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MEHEeHUsX K Hacmosuwiemy cmaHlapmy ny6nukyemces e exe200HoM (no cocmosHuUKo Ha 1 iHeaps mekyuje2o
eo0a) uHghopMmayuoHHOM ykaszamene «HayuoHanbHble cmaHOapmbl», a oghuyuanbHbill mekem u3MeHeHull
U ronpaeoK — 8 eXemMecs4YHOM UHhOPMaUUOHHOM yka3amene «HayuoHanbHble cmaHOapmbl». B criyyae
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onybnukoeaHo 8 bnuxaliueM 6bifyCKe EXEeMEeCAYHO20 UHOPMAaUUOHHO20 yKasamensa «HayuoHarbHbie
cmaH@apmbly. Coomeemcmeyiouas uHghopmayus, yeeOoMIeHUe U MeKCcMbl PasMeLyaroncss makxke 6 UH-
¢hopmayuoHHOU cucmeme obueao nomnb3osaHus — Ha oghuyuarnbHoMm catime ®edepanbHo20 azeHmemea no
MEXHUYECKOMY pe2ynuposaHuio U Memponozuu e cemu lhmepHem (www.gost.ru)
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BBeneHue

Hacrosiluit cTaHaapT BXOAMT B KOMMIEKC CTaHAapToOB, yCTaHaBnNuBaoLWmx TpeboBaHus kK pa3paboTtke un
TECTUPOBaHMIO CPEACTB BbICOKOHAAEXHON BMOMETPUYECKOI ayTEHTUDMKaLMN.

[oBepue K cpeacTBam BbICOKOHAAEXHON OMOMETPUYECKON ayTEHTUUKALMN ONPEAEnaeTCs pe3ynksTa-
TaMW UX TECTUPOBaHMS, BbIPAXEHHBIMU B (hOPME rapaHTWii NPOU3BOAUTENS, MOATBEPXKAEHHBIX NPU HEO6X0-
AWMOCTU CePTUMDUKALIMOHHBIMU AOKYMEHTaMU.

Onsa TecTupoBaHuA cpeacts BMOMETPUYECKON ayTeHTudmKauum Heobxogumbl 6asbl GUOMETPUYECKUX
o06pasoB «CBOWY» U «Yyxo0ii», pasMepbl KOTOPbIX AOMMKHbI ObITb 4OCTATOMHLIMU ANS NOATBEPXAEHUS Xapak-
TEPUCTUK TECTUPYEMbIX CPEACTB.

Heobxoaumble Ansi 4OCTOBEPHOIO TECTUpOBaHWUsA pasmepbl 6a3 Guomerpuuyeckux obpaszos «CBOW»
mansl,  hopMupoBaHme Takux 6as nerko ocyLecTsumMo, a ans o6pasos «Hyxoi» Benuku (1012 o6pa3os u
6onbLue). COOTBETCTBEHHO NPOLIECC Co3haHus 6a3 eCTeCTBEHHbIX BuomeTpudeckux obpasos «Yyxoi» aBns-
€TCA KpaiHe AnuUTenbHbIM U TpyaoeMkuM. Cosaartb 6asbl TaKOro pasmepa B KOPOTKUE CPOKU HEBOIMOXHO. B
CBA3U C 3TUM NpPU TECTUPOBAHUW NPUXOAUTCS OrPAHUYUBATLCA yCEUEHHbIMK 6azamn ecTeCcTBEHHbIX 06pa3os
«Myxoii» pasmepamm 103 —105 06pa3zoB, HENOCPEACTBEHHO NOMYYEHHbLIMW C TECTUPYEMOrO CPEACTBA ayTeH-
Tucbukaummn. JononHATb Takne 6asbl NPUXOAUTCH €CTECTBEHHbIMU BUoMeETpuyeckumn obpasamm  «Yyxon»,
paHee Nony4YeHHbIMIU NpU TECTUPOBAHUM CPEACTB ayTeHTUMUKALMM C aHanorMyHbIMn GUOMETPUYECKUMM Npe-
obpasosarensiMu. Kpome TOro, NpUxXoAMTCsl yBENMUMBATL pasmepbl TECTOBONW 6a3bl 3@ CHET NPUMEHEHUA UC-
KYCCTBEHHO CUHTE3UPOBAHHBIX (CUHTETUYECKMX) BUOMETPUYECKUX 06pa3oB.

B HacTosILLeM cTaHaapTe u3noxeHsl TpeboBaHua nNo hopmupoBaHuto 6a3 ecTecTBeHHbIX BuomeTpuye-
ckux 06pa3oB. Bonpockl nepecyeta bBuoMeTpuueckux 06pa3os, NONy4YeHHbIX HA 04HOM GUOMETPUYECKOM npe-
obpa3soBarerne, B JaHHble ApYroro 6UoMeTpuyeckoro npeobpasoBartens B HACTOSILLEM CTaHAAPTE HE paccMa-
TpuBatoTcsl. TakKe He paccMaTpuBaloTCa U BONPOCHI co3aaHna 6a3 CUHTETMYeCKUX BuomeTpudeckux o6pasos.
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HAUMWOHANbHBIN CTAHOAPT POCCUUCKOU SOEAQLEPALMUMN

3awmTa uHdopmMauumn
TEXHUKA 3AWLNTbI MHOOPMALIMA

TpeboBaHusA K hopMUPOBaHULO 6a3 eCTECTBEHHbIX OUMOMETPUYECKUX 00pa3oB, NpeaHa3HAYe€HHbIX
ONA TECTUPOBAHUA CpeACTB BbICOKOHAOEXKHON GuoMeTpuyeckon ayreHTudukaumm

Information protection. Information protection technology. Requirements for creation procedures for bases of natural
biometric images, intended for high-reliability biometric authentication means testing

Hara BBegeHua — 2010—01—01

1 ObnactTb npyMeHeHus

Hacrosiuii cTaHaapt pacnpoCTpaHseTcs Ha cpeacTBa hopMupoBaHusi 6a3 eCrecTrBeHHbIX BuomeTpu-
Yeckux 06pasoB U Ha NPoLECC cosaaHus Takux 6a3 B UHTEpPEecax OLEHKU KaYeCTBa CPEACTB BbICOKOHAEXHON
GrMomeTpuyeckoi ayTeHTudukaumm npu ux ody4yeHum, TeCTMpoOBaHUU n ceptuchmkaLmm Ha COOTBETCTBUE Tpe-
G6oeaHusim MOCT P 52633.

2 HopmaTtuBHbIe CCbINIKU

B HacTosiLeM cTaHaapTe UCMONb30BaHAa CCbINKa Ha CNeayIoLLMiA CTaHaapT:
FOCT P 52633.0 3awmTta nHcopmauun. TexHuka sawmtel nHpopmauyun. TpeboBaHua kK CpeacTsam Bbl-
COKOHaAeXHoW BuomeTpuyeckon ayteHTudpunkaumm

MpuMedaHue —pu NoNIb30BAHUN HACTOALMM CTAHAAPTOM Lienecoo6pasHO NPOBEPUTL AEHCTBUE CCLINIOUHBIX
CTaHAapToB B UH(OPMaLMOHHOM cucTeme o6LLEro Nonb3oBaHA — Ha oduLManbHoM caiite deaepanbHOro areHTcTea No
TEXHUYECKOMY PEryrMpoBaHnio U METPONOMUU B CETU UHTEPHET MAN NO EXErOAHOMY MH(OPMaLMOHHOMY yKasaTenio «Ha-
LMoHarnbHble CTaHgapThi», KOTOPbIA ONyBNUKOBaH NO COCTOSIHUIO Ha 1 AHBaPS TeKyLLLero roga, U no BbINyckaM eXeMecsaq-
HOTO MHPOPMaLMOHHOrO ykasaTensa «HaynoHanbHble CTaHAapTbLI» 3a Tekywmii rod. Ecnu 3ameHeH CCbINOYHLIN CTaHAaPT,
Ha KOTOPbLIA JaHa HefaTUpoBaHHas CCbinka, TO PEKOMEHAYETCA UCNOSb30BaTb AECTBYIOLLYIO BEPCUIO 3TOrO cTaHAapTa
C YYETOM BCEX BHECEHHBIX B AaHHYI0 BEPCUIO 3MEHEHWIA. ECNU 3aMeHeH CCINOYHLIN CTaHAaPT, Ha KOTOpbLIi AaHa AaTu-
poBaHHas cchbifika, TO PEKOMEHAYETCS UCNOMb30BaTh BEPCUIO 3TOMO CTaHAAPTA C YKa3aHHLIM Bhille roAoM yTBEpXKAEHUS
(MpuHsATMRA). ECnu nocre yTBEepXAEHUS HACTOSLLEro CTaHAapTa B CCLINOYHbINA CTaHAApT, Ha KOTOpLIA faHa AaTUpoBaHHas
CCbIfKa, BHECEHO N3MEHeH e, 3aTparuBatoLiee NosnoXeHne, Ha KOTOPoe AaHa CCbINKa, TO 3TO NOSTOXKEHUE PEKOMEHAYETCS
NpUMeHsTL 6e3 yYeTa JaHHOTO N3MEHEHUA. ECnu cebinoudHbIi CTaHAapT oTMeHeH 6e3 3aMeHbl, TO NONOXEeHUe, B KOTOPOM
AaHa ccbinka Ha Hero, PEKOMEHAYETCA NPUMEHATb B YacTu, He 3aTparusatoLleil 3Ty CChIMKY.

3 TepMUHbI 1 onpeaerieHns

B HacTosiem ctaHgapTe npuMeHeHbl cneayowme Tepmudbl no FOCT P 52633.0, a Taioke cnegyiowme
TEPMUHbI C COOTBETCTBYIOLLMMU ONPEAENEHNAMM:

3.1 poHop 6GuomeTpuyeckux obpasoB: Juo, A406POBONLHO yyacTByowee B opmupoaHuu 6asbl
€CTeCTBEHHbIX BOMETpUYecKkux 06pasoB NyTeM NpeaoCTaBNeHNA CBOMX CODCTBEHHbIX OUOMETPUYECKUX 00-
pa3oe ans npeobpasoBaHusa nx B LMAPPOBYIO hopmy.

3.2 3noyMbIWAEeHHUK: JILo, 3aUHTEPECOBAHHOE B NOMy4YE€HUN BO3MOXHOCTU HECAHKLIMOHMPOBAHHOIO
aoctyna K KoHduaeHumMansHom uHdopmaumn, npeacTasnaioWwen NPOMbILLIIEHHYIO U KOMMEPYECKYIO TaiHy,
npeanpuHMMaloLlee NonbITKY TaKOoro 4OCTyNa UK COBEPLLMBLLEE €ro.

M3paHue ocpuumanoHoe
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3.3 ecTecTBeHHbIN 6MOMeTpUYECKUiA oOpa3: Buomerpuueckuii o6pas AoHOPa, NOJyYEHHbIN B BUAae
BbIXOAHbIX BUOMETPUYECKUX JaHHBIX NEPBUYHOIO Npeobpa3oBaTens M NPeACTaBNEHHbI OAHUM UM HECKOMb-
KMUMU NpUMEpaMK.

3.4 cuHTeTHYECKMI GMOoMeTpUuYecKkuin o6pas: Buomerpuueckuin obpas, NONyYEHHbIN NyTeM UMUTaLU-
OHHOTO MOAENUPOBAHUSI €CTECTBEHHbIX BMOMETPUYECKMX 00pa3oB M NPEACTABNEHHbIN OAHUM AN HECKOSb-
KMUMU NPUMEpPaMK.

3.5 6a3a ecTecTBeHHbIX GUOMeTpUYeCcKUX o6pasoB «Yyxoi»: COBOKYNHOCTb €CTECTBEHHbIX OuoMe-
TpUyecknx 06pa3oB, UMUTUPYIOLLMX NpeabsBAAEMble CPEACTBY ayTEHTUMMKALIUK 310YMBILLNIEHHNKOM (3110Y-
MBbILLIEHHUKAMK) cryyaiiHble BuomeTpuueckue o6pasbl Npu peanusaumu ataku noabopa.

3.6 6a3a ectecTBeHHbIX OMOMeTpNYeckux o6pasoe «CBOM»: COBOKYNHOCTb €CTECTBEHHbLIX OuomMe-
TpUUYeCcKMx 06pasoB, COCTOSALLAS U3 HECKONMbKMX NPUMEPOB OAHUX U TeX ke BuomeTpuyeckux obpasos, npea-
Ha3HaYeHHbIX ANs1 0Dy4YeHUs1 UnKu TECTUPOBAHUA cpeacTB BUOMETPUUECKOI ayTeHTudUKaLUK.

