneuuasibHoe NporpaMmMHoe obecrieveHre 1 OLEeHKN AaHHbIX (B.3.2.3);

- MporpamMmMHoe obecrneyeHie 4151 TabIMUHbIX pacyeToB;

- NOAXOAsALIME 0OBEKTHI UCTIbITaHWiA (B.3.2.4).
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MepcoHan vcnbITatenbHo 1abopaTopumn fomKeH 06n1aaaTh yHAaMEHTa/TbHbIMM 3HAHUSMM B 061aCTV UCTIbITaHWIA
OMNTUYECKNX CUCTEM VIHCTPYMEHTOB. 0COGEHHO B 06/1aCTV UCTIbITaHNSI BUOMETPUYECKNX CKAHEPOB OTMNEYATKOB NavTbLIEB.

B.32.2 Tpe6oBaH/si K 06bEKTY UCTbITaHUA

[na nenbitaHns GYOMETPUYECKOTO CKaHepPa U3roToBUTE b AO/DKEH YKa3aTb TOUHbIA MPUHLMN YCTpOolicTBa U paboTbl
6VIOMETPUYECKOTO CKaHepa, BKIoYasi HEOOXOAUMbIE YepTeXMW (UocTpaumun, Tabnmupl). Pasmep obnactv peructpaumm
1306paxxeHns JO/DKEH COCTaBNATbL He MeHee 16*20 mwm.

McnbiTyeMblii GroMeTpuyeckuii ckaHep AO/MKeH ObITb NOMHOCTLIO PaboToCNoCco6eH. AfanTUBHbIE UK AMHaAMUYe-
CKVe HaCTPOViKV, alrOpUTMbI K&U/TMOGPOBKMA UM MEXaHN3Mbl 0OHapYXeHNs NOAMEHbI, BHEAPEHHbIE B GVIOMETPUYECKI CKa-
Hep UM NporpaMmHoe obecneyeHne An1s buomeTpuyeckoro ckaHepa (Ha MK), koTopble MOryT BKoYaTh B cebst oubTpbl,
oyHKLWM KOMNEHCALMK, ONTUMM3ALMMW, AUHAMUYECKYHO PEryIMPOBKY KOHTPACTa, A0/KHbI GbITb OTK/HOUEHbBI BO BPEMS UC-
nblTaHus. [1151 3TOro U3roToBUTE b JO/MKEH NPEefOCTaBUTb afanTMPOBaHHOE NporpaMMHoe obecrieveHue a1t buomeTpu-
YeCKoro ckaHepa, B KOTOPOM NOLOGHbIE aNEeMEHTLI'ITOPUTMbI Bbln Obl feakTuBMpoBaHbl. MNporpammHoe obecneyeHve
[I0/KHO COYHKLVIOHMPOBATL NMPU HEM3MEHHbIX HACTPOIiKax NapameTpoB BO BPEMS MCMbITaHWs. JyHamMMyeckvie anroputMbl
JA0MYyCTUMbI NN AN1S UCTIbITaHUA AUHAMYECKOro AnanasoHa U306pavkeHniA OTNeyaTkoB NasibLEB, OCYLLECTB/ISEMOrO B
Mo/b30BATENMbCKMX MPUMOXEHUSX.

B.3.2.3 Tpeb6oBaHusi K NporpaMMHOMY 06ecreyeHnio

MporpammHoe obecreyeHmne A5 OLEHKN AaHHbIX LMdPOBOro N306pakeHns oTrnedarka nasbLa AO/MKHO BbIMMCNATb
KauecTBO 1306PaXKEHNISt HA OCHOBE [JBYMEPHOrO CMeKTPa MOLLHOCTY NPOCTPaHCTBEHHbIX YaCTOT LMKhPOBOro M306padkeHus
oTneyarka nasbua. CnekTp MOLLHOCTU, KOTOPbIA SBSIETCA KBaApaToM MOAyNs npeobpa3oBaHms Pypbe 1M306padKeHus,
COAEPXUT MHChOPMALMIIO O PE3KOCTU, KOHTPAaCTe 1 BOCTPOV3BEAEHUN MeSKUX AeTasei n3obpaxeHus. JaHHble napameTpbl
ABMAOTCA KOMMOHEHTaMUN BU3YaslbHOro KayecTsa 1306pakeHus. B nporpaMMHOM 06ecneyeHun NpoBOAUTCA HOPMUPOB-
Ka creKTpa MOLLHOCTW Ha KOHTPACT, YCPeAHEHHbI YpOBEHb CEpPOoro 1 pasMep 1300pPadKeHWs:; MPYMEHSIETCS BU3YaulbHbIi
dmnbTp NepesaToyHol OYHKLMKW, 1 YU TLIBAETCA BEMYMHA YacTOTbl MPOCTPAHCTBEHHON ANCKpEeTH3aLmMM 1306pakeHNst
oTneyarka nasbLa B nukceneii/aroliM. OCHOBHbIM BbIXOAHBIM 3HAYEHNEM SB/ISIETCA YMC/IEHHOE 3HAYEeHMe KadecTBa 130-
GpavkeHNs, KOTOPoe NPeACTaBsieT co60M CyMMY OMIBTPOBAHHBIX, MACLLUTAOMPOBAaHHbIX, B3BELLEHHbIX 3HAYEHWIA cnekTpa
MOLLHOCTW. HopMasm3aLms CriekTpa MOLLHOCTW MO3BO/IAET NPOBOAUTDL JOCTOBEPHBIE COMOCTAB/IEHVS B KOPHE Pa3/IMUHbIX
1306padKeHNi i 0TNeYaTkoB NasibLEB. MporpammMHoe obecneyeHmne JO/MKHO hyHKLVIOHUPOBATL COT/TaCHO NpesCTaB/IeHHO-
MY HUXE OMMCaHuIo;

- B KayecTBe BXOAHbIX A@HHbIX 4711 MPOrpaMMHOro ob6ecneyeHnst fO/KHbI BbICTyNaTb LMpoBble 1306pakeHns
OTIMEYATKOB NavibLEB;

- nporpaMmHoe obecreyeHne [o/MKHO yCTaHaBMBaTb LUMPKHY NPSMOYro/IbHOro OkHa nopsiaka 60 % LUMpKHBLI 130-
BpavkeHns oTrevartka nasbLa.

- MporpaMmHoe obecneyeHne A0/MKHO HaX0AWTb NPaBbIA/NEBbIV N HXHWIA/BEPXHUIA Kpas oTnevaTka nasbLa;

- MporpaMmHoe obecneyeHVie AOMKHO YCTaHOBUTL HA60P NEpPeKPbIBAIOLLMXCS OKOH, OXBATbIBAIOLLMX BCIO 06/1aCTb
oTnevarka nasbua;

- MporpaMmHoe obecrieyeHne AOMKHO UCKTIoHaTb 13 fasibHELLIEe OLeHK 06/1aCcTV OTrevaTtka nasibLa C BbICOKOM
1 HU3KOM M/IOTHOCTBIO;

- MporpaMmHoe obecneyeHne JO/MKHO BbIYUCIATb ABYMEPHbI CNIEKTP MOLLIHOCTW KaXkAoro okHa v [Brd|2

- nporpaMmHoe obecneyeHne JOMKHO MMETb HOPMaUIM3ALIMIO NO NOSHOW 3HEPrUn 1 pasmMepy OKHa;

- MporpaMMHOe obecreyeHie JOMKHO BK/IIoYaTh B Ce65 OUNbTP CUCTEMbI BU3yasTbHONM OLIEHKM YerioBeka (BK/to-
YeHve nofobHOro mbTpa MO3BO/SIET UTOTOBLIM 3HAYEHUAM KayecTBa Havmbosiee TOUHO COOTBETCTBOBATL AKCMEPTHLIM
OLieHKaM OTHOCUTE/IbHOTO KauecTBa);

- nporpammMHoe obecrieyeHne AO/MHKHO UCMO/Mb30BATL MCXOAHOE 3HAYeHMe KayecTBa M300paKeHUs KaK4oro oT-
[enbHOro OKHa, TO eCTb [BYMEPHO-HOPMa/IM30BaHHbIE, OT(OMIbTPOBaHHbIE 3HAYEHNS CMEKTPA MOLLIHOCTY Ha HEHy/eBbIX
yacToTax CyMMMPYHOTCS, pe3y/bTaToM Yero SBMISIeTCA 3HaYeHWe kauecTBa NpescTaB/eHHOW YacT U306padKeHus, Bbipa-
XXEHHOE OAHVM YMCIIOM,;

- NporpamMMHoe o6ecrneyeHyie fOMKHO ONpeaensiTb OKHO C HAUBBICLLMM 3HAYEHMEM KaYeCTBa 1306PaKEHNS.

- MporpaMMHOe obecrieyeHrie A0/MKHO NepeBoaVTbL 3HAaUYEHWe KauecTBa 306PabKeHVsi B HOPMasIM30BaHHbIA B,
TO eCTb [JO/DKHO MPMBECTU 3HAYEHVE KauyecTBa U300padKeHVs oTrevaTka K Liesiomy yicy B gnanasoHe ot 0 go 100. roe
0 cooTBeTCTBYeT HamxyAemy, a 100 — HavsyuLLeMy KauyecTBy N300paKeHus;

- Ha TEMHbIX 06M1aCTAX N306PaKEHNI OTNEYATKOB NasTbLIEB KAYECTBO U306PAKEHNS MMEET 3aBbILLIEHHOE 3HaYeHMe,
a Ha CBeT/IbIX 06/1aCTAX — 3aHWKeHHoe. [laHHbI 3adhtpeKT Ao/mkeH ObITb KOMMEHCMPOBAH NOCPELCTBOM YMHOXEHUS 3Ha-
YEHMS KauecTBa M306paKEHNSA Ha KBaapaT 3HAYeHWs CpeHNX YPOBHE ceporo;

- MporpaMMHoe obecrneyeHrne JOMKHO OCYLLECTB/IATL NPOBEPKY Ha Ha/TNUME 0COObIX CUTYaLWi (C/IMLLKOM BbICOKO-
KOHTPaCTHOE WM CAULLKOM CTPYKTYPUPOBAHHOE M300padKeHWE) 1 COOTBETCTBYIOLLWIM 06pa3oM perynmpoBaTb KavyecTBo
1300paKeHNS;

- nporpaMMHoe o6ecneyeHe fOMKHO MacLLTabnpoBaTb M306paXeHEe B COOTBETCTBUM C YAC/IOM TOHEK Ha AtoiM 1
HOpPMa/In30BaTh Ka4eCTBO M306paKEHNS Tak, YTOObI €ro 3Ha4eHVe HaxoaWIoch B AranasoHe ot 0 4o 100.

B.3.2.4 Tpe6oBaHWs K Mupam

B.3.2.4.1 Mvipbl ANt GUOMETPUYECKOTO CkaHepa, PaboTatoLLEero No NPUHLMMY HaPYLUEHHOrO MOHOTO BHYTPEHHEro
OTPaXXeHWs B CBET/IOM Mofe.

I>BlM® — 6bicTpoe npeobpasosaHue Pypbe (fast Fourier transform (FFT)).
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Mp1 NPOBEAEHUM UCTIbITaHWIA [LOMKHbI UCMO/b30BATLCS MYPbI, KOTOPbIE TECHO CBA3aHbI C NPUHLMMNOM paboTbl 610-
METPUYECKOTO CKaHepa.

B xo4e uCnbiTaHWiA C MCNOMb30BaHMEM AaHHbIX MUP. Ha MyTU OMTUYECKOro iydya GUOMETPUYECKOro ckaHepa He
[O/MKHbI MPUCYTCTBOBATb HUKaKE MOMEXY.

Mupa fomkHa 6bITb pasmeLLieHa HenocpeaCcTBEHHO Ha paboueli MOBEPXHOCTY GMOMETPUYECKOTO CkaHepa. Muvipbl
[O/MKHbI ObITb BbIMO/HEHbI B BUAE OTPAXALOLLMX, CTPYKTYPMPOBAHHBIX UM HECTPYKTYPUPOBaHHbIX 3epkas. CBeT, ucxoas-
LLMIA OT ONTUYECKOI paboyell MOBEPXHOCTU GMOMETPUHECKOTO CkaHepa ByAET OTPaXaTbCA HE TOJbKO OT NEpeaHeid, Ho U
OT 33Hei NOBEPXHOCTN MYpbI. UTO6bI He AoMyckaTb NapasuTHbIE OTPAKEHVS, CBEPXY Ha MMPY HEOOXOAMMO NMOMECTUTb
OTBOZSILLYIO CBET MpU3My.

B cBSA3M € 3TVIM, MEX/1y CKaHEPOM M MVPOIA. a Taloke Mexay MUpOIi 1 MPU3MOIA A0HKHA pacronaraTtsCs UMMEpPCHOH-
Has XXMAKOCTb: NokasaTeslb NPEOMIEHVSt AaHHOW XUAKOCTM [OMKEH ObITb NPUBIMKEH K MoKasaTesiM NPeioMIeHNst on-
TUYECKVX 3/1IEMEHTOB (ONTUYECKOI paboyeii MOBEPXHOCTU CkaHepa, MUpbI, MPU3MbI). [aHHbIA C/I0M XWUAKOCTY He JOMKEH
cofiepXatb HW Mblb, HY BO3AYLUHbIE NYy3bipW. PekoMeHdyeTcs UCMOo/b30BaTb MMMEPCUOHHYHO XMAKOCTb C nokKasatenem
oTpaxeHus n-1,5.

B.3.2.4.2 Mupbl AN151 BUOMETPUYECKOrO CKaHepa, paboTatoLLEero no NpUHLMMY HapyLLEHHOrO NOIHOTO BHYTPEHHEro
OTPaXKeHWs1 B TEMHOM Morie.

Mp1 NPOBEAEHUM UCTIbITaHWIA JO/MKHbI UCMO/BL30BATLCS MYPbI, KOTOPbIE TECHO CBSA3aHbI C NPMHLMNOM paboTbl 610-
METpUYECKoro ckaHepa. B xoae vcnbITaHWii ¢ 1CMob30BaHMEM AaHHbIX MUP. Ha MyTy OMTWMYECKOro /iyya ckaHepa He
[I0/MKHbI NPUCYTCTBOBATL HUKakvie noMexu. Mypa AomkHa ObITb pasMelleHa HeNnocpeACTBEHHO Ha paboyeil MoBepXHOCTH
6GrIOMETPUYECKOr0 CkaHepa. [1s ONTUHECKO CBSA3U, MeXy G1IOMETPUYECKUM CKaHEPOM U MPOIA. AO/MKHA pacriornararscs
VIMMEPCMOHHAs XMWAKOCTb: Mokasate/b MPesioMIEHNA AaHHOW XNAKOCTW JOMKEH ObITb MAEHTUYEH MOKa3aTesto Npeom-
neHnst paboyeli NOBEpXHOCTY GMOMETPUYECKOro ckaHepa. [aHHbI Croi XWAKOCTY He JO/MKEH COAEPXKaTb HU Mbllb, HU
BO3/yLLHble My3blpy. PeKoMeHayeTcs UCMOoNb30BaTb MMEPCUOHHYHO XUAKOCTL C rokasatesieM oTpakeHus n-1,5. Mupbl
[O/MKHbI ObIThb BbINO/HEHBI B BUAe AMdichy3HO-OTpakatoLLmx o61acteil. Ha aaHHbIX noanoxkax noaxoasiuymm cnocobamm
BO3AENCTBYSI MOXHO MO/YYNTb OMpefesieHHbIe YPOBHU ceporo. Matepuan mMupbl JO/MKeH ObiTb BOLOOTTA/IKMBAIOLLYM.
Ecrv Mypa nammH1pyeTcs € Lesblo 3alUyThbl OT XWUAKOCTY, TO HEOOXOAMMO CnefuTb 3a TeM. YTOObl laMmMHauys He 13-
MeHsi/1a ee onTuyeckvie napaveTpbl.

B.3.3 TpeboBaHus 1 MeToaMKa UcnbiTaHns

B.3.3.1 ViccnenoBaHvie MMHEHOCTY LKasbl FpagaLmii ceporo

B.3.3.11 TpeboBaHus

Mpyn “3MEPEHWN ANCKPETHBIX CEPUI YHACTKOB C PaBHOMEPHBLIM KO3(DCHNLIMEHTOM OTPadKEHWS (HanpyUmep, CTyneH-
yaToli MOHOXPOMHO LLKasIbl), B 3HAUYMTESIbHON CTENEHW NMOKPbIBALOLLEA ANHAMWNYECKWI Anana3oH 6UOMETPUYECKOro CKa-
Hepa. cpefHee 3HauYeHVie KaXKA0ro yyacTka JO/MKHO HaxoauTLCA B npesenax 7,65 ypoBHeli ceporo oT NIHUN perpeccum,
MOJTyYEHHOV METOAOM HaUMEHbLUMX KBaJPATOB Y MPOXOAALLEA MeXay 3HaYeHsSIMU KOI(O(IMLIMEHTOB OTPaXKEHMS y4HacT-
KOB (He3asucuMas NepemeHHast) 1 YPOBHAMM CEpPOro, MoyYeHHbIMM Ha BbIXOAE B1OMETPUYECKOTO CkaHepa (3aBvcrmas
nepeMeHHas).

B.3.3.1.2 Kpatkas nHdopmaums

Mpeanonaraetcs, YTO BCe 0ObBKTHI, UCMO/b3yeMble B COOTBETCTBUM C JaHHbIM CLIEHAPVIEM UCTIbITaHKS!, pErMcTpu-
pytoTCsi GMOMETPUYECKVM CKaHepOM, paboTatoLLVM B /IMHEViHOM pexviMe BBOAa/BbIBOAA. JIMHEHOCTL obecneunBaeT fo-
CTOBEpHbIe pe3y/bTarbl NMPU CPaBHEHWM TECTOBbIX M3MepeHMiA ¢ TpeboBaHMAMU. JIMHENHOCTL NO3BO/ISIET NOYYUTb UCXOA-
HOe M306paXKeHNe CKaHMPOBAHHOIO OTreYaTka nasibLa A5 06LLel cnpaBoYHON 6a3bl. Monb30BaTeM MoryT NPUMEHSTbL
K U306padxeHUst U3 AaHHOW 6asbl IMHEHYI/HeIMHelHY0 06paboTkKy, B 3aBUCMMOCTU OT NOCTaB/IEHHON 334341 U B Aa/lb-
HelLLeM BepHYTLCA K ICXOAHOMY 1306padkeHnto. TeM He MeHeee. NS CKaHMPOBaHHbIX U306PaKeHW A MVP OTKIOHEHWE OT
JINHENHOCTU 0BbIYHO JOMYCKAETCS, TO ECTb [JIOKET ObITh Pa3peLLeH0 He3HaUNTEBHOE NPUCYTCTBUE CT/TaKEHHON MOHOTOH-
HOW HeNMHeHOCTW, Koraa obecneyeHre IMHEHOCTY Ha UCTbITLIBAEMOM GUOMETPUYECKOM CKaHepe OTMeYaTKoB NasibLeB
ABNISIETCA MPaKTVYEeCKV HeLlesiecoobpasHbiM U HETUMMYHBIM C TOUKW 3PEHVS SKCTyaTauy.

B nopobHbIx ciyyasx TpebyeTcsa npefocTas/ieHne oKyMeHTaLUuy Hapsy ¢ 3anpocoM Ha OTK/TOHeHwe OT Tpebosa-
HUii. CneflyeT NpuU3HaTb, YTO OTMEYaTOK MasbLa Ha G1OMETPUYECKOM CKaHepe MOXET UMETb HenaeaslbHble XxapaKkTepu-
CTUKN OTHOCUTENBHO CPEeAHElt BeMUMHbBI OTpavKatoLLeil CnocoBHOCTY, HEOAHOPOAHOCTY CPeAHEN BENMUMHBI OTPadKatoLLeli
CMOCOGHOCTY, H3KOTO YPOBHS KOHTpacTa Un (hoHOBbLIX NoMeX. [Mofgo6bHbIe NpobieMbl MOTYT GbITb YACTUYHO CBEeAEHbI K
MWUHMYMY MPW NOMOLLY HenMHeliHoli 06paboTku ypoBHel Ceporo N306paKeHus, 3aperucTprpoBaHHOTO BUOMETPUYECKUM
ckaHepom. BcrneacTteuve 3T0ro IMHEHOCTL He SIBMISieTCs 06s3aTesbHbIM TpeGoBaHeM npy pabodem 1y TECTOBOM CKaHU-
pOBaHUN N306PaKEHNIA OTNEYATKOB MaslbLEB.

B.3.3.1.3 Vicnonb3yemblie Mypbl

B.3.3.1.3.1 Muipbl A1 GMOMETPUHECKOTO CkaHepa, paboTaroLLEro no NPUHLMMY HapyLLEHHOrO NOJIHOTO BHYTPEHHEro
OTPaXKEHVs1 B CBET/IOM MNorie.

[ns npoBefeHVst J@HHOTO UCMbITaHWA MOTYT BbITb MCMOb30BaHbl MUPbI C META/I/IMYECKUM MOKPLITUEM; JaHHble
MMPbI MOTYT UMETb Pas/inyHble KO3hMLMEHTbI OTPaXKEHUS. B Ka4ecTBe MeTasiia MOXET UCMO/b30BaTbCA XPOM WK aslko-
MUHWIA; XPOM T7IOKET SIETKO HAHOCUTLCA C PasHOl MIOTHOCTbLIO, HO MO3BO/SIET MO/TyYaTb MaKCYMasIbHbIA Ko3ddmLyeHT
oTpakeHnst nopsigka 50 %. MakcumarsibHbI KO3OMLIMEHT OTPaXKEHWST a/IIOMUHUS COCTaBNSET OKoo 85 % — 92 %, Ho
€r0 CMIOKHO HAHOCUTb C Pa3Holi NMIOTHOCTLIO. Tak Kak KO3(PULMEHTbI OTPaXKEHNS NMOBEPXHOCTEN MMP HE MOTYT BbiTb
npegfckasaHbl, KO3hthULMEHTbI OTPAKEHNSI BCEX MUP AO/MKHbI ObITb TOYHO M3MEPEHBI.
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B.3.3.1.3.2 MupbI 4151 GUOMETPUYECKOTO CkaHepa, paboTatoLLEero No NPUHLMMY HapYLLIEHHOTO NOSIHOMO BHYTPEHHErO
OTPaXXeHUs B TEMHOM Mosie.

[ns npoBefeHns AaHHOTO UCTbITaHNA UCMOMb3YHTCA MUPbI, UMEtoLLmE ANddy3HO OTPavKatoLLyto NMOBEPXHOCTL C
pas/IMyHbIMK 3aTEMHEHHbIMU 351ieMeHTamu. Mof06HbIE MVPbI UCMO/B3YHOTCS B MPOMbILLIEHHbIX MacluTabax npy ucnbira-
HUM ®MM B1OMETPUYECKUX CKaHEPOB OTNEYaTKOB NaslbLEes NAHLWETHOro TMna.

B 3aBucrmMoCTY OT pa3vepa pabouell MOBEPXHOCTU, MMpa pa3pesaeTcs Ha YacTu, cofjepxallve aBe wii 6onee
006/1aCTN vcnbiTaHys. Takvm 06pa3oM, Ha paboyyto NOBEPXHOCTb MOXET ObITb MOMELLEHO OHOBPEMEHHO HECKO/IbKO 06-
nacTeii ncnbITaHus.

B.3.3.1.4 lNpoueaypa ncnbiraHus

B.3.3.1.4.1 MNepBbiii 3Tan UCMbITaHNS

Habop o6nacTeli ¢ pa3nMuHbIMU 3HaUEHVSIMI KO3(hMLEHTA OTPaKEHWS AO/MKHbI ObITb NOOYEPEAHO PasMeLLiEHbI
Ha 61OMETPMYECKOM CKaHepe 1 3aperMcTprpoBaHbl B BuAe 1300pakeHniA. Jo/mKHO ObITb 3aperucTprvpoBaHo He MeHee
[eBATY 0OBLEKTOB € Pa3/INYHBIMK 3HAYEHUSMU KO3(hMLIMEHTA OTPaKEHMS], OXBaTbIBAIOLLMMI NMPaKTUYECKN BECH ANHAMU-
yeckuii ayanasoH GMOMETPUYECKOTO CKaHepa.

B.3.3.1.4.2 BTopoii aTan ucnbiraHms

CpefHee 3HaueHVe Ceporo Kaxkaoro n3obpaxeHnst ob6bekTa AOo/MKHO ObITb OnpeAesieHo Mpy MOMOLLY CNeLMaibHOro
nporpaMmHoro obecneveHns. KoadhdhnumeHT OTpaxkeH1s 1 Noy4eHHOe 3HaYEHNE Ceporo KaXKA0ro 06bekTa AOMKHO yeTa-
HaB/MBATLCSA B BUAE Mapbl 3HAYEHUN.

B.3.3.1.4.3 TpeTuii aTan ncnbiraHms

K faHHbIM napam 3HayeHuii Heo6XoAYMO NPYMEHNTB NIVHENHYIO perpeccuto. [INs Kakaoro CpeaHero 3HaveHrst ce-
poro HeoGXoAMMO OMPeAENUTL OTKIOHEHWE OT UTOrOBOI NIVHWK PErpeccum.

B.3.3.1.5 CootBeTcTBUE TPEOOBaHMIO

HW 0f1HO U3 BbIMMCIEHHBIX HA TPETLEM 3Tane UCTbITaHNS 3HAUEHIA OTKIIOHEHWS CEPOTo He [O/MKHO NpeBbILLaTh 7.65.

B.3.3.2 AHa/3 4acToTbl MPOCTPAHCTBEHHOI AVICKPETU3ALMM U reOMEeTpMYeckast TOHHOCTb

B.3.3.2.1 TpebosaHus

YacToTa NpocTpaHCTBEHHOI ANCKPETM3aLMI: UTOrOBOE U300padkeH e oTneyaTtka nasbla Ha Bbixode GrnoMeTpuye-
CKOrO CKaHepa [J0/KHO MMETb YacTOoTy NPOCTPaHCTBEHHON AMCKPETU3ALMN B HAMPaB/IEHUM CTPOK U CTOMOLOB faTumnka B
ananasoHe ot {R - 0.01R) go (R + 0.01R). BenmuuHa «R» go/mkHa coctasnate mbo 500. imbo 1000 nvkceneid' atoim;
B cepTuchrkaTe GOMETPUYECKOTO CKaHepa MOXET ObITb Yka3aHO Kak OfiHO, TaK 1 06a 3Ha4eHUs YacToTbl MPOCTPaHCTBEH-
HOli AyckpeTvzaumn. dakTuyeckoe 3HaveHne YacTOoTbl MPOCTPAHCTBEHHOW AVCKPEeTM3aLmMM GUOMETPUYECKOTO CkaHepa
[O/MKHO 6bITb 6OSbLLE WM PABHO BENUUMHE «R».

leomeTpuyeckast TOYHOCTb B MONEPEYHOM HanpaB/iEHWW: NPV CKAHUPOBAHUM LUTPUXOBOI MUPbI € YacToToil 0.1 nap
JVIKWIA/MM B BEPTUKa/IbHOM ¥ TOPU30OHTA/IbBHOM HanpaB/ieHWW JIMHUIA, abCoNoTHOe 3HaueHue pasHuLbl {D) Mexay dak-
Tnyeckim (X) 1 M3MEepPEHHbIM Ha M306pakeHnn (Y) paccTosHMEM Mexay napassiefibHbIMU TMHUSAMKU 06bekTa He A0/MKHO
NpeBbILLIATL NPEACTAB/EHHBIX HYDKE 3HaUYEHUI A1 He MeHee 99 % uCnbITaHWii, NPOBeEHHbIX B KaXXA0 06/1acTh usMepe-
HUS 3apErVICTPUPOBAaHHOTO 3/1EMEHTA 1 B K&KAOM U3 ABYX HarpaB/ieHNiA.

[insi GUOMETPUYECKNX CKAHEPOB OTNEYATKOB NasIbLEB C paspeLLaroLLeit cnocobHOCTLH 500 NKcenei/arim:

D S0.0007. ana 0.00 < X S0,07.

D S0.01X. ansa 0.07 SX S 1.50.

[lns 6uomeTpUUECKNX CKaHEPOB OTNEYaTKOB NasibLEB C paspeLuatoLLieil crnocobHocTbio 1000 nukceneit/atonm:

Di 0.0005. ana 0.00 <X S0.07,

D S0.0071X. gna 0.07 SXS 1.50.
roe D=1Y-X].

X — ghakTuyeckoe paccTosiHue Ha Mype.
Y — 13MepeHHOe paccTosiHME Ha M306padKeHUN.
D, X. ¥ npeacTaBneHs! B Atoimax.

leomeTpuyeckast TOYHOCTb B MPOAO/ILHOM HanpaBeHUN: NPU CKaHUPOBAHUM LUTPUXOBOW MUPbI ¢ YacToToi 0.1 nap
JHWIA/MM B BEPTUK&/IbHOM Y TOPU30HTa/TbHOM Harnpas/ieHUn NIMHUIA, MakCMasTbHOe 3HaueHVe pasHuLb! (B FOpU30HTas b
HOM WM BEPTVKa/IbHOM HanpaarneHuy COOTBETCTBEHHO) MeX/y PacrosioxeHem Mtobbix ABYX ToUek B Npeaenax 1.5 Atoid-
MOBOrO CErMeHTa, NpeACTaB/IEHHOTO NMEPUOANYECKOTO N306padkeHns!, He AO/MKHO npeBbiwaTb 0,016 AtoiMOB ANs He Me-
Hee 99 % ucnbiTaHuWiA, NPOBEAEHHBIX B KaXKA0l 0611aCTN M3MEPEHUS 3aPErCTPUPOBaHHOTO 3/1EMEHTA 1 B KaXKA0M 13 ABYX
OPTOrOHa/TbHbIX HarNpaB/IEHWIA.

B.3.3.2.2 KpaTkas nHchopmaLms

LLiTprx0BOI MMpOIi SIBMISIETCA peLLeTKa POHKW. KOTOpasi COCTOUT U3 JIHUIA OAVMHAKOBOW LUMPUHBI Y MPOCTPAHCTBEHHO-
ro NPSIMOYrO/IbHOrO CUrHasTa C BbICOKOM KOHTPACTHOCTbHO M PE3KMMU Kpasimu. [iNs cMCTEM C pa3peLLatoLLeil cnocobHOCTbLIO
500 nukceneii/aroiiM. 3Ha4eHVie YacToTbl MPOCTPAHCTBEHHOM AVCKPETU3aLMN JO/MKHO HaX0AWTbCA B AuanasoHe ot 495.0
o 505.0 nukceneid/aolim: oS cUCTEM C paspeLuaroleii cnocobHocTbio 1000 nvkceneii/atoliM. 3HaYeHe YacToTbl Npo-
CTpaHCTBEHHOI AMCKPETU3aLMN JO/MKHO HaxoauTbes B gvanasoHe ot 990.0 go 1010.0 nvkceneii/atoim. [eiicTBuTenbHas
4acToTa NPOCTPaHCTBEHHOW AUCKPETH3aLMN GMOMETPUYECKOTO CKaHepa [MIOET ObiTb 6osbLUe TpeGyemoii YacToTbl Npo-
CTPaHCTBEHHOI AVCKPETV3aLyK, B TakOM C/lyvae Ha BbIXOAEe NMPOV3BOAUTCS «yMEHbLLIEHVE» [0 Tpebyemoii YacToTbl Npo-
CTPaHCTBEHHOW anckpeTusaumm. OfHako AelicTBUTENbHAs YacToTa NPOCTPAHCTBEHHON AMCKPETU3aLMN HE MOXET ObiTb
MeHbLLe TpeGyeMOii: TO eCTb «yBe/MUeHe» A0 TpeGyeMoli YacTOTbl MPOCTPAHCTBEHHON ANCKPETV3aLMN 3arpeLLEeHo.
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eomeTpuyeckast TOYHOCTb B NOMEPEYHOM HaMpPaB/eHUN 13MEPSIETCS B MONEPEYHOM HanpaseHNN N306PaXKEHHbIX
JMHWIA peleTkn PoHku ¢ yacToToin 0.1 map AnHWit/MM, KOTOpble OXBATLIBAKOT MPaKTUYECKW BCHO 06N1acTu peroctpaLym
1306paxeHnsi. TpeboBaHMe K YacTOTe NPOCTPAHCTBEHHOW AuckpeTusaumm B 500 nukcenei/atoliM coOTBETCTBYET TOYHO-
CTU onpefeneHnst koopayHat + 1.0% ans paccrosHuid ot 0.07 go 1.5 aroiimos 1 + 0.0007 aroiiva (1/3 nvkcenst) ons
paccTosiHuiA MeHbLUe un pasHbiX 0,07 AtoiiMa. TpeboBaHue K YacToTe NPOCTPaHCTBEHHOM avckpeTusaumm B 1000 nuk-
cernei/aioim coOTBETCTBYET TOUHOCTM onpeaerieHus koopavHar +0.71% ans paccrosHuid ot 0.07 go 1.5 AroiivoB 1 3Ha-
yeHmio + 0.0005 aroiima (1/2 nukcens) Ana paccTosHWIA MeHbLLe Wn pasHbix 0,07 atoliva.

leomeTpuyeckKas TOYHOCTb B MPOAO/IEHOM HarNpaB/ieHN U3MEPSETCS BAO/b KaKAO0M N300pakKeHHON IMHUN peLueT-
k1 PoHKM ¢ YacToToi 0.1 nap MHUIA/MM, KOTOpbIe OXBAaTbIBAKOT NPAKTUYECKN BCHO 06/1aCTV PErncTpaLmy N306paxeHus.
Hanpumvep, 4515 npeAcTas/eHHOV ropu3oHTa/TbHON JIMHWW M306PadKeHNs!, MakCYMaUTbHOE 3HaUYeHNe PasHULbl MeXay Tou-
Kamn nepeceyeHVst JaHHOW IMHUN C BEPTUKasIbHOM Y TOPU30HTa/IbHON OCAMU, U3MEPEHHON B HECKO/bKMX TOUKaX Cer-
MeHTa SMHUM AnnHoR 1.5 froliva, cpaBHMBAETCS C MakCMMaslbHO JOMYCTUMbIM 3HAYEHVEM pasHULbl (aHau10rvuHo Ans
BEPTUKasIbHON HUK). [laHHOoe Tpe6oBaHVe HeoGX0AMMO A/15 FapaHTUM TOro, YTO NOAYLLKOOGpa3Hoe 1 604Koo6pasHoe
VICKaXeHne B OCHOBHO 06/1aCTV UCCiefioBaHuUs, TO eCTb Ha OTreyaTke OAHOro NasibLia, He C/IMLLKOM BESIKO.

B.3.3.2.3 Vcnonb3yembie MypbI

B.3.3.2.3.1 Mvipbl 4/19 GOMETPNYECKOTO CkaHepa, paboTatoLLEro Mo MPYHLMIY HapyLIEHHOrO MOSTHOMO BHYTPEHHEro
OTP&aXKEHWs B CBET/IOM Mosne

Mupa gomkHa nokpbiBaTh He MeHee 70 % paboyein NoBEPXHOCTV BUOMETPUYECKOTO CkaHepa. TecToBas CTpyKTypa
npeacTaBnsieT co60i peleTky C NOCTOSHHbIM neprogoM 1 Mm. Mypa MOXeT COCTOSITb M3 HanpaB/IeHHO-0TPadKatOLLMX
CTPYKTYP, Takmx Kak XpOMOBblE MOSIOCKN Ha CTEK/IAHHON nog/ioxke. CBET, NPOXOAALLMI Yepe3 CTEK/ISHHYIO NMOASIONKY,
[IO/KeH BbIBOAUTLCS NPU3MONA, KOTOpas AOMKHA HAXOAUTLCA CBEPXY Ha MUpe.

B KauecTBe aslbTepHaTVBbI MOKPLITON XPOMOM CTEK/IIHHOM MMPEe MOXET ObITb MCMO/Ib30BaHa NO/IMMEPHas NJIeHKa ¢
HaneyaTaHHbIMI YEPHbIMU IMHWUAMW. B TakoMm crlydae HeT HeOOXOAMMOCTY B pasMeLLieHn Npu3Mbl Ha Mupe. OTpavkeHue
CBeTa OCYLLECTBAETCA OT 06PaTHON CTOPOHbI M/IEHKM.

HaneuaTaHHble Ha NeHKe YepHble 061acTy MOM/IOLLAIOT U PACCEVIBAIOT CBET, M TakM 06pa3oM Nosy4atoTCs TEMHbI-
MM Ha n306pakeHnn. /Icnonb3oBaHve 4aHHOTo MaTepuasia Mpbl PEKOMEHL0BAHO Npy 60/bLLON paboyeii NoBepXHOCTY
6VIOMETPUYECKOrO CKaHepa.

B.3.3.2.3.2 Mvipbl 4/19 GIOMETPNYECKOTO CKaHepa, paboTatoLLEro Mo MPUHLMIMY HapyLLEHHOrO MOSTHOMO BHYTPEHHEro
OTPaKEHWS1 B TEMHOM rosie

Mupa gomkHa nokpbiBaTh He MeHee 70 % pabouyeli NOBEPXHOCTV BUOMETPUYECKOTO CkaHepa. TecToBas CTPyKTypa
npeAcTaB/sieT co60l PELLEeTKY C NOCTOSAHHLIM NeprUooM 1 MM.

Mupa fomkHa CcocTosiTb M3 Anddiddy3HOTO FISHLEBOTO OTPaKAKOLLEro Mateprasia, Ha KOTOpbIi HaHECEHb! TEMHbIe
CTPYKTYpbI. [laHHble CTPYKTYPbl MOTYT 6bITb HAHECEHbI (hoTorpadiMyeckMm Uamn nevarTHbIM crnocobom. B kavectse Marte-
pyana Ansa MYpbl HeMb3s UCNo/b30BaTb HOTOGYMary Ui MesioBaHHYH0 Gymary Tak kak OnTuyeckue CBOMCTBA AaHHbIX
MaTep1asioB MOTyT M3MEHSATLCA NPU HAMOKaHUM B pesyribTare BO3AENCTBIS UMMEPCUOHHON XWAKOCTY. Takum 06pasomM,
B KauecTBe MOA/I0KKN PEKOMEHYETCS 1CNO/b30BaTh M/1aCTUKOBbIE MaTepUasibl, NOKPbITbie hOTOaMY/IbCHEN: AaHHbIe Ma-
Tepyasibl HeYYBCTBUTE TbHBI K BO3AECTBII0 MMMEPCYIOHHON XWAKOCTY; TEMHbIE CTPYKTYPbl MOTYT ObITb HAHECEHbI CNOCO-
60M aHasIorMyHbIM hoTorpachryeckoMy NpOLIECCY HAHECEHUS Ha Gymary.

B.3.3.2.4 MeToavka ucnbitaHus

B.3.3.2.4.1 MNepBblii 3Tan vcnbITaHWs

Mupbl C UMMEPCWMOHHOW MM APYTOi MOXOXEN XUAKOCTbIO A0/MKHBI GbITh pasMeLLieHbl Ha paboyell NoBepXHOCTY
6roMeTPUYECKOro CkaHepa. Mpy UCno/b30BaHWM MOKPLITO XPOMOM CTEK/IHHOM MUPbI CBET, NPOHVKAIOLWMIA Yepes cTe-
KNSIHHYHO NMOA/I0XKKY, [O/KEH BbIBOAWUTLCSA NPU3MOIA, KOTOpasi Jo/KHA pacnonaraTbcs CBepxy Ha oobekTe. Mpu ucnosnb3o-
BaHWM B Ka4eCcTBe 0OBbEKTa N/TACTUKOBON MIEHKN C YePHOW NevaTbio HeOOXOAMMOCTb B PasMeLLeHM Npu3Mbl Ha 06bekTe
oTcyTeTBYeT. Kadkaas Mupa Ao/mkHa noMeLLaTbes Ha pabouyyto NoBEPXHOCTb BUOMETPUYECKOTO CKaHepa YeTbipe pasa: Asa
pasa € BepTUKaUIbHO Hanpas/ieHHbIMY JIMHUAMU (Kavkbli pa3 noBopaumsas 06bekT Ha 180%) u fBa pasa C ropu3oHTasTbHO
HanpaBEHHbIMU MHUAMK (Keokabli pa3 noBopaynBasi 06bekT Ha 180%). Mpu 1Ccnonb30BaHMM AaHHOMO METOAA MOXHO
06HapYXWTb OLLMOKY, NPUYMHON KOTOPbIX SBNSETCA MMPa, & He GUOMETPUYECKUIA CKaHep.

Mocne pa3smeLLeHus Mypbl Ha paboueli NOBEPXHOCTV BUOMETPUYECKOTO CkaHepa HeobXoauMo yoeauTLCs B TOM,
4TO NOMOChI MUPbI PACMO/IOXEHbI Napas1IenbHO NUKCeNAM GUOMETPUYECKOTO ckaHepa. UTo6bl 3TO BbISIBUTL, HEOOXOAVIMO
nckaTb athheKTbl HAUTOXKEHUS YaCTOT Ha Kpasix SIMHWIA, paccMaTprBas 3apervcTpypoBaHHble U306paKEHNS Ha BbICOKO-
Ka4eCTBEHHOM MOHUTOpE.

B.3.3.2.4.2 BTOpOii 3Tan ncnbiraHus

OnpegenstoTca KoopayHaTbl NUKCenel Ha Kpasix pas/IMHOBaHHON 06/1acTu 3apermcTpypoBaHHOTO VM306paXeHNs.
[JaHHan nHbopmaums 1 pasMepbl N306pakeHNst HEOOXOAWMbI NS OLIEHKW CrieumasibHbIM MporpamMMHbIM o6ecneyeHremM
(cm. E.3.2.3). laHHOB nporpaMMHoe o6ecneveHre onpesensieT B npeaenax 3afaHHoi 0611acTn N3MepeHns paccTosiHue
MEeXay COCeAHUMM TMHUAMM, CPeAHee PaCcCTOsIHE MEXAyY LUECTbIO JIMHUAMK U KOOPAVHATbI LIEHTPaUIbHON OCK KaxkaoW
JMHUN. B KayecTBe efyHNLIbI U3MEPEeHNst HeO6XOAMMO VCMO/L30BaTb MYKCESb.

B.3.3.2.4.3 Tpetwii aTan ncnbiraHms

Ha ocHoBaHWM pe3ynbTaToB BTOPOro aTana MCTbITaHs 1 3BECTHOrO Nepuofa peLleTk Mupbl (1 MM) MOXHO onpe-
[ennTb YacToTy NPOCTPaHCTBEHHOW AVCKPETU3aLMM B1OMETPUYECKOTO CkaHepa B pasHbIX 061acTAx n3obpaxeHus. JaH-
Has YacToTa NPOCTPaHCTBEHHOM AVNCKPETU3ALMN MOXET ObITb UCMO/b30BaHa /151 NepPeBOAa PACCTOAHNA MEXAY MHUAMM
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13 nuKceneit B MM. OCHOBBIBASACH Ha JaHHbIX 3HAYEHUAX MOXHO BbIYMC/IUTL PasHULLY MeXAy TEOPETUHECKM 1 U3MEpeH-
HbIM PaCCTOSIHEM MeXay IMHUAMN ANS pasHbIX 06/1acTei n3mMepeHus. PacrnonoxeHne MVHUA 1 X NPoAo/IbHbIA U3To
MO3BO/SAOT BbIUNC/IUTL KOIWPULIMEHT UCKEKEHNS BUOMETPUYECKOTO CKaHepa.

B.3.3.2.5 CootBeTCcTBUE TPEOOBAHUAM

B pamkax JaHHOr0 cLeHapyis UCrbITaHWst HEO6X0AMMO MOJTHOE COOTBETCTBME 3HAYEHUAM, MEPEUNCIEHHbIE B NyHKTE
«Tpe6oBaHus».

B.3.3.3 AHasm3 YKX

B.3.3.3.1 Tpe6oBaHus

MUX gomkHa N3MEePATLCA MPY NMOMOLLY MUPbI B BUAE GMHAPHOW peLueTky (PeLLeTkn POHKY). 4TO onpeseneHo Kak
u3mepervie YKX. 3HaueHus1, senstolmecs pesynbtatom namepenns UKX nvHuin JomkHbI ObiTb paBHbl WK MPeBbILLATb
MVHUMaSTbHbIE 3HAYEHUS KOHTPACTa, onpeaessieMble ypaBHeHeM 1 v ypaBHEHNEM 2 B Hanpas/ieHWM CTPOK M CTON6L0B
JaTuuka 1 B N11o6oin 30He 0630pa B1OMETPUYECKOro ckaHepa. 3HaveHns UKX. BbIMMCIEHHbIE NPY MOMOLLY YpaBHEHMI 11
2 [NA CTaHAAPTHbIX YaCTOT MCMbITaHWsA, NpeacTaB/eHbl B Tabnumue B.6. HM 0fHO U3 BbIMMC/IEHHbIX 3HAYEHWIA KOHTpacTa
YKX Ha cneLmctmKauyoHHbIX MPOCTPaHCTBEHHbIX YacToTax He AO/MKHO npesbiwaThb 1.05. MomyyeHHoe Ha BbixoAe n3obpa-
XXEHVE LUTPUXOBOW MUPbI HE AO/MKHO MMETb 3HAUNTENBLHOTO AdhdheKTa HAIOKEHMS HacToT.

Ta6nuya B.6— MyHUMAsbHBIA 1 MaKCUMaIbHbIA KOHTPaCT

MWHVManbHbIA KOHTpacT
ANsi BUOMETPUYECKMX
CKaHepoB C paspeluatoLleit
cnoco6HocTbio 500 nukce-

MUHVUManbHbIA KOHTPaCT Ans

6YOMETPUYECKMX CKAHEPOB C

paspeLuatoLieit cnocobHOCTbI0
1000 nukceneii'aroiim

YacToTa

o MakcuMasbHbIii KOHTpacT
(nap nuuuitrvm)

neii/aoinm
1.0 0.948 0.957 1,05
2.0 0.869 0.904 1.05
3.0 0.791 0.854 1.05
4.0 0.713 0.805 1.05
5.0 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

LLiTprxoBasi M1pa MOXET He COAepXaTb KOHKPETHbIX YacTOT, CMICOK KOTOPbIX NPeACTaB/IeH B NpeablayLueli Tabnm-
Lie; 0HaKoO, peLleTka A0/PKHA OXBaTbIBATb BECh Avanas3oH NpeACTaB/IeHHbIX B CMIMCKE YaCTOT ¥ COAEePKaTh LLab/oHbI n-
HUIA. 6/IM3KNE K KXKOM U3 NepeUnc/IEHHbIX YacToT. CneaytoLime ypaBHEHNS UCNO/b3YHTCA A/151 NOJTYUYEHUS] MUHUMASTbHO
[0NyCTUMbIX 3HaYeHIA koHTpacTa YKX npu ncnosnb30BaHnm LITPUXOBOW MYpbI, COAEPXaLLE YacToTbl, KOTOpble He Npea-
CTaBneHbl B Tabnuue B.6.

BuomeTpryeckunii ckaHep € paspeLuatoLLeli cnocobHocTbro 500 nukceneid/atoiim. ansf =ot 1,040 10,0 nap ivHWiA/MM:

UKX = 3.04105E-04 k f2- 7.99095E-02 * f + 1.02774. (B.5)
BroMETpUYECKIIA CKaHep C paspeLuaroLLein cnocobHocTbo 1000 nvkceneid!atoliv, ans f=ot 1.0 go 20.0 nap HMiA /mm:
UKX =- 1.85487E-05 * f 3+ 1.41666E-03 * f 2—5.73701E-02 * f +1.01341. (B.6)

[INsi KOHKPETHOIA LLTPUXOBOI MUPbI CNELMKALIOHHbIE YaCTOThI BK/IHOYAOT B CE6S1 BCE YACTOThI SIMHUN PELLIETKN B
AnanasoHe oT 1.0 o 10 nap AmHMit/Mm (GMOMETPUYECKMIA CKaHep € paspeLuatoLLell cnocobHocTbo 500 nvkceneit/atolim)
ww ot 1.0 8o 20 nap MMHWIA/MM (GMOMETPUYECKUIA CKaHep ¢ paspeLuaroLLein cnocobHocTbio 1000 nukceneii/atolimv).

B.3.3.3.2 Kparkas nHchopmaums

LLiTprx0BOIA MMPOIA SIBNSIETCA peLLeTka POHKW. KOTopasi COCTOMT U3 SIMHWIA OYHAKOBOM LUMPWHBI 1 MPOCTPaHCTBEH-
HOro NPSIMOYTO/IbHOrO CUrHaU1a C BbICOKOI KOHTPACTHOCTBIO U peskMmM Kpasimu. Bce peLueTku AOo/mKHbI 6bITb YCTaHOB/EHbI
Ha 0ZiHY M1py. [JONOHWUTE/NBHO Ha MUPE A0/MKHBI pacnosiaratbCsl 60/bLLME YePHbIE Y 6E/b0 CTPYKTYPbI /151 ONpeseieHus

39



FOCT P NCO/M3K 19794-4—2014

UKX Ha HyneBoit YacTtoTe. [poCcTpaHCTBEHHAsA YacToTa AaHHbIX CTRYKTYP A0/KHA 6biTh He 6onee 3 % OT yacToTbl Hait-
kBuCTa. [ BCcex G1OMETPUYECKNX CKaHEpPOB OTMEeYaTkoB NaslbLEB LUMPUHA JAaHHbIX CTPYKTYP JO/MKHA ObITb HE MeHee
1.7 MM, Kaxkaast 06nacTb MCTbITaHKs C NePeUnCeHHbIMU BbILLe YacToTamm A0/MKHA UMETb HEOOXOAYMOE YNC/IO U [/TUHY
PELLIETOK, YKa3aHHble B Tabnmue B.7.

Tab6nuya B.7— Pa3mepbl CTPyKTyp TecT-obbexTa

MyH- " . " .
T e wpeewn (S ST e
R (Mv"]) VA (M) newaponv| LoV
0.3 1 >1.700 2.50 3% 1,5%
1 4 0.500 2.50 10% 5%
2 5 0.250 125 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 Vicnonb3yemble MypbI

B.3.3.3.3.1 MupbI g/191 6GUOMETPMUYECKOr0 CKaHepa, paboTaroLLero no NPUHLIMMY HAPYLLEHHOrO NOIHOTO BHYTPEHHETO
OTpaXeHWs1 B CBET/IOM rose

Mvipa MOXET COCTOSITb U3 HaNpaB/IEHHO OTPAXKAOLLIMX CTPYKTYP, TakUX Kak XPOMOBbIE MOIOCKY Ha CTEKISHHON Nog-
noxke. CTpyKTypa MUpbI I0/HKHA ObITh TaKOM, Kak OMCaHO B pasfene BbilLe.

CBeT, NPOXOASALLWIA Yepes CTEKSAHHYIO MOAI0KKY AO/DKEH BbIBOANTLCA MPU3MON, PacrofioKeHHOM CBEPXY Ha Mupe
(NYHKT «TpeboBaHUsA K 06bEKTY UCTIbITAHUS»).

B kauecTBe asnlbTepHaTVIBbl MOKPbITOV XPOMOM CTEK/IIHHOW MUpEe MOXET ObITb MCMO/b30BaHa NOMMEpHast MieHKa C
HaneyaTaHHbIM1 YePHbIMU IMHUAMW. B TakoM crlydae HeT He0BXOAMMOCTY B pasmeLLeHun Npusmbl Ha Mupe. OTpaxeHne
CBeTa OCYLLECTB/ISETCA OT 06paTHOM CTOPOHbI NIEHKN. HaneyaTtaHHble Ha MieHKe YepHble 06/1acTyi MOr/IOWALT U pac-
CeVBaloT CBET 1 TakMM 06pas3oM MosyyatoTcs TEMHbIMU Ha U306paKeHnn. Vicnonb3oBaHvie JaHHOMO mMatepuana Mypbl
PEKOMEHAO0BaHO MpK 60/bLLIOI paboyein MOBEPXHOCTY BUOMETPUYECKOO CKaHepa.

Mpy onpepeneHun YKX HeobXoayMOo yunTbIBaTb TO. YTO MUPpa UMEET onpeae/ieHHYH0 YaCTOTHYIO XapaKTepucTuKy
(kax MpaBwo, 06YCI0BEHHYIO MPOLIECCOM MPOU3BOACTBA). Takm 06pasom, nepes, 1cnosib3oBaHeM MYpbI B AaHHOM KC-
cnepoBaHun ee YKX gomkHa 6bITb MCMbITaHa Mpy NOMOLLM MUKPOCKONa.

Ecnv Mvipa oxBaTtbiBaeT He MeHee 25 % paboyeil NoBepXHOCTU BIOMETPUYECKOrO CKaHepa, TO OHa NMLLb eAVHOXAbI
[0/MKHA ObITb MOMELLEHa B LIeHTP paboueii NOBEpXHOCTU. B NpoTVBHOM ClyyaB Mypa Jo/mkHa ObITh NOMeELLEHa Ha pabo-
4yto MOBEPXHOCTb ABaxAbl, CripaBa ¥ cieBa oT LieHTpa. Takvum 06pasoMm, AO0/MKHO ObITb 3apervcTprypoBaHo HeobxoaumMoe
4MCII0 N306PAKEHUIA.

B.3.3.3.3.2 MupbI 4/191 GUOMETPMYECKOro CKaHepa, paboTaroLLero no NPUHLMMY HAPYLLEHHOrO NOIHOTO BHYTPEHHETO
OTpaXeHVs1 B TEMHOM rosie

Mvipa gomkHa cocTosTb M3 Andbchy3HOrO MSHLEBOTO OTPaXKAOLLEro MaTepuasa, Ha KOTOpbI HaHECEHbI TEMHbIE
CTPYKTYpbI. [aHHble CTPYKTYpbl MOrYT ObITb HAHECEHbI hoTorpachnyecknm win nevaTHbIM crnocoboM. B kavecTse mare-
prana ans Mupbl HeMb3s MCNo/Mb30BaTb (DOTOBYMary wam MenoBaHHyo Bymary, Tak Kak OnTUYeckue CBOMCTBA AaHHbIX
MaTepuasioB MOryT U3MEHSITLCS NMPU HAMOKaHUN B pe3ysibTaTe BO3AEelCTBUS MMMEPCUOHHOW XUAKOCTU. TakuM 06pasom,
B KQUeCTBe NOA/IOKKMN PEKOMEHAYeTCS UCMO/b30BaThb N/1ACTUKOBbIE MaTepuasibl, MOKPbITbie HOTOIMY/IbCUEN: faHHbIE Ma-
Tepuasbl HeYyBCTBUTE/bHbI K BO3AENCTBUH MMMEPCUOHHOM XNAKOCTY; TEMHbIE CTPYKTYPbl MOTYT GbITb HAHECEHbBI CMOCO-
60M. aHas10rMYHbIM choTorpachryeckomy NpoLEeccy HaHeCeHus Ha Gymary.
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Mpy onpegeneHnn YKX HEO6X0AMMO YyunTbIBATL TO, YTO MUpa UMEET OnpeAenieHHYH0 YaCTOTHYHO XapaKTepuCTyKy
(kak npaBuno, 0bycIoBNEHHYIO NPOLECCOM MPON3BOACTBA). TakiM 06pa3oM, nepes, Mcnosib30BaHMeM MUPbI B JaHHOM UC-
cneposaHun ee YKX gosmkHa 6bITb MCrbITaHa Npy NOMOLLY MUKPOCKONa.

Ecnm Mypa oxBaTbiBaeT He MeHee 25 % paboueli MOBEPXHOCTU BIOMETPUHECKOrO CkaHepa, TO OHa JILLb EAVHOXAbI
[lomkHa 6bITb NOMeELLEHa B LIEHTP pabouyell NoBepXHOCTU. B MPOTVBHOM Cyyae Mypa Ao/MkHa ObITb NOMeLLeHa Ha pa6o-
4yH0 MOBEPXHOCTb AiBaX/pI, CrpaBa 1 c/ieBa OT LieHTpa. Takvm 06pa3oM, AO/MKHO ObIThb 3aperMcTprpoBaHo HeobxoaumMoe
YUCO M30BPKEHMIA.

B.3.3.3.4 MeToauka ncnbiraHus

B.3.3.3.4.1 MMepBbiii 3Tan McnbraHms

Mvipa gomkHa 6bITb MOMeLLeHa Ha pabouyto MoBepXHOCTL (MYHKT «Tpe6oBaHMs K Myupam»). PacxoxaeHue Mypbl
OTHOCUTE/IbHO CTPOK NMUKCENei N306paxkeHr st He AO0MKHO NpeBbiwaTh 0,5*. Mpy NOMOLLM Kaxaoli M1pbl HEOGX0AMMO Mo-
NY4nTb Ba U300PaKEHVS: OAHO C JIMHUAMY B BEPTUKA/IbHOM Harnpas/ieHu, BTOPOE C NMMHUSMU B FOPU30OHTA/IbHOM Ha-
npas/ieHnn.

B.3.3.3.4.2 Bropoii stan ncnbiraHus

OnpefensioTca KoopAvHaTbLI KpaeB NpsMOYrofibHUKa, 06pamM/IstoLLEro BCe peLleTku. [Mpu NoMOLLY AaHHbIX Koop-
OyHar. pasmepa ghaiina 1 pasmepoB TECTOBbIX 06BEKTOB GYAET BbMMCSATLCS UKX Bcex oTAebHbIX TECTOBbIX PELLETOK.

B.3.3.3.4.3 TpeTuii aTan ucnbitaHms

BbluvicneHHble 3HaueHus UKX fomkHbl GbiTb OTKOPPEKTMPOBaHbI MPU MOMOLLUY AeNCTBUTENbHBIX/M3MEPEHHDBIX
3HAYEHUIt KOHTpacTa MUpbl. K TOMY e MOoAy/isiuus MUpbl He pearyinyeT UAEeasIbHOrO «YepHOro» 1 «6esoro». Moatomy
KOHTPACT JO/MKEH ObITb OTKOPPEKTMPOBAH MPY MOMOLUM 3HAYEHWUI «UEPHOTO» U «Beoro», onpeaeneHHbIX Ha 607X
3/1leMeHTax, Kak onmMcaHo B MyHKTe «KpaTkas nHopmauus»; Bce 3HaueHnst UKX Ao/mkHbI GbiTb pasfenieHbl Ha fjaHHoe
3HAYEHMEe KOHTpacTa.

B.3.3.3.5 CootBeTcTBYE TPEbOBAHUAM

B pamkax AaHHOro cueHapus McrbiTaHnst HeobX0AMMO MOJTHOE COOTBETCTBME 3HAYEHUSM, MEPEUNCIEHHbIM B MyH-
KTe «TpeboBaHus». 3HaueHWst UKX ropusoHTasIbHOro U BEPTUKa/IbHOTO Hanpas/ieHuid AO/MkHbI COOTBETCTBOBATL 3TUM
3HaueHusM. MosyueHHoe Ha BbIXOAE V300pakeHue He AOMKHO MMETb 3HAUMTENLHOTO adhtpeKTa HasloKeHs YacToT.

B.3.3.4 AHasm3 OCLL 1 0gHOPOAHOCTY YPOBHEN CEporo

B.3.3.4.1 TpeboBaH/si

OCLU 6enoro o6pasua 1 OCLL yepHoro obpasLa AoMkHbI BbITb 60/bLUe WK paBHbl 125.0 kak MuHUMYM B 97.0 %
COOTBETCTBYIOLLMX C/ly4aeB B Npeaenax Kakaol 061actv nsmepernst. OfHOPOAHOCTb YPOBHEV Ceporo onpeaensercs o1
CnefyroLmx Tpex cryvaes:

- O[HOPOAHOCTb CMEXHbIX CTPOK, CTON6L0B: He MeHee 99 % cpefHUX YPOBHEW CEpPOro ABYX CMEXHbIX CTPOK
unm cTon6LoB annHol 0,25 AtoiiMa B npesenax kaxaoi N306pakeHHoN 06/1acTi He A0/MKHbI OT/IYaTbes 6onee YeM Ha
1.0 ypoBEHb CEeporo Mpy CKaHMPOBaHWM 06bEKTa C OAHOPOAHON HU3KOW OTpadKatoLeli CnocoBHOCTLIO 1 6oree YeM Ha
2.0 ypOBHS CEeporo npy CkaHMpPoBaHMM 06bEKTA C OAHOPOHOV BbICOKO/ OTPaXatoLLEN COCOBHOCTHLHO:

- 04 HOPOAHOCTb MeXay NUKCEeNSMU: YPOBEHb CEPOro KadKAOro OTAE/bHOro nukcens ans 99.9 % Bcex nvkcenei
B Kabk0li HesaBwcumoli o6nactu pasmepom 0.25%0,25 atoliva, pacno/IoKeHHOW B npeAenax U3obpaxeHHo 061actu, He
[O/DKEH OT/IYaTbCA OT CPEAHEro 3HaueHWs 6oee YeM Ha 22,0 ypoBHS Ceporo Npu CKaHMPOBaHNN 06beKTa C 0AHOPOAHO
BbICOKOI OTpaxatoLLeli cnoco6HOCTLIO 1 6onee YeM Ha 8.0 ypoBHE Ceporo Npy CkaHWPOBaHWK 06bEKTa C OAHOPOAHOM
HW3KOW OTpakatoLLIel COCOBHOCTLIO;

- OHOPOAHOCTb MaJsloli 06/1acTy: cpeaHUe YPOBHU CEPOro ABYX HE3ABUCHMbIX 06/1acTel pasmvepom 0.25%0,25 atoii-
Ma. pacrnosiokeHHbIX B Npeaesnax n306paxeHHol 06/1acTu, He AO/MKHbI OT/IM4aThbes 6o1ee yeM Ha 12.0 ypoBHeli ceporo
NPV CKaHNPOBaHMM 06BbEKTa C OJHOPOAHOI BbICOKOI OTpadKatoLLIel CNoCOBHOCTLIO U 6oree YeM Ha 3.0 YpoBHSI Ceporo npu
CKaHMpOBaHNN 06bEKTA C OAHOPOAHON HU3KOW OTpadKatoLLeli CIOCOGHOCTHIO.

B.3.3.4.2 KpaTtkas nHdopmaLms

CurHasioMm HasblBaeTCs pasHuLa MeXxay CPefHUMM BbIXOAHLIMM YPOBHSIMU CEPOro, MOyYeHHbIMM MPU CKaHUPO-
BaHW 0OBEKTOB C OJHOPOAHON HM3KOI 1 BbICOKO OTpavKatoLLeli CnoCOBHOCTbLI0, MPW U3MEPEHW CPEAHWX 3HAYEHIA B
HesaBUCKMbIX 06n1acTsx pasmepom 0,25*0.25 fAtoiima B npeaenax kaxaon 06nactv ckaHmpoBaHus. LLymom HasbiBaeTcs
CTaHAapTHOE OTK/IOHEHVE YPOBHElH Ceporo B KadKA0i U3 laHHbIX He3aBMCUMbIX 0bnacTeli nsmepeHus. Beneactame 3Toro,
y KabK0/ Napbl 306paXeHUin C BbICOKVM U HA3KUM KO3h(hMLIMEHTOM OTpadKeHVe ecTb ABa 3HaveHust OCLL: ogHo Ha 6ase
cpefHeKBafpaTVYHOTO OTK/IOHEHWS 151 BbICOKOTO KO3(htmLMEHTa OTPaKEHNS N BTOpoe Ha 6a3e cpefHeksaapaTyiyHoro
OTK/IOHEHUS /1 HA3KOTO Ko3dhdmLmeHTa oTpadkeHUs. s noydeHUs UICTUHHOTO NokasaTensl cpefHeKBapaTNYHOro OT-
KIMOHEHNS1 BUOMETPUYECKNIA CKaHEP HacTpaMBaeTCs TakM 06pa30oM, YTOObI CpeaHuiA YPOBEHL CEPOro CBET/ION0 o6pasLia
6bl1 HA HECKOJTbKO 3HAYEHUIA HUXe 255 Ui BEPXHErO YPOBHS KMMMUPOBaHWS (B 3aBMCYMOCTM OT TOrO, Kakoli YpOBEHb
HXeE), a CpeAHUiA ypoBEHb CEPOro TEMHOrO 06pasLia A0/MKeH BbITb HA HECKO/BKO YPOBHEN BbilLie O UM HUKHETO YPOBHS
KMNNMPOBaHUs (B 3aBMCYMOCTM OT TOTO, KaKoi ypoBeHb BbilLe). CreflyeT 0TMETUTb, YTO NpY AaHHOM METOAE 13MepeHus
OCLU He ocyLLecTBAAETCA MOMbITOK U301MPOBaTh Pas/iNyHbIe UCTOUHMKA LUyMa WM pa3feribHO U3MEPSAThb pas/inyHble
TUMbI LIYMa; BbIMMC/IEHHBIA YPOBEHD LUyMa SB/SETCA COBOKYMHOCTLIO BCEX TUMOB U MCTOYHMKOB LymMa. OfHOPOAHOCTb
YPOBHeli Ceporo BbIMMCISETCS MPY MOMOLLY TeX Xe U30OPaKEHNIA, YTO OnrcaHbl B NyHKTE «TPeGoBaHNS».

B.3.3.4.3 /cnonb3yemble MpbI

B.3.3.4.3.1 Mupbl g1s GMOMETPUYECKOTO CkaHepa, paboTatoLLEero No NPUHLMMY HAaPYLLEHHOTO NOSIHOMO BHYTPEHHErO
OTPaXXeHUs B CBET/IOM Mofie
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[nsa n3mepenus OCLL 1 ofHOPOAHOCTY YPOBHEN CEPOro UCK/IKOHEHO UCMO/b30BaHKE MUP C BbICOKMM KO3thdmLeH-
TOM OTpaXKeHUs, NOMeLLIGeMbIX Ha pabouyto MOBEPXHOCTb GMOMETPUYECKOrO CkaHepa. /19 AaHHOrO VCMbITaH!sA Ha NyTu
nyya 6UOMETPUYECKOTO CKaHepa HEOGXOAMMO MOMELLATb FOMOrEHHbIE MOMIOLALLE MUPbI C MOCTOSIHHOM OMTUYECKOIA
M/I0THOCTBIO. [oyyeHHoe N306paKeHNe A0/MKHO ObiTb PaBHOMEPHO CBET/IbIM WM TEMHBLIM CO CPeAHUM 3HaYEeHEM ce-
poro Ha YeTbIpe 3Ha4YeHUs BbILLE MVHUMASIbHOO 3HaYeHKsl ceporo GUOMETPUYECKOTO CkaHepa WK, COOTBETCTBEHHO, Ha
YeTbIpe 3HAYEHUS HUKE MaKCYMasTbHOTO 3HAYEHNSI Ceporo GUOMETPUYECKOTO ckaHepa. Eciv Mypbl momeLlatoTes Ha nmyTn
OMTUYECKOro Jlyya BYOMETPUYECKOTO CKaHepa, OHW [O/MKHbI BOCMIPUHUMATLCS KakK TOHKME ChbTpbl, NPEensaTcTBytoLLme
CMELLIEHMIO JTyHa, KOTOPOE MOXET MPUBECTU K HEOAHOPOAHOCTAM U MOBbLILLIEHHOMY YPOBHIO LLYMa.

B.3.3.4.3.2 Myvipbl 4/19 GIOMETPNYECKOTO CkaHepa, paboTatoLLEro Mo MPUHLMIMY HapyLLEHHOrO MOJTHOMO BHYTPEHHEro
OTPaXKEHWS1 B TEMHOM rosie

Mupa gomkHa cocTosiTb M3 Andddhy3HOTO CBET/IONO Y TEMHOTO OTpaXatoLero mMarepuana. Mypb! SO/MKHbI BbITb ro-
MOreHHbIMW. YTOObl BMECTe C GMOMETPUYECKMM CKaHEPOM OTMEYaTKoB MasibLEeB OTBeYaTb NpefcTaB/IEHHbIM B CIUCKE
Tpe6oBaHuAM. Hanpumvep, Ans vcnbitaHna MaHcenna, kak npaBuio, pekoMeHayetcs: N8 3 (TEMHbIA. 7 % oTpaxkeHus).
Ne 9 (cBeT/bliA. 79 % oTpaxeHws)). Mpy NCNoNbL30BaHNN MYPbI MOA/IOXKA MOXET ObITb HAMOYEHa UMMEPCUOHHOM XMAKO-
CTbto. EB onTMYeckve CBOMCTBA, Kak Npasw/io, Npu 3TOM He M3MEHSIKOTCS, HO UCTIbITaHWe A0/MKHO ObiTb MPOBeAEeHO ean-
HOX/bl C OJHO MVPOIA 1 Kak MOXHO bbicTpee.

B.3.3.4.4 MeToauKka vcnbITaHns

B.3.3.4.4.1 MepBbiii 3Tan UCMbITaHUs

[ns 6roMeTpUYECcKMX CKaHepOoB OTMEYaTKOB NasibLEeB, paboTaloOWWX MO MPUHLMMY HApPYLLEHHOTO MOSIHOro OT-
paXkeHUs B CBET/IOM rosie: chvbTpbl JOMKHBLI pacrioniaratbC Ha NyTu flyda ckaHepa (OTKPbITbIA KOpyC CkaHepa) wuim
COOTBETCTBYHOLLMIM 06pa3oM Ao/mkHa ObITb OTperynvpoBaHa AMTENbHOCTb SKCMOHMPOBaHMSA. [1s Kakaoro dwnbtpa,
pacronOXeHHOro Ha MyTu siyya BUOMETPUHECKOrO CKaHepa, U NpY Kaxk[AoM U3MEHEHUN [/IMTENBbHOCTU SKCMIOHMPOBaHUSA
HEeobXx0AyMO PerncTPMPOBaThb 306pakeHe CBOGOAHOM 06/1aCTU PerncTpaLIMm N306PaKEHUS, B pe3y/bTaTe Yero A0/MKHbI
MoJy4YUTLCA OfHO CBET/I0E Y OAHO TEMHOEe 1306pakeHus. s GUOMETPUYECKUX CKaHEPOB OTNeYaTKoB MasibLles, pabo-
TaOLLMX MO MPUHLMNY HapPyLLEHHOrO MOJIHOrO OTPabKEHWs B TEMHOM Mosie: Mupbl [OMKHBI pacnoniaratbca Ha patovelt
NOBEPXHOCTU C MMMEPCVOHHON XUAKOCTLIO B Ka4eCTBE CBA3YHOLLEro 38eHa. Mpy NOMOLLY KaXKA0i 13 ABYX MMP AOMKHO
6bITb 3apervcTprYpPOBaHO OAHO M300paXeHne, B pesy/bTare Yero A0/DKHbI MONYYUTbCA OfHO CBET/I0e U OAHO TeMHoe
N306paXKeHVs.

B.3.3.4.4.2 BTopoii atan ucnbiraHus

[ns onpepeneHus OCLL 3aperncTpupoBaHHOe U306paKeHe AeNUTCS Ha TECTOBbIE Nosist pasmepom 0.25*0,25 atoit-
Ma 1 onpeaensieTcs cpefHee 3HaueHne Ceporo, YMC0 NTOXHBIX MUKCeNei 1 cTaHAapTHOe OTK/TOHEHME 3HaYeHWli ceporo
BCEX CTPOK ¥ CTONGLIOB Kakaoro TECTOBOr0O nosisl. Ha ocHoBaHMM AaHHbIX 3HaueHui Bblumcnstotes OCLL n ogHopoaHOCTb
ypoBHeii ceporo. OCLLl He06X0AMMO BbIMUCIUTL AJ18 BCEX TECTOBbIX NOMel U306padkeHns. s Kakaoro nukcenst Heobxo-
[VIMO BbIUYMC/IATL OTK/IOHEHWE OT CPEeHEro 3Ha4eHNs Ceporo Tectosoro nosiA. s onpeenequna OCLL TemHoro v cBeTo-
ro NoMsi BbIMMC/IAETCA OTHOLLEHWE AaHHbIX 3HAYEHWI K CTaHAAPTHOMY OTK/TOHEHMIO 3HAYEHUI CEPOro KaXaoro TeCToBOro
nonsi B CBET/IOM M TeMHOM nore. [11s onpeaeneHns OAHOPOAHOCTU YPOBHEN Ceporo, NosydeHHble U306pakeHNst CHOBA
[enaTca Ha TecToBble nonsa pasvepom 0,25%0.25 atoiiMa 1 OnpeaensieTcs cpefHee 3HAUYEHe CEepPOro, YMC/IO NIOXKHbIX
nvKceneii 1 CTaHAapTHOE OTK/TOHEHWE 3HAYEHN CEPOro BCEX CTPOK U CTO/BLIOB KOHKPETHOTO TECTOBOrO MOSA.

B.3.3.4.5 CooTBeTCTBME TPEGOBaHVSAM

B pamkax faHHOro cLeHapysi UcnbiTaH!s HeobX0AMMO MOSTHOE COOTBETCTBYE 3HAYEHVSIM, NEPEYNCIEHHbIM B MyH-
KTe «TpeboBaHs».

B.3.3.5 AHa/13 ayHaMUYeCKoro AnanasoHa N300padKeHW OTMeYaTKoB NaslbLEB

B.3.3.5.1 Tpe6osaHus

BromeTpryeckuii ckaHep ¢ paspeLuatoLLieii cnocobHocTbo 500 i 1000 nukcenein/atoim JOomKeH 3aperucTprpo-
BaTb KOHTAKTHbIM METOAOM CrieflytoLLmnii HAGOPOB 1306PaKEHUIA.

- 0151 CTaHAAPTHOro GUMOMETPUYECKOro CKaHepa: 3apervcTprpoBaTh NoHbIA Habop oTneyaTkoB NasibLeB y 10 cyob-
€KTOB: TO ecTb 10 OTreyaTkoB MeToA0M NpokaTku (Mo NATb NasibLEB Kadkaol pykw), ABa oTnevaTka 60bwmnx NabLes 1
[Ba oTreyatka YeTbIpex NasibLEeB KOHTaKTHbIM METOA0M;

- 47151 BMOMETPUYECKOTO CKkaHepa N1afioHN: 3aperncTpupoBaTh af0HW /IEBOV U NPaBoii pykn y 10 cyGbekTos;

-A15 GUOMETPUYECKOrO CKaHepa, PErvicTpPUPYHOLLIETO KOHTaKTHbIM METOAOM M300padKeHUst OTreyvaTkoB NasibLies:
3aperMcTpupoBaTh KOHTaKTHLIM METOAOM OTNeYaTkv YeTbIpex NalbLeB 1eBOV 1 NPaBO PyKV 1 OTMeYaTky ABYX 60MbLLMX
nasbLeBy 10 cyObekToB;

-1 MOCTPOEHUS TUCTOrPaMMbl KaXKAOMO M300PaKEHNS YUUTLIBAKOTCA BCE 3HAYEHUsI Ceporo ¢ 5 nukcensmm u
BblLLIe. MCTOrpaMmMa Ao/mkHa 6bITb HEMPEPLIBHONM U He [0/MKHA CofepxaTb Kakme-nnbo aptediakTel. He meHee 80.0 % 3a-
PEerMcTpMpOBaHHbIX N306PAKEHUI OTNEYATKOB NasTbLIEB [OMKHBLI IMETb AUHAMUYECKWIA Anana3oH He MeHee 200 ypoBHei
ceporo. He meHee 99.0 % v306padkeHuii AO/MKHbI MMETb JYHAMWYECKUI Anana3oH He MeHee 128 ypoBHeli ceporo.

B.3.3.5.2 KpaTtkasn vnHdopmaums

JaHHOB ncrbITaHVe AeMOHCTPUPYET (OYHKLIMOHMPOBaHMe GMOMETPUYECKOTO CkaHepa B paboyeM pexuvve.

B.3.3.5.3 Vcnonb3yemblie Mypsl

B AaHHOM cLieHapun UCTbITaHUsA MUPbI He UCTIONb3YHOTCA.
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B.3.3.5.4 MeToavka ncnbitaHust

B.3.3.5.4.1 NepBblit 3Tan UCMbITaHNS

Cy6beKTbl. NPYHUMAIOLLIVIE yHacTWe B MCMbITaHUK, fOMKHbI MOCIef0BaTe/lbHO NOMECTUTL CBOM NasibLibl B 06/1aCTb
pervcTpaumy n306paxeHns GroMeTpUYeckoro ckaHepa. Ha ofviH nasnew, NnpuxoanTcs oaHo n3obpakeHne. Ecrm ckaHep
MOXET PerncTprpoBaTh N306paXeHNst OAHOBPEMEHHO YETLIPEX NasTbLEB, TO PEMNCTPUPYETCS Takoe N306padKeH!e.

B.3.3.5.4.2 Bropoii stan ucnbiraHus

McTorpaMmbl BCeX M306paKeHui OLIEHMBAKOTCA COMTACHO NMPeACTaBeHHbIM BblLLie TPEGOBAHUSM.

B.3.3.5.5 CootBeTcTBUE TPEOOBAHUAM

B pamkax AaHHOro CLeHapus UCMbITaHysi HEOGXOAMMO NMOJIHOEe COOTBETCTBME 3HAYEHWSIM, NePEeUNC/IEHHbIM B MyH-
KTe «TpeboBaHNs».
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Mpunoxexune C
(cnpaBouHoE)

Mpumop 3anncu AaHHbIX M306pa)KeHVIF| oTnedyaTtka nanbua

B faHHOM MPWIOKEHNM NPUBEAEH NPUMEP 3anvcy N306paxeH s oTrnedaTtka nasbLa.
M1306pakeHme oTrneyarka nasibLia Ha pUCyHKe, MPeCcTaB/IEHHOM Jasiee, CIyXWUT MPUMEPOM NPOLIECCa LLMGPOBaHUS
[aHHbIX 1 ByAeT OTChoOPMATUPOBAHO B COOTBETCTBUM C TPEGOBaHMSIMA HACTOSILLETO CTaHAapTa. MpesocTas/ieH OTneuaTok

yKasaTresibHOro nasibua neBoii PYKN, 3aperVICTpVIp0BaHHbIVI METOA0M MNPOXaTKA.

TexHo/orusi GUOMETPUUECKOTO CKaHepa Hen3BecTHa.
YacToTa NpoCTpaHCTBEHHOI AVicKpeTU3aLyn GUOMETPHUYECKOTO ckaHepa: 500 nvkceneii/atoiim.

Butosas rnyouHa: 8 6uTos.

Pasvep n3o6paxeHus: 375x625 nukcenei.
K n306paxkeHunto He NPUMEHSIICA aITOPUTM CXaTUs, YTOObI UMETb BO3MOXHOCTb €ro BU3yamM3vMpoBaTh.
BriomeTpryeckuii ckaHep MMeeT 0anH 610k «KauecTBo» 1 ognH 6710k «CepTudinkaLmnsy.
Heobxoanmble A8 faHHOTo Npumvepa nons npeacTtasneHsl B Tabmuax C.1 n C.2.

MNpeacTaBneHne ckaHMpoBaHNA

Ta6nunya C.1 — MNpumep 610Kka «OBLLMIA 3arofI0BOK»

More

WaeHtndpmkaTop dopmara
Homep Bepcun ctaHgapta
[nvHa 3anucun

Yuncno npeactasneHnii nanbLa/nagoHn

CepTudhmKaLWoHHbIN dhriar
Yucno nanbLes/nanoHel

Beimbl
4

4
4

3HaveHve

0x46495200
0x30323000
Ox00032BCa

"020"

MpnmvedaHve

"FIR' — 3anucb 1306padkeHs oTnevartka nasbLia

OpHo npegcrasnieHne otnevarka nasibla

[nvHa 610ka «O6LLMiA 3aronoBok» (16) + animHa
6noka «3aronoBok npeactasneHus» (50) + onu-
Ha faHHbIX (234375) = 234441 GaiitoB

M306pavkeHrie oTrevarka nasibla 3aperncTpu-

poBaHo oAuH pa3

Ta6nunuya C.2— MNprmep 610ka «3arofoBOK NPEeACTaRIEHSX»

lMore
[JnvHa 6110Ka AaHHbIX OTnevaTka nasib-
ua (B 6aiTax)
[ata v Bpems pervcTpaumm

WpeHTudomkatop TexHonorvn Grome-
TPWYECKOrO CkaHepa

ViaeHTUdMKaTOp U3roToBUTENSs G1OME-
TPUYECKOTO CKaHepa

WpoeHtndpmkatop Tvna 6uomeTpude-
CKOro CKaHepa

Mokaszaresnb Kayectsa

a4

BaifTbi
4

9

3HaueHre

0x00 03 93 B9
0X07D5 OCOF 11 23
13 0000
00x0
OxABCD

0x1235

Ox3A

3anyck aHHbIX 0 CePTUCIMKALM NPUCYTCTBYET
TonbKo ykasaTesbHbIi naneL, NeBoii pyku

MpyivesaHvie
Br/touaeT 3arosioBoK M camblii Kpyn-
HbIli 610K f@HHbIX N306paKeHNst
15 flekabps 2005 B 17:35:19.000

TexHonorns Heu3BecTHa UM He ycta-
HOB/1IEHA

MaeHTvdrkaTop, NPUCBOEHHLIA U3ro-
ToBUTENO MABI

MaeHTvdbrkaTop, NMPUCBOEHHbIA U3ro-
TOBUTENIEM

3HaueHMe nokasaTesis Kayectsa M30-
6paxeHnss — 58
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OkoHuaHue Tabnuybl C.2

More Balftbl 3HaueHvie MprivedaHve
MaeHTudmkatop paspaboTynka anro- OxABCD WpoeHTndpmkaTop, NpUCBOEHHbIN pas-
pyTMa OLIEHKV KavecTBa paboTumky MABIM
VpeHTndmkaTop anroputMa  OLEeHKU 0x1234 MpoeHTvdprkaTop, NpUCBOEHHbIA pas-
KauecTea paboTunKom
Yucno 610koB «CepTudhmkauyss 0x01 OauH 6nok «CepTudomkaupss
MaeHTudmkatop cepTudmumpytoLLero 0x78AB WaertudprkaTop, nprcBoeHHbIn MABT
opraHa
VpeHTndmkaTop cxembl cepTuchuka- 0x01 CepTudmkauyss npyv NOMoLLM NpUsio-
L XeHua Bl
HavimeHoBaHve nanbLa/nafoHm 1 0x07 YkazaresibHblil naseL, 1eBoi pyki
Homep npeacTasneHna 1 0x00 MepBas perucTpauua
ButoBas rnybuHa 1 0x08 256 ypoBHeli ceporo
ANTOpUTM CXaTWa 1306pakeHNst 1 0x00 Hecxartbliin (HeT GUTOBOI YNakoBKw)
BbicoTa 13o6paxeHnst 2 0x0271 625 ropn3oHTasIbHbIX JIMHUIA
[nvHa AaHHbIX N306paKeHns 4 0x00039387 234.375 GaiitoB
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Mpunoxexne O
(cnpaBouHoE)

YcnoBua gna perncrtpauun VI306pa)KeHVIVI oTneyaTkoB nanbues

D.1 O6wue nonoxeHus

[JaHHOB NMPUMOXEHME ONUCLIBAET TEXHVKY, Pa3pabOTaHHyO [/1s1 0G/IEMYEeHst MpoLecca NoJlyYeHst HaUyuLLKX OT-
MeyaTkoB NasbLEB, 3aperMcTpUpoBaHHbIX GUOMETPUYECKIM CKAHEPOM. MpUIoXeHe NpeaHa3HaYeHo Kak A/1s No/b30Ba-
Teneil CMCTEM PerncTpaLy OTrevyaTkoB NasbLEB, Tak v A5 pa3paboTurKoB CUCTEM PETUCTPALIMU OTNEYaTKOB NasbLEeB
1 CUCTEM GUOMETPUUECKOl ayTeHTUdMKaLu. OnncaHus, NPeaCTaBeHHbIe B AaHHOM MPUIOKEHWW, HALENeHbl Ha pe-
TUCTPALMIO BbICOKOKAYECTBEHHBIX U306PaKEHNI OTMEUATKOB NasTbLIEB KOHTAKTHLIM METOAOM. 306paXeHsi OTnevaTkos
Na/ibLEeB, 3apervcTpYpPOBaHHbLIX METOAOM MPOKATKM, KOTOPbIE UCMO/L3YHOTCS B MPABOOXPAHUTESbHLIX OpraHax, He sB/s-
I0TCS1 LIE/TbHO IAHHOTO MPUJIOKEHNS, Tak KaK PErMcTpaLms Nofo6HbIX OTMEYATKOB, Kak MpaBusio, KOHTPOSMPYETCS KBaudm-
LMPOBaHHbLIM OMEepPaTopoM, CIEASALLMM 3a NPABUILHOCTLIO MOJOKEHUS NaNbLA WK TL0HN U 3@ CUION HaXUMA.

TepMUH «MOATBEPXKAEHUE, MPUMEHSIOLLMIACS B HACTOSILLIEM MPUIOKEHUW, 03HAYAET NPUHSITE UTOrOBOTO PELLIEHVS
0 NPUHATUW'OTKA3e COrIAacHO BU3yaslbHOMY OCMOTPY 3apPErMcTpUPOBaHHOMO M306PaXKEHNS. B AaHHOM NPUSIOXEHUN HE OT-
paXeHbl KOHKPETHbIE KPUTEPHW MPUHSITUSE PELLIEHNST, HO MPUBOASTCS HEKOTOPble TPEBOBAHMS, KOTOPbIE HEOBXOAVMO YuN-
ThiBaTb PaspaboTuvKam 1 U3rOTOBUTENIAM crcTeM. MpoLeaypbl, BbINOSHSEMbIE B C/lyuae, Koraa 1306paxeHue oTnedarka
nasibLia He ITIOKET BbITb 3aPErMCTPUPOBAHO, BLIXOAAT 3a pamMky 06/1acTU NPYMEHEHNST HACTOSILLIETO NPUIOKEHMS], Tak e
KaK 1 TEXHUKA CKaTUS 1 LLINCHPOBAHMS 3aPErCTPUPOBaHHbIX U306PKEHMIA.

D.2 PeKkoMeHZaLMM N0 perucTpauymn n3o06paxeHnii 0TneyaTkos nasbLes

D.2.1 PekomeHfaLmm Ans GUOMETPUYECKVX CKaHePOB OTMEYATKOB NasIbLEB (4BYMEPHbIV MNaHLIETHbI ckaHep)

D.2.1.1 Creumndimkauumn kadectsa n3o6paxkeHus

PekomeHayeTcs UCnonb30BaTb GUOMETPUYECKNE CKaHEPbI OTMNEYATKOB MaslbLEB, KOTOPbIe YA0BNETBOPSIOT TpeboBa-
HUAM YCTaHOB/EHHbIM B Tabnmue 5. BriomeTpuyeckunii ckaHep JO/MKeH Neproanyecky kanbposatbes. MeTog, Kasibpos-
K1 3aBMCUT OT MUCMOSIb3yeMOro GMOMETPUYECKOro ckaHepa. OnncaHue MeToda KasmbpoBKY BbIXOAUT 3a pamku 0bnactu
NPUMEHEHVISt HaCTOSALLEro cTaHaapTa. MeproAnUHOCTb KasIMBPOBKY BYIOMETPUYECKOTO CKaHepa 3aBKCUT OT WU3roTOBUTENA
6VIOMETPUYECKOrO CKaHepa 1 0T 061acT NMPUMEHEHS faHHOrO0 BUOMETPUYECKOTO CKaHepa. MepruoanyYHOCTb KasibpOoBKM
JomkHa ObITb YCTAHOB/IEHA B KQYECTBE OfHOW 13 CTaHAAPTHbIX IKCTTyaTaLMOHHbIX MpoLeAyp A1 CUCTEMbI.

D.2.1.2 PekoMeHzaLyv NO pacrnosioXeHWto NasibLia Ha paboyeli NOBEpXHOCTH GUOMETPUHECKOTO CKaHepa

KoppekTHoe pacrnonoxeHvie nasbLa Ha paboyein MoBepXHOCTU GMOMETPUYECKOTO CKaHepa Mo3BO/ISIET PErmcTpupo-
BaTb 60/1ee aghheKTVBHYH0 06/1aCTb M306PaKEHWS OAHOM 1 TOW e YacTu nanbLa. Jpyrmm crioBamu, nepexpbiBatoLLiecs
06/1aCTV CpaBHMBaEMbIX 1300PadKeHWIA CTaHOBATCS 60sIbLUe, YTO NPEAMNONOXUTENBHO NPUBEAET K NMOBLILLEHUIO TOUHOCTY
BepuchrkaLym. LieHTpoM oTneyarka nasibla SBISIeTCA HauBbICLLAA TOUKA BHYTPEHHel U30rHyTol NOBEPXHOCTU MasibLia.
Ecnn ueHTp oTnevarka pacrosioxeH B LEHTPasIbHOV YacTy 3aperncTpupoBaHHOrO N306paxeHns, TO 3TO B 06LLEM Criyvae
NpUBEAET K 60/1bLUEel 06/1acTV NEPEKPbITUS OTNEYATKOB NpK Bepudmkauyn. C 3Tol Liesbio LieniecoobpasHo UCTosb30BaTh
3KPaHHBbIA MOHUTOP, Ha KOTOPOM MOXHO NPOBEPWTbL PACMOOXEHWE MasbLd, Wi BIOMETPUYECKVE CKaHepbl C (DYHKLMEN
aBTOMATUYECKOTO OMnpefieneHns PacnosioXeHns nasbLa, KoTopble 06ecneYrBatoT 06paTHYIo CBA3b C MoJb30BaTENIEM, YTO
NO3BO/IAET NPEAOTBPATUTL PETUCTPALIMIO TOJLKO Kpasi KOHUMKa NasibLia.

B HekoTopbIX knaccax LIab/oHOB LIEHTP OTneyaTtka He pacrofioxeH B LieHTpe nasibua. B nofo6HbIX cryyasx onu-
CaHHbIN BbILLE METOZ, BbIPABHVIBAHYIS MO LIEHTPY, MOXET OKa3aTbCs HEMPYMEHVMbIM.

CwmelleHune

PucyHok D.1 — LieHTpypoBaHmne nanbua

46



FOCT P NICO/M3K 19794-4—2014

Ecnm pacnonoxeHne KOHYMKOB MasibLeB Ha paboyeil MoBepPXHOCTU B1OMETPUYECKOrO CKaHepa BCeraa COBMadaeT,
TO NepekpbIBatoLLAscs 06/1acTb ABYX 1300padKeHWin by aeT OaVMHaKOBOA.

MoBepHyTOE
PucyHok D.2 — BpalleHve 1 HabnogaeMast 061acTb nepekpbITus

Kavkablil pas npu pervcTpauyy Heo6xoAyMo NPeAOCTaB/IsATL BU3yaslbHOE MW 3BYKOBOE PYKOBOACTBO MO NpaBusib-
HOMY pasmeLLIEHMIO NasibLia UK YCTPOCTBO GUOMETPUUECKOTO CkaHepPa A0/MKHO GbITb TakuM, YTOGbI NOMb30BaTESb BCET-
[a pasveLLan nasew, NpaBUbLHO.

PucyHok D.3 — HanpasneHue KoHuvka nasbLa

Ecnm nanew, pasmeLLieH nog, yriom K AaTunky, To GyAeT 3aperucTpypoBaH Kpaii nasbLa 1 npaktudeckas LeHHOCTb
obpasua byaeT cHkeHa.
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PucyHok D.4 — ManeL, nog yriiom

YMeHbLUeHne I'IO,EI,O6HbIX nonepeyvHbIX ,EI,BVI)KeHVIVI TaKkke H806X0,CI,VIMO 0N yBennyeHns ToyHoctw. MNpy ogHOBPEeMEH-
HoA perncTpaumn HeCKO/IbKNX NasibLEB BEPOATHOCTb NOMEPEeYHbIX ABI/I)KEHMVI CHKaEeTCA.

PucyHok D.5 — OfHOBPEMEHHasi PerucTpaLusi HECKOMbKUX MavlbLEeB

ABTOMATUYECKOE OnpejerieHne LieHTpa oTrnevarka nasbla 3aBucuT OT (OYHKLMOHaUTbHbBIX XapakTepPUCTUK asiropuT-
ma. OfHOBpeMeHHas perucTpaLms HECKO/bKMX NasibLEB U KOHTPO/Ib PasMeLLieHNs NEePBOTo MasibLia 06ecreunBatoT yyy-
LLIEHVe KaYecTBa PErycTpupyemMoro N306padkeHus.

D.2.1.3 OcselLieHvie, NoAcBeTka, NpyBeAeHne B paboyee cocTosAHVE

BuomeTpuryeckme ckaHepb! OTNEYaTKoB NasibLEB (ONTUYECKUE) OCBELLIAIOT MauieLl BO Bpems ero perncrpauymn. OgHa-
KO OKpY)XatoLLiee OCBELLIEHWE TTIOXET HEraTVBHO MOB/IMATL HA MPOLECC perncTpaumn. Hanpumep, Ceet oT BepxHero ocee-
LLIeHNs1 MOXET NonacTb Ha AaTumK. [JaHHbI 3pdeKT MOXKHO CMArYMTL YCTAHOBYB KPbILLY WM MHOE NPENsTCTBUE A1 TOro,
4TO6bI YCTPaHUTL BHELLHIOK 3aCBETKY, WM UCMO/b30BaTh CBET € Anana3oHOM A/IH BOJH, OT/IMHAOLLMXCS OT AvanasoHa
[NIVH BOMH 06LLIEr0 OCBeLLeHNs. B ciyyaB ecim 419 OCBELLEHUS faTumka UCNosb3yeTCs BUAVMBIN CBET, BK/IHOUEHVE AaH-
HOrO cBETa MOXET ObITh 1CMO/L30BAHO Kak CUrHaU1 K HauauTy npoLiecca permctpaLmn.

D.2.1.4 OunwwieHre paboyeil NOBEPXHOCTU GMOMETPUYECKOTO CKaHepa

Mepen kaIMOpOBKOM GUOMETPUYECKOTO CKaHepa HEeOOGXOAMMO OUNCTUTL Pabouyto MOBEPXHOCTb OT OTMEYaTKoB
nasbLes. HeobxoayMo NpoBepuTb, MOTYT NN OTNEYaTKN NasibLeB Ha paboyell NoBepXHOCTU GUOMETPUYECKOTO CkaHepa
0Ka3bIBaTb B/VSHVE HA NOCNEAYHOLLYI0 PETMCTPaLMIO 300paXeHWii OTNeYaTKoB NasibLeB. YpeamepHoe cKomnsieHune rpssm
W OTNeYaTkoB NasbLEB Ha paboyell MOBEPXHOCTY MOXET HEraTVBHO NOB/MATL HA KAYECTBO PErvcTprpyeMoro n3obpa-
XeHus. Pabouyto NoBepXHOCTb BUOMETPUYECKOTO CkaHepa HeOOXOAVIMO OUMLLATL B COOTBETCTBUM C YKa3aHWsIMA U3roTo-
BUTENS U CTaHAAPTHLIMM NpoLefypamMy aKCnyaTalmm 47151 KOHKPETHOV 061acTyi NpUMEHEHNS.

D.2.1.5 ¥YBnakHeHne

KayecTBo 3aperncTpmpoBaHHOro M306paxkeHns MOXET YXYALLIATLCA B C/lyYaB, eC/iv Koxa nasibLa C/IULLKOM CyXast.
Ecnn npegnonaraetcs, 4To Cyxasi Koxa CybbekTa cTasia NPUYMHOM HU3KOrO KavecTBa N300padKeHNs!, HEOOXOANMO YB/ladK-
HUTb NasieLl, HanpyMMep, NoAbILIAB Ha HEro, KOCHYBLUMCH B/I&XKHOM OT NOTa YacTu Tefa, NPOTEPEB €ro BIaXHOW candheTkoi
W1 HAHECS Ha HETO reflb N KpeM.

Ecnn nanew, CAMLWKOM BaXKHbIV, Bnara MOXET 0TOBPasuUTbCA Ha M306padKeHUM WK OCTaBUTL Cnef Ha pabouyeit
NOBEPXHOCTN BMOMETPUYECKOTO CkaHepa. B faHHOM ciyuae Heo6xoAMMO NPoTePeThb PaboUyto NOBEPXHOCTbL B1IoMeTprYe-
CKOro ckaHepa Wi Apyrim crocobom n36asuTLCS OT CefioB Braru.

D.2.1.6 BbicylwBaHue

Ecnv nanew, C/MLLKOM BNaXHbIA, ero He0GX0AyMO NPOTEPETh CYXO0i CandheTKoN UK BbICYLIMTL MY MOMOLLW BO3-
dyxa. Ecnu npegnonaraeTcs, 4To BNliadkHas Koxa CybbekTa CTasia MPUYMHON HU3KOTO KauecTBa M306paxeHis, He0O6XoayMO
BbICYLLMTb NasieLl.

D.2.1.7 OtcyTCcTBME NavibLa

B HekoTopbIX ClyHasix OTNeYaTok nasibLia He MOXET ObITb 3apervicTpUpoBaH B CBA3Y C OTCYTCTBMEM MavibLia Wi no Apy-
rOM Npy4MHe. B 3aB1CMMOCTY OT TOrO, SIB/ISIETCA /N AaHHAsA CUTYaLWst BPEMEHHOV (Mepesiom KOCTW, Tpasma U T4,.) Wi NnocTo-
AHHOW (amnyTaLusi, HBUIMAHOCTL UT.4,), 4719 06paboTKV Takux CrlyqaeB [OMKHA MPYMEHATHCA COOTBETCTBYHOLLIAA NOMTUKA.

D.2.1.8 BbI60p nasbLia 1 NopszoK perncTpauum

Heobxoanmo npefocTasnsTh BU3yasibHoe Wi 3ByKOBOE PYKOBOACTBO MO BbIGOPY W MOPSAKY pervcTpaumy nasib-
LIEB: HY)XHO /TN PErvicTprpoBaTh TO/LKO SIEBYIO PyKy, TOMBLKO NPaByto PyKy WV 0be pyku; B Cllyuae pervictpaummn 06evx pyk.
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KaKyto pyKy pervcTpypoBaTh nepBoii. Koraa Heo6xoauMo 3apervicTprpoBaTth 60/1ee 0AHOT0 NasibLia W CyLLEeCTBYeT onpe-
[eneHHbI NopsAoK pervcTpauym, 06opyaoBaHue A0/MKHO NPy MOMOLLY, HanpyumMep, AnarpaMM Wi PUCYHKOB, YETKO yKa-
3aTb NO/Lb30BATESHO TOT NaeL, (NasibLbl), OTNEYATOK KOTOPOro HEOBXOANMO 3apPervicTpUPOBATb.

MpaBuna BBOAA a/lbTEPHATUBHBIX JaHHbBIX AO/KHBI ObITb ONpeAerieHbl 3apaHee ANs Cryyas, Kora Henb3s 3ape-
TUCTPMPOBATL OTNeYaTKN Kakux-mbo nasbLes. Hanpumep, Korga HeoCTyNeH ykasaTe lbHblid naseL, Heo6xoAuMo onpe-
[envTb MpaBUIO MpefoCcTaBneHNst CpeaHero, 60/bLIoro MM 6e3bIMAHHOMO NasibLa B KAUYECTBE a/lbTepHaTVIBbI, U Takke
[O/MKeH 6bITb onpefeneH NopsaoK NPefocTas/eHns albTepHaTUBHbIX NastbLes. Mpy perncTpauun ofHOBPEMEHHO He-
CKOJTbKUX MasibLEB, MCKTIOYEHHbIE Masiblbl MOTYT ObITb MOATBEPXAEHb! MNPV MOMOLUM hYHKUMM BepudMKaLmn nasbLes
Opyr C Apyrom.

D.2.1.9 OueHka ka4ecTBa 1306paKeHns oTnevarka nasbLa

Mpou3BoaANTENBHOCTb 060 GUOMETPUYECKOI CUCTEMBI CU/IBHO 3aBUCST OT KaYecTBa AaHHbIX, 3apercTpupoBaH-
HbIX BUOMETPUYECKMM CKaHEPOM.

[lns o6ecneyeHnst 06paTHOl CBA3M C NO/b30BATE/SIMU B PEXUME PeasibHOro BpEMEH NporpaMMHoe obecrnevyeHne
MHOrMX GMOMETPUYECKNX CKAHEPOB BK/TIOYAET aBTOMATMYECKYHO OLIEHKY KayeCTBa perucTpupyemoro n3obpaxeHus. Amro-
PUTMbI OLIEHKW KayecTBa M306paxeHnst oTnevaTka nasbua onvcaHHble UICO/M3K TO 29794-4, ABNsOTCA CpaBOYHbIMM
mMaTtepuasiammn A5 BbIMMCTIEHUS NoKasaTesiei kauecTsa, NPYHATbLIX M3rOTOBUTENSAMM BUOMETPUYECKOTO CKaHepa.

[Lpyroii meTop, 3aknto4aeTcs B pernctpauy 1 NEPEKPecTHOM CPaBHEHWN HECKO/bKUX U306paXKeHWIA OAHOMO 1 TOro
Xe navibLia C Liesiblo OnpeaeneHns, NPEBOCXOAAT N MoKasaTes M Nopory, YCTaHoB/IEHHbIE /1 CUCTEMbI. Ecnm npeBocxo-
[ISIT, TO Ka4eCTBO SB/ISETCH AOCTATO4HbIM A/19 MPEAYCMOTPEHHO 06/1aCcTU NpUMeHeHUs. JasnbHelillee pa3BuTe AaHHOro
noaxoJa 3aknovaeTcs B rpadhmyeckom NoCTPOEHUM nokasaTesiein Bcex NepekpecTHbIX CpaBHeHUI (PUCYHOK 7); npeamno-
naraetcs. 4To n306paxeHue ¢ Havbosee BbICOKMM CPEHUM nokasaTtenieM 06/1afaeT HaunyyLMM KaqeCTBOM.

MpeyMyLLIECTBOM OLIEHKN KauecTBa M306pavkeHUst BO BPEMSI perncTpauymn sBnseTcd BO3MOXHOCTb BbISSBUTb MNPO-
61eMbl. 13-3a KOTOPbIX XapakTePUCTUKY OTrnevaTka nasbLa cybbekta 06/1a4aloT HeJOCTaTOUHbIM YPOBHEM KavecTBa 4/1
npeayCcMOTPEHHOM 06/1acTV MPUMEHEHUS, TEM CaMb-XI 0BecrneurBas BBEAEHVE HaeXallyX KOHTpMep (Hanpumep, uc-
nonbL30BaTh APYroli nasew, OT/IOKUTb PETUCTPALIMIO UM NPUHSATL peLLeHne 06 1CMosIb30BaHN APYroit MOAAIBHOCTY).

PucyHok D.6 — BbI60p /yyLLEro 1306padkKeHrs MU NOMOLLY CPEAHEro nokasaresisi MPOGHOro cpaBHeHNs

D.2.1.10 O6paboTka MMEKLLMXCS AaHHbIX

Ecnm oTneyatok nasibLa 6bu1 3apervcTpupoBaH paHee, TO MaeHTUdMKaLms oTrneyatka nasbLa MoXeT GbITb NpoBe-
[leHa npu NomoLLy npoLiecca cpaBHeHUs. Takke BO3MOXHA CUTyauus, NPy KOTOPOI 1306paxeHne nasbLa, cumTasLueecs
paHee He 3aperncTpuMpoBaHHbIM, GbL10 3apPErMCTPUMPOBAHO NOA APYTIM UAEHTUMKALVIOHHBIM HOMEPOM.

0.2.1.11 dakTopbl, BAUSIOLLME HA PErMCTPaLIMI0 N306paKeHNs

BbicoTa OT nosa nam oT cTofa A0 MOBEPXHOCTY B1OMETPUYECKOTO CKaHepa, Takke Kak 1 HakMIoH paboyei noBepx-
HOCTW GMOMETPUYECKOTO CKaHepa Mo OTHOLLEHWIO K MO/ WX CTOSTY, BAUSIIOT Ha KaYeCTBO 3aperMcTpUpoBaHHbIX M30-
GpavkeHuii. [pyrumn chakTopamy, BAUSIOLUMMM Ha KA4yecTBO, SB/SETCA YMCMIO0 OAHOBPEMEHHO PErvCTpUpyeMbIX Masib-
ues (1. 2. 4 v 1.4,) 1 dhaKT OAHOBPEMEHHOI WM pa3fernbHON pervcTpaumn pyk. Korga peructpaums ocyLecTsseTcs
B pasHbIX MecTax, KpaiiHe »enarefibHO UCMo/b30BaTb COBMECTUMbIE YCTPONCTBA C TOYKM 3PEHWSt KPUTEPUEB KauecTBa
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n3o6paxeHUs (cepTucpukatsl ycTpoiicts App F n PIV), pasmepoB paboueil NoBEPXHOCTY M NPOLIECCOB PETUCTpaLmn oT-
nevaTkoB NasibLeB. KOHTPO/b pacnonioxeHys (BbiCOTa OT Mosia U yron Hak/ioHa) BUOMETPUYECKOTO CkaHepa Takke obe-
CreymBaeT CTabusibHOe KauecTBO perncrTpaLum.

Taloke HeO6X0AVMO YUMTLIBATL POCT, COCTOSHME 340POBbS U (IM3NYECKVE HEAOCTATKM CyObeKTa.

MpUMeHeHWe NopPTaTUBHOIO UM NEPEHOCHOr0 GBUOMETPUYECKOrO CKaHepa MOXET 06/1erYnTs perncTpaLmio n3obpa-
YXEHWIA OTMEYaTKOB NasibLEB Y MOA0GHBIX CYOHEKTOB.

PacnonoxeHve Tena 0THOCUTENbHO paboyell NOBEPXHOCTY BUOMETPUYECKOTO CKaHepa Takke B/IMSIET HA KAYECTBO
3aperucTprpoBaHHbIX M306pakeHUin. Kak npaBwio, /gy NpoTArMBatoT CBOM PyKy TakuM 06pasoMm, 4To 6osbLUol nanew,
OKasbIBaeTCs NPUNOAHSAT, & MU3MHEL, OMNYLLIEH, YTO NO3BO/ISET YA06HO NpoKaTbiBaTh Nasiel (C haniaHroi nasbLa B Kaue-
CTBe 0CM) M0 FOpPM30HTA/ILHO pa3MeLLIEHHOV paboyeli MOBEPXHOCTN BUOMETPUYECKOTO CkaHepa. [laHHasi mpobsiema oTcyT-
CTBYET Npu perucTpauyn oAHOBPEMEHHO YEThIPEX NasibLEB, HO JaHHbIE ¥ Apyrie dhakTopbl SKCNyaTauum AOMKHbI ObITb
MPUHSATLI BO BHAMaHWE Npy BbIbope MecTa YCTaHOBKU GMOMETPUYECKOTO CKaHepa.

D.2.1.12 ®yHKUMOHMpOBaH1e

B HekoTopbIx 06M1acTsX MPUMEHEHUs, 0OCOGEHHO TaM. rae He MPeayCMOTPEH KOHTPO/Ib OrepaTopoM, Heobxoau-
MO NpeaoCTaBIATb NOJb30BATESO BU3YaslbHbIe MHCTPYKLMM UK 3BYKOBOE PYKOBOACTBO. MogobHOe pyKOBOACTBO MOXET
BK/OYaTh B Cebs1 cnefytoLlee:

- perucTpauus Jo/mKHa HauMHaTLCS aBTOMaTUYECKY;

- €C/I1 YCTPOICTBO OTK/IOHSIET 3aperucTpupoBaHHoOe M306pavkeHne 1 TpebyeT NOBTOPHON perucTpauyn, nosb3osa-
Tenb JO/MKEH BbITb YBEIOM/IEH O HEOBXOAVMOCTI NepeperucTpaLmy;

- €C/M permcTpaums He Mpom3oLLwia Jaxke Mocse onpeaesieHHoro Y1ca rnombIToK, YCTPOMCTBO AO/MKHO COOOLLNTL
nofb30Baresito 0 HEOBXOAMMOCTY NPUHATUSA APYrUX Mep.

D.2.1.13 lMNMpuMepbl NOIOXEHNI

D.2.1.13.1 Peructpauusi otneyarka 04HOro nasbLla cyobekTa, HaxoasALerocs B noI0KeHUN CTos

PervicTpaums otneyatka 0gHOro nasibla cybbekTa, HaxoAsALWEerocs B MOIOXEHUM CTos1, MokasaHa Ha pucyHke D.7.

PucyHok D.7 — Peructpauys otneyarka ofHoro nasbua cy61;eKTa, HaxoasALWerocs B nosiokeHnn ctos

Bbicota ot nona (H). yron HaknoHa (A), paccTosiHue oT cybbekTa o ycTpoiicTea (D) 1 Apyrvie napameTpbl A0/HKHbI
6bITb ONMCaHbI B cneLmdmKaLmmn npoekTa.

D.2.1.13.2 Peructpauysi otnevarka YeTblpex nasbLes CyobekTa, HaxoasLerocsi B NOSIOKeHUN cuas

PervicTpaums otrneyarka yeTbipex nasibLeB CyobekTa, HaXOASALLErocs B MOSIOKEHUN C1As, nokasaHa Ha prcyHke D.8.
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PucyHok D.8 — Peructpauus otneyarka YeTbIpex NasibLEB CyObeKTa, HaXOAsLLErocs B NOMIOXKEHN Cas

Bbicota o1 nona (H), yron HaknoHa (A), pacctosiHue oT cy6bekTa o ycTpoiicTea (D) 1 gpyrvie napaMeTpbl JO/MKHbI
6bITb ONKCcaHbI B crieLmdmkaLmm npoexTa.

D.2.1.14 Yka3aHus oneparopam 61MOMETPUYECKUX CUCTEM

B HEKOTOpbIX cricTeMax Mcnosb3yeTcs 6osiee 0AHOro Nopora NPUHATUA peLLeHns. HanpumMep, ecnn cicteMa Bbiga-
€T 3aK/l0UeHNe «HEN3BECTHO» B AOMOJTHEHVE K «BepUMLIMPOBaH» 1 «HeBepntMuMpoBaH». Ecn HeBO3MOXHO NPoBECTY
CpaBHEHME M3-3a KayecTBa M300paXeHNs, TO NPU HAIMYMK onepaTopa MOXHO 136aBUTLCA OT BO3HMKLLIMX COMHEHWIA MO
noBofy pe3ynbTara BepudvkaLyn, npefocTasmB eMy 3HaUeHe KavecTBa 3apermcTpUpoBaHHOIO N300PaXKEHNS.

D.2.1.15 MoareepxaeHve

Ecnn aBTOMaTNYECKOrO PeLLeHNs HeAOCTATOYHO, TO /18 NMPUHATYS UTOTOBOTO PELLEHNS ONepaTopbl CUCTEMbI peru-
cTpauyv MoryT:

- NPOBEPUTL, NPAaBWILHO N NO/L30BATES b MOHAMAET NPOLEeAYPY PermcTpaLmm:

- BU3yasIbHO MPOBEPUTL N300PaKEHWS, CoAepXaLle BbICOKOAETaM3NMPOBaHHYIO MHOPMALMIO KPOME KOHTPO/Tb-
HbIX TOYEK, HaNpUMep, SIBISIETCA UMW He SIBMISIETCS NOMe3Hast 06/1acTb MasIEHbKOA.

D.3 PYKOBOZCTBO MO 06PALLEHNI0 C AaHHLIMU N306padKeHus

D.3.1 MeTpuka kayecTsa U3obpaxeHus

ATOPUTMbI OLIEHKN KayecTBa M306padkeHUii OTrneyvaTkoB NasibLeB, onucaHHbie B UICO/M3K TO 29794-4. aenstotcs
CMPaBOYHbIMM /151 /TTOPUTMOB BbIMVC/IEHWA MOKa3aTesei KauecTsa, ykasaHHbIX pa3paboTuvkamu B cneumdomkaumm cu-
CTeMbl.

Ecnm nposognnmch nonbITkM onpeenivTb LeHTp WwabsioHa 06n1acTu otneyartka nasbla, To pas3paboTymky cuctem
MOTYT PacCMOTPETb BHECEHWE [aHHOM (PyHKLMM B CrieumdinkaLmio CCTEMBI.

Ecnm nposoaunmch NOMbITKW BbIMACUTL KAYECTBO M300PaKEHNSI, UCNOMb3YA HAAEXHOCTb OBHAPYXEHWST KOHTPOSb-
HbIX TOUEK, TO pa3paboTUMKV CUCTEM MOTYT PacCMOTPETL BHECEHWE [aHHOM (DYHKLIMM B crneumdinKaLmio CUCTEMBI.

D.3.2 NHTepdbeiic nonb3oBatens (oTobpaxeHne pernctpupyoLerocs/ 3aperucTpupoBaHHOMO

n306paxeHns)

B cnyyae ¢ koonepaTvBHbIMM NO/L30BATENAMM fTyuLLE BU3ya/M31pOBaTh 3apervicTpypoBaHHble n3obpaxeHs. [e-
MOHCTpALWA N306padKeHNs oTrneyarka nasibLia MOXET ObITb UCK/TOYEHA.

D.3.3 MNpenobpaboTtka

HekoTopble yCTpoiicTBa CHaGXEHbI oyHKLMEN PErncTpaLmm BbICOKOKAYECTBEHHbIX M306PaDKEHWIA MyTEM aBTOMATU-
4ecKoro M3MEeHeHVs NapaMeTpoB AaTumka B Lensx afantalum K MSMeHeHVsIM XapakTepucTuK, Bbi3BaHHbIM U3HOCOM AaT-
ymKa WM K MU3MEHEHVSIM COCTOSIHMSA KOXM. OfHaKo 13-3a NMOACTPOMKM NapaMeTpoB MPOLIECC PerncTpaLmy MOXET 3aHATb
60nblie BpeMeHW. HeobpaboTaHHble faHHble, MoTyyYeHHbIe AaTHMKOM, MOTYT GbiTb 06paboTaHb! UK YCOBEPLUEHCTBOBA-
Hbl B LIENSX yyULleHns Bu3yanmsaumn. OfHako BCNeACTBYE NOBbILLEHWS kayecTsa NoApo6Has HhopmaLys o rpagaLmsx
CEeporo MOXeT 6bITb NoTepsiHa.
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D.4 MNporpammHoe obecneyeHne 48 OLEHKN KayecTBa n3obpaxeHs oTnevyaTka nanbua

ﬂporpaMMHoe obecrneyeHvie Ana perncrpaumsa VI306pa)KeHVII7I oTne4yaTtkoB nasibues A0/HKHO 06na,anb cnegywoLm-
MU XapakTepucTUkamm:

- MHOVKaUnA Hadauia perncrTpauuu, VIHVILI,VIVIpy}OUJ,eVICFI B TOT MOMEHT, Korga Cy6beKT pasmMellaeT CBO navey, Ha
paboueii NoBepXHOCTH BUOMETPUHECKOTO CKaHepa;

- MHCTPYKUMA O Noc/ieaoBaTesibHOCTU ,D,eVICTBVIVI npu perncTpauun.

- Bbl60p BbICOKOKa4YeCTBEHHbIX |/|306pa>KeH|/||71 B COOTBETCTBUM C peLleHnemM asiroputma aBTOMaTUNYECKON OLIEHKMN
KayecTBa,

- MOBTOP MHCTPYKLMIA NOC/e HeyAaqHol NOMbITKW perycTpauyn:

- OOJTXHO ObITb YyCTaHOB/IEHO NporpaMmmMmHoe obecrneyeHne ana (hyHKLl,VIVI aBTOMaTUYECKOro NPUHATUA peLleHnsa no
Ka4yecTBy (I/I3r0TOBI/ITerIb, HanMeHOBaHMe NpoaykKTa, BepCnan T. ,IJ,.);

- OOJTXHO ObITb YCTaHOB/IEHO nporpaMmmMHoe obecneyeHne A/1A U3BNeYeHNA XapakTepHbIX 0COGEHHOCTEl;

- BOHKHO ObITb YCTAHOB/IEHO NpOrpamMMHOe obecneyeHve A sepudmkaLmn:

- NPO6GHOE CpaBHEHWE BO BPEMS permcTpaumu:

- BbIGOP U30OPEKEHVS C NYYLLMM KAYECTBOM MPY MOMOLLM doYHKLMM MPOBHOro CpaBHEHMS.

D.5 PekomeHgaLuu no pasmepy perucTpupyemMoro n3obpaxeHus otneyarka nanbua

B Ta6/mue D.1 npuBefeHbl pekoMeHaaLumn no pasmepy pervcTprpyeMoro M306pavkeHns oTredatka nansua (4ns
0/HOTO NasTbLia 1 KOMGMHALMM YKa3aTesIbHOro, CPefHEro, 6e3bIMSIHHOTO U MM3VHLIA KaXKAOW pyK).

Tab6nuua D.1— PekomeHgaumy no pasmepy percTpupyemMoro M306paKeHns oTrnevarka nasibua

Kon MakcMabHast UpvHa OvHa
HanvieHoBaHve nabLia nana mﬂvgﬁ)nﬁzpa»e 5 .
. MW [goiMbl m OOMbI

HeusBecTHbIN 0 15.47 40.6 16 38.1 15
BorbLLoi nanew, npaBoii pykv 1 15.47 40.6 16 381 15
YkazarenbHbili naneL, npasoli pyku 2 15.47 40.6 16 381 15
CpepHuii nanew, NpaBoii pyku 3 15.47 40.6 16 381 15
Be3bIMSHHbIN NaneL, NpaBoii pyku 4 15.47 40.6 16 381 15
MwznHeL, npaBoli pyku 5 1547 40.6 16 381 15
BornbLuoii naneL, 1eBoii pykv 6 15.47 40.6 16 381 15
YKaszaTe/ibHblil nasiew, 1eBoii pyku 7 15.47 40.6 16 381 15
CpefHwii nasiew, 1eBO pyku 8 15.47 40.6 16 381 15
Be3bIMSHHbIV NaneL, IeBOi pyku 9 15.47 40.6 16 381 15
MwiznHeL, eBoii pyku 10 15.47 40.6 16 381 15
OTnevyartok 4eTbipex MasbLeB NpPaBoi pyku, 13 61.95 813 3.2 76.2 30
3aperucTpUpOBaHHbI KOHTaKTHBIM METOZLOM

OTneyaTok YeTbIpex NasibLEB SIEBOV PyKM, 3a- 14 61.95 81.3 3.2 76,2 30
PEervcTpUPOBaHHbIN KOHTaKTHBIM METOA0M

Otnevatok 6Gornblumx nNasbues (2). 3apern- 15 61.95 81.3 32 76.2 3.0

CTpVIpOBaHHbIVI KOHTaKTHbIM METOA0M

D.6 CnpaBoyHas nutepartypa

PekoMeHAyeTCsl U3yunTb CPaBOYHYIO IUTEPATYPY /15 MOSyUeHVs:

- pekoMeHgaLUuii No BbIGOpY MaslbLEB 1 MOPSAKY UX PETMCTPaLIMM, OCHOBaHHbIX Ha CTATUCTUUECKVX 3KCMEPVUMEH-
Ta/lbHbIX Pesy/ibTarax:

- MUHUMAJTEHOTO pasMepa U306pakeHus], HEOGXOAVMOTO A/151 BbINOSTHEHUS] CPaBHEHVIST;

- CTATUCTMUECKOI 3HAUMMOCTY PErvCTPHPYEMbIX U NPOBEPSiEMbIX MokasaTeseli kauecTsa (MpesHasHaueHHbIX s
KOPPEKTUPOBKY MOC/IE0BATENLHOCTV PETUCTPALYM, CTaHAAPTOB, NPOrPaMMHOTO OGECTIEYEHYIST, TOPOTOB 1 Ap.).
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MpunoxeHve E
(cnpaBou4Hoe)

Cneyundukaums cxatnsa 4yepHo-6ebix N306paxeHnin oTnevyaTkosB NanbLeB MeToAoOM CKanspHOro
KBaHTOBaHUA BeiBneT-koahpuumneHtos (WSQ)

E.1 O6wme TpeboBaHus

E.1.1 Obwme nonoxeHus

[JaxHan cneuydpmkaums npuMeHnMa K YepHo-6e/1biM LOPOBLIM N306pabKeHUAM OTMEYATKOB NavlbLEB.

[JanHasn cneuydprkaums yctaHasmMBaeT:

- K/lacc Kofepos /151 NpeobpasoBaHns NCXOAHbIX JaHHbIX 306paXeHnsa oTnevartka nasbLla B cxaTtble:

- NPOLIECC AEKOAMPOBaHNA 4151 NPeobpas3oBaHns CxaTbiX AaHHbIX N306pakeHns oTrnevaTtka nasbLa B BOCCTaHOB-
NEHHbIE;

- 3aKOAVPOBaHHble NPeACTaBNEHNS /18 CKaTbIX JaHHbIX M300padKeHNs oTrevaTka nasbLa.

E.1.2 BeegeHue

E.1.2.1 Cxartvie 4epHO-6€e/bIX U300paKeHUIA OTMEYATKOB NalbLEB METOAOM CKaUIIPHOTO KBAHTOBaHWS BeMB/eT-
KoahpuumeHToB (WSQ)

MeTog WSQ BK/HOHaET B Ce65 pas/ioxXeHne M300padkeHns oTrnevarka nasbla Ha y4acTKu, Kakablii U3 KOTOPbIX CO-
[epxuT MHchopMaLVio B onpeAenieHHO Nosoce YacToT. PasfioxeHrie Ha NOIoCkl YacToOT OCYLLECTB/IAETCA NPU MOMOLL
[ONCKPETHOrO BeliBneT-npeobpasoBaHns (ABI1) n3obpaxeHnst oTrnedatka nasibla. 3ateM kaxgas nosioca YacToT KBaHTY-
€TCS NPU NMOMOLL 3HaYEHWIA U3 TabMLbl KBAHTOBaHUA. B JaHHOM MPUIOXKEHNN HEe COAEPXATCA NCXOAHbIe 3HAYEeHVS AN
Tab/MLbl KBAHTOBAHWSI.

[Janee ksaHTOBaHHbIe KOSIMLIMEHTLI NOABEPratoTCA NpoLeiype KoauposaHus no XadpmaHy, ocyLLecTsso-
LLelt oxaTtve faHHbIX. Crneuydimkauys Tabnuupsl Xaddmara fomkHa 6bITb NpeJocTassieHa kogepy.

Ha pvicyHke E.1 npencTaBneHbl OCHOBHbIE MPOLEeAypbl KOAUPOBaHUA 1 AekoavpoBaHus ans Metoga WSQ. Tabnu-
Libl. MPefoCTaB/IEHHbIE KOAEPY A/18 CKATWS KOHKPETHOrO M306pavkeHus, AO0/MKHbI ObITb B HEM3MEHHOM BUAE NpefocTassie-
Hbl iekofiepy [/11 BOCCTAHOB/IEHWS IAHHOTO 1306PpaXeHMS.

E.1.2.2 CrpyKTypa CoxatbIX AaHHbIX

CxaTtble AaHHble M306paXEHU OMMCLIBAIOTCA OAHOPOAHOW CTPYKTYPOA M HAaGopoM napameTpoB. PasHble YacTu
CXaTbIX AaHHbIX N306pavkeHnst 0603HaYatTCs 0COObIMM ABYX6aTHBIMM KOfamu, KOTOPble Ha3bIBAKOTCA «MapKepbl». He-
KOTOpble MapKepbl CONPOBOXAAKOTCA ONPeAeNeHHON Nocnea0BaTeNlbHOCTLI0 MapamMeTPoB, TakvX kak crneuydmkaums Ta-
6/MLpbI 1 3aroNoBkW. [ipyrve 1cnosb3ytoTes 6e3 napameTpoB, HanpuMep Ans Takux OYHKLUWIA, kak MapKupoBaHve Hadaia
1 KOHUA v306pakeHns. B cnyyae, Korga Mapkep CBA3aH C onpejesieHHol nocnefoBaTe/IbHOCTbIO NapaMeTpoB, Mapkep
COBMECTHO C €ro napameTpamyi 06pasytoT «CerMeHT Mapkepa.

[JaHHble, co3paHHble Npu MOMOLLY 3HTPOMUAHOTO KOAEpa, Talkke CerMeHTUPYIOTCA W ANS U30NALUMM CETMEHTOB
SHTPOMUINHO-KOAVPOBAHHBIX JaHHbIX WCMOMb3YETCA OAWH 0CODbIN Mapkep — «Mapkep nepesanycka». Kogep BbiBOaUT
MapKepbl nepesanycka COBMECTHO C 3HTPOMNMIAHO-KOAMPOBaHHBLIMW AaHHLIMU MeXy rpaHuLamMm1 Nosoc YactoT. Mapkepb!
nepesarnycka MoryT GbiTb MAEHTUAMLMPOBaHbI 683 HEOOXOAMMOCTY B AEKOANPOBAHUM CXATbIX JaHHbIX 415 UX MOMCKa.
BcriecTBye BO3MOXHOCTY HE3ABUCKMOTO AEKOAMPOBaHNSA, CErMEHTbI SHTPOMMIAHO-KOAMPOBaHHbIX AaHHbLIX 0becneynBa-
10T MPOrpPeCcCUBHYIO Nepesady ¥ 3awwuTy OT NMOBPEXAEHVS AaHHbIX.
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Koaep Ha ocHose /1Bl

Cxartble JlaHm»e
nxiipexeHus
e L P

AaHHbIT oc6paxenus

[Jexopep He ocHose Bl

Bccc‘rauoq,neuubm

[feHbE eBxeH

PucyHok E.1 — YnpolueHHas auarpamma kogepa v gexogepa Ha ocHose 1Bl

E.1.2.3 ®dopmat o6MeHa AaHHbIMM

B fononHeHvie k onpeseneHHbIM He06X0AMMbIM CErMeHTaM MapKepoB Y 3HTPOMUIHO-KOAMPOBAHHBIX CETMEHTaM,
dhopmaT obMeHa AaHHbIMU AO/MKEH BK/IOYaTb B Ce65 CerMeHTbl MapkepoB A1s BceX Tabnu, ¢ KoaddmupmeHTammn donsib-
Tpa. KBAHTOBAHMA W 3HTPOMUIHOTO KOAMPOBAHUS, KOTOpble HEOGXOAMMbI ANS MpoLecca AeKOAMPOoBaHus. VX Hamuve
rapaHTpyeT nepefady CKaToro N300paxeHns OT OAHON CUCTEMbI K APYroli BHE 3aBUCMMOCTM OT TOrO, Kakium obpasom
Kabkdasn cucTeMHas cpefia BHYTPEHHE COOTHOCUT TabnuLpl 1 CxaTble laHHbIE N300PadKEHNS.

E.1.2.4 KomnakTHbI/ chopmaT 4718 OKaTbIX AaHHbIX M306pakeHUs

KoMnakTHbIi chopmaT A5 CKaTbIX AaHHbIX M306paXKEHNA MAEHTNUEH hopMaTy 06MeHa faHHbIMM 3a UCKITHOUEHEM
TOrO, YTO OH He COAEPXMT BCeX Tabnuu, KOTopble HeOBXOAMMbI ANS MpoLecca AeKoAMPOBaHNA (OH MOXET codepxarb
JWLLIb HEKOTOPbIE U3 HUX). [aHHbIli hopmar npeaHasHaueH A1 NPUMEHEHUS B pamkax NPUIOXKEHNI, B KOTOPbIX AOCTYMHbI
a/bTepPHaTUBHbIE MEXaHU3MbI Nepejayyt BCeX UM HEKOTOPbIX AaHHbIX TabnL, HEOGXOANMBIX ANA AEKOAMPOBaHMS.

E.1.2.5 KomnakTHbIV chopmarT AaHHbIX Tabsnu,

[JaHHbiii chopmaT cofepXuT TobKO AaHHble Tabnuu, OH npeacTasnseT coboii CpeAcTso, Npy NOMOLLY KOTOPOro
NPUMOXEHNE MOXET YCTaHOBUTL B flekofep Tabnmupl, Heobxoavvble A1 faslbHENLIEero BOCCTAHOB/IEHNSI OLHOTO W
60r1ee N306paKeHI OTMEYATKOB NavlbLEB.

E.1.3 TepMuHbl 1 onpegeneHns

B HacTosLeM fOKyMeHTe UCTOo/b3YHoTCA TepMUHBI Mo ICO/M3K 19794-1. a Take criefytome TepMUHbI C COOT-
BETCTBYIOLLMMY OMpeAeneHnamMm:

E.1.3.1 noTtok 6uToB (bit stream): YacTuHO KOAMpOBaHHas WM BOCCTAHOB/IEHHASA MOC/ef0BaTENbHOCTL GUTOB,
COCTaB/ISHOLLMX SHTPONUIAHO-KOAMNPOBAHHBIA CETMEHT.

E.1.3.2 BcTaBka 6aiitoB (byte stuffing): Mpoueaypa, npu koTopoli kogep XadhdomaHa BCTaB/IsSieT HyneBoli 6aiiT B
3HTPOMUIAHO-KOANPOBAHHBI CErMEHT MOC/e CO3AaHNs KoanposaHHoro OxFF GaiiTa.

E.1.3.3 mogenb kogupoBaHus (coding model): Mpoueaypa npeobpa3oBaHWsi BXOAHbIX AaHHbIX B CUMBO/IbI O/151
KOAVPOBaHUS.

E.1.3.4 npouecc koanpoBaHus (coding process): O6bLLuii TEPMIUH A/151 0603HAYEHMS MpoLecca KoAypoBaHus, npo-
Liecca fiekoAMpoBaHns Ui 060mx NpoLeccos.

E.1.3.5 cton6ubl (columns): O6pasLibl, HAXOAALLMECS HA N306PaXKEHUN HA OHOMN JIMHUM.

E.1.3.6 cxatble faHHble (compressed data): /Inbo cxatble faHHbIe 1306pakeHVst, 60 AaHHble TabnuLl, 6o 1
TO. V1 gpyroe.

E.1.3.7 cxaTble faHHble n3obpaxeHus (compressed image data): KogupoBaHHoe npeacTas/ieHne n3obpakeHns
€ COOTBETCTBUM C NPefCTaB/IeHNeM, Yka3aHHbIM B JaHHOV crieLmdvkaLmm.

E.1.3.8 cxatne (compression): YMeHbLLEHVe uicia 61UToB, NCMosb3yeMbix 415 NpeacTaBieHns AaHHbIX UICXOAHOMo
1300paKEHVS.
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E.1.3.9 n3obpaxeHune c HenpepbIBHLIM TOHOM (continuous-tone image): 1306paxkeHune ¢ YacToTo AMCKpPeTU3a-
Ly 8 GUTOB Ha NUKCesb.

E.1.3.10 pekogep (decoder): Peanusaups npoLiecca AeKoAnpOBaHUS.

E.1.3.11 npouecc gekoanpoanus (decoding process): Mpouecc Npeo6pazoBaHmst CxaTbIX AaHHbIX N306paKeEHUS
B U306paXKeHVe C HenpepbIBHbIM TOHOM.

E.1.3.12 gnekBaHTOBaHue (dequantization): Mpoueaypa obpatHas npoueaype KBaHTOBaHUSA, NPU NOMOLL KOTOPOiA
[ekoaep BocCcTaHaBMMBaeT npeAcTas/ieHne KoadhchmumeHTos ABI.

E.1.3.13 (uucbpoBoe) BoccTaHOBNEHHOE U306paxeHve (gaHHble) [(digital) reconstructed image (data)): 1306pa-
XXEHVe C HeNpepbIBHLIM TOHOM, NOJTy4aeMoe Ha BbIXOAE AeKoAepa, Onpese/ieHHOro B HacTosLLE cneumdimkaLmn.

E.1.3.14 (undpoBoe) ncxogHoe nlobpaxeHve (gaHHble) [(digital) source image (data)}: 1306pakeHne ¢ Henpe-
PbIBHLIM TOHOM, NMOAABaEMOe Ha BXOZ, Koaepa, OnpefesieHHOro B HacTosLLe cneLmdivkaLmn.

E.1.3.15 (umndppoBoe) usobpaxeHve (gaHHble) [(digital) image (data)]: [iByMepHbI MaccuB AaHHbIX.

E.1.3.16 noHmKeHne yacToTbl guckpeTtnsaumm (downsampling): Mpouedypa CHUXKEHNUA NPOCTPaHCTBEHHOIO pas-
peLLeHNs N306padKeHNs.

E.1.3.17 ABI (guckpeTHoe BeliBneT-npeobpa3osaHve) [DWT (discrete wavelet transform)]: /inHeliHoe npeobpa-
30BaHVe LMKHPOBOro BXOAHOMO CUrHasia B HAbop BbIXOAHLIX MO/IOC YACTOT, OCYLLECTB/IIEMOE MPK MOMOLLY Habopa MHOTo-
4aCTOTHbIX COULTPOB.

E.1.3.18 kogep (encoder): Peanmsaums npoLiecca KoapoBaHust.

E.1.3.19 npouecc kogmpoBaHus (encoding process): Npouecc npeobpazoBaHns 306pakeHNst C HENMpPepPbIBHLIM
TOHOM B CXaTble AaHHble 300paKEHNS.

E.1.3.20 sHTpONWINHO-KOAMPOBaHHbIV CerMeHT (AaHHbie) [entropy-coded (data) segment]: Hesasmcumo fekoau-
pyemMas nocrieoBaTe/lbHOCTb SHTPOMNMIHO-3aKOAMPOBAaHHbIX GATOB A@HHbIX CXATOro N306PaKEHUS.

E.1.3.21 sHTponuiitHbIi gekogep (entropy decoder): Peanusaups npoLieaypbl SHTPONUIAHOTO AEKOANPOBaHNS.

E.1.3.22 3HTponuiiHoe aekoaupoBaHme (entropy decoding): Mpoueaypa, koTopasi 6e3 NoTepb BOCCTaHaB/MBAET
nocneAoBaTe/IbHOCTb CUMBO/I0B U3 NMOC/IEA0BATENLHOCTY GUTOB, CO3AaHHBIX SHTPOMUAHBLIM KOAEPOM.

E.1.3.23 sHTponuiiHbINA Kogep (entropy encoder): Peanmzaums npoueaypbl 3HTPOMUIAHOTO KOAVMPOBAHUS.

E.1.3.24 sHTponuiiHoe kogupoBaHue (entropy encoding): MNpoueaypa, koTopast 6e3 noTepb NpeobpasyeT nocre-
[l0BaTENBbHOCTb BXOAHbIX CMMBOJIOM B NOC/1EA0BATE/NLHOCTH GUTOB TakMM 00Pa30M, YTO CpeHee YMC/Io GUTOB Ha CUMBOS
NPUBIMKAETCA K IHTPOMUM BXOAHBIX CUMBOJIOB.

E.1.3.25 nekonep Xaddmara (Huffman decoder): Peannzaums npoueaypbl fekoavpoBaHus XaddmaHa.

E.1.3.26 gekogmpoBaHve Xaddhmara (Huffman decoding): Mpoueaypa SHTPOMUIAHOTO AEKOAMPOBaHMS, KoTopast
BOCCTaHaB/IMBAET CUMBO/T M3 K&bKAOrO Kofa NepeMeHHol [/IMHbI, CO3A4aHHOro KoAepom Xadhdhmana.

E. 1.3.27 kogep Xadhdmara (Huffman encoder): Peanmsauys npoueypbl koanpoBaHus XadythmaHa.

E.1.3.28 kogupoBaHue XadpdpmaHa (Huffman encoding): MNpoueaypa SHTPONUIHOTO KOAMPOBaHKS, KoTopast npu-
NCbIBAET KXKAOMY BXOAHOMY CUMBOJY KOZ NepeMEHHON A/ INHbI.

E.1.3.29 Tabnuua XaddmaHa (Huffman table): Habop kofoB nepeMeHHO A4/MHbI, HE0BXOAUMbIX ANS KOAWMPOBa-
HVS M AeKkoaAnpoBaHWa Xadydhmana.

E.1.3.30 gaHHble n3obpaxeHus (image data); /Inbo faHHbIE NCXOAHOTO M306padkeHUsl, MO0 AaHHbIE BOCCTaHOB-
JIEHHOTO M306padKEeHNS.

E.1.3.31 chopmaTt 06MeHa (interchange format): MpeacTaBneHye cxarbiX AaHHbIX M306padKeHNst 47151 OOMeHa MexX-
[y cpefamMn NpUIoXeHNIA.

E.1.3.32 6e3 notepb (lossless): OnvcatenbHbIn TEpMIH, MPMMEHSIEMBIN K NpoLieccam 1 MpoLeaypaM KoaypoBaHus
1 [ieKOAVPOBaHUSA, NPY KOTOPbIX BbIXOAHbIE AaHHble NpoLeAyps! (NpoLeayp) AeKOAVPOBaHUA UAEHTUYHBI BXOAHBIM AaH-
HbIM NpoLeaypb! (NpoLieayp) KOAMPOBaHKS.

E.1.3.33 mapkep (marker): [Byx6aiiTHbli1 Kof. B KOTOPOM MepBbIi 6GaiiT cofepkuT 3HaueHne OxFF. a BTopoii GaiiT
COLEPXUT 3HaYeHVe B ayarnasoHe ot 110 OxFE.

E.1.3.34 cermeHT mMapkepa (marker segment): Mapkep v CBA3aHHbI C HIM Habop NapameTpoB.

E.1.3.35 napameTpbl (parameters): Lienble umcna domkeupoBaHHoM A/nHbl 8, 16 nin 32 6uta, 1cnonb3yemble B
chopmarte cxaTbIX AaHHbIX.

E.1.3.36 npoueaypa (procedure): COBOKYNHOCTb 3TanoBs, HEOOXOAVMbIX /151 BbINO/THEHNSA 33434, KOTOpble COCTaB-
NS0T NPOLLECC KOAMPOBAHUS N AEKOAMPOBAHNS.

E.1.3.37 nporpeccuBHoe (KoguposaHue) [progressive (coding)J: PasfeneHve cerMeHToB faHHbIX Ha 6/10KK1, KO-
TOpble MOrYT 6bITb NMOCNEAOBATENBHO NEpeAaHbl, YTOObI TakvM 06pa3oM NO3BO/NTL AEKOAMPOBATL CKaTbIe AaHHbIe N30-
GpavkeHVst Npu BCe 60/1ee BbICOKMX YPOBHSIX Pa3peLLeHMS.

E.1.3.38 Tabnmua kBaHTOBaHUs (quantization table): COBOKyMHOCTb 3HAYEHWI KBAHTOBaHUS (TO €CTb, 3HAYEHUs
LUMPUHbBI 3N1EMEHTOB KBAHTOBaHWSY), MPUMEHSIEMbIX A151 KBaHTOBaHUA koadhdmuieHTos [BIM B npeaenax nosock! YacTor.

E.1.3.39 kBaHTOBaTb (quantize): AKT BbIMOMHEHWS MPOLEAypbl KBaHTOBaHUS koadhcprumeHTos ABI.

E.1.3.40 koHTponbHOEe o6paTHoe CBI1 (cummeTpunyHoe BeliBneT-npeobpasosaHune) (reference inverse SWT):
Peanuzaupms obparHoro CBIM ABO/HOI TOUHOCTU C M1aBatoLLeli TOUKOW, yCTaHOBEHHOrO B E.2.

E.1.3.41 koHTponbHoe CBI (reference SWT): Peanmzaumsi CBI ABOIHOM TOUHOCTYM C NiaBaroLLEei TOUKOM, yCTa-
HOBJ/1EHHOTO B E.2.

E.1.3.42 nHTepBan nepesanycka (restart interval): Yucno koadpdprumeHToB, obpabaTtbiBaeMbIX B BUAE HE3aBUCK-
MOV nocnefoBaTeNlbHOCTU B Npefenax N306padkeHus.
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E.1.3.43 mapkep nepe3anycka (restart marker): Mapkep, pasfenstowmii iga UHTepBasia nepesanycka B npesenax
U300paKEHMS.

E.1.3.44 cepus (anmHa) [run (length)]: Yucno nocnenosatesibHbIX CMBO/IOB C OAVHAKOBbLIM 3HAYEHUEM.

E.1.3.45 CBIN (cMmmeTpryHOe BeliBneT-npeobpasoBaHue) [SWT (symmetric wavelet transform)]: JiuHeiiHoe
npeobpasoBaHyie, OCYLLECTBSEMOE NOCPELCTBOM npuMeHeHus Bl Kk neproguyeckoMy CUMMETPUYHOMY PacLLMPEHUO
BXO[JHOrO CvrHasia.

E.1.3.46 o6pasel, (sample): OavH anemeHT ABYMEPHOrO MaccyiBa, COCTaBNAIOLLIErO U306padKeHWe oTrevaTka nasibLa.

E.1.3.47 paHHble crneundmkauum Tabnuubl (table specification data): KogvpoBaHHoe npeacTtasneHve, npu no-
MOLLIM KOTOPOTO reHepupyroTcs Tab/uLbl, UCMONb3yeMble B KOLepe 1 Aekoaepe.

E.1.3.48 yBennueHvie pa3peluenns (upsampfing): MpoLeaypa yBenmueHns NpocTpaHCTBEHHOTO paspeLLeHns 130-
BpaxeHus.

E.1.4 Tpe6oBaHus

E.1.4.1 Tpe6oBaHus K chopmaTy obmMeHa

dopmar obMeHa NpeAcTasseT coboi KoAVMPOBaHHOE NPeACcTaB/eHne CKaTbIX AaHHbIX U306padKeHns Ans obmeHa
MexXay cpefami NPUIOKEHNIA.

Tpe6osaHus k hopmaTy 06MeHa 3aKHarTCA B TOM. YTO /II00ble CxaTble AaHHble N300pabKeHs, NpeAcTaB/eHHble
B thopmaTe 06MeHa, AOMKHbI UMETb CUHTaKCUYECKYHO CTPYKTYPY W NpUcBavBaeMble Kofpbl, HEOOXOAMMbIE A5 OCYLLECT-
B/IEHMA NpoLecca AeKoAVPOoBaHKs, B COOTBETCTBMM C E.3.

E.1.4.2 Tpe6oBaHusi K kogepy

Mpouecc KoaMpoBaHuA MpeacTas/seT coboli MpeobpasoBaHne VCXOAHbIX M300padKeHWIA OTMeYaTkoB NasibLes B
oxaTble AaHHble nM306paxeHus. Kogep npeacTtaBnseT coboii peanv3aLmio npolecca KoaypoBaHus, YCTaHOB/IEHHOTO B
E.2. UTo6bl COOTBETCTBOBATHL CrieLydimKaum, Kogep A0/MKeH COOTBETCTBOBATb, MO KpaliHeli Mepe 0AHOMY 13 ABYX nepe-
YMCNIEHHBIX HUXKE TPeBGoBaHWiA:

- Npeobpa3oBbiBaTh C COOTBETCTBYHOLLIEV TOYHOCTLIO MCXOAHBIE AaHHbIE N300paXeHVs OTnevaTka nasibua B oxatble
[JaHHble N300padKeHNS], KOTOPbIE UMEIOT CUHTaKCUYECKYHO CTPYKTYPY thopmaTa 06MeHa, YCTaHOBEHHYIO AN OKaTbIX AaH-
HbIX n306paxeHuin B E.3:

- Npeobpa3oBbIBaTh C COOTBETCTBYHOLLIEV TOYHOCTLIO MCXOAHbIE AaHHbIE M300paKeH!st OTNevaTka nasbLla B oxaTble
JaHHble N306PaKeHNIS], KOTOPbIE MMEKOT CUHTAKCMYECKYI0 CTPYKTYPY KOMMAaKTHOro cdopmara, yCTaHOB/IEHHYHO /151 CKaTbIX
[aHHbIX 1306paxeHuii B E.3.

E.1.4.3 Tpe6oBaHus k fekoaepy

MpoLecc AekoaypoBaHUa NpescTaBnseT coboi NpeobpasoBaHe CXKaTbIX AaHHbIX N300PaKEHWS1 B BOCCTAHOB/EH-
Hble. [lekofiep npeacTasnseT coboii peasmsauio npoLiecca AeKoANpoBaHNs, yCTaHOBIEHHOTO B E.2. UTo6bI COOTBETCTBO-
BaTb crneumdmkaumn, aekofep AOMKEH COOTBETCTBOBATL BCEM TPEM NEPEUNCIEHHBIM HUKe TPpe6oBaHUAM:

- Npeobpa3oBbiBaTh C COOTBETCTBYHOLLIEV TOYHOCTHIO B BOCCTAHOB/IEHHbIE AaHHbIE U306PaXKeHNS OTrevaTka nasibLa
Nobble CXaTble faHHble U300paKeHUs ¢ NapameTpamm, KOTopble UMEIOT CUHTAKCUYECKYHO CTPYKTYpY diopmata obmeHa,
yCTaHOoB/IeHHyt0 B E.3:

- MoMyyaTb U HafIeXalLyiM 06pa3oM XpaHUTh Ntobble AaHHbIE cneLydmkaLmn TabnmL, KOTopble UMEKT CUHTaKCH-
YeCKyHo CTPYKTYPY KOMMaKTHOro dhopmaTa, YCTaHOB/EHHYIO A/151 AaHHbIX creumdmkaumm Tabnuy, B E.3;

- NpeobpasoBbIBaTh C COOTBETCTBYHOLLIEV TOYHOCTLHO B BOCCTAHOB/IEHHbIE laHHbIE U306paKeHNs oTnevarka nasbLa
Nto6ble oxaTble AaHHbIe N300PadKEHNS, KOTOPbIe UMEIOT CUHTAKCUYECKYH0 CTPYKTYPY KOMMaKTHOro dhopmara, yCTaHOB/IeH-
HYH0 A1 CKaTbIX faHHbIX M306paxeHns B E.3. Npu ycnoBum, YTo AaHHble cneumdimkaumm Tabnuu, Tpebyemble Anis feko-
[AVPOBaHNA CXKATbIX JaHHbIX N306paKeHVs, OblIN HafIexaLlM 06pa3oM yCTaHOB/IEHbI Ha AekoAep.

E.2 Matematnuyeckune onpegeneHus

E.2.1 VicxoaHble n306paxeHns oTrevarka naibua

VicxofHble 1306paxeHns 0TnevaTkoB NasbLeB A0MKHbI ObITb 3aperncTpupoBaHbl C TOYHOCTLIO 8 6UT Ha MKKCeSb.
Mpexae, Yem NpoLEeCC KOAMPOBAHUS BbIMUCIUT AUCKPETHOE BeliBNeT-NpeobpasoBaHyie (ABI1) 415 usobpaxeHns, obpas-
ubl LIT.M) fo/mKHBI 6bITh NPeobpa3oBaHbl B COOTBETCTBUM CO C/IEAYHOLLMM YPaBHEHUEM:

MapameTpb! wWnpuHa (X) v BbicoTa (Y) n3obpakeHus onpegeneHsl B E.3.2.2. 11 BOCCTAHOBMEHWS ICXOAHOMO Mac-
LTaba 06pasLos, B npoLecce AeKoaMpoBaHUs AO/MHKHO NPUMEHATLCA 0bpaTHoe npeobpasosaHue. MapameTpbl cpeavH-
Hoin Toukn (M) 1 n3meHeHust Macutaba (R) onpefenstotcs KogepoM 1 NepedatoTcs B OKaTble AaHHble M300paKeHNs.

E.2.2 MHOrononocHoe KoaupoBaHve N306paxeHnii 0TnevaTkoB najbLeB

E.2.2.1 iByXkaHa/bHbI MHOrOMOIOCHbIM kKogdep (B 04HOMEPHOM MPOCTPaHCTBE)
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PucyHok E.2 — [IByxkaHabHbIA MHOTOMOSIOCHbIA Koaep

[ByxKaHa/bHbIi MHOTOMOJOCHBIN KOAep NpeAcTaBNseT coboli Habop LMdpoBbIX UNLTPOB (prcyHOK E.2). OH pon-
XEH paccMaTpuBaTbCs B BUAE ABYX CUCTeM — Habopa [/19 aHam3a curHasia v Habopa As1s cvHTesa curHana. [Byx-

KaHa/1bKbIi MHOTOMOJIOCHBIA Kofdep obecreuvBaeT HyneBoe vckakeHne. X(1(=x(n). SnemeHTbl Hj n F, o6o3Havator

JVHeliHble CTauMoHapHble LudipoBble GubTpbl [10]. B TO BpeMs kak j 1 t 0603Ha4atoT onepaLmm yMeHbLLEHUS U yBenu-
YeHus MacliTaba 2:1:

{Fel») ()= Ex(n))(*-n),

n

(iy) (k) = y{2k).

Jafk/2\. kuyeTHoe

M (fc) =
(fe) |o, K HeueTHoe

TpaHcthopmaLysi, ocyLLecTBAseMasi C UCNOb30BaHNEM Habopa (hvbTPOB AN aHanmsa curHana, X -* {al.a,e

6yfeT HasblBaTLCS 0fgHOMepHOI [IBI. a TpaHcdopmaums, ocyLecTs/semMas npu noMoLLy Habopa nIbTPOB 415 CUHTe-
3a— obpatHbivm JBIM.

E.2.2.1.1 BeliBneT-hvbTpbl C IMHEHON hasoi

[JaHHblli cTaHAaPT MCMosb3yeT ABa pas/NYHbIX kiacca hnbTPoB C SIMHEHO-(Da30B0O KOHEYHOM MMMy bCHOW Xa-
paktepucTukoii (K/X). MycTb B Habope cnnbTpoB h0o6o3HavaeT nbTP HAKUX YacToT, a J1, — ouIbTP BbICOKMX YacToT.
MepBbIii KTAcc COAEPXMT Napbl CUMMETPUYHBIX CHNILTPOB HEUETHOM A/IMHBI (TO €CTb, OMNILTPbI, UMMY/IbCHBIE XapakTe-
PUCTUKMN KOTOPbIX CUMMETPMYHBI OTHOCUTESTBHO WX CpeaHero o6pasya). JaHHble onnbTpbl HasbiBAKOTCA (UIbTPaMM C -
HelHO-(ha30BO KOHEUHO MMMy LCHOW XapakTepucTukoli eTun I». [10]. v NOMHOCTLI0 CUMMETPUYHBIE nnbTPbl (WSS).
BTopoii knacc coaepXxuT napbl UILTPOB YETHOW ANMHBI, OAVH CUMMETPUYHBINA (DUIBTP HU3KMX YacTOT) M OQVH acuMme-
TPUYHBIN (PMNBTP BLICOKVX YacTOT). [JaHHble (UbTPbI HA3bIBAKOTCS, COOTBETCTBEHHO, (AULTPbI «Tun I» 1 «Tun IV», [10];
Tak kak nogo6Hble (UNbLTPbI CUMMETPUYHBI OTHOCUTESIBHO TOUKW, HaXOAALLECS nocepeaviHe Mexay ABYMS NX CPEAHNMM
o6pasLamy, B fasibHeliLLeM oHY ByayT MMEHOBaTLCS IbTPbI CUMMETPUYHbIE/acCMMETPUYHbIE HanonoBuHy (HSS/HSA
w HS-Tvna).

dopmart cxaTbIX AaHHbIX, ONCaHHbIN B E.3. obecneuvBaeT ToMbko nepeaady KoadimLMEHTOB MMMY/IbCHON Xapak-
TEPUCTVIKV M3 MPaBbIX MOSIOBMH GV/IbTPOB A1 aHa/M3a curHasia; chivbTpbl A1 CUHTE3a CUrHasia NoIHOCTbLIO onpejene-
Hbl C/IeAYOLLMMM COOTHOLLIEHVSIMU AN151 yCTPaHeHWs 10 adhdhekTa HaTOKEHUS CNEKTPOB:

Jb(n)=(-1)4 (n-1),
M'>)=(-1T4Y("-1>.
Yro kacaetcst Habopa WSS cmnbTpoB 418 aHanmsa curdana, unbTp H13KkUX YacToT. hQ JomkeH 6bITb CUMMeTpr-
YeH OTHOCUTENBHO Hy/s, TO ecTb hQoxeatbiBaeT guanasoH ot J10, (-r0) 4o hQ (rQ. CornacHo CMHTaKCUYECKOW CTPYKTYpE,
yCTaHoB/eHHON B E.3.2.4.1. pnnHoii J10 siBnsetcs LO = 2rQ+ 1. Tab/mua npeobpa3oBaHysi, YCTaHoBeHHas B E.3.2.4.1.
COAEPXKMT KO3hhULMEHTbI MMNY/ICHON XapaKTepuUCTVKL U3 MPaBoli NOOBYHbI IQ

HO, =/b(0).H02 = Aj (1).... HO,« =M <0).
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Jesas nonosvHa hQ npeacTasneHa CUMMETPUYHBIM COOTHOLEHNEM h(-n) = h@r>). PUnbLTP BLICOKWX YacToT, ft,,
B Habope WSS cmnbTpoB ANS aHauM3a curHasia fomkeH ObITb CUMMETPUYEH OTHOCUTESBHO -1. Huke npeacTasnieHbl
nepefaHHble KoadpnLmMeHTbI:

«l, = =M.Ol...=A(J1-1),

roe L1 = 2r(+ 1; neBas nonosvHa ft, NpeacTaBneHa CUMMETPUYHBIM COOTHOLeHneM J1, (-1 - n) =ft, (n- 1
Yro kacaetcs Habopa HS dunbTpoB Anst pasnoxeHnst curHana, 1o o6a vnibTpa A0/MKHbI BbITh LIEHTPUPOBaHbI C
COOTHOLLIEHVEM -1/2, 1, Takm 0bpa3om, oxBaTbiBaTb AnanasoH ot ft; (-r) go AJ (r(-1). rae gviHoii ft, asnsetcs Li = 2rf
Hwke npeacTtasneHbl nepefaqHble 3HayveHust: (/ =0.1)

=1, (0),Hi2 = N,(1) =ft, (r,-1).

duUnbTP HU3KMX YacToT. ftQ sBnseTcs cummeTpuyHbiM (HSS). Takim o6pasom, fieBas nonosvHa hQ npeacrasneHa
CYMMETPUYHBIM COOTHOLLEHMEM F0(-1 - ) = JI0(n). PUNLTP BLICOKWX YacToT. ft,. ABNAETCA acUMMETPUUHBLIM (HSA). Takum
06pasom, neBasi nonoBuHa ft, NpeAcTaBneHa CMMMETPUYHBLIM COOTHOLWeHMeM ft,(-1 - n) =-ft, (n).

E.2.2.1.2 OrpaHnyeHns Ha g/imHy uistpa

Kogepbl 1 Aekogepbl AO/MKHbI ObITb CMOCO6HLI 06pa30BbIBaTH (MM 0bpaLLaTh) pa3bueHrie Ha NooCh! YacToT (pu-
CyHOK E.6). npy noMOLLM A/IMH ¢hNIBTPOB CO 3HAYEHWAMY HUXKE U BK/IFOHAOLLMMN MakCUMasTbHbIE 3HAUEHVIS.

Ynax =31 gna WS dunbtp00-

Tupx = 33 [/19 N63 chmnbTpos.

E.2.2.2 CuMMeTpUYHbIE rpaHnyHble ycnosusa ans ABI1

XapakTepHbIMU BXOAHLIMU AaHHBIMU. X(/1), B CUCTEMy, NOKa3aHHY0 Ha pucyHke E.2. hakTnyecky SBAsIOTCS BEKTOP-
CTPOKa W BEKTOP-CTO/GEL, N306padkeHns unn oaHol 13 ero [IBIM nonoc. C Lesbio TOYHOTo onucaHus npotiecca npe-
06pa3oBaHIsi CUrHasia KOHEYHOM [IMHbI MOCPEACTBOM CUCTEMbI, M306PaKeHHO Ha pucyHke E.2. ans nHaekcvpoBaHus
1 3KCTPaNo/IALMN X NPUMEHSIIOTCA CriefytoLLme YCoBHble 0603HadYeHns. Bece WSQ aekogepb! AO/MKHbI GbITb CMOCOGHBI
[leKoAVpoBaTb CXATbIV CUrHaU1, KOAVPOBaHHbIV B COOTBETCTBUM C 3TUMW NpaBuiamu. MpeanonaraeTcs, YTo X OxBaTbiBaeT
AnanasoH o1 x(0) go x(NO- 1). rae NQABNsieTcs XxapakTepHOiA A/IMHOW X.

C uenbio npeobpasoBaHms Npu noMoLm WSS comnbTpoB X NPOAIEBAETCA Ha NOMHOCTbIO0 CUMMETPUYHBIA OTHOCU-
TenbHO Bcero obpasua curdan, y = £sH-)x ¢ gamHoii N = 2NQ- 2 v ocyLuecTsnseTcs neprogusaums. Uto kacaetca HS
dnbTPOB, X NPOA/IEBAETCS HA CUMMETPUYHBIA (HANOOBKHY) OTHOCUTE/BHO MOMOBUHBLI 06pasLia curHan, y = f s2)x,
¢ g/mHoin N = 2Nqu OCyLLIECTBNISIETCA Neproan3aums. B kaxaom 13 cnyyaes (unbTpbl NPOA/IEBAKOTCA NMPU MOMOLLM Hy e
Ha A/mHy N 1 NPUMEHSIOTCA NOCPELACTBOM LIMK/MYECKol cBepTku ¢ neprogom N. cMm. pucyHok E.3.
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PucyHok E.3 — CumpreTpruHoe Bl paclumpeHve

B 1ops criyyae, ecnm BbibpaHbl onvcaHHble Bbille CUPMETPM UbTPa U CUrHaa, cucTeMa Co3faeT CUMPTIETPUY-
Hble [IBIM nonockl 4acToT, 13 KOTOPbIX TO/IbKO NepBast NosoBuHa (0603Havaemas a,) 4o/MKHa ObITb BbIUKCIEHA 1 COXpaHe-
Ha. Hanpumep, otHocuTenbHo WSS dmnbTpoB 1 yeTHoro NO Tosbko koadchLmeHTbI

N -1
a,(A)= My(n)h,(2k~n)
n-0

[OMKHbI 6bITb BbIYUCEHbI U coXpaHeHbl A8 K = 0 ....NO12 - 1. HecpvoTpsa Ha To. 4To nepuog, b. = | (y-fy) coctasnset
N/2 =Ng- 1. 370 sozp oxHO BCIEACTBME TOTO, YTO b; caMa no cebe cMMMETpUYHA M MOXET BbITb BOCCTAHOB/IEHA NPY Ha-
nnumy nepsbix N2 3HaueHuit. a, (K).

MocnepoBaTenbHOCTb &, Co3faHHas TakvM 06pas3oM, MOXET ObITb pacnpocTpaHeHa Ha MOMHOCTLIO CUP/p/eTpryHb I
1 Haros0BMHY CUMPIETPUYHBIA CUTHAUTBI U KACKaAoM MpoBefeHa 06paTHO Yepe3 Habop nbTPOB ANS Pa3/IOKEHUA CUr-
Hana (pucyHok E.3). ¢ Lenbto pasbueHns BXOAHbIX AaHHbIX HA MHOXECTBO MOJI0C YacToT. GOpMMpPOBaHME 0TOOPaXKEHNI

rm c*r

X Y {%®ij 6ygeT B gasbHeliLeM NMEHOBATLCS OAHOMEPHBLIM CUMMETPUYHBI?/ BBIBNET-NpBOOpasoBaHvieM (SWT) [7].
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CneplyeT OTMETUTb, UTO, HECMOTPS Ha PacnpoCTPaHeHVe BXOAALLEro curHana, X, SWJ Boe elle npeobpasoBbiBaeT BXO/-
Hble JaHHble anvHoli NQB ABe monockl YacToT {aQ a,}, cojepxalyx B Leiom Beero /imib NQsHaueHui. B Tom criyyae,
ecm NO HeuweTHoe, g/imHa 30 coctasnseT (NQ* 1)2 a givHa a, coctasnseT (NQ- 1Y2 kak B ciyyae WSS wm HS pac-
LLMPEHVS.

E.2.2.2.1 CvHTE3 CUMMETPUYHBIX MOJI0C YacToT

B HacTosiLeM NyHKTE ONMCLIBAOTCA NapameTpbl CUMMETPUM MOJIOC YacToT b, = 1 (y-/1)). 1 ykasbiBaeTCs YMC/Io He-
pe3epBrpoBaHHbIX 06PasLIoB, KOTOPbIE AO/MKHbI ObITb NepeaHb.

= Pj-1.
1 yCTaHaB/MBAOTCA MpoLeaypbl pacnpocTpaHeHUsi KBaHTOBaHHbIX NepeaaHHbIX KoadhrumMeHToB B npouecce AeKoampo-
BaHVISA: A

Y~

HauHem c BBeeHNS TEPMUHOB /151 OMCaHUA CUMMETPUYHBIX CUTHAIOB, HampyMep Takux, Kakvie nokasaHbl Ha pu-
cyHke E.3. B Tom cryyae, ecnm curdas ¢ neprogoM N siBASeTcA CUMMETPUYHBLIM OTHOCUTESLHO M = 0. TO OH 06513aTesIbHO
ABIAETCA CUMMETPUYHBLIM OTHOCUTE/LHO /1 = NJ2. cM. y = E511'x Ha pucyHke E.3 gnss N =2N0- 2. B Tom cnyyae, ecnv N
YeTHOe, TO Takue CUrHasTbl Ha3bIBAIOTCS «CUMMETPUYHBIMK (1.1)». TaK Kak OHW MOHOCTHIO CUMMETPUYHBLI OTHOCUTE/TbHO
0060UX LeHTPOB. AHa/I0TMYHO, ecnn curHas ¢ neprogom N SBASETCS CUMMETPUYHBIM OTHOCUTENBHO -1/2. TO OH 0653a-
TEe/IbHO SBMISIETCA CUMMETPUYHBIM OTHOCUTENBHO (V- 1>2; cMm. y = £.[22*% Ha pucyHke E.3 ana N = 2NQ B Tom cnyyae,
ecnm N YeTHOe, TO TakMe CUrHaslbl HasbIBAKOTCH «CUMMETPUYHBIMK (2.2)». Tak Kak OHW HanosIoBUHY CUMMETPUYHA OTHO-
CUTesNIbHO 060MX LIeHTPOB. B ToM criyyae, ecniv N HeueTHoe, TO MoslydyaeM CUrHasTbl, KOTOpble MOSTHOCTBLI0 CUMMETPUYHBI
(WSS) oTHOCUTENIbHO OAHOMO LiEHTpa W HaMoJI0BUHY CUMMETPUYHLI (HSS) OTHOCUTENIBHO BTOPOrO LEHTPA; NofoGHbIe
CUTHaUTbl HA3bIBAIOTCA «CUMMETPUYHBIMK (1.2)%». €C/IM OHA NOTHOCTHI0 CUMMETPUYHA OTHOCUTENBHO O U «CUMMETPUYHBI-
MM (2.1)», €CAY OHY HaMO/OBYHY CUMMETPUYHBI OTHOCUTE/BHO -1/2. CyLLEeCcTBYIOT O4eBUAHbIE aCUMMETPUYHBIE aHaUToTK
[aHHbIX CBOCTB cMMMETpUM (BMecTe co CBOMCTBaMM CUMMETPUM Taloke CYLLIECTBYIOT CBOCTBA aCUMMETPIM).

Ecrm pgaH curHan iv(n). 0 £n s X-1. nyctb £8V (cootBeTcTBeHHO. £&/|W) 0603HavaeT cummeTpuyHoe () (cooT-
BETCTBEHHO. acuMmeTpuyHoe (Y)) pacumperue iv(n). rae i.j = 1 um 2. 06beanHsIoLLEee [1Ba paspeLLleHunsi, NPo4eMOHCTPU-
poBaHHbIX Ha pucyHke E.3 ana w =x. B Tom ciyyae, ecnv nosnoca 4acToT SBASETCS CUMMETPUYHOM (Y) 1

a(k)=b(K\Osksp- 1

ABMSETCA NOMHBIM, HEPE3EPBMPOBAaHHBLIM MOYNEPUOAOM b. TO b MOXeT BbITb BOCCTAHOB/IEH NOCPELCTBOM pPacCLLMpeHst
b = Ej-'fia. MNoxoxee yTBEPXAEHVE NOAXOANT M A4/19 aCMMMETPUYHBIX NOJIOC YacToT. BeneacTsre TOro, YTo cummeTprs b
MOSHOCTbLIO onpefeneHa CUMMETPHEN pacLLMpeHns y = £SysX 1 cUMMeTpUEi cnnbTpa 418 pas/ioxeHus, h. 4ocTaTtouHo
KBaHTOBaTb W Mepejarb Svb Mosynepuos, a. BocCTaHaB/mBas b B gekogepe npu NMoMoLLy oneparopa C U3BECTHbIM
paciuvpenvem. E. JaHHblli MeTog, npumMeHeHns Haoopa [BIM chnnbTpoB K BXOAHOMY CUrHasly KOHEUHOW A/IMTeNbHOCTK,
X. Ha3bIBAETCHA a/ITOPUTMOM CUMMETPUYHOTO BeViBneT-npeobpasoBaHus (SWT), nogpobHbIi cnocob npuMeHeHVst MeToaa
npegfcrasneH B (7).

B Tabnuue E.1 npeacTtasnieH CNCOK NapamMeTpoB CUMMETPUM MOJIOC YacToT, 6. 1 NX «KaTeropum», ycTaHas/MBaro-
LLIMe KONMYEeCTBO KO3hdmLMEHTOB, a {K), KOTopoe HeObX0AVMO nepeaarsb.

B gaHHOI Tabnuue npeacTasieHo fAga Criyvas: OauH criydain ans Habopa WSS chnibTpoB, Mpy KOTOPOM MPUMEHS-
eTcA paclumpeHvie A5 pasnoxerns curHanay = £s1)x («(1.1) - SWT»). a BTOpoii cnyyaid ans Habopa HS dmnbTpos,
MpY KOTOPOM NPUMEHSIETCA pacLLMpEHVe 415 pa3/IoXeHnst curHana y = £522>x («(2.2) - SWT»). [JaHHble Habopb! k-
TpoB onvcaHbl B E.2.2.1.1.

Ta6nuya E1— Cummverpus, paHr SWT nosockl YacToT

Cnyuan 1: BxogHaa gnvHa WSS counbtpos. /M0 Cnyuaii 2: BxogHas gnvHa HS cunbtpos. MO
YeTHoe HeueTHoe YeTHoe HeueTHoe
dunbTp (1.2)— cummeTpuuHbIA - (1.1)— cMMMETPUYHBIA  (2.2) - CUMMETPUYHBINA (2.1) — cummeTpUUHbIiA
PO= ty/2 po= (M0 +1)/2 PO = N(/2 Po=(NO+ iy2
(2.1)—cummeTpuUHbIA  (22) — CUMMETPUUHBIA  (2.2) — aHTUCUMMETPUYHBIA  (2.1) — aHTUCUMMETPUYHBIA
P = Ne2 P, =(M0-1V2 P1= N(2 p,=(1/0-1Yy2

E.2.2.3 [IBymepHOE BENBNET-pa3/ioxXeHMe (B BYMEPHOM MPOCTPaHCTBE)

OpHOYpOBHEBas CTPYKTypa /11 OAHOMO YPOBHA CUCTEMbI Pas/oXeHs [ABYMEPHOTO M306PaKEHWs NokasaHa Ha
pucyHke E.4. BeKTOpbI-CTPOKM M306padKeHNs NofBepratoTcs ovbTPOBAHMIO C UCMOb30BaHeM aroputmva SWT. onu-
CaHHOrOo B MpeApiayLleM NyHKTe. AHauI0orMyHas npoueaypa fasiee npUMEHSIETCA K BEKTOpaM-CronibLam nosyymBLLEroCs
B pesy/ibTare MaccyiBa, B UTOre MMeeM YeTbIpe Mosiockl YacToT (pncyHok E.5). CrnegyeT oTMETUTb, YTO Mapa UHAEKCOB
yKa3bIBaeT Ha TO. Kakoi M3 counbTPoB GbUT MPUMEHEH K CTPOKaM M cTonbuam curHana. Hanpumep, Kk ctpokam a,0 6bin
MPUMEHeH OIbTP BbICOKVIX YaCToT, a K CToNbuam — dibTP HU3KKX YacToT, TakuM 06pasoM, &  COAEPXUT BepTUKaslb-
Hble kpasi. MprMeHsieMble OMILTPbI COMIAaCcHO NoceAoBaTe/bHbLIM YPOBHSIM Kackafa Habopa cMinbTpoB 0603HAYAKTCA
nocrefoBaTeslbHbIMW Napamm ABOVNYHbIX MHAEKCOB.
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Onepawym Co CTpoKamm OrepaLym co cronbLami

»N

*10
*01
*00
PuicyHok E.4 — OpHOypoBHeBOe, ABYMEPHOE passioXeHue nosochl YacToT
Crpoku
Cronbu!
MopayianasoH BepTuKasisHO
HBAa0 OpPVIEHTVPOBAHHb IV
paspeLLeHrs rofamanasoH
*00 aro
[opur3oHTasIbHO [yiaroHasnbHo
OPVEHTUPOBaHHbIA  OPVEHTUPOBaHHbIV
rnofyarnasoH rofayianasoH
*01 an

PucyHok E.5 — Pa3znoxeHve Ha YeTblpe nosiockl 4acToT
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E.2.2.4 CTpyKTypa nosocbl 4actot

lMocne nepBoro ypoBHS pas/ioXeHNsi, NOKa3aHHOTo Ha pricyHke E.4. niobas 13 veTbipex NoMyumBLLKMXCS B pe3ynibTare
M0J10C YaCTOT MOXET ObITb MPOBeeHa Mo YPOBHAM CHOBa Hepes Habop (osbTPOB C LiESbIo Pa3/IoKeHUs Ha YeTbIpe nosio-
Cbl 4aCTOT. [laHHbI NpOLIECC NPOAO/HKAETCS A0 TeX Nop. Moka He ByfeT nosydeHa Tpebyemas CTPYKTypa NosoCkl YacToT.
Ha pucyHke E.6 npeacTasneHa CTpyKTypa MosioC YacToT, YCTAaHOB/EHHAsA B HACTOALLEM CTaHAapTe Ans M306paxeHuii
0TneyaTkoB NastbLeB. B TabnviLie nokasaHo, kakovi 13 hnIbTPOB NPUMEHSASICA 417 MOMYYEHNS KaxkA0M U3 NOMOChI YaCTOoT.
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PuicyHok E.6 — PasnoxeHvie nosocbl 4actoT

E.2.3 KBaHTOBaHue

Mocne BbMKCEHNS KOSDAIMLIMEHTOB PA3/IOKEHNA Ha MOIOChI YACTOT UTOTOBbIe KO3(PMLMEHTBI KadKOW NOMoCkI
4acToT efMHO06Pa3HO KBaHTYHOTCA. HyneBas LuMpyHa 3/1eMeHTa KBaHTOBATENA U Be/IMUYMHA LWara 15 KadkAov nosochl
4acToT cofiepXKarcs B Tab/vLe KBaHToBaHUA. BennuvHa wara keaHToBaHusA pasHass O (Ok = 0) ykasblBaeT Ha TO. YTO Bce
KO3hMLIMEHTBI B NPeAesniax Nosiockl HacTOT UMEKOT 3HaYEeHWe HOMb 1 YTO MosIoca YacToT He nepedaHa. K BeliBneT-koad-
huyupmeHTam a1 .n) NooCkl YacToT K NMPUMEHSETCA CrieayloLLee YpaBHeHVE:

ak{m,n)-Zk/2 A Al > 2912
n(t.n)= -ZJ2saKT.n) SZJ2
ak{m.n)+2zk /2 aKT,n) <- 2J2
o

B pa6oTe fieKoaepa MHAEKChI AEKBAHTYIOTCS C NPUMEHEHNEM CIIEAYHOLLIETO YpaBHeHUs. 3HaueHue C ycTaHaBMBa-
€T LIEHTP 3/1EMEHTOB KBaHTOBaHYS.

(Pa(m.n)-C)Q* +Z*/Z  p*(r.n) >0
aklm.nl= Q pK(TM) = 0
(PA(T.n)+c)o,-TA/T pk(Tn)<0

03Ha4aeT LUMPUHY LIEHTPasIbHOro (Hy/1IEBOr0) a/IeMeHTa KBaHTOBaHUs, & OK 03HaYaeT LUMPKHY (HEHY/IEBbIX) ane-

MEHTOB KBAHTOBaHWS /C-1 NOMOChI YacToT. OyHKUMS [Y] ABNSETCA HAUMEHBLUMM LE/bIM YMC/IOM, KOTOPOoe 6osbLUe Wi
paBHO X. @ |_Xj siBnsieTcs HanGOMbLUMM LIE/bIM YKC/IOM, KOTOPbIE MEHBLLIE UM PaBHO X.

E.2.4 SHTponuiiHOe KoaupoBaHue

E.2.4.1 MocnepoBate/ibHOCTb AaHHbIX

MpoHyMepoBaHHbIE MO NOPSAKY MOJOCkI YACTOT 06LEAVHAKOTCSA B G/10KM /151 SHTPOMUIAHOTO KOAMPOBaHUA. B uensx
obecrneyeHnss MPOrpeccyBHON Nepeaayun U3obpadkeHne [OMHKHO ObiTb pasdesieHo Kak MUHMMYM Ha Tpu 6710Ka, npu 3ToM
rpaHuLa Mexay nepsbiM 6710KOM M BTOPbIM pacrnonaraeTcs mexay 18 u 19 nonocamy YacToT, a rpaHuua Mexzay BTOpbIM
6/10kOM 1 TPeTbM pacnonaraetcs mexay 51 n 52 nosocamm Yactor. [JonosHUTelbHoe pasbreHne Tpex 3Tux 6/10K0B He
SABNSIETCA 06s13aTe/bHbIM. KO BCeM nosiocam 4acToT B 6/10ke He06X0AMMO NPUMEHSTL TabnuLy KoaMpoBaHus XaddhmaHa.
B npegenax nonocbl YacToT KOadhmLMEHTbI [OMKHbI ObITb PacnosioxeHbl CeBa Hanpaso U CBepXy BHU3. B npepenax
6/10Ka NO/0ChI YaCTOT AO/MKHbI ObITb NPEACTaB/IeHb! B BUAE CNMCKa B MOpsaKe BO3pacTaHus.
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E.2.4.2 Kogep XadhdpmaHa

Kopgep Xadthmara nprMeHseTcs Ans npriceanmBaHns KBaHTOBaHHbLIM KOadhdhuLmeHTam B npefenax 6/10ka Kogos ne-
peMeHHOI AnnHbI. ina HyNeBbIX Cepuii NpescTaBeHbl 0Co0ble 3HaueHns. KoadidpmumeHTbl v HyneBble 4/IMHbI CEePUIA, Bbi-
XofslLye 3a npefesbl Avanas3oHa, NpeAcTas/IeHHOro B TabnLe, BHECEHbI B KOAOBbIN MOTOK C €BC-NOC/EA0BATE/TbHOCTbLIO
(nepekntoyeHns koga). Ha fekoaep MOXeT GbITb YCTaHOBMEHO MakcMMyM BOoceMb Tabnuu,. B Tabnuue E.2 B Buge crivicka
npescTas/ieH NoMHbIi Habop CYMBOJIOB.

Ta6nuua E.2— BxogHble cvMBosbl TabnmLpbl Xadhdmara

Mosnyna 3HavyeHue
1 [nvHa Hynesoii cepumn 1
2 [nvHa Hynesoii cepum 2
3 [nvHa Hynesoi cepun 3
100 [nvHa Hynesoii cepumn 100
101 esC N5 NoJIoKMTENIbHOro KoadchuueHTa (8 61ToB)
102 €esc [19 oTpuLaTesIbHOro KoadhdprumeHTa (8 61tos)
103 esc [19 NoJoXUTENIbHOro KoaddmumeHTa (16 61tos)
104 esc /19 oTpuLaTtesnibHoro Koadpcpmupmenta (16 61ToB)
105 esc [ HyneBoii cepum - 8 GUTOB
106 esc N Hynesoli cepun -16 6UTOB
107 3HaueHve koadpchuumeHTa - 73
108 3HaueHre koachdmupeHTa - 72
109 3HaueHve koadhdmupeHTa - 71
180 - Mcnonb3oBaTb TO/LKO NO3MLMI0 1-
253 3HaueHve koathduLpeHTa - 73
254 3HaueHve koadhchuumeHTa - 74

E.3 ®dopmaTbl CxaTbIX AaHHbIX

E.3.1 O6Lme acnekTbl cneyudmkaumy gopmMaToB CXaTblX faHHbIX

B E.3 paccMOTpeHo Tpu chopMata oxaTbIX AaHHbIX:

1 dopmat obMeHa, yCTaHOB/EHHbIN B E.3.2;

2 KomnakTHbIli doopmMaT 47151 CKaTbIX AaHHbIX, YCTaHOB/EHHSIN B E.3.3;

3 KomnakTHbIi chopmart 4/18 AaHHbIX crieumdimkaumm Tabnuu, ycTaHoBeHHbI B E.3.4.

B HacTosiLLEeM NyHKTEe ONMCLIBAOTCS COCTaBHbIE YaCTU AaHHbIX dix3pmMaToB. Crneumdpvkaummn hopMaTos, npescTas-
neHHble B E.3.2—FE.3.4, ycTaHaB/MBalOT 3HA4EHNS CYMBOJIOB 1 LAIP, NMPUMEHSIEMbIX B CrieLmdinKaLmsax qixspmaros.

Co CTPYKTYPHOI4 TOUKM 3peHust hopMaThbl OKaTbIX JaHHbIX COCTOAT U3 YNOPSA0UYEHHO COBOKYMHOCTY NapamMeTpoB,
MapKepoB W CErMEHTOB faHHbIX, NOABEPrHYTbIX SHTPOMUIHOMY KOAMPOBaHMIO. MapaMeTpbl 1 MapKkepbl, B CBOKO O4Yepesb,
06bEAVHAIOTCS B CErMEHTbI C Mapkepamm.

BcrefcTtaue TOro, 4TO BCe COCTaBHbIE YacTW NpeAcTas/ieHbl 6aiT-CUHXPOHN30BaHHBLIMK KOAAMM, Kadkapli dhopmar
OXKaTbIX AaHHbIX COCTOUT M3 YNOPSIAOYEHHOW nocriefoBaTe/isHoCT 8-6UTHbLIX GaliToB. [ns kaxaoro 6alita onpeneneH
crapwmii pas3psg (CP) n mnagwwii paspsg (MP).

E.3.1.1 CocTraBHble Yactu

B HacTosLLEeM nyHKTe NpeAcTaB/IeHo o6LLee onmncaHne Kavkaoli COCTaBHOM YacTy dhopmarTa CkarbiX AaHHbIX.

E.3.1.1.1 MNapameTpbl

MapameTpbl SABASKOTCA Lie/bIMM YNC1aMU CO 3HAYEHUAMM, XapakTepHbIMK /15 NpoLecca KoAMpoBaHus, XapakTe-
PUCTUK NCXOAHOTO M306PAKEHNS U MHBIMU XapakTepucTUKaMi, BbIoMpaeMbIMW B 3aBUCMOCTY OT NpUIoxeHys. Mapame-
Tpam npucsamBaroTca 4-6uTHble, 1-6aliTHble unn 2-6aiiTHble KoAbl. MapameTpbl, KPOMe onpeaesieHHbIX AO0NO/THUTEbHbIX
rpynn napameTpoB, KOAVPYIOT BaxkHYHO MHGOpMAaLMIO, NP OTCYTCTBUM KOTOPOI B pesy/ibTaTe npoLecca AeKoanpoBaHus
He yAacTCca TOYHO BOCCTAHOBUTL M306pakeHe.
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MpvicBavBaeMbIli NapamMeTpy Kog, AOMKEH BbITb LieNbIM YMCIOM 6e3 3HaKa, OnpeaeneHHon AnvHbl B GTax ¢ 0co-
6bIM 3Ha4eHVEeM napamMeTpa.

UTo KacaeTcsl napameTpoB A/mMHoli 2 Gaiita (16 61UToB), cTaplumii paspsg, B doopmaTte o6MeHa J0/MKEH pacronia-
raTbCsl NepBbIM. UTO KacaeTcs napaMeTpoB C A/IMHOM 4 6uTa, TO OHU BCerga uayT nonapHo, U Napa [o/HkHa ObITb 3aKo-
[vipoBaHa ofHUM GaliToM. MepBbliA 4-6UTHBIA NMapameTp napbl JO/MKEH 3aHMMaTb 4 cTaplumx paspsga 6aiita. B no6om
16-61THOM. 8-61UTHOM WK 4-6UTHOM MapaMeTpe MIaALLNIA paspsg, JO/HKEH pacrosiaratbCs NepsbIM, a CTapLumnii paspsg
[IO/DKeH pacnonararbesl NocneaHnM.

E.3.1.1.2 Mapkepbl

Mapkepb! cnyxart 4151 AeHTUMKaLMA pasnyUHbIX CTPYKTYPHBIX COCTaBASIOLLMX (DOPMATOB CXaTbIX AaHHbIX.

BO/BbLUMHCTBO MapKepoB 3arnyCKatoT CErMEHTbI C MapKepamu, CoAepXallyMi COOTBETCTBYIOLLYIO Tpynmny napave-
TPOB; HEKOTOPbIE MapKepbl pacrnosaratoTcst 0TAeNbHO. Beem mMapkepam nprcBoeHb! AByx6aiiTHble koabl: XFF' GaiiT, 3a
KOTOpbIM CrieflyeT 6aiiT He pasHbIii O nnn XFF'(cm. Tabmvuy E.3).

MpumeuyaHune — BcreactBre AaHHOW 0COBO CTPYKTYPbI MPUCBOEHUA KOLOB MapKepbl MO3BO/ISIOT AeKOAEpY
npoaHan3MpoBaTb hopmMaT 0bMeHa 1 PacnoOXmTb pPas/iMyHbie ero CoCTaB/IsoLLMe 6e3 HeOOX0AVMOCTI AeKOANPOBATL
[pYrue CEerMeHTbl AaHHbIX N306paKEHNSI.

E.3.1.1.3 MNMpucBoeHue KoaoB Mapkepam

Bcem mapkepam 40mkHbI GbITb MPUCBOEHBI ABYX6aiiTHbIe koAbl: 6aiiT XFF'. 3a KoTopbIM CriedyeT BTOpOi 6aiiT He
paBHbIii O unn XFF’. BTopoii 6aiiT Ansi Kaxxaoro onpeaesieHHoro Mapkepa yCTaHoB/eH B Tabnuue E.3. CumBon * (38e3104-
Ka) yka3blBaeT OTe/IbHO CTOALLMIA MapKep, KOTOPbIVi He 3aryckaeT CEerMeHT C Mapkepamul.

Tab6nuya E.3—Np1cBOEHHbIE KOAbI Mapkepam

kon Mepkep Orwcave
XFFAO' SOl » Hauasio nzobpaxeHns
XFFAL' EQI * KoHeL, n306paxkeHus
XFFA2' SOF Havasio kagpa
XFFA3' SOB Hauasno 6s10ka
XFFA4' DTT OnpegeneHve Tabnu1Lbl NpeobpazoBaHus
XFFAS' DOT OnpegeneHne Tabnuubl KBaHTOBaHNA
XFFAG' DHT OnpegeneHve Tabnuupbl (Tabnuu) XaddmaHa
XFFAT' DRI OnpefeneHne nHTepsasia nepesanycka

XFFBO’ - X"FFBT7* RSTm* MNepesarpyska c 8 no moaynto noacyera "1*

XFFA8' COM KommeHTapuii

E.3.1.1.4 CermeHTbl C Mapkepamu

CermMeHT ¢ Mapkepamyi COCTOUT M3 Mapkepa, 3a KOTopbIM CrieflyeT MnocnefoBaTe/lbHOCTb COOTBETCTBYHOLLMX Na-
paveTpoB. [MepBbiii MapaMeTp B CETMEHTE C Mapkepamu NpeacTaBseT coboi napameTp A4/MHbI B ABa Gaiita. [aHHbIi
napameTp A/MHbI KOAVPYET UMC/I0 GaiiTOB B CErMEHTE C Mapkepamy, BK/IoUas NapameTp 4/IMHbI U UCK/oYas AByX6aiTo-
BblIli Mapkep. CermeHTbl C Mapkepamu, naeHTudmuypyemble no kogam SOF n SOB mMapkepoB, Ha3blBatOTCS 3aro/IoBKamMu:
3aro/I0BOK Kajpa ¥ 3aro/loBoK 6/10ka COOTBETCTBEHHO.

E.3.1.1.5 SHTpONuitHO-KOAMPOBaHHbIE CErMEHTbI AaHHbIX

OHTPONUIHO-KOAMPOBaHHBI CErMeHT faHHbIX (ECS) coaepXUT BbIXOAHbIE AaHHbIE NPOLIEAYPbl SHTPOMUIAHOTO KO-
AnpoBaHmsi. OH COCTOUT M3 Lie10ro Ymcna GainTos.

MpumevyaHune 1 — lMpeacTaBneHne SHTPONUIAHO-KOAMPOBAHHBIX CEMMEHTOB aHHbIX B BUAE LIESIOro yucna
6aliToB JOCTUraeTcs CrieayroLLM 06pasoM: B C/ly4aB HEOBX0AMMOCTY A/1s NPUBEAEHNS CKaTbIX AaHHbIX K 3aBepLUEHHOMY
BWY MOCNeAHWIA GaiiT cermeHTa 3ano/HaeTcs Gutamu.

MpumeyaHune 2 — [N o06ecneyeHusi OTCYTCTBUS Mapkepa B npegesiax 3HTPONMIAHO-KOANPOBaHHOTO CerveHTa
3a Nobbiv X FF'6aiitom, co3gaHHbIM Kogepom XadhdimaHa, crnegyeT «3anoHAOLLiA» Hy/1eBOA GalT.

E.3. 1.2 CuHTakcuyeckas CTpykTypa

B E.3.2 n E.3.3 ycTaHOB/IEHa CMHTaKcuMyeckas CTpykTypa chopmata obmeHa. Crneumtukaums CUHTaKCUYeCKoi
CTPYKTYPbl BK/OHAET B Ce6S:

- TpebyeMblil NOPSA0K MapKEPOB, NapamMeTPOB ¥ S3HTPOMUIHO-KOANPOBAHHbIX CETMEHTOB;

- MOEHTUMKALMIO [OMOMHUTESbHBIX U YC/IOBHBIX COCTaBHbIX YacTeil;

- HaMMeHoBaH1e, CMMBO/T 1 OMpee/ieHne Kaxaoro Mapkepa 1 napameTpa,

- AOMYCTVIMbIE 3HAYEHWS KEXKO0ro napameTpa;

- N106ble OrpaHNYEHNs Ha YTO-/TNGO BbILLENEPEeUNC/IEHHO., XapaKTepHbIe A5 Pas/IMUHbIX MPOLIECCOB KOAMPOBaHNS.
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MopsfoK COCTaBHbIX MacTel 1 0603HaueHNs], ykasbiBatoLLMe TO. SBASIOTCA /I OHW JOMNOMHUTEbHLIMA WW YC0B-
HbIMW. YCTaHOB/IEHbI PUCYHKaMWN CUHTaKCUYECKUX CTPYKTYP, MpefcTaefieHHbiMm B E.3.2 1 E.3.3. HaumeHoBaHWs, cnm-
BO/Ibl. OMPeAENneHuns, [ONYCTUMbIE 3HAYEHUS U OrPaHWNYEHVs] YCTAHOB/EHbI HEMOCPEACTBEHHO MOA, KaXabIM PUCYHKOM
CUHTaKCU4ECKOI CTPYKTYpbI.

E.3.1.3 YcnoBHble 0603Ha4YeHUs Ha PUCYHKaX CUHTAKCUYECKUX CTPYKTYP

PucyHKM CUHTaKCcU4ecknx CTPYKTyp, npeacTasneHHble B E.3.2 n E.3.3. ABnsoTcs YacTbio cneupdmkauymn doopmara
obmeHa.

CnepytoLye ycrioBHble 0603HaYeHNS, NoKas3aHHbIe Ha pUcyHke E.7. NpyMEeHVMbI K AaHHbIM PUCYHKaM:

- MHAVKaTOp NapameTpa/MapKBpa: B 3/1EMEHTE He Bblfe/IEHHOM XMPHbIM HaxoamuTcs Moo Mapkep, Mbo OAvH na-
pavertp:

- NHAYIKATOP CErMEHTa: B 3/1EMEHTE BblAEMEHHOM XMPHbLIM HAX0AWTCA IGO0 CETMEHT C Mapkepamu, /M6 SHTPONUIA-
HO-KOAVPOBaHHbI CETMEHT, MO0 UX KOMOMHALNS;

- MHAVKaTOP AJ/IMHbI NapaMeTpa: LUMpUHa 3MIEMEHTa He BblAENIEHHOrO XMPHbLIM NPONopLyoHasbHa [/IMHE napa-
meTpa (4. 8 wm 16 6uToB, NokasaHbl kak E. B n D Ha pucyHke E.7 COOTBETCTBEHHO) Mapkepa Win napameTpa, KOTopblii
HaXoAMTCA B 3/IEMEHTE: LIMPUHA 3M1EMEHTA BbIAEIEHHBIX XXMPHBIM HE MEET 3HaUYeHS:

- MHOVIKATOp TOrO, SIB/IIETCA 1M 3NIEMEHT JOMNO/THUTENbHBIM/YCIOBHBLIM: KBaApaTHble CKOOKM YKa3bIBatoT Ha TO. YTO
MapKep Wn CerMeHT ¢ Mapkepami B CKaTbIX JaHHbIX U300PadKeHVst MPUCYTCTBYET AOMO/THATENBHO UKW YC/IOBHO;

- nopsifok: B doopmaTe obMeHa napameTp WM Mapkep, MokasaHHbIi Ha pUCyHKe, MpeawecTByeT BCEMY TOMY, YTO
MoKa3aHo cnpasa OT HEero 1 criefyeT 3a BCeM, YTO Nokas3aHo CrieBa OT Hero.

B
-

CermeHT I flononHutenshbii 1 gy D E
CcerMeHT

jol)

PucyHox E.7 — V306paxeHne CUHTaKCUYecKoi CTPYKTYpbl YCNIOBHbIMY 0603HaUEHSMA

E.3.1.4 YcroBHble 0603Ha4eHUs A/151 CUMBOJIOB, A/IMH KOAOB M 3HAUEHNI

BHUW3Y Kabkaoro pycyHka 4/1a Kaxkaoro Mapkepa v napameTpa, NpefcTaB/IEHHOrO Ha PUCYHKe, YCTaHOB/IEHbI CYMBO/,
O/ MHa v onpeaeneHye.

[lna cMMBOIOB MapkepoB 1 NapamMeTpoB MPUMEHVMbI CEAYIOLLME YC/TOBHbIE 0603HAaYEHMS:

- BCE CMBO/Ibl MapKEPOB COCTOSAT 13 TPEX OyKB BEPXHErO PErncTpa, a k HEKOTOPbIM eLLe 106aB/IEH HUKHUIA MHAEKC.
Hanpumep: SOI. RSTm;

- BCE CMMBO/IbI MAPaMEeTPOB COCTOSAT M3 OAHOW OykBbI BEPXHErO perucTpa, a k HekoTopbIM elue JobaBnseTtcs byksa
HVDKHETO PErCTpa, Takke K HEKOTOPbIM 106aBNAETCA HUXHWIA nHaekc. Hanpumvep: Y. Nf O .

E.3.2 O6Lan cMHTakcmyeckas CTpykTypa

B HacTosiLLEeM NyHKTe yCTaHaB/IMBAETCA CUHTaKCMYeckasi CTPyKTypa doopmara 06MeHa, npvMeHuMast Ko BCeM npo-
Lieccam KoaypoBaHWsi, YCTaHOB/IEHHbIM B HACTOSILLEW creuydmkaumm.

E.3.2.1 CyHTaKcnyeckast CTPyKTypa BbICLLETO YPOBHSA

Ha puicyHke E.8 npefcTaBieH NopsAoK COCTaBHbIX YacTei qpopmata 06MeHa BbICLLETO YPOBHSI.

[aHHble cxaToro n3obpaxeHus

Mapkep Havaia | Mapkep koHUa

1306padKeHms weap | n306pakeHns
[CermeHT 3aro/ioBoK MocriepHnii
Mapkepal Briokl Brok2 Briok3 [Briok4 610K |

BUO- TMpennocrenpnii ~  [peanocneaHui
Comvert  Saromosox | SUESHC,, | wapep e o T

nepesanycka 0 KCAVPOM uHbiif
CamveHT

1 neocsanyaa) KOAPOEAMABY
cermeHT CEVHT

PuricyHok E.8 — CuHTaKcuyeckasn CTpyKTypa BbICLLEro YpoBHSA

Mapkepbl, NpeacTas/neHHble Ha pycyHke E.8:

- SOI: MapKep kauasia 1306paXeHst: OTMEYaET HauYasio CKaToro N306PaXeHst, MPeaCcTaB/eHHoro B hopMare 06-
MeHa.
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- EOI: MapKep KOHLia N306pavkeHns: OTMEYaEeT KOHELL CKaToro M306pabkeHWs, NpefcTaBeHHOro B dhopmare obMeHa.

- RSTm: mapkep nepesanycka: fONOMHUTENBHBIA MapKep, pacrnoniaraeMblii MeXzy SHTPOMUIAHO-KOAVPOBAHHbBIMU
cermeHTamm TOSIbKO B TOM C/lydae, ecnm nepesanyck Bo3MoxeH. CyllecTByeT 8 yHUKaslbHbIX MapKepoB rnepesanycka
(T =0- 7), noBTopstoLLyXcs nocrefoBatesibHo oT 0 40 7 B Liensix obecneyeHns HTepBauia nepesarycka no MoAyso 8.

BepxHuii ypoBeHb Ha purcyHke E.8 ycTaHaBMBaEeT TO. UTO dropmMaT 06MeHa [JO/MKEH HauMHaThLCA ¢ Mapkepa SO,
[O/MKeH cofiepXarb OvH KaJp v [O/MKeH 3aKaHuvBaTLCA Mapkepom EOI.

BTOpoi1 ypoBeHb Ha pucyHke E.8 ycTaHaBnMBaeT TO. UTO kaap JO/KEH HauMHaTbCA C 3arofioBka kaapa v fOomKeH
cofiepaTb OfH WM HECKOMbKO 6/10KOB. 3aro/10BOK Kafpa MOXET pacrofiaraTbCs Nocsie OAHON UM HECKOSbKUX Crie-
LmdomkaLmii TabnnL, Mam pasinyHbIX CErMEHTOB C MapKepamu.

TpeTuii ypoBeHb Ha pucyHKe E.8 ycTaHaBnmBaeT To, YTO 610K JO/MKEH HAUMHATLCS C 3arosioBka 6/10ka 1 A0/MKEH
coAepxaTtb OfyH WK 6o/ee 3HTPOMUINHO-KOAMPOBAHHBIX CErMEHTOB AjaHHbIX. Kavkablil 3aronoBok 6/10ka MOXET pacrnona-
raTbCsl MOC/e OAHON WM HECKONbKMX crieumdinkaumm Tabnuu, an pasniniHbiX CErMEHTOB ¢ Mapkepamu. B Tom cryvae,
€Cc/v nepesanyck HeBO3MOXEH, TO B HAMUMW JO/KEH ObITb TOMLKO OANH SHTPOMNMUIAHO-KOANPOBAHHbIA CErMEHT (TOT. YTO
OTMEYEH KaK «TOCNeAHWIA») 1 He [O/MHKHO NMPUCYTCTBOBATL HUKaKWX MapkepoB nepesanycka. B Tom cnyyas, ecrv nepe-
3aryck BO3MOXEH, Y/C/I0 HTPOMUIAHO-KOAVPOBAHHbIX CErMEHTOB ONpesensieTcs pasMepoM M300paKeHNst N YCTaHOB/EH-
HbIM MHTEPBA/IOM Mnepesanycka. B faHHOM cryyae, Mapkep nepesarnycka [O/KEeH CneaoBaTh 3a KaKabIM SHTPOMUIAHO-
KOAMPOBaHHbLIM CErMEHTOM, KPOME MoCc/IeHEro.

Ha puvicyHke E.8 npeaycMoTpeHbl MecTa, Ha KOTOPbIX MOryT MpYCYTCTBOBAaTb CErMEHTbI crieumdmkauymn Tabmmupl.
OfHako B HaCTOsILLEN cneumdmkaLmmn yCTaHOBIEHO, YTO dhopMar obmeHa [O/HKeH codepxarb BCe Heobxoavmvble A/1s
[JeKoanpoBaHUA CXaToro M306paxeHnst faHHble crneumdimkaumm Tabnuupl. CnefosaresibHo, TpebyeMble AaHHble crie-
LmdomKkaLmm TabnmLibl JO/MKHbI NPUCYTCTBOBATH B OAHOM W/ HECKO/TbKUX A0MYCTUMBIX MECTaXx.

E.3.2.2 CyHTaKcuyeckan CTpyKTypa 3aronioska kagpa

Ha puvicyHke E.9 npefcTaBneH 3aronioBok kafpa, KOTOpbIi JO/MKEH NPUCYTCTBOBATbL B Hauasle kagapa. JaHHbIi 3a-
rO/I0BOK YCTaHaB/IMBAET XapaKTEPUCTUKW UCXOHOTO U306PadKEHUS 1 BEPCUIO KoAepa.

3aro/ioBoK kaapa

SOF Lf A B

Y X Em M Er R Ev Sf

PuvicyHok E.9 — CuvHTaKcuueckas CTpyKTypa 3aro/ioBka Kagpa

Mapkepbl 1 NapameTpbl, NPeAcTaB/ieHHble Ha pucyHke E.9:

- SOF: (16 6UTOB) Mapkep HaYaa kaapa; oTMeYaeT Ha4as10 NapaMeTpPoB kaapa:

- Lf. (16 6wToB) f/MHa 3arosioBKa Kapa; yCTaHaB/VBaeT [/IMHY 3arofioBka kaapa, npefcTaB/ieHHoro Ha prcyHke E.9;

- A: (8 6UTOB) 3HauYEHME KanMBPOBKU NO YepHOMY 06pasLly y GMOMETPUYECKOTO CKaHepa;

- B: (8 61TOB) 3HaYeHMe KasIMOPOBKY NO 6esTloMy 06pasLy y G1OMETPUYECKOTO CkaHepa; A 1 B ycTaHaBmBatoT an-
HaMWYeCKWiA ananasoH GUOMETPUYECKOrO CkaHepa Npy KaIMbpoBKe, NCMO/b3yeMbIi B CUCTEMAX OTOOPaKEHNS AaHHbIX;

- 'Y: (16 61TOB) YACNO NIMHWIA: yCTaHaBIMBAET YMNCO TMHUIA B UCXOAHOM M306padkeHny;

- X: (16 61TOB) UMCI0 06PA3L0B Ha OAHY /IVHWIO; YCTaHAB/VBAET YKC/I0 06PA3LI0B Ha OAHY SIMHMIO B MICXOAHOM 130-
6pavkeHnV;

- Em: (8 61TOB) 3KCNOHEHTA MacLUTabupoBaHKs: 3andTas B AeCATUYHOM Yncie B M. nepeasuraeTcs BfIeBO COrac-
HO Em (Ha Em nosuuuii):

- M: (16 61TOB) 3HaUEHWEe PacrnonoXeHNs 41 NapamMeTpoB NPeobPasoBaHUs N306paKeHNs,

- Er: (8 61TOB) 3KCMOHEHTa MaCLLTabMpoBaHUs; 3ansTas B AECATUYHOM uncse B R. nepeasuraeTcs B/IeBO COMIacHO
Er (Ha Er nosuuui):

- R: (16 6UTOB) 3HaYeHVe MacluTaba A5 NapameTpoB Npeobpa3oBaHNs N306paKeHNS;

- Ev: (8 6uTOB) ycTaHaB/wmBaeT anroputm WSQ kogepa (napameTpuzalyisi), NPUMEHEHHbI K AaHHOMY M306pavke-
HUto (2 - 0x02 Ans kogepa Homep ABa):

- Sf: (16 6uTOB) yCcTaHaB/MBaET peasm3auyio NPOrpaMMHOro obecneyeHus, npy NOMOLLM KOTOPOro OCYLLECTBASA-
NIOCb KOAVpOBaHWe U306padKeHus.

E.3.2.3 CuHTakcnyeckas CTpykTypa 3arosioBka 6rioka

Ha pucyHke E.10 npefcTaBneH 3arofoBok 6710ka, KOTOPbIN [JO/MHKEH NpYCYTCTBOBATL B Ha4as1e CerMeHTa ¢ 6/1okamm.
JaHHbIi 3aronoBok yCTaHaBMBAET BbIGOP TabnmLbl KOAMPOBaHWA XaddmaHa, NPUMEHSAEMON KO BCEM M0/10Cam 4actoT

B G/10Ke.
3aro/ioBoK G/10ka
SOB Ls Td

PucyHok E.10 — CuHTaKcuyeckas CTpykTypa 3arosoBka 6s10Ka
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Mapkep 1 napameTpbl, NpeacTas/ieHHbIe Ha pucyHke E.10:

- SOB: (16 61TOB) Mapkep Hayasia 6/10ka: OTMEeYaeT Hauaslo 3arosioBka 6/1oKa:

- Ls: (16 6UTOB) ANMHA 3aro/ioBKa MOMOChI YaCTOT; yCTaHaBMBAET [/IMHY 3arofioBka 6/10Ka, NpeacTaseHHoro Ha
pvicyHke E.10:

- Td: (8 6uTOB) CenexkTop Tabnmupl KoaypoBaHMs XadchmaHa: BbIGUpaeT 0fHY M3 BOCbMU Tab/nL, SHTPONUIAHOTO
KOAMPOBaHMA, HeobXoAVIMYIO NS AEKOAVMPOBAHUA NOSIOCkI YACTOT B Npefesiax cerMeHTa.

E.3.2.4 Cneumdmkaumsa Tabnuupl 1 CUHTaKcMyeckast CTPYKTypa pasHbIX CErMEHTOB C Mapkepamm

Ha puvcyHke E.11 npeacTaBieHa CUHTaKeuueckasi CTpyKTypa TabimuHbIx/pasHbix CErMEHTOB € Mapkepamu. Jliobble
CerMeHTbl cneumndmkauyn Tabnuubl Wi pasnyHble CerMeHTbl C Mapkepamu, ycTaHoBMeHHble B E.3.2.4.1 — E.3.2.4.5,
MOTYT MPUCYTCTBOBATb B /I0O0M Mopsiake 1 6e3 orpaHnYeHni i Ha YACIO CETMEHTOB.

TabnLb! WM pyTIe CErMEHTbI MapKepoB

[ Cerment ( Cerment l nc%erl-\lneeﬂlHTm
mapkepa 1] Mapkepa 2) Mapkepa |

CrieumdmkaLyst TabnmLipl npeotpasosaHns
wm

CreupdmkaLyst Tabnmubl KBAHTOBaHUA
wm

CerveHT Mapkepa = _<  CrieLpidKaLyia Tabmub Xadpmara
wm

OnpefienieHre MHTEpBaVIa Nnepesarycka
wm
KommeHTapuii

PricyHok E.11 — CuHTaKcuyeckasi CTpyKTypa Tab/IMuHbIX/PasHbIX CETMEHTOB C Mapkepamu

B cnyyae nosiBNeHua B OKaTbIX AaHHbLIX M3006padkeHNs MobbIX crieumdmkaumii Tabmvl, oHY JO/MKHbI 3aMeHUTb
npegplayive cneumdmkaumy 1 Ao/MKHbI NMPUMEHATLCS BCAKUIA pas Kak TabnvLbl NoTpebyroTcs A4/1 OCTaBLUMXCS B kagpe
1306paxeHniA. B Tom cnyyae, eciv cnelmdovkaLmsa Ans 3agaHHoi Tabmmubl B OKaTbIX AaHHbIX M306pakeHUs nosiBseTcs
60/bLLIE OAHOrO pasa, TO Kakaas HoBas cneumdmKaLumsa Ao/MKHA 3aMeHATb NpedplayLLyto creuydmkaLmio.

E.3.2.4.1 Cneuundmkauys Tabnmubl npeobpasoBaHus

Ha puvicyHke E.12 npefctaB/ieH CerMeHT ¢ MapkepoMm, ornpeaensitowmin cneuydmkaumio Tabnmusl npeobpasoBaHyis.

CermeHT onpeae/ieHs Tab/iLpl NpeotpasoBaHms

DTT Lt LO L1 Sn, Ex HO,
Mast HOM Sn, EX, H1,
T J L2 Li yeTHoE
= HL
1 (LHIV2 Li HeveTHoe BX« fast

PucyHok E.12 — CuHTakcuyeckas CTpykTypa Tabnvubl npeobpasoBaHus

Mapkepb! 1 napameTpbl, NpeacTaBneHHbIe Ha pucyHke E.12:

- DTT: (16 6uTtoB) Mapkep onpefeneHns Tabnmupsl Npeobpa3oBaHMs: OTMeYaeT Havyasio napaMeTpoB cneumndimka-
Lmn TabniLipl MpeobpasoBaHys:

- Lt: (16 6uTOB) ANMHA OnpeaeneHys TabnmLbl Npeobpa3oBaHys; yCTaHaBIMBAET [/IMHY BCEX NapaMeTpoB Tab/mubl
npeo6pas3oBaHyisl, NPeACTaBIeHHbIX Ha pUcyHke E.12:

- LO: (8 61ToB) Uncno koadhhnuMeHTOB ONLTPOB HU3KUX YaCTOT A4J19 pa3fiokeHns curHana (omvHa ho);

- L1: (8 61uTOB) UMCO KO3HhULMEHTOB (ONNBLTPOB BLICOKMX YACTOT A/19 Pa3/OXEHNs curHana (gvHa /?,);

- Snk: (8 61TOB) 3HaK KO3hhMLIMEHTA « - OO OULTPA; HyNIEBOE 3HAYEHVE — MOMOXUTENBHOE, HEHy/IEBOE 3Haue-
HVe — oTpuLaTesbHOE;

- Exx: (8 GUTOB) 3KCMoOHeHTa MacLLTabupoBaHKsi; 3ansdTas B AECATUYHOM uucriie KoadidmumeHTa K-ro douibTpa,
nepeasuraeTcs BeBo cornacHo Ex (Ha Ex nosuuwid);

- HOk: (32 6vTa) anemMeHT wibTpa HU3KVX YacToT ANA Pas/IoKeHUs CUTHauia; yCTaHas/MBaeT KoadhhmLMeHTbI
dbTpa HU3KNX HaCTOT A/151 AVCKPETHOTO BeMBNET-NPeobpazoBaHys, HaunHas ¢ LeHTpa dunbTtpa (HO,):
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- Hlk: (32 61Ta) 3neMeHT obTpa BbICOKMX YaCTOT A1 Pa3/IOKEHNsI CUrHana; yCTaHaBMBaeT KoaddpmLmeHTbI
hnnbTpa BbICOKMX YacToT A4/18 AUCKPETHOrO BeVB/ET-Mpeobpa3oBaHus, HauuHas ¢ LeHTpa dunbtpa (HM).

E.3.2.4.2 CyHTaKcuyeckas CTpyKTypa cneumdmkaLymn Tabnuubl KBaHTOBaHWS

Ha pucyHke E.13 npefcTtas/nieH CerMeHT C Mapkepamii, onpegensiowmii crieLmdovkaLmio Tabnmubl KBaHTOBaHWS.

CermMeHT onpegerieHst Tab/nLpl KBaHTOBaHMS!

bar Lg Ec C EcQ °0

AQ *0 Q1 E*, 2,

EY63 E*63 263

PucyHok E.13 — CuHTakcuyeckas CTpyKTypa cneupdmkauyn Tabnmubl KBaHToBaHNsS

Mapkepbl 1 NapameTpbl, NPeACTaB/IEHHbIE HA pUCYHKe E.13:

- DQT; (16 6uToe) Mapkep onpefeneHns Tabnuubl KBaHTOBaHWS; OTMEYaeT HaYasio NapaMeTpoB creLmdmkaLmmn
TabnLbl KBAHTOBAHYIS;

- Lg: (16 6uTtoB) A/IMHA onpeaeneHns TabLpl KBAHTOBaHWS, YCTaHaB/VMBaeT A/IMHY BCeX napameTpoB Tab/mupl
KBaHTOBaHVA, MpeAcTaBneHHbIX Ha pucyHke E.13;

- Ec: (8 61TOB) 3KCMOHEHTa MacLUTabupoBaHWs; 3andTast B AeCATUYHOM uvcne e C. nepeasuraeTcs B/1eBO COMNacHo
Ec (Ha Ec nosuuuii);

- C; (16 6uTtOB) NapameTp LieHTpa 3/leMeHTa KBaHTOBaHVIS;

- Eqgk: (8 61TO€E) 3KCMOHEHTA MaCLLITabUPOBaHKs; 3ansTas B JECATUYHOM YMC/IE K-TO 3N1eMEHTa TabnnLbl KBaHTOBa-
HUs BMeBo cornacHo Eq (Ha Eq nosviupmii);

- Qk: (16 61TOB) 3nEMeHT Tabn1Lbl KBAHTOBaHWS: YCTaHaB/IMBAET pasMep 3/IEMEHTa KBAHTOBAaHWSA [/151 K-» MOMOChI
4acToT.

- Ezfc (8 GUTOB) 3KCMOHEHTA MacLLTab1pOBaHUA: 3ansaTast B AeCATUYHOM YMC/e /Gro HYNIeBOrO 3/1IeMeHTa Tab/uLipl
KBAHTOBaHWA, NepefBuraeTcs B/ieBo cornacHo Ez (Ha Ez nosvumin);

- Zk: (16 6uTOE) HYNEBO 3/1IEMEHT (KaHas) Tab/uLbl; yCTaHaB/IMBAET pasmep LIEHTPa/IbHOrO 3/1eMeHTa A/1s K-ii no-
J10Cbl HYaCTOT.

3nemeHTbl TabnLibl KBRHTOBAHWS JO/KHbI ObITb YCTAHOB/EHbI COMMIACHO MOPSAKY MOOC YacToT (pPUcyHok E.13).
HauvHas ¢ Toro MoMeHTa, Kak Tabnvua KBaHTOBaHUSA onpeferieHa, OHa MOXET ObiTb MPUMEHEHA K MOCNeayoLLM 130-
6pakeHVsmM. B ToM criyyae, ecnv Tabnmua HUKorga He 6buia onpejeneHa, 1o pesysibTarbl He MOTyT ObITb MpeackasaHbl.

E.3.2.4.3 CuHTaKcmyeckas CTpykTypa crneuydmkaumm Tabnmubl XaddgmaHa

Ha pricyHke E.14 npefctaBneH CerMeHT C Mapkepamu, Oonpeaensiowmii ofHy WM HECKOBKO cneumdimkaumii Ta-
61mu, XadpcbmaHa.

CermMeHT onpefieneHys cneLmdmkaLi Tabnuupl XaddomvaHa

PucyHok E.14 — CuHTakcuyeckasn CTpykTypa cnevydomkaupmm Tabnmupl Xaddmara
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Mapkepb! 1 napameTpbl, NpeacTaBneHHbIe Ha pucyHke E.14:

- DHT: (16 6uToB) Mapkep onpeaeneHyst Tabnuupl XadhdmaHa; oTMevaeT Hauasio napaveTpoB onpegeneHns Ta-
6nmubl XaddmaHa;

- Lh: (16 6uToB) AnvHa onpedeneHus Tabnvubl XadhdMaHa; ycTaHaBMBaEeT [/IMHY BCEX NapameTpoB Tabnmupbl
XathdhmaHa, npefcTaBeHHbIX Ha pucyHke E.14;

- Th: (8 6uTOB) MAeHTUdMKaTOP TabnMLbl XaddMaHa; ycTaHaBIMBaET OAHO MM HECKObKO NO3VLMIA B Aekodepe,
Kyfa fomkHa 6bITb YCTaHOBNeHa Tabvua XadhmaHa;

- L: (8 6utoB) uncno kogos XadidmaHa ¢ A/IMHON i; umcio kodoB XadpdhmaHa Ans kaxaoid u3 16 BO3MOXHbIX 3Ha-
YeHWA 4/IMHbI, AONYCTUMbIX B HACTOSLLEN cnieumdimkaummn. 3HaueHus L, npeactaBnsioT coboii anemeHTs! cnvcka BITS;

- Vjj: (8 61TOB) 3HauEHVE, CBA3AHHOE C KaxAbIM KOAoM XaddmaHa; ycTaHaBIMBaeT A Kakaon | 3HadyeHune, cBs-
3aHHOe C KaxabIM KofoM XadydhmaHa ¢ AnmHOl i. CMbIC/I0BOE COAEpXaHMe Ka4oro 3HaueHUs ornpeaeneHo MOAEe/bo
KoavipoBaHus XaddmaHa. 3HaveHus Vjj aenstotca anemeHTamy cnvcka HUFFVAL;

3HaueHve n Ha pucyHke E.14 — uncno Tabnuu, XadpmaHa, ycTaHoBMEHHbIX B cermeHTe ¢ DHT mapkepom. 3Have-
HVe T(— 4Kcro NapaMeTpoB, crieaytolmnx 3a 16 napametpamu Lj (t) gnsa ( Tabnmuy XadpdomaHa, onpeaensieTcs kak;

T.=1M|).
i-T
Lna kaxpaoli oTAenbHON Tabnuupl 3Ha4eHne  pasHoe.
HaunHas ¢ Toro MOMeHTa, Kak Tabnmua KBaHTOBaHWS OMpeaesieHa, OHa MOXET ObITb NPUMEHEHA K NOCNeyHoLLM
n3obpaxxeHnsM. B Tom criyyae, ecnv Tabnmua HUKoraa He 6blnaonpegesneHa, To pesybTarbl He MOryT 6biTb NpeackasaHb!.
E.3.2.4.4 CyHTakcuyeckasi CTpyKTypa onpeferieHns uHTepsana nepesanycka
Ha puricyHke E.15 npeAcTaB/ieH CerMeHT ¢ MapKepamu, onpeaenisitolwmii CErMeHT ¢ UHTEpBa/laMy Nepesartycka.

PucyHok E.15 — CermeHT uHTepBasa rnepesarnycka

Mapkepb! 1 napameTpbl, NPeAcTaB/eHHbIe Ha pUcyHKe E.15:

- DRI: (16 61TOB) Mapkep onpefesieHns UHTepBasia nepesarycka; oTMeyaeT Ha4aslo napamMeTpos, OnpeaenstoLLmx
VHTEPBaUT Nepesanycka;

- Lx: (16 61TOB) A/IMHA CerMeHTa onpefeseHV st HTepBaa nepesarycka: ycraHas/MBaeT [/IMHY napameTpos B
cermeHTe DRI;

- Ri: (16 6uTOB) MHTEPBAUT NEpe3arnycka; ycTaHaB/MBaEeT YNC0 KOI(ULMEHTOB B MHTEPBaUTE Nepesarycka.

Mapkep SOl oTMeHsieT HTepBasibl Nepesanycka. CermeHT ¢ Mapkepom DRI ¢ HeHyneBbIM Ri o/mkeH npucyTcTBo-
BaTb /)1 3anycka 06paboTku MHTepBasia nepesarycka f/19 nocreayroLmx nonoc Yactor. CermeHT ¢ mapkepom DRI ¢ Ri
paBHbLIM HY/1H0 OTMEHSAET MHTEPBaUIbI Nepesarnycka /18 Noc/eAyoLLmX MosIoC YacToT.

E.3.2.4.5 CuHTaKcuyeckasi CTpyKTypa KOMMEHTapus

Ha pucyHke E.16 npefcTas/ieHa CTPYKTypa CerMeHTa ¢ MapkepoMm [/181 CerMeHTa ¢ KOMMEHTapueMm.

CcoM 1c Cm, Qr4c2

PucyHok E.16 — CuHTakcuyeckas CTpykTypa KOMMeHTapus

Mapkepb! 1 napameTpsbl, NpeacTaBneHHble Ha pycyHke E.15:

- COM: (16 61TOB) Mapkep KOMMEHTapUS: OTMEYaEeT Ha4Yas10 KOMMEHTapUs.

- Lc: (16 61TOB) ANIMHA CEerMeHTa KOMMEHTapUs: YCTaHaBMBaET [/IMHY CerMeHTa KOMMEHTapus, NPeACTaB/IeHHOMo
Ha pucyHke E.16.

- Cmj: (8 61TOB) GaliT KOMMEHTapWS; MHTEPMPETaLMA NpeaocTaB/IeHa NPUIOKEHUIO.

E.3.3 KomnakTHbI hopMaT CXaTbIX AaHHbIX N306paKeHNs

Ha pucyHke E.7 npefcTasneHbl COCTaBHble YacTu chopmaTa 0bMeHa BbICLLIErO YPOBHS. [laHHbI dhopmar BKIoUaeT
B cebs Bce TpebyeMble 47151 fekoaMpoBaHus crieumdimkaumm TabmLpl. Jliobble cxarble AaHHble U300padKeHWs, cpeau Ko-
TOPbIX OTCYTCTBYIOT Kakne-nmbo AaHHble crieumdmkaumm Tabnmupl, 40MKHbI ObITb NPeACTaB/IeHbl B KOMNAKTHOM diopmare.

E.3.4 KomnakTHbI1 hopMmaT AaHHbIX cneumdmkaumm Tabnmupl

Ha pricyHke E.7 nokasaHbl COCTaBHble YacTh dhopmara obMeHa BbICLLErO YPOBHS. B TOM ciyuyae, ecnv B CkaTbIX
[JaHHbIX N306paXeHNs1 UMEIOTCA 6/10KW, TO eAVHCTBEHHbIM Ha3HAYEHNEM CXaTbIX AaHHbIX U306paXeHus SABNSETC nepe-
[Java cneuydomkauyv Tabnmbl WM pasniMyHbIX CErMEHTOB C Mapkepamu, onpegeneHHbimm B E.3.2.4.1 — E.3.2.4.5. B gan-
HOM C/yyae fjaHHble crieuydmkaummn Tabnuupl B OKaTbIX JaHHbIX M306paxkeHUs npeAcTas/ieHbl B KOMMNaKTHOM diopmMare,
KaK NnokasaHo Ha pucyHke E.17.
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CxaTb* AaHHbIe N30GPaXKEHMS

sol [ tables
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PucyHok E.17 — CuHTakcnyeckast CTpyKTypa KOMMakTHOro dhopmMara AaHHbIX cneumchukaumm tabnuupl

E.4 Cneuucbukaumsa Tabnuubl XachdmaHa

E.4.1 O6Lme nonoxeHns

Tabnmupl XachthmaHa ycTaHoBEHbI B chopmaTe 06MeHa B BbIpaXXeHUsIX cnvcka 13 16 6aiitos (BITS), npefocras-
NAKOLLEro YMCI0 KOLOB A5 Kaxaon AnvHbl koga oT 1 go 16. [anee cnefyeT CNMCOK 8-OUTHBIX 3HAYeHulA CUMBOOB
(HUFFVAL), KakioMy M3 KOTOPbIX NPUCBOEH Kog, XadidhmMaHa. 3HaueHusi CUMBO/IOB PaCrosIOEHbI B CIUCKE B Nopsiake
BO3pacTaHvs 4/IMHbI Koabl. [/inHa koga 6onbLue 16 61Toe He AonyckatoTcs. B ononHeHve, koabl AOMKHbI ObITb CreHepy-
poBaHbI TakM 06pa3oM, HTO OAHOBUTHOE KOA0BOE C/I0BO /0G0 ANMHBI pe3epBrpyeTcs B kadecTse npedimkca ans 6onee
[ONMHHBIX KOAOBbIX C/10B.

MpumeuvaHne — MNopagok 3Ha4eHW cumBosioB B npeaenax HUFFVAL onpegensietcs ToNbKo 4/MHON koda.
B npesenax npeacTaBneHHol A/MHbI Kofa NOPSAOK 3HAYEHWI CYMBOJIOB NMPOV3BO/IEH. B HACTOSALLEM NyHKTE yCTaHaB -
BaKOTCA NpoLieAypbl, NP1 NOMOLLM KOTOPbIX Tabnmua XaddmaHa (kogoBble crioBa XadpdmaHa 1 cooTBETCTBYHOLLE 8-61T-
Hble 3HauYeHVss CMMBOJIOB) GepyTcsa 13 Agyx cnvckoB (BITS n HUFFVAL) B chopmate 06meHa. OfHako MeToj, co3faHus
[JaHHbIX CMUCKOB He ycTaHoB/EH. CrNCKW AOMKHbI CO34aBaTbCA B COOTBETCTBUM C Npasuiamm KoampoBaHusa Xadhdmara,
W MPY 3TOM J0/DKHbI YUUTBIBATLCA OrpaHnueHmst, ormcaHHble B NpedblayLiemM naparpacde.

E.4.2 CermeHTbl ¢ Mapkepamu Ansa cneyudvikaumm Tabnuubl XaddmaHa

OTX mapKep yka3sblBaeT Hauas1o onpeaerneHnii Tabnuubl Xaddmara B npefenax oxarbixX AaHHbIX 300paxeHus. B
E.3.2.4.2 ycTaHaBNMBaETCA CUHTaKCUYECKast CTPYKTypa cneumdmkaummn Tabnuupl XaddgpmaHa.

E.4.3 MNpeobpaszoBaHue Tabnuy XaddmaHa, ycTaHOB/IEHHbIX B hopmaTe 06MeHa B TabnuLbl KOAOB U ANTMH

KofoB

Mpn Hamumm cnucka BITS (1..16). copepallero Yncsio KoAoB Kaxkaoro pasmepa u cnvcka HUFFVAL. copepallero
3HaYeHVsi CUMBOJI0B, CBA3AHHBIX C aHHLIMM KOAaMU, Kak yKasaHo BblLLIe, MOXET 6bITb CO34aH0 fse TabnmLpl. Tabnmua HUFF-
SIZE conepxuT cnmcok A/nH kopos; Tabmmua HUFFCODE copepxut kofbl XadimaHa, COOTBETCTBYHOLLME AaHHBIM J/THAM.

PucyHok E.18 — Co3gaHune Tabnuubl pasmepos KofoB XadychmaHa
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CnepyeT OTMETUTb, YTO NepemeHHoi LASTK 3afaetca vHAEKC nocnefHei sanucy B Tabnvue. Tabnmua KoaoB
Xadhdpmarna. HUFFCOOE. cogepxalias kog 41 kaxaoro pasmepa B Tabmvue HUFFSIZE. cosgaeTcs npy NoMoLLy npo-
Lieflypbl. NpeacTaB/ieHHol Ha prcyHke E.19.

PucyHok E.19 — Co3gaHuvie Tabnuupl kogos XadidpmaHa

C atoro momeHTa Tabnumupl HUFFCODE n HUSSSIZE vHMUmanv3mpoBaHbl. 3anucy B Tabnuuax ynopsigoyeHbl
B COOTBETCTBMM C BO3paCTaHVEM YMC/IEHHOTO 3Ha4eHUs 1 A/IMHbI KofoB XaditpmaHa. Tabnmua kodos AN npoueaypbl
KogmposaHusi EHUFCO n EHUFS1 co3gatoTcst NocpeACTBOM M3MEHEHUS Nopsifka KOAOB, YCTAHOB/EHHbIX Tabnmuamm
HUFFCODE nHUFFSIZE B COOTBETCTBMM CO 3HAYEHVISIMU CYMBOJ10B, NPYCBOEHHBLIMM K&XKA0MY Koy B Tabnmupl HUFFVAL.
Ha pvcyHke E.20 npefcTas/ieHa faHHas npoleaypa ynopsaoyeHus.
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PucyHok E.20 — Mpoueaypa ynopsaodeHus A5 Tabnvy, KoAoB npoLeaypbl KoaupoBaHus
E.4.4 MNopsigok cnefoBaHust GUTOB B GaiiTax
KopeHb Kofa XadtpmaHa pacrnonaraeTcsi B HanpasneHuy Hambonee 3HaunMoro buta 6aiita, a nocreaytoLye 6uTbl
pacrnosiaraloTcs B Hanpas/ieHMM OT Havbosiee 3HaYMMOro GUTa K HaMMeHee 3HauuMoMy 6uTy Gaiita. OcTaBLLMECs GUTbI,
€C/IN UMEKOTCS, NepeMeLLIIoTCA B CIeAyHoLLIA GaliT COr/TacHO 3TVIM XKe Mpasuiam.

E.5 TunnyHble 3HavyeHnsa Tabavubl napameTpoB

E.5.1 Hopmanusauus ncxogHoro nsobpakeHus
Cnepytoliee UCXofHOe M306pakeHne LIT.M) AO/MKHO GbiTb HOPMaUIN30BaHO B COOTBETCTBUM CO CrieLmchuKaLye,

npefcTaBneHHoi B E.2.1,

Y R

rae M cpefiHee 3HayeHvie no usobpaxeHnio u R =-L.max(/nBX-M .M - frin).

/min v frax ABNAOTCA, MUHUMATbHBIM Y MaKCUMasTbHbIM 3HAYEHWAMYU NUKCeSeil COOTBETCTBEHHO, Ha M300paXeHn
LT.n).
E.5.2 Tabnunua npeobpasoBaHus
B cnegytoweli Tabmvue cogepxatcs KoaddpmLyeHTbl MMMYbCHOM XapakTepPUCTUKW ANs (hbTPOB Pas/IoKeHUs
curHana: Habop WS domnbTpoB, NpUMeEHsieMbI K pacLuvMpeHmio curHana WSS, y = Es H.1>* npy nomoLuy anroputva CBI1,
onucaHHoro B E.2. dunbTpbl A4na cuHtesa curdana fou f, onpepenstorcs cooTHoLEHUAMI A5 yeTpaHeHus adhdhekta Ha-
JIOXXEHWUA YacToT, NpeACTaB/eHHbIX B E.2.

Tabnunuya E.4— BeliBNeT-hvuibTpbl Pa3oXeHyst curHana

neveHT Tounm 3HaueHvie Mprbrm3MTENbHOE 3HaYEHVe
"<0) -5i/2x1f48|x2|2-164x2 -3|*32 0.85269867900940
-bj2x,(&\x2f-R x 2)/a 0.37740285561265
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OkoHYaHve Tabnuupl E.4
dnemeHT ToyHOe 3HaueHne |_|pVI6}1I/I3VITel1I:H06 3HayeHne

-0.11062440441842

e -57%, (4|x2)2 + 4Rx2 - 1)*16

M +3) -5yj2x,{Rx2(/s -0.023849465019380
S5AX,I& 4 0.037828455506995

M-1) V216x,-1)/16xt 0.78848561640566

M-2,0) V2HEx, U /B4X, -0.41809227322221

-0.040689417609558
M-3.1) <[|2x, +1)/32x.
nM-2) V2/64X, 0.064538882628938

roex, - A+ B-1/5,
X2=-<A +B}/2-1/6 +/"<A-B|/2.

{ 108075 )

B 1l-wi™_ 63/
{ 1080/15 )

E.5.3 AganTnBHoe KBaHTOBaHMe BbIXOAHbIX faHHbIx OBl

B HacTosLeM nyHKTe onpegeneHsl napametpbl O™, Zy n C us E.2.3 gnsa WSQ Kogepa Homep oguH. MapameTpy Bbl-
XO[HOr0 YPOBHS fiekBaHToBaHNsA C npYMeHsioLLemMycs B fekoaepe, [O/MKHO 6biTb 3a4aHo0 3HaveHre C = 0.44.

3HaueHnsa LUMPUHLI 3/1EMEHTOB 1 2/ ONpenensTCcs NCX0As U3 OTKMIOHeHW B nonockl YacToT CreayoLLym
o6pasom.

E.5.3.1 BbluncrieHve OTKIOHEHA NMOJIOChI HacToT

BbI4MCIEHME OTKIOHEHUS MOSIOChI YACTOT OCYLLECTB/ISETCS Ha OCHOBE /IGO0 OLEHKN Nof0B1acTV WK Bcelt 061acTu
Kebkgov BN nonockl YacToT. PeLleHne 0 TOM. Ha OCHOBE Kakol 06/1aCT! OCYLLECTB/IATb OLLEHKY 3aBUCUT OT CyMMbI OLie-

3
HOK OTK/TOHeHUs nogobnacteii B BN nonocax yactot 0—3. B Tom ciiyyae, ecim ) >20,000 . TO OLEHKA OTKIOHEHWSE
A0
OCHOBaHa Ha nofobnacTu kaxaon BN nonock! YacToT, B NPOTUBHOM C/lydaB A/151 BbIMMC/IEHNS MPUMEHSIIach BCS 06/1acTb
Kavkpoli BN nosockl YacTor.

UTo KacaeTcs OLEHKN OTK/TOHEHMWS], OCHOBaHHOI Ha nogo6riacty kaxxaoro ABIM, nycTe aT.M) o3Ha4yaeT MaccuB C
n1aBatoLLeli TOUKOI C LUMPWHOW X* 1 BbICOTOI Y*, COCTaBNAOLLMIA K-10 NOJIOCY YacToT, MHAEKCUPOBaHHLIA kak 0 s m < Y*
10 s n< XA rge (0.0) oTHOCUTCA K BEPXHEMY SIEBOMY YTy MOIOCHI YacToT. LLipyHa v BbicoTa nogo61acTu, NCnob3yemoi
[O7191 OLLEHKM OTK/TOHEHUS], COOTBETCTBEHHO.

WIW A5 BLIUVCTIEHNA OTK/IOHEHWS MO Beeli 06/1acTy Kaxxaoro ABIM WwyprHa v BbicoTa:
*n =Fe py\ =y,

OTK/IOHEHWE J0/MKHO BbIMUCNATLCA MPY NMOMOLLM HECMELI.leHHOI7I OLIEHKN:

°*=vJ-_i X X (%T1./1>-pN)2.
* X XAy,

rAe pK 03Ha4aeT cpesHee 3HaueHue ak.
FOpW30HTa/TbHBIE 1 BEPTUKASTBHBIE CMELLEHUS AN NoAo6acTeli (X, , My MCOOTBETCTBEHHO), OTHOCSILLMXCS K BEPX-
HEMy NIEBOMY YIy:
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X

X0k ~ 1
= g>—X T
%!
Youn = a2

Yn.k~Yo.k* Yy ** 1*
OpU3OHTa/TbHBIE 1 BEPTUKA/TbHBIE CMELLIEHNS 151 BCEV 06n1acTu {XK/ 1y, , COOTBETCTBEHHO), OTHOCSILLIEICS K BEPX-
HeMy JIeBOMY YT/l

Xrk= Xk~ 1-
Yok =0

E.5.3.2 BbluMCreHVE LUIMPYHBI 3NIeMEHTa
dopmyna i1 COOTBETCTBYHLLWX 3HAYEHUI LUMPYHBI 31EMEHTOB Q*. NCMo/b3yemast KOAEpPOM HOMEP OAUH:

132 k =5256

! k=0-3 108 K = 5358

QIZqQkZ IO/(]'I*tag.(<*£)) K=4- 59 " af in 1.01 Ax = 142 K =5457
0 K=60- 63 wm 02< 101 108 k =55.59

100 Bapyrux cnyyasx

KoathepMLIMEHT NPOMNOPLMOHA/ILHOCTY (] OTBEYAET 33 aBCOMOTHYIO LUMPUHY 3/1EMEHTA 1 O6LLMIA YPOBEHb CXATUS.
HyneBasi LLMpWHA 3M1IEMEHTa A0/MKHA BbIMUCISTLCA MCXofa U3 Mo doopmyie = 1,207

[Janee ycTaHaB/vMBaeTcsi npouefypa BbIMUC/IEHUsI NapaMeTpa ¢, O6YC/aB/MBAIOLLETO LUMPUHY 3niemeHTa ON.
B cnyuae k-1t B nosock! 4acToT NyCTb OF 03HAYAET OLIEHKY OTK/TOHEHVST MOMIOChI YACTOT, BbIUMC/IEHHYHO COTTACHO Npe-
CTaB/IEHHOI BbllLe crneuydimkaumm. MycTb TK NPeAcTaBnseT coboii Nokasareslb NOHWKEHWS MacluTaba, onpeseneHHbIi
KaK OTHOLLEHME pasMepa U306padKeHNs! 1 pasMepa Nosochl YacToT, HarpuMep, = 16 n Tii = 256. CKopoCTb nepe-
[)auu AaHHbIX B GUTaX, npunuckiBaeMast K- ABIM nonockl YacToT 0603HauYeHa Kak IK. a I B/ISeTCs HaMeueHHol o6LLel
CKOPOCTbIO Nepesayn AaHHbIX B GUTaX, Ha/laratoLLmii orpaHYeHre Ha CKOPOCTU Mepesay JaHHbIX B GUTax Mosioc 4acToT
MOCPEACTBOM C/IeflyOLLIEro ypaBHeHus!

CornacHo 06bACHEHWIO, NpeficTaBeHHoMy B E2.3, cTaHgapT no3BONsSET AeKoAepy OnyckaTb HEKOTOpble Mosoch!
4acToT 1 nepeaasaTtb Hy/eBYyHO LUMPUHY aneMeHTa (Q* = 0). ykasbiBas TO. YTO B C/lyyae C MOOCON YacToT K Cxarble
[aHHble N300paxeHUs He NepedatoTcs. Hanpumep, 3To npomcxoaut B ciiydae 60 s K £ 63 B kogepe HOMeP OAWH, 3TO Tak-
Xe MPOVCXOAWT MO MPUHLWMY M306paxeHe-3a-n306pakeHeM B Crlydae Apyrvix Nosioc YacToT, ecim KoAep onpeaenun,
B KaKOW-TO MOJIOCE YacTOT COAEPHUTCS Tak Maslo [aHHbIX, YTO ero (JIOKHO MOHOCTBIO OMyCTUTb. [iNs OTCNeXMBaHUSA
pacnonoxeHns 6UTOB B NOI0CaX YaCcTOT MycTb K 0603HaYaeT COBOKYMHOCTb BCEX MO/OC YACTOT C MOMOXUTESTbHBIMU CKO-
pocTAMM Nepefayn faHHbIX (0cob6eHHOCTb Ans kogepa Homep oavH K ¢ {0.1....59}). S — ponsa [BIMN koaththrLmeHTOB,
3aKOAVPOBaHHBIX NPW NOMOXUTE/NBHON CKOPOCTY Nepefaym AaHHbIX, rae

Yy —

B Lienisix yCTaHOB/IEHUS) B3aMMOCBSI31 CKOPOCTEl Nepeaaym AaHHbIX U 3HAYEHMIA LLIMPUHBI 3/TEMEHTOB KBAHTOBATE/IS!
HEoGX0AMMO B K0 Nosioce YacToT NpUAATL AaHHBIM B HAXOASALLMXCS B HEKOTOPOM MHTEPBaU1E KOHEUHOI NPOTSHKEH-
HOCTW, B YaCTHOCTW, COAEPXALLWXCS B Mpeaeriax MHTepBasia, OXBaTbIBAIOLLETO 5 CTaHAAPTHbIX OTKIOHEHUIA. [jaHHoe f0-
nyLLEeHMe B LIENOM MOXET GbITb HENPUrOAHbLIM, HO Mbl He I0NycKaeM N36bITOUHOr0 OTK/IOHEHNs 61aroAaps Pe3Ko OTK/IOHSI-
IOLWMCSt  3HAYEHUSIM, TOTOMY UTO Pe3X0 OTK/IOHSIOLMECS]  3HAYEHUS  KOAMPYIOTCSI C  UCMOSIb30BaHUEM
€sC-Noc/ej0BaTB/LHOCTBIA MOAENM KoAMPOoBaHUs XadidMaHa. BerieacTaume 3Toro, B MHTEPEeCax NporpamMMHoi CTPYKTYpbl

KBaHTOBaTe/ 14, AonyCKaeM, YTO AaHHble HaxoaATCA B UHTepBasie (pK - +ya* | , 9TO O3Ha4aeT, 4To
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roe Lfc sBnsieTca uncnom 6UTOB B KBaHTOBAaTesle, a 3HauYeHne KoadudhmumeHTa Harpysku, y. 2.5. Mogenupyem cpegHee
3HaueHVe nepegayn GUTOB A4/18 NOMOCHI YACTOT K MNPy MOMOLLM
rk = log2 Lk 6rToB/obpasew,
B Takom cnyyae chopMynia Ans g Mcxoas U3 napaMeTpoB NPeAcTaB/eHHbIX Bbille

Oco60ro BHMMaHKs TpebytoT ABa cyyas. MNepsbili 3aKNouaeTcs B CeAytoLLeM: 18 NpeaoTBpalLieHys nepenosHe-
HUs B (Yk. ecnm logc|oJ)* O . Kodep [OMKEH UCKTIOYATB TH06bIe MOIOCHI HacToT, A/18 KOTopbiX Q* < 1.01, 3aaaB 3HaueHve

Qk = 0. Bropoii 3aktouaeTcs B crefytollem: ecrim OK > 7K. TO. VCXOAS U3 BblLLEYKa3aHHOV MOZen KBaHToBaHws! K < 0.
Bc/ieficTBYE TOr0, UTO C (OU3MYECKOI TOUKM 3PEHIS 3TO HE UMEET CMbIC/A, A/151 OnpeaesieHus g NPUMEHSIETCS UTepaLMoH-
Has mpoleaypa (ycTaHoB/EeHHas Janee). ViTepaumoHHas npoledypa VCKouaeT U3 pacnpefeneHist GUToB Te Mosochl
YacToT, Ybsi CKOPOCTh NepeAaqn AaHHbIX B GUTAxX TEOPETUUECKV He NOMOXMUTE/bHA: 9TO 06ecneumBaeT cob/ItogeHe orpa-
HUYEHVS Ha OGLLYIO CKOPOCTb Nepefaun AaHHbIX B GUTax . Kak TO/MbKO LLMpYHA 3/1EMEHTOB OMPeAerieHa, HeoBXoaumo
KBaHTOBATL KaOKAYHO MOJIOCY YACTOT NPy NOMOLLY KBaHTOBATe 1el, YCTaHOB/EHHbIX B E.2.3. BK/oYast AnanasoHb! ¢ Teope-
TUYECKV He MOJIOKUTE/bHOM CKOPOCTLI0 Nepesiadn AaHHbIX, A KOTOpbIX Gbl1a BbUMC/IEHA WMPUHA 3MIEMEHTA.

MpumMmeuyaHne — YTo KacaeTcs NOMOC YACTOT C TEOPETUUECKM HE MOJSIOXUTENBHOV CKOPOCTLIO Nepeaayun
JaHHbIX B 6UTax (To ecTb, AvanasoHoB, MepeynCcieHHbIX B COBOKYNHOCTU K(°1\K. onpeneneHHon Huxe), koaposaHve
NpoMcXoanT B /II060M Ciyyae npy NOMOLLM A/IVH (KPYMHBIX) 371IEMEHTOB, NPefoCcTaB/IeHHbIX 3/1IEMEHTOM BMeCTe CO crie-
LmchukaLmeld, B OXUAaHWN TOrO, UTO Pesy/bTaTOM KBAHTOBAHWA AaHHbIX AMana30HOB CTaHET Hy/ieBasi CKOPOCTb Nnepesaqn
[aHHbIX NOJIOC YacToT B GuTax. MOXET CyYMTLCA U Tak. UTO HECKO/bKO 06PasLIoB B JaHHbIX Aviana3oHax npy KBaHToBa-
HUM hakTUyeckn ByayT NpeobpazoBaHbl B HEHY/IEBbIE 3HAYEHUS 1, TakviM 06pa3oM, BHECYT MHCOPMALMIo B BOCCTaHOB-
NEeHHble 1306paKeHNs.

E.5.3.3 tepaTnBHas npoLeaypa A/151 BbIMUC/IEHNSt 3HAYEHWIA LUMPYHBI 31EMEHTOB
1 NHvupmmpoBaHue:

/1= QO

tfo>= {*|OSfcS59HO£ r 1,01
2 BbinonHeHve ntepauum ¢j A1 BbIYUCIEHWS Q:

3 VickntoveHne AnanasoHoB, KOTOpble TEOPETMYECKM MOTYT CMOCOBGCTBOBATL NOSIBIEHUIO OTpULATENbHONM (HEMoso-
YXUTE/bHOI) CKOPOCTU Nepefayn GUTOB:

(@ HW=(ke |Cfcffjwr 27).

(b) Ecrm =0) ®0. To

i.KA* I>= K</N\EC>.

ox-[=[* 1

in. nepexop ko BTOPOMY Luary 2. B MPOTUBHOM Crly4ae

» K =K[M.
in. NpofomKkeHue.
4 Bbl4VICNIEHVE LUMPUHDBI 3/1EMEHTOB:
ecm K e KL To
Qk=Qk/q.
B MPOTUBHOM c/ydae 0 A= 0.
5 3aBepLUeHVEe BbIMNO/THEHMS.
O6partHas kocast yepTa (63kcnaLl) «\» — pas3HOCTHbI onepaTop MHOXECTB; T. e. AB = AT, B°.
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E.5.4 KognposaHune XatthmaHa MHAEKCOB KBaHTOBATe A

Monockl YacToT, co3faHHble KOAEPOM HOMEP OAVH A/1 OCYLLECTB/IEHVS KOAMPOBaHUA XaddmaHa, A0MKHbI ObiTb
pasgeneHbl Ha 3 6/10ka, 0AyH Koaep XadihmaHa npumeHsieTcst k 6n1oky 1 (nonockl Yactot oT 0 fo 18). a BTOpOi Koaep
XadhdhmaHa npumeHsieTcs K 6n1okam 2 1 3 (nonockl YactoT ot 19 go 51 v ot 52 4o 59 cOOTBETCTBEHHO).

Ob6a kofepa XaddmaHa [oMmKHbI COCTaBUTb koAbl XaddmaHa Ans HeHyNeBbIX MHAEKCOB KBaHTOBATENS OT Mu-
HyC 73 [0 NHOC 74. BK/TIOYMTENILHO, W Hy/eBble cepum A/inHoi ot 1 a0 100, B cootBeTcTBUM € E.2.4.1. Bee cmBObl, Bbl-
XOfsiLLye 3a Npeserbl Avana3oHa A0/MKHbI ObITb 3aK0AVPOBaHbI C MPUMEHEHVIEM e3C-MOC/IeA0BaTEIbHOCTEN.

MpumeuvaHne — Bcneudwkauym Mogenm koguposaHus Xadpdmara, npeactasneHHoi B E.2.4.1, ckasaHo,
4TO CUMBON MOA HOMepoM 180 COOTBETCTBYET 3HAUYEHWIO UHAEKCA KBaHToBaTeNs 0. KOTOPbIA HUKOTAA He MCMosb3yeTcs.
13011poBaHHbI HO/b [OMKEH ObITb KOAVPOBAH Kak Hy/nieBast cepus € [/IMHOI 1 npy NoMOLLY CMMBO/Ia Nog, HoMepom 1
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Mpunoxexne A
(cnpaBou4Hoe)

CBefileH1sl 0 COOTBETCTBUM CCbISTOYHbBIX MEXAYHapOAHbIX CTAHAAPTOB HALUMOHAIbHLIM cTaHAapTam
Poccuiickoii ®epepayum

Ta6bnuuya OAN

O603HaueHVe CCbINOYHOMO CreneHb O603HaueHVie U HaviMEHOBaHVE
MeXyHapOoaHOro CTaHaapTa COOTBETCTBUSA COOTBETCTBYHOLLIErO HALWOHALHOMO CTaHaapTa
MCO/M3K 10918-1 — .
MCO/M3K 15444 (Bce yactn) — .
NCO/M3K 15948 — *
NCO/M3K 19794-1:2011 — .
MCO/M3K 29794-1 HoT FOCT P UCO/M3K 29794-1—2012 «lHcpopmaLoH-

Hble TexHonorvn. BromeTpus. Kauectso GromeTtpuye-
CKnX 06pasuoB. YacTtb 1. CTpykTypa»

*COOTBETCTBYIOLLUMIA HALMOHA/TBHBIA CTaHAAPT OTCYTCTBYET. [0 ero yTBepAeHUs peKOMEHAYETCS MCMO/b30BaTh
nepeBo/, Ha PYCCKUI A3bIK 4aHHOrO MeXayHapoaHOro ctaHgapTa. MepeBos AaHHOrO MexayHapoAHOro cTaHaapTa Ha-
xoputca B HAWL, BT MITY nm. H.9.BaymaHa.

MpumevyaHune — B HacTosweli TabnmLe 1CNoNbL30BaHO CeaytoLlee YCoBHOe 0603HauYeHNe CTeneHn cooT-
BETCTBYA CTaHZapTa:

- FOT — vaeHTUYHbIN CTaHAAPT.
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