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Mpepucnosue

1 NOArOTOBJ/IEH Hayu4Ho-rccnefoBaTebCkMM M UCMbITaTeNbHbIM LLEHTPOM 6MOMETPUYECKON TEXHU-
kKn MOCKOBCKOrO roCyAapCTBEHHOrO TEXHWYECKOro yHuBepcuTeta umenn H.3. baymana (HUWL, BT MITY
uMm. H.9. BaymaHa) Ha OCHOBe COGCTBEHHOT0 ayTEHTUYHOIO NepeBoa Ha PYCcCKUiA A3blK MeXAyHapo4HOro 40-
KyMEeHTa. yka3aHHOro B NyHKTe 4. NPV KOHCYNbTAaTUBHON noAAepxke Accounanny aBToMaTuiyeckon naeHtndu-
Kaumm «FOHNCKAH/TC1 PYC»

2 BHECEH TexHunyeckum kKoMmTeToM no ctaHgapTusauumn TK 355 «TexHonornv aBToMaTuyeckon naeH-
Tudmkaumm 1 céopa faHHbIX 1 GriomeTpursa»

3 YTBEPXAEH W BBEAEH B AEWCTBVE MNpukasom degepanbHOro areHTCTBa No TeEXHUYECKoOMy
perynuposaHuto n meTposornu ot 21 ceHTab6psa 2011 r. N9 325-cT

4 HacTtosawwii cTaHapT NAeHTUYEH MeXayHapoaHoMY fAokyMeHTy MCO/M3OK TO 24722:2007 «WHdop-
MaLlMOHHble TexHonorun. buometpusa. MynbTuMoAabHble 1 APYTUe My/bTUOVOMETPUYECKUE TEXHOMOTUN»
(ISO/IEC TR 24722:2007 «Information Technology — Biometrics — Multimodal and other multibiometric
fusion»).

HanmeHoBaHue HacTosWero ctaHgapTa U3MEHEeHO OTHOCUTE/IbHO HaMMEHOBAaHUA yKa3aHHOro Mexay-
HapoAHOro AoKyMeHTa 419 npusefeHns B cootsetctene ¢ FOCT P 1.5—2004 (nogpasgen 3.5)

5 BBEJEH BINEPBbIE

6 Oco60oe BHUMaHUWe crieyeT 06paTuTh Ha TO, UTO HEKOTOPbIE 3/IEMEHTbI HACTOALLLEro cTaHAapTa MoryT
6bITb 06BEKTAMY NOJyHYeHUs1 NaTeHTHbIX NpaB. MCO 1 M3K He HECYT OTBETCTBEHHOCTY 3@ YCTaHOB/IEHVE NOA-
JINHHOCTU TakMX NaTeHTHbIX NpaB

MpaBuna npumeHeHUss HacTosWero crtaHgapTa yctaHoBneHwol B FTOCT P 1.0—2012 (pasgen 8).
WHopmauus 06 n3amMeHeHUsIX K HacTosLWw emMy cTaHgapTy ny6/nKyeTca B eXerogHom (Mo COCTOSIHMIO Ha
1 aHBapsA TekyL, ero roga) MHopMaLuMoHHOM ykasaTene «HauunoHanbHble cTaHfapTbl», a ouunanbHbIi
TEKCT M3MEHEHW A N NONpPaBoOK — B eXeMeCcAYHOM UHChOpPMaLMOHHOM yKa3aTene «HauuoHanbHble cTaH-
JapTbi». B cnyyaB nepecmoTpa (3aMeHbl) UM OTMEHbl HAacTOSLW ero ctTaHgapTa cooTBeTCcTBylOULee
yBefoMneHne 6yaeT onyb6ankoBaHo B 6amxalilleM BbiMyCKke eXeMeCAYHOro MHopMaLnoHHOro yka3aTtens
«HaumoHanbHble cTaHfapTbl». COOTBETCTBYIO LW asd UHoOpMaums, yBeJOM/IEHNEe UTEKCTbl pasMmeLarT-
CA TakXe B MHPOPMaLMOHHON cncTeMe obLLero nofb3oBaHNa — Ha ouuvansHoM caliTe ®egepanbiioro
areHTcTBa NO TEXHUYECKOMY PEryIMpoBaHnio n MmeTponornm B cetn NIHTepHeT (gost.ru)