3.7 nokasatenb CTaOMIIbHOCTV OMOMETPUYECKOTO NapamMeTpa: XapakTepucTuka i-ro KOHTponupye-
MOro GMOMETPUYECKOro napameTpa, Beluucnsiemas no opmyne

Syyxoi (Vi )
Caon (Vi)
rae oqymﬁ(vi) — CTaHAapTHOE OTKNOHEHUE i-ro GUOMETPUYECKOrO NapamMeTpa MHOXXECTBA 06pa30oB «Uyxoiy;

Gceon(V) — CTaHAAPTHOE OTKNOHEHHE i-f0 GUOMETPUYECKOro napaMeTpa MHOXecTBa 0bpa3oB «CBOi».

3.8 nokasarenb cpeZiHeil CTabUNbLHOCTU NapamMeTPoB GUOMETPUUYECKOro obpasa: Xapakrepucruka
cpeaHei cTabunbHOCTU BCEX MapaMeTpoe GuomeTpudeckoro obpasa, Bbluucnsiemasi no hopmyne:

E®W»=%20WJ @

TA€ N — YUCIO KOHTPONMpyEeMbIX MapaMeTpoB GuomeTpudeckoro obpasa.

3.9 nokasarenb YHUKanNbHOCTU GMOMETPUYECKOro napamerpa: Xapakrepucruka i-ro buomerpuye-
CKOrO napameTpa, OTpaxkaloLas OTIIU4YMe KOHTPONUPYEMOrO napamerpa OT CPeAHECTaTUCTUYECKOrO 3Haude-
HWS 3TOTO NapaMeTpa, XapakTepHOro Ans BCeX Nonb3oBarenen, Bblumcnaemas no opmyne

B |El-ly>|<017| (Vi) ~ Eceon (Vi )‘

u(v;)
Syyxoii (Vi)
rae Eyyyoi(v) — maTematuyeckoe oxuaanue i-ro bBuomMeTpuieckoro napamerTpa MHOXecTsa buomerpudge-
ckux 06pasoB «UYyxomny;
Ecgon(v) — MaTemartndeckoe ox1aaHue j-ro GUOMETPUYECKOro napameTpa MHOXECTBA GUOMETPUYECKUX
obpasos «CBOMY».

3.10 nokasatenb cpegHen YHUKanibHOCTU NapamMeTpoB GUOMETPUYECKOro obpasa: Xapakrepucru-

Ka cpeHel YHUKansHOCTW BCEX napaMeTpos GuomMeTpudeckoro obpasa, sblaucnaeMas no opmyne

E(u(v))= EWW) )

3.11 nokasaTtenb kayecTBa GMOMETPUYECKOro napameTpa: XapakTepucTuka i-ro 6UoOMeTpu4ecKkoro
napametpa, Bbl4ucnsemas no dopmyne

A(vi)= , V)

. 3

b S N

V)= ‘E‘-lyx(oﬁ (vi) = Eceoi (Vi)‘ 5)
S4ysoit (vi)+ o caon (Vi)
3.12 nokasaTenb cpegHero kayectea napaMeTpoB GuomeTpuuyeckoro obpasa: Xapakrepucruka
CpeaHero ka4yecTea Bcex napaMmeTpoB HuoMeTpuyeckoro obpasa, BbluMcnaemMas no opmyne:

E (q(\’i)) =

3.13 nokasaTtenb cpeaHen HOPMUPOBAHHOW MOTPEWHOCTU OTOOPAXKEHNA MAaTEeMAaTUYECKUX OXKU-
OaHun B TeCTOBON 6a3e GMOMeTpHYECKUX 06pa3oB: XapakTepucTuka kayecTBa yCeueHHo TeCTOBO 6asbl

2

™Mo

1l
N

q(vi) ®)

o S N
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6uomeTpuyeckmx 06pasos, oTpaXkaloLas cpegHee 3HaYeHMe HOPMUPOBAHHOTO CMELLEHUSI MaTeMaTUHeCcKux
OXUAAHUW KOHTPONMUPYEMBIX MAPAMETPOB NO OTHOLLEHUIO K MAaTEMAaTMYECKUM OXuaaHusiM B Gonee nonHom
aTanoHHou base:

AEZ%i|ETGCT (Vi)*EQTaHOH (Vi)‘, @
i=1

O3ranon (Vi)

rae Eqger(v) — maremartudeckoe oxuaaHue i-ro napamerpa B YCEYEHHOW TECTOBOI 6aze GMOMETpUUEcKnx
06pa308;
Egranon(v) — Matematnyeckoe oxumaanue i-ro napamerpa B Gonee nonHomn arasioHHon G6ase Guometpu-
yecknx 06pa3os;
Ogranon(V) — CTaHAAPTHOE OTKIOHEHWe j-fo napameTpa B Gonee NOnNHoi ranoHHon 6ase Guomerpuye-
Ckux o6pasos.

3.14 nokasatenb cpefHeil OTHOCUTESNILHOM NOrPeHOCTN CTAHAAPTHOIO OTKIIOHEHUS! B TECTOBOM
6a3e: XapakTepuctuka ka4ecrBa yCeYeHHON TeCcToBon 6asbl GuomeTpuueckux obpasoB, oTpaaioasi no-
rPELUHOCTb BOCMIPOU3BEAEHUS CTAHAAPTHBIX OTKMOHEHUIN KAXA0r0 M3 KOHTPONUPYEMbIX BMOMEeTpuyeckmx na-
pamMeTpoB:

1 2 |°Tecr (Vi)_ O3ranon (Vi )|

n:; C3ranon (Vi)

T€ Orecr(V) — CTAHAAPTHOE OTKMNOHEHME j-r0 GUOMETPUYECKOrO NapaMeTpa B yCEYEHHO TecToBon Gase Guo-
MeTpu4yeckux 06pa3sos.

3.15 nokasaTenb cpegHei NOrpelwHOCTU OTOOpaXeHUs NJIOTHOCTElN pacnpeneneHna 3HavYeHUI
6UOMeTpUYECKMX NapaMeTPOB B TECTOBOM Ga3se: XapaKTepucTuka kayecTBa YCEYEHHOW TecToBOi 6a3bl
BuomeTpuyeckux 06pas3os, OTpaXaloLlas NOrPELLHOCTM BOCNPOM3BEAEHUSI €l0 pacnpeaeneHuii kaxaoro us
KOHTPONMUpyeMbix GUOMETPUYECKNX NapaMeTpPOB:

Ac =

) 8)

4 nmax(v)
Ap= Zz I |p3Tan0H (Vl )_ PTecr (Vi )| dvj, ©
=1 min(v,)
rA€ Pyrapoy — MNOTHOCTL PACMpeAeneHns 3Ha4eHn (HOPMUPOBAHHASA TUCTOTPamMma) i-ro GUOMETPUIECKOTO
napamertpa B 6onee nomnHou aTanoHHOK 6a3e Guomerpuyeckux o6pasos;
Precr(V) — NNOTHOCTL pacnpeaeneHna 3Ha4eHWit (HOPMUPOBAHHAS TMCTOTPaMMa) i-ro GUOMET pu4eckoro
napameTpa B yCe4YeHHOIN TecToBoOM 6a3e GuomeTpuyeckux obpasos.

3.16 kputepun XemmuHra: Mepa CpaBHEHMA OBYX KOAOB OAMHAKOBOW AJINHLI, BblYUCNAEMAA NyTEM
noacyeTa pasnuyaloLLMXcs pa3psaoB CpaBHMBAEMbIX KOAOB.

3.17 nonHas 6a3a ecTeCTBEHHbIX OUOMETPUYECKUX 06pa3oB «Yyxou»: COBOKYNHOCTL GUOMETPU-
yeckunx ob6pasos «Uyxoit», coaepxallas AOCTATOYHOE YMCIIO CIyualHbIX eCTeCTBEHHbIX 06pa3oB (N,
ANS LOCTOBEPHOW OLIEHKM 0XXUAAEMON BEPOATHOCTU OLUMBKM BTOPOro poAa CPeAcTBa BbICOKOHAAEXHON 61o-
METPUYECKOI ayTeHTUUKaLMKU, TECTUPYEMOTO NMPAMbIM NOAGOPOM.

3.18 nokasaresnib HeNONHOTLI 6a3bl ecTeCTBEHHbIX GUomMeTpuyeckux o6pasoB «Yyxoi»: Henpe-
pbIBHAsi BEMUUMHA, NOKa3bIBaKOLLASA CTENEHb HEMOSHOThI UMetoLLelics Ba3bl u3 N ectecTBeHHbIX GuomeTpuye-
CKMx 06pa3oB No CPaBHEHWIO C NONHOI 6a30i n3 Ny, 06pasos, BuiuMcsemMasn no opmyne:

log (V)
log (N I'IonH)
3.19 yceyeHHas TecToBasA 6a3a ecTeCTBEHHbIX GuOMeTpUYecKkUx o6pa3oB «Yyxon»: dparmeHTt
6a3bl €CTECTBEHHbIX BOMETPUYECKMX 06pas3oB «Uy>0iy, OTpaXKaloLLUA C HEKOTOPLIMU NMOTPELLHOCTAMU CTa-
TUCTUYECKNE MOMEHTBI UCXOAHON STanoHHoi Gonee nonHoi 6asbl M MCNonNb3yembli Ans NOCREAYIOLWEro Te-
CTUPOBaHUS CPeACTB BLICOKOHAAEXHONM BMOMETPUYECKOH ayTeHTUdUKaLMK.
3.20 nonHas 6a3a ecTeCTBEHHbIX GUOMeTpUYECKUX 06pa3oB «CBOM»: COBOKYNHOCTb OMOMETpUYe-
ckux o6pasoB «CBoOii», cogepallas ux 40CTaTOMHOE YUCNO AR TECTUPOBAHUSA, U NPUHAANEKALLMX KO BCEM
Krnaccam rokasarenein ctabunbHOCTU, YHUKANbHOCTM U Ka4ecTBa OBMOMETPUYECKMX NapaMeTpoB.

(10).
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4 Ob0o3HavYeHunA

v — 3Ha4YeHne GUOMETPUYECKOro napameTpa;

(V) — CTaHaapTHOEe OTKNOHEeHWe BUOMETPUYECKOro NapaMeTpa;

E(v) — maTtemarnyeckoe oxuaaHue GUOMETPUYECKOro napameTpa;

P, — BepoATHOCTb owmnbku nepsoro poaa (owmbouHoe HenpuaHaHue «CBOEroy);
P, — BEPOATHOCTb OLIMGKM BTOPOro poaa (OLUMGOUHbIA AONYCK «HYKOTO»);

N — uucno o6pasos B 6ase eCTeCTBEHHbIX OBMOMETPUUECKUX 00PasoB.;

D — uaeHTUUKALMOHHbBIN HOMEP AOHOpA BMOMETPUM.

5 O6wume nonoxeHus

5.1 [Ins noBbllLeHUs kavecTea pa3pabaTbiBaeMbix CPEACTB BbICOKOHAAEXHOW BUMOMETPUIECKON ayTeH-
TMuKaLMM HeobxoAUMO NPOBOAUTL MX TECTUpOBaHUE. [inA TECTMPOBAHUA CPEACTB BLICOKOHAAEXHOW 6uo-
METpUYECKOI ayTeHTuduKkaummn Heo6xoanumo copmmposark 6askl BUOMETpU4ECKnX 00pasos, pasmepbl KOTO-
PbiX A0SDKHBI FApAaHTUPOBATh NOATBEPXKAEHUE 3a[JaHHbIX XapaKTePUCTUK TECTUPYEMbBIX CPEACTB.

5.2 Ona cosganusi 6asbl eCTeCTBEHHbIX GMOMeTpudeckux 06pasoB TECTUPYEMBbIX CPEACTB BbICOKO-
HafeXHOW BMOMETPUYECKOI ayTeHTMMDUKALMKM NCMONb3YIOT TEXHOMOMMIO, MOKA3aHHYIO HA PUCYHKE 1.

