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BBeaeHue

Hacroswumii ctaHgapt BXOAUT B KOMMMEKC CTAHAAPTOB M TEXHUYECKUX OTYETOB, KOTOpbIE Obinu pa3spa-
6otaHbl nogkomutetom MCO/M3IK CTK1/MK37 ¢ uenbio yctaHOBNEHW TpeboBaHUI K aBTOMATUYECKOW MAEH-
TudmKaumMm Ha OCHOBE BUOMETPUYECKUX XapaKTEPUCTHUK.

CraHpaprt yctaHaBnuBaet obLyue TpeboBaHUs Kk NPOBEAEHUIO IKCMIyaTaUMOHHBIX UCNBITAHWUIA Buome-
TPUYECKUX CUCTEM, OMPEAENSAET IKCMIyaTaLMOHHbIE XapakTEPUCTUKK, a Takke TpeOOBaHUSA K 3anMcu AaHHbIX
W NPEACTaBNEHUIO PEe3ynbTaToB UCMbITAHUNA.

Hacrosawumii ctaHaapT pekoMeHAYEeTCA MCnonb30BaTb BMECTe C APYrMMM CTaHgapTamu KOMMnekca
«MaeHTudmkayma Guometpuyeckasn.

CHOCKU B TEKCTe CTaHaapTa NpUBEAEHbI ANs NOSACHEHUA TEKCTa CTaHAapTa U BblaeneHbl KyPCUBOM.
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HALULMWOHANBHBIN CTAHOAPT POCCUMNCKOW ®PEJEPALUUMN

ABTOMaTnuyeckas ngeHTudukauumsa
MWOEHTU®UKALUUA BUOMETPUYECKASA
SKcnsyaTauMOHHble UCNbLITAHUA U NPOTOKOSbI UCNbITAHUI B GUOMeTPUM

YacTtb 1

MpuHUMNBI M CTPYKTYpPaA

Automatic identification. Biometric identification.
Biometric performance testing and reporting. Part 1. Principles and framework

Hara BBegeHunsa — 2009—01—01

1 ObnacTb NpUMeHeHust

Hacroawmi crangapr:

- yCTaHaBnmBaeT obwue TpeboBaHMA K NPOBEAEHUIO 9KCMTyaTaLMOHHbIX UCMbITAHWUI BUOMETPUYECKUX
CUCTEM B OTHOLLIEHMU ONpeaeneHns BEPOSITHOCTM NOSIBNEHNS OLUIMGOK U NPOMNYCKHOM CNOCOGHOCTU, UCNOMb3Y-
€MbIX AN NPOrHO3MPOBaHMA U CPAaBHEHMA 3KCMyaTaUMOHHbIX XapaKkTEPUCTUK CUCTEM, a TaKKe ANS NPOBEepKU
UX COOTBETCTBUS YCTAHOBIIEHHBIM 3KCMyaTaLMOHHbIM TPeOOBaHUAM;

- onpegensieT aKCnyaTayuoHHbIe XapakTepUCTUKN BUOMETPUYECKNX CUCTEM;

- ycTaHaBnMBaeT TpeboBaHMA K METOAAM MCNbITaHWUA M hopme npeacTaBneHnsi NPOTOKONOB C Pe3yrb-
TatamMu UCMbITAHWUNR;

- IBNSIETCA OCHOBOMW AN pa3paboTku M aHanu3a NpPOTOKONOB UCMbITAHUIA ANS NPeaoTBPaLUEHUSA CU-
creMaTnyecknx owmbok, oBycnoBneHHbIX HECOOTBETCTBYIOLMMK Npoueaypamu cbopa u aHanu3a aHHbIX,
a Takke ana 6onee TOYHOW OLEHKU PE3ynNbTaToB 3KCMMyaTaUMOHHbLIX UCNLITAHUA U YTOMHEHMA 0bnactu ux
NPUMEHEHNA.

Hacrosiwuii ctaHgapt pacnpoCTpaHAETCa Ha SMNUPUYECKUe aKCnnyaTaumoHHbIE UCMbITAHUS BUOMETPU-
YeCKMX CUCTEM U anropuTMOB Ha OCHOBAHMMW aHanu3a CTENeHel CXOXeCTU U PeLUeHU, BblaaBaeMbIX CUCTE-
Moii, 6e3 aeTanbHOW MHhopMmaummn 06 anropuTMax CUCTEMbI UMW O 3aKOHe pacnpeaeneHnst GUOMETPUYECKUX
XapaKkTepPUCTUK UCTILITYEMOI BbIOOPKN.

OueHKa BEepOATHOCTEN OWMOOK U MPOMYCKHON CMNOCOGHOCTM GUOMETPUYECKUX CUCTEM MPU MOMbITKE
YMBbILLIEHHOro 06MaHa (TO eCTb MPU aKTUBHOW MOMbITKE «CAaMO3BaHLLa») HAX0AUTCSA BHE 006nacTu NpUMEHeHNs
HaCTOSLLIEro ctaHaapra.

2 CooTBeTcTBME

COoOTBETCTBUE BUOMETPUYECKUX CUCTEM TPeBOBaHUAM HaCTOSALLErO CTaHgapTa obecneynBaeTcsa CooT-
BETCTBMEM MNAHUPOBAHUS, BbINOSIHEHUS U NOATOTOBKM NMPOTOKOMOB 9KCMITyaTaLMOHHbIX UCMbITAHWIA.

3 HopmaTtuBHbIe CCbINIKN

B HacToAwweM cTaHgapTe ucnons3oBaHa HOPMAaTUBHASA CChINKa Ha crneayloLmii ctanaaprt. ins aatupo-
BaHHbIX CCbINOK HEOOX0AMMO MONb30BATLCA TONBLKO YKA3aHHOW peaakuuen. ing HeaaTupoBaHHbIX — nocnea-
Hel pefakumnen CCbINOYHbIX CTaHAAPTOB, BKIOYasA NOObIE MONPABKU U UBMEHEHUS K HUM:

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories
(O6wume TpeboBaHMA K KOMNETEHTHOCTU UCMbITATENBHbLIX U KAaNUMOPOBOYHbLIX TaboparTopuin)

M3paHue ocpuuymanbHoe
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4 TepMUHbLI N onpeaeneHus
B HacTosiLem craHgapTe NnpUMeHeHbl Creayowme TEPMUHbI C COOTBETCTBYHOLLMMMW ONPEeaeneHUnAMM:

4.1 buomeTpuyeckue AaHHble

4.1.1 obpasey, (sample). Buomerpudeckas xapakTepucTuka nonb3oBaTens, nony4aemas Ha Bbixoae
noacucTeMbl cOopa AaHHbIX.

Tpumep — Nz06paxeHuss omneyamxa nansya, nuya u padyxHol ob6os104KU enasa.

M pumMevyaHune — B cnoxHeIx cuctemax o6pa3eu MOXET COCTOATbL N3 MHOXECTBa NPeAcCTaBeHHbIX XapaKkTepu-
CTUK (Hanpmmep, 3anucb OoTNeYaTKoB AeCATU NnanbLeB, |/|306pa>Keva nuda, nonyyeHHble C pasHbIX YrIoB, Mao6pa>|<eva
pany>KH017| o06onoukm npaBoro nU neBoro rnaa).

4.1.2 npusHaku (features): Lincdposoe npeacrasneHne nHpopmayumn, M3Bne4eHHon ns obpasua (noa-
cuctemon 06paboTkM CUrHAmNoOB) U UCMONBL3YEMON ANS CO34aHUs LabnoHOB MM CPaBHEHUS C 3aperncTpupo-
BaHHbIMKM B 6a3e gaHHbIX WabnoHamu.

Mpumep — KoopduHambi KOHMPOILHLIX MOYeK U KO3GhULLUEHMbI 2/1aéHbIX KOMITOHeHM.

4.1.3 wadnoH/mogensb (template/model): UHpopmaumsa, npegHasHa4YeHHas 4nsi COXPaHEHUs, MOsIyveH-
Has u3 BUOMETPUYECKUX XapaKkTepPUCTUK NOMb30OBATENA HA OCHOBE MPU3HAKOB, M3BNEKAEMbIX U3 00pa3sLIoB,
npeaHasHavYeHHbIX AN perncTpaumu.

M punmMedYyaHune — LLlabnoH, kak npasuno, qDOpMVIpyETCH M3 NPU3HaKoB U NpegHasHavYeH Ana npeacraBleHns
«npeanbHoro» oGpaaua, KOTOprI?I mor 6bl 6bITb nonyyeH ot nornb3oBatens. B 06U.leM cnyvae wabnoH — 3To Mogerb,
npeacrasnsloLiasn coboli BO3MOXHBIA furana3oH 6VIOMeTpVIHeCKVIX MPU3HAKOB KOHKPETHOro nonb3oBatens. B HacTosweM
CTaHJapTe TePMUHbI «WabnoH» U «MoAeENby» ABNAOTCA CUHOHUMAMMU.

4.1.4 cTeneHb cxoxecTtu/cteneHb nogobusa (matching score/similarity score): KonuuectseHHbIi no-
KasaTenb, XapakTepusyoLMn CXOXECTb U3BIEYEHHbIX M3 o6pasLa NPU3HaKoB ¢ LWAGNOHOM 6a3bl AaHHbIX.

MpuUMeYaHHUe 1— PelleHNe 0 CXOKECTU UITN HECXOXECTN NPUHUMAIOT B 3aBUCUMOCTM OT TOrO, NPEeBLILLAET UMK
HET CTeMNeHb CXOXECTU/CTENEHb NOROGUS MOPOT MPUHSTUS PELLEHNIA.

MpuMeyaHue?2—Yem MeHbLUe pasnuynii Mexay U3BneYeHHbIMU U3 obpasLia npu3Hakamu U WwabnoHom 6asbl
LaHHbIX, TEM BbllLe CTENEHb CXOXECTMU.

4.1.5 pesynkrar Bepudukaumm (verification decision): PewueHne o BO3MOXKHON AOCTOBEPHOCTU 3anBne-
HUA MONbL30BaTeNs O TOM, YTO OH ABMAETCA UCTOMHUKOM ONpeAeneHHOro wabnoHa B 6ase A4aHHbIX CUCTEMBI.

4.1.6 cnucok kanauaaros (candidate list): Habop naeHTudukaTopos 3aperncTpupoBaHHbIX CyObLEKTOB,
NONyYEHHbIN B pesynbraTte nonbiTku naeHTudmkaumm (Mnu npeasaputensHoro otéopa), KoTopsle MOryT COOT-
BETCTBOBaTb UAEHTUDULMPYEMOMY CYOBLEKTY.

4.1.7 pesynsrat ugeHTudukaumnm (identification decision): Cnucok kananaaTos, 4nA KOTOPbIX UCTOYHK-
KOM COOTBETCTBYIOLLMX LLUABIOHOB MOXET ObITb MASHTU(DULMPYEMBIA NOMb3OBATEND.

4.2 B3aumogencTBME NOsib30BaTena ¢ 6GMOMETPUYECKONn CUCTEMON

4.2.1 npegcTaBneHue (presentation): MpeavasneHue nonb3osartenem oaHoOro GuomeTpuueckoro obpasua.
4.2.2 nonbiTKa (attempt): MpeabasneHne cucreme 0aHOro Guomerpudeckoro obpasua unu Habopa 6uo-
METpUYECKUX 00pasLIoB.

MpuMedyaHune—onbITka NPUBOAUT K NOSBREHNIO 3aperncTpUPOBaHHOrO WabnoHa, CTeneHn (UK cTeneHeil)
CXOXEeCTM UK, BO3MOXHO, K 0TKasy c6opa AaHHbIX.

4.2.3 Tpan3sakuusa (transaction): MocneaoearenbHOCTb NONLITOK CO CTOPOHLI NONL30BATENA ANSA PEru-
cTpauuu, Bepudukaumm unum naeHTuukauum .

MpumMeuaHune— CyljecTByeT TpU BUAa TpaH3aKUUA: TpaH3aKUMA peructpauuun, NpuBoAALLas K peructpaumu
WNU K OTKa3sy OT Hee, TpaH3aKUus Bepudukauumn, NpusoaALLan K pesynsraty Bepudukaumn, n TpaH3akuma naeHTudguka-
U1K, NpuBOAALLAA K pe3ynsraTty uaeHTudnkauuu.

4.2 4 nonbITKa noaANUHHOro nuua (genuine attempt): MonbiTka Nonb3oBarTens NONYYUTL NONOXKUTENb-
HbIW pe3ynbTaT CpaBHEHUSI NPEeACTaBAEHHOro BuomeTpuyeckoro obpasua u co6CTBEHHOro WwabnoHa, xpaHu-
Moro B 6ase gaHHbIX.

* TpaH3akuus e cucmemax 06pabomku daHHbIX — nocnedosamenbHOCMb N102UYECKUX c8si3aHHbIX delicmeuli dns
obpabomku 3anpoca, nocmynusuwego & cucmemy. Moxem codepxamb 6onbwoe Yucno (MbiCaYu UAU COMHU MbICAY)
aneMeHmapHbIX 102UYECKUX Uu apughmemuydeckux onepauull.

2



FOCT P MCO/M3K 19795-1—2007

4.2.5 naccuBHaA MombITKa «camo3BaHUa» (zero-effort impostor attempt): MonbiTka, Npu KOTOPOIA
nonb3oBaTenb NPeaoCTaBnsAeT COOCTBEHHbIE DUOMETPUYECKME XapaKkTepUCTUKKU ANs CPaBHEHUS C LIabnoHOM
ZAPYroro nonb3oBarens.

4.2.6 akTUBHaA NonbiTka «camo3BaHuUa» (active impostor attempt): MonbiTka, Npu KOTOPOW CyOLEKT
npeaocTaBnsAeT NoAAENbHbIA UMM CKOMMPOBAaHHLIN BUOMETPUYECKUI 0Bpasel unu cneumanbHO U3MEHEHHbIE
coB6CTBEHHbIE GBUOMETPUYECKNE XaPaAKTEPUCTUKM C LIENBIO MONMYYUTb NOSOXUTENbHbIA PE3ynbLTaT CPaBHEHUS C
LwabroHOM Apyroro nosib3oBarens.

MpuMeyaHune— BeposTHOCTb OLIMOKM, BbI3BAHHOK aKTUBHON NOMBITKON «caMmo3BaHUay, OygeT oTnuyaTtscs
OT BEPOSITHOCTM OLWMGKM, BbI3BAHHOW MacCMBHOMN MOMbITKOW «camo3BaHua». MeToabl W cpefcTBa, UCMonb3yemble npu
aKTUBHOIA MOMbITKE «CaMo3BaHLa», He paccMaTpuBatoTcs B HACTOSILLEM CTaHAapTe.

4.2.7 achdektbl npeacraBneHun (presentation effects): BnuaHue pasnuyHbix napaMeTpoB garduka u
BHELUHMX YCIIOBWUI HA pe3ynbTaT npeacTasneHns OMOMEeTPUYECKUX XapakTepucTuk Yernoseka.

TMpumep — lMpu pacno3HaeaHuu Nuy, makumu aghhbekmamu s16/1710MCA y20J1 pacilosloxeHUs cybLexma u
oceeujeHue, NpU pacrno3HaeaHuu omiedamiKoe nanblee — roeopom nanbya U e1aXHOCMb Koxu. Bo MHoaux
CJIy4asiX pa3nuyusi Mexd0y UsMeHeHUsIMU OCHOBHBIX 6GUOMemMpPUYECKUX Xapakmepucmuk u aghgpekmsb! npedcmas-
neHuss Moaym 6bimb HesI6HLIMU (HanpuMmep, ebipaXeHue Jluya npu pacrnosHasaHuU auy Unu usmeHeHuUe 6bico-
mbl 38yKa e cucmemax eepughukayuu dukmopa).

4.2.8 acpcpekTbl KaHana nepenauu (channel effects): lsmeHeHnss nepegasaemoro curHana s npouec-
ce npeobpa3oBaHus U nepesayun BCneacTBUE ANCKPETU3ALMU, MOMEX U 0CODEHHOCTEN aMNANTYAHO-4acToT-
HbIX XapaKTepUCTUK AaT4yuKa U KaHana nepegaqu.

4.3 MepcoHan, 3aaecTBOBaHHbIN B UCNbITAHUN

4.3.1 nonb3oBaTenb (user): Yenoeek, NpeaoCTaBnsAlLWmMi cucteme Guomerpuyeckuin obpaseu,.

4.3.2 ucnbiTyemblili cy6bekT (test subject): MNonb3oBarens, BuomeTpuyeckne aaHHbIe KOTOPOro ByayT
perncTpupoBaTbCA UMW NOABEPraTbCA CPABHEHMUIO NPU UCTILITAHUN.

4.3.3 rpynna (crew): MHO»@€CTBO UCNbITYEMbIX CyObEKTOB, 0TOOPAHHbLIX ANSA UCNBITAHUA.

4.3.4 yeneBas BbIGoOpKa (target population): Npynna nonb3oBarenen cUCTeMbl, ANA KOTOPbIX NPOUCXO-
OUT OLEHKA 9KCMITyaTauMOHHbIX XapakTepUcTuk.

4.3.5 apmuHucTpartop (administrator): Yenosek, NpoBOAALLMI UCTNIbITAHWE UMW PETUCTPALIUIO.

4.3.6 onepartop (operator): Yenosek, pabotatowuin ¢ peanbHON CUCTEMON.

TMpumep — lNepcoHain, npoeodsiuuli pecucmpayuio unu Habmodarouwuli 3a npoyeccom eepuduKayuu unu
udeHmudpukayuu.

4.3.7 nabnropgarenb (observer): LLITaTHbIA COTPYAHUK, 3aNUCLIBAIOLLMIA JAHHBIE UCTILITAHUS UNK HAOMIO-
AaloLwuii 3a rpynnon.

4.3.8 akcnepumeHTaTop (experimenter): Yenosek, HeCyLLuit OTBETCTBEHHOCTL 3a ONucaHue, paspabor-
KY U aHanu3 ucnbITaHus.

4.3.9 ncnoiTatenbHaa opranusaums (test organization): OduynanpHaa opraHusauusi, nog pykosoa-
CTBOM KOTOPOW NMPOBOAMTCS UCTbITAHUE.

4.4 Buabl ucnbiTaHum

4.4.1 TexHonornueckoe ucnbitanue (technology evaluation): icnbitaHue ogHoro unu 6onee anropuT-
MOB Pacno3HaBaHUA OAUHAKOBLIX GMOMETPUUECKMX MOAANBHOCTEN C UCNOMNb30BaHUEM CYLLIECTBOBABLUEN pa-
Hee unu cneynanbHO cobpaHHo 6a3bl AaHHbLIX 06Pa3LOB B PEXUME OTNIOXKEHHOIO 3a1aHUA.

4.4.2 cueHapHoe ucnbiTaHue (scenario evaluation): MicnbitaHue, npyu NpoBEAEHUU KOTOPOro dKkcnnyara-
LMOHHbIE XapaKTEPUCTUKU CUCTEMbI ONPEAENSIOTCA C MOMOLLLIO NPOTOTMNA UNU UMUTUPYIOLLIETO NPUNOXEHUS.

4.4.3 onepaTuBHOe ucnbiTaHue (operational evaluation): UcneiTaHue, B KOTOPOM 3KCNAYaTaLMOHHbIE
XapakTepucTuku GMOMETPUUECKON CUCTEMbI ONPEAENSIIOTCA B CneuManbHbIX YCNOBUAX dKCcnyaTauum no cne-
UnanbHOM LUeneBon BLIOOPKeE.

4.4 .4 pexxum peanbHoro Bpemenu (online): PexxiuMm ucnbiTaHuA, Npu KOTOPOM perucrpauus n cpasHe-
HWe BLINOMHAIOTCA B NPOLECCE NPEeACTaBNeHns usobpaxeHusa nnu curHana.

* [lo0 mepmuHOM «camMo3gaHey» 8 Hacmosuem cmaHOapme NoHuUMalom cybbekma, npednpuHUMaowe2o yMbiul-
TIEHHYIO UNU HEYMbIWNIEHHYIO NOMNbIMKY Nonyyumb NOXHbIL 10N0XUMenbHbll pesynbmam cpasHeHus, ucnonb3sys cob-
cmeeHHble 6uoMempuyeckue xapakmepucmuKu, unu nymem MaHunynayuu, € mom yucne nymem noddenku 6uomempu-
yeckol xapakmepucmuku.
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MpumedaHune— MNpenMyLIECTBO UCNLITAHUS B PEXMME pearibHOro BpeMeHU COCTOUT B TOM, YTO GuomeTpu-
Yeckuit obpasel; MOXeT GbiTb HEMEANEHHO yAaneH, YTo U3baBnseT oT HEOBXORMMOCTH XpaHeHus obpasuya u paboTsl
CUCTEMBI B peXuMe, oTnHUYatoLLemMca oT 06bIMHOMo. HecMoTps Ha 3To, faHHble N306paXeHUA U CUrHanbl peKoMeHAyeTcs
Mo BO3MOXHOCTW COXPaHsTb.

4.4.5 pexum otnoxeHHoro sapanua (offline): Pexxkum ucnbitaHus, npu KOTOPOM perncTpaums U cpasHe-
HUE BbLINOMHAIOTCA OTAENBLHO OT NPOLECcca NPeACTaBNeHNA 300paXKeHUs! Unn curHana.

MpumevyaHune 1— C6op AaHHbLIX U30OPaXEHUA U CUrHANOB AN PErMCTpaLuW U BbIMUCNEHUA CTENeHeN
CXOXECTU B PEXUME OTNOXEHHOIO 3aaHNA NO3BOSISET Jyulle KOHTPONIMPOBaTb, Kakue NonbITKU 1 WabnoHbl cneayer nc-
nonb30BaTh B KaXA0W TpaH3akuuu.

MpumeyaHune 2— TexHonornyeckme UCNbITaHUS JOMKHLI BKIoYaTh B cebs 3anuch AaHHbIX ANA nocneaylowei
06paboTkn B pexume OTNOXEHHOro 3aaaHus. [pu NpoBeAEeHUN CLEEHAPHOrO U ONEPaTUBHOTO UCTILITAHNIA TPaH3aKUUN B PEXU-
Me pearibHOro BpeMeHU MOryT ObITb NpoLLe ANA UCNbITaTens, Tak kak cuctema paboTaeTt B 0OLIMHOM peXuMe, a coXxpaHeHue
n306paXeHuii U CUrHanNoB ABMAETCA PEKOMEHAYEMBIM, @ He oba3aTenbHbIM TpeboBaHneM.

4.5 buomeTpuyeckKue npuUNoXeHus

4.5.1 Bepudukauua (verification): Npouecc, npu KOTOPOM NPOUCXOAUT CPAaBHEHWUE NPEACTABNEHHOIO
nons3oBatenem obpasua ¢ wabnoHoM, 3aperucTpupoBaHHbIM B B6ase AaHHbIX, NPU 3TOM NPU3HAKU NepeaaBa-
eMOoro nonb3osarenem obpasua CpaBHUMBAIOTCA C 3apPErMCTPUPOBaHHbLIM LLIABMOHOM U NO pe3ynkraTtam cpas-
HEHUS BO3BPALLAETCH NONMOXUTENLHOE UMK OTPULIATENBHOE peLLeHUe O 3anpOoLIEHHON UAEHTUYHOCTU.

MpumMeyaHune — 3anpoc 06 UAEHTUYHOCTY MOXET NPeACTaBNATL cOB0W UMSA, NEpCOHANbHbLIA naeHTUdMKaLm-
OHHbIA HoMep (MH), KOHTaKTHOW KapThl MNK APYroro YHUKansHoro uageHTudgukaTopa AaHHoro rnornb3oBarens, npegycmo-
TpeHHOro GUOMETPUYECKO CUCTEMOIA.

4.5.2 npenTndmkaums (identification): Mpouecc, NPU KOTOPOM OCYLLECTBRAAETCS MOUCK B PerucTpauy-
OHHOI 6a3e AaHHbIX U NPefOCTaBNAETCA CMMCOK KaHAMAATOB, COAEpXKaLMi OT Hyns A0 OAHOro unu bonee
NMAEHTUMMKATOPOB.

4.5.3 npentudmkauma Ha 3aMKkHyTOM MHOXecTBe (closed-set identification): NaeHTudukayusa, npu
KOTOPOW BCe NOfb30BaTenu 3aperncTpupoBaHbl B CUCTEME.

4.5.4 npenTndpnkauma Ha OTKpbITOM MHOXecTBe (open-set identification): UaeHTudukaumus, npu Ko-
TOPOW HEKOTOPbLIE MONb30BATENMN HE 3aPErMCTPUPOBaHbI B CUCTEME.

4.6 3KcnnyaTtauMOHHbIe XapaKTePUCTUKH

4.6.1 BEpOATHOCTb OTKasa peructpaumm; BOP (failure-to-enrol rate; FTE): Jonsa sbiGopku, Ans koTo-
poi cucTeMa He MOXET 3aBEpPLUMTb MPOLECC perucTpaumu.

MpuMedaHuWe— BkenepuMeHTanbHoe 3HadeHne BOP onpeaensioT npu pernctpauumn UCNbITYEMON rpynnbl.
PaccuntaHHoe unu oxugaemoe 3HaveHne BOP npuMeHAIoT Ans Bcen Leneson BbIGoOpKU.

4.6.2 BepOATHOCTb OTKa3a c6opa aaHHbIX; BOC] (failure-to-acquire rate; FTA): [lons nonbiTok Bepu-
dukaummu unm naeHTndukaummn, ana KOTopbiX CUCTEMA HE MOXET NOMYYUTL Unu oToBpaTh n3obpakeHue nnu
CWUrHan yaoBneTBOPUTENIbHOTO Ka4yecTBa.

MpuMedaHne— SkcnepuMmeHTanbHoe 3HaueHne BOC[ oTnuqaeTcsl OT pacCUMTaHHOrO WU 0XWUAAEMOro U
MOXET GbITb UCNONB30BAHO ANS OLIEHKU PACCYUTAHHOTO UMK OXKMAAEMOTO 3HAYEHUSL.

4.6.3 BepOATHOCTb FOXHOro HecoBnageHua; BITHC (false non-match rate; FNMR): Jonsa o6pa3suos,
NOMyYeHHbIX B pesynbrare nonbITOK MOASIMHHOIO NULA, KOTOpble OWKUOO0YHO NpU3HaHLI HE coBnaaloLwmuMu
C WabnoHoM Tol e BUOMETPUYECKON XapakTEPUCTMKK AAHHOTO NONb30oBaTens, npeacrasmeLuero obpasew,.

MpuMeyaHune— SkcnepumeHTansHoe 3HadyeHne BITHC oTnu4aeTca oT pacciuTaHHOro 1 MOXET 6bITb MCNONb-
30BaHO ANs1 OLIEHKU PacCUUTAHHOIO 3HaYeHus.

4.6.4 BepOATHOCTDb NOXHOro coBnagenus; BJIC (false match rate; FMR): Jons o6pa3uos, nony4eH-
HbIX B pe3ynbrare NacCUBHbIX MOMbITOK «CAMO3BaHLIa», KOTOPble OLUMBOYHO NPU3HaHbLI COBNAAAIOLLIMMM C LUA-
6noHOM ApYroro NonbL30BaTens.

MpwuMedyaH K e— JKkcnepuMeHTarnbHoe 3HavyeHue BIIC oTnnyaeTcs oT paccyUTaHHOrO U MOXET BbiTb MCMONb-
30BaHO ANs OLEHKN pacCYATAHHOIO 3HaYEHUS.

* [lo0 mepmuHOM «NOUCK» 8 KOHMeKkcme Hacmosuweao cmaHOapma nodpasymesaemcs npoyecc rnocnedosa-
meJfibHO20 CpasHeHUs1 IPU3Hakos repedasaemoz0 rofb3o8amenem obpa3la c MHOXecmeoM waboHos, 3apeaucmpupo-
8aHHbIX & base OaHHbIX.
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4.6.5 BepOATHOCTB JIOXHOro Hegonycka; BITHJ (false reject rate; FRR): Jonsa TpaHsakumii sepuduka-
LMK NOANMMHHOTO N, KoTopble ByAyT OLLUMGOYHO OTBEPTHYTHI.

4.6.6 BeposiTHOCTb NoxHoro gonycka; BINM (false accept rate; FAR): Jona TpaHsakuuin sepudukarimm
«Ccamo3BaHLa», KOTOpble ByayT OLMOOYHO MPUHATLI.

4.6.7 BepOSATHOCTb UCTUHHO NOSOXUTENbHOW MAaeHTU(MKaLUUM / BEPOATHOCTb MAEHTUdMKaLmmn
((true-positive) identification rate/identification rate): Jlona TpaHsakuuii naeHTUdUKALUN 3aPeruCTPUPOBaHHLIX
B CUCTEME MOMb30BAaTeNeN, B pesynbrate KOTOPbLIX CPEAM BO3BPALLAEMbIX MASHTMPUKATOPOB NPUCYTCTBYET
NpaBubHbIA NONb30BATENbCKMIN UAEHTUAUKATOP.

MpUMeYaHne— BeposTHOCTb MAEHTUDMKALMM 3aBUCUT OT pasmepa perucTpaumoHHoi 6a3bl AaHHbIX, OT Mo-
pora NPUHATUA peLLeHUst ANs CTENEHER CXOXKECTU W (MnK) Yncna Bo3BpaLlaeMbiX COOTBETCTBYIOLMX UAEHTUUKATOPOB.

4.6.8 BepOATHOCTL FOXHOOTpUuaTenbHoi uaeHTudgukaumm; BIIOU (false-negative identification-
error rate; FNIR): Jons TpaH3akuuii naeHTuduKaLum 3aperucTpupoBaHHbIX B CUCTEME Nosb3oBaTenen, B pe-
3ynbTare KOTOpPbIX Cpeau BO3BpaLLaeMblx MOAEHTUGUKATOPOB OTCYTCTBYET MPaBUIbHbINA MONb30BATENLCKUIA
naeHTudukarop.

MpuMedaHue— 3HadeHne BIIOU paBHO eAMHULIE MUHYC 3HAYEHWE BEPOSITHOCTU MCTUHHO MOMOXUTENLHON
naeHTUUKaLmm.

4.6.9 BepOATHOCTb NOXHONONOXUTENbHOW naeHTudukaumm; BIMA (false-positive identification-
error rate; FPIR): [lona TpaH3akuuii naeHTMMMKaLUMM HE 3aperMcTpupoBaHHbIX B CUCTEME NOMb3oBaTenen,
B pesynbraTe KOTOPbIX BO3BpaLLAEeTCsa naeHTudukarop.

MpumMmedaHune1—BIMA saBucUT 0T pasmepa 3aperncTpmpoBaHHoii 6a3bl AaHHbIX, OT Nopora NPUHATUA pe-
LUEHUS ANSA CTEMNEHEN CXOXKECTM 1 (MNK) Yucna Bo3BpaLlaeMblX UAEeHTUDUKATOPOB.

MpuMmeyaHwne2—Ona uaeHTUDUKALUM Ha 3@8MKHYTOM MHOXECTBE HEBO3MOXHO onpefenutb BIMN, Tak kak
BCE NONb30BaTeNn 3aperncTpupoBaHbi.

4.6.10 anroputM npeaBapuTenbLHOro otréopa (pre-selection algorithm): Anroputm, nossonsawLWUN
YMEHbLUWUTL YNCIO LabnoHoB, HEOOXOAUMbIX 41151 CPABHEHWSA NPU MAEHTU(PMKALMOHHOM NMOUCKE MO perncrpa-
LUMOHHOM Ba3e AaHHbIX.

4.6.11 ownbKa npegBapuTenbHOro oréopa (pre-selection error): Owmbka anropuTma npeasapuTerb-
Horo oTbopa, 3akno4aLasca B OTCYTCTBMU LLabnoHa nonb3osarens, npeacrasusLuero obpasew CooTBeT-
CTBYIOLLEN BMOMETPUHECKON XapakTepUCTUKM AN naeHTucdukauum, B oTo6paHHON noarpynne KaHAWAATOB.

MpuMe4yaHue —B npegeapuTensHoM oT6ope ¢ UCMOMNb3oBaHMEM UCKNIOYNTENBHOI Kaccudukaunm oumbka

npenBapuTerbHOro 0TBOPa BO3HIKAET B TOM Crlydae, eClu 3aperncTpUpoBaHHLIi WabnoH 1 obpasel) TOro xe nosnb3osa-
Tens Tom xe BUOMETPUYECKON XapaKTePUCTUKN HaXOASTCS B pasHbIX NoArpynnax.

4.6.12 BepOATHOCTb NPOHMKHOBEHUA (penetration rate): Xapakrepucrtuka anroputma npeasapuTenbHO-
ro ot6opa, ABNAlOLWascs onel Yucna npeasapuTensHoO 0TobpaHHbIX WabnoHoB OT obLero yucna wabnoHoB.

4.6.13 paHr ngentudpukauum (identification rank): HaumeHbLuee 3HavyeHue k, AnA KOTOPOro NPaswsib-
HbIA MAEHTUUKATOP NONb30BATENA HAXOAMTCA B NepBbiX K uaeHTudukaTopax, BO3BpaLLeHHbIX naeHTudunka-
LUMOHHOW CUCTEMOIA.

MpuMeYaHKne— PaHr ugeHTUdMKaLmMm 3aBucuT oT pasMepa perucTpauMoHHoi 6asbl AaHHBIX U JOMKEH Npu-
BOAWTBCA KaK «PaHr K U3 n».

4.7 M'pachuyeckoe npeacraBneHne AaHHbIX

4.7.1 KpuBas KOMNPOMMUCCHOro onpeaeneHus ownbku; kpusan KOO (detection error trade-off curve;
DET curve): MoguduumnpoaHHas kpusas paboyeii xapakTepucTukun, N0 0CSAIM KOTOPOM OTIOXEHbI BEPOATHO-
CTU OLUIMBKM (NOXKHOMONOXKUTENBHAA — M0 OCU X 1 NIOXKHOOTpUUATENBHAA — No ocu Y).

MpumedaHue—MNpumep kpusbix KOO npusefeH Ha pucyHke 3.

4.7.2 xpuBasa pabouei xapakrepuctukm; kpusasa PX (receiver operating characteristic curve; ROC
curve): Kpusasi, npeacrasnstowas coboi napameTpuyeckm 3afaHHyo PYHKLMIO NOpOra NPUHATUA peLLeHui,
Ha KOTOPOM NO 0cn X OTKNaAbIBAKTCS BEPOATHOCTU NOXHONONOXUTENbHBIX PELLEHUN (T.€. yYUTbIBAIOTCA NO-
MbITKM «CamMO3BaHLIa»), a N0 OCU Y — BEPOATHOCTU UCTUHHO MOSTOXKMTESbHBLIX PELUEeHUN (T.€. YyYMTbIBAIOTCA
NOnNbITKA NOANUHHOIO NKLA).

MpumedaHue—MNpumep KpuBbix PX npuBegeH Ha pucyHke 4.
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4.7.3 KpBasA xapakTepUCTUKN COBOKYNMHOM cxoxecTu; kpuBas XCC (cumulative match characteristic
curve; CMC curve): pachuyeckoe npeacraBneHne pe3ynsraTtoB MAEHTUPUKALMOHHBIX UCMLITAHWIA, [AE MO OCU
X 0OTKNaabIBalOTCsl 3HAYEHMA paHra, a no ocu Y — BEpPOATHOCTb BEPHON MAEHTUAMKALMW NPU JaHHOM UMK
MEHbLLEM paHre.

MpumedyaHue—Ipumep kpueblix XCC npuseneH Ha pucyHke 5.

4.8 CtatucTtuyeckme TePMM1HbI
4.8.1 pucnepcusn V (variance): Mepa pastpoca AaHHbIX CTAaTUCTUHECKOTO pacnpeaeneHus.

MpumeyaHne1— Ecnu E[X] AaBnseTcs onepatopom MaTeMaTUHECKoro OXUAaHNS cry4YaiHon BeNnYnHel X, To

VX)= E[(X=-p2],

rae = E[X].

MpuMeyaHKne2— [ucnepcus, ecnm oHa U3BECTHa, NOKa3blBaET, HACKOMBKO OLieHUMBaeMas BeflninHa cooT-
BETCTBYET CBOEMY UCTUHHOMY 3Ha4YeHMI0.

4.8.2 poBeputenbHbIi MHTepBan (confidence interval): MHTepBan mexay HWXHEW oueHkon L u Bepx-
Hen oueHKon U napameTtpa X, B KOTOPOM BEPOSATHOCTb HAXOXAEHUS UCTUHHOTO 3Ha4YEeHUs1 BEeNUYUHBLI X paBHa
yCTAHOBMIEHHOMY 3Ha4eHuto (Hanpumep, 95 %).

lMpumep — Ecnu [L, U] senaemen 95%-Hbim 0osepumernbHbIM UHMepeasioM 051 napamempa X, mo eepo-
amHoemb (X € [L, U]) =95 %.

MpuMeyaH#Ue— YeM MeHbLUe 06beM UCTBITaHUS, TeM GorblLLe JOBEPUTENbHLIA MHTEPBAN.

5 0606w eHHaa buomeTpuyeckas cucrema

5.1 MpuHUMNManbHaa cxeMa 06061WEHHON 6MOMETPUYECKON CUCTEMBI

PasnunyHblie GuoMeTpuyeckme CUCTEMbI UMEIOT MHOTO 00LLmMX anemenToB. C6op GuomeTpuyeckmx oo-
pasuoB cybbekTa NpoBOAAT C NOMOLLbIO AaTynka. C BbIXOAA AaTyuMKa CUrHan NoCbINAT Ha npoueccop, ¢ no-
MOLLbIO KOTOPOFO U3BSIEKAIOT OTNINYUTESbHbIE, NTOBTOPAIOLIMECA XapakTepucTuku obpasua (npusHaku), otbpa-
CbiBasi BCE OCTamnbHbIE€ 3NEMEHTBI. MMony4YeHHbIe B pesynsrate u3BnevyeHus Npu3Haku XpaHaTr B 6ase AaHHbIX
B BuAe LwabnoHa unu cpaBHUBAIOT C KOHKPETHbLIM LLAGNOHOM, MHOXXECTBOM LUAbMOHOB UnK COo BCEMM Luabno-
Hamu Basbl JaHHbLIX ANA ONPEeAEeneHnsa COOTBETCTBUA. PelueHne OTHOCUTENbLHO 3anpOLUEHHON MAEHTUYHOCTHU
NPUHMMALOT Ha OCHOBaHUM COOTBETCTBMA Npu3HaKkoB obpa3ua u CpaBHMBAEMOrO LWAabnoHa unu wabrnoHoB..

MHdopmaLMOHHbIE MOTOKM BHYTPY 0606LLEHHOI BUOMETPUYECKON CUCTEMBI, COAepXKaLLEen NOACUCTEMBI
cbopa paHHbIX, 06paboTku CUrHamna, XpaHeHusi, CPaBHEHUS U NPUHATUSI pELLEHUs], NMOKa3aHbl HA pUCYHke 1.
JaHHbIN PUCYHOK MOSICHAET NpOLECC perucTpaumm n paboty cucreMm Bepudmkaumm U uaeHtudukauum. Je-
TanbHbIE ONUCAHWUA NOACUCTEM NPUBEAEHBI B CneayoLLmx nogpasgenax. Cocras peanbHOW OUOMETPUYECKON
CUCTEMbl MOXET OT/IMYaTbCs OT cocTaBa 06006LLeHHON BUOMETPUYECKOI CUCTEMBI; HANPUMED, KOHTPOSb Kaye-
CTBA MOXET NPOBOAUTLCA Nepes CerMeHTaumein Unm BblaeNeHUeM NpU3HaKkoB.

5.2 MpuHUMNHanbHbIe KOMNOHEHTbI 0600IWEeHHONW OBUOMETPUIECKON CUCTEMBI

5.2.1 NMoagcuctema c6opa QaHHbIX

Moacucrema c6opa faHHbIX NpeaHasHadyeHa Anst NonydYeHust n3obpa)keHust unm curHana GuomeTtpuye-
CKMX XapaKkTepucTuk cybbekTa, npegocrasmeLlero ux GBUOMETpUYECKOMyY AaTuuky, U npeobpas3oBaHusl UX B
6uomeTpuyeckuin obpaseu,.

5.2.2 Mopcuctema nepegaym’

MoacucreMa nepegaymn, KoTopas He Bceraa (MNKU HESIBHO) BXOAWUT B COCTaB BUOMETPUYECKOIN CUCTEMDI,
OCYLLECTBMAET nepeaady o6pasuos, NPM3HaKoB U (MNK) LIABNOHOB MeXAY pa3nuyHeiMu nogcucremamu. O6-
pasubl, NpU3Hakn 1 (Mnu) WabnoHsl MOTYT NepefaBaTbCs C NOMOLLLIO CTaHAAPTHLIX hopmaToB obMeHa 6uo-
METPUYECKMMMN JaHHbIMU. BruomeTpudeckui obpasew MOXeT ObiTb CxaT U (Mnu) 3alumdpoBaH nepeq nepe-
Aadei u pacnakosaH u (Unu) paclumdposaH nepes ucnonb3oBaHmeM. buometpuyecknin odpaser; MOXeT ObiTb
N3MEHeH BO BpeMs nepeaayun n3-3a Hanumuus NoMex B kKaHane nepefayu, a Takke MOXeT BbITb UCKAXKEH B NPO-
Liecce cxarus unu pacnakosku. Ans 3auTbl NOANIMHHOCTU, LENOCTHOCTU U KOHPUAEHLUMANbHOCTU XPaHUMbIX
U nepegasaembix OUOMETPUYECKUX AAHHBIX CriesyeT UCMONb30BaTh METOAL! LUNGPOBAHHUS.

* B opuauHane MCO/MIK 19795-1 ykasaHo, ymo nodcucmema nepedaqu He npedcmasneHa Ha pucyHke 1.
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PucyHok 1— KoMnoHeHTbl 0606LLEeHHO GMOMETPUYECKOW CUCTEMDI

5.2.3 Mogcuctema 06paboTKM AaHHbIX

Mopcuctema 06paboTKM faHHbIX NpefHas3HavyeHa A1 U3B/IeYeHUA XapakTepHbIX NPU3Hakos U3 6uome-
Tpuyeckmx obpasuos. [laHHasa nogcuctema obecrneumBaeT obHapyXeHMe XapakTepHbIX NPU3HAKoB cybbekTa
B MONy4YeHHOM obpasue (Npouecc HasblBaeTCs CermeHTauuein), BbiaeseHne Npu3HakoB M KOHTPO/b kadvecTsa
Ana obecneyvyeHns pasIMUMMOCTM U BOCNPOU3BOAMMOCTY BbiAeNseMbIX NpusHakoB. Ecnv nofgcmcrema KoH-
TPONS KayecTBa OTK/IOHSET MoJlyYeHHbIli obpasel, i obpasubl, TO B NogcucTeMy cbopa faHHbIX noctynaeT
ynpasnswowas KomaHga ana céopa AonosHMTENbHbIX 06pasLIoB.

B cnyyae peructpayum nogcuctema obpaboTku AaHHbIX cO34aeT WwabnoH U3 BblAeNeHHbIX bromeTpu-
Yyecknx Mpu3HakoB. YacTo npouecc pernctpaumm TpebyeT HanMuusi NPU3HAKOB HECKONbKUX NpeAcTaBeHui
6MOMETPUYECKMX XapaKkTepucTuk cybbekta. Horga WwabioH coAepXuT TObKO NpU3HaKK.

5.2.4 Moacuctema XpaHeHUsa AaHHbIX

LLla6noHbI, XpaHnMble B 6a3e gaHHbIX 3aperncTprpoBaHHbIX NONb30BaTENEN, coAepXaTca B noAcucteme
XpaHeHus AaHHbIX. Kaxablil wabnoH ceAsaH ¢ MHopmMaumein o 3apernctpupoBaHHOM cybbekTe. LLabnoHsbl
nepef coxpaHeHvem B 6a3e faHHbIX 3aperncTprpoBaHHbIX Nob3oBatesneli MoryT 6biTb NpeobpasoBaHbl B CO-
OTBETCTBUU C hopMaTOM O6MeHa 6roMeTpUYecKUMN AaHHbIMU. LLIa6noHbl MOryT 6biTb COXPaHeHb! B YCTPOWA-
cTBe cbopa 6GMOMETPUYECKNX AaHHbIX HA NOPTaTUBHOM HOCUTENle, TAaKOM Kak CMapT-KapTa, Wiv f0KanbHO, TO
€CTb Ha NepCoHa/IbHOM KOMMNbIOTEPE B /I0KANIbHOW CETU WU B LEHTpasIbHOW 6a3e JaHHbIX.

5.2.5 Moacunctema cpaBHeHNA

B nogcucteme cpaBHEHUS NPOUCXOAAT CPaBHEHWE MPU3HAKOB CyObekTa C MpU3Hakamy OLHOro Wnm
60nee Wa6NOHOB M Nepefaya 3HaAYeHW CTeneHel CXOXEeCTW B NOACUCTEMY MPUHATMA pelleHus. CTeneHu
CXOXECTV NOoKasblBalT CTeNneHb COOTBETCTBMSA MeXAy CpaBHMBaembiMy LabnoHamn. B HEKOTOpbIX cryyasx
npu3HaKkn NpeAcTaBNsanTCA B BUAe WabnoHoB, XpaHuMbIX B 6a3e AaHHbIX. MNpy Bepudukaumn nmeetcs eanH-
CTBEHHbI 3anpoc perncrpaunm cybbekTa, NoaToMy noAcucTeMa cpaBHeHVs BO3BpallaeT eAnHCTBEHHOE 3Ha-
YyeHne cTeneHn cxoxecTtu. Mpu ngeHTudmrKaLm NPoNCXoaNT CpaBHEHNE NPU3HAKOB CybbekTa C Npu3Hakamm
HECKO/IbKUX WK BCEX LIAab/IOHOB 1 BO3BPALLAETCA 3HAYEHNE CTEMEHU CXOXECTU A1 KaXA0ro CpaBHEHWUS.

5.2.6 Moacuctema NPUHATUA peLleHns

MoacmcTemMa NPUHATUSA PeLLIeHUss NCNOJb3YeT 3HAYEHNA CTEMNEHEN CXOXECTH, NoyYeHHble Nnoc/e 0fHOM
WSIN HECKOJIbKMX NOMbITOK, AN NPefoCcTaB/ieHna pesy bTara TpaH3akuun Bepudukaumm nim ngeHtuduxkagmn.
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Mpu npoBeaeHUM BepUUKALUN CHUTAIOT, YTO LLABMNOH CXOX CO CPaBHMBAEeMbIM LLABMIOHOM, €Cnu CTe-
NeHb CXOXECTW MpEeBbLILIAET YCTAHOBMEHHLIM MOPOr MPUHATUA PELUeHUA. 3anpoc O perncrpauum cyobekra
MOXKET BbITb BbINOSIHEH B COOTBETCTBUM C MONUTUKON NPUHATUA PELLEHUS, KOTOPasi MOXET pernaMmeHTUpoBaTb
HECKOIbKO NOMNbLITOK.

Mpu npoBeaeHnn naeHTMUKALMM CHATAIOT, YTO NOCTYNAIOLLMIA MAEHTUPUKATOP SABNAETCA NOTEHUManb-
HbIM KaHAMAAaTOM Ans cyObekTa B TOM Cryyae, ecrim CTENEHb CXOXECTU NPEeBbILLIAET YCTaHOBNEHHbIN Nopor
NMPUHATUS peLUeHnid 1 (Unn) ecnu 3HaYeHWe CTENEHU CXOXECTU HAaXOAMTCA Cpeaun NepBbiX 3HAYEHUR, YUCIIO
KOTOPbIX PABHO YCTAHOBMNEHHOMY 3Ha4eHuto k. MonuTuka NPUHATUA PELLEHUA MOXET paspeLunTs Unu notTpe-
GoBaTb caenartb HECKOIBKO MOMbITOK, NPEXAE YeM BblAaTh PesynsTar naeHTUdUKaLuu.

MpuMedaHuUe— MynstumogansHble GUOMETPULECKUe CUCTEMBI MOTYT UCMONL30BATLCA aHanor4yHO YHUMO-
JanbHbIM BUOMETPUYECKUM cucTemMam nyTem o6paboTku obLynx BuomeTpudecknx obpasLos, LWabrnoHoB UNKU CTeneHel
CXOXECTM, Kak ecni Bbl OHM BbinNK oTAENbHBEIM 06pasLoM, WaGnoOHOM UMK CTENEHBIO CXOXECTU U MO3BONANMU NOACUCTEME
NPUHATUSA pELLUEHWIA NPOBOAUTE onepaLinio 0ObeANHEHNS CTENEeHEe! CXOXECTUN U peLleHUi.

5.2.7 NMoagcuctema ynpasneHna*

Mogcucrtema ynpasneHusi perynupyeT o0LLYo NONMTUKY, BHEAPEHUE U SKCyaTaumio GuoMeTpuyeckoi
CUCTEeMbl B COOTBETCTBMU C NMPABOBbIMU, IOPUANYECKUMU U COLMANbHbIMA TPEGOBAHUAMU U OTPAHUYEHUSIMMU,
HanpuMmep TakuMM, Kak:

- obecneyeHue obpaTHOIi CBSI3K C CybbEKTOM BO BpeMsi U (Mnu) nocne cbopa AaHHbIX;

- 3anNpocC AOMNONHMTENBHOW MHGOPMAaLUK OT CyOBbEKTa;

- XpaHeHue u chopmaTupoBaHue BUOMETPUYECKUX LLAOIOHOB U (MNK) BUOMETPUHECKUX AAHHBIX;

- obecneveHne OKOHYATENBLHON AKCNEPTU3bl pe3ynkTata Ha OCHOBAHUM NPUHATBLIX PELLEHUIA U (MNTU) OLIEHOK;

- yCTaHOBKa NOPOroBbIX 3HAYEHUI;

- YCTAHOBKA HacTpoek BUOMETPUYECKON CUCTEMBI;

- NPOBEpPKa YCNOBUIA IKCMNyaTaLMmn U XpaHEHUE HEOMOMETPUUECKUX AHHBIX;

- obecneyeHme HeobxoaMMbIx Mep 6e30MacHOCTU Anst KOHPUAEHUMANLHOCTU KOHEYHOTO NONb30BaTens;

- B3aMMOAEICTBME C NPUNOXEHNEM, KOTOPOE UCMONb3yeT OMOMETpUYECKas cucTemMa.

5.2.8 VnTepdpeiic”

BuomeTtpuyeckan cucrema MOXeET B3aUMOAENCTBOBATb C BHELLHUM MPUIOXEHUEM Yepes nNpuKknagHon
nporpaMMHslii MHTEpPdENC, uHTepdelic annapatHoro oGecnevyeHusa unu nHTepdeic npoTokona.

5.3 OyHKUMM 0606LIEHHON GMOMeTPHUYECKON CUCTEMBI

5.3.1 Peructpauma

Mpu perucTpauum TpaHsakuus cybbekra obpabaTbiBaeTCsa CUCTEMON ANA CO3AaHUS U COXpaHeHus! pe-
rMCTPAUMOHHOrO wabnoHa AaHHOro cybbekTa.

Mpouecc permcrpaummn COCTOUT U3 CreayoLLMX 3TanoB:

- nonyyeHue obpasya;

- CerMEHTAaLMSA 1 BbIAENEHNE NPU3HAKOB;

- NnpoBepka kayecTBa (B pesynbrare KOoTopoii obpasey unv NnpusHaku, HenpurogHble 4N co3aaHus wa-
6noHa, MoryT GbITb OTKMOHEHBI, U ByaeT cchopMUpOBAH 3aNPOC Ha NONyYEHME AONONMHUTENbLHLIX 06pa3LoB);

- cosgaHue wabnoHa (Moxet noTpeboBaTh NPU3HAKM HECKONbKMX 06pa3sLIOB) C BO3MOXHBLIM Npeobpaso-
BaHueM ero B popMmatr obmeHa BUOMETPUUECKMMU AAHHBIMU U XPAHEHUS;

- NONbITKM Bepudukaumm unu naeHtudukaumm, YTobbl rapaHTUpPOBaTb NPUrOAHOCTb PErMCTpaLUK;

- NONbITKM NOBTOPHOW PErucTpauum, KOTopbie MOryT ObiTb NPEAOCTaBNEHbl, €CNU NEPBOHAYanbHas pe-
rMcTpauus okasanacb Hey0BNETBOPUTENBHON.

5.3.2 Bepudmkauun

Mpu Bepudukauum TpaHsakuma cyobekrta o6pabarbiBaeTCca CUCTEMON ANS NPOBEPKU KOHKPETHOrO 3a-
npoca o pernctpauum cybrekra (Hanpumep, «5 3aperncTpupoBaH kak cyobekt X»). Bepudukaumsa npumer
UK OTKNOHMUT 3anpoc. Pe3ynbrar Bepudukaumm CHUTaETCA NOXHbIM, €CNU NPUHUMAETCA OLWMGOYHbBIN 3anpoc
(NOXHbLIN AONYCK) MMM OTKIOHSIETCA NMPaBUIbHBIA 3anpoc (NOXHbLIM Heaonyck). Heo6xoaumMo OTMETUTb, YTO
HEKOTOpbIE BUOMETPUYECKUE CUCTEMbI NO3BONSAIOT OHOMY KOHEYHOMY MNONbL30BaTENIO PEMUCTPUPOBATL Gonee
0HOrO 3K3emnnsaApa BMOMETPUYECKUX XapaKTEPUCTUK (HaNnpuMep, CUCTEMA PErMCTPaLK paay>XHOW 060n0UKu
rnasa MOXeT NO3BOMUTb KOHEYHOMY MONb30BATENO 3aperucTpupoBaTh U306paxxeHus pagyxHon o6onouku
ABYX [nas, a cucTema perucrpaumm oTneyaTkoB NanbLEB MOXET 3aperMcTpupoBarth Aea unu 6onee nansLies
KOHEYHOro NonNb30BaTens B KAYECTBE PE3EPBHbIX HA Cnyyal, eCnu oauH U3 nanbues GyaeT NOBPEXAEH).

* B opueurHane UCO/MOK 19795-1 yka3zaHo, ymo nodcucmema nepedayu He npedcmasneHa Ha pucyHke 1.
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Mpouecc Bepuukauum COCTOUT U3 CreayioLLuX STamnoBs:

- nony4yeHue obpasua;

- CerMeHTauUus 1 BbigerneHue nNpu3HaKos;

- NpoBepKa kayecTBa (B pe3ynsrate KOTopoi obpaser, unu Npu3Haku, HENpUroaHble AN CO34aHUA LWa-
6GnoHa, MoryT ObiTb OTKIOHEHDI, U ByaeT cchOpMUPOBAH 3aMpPOC HA NONyYEHUE AONONHUTENBHBLIX 06pa3LOoB);

- CpaBHEHUe Npu3HaKoB obpasLa ¢ Npu3Hakamu, M3BNEeYeHHbIMKU U3 LIAOMOHA, ANA onpeaeneHnua Cre-
NEHU CXOXKECTH;

- (hopMUpOBAHME pELLEHUSI O COOTBETCTBUM NPU3HAKOB 0OpasLa npusHakam, U3BneYEeHHbIM n3 Wwabno-
Ha, KOTOPOE NPUHUMAIOT, ECINU CTENEHb CXOXECTU 0Dpa3sLa NPEBLILLAET NOPOT NPUHATUA PELLEHUNR;

- BO3BpaLleHue pesyrnbrata Bepudukauum, OCHOBAaHHOIO Ha pesynbrate CpaBHEeHWUsA oaHOW unun Gonee
NONbITOK B COOTBETCTBMU C NONUTUKON NPUHSATUS PELLEHWIA.

Tpumep — B cucmeme eepudpuxayuu, noseonsiowjeli cdenames 0o mpex NonbimMoK cpasHeHUs ¢ 3apeau-
cmpupoeaHHbIM WabioHOM, NIOXHbIlU Hedonyck eo3HUKaem rnpu 1060l KoMbuHayuu ¢ omka3om cb6opa daHHbIX
U JT0)XKHO20 Hecoomeemcmeusi 1o mpem nonbimkam. JloxHbil Aonyck eo3HUKaem e mom cjlyyae, ec/u obpasey
f10JIy4eH U JIOXKHO CO6Iajl C 3apeaucmpupoeaHHbiM WabrioHOM 01151 3anpouleHHol udeHmu4Hocmu e moboll u3
mpeXx onbImox.

5.3.3 UpenTudmkaumn

Mpu naeHTubMkaumMm TpaH3akumsa cybbekta o6pabaTbiBaeTCsl CUCTEMON ANA HAXOXAEHUA UAEHTUDU-
KaTopa 3apermcTpupoBaHHOro cybbekra. Pedynsrar naentudukayum npegcraBnaer cobon CnMCoK UAEHTU-
UKaTOPOB KaHAMAATOB, KOTOPLIA MOXET ObITb MYCTbIM UMW COAEpXaTb oAuH U Gonee naeHTUdUKATOpPOB.
MaeHTuduKkaumsa cHMTaeTCs NpaBuinbHONW B TOM Criyyae, ecnu CyObekT 3apermctpupoBaH U ero uaeHtTudu-
KaTop HaxXoAMTCA B CMUCKE WAeHTU(MKATOPOB KaHAMAATOB. MaeHTudukaums cumtaetca ownbovHon, ecnu
3aperncTpupoBaHHbIii naeHTudukaTop cybbekrta He HaAXOAUTCSl B UTOTOBOM CMUMCKE MAEHTUIUKATOPOB KaH-
AnaaToB (NMOXHOOTpUUATENbHAA UAEHTUMUKALMA) UNKU TPaH3aKUUS He3aperncTpupoBaHHOrO Nonb3oBarTens
BblAAET HENYCTON CNMCOK MAESHTUAMKATOPOB KaHAUAATOB (NOXHOMONOXKUTENbLHAA MASHTUdUKALUSA).

Mpouecc naeHTudMKaLMm COCTOUT U3 CReayIoLMX STanoBs:

- nony4eHue obpasua;

- CerMeHTauus 1 BblaeneHne npu3HaKos;

- NpoBepKa KadyecTBa (KOTopas MOXET OTKNOHWUTL o0pasel unu Npu3Haku, HENPUroAHbLIE AN CPaBHe-
HUs, 1 noTpeboBaTh NONy4YeHUs1 AOMONHUTENBHBIX 00pPa3LOB);

- CpaBHEHWE C HEKOTOPLIMU UMK CO BCeMU AbnoHaMmu 6a3bl AaHHLIX, ONpeaensiouee CTeneHb CXoxe-
CTU ANS KAXO0ro CpaBHEHUS,

- hopMupoBaHne peLleHnsi 06 MAEHTUYHOCTU LWABNOHOB, KOTOPOE NPUHUMAETCS, €CNU CTENEHb CXOXe-
CTU NPEBBLILLIAET NOPOT NPUHATUA PELUEHUNA M (MNU) HAXOAUTCA Cpean NEPBLIX 3HAYEHUIN K CTENEeHEen CXOXeCTH;

- BO3BpaLlleHue pesynbrata uaeHTudukaumm oaHon unu 6onee nNonbiTok B COOTBETCTBUM C NONMUTUKON
NPUHATUS PELLIEHUN.

M pnmMedyaHune 1 — B nonHocTbIo aBTOMaTU3npoBaHHbIX 6MOMeTpVI‘-IeCKMX cucTemMax I/IAEHTI/I(bMKaTOp MOXeT
COOTBETCTBOBATL LWABGNOHY C HaWBLICLLUEA CTENEHBI0 CXOXECTU (B CryYae NPEBLILLEHUSA YCTaHOBIEHHOro nopora NpuHs-
TS pelleHnit). Mpu Hanuuuu onepartopa cucTeMa NpefoCTaBNAET CNMCOK KaHAUAATOB NepBbIX I COOTBETCTBUI ONepaTo-
Py ANs NPUHATUS OKOHYaTeNbHOro pelleHusi. OCHOBHLIE MOKasaTeNu 3KCMIyaTaLMOHHbIX XapaKTepuctTuk Guometpude-
CKMX CUCTEM, B KOTOPLIX NPOBEPKY BO3MOXHbIX COOTBETCTBUN nposoaguT oneparop, He paccMaTpuBaroTCcA B HacToAWeM
CTaHpapTe.

M pumMmedyaHune 2 — JloxHononoXxuTtenbHas MAeHTMCbMKaLMH HEBO3MOXHa, eCnn n3BeCTHO, YTO BCE UCNONb-
3ylolme cucTeMy uaeHTudmkayum cybbekTbl 3aperucTpupoBaHbl B cucteMe. B aHHOM cnydvae, N3BeCTHOM Kak WAeHTU-

puKaLms Ha 3aMKHYTOM MHOXECTBE, OLIeHKa WHTEPECYIOLUX 3KCNyaTaUUOHHbIX XapakTePUCTUK 3aBUCUT OT TOTO, Kakum
06pa3om BEpOATHOCTb NPaBUbHON UAEHTUdUKALMM CBA3aHA C pa3sMepoM BO3BPaLLaeMoro cnmcka KaHaugaTos.

5.4 TpaH3sakuum permcTpauum, Bepudukaumm u naeHtudukaumm

Kaxqaas u3 BbilIENepeuncreHHbIX GUOMETPUIECKMX (PYHKUMIA 3aBUCUT OT TpaH3aKkuuu Nonb3oBaTens.
TpaH3aKUWs COCTOMT U3 OAHOW MNM HECKONbKUX MOMbITOK, PAa3peLlEHHbIX UMM TpeGyembiX B COOTBETCTBUM C
NOMUTUKON NPUHATMSA peleHnin. Hanpumep, ecnu nonuTHKa NPUHATUA PeLLEHW Ana Bepudnkaumn gonycka-
€T TPU NOMLITKK, TO TPAH3AKLUSA MOXKET COCTOATL U3 OAHOM NOMbLITKM UMM U3 ABYX NONLITOK B CRy4ae OTKNOHe-
HUA NEePBOM NOMbITKU U, HAKOHELI, U3 TPEX MNOMbLITOK B CAly4Yae OTKIOHEHUS ABYX NEPBbIX NONbLITOK.

Kaxaas nonbiTka MOXET COCTOSITh W3 OIHOTO WUNW HECKOMbKMX NPEACTaBNEeHN 06pasLoB, 3aBUCALLINX
oT paGoTbl AaTYMKa, MONMUTUKM OLIEHKU KayecTBa obpa3sua U Apyrux HaCTPOEK, OrPaHNYMBAIOLLIMX YMCNO Npea-
CTaBMeHUit UNU BPEMSI, YCTAHOBNEHHOE [N NPOBEAEHUA NONbLITKW. Hanpumep, npu nonbiTke perucrpaumu
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MOXET NoTpeboBaTbCA NPeAbABUTL BUOMETPUYECKMIA 0Bpasel, 6o/iee 0gHOMO pasa. Yacto B GMOMETPUYECKUX
cucTemMax Bepudpmkalmm nocnefoBaTelbHOCTbL 06pa3LoB 0bpabaTbiBaeTCcsl B OAHONM MOMbITKE, Hanpumep:
a) cbop 06pasLoB 3a onpefenieHHbIli Nepros BpemMeHu A5 noucka Havbonee noaxogsiwero obpasua;
b) c60p 06pa3LOB 4O MOMEHTA JOCTUKEHUSI COOTBETCTBUS WM MOMEHTA UCTEUEHNS] CUCTEMHOTO BPEMEHY;
C) cbop 06pa3LoB 4O MOMEHTa YA0BNETBOPEHUS OAHOMY U3 KPUTEPUEB KayecTBa WM MOMEHTa UCTe-
YEHUSI CUCTEMHOIO BPEMEHM.

[Ons copmmupoBaHusa no-
NbITKK HEo6XoAUMO Wm
paspelleHo ofgHO WM
HEeCKO/IbKO npeAacTaBne-
HUiA. Ina onpegeneHHbIX
CUCTEM MOHATMSA npeg-
CTaBNeHnss U pasmelle-
HUSI 3KBUBASIEHTHbI

MNpepnctasneHve 1

MNpepnctaBneHve 2

eece

Mpepctasnenve N

Mpy TUNWMYHOI MONUTU-
Ke MNPUHATWSA peLleHns
HeyAaBLLENCsa NOMbITKOMN
cuMTaeTcs  HEBO3MOX-
HOCTb MOJyYyeHuUs 6Guo-
METPUYECKNX  AaHHbIX,
HeobxoanMmbIX aAns dop-
MWPOBaHWS MOMbITKN NO-
cne N npeacraBneHuii

Ana  dopmmrpoBaHns
TpaH3aKumn Heo6-
XOOUMbl WM paspe-
LeHbl OgHa WA He-
CKO/IbKO  MOMbITOK B
3aBMCMMOCTU OT TOrO,
Tpebyotca M wm
paspeLueHbl i cucTe-
MO HECKONbKO 06-
pasuos 6uomeTpuue-
CKOIN XapaKTepucTuKn

MonbiTka 1

MonbiTka 2

cee

MonbiTka N

B TunuuHoli nonutw-
Ke NpuHATUA pelue-
HUS HeyaasLueiics
TpaH3akuuein cunta-
eTcA HeBO3MOXHOCTb

perucrpaummn wnm
CpaBHeHus nocnefo-
BaTe/IbHOCTU  Moc/e
N nonbITOK

BsaumopeiictBue
nonb3oBatensi ¢ 6mo-
METPUYECKOA cuUcTe-
MOV BK/KOYaeT B cebst
nocnefoBaTe/IbHOCTb
TpaH3aKumii

TpaH3akuua 1

TpaH3akums 2

TpaH3akumsa N

PucyHok 2 — TpepcTaBfieHuns, NonbITKU U TpaH3akunm

5.5 3kKcnnyartaynoHHbIe XapaKTepUCTUKN

5.5.1 BeposATHOCTM NOSAB/AEHUSA OWNBOK

OwnbkKn pesynbTatoB Bepudukaumn n ngeHTudurukaLnm Bo3HUKalOT BCeACcTBME OWNOOK COOTBETCTBUSA
(T.e. OWMOBOK NOXHOrO COOTBETCTBUA WM JTIOXXKHOITO HECOOTBETCTBUA) WU OWNBOK NonyyeHnsa obpasuos (T.e. OT-
Ka3oB perucrpauuy n oTkasoB cbopa faHHbIX). BnuaHne covyeTaHns AaHHbIX 6a30BbIX OWMNOGOK HA NOSBAEHUE
OWNGOK NPUHATUS pELLEHMA 3aBUCUT OT Yncna TpebyeMbiX CpaBHEHWN, OT TOro, ABASETCA M UCTUHHBLIM WK
NOXHbIM 3anpoc MAEHTUYHOCTU, a Takke OT NOMNTUKN NPUHATUA pelleHus, T.e. gonyckaeT M buomeTtpuue-
ckas cucTema nposefeHne HecKosIbKUX NOMbITOK.

MpumeyaHne — HecmMoTps Ha TO YTO ONMCaHME IKCMIyaTauMOHHbIX XapakTepPUCTMK B BUOMETPUUN TPaaULMOH-
HO MPOBOAWIOCH B TEPMUHAX BEPOATHOCTEN AOMYCKa, T.e. BEPOATHOCTEl MIOXKHOr0 fOMyCcKa Y NIOXHOrO Hefomnycka, B /v-
TepaType HesiBHO BO3HVKAIOT onpejenieHns, npoTusopevallme Apyr Apyry: B ONncaHun naeHTUMrKaunoHHbIX buomeTpu-
YeCKUX CUCTEM BCTPEYaeTCs MOHATUE «JIOXKHOE OTK/IOHEHWE», BO3HMKaloLlee BC/eACTBME HENPaBW/IbHOTO COOTBETCTBUSA
npeAcTaB/ieHHOro obpasua LwabnoHy, 3aperucTprupoBaHHOMY APYrMM nosb3osartesieM. B nutepartype no ynpasnieHuto
OOCTYMNOM BCTpPEYaeTCa MOHATME «/I0XHOE MPUHATME», BO3HMKatoLlee BC/eACTBME HernpaBWu/IbHOro COOTBETCTBUA Npes-
CTaB/IEHHOTrO 06pasua WwabsoHy, 3aperncTpnpoBaHHOMyY ApyriMm nons3oBatenem. BJIC n B/IHC B obuiem cnydae He ABNS-
toTCs cMHOHMMamn BAA v B/IHA, B/IC v B/IHC BbIMMCAAIOT OTHOCUTENIBHO CpaBHeHuin, a BN n B/IHO — oTHOCUTENBHO
TpaH3akuuid, 1 OTHOCAT K NPUHATUIO UM OTK/IOHEHMWIO YTBEPXAaeMblX rMnoTes, NONOXUTENbHbIX UK oTpulaTesbHbiX. B4,
n B/MHA Takxe BKNOYaOT B ce65 0Tkasbl coopa AaHHbIX.
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5.5.2 NMokasaTenu nponycKHON cNOCOGHOCTH

Mokasarenu nponyckHoM cnocoBHOCTU YCTaHABMMBAIOT YUCINO NONbL30BaTenen, NogsepraeMblx aHanusy
B €4MHWLY BPEMEHU, 3aBUCALLEE OT CKOPOCTM BbIYUCIIEHWUIA U B3aUMOLENCTBUS YenoBeka ¢ GUOMETPUIECKON
cuctemoi. B obiem cryyae gaHHbIe nokasaTtenu NPUMEHSIOTCA BO BCEX BMOMETPUYECKUX cucTemax n ycTpon-
cTBax. JOCTMKEHWNE [,OCTATOMHOIO 3HAYEHUA NPONYCKHON CNOCOGHOCTU ABNAETCA BaKHLIM Nokaszarenem pabo-
Tbl BUOMETPUUECKOI CUCTEMbI. [ToKasaTenu NPONyCKHOM Cnoco6HOCTU ANs CUCTeMbl Bepudukalymu, Hanpumep
AN CUCTEMBI YNPAaBMNEHUst 4OCTYNOM, OObIMHO CBA3aHbI CO CKOPOCTLIO B3aMMOAEVICTBUA NONL3OBATENS C CU-
CTEMOWN B NpOLECCE NOSy4YeHUs BbICOKOKAYECTBEHHOro GuomeTpuueckoro obpasua. lMokasarenu nponyckHOM
CnocoBHOCTM AN CUCTEMBI MAEHTUMMKALMK, HANPUMEP AS1S CUCTEMbI PEFMCTPaLMM B NPOrpaMme COLMasbHOToO
obecneveHus, MOryT ObITb CUIIBHO 3aHMKEHBI M3-3a NOTEPb BO BPEMEHM, HEOOXOAMMbBIX ANA CPaBHEHUA 3a-
peructTpupoBaHHoro obpasua ¢ obpasuamu 6asbl gaHHbIX. Takum o6pasoM, B 3aBUCUMMOCTU OT TUNA CUCTEMBDI
uenecoobpasHo onpeaenuTb BPEMSA B3aUMOAENCTBUSA NONb3OBATENA C CUCTEMOM, A TaKkke BPEMA pexuMa pa-
60TbI BLIYMCIIMTENBHBIX annapaTHbIX W NPOrpamMMHbIX CPEACTB. PaKTUYECKNE SKCEPUMEHTaNbHLIE U3MEPEHUA
ObICTPOAENCTBUSA BEIYMCIIUTENBHOM CUCTEMbI MTPUBEAEHBI B TAKMX PYKOBOACTBAX, Kak [12], u He paccmaTpuBaioT-
CA B HacTosLeM cTaHgapte. ns onpegeneHns CKopoCT B3aUMOAECTBUSA YENOBEKa C CUCTEMOIN HeOBX0aAUMO
TOYHO YCTAHOBUTb MPU3HAKM HA4Yana U OKOHYaHWs STOro B3auMOAENCTBUSA, KOTOPOE crieayeT NpoBecTu nepen
Hayarnom MCNbITaHUI U yKasaTb ero B NPOTOKOSE MUCMbITaHWI. B NPOTOKON UCMbITAHWI CNeayeT Takke BKIOYMTD
KpaTKuin CNIUCOK AeMCTBUI, BbIMOMHEHHLINM NONb3oBaTenemM B npouecce pabotsl ¢ GUOMETPUYECKON CUCTEMON.

5.5.3 Buabl 3kcnnyaTauMoOHHbIX UCNbITAHUA

McnbitaHne BUOMETPUYECKON CUCTEMBI NPeaycMaTpuBaeT cOop BXOAHLIX AAHHBLIX, TAkMX kak usobpa-
XKEHWSA U CUrHanbl, KOTOPbIE UCMONbL3YIOTCA ANA CO3AaHUSA LWABNOHOB NPU perucTpauun U Ans BbIMUCNEHUS
CTeneHel CXOXeCTu Npu MOoMbITkax Bepudmkauum u naeHtudmkaymm. CobpaHHbie n3o6pakeHus n curHanbl
MOXHO UCMONb30BaTb B PEXXMME PEarbHOro BPEMEHM UM B PEXUME OTNOXEHHOIO 3aAaHus Npu perncTpauuu,
BepudukaLmm unu naeHTudukaumm,

a) B npouecce TEXHONOMMYECKOro UCMLITAHUA MPOBOAAT UCMLITAHWE BCEX anroputMOB C UCNONbL3OBA-
HWEM CTaHAapTM3MPOBaHHOW 6asbl JaHHbIX, COOPaHHOW «yHMBEPCANbHbLIMY LAaTYMKOM cBOpa AaHHbIX (T.e.
AaTymkom, cobuparomm o6pasubl, NOAXOASALUME AN BCEX UCMbITYEMbIX anropuTMoB). TeM He MeHee, 9KC-
nnyaTauMOoHHbIE XapakTEPUCTUKN NO OTHOLLEHMUIO K 9TOM 6a3e AaHHbIX GyayT 3aBUCETb KakK OT BHELLHUX YCO-
B, Tak 1 OT BbIGOPKKU. HECMOTPSA Ha TO YTO ANA pa3paboTku U HACTPOKKM BMOMETPUYECKON CUCTEMBI Nepes,
UCMbITAHUEM MOTYT UCMONb30BaTLCA 9KCNEPUMEHTAaSIbHbIE AaHHbIe, HE0OX0AUMO, YTODbI hakTUYECKOE UCTbI-
TaHWe NPOBOAUIIOCH HA AaHHBIX, 3aBe10MO HEM3BECTHbIX pa3paboTunkam anroputmoB. UcnbiTaHue npoBoasaT
nyteM o6paboTku AaHHbLIX B PEXUME OTIOXEHHOro 3agaHusl. Bcneacteue HenameHsiemoctu 6asbl JaHHbIX
pe3ynbTaTbl TEXHOMOTMYECKUX UCTIBITAHUI SABMAOTCS BOCNPOM3BOAUMbIMU.

b) B npouecce CLeHapHOro UCMbITAHUA NPOBOASAT UCTLITAHUE BCEN OUOMETPUYECKON CUCTEMDI B YCIO-
BUSX, MOZENUPYIOLLMX ONPEAENIEHHYIO CUTYaLUUIO, MaKCUManbHO NPUOMMKEHHYIO K AeUCTBUTENBLHOCTU. Kax-
Aas ucneltyemasi GUOMeTpuYecKas CucTeMa MMeeT CBOM CODCTBEHHbLIN AaTyuk cOopa AaHHbIX, B pesynkrare
4ero MoryT ObiTb HeGOMbLUME Pa3NUYMA B NONy4aeMbIX Ha4asrbHbIX AaHHbIX. [T03TOMY Npu CpaBHEHUN MHOTO-
3MEMEHTHbIX BUOMETPUHECKUX CUCTEM HEOBXOAMMO YAENUTL BHUMAHUE TOMY, YTOObI COOP AAHHLIX ANsi BCEX
UCMbITYEMBIX CUCTEM NPOXOAUN B OAHUX U TEX XKE YCMOBUSX OKpYXKatoLLel cpeabl U C UCNONb30BaHUEM OfYHOM
W TOW >Ke BbIGOpKM. B 3aBMCUMOCTHM OT 06beMa NaMATYU KaXKA0ro yCTPOMCTBA, B NPOLIECCE UCTbITAHUSA AONyCKa-
€TCs COYETaHME CPaBHEHUS B PEXUMAX pPearisHOro BPEMEHU W OTNOXEHHOIO 3aaanusi. BocnponsBoauMOoCTb
pe3ynbTaToB UCMbITaHsA 00eCcneYnBaeTca TLATENbHbIM KOHTPONEM BbINOMHEHUS CLEHAPUS.

¢) B npouecce onepaTtUBHOrO UCNBITAHUS, KOTOPOE 3aBUCUT OT 06bema namaTn paboyein cMCTembl, NC-
Nonb30BaHME PeXMma OTMIOXEHHOrO 3aAaHusi MHoraa ObiBaeT HEBO3MOXHBLIM. B obwem cnyyae, us-3a He-
OOKYMEHTMPOBAHHBIX pPa3nuuMii B YCMOBMSX 3KCMnyatauuu JoOUTLCS BOCMPOM3BOAMMOCTU pe3ynsraTtoB
9KCNyaTaLUMOHHbIX UCMbITAHUIA HEBO3MOXHO. Bonee TOro, TpyAHO YCTAHOBWUTbL «UCTUHHYIO MHGOPMaLMIO»
(T.€. HANTW UCTUHHBLINA UCTOMHMK «4OCTOBEPHLIX» GMOMETPUYECKMX NapaMeTPOB), 0CODEHHO B YCMOBUAX NPO-
BeAEHMs onepaTUBHONO UCMbLITAHWA NPU OTCYTCTBUM aAMUHUCTPATOpPa, oneparopa unu Habniogarens.

3KcnnyatauuoHHble XapakTePUCTUKKN ANsT Pa3NUYHbIX BUAOB UCTLITAHUI NPUBEAEHbI B MPUIOXKEHUU A.

6 MNnaHupoBaHue UcnbITaHUsA

6.1 O0OwWMe NONoXeHns

Ha nepsom atane ncnbITaHWA IKCNEPUMEHTATOP AOSMKEH ONpeaenuTb:
a) Tmn UCNbITYEMbIX CUCTEM, UX NPUMEHEHUE U YCNOBUA UCNbITAHUA,
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b) skcnnyataunMoHHbIE XapaKkTepuCTukn GUOMETPUYECKUX CUCTEM;

C) AaHHble, He0BX0AUMbIE ANSI OLEHKN SKCMNyaTaLMOHHbIX XapakTepUCTUK (T.e. onpeaennTb BUA UCTbI-
TaHWsi: TEXHOMOrMYeckoe, CLUeHapHoe Unn onepaTtuBHoE).

BbileykasaHHble AaHHblE SIBNAIOTCA OCHOBOWM ANsi pa3paboTkM COOTBETCTBYIOLLENO NMPOTOKOMA UCMbITa-
HUSI, onpeaensas HeobxoauMble CPeACTBa KOHTPOMNSA YCNOBUIA UCMbITAHWIA, BbIGOPKY UCMLITYEMbIX CYyObEKTOB
M 06BbEM UCTILITAHUNA.

MpuMeyaHUe— Bug UCTBITaHUA MOXET ObITh OnpeferneH 3apaHee, HanpuMep, NpU Hanuuuu Gasbl faHHbIX
UCNbITYeMbIX 06pasLoB A TEXHOMNOMUMYECKOrO UCTLITAHUS WU YCTaHOBIEHHOM CMCTEMBI A5 ONepaTUBHOMO UCMbITAHUS.
Bo3MOXHbI TakKe YCroBUs, NPpK KOTOPLIX BCE BUALI UCTBITAHUA MOTYT BbiTb NPOBEAEHLI NOCNeA0BaTENBHO, C NOCTENEH-
HbIM CY>XEHWEeM MOAanbHOCTU BapuaHToB U METOAOB, paccMaTpMBaeMbIX ANs OKOHYaTenNbHOro BBoAa B AeiCTBUE cucTe-
Mbl GUOMETpUYECKOW MAEHTUDUKALMY.

6.2 Ucnonb3oBaHue OPYyrux MeToaoB UCTbITAHUN

Ona pasznuyHbiX GUOMETPUYECKUX CUCTEM W YCITOBUI UX MPUMEHEHUS UCMBITAHWSA MOTYT NPOBOAUTLCS
pasHbIMWM METOAAMM, HANPUMEP, NO NPUYUHE:

a) pas3nNUYHbIX YCAOBUIA UCMLITAHWNA,

b) pasnuunii B BLIGOPKE nonb3oBaTtenen (HanpuMmep, pasnuyuini B NPUBLIKAHUK NONb30OBaTENEN);

C) pasnuyHbIX BUOMETPUYECKUX MOAANBHOCTEN (HanpuMmep, MOAanbHOCTEN, HAXOAALWMXCA NO4 BNUS-
HUEM Pa3fUYHbIX YCIIOBUIA, @ TaKKe Pasnuuuin Mexay UCMbITaHUAMU NPEeUMYLLECTBEHHO MOBEAEHYECKON U
NPEMMYLLECTBEHHO (IU3MUONOTMYECKON BUoMeTpun);

d) pasnuyHbIX 3KCNNyaTaUMOHHbIX XapakTEPUCTUK (Hampumep, u3MepeHne o6LLIMX SKCNyaTauMOHHbIX
XapakTepuUCTUK AN Bepudmkaumm, UaAeHTUUKALMUM HA OTKPLITOM MHOXECTBE U MASHTUMUKALMM HA 3aMKHY-
TOM MHOXECTBE MPOBOAAT Pa3HbIMU METOAAMM);

€) pasnuuuii B UMEIOLLMXCS AaHHbIX (HAanpumep, CUCTEMbI BUOMETPUYECKON naeHTUUKaLUKn, NCNOosb-
3ylOLLME NpeBapuTEnbHLIA 0TOOP, He ByayT NPefoCTaBnNATL CTENEHU CXOXKECTU BCEX NPU3HaKoB obpasua B
CpaBHEHUU C LLABNOHOM, HO HeAOCTalWmMe AaHHbIE HE MOTYT CYMTATLCA HEW3BECTHbIMU: 0OpaseL, 0ObIYHO
MMEET XYALUYIO CTENEHb CXOXKECTU NO CpaBHEHUIO C NobbiM WwabnoHom 6es npeasapuTensHOro otbopay);

f) aononHuTenbHbIX NPO6reM B yCTAHOBNEHUU UCTUHHOW MHOPMALMK AN CUCTEM naeHTudukauum (B
KOTOPOI NOMNb30BAaTENN HE MPEACTABNAT TPeOyeMyl0 UAEHTUYHOCTL).

Hacroawwit craHgapt pernaMmeHTUpyeT OCHOBHBIE NPUHLMMbI MPOBEAEHUST OLIEHKU SKCMNyaTaLUOHHbIX
XapakTepUCTUK N 0hopMNEeHUs NPOTOKONA UCNbITAHMIA. Bonee TouHble MeToabl U TPeBOBaHNUS K KOHKPETHLIM
BMAAM UCMbITAHWIA, BUOMETPUYECKUM MOAATNBHOCTAM, LIENEBLIM NPUMEHEHWUAM UM OLIEHKAM PE3YNbLTaTOB UC-
NblTaHW B HACTOALLEM CTaHAAPTE HE pacCcMaTpUBaOTCS.

6.3 OnpepeneHne uHopmMaumm o cucteme

Mpu nnanupoBaHum npoueayp cGopa AaHHbIX IKCNEPUMEHTATOP AOMKEH AaTb OTBETbI HA Cneayowme
BOMPOCHI 0 BUOMETPUYECKON CUCTEME, KoTopas ByaeT NOABEPrHYTA UCMbITAHUIO:

a) perucTpupyeT num cuctema nHpopmaumio o TpaHsakumusax? Ecnm HeT, To gaHHasa nHdopmauma gormkHa
ObITb 3anMcaHa CaMUM UCTLITYEMbIM CyOBLEKTOM, ONepaTopoM Unu HabniogaTtenem 3a UCMbITAHUEM;

b) coxpaHser nu cuctema n3obpaXKeHUst UnNKu NPU3HakM 06pasLoB ANA KaXaow TpaH3akuun? 310 Heob-
XOAUMO, €CInK CTEeMNEHb CXOXECTU ONPEAENsAeTca B PEXMME OTNOXEHHOTO 3a4aHus;

C) BblAAeT N CUCTEMA MHPOPMALIMIO O CTEMEHU CXOXKECTU UMW TONbKO PEeLUeHUst O JONyCKe MU He-
aonycke? B nocnegHem criydae AaHHble MOTyT ObiTb COBpaHbl C pasnuyHbLIMU NapaMmeTpammu HacTporiku be-
30nacHoOCTK Anda co3gaHua kpuson KOO (cm. 7.2.3). Ecnu goctynHa nHopmauusa 0 CTeENEHU CXOXKECTH, TO O
Kakux napamMerpax;

d) npegocTaBun i U3roToBUTENb KOMMIEKT NporpaMmmMHoro obecnevenusa (KPMO)? CosgaHune cteneHen
CXOXECTW AN NOAMMHHBIX NUL U «CaMO3BaHLEB» B PEXVMME OTNIOXKEHHOrO 3afaHus notpebyer ncnonbL3oBa-
HKUA nporpaMmHbix Mogynen KPIMO ans:

1) co3paHns 3aperncTpupoBaHHbIX LLAGNOHOB OT 3aperncTpupoBaHHbIX 06pasLIOoB;

2) n3BneyeHus Nnpu3HakoB obpasua u3 ucnbITyeMbix 06pasLoB;

3) onpeaeneHna CTeneHer CXOXeCTn Mexay npusHakamu obpasua u WwabnoHoB.

CTeneHn CxOXeCTu, ONpeAensaemMble nporpaMMamMy B PEXUMME OTMOXEHHOrO 3aAaHus, AOMKHbI ObITb
TaKMMMU >Xe, KOTOPbIE CO3AaHbl aKTUBHON CUCTEMOMN. [Ina 9TOro MoXeT notpeboBaTbCa perynupoBaHue napa-
METPOB;

€) TpebyeT nu cuctema npoBeaeHna moaudukauyuii aAna ucnoitaHna? Tpebyemble mogndukaymm dyayt
U3MEHSITb 3KCNIyaTaLMOHHbIE XapaKTEPUCTUKU CUCTEMBI;
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f) cospaet nu cuctema HesaBucumble WAGNOHBLI? Ecnu WwabnoHbl 3aBUCUMbI, NpoLeaypbl Ans céopa unu
CO34aHMA TpaH3akuuii «camo3saHuesy OyayT pasnuuHbiMu (CM. 7.6.2.6 n 7.6.3.2),

g) UCNOMNb3YET NU CUCTEMA aNTOPUTMBbI, KOTOPbIE aAANTUPYIOT LIAGMOH NOCne yeneLwHon sepudukaymmn?
B atom cnyvae HeoOGXoaMMO MCXOAUTbL M3 KONMMYecTBa aganTauui wabnoHa, KoTopble AOIMKHbI MPOU3ONTU
[0 U3MEpEHU 3KCNNyaTaUMOHHBIX XapakTEPUCTUK, U BO3SMOXXHOCTM HEBnaronpuaTHOrO BIIMSIHUA UCMbITAHUA
«Ccamo3BaHuUa» Ha WabnoHbl (CM. 7.4.4 n 7.6.1.4);

h) KaKkoBbl PEKOMEHAYEMOE KAYeCTBO M300paKEHUSA U NOPOTU NPUHATUA PELLEHUIA ANA LeneBoro npu-
MeHeHUNA? [laHHble NnapameTpbl HACTPOMKMN BIMSIIOT HA Ka4€CTBO NpeACTaBNeHHbIX 06pa3LOoB U BEPOATHOCTH
ownboKk;

i) U3BECTHbI NU OXUAAeMble BEPOSITHOCTU OLUMBOK? [laHHY0 MHOPMAaLMIO UCNONb3yIOT NpU NpoBepKe
[0CTaTo4yHOCTU 00bema ucnbitaHusa (CMm. npunoxexHue B.1);

j) kakue chakTopbl OyayT BNUATL HA SKCNNYyaTaLMOHHbIE XapakTepUCTUKU ANA 3TOro Tuna cuctemol? OHu
AOMXKHbI ObITb KOHTPONUpPYEMbIMM (CM. 6.4);

k) 3aBUCAT NK SKCNNyaTayMOHHbIE XapaKTEPUCTUKK OT pa3Mepa perncTpaumoHHon 6asbl AaHHbIX? [aH-
Has 3aBUCUMOCTb CyLLECTBYET y OONbLUMHCTBA CUCTEM UAEHTUMDUKALMU M Y HEKOTOPBIX CUCTEM Bepuduka-
LUK, KOTOPbIE BbIMOMHAIOT PErMcrpauunio rpynnbl UM OCYLLECTBASAIOT NOUCK «OAWH KO MHOMMM» BO Bpems
npouecca sepudukaymn.

I pnmMevyaHune — r[pI/I nposegeHnn cueHapHoro n oneparmBHoro ucnbiTaHWI NtoGble U3MeHeHUs ycnosmﬁ OKpy-
XatolLel cpefibl U HAaCTPOEK YCTPOMCTB (BKNOYas NMoporu OLEHKU KayecTBa U NPUHATUA pelleHns) AMNA NonNyYeHnsa onTu-
MalbHbIX 3KCNNyaTalUWOHHbBIX XapaKTepUCTUK crieayeT BbINOMHATL 40 HaYana c6opa AaHHbIX. CTpOFI/II7I KOHTPONb KavecTBa
MOXET MPUBECTU K YMEHBLUEHWIO YWUCa JTOXHBIX COOTBETCTBUI U NTOXKHBIX HECOOTBETCTBUN, HO K yBenuyeHuio BOCA. Ecnu
pesyneratel CpaBHEHUA NPeAoCTaBNAKT NONb30BATENH), TO MOPOr NPUHATUA PeLUeHUA TakxXe [OoImKeH ObITb yCTaHoBNeH

COOTBETCTBYHOLLMM 06pa3soM, Tak Kak NoroxuTenbsHas uin oTpulartensHas obpaTHas cBA3b BNMSET Ha NOBEAEHWe NONb30-
BaTens. OnTUMarkHble YCIIOBUS U KOMMNPOMUCCHEIE NMapamMeTpbl HACTPOWKA MOTYT BbITb peKOMeH/ 0BaHbl U3roTOBUTENEM.

6.4 KoHTponb (hakTopoB, BNUAKOWMUX HA IKCNSTyaTaLUMOHHbIE XapaKTePUCTUKHN

6.4.1 MokasaTenu 3KCrnnyaTtaLuMOHHbIX XapakTepucTuk BUOMETPUYECKON CUCTEMBI MOTYT 3HAYMTENbHO
3aBUCETb OT CMOCODOB ee MPUMEHEHUS, YCNOBUI OKPYKAIOLLEN cpeabl U BbIGOPKU. CNUCOK 0COBEHHOCTEN
nonb3oBarens, pakTopoB NPUMEHEHUS, BHELLHUX U CUCTEMHbIX DaKTOPOB, KOTOPbLIE BNUAIOT HAa 3KcnnyaTaum-
OHHblE XapaKTepUCTUKN BUOMETPUYECKON CUCTEMBI, NPUBEAEH B NpunoxeHun B. [lo Hayana cbopa AaHHbIX
[OMKHO ObITb ONpeaeneHo, KakuMm ob6pasom OyaeT OCyLIEeCTBNATLCA KOHTPOMb AaHHbIX hakTOPOB.

6.4.2 dakTopbl, BNUAIOLIME HA USMEPAEMbIE IKCMIYaTALMOHHBLIE XapaKTePUCTUKN, JOMKHbI ObITh ABHO
UM HESIBHO OTHECEHbI K OAHOMY U3 CNEAYIOLLMX YETbIPEX KIACCOB:

a) KOHTpoNMpyemMble ynpasnsemble pakTopbl, BKIMIOYEHHbIE B METOAUKY UCMNbITAHUA (KaK HE3aBUCUMbIE
NEepPEMEHHBLIE);

b) koHTponupyemble Heynpaenaemble akTopbl (MOCTOSAHHbLIE B TEYEHUE UCMbITAHUI), ABNSIOLMECH Ya-
CTblO YCMOBUI UCMBITAHUS,

C) HEKOHTpONupyemble hakTopbl — Cry4valnHble U He3aBUCUMbIE OT UCNbITaHMA DaKTOPbI;

d) He3HaunTenbHbIe hakTOPbl, 9PPEKT OT KOTOPLIX HE ByaeT yunTbiBaThCA. Be3 aaHHoON kaTeropun dak-
TOPOB UCMbITAHUE BYAET OYEHb CMOXHBIM.

Ons onpepeneHus Toro, kakme HakTopbl Hambonee CyLeCTBEHHbl, a8 Kakue MOryT ObiTb OTHECEHbI K
HEe3HaYUTENMbHbIM, MOXET NOHAA0OUTLCA NPOBECTU NPeABAPUTENBHOE UCTBITAHUE BUOMETPUYECKUX CUCTEM.
Mpu onpeaeneHnn KOHTPONUpPyembIX DAKTOPOB MOXET BO3HUKHYTb NPOTUBOPEUYME Mexay HEOBXOAUMOCTbIO
BHYTPEHHEN AOCTOBEPHOCTH (TO €CTb Pa3nMuMsa B 9KCNIyaTaLMOHHbIX XapakTEPUCTUKaX BbI3BaHbI TOJNILKO He-
3aBUCUMbIMW NEPEMEHHbIMU, 3aPErMCTPUPOBAHHBLIMU MPU UCNBITAHUKU) U BHELLHEN OCTOBEPHOCTU (TO €CTb
pesynerarbl AeiCTBUTENBHO NPeACTaBNAT 9KCMIyaTauMOHHbIe XapakTepUCTUKW MPU LeneBOM MPUMEHEHUN).

Tpumep — Mpu cpasHeHUU aKclyamauuoHHbLIX Xapakmepucmuk deyx 6uoMempuydecKkux cucmem Heobxo-
dumo onpedenumeb, enusiem U Keanugukayus uau JUYHOCMb oflepamopa peaucmpayuu Ha 3KcijlyamayuoH-
Hble xapakmepucmuku. Konmposupoeams amom ¢haKmop MOXHO c/iedyrowum obpazom:

a) cnnaHuposamb 3KCIepuMeHmM mak, Ymobb! U3Mepsimb 3KCI/lyamayuoHHbIe XxapaKkmepucmuKu Mexoy
Habnrodamensmu dughghepeHyuanbLHo, Kak U Mexdy cucmemMamu;

b) ucnons3oeams MoLKO 0OHO20 oflepamopa Unu pesnaMeHmupoeams e3aumodelicmeue onepamopa
unu cybekma 01 cobodeHuss eQUHOObOpasusi 8 meyeHuUe UcnbimaHus;

c¢) cayyaliHo pacnpedenums NONbiIMKU pesucmpauuu Mexdy ecemMu orepamopamu, mem caMbiM UCKITioYast
J1I06yio cucmeMamu4ecKyro owubKy;

d) ecsiu ecmb @aHHbLIE O MOM, YMO pa3/Iuvus Mexdy orlepamopamMu peaucmpauuu sienssromcesi He6oLWu-
MU 10 CpaBHeHU0 C pa3iuvusMu mexdy cucmemMamu, mo OaHHbIU hakmop MOXHO He yyumbieams.
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6.4.3 Tpu TEXHONOINMYECKOM UCMLITAHUU MOTYT BbITb Yy4TEHbI 0COBEHHOCTU NPUMEHEHUS U BLIGOPKM,
rapaHTupyloLme, YTo UCNbITaHUA ByAyT HE CAMLLKOM TPYAHLIMWU WU HE CAMLLKOM NPOCTbIMW AMSA UCNbITYEMbIX
cuUcTeM.

6.4.4 [1ns Toro yto6bl BoMeTpUYECKas cMCTEMA MOrna BbiTb CNBITAHA HA PENPEe3eHTaTUBHOMN BLIOOPKE
B pearibHbIX YCNOBUSIX, MPU CLEHAPHOM WUCMbITAHUM JOSKHbI ObITb ONPEAEneHbl U CMOAENUPOBAaHbI YCNOBUSA
peansHOro NpUMeHeHus u BbIbopka.

6.4.5 MNpu onepaTUBHOM UCNbITAHUK YCIIOBUSI OKPY>KatoLLen cpeabl U BbIDOpKa ONpeaensioTcs B pearb-
HbIX YCINTOBUAX NOA KOHTPOJIEM 3KCrnepumMmeHTaTopa.

6.4.6 O4eHb BaXXHbIM YCNOBMEM MPU NNaHMPOBAHUU UCTIbITAHUA ABNSAETCA OnpeAeneHne BPeMeHHOro
WHTEpBana mexay permcrpauueri u c6opom AaHHbIX Bepudukauuu unu naeHtudukauun. NMpogomkuTenbHble
BPEMEHHbIE MHTEpPBarbl, Kak NPaBuo, 3aTPyAHAIOT CpaBHEHWE 0O6pa3LoB M LWABNOHOB KU3-3a ABNEHUA, W3-
BECTHOIO Kak «cTapeHue wabnoHa». 3TO COMPSHKEHO C YBENMMYEHWEeM BEpPOSATHOCTEN OLMBOK, BbI3BAHHbLIX
U3MEHEHUAMU AaTynKka U BUOMETPUYECKUX XapaKTepPUCTMK CyObekTa, CBSAI3aHHbIMU CO BpEMEHEM NpeacTaB-
nexus obpasua. Moaromy c60p AaHHBIX TPAH3aKLMM NOANMHHOIO NMULA AOSMKEH ObiTb OTAENEH BO BPEMEHM OT
perucTpauuu UHTEPBanoM, COpPasMepPHbIM C LENEBLIM NPUMEHEHUEM. ECnu AaHHbIA UHTEepBan HEeU3BECTEH,
TO pa3aeneHve B0 BpEMEHU AOMXKHO ObiTb HACTOMBKO MPOAOIDKUTENBHBIM, HACKOSbKO 3TO BO3MOXHO. OMMU-
pruyecKkoe nNpaBuIIo 3akmnio4aeTcs B oTAeneHum o6pasLoB No BPEMEHU, MO KparHen Mepe, 0OblYHbIM BPEME-
HEM BOCCTaHOBMEHWUSI CTPYKTYPbI (3QXKUBNEHUS) UCNBITYEMOW YacTu Tena.

lMpumep — [jns 3axueneHus paHb! Ha Nanbye 0oJKHO 6bimb docmamoyYyHo deyx-mpex Hedesnb. Cmpykmy-
pbi padyxHoll 060/104KU 251a3a MO2ym eoccmaHaesiueamibcsl 6bicmpee, Ymo 103eo1em omaesisimb U3obpaxe-
HUS 110 8peMeHU MOJIbKO HeCKOJIbKUMU OHAMU. CMPUXKKY MOXHO paccMampueamb KaK USMeHeHUe cmpyKkmypbl
nuya, noamomy u3obpaxeHus nuya moaym 6bimb omaoersieHbl 10 8pemMeHU OOHUM unu deyMsi Mecsiyamu.

MpuMeyaH e — CrneynanbHoe UcnbiTaHUe, pazpaboTaHHOe ANA WCCMEefOBaHWUS ajanTaLum norb3osarens
(ynydLwarolasca cTeneHb CXOXeCTU) UMK cTapeHus WabnoHa (YXyALLaoLLasacs CTeneHb CXOXKECTH), TpebyeT noryyeHust
MHOXeCTBa 06pasLioB B TeYeHNe AIUTENEHOrO BpeMeHU. HeBO3MOXHO pasaenuTb addeKTbl cTapeHus WwabnoHa u agarn-
Tauuu nonk3oBaTens.

6.5 OT60p UCNbITYyeMbIX CYObLEKTOB

6.5.1 TpaHsakumu TpebyloT BXOAHBIX CUrHANOB UMK U300paxeHulh GUOMETPUYECKUX XapPaKTEPUCTUK.
CHavana obpa3subl 4OMKHbI NOCTYNAaTb OT UCMbLITYeMO BbIDOpKU unu rpynnel. Mpu He06x0a4UMOCTU UCNONbL30-
BaHUS UCKYCCTBEHHbIX 06pa3LoB UM Npu3HakoB (BKIOYas CO34aHHbIX NYTEM M3MEHEHNSA PeanbHbIX AAHHbIX)
UX NpUMEHEeHne JOIMKHO ObiTb 060CHOBAHO U yKa3aHO B MPOTOKONE MCMbLITAHMS, B KOTOPOM Takoke AOMMKEH
6bITb OnMcaH MeTod nonyyYeHWs o6pasuoB W YCIOBUS €r0 NMPUMEHUMOCTU. PesynbraTtbl MCMbITAHUS MCKYC-
CTBEHHBIX U HEUCKYCCTBEHHbLIX 06pa3sLoB AOMKHbI ObiTb yka3aHbl B NPOTOKOME OTAENLHO, a pe3ynsraThl UC-
NbITAHWSA CMELLAHHbIX UCKYCCTBEHHbIX U HEMCKYCCTBEHHBLIX 00pa3LoB — coaeparb NoApPoGHOCTU CMELLEHUSA.

MpuMeyaHne—Mcnons30BaHne UCKYCCTBEHHO CUHTE3MPOBaHHbIX N306paxeHNii BUOMETPUYECKUX XapaKTepu-
CTWK NoBbIcUIo Bbl BHYTPEHHIOK [OCTOBEPHOCTb TEXHOMOTUYECKUX UCMBITAHUIA, NOCKONBKY KOHTPONMUPYIOTCA BCE He3aBu-
CUMble NepeMeHHbIe, BNUSIOLLME Ha 3KCNNyaTaLMOHHbIE XapaKTepUCTUKN. BHELWHAA AOCTOBEPHOCTL NpW 3TOM, BEPOSITHO,
ByAeT cHWxXeHa. B 6asy faHHbIX Takke, BEpOATHO, GyAeT BHECEHa cucTeMaTu4eckas olumbka OTHOCUTENbHO MOAENUpYio-
LMX GUOMeTpHHECKIe N30GPpaxKeHNs CUCTEM.

6.5.2 UcnbiTyemast rpynna He 4orkHa BKmodarh B cebs niogei, GuomeTpuyeckue xapakrepucTukM KOTOpbIX
npesBapuTENbHO UCMONb30BANUCh AN pa3paboTku UM HACTPOMKM UCNLITYEMOI BMOMETPUUECKON CUCTEMBI.

6.5.3 Ucnbityemas rpynna gomkHa Obitb gemorpadudeckn nogobHa rpynne LENEBOro NPUMEHEHUs,
AN KOTOPOK NO pesynsTaTtaM UCMbITaHUA ByayT onpesernieHbl 9KCNnyaTaUMoHHbIE XapakTepucTuku. B gaHHoM
cnyvae ucnelTyemble Cy6bekTbl 4OKHbI ObITk BbIOpaHbI CriyvaiHbiM 06pasom M3 BO3MOXHLIX NOfb30BaTenem
Ans uenesoro NpUMEeHeHus. B gpyrux cnyyasx Heobxoanumo ucnonb3oBaTb JOOPOBONbLLEB.

6.5.4 YBenuueHue 4Yncna nogei B UCNbITYyeMON rpynmne 3a c4eT 406POBOMbLEB MOXET 0Ka3aTb BIMSIHUE
Ha ucnbiTaHusa. JIioan ¢ peakMMu nNpuaHakaMum, Hanpumep, UHBanuabl, MOryT ObiTb HEAOCTATOMHO NpeacTaB-
neHbl B BbIGOpKe. ECNu OHM NPOTUB UCMONbL30BaHUSA BUOMETPUUECKON TEXHOMOIUM, TO OHW HE CTaHyT A06po-
BOMbLAMU NPU UCMBITAHUN BUOMETPUYECKON CUCTEMbI. MOXET BO3HUKHYTL HEO0BX0AMMOCTb HEPABHOMEPHOTO
HaGopa ao6posonbues, YToOb! UCNbITYEMAas rpynna Obina MakcumarbHO penpeseHTaTuBHON. COBpeMEHHoe
NoHWMaHne gemorpadmyecknx PakTopoB, BUSIOLLMX HA KCMyaTaLUMOHHbIE XapaKTePUCTUKM BuomeTpuye-
CKOW CUCTEMbI, HEAOCTATOYHO, NOITOMY LieneBoe npubnmkeHne NpoaoskaeT sSBNATLCS rnaBHoW npobnemoii,
CHIXKAIOLLEN JOCTOBEPHOCTb UCMBbITAHUS.

6.5.5 C6op GMOMETPMYECKUX AAHHBIX U MPOBEAEHNE UCTBITAHUA OBbIYHO COCTOSIT U3 HECKOMBKUX STa-
noB, KOTOPbIE B 3aBUCUMOCTW OT LIENeBOoro NpUMeHeHUst GBUOMETPUYECKUX CUCTEM OTAENEHbI APYr OT Apyra
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OHAMMW, HeaenaMU, MecauaMu unu rogamu. He Bcerga MOXHO coGpaTh UCMLITYEMYIO rpynny C NOCTOSAHHLIM
COCTaBOM Ha AaHHbIN Nepuos, 1 CneayeT OXuAaTb, YTO HEKOTOPbLIE UCTILITYEMbIE CYObLEKTbI MOTYT BbIObITL U3
rpynnbl B nepuoa mexay cOopoM AaHHbIX U UCTILITAHNEM.

6.5.6 [InA OTKPLITLIX LENEeBbIX MPUMEHEHUNH UCNbITYEMasn rpynna AomkHa ObiTb COOTBETCTBEHHO MPOUH-
CTPYKTUpPOBAHA U MOTMBMPOBAHA Tak, UTOObI €e NoBeAeHUe COOTBETCTBOBANIO LIENEBOMY NpUMeHeHuio. Cne-
Ayer u3beratb CUTyauui, KOraa UCNbITYeMbIM CyGbekTam HagoeaaT 00bIYHbIE UCNLITAHUSA, U OHU HAYUHAIOT
3KCNEPUMEHTUPOBATDL MU CTAHOBATCH MEHEE aKKypaTHbIMMU.

6.5.7 ina CKpbITbIX LeNeBbIX NPUMEHEHNI UCNILITYEMbIE CYObEKTbI A0MKHbI BeCTh cebs Tak, ByaTo OHM
He NoAo3peBaloT 0 NofyvYeHun obpasya B 4aHHbLIN MOMEHT. 3TO MOXET ObITb JOCTUTHYTO MyTEM MACCUBHOTO
3axBara AaHHbIX HA NPOTSHKEHUU ANUTENLHOrO Nepuoaa u NyTeM UCMONb30OBAHMA PAaAMOMETOK, UTOObI yCTa-
HOBUTb NMPaBUNBHBLIN UAEHTUPUKATOP UCTIBITYEMbIX CYyOLEKTOB 6e3 ux yyacTus.

6.5.8 M0 BO3MOXHOCTU UCTIbITYEMbIE CYyOBEKTHI AOMKHbI ObITb MOMHOCTBLIO NPOUH(OPMUPOBAHBI O He-
obxoauMoli npoueaype cbopa AaHHbLIX U 0CBEAOMAMEHLI 00 YCNOBUAX MCMONb30BAHUA U paACNpPOCTPaHEHUst
HeobpaboTaHHbIX AaHHbIX. Take cregyet coobWUTb O YUCNEe U MPOAOIMKUTENBHOCTU 3TANOB UCMbLITAHUS.
He3aBucuMO OT xapakTepa MCMosib30BaHMS IMYHBIX AaHHbIX, OHW He noAnexar pasrnawueHumio. [JomkHa 6biTb
noanucana copma cornaweHuns, NoATBEPXKAAIOLWAA, YTO KaXKAbIA UCNBITYEMbIN CyObLEKT MPUHUMAET cornatue-
Hue, n uHdhopmauua o Hem ByAET XPaHUTLCA B TAWHE.

MpumedyaHue— [Ona HEKOTOPLIX BUAOB UCNBITaHUW, HaNpUMep ASS ONEPaATUBHOIO UCMbITAHUSI CKPLITOW CU-
CTeMbl UAEHTUDUKALMW, UHPOPMUPOBAHUE UCNBITYEMBIX CYyOBbEKTOB, BO3MOXHO, ByaeT HelenecoobpasHbiM Ui MoXeT
M3MEHUTb UX NOBEAEHNE, YTO NPUBEAET K HENPUrOAHOCTU COBPaHHBIX AaHHBIX.

6.6 O0BLem ucnbiTaHuA

6.6.1 O6wure nonoxeHus

O6beM Yncna UcnbITyemblX CyObEKTOB M YUCNA NONLITOK (A Takke konuyecTsa GUOMETPUIECKUX Xapak-
TEPUCTUK, UCNONB3YEMBIX ANA KAXAO0r0 YenoBeka) BNUAET Ha TOYHOCTb U3MEPEHUA BEPOATHOCTEN OLLUMOOK.
Uem Oonblue NMPOBOAAT NONLITOK, TEM Bbille TOYHOCTb Pe3yneTaToB. [na yMEeHbLUEeHUSA YUcna nonbiToK, He-
06Xx0AMMBIX ANS KOHKPETHOrO YPOBHSI TOMHOCTU, NPUMEHSAIOT NPaBUNO TPEX U NPaBuIo Tpuauatu (CM. nNpu-
noxexue B, pasgen B.1). JaHHble npaBuna ABnAKOTCA 04€Hb ONTUMMUCTUYHBLIMKM, NOCKONbLKY Npeanonarator,
4YTO BEPOSITHOCTb OLUMOOK ABMAETCHA CNeACTBUEM €AUHCTBEHHOTO UCTOMHMKA Bapuauuu, YTO HEBEPHO B OT-
HOLLEHUU BUOMETPUYECKMX CUCTEM. [eCATb UCTIBbITYEMBIX 3aPErMCTPUPOBaHHBIX Nap 06pasLoB OT Kaxaoro us
100 4yenoBek CTaTUCTUYECKN HE IKBMBANEHTHbLI OAHOW MCMbITYEMON 3aperucTpupoBaHHON nape o6pasuos ot
kaxkgoro u3 1000 yenoBek n He 0BeCneunBaloT Ty e AOBEPUTENBHYIO BEPOSITHOCTb pe3yrbTaTtoB.

MpumedaHnune—TIlo mepe yBenuueHns obbema UCTILITaHUS AUCTIEPCUS OLLEHKU YMEHbLLAETCS, HO MacLUTaBHBIN KO-
3P PULMEHT 3aBUCUT OT MCTOMHMKa AMcCNepcumn. Hanpumep, nomb3oBaresnin MoryT UMETb OTIIMYaIOLLUECH BEPOATHOCTU OLUMGKM
[16], paroLme KOMMOHEHTY AUCNEPCUM, KOTOPYIO BBIMUCTSIOT Kak eiuHULY, pasfernieHHYI0 Ha YACIO UCTILITYEMbIX Cy6LeKToB,
BMECTO efMHULbI, pa3geneHHol Ha Yucro nonbITok. MogpoGHoe onucaHne faHHoro sgekTa NpUBEAEHO B NPUNOXeHUN B.

6.6.2 COOp HeCKONbKUX TPAH3aKUMA NONb30OBaTens

6.6.2.1 B npouecce UCnbITaHUA MOXET UCMONb30BaTbCA HECKOMbKO TPaH3aKLUMIn OT KaXXA0ro UCNbITye-
MOro cyObekTa. McnbITaHWs, NPU KOTOPbIX OT KaXA40ro NonbL3oBarenst He00XoAUMO NOMy4YUTb HECKONbKO TPaH-
3aKUUiA, BKNOYaloT B cebsi:

a) ucnbiTaHne apheKTOB CTAaPEHNA, agantauumn u Apyrux CUCTeMaTtu4eCKkmx U3MEHEHUN;

b) wucnbiTaHne Guomerpuyecknx cucTem, UCNONb3yIOLMX 0OHOBNEHME LIABNOHA;

C) onpeaerneHve AUana3oHOB BEPOATHOCTEN OLWIMOOK, MHAMBUAYANbHbLIX ANS KAXA0T0 NONb30BaTeNs;

d) ucnbiTaHue, Npu KOTOPOM TPAaH3aKUMA HE MONHOCTbLIO OnpejeneHa A0 UCMbLITAHUSA, HanpuMmep npu
onpeaerneHnn BIMAHMA YMCNA NOMbITOK B TPAH3aKLUMKN HA SKCTIyaTaLMOHHbIE XapaKTEPUCTUKMN.

MpuMedaHue — Ecnu CTOMMOCTb U YCUNWSL MO OpraHU3aLMn U perucTpaLui rpynnbl CyGbekToB He ABNSAOTCA
BaXHbIM YCIOBUEM, TO ANS obecreveHnst He3aBUCUMOCTM TpaH3aKUUi UCTONb3YHOT BonbLIOe YUCIIO UCTIBITYEMBIX CYy6b-
€KTOB, KaXAbl U3 KOTOPbIX CO3AAET OTAENbHYIO TpaH3akUuio. 3Ha4YUTENBHO ferdye UCNomnb3oBaTh paHee 3aperncTpupo-
BaHHbIX CyGbEKTOB, YeM HaliTW 1 3aperncTpupoBaTh HOBbIX. KpoMe Toro, Kaxablid pas npyu COBepLUEHUM NOMBITKA B 3TO Xe
BpeMsi MOryT BbiTb NPOBEAEHbI HECKONBKO JOMOSHUTENBHBIX NOMNBITOK. MexXay HeCKONbKUMU TpaH3aKUUsAMU CcyLecTByeT
HeKoTopasi KOpPenALMs; HO YacTo MPW UCMOML30BaHMM HECKONBKUX TPaH3aKLUMiA OT MeHbLUEro Y1cna UCTIbITyeMbIX Cybb-
€KTOB BO3HWUKAET MeHbLUasi HeornpefereHHOCTb pe3ynbraToB UCTbITaHUs, YEM MPU UCTBITAaHUM aHaNoOrM4HOW CTOMMOCTH,
UCnonb3ytoLlweM ofHy TpaH3akLMio oT GOrbLUEro YMCa UCTIBITYEMbIX CYGLEKTOB.

6.6.2.2 Yucno n yactoTa NPUMEHEHUSI UCTILITATENbHBIX TPAH3AKLMMI, NOMYYEHHbIX OT KaXA0ro UCnbITye-
MOro cybbekTa, 4OMKHbI COOTBETCTBOBAThL MX LIENEBOMY NMPUMEHEHUIO. TPaH3aKUMn MOryT ObITb U3MEHEHbBI B
nraHe ucnbiTaHNA NPU YCroBuU, YTO U3MEHEHHAA CTPYKTYpa TPaH3akUMn HE3HAYUTENBLHO BIUSIET HA BEPOAT-
HOCTH OLUMOOK.
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MpuMeyaHune—IlloBegeHWe NonbL3oBaTENA MOXET USMEHATLCA NPU NPOBEAEHUN KaXA0i cneaytowein NonbITk1
M3-3a YBENMUYEHUS €ro OCBEAOMIIEHHOCTM 06 ycTpoiicTBe Unu obpaTHOW CBA3MW, TO eCTb O pesynbrate uaeHTudUuKkaymu.
Hanpumep nepsas nonbiTKa, KOTOpPYIO COBepLUaeT nofib3osatefb, OyAeT umerb 6onee BLICOKYIO BEPOSATHOCTb OTKasa,
yeM cnegytoue nonulTkn. B pesynsrate Habnogaemas BITHC 6yaet 3aBUCETb OT CTPYKTYpbl NONLITOK NONb3oBaTens,
KakK onpepgerneHo B COOTBETCTBUU C NMPOTOKOJTOM UCNbITAaHUA. BepOFlTHOCTI/I omnbok oUyeHuBaKT B cpegHeM He TONbko No
Lienesoii BLIGOpKe, HO Taloke Mo NorbITKaMm, KOTopbie Nnofb3osaTerl MOXET BhINOMHUTL KOPPEKTHO. B 3ToM cnydae npu-
MEHSIIOT YCpeiHEHUE MO HECKOMBLKUM NONbITKaM. M3MeHeHWe Yncna n CTpYKTYpbl NONLITOK NOMb30BaTENA MOXET NOBNUATL
Ha noBejeHue nonb3oBartena U Ha 3Ha4eHUue BEPOATHOCTU ownbokK.

Tpumep — Ucnonb3oeaHue HECKOJILKUX MpaH3aKyul Henpu2oo0Ho 3515 ucnsimaHul, 8 KomopbIX MoJib30-
eamenb 00JnkeH 6bImb He3HaKOM C ycmpolicmeoM Uslu 6UoOMempPUYECKUM TNPUSIOKeHUeM.

6.6.3 PekoMeHaaUumn no 06 bLeMy UCNbITAHUA

Mpu onpeaeneHnm TOYHOCTU PE3yNLTATOB UCMLITAHUS YUCIIO UCTILITYEMbIX CyOBLEKTOB MMeeT Gonbluee
3Ha4YeHue, 4emM YUcno NPoBOAUMbIX MOMbITOK.

a) Mpynna gormkHa ObITb HACTONbLKO BONLLLON, HACKONBLKO 3TO NPAKTUYECKU OCyLLECTBUMO. Mepon uene-
Cc000pa3sHOCTU MOTYT ObITb 3aTpaThbl HA HAOOP U UCNLITAHME TPYNMbI.

b) OT kaXkgoro UCNbITYeMoro cyobLekTa 4OMKHO ObITb MONYYEHO AOCTATOMHOE Yucno o6pasuyos, 4ToObI
ofLiee yMcno NOMbITOK NPEBLICUIO 3HAaYeHue, Tpebyemoe no npasuny 3 unu npasuny 30 COOTBETCTBEHHO.
Ecnun ecTb BO3MOXHOCTL COOpaTb HECKONbKO 00pa3sLOB B pasHbie AHU MNKU PasHbIX Nanbues, rMas unu pyk
(NPY YCrIOBMM COXPAHEHUSI PENPE3EHTATUBHOCTY ), TO MOXHO YMEHBLUUTL 3aBUCUMOCTU Mexay obpasuamu
O4HOro U TOro >Ke 4YernoBeka.

¢) MNocne ToOro kak gaHHble GyayT coGpaHbl U NPOAHANM3MPOBaHbI, A0MKHA ObiTb NpOBEAEHA OUEHKa
HeonpeAeneHHOCTU 3MepeHuin pabounx xapakTepucTuk, a Takke ObINo N NPOBEAEHO UCNbITaHWE B A0CTa-
TOYHOM 06BbEMeE.

MpuMeuaHune—B sToM cnyyae NPUMEHSAIOT 3aKOH YObIBalOLLEl OTAaYU, T.e. UeNib AOCTUTHYTA, ECMTU YACNO
OLLMGOK, BO3HUKAIOLMX M3-3a U3MEHEHWIi YCNOBUIA UCNOMb30BaHUS UK BLIGOPKM UCMBITYEMbIX CYGbeKToB, NpeBbiaeT
ymncrio oLIMGOK, BO3HUKAIOLWMX BCReacTBue obbemMa rpynnbl U Y1cria onbIToB.

6.7 MHOrokpaTHble UCnbITaHUA

6.7.1 Ecnu npoueaypa c6opa AaHHbIX HE MOXET ObITb MCMONb30BaHA U3-3a €e CTOMMOCTM, TO Aony-
CKaeTCsa NPOBECTM HECKOMbKO UCMbITAHWI C OAAHUM HAabOPOM AaHHbIX. [JaHHbIA METOA UCMONb3YIOT NPU Npo-
BEAEHUMN TEXHONOrMYECKOro ucnbiTaHus. Ons Guomerpudeckux cucrem, paboraiowmx ¢ GUOMeTpruyeckummn
Xapaktepuctukamu, TpeboBaHus K KOTOpbIM ycTaHoBNEHLI B [18] — [21] (oTneyaTok nanbua, nuMuo, paayxHas
oBonouka rnasa u ronoc), Moxet BbITb cobpaHa ogHa 6a3a AaHHbIX ANsi UCTNIbITAHWS anrOPUTMOB CPaBHEHMUS
obpasua 0T MHOXeCTBa U3rOTOBUTENEN B PEXUME OTNOXEHHOIO 3aaaHus. Takum obpasom obecneunBaercs
pasgeneHue nogcuctembl cOopa AaHHbIX U 06paboTKKM AaHHbIX. [MOCKOMNbKY AaHHbIE NOACUCTEMbI OObIMHO HE
SIBNAIOTCA aBCOMOTHO HE3ABUCUMMbIMU, TO MOTYT BO3HUKHYTb Npo6rnemMbl. HanpumMep Moaynb NpOBEpPKK Kade-
CTBa, TPeOyOLWNIA OT NoACUCTEMBI COOpa AaHHbLIX NOBTOPHOMO MOMyYeHUst M306paXkeHus, SIBNSIETCA YacTblo
noacmcremsl 06paboTku curHana. Kpome Toro, aaxke €Cnm CtaHaapTbl HA BUOMETPUYECKME XapaKTEPUCTUKN
CYLLIECTBYIOT, Ha Ka4eCTBO U300pakeHUs BNUSIIOT Pa3nuyHble BUAbI NONb30BATENLCKUX MHTEP(ERCOB, KOTO-
pble ynpasnsalT npoueccoM cbopa AaHHbiX. CrneaoBaTenbHO, NMPU MCMONb30BaHUU CTaHAAPTU3MPOBAHHOW
6a3bl faHHbIX TEXHOMNOIMYECKOE UCMbITAHNE anropUTMOB B PEXUME OTNOXKEHHOTO 3a1aHNS MOXKET AaTb HEO0-
CTOBEpHbIE NoKasaTenun obLMX SKCNyaTauuOHHbIX XapaKkTe pUCTUK GUOMETPUYECKON CUCTEMbI UMM CMECTUTb
pesynsratbl B NMONb3y O4HMX CUCTEM MO OTHOLLIEHUIO K APYTUM.

6.7.2 CueHapHble UCTIbITAHUSI HECKOTbKUX BUOMETPUYECKUX CUCTEM MOTYT NPOBOANTLCS OAHOBPEMEHHO
npu Hanu4YuM UCMbITYEMON TPYNMbl C UCMONb30BAHMEM HECKOMbKMUX PasnUYHbIX YCTPOWCTB UMM METOA0B Ha
Kaxxgom aTtane. [JaHHbii noaxon TpebyeT oCTOpOXXHOCTU. OaHa U3 BO3MOXHBIX NPoBnem 3akno4aeTcs B TOM,
YTO UCNbITYEMble CyObekTbl aaanTUPYHOTCs, NepeMeLLascb OT CUCTEMbI K cucteMme. YToObl ypaBHATL AaH-
Hbli 9PdEKT MO BCEM YCTPONCTBAM, MOPSAOK UX MPEeaAbABNEHNSA KaXAO0MY UCMbITYEMOMY CyObeKTY AOMKeEH
ObITb CriyvanHbiM. [pyras npobrnema 3aknio4aeTcsl B TOM, YTO onpeaeneHme naeanbLHoro noBeaeHust 0aHoro
YCTPONCTBA HAX0AUTCA B MPOTUBOPEYNM C NMOBEAEHUEM ANsA Apyroro. Hanpumep HeKOTopble YCTPONCTBA pa-
6oTaloT NnyyLle ¢ M3obpa)keHUeM B JBUXKEHUU, B TO BPEMS KaK ANs APYrMX HEOBX0AMMO HemnoABMKHOe n3obpa-
eHue. Takne KOHNUKTLI MOryT NPUBECTU K Bonee HU3KOKa4YeCTBEHHbIM U300paXkeHUsAIM O4HOr0 unu Gonee
UCTMBITYEMbIX YCTPOWCTB.

* Hanpumep ucnons3osaHne MU3NHLA MOXET BbITb HEpenpPe3eHTaTUBHLIM 18 HOpMarbHOro UCNonbL3oBaHusa 6uo-
METPUYECKON CUCTEMbI OTMeYaTKa nanbua, U 3Ha4eHUst BEPOATHOCTU olnbok ByayT pasnuuHbiMu [17]. ToUHO Tak Xe nc-
nosib3oBaHne nepesepHyTOW NeBOW PykU He ByaeT pernpeseHTaTUBHBEIM B BUOMETPUYECKON cucTeme, NpefHa3HaveHHoN
ANA perncTpayumn npasBoi pyku.
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7 Co0p AaHHbIX

7.1 VcknrovyeHue otkasa coopa gaHHbIX

7.1.1 Mony4eHHble BuomeTpudeckue obpasupl 3aHocAT B 6a3y aaHHbIX. MHdopmaums o Buomerpude-
CKMX XapaKkTepucTMKax U nornb30BaTensax siBNAeTca meTagaHHbiMu. Basa faHHbIX 1 MeTaaHHble MOTryT ObITb
NOBPEXAEHbI, €CNM YENoBeK A0nyCTUT owmMbKy B npouecce cbopa AaHHbIX. BepoAaTHoCTH owmbok B npouec-
ce cOopa AaHHbIX MOTYT MPEeBbILLATbL BEPOATHOCTM OLLIMOOK BUOMETPUYECKOro ycTponcTaa. Mostomy cbopy
[JaHHbIX crieayet yaenaTb NOBbILLEHHOE BHUMaHUE, YToObl n3bexarb owmbok B 6a3e AaHHbIX (HENPaBUILHO
nony4YeHHoe U300paKEHNE) U B MeTaAaHHbIX (HENPaBUMbHO MapPKUPOBAHHOE N300paXKeHHe).

7.1.2 Tunu4HbiMuK oumbkamu B 6ase gaHHbIX SBRSIOTCSA:

a) AAHHbIE UCMbITYEMbIX CyObEKTOB, UCMONb3YIOLLMX CUCTEMY, HENPABUIbHbI (BHE PAMOK MHCTPYKLMUMW NO
3KCNEPUMEHTY), HaNpUMep 13-3a HeMpPaBUILHOTO UCNONbL30BAHUSA CKaHepa oTnevarka nanbua;

b) AaHHBIE NYCTOrO UM MCNOPYEHHOTO N300paXkeHusl cyObekTa, ecnu Nonb3oBaTenb BBEN NepCcoHarnb-
HbIii aeHTMuKaunoHHeIn Homep (MWH), HO He NpeacTaBUn KAYECTBEHHOTO OMOMETPUYECKOTO 00pa3La.

7.1.3 BO3MOXXHbBIMU MPUYMHAMU OLLMBOK B METaAaHHbIX SIBMAIOTCS:

a) ucnbiTyemblit cyobekT ¢ HeBepHbiM MNH;

b) HeBepHbIi BBOA MNH;

C) UCMOMnb30BaHWe HepernaMeHTMPOBaHHON AN cyObekTta BUOMETPUYECKON XapaKTepUCTUKM, Hanpu-
Mep cyObeKT Mcnonb3yeT CpeHuin naneu, korga TpebyeTcs ykasaTenbHbIN.

7.1.4 Tpu cbope AaHHbIX cneayeT UCnonbL30BaTbL NPorpamMmmMHoe obecneyeHne, KOTOPOe MUHUMU3UPYET
YUCNO AaHHLIX, TPEDYIOLLMX BBOAA C KIABMAaTYpPbl, COOMPAET NePCOHAarNbHLIE AAHHbIE AN NPOBEPKU BBEAEH-
HbIX JJ@HHbIX 1 UMEET BCTPOEHHOE pe3epBUpOBaHME AaHHbIX. OnepaTopbl AOIDKHLI 3HATL Npasuna paboTel ¢
BMOMETPUYECKON CUCTEMON M NPeaoTBpaLLaTh BO3MOXHbIe owmnbku. Bo nsbexxaHue pasnuyHoin nHtepnpera-
LMW NOHATUA KHEMPABUIILHO NOMYYEHHbIN 0Opa3eLy AOMKHbI ObiTh 3apaHee yCTaHOBIEHbI 0OLEKTUBHbBIE KpU-
Tepuu. MoGasa BHeLWITATHAA CUTyauus, BO3HUKAIOLLAA NpU NonbiTke cOopa AaHHbIX W 3aTparuBatolias TpaH-
3aKLMI0, A0IKHA ObITh 320KYMEHTUPOBaHA NEPCOHANOM, BbIMOMHAOLWMM COOp AaHHbIX.

7.1.5 Ownbkun, gonyLeHHble Npyu cOope AaHHbIX, CHUXKAKOT AOCTOBEPHOCTL Pe3ynbTaTtoB UCMLITAHUS.
UcnpaeneHue ownbok B 6a3e AaHHbIX UMM METaAaHHbIX AOMKHO BbIMOMHATLCS C MOMOLLIbIO BCTPOEHHOTO B CU-
CTeMy YCTPOWCTBA pe3epBUpOBaHnsi cbopa JaHHbIX U HE AOIMKHO ObITh MONHOCTHLIO OCHOBAHO Ha pe3ynsrarax
NPOBEPEHHOr0 BUOMETPUYECKOTO anroputMa. B 3TOM OTHOLLIEHUM BUOMETPUYECKNE CUCTEMBI, KOTOPbIE MOTYT
COXpaHATb U3obpaxkeHnsa 06pasLoB 1 (MNK) NPOTOKOSbI TPAH3AKLUMIA, NPEAOCTaBNAAIOT 60MbLLE BO3MOXHOCTEN
NS UCMIPAaBMEHUs OWMOOK, YEM CUCTEMbI, B KOTOPbIX BCE OCOOEHHOCTU UCMbITAHUSA AOMKHbI ObITb 3aMUCaHBI
BPYYUHYIO.

7.1.6 MepcoHan, BbINOMHAOLLMIA COOP AaHHBIX, He AOMMKEH BPYYHYIO OTOPaKOBbLIBATb UMM UCMONbL30BaThb
aBTOMAaTU3NPOBAaHHLIN MeXaHU3M OTOPaKkoBKKM NOMyYeHHbIX 00pa3sLoB, KPOME Criydaes, korga o6pasibl He Co-
OTBETCTBYIOT HEKOTOPOMY (hopManbHOMY NpeaonpeaeneHHoMy 3a40KYMEHTUPOBAHHOMY U NPeACTaBNEHHOMY
KPUTEPUIO MCKIIOHEHUSA. Y1CO UCKITIOYEHHBIX TaKMM 00pa3om 06pa3sLIoB AOMKHO ObITb OTPAXKEHO B NPOTOKONE.

Mpumep — Uckniovaemes obpa3sel, omneyamka nanbua, €c/iu MoKpLIMas YepHUnamMu obaacmes nanbua
meHbwe 0,25 cm?.

7.2 CobpaHHble JaHHble U OCOOEHHOCTU UCTIbITAHUA

7.2.1 JaHHble, KOTOpble MOTYT ObITb COBpaHbl aBTOMATUYECKU, 3aBUCAT OT MCMONb3yeMon buomerpu-
YeCcKon cuctembl. B ngeansHoM cnyvae cuctema AOIkHA aBTOMAaTUYECKU 3anucbiBaTb BCE MOMbITKU PEru-
cTpauumu, Bepudukauum unum maeHTudukaumm, BKIoYas napametpbl TpebyemMoW WAEHTUYHOCTU, CTEMNeHUu
CXOXECTW U KayecTBa, 1, N0 BO3MOXXHOCTU, COXPAHATb OMOMETpUYEckue o0pasupl, YTO AAET cneayroLLme npe-
nMmyLecTBa:

a) ecnu usrotoButenb npegocrasun KPIMO, nonyyeHHble WabnoHbl U CTEMEHU CXOXKECTU MOTYT ObITb
paccyMTaHbl B peXXMMe OTINOXKEHHOTO 3aaHus, YTo 00eCcneynBaeT NonHoe NepekpecTHoe cpaBHeHne obpasua
C WwabnoHamu Ana nony4eHus 60MbLLEro KONMYECTBA CTEMEHEN CXOXKECTU ANg «CaMO3BaHLEBY;

b) cobpaHHble BuomeTpuyeckne obpasLbl MOryT UCMOMNb30BATLCA B HECKONbKUX CryYasX: Ans NPOBEPKU
MOAUULIMPOBAHHOTO anroputTma unu (ecnm obpasubl UMEKOT COOTBETCTBYIOLLMI (hopmaT) ANSA NPOBEPKKN Apy-
rMX anropuTMOB MPU TEXHONOTMYECKOM UCNLITAHUY;

C) MoTeHuMarnbHble ownbku B 6a3e AAHHLIX UM METagaHHbIX MOTYT ObITb MPOKOHTPONMPOBAHbLI BU3Y-
arnbHO UK NpY NPOBEPKE 3anUCen TpaH3akuui;,

d) MUHUMU3NPYETCA YNCNO PUKCUPYEMBIX BPYHHYIO IAHHBIX U BEPOATHOCTL OLLUMOOK Npu MoaUdMKaLUK.
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7.2.2 MHorne GUOMETPUYECKME CUCTEMBI B HOPMANLHOM pexxumMe paboTbl He o0BecneymBaloT Bbille-
yKasaHHble pyHKLMOHArbHbIE BO3MOXHOCTK. [pn B3aMMOAENCTBMM C U3FOTOBUTENEM CreayeT ykasatb, UTo
cuctema gomkHa obecnednBaTb BbINOMHEHME (DYHKLMOHANbHbLIX BO3MOXHOCTENW, HO NpU 9TOM HEeOBX0aMMO,
yTOObI 3KCNMNyaTauMOHHbIE XapaKkTePUCTUKN CUCTEMBI HE ObinNu M3MEHeHbl. Hanpumep 3anucb n3obpaxeHni
MOXET 3ameanuTb paboTy BMOMETPUYECKON CUCTEMbI U MOBNKUATbL HA NMoBeAeHWe nonb3oBaTtens. Ecrnv 6uo-
MeTpuyeckne obpasibl He MOTyT ObITb COXPaHEHbI, TO PErUCTPaLMA U TPaH3aKUUW NOASIMHHOIO Nuua Wiu
«CamMo3BaHUay» 40MKHbI OblTh MPOBEAEHbI B PEXUME peanbHOro BPpeMeHW U pesysnbsrartbl, Npu HeobXxoaumo-
CTH, AOMKHbI ObITb 3apPErMCTPUPOBaHBLI ONepaTopom. [na nony4yeHus 4OCTOBEPHbLIX PE3ynsTaToB HEOOX0AMMO
0becnevnTb KOHTPONb 3@ NepPCOHAaNIoM, PErUCTPUPYIOLLMM pe3ynbraTbl paboTbl OMOMETPUYECKONH CUCTEMBI.

7.2.3 HekoTopbie GUOMETPUYECKUE CUCTEMBI NPEAOCTABNAT BbIBOALI O COOTBETCTBUM WUITM HECOOTBET-
CTBUM WABGNOHOB NP AaHHbIX HACTPOKax 6€30NacHOCTU, HO HE NPEAOCTaBMAIOT CTENEHU CXOKECTU. B Takmx
cny4vasx ans noctpoenus kpueor KOO aaHHble NONbITOK NOAMMHHLIX NAL, U «CAMO3BaHLEB» AOIDKHbI ObiTh
cobpaHbI Npy pasHbIX MapaMeTpax HaCTPOViku Bes3onacHoCTH. N3roToBUTENb MOXET COOOLLUTL COOTBETCTBYIO-
LM ananasoH napameTpoB HACTPOMKM Be3onacHoCTu. BbibpaHHble 3HaueHust Ans ycTaHoBKM 6e30nacHOCTM
(koTopasi MOXET ObITb HU3KOW, CPEAHEN M BLICOKOW) OyayT xapakrepusoBarb kpuBylo KOO BMecTo nopora
NPUHATUA pelleHus. Mpu UCNbITaHUAX B PEXUME peanbHOro BPEMEHU AN NpaBuilbHON OLIEHKW BEPOSITHO-
cTel oWwMbOoK Kaxablii NONb30BaTeNb AOMKEH COBEPLUWTL TPAH3aKUMIO NPU KaXAoW BbiOPaHHOW yCTaHOBKE
GesonacHocTH.

MpuMeYaHwne— MNpoTokonkl UCMbITaHWA MOTYT GbITE OCPOPMIIEHEI TaKUM 06pa3oM, YTO NOMLITKM NOAIMHHOMO
nuvua 6yayT oTpaxeHbl B Mopsiike NOBbLILLEHUA TONEPaHTHOCTM GUOMETPUYECKON CUCTEMbI, OCTaHaBNUBAsIC MPU Nornyye-
HUM CXOACTBA; @ NOMbITKMN «CaMo3BaHLa» — B NOPSIAKE CHUXKEHMUS TONEPAHTHOCTU CUCTEMbI, OCTaHaBNUBASCh NpU Mony-
YeHUM HecxofcTBa. Takoe ohoOpMIIEHNE NPOTOKONOB HE COOTBETCTBYET TpeGoBaHUSAM HACTOSILLEro CTaHAapTa, NOCKONbLKY
pesyneTaThl HECKONBKUX NOMBITOK MOTYT GbiTb OLIMGOYHO NPUHATHI 3@ pe3ynbTaThl U3MEHEHWUS NOpOra NPUHATUS PELLEHUS!.

7.2.4 nsA CHWUXXEHNUS BEPOATHOCTM OLLIMOOK U NOBbLILLEHMS ObICTPOAENCTBUA B MaH cbopa AaHHbIX Crne-
OYET BKIIOUMTb METOA yaaneHus obpasuos u buorpaduyeckor nHgopmaumm o cydbekTe no ero 3anpocy.

7.3 Peructpauusa

7.3.1 TpaH3akuum permcrpaummn

7.3.1.1 Kaxkablii MCNbITYEMBIA CyObEKT JOIMKEH 3apPEruCTPUpPOBAaTLCA TONBKO OAMH pa3, HO B pedynbrare
peructpauun moxet BbiTb NoslydeHo boree ogHoro wabnoHa (Hanpumep, WAabNoOH ANA KaXaoro ornevarka
nanbLa unu pasnu4HbiX NONOXeHui nuua). B npouecce perucrpauyun AoNycKkaeTcs NPoBeAEHNE HECKOSNbKUX
nonbITok. Heobxoammo nsberarb cnyyanHbix perucTpauun.

7.3.1.2 Bo Bpems permctpaumm MoryT 6biTb NPOBEAEHbI TPEHUPOBOYHbIE UCMILITAHUA, YTOObLI YAOCTOBE-
PUTBCA, YTO 3apPErMCTPUPOBaHHLIE 00pa3Lpbl UMEIOT 4OCTAaTOYHO BbICOKOE Ka4eCcTBO ANA AanbHENLWero cpas-
HEHUA, N 03HAKOMUTbL UCMLITYEMbIX CYObLEKTOB C BUOMETpUYECKON cuctemoi. KonuuecTBeHHble pesynbrarhl
TPEHUPOBOYHBIX UCMbITAHUIA HE AOIMHKHBI PErMCTPUPOBATLCA KaK 4acTb CPABHUTENIbHOW 3annMcy NOANMHHOIO
nuua (ecnu aKcnnyaTauMoHHbIe XapakTepucTUkUM GUOMETPUIECKUX CUCTEM ByayT U3MEHEHbI Cpasy xe).

7.3.1.3 Ecnu BO3MOXHO, 3aperncTpupoBaHHbie 06pasubl 4OMKHbI ObITb COXPAHEHBI.

7.3.2 YcnoBus peructpauuu

7.3.2.1 Ycnosus perucrpayum OmKHblI COOTBETCTBOBATbL 3KCNNyaTaLUUOHHLIM YCNOBUAM LENEBOro Npu-
MEHEHUA OUOMETPUYECKON CUCTEMbI. TAKCOHOMMUS [22] BHELLHUX YCIOBUI pPerucTpauuu onpeaenser npu-
MEHMMOCTb pe3ynsTaToB UCMbITaHus. Creayer pykOBOACTBOBATLCA PEKOMEHAAUMAMU n3rotosutens Guome-
TPUYECKMX CUCTEM U 00paLLaTh BHUMaHWE Ha YCIOBUS OKpY>KatoLLein cpeabl. Heobxoanmo Taioke yuuTbiBaThb
BNUsiHue nomex. Momexu MoryT GbiTb aKyCTU4ECKUMU B Criydae BepuduKkaumm AUKTopa UM onTu4eckumMmmn npm
MCMOMNb30BaHUKN CUCTEMBI, (DOPMUPYIOLLEN N300paXeHus rnasa, nuua, nanbua unu pyku. OnTuyeckne nomexmu
BIUAIOT HA BCE CMCTEMbI, paboTaiolme B ONTUYECKOM Anana3oHe. YCnoBUA OCBELLEHNUA JOSKHbI Kak MOXHO
Gonee COOTBETCTBOBATbL YCMNOBUSIM OKpY>KatoLLei cpeabl. Pedynbrartbl MCNbITAHUA B OAHWUX YCIIOBUAX NOMEX HE
pacnpoCTPaHSAIOTCA Ha UCMbITAHMSA B APYTUX YCIOBUSAX.

7.3.2.2 Peructpauus buomeTtpuyecknx ob6pasLioB 4OMKHA BbIMOMHATLCA B O4HUX U TEX XKE YCMOBMSIX.
BonbLioe uncno nonbITok céopa AaHHbIX MOXET ObiTb UCNOPYEHO M3-38 USMEHEHUI B NPOTOKONax unm obo-
pyaoBaHun B npoLecce c60pa AaHHbIX . M03TOMy Heobxoammo 0BecneunTh Takoe ynpasneHne npeacTas-
neHvem u addektaMmm kKaHana nepegadun, 4Ytobbl AaHHbIe 3P eKTbl BbiM NOCTOAHHBIMU WU U3MEHAMNUCH
CnyyainHbiM 00pa3om y BCEX UCTbITYEMbIX CyObeKTOB.

* TNpumep — «Bonblloe pasgeneHuney B 6ase gaHHbIX pedn KING [23]. MpumepHo Ha cepefuHe cbopa gaHHbIX
obopyfnoBaHue perucTpaLmn no HeM3BecTHOW NpUYUHe BbiNo BPEMEHHO AeMOoHTMpoBaHo. MNo3xe oHo BbINo cHoBa ycTa-
HOBMNEHO B COOTBETCTBUU C MOHTAXHOW CXEMOW; TeM He MeHee aMNIIUTYAHO-4aCTOTHble XapakTepUCTMKN Bbinu HEMHOro
U3MEHeHbI, YTO NPUBENO K PasAeneHnto JaHHbIX U YCIIOXHEHWUIO aHanu3aa anropuTMoB.
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7.3.2.3 B npouecce UCNbITaHUs ONepaTop, BbIMOMHAOWUA PEerucTpauuto, MOXET Mony4YuTb A0NOMHU-
TernbHbIE CBEAEHUsI O CUCTEME, KOTOPbIE MOTYT MOBMNUATL HA NOCneayloWmne perucTpauuun. [insa npeaoTepatue-
HUS! TakoM CMTYyaLMmM NPOLIECC perucTpaumm 1 KpuTepum BMELLATeNbCTBA oneparopa AorkHbl ObITh onpeaene-
Hbl 3apaHee, KPOMe TOr0, I0IKHO BbiTb NPEAYCMOTPEHO COOTBETCTBYIOLEE 06yYeHune oneparopa.

7.3.3 OTKa3bl perucTpauumn u oWUOKN npeacTaBneHUA

7.3.3.1 buomerpuyeckas CUCTEMA MOXET HE NPUHUMATbL HEKOTOpPble NONbLITKM perucTpauun. Moagynu
KOHTPONS Ka4yeCTBa HEKOTOPbLIX CUCTEM, TPebylomx MHOro GuomeTpuyecknx obpasLoB Ana perncrpauuu,
OyayT OTKNOHATbL 006pasLbl, KOTOPbIE 3HAYUTENLHO U3MEHSIOTCA MEXAY NPEACTABNEHUSIMU; APYTME MOAYIN
KOHTPONS KAYeCTBA OTKIOHSIIOT OTAENbHbIE HU3KOKAYeCTBEHHbIE U306pakeHusa. Ecnu aaHHbie Mogynu no-
3BOMAIOT HACTPOUTL KPUTEPUI NPUHATUSA PeLUEHUs, TO He0OX0AMMO CneaoBaTb PEKOMEHAALIUAM U3rOTOBUTE-
ns. Hekotopble NONbITKM PErMcTpaLun MOryT ObiTb BbINOSIHEHLI C YCTAHOBAEHHLIM MAKCUManbHLIM YUCAIOM
NOMbITOK UNU MakCUManbHbLIM UCTEKLLIUM BpemeHeM. Heobxoaumo obecneuntb COXpaHEeHUe BCEX YPOBHEWN
Ka4ecTBa W 3aperucTpupoBaHHbiX 006pasLoB. PekomeHaauum unu KoppekTupyiolee AeiCTBue B OTHOLLIEHUN
nonb3oBaTtenei, COBEPLUMBLUMX HEYAAYHYIO MONbITKY perucrpauun, AomkHbl ObiTb ONpeAeneHbl 3apaHee u
yKasaHbl B NnaHe.

7.3.3.2 Yucno ncnbitTyeMbix CyObLEKTOB, KOTOPbLIE HE CMOINN 3apPErMcTpUPOBaTLCS NPU BLIGPAHHOM KpU-
Tepum, JOMKHO ObiTb 3adMKCUPOBAHO M yKa3aHo B npoTokone. Mo BO3MOXHOCTH, AOIDKHbI ObiTb 3adhukcu-
pOBaHbl U yKa3aHbl B MPOTOKONE NPUYUHLI OTKA3a B perucTpauuu (Hanpumep, nonbITKK, KOTOpbie Gbinu npo-
usBegeHol 6e3 npeactaBneHns GUOMETPUYECKUX XapPaKTEPUCTUK, a Takke cnyvau, koraa obpasey He Gbin
Nosly4YeH, OTKasbl MW UCKMIOYEHUA anropuTMa perucTpauun, Korga CMCTeMa He MOXET YCNEeLwWHO BbINONHUTL
BepUdUKaLmIo).

7.3.3.3 MNpoBepka ka4yecTsa He A0MKHA ObITb NONHOCTLIO AaBTOMATUYECKON. BMeLuaTenscTBo oneparopa
TpebyeTcs B crnyyae HECOOTBETCTBUA NPEACTaBNEHHbIX 3aPEerMCTPUPOBAHHBIX MOAESNEH HEKOTOPLIM YCTaHOB-
NeHHbIM KpUTepuam. Hanpumep peructpupyemelie nonb3osaTenu MoryT NpeacTaBuTh He TOT nanew, pyky unu
rmas, 3a4nTatb HENPaBUIIbHYIO PErMCTPaLMOHHYIO dpasy Mnu NOANUCATLCA APYIUM UMEHEM. OTU AaHHbIE
JOMKHbI ObITh yAaneHbl, HO OMKEH ObITb 06ECNEYEH YYET TaKMX Cry4aes.

7.3.3.4 PegaktpoBaHue AaHHbIX C LEemNbio yaaneHus HeCOOTBETCTBYIOLWUX BUOMETPUIECKMX NPeaCTaB-
NEHUI MOXET ObITb OCHOBAHO Ha UCKIMIOYEHUN BbIGPOCOB. BnusHMe Takux u3MEHEeHW Ha akcnnyaTaunoHHbIe
XapakTepuUCTUKU OOMKHO ObITb 3aPUKCUPOBAHO. PerncTpaumoHHble AaHHbIE He AOMKHbI yAAnATbCA, ecnu
3aperncTpmpoBaHHbIi LWABNOH SBNAETCA BbIOPOCOM.

7.4 TpaH3akuuMu NOASIMHHbIX UL

7.4.1 TpaH3akuMu NOASNMHHBIX MWL, AOSHKHLI NPOBOAUTCSA B YCMOBUSAX KaK MOXHO 6oree TO4YHO COOoT-
BETCTBYIOLLIMX YCNOBUSAM LIENEBOro NMpUMEHEHWA OUMOMETPUYECKNX CUCTEM, BKITKOYAsA YCNOBUS OKpY>catoLLel
cpedbl. B Tevyenune npouecca c6opa AaHHbIX 3TU YCMOBUA HE AOMKHbI M3MEHATLCA. MoTuBaLMA UCTbITYeMbIX
CyOBLeKToB 1 YPOBEHb UX ODYYEHUA U OCBEAOMIEHHOCTU O BUOMETPUYECKON CUCTEME AOSHKHBI COOTBETCTBO-
BaTb LIENEBOMY NMPUMEHEHUIO KOHKPETHOW BUOMETPUYECKON CUCTEMBI.

MpuMeyaHue— [poBegeHNe TEXHOINOMYECKOro UCTbITaHUs, COOTBETCTBYIOLLErO YCMNOBUSIM LIENEBOro npu-
MEHEHWsI CUCTEMEI, OTHOCWTCA K NPEeAYCMOTPEHHOMY MPUMEHEHWUIO, He ABMIAIOLLEMYCS CIIMLLIKOM CIIOXHBIM WU CITIULLIKOM
NPOCTLIM A5 BO3MOXHOCTEN UCMLITYeMbIX anropuTMOB.

7.4.2 B npouecce c6opa gaHHbIX He0Bx0aumMo o6ecnednTb, YTobbl achdhekThl NPEACTaBNEHMS U KaHana
nepeaadun Obinv NOCTOAHHBIMU UMN W3MEHANNCH CIly4aiiHO BO BCel BbIOOPKE UCTbITYyEMbIX CybbekToB. Ecnu
AaHHble 3 EKTLI 0CTAOTCA MOCTOAHHLIMW BO BCeW BbIGOPKE, TO Te e adpdekThl NpecTaBneHns U kaHana
nepegayvn npu perncrpaummn AomkHbl ObiTb 06ecneYeHbl Takke Ans cbopa AaHHbIX. CucTeMaTuyeckuii pas-
Bpoc adhheKToB NPeACTaBNEeHNA U KaHana nepegadm Mexay AaHHbIMU perucTpaumm u AaHHbIMU UCTIbITaHU
NPUBOAUT K UCKAXEHUIO pE3ynbTaToB. Ecnu adpdekTbl NpeacTaBneHus n kaHana nepegayu 6yayT MU3MeHATbCs
B BbIOOPKE MCMbITYEMbIX CYyOBLEKTOB CryvaiiHO, TO MEXAy CeaHCamn perucTpauum n UCnbiTaHuin Bcen BbiBop-
KM HE JOMKHO NPOUCXOANTE KOPPENALIMH.

7.4.3 B uageansHoOM criyyae mexay perucrtpauumein u c6opom gaHHbIX B NPOLECCE MCMbITAHUI UCMbITY-
emMble CyObeKTbl JOMKHbI UCMOMb30BaTb BUOMETPUYECKYIO CUCTEMY C TOW e YacTOTOW, Kak U Npu LieneBom
npruMeHeHnn. Takoe Ncnonb3oBaHME UCNLITYEMOI rpynmnbl MOXKET BbITb HepeHTabenbHbIM. Crieayert oTkasarb-
cA oT NobOoro NpeaBapuTENbLHONO UCNOMb30BaHUsE GUOMETPUYECKON CUCTEMBI U NPEAOCTaBUTb BO3MOXHOCTb
MOBTOPHOr0 03HAKOMJIEHNSA C HEWN HEMOCPEACTBEHHO nepes COOPOM AaHHbIX B MPOLIECCE UCTIbITAHUS.

7.4.4 BuomeTpuyeckue cuctemol, obecneunsaowne Mmogudukauumio WwabnoHa, crieayeT UCMbITbIBATbL A0
Hayana perucrpauuu, cbopa nonbITOK U TPaH3aKLUMIA NOANMUHHBIX NUL. OGbEeM UCMbITAHUS AOMKEH BbIThb onpe-
JAeneH Ao Ha4yana cbopa AaHHbIX U YKa3aH B MPOTOKONE UCTbITaHMWIA.
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7.4.5 INnaH cbopa 06pa3sLoB AOMKEH rapaHTMPOBAaTh, YTO B COOpaHHbIX AaHHbIX He npeobnagatoT gaH-
Hble HEGOMbLUOW rPynMbl YaCTO BCTPEYAIOLLMXCS HEXapaKTepHbIX NONbL30oBaTeneil.

7.4.6 Oins npegorepalleHns omboK Npu BBOAE AaHHbIX U ANt JOKYMEHTUPOBAHMS NMOOLIX BHELLTATHbLIX
cuTyauuii Bo Bpems cbopa AaHHbIX Heobxoanmo obecneunTb KOHTPONb coopa AaHHbIX. BBOA NyTeM HaxaTus
KrasuLl JosmkeH GbiTb MUHUMU3NMPOBAH Kak CO CTOPOHLI UCTILITYEMBbIX CyObEKTOB, Tak U CO CTOPOHbI aaMu-
HUCTPATOPOB UCTbITAHWUA. [aHHbIe MOryT ObiTb NOBPEXAEHbI «CaMO3BaHLAMWUY» WU NOASIMHHBLIMU NONb30Ba-
TensiM1, KOTOPblE HAMEPEHHO HenpaBuNbHO UCMONb3YIOT cucTeMy. [nsa NpeaoTBPaLLEHUS AaHHbIX AeNCTBUIA
nepcoHan, NPoBOAALLUIA UCTbITAHWUSA, AOMMKEH NPEANPUHATD COOTBETCTBYIOLLME MEPbI; HO AAHHbLIE HE creayeT
yaanatb u3 6asbl gaHHbIX 4O TEX NOP, Noka He OyZeT nomnyveHo AOMNONHUTENbBHOE NOATBEPXKAEHUE Henpa-
BWUIbHOTO UCMOMNb30BAHWA CUCTEMbI.

7.4.7 B pspe cny4aes nNonb30BaTeny He MOryT NpeaocTaBuTh CUCTEME NPUrOAHbLIM obpasel, 4To onpe-
Jenser agMUHUCTPATOP UCNLITAHMSA UNKM MOAYMb KOHTPONs kadectsa. MpoBoasALmi UCNbLITAHWUA NepcoHan
OOJDKEH 3aperncTpupoBaTh AaHHbIE O MONbITKaX, 3aKOHYMBLUMXCA OTKa3oMm cbopa aaHHbix. BOC[ onpeaens-
€TCS YMCIOM TakuX NOnbITOK U 3aBUCUT OT MUHUMArNbLHOFO YPOBHSA 3Ha4YeHUs1 kadectBa. Kak u npu peructpa-
Lun, NOPOrM Ka4eCcTBa AOMKHbI ObITb YCTAHOBMEHLI B COOTBETCTBMU C PEKOMEHAALUSIMU U3TOTOBUTENS.

[MpumMedaHue—IapameTpbl HACTPOWKKU NOpora kKayecTsa (M nopora NPUHATUSA pELLEHMS) MOTYT BAUATL Ha Ael-
CTBUSA Nnonb3oBaTtenei — Gornee Bblcokne noporu CFIOCO6CTByIOT bonee OCTOpPOXHOMY NpeAcTaBneHuto 6I/IOM6TpI/I‘-IECKOFO

o6Gpaslia, Gornee HU3KMe NOPOrK AonyckatoT Gonbluyto cBoGoay AedcTBuMiA. MosToMy Gasa [aHHLIX MOXET GbiTh He CToMb
HesaBMCUMa OT Mopora, Kak npejrnonaraeTcs.

7.4.8 [laHHble ucCnbITaHMA AOMKHbI ObiTb A0GaBNEeHbl B 6a3y AaHHbIX HE3aBUCUMO OT TOro, AEeNCTBU-
TEmNbHO N OHU COOTBETCTBYIOT 3apPErMCTPUPOBAHHOMY LLAGNOHY. MNporpaMmHoe o6ecnedeHne HEKOTOPbIX U3-
rotoBuTENen He obecneynBaeT 3annCb XapakTepPUCTUKM 3apErMCTPUPOBAHHOIO NMOMNb30BATENS, €CNU OHA HE
COOTBETCTBYET 3aperncTpupoBaHHOMY LAbnoHy. B sTom cnyyae npu cbope AaHHbIX NPOUCXOAUT CMELLIEHUE
B HanpaBneHun HegooueHmBanusa BITHC. MosTomy owmbKM HECOOTBETCTBUS 0IMKHbI ObIThb 3aNnCaHbl BpyY-
Hy10. [laHHbIE AOMKHbI ObITb UCKNIOYEHbI TONMbKO MO 3apaHee YCTAaHOBMEHHbIM NPUYUHAM, HE 3aBUCUMbIM OT
CTeneHemn cpaBHEHUS.

7.4.9 Bce nonbITKK, BKMOYAs 0TKa3bl cOopa AaHHbIX, A0MKHbI ObITb 3adMKCUpPOBaHbI. B gononHeHune k
3anucn Heo6paboTaHHbIX OMOMETPUYECKUX AAHHBIX PEKOMEHAYETCA 3anUChbiBaTh TAKXKE 3HAYEHUSA KA4eCcTBa
ana kaxaoro o6pasua, ecnu OHW AOCTYMHbI, @ NPU NPOBEAESHUU B PEXUME PeanbHOro BpeMeHW — CTeneHb
(cTeneHun) CXoXecTu.

7.5 TpaH3aKkuun naeHTUMUKaLUUKM NONb3oOBaTenen, 3aperucTPUMPOBaHHbIX B CUCTEME

7.5.1 TpaH3akuuMn uaeHTudmrKkauMu nonb3oBaTenem, 3aperncTpPUpPoBaHHbIX B CUCTEME, AOSKHbI ObiTh
coBpaHbl U 3anucaHbl TeM e METOAOM, UTO M TPaH3aKuuu Bepudukaumm NOAANHHLIX NuL. 3anucaHHbIn pe-
3ynbTaT AOMMKEH codepxaTb CNMCOK MAeHTUUKaTopoB kaHAuAaTos. Ecnu Guomerpuyeckas cucrema onpe-
JenseT CTeneHb CXOKECTH UNK 3HaYeHne KayecTBa 00pasLioB, TO OHU TaKXKe AOMKHbI ObITb 3adMKCUPOBAHbI.

7.5.2 TpaH3akumm naeHTudukauum MoryT ObiTh BbINOMHEHLI B PEXUME OTMOXEHHOr0 3aaaHus, B TOM
yucne nyTem MoOAEnMpPoBaHMA NpoLecca MaeHTUMMKALMK KaK paaa TpaH3akuuii Bepuurkaummn ¢ KaxabiM Lwa-
6rnoHom B 6a3e AaHHbIX. B 06iem cniyyae npu naeHTMdukaumm MoXeT ObiTb UCNONb30BaH NpeaBapUTENbHLINA
0TOOP ANS OrpPaHNYEeHNs yncna wabnoHoB, CPaBHMBAEMbIX C MOMOLLbIO COOTBETCTBYIOLLIErO anropuTMa.

MpwuMeyaHue—/naonpeaeneHns NPOM3BOAUTENBHOCTY anropuTMa npeaBapuTensHoro otéopa HeobxoguMo
3anncaTk YMcno npeaBapuTenbHO 0ToOpaHHbIX LWabnoHoB ANA KaxAoW NoneITKY naeHTudukauumn (npunoxexue D).

7.6 TpaH3aKuumM «camo3BaHLUa»

7.6.1 O6wme nonoxeHus

7.6.1.1 TpaH3akumm «camo3BaHLa» JOIKHbI ObiTk BbIMOMHEHLI B PEXUME PEearibHOro BPEMEHW unu oT-
NOXEHHOro 3a4aHus:

a) TpaH3aKUMKM «Camo3BaHLay» B pexkumMe peanbHOro BPEMEHU BKNIOYaloT B ¢eBs1 MCMbITYeMbIX CyObek-
TOB, 06pasLibl KOTOPbIX CPABHUBAIOTCA C 3aPErMCTPUPOBAHHBIMU LWABHIOHAMU APYTUX NOAEN;

b) TpaHsakuum «camo3BaHLua» B PexumMe OTMOXEHHOrO 3aJaHus NPOBOAAT NyTeM CPaBHEHMA C 3ape-
TMCTPUPOBAHHBIMK LIABNOHaMK, NPU3Hakamu, M3BMeYeHHbIMM 13 06pa3sLoB, COOPaHHLIX NPU TPaH3aKuMsAX
MOAMUHHBIX UL UAW NPU OTAENBHOM Habope TpaH3akumii He3aperncTpUpPOBaHHbIX UCTbITYEMbIX CYObEKTOB.
PexxuM OTNOXXEHHOTO 3a4aHNsA 4aeT BO3MOXHOCTb NMPUMEHUTb METOZ MOMHOTO NePeKPecTHOro CpaBHeHust, Npu
KOTOPOM Mpu3Haku obpasua cpaBHUBAIOTCA C KaXAbIM APYTUM LLIAGNOHOM.
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7.6.1.2 Bua ucnbiTaHusi 4acto onpegenset, 6yayT nu TpaH3akuuM «CaMo3BaHLa» MCMONb30BaTbCS B
pexuMe pearnbHOro BpeMeHU UM OTIIOXEHHOIO 3ajaHus.

a) npy TEXHOMOTMYECKOM MCMbITAHUKM TPaH3aKUMKU «Camo3BaHL@» AOSHKHbI ObiTb NpOaHanM3upoBaHbl
B PeXMME OTNOXEHHOrO 3aaaHusA. Ecnu cywectByer 6a3a gaHHbIX MOMbITOK «CAMO3BaHLAy, €€ UCMONb3YIoT
BMECTO WUIU B JOMOSTHEHME K MHOXECTBY NEePEKPECTHLIX CPABHEHUI TPAH3AKLMIA «CaMO3BaHLay;

0) npu cueHapHOM MUCMbITaHMM BbIDOP METOAAa 3aBMCUT OT TOro, obecnevymeaeT nu GuomeTpuyeckas
cucTema coxpaHeHue o6pasLoB TpaH3akuuin «camo3BaHuay». Mpyu HanMuuu Takon BO3MOXHOCTU MpuU nepe-
KPECTHOM CpPaBHEHMM MOMyYaloT OOMbLUEe NOMbITOK MOCTOPOHHUX NUL, YEM MOXET ObiTb JOCTUMHYTO MyTEM
MCMNOMb30BaHUSA UCMLITYEMbIX CYOLEKTOB B PEXUME PearibHOr0 BPEMEHU;

B) NpM ONepaTMBHOM UCTbITAHUK ONpefesieHne CTENeHeN CXOXeCTM «CaMo3BaHLa» MOXET BbITb 3aTpya-
HeHo. Ecnin BuomMeTpuyeckasi cuctema coxpaHsieT u3obpaxkeHns 06pasLoB UM M3BIEYEHHbIE NPU3HaKK, CTe-
NeHb CXOXECTU «CamMO3BaHLA» MOXET ObITb ONPEAENEHA B PEXUME OTNOXEHHOIO 3aaaHus. Ecnv aTu JaHHbIe
He COXPaHAITCA, CTENEHb CXOXECTU «CaMO3BaHLay MOXET OblTb ONpeaeneHa nyTemM UCMbITAHUS B PEXUME
peanbHoro BpemeHu. M3-3a HecTauMoHapHOro CTaTUCTUYECKOTO XapakTepa AaHHbIX Morb3oBaTenen peko-
MEHAYETCS1 MCMONb30BaTh B0SbLLE MOCTOPOHHUX UCMBITYEMbIX CYyOBEKTOB, KaXblil U3 KOTOPbIX UCTbITLIBAET
HECKOMNbLKO CNy4YanHO BbIOPAHHbIX HECOOCTBEHHbIX LIABNOHOB, BMECTO TOrO, YTOObLI UCMONb30BaTh HECKOIb-
KO UCMbITYEMbIX CYOLEKTOB, UCTIbITLIBAIOLLMX MHOXECTBO HECOBCTBEHHLIX LLABMOHOB. B HEKOTOPLIX Cryvasax
MOXET ObITb LIenecoobpa3HbiM UCMONb30BaHUE MEXKLLAONOHHbIX CPAaBHEHWIA ANst TPAaH3aKUMii «CaMo3BaHLay.

7.6.1.3 TpaH3akuuun «CaMmo3BaHLa» He AOIMKHbI ObITb OCHOBAHbI HA BHYTPUMHAUBUAYAbHbLIX CPABHEHW-
AX. C HEKOTOPbLIMM OMOMETPUYECKUMU MOAANBHOCTAMMU NOMb30BATENb MOXET ObITb CMOCOOEH NPEACTaBUTb
pasnuyHble BMOMETPUYECKME XapaKTePUCTUKK, Hanpumep Nboi 13 4ecaTn nanbues, NEBbI UK NpaeBbli
rnas v T.4. Yto6bl yNyylUMTb HE3AaBUCUMOCTb Pa3nuyHbiX 0O6pa3LOB OAHOIO UCNbLITYEMOro CyobekTa, buome-
TpUYECKasi CUCTEMA MOXET perucTpuposaTe bonee ogHoro naneua, obe pyku unu oba rmasa. Ho BHyTpUuHAM-
BUAYarnbHblE CPABHEHUSI HE 9KBUBANEHTHbI MEXUHANBUAYANbHLIM CPABHEHWUSAM U HE JOIDKHbI BKIOYATLCA B
Habop TpaH3aKUMi «camMo3BaHLUay.

Tpumep — Omneyamku pa3HbIX Nanbyee KOHKpemHoz2o cybnekma 6ydym umemb rnoxoxuli epebHeeoll
cyem u 6ydym coomeemcmeoeamsb c 6osbuiell seposIMHOCMbLIO, YeM omiteyamku nansuee Opyaux cybbexkmos.

7.6.1.4 Insa BMOMETPUYECKNX CUCTEM, CNOCOBHBIX MOAMDULMPOBATL LIAGNOH NOCNe YCNeLHon Bepu-
dmkauun, B TEYEHUE TPAH3AKLMIA «CaMO3BaHLA» AaHHAsA BO3MOXHOCTb AOMKHA ObiTh OTKMOMeHa. Ecnn aTo
HEBO3MOXHO, COOp TpaH3aKUMIN «Camo3BaHLa» AOMKEH ObITb OTNOXEH A0 TeX Nop, noka He OyayT cobpaHbl
BCE TPaH3aKUMW NOASNNHHbIX fnL,.

7.6.2 COOp TpaH3aKUMA «CamMO3BaHLA» B PeXXUMe peanbHOro BpeMeHu

7.6.2.1 COop TpaH3aKkuui «CaMo3BaHLa» B PeXXMMe pearnbHOro BPpEMEHU OCYLLECTBISAETCA NpU COBEp-
LUEHUU KaKObIM UCMBITYEMbIM CyOBEKTOM MACCUBHBIX MOMBLITOK «CAMO3BaHLIa» C KaXabiM U3 paHee onpeae-
NEHHOro yncna wabnoHoB, 0TOBpaHHLIX CriyvaliHbiM 06pa3oM M3 BCEX NpeabiayLUmX perucrpauun (MHoraa
13 BCEX NPEeAbIAYLUNX PErncTpauun B npeaenax Tou xe gemorpaduyeckon rpynnbl). Pesynsratel Cry4anHoro
BbiGOpa LabroHOB NONbL30BaTene 40MKHbI ObiTb HE3aBUCUMbIMU.

MpuMeuyaHue— He pekoOMeHIYeTCA NCMONBb30BaTk AOMONHUTENEHbIE Gasbl AaHHBIX GUOMeTpUIeckUux 06-
pasLoB UnK WabnoHoB, coBpaHHbIX NPY PasnUYHbIX (Kak NpaBUIIo HEU3BECTHLIX) YCITOBUSX OKpyXatolel cpelbl Ans
pasrnnyHbIX BLIGOPOK.

7.6.2.2 Tony4yeHHasi CTENEHb CXOXECTU «CaMO3BaHLa» AOMMKHA ObITb 3anucaHa BMeCTe C UCTUHHOMN
WOEHTUYHOCTBIO «CaMO3BaHLUA» U TOro nuua, yen wabnoH OH uMuTupoBan. MockoNbKy YacTo TPaH3akLum
«CamMo3BaHLa» NPOBOASAT OAHOBPEMEHHO C TPAH3aKUUSIMU NOANMHHBLIX UL, HE0BX0AMMO cobmioaaTh OCTo-
POXHOCTb, YTOObI pe3yrnbrarhl COOTBETCTBOBANN NpaBuIIbHOMY Habopy CTENEHE CXOXKECTH.

7.6.2.3 lMonbITKM «Camo3BaHLa» AO0SLKHbI MPOBOAUTLCA B TEX XKe YCINOBUAX, YTO M MOMNbITKA NOASIMHHBIX NnL,.

7.6.2.4 Ecnn ncnbITyembli CyObEKT OCBEAOMIEH, YTO NMPOBOAUTCA CPaBHEHME C «CAMO3BaHLIEM», TO
U3MEHEHWE MaHEepbl NPeACTaBNEHUS MOXET NPUBECTU K HEPENPE3EHTATUBHBLIM pe3ynbrartam, 0COOEHHO ecnu
UCnonb3yeTcs GMoMeTpu4eckas cucrema, OCHOBaHHas NPEUMYLLECTBEHHO Ha NOBEAEHYECKUX OCOBEHHOCTSX.
MoaTomy, 4Tobbl u3bexarb Aaxe NOACO3HaTENbHLIX M3MEHEHWUIA B NPeACTaBNEeHUN, PEKOMEHAYETCA He CO-
obwwaTb McnbITyeMoMy CyOBLEKTY O TOM, UTO MPOBOAMTCS CPaBHEHWE TpaH3aKuuei NOANUHHOrO nuua unu
«Camo3BaHLay.

7.6.2.5 TpaH3akumm «camo3BaHLa» MOryT ObiTb COOpaHbl 40 TOro, Kak ByayT 3apeructpupoBaHbl Bce
cybbekThl. [NepBble 3apernCTpupoBaHHble WabnoHbl OyayT UMeTh 60nee BbICOKYI BEPOATHOCTbL CPaBHEHUS
«CamMO03BaHLay, HO 9TO He ByaeT BHOCUTb CUCTEMATUYECKYIO OLLUMOKY NPU BbIMUCIIEHUU BEPOATHOCTU OLLMOKK
«CaMO3BaHLay, eCru UCTbITYEeMbIe CYyOBEKThI 3aPErncTpMpPOBaHbI B NOPSAKE, KOTOPbIA HE UMEET HUKAKOro OT-
HOLUEHUS K KQYeCTBY UX OMOMETPUYECKMX MOZENEN.
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7.6.2.6 Onsa ucnons3oBaHus GUOMETPUIECKMX CUCTEM, UMEIOLLMX LLIABMNOHDI, UCNBITYEMbIE CYyOBLEKTHI BO
BPEMS COBEPLLEHUS MOMLITKM HE JOIKHBI PETMCTPUPOBATLCS B 6a3e AaHHbIX (KPOME NPOBEAEHUS uAEHTUdM-
Kauuu Ha 3aKpbITOM MHOXeCTBe). B pe3ynbrare ocraercs moarpynna UCnbITyeMbiX CyGbEKTOB, KOTOPbIE HE
OyayT 3aperncTpupoBaHbl B CUCTEME U NOITOMY MOTYT UCNOSNb30BaTLCS KaK «CaMO3BaHLbI».

7.6.3 Co3gaHMe TpaH3aKUMIi «CaMO3BaHLIa» B PEXUME OTIIOXKEHHOro 3aiaHus

7.6.3.1 O6wume nonoxeHua

7.6.3.1.1 CpaBHeHNs 06pasLoB «CaMO3BaHLay C LLIABNOHOM B PEXXMME OTIIOXKEHHOTO 3a1aHusl NPOBOAAT
TEM XXe METOLOM, YTO U CPAaBHEHUSI B PEXXUME PEearnbHOro0 BpEMEHU, NyTeM:

- crnyYaiiHoro Bbibopa ¢ 3ameHoin 06pasLoB U LLAONOHOB Ansl HECOOCTBEHHbIX CPABHEHUI UNU

- CrnyYaiHoro BbiGopa AN Kaxaoro NOANMHHOrO obpasua MHOXECTBA HeCOOCTBEHHbIX LIabnoHOB U3
BCEX 3aperucTpupoBaHHbIX LLIAONOHOB ANs CPaBHEHUS C nNpu3Hakamu obpasua (cryyaiiHbiv BbIOOp wabno-
HOB, ABNSIIOLLMXCA HE3ABUCMMbIM ATNsi KaXkaoro obpasua), unu

- NPOBEAEHMS MOMHOro NePEKPECTHOro0 CPaBHEHUSA, NPU KOTOPOM KaxkAblii 0bpa3seL] CpPaBHUBAETCA C KaX-
AbIM HECOGCTBEHHBIM LLAOIOHOM.

7.6.3.1.2 OnpeageneHue CTENEHU CXOXKECTU B PEXUME OTIIOKEHHOIO 3a4aHud NPOBOAAT C MOMOLIBIO NPo-
rpaMMHbIX MOAYNeit, MpeaocTaBneHHbIX uarotosutenamu KPMO. OauH Moaynb ¢03aaeT WwabnoHbl 3aperncTpupo-
BaHHbIX 00pa3LoB, BTOPOI BblAENSET NPU3HaKM 00pasuoB Ansa UCnbiTaHui. [JJaHHbIe MOAYNnu MOryT ObiTb 00beaU-
HeHbl. TpeTuin MOayNb BO3BPALLAET CTeNeHb CXoXecTH. Ecnu Bpems 06paboTkn He CyLeCTBEHHO, TO He0BXoaNMO
CPaBHUTbL MPU3HAKU BCEX MOAMMHHBLIX 06pa3sLOB CO BCEMU HECOBCTBEHHbIMM WwabnoHamu. MNpu Hanuumumn T wa-
6noHoB 1 N Npu3HaKoB (OT OAHOM M TOM e UCTILITYEMON rpynnbl) MOXET ObiTe npoBeaeHo N (T — 1) cpaBHEHUI ¢
HecoOCTBEHHbIMM WabnoHamu. [laHHble CpaBHEHUS «Camo3BaHUA» He OyayT CTaTUCTUYECKU HE3aBUCUMbBIMU, HO
pe3ynsTaTtbl NPUMEHEHUs1 4aHHOro mMetoaa OyayT cTaTMcTMYECkn 0OLEKTMBHBIMU W NpeacTaBnATL coboi bonee
3 HEeKTUBHYIO TEXHMKY OLIEHKU, YEM UCMONbL30BAHME CNYYaNHO BbIOPAHHLIX CPABHEHUI «Camo3BaHuay [24].

7.6.3.1.3 MHorne Guomerpuueckue cuctembl coGupaiot n obpabdarbiBator NocneaoBaTenbHOCTbL 06pas-
LIOB €AMHCTBEHHOW NOMNbITKX, HAaNPUMEP:

a) c6op 0b6pa3sLoB 3a YCTAHOBMNEHHbLIN NEPUOA BPEMEHMN U onpeaeneHue obpasua ¢ Haumy4Lwmum cooT-
BETCTBUEM;

b) c6op o6pa3uoe 40 TEX NOP, NOKa He ByaeT Nony4YeHO COOTBETCTBUE UMM NOKA HE UCTEYET YCTAHOB-
TNEeHHbIV NepMoj BPEMEHMU,;

¢) cbop 06pasuyoB A0 TeX Nop, Noka He Byaer nonyyeH oaAuH obpasel, yaoBNeTBOPUTENbLHOIO KayecTBa
WY MOKa He UCTEYET YCTaHOBIEHHbIN NEPUO] BPEMEHMU;

d) cbop BTOpOro 06pasua, ecnu CTeneHb CXOXECTU nepBoro obpasiLa cnuwkoMm 6nuska Kk nopory npu-
HATUA PEeLLEHUS.

B Takux cnyyasx eaMHCTBEHHbIN 0b6paseL, NonbITKU NOANUHHOIO NULIA MOXKET HE NOAX0AUTbL Kak obpasel
«camo3BaHuay. B cnyyae, ykazaHHOM B nepevucrneHum a), COXpaHeHHbIl obpasey, byaet bonee COOTBETCTBO-
BaTb NOANMHHOMY LLABNOHY. MonbITka «CamMo3BaHLa» MOXET ObiTb 0CHOBaHAa Ha 00pa3sue, KOTOpbIi BonbLue
OCTarnbHbIX COOTBETCTBYET MMMTUpYIOLLEMY LIAONOHY. YTOObLI OLIEHUTL LIenecoo6pa3HOCTb NEPEKPECTHOO
CpaBHEHWs Npu eAMHCTBEHHOM NOANMHHOM 00pasue, cneayer 00paTuTb BHUMAHUE HA CNeayioLme BONpOChI:

- 3aBUCUT NN COXPaHEHHBIW obpasel) OT WAabnoHa, ¢ KOTOPbIM CPaBHUBAETCA?

- CYLLIECTBEHHO N 3TOT CNOCOD BNMSET HA MONYy4aeMyl0 CTENEHb CXOXeCTn?

Ecnu oTBeThl Ha 06a AaHHbLIX BONpoca 6yayT NOMNOXUTENbHLIMU, TO AOMKHA ObITb COXpaHEHA N UCMONb-
30BaHa B aHanu3e B peXvWME OTNIOKEHHOrO 3a/laHuA uenas nocneaoBaTenbHOCTb 00pasyoB MNKU CTENEeHu
CXOXECTU «CamMO3BaHLa» AOMMKHbI ObITb NONYYEHbI B PEXUME PeanbHOrO0 BPEMEHM.

7.6.3.2 MNMony4yexne TpaH3aKUMIN «CaMO3BAHLIA» B PEXUME OTNOXEHHOIO 3aAaHUsA B Cny4ae 3aBUCUMbIX
wabrnoHoBs

7.6.3.2.1 ins GUOMETPUYECKMX CUCTEM C 3aBUCUMbIMK LIABNOHAMKU OOBLEKTUBHBLIE OLIEHKW «CamO3BaH-
ua» MOryT GbITb MONyYEHbI MYTEM MCMOMNL3OBAHUS METOAA «BbIPE3aHuA» ANA CO34aHMS 3aperMcTpupoBaH-
HbIX WAa6noHoB. MeToa «Bblpe3aHus» 3aKmio4YaeTcs B perMcTpaunm BCei rpynnbl UCNbITYEMbIX CYyOHLEKTOB C
€OWHCTBEHHbIM NPONYLLEHHLIM CYOBLEKTOM, KOTOPLIA No3xe GyaeT UCNOnNb30BaH B Ka4eCTBe HEU3BECTHOIO
«camo3sBaHLa», 0bpasLibl KOTOPOro OyayT CPaBHUBATLCA CO BCEMM 3aperncTpupoBaHHbIMKU wabnoHamu. Mpo-
Liecc perucrpaLumn noBTOPAIOT AN KaXA0ro YrneHa rpynnel U B pesynsrare hopmMupyeTca NONHOe MHOXECTBO
CTEMNEHUN CXOXKECTU «CaMO3BaHLIay.

7.6.3.2.2 JonyckaeTca ucnonb3oBarb bonee NPOCTON METoA, NPU KOTOPOM UCNLITYEMYIO rpynny Cry-
YaiiHbIM 006pa3oM pasfensioT Ha «CamO3BaHLIEB» U PErucTpupyeMbiX cyGbekToB. Perucrtpauus B pexxume
OTIIOXXEHHOrO 3aAaHWs UTHOPUPYET AAHHbIE OT UCMbLITYEMbIX CYyOBLEKTOB, SIBRAIOWMXCA «CamO3BaHLAMM»,
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B TO BpPeMs KaK onpefesnieHne CTENeHN NOXHOr0 COOTBETCTBUSI B PEXMME OTIIOXXEHHOTO 3aaHUs UTHOPUPYET
JaHHbIE PErncTPUpPyEMbIX UCTIBITYEMbIX CyObLEKTOB. B 3TOM criyyae aHHble ucnonb3yotcs MeHee ahdekTue-
HO, YeM NpU NPUMEHEHUU METOAA KBbIPE3aHUSY.

7.6.3.3 Mony4yeHue TpaH3akuui «CaMO3BaHLA» B PEXMME OTIIOXKEHHOTO 3a[aHusl C UCMONb3OBAHUEM
MeXLWaBNOHHLIX CPaBHEHUM

[ns nonyyeHuUs CTENEHN CXOXECTU «CamMO3BaHLA» MOXHO UCMNONb30BaTh NEPEKPECTHOE CPAaBHEHUE 3a-
perncTpupoBaHHbIX LWABNOHOB. [laHHbIN METOA NPUMEHSIIOT, HANPUMEP, NPY ONePaTUBHBLIX UCTILITAHUSIX, KOTAa
o6pasubl UNK NPU3HAKK TPAH3aKUMIA He COXpaHAOTCA. Kaxabii u3 N iabnoHoB Anst UCnbiTaHUi (UNu 3aperu-
CTPUPOBaHHbIX LIABNOHOB) cpaBHUBAIOT ¢ octasummucs (N — 1) ucnbiryembiMu (Unu 3aperucTpupoBaHHbLIMU)
wabtnonamu. MNMepekpecTHoe cpaBHEHUE LWABNOHOB He CrieyeT NPUMEHSITb, €CIU:

a) perncrpaums u sepudukauus TpebyioT 0AHOIO U TOTO Xe NONb30BaTENbLCKOro BBoAa (Hanpumep, 06a
TpebyloT eAUHCTBEHHOTO NPEACTaBNEHUS);

b) perncrpauusa u BepuukaLmua MCNONb3yIoT OAHN U TE XKE anropuTMbl A5 U3BNEYEHUSA U KOAUPOBAHUSA
npu3Hakos obpasua;

C) NPOBEpKa KayecTBa Ans perucTpauum Takas e, Kak u ans BepudmkaLuu.

Mpu HecobnioaeHun AaHHOTO NpaBuna NepekpecTHoe cpaBHEHUe LIAGMOHOB MOXET MPUBECTU K NOo-
AABMEHUIO CUCTEMATUYECKON OLLMOKU B OLIEHKE CTENEHM CXOXEeCTU «CaMo3BaHUay [22]. [laHHoe yTBepXaeHue
CnpaBeAnuBO KaK ANs Cry4as, Koraa 3apernCTpupoBaHHbIi WABNoH yCpeaHeH, Tak U Arsl Criyyasi, Koraa Lwa-
6noH BbIOPaH ANsA NyyLero 3aperucTpupoBaHHoro obpasua. MeTogoB UCNpaBneHUsl AaHHOW cucTemaTuye-
CKOM OLLIMOKM B HACTOSILLIEE BPEMSI HE CyLLECTBYET.

7.7 Tpan3akuum ugeHTUUKaUnM NoNb3oBaTesnen, He 3aperncTPUPOBaHHbIX B CUCTEME

7.7.1 Ona onpegenenua BIMTIU HeoGxoaumo npoBoAUTL TPaH3akuuu naeHTudukaLum He 3aperucTpu-
POBaHHbLIX B CUCTEME UCTILITYEMbIX CyOBEKTOB, CPeAN KOTOPbIX HE AOMKHO ObITb TAKUX, KOTOPLIE HE CMOITK
3aperncTpupoBaThCA.

7.7.2 Bce nonbiTkn maeHTudukauMmn A0mkHbl ObiTb 3anucaHbl BMECTE ¢ uHdopMaumen 0 NIMYHOCTU
cyObekTa, Co CnMcKamm MUYHOCTEN KAHAUAATOB U, €CNIU OHW AOCTYNMHbI, CO CTENEHAMU CXOXECTU. TpaH3akLmu
MAEHTUMKALMN 3aperncCTPUPOBAHHBIX N HE3aperncTpUPOBaHHbLIX NOsb3oBaTenel 4OMkHbI ObiTb NPOBEAEHbI
B O4HUX 1 TEX KE YCNOBUAX.

7.7.3 TpaH3akuun ngeHTndukaymm MoryT 6biTb NPOBEAEHbI NPY PasnuUHbIX pasmepax 6a3bl AaHHbIX, YTO-
6bl onpeaenuTb, Kak 3KkCnnyaTaLyoHHbIE XapaKTEPUCTUKM MAEHTUdMKALMKU 3aBUCAT OT pa3Mepa 6a3bl AaHHbIX.

7.7.4 Ecnu peructpaunoHHble U MAEHTUMDUKALUOHHbIE 00pa3sLUbl 3aperMcCTpUPOBaHHbLIX UCTbITYEMbIX
CyObEeKTOB COXPaHEeHbI, TO TPaH3aKUMu uaeHTuhUKaLmum HesaperncTpupoBaHHbIX CyOLEKTOB MOTyT BbiTh Npo-
U3BEfEHbl B PEXUME OTNOXEHHOIO 3a4aHusi METOAOM «Bblpe3aHusi». [insi 3Toro AorkHa ObiTb 3aperucrpu-
poBaHa BCSi rpynna, KPOMe OAHOro UCMbITYEMOro cybbekTa, obpas3ubl KOTOPOro BuoMeTpuyeckas cucrema
6yneT cpaBHMBaTb C 06pasLamu OCTaslbHbIX YNEHOB UCTLITYEMON IPYNNbl; AAaHHbIA NPOLECC NOBTOPSIOT AJA
KaXkgoro UcnbITyeMoro cybvekta. B aTom crnyyae Takke crnegyer yyuTbiBaTbh NonoXeHus 7.6.3.1.3 ansa npo-
BEPKM aeKBaTHOCTU COXPAHEHHbIX AaHHbIX.

8 AHanu3s

8.1 O6LwWwuKe nonoxeHusa

8.1.1 Ecnu ucnbiTyemaa rpynna npeacraBnsaer coboi uenesyio BbIOOPKY, rae Kaabii MCMbITYyeMbli
CyGbEeKT UMEET OAMH 3aPEerncTpPUPOBaHHbIN LIABMOH 1 OANHAKOBOE YMCNO (M CTPYKTYPY) TPaH3aKLUMii, TO Be-
pOsTHOCTK owmMBoK ByayT Hanny4wmMm o6pasoM COOTBETCTBOBATb AENCTBUTENbHLIM BEPOSITHOCTSIM OLLUMGOK.

8.1.2 Ecnu ncnbiTyemasa rpynna He npeacrasnser coboi uenesylo BbIOOPKy (Hanpumep, npu u3bbITo4-
HOM MpeACTaBNEeHUN U3BECTHLIX NPOBNEeMHbIX CriydaeB) Uiu TPAH3aKLUW OTAENbHLIX UCTbITYEMbIX CyObEKTOB
HETUNWUYHBI ANA UCNBITYEMOIi rpynnel B LENoM (Hanpumep, UCMbITYeMBbIi CyObekT fenaeT 6onbLue Unu MeHb-
e TpaH3akuuin B OTNMYME OT TUNWUYHOTO CyObLeKTa), TO CKOMMEHCUPOBATb HEYCTOWYUBOCTb MOXHO MYTEM
B3BELUMBaHWA pe3ynsratoB. Ecnm BEpOATHOCTM OLUMGOK OLEHUBAIOT C MCNONb30BaHUEM BECOBbIX KOAPU-
LMEHTOB, TO 3TO AOJMKHO BbITb 3achMKCMPOBaHO B NpoTokone. Mpu Ncnonb30BaHWM B3BELUMBAHUA MO KIaccy
nonb3oBareneii BEPOATHOCTb OLUMOKM Knacca Takke AomkHa 6biTb 3acukcupoBaHa B NPOTOKOSE.

lpumep — Ecnu ucnbimyembie cy6bekmbl Npoeodsm pa3Hoe YUCJIo MOMNbIMOoK eepughukayuu unu udeH-
mucbukayuu, mo owubku kaxdozo cybrekma mo2ym 6bimb e3eelleHbl 8 06pamHoll nponopyuu K Yyucy coeep-
waeMbix UM FOMNbIMOK, MOCKOILKY Npocmasn Npornopuusi Moxem cMecmums oxudaeMbie eepossimHocmu owu6oK
K «msiKesIbiM» 1oflb308amenisiM cucmeMbl Unu K meMm cy6bekmam, KomopbiM 0717 A0NycKa HYKHO ebINoNHUMb
HECKOJILKO OMbIMOK.
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8.1.3 PekomeHayeTcs onpeaensTb BEPOSATHOCTU OLIMOOK ANA KaXaoro Ccybbekra OTAenbHOW rpynbl
niogev (HanpuMep, oTAenbHbIe BEPOATHOCTU OLUMOOK ANS MYXUUH U XKEHLUMH) UMK AnsS OTAENbHOro BMAaa
BrMomeTpU4eCcKUX xapakTepucTuk (HanpuMmep, onpeaeneHne BepoaTHOCTU OWMBOK AN KaXAOoro nonoXeHus
nanbua).

a) MHauBuayanbHas MeTpuKa Kaxaoro YenoBeka MOXET NPeACTaBnATb CYLLUECTBEHHbIW UHTEPEC, YKa-
3blBasi TUN YENOBeKa, Ans KOTOPOro MOryT ObITb AOCTUIHYTHI HAUNYYLLUME U HAUXYALIME IKCMIyaTalMOHHbIE
XapaKkTepPUCTUKK.

b) MeTpukn oTaenbHOro YenoBeka unu rpynnel nogen Heobxoaumsl B TOM Cny4vae, Koraa B3BeLuMBaHue
ABNAETCA HaUNyYLLEeH OLIEHKOMN.

¢) Onpeaenenve UHAUBUAYANbHbLIX BEPOSATHOCTEN OLUMOOK MOMET NOMOYL NPU OLEHKEe HeonpeaeneH-
HOCTM NpU ONpeaeneHun IKCNIyaTaLMOHHbIX XapakTepucTMK BUOMETPUYECKON CUCTEMDI.

8.1.4 Ecnu owmbKM BO3HMKAIOT NMpu permcrpauuu, coope obpasuos, Bepudmkayun unu naeHTuduka-
UMM, X MOXHO knaccuuuupoBarb No NPUMYMHE UMK CTaaum npouecca permcrpauuu, coopa unu onpeaerne-
HUSI COOTBETCTBUA, a TaKXKe ONpeAenuTb OTAeNbHbIE BEPOSITHOCTU OLUMOOK ANS pa3nuYHbIX CRyYaes unu ans
pasnUYHbIX KOMIMOHEHTOB NnpoLecca.

8.2 dyHpameHTanbHbIe 3KCNSTyaTaUMOHHbIE XapaKTe pUCTUKU

8.2.1 BepoAATHOCTb OTKa3a perucrpauum

8.2.1.1 BOP — 310 Aons BbIOOPKK, AN KOTOPOW CMCTEMA HE MOXET 3aKOHUUThb NPOLIECC PEerncTpaLmu.
BOP pgosmxHa BKMo4aTthb B ce05 CyObLEKTbI, KOTOPbIE:

- HECNOCOOHbI NPeaoCTaBUTL HEOOXOAMMYIO DMOMETPUYECKYIO XapaKTEPUCTUKY;

- NpM perucrpaummn HecnocoOHbl NpegocTaBuTb 00paseL, yaoBNeTBOPUTENLHOIO KaYeCTBa;

- HE MOTYT NOAYYUTb MOATBEPKAEHNE O CXOXECTU CO CBOMM 3aHOBO CO3aHHbLIM LIAaBNoHOM B npouecce
perucrpauumn.

MpumeyaHue1—BOP pekoMeHAYETCS ONpeaensiTh ANA pasnuyHbXx GUOMeTpUYECKUX XapakTepucTuK, Hanpu-
Mep coobLlaTh 0 pa3HbiX 3HauyeHusx BOP ansa 6onblunx, ykaszaTtenbHblX Nanbues U T.4.

M pumMmedyaHune 2— |-|pI/I TEXHONOrM4eCckom UcnbiTaHUU aHann3 oCHOBaH Ha NpeABapUTeNbHO 3aperncTpupoBaH-
Hoii Ga3e AaHHLIX U nonyveHue uaobpaxeHus obpasla He BbI3bIBaeT NpobneM. [Jaxe B 3TOM criyyae MOXET NPOU3OUTH

cboii B peructpauuu, Hanpumep korga usobpaxeHue obpasua UMeET CTOMb HU3KOE Ka4ecTBO, YTO W3BMeYb U3 HEro He-
06XOANMbIE MPU3HAKN HEBO3MOXHO.

8.2.1.2 BOP ans ueneol BbIBOpKK cneayeT onpeaensTb Kak 4ONo (MM BECOBYIO AONI0) NiOAEN B UC-
MbITYEMON rpynne, KOTOpble HE CMOTTM 3aperucTpupoBaTbCsl B MPOLIECCE PEerucTpauum.

8.2.1.3 BOP 3aBucuT OT MONUTUKKN perucTpaummn, Kotopas onpeaenser ypoBeHb kayectsa obpasua ans
perucTpauuun, nopor NPUHATUA peLleHns AnA NoATBEPXAEHUA NPUMEHUMOCTU PETUCTPALUK, a TaKKEe YMCHO
NoMbITOK UMW BPEMS, OTBEEHHOE Ha PErucTpauuio npu TpaHsakuum perucrpauuu. MNonutuka perncrpauum
[OomKHa ObITb onucaHa Hapsay ¢ Habnogaemon BOP.

MpuMedaHue— Bonee cTpore TpeGoBaHWA K Ka4eCTBY perncTpaLmu yeenuumsaior BOP, HO ynyuLwatoT aKc-
nlyaTalMoHHble XapaKTeprUcTUKN CXOXKECTU,

8.2.1.4 MMonbITKM perucTpaunm nonbL3oBaTenen, He CNoCOOHbIX 3aperncTpupoBaTbCcA B GUOMETPUYECKON
CUCTEME, HE AOMKHbI BHOCUTL BKnaa B BOCH unu BepoATHOCTU OLLMGOK COOTBETCTBUS.

8.2.2 BepOoATHOCTbL OTKa3a coopa AaHHbIX

8.2.2.1 BOCJ], — 310 gons nonbITOK Bepudukaumm unu uaeHtudukaumm, ansa Kotopbix buometpuyeckas
CUCTEMA He MOXET nony4uTb unu otobparb oOpasew ya0BNeTBOPUTENBHOTO KadecTsa. BOC[ gomkHa Bkito-
yaTb B cebs:

- MONbITKX, NPKU KOTOPLIX BUOMETPUHECKAA XapakTepucTka He MOXET ObiTk NpescTaBneHa (Hanpumep,
13-32 BpEMEHHON BONe3HN UMK paHbl) MU NOMyYeHa;

- NOMbITKM, NPWU KOTOPbIX HE yAAEeTCA MPOM3BECTU CErMEHTauuMio Unu n3sneyeHme HeobxoauMbIX Npu-
3HAaKOB;

- NOMbITKKM, MPW KOTOPbIX U3BNEYEHHbIE NPU3HAKW HE NOAXOAAT MO NOPOry NPOBEPKU Ka4ecTBa.

MpumedaHue1— BOCOMOXHO onpeaenuTb ANSA KaxXA0N TpaH3aKkLuu, HanpuMep nyTem onpegeneHnsa Yucna
TpaH3aKuuid, B npoLecce KOTOPLIX HY NPpU O4HOW 13 MOMLITOK perncTpauun He 6bir nonyyeH obpasel yaoBNeTBOPUTENb-
HOro KavecTBa AN CPaBHEHUS.

MpuMeyaHue2—py TEXHONOTMYECKOM UCMBITaHUK aHaNU3 OCHOBaH Ha npefBapuTenbHO cobpaHHol 6ase
faHHbIX. B aTOM crny4ae He JOMKHO NPOUCXOANTL 0TKa30B nony4eHns obpasla. BOCO ans 6a3sel faHHLIX AomKeH BbiTb
usBecTeH. [ononHuTenbHele nNpobrnembl, BO3HUKatoWmMe B npolecce cbopa faHHbIX, Hanpumep Kkorga obpasel uMeeT
CIULLKOM HU3KOe Ka4ecTBO AN U3BMEYEHNUA NpusHaka, ysenudusator BOCL.
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8.2.2.2 BOC[] cneayeT onpeaenstb Kak 4050 (MNW BECOBYIO [10M1I0) 3aNUCAHHbIX NOMbITOK NOAMUHHOIO
nuua (1, No BO3MOXXHOCTHU, MOObLIX NACCUMBHbIX MOMNLITOK «CAMO3BaHLay B PEXXMME pearnbHOro BpeMeHH), KOTo-
pble He MOryT ObiTb 3aKOHUYEHbI U3-3a OTKA30B B NpeACTaBneHun (M3o0pakeHme He NOMyyYeHo), CerMeHTaLuu,
M3BIIEYEHNM NPU3HAKOB WUIM KOHTPONS KadyecTsa.

8.2.2.3 BOC[] 3aBucuT OT nopora ka4yecrsa obpasua, a TaKke OT BPEMEHU, YCTAHOBNEHHOTO Ha Mnony-
yeHue obpasua, unu 4onyckaemoro yucna npeacrasneHnin. [laHHble napaMeTpbl HACTPOWKN AOMKHBI ObiTh
yKa3aHbl B MPOTOKONE UCMbITAHUNA BMeCTe ¢ uucnom BOC[.

MpumeyaHue— bonee cTporuii ypoBeHb KayecTBa ANs NonyveHusi obpasuos yeenuunsaet BOC/, HO yny4-
LIaeT SKCMNyaTaLUOHHbIE XapaKTepUCTUKN CXOXKECTH.

8.2.2.4 MonbITKK, NPU KOTOPbIX UCXOAHBLINA 0Bpasel] HE ObIN NONMyYeH UnNu He UMEET YAOBNETBOPUTENDb-
HOro Ka4ecTBa, He 06pabarbiBalOTCA anNfOPUTMOM CPABHEHUS, @ CTENEHb CXOXECTU He onpeaensaerca. Takue
OTKa3bl cOopa AaHHbIX 10IDKHbI ObITb UCKITIOYEHBI NPU BbluucneHun BIIC u BJTHC, HO A0mkHbI ObITh BKMIOHEHbI
B Bbluucnenue BI4 v BNIHA. BOC[, BIIC u BJIHC aomkHbl 6bITb BLIMUCIIEHBI MPU OAHUX U TEX XKE 3HAYEHUAX
YPOBHSI KauecTBa.

8.2.3 BepoATHOCTb JSIOXXKHOIO HECOBMAAEHUS

8.2.3.1 BJIHC — aro gons 06pa3uoB, NONYYEHHbIX B pe3ynsrare nonbITOK NOAMMHHOIO nuua, KoTopble
OLWMOOYHO NPU3HaAHLI HECOBNAZaOWMMKU C LLIAONIOHOM TOI e OMOMETPUUYECKON XapakTEePUCTUKU AAHHOTO
nonb3oBartens, npeacraBuBLLEro oopaset.

8.2.3.2 BIIHC cneayet onpeaenstb Kak A0OM0 (MnNu BECOBYIO A0SI0) 3a(hUKCMPOBAHHBIX NONbLITOK MoA-
FIMHHOTO NWLA, KOTOpble Obinu nepeaaHbl NOACUCTEME CPABHEHUSI U ANSt KOTOPbIX CTENEHb CXOXECTH Obina
HWXXEe COOTBETCTBYIOLLETO NOPOra NPUHATUS PELLIEHNS O CXOXKECTH.

8.2.3.3 BJTHC 3aBucut OT nopora NPUHATUS PELLIEHUS O CXOXKECTM U AOIPKHA ObITb YKa3aHa BMECTe C Ha-
onoaaemoii BIC npu ToM e nopore (Unu NoCTpoeHa B 3aBMcMMocTu ot BJIC npu TOM e nopore Ha KpuBbIX
KOO u PX).

8.2.3.4 MNpu ucnbiTaHUaX, B KOTOPbIX UCTILITYEMbIE CYyObLEKTHI COBEPLUMIIM HECKONbLKO NONBLITOK, cneayet
ykasatb, kak BJIHC nameHnsiercs B npegenax UCNbITYEMON rpynnbl, NyTEM BbLIMUCNIEHUS BEPOATHOCTU OLUMOKM
ANl NOMbITOK KaXJ0ro UCNbITYeMOro cyGbekra u nMOCTPOeHUs TMCTOrpamMmebl, NMoKasbiBaloLwen BepOATHOCTb
OLLMBKM ANS KaXKL0ro UCMbITYeMOro cyGbekTa, ynopsijouuBast UCNbITyeMbIX CyObLEKTOB NO BO3PACTaHUIO 3HA-
YeHWii BEPOATHOCTEN OLWMBOK.

8.2.4 BepoOSsITHOCTb NNOXHOIO COBNAaAEHNA

8.2.4.1 BIIC — 9310 gonA o6pas3uoB, NOMYYEHHbLIX B pe3ynbTate NacCUBHLIX MOMbITOK «CaMO3BaHLIay,
KOTOpPbI€ OLUMGOYHO NPU3HAHbI COBNAaaaloWMmMu ¢ LWabnoHOM APYroro Nonb3oBaTens.

MpuMeyaHue—Tpn naccmMBHBIX MONBITKAX «CaMoO3BaHLa» NOMb30BaTENU NPEAOCTABMAIOT CBOIO COBCTBEHHYIO
BUOMETPUYECKYHO XapaKTEPUCTUKY, kak GyATO OHM COBEpLUAIOT NONLITKY YCNELUHOW BepuduKaLumn ¢ cobCcTBEHHBIM LWabno-
HoM. Hanpumep, B criy4ae AuHamudeckoi BepudukaLm NOJZNUCU «CaMo3BaHeL» Npu NAacCUBHOM NOMbITKE NOCTaBun Gbl
CBOIO COBCTBEHHYO NoAnuck. Ecnn «camo3BaHeL» MOXET Nerko BOCNPOU3BECTU CBOICTBa TpebyeMoil BUOMETPpNYECKOn
XapaKTepUCTUKK, MOXeET GbiTb HeOGX0AMMO NPOBECTU BTOPYHO NPOBEPKY «CaMoO3BaHLa», OCHOBAHHYIO Ha €ro aKTUBHbIX
noneITkax. MeTonbl UNK ypoBeHb HaBbIKa, KOTOPLIE UCTIONB3YIOTCA NPU aKTUBHLIX NONbLITKaX «Camo3BaHLa», B HAaCTOALLEM
cTaHjapTe He paccMmaTpuBaloTcs.

8.2.4.2 BJIC cneayet onpenenAtb Kak AOMO (MnvM BECOBYIO A0NI0) 3aPMKCMPOBAHHLIX NACCUBHBIX MO-
MbITOK «CaMO3BaHLAa», KOTOpPbIE ObiNKU NEpeaaHbl NOACUCTEME CPABHEHUA U ANA KOTOPLIX CTENEHb CXOXECTH
HE HWKE COOTBETCTBYIOLLIETO MOPOra MPUHATUS PELLEHUS O CXOXECTH.

8.2.4.3 BJIC 3aBucuT OT nopora NpUHATUSI PELLIEHUSI O CXOXECTU U A0MKHA ObITb ykazaHa Hapsay C
Habniopaemovi BNMHC npu Tom ke nopore (unu noctpoeHa B 3asucuMoctu ot BMIHC npu TOM e nopore Ha
kpuBbIx KOO unu PX).

8.2.4.4 Ecnu ucnbiTyeMbliit CyObLeKT 3aperucTpupoBaH 1 ero wabnoH oKkasblBaeT BNUsiHUE Ha LWaGnoHbI
Apyrux cybbekToB, 3aperucTpupoBaHHbIX B CUCTEME, UMM ECIIN aNfOPUTM CPABHEHUSI U3MEHSIETCSA, UCNONb3YA
JaHHbIN (M apyrue) WabnoHbl, TO NOMNLITKU «CAMO3BaHLIA», UCMOMb3YIOLLEro AaHHbIN WabnoH, 6yayT BHOCUTD
CUCTEMATUYECKYIO OLUMOKY M HEe AOMKHbI UCMONb30BaThCA AN oueHku BIC (cM. 7.6.2.6 n 7.6.3.2).

lMpumep — 3asucumbie wabroHLI NPUMEeHSTIOMCS @ buoMemMpPUYECKUX cucmemax, Uucrnosb3yrouux ece 3a-
peaucmpupoeaHHbie UsobpaxeHusi A5s1 co30aHusi 6a30ebix usobpaxeHuli, u cucmemax pacfio3HaeaHuss OUKmMo-
pa Ha ocHoee 2pynnbi nodel.

8.2.4.5 CpaBHeHUe HaACcneaCTBEHHO UAEHTUYHbLIX BMOMETPUYECKMX XapakTEPUCTUK (HanpuMep, Mexay
ykasatenbHbiM U CPeaHUM nanbuaMyu Unu y MAEHTUYHbIX ONU3HEL0B) NPMBOAUT K APYTOMY pacnpeaeneHunio
CTEneHMU CXOXKECTU, YEM CPaBHEHUE pa3NUYHBIX MO NMPOUCXOXKAEHUIO XapakTepucTuk no [25] — [27]. Cneposa-
TEeNnbHO, Takne CPaBHEHMUSI HE AOIMKHbLI pacCMaTpuBaTbCA npu nonyyeHuu BIIC.
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8.2.4.6 Mpu ucnbITaHUAX, B KOTOPbIX NPOBOASAT HECKOMNbKO TPAH3aKUMIA «CaMO3BaHLay Ha Kaxabii cybb-
eKT unu wabnoH, JOomKHO GbITh ykasaHo, kak BJIC nameHseTcsa B npegenax 4ucna UcnbITyembiX Cyb6beKkToB 1
COXPaHEHHbIX LWabnoHoB. Ons 3Toro Heo6XxoAUMO ONpPeAeEnUTL BEPOATHOCTL MHAMBUAYANBHON OLUMGKM NOX-
HOr0 COOTBETCTBUS 4SS MOMbITOK «CaMO3BaHLA» KaXKaoro CybbekTa u OTHOCUTENBHO Kaxkaoro wabnoHa. Yro-
6bl NOKa3aTb BEPOATHOCTb OLUMGKM ANS Ka)Qo0ro UCneITyeMoro cybbekra, crneyeT noCTpoUTb rMCTOrpaMmbl,
ynopsao4nBas UCNbITYEMbIX CyObEKTOB MO BO3paCTaHMIO 3HAa4YEHUIt BEPOSTHOCTEN OLUMBOK.

Tpumep — BuoMempuyecKasi cucmemMa paciio3HaeaHusi uya Moxem PoIycmume psd «30/10MbIX» Uy,
Ons KomopkbIx 2naeHLIM 06pa3oM fipoucxodsim coomeemcmeusi. [JaHHYI0 yS136UMOCTL CUCMEeMb] MOXHO ofipe-
denumb no sucmoepamMme, NNoKasbiealowjell UsMeHeHUe eeposimHocmeli owu6oK rno cy6Lexkmanm.

8.3 AKkcnnyaTtauMoOHHbIe XapaKTepUCTUKU CUCTEMBI BepudukaLum

8.3.1 O6wme nonoxeHus

Onpeaenexune BNAO u BITHA Ans TpaH3akumii ¢ HECKOMBKMMMW NONbITKAMU MOXET GbITb NPOBEAEHO C Mo-
MoLbio kKpueoi KOO. Mpu TakoM onpeaeneHnn He yYuTbIBAaeTCA KOppensuusa Mexay nocnegoBaTernbHbIMU
NOMbITKAMMW U CPABHEHUSIMI B OTHOLLEHWUIM OAHOTO NONbL30BATENS U, CNEAOBATENBHO, OHO MOXET BbITb HETOY-
HbIM. [10STOMY JaHHbIE BKCNMYaTaALMOHHbLIE XapaKTEPUCTUKU AOIMKHbI ObiTb MOMYYEHBLI MYTEM TPaH3aKUMWA C
HECKONBbKMMU NOMbITKAMKU B COOTBETCTBUM C MONMUTUKON NPUHATUS PELLEHUS.

8.3.2 BepoATHOCTDb JIOXKHOIO Heaonycka

8.3.2.1 BNHA — aro gonsa TpaH3akuuii Bepudukaummu NognuHHOro nuua, Kotopble 6binu ownbo4Ho oT-
BEPrHyTbl. B 3aBUCUMOCTM OT NONUTUKU NPUHSATUSI PELLEHWUS TPAH3AKLIMS MOXET COCTOATb U3 0AHOW unn 6onee
NOMbITOK NOANMHHOO NMLA.

8.3.2.2 BITHA cnepyet onpeaensite kak OO (MMM BECOBYIO A0NI0) 3annCaHHbIX TPaH3aKLMiA MOANUHHO-
ro nuua, Kotopble ObINK OLMGOYHO OTBEPrHYTHI. CloAa Takke BXOASAT TpaH3akuuu, OTBEPrHyTbIe U3-3a 0TKasa
cbopa AaHHbIX U OLLMBOK COOTBETCTBUS.

lMpumep — Ecnu mpaH3akyusi eepucbukayuu cocmoum u3 eOUHCIMEeHHOU MOoMbImKU, mo omka3 coopa
daHHbIX UU N0OXKHOe Hecoomeemcmeue 8bI308ym JI0XHbIlU Hedonyck, u BITH[] 6ydem paeHa:
BJIHO = BOCA + BfIHC(1 - BOCL]).

8.3.2.3 BJIH[] 3aBUCUT OT NONMUTUKN NPUHATUS PELUEHUR, NOPOra NPUHATUSA PELLEHUA O CXOXECTU U Kade-
ctBa o6pasua. BJIHJ, aomkHa ObITb ykazaHa B NPOTOKONE BMECTE C AaHHbIMU NapaMeTpamm ¢ oueHkon BN
ANA TeX ke napameTpoB (Mnm nocrpoeHa 3asucumocts BMHI ot BN/ npu Tex e noporax nytem nocTpoeHna
kpusbix KOO u PX).

8.3.3 BepOoATHOCTb FIOXHOIO AonycKa

8.3.3.1 BN — ato aons TpaH3akuui Bepudpukaumn «camospaHuay, Kotopble MOryT ObiTb OLIMGOYHO
NPUHATBI. TPaH3aKUMS B 3aBUCUMOCTU OT MOSIMTUKN NPUHATUS PELLEHNSI MOXKET COCTOATb U3 OAHON unun Gonee
NONbITOK «CamO3BaHLia».

8.3.3.2 Bl cneayet onpeaensitb Kak A0N0 (UK BECOBYIO A0MIO) 3aNUCAHHbIX NACCUBHBIX TPAH3aKLMIA
«CaMo3BaHLa», KOTOpble OblKM OLLMOOUHO NPUHATBI.

lpumep — Ecnu mpaH3akyus eepugbukaiuu cocmoum u3 eOuHCMeeHHoU NonbImKu, mo A5 Js10kHo20 Jo-
nycka Heo6xo0umo, ymobu! npedcmaereHHbill o6pasey He 6b1/1 OMKIIOHEH NPU Npoeepke kayecmea (Mo ecmb
He Q0JIKHO nNpoucxodumb omka3sa c6opa AaHHbIX) U Npousowa owubka coomeemcmeus. B/l 6ydem paeHa:
BAf] = B/IC(1 - BOCH).

8.3.3.3 BJ1[1 3aBUCHT OT NONIUTUKU NPUHATURA PELLEHNA, NOPOTa NPUHATUA PELLEHUA O CXOXECTU U nopora
kayectsa obpasua. BJI1 gomkHa ObITb ykasaHa B NpOTOKOME BMECTE C AAHHbIMWU NapameTpaMmn C OLeHKOW
BNHA ana Tex ke napameTpoB (Mnu A0MmkHa GbiTb NOCTPOeHa 3aBucumoctb BIA ot BJIHA npu Tex xe no-
porax nytem noctpoenust kpubix KOO u PX).

8.3.4 O6001WeHHbIe BEPOATHOCTH FIOXKHOTO A0NYCKa U HeaonyCKa

Ona cpaBHeHUs1 BUOMETPUYECKUX CUCTEM, UMEIOLMX pasnuuHblie BOP, cneayetr ucnonb3osarte 0606-
weHHble BN v BJIHA, koTopbie BknioyaloT B ¢e6a owmbku, BO3HUKAIOWME Npu peructpauumn, céope obpas-
LOB W onpeaeneHun cooTBeTcTBUsi. MeToa 06006LWeHns AomKeH COOTBETCTBOBATL UCNbITaHUIO. Kak npasuno,
06006LWeHne 10ImKHO BKMIoYaTh B cebs oTkasbl perucrpauum, kak ecnu 6bl perucTpauus 3akoH4unach, Ho Bce
nocneaytowme sepudmuKaLMOHHbIE MOMbITKM UMK NONBITKU TPaH3aKUui naeHTudUKkaumum ¢ AaHHbIM PerucTpu-
pyembiM cyGbekToMm unu ¢ ero wabnoHamu 6yay HeyaauHbiMu. Metog 0606weHns aomkeH ObiTb ykasaH B
npoTokone.
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lMpumepsb!i

1 lMpoeodsim makoe cyeHapHoe UcibimaHue, Npu KOMmMopoM He3apeaucmpupoeaHHble cyobLeKmsl He y4a-
cmeylom e ucnbimaHuu U mpaH3akyus eepugbukayuu cocmoum u3 eduHcmeeHHol nonsimku. B amom cny4ae
0606ueHHbI NTOXHbIU GOMNycK npoucxodum, ec/lu U coeepwaroujuii NoNbIMKy «caMo3eaHya» cybbexkm, u cy6n-
ekm, 3a Komopoz2o ebidaem cebs1 «caMo38aHeyy, 3apeaucimpupPo8aHbl U NMpednoxeHHbIU obpa3ey He OMKIIOHeH
npu npoeepke kayecmea (M. e. Hem omka3a e cbope daHHbIX) u npoucxodum soxHoe coomeemcmeue. O606-
wleHHbIl JNoXHbII Hedonyck npoucxodum, ecsiu cyb6bLeKm He 3ape2ucmpupoeaH unu npeodsnoxeHHbIl obpasey
He Moem ObImb ITOJIyYeH, Unu npoucxodum Jf10XxHoe Hecoomeemcmeue. O606uleHHas 6epPoAMHOCMbL NIOXHO20
donycka (OBJI[]) u o60buwieHHas1 eeposimHOCMbL JI0XXKHO20 Hedonycka (OBJIHL]) paeHbi:

OB/l = B/IC(1 - BOCL)(1 - BOP) %;

OBJIHA = BOP + (1 — BOP) BOC/[] + (1 — BOP)(1 — BOCc[) BJIHC.

2 lMpu mexHoI02UYECKOM UCTNLIMaHUU WabIoHkI pecucmpayuu co3darom U3 ecex usobpaxeHull 2anepeu,
Komopbie He ebi3bI8alom omKala peaucmpayuu, U nNpu3Haku co30aiom u3 ecex UcnbimyeMbIX U306paxeHull,
Komopbie He ebi3biéalom omka3sa npu coéope OaHHbIX. B amom criyyae o606uieHHble eeposimHOCMU JI0XXKHO20
donycka u HedolycKa paeHhbl:

OB/l = BJIC (1— Bocf) (1— BOP) ;

OBIJ/THA = BOP + (1 - BOP)BOC/[ + (1 — BOP)(1— BOC/]) BJ/IHC.

8.4 SkcnnyaTaUMOHHbIE XapPAKTEPUCTUKU CUCTEMbI MAEHTUDUKALMN (HA OTKPLITOM MHOXeCTBe)

8.4.1 OCwune nonoxeHus

OnpeaeneHne BEPOSITHOCTU (MCTUHHO NOSIOXUTENLHOI) uaeHTUdUKaLM Ans BUOMETPUYECKUX CUCTEM
Ha 3aMKHYTOM MHOXECTBE U BEPOSITHOCTU FOXKHOMONMKUTENBLHON U NOXHOOTPULATENLHOW unaeHTUdKukauum
NS CUCTEM HA OTKPLITOM MHOXECTBE B MEPBOM NMPUOMMKEHUM MOTYT ObiTb NONYYEHbI U3 OWINGKM COOTBET-
cteus kpueoi KOO. MoaobHble onpegeneHus He yYuTbIBalOT KOPPENSALMIO B CPaBHEHUSAX, KACaloLWMXCA OQHO-
ro NONbL30BAaTENS, U, CneaoBaTenbHO, ABMATCA HETOYHLIMU. [TO3TOMY AnA NONYYEHUA AaHHbIX JKCNNyaTaum-
OHHbIX XapaKTEPUCTUK, MO KpaiiHen Mmepe Ansa Hebonbluux 6a3 AaHHbIX, AOMKHbI BbITb NONYYEHbI TPaH3aKUUK
ugeHTudUKkauum. OnpegeneHne AKCNNyaTaUMOHHbLIX XapaKTEPUCTUK KPYMHOMACLITAaOHbIX BUOMETpUYecknx
cucTem ugeHtudukaumm (NoMMMo 06beMa MCNLITAHUI) MOXKHO JKCTPAMNONMPOBaTh OAHOBPEMEHHO, NCMONb-
3ysl OLIEHKM B NEPBOM NPUBTMKEHUU U IKCMITyaTaLUMOHHbIE XapakTepPUCTUKN naeHTudukaumm MeHbLien 6asbl
JaHHbIX. B 9TOM cnyyae B NPOTOKONE UCTbITaHWUIA AOSMKHA ObiTh YKazaHa MOAErNb, KOTOPYIO CNeAYyeT UCNOrb-
30BaTb A1 IKCTPANOMALMM KCMNyaTaLMOHHbIX XapaKTepPUCTUK.

Tpumep — OdKcrnnyamayuoHHbie Xapakmepucmuku 6uomempuyeckoll cucmembi udeHmuguKayuu, uc-
nosb3yrouwjeli eQUHcmMeEeHHbIl 6uoMempuyeckuli obpasey, 8 3asucumocmu om pa3mepa 6a3bl daHHbIX N Mmo2ym
6bimb annPoKcuMuUpPoeaHbl ¢ rNomMowkio credyrowux ¢popmysl, Komopkie 6binu NpoeepeHb 1o HabmodaeMbIM
eepossmHocmsAM owubok udeHmughukayuu:

BJion = BOc + (1 - BOC/]) BJ/IHC;

B = (1 - Boch)(1 - (1- BrC) V),

2de N — qucro wiabnoHoe e 6a3e daHHbIX.

MpuMeyaHue—Tpu UCTILITAHUM GUOMETPUYECKUX CUCTEM UAEHTUMKALMN, B KOTOPLIX NPOBOANTCSA NpeaBa-
pUTENbLHLIA 0TGOP 06pa3sLioB, BhilleynoMsiHyTas Mogenb SKCnnyaTalMoHHOM XapakTepUCTUKM MOXET GbiTb paclumpeHa ¢
MOMOLLbIO SKCTyaTaLMOHHLIX XapakTepucTuK ANa anroputMa npegsapuTenbHoro otéopa (cM. npunoxerue D).

8.4.2 BepoATHOCTb naeHTUUKaLmm

BeposTHOCTb (MCTUHHO NOSOXMTENBHON) AEHTUAUKALMIA PaHra r— 3TO YMCNO TPaH3aKUMi MAEHTUDK-
Kauuu nonb3oBaTenen, 3aperucTpupoBaHHbIX B OUOMETPUYECKOW CUCTEME, ANS KOTOPLIX NMPaBUIbHbLIN UAEH-
TudMKaTop Nonb30BaTeENsA BKMAOYEH B BO3BPALLEHHbIM CNNCOK KaHAUAAaToB. Mpu ynoMMHAHWUKU O €4UHUYHOM
paHre naeHTudukaummn cnegyeT CoblnarbCsl HENOCPEACTBEHHO Ha pa3mep 6asbl AaHHbIX.

TNMpumep — BeposimHocme udenmucpuxauuu paHza 1 Ha 6ase daHHbIx, cocmosiujell u3 250 3anucedl, pasHa 95 %.

8.4.3 BepoATHOCTM JIOXKHOOTPULIATESNILHOW U JIOXKHOMONOXUTESNTbHOW uaeHTU( ukaumm

8.4.3.1 BJIOUN — 310 Aonsa TpaH3akuuii uaeHTUdMKaumMmn nonb3oBaTenen, 3aperncTpupoBaHHbiX B 61o-
METPUYECKON CUCTEME, NS KOTOPLIX NPaBUIbHbIN MAEHTUUKATOP NONL30BATENS HE BKMIOYEH B BO3BPALLEH-
HbI CMUCOK KaHAMAATOB.

8.4.3.2 BITMN — 3T0 gonsa TpaH3akuMin maeHTMAUKaLUMKN Nonb3oBaTenen, He 3aperMCTpMpOBaHHbIX B
CUCTEME, AN KOTOPbLIX BO3BPALLEH HEMYCTOW CMMCOK KaHAUAAaTOB.

MpumeyaHue— BN BozpacTaeT ¢ yBenuyeHneM Yucna nofb3oBaTenen, 3aperncTpupoBaHHbIX B CUCTEME.
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8.4.3.3 3kcnnyarauuoHHbIE XapaKTEPUCTUKU BUOMETPUYECKON CUCTEMBI MAEHTUMUKALUN HA OTKPBLITOM
MHOXXeCTBE MOTyT ObITb Takke u3obpakeHbl B Buae Kpuebix KOO (BEpOSAITHOCTb MCTUHHO NOSOXUTENBbHON
unaeHTudukauum B 3asucumoctu ot BJITMN) unu kpusbix PX (BJTOU B 3aBucumoctu ot BIMN) ana onpeaeneH-
HOro pasmepa 6a3bl aHHbIX U ONpPeAEenNeHHOro YMcna BO3BpaLLEeHHbIX MAEHTUPUKATOPOB.

MpumedyaHune—/[ns 6asbl JaHHbIX, coaepXKalleil oHy 3anuchb, KpuBkle oToGpaxatoT (¢ oTHoWweHnem 1:1)
aKcnnyaTaLUoHHbIE XapaKTePUCTUKN BepUdukaumu.

8.4.3.4 CymmapHble 3KCnryaTalMOHHbIE XapaKTEPUCTUKM CUCTEM MAEHTUMUKALMKU HA OTKPLITOM MHOXEe-
CTBE C yBenuyeHuem 6asbl 3aperncTpupoBaHHbIX NOMNb3oBaTenen cnegyer nsobpaxars B Buae rpadpuka 3aBucu-
MOCTU BEPOATHOCTU uaeHTudUkauum (padra 1) ot pasmepa nonb3oBaTenbCKoN 6a3bl AAHHLIX ANSA NOCTOAHHOMO
3HaueHus BIIMA (¢ poctom pa3mepa a3kl AaHHbLIX NOTPEOyeTCs MSMEHEHUE NOPOroBbiX 3HAYeHUi). [na pasHbix
pa3mepoB 6a3bl AaHHLIX MOXET ObITb NOCTPOEHO MHOXKECTBO KpuBbix KOO, oTobpaxaiowwmx 3aBUCMMOCTb Be-
POSTHOCTM NOXXHONONOXUTENBHOW U NIOKHOOTPULIATENBHON MaeHTudukaumm (cm. npunoxexune E, pasaen E.1).

8.5 UpenTdpukaumsa Ha 3aMKHYTOM MHOXeCTBe

8.5.1 BeposATHOCTb MAEHTUMUKALMK paHra r — 3T0 BEPOSATHOCTb TOr0, YTO TPaH3aKUMA 3aperucrpu-
pPOBaHHOrO B CUCTEME MNONb30BaTENsl BKMOYaeT B cebs UCTUHHLIA uaEHTUUKATOP 3TOrO0 NOnb3oBaTens B
r NepBbIX BO3BPALLAEeMbIX COOTBETCTBUSIX. [1pU YNOMUHAHUM O €AUHUYHOM paHre uaeHTudukauumn cneayet
CCbINaTbCA HENOCPEACTBEHHO HA pa3Mep 6as3bl AaHHbIX.

Mpumep — BeposimHocms udenmudgpukayuu paHaa 1 Ha 6ase daHHLIX, cocmosiujell u3 250 sanuced, paeHa 95 %.

8.5.2 OnpegeneHne akcnnyaTauMOHHbLIX XapakKTeEPUCTUK UAEHTUdUKaALUMKM Ha 3aMKHYTOM MHOXECTBe
cnepyet n3obpaxatb B Buae kpuoi XCC, aAnsi KOTOPO# BEPOATHOCTb (MCTUHHO NONOXUTENLHOW) MAEHTU(DK-
Kauuu paHra r npeacraenseTr cobomn yHKUMIO OT r.

[MpunMeuaHue— PekoMeHayeMbliA anroputm apdeKTUBHOrO Norny4eHus AaHHelx AN kpusoi XCC npuseaeH
B npunoxexuu E.

8.5.3 OgHuM n3 HepgocTaTkoB KpuBon XCC aBNseTcA ee 3aBUCMMOCTb OT YMCna 3aperncTpupoBaHHbIX
B OMomeTpuyeckon cucteme nogen. Moaromy k pedynsraram AOSDKeH npunararbecsl rpadumk, usobpaxaoLwmn
BEPOATHOCTb MAEHTUpMKaUMKN paHra 1 kak PYHKLUUIO Yucna perucrpaumin.

8.6 KpuBas KOMNPOMMCCHOrO onpeaeneHns ownGKN U KpuBas paboyen xapaKre pUCTUKK

8.6.1 NamepeHuna KOO pgomkHbl ObiTb NPOBEAEHLI C UCMONb3OBAHMEM CTENEHEN CXOXECTU MOANIMHHOTO
nuua U «caMo3BaHLay», MOMYYEHHbIX NPU CPaBHEHWUM OAHOrO 06pasua 0aHOM NONLITKU C OAHUM 3aperucTpu-
poBaHHbIM LIAGIoHOM. M0 pe3ynbraTy Kaaon NONbITKM ONPeaensioT CTeneHb CXoxecTU. CTENEHN CXOXKECTH,
onpeaerneHHbie No NONbITKAM NOANMHHOTO NMUA, A0MKHbI ObITb YNOPAAOYEHbI. AHAaNOrMYHO ONpeaensioT CTe-
NEeHN CXOXKECTU «Camo3BaHLa». BbIGpochl AOMKHBI ObITb U3y4eHbl ANA onpeaesnieHNs OWMOOK, BO3HUKAIOLLIMX
npu mapkupoeke. N3baTue niobbix CTENEHEeN CXOXECTU U3 Pe3yNbTaToOB UCTILITAHWUA AO0MKHO ObITb 3310KyMEH-
TMPOBAHO M 0o6ecneunBaTb NPOBEIEHNE BHELLHEN OLIEHKU UCNbITAHUS.

MpuMeyaHue—IUcTOrpamMMbl CTENEHEN CXOKECTW NOANIUMHHOO NULA U «CaMO3BaHLa» Mpu1 MOCTPOEHUN KpU-
Boit KOO He UCnonb3yHoT, NO3TOMY pekOMEHAALMU NO CO3AaHNI0 TMCTOrpaMM NO AaHHBIM TPaH3aKLWil OTCYTCTBYIOT. [MCTO-
rpaMMbl UCNONB3YIOT ANA OLEHKU MapaMeTpoB pacnpefeneHnit NOANMHHBIX NUL U «CamMo3BaHLeB». Moaenu He JOrmkHbI
3aMeHATb rncTorpamMmMmy Npu onpefeneHn NapamMmeTpoB pacnpeaeneHns.

8.6.2 B ocHoBe nocTpoeHus kpusbix KOO (Mnu PX) nexut HakonneHue ynopsaoveHHbIX CTeNEHen Cxo-
YKECTU NOASIMHHOIO NULA N «camo3BaHUay. MoCcKkONbKy CTENEHN CXOXECTU MOTYT UMETH NioBble 3HAYEHUSA, KpU-
Bble KOO (unu PX) CTpoAT napaMmeTpuyecku: kaxxaas Touka (x, y) coorsetcreyet BJIC u BJIHC, a cteneHb cxo-
XECTU ABMAETCA BapbupyeMbIM napameTpoM. BJIC — 3T0 uMCNo cTeneHen CxoxecTu «camo3ssaHuay, 6onbLue
UNU PaBHbIX TEKYLLEMY 3HAYEHMIO NapaMeTpa CTeNeHn CxoxecTn, a BIIHC — 310 4nucno crteneHen CxoxecTu
NOASIMHHOIO LA MEeHbLUe TEeKyLLero 3HaYeHus napamerpa cteneHu cxoxectu. Kpueblie cTposT, oToOpaxas
BJ1C no a6cuucce (ock X) u BIIHC — no opauHare (ocb Y). Ocu MOryT UMeTb norapucpmmuyeckne macutadsi.

MpuMedaHune— PekoMeHayeMblil anroputm 3pEKTUBHOIO NONy4eHNA AaHHbIX AN kpuebix KOO/PX npu-
BeAieH B NpunoxeHuu E.

8.6.3 Kpusble KOO (unu PX) MOryT Takke UCnonb3oBaTbCa ANA NOCTpoeHna sasucumoctu BINA ot BITHA.
BNA v BNHA 3asucar ot BIC, BJIHC, BOCA v oT nonauTukn NpUHATUA pewieHna. TpaH3akumm HeCKONbKNX
NONLITOK MOTYT NOTPe60oBaTL CO34aHNA HOBOIM TPAH3aKLIMOHHON CTENEHN CXOXECTU, OCHOBAHHOMN HA CTENEHsIX
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CXOXECTW 4acTu NOnbITOK (HAaNpUMep, MakCUManbHOe 3HAYEHUE CTENEHN CXOXECTU AN nyylueil u3 Tpex no-
MbITOK, ONpeAeneHHbIX NONUTUKON NPUHATKUA pewueHns). MoaobHbeiM 06pa3om kpusble KOO (unm PX) moryT
TaKxKe UCMONb30BaTLCA AN OTOOPaXKEHUS OTHOLLEHWUI MEXAY BEPOATHOCTAMM OLUMOOK MAEHTUMDUKALUN.

8.7 HeonpeaeneHHOCTb OLIEHOK

8.7.1 Ha onpeaeneHun aKkcnnyaTtauuoHHbIX XapakTEPUCTUK BAMAKOT CUCTEMATUYECKUE W CryvyalHble
owndkn. CnyyaiHele OWNOKKM ABNAIOTCA CNEeACTBUEM €CTECTBEHHbIX U3MEHEHUIN UCMLITYEMbIX CyOLEKTOB U
npeacTaBneHHblX 00pasuoB. CucteMaTnyeckue oLMbku BO3HUKAIOT U3-3a CMELLEHUI B NpoLeaype ucnbita-
HUSA, HaNpuMmep Koraa onpeaeneHHbIe TUMbl IMYHOCTEN HEAOCTaTOYHO NPeACTaBneHbl B UCMbITYEMO rpynne.
CucremaTnyeckne owmnbKn He ABNSIOTCA MOMHOCTBLIO KOHTPONUPYEMbIMU, MOITOMY B pe3ynbratax onepartums-
HOTO UCMbITaHUs OyAET NPUCYTCTBOBATL HEONPEAENEHHOCTb. HECMOTPS Ha 9TO, HEONPEAENEHHOCTE U3MEPEH-
HbIX 9KCMNIyaTaUMOHHbIX XapakTepuCTuK A0omkHa ObiTh onpeaeneHa. Metoabl onpeaeneHns HeonpeaeneHHo-
CTM 9KCMryaTaLMOHHbIX XapaKkTepucTuk NpUBeAEHbl B NpunoxeHuu B.

8.7.2 HeonpeaeneHHOCTb, SBNAIOWAACA Pe3ynbTaToM Crny4vanHbiX )akTOpOB, YMEHbLLAETCA Npu yBe-
nmyeHnn obbema UCMbITaHNUs, U MOXET ObITb OnpeaerneHa ¢ NOMOLBIO NOMYYEHHbIX AAHHbIX. Takke MOXHO
onpeaenuTb HeONpPeaeneHHOCTb, BO3SHUKLLYIO U3-3a HEKOTOPbIX CUCTEMATUYECKMX owmnbok. Hanpumep npose-
pYB, COIMAacyeTcs N BEPOSITHOCTb OLUMOOK AN HEAOCTAaTOYHO NPeACTaBNEHHO KaTeropum niogen ¢ nosHbIMU
BEPOATHOCTAMM OLUIMOOK, CneayeT nokasarb, UBMEHATCA MU BEPOATHOCTbL OLUMBOK NPY UCMbITAHUU AOMKHBIM
o6pa3omM chanaHCUPOBAHHON rpynnbl. YacTb 3KCMITyaTaLMOHHBLIX MCNBITAHMI MOXET ObITb MPOBEAEHA NOBTOP-
HO B ApPYrMx yCNoOBUSIX OKPY>atloLlen cpeabl Ansi NPOBEPKU YyBCTBUTENMbHOCTU U3MEPEHHBLIX BEPOSTHOCTEN
ownBOoK K UISMEHEHUAM YCINOBUIT OKpYXKatoLLen cpeabl.

9 XpaHeHue 3anucen

9.1 3anucb M XpaHeHue pe3ynbLTaTtoB UCMbITAHUI JOMKHbI COOTBETCTBOBATb TpeboBaHUAM
MNCO/M3K 17025. 3anucu aonmkHbl BKNO4aTh B ceds:

a) opuruHanbHble n3obpaxkeHns ob6pasuos (ecnu oHM cobpaHbl), eCrnn No3BONAET 06bEM AaHHbIX;

b) ecnun n3obpakeHna obpasloB He cobpaHbl, AOMKHbI ObiTb COXPaHEHbl LABGMOHbI KaXaon peru-
cTpauumn (eCnm OHWM AOCTYNHbI) U AaHHbIE MPU3HAKOB KaXA0N BEPUPMKALMOHHON UM NAEHTUAUKALMOHHON
NONbITKK,;

C) CTEMEHMN CXOXECTU U BblaaBaemble OBUOMETPUYECKON CUCTEMOI PELUEHUS, ECIIM OHU AOCTYIHbI;

d) meToabl, MCNOMb3yemble AN onpeaeneHns 3KCnnyaTauMoHHbIX XapakTe pUCTUK U HEONPeaeneHHOCTH
pesynbTaros;

€) nepcoHar, OTBETCTBEHHbIN 3a NPOBEAEHNE PErMcTpaUumn U KOHTPOMb MNONYyYEeHUS AaHHbIX TPaH3aKUui;

f) HeoOxoanMy0 MHpopMaLMIO ANA CO3AAHUSA KOHTPOMBHOTO XypHana.

9.2 HeoGxoanmas uHcpopmaums 4ns co3gaHusa KOHTPONBHOTO XypHana AomkHa o6ecneymnBarhb:

a) BO3MOXHOCTb MOBTOPHOIO NPOBEAEHUS UCNBITAHWIA B YCIOBUAX, MAKCUMATbHO NPUOTNIMKEHHBIX K Nep-
BOHaYarbHbIM;

b) noaaepxky Npu BbISCHEHWUN (PaKTOPOB, BAMUAIOLLMX HA HEONPEAENeHHOCTb Pe3ynbTaToB.

9.3 [ina npefoTBpaLLeHns NoTePb UM U3MEHEHWII NepBOHAYanbHbIX AAHHBLIX UCNbITAHUA 3anucu (py-
KOMWUCHBIE UMW SNEKTPOHHBIE) AOMKHBI ObiTh 3aLUMLLEHDI. [1pK HEOOXOAUMOCTH BHECEHUSA U3MEHEHNI AOMKHA
ObITb COXpaHEHa KOMUsi OpUrMHana ¢ yka3aHuem BCEX UBMEHEHUN, BHECEHHbIX B OpUTMHar.

9.4 Mpun Hanuuum owMBOoK (B mMpoueaypax cbopa AaHHbIX U T.4.) B 3aNUCAX AOIMKHbI ObITb YKa3aHbl Kak
OLUMBOYHbIE JaHHbIE, TAaK U NPABUMbHbIE 3HAYEHUS.

10 MpoTOKOMbI 3KCNNyaTauMOHHbIX UCTbITAHNN

10.1 dPyHOoaMeHTanbHbIe NOKasaTenu

CrnegyioLme nokasartenu 9KkCnyaTayuuoHHbIX UCTILITAHWUIA NPUMEHUMbI KO BCEM OUOMETPUYECKUM CUCTE-
Mam U1 B criyyae HeoBXxoaUMOCTMU AOMKHbI ObITh YKa3aHbl B MPOTOKONE:

a) BOP;

b) BOC[;

c) BJIC n BJIHC (Ha Bcem gnana3oHe noporoBbiX 3Ha4YEHUN);

d) ructorpaMmmbl, n3obpaxalolme MHAMBMAYanbHbIE pasnuyus BEPOSTHOCTEN OLUMOOK Mexay cybbeKkTaMmu.
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10.2 NokasaTenu 6MOMETPUYECKON cCUCTeMbI Bepudnkauum

B npoTtokone akcnnyaTtauuMoOHHbIX UCTIbITAHUA BUOMETPUYECKON CUCTEMBI BepUddMKaLuM AOMKHbI ObITh
yKasaHbl crieayioLime nokasarenu:

a) BOP (npu Heo6xoanmMocTun) unu ykazaHue, 4to BOP HensBecCTHa;

b) BOCJ (npu HeobxoammMocTun) unu ykasanue, uto BOC[l HensBecTHa;

¢) BN vn coorBercTeytowan BITHL (no Bcemy gnana3oHy nOPOroBbiX 3HAYEHUNR);

d) OBJIlA u cootseTcTByOLWan OBJIHL (no Bcemy AnanaszoHy NOPOroBbiX 3Ha4EHUI) C ONUCAHUEM METO-
aa 06o06weHuns (npu HeobxoANMOCTH);

€) rMcTorpaMmMbl BEPOATHOCTEN OLUMOOK, AEMOHCTPUPYIOLLME MHAUBUAYANbHbIE PA3NMYUA MEXay CyOb-
ektamu (Npyu Heo6xoauMOCTHK).

10.3 MokasaTtenn 6MOMeTPUYECKON CUCTEMBI MAEHTUDUKALUU

B npoTokone akcnnyaTauuoHHbIX UCMbITAHUIA BUOMETPUHECKON CUCTEMBI MAEHTUMUKALUM HA OTKPLITOM
MHOXECTBE JOIMKHbI ObITh YKa3aHbl CrieayoLme nokasarenu:

a) BOP (npu HeobxonnmocTu) unu ykazasue, 4to BOP HensBecTHa;

b) BOC[H (npu Heo6xoanmMocTun) unu ykasanue, uto BOC/[] HensBecTHa;

¢) BIMW n cooteetcTaytowaa BITION (no Bcemy gnanasoHy NOPOroBbIX 3HAYEHWUI);

d) pasmep 6a3bl AaHHbIX;

€) kpusble KOO unu PX, AeMOHCTpUPYIOLLUE pasnnyHbie pasMepbl 6a3bl 4aHHbIX LWAGNOHOB U pasnuy-
Hble Yyncna Bo3BpaLlaemblxX MAEHTUPUKATOPOB U T.4.;

f) rmcTorpaMmmMel BEpPOATHOCTEN OLWINOOK, 4EMOHCTPUPYIOLLME MHAUBUAYASbHbLIE Pa3nNnynsa mexay cyob-
ekTamu (Npyu HeoBxoaUMOCTHK).

10.4 NMoka3aTenun UOMETPUUYECKOW CUCTEMbI UAEHTU(PUKALIMU HA 3aMKHYTOM MHOXeCTBe

B npoTokone aKkcnnyaTauuoHHbIX UCMBITAHUA CUCTEMbI MAEHTUUKALMM HA 3aMKHYTOM MHOXECTBE
AOJDKHbI ObITb yKasaHbl crnegyroLine nokasarernu:

a) kpusasa XCC;

0) pasmep 6a3bl AAHHLIX.

10.5 Y4yeT 0COGEHHOCTEN UCTNbITAHUA

[Nokasarenu aKkcnnyarauMOHHbIX XapakTepucTuk, Takue kak kpuas KOO, BOP u cbopa aaHHbIX, Be-
POATHOCTU OLUMBOK, BO3ZHWKAIOLLME NPW NPEABAPUTENBLHOM OTOOPE M NPOHWUKHOBEHUSAX, 3aBUCAT OT BUAA UC-
NbITAHWSA, 0COOEHHOCTEW NPUMEHEHUSA BMOMETPUYECKON CUCTEMEI U BbIBOPKU. [ANa nony4yeHuss NpaBumLHOro
npeacTaBneHns O AaHHbIX NoKasaTrensax HeoOXoaMMO 3HaTb:

a) noapobHyo nHdopMaumio 06 MCNbLITYEMOW cucTteMe (CUCTEMAaXx), KOTopas [AOMKHa CoAepXaTb He
TONbKO BMOMETPUYECKYIO MHCDOPMALMIO, TAK KAK HA 9KCMIyaTaLMOHHBIE XapPaKTEPUCTUKN TAKKE OKa3bIBAKOT
BNUsHME Takne hakTopbl, Kak NONb30BaTENbCKUI MHTEPdENC;

b) BMA ncnbiTaHus:

- TEXHOMNOTMYECKOE UCMbITAHWE: 0COBEHHOCTU UCMONb3yeMOol Ba3bl AAHHbIX,

- CLIEHApHOE UCMbITAHUE: 0COOEHHOCTU UCMLITYEMOTO CLIEeHapus,

- onepaTuBHOE UCMbITaHUE: OCOBEHHOCTU IKCMIyaTaLMOHHOIO NPUMEHEHUS;

C) 06beM UCNbITAHUS:

- YACMO UCTbITYEMbIX CyOHLEKTOB,

- 4YMCno nanbLUEB, PyK, rMas u T.4., 3apPerMCTPUPOBAHHBIX KAXAbIM UCMLITYEMbIM CyOBLEKTOM,

- YUCMO NOCEeLLEeHNUI KaXa0ro UCbITyeMoro cybbekra,

- YUCNO TPaH3aKLMI KaXaoro NCnbiTyemoro cybbekra (Mnv nanbua MCneiTyemoro cybbekra u 1.4.) npu
KaXkgoM NoCeLLeHum;

d) aemorpadmyeckue gaHHble UCMbITYEMON rpynnbl (BO3pacT, oA u 1.4.);

€) YCnoBuSA OKpy>KatoLewn Cpeabl;

f) MHTEpBanbl BpeMeHn Mexay perucTpaumsMmu U UCMbITaTeNbHbIMU TPAH3aKUMAMU;

g) KpUTEPUU KA4eCTBaA U NPUHATUSI PELLIEHMUI BO BpeMs cbopa AaHHbIX;

h) napameTpbl KOHTPONA (pakTOPOB, BO3AENCTBYIOLMX Ha SKCNIyaTaLMOHHbIE XapaKTepucTuku (npu-
noxexue C);

i) napamMeTpbl NpoUeaypbl UCNbITAHMA, T.€. NpaBuna onpeaeneHns ownbok perncrTpayuu;

j) AaHHbIe 00 ypOBHE NOATOTOBKM, O3HAKOMIEHUSI U OPUEHTMPOBAHUSA UCTBLITYEMON TPYNMbl B BONPOCax
UCMONb30BaHUSt BUOMETPUYECKON CUCTEMDI;
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K) BaHHble 0 BHELITATHbIX CUTYaUNUsX U faHHble, He BK/IHOUYEHHbIe B aHans;

) JaHHbIEe O HEKOHTPONNPyeMbIX hakTopax (M METOAbl OLEHKN AaHHbIX (DAKTOPOB);

T) No6ble OTKIOHEHUS1 OT TpeboBaHNA HACTOALLEr0 CTaHAApTa AO/MKHbI OblTb 060CHOBaHBI. [lonycka-
eTcsl npeHe6peyb OAHUM MokasaTesieM B MOJb3y Apyroro. Hanpumep, ycTaHOBKa C/y4yaliHOro xapakrepa no-
cnefoBaTeNlbHOCTU NOMYYEHMS OTNeYaTkoB NasbLeB Ha GMOMETPUYECKON cMCTEME MOXET 3anyTaTb Mosb30-
BaTeNs 1 NPUBECTU K BO3HWKHOBEHWIO 6OJIbLLONO YMca OWNGOK B MapKMPOBKE.

10.6 pachmyeckoe npefcTaBneHne pesynbLTaTtoB

10.6.1 O6wue NonoXeHus

10.6.1.1 3kcnnyaTalMOHHbIE XapakKTePUCTUKN CpaBHEHMA W (MAK) NPUHATUS PeLleHns OO/MKHbl OblTb
n3o06paxeHsbl B BUAe KpuBbix PK nin KOO no Bcemy ananasoHy NoporosbiX 3HAYEHWIA.

10.6.1.2 MacwTabbl oceli (rpaHWYHble 3HAYEeHWS U MCNob30BaHWe forapuMmnyecknx MacwTabos)
[O/MKHbI 0becneunBaTtb Harns4HO NpeAcTaB/eHHble pe3ybTaTbl U GbITb COrlacoBaHbl AN pasnyHbIX rpacdu-
KOB B OJJHOM NPOTOKO/E WCMbITaHWi. [na obecneveHns HarnsAHOCTU Npyu U3MeHeHnn mMacluTaba Ha rpadmkax
Jo/mkHa ObITb NOMeTka 06 u3MeHeHun maclutaba.

10.6.1.3 Mpn cpaBHEHWM 3KCNyaTaUMOHHbIX XapakTepucTuK pasfnyHbiX GnoMeTpuyecknx cuctem 6o-
Nlee MHopmaTUBHLIMKU, YeM rpadivikv, OEMOHCTPUPYOLME BEPOSATHOCTM OLIMOOK, ABMATCA KpuBble KOO
nnn PX owmn6ok npuHATuA pewenns (B/IHA, B 3aBucumocTtn oT BJ1[), KOTOpble NokasbiBalOT obLiee BAUsSHUE
OLIMBOK CPaBHEHUS, MOMYYEHUSI U306PaKEHNI, XPAHEHUS U perucTpauum.

10.6.2 Kpusaa KOO

10.6.2.1 Kpueyto KOO ncnonb3yoT AN NOCTPOEHMA rpadinka BeposATHOCTEN ownbok cpasHeHnsa (B/IHC
B 3aBucMMocTun oT BJIC), BeposTHOCTel ownbok npuHATUA peluenus (BJIHA B 3aBucmumoctn ot B/1) n Bepo-
ATHOCTEN naeHTUdUKaLMM Ha OTKPbITOM MHOXecTBe (BJ/IOW B 3aBucumocTy ot B/IMN).

10.6.2.2 [ina obecneyeHnss HarnagHoOCTU rpadukoB peKkoMeHAyeTCs NPUMEHATb AN ocel norapud-
MmUyeckmin macwtab. Mpy npumeHeHuy norapudmMmyecknx maclutabos HabnogaeMas HyneBasi BEPOATHOCTb
owmnbkn B N ncnbiTaHUsAX MOXeT ObiTb OTMeYeHa Kak 3HavyeHue 0,5IN nam kak MuHMMym macwtaba, ecim ato
3HayeHve Gonblue.

B/IHC

PucyHok 3 — lMpumep noctpoeHusa kpusebix KOO

MpumeuvaHune — Kpusble KOO oTOGpaxatoT Te Xe AaHHble, YTO U KpuBble PX, n3obpaxeHHble Ha pucyHke 4.
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10.6.3 Kpusble PX

10.6.3.1 TlocTpoeHne KpuBbix PX — 06LWEeNpUHATLIA MeToh NOoABEAEHWUS UTOroB 3KCMayaTalMOHHbIX
UCMbITaHN BUOMETPUYECKMX CUCTEM OBGHAPYXXEHUSA 1 cpaBHeHUs ¢ 06pa3uom. Kpusble PX He 3aBUCAT OT no-
pora, 4To MO3BO/SISET NPOBOAWTL CPABHEHME IKCMIyaTaLNOHHbIX XapakTepUCTUK PasiMyHbIX GIOMEeTPUYECKNX
CUCTEM, MUCNOMNb3YEMbIX B aHa/IOMMYHbIX YCOBMAX UM OOHON GUOMETPUYECKOl CUCTEMbI, UCMONb3YEeMO B
pasnnyHbIX YCNOBUSAX OKpyxatolleli cpeabl. Kpnble PX MCNonb3yloT AN U306paXeHns akcnayatalnoHHbIX
xapaktepucTuk anroputma cpasHeHns (1 — BJIHC B 3aBucumocTu oT BJIC), akcnayaTauuoHHbIX XapakTe-
puctuk 6uomeTtpuyecknx cuctem sepucpmkauun (1 — BJIHA, B 3aBUcuMocTn oT BJ/1), a Takxe akcnayaTa-
LIMOHHbBIX XapaKkTepnucTnk 6MOMeTPUYECKMX CUCTEM MAEHTUDMKALMMN HA OTKPLITOM MHOXeCTBe (BEPOATHOCTb
naeHTudrkauun B 3aBucumMmoctu ot BJIMN).

10.6.3.2 [na HarnsgHoOCTM pekoMeHAyeTcs NPUMEHATb AN oceil norapudmuyeckuii macwtab. Mpu
nNpUMEeHeHUn norapugmmnyeckux maclTabos Habnwgaemas HyneBas BEPOATHOCTb OWMOKM B N UCMbITaHWAX
MOXeT 6bITb 0OTMeYeHa kak 3HadyeHue 0,5IN nam kak MMHUMYM maclutaba, ecnm 3To 3HavyeHne 6onbLue.

VICTVHHO nonoxuTtenbHble pellenns (1 - BJ/IHC)

Co W im—
J
. >
J
4 ,. r- Cuctema A
Cuctema B
. Cucrtema C
on /O
n Cucrtema D
— 0" * Cucrema E
2030 ] Cucrema F
10 %
Uyo -
0,0C1 % 0,01 % 01% % 10 % HoC

JloxHononoxuTenbHble pewenus (B/IC)

PucyHok 4 — Mpumep Habopa kpuBbIx PX

MpumeyaHune — Kpueble PX oToOpaxkatoT Te e AaHHble, UTo 1 KpyBble KOO, M306paXeHHble Ha pUCYHKe 3.

10.6.4 Kpusblie XCC

Ans npunoxennii ngeHTUUKaLMmM Ha 3aMKHYTOM MHOXECTBE 3KCM/lyaTalUOHHbIE XapakTepucTukn 13o-
6paxatoT B Buae kpvsoii XCC. KpuBas siBNsieTca yHKUMeln yncna TpaH3akuymid, Npyu KOTOPbIX NAEHTUGIMKATOP
nCMbITyeMOro cybbekta NpUCyTCTBYET cpean K NepBbiX BO3BpaLLEeHHbIX MAEHTU(MKATOPOB, OT 3HaYeHus na-
pameTpa K.
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BeposiTHOCTb UAEeHTUdMKaL UK

Cuctema A
Cuctema B
Cuctema C
Cuctema D
Cuctema E
Cuctema F
Cuctema G

Cuctema H

10 100 1000 10000 37437
PaHr

PucyHok 5 — lMpumepbl nocTpoeHusa KpuBbix XCC

MpumedyaHne — [aHHbli npumep B3AT K3 [11]. Mpadmk NokasbiBaeT BEPOSATHOCTb MAaeHTUdmnkayum anas 6asbl
[aHHbIX 13 37437 WabnoHOB NuL,.
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Tabnuuya A1

MpunoxeHue A
(cnpaBouHoe)

Pasnuuua mexay Buaamm ucnbITaHUi

TexHonornveckoe ucnbitaHe

CueHapHoe ucnblTaHue

OnepaTtueHoe UcnbITaHUe

OBbeKT ncnblTaHns

BuomeTpuueckuin  kommno-
HEHT (anropuTMm cpaBHEHUSA
WK BbIAENEHNSA NPU3HaKoB)

BuomeTpuyeckasn cuctema

BVIOMeTpMLIeCKaH cucrtema

NeTuHHaa nHgopmauus

WaBecTHa npu ycrosuu, YTO
yCTaHoBMeHbl owmnbku cbopa
AaHHbIX 1 0bnacTu nepeceve-
HWS1 06 bEANHEHHBIX AaHHBIX

M3BecTHa npu ycnosum,
4yTO OLWNBKKU cOopa AaHHbIX
N oTKasa Y4uTbiBalOT He-
xenatenbHoe noeefeHue
cybbekTa

3aBUCUT  OT  AOCTYMHBIX
KOHTPONbHBIX U UHCTPYMEH-
TanbHbLIX CPEeACTB, yCTaHaB-
nuBaloLMX, NoMyYeHsl nu
AaHHble OT NOAMUHHBIX Ny
UnK OT «CaMO3BaHLIEB»

MoBefeHne nonb3oBaTens,
KOHTporupyemoe agMUHK-
CTpaTopoM UcnbITaHWA

He koHTponupyeTcs B NpoLec-
C€ VCTbITAHWST, MOXET KOHTPO-
NMPOBaTLCA BO BPEMs 3anncu
GUOMETPUYECKMX [JaHHBIX, B
MPOTUBHOM Cfly4ae cuUTaeTcA

KoHTponupyetca (go Tex
nop, noka nosefeHune nonb-
30BaTensl He CTaHET Hesa-
BUCUMOW BENUYUHOWN)

He koHTponupyetcs

oKpy>atoLLeit cpeibl

Bpemsi 3anucu GuomeTpude-
CKWX Aa@HHLIX, B NPOTUBHOM
Cnyyae CYNTAKOTCH HEKOH-
TpONUpyeMbIMu

3anucaHsbl

HEKOHTPONMPYEMbIM
Monb3oBaTenb MMeeT cBe- | HeT Oa HOa
JeHusa o pesynesratax no-
MbITKN B pearnbHOM BpeMeHH
Bocnpoussogumoctb  pe- | Bocnpoussogumele (duken- | Keasmsocnpoussoaumele | HeBocnponasogumele
3ynLTaTos poBaHHas 6a3a faHHbIX) (ecnu KoHTpoNuUpyeTca cue-
Hapwi UCTIbITaHUS W BbIGopKa)
KoHTponb napameTpoB | MoxeT BbInoNHATLCA BO | KoHTponupyemble W (unu) | HekoHTponupyemele, upae-

anbHO 3anucaHbl

3yneratoB

KOMMNOHEHTOB Mnn Moaudu-
Kaumii  KOMNOHEHTOB (T.e.
anropuTMOB CpPaBHEHUS UMK
BbIAENEHUS UNKN JaTYNKOB)

CKUX CUCTEM; onpepeneHue
KPUTUYECKUX SKCTITyaTaLm-
OHHbIX (PaKTOpOB; U3Mepe-
H1e MoAENMPYeMBIX IKCMNy-
aTaUMOHHbIX XapaKTepucTuKk

3anuch B3aumogeiicteua ¢ | B npouecce ucnbiTaHua He | 3anucbiBaeTcA 3anucbiBaeTcsl BO BpeMSl pe-

nones3oBaTenem 3anucblBaeTcs; MOXeT 3a- rycTpaumm; MOXeT 3arnuchl-
MUCLIBaTLCA BO Bpemsa pe- BaTbCA BO Bpems Bepudmka-
rucTpayum LM Unm ngeHTuduKkaymum

MpoTokon TUNWYHBIX pe- | CpaBHeHue Bruometpudecknx | CpaBHeHue  Guometpuye- | Usmepenne  skcnnyataym-

OHHBIX XapaKTepUCTUK B yC-
TIOBUSIX 3KCTUTyaTaLum

TWNUYHEIE XapaKTepucTUKu

Bonblwasa 4Yactb MeTpUK aKc-
MAyaTaLMOHHbIX  XapakTe-
pUCTUK  (KpOMe  CKBO3HON
NPOMNyCcKHON  cnocobHoCTH);
fonblias 4acTb BEPOSATHO-
cTeil  owmbok; akcnnyara-
LMOHHbIE  XapaKTepuUCTUKK,
noaxoaswme ana Guometpu-
YECKOW CUCTEMBI LUIMPOKOMAC-
wrabHolt  naeHTUMKaLmK,
rae cnoxHo cobparb 6Gonb-
LUYIO UCMbITYEMYIO rpynny

MporHoaupyemble CKBO3Hast
nponyckHast CMocoBHOCTb,
BNC, BMNHC, BOCH, BOP,
BnA, BNHA

CkBO3Has nponyckHaa cno-
cobHocTb. [ns  wucnbiTa-
HUA U onpegeneHuns BIO u
BNHA Heo6xoauMBIl 3HAHUSA
06 UCTUHHOI HOpMaLUK
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TexHorormyeckoe UcnbitaHue

CueHapHoe UcTbiTaHue

OnepaTuBHOE UCTbITaHNe

OrpaHu4eHus Basa gaHHbIX, nonydeHHas | OkcnsyaTtauyuoHHble,  WH- [ SkcnnyatayuoHHble,  WH-
C TMOMOLLUBI0 OAHOMO UMK | CTPYMEHTanbHble CTPYMEHTarbHLIE;
Gonee [aTuMKoB, WAEHTUY- OGbLIYHO AOCTYMHBI TONBKO
HOCTb KOTOPBIX M3BECTHa BEPOSITHOCTU MPUHATUS pe-
Unu HensBecTHa LIeHUs

UcnbiTyeMan rpynna niogeit | 3anucaHHas PeanbHas PeanbHas

n punMmeyaHune — B Ta6n|4|4e npusefeHbl OCHOBHbI€ XapaKTepUCTUKN U OTNUYUTENbHbIE 0CODEHHOCTU UCMbITaHMUSA
6VIOMeTpVNeCKVIX CUCTEM, HO B HEKOTOPLIX Cly4anx AoNyCKalTCA UCKIIOYEeHUA.
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Mpunoxexnue B
(cnpaBouHoe)

O6beM UCNLITaHUii U HeoNpPeaeneHHOCTb

B.1 [JoBepuTenbHble MHTEPBarnbl U 06beM UCTbITaH Wil ANA He3aBUCUMbIX OQMHAKOBO pacnpeaerieHHbIX
pe3ynkTaToB CpaBHEHMI

B.1.1 MpaBuno Tpex

MpaBuno Tpex UCMonb3yeTcsi Npy onpefeneHun HauMeHbLUe BepOSTHOCTM OLLMBKY, KoTopasi MOXeT BbiTb cTaTu-
CTUYECKM 3HAYMMO ycTaHoBNeHa ANns N He3aBUCUMbIX OAUHAKOBO pacrnpe/eneHHbIX pesynsTaToB cpaBHeHUn. Ecnun sHade-
HWe BEPOSTHOCTY OLUMGKM p, ANs KOTOPOro BEPOATHOCTb HYNeBOI norpeluHocT npn N UCMbITAHUSAX SABSETCS CrydaiiHoi
u paBHa, Hanpumep, 5 %, To

p=3IN
C [10BEpUTENBHOI BEpOSTHOCTLIO 95 %

lMpumep — Ecnu ucnbimaHue 300 HesasucumMbix o6pa3yoe npouwsio 6e3 owubok, cyumaiom, 4mo ¢ doee-
pumernsHol eeposimHocmbio 95 % eepossmHocmb owubku pasHa 1 % unu MeHbwe.

MpumevyaHune1—p=2/N cgoBeputenbHoi BeposaTHOCTHIO 90 %.

MpuMeyaHwue2—onylleHne o HE3aBUCUMbIX OAUHAKOBO pacrnpefenieHHbIX pesynsratax CpaBHeHUn MOXeT
6bITb NPUHSATO, €CNW Kaxgas NoneiTka NognNMHHOIO NULa BbINOMHANACh PasHbIMU NONbL3oOBATENAMU U €CNU HUKaKKe ABe
NONbITKA «CamMo3BaHLa» He BbINOMHANMCE O4HUM U TEM Ke Mnonb3osaTeneM. MNpu n ncneiTyeMelx cybbekrtax MoryT 6biThb
BbIMOMHEHBI N NOMBLITOK NOAMMHHOMO NUL@ U N/2 NONLITOK «camo3BaHLay. MNpu cpaBHEHUN BCEX NpefcTaBneHHbIX Npu3Ha-
KoB oBpasLa ¢ 3aperucTpupoBaHHbLIMI LWabnoHamu nonyyarT HamHoro 6onbLUe NOMBITOK «camo3BaHLa» 1 cornacHo [24]
JOCTUraeTcs MeHblUas BePOSITHOCTb OLUMGKM Npu B3aWMHOW 3aBUCUMOCTM NOMLITOK. Takum 06pasoM, Kpome onepaTuBHO-
ro UCMbITaHUsA, CNeAyeT orpaHnYnTb AaHHbIe €AMHCTBEHHOW NOMbLITKON Nonb3oBaTens, Y4To6bl BINOMHUTL AoNyLieHue o
He3aBMCHMbIX OAWHAKOBO pacnpefenieHHbIX pesynsraTtax cpaBHEHUN.

B.1.2 NpaBuno Tpuauaru

B npaBune TpuaLUaTh yTBEpKaeTCs, YTO ANSA TOro YTobbl ¢ l0BEPUTENBHON BEPOATHOCTLIO 90 % UCTMHHAA BEPOAT-
HOCTb OLWKNGKM Haxoaunack B AuanasoHe * 30 % OT yCTaHOBNEHHON BEPOATHOCTU OLIMGKK, AOMMKHO ObITb 3aperncTpmpo-
BaHo He MeHee 30 owunbok [13]. Hanpumep, ecnu nonyveHbl 30 ownbok noxHoro HecootseTcTBUA B 3000 He3aBUCUMbIX
UCMbITaHWSX, MOXHO C 10BEPUTENbLHOK BEpPOATHOCTHI0 90 % yTBepXAaTh, YTO UCTUHHAsA BEPOSITHOCTbL OLUMOKU HaxopuTcs
B AunanasoHe ot 0,7 % A0 1,3 %. MNpaBuno cneayer HENOCPeACTBEHHO U3 BUHOMUHANBHOrO pacrnpefeneHuns nNpu Heaa-
BUCUMBIX UCTILITAHUAX U MOXET MPUMEHATLCA C YYETOM OXUAAEMbIX IKCNNYyaTaLUUOHHbIX XapaKTepUCTUK ANs BbIMOMTHEHWUA
OLIeHKH.

Tpumep — Tpebyemble 3KcrIlyamayuoHHble xapakmepucmuku: BJ/IHC — 1 % u BJIC — 0,1 %. B coom-
eemcmeuu c npaeusioM mpuduyamu Heob6xo0umMo, Ymobui 6binu ebinonHeHbl 3000 NoNbIMOK NOOIUHHO20 JTUya
u 30000 nonbimok «camo3eaHya». Heo6xo0umo ob6pamumb eHUMaHue Ha donyuieHue, Ymo AaHHbIe UcnbImaHus
AosKHbI 6bIMb He3asucuMbIMU. [Ins1 amo2o Heob6xodumMo, Ymobhl @ ucnbIMaHUsX NPUHANU y4acmue 3000 3a-
peaucmpupoeaHHbIX Nosik308amerieli u 30000 «camozeaHyes». AnbmepHamuea — Halmu KOMIPOMUCC rymem
10eMopHO20 UCNOJIIE308aHUSI MEHBUE20 YUCIIa UCTbimyeMbIX cyGLeKmos, Ho npu 3amom Heob6xodumo yyecms,
4mo amo npueedem K nomepe cmamucmu4ecKoll 3Ha4uMocmu.

MpuMeyaHue—IpaBuno aenseTca obWUM ANs pasHbIX JOBEpUTENbHLIX UHTepBanos. Hanpumep, 4Tobbl
6biTb Ha 90 % yBepeHHbLIM, YTO UCTUHHAsA BepOSTHOCTb OLUMOKKU HaxoguTcsl B AuanasoHe * 10 % ycTaHOBNEHHOro 3Ha-
YeHus, HeobxoanMo, YTobbl Gbino BhisiBNeHo He MeHee 260 olwmnbok. YTobbl 6bITe Ha 90 % yBEepeHHbIM, YTO UCTUHHas
BEPOATHOCTL OWKUGKN HaxoauTcA B AuanasoHe + 50 % Habniogaemoro 3HaveHus, Heo6xo0aMMO YTO6bI GbINO BLISBNEHO HE
MeHee 11 ownbok.

B.1.3 Yucno cpaBHeHuii Ansa obecneuyeHns TpebyeMoil BepOATHOCTHU OLIMGKN

B.1.3.1 Yncno ctaTucTudecku HesaBUCUMbIX CpaBHEHWUIN, HeoBxoAUMBIX AN obecnedeHus TpebyeMoii BEpOSTHOCTU
owmnbkn, NokasaHo Ha pucyHke B.1. Hanpumep, HuUKakoe YMCno NOXHBIX COOTBETCTBUIA NpU N He3aBUCUMBIX CPaBHEHUAX
«Camo3BaHLa» He MOXeT obecneqnTb TpebyeMyro BEpOSTHOCTb OLUMGKU NoXHOro cooTBeTcTBUS 3/N C AOBEpPUTENLHON
BEepOATHOCTLIO 95 %, B To BpeMs kak 30 owmbok oBecneunsatot Tpebyemyto BeposTHoCTb 41/N.

* 30ecbk u danee dosepumenbHas eeposimHocmb onpedensemcs kak 100%-Hbili yposeHb 3Hadumocmu, m. e. do-
gepumeibHas eeposmHocmb 95 % coomeemcmeayem YpoeHio 3Hadumocmu 5 %.

** B opueurHane MICO/M3K 19795-1 donyuwjeHa owubka. B coomeemcmeuu ¢ npasunom mpex mpebyemas eepo-
AMHocmb owubKu noxHoao coomeemcmeus 3/N ¢ dosepumenpHol eepoamHocmbio 95 % moxem 6bimb obecrniedeHa
npu Hyneeoli Habnodaemoll owiubKe 10XHO20 cCoomeemcmaus.

36



FOCT P MCO/M3K 19795-1—2007

Tpebyemas BEpOATHOCTb OLUMOKM

PucyHok B.1 — O6nacTtu, onpegensiemble ¢ [OBEPUTENILHON BEPOATHOCTLIO 95 %, ANA NPUHATUA (MU OTKIOHEHWS)
TpebyeMoi BEpOATHOCTN ownbKN Npu N HE3aBUCUMbIX CPaBHEHUSX

MpumeyaHune — [narpamma, npuBefieHHas Ha pucyHke B.1, o6ecneunBaeT KOPPEKTHOE NPUBANXEHUE, ecnu
Tpebyemas BepOSATHOCTb OWMOKU He 6onee 1 %

B.1.3.2 UT06bI rapaHTMpoBaTb CTAaTUCTUYECKYID HE3aBMCUMOCTb, LWAGMOHbI «CaMO3BaHLEB» U MMUTUpYOWmMe Wwabno-
Hbl 411 BCEX CPaBHEHWIA [O/MKHbI ObITb Pa3MYHbBIMU NPU OAMHAKOBbIX YC/IOBUSIX U3B/IEYEHHbIMU U3 LIeNIeBO BbIGOPKM. JaH-
HbIi Nogxod HeadhhekTnBeH m3-3a HU3KMX BJIC, MOCKOMbKY A1 N HE3aBUCUMbIX CPaBHEHWU TpebyeTcsi 2A/006pOBO/LLEB.

B.1.3.3 JlonyckaeTcsa UCNonb30BaTb aflbTEPHATUBHbLIA METOJ NEPEKPECTHOr0 CPaBHEHUS, HO AaHHbIi MeToq He ra-
paHTUpyeT cTaTUCTUYECKY He3aBUCUMOCTb. C P NloAbMY NepekpecTHoe CpaBHEHWE MOMNbITOK WY WabnoHoB AN KaXAoWn
(HeynopsiioYyeHHOI) Napbl MOXET MMETb HU3KYH CTeneHb koppensuun. Koppensauuu B npegenax P(P-1)/2 nonbITok nox-
HbIX COOTBETCTBUIA YMEHbLUAIOT JOBEPUTE/IbHYI0 BEPOATHOCTbL AN o6ecneveHns Tpebyemoro ypoBHsA BJIC no cpaBHeHU0
C TEM XE YUC/IOM HE3ABUCUMbIX CPABHEHWUIA.

B.2 lucnepcusi aKCnayaTauMoHHbIX XapakTepUCTUK Kak (DyHKLUSE 06beMa UCMbITaHwui

Mo mepe yBennueHns obbema MCNbITAHUA AWCNEPCUS OLEHOK YMEHbLUAETCH, HO MaclTabHbil ko3 duuymeHT 3a-
BUCUT OT UCTOYHUKA BapuaLlmu:

a) ec/iv Bce UCnbiTyeMble Cy6beKTbl COBEpPLUAT HECKOIbKO NOMbITOK NOA/IMHHBIX NNL, TO Agucnepcnsa Habnwogaemon
BJ/IHC cofep>XWUT KOMMOHEHTbI, 06YC/NOB/IEHHbIE:

- Bapuauyuein ncnbiTyemblX CyObeKTOB, OTHECEHHON K UX Ynchy;

- OCTaToO4YHOl Bapuauueli NonbITOK NOAMVHHbLIX UL, OTHECEHHON K UX yucny.

6) ecnn ucnbiTyemMble CyO6bekTbl COBepLUalT HECKOIbKO MOMbITOK W MOMbITKU «Ccamo3BaHua» Obln BbINO/IHEHbI B
pexume OTNOXEHHOro 3afaHusa nNyTeM MepekpPecTHOro CpPaBHEHUA AaHHbIX NOMbITOK MOAMMHHBIX NUL C WabnoHamu pe-
rmcTpauun oT pasnuYHoro Habopa nosib3oBatenei, To gucnepcus Habnwogaemon B/IC cogepX uT KOMNOHEHTbI, 06yCcnoB-
NeHHble:

- Bapuaymei nonbITOK «CaMo3BaHLa», OTHECEHHON K UX yuchy;

- Bapuaumein UMUTMPYEMbIX LIABMIOHOB, OTHECEHHOW K UX Yuncny,

- Bapuauuein noAnvHHbIX 06pasLoB (OTAMYaeTCs OT pacCYMTaHHOW Bapuauum UCNbITYyeMblX CyObeKTOB), OTHECEH-
HOI K WX yncny,

- OCTaTOYHOI Bapmauveinl Npon3BeAeHHbIX MOMNbITOK «CamM0o3BaHLa», OTHECEHHOW K UX yucny.

MpumeyvyaHune — JogavHITOH v gpyrue [16] nokasanu CylecTBOBaHNE «KO3/M0B», «ATHAT» U «BOSKOB» B 6MO-
mMeTpuyecknx cuctemax. «Kosnbl» — cybbekTbl, umewLlne nepcoHanbHyo BJ/IHC 3HaumTenbHO Bbilwe, Yem gpyrue npep-
CTaBUTENUN BbIGOPKU, «ATHATa» — CYOBEKTbI, YbM LWAGMOHBI UMEKT HENPONOPLMOHANBHYIO [0/ NTOXHbIX COOTBETCTBUIA, a
«BOMKN» — CY6BEKTbI, YbM 06pasLbl OCOOEHHO YACTO MOKa3biBAKT /IOXHbIE COOTBETCTBMA. ITO nNofpasymeBaeT, 4To Ans
B/THC KOMMNOHEHT Ancnepcumn N8 UCMbITYeMbIX CyOBEKTOB OTMYaAETCA OT HYNA U A5 NNOXHOT0 COOTBETCTBUSA KOMMOHEH-
Tbl AN UCNbITYEMbIX CyOBEKTOB M A5 WabA0HOB OT/IMYAOTCS OT HynS.
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B.3 OueHka Ancnepcum aKCnIyaTauMoOHHbIX XapaKTePUCTUK

B.3.1 O6wue nonoxeHus

B faHHoM nogpasgene npuBefeHsl popMynbl U METOAbLI OLIEHKU AUCNEPCUN SKCNNYaTaLMOHHBIX XapaKTepUCTUK.
Hucnepecns — craTucTuyeckasl Mepa NOrpeLlHOCTH, KOTOpPas MOXET UCMONb30BaTbCA NPU OLEHKe A0BEPUTENbHBLIX UH-
TepBanoB W Ap. Np1MMeHeHne faHHbIX hOPMyN 3aBUCUT OT CEAYIOLLMX NPEANONOXEHUA OTHOCUTENbHO pacnpeaeneHus
OLMBOK cpaBHEHUS:

- UCMBITyeMas rpynna siBfseTcs penpe3eHTaTUBHON NO OTHOLLEHUIO K Lienesoit Beibopke. 3To cnpaBeanvso B TOM
crnyYae, ecnu, HanpuMep, UcnbiTyeMble cybbekTsl BuiOpaHbl CnyyaitHo U3 Lienesoi BuIGOpKHY,

- MOMBITKK PasnuYHbIX CYBLEKTOB ABNAOTCA HE3aBUCUMBIMUA. OTO He Bceraa BLINONHUMO. [MoBeaeHWe nonb3oBaTte-
et 3aBUCUT OT TOro, YTO OHU BUAST, YTO AenatoT Apyrue. Koppenauum Mexay cybbektamu ucnoitaHua 6yayT HesHauu-
TenbHLIMU MO CPABHEHUIO C KOpPenALMAMU B Npeaenax paaa MonbIToK OAHUM UCNLITYeMbIM CyObekToM,

- NOMLITKA HE 3aBUCAT OT MOPOroBOro 3Ha4YeHus. B nHoM cryvae onpegeneHns BepPOATHOCTM OWKUBOK MOryT BbiTb
CMELLEHbI, UCKITIo4eHe COCTaBMAET NOPOroBoe 3Ha4eHune, ucrnomnbsyemoe Ana c6opa AaHHbIX;

- BEPOATHOCTM OLUMBOK BapbUpYIOTCA BHYTPU BbIGOPKW. PasnnyHble cyGbekTbl MOryT UMETh pasnuyHble UHANMBUAY-
anbHble BEPOATHOCTU OLUWGKU NTOXKHOrO HECOOTBETCTBURA, N pasfuyHbie Napbl Cy6beKToB MOryT UMETh pasfuyHbie UHAK-
BUAyaribHble BEPOATHOCTHU OLUMGKU FIOXHOrO COOTBETCTBUS;

- Yucno HabnofaeMblX OLIMBOK ABNAETCA AocTaToqHO 6onblunM. Mpu oTcyTCTBUM HabnogaeMblx oMGOK Npu Bbl-
YucneHun no hopmynam nonyyarT HYNEeBYIo AUCNEPCUIO, U B 3TOM CllyHae NPUMEHSAIOT NPaBuUIo TPeX.

B.3.2 lucnepcusa HabnogaeMoi BEPOATHOCTY SIOXKHOTO HECOOTBETCTBUA

B.3.2.1 BeposATHOCTL NOXHOIro HECOOTBETCTBUA — EAUHCTBEHHAS MONbITKA UCMNLITYEMbIX CyOLEKTOB

Ecnu kaxgblid MCbITyeMblii CyBbekT coBepLUaeT efUHCTBEHHYIO MOMbITKY, UCNOSb3YIOT cneaytowwue opmyrbi:

'3=%g"""’ (B.1)
o p(1-p
(-2 e

rA€ N — YUCNO 3aperncTPUpPoBaHHbIX UCNBITYEMbIX CYOLEKTOB;
@; — YNCIIO NOXHLIX HECOOTBETCTBUI ANA /-FO UCMLITYEMOTO CYGbLeKTa;

;’5 — Habntogaemas BIHC;
\A/(;A)) — olleHKa aucnepcumn Habniogaemoit BITHC.

MpumMmeyaHue1—TpaBuna BoiBegeHUs opMynsl (B.2) onucaHbl B Hay4HOR nuTepaType No cTaTUCTUKe (Ha-
npumep, [31]).

MpumedaHue 2— [aHHble GopMyrnbl MHOIAA HENPABUBHO UCMONBL3YIOT B Cy4Yasix, koraa cybbekThl coBepLua-
FOT HECKOIbKO NonbITOK. B 0bLyem criydae He fonyckaeTca 3aMeHATb YUCO UCNBITYEMbIX CYOBEKTOB Ha N1 YNCNO NONLITOK.

MpumMmevaHune 3—/[aHHble bopMynbl NPUMEHAIOT ANSA ONPEAENeHNs OLEHOK Ancnepcuii oTkasa cbopa faHHbIX
¥ oTKasa perucTpauuu B criydae ofHOM NMOMbITKA UCbITYeMbIX Cy6beKkToB.

B.3.2.2 BepoATHOCTL NTOXHOIrO HECOOTBETCTBUA — HECKONBKO NOMBLITOK UCTIbITYEMBIX CYGLEKTOB
Ecnu kaxablil UCNbITyeMblil CyObekT coBepLUaeT OAUHAKOBOE YUCNO NOMBITOK, COOTBETCTBYIOWWNE OLIEHKN paccyun-
ThiBaloT Mo criegytowum dopmynam [31]:

p=—1Ya, (B.3)

1 n
=—|—Ya?-p B.4
n-1 m2n par 1 ’ ( )
rae N — YACNO 3apErMcTPMpPOBaHHLIX UCTILITYEMbIX CyObEKTOB;
m — YUCNO NONLITOK, COBEPLUEHHbIX KaXAbIM UCNbITYyeMbiM Cy6beKTOM;
&;— YNCII0 NOXHBIX HECOOTBETCTBUIA NS i-T0 UCbITYeMoro cybrekTa;

p — Habniopaemas BITHC;
\7(;’5) — oLeHKa aucnepcun Habnogaemolii BITHC.

MpumevyaHue1—Ecnum=1, ans ouyeHKN npuMeHAT dopmynsl B.1 1 B.2.
MpuMeyaHue2— [aHHble popMynbl NPUMEHSIOT ANSA onpeaeneHnsa oUeHOK AUucnepcuii oTkasa cGopa gaH-
HbIX B CIlyMae HECKOSbKUX MOMLITOK UCTILITYeMbIX CyOBeKToB.

B.3.2.3 BepoATHOCTbL JTOXHOIO HECOOTBETCTBUA — HEPaABHOMUCTIEHHBIE NONBITKN UCTLITYEMBIX CyOLEKTOB

Yucno nonbITok UcnbiTyemMoro cybbekta MOXeT BapbupoBaTbea. HekoTopble CyGbeKTbl MOTYT He BbINONHUTL Tpe-
ByeMoe uncro noneiTok. OTKa3sbl perucTpaLmm Taioke MOryT cTaTb NPUHUHON TOro, YTO NOMBLITKK He ByAYT YUTEHb! NPU Bbl-
yncnennu BITHC. Ecnu HeT KoppensiyumM Mexzay YMCNoM caenaHHbIX NOMBbITOK U YUCNIOM YAa4HbIX MOMbITOK, TO:
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n ~ n ~2 n
- Za,Z—ZpZa;m,-+p Zm:z
V(p): i=1 i=1 3 i=1 , (BG)

A€ N — YUCIO 3apETUCTPUPOBAHHBIX UCTILITYEMBIX CyBLEKTOB;
m; — YMCIIO NOMLITOK, COBEPLUEHHBIX /-M UCTILITYEMBbIM CyBbekToM;
&; — YMCINO NOXHLIX HECOOTBETCTBUIA NS /-r0 NCNLITYEMOro cybbekTa;

f)— Habntopaemas BJTHC;
V(ﬁ) — OLeHKa gucnepcun Habnogaemoi BJTHC.

MpumMmeuyaHue 1— [JaHHas oueHka gucnepcun no [31] — npubnmxenue, npeactaBneHHoe B yaobHol Ana
npuMeHeHus gopme.

MpumedvaHune 2—pn paBHOM YKCHE NOMNLITOK M; BbIYUCAIEHNE OLGHOK NPOBOAAT No chopmynam (B.3) u (B.4).

MpumeyvyaHue 3— Ecnuyacrora UCNonNb3oBaHUS UCTIBITYEMBIX CYGLEKTOB KOPPENUPYET C YNCNOM YA a4HbIX Mo-
MNbITOK (HanpuMep, OTCesiHHbIE UCTIBITYEMbIE CYObEeKTHI MOMYT COBEPLUMTL AONONHUTENbHBIE NONLITKM ANA pacno3HaBaHWA
Unu, Norb3ysicb CUCTEMOIA Boree YacTo, MOryT NPUBECTYU K 3aBbILLIEHHBIM OLEHKaM 3KCMyaTaLUOHHbIX XapaKTepUCTUK B
cBA3n ¢ acpekToM npusbikaHus), opmynel (B.5) u (B.6) He npuUMeHSIOT, T.K. pesyneraT UCNbITaHUi ByaeT 3aBUCETL OT
MarneHbKON rpynmbl YacTo BCTPEYAIOLLUXCS, HO HETUMUYHLIX NONb3oBaTeNen.

B.3.3 Aucnepcusa HabniopaeMol BepoATHOCTU JIOXKHOFO COOTBETCTBUSA
Ecnu npoBefieH nonHbiil HAbop B3auMHbIX CpaBHEHWA, TO HabnoAaeMyto BEpOSITHOCTb OLLUMGKU NOXHOrO COOTBET-
CTBMWSA W OLIEHKY AUCMIEPCUM paccUUTLIBAIOT MO cneayiowuM dpopmynam:

SN L Y

9= mn(n-1) ,.:1].%1)”' B7
(o) 2 1 S (e 4 d PSS (624 b |- (41=6) o2
V(q)_mzn(n—1)(n—2)(n—3) E(’ %) ;;(b’i oy03) (n-2)(n-3)"

(B.8)

rAe N — YNUCIO UCTILITYEMBIX CyOBLEKTOB (M 3aperncTpupoBaHHbIX LabnoHoB);
m — 4ucrno o6pasLoB Kax4oro UCbITyeMoro cybbekTa;

b,-j—qmcno npo6 j-ro MCMbITyeMoro cybbekTa, foXHO COOTBETCTBYLMX WabnoHy j-ro ucneiTyemoro cybbekTa (b; = 0);

n
C;— YMCIIO MOXHBIX COOTBETCTBUIA C LIAGMOHOM /-0 UCMLITYEMOro cybbekTa | ¢ = 3. bj;
J=1

p
d; — YNCNO NOXKHbLIX COOTBETCTBUIA C /-M UCMLITYEMbIM CyBbekToM | d; = Zb,-j
J=1

a— Ha6mo,qaeMa$| BEPOATHOCTb OLLUMOKM NOXHOro COOTBETCTBUA,
AN A
V(q) — oueHka aucnepcun Habrnogaemoi BEpOATHOCTU OLUMBKM NOXHOrO COOTBETCTBUS.

Mpumeyanune—>dopmyna (B.8) Ana m = 1 nonyveHa Bukenom [22] n skcnepumeHTanbHO BepudpuumpoBaHa [24].

B.4 OueHka poBepUTenbHbIX UHTEpPBanoB

B.4.1 O6wme nonoxeHus

B.4.1.1 B cooTBeTCTBUM C LiIeHTpankLHOi NpeaenbHoi Teopemoit [31] Npn 4ocTaTouHO GONBLUOM YUCEe NOMBITOK Ha-
6nl0,anMble BEPOATHOCTU oLmMbok AOJMXHbBI NOAYUHATBCA HOpMaJ‘IbHOMy 3aKOoHy pacnpejeneHus. Ecnu saHa4eHus BEepoOAT-
HocTel owmnbok 6m3ku k 0 %, a Ancnepcus He ogMHakoBa no BeIGOPKE, TO 0CTaeTCA HekoTopas aCUMMETpPUS 4,0 TeX nop,
NoKa YNCno ncnblTyeMblx Cy6beKTOB He CTaHeT JOoCTaToO4HO OonbLUUM.
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B.4.1.2 CornacHo fonyLLeHnio 0 HopManbHOM pacnpegaeneHum, rpannubl 100(1- o) % aoBepUTENBHOMO UHTEpBana
Ans HabnogaeMbIx BeposATHOCTeW ownbkn onpegenstoTr no popmMyne

;A)i-z(1—oc/2)‘,\7(;7), (B.9)

rae Z (x) — KBaHTUNK CTaHAapTHOrO HOPMAanbHOro pacnpefeneHnus, To ecTb Mrowaab NOA KPUBOW NNOTHOCTU BEPOAT-
HOCTU CTaHAapTHOrO HOPMarnbHOroO pacnpeaeneHns ¢ CepeAnHON B Hyne U gucnepcueit, paBHoi eguHule, B
MHTepBarne oT — < 10 Z (X) paBHa X. [AnA 95 %-Horo AoBepUTENLHOrO MHTEpBana 3HaveHue z (0,975) = 1,96,

oL — BEPOSATHOCTL TO0, YTO AOBEPUTENBHLIN UHTEPBAN He COASPXUT UCTUHHOTO 3HAYEHUSA BEPOSATHOCTH OLUINGKK;

p — HabriofaeMast BEPOSITHOCTb OLUNGKY;

\7(,3) — oLueHKa AMcrepcum BEpOATHOCTU OWNGKM.

B.4.1.3 YacTo npn npuMeHeHUn BILLEYNOMAHYTON hopMynbl AOBEPUTENBHBIA UHTEpBan BKoYaeT B ceba oTpula-
TefbHbIe 3Ha4YeHMs HabnogaeMoi BEPOATHOCTU OWKUGKW, HO OTpULATENbHLIX 3HAaYEHUH BEPOATHOCTEN OWNGOK GbiTh He
MOXET. 3TO MPOUCXOAMUT BCIEACTBUE OTKITOHEHNS OT HOPMasbHOro pacnpeaeneHns HabnogaeMoii BepoATHOCTH OLNMGKH.
B Takux cnyvasx Ana onpefeneHna 40BepUTENbHLIX MHTEPBaNoB cNeayeT UCNonb3oBaTk HenapameTpudeckue MeToAbI,
HanpuMep camMoOHacTpoliKy no [32] — [34].

B.4.2 CamoHacTpauBalowmecs oueHKU gUCnepcuu U AoBepUTENbHLIX UHTEPBaNoB

B.4.2.1 Ecnu 6uomeTtpuyeckas cuctema obecneunaeTr caMoHacTpauBaloLLylOCS OLIEHKY, STO yCTpaHsaeT Heobxo-
AWUMOCTb flenaThb NpefnonoXeHsa 0THOCUTENbHO pacnpeeneHns HabnogaeMblx BEPOSITHOCTEH OLLUIMGOK U 3aBUCUMOCTEH
Mexay noneiTkamun. PacnpeenerHna u 3aBUCUMOCTU cucTeMa onpeenseT No MMetoLUMcs AaHHbIM. Mponssoas BeIGopky
€ 3aMeHO NepBoHaYasibHbIX JaHHbIX, MOXeT 6bITb co3faH camoHacTpausatowuiica obpasel, No KOTOPOMY NPOBOAUTCA
onpefeneHue BeposATHOCTH ownbkun. Mpu GonbLIOM Yncne Takux camoHacTpanBalowmxca obpa3sLoB MOXET ObITb nony-
YEHO aMMNUpuYecKoe pacrpefieneHue, UcnonbsyeMoe AnA onpefeneHnsa AoBepUTENbHLIX MHTEPBAaNoB, OLEHKU Heornpe-
[leNeHHOCTN U T.4.

B.4.2.2 Y06l NpounniocTpupoBaTh Npouecc, NPeANnonoXuM, YTo HE0BXo4UMO OLEHUTE BEPOATHOCTb OLLUMOKM NOX-
HOro COOTBETCTBUS, UCTMOSb3YA NOMNHbIA HABOP NEPEeKPECTHBLIX CPABHEHWI C N NCNBITYEMbIMU CyBbeKTaMu, Kaxgblid U3 KOTo-
pbiX coBepLUIAET No M NOMNbLITOK, KoTopble ByAyT cpaBHUBATLCA CO BCeMM (N — 1) HecobCTBEHHBIMU LWabnoHaMu. 3HaueHne
X (v, a, t) o6o3HayaeT pesynksTaT CONOCTaBNEHUA NONLITKN @ UcnbiTyemoro cybbekTa v ¢ WwabnoHom t. Habop faHHbIx X aAns
oueHkmn BJIC BkntovaeT B ceba pesynstatel Bcex mn (n — 1) nepekpecTHbiX cpaBHeHnin X = {x (v, a,t)|t=ve {1,. .., m}}.
Kaxablii camoHacTpamsatoLmiics obpasel AomkeH 6biTb NOCTPOEH € NOMOLLbIO Habopa AaHHbIX X METOAOM, KOTOPLIA MO~
BTOPAET CTPYKTYPY M 3aBUCUMOCTb NepBOHaYanbHbIX AaHHbIX. [JaHHbIN METOA 3aKNOHaeTCca B CNeayoLLem:

a) BbIGopKa 1 MCnbITyeMbIX CyOHLEKTOB € 3aMeHoid: v (1), ..., v (n). (Bbibopka ¢ 3aMeHoi 03Ha4aeT, uTo cnucok Gyaer
cogepxatb 6onee YeM 04HO NOSIBIIEHUE OAHOMO U TOMO XeE AfeMeHTa);

b) ans kaxgoro v (/) o6pasua c 3aMmeHoii (n — 1) HecobcTBEHHBIX WabnoHos: £ (i, 1), ..., t (i, n— 1),

¢) Ans Kaxgoro v (/) obpasLja c 3aMeHOW M MOMbITOK, BLINOMHEHHBIX UCTIbITYeMbIM cybbekToM: (/, 1), ..., (i, m);

d) camoHacTpauBatoLmiics obpasel;

Y={(v(i),t(j alk)|ie{l,.. ,nLie{l,..,n=-1},ae{1,... mj}

Co3flaeTcss MHOXeCTBO camoHacTpauBaloLmxcsl o6pa3sLoB, U ANS KaxAoro U3 HUX OnpefenserTcs BeposTHOCTb
OLLMBKN NOXHOro COOTBETCTBUA. PacnpefeneHune 3Ha4eHUin CaMOHACTPORKN AN BEPOSTHOCTU OLUMOKK FTOXHOTO COOTBET-
CTBWS MCMOSb3YeTCA ANs annpokcumaumu HabrnogaeMoil BeposiTHOCTU oWMBKN NOXHOrO COOTBETCTBMUSI.

B.4.2.3 CamoHacTpauBatoLymecs 3Ha4eHUs No3sonstoT onpeaenuTs rpaHnusl 100(1 — o) % f0BEpUTENBLHOMO MHTEP-
Bana: BelbpaTh Takue 3HadeHus L (HWxHWiA npegen) u U (BepxHuit Npegen), 4To o2 camoHacTpauBaloLLMXCsl 3Ha4YEHW
6yneT MeHblUe L, @ /2 caMoHacTpauBatoLmxcs 3HadeHuid — Gonbwe U. [ina onpeaeneHus rpaHuy, 95 %-Horo gose-
PUTENBHOrO UHTEPBana JOMKHO Ucrnonb3oBaTeca He MeHee 1000 camoHacTpausatowmxcs obpasyos, a anst 99 %-Horo
[LOBEpPUTENbLHOrO MHTepBana — He MeHee 5000 camoHacTpauBatowuxcs o6pasuos.

B.4.3 Pa3bueHune Ha NnogMHoXeCcTBa

B.4.3.1 JaHHblii MeToh 4NA ONpeAeneHust rpaHul JoBepUTENBHOro MHTepBana owmnbok no HabniogaeMbiM Bepo-
ATHOCTAM OLUMBOK 3akrioHaeTca B pa3bueHun cobpaHHblx AaHHbIX UCTbITaHWA Ha Henepecekarowmecss NoAMHOXeCTBa
nonb3oBaTenei W noctpoeHun kpusoit KOO ans kaxaoro NoAMHoXecTBa. Hanpumep, B oTveTe ucnbiranuid [11] AaHHbIR
MeTo NPUMEHEH AN onpefeneHns annuncoB oLLINBKN.

B.4.3.2 OcHoBHoI# MeTog onpefeneHns anmnuncoB oWWOKK 3aKiio4aeTcs B CrieayoLem:

a) cobpaTb pesynsTaThl SKCMNyaTaLMOHHBIX UCMbITaHWIA, MPU KOTOPLIX BbIN0 UCMBITaHO T UCTLITYEMbIX CYOLEKTOB;

b) pasgenuts ncnbiTyemyio BbIGopky Ha M (Hanpumep, M = 10) HenepeceKkaoLLIMXCA NOAMHOXECTB pasmepom N =T/ M,

¢) nocTpouTb Kpuyto KOO ans Kaxgoro NogMHOXeCTBa,;

d) ycTaHOBWTL NOPOroBoe 3HadeHwue f;

1) BbluuncnuTs X; = (BJIC; - BITHC,) npn noporoBoM 3Ha4eHnu Ans Bcex MHoxecTs /=1, ..., M,

2) BbIMUCTINTL BEIGOpOYHOE CpefiHee 3HadeHne m = sum (X;) / M v BeIGopoYHyto KoBapuauuo X = sum ((x; — m)
(x;=m)T) | (M=1),

3) m n X/ sqrt (M) oGecneuunBatoT oleHky pacnpegenenusi BJIC n BIIHC HabniofeHunid (BbIMMCIIEHHYIO ANs BCeit
ucnelTyeMon BbIGOPKW) MPW MOPOrOBOM 3HAYEHUU f, KOTOPOE COrMacHo JOMYLUEeHWO 0 HopManbHOM pacrpefeneHunm
MOXET UCMonb3oBaTbcsA Ans onpefeneHnsa 95 %-Horo f0BEPUTENBHOMO aMMUMca BOKPYr m;

€) NOBTOPUTL onepaLum, ykasaHHble B NepedncreHnn a) — d) Npu Apyrux noporoBbiX 3Ha4eHUsX t.

—_—
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MpunoxeHue C
(cnpaBoyHoe)

®aKTopbl, BAMAIOWME HA IKCNSTyaTaUMOHHbIE XapaKTepPUCTUKN

C.1 O6me nonoxeHus

B HacTosLLeM NpUnoxeHMn NpUBeAEHO onNUcaHne ocoBeHHOCTeN Nonb3oBaTens U pakTopoB OKpyXatoLeln cpebl,
BMUSIIOLLMX Ha aKcnnyaTalMOHHbIE XapakTepucTukn GuomeTpudecknx cucteM. [laHHble dakTopbl AOMKHLI KOHTPONUPO-
BaTbCsA WWUnu puKcupoBaThbes B NpoLiecce cbopa AaHHbIX.

Mpu cocTaBneHnn nnaHa UCNbITaHUA ANA Kax[oro dakTopa onNpeaensioT:

a) Kakue HacTponKu BUoMeTpuyYeckol cucTeMbl He0BXoaUMbI AN MUHUMU3ALIMK BIIUAHUS (WNU BBIACHEHWUS BNUS-
HKA) Kakoro-nMbo cpakTopa Ha SKCrnyaTauMoHHbIE XapakTepUCTUKU BUoOMeTpUYeckux cucteM. HacTpoikn MoryT cogep-
XaTb TpeboBaHus, HanpuMep Takne, YTobbl NOrPeLHOCTL Bbina NOCTOAHHON NPU BCEX ONbITax UKW CRyYanHoW, Unu 4Tobkl
BMUsiHWe AaHHoro akropa 6bino pacnpeneneHo paBHOMEPHO cpean nonb3osaTenei u NonbIToK;

b) kakue dakTopbl HeobsA3aTenbHO KOHTponNUpoBaTh. Hanpumep, Npu cueHapHOM UCTILITaHWK Kakoi-nubo dakTop
oKa3sblBaeT Takoe Xe Bo3fleiicTBME Ha BUOMETPUUECKYIO CUCTEMY, KaK U NPU ee LeneBoM npuMeHeHnn. B apyrux cnydasx
npeaBapuTerbHble UCMbITAHUSA MOTYT MoKa3aTb, YTO BO3AEWCTBUE KOHKPETHBIX (haKkTopoB ABNSAETCA MUHUMAnNbHBIM ANA
[aHHOW cUCTeMBI;

C) Kakas MHdopMaLma AormkHa 6bITb 3anucaHa NpU UCNbITaHUN:

1) Ansa onpefeneHns 3Ha4YUMOCTU (UNK HE3HAYUMOCTU) NBOro Bo3aeicTaytoLero dakTopa;

2) ans onpepeneHuns ocobbiX criydaes, NPU KOTOPLIX BO3AeWUCTBYOWMWE haKTOpbl MOTYT BHOCUTL CUCTEMAaTUYECKYO
ownbKy B pesynesrarhbl.

Ecnu npobnema cBsisaHa ¢ ono3HaBaHWEM NOAMHOXECTBa CyGbeKTOB, TO CNeAyeT CpaBHUTL BEPOSTHOCTU oGOk
AaHHbIX AN 3TOro NOAMHOXECTBA MO OTHOLIEHUIO K OCTanbHbIM CybbekTam.

Takasi KOHTporibHasn Tabnuua MoXeT GbiTb BKNIOYEHa B NPOTOKON UCNBITaHUA.

BosgeiicTBytowme ¢akropbl BIIMSAIOT B OCHOBHOM TOMNLKO Ha NogMHoXecTBa BMoMeTpuuecknx MogansHocTeln. Ha-
npuMep, MU3MeHeHne OCBELLEHUS BNUAET TONbKO Ha BUOMeTpUYeckne cucTembl, paboTatolime B ONMTUYECKOM fuanasoHe
AJVH BOMH (HanpumMep, Tak1e, KOTOpbIE PErMCTPUPYIOT U306paxeHUsa Nuua, oTnedaTka nanbla, ceT4aTku, pagyxHon 06o-
MOYKKM rmasa Unu cocyfoB), a aKyCTUHecKue NoMexu BNAKOT Ha CUCTEMbI, OCHOBaHHbIE Ha 3BYKe (Hanpumep, Bepuduka-
UMs gukTopa). HekoTopble GuomeTpudeckue cucteMbl ob6ecnednBaloT KOHTPONb AaHHbIX dakTopoB. Takke MOryT 6biTb
BbIIBNEHb! Apyrue dakTopbl oKpyXatoLlei cpefbl U BO3AeiACcTBMA Ha BUOMETpUYEcKne CUCTEMBI.

BrnmaHue faHHbIX pakTopoB MOXET CHU3UTE KavecTBo obpasua, npu aToM yBenudusaetca BOP, BOCA wnu BJTHC.
Kpome Toro, B criydae 3alyMreHHbIX U HekadeCcTBEHHbIX N30bpaxkeHuid u curHanos Bo3dpacTaeT BJI1C.

C.2 Cnucok cakropoB

C.2.1 Oemorpacpums BbIGOPKM

Hemorpadudeckune akTopbl BKo4atoT B cebsi:

- Bo3pacT. [leTn (xapakTepuaytoLimecsa GbICTPEIM POCTOM) U NOXWUIbIE NOAMN (Y KOTOPLIX BUOMETpUYecKUe xapak-
TEPUCTUKN MOTYT A0S0 BOCCTAHaBNUBATLCA NOCINE NOBPEXAEHNSA) UMEIOT TEHAESHLMIO K BorblUEMY KONTUHECTBY NOXHBIX
HEeCOOTBETCTBUI U 0TKa3oB B cOope AaHHbIX, YeM B cpefiHeM Mo BbIGOpKe;

- couanbHOe MOoroXeHuWe, Nom U pog 3aHATWA. KadecTBO BMOMETPUYECKON XapaKTepUCTUKK YenoBeka (415 KOH-
KpeTHON BUOMETPUYECKON CUCTEMbBI) MOXET 3aBUCETL OT COLMANnbHOro NMOMOXEHUS, Nofa 1 poja 3aHATUIA Yenoseka. buo-
MeTpuyeckas cucTeMa, HaCTPOEHHas Ha ONpefeneHHyto LiereByto BbIGOpPKY, MOXeT paboTaTb xyxe, ecnu BygeT nernonb-
30BaTbCA A8 PasfMYHbIX COMETaHWUi colnarbHbIX CII0EB UMK NOMoB.

C.2.2 NpumeHeHue

dakTopbl NPUMEHEHUA BKINIOYALOT B cebs:

- BpeMs Mexay peructpauneii n sepudpmkaumein. Ctapenune wabnoHa, To ecTb U3MeHeHNs GruomeTpudeckoro obpas-
La nonb3oBaTensa u Metoga NpeacTaBneHus faHHblX, OyaeT NpoucxoauTb B Nepuos BpeMeHN Mexay Co3gaHueM perucTpu-
pyemoro wabnoHa v nonbITKO Bepudukayum unu naeHtudukaumn. ns HeKoTopbix MofanbHOCTE SKCnnyaTayMoHHbIe
XapaKTepuUCTUKK, onpefensaemMbie B TEHYEHUE KOPOTKOrO NPOMEXKYTKa BPEMEHMW Nocne peructTpaLum, Kkorga BHELIHOCTb NoMb-
30BaTens 1 ero NoBeAeHne N3MEHUNUCh HE3HaYMTENbHO, BYAYT NyyLle NofyYeHHbIX Yepes HECKOSbKO Hefenb U MecsLEeB,;

- BpeMmsi cyTok. [oBefeHne u cpusnonormdeckne ocobeHHOCTH Nonb3oBaTens MOryT U3MEHATLCH B TEHYeHME CYTOK,;

- 0CBeJOMIEHHOCTb Nonb3oBaTens. Korga nonb3oBaTeny Ha4nHaoT NoHUMaTb paboTy BUOMETPUYECKON CUCTEMBI,
OHW 6oriee NOATOTOBMEHBl K TOMY, YTODLI CAMOCTOATENBHO MPaBUMBHO pacnofiaraTbCs, a Takke MOryT CaMOCTOATENbHO
peLmnTb MHOMMe U3 BO3MOXHbIX Npobrem, BO3HWKaIOLWMX Npu Bepudukaumm;

- MOTMBaLus nornb3oBaTens. Monb3oBatenu ByAYT AelcTBOBaTL MNO-Pa3HOMY COMTIacHO 3Ha4YMMOCTU GUOMETpUYe-
CKOW TpaH3aKuum.

C.2.3 ®usnonorua nonb3oBarens

dusnonoruyeckue akTopsl BKIoYatoT B cebs:

- 6opoay U ychl (OKa3blBatoT BAWSAHWE Ha CUCTEMbl MAEHTUdUKaLMKU NO U306paxeHunto nuya);

- obnbiceHue;
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- UHBanNuAHocCTb, 3abonesaHue, Hanpumep:
- aMnyTaums (HEBO3MOXHO UCMONb30BaTh CUCTEMBI MAEHTUUKaLMKN No n306paxXeHnto pykn unu nanbua),
- apTpuT (TPYAHO MCNOSb30BaTh CUCTEMBI UAEHTUdUKALMK NO U306paKEHMIO PYKM UnKn nanbua),
- cnenorta (HEBO3MOXHO WUCMOMb30BaTb CUCTEMbI MAEeHTUdUKaLUM No nsobpaxeHuto pagyxHoil 06onovku rmasa
UNK ceTyaTku; ANa Apyrux GUOMETpUHECKUX CUCTEM CNeNoTa BAMUSIET Ha pacrnofoXeHue nonb3osaTens),
- NOAKOXHbLIE KPOBOU3NUSAHWUSA (BPEMEHHO BUSIOT Ha W30DpaxeHUs nuLa unm pyku),
- NPOCTYAa UNKU NapUHrUTLI (BPEMEHHO BAMSIOT Ha ronoc),
- KOCTbINKU (MOTYT BbI3BaTb 3aTPyAHEHWE C YCTONYNBOCTLIO),
- onyxorb (BPeMEHHO BAMAET Ha n3obpaxeHus nuua unm pyku),
- UHBanuAHble Kpecna (AN Nogei B UHBaNMAHLIX Kpecnax buoMeTpuyeckas cuctema MoXeT GbiTb pacnonoxeHa
Ha HernoaxoAsiLeii BeicoTe),
- U3BMEHEHNE COCTOSAHNA 380POBbA (MOXET NPOUCXOAUTL BLICTpee, YeM HopMarbHble 3hdeKTH CTapeHns);
- pecHULbI (ANTUHHBIE PECHULBI MOFYT YMEHbLUMTbL BUAUMOCTb paflyXHoi obonodyku rmasa);
- ANMHHBIE HOTTK (BNWUSAIOT Ha pacnonoXeHne pyku U nansLa);
- COCTOSIHUE MOAYLUEYKU Nasibla, HanpuMep:
- UHTepBasbl Mexay rpeSHAMU KOXU 1 UX rMy6uHa,
- CYXOiA, NoTpecKaBWWUINCA NN BNaXHBIA naney,
- pOCT (0YEeHb BbICOKUE MMM OYEHb HU3KME NIOAW, UNKU HaXOAALUMECA B UHBANUAHBLIX Kpecnax, MoryT UCNbITbIBaTb
3aTPYAHEHUS C NPaBUIIbHLIM PacnonoXeHUeMm);
- NHTEHCUBHOCTb LiBeTa pagyXHoi o6onoyku rmasa;
- UBET KOXU (MOXET BNUSATHL HAa BO3MOXHOCTb BUOMETPUYECKON CUCTEMbI NPaBUIIBHO OMNpeaensATb MECTOHAXoX/e-
HWe nuua unu paayxxHoi obonoYkmn rnasa).
C.2.4 NoBeaeHue nonb3oBarens
dakTopbl NOBEAESHUS NONb30BaTeNs BKIoYaloT B cebs:
- AVanekT, akLUeHT U poAHOW A3bIK (MOryT BNUATL HAa CUCTEMBI MAEHTUMDUKALMK MO ronocy),
- Bblpa@XXeHne, MHTOHaLUUA U FPOMKOCTb rornoca (BAUAKOT Ha cUCTEMbI UAEHTUMMKALMK NO ronocy),
- BblpaXKeHue nuua;
- andaBuT A3bIKa (BNUAET Ha CUCTEMBI UAEHTUdUKaALUKN, OCHOBAHHLIE Ha XapaKTepHbIX NPU3HAKax novepka);
- HenpaBubHas pedb UNU HenpaBuUIbHOE YTeHUe dppas (BNUAET Ha CUCTEMbI AEHTUUKALUK MO rorocy),
- ABMXEHUe (ANA HEKOTOPLIX BUOMETPUYECKUX CcUCTEM HeobxoauMO, YTOOLI CYBLEKT CoOXpaHAn HEMOABUXHOCTD, B
To BpeMsi Kak gpyrve paboTatoT nydie ¢ ABWKYLYMMCA cybbekTom);
- N03a W pacrnonoxeHue, HaNnpuMep:
- pacnornoxeHue nepeg kamepon, npodunsb, yron,
- HaKIMoH rofoBbl (BMUSET HA CUCTEMbI MASHTUUKALMK NO NULY U paayXHoi oBonouke rnasa),
- CMELLeHUs1 U NOBOPOTHI (BNUAIOT Ha CUCTEMBI MASHTUdUKALMKM NO OTNeYaTKy nanbLa u pyku),
- paccTosiHue A0 KaMepbl,
- CIMLLKOM BLICOKOE WUINK CANLIKOM HU3KOE pacronoxeHne, OTKIIOHEHNe BNEBO UNK BNpaso,
- NpeALLecTBYIOLas JeATeNbHOCTb, HanpuMep:
- ofblLLKa (BMUSAET Ha CUCTEMbI UAEHTUDUKALMKU NO ronocy),
- MOTNMBOCTb (BIUSAIET Ha CUCTEMbI MASHTUUKALMKU NO OTNeYaTKy nanbua),
- NMnaBaHWe (CMopLYMBaHKE NanbLUEB BAUAET Ha CUCTEMbI MAEeHTUUKaLMKU NO OTNeYaTKy nansbua),
- cTpecc, HanpsbKeHWe, HaCTPOSHUE UMW OTBNEKAEMOCTb.
C.2.5 BHellHoCTL nonb3oBarens
daKkTopbl BHELLUHOCTU BKIIOMaloT B cebs:
- BUHTBI UNK NacTbIpU (MOTYT U3MEHATL UMK MacKUPOBaTL HYacTU PyKU, NULA UKW NOAYLIEYKA NanbLes),
- oflexaa:
- rofnoBHble Y6opbl, cepexku 1 Wwapdbl (BAUAIOT Ha cUCTeMbI MAEHTMdUKaLUKN No U3obpaxeHuio nuua),
- pykaBa (BNUSILOT Ha CUCTEeMbl MAEHTUDUKALMK NO N306paXKeEHUAM pyKn),
- BblcOTa kabnyka (MU3MEeHSAET pocT nonb3oBaTens),
- 6ptoku, 106KkK 1 0ByBb (BNUAIOT Ha ONO3HaBaHWE NOXOAKHU);
- KOHTaKTHbIe NTMH3bI (BUAIOT Ha pacno3HaBaHue paayXHoi obonouku rnasa);
- KOCMETUKa (BPEMEHHO U3MEHAET NULO),
- OYKU, CONTHEYHBIE OYKW (HAaCTUYHO CKPLIBAIOT NULIO UNKW pafly>KHYto 0B0NoYKY rnasa);
- UCKYCCTBEHHbIE HOITW (M3MEHSIOT PacnonoXeHWe pyk Ans CcUCTeM MASHTUdUKaLMN No U30BpaXeHNaM pyku v
nanbsua),
- NpuYecKa 1 oKpacka BONOC (BPEMEHHO U3MEHSIOT ML),
- KOrnbLa;
- TaTynmpoBKa.
C.2.6 Bnusinne okpyxaloLiei cpeabl
daKTopbl OKpy>KatoLLen cpefbl BKOYAIOT B cebs:
- 3a/lHUIA NnaH:
- LiBET, CTPYKTYpPa, NIULLIHKE NULA UMW TeHU (BAMSIIOT Ha SKCMSTyaTaLMOHHbIE XapakTePUCTUKN CUCTEM HaXOXAEHUA NULL),
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- NOMeXU 1 Apyrue ronoca (W3MEHAIT 3aperncTpUpoBaHHbIA CUrHaN B cUcTeMax MAeHTUUKaLUN No ronocy, BNus-
10T Ha CNOCOBHOCTL NONBb30BATENS CAbILATH MHCTPYKLMK);

- YPOBEHb, HanpasneHne 0CBELLEHHOCTN UIN OTPaXeHWii (BNUAIOT Ha BUOMETPUYECKNE CUCTEMBI, B COCTaB KOTOPLIX
BXOAUT Kamepa);

- NOroAHble ycnosus:

- TeMnepaTypa W BNaXHOCTb (BMUSIOT Ha BMaXHOCTb MOAYLLEYKW NanbLa, BUAUMOCTb COCYA0B Ha UHdpaKpacHbIX
n3obpaxeHunsax),
- AOXAb W CHer (BNa)Hble BONOCHI U3MEHAIOT NULIO).

C.2.7 faTumK ¥ annaparypa

QdaKkTopbl AaTynKa U annapaTypbl BKIOHaloT B cebs:

- OCTaBLUMECH OTNeYaTKN, 3arpssHeHue:

- Ha 06beKTMBE Kamepbl,

- Ha nevaratoLeM Banuke,;

- poKycHoe paccTosiHue,

- Ka4eCTBO faTyuka (Ka4ecTBo MUKPOdOHa B CUCTEMAX Nepefjaymn pedeBbiX CUrHaroB 1 Ka4ecTBO Kamepbl B CUCTe-
Max popMUpoBaHUs N30BpaxeHus);

- U3MeHeHunsa JaTyuka:

- U3MEHEHUA MOMOXEeHUA AaT4YMKoB (MPU PasNUYHBIX NONOXKEHUAX OAHW W Te Xe AarTduku MoryT paboTtaTtb no-
pasHomy. Pasnnuuin 6yaet 6onblue, ecn NPUMEHSIIOTCS pasfyHble MOAENU UMW TUNbI AaTYUKOB);

- U3HOC JlaTumKa;

- NepeMeLlLeHne faTuuka;

- kaHan nepepayvn (MoxeT A06aBNATbL NOMEXU K CUrHany. XapaKTepuCTUKU KaHana nepeaaqn MoryT U3MEeHSATbCS
Mexay ucneliTaHnsaMu. Hanpumep, MapLUIpyT curHana u ceTu, UCTIoNb3yeMble ANA pas3roBopa No TenedoHy, MOryT naMe-
HATLCS W Ka4eCTBO MOXET 3aBUCETb OT KaHarna nepeaayu).

C.2.8 ViHTepdreiic nonb3oBaTens

dakTopbl MHTEpdeiica Nonb3oBaTens BKItoHaloT B cebsi:

- o6paTHylo CBA3b (IKCMyaTaLMOHHbIe XapakTePUCTUKW MOTYT 3aBUCETb OT pe3ynsraTos, Nofy4aeMbIX NOMb3oBa-
Tensmu no obparHoii cBsA3W. Hanpumep, nonb3oBaTeny BUAST CBOW NPEACTaBNEHHbIN OTNEYaToK nanbua, YTo JaeT UM
BO3MOXHOCTb W3MEeHUTb NONOXeHWe nanbLa Ans nonyyeHns buomeTpudeckoro obpasua ny4Luero kavyectsa);

- MHCTPYKLMIO;

- Habntogatensa (pasnuyHble cnocobkl perucTpauyuu, NpuBkikaHne Habnogatens U uHaMBMAYyaneHble 0cobeHHOCTU
Habnogatens).

C.3 MpumMepbl npoToKonos

C.3.1 NonoxeHue nanbua

HabntogeHune: opueHTUPLI Ha ckaHepe NoKasbiBatoT NOSoXKeHUe NanbLUeB B AOMYCTUMbIX ANA anropuTMa npegenax.

KoHTporsk: He NpoBOAAT.

3anuck: He NPUMEHSIOT.

C.3.2 OcBelleHHOCTb

HabntogeHue: N3MEHEHWS OCBELLEHHOCTU U3-3a konebaHuidi JHEBHOMO CBETa SBMAIOTCA NPUYMHOW NpoGreM, Bo3-
HWKarOLWWX NPpW perncTpaummn u Bepudukalmu.

KoHTposk: onbIThl AOMKHLI MPOBOAUTLCA B KOMHaTe 6e3 HEBHOMO OCBELLEHWUSA C NMOCTOSHHBIM YPOBHEM OCBELLIEH-
HoCTW.

3anuck: He NPUMEHSIIOT.

HabntogeHue: criy4aiiHoe ocBelljeHne oTpaxaeTcs Ha pagy»Hoi o6onoyke rnasa.

KoHTponk: peryrnupytoT 6nok ans npefoxpaHeHns gat4uka oT NocTOPOHHUX UCTOMHUKOB CBETa.

3annck: He NPUMEHSIHOT.

C.3.3 Ouku

HabntogeHue: ycTaHOBNEHO, YTO cUCTEMA UAEHTUMMKALMKU MO U306paxeHnsaM nuua X npaktudecku HecnocoGHa
perucTpupoBaTh ftogeit B oukax.

KoHTpone: 4ToBbl UCMONb30BaTE 3TY CUCTEMY, Ntof el B 04Kax NOMPOCUNN CHATL WX.

3anuch: Y1cno niogei, HoOCALLMX 04KM, MOXET ObITb BKITtoMeHO B BOP.

C.3.4 pA3b Ha Banuke

HabniofgeHune: HakonneHne Macen Ha BanMke CHUXaeT SKCryaTalMoHHbIE XapaKTepuCTUKU GUOMETPUYECKOH cu-
CTeMb!l OTneYaTka nanbua.

KoHTponk: perynspHas o4ncTka cuctemsl (rpadouk O4UCTKK).

3anuck: 3anucbiBatoT BpeMS NPOBELEHUS OYUCTKU CUCTEMBI.

C.3.5 Knumatnueckue ycnosus

HabniogeHue: BnaxHble NasnbLpl Bbl3biBanu TPYAHOCTU C peructpaynei unu sepudukaume.

KoHTponb: He NPOBOAST, TaK Kak NorogHble YCIIOBUA NPeAnonarakoTcss HOPMarbHbIMU.

3anuce: 3anucLiBaloT TeMNepaTypy OKpyatoLLeit cpeabl M BNaXHOCTb BO3AYXa BO BPeMS NPOBEAEHWUSA UCTbITaHNS.
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MpunoxeHue D
(cnpaBouHoe)

MpenBapuTenbHbIA OTOOP

D.1 SkcnnyaTauuoHHbIe XapaKTepUCTUKN anropuTMa npeasaputenbHoro otéopa

D.1.1 Mepep nUcnbiTaHMeM GUOMETPUYECKUX CUCTEM UAEHTUMUKAUMKW HEeOBXOAUMO OMpeaennTb anropuTMbl, KO-
Topble GyAyT McMonb3oBaTbCA ANA NpedBapuTenbHoro otbopa. Llenb AaHHbIX anropuTMOB 3aKNKOYAETCA B TOM, YTOOLI
pasrpaHnynTh (YMEHbLUWTE) Yncno WabnoHoB kaHauaaTa ansa ugeHtndukaumi. Utobel npegsaputensHo otobpatb noa-
MHOXeCTBO M3 Beeli 6a3bl faHHbIX LWabnoHoB, NPUMEHSIIOT METOALI NPEABapUTENBHOrO 0T6opa ¢ UCNONL30BaHWEM Henpe-
PLIBHOW MM UCKMIOYUTENBHOM KnaccudmKaLmm 1 3ateM BxogHol obpasel; cpaBHMBAIOT C KaXAblM LWabnoHom npeasapu-
TensHO 0TOBPaHHOro NOAMHOXECTBa.

D.1.2 MeTog UCKNHOUEHUA NpK KnaccudukaLmm sBRseTcs o4HAM U3 METOA0B NpefBapuTenbHOro otéopa, B KOTo-
pom Gasa faHHbIx LWabnoHoB 3apaHee pasjeneHa Ha nogMHoxecTsa. MNocne knaccudgukalyum BxogHoro obpasua u onpe-
[ eneHus ero NpuHagnexHOCTU K OAHOMY M3 MO MHOXECTB €ro CpaBHWBAIOT TOSBKO € YacTblo WabnoHoB, NpuHagnexalyux
€ro NogMHoxecTByY. CyLLECTBYIOT ApYrie METOALI, HaNpUMep MeToh NpejBapuTenibHOro oTéopa Tuna HenpepLIBHOW Knac-
cucpmkaumm [35] — [39].

D.1.3 Mpouecc npegBapuTenbHOro otéopa M3 BCEro MHOXECTBa AaHHbIX LIabroHOB MOXET NpUBECTU K ownbkam
npeaBapuTenbHoro oTéopa, KoTopble NPOUCXOANAT, €CIU PerucTpupyembli LabnoH He HaXo[UTCA B NpeaBapUTENLHO OTO-
6paHHOM NOLMHOXECTBE KaHAWAATOB NpW NpUMeHeHUn obpasLia ogHo K Toii e BuoMeTpUYECKo XxapakTepucTUKN OfHO-
ro 1 TOro Xe Nofb3oBaTens (B METOAE UCKIIOYEHUS, HanpuMep, 3TO Cry4aeTes Tora, Korga 3aperucTpupoBaHHbIi WabnoH
1 nocneaytoLmnii obpaseL} OAHON 1 TON e BUOMETPUHECKOA XapaKTepUCTUKN O4HOMO M TOrO XKe Monb3oBaTens NoMeLeHb!
B pa3Hble HecBsA3aHHbLIe NOAMHOXECTBA).

D.1.4 OkcnnyaTaUWOHHbIE XapaKkTepucTUKkN anropuTMa npeaBapuTenbHoro oTbopa oTpaxatoT B NPOTOKONe Uchbl-
TaHus B crnefyoLmnx TepMuHax:

a) BEpPOSATHOCTb OLWMBKM NpegBapuTensHoro otéopa — AoNs NOnbITOK NOAMMHHOIO NULA, Koraa perncTpupyemblin
LWabnoH, COOTBETCTBYIOLLMIA BXOgHOMY 06pasLly, He HaxXoAUTCA B NpeABapuTenbHO 0ToGpaHHOM NoAMHOXecTBe Wabno-
HOB, KOTOpble HEOBXOANMO CPaBHUTL C BXOAHEIM 06pasLioMm;

b) BepoATHOCTb NPOHUKHOBEHWS — foNsA 6a3bl JaHHbLIX, B KOTOPOI JOMKeH NPOBOAUTLCS NOUCK (TO €CTb YCpPeAHEH-
HbliA pasmep npefBapuTensHO 0ToBpaHHbLIX MOAMHOXECTB, OTHECEHHbIN K pa3Mepy Beeit 6asbl AaHHbIX), YCPEeAHEHHas Mo
BCEM MOMbITKaM NogfIMHHOIo nuua.

D.1.5 ba3sa gaHHbIX, cobpaHHasa ANs UCMBITaHUA B peXUME OTIOXKEHHOMO 3a4aHnA, MOXKET UCMONbL30BaTLCA NPU UC-
NbiTaHUK ANS onpefeneHns BEPOSTHOCTU OLIMBOK NPOHUKHOBEHUS U npefBapuTensHoro otbopa. ObpaseL, nognuHHOro
n1ua nposepseTcs B 6ase AaHHbIX ANA KaXA0W NONbITKW: NpeaBapuTenbHbIA 0TGOP NPOBOAMTCA MO BCEM 3aperucTpupo-
BaHHbIM WabnoHam, ucnonb3yoWwnum NpeanaraemMelidl anropuTM; oTMeYaeTes YACNO NpejBapUTENbHO OTOBPaHHbIX KaH-
OMOaToB U BbIYUCIIAETCH BEPOATHOCTb OLUMGKM NpefBapuTensHoro otéopa (Npu KOTOPbIX MHOXECTBO NpeABapuUTENbHO
0TOBpaHHLIX KaHAWLATOB He COLEepPXWUT uaeHTUdukaTop cybbekTa, Jenatowero nonbiTky). BeposTHocTb ownMbku npeg-
BapuTenibHoro otéopa onpegenstoT kak obliee Yucno owmbok npeaBapuTenbHOro oTéopa, pasgeneHHoe Ha Y1CHo 1c-
MbITyeMbIx 06pa3LioB B NOMbITKax NOANMHHOIO NuLia. BeposTHOCTL NPOHUKHOBEHUS onpeaenseTcs Kak cpeaHeapudmeTu-
Yeckoe npeABapuTenbHO 0ToBpaHHbIX KaHAUAATOB MO BCEM MOANMHHBIM UCNBITYEMbIM 06Gpa3sLiaM, OTHECEHHBIM K Ynchy
3aperucTpupoBaHHbIX LWabroHoB.

D.1.6 YacTo anroputm npepBapuTenbHoro otbopa MMeeT HacTpauBaeMble nNapaMeTpbl. B oblem cniyuae, yYem
MeHbLUEe cpefHeapudMeTUdeckoe npesBapuTenbHO oTobpaHHOro NOAMHOXeCTBa (UnKn Bonblue uncno YacTtel 6asbl AaH-
HbIX, YTO NMPOUCXOAUT B Criy4ae UCKIIOUUTENBLHOM KnaccudpukaLum), TéM MeHbLUE BEPOSTHOCTb MPOHUKHOBEHUSA, HO Gonb-
e BEPOATHOCTL OLWNGKM NpeaBapuTenbHoro otéopa. [JaHHble KOHKYpuUpytowme dakropbl MOryT 6biTb U306paxeHsl B
BUAE KPUBOIN BEPOATHOCTM OLIMGKN NpeABapuTENbLHOrO oTbopa B 3aBUCUMOCTU OT BEPOSITHOCTU NMPOHUKHOBEHMUSI.
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MpunoxeHue E
(cnpaBouHoe)

NaeHTU(PUKALMOHHbIE 3KCMNyaTaLUMOHHbIE XapaKTepPUCTUKU KaK (PYHKLUA pasmepa 6a3bl AaHHbIX

Kpusble KOO ans cucTeMbl pacnos3HaBaHWs nuua B criydae ugeHTudnkaumm npyu npoBeseHnn ngeHtTudrkayum Ha
OTKPLITOM MHOXeCTBe n3obpaxeHbl Ha pucyHke E.1. Kaxaasa kpusas COOTBETCTBYET onpefeneHHoMy o6semy BeiGopku N.
3Hauenune BIMM B 3HaunTenkHol cTenenun BospacTaeT kak 1 — (1 — B/IC)V (ans manbix sHauenuit BIC gonyctumo
npubnuxeHue: N - B/IC, T.e. nuHelHaa 3aBucumocTb oT N), JaHHas MoAenb npegnonaraeT He3aBUCMMOCTbL 06pasLioB.
MpuBeneHHble KpuBble KOO nonyyeHbl 3MNWPUYECKM, NOSTOMY MOAeNb SBMSETCH TOYHOW TOMBKO NPUOMM3UTENBHO.
Mo dopmMe npeacTaBneHHbIX 3aBUCUMOCTEN MOXHO CYAUTL O TPYAHOCTU NPOBeAeHNs NAeHTUMdUKaLUM Npyu NpuemMnemMom
PUKCUpoBaHHOM 3HadeHn BJIC.

BepoaTHOCTb NOXHOOTpULUATENbHON naeHTudmnkaummn
1

3000
1111

260

/i

0,1
. N
] 1
. 4
7] 16
0:01 T T TTTTTT T T T TTTTT T T T TTTTT T T T T1TT11
0,0001 0,001 0,01 0.1 1

BeposiTHOCTb NOXHOMNONOXUTENLHON MAeHTUUKaLK

PucyHok E.1 — Mpumep kpuBbix KOO, nokasbiatowwuii BITIOU kak cyHkumto BITTIA ansi 3apeructpupoBaHHbIX BeIGOpOK
pa3mepom 1, 4, 16, 62, 260, 1111 1 3000. B cnyyae N = 1 (ngeHTUdUKaLWA B ranepee U3 ogHoro nsobpaxeHus)
naeHTUdUKaUus aBnaeTca Bepugukaynen.
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MpunoxeHune F
(cnpaBoyHoe)

AnroputMsbl reHepauumn KpuBbix PX, KOO n XCC

F.1 Anroputm ans kpusbix PX n KOO

Anroput™ agpPeKTUBHOIO MornyYeHnst JaHHblX 4ns KpuBbiX PX 1 KOO umeeT cnepyowunin Bug:

a) COpTUpOBKA 3HAYEHUI CTeneHe CXOXKeCTN NOASMHHOrO NLa B NOPSAAKe BO3PacTaHUs: §; < 8, < 83 <... < §j;

b) BbIYMCIEHNE YaCTOThI, C KOTOpOW OepeTcs Kaxaas cTeneHb CXOXECTW NOASIMHHOTO NMUA: g4, 92, 93, -, Jii

C) BblYMCIIeHUEe Yucna nonajaHuin cTeneHel CxoxecTu «camosBaHUa» B KaxAblih MHTepBan: (— o, $4), [S4, S5),
[32, 33), vy [Sk' °°): ho, h1, hz, ey hk’

d) Ans KaxAOro 3Ha4eHNs CTeNeHN CXOXeCTU NOANMHHOIO NULa S; N0 o4epem:

1

) PacHeT CyMMbl CTENeHel CXOKECTU «CamMo3BaHLeB», GomblUe UMK PaBHBIX S;

k
> h
i=j
2) AeneHue Ha obLyee YICro NOMBLITOK «caMo3BaHLuay», onpegenstolyee BIIC 4ns faHHOMO NOpora CTENeHU CXOXKEeCTH,

Jj-1
3) BLIMUCTIEHWE CYMMBI CTEMEHEN CXOXECTW MOATNMHHOMO NLA, MEHbLLNX S; Zg,-;
i=1

4) peneHune Ha obLyee Yucno NONLITOK NOAMMHHOrO Nuua, onpegensiowee BMIHC ana gaHHoro nopora cTeneHun
CXOXECTW.

F.2 Anroputm ansa reHepauun XCC

AnropuT™ acpeKTUBHOIO Nony4eHns AaHHbIX UMeeT cneayolnia ug (Mpy NpeanorioXeHUH, Y4TO Kaxaomy Yenose-
Ky COOTBETCTBYET OAMWH LLAbIoH BUOMETPUYECKUX JaHHbIX):

a) onpepeneHne paHra naeHTUMUKaLWUM ANSA KaxKL0A NOMNbITKA MPOBOAAT criefyoLmMm obpasom:

1) nouck cTeneHu nogobusa NOANWHHOro NuUa AN faHHOW NOMbITKK;

2) nogcyeT Yncna cTeneHeil nogobus ansA AaHHON NomnbITKN (B CPaBHEHUW C HECOOCTBEHHBIMM LWABNoHamMu U cob-
CTBEHHbLIM LWIaBNoHoOM), KoTopble:

i) BorblUe cTeNeHN CXOXEeCTU NOASMHHOIO NULa: X,

i) paBHbI CTENEHW CXOXECTU NOANTMHHOMO Nuua: y,

3) ecnu npun y = 1 nNoneITka UMEET paHr ugeHTUdUKaLmm X + 1, To BO BCEX APYrvX Cryvasix paHr onpegensieTcs gua-
NasoHOM 3HadeHu (x + 1), ..., (x + y);

b) ansa kaxgoro paHra r.

1) BBIMUCNAIOT YUCIO MOMBITOK C PAHrOM + U MeHblLUe. MonbITKK, KOTOpble UMEOT AMana3oH paHroB, CHUTAIOTCA Kak
CYMMa paHroB U3 AnanasoHa, He NpeBbILLatoLLMX £,

2) feneHve Ha obLlee YMCNO MOMLITOK YBENUYMBAET BEPOATHOCTb TOMO, YTO Asi UCMBITyeMoro obpasua cpeau r
Haubonee cxoxux WabnoHoB B 6a3e AaHHbIX 3aperncTpUpoBaHHbIX WabnoHoB ByaeT HaaeH NpaBUnbHLIA WAGMOH Unu
MoAenb. 3Ty BEPOATHOCTL CTPOAT B BUAe KpuBoi Ha rpaduke XCC B 3aBUCUMOCTH OT r.
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Mpunoxexnune AA
(cnpaBouHoe)

CBeaeHUs1 0 COOTBETCTBUU CCbISTOYHbIX MEXAYHAPOAHbIX CTaHOAPTOB
HaUuUOHaJNIbHbIM CTaHAApPTaAM

Tabnuya A1

O603HaueHe CCbISTOUYHOrO CTeneHb co- O60o3HaveHe N HaMMEHOBaHMWe COOTBETCTBYHOLEero HauyMoHarnbHoOro
MeXAyHapoaHOro ctaHgapTa OTBETCTBUA CTaHgapTa
ISO/IEC 17025 IDT FOCT P NCO/M3K 17025—2009 «ObLine TpeboBaHUA K KOM-
METEHTHOCTW UCMbITaTeNbHBIX U KannbpoBoYHbIX NabopaToprity

MpuMeyaHne — B HacToswWwel Tabnuue UCNonNbL30BaHO cneaytollee YCroBHoe 0603Ha4YeHNe CTENEHN COOT-
BETCTBUSA CcTaHdapTa:
- IDT — naeHTU4YHEIR cTaHaapT.
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