© CraHpapTuHdopm. 2014

HacToswumii ctTaHAapT He MOXET GbITb MOMIHOCTLI0 UMW YACTUYHO BOCNPOU3BEAEH, TUPXXMPOBAH U pac-
MPOCTPaHEH B kayecTBe OhMLMANbHOIO U3faHns 6e3 paspelleHust defepasibHOro areHTcTBa No TeXHUYecko-
My perynnpoBaHuio U METPO/IOrim
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BeBepeHune

[ns peannsalnmy HEKOTOPbIX GBUOMETPUYECKMX NPUMIOXEHWIE TpeByeTcs Takoll ypoBEHb TEXHUYECKUX Xa-
paKTepUCTMK. KOTOPLIA TPYAHO 0GECNEUNTb C NMOMOLLLI0 OAHOV GMOMETPUYECKO XapakTepucTuku. Takme npu-
JIOXEHWUs1 MO3BONSIOT M36eraTb WCMNOb30BAHWUSI HECKONIbKUX MNPUIOXKeHW AN NpPOBepkU AO0KYMEHTOB,
YA,0CTOBEPSIIOLLMX IMYHOCTb, & Takxe [/1s1 o6ecneyeHusl 6e3onacHoCTV Npu aBuanepesneTax. Kpome Toro, Ta-
K1ue NpunoXeHnst HEOGXOAUMbI 4S5 IIOAEN, KOTOPbIE MO TO MW MHOW NPUYKHE HE MOTYT NPEOCTaBUTL Kayec-
TBEHHblE GMOMETpPUYeckue 06pasLbl HEKOTOPbIX GUOMETPUYECKUX MOAAILHOCTE.

Mcnonb3oBaHue 60/bLIOTO YMcia 6UOMETPUYECKMX XapaKTepUCTK, MOJTlyyaeMblX B pesynbTare npumMe-
HEHUsI HECKO/IbKUX HE3ABUCUMbIX AATYMKOB, arfOPUTMOB WM MOAANILHOCTEN, Kak npasuio, obecneymBaet
ynyudlleHne TEXHUYECKNX XapakTEPUCTUK 1 CHUXKEHUE YPOBHS pucka. K AaHHbIM XapakTepucTrkam OTHOCSATCS
TakKe 3KCM/yaTalMOHHbIE XapakTEPUCTHKN B Cllyyae, Koraa JOCTYNHbI He Bce GMoMeTpuyeckne xapakrtepuc-
TUKM, Tak Kak 06ecneymBaeTcs BO3MOXHOCTb NPUHSITUS PELLEHS O AONYCKe/HeAoNycKe No/b30BaTe s NpU Ha-
JIMYMK NOBOTO YNCIA XapaKTEPUCTUK.

B HacToslLlem cTaHAapTe ycTaHoB/eHbl TPeboBaHWs K paspaboTke CTaHAAPTOB Ha My/bTUOMOMETPU-
Yyeckue CUCTEMbI, B YHACTHOCTU, HA Pas3/INYHbIE TUMbI 06BEANHEHNS.
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HAUMWOHANBbHbBIN CTAHOAPT POCCUMCKOWMW OSGEQLEPALUNMN

NHopMauroHHbIE TEXHONOTUN
BNOMETPUNA

MynbTumopfasnbHble n gpyrue My}'IbTVIGVIOMeTpVILIeCKVIO TEeXHO/I0TUN

Information technologies. Biometrics. Multimodal and other mulUbiometrlc fusion

fNaTta BBegeHna — 2013—07—01

1 O6nacTb NpUMeHeHUs

Hacroswnii ctaHaapT pacnpocTpaHsieTcs Ha CoOBpeMeHHble pa3paboTku B 061acTyt MybTUMOAABbHbBIX
U 4pYrux MynbTUBMOMETPUYECKUX TEXHOOMMIA. B cTaHAapTe Takke paccMOTPeHbl BOMPOChI CTaHAapTU3aLumm
MYNbTUENOMETPUYECKNX CUCTEM.

HacTrosauwwii ctaHgapT ycTaHaBnmBaeT Tpe6oBaHUA K ONUCAHUI0 OBLLMX MOHATWI METOA0B MynbTU6UO-
MeTpryecknx 06beMHEHNI, BKOYAs My/IbTUMOAANBHOE, MY/bTUIK3EMISIPHOE. MYIbTUAATUYMKOBOE. MyJlb-
TUANrOpUTMUYEeckoe 06beANHEHNs!, NIOTUKY HA YPOBHE MPUHSATUSI PELLUEHWSI U NIOTUKY HA YPOBHE cTeneHei
CXOXECTH.

2 TepmuHonorus

TepMuHbl, NpUBeAEHHbIe B pa3gene 3, yCTaHOBMEHbI C LEefblo pa3feneHns NoHATUR «MyibTnbromeT-
pUYECKNIT» N «MYNbTUMOAANbHbIV», KOTOPbIE YACTO MCMO/b3YHOT B IMTepaType kak CUHOHMMBbI. B Tabnuuye 1
npuBeAeH nepeyeHb MoAasibHOCTER, COOTBETCTBYOW M EanHOI cTpykType hopmaToB o6MeHa 6roMeTpu-
yeckumu gaHHeiMu (EC®OB/) [30]. Pasnuune mexay TpaguUMOHHON U HETPaAWLNOHHOKW MOAa/IbHOCTAMM
ABNSETCA CYyObEKTVBHbIM 1M 0OYC/IO0B/IEHO YPOBHEM PasBUTUSA TOW UM UHOW GMOMETPUYECKON TEXHOMOTUN.

Ta6nuya 1— BbuomeTpuyeckue mMoganbHOCTN

BromeTpryeckas MOAanbHOCTb BuomeTpuyeckas xapakrepucTvka
TpagvuynoHHas Jlnyo
Fonoc
Maney,

PapyxHas o6onouka rnasa
CeTtyaTtka rnasa
FeomeTpusa KACTU pyKn
Moanucek
HeTpagnunoHHas KnasunaTypHblii noyepk
OBuxeHune ry6
Moxopka
Cocypaunctoe pycno
AHK

Yxo

M3paHue ouumanbHoe
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OKoHYaHue Tabnuubl 1

BromeTtpuyeckas MofasibHOCTb BuomeTpuyeckan xapakrepuctmka
HeTpaguunoHHas CtynHsa
3anax
MynbTUMOAANbHOCTb HeckonbKo 6UOMETPUYECKNX XapakTepucTuk
Opyras —

MpumeuvaHnne - [aHHas Tabnuua cooTseTcTBYyeT npuBegeHHoli B MCO/MOK 19785-1:2006 Ttabnuue 1
«ABCTpakTHble 3HauYeHns anemeHTa gaHHbix CBEFF_BDB_biometric_type».

3 TepMuHbI 1 onpeaeneHus

MpumeyaHune — BHacToAwem pasgene NnpuBeAeHbl 4Be KaTEropum TEPMUHOB.

- TEPMUHbI, OTHOCALWMECH K MYy/IbTUMOAANbHOW N MyNbTUGNOMETPUYECKO cucTeMam.

- TEPMUHbI, HE OTHOCALMECS KMYNbTUMOAANbHOW U MY/IbTUGMOMETPUYECKO cuCTEMaM, HO Heo6XoAUMbIE AN NO-
SICHEHUA TEPMUHOB NEPBOW KaTeropuu, KOTopble He onpeaeneHsl B [33).