BuomeTtpuyeckuii o6pa3
Ha ¢p13n4eckom ypoBHe

\ i

Basa ecTecTBeHHbIX BUOMETPUHECKMX MepBuuHbIiA GuoMeTpUIecKuin
obpasos npeobpa3sosarens
=
2
4] 1 1 3
A * s
g _ |
==
Y &5
S g
Knaceudumkatop Brnok npeasapuTensHoii o6paboTku Qs
GuomeTpuUeckux 1 BblUUCTIEHUS] GUOMETPUHECKUX 5 'g' |
obpasoB napameTpoBs g £
ot
5 2 23
] 3
>
(=}
=
L 5
h
Briok-knaccudukarop MpeoGpa3oBaTerns GUoMeTpu4eckux
6GUOMETPUHBCKUX 06pa3oB B KOAb!
obpasos
6 | 3

’ L — - - _JI

Y

PUCyHOK 1 — Bnok-cxeMa (hopMUpoBaHusa Gasbl ecTeCcTBEHHbLIX GUOMETPpUYeCcKiX 06pa3oB TeCTUPYeMOro cpeacTaa
ayTeHTUUKaLMK 1 Knaccudmrkalmum cobupaemelx 06pa3os

5.3 Ha nepsom sTane dopmMupoBaHusi Basbl €CTeCTBEHHbIX BuomeTpudeckux obpasos HEOOXO0AMMO
6uomeTpuyeckuit obpas (onmcaHue GUOMETPUYECKUX XapaKTepPUCTMK) Yenoseka npeobpasosats B LM POBYIO
cdopmy. STy NpoLeaypy OCYLLECTBIAET NEPBUYHBIN BUOMETPUYECKUIT Npeobpasosartens 7.

5.4 Ha BTOpOM aTane umdpoBoi Guometpuyeckunit obpas noasepraeTcsa npeasapuTensHoin obpaboTtke
B COOTBETCTBYHOLLEM Oroke 2 (OCYLLECTBNATCS €ro CrnaxupaHue, MacluTabupoBaHue, BbIYUMCIIEHNE KOHTPO-
nMpyemMbix BUOMETPUYECKUX NapamMeTPOB).

4
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5.5 Ha TpeTbeM sTane BblMMCNEHHbIE ODMOMETpUYECKUE napameTpbl OBuomeTpudeckoro obpasa npeot-
pasylorca B kof ayteHTudukauum npeobpasosarenem 3.

5.6 EcTecTBeHHble GuomeTpuyeckue obpasbl pasmeLLaloTCs B COOTBETCTBYIOLLEN Ba3e 4 nocne ux npe-
obpasoBanus B Umdposylo opmy npeobpasosarenem 1. MNpu atoM, popmupys 6a3y ecrecTBeHHbIX Guome-
Tpuyeckux obpasoB, He0OX0AUMO cAenarb NpeaBapUTENbHBIA BbIBOA O NONHOTE 310N 6a3bl U BO3MOXHOCTH
€€ UCnonb3oBaHusa Ansd nocneaylowero TeCTupoBaHusA.

5.7 Ansa knaccudukaummn eCTeCTBEHHbIX OBUOMETPUUECKkMX 00pa3oB napannenbHo ¢ ux cOopom oCyLLecT-
BIISIOT CTATUCTMYECKYI0 00paboTKy No BCeM BUOMeTpuYeCKUM napamerpam. CtaTucTudeckyto o6paborky ocy-
wectenser 6nok knaccudukaumn Guomerpuyeckux obpasos 5. 3TO NO3BOMNSET yxe Ha atane cbopa ecre-
CTBEHHBbIX BUOMeTpuyeckux 06pa3oB KnaccuuUMpoBaTb UX NO CpeaHeln cTabunbHOCTU [cM. chopmyny (2)],
cpeaHei yHukanbHocTu [cM. chopmyny (4)], cpeaHeMy kadecTBy [cMm. dpopmyny (6)] ux napameTtpos. B cBoio
ouepeb, Takas knaccudukauus nossonsietr o6ecneuntb NONHOTY hopMupyemMoni 6asbl TECTUPOBAHUA CEPTU-
¢uyupyemoro cpeacrsa buomerpudeckon ayteHtuukaymmn 6e3 nanuiHnx 3atpar Ha cbop HeonpaBgaHHO
6onbLumx 6a3 Guomerpuyeckux o6pasos.

5.8 Momumo npoueayp, ONUCaHHLIX B 5.7, CpeACTBOM Knaccudukaumum eCTeCTBEHHbIX BUOMETPUYECKUX
obpa3oB sBnsieTcA HabniogeHne CTaTMCTUK NOSBNEHUSA Pa3NUYHbIX KOAOBLIX COCTOSIHUIA HA BbixoAe 00y4eH-
HOro npeobpasoBarens 3.

Knaccudukaumio ecteCTtBeHHbIX BUoMeTpuyeckux o0pa3oB NO 3HAYEHUIO KpuTepust XeMMUHra OCy-
wecTBnser brnok-knaccudukarop 6.

5.9 3agaueit coBMeCTHOM paboTbl KnaccudukatopoB 5 u 6 sBnsieTca 3kOHOMUS Hanbonee A0POrmMx pe-
CypCOB TECTMPOBAHUSI — BPEMEHU U yCunuii 4oHopoB 6uomerpun. Heobxoaumo cobparb MUHUMasnbHoe (HO
[OCTato4yHoe) Yncno GuomeTpuyecknx o06pa3os «CBoii» U «Yyxoi» Ans 4OCTOBEPHOIO TECTUPOBAHUS.

5.10 Tak kak cobparb nonHyto 6a3y ecreCTBEHHbIX OUOMETPUYECKMX 00pa3oB «YyXK0Nny NpakTUYecKu
HEBO3MOXHO, HemnornHas 6a3a Takux 0b6pa3oB AODKHA AOMNOMNMHATLCA paHee cobpaHHbIMKU 0O6pazamu C aHarno-
MMYHbIX NEPBUYHBIX Npeobpa3soBarteneit bBuomerpun. basbl ecTeCTBEHHbLIX BuoMeTpudYeckux 0O6pas3oB 0aHUX
nepBUYHbIX NpeobpasoBareneii nepecyuTbIBaOTCA B 6a3bl Apyrmx 6ru3kux no Tuny nepeuyHbIX npeobpasosa-
Tenei. Mepecyet 0bpa3oB ogHoro GBuomeTpuyeckoro npeobpasosarens B 06pasbl Apyroro 6UOMETPUUECKOro
npeobpa3soBarens He pacCMaTpUBAETCS B HACTOSILLEM CTaHAapTe.

5.11 Kpome T0ro, 6a3bl €CTECTBEHHbIX OMOMETPUYECKMX 00Pa30B AOMOMNHAIOT UCKYCCTBEHHO CO3A1aHHbI-
MU CUHTETMYECKUMK BuomeTpuyeckuMm obpasamm B LieNsX NOBLILLEHUS 4OCTOBEPHOCTU NOCNEAYIOLLETO Te-
cTupoBaHusi. TpeboBaHus k HopMUPOBaHUIO 6a3 CUHTETUYECKUX 06PA30B HE PACCMATPUBAIOTCA B HACTOSAILLIEM
cTaHgapre.

5.12 Ons BO3MOXHOCTU cbopa 6a3 ecTecTBEHHbIX BuomeTpuyeckux 06pa3os U NocneayoLero 40CTo-
BEPHOr0 TECTUPOBaHWA NPOBEPSIEMOE CPeLCTBO BbICOKOHAAEXHO BUOMETpUIeckon ayTeHTudukauum B pe-
XUME TECTUPOBAHUA AOMKHO UMETH CreuMarnbHbIA OTKPbITbIA MHTEPMERC TeCTMPOBAHUSA, NO3BONAIOLLMIA Ha-
6nopatb U 3aMeLarh:

- laHHbIe Ha BbIxoae BuomeTpuyeckoro npeobpasosarens 1;

- GuomeTpuyeckme napaMmeTpbl Ha Bbixoge 6noka 2;

- AaHHbIE Ha BbIXOAE npeobpasosarens 3.

5.13 Onsa TeCTMpOBaHUs 1 NOATBEPXKAEHNA COOTBETCTBUS (CepTudunKkaummn) cpeacTs BbICOKOHAAEXHON
GMOMETPUYECKOW ayTeHTuduKaumm, BbinonHeHHbix No MTOCT P 52633.0, ans kaXxaoro KOHKPETHOrO NepBuY-
Horo BuomeTpudeckoro npeobpasosatens co3aaeTcs cBOs 6asa ecTecTBEHHbIX BuomeTpudecknx o6pasos,
obnagaroLan goctatovHoin nonHoToi. MonHasa 6asa gomkHa GbiTb cnocobHa COBMECTHO ¢ Basamu apyrux
6nmskux no tTuny Guometpudeckux npeobpasosareneii o6ecnevmBaTb TECTUPOBaHWE BCEro MHoroobpasus
CpeacTB, NCNONb3YKLLMX KOHKPETHBI BuomeTpuieckuii npeobpasoBarternb.

MepBoe TecTMpOBaHWE CpeacTBa C HOBbIM MEPBUYHBIM GUOMETPUYECKUM npeobpasosBaTenem BCeraa
CBA3aHO C HEOBXOAMMOCTbIO CO3ZaBaTh AN HEro HOBYIO Ba3y ero ecTeCTBEHHbIX BUOMETPUYECKNX 06PasoB.
$dopmupoBaHme Takon 6asbl AOMKHO 06ecneynTb BOSMOXHOCTb ByayLlero TeCTUpoBaHUs U cepTudukaumm
ApYrux cpeacte BUOMETPUYECKON ayTeHTUDUKALUKM C aHaNOrMYHbIM NEPBUYHLIM BUOMETPUYECKUM Npeod-
pasoBarenem.

6 Knaccudmkauma 6a3 ecrecTBeHHbIX BUOMETPUUECKUX 0Opa3oB

Basbl ecTeCcTBEHHbIX BOMETpUYECKUX 06Pa30B MOTYT KNaccupuumpoBaTbCs:
- No Tuny GuomeTpudeckoro obpasa 1 TEXHONOMMK ero NpeobpasoBaHus;

- No npusHaky «CBoOM» — «Yyxony;

- N0 00NacTn NPUMEHEHHUs.
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6.1 Knaccudmkauma no Tuny 6uomerpuyeckoro obpasa n TexHonormm ero npeoépasoBaHua

6.1.1 Knaccudukauusa no tuny 6uomeTpuyeckoro obpasa

6.1.1.1 EcTecTBeHHble BuomeTpuyeckme 06pasbl KNAaCCUPULMPYIOTCA MO BAMSAHUIO HA HUX NCUXOMOrK-
Yyeckux cnocobHocTtel (BoNM) NpoBepaeMoro Yenoseka. Boigensorca cratudeckue m auHammyeckue buome-
Tpudeckne obpasbl. Ctatuueckne buomeTpuyeckne obpasbl He 3aBUCAT OT NCUXONOMMYECKUX CMOCOBHOCTEN
npoBepsAeMoro Yenoeeka. AuHamuyeckue GuomeTpuyeckme obpasbl NErko U3MEHSAKTCA B 3aBMCUMOCTU OT
NCUXONOINYECKUX CNOCOBHOCTEN NMPOBEPSIEMOrO YENoBeKa.

6.1.1.2 Cpeacrsa GUOMETpUYECKON ayTeHTUdUKaLmm, BeINOHEHHbIE B cooTBeTcTBUM ¢ FTOCT P 52633.0,
AIBMSAOTCA BbICOKOHAAEXHBIMU NPU UCMNONbL30BAHUM UMW JUHAMUYECKUX E€CTECTBEHHLIX BUOMETPUYECKUX 00-
pa3oB, COXPaHAEMbIX NONb30BaTENeM B TaliHe. BO3MOXHO yCuneHme Takux CpeacTs ayTeHTUduUKaLum cratu-
YECKUMM eCTECTBEHHbLIMU BUOMETPUYECKUMU 0BpasamMmu, KOTOpble TPYAHO COXPaHATL B TAHE U HEBO3MOXHO
U3MEHUTb B Crly4ae UxX KOMNpoMeTaLmu.

6.1.1.3 EcTecTBeHHble cTaTuydeckue GuomeTpuyeckue obpasbl knaccucnumpyiotes no Tuny GuomeTtpu-
yeckoro obpasa. BblaensoTcs cneaytowme TUMbl CTaTuyecknx 6uomMeTpuyecknx o6pasos:

- PUCYHKM KPOBEHOCHBLIX COCYAOB [Ma3HOro AHA;

- PUCYHKM pagy>kHoi 000n04kK rnasa;

- ABYXMEPHbIE M TPEXMEPHBLIE 0TODPAXKEHUSA rEOMETPUN NNLA;

- 0TOBpaXKEHMA rEOMETPUN YLLHBIX PAKOBUH;

- NanUMMsSPHbIE PUCYHKM KOXM NarnbLEB;

- 0TOOpaXKeHMA reOMETPUUN CKNAA0K KOXW NMAAOHU U NANUANAPHLIE PUCYHKU Pa3ANYHBLIX PparmMeHToB
KOXXU NajoHu;

- PUCYHKN KPOBEHOCHBIX COCYA0B, OTODPAXKEHUA FrEOMETPUMN CKNAAOK KOXM ThINIbHOW CTOPOHbI NAZi0HMU;

- 0TOBpaXkeHMA reOMETPUYECKUX COOTHOLLIEHMIA YacTen Tena.

6.1.1.4 EcTecTBEHHbIE AMHaMU4eckue buometpudeckme o6passl no Tuny GuomeTpuyeckoro odpasa noa-
pasaensioTes Ha:

- 06pasbl, BOCNPOM3BEAEHHbBIE PYKOMUCHBIM NOYEPKOM;

- 06pasbl AUHAMUKM KNaBMATYPHOTO MOYEpKa;

- 06pasbl, BOCNPOM3BEAEHHbIE FONOCOM;

- 06pasbl XxapaKkTepPHbIX ABMKEHUI NOXOAKM.

6.1.2 Knaccucdpukaumsa no TexHOnorum npeodpasoBaHusa 6uomeTpuyeckoro obpasa

BruomeTpuyeckue o6passl 0AHOIO TUNA MOTYT ObiTb NONyyYeHbl Npeobpas3oBaTensMm, MOCTPOEHHbIMU HA
pasHbIX PU3MHECKUX MPUHLMNAX, UMEIOLLMX pa3Hoe nose 3axsaTa GuomeTpuyeckoro obpasa, pasHbiil ypOBEHb
LUYMOB, pasHblii ypOBEHb KBAHTOBaHUSA. COOTBETCTBEHHO, ECTECTBEHHbIE BUoMeTpuyeckue oopasbl Knaccu-
ULMPYHOTCS MO TEXHONOMMU UX NPeoBGpa3oBaHKs U XapakTepPUCTUKAM MCMONb30BAHHOIO Npeobpa3oBarens.

6.2 Knaccudukauumsa no npusHaky «CBo» — «yxon»

6.2.1 OOwWwKe nonoxeHus

EctectBeHHble BuoMeTpuyeckue o6pasbl knaccuuuupyioTcs no npusHaky «Csoii» — «Yyxoi». O6-
pasbl «CBOIy OTpaXKaloT CTaTUCTUKY pacnpedeneHuss BuomMeTpu4eckux napameTpos feranbHoro nonbL3oBa-
Tens nNpu ero nonbITkax ayTeHTudpukayun. Obpasbl «Yyxon» OTpaXaloT CTaTMCTUKY pacnpeaenerus uome-
TPUYECKUX NAapaMETPOB 3MOYMbILUNEHHUKOB, MbITAIOLLUXCA HENeranbHo ayTeHTuduuupoBaTbes.

6.2.2 Knaccudgpukauma 6a3 6uomerpuyeckux oopasos «CBoin»

6.2.2.1 ba3sbl ecTecTBEHHbIX BuomeTpuyecknx obpasos «CBON» AendT:

- Ha Ba3bl eCTECTBEHHbIX BUOMETpUYECKUX 06pasoB «CBOWYy, NpeaHasHaYeHHble Ana obyvenuns (nepe-
0byyeHus) cpeacTs BUOMETPUYECKON ayTeHTuduKaLum;

- Ha 0a3sbl eCTECTBEHHbIX BuoMeTpudeckux obpasos «CBOW», NpeaHa3sHa4YeHHblIe ANA TeCTUPOBAHUA
kavectBa o0y4eHus (nepeobyyeHusi) cpeacTs BuomeTpnyeckon ayTeHTudukaLmn.

6.2.2.2 Bbasbl eCTECTBEHHLIX BUOMeTpuyeckux obpasos «CBOWM», NpeaHa3Ha4YeHHble AnA 00y4eHus u
TECTUPOBaHMS, B3aUMO3aMeHsIEMbI, HO He TOXKAeCTBEHHb. Bce obpa3sbl B 6asax 06y4eHUss U TECTUPOBAHUSA
JAOMKHbI BbITb Pa3NUYHBIMU U NOJyYEHbI HE3aBUCUMBIM BBOAOM BUOMETPUYECKUX AAHHBIX.

6.2.2.3 dparMeHTbl ecTecTBEHHbIX GromeTpudeckux obpa3os 6asbl «CBONY KNaccudULIMPYIOT Mo 3Ha-
YeHUsIM MoKasaTensi cpefiHei cTabunbHOCTU MX napaMeTpos E(c(v)), Bblamcnsemoro no dopmyne (2), no-
KasaTtensi cpegHel yHUKanbHOCTM Ux napamMeTpoB — E(u(v)), Beluncnsemoro no cdopmyne (4), u nokasarens
cpenHero Ka4ecTsa ux napameTpoB — E(q(v)), Bbluucnsemoro no opmyne (6).
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6.2.2.4 MNpu knaccucpukaummu no BbILLENEPEYUCNEHHBIM NPU3HaKaM AUHAMMYECKWI AManasoH cpea-
Hen CTabunbHOCTK, CpeAHe YHMKANbHOCTU N CpeaHero kavectsa GuomeTpuyecknx napameTpos o6pasos
«CBoMy pa3bmBaerca Ha Knacchl (MoAAManasoHbl USMEHEHUA 3HAYEHUI) C LUMPUHOM KAXXA0ro Knacca, paBHon
CTaHAapTHOMY OTKMOHEHUWIO HabniogaemMoro pacnpeaeneHua 3HadeHuin ana pasHolx o6pasos. Knaccuduka-
LMa CTPOMTCA TakuMm 06pasom, 4ToObl MUHUMAaNbLHOE 3HAYEHNE cpeaHeln CTabuNbHOCTU, CPEAHEN YHUKarnb-
HOCTU UMK CPeaHEero Ka4yecTsa napameTpos BuomeTpuyeckoro obpasa cosnagano ¢ Nesoi rpaHuLENn HaumMe-
Hee CTabuNbHOro, YHMKanbHOro UK KA4YE€CTBEHHOTO knacca Guomerpuyeckux o6pasos. Mpumepbl rucTorpaMm
pacnpeaeneHus pykonucHbIx buomerpuyeckux ob6pa3oB no knaccam cpegHer ctabunbHOCTU, CPEQHEN YHU-
KanbHOCTU U CPeaHEro Ka4ecTsa BOCNPOU3BEAEHUA UX NapaMeTPOB NpuBEAEHbl B NPUNoxennsax A, b u B.

6.2.3 Knaccudumkauus 6a3 6uomerpuyeckux oopasos «Hyxomn»

6.2.3.1 Knaccudukauus 6a3 6Guometpuueckux o6pasos «Uyxon» B COOTBETCTBUM C KpUTEPUEM XEMMUHTA

6.2.3.1.1 Ba3sbl CTaTUYECKUX U AUHAMUYECKUX €CTECTBEHHbIX BMoMeTpuyecknx obpasos «yxo» dpar-
MEHTUPYIOTCA U KNacCUULMPYIOTCA MO UX BIM30CTU K KOHKPETHOMY 06pa3y «CBOW» U/MNKU KOHKPETHOMY npe-
obpasoBarenio GuomeTpus ko, odyueHHOMY Ha obpase «Caoly». B kauectse mepbl GnM30CTU UCTONL3YIOT
KpuTepuii XemmuHra. BenmuuHy Mepbl Onu3ocTu nony4aloT nyTeM BbIYUCIIEHUA PACCTOSHUS MEXAY KOAOM
obpasa «Csoi» U kogamm 06pasoB «Yyxmey.

6.2.3.1.2 MHOXXECTBO eCTECTBEHHbIX BUOMETPUYECKUX 06pa3oB «Yyxoi» NO KpUTEPUIO XeMMUHra ae-
nATCA Ha knacchbl (NoaanManasoHbl USMEHEHUS1 3HAYEeHUIN) C LUMPUHOW KaXaoro Knacca, paBHOW CTaHAapTHOMY
OTKIOHEHUIO HabmoaaeMoro pacnpeaeneHusa 3HadeHun mepbl 6nm3octu 06pasos  «Uyxoii». Knaccel ecre-
CTBEHHbIX BuoMeTpuyeckux o6pasoB «Yyxoiy pacnonaratotr Takum o6pa3om, 4toObl LIEHTP knacca Haubonee
4YaCTO BCTPEYaIOLLMXCA KOAOB COBMNaAarn ¢ MareMaTUu4eCckuM OXXuZaHUeM Kputepus XeMMuHra.

6.2.3.2 Knaccudmkaumsa 6a3 auHamumueckux Guomerpuueckux obpasoBs «yxoii» B COOTBETCTBUM CO
CTEeNeHbLI0 KOMNPOMETaLUK TallHbl BuomMeTpuyeckoro o6pasa «CBouy

Basbl AMHaMU4eCKMX eCTECTBEHHbIX BMOMETpUYECKnx 06pa3oB «Uyxoi» B COOTBETCTBUU CO CTEMEHLIO
KOMMNpPOMETaLun TaiHbl BuomeTpuyeckoro obpasa «Csoi» AensaTcs:

- Ha 6a3bl AMHAMUYECKMX ECTECTBEHHbLIX OuomeTpuyeckux obpasos «Yyxon», copmupoBaHHbie 6e3
3HaHMA JOHOpaMK TalHOI cocTasnsaoLen buomerpuyeckoro obpasa «Csoix» (6e3 3HaHus napons, 6e3 Kom-
npometauumn 6uometpuyeckoro obpasa «Csoiin»);

- 6a3bl AMHAMUYECKMX eCTECTBEHHbIX BuomeTpuueckux obpasos «Yyxon», chopmMUpoBaHHbIE C Ya-
CTUYHbIM 3HAHWEM AOHOpaMK TalnHON cocTasnsAlowen GuometTpuyeckoro obpasa «CBoW» (3HaHUE HECKONb-
KMX CMMBOJIOB UMK 3BYKOB GMOMETPUYECKOTO Napons U COOTBETCTBYIOLLAA 3TOMY YacTU4HAA KOMNPOMEeTauus
Guometpuyeckoro obpasa «Caoiiy). Obpasbl, coaepxawmecs B Takux 6asax, B CBOIO ovepeab, knaccudu-
LUMPYIOTCSl B COOTBETCTBUM C MEPOI 3HaHUA 4OHOpPOM obpasa «CBoON» (Hanpumep, KONMMYEeCTBOM M3BECTHLIX
GYKB PYKOMUCHOTO Napons);

- 6a3bl AMHAMUYECKMX €CTECTBEHHbIX BuoMeTpuyeckux obpasos «Uyxou», chopMUPOBaHHbIE AOHOPA-
MU C MOMNHbIM 3HAHMEM TaWHOI cocTaBnsiowen GuoMmerpudeckoro obpasa «Coiy (3HaHUe Bcero Guomerpu-
YeCKoro naponsi ¢ NonHon KoMnpoMeTaumen TaliHbl GuomeTpudeckoro oopasa «Ceoi»).

6.3 Knaccudukauma no obnactm npumeHeHUA

6.3.1 Ba3bl eCTeCTBEHHbIX OUOMETPUYECKMX OOpa3oB, NpeaHa3HAYEHHbIe ANA TeCTUPOBaHUA
KavyecTBa cpeacTB GuomeTpuyeckon ayreHTudukaumm

6.3.1.1 Ba3sbl ectecTBEeHHbIX BUOMeETpPUIECKUX 06pa3oB, NpeaHA3HAYEHHbIE ANS TECTUPOBAHUA Kade-
cTBa paboThl cpeacTe BuomeTpuyeckoii ayTeHTudukaumm, ¢ Guomerpudeckummn obpasamm «CBOIA» pasHbIX
KnaccoB nokasarenen ctabunbHOCTH, YHUKANbHOCTU U KayecTBa (POPMUPYIOT NULA, YNONTHOMOYEHHbIE Npo-
BOAWUTbL NOATBEPXKAEHUE COOTBETCTBUSA (CepTUhnKaLmio) CpeacTs ayTeHTudukaummn. basbl Ana TeCTUPOBaHUA
KayecTBa cpeacts BMOMETPUYECKOI ayTeHTUDUKALMN MMEIOT 3HaYUTESNbHbIE PasMeEpPbl U Pa3MELLAIOTCA BHE
3TUX CPEACTB.

6.3.1.2 Pasmepsbl hopmupyembix 6a3 oTpaxaioT noTpebHOCTH B rapaHTUsIX Ha 3asiBnsieMble BEPOSATHOCT-
Hble MoKasaTenn HaaeXHOCTU CPeaCTB BLICOKOHAAEKHOW OMOMETpUYecKon ayTeHTuduMKauumn (BEpOATHOCTU
OLWMGOK NepBoro poga Py 1 BEPOATHOCTM 01uMGOK BTOPOro poaa P.). Pasmepsl nornHoi 6asbl «CBoit», Kak npa-
BMNO, HEBEMNWKM, U STOT TUN NOMHOM 6a3bl MOXET ObITb ChOPMUPOBAH NPU TECTUPOBAHUM KOHKPETHOTO CPEACTBa
ayTeHTUdmKaumn. Pasmepsl 6asbl «Yyxoit» 4na 4OCTOBEPHON OLIEHKN ManbixX (HAHO MIW NMKO) BEPOSITHOCTEN P,
AOMKHbI ObITk BENWUKK, NOMHYI0 623y 3TOro TMNAa AN TECTUPOBAHUA CPEACTB BbICOKOHAAEKHON BUOMETPUMN He-
BO3MOXHO CO3AaTk B KOPOTKOE BpeMsl. [puxoanTca A0BONLCTBOBATLCA HENONHbLIMM Ba3aMu eCTECTBEHHbIX O1o-
MeTpuyeckux 06pa3oB «“yxoi», cobpaHHbBIMU HENOCPEACTBEHHO C TECTUPYEMOTO CPeaCTBa.
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6.3.1.3 MNpu TECTMPOBaAHUK Ka4eCTBa CPELCTB BUOMETPUYECKOIW ayTEHTUDUKALMN JONYCKAETCA UCTONb-
30BaHKe yCeYEeHHbIX TECTOBbIX 6a3 eCTECTBEHHbIX BuoMeTpuyecknx obpasoB «CBoi» n «Yyxon». Mpu aTom
pekoMeHAyeTCs NPOU3BOAUTL COrNacoBaHUE TaKUX YCEUEHHbIX TECTOBbIX 6a3 B COOTBETCTBUM C TpeboBaHus-
MM, 3aBNEHHbIMU B pasagenax 7 un 8.

6.3.2 Bba3bl ecTecTBEHHbLIX GUOMETPUYECKUX 06pa3oB, NpeAHa3HaYeHHble ANsl TECTUPOBaHUA
KayecTBa oyepeaHoro obyuyeHus cpeacTea GuoMeTpuyeckon ayteHTudMkaumumn

6.3.2.1 Ba3sbl ecTecTBeHHbIX GUOMeTpuyecknx 06pa3o «CBOIy, NpeaHasHa4YEHHbIE ANA TECTUPOBAHUSA
KauyecTBa o4yepeaHoro obyyeHusi cpeactea GuoMeTpudeckon ayteHTudukayumu, popMUpYIOTCa, XPaHATCA, UC-
MOMb3YIOTCA U YHUYTOXAIOTCA MONb30BaTENEM WUNKU AOBEPEHHOI CUCTEMOIt B npouecce obByyeHus cpeacrsa
BuomMeTpuyeckol ayteHTudukaummn. ToT Tun 6a3 umeet manble pasmepsl [20 npumepoB (BLIGOPOK) — OAMH
o6pas] n pasMmeLLaeTca BHYTPM CPEACTBA BbICOKOHAAEXHON OMOMETPUYECKON ayTeHTUUKaumu.

6.3.2.2 Ba3bl ecTecTBeHHbIX BomeTpuyecknx o6pasoB «Yyxony, npegHasHayeHHble AN TeCTMPOBa-
HUSI KayecTBa o4vepeaHoro obyyeHus cpeacTea GuoMeTpuyeckon ayreHtudukaummn, GOpMUPYIOTCS MPOU3-
BOAUTENEM CPEACTB BbICOKOHAAEXHOW BUOMETPUYECKON ayTEHTUMDUKALMM U MOCTABNAIOTCA B KOMMNIEKTE CO
cpeactsoMm GMOMETPUYECKON ayTEHTUMMKaLMK, HO MOTYT BbiTb AOMONHEHbI Nonb30BaTenem. 3ToT Tun 6a3
umeeT manble pasMepsl [no 1 npumepy (Bbibopke) — 100 06pa308] u pasmeLLaeTcs BHYTPU CPEACTBA BbICO-
KOHaz exHoI GUuomMeTpudeckoit ayTeHTudukaumu. Mpu chopmmupoBaHum manom TectoBom 6asbl «4yxon» npo-
U3BOAUTENb JOIMKEH NPOU3BOAUTL €€ COrnacoBaHWe B COOTBETCTBMM C pasgenammn 7 u 8.

7 Tpe6oBaHuA K hopmrpoBaHUIO 6a3 ecTeCTBEHHbIX GMOMeETprUYEeCKUXx obpasoB
«CBoWn»

7.1 Tpe6oBaHuA kK hopMUpPOBaHUIO 6a3 ecTeCTBEHHbIX GMOMETPUUYECKUX OOpa3oB «CBomy»,
npegHasHaYeHHbIX AN TECTUPOBaHUA cpeacTB GMoMeTpuyeckomn ayTeHTuduKkauumn

7.1.1 Ba3bl ecTecTBEHHbIX GnoMeTpuyecknx obpasoB «CBONY, NpegHa3Ha4YeHHble ANA TeCTUPOBAHUSA
cpeacTts GMoMeTpuYeckoi ayTeHTudMKaLUun, AOMKHbI CoAepKaTb MHOXKECTBO NPpUMepOB (BbIGOPOK) pa3nny-
HbIX GUOMETpUYECKUX 06pa3oB, NPUHAANENKALLMX PA3HBLIM MIOASAM.

7.1.2 OAna kaxnoro 6uomerpuyeckoro obpasa yenoseka B 6ase 4omiHbl ObITb yKa3aHbl NOKa3aTenu:

- cpeaHen ctabunbHOCTU napaMeTpoB BuomMeTpudeckoro o6pasa [cm. hopmyny (2)];

- cpedHen yHMKanbHOCTU napameTpoB GuomeTpudeckoro o6pasa [cm. chopmyny (4)];

- CpedHero kayecTea napameTpoB GuomeTpuyeckoro o6pasa [cm. chopmyny (6)].

7.1.3 NpuBeAEeHHbIE BbilLE AAHHbIE OTHOCUTESbHBI U AOMKHBI ObiTb YKa3aHbl ANA BCEX CPEACTB, HA KOTO-
pbix ObINO NPOU3BEAEHO TECTUPOBAHUE, C YKa3aHWeM Aatbl TECTUPOBAHUA, 0003HAYEHUA M NONHOTO HA3BaAHUA
cpeacresa u ero npoun3soauTens.

7.1.4 Ynucno npumMepoB TOro unu UHOro obpasa «CBOM» OAHOrO YenoBeka AO0MKHO ObITb AOCTATOYHO
Ansa obyyeHUs1 1 TECTUPOBAHUSA CPEACTBA BbICOKOHAAEXKHOW GUOMETPUYECKON ayTeHTuduKkaumm [pekoMeH-
Ayertcs ucnonb3oBarb no 20 u 6onee npumepos (BbIGOPOK) ANA 0Gy4eHUs U CTONLKO XKe ANs TECTUPOBaHUSA).

7.1.5 Ctatuctuyeckue napametpbl 6a3bl €CTECTBEHHbIX GUOMeTpUIEeckux o06pa3os «CBOM» JOKYMEHTU-
pyloTcsi NIMUOM, ee CPOPMUPOBABLUMM, B BUAE YKa3aHWUs NPUHAANEXHOCTU TOTO UM MHOTO DMOMETPUYECKOTO
obpasa k pa3HbIM Knaccam nokasarenen cpefHei CTabunbHOCTH, YHMKANbHOCTU U KaYecTBa.

7.1.6 Mpu bopmupoBaHuu Ha3bl eCTeCTBEHHLIX GuomeTpudeckux obpasoe «Csoiy Heobxoaumo obe-
CcnevyuTb €e MOorHOTY, A0OMBAsICL NPUCYTCTBUA B HEW, KaK MMHUMYM, OaHOro obpasa «CBOW» B KaXaoM U3
KraccoB nokasatenen cpefHeil CTabunbHOCTM, YHUKANbLHOCTM U kayecTBa GUOMETPMYECKMX MapameTpoB
o6pas3os.

7.1.7 Ona yceuyeHHbIX TeCTOBbIX 6a3 eCTeCTBEHHbLIX BuomeTpuyeckux obpasos «Coi» HEOOGX0AUMO
NPUBOAUTL BEMUYMHY CPEIHEN NOTPELLIHOCTU MATEMATUYECKOTO OXXMAaHuA nokasarenel [cMm. copmyny (7)] B
COBOKYMHOCTU C PYTMMM aHANOTMYHLIMU NOKA3aTENAMU KOHTPOSA NOrPELUHOCTEN yCeveHHOoi 6a3bl [cM. dop-
Mynel (8) u (9)].

7.2 Tpe6oBaHua kK (GOPMUPOBAHUIO €CTECTBEHHbIX OMOMETpU4ECKuX 06pasoB «CBOMY,
npeaHasHavYeHHbIX Afis TECTUPOBaHUA KayecTBa ouyepeaHoro o6yyeHus cpeacTea
OonomeTpuyeckon ayTeHTU(UuKaunm

7.2.1 Ba3bl ecTecTBeHHbIX BuomeTpuyeckux oopasoB «CBOMy, NpegHa3Ha4YeHHble ANA TECTUPOBAHUS
KayecrTBa ouyepegHoro obyuyeHusi cpeacts GuomeTpuueckoi ayteHtTudukauumn, dopmupyrotcs npu obyde-
HUKM cpeacTBa BUomeTpuueckoi ayTeHTudMkaumm u aanee Moryt ObiTb UCNONb30BaHbI ANA NepeobyyeHns

8
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M TECTUPOBaHUA cpeacTeBa GuomeTpuyeckon ayteHtucdukaumn. Basel hopmupyloTca nytem nocneaosarenb-
HOro npeabLABneHus Guomerpudeckoro obpasa «CBoii» 3afaHHOE NPOM3BOAUTENEM KONUYECTBO pas. Peko-
MEHYETCA AONONHATL Gasbl NnpUMepamMm (BbIGOpPKaMu, He y4acTBYIOWUMU B OBY4EHUM) ANA TECTUPOBAHUA.
7.2.2 CTpykTypa 6a3bl 3a4a€TCA NPOU3BOAUTENEM CPEACTBa ayTeHTUdUKaLMK.
7.2.3 XpaHeHue 6a3sbl OCYLLUECTBNAETCS TONbKO B 3aLUMLLEHHOM (3aLumdpoBaHHOM) BuAE BHYTPU Cpea-
cTBa Bruomerpuyeckon ayteHTudukauuu, npu gocryne k 6ase o6asarenbHbl KOHTPONbL €€ LIeNOCTHOCTU U aB-
TOpU3aums.

8 Tpe6oBaHus k hopmupoBaHuio 6a3 ecTeCTBEHHbIX BuoMeTpuyeckux obpasos
«Yyxon»

8.1 ®PopmupoBanue 6a3 ecTeCTBeHHbIX GMOMeTPUYECKUX 06pa3oB «Uyxon», npegHasHaYeHHbIX
ONA TeCTUPOBAHUA CpeaCcTB OMOMETPUYECKON ayTeHTUduKaLmmn

8.1.1 O6ecneyeHue npeacTaBUTENbHOCTH 6a3

8.1.1.1 Ba3sbl eCcTeCTBEHHbIX BUOMETPUYECKMX 00pa3oB «Yyxon», NpeaHasHa4YeHHble ANA TeCTUPOBa-
HUs1 cpeacTB GUOMETPUYECKON ayTEHTUDUKALMK, AOIDKHbI OTPaXaTb CTaTUCTUKY pacnpeaeneHns akTMBHOro
HaceneHus B Macwrate CTpaHbl, pErMoHa, No BO3pacTy, NonoBOMY NPU3HaKy, poay 3aHATUA, KBanudukauum n
MHbLIM XapaKTepUCTUKaM, NPUCYLLIMM FIOAAM, TSl KOTOPbIX CO34aHO TECTUPYEMOE CPEACTBO BbICOKOHAAEXHOW
GuomMeTpu4ecKon ayTeHTudukaumn.

8.1.1.2 dopmuposaHue 6a3 ecrecTBeHHbIX BUOMETpUYECKUX 06pa3oB «Uy>Kon» JOSHKHO OCYLLECTBAATL-
CS UICXO0AS U3 AECATUKPATHONO NPEBLILLEHUS HAXOAALLMXCA B Base cny4aiiHbix 00pa3oB «Yy>xon» no oTHoLue-
HUIO K MOKa3aTento 0)Xxnaaemon CTOMKOCTM K aTakam nogbopa TecTupyeMoro cpeacraa ayteHtudukaumn. MNpo-
FHO3 CTOWKOCTU k aTakam nog6opa (06paTHOI BENUUMHBI BEPOATHOCTU OLLMOKM BTOPOrO poja) AOMKEH ObITb
OCYLLECTBMEH BHYTPEHHUMU CPEeACTBAMU TECTUPOBAHUSA CPeACTBa ayTeHTUudukaummn. Yucno Guometpu4ecknx
o6pa3oB nonHomn 6asbl onpeaensaiot no chopMyne

10
Nnopn=—— )
Py
8.1.1.3 MNpu OTCYTCTBUM 10BEPUS K BHYTPEHHUM CPEACTBAM TECTMPOBAHUA (MMBO NpU OTCYTCTBUU TaKnX
CpeJCTB) NPOTHO3 BEPOSATHOCTH OLUMGOK BTOPOro poaa — P, BLIMUCTIAIOT NPUGAMKEHHO, UCXOARA U3 TMNOTE3bI
HOPMarnbLHOrO 3aKoHa pacnpeAeneHusl 3Ha4eHUi BEPOATHOCTM ouMBOoK no dhopmyne

p= | exp o (12)
2= - 3
Vor o)

r4€ N — YWUCMO YYUTbLIBAEMbIX CPEACTBOM ayTeHTUUKALMM GMOMETPUYECKUX NapamMeTpoB;
E(g(v)) — cpeaHee Ka4eCTBO BCEX YUUTLIBAEMbIX CPeACTBOM BUOMETpUYECKON ayTeHTudukauum Guome-
TPUYECKNX NapaMeTpoB.

8.1.2 HenonHble 6a3bl eCTeCTBEHHbIX GMOMeTpNYecKkux oopasoB «Hyxoin»

8.1.2.1 dopmupoBaHue nonHoi 6a3bl €CTECTBEHHLIX BUOMETpUIEckx 06pa3oB «Yyxoi» Ana TecTu-
pOBaHWUA CPEACTB BbICOKOHAAEXHOI BUOMETPUYECKOl ayTeHTUdMKaLIMKU CONPSHKEHO, Kak NpaBumno, ¢ Orpom-
HbIMKW 3aTpaTamyu BPEMEHWU U MHbIX MaTepuasbHbIX pecypcoB. HenonHota 6a3sbl NPMBOAUT K CHUXXEHUIO A0-
CTOBEPHOCTM TECTUPOBAHUA, HO BO MHOTUX CIy4asix BNONMHe Aonyckaercs (POpMMpoBaTh HenomnHble 6a3bl
€CTeCTBEHHbIX OBUOMETpUYecKkux o6pasoB «yxom».

8.1.2.2 Mpu hopmupoBaHumn HenonHom 6asbl 3 N Guomerpuyeckux o6pasoB «Yyxoiny nokasarernb He-
nonHoTLl 6a3bl onpeaensior no copmyne (10).

8.1.2.3 B nanbHenwem npu TeCTUPOBAHUN HENONHbIE 6a3bl HE0OX0AMMO MHOTOKPATHO YBENUYMBATL 3a
cYeT AONONHEHUSI UX CUHTETUYECKUMU BruomeTpudeckummu obpasamu.

KonuuecTBo AONOMHAIOLMX CUHTETMYECKUX 06pa30B onpeaensiiot no dopmyne

= N1/ ~
Newr = N —N wnm Nronn = Neyur + N, (13)
rae ¢ — nokasarenb HenonHotbl (10);
Neyyr — 4YMCNO CUHTETMYECKUX 00PA30B, AONOMNHAIOWMX HENOMHYI0 6asy A0 NOSHOM.

8.1.2.4 TpeboBaHua k nokasarenio HenonHOTLI hopmupyemont 6asbl ONpeaensalTcs METOAAMMN TeCTU-
POBaHWA U CUHTE3a AONOMHAILWMX 6a3y CUHTETMYECKUX BuomMeTpryeckux obpa3os. ITn TpeboBaHUA He pac-
CMaTpuBaloOTCA B HACTOALLEM CTaHaapre.
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8.1.3 O6ecneyeHue crny4yanHocTn o6pasoB 6asbl «Yyxon»

8.1.3.1 Cny4ainHocTb GuomMetpuyecknx obpasoB obecnevymBaeTca UCNONb30OBaHUEM Pa3NUYHbIX 4OHO-
poB GuoMeTpu4eckux 06pasoB, a Takke pasnMunemM BapmaHToB GUOMETPUYECKMX 06Pa3oB Kaxaoro AoHopa.

8.1.3.2 lameHeHMe 0aHOTUMNHLIX BUOMETpPUYECKNX 0Opa3oB B Cry4ae UCMonb30BaHusi craTuyeckon 6uo-
METPUKN MOXET BbITb 06€CNEeYEHO TONMbKO U3MEHEHUEM NUYHOCTKM fOoHOpa. Hanpumep, goHop BGuomMeTpum na-
NUNNAPHbLIX PUCYHKOB OTMEYaTKOB nanbLeB «Yyxoii» noTeHuuanbHO CnocoGeH NpeaocTaBuTb MO OAHOMY
0bpasy pMCYHKOB C KaXZoro U3 cBoux nansues. PasHble npuMepsl pucyHka ogHoro o6pasa ornedartka nansua
He MOryT ObiTb MCMONb30BaHbLI B OZHOI 6a3e ecTecTBeHHbIX GuomeTpudeckux obpasoB «Yyxoi» ns-3a Ux
6nunsocTu.

8.1.3.3 ViameHeHune GuomeTpuyecknx 06pasos B Criyyae UCMONb30BaAHUA AUHAMUYECKON BMOMETPUU MO-
XeET ObITb 00ecne4yeHo Yepes U3MeHeHne JOHOPOM CroBa napons. BoamoxHble pasMepbl 6a3sbl AUHAMUYECKUX
B6uomeTpuyecknx o6pasos «Uyxor», hopMMpyemMoin ogHUM JOHOPOM, MHOTO Gonblue pazMepoB Gasbl ero
cTaTtn4eckux BomeTpuyecknx obpasos.

8.1.3.4 dopmupoBaHme 6asbl eCTECTBEHHbIX ODMOMETPUYECKUX 06Pa3oB «Hy>KOM» PYKONUCHbIX Naponei
OCYLLECTBMSAIOT NYTEM MCMOMb30BaHUA Pa3HbIX CMbICIIOBLIX UMM HE UMEIOLLUMX CMbICIA Naporneil, a TaKke ny-
TEM NPUBMEYEHMS K HANUCAHUIO OAHOTO NAapONs HECKOMNbKUX OHOPOB.

8.1.3.5 dopmupoBaHue 6a3bl eCTECTBEHHbIX BUOMETPUYECKUX 00pa3oB «YyXOn» ronocoBkIX napone
OCYLLECTBMAIOT NyTEM UCMONb30BAHUA Pa3HbIX CMOB U BYKBOCOYETaHUI, XapaKTepHbIX ANs A3blka AOHOPA.

8.1.3.6 Pexomengyetcs nocne dopmupoBaHua 0asbl «Yy>xony NpOBEPUTb HanMuyuue B Hem Onuskux
o6pa3oB, Tak Kak B NoBoit n3 opmupyemsix 6a3 «Yyxon» HexenarensHO MPUCYTCTBUE CIIULLKOM Onu3skux
OPYr K ApYry eCTeCTBEHHbIX GuomeTpuyeckux o6pasoB. Mpu NpoBepke CPaBHUBAIOT MEXAY COOOI BbIXOAHbIE
KOAbl €CTEeCTBEHHbIX BUOMeTpuyecknx obpasoB «yxon» (6nok 6 pucyHka 1) Ha Bbixoge 0By4YeHHOro npeoo-
pasoBarens buomeTpusi — kog (6nok 3 pucyHka 1) no 3HayeHuio kputepusa XemmuHra. [lga obpasa «yxon»
CUMTAIOTCA HEAONYCTUMO BIU3KUMU, €CIIU OTAMYAKOTCA MO 3HAYEHUIO KpUTEPUS XEMMUHIA MeHee YeM Ha 3 %
Ana npeobpasoBartens ¢ AnNMHON koga 128 6ut n 6onee, 06Y4EHHOTO Ha OAHOM U3 CPaBHUBAEMbIX KOAO0B. Mpu
AnuHe koga meHee 128 6UT HegonycTMMO BrU3KUMKU CUUTAIOTCA 00pa3sbl C paCCTOAHUEM XEMMUHIA, PaBHbIM
3 6uUT u MeHee.

8.2 dopmupoBaHue 6a3 ecTeCTBEHHbIX OMOMeTpUYECKUX 06pa3oB «Hyxony», npegHasHa4YeHHbIX
ONA TeCTUPOBAHUA KauyecTBa oYepegHOro obyueHus cpeaAcTB GuomeTpuyecKon ayTeHTud ukaumum

8.2.1 ba3sbl eCcTeCcTBeHHbIX Buomerpuyeckux obpasoB «yxony, npeaHasHa4YeHHbIE ANA TECTUPOBAHUA
Ka4ecrTBa ovyepeaHoro obyyeHusi cpeacrB Guomerpuueckoi ayteHTudukauumn, GopMUPYIOTCS NPOU3BOAU-
Tenem cpeacrtea ayTeHTUdukaummu nytem BbiGopku BuomeTpuyeckux o6pasos u3 6asbl €CTeCTBEHHbIX 6Uo-
meTpudecknx 06pa3os, NpegHasHaYEHHbIX ANst TECTUPOBAHUA CPeacTB GUOMETPUYECKON ayTeHTUdUKaLmu.
3a AOCTOBEPHOCTb U COrMacoBaHHOCTL Ga3bl BuometTpuyeckux 06pasoe  «yxoii», NpeaHasHaAYEeHHOW ans
TECTUPOBaAHUA KayecTBa ouvepeaHoro obyyeHusi cpeactB OMOMETPUYECKON ayTeHTUdUKaLUN, HECET OTBET-
CTBEHHOCTb NPOU3BOAUTESNb CPEACTBA BbICOKOHAAEXKHON BMOMETPUUECKOIN ayTEHTUPUKaUun.

8.2.2 B cpeacTBax GuoMeTpuyeckoit ayteHTuuKaLmm xenatenbHo pasmewats 6a3bl GuoMeTpuIeckux
napameTpos 06pa3oB «Yyxoii», B cuiy TOro 4to 6asbl BUOMETPUYECKUX NApamMeTpoB KoMnakTHee 6a3 6uo-
MeTpudeckux o6pas3os. OaHako NpPoM3BOAUTENbL 00s13aH XpaHUTb U UCXOAHYI0 6asy o6pa3oB «Yyxoiy, He
cxatylo B 6azy Guomerpuyeckux napameTpoB «Yyoit».

8.2.3 PekOMeHAyeTCA NpUBNEKaTb OHOI0 I0HOPA OAHOBPEMEHHO K CO34AHMI0 HECKONbKMX TMNOB 6a3
€CTECTBEHHbIX AMHAMUYEeCcKnx OmoMeTpuyeckux o0pasoB B LIENAX COKpalueHua 3atpar. CTpykTypa coBme-
LLEeHUA pasnuyHblX 6a3 eCTECTBEHHbIX AUHAMUYECKUX BUOMETpUIecknx o6pasos, OPMUPYEMBIX O4HUM A0-
HOPOM, a Takke npouecc hopmmupoBaHusi 6a3 ecTecTBEHHbIX BUOMETPUYECKUX 0GPA30B NPU MHOTOKPATHOM
npuUBMEYEHU OAHOTO AOHOPA NPUBEAEHDLI B MPUNOXEHUU [

8.3 CornacoBaHue yceyeHHbIX TeCTOBbIX 6a3 ecTeCTBeHHbIX GuoMeTpuveckux oopasoB «Hyxomn»

8.3.1 YceueHHble TecTOBbIE Da3bl €CTECTBEHHbLIX BUOMETpUYECKUX 06pa3oB «Yyxoi» opMmupyloTcs
nyTem BbIGOPKM 06pa30oB U3 NONHOIN 6asbl €CTECTBEHHBLIX GBUOMETPUYECKHUX 0OPA30B «Hy>K0M» ANSA CHUXKEHUA
3arpar no conpoBOXAEHUIO NOMNHOI 6a3bl eCTECTBEHHbIX GUOMeTpUYecknx obpasos «yxoiiy. Mpu 3TOM He-
06xoaumMo, YToGLI NONy4YeHHas yceueHHas TectoBasi 6a3a noeTopsAna NonHylo 6asy N0 COBOKYMHOCTU Xapak-
TEPUCTUK, K KOTOPbIM OTHOCSTCSI:

- CTaTUCTUYECKME MOMEHTbLI BUOMETPUYECKMX NapaMeTpoB (NNOTHOCTL CTAaTUCTUYECKOTO pacnpeaene-
HUS 3HA4YEHUI, MaTeEMaTUIECKOE OXXKUAAHUE U CTaHAAPTHOE OTKIIOHEHWE 3HA4YEeHUsA KaXKaoro napameTpay);

- pacnpegeneHue napHbIX KOPpPenAUUin BXOAHLIX NapaMeTpoB.

10
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8.3.2 [Ina yncneHHol OLEHKU COrnMacoBaHHOCTU YCEYEHHOI TeCTOBON 6a3bl MCNOMb3YIOT MokasaTenu,
BbluMCNAeMble No hopmynam (7) — (9), n ux aHanoru Npu KOHTPONe pacnpeaeneHnii NapHbIX KOPPENALUN.

8.3.3 Heobxoanmas npeacraBuTenbHOCTL YCEYMEHHOW TECTOBONW 6asbl NO YMCny NPUMEPOB, cogepka-
LLMXCA B HEW, U MPOYUM XapaKTepucTMkam 3afaeTca nuuoM, npumeHaowmm 6asy ans TeCTupoBaHus, B CO-
OTBETCTBUU C TPEOyEeMbIM YPOBHEM AOCTOBEPHOCTU TECTUPOBAHMSA W/UNKU NOKa3aTenem HenonHoThI [cMm. op-
myny (10)].

8.3.4 Mpumep pacyeTa CTaTUCTUYECKUX BENUYMH KOHTPONSA YPOBHSI COrMacoBaHHOCTU YCEYEHHbIX 6a3
PYKOMUCHBIX 06Pa30B, a TaKKe rMCTOrpamMmmel CTaTUCTUYMECKOTO pacnpeaeneHus GUOMETPUMYECKOTO napaMmeTpa
v, UCxofHOW Gonee nonHomn 6askbl, COrMacoBaHHON U HECOTNACOBAHHOI YCEYEHHON TECTOBOM 6as NpuBeaeHb
B nNpunoxexun M.

9 TpeboBaHuMA K 0b6ecnevyeHNo KOHPUOEHUMANIBHOCTU NePCOHarbHbIX AaHHbIX,
LEeNIOCTHOCTU U OO0CTOBEPHOCTU Ba3 ecTeCTBEHHbIX OMOMETPUUYECKNX 0Opa3oB

9.1 ins goHOopoB GuomeTpuyeckux 06paszoB «CBOW» U «Yyxxoii», y4acTBYIOLIMX B cO3aaHun 6a3s ecre-
CTBEHHbIX BUOMETpUYeckmx 0b6pasos, 4OMKHbI ObITb 06ecneveHbl TpeboBaHNS COXpaHeHNA KOHUAEeHUMATb-
HOCTU UX NEPCOHANbHbIX JaHHbIX.

9.2 KoHhmaeHUmanbHOCTb NEPCOHAarNbHLIX AaHHbIX AOHOPOB BoOMeETpun obecneunBaeTcs NOCPEACTBOM:

- HEBO3MOXXHOCTU onpeaeneHns no Guomerpudecknm obpasam n3 6a3bl eCTeCTBEHHbLIX BUOMETPUYECKUX
06pasoB «Yyxov» NUYHOCTU JOHOPOB BUOMETPUN,

- HeAONYCTUMOCTU XpaHeHUs B 6a3e eCTECTBEHHbIX BMOMETpUYECKMX 06pasoB NiOBbIX NePCOHANbHbIX
JaHHbIX AOHOpa BuomeTpum (KpoMe ero naAeHTUPUKALUOHHOTO HOMEPA).

9.3 Jlonyckaetcs npu chopmupoBaHun 6a3 Guometpuyecknx o6pasos NnpucCBanBaTb AOHOPaM UAEHTUDNU-
KauMOHHbIE HOMEpPA U KOHTPONMMPOBaTb AOHOPOB BUOMETPUM MYTEM HEMPOCETEBOTO CBA3bIBAHWUA UX 06pa3oB
«CBOWY» C UX AEHTUDUKALMOHHBIM HOMepom no FTOCT P 52633.0.

9.4 [locToBepHOCTL Ba3 ecTecTBEHHbLIX BuomeTpuyecknx obpasos obecneunBaeTcs:

- Nony4YeHMeM NPMMEpPOB eCTECTBEHHbLIX B1UOMeTpuYeckux o6pa3oB JOHOPa TONbLKO NoA KOHTPONeM Ao-
BEPEHHOIO nuua (nuu);

- npu popmupoBaHun 6a3 eCTECTBEHHbIX AMHAMUYECKNX BUOMETPUYECKMX 06pa3oB — nyTem 3agaHus
[IOHOPY BOCMPOM3BOANMbIX UM CIIOB OT FreHepaTopa CryyaiiHblX naponen;

- npu hOPMUPOBaAHUM a3 €CTECTBEHHBIX CTaTu4eckux BuomeTpuyecknx obpasoBs — nyTem ydera Jo-
HOPOB ECTECTBEHHbIX CTaTU4eCKkuX BuomeTpnyeckux o6pasos, HE NO3BOMNAKLLETO0 HECAHKLIMOHMPOBAHHO Ay-
Gnuposatb B 6a3e Guometpuyeckuii obpas;

- KOHTPONEM LIeNOCTHOCTM 6a3 eCTeCTBEHHbIX OMOMETpUYECKNX 0OPa30B CO CTOPOHbI NOMNbL30BaTeneli n
nmy, nx opMUPYIOLLIMX.

9.5 Mpumep CTPYyKTYpbI OpraHm3auun 6asbl pykonucHbIx 06pasoB 0A4HOTO 0HOPA NPUBEAEH B NPUIIOXKe-
Hum XK.
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MpunoxeHue A
(pekomeHgyemoe)

Mpumep rMcTorpaMMbl pacnpegesieHns PyKonUcHbIX GMOMeTpUYecknux o6pasoB Mo Knaccam cpegHeli
CTabW/IbHOCTM BOCMNpPOU3BEAEHNS UX NapaMeTpoB

Mpn aHanuse ncnonb3oBaHo 100 o6pa3oB «CBoli», cocTosAwmx M3 5 6yk (Mo 20 NpMMEPOB Kaxpaoro obpasa), u
2000 o6pa3oB «Yyxoii» no ogHOMY MpuMepy. YuuTbiBanocb 416 6MomMeTpuyecknx napameTpoB 06pas3oB, MOMYYEHHbIX C
rpagouueckoro nnaHweta WizardPen 5><4 cmpmbl Genius.

[na Tectupyemoro cpefcrea nocsie ycpefHeHus pesynbTaToB MosyyeHo:

- MatemaTmyeckoe oxugaHue cpegHein ctabunbHocTn — 3,452;

- CTaHAapTHOE OTK/IOHEHWEe cpefHeit ctabunbHocTn — 1,517,

- MUHMMasIbHOEe 3HayeHne cpefHeli ctabunbHocTn — 0,721;

- MaKkcMMasibHOe 3HayeHue cpefHeli ctabunsHoctn — 10,86.

KonnuecTso o6pasos, %

PucyHok A.1 — TpoueHTHOE pacnpegeneHne 6MoMeTpUYeCcKMX PyKOMMUCHbIX 06pa3oB «CBoW» MO knaccam CpefHei
cTabunbHOCTM

MpuMmeyaHue — Bug cTaTUCTMYECKOTO pacnpegesnieHnst PyKonucHbIX 06pasoB «CBOl» CyLLeCTBEHHO 3aBUCUT
OT [/IMHbl BEKTOPA YUMTbIBAEMbIX GMOMETPUUYECKUX NMapaMeTPoB M CMOCOG0B BbIYMC/IEHNS 3TVX NapameTpoB. TecTupye-
MO€ CPefCTBO MOXET 0T6pachiBaTh Hanbonee HeCTabubHble GUOMETPUYECKE NapamMeTpbl, YTO NPUBOAUT K POCTY acum-
MeTpuu pacnpegeneHus.
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MpunoxeHue b
(pekomeHgyemoe)

Mpumep rMcTorpamMmmsbl pacnpegeneHns pyKonucHbIX 6MOMeTpuUYecknx o06pa3oB Mo kfaccam cpepHei
YHUKaNbHOCTU BOCNPOM3BELEHUA UX NapaMeTpoB

Mpn aHanuse ucnonb3oBaHo 100 o6pa3oB «CBOW», cocToAwmMX 13 5 6ykB (N0 20 NpPYMEPOB Kaxpaoro obpasa), u
2000 o6pa3oB «Yyxoi» Mo ogHOMY Npumepy. YuuTbiBasioch 416 6GMoMeTpUYeckux napameTpoB 06pa3oB, MOSYHYEHHbIX C
rpacuyeckoro nnaaHweta WizardPen 5 x 4 cdompmbl Genius.

[na Tectupyemoro cpefcrsa nocsie ycpeaHeHus pesynbTaToB MoJsyyveHo:

- MatemaTuyeckoe oxuaaHue cpefHeli yHukanbHoctn — 0,568;

- CTaHZapTHOe OTK/IOHEHWE cpefHeli yHuKkanbHocTn — 0,223;

- MVHUMa/IbHOE 3HauyeHue cpegHel yHukanbHoctn — 0,203;

- MakcvMaslbHOe 3HaYeHWe cpefHelt yHukasbHocTn — 1,926;

KonnuecTso o6pasos, %

PucyHok B.1 — lpoueHTHOE pacnpesesieHne 6MOMETPUYECKMX PYKOMUCHBLIX 06pa3oB «CBoW» MO Kiaccam CpefHeit
YHUKa/IbHOCTMN
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MpunoxeHune B
(pekomeHgyemoe)

Mpumep rMcTorpamMmmbl pacnpegeneHns pyKonucHblX 6MomMeTpuyecknx o6pa3oB no kaaccam
cpefHero kauyectsa BOCNpPOM3BeeHUA UX NnapaMeTpoB

Mpn aHanuse ucnonb3oBaHo 100 o6pasoB «CBOIi», cocTosWMUX M3 5 6ykB [Mo 20 nprMepoB (BbIGOPOK) Kaxaoro
o6pasa), n 2000 o6pa3oB «Yyxoi» Mo ogHOMY npumepy (BbI6Opke). YuuTbiBasiocb 416 GMOMETPUYECKUX NapameTpoB
06pa3oB, NONyYeHHbIX € rpadmyeckoro nnaHweta WizardPen 5><4 dmpmbl Genius.

[na Tectupyemoro cpefcrea nocsie ycpeaHeHus pesynbTaToB MosyyeHo:

- MaTtemaTmyeckoe oxugaHue cpegHero kavectsa — 0,385;

- CTaHZapTHOe OTK/IOHeHWe cpefHero kavyectsa — 0,111;

- MMHUMasIbHOE 3HayeHue cpegHero kayectsa — 0,151;

- MakcuMasibHoe 3HayeHue cpefgHero kayectsa — 0,851;

Konuuectso 06pasos, %

PucyHok B.1 — TpoueHTHOe pacnpeneseHne 6MoMeTpuyeckmx pyKonucHbIX 06pasoB «CBOW» MO klaccam CpesHero
KauecTBa
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MpunoxeHue I
(pekoMeHayemoe)

CoBmellleHHOe (hopMupoBaHue 6a3 ecTecTBEHHbIX GUOMeTpuYecKux o6pa3oB «CBOW» U «Yyxoi»

HauBonee 3aTpaTHOI YacTblo NpoLecca popMUpoBaHUA 6a3 ecTecTBeHHbLIX BromeTpuyecknx 06pa3oB ABNsETCS
paGota AOHOPOB GUOMETpUK. [NA CoKpalleHWs 3aTpaT PEeKOMEHAYETCs MpuBnekaTk OfHOro AOHOPa OAHOBPEMEHHO K
C030aHM1I0 HECKOMBKUX TUMOB 6a3 ecTeCTBEHHbIX AMHaMUYECKUX BUoMeTpuyeckux obpasos. CTPYKTypa COBMELLEHUA pas-
NUYHBLIX 6a3 ecTecTBEHHLIX JUHaMUYeckux GUoMeTpudeckux obpasoB, popMUpPyEMBIX OHUM JOHOPOM, NpuBedeHa Ha
pucyHke 1.

«CBoi» ansi obyuyeHus
(~ 20 obpa3oB)

1 [loHop

«CBoit» gnsi TecTMpoBaHusi
(~ 20 o6pa3oB)

",
2 ; \
«YyxoW» 6nuskue
(~ 20 obpasos)

Apyve
3 ZOHOpbI

«Yyxoi» cnyyaiHble
(~ 400 obpasos) % %
. A R
e —]
«Yyxoi» cnyyanHble
(mHOXecTBO 0Gpa3os)
5 AR

PucyHok '1 — Bas3sbl 6uometpudeckux o6pasos «CBoi» U «Uyxoi»

Basbl 1, 2 1 3 hopmupytotcs goHopoMm «CBoit». Mpu sTom 6asa «Ceoii» 1 NpegHasHaqeHa Ans obyvyeHns npeob-
pasoBatensi buomeTpua — kog; 6asa «CBoil» 2 NnpefHa3HavYeHa ANs TecTUpoBaHus owmnbok nepsoro poaa oby4eHHoro
npeobpasoBartens 6uomeTpus — kog; 6asa «UYyxoi» 3 npeacraenser coboii 6a3y ecTecCTBEHHLIX BUOMeTpUYeckux o6-
pa3oB, 6nuskux k 06pasy «CBoit» (HanpuMep, pyKONUCHBLIX 06pa3oB CroB, OTIUYAIOLLMXCA Ha OAUH MW HECKOSBKO CUMBO-
1oB), NpeAHa3sHauYeHHYo ANA TeCTUpoBaHUA olnBoK BTOporo poga obyyeHHoro npeobpasosarens 6UOMeTpuA — kof nNpu
cKoMnpoMeTupoBaHHOM obpase. Basa 5 npegcrasnseT coboii UMeloLlytocs B Hannuumn 6asy «YUyxoii», COCTaBNEHHY1o
pasnu4HbIMU goHopamu 6e3 3HaHua uMu BuomeTpuyeckoro obpasa «Csoii». OTa 6asa npepHasHayeHa ANA TECTUPO-
BaHUsA olumMbok BToporo poga npeobpasopatens 6uomMeTpuss — Kof NpU HeCKOMNPOMETUPOBaHHOW TaiiHe (CoxpaHeHue
KoHduaeHUmansHocTH) obpasa «Ceoiy. Basa 4 npeactaenset coboii YacTb 6a3kl 5, cocTaBneHHyo U3 GuomMeTprHecknx
06pas3oB, HanMcaHHbLIX TeM Xe AOHOPOM. OTa 6ala npefHa3HayeHa Ans TeCTUpoBaHUS ownbok BToporo poga obyyeHHoro
npeobpasoBatens 6uometpua — koa. Mpouecc hopmnpoBaHus 6a3 ecTecTBEHHBIX BUOMeTpUYeckux obpasoB cxemaTny-
HO n306paxkeH Ha pucyHke M2,
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I
- |
AoxHop D INepebili ceaHc |
FeHeparop nnu cnosapsb:
_ nap%m 8_1; P ¢hopmuposaHust |
- 6nuakux BapuaHToe napons D.1; 6asbl I
~ Cny4aiHbIX NaponbHbIX CNOB |
|
|
basa goHopa N }
> «Yyxon D.1» brnimakme WpenTudpukarop goHopa D I
< |
K .
- «Yyxoin D.2» 6nmskue HelipoceTesoil I
ves GuomeTpuueckn - — |
koHTemnHep D.1 |
|
= «Csoi D.1» gnsa TecTMpoBaHuA N N {
Hempoceteson |
e GuomeTpuieckuii _—
» «Csoi D.2» anst TecTupoBaHus KOHTeliHep D.2 I
LE R ] |
|
|
«Csoii D.1» ans obyvyeHua | — |
|
«Ceoii D.2» ons obydeHuss — I
Yy
|
°°* | HeiipoceTtesoii |
npeoGpasoBarernb |
. . g 6uome — KO,
«Hyxoi D» cnyyaiiHele | 0By4eHume viom Tpr'“ xon |
il |
k__ ________ _ _ —_——
I aBTopusaums
| OoHop D P =
| .
| leHepaTop UMK CroBapb: Credyrowud cearc
I - napons D.2; gopmuposaHus
| - - 6NnaKkux BapuaHToB napons D.2; 6asbi
[ - CnyvanHbiX NaponbHbIX CNOB

PucyHok "2 — Mpouecc dopmupoaHus 6a3s ecTeCTBEHHLIX GUOMETpUYEcKuX 06pa3oB NP MHOTOKPaTHOM
npusneYeHun ogHoro goHopa (D)

Mpn nepsoM ceaHce dopmupoBaHUs 6a3 NUYHOCTL AOHOPa NOATBEPXAAIOT YNOMHOMOYEHHbIE NIOAU U JOHOPY
npucBanBaeTca aHOHUMHbIW uaeHTUgukaTop. Mocne dopmupoBaHua 6a3 cosgaeTcs HeWpoceTeBoi GUoMeTpUdeckuin
KOHTeliHep, coaepxalmii ngeHTudukaTop JOHOPa, CBA3AHHLIN C €ro U3BECTHBIM cucTeMe BUoMeTpudeckum obpasom.
UneHTUUKaTOP AOHOPa CBA3BLIBAETCS C KaxAbIM NpUMepoM GruomeTpudeckoro obpasa us 6asel nuéo ¢ 6a3oii B LeNoM.

Mpw noBTOpHOM ceaHce OpMUPOBaHUA UK AONONHEHUS 6a3sbl TEM Xe JOHOPOM NPOU3BOAUTCS aBTopusauua ao-
Hopa: Npu NpeAbABNEHUM [JOHOPOM ero BuomeTpudeckoro obpasa «Ceoit D.1» U3 HellpoceTeBOro GUOMETPUHECKOrO KOH-
TelWiHepa u3Bnekaercsi uaeHTMUKaTOp, NO KOTopoMy onpeaenseTca 6asa, paHee co3gaHHas 3TUM AOHOPOM, nNMbo npu-
Mepbl BUOMeTpuYeckux obpasoB, paHee co3fiaHHble 3TUM AOHOPOM. [JOHOpY paspeluaeTca fanbHelwan pabota ¢ 3Tow
6asoil Yepes ee fonosiIHEHNe HOBbLIM NaporibHBIM obpasoM «Csoit D.2», Gnusknumu obpasamm k «Ceoii D.2» u ganekumn
OT NaponbHLIX 06pa3oB ob6pazamu «Yyxoi Dx».

Mpu Hanuuuu Bo cpparmeHTe Gasbl goHopa D 3anucu o 3HaveHun napons «CBoii», cnoBax, 6nu3knx K naposnto
«CBolWi», 1 cnyyaiHbIX Naponsx ynpoljaercs nocrnepylowas copTuposka 3Toro pparMeHTa U NPOUCXOAUT aBToMaTUYe-
CKoe AOorMofHeHWe ero ;aHHbIMU pasfuyHbIX TUMoB 6a3 GuomMeTpudeckux 06pa3os, onUcaHHLIX B HACTOALEM CTaHAapTe.
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MpunoxexHue [
(cnpaBo4yHoe€)

CornacoBaHune hparMmeHTOB 6a3 eCTECTBEHHbIX BMOMETPUUYECKMX 06pa3oB «Yyxon»

CornacoBaHve hparMeHTOB 6a3 eCcTeCTBEHHbIX GUMOMETpPUYECKUX 0Opa30B MOXET OCYLLEeCTBAATbLCA 0ObIM Me-
TOAOM U MO N6OMY CTaTUCTUUYECKOMY NapameTpy B yacTHOCTM, corfiacoBaHWe MOXET ObiTb OCYLLECTB/IEHO B LENsX
YMeHbLUEHNS MOrpeLlHOCTH, BbluncnsieMoit no chopmyne (7) pykonucHbix 06pasoB (g1s 416 napameTpoB PYKOMMCHOTO

6uomeTpuryeckoro obpasa).
MpumMep pacyeTa CTATUCTUYECKMX BEIMYMH KOHTPOJISt YPOBHS COIMMTACOBAHHOCTY YCEYEHHbIX 6a3 PyKOMUCHBLIX 06-

pasoB npueefeH B Tabnuue [. 1

Ta6nuua A1 — lNokasaTenu OTKIOHEHWSI CTATUCTUYECKUX NapaMeTpPOB YCEUYEHHbIX COT/TAaCOBaHHOW 1 HECOTIaCOBaHHOM
6a3 TecToBbIX 06Pa30B OT NOSIHOW 3TasIOHHOW 6a3bl, cocTosLweli 13 2000 6ruomeTpuyeckmx o6pasos, no 416 napameTpam

MapameTpsbl HecornacosanHas 6aza CornacosaHHas 6asa
KonuuecTtBo 06pa3oB B 6a3ze 100 300 100 300
Uncno KOHTPONMpYyeMbIX 6UOMETPUYECKMX 416
napaMeTpoB
AE£ [pacueTHas copmyna (7)] 0,174 0,126 0,148 0,114
Ao [pacueTHasa copmyna (8)] 0,12 0,137 0,152 0,122
Ap [pacueTHasn dopmyna (9)] 0,177 0,131 0,168 0,119

IncTorpaMmbl CTaTUCTUYECKOTO pacnpejeneHns 6rnomMeTpuMyeckoro napameTpa L MCXOAHON NosHoli 6asbl, corna-
COBaHHOW W1 HecornacoBaHHOW yceuyeHHON TecToBOW 6a3 npuBeAeHbl Ha pucyHkax 4.1, 4.2 n 4.3.

PucyHok .1 — 'uctorpamma nOTHOCTU pacnpefeneHvs GruomeTtpuyeckoro napametpa w, ans 2000 TeCTOBbIX
6romMeTpryecknx 06pasoB UCXOLHON 6a3bl «Uyxoi»

P
0,20
rbfy.) = 0,561
n st = 0,771
0,15
0,10 J —  =r
0,05 =~
-+ gmA I ou ]| L|1.|;>n .............. L
-4 -2 0 Z 4

PucyHok [1.2 — Fuctorpamma naoTHOCTM pacnpeesieHns 6uomeTpuyeckoro napameTpa w gns 100 HecornacoBaHHbIX
no AE TecToBbIX 6UOMETPUYECKMX 06PA30B YCEUEHHOW 6a3bl «Yyxoii»
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PucyHok .3 — uctorpamma nA0OTHOCTU pacnpegenexHus 6uomeTpuyeckoro napameTtpa » ans 100 cornacoBaHHbIX
no AE TecToBbIX 6OMETPUYECKNX 06Pa30B YCEUYEHHON 6asbl «Yyxoi»
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MpunoxeHue XX
(cnpaBouHoe)

MpuMep CTPYKTYpPbI OpraHu3auum 6a3bl PYKONUMCHbIX 06pa3oB AOHOPOB

MpuMep CTPYKTYpbl opraHusalmu 6asbl pyKOMUCHLIX 06pa3oB OAHOMO A0HOpa NPUBEAEH Ha pUCYHKe XK. 1.

3aronoBok ¢pparmeHTa 6a3bl eCTeCTBeHHbIX
BromeTpuyeckux obpasos

WpeHTudurkaTop aoHopa

Homep ceaHca paGoTbl goHopa

Tun o6pa3a («Ceoii», «Hyxoin»)

dopmar AaHHbIX pykonucHoro obpasa (Hanpumep,
oTcueThbl 2 koopauHar x(f), y(f) yepes uHTepean
onpoca At

Paawmep cpaiina gaHHbIX

Yka3zarenb Ha ¢ain AaHHbIX

3HauyeHue pyKonUCHOro CroBa B ¢haiine AaHHbIX

KoHTponbHasa cymma unu SLM daiina aaHHbIX

Ykasarens Ha ¢aiin ¢ GuoMeTpuleckuM
KOHTEAHEPOM

BuomeTpuueckuii
KOHTeHep
«Cgolii D. n»

daiin ¢ aaHHLIMU

npumepa -

BuomeTpuyeckoro
obpasa

PucyHok XX.1 — Mpumep CTpyKTypbl Gasbl pyKOMUCHLIX 06pa3oB ofHOro foHopa
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