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Mpeancnoeue

1 MOOrOTOBIEH HekomMepueckuM napTHepcTBoM «Pycckoe obLiecTBO coaencTBusa passuTuo buo-
METPUYECKMX TEXHOMOMMIA, CUCTEM WU KOMMYHMKaUMily (Hekommepueckoe naptHepcTBo «Pycckoe GuomeTpu-
yeckoe obwecTeo») M PegepanbHbiM rocy4apCTBEHHbIM BHOOXETHBIM yyYpexaeHueM «POCCUACKMA MHCTUTYT
cTaHpapTmaaumny (PreY «HCTUTYT cTaHaapTU3aLmMmn» ) Ha ocHoBe COBCTBEHHOTO NepeBoaa Ha PYCCKUM A3bIK
aHrMosA3bIYHOW BEPCUKN CTaHAAPTA, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHunuyeckum koMmuTeToM no ctaHgaptuaauum TK 098 «buometpus 1 BUOMOHUTOPUH»

3 YTBEPXOEH W BBEOEH B JEWCTBWE MMpukasom ®enepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynuposaHuio U metponorum oT 30 ceHTabpa 2024 r. Ne 1323-cT

4 HacToswmi cTaHgapT aBnsgeTca MoanUUMPOBaHHBLIM MO OTHOLLEHWUIO K MeXAYHapoaHOMY CTaHaapTy
MCO/M3K 19795-1:2021 «NHdOpMALMOHHBbIE TEXHONOTMKA. JKCMMyaTaUuUOHHbIE UCNLITAHUS U NMPOTOKONLI UC-
neiTaHun B 6uomeTtpun. Yacts 1. MpuHumne! n ctpyktypay (ISO/IEC 19795-1:2021 «Information technology —
Biometric performance testing and reporting — Part 1: Principles and framework», MOD) nyTem nameHeHus
CChISTOK, MCKITIOYEHWS OTAENbHbLIX MONOXEeHWN, KOTopble 4YDNMPYOTCA MO TEKCTY cTaHaapTa, UCKMoYeHus 13
Bubnuorpadmm MHbopmMaLun o JOKYMEHTaxX, CCbIIKM Ha KOTOpPbIe He UCMOMb30BaHbl MPW U3NOKEeHUU HacTo-
sILlero cTtaH4apTa, AOMOMHEHUS CHOCOK, MPUMEYaHWIA 1 COKpaLLEeHWI, KOTopble HeobxoauMbl AN NOHUMAaHWA
HacToALEero cTaHaapTa U BblAENEHb! B TEKCTE KYPCUBOM.

BHeceHMe yKalsaHHbIX TEXHUYECKUX OTKIMOHEHWA HanpaBneHo Ha ydeT LenecoobpaszHoCTU MCMNonb30-
BaHMWS CCbINTOYHbIX HALMOHAMbHbLIX CTaHAAPTOB BMECTO CChINMOYHbLIX MeXyHapoaHbIX cTaHdapToB. [1pn aToM
OOMOMHUTENbHbIE CCbINKW BblAeMNeHbl B TEKCTE KYPCUBOM.

HavMmeHoBaHWe HacTosWero cTaHgapTa MU3MeHEeHO OTHOCUTENbHO HaMMEHOBaHUA YKa3aHHOIo Mexay-
HapogHoro ctaHaapTta ansa npuesegeHus B cooteetrcteue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

CeefeHVsa 0 COOTBETCTBUM CChIMOYHbIX HALMOHAMNBHBIX U MEXIOCYAapCTBEHHbIX CTaHAAPTOR MEXAyHa-
pPOOHLIM CTaHOapTaM, UCNOMNb30BAHHBIM B KAYECTBE CCbINOYHLIX B MPUMEHEHHOM MEXAYHapo4HOM CTaHaap-
Te, NpuBedeHskl B NnpunoxeHun A

5 B3AMEH IoCT P MCO/M3K 19795-1—2007

6 HekoTopble aneMeHTbl HAacTosero cTaHgapTa MoryT ObiTh 06bekTaMu nateHTHbIX npas. MexayHa-
pogHas opraHusaumsa no ctangaptusaunm (MCO) n MexayHapogHasa anektpoTexHudeckasa komuccusa (M3IK)
He HecyT OTBETCTBEHHOCTM 3a yCTaHOBNEHWe NOANNHHOCTM Kaknx-nnbo unn BCeX TakMx NaTeHTHbIX Npas

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHOz20 3aKoHa
om 29 uwHa 2015 e. Ne 162-®3 «O cmandapmu3zauuu e Pocculickoli @edepayuu». WMHpopmauus ob
U3MEHEHUSX K HacmosuweMy cmaHdapmy nybnukyemcs 8 exe200HOM (110 COCMOAHUK Ha 1 AHBapsa meKyuwezo
2o0a) uHghopmayuoHHOM ykazamene «HayuoHanmsHble cmaHlapmbi», a oguyuanbHbil MeKcm usMeHeHul
U ronpasoKk — 8 eXeMecaYyHOM UHQOPMayUoHHOM yKkasamerne «HayuoHansHblie cmaHdapmei». B ciyvae
nepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuwea2o cmaHdapma coomeemcmayrouwee ygedomMneHue bydem
onybnukoeaHo 8 6nuxalwemM 6bINyCcKe eXeMeciayHo20 UHGoPMaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeemcmeyrowas UHgopmMayusd, yeedoMIeHUe U MeKCmbl pasMewarmcs makxe 8
UHhopMauUoHHoU cucmeme obujeao Nonb308aHus — Ha oguuuansHoM catime ®edepanbHoO20 azeHmcmaea
M0 MEeXHUYEeCKOMY peayriuposaHulo U Memponoauu 8 cemu KHmepHem (www.rst.gov.ru)

© 1S0, 2021
© IEC, 2021
© Odopmnenue. OIBY «MHCTUTYT cTaHgapTusauum», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,VIElJ'IbHOFO n3gaHumsa bea pa3pelieHunsa d)e,qepaanorG dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTtosilymin cTaHgapT ycTaHaBnueaeT TPebOoBaHMA K 3KCMMyaTauWMOHHEIM UCNBITAHUSM U MPOTOKOMNaM
UcnbITaHU B obnacTtu BuomMeTpmn. JKCnryaTaunMoHHbIE UCMBITAHWUA HanpaeneHbl Ha onpeaeneHue BeposAT-
HOCTEW NoABMAEeHWs OWNBOK 1 NokasaTenen NPonyckHOM cNocoBHOCTY € Uenbio NOHMMaHWsA W NPOrHo3upoBa-
HUS peanbHbIX OWWBOK M NPOMNYCKHON CNOCOBHOCTM BUOMETPUYECKMX cUCTEM. BeposTHOCTU OLUIMBOK BKMO-
yaloT B ceba Kak NOXHOMOMOKMTENbHBIE, TAK U NOXHOOTPULLATENbHbIE BEPOSATHOCTH, @ TakKke BEPOATHOCTb
oTKa3a buomeTpudeckon peructpauun (BOP) n BepossTHOCTE 0TKasa cbopa gaHHeix (BOCL) no Bcen LieneBon
Bblibopke. MokazaTenu NPonyckHON cNocoOOHOCTU YCTaHABMMBAOT YMCO NONb30oBaTenel, NoaBepraemblx aHa-
NU3y B eOUHWLY BPEMEHW, 3aBUCALLES OT CKOPOCTU BbIYUCIEHWA M B3aWMOLENACTBUSA Nonb3oeaTtens ¢ 6uo-
METPUYECKOM CUCTEMOW. ITU U3MEPEHUA, KaK MpaBuno, NPUMMEHUMbl KO BCEM BUOMETPUYECKUM CUCTEMAM
N ycTpoWcTBaMm. B HacTosliem cTaHOapTe He YCTaHOBMEHbl TEXHWYECKMEe IKCMNyaTauWOHHbIe UCTbITaHKS,
3aBWCALINE OT KOHKPETHOW MOAanbHOCTU (Hanpumep, Kad4ecTBO u3oOpakeHUss GMOMeTpMYecKoro ckaHepa
OTMEeYaTKOB Nanbues).

Llenbio HacTosAWwero cTaHaapTa ABMNSETCA YCTAHOBNEHNE METOL0B TEXHUUYECKUX IKCNNYaTaLMOHHBLIX UC-
MbITaHWA 1 TpeboBaHWIA K NOATOTOBKE NPOTOKONOB UCMbITAHWIA, COOTBETCTBYIOLLMX NEPeqoBOMY MeXAyHapoa-
HOMY OMbITY. TEXHMYECKME IKCMIyaTalUOHHbIe UCMIbITAHUA — 3TO 0gHa U3 POPM UCMBITaHWIA B BMOMETpUM.
Opyrve BMAblI UCMbITAHWA, HA KOTOPbIE HE PacnpoCTpaHAeTCs HacToALWMIA CTaHAapT, BKIO4YaoT cregytowue
acnekTbl:

- HAAEXHOCTb, AOCTYNHOCTE U PEMOHTONPUIOAHOCTh;

- 3aWMTy, B TOM YACNE YA3BUMOCTD,

- COOTBETCTBUE;

- BeszonacHocCTb;

- YenoBeYvyecKuin hakTop, B TOM Y1CIe CTeneHb NPUHATKA Nofb3oBaTtesnem;

- 3aTpaThl/BbIrOALI;

- cobnogeHme npaBun KOHMPUOEHUNANBHOCTH.

TexHuyeckne 3KCNNyaTauMOHHbBIE UCNBITAHUA B BMoMeTprMu MOryT ObiTh TPEX BUAOB: TEXHONOTMYECKOE,
cLeHapHoe u onepatueHoe. [na Kaxaoro BMoa UCNbITaHUA TpebyloTes oTAenbHbIM NPOTOKON WU NpegocTae-
fleHWe pes3ynbTaToB pasHbiX TUMOB. [pyrue 4YacTu cepuu CTaHAapTOB No4 oOWwuM HaumeHoBaHWeMm «MH-
gopmayuoHHble mexHonozauu. buomempus. 3KkcrinyamayuoHHbIe UCrbIMaHUs U NPOoMOoKObl UcnblmaHull 8
buomMempuu» cogepXaT KOHKpeTHble peKoMeHOauun 1 yctaHaenuaawT TpeboBaHus K pa3paboTke M MCMNOSb-
30BaHUID pazHbIX NMPOTOKOMOB UCMbITAHWIA. B HacTosweM cTaHgapTe yCcTaHOBMNEHLI OCHOBHbLIE MOMOXEHUA W
NMPWHLMMbI, KOTOPLIE PEKOMEHOYETCS NPUMEHATL B LUMPOKOM AMana3oHe YCNoBWIA UCTbITaHWA.

v
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rOCT P 71414.1—2024
(MCO/M3IK 19795-1:2021)

HAULUWOHANBbHBIWA CTAHOAPT POCCUMNCKOWN PEOQOEPALULWUMK

MHcpopmayMOHHbIe TEXHONOTUU
BWOMETPUA
SKkcnnyaTauMoHHbIE UCMbITAHWA U NPOTOKONbLI UCNbITAHWA B BMOMeTpUU
YacTtb 1
MpuHUMNBI N CTPYKTYpa

Information technology. Biometrics. Biometric performance testing and reporting. Part 1. Principles and framework

Data BeepeHusa — 2025—01—01

1 O6bnacTb NpUMeHeHnA

HacToaluWiA cTaHgapT ycTaHaBnMBaeT:

- 06WmMe TpeboBaHUS K NPOBEAEHUID SKCMNYaTaUMOHHBIX UCTIbITAHWIA BUOMETPUYECKUX CUCTEM B OTHO-
LIeHWUX onpeaeneHns BEPOSTHOCTM NOSBMNEHUS OLIMBOK M MPOMYCKHOW CNocOBHOCTU, UCMOMNb3yeMbIX ANS U3-
MepeHUs!, MPOrHO3MPOBaHWA M CPaBHEHWSA SKCMITyaTalMOHHbLIX XapaKTepucTK CUCTEM, a TakKe A4S NPOoBepKn
MX COOTBETCTBMSA YCTaHOBIMEHHLIM SKCMyaTauWoHHBIM TpeboBaHuaMm;

- 9KCMIyaTauMOHHbIE XapaKTepucTMKM BUOMETPUYECKUX CUCTEM;

- TpeBoBaHNS K 3anMcK AaHHbIX UCMBITAHWI U hopMe NpeacTaBneHns pe3ynsTaToB UCMbITaHWiA;

- TpeBoBaHUS K NPOTOKONAM UCNBLITAHWIA ANs Toro, YTobbl:

- YMEHbLWUTL CUCTEMATUYECKME OWNGKKM, 06YCNOBNEHHBIE HECOOTBETCTBYOLUMI NpoueaypaMu cbo-
pa 1 aHanusa AaHHbIX,

- Boree TOYHO OLEHWUTL peaynbTaThl SKCMMyaTALMOHHBLIX UCMbLITAHWA B COOTBETCTBMU C YPOBHEM 3a-
Tpa4YeHHbLIX YCUITNiA,

- YTOYHUTL 0BNacTb NPUMEHEHWUNA Pe3ynbTaToB UCTbITaHWUA.

HacToslui cTaHgapT pacnpocTpaHseTcs Ha SMIUMPUYECcKMe SKCNNyaTaunoHHbIE UCNbITaHUs BuomMeTpu-
YEeCKMX CUCTEM W anropuMTMOB Ha OCHOBAHWW aHanv3a pe3ynbTaToB CPaBHEHWUst M PeLleHWUid, BbldaBaeMblx
cucrteMol, 6e3 getanbHON MHGOopMauMn 06 anropuTMax CUCTEMbI UMK O 3aKoHe pacnpeaeneHns buomeTpu-
YECKMUX XapaKTepUCTUK LieneBor BeIBGopKH.

HacToswmi cTaHgapT He ycTaHaBnMBaeT:

- MPUHLMMBLI U METOAb! OLIEHKW SKCTNyaTaUMOHHBIX XapakTepucTk MeToaos o6HapyKeHus aTak Ha 6uo-
MeTpuUeckoe npeabssneHue;

- Tpe6oBaHNs K NPOTOKONY Pe3ynbTaToB UCTbITaHUA MeToaoB obHapyKeHus atak Ha BuoMeTpudeckoe
npeagbABneHne”.

2 HopmaTuBHbIe CCbINKK

B HacTosileM cTaHaapTe UCNonb30BaHbl HOPMAaTUBHLIE CCLINIKW Ha crefylolue cTaHaapThl:
FOCT ISO/IEC 2382-37 WHdopmauuoHHble TexHonornn. Cnosapb. YacTts 37. BuomeTpusa

* TpeboeaHus K ucrsimaHur Memodog obHapyXeHUs amak Ha buomempudeckoe npedbsaeneHue yecmaHosleHb!
8 MOCT P 58624.3—2019 (MCO/M3K 30107-3:2017) «MHhopmayuoHHble mexHonoeuu. buomempus. O6HapyxeHue
amaku Ha buomempuyeckoe npedwbseneHue. Yacme 3. MicnbimaHus U npomoKorib! UCrbimaHui».

MapaHune ochbuumnansHoe
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FOCT P 54411/ISO/IEC TR 24722:2015 WHghopmayuoHHble mexHonozuu. buomempus. Mynemu-
ModanbHble U Opyaue MynsmubuomempuyecKue mexHomnoauu

MpumeydaHue— lMpy NoNL30BAHUK HACTOALWLMM CTaHOapTOM LenecoobpasHo NpoBepUTL AeNCTBUE CChINOYHBIX
CTaHAaPTOB B MHGQIOPMAaLIMOHHOW cUcTeMe OBLLErO NONb30BaHWA — Ha oUUMansHOM canTe PegepansHOro areHTcTea Nno
TEXHUYECKOMY PEryrnMpoBaHU0 U METPOMNOMMKA B CETU MIHTEPHET MK NO eXeroHoOMY MHADOPMaLMOHHOMY yKasaTenio «Ha-
LUMoHanbHbIE CTaHOAapThI», KOTOPbIA ONyGRUMKOBaH No COCTOAHUIO Ha 1 AHBAPA TEKYLLEro roga, v no BeiNyckam exeMecau-
HOrO MHHOPMAaLMOHHOTO yKasaTens «HauyoHanbHble cCTaH4apTbl» 3a TEeKYLWMA rod. ECnv 3ameHeH CCbINoYHbIN CTaHgapT,
Ha KOTOpLIiA JaHa HedaTMpOBaHHAA CChINKa, TO PEKOMEHOYETCA MCNONb30BaTk ASWCTRYIOLLYH BEPCUID 3TOr0 cTaHdapTa
C Y4€TOM BCEX BHECEHHbIX B OAHHYH BEPCUID M3MeHEHWH. ECNM 3aMeHeH CChINOYHBIA CTaHAAapT, Ha KOTOPbLIA JaHa faTu-
pOBaHHasA CChIMKa, TO PEKOMEHAYETCA UCNONb30BaTk BEPCUIO 3TOMO CTaHAAPTa C YKasaHHbIM BhilLe rogoM YTBEpXKOeHUst
(npuHATUA). Ecnu nocne yTBepXaeHWA HACTOALLEro CTaHAapTa B CCbINOYHLIM CTAHAAPT, HA KOTOPLIM AaHa AaTMpoBaHHas
CCbINKa, BHECEHO M3MEHEHWe, 3aTparMBatoLLee NnonoxeHUe, Ha KOTOPOEe aHa CChINKa, TO 3TO NONOKEeHWE PeKOMEHOYETCA
NpUMeHATL 6e3 y4eTa JaHHOrO U3MEHEHUSA. ECMM CCbINOYHBIA CTaHaapT OTMeHeH 6e3 3aMeHbl, TO MONoXeHUE, B KOTOPOM
[aHa CCbINKa Ha Hero, peKoMeHAaYeTcsl NPUMEHATL B HYacTK, He 3aTparvBaloLlei STy CCbINKY.

3 TepMuHBbI U onpepeneHus

B HacTosilwem cTaHgapTe npyumMeHeHbl TepMuHbl no FOCT ISO/IEC 2382-37, a Takke crnegytowme Tep-
MWHbI C COOTBETCTBYHOLLMMW ONPEAENEeHUsMN:

3.1 ucnbiTyembln cybbekT (test subject): ®Pusmyeckoe nuuo, BMomMeTpUYECKME MepcoHanbHble AaH-
Hble KOTOpOro OyayT perncTpupoBaTbhbCH Ui NOABEpPraTbCsi CPaBHEHWIO MPW UCMbITAHUHK.

3.2 ncnbiTyeman rpynna (test crew): MHOXeCTBO UCNbITyeMbIX CyOLEKTOB, y4acTBYKOLLUX B WUCMbI-
TaHUu.

3.3 ueneBas BblibopkKa (target population): Mpynna nonb3oBaTtenen CMCTEMbI, ANA KOTOPbIX MPOUCXO4WT
OLLeHKa 3KCMNyaTauMOHHBLIX XapaKTepUCTUK.

3.4 ucnbiTatenbHaa na6opaTtopusa (test organization): OpraHusauusi, B KOTOPOW MPOBOOAT WCMbI-
TaHus.

3.5 akcnepumeHTaTop (experimenter): OTBETCTBEHHOE NULIO, HECYLLEe OTBETCTBEHHOCTbL 3a onuca-
HWe, pa3paboTKy 1 aHanm3 UCMbITaHUs.

3.6 agMuHUcTpaTop UcnbiTaHMA (test administrator): OTBeTcTBEHHOE NWLIO, MPOBOASILLEE UCTbITAHKE.

Mpumep — MepcoHan, npoeodauwjull 6uoMempuUYecKyIo pezucmpayulo unu Habnrodarwuli 3a mpaH3akxyu-
AMu 6uomMempuyeckol eepughukayuu unu udeHmudukayuu.

3.7 HabnwopgaTtenb 3a ucnbitaHuem (test observer): OTBeTcTBEHHOE NMWLO, 3anKcbiBaloLWee OaHHbIE
WCMbITaHUS N HaBNAALWKUA 38 MCNBITYEMOW TPYINON.

3.8 nonbiTka 6uomMeTpuyeckon perucTpauum (enrolment attempt): MNocnegoBaTensHOCTE M3 OOHOW
UMK HECKOMbKMX NOMbITOK cbopa BroMeTpuyeckux AaHHbBIX C Lenbk nony4yeHus BMoOMeTprYeckoro KOHTpOnk-
Horo wabnoHa ncnbiTyemMoro cybnbekra.

MpumevyaHne — lMNoneiTka BUOMETpUYEcKol pervcTpauumM MoxeT noTpeboBaTh OnNpeneneHHoro Konu4yecTea
nonebITok cbopa BUOMETPMYECKMX AaHHbIX (HaNnpUMEp, TPEX OTAENbHLIX pa3MeLLEHWA NanbLla Ha faTyMKe B TEYEeHWe 3a-
[AaHHOoro neproaa), U3 KoTopbixX BbibupakT bruometpudecknii(e) obpaseu(bl) CamMmoro BbICOKOro Ka4ecTsa Ans JanbHenLwei
o0bpaboTku.

3.9 TpaHzakuus 6MomMeTpuUeckol perucTpauuu (enrolment transaction): OgHa MNKM HECKOMNBKO Mo-
MNbITOK BUOMETPUYECKOH PerucTpauun ¢ Lenbio nonyYyeHns GUOMeTpMYEeCcKoro KOHTPOMLHOMO WabnoHa ucnbl-
Tyemoro cybbekra.

MpumeyvyaHue — Ecnu nonebiTka BUOMETPUYECKOW perucTpauun He ydanacbh, TO fanbHeWllue nonbiTkn 6uo-
METPUYECKOW pernucTpaunm MoryT ObiTh BhINOMHEHLI B paMKax TOM e TpaH3akuun BUoMeTpuyeckor pernctpaumm 4o Tex
rop, Nnoka noneiTka He ByaeT peaynsTaTMBHON UM BUoMeTpryeckasn perucTpauus He ByaeT npekpalleHa.

3.10 TpaHzakuus ungentTudmkauuu (identification transaction): NocnegoBaTtensHOCTL U3 OOHOW UIK
HeCKONMbKKMX MonbiTok cbopa OMOMEeTpUYEeCKUX AaHHbLIX U BMOMETPUYeCKOro NMoOMCKa COOTBETCTBYIOLLErO KOH-
TPONbHOrO WabnoHa, KOTOPbLIA MOXET OTHOCUTLCS K 4aHHOMY MUCMbITYeMOMY CyObekxTy.

3.11 adbhbexT kaHana nepepaym (channel effect): MameHeHue BuomeTpudeckoro obpasua BcrneacTeme
OWCKpeTuaaLmmn, noMex M 0COOeHHOCTEeN aMNITMTYQHO-4aCTOTHBIX XapakTepUCTUK AaTYMKa U KaHana nepegadu.

3.12 adbdbekT npepgbaBneHus (presentation effect). MameneHne GuomeTpmyeckoro obpasua Bcneg-
cTBuEe ocoBeHHOCTEN NpeabABMNeHUs BUOMETPUUECKUX XapaKTEPUCTUK OATUUKY.

2
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Mpumep — [Mpu 6uoMempuUYECKOM Pacno3HasaHUuU Ul MakuMu 3ghghekmamu s6IAHOMCS Y2071 pacroso-
JKeHUs UcnbIimyemMozo cybbekma u oceeujeHue; npu pacrio3HagaHuU OmneYyamkKoe nansyee — rnoeopom nankua
U eflaxHOCMb KOXU. Bo MHO2UX criy4asix pasfuyue Mexody U3MeHeHUsIMU OCHOBHbIX 6uoMempuYeckiUx xapakme-
pucmuk u aghgphekmom npeduaeneHUs Moxem 6bImMb Hess8HLIM (HanpuMep, ebipaXeHue fuya nNpu pacrnoiHasa-
HUU NUY Unu u3MeHeHUe 8bICOMbI 38yKa 8 GuoMempuYecKux cucmemax eepugukayuu GuKmopa).

3.13 TexHonoruveckoe ucnbitTaHue (technology evaluation): UcnbitaHne ogHoro unu Gonee ogHoro
anropMTMa pacnosHaBaHWsl OOMHAKOBbIX BUOMETPUYECKNX MOAaNbHOCTEN C UCMONbL30BAHWEM CYLLECTBOBAB-
Wel paHee UNK cneunansHo cobpaHHol Ba3bl 4aHHbIX BUOMeTpuYecknx obpasLoB B pexMMe OTIIOXEHHOro
3afaHus.

3.14 cueHapHoe ucnbiTaHue (scenario evaluation): McnbiTaHue, npy NpoBegeHUW KOTOPOTO 3Kcnnya-
TaUuWMOHHbIE XapaKTepUCTMKN CUCTEMbI ONPESENSAOTCHA C NOMOLLbLI0 NPOTOTUNA UMM MMUTUPYIOLLETO NMPUNoXe-
HWUS MPW Y4aCTUKX UCMNBITYEMON TPYNMbI.

3.15 onepaTtuBHOe ucnbiTaHue (operational evaluation): McnbiTaHne, B KOTOpOM 3KCnnyaTalWOHHbIE
XapakTepuUcTUKM BMOMETPUYECKOW CUCTEMBI CNPedensaTCs B cneyuanbHbIX YCIOBUAX 3KCMNyaTalmMu rno cne-
uMansHo ueneeoi Belbopke.

3.16 pexum peanbHoro BpemeHu (online): Pexum ncneiTaHusa, Npy KOTOpOM BuomeTpuyeckas peru-
CcTpauuns U cpaBHEHWE BbIMOMHAETCS HEMOCPEACTBEHHO nocne npouecca cbopa GMOMETPUYECKMX OaHHbIX.

3.17 pexum otnoxeHHoro 3agaHus (offline): Pexum ncnoitanus, npu kotopom BUuomeTpuyeckas peru-
CcTpauusa UMM cpaBHEeHWe BhIMOMHAKTCS Ha 3apaHee COXPaHeHHbIX BMOMETPUYECKNX OaHHBIX M HE CBA3aHLI C
npotLeccom cbopa BUOMETPUYECKUX AAHHBIX.

MpumeyaHune— Coop Basbl AaHHBIX M30BpaXKeHUI UMK CUrHaNoB Ans BUOMETPUYECKON perncTpauum U BblvUc-
NeHWs pe3ynLETaToB CPaBHEHWS B PEXMME OTNIOXEHHOIo 3a4aHusA No3eonsaeT bonee adhdekTUBHO OCYLLECTBMAATL KOHTPOMNb
Toro, kakve buomeTpuyeckne Npobel M BUOMETPUYECKME KOHTPONbHbIE WabnoHbl crnegyeT UCNonbL30BaTh ANA KaXAoW
TpaH3aKuuu.

3.18 ucnbiTaHMe Ha 3aMKHYTOM MHoOXecTBe (closed-set test): McnbiTaHue, B KOTOPOM MCNbITyeMas
rpynna coCTOWT TOMbKO U3 CyOBLeKTOB, 3aperncTpupoBaHHbiX B 6ase gaHHbIX.

MpumeyaHue — McnbiTaHMA HA 3aMKHYTOM MHOXECTBE — 3TO 0COBbIA BUA UCMBITAHWA ANA NpeacTaBneHns
3KCNNyaTaLUOHHLIX XapakTepucTUKk BUMOMETPUYECKOA CUCTEMBI MAEHTMUdUKALMWM B BUAE rpaduka XapakTepucTUK COBO-
KynHoro coBnagexua (XCC).

3.19 otkas cbopa gaHHkIX (failure to acquire): OTka3 co3gaHusa BuomMeTpudeckoro obpa3aua, npurogHo-
ro Ans nocrnegyLero cpaBHeHUs.

3.20 BepoATHOCTL NoxHoro Hegonycka; BITH[ (false reject rate; FRR): Jons 6BuomeTpuyeckux TpaH-
3aKUMA C NOANWHHBLIMY BMOMETPUYECKMMK 3aABNEHNAMU, KOTOPble BbinM oWwnboYHO OTKINOHEHBI, OT 0bLLero
yucna BUOMEeTPUYECKUX TPaH3aKUWA ¢ NOgNMHHBIMKU BMOMETPUYECKUMI 3asiBNEHUAMMN.

3.21 BepoATHOCTbL noxHoro gonycka; B[] (false accept rate; FAR): Jona TpaH3akuuii ¢ NOXHbIMA
OMOMEeTPUYECKUMU 3asiBNEHUAMM, KOTOPbIE BbINU OWNBOYHO MPUHATLI, OT 0BLLEero YMcna TpaH3akuun ¢ nox-
HbIMK BUOMETPUYECKUMU 3aABIEHNAMMU.

3.22 BepOATHOCTL INOXHOOTpULaTeNbHOW 6GuomeTpudeckon wuaeHTudmkauum; BJTOWN; BITIOW
(N, R, T) [false-negative identification rate; FNIR; FNIR (N, R, T)]: Lona TpaH3akuuin GuomeTpuieckon ngex-
TUPUKALMM UCMBITYEMbIX CyObEKTOB, 3aperncTpMpoBaHHbIX B CUCTEME, B pe3yrnbTaTe KOTOPbIX Cpeau Bo3Bpa-
LaeMblX M OEHTUUKATOPOB OTCYTCTBYET NpaBuUIbHbLIA naeHTUdMKaTop cybbekTa, oT 0bLyero yncna TpaH3ak-
L1 BUoOMeTpUYECKOn MOEHTUMUKALUN UCTIBITYEMBIX CYDLEKTOBR, 3aperMCTPMPOBAHHEIX B CUCTEME.

Mpumeuyanune — BIIOW moxeT BbiTh BolpaXeHa Kak dyHKUMA OT Yvcna 3aperncTpMpoBaHHbIX B CUCTEME UC-
NbiTyembix cybbekToB NN, a Takke OT napamMeTpoB nNpouecca bruomMeTpryecko naeHTudrKaLmMn: paHra R, onpegenstoLero
KONMYECTBO BO3BPaLLA@EMbIX MAEHTUWKATOPOB, K NOPOra NPUHATUSA pelueHusa T, KOTOPOMY AOMMKHBI YOOBNETBOPATE BO3-
BpaLlaemble naeHTUhuKaTopsbl.

3.23 BepOATHOCTL JOXHOMNOMNOXWUTEeNbHOW OuomeTpuyeckon ugeHTudmkauun; BIMA; BIMNA
(N, T) [false-positive identification rate; FPIR; FPIR (N, T)]: Jonga TpaH3akuuii BuoMeTpuyeckon MaeHTudm-
KauMW He3aperucTpuMpoBaHHbIX B CUCTEME MCMbITYEMbIX CyObeKTOB, B pe3yfibTaTe KOTOpbiX BO3BpallaeTcs
naeHTUUKaTOp, 0T OBLLEro Yncna TpaH3akuuin BMoMeTpUYecKon noeHTUhuKaL MM He3aperncTpUPOBaHHbIX B
CUCTEME MCMBbITYEMbIX CyObEeKTOB.

MpumeyaHns
1 BJINIM moxeT BbiTh BhipaxkeHa Kak oyHKUMA OT YUCNa 3aperMcTpUpOBaHHbIX B CUCTEME UCMbITYEMbIX CyDLEKTOB
N, a TaKKke OT nopora NpUHATUA pelleHnsa T, KOTOPOMY AOMKHEI YAORNETBOPATL BO3BpALLaeMble MOEHTUDUKATOPLI.
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2 [na Tex cucTeM, KOTOpPbIE HEM3MEHHO BO3BpaLLaoT (hMKCMpoBaHHOE YUCIo KaHamaaToB 6e3 npuMeHeHUs nopora
NMPUHATUA pelueHna AnAa OUeHOK, BINM He aBnseTca 3HaYMMbIM NOKazaTenem.

3.24 panr ugeHtudmkaumm (rank): HammeHbllee 3Ha4eHne K, ONs KOTOPOrO NpPaBUIbHbIA MOEHTUMK-
KaTtop McneliTyeMoro cybbekTa HaxoguTcs B MepBbiX kK MAoeHTUdMKaTopax, BO3BpaLleHHbIX GnomMeTpuyecKom
CUCTEMOWN MaeHTUMMKaL M.

lMpumeyaHue — PaHz udeHmuchukayuu 3aeucum om pasMepa peaucmpauuoHHol 6a3dbl aHHbIX U QOImKeH
b6bimb npusedeH Kak «paHa k u3 n».

3.25 BepOATHOCTbL WCTUHHO MoOMOXUTeNnbHOW uaeHTudukauuu; BUNKN; BUMW (N, R, T) [true-
positive identification rate; TPIR; TPIR (N, R, T)]: Oona tpaH3akuuii BMOMETpUYECKON uaeHTUdUKauum
3apermcTpUpoOBaHHbLIX B CUCTEME UCMbITYEMbIX CYyDBEKTOB, B KOTOPbLIX NPaBUNbHLIA uOeHTUdUKATop cybbekTa
BO3BpallaeTcs B paHre R wnu Bbile, oT oblero yucna TpaH3akuuin BuomeTpudeckon naeHTUdUKaLum
3aperncTpUpPOBaHHbLIX B CUCTEME MCMbITYEMbIX CyObeKTOB.

MpumeyvaHuns

1 BWUIU moxeT BbIThb BhlpakeHa Kak hyHKUWs OT YMcha 3aperncTpupoBaHHbIX B CUCTEME UCTbITYEMbIX Cy6beKToB
N, a TawKe OT napameTpoB npouecca BMOMETPUYECKON MAeHTUdMKaUMK: paHra R, onpedensiowero Konu4yecTso BO3-
BpallaeMblx MOeHTUAWKATOPOB, U Nopora NPUHATUA pelleHns T, KOTOPOMY AOMKHbl YOOBMETBOPSATL BO3BpalLlaeMble
naeHTUdMKaTopPbI.

2 Cymma BUMKU (N, R, T) u BIIOW (N, R, T) ans ogHOro v TOro e paHra, nopora u Ynucna 3aperncTprupoBaHHbIX
MCMBITYEMbIX CyOBLEKTOB B cUCTEME paBHa 1.

3.26 cenektuBHocTb; CEJNl (N, R, T) [selectivity; SEL (N, T)]: CpegHee konn4ecTBO BO3BpaLLaeMblX
KaHaAWOAaTOB, YOOBNETBOPSIOLLMX MOPOry NPUHATUS pelleHns T, Mpy HEMapHOM MOMCKe.

Mpumeyvarnunn

1 CenekTMBHOCTb MOXKET BbiTh BbipaXeHa Kak pyHKUKUS OT YMCra 3apervcTpUpPOBaHHLIX B CUCTEME UCTILITYEMbIX
cybbvekToR N, a TakKe OT NnapameTpoB npolecca BUoMeTpuyeckor naeHTUUKaUUKN: paHra R, onpeaensiowero konuye-
CTBO BO3BpaLlaeMbIX UAEHTU(UKATOPOR, M Nopora NPUHATUA pelleHusa T, KOTOpoOMY JOIMKHLI YOOBMNETBOPATL BO3BpaLla-
emble naeHTuduKaTopsl.

2 Ecnu paHr R paBeH 4ucny 3aperucTpupoBaHHbIX UCTILITYEMBIX cyObekToR N, TO CENeKTUBHOCTL U3MEPSAIOT Mo
Bcel Dase gaHHbIX.

3.27 BbluMCnMTENbHaA Harpyska (computational workload): O6wme BelYMCAUTENBHBIE 3aTpaTbl Ha
OfHY TpaH3akuui (Mnu Habop TpaH3akuui) B GUOMETPUYECKON CUCTEME, BKIOYAA KONMMYECTBO BHYTPEHHUX
onepauunil, BpeMs BbINOMHeHUs, TpeboBaHUA K NaMsT U T. A.

I puMmeHaHMNE — BemncnutensHas Harpyska 3aBUCWUT OT annapaTHOoro obecneyeHun, Ha KOTOpPOM pa60TaeT
6HOMETDVI‘-IECKBF| cucrema.

3.28 komnpomuccHoe onpegeneHue ownbkn; KOO (detection error trade-off;, DET): CooTHoWeHuMe
MEXOY NOXHOMONOXKUTENBbHBEIMU U NOXKHOOTPULATENBHLIMU OWKUBKaMX BUHAPHOW KNaccUUKALUOHHON Cu-
cTeMbl NPU U3MEeHeHWM nopora NPUHATUA peLleHus.

Mpumeyvarnunn

1 KOO moxeT 6biTh NpegctaBneHo B Buge tabnuubl KOO vnu rpadmka KOO.

2 B npegbinyllei Bepcun HacToALWEro cTaHaapTa ucnonb3oBanack kpusan pabodein xapaktepuctukm (PX). PX co-
otBetcTByeT KOO.

3.29 rpacdhuKk XxapakTepuUCTMKM COBOKyNHoro coBnageHus; rpacduk XCC (cumulative match
characteristic plot; CMC plot): pacmyeckoe npeacraBneHne pesynbTaToB UCMbITAHUA Ha 3aMKHYTOM MHO-
»KecTBe, Ha KOTOPOM Mo ock X OTKNagblBalT 3HaYeHUsa paHra, a no ocu Y — BepoATHOCTb BMOMEeTpudeckon
WOEHTUUKALXA NPU KaXXO0M paHre.

3.30 anroput™m npeaBapuTenbHoro otbopa (pre-selection algorithm): AnropuTm, NO3BONAKLMKA
COKpaTUTb YMCNO HeoOXOOAWUMLIX CpaBHEHWA NpU UOeHTUMUKALWOHHOM MOUCKE MO perucTpaumMoHHon Base
OaHHbIX.

3.31 owwubka npepBapuTenbHoro oréopa (pre-selection error): Owwnbka anroputMa npegsapuTens-
Horo otTbopa, 3aknoyanLLasacsa B OTCYTCTBMM COOTBETCTBYIOLLENO MAEHTUdMKATOPa UCNbITYeMOro cybbekTa B
npeaBapuTensHo oTobpaHHOW Noarpynne KaHoWAaToB.

MMpumevyaHnune — B npegsaputensHomM 0TOOpE C MCMOMNb30OBAHUEM MCKMKOYUTENBHOW Knaccudukaumm owmnbka
npeaeapuTensHoro oTbopa BO3HWKAET B TOM Cryyae, eCnu 3aperucTpUpOBaHHbIA OMOMETPUYECKMIA KOHTPOMEHLINA LWabnoH

4
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UCnbITYeMoro cybbekra v nocneyowmin duoMetTpuyeckuin obpasel, Ton e BUOMETPUYECKON XapakTepUCTUKK HaxoaaTCs
B pasHbIX MNOArpynnax.

3.32 cTeneHb NPOHUKHOBeEHUSA (penetration rate): XapakTepucTtuka anroputma npenBapuTenbHOro oOT-
fopa, aenswLascs gonen Yucna npegsapuTenbHO 0ToOpaHHbIX BUOMETPUYECKMX KOHTPOIbHLIX WabnoHoB
oT obLero ynucna 6BUOMeTpPUYEeCcKNX KOHTPOMNbHLIX LWabrnoHOoB.

3.33 seposmHocmb noxHozao HecosnadeHus; BIIHC (false non-match rate; FNMR): Jons 3asep-
WEHHbLIX NOMbIMOK BUOMEMPUYECKO20 NapHO20 CPasHeHUs, Npueedlwux K NOXHOMY HecosnadeHuto, om ob-
Wiez0 yucrna 3aeeplieHHbIX MoNbIMoK 6uoMempuUYecKoa0 napHo20 cpagHeHUs.

3.34 sepoamHocmb noxHozo coenaderus; BIIC (false match rate; FMR): Jons 3aseplieHHbIx Mno-
nsIMok BUOMempPUYECK020 HeMapHO20 CPasBHEHUS, NMpueedWUX K NOXHOMY cognadeHuto, om obujeeo Jyucna
3a8epueHHbIX MonbIMoK BUOMemMpPUYECKO20 HeNnapHO20 CPAagHEHUS.

3.35 eeposmHocmb noxHononoxumensHol 6uoMempuydeckol udenmudpuxkayuu; BIIMTA; Bl
(N, T) [false-positive identification rate; FPIR; FPIR (N, T)]: Qona mpaHn3akyul 6uomempudeckol udeHmu-
hukayuu Hezapeaucmpupo8aHHsLIX 8 CLUCMeMe UCMbIMmyeMbix CybbLekmos, & pesyfibmame Komopkix 8o3epa-
waemcsa udeHmugbukamop, om obujea2o yucaa mpaH3akyull buomempuyeckol udeHmugbukayuu Heszapeau-
CMPUPOBaHHbIX 8 CUCMeMe UCTbIMYyeMbix Cybbekimos.

lMpumeyaHue— Bl Moxem Bbimb 8bipaxeHa Kak hyHKUUS Om 4Yucna 3apeaucmpuposaHHbiX 8 cucmeme
ucnsimyemsix cybvekmos N, a maike om rnopoza npuHamus peweHus T, Komopomy OomkHe! ydoenemeopsimes 8038pa-
waemble udeHmMuUghUKamopa.il.

4 CokpaweHus

B HacTosawem CTaHOapTe NpUuMeHeHbl cnejgyruie CoKpalweHUA:

BOP — BEPOATHOCTb OTKa3a BUOMETPUYECKON perncTpauuu;
BOCL — BepoATHOCTbL OTKasa cbopa OaHHbIX;

KMo — KOMMNeKT nporpamMmMHoro obecneyeHus;

OBl — obobleHHasa BEPOATHOCTL NOXHOMO A0MNYCKa;
OBINHAO — obobweHHas BepoATHOCTL NOXKHOMO HEJOMycKa;
MnAH — MepcoHanbHbI NOAEHTUMKALMUOHHBIA KOL;

[Ar — MnporpaMMHbIA MHTepdenc NPUNOXeHWn;

MOBO — nonoBuHa obLer BepoATHOCTU OWKMDOK;

PBO — paBHasa BEpPOATHOCTL OWNDOK;

POl — pagyxHas obornodka rnasa.

5 CoortBeTcTBME

SKCI'IJ'IyaTaL],MOHHbIe MCNbITAHUA B 6MOM9TDMM, npetTeHayrwwine Ha CoOOTBETCTBME HACTOALWEeMY CTaHOap-
TY, HEOGXO,EWIMO nnaHUpoBaTh, BbINONMHATL U NPeACTaBATE UX pe3ynbTaTbhl B COOTBETCTBUKX CO BCEMMU obnaaa-
TenbHbLIMU TpeﬁOBaHMHMM, YCTaHOBNEHHbIMWU B HACTOALLEM CTaHOapTe.

6 BbuomeTpuyeckas cuctema obwero Buga

6.1 Cxema KOHLEeNTyanLHOro npeacTaBneHus 6uomeTpuyeckoin cuctemsl obllero BMaa

3 mHorooBpasus GUOMETPUYECKUX NPUMNOXKEHUA U TEXHOMOrM MOXHO cOoenaTbk Hekoe o6oblieHne
GromeTpuyeckux cuctem. Bo Bcex BUOMETpPUYECKMX cUCTEMax NPUCYTCTBYIOT obwue anemeHTsl. BuomeTpu-
yeckue obpaslbl UCMbITYEMOro CyObekTa perucTpUpyroT ¢ MOMOLLLKD BUOMETpUYeckUx ckaHepos. [aHHble
¢ BMOMETPUYECKOro ckaHepa rnepegarT B YCTPOACTBO 00paboTKu, KOTOPOe M3BrekaeT OTNMYUTENbHLIE, HO
NoBTOPSAIOWMECS XapakTepucTuku BruomeTtpudeckoro obpasua (ero BuomeTpuyeckme nNpuaHaku) M otbpachkl-
BaeT BCe Npo4ue 3MeMeHThl. BblgeneHHbie TakuMm obpasom BuoMeTpuyeckne NpU3HaKky 3anuckiBaoT B 6asy
[aHHbIX B BUAe BUOMETPMYECKOro KOHTPONbHOro WwabnoHa. B HekoTopkix criydaax GuomMeTpudeckunid obpasel
(be3 BolgeneHuss BUOMETPUHECKMX MPM3HAKOB) MOXET ObiTb 3anuncaH B 6a3y AaHHbIX B BuAe BuomMeTpruyecKoro
KOHTpOsbLHOrO WabnoHa. Mocneayownin BuomMmeTpr4ecknin 3aanpoc unu BuomeTpuyeckyo npoby cpaBHUBaKT
C OTOenbHbIM GUOMETPUUECKUM KOHTPOINEHLIM WABNOHOM, C HECKOMNBKUMKM BUOMETPUYECKUMU KOHTPOMbHBLIMU
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wabnoHamMu Unu co BceMn BUOMETPUHECKMMU KOHTPONbHBIMK WabnoHamMu, XxpaHawummnca B 6aze gaHHbIX,
AN onpeferneHnsi COOTBETCTBUSA. PelueHre o nogTBemKaeHur BUOMEeTPUYecKoro 3asiBNeHnsl BbIHOCHAT Ha 0C-
HOBaHWMW OLIEHKWM CTEMEHW CXOXECTU UMK pasnuuus GMoMeTpuYeckUx MpU3HaKoB Npobbl U GUOMETpPUYECKUX
NpU3HaKoB BMOMETPUYECKOrO KOHTPONBHOTO WabnoHa unum WabrnoHoB, ¢ KOTOPLIMW CPAaBHUBAKOT AaHHY0 Buo-
MeTpu4eckyto npooy.

Ha pucyHke 1 nokasaHbl MHDOPMAaLWOHHbIE NOTOKWM GUOMETPUYEecKoi cucTeMbl 0bLLero BUaa, Kotopast
COCTOUT M3 mofcuctem cbopa BUoOMETpUYECKUX OaHHbIX, 06paboTkM cUrHama, XpaHeHUsl OaHHbIX, CPaBHe-
HUA W MPUHATKHA pelleHus. [laHHasa cxema MokasbiBaeT mpoluecc GUOMEeTpUYEeckol pervctpauuv v paboty
GuomeTpHUYecKnx cucTem Bepudukaunv 1 uaeHTudrKaumu. B cnegyiowux pasgenax HacToslero ctaHgapTa
KaxOas 13 nepedyucrneHHbIX nogcucteM onvucaHa 6onee nogpobHo. CrniegyeT oTMETUTL, UTO B NGoW peans-
HO JeWCTByIOLLEeN BUOMETPUYECKOH CUCTEME HEKOTOPEIE U3 NPeCTaBNeHHbIX KOHLENTYanbHbIX KOMMNOHEHTOB
MOFYT OTCYTCTBOBaTb WM HE COOTBETCTBOBATH B TOMHOCTW peanbHbiM dU3MYecKMM KOMMOHEHTaM UMW Mpo-
rpammHomy o6ecrneyeHuto.

MoacucTema cGopa Moacwcrema xpaHe- Mopcuctema MoacucTemMa npuHs-
LAHHEIX HUA AaHHEIX cpapHeHUA THA pelLleHWi
Buomempuseckuli
KOHMPONLHBLIT Peaynsmam
Euo:;m:ﬁ:me Basa gaHHbX 61o- wabnon CPa8HOHUR
METPUYSCKUX PEMH e o CpaBHEHM® B == wm .
> crpaun \- ———
MoacucTema obpa-
k\ 60TKM curHana NMopoa
BuomeTpuyeckoe & *B\ CoBnanaet? Kanpwpat?
NpegLABNSeHHe UOMOIMPUNECIUL ", Cosganme Gro-
KOHMPONbHBI “.. MeTpHYECKOro
wabnoH KOHTPOMNBHOMO s/ l Criucox KaH-
BuoMmempudeckue wabnoHa Hem llpasuna Audamoe
XapaKmepUcmuKy 4 ApUHAmun v
buomempudackue . petUsHU
npu3aHaKky :
Moemophsiii . Bepudmuu- WneHudpu-
cbop KoHTponb kavecTsa. poBaTk? LMpoRaTs?
BuoMeTpUiecKUi CermeHTaums.
ckaHep W3enevueHue GuoMeTpUYe-
CKNX NPW3HAKOB. |
Yy4weHune I
I ¥
1 l! Bapszucmpuposantbil Suomempuyeckull obpazey ! |
o s e e s e Posymsmam 6uo-  Pesynsmam Guo-

| S

Mempuyeckoil ee- MempuJecKod
puchurauuy udeHmugukayuu

o e e s = GUOMBTPWMBCKAA POMMCTPALMS;
—— = GNOMETPHUHECKAA BOPUEHKALNSA;
- mm omm P — GMOMETPHAYECKAA MASHTUDMKALMA.

PucyHok 1 — KoMnoHeHTbl BuomeTpuyeckon cuctemel obluero Buaa

6.2 KoHuenTyanbHble KOMMNOHEHTbI BUOMETpUYeCcKOW CUCTEMbI 06Wwero Buga

6.2.1 Moacuctema cb6opa gaHHLIX

Moocuctema cbopa AaHHbIX NonydyaeT ¢ BUOMETpUYEecKoro ckaHepa BUOMETpUYECKUE XapaKTePUCTUKK
NCcnbITyemMoro cybbekta B Buae n3obpakeHnst Unv curHana v BbIBOAUT M3obpaxeHue/curHan B BUAe 3aperu-
CTPUpOBaHHOro BromeTpuyeckoro obpasua.

6.2.2 MNMopcucTtema nepegaym AaHHbIX

I punMmedYyaHUe — Ha PUCYHKE 1 nogcucTtema nepenadu OaHHbIX HE NpUBedeHa.

MoacucTtema nepegaqyn OaHHbIX, KOTOpas He BCerga MpuCyTCTBYeT UMM ABHO NpeacTaBneHa B Guo-
MEeTpUYECKO cucTeMe, ocyllecTsBnseT nepegadvy Guometpuyeckux obpaslos, BUOMETPUYECKUX MPUIHAKOB,
BUOMETPUYECKNX KOHTPOMLHLIX LWAaBNOHOB, pe3ynbTaToB CPaBHEHUS U UTOMOBLIX Pe3ynbLTaToB Mexay pasnuy-
HbIMM NogcucTemMamy GUOMETpPUYEcKOl CUCTeMbl. 3aperucTpyMpoBaHHbIi BromeTpudeckuii obpasel MoXeT
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ObITb NOABEPXKEH CXATKUIO W/UNW W POBaHNIO Nepen Nepejadyen U pacnakoBaH u/unu gewvdpoBaH nepes
ucnonb3oBaHneM. B npouecce nepenayn 3aaperMcTpupoBaHHbLIA GuoMeTpudecknin obpasel) MOXeT U3MEHATb-
CHl U3-3a NOMeX B KaHane nepefayu OaHHbLIX UMW M3-3a NOTEPL NPU CKaTUW U pacnakoske. [laHHble MoryT
ObITb NepefaHbl C UCNONb30BaAHUEM CTaHAAPTHLIX hopMaToB obmeHa, a Ana obecnedeHus NogNUHHOCTH, Lie-
NOCTHOCTH 1 KOH(PUOEHLMaNbHOCTW 3anNncaHHbIX U NepegaBaemMbiX BUOMETPUYECKNX NEPCOHANbHbIX OaHHbIX
TpebyeTcs Mcnonb3oBaTh METOAbI 3alUThl MHOPMAaLMKM B COOTBETCTBUM C TPEOOBaHMSAMKU HALMOHANBHOMO
3aKkoHO4aTenbLCTBa.

6.2.3 Mogcucrtema o6paboTkKM cMrHana

O6paboTka curHana BKMYaeT creayuimMe npoLecchl:

- yny4leHue, T. . NOBbILEeHNE Ka4ecTBa M YETKOCTW 3aperncTpMpoBaHHoro BruomeTpudeckoro obpasua;

- CerMEeHTauuio, T. €. NoKanu3auul curHana, cogepallero 6MoMeTpu4eckme xapakTepucTKM NCNbITY-
eMoro cybbekTa, BHYTpUW 3aperncTpupoBaHHOro BuoMeTpuyeckoro obpasua;

- n3BrieveHre DMOMETPUYECKUX NPU3HAKOB, T. €. NONyYeHne NOBTOPSIOLLMXCH U OTNUYUTENBHbIX MOKa3a-
Tenen UcnbiTyemMoro cy6bekTa 13 3aperucTpupoBaHHoroe 6romeTpudeckoro obpasua;

- KOHTPOMb Ka4ecTsa, T. €. OLeHKY NpurogHocTn BuomeTpudecknx o6pasuos, 6MOMETPUHECKUX NPU3Ha-
KOB, DUOMETPUYECKNX KOHTPONbHBIX WabrnoHOB W BO3MOXHOE BIUSAHWE APYrMX NPOLECcCcoB, HanpuMmep: BO3-
BpalleHue ynpaeneHus nogcucteme cbopa gaHHbIX ANa nocnegywouwero cbopa buomMmeTpudecknx obpasuos
(noBTOpHOro cHopa OaHHLIX) UMM U3MEHEeHWe NapamMeTpoB CerMeHTaL My, U3BrnevYeHns BUOMETPUYECKUX Npu-
3HaKOB UMW CpaBHEHUS.

B npouecce buomeTpuieckoin pernctpauun nogeuctema obpaboTki curHana cosgaet BUoMeTpuyecknin
KOHTPOSbHbIM WabnoH. B HekoTopbix cnyyasx gna npouecca 6MOMETPMYEcKOn perncTpauumn oT UCTbITYeMO-
ro cybbekta MoxXeT NoTpeboBaTbLCA HECKOMNbLKO MpeabsiBNeHnin GuoMeTpudecknux xapaktepuctuk. B cnydae,
Korga BUOMETPUYECKNIA KOHTPOMBHLIA WabnoH coaepUT TOMbKO BYOMETpUYECKME NMPU3HAKK, er0 UMEHYIOT
wabnoHom. B cnyyae, koraa GMoMeTpUHecKnin KOHTPONbHbIN LWABNOH COOepPKUT TONbKO BuomeTpuyecknin ob-
pasey, u3Bne4YeHne BUOMETPUYECKMX NPU3HAKOB U3 BMOMETPUYECKOr0 KOHTPONBHOMO WabnoHa nponcxoont
HEMNOCpeacTBEHHO Nepen cpaBHEHNEM.

B cnyuae 6uomeTtpuyeckon BepudurkaLm U ugeHTudurkal M nogcuctemMa obpaboTkm curHana cosgaet
BromeTpuyeckyo npoby.

lMocnenoBaTenbHOCTL M MTEpPALMS BbILLEYNOMSIHYThIX MPOLIECCOB ONpPefeneHbl cneuMuKon Kaxaon
©MOMEeTpUYECKOW CUCTEMBI.

6.2.4 MopcucTtema XpaHeHUA OAaHHbIX

BuomeTpuyeckre KOHTpPOmMbHbIE LUABNOHBLI XpaHAT B perucTpauuoHHOW Da3e AaHHbIX, ABMAKLLENcs
YacTbio MOACUCTEMBI XpaHeHUsa AaHHbIX. Kaxabiil BUuoMeTpuyeckuii KOHTPONBHLIN WabnoH fomkeH ObiTb CBS-
3aH C ONpeaeneHHbIM 3aperMcTPUPOBaHHbIM UCMLITYEMbBIM CYOBEKTOM MUKW NpoueccoM BUoMEeTpUYeckon pe-
rucTpauuu. MNepen coxpaHeHWeM B PerMcTpauuoHHyto 6asy gaHHbix BuoMeTpuyeckue WabnoHel MoryT ObiTb
npeobpa3zoBaHbl B chpopmaT 0bmeHa. BuomeTpuyeckme KOHTpOrbHbIE WAabnoHbl 4ONYCKAETCA XPaHWUTh Ha ca-
MOM ycTponcTee cbopa OaHHbIX, HA MepeHOCHOM HOCWUTENe (HanpuMep, cMapT-KapTe), NIoKankHo Ha nepco-
HanbHOM KOMMbOTEPE UMW CEPBEPE, B LEHTpanbHOW 6a3e faHHbIX UK B «obnakey.

6.2.5 Nogcucrema cpaBHeHUA

MopcvcTteMa cpaBHEHUS BLIMOMHAET cpaBHeHWe BuomeTpuyeckux npob ¢ OAHUM WM HECKOSbKUMM
OMOMETPMYECKUMU KOHTPOMNbHBIMKU LWabrnoHaMn W nepefaeT NOACUCTEME MNPUHSATUS PELUeHW peayneraT
cpaBHeHUA. PeayneTaTel cpaBHeHUS OnNpenensatT CTEeNeHU CXOXECTU UMW paznuyuMa Mexay CpaBHUBaEMbI-
MK BromMeTpuyecknmn npobamm 1 BUOMETPUYECKMM(M) KOHTPOMBHBIM(M) WabnoHom(amu). Mpy BeINOAHEHUN
SromeTpryecKkon BepucuKaLMmM CNbITYEeMOro cybbekTa Ha eOUMHCTBEHHLIA 3anpoc BblAaeTCsl €4UHCTBEHHbINA
pesynbTaT cpaBHeHusA. [NpK BeINOMHEHUW BUoMeTpHUYecKon naeHTUdMKaLm MHOXECTBO Unu sce 6uomeTpu-
YecKue KOHTPOmbHbIe LWabnoHbl MOryT CPaBHUBATLCS C BMOMETPUYECKUMMI NMPU3HAKaAMKM, NPW 3TOM pe3yneraT
CpaBHeHUs ByaeT Bbi4aBaThCH HA KaXJ0e CPaBHEHWE.

6.2.6 Mogcucrema NPUHATUA pPeLUeHUN

MoacucTeMa NPUHATUA PeLleHUid UCNoNb3yeT pesynbTaThl CpaBHEHUs, CHOPMUPOBAHHbLIE B peaynbsrare
OOHOTO MMM HEeCKONbKUX DUOMETPUYECKMX CPaBHEeHWH, YTOObl BbiAaTh MTOMOBLIM pe3ynbTaTt Ana TpaH3akumm
BuomeTpryeckon BepuduKkalnm unu ngeHTudukaymm.

B cnyyae 6uomeTtpuueckoil BepucukaLum cpaBsHeHne BMomeTpruyYeckon npobebl 1 GUOMETPUYECKOTO KOH-
TPONbLHOIO WabnoHa NPU3HaKT yCnelwHbIM (cHnTas, 4To Donee BbICOKME pe3yrnbTaTbl COOTBETCTBYIOT BonbLue-
MY CXOACTBY), €CNM pesynbTaT CpaBHEHMS NpeBblilaeT YCTaHOBMeHHbIA nopor. buomeTpudeckoe 3asaBneHne
MOKET ObITb NOATBEPKAEHO HA OCHOBAHUWM MOMUTUKU NPUHATUS PELLeHUR, KOTopas MOXET npegycmaTpusaTb
HECKOMNBKO MOMNbITOK BMOMETpUYECKON BEPUDUKALMN.
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B cnyyae buomeTpudeckon waeHTUdUKaUUKM 3aperMcTpUpoBaHHbIA BUMOMETPUYECKUA KOHTPOMbHbINA
WwabnoH siBNAeTcs NoTeHUKManbHbIM KaHauMaaToMm OMs UCNbITyemoro cybbekTa (cuuTas, yto Gornee BbICOKME
pe3ynbLTathl COOTBETCTBYIOT DONbLUEMY CXOACTBY), €CNW pe3ynbTaT CpaBHEHWS MPEBbLICUN YCTAHOBINEHHbIN NO-
por u/unu ecnu pesynsTat CPpaBHEHWS ABMNAETCS OOHUMM W3 Haubonee BbICOKMX pPaHXMPOBAHHbLIX 3HAYEHWUN,
CO3JaHHbIX BO BpeMsl CpaBHeHUs Mo Bcell Basze AaHHbIX. MonNUTUKa NPUHATUA peLleHnin MoXeT noTpeboBaTh
HECKOMbKUX NOMbITOK WAEHTUUKALUA Nepeq NpUHATUEM PEeLLUEeHWS.

MpumeyvyaHne — KoHUuenTyanbHO MOXHO paccMaTpvBaTe MynsTMBMOMETpUYECKME cUcTeMbl NOJOBHO MOHO-
BUoMeTpPUYECKMM CMCTEMaM, CHMTas KOMMIEKCHbIe 3apermcTpypoBaHHele BruoMeTpuyeckre obpasubl/wabnoHel/nokasa-
Tenu 3a oanH BuomeTpuyeckuin obpaszel/abrnoH/NokasaTernb U NO3BOMAA NOACUCTEME MPUHATUS pPelleHnid, Npyu Heob-
XOOQMMOCTH, OMeprpoBaTbh 0ObefUHEHWEM pe3ynbTaToB CpaBHEHUs UKW O0bedWHEHWEM Ha YPOBHE MPWHATUS pelleHns
(cm. FOCT P 54411).

6.2.7 MNopgcuctema agMUHUCTPUPOBAHUA
I puMeEeHaHMNE — Ha PUCYHKE 1 nogcncrtema agMUHUCTPMPOBaHWA HE NOKa3aHa.

Moocuctema agMUHUCTPUPOBAHUA ynpaBnseT oblmMMK npasMnamu, peanusauuen, KoHpurypaumnen un
paboTon BMOMETPUYECKON CUCTEMBI C Y4ETOM 3aKOHOAATEMNbHbIX, OPUANYECKUX 1 0BLLEeCTBEHHbLIX OrpaHuye-
HWUIA 1 TpeboBaHWIA.

B wyacTtHocTK, nogcuctemMa agMUHUCTPUPOBAHWSA BhIMOIMHAET:

a) B3avMOOENCTBUE C MCMbITYEMbIM CyObeKTOM, BKNoYas obecnedveHne oGpaTHOW CBA3WM C WUCMbITye-
MbiM cyBbeKToMm B npouecce u/unu nocne cbopa AaHHbIX 1 3anpoc AOMNOMHUTENBHOW MHbOpMaL MK OT UCMbI-
Tyemoro cybrekTa;

b) xpaHeHuwe n chopmaTvpoBaHme OMOMETPUYECKUX KOHTPOMbHbLIX WAabNOHOB W/MvM BUoMeTprYecknx
nepcoHanbHbIX AaHHbIX;

C) BblHECEHWE OKOHYaTENbHOMO 3aKIIYEHUS HA OCHOBE peLueHUst W/UNn pesynbTaToB CPaBHEHWS;

d) ycTaHoBKY NOPOroBbIX 3HAYEHWN;

€) HacTpoiky napameTpoB cbopa gaHHbIX;

f) KOHTpONb OnNepaLWOHHO Cpeabl U XpaHeHne HeBMOMEeTPUYECKUX AaHHbIX;

g) obecnedeHne COOTBETCTBYHOLLUX rapaHTUA KOHUAEHUMANbHOCTA 1 6e30nacHOCTN AAaHHbLIX UCNbLITY-
emMoro cybbekTa;

h) B3aMmogencTBue C NPUINOXKEHMEM, UCNONb3YIOLWKMM BUOMETPUYECKYIO CUCTEMY.

6.2.8 UHTepdhenc ans BHEWHEro NpUNoXeHUA

[MpumeyaHune — Ha pucyHke 1 nHTepdenc Anga BHELIHErO NPUNOXKEHUST HE NOKa3aH.

BuomeTpuyeckas cucteMa MOXeT B3auMOoOeNCTBOBaTb C BHELUHUMW MPUMOXKEHUSMU UM CUCTEMaMU
yepes uHTepdenc Beb-cnyx6, MM, annapaTtHbiin nHTEepdenc UnNu MHTepdenc NPOTOKONOB.

6.3 ®yHKUMKM BMOMeTpUYECKOW cucTeMbl obuiero Buga

6.3.1 BuomeTpuyeckasa perucrpauus

Mpu BMOMETPUYECKO perMcTpauumn 4aHHble, MoNyYeHHble B pe3ynbTate B3aMMOLeNCTBUSA UCTbITYEMOro
cybbekTa c BuoMeTpudeckon cucteMorn, 06pabaThiBalOT U XPaHAT B BUAE KOHTPONLHOro WwabnoHa buomeTpu-
4YecKoW perncrTpaunm Ana JaHHOro UCMbITYeMoro cyobekTa.

Mpy BuomeTpuyeckon permcTpauum BuINOMHAKT Cnedylline onepawun:

a) cbop buomeTpudecknx obpazuos;

b) BoccTaHoBneHWe UK ynyyweHwe buomeTpuyeckmx obpasuoB;

C) cerMeHTauuo;

d) maBneveHne OUOMETPUYECKUX MPU3HAKOB;

€) KOHTpOnb KavyecTBa (No pesynsratam KOToporo buomeTtpudecknin obpasey unu BUoMeTpuyecKue npu-
3HaKW MOryT BbITb OTKMOHEHLI KaK HEMPUIoAHbIe AN CO30aHNA BUOMETPUYECKOrO KOHTPOMBHOMO WabnoHa u
MOryT noTpeboBaTbCa AONOMHUTENbHBIE 0OPasLbl);

f) oBHapyxeHue ataky Ha BUOMETpU4YecKkoe NpeabsBNeHUe (B pe3ynsTaTe KOTOPOro MoxeT bbiTb OT-
KNoHeH BuomeTpuyeckunin obpasey M bMoMeTpuyeckne NpU3HaKkK, HenpurogHele Ans MCNob30BaHWA B Ka-
YeCTBE 3apEerMcTpUpOBaHHOIO BUOMETPMYECKOTO KOHTPOMBHOTO WwabnoHa);

g) cpaBHeHMe c cylecTByOWUMY BUOMETPUYECKMU KOHTPOMNBHLIMY WabnoHamu Ans Toro, Ytobkl ybe-
OWTbCS, YTO UCTBITYEMbIN CYDOBLEKT elle He 3aperucTpyMpoBaH (MpW HanU4yMM COOTBETCTBYHOLUMX CUCTEMHbIX
TpeboBaHui);
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h) cosgpaHue BuomeTpuUYeckoro KOHTpPorbHOro WabnoHa (ana atoro moryT notpeboBaTtbest BuomMeTpuye-
CKMe MPU3HAKM HEeCKOMbKMX 06pa3LoB) C BO3MOXKHbLIM CO34aHMEM COOTBETCTBYHLLEro nHaekca 6asebl QaHHbIX;

i) xpaHeHue (Bo3MOXHO B NpeobpasoBaHHOM B hopmar obMeHa 1 XxpaHeHus BUaE);

j) TecToByl GMOMETPUYECKYID BEPUUKALIMIO UMM MOAEHTU(MKALMIO AMS NOATBEPKOEHUS NMPUTOAHOCTM
pesynbsTata GUOMETPUYECKON perncTpauumu Npu ganbHenlemM NCNonNb30BaHmK;

k) paspelueHne NOBTOPHOWN MONLITKM BMOMETPMYECKON perncTpaunn, ecnv pesynbTatbl nepeBoHaYanb-
HOW BMOMETPUHECKOWN perMcTpaLnn Npu3HaHbl HEYO40BNETBOPUTENIBHLIMK (B 3aBMCUMOCTU OT npasun Guome-
TpUYECKOW perncrpaumm).

6.3.2 BuomeTpuueckasa BepucpuKkaunsa NonoxMTeNnsLHOro 6MoMeTPUYECKOro 3aaBNeHus

B npunoxeHusax, TakMx Kak KOHTPOnb AOCTyna, Npu BepudukaLmum AaHHble, NonyYeHHble B pesynsraTte
B3aMMOOENCTBUA UCNbITYeMOoro cybbekTa ¢ cuctemoin, obpabaTbiBaloTcsl ¢ Lenbio NOATBEPKAEHUST HANMUYMS
SvomMeTpuyeckon perucTpaumMm paHHoro cybbekta B cucTeme (Hanpumep, «f 3apercTpyMpoBaH Kak
cybbekT X»). CneayeT yuMThiBaTb, YTO HeKoTopble GMOMETpUYECKME CUCTEMbI MO3BOMSAT UCTLITYEMOMY
CcyObeKkTy perMcTpupoBaTh HECKONbKo BMOMETpUYeckux xapakTepucTuk. Hanpumep, B GMOMETpUYECKON
cucteme nageHtTudgpukaumm no PO ucnbiTyeMble Cy6bekTbl MOTYT 3aperncTpupoBaTth M306paXeHns pagymHbixX
obonoyvek oBoux rnas, a B GMOMETPUYECKO cUcTeMe MAeHTUdMKALMK No oTrnedYaTkam nansues — Apyrue
nanbLlibl, €CN OCHOBHOW Nanew, OKa)eTcs TpaBMUPOBaHHbLIM.

BuomeTpuueckas BepudguUKaLmUs NONOKUTENBHOTO BUOMETPUYECKOTO 3asIBIIEHUST COCTOUT M3 crieayio-
LLKMX 3TaMnoB:

a) cbop Buometpuyeckmx obpasLos;

b) BoccTaHoBMeHWe wnu yny4weHve GuomeTpuyeckx oOpasuos;

C) cermeHTauus;

d) nzsneyeHne BMOMETPUYECKMX NPU3HAKOB;

€) KOHTpOMb kavecTBa (Mo pe3ynbratam KoToporo buomeTpudeckuin obpasew unv BuomeTpuyeckme npu-
3HaKkW MOTyT OblTh OTKITOHEHbL! KaK HENPUroAHbIe ANA CpaBHeHWs 1 MoxeT noTpeboBaTbesn cbop gononHUTENb-
HbIX BuomeTpuyecKknx cbpasyos);

f) oBbHapyeHue aTakm Ha OuoMeTpuyeckoe nNpeabsBeHUe (KOTOpPOoe MOXET OTKIOHUTb BuomeTpuye-
CKMI1 0bpaseu/bMoMeTpuYeckme NprU3Hakn Kak HenpurogHele Ans NCnonb3oBaHus);

g) cozgaHue bromeTpuyeckoi Npodbl (YTo MoxeT noTpeboBaTe BMOMeTpUYECKME NPU3HAKM HECKOMbKUX
obpasuoB), Bo3MOxHoe npeocbpa3oBaHme B hopmart oOMeHa;

h) cpaBHeHwe BuomeTpuyeckolr Npobbl ¢ BUOMETPUYECKMM KOHTPOBHBLIM WaBnoHoM AN nogTeepxKae-
HWS TMYHOCTM C BbIBOZOM pesynbraTa CpaBHEHWS;

i) onpepeneHve coenageHus BUOMETPUYECKMX MPU3HAKOB NPobbl U BMOMETPUYECKOro KOHTPOMLHOIO
WwabnoHa, OCHOBaHHOE HAa MPEBbLILEHUM PE3YNETAaTOM CPaBHEHMS YCTAHOBNEHHOTO nopora (T. e. bonee Bbico-
Ke pe3ynbTaTbl CpaBHEHUS COOTBETCTBYIOT BoMblUeMY CXOACTBY);

j) NpuHATWE pelwweHus no GuomeTpuyeckoin BepudrkaLm Ha OCHOBaHMW pe3ynsTaTa CPaBHEeHWs B Of-
HOWM UMK HECKOMNBLKMUX MOMbLITKAX COrMacHO NnpaBMnam NPUHATUS PeLleHUN.

PyHKUKUS BUOMeTpUYECKOn BepUdUKaLMm Nbo NnpuMeT, NMBo OTKNOHWUT OnNpeaeneHHOe NoNoXUTeNnbHoe
SuomeTpuyeckoe 3asiBneHne. PesynsTaTt peweHuss BUOMETPUYECKON cucTEMBI BEpUMMKALUA CYUMTAKOT OLWK-
©O04YHBIM, €CIIN NMPUHATO NOXHOE 3aABreHne (NOXKHbLIA OOMYCK) UMM OTKIMOHEHO UCTUHHOE 3aABneHne (NOMKHbINA
Hegonyck). B 3ToM NpUnoXeHUU NOXHBIA OONYCK MPOWUCXOL4WT, eCni NpeacTaBneHHblin BuomeTpuyeckmnin ob-
pasel olWwnboYHo coBnan ¢ 6MOMETPUYECKUM KOHTPOMbHLIM LWabnoHOM, KOTOpbIW HE co34aBancsa OaHHbIM UC-
NbITYeMbIM CYy6BHEKTOM. JIOXHbIA HELOMYCK NPOMCXOAWT, €CNKU NpeacTaBneHHbld BruomeTpuyecknin obpaseL He
coBnajaeT ¢ BUOMETPUYECKUM KOHTPOMBHEIM WabrnoHOM, NENCTBUTENBHO CO34aHHBIM AaHHBIM UCMLITYEMBIM
cyDBeKkToM.

MpumedaHue— buometpryeckas sepudrkauus HEONPEOAENEHHOro NONoOXUTENBHOTO BUOMETPUYECKOTO 3asB-
NEHNS TaKxke peanusyema ¢ noMoLepo BuomeTpudeckon cuctemol. B 90-x r. XX B. Takue npunoxeHns UMeHoBanv «Bepu-
dumkaununs 6es MNMNH-koga», Tak Kak HWU NepcoHanbHbIi MaeHTUMUKaUNMoHHLIR Kog (MH-kog), HU gpyroi naeHTudukaTop
He TpeboBancs ONna NoATBEmKOEHWUS TOro, YTO UCTLITYEMbIA CyOLEKT AeNCTBUTENEHO 3aperncTpupoBaH B 6ase OaHHbIX.
C koHua 90-x . XX B. B 3TOM Ka4yecTBe ANdA KOHTPONs 4ONycka MCNonb3oBanvce cucteMel pacnosHaBsarnua PO MNpouecc
naeHTUYeH npoteccy bruomeTpudeckol Bepudrkauum onpegeneHHoro GMOMETPUYECKOrO 3aABNEHWS N0 NEPEYUCTIEHNAM
a)—q). MNMpwn atom gna BUoMeTpUYecKon BepuMKkalumm HeonpeaeneHHoro BMOMEeTPUYECKOTO 3asaBMNeHns NepeducneHns
h)}—j) oTnuyaroTcs, a UMeHHO:

h) cpaBHeHue BuomeTpuyeckol Npobbl CO BCEMW KOHTPOMbHLIMK WabnoHaMu 1 BeIBOA, pesynsTarta Ans Kaxaoro
CpaBHeHwus;
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i) onpegeneHve coenageHus BUOMETPUYECKUX NPU3HAKOB NPOoBLI U Kakoro-nmbo BUOMeTpUYecKoro KOHTPOMBHOIO
WwabnoHa, 0CHOBaHHOE Ha NPEeBbILUEHWUN PE3yNLTaTOM CPaBHEHUS YCTaHOBIEHHOIO nopora (T. e. 6onee BbICOKWE pe3ynb-
TaThbl CpaBHEHWS COOTBETCTBYIOT GorblUeMy CXOOCTBY);

j) MpWHATKE pelleHns Ha OCHOBaHUK PE3YNLTATOB CPABHEHWS OOHOW UMM HECKOMBbKUX NMOMBLITOK COrMacHo npaeunam
NPUHATUA PELLEHUIA.

6.3.3 BuomeTpuueckasa npeHTucgUKkauma

Mpu BuoMETpUYECKON MOEHTU(UKALUM TPaH3aKUKUs UcnbiTyemoro cybbekTta obpabaTsiBaeTcs ¢ Lenbo
cbopa GuomeTtpudeckoin Nnpobel, a B perncTpauMoHHOn 6a3e AaHHbIX OCYLUECTBAAETCS MOWUCK C Lenbilo BO3-
BpalleHnsi MAeHTUHOUKATOPOB BUOMETPUYECKUX KOHTPOMBHBIX WAaBNoOHOB, CX0XUX ¢ 3ToiM npoboit. Mo peaynb-
TaTaMm BUOMETPUYECKON MOeHTU(UKaALMN CO34aeTCaA CNUCOK KaHauaaTtos. CNMcoK KaHauOAaToOB MOXeT ObiThb
nycTbiM, COAepXaTk TOMbKO 0aAWH moeHTudukaTop unn conee. BuoMeTpuyeckyo MOAEHTUPKMKALMIO CHMTaOT
yCMeLHON, ecnu UCnbITyeMblid cyBbeKT npollen GMOMETPUYECKYHD PErUCTPaLMIO U ero UaeHTUudukaTop npu-
CYTCTBYET B CNWUCKe KaHAMAATOR. BUoMeTpryeckyo noeHTUUKaLmMIo cuUTaoT ownBoYHOoR, ecnu MaeHTUdNU-
KaTtop 3aperucTpupoBaHHOrO cybbekTa OTCYTCTBYET B CMMCKE KaHAMLATOB (NOXHoOTpuuatenoHas buome-
Tpuueckas MaeHTUMKaunUs) unu B pesynstate 0bpaboTku 3anpoca OT HelaperucTpupoBaHHOrO cybbekTa
cO34aeTcs HeMYyCTOW CMUCOK KaHOWAATOB (MOXHONONoXWTenbHaa buoMeTpuyeckas ngeHtTudmkauus).

BruomeTpuyeckas naeHTUgUKaL s COCTOUT M3 CreaytLnx 3Tanos:

a) cbop buomeTpudecknx obpasLoB;

b) BoccTaHoBneHWe UK ynydeHne buomeTpuyeckmx obpasuoB;

C) cermeHTaums;

d) m3BnevyeHne BUOMETPUYECKUX NMPU3HAKOB;

€) KOHTpOnb KadecTBa (No pesynsratam koToporo buomeTpudecknii obpasel unv bruomeTpuyeckne npu-
3HaKK MOTYT ObITb OTKMOHEHbI KaK HeNpPUro4HbIe AN cpaBHEHMs U MoXeT noTpeboeaTthes cbop LONONHUTENb-
HbIx BuoMeTpudecknx obpasuos);

f) obHapyxeHWe aTaku Ha GMoMeTpuyecKkoe npedbsiBrieHne (KOTopoe MOXeT OTKIOHWTb BuomeTpude-
ckuin obpazeu/6uoMeTpuYeckne NPU3HaKM Kak HeMpUrogHbIe AN MCNoNb30BaHUA);

g) cosgaHve BuomeTpudeckon Npobkl (UTo MoKeT noTpeboBaTk BUOMETPUYECKUE NPU3HAKM HECKOIMBKUX
obpasLoB), BO3MOXKHOE NpeobpasoBaHue B dyopmar oOmeHa;

h) cpaBHeHue npobbl ¢ OTAENbHEIMM UMW CO BCEMU GUOMETPUYECKUMU KOHTPOINbHEIMK WAabnoHamu,
UMERLLMMUCS B PETUCTPaLMOHHON Ba3e faHHbIX, BLIBOA pe3ynsTata CPaBHEHWUS ANS KaXO0r0 CpaBHEHMUS;

i) onpegeneHWe NoTeHUMAaNbHbIX MOEHTUMUKATOPOB ANA OAHHOrO NMoMb30BaTens, OCHOBaHHOe Ha npe-
BblLIEHWW KaKkuM-Nubo pesynsTaToM CPpaBHEHWS YCTAHOBMNEHHOMO Nopora u/unu ero NPUHaAneXHoCT! K gua-
Naz0HYy MakCUMarnbHbIX 3HAYEeHUA, (DOPMUPOBAHWE CNMCKA KAHOWOATOB,

j) NMpUHATWE pelleHns Ha OCHOBaHUW CNIUCKa KaHaWOAaToOB M3 OOHOW MW HECKOMbKMX MOMbITOK COFMacHo
npasunam NpUHATUS peLueHui.

6.4 TpaH3akuMmM CMOMEeTpPHUYECKON perucTpaunm, sepudukaymum U naeHTUUKaumMm

Mpouecckl cGopa aaHHbIX Ons GMOMeTPUYECKOW perucTpauny, sepudukauny Unu NaeHTUgUKaLmMm co-
CTOSIT U3 OOHOW WU HEeCKONMbKMX NOMbLITOK cbopa, paspelleHHbIX Unu TpebyeMbiXx CooTBeTCTBYLWER nonu-
TUKON NPUHATUA pelleHWid. Kaxaas nonbiTKa MOXET COCTOSITb U3 OOHOMO WMNWU HECKOMbKUX NpedbABMeHui
BuomeTpuyecknx 06pasUoB, 3aBUCALLMX OT paboThl AaT4MKa, NOMMTUKMA OLIEHKW KavyecTBa BUoMeTpuYeckoro
obpasua 1 Apyrux HacTpoeK, OrpaHNYMBaloLWLMX YMCIO NpedbABNEeHNA UNn BpeMsi, yCTaHOBMNeHHoe AN Npo-
BEAEeHUS NONbITKW.

lMpumepbi
1 Ecnu nonumuka npuHamus peweHul dna 6uomMempuyeckoil eepugbukayuu dornyckaem mpu nonbIimku,
mo mpaH3aKyus Mo)eim cocmosame U3 00HOU MonNLIMKU Unu u3 deyx rnonbIMoK e c/lyyae OMmK/oOHeHUs nepeol
MonbIMKU U, HAKOHEU, U3 MPex MOMLIMOK & Crly4ae OMKIOHeHUs1 A8yX MepebixX MonbimMoK.
2 lMpouecc 6uomempuyeckoll pezucmpayuu, Kak npasuso, mpebyem MHO20KpamHo20 npedbseneHus
6uomMempuYeckux xapakmepucmuK Pe2ucmpupyeMoz0 fobL3068amersis.
3 Hexomopesie 6uomempuyeckue cucmemsl eepugukayuu obpabameiearom nocrnedoeamesibHOCML 6U0-
Mempuyeckux o6pa3yoe 3a 00HY NMOnNbIMKY, HanpuMep:
a) c6op 6uomempuyeckux 06pa3yoe 8 meyeHue huKcuPoeaHHO20 nepuoda epemeHu OJfisl MOUCKa Hau-
6onee nodxodsauiezo 6uoMempuvyeckozo obpasua;
b) c6op 6uomempuyeckux obpaszyoe 4o MomMeHma GOCMUXeHUsI COOMeemcmeaus Uiy MOMeHma ucme-
YeHUs] CUCMEeMHO20 8PeMeHU.
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4 Hexomopbie cucmemMsb! 6uoMempuyeckoll udeHmucdhukayuu cobuparom Heckonbko o6pasuoe om 00HO-
20 cybbexma nepcoHanbHbIX 0aHHbLIX U 06bedUHSIOM pe3ybmambsl 6UOMempPUYeCcKO20 MOLCKa Mo Kaxdomy ob-
pazyy e eduHbill cnucok kaHdudamoe. TUNUYHLIMU CryYasMu Se/ISFMCcS UCNo/b308aHlUe HeCKONMbKUX Nnansuyee
npu udeHmudhukayuu Mo omne4yamyam nansues U NpuUMeHeHUe HeCKOLKLUX Kadpoe NMpu pacno3HasaHuu auy no
gudeo.

Ha PUCYHKe 2 nokazaHa B3aUMMOCBS3b MeX Ly 6MOMETDMHECKMMM npeobABneHNAMN, NONbLITKaM N TPAH-
3aKUUAMN.

Ins dopmuposaHna no-
NbITKM HEOBXOQUMO UMK

paspelleHO 0QHO UNK He-

Ana chopMUpoBaHUA TPaH3aK-
LMK HeoBXoAUMAa UMK paspe-

cKonbko BuoMeTpUdecKuX
npeabAsneHui. insa onpe-
OBNSHHEIX CUCTEM NMOHS-
TUSI BUOMBTPUYBCKOTC

LLIGHA OAHE WA HECKOMNBKO No-
MbITOK B 3aBUCUMOCTH OT TOIO,
TpebyloTcA MNK paspeLueHbl
CHUCTEMOR HeckonbKo obpasuoe

BasanmopgeiictBye HeC-
nbiTYemoro cyGbekra
¢ 6nomeTpudecKoil ch-
CTEMOM COCTOMUT U3

npeabLABneHUs U pasme- GromMeTprYecKkoi XxapaKkTepu- nocneaopaTenbHOCTUA
LEHWS 2KBUBAMNEHTHEI CTUKH TPAH3aKLMA
3 \

BromeTpueckoe npegbae- MoneiTka 1 TpaHsakuns 1
nexue 1

BuomeTpuueckoe npenLas- MonbITka 2 TpaHzakuuns 2
neHue 2 > >

BruomeTpudeckoe npenbsB- MonbiTka N TpaH3akuna N
neHue N J y

B TMnu4HOR nonuTuke
NPUHATUA pPeLLeHnA
HeyaAaBLLeACA NOnbITKOI
CUMTAIOT HEBO3MOXHOCTE
cbopa paHHbIX, Heo6Gxopu-
MLIX AnA fopMUpOBaHKUA
nenITkA nocne N Guomer-
PUYECKUX NpeqbABNEHUA

B TMNMYHOR NonUTUKE NPUHA-
TWUS pelUeHWA HeyaaBLUercs
TPEH33aKUWeH CYMTAIT HeBO3-
MOXHOCTb BUOMETPHUYECKOIA
perucTpaumun WM cpasHeHns
nocne N nonsImoK

PMCVHOK 2— EMOMETDM"IECKVIE npeabaBneHnd, NonbITKKU U TpaH3akunn

6.5 JKcnnyaTauMOHHbIe XapaKTepPUCTUKU

6.5.1 BepoATHOCTU NOABNEHUA OWLINBOK

B 6uometpuyeckoin cucteme 6asoBble oMbk BkNoYaoT B ceba owmbkn cpaBHeHUS (NoHOe coBna-
OEHWE N NOXHOE HecoBnaaeHue) 1 owunbkn co3gaHus BMOMETPUYECKOro KOHTPONbLHOTo WabnoHa/buomeTpu-
Yyeckon nNpobel (oTka3 cbopa AaHHbIX M 0TKa3 BuomeTpuyeckon perncTpaummn). basosbie owMBKK B COBOKYM-
HOCTW 06pasytoT OLMBKM NPUHATUS pPeLLEeHMA B cucTeMax BuomeTpuyeckon Bepurkalmnm u naeHTurkaumnm.
BrnuvaHue codetaHua gaHHbIX Ba30BbIX OWMBOK HA NOSIBNEHWE OLWKMBOK NPUHATUS PeLLeHns 3aBUCUT OT Yyucna
HeobXoOMMbIX UITW pa3peLleHHbIX CPaBHEHWA, OT TOTO, ABMAETCSA MM UCTUHHBIM UK NOXHBIM BoMeTpuYeckoe
3asBnNeHne, a TaKkke oT NOMUTUKN NPUHATUA PeLLEeHUs.

6.5.2 MoxkaszaTenu nponyckHoW cnocobHocTH

6.5.2.1 MNokasaTenn nNpoMyckHOW CMocOBHOCTM ONpeaensioT KONMYeCTBO MWCMbITYEMbIX CyObeKkToB,
nofBepraembiX aHanusy B edWHWULY BPEMEHMW, 3aBUCSLLEE OT CKOPOCTU BbIYMCIEHWUIA W OT B3aUMOOENCTBUS
nonb3oBaTtensa ¢ buomeTpudeckon cuctemon. lNokazatenn nponyckHon cnocobHocTu ana GuoMeTpuHecknx
cucTem Bepudurkalum, HanpuMep ANs CUCTEM KOHTPONS W ynpaBneHust AOCTYNOM, KaK NpaBuno, onpegens-
OTCS CKOPOCTbIO B3aMMOAENCTBMSA NOfb30BaTens C CUCTEMOW B NpoLecce NpedocTaBneHns 61MomeTpruyecko-
ro obpasua gocTaTodHOro KadecTea. Ha nokazartenu nponyckHol cnocobHocTu aons 6MomMeTpuyeckmx cuctem
naeHTUUKALUK, HanpyuMep Ana CUCTEM PerMcTpauumn B NnporpaMMe colManbHoro obecneyeHns, MoxXeT Bnu-
ATk Bpems BbluMcnuTensLHon 06paboTki, Heobxogumoe ANs CpaBHEHWMS 3aperncTpupoBaHHoro BromMeTpuye-
ckoro obpasua ¢ 6230 AaHHbIX KOHTPOMbHbIX WabnoHoB. M03TOMY, B 3aBUCUMOCTH OT MPWUIOKEHWS, PEeKo-
MeHOYeTCsl UBMEePSTL BpeMS B3aUMOAENCTBUSA UCTLITYEMbIX CYyBBLEKTOB C CUCTEMON, a TaKKe BPEMS peXuMa
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pa6OTbI BbIHUCTTUTENBHbLIX annapaTHbIX CPpeAcTB B 3aBUCUMMOCTK OT KOJNTMYECTBa XPaHUMbIX 6MOM9TDMH€CKMX
KOHTPOJITbHbIX wabnoHoB.. KDOME TOro, npu aKkcnnyartauumn OEeNCTBUA, HeOGXO,EI,I/EMbIe nocrne nony4YeHnA pe-
3ynerata oT 6MOM9TDM‘-{ECK017I CUCTEMDbI (Hanpwmep, npoxoxgeHue 4yepes BOpOTa, OTKPbITE ABEPU, BbIXOO CO
CTaHLlMI/I), MOTYT NOBIWATL Ha cnocoBbHoCTb cnenywulero ucnbiTyemMoro Cy6b9KTa B3aUMOOENCTBOBATb C CU-
CTEMON. MSMEDEHVIE l'IpOI'IyCKHOI:! cnocoBHOCTH AOIDKHO YYUTbIBATb 3TW OONONMHUTENTbHbIE AOencTBuA, KOTOpLIe
MOTyT BapbMpoOBaTbCA B 3aBUCUMOCTU OT pe3yrnbraTta GMOMETDI/I‘-IGCKOﬁ CUCTEMBbI.

MpumeyaHue — GakTU4eCckne IKCNEPUMEHTANbHbIE M3MEPEHWUA BbICTPOAENCTBUS BIYMCIUTENBHOW CUCTEMBI
NpUBEOEHb! B TAKMX PYKOBOACTBAX, Kak [1], M HEe paccMOTpeHbl B HACTOSLLEM cTaHdapTe.

6.5.2.2 [ns onpegeneHns CKOPOCTW B3aMMOAENCTBMA UCMbITYEMOro cyObekTa ¢ CUCTeMOM Heobxogumo
TOYHO YCTAHOBWTL MPU3HAKN Ha4Yana ¥ OKOHYaHWst TpaH3akuMu. 3TU NpU3HaKU OOMKHbI BbITE ONpeaeneHs! ne-
pen Havyanom UCNLITAHWIA W YKka3aHbl B NPOTOKONe UCMbITaHWA. B NpoToKon McnbITaHUR cnefyeT Takke BKIHO-
YWTb KpaTKWIA CMMCOK OENCTBWIA, BbINMOMHAEMbIX UCMbITYEMbIMM CyObekTamu B NMpoLecce B3aMMOANCTBUS C
BUOMETPUYECKOA CUCTEMOMN.

Mpumep — [ponyckHasa cnocobHocmb Moxem 6bIMb U3MepeHa mMosibko OnsA npouecca cb6opa 6uome-
mpuyeckux obpasyoe unu Ons mpaH3akyuli 6uoMempuyecKko20 pacrno3HasaHus, OOMYyCKaloWUX HeCKONbKO
nonbImox.

6.5.3 Bupgbl akcnnyaTauMoOHHbIX UCNbITAHUIA

6.5.3.1 TexHnyecKkue aKCnnyaTaLMOHHbIE UCMbITAHUA B BMOMEeTpUK MOryT BbiTb TpEeX BUA0B: TEXHOMOMM-
yeckoe, CLieHapHoe 1 onepaTtuBHOE.

6.5.3.2 B npouecce TeXHOMOMMYECKOro UCMbITAHMA NPOBOAAT UCMbITAHWE OOHOMO UMW HECKOMbKMX an-
rOPMTMOB C WUCMNOMb30oBaHWeM 0asbl JaHHbIX BuomeTpudeckux obpasuyoB. Coop Hasbl AaHHbIX MOXKET ObITb
4YacTbio MCMbITaHUA. TakKe JONYCKaeTCH UCMNOoNb30BaTh 3apaHee cobpaHHyto Ba3y AaHHbIX, LOCTYMNHYH 3Kcne-
puMeHTaTopy. HecMoTpsa Ha To YTo Ans pazpaboTkn u HacTpokn BUOMETPMYECKOW CUCTEeMbI Nepes UcnbiTa-
HWEM MOXHO MCMNOMNb30BaTb AEMOHCTPAUUOHHBIE AaHHbIE, (DaKTUHECKOe UCMblTaHue HeobxoauMo NPOBOAUTL
Ha JaHHbIX, KOTOpble paHee He WCMNonb3oBanuck paspaboTyMkamu anropuTmMoB. MicnbiTaHne npoBogaAT nyTem
0bpaboTKu JaHHbBIX B peMMe OTNoXeHHOoro 3agaHus. Benegctere HensmeHsemocT 6asbl JaHHbBIX pesynbTa-
Tbl TEXHOMNOTMYECKNX UCMbITaHWUI ABMSAIOTCH BOCNPOU3BOOUMMbIMKU. TeM He MeHee 3KchnyaTauMoHHbIe Xapak-
TEPUCTUKM MO OTHOLLEHMWIO K 3TON Ba3e aaHHbIx ByayT 3aBUCETb Kak OT BHELUHUX YCIOBWUIA, Tak U OT BbIBOPKU.

6.5.3.3 B npouecce cueHapHOro UCNbITAHUA NPOBROAAT UCNLITAHUE OLHOW UMW HEeCKOMbKUX NMOMHOKOM-
NNEeKTHbIX BMOMETPUYECKMX CMCTEM B YCIOBUSAX, MOAENMPYIOWMX ONpedeneHHy cUTyauuilo, MakcumansHo
NpUbMmKeHHy0 K AencTBuTenbHOCTH. Kaxxaasa neneiTyemas Buomerpruyeckasl cuctema nMeeT CobBCTBEHHbIN
natyuk cbopa, B pesynstaTe yero MoryT BbiTb Hebonbluve pasnuuus B MOMy4aemMbiX HadanbHbIX OaHHbIX.
CnepoBaTtenbHO, eCnNi CPaBHUBAKT HECKONbKO BUOMETPUYECKUX CMCTEM, HeEOBXOOMMO yaenuTb BHUMaHWe
TOMY, YTOObI cBOP AaHHbIX ANS BCEX UCMBITYEMbIX CUCTEM NPOXOAMI B OOHUX W TEX XKe YCIIOBUSIX OKpYXKatoLen
cpedbl U C UCMOMb30BaHMEM OAHOW W TOW e BblDopkM. B 3aBMcHMMOCTH OT TpeboBaHWA K UCNbITaHUIO obpa-
BoTKa OaHHbLIX MOXET ObITh Kak B pexXnuMe OTNOXEHHOro 3a4aHuns, Tak M B peXXuMe peanbHoro spemeHun. Boc-
NPOV3BOAMMOCTb PE3yNnkLTaToB MCMbITAHWA 0DecneyvnBaT TLWaTeNbHbIM KOHTPONEM BbIMNOMHEHUSA CLIEHaPUS.

6.5.3.4 OnepaTuMBHOE MCNbITaHME, KakK NpaBuno, NPOBOAAT B PEXUME peanbHoro BpemeHu nna obe-
creYyeHWsi COrMacoBaHHOCTW CO CPedor NMPUMeHeHUs (eCrv TOMbKO MCNbITyeMble cucTeMbl He obpabaTeiBa-
0T JaHHble B peXume OTMNOXEHHOro 3ajaHus). Bocnpon3BoguMMOCTE pe3ynsTaToB OnepaTUBHOMO MCMbITaHWA
MOET BbITh OrpaHMYeHa W3-3a HEN3BECTHbIX U HEAOKYMEHTUPOBAHHbLIX Pasnvyuin B YCIOBUAX SKCNnyaTauuu.
Bonee Toro, MoXeT ObiTb CMOXHO YCTAHOBUTL UCTUHHYI MHPOPMAaLIMIO O MMMYHOCTAX U NOBEAEHWUW UCTbITYe-
MbIX CyDbekToB, 0COOEHHO B YCMOBUAX OTCYTCTBUS agMUHUCTpaTopa ucneiTaHus, Habnwgartens 3a vucneiTa-
HUeM Unu obCcrnyXUBaKLLEro nepcoHana.

Pasnuuna mexagy BuaaMmn UCnbiTaHWin NpuBedeHbl B NPUnoXeHuu A.

7 MNnaHnpoBaHWe UCNbITAHUSA

7.1 OGwme nonoxeHuA

7.1.1 Ha nepBoOM 3Tane UCNbiTaHWNA IKCNEPUMEHTATOP O0JTXKEH ONpenerinTb:

a) TAM UCTMBITYEMbIX CUCTEM, UX MPUMEHEHWEe, YCITOBUA UCMNbITAHUA U BblﬁopKy;

b) aKCnnyaTtayMoHHbIE XapakKTepPUCTUKK, KOTOPbIE HeOﬁXOﬂ,V‘IMO N3MEPUTD;

C) [aHHble, HeobxoouMmble Ans OLEHKK SKCNNYyaTauMOHHbLIX XapaKTepUCTUK (T. e. onpenennte BUA
WUCNbITAHWA. TEXHONOrN4Yeckoe, ClueHapHoe Unu OI'IEpaTI/IBHOE').
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BblUJeyKEISaHHbIe AaHHble ABNAITCA OCHOBOW ANs pa3p860TKVI COOTBETCTBYHLLETO NPOTOKOMAa ucnbita-
HUA, onpegenas H906XO,£|,VIMbIE cpeacTBa KOHTpoONA yCHOBI/Iﬂ UCMBITAHURA, BbIGOpKy UCNbITYEMbIX Cy6'b9I{TOB
1 00BbEM UCMbITAHWHA.

M puMmedaHUue — BVIJJ, UCNbITAHUA MOXET ObITh onpegeneH 3apaHee, Hanpyumep: NpyU Hann4nu 6asbl AdaHHbIX
NCNbITYEMbIX 6MOMETpVI‘-IECKMX 06pa3u,0|3 Ona TeXHONOrM4eCcKoro UcnbitTaHna Unn YCTEHOBﬂeHHOﬁ CMCTEMbI OANA onepa-
TMBHOIO UCMbITaHUA. BoamMoxHbI Takke YCNOBKUA, NPU KOTOPbIX BCE BMAbI WCMbITaAHWIA MOoryT BbITh npoBeneHbl nocnegoea-
TENBLHO, C NOCTENEHHBIM CyXXEHWEM BAPUAHTOB MOOAalIlbHOCTU U 6MOMET|DVNGCKVIX CMCTEM, pacCMaTpMBaeMblX ONA BBOOA
B 3KCnnyartauuto.

7.1.2 TlpoTOKON UCMBLITAHWA NO BO3MOXHOCTW OOMKEH OTpaXaTb pasnuuusi BUOMETPUYECKMX CUCTEM W
YCMNOBWUIA UX MPUMEHEHUS, TAKWE KaK:

a) pasnuuns B YCNOBWUAX Cpefbl;

b) paznuuns B BbIBOPKE UCNBITYEMBIX CYOBEKTOR (HANPUMEP, pa3nuung B NpUBbIKaHUM CyOBLEKTOR);

c) pa3nuuusi B BUOMETPUYECKUX MOOAMNbHOCTAX (HanpMMep, pasnuMymsa B MOOanbHOCTAX, HaxoOsaLWwnxcs
noa BINUSIHWEM PasNUYHbLIX YCIIOBUIA, @ TAKKE PA3NUUUA MEXOY UCNLITAHUAMU NPEUMYLLECTBEHHO NOBEAEHYE-
CKOW 1 MpeumyLLecTBeHHO du3nonornyeckon Guometpum);

d) pasnuunsa B 3KCNNyaTauMOHHBLIX XapakTepucTuKkax (Hanpumep, namepeHue obLUMX 3KCMnyaTaunoH-
HbIX XapaKTepucTuk aAns BuomeTpuyeckon BepudukaLmm, MAEHTUHOUKALMA HA OTKPLITOM MHOXECTBE U UAEH-
TUDMKALMU HA 3aMKHYTOM MHOXECTBE NPOBOASAT Pa3HbIMKU MeToAaMM);

e) [oMnonHUTeneHbie NPobnemsl B yCTaHOBNEHMU UCTUHHOW MHopMaUmMu Ans BUOMETPUYECKUX CUCTEM
MAEHTUDUKALNN (B KOTOPOW TPaH3akuum BuoMeTpruyeckon MASHTUUKALUM He COMPOBOXAAKTCA ONpeaeneH-
HbIM BUOMETPUYECKUM 3asiBNIEHUEM).

7.1.3 Hacrtoswmin cTaHgapT ycTaHaBnmMBaeT OCHOBHbIE NMPWHLUMMbI NMPOBEAEHUSA OLEHKU 3KcnnyaTaum-
OHHBIX XapakTepucTuk 1 TpeboBaHusa K opopMNEHMID NpoTokona ucnbiTaHui. Metoabl n TpeboBaHWA K KOH-
KPETHbIM BMAAM MWCMNbITAHWA, BUOMETPUHECKUM MOAANbHOCTAM W K LEeNeBbiM NMPUMEHEHUSAM B HACTOALLEM
cTaHdapTe He PacCMOTPEHbI.

7.2 OnpegeneHue MHOpMaLUKU O CUCTEME

Mpu nnaHMpoBaHuy npouenyp cbopa AaHHbIX SKCNEPUMEHTATOP AOIDKEH AaTb OTBEThI Ha creayowme
BOMpOCHI 0 BUOMETPUYECKON cucTeMe, KoTopasi ByaeT NoaBeprHyTa UCMbITAaHW:

a) perucTpupyeT nu cuctemMa MHdopmMaumio o TpaHsakumax? Mpu oTpyuuaTensHOM OTBETE AaHHas WH-
chopmauus omkHa BbITb 3anuMcaHa camum UCTbITYeMbIM CyOBEeKTOM, a4MUHUCTPATOPOM MCNbITAHUS UMK Ha-
oniogatenem 3a ucnbiTaHWeM;

b) coxpaHsieT nu cuctema GuomeTpudeckme obpasubl MMM BUOMETpUYEecKMe MPU3HAKKM ONA KaK40MW
TpaHsakuMn? 370 HeobxoaMMo, ecnn pesynbTaThl CPaBHEHUA ONs cobpaHHbIX B NMPOLECCE UCMbITaHnA gaH-
HbIX ONPEAEnsoT B PEXMME OTINOXEHHOTO 3a4aHNs;

C) BO3BpALlaeT Nu cucTeMa MHOPMaLUUIO O pesynsTaTax CpaBHEHWS! UMK TOMBKO PeLUeHUsl O Jonycke
unu Hegonycke? B nocnegHem cnydae moxeT notTpeboBaTbes cO0p AaHHBIX NPU pasnyYHbIX HACTPOMKax no-
pora gnsa cosgaHud kpuson KOO (cm. 8.2.3). Ecnv cucTtema Bo3BpallaeT pesynsTaThl CPaBHEHUSA, TO Kakas
MHOpMaLUUst 4OCTYMNHa O NnapaMeTpax u wkane?

d) npepoctasun nu narotosutens KMO? ®opMupoBaHue peadynsTaToOB NAPHOMO W HEMAPHOTO CPAaBHEHUS!
B PEKUME OTNOXEHHOro 3a4aHus noTpebyeT ucnonbL3oBaHMa nporpammHbix mogynein KNO:

1) ons co3gaHus BUOMETPUYECKMX KOHTPOMbHLIX WabnoHoB 13 GuomeTpuyeckux obpasuor ans pe-
rmcTpaumm,
2) cosgaHusa BuomeTpuyeckux npob 13 GruomeTpuyeckmx obpasLoB 4Na pacno3HaBaHus,
3) onpeneneHus pesynsTaToB CpaBHeEHUs Mexay GuoMeTpuyeckumu npobamu 1 GUoMeTpUYecKUMM
KOHTPOSbHbIMK WabrnoHamu,;

e) TpebyloTcs MM MogudukaLmMm cucTembl 4Ns NpoBedeHus ucneltaHmua? MNosnusaT nm Tpedyembie Mo-
ancrKaLumy Ha aKcnnyaTauMOHHbIe XapakTepUCTUKA CUCTEMBI?

f) cosgaeT nu cucTema He3aBUCHMMble DMOMETPUYECKME KOHTPOSbHble wabnoHbl? Ecnn GuomeTtpuye-
CKMEe KOHTpOMbHble WabnoHbl 3aBUCUMbI, TO Npoueaypbl Ans cbopa nnv co3gaHus NonbITOK HENapHOTo cpa.-
HeHWsA DydyT pasnuyHbiMK (cM. 8.4.11).

MpurmeyaHune—HeszaBUcMMbIA BUOMETPUYECKUIA KOHTPONMBHBIW WabnoH — aTo WabnoH, cogep:aHue U cocTaB
KOTOpOro He onpeeneHsl U He MOryT BbiTb onpedeneHsl COAEPKaHNEM U COCTAaBOM OpYrnX BUOMETPUYECKMX KOHTPOIMb-
HbIX LLAONOHOB;
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g) mcnomnb3yeT N CUCTeMa anropuTMbl, KOTOPLIE aaanTUPYOT BMOMETPUYECKWUIA KOHTPONEHBIA WabnoH
nocne ycnewHow buomeTtpudeckon Bepudunkauun? B atom crydae HeoBXOAMMO MCXOOUTE M3 KOnMyecTBa
aganTaumin GMOMEeTPUYECKOro KOHTPOnksHOro WabnoHa, KoTopble AOIMKHbI MPOWU30WTU 40 U3MEPEHMUS IKCMy-
aTauMOHHBIX XapaKTepUCTUK, U BO3MOXHOCTM HEBMaronpuaTHOTO BAMSAHMSA MOMBITOK HENAPHOTO CpaBHEHWS Ha
KOHTpOMbHLIE LWAabnoHk! (cM. 8.4.5);

h) kakumn 9BNAKTCA pekoMeHOyemble 3Ha4YeHUs KavecTBa M30bpaxeHusa ¥ NOporoB NpUHATUA peLle-
HWA O COBMadeHuW AN UeneBoro npumeHeHus? [aHHble HACTPOMKW BAMAIOT Ha KA4eCcTBO MpeacTaBfsaeMblX
BruomeTpuyecknx 06pasLoeB N BEPOATHOCTU OWNBOK;

i) ycTaHOBMeHbl N1 OXugaemble BepOATHOCTU OWKMOOK? [JdaHHy MHOPMauuio UCNoNb3YT Npu Npo-
BepKe JOCTaToYHOCTK obbema ucneiTanus (oM. pasgen B.1);

j) kakve dakTopbl BMMAIOT HA 3KCMMNyaTaLlWoHHbIE XapakTepUCTMKN CUCTEMbI AaHHoro Tuna? OHW gomnx-
Hbl BbITe KOHTPONUPYEMbIMY UMW 3a00KYMEHTUPOBAHHEIMK (CM. 7.3);

K) 3aBMCAT Nu aKcnnyaTaunoHHbIe XapakKTepUCTUKA OT YMcna 3aperMcTpupoBaHHBIX BMOMETPUYECKUX
KOHTPOnbHbIX WabnoHos? [laHHas 3aBUCUMOCTL CyLLEeCcTBYeT y BonbLUMHCTBA BMOMETPUYECKMX CUCTEM UOEH-
TUUKALKMK 1 Y HEKOTOPbIX BMOMETPUYECKMX CUCTEM BEPUAMNKALMW, KOTOPbIE BbIMOMHAT PErMcTpaLuio rpyn-
Mbl MAW OCYLLECTBASIOT MOMCK €«OAMH KO MHOTMM» BO BPEMSA npouecca BuomeTpu4eckon Bepudmkanmn.

7.3 KoHTponb ¢haKTopoB, BNUAIOLWMX HA IKCNNyaTaUuUOHHbIE XapaKTEPUCTUKU

7.3.1 lNokazarenu 3KcnnyaTauMoOHHLIX XapakTepUCTUK BMOMETPUYECKON CMCTEMBI MOTYT B 3HAYUTElb-
HOW CTemneHu 3aBUCETL OT CNOCOBOB ee NPUMEHEHWSA, YCIIOBWMIA OKpY:KatoLlen cpeabl U Beibopku. Cnncok oco-
beHHocTeln BEIBOPKU, haKTOPOR NPUMEHEHUSA, BHELLIHUX U CUCTEMHbIX (DaKTOPOB, KOTOPLIE BMUSOT Ha 3KCNNy-
aTauMOHHbIe XapaKTepucTMKM BMOMEeTPUYEcKON CUCTEMBI, MpMBeAeH B npunoxeHun C.

7.3.2 ®akTopbl, BAUSIOLME HA N3MEPAEMbIE SKCMTyaTaLWMOHHbIE XapaKTepUCTUKW, AOMKHbI BbiTe ABHO
WM HEABHO OTHECEHbI K OQHOMY U3 CriefYLNX YeTbIpex KNaccoB:

a) KOHTponupyemeble ynpasnsemble hakTopbl, BKIOYEHHbIE B METOAWKY UCMbITAHUA (Kak He3aBUCHUMble
nepeMeHHbIe), KOTOpble MOXHO HabnwaaTh, MPOTOKONMPOBATL U aHANUM3UPORAT;

b) KoHTponupyemble HeynpaensieMble QakTopbl (MOCTOSHHbIE B TEYEHWME WCNLITAHURA), ABMSKOLIMECS
YacTbH0 YCMOBUIA UCMLITAHUS;

C) HeKoHTponupyemble hakTopbl — cryvalHble U He3aBUCKUMbIE OT UCMbITaHUSA akTopbl;

d) HesHauuTenbHble akTopbl, 3MEKT OT KOTOPbIX He ByoeT yuyuTbiBaThcHd. be3 naHHOM kateropuu
cdhakTopoB McMbiTaHne ByaeT npeaernbHO CIOXKHbLIM.

[o Hauyana cbopa gaHHbIX JOMKHO BbITh yCTAaHOBNEHO, Kakum obpasoM ByaeT OCyLLecTBATLCA KOH-
Tponb AaHHbIX hakTopoB. [ns onpefeneHns Toro, kakve aktopbl Hanbonee CyLLeCTBEHHbI, a KakMe MoryT
BblTb OTHECEHbI K HE3HAYUTENbHBIM, MOXEeT NoHaaobUTLCA NpOBEeCcTU NpeaBapuTensbHoe UcnbiTaHue buome-
Tpudeckux cucTem. [Mpu onpeaeneHnn KOHTPONMMpPYEeMbIX (PaKTOPOB MOXET BO3HUKHYTL MPOTMBOPEYVE MEXOY
HeobxoOMMOCTBI0 BHYTPEHHEN AOCTOBEPHOCTM (T. €. pasnuyns B IKCNIyaTauWOHHBIX XapakTepucTHUKax Bbl-
3BaHbl TOMbKO HE3aBUCHMMbLIMU NMEPEMEHHBIMUW, 3apPEerncTPUPOBaHHBIMU NMPU MCMBITAHWUA) U BHELWWHEW OOCTO-
BEPHOCTM (T. €. pe3ynbraThl 4eWCTBMTENbHO NpeacTaBnAT 3KCNITyaTalMOHHbIE XapaKTePUCTUKM MpU Lene-
BOM MPUMEHEHWNN).

Mpumep — lMpu cpaeHeHUU 3KCAyamauyuoHHbIX Xapakmepucmuk deyx 6uoMempuvecKux cucmem Heobxo-
dumo onpedenumes, enusem AU Keanugukayusa unu nuYHoCcmMs a8MUHUCMpamopa UcfbIMmaHus Ha 3Kcrniayama-
UUOHHbIe Xxapakmepucmuku. KoHmponupoeams 3mom ¢gpakmop MOXHO credyrouwum o6pasom:

a) cnnaHuposamek 3KCMepUMeHm MakuM o6pa3zomM, Ymobbl U3MepsiMmb 3KCNIyamauUuoHHLIe Xapakmepu-
cmuku Mexdy adMuHUCmpamopaMu ucnslimaHus dughghepeHyuansHO, Mak e Kak u Mexdy cucmemMamu;

b) ucnonb3oeams Mosfibko 00HO20 adMUHUCMPamopa UcnLIMaHus unu peznaMmeHmupoeams e3aumoded-
cmeue adMUuHUCMpamopa UcnbIMaHus unu ucinslimyemMoz2o cybbekma dna cobmodeHusi eQuHoobpa3sus e meye-
HUe ucnbimaHus;

¢) cny4aliHo pacrpedenumsb MOMNLIMKU pezucmpayuu Mexdy eceMu adMuUHUCMpamopaMu UCNbIMAHUS,
meM caMbiM UCKTIOYaa nobyro cucmeMamu4yecKkyro ouWubKy;

d) npu Hanuyuu AaHHLIX O IMOM, YMO Pa3nuYusa Mex0y adMUHUCMPAaMopPaMu UCHLIMAHUS AESIMCcH He-
60onbWUMU MO CPAaBHEHUIO € pasnuvusaMu mexdy cucmemamu, 0aHHbIl hakmop donyckaemcs He yYumbieami.

133 anI TEXHONOTMYECKOM UCNbITAHUW MOTYT BbITb YYTEHbI ocobeHHoCTU npuMeHeHNA " BI::I60|DKVI, Fél=
PaHTUpyrwLwine, 4To UCNbiTaHWA 6y,[!yT HeJOCTaTOYHO TPYOHBIMW N HEAOCTATOYHO NPOCTBIMW O1TA UCMbITYEMbIX
anropuTMmoB.

14

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 18/78
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71414.1-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69167
https://gostexpert.ru/gost/gost-71414.1-2024?utm_source=pdf&utm_medium=69167&utm_term=page

FOCT P 71414.1—2024

7.3.4 Ona Toro 4to6bl BUOMETpUYeckan cuctema morna BbiTb MCMbiTaHa Ha penpeseHTaTUBHOM Bbi-
Oopke B peanbHbIX YCMOBUAX, MPU CLEHAPHOM WCMNbITAHWW OOMKHbLI ObiTh onpegeneHbl U CMOOENUPOBaHbI
YCIOBUA peanbHoro NpUMeHeHus 1 Bolbopka.

7.3.5 TNpu onepaTMBHOM MCMbITAHUN YCITOBUA OKPYXarKLLel cpebl U BbIDOPKY ONpefenstoT B peanbHbixX
YCIOBUAX N0, KOHTPOMEM 3KCMepuUMeHTaTopa.

7.3.6 Tpu cueHapHOM 1 ONepaTMBHOM WCMbITAHUAX NOOble N3MEHEeHUs YCTPOMCTB 1 YCITOBUIA UCMbITa-
Hus Ans obecnevyeHs oNnTUManbHOW NPOU3BOAUTENBHOCTY (BKMOYAS MOPOrK Ka4ecTBa U NPUHATUS PELLeHWNA)
OOMKHbI BbITh BbiNONHEHbI 00 cbopa gaHHbIX. Bonee »ecTKWiA KOHTPONb Ka4ecTBa MOXET NPUBECTU K MEHb-
LLIEMY KOIMWUYECTBY MOXHbLIX COBNAAEHUIA U NMOXHbLIX HECOBMNAAEHUA, HO Bonee BbICOKOW BEPOSITHOCTM OTKA30B
cbopa paHHbiX. [Mopor NpuHATUA pelleHWs Takke OOMKeH BbiTb yCTAHOBMEH COOTBETCTBYHOLLMM 0bpasom,
eCcnu peLleHWe 0 CpaBHEHUW NPeOOCTaBMNAeTCca UCNbITyeMoMy CyObeKkTy B BUAE MOMOXWUTENbHOW UMK OTPU-
LaTensHON 0bpaTHOM CBSA3W, KOTOpasi BMUSIET Ha ero noeedeHne. Pa3paboTurku MOryT OaTh pekomeHgaLum
OTHOCMTENBHO ONTUMAanbHbIX YCITOBUIA UCMbITAHUA M KOMMPOMUCCA MeXay HacTponkamu.

7.3.7 OOHWM 13 OCHOBHBIX YCIOBUI MPW NNAHUPOBaHWMMW UCTIbITAHWUSA SIBNIAETCH onpefeneHne BpeEMeHHOo-
ro MHTepBana Mexay buomeTpuyeckoi permctpaumein n cbopom gaHHbIX BuomeTpuyeckor npobsl. MNpogon-
KUTEeNbHbIE BpeMeHHbIe MHTepBanbl, Kak NpaBuno, OCNOXHAKT conocTaeneHne obpasyoe BMOMETPUYECKOR
npobbl 1 BMOMETPUYECKNX KOHTPOMbHbIX WabnoHOB 1M3-3a ABMNEHWS, UMEHYEeMOro kak «ctapeHune LwabnoHa».
OTO COMPSKEHO C YBENWYEHNEM BEPOATHOCTEN OLWNBOK, BbI3BAHHBIX M3MEHEHUAMW BMOMETPUYECKNX Xapak-
TEPUCTUK, CBSI3aHHBLIMIK CO BPEMEHEM UX NpeabsaBneHus. Noatomy cbop AaHHbIX BruoMeTpuyeckon Npobkl Ans
MOMbITOK NAapHOro CpaBHEeHUsi AOMKeH ObiTk OTAENeH BO BpeMeHW 0T BUOMEeTPUYECKON pernctTpaummn NHTep-
BanoMm, copasmMepHbiM ¢ LeneBbiM NpuMeHeHWeM. Ecnn gaHHbIA MHTepBan HeW3BeCcTeH, TO pasfeneHue Bo
BPEMEHW AOMKHO BbiTh HACTONLKO NPOOOIMKATENbHbLIM, HACKOMNBKO 3TO BO3MOMXKHO.

MpumeyaHue — MHorga npolwelee ¢ MOMeHTa GMOMETPUYECKOI perrcTpauuy BpeMsa MOXET ABMATLCA 0f-
HWUM W3 KOHTPOMMPYEMbIX 3KCNepuMeHTanbHbIX hakTopos, Tpebyrowmx cbopa HeckonbKknx BromeTpuyeckx 00pasLUoB ¢
TeYeHneM BpemeHun. 3T0 NO3BOMUT NPOBECTN AMHAMWUYECKUI aHanu3 Takunx hakTopoB., Kak NpyBbIKaHWe, cTapeHue Lwabno-
Ha 1 cTabMNbHOCTBE/NOCTOSHCTBO BUOMETPUYECKUX XapaKTepUCTMK B Te4EHWe BCero nepuoga akcnepumeHTa (cm. 9.7.1).

7.4 OT60p MCNbLITYEMbIX CYyBHLEKTOB

7.4.1 BuomeTpuyeckas peructpaumnsa U GuoMeTpruyeckoe pacrnosHaBaHne TpebylT BXOAHLIX CUTHaMNoB
Unn n3obpaxeHuin GMOMETPUYECKUX XapaKTepuCcTUK. buomeTpuyeckne obpasubl OOMKHbI BbiTb coBpaHbl €
WCMbLITYEeMOoK rpynnbl ¢ cobniogeHueM TpeGoBaHWil 4eNCTBYHOLMX HOPMATUBHLIX JOKYMeHTOB B obnacTtu 06-
paboTKK NepcoHanbHbLIX AaHHbIX, AeNCTBYLWUX Ha TeppuTopnn Poccuiickoi ®enepaumn.

7.4.2 VicnbiTyeMas rpynna He OOMxHA BkMNto4aTh B cebsi UCMbITyeMblx cybbekToB, GUOMETpUYECKME
XapakTepUCTUKN KOTOPLIX MpedBapuTenbHO UCMOoNb30Banuck Ans paspaboTku UMW HacTPOWKK UCMbLITYeMOo
BMOMETPUYECKO CUCTEMBI.

7.4.3 VcnbiTyemaa rpynna gormkHa 6biTe gemorpadmdeckn nogobHa rpynne Lenesoro npuMeHeHus,
ANs KOTOPOW NO pe3ynkTaTaM UcnbITaHns ByayT onpegeneHbl 3KCNyaTalLMOHHbIe XapakTepucTuku. B gaHHoOM
cnyyae ucnbiTyeMble cy6bekTbl 4OMKHbI ObiTh BbIDpaHbl cny4YaiHeiM 06pasom 13 uenesor Beibopku. B gpyrux
cny4asix HeoGxo4uMo UCMonb30BaTh A06POBONLLEB.

7.4.4 YBenuyeHue yncna UcnbiTyeMbix cyBLekToB B UCTbITYyEeMOI rpynne 3a cyeT gobpoeonbues Ges
BBEOEHWS a[leKBaTHOMO KOHTPOMNS MOXET 0KasaTb BNUSHUE Ha WUchbiTaHua. Hanpumep, Mogu ¢ orpaHuyeH-
HbIMW BO3MOXHOCTAMKU MOTYT BblTb HEOOCTATOYHO NMpPeAcTaBeHbl B LeneBoi Bblibopke. MoXeT BO3HUKHYTb
HeobxoaumocTe HaGopa gobpoeonbLeB, YToGbI UCNbITYeMas rpynna Gbina MakcMarnbHO penpe3eHTaTUBHOI
1 oTpaxana pazHoobpasne noTeHuuManksHeIX Nonk3oeartenei. MpubnmkeHve LeneBoi BLIBOPKN ABNSETCS 3Ha-
YMMbIM BOMPOCOM B 0BecneYyeHni JOCTOBEPHOCTM UCTIbITaHWIA.

7.4.5 Buometpuyeckas peructpauus n BruoMeTpuyeckoe pacnosHaBaHue, Kak NpaBuno, COCTOAT U3 He-
CKOMbKMX 9Tanoe, KOTOpPble B 3aBMCMMOCTW OT LiENeBOro NpuMeHeHuss BUoMeTpUYecKUX CUCTEM OTAeneHb
APYr OT Opyra gHSMM, Hedenamu, Mecauamn unv rogami. He Bcerga MoxHO coBpaTh UCTLITYEMYHO TPYNNy ¢
MOCTOSIHHLIM COCTABOM Ha ANWTENbLHLIA nepuof, No3TOMY BMOMHE BEPOATHO, YTO HEKOTOpLIE UCMLITYeMble
cyOBLEKTBlI MOTYT BbIObITL M3 FPYNMbLl B MEPUOL Mexay aTanamu UCTbITaHu.

7.4.6 VcnbiTyemasn rpynna gomkHa 6blTe Hagnexawmm obpasomM NPOMHCTPYKTUPOBaHa, YTobLl ee aei-
CTBMSA W NoBedeHWe COOTBETCTBOBANW LeneBoMy npuMeHeHuo. Ecnmu ucneityembiM cybbektam npoucxonsi-
Lee npeacTaensieTcs PYyTUHHBLIM UMW OHW YCTAKT OT YCTAHOBIMEHHOrO NOpsAAKa WCMBITAHUW, TO OHU MOryT
Ha4aTb IKCMEPUMEHTMPOBATL UMK CTAHOBSATCA MeHee akkypaTHLIMUK. [M03TOMYy aKcnepuMeHTaTop A0MKEH Y4M-
TbIBaTb BOBMEYEHUE MCMbITYEMOro CyObekTa B NMPOLECC UCMbITAHUS NPY NNaHUPOBaHUK UCTILITaHUS.
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7.4.7 ONs CKpbITLIX LeneBbiXx NPYMMEeHEHNIN UCMbITYyeMble CyObLeKThl AOMKHLI BecTh cebs Tak, ByaTo oHu
He UMeloT NpedacTaeneHns o cbope BUuomMeTpudeckoro obpasua B AaHHbI MOMEHT. 3TO MOXET ObiTk JOCTUr-
HYTO NyTeM NaccUBHOro cbopa Ha NPOTSKEHWW ANUTENBHOTO NeprModa M UCNoNbL30BaHWA PagUoMeTOoK, YTOBI
YCTaHOBUTL MpaBUIbHLIA MAEHTUMUKATOP UCTILITYEMbIX CyObLeKToB 6e3 1x y4acTus.

7.4.8 lMepen wvcnbiTaHUEM UCTBITYeMble Cy6beKTbl AOMKHbI BbITh MOMHOCTLI MPOWH(OPMUPOBaHLI O
NPOAOMKUTENBEHOCTU UCMBITAHUS, NpoLeaypax cbopa, yCNoBUsX UCMOMNb30BaHWMA WU PAcNpoCTPaHeHNs aHHbIX
UCMBITaHUS, a TakKe 0 KONMMYecTBe 3TanoB UCMbiTaHuA. HesaBUcUMO OT xapakTepa MCNoNb3oBaHWUA MUYHbIX
AaHHBIX, OHW He MOoANeXaTt pasrmalleHuio SKCneprMeHTaTopoM. YrpasneHue AaHHbIMW UCTBITYEMbIX cy6b-
EKTOB JOIMKHO OCYLLECTBMATLCA ¢ cobriogeHneM TpeboBaHU HOPMAaTUBHbLIX AOKYMEHTOB B 06NacTu 3aLluThI
nepcoHanbHbIX AaHHbIX, OedCTBYWNX Ha TeppuTopumn Poccuitickor ®epepaunn. B cOOTBETCTBUKU C 3TUMMU
npaeunammn MoryT GbiTb NpeanucaHbl, Hanpumep, NornHoe packpbiTe MHOoPMaLUMK U noanvcaHne opmbl
cornalleHus nepeq y4acTMeM B UCMbITaHWKM, a Takke obecneyeHrne aHOHUMHOCTU BCEX MOMyYeHHbIX AaHHBIX.

M pnmevyaHmne — Onsa HEKOTOpPbIX BUOOB WCTbITaHWA, Hanpumep AnAa onepatBHOTO MCMNbITAHWA CKpbiTDﬁ Cu-
CTeMbl VI,D,E.‘HTVICDMI{ELI,MH, MHq:)OpMMpDBaHVIe NCNbITYEeMbIX Cyﬁ'beKTClB, BO3MOXHO, 6y,qu HELLeJ'IBCOOﬁpaIiHbIM NI MOXeT
N3MEHWUTb UX NOBEOEHNE, YTO NPUBEOET K HEAOCTOBEPHOCTM NONYYEHHbIX PE3YNbTaTOB.

7.4.9 Tpu Heo6XoQUMOCTU UCMOMNb30BaHUA UCKYCCTBEHHbIX BUOMETpUYeckux obpasLos unmu 6UoMeTpu-
YecKUX NPWU3HaKoB (BKMoYas co3gaHHbIe NyTem M3MeHeHWs pearnbHbIX AaHHbLIX) UX NPUMeHeHUe OOMKHO ObiTb
060CHOBaHO W yKaszaHO B MPOTOKOMNE WCMbITaHWA, B KOTOPOM Takke OOMKHbI BbiTk onucaHbl MeTod cbopa
BUoMeTpUYeckux 0BpasLoB U YCNOBWA ero NPUMEHUMOCTH. PeaynbTaThl UCMNBITAHWA ANA UCKYCCTBEHHBIX U He-
NCKYCCTBEHHbIX BMoMeTpUyeckx 06pasLoB JOMKHLI ObiTe YKasaHbl B MPOTOKOME UCMbITAHUA OTAENLHO, a pe-
3ynbTaTbl UCNbITAHUS CMELLAHHBLIX MCKYCCTBEHHBLIX Y HEUCKYCCTBEHHBLIX BMOMEeTpUYeckmx o6pasLoB OOMKHbI
coaepxaTb NoApoBbHOCTU CMeLLeHus.

MprumMeyaHne—Kcnonb3oBaHNe NCKYCCTBEHHO CUHTE3MPOBaHHBIX M30BpaXKeHnn BUOMETPUYECKNX XapaKkTepu-
CTUK NMOBbICUINO Bbl BHYTPEHHIOK LOCTOBEPHOCTL TEXHOMOMMYECKUX UCMbITAHWIA, TaK KaKk KOHTPONMPYITCS BCe He3aBucH-
Mbl€ NEPEMEHHbIE, BMUAIOLLME HA IKCMMyaTauMOHHBIE XapakTepucTUki., BHELWHSA QOCTOBEPHOCTL NPU 3TOM, BEPOSATHO,
BygeTt cHwkeHa.

7.5 O6bemM McnbITaHUA

7.5.1 O6wme nonoxeHus

MacwTab “cnblTaHUs C TOYKWM 3PEHKS YMCNa UCMBITYEMbIX CYyOLEKTOB, 06pasLoB M TPaH3aKUWA BNUSA-
eT Ha TOYHOCTb M3MepeHUsa BeposaTHoCcTel ownbok. Yem Bonblie 06beM MCNbITaHUA, TEM Bbille TOYHOCTb
pe3ynsTatoB. [na yCTaHOBNEHUS HUMKHUX FPaHUL, KONMMYecTBa MOMbITOK UMM TPpaH3akuyuii, Heo6XoaUumMbIX 4ns
3a4aHHOrO YPOBHS TOYHOCTW, NPUMEHSIIOT NPABUO TPeX U npaesuno Tpuauatu (cm. pasgen B.1). OgHako gax-
Hble npaBuna 3aBbILaloT CTeneHb 4oBepusa K BMoMeTpuyecknm pesynbsratam, Tak Kak npegnonararoT, YTo Be-
POATHOCTKM OLWIMBOK ABNATCA CneaAcTBUEM €AUHCTBEHHOrO UCTOYHWKA BapuaLun, YTO HEBEPHO B OTHOLLUEHWK
BMOMETPUUECKNX CUCTEM.

MpumevyaHue — Mo Mepe yBenuyeHus oGbemMa UCMbITAHWA OUCTIEPCHSA OLEHKM YMEHBbLUAETCs, HO MacluTab-
HbIA KO3(DULMEHT 3aBUCUT OT MCTOMHUKA AMcnepcund. Hanpumep, UcnbiTyemMble cyBbekTbl MOTYT UMETb OTNNYAOLWNECS
BEPOSITHOCTU OLWMOKK [2], AaloLiMe KOMMOHEHTY AUCNEPCUM, KOTOPYHO BLIYMCIAIOT Kak eQuHWLY, pa3noeneHHyo Ha Yucno
MCMbITYeMbIX CyOBEKTOB, BMECTO eAUHNULbI, Pa3eneHHon Ha YMcno nonbiTok. MNogpobHoe onuvcaHwe aaHHoro addhekTa
npuBeaeHo B NpUNoxeHun B.

7.5.2 CHop HecKONbKUX TpaH3aKLuMi BMOMETPUYECKOro pacno3HaBaHUA ONA Kax4oro Ucnbitye-
Moro cybbekTa B cucteme

7.5.2.1 B npouecce UcnblTaHMs AONYyCKaeTcs MCMNOMb30BaTh HECKOMbLKO TPaH3aKUMi OT KaX4oro Ucnbl-
Tyemoro cybvekta B cucteme. McnbiTaHus, Npy KOTOPbLIX OT Ka)X4oro MChbITyemoro cybbekta Heobxognmo
Nony4nTb HECKONbKO TPaH3aKLUMWIA, BKNKOYaT B cebs:

- ucnbiTaHue 3pEeKTOB CTapeHus, agantauun u Apyrux cCUcTeMaTuHeckux M3MeHeHWI;

- UcnbiTaHne BMOMETPUYECKUX CUCTEM, MCMOMb3YIOWMX 0OHOBNEHWe BMOMEeTPUYECKOro KOHTPOSbHOIO
wabnoHa;

- onpedeneHre Ouana3oHOB BepOoATHOCTER oWuboK, MHOMBUAYANbHLIX ANA KAXAOMo WMCNbITYEMOro
cybbekTa;

- UCMbITAHME, NP KOTOPOM TPaH3aKUWs He MOMHOCThLK onpedeneHa 40 NPoBedeHuss UCNbITaHWd, Ha-
NpUMEP: NpU onpefeneHun BIMSHUA YUCNa NOMNbITOK B TPaH3aKUUK HA 3KCMNyaTaunOHHbIE XapaKTePUCTUKNA.
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Mcnonb3oBaHue HeCKOMbKMX TpaH3aKLl,I/IF‘I B KaKgon cucteme HEeyMmeCTHO B TeX MUCNbITAHWAX, B KOTO-
pPbIX NMpegnonaraeTcHd, 4To NCMNbITyeMble Cy6'I:EKTbI HE 3HaKOMBbI C yCTpOﬁCTBOM nInn 6MOMETDMHECKMM npuno-
XKeHunem.

MpmmeyaHune — Ecnv CTOMMOCTE M YCUNUS MO OPraHM3auMmv U perMcTpaunm rpynnel UCNblTyeMblXx cybbekToB
He ABMATCA CYLLECTBEHHLIM YCMOBUEM, TO ANsA 0DecneyeHna He3aBUCUMOCTW TPaH3aKLWIA UCMONb3yHT BonbLUoe YMCro
UCMNbITYEMbIX CyObLEKTOB, KaXKablil M3 KOTOPLIX CO3AaeT OTAeNbHYIO TpaH3akumio. JecaTtb nap «buomeTpudeckas npoba —
OMOMETPUYECKUIA KOHTPOMBHBLIA WabnoH» oT Kaxgoro M3 100 ucnbiTyemMblX CyOBEKTOB CTAaTUCTUYECKW HE SKBMBANEHTHLI
ogHon nape «buomeTpudeckas npoba — BUOMETPUYECKMIA KOHTPOSBHLIA WabnoH» oT kaxgoro 13 1000 ncnbITyeMblx
cybLekToB 1 He 0BecneunBaloT TaKoW e YPOBEeHb OOCTOBEPHOCTM peaynsTatos. B zaBucumocTy 0T HEOBXOAMMbLIX CTO-
WUMOCTU W BPEMEHW OOMYCKAETCA MCMOMb30BaTh paHEe 3apervMCTPUPCBaHHLIX UCMBITYEMbIX CyOLEKTOB, @ He UCKaTb U
perncTpvpoBaTth HoBbIX. [pu BLINONHEHUW TPaH3aKUWK ANS OAHOBPEMEHHOMO NPOBEAEHUS AONMOMNHUTENBHBIX TPaH3aKLMNA
TpebyloTcs HeaHauMTeNbHLIE YCUNUA. HeCMOTpS Ha KOppenauuio Mexay HECKOMBKMMM TpaH3akUuUsaMu BO3MOXHO, YTO MpU
WCMNOMb30BaHNUN HECKOMMBKMX TPaH3aKUMIA OT MEHbLUEro Yyvcna McnbiTyeMblx CyObeKTOB BO3HMKAET MeHbLUAsa Heonpeae-
NEHHOCTb PE3yNLTaToB UCMbITaHWS, YEM MPU UCNbITAHWK aHanorMYyHoOW CTOMMOCTM C UCNOMb30BAaHWEM OOHOM TpaH3akuun
OT BonbLIero Yicna nenbiTyeMbix cyObeKkToB.

7.5.2.2 Konu4ectBo 1 4acTota NPUMEHEHWs UCNbITAaTenbHbIX TECTOBLIX TPaH3aKUWWA, MOMYyYEeHHbIX OT
Kaxaoro ucneiTyeMmoro cybbekTa, JOMKHbI COOTBETCTBOBATL WX LEeneBoMy npumMeHeHuo. Mcnons3oBaHue
MHOXECTBEHHbIX TPaH3aKUMA HEMPUITOQHO B TeX UCMLITAHMSAX, B KOTOPLIX NOMb30BaTenNb AOMKEH OblTb HE3Ha-
KOM C YCTPOUCTBOM UITM BUOMETPUYECKUM NPUINOKEHNEM.

MpumedyaHune — MNoBegeHne UCMbITYEMOro cybbeKkTa MOXKET M3MEHATBLCH C Ka) oW nocneayowen nonbITKon
n3-3a NOBLILEHUS YPOBHA €ro OCBEAOMMEHHOCTU 06 yCTpOMCTBE My 0BpaTHOW CBA3U B BMAE PELUEHUS O CPaBHEHWW.
Hanpwmep, nepeas nonbiTka, KOTOPYD COBEPLUAET WUCMbITYeMblid cybbekT, ByaeT umets Gonee BbICOKYH) BEPOATHOCTb
OTKasa, YeM crneyowme noneiTki. B pesynetate Habnogaemas BJIHC BygeT 3aBUMCceTb OT CTPYKTYPbI NOMLITOK KaXKO0ro
UCMbITYEMOro cyObekTa, kKak onpeaeneHo B COOTBETCTBUM C MPOTOKONOM MCMbITaHWA. BepoaTHOCTM OLWIMOOK OLeHUBaoT
B CPEOHEM He TOMNbKO MO LENeBoil BbiDOpKe, HO TakkKe Mo MOoMbITKaM, KOTOPbIE UCTBITYEMbIA CYOBEKT MOXET BLINOMHUTE
KOpPPEKTHO. B aTOM cny4ae NpMMEHAIOT ycpeaHeHWe Mo HEeCKONMbKUM nomnbiTkam. OgHako CyLecTByeT BEPOATHOCTL TOrO,
YTO M3MEHEHUE KOMUYECTBA U CTPYKTYPbI MOMLITOK HA O4HOMO UCMLITYEMOro cybbekTa BNUAET Ha noBefeHne cybbekTa B
OOCTaTOYHOW CTeneHn, YToObI 3HAYUTENBLHO U3MEHUTE U3MEPEHHLIE BEPOATHOCTM OLLMDOK.

7.5.3 TpeboraHuA K 06beMy UCNbITaHUSA

Mpu onpegeneHun ypoBHA OOCTOBEPHOCTW PE3yrnbTaToB MCMBITAHUSA YWUCIO WCMbITYeMbIX Cy6bekToB
nmeeT Bonbluee 3HAYeHWe, YEM YUCIIO NPOBOANMbBIX TPaH3aKLMWIA, MOSTOMY:

a) rpynna gomkHa BbiTb HACTONbLKO GOMNbLLUOR, HACKOMNBKO 3TO NpaKTUYecku ocylecTemMmo. Mepoit uene-
co06Bpa3HocT MOryT GbITh 3aTpaThl HA HAOOP M UCMbITAHUE TPYMNbI;

b) npwn HeobxoaMMoOCTK ONpeaensioT 3a4aHHbIA YPOBEHb TOYHOCTH W YPOBEHb JOCTOBEPHOCTM, HEOBXO-
AWUMbIA AnA npoBeAeHUs BUOMETPUYECKOrO IKCMNYyaTaUMOHHOMO UenbITaHKs. OT KaX4oro UcnbiTyemoro cybnb-
eKTa JOMKHO BbITh MOMy4YeHO 4OCTATOYHOE YMCIO TpaH3akLUui, YTobsl obllee YMCNO TPaH3aKUuiA NpeBbICUMNo
3Ha4YeHne, onpefeneHHoe NCX0ANA U3 3aaHHOT0 YPOBHS TOYHOCTU WM AOCTOBepHOCTW. [Ins onpeaenenvs obb-
emMa vcnbiTaHua MoXeT BbiTb MCNONBb30BAHO NPAaBUMNO TPEX UMW NPaBUNo TpuauaT. MNpu HANUYUKM BO3MOX-
HOCTU coBpaTb HECKOMNBKO TpaH3aKUMA OAHOTO U TOTO e UCMbITYyeMoro cybbekTa B pasHble OHU UMK pasHbie
oBpasupl ucnbiTyemoro cybbekTa (Npy yCrnoBUW COXpaHEHUs! Ppenpe3eHTaTUBHOCTUY) MOXHO YMEeHbLUWTE 3a-
BUCUMOCTW Mexay TpaH3akUWAMMU OAHOT0 W TOFO e UCMbITYeMOro cyobekTa;

C) mocne TOro Kak AaHHble cobpaHbl U NpoaHanuavpoBaHbl, AomxHa BblTh NPOBEgeHa oLeHKa Heonpe-
[AEeneHHOCTU M3MEePEeHUIA SKCNyaTaLMOHHBLIX XapaKTepUCTUK.

M puMedaHue — B atom cny4vyae NpUMeHAKT 3akoH y6b||3arou.|,eﬁ oTaayun, T. €. uenb OOCTUrHyTa, eCcrn Yucno
OLWMBOK, BO3HUKAOLLMX WU3-32 W3MEHEHWI yCJ'IOBIAI?I MCNONb30BaHWUA UK BbiﬁOpKM UCNbITYEMBIX Cy6'bEI{TOB, npeeblilLaeT
YMCNO OLWKMBOK, CBA3AHHbLIX C YUCMIEHHOCTLIO rpynnbsl 1 06BLEMOM UCMbITAHWIA.

7.6 MHorokpaTHble UCMbITaHUA

7.6.1 BcregcTeue BLICOKOM CTOMMOCTY Npoueaypbl cbopa AaHHbIX JONYCKaeTCcs NPOBOAUTL HECKOMBKO
NCNbITAHWA C OAHUM HaGopPOM AaHHbIX. ITOT METOA MCMNOMb3YT NPU NPOBEAEHUM TEXHOMOMMYECKOro UCMbi-
TaHua. [ns npoBeaeHns WCMbITAHWA HECKOMbKUX anropuTMOB CPaBHEHUA B PEXUME OTMOXEHHOro 3a4aHus

* Hanpumep, ncnonb3oBaHve MU3MHLA MOXET BblTe HepenpeseHTaTUBHLIM ANs HOPManbHOro NpUMeHeHus Bruome-
TPUYECKOW CUCTEMBbI OTNEYATKOB NanbLeB, N 3HAYeHUs BEpPOSATHOCTU ownbok ByayT pasnuyHeiMu (cM. [3]). TouHo Tak ke
“cnonbL3oBaHne NepeBepHyYTOW NeBOW pykn He ByaeT penpe3eHTaTUBHBIM B BUOMETPUYECcKon cucteMe, NpegHa3HaYeHHoM
AN perucTpauuy npasor pyKu.
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MOXeT BbITk cobpaHa ogHa B6asa gaHHbIX. Takum obpa3om obecneynBaeTcs pasgeneHue nogcucrtemMbl cbopa
OaHHbIX WM nogcuctembl 0bpaboTkm curHana. [NocKonbKy AaHHbBIE MOOCWMCTEMbI, KAk NPaBWiio, He ABMSTCH
abconkTHO He3aBUCHMMbIMU, TO MOTYT BO3HWKHYTb Npobnembl. HanpyMmep, modyne NpoBepKW KavecTBa, Tpe-
Bytowmin oT nogcucTemMbl cbopa BUOMETPUYECKMX AaHHbIX MOBTOPHOrO MOMy4YeHWA N3obpaeHus, ABMAEeTCS
4yacTblo NoacucTeMel obpaboTkn curHana. Kpome Toro, Ha Ka4yecTBO M300paXeHuns BNUAKOT pasnvyHble BUAE
nonb30BaTenbCKMX UHTepthecoB, KoTopkle ynpaensaloT npoueccoMm cbopa BuomMeTpuyecknx gaHHelx. Cne-
AoBaTenbHOo, NPU UCNOMb30BaHUKM 00BLEKTUBHOW Ba3bl JaHHBIX TEXHONOrMYecKoe UCMbITaHWE anropuTMOB B
pexume OTNOXKEHHOro 3aJaHusa MOXeT AaTk HeAOCTOBEpHbIe MoKasaTeny obLMX aKcnnyaTauMoHHbIX Xapak-
TepPUCTUK BMOMETPUYECKON CUCTEMbl UM CMECTUTb Pe3ynbTaTbl B MOMb3y OOHUX CUCTEM MO OTHOLUEHWMIO K
OPYTMM.

7.6.2 CueHapHble UCMbITaHWUA HECKONBKMX BMOMETpUYEeCKX CUCTEM A0MyCcKaeTcs NPoBoAUTbL OOQHOBPE-
MEHHO NMPWU HaNM4YMK MCMbITYEMORN TPYNMbl C UCMONL30BAHWEM HECKOMBKMX PasfuYHbIX YCTPOWCTB UMK METO-
OOB Ha kaxgowm aTane. JaHHbld noaxon TpebyeT ocTOpOXKHOCTW. Hanpumep, korga ucnbiTyemele cybbekThl
nepeMeLLarTcsl OT YCTPOWCTBA K YCTPONCTBY, NPUBbIKAHWE K OOHOMY YCTPOWCTBY MOXET BNUATL Ha B3anMO-
nencteue cybbekTa co criegyoLlwnM yCTpoicTBOM. YTobBbl ypaBHATL AaHHbLIA 3heKT No BceM YCTPONCTBaM,
nopagoK NX NpeabABMEHNA KXO0MY UCTbITYyeMOMY CyObekTy AomxeH BbiTk CryYanHbIM.

8 C6op AaHHbIX

8.1 WUckniouveHune oTkaza cGopa AaHHbIX

8.1.1 MNMony4eHHble BuomeTpudeckme obpasibl K GUoMETpUHECKWE NPU3HAKK 3aHOCAT B Basy AaHHbIX.
WHchopmauns o Buometpudeckux obpasiax, BMOMETPUYECKUX MPU3HAKAX U UCMBITYEMbIX CyBbekTax, KoTo-
PbIM OHW MpWHAOMeXarT, SBNsSeTca MeTagaHHbiMKM. Basa gaHHbIX U MeTafdaHHble MOryT ObiTh MOBpEeXAeHbl,
ecnv bygyT gonyLweHsl ownbkm B npouecce cbopa gaHHbIX. BeposiTHocTu ownbok B npouecce cbopa fgaHHbIX
MOTYT MpeBbillaTh BEPOATHOCTU OLWKMBOK BUOMETPUYECKOR CUCTEMBI, MO3TOMY cBOpy AaHHLIX cneayeT yae-
JISiTb MOBbILEHHOE BHUMaHWe, 4Tobbl M3bexaTtb owmnbok B 6a3e AaHHbIX (HEMPaBWUIIBHO NMOMYYeHHbIW Buome-
Tpyyeckuin obpasel) n B MeTafaHHbIX (HENPaBUbHO MapKUpPOBaHHbLIN BuoMeTpudeckuin obpasel).

lMpumepbi

1 BOo3MOXHbLIMU NpU4YUHamu owubok e 6a3e 0aHHbIX S8JIAFOMCH:

a) daHHble ucnbimyeMbix CyObeKmos, UCofb3yLWUX cucmemy, HenpasusbHble (8He paMoK UHCMPYKUUU
no akcrnepumMeHmy), Harpumep u3-3a Henpasu/IbHO20 UCMOoMb308aHUsA CKaHepa omneYyamyKos nanbuyes;

b) daHHBIE Mycmo20 unu UCMOPYEeHHO20 U306pakeHus, ecnu ucnbimyembil cy6bekm eesen [MUH, Ho He
npedcmaeun Kka4yecmeeHHoz20 6uoMempuYeckozo obpasya.

2 B0o3MOXHLIMU NPpUYUHaMu owWUu6oK 8 MemadaHHbIX SI8JIHOMCH:

a) ucnbimyemsii cybbexkm ¢ HeaepHbiM MTHH;

b) HeeepHkiii eaod MAH;

c) ucnonb3oeaHue HepeanaMeHmMupogaHHoU Ans ucnbimyeMozo cybbekma Guomempuyeckoll xapakme-
pucmuku, Hanpumep: cy6bexkm ucnonb3yem cpedHuil naney, koeda mpebyemcs ykazamenbHbill.

8.1.2 lpwu cbope gaHHLIX criegyeT UCMonb3oBaTh NporpaMmmMHoe obecnedyeHne, KOTopoe MUHUMU3UPYeT
obbemM gaHHbIX, TpebylolWnxX BBOAa C KNaBMaTypbl, He TpebyeT NpUCYTCTBUSA HECKONbLKMX agMUHUCTPaToOpPOB
unu Habniogatenei 3a UcnbiTaHWeM ANst NPOBEPKU BBEAEHHLIX OaHHLIX, @ TaKKe MMEeeT BCTPOEHHOe pesep-
BMpOBaHWe AaHHbIX. AOMUHUCTPATOPLI UCTLITAHUS M HAbnoaaTeny 3a UCMbITAHMEM AOMKHLI 3HATL Npasuna
paboTkl ¢ GMOMETPUYECKOo CUCTEMOM 1 NpeaoTBpallaTh BO3MOXHbIe owmnbkn. Bo nabexaHue pasnudHomn nH-
TeprnpeTaumm NOHATUS «HeNpaBUNbHO NOMyYEeHHbIR GuoMeTpuyeckuin obpasel» OomkHbl ObITb 3apaHee ycTa-
HoBNeHbl 06LEKTUBHLIE KpuTepuu. JTlobasn BHelwTaTHas cMTyauuMs, BO3HVWKaLWas npu nonbiTke cbopa AaHHbIX
1 3aTparvpatollas TpaH3akuWio, gomkHa ObiTb 3a40KyMeHTMpOoBaHa agMUHMCTPaTopamMn UCTbITaHUS U/unu
HabntogaTensMu 3a UcnbITaHUeM.

8.1.3 OwwmbkM, gonyuieHHbIe npu cbope AaHHbIX, CHMKAKT JOCTOBEPHOCTL Pe3ynsTaToB UCTbITaHUS.
Wcnpaenenue ownbok B 6ase AaHHbIX UMM MeTagaHHbIX AOMKHO OblTh BbIMOMIHEHO C MOMOLLbH BCTPOEHHOIO
B CUCTEMY YCTPOWCTBA pe3epBupoBaHns cbopa AaHHbLIX U He OOMKHO BbiTk MOMHOCTLI OCHOBAHO Ha pesynb-
TaTax NpoBepeHHOoro GUoOMeTPUYEeCcKoro anroputTMa. B aTom oTHoWweHMK BUoMeTpuYecKkne CMCTEMBI, KOTOpbIe
MOryT COXpaHATb BuoMeTpuyeckue obpasubl U/MNM NPOTOKONLI TpaH3aKLMA, NpeaocTaenaoT Gonblue BO3-
MOXHOCTel ANs ucnpasneHus oWMBOK, YeM CUCTEMBI, B KOTOPLIX BCe 0COBEHHOCTU UCTLITaHUS AOMKHLI BbITh
3anucaHbl BPYYHYH.
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8.1.4 A,EI,MI/IHI/ICTpaTOpb[ MCMNblTaHNA “ HaGJ'IIO,D,aTEJ'II/I 3a ncnbiTaHMemM He OOJIKHbl BPYYHYHO 0T6pa|<0-
BblBaTb UMM MCMNONbL30BaTh BBTOMETMfBMpDBaHHbIﬂ MEXaHU3m OTﬁpaKOBKM COGPEHHbIX 5MOMETPW~IECKMX 0b6-
pa3uoB, KpOMe Tex Criy4daes, Koraa 6MOMETDVI‘-IECKME O6pa3Ll,I::l He COOTBETCTBYHOT HEKOTOPOMY cbopr\naanomy
npegonpegeneHHomMmy 3aOoKyMeHTUPOBaHHOMY W npeacTaBneHHOMY KpUTepurd UCKIHYeHUA. Yucno mncknio-
YEHHbIX TAKNM OGDaBOM 6MOMETDM‘-IE.‘CKVIX OGDaSLI,OB AO0JTKHO BbITh OTpaXeHo B NpOTOKONe.

lMpumep — Uckmoyaemcs 6uomempuyeckuil o6pasey omneyamka nanbya, eciu niouwads 3apeaucmpupo-
eaHHol o6nacmu nanbua MeHee 0,25 cMm2.

8.2 CobpaHHble gaHHble U1 0COBEHHOCTU UCMNbITAHUA

8.2.1 [JaHHble, KoTopble MOryT BbiTb cOBpaHbl aBTOMATUYECKH, 3aBUCAT OT UCNONbL3yeMoi BuomeTpu-
YecKoW cucTemsl. BromeTpuyeckme cUCTeMbl OOMKHbI aBTOMAaTUYECKN 3anucbiBaTh BCE NOMbLITKA BUomeTpu-
4YeCcKoW perucTpauuun, Bepudunkaumm unu naeHTudmnkanmm, Bknoyas napaMmeTpel TpebyemMoi MOeHTUYHOCTH,
pesynbTaTbl CPaBHEHMWS U NOKasaTenu kayecTsa. 3TO NO3BOMUT CBECTM K MUHUMYMY 06beM AaHHbIX, 3anMcaH-
HbIX BPYYHYH, U BEPOATHOCTL OWNBOK pacluMdpOBKY.

Ecnu 6romeTpuieckne cucTeMbl COXpPaHsAIT BUoMeTpuyeckne obpasubl, TO 3TO AaeT credyLwue npe-
MUMyLLecTBa:

a) ecnu usrotoBuTens npegoctaeun KMNO wnu MUM, To 3aperncTpupoBaHHbie GMOMETpPUYECKMe KOH-
TpOMbHbIE WAaBNoHbLI U Pe3ynesTaThl CPABHEHWSA MOTYT BbITh PACCHUTAHBI B PEXUME OTIIOXEHHOTO 3a4aHNUs, YTO
obecneynBaeT NonHoe NepekpecTHoe cpaBHeHne BromeTpudecknx Npod ¢ BUOMETPUYECKMMUN KOHTPOMbHBIMM
wabnoHaMu 4nA NonyYeHns BonbLIero KonM4YyecTsa peayrnsTaToB CpaBHEeHUS;

b) coBpaHHble BruoMeTpudeckne 06pasubl MOryT GbITh MCNOMNb30BaHbI B HECKOMBKUX CRyvasax: aAns npo-
BEPKU MOANDULMPOBAHHOIO anroputMa unu (ecnu GuomMetpudeckre o6pasubl MMEKT COOTBETCTBYIOLNI
chopmaT) AN NpoOBEpPKN APYrUX anropMTMOB NPU TEXHONOMMYECKOM MCMbITaHuu;

c) noTeHuManbHble oWnbKM B 6ase gaHHbLIX UM MeTafaHHbIX MOTYT GbiTk MPOKOHTPONUPOBaHLI BU3Y-
anbHO UMW NPU NPOBEpPKE 3anucei TpaH3aKUWi.

8.2.2 MHorme 6MOMETpUYECKME CUCTEMbI B HOPMAamNbHOM pexume paboTbl HE COXpaHAKT BUoMeTpu-
yeckue obpaslbl, GMOMETPUYECKNE KOHTPONbHbIE WAaBMoHbl MMM aBTOMaTMYecKkMe 3anucK TpaHsakuwia. Mpu
B3aMMOOEWCTBUM C M3rOTOBUTENEM CINeAyeT yKasaTh, YTO CMCTeMa AomkHa obecnednBaTth BbiNoNHeHue dyHK-
LWOHANbHbLIX BO3MOXHOCTEN, HO MPU 3TOM HEOBXOAMMO, YTOBLI 3KCNNyaTalMOHHbIE XapakTepUCTUKUA CUCTEMBI
He BbinKM MaMeHeHbl. Hanpumep, 3anucek GuomeTpuyecknx obpasLos MnNu GUOMETPUYECKMX NPU3HAKOB MO-
KeT 3ameanuTb paboTy BUOMETPUYECKON CUCTEMBI U MOBNUSATL Ha NOBeAEHMEe UCMBITYeMOoro cybbekTa. Ecnu
BuomeTpuyeckue obpasubl Unu BUOMETPUYECKUE NPU3HAKMA He MOTYT BbiTb COXpaHeHbl, TO BMoMeTpUYeckas
PErMcTpaumnst U NomnbITKM NapHOro U HENapHOro cpaBHEeHWs O0MkKHbI ObiTh NPOBeAeHbl B pexume peanbHoro
BpEMEHM U pesynbTaThl, Mpu HeobXoAUMOCTH, OOMKHLI GbiTb 3aperncTpyupoBaHbl BpyYHyt. [ns nonyyeHus
LOCTOBEPHbIX Pe3ynsTaToB Heobxoaumo obecneuynTs KOHTPOnb 3a aAMUHUCTPaTOPaMu UCNLITaHUS U Habmio-
aatensMu 3a UCNbITAHUEM.

8.2.3 HekoTtopble GUoMETpUYeckMe CUCTEMbl NPeNoCTaBNAKT pelleHne o COBMaaeHUn N1 Hecosnaae-
HUU MpKU JaHHbIX HAcTpolkax 6e3onacHOCTU, HO He NPefoCTaBnAT pe3ynsTaThl cpaBHeHUs. Ecnv npotokon
ncnbiTaHna TpebyeT reHepaury KOMMNPOMUCCHOTO OnpefeneHus ownbkW, To pesynsTaTel NOMbITOK NapHoro
M HEMAPHOTO CpaBHEHUs AOMMKHbLI ObiTb cOBpaHbl UMW MONyYeHbl NPU PasHbIX HAcTpoiKax Nnoporos. Maroto-
BUTEMNb MOXET COOBLMTL COOTBETCTBYHOLMIA AMAnNasoH HacTpoek noporoB. BuibpaHHble 3HaveHWsa nNoporos
(KoTOpble MOTYT BbITb HU3KMMK, CPEQHUMU W BEICOKUMK) ByayT xapakTepusosaTe KOO BMecTO nopora npuHs-
TMA pelleHns. B aTom cnydae npu UCnbITaHWM B peXnMe pearnbHOro BpeMeH! Kaxabld UCNbITYeMbIN cyOLekT
[OMKEH COBEPLUUTL TpebyeMoe YMcro TpaH3aKLui Npy Kaxaoi BbIbpaHHoi HacTpolike Ge3onacHocTy.

MpoTokonbl UCNbITAHWA MOTYT BbiTe ochopMieHbl TakuM oBpasoM, YTO MOMbITKM MapPHOrO CPpaBHEHWS
OyOyT OTpaxeHbl B MOPsiAKe MOBbILIEHWS TONEPAHTHOCTU BMOMETPUYECKON CUCTEMBI, OCTAHABNMUBASICE MPK
nonyveHny coBnageHus, a NonbITKA HENapHOro CpaBHEHWSA — B MOPSAKE CHWKEHUS TONEPaHTHOCTH CUCTEMBbI,
oCTaHaBnMBasChL NpU NoflyYeHun HecoenageHusi. Takoe ohopMIeHne NPOTOKONOB He CcOOTBeTCTBYET Tpebo-
BaHMAM HaCTOALLEro cTaHAapTa, Tak Kak pe3yrnbTaTbl HECKONbKMX MOMbITOK MOTYT BbITh OLIMGOYHO NPUHSTLI 38
pe3ynkTaThl M3MEHEHNs Nopora NPUHATUS peLleHus.

8.2.4 lNnaH cbopa AaHHbIX JOMKEeH COOTBETCTBOBATL NPUMEHUMbLIM HOPMAaTUBHbLIM aKTaM, KacalLWUMCS
3alUWUTbl AaHHbIX M KOHOUASHUMANbHOCTK. [NA CHUXEHUA BepOoATHOCTK oLWWBOK U NoBblleHUs BbicTpoaen-
cTBMA B nnaH cBopa AaHHbIX cneayeT BKMOYUTbL MeToq yaaneHusa BuomeTpuyeckux obpasuos 1 Guorpadgmye-
CKOW MHbopmaumy 0B McnbiTyeMom cybbekTe Mo ero 3anpocy.

19

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 23/78
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71414.1-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69167
https://gostexpert.ru/gost/gost-71414.1-2024?utm_source=pdf&utm_medium=69167&utm_term=page

FOCT P 71414.1—2024

8.3 BbuomeTpuueckas perucTpauus

8.3.1 TpaH3akunm GMOMEeTPUYECKON perncTpaumnm

8.3.1.1 Kaxgblh ncnbiTyembll cyObeKT OOMKeH 3aperncTpupoBaTbCa B CUCTEME TOMbKO OAWH pas, HO
B pesynbrate DMOMeTpUYECKOn perncTpaumm MoxeT ObiTb nonyyeHo Gonee ogHOro OMOMETPUYECKOrO KOH-
TponbHOro WwabnoHa B paMKax O4HOW perncTpaloHHON 3anucu (Hanpumep, DUOMETPUYECKUIA KOHTPOMBHbIH
wabnoH AnA Kaxgoro otnevatka nanbua MW ANnA HeCKOIbKUX pasnMyHblX MonoxeHwd nuua). B npouecce
BrMoMeTpUYECKON perucTpaunn OonycKaeTcsl NpoBefeHWe HECKOMbKUX MOMbITOK C 3apaHee onpeaeneHHbIM
MaKCUMarbHbIM KONMYECTBOM MOMbITOK UM MakCUMarnbHbIM 3aTpadyeHHbIM BpeMmeHeM. Heobxogumo naberatb
crny4YanHbiXx BUOMETpPUYECKUX perncTpayuni.

8.3.1.2 PekomeHpgyeTcs NnpoBepaTe paboTy cuctem BMOMETpUYECKON MOeHTUMKaL MK, B KOTOPbIX MNOMb-
30BaTen MOryT UMETb HECKOMbKO PerucTpaunoHHbIX 3anvcein. B Takmx crnyvaax Konu4ecTBo UCMbITYEMbIX Y
KpPaTHOCTb PEerucTpaLmnoHHbLIX 3anucei ¢ BUOMETPUYECKUMM KOHTPOMbHEIMU LUABNoHaMK OOMKHbBI coobLaTh-
CH C pe3ynbraTtaMn UCMbITaHWs.

8.3.1.3 C nomoLbio HEKOTOPbLIX BUOMETPUYECKUX MOOANbHOCTEN UCNbITYEMbIA CyDbLEKT MOXET npeab-
ABMNATb pasnuyHble BMOMETPUYECKME XapaKTEPUCTUKKA, HANPUMEP 40 OeCATU NanbLeB, NeBbIA U NpaBbIv rnas.
YT0bbI MakcMManbHO yBENUYUTE KONMYECTBO AaHHbIX BMOMETpUYECKON perncTpaLmm u bBuomeTpudeckoro pac-
Nno3HaBaHus, OOCTYMHLIX 3KCMEpPUMEHTaTopy, ACNYyCKaeTcs WHTepnpeTMpoBaTe OMOMETpUYEeCcKy perncrpa-
LMK pasnUyHbIX XapaKTepUCTUK OJHOro 1 TOTO e UCMbITyemMoro cybbekTa kak oTgenbHble BuomeTpuyeckue
perucTpaumu. 3Ta npakTuka AormKHa COOTBETCTBOBaTb NnpegnonaraemMomy cnocoby yHKLMOHMPOBaHWA UC-
NbITYEMOW CUCTEMbI. JKCMEPUMEHTATOP AOMKEH 3a40KYMEHTMPOBATh WM BKIHOYMTL B MPOTOKON MHGOPMAaLU
0 TaKOM MCMNOoNb30BaHUKN. HeckonbKo BMOMEeTpMYECKMX PErMCTPALUIA O4HOIO U TOTO Xe UCMbITyeMoro cybbekTa
B JaHHOW CUCTEME He CHMTAOT 3KBUBaNeHTHbIMW BMOMETPUYECKMM perncTpaumsam pasnuyHbIX UCMbITYeMbIX
cybbeKToB, HanpUMep C Lenbio JOCTUXEHUS YPOBHS CTaTUCTUYECKOW 3Ha4YMMocTH (cM. Takke 8.4.1.3).

8.3.1.4 Bo Bpema BMOMeTpUYECKOW perncTpaumMyv MoryT ObiTb NpoBefeHbl TPEHWPOBOYHLIE MOMBITKK
napHoro cpaBHeHuWsi, 4ToDObl yAOCTOBEPUTBLCH, YTO 3aperMcTpupoBaHHble BruomeTpuydeckme obpasubl UMerT
OOCTaTOYHO BbICOKOE Ka4ecTBO ANA AaNbHENLLEro CPaBHEHUS, U O3HAKOMWUTh UCMbITYeMbIX cybbekToB ¢ bruo-
METPUYECKON cUcTeMON. KonM4ecTBEHHbIE pe3ynbTaThl TAKUX MOMbITOK HE AONYCKAETCA PEerMcTpupoBaTh Kak
4YacTb 3anucK NOMNbITOK NapHOro CpaBHEHUS.

8.3.2 YcnoBusa buoMeTpu4eCcKon peructpaumm

8.3.2.1 YcnoBus BMOMETPUYECKON perncTpaunmn AOMKHbI COOTBETCTBOBATh YCNOBUAM GYOMETpPUYEeCcKon
perucTpauvm Npy LenesoM NpUMeHeHun BUoMeTpudecKon cucTeMbl. TakcoHoMuUs (cM. [4]) ycnoBui okpyxa-
toLlen cpenbl Npyu BMOMETPUYECKON perncTpayum onpegensaeTt NpUMEeHUMOCTb Pe3yrnbTaTtoB ucnbitTaHus. Cne-
OyeT PYKOBOACTBOBATLCA PEKOMEHOAUWAMMW U3rOTOBUTENSI BUOMETPUYECKON cucTeMbl U obpallaTs BHUMaHWe
Ha ycrnoBus OKpyXalLen cpefbl. Takne ycnosus, Kak (hOHOBbLIV LWYM B cnydae Bepuukaunm gUKTopa Unm
BHeLLHEee OCBeLLleHWNEe B CMy4Yae MCNoMNb30BaHWSA CUCTeM pacno3HaBaHusa POl unu nuua, MoryT CHU3WUTL Kade-
CTBO DMOMETPUYECKO perncTpaunm, NoBMNMUATE HA BEPOATHOCTU OLLUMBOOK BUMOMETPUYECKON perncTpanum 1 Ha
pesynbLTUpYoLLMe BEpPOATHOCTU pacno3HaBaHusi. Ocoboe 3HavyeHwe Ans CUCTEM C ONTUYECKUMUN SrEeMEeHTaMu
WMEIT CBET, NagatLLnii HEMOCPEACTBEHHO HA AaTUYUK, U HEKOHTPOMMUPYEMble OTPaXKeHWs OT BMOMETPUYECKON
XapakTepuUCTUKKW. YCroBMS OCBELLEeHWS AOMKHbI MakCMManbHO COOTBETCTBOBATh YCMOBWUAM LIENEBOW cpedbl
npuMeHeHus. Pe3ynbtaThl UCMbITAHUIW, NOMNYyYeHHbIE B pa3HblX YCAOBUAX OKpYyXatolen cpedbl, Kak npaBuno,
OTNUYaTCa Mexay coboi.

8.3.2.2 brnomeTpuyecKkylo permcTpaunio cregyet BhIMOMNHATE B OOHUX U Tex e ycnosuax. bonbloe
4YKUCro NoNbITOK cbopa AaHHbIX MOXET BbiTb MCNOPYEHO M3-3a U3MEHEHWIA B MPOTOKONax unu obopynoBaHun
B npouecce aonuternbHoro cbopa aaHHbix*. [oaToMy HeobxogmMmo obecnevnTh Takoe ynpasneHue npencras-
neHnem v acpdektaMmu kaHana nepegadu, 4Tobbl AaHHble 3hdekTbl BbINM NOCTOAHHBIMWA UMW U3MEHANUCH
cny4YanHbeIM 06pazoM y BCEX UCMBITYEMbIX CYOHLEKTOB.

8.3.2.3 B npouecce UCNbITaHUA agMUHUCTPATOP UCMbITAHUS MOXET NonyYnTb OOMOMHUTENbHbIE CBe-
OEHUS O CUCTEME, KOTOpLIE MOTYT MOBNUATL Ha Nocrefyle buomeTpuyeckne peructpayun. [ina npegot-
BpaLleHWs TakoW cuTyauun npouecc BUOMETPUHECKOW perucTpaumm M KpUTEPUM BMEeLlaTenbCTBa aamu-

* 3BecTHbIM nNpumepom aBnsetca «bonblwoe pasgeneHve» B 6ase ganHbix pedn KING (cm. [5]). MpumepHo Ha
cepeguHe npouecca cbopa gaHHblx obopydoBaHWe perucTpauvmn no HeycTaHOBMEHHOW npu-MHe BbiNo BpeMeHHo Ae-
MOHTUpoBaHo. Mo3xe oHo GbINo CHOBa YCTAHOBNEHO B COOTBETCTBUMM C MOHTRXKHOW CXEMOW; TEM HE MEeHee aMnnuTya-
HO-4aCTOTHbIE XapakTepPUCTUKM BbifM HEMHOIO M3MEHEHbI, YTO NMPUBENO K pa3feneHuio OaHHbIX 1 YCIOXHEHNIO aHanuaa
anropMTMOB.
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HUCTpaTopa WCMbITAHUA OOMKHbI ObiTh OMpefeneHsl 3apaHee, KpOMe TOro, OOIBKHO ObiTb NMpeaycMOTpPeHOo
COOTBETCTBYHKLee 0bydYeHne agMUHUCTpaToOpa UCMLITaHUS.

8.3.3 OTkasbl GuoMeTpUYECKON perncTpaumm M olMBKN NpegbLABNEHUA

8.3.3.1 bromeTpuyeckas cucTteMa MOXET HE MPUHMUMATb HEKOTOPbIe NONbITKKM BUOMETPUYECKON peru-
cTpaumnn. Mogoynu KOHTponsa kadecTBa HEKOTOPbIX cUCTeM, Tpebywwmx Hanmyuua Gonblworo yucrna buome-
Tpuyecknx obpasLoB Ansg BUMOMETPUYECKOW perMcTpauun, byayT OTKNOHATE BuomeTpuueckme obpasubl, Ko-
TOpble 3HAYUTENLHO U3MEHSOTCS MEXAY NpedbsABRNEHUsSIMU; ApYrie MOOYIW KOHTPONS KayecTBa OTKMOHSOT
OTOenbHblIE HU3KOKa4YecTBeHHbIe BuomeTpuyeckme obpasubl. Ecnv gaHHble Mogyny nNo3BonsAlT HAcTPOUTb
KpUTEPUIA NPUHATUS pelleHns, To Heobxo4MMO crnefoBaTh peKoMeHZauuam uarotoButens. Tpebyetca obe-
CNeuynTb coxpaHeHne BcexX nokasaTenen KkadecTsa npu GUMoMeTpuyeckon peructpauuu. PekomeHgaumMm unu
KOPPEKTUPYIOLLEe AEACTBME B OTHOLUEHUNA UCMNbITYEMbIX CYOBEKTOB, COBEPLLMBLUNX HEYAAYHYIO MNONbITKY Bro-
MEeTPUYEeCKOW perMcTpaLnmn, OOMKHbI BbITh ONpefeneHsbl 3apaHee W yka3aHbl B MraHe UCMbITaHus.

MpumeyaHue — TpeboBaHua Kk KayecTBy BuMomeTpuyecknx obpasLoB yCTaHOBNEHLI B CEPUM CTaHAapPTOBR Nog
obWwuM HaumeHoBaHuem «lHdopmaLnoHHble TexHonoruu. BuomeTpus. Kavyecteo BuomeTpuyeckoro obpasuar.

8.3.3.2 Yucno ucnbiTyeMblX CYOBLEKTOB, KOTOpLIE HE CMOTMM 3aperMcTPUPOBATLCSA MpW BbIGpaHHOM
KpUTEPUM, JOMKHO ObiTh 3adhMKCHPOBaHO U YKasaHo B npoTokone kak BOP. Mo BO3MOXHOCTH JOMKHbI ObITh
3ahMKCMpPOBaHbl W YKasaHbl B NMPOTOKONE NPUYMHLI 0TKasa B BMOMEeTpUMYEecKor peructpauumn (Hanpumep, no-
MbITKW, KOTOpPbIe OLINWM NpeanpuHATL Be3 NpeabABNeHns BUMOMETPUYECKUX XapaKTEPUCTUK, a TaKkKe crny4dau,
korga GuomeTpuyecknii obpasey He Obin nony4YeH, OTKasbl WM WUCKIKYEHUS anropMtMa BuoMeTpu4eckon
pervcTpauum, Koraa cucTeMa He MOXET YCMEeLWHO BbINONMHUTE BUOMETPUYECKYD BEPUGIUKALIUIO).

8.3.3.3 lNpoBepka kayecTBa He O0MKHA ObiTb MOMHOCTLI aBTOMAaTMYeCKOW. BmelwaTenscTBo agMu-
HUCTpaTopa UcnelTaHUA TpebyeTcs B cnydYae HECOOTBETCTBUA MPedbABMNEHHLIX NpW BUOMETpUYEcKon peru-
cTpauun BMOMETPUYECKUX XapaKTepPUCTUK HEeKOTOPLIM YCTaHOBMEHHbIM Kputepusiv. Hanpumep, npy Buome-
TPUYECKOW perucTpaunn UCnbITyeMble CyObeKkTbl MOryT NpedbsABMTL HE TOT manew, pyky Wnu rnas, 3a4utatb
HENPaBUMbHYK PErMCTPaLMOHHYK dpa3y Unu nognucaTses ApYyruM uMeHemM. 3TU AaHHbIe OOMKHbI BbiTh yaa-
neHbl, HO AomkeH BbITb obecneveH y4yeT Takux cry4Yaes.

8.3.3.4 TNocnenoBaTenbHOCTb UCMbITAHUA BMOMETPUYECKOTro pacno3HaBaHWa nocne BUoMeTpUYecKon
perucTpaumy MOXeT BbIABUTb HEMNpaBWNbHO cobpaHHble 3aperucTpupoBaHHbie BUoMeTpUYecKkne KOHTPOIb-
Hble WAabnoHkl (HanpumMep, NoNy4YeHo HENPaBUIbLHOE MoNoXeHue nansua). Heobxoovmo BbIMOMHATL pefakTu-
pOBaHWe JaHHbLIX C LIeNblo YaaneHnsa Takux 3aperncTpupoBaHHbiX BUOMETPUYECKMX KOHTPOMbHbIX WabnoHoB,
npu 3TOM CrnefyeT perucTpMpoBaTh BNUAHUE NOAOOHLIX M3MEHEHN HA 3KCMNyaTalMOHHLIE XapaKTepPUCTUKHN.

8.4 MNonbITKK cpaBHeHMA BUomeTpuyeckor Beputpukauum (CpaBHeHWe «OOUH K OOHOMY »)

8.4.1 O6wue nonoxeHns

8.4.1.1 MnaH cBopa GuomeTpuueckux obpasLos AomKkeH obecnevnBaTe cBOp OaHHBLIX, XapakKTepHbIX
AN BbIBpaHHOTO cUeHapus, M rapaHTUPOBaThL OTCYTCTBME NOBTOPSALWMXCA BUoMETpUYeckux o6pasLoB.

8.4.1.2 BvomeTpuyeckue NapHblie CpaBHEHUS BKIOYAOT B cebs UCMbITYyeMbIX CyObEeKTOB, NpeacTaens-
oLmMx BruomeTpuyeckue obpasLibl 4NA CpaBHEHUSA C UX COBCTBEHHLIMIK 3apPErncCTPUPOBaHHBLIMKU BUomeTprye-
CKUMW KOHTPOINbHBIMY WabnoHaMmu. BUoOMeTpruYeckne HenapHble CpaBHEeHWUA BKMOYAT B cebsl UCMbITyeMbIX
cybbekToB, npeacTaensowmnx Gnometpuyeckme o6pasubl ANA CpaBHeHWA ¢ HeCoBCTBEHHLIMY 3aperncTpupo-
BaHHbIMU BMOMETPUHECKMMW KOHTPOMbHbLIMK LLUABMIoHaMu.

8.4.1.3 Ecnu pasnuuyHbie XapakTepUCTUKU OOHOTO WM TOTO e MCMbITyeMoro cyfbekTa paccMmaTpusa-
0T Kak oThenbHble GuomeTpudeckue perucTpauun (cm. 8.3.1.3), TO NONbITKU BUOMETPUYECKOr0 HenapHoro
CpaBHEHWA He [OIKHbI BKNoYaTk B ceba cpaBHeHue GMOMETPUYECKUX XapakTepUCTUK OOHOrO UCMbITyeMo-
ro cybbekTa. CpaBHeHUe GUOMETPUYECKUX XapaKTePUCTUK OOHOMO UCMLITYEMOTo CyGbeKkTa He 3KBUBANEHTHO
CPaBHEHWIO MeXOY UCMbITYeMBIMKU cy6bekTaMu. Mpu CpaBHEHUN B PEXMME peanbHOro BpeMeHU UCTbITYEMbIA
CcyGBLEeKT MOXeT OLWKWG0YHO NpegbsBUTbL HEBEPHO 3aperucTPUPOBaHHY BUOMETPUYECKYHD XapaKTepucTUKy,
koTopas GydeT pacueHeHa Kak NoXHoe coBnageHue.

lMpumepsbi

1 Omneyamku e8ozo yKazamesbHo20 U cpedHez20 nanbya ucinkimyeMo20 cy6bekma Mo2ym uMems cxoo-
cmeo u coomeemcmeogamsb ¢ 6onbulell 8ePOAMHOCMbLIO, YeM omieYyamxu nanbyee pasHbIX UCMbIMYyeMbiX
cy6nexkmoa.

2 Cocyducmbie pycna negoil u npaeoli nadoHel y ucnbimyemMozo cybbekma umetom pasiuyHyro Hanpas-
JeHHOCMb U Mo2ym 6bIMb MeHee CXOXUMU, YeM cocyducmbie pycra npasod nadoHu y deyx pasHbIX Ucnbimye-
MbIX cy6Lekmoas.

21

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 25/78
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71414.1-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69167
https://gostexpert.ru/gost/gost-71414.1-2024?utm_source=pdf&utm_medium=69167&utm_term=page

FOCT P 71414.1—2024

8.4.1.4 TlonbITKA CpaBHEHMA MPOBOAAT B PEXMME peanbHOro BpEMeHU UMNn B pexnuMe OTNOXKEHHOTO
3agaHus. Mcnonb3oBaHve pexnma peanbHOro BpeMeHW WKW peknma OTHOMXEHHOro 3ajaHus Ans NonbiToK
CpaBHEHUSA, KaK NpaBuno, 3aBUCUT OT TUNAa UCMbITAHWUA:

- B TEeXHOMOMMYeCKOM UCMbITAHUK NOMbITKA CPaBHEHWUS NMPOBOAAT B PeXUME OTIIOKEHHOTO 3a0aHuNs;

- B CLIEHAPHOM MCMbITAHWUW NOMbITKA CPaBHEHWUSA NPOBOAAT B PEXUME peanbHOro BpeMeHN;

- B ONEPaTUBHOM WCMbITAHUN NOMbITKW CPaBHEHUA NPOBOANAT B PEXMME peanbHOro BpeMeHu.

WHorga cuctembl, TECTUPYEMbIE B CLEHAPHOM UMM OMEepaTMBHOM WCMbITAHWUMW, COXPaHslT cobpaHHble
BrvomeTpuueckne obpasubl UNKU M3BMNeYeHHble BUOMeTpuYeckre NpuaHaku. B Takux cnydyasx coxpaHeHHble
OaHHble MOTYT ObiTb MCMOMNb30BaHbLI ONS CO30aHUA OOMOIMHUTENbHLIX MOMLITOK B pPeXWMe OTNOXEHHOro 3a-
OaHus, pesynbTaThl KOTOPbIX AOMYCKAETCHA NpeacTaBnATh B NPOTOKOMNE WCMbITaHWA BMECTE C pe3ynbraTamu,
MONy4YeHHbIMU B PEXMME PeanbHOro BpeMeHMU.

8.4.2 YcnoBusa cbopa gaHHbIX

[aHHble NONLITOK CpaBHEHWUA crieqyeT cobupaTh B YCMOBWUSX OKPYXKaloLLen cpefbl, Kak MOoxHO Gonee
TOYHO COOTBETCTBYHLUNX YCIIOBUAM LIeNeBoro npMMeHeHns BUoMeTpuMYeckoil cucTemMsl. B TeueHune npolecca
cbopa gaHHbIX 3TV YCIOBWUS HE OOIMKHBbI M3MEHATLCHA. MoTHBaLUs NCbiITyeMbIX CyObEKTOB U yPOBEHb MX 00-
YYE€HUS 1 OCBEAOMIEHHOCTM 0 BMOMETPUYECKON CUCTEME AOMKHbI COOTBETCTBOBATL LIENEBOMY NPUMEHEHWNIO
KOHKpPETHON BUOMETpUYECKon cucTteMbl. [ONBITKM HEMApHOro CPaBHEHWUSI MPOBOAST B TAKUX XKe YCMOBUAX, KakK
M MOMNbITKK MapHOro CpaBHEHUS.

B npouecce cbopa gaHHbix Heobxoaumo obecneuynTs, YTobbl adhdekTbl NpeabABNEHUA U KaHana nepe-
4a4u OblnM NOCTOAHHBIMMW MMM U3MEHANUCH CNyYaliHO BO Bcel BbiGOpKe UCTbITYeMbIX cybbekToB. Ecnv gaH-
Hble adhheKTbl OCTaKTCA NOCTOSAHHLIMK BO BCEl BbIDOPKE, TO Te e adpdheKTbl NpeabaBneHnsa U KaHana nepe-
gadn npy OUoMeTpUYeckon perMcTpaunn oomkHbl ObiTe obecnedeHbl Takke AnNA cbopa AaHHbIX UCMbITAHUNA.
Cuctematuuecknin pasbpoc acpeKkToB NpeabsBNeHUs U KaHana nepefayun Mexay JaHHbIMY BMoMeTpuYecKon
perncTpaumMM M OaHHbIMU UCMbITAHWA NPUBOOUT K MCKaXeHWo pe3ynstaToB. Ecnu addekTbl npegbsiBneHns
N KkaHana nepega4yn 6yayT U3aMeHaTLCS B BbIDOPKe MCMbITyeMbIX CYyDBbEKTOB Cry4yainHo, TO aKCNepUMeHTaTop
LOMKEH NMpoaHanu3npoBaTh pesynsTaThl U COOBLWMTL O N0GOR Koppenaumnm Mexay HAMK Mexay ceaHcamu
BYoOMETPUYECKON perMcTpaumm U cpaBHEHUS.

8.4.3 YacToTa ucnonb3oBaHuA

B noeanbHom crniyqae mexgy GuomeTpuyeckon pernctpauven u cbopom gaHHbIX NMOMbITOK CPaBHEHWS
NCNbITYEMble CYyObeKTbl AOMKHbLI MCMOMb30BaTh GMOMETPUYECKYIO CUCTEMY C TaKOW e 4acTOTOW, Kak U npu
LleneBomM NpuMeHeHUU. Takoe UCMONb30BaHUE UCTBLITYEMON rpynnbl MOXeT BbiTb HepeHTabensHbiM. CnenyeT
oTKasaTbca oT Noboro NnpeaBapuUTenbHOrO NPUMeHeHMs BUOMEeTPUYECKON CUCTEMbI U NPeLoCTaBUThL BO3MOX-
HOCTb NOBTOPHOIO 03HAKOMIEHWA C HEW HENOCPEACTBEHHO Nepes NonbiTKaMy CpaBHEHUS.

8.4.4 CucteMbl, BbINOMHAKLIWE ONTUMM3ALUIO HAa OCHOBe 3aperMcTpUpoBaHHbLIX BuomMeTpuye-
CKUX KOHTPONbHbIX WabnoHoB

[Ons Tex cucTeMm, KOTOpble peanuayloT TakMe MeToAbl, KaKk HOpManu3alus pe3ynsTaToB CPaBHEHWS Ha
OCHOBE 3aperMcTpMpOBaHHbLIX BMOMETPUYECKMX KOHTPOMNbLHLIX LWAaBNoHOB ANS MOBLILEHWS 3KCNNyaTauuoH-
HbIX XapakTepUCTWUK CpaBHEHWUSA, OO0 NPOBeOeHUs MOMbITOK NapHOro M HEMapHOro CPaBHEHUS OOMKHO ObITb
3aperncTpupoBaHO AOCTATOMHOE YMCHO UCMbITYEMbIX CYObEeKTOB.

8.4.5 CucteMbl, BbINOMHAKLWMUE aganTaunio 6MoMeTpUYEeCKUX KOHTPOMbHbLIX WabnoHoB

McnbiTaHua BUoOMeTpUYECKUX CUCTEM, afanTUpYOLWKX BMOMETpUYECKMe KOHTPONbHbIE LWabnoHsl nocne
ycrneLlHon BuoMeTpudeckon BepudmkaLmm, cnegyeT NpoBogUTL A0 Havyana bBUoMeTpUYecKor perucTpauum u
cbopa AaHHbIX NONbLITOK NapHoro cpaBHeHusa. O6bem UcnbITaHUA OoMmKeH BbiTh onpeaeneH Ao Havyana cbopa
OaHHbIX W YKa3aH B NPOTOKONE UCTbITAHWUNA.

ApanTtauma BUOMETPUYECKNX KOHTPOMbHbIX LWAGNOHOB A0MKHA BbITh OTKMIOYEHA BO BpeMsl NMOMNbITOK He-
napHoOro cpaBHeHus. Ecrnn 3T0 HEBO3MOXHO, TO MOMbITKM HEMNAPHOIO CPABHEHUA AOMKHbI ObiTh OTMOXEHBI 40
Tex rnop, noka He ByayT 3aBepLUeHbl BCE NOMbITKW NapHOrO CPaBHEHUS.

8.4.6 Mpouecchbl onA oWKWBOK NpU BBOAE OaHHbLIX U HENMPaBUNbLHOM UCMONb30BaHUU CUCTEMbI

[na npepoTtBpalleHus oLWKMBOK NpY BBOAE AAHHBIX U ANA AOKYMEHTUPOBaHWA MOObIX BHELTATHBLIX CU-
Tyauuin Bo Bpemsi cbopa gaHHbIX Heobxogumo obecnedynTb KOHTPOnb cbopa gaHHbIX. BBOA nyTem HaxaTtus
KNaBWuLL O0MKeH ObITb MMHUMW3NPOBAH KaK CO CTOPOHLI UCMbITYEMbIX CYOBEKTOR, TAK U CO CTOPOHbLI aAMUHU-
CTpaTopoB UcnbITaHWs. [JaHHbIe MOryT ObITh MOBPEXOEHLI UCMBITYEMBIMU CYOBLEKTAMU, KOTOPLIE HAMEDPEHHO
HenpasBWMbHO UCNOMbL3YT cUcTeMy. [INsa NnpefoTBpalleHUs Takux 0eNCTBUIA NepcoHarn, npoBodsaLLni UenbiTa-
HWUSA, JOSBKEH NPeanpUHATL COOTBETCTBY LW ME Mepbl. [py 3TOM JaHHble He cnedyeT yaansTh M3 6asbl 4aHHbIX
00 Tex nop, noka He BygeT NMonyyeHo OOMOMHUTENbLHOE MOATBEPXKAEHWE HeHaanexallero UCnonb3oBaHWs
CUCTEMBI.
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8.4.7 OTtkasbl c60opa gaHHbIX

B page cnyyaes ncnbiTyemMble cyBbekTsl He MOryT NPefoCcTaBUTL CUCTEME MPUTOAHLIA BUOMETpPUUECKUIA
obpasel, 4YTo onpefensaeT agMUHUCTPATOP WUCMLITAHWSA UMM MOLOYMb KOHTpons kadecTtea. [MepcoHan, npoBo-
OAWMA UCNbITAHWS, OOMKEH 3aperMcTpupoBaTth UHOPMAaLWIO O NOMbITKaX, 3aKOHYMBLUMXCS OTKa3oMm cbopa
daHHbix. BOC[l onpegenseTcst YMCNOM TakMX NOMbITOK WM 3aBUCUT OT nopora kadecTtea. Kak n npu 6uomeTpu-
YeCcKOoW permctpaumm, Noporu Ka4ecTsa OOSKHbl OblTe YCTaHOBMEHbI B COOTBETCTBUM C PEKOMEHOALMAMN 13-
roTOBUTENS.

MpumeyaHue— MapameTpbl HACTPONKM NOpOra Ka4yecTea (1 Nopora NPUHATAS PELLEHKUS) MOTYT BNUATL Ha Aei-
CTBMA UcnbiTyeMblx cy6bekTos: 6onee BbiICOKWE nopory cnocobeTeyoT 6Gonee ocTopoOXHOMY NpeabaBneHnto GruomeTpu-
YeCKOW xapakTepucTuku; bonee HU3KWMe noporn gonyckarT Gonbwyto ceobogy aencteui. MNMoatomy 6asa gaHHbIX MOXET
GbiTb HE CTONb HE3aBMCMMOWM OT NOpora, Kak npeanonaraeTcs.

8.4.8 [lo6aBneHMe OaHHbIX UCNbITaHUA B 6a3y AaHHbIX

Bce nonbiTkW, BKMwuas oTKa3bl cbopa AaHHbIX, OOMKHbI ObiTb 3aduKcMpoBaHbl. PekomeHpyeTcs
3anucbiBaTh TakKe 3HAYEHMA KadecTBa ANs Kaxaoro 6uomeTpuyeckoro obpasua, ecnm oHW AOCTYMHbI, a Npu
NpoBeeHUU UCMBITAHUA B PEXUME peanbHOro BpeMeHn — pesynbTaTt(bl) CpaBHEHMS.

[aHHble TpaH3akuuil OOImKHbI ObITe AobaBneHsbl B 6a3y AaHHbIX HE3ABUCMMO OT TOrO, AeNCTBUTENLHO
M OHW COOTBETCTBYIOT 3aperncTpupoBaHHoOMYy GMOMETPUYECKOMY KOHTponbHomy wabnony. MporpammHoe
obecneyeHne HEKOTOPLIX WM3rOTOBWUTENEN HEe OCYLLUECTBMASET 3anUCh AAHHbIX TPaH3aKUWKW, ecrni oHa He Cco-
OTBETCTBYET 3aperucTpMpoBaHHOMY BMOMETPUYECKOMY KOHTPONbLHOMY WabnoHy. B atom cniyyae npu cbope
OaHHbIX MPOMCXOOUT CMEeLLeHne B HanpaBneHuu HegooueHuBaHusa BITHC. Moatomy owmbkn HecoBnageHuUs
OOMKHBI ObITb 3anucaHbl BpyYHYH. [laHHble OOMKHBI ObiTh MCKIKYEHbl TOMLKO MO 3apaHee YCTaHOBIMEHHLIM
NPUYMHAM, HE 33aBUCHMMbIM OT pPe3yNnbTaTOB CPaBHEHUS.

8.4.9 MNonbITKM CpaBHEHUA B peXUMe peanbHOro BpeMeHu

MoNbITKM CpPaBHEHWS B pEXMME peanbHOro BpeMeHW OCYLUEeCTBMSIKTCS NPU COBEPLUEHUWN KaxObIM
UCNbITYeMbIM CyBBEKTOM TpaH3akLMA BMOMETPMUYECKOro pacno3HaBaHUs Mo OTHOLUEHMIO:

a) K cobCTBEHHbIM BMOMETPUHECKUM KOHTPOMbHLIM LIabnoHamM B crnyYae NonbITOK MapHOro CpaBHEHWS;

b) kaxgomy M3 paHee onpederneHHOro Yucna BMoMeTPUYECKUX KOHTPOIbHbLIX WabnoHoB, OTOBpaHHbIX
cnyyanHbiM obpa3om M3 Bcex npegbiayliux 6MOMeTpuyeckux peructpauvid B criydae MnonbiTOK HEemapHOoro
cpaBHeHus. Beibop permcTpaumMoHHbIX WabnoHoB MOXeT BbiTb OrpaHUYeH ogHON AeMorpaduyecKon rpynnon.
Cny4aiHbln BbIOOp AoMKeH ObITb HE3aBUCUMMBLIM MeXOy WCMbiITyeMbiMu cybbektamu. M3-3a HecTaumoHap-
HOrO CTaTUCTUYECKOTo XapakTepa AaHHbIX UCMbITyeMblX CYObeKTOB peKoMeHOyeTcs Mcnonb3oBatb bonblue
MOCTOPOHHWX UCMbITYEMbIX CYDBEKTOB, KaXObll M3 KOTOPLIX MCMBITEIBAET HECKOMNbKO Cry4YyalHo BbIOpaHHbIX
HecobCcTBeHHbIX WabnoHoB, BMECTO TOro YToObl MCNOMNb30BaTh HECKOMBKO UCMBITYeMbIX CYObEeKTOB, MCMbIThI-
BAOLLMX MHOXECTBO HECOBCTBEHHbIX WabrnoHoB.

WToroBble pesynbTaThl CpaBHEHUS 3aMMCcbIBalOT BMECTe ¢ MAeHTUdukaTopaMy UcneiTyemoro cybbekra u
©MoMeTpUYEeCcKOro KOHTPOIbHOro WabnoHa. MockoneKy NONbITKM NApHOTO M HEMApPHOTO CPaBHEHWS NPOBOOSAT
OQHOBpPEMeHHO, Heobxoaumo cobniogaTe OCTOPOXKHOCTb, YTOBbI pedynbTarhl BbiNM OTHECEHLI K MPaBUMbHON
MOEHTUYHOCTH.

Ecnu wcnbiTyemelil cyObeKkT ocBegoMIIEH, YTO NMPOBOAMTCA HeMapHOe CpaBHEHWe, TO U3MEeHeHVe Ma-
Hepbl NpedbABNEHUA MOXET NMPUBECTU K HEPENPE3EHTaTUBHbIM pesynkTataM, 0cobeHHO ecnvM Ucnonb3yeTcs
OuomeTpryeckas cucTema, OCHOBaHHas NPerMyLLEecTBEHHO Ha NOBeOEHYeCKNX XapakTepucTmkax. Moatomy,
4TObbI N3BexaTb Aaxe NoACO3HATENbHbIX M3MEHEHWIA B NpedbABNEHUN, PEKOMEHAYeTCA He coobLaTh Nenbi-
Tyemomy cyBbekTy 0 TOM, YTO NPOBOOUTCA NapHOe UM HENapHOe CpaBHEHWE.

MonbITkK HenapHOro cpaBHeHWs MOTYT BbiTb NPOBeAeHb! 40 TOro, Kak OygyT 3aperncTpupoBaHbl BCe MC-
neiTyemble cybbekTbl. [lepBble 3aperucTprpoBaHHbie BUoOMeTpUYeckne KOHTpPONbHbIe WabnoHbl ByoyT MMeTb
Bonee BLICOKYH BEPOATHOCTb HEMAPHOIO CPaBHEHWA, HO 3TO He ByaeT BHOCUTb CUCTEMAaTUYECKYH OLIMBKY
MpW BbIYMCNEHWM BEPOSITHOCTM JTIOXKHOMO COBMafeHus], eCrM NCNbITyeMble CyObeKkTbl 3aperncTprMpoBaHb! B Mo-
pPSOKE, KOTOPbIA HE MMEET OTHOLLEHMUS K KAYEeCTBY UX BMOMETPUYECKNX XapaKkTeEPUCTHK.

8.4.10 MonbITKN cpaBHEeHUA B peXMUMe OTIMOXEeHHOoro 3agaHus

MonNbITKN CpaBHEHUSA B peXXMMe OTNIOKEHHOrO 3afaHns NonyYyatT MyTemM CcpaBHeHWs paHee cobpaHHbIX
BromeTprueckux NPU3HaKoB C 3aperMcTpUPOBaAHHLIMKU BUMOMETPUYECKMMU KOHTPONbHbLIMK WwabnoHamu. Pa-
Hee cobpaHHble BMomMeTpuyeckne NpuU3HakM unyM buomeTpudeckme Npobbl MOTYT ObITe NONyYeHbl OT 3aperu-
CTPMPOBAHHBIX MCMbITYeMbIX CyDbEeKTOB MMM OT OTAenbHoro Habopa He3aperMcTpUpOoBaHHBIX UCTBITYEMbIX
cybbekToB. [Npy BLINONHEHUN BLIMUCIIEHUA B PEXMME OTINOXEHHOro 3a4aHus MOXHO WCMOoNbL30BaTb METOA
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MONHOro NepeKpecTHOro CPaBHEHMWSA, NPW KOTOPOM Kaxayr GMomeTpuyeckyto npoby cpaBHUBAKT C KaxabiM
BUOMETPUYECKUM KOHTPOIbHbLIM LLUAGIOHOM.

He pekomeHayeTcsi MCNONb3oBaTb AOMOMNHWTENbHLIE Basbl OaHHbIX BUoMeTpuyeckux oBpasLoB WK
BUOMETPUYECKUX KOHTPOIBHLIX LWAaBGNOHOB, COBPaHHbLIX NPU Pa3nMUYHbIX (Kak NpaBuMo, HEM3BECTHLIX) YCno-
BMAX OKPYXKatoLLlen cpeabl AnA pasnuyHbix Bblbopok. MHdopmaumns o Takmx 6asax AaHHbIX AoMmkHa 6bITb Npu-
BeeHa B NPOTOKOMEe UCMbITaHWS W BKMNYaTh B ceba nHdopmauuo o pasmepe, XxapakTepucTUKax M opyrux
3Ha4YMMbIX hbakTopax.

MonbITKM CPAaBHEHUSI B PEXUME OTMOXEHHOrO 3a4aHWusl NPOBOAAT TAKUM XE METOAOM, KaK U MOnbITKKU
CpPaBHEHUS B PEXUME pearnbHOoro BpeMeHU, HMXKeNnpuBeaeHHbIM 0bpa3om.

Mpw nonbITKax NapHOro CpaBHEHWs OCYLECTBNAT CpaBHEHWE Kaxaolh BruomeTpuyeckoi npobbl ¢ COOT-
BETCTBYIOLLUM MapHbIM BMOMETPUYECKMM KOHTPOMbHbLIM LWAGNOHOM.

Mpw NonNbITKaX HENAPHOTO CPABHEHUS! OCYLLECTBISOT:

- cny4YaiHbiil BbiGop ¢ 3ameHoi BromeTpuyecknx 0b6pa3LoB 1 BUOMETPUUECKUX KOHTPOSbHbLIX Wabno-
HOB 1151 NOMLITOK HENAPHOIO CPaBHEHWS;

- Cny4aiHbiil BelGop ansa kaxaon Guometpuyeckoid npobbl, cobpaHHOM NpW NOMbITKE NApHOro CpaBHe-
HWSl MHOXEeCTBa HecOBCTBEHHbIX BMOMETPUYECKMX KOHTPONbHbBIX LWAaBnoHOB M3 BCeX 3aperMcTpupoBaHHbIX
BUOMETPUYECKNX KOHTPOMbLHLIX WABNOHOB Ans cpaBHeHusa ¢ BuomeTpuyeckuMy npuaHakamu obpasua (cny-
YaliHbl BbIGOP BUOMETPUYECKMX KOHTPOMbHEIX LWABNOHOB, ABMSOWUXCS HEe3aBUCUMBIMKW ANs Kaxkaon Guo-
MeTpuYecKoin Npobsl), unu

- MONHOE NEPEKPECTHOE CPaBHEHMWE, NPU KOTOPOM Kaxayt cobpaHHyto BuomeTtpuyecky npoby cpas-
HWBAIT C KaxablM HECODCTBEHHBIM BUOMETPUYECKMM KOHTPONbHBIM WabnoHom. Mpu Hanwdnn N GuomeTpu-
UYEeCKNX KOHTPOMbHbLIX WabnoHoB U M BruomeTpudeckux Npob (0T OOHON U TOW Ke UCMNbITYEMOI rpynnbl) MOXeT
6bITe NpoBeaeHo M (N — 1) nonbITOK HeENapHOro cpaBHeHKs. [laHHbIE NOMbITKM HEMNAPHOTO CPaBHeHUs He ByayT
CTaTUCTUYECKW HE3ABUCUMbIMW, HO ECMU UCMbITYEMblE CYBBbEKThI OCYLLECTBAT TAKOE XKe KONUMYEeCTBO TPaH3ak-
LWA, TO pe3ynbTaThl NPUMEHEeHUs1 AaHHoro MeTtoaa ByayT cTaTUcTUYeckn 06beKTUBHBIMK U NPeacTaBnsTh Co-
Bow 6onee ahPEKTUBHYHO TEXHWUKY OLEHKM, YEM UCMOINb30BAHWE CIyYanHO BbIBPaHHbIX HENAPHbBIX CPaBHEHWUI
(cm. [6]).

OnpefeneHne pesynbTaToB CPABHEHUS B PEXMME OTNOXEHHOTO 3afaHWs NpoBOAST C NMOMOLUBK Npo-
rpaMMHbIX Mogyrnen, npegocTaBneHHblx narotoButensamn KMO. Mepebii Mmogynb co3gaet GuomeTpuyeckue
KOHTpOrnbHble WwabnoHbl 13 GuomeTpuyecknx obpasuos npyv GuoMeTpu4eckon permcTpaunm, BTopon — Buo-
MeTpuyeckme npobbl U3 BruomeTpuyeckux obpasLos Npv BUOMETPUYECKOM pacrno3HaBaHWW. [aHHble mMoay-
nu MoryT 6biTh 06begnHeHbl. TpeTUil MoayNbL BO3BpaLLaeT peaynsTaT cpaBHeHusl. HekoTopble M3roTOBUTENM
npesocTaBnAoT UHCTPYMEHTHI OLIEHKW B PEXMME OTIMOXEHHOIO 3afaHnsl, UCMOMb3yLMe UCTUHHY UHGOP-
MaLWK AN KaXaoro cpaBHeHWs, YTobbl 06nerdMTb aHanws pesynbTaTtoB. Takne UHCTPYMEHTbI creayeTt uc-
MonNb30BaTh TOMbKO ANA NPOBEPKU PEe3ynbTaToB, MNONYyYeHHbIX UCMbITaTeNbHOW nabopaTtopuen.

Ecnu oueHka BknovaeT B cebs NONLITKM CPABHEHWUSI U B PEXMUME pearnbHOro BPEMEHU, U B peXKUMe OT-
NOXEHHOro 3aAaHus, TO aAMUHUCTPATOP UCMBITaHUA JoMmKeH obecneunTs UCMONbL30BaHWE OOHOMO M TOTO Xe
anropuTMa M O4HUX W TeX e HaCTpPOeK MapaMeTpoB (Hampumep, ogHa U Ta xe POHOBas MoAenb) B 0boux
cnyyasix.

8.4.11 lMonbITKM HENApPHOro CPaBHEHUA B PEXUME OTNOXKEHHOTO 3a4aHUA C 3aBMCMMbIMU BHomMe-
TPUHECKMMU KOHTPOMNBHBLIMMU WabnoHaMu

[Ons BUOMETPUYECKMX CUCTEM C 3aBUCMMBIMU BMOMETPUYECKMU KOHTPOMbHLIMK WabnoHamu obbek-
TUBHbIE MOMbITKM HEMapHOro CPpaBHEHWA MOTyT ObITb NONYy4YeHbl NyTeM UCMONb30BaHWA METOLAA «BbIPe3aHUA»
Ansi cO30aHMA 3aperncTpMpoBaHHbIX BUOMETPUYECKUX KOHTPOMNbHbLIX WabnoHoB. MeTon «BblipesaHusa» 3aKnio-
4yaeTca B OMOMETPUYECKOW perucTpaumMn BCel WCNbITYEeMOW rpynnbl ¢ €AWMHCTBEHHbLIM MPONYLWEHHBIM WUCbI-
TyeMbIM CyObeKTOM, U NOAMHOXECTBO MOMbITOK HEMAPHOTO CPABHEHUS OCYLLECTBMAETCS ANS NPOMNYLLEHHOMO
UCMBITYEMOro CyObeKTa M BCEX 3aperMcTpUpPOBaHHbIX BMOMETPUYECKMX KOHTPOIMbHbLIX WwabnoHos. Mpouecc
BUOMETpUYECKOW perucTpaumm NOBTOPSIOT AN KaXA0ro YneHa UCMbITYeMOo rpynnbl, U B pesynstate hopmMu-
pyeTcs NoNHoe MHOXECTBO Pe3ynbTaToB HEMaPHOro CPaBHEHWS.

[onyckaeTtcsa ucnons3osaTth Bonee NpocToi MeToq, NPM KOTOPOM WUCMLITYEMYH rpynny cnyyvalHbiM 06-
pasoM pas3fensioT Ha 3aperucTpPUpPOBAaHHBLIX W HE3APErMCTPUPOBAHHLIX MCNbITYEMbIX CyObekToB. MNonbITKK
MapHOro CpaBHEHWSI OCHOBaHLI HA MOMbITKaX BMOMETPUYECKOTO Pacno3HaBaHUS, OCYLLECTBSEMbIX 3aperu-
CTPUPOBAHHbLIMW UCMbITYEMbIMUK CyDbekTaMu, B TO BPeMs Kak MOMNbITKM HeNapHOro CpaBHEHWUSA OCHOBaHbI Ha
nonbiTkax OMOMETPUYECKOro pacno3HaBaHWs, OCYLUECTBSAEMbIX HEe3aperMcTpUpOBaHHbIMU UCMLITYEMbIMU
cybbektamun. B 3Tom cnyyae gaHHble UCMONb3yT MeHee 3PEKTUBHO, YEM MPU NPUMEHEHUN METOAA «Bbl-
pesaHus».

24

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 28/78
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71414.1-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69167
https://gostexpert.ru/gost/gost-71414.1-2024?utm_source=pdf&utm_medium=69167&utm_term=page

FOCT P 71414.1—2024

8.4.12 MonbITKM HENapHOro cpaBHEHUA B PEXMME OTNOXEHHOro 3aA4aHusA, oCHOBaHHbIE Ha cpaB-
HEHUU BUOMETPUYECKUX KOHTPONbHLIX WabrnoHoB

[na nonyyeHnsa pe3ynsTaToB HENApPHOrO CPaBHEHUA OONYCKAETCH UCNOMNb30BaTh NEPEKPECTHOE CpaBHe-
HWe 3aperucTpUpPOBaHHBIX BMOMETPUYECKUX KOHTPOIMbHLIX LIABNOHORB. [aHHbIR MeTon NPUMEHSIHOT, HanpuMep,
NpW ONepaTUBHbLIX UCMbITAHUAX, KOraa BuomeTpudeckue obpasubl Unu BUoMeTpuYeckme NpuU3HaKku He coxpa-
HeATea. Kaxabld n3 N ucnbiTyeMbix (UM 3aperucTpUpoBaHHbIX) BUMOMETPUYECKNX KOHTPOMEHBLIX LWabnoHoB
cpaBHMBaKT ¢ ocTaBwumuca (N — 1) McnbiTyemMbiMy (MMM 3aperncTpUpoBaHHbLIMK) BUOMETPUYECKUMM KOH-
TpoOnbHbIMK WabnoHamu. MNMepekpecTHoe cpaBHeHUE BUOMETPUYECKUX KOHTPOMbHbLIX WAaBNnoHOB He crnedyeT
NPUMEHATL, €CNn:

a) buomeTpuyeckasa permctpauus u Bepudrkaumsa TpebyoT 0QHOIo U TOro Xe OeNCTBUA UCMbITYEMOro
cybbekTa (Hanpumep, oba TpebyloT e0UMHCTBEHHOTO NPeabARMNEHUS);

b) BuomeTpuyeckasa peruncrpauua 1n BuomeTpuyeckas BepuUKaLUa UCNONb3YT O4HWM WU Te Xe anro-
PUTMbI OIS U3BNEYEHUs U KOOQUPOBaHUA BUOMeTpUYeCcKUX NpU3HaKoB obpa3sua;

c) moporu kadectBa AnsA BUOMeTpUYeckor permctTpauuy Takue xe, Kak u ans 6uomMmeTpuyeckon Bepu-
hukaymnn.

Mpyn HecobnogeHun gaHHbIX TpeboBaHW MepekpecTHoe cpaBHeHWe BUOMETPUYECKMX KOHTPOMbHbIX
WabroHOB MOXET NPUBECTU K MOSBMEHUID CUCTEMAaTUYECKOW OLIMBKN B pe3yrnksTatax HemapHOro cpaBHEHUs!
(cm. [4]). DanHOe yTBEpXOEHWE CNpaBednMBO Kak AN crny4das, Korga 3aperncTpupoBaHHbIN BUOMETPUYECKUIA
KOHTPOMbHbINA WabnoH ycpeaHeH, Tak U ANg cryyas, Korda oH BelibpaH Ans Haubonee COOTBETCTRYIOLLErD 3a-
peructpupoBaHHoro buomeTtpuyeckoro obpasuya. MeTogbl ucnpaBneHUa OaHHOW CUCTEMaTUHecKoW oLMBKK
OTCYTCTBYIOT.

8.4.13 Ucnonb3oBaHMe GUOMeTpUYECKMX 0Opa3LoB OT TPaH3aKUUWA CPaBHEHWUA NPU HECKONbKUX
nonbiTkax c6opa gaHHbIX

BonblunMHCTBO BMOMETPUYECKMX CUCTEM OCYLLECTBNAT cbop n obpaboTky nocnenoBarensHoCcTU Buo-
MeTpu4yeckmx 0bpasuoB, MCNOMb3ys OOHY MOMNbITKY, HANPUMEp:

a) cbop BuomeTpuyeckux obpa3LoB 3a YCTAHOBMEHHBI Nepuvon BpemMeHW W onpegeneHve Haubonee
coBnagawulero GuomeTpudeckoro obpasua;

b) cbop BromeTpuyeckux cOpasuoB Ao Tex nop, Noka He BygeT nony4YeHo coBnageHue Uy Nnoka He uc-
TEYET YCTAaHOBIEHHbIA NEPUOL BPEMEHMU;

c) cbop buomeTpryeckux obpasyos Ao Tex Nop, Noka He BydeT nonyvyeH oguH BuomeTpudeckuii obpa-
3el YAOBMeTBOPUTENbLHOIO KAa4eCTBa UMW NOoKa He UCTEYET YCTaHOBIEHHbIA NepUOL BPEMEHMU;

d) cbop BTOporo BuomeTpuyeckoro obpasua, ecrnv pesynsrtaT cpaBHeHWs NepBoro BUoMeTpuyeckoro
obpasua 6nr3oK K Nopory NpUHATUA peLLeHus.

B Takux cnyvyasx eguHCTBEHHbIA BromMeTpuyeckuin obpasel, cobpaHHbIA MpW NOMbLITKE NapHOro pacnos-
HaBaHWA, MOXET He NoaxoauTb kak BuomeTpuyeckasn npoba AnA NONbITKA HEMapHOro cpaBHeHus. B cnydae,
yKasaHHOM B nepeqvcneHumn a), cobpaHHeiM 6uomeTpuyeckvM obpasuom BydeT ToT, KOTopbId B HanbonbLuei
CTerneHu coBnagaeT ¢ 3asBNEHHbIM BUOMETPUYECKMM KOHTPOIbHbLIM LWaBMOHOM Npu MOMNbITKE NAapPHOro cpas-
HEHWS, @ He TOT, KOTOPbLIA B Haubonbllel cTeneHy coBnagaeT ¢ BMOMETPUYECKUM KOHTPOMbHbBIM WabnoHom
NpW MOMNbITKE HENAPHOTO CpaBHEHWs. YToObI OUEeHUTb Lenecoobpas3HOoCTL NePEKPECTHONO CPaBHEHMWS Ha OaH-
HbIX, MOMYYEHHbIX MPX MONbITKAX NAPHOrO CPaBHEHUA, CnedyeT OTBETUTL Ha criefykLlMe BONpOChI:

- 3aBWCUT N COXpPaHeHHbIM BuomeTpuyeckuii obpasel 0T DMOMETPUYECKOro KOHTPONBHOTO WwabnoHa, ¢
KOTOpPbIM CpaBHMBAETCA?

- CYLLECTBEHHO N1 3TOT cnocod BNUAET Ha NonyvYaemMble pesynbTaThl CpaBHEHNA?

Ecnwn otBeThl Ha 06a AaHHbIX Bonpoca ByayT NoONoXUTENbHLIMK, TO OOMKHA BbiTh COXpaHeHa 1 UCNOoNb-
30BaHa B aHanu3e B pexume OTNOXEHHOro 3agaHuns Lenas nocregosaTenbHoCcTb buoMeTpuyecknx obpasuoB
MINN NONbITKW HENAPHOrO CPaBHEHWA AOITKHbI BbiTh MOMYYeHbl B PEXUME peanbHOro BpeMeHMu.

8.5 MNonbITkKM BuomMeTpuyeckon naeHTUUKauumn (CpaBHEHUE KOOUH KO MHOTUM>»)

8.5.1 O6LwWwme nonoxeHns

MonbITKM BUOMETPUYECKON MOEHTUMDMKALUUN OOM¥Hbl ObiTb cODpaHbl U 3anMcaHbl TeM e METOAOM, YTO
¥ NOMbLITKKU GUOMETPHUYECKOW BEPUDMKALUK, 33 UCKITIOYEHUEM TOTO, YTO PErMCTPUPYEMbIE Pe3ynsTaThl Nomnbl-
TOK BMOMETpMYECKon MAEHTU(UKALIMN COCTOAT U3 CNUCKa KaHOWAATOB, COAepXallero Homnb, oanH unu bonee
naeHTudukaTopoB. PeKkoMeHayeTca BO3BpallaTh pPe3ynsTaThbl CPAaBHEHWSs ONs KaXOoro kaHauaata, yuToobl
obecne4ynTb BO3MOXHOCTb aHanusa B AnanasoHe paboymx noporos. Ecnv bnomeTpuyeckasa cuctema onpeae-
NSAET nokasaTenu Ka4yecTBa, TO OHWU TakKKe O0MKHbl DbiTh 3adhukcupoBaHsbl.
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TpaH3akyuu BoMeTpUHecKon UAEHTUMMKALMW BbINOMHAT B PEXMME OTMNOXEHHOro 3a4aHus U NpoBo-
OAT NpW pasnuyHbix pasmMepax b6asbl AaHHbIX, YTOObI ONpefenMTh 3aBUCMMOCTb 3KCNITyaTalWOHHbIX XapakTe-
pUCTUK BMOMETPUYECKOR naeHTUUKALUK 0T paaMmepa 6a3bl JaHHbIX.

Mpy BuoMeTpUYEeCcKon naeHTUUKaL UK JoMyCcKaeTCa UCMOMNb30BaTk NpeARapUTENbHbIA 0TOOpP AN orpa-
HUYEHWS Yncrna BUOMETPUYECKUX KOHTPOIBHLIX WABNoHOB, CpaBHMBAEMbIX C MOMOLLBH COOTBETCTBYHOLLENO
anroputMma. [ina onpegeneHns Npou3BOOMTENBHOCTM anroputMa npefBapuTernsHoro otbopa 3anuchiBakT
4YUCIO NpefBapuTeribHO 0TOBpaHHbIX BUOMETPUHECKUX KOHTPOMbHbIX WAaBnoHOoB AN KaxaoW nonbiTkM Guo-
MeTpu4eckol naeHTudmkaumm (cMm. npunoxeHune D).

8.5.2 UcnbiTaHne GuomeTpuyeckor UaeHTUPUKALUN C HE3APErMCTPUPOBAHHLIMU UCNbITYEMbI-
MU cybbeKkTamm

B fnononHeHWe K 3aperMcTpypoBaHHLIM UCMBITYEMbIM CyObekTam ucnbiTaHne BUOMETPUYECKON MOEeH-
TUOUKaLMKA OOMMKHO BKMOYaTh B ceba UCNbITyeMblx CyObLEKTOB, HE 3aperMcTpMpOBaHHbIX B DMOMETpUYecKon
cucteme, ana obecnedeHus aHadnmon oueHkn BIMW. 3Tu HezaperucTpupoBaHHbIE UCMBITYEMbIE CYBBEKTHI
He OOMKHbI BbITb UCNBITYEMBIMU CyBBEKTAMU, Y KOTOPLIX NPOM30LLEN 0TKa3 BUOMETPUYECKON perucTpauuu.
TpaH3akumu ugeHTUUKaLnum 3aperMcTpUpoBaHHbIX UCMNBITYEMbIX CYBHLEKTOB NPOBOLAT NPU TEX Ke YCIOBUAX.

8.5.3 Ucnonb3oBaHue MeToda «Bbipe3aHUA» ANA UCNbITaHUA BUoMeTpUYecKon naeHTUd UKaLUn

Ecnu pernctpaunoHHbie U nOeHTUHUKALMOHHbIe BromeTpuyeckne obpasLbl 3aperMcTpMpOBaHHbLIX UC-
MbITYEMbIX CYyOBbEKTOB COXPaHEHbl, TO TpaH3akuuM DMOMEeTpUYeckon maeHTUdMKaununm Hes3aperncTpupoBaH-
HbIX UCMbITYEMbIX CYOLEKTOB MOrYT ObiTh BbIMOSMHEHbI B PEXWMME OTNOXEHHOro 3afaHus MEeTOAOM «Bbipe-
3aHusA». [ns 3TOro perucTpypyroT BCHO UCMBITYEMYKO Tpynny ¢ eAUMHCTBEHHbLIM MPONYLLEHHBIM WUCMBITYEMbIM
cybbekToM. 3aTemM cUCTEMA MbITAETCA OCYLLECTBUTL MAEHTUMUKALIMIO NPONYLLEHHOMO UCMNbITYEMOro cybbek-
Ta B OCTaBLUEWCHA UCMbITYeMORW rpynne. [JaHHbIA npouecc NOBTOPSIOT ANS KaXA0ro UCMLITYEMOro cybbekTa.
B aTom cny4ae Takke cnegyeT y4nTbiBaTh nonoxeHusa 8.4.11.

9 AHanus

9.1 O6Wwme NonoxeHns

9.1.1 Ecnu ucnbiTyemas rpynna npenctaenser coboi LieneByk BbIOOPKY, B KOTOPOW KaOblA UCMbI-
TyeMbld cyObLEeKT UMeeT OOWH 3aperucTpupoBaHHbI BMOMETPUYECKNIA KOHTPOIbHBLIA WabnoH 1 oAvHaKoBoe
yucno (K CTPYKTYPY) TpaH3akuui, To Habnogaemble BepoATHOCTM owmnbok ByayT Hanbonee cooTBETCTBOBATh
OEeACTBUTENbHBIM BEPOATHOCTSM OLUMBOK.

9.1.2 Ecnw ncneiTyemasn rpynna He npenctaenset coboi uenesyto BeIOOpPKy (Hanpumep, npy n3bbiTou-
HOM MPeACTaBMEeHMN W3BECTHbIX MPOBNEMHBIX Cry4aeB) MNW TpaH3akuMu OTAENbHbIX MCMbITYEMbIX CyObek-
TOB HETUMMWYHBI O1F UCNBITYEMOW TPYNMbl B LIeNoM (Hanpumep, oTAeNbHbIA UCNbITYEMbIA CyDBEeKT BbINONHAET
Bonblue UnyM MeHblle TPaH3akUuWiA B OTNNYME OT TUMWYHOIO MCnbiTyemoro cybbekTa), To CKOMMEHCUpoBaTh
HEeYCTOMYMBOCTb MOXHO NMyTEM B3BELUMBAHWUSA pe3ynsTaTtoB. Ecnv BepoATHOCTH OWNMBOK OLEHWBAIOT C MCMOMb-
30BaHWEM BECOBbIX KOA(PULMEHTOB, TO aTO AOMKHO ObITh 3ahMKCMPOBAHO B NPOTOKOMNE UcnbiTaHus. MNpu nc-
nonb30BaHWK B3BELLMBAHMWA MO KNaccy UCnbiTyembix cybbekToB HabnwgaemMbsle BeposaTHOCTH owmnbok knacca
Taioke JOMKHBI BbITh 3addUKCUPOBAHBI B MPOTOKOME UCMBITAHWIA.

Mpumep — Ecnu ucnbimyeMble cy6bekmbl Npoeodam pa3Hoe YUco NonbIMok 6uoMempuyeckoll eepughu-
Kauuu unu 6uomempuyeckoli uéeHmugbukayuu, mo owubKu kaxdozo ucnsimyeMozo cybrekma mo2ym 6bimb
e38elleHbl 8 06pamHoll NPoNopYUU K HUCY cogepliaeMbIX UM MONLIMOK, MakK Kak Mpocmasl nponopyus Moxem
cMecmumb oxudaemblie 8epOSSMHOCMU OWUGOK K «MsDKesbIM» Mo/Ib308amesiaM cucmeMs] UTU K meM ucnibimy-
eMbIM cybbekmam, KomopkiM 01151 donycka HYXHO 8bIMNOMHUMbB HeCKOTbKO MOMbIMOK.

9.1.3 PekoMeHOyeTca onpeaensiTs BEPOATHOCTM OWMBOK ANA KaX4oro OTAENbHOMo Knacca rpynmnbl ue-
MbITyeMbIXx CYGBLEKTOB (HanpyvmMep, OTOEMbHbIE BEPOATHOCTH OLWMOOK ONA MYXKYWH W KEHLWMH) Unu ans ot-
[AEenbHOro Buaa BUOMETPUYECKNX XapakTepucTUK (Hanpumep, onpeaeneHne BEPOATHOCTU OWKWBOK NS Kaxk-
[l0r0 MONOXEeHUs nansua).

9.1.4 Ecnu olinMBKM BO3HMKAT Npy BUOMETPUYECKOn pernctpaumm, céope 6UOMETPUYECKMX 06pa3LIOoB,
BUOMETPUYECKOn BepudUKalum unu GUOMeTpUYeckoln UOeHTUMUKALUK, UX MOXHO KnaccuduuuposaTb no
NMpuUYMHE UMK CTaguu npouecca BUOMETPUYEcKOo peructpauumn, cbopa unu cpaBHeHWs, a Takke onpenenuThb
OTAEenbHbIE BEPOATHOCTM OWWBOK ANS pasnMyHbIX CryYaes Wiu AMs pasfnyHbiX KOMMIOHEHTOB NpoLecca.
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9.2 3KcnnyaTauuoHHbIe XapaKTepPUCTUKU GMOMEeTPUYECKOW perucTpaumm

9.2.1 BepoATHOCTbL OTKa3za bMOMeTpUYeCKON peructTpaumm

9.2.1.1 BOP — aTo gonsa TpaH3akuuin buomMmeTpuyeckon permcTpauumn, Ans KOTopbiX CUCTEMA HE MOXeT
€034aTb M COXPaHUTE BUOMETPUYECKUIA KOHTPOMNbHbIA WAaBbMoH B COOTBETCTBUM C NMOMMTUKOW BMOMETPUYECKON
pervcTpauuu, ot obLwero KonvyecTea TpaH3akuuin buomeTtpudeckoin pernctpaumn. BOP gomkHa BknoyaTth B
cebs ncnblTyemble CyObeKThl, KOTOPbIe:

- HeCnocoBHLI NpeabABUTL HEOBXOAMMYO BMOMETPUYECKYO XapaKkTePUCTUKY;

- npu BomeTpuyeckon permcTpalnm HecnocobHbl NpefocTaBUTL BUoMeTpudecknin obpasel yaoBMeT-
BOPUTENBLHOIO KavyecTBa;

- He MOTYT MOMny4uTb NOATBEMKAEHWE O COBMaAEHUM CO CBOMM 3aHOBO CO3AaHHbIM GMOMETPUYECKUM
KOHTPOIbHbIM LWabnoHoM B nNpolecce NoATBEPKAEHUA MPUMEHUMOCTM DMOMETPUYECKON perncTpaumm.

MpumeyaHus

1 MNonuTuka BMOMETPUYECKOW PErMcTpaLMy, Kak NpaBuIio, JoMycKaeT NOBTOPHbIE NONLITKA DUOMETPUYECKOR peru-
CcTpauWu ons nony4yeHus HaaexHoro OMOMEeTPUYECKOro KOHTPOMBLHOrO WabnoHa.

2 BOP pekomeHgyeTcs onpenensTb ONA pasnuyHbix buomeTpuyecknx obpasuos, Hanpumep: cooblatk O pasHblX
3HadeHuax BOP ansa 6onblnx, ykasaTenbHblX Nansues U T. 4.

3 [Mpu TEXHONOMMYECKOM WCMbITAHWW aHanu3 OCHOBaH Ha NpedBapuTensHo cobpaHHol Base gaHHbIX U cbop Buo-
meTpuyeckoro obpasua He BbidbiBaeT npobnem. [axe B aToM crny4ae MOryT NPOU30MTH OTKa3bl GUOMETPUYECKON peru-
cTpauwu, Hanpumep: koraa Guometpudeckuii obpasel, UMEET HACTOMBKO HU3KOE Ka4YecTBO, YTO W3BMeYb M3 Hero Buo-
METPUYECKME NPU3HAKM HEBO3MOXHO.

9.2.1.2 BOP pnga uenesoi BelOOpKM credyeT onpedenaTb Kak OOMN0 UCMbITYEMbIX CYOBEKTOR B WCMbI-
TYeMoW rpynne, KOTOpble He CMOIMW 3aperucTpupoBaThCs MPU OnNpedeneHHoW nonuTuke BUoMeTpUYecKown
perncTpauuu, ot obLLero KoNM4YecTBa UCMbITYEMbIX CYOBEKTOB B MCMbLITYEMOR rpynne.

9.2.1.3 BOP 3aBucuT OT MONUTUKW perncTpauuu, Kotopasi onpegensaeT ypoBeHb kadecTsa buomerpu-
Yyeckoro obpasua ans 6MOMEeTpPUHEecKor perncTpaunK, Nopor NPUHATUS peLueHns Ons NOATBepPXOeHWUs npu-
MEHUMOCTN BUOMETPUYECKON perncTpaumnm, a TakKe YNCNOo NonbITOK UMK BPeMsl, OTBEAEHHOe Ha TpaH3aKLW
duomeTpryeckon peructpaumu. MNMonutuka BMOMeTpPUYECcKol perncTpaum AomkHa ObiTe onMcaHa B MpOoTOKO-
ne ucnblTaHWi Hapagy ¢ Habnwgaemoin BOP.

MpumedaHune— bonee xecTkue TpeboBaHWUs K Ka4ecTBy BMOMETPUYECKOW perucTpaumm yeennyusaroT BOP, Ho
YIyqLLIaKT SKCNyaTalnoHHbIE XapaKTepPUCTMKA COBMaaeHus.

9.2.1.4 TonbITKN BMOMETPUYECKON PEerMcTpaunn UCnbiTyeMbliX cyBbLeKTOB, He CNOCOBHLIX 3aperncTpu-
poBaTbCs B BMOMETPUYECKOWN cUCTeME, He JOMKHbI BHOCUTE Bknag B BOC[ unu BeposiTHOCTM owmnbok coBna-
geHus. Mpu 3ToM UX y4nTbIBaOT B 0000LLEHHBIX BEPOATHOCTAX OWMDOK gonycka.

9.2.2 MpoJoMKUTENbLHOCTbL TPaH3aKUMKM BUMOMeTPUYECKON peructTpaunmn

CpenHsis NpogomKUTENLHOCTL TPpaH3akuuu BUOMEeTPUYECKON perucTpaLun OomkHa BeiTe M3MepeHa n
3apMKCMpOBaHAa B MPOTOKOME UCMbITAHWSA.

[Mpy cpaBHUTENBHLIX CLIEHAPHBLIX UCMBITAHUSAX MOXET 0Ka3aTbCsl HEBO3MOXHbLIM YCTAHOBWTL MOPOr ANS
AOMNYCTUMOro BpeMeHn unu Kkadectea buomeTpuyeckoro obpasua cornacoBaHHbIM 06pa3om Ans BCEX TEXHO-
norun GruomeTpudeckon perncTpaumu. B atux cnyyasx oguMH M3 NOAXO4OB 3akmodaeTcss B TOM, 4Tobbl pac-
cMaTtpuBaTh YKazaHHbIE NepeMEHHbIe Kak KOHTponupyemble hakTopbl 4aHHOW TEXHONOMMN GMOMETPUHECKONA
perucTpauum m U3MepsiTb, HacKoNbko GbICTpo BbiNnonHAeTcs cbop BuomeTpuyeckoro obpasua. 3atem gns
KaXJ0oW TexHonorum BUMomMeTpu4eckoin perucTpaunn MOXHO paccunTaTh OYHKLUIO pacnpeneneHusa B 3aBUcK-
MOCTHW OT NPOAOCIKUTENBHOCTH cBOpa OaHHLIX, HanpuMep rpacuk 3asucumMocT BOP oT npoaomKuTensHOCTH.
Takum obpa3om, 3KcnepumMeHTaTop MOXET (DUKCMPOBAThL B MPOTOKOMe UchbiTaHusa Habnwpaemyio BOP, He
ycTaHaBnveasa U He (bukcupysa nopor kadecTtsa buometpuyeckoro obpasua v OONMyCTUMYK NPOAOIHKUTENb-
HOCTb cbopa buomeTpuyeckoro obpasLa no Bcer cucTeme.

9.3 3KkcnnyaTauUMoHHbIe XapakTepuUcTUKKU cb6opa AaHHbIX

9.3.1 BepoATHOCTb OTKa3a cbopa AaHHbIX

9.3.1.1 BOC — ato gona npoueccoB cbopa BMOMETpUYECKUX AaHHbIX ANA NOnbITOK DUoMeTpuye-
ckolh BepudMKkaumm unym 6G1MoMeTprUYeckon MaeHTUMMUKaLMK, ANs KOTOpbiXx BluomMeTpuyeckasl cuctema He Mo-
XeT ocylecTeUTs cbop BuomeTpuyeckoro obpasua yooBneTBOPUTENEHOIO KayecTBa, oT obLero konuyecTea
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npoueccoB cbopa gaHHbIX AnsA NonbITok GuoMeTpuyeckon Bepucukaunm unm BuomMeTpuyeckoin naeHtudmka-
uuun. BOCL pomkHa BkntodyaTh B ceBa NonbITKW, Npy KOTOPbLIX:

- BUoMeTpUYecKan XxapakTep1cTuka He MOXET ObITh NpeabaABneHa (HanpumMep, 13-3a BpeMeHHol Gones-
HW UINK paHbl) UNu cobpaHa;

- He yaaeTcsl BbINONMHUTE CerMeHTaLM UnK n3snedeHne GMoMeTpUYecKnX NPpU3HAKOB;

- U3BNEYeHHble BUOMETPUYECKNE NMPU3HAKW HE MOAXOAAT NO NOpory NPOBEpKM KavecTsa.

MpumeyvaHus

1 BOC[ moxHO onpefenuTb AN KaXK40W TpaH3akuuK, HanpuMep: nytem onpefeneHus Yicna TpaH3akumim, B Npo-
L|ecce KOTOPbIX HX MPY OOQHOM M3 NPeanPUHATBIX NOMLITOK He Bbin nonyveH BuomeTpuyeckuii obpasel, yooBneTBOpUTENb-
HOro KayecTBa AnA CpaBHEHNS.

2 Tpw TexHONorM4eckoMm MCnbiTaHWM aHanu3 OCHOBaH Ha NpegBapvTeneHO cobpaHHoi Base AaHHbIX. B aTom cny-
Yyae He JOIMKHO NPoMCX0oaWTL OTKasoe cbopa BuomeTpuyeckoro obpasua. Tem He MeHee 0TKa3bl cbopa AaHHbLIX BO3MOX-
Hel, ecnn BuomeTpuyecknin obpasel, UMEET CMULLKOM HU3KOE Ka4ecTBO ANS U3BNeYeHns GMOMETPUYECKMX NPU3HAKOB.

9.3.1.2 BOC[ cnepyeT onpeaensaTb Kak 4O MOMNbITOK (AN NONbLITOK NAPHOIro CpaBHEHWS ), KOTOPbIE He
MOryT BbITh 3aBepLUeHbl M3-32 OTKa30B Npu NpeabaBneHn (BuomeTpuyecknin obpasel He cobpaH), cermeHTa-
LMK, N3BneYeHnn BUoOMeTpU4YecKkMx NPM3HaKoB UMK NPW KOHTpONe KayecTBa.

9.3.1.3 BOC[ saBucuT oT nopora kadecTtea bromeTpuieckoro obpasua, a Takke OT BPEMEHM, YCTAHOB-
neHHoro Ha cbop BrvomeTpuyeckoro obpasua, UM oT AONYyCKaeMoro Yvucna npeabsBneHuin. [aHHole napa-
METPbl HACTPOWKN JOMKHbI ObITb yKasaHbl B NPOTOKOME UCNbiTaHUA BMecTe ¢ Habnogaemon BOCA.

MpumeyaHune — bonee XecTkuiA Nopor kadecTea Ansa cbopa GuomeTpudeckmx obpasuoe yeenmyusaet BOC[,
HO yNy4LaeT aKCnnyaTaunoHHbIE XapaKTEPUCTUKM COBMaaeHus.

9.3.1.4 TMonbiTkK, Npy KOTopbIXx BriomeTpuyeckuii obpasel He ObiM NoOMyYeH UMK He UMeEeT YOOBMNEeTBO-
pUTENBHOIO KadecTea, He obpabaTbiBalOTCA anropMTMOM CPaBHEHWA, a pe3ynsTaT CPpaBHEHUSA He onpenens-
eTca. TakMe oTkasbl cbopa AaHHbIX OOMXKHbI ObiTh UCKMOYeHb! Npu BbluncneHun BIIC n BNMHC, Ho gomxHbl
BbITe BKNKOYEHB! B BbluncneHus BI1O n BITHO. BOCH, B/1IC n BJTHC gomkHbl 6bITh BbIYMCIEHL] NPU OOQHUX U
TeX e noporax KadecTBa.

9.3.2 MpogomKUTensHOCTL cHopa JaHHbIX

[Mpw cpaBHUTENbHbIX CLEHAPHbIX UCMNBITAHUAX MOXET OKa3aThCs HEBO3MOXHbLIM YCTAHOBUTL NOPOrK AN
JonycTumoro BpeMeHu cbopa gaHHbIX MY KavecTBa BuomeTpuyeckoro obpasua cormacoBaHHbIM obpasom
OIS BCEX TEXHOMOMMIA. B aTMX criyyasx ogvH M3 NOAXOA0B 3aKIodaeTcs B TOM, 4ToBbl paccMmarpyBaTth aTuW ne-
peMeHHbIe KaK KOHTponvpyeMble bakTopbl JaHHOW TEXHONOMMW U M3MEPSTh, HACKOMbLKO BbICTPO BeIMOMHAETCA
cbop BuomeTtpuyeckoro obpasua. 3atem AN KaxKO0oW TEXHONONMW MOXHO paccHMTaTe QYHKUWK pacnpegene-
HWSA B 3aBMCMMOCTW OT NMPOAOIIKUTENbHOCTK cbopa AaHHbIX, Hanpumep rpaduk 3asucumoct BOC[ oT npo-
OOMKMTEeNeHOCTU. TakuM 0Dpa3oM, aKCNeprMMeHTaTop PerucTpupyeT B MPOTOKOMNe UCMNbITaHus HabnogaemMy
BEPOATHOCTbL OTKa30B cbopa OaHHbIX, He ycTaHaBnueas M He (OUKCMpys Mopor kadyecTBa BMOMETPUYECKOro
obpasua 1 4oNyCTUMYH NPOACINKUMTENBHOCTE cOopa BnomeTpudeckoro obpasua no Bcen cucTeme.

9.3.3 [Opyrve acnekTbl 3KCNNyaTaLMOHHbIX XapakTepucTUK cbopa gaHHbIX

9.3.3.1 B 3aBMCMMOCTM OT JaHHbIX, MONYyYeHHbLIX B Npouecce cbopa, MOXHO OTAENBHO NpoaHanMaupo-
BaTb pasnn4Hble NPUYKMHbI OTKA30B, HANPUMEP: 0TKasa CerMeHTaunn, oTkasa u3enedyeHusa BruomeTpuyeckux
NPW3HAKOB UMW OTKasa BCNeacTBMe HeyqoBNEeTBOPUTENLHOIO KavyecTsa buomeTpudeckoro obpasua.

9.3.3.2 C nomoLlblo COOTBETCTRYIOLWEN Dazbl AaHHbIX, obecneynBatoLlein onpedeneHHyo basosylo vc-
TUHHYI MHDOPMAaLWIO, MOXHO M3MEPUTb TOYHOCTb CEerMeHTauun. 3Ha4yeHua TOYHOCTWM CermeHtauumm byoyT
BapbMpoBaTbCA B 3aBMCMMOCTH OT paccmaTpvMBaeMon BMOMEeTpUYeCcKo MO4anbHOCTU.

9.4 3KCI1]1yaTaL[VIOHHI:IE XapakKTepUCTUKN CpaBHEHUA «OAWUH K OOHOMY »

9.4.1 BepoATHOCTb NOXHOrO HeCoBNageHUN

9.4.1.1 BJIHC — 370 gonsA 3aBepLUEHHbIX MOMNbLITOK MAPHOr0 CpaBHEHWUA, MPWU KOTOPbLIX napHaa 6uo-
MeTpuyeckasa npoba u BUMOMETPUYECKUIA KOHTPOMNbHLIA WabnoH oWrMboYHO NpU3HaHbl HecoBnagarwuMu, oT
obLLero KonuyecTea 3aBePLUEHHLIX NONLITOK NAPHOMO CPaBHEHUS.

9.4.1.2 BJIHC 3aBucuT OT nopora NpUHATUA peLleHuss 0 COBNageHMn U JoMmkHa DbiTh yka3aHa BMecTe
c Habnwagaemon BINC npu ToM e nopore (Mnu nokasaHa B 3aBucKMocTu oT BJ1IC npu Tom e nopore Ha rpa-
duke KOO).

9.4.1.3 Tpw UCNbITAHMAX, B KOTOPbLIX UCMbITYEMblE CyObeKTbl COBEPLUMIIN HECKOMNBKO NONLITOK, CleayeT
yKka3saThb, kak BITHC nameHsieTca B npeaenax UCMLITYEMOW rpynnbl: NyTEM BbIYUCMEHUS BEPOATHOCTH OLIMBKM
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ONS MONbITOK KaXA0ro MCMbITyeMoro cybbekta M NOCTPOEHUSA rMcTOrpaMmbl, NOKa3biBakLWen BEPOATHOCTb
ownbKKM ONs Kaxaoro ucnbiTyemoro cybbekTa, ynopagodMBaHUA UCMbITYEMbIX CyObEKTOB NO BO3pacTaHWUIO
3Ha4YeHun BeposATHOCTEN OLLIMBOK.

9.4.2 BeposITHOCTEL NOXHOIo coBnageHus

9.4.2.1 BIIC — 370 gonga 3aBepLUEHHbLIX NOMLITOK HEMAapHOIrO CPaBHEHWS, NMPUW KOTOPLIX HenapHas buo-
meTpudeckan npoba M GMOMETPUYECKUA KOHTPOMbHLIA WabnoH ownbovyHO NpU3HaHbl COBRagatoWmMmMmn, OT
o6LLlero Konv4ecTBa 3aBepLUEHHbIX NOMbITOK HeMapHOTO CPaBHEHWS.

MpumeyaHue — lNpu NonbITKAx HEMApPHOTO cpaBHEHUA BuomeTpuyeckre Npobbl, KAk NPaBWno, NOMy4awT oT
UCMbITYEMBIX CyOLEKTOB, NPeabABNAIWNX COBCTBEHHBIE BUOMETPUYECKUE XapakTEPUCTUKK, Kak ByOTo OHWM coBepLUaT
NonbITKY yCcneLHon BMomeTpryeckon Bepumnkaumm ¢ cobCcTBEHHBIM BMOMETPUYECKIMM KOHTPOMNBHBIM WabnoHom 6e3 Ka-
KOW-N1bo NonbITkM NogMeHbl. Hanpumep, B cnyyae oMHaMU4eCcKon Bepudmkaumn NOANUCKH UCMbITYEMBbIN CyObEKT ckopee
nocTaBuT COBCTBEHHYH NMOOAMUCH, YEM MOAMNMCL, COOTBETCTRYIOLLYH HenapHoMy BMOMETPUYECKOMY KOHTPOMbHOMY Lua-
6nony. Ecnu ncnelTyeMblit cyBbeKT MOXET Nerko BOCNpoM3BECT CBOMCTBA Tpebyemol BuomMeTpuieckol XxapakTepucTUKK,
TO BTOpasi BEPOSATHOCTL HEMAPHOIO CPaBHEHWS MOXET DbiTb MEPOW, AOMNYCKaLWen OnpeneneHHyr CTENEHb UMNTaLUN.
HacTosawwumiA cTaHgapT He pacnpoCTPaAHAETCA HA METOALI UMK YPOBEHb HaBbIKa, KOTOPLIE UCMONb3YHOT NPY NOOMEHE.

9.4.2.2 BIIC 3aBucuT OT nopora NpUHATUA pPelleHns O COBNadeHun 1 gormkHa ObiTb ykasaHa Hapany
¢ Habnwopaemon BNHC npu Tom xe nopore (Mnu nokasaHa B 3aBucumMocTu oT BJTHC npu Tom e nopore Ha
rpacpuke KOO).

9.4.2.3 Ecnu ucnbiTyeMblii Cy6BLEKT 3aperncTpupoBaH 1 ero BruoMeTpudeckasa perucTpauuns okasolBaeT
BMMsiHME Ha BUOMETpUYECKME KOHTPOMbHbIE WabnoHbl ApYrMX UCNBITYEMbIX CyObHEKTOB B CUCTEME UMK ecnn
anropuTM CpaBHEHUA W3MEHAEeTCsH, UCMOMb3ys OaHHbIA 1 Apyrne BuomeTpuyeckne KOHTPONbHbIe LWabnoHbl,
TO MOMbITKA HENAPHOIO CPaBHEHUSA, UCMOMb3YKLMe AaHHbIA UCNbITYEMbIR cybbekT, ByoyT BHOCUTbL cucTEMA-
TUYECKYIO OLLIMBKY, MO3TOMY UX He cnefyeT NpuMeHATs Ans oueHkn BNC (cm. 8.4.11).

9.4.2.4 CpaBHeHuWe HacneacTBEHHO WOEHTUYHbLIX BMOMETPUYECKUX XapaKTepUCTUMK (HanpuMmep, Mex-
Oy yKasaTernbHbIM U CPEeOHUM NanbuamMu UM Yy WOeHTUYHbIX BMM3HeLoB) NPpUBOAUT K OpPYroMy pacnpegene-
HWIO pPe3ynbTaToB CPaBHEHWA, YEM CPABHEHME Pa3fUYHbIX MO MPOUCXOXKAEHUIO XapakTepucTuk (cm. [7]—(9]).
B nnaHe ucnbiTaHuMs gomkHa BbiTh onpegeneHa NonuTuka B OTHOLLEHWW TOro, CreqyeT N BKIKoYaTh Henap-
Hble CPaBHEHWs], TaKNe KaKk Mexay MAEHTUYHbIMK BrindHelamn, 6patbaMu U cecTpaMn UM POAUTENEM U pe-
©eHkom, B BJIC. CpaBHeHusa mexay OBymMA BuoMeTpudeckumu obpasuamu OQHOMo U TOro e UCMbITYyeMOoro
cybbekTa fOMmKHbI BbITh MCKITHOYEHbI.

MpumeyaHus

1 YacTota nosiBNeHUs MAEHTUYHBIX (MOHO3UMOTHbIX) BM3HEUOB cocTaBnsaeT NpubNU3nTensLHO TPU UMK YeTbipe
cny4as Ha 1000 poaos, u Ux NpUCYTCTBUE B pa3BepHyTo BUOMETPUYECKON CUCTEME pacno3HaBaHUA NULEa MOXKET yBenn-
untb BJ1C no cpaBHeHuo ¢ BIIC, namepeHHOR Npy UCKMIOYEHNN TaKUX FTEHETUYECKN CXOOHBIX CPaBHEHWNA.

2 leHeTnyeckue adpdekTbl MOryT BbiTe pacnpoCTPaHeHbl He TOMBKO HAa MAEHTWYHbIX BNM3HEL OB, HO U HA CEMbU U
HauWoHaneHocTe. Hanpumep, npyv BMOMETPUYECKOM pacno3HaBaHWW Nuua 3T MOXKET NPUBECTM K ropasao Gonee BbICO-
ko BIIC mexay ucnbiTyemMbiMu cyObekTamu, pOOMBLLMMUCS B OOHOW CTpaHe, YeM Mexay WCNbIiTyeMbiMy cybbekTammn 13
reorpaMyeckn N 3THUHECKW PasfNUYHBIX CTPaH.

9.4.2.5 B npoTtokone UCNbITaHWN, B KOTOPbLIX NPOBOOAT HECKONBLKO MOMbLITOK HEMNapHOro CpaBHEHWs Ha
KaxObl UCNBITYEMbIN CyOBEKT Mnu BMOMeTpUYECKUIA KOHTPONbHBIW WabnoH, AoMmKHO ObITh ykasaHo, kak BJ1C
M3MEeHseTca B Npefenax Yncna NenbiTyeMbiX CyObekToB U COXPaHeHHbIX BUOMEeTPUYECKMX KOHTPOMbHbIX Lua-
6noHos. [Ins atoro HeobxoAMMo onpefennTb BePOATHOCTb MHOMBMAYANBHOW OWNBKM NMOXHOrO COBMageHus
Anst BUOMETPUYECKOr0 KOHTPOMbHOrO WabnoHa 1 Ans GnomeTpryecknx Npod Kaxgoro NcnbiTyemoro cybbek-
Ta. YT0BbI NOKasaTk BEPOATHOCTb OLIMBKM AN KaKAoro ucneityemoro cybbekTa, cnegyet NOCTPOUTL TUCTO-
rpamMmbl, ynopsgounsas UchbiTyemele cyObeKTbl N0 BO3pacTaHUI0 3HaYeHUI BEpOATHOCTEN OWnBoK.

Mpumep — Buomempu4eckas cucimemMa pacro3HagaHus nuya Moxem nponycmums psd «30/0MbIxX» UL,
0N Komopbix 2nasHbiM 06pa3oM npoucxodam oxHble coenadeHus. JaHHYH ys36UMOCTb CUCMEMb! MOX-
HO onpedenums MO 2ucmMozpaMme, MoKasblearoulell UIMeHeHUe eeposimHocmell OWUBOK MO0 UCbIMyeMbiM
cy6nekmam.

9.5 AKkcnnyaTauuoHHbIe XapaKTepPUCTUKN BMOMeTPUYecKor cucTeMbl Bepudukaumm

9.5.1 O6wWwme nonoxeHns

Onpepgenenuwe BN v BITHO onsa TpaH3akuwmii ¢ HECKONBKMMK MOMNbLITKAMWU OONYCKAETCS MPOBOAUTL C
nomowiso kpueor KOO. MNpu Takom onpefeneHn He YYUTHIBAKOT KOPPENALMIO Mexay nocneaoBaTensHbIMU
NOMNbITKAMW W CPaBHEHWSAMW B OTHOLLEHWM OQHOMO M TOTO e UCNbITYyeMoro cybbekTa, 1, cnegoBaTenbHO, OHO
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MOeT BbiTb HETOYHbIM. [O3TOMY [AaHHble JKCMMyaTauWMOHHbIE XapaKTEPUCTUKM PEKOMeHAyeTCs Mnony4atb
nyTem TpaH3akUMi C HECKOIbKMMMW NOMbITKAMW B COOTBETCTBUN C MOMUTUKON NPUHATUSA PeLLUeHUs.

9.5.2 BepoATHOCTL NOXHOro HeaonyckKa

9.5.2.1 BINHO — aTo gons TpaH3akuui bBuomeTpuyeckor Bepuukalmm ¢ UCTUHHLIM BUMOMETPUYECKUM
3aABMNeHNEeM, KOTOpble ObinM OWNBOYHO OTBEPrHYTHI, OT ODLLEro KonuMyecTBa TpaH3aKuuil BMoMeTpuyecKon
BepndrKaLnm ¢ UCTUHHBIM BUOMETPUYECKUM 3aABMNEHUEM. B 3aBMCMMOCTM OT MOMUTUKK NPUHATKS PeLLeHnA
TpaH3aKuWsa MOXET COCTOSATb U3 OOHOW nn Bonee nNonbIToK.

9.5.2.2 TpaHsakuun BuomeTpuyeckor Bepudurkalmm, Kotopble Bbinu oWMBOYHO OTBEPTrHYTHI 1M3-3a OT-
Ka3za cbopa gaHHbIX U OLWMOOK CpaBHEHUA, BKMOYAKOT B pacyeT MNOXHOro Hegonycka. [ina GuomeTpuyieckux
cucTeM BepuduKaLMn ¢ NoNOXUTENbHEIMU BUOMETPUYECKUMMN 3aaBNEHUAMN (HanpuMep, AN KOHTponsa 4o-
cTyna) gonyck notpebyet ycnewHoro cbopa BUoOMeTpUYECKUX XapaKTepUCTUK M pelleHWs O COoBnageHwu B
pesynesrate cpaBHeHUs.

Mpumep — Ecnu dns 6uoMempuyveckoll cucmemMbl eepughukayuu ¢ noaoxumenbHbIMU GUuoMempuYecKkuMuU
3afenMeHUAMU mpaH3akyus eepugukayuu cocmoum u3 eduHcmeeHHol NonbIMKU, Mo omkas c6opa 0aHHbIX Unu
NnoxkHoe HecoenadeHue ekLiz08ym NOXHbLIU Hedonyck, u BITHL esivucnatom no ¢ghopmyne

BJIHA = BOC/ + BIIHC(1 - BOCH). (1)

9.5.2.3 BIMH 3aBMCUT OT NOAUTUKW NPUHATUS PELLUEHUS, NOpora NPUHATUS pPeLUeHns O COBNageHuu 1
kavyecTBa buomeTpudeckoro obpasua. BIIHO gomkHa BbiTh yKazaHa B NPOTOKOINE UCMNbITAHWA BMECTE C [aH-
HbIMK napameTpamu ¢ oueHkon BI1[ ona Tex xe napameTpoB (Unv OOMmkHa BbiTh MOCTPOEHa 3aBUCMMOCTb
BNHAO ot BI npu Tex xe noporax nyTem noctpoenus rpacgpuka KOO).

9.5.3 BepoATHOCTL NOXHOro gonycka

9.5.3.1 Bl — 370 Oonsa TpaH3aKkuWiA ¢ NOXHbIM BUOMETPUYECKMM 3asiBNeHneM, KOTopble Bbinn OLlWun-
BOYHO NPUHATLI, OT 0BLLErO KONMYeCcTBa TPaH3akKUMiA C NOXHbLIM BuoMeTpruyecknm 3aseneHnem. B 3aBucumo-
CTW OT NOMUTUKN NPUHATUSA PELLEHUA TPaH3aKUNA MOXET COCTOATbL U3 OAHON UK Bonee NonbITOK.

9.5.3.2 Heponycku n3-3a oTkaza cbopa AaHHbLIX BKITHYAKT B YNCMO TPAH3aKLUIA, HO HE B YMCIO NOXHbIX
aonyckoB. [Ina BMOMeTpUYECKUX CUCTEM BEPUMDUKALUN C MONMOXMTENBHBEIMU BUMOMETPUUECKUMI 3asIBNEHUAMM
(Hanpumep, ANsA KOHTPOMsA JOCTyna) 4onycK noTpebyeT ycnewHoro cbopa BUOMEeTpUYecKux xapakTepucTuk 1
peLlleHnss 0 COBMafeHWM B pe3ynbTaTe CpaBHeHUs.

Mpumep — Ecnu mpaH3akyusa eepughukayuu ¢ NonoxumenbsHbiM 6UOMemMpuUYeCcKUM 3aseieHuUeM CoCmo-
um u3 eduHcMeeHHOoU NonbIMKU, Mo ychnewHbIl c6op daHHbLIX U Nocredyroujee /10XHoe coenadeHue npusedym
K noxHomy donycky, u Bl esiqvucnsom no ghopmyne

BN = BNC(1 - BOCL). (2)

9.5.3.3 BJ1[] 3aBUCUT OT MONMUTUKA NPUHATUS PELUEHUSs, Nopora NpUHATUS peLLleHUa O COOTBETCTBUM U
nopora kadectea BuomeTpuueckoro obpasua, a Takke OT YCTaHOBMNEHHON NMPOOOIMKUTENBHOCTU UMK YMcna
npeavaeneduin. BN gomkHa ObiTb ykaszaHa B MPOTOKOME WCMLITAHWUA BMECTe C LaHHbIMW MapameTpaMu C
oueHkon BMNHO aonsa Tex ke napamMeTpoB (MMM JoMKHA ObITe NocTpoeHa 3asucumocTe B ot BITHA npu Tex
e noporax nytem noctpoenus rpadgpumka KOO).

9.5.4 MpoooMKNUTENbHOCTL TPaH3aKuuu GuomeTpuYveckon Bepudnkaynm

9.5.4.1 Tpw cpaBHUTENLHbLIX CLUEHAPHBLIX UCMbITAHUAX MOXET OKa3aTbCA HEBO3MOXHbLIM YCTAHOBUTL NO-
porv Aanst 4onycTumoro BpemeHn cbopa unu kadecTsa GuomeTpudeckoro obpasua cornmacoBaHHbIM obpasom
4N Bcex TexHororuin. B atux crnyyasx odwH U3 NoAXOACB 3akniodaeTcsd B TOM, 4ToDbl paccmaTpvBaTth 3TH
nepeMeHHbIE Kak KOHTpornupyemble hakTopbl 4aHHOW TEXHOMOrMU U U3MepsATh, HACKOMbKO BbICTPO BhIMOMHEH
cbop buomeTpuyeckoro obpasua. 3atem AN Kaxgon TEXHONOMMW MOXHO paccymMTaTte PYHKUMK pacnpegene-
HUA B 3aBMCMMOCTWU OT MPOAOITKUTENBHOCTU cbopa AaHHbIX, Hanpumep rpaduk 3aBucumocTti BITH ot npo-
OomKuTensHocTh. Takum obpa3om, SKCNepUMEHTATOP PErMCTPUPYET B MPOTOKONE UCMbITaHusa Habrogaemyo
BNHO, He ycTaHaenueasa 1 He UKCUPYS CBEAEHU:A O KOHUIypaunm pa3HbiX CUCTEM.

9.5.4.2 [ns ymeHblIeHNs BNUSHKA Bonee onMTenbHOM TpaH3aKuumM U3-3a HeOCTaTOYHbIX HABbIKOB WC-
Nosib30BaHWA CUCTEMbI UMK MEPEepbLIBOB B MPOLEcce WUCMbITaHUA CPedHIow MPOAOIKUTENBHOCTL YCNEeLHON
TpaH3akun BMoMeTpUYeCcKon BepudKKaL M1 paccyvMTbIBalOT crnedyow M obpasom:

a) [nsa Kakgoro UcnbliTyeMoro cybbekTa onpenensoT cpegHee 3HavyeHue NpoaoimKMTeNbHOCTH yeneLw-
HbIX TpaH3akuui napHon buomeTpudeckon Bepudnkaymu;

b) 3aTtem 3Tu 3Ha4eHUsa yCcpeHSOT No BCEM (3aperMcTpUpOBaHHLIM) UCTIBITYEMBLIM CyObeKTaMm.
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9.5.5 O606LWeHHble BEPOATHOCTHU NOXHOIO AoNycka U Hegonycka

[na cpaBHeHUA BMOMETPUYECKUX CUCTEM, MMEIOL X pasznuyHblie BOP, cnegyet ucnonbs3oBath 0606LeH-
Hble BNO v BMHLO, koTopble BKMAOYaOT B cebsa ownbKM, BO3HUKaOWMe Npu BUOMETPUYECKOR pernctpauuu,
cbope BruomeTpudecknx obpasuos 1 onpegenennn cosnageHus. Meton o6o6LLeHWs JOMKEH COOTBETCTBOBATL
ucnoiTaduio. Kak npasuno, oboblieHre JomKHO BKNYaTh B cebst oTkasbl BuoMeTpuyeckon perncTpaumnm Kak
ecnu 6bl BOMETpUYECKas perncTpaLus 3aBepLUMnachk, HO Bce nocnenyoLue TpaH3akuum 6uoMeTpruyeckon
BepudpmrKaLum Unu BMoMeTpuyeckon MAeHTUMKaALMU C OaHHBIM PErMCTPUPYEMBIM UCMLITYEMbBIM CYyDBEKTOM
Unun ¢ ero BUOMETPUYECKMM KOHTPOIbHLIM LWA6noHoM Bbinu HeyaadHbiMK. MeTog 0606LWeHns ykasbiBaoT B
NPOTOKOMNE UCMbITaHUA.

lMpumepsbi

1 Mpoeodsm cueHapHoe ucnbimaHue 6uoMempuyeckol cucmembl sepugukayuu ¢ MOJ0KUMENbHbLIM
6uomMempuyeckum 3asesieHuemM, dornyckarowell eOUHCMBEHHY NONbLIMKY OnS mpaH3akyuu 6uoMempuyeckod
eepughukayuu. Mcnbimyembie cyb6bLekmel, KOMopkie He Mo2ym 6biMb 3apezucmpupoeaHsbi, He MPUHUMarm
dansHeliwe20 yyacmus 8 ucnbimaHuu. [Ipomokon ucnbimaHull eksiodaem nposedeHue MoOSTHO20 Nepekpec-
HO20 cpasHeHus Mexdy 6uomMempuyeckumu npobamu u GuoMempuYecKUMU KOHMPObHbLIMU Wab/loHaMu ecex
ucnbimyembix cy6bekmoe. B amom cnydae o606uweHHbIl NOXHbLILU JOnycK npoucxoduim, ecnu ucnbimyemsi
cy6bexkm, npedocmasnsowul 6uoMmempuveckyro npoby, u ucnbimyemsit cyGbexkm, npedocmasnaouull 6uome-
mpu4eckull KOHMPONkHbLIL WabioH, 3apezucmpupoeaHkl, eCyiu npousouen ycrnewHsil c6op 6uomempuyeckol
npo6k! U Nony4YeHo JoxHoe coenadeHue. O6006WeHHbIU TOXHbLIU Hedonyck npoucxodum, eciu ucnbimyemMbil
cybLekm He 3apezucmpupoeaH, unu npednoxeHHbil 6uoMempuYeckull obpasey He Moxem ObIMb MNOJyYeH, unu
npoucxodum noxHoe HecoenadeHue. OBJI ewrqucnsirom no ¢hopmyne

OB/l = BJIC (1- BOCH) - (1 - BOP)2. (3)
OBJIHA ebivyucnaom no gopmyne
OBJIHO = BOP + (1 - BOP) - BOC[ + (1 - BOP) - (1- BOC/) - BJIHC. (4)

2 [lpu mexHonozuYyeckoM UchbimaHuu 6uoMmempuyeckue KOHMPOJbHLIe WabnoHkl, NonyyeHHbie 8 pe-
3ynsmame Guomempuyveckoll peeucmpauyuu, co3darom u3 ecex obpazyoe GUOMemPUYECKUX KOHMPOJbHbIX
wabnoHos, KomMopkle He 8bi3bI8aroim omkala 6uomempuyeckoll pezucmpayuu, u 6uomMempuYeckue nNPU3IHaKuU
co3zdarom u3 ecex o6pasyoe BuoMempuYecKux nNpob, Komopkle He 8bI3biarom omka3sa c6opa daHHbIX. B amom
cnyyae OB/ esiyucnsarom no chopmyne

OoBJig = BJIC (1- BOCH) - (1- BOP). (5)
OBJIHL ebivyucnaom no gopmyne
OBJIHO = BOP + (1- BOP) - BOC4 + (1- BOP) - (1- BOC/) - BJTHC. (6)

9.6 AkcnnyaTauMoHHbIe XapaKTepUCTUKN GMOMeTpUYEeCKOW CUCTeMbI MOEHTUUKALUK

9.6.1 O6LwWMe NonoxeHns

OnpeneneHne BepOATHOCTU OWIMOKN BUOMETpUYEcKOn naeHTudukaumm 3aBnucuT oT pabodymx xapakte-
PUCTUK M HACTPOEK WUCMONb3yeMbIX CUCTEMbI UMW anropuTma cpaBHeHus. CyluecTByeT TpM OCHOBHbIX napa-
MeTpa, onpegensrLnX 3TU XapakTepUCTUKA:

- Yyncno BUOMETPUYECKMX KOHTPOMbHLIX WabnoHoB N, 3aperncTpupoBaHHbiX B Daze AaHHbIX;

- MHOEKC paHra R, roe ToNbKO KaHauaaTtkl paHroe oT 1 oo R paccMaTpuBalTCA B KA4eCTBe NoTeHUNanb-
HbIX MOEHTUPUMKATOPOB ANs ucnbiTyeMoro cybwekTa (R, kak npaBurno, orpaHnyeH ONMMHON CNUCcKa KaHaM4aToB
L, BO3BpaLLaeMoro UCneITYyeMon cucteMoil BuomeTpruyeckon MaeHTuduKaumm);

- NOPOr NPUHATUSA pelleHust T, Ncnonb3yeMelt AN onpefeneHus KaHanaaToe, NoTeHuMansHo coBnaga-
IOLLMX C UCMBITYEMbIM CYOBbEKTOM.

[aHHble NapamMeTpbl 4OMXKHbI ObITh ONpeAeneHsl ANA BLIYUCIEHUA BEePOATHOCTU ownbok BruomeTpuye-
CKOW MOEHTUUKALWK.

n punMmedYyaHne — Ecrmu R YCTaHOBNEH paBHbIM N, To KaHanaaTe BO3BpaWaroTCca NCKNMIOYNTENBHO H& OCHOBaHK
npesbileHWA nopora T. AHanorn4yHo ecnu TyCTaHOBﬂeH PaBHbIM 0 (npe,qnonaraeTCH, YTO 3TO MMHMManbHO BO3MOXHadA
CTeneHb CXO)KBCTM), TO KaHOWAaTthbl BO3BpalakTCA UCKNHYUTENBHO Ha OCHOBE 3Ha4YeHUA paHra.

9.6.2 BepOoATHOCTL NOXHOOTPULATENBHOM CMOMETPUYECKOW naeHTUnKaumm

9.6.2.1 BINION — 310 gonsa TpaH3akuMi BMOMETPUYecKon MAeHTUMUKaLMM NCNbITYeMbIX CyObLEKTOB,
3aperncTpyMpoBaHHbIX B OMOMETPUYECKOn cucteme (TpaH3aku M napHon GMomMeTpuYeckon naeHTudmkaumum),
ONS KOTOPbIX NPaBUMbHBLIA UAEHTUMMKATOP CyDbEKTA HE BKMOYEH B BO3BPALLEHHbLIW CMUCOK KAHAUOATOB, OT
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oblero yucna TpaH3akuMin BMoMeTpUYEeCcKOW MOEHTUdUKALMN UCNLITYEMbIX CYOBHEKTOB, 3aperncTpupoBaH-
HbIX B BromeTpudeckoi cucteme. BITOW BeiumMcnaoT no oopmMyne

BNOW = (y1cno TpaH3akuuin napHon BnomeTpuyeckon naeHTudrkaumm, (7)
NPV KOTOPbIX 32perMcTpUpoBaHHbIe MNapbl He BXOOAT B CMMCOK KaHAWaaToB)/
(4yMcno TpaH3akuni napHon BMOMETPUYECKON noeHTUdMKaLMK).

Mpumevyanune — Buometpuyeckue cuctembl naeHTUUKaUUK MoryT BbiTe CKOHMUIypUpoBaHbl Takum obpa-
30M, 4TOBbI BO3BpallaTh KAHAMOATOB, YAOBNETBOPSAOLLIMX HEKOTOPOMY KPUTEPWIO, HANPUMEP C PEe3ynbsTaToM CpaBHEHWS,
NpeBbILLaLWUM Nopor NPUHATUSA pelleHus T, W/wWnu Bo3BpallaTe 40 (PUKCMPOBaHHOIO YMcna paHra R Hanbonee coBna-
pawwmx kaHgugatos. BJIOWM MoXHO onpefenuTs Kak oMo TpaH3akuuidi HenapHoW BUOMeTpuYeckorn naeHTudukaumm,
B KOTOpbIX NMbo napa umeeT paHr Boile R, nubo 3HayeHwe pesynbTaTta CPaBHEHUS AN Napbl HWbKe nopora NpUHATUS
peweHusa T.

B atom cniyyae BIIOW (N, R, T) BeluncnaoT no popmyne

BINOW (N, R, T) = (uncno TpaH3akuuin napHon B1oMeTpuveckon MaeHTudrKaLmu, (8)
NPU KOTOPbIX 3aperucTpyMpoBaHHbIe Napbl NMBo He BXOOAT B BEPXHUE paHrn R,
nnbo nx pe3yneTaThkl He Bhille Nopora NpUHATKA pewenus T)/(4ncno TpaH3akuuin napHomn
OMOMETPUYECKON MOSHTUMUKALMNK).

9.6.2.2 3kcnepumMeHTaTop mMoxeT Bbivvcnute BITOW gna N, R v T B ux cOOTBETCTBYIOLWMX AMana3oHax.

9.6.3 BepOATHOCTb NOXHOMNONOXUTENBLHOW GMOMETPpHUYeCKOW ngeHTUdUKayum

9.6.3.1 BIIMNWN — aTo gonsa TpaH3akuMi BMOMETPUYECKON NOEHTUdNKALMK NCMbITYEMbIX CyObeKToB, He
3aperMcTpupoBaHHbiX B GMOMETPUYECKON CUCTEME (HEMapHBIA MOUCK), ANS KOTOPLIX CXOXeCTb C BbICOKOPaH-
roBbIMW KaHgugatamu, Npyv Hanuyuu, NpeBbILLAaeT NOPOr NPUHATUS peLleHWs, OT 0bLero yncna TpaH3akuui
BruomeTprYecKon MaeHTUMVKALMK NCMBITYEMbIX CyOBEKTOB, HE 3aperncTpUpOBaHHbIX B BMOMeTpuYecKkon cu-
cteme. BIMW (N, T) BbiumcnsaioT no dhopmMyne

BINOW (N, T) = (4ncno TpaH3akuWil HenapHon BMoMeTprYeckon naeHTugmukaLmm, (9)
MpW KOTOPbIX pe3ynsTaT BblCOKOPAHIOBLIX KAHAWMOATOR MPEBLILIAET NOpor NpUHATUA pelueHusa T)/
(4ncno TpaH3akuuii HenapHO BUOMETPUYECKON MOEHTUDMKALMM).

Bsaumocease BIMNW (N, T) n BIOW (N, 1, T) npx pasnuyHbIX noporax MoxeT OblTe MOCTPOEHA B BMAe
rpachumka KOO.

9.6.3.2 Tak kak peructpaunoHHas basa gaHHbIX DMOMETPUYECKOW CUCTEMbI MOEHTUMMKALWK pacTeT,
N3MEHEHWS B CyMMapHbIX 3KCNNyaTalUMOHHbLIX XapakTepucTukax Ans NOCTOSHHON BenudmHbl BITNA (Tpebyto-
LLied N3MEHEHUs Nopora NPUHATUA pelleHuns) cnegyeT nsobpaxaTth B Buge rpadmka sasmcmmocty BITOW (npwu
paHre 1) oT pasamepa perucTpaunoHHon 6asbl gadHbix. [na pasHelx pasMmepoB 6a3bl 4aHHbIX MOXET OblTh No-
CTpOEHO MHOXecTBO rpadmkos KOO, otobpaxatowumx 3asucumocte BN n BJTIOW (cm. pucyHok E.1).

9.6.4 O606WEeHHbIe BEPOATHOCTU NOXHOOTPULATENIEHOW M NTOXHOMONOXUTENLHOW BUuoMeTpuYe-
ckon maeHTudmrKaumm

[nsa cpaBHeHUs1 DUOMETPUYECKMX CUCTEM, MMetoLmux pasnuyHble BOP n BOC[, cnegyeT ucnonb3oBartb
0606LeHHble BNTOW n BIMW, koTopbie BkNo4YakT B cebs owmnbkm, Bo3HMKaOWWe nNpyM BUoMeTpudeckon pe-
rucTpaumm, cbope GruomeTpruyeckux obpasLoB 1 onpegeneHun cxoxect. Meton o600LWeHnss 4oMXKeH CooT-
BETCTBOBATL UCMBITAHWIO W OOMKeH ObiTh YKa3aH B NPOTOKONEe UCTbITaHWS.

MpumeyaHue — Kak npaBuno, 0606LieHEe JOMKHO BKNoYaTe B ceba 0Tkasbl BUOMETpPUYECKOW perncTpaumm
Kak ecrnv 6sl perucTpauuns 3aBepLUMnach, HO COOTBETCTBYHOWMNIA MOEHTNUKATOP HE BKNOYEH HWU B OAWMH W3 CTMIUCKOB KaH-
AvaaTtoB, a Takke oTkasbl cbopa AaHHbIX, Kak ecny Bbl JaHHble Bbinu nony4yeHsl, HO Obin BO3BpalleH MyCTOW CNWCOoK
KaHouaaToB.

9.6.5 CenekTUBHOCTb

B cuctemax BuomeTpuveckod MAEHTUUKALMMK, CKOH(UIYPUPOBAHHLIX ANA MOMYYEeHUS HECKOMbKUX
WAEeHTUUKATOPOB B CNMCKE KAHAUAATOR, KONMMYECTBEHHANA CENEKTUBHOCTL NpeacTaBnsieT cobol oxugaemoe
KONUYEeCTBO BO3BpallaeMblX KaHOWMAATOB, ONA KOTOPbIX CXOACTBO C BuomeTpuyeckon npoboi npesbilaeT
nopor T B TpaH3akuuv HenapHoi BuomeTpuyeckoin naeHtudmkauymn. CEIN (N, R, T) BbiumMcngoT no dopmMyne

CEN (N, R, T) = (4ncno HenapHbIX KaHOWOATOB C NMOKasaTenem CXOXecTH, (10)
MpeBLILIALWMM NOPOr NPUHATUA pelleHns T, yaoBneTeopsawlee paHry R)/
(4uncno TpaH3akuui HenapHon BUOMETpUYECKOn naeHTUUKaLum).
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Mpumedyanune — CenektuBHocTb W BIMK ByayT otnuyatecs npu 6onee HU3KKUX Noporax NPUHATKUS peLleHns,
CX0OfACh MO MEpe YMEHbLLIEHMS YacTOThl NMOXHOMOMNOKWUTENLHBIX pE3ynsTaToB npu 6onee BeicOKUx noporax. INoxHonono-
KUTEMBHBIE OLWMOKN MOTYT ObITh COCPEAOTOMEHLI B ONpeAeneHHbIX TpaH3akLMsAX.

9.6.6 McnbiTaHMa 3KcnnyaTauMOHHbLIX XapakTepucTuk 6uometpuyeckord wuaeHTUMKaUUMKM Ha
3aMKHYTOM MHOXecTBe

JKCnnyaTaunoHHbIe XapakTepPUCTUKK BUMOMETpUYECKONn naeHTUudrKaumm MoryT BbiTh NOKasaHbl B BUAE
rpadouka XCC, nony4yeHHOro B pesynbTate MCMbiTaHusa Ha 3amMKHYTOM MHoxecTBe. [padmk XCC oTpaxaer
BEPOATHOCTb MAEHTUPMKaLmn paHra R B 3aBucumocTti oT R (cM. 10.4).

BeposaTHOCTb ngeHTUdmKaumm paHra R — 310 BEPOATHOCTb TOM0Q, YTO TpaH3akuua 3aperMcTprupoBaHHo-
ro B CUCTEME UCMbITYEMOro cybbekTa BKN4YaeT B cebst UCTUHHBIN NONb30BATENbCKUIA MAEHTU(UKATOP B HYKC-
ne R nepBbix Bo3BpaLlaemMbix kaHAMAATOB. [1py yNnoMUHAHUK O €0MHUYHOM paHre ugeHTudurkauum cnegyet
CCbINnaTbhCs HEMOCPEACTBEHHO Ha pa3mep a3kl AaHHbIX.

Mpumep — BeposmHocmbs udeHmughukauuu paHza 1 Ha 6asze OdaHHbIX, cocmosuieil usz 250 zanucedl,
pasHa 95 %.

BepoaTHocTb MaeHTudmkaumm padra R BeiuucnstoT kak 1 — BJIOW (N, R, 0).

Mpu Tom, 4YTO ucnone3oBaHue rpacgpuka XCC OoCTaTOYHO pacnpocTpaHeHo, Takme rpaddukM He MoryT
ageKsaTHO oToOpakaTb AWManazoH BeposTHOCTEN DMOMETpUYECKON naeHTU(UKaUMKM (Hanpumep, B CpaBHU-
TEMbHbLIX UCMbLITAHWUSX, TOE 3Ha4YEHWs MOryT oTnn4aTbea Bonee Yem Ha nNopsagok). B Takux cnyyasx BmecTo
rpacpuka XCC cnegyet noctpouTs rpaduk 3asucumoct BIIOW (N, R, 0) oT R Ha norapumuyeckon Lwkane.

MpumeyaHune— PekomeHayemblii anroputm adeKTUBHOTO NonyvyeHna aaHHbix ans rpadwuka XCC npueeneH
B NpunoxeHun F.

9.6.7 OueHKa BepOATHOCTEH OWNGOK BMOMETPUYECKON naeHTUdMKaL MU Ha OCHOBE pe3ynLTaToB
6uomeTpuveckor Bepudmkayum

OueHKa BEPOATHOCTEN NOKHOMOMOKUTENBLHON WM NOXHOOTPUUATENBHOW BUOMETPUYECKON MOAEHTUDKWKA-
Luun ansa GUOMETPUYECKNX CUCTEM MAEHTUMKALMKU MOXeT BuiTh nonydeHa na KOO BIHC/BIIC. MNMogo6Hbie
OLEHKMN HE YYUTBIBAIT KOPPENALMIO B CPaBHEHMAX, KACALMXCS O4HOMO 1 TOTO Xe UCNbiITyemoro cybbekTa, u,
cnepoBaTenbHO, ABNAKTCHA HETOYHBIMMU.

Mpumep — SkcnyamayuoHHbIe Xxapakmepucmuku anzopumma 6uomempudeckol udeHmugukayuu, uc-
none3yowezo eduHcmeeHHsil 6uomempuyeckul o6pasey, 8 3agucumMocmu om paimepa 6asni daHHbix N Mo-
2ym 6bimb annpoKkcuUMUpoeaHbl ¢ MOMOWLIO criedyrowux ¢hopmys, kKomopkie nodmeepxkdeHbl HabnrwdaeMbIMU
eeposimHocmaAMU owubok 6uoMempuyeckoll udeHmugbuKayuu Ha 3KCNepUMeHManbHbIX OaHHbIX:

BJIOM = BOCA + (1 - BOCH) - BIIHC, (11)
BJINMKU = (1 - BOCA) - (1 - (1- BAC)N), (12)

20e N — yucno 6uoMempuYecKkux KOHMPOJbHLIX WabnoHoe e 6a3e OaHHLIX.

MpumeyaHus

1 MNMpw ncnbiTaHMM BUOMETPUYECKMX CUCTEM MOSHTUMWKAUWKM, B KOTOPbIX NPOBOAAT NpeaBapuTenbHbld oTbop 06-
pa3sLUoB, BbILIEYNOMAHYTas MoAeNb 3KCNNyaTaLMoHHON XapaKkTepuUcTUK MOXET BbIThb pacllnpeHa ¢ NOMOLLBK 3KCnnyaTa-
LIMOHHBIX XapakTepUCTUK ANA anropuTMa npegsaputensHoro otbopa (cMm. npunoxerue D).

2 B HekoTopbix cnyyaax BIMMU He macwTabupyeTtca B COOTBETCTBMU C BMHOMManNbLHOW hOpMYNon, Tak Kak Novck
He peanuayeTca Kak N He3aBUCUMbIX CPaBHEHWI «OWH K OOHOMY». 3TO BbINO b6l Tak, ecnv Bkl MCNoNbL30Barncsa BeICTPLIN
OPEBOBUAHBIA NOWCK UNK ecnu Bbl pe3yneTaTel BEIMMCIANUCE B 3@BUCMMOCTM OT Opyrux BMOMETPUYECKUX KOHTPOMBHBIX
wabnoHoB. B Taknx cnyyaax npu yeenudeHun N BITMA ocTaeTcs hukcupoBaHHOW, HO oxugaeTcs, 4to BJIOW byget yee-
NWYMBATLCH MO MEPE BLITECHEHUS CXOXWMMMW HEMapHbIMWU BUOMETPUYECKMMMN KOHTPOMbHBIMK WaBnoHamMu NpaBWibHLIX
nap.

9.6.8 MporHosupoBaHWe BEPOATHOCTEW OWNMBOK BMOMeTpUYecKkor naeHTUKaumMm Ha 6onbLUIKnX
BbIOOpKax

OnpegeneHue aKCcnnyaTauMoHHBIX XapakTepucTuk KpynHoMacluTabHblx BUOMETPUYECKUX CUCTEM WOEH-
TUduKkaumm (NMOMMMo obbema MCMbITaHWi) MOXHO 3KCTPanoIMpoBaTh, MCMOMb3Ys OLEHKU B MepBOM npubnn-
KEHWMM ¥ 3KCMyaTauNOHHbIE XapakTepucTuKy OMOoMeTpUYecKor naeHTUMUKaUMK MeHblieln 0asbl OaHHbIX.
B aTOM crniyyae B NpOTOKOME UCMbITAHWIA YKA3LIBAKT TY MOLENb, KOTOPYIO CreayeT UCNonb30BaTh AN 3KCTpa-
NONALWA IKCNNYaTaLNOHHBIX XapaKTEPUCTUK.
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9.7 Ananus JKCNNyaTauMOHHbIX XapPaKTepPUCTUK B KOHTPONMUPYEeMbIX 3KCNepuMeHTanbHbIX
ycnoBusax

9.7.1 MpooonbHbLIA aHanus3

9.7.1.1 Ocoboe 3Ha4eHMe AnNA OOMTOCPOYHOrO MCMNONb30BaHUA BUOMETPMYECKOro KOHTPOMbHOMO Lwa-
BroHa umeeT BONPOC O TOM, HEODPaTUMO MW M3MEHSIETCH COOTBETCTBYIOWMIA DMOMETPUYECKMIA NMPU3HaK B
pesynerate cTapeHus cybbekTa. B onpegeneHuy TepMuHa «ctabunbHOCTE» (MNK «NocToAHCTBO» Mo [10]) yka-
3aHO, YTO BUOMETPUYECKNIA NPU3HAK A0MKeH ObiTb JOCTATOYHO MHBAPMAHTHBLIM BO BPEMEHM MO OTHOLLEHWUHD
K AaHHOMY anroputMmy coBnagenus. OTcyTcTBMe cTabUnbHOCTU — 3TO NMPU3HAK cTapeHus BUOMETpUYECKOro
KOHTPONbHOTO WabnoHa, KOTOpbIA CBOWCTBEHEH DUMOMETPUYECKOMY WCTOYHUKY W SIBMSETCS MO CYyLUECTBY He-
M36exHbIM 1 HeobpaTUMbIM.

Mpumep — lMpu 6uoMemMpPUYECKOM PAaco3HaeaHUU NuUya eHelWHUl eud U3MeHAemcs Mo Mepe mozo, Kak
MsAzKUe MKaHU Mepsiiom C80H 3N1acMUYHOCMb, MbIWEYHbLIO MOHYC U 06LeM.

9.7.1.2 CrapeHune cybbekTa NnposABnsaeTcs B USMEHEHWW PE3YNLTAaTOB NapHOro cpaBHeHus. [1pogonbHbINA
aHanwusa pesynesTaToB, MOMYYEHHbIX MyTeM CpaBHeHWs BuomeTpudeckux obpasuoB, cobpaHHbIX C TeYeHueMm
BPEMEHWN, MOXET CTaTbh NOATBEPKAEHUEM NOCTOAHCTBA. [JaHHble NOATBEPXAEHWNS MOTYT ObiTb NpeAcTaBneHsbl
B BMAE TPEHOOB pe3ynbraToB cpaBHeHus w yBenudenuss BIIHC. PekomeHayeTca vcnonb3oBaTk perpeccu-
OHHble MOZENW CO CMELLaHHbIMKU 3dhcdheKkTamm, Tak Kak oHM crnocoBHbl perynupoBaTe gucbanaHc Mexay uc-
NbITYyeMbIMW CyObeKTamu, HeperynapHelMyu BuoMeTpuydeckumu obpasuamu, obwmumm apdekTamu BeIBOPKN W
cny4YanHbiMU MHAMBUAOYaNbHeIMKU addekTamu. lNpogoneHbIA aHanua npueedeH B [17], a ero npuMeHeHue B
buomeTtpum — B [12].

9.7.1.3 B HekoTOpbIX cny4asax B BUOMETPUM TOYHOCTbL 3aBUCKT OT Bo3pacTa cybbekTa gaxe npu ukcu-
POBaHHOM NPOMEXKYTKEe BpeMeHn Mmexdy cbopom Buometpuyeckx obpasyos. Ansa Takux cnyvaes paspaboTa-
Hbl MpoLenypbl aHanu3a Bo3pacTa 1 ctapeHus cybbekTa (cm. [12]).

9.7.2 NMonapHbIX aHann3

B Ttex cnydasx, korga ucnbiTyemMmble CyObeKTbl MCMONb3YOT ABa pasHbiX YCTPOWCTBA UMM y4acTBYHT B
OBYX pa3HbIX 3KCNEPUMEHTaNbHbIX YCNOBWAX, MOMYyYEHHbIE OaHHbIe MOTYT BbITh NOABEPTHYThHI MOMNAPHBLIM WUC-
NbITAHWSIM UM NOCTPOEHbI B BUAE rpaduka, oTobpasKaroLLero pasHvLy B pesynsratax (HanpyumMep, nokasblBa-
10T pasnuyvs B pacnpegeneHnn pe3ynstaToB UMW NPOAOIKUTENBHOCTM TPaH3aKLUuK).

9.8 KomnpomuccHoe onpegeneHue owWnNGKn

9.8.1 NamepeHna KOO gomkHel OGbITh NPOBEAEHbL! C UCMONB30BAHUEM PE3YNETATOB CPABHEHWUS NpW No-
NbITKaxX NapHOTo U HeNapHOro cpaBHeHWs. Pe3ynsTaThl cpaBHeHMs NPUW MOMbITKax NapHOro M HenapHoOro cpas-
HeHWUs OomkHbl GbITe ynopaaodeHsl. JTiobele BeIOpOCH JoMmkHbI GbITE M3yYeHbl ANs onpeferneHns oWwnboK,
BO3HMKaOLLMX NPU MapkmpoBke. M3baTue nobbix pesynsTaToB UCNbITaHUS OMKHO BbiTh 3a40KYMEHTUPOBAHO
W JomkHo obecneurBaTh NPOBedEHNE BHELIHEH OLEHKU UCTIBITaHNS.

9.8.2 OcHoeor KOO saBnsietca HakonneHwe ynopsaoHeHHbIX pe3ynsTaToB CpPaBHEHMs MPU NonbITKax
NapHOro W HEMAapHOTO cpaBHeHWs. [ToCKONEKY pesynkTaTel CPABHEHWUS MOTYT MMEeTh Nobble 3HaYeHWs, Kaxaas
Touka (x, y) rpadmuka KOO cooteetcTtByeT B/1C 1 BTHC, ncnonb3yowmm pesynsraT CpaBHEHWS B Ka4ecTBe Mo-
pora npuHATASA peleHus. Ecnv 6onee BeiCOKUE pe3ynkTaTsl CPAaBHEHUSI COOTBETCTBYOT GonbLUEeMY CXOACTBY
mexay GuomeTpuyeckor npoboit 1 BUoMEeTpUUYECcKMM KOHTPONbHLIM WabnoHom, BIIC — aT1o gonsa pesynksra-
TOB HEMapHoro cpaBHeHWs, Bonblue (Gonee CXoXM1) UMK paBHLIX TEKYLLEMY 3HAYeHWUI0 NapamMeTpa peaynsraTa
CpaBHeHus, oT 0BLLEero Yncna pezynsTaToB HemapHoro cpaBHeHus, a BIIHC — aTo gona pesynstaToB Henap-
HOro CpaBHEHUSt MeHbLUe (MEHee CXOXMW) TeKYLLEero 3Ha4eHWs napaMmeTpa pesynsrara cpaBHeHUs oT obLiero
yucna pesynsTaToB HEeMapHOro cpaBHeHUs. [laHHble MoryT ObiTe CBefleHsl B Tabnuly B BUAe cnucka Tpunne-
ToB (BNC, BNHC, nopor) unu nokazaHbl B BUAe To4e4HoW agnarpaMmmel (cm. 10.2).

[MpumedyaHune—PeKkoMeHOyeMbl anropuTM NonyvyeHms gaHHblx Anga rpacurka KOO npueeneH B npunoxeHun F.

9.8.3 KOO Takke gonycKkaeTcs WMCMoNb3oBaTh 4NA NOCTpoeHusa 3aBucumocty BIO ot BMAHA. BNO w
BNHO 3aeucat ot BNC, BMHC, BOCO v 4yucna nonbITOK, onpeaeneHHoro NonmTUKON NPUHATUS peLleHnus.
TpaH3aKuMM HECKOMNbKUX MOMNLITOK MOTyT NoTpeboBaThk CO30aHMA HOBOrO pesyrnkrarta TpaH3aKuuW, OCHOBaH-
HOro Ha CTEMEeHSX CXOXEeCTW YacTW MOMbITOK (HanpuMep, MakCcMMarnbHOe 3Ha4YeHWe CTeMeHW CXOMEecTU Anid
NyJdlien u3 Tpex nonbITOK, onpefeneHHbIX NoNUTUKON NpuHATUA pewennd). MogobHeim obpasom rpadukm
KOO Takke MOryT ObiTb MCMONb30BaHbl ANS 0TOOPaXKeHUs OTHOLUEHMIA Mexay BepoATHOCTAMMU ownbok Bmo-
MeTpUYeckon naeHTudmkaumu.
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9.9 MNpoAoNXKUTENbLHOCTL TPAH3aAKLMNNA

9.9.1 lNokaszaTenu NpoNycKHOW cNocoBHOCTM YCTaHABNMBAOT YMCIO UCMbITYEMbIX CYOBLEKTOB, NOABEp-
raemblx aHanusy B eJUHULY BpEMEHMW, 3aBUCSILLIEE OT CKOPOCTU BbIYUCMEHUA U B3aWMOOENCTBUS NoMNb3oBa-
Tensa ¢ GuomeTpuyeckoil cuctemoi. [okasaTtenu NponyckHOW cnocobHOCTKM ANs OMOMETPUYECcKOW CUCTEMBbI
BepudMKaLMK, HAaNpUMep ANS CMCTeMbl KOHTPOMS W ynpaBrneHust JOCTYNOM, Kak NpaBuio, CBsA3aHbl CO CKO-
pOCTbIO B3aMMOLENCTBUA NoMb3oBaTensa ¢ BMoMeTpuyeckon cucteMon B npouecce cbopa BbICOKOKAUECTBEH-
Horo BuomeTpuyeckoro obpasua. Ha nokasatenu nponyckHon cnocobHocTu ansg GMoMeTpuYecKoi cMcTeMbl
MAeHTUUKALMKA, HaNpUMep ONA CUCTeMbl perucTpauun B nporpamMme coumanbHoro obecneyeHus, MOXeT
BNUATH BpeMs Bbl4MCNUTENbLHOMW 0DpaboTkn, Heobxooumoe AN CpaBHEHMA 3aperMcTpupoBaHHOro Buome-
Tpuyeckoro obpasia ¢ 6230l gaHHbIX BUOMETPUYECKUX KOHTPOIbHLIX WabnoHos. [103ToMy B 32BUCMMOCTU OT
npunoxeHnsa uenecoobpasHo onpefennTe BpemMs B3auMOOENCTBUSA UCTMLITYeMbIX CyGLEKTOB ¢ cucteMoun, a
Takke Bpems pexunma paboTbl BbIMUCIIMTENbHbIX annapaTHbIX CPeAcTB B 3aBUCUMOCTU OT KOMMYECTBa XpaHu-
MbIX DMOMETPUYECKMX KOHTPONbHbLIX LLABNOHOB.

9.9.2 [Ins onpepeneHwusi CKOPOCTW B3aUMOAEWCTBUA UCMbITYEMOrO CyObekTa ¢ CMCTEMON Heobxogmumo
TOYHO YCTAHOBUTb MPU3HAKW Hayana WU OKOHYaHWS TPpaH3akuuu. OTU NPU3HaKW OOIMKHbI ObITH onpedeneHsbl
nepen Ha4yanom UCMLITAHWA U yKasaHbl B NMPOTOKOME WCMbITaHuii. B npoToKon vcnbiTaHWIA criefyeT Takke
BKMHOYUTL KPaTKWUA CNWCOK OEWCTBWUIA, BbIMONHAEMBIX UCMLITYEMbIMA CyObEKTaMU, B pamMKax TpaH3akUWuu.
Kpome TOro, npu skcnnyartauuMv OEWCTBMSA, Heobxogumble nocne nonyYeHust pesynsrata GuomeTpuyveckoin
cucTembl (Hanpumep, NPOXOXAEHWe Yepe3 BOpPOTa, OTKPbITUE ABEpM, BbIXOL CO CTaHUMW), MOTYT MOBMAUATb
Ha cnocobHOCTb cregyollero UCnbITyeMoro cybbekTa B3auMOAeWCTROBaTE € cucTemoit. amepeHue npo-
MYCKHOM CNOCOBHOCTU JOIMKHO YYNTBIBATh 3TW AOMOMHUTENbBHBIE AEACTBUSA, KOTOPLIE MOMYT BapbUpPOBaTLCA B
33BUCMMOCTW OT pe3ynsrata BUoOMeTpUYecKon CUCTEMBI.

9.9.3 C y4yeToM TOro, 4TO NPOAOIPKUTENBHOCTD TPAH3aKLIMIA MOXKET BbIXOAMTbL Aaneko 3a npeferns cpes-
HEro 3Ha4YeHWs!, NPW BKITKOYEHWUM B NPOTOKOI UCMbITAHUS COOTBETCTBYHLEN MHOpMaLumn cneayeTt MCNonb3o-
BaTb (PYHKLUMIO pacnpefeneHns BpeMeHW TpaH3akLUia.

9.10 BoiuncnurenbHaa Harpyska

9.10.1 HekoTopble DMOMETPUYECKNE MPUIIOXKEHUS, TakMe Kak NOUCK MOEHTUMUKALMOHHBLIX OaHHbLIX B
SonblKnX perMcTpaumMoHHbiX Dasax gaHHbIX UM cbop BuomeTpudecknx Npob w3 Buaeomarepuanos, MOryT
ObITb BbIYMCIIMTENbLHO 3aTPaTHLIMW, MO3TOMY B TakKUX CIy4aax peKOMEeHOYeTCs U3MeEpPATb BhIYUCIUTENbHYHO
Harpyaky. No mepe macwTabupoBaHusa Takux NPUNOKEHWA OOCTYMHbIE annapaTHbie Pecypcbl MOTyT OrpaHu-
YnBaTb MPONYCKHYIO CNOCODHOCTL MM TOYHOCTL. [loKasaTeny BbIYMCAWTENIbHOM Harpys3ky BKITHOYaOT B cebs
BpeMS TpaH3akUWMA W UCMOoMb3oBaHMe NaMATh, a Takke MOryT pacrnpoCTpaHsiTbCA Ha pacCMOTpeHWe TakKux
acnekToB, Kak UCMOoMNb30BaHWe LeHTpanbHOro NpoLUeccopa, a TakKke akTUBHOCTb CETU W ANCKA.

MpumeyaHus

1 BblumcnutensHasi Harpyaka GMOMETPUYECKOrO NMOMCKa MOXET 3aBUCETHL OT YUCNa 3aperncTpyMpoBaHHbIX Guome-
TPUYECKMX KOHTPONBHLIX WaBnoHOB 1 X pa3mepa.

2 BblMUCIUTENEBHYIO HArpy3Ky MOXHO M3MEPSThL OTAENLHO AMNA PasnuyHbIX 3NEMEHTOB BMOMETpUYEcKOor TpaH3ak-
unK (HanpyMMep, ANA npegeapuTenbHoro otbopa).

9.10.2 Ona ykazaHusa B NpOTOKONE WUCMbITAHWS 0OLWMX BblMMCIUTENBHbBIX TpeboBaHMin onpefeneHHon
TpaHsakuuu (BuomeTpuyeckon perncrtpayuun, buomeTpuyeckoi Bepudukauum, buomeTpuyeckon ngeHTudu-
Kauuu) B BMOMETpMYECKON cUCTEME HeoBXoOWMO W3MEPUTB BbIYMCITUTENbHYI HArpy3Ky BCEX KOMMOHEHTOB
TpaH3akuuu:

a) npv BMoMEeTpUYEeCKON perncTpaumm:

- CO3[aHune 3anucK JaHHbIX BMOMETPUYECKON perncTpaumu,

- co3gaHne BMOMETPUYECKOro MHAEKCa, MPW Hamu4mun,

- NnpoBepka aybnukata BuomMeTpu4ecKkon permctpauum (KoTopasi COOTBETCTBYET MAEHTU(UKALUOHHOMY
MOWCKY MO yKe CYLLEeCTBYHLLMM BNOMETPMHYECKUM KOHTPOMbHLIM WabnoHam, nony4YeHHsIM B npolecce buo-
METPUYECKOW PErUCTPALIUN), ECTNIU OHA peann3oBaHa,

- coxpaHeHne OMOMEeTPUYECKOro KOHTPOMNbHOIO WwabnoHa B 6ase AaHHbIX;

b) npu GuomeTpuyeckon BepuduKaLmm:

- nony4yeHue Habopa BuomeTpUYECcKUX NpU3HaKoB 13 cobpaHHoro BruomeTpuueckoro obpasua,

- n3gneveHne BMOMETPUYECKON PETUCTPALMOHHON 3anNucK, COOTBETCTRYIOLLEN 3aSBNEHHON NMUYHOCTH,
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- MOMbITKA CpaBHEHWs, BKMOYasi OOMOMHUTENbHbIE ANCTBWS, HanpuMep BbipaBHUBaHWE (BWMTOBLIE
caeuru B kogax POr),

- pelueHue o gonycke/Hegonycke;

c) npu BUoMeTpUYECKon MaeHTUDUKaLUK:

- nony4YeHne Habopa GMoMeTpUYECcKUX NprUaHakoB U3 cobpaHHoro GuomeTpuyeckoro obpasua,

- NpeABapuUTeEnbHbIA 0TEOP ANSA CHWKEHWUS Harpy3ku NaeHTUGMKALMOHHOTO NOUCKa, eCNU OH Pearnun3oBaH,

- NOEHTUMUKALUWOHHBLIA NMOWCK No 6ase OaHHbIX BMOMETPUYECKNX KOHTPOMbHLIX WABNoHOB,

- COCTaBMeHWe CN1cKa KaHanMaaToB WM NPUHATAE peLleHnst 0 pesynbTatax DMoMeTpU4eckon MaoeHTUdu-
KaLuu.

MpumMeyaHue — BoiuucnutensHas Harpyska BUOMETPUYECKON naeHTUMKALWMW, KaKk NpaBuno, Bo3pacTaeT no
Mepe yBENWYEHUS Y1Cna 3aperMcTpUpPOBaHHbIX BUOMETPUYECKUX KOHTPOMbHBIX WabnoHoB. BeluucnutensHas Harpyaka
ans HenapHon BuomeTpuyeckon npobel MoxeT BbiTh Bhile, YeM AnNA napHol BuomeTpuyeckol npobbl B TOM crnyyae,
KOraa napHbiA BUOMETPUYECKMIA KOHTPOMEBHLIA WabnoH HalgeH OO OKOHYaHUA NpocMoTpa BCeEX BUOMETPUYECKUX KOH-
TPOnNbHbIX WabnoHoB B Ba3e AaHHbLIX.

9.10.3 [na cpaBHEHWs1 3KCMMyaTaLUWOHHbIX XapaKTepWUCTUK pasnMyHbix BUoMeTpuvecknx anropuTMoB
UMM CUCTEM HEeobBXOoOMMO Y4YuThIBATh Pas3NUYHYI0 BbIYUCIUTENBHYK MOLLHOCTL annapaTHoro obecnevyeHus,
Ha KOTOpoM paboTalT 3TW CUCTeMb!, HanpUMep: UCMOMb3YA OTHOCUTENbHbBIE IKCMIyaTaLUOHHbIe XapakTepu-
CTMKW MO CPaBHEHUIO C OBLLMM OCHOBHBLIM anropuTMOM. BeiuucnuTensHy Harpysky CpaBHWBaeMbIX CUCTEM
NN anropuTMOB PEKOMEHAYETCS U3MEPATb C UCMOMNb30OBaHWEM OAHOMO M TOFO XKe annapaTtHoro obecnedveHus
W KOHUrypaLmu.

9.10.4 Ona cpaBHEeHWA DMOMETPUYECKUX CUCTEM MAEHTUdKUKALMA, KOTOpble NoaaepX1BatT NoBbllle-
HWe TOYHOCTW Pacno3HaBaHWA U CHUXEHWE BLIMUCIUTENbLHOW HArpysku (Hanpumep, 3a c4eT UCMONMb30BaHWA
anropuTMoB BUHWPOBAHWSA, NpeABapUTENBHOINO 0TOOpPa UNU MHAEKCcaLMK), B MPOTOKONE UCMNbITAHUIA JOIKHbI
ObITh cBefleHbl B TabnWLy UMM HaHeceHbl Ha rpadpuK pesynsTaTthl AN KaxXO0N CUCTEMBI, MOKa3biBaKOLMWE:!

- BbIYUCTIUTENbLHYH HarpyaKky;

- ToMHOCTE BromeTpuydeckoro pacnosHasanua (BIMNW, BNOW) B npegenax yvicna 3aperncTpyupoBaHHbIX
BMOMETPUYECKNX KOHTPOMbHBIX LLIABNOHOB.

B npoTokone vcnbiTaHua criedyeT ykasbiBaTb MokasaTenu, OTHOCALMECA K MeTody COKpalleHUs Ha-
rpy3ku. Hanpumep, B cnydyae npegBapuTensHoro otbopa cnefyeT oMKCMpOBaTh BEPOATHOCTL OWMBKK npes-
BapuTenbHOro otbopa 1 cTeneHb NPOHMKHOBEHWS. JTiobas mMogenb, UCNonb3yemMas s 9KCTPanonsauun Bbl-
UYMCITUTENBLHOWM Harpysku rno Mepe YBENUYEHUSA Yucna 3aperncTpUpoBaHHbLIX BMOMETPUYECKNX KOHTPOMbLHBLIX
wabnoHoB, Tawke Jo/MKHa OblTh NpeacTaBneHa B NpoTOKONEe UCTbITaHWS.

9.11 HeonpegeneHHOCTb OLUEHOK

9.11.1 Ha oueHKy 3KCnnyaTaLWOHHbLIX XapakTepUCTUK BIMSAKOT CUCTEMATUYECKME U CIyYaHble owmnbKu.
Cny4yaiHble OWWBKM ABMSKTCA CNEeACTBMEM €CTECTBEHHbIX M3MEHEHWMA MCMbITyeMblX CyObeKToB M npeab-
ABMEHHLIX BuomeTpuyeckmnx obpasuos. CuctemaTuyecke oLLMBKN BO3HUKAKT M3-3a CMELLEHUI B NpoLeaype
WCMbITaHUS, HaNpUMep Korga onpefeneHHble TUMbI TIMYHOCTER HeQOCTaTOYHO NpeAcTaBneHbl B UCMbITYEMON
rpynne. CucremaTnyeckne ownbOKM He ABMSIOTCA MOMHOCTBIO KOHTPONMMPYEMbIMMK, MO3TOMY B pesyrbratax
OLLEHKM 3KCNIyaTalMOoHHbIX XapakTepucTuk ByaeT NpucyTCTBOBAThL HeonpeaeneHHOCTk. HeCcMOTps Ha 3TO He-
onpefeneHHOCTb M3MEPEHHbIX 3KCMIyaTaluWoHHbIX XapakTepUCTUK AomkHa BbiTb oueHeHa. MeToabl oLeHKu
HeonpeaeneHHOCTH 3KCMMNyaTalMOHHbIX XapakTepUCTUK NpUBEAEHbI B NPUINOXKEHUW B.

9.11.2 HeonpegeneHHoCTb, ABNAKOLWAACA CAEACTBMEM CrydYalHbIX (PakTOpoOB, YMEHbLIAETCS Npu yBe-
NUYeHnr obbemMa UCNbITaHNA, 1 ee MOXHO onpefennTb ¢ NOMOLLBK cobpaHHbIX AaHHbIX. CucTemaTudeckas
HeonpeaeneHHOCTb COXPaHSeTca He3aBUCUMMO OT obbema ncnbiTaHusA. CnegyeT OUeHUTL HEONMpPeaeneHHOCTb,
BO3HMKAOLLYHO M3-32 HEKOTOPLIX cucTeMaTuyecknx ownbok. Hanpumep, npoBepka cornmacoBaHHOCTY BEPOAT-
HocTel oWwnboK ANA HEAOCTATOYHO NPeACcTaBNEeHHON KaTeropumn UCNbITYEMbIX CyOBEKTOB C NOMHbLIMW BEPOSAT-
HOCTAMM OLUMBOK MOXET MoKasaTb, MUBMEHATCA NN BEPOSITHOCTM OLLMBOOK NpW UCMbITAHUKU OOMKHbIM 0bpasom
cbanaHcupoBaHHOW rpynnbl. YacTb 3KCMMNyaTauMOHHbIX UCMNLITAHUIA pEKOMEHOYETCA NPOBOAWUTL MOBTOPHO B
OPYTMX YCNOBUAX OKpYatoLLen cpedbl 4518 MPOBEPKNA YyBCTBUTENBHOCTM N3MEPEHHbIX BEPOSATHOCTEN OLWNMOOK
K MU3BMEHEHUAM YCIOBWUIA OKPYXaoLLEeN cpeabl.
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10 'pachuyeckoe npeacraBneHue pesyrnbLTaTtoB

10.1 PacnpegeneHuna pe3ynsTaToB

10.1.1 O6LiMe nonoxeHUs

[McTorpaMmmbl pe3ynsTaToB MapHOTo Y HEeNapHOTro CPaBHEHWSA MOTYT BbITh MOKa3aTenbHbl, 0COBEHHO MpK
OTpaKeHUN Bapuaunii pesynsTaToB CPpaBHEHUS B TPaH3aKUMAX, COBEPLUEHHbIX B pasfuyHbIxX ycnosusx. Ms-3a
AunanasoHa u paszbpoca cobcTBEHHBIX pacnpedeneHuii pesynsTaTtoB CPaBHEHWUS 40 NOCTPOEHUSA MTMCTOrpaMMbl
pe3ynbTaToB CriedyeT pacCMOTPEThL BO3MOXHOCTE MacliTabupoBaHusa pe3ynsTaTtos Ansa obneryeHusa cpaBHe-
HWS1 PE3YrNbLTATOB BHYTPU CUCTEM U MEX Y HUMK.

10.1.2 «[duarpammbl pazmaxa»

Opyron meTo BU3yanbHOro CYMMUPOBaHWUA pacrnpeferneHuid pesynstaToB onpefeneH Kak «auarpaMmMa
pasMaxa» WM «AWMK ¢ ycaMmu». ITOT MeTO4 MO3BOMAeT OOHOBPEeMeHHO oTobpaxaTb pacnpegeneHus us-
MEepEeHUR ONs HECKOMBKUX 3KCMEPUMEHTANbHLIX YCNOBUIA UMK YCTPOWCTB UMW CPaBHWUBATL M3MEPEHUS MeXOy
yCTpOWCTBaMU.

Ha pucyHke 3 nokasaH npumep guarpaMmmel «pasmaxay, npeacrasneHHou B [13], B KOTOpOM cpaBHMBa-
eTcsa pacnpefeneHue NapHbIX PesynsTaToB CPaBHEHUS AN pas3MdHbIX BECKOHTAKTHO-KOHTAKTHBLIX U KOHTaK-
THO-KOHTaKTHbIX CUCTEM pacno3HaBaHWsl oTnedyaTka nanbua. Ha pucyHke Mcnonb3oBaHbl «aMarpaMmbl pas-
Maxa ¢ Bblpe3amuy». MeanaHHble 3HaYeHNSA OKPYKeHbI BbIEMKON COOTBETCTBYIOLLIEro pazMmepa Takum obpasom,
UYTO NepeKpbiBaLLNECH BEIEMKM NOAPA3YMEBAIOT, UTO pasnuynsa B MeanaHe He ABMNAKTCH CTaTUCTUYECKU 3Ha-
YyumbiMK. KopoBkin npeactaBnaT MeXKBapTUbHbIR OUana3oH Kaxkaoro Habopa gaHHbIX pesynsTaToB. TOYKM
OaHHbIX, KoTopble bonee Yem B 1,5 pasa npeBbILLAT MEXKBAPTUMNBHLIA OManasoH BhILLe BEPXHErND KBAPTUIS
WM HUKE HIDKHEro KBapTwns, knaccuduumpyloTcs kak BbiOpochl M oTOGpakatoTCs KpacHbIM Kpectom (+).
«YCbI» NPOCTMPAIOTCA OT KOPOBKM 40 CaMbiX BbICOKMX M CaMbIX HU3KWX PE3ynbTaToB, KOTOpbIE He Knaccudu-
LWPYHTCS Kak BbIDpOCHI.
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TAveCla TBwvsCla TBrpvsCla TCweCla TMvsC3 CibweCla C2bveCZa C4veC2a C5vsC2a CBvseCZa Henaphoe

PucyHok 3 — MpumMep «auarpaMmel pazmaxa»

10.2 Mpadhmk paGouein xapakTepPUCTUKN

BepoAaTHOCTb OLIMBKKU MOXHO NPeacTaBWUTb Ha rpaduke B BUAe yHKLMM OT MOPOra NPpUHATAA pelleHns,
HanpuMep Tak, Kak Ha pucyHke 4.
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PucyHok 4 — Mpumep rpadukos PX: 3aMeHeHWs B pacnpeneneHui napHbixX M HEMApHbLIX PeaynsTaToB B 3aBUCUMOCTH
OT packl 1 nona cybbekToB

10.3 Mpadcpuk KOO

10.3.1 OkcnnyaTalMOHHbIE XapakTePUCTUKN CPaBHEHUSA W (UMW) NMPUHATUS pelleHns BMoMeTpUYEeCKOM
cucTembl MOTyT BbITh M306paxeHbl B Buge rpaduka KOO no Bcemy guanasoHy NOpOroB NPUHATUS peLUeHUs.
Mpadmkn KOO sBnawTCcA He3aBUCUMbIMKM OT Mopora NMpUHATUA peLleHns, YTO MO3BONSAEeT CpaBHMBATL 3KC-
nnyaTauuoHHbIE XapaKTEPUCTUKN PA3NUYHbLIX CUCTEM MPWU OOWHAKOBBLIX YCMOBUAX UMW OOHOW CUCTEMbI NpU
pPasnu4YHbBIX YCNOBWSX.

10.3.2 Mpadhukn KOO pekomeHZyeTcs UCMOMb30BaTh 4S5 MOCTPOEHUs] BEPOATHOCTEW OWKMDOK coBna-
aenns (BNMHC B 3aBucumocTtu ot BIIC) unu BepostHocTen ownbok BuomeTtpudeckon naeHtudpmukauun (BNOW
B 3aBucuMMocTi oT BIM). Mpy cpaBHeHWM 3KCMNyaTaLNOHHbIX XapakTepucTUK pasiMyHbix B1uoMeTpuyeckinx
cuctem bonee MHPOPMATUBHBIM, YEM rpadhuKn, AEMOHCTPUPYHOLLME BEPOSATHOCTH OWINBOK, ABNAETCH rpadmk
KOO owwnbok NpuHATMA peLleHns, KOTOpbIA NokasbiBaeT obliee BAMAHME OWKWOOK COBMageHusl, Nony4yeHus
N300paxXeHnin, cCermeHTUpoBaHusa 1 OMOMETPHUYECKO perncTpaLmm.

10.3.3 Ha rpaduke KOO no ocu abecumce (ocb X) OTKNaabIBAKT NOXHOMOMNOXUTENBHYK BEPOSATHOCTL, a
no ocK OpauMHaT (0Cb ¥) — MOXHOOTpULATENbHYI BEPOSATHOCTD.

10.3.4 Lkanbl ocel, Noka3sbiBawoLWue rpaHUYHbIe 3HAYeHUs1, JOMKHEI obecnedymBaTb HarnsgHoe npeg-
CcTaBfieHWe pesyneTaTtoB. [ns Haanexalero onpegeneHns BepOATHOCTEN OWWDOK B MHTepecyowem Aua-
nasoHe rpacdukn KOO, kak npaBuno, CTPOAT C UCMNOMNb30BAHWEM LUKAmMbl C HOPMAanbHbIM OTKITOHEHUEM UMK
norapumMmUYeckon WKanbl:

a) nuHenHas Wwkana: noctpoeHune rpacduka KOO ¢ nMHenHoM WKanow no ocamM He pekoMeHayeTca Ons
BEPOATHOCTEN OLWIMBOK, KOTOPbIE OXBATLIBAOT HECKOMNBKO NOPAOKOB BenNUYnHbl. CUCTEMBI C HU3KMMUW BEPOSAT-
HOCTAMK OLWKMBOK rpynnupytoTCs BMM3KO K Ha4asny oTc4eTa KOopAWHaT, M Tor4a CNoXHO OnpeaenuTh pasnmyns
B 3KCMMyaTalMOHHbIX XapakTepuUCcTUKax;

b) norapudpmmnyeckas wkana: noctpoeHue rpadpuka KOO ¢ norapudmmuyeckoi Wwkanom no ocam obe-
cne4ymBaeT oMby AeTanu3aunio Npy HU3KMX BEPOATHOCTAX OLIMOOK M MOMOraeT pasnMyarb CUCTEMbI, pa-
BoTarowme noxoxum obpazom;

C) WKana c HopMmarnbHbIM OTKIOHeHWeM: nocTpoeHue rpaduka KOO co wkanon ¢ HopMarnbHBIM OT-
KIOHEHWEM Mo ocaM Takke obecnedymBaeT BonblUyH AeTanM3auuio NpyY HU3KUX BEPOSATHOCTSX owmnbok. Kak
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npaBumno, pacnpegeneHns NapHbix M HeNapHbIX pe3ynbTaTtoB ABNATCA NpUbnManTensHo ayccoBbIMU, U eCrin
3TO Tak, TO MPM UCMOMb30OBaHMM OCM C HOPMaribHbIM OTKMOHEHWEM Mony4aeTcs NpubnuanTenbHO NUHERHBINA
rpachuk KOO.

MpumedaHune — Npaduk KOO, kak nepeoHa4yansHo npeanoxeHo A. MaptuHom u gp. (cMm. [14]), gonmkeH Bbin

GbITb MOCTPOEH CO LUKANoW C HOpMaribHbIM OTKITOHEHWEM Mo 0caM. HacToAWwmMM cTaHgapToM SOMnycKaeTcsa UCMoNb3oBaHne
LpYrux Lkan.

Ha PUCYHKe 5 nokazaHbl BapMaHTbl MCMNONB30BaHUA Pa3rUYHbIX WWKan no ocaM npu noCTpoeHn OgHUX K
TEeX XKe rpaCbMKOB KOO, d TaKkKe HeyMeCTHOCTb NpuMeHeHnA NWHENHOW WKarnbl B 4aHHOM cnydae.
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— cucTema A; — cucTema B; — chectema C; — cucrema O; —cucTema E

PucyHok 5 — lMpumepsl rpadukos KOO ¢ ucnone3oBaHWeM pasnMYHbIX LWKan no ocam

10.3.5 Wcnonb3yemas wkana gormkHa bbiTe onpegeneHa B NpOTOKONE MCNbiITaHWA TakuMm 06pa3om, YTo-
Obl M3 npenctaeneHus rpacguka KOO moxHO Obino BbiBecTu TabnvyHoe npeacTaBrneHne AaHHbiX. Lkanb
oCell AOMKHbI ObiTh COMMacoBaHbl MeXay pasnMyHbIMWA rpadukamMmn B OOQHOM MPOTOKONEe MChbiTaHus. Ecnn
HeobxoanmMo M3MEeHWTb LKasy, YToObl COXpPaHUTb SICHOCTb, Ha PUCYHKe C rpadhuMKoM cnedyeT NpUBOAUTL Mpu-
MeyaHue, oTMevarLllee N3MeHeHne LuKanbl.
10.3.6 PucyHkn G.1—G.4 copmepaT OOMONMHUTENBHYIO MHOPMaUUK OTHOCUTENBHO MHTEpnpeTauun
rpaduka KOO.
39

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 43/78
CTpaHuua gokymeHTa - https://GostExpert.ru/gost/gost-71414.1-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69167
https://gostexpert.ru/gost/gost-71414.1-2024?utm_source=pdf&utm_medium=69167&utm_term=page

FOCT P 71414.1—2024

10.4 Mpacuk XCC u rpacuk «BJIOU no paHry»

[nA Tex npunoXeHvui, B KOTOPbIX CUCTEMA BO3BpAaLlaeT CNMCKM KaHAWAaToB onepaTtopam, pe3ynsraTthl
3KCMMNyaTauMoHHbIX XapakTepuCcTUK YacTo oTobpaatoT ¢ nomoLybio rpadmka XCC. Kpusasa otobpaxaerT B 3a-
BMCMMOCTK OT R JOMIK0 TPaH3akUuWii, B KOTOPbIX MOAEHTUMKATOP UCMbITYyeMoro cybbekTa BKIMOYEeH B Yucno R
BO3BpalLaeMblX MASHTUdMKATOPOB, OT 06Lero yncna TpaHaakumi. Mpumep rpadpmka XCC npuBedeH Ha pu-
CyHKe 6.

¢ 1,0
ﬁ; e PR e B S | —
o — -
= e
" e
2 .
= W /w‘*’"”w T
m /
0,8 —
//
0,7 — /
/ /
0,6 —
[ I I I
5 10 15 20
Panr R
DaHHbie:
BUMWA (N =691282, R=1)
— 0,97 Algorithm_C0; ——— =0,87 Algorithm_G1;
e —(),95 Algorithm_FO; ——— —0,86 Algorithm_A1;
s = 0,93 Algorithm_F1; ——— — 0,84 Algorithm_E0;
——— —10,92 Algorithm_C1; e — 0,61 Algorithm_D0

Pucyrok 6 — Mpumep rpadmka XCC
Korpa aHaueHusa BITOW oxBatkiBaoT Gonee ogHOro nopsaka BenMUYMHbI, NpeanovTUTENbHEIM SABMASETCA

rpacduk «BITOW no paHry», nokasbiBatowmin 3aucumocts BIIOW (N, R, 0) oT paHra R Ha norapngMu4ecKon
Lwikane (CM. pPUCYHOK 7).
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Paur R

HaHHble:
BINOW (N=691282, R=1)

—0,39 Algorithm_D0; ——— —0,08 Algoerithm_C1;

—— —0,18 Algorithm_EQ;  —— — 0,07 Algerithm_F1;

. — 0,14 Algorithm_A1; ———— — 0,05 Algorithm_F0;

—— —0,13 Algorithm_G1; —— —0,03 Algorithm_CO

PucyHok 7 — lMNpumep rpachmka «BJTOW no paHry»

10.5 M'pachuk «BNMTOU no umcny 3aperucTpUpoBaHHbIX UCNBITYEMbIX Cy6HEKTOBY

Ecnu nowuck BeinonHaetcs B baszax AaHHbIX OMOMETPUYECKMX perncTpaunii pasnuyHbIX pasmepos, TO
pe3ynbTaThl 3KCMNyaTauUOHHBIX XapakTePUCTUK OOMKHBI BbITh NOKa3aHbl ¢ NOMOLLbLIO rpaduKka 3aBUCMMOCTH
BINOW (N, 1, 0) oT yncna 3aperMcTprpoBaHHbIX UCMbITYeMbIX cybbekTor N (cM. pucyHok 8).
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PucyHnok 8 — lMpumep rpadmka «BITOW no uvcny 3aperncTpMpoBaHHbIX UCIBITYEMbBIX CyDBEKTOBY

10.6 TennoBble KapThbl

TennoBkle KapTbl 4EMOHCTPUPYHOT, KaK 3KCMMNyaTalMOHHbIE XapakTepUCTUKM U3MEHSAIOTCA B OMaNa3oHe
KOBapuaT npu pa3paboTke akcnepumeHTa. Ha pucyHke 9 npuvBefeH nNpuMep TENNOoBOW KapTel, NOKa3biBako-
e nameHeHre BI1C B 3aBMCUMMOCTY OT BO3pacTa «CaMO3BaHLIEB» U 3aperMcTpUpoBaHHbLIX Nonb3oBaTtenei,
KOrga nopor NPUHATUA pelleHns ycTaHoBneH ans goctmwxkenuns BINC, pasHoi 1/10 000 gnsa Bcero Habopa nap
3aperMcTpMpoBaHHbIA NOMNb30BaTenbs — «camoaBaHel». B LUBeToOBOW ramMme TENNOBOW KapThl HEWTPanbHbINA
CepbI CoOTBETCTBYET LeneBomy 3HadeHuto BJIC, oTTeHkM kpacHoro mcnonbaytoT, ecnv BfIC nosbiwaetcs
OTHOCUTENBLHO 3TOrO 3HAYEHWs, a OTTEHKU cuHero — ecnu BIIC cHMXaeTcs OTHOCUTENbHO 3TOF0 3HaYeHus.
LuaroHanbHoe JOMUHMPOBaHME NOKA3LIBAET, YTO NOXHLIE coBnageHns Bonee BepoATHbI, KOrda ABa CpaBHU-
BaeMbIx 06pa3yua npuHagnexaT UCnbITyeMbiM cybbekTam, BGnuaknm Opyr K Apyry No BO3pacTy.
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BospacT aapemcTpMpoBaHHbIX cyGbekTos

PucyHok 9 — lNMpumep TennoBoi kapTel: uameHeHue BI1C nz3-3a pazHuLbl B BO3pacTe «CamMmo3BaHLERY
W 3aperncTpypoBaHHbLIX NOML30BaTenei

11 XpaHeHue 3anucen

11.1 XpaHeHue 3anucei JOMKHO COOTBETCTBOBATL MpaBuMMaM yvyeTa v XpaHeHUs NepcoHanbHon NaeH-
TUUKALMOHHON MHhOPMAaLMN:

a) ucxodHele BromeTpuyeckmne obpasLbl, BroMeTpruieckne KOHTpOonbHble WabnoHb! n GuomeTpuyeckue
npuaHaky (ecnu oHn cobpaHbl) OMKHBI XPaHUTLCH ¢ cobnogeHrem TpeboBaHWA HOPMATUBHbIX JOKYMEHTOB
B oBnacTu 3alWTbl NEPCOHaNbHbLIX OaHHbIX, AEACTBYHOLWNX Ha TeppuTopun Poccuiickon ®epepauuuy;

b) pesynbraThl CpaBHEHWA W PELLEHWs, NMPUHUMAEMbIE CUCTEMOMN, NPU HaNUYuMKU, AOMKHbI ObITh COXpa-
HEHbI.

[MpnmedaHune — PesynstaTbl CPaBHEHUA W PELLEHWUS HE ABMAKTCA NEPCOHaNbHON MASHTUMNKALNOHHON UH-
dopmaumein 63 NpUBA3KM K IMHHOCTA MM BUOMETPUYECKMM NEPCOHAMNBHBIM AaHHbIM.

11.2 CnefyeTt XpaHWUTb 3anuck, Kacawluecs MeTo4oB, UCNOMb3yeMblX Os U3MEPEHWsa 3Kchnyatauu-
OHHBIX XapakTepUCTUK, a Takke MUYHOCTW COTPYLHWKOB, OTBETCTBEHHLIX 33 MpoBefeHue GUomeTpudeckon
perncTpauum 1 KOHTPONMPYLWKUX cBop AaHHEIX O TPaH3aKUUSX.

11.3 Heobxopgumasn uHdopmauunsa gomkHa obecnevmBarb:

a) BO3MOXHOCTbL MOBTOPHOIO MPOBEAEHMSI MCMbITAHUIA B YCIOBUSAX, MaKCUManbHO NPUOMKEHHbIX K
nepBoHaYanbHbIM;

b) nogaepxky Npu BeiicHEHUNM HaKTOPOB, BNUAKLLMX HA HEONPEAENeHHOCTE Pe3yrnsTaTos;

C) co3gaHue KOHTPOMNBHOTO XypHana;
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d) noanepXKy CpaBHEHUA pe3ynbraTtoB C pedynbrataMun Opyrnx MCMNbITAHWA, Hanpumep anAd Mexnabo-

paTopHOro CPaABHEHMUS.

11.4 Ons npenoTBpalleHna MoTepb UMM M3MEeHEeHWH nepBoHaqanbHbiX OaHHbIX WUCMbITAHWMA 3anucu
(PYKOMUCHBLIE UMW 3MEKTPOHHLIE) AOMKHLI ObITk 3awmLeHsl. Mpu Heo6xoAMMOCTM BHECEHMS N3MEHEeHUIA cre-
AYeT COXpaHATb KOMUIO OpUTMHANa C yKasaHWeM BCeX U3MEHEHUI, BHECEHHbIX B opuruHan. MoxeT noTpebo-
BaTbCA MexXaHu3M, NMO3BONSALWNIA yOanuTh NMYHYH MHOPMAaLMIO UCNLITYeMOro cyGbekTa no ero 3anpocy.

11.5 TMpu HanuuMKn oWwnBoK (B Npoueaypax cbopa AaHHbIX U T. 4.) B 3anUcsax OOMKHbI BbITb YKa3aHbl Kak

owmnboYHbIe AdaHHble, TaK U NpaBUlibHble 3HA4YEeHWA.

11.6 Ypanenue 3anucen OCyLUecCTBNAETCA B COOTBETCTBUNM C TDEGOBaHMHMM HauMoHarnbHOro 3akoHoaa-
TeNbLCTBA U NOMUTUKON OopraHmsauun, B KOTOpOﬁ XPaHAT 3anvciu.

12 poToKonbl aKcnNNnyaTauMOHHbIX UCNbITAHUNA

12.1 OcoBGeHHOCTH NPOTOKONOB UCNbITAaHUNA

JKCnnyaTauMOHHbIE XapaKTepPUCTHKU, TaKMe Kak BEpOSITHOCTM OLIMBOK, BPEMSA TpaH3aKUWi, BbIYMCK-
TernbHas Harpyska v T. ., 3aBUCAT OT TUNa UCNbITAaHUA, NPUNOXKEHWA 1 BeiDopku. [Ins npaBUnbHOR MHTepnpe-
TauWMW 3KCNyaTaunoHHbBIX XapakTepucTMK HeobxoaMMo npeactaBuTb MHpOpMaLUWIo, NpUBEaeHHY B Tabnu-
ue 1, BMecTe ¢ OLeHOYHBIMW 3KCTINyaTalMOHHBIMK XapakTepucTUKaMu, nepedncnerHHsimum B 12.3—12.8.

Ta6nuua 1— WMudopmauusa, npuBoaMMasn B MPOTOKONAX UCMLITAHUIA

Hanu4ne
B NpoToKone
ncnblTaHus

WMHcbopmauma 06 ncneitTaHum

MHcbopmaums gns NnpoTokona ueneiTaHus

McneiTyemasi(blie) cuctema(bl) ObgazartensHo

BknwoueHne nogpobHoi uHgopmauum ob anroputmax,
BruomMeTpUYECKX AaTYMKaXx, Nonb30BaTensckoM MHTepdeit-
ce, BcrnomoratefnsHoM obopynoBaHuM 1 T. 4.

OpraHuzaLus UcnbliTaHus ObszaTtensHo

McneiTatensHasn na6opaTopMﬂ, MeCTO npoeeneHunAa Wc-
NbiTaHWA, 0ata NnpoBedeHnA NCNbITaHUA

Bua vcnbitanms ObgzaTtensHo

Mpu TEXHOMOrMYECKOM WCNbITAHWM: OCOBEHHOCTH MC-
nonb3ayemol Hasbl JaHHbIX.

Mpw cLeHapHOM WCTbITaHUK: 0COBEHHOCTM TECTUPYEMO-
ro cueHapus.

Mpu onepaTUBHOM WCMbITaHWW: nogpobHas WHhopma-
LIMA O NPUNoXeHUK

O6bem ucnbiTaHUA ObgzaTtensHo

Yucno neneityeMbix cybbekToB; ymMcno odpa3uos (nanks-
LeB, PyK, rMas W T. 4., 3apervcTpMpOoBaHHbIX KaXabIM WCTbI-
TyeMbIM CyBBLEKTOM); YMCMNO MOCELLEHUIA KaXO0ro UChbITy-
emMOoro cybbekTa; YMCno TpaH3akUMi Kaxgoro UCnbITyeMoro
cybbekTa (Mnu obpasua UCNeITYeMOoro cydbekta U T. 4.) npu
K&KA0M NOCELLEHWUM

McneiTyemas rpynna ObsasatenbHo

[emorpadyeckne OaHHble MCMbITYEMOW rpynnbl (BO3-
pacT, non v T. 4.); cnoco6, KoTopbiM Bbina cobpaHa wc-
nbiTaTenbHasa rpynna, a Takke CTENeHb, B KOTOPOW WUCMbI-
TaTenbHas rpynna oTpaxaeT LeneByr BblOOPKY; YpPOBEHL
MOATOTOBKWU, WHCTPYKTEXKA, O3HAKOMITEHWSA WM HaBLIKOB WC-
NbITaTENLHOW TPYNMNblI B BOMNpPOCAax MCMonb30BaHWA buome-
TPU4ECKOW CUCTEMBI

Ycnosus NpoBedeHUs UCMbITaHWA ObszaTensHo

Cm.8.3.2.1,842unC.26

VIHTepBan BpeMeHn mexay TpaHsak- | ObazatensHo
UMMM BUOMETPUYECKON perucTpaumn

n 6I/IOMETDIIIHeCKOFO pacno3HaBaHWA

Cm. 7.3.7

Moporun kavecTBa v NpuHATKUSA pewe- | ObasaTtensHo

HWA BO BpemMsa cbopa gaHHbIX

Mcnonbayemble U pekoMeHgyeMble Ons Lenesoro npu-
MEHEHWA (ECNK OHU OTNINHAIOTCA) NOPOTK
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OkoH4aHue mabnuus! 1

Hannune
WHtopmaums 06 ucneiTaHiu B NpoTokone MHdopmMauus gna nporokona UcnslTaHus
MCnbliTaHMA
KoHTpone thakTopoBs, BozaencTByto- | ObaszatenbHo Cm. 7.3 v npunoxeHue C
LWMX Ha 3JKCMMyaTalMOHHLIE XapakTe-
PUCTMKN

Mpouenypb! UCNbITaHUA ObsazatensHo Hanpvmep, nonutrka onpegeneHus otkaszos Guometpu-
YecKoWn peructpauun; nogpobHas WHdopMaums o nbbix
BHELUTATHLIX CUTYaLMSaX, BO3HUKAOLWMX BO BPEMSA UCMbITa-
HWA, KOTOPblE WCKIMIYAaTCA M3 aHanu3a 3KkcnnyaTauuoH-
HbIX XapakTepUCTUK

OueHka HeonpeneneHHocTen Heobsaza- OueHo4Hasa HeomnpeaeneHHOCTL B pe3ynkTatax 3KCnmy-

TerneHOo aTauMoOHHBIX XapakTepPUCTUK W MmeToq oueHkn (cMm. 9.11 n

npunoxexue B)

OTknoHeHue ot TpeboBaHuin Heobnaza- IMobeie oTknoHeHua oT TpeboBaHWA HACTOSALLEro cTaH-

TernsHO Japta OormkHbl ObiTb 06oCcHOBaHLI. [onyckaeTcsa MnpeHe-

Opeyb oOHWM MoKasaTenem B MoMb3y ApPYroro, Hanpumep:
YyCTaHOBKa Crly4alHOro xapakrtepa nocfefoBaTeNbHOCTH
nony4eHuss OTNeYaTKOR nanbuUeB Ha BUOMETPUYECKON CU-
cTeMe MOXET 3anyTaTb MOMb30BATENS M NPUBECTU K BO3-
HWKHOBEHUIO BOMbLUIOIO Yncna oWwndoK B MAPKUPOBKE

12.2 CBOOHble CTAaTUCTUKMU

He pekomeHOyeTcsl MCNONb30BaTb CBOAHbLIE METPUKMW, MpefcTaBrfieHHble OOHUM YWUCIIOM, TakMM Kak
PBO, MOBO, nnowaak nog kpueon PX. Ecnn HeobxoguMmo npeacTaBuUTb OWH KONMMYECTBEHHbIN NokasaTenb,
XapakTepusyLni BUOMETPUYECKYI0 CUCTEMY, TO METoA NONYyYeHUst JaHHOro NoKasaTens OOMMKEH YYNThIBaThb
TakMe hakTopbl, KAk CTOMMOCTb OLWNBKK, LeneBon ypoBeHb 6e3onacHocT GMOMETPUYECKON CUCTEMbBI U T. 4.,
a MHopPMAaLMIO O HEM NPUBOLAT B MPOTOKOME UCTLITAHMWA.

12.3 MHcpopmaumnsa 06 3KCNNyaTaUUMOHHLIX XapakTepUcTUKax GUOMeTPUYECKON perucTpauum
B NPOTOKOSe UCTbITaHMUSA

B T86HMLI,8 2 npuBeeHbl aKCnnyaTauyMoOHHbIE XapaKTepUCTUKKN 6MOMETpMHECKOFI perucrTpadnn.

Tabnuuya 2— 3kcnnyaTauMOHHbIE XapaKkTepPUCTUKN BUOMETPUYECKO permcTpauum

Hannune

JkennyaraumoHHan XxapakTepucTuka B NPOTOKONE WHchopmauma ans npoTokona UenbliTaHns
MenblTaHWUA

BOP ObgasatensHo Cm.9.2.1

MpogomKUTENBEHOCTE  TpaH3aKUMK Heobs3a- Cm. 9.2.2.

BUOMETPUYECKOW perncTpauum TenbHO B mononHeHwne K ycpegHeHHOoW (CpeaHei Unv meauaHHon)
NPOOOMKATENBHOCTA TPaH3aKUMK OomKHa ObITh NpeacTas-
neHa OyHKUMA pacnpegeneHnsa BpeMeHn BuomeTpuyeckon
perncTpauun, nokasblBalllas YCnelHble W HeyCnellHble
BOUOMETpUYECKME pErMcTpauun

BeluucnuTeneHas Harpyaka TpaHs- Heobsa3a- Cm. 9.10.2, nepeuncneHue a)
aKumm BUOMETPUYECKON perncTpauun TEnNbHO

12.4 UHchopmauma o6 akcnnyaTauMoOHHbIX XapakTepucTukax cbopa gaHHbIX B NpoToKone
UCNbITAHUA

B TEﬁJ’IMLl,e 3 npuBeeHbl aKCNNnyaTauOHHbIE XapPaKTEPUCTUKN c6opa A3HHbIX.
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Tadtnuua 3 — 3BKcnnyaTauMOHHbIE XapaKTEPUCTUKKM cOopa OaHHbIX

SEEnnyATAllvo|hax FETIENE B 0RaTo- MHbopmMayma Ans NpoTokona nenblTaHus
XapakTtepucTtuka Kone ucnbiTaHus P u A P
BOCO O6a3aTensHo Cm. 9.3.1
MpogomkuTensHocTe | HeobsasatensHo Cm. 9.3.2.
cbopa gaHHbIX B pononHeHne k ycpeqHeHHOW (CpegHeil unn MeguaHHon) npogon-

JKUTENBHOCTU TpaH3akuuK oormkKHa BbITb npencraeneHa beH Kukna pac-
npegeneHna BpeMeHun c:60pa AaHHbIX, NOKa3blBakllaa ycneliHbie U
HeycnelwHble NONbITKK cGopa AaHHbIX

12.5 UHhopmauua 06 aKCnnyaTauMOHHbIX XapaKTepPUCTUKAX CPaBHEHUS «OOUH K OGQHOMY»
B MPOTOKOME UCMNbITAHUA

B Ta6n|4u,e 4 npueefeHbl aKCnnyataynoHHbIE XapaKTeEPUCTUKKN CPaBHEHUA «O4WNH K OOHOMY».

Tabnuua 4— IKcnnyaTaUMOHHbLIE XapaKTEPUCTUKM CPaBHEHWS «OAMH K OHOMY»

QeanyaTaUnokHas Hankiue 8 apere- WMHcbopmauma gns npotokona UCnbiTaHUA
XapaKrepuctuka KOIne ucnblTaHWy P u A P
BIC/BINHC Obs3artensHo Cm.94.11n94.2.
BINC v cooteetcTBYtowan BIIHC gomkHe! BeiTe npegctaene-
Hbl MO BCEMY AMAaNa3oHy UCMbITYEMbIX MOPOroB MPUHATUS peLue-
HWUs. B cnyyae Heckonbknx paboumx TOYEK PEKOMEHAYETCH MC-
noneb3oeaTk rpacguk KOO
BOP ObnazarenpHo Cm. 12.3. B npotvBHOM criyd4ae HeobxoguMMo ykasaTb, 4TO
BOP HenaeecTHa
BOCO ObnazartensHo Cm. 12.4. B npotuBHOM criyd4ae HeobxoguMMo ykasaTb, 4TO
BOC[ HeusBecTHa
BeluncnutensHaa Harpyska HeobazatensHo —
OMOMETPUYECKOro CpaBHEHWS

12.6 UHcpopmauusa ob akcnnyaTaUMOHHbLIX XapaKTepucTUKax 6MoMeTpUYECKOW CUCTEMI
BepudUKaumm B NPOTOKOMNE UCNbITAHUA

B Tabnvue 5 npusedeHbl 3KCMNyaTauMOHHbIE XapaKTepUCTUKM GUOMETPUYECKON cUCTeMbl BepuduKa-
LK.

Tatnuua 5— 3KcnnyatauMoHHbIE XapaKTEPUCTUKM BMOMETPUYECKON CUCTEMbI BepudmKaumm

Hanuuwe B npoTo-

3KcnnyaTauMoHHas xapakTepucTUka
Kone uenbiTaHus

WHhopmauus ans npoTokona ucneltTalua

Bna/BNHO ObnazaTensbHo Cm. 9.5.1 1 9.5.3.

Bl v cootBeTcTRYtOwan BITHO gomxkHel ObiTe Npea-
CTaeneHbl N0 BCEMY AWManas’oHy WCMbITYeMbIX NOPOroB
NPUHATUA pelleHua. B cnyyae Heckonbkux pabaoqnx To-
Yek peKomeHayeTcs ucnonb3oBath rpaduk KOO

BOP Ob6sazartensHo Cm. 12.3. B npotvBHOM cny4ae HeobxoOumo yka-
3aTb, 4T0 BOP HeunspecTHa

BOCO ObsazartencHo Cm. 12.4. B npoTvBHOM cny4ae HeobxoOMMO yka-
3aTtb, ¥T0 BOC]] HensBecTHa

MpogomxkuTensHOCTE  TpaH3akuun | HeobazatenbHo Cm. 9.5.4.
BromeTpuyeckor BepudukaLmm B gononHeHue K ycpegHeHHOW (cpedHen unu megu-
aHHOW) NPOAOIMKNTENBHOCTY TPaH3aKunK JorkHa BbiTh
npeAcTaeneHa oyHKUKMA pacnpegeneHus Bpemern cbo-
pa OaHHbIX, NOKA3bIBAKOWAsA NPOAOMKUTENBHOCTE NpU-
HATBIX M OTKIIOHEHHBIX BUOMETpUYeckux Bepudunkaumin
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SKcnnyarauMoHHas XapakTepucTuka

Hanwu4yve B npoTo-
KOne UCNbITaHUsA

MHdopmMauma ans npoToKona UenblTaHus

aKunm BUOMETpUYECKON BepudMKaLnn

oBng/oBnHA HeobsasatenbHo Cm. 9.5.5.

PexkomeHgyeTca npv cpaBHeHWM BUOMeTpUYeckmnx
cucTem, umMerwwmux pasnuddele BOP/BOCH. Metog
0b0blweHna gomkeH ObITb yka3aH B MPOTOKOME WUCMbl-
TaHma

BelumcnvtensHaa Harpyska TpaH3- | HeobazatenbHo Cwm. 9.10.2, nepeuncnenue b)

12.7 WHdpopmauma 06 akcnnyaTauMOHHbIX XapakTepucTUKax 6MoOMeTpUYeCcKon CUCTEMbI

MAEHTU(PUKALMKM B NPOTOKONE UCNbITaHUA

B Taﬁnuu,e 6 NpUBeOeHbl 3KCNnyaTaynoHHbIE XapaKTepPUCTUKK SMOMETDMHECKOFI CUCTEMBbI M,D,eHTMCbM-

Kauum.

Tabnuya 6-— SkcnnyaTauMOHHbIE XapaKkTEPUCTMKN BUOMETPUYECKON CUCTEMBI MOEHTUMKALUUN

SRernyaTAUGHHEA Hannune s:apoTos WHcopmauns ans npoTtokona UcneltTaHua
XapaKkTepucTuka Kofe UCnbITaHWs
BNMK/BMOK Ob6azaTensHo Cm. 9.6.21 9.6.3.
BTN v cooTtBeTcTRyOWas BIIOW gomkHel 6bITe NpeacTas-
NeHbl MO BCEMY AMANa3oHy MCMbITYEMbIX MOPOroB MPUHATUA
peLLEHUA W PaHroB MaeHTUMKaLuK.
B cnyyae Heckonbkux paboyunx TOYEK pPEKOMEHOYeTcs WUC-
nons3oBath rpagmk KOO.
[onyckaeTtca npuBoguTe Heckoneko rpadukoe KOO, coot-
BETCTBYHLLMX Pa3NIMYHOMY YMCIy BO3BpaLLaeMblX UOEHTUDKN-
KaToOpOB M Paznu4yHoOMy Yncny GUOMETPUYECKUX KOHTPOMBHbIX
wabnoHoB B perncTpaunoHHon 6ase gaHHbIX
Yucno 3aperncTpupoBaHHbIX ObazartensHo —
BUOMETPUYECKNX KOHTPOIBHbIX
LwabrnoHoB
BOP ObsasatensHo Cm. 12.3. B npoTMBHOM cny4ae Heobxoaumo yKasaTb, YTO
BOP HeussecTHa
BOC[O ObgasaTensHo Cm. 12.4. B npoTvBHOM cny4ae HeoBxoaumo ykasaTb, YTO
BOC[ HeunsBecTHa
CenekTuBHOCTb HeobsizatensHo CMm. 9.6.5
PesynetaTel Ha 3amkHyToM | HeobssaTtenbHo Cm. 9.6.6. Ecnu npoBefleHO UCTbITAHWE Ha 3aMKHYTOM MHO-
MHOXECTBE KECTBe, TO pe3ynbraTbl AOMKHbI BbITb NpeacTasneHbl nMbo B
Buae rpacpuka XCC, nnbo B Buae rpacmka «BJTOW no paHry»
Cc uHOopMaLUmnen o0 YUcne 3aperucTPUPOBAHHBIX UCMBITYEMbIX
cybrexkToB
[MpogomKknUTenbHOCTL TpaH3- | HeobazatensHo Cm. 9.9. B gononHeHne K ycpeoHeHHOW (cpegHeir unn meau-
akuvm BuoMeTpuYeckon WaeH- aHHOI) NPOAOITKUTENBHOCTU TPaH3aKkUMK JomkHa ObiTe npea-
Tuchmkaumm cTaeneHa yHKUMA pacnpegenenns BpemMeHn cbopa gaHHbIX
BelumcnvteneHaa Harpyska | HeobGsasateneHo Cm. 9.10.2, nepeuncnenune c) n 9.10.4. BeiumcnntenoHan
TpaH3akuMm  BUOMETPUYECKON Harpyska MoXeT BbITb M3MepeHa OnA pasfnMyHoro Yucna buo-
vaeHTudgrkaumnm METPUYECKUX KOHTPOMbHBIX WabnoHoB, 4Tobbl nokasaTtk, kak

M3MEHSAETCH Harpyaka c yBenuvyeHnem pasmepa 6asbl JaHHbIX
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12.8 WMHcpopmauma o6 aKkcnnyaTauMOHHbIX XapaKTepUCTUKaX B 3aBMCMMOCTU OT pasnUYHbIX
¢aKkTOpOB B NPOTOKONE UCNbITaHUA

12.8.1 PekomeHayeTcs NpogeMOHCTPMPOBaTh pasfnnyna B 3KCMNNyaTaLMOHHbLIX XapakTepucTukax Mexay
OTAENbHBIMK IMUaMKu/Kinaccamm nuL, HanpuMep, ykasbiBasi MH(OOpMaLKio O BEPOATHOCTAX oWwWKnbok/pesynbra-
Tax cpaBHeHWA/BpeMeHW AN pasfuYHbIX KNaccoB vy (Hanpumep, MYKYMHbISKEHWMHBI). [pKU UCnbITaHusx,
rade vcnbiTyemble CyDObeKTbl COBEpLUAOT HECKOMbKO MapHLIX TpaH3akuMi, Takke pekoMeHAyeTcs npegocTa-
BWTb FMMCTOrpammbl, NOKa3biBAKLLWE, KaK MHAWBMAYaNbHbIE BEPOATHOCTM OLIMBOK M3MEHAKTCA B 3aBUCUMO-
CTW OT UCMbITYEMOrO cybbekTa.

12.8.2 Mpn vcnbITaHNAX, YYNTLIBAIOLWMX BAWAHWE KOHTPONUPYEMOro ynpaensaemMoro gaktopa Ha JKc-
nnyaTtauMoHHbIe XapakTepUcTUKK [cm. 7.3.2, nepeuncneHne a)], MoryT HabnogaTbeca naMmeHeHus kak B BITHC,
Tak n B BIIC (unn Bo BNOW n BIMW gna BuomeTpuyeckon cuctembl MAEHTUMKaLMKN). DKCNepuMeHTaTop
OOMKeH NocTpouTb ABa rpaduka — 3aBucumocTb BIMTHC oT nopora u 3aBucumocTe BNC oT nopora, KoTopbie
BKIMIOYAKT TPACCUPOBKM O11A KAXA0r0 YPOBHSA KOHTPONMMPYEMOTo dpakTopa (CM. MpuMMepbl Ha pucyHke 4). Takune
rpadvkm, Kak NpaBuo, NokasblBalT UBMEHEHUS B NapHbIX W HEMapHbIX pacnpegeneHusXx COOTBETCTBEHHO.

HopmansHoe KOO nogxoauT Ans Tex NpUIOXeHWN, B KOTOPbIX MOPOrv yCcTaHaBNMBAKT OTAENMbHO ANA
Kaxgoro ypoeHs dpaktopa. B Tex cnyyasnx, korga obLwuii nopor UCrnonb3yeTcs Ha BCeX YPOBHAX dpakTopa, aKe-
nepyMeHTaTop MOXeT nocTpouTb rpaduk KOO Tak, kak nokazaHo Ha pucyHke 10, ¢ MMHWUAMWN, COeQUHAILL UMM
TOYKM 3aPMKCUPOBAHHOIO Nopora (MokasaHbl YepHbIM LBETOM Ha pucyHke 10).

|
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0,008 — e
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0,003 — \\ 3
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- =non;: X, ——— =non: M; ——— — coenHeHue ToYeK Npyu HUKCUPOBaHHOM Nopore

PucyHok 10 — lMprMep OTHOCKUTENbHBLIX 3KCMMyaTaluMOHHbIX XapaKTePUCTUK UCMbITYEMbIX CYOBEKTOB MY»KCKOIO
W1 KEHCKOro nona Ansa CUCTeMbl KOHTPOMNS AOCTYNa Ha OCHOBE BMOMETPMYECKOro pacno3HaBaHus nuua
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MpunoxeHune A
(cnpaBo4HOE)

Paznnuuma Mexgy sngamMmu MCNbITAHUNA

Paanuuna mexay BuaaMmu ncnelTaHui npuseaeHsl B Tabnvue A.1.

Tabnuua A.1

FOCT P 71414.1—2024

HaumeHoBaHue nokasartens

TexHonorm4eckoe ucnbiTaHme

CueHapHoe ncnsiTaHne

OnepaTtuBHoOE UCTbITaHWe

OBLEKT UCNbITaHKS

BuomeTtpuueckmuii  komno-
HEHT (anropuTMm cpaBHeHWs
UMK U3BMNEYEHNA)

EVIDMeTpVI‘-IECKaH cucTtema

EMOME‘TPM‘IGCKEH cucTtemMa

WctunHas uHpopmaunsa

M3BecTHa npw ycrnosuw,
YTO YCTaHOBMeHbl OLIMOKK
cbopa paHHbIX KM obnactu
nepeceveHns obbeguHeH-
HBIX AaHHbIX

WMaBecTHa npu ycrnosBuu,
yTO oWwKnbkKM chopa AaHHbIX
1 0TKa3a y4UTbIBAKOT Hexe-
nartenbHoOe NoBedeHue Uc-
neITyeMoro cybrekra

3aBucnt ot AOCTYMNHbIX
KOHTPOINbHbBIX W  WHCTPY-
MEHTalbHbIX cpencTe,

YCTaHaBNUBAILLMX WCTUH-
HYI0 UHpopMaLMIo

MoBeneHWe WCNLITYEMOTO
cybbekta, KOHTpOnvpye-
Moe agMWHUCTPaTOPOM UC-
MbITaHUA

He koHTponupyetcsi B npo-
uecce WCMbITAHWUA; MOXET
KOHTPOMMPOBAaTLCSA BO Bpe-
MS 3an1cK AaHHbIX, B MpOo-
TUBHOM CIydae cyMTalT
HEKOHTPOMUPYEMbIM

KoHTponupyetcsa (0o Tex
nop, fnoka noBedeHWe Wc-
nelTyemoro cybbekra He
CTaHeT He3aBMCUMON Benu-
YMHOM)

He koHTponupyeTca

OKpYXaloLLeil cpeabl

BPEMs 3anvcu OaHHbIX, B
NPOTMBHOM Criydae [daH-
Hble CUYMTAIOT HEKOHTPOMU-
pyeMbIMM

UcnbiTyeMeli cybwexT, | Her Oa Oa
VMEILLNIA CBeOeHWa O pe-
3ynebTartax MoneiTkM B pe-
anbHOM BPEMEHM
Bocnpoussogumocte  pe- | BocnpouasoguMmele (dbuk- | KBasmeocnpownsBoguMble | Heeocnpouasogvmble
3ynbLTaToB cvpoBaHHasa baza gaHHbIx) | (ecrm KOHTpOmnUpyeTca
CLEeHapuii  ucnbiTaHua U
BbIOOpKa)
KoHTpornb napameTtpoB | MoxeT BbINonHATbCA BO | KoHTponupyemble W (unn) | HekoHTponupyemble, uae-

3anncaHsbl

anbHO 3anncaHbl

3anncb B3auMOOENCTBUA C
MCMbITYEMBIM CyBHLEKTOM

B npouecce wcnblTaHMA
HE 3anuncbiBaeTCA; MOXET
3anuceiBatbCA BO BpeMmsA
3anNnCcK OaHHbIX

3anuceiBaeTcs

3anucbiBaeTcs  BO  Bpe-
Ms  BUoMeTpuUYeckon pe-
rMcTpauun;  MOXEeT  3a-
nUCbIBaTeCA  BO  BpeMs
BuomeTpuyeckon Bepudm-
Kauum wnm  BuomeTpude-
CKOW naeHTudmKkaumm

MpoTOKON TUMUYHBIX pe-
3yNLTaToB

CpaBHeHne OGuomeTpuue-
CKWX KOMMOHEHTOB MM MO-
OunKaumi  KOMMOHEHTOB
(T. . anropUTMOB CpaBHe-
HAA UMW WU3BNEYEHUA UMK
0aTyMKOB), onpenenexHue
KPWUTUYECKUX 3KCMIyaTauu-
OHHBbIX (haKTOpoB

CpaBHeHne OuoMeTpUYe-
CKUX CHCTEM; onpeneneHue
KPUTWHECKMX  9KcnnyaTa-
LUMOHHBLIX  (hbakTOpOB; W3-
MepeHue MoAenupyeMbIx
3KCMNMyaTaUMOHHbIX Xapak-
TEPUCTUK

MamepeHme aKcnnyartaun-
OHHBIX XapaKTepUCTUK B yC-
JNTOBUAX 3KCNnyaTaunu
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OkoHYaHue mabnuubi A.1

HanmeHosaHwne nokasartens

TexHonorn4yeckoe ucnelTaHve

CueHapHoe ncnblTaHne

OnepaTtnsHoe UcnblTakne

GKCI'IJ'IyaTaU,VIOHHbIE Xapak-
TEPUCTUKKA

Bonblwas 4acTe akcnnya-
TaLMOHHBIX XapaKTEpPUCTUK
(KpoMe CKBO3HOW NpPOoMycK-
HoW cnocobHocTh);, Gonb-
was 4yacTb BepOATHOCTEN
OWWBOK;  3KChnyaTauuoH-
Hble XapakTepUCTUKKW, nog-
XoAsLMe NS WUpoKoMac-
wTabHon BuomeTpuyecKoit
CUCTEMBI MAeHTUUKaLUN,

korgja crnoxHo cobpatb
BonbLyo UCTBITYEMYHO
rpynny

MporHoaupyemas ckBO3Hasa
nponyckHas CcrnocoBHOCTb,
BIC, BNHC, BOC[H, BOPR,
BNng, BNHA

CkBO3Has nponyckHasa crno-
cobHocTe. [Ansa ucneiTaHus
n onpegeneHus BIO w
BNMHO Heobxogumel 3Ha-
HU 00 WCTWHHOW WHOp-
mMauun

OrpaHuyeHun

Bbaza AaHHbIX, Nony4YeHHasn
C NOMOLbK OfHOrMro WK
Bonee OaTyMKOB, MOEHTWY-
HOCTb KOTOPbIX W3BECTHa
WU HEN3BECTHa

SKCI'IHyaTaLI,MOHHbIE, WH-
CTpyMeHTalnbHbIE CUCTEMBI

SKCI'IJ'IyaTaLI,VIDHHblE, NH-
CTpyMeHTarnbHble CUCTe-
Mbl; KaK npasvno, gocTyn-
Hbl TONbKO BEPOATHOCTU
NPUHATUA pELUEHNA

Lleneeas ebibopka

3anncaHHas

PeanbHas

PeanbHas

M pnmMmevyaHne — B HacTosiwen Tabnuue npuBegeHbl OCHOBHbIE XapaKTepUCTUKKU U OTINNYNTENbHbIE ocobeh-
HOCTW WUCMbITAHWUIA 6MDM9T|DI/I‘-IGCKVIX CMCTEM, HO B HEKOTOPbIX CNy4YadX O0oNYyCKakTCA MCKNIOYEHWA.
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MpunoxeHune B
(cnpaBo4Hoe)

O6bem UCnbITaHUWA U cryYalHasa HeonpeaeneHHOCTb

B.1 [JoBepuTenbHbIe MHTepBanbl U 06beM UCNLITAHWA ANA He3aBUCUMbIX OOWHAKOBO pacnpeneneHHbIX
pe3ynkLTaToB CpaBHEeHUH

B.1.1 MNMpaBuno Tpex

Mpaeuno Tpex (cMm. [4], [15]—[17]) ucnone3yloT ANs onpefeneHus HaumeHblled BEePOATHOCTM OWKWBKK, KoTopas
MOXET ObITb CTATUCTUYECKW 3HAYMMO YCTAHOBMNEHA ANA N HE3aBMCUMbIX OOWHAKOBO pacnpefeneHHbiX cpaBHeHuid. Ecnm
3Ha4eHWe BepOATHOCTW OLWBOKKM p, NS KOTOPOro BEPOATHOCTL HYNEBOW NOrpeLuHoCTU NPW N UCNbITaHUAX ABNAETCH Chy-
yaiiHoW 1 paBHa, Hanpumep, 5 %, To

p=3in
C OOBEpUTENLHOW BEPOATHOCTLIO 95 %*.

Mpumep — Ecnu ucneimaHue 300 HezasucumMmbix 6BuoMempuyeckux obpasuyoe npouwio 6e3 owubok, mo
cyumarom, 4mo ¢ dogepumesibHoU seposmHocmbio 95 % eepossmHocme owubku pasHa 1 % unu meHee.

MpumeuvaHuns

1 p = 2/n c poeepuTensHon BepoAaTHOCTLI0 90 %.

2 [onyuieHve 0 HE3aBUCUMBIX OWHAKOBO pacrnpefeneHHbIX peaynsratax NonbITOK MOXET BbiTb NPUHSATO NpU UC-
NblITaHUK BUOMETPUYECKMX IKCMTyaTaLMOHHbIX XapakTEPUCTUK, ECMIN KaxKaas MomnbITKa NapHOro CpaBHEHMWA OCYLLECTBNA-
nack pasHbIMU UCMLITYEMBIMU CYOBEKTaMKW WU €Cri Kaxaas NomnbITka HEMapHOro CpaBHEHWUS BKMOYana pasHble napsl uc-
neiTyeMblx cybbekToB. [pu n vcneityemblx cybbektax MoryT GbiTb BbIMOMHEHb! TOMBKO N CTATUCTUHECKN HE3@BUCHMMbIX
MOMbITOK MapPHOTO CPaBHEHWSA W TOMBKO N/2 CTaTUCTUYECKM HE3AaBMCUMbIX MOMLITOK HEMAPHOTO cpaBHeHMA. MNpu NomHom
NepeKpecTHOM CpaBHEHWKM BCEX NMPEACTABNEHHbIX GBUOMETPUYECKMX NpU3HaKoB BuuomeTpudeckoro obpasua ¢ 3aperncTpu-
pPOBaHHbIMK BMOMETPUYECKUMUN KOHTPOSBHBIMM LabnoHamMu nonyyarT HaMHOro BonbLue MNOMNbITOK HEMAapHOro CPaBHEHWSA
W cornacHo [6] nocTuraeTcst MeHbLUAA HEOMNPEAEneHHOCTb NPY B3aUMHON 3aBUCHMMOCTM NOMNLITOK. Takum obpazom, kpome
OnepaTyBHOIO UCMLITAHUA CrieAyeT OrpaHUYUTL AaHHbIE €AWHCTBEHHOM NONBLITKOW MCTbITYEMOro cybbekTa, 4Tobbl BbINON-
HWUTb AONYLLUEHWE O HE3ABUCUMbIX OAMHAKOBO pacnpeieneHHbIX pedynstatax NonbIToK.

B.1.2 Mpaeuno Tpuauartu

B npaeune TpuaLaTtu yTBEpHKOAAETCH, YTO AN TOro, 4To6bl ¢ AoBepuTernbHol BepoaTHocTslo 90 % ncTuHHas Bepo-
ATHOCTb OLWMOKK Haxogunack B AManazoHe +30 % OT yCTaHOBNEHHOW BEPOSATHOCTM OLNOKA, OOMKHO BbITh 3apernctpu-
poBaHo He meHee 30 owmbok (cMm. [15]). Hanpumep, ecnu nonyyeHsl 30 ownbok noxHoro HecosnageHus npu 3000 He-
3aBUCUMbIX MOMbLITKAX MapHOr0 CPaBHEHWUS, MOXHO C JOBEPUTENbLHON BeposaTHOCTLI0 90 % yTBepaarbh, YTO UCTUHHASA
BEPOATHOCTL OLWMOKKM HaxoauTcA B gnanaszoHe ot 0,7 % go 1,3 %. MNMpaewno cnenyeT HENOCPEACTBEHHO M3 BUHOMUHATbL-
HOro pacnpegerneHns Npy He3aBUCKHMBIX MOMBITKAX, M €ro MOXHO MPUMEHSTE C YHETOM OXMAAEMbIX IKCNyaTauMOHHBLIX
XapaKkTepPUCTUK NS BLINONHEHUSA OLEHKHN.

Mpumep — Tpebyembie 3KkcryamayuoHHbIe xapakmepucmuku: BIIHC — 1 % u BJIC — 0,1 %. B coomeem-
cmeuu ¢ npasunom mpudyamu Heobxodumo, Ymobbl 6biU ebinonHeHb! 3000 NoONLIMOK NapHO20 CpagHeHUs
u 30 000 nonbImok HenapHo20 cpaeHeHus. Cnedyem yyumsigams, 4Ymo npu ydoenemeopeHuu mpeboeaHuro o
HezasucuMOCmuU MonbLIMOK CpasHeHUss HeobxodumMo, Ymobkl @ ucnbIMmaHusax NPUHANU yyacmue 60 000 ucnbi-
myembix cybbekmos. AnbmepHamuga — Halimu KOMAPOMUCC fymeM roemopHO20 UCNoNb308aHUsl ME@HLIUe20
qJucna ucnsimyemMbix cy6bekmos, Ho 3mo npusedem K nomepe cmamucmu4eckoll 3Ha4uMocmu.

MpumeyaHue — lMpaeuno saenseTcs 06WMM ONA pasHblX OOBEPUTENbHBIX WMHTepBanoB. Hanpumep, 4Ttobbl
6biTe Ha 90 % yBepeHHBIM B TOM, YTO UCTUHHAA BEPOATHOCTE OWKMBKKM HaxoguTca B AnanasoHe +10 % ycTaHOBNeHHOro
3Ha4eHud, Heobxoaumo, 4YTobbl ObiNo BhIABNEHO He MeHee 260 ownbok. YTobbl GbiTb Ha 90 % YBEpEeHHbIM B TOM, YTO
UCTUHHAs BEPOATHOCTb OWWBKM HaxoguTcs B auanasoHe +50 % Habriogaemoro 3HadeHus, Heobxoaumo, 4Tobbl Bbino
BblABNEeHO He MeHee 11 owmnbok.

B.1.3 Yucno cpaBHeHun ansa o6ecrneyeHna TpebyemMon BeposATHOCTH OWMKGKN

B.1.3.1 Yucno craTMCTMYECKM HEe3aBMCUMbIX CpaBHeHUW, HeobxoauMMblx Ansa obecneyeHus Tpebyemon BepoAT-
HOCTK OLUMBKK, MOoKa3aHo Ha pucyHke B.1. Hanpumep, HMKakoe YMCro NOXHbLIX COBNAAEeHUA Npy N He3aBUCUMbIX Henap-
HbIX CpaBHEHWAX HEe MOXeT obecneynTb Tpebyemylo BEpPOATHOCTL OWKMBKK NOXHOro coBnageHus 3/n ¢ JOBEPUTENbHON
BEPOATHOCTLIO 95 %™, B TO Bpemsa Kak 30 ownbok obecnevveaoT Tpebyemyto BepoATHOCTL 41/n.

* 30ecb u danee OosepumernbHas eepossmHocme onpedeneHa kKak 100 %-HbilU ypoBeHb 3Ha4YuMoOcmUu, m. e.
doeepumeribHas eepossmHocms 95 % coomeemcmeayem ypogHio 3Hadumocmu 5 %.

** WcnpasneHa owubka opuauHana. B coomeemcmeuu ¢ npasunom mpex mpebyemas 8epossimHOCcMb OwubKu
noxHozo coomeemcmeus 3/n ¢ dosepumensHol seposmHocmbeio 95 % moxem 6bimb obecnevyeHa npu Hynesou
Habrodaemoll owubke NOXHO20 cognadeHus.
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Habniogaemas BEpOATHCCTb OLKGKM NPW N HE3aBMCUMbIX CPaBHEHMAX

PucyHok B.1 — OBnacTu, onpegensemble ¢ OBEPUTENBHON BEPOATHOCTEIO 95 %, ANs NpUHATUA (MNU OTKNOHEHWUSA)
TpebyeMon BEPOATHOCTW OWKBKK NMPWY 1N HE33BUCHMMbIX CPaBHEHUAX

MpumeyaHune — [uarpamma, npuBedeHHas Ha pucyHke B.1, obecneynBaeT KOppekTHoe NpubnuxeHue, ecrv
Tpebyeman BepoAaTHOCTL OLWMBKK He Bonee 1 %.

B.1.3.2 Y106kl rapaHTUpOBaTL CTATUCTUYECKYIO HE3AaBUCMMOCTb, UCMbITYEMbIE CyBbeKThI, NpedocTasnaowme 6uo-
MeTpudeckne npobbl u BUOMETPUYECKME KOHTPOMbHLIE WabnoHbl NpU KaKa0M NONbITKE HEMAPHOIO CPaBHEHWUS, JOIMKHbI
ObITb pasnUYHbIMK W CITYYaNHO M3BMEeYeHHbIMW U3 LieneBoi Bbibopkn. daHHbIR noaxoa HeadheKkTUBeH 13-3a H12Kux BIIC,
Tak Kak ans n HeaaBUCUMBIX cpaBHeHUN TpebyeTca 2n nobpoBonbLUeB.

B.1.3.3 [JonyckaeTcs UCMonb30BaTe ansTepHaTUBHLIA METOA NepeKpecTHOro cpaBHeHWs, HO daHHbIM MeToq He ra-
paHTUPYET CTaTUCTUHECKYID He3aBucuMocTb. C n cyBbekTamu NnepekpecTHOe CpaBHEHWUE MOMNbITOK UMM BUOMETPUYECKNX
KOHTPOMNbHbIX LWabnoHOB AN KaXKaoW (HeynopaaoYeHHON) Napbl MOXET MMETb HU3KYHO cTeneHb Koppenauui. Koppenauun
B npegenax n(n — 1)/2 noneIToK NOXHbBIX COBMNaAeHUA YMEHbLAT AOBEPUTENBHYIO BEPOATHOCTL ANs obecnevyeHuna Tpe-
Byemoro ypoeHs BIIC no cpaBHEHWUIO C TEM Xe YMCNOM He3aBUCHMMbIX CPaBHEHWIA.

B.2 OQucnepcna akcnnyaTauMOHHbLIX XapaKTepUCTUK Kak PYHKUMA 06bema UCNbITAHUNA

Mo mepe yBenuyeHna obbema UCMbITaHWIA OUCNEPCUs OLEHOK YMEeHbLUaeTes, HO MaclwTabHbIn KoadhdULMEHT 3a-
BUCWT OT UCTOMHMKA Bapuauum.

Ecnu Bce ucneiTyemble CyObEKTEI COBEPLLAKOT HECKOMBKO MOMbLITOK MapHOro CPaBHEHWA, TO AUCNepcus Habnaae-
Mo BITHC copepMT KOMNOHeHThI, 00ycnoBneHHble:

- BAapUaLnen NcnbiTyemMblx CyObEKTOB, OTHECEHHOW K UX YUCTY;

- OCTATOYHOW Bapyauueld NonbITOK NapHOro CPaBHEHWS, OTHECEHHON K UX YMCTy.

Ecnu ucneityemble cybbekTbl COBEPLUAIOT HECKOMNBKO MOMBbITOK U MOMNLITKM HEMApHOT0 CPaBHEHWS BbIMOMHEHLI B
pexVMe OTNOXEHHOTO 3a4aHWs NyTEM NEPEKPECTHOTO CPABHEHWS OaHHLIX NOMbITOK C BUOMETPUYECKUMU KOHTPOMBHBLIMUA
wabnoHamMu oT pasnuyHoro Habopa ucnbiTyemMblx Cyb6bLeKToB, TO gucnepcusa Habnogaemon BJIC cogepXMT KOMMNOHEHTHI,
0BycrnoBneHHbIEe:

- BApUaLmven NCnbiTyemblX CyObEKTOB, OTHECEHHOW K UX YUCTY;

- BAapuauven UMUTUpyeMbIX BMOMETPUYECKMX KOHTPOMBHLIX LWABMNOHORB, OTHECEHHOW K MX YMCTY;

- BAapUauven nonbIToK (OTNMYaETCA OT paccYMTaHHON Bapyauuy UCNbITYeMbIX CyObEKTOB), OTHECEHHOWN K UX YMCTy;

- OCTaTOMHOI Bapuauneid Npon3BeAEeHHbIX NOMbITOK HEMAPHOTO CPABHEHWSA, OTHECEHHOM K MX YMCTY.

[MpumeyaHue — JooanHrToH v gp. (cMm. [2]) Nnokasanu CyLecTBOBaHUE «KO3MOB», «ATHAT» U «BOMKOB» B DKMO-
METpUYECKUX cucTemax. «Koanbi» — UCMbITyeMble CyBBLeKThl, MMetoLmMe nepcoHanetHyo BMTHC 3HauyuTensHo Bhille, Y4em
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opyrue npegcrtaBUTeENn Bbl60p|{|/|; «ArHATa» — UCNbITYEMbIE CyﬁbeKTbl, YbU 6MOMeTpM'~IECKMe KOHTPOIbHbIE LabnoHsl
MMEKT HeNpPONoOpUMOHanNbHY OOMK NOXHbIX COBMaAeHWn, a «BONKU» — WcneiTyemble CyﬁbeKTbl, YbU 6HOMET[JVNGCKMB
06p83Ll,b| Yyalle noKasbiBatkoT NTOXHbIE COBMNageHuA. 310 nogpasymeBaeTt, 4To AnA BITHC komnoHeHT ancnepcnun ans ne-
NbITyeMbIX CyGBEKTOB OTNM4aeTCA OT HyNA; OANnA NOXHOro coBnageHna KOMNOHEeHThl OANA UCNbITyeMbIX Cyﬁ'beKTOB n ana
6I/!OMETPW~IBCKI/IX KOHTPOIbHbIX wabnoHoB OTNNYaKTCH OT Hyn4A.

B.3 OueHka Ancnepcun aKkcnnyatTaulMoOHHbIX XapaKTepUCTHUK

B.3.1 O6wume nonoxeHus

B paHHom nopgpasgene npueeaeHbl (popMyrnbl U METOAb! OLEHKM OWUCMEPCUM IKCMNYaTaLUOHHBIX XapaKTepUCTHK.
[uncnepcus — crtatucTudeckad Mepa MOrpeLlHOCTH, KOTOPYH OOMYCKaeTCs UCMONb30BaTh MPU OLEHKE OOBEPUTENbHBIX
UHTEpBanoe 1 Ap. MNpumeHeHWe AaHHbIX POpPMYn 3aBUCWT OT CrieayrLwWwmX NpeanonoXeHUin OTHOCUTENEHO pacnpenene-
HWA OWNDOK CpaBHEHUS:

a) MCMbITYeMas rpynna ABnsAeTCA penpe3eHTaTUBHON MO OTHOLUEHWMIO K LeNeBor BeIbopke. 3TO cnpaBeanneo B TOM
cnyyae, ecnu, HanpuMep, UcnbiTyemMble cybbekTbl BoiGpaHbl Cny4anHo n3 Lienesow BeiBopky;

b) noneITkKM paznu4HbIX NCNBITYEMBIX CYOBEKTOB ABNAIOTCA HE3ABUCUMbBIMK. 3TO HE BCerga BeinonHumo. Noesege-
HME UCMBLITYEMbIX CYOBLEKTOB 3@aBMCWT OT TOTO, YTO OHW BUOAT, YTO AenatT apyrve. Koppenauum Mexay UcnbiTyeMbiMu
cybbekTamu DyOyT HE3HAYMTENMLHBIMK MO CPABHEHWKD C KOppPenauusaMy B Npedenax paga nonbiToK OOHWUM UCMbITYeMbIM
cybbekTom;

C) MOMbITKA HE 38BUCAT OT NOPOroB. B MHOM cny4yae oLeHKn BEpPOATHOCTEN OLIMBOK MOryT OblTe CMELLEHbI, UCKI0-
YeHWe COCTaBMsAET NOpor, UCNoMb3yeMblid Ans cbopa OMOMETPUYECKUX AaHHbIX;

d) BepoATHOCTU OLLUMOOK BApbUPYIOTCA BHYTPU BbIOOPKW. PasaninyHble UCNbITyeMble CYyObeKTbl MOTYT MMETL paznvy-
Hble MHauBMAyaneHsle BIIHC, 1 pasnuyHblie napbl UCNLITYEMbIX CyBLEKTOR MOryT UMETL Pa3nMYHbIE UHOMBUAYANbBHLIE
BITHC;

e) yvcno HabnwaaeMeix OWKMOOK ABNAeTca AocTaTodHo BonblwmmM. Mpu oTcyTeTBUM HabnwogaeMblX owunbok npu
BbIMMCIIEHWMM MO (hOpMynamM Nory4atoT HyNeBYH AMCNEPCUIO, W B 3TOM cry4ae npyumMeHatoT npasuno Tpex. M. LLokepc w
ap. (cm. [16]) uccnepyoT YCnoBeWs, Npy KOTOPbIX MpUMeEHAEMbIE MeTOAbI, NOA0OHLIE NpeaCcTaBNEHHBIM B HACTOALEM NpuU-
noxeHuw, byayT obecneymBaTb COOTBETCTBYIOLLME MHTEPBATbI MOKPLITUA.

B.3.2 Oucnepcua Habnogaemou BJIHC

B.3.2.1 BJIHC — eguHcTBEHHAA NOMbLITKA UCMBITYEMBIX CYOHEKTOB

Ecnu kaxablin ucneiTyeMell CyBbekT coBepLUaeT eqUHCTBEHHYIO NONbITKY, To Habnogaemyw BIHC P BbMUCHAIOT
no cpopmyne

iai' (B.1)

i=1

p=

S|=

a oueHKy gucnepcun Habnrogaemon BITHC \7(,6) BbIYMCNAKT Mo hopmyne

sias P (1-p)
V(p) = —, (B.2)
n-1
rae N — YUCNOo 3aperncTpUpPOBaHHLIX UCMbITYEMLIX CYyGLEKTOR;
a; — “NCNO NOXHbIX HECOBMaAeHUI Ans i-ro NCNbITyeMoro cybbekTa.

MpumedyaHus

1 BeiBoa dpopmynel (B.2) onvcaH B Hay4HOW NuTepaType no cTatucTuke (Hanpumep, cMm. [17]).

2 [aHHble hopMynbl HenpaBUMbHO MCMOMBL3YHT B TeX Cly4asx, Korga UCnbiTyeMble cyObekTbl COBepLUaoT He-
CKOMBKO NonbIToK. B oblwem cnyyae He AonyckaeTcs 3aMEHATE YMCNO UCTBITYEMBIX CYGBEKTOB HA 11 YUACIO MOMNbITOK.

3 HaHHble hopmMynbl MPUMEHSIOT ANA onpeaeneHns OLEHOK AUCNEePCUiA oTkasa cbopa AaHHbIX U oTka3a BromeTpu-
YeCKOW perncTpauum B criyyae OOHOW MOMBITKA UCMbITYEeMbIX CyOLEKTOoB.

B.3.2.2 BJIHC — HecKonbKo NonbITOK UCMBITYEMbIX CYOBEKTOB
Ecnu kaablit MCbITYEMBIi CyBBLEKT COBEPLLAET OAMHAKOBOE YMCIIO MOMLITOK, COOTBETCTBYIOLME OLEHKM P 1 V(p)
BbIYUCNAKT NO cnegytowmm chopmynam (cm. [17]):

1 n
ey L (8.3)

i=1

V(e =y Za, -5, ®4)

m

rae n — 4YUcno 3aperncCTpupoBaHHbIX UCNBITYEMBIX Cyﬁ'bEI{TOB;
m — YUCNO NONBITOK, COBEPLUEHHbLIX KaXObIM UCNBITYEMbIM Cyﬁ'bEKTOM;
a; — YMCNOo NOXHbIX HecoBnageHnni ans i-ro MCNbITyeEMOro Cy6'bBKTa.
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MpumeyvyaHuns

1 Ecnv m =1, To ana oueHky npumeHaloT gopmynel (B.1) n (B.2).

2 ®opmynel (B.3) 1 (B.4) npumeHsIOT ANga onpedeneHus oLeHoK aMcnepcuin otkasza cbopa OaHHbIX B cnyyae He-
CKOMBKMX NOMNLITOK UCMBITYEMbIX CYOBLEKTOB.

B.3.2.3 BJIHC — HepaBHO4YMUCNEHHbIE NOMbITKA UCMLITYEMbIX CyOHLEKTOB

Uucno nonbIToK ucnbiTyemoro cybbekta MoxeT BapbupoBaTecs. HekoTopele cybbekTsl MOMyT HE BbIMOMHUTL Tpe-
Bbyemoe yumcrno noneitok. OTkasbl cbopa AaHHLIX TAKKE MOTYT CTaTbk NPUYUHON TOMO, YTO MOMbLITKM HE ByayT yYTeHbI Npu
Buiducnenun BITHC. Ecnn otcyTcTByeT Koppensuvs Mexay YUCNOM CAENaHHbIX MOMbBITOK U YMCIOM YAA4HBIX MOMBITOK, TO

COOTBETCTBYHOLLME OLeHk P U V(P) BbiuncnsioT no crieayrowmm opmynam:

n
24
i=1

p=L1— (B.5)
2m;
i1
2 onx ~2xn 2
o Za,- —2pZa,m,+p Zm,-
V(p): i=1 i=1 - i=1 1 (B.6)

n

n-1
|2

rge n — YWUCNo 3aperncTpnpoBaHHbIX NCNbITYEMbIX Cy6'beKTOB;
M — YWUCNO NOoNbITOK, COBEPLUEHHbIX i-m nCnelTyemMbiM Cyﬁ'bEKTOM;
a; — YMCNO NOXHbIX HecoBnageHuin ans i-ro ncnblTyeMoro Cyﬁ'beKTa.

MpumeyvyaHuns

1 OanHas oueHka gaucnepcuu no [17] — ato npubnkeHne, npeacTaBneHHoe B yaobHo ang npuMeHeHus dopMe.

2 [Npw paBHOM YMCnE NONLITOK M; BbIYUCNEHWE OLEHOK NPoBOAAT no chopmynam (B.3) u (B.4).

3 Ecnu yactoTa MCnonb30BaHWA UCMbITyeMbIX CyOBEKTOB KOppenupyeT C YWCMOM yAa4yHbIX MOMbLITOK (Hanpumep,
OTCEsIHHBIE UCTMbITYeMble CyOBbeKTbl MOryT COBEPLUWTL OOMOMHUTENBHBIE MNOMBLITKM AN GUOMETPUYECKOro pacno3HaBaHus
WK, NONb3ysiCbk cUCTEMON Bornee 4acTo, MOryT NPUBECTY K 3aBbllLEHHbIM OLEHKaM 3KCMyaTalWoHHbIX XapakTepucTuK B
CBA3U ¢ apPeKTOM NpuUBLIKaHWUS), To opmynsl (B.5) 1 (B.6) He NpUMEHSIOT, Tak Kak pe3ynsraT UCNbITaHui ByaeT 3aBuceTb
OT ManoR rpynnkel YacTo BCTPEYAIOLMXCH, HO HETUMMYHBIX UCMLITYEMbIX CyOLEKTOB.

B.3.3 Oucnepcua Habnogaemoun BIIC
Ecnu npoeegeH nonHelil Habop NepekpecTHbIX cpaBHeHWW, To Habntogaemyto BITC 1 oueHKy gucnepcun Habnio-

faemoit BNIC V(g) BbuucnaoT no cnegyowmm hopmynam COOTBETCTBEHHO:

& 1 S
= (n-1) ;‘Eb' (B.7)
~ i 1 fl 2 4 ~2
V(gq)r» —> (¢, +0d;}) ——-q°, B.8
() mz-nz-(n—ﬂzfg{( ) n ( )

rae N — YWUCMOo UCMBITYEMBIX CYBHLEKTOB (U 3aperncTpUpPoBaHHLIX BUOMETPUYECKMX KOHTPOMBHLIX LWAaBnoHoB);
m — 4yucno BUomMeTpUYecKkUx 06pasLoB KaXaoro UCbITYeMOro cybbekTa;
b; — uncno BuomMeTpuyecknx 06pasLoB i-ro UCMBITYEMOro cybbekTa, NOXHO COBNaAaoWmMx ¢ BMOMETPUYECKUM KOH-
TPOMbHBIM WabnoHoM j-ro ucneityemoro cybwekra (b; = 0);
C;, — YMCINO NOXHbLIX COBNAAEHUA ¢ BUOMETPUYECKUM KOHTPOMBHBIM LABAOHOM /-ro UCNbITYeMOoro cyGbekTa, Belumnc-
naemoe no chopmyne

n
¢ = 2 bji (B.9)
=
d; — YXUCNO NOXHbBIX COBI'Ia,EtEHMFI anda -ro ncnbiTyemoro Cy6'be|{Ta, BbiHMCAeMoe no q)OpMyﬂe
dj = 2°bj- (B.10)
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®opmynbl ans Bonee obuero metoda, He Tpebykowero TO4HO m BUomMeTpudecknx obpasLoB ANA Kaxgoro UChbl-
Tyemoro cyGbekTa 1 AoNyCKaloLWwero HekBagpaTUdHbIe MaTpuLbl Yicna GUOMETPUYECKMX KOHTPOMBHLIX WabnoHoB 1 Guo-
meTpudecknx npob, npuesenexsl B [18] [(4.1)—(4.12)].

B.4 OueHka AoBepuUTENLHLIX UHTEPBanoB

B.4.1 Obwue nonoxeHus

B.4.1.1 B cooTBeTCTBMM C LEHTpanbHON NpegensHon Teopemon (cm. [17]) npy gocTatovHo OonbLWOM KonrvyecTse
NonNbITOK HabnogaeMble BEPOATHOCTH OLLMBOK OOMKHbBI MOAYUMHATLCA HOPManbHOMY 3aKOHY pacnpegeneHus. Ecnu snave-
HWA BeposTHoCTen owmnbok Gnuskn k 0 %, a gucnepcrs He ogMHAKOBa Mo BeIBopKe, TO OCTAETCH HEKOTOPas acuMMETPUSA
[0 Tex Mop, NoKa YMCIo UCMbITYeMbIX CyObeKTOB He CTaHeT A0CTaToYHO BonbLUMM.

B.4.1.2 CornacHo gonyuieHuio 0 HopMmaneHoM pacnpegenenun rpaduubl 100(1 — o) % goBepuTensHOro MHTEpPBana
ana Habriogaemblx BEPOATHOCTEN OWWMBKKY BEMUCNAKT Nno dpopmMyne

p+z-(1-al2)V(p), (B.11)

roe z(x) — KBaHTUNW CTaHOAPTHOrO HOPManbHOro pacnpefeneHuns, T. €. Nnowanb o4 KPUBOW NNOTHOCTU BEPOSATHOCTH
CTaHOapTHOMo HOPManbHOro pacnpefeneHnsl ¢ cepeanHoN B HyNe 1 gucnepcueil, paBHON eanHULE, B MHTEP-
Bane oT —x A0 z(x) paeHa x. Aina 95 %-Horo foBepuTensHOro nHTepeana sHadvenue z(0,975) = 1,96;

o — BEPOATHOCTb TOro, 410 ,EI,OBepI/ITeJ'IbeiF] MHTEepBal He CoAepXXUT MCTUHHOIO 3Ha4YeHUA BEPOATHOCTU oMbk,

p — wabniogaemas BepOATHOCTb OLUMBKK;
V(p) — oLeHKa JUCTepcul BEPOATHOCTH OLLIMBKH.

B.4.1.3 Kak npasuno, npu npumMmeHeHun copmynel (B.11) noBepuTenbHbId MHTEpBan BKNK4aeT B ceba oTpuua-
TeNbHbIE 3HAaYeHMsa HabniogaemMon BepOATHOCTM OWNBKKM, HO OTPULATENBHBIX 3HAYEHWA BEPOATHOCTEN OWNBOK BbiTh He
MOXET. 3TO NPOMCXOQWT BCNEACTBME OTKNOHEHNS OT HOpManbHOro pacnpejeneHns Habniogaemol BepoATHOCTH OLLIMBKN.
B Takux cnyyasx gnsa onpegeneHns AOBEPUTENbHBIX MHTEPBANOB CrieayeT UCNONbL30BaTek HENapaMeTpuyeckne MetTodbl,
HanpuMep caMoHacTpoRKy (cm. [19]—[21]).

B.4.2 CamoHacTpauBarwLWMecsa OLueHKU QUCNepcumn U 4OBepUTeNbHbIX MHTepBanoB

B.4.2.1 Ecnn BbuomeTpuyeckas cucteMma obecrneymBaeT caMmoHacTpamBaroLLyoCsa OLUEHKY, TO 3TO yCTpaHseT Heobxo-
AVMOCTb enaTh NPesnonoXeHns OTHOCUTENEHO pacnpeaenerus HabniogaeMbix BEpOATHOCTEN OLUNMGOK M 3aBUCMMOCTEN
Mexay noneiTkamu. PacnpegeneHns 1 3aBUCMMOCTM cucTemMa onpedensieT Mo MMeLWMMca AaHHbIM. [py BbINOMHEHWUN
BbIBOPKM C 3aMeHO NepBoHaYanbHbIX AaHHBIX MOXET ObiTh CO34aH caMmoHacTpavBawwminca buomeTpuyecknia obpased,
Mo KOTOPOMY MPOBOLAT onpedeneHvwe BepoATHOCTM OWMBKK. [Npr BonblUOM YMcne Takux caMoHacTpauBarLLMxcs G1o-
mMeTpuyeckmx obpasuos MOXeT BbiTb NOMyYeHO SMNUPUYECKOE pacrnpefeneHvne, NCNonb3yeMoe ANns onpefeneHnsa [o-
BEepPUTENbHbIX MHTEPBANOB, OLEHKN HeonpedeneHHOCTU U T. 4.

B.4.2.2 Ytobel nponnniocTpupoBaTh NpoLECe, NPeanonoXum, 4to Heobxoamnmo oueHuTe BIIC, ncnonb3aya nonHeIn
Habop NepekpecTHbIX CPaBHEHWIN C N UCMbITYEMbIMK CybbeKkTamu, Kaxabli U3 KOTOPbIX COBEpLUaEeT Mo /1 NOMbITOK, KOTO-
pele ByayT cpaBHMBaTLCA co BcemMu (1 — 1) HecoBCcTBEHHBIMU BUOMETPUYECKUMM KOHTPOMBHLIMK LWabnoHamu. 3HauyeHne
X (a, v, f) obo3Ha4aeT pe3ynbTaT CONOCTaBNEHNs NOMBITKK @ UCMNBITYEMOro cybbekTa v ¢ BMOMETPUYECKUM KOHTPOMBHBIM
wabnoHom f. Habop aaHHbIX X Anga oueHku BINC BkniovaeT B cebs peaynsrathl Bcex mn (N — 1) nepeKkpecTHbIX CpaBHEHUI
X={x(a, v, t)[ ie{l,...n},je{l,....n=1}a e {1,..., m}}. Kaxagplii camoHacTpanBarowmninca BruomeTpuyeckuin obpasel
JornkeH OblTb NOCTPOEH € NOMOLLbLIO Habopa AaHHbIX X METOQOM, KOTOPLIM MOBTOPSET CTPYKTYPY U 3aBMCMMOCTbL NepBO-
HadanbHbIX 4aHHbIX. TOT METOZ 3aKMo4aeTcs B Cneayowem:

a) Bblbopka n UcneITyeMblx cy®bekToB ¢ 3aMmeHon: v(1), ..., v(n) (BbiBopKa ¢ 3aMeHOW 03Ha4aeT, YTo Cnvcok BydeT
cogepaTtb bonee 4em ogHO NosABNEHWEe O4HOrO U TOro XKe AnemMeHTa);

b) ansa kaxpgoro v(f) BruomeTpudeckoro obpasLa ¢ 3aMeHon (N — 1) HecoBCTBEHHBLIX BUOMETPUHECKUX KOHTPOMbHbIX
wabnoHos: (i, 1), ..., {(i, n —1);

c) Ans kaxpgoro v(i) bBuomeTpuyeckoro obpasua ¢ 3aMeHOW M MOMbITOK, BbIMOSTHEHHbLIX UCMBLITYEMbIM CYyObEeKToOM:
a(i, 1), ..., a(i, m);

d) camoHacTpamBatowmica GBuoMeTpuyecknini obpaseu;

Y={ V(i) ti, ) ai, k)| ie{1,...n} je{1,...n=1}ae{1,., m.

CoapaeTcss MHOXECTBO CaMOHacTpanBalLWUXcs BuomeTpuyecknx o6pasuoB, 1 AN Ka4oro M3 HUX onpesensioT
BINC. PacnpegeneHue 3HavyeHunin camoHacTpoikn ans BI1C ucnonbayT Ana annpokcuMauun Habnogaemon BIIC.

B.4.2.3 o camoHacTpavBalowmmMca 3HaveHuam onpegensaoT rpaHunubl 100(1 — o) % goBepyTensHOro MHTEpBana:
BblBMpatoT Takue 3HaveHus L (HmkHWIA npegen) u U (BepxHWi npeden), YTo o/2 caMOoHacTpauBatoLWMXCA 3HadeHn byoet
MmeHbLle L, a a/2 camoHacTpauBawLwmxces 3HadeHud — bonbwe U. [ina onpegenexns rpadul, 95 %-Horo AoBepuTensHoro
WHTepBana cregyer ucnons3oBats He MeHee 1000 camoHacTpauBatoLmxca 0bpasyos, a ona 99 %-Horo 4OBEPUTENBHOMO
uHTepBana — He meHee 5000 camoHacTpanBarLWmMxca obpasLoB.
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B.4.3 Pa3bueHune Ha NOOMHOXeCTBA
B.4.3.1 JaHHbid meToq Ona onpegeneHnsa rpaHuy QoBeEpUTENbHOrO MHTepBana ownbok no HabnogaemMsiM BEpoAT-
HOCTSIM OLUMBOK 3akniyaeTca B pa3bueHun cobpaHHbIX AaHHbIX UCMBITAHUIA Ha HEMepecekaloLMeca NoAMHOXKECTBA UC-
NbITyemblX cy6beKToB U B NocTpoeHuu rpadmka KOO ona Kaxaoro nogMHoXecTea. Hanpumep, B NpOTOKOMe UCMbITaHUA
(cm. [10]) oaHHBIA METOA NPUMEHEH ANA onpeaeneHns 3rnMncoB oWwnbKK.
B.4.3.2 OcHoBHOW METOA OnpeneneHnsa annMncoB OWKWBKK 3aknYaeTcs B Ceaywem:
a) cobpaTb pesynkrathl 3KCMyaTalUMOHHBIX UCMBITAHWIA, MPY KOTOPLIX UCMbITAHbI N1 UCMbITYEMbIX CYyOBEKTOB;
b) paspenutb LeneByr BeIBOpKY Ha M (Hanpumep, m = 10) HenepecekarLWKUXCA MOAMHOXECTB pasMepoM n/m;
¢) nocTpouTh rpacduk KOO gnsa kaxaoro nogMHOXeCTBa;
d) ycrtaHoBWUTE nopor t:
1) Bbl4mcnuTe x; = (BIIC,, BITHC)) npwu faHHOM nopore Ans Bcex MHOXeCTB i =1, ..., m,
2) BbIMMCIUTL BLIDOPOYHOE CpeHee 3Ha4veHue X 1 BbIDOPOYHYIO KoBapuauuio S no cnegyowmmM chopmMynam:

.
x=E§x,-, (B.12)
1 & . _
S=——3((%-%) (-9 8.13)

3) BbMMCNIUTE COBCTBEHHLIE BEKTOPLI M CODCTBEHHLIE 3HAYEHUA S,

4) UeHTp aNnWnNca B X, OPUEHTaLNS oceil 3anaeTcs coBCTBEHHLIMM BEKTOPaMK S, a ANWHLI Nonyoceii nponop-
LMOHanNbHLI KBagpPaTHOMY KOPHIO U3 COOTBETCTBYHOLLMX COBCTBEHHBIX BEKTOPOB, KOHCTAHTa MPONOpLMOHars-
HOCTW paBHa KBagpaTHOMY KOPHIO U3 KpUTepus Xu-KBagpaT Ans ueneBoro ypoeHA H6e3onacHocT (Npy ABYX
cTeneHsx cBoboabl), AeneHHoMyY Ha m,

5) cornacHo gonyLeHuo 0 HopManbHOM pacnpegeneHum annunc owmbok obecnevnBaeT JOBEPUTENBHYIO rpa-
Huuy ang BIC v BJTHC (BbluucneHHbIX ANg Bcel LieneBoi BeIGOpKK) Npu nopore f;

€) MOBTOPWTL Onepaumu, ykazaHHble B nepedncneHunsx a)—d), npy apyriux noporax f.

MpumeyaHunme — AHaNOrMYHYH NpoUedypy OOMYCKaeTCsl MCMoMb30BaTh AN OMOMETPUYECKUX CMCTEM WOEH-
TudbmKauumn nytem pasdbreHns NnonckoBoro MHoxecTea. [na oueHku HeonpepeneHHocT B BIM HenapHoe nowckoBoe
MHOXecTBO pasbuealoT Ha M HenepecekawLwmxes MHoXecTB. [ing oueHku goctoeepHocTu B BIITMK pasbusaioT napHoe
MOWCKOBOE MHOXECTBO.
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MpunoxeHune C
(cnpaBo4yHoe)

daKTopbl, BAUAKOLWMKE HA AKCnnyaTauyMoHHLbIe XapaKTepUCcTUKH 6HOMETPH‘-IQCKHX CHUCTEM

C.1 O6wmue nonoxeHns

B HacToswweM npunoxeHun npuBeaeHo onvcaHne ocobeHHOCTEN NonbL30BaTeNs M (PakTOPOB OKPY:KaloLWwen cpeqpl,
BNMSIOWMX HA IKCNNyaTaluMOHHble XapakTepucTuky BuomeTpuyeckux cucteM. JaHHele hakTopel cnegyeT KOHTPonMpo-
BaTb W/Mnn hukcmposaTtb B npouecce cbopa AaHHbIX.

Mpw cocTaeneHWK NnaHa UcnbelTaHWA ANA Kaxaoro daktopa onpedenstoT:

a) HacTpolikn BUOMETPUYECKON CUCTEMBI, HEOBX0AUMBIE ANA MUHUMW3ALMW BMUSHUA (MNN BLIACHEHWA BNUAHWUA)
Kakoro-nwbo dhakTopa Ha 3KCnnyaTauMoHHbIE XapakTepucTukk BuomeTpuyeckux cuctem. HacTpolkm MoryT cogepxatb
TpeboBaHua, Hanpumep TpeboBaHWsa K TOMY, YTOBbI NOrpellHOCTE Bbina NOCTOAHHOWM UMK CNy4YarlHON NpY BCEX MOMbITKaX,
a BNusiHWe gaHHoro haktopa bbInNo pacnpeaeneHo paBHOMEPHO CPeau UCNbITYeMblX CYOBbeKTOB 1 NOMbITOK;

b) chakTopebl, KOTOpbIE HeOBA3aTENBLHO KOHTPONMPOBAaTL. Hanpumep, Npu cUeHapHOM WCMbITAHUKW Kakon-nubo dhak-
TOp MOXET OKasblBaTb TaKoe e BO3OeWCTBUME Ha DMOMETPUYECKYHD CMCTEMY, Kak M NpW ee LEenesoM npuMmeHeHuu. B
OpYruUx cryvyasx npegBapuTenbHble UCMbITaHUS MOTyT NoKas3aTb, YTO BO3AeCTBME KOHKPETHbLIX ()aKTOPOB ABMAETCA MU-
HUManbHbLIM ANA JaHHOW CUCTEMBbI;

C) vHopMauMIo, KOTOPYH cnegyeT 3anvcblBaTb NPW UCMbITAHUW ANSA ONpeaeneHns:

1) 3HauuMMocCTu (MNKM He3HaYMMOCTU) NBoro Bo3AencTByLero dhakTopa;
2) ocobbIx crny4aes, Npy KOTOPbIX BO3AEWCTRYIOWME DaKTOpsl MOMYT BHOCUTE CUCTEMaTUYECKYHO OLIMBKY B pe-
3yneTaThbl.

Ecnwv npobnema cBazaHa ¢ onozHaBaHMEM NMOAMHOXKECTBA UCNbITYEMBIX CYEBEKTOB, TO CNeayeT CPaBHUTL BEPOAT-
HOCTW OLIMBOK AaHHbIX OS5 3TOr0 NMOAMHOMXECTBA MO OTHOLUEHWMIO K OCTanbHbIM UCNbITYEMbIM CyObeKTam.

Takas KoHTponkHasa Tabnuua B COOTBETCTBMM C HACTOSALWMM NPUMOXKEHWEM, Codepxallas pacCMOTPEHHbIE U Mpo-
aHanuaupoBaHHble hakTopbl, MOXET BbITb BKMIOYEHA B MPOTOKOM UCALITAHUS.

BosgencTeytowme dhaktopbl BAUSIOT B OCHOBHOM TOMbKO Ha NOAMHOXecTBa BuoMeTpuyecknx MmogansHocTen. Ha-
npUMep, 3MEHEHWEe OCBELLEHUS BNWAET TONbKO Ha BMoMeTpuYeckne cucTeMsl, paboTarwme B ONTUHECKOM AnanasoHe
ONWH BONH (Hanpumep, Takue, KOTopble perncTpupytoT naobpaxeHns nuua, otnedartka naneua, cetdatku, POl wnm co-
CY[OB), @ aKyCcTU4Yeckne NoMexu BIUAIOT Ha CUCTEMbI, OCHOBaHHbIE Ha 3ByKe (Hanpumep, BruomeTpuyeckas BepudmKaums
auvkTopa). Hekotopele BuomeTpudeckne cucteMbl 06ecneynBatoT KOHTPOMNb AaHHbIX hakTopoB. Takke MOryT ObiTh BbIAB-
neHel Apyrie hakTopbl OKpYy>aroLLein cpedsl U BO3OenNCcTBUS Ha BUoMeTprYeckne CUCTEMBI.

BrnvaHue gaHHbIX (hakTOpoB MOXKET CHU3UTL KadecTBo BuomeTpuyeckoro obpasua, npy aTtoM yeenudusaetcs BOP,
BOCL vnun BINMTHC. Kpome Toro, B criyyae 3allyMIIeHHbIX M HeKavyeCTBEeHHbIX M300paxeHnid 1 curHanoe eoapacTtaet BJ1C.

C.2 Cnucok chaktopoB

C.2.1 Oemorpacpuyeckue cpakropbl

Oemorpadmyeckre cakTopbl BKNOYaLOT B ceba:

a) BO3pacT UcnbITyeMoro cybbekta. [letn (xapaktepuaytolmecs BbICTPeIM POCTOM) U NOXKUNLIE NHAKU (Y KOTOPbIX
BGuomMeTpUYECKUE XapaKkTEPUCTMKA MOTYT AONTO BOCCTaHaBNUMBATLCSH NOCHEe NOBPEXOEHWUS ) UMEIOT TEHAEHUMIO K Gonblue-
MY KONWYeCTBY NOXHbIX HECOBNaAeHWI 1 0TKa30B cbopa AaHHbIX, YEM B CPegHEM MO BbIOOPKE;

b) aTHMuyeckoe npoucxoxgeHwe, Non 1 pog 3aHATUMA UchbiTyemoro cybbekta. KauecTBo BuomeTpuyeckon xapak-
TEPUCTWKN (ONS KOHKPETHON BMOMETPUYECKON CUCTEMBI) MOXKET 3aBMCETh OT 3THUYECKOrO MPOMCXOXOEHWS, Nona 1 poaa
3aHATWIA McnbITyeMoro cybbekTa. BuomeTpuyeckasd cuctema, HaCTPOEHHAsA Ha onpefeneHHYIo LeneByto BbIDOPKY, MOXeT
paboTaTb Xxyxe, ecnv Byaet Mcnonb3osBaHa ¢ APYrMM 3THUHECKUM UMK NOMOBbLIM COCTaBOM BbIBOPKKM CyOBbEKTOB.

C.2.2 ®akTopbl NpUMeHeHUs!

®akTopbl NPUMEHEHUS BKMNOYaIOT B cebs:

a) epeMs mexagy OMOMETPUYECKOW perncTpaumend u BuomMmeTpuyeckon Bepudukaumen. CtapeHue Buometpuye-
ckoro wabnoHa, T. e. u3MeHeHve B BUOMETPUYECKON XapakTEPUCTUKE UCMBITYEMOro cybbekta u MeTofe npedbsaBneHus,
OydeT NpoMCXoAuTb B NEPUOL BPEMEHN MeX4y CO3faHWeM perucTpupyemMoro BUoMeTpU4ecKoro KOHTPOobHOro WwabnoHa
1 NonbITko BuomeTprdeckol BepudmnkaumMm unm buometpudeckon naeHTudukauun. [ina HekoTopbix MogansHOCTEN IKC-
NryaTauWoHHbIE XapaKTepUCTUKK, onpegenseMble B Te4eHUe KOPOTKOro MPOMeXyTka BpeMeHW nocne 6MomMeTpuyeckomn
pernctpauuM, Korga BHELHOCTE WCMbITYyeMoro cybbekTa v ero noBefeHue U3MEeHWNUCh He3HaduTensHo, ByayT nydile
NOMNy4eHHbIX Yepe3 HECKOMbKO Heaemnb U MecsLEB;

b) Bpems cyTok. [NoBedeHne 1 uanonornieckne 0CobeHHOCTN UCTBITYEMOro CybbekTa MOryT M3MeHATLCS B Teve-
HWE CYTOK;

C) OCBeOOMMEeHHOCTb UCMbITyeMoro cyobekTa. Korga ucnbeityemble cybbekTbl Ha4MHaKT NOHWMaTEL paboTy Buome-
TPUYECKOW CUCTEMBI, OHW CTAHOBATCHA GoMnee NOArOTOBMEHHBIMU K TOMY, YTOBEI CAMOCTOATENBHO NPUHUMATL NPaBUMNbLHOE
NONoXeHWe, a Takke MOryT CaMOCTOATENBHO PELUNTbL MHOMME M3 BO3MOXHbIX Npobrnem, BO3HMKaLWmMX npyu Guometpuye-
CKOW BepudmnKauuu;

d) moTtmBauua ucneityemoro cybwekta. McneiTyeMble cybbekTol ByayT 4encTBOBATE NO-pa3HOMY COMMacHo 3Hauu-
MOCTU BMOMETPUYECKOW TpaH3aKLuu.
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C.2.3 AHaTomuyecKkne M Buonornyeckue haktopbl, CBA3aHHbIE C UCNLITYEMbIM CYyOBHLEeKTOM
AHaTtomuyeckue u Bronorndeckue hakTopbl, CBA3aHHLIE C UCMbITYEMbIM CyOLEeKTOM, BKoYatT B cebs:
a) Bopoay w ycbl (OKa3biBaloT BNUSAHME HA BMOMETPUYECKME CMCTEMbI MOEHTMUKAUUK Mo n3obpaxeHno nuua);
b) obnkiceHue;
C) WHBanuAHOCTL, 3aboneraHmne UnNn HegoMoraHme, HarnpyuMep:
1) amnyTauns (HEBO3MOXHO MCNOMNL30BaTe BUOMETPUYECKNE CUCTEMBI MOEHTUMKAUMM N0 N300paKeHNIO PyKK
unu nansua),
apTpuT (TpyOoHO MCnonb3oBatb BUMOMETpUMYECKME CUCTEMBI MAEHTUMKALMM MO W30OPaXKEHUK PYKM UMK
naneua),
cnenoTa (HeBO3MOXHO UCMNOMB30BaTh BUOMeTpUYeckue cucTeMbl MaeHTUhUKaLumm nNo nsobpaxeHunio POI unu
ceTyaTku, Ans apyrmx BUOMETPUYECKMX CUCTEM CINENOTA BIUSAET HA PacnonMKEHWEe UCMLITYEMOro cybbekTa),
NOAKOXHBbIE KDOBOU3NUAHUA (BPEMEHHO BIUSIOT HA U300paXkeHWs nNuLa Unu pyku),
NpocTyada UNu NapuHrMTel (BpeMeHHO BAMAIOT Ha ronoc),
KOCTBINK (MOryT BbI3BaTb 3aTPyAHEHUE C YCTONYMBOCTBIO),
Onyxonb (BpeEMEHHO BMUAET Ha M30BPaKeHNs nuua unu pyku),
) MHBanuaHble Kpecna (AN niogen B MHBanuaHbIX kpecnax DMoMeTpuyeckasd cucteMa MOXET ObITb pacnono-
YeHa Ha Hernoaxoasler BeicoTe),
9) M3aMeHeHWe COCTOAHWA 340POBbSA (MOXET NPOUCXOAUTL BhicTpee, YeM HopMarnbHble 3(hdeKThl CTapeHns);
d) pecHuUbl (ANWHHBIE PECHMLEBI MOTYT YMEHBLLWWTE BuaMMocTs POI);
€) ANUHHBIE HOTU (BMMSAIOT HA PacnoNoXeHUE pyKu U nansua);
f) cocTosHKWe nofylleykn nansua, HanpuMep:
1) vHTepBanbl mexay rpebHaMmn koK 1 ux rmybuHa,
2) cyxoi, noTpecKaBLUMACA MW BNaXHbIA nanedw;
g) pocT (0Y4eHb BLICOKME UMM OYEHb HW3KME MO UNU HAXOAALIMECA B MHBANUAHLIX KPECcnax MOryT UCMbITbIBaThL
3aTpyaHeHWs C NpaBWibHEIM pacnonoxeHneMm);
h) nHTeHcuBHOCTE UBeTa POl
i) UBET KOXM (MOXET BNUSATE HA BOZMOXKHOCTb DMOMETPUYECKOA CUCTEMbI NPAaBUMNBHO ONpPenensTe MeCTOHaxXoXae-
Hve nuua unu POr).
C.2.4 daktopbl, CBA3aHHbIE C NOBEeAEeHUEeM UCNLITYeMOoro cybLekTa
DaKTopbl, CBA3aHHbIE C NMOBEAEHUEM MCMbITYEMOro cybbekTa, BKNoyatT B cebs:
a) AWanekT, akLUeHT M POOHON A3blK (MOTYyT BMUATL Ha BMOMETPUYECKUE CUCTEMBI MOEHTUMUKALMK MO ronocy);
b) BblpaxkeHWe, MHTOHAUWUS U TPOMKOCTb rornoca (BnusalT Ha BuomeTpudeckue cucTeMbl UAEHTUUKaUMM No
ronocy);
C) Bblpa)KeHre nuua;
d) andaBuT A3bika (BMMAET HAa BMOMETPUYECKNE CHUCTEMbBI MAEHTMMWUKALMKA, OCHOBAHHbIE HAa XapaKTepHbIX Npu-
3Hakax nodepka);
€) HenpaBunbHas peyb UK HENpaBuUIbHOE YTeHue dpas (BNUseT Ha BUOMETPUYECKME CUCTEMBI MASHTM(UKaALUN
ro ronocy);
f) aBuMxeHre (Ana HeKoTopbIX BUOMETPUYECKMX CUCTEM Heobxoaumo, YTOoDbLl UCNLITYEMbIA CYOBEKT COXpaHAn He-
MOABWXHOCTL, B TO BPEMS Kak Apyrve cucTemMbl 6onee coOTBETCTBYIOT Ans paboThl ¢ ABMXKYLLMMCS CyDbLEKTOM);
g) nosa v pacnonoXeHue, Hanpumep:
1) pacnonoxeHue neped kamepor, Npodunb, yron,
2) HaKIoH ronoBskl (BNYAET Ha BUOMeTpUYEeCcKMe cucTeMbl MaeHTUdMKaUuK no nuyy u POr),
3) cmeLleHns 1 NoBOPOTHI (BNWAIOT Ha BUOMETpUYEeCcKMe cCUCTEMBbI MOEHTUMMKAUMWM NO OTNeYaTKky nanbua u
pyKu),
4) paccTosiHue [0 KaMmepbl,
5) upeamMepHO BbICOKOE UMW YPE3MEPHO HW3KOE pPacnono)eHne, OTKIOHEHWE BIIEBO UMW BNPABO;
h) npenlwecTeyLlasa 4eATENBHOCTL, HANPUMEP!:
1) ogpiwka (BNUAET Ha BUoMeTpUYeckre CUCTEMBI MOEHTUMKUKALMK NO ronocy),
2) NOTNMBOCTL (BNMAET HA BUOMETPUYECKME CUCTEMBI MAEHTUMMKALMK N0 OTNeYaTKy nansua),
3) nnaeaHWe (CMoOpLMBaHWE NarnbLeB BNUSET HA OMOMETPUYECKUE CUCTEMbI MAOEHTUMWMKALMKM MO OTrnevaTky
nansua);
i) cTpecc, HanpsKeHNe, HACTPOEHWE UMW OTBIIEKAEMOCTb.
C.2.5 ®aKTtopbl, CBA3aHHbIE C BHEWHOCTLH UCNbITYeMOro cybbekra
DaKTopkl, CBA3aHHbIE C BHELUHOCTBIO UCMLITYEMOro cybbekTa, BKMoYakT B ceds:
a) BUHTBI UNK NNacTbIpu (MOTYT U3MEHSITE UMM MACKMPOBATL YacTu PyKUW, NALLE UMW NodyLIEYkM nanbLUes);
b) opexna n obysb:
1) ronoBHble YBOpLI, Cepexki 1 Wapdbl (BNUAIT HA BUOMETPUYECKUE CUCTEMBI MOEHTUMUMKaUKK No n3obpaxe-
HUIO Nyua),
2) pykaBa (BMYAKT Ha BMOMETpUYECKUE CUCTEMbI MOSHTU(MKaUKWK No U300paXKeHUaM pyKn),
3) BbicoTa kabnyka (M3aMeHseT pocT nonb3oBarensd),
4) 6ptokn, 106KkM 1 0ByBL (BNUAKOT HA OMNO3HABaHWE NOXOOKK);
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C) KOHTaKTHble NWH3bI (BMMAOT Ha pacnosHaesaHue POIN);

d) KocmeTuka (BpeMEeHHO M3MeHsieT NUuO);

e) 04YKWM, COMHEeYHbIe OYKM (HacTUYHO CKpbiBatoT nuuo unu POI);

f) McKyccTBEHHbIE HOMTH (U3MEHSAIOT PacnonoXeHWe pyk Ansg BUoMeTpuYecKkMx cucTeM naeHTUdukaumm no nsobpa-
HEHUAM pyKM U nansua);

g) nNpu4ecka u oKpacka BoMnoc (BpeMeHHO M3MEHSIOT N1uo);

h) koneua;

i) TaTympoBKu.

C.2.6 BoagencTByrowme hakTopbl OKPYKaKLWeEN cpedbl

BosgencTeytowmne chakTopbl OKpYKatoLel cpefibl BKMHOYaoT B cebsi:

a) 3agHWi NNaH:

1) uBeT, CTPYKTypa, NWLIHWE N1ua UNu TeHn (BAMSIOT Ha 3KCMyaTalWOHHbIE XapakTepucTUKM BUoMeTpU4ecKkmx
CUCTEM HaxoXaeHWs nuu),

2) nomexu 1 gpyrve ronoca (M3MeHSAIOT 3apernMcTpPMPOBaHHBIA curHan B BUOMETPUYECKMX cucTeEMax naeHTudu-
KauuW no ronocy, BAMAIOT Ha cnocoBHOCTE NOMNb30BaTENS CrbIWATE UHCTPYKUMN);

b) ypoBeHb, HanpaBneHne OCBELEHHOCTN UMW OTPaXKeHUi (BNMAOT Ha BMOMETpUYECKMe CUCTEMBI, B COCTaB KOTO-
PbIX BXOAUT Kamepa);

C) MnorofdHble ycrnoBus:

1) TemnepaTypa W BMaXHOCTb (BMXSIOT HA BNAXHOCTb NOAYLUEYKW Nansua, BUAMMOCTE COCYAOB Ha UHdpakpac-
HbIX M30BpaXeHusx),
2) poxOb W CHer (BNaXHble BONOChI U3MEHSIOT NULO).

C.2.7 ®akTopbl, CBA3aHHbIE C JaTYMKOM M annapaTtypon

dakTopbl, CBA3AHHBIE C 4ATYMKOM W annapaTypou, BKIOYaloT B cebs:

a) OCTaBLUMECH OTNEYATKW, 3arpa3HEHME:

- Ha 0bBEKTVBE Kamepbl,
- nevaTatoLlemM Banuke;

b) dhokycHoe paccTosiHue;

C) KayecTBO AaTyvka (ka4ecTBo MUKpodoHa B cUCTEMAX Nepeaady peyYeBbIX CUTHANOoB U Ka4eCTBO KaMmepbl B cucTe-
mMax hopMUpoBaHUa n3obpaxeHus);

d) u3aMeHeHWs OaTyuKa: U3MEHEHUA MONOKEHUS OATHMKOB (MPU PAa3NUYHbIX MONOXEHWUAX OOHM W Te e AaT4YWKW
moryT paboTtaTe no-pasHomy. Pasnuuuin Byget Gonblue, ecnv NPUMEHSAKT OaTYUKW PasnNuUYHbIX MOAENEeN Unnu TUMOR);

€) W3HOC JaTyuKa;

f) 3ameHa gaTyumka;

g) kaHan nepega4u (MoxeT obaBnsaTe NOMEXW K curHany. XapakTepucTukn KaHana nepegayu mMoryT U3MeHATbCH
Mexay ucneliTaHuamy. Hanpumep, MapLupyT curHana v ceTu, ucnonb3yemMeble ANs pasroBopa no TenedoHy, MoryT name-
HATLCH, M KAYeCTBO CUrHana MoXeT 3aBUCeTb OT KaHana nepegaqu).

C.2.8 dakropbl, cBA3aHHbIe ¢ UHTepdeCOM Nonb3oBaTens

dakTopsbl, CBA3AHHbIE C MHTEPdIENCOM NOMb3oBaTens, BKNo4atoT B cebs:

a) obpaTHylo CBA3b (IKCMNyaTaluMOHHBIE XapaKTepUCTUKM MOTYT 3aBMCETb OT PE3ynbTaToB, MOMy4yaemblx WCrbl-
TyembiMu cybbektamu no obpaTHoW cBA3W. Hanpumep, ucnbiTyemblil CyObekT BUAUT CBOW NpeacTaBMNEHHbIA OTNeYaTok
nanela, 4To gaeT emMy BO3MOXHOCTb M3MeHWTb NonoxeHue nanela ana cbopa buomeTpuyeckoro obpasua Hagnexalero
KayecTea);

b) MHCTpyKUMIO;

c) Habnwopgartena (pasnuyHele cnocobel BUOMETPUYECKON pervcTpauuu, NpuBbikaHWe Habnogatens U HANBUAOY-
aneHble ocobeHHocT HabnogaTtens).

C.3 lMNpumepbl NPOTOKONOB

C.3.1 MNonoxeHne nanbua

HabniogeHve: opmeHTHpbl HA CKaHepPe NOKAa3bLIBaKoT NOMNOXEHWE NanbUes B AONYCTUMbIX ANA anroputMa npegenax.

KoHTponb: He NpoBoAAT.

3annck: He NPUMEHSIOT.

C.3.2 OceelleHHOCTb

HabniogeHvwe: U3BMEHEHMST OCBELLEHHOCTY M3-3a KonebaHui JHEeBHOrO CBETa SBMAKTCA NMpUYMHONA npobnem, Bo3-
HUKaoLWux npn BuoMeTpUYeckor perncTpaumv u BromeTpudeckon BepudrKaLnm.

KoHTponk: ucneiTaHWA cnegyeT NPoBoAWTL B KOMHaTe 6e3 AHEBHOMO OCBELLEHUS C MOCTOSAHHBIM YPOBHEM OCBELLIEH-
HOCTHW.

3anunck: He NPUMEHSIOT.

HabniogeHue: cnyyanHoe ocBelleHWe oTpaxaeTca Ha POI.

KoHTponk: perynupyloT 6nok Ana npefoxpaHeHns AaT4mka oT NOCTOPOHHWX MCTOYHUKOB CBETA.

3anucek: HE NPUMEHSIOT.
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C.3.3 Hanuuue o4ykoB

HabnogeHwe: yctaHoBneHO, 4To GUOMETpUYECKas cucTema naeHTudukauum no naobpaxeHuo nuua X npaktuye-
CKW HecnocoBHa perMcTpyMpoBaTh MOAEe B 04Kax.

KoHTponk: ang vcnelitaHusa BMOMETPUYECKON CUCTEMB! UCMBITYEMbIE CYyDLEKThI A0MKHbI ObITh Bea o4KoB.

3annck: YMCNo Noaen, HOCALLKMX 04K, MOXKET ObITh BKNHOYeHo B BOP.

C.3.4 daKktopbl, CBA3aHHbIE C 3arpsA3HeHNeM Barvka

HabniogeHwe: HakonneHne macen Ha BanuWKe CHWXAET 3JKCMyaTauMOHHbIE XapaKTepWUCTUKM OUOMETPUYECKON
cUCTEeMbl OTMeYaTka nansua.

KoHTponk: perynspHaa o4ncTka cucteMel (rpadnk O4UCTRI).

3annck: 3anncbiBaKT BPEMS NPOBELEHUSA O4YUCTKMA CUCTEMBI.

C.3.5 Knumatudeckue ycnoBus

HabniogeHwe: BnaxHble nanbubl Bbi3bIBAKOT TPYAHOCTM C BMOMETPUYECKON perucTpaunen unnm GuomeTpuyeckoi
BepuduKaumnen.

KoHTponk: He NpoBOAAT, TaK Kak NoroAHkLIE YCMOBUA NPeAnonaralTcs HOpManbHLIMU.

3annck: 3anncbiBaKOT TEMMNEPATYPY OKPY:KaoLLEer cpeabl U BNaKHOCTL BO34yXa BO BPEMS NPOBEAEHWA UCMLITAHNS.
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MpunoxeHune D
(cnpaBo4yHoe)

3KCI’IJ1yaTaLWIOHHbIe XapakKTepuCcTUKK anroputMa npegBapuTtenbHOro OTGDpa

D.1 MNepen ncnbitTaHMeEM BUOMETPUYECKMX CUCTEM WMAEHTUMKAUUKM HeOBXOQUMO OMpenenuTb anropuTMbl, KOTO-
pele ByoyT Mcnonb3oBaHbl ANA NpeasaputensHoro otbopa. Llens gaHHbIX anroputMoB 3aknvaercs B TOM, YTobel pas-
rPaHUYUTb (YMEHbBLUWTB) KONMYECTBO BMOMETPUYECKMX KOHTPONbHbLIX WabnoHoB kaHaMAaToB Ang 6MOMeTprUHecKon noeH-
Tubmkaumn. Ytobbl NpeaBapuTensHO oTobpaTe NOOMHOXECTBO U3 BCel 0asbl JaHHbIX BMOMETPUYECKUX KOHTPOMbHbLIX
WabnoHoB, NPMMEHAT METoAbl NpeaBapUTENnbHOrO OTOOpa C MCMONb30BaHUMEM HEMNPEPBLIBHOW MMM MCKMOYUTENLHON
Knaccugukauum, 1 3aTemM BXOOHOW BMoMeTpuyeckuid obpasel CpaBHUBAIOT C KaxdbiM ODMOMETPUYECKAM KOHTPOMBHBLIM
WwabnoHoM NpeaBapUTENbLHO 0TODPaHHOIO MOAMHOXKECTBA.

D.2 lMNpegeaputensHbiil 0TBOP ABNAETCA BO3MOXHOW CTpaTerMer onTuMMsaun BuIYUCIIMTENLHOW Harpy3ku. B 3a-
BMCMMOCTKU OT XapaKTepWCTUK anropuTMOB, CTENEHWM NMPOHWKHOBEHWS, pa3Mepa perMcTpauuoHHOi 6asbl JaHHbIX U Xa-
pakTepucTuk obopyaoBaHua OTKa3 OT NpenBapuTensHoro oTbopa MOXET okazaTbes bonee adheKkTUBHBIM AN LaHHON
BuomeTpuyeckon cuctemel. Iiobas oueHka gomkHa OblITe NpoOBEOEHA B COOTBETCTBUM C PEKOMEHAALMAMU NOCTaBLLMKA
CUCTEMBI.

D.3 Metopn vcknioveHusa npu knaccudprkauum SBnseTcs o4HUM U3 METOA0B NpeasapuTensHoro otbopa, B KOTOpoM
6a3a gaHHbIX BUOMETPUYECKUX KOHTPOIBHLIX LWABnoHOB 3apaHee pasgeneHa Ha noamHoxecTra. Mocne knaccudukayum
BXOOHOro 6romeTpuyeckoro obpasua u onpefaeneHusa ero NpUHaAnNeXXHOCTU K 0OHOMY 13 NOOMHOXECTB AaHHbIN 0bpasel
CPaBHMBAKT TOMNBKO C 4acTbl0 BMOMETPUYECKNX KOHTPOMbHBIX WaBbnoHoB, NpUHaanexallimx ero nogMHoXecTBy. [pume-
HAIOT Opyrie MeToabl, HanpUMep MeTod NpeasapuTensHoro otbopa Tyuna HenpepbiBHOW Knaccudukauun (cm. [22]—[26]).
Takve meTogbl MoryT pabotaTbe aHanormyHo obbi4HOMY BUOMETPUYECKOMY CPaBHEHMWIO C Mcnonb3oBaHnemM bonee GoicTpo-
ro, Ho MeHee uzbuparensHoro anropuTma.

Mpumep — Ansa anzopumma npedeapumenbHo20 ombopa HeobxoduM npedeapumenbHbii Habop 6uo-
MempuyecKkux KOHMPOJIbLHLIX WabnoHoe. Mpu udenmugukayuu cobuparom npedeapumernbHblii 6uoMempuye-
ckuii obpaszey U ebINOJSIHANM MOUCK Mo npedeapumenbHOMY Habopy KOHMPonkHbIX WwabnoHoe dns onpedesie-
Hus nodMHoXKecmea npedsapumenbHoz2o ombopa.

D.4 TNpouecc npegeaputensHoro otbopa M3 BCEro MHOXKECTBA AaHHbIX OMOMETPUYECKMX KOHTPOMbHBLIX LIabnoHoB
MOXET NPUBECTU K OLLIMBKaM npeaeapuTensHoro otbopa, KoTopblie MPOUCXOAAT, ECNW NPU NPegbABMeHUN BUOMETPUYECKO-
ro obpasua ogHOM 1 TOK e DMOMETPMYECKOW XapaKTepUCTMKN OOHOIO U TOMO XKe MCMbITYeMOoro cybbekTa napHbolii Guome-
TPUYECKUIA KOHTPOMEBHBIA LWABNoH He HaxoOWTCH B NpegBapuTensHO 0ToBpaHHOM NOAMHOXECTBE KaHAWOATOB (B MeToade
WCKMIOYEHUS, HAaNpUMep, 3TO NPOUCXOAWT TOraa, Koraa 3aperncTpyupoBaHHbIA BMOMETPUYECKUIA KOHTPOMNBHBLIW WABNOH K
nocnegyroLwnin BruomeTpuyeckniai obpasel, o4HOW M TOW e BUOMETPUYECKOW XapaKTEPUCTUKA OOHOIO W TOrO e UCMbITye-
MOro cybbeKTa NoMelLleHbl B pa3Hble, HE CBA3aHHbIE MOAMHOXKECTEA).

D.5 3JkcnnyataunoHHbIe XapakTepUCTUKIA anropuTMa NpeaBapuTensHOro oTbopa oTpaXaloT B MPOTOKONe UcnbiTa-
HWA B CeOyroLLMX TEPMUHAX:

a) BEpPOATHOCTL OWWBKM NpeaBapuTensHoro otéopa — fgons NonbITOK 6GUMOMETpUYecko aeHTudmMkauum, korga
BMOMETPUYECKUIA KOHTPOIbHBIA WabnoH, COOTBETCTRYIOLWMA BXOAHOMY BuomeTpuyeckomy obpasly, He HaxoauTca B npea-
BapuUTENbHO 0TOBPaHHOM NMOAMHOXKECTBE BMOMETPUYECKMX KOHTPOMNbHLIX WAaBnoHOB, KOTOpble HEOBXOAUMO CPaBHUTL C
BXOOHBIM BruomMeTpuyeckum 06pasuom, oT 0BLLErD KONMYecTBa NonbITok BUOMETPUYECKON MOEHTURUKaLNN;

b) creneHb NpoHWKHOBEHUSA — Oons 6a3bl AaHHbLIX, B KOTOPOW crneayeT NpoBOAUTL MOWCK (T. . YCPeAHEHHbIW pa3-
Mep NpenBapuTensHO OTOBpaHHbLIX NOAMHOXECTB, OTHECEHHbIA K paamepy Bcel 6a3bl AaHHbIX), yCpeqHEHHas Mo BCEM
nonbITKaMm;

C) BblYMCIUTENBHAA Harpyska BromMeTpuyecKoi naeHTUUKALMK C UCNIONb30BaHNEM NPEBaAPUTENBHOM 0TOopa U
TO, KaK 370 MacluTabupyeTca C YUCNOM 3aperncTpUpoBaHHbIX BUOMETPUYECKNX KOHTPOIbHbIX LWaBnoHOoB.

D.6 bazy gaHHbIX, cobpaHHy ONA UCNBITAHWA B PEXUME OTNOXKEHHOTO 3a4aHWs, MCMONb3YT NPW UCMbITAHUK ANA
onpegeneHna BepoATHOCTY OLWMOOK NPOHUKHOBEHMA 1 NpeaBapuTenbHoro otbopa. Mcneityemeld BuomeTpuyeckuii obpa-
3ey nposepaAoT B 6a3e AaHHbIX 4N1A KaKO0W NOMNbITKA: NPpeaBapUTENbHBLIA 0TOOP NPOBOAAT NO BCEM 3aPErMCTPUPOBAHHLIM
OMOMETPUYECKMM KOHTPOIbHbIM WAaBbMoHaM, UCNOMb3YOLMM Npeniaraemblii anropuTtM; OTMEYakT YMCNOo NpeaBapuTenb-
HO OTOBpaHHbLIX KaHOWAATOB W BbIYWUCIAKT BEPOATHOCTL OLIMOKW NpeaBapuTenbHOro otbopa (Mpy KOTOPbIX MHOXECTBO
npegBapuTENbLHO 0TODPaHHLIX KAaHOMAATOB HE COAEPXKUT MOEHTUMUKATOP UCMLITYEMOro cybbekTa, AenatoLero NonbITky).
BepoATHOCTL ownbKK NpegBapuTensHoro oTbopa onpegensarT Kak YUCno oLWMDoK NpeaBapMTensHOro otbopa, pasgenex-
Hoe Ha obLLUee YNCIO UCMbITYeMbIX BromeTpuyeckmnx obpasuos. CTeneHb NPOHUKHOBEHWA ONPEOENSIOT Kak cpeaHeapud-
MEeTWYeCcKoe NpeaBapuTenbLHO 0TOOPaHHbLIX KaHOWAATOB MO BCEM MUCTIbITYEMbIM DMOMETPUYECKUM 0Bpa3Lam, OTHECEHHBLIM
K YiCNy 3apervcTpupoBaHHbIX BUOMETPUYECKUX KOHTPOMbHBLIX LWabnoHoB.

D.7 Kak npaBuno, anroputm npegeaputensHoro otbopa MMmeet HacTpaveaemble napametpel. B obwem cnydae,
YyeM MeHbLUe cpeaHeapudMeTUYECKOE NpeaBapuTENLHO 0TODpaHHOMo NoOAMHOXeECTBa (Mnu Bonbiue Yucno Yactel basel
[OaHHbIX, YTO MPOUCXOAUT B CITy4ae UCKIMIUYUTENBHOW KnaccuguKaunm), TEM MeHbLUE CTENEHb NMPOHUKHOBEHWS, HO BonbLue
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BEPOATHOCTL OWNBKK NpefBapuTentHoro otbopa. [laHHble KOHKypupylowme akTtopel MOryT BeiTe M3obpaxeHsbl B BUae
rpadmka BepoATHOCTW ownBkn npeasapuTensHoro otbopa B 3aBUCMMOCTU OT CTENEHU MPOHUKHOBEHWA.

D.8 MacwrabupoBaHue BbIMUCMUTENBHON Harpy3ku Ans GuoMeTpudecko naeHTudrKauny no Mepe yesenuyeHus
Konuyectsa BUOMETPUYECKUX KOHTPOMNBHBIX WABNOHOB MOXKET ObIThb SKCTPaAnonMpOoBaHO C MOMOLLBI COOTBETCTBYIOWEN
macwrabupytowen mogenu. KMicnonesyemas mogens mMaclitabupoBaHus gomkHa BeiTe NnpeacTaBneHa B NpOTOKONe Uc-
nblTaHVA BMECTE C pe3ynbratamu.

Mpumepbi

1 B cnyyae uckmodumensHoll knaccughukayuu ebiquciumensHas Hazpy3ka Moxem 6bimb paccyumaHa
credyroujuM o6paszom:

BbryucnumensHasi Hazpyska =N -p-C+c +/,

20e N — 4ucno zapezucmpuposaHHbix 6UOMempuUYecKUX KOHMPObLHLIX WabnoHoe;

p — cmeneHb NMPOHUKHOBEHUSI;

C — eblqyucnumersnbHbIe 3ampambi 00HO20 CPaBHEeHUsT «0OUH K 0OHOMY»;

¢ — ebl4ucnumensHbie 3ampamaei Ha npedsapumensHbli ombéop 6uoMempuyeckol Npobbi;

[ — ebIyucnumenkHbLIe 3ampambki Ha cocmasJsieHue crnucka kaHoudamoe.

2 B cny4ae npumMeHeHUs1 anzopumma npedeapumenibHo2o oméopa ebiHUCIUMeENbHasa Hazpy3Kka Moxem
6bImb paccyumana cnedyrouium o6pasom:
BbryucnumensHas Hazpy3ka=N-p-C+N-c +|,

2de ¢ — ebl4UcCIUMenbHbIe 3ampambl 00HO020 cpasHeHUs1 «00UH K 0GHOMY» 8 anzopumme npedsapumesbHO20
omé6opa (c < C).
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MpunoxeHue E
(cnpaBo4Hoe)

UpeHTUhUKALUOHHBbIE JKCnnyaTauMOHHbIE XapaKTepPUCTUKHK KakK beHI(LIMH pa3mMepa 6a3bl AaHHbLIX

E.1 Kpuebie KOO ans GuomMeTpuMYecKoi cUCTeMbl pacno3HaBaHus nuua B cryvyae GuoMeTpuyeckol naeHTugu-
kaumn n3obpaxxkeHbl Ha pucyHke E.1. Kaxgasa kpusBas COOTBETCTBYET onpeaeneHHomy obbemy Bbibopkn N. 3HaueHwe
BNV B 3HaYMTENbHOIM CTeneHn BoapacTaeT kak 1 — (1 — BMNC)N (ans manbix sHadeHuit BIIC gonycTMo npubnukenue:
N - BINC, T. e. nuHelrHan 3aBucumMocTb oT N). JaHHaa modens npegnonaraet He3aBUCUMOCTb BromeTpudecknx o6pasuos.
MpuBeneHHble kpuble KOO nonyyeHbl aMnMpuyecky, NoaToMy Mofdens sBnsietca npubnuantensHoi. No dpopme npea-
CTaBMEeHHbIX 3aBMCMMOCTEN MOXHO CAENaTh BLIBOA O TPYAHOCTU NpoBeAeHUs BruoMeTpuyeckor naeHTudmukaLmm npyu npu-
eMnemMom hukcpoBaHHoM 3HaqveHun BIIC.

1

0,3 —

0,2 —

BIIOW (N, 1, T)

0,1 —
0,08 —

0,06 —

0,04 —

0,03 —

0,02 —

I I [ I I I I I
3e-04 1e-03 3e-03 1e-02 3e-02 1e-01 3e-01 1e-00

BNMU (N, T)
——— —N=691282; - — N =320 000; —— — N =160 000; —— — N = 48 000; . —N=16 000

PucyHok E.1 — lMpumep kpuBbix KOO, nokasbieatowmin BITOW kak dyHkumio ot BIMA ans 3apernctpMpoBaHHbIX
BblBopok paamepom 16 000, 48 000, 160 000, 320 000 1 691 282
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MpunoxeHue F
(cnpaBo4Hoe)

AnropuTMbl Nony4YyeHUsa AaHHbIX ans rpacdpukos KOO u XCC

F.1 Anroputm nony4eHusa gaHHbix gna rpaduka KOO

F.1.1 Kog MATLAB gns nony4eHuA gaHHbIX ana rpacgpuka KOO

OOwenocTynHele NporpaMmHblie NakeTbl ANA pacdeTa u noctpoedusa rpadgukoB KOO npepoctaBneHsl NIST®
(cm. [27]). MpuBeneHHbIn HXe kog Matlab ocHoBaH Ha npuHaTtom ComputeDet.m ot NIST_DETWare_V2.1.
function [FMR, FNMR, Threshold] = ComputeDet (mated scores, nonmated scores)

OcHoBano Ha ComputeDet.m or NIST DETWare V2.1
ComputeDET paccuMTHERaeT (Habnomaemyno) BJIC m BIHC Ha o©CHOBe HOOKazRaTelNel CXOXeCcTH
IOMNEITOK IIapHOTO ¥ HENapHOTO CPaBHeHMH.

o o oo

oo

o

o3

ﬂJ’[H OaHHOTO KOIa YCTaHOBJIEHO, UYUTO COBIAIeHME MPOMCXOIOUT, KOoT'Da 5 Ppel3yJjibTaT CPaBHEHMHA

a

BHIIE IIOPOI'a, a HEeCOBlIalIeHMEe - KOI'Da pe3ylbTaT % CPABHEHMA PaBEeH MIIM HIMXE IIopoTra

o

num mated = max (size (mated scores));
num nonmated = max(size (nonmated scores));

total = num mated+num nonmated;
scores (l:num mated,l) = mated scores;
scores (l:num mated,2) = 1;
scores (num mated+l:total,l) = nonmated scores;
scores (num mated+l:total,2) = 0;
scores = sortrows (scores);
count mated = cumsum(scores(:,2),1);
count nonmated = num nonmated - ([l:total]’- count mated);
FNMR (1) = 0;
FMR (1) = 1.0;
FNMR (Z:total+l) = count mated aif num mated;
FMR (2:total+l) = count nonmated ./ num nonmated;
Threshold = scores(:,1)
return
F.1.2 Kog Python ana nony4yeHua gaHHbIX Ana rpacpmuka KOO
import numpy as np # install using pip install numpy or conda install numpy

def compute det (true scores, false scores):

Nrr

BriuMcrngeT KpuBYWD KOO nmo IOByM CHMCKaM/MAaCCMEAM pPe3ylbTATOB CPaBHEHMMA.

BxoIHEEe IaHHHE :

true scores (cnmcoxk unm np.ndarray): Maccue, copepXalUi pesyJETATH I[IaPHEX CPaBHEHMN
(anropmTM, OMOMeTpMHecKasd BepuOMKaumMsa, OuoMeTpuUeckas MIeHTMOMKALMA, Pes3yJIbTATH
CPaBHEHWN IJIA HONJIMHHOTO OMOMeTPMYeCKOTO NpelbiaBJIeHM)

false scores (comcok unm np.ndarray): Maccus, comepXalMii pe3ylbTaThH HeNapHHX CPaBHEeHMHA
(anropmTM, OMOMEeTpHMUYecKasa BepuOmwkauusa, OuoMerpudeckKas MWIeHTHUOMKaumsa, pesyJlbTaTH
CpaBHEHMHM NpM NPenbLABISHMM aTaku)

BeIXOIHEIE IAHHEBE :

typel errors (np.ndarray): MaccuB BepOATHOCTelM oumbok l-To poma — BJIC (cpaBHeHME «OIUH
K omHoOMy»), BJI (6muomMeTpuueckasa Bepuduxauma), BIIM (OuMoMeTpHMUeckasa MWISHTHOMKALIMA),
BOKIIA (o0OHapy¥eHKMe aTaky Ha DMOMeTpMYeCcKoe IpedbABRJIeHMEe)

typeZ errors (np.ndarray): Maccus BepoATHOCTeN ommbGok Z2-ro poma — BIIHC (cpaBHeHnMe «OIOMH
k opmHOMy»), BIHI (bmoMerprueckas eepubpukaumsa), BJIOUM (BuoMeTpMUeckad MISHTHOMKALMA) ,
BOKIIEIl (oBbHapyXeHMe aTaKM Ha OMOMeTpUMYecKoe IIpelObABJIeHUES)

thresholds (np.ndarray): COOTBETCTBYKIMMA MaCCHMB NOPOTOE IPMHATKA PELEHMN

\rr

* HauyuoHaneHbill uHcmumym cmaHOapmoe u mexHonoeuti CUA (The National Institute of Standards and
Technology).
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def DETsort (x):

ndx = np.arange (x.shape[0])
ind = np.argsocrt(x[:, 1], kind='mergesort’)
ndx = ndx[ind]
ndx = ndx[::-1]
ind = np.argscrt(x[ndx, 0], kind='mergesort’)
ndx = ndx[ind]
sorted scores = x[ndx, :]
return sorted scores
true scores = np.array(true scores)
false scores = np.array(false scores)
num true = true scores.shape[0]
num false = false scores.shape[0]
total = num true + num false
LypeZ ef¥ors = TipyZeros ( (total + 1))
typel errors = np.zeros((total + 1))
scores = np.zeros((total, 2))
scores|[:num false, 0] = false scores
scores|[:num false, 1] = 0
scores[num false:, 0] = true scores
scores[num false:, 1] =1
scores = _ DETsort (scores)
thresholds = scores[:, 0]
sum_true = np.cumsum(scores[:, 1], axis=0)
sum false = num false - (np.arange(l, total + 1) - sum true)
type2 errors = sum true / num true
typel errors = sum false / num false

return typel errors, typeZ errors, thresholds

F.1.3 Kog R ana nony4eHuA gaHHbIX anAa rpacguka KOO

MpuBegeHHbIe Bhiwe koasl Matlab n Python BosspalwatoTt 3HaveHua BI1C v BITHC ons cTonbkux noporoB 3Ha4YeHWH,
CKOMBKO CYLLECTBYET pe3ynbTaToB CpaBHEHWs. B HeKoTopbiX WCNbITAHWSX, Hanpumep npu MOMHOM NEpPeKpecTHOM
CpaBHEHWNW B PEXUME OTMNOXEHHOIO 3a4aHWS, KOA4 MOXET BO3BPaTUTh YPE3MEPHOE KONMYECTBO AaHHbLIX ANS NOCTPOEHUS
rpacduka. [MpuBedeHHbIM HUXe kod R Mo3BonseT nony4yaTe OaHHble AN 3agaHHOro Habopa NoporoBbIX 3HAYEHWNA.
B npegnaraemom kofe ucnonb3yeTcs aMnvpuyeckas yHkuns pacnpegenenna R ecdf () .

computeDETR <- function(mated scores,nonmated scores,thresholds to plot)
#
# Breumcrnger HaOmonmaewmee BJIC m BJIHC npm 3ajaHHOM Hafope HOPOTOB IOJIA NOCTPOSHMA TIpadmka
# Ina maHHOT'O KOOA YCTAHOBJIEHO, YTO COBNANSHME MNPOMCXOIOMT, KOTIOA PEe3yJIbTaT CPaBHEHMSA
BEIIE IIOPOT'a, a HeCOBIAaNeHMEe — KOI'Id Pe3ylneTaT CPaBHEHMS pPabBeH MM HMXe [opoTra
{

# Ipu HeoOXOIMMOCTM OTCOpTHUpylTe thresholds to plot Tmax, 9T0OH

# nmanuee nna KOO OHIIM NPpMBEOEHH B NOPAIOKE BO3PACTAHMA [IopoTa

thresholds <- sort(thresholds to plot)

cdf nonmated <- ecdf (nonmated scores)
cdf mated <- ecdf (mated scores)

data.frame (Threshold = thresholds,
FMR = 1.0 - cdf nonmated(thresholds),
FNMR = cdf mated(thresholds))

F.2 Anroputm nony4yeHus gaHHbIx ansa rpacpmuka XCC

AnroputMm achdexkTUBHOro nonyveHus AaHHelx Ans rpacguka XCC [paHr R, BUMNK (N, R, 0)] umeeT cneaywowmi BUg,
(MpW NpeanonoXeHWW, YTO KaXKAOMY WCMNbITYEMOMY CyObEeKTy COOTBETCTBYET OOWMH BMOMETPUYECKUI KOHTPOMBHBIN Lwa-
GroH 1 BO3MOXKEH CNyYaW, Korga pesynsraT NapHoro cpaBHEHWs paBeH pesynbTaTy HeMapHOro CpaBHEHNS).

OnpegeneHue paHra GUOMETpUYECKON MOEBHTUMOUKAUMKW ONS KaXKA0W MOMbITKM NapHOro cpaBHeHws (/) npoBoasT
creayowmmM o6pasom:

1) MOMCK pesynsTaTta NapHOro CpaBHEeHWs AN OaHHOW MOMbITKKA S;;

2) nodcyeT KONWYecTBa PesynsTaToB HeMapHOro CpaBHEHUA AN AaHHOW NOMbITKK X;, KoTopble GonbLie, Yem S;;

3) nogcuet Konu4ecTBa PesyrsTaToB HeNapHOro CPaBHEHUA ANA 4aHHOM NOMLITKM ), KOTOPLIE PaBHLI S;;

4) ecnu npu y; = 0, NonbITka UMEET paHr BUOMeTpUYECKO naeHTUMKALMK X; + 1;
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5) ecnu y; > 0, paHr onpegenaeTcsa AWanasoHoM sHadeHuid (x; + 1),..., (x; + y; + 1).

[ns kaxgoro paHra R BelMMCNAIOT BEPOATHOCTE BrUomMeTpudeckon nageHTudmkaumm pardra R cnegyowmm obpasom:

1) BBIMMCASIOT YUCNO NOMLITOK C paHroM R 1 MeHee. MonbITKK, KOTOPbIE UMEKOT AMAanasoH PaHroB, CYMTAKTCA Kak
CyMMa paHroB M3 AvanasoHa, He MpeBbIlanlumx R;

2) peneHwne Ha obLiee YUCMOo NOMbITOK NO3BOMSET NONYYNTh BEPOATHOCTE BUOMETPUYECKON MOEHTUMMKALMKA paH-
ra R, KOTOpyK CTPOAT B 3aBMCMMOCTK OT R Ha rpadmke XCC.

To ecTb ANA UCMBITAHUS Ha 3aMKHYTOM MHOXECTBE C 11 NoMbITKaMW NapHoW BuoMeTpuyeckon naeHTudukaLum:

0 i ,ecnnx; +y; <R
BUMN(N,R,0)=—=3 +(R-x;)/(1+y;), ecinx; <R < x; + y;, (F.1)
Tizo 0 ,eCTM R < x;

r4e X; — YUCMO PesynsTarTos HenapHbLIX CPABHEHWI, 3HAYEHIS KOTOPbIX GonblLue pesynsTarta NapHoro CPpaBHEeHNs;
Y; — YMCIO pe3ynsTatos HeNapHbIX CPABHEHUIA, 3HAYEHNA KOTOPLIX PABHLI PE3YNsTaTy NapHOro CPaBHEHNS,
N — 4Y1Cno TPaH3aKUMI NapHBIX CPaBHEHMWI NpY BUOMETPUYECKON MAeHTUNKALMN HAa 3aMKHYTOM MHOXECTBE;
R — 3HaueHue paHra, oTknageiBaemoe no ocu abeuuce Ha rpadgmke XCC;
N — 4ucno 3aperucTpupoBaHHbIX BUOMETPUYECKNX KOHTPOMbHBIX LWabnoHoB.
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MpunoxeHne G
(cnpaBo4Hoe)

WUHTepnpeTauna rpaduka KOO

Ha pucyHkax G.1—G.4 npuBeneHbl nHTepnpeTtauumn rpacduka KOO.

FOCT P 71414.1—2024

N
BepoaTHOCTE BIHC — 370 CHHOHNM gBEPOSITHO-
ownbikn 2-ra poaa CTW Hegonyckas, a {1 — BITHC) —
BIHC «opuH k op- *BBPOATHOCTH BEPUCDHKALIAND
HOMY»
ANTopuTM A
TNorapwhmudeckan

wkana (WK Wwkana
€ HOpMArkHLIM OT-
KINOHEHWEM } OCK
THNWYHA AnA oTo6-
peKaHus HeGone-
LIMX YKcen

Owwinbrm Tuna I:
COBNAASHUA «OOWH K ofHoMy» — BIIC;
TPaH3aKUMKM <0OWH K ogHoMy= — BNM;
coBnageHus «0guH ko MHorMmM» — BITMA.

Owmbru Thna |1
CoBNageHus «aguH K ogHoMmy» — BITHC;
TPaH3aKUMK «0KH K ogHoMy» — BNHI:
COBNBAGHUA «OOUH KO MHOMMM» — BITOW

[Be TUNMJYHBIE GUOMETPUYECKME CUCTEMBI:
AnropuTM B cucTeMa B Bonee TouHasn, YoM cucTema A
3T0 BUOHO Ne BCeW AnuHe rpaduka KOO

\

Husime sHaveHuA
BJIIHC aocctura-
IOTCA NpU MeHee
WECTKMX NOporax

MpeanouyruTeneH nnockuii rpadgpuk KOO — noxHo-
NOMOXUTENbHaA BEPOATHOCTE MOXeT GbITh yeTa-
HOBJ/IEHa Ha CKOME YIOgHO HWIKWA ypoBsHe Ge3
yaennquvm NOXHOOTPULATENBHBEX pesyanaTus

Anropuma C OTNKYHBIA crydqaid B GuomeT-
PUUM, HO TOMLKO NOGNE TCro, KaK
WpeansHbid cny4ai B GHOMETPUN — HYNEBbIS 4acTb ¥ NapHLIX TPaH3aKLMA Y
ownbrn. Ha npakTtvke Takoro He GbiBaeT OKAHYUBABTCA HayAausH

Husiue sHaveHua BIC
aocTuraTes npu Gonee
WECTKMX Noporax

Moytw ecerpa TpebyeTca norapuMuyeckas
LIKaNa (MMM LWKana ¢ HoPManbHbIM OTKICHS-
HUEM) OGK, T. K. 3Ha4eHuA BI1C HeGonbwve

>

BepoATHoCTL owwmbkn 1-ro popa BNG
€OAIMH K OBHOMY>

PucyHok G.1 — WHTepnpeTtaumsa Ne 1 rpacduka KOO: BepoATHOCTU OLINOOK, XapakTepUcTUKKU U CpaBHEHWUS anropuTMOB
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BepoATHOCTL
ownBrn 2-ro poga
BNHC «oguH K op-
HOMY»

Norapugmuveckan
LWiKana (WM LWkana
€ HOpMarnbHBIM OT-
KINOHEHWUEM) OCK
TUNU4HA QNA oTo6-
paxeHus Habonk-
LUAX q1cen

Huakme aHaueHun
BINHC poctura-
KITCH MPY MEHee
WECTKMX Noporax

BeposTHoCTh
owubu 2-ro poga
BINHC «opuH k og-
HOMY®

Ipatukn KOO nepecedeHus A n
B, yKaseiBaioWMe Ha pasnuuHyo
¢hopMY KPHBbIX HEMNapHOTo pac-
npeaeneHus.

A ToMHES, YeM B, npu BhICOKMX
BNG; e apymx cny4asx B Tou-
Hee, Yam A

HIMCHEHWEM

Mnockme KOO: HeBonblioe usmeHeHue A
B BITHC HanpAmyK: cBA2aHO ¢ GonbLuMM

BBNC

ABNC

-

A
(1)

Husige sHaYeHWs
BJIHC poctura-
HOTCH MNP MeHes
WECTKAX NOPOrax

Cad

Huakue aHaueHun BIIC
AocTHralTCs npu Gonee
HOCTKUX NOpOrax

MouTw ecerga TpebyseTeA norapudmMU4eckan
LIKANa (MK LIKANAa ¢ HOPMANEHbLIM OTKINOHS-
HWeM) OCH, T. K. 3Ha4sHuA BIIC HeBonbluwe

BepoATHOCTE owKEkM 1-ro poga BNC
KOAWH K OOHOMY®

1
_‘_\_Ll‘ﬁ
\

PucyHok G.2 — UntepnpeTtauua Ne 2 rpacuka KOO

J

KOO, koTopoe o6phiBasTcs, YKA3LIBAST HA UCTOLLGHWE
AaHHBX GUOMETpUYSCK oBpasLos, NpU STGM HU
BINMNA, ik BITOW He Hynepas. 3T0 ykaswiBaeT HA TO,
yTo BroMeTpIHecie o5pasLibl M NOGIMHHBLIX MWL, 1
«CAMO3BaHUER» HabNIORaloTCA B KOHLIE AMaNa3oHos

Bee rpadumin KOO npoxo-
OAT vepea Toukmn (1, 0)
{0, 1}, cooTRETCTRYIOWME
nopory 0 u =

T~

. =1
— -
-—

AnA cHeTaM, BbIXOOHBIMKU
AAHHEIMM KOTOPbIX ABN#A-
BTCSl TONBKG KOHeMHoe ps-
weHue, rpadmk KOO npea-
crasnseT cobol 0gHY TOHKy

Crynenvarce KOO BoaHWKaeT Ha KoHLEX
AWanasoHoB pasynbTaToBs, Koraa oLgHKM
BINHC u BIIC gensuoeT HA OCHOBE HEMHOI-
\ YHGNEeHHbLX cpapHeHWit. Mpy aTvx noporax
\ NOrpeLLHGCTL UaMepeHwii GyaeT Gonkue

“+| HAGNO TOYEK ONA CHCTEM G HECKONb-

KOO 6yaeT uMaTL GrpaHHyeHHGE

KAMW HBCTPOMKEMM, HaNPUMEp TONLKO
€ aBLICOKAMMNR, RCPBIHUMMS W HU3-
KMMM HECTPORKEMM GO30MECHOCTH

\

Peskoe noesilwenre KOO ykasbisaeT Ha BO3MOX-
Hble OLWWGBKM MCTMHHOW uHdopMawmn. [sa unu Go-
nee UenbITyeMeiX cyELEKTOB MMBIOT OfIMH U TOT Xe
wneHTUbuKkaTop. CluubKn oBLIYHO YCTPaHAKITER ¢
NOMOLLEH PYHHOA NpoBepIM

(1,0)

Huzkue sHaveHua BNC
aocTuraTes npy Gonee
WECTKWX Noporax

BeposTHocTs olwinbiad 1-ro pona BNC
«OAMH K oHOMY®

PucyHok G.3 — WHTepnpeTtauma Ne 3 rpadmnka KOO: HemaeanbHble UCMbITaHUA, Habopkl AaHHbLIX UMW CUCTEMBI
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A "
BeposTHOCTS BbicokMiA nopor g
oMbk 1-r0 popa —» pegKve JoXHbIe cpabaTkiBaHns
BNOW «oamH ko
kO CHcTeMa HACTPORHA Tak, YTO 3TO NOYTH
1
«BBPOATHOCTS NPo- «cucTemMa otbos»
Maxas
Ownbika KoMNpoMUCea;
ANPOMAXW» NPOTHB
«NOXHBIX TPEBOM®
Huakumii nopor
— YacTbie NoXHbIe cpabaTkiBaHuAa,
ANWHHLIE CNWCKK KAHOWAATOB
4mm K ot6oio cucTeMBI =) K npocMoTpy CnMcKa KaHAMAATOR
Bonbwoi oGbeM novcka uiunu Hebonblwoi obbem noucka Wunu
HeOOCTATOK SKCMNepToB, WWNW AccTynHocTs Gonblioi paGoveit
BbICOKasA CTOMMOCTL TpyAa CUIMbl
b
.
0,0001 0,001 0,01 0,1

BeposatHoeTh olinbiM 2-ro poaa
BIMA «0guH K ogHOMY»
«BEPOATHOCTE NOXHOH TPEROTM®

PucyHok G.4 — WntepnpeTtauua Ne 4 rpacouka KOO: BuomeTtpuyeckas naeHTUMKkauma noxHooTpULaTensHasn
(Npomaxu) NPOTUB NOXKHOMNONOXKUTENLHOW (TPEBOTK)
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Mpunoxenue OA
(cnpaBo4Hoe)

CBefeHUsl 0 COOTBETCTBUM CChLINTOYHOTO MexXrocynapCctBeHHOro ctaHgapTa

MeXayHapogHoOMY CTaHOapTy, UMCNOoNb30OBaHHOMY B Ka4deCTBe CCbINOYHOro
B NTPUMEHEHHOM MeXayHapogHOM CTaHOapTe

Tabnuuya QJA1

O60o3Ha4YeHne CChINOYHOro CreneHb Obo3Ha4eHe 1 HAUMEHOBAHWE CCLINOYHOMO MeX4yHapoaHOro
MEKrocyAapcTBEHHOro cTaHaapTa COOTBETCTBUA cTaHgapTa
MOCT ISO/IEC 2382-37—2016 IDT ISO/IEC 2382-37:2012* «MHopMaUUOHHBIE TEXHOMOTUK.
Cnoeapbk. YacTe 37. Buometpusa»

MpnmeyaHune — B HacToAwel Tabnvue Mcnonb3oBaHo crnegytollee ycrnoBHoe o603HaYeHWe CTEMEHM COOT-
BETCTBMA cTaHdapTa:
- IDT — MOeHTUYHbIN CTaHOapPT.

* 3ameHeH. JeuncteyeT MCO/MBK 2382-37:2022.
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YOK 004.93’1:006.89:006.354 OKC 35.240.15

Knwoyesbie cnoga: VIHCbOpMEiLI,HOHHbIE TEXHOINMOInHK, 6MOMETpI/IFI, 6MOM9TDVI‘-IECK3H M,EIEHTVICPMKBLIMH,

GMOMETDHHECKGH Bepudmkayms JKCNnyataunMoHHble WCNblTaHWUA, 3KCMNyaTauWOHHbIE XapPaKTepUCTUKK,
NMPOTOKON UCMbLITaHWIA, NPUHUAMI, CTPYKTYpPa
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