OnpegeneHna gpyrux TEPMUHOB NpuBefeHsbl B [33).

B HacTosilLiem cTaHgapTe NpYMeHeHbl cneaytolme TepMyHbI C COOTBETCTBYIOLLMMU ONpeaeneHnaMu:

3.1 6uomeTpuyeckasn xapaktepucTuka (biometric characteristic): Buonornueckas nnv nosegeHveckas
XapakTepucTuka cybbekTa, No3BoNAoLLan BbIABUTbL YHUKaAIbHbIE, CTabunbHble 1 cobupaemble 6ruomeTpuyec-
Kne npr3Haku Ans aBToMaTuyeckoro pacnosHaBaHua cybbekTa.

MpumevyaHune 1— Buonornuyeckne n nosefeHYeckne xapakTepucTkn — 3aTo usmyeckne cBoiicTBa vacrteit
YyesioBeyeckoro Tena, PuU3nMoNornyeckme n NnoBeeHYeckne NpoLecchl, COBeplIaeMbie TeOM, U UX KOMGUHALUN.

MpumeuaHune 2 — Pasnuume He 06sA3aTebHO NpeAnonaraetT MHAMBUAYANU3aLNIO.

Mpumep — MpebewkoBas CTPyKTypa lanbToHa. Tonorpadus nuua, TeKCTypa KOXW svua, Tonorpa-
thus pykn, Tonorpadusa nanbua, CTPykTypa paayxHoi o060nouku rnasa, CTpyktypa COCyAMCTOro pycna,
CTPYKTypa rpe6elKoBOi KOXWU NasnblLeB MiagoHeli U y3op ceTyaTku rnasa.

3.2 6uomeTpuyeckas moganbHocTb (biometric modality): BuomeTprnyeckas xapakrepuctuka, npume-
HAemasi B GromeTpuyeckomM npouecce.

3.3 6buomeTpuyecknin npouecc (biometric process): ABToMaTV4eCK1il NpoLecc, NCMONb3YLWNA 0gHY
nnu 6onee GUOMETPUYECKUX XapaKTEPUCTVK OAHOMO YesloBeka A5 perncrpaumm, Bepudukanum unm naeHTu-
dukaumu.

3.4 6uomeTpuyeckoe obbeanHeHne (biometric fusion): KoMmbuHaumsa AaHHbIX HECKObKNX UCTOYHU-
KOB. T. €. AATUVNKOB, MOAA/ILHOCTEN, anropuTMOB, 3K3EMMN/ISPOB W NPEACTaBNEHNIA AaHHbIX.

3.5 nocnepgoBatenbHasa cuctema (cascaded system): Cucrema, UCnosb3ytoLias NOPor NPUHATUA pe-
weHns ana 6romeTpuyecknx ob6pasuoB C Lenblo onpegeneHns Toro, TpedylTcA U AONONHUTENbHbIE 6UO-
MeTpuyeckne obpasubl A5 NPUHATUS pPeLleHns o gonycke/Heaonycke.

3.6 MHoroypoBHeBas cuctema (layered system): Cuctema, UCnonb3yloLas oTAe lbHble CTENEHN CXO-
XeCTU C LeNblo onpeAesieHnsa Noporos NPUHATMA pelleHns npu 06paboTke 6GOMETPUYECKUX AaHHBbIX.

3.7 mynbTuanroputmuyeckuin (multiaigorithmic): Micnonb3yowmii HECKOILKO anropuTtMoB Ansa obpa-
60TKM ofHOro 6uomeTpuyeckoro obpasua.

3.8 mynbTMbuomeTpuueckuii (multibiometric): OTHocALWMACA K MyNbTUONOMETPUN.

MpumevyaHune — B MynbTuGUOMETPMU pasnuyalT NsATb KaTEropuii: MynbTUMOAANbHAS, MY/bTUIK3EMNASAP-
Has, MynbTuaaTuUMKoBas. MynbTUANropUTMMYeckas U MynbTunpeacTasneHue.

3.9 mynbTMbuomMeTpuyeckuii npouecc (multibiometric process): Mpouecc, BkUawLWnii B cebs npu-
MeHeHne 6MoMeTpnMYecKoro o6beAnHeHNS.

3.10 mynbTMbuometpusa (multibiometrics): ABTomMaTuyeckoe pacno3HaBaHWe fIMYHOCTU Cy6bekTa,
OCHOBAaHHOE Ha ero 61o10rM4yecknx N NoBefeHYECKNX XxapakTepucTmKax u BrkaoYvaloLee B ce6a npyuMeHeHne
61MOMETPUYECKOTO 06beAVHEHNS.

3.11 mynbTMakleMnasapHblin (multinstance): Vicnonb3ylWwmii HECKO/TIbKO 6MOMETPUYECKUX IK3EeMMISA-
pOB B pamkax 04HO 6MOMEeTPUYECKO MOAANTbHOCTU.

2
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Mpumep — PapyxHaa o6onoyka rnasa (nesas) * pafyxHas o6onoyka rnasa (npasas), oTneyaTok nanbua
(neBoro ykasaTenbHOro) 4oTnevyaTtok nanbua (NpaBoro yka3aTtenbHOro).

3.12 mynbTuMoganbHblii (multimodal): Vcnonb3yowmii HECKOTbKO pa3finyHbIX 6UOMETPUYECKUX MO-
[anbHOCTEN.

Mpumep — OTnevyaToK nasnbua $aULO.

3.13 mynbTunpeactaBsneHne (multipresentation): Wcnonb3oBaHne HECKONbKMX NpeAcTaBneHuii 06-
pas3LoB OHOro aK3emnaspa 6GMOMeTPUYECKOV XxapakTepUCTUKN NN eAMHCTBEHHOIO NpeAcTaBeHns, ABNSAIO-
Lerocst pesynbTaToM NoslyYeHUsi HECKO/IbKMX 06pa3LoB.

Mpumep — HeckoNbko KafpoB M306paxeHUs nuua, CAeNaHHbIX BUAeoKamMepoil (BOSMOXHO, HO Heob6s3a-
TENbHO NOCNe[O0BATENbHbIX).

MprnmeyvyaHue — MNpu UCNONBb3OBAHUU 06bEAUHEHUS GUOMETPUS MYNbTUNPEACTABABHUA ABAsieTCA (POPMOid
MynbTUGnomeTpUm.

O6beanHEHNEe U HOpMaIM3aLMio NPUMEHSIIOT 4151 0606LLEHNS AaHHbIX HECKOBbKUX NPesCcTaBneHuii oa-
HOro 6MOMEeTPUYECKOro ak3emnaspa.

3.14 mynbTuaaTtymkoBsblii (multisensorial): Vcnonb3yowmii HECKONBKO AaTYMKOB AN NOyYeHns 06-
pasLoB 04HOro GMOMETPUYECKOrO 3K3eMMNsApa.

Mpumepsbl

1 Ana nuua: gaTymkn A0S NONyyYeHWA n3obpaxeHwWid B MHpakpacHOM U B BUAMMOM AunanasoHax AAUH
BOJIH, AaTUUKN AN1A NONYYEHNS ABYMEPHbLIX U TPEXMEPHbIX N306paxeHui.

2 lns oTnevyaTka nanblia: ONTUYECKUE, 3TeKTpoOCTaTUYECKMe U akycTuyeckne gaTuuku.

3.15 nocnepoBaTenbHoe npefcTaBsieHue (sequential presentation): MNpeactaBneHne 6ruomeTpuyec-
KX 06pasLoB B BUAE OTAENbHbIX COObITUI A8 NCNONb30BaHNUA NPy BMOMETPUYECKOM 06beANHEHUN.

3.16 opgHoBpeMeHHOe npeacTaBneHue (simultaneous presentation): MNMpeