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MNpegncnosne

1 NOArOTOBJ/IEH Hay4Ho-uccrnepoBaTesilbCKUM U UCMbITaTe/IbHbIM LIeHTPOM 6GuoMeTpuyeckoli Tex-
HVK MOCKOBCKOrO rocyapCTBEHHOTO TEXHMYECKOTO yHuBepcuteTa umeHn H.9. baymaHa (HUWL, BT MITY
uMm. H.3. BaymaHa) n ®efepasbHbiM rocyfapCTBEHHbIM YHUTApHbIM Npeanpustnem «Bcepoccuiicknii Hayu-
HO-UccnefoBaTenbCKuiA MHCTUTYT CTaHAapTU3aLMmn 1 cepTudrkaumm B MamHocTpoeHnm» (BHUMHMALL) Ha
OCHOBE COOCTBEHHOTO NepeBoja Ha PYCCKWI A3bIK aHr1053bIYHOV BEPCUM CTaHAapTa, YKasaHHOro B NyHkTe 4

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

3 YTBEPX/EH 1 BBEJEH B IENCTBWE [Mpukazom ®eaepansHOro areHTCTBa no TeXHMYECKOMY pe-
ry/IMpoBaHuIo 1 MeTposiormm ot 22 uoHA 2017 1. Ne 577-cT

4 HacTtosiuii cTaHfapT naeHTUYeH MexayHapogHomy ctaHaapty MCO/M3K 29159-1:2010 «MHdopma-
LMOHHblE TexHonoruu. Kanvbposka, ayrMeHTauns n o6beavHeHne AaHHbiX B 6nomeTtpun. Yactb 1. dopmar
06beguHeHns gaHHbix» (ISO/IEC 29159-1:2010 «Information technology — Biometric calibration, augmenta-
tion and fusion data — Part 1: Fusion information format», IDT).

HavmeHoBaHve HacTosLWero craHgapTa U3MeHeHO OTHOCUTE/IbHO HaUMEHOBAaHUS YKa3aHHOr0 MeXAy-
HapoAHOro ctaHaapTa Ans npusegeHus B cootsetctBre ¢ FOCT P 1.5—2012 (nyHkT 3.5).

Mpy NnpYMeHeHMn HacTosWero cTaHhapTa pekoMeHAyeTCs UCNOo/b30BaTb BMECTO CCbISIOYHBIX MeXAay-
HapoHbIX CTaH4APTOB COOTBETCTBYHOLLME UM HaUMOHa/bHblE CTaHAAPTbI, CBEAEHUS O KOTOPbIX NPMBEAEHbI B
OONOSTHUTENBHOM MpUAoXeHun A

5 BBEJEH BMNEPBbIE

6 HekoTopble 3NeMeHTbl HACTOALWEro cTaHjapTa MoryT ObiTb 06bekTamy naTeHTHbIX npas. MexayHa-
poaHas opraHusaums no ctaHgaptusaumn (MCO) n MexayHapogHas anekTpoTexHuyeckas komuceua (M3K)
He HeCyT OTBETCTBEHHOCTU 3a YCTaHOBJ/IEHWNE NOA/IMHHOCTU KakmxX-Mbo Wan BCeX TakUX NaTeHTHbIX Npas

MpaBrna npUMeHeHUs HacTOosALWEero cTaHAapTa YyCTaHOB/EHbl B cTaTbe 26 defepanbHOro 3akoHa
oT 29 uioHA 2015 r. No 162-9®3 «O cTaHgapTu3aunm B Poccuiickoii ®efepauun». MiHdopmaunus 06 uns-
MEHeHMAX K HacTosWweMy cTaHAap Ty ny6ukyeTCca B eXerogHom (Mo cocTOosHMI0 Ha 1AHBaps TekyLwero
rofa) UHOPMaLMOHHOM yKazaTene «HaunoHaslbHble CTaHAapThi», a ohuLMabHblii TEKCT U3MEHEHWIA
M NoMpaBOK — B e€XeMeCAYHOM MH(opMaunoHHOM ykasaTene «HauuoHanbHble cTaHgapThi». B cnyvae
nepecMoTpa (3amMeHbl) AN OTMEHbl HACTOALWEro cTaHAapTa CooTBeTCTBYLEee yBeJoMIeHe byaeT
ony6/NKOBAHO B GAMXKALLEM BbIMYCKE €XEMECSUYHOro MHDOPMALMOHHOIO ykasaTensa «HaunoHanbHble
cTaHgapTbi». CooTBeTCTBYyLWAasa NHpopmauns, yBeJoMNeHNE U TEeKCThl pasMeLlalnTCca Takke B UH-
chopmaLMOoHHOI cucTeMe obLLero Nofb3oBaHNs — Ha oduumansiiom caiTe degepanbHOro areHTcTBa no
T EexHUYeCKOMY perynMpoBaHuio n MmeTponoruy B ceTun HTepHeT (wWww.gost.ru)

© CraHgapTuHdgopm. 2017

HacTosAwwmit ctaHaapT He MOXeT GbITb MOSIHOCTHIO U/IM YaCTUYHO BOCMPOW3BEAEH, TPAXNPOBAH U pac-
NPOCTPaHEH B KAUeCTBe OULMANLHOMO N3aaHns 6e3 paspelleHnst defepasbHOro areHTCTBa No TeXHUYEeCcKo-
My perynupoBaHunio n MeTposiorum
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BBepeHve

Pa3paboTka 6MoMeTpuUecKknx CUCTEM MpuUBENa K MOSBAIEHWIO Pa3/IUHbIX TEXHOMOIMI U anropuTMoB
cpaBHeHusi. HekoTopble 13 HUX NY6GNKYIOTCA B OTKPbITOM A0CTYMNe, HO 60/bLUIMHCTBO ABASOTCA YaCTHOW CO6-
CTBEHHOCTbO. BO MHOMMX COBPEMEHHBIX MPUIOXEHUAX ANA GUOMETPMYEcKoi Bepudmkalmn nnu 6uomeTpu-
4yecKkoin naeHTumkaumm npyumeHeHa ogHa 6uomeTpuyeckas MoAanbHOCTb. OTO O3HA4aeT, YTO NpUMeHeHa
ofHa onpegeneHHas 6Guonornyeckas WM NnoBefeHYeckas XapakTepucTuka yenoseka C uernbio 6onee uam
MeHee OHO3HaYHOW ugeHTumKaLm NMYHOCTU. Hanpumep, B CMCTEME KOHTPO/IA A0CTyna MOXeT 6bITb OCYy-
LecTBIEHA perncTpauns n3obpaxkeHns pyku 1 UCNosib30BaHbl ee reoMeTpuyeckne xapakrepucTmki. B pam-
Kax nmporpammbl COLMabHbIX IbFOT MOTYT NPOBOAMTL COOP OTNEYaTKoB nasnbLeB 3asBUTeNell 1 UCNoNb3oBaThb
UX B KauecTBe BXOAHbIX AaHHbIX AN8 noucka aybsmkata «OfAWH-KO-MHOTUM». MpUMEHeHne pasHbix 6uome-
TPUYECKMX MeTOA0B NpeanonaraeT UCNOMNb30BaHNe Pas3IMYyHOro KOMMYecTBa OT/IMUUTENIbHON MHbopMaLuum, a
Takke BfeYeT 3a co6oii pasHble Npo6aemMbl, CBA3aHHbIE C NOSTyYEHWEM AaHHbIX. Bce GromeTpuyeckme cucre-
Mbl B KaKOW-TO CTeNeHN NoABEePXEeHbI 0TKa3aM; Npu 3TOM CYLLECTBYIOT pa3/iMiHble peXxumbl OTkasa. Takum 06-
pasom. npegcTasBnseTcs LenecoobpasHbiM KOMOMHMPOBATL TEXHOIOTVW UN a/ITOPUTMbI C Lie/bi0 NOBbIWEHNSA
npov3BOANTENBHOCTU /MK yao6CTBa NCNONb30BaHNS BUOMETPUYECKMX CUCTEM. Takoe KOMBUHMPOBaHNe Ha-
3blBaeTcA 06begmHeHnem. O6beguHeHne MOXET ObiTb MyNbTUMOLa/IbHLIM (HanpuMep, Npu 1UCronb30BaHnm
B KayecTBe GMOMETPUYECKNX XapakTepUCTUK nLa 1 nanbua), MynbTMasropuTMuyecknum (Hanpumep, npu vc-
nosib30BaHNy anroputmoB A 1 B), MynbTUIK3EMNAPHbIM (Hanpumep, Npu UCMOMb30BaHUW yKasaTenbHOro 1
60nblIOro nasbua), MyNbTUAATYMKOBLIM (Hanpumep, Npu UCMoNb30BaHUM ONTUYECKOTO W Y/IbTPa3ByKOBOroO
fJaTymka oTnevyaTKkoB NasnbLEeB) UK ABASATLCA My/NbTUNpeacTaBneHnem (Hanpyumep, Npu NCNonb30BaHNN Tpex
n306paxeHuii N1La nonb3oBartens).

B HacTosliem cTaHfapTe paccMoTpeH Hanbosiee O6LWMIA U Nerko peannsyemMblii MeTog, 00beANHEeHUS;
06befJMHeHVe Ha YyPOBHe pe3y/bTaToB CpaBHeHNsA. OTO 06beAVHEHME OCYLLECTBISETCA Noc/e Toro, Kak Ase
unu 6onee cuctembl o6paboTann 1 cpaBHUIM BUOMETPUYECKME AaHHble MHAMBKUAAL>C OAHUM WIN HECKO/Ib-
KUMW 3aperncTpvpoBaHHbIMK 06pasuaMn 1 NpefocTaBuaN CKanspHble pe3ynbTaTbl CPaBHEHWSA Ha BbIXOAE.
PasnnuyatoT pesynbraTtbl cpaBHEHUS MOA/IMHHOIO fiMua (TOT Xe camblii YenoBeK) U «camo3BaHua» (Apyrow
yenosek). CxeMy 06bejMHeHNS pa3pabdatbiBatoT C Lie/ibio KOMOVHUPOBAHUSA 3TUX Pe3y/ibTaToB CPaBHEHUSA Ta-
KUM 06pa3oM, 4ToObl YTOUYHUTbL FPaHuLYy KNaccoB pe3y/ibTaToB CPaBHEHUS NOA/IMHHbIX NINL, U «CaMO3BaHLLEB».

PacnpegeneHvs pesynbtatoB CpaBHEHUS ABNSAITCA YHUKA/IbHbIMU /15 Kax4oin 6uomeTpuyeckoi nod-
cUCTeMbl cpaBHeHMs. [lnana3oHbl pe3ynbTaToB CPaBHEHUS U (hOpPMbl pacnpegeneHnii MoryT CUAbHO OTau-
yaTbca. O6benHeHre YacTo OCYLLLeCTBNAETCS B ABYX HanpaB/eHUsIX;

- B nNpoueccax, OCHOBaHHbIX Ha knaccudumkaumm, OCTynHble pe3ynbTaTbl CPaBHEHWUS KOMOWHMPYHOTCA
HanpsiMyto 418 NoslyvYeHns peLleHns WA pesynbtata CpaBHEHUS Ha BbIXOfe;

- B npoueccax, OCHOBaHHbIX Ha HOpMasu3auum, o6beAnHEeHNI0 NpewecTsyeT npeobpa3oBaHne Kax-
[0ro pesynbTata CpaBHeHWs K 06Leil o6nactv onpegenenns. VHorga adhekTUBHbI NPOCTble METoAbl HOp-
ManuMsauun. OCHOBAHHblIe Ha CTaTUCTUYECKMX NapameTpax, TakMx Kak cpefjHee 3HauvyeHue U cTaHgapTHoe
OTK/IOHEHWE, HO B 60n1ee CMOXHbBIX MeTofax UCMoMb3yeTcsa AeTallbHOe 3HaHue O pacnpegeneHun pesynbra-
TOB CpaBHeHWs Ha Bxoge. dopmat 06befnHeHNs gaHHbIX (PO/J). onpefeneHHblil B HACTOSILLEM CTaHzapTe,
npefHasHaveH ANs rmbko noaaepXkn Noboro U3 JOCTyNHbIX NpeobpasoBaHuii. HecMoTps Ha ycTaHOBNEHVe
CTaHAAPTU3MPOBaHHbIX CPELCTB 0OMEHa faHHbIMW, HACTOALWMIA CTaHAaPT NoAepXnBaeT MOAYNbHbIN NOAXOA
K MHTerpauuv 6MoMeTpuyecknx cMcTemM, Npu KOTOPOM M anropuTMbl CPABHEHWS, U anropuTMbl 06 beAUHEHNS
OCTalTCA 3alULLEHHBIMU «HEPHLIMU ALLMKAMUN», YTO NO3BO/IAET n3bexarb HapyLeHnsa npas UHTe 1eKTyarslb-
HOW co6CTBEHHOCTU. B HacToslWwem cTaHjapTe pacCMOTPEHO NPUIoKeHue, B KOTOPOM Kaxgas W3 ABYX Wn
60/1ee nexalynx B OCHOBE TEXHO/OMMI c60pa AaHHbIX U CpaBHEHUs (HanpyMep, reoMeTpun pykn 1 oTneyartka
nanbLa) reHepupyeT pesynbTaT CPaBHEHUS, KOTOPbIA NogaeTcs B MOAy/lb 06beAVHEHNSA, UHULNAN3NPOBaH-
HOro C MOMOLLIbI0 COOTBETCTBYHOLLEro ak3emnasapa ®O/.

Ha pucyHke 1 npencTaBneHa noruyeckas posb 3anucein B npoLecce My/bTUMOAABHOMO 06 beANHEHUS.

B HacTosem cTaHAapTe onpefeneHbl KOHTEHepbl ANA XpaHeHNsa HopMauun o pacnpegeneHnmn pe-
3y/IbTATOB CPaBHEHUSA, MOJyYEHHbIX OT NMOACUCTEMbI CPaBHEHUA. py 3TOM He yuuTbiBAlOTCA [JaHHble O CO-
BMECTHOM pacnpejeneHun, KoTopble MOTyT MOJIHOCTbI NOJyYyaTb CTATUCTMYECKME CBOWCTBA MHOTOMEPHbIX
pe3ynbTaToB CpaBHeHUs (T. €. AaHHble OT ABYX M 6osiee nofAcucTeM Uan MofdanbHocTel). 3To 03HavaeT, 4To
My/fibTUMOAa/IbHOE 06beAVHEeHe He noadepXvBaeTcs onMcaHMeM COBMECTHbIX pacnpeeneHuii bnomeTtpu-
YeCKNX pesynbTaTtoB CpaBHEHUS. DTO orpaHnyeHne B 60/bLLUMHCTBO CllyYaeB ABNSETCA HE3HAUUTE/IbHbIM, MO-
CKOJIbKY pasfinyHble MOAa/IbHOCTU HYaCcTO CUYUATAIOTCA He3aBUCUMbIMU. [laxe Korga pesy/bTaTbl CpaBHEHUS

B 6MOMETPUM TEPMUH «UHANBUL» OTHOCUTCA TOJIbKO K YE/IOBEKY.
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He ABNAIOTCA He3aBUCKUMbIMU, KaK U B C/lydae My/IbTUA/ITOPUTMUYECKUX NPUIOXEHWNIA, MPUMEHEHNE MEeTOA0B
06beMHEHNA Ha YPOBHE pe3y/ibTaToB CPpaBHEHUS oCcTaeTCcs a(PMEKTUBHLIM, NMYCTb U HE ONTUMASIbHbLIM.

HactoAwwmin ctaHgapT npefHasHauyeH 418 NoAAepXKun (PYHKLMOHaNbHOW COBMECTUMOCTU U obMeHa
JaHHbIMKU Mexay 6GUoMeTpuyveckrnMu NpUIoXKeHuamMn n cuctemamn. OH onpegenseT TpeboBaHus, KOTopble
NO3BONAIOT pellaTb NPo6/eMbl, BO3HUKAIOLLME NPU NPUMEHEHUN BUOMETPUYECKNX TEXHOMOMIA, BO MHOXECTBE
NMPUNOXEHWIA pacno3HaBaHnsa IMYHOCTN BHE 3aBMCMMOCTM OT TOro, paboTaloT /in Takme NPUIoXeHUs B cpefe
OTKPbITbIX CUCTEM WM COCTOAT U3 OAHOI 3aKPbITON cUCTEMbI. OTKPbITbIE CUCTEMbI CTPOSITCS HA OCHOBE CTaH-
[apToB, ycTaHaB/MBalOLWMX 06LWenpu3HaHHble chopmaThbl AaHHbIX, MHTepdheiicbl U NPOTOKONbI, YTO6bI 06e-
cneynBaTb 06MeH AiaHHbIMW U COBMECTUMOCTb C APYTMMU CUCTEMaMu, KOTOPble MOTYT BK/1OYaTb KOMMOHEH-
Thbl PA3/IMYHON KOHCTPYKLMM M NPOM3BOACTBA. 3aKpbiTasi CUCTEMA TakkKe MOXET 6biTb NOCTPOEHA Ha OCHOBE
06Lenprn3HaHHbIX CTaHJApPTOB UM BKIOYATb B CEOS KOMMOHEHTbI Pas3/IMYHON KOHCTPYKLUW ¥ NPOM3BOACTBA,
HO MO CYTV K Hell He npeAbABAAOTCA TpeboBaHNA 06MeHa AaHHbIMU ¥ (hYHKLVOHA/IbHOW COBMECTUMOCTM C
no6oii apyroii cuctemoli.

MprvMeHeHve cTaHAapToB hOpMaToB 06MeHa GMOMETPUYECKMMU AaHHbIMU U cTaHAapToB 6uomeTpu-
Yecknx nHTepdpeiicos ABNSETCA HEOOXOAMMBIM YCNOBUEM LOCTMXKEHUS MOIHOrO O6MeHa AaHHbIMU 1 hYHK-
LMOHa/IbHOW COBMECTMMOCTM B C/lyyae GMOMETPUYECKOr0 pacrno3HaBaHusl B cpefe OTKPbITbIX cucTem. bBuo-
MeTpuyeckme MexzayHapoiHble cTaHgapTbl, pa3paboTaHHble B pamkax MCO/M3K CTK 1/MK 37. o6pasytoT
MHOrOYpPOBHEBbIVi HAbOP MeXAyHapOAHbIX CTaHAaPTOB, COCTOALWMIA 13 hopmaToB o6MeHa BOMeTpUUECKUMIN
[aHHbIMU 1 BIOMETPUYECKUX MHTEPCECOB, a Takke npoduneli NPUIOXEHWNIA, KOTOPble ONUCbIBAKOT NOPSLOK
MCMO/Ib30BaHNA faHHbIX MeXAyHapoAHbIX CTaHAAPTOB B KOHKPETHbIX 061aCTAX NPUMEHEHUS.
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HAUWMOHANBbHbBIWAN CTAHOLAPT POCCUWNCKOW OEJLEPALUNWU

NHopMayoHHbIe TEXHOOTUN
BMOMETPWNA
Kanu6poBka, ayrmeHTauus n o6berHeHne AaHHbIX B 6UOMeTpum

YacTtb 1
dopmaT 06beANHEHUSA fAHHbIX

Information technology. Biometrics.
Biometric calibration, augmentation and fusion data. Part 1. Fusion information format

fata BBegeHns — 2017—10—01

1 O6nacTb NpUMeHeHns

HacToswwii ctaHgapT onpegensieT hopMaTt 06beANHEHNSI AaHHbIX B GUOMETPUM, KOTOPbINA ycTaHaBu-
BaeT MalMHOCUUTbIBAEMble (DOPMaThl AAHHbLIX 4151 ONUCAHUS CTAaTUCTUYECKMX AaHHbIX Pe3y/IbTaToB CpaBHe-
HUS. NoAaBaeMbiX HA BXOZ, npolecca 06beuHeHus.

B HacTosiLLeM cTaHfapTe He paccMaTpuBaioTCs:

- NIPOLLeCChl HOPMasIM3aLUMN Pe3y/bTaToOB CPABHEHNS:

- npouecchl 06beUHeHus.

2 CooTBeTCTBUE

3anncu cooTBETCTBYIOT Tpeb6OBaHUSAM HACTOALLEro cTaHAapTa, ecv OHW yA0BNeTBOPAIOT BCEM HopMa-
TMBHbIM TpeboBaHuaM pasgena 6. B pasgene 6 npeAbssrieHbl Tpe60BaHUS COOTBETCTBMS OAHOMY U3 pasge-
nos 8. 9 unu 10. B KOTOPbLIX, B CBOKO o4epesb, NpeAbsasieHbl TpeboBaHUsA COOTBETCTBUA pasaeny 7.

3 HopmaTuBHbIe CCbISIKA

B HacToAwem cTaHfapTe MCNo/b30BaHbl HOPMATUBHbIE CCbISIKM HA Cneaylowme cTaHAapTbl, KOTopble
Heob6Xx0AMMO yUYnTbIBaTb NPV €ro MCNosb3oBaHun. B cnyyae AaTMpoBaHHbIX CCbIIOK HE06X0AVMO NO/b30BaTh-
CA TONbKO yKasaHHOl pefakuuneil. B cinyyae HefaTMpOBaHHbIX CCbINOK CrefyeT Nosib3oBaTbCca nocnefHei
pefakumeit ccbiNoYHbIX JOKYMEHTOB, BK/IHOYan Nobble nonpaBki U U3MEHEHUS K HUM:

IEEE 754-2008 IEEE Standard for floating-point arithmetic (CtaHgapt UVM3P ans apndmetukn ¢ nna-
BaloLLLeil TouKoi)

ISO/IEC 19785-1:2006 Information technology — Common biometric exchange formats framework —
Part 1. Data element specification (MIHdbopmaLnoHHble TexHonorMn. EgnHas cTpykTypa gopmatoB o6meHa
6uomeTpuyecknMu gaHHoiMu. Yactb 1. Cneundukauns anemMeHToB faHHbIX)

ISO/IEC 19794-1 Information technology — Biometric data interchange formats — Part 1: Framework
(MHdopmaumoHHble TexHonornm. ®opmatbl 06MeHa GuomeTpuyeckumn faHHbiMu. Yacte 1. CTpykTypa)

4 TepMUHbI N onpeaeneHus

B HacToswem cTaHAapTe NpyMeHeHbl TepMUHBI 1 onpegenernsa no MCO/M3K 19794-1. a Takke cnegy-
oL Me TeEPMUHbI C COOTBETCTBYHOLLMMMN ONpeAeneHnamm

41 6uomeTpuyecknin obpased (biometric sample): AHanorosoe nnu uucgpoBoe npeacrasieHne 6uo-
METPUYECKNX XapaKkTepUCTUK, NpeaLlecTByoLLee N3BIEYEHNIO BMOMETPUYECKNX NMPU3HAKOB.

N3paHue oduymansHoe
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MpumeyaHune — YcTpolicTBO c60pa GMOMETPUYECKMX AaHHbIX (BMOMETPUYECKUI CKaHep) — noAcucteMa
c6opa 6MomMeTpnyecknx AaHHbIX, COCTOALLasA N3 OJHOT0 KOMMOHEHTa.

4.2 cdyHKuusa pacnpegenenusa (cumulative distribution function): BeposiTHocTb Toro, 4to cnydaliHas
BE/IMYMHA NPUMET 3HaYeHne, MeHbLUe Uy paBHOe NPOV3BOSIbHOMY YNCHY.

4.3 pe3ynbTat cpaBHEHWA NOAMHHOTO nuua (genuine score): PesynbTar cpasBHeHUs ABYX 06pasLoB
OT OZHOrO YesioBeka.

4.4 pe3ynbTaT CpaBHEHUA «camo3BaHUa» (impostor score): Pe3ynbTaT cpaBHeHMs AByX 06pasLoB OT
pasHbIX Nogeil.

4.5 napameTp nonoxeHus (location parameter): O6LWWii KONMYECTBEHHbIV NOKa3aTesb NO3ULMKN pac-
npegenexus.

MpumeuaHne — MNapameTp pacnosoXeHns He 06513aTeNIbHO ABMAETCA CpegHNM 3HadYeHnem pacnpepeneHus.

4.6 hyHKUMA NNOTHOCTM pacnpeeneHns BeposaTHocTel (probability density function): MpoussogHas
dyHKUMK pacnpegeneHus.

4.7 napameTp macwTaba (scale parameter): O6LMIA KONMYECTBEHHBIN MOkasaTe b LMPUHbLI pacnpe-
aenexus.

MpumeuvyaHune — MapameTp MacwTaba, Kak NpaBwnIo, He ABNSETCS HU AUCNEPCUEN, HN CTaHAAPTHLIM OTKIO-
HeHneMm pacnpefenexus.

4.8 pesynbTaT cpaBHeHUsi (comparison score): YucneHHoe 3HaueHre (MHOXECTBO 3HAUEHWi), ABNsio-
LLieecsi pe3yibTaToM MpoLecca CPaBHEHUs, MOJTYHYEHHOE Ha BbIX0Ae 6MOMETPUYECKO NOACUCTEMBI CPABHEHUS.

MpumevyaHne — TepMUH «pe3ynbTaT CPABHEHNSI» MPUMEHEH B HACTOSILLEM CTaHAAapTe Kak 47151 OLEeHKM cTene-
HW pa3nnuus (MeHbLLAs yKasbiBaeT Ha 60/1bLYI0 BEPOSITHOCTbL TOTO, YTO 06pa3Libl NOJyYeHbl OT OAHOIO 1 TOTO X€ YenoBe-
Ka), TaK 1 4151 OLLeHKN CTeneHn cxoxecTu (60/bLias ykasbiBaeT Ha GOJbLUYI0 BEPOSITHOCTb TOFO, YTO 06pasLibl NOyYeHb!
OT O/IHOTO U TOTO Xe YesioBeka). ATa pasHuua nogpobHo onucaHa B 6.4.9.

5 O603Ha4YeHNs1 U COKpaLleHNS

B HacToslem cTaHAapTe NpMMeHeHbl 0603HauYeHNs 1 cokpalleHusl, NpuBeAeHHble Hke. B Tabnuuax,
onpeaensomnx CTPYKTYpbl ABOUYHbIX 3anuceid, CMMBO «M» B CTONOLE «CTaTyC» O3Ha4aeT, YTo Mnosne SBMs-
eTcs 06sA3aTeNlbHbIM, CMMBON «O» — Heo6s3aTeNIbHbIM. 3TO 3HAYMT, YTO 6alTbl ANA ITUX NOSON MOTyT OTCYT-
cTBOBaTh. B no6oM cryyae 3anmcu MoryT 6bITb NPOAaHaN3MPOBaHbl, MOCKO/IbKY MHpOpMALIMA O HAIMUYUW Un
OTCYTCTBUM HEObS3aTeNbHOr0 NOA 3anncbiBaeTCs B NpeblayLlem none.

ECPOB/[, — epuHas cTpykTypa copmaToB obmeHa 6uomMeTpuyeckuMn gaHHoiMu (common biometric
exchange formats framework, CBEFF);

®P — dpyHkuMa pacnpegenerus (cumulative distribution function, CDF);

Q0P — smnupuueckan yHKUuA pacnpegenexusa (empirical cumulative distribution function. ECDF);

B[, — BepoATHOCTb NOXHOro gonycka (false acceptance rate, FAR);

B/IC — BeposaTHOCTL /I0XHOro cosnageHus (false match rate, FMR);

®0[ — dopmat 06beanHeHus aaHHbix (fusion information format. FIF);

®IPB — dhyHKUMA NNOTHOCTW pacnpegeneHus BeposTHocTen (probability density function. PDF);

ID — ngeHtudukatop (identifier).

6 ®dopmaTt 06 begNHEHUA AaHHbIX

6.1 O6LWMe NnonoxeHns

6.1.1 CTpyKTypa 3anucu
3anucb ®OJ] ncnosnb3oBaHa A1 NoAAePXKA MOAYNbHOCTU B MY/IbTUMOAASIbHBIX BUOMETPUYECKNX CU-
cTemMax 1 cuctemax nogAepxkn NpuHATUS peweHnii. CTpykTypa 3anucy npueegeHa B tabnuue 1.

MpumMmeudaHue — MNpUNoOxXeHe LOKHO YCTAHOBUTL NPOUIbL HA OCHOBE HAcTosLLero ctaHgapTa. MNpodunb
no yMOrMaHuio 6yZieT Bbi3biBaTb O4UH U3 TUMOB 3anuceil.

Ta6nuya 1— Crpyktypa 3anvcu @O/

Bnok «3aronoBok o6beanHe 3anuck Tuna 1 (Type , 3anuck Tuna 2 (Type 2 - 3anuck Tuna 3 (Type 3
mus» (Fusion header block) 1 Record) (cm. B.1.3) u-m Record) (cm. 6 1.4) Record) (cm 6.1 5)
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6.1.2 CTpykTypa 6510ka «3arof10BOK 06beAnHEeHns»
CTpykTypa 6110Ka «3aronoBok 06beAMHEeHNUA» onpeaensieT hopmart 3anucu 1 ykasbiBaeT Ha ee cogep-
XaHve. CTpykTypa 6/10ka «3aro/oBoK 06beAMHEHNSA» NpuBeAeHa B Tabnuue 2.

Tab6nuya 2 — CrpykTypa 6/10ka «3aron0Bok 06beANHEHUS»
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6.4.6 6.4.7 6.4.8 6.4.8 6.4.9 6.4.10
4 2 1 1 1 1

6.1.3 Crtpyktypa 3anucu tuna 1
CTpyKTypa 6/10Kka «3arofloBoK 06beAUHEHNA» onpedensieT hopMaT 3anucy 1 ykasbiBaeT Ha ee coaep-
XaHue. CTpykTypa 3anucu Tuna 1 npuBegeHa B Tabnuue 3.

Tabnwunya 3— CTpykTypa 3anucu Tuna 1

Pacnpepnenerve PacnpegeneHve
«CaMO3BaHLIEB» NOZ/IMHHBIX ML
(Impostor Distribution) (Genuine Distribution)
Hanunuve pac-
Crpykrypa * Tvn npeseneHuii § n éﬂ
3anvey Tvna 1 {Type Distributi Uneno Yncno
1 Record Structure) (Type) (Distributions 12 Mac- cpas- 11 Mac-
Present) cpasHe- ura6 HeHMiA wra6
WA (Num i 1 (Scale) (Num h (Scale)
Comp) S? c Comp) Q ?
§ §
8.2 8.2.3 8.2.4 8.2.5 8.2.6 8.2.7 8.2.8 8.2.9 8.2.10
26 nnu 50 6aiiTos 1 1 4 10 10 4 10 10

6.1.4 CrTpykTypa 3anucu tuna 2
CTpykTypa 6510Kka «3arofioBok 06beMHeHNSA» onpegenseT hopmaT 3anncy 1 ykasbiBaeT Ha ee cofep-
XaHue. CTpykTypa 3anucu tuna 2 npveegeHa B tabnuue 4.

Tab6nunya 4 — CTpykTypa 3anucu Tuna 2

CTpykTypa 3anucy Tvna 2 (Type 2 MpucyTcTytowwme
Record Structure) Tvn pacrpeseneHs ®P «camo3BaHLIEB» ®P MOA/IMHHBIX N,
9.2 9.2.3 9.2.4 9.2.5 9.2.6
16W+13 6aiitoB unm 32N+22 6aiitos 1 1 16W+11 16/1/+11



FOCT P NCO/M3K 29159-1—2017

6.1.5 CTpyKTypa 3anucu tuna 3
CTpykTypa 6/10Ka «3aro/ioBoK 06beiMHEHNsA» onpeaenseT hopmaT 3anicu 1 ykasbiBaeT Ha CofepxaHue.

CTpyKTypa 3anvcy Tuna 2 npusefeHa B Tabnumue 5.

Tab6nwuya 5— Crpykrypa 3anucu «Tun 3»

CrpykTypa 3anucy Tuna 3 MpucyTcTBYIOWME

(Type 3 Record Structure) - Twn pacnpeneneHms PP «camo3BaHLEB» DP nog/IMHHBIX NnL,
10.2 10.2.3 10.2.4 10.2.5 10.2.6
16118 wnn 32/V-38 6alitoB 1 1 16/V-20 16W-20

6.2 MNopAnok cnegoBaHnsa 6anTos

B 3anucy ©O/[] n Bcex 04HO3HAYHO onpeesieHHbIX 6/10Kax AaHHbIX B Heli Bce MHOro6aliToBble BENNYM-
Hbl [JO/IXHbI XpPaHUTLCSI B 06paTHOM Mopsiake cnefoBaHusi 6aiiToB, TO eCTb cTaplune 6aiiTbl JO/MKHbI UMETb
60/1ee HU3KNEe YypPOBHM afpecoB NamsaTu, 4em Miaglmve 6aiTsl.

Mpumep — 3HauveHne 1025 (gBa B cTeneHn 10 nnwc oguH) 6yfeT XpaHUTbCA B ABYX GaliTax: nepsblii
6aiT =00000100b n BT OpOI 6ainT = 00000001b.

6.3 YUucnosble 3HaYeHUs

Bce uncnoBble 3HaYeHVs, NPUCYTCTBYIOLLME B ONPeAe/eHHbIX TUNax 3anucei B HacToALWEM cTaHgapTe,
ABNAIOTCA LEeNbIMU Be/IMYnHaMmn OUKCMPOBAaHHOM ANNHBI 6e3 3Haka, ecnv He yka3aHo MHOe.

Bce uucnoBble 3HaveHus, NpuBefeHHbIe B TEKCTE HACTOSALWEro ctaHAapTa, ABMATCA AECATUYHLIMMY,
KpoMe Tex. KoTopbIM npeAtectsyeT Ox (OHM ABNSAOTCA WeCTHaLaTepuyHbIMU) 1 TEX. KOTOPbIE OKaHYMBaOTCA
Ha «b» (OHW ABNAOTCA ABOUYHBIMM).

Tabnuuya 6— TekcToBOe NpeAcTaB/ieHME YACIOBOTO 3HAYEHUSA

Mprmvep 3HaueHns OcHoBaHVie CUCTEMbI CUMCIEHNS! [HecAtnuHoe 3HaueHve
10106 2 10
39 10 39
OxF5 16 245

Yucna ABoIHOM TOYHOCTM A0/MKHBI COOTBETCTBOBATbL NVIP 754.
MpumeuaHune — YTobbl n36eXaTb YACNEHHOW HETOUHOCTW, cneundumkauum NNIOP 754 MOXeT 6GbiTb
Hef0CTaTo4YHO.

6.4 Bnok «3aron0BOK 06begnHEHNA»

6.4.1 O6LWMe NonoxeHns
Bnok «3aronoBok 06beAVHeHUs», NpUBEAEHHbIN B Tabnuue 7. JO/HKEH NPUCYTCTBOBATb B KayecTBe

nepsoro 6510ka Bcex 3anuceid POL,.

Tabnuuya 7— Bnok «3aronoBoK 06begUHEHNA»

[OnvHa. JonycTumvble
Mone Craryc GaiiT SHaueHns MpymeyaHve

MaoeHTudmkatop chopmarta M 4 0x46494600 Hynb-TepmuHupoBaHHasa ctpoka «FIF» ¢
cumsonamu ASCII

Homep Bepcuu ctaHgapta M 4 0x30313000 Hynb-TepMmuHupoBaHHas ctpoka «010» ¢
cumsonamu ASCII

OnvHa 3anucu M 4 1SLS2321 LnuHa BxoaHoli 3anucu B 6ainTax

Tun 6uomeTpuyeckoii mogasnb- M 3 0 St S0x080000 MopganbHOCTb, OT KOTOPOI NOJTyYeHa 3anucb

HOCTU
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OKoHYaHue Tabnuubl 7

MHa. onycTviMble
Mone Craryc an M Hony MpumeyvaHve
GaiiT 3HaueHns

MaoeHTudmkatop  anroputma Tekywunii naeHtTudmkatop, onpepaenex-
noacucTemsl CpaBHEHUS M 4 ro Hblii paspaboTynkom
NaeHnTudmkatop 6a3bl AaHHbIX M 2 ro Tekywmnini naeHTndukaTop, onpenesnex-

Hblii paspaboTumKom
KauecTBo 6romeTprnyecKoro CoBOKyMHble KayecTBa 6GMOMETpPUYECKUX
obpasua npu perncrpaumm M 1 (0-100]. 254. 255 06pasyoBs, UCNO/b3yeMble 4151 BblUMC/Ie-
Kauectso B1OMETPUYECKOrO HUSA CTaTUCTUYECKUX AaHHbIX pesyfbTa-
o6pasua npn Bepudmkaummn M 1 [0-100]. 254. 255 TOB CpaBHEHNs
CMbIC/I0BOE 3Ha4YeHue pesysib- CTeneHb pas/iMuus Uan cTeneHb CXoXe-
TaTa cpaBHeHus M 1 Owm 1 ctn? (Cm. 6.4.9)
Yucno ak3emnnapos tuna M 1 1SWS4 3HayeHune 0 HegonycTUMO

6.4.2 NpeHTudukatop cpopmata

Mone «NpeHTUdmkaTop chopMaTar» (4 6aiita) ABNSIETCS HY/1b-TEPMUMUPOBAHMON CTPOKOI C TPEMSI CUM-
Bonamun ASCII «FIF» B Hayane gns COOTBETCTBUA HACTOSLLEMY CTaHAAPTY.

6.4.3 Homep Bepcun ctaHgaprta

Mone «Homep Bepcun ctaHgapTa» (4 6aiita) ABAAETCSA HYyNb-TEPMUHMPOBAHMON CTPOKOW C TpeMS CUM-
sosiamu ASCIL.

MepBbIii 1 BTOPOI CMMBObI 0603HaYalOT HOMEP Bepcun cTaHaapTa, TPeTuii CMMBOT — HOMep Monpasku
UKW N3MEeHeHNA AaHHOW pegakuuu.

Homep Bepcumn HacTosiLero ctaHaapTa 6yaet 0x30313000, 1. e. 010 — Homep Bepcun 1. Homep peaakuuu 0.

6.4.4 AnnHa 3anncu

Mone «[nuHa 3anucu» (4 6aiita) A0/HKHO cCoAepXaTb NOMHY0 ANNHY B 6aiiTax Bceli 3anucu. OHa onpe-
JenseTtca Kak cymma A/1MHbl 6/10Kka «3aro/ioBoK 06beAvHerus» (25 6aiiToB) W A/IMHBI crneaylolein 3a HUM
3anucy Tuna 1» 2 nan 3.

6.4.5 Tn 6MOMETPUYECKO MOAabHOCTHY

3HayeHne nona «Tun 6GuMoMeTpuuyeckoil MogasbHocTu» (3 6alita) AO/MKHO ObiTb B3ATO M3 MNEpeyHs
EC®OB/[, 6uomeTpuruecknux mogasbHocTei, npusegeHHoro 8 MICO/M3K 19785-1.6.5.6. 3To 3HauyeHve no3sosnseTt
NPUNOXEHUIO ONpeAennTb, kakast BuoMeTprnyeckas MOAaIbHOCTbL NPeACTaBeH, C NOMOLLbLO 3k3emnaspa O/,

Mpumep— [inA pe3ynbTaTOB CPaBHEHUA B peanunsaumnm, UCnonb3ywein nsobpaxeHns BEHO3HOT 0 pycna,
3T 0 3HauyeHune 6ygeT 0x040000.

6.4.6 peHTudukatop anroputma nofcuUcTemMbl cpaBHeEHUA

NpeHTudmkaTop anroputMa noAcmMcTeMbl CPaBHEHWS (T. €. CPaBHEHNS BUOMETPUYECKNX AaHHbIX C 6UO-
METPUYECKMMWN KOHTPOJ/IbHbIMK WabnoHamu) (4 6aiita = 2 6aitTa + 2 6aiiTa), KOTOPbIA NMO3BONSAET MoyyaTb
MHChOpMaLMio 0 pesy/bTatax CpaBHEHUS, cofepxallytoca B faHHol 3anucu ®OM, fosmkeH 6biTh 3anvcaH B
COOTBETCTBMMU C TpeboBaHMAMU, NpUBEAEHHbIMY B Tabnvue 8. 3Tn ABa 3HAYEHUA ABNSIOTCA MAEHTUMKaTO-
pamu 6romeTpuryeckux npoayktos EC®OB/. onucaHHbix B MICO/M3K 19785-11>

Tabnunuya 8— MaeHTudukartopbl 6GuomeTpryecknx npogyktos ECOOB[,

Mono Kom onpepenseTcs [OnwvHa, Gaitt OnucaHne
MnaoeHTudmkatop 6GMOMETpPUYECKOro npoaykTa CMm. MCO/M3K 19785-1
(coxpaHeHHbIl B nepBbix 2 6aiiTax) MABIM2) 2

Homep Bepcuu cTaHgapTa (COXpaHeHHbIi BO
BTOPbIX 2 GaiiTax) Pa3paboTunk 2

3amMeHeH Ha ISO/IEC 19785-1. OfHako ANA OAHO3HAYHOrO CO6M0AEHNA TpeboBaHMsA HacTosALWero cTaHaapTa,
BbIPaXEHHOTo B JaTUPOBAHHOI CCbl/Ike, pEKOMeHAYyeTCs CNO/b30BaTh TOMIbKO yka3aHHOE B 3TOW CCbiike usgaHue.
2 MAB/1 — MexgayHapogHasa accouvauus 6uomeTpuyeckoii npomblwieHHocTn (International biometric industry
association (IBIA)J. B HacToAWwWi A MOMEHT AaHHasa opraHusaumsa HasbiBaeTcs «MexayHapogHasa accoumnauus 6uometpum
n ngeHtudukaunm» (International Biometrics & Identification Association (IBIA)).



FOCT P NCO/M3K 29159-1—2017

MpumevaHnsa

1 MOXHO yTBEepXAaTb, YTO nofe naeHTudmkatTopa anroputMma He TpebyeTcs, NOTOMY YTO cTaTucTMyeckas UHAop-
Mauus BknoyaeT B ceb6s Bce, 4TO TpebyeTcs MoAyNo 06benHeHnsa. JaHHOB Nosie 04HaKo ABASETCA NONEe3HbIM A/151 OCYy-
wecTeieHna nognepxkn, Hanpumep KOHTpona BepCVIVI N KalwunpoBaHua.

2 OpHoro naeHtTudmkaTtopa 6nomeTpnyeckoro NpoaykTa, CKopee BCEro, HefoCTaTOYHO ANA BbINONHEHUA HOpMa-
nn3aumn pe3ynbtatoB CpaBHEHUA. TeM He MeHee OH MOXeT 6biTb Nose3eH ana annOMeHMﬁ, ncnonb3ywwnx sanucu,
onpegesieHHble B HacToAleM cTaHAapTe.

6.4.7 WpeHntudukatop 6asbl AaHHbIX

OnpegenexHblii pazapaboTymkoM naeHTudmkaTop 6asbl faHHbIX (2 6aiiTa), MCNosb3yeMblii NOACUCTEMON
CcpaBHeHWs pa3paboTunka Ansa nosyyeHns pesysibTaToB CPaBHEHUS, KOTOPbIE MPUMEHSAIOTCSA MPW BbIYNCIEHNN
[aHHbIX, cofepxXalimxcs B nonsax 4 n 5. fonxeH 6bITb 3anucaH B COOTBETCTBUM C TpeboBaHMAMU, NpUBELEH-
HbiMK B Tabnuue 9. Mone «MaeHTudukaTop 6asbl AaHHbIX» MOXET 6biTb UCMOb30BAHO:

- pa3paboTynKoM MOACUCTEMbI CPABHEHWS, YTOObl MPOM3BOJIBHO yKas3aTb, KakMe faHHble UCMOo/b30Ba-
JINCb NPY BbIYUCIEHUN coaepxumMoro 3anucn ®O/;

- B Npochune NpunoxeHus unm fokymeHTax ¢ TpeboBaHWAMM, 4TOObl 0683aTb pa3paboTUNKOB UCMOSb-
30BaTh onpefesieHHble BXOAHbIe AaHHble [Hanpumep. (55) — 6a3a faHHbIX kannbpoBkM 0TNeYaTKoB NasbLes
MINEX POEBVA (MINEX POEBVA fingerprint calibration database)].

Mpumeuvanne — NCO/M3K CTK 1/MK 37 nogaepxmeaeT npouecc perncrpauun Apyrux 6as gaHHbiX 4As ux
MCnosb3oBaHNsA B CO34aHUN 3anuceil, onpeAenieHHbIX B HacTosleM ctaHaapTe. PeecTp naeHTudrkatopos 6a3 AaHHbIX
BK/lOYaeT B cebsa 6a3bl AaHHbIX, NepeyncneHHole B Tabnmue 9.

Tab6bnuya 9— MaeHTudukatopsl 6a3 gaHHbIX

Mg::;”g)aﬁ'ﬂ: p OnucaHvne MopasbHoCTb
0 He onpepgenena
HeussecteHa
2 CocraBHas
3—15 3apesepBrpoBaHO
16 FERET Face Database http://Www.rtl.nist.aov/Tad/humanid/colorferet/ Nnuo
17 Yale Face Database htto://cvc.vale.edu/oroiects/valefaces/valefaces.html Jluuo
18 PIE Database CMU http://Www.ri.cmu.edu/Droiects/Droiect 418.html Jinuo
19 AR Database httD://cobweb.ecn.Durdue.edu/-aleix/aleix face DB.html Nnyo
20 FRGC 1Database httD://face.nist.aov/frvt/ Nuyo
21 FRGC Il Database htto://face.nist.aov/frvt/ Nnyo
22 FRVT 2002 HCInt (i.e. FRVT 2006 Low Resolution) Database htto/Tace Jluyo
nist.qov/frvt/
23 FRVT 2006 High Resolution Database httD://face.nisLcov/frvt/ Nnuo
24 FRVT 2006 Very High Resolution Database httD://face.nist.aov/frvt/ Nnyo
25 FVvC 2000 Manewy
26 FVC 2002 DB1 httD://bias.csr.unibo.it/fvc2002/ Maney
27 FVC 2002 DB2 httD://bias.csr.unibo.it/fvc2002/ Maney
28 FVC 2002 DB3 htto://bias.csr.unibo.it/fvc2002/ Maney,
29 FVC 2002 DB4 (synthetic) httD://bias.csr.unibo.it/fvc2002/ Maney
30 FVC 2004 DB1 httD://bias.csr.unibo.it/fvc2004/ Naney,
31 FVC 2004 DB2 httD://bias.csr.unibo.it/fvc2004/ Maney
32 FVC 2004 DB3 http://bias.csr.unibo.it/fvc2004/ Maney
33 FVC 2004 DB4 (synthetic) htto://bias.csr.unibo.it/fvc2004/ Naney
34 FVC 2006 DB1 httD;//bias.csr.unibo.it/fvc2006/ Maney
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OkoHuyaHne Tabnuubl 9

VpeHtudhukatop

623! JAHHLIX OnucaHvie MopauibHOCTb

35 FVC 2006 DB2 http://bias.csr.unibo.it/fvc2006/ Manewy

36 FVC 2006 DBS3 http://bias.csr.unibo.it/fvc2006/ Maney

37 FVC 2006 DB4 (synthetic) http://bias.csr.unibo.it/fvc2006/ Maney,

38 NIST SDecial Database 27 http://fingerprint.nist.qov Cnep nanbua

39 NIST SDecial Database 29 http://fingerprint.nist.qov Maney,

40 MCYT Finaerorint subcorous http://atvs.ii.uam.es.bbdd EN.html Maney,

41 MCYT Sianature subcorous http://atvs.ii.uam.es.bbdd EN.html Moanncb

42 BANCA still httD://wv.v/ee.surrev.ac.ukbanca/ Nnyo

43 BANCA video httpv/wivw.ee.surrev.ac.uk/banca/ lFonoc

a4 BANCA hioh aualitv http://wvnv.ee.surrev.ac.uNebanca/ lonoc

45 BANCA low aualitv htto://v<-.v.v.ee.surrev.ac.uk/banca/ lFonoc

46 NIST Speaker Verification httD://wvnv.riist.aov/sc>eech.'lests'sok/2005/ lonoc

47 NIST Speaker Verification httD://wvnv.mst.aov/sDeecfvtests/sDkj2006/ lonoc

48 CASIA Iris htto://w.vw.nIDr.ia.ac.ca/enalish/irds/irisdatabase.htm PagyxHasi o060n0u-
Ka rnasa

49 Bath Iris http://www.irisbase.com PapyxHas o6onouy-
Ka rnasa

50 ICE 2005 htto://iris.nist.aov/ice/ PapyxHaa o6o0nou4-
Ka rnasa

51 ICE 2006 htto://iris.nist.aov/ice/ PagyxHasi 060n04-
Ka rnasa

52 NIST MINEX DHS2 calibration set http://finaerprint.nist.aov Maney,

53 NIST MINEX POE calibration set http:/."Tinaerorint.nist.aov Naney

54 NIST MINEX DOS calibration set http://finaerDrint.nist.aov Naney

55 NIST MINEX POEBVA calibration set http://finaerprint.nist.aov Maney,

56 TURBINE GUC100 htto://w.vw.nislab.no/auc100 Maney

57—2047 3apesepsuposaHo
2048—65535 OnpegeneHo pa3paboTynkoM, BO3MOXHO, He NMy6/INUYHBIM U HE yHUKaNb-

HbIM Cpeay pa3paboTunKkoB

MpumeyvyaHuns

1 XoTa HekoTopble 13 3TUX 6a3 AaHHbIX He HaxoAATCSA B OTKPbITOM [OCTyne, OHW NepeyncsieHsl 34eckb 418 noj-
[EepXKN KanmbpoBky B byayLiem.

2 XoTsl HekoTopble N3 3TUX 6a3 faHHbIX HEe HaxoAATCA B OTKPbITOM JOCTyne, OHW NepeyncneHbl 34ecb B kayecTse
CNpaBOYHO NHopMaLun 415 Nonb3oBaTesneil HacTosLero ctaHgapra.

3 MponsBoanTENbHOCTL CUCTEM 06beHeHNs By jeT 3aBrCeTb OT UCNOMb3yeMblX 6a3 aHHbIX, Tak kKak pacnpegerne-
HWS1 pe3ybTaToB CPaBHEHUS, NOMYyYEeHHbIX NyTeM CpaBHeHMSA 06pa3LoB M3 OAHON 6asbl AaHHbIX, Kak npasuio, byayT oT-
nnyaTbCs OT pacnpegeneHunii pesynbTaToB CpaBHEHUS, NONyYEHHbIX NyTeM cpaBHeHUs 06pa3LioB 13 Apyroi 6a3bl AaHHbIX.
CTtabunbHOCTb pacnpefenieHnii paccmoTpeHa B npunoxexun C.

6.4.8 KauecTBO 6a3bl AaHHbIX

KauecTtBa 6uomeTpuueckmx obpasuoB B 6ase AaHHbIX MOrYT 6biTb 06beAuHEeHbl AN hOPMMPOBAHUS
CKaNAPHOro 3HayeHus KayecTsa 6asbl JaHHbIX. [Ba 3HAaYeHMs CyMMapHoro kavectsa (1 6aiT) fo/mKHbI 6bITh
COXpaHeHbl B NOCNeA0BaTe bHbIX MOAAX: NepBoe — A5 KOHTPO/IbHbIX Wa6N0HOB; BTOPOE — A5 NOMyYeH-
HbIX 06pa3uoB. 3HaueHne 0 npeAcTasnseT MUHUMabHO BO3MOXHOE KayecTBO, a 3HavyeHne 100 — makcu-
MasibHO BO3MOXHOe KayecTsBo. B Tabnuue 10 npuBefeHbl 4ONYCTUMbIE 3HAYEHUS A5 KAXA0ro Nnons.
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Tab6nuya 10— 3HaveHnsa kayecTBa 6a3bl AAaHHbIX

3HaueHne OnucaHne
0— 100 OnpepeneHHoe 3HaYeHne
254 HeonpepaeneHHoe 3HayeHune, T. K. He O6bI/10 MOMbLITOK €ro onpesenuTb
255 HeonpepgeneHHoe 3HayeHue, T. K. NONbITKA ONpeAennTb Ka4ecTBO He yanach

6.4.9 CwMbIC/I0BOE 3HaYeHue pe3ynbTatoB cCpaBHEHUSA

HeobpaboTaHHble gaHHble, NOJlyYeHHble OT GMOMETPUYECKUX NOACUCTEM CpPaBHEHUS, MpPeacTaBsloT
c060/ OLEeHKY cTeneHn pasnuuus NM60 OLLEHKY CTENEHU CXOXECTU. ManeHbkue 3HauyeHUs OLEHKU CTeneHu
pa3nnuns ykasbiBaloT Ha 60/1bLUIYI0 BEPOSTHOCTb TOTO, YTO OHU ABAAIOTCA pe3y/nbTaramMmn CPpaBHEHWS NOA/NH-
HOrO N1Ua; B Clyyae OLEHKN CTEMEHN CXOXECTW Ha 3TO yKasblBaloT 60/blUMe 3HAaYeHus. [lna 3anucu cmbic-
NI0BOTO 3Ha4yeHWs pe3yNnbTaToB CPaBHEHUS [O/HKHO MCMOMb30BaTbCs 0AHO6ANTOBOE MOJie CO 3HAYEHUAMM,
npmBefeHHbIMN B Tabnmue 11.

Ta6nuuya 11— Kogbl CMbIC/IOBOrO 3HAYEHNSA pe3ysibTaToB CPaBHEHUS

CMbIC/I0BOE 3HAYeHve 3HaueHve (1 6aitT)
OueHka cTeneHun pasnnunsa 0
OueHKa CTeneHn CxoxecTn 1
MpumeyaHne — Vcnonb3oBaHWe CNoBa «pas/iMumB» He 06A3aTeNlbHO NoApasyMeBaeT, YTO 3HaYeHns obna-

AalnT MEeTpuUuyeckum CBOWCTBOM.

6.4.10 Ywucno ak3emnnsapos Tuna

Bnok «4ucno ak3emnasapos Tunax» (1 6ainT) 4o/HKEH NpeAcTaBAsATb KOMYECTBO 3anuceli Tuna 1.2 unn 3.
BK/IIOYEHHbIX B 3anucb ®OJ]. 3anuck AoskHa cofepxaTb HOJb UK OAVH 3K3EMNIAP KaXA0ro Tuna, Ho Bcerja
[OJIKEH NPUCYTCTBOBATbL XOTS Obl OMH 3K3eMMNIAP 04HOT0 N3 HUX. Takum 06pa3oM, YMCO0 IK3EMMIAPOB TUMa
OOMKHO 6bITh 1. 2 unn 3.

Mpumep — Ecnv npucy TCTBYeT U 3K3eMNAsp Tuna 1, u ak3emnnsap Tuna 3. 3HaueHue 6ygeT 2.

MpumevyaHune — MNpodunb NPUNOXKEHNS (MU IKBUBANEHTHAS cneundukaLns) MoXeT HaANexalum o6pasom
BbI3bIBATb OfMH ONPEAENEHHbINA TUM.

7 O6uwwue 3nemMeHTbl
7.1 O6LWMe NonoXeHns

B HacTosleM pasfenie onucaHbl 06l Me CTPYKTYPbI AaHHbIX 415 NOAAepPXKM 3anucelt Tuna 1. 2 uv 3
HacTosLLero cTaHaapTa. B HacToswWwuii pa3gen Takke BKAoUYEeHbl Tab/nLbl, B KOTOPbIX NEPEUNC/IeHbl 3HAYEHNSA
1 NpuBeAeHbl UX COOTBETCTBYIOLLME OMNUCAHNS.

Heob6xoAMMO 06paTUTb BHYMaHWe Ha TO. YTO B HEKOTOpbIX Tabnuuax nepeblii cToN6eEL, 03arnaB/ieH
«Mone» 1 coaepXuT UnMcnoBble AaHHble. OHW NPUBEAEHbI TONbKO ANS 06/1erYeHnsl CCbI/IOK Ha CTPOKK B Ta-
61u1Lax; 3TV laHHble He [A0/MKHbI BK10YaTbCA B 6UHAPHbIE 3anucK cTaHaapTa.

7.2 Bug napameTtpa

B Tabnuue 12 npuBefeHbI Lesble 3HAYEHUSI B KAYECTBE UAEHTU(MKATOPOB A/151 BEIMUMH, HEO6X0AUMbIX
NS onucaHus pacnpegenexus.

Ta6nuya 12— VgeHTUdMKaTOpb! 4151 CTATUCTUYECKUX BEIMUMH

Bug, OnucaHve MNpumeyaHue

0 He onpegeneHo MN3rotosutens npeHebperaeT ykasaHMeMm BeNNUMHbI (Kak npasu-
0. Henpmemsemo)

1 HewussecTHo HeunssecTHasa BennunHa



OKoHYaHve Tabnuubl 12

Bug

© 0 N o o b~ W N

10—31

33
34

35

36
37
38
39-65
66
67
68—95
96

97

98—255

OnvcaHve

CpefiHee 3HayeHue
MegunaHa
Mopa
MwuHumansHoe
MakcumansbHoe
(MUHUMYM + MaKkcumym)#
Kputepuii Tbioku
O6LWKii napameTp NONOXeHUs
He onpegeneHo
[ucnepcusa
CTtaHfapTHOe OTK/IOHEHue

MegmnaHHoe abCconTHOEe OTK/IOHEHNE

(MakcumMym - MUHUMYM)

O6wuii napameTp macwTaba
AcummeTpus
3kcuecc
He onpegeneHo
O6wwuii napameTp |
O6wwuii napameTp Il
He onpegeneHo

dyHKUUS pacnpegeneHus

DyHKUMS pacnpeseneHns

He onpepgenexo

NMpumeyaHns

1 MpUNOXeHNe Takke MOXET NOB/MSTL Ha TO X€ camoe Npeo6pasoBaHune He3aBUCKHMO OT BUAA 3HAUYEHUS, KOTOpoe
COLEepPXUT 3anucb, HaNpumep nMHeliHoe npeobpasyeTca B (x-mean).'stdev n (x-median®mad. rae mean — cpefHee 3Haue-
Hue. stdev — cTaHAapTHoe OTKNOHeHUe, median — MeguaHa, mad — MefuaHHoe abCconNtoTHOE OTKIOHEHME.

2 [lnana3oH napameTpoB OYeHb LUMPOK. [l OTAENIbHOrO NPUIOXEHUSI UX HEOBXOAMMO onpenensTh 60/ee TOUHO.
OHW. N0 CyTU, AO/MKHbI GbITb ONpPefeNeHbl B Npohnae NPUNOKEHUS UK APYrOM AOKYMEHTe C TpeBoBaHNsSMU.

7.3 TlpoucxoxpaeHune napamertpa
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MpumeyaHne

MpepenbHble 3HAYEHUSI HE ABNAOTCA HACTOSALWMMK NapameTpa-
MW NONOXEHUs

Ha camom gene. 1.4826 (med | x-med | ).

rae med — megmaHa, a noctosHHas 1.4826 ucnonb3yeTtcs Ana
HopmManusauum, 4To6bl OXuAaemoe 3HadeHue meanaHbl 6bli10
paBHO CTaHAAPTHOMY OTK/IOHEHWIO HOPMasIbHOTO pacnpefenexus

MpefenbHble 3HAYEHUA He ABNAIOTCA HaACTOoALWMMM napamMeTpa-
MW MON0XeEHUA

Kak guckpeTtHblie napbl (X( F(x;)). rae /= 1...W, KoTopble UCNO/b-
3yloTca AnA 3anuceli Tuna 2

Kak B-cnnaiiH pacnpegeneHue, KOTopoe UCMONb3ywT ANs 3a-
nucei Tna 3

3HaueHue nons «MpoucxoxaeHne» (1 6aiiT), npuBeaeHHoe B Tabnuue 13, cnefyeT Mcnonb3oBath AN
yKasaHusi NPOMCXOXAEHWs napameTpa.

Tabnunua 13— MpoucxoxaeHne cTaTUCTUYECKNX AaHHbIX

MpoucxoxaeHvie

0
1

PacnpegeneHue kakix 3HaueHnii 6bino Nosy4eHo

He onpepeneHo — 3HavyeHune(s), Ybe(bn) NponcxoxgeHvie(s) He pasrnawaercs

HewnssecTHo — 3Haqume(ﬂ) C HEeyCTaHOBJ/IEHHbIM NPoOUCxXoxXxgeHnem

AMnupuyeckoe — 3HaueHue(s)). oLeHeHHoe(ble) Ha OCHOBE 3KCMepUMEHTasIbHbIX U Bbl6GOpOu-

HbIX AaHHbIX
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OkoHuaHue Tabnuubl 13

MpoucxoxaeHve PacnpegeneHne kakmx 3HaueHui Gbl1o Nomy4eHo

3 13BecTHO anpmopun - 3HauveHue(s). uBecTtHoe(ble) Ha aTane NPOeKTUPOBAHUA UM UCXOASA U3
TeopeTuyecknx coobpaxeHuiri. s pacnpefeneHns 3To o3HavaeT, YTO OHO(M) U3BECTHO<bI) B
3aMKHYTOW hopme

4—254 3apesepBnpoBaHo

7.4 TpucyTcTByOLWMe pacnpegeneHuns

3HaueHne nonsa «MpucyTcTByOWMeE pacnpegenerus» (1 6aiT) 4O/MKHO ObiTb NCNOMb30BaHO ANs 060-
3HaYeHWs TOro, Kakve MMEHHO pacnpefeneHuns «caMo3BaHLEeB» W NOAIMHHBIX UL, BKOYEHbI B 3anuck. Jony-
CTUMble 3HAYeHWs1 NpuBeaeHbl B Tabnuue 14. Mone «MpucyTCTBYyIOLWME pacnpefeneHns» LO/MKHO cofepXaTb
3HauyeHune 0x01, 0x02 wnmn 0x03. Korga npucyTCTBYIOT 06a pacnpefeneHus, pacnpegeneHme «camo3sBaHLes»
[LO/DKHO NpejLlecTBoBaTh pacnpefeneHuno NOAMNHHBIX AL,

7.5 Yucno cpaBHeHMA

Yuncno cpaBHEHWI NOAUHHBIX UL, UM «CaMO3BaHLEB» (4 6aiita), ncnosibayemoe Ans OLEHKN UHGOP-
mMaumu Tuna 1,2 unum 3, Ao/KHO 6bITb 3aKOAMPOBAHO B 3TOM Mosie. HynieBoe 3HayeHne AoIKHO UCMO/b30BaThb-
CS. Koraa 3TO YUC/I0 HEU3BECTHO.

Tab6bnwuya 14— fonycTumbie 3HavyeHnsa nonsa «MpucyTcTByOLWNE pacnpeaeneHns»

3HaueHvie MpyicyTcTBYIOWWE pacnpeseneHus
0x01 «Camo3BaHLbl»
0x02 MoanuHHbIE Nuua
0x03 «Camo3BaHLbl» 1 NOAJ/IMHHbIE Nnua
0x04 — OxFF 3apesepBrpoBaHo

7.6 ®nar npegBapuTenibHOW HOpManu3auumn AaHHbIX

3HauveHve nons «dnar npeaBapuTeNbHON HOpManusauuy gaHHbix» (1 6aiT), npuBegeHHoe B Tabnuue
15. cnepyeT Ucnosb3oBaTh, YTOObI ykasaTb, Haxo4ATCA /M pe3ynbTaTbl CPABHEHUSA, NOJYyYEeHHbIe OT NoACU-
CTeMbl CpaBHEHUs, B NPOM3BOJ/IbHOM AMana3oHe WU OHW GblM NpeABapuTeslbHO HOPMasiM30BaHbl. B KOH-
TEKCTe HaCTOsILLEero cTaHAapTa 9To 03HavaeT, YTo Moy /b 06beAMHEHUS MOXET paccMaTpuBaTh pesynibTarsl,
nosly4yeHHble OT NOACUCTEMbI CPaBHEHUS, Kak paBHOMEPHO pacnpegeneHHble Ha oTpeske [0.1]. 3T1o genaet
BO3MOXHbIM NPSIMOE MCMOJIb30BaHNE Pe3sy/bTaToB CpPaBHEHWS 6e3 HEOGXOAMMOCTM WMHTeprnonauuv. B npu-
noxeHun C npmBefeHa MHdopMaumsa o 3HaueHun nona «dnar npessapuTenibHON HopMasTM3aLunMmn AaHHbIX.

MpumevaHunsa

1 Mone «®nar npeaBapuTeNbHOM HOpManM3aunm faHHblX» NPUCYTCTBYET B 3anucax Tuna 2 uiau 3 Ans pacnpegene-
HWA NOANIMHHBIX UL, N «CaMO3BaHLEeB». Ecny nogcuctema cpaBHEHUA NpeacTasiseT npejsaputenbHo HOPpManu3oBaH-
Hble pe3y/ibTaTbl CPaBHEHUA «CaMO3BaHLeB», Pe3y/ibTaTbl CPaBHEHUA NOASIMHHBIX NUL, 6yAyT HEpaBHOMEPHbI, 1 Hao6o-
pot. Taknum o6pasom, none «dnar npeasapuTenibHO HopManusauuy faHHbiX» B 3anNnUcsX, COOTBETCTBYIOLMX HACTOALEMY
CTaHAapTy, He CMOXET yKa3aTb Ha TO. YTO pe3y/ibTaTbl CPaBHEHUA U «CaMO3BaHLLEB», U MOAJIMHHbIX /UL, NpeBapuTebHO
HOpMasim3oBaHbl.

2 Peanusauuun, comecTumble ¢ BioAPI  [1]. Bo3BpaljaloT «3Havenuns B1». 970 o3Ha4aeT, YTo NOMyYEHHbIE BHY-
TPW CUCTEMbI pe3y/bTaTbl CPABHEHNS «CaMO3BaHLeB» NM60 U3Ha4asbHO pacnpegeneHsl Ha otpeske [0. 1]. NM60 6bin
HOpPMasiM3oBaHbl C MOMOLLbI0 OXugaemoii ®P «caMo3BaHLEB» 3TUX pe3ynbTaToB CpaBHEHUsi. B pe3dynbTaTe MOXHO pac-
CUMTbIBATb. YTO pe3ynbTaTbl CPABHEHUA «CamMO3BaHLEB» Ha Bbixofe 6yAyT paBHOMEpPHO pacnpegeneHbl Ha oTpeske [0.1].

Tab6nwuya 15— Koabl NpeasapuTenibHO HopManusauum

Crartyc npefBapuTe/nbHON HopManmsaun [lnanasoH pesynbTaToB CpaBHEHS 3HaueHme (1 6aiiT)
He Hopmanu3soBaHbl <X< @ 0
MpepBapuTeIbHO HOPMaIM30BaHbI 0sXxsl 1

BIoAP1 — GrMOMeTpUYECKMiA NpUKNaaHoI nporpaMMHbIii nHTepdeiic (biometric application programming interfacel.
10
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8 3anucb Tnna 1

8.1 HasHaueHue

3anuchk Tuna 1 cofepXuT MAHUMaSTbHYH CTaTUCTUYECKY0 MHIDOPMALUI0 O pe3y/ibTaTax CpaBHeHUs «ca-
MO3BaHLEB» UYWIM MOASIMHHBIX JIML. MOSTYYEHHBIX OT GMOMETPUUECKO CUCTEMBbI. 3Ta MHOPMALMS MOXET
6bITb UCMONb30BaHA A1 MaclITaGMPOBaHWs pe3yNbTaToB CpaBHeHUs nepej onepaumeil o6beauHeHus.

8.2 ®dopmart

8.2.1 TloAapepxuneaemble TUMbI faHHbIX — noATun A
MopTn A coAepXuT Bug (CM. 7.2). npoucxoxaeHune (cM. 7.3) 1 3HaYEHUE CKaNSPHOW CTaTUCTUYECKOW
BeMUMHbI. DopmaT JO/HKEH COOTBETCTBOBATL TpeboBaHNAM, NpuBeLeHHbIM B Tabnuue 16.

Ta6bnunya 16— dopmar nogtuna A

Mone Cratyc OnucaHve 'U'g;;f Tvn faHHbIX Aonsz:HI\:l/lc;e s Mpumep
1 M Bupa napametpa 1 vint Cwm. Tabnuuy 12 3
(uenoe yucno 6e3 3Haka) (megnaHna)
2 M MpoucxoxpeHne 1 uint 0—3 2
napametpa (amnupuyeckoe
3HayeHune)
3 M 3HayeHne napa- 8 double [nanasoH geicTBu- 2.998-108
meTpa (oeiicTBUTENBHOE YUCNO  TesbHbIX uncen
[BOIHOW TOYHOCTK) LBOWHOW TOYHOCTHU

8.2.2 Onpegenexne

dopmart 3anvcu Tuna 1 Ao/mKeH cooTBeTCTBOBAaTL TpeboBaHuAM Tabnuubl 17. [lo/mkHbl 6bITb NpescTas-
NeHbl AaHHble NMMB0 «caMo3BaHLEeB», MM60 NOAMMHHBIX L. NM60 U Te 1 apyrve AaHHble (T. e. 4oNYCTUMble
3HauyeHus 26 unm 50 6ainToB).

Tab6bnuuya 17— dopmar 3anucu tuna 1

OnvHa. [lonyctumoe 3Ha-
Mone Craryc OnucaHve GaiiT Tvn faHHbIX Yenme Mprmep

1 M Twvn 1 uint 1 1

2 M MpucyTcTBylOWME pac- 1 YnakoBaHHoe 6u- 0x01. 0x02. 0x03 0x01
npegenexHus ToBOE Mnone

3 (0] Yucno cpaBHeHU «ca- 4 uint [0.232- 1) 40000
MO3BaHLeB»

4 Monoxexne pacnpege- 10 Moatuna (3:1;2.998)
NIeHNs «camo3BaHLEeB»

5 MacwTtab pacnpegene- 10 Mogtun A (34: 1:0.308)
HMSA «CamMo3BaHLeB»

6 (0] Yucno cpaBHeHuWit nog- 4 uint (0.232- 1) 240
NIVHHBIX NN,

7 PacnonoxeHve pac- 10 Moatun A (3: 1:8,310)
npefeneHns  NOANNH-
HbIX NNL,

8 MacwTtab pacnpepene- 10 Moatmn A (34: 1:1.406)

HNA NOANUNHHbIX NnL
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8.2.3 Tun

Tvn 3anucu Tuna 1 go/mkeH 6biTe 1 1 XxpaHuTbes B 1 GaiiTe.

8.2.4 MpucyTcTBYylOWME pacnpefesneHns

Pacnpegenenus, npucyTcTByOWMe B 3anMcu Tuna 1, AO/MKHbI 6bITb 3anucaHbl B 6utax nonsa «MpucyT-
CTBYIOLLME pacnpeseneHuns».

8.2.5 Yucno cpaBHeHUli «camo3BaHLEeB»

Yucno cpaBHEHWiA, NCNOb3yeMbIX NMPU BbIYUCIEHUN CTATUCTUYECKMX Pe3y/bTaToB CPaBHEHWSA «CaMo-
3BaHLEB». AO/DKHO ObITb 3anucaHo B nosie «4ncno cpaBHEHNR».

8.2.6 MNonoxeHne pacnpegeneHna «caMmo3BaHLUeB»

Mone «MopTvn A», MpW HaMyMK, JOMKHO COAEpXaTb BWA. MPOMCXOXAEHWE N 3HaYeHue napameTpa
NONIOXEHUA pacnpefeneHusi pesynbTaToB CPABHEHUS «CaMO3BaHLEB». 3a 3TUM 3HAYEHWEM, MPU HaNuuw,
[oMmKHa cnefosaTb MHopMauus o maclwtabe, onncaHHom B 8.2.7.

MpumeyaHue — ECnu3To Llenecoo6pasHo, TO CXEMA HOpMaM3aLmun IMOXeT BKIKOYaTb B CE6GS TONbKO NEPeHoC
(6e3 macwTabrpoBaHnsa); B 3TOM c/lyyae napameTp MaclwTtaba, onucaHHblii B 8.2.7, 6yget 1.

8.2.7 MacwTab pacnpefeneHns «camo3BaHL0B»

Mone «MoATun A», NpU Ha;nMuuK, JOMKHO COAepXaTb BUf, MPOMUCXOXAEHVWEe W 3HavyeHue napamerpa
mMaclwTaba pacnpejenieHns pesybTatoB CPaBHEHUS «CamMO3BaHLEB».

8.2.8 Uncno cpaBHEHU NOANUHHbIX NUL,

Yucno cpaBHeHW, NCNOMb3YeMbIX NPU BbIYMCIEHUN CTATUCTUYECKUX PEe3y/bTaToB CpaBHEHUS MOAJIH-
HbIX /1ML, AO/DKHO ObITh 3anMcaHo B nosie «4ucno cpaBHeHWR».

8.2.9 MNonoxeHne pacnpegeneHna NOAANHHbLIX NuL,

Mone «MopTvn A», NpU HaU4MK, JOMKHO CoAepXaTb BWA, NMPOUCXOXAEHNE N 3HAYEeHWe napameTpa
MoJIOXEeHUA pacnpefesieHns pesynbTaToB CPaBHEHUSA MOAMMHHBLIX /L. 3a 3TUM 3HAYeHWeM, NPU Hanuuw,
JoMmKHa cnefosaTb UHGOpMaumsa o macwTtabe, onucaHHom B 8.2.10.

8.2.10 MacwTab pacnpofoneHns NoAMANHHbIX nL,

Mone «MogTn A», NpU HaUYUK, JO/MKHO COAEepXaTb BUA, MPOUCXOXAEHME W 3HAYeHue napameTpa
maclwTaba pacnpefeneHuns pesynibTatoB CpaBHEHUSA MOAMHHBIX MWL,

8.3 lMpumoHeHno (cnpaBO4HO)

MycTb AaHo ABe 3anucy Tuna 1, ogHa M3 KOTOPbIX NMOJlyyeHa OT MOACUCTEMbl CPABHEHUS OTNeyaTkoB
nansues {A), a Apyras u3 NoACUCTEMbI CPaBHEHUS PajyXHbIX 060/04ek rna3 (B). B aTom cnyyae o6beau-
HEHVE Ha YPOBHE Pe3y/ibTaToB CPaBHEHUS MOXET 6biTb MPeACTaB/EHO B BUAE CYMMbl Z-HOPMAsIMI0BaAHHbIX
pe3ynbTaToB CPaBHEHUS Kak:

s =(a- amean)/asigma ¢ (b- bmeanVbsigma,

roe a — HeobpaboTaHHbIV pe3ynbTaTr CpaBHEHUS, MOJYYEHHbI OT NOACUCTEMbI CPaBHEHUS OTNEYATKOB NaslbLEes;
b — HeobpaboTaHHbI pe3ynbTar CpaBHEHWUSA, NOYYEHHbIA OT MOACUCTEMbI CPaBHEHUS pPafyXHbIX 060-
novex rnas;
amean — oOLeHKa cpefHero 3HayeHus pesy/ibTaToB CPaBHEHUA «CaMO3BaHLEB», NOSyYEeHHbIX OT MoAcu-
CTeMbl CpaBHeHuA 4;
asigma — oueHKa CTaHAapPTHOrO OTK/IOHEHUS Pe3y/bTaTOB CPaBHEHUS «CaMO3BaHLEB», NOMyYEeHHbIX OT
noAcucTembl cpaBHeHus 4,
bmean — oueHka cpefiHero 3HayeHUs1 pe3ynbTaToB CPABHEHUA «CaMO3BaHLEB», NOJyYEeHHbIX OT MOACK-
CTeMbl CpaBHeHUs B.
bsigma — oueHKa cTaHAAPTHOTO OTK/IOHEHUS Pe3y/bTaToOB CPaBHEHUA «CaMO3BaHLEB», MNOyYEHHbIX OT
noAcucTemb! cpasHeHus B.

9 3anucb TMna 2

9.1 HasHauyeHue

3anuch TMNa 2 Ao/KHa cofepxatb YHKLMI0 pacnpefenieHns O4HOTo Wy 06oux pacnpegeneHuii pe-
3yNbTATOB CPABHEHUS «CaMO3BaHLIEB» U NOA/IMHHBIX 1L, Ecnn npucyTcTByOT 06a pacnpegenexus, pacnpe-
[leneHne «CcaMo3BaHLEB» [O/KHO NpeALWecTBOBaTL pacnpeaeneHunio NoaANHHbIX L.
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MpumevaHunsa

1 Mpumepbl PP nprBefeHsbl B NPUAOXeEHUN A.

2 Moaynv o6beanHeHuns, Tpebyowmne Hanmuua ®JIPB. MOryT oLeHnTb NX NyTeM YNC/TEHHOTO AnddepeHLnpoBaHmns
®P Tun 2 nsHavyanbHO He BkIOYaeT B ce6s PIPB n3-3a He06X0ANMOCTN yKasaHusa uHTepsana.

3 Ecnu P(x) o603HavaeT ®P. TO ee 3HauYeHne AN pesy/bTaTa CpaBHEHUS «a», BKKOYAET B ce65 NOMCK pesynbrara
CpaBHEHUs1 «a» B CTPYKTYpe AaHHbIX IByMEpPHOro maccusa noatuna B. 3To moxeT 6bITb peann3oBaHo C NOMOLLbIO 4BO-
MYHOTO NoVcKa NepBoro BekTopa AN 06HapyxeHns nHaekca / 4na nirepsana x,., Sa < X, Takum 06pasom, 4To ANA nony-
YeHUs 3HaveHns FA(3) MoxeT ObITb NCNOb30BaHa MHTepnonsaunua mexay A(xum ) u Fix,).

9.2 ®dopwmar

9.2.1 MNMoaaepxnsaemble TUNbI faHHbIX — noaTun B

MoaTnn B ABnaeTcsa CTPyKTypoli ANs ANCKPeTHbIX 06pa3L0B BelWwecTBeHHON O4HOMEPHOW pyHKLUK. OH
ycTaHaBnuBaeT Tabnuuy novcka nyTem BKAOYEHUS ABYX MACCUBOB OAWHAKOBOW ANWHbI N. 3HAYEHUSI X W 3HA-
yeHua f(x). 3HauYeHNA copTMPYOTCA NO X B nopsgke Bo3pacTtaHusa. Takum obpasom.

1) ecnwu /- anemeHT NepBOro BekTopa x>t Toraa /-ii anemeHT BTOporo Bektopa /Li);

2)x, Sx(Sxwgagna/=1..N.

dopmaT fOMKEH COOTBETCTBOBAaTb TpeboBaHUAM, NpuBeAeHHbIM B Tabnuue 18.

9.2.2 OnpepgeneHne

dopmaT 3anucy Tuna 2 fo/KEeH COOTBETCTBOBaThH Tpe6oBaHMsAM Ta6nuubl 19. loNXHbl 6bITb NpefcTaB-
NeHbl faHHble NM60 «camo3BaHLUeB», NM60 NOAMNNHHbLIX NUL, NGO 1 Te N ApyrMe AaHHble [T. e. gonycTuMble
3HayeHus (13 ¢ 16/V) 6aiiToB nnm (24 + 32N) 6aiiToB].

Tab6bnunuya 18— dopmar nogtvna B

Mone Craryc Onvcaxve p'g;';f Tun faHHbIX [JonycTmoe 3HaueHne Mpumep

1 M Bug napameTtpa 1 uint 96 96 (OP)

2 M MpoucxoxpaeHune 1 uint 0—3 1
napameTpa

3 M MpepBaputensHas 1 uint 01 0
Hopmanusaums

4 M Yuncno cpaBHeHuU 4 uint [0.232- 1] 1.5-109

5 M Uncno  anemeHToB 4 uint OsNS 232-1 800
N

6 M N 3HaueHuin x 8N double [vnana3oH neicteu-  (0.2:0.4; 0.8)

TENIbHbIX 4Yucen [fBOiA-
HOIi TOYHOCTU

7 M N 3HaueHuit f[x) 8N double [Avnana3oH nencTeun- (7:-4; -1)
TENbHbIX 4YNCEN ABOWA-
HOI TOYHOCTU

Ta6bnunya 19— dopmat 3anucu Tuna 2

Mone Crartyc OnucaHve 'D'"”f'a' Tvn AaHHbIX Honycrumoe Mpumep
GaviT 3HaveHve

1 M Tun 1 Uint 2 2

2 M MpucyTcTByowme pacnpe- 1 YnakoBaHHoe 6u- 0x01 - 0x03 0x01
fenexus ToBOE none

3 (0] Pacnpegenenne  «camo- 11 + 16W Mogtvn B TpebyeTtcs
3BaHLEB» 0fiHO Unn 063

4 o Pacnpegenenve nognuuH- 11 + 16W MoaTtun B
HbIX NL,

13
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MpumevaHnsa

1 3HauyeHne N B nonsx «AnunHa» ato ymucno nap [x. F(x)].

2 3HaveHus, cogepxalinecsa B 3anucu noatuna B gns ogHoro u3 pacnpegeneHuii (Hanpumep, «CaMo3BaHLEeB»),
Kak NpaBuio, Nofy4YeHbl amnmpuyeckn. Ecnm n3BecTHo nexaliee B OCHOBe pacnpefesieHne, 3HayeHuss MoryT 6biTb 06-
pasuamu n3BecTHbix ®P. 1519 HopMasibHOTO pacnpegesneHns ®P = 0,5(1 + erf(x/\2)), rae erf — nHTerpan BeposTHOCTU.

9.2.3 Tun

Twvn 3anucu Tuna 2 fo/mKeH 6bITb 2 U XpaHuTbes B 1 GaviTe.

9.2.4 MpucyTcTBylOUWMNE pacnpeneneHms

PacnpegeneHnvs, npucyTcTBylolmMe B 3aNncK Tna 2. JO/KHbI OblTb 3anucaHbl B 6utax nons «rpucyT-
CTBYIOLLME pacnpefeneHns».

9.2.5 PacnpofosnioHne «camo3BaHUEB»

Mone «MoaTvn 6», NpW HanMyuMu, AOMKHO cofepxaTb ®P pe3ynbTaToB CpaBHEHWA «CaMO3BaHLEB».
Mone fOMKHO cofepXaTb MOHOTOHHO BO3pacTalLive JaHHble.

9.2.6 PacnpepeneHune NOA/TNHHBIX NUL,

Mone «MoaTun 6». NpU HanMuuK, JOMKHO cofepxaTb ®P pesynbTaToB CPaBHEHUSI NOAMHHBIX NN,
Mone fOMKHO cofepXaTb MOHOTOHHO BO3pacTalLive gaHHble.

9.3 NMpumeHeHne (cnpaBoOYHO)

MycTb AaHo ABe 3anucy TWna 2. oAHa M3 KOTOPbIX MOJlydyeHa OT MOACUCTEMbl CPABHEHUS OTNeYaTkoB
nanbues (A), a apyras U3 NoAcUCTEMbI CPaBHEHUA pafyXHbIX 060/104ek a3 (B). B aTom cnyyae o6beauHe-
HUe Ha YPOBHe pe3ys/ibTaToB CPABHEHUSI MOXET 6biTb NPEACTAB/EHO Kak:

s =- log (M'A@)JINA®@)) - log (MB(b)INB(b)).

rae a — HeobpaboTaHHbIN pe3ynibTaT CPaBHEHWUS, NOJTyYEeHHbI OT NOACUCTEMbI CPABHEHWUA OTNeYaTKoB Nasib-
Les:
b — HeobpaboTaHHbIN pe3ynbTar cpaBHEHWUSA, NOJyYEHHbI OT NOACUCTEMbI CPaBHEHUS PafyXHbIX 060-
noyek rnas;
MA — ®IPB pe3ynbtatoB cCpaBHEHUS MOA/IMHHBIX UL, BbIYMC/IEHHAA Kak YyMcneHHas npoussogHas P
pe3ynibTaToB CpaBHEHUA MOAJIMHHbLIX NINL, NONYYEHHbIX OT NOACUCTEMbI CPaBHEHUSA A:
MA — OTIPB pe3ynibTatoB CpaBHEHUA «CaMO3BaHLEB», BblYNC/IEHHAA KaK YncneHHaa npoussogHas ®P
pesynbTaToB CPaBHEHWUA «CaMO3BaHLEeB», MOJTyYEHHbIX OT MOACUCTEMbI CpaBHEHUA A.
M B — ®IPB pe3ynbtatoB CpaBHEHUA MOA/IMHHBLIX UL, BbIYMC/IEHHAA Kak yMcneHHas npoussogHas ®P
pesynbTaToB CPpaBHEHWS MNOAJIMHHbIX /IL, NOSyYEHHbIX OT NOACUCTEMbI CpaBHEHUs B;
JTB — ®IPB pe3ynLTatoB cpaBHEHUA «CamMO3BaHLEB», BblYMCNEHHAA KaK yncneHHasa npoussogHaa ®P
pes3ynbTaToB CPaBHEHUA «CaMO3BaHLEB», MOJIyYEHHbIX OT MOACUCTEMbI CPaBHEHUSA B.

MpumeyaHunsa

1 3ta chopmyna nogpo6Ho paccmoTtpeHra B (7) u MCO/M3IK TO 24722: 2007. npunoxeHue A [3].

2 ®MPB «camMo3BaHLeB» /15 CUCTEMbI PafyXHO 060/104kM rNas3a onnucaHa B 3aMkHyTol opme B (4). PP npega-
cTaBnana 6bl o060 HenosHy 6eTa-hyHKLMI0 (OT CyMMbl ABYY/IEHOB) 1 6blsia 6bl 3anucaHa kak nMetrowas nponcxox-
neHne 3 (cM. 7.3). OHa 6blna 6bl BK/IOYEHA B 3aNyCb TUMNA 2 C NMOMOLLbI0 COOTBETCTBYHLLEN (T. €. 4OCTATOYHO TOYHOIA)
BbIGOPKM.

10 3anuckb TUna 3

10.1 HasHaueHue

3anuck TMNa 3 fo/mkHa cofepxartb (MYHKUWIO pacnpegesieHns ogHOro unvM oboux pacnpegeneHuii pe-
3yNbTaTOB CPaBHEHNS «camo3BaHLEeB» W MOAMHHbLIX vy, Ecnv npucyTcTBylOT 06a pacnpegeneHus, pacnpe-
feneHve «camMo3BaHLEeB» [0/IXKHO NpejlecTBoBaTb pacnpefeseHnio «Nof/IMHHBIX ULy, 3anncb UCNonb3yeT
npeAcTaBfeHNE Ha OCHOBE 6-cnnaiiHa mapHbIX 3/1eMeHToB (X, F(x)) 3anucu TMna 2 u, Kak npasuno, Bblync-
NSeTCA Ha OCHOBE 3TMX AaHHbIX. JTa 3anucb sBNseTcs 60see KOMNAKTHOW anbTepHATUBON 3anucu Tvna 2
M ucnosb3yeTcs, korga ymcnio nap (X, F(x)) cnvwkom 6onblwoe gns 3anucy tuna 2. 6-cnialii 4oskeH 6bIiTb
paccuMtaH B COOTBETCTBUM C a/irOpUTMOM, npuBefeHHbIM B (5). CTeneHb 6-cnialiHa Ao/kKHa paBHATbLCA 3
(T. B. O6bITb KyGUYECKOIA).
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10.2 ®dopmar

10.2.1 MNopgpepxusBaemble TUNbI AaHHbIX — noaTun C

MopTun C aBnseTca CTPYKTYypoi Ana KoahdhuLMeHTOB 1 BEPLUNH NpeacTaBieHns OYHKLMN Ha OCHOBE
6-cnnaiiHa. CnnaiiH BbluMCNAETCA HA OCHOBE N ToYek fJaHHbIX npu ycnosum, 4to N « n, rge N — umcno
BEPLUMH (3HauYeHuii pe3ysbTaToB cpaBHeHUs). Pe3ynbTaTtom ABseTcs Habop KO3h(ULNEHTOB AN BEPLUMH.
CnnaliH BbluMCNAETCA C UCMO/Ib30BAHMEM METofa MUHUMM3aUMW HAaUMEHbLUMX KBaLpaTOB C IMHEWHbIMU
orpaHuyeHuamu. Pesynbtatom sensetca dyHkuus O(N), rae N BbicTynaeT B kayecTBe mapameTpa «TOYHO-
cTu». dopmart Ao/HKeH COOTBETCTBOBaTL TPe6oBaHUAM, NpuBeAeHHbIM B Tabnuue 20.

Ta6nunya 20— dopmat nogtuna C

Mone Cratyc OnucaHve .Clna a. Tun gaHHbIX [Jonyclumoe 3HaveHve Mpumep
1 M Bup napameTpa 1 uint 97
2 M MpoucxoxpeHune f uint 0.1,2.3
napameTpa
3 M MpepBaputenbHasn 1 uint 0.1 0
HopManusaums
4 M Yucno cpaBHeHWiA N 4 uint (0.232-1] 1.5-109
5 M CTeneHb cnnaiHa K 1 uint 1 SKS 255 3
6 M Yucno sepwuH N 4 uint 1S/VS232-1 100
7 M BeplyHHble 3Haue- 8N double [OvanasoH geicTBuTeb-
Hua X HbIX YnCen ABOWHON TouY-
HOCTV
8 M KoathchnymeHTsl 8C (cm. double [inanasoH feliicTBUTENb-
npvmeuva- HbIX YMCen ABOWHOI TOu-
Hue 2) HOCTK

MpumeuvaHunsn

1 OTa cTpyKTypa noAxoAuT ANsA cnnaiiHa, onucaHHoto B [5].

2 Yucno koadhumuymnerntos coctaBnsgetr C = N - K - 1. [lna cnnaitHa ky6uyeckoii ctenenn K = 3. Pasmep 3anucu
BEPLUUHBI U YacTu KoahuuneHToB ByaeT MeHbLe, Yem N nap (X. F(x)) 3anvucu noaTvna B npu N + C< 2n. Takum o6pa-
30M. Anst K = 3 npoctpaHcTBO GyaeT coxpaHeHo npu N < n - 2. MpuMeHeHne cnnaiiHa aBnaseTca 3 PekTUBHbIM, Tak Kak
MOryT 6bITb MUCNOMIb30BaHbI MHOTVME BEPLUMHbLI, MeHbLUNE, YeM TOUKM JaHHbIX, NPV COXPaHeHWN TOYHOCTW MHTepnonsauun.
MpoaykT, ccblnalowmniics Ha 3annchb, JOMKEH onpeAennTb COOTBETCTBYIOWee 3HavYeHne ans N.

3 «[lonycTuMble 3HaYeHus» ABNAIOTCA 34ecb o6wwumMun. Korga ucnonbsyetcsa ak3emnnsap nogtuna C. Hanpumep B
3anucy Tuna 3 (cMm. 10). cteneHb K = 3.

10.2.2 OnpepeneHHo

dopmart 3anuncy Trna 3 o/mKeH COOTBETCTBOBATL TpeboBaHuAM Tabnuubl 21. JomkHbl 6bITe NpeacTas-
NeHbl faHHble 60 «camo3BaHLUEeB», MM60 NOAMNHHBIX NnL,. 160 1 Te u Apyrue AaHHble (T. e. JoNyCTUMble
3HauveHus (16A/- 18) 6antos unm (32W- 38) 6aiitos].

Ta6nwunya 21 — dopmart 3anucy Tuna 3

o [Lonyctumoe
Mone Craryc OnvcaHve [nwHa, 6ait Tvin JaHHbIX SHAYCHIE Mpumep

1 M Tvn 1 vint 3 3

2 M MpucyTcTByloWMe pac- 1 YnakoBaHHoe 6u-  0x01 — 0x03  0x01
npegenexus TOBOE rnone

3 (o] Pacnpepenenne «ca- 12 + 8/V+ 8(W— TMogTtun C K=3 TpebyeTcs
MO3BaHLieB» -4) 0AHO unn oba

4 o] PacnpegeneHne noa- 12 + 8/V+ 8{W- Moatmn C K=3
JINHHBIX NN, -4)
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MpumevaHnsa

1 MNepsas npoussoAHas npefcrasneHns ®P Ha oCHOBe cnsaliHa cama aBnseTca cnnaiHoMm. OHa npejcTaBnseT co-
6011 ®MPB. OHa HenpepbiBHA ANS BCex X. YpaBHeHue (4) B [5] npeacTaBnseT co6oit hopmMyny Ans Npou3BOLHON.

2 OAHUM 13 TpeboBaHWi HAaCToALLero cTaHjapTa ABAETCA UCNOIb30BaHNE SINHEHbIX OFrPAHNYEHUI, YKa3aHHbIX B
[53, ana obecneyeHMss MOHOTOHHOCTU cnnaiiHa.

3 B-cnnaiiH, kak npaBuio, He paBeH UCXOAHbIM AaHHbIM B BepLUNHaXx, I. e. cnaaiH (XY) ®Fix,).

4 Kybuyeckas yHKLNSA UMeeT o0CTaTOUYHO BbICOKYIO CTeneHb 415 obecneyeHns TOYHOR MHTepnonauun.

5 B-cnnaiiH siBnsetcs 6onee TOYHbIM NpeacTaBiieHnem YHKUUM, YeM criaxunsaHne N BEPLIUH, T. K. OH BblYMCAS-
eTca no n todkam npun» N.

6 B npunoxexnun D npuBeaeH kog C ++ AN oueHky PyHKLUKU cnnaiHa.

10.2.3 Tun

Tun 3anucu Tna 3 go/mkeH 6biTb 3 1 XpaHuTbest B 1 Galite.

10.2.4 MpucyTcTBYOLWMNE pacnpeaeneHns

PacnpefeneHnvs, npucyTcTBylolme B 3anMcn Trna 2. Jo/kHbl OblTb 3anucaHsl B 6utax nons «rpucyT-
CTBYlOLME pacnpeaeneHuns».

10.2.5 PacnpepeneHune «caMo3BaHLEB»

Mone «MogTtun C», npu Ha/Muun, JO/MKHO cofepxartb ®P pesynbTatoB CpaBHEHUSA «CamMO3BaHLEB».
Mone fomkHO cogepxaTb MOHOTOHHO BO3pacTaloLMe faHHble.

10.2.6 PacnpepgeneHune nognnNHHbIX NnL,

Mone «Moatun 6», NpU HanAMuuK, JOJHKHO cofepxaTb ®P pesynbTatoB CPaBHEHUS MOA/IMHHBIX NNL,.
Mone fomkHO cogepxaTb MOHOTOHHO BO3pacTaloLMe faHHble.
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MpunoxeHune A
(cnpaBoyHoE)

O6uwure NoNoXeHNsa JOKyMeHTa

A.1 O6uime NoNoOXeHUs

HacTtosiwuii ctaHpapT onpegensiet 3annce ®OJ, ANst XpaHEHUA CTATUCTUYECKUX faHHbIX Pe3yNbTaToB CPaBHEHUS,
NOlyYeHHbIX OT BOMETPUYECKNX NoACMcTeM cpaBHeHUs. B pasgene 6 paccmoTpeHa CTpykTypa 3anucu u onpegeneH 06-
Wit 3aronosok ®O[1. Kak nokasaHo B Tabnuue A.1, 3anncb MOXET cofepxaTtb TPU TUNa faHHbIX, KOTOPbIEe OnpeaesieHbl
B pasgenax 8— 10. 3TK Tunbl MMEIOT HeKOTOpble 06LLNe 3N1eMeHTbl, KOTOpble NpeAcTaBfieHbl B pasgene 7. MNpunoxeHune
MOXeT NponIMpoBaTh HACTOSLWIA CTAaHAAPT NyTEM Bbi30Ba OAHOMO U3 TPEeX TUMOB W OrPaHNYeHNs ero fONOMHUTENIbHOTo
cofepxaHus.

Tab6bnunya Al — TakcoHomus Tunos ®O[

MpesycMoTpeHHoe NpuMeHe-

MprMep HopMaIM3aLmn pesy nbTaros

Tvn YpoBeHb OnvcaHne
Hue cpaBHeHus
1 PesynbTat [MapameTtpsl nono- fMoapepxka n6oii yHkunn MacwTabuposaHue, gocTuraemoe ny-
cpaBHeHus XeHnsa u  macwTaba MacwTabupoBaHus, KoTopas TeMm UCMOo/b30BaHUs OfHOro waun 6o-
ogHoro unum 6onee uCnonb3yeT TOMbKO Mapame- Jee pacnpegeneHuii, T.e.
pacnpefeneHuii nof- TPbl MOMIOXEHUA U MaclwTaba y=(x-m l)lsl,
NIMHHBIX UL, 1 «camo- pacnpegeneHunii rae nmus,- cpefHee 3HaYeHne 1 CTaH-
3BaHLEB» flapTHOe OTK/IOHEeHUWe pacnpejeneHus
«CcamMo3BaHLEeB» COOTBETCTBEHHO
2 Pesynbtatr O®P ogHoro unm 60- BbinonHeHne nwboii onepa- MacwTtabupoBaHue nyTeM WCMO/b30-
cpaBHeHus nee pacnpefeneHvnii uMu MacwTabupoBaHWA Ha BaHWA pacnpejeneHus «camo3BaH-
NOA/IMHHBIX TN N «Ca- OCHOBE MOJIHOW WHopMauun  Les»
MO3BaHLeB» 0 pacnpegeneHun Y = Nfix),
roe W/x) — ®P «camo3BaHLeB» 6e3
yuyeTa oueHku BJIC nogcuctemsl cpas-
HeHus
3 Pe3ynbTaTt B-cnnailH annpokcu- BbinonHeHue 6ol onepa- Kak gna tuna 2
CpaBHeHusA mMauua yHKUMM pac- LMW mMacTabupoBaHus  Ha

npegenenus Tuna 2 OCHOBE MONHOI MHGopmaLum

0 pacnpegeneHnu

A.2 Bbi6op TMNoB

Monb3oBaTtenam HacToslero ctaHgapTa ciegyeT OTMETUTb, YTO TUN 1, 6yAyun o4eHb KOMNaKTHbIM, NoAfepXunBaeT
TO/IbKO pyAVMEHTapHble MeToAbl 06beANHEHNA Ha YPOBHE pe3y/ibTaToB CPpaBHEHUS. ANbTepHaTUBON ABNSIETCA NCNO/b30-
BaHVe TUNOB 2 1 3. KOTOPbIe MOIHOCTLIO KOAWUPYIOT pacnpejeneHne pesynbTaToB CpaBHEHNA 1 CNOCO6HbI NOAAEepPXUBaTb
[0CTaTOYHO C/I0XHbIE CXeMbl 06 beMHEHNA. DTUM TUNam JO/HKHO OTAaBaTbCA NPeAnoYTEeHNE NPy UCMONb30BaHUN B CUY
BO3MOXHOCTUN JOCTWXEHNS 60/1ee BbICOKON TOYHOCTH.

YTto kacaetcsa TMnos 2 u 3. criefyeT OTMETUTbL, YTO 3anucb Tuna 3 nosyyaeTcs No CyTU Ha OCHOBE AaHHbIX 3anu-
cn Tuna 2 u aABnseTcs ee PYHKUMOHANbHbIM 3KBUBaSIEHTHOM. Bbiuncnenne 3anucu tuna 3. Kak npasuio, AO/HKHO BbiTh
napameTpu3oBaHO A5 NosyyeHns 6osiee KOMNAaKTHbIX Pe3ynbTaToB MO CPaBHEHWIO € 3anucblo Tuna 2. Tun 3. ¢ Apyroi
CTOPOHbI, TpebyeT NCNONb30BAHUA YNC/TIEHHOrO MeToAa ANA BblUMC/AEHWUA NpeAcTaB/eHns cnnaiiHa. XoTa B HacToswem
cTaHfapTe He NpuBeAEH UCXOAHbIA kof AnsA Tna 3. Tmn 3 Ucnosib3oBaTb NpeanoYTUTENbHEE, YeM TUM 2. B CUJTy €r0 KOM-
MakTHOCTK.

A.3 CoBMECTUMOCTb TUMNOB

B3aumogeiicteme B pamkax ®OJ] 0OTHOCMTCS K UCMO/Ib30BaHMIO C MOMOLLbIO MOAYNA 06beAVHEHNS, HanpuMep 3anu-
cu Tuna 3 ot pa3paboTumka A COBMECTHO C 3anucbio Tuna 2 oT paspaboTuvka B. Monb3oBaTensMm HacTosWwero ctaHgapra
cneayet o6paTuTb BHUMaHWe, YTO TUN 1 orpaHMYeHHO COBMECTUM C camMuMm coboii n ¢ apyrumu Tunamu. Hanpumep, 3a-
nuch Tuna 1, cogepxatias MHopmaLmio o cpeHeM 3HauyeHn 1 CTaHAapTHOM OTK/I0HeHMK, ByeT npeAcTaBNsaTb Xyawve
XapaKkTepuCTVKV MPU MCMNOIb30BaHUM COBMECTHO C 3anucblo Tnna 1. cogepxatleii nHpopmauuio o megnaHe n MegnaHHoM
a6CcoNTHOM OTK/IOHEHMU. KpoMe Toro, B3aumogelictBue tuna 1 c Tunamm 2 u 3 3aTpygHeHo. B Tex cnyuyasx, korga B
MoAynb 06beANHEHUS NOCTynaloT 3anucy Tuna 1 v Tuna 2, COBMeCTUMOCTb MOXeT 6bITb AOCTUTHYTa ABYMS cnocobamu:
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- €Noco6 C NOHWXEHNEM TOYHOCTU 3aK/04AETCS B BbIYNC/IEHUM CTATUCTUYECKNX faHHbIX 3anuceil Tuna 1 Ha ocHoBe
AaHHbIX TUna 2. Hanpumep, megvnaHa — 310 50-ii nepueHTWNb, U CpefjHee 3HauyeHne MOXeT ObiTb OLLEHEHO NyTeM Bbl-
60pKu:

- cNoco6 C NoBbILEHNEM TOYHOCTM 3ak/Ilo4aeTcs B NOCTPOEHMM 3anucy Tuna 2 unm 3 Ha ocHose 3anucu Tuna 1 npu
HanMuuu nNpeanosioxeHust o chopme pacnpegeneHus (Hanpumep, HopMasibHOE), a 3aTeM napameTpu3aLuy C NOMOLLbIO
napameTpoB NOMOXeHUsi 1 maclwTtaba Tuna 1.

Mcnonb3oBaTb NpuBefAeHHble cnocobbl He pekomeHAyeTcst. OHM MOTYT MPUMEHSITLCSA TOSIbKO B TOM cC/ydyae, Koraa
AaHHble Tvna 2 nnn 3 HeAOCTYMHbI. [0 3TUM NpUYMHAM NOMb30BaTENAM HACTOATENIbHO peKoMeHAyeTcs NpouamposaTb
HaCTOAWMIA cTaHAapT A0 ero MCnosib3oBaHusl. ATO 03HAYaeT, YTO AO/MKEH BbiTb cChOPMUPOBAH OPULMANIbHbLIA AOKYMEHT,
KOTOpbIil BK/IlOYaeT B cebsi TpeboBaHue, 4TO BCe pa3paboTumki AoMKHbI 0becneunsatb, Hanpumep, 4To6bl 3annch TMna 2
cofepxana pacnpefefieHne Kak «caMo3BaHLEB», TakK W NMOA/UHHbIX L. JOKYMEHT MOXET 6bITb (hopMasbHbIM npodaii-
NIOM. UK AOKYMEHTOM C TpeboBaHMNAMMN (TEXHUYEeCKoe 3ajaHne), uan Kakum-1m6o Apyrum obssatesibHbiM PyKOBOACTBOM.

Monb3oBaTtenu Takke JO/MKHbI NPeAoCTaBUTL aBTOPY Npodiaiibl ANS NOALEPXKKM NEepexoAa ¢ OAHOT0 NPoAykTa Ha
Apyroii. B Takom npodpaiine 6yaeT cogepxartbcsi, Hanpumep, TpeboBaHve, YTO6bI pa3paboTynkn obecneymBanmn kak 6u-
6110TeKy anropuTMOB CPaBHEHMWS, TakK 1 COOTBETCTBYIOLLYIO 3anuch Tuna 3 popmarta 06beANHEHNS faHHbIX MOAMHHBIX
NN, U «CamMo3BaHLeB».

A.4 PacwunpaeMocTb

HacToswmii cTaHAapT ABNAETCS pacluypseMbiM. B YacTHOCTH, Npu NnepecMoTpe B CTaHAAPT MOTYT 6GbiTb BK/OYEHbI
Apyrve TUNM3NpoBaHHbIe 3anucu. ITU 3annucu AOKHbI ycTaHaBIMBaTh hopmaThl ANS NOAAEPXKKN HOBbIX, aflbTepPHATUB-
HbIX 1 60N1ee CMOXHbIX NPOLLECCOB 06beANHEHUSI (BO3MOXHO, Hanpumep, Ha OCHOBE COBMECTHbIX MIOTHOCTEW BEepPOSTHO-
cTeil) UK pasnuyHbIX NPUNOXEHW (Hanpumep, AN caydaiiHoro o6beauHeHus [8)).

A.5 KauecTBo /18 o6ecneyeHuns o6beguHeHus

CTraHfapTHblii ®OJ] He BKOYAET 3anucb ANA CTATUCTUYECKUX AAHHbIX Pe3ynbTaToOB CPaBHEHWS, 3aBUCSLLUX OT
n3MepeHuii kayecTsa bromeTpuyeckmnx o6pasuos (2]. OgHako cnegyeT OTMETUTb, YTO MOAY/Tb 06beANHEHNS, UHMLMaNN-
3upyemsblii 3anucsimm ®O/]. TeM He MeHee MOXeT UCMO0/Ib30BaTh 3HAUYEHUS kayecTBa GuomeTpuyecknx o6pasLoB Ha BXoje
Kak yacTb Kaxjoii nocnegytoueii onepaumm ob6begnHerns. Kpome Toro, 3Ha4eHuUsi kKayecTsa MOryT 6bITb UCNOb30BaHbI
pa3paboTyMKOM B npoliecce HavyasibHO NOAroTOBKM COGCTBEHHbIX 3anuceit PO/,
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Mpunoxexne B
(cnpaBoyHoE)

MpumMepbl yHKLUUI pacnpeaeneHns

B.1 O6wune nonoxeHns

Ha pucyhke B.1 nokasaHbl ABe (hyHKUUM pacnpefenieHns TUMOBbIX KOMMepYecknx 6UOMEeTpUYecKnx yCTpoWCTB
cpaBHeHUs. B kaxpom cnyyae Lwkana ocu abcumnce oTpaxaeT BHYTPEHHMIA xapakTep fexalleli B OCHOBe NOACUCTEMbI
cpaBHeHusl. 3HaueHus BepTuKanbHOI ocu pacnonaratTcs Ha oTpeske [0. 1]. CTyneHuaTble y4acTku asnsTca 3OP. rnag-
KMe NUHUN — Ky6udeckumu cnnainHamm PP 3PP npeactaBnsieT coboil, No onpegeneHnto, 010 pe3ynbTaTtoB cpaBHe-
HWA. MEHbLUMX UK paBHbIX abcuucce. MoaTomy cnnaliH NPOXoAMT Yepes BePLUMHbI «CTyneHel».

padhmk Ha pucyHke B.1 a) 6611 NOCTPOEH NyTeM BbluncneHns 44 nap (x. A(x)) Ha yuacTke 3HauyeHuit x [-1,54]. Mpa-
huK Ha pucyHke B.1 6) 6611 NOCTPOEH NyTEM BbluMcneHunidi 571 napbl (X, P(x)) Ha yyacTke 3HauveHwuid x [-1. 871]. AnuHHbIE
npasble yyacTku rpadmka He npefAcTaB/ieHbl, Tak Kak OHU BblAN aIMAMPUYECKN YcedeHbl 95 %-Holi KBaHTUMbIO A8 yA06-
cTBa MCNOMb30BaHus. [Najkme KpuBble NpeACcTaBNAlT co6ol pacnpegeneHus cniaitHa Tuna 3.

Vicnonb3oBaHne cnnainHoB Ha ocHoBe 3anuceii ®OJ, nogaepxunsaeT oueHKy @PP npy Npou3BOJbHbLIX 3HAYEHUSAX, B
TOM uucne:

- HeLesI04YNCNEHHbIX 3HAUYEHNAX;

- 3Ha4YeHusX 3a NpegenamMn paccMaTpMBaeMoro gnanasoHa;

- UHTerpasibHbIX 3HAYEHUAX, KOTOpble He Obl/In NOyYeHbl B UCXOAHOM obpasLe pe3y/ibTaToB CPaBHEHUS.

Ho ecnu nopgcmctema cpaBHeHWUA M3HaYanbHO NpefocTaBnseT TONbKO MHTerpasbHble pe3ynbTaTbl CPABHEHUA, TO
noyemy cnnaiH ABnAeTca akTyanbHbIM? B kayecTBe anbTepHaTUBbl MOXeT ObiTb MCNO/b30BaHa cnpaBoyHas Tabnuua gnsa
TMNa 2. HO OHa UMeeT HeJoCTaToK, KOTOpPbI 3akyaeTcs B ee 60/1bWOM pasMepe U OTCYTCTBUM BCeX BO3MOXHbIX LiesbIX
3Ha4YeHunii. 3To 06CTOATENLCTBO NOTPEOYET BbINOSIHEHNA UHTEPNONAUMM (MM 3KCTPanonauumn) B Moayne 06beguHeHUs.
®yHKUMS cnnaiiHa oueHnBaeT 3HaYeHUs 3a npefenamun nepeoHavanbHoOro uHTepsana kak 0 unu 1. Ecnn ®P 6blna Bblyunc-
neHa ¢ 60nblWKM HabopoM pe3ynbLTaTOB CPpaBHEHUS, TO ByayT HabnwgaTbcs 60see aKcTpemasibHble 3HaYeHns (6onblie
MakCUMyMa 1 MeHblle MUHUMYMa), 1 Torga ®P byfeT oueHnBaTbCs Mo-4pyromy.

Takvm 06pa3om, pekomeHayeTCcsa UCnob3oBaTb CnaaliH, T. K.:

- OH fIBNA€TCA UHTepnonsunen;

- nepsble ABa AunddepeHunana ABAAITCA HenpepbiBHbIMK (MOAAEPXMBAIOT MeTOAbl 0O6beANHEHUSA. KOTOpble OT
3TOro 3aBUCAT).

PucyHok B.1 — lMpumep ®P 1 ux npescraBneHnii Ha ocHoBe cniaiiHoB
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MpunoxeHne C
(cnpaBoyHoe)

Mcnonb3oBaHue npe,u,BapMTeanoﬁ HOpManu3aunnm naHHbIX

C.1 O6bwwne nonoxeHns

Mpeanonoxum, 4To GUOMeTpryeckas noAcucTemMa cpaBHeHUs BHYTpU cebsi npeobpasyeT Heo6paboTaHHbIe pe3sysb-
TaTbl CPABHEHUS TaK. YTO pe3y/ibTaTbl CPABHEHUA «CaMO3BaHLEB» HA BbIXO4E PaBHOMEPHO pacnpefesneHbl Ha oTpeske
(0. 1]. MoacucTema ByfeT BbINOMHATL BHYTPU ce6s npeobpasoBaHue, NPUMEHSISI HEKOTOpPble OLeHKU ®P «camo3BaHLeB»
K CBOVMM BHYTPEHHUM pe3y/ibTaTam CpaBHeHWsl. ATO NpakTUKa No yMo/4yaHuo ncnosb3oBaHa B BioAPI [1]. rae pesynbTatsl
CpaBHeHMs1 Ha CaMOM fie/le pacLeHUBaoTCs Kak BEPOSTHOCTb /TOXKHOTO COBNAaAeHuUs T. e.

5o00tpot ~ ~ ~ ~calbrabof/Sir«errat®

rae so<l, — pesynbTaT CpaBHEHMS Ha BbIXOAE;
smtoma  — BHYTPEHHWIi pe3ynbTaT CPaBHEHUS;
~calibrator — oueHka PP «camo3BaHLUeB», BbiCTynawwan B kayecTse yHKUUM KannbpoBKu.
PacnpegeneHne «camo3BaHLeB» UCMO/b3yeTca TakuM o6pa3oM, NOTOMY YTO CUMTAETCS, UTO OHO He YyBCTBUTEb-
HO K NU3MEHEHNSIM CBOICTB BbIOGOPKM, TaKUX Kak OKpyxawLlias cpefa v nonynsauus. 3ta cTabuibHOCTb pacnpegeneHns
«CcaMo03BaHLieB» NO3BOMAET OCYLECTBAATL HOPManu3auno pesynbTaToB CPaBHEHUS NOPTATUBHbIX KPOCC-NPUIOXKEHWA.

C.2 Mpumep

Ha npakTuke B pacnpegeneHun «caMo3BaHLeB» OyAeT NpUCyTCTBOBATb HEKOTOPOE U3MEHEHVEe B 3aBUCUMOCTH OT
npunoxexuin. Ha pucyrke C.1 a) nokasaHbl;

- ®P pe3ynbTaToB CPAaBHEHUSI «CaMO3BaHLEB», MOYYEHHbIX MyTEM CpaBHEHNS 06Pa3L,0B M3 KASIMGPOBOYHOIO MHO-
XecTBa M306paxeHuii;

- ®P pe3ynbTaTtoB CPaBHEHUSI «CaMO3BaHLEB», NOlyYEeHHbIX MyTEM CpaBHEHUS 06pa3L0B 13 HemepecekawLwerocs
MHOXeCTBa N306paxeHnii, CObpaHHbIX NPV Pas/InyHbIX YCI0BUSAX.

Mexay aTumn aBymsa ®P ecTb He6oNbluMe, HO 3Havalwme pasnuuna. ekt npeaBapuTenbLHON HopManusayum
[aHHbIX CMOAENUPOBaH Ha pucyHke C.1. rae nokasaHo, 4To nocne Hopmanusauum 1- /V{x). pacnpeaenexHve kanubpo-
BOYHOTO MHOXEeCTBa pe3y/NbTaToB CPaBHEHWUSI ABNAETCS pPaBHOMEpPHbIM (MO onpegeneHunio), Ho ®P 3akcnayaTauuoHHbIX
[aHHbIX HAXOAWUTCS BbILLE.

a) BEPXHUIA rpadin» — KasIMGPOBOYHOE MHOXECTBO; 6) BEpxHWIA rpachk —3KCnsyaTaLMoHHble JaHHbIE;
HWKHWI rpaduk- 3KCnyaTaunoHHbIE aanumbIC HVDKHUIA rpacivK  KausIMGPOBOYHOE MHOXECTBO

PucyHok C.1 — Mpumepbl ®P ¢ BHYTPEHHUMU pe3y/ibTaTaMu CPpaBHEHWS U NpefBapuTelbHO HOPMasIM30BaHHbIMU
pesynbTaTamn cpaBHeHus

MpumeyaHune — BJaHHOM NPUNOXEHUN HE PACCMOTPEHBI pe3ybTaTbl CPABHEHUS NOANHHBIX MWL, MOCKObKY
OHW ByfyT MMeTb pasHble pacnpegesieHnst U He 6yAyT PaBHOMEPHLIMU HU NPU HAMUYUK, HWA NPU OTCYTCTBUM Npeasapu-
TesIbHO HopManu3auum.
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C.3 MNepeposas npakTmka

Takum o6pa3om, MCMo/ib30BaHVe npeABapuTeslbHO HOPMann30BaHHbIX AaHHbIX CONPOBOXAAeTCA npeaynpexpe-
HMeM, 4TO (pakTnyeckas paBHOMEPHOCTb pacnpefeseHns npeasapuTeslbHO HOPMaNM30BaHHbIX Pe3y/1bTaToOB CPaBHEHUA
«CcaMo3BaHLeB» 3aBUCUT OT CTabuIbHOCTU pe3ynbTaToB cpaBHeHUs. O[] NnoAXOAUT K 3TOMY NyTeM onpejenieHns anb-
TepHaTUBHbIX hopMaToB A4/1s:

- NPON3BOJILHO pacnpefesieHHbIX pe3ynbTaToB CPaBHEHUS;

- NpeABapuTesIbHO HOPMa/IN30BaHHbIX Pe3ybTaToB CPaBHEHUSA, A1 KOTOPbIX pe3y/ibTaTbl CPaBHEHUS «CamMO3BaH-
LeB» Ka/nmobpylTca Takum ob6pa3omM, YTobbl 6bITb paBHOMEpPHbIMUK Ha oTpeske [0. 1].

Ecnu paspaboTtuunk o6ecneumsaet 3anucb PO/l. npefoCTaBNAOLWYO NpeBapuTe/IbHO HOPpMasiM30BaHHbIe pesyb-
TaTbl CpaBHeHWs, TO NoA 3TUM nojpasymeBaeTcs, YTO B npouecce (PYHKLUMOHNPOBAHUS PaBHOMEPHO pacnpefjefieHHble
pesynbTaTbl CPABHEHUSA «CaMO3BaHLEB» OyAyT peasn3oBbiBaTbCA B TeYEHME AIMTENbHOTO Nepuoja aKkcnayartauuu. Ecnm
pa3paboTumk obecneunsaeT 3anucu Tuna 2 unm 3 ¢ PP «camosBaHLeB», Torga 3asB/eHHble pe3ynbTaTbl CPaBHEHUA «ca-
MO3BaHL,eB». Npeobpa3oBaHHble C NOMOLLbIo 3TO ®P. Takke A0/KHbI ObITb PABHOMEPHbLIMU. PasHuLa B TOM. KTO BbINO-
HAEeT npeobpasoBaHue; pa3paboTurk N1 obecneynBaeT BbINOSIHEHWE NPeobpa3oBaHNs BHYTPU CUCTEMbI U N3HAYA/BLHO,
UK Npunoxexue (T. e. MHTerpatop). B no6om cnyyae paBHOMEPHOCTb pe3y/ibTaToB SIBNAETCA TeMOoii AN UCMbITaHWIA.

MprMep nepefoBoOii NPakTUKN — COHOP NPUIOXKEHNEM 3KCTTyaTalMOHHbIX pe3ybTaToB CPaBHEHNS «CamO3BaHLLEB»
1 chopmumpoBaHue 3anucu ®OJ, oTHOCALLENCA K KOHKPETHOW cutyaummn. OHa MOXeT nepuoauyeckm o6HOBNATLCA ANA yue-
Ta TPEHA0B JaHHbIX (Hanpumep, Ce30HHbIe U3MEHEHUS WK AO/ITOBPEMEHHbIV TPeHa).
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MpunoxexHne D
(cnpaBouHOE)

McxoaHblh Kog AN OLEeHKU cnnaiiHa

[ns oueHkn npeacTasneHna cnnaiHa ®P [5], cogepxalueli 3anuck Tna 3, MOXeT OblTb UCNO/Ib30BaH CrieAyoLnii

hparmeHT Koga:

e OueHW.-b A-crnalibl yHKuMM x-oft c.emeHwn [Onm 3Ha4veHus cC.
e= 3HauyeHue t Haxogwu.ca ven’y BepwmHaHW ; u ; o 1.
o' OYHKUMA yvansieccsi PeKypCUBHOMN.

doub-e s{const unsigned -nt j, cons*, uns-gned in*, k, const double o

<

(A — o

return {knots.Ji " L & | « knots jul { ? 1.0 r 0.4;

const double.el * (xnorsi;".*] -» knoisiji i ?C : it e ki.ote-:";) ¢ (knot».lj»ki - knotsi..; j;

const, doable cl* - tknotsl jyk»l J -- ks.o»K[,f.1J) i O : (knot/Z.LV*s.11 « ') e ekr.o»H|/.5»

e knotsi.»1l !;

22

return k-1, t; - c2*b;i.l, Jc-1, i;;
>

./ NWMHelHbIA NOMCK MO Ho3pac.abl_WH BepLUMHaM O/H Us.epBana, COAepyKalleld 3HayeHue r
unsigned -nt i - O0;
tor { r knots.l.l. < t ; I!*e };

- [0aH VHTepBaJ/, BbIYUCIM: U 3HAYEHWEe crnaiHa npuv JaHHOM 3HayeHUn \
doub-e va-ue - n.Or

tor { uns-gned -nt j - r mA T j 4 >

va-ue X jui e p\), k, tj;
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MpunoxeHune JA
(cnpaBoyHoE)

CBefleHnss 0 COOTBETCTBUMN CCbIJTOYHbIX MeXayHapoaHbIX CTaH4apPTOB HauMOHa/IbHbIM CTaHAapTam

Ta6nuya OA1

O603HaueHre CCbIIOYHOTO MeXayHa- CreneHb O603Ha4eH1e 1 HaMMeHOBaHMe COOTBETCTBYIOLLIETO HaLOHa b-
poAHoro cTaHgapTa COOTBETCTBUA HOIO CTaHgapTa
IEEE 754:2008 — °
ISO/IEC 19785-1:2006 oT rOCT P UICO/M3K 19785-1—2008 «ABTOMAaTHYECKAs UAEH-

Tupukaumsa. WNaeHtudukaums 6uomeTpuyeckas. EpguHas
CTpyKTypa hopmMaToB 06MeHa 6MOMETPUYECKMMMN JaHHbIMU.
YacTb 1. Cneundukaymsa aNeMeHToB JaHHbIX»

ISO/IEC 19794-1 0T FOCT ISO/1EC 19794-1—2015 «/H(hopMaLOHHblE TEXHO/O-
rvn. BuomeTpua. ®opmatbl 06MeHa 6romeTpuyeckuMmn gaH-
HbiMK. YacTb 1. CTpyKTypa»

* COOTBETCTBYIOLMIA HALMOHAbHbI CTaHAAPT OTCYTCTBYeT. [lo ero NpUHATUS peKoMeHAyeTCs Ucnoib3oBaTb nepe-
BO/], Ha PYCCKUii A3bIK JaHHOTO MeXAyHapoAHOro cTaHjapTa.

MpumeyaHune — B HacTosALWel Tabnuue NCNONb30BaHO CreAyloLiee yC0BHOe 0603Ha4YeHne cTeneHn cooT-
BETCTBUA CTaHAapToB:

- FOT — naeHTUYHbIE CTaHAapPThHI.
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[2]

[3]

[6]
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COH. XKypHan uncneHHoro aHanunsa SIAM, Tom 17. Ne 2. anpenb 1980 r, cTp. 238-246)
Handbook of Multibiometrics. A. Ross. K. Nandakumar. and A. K. Jain. Springer International Series on Biometncs.
Vol. 6. 2006. XXII. 202 p.. 65 illus.. Hardcover. ISBN: 0-387-22296-0 (CnpaBo4Huk MynbTonomeTtpumn. A. Pocc. K. HaH-
nakymap n A.K MexayHapogHas cepus no 6uometpun nsgatenscresa Springer, Tom 6. gekabpb 2006 r.. 202 cTp.. 65
unn.. B TBepgom nepennete. ISBN: 0-387-22296-0)
When to Fuse Two Biometrics. E. Tabassi. G.W. Quinn, and P. Grother. IEEE CS Conference on Computer Vision and
Pattern Recognition (CVPR 06). June 2006 (Korga 06beanHATL fBe 6rioMmeTpryeckme xapaktepuctuku. E. Tabaocun,
Y. KyunH. M. F'po3sep, KoHdepeHumna MNIP no koMNbiOTEPHOMY 3pEHUIO U pacno3HaBaHuio 06pa3os, UoHb 2006 r.)
ISO/IEC JTC1/SC 37 Standing Document 2 — Harmonized Biometric Vocabulary. This document has been
developed within Working Group 1 of SC 37 (MCO/M3K CTK 1/MK 37 MocTosHHbIA f0-
KyMEHT 2. TapMOHU3MpPOBaHHbI GMOMeTpUYECKnii cnoBapb. ATOT fOKYMeHT 6bl1 pa3pabo-
TaH pa6oueii rpynnoii 1 MK 37)")

1) 3ameHeH Ha ISO/IEC 2382-37:2012. OfHako ANSi O4HO3HAYHOTO co6noAeHna Tpe6oBaHNS HACTOSALWEero cTaH-

[apTa. BbIPAXEHHOTO B AATUPOBAHHO CCbIIKE, PEKOMEHAYETCS UCNO/b30BaTh TO/IbKO YKa3aHHOE B 3TOM CCbIIKe U3faHue.
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Kntouesble cnosa: VIH(bOpMaLI,I/IOHHbIe TexHosornu, 6VIOMeTpI/I9-I, Myanm6momeTquecme TexXHOosornu, qI)Op-

MaT 06beAMHEHNST faHHbIX, My/lbTUGMOMETPUYECKoe 06begUHEHNE, pe3yibTaT cpaBHEeHMS, YHKUNA pacnpe-
fenexus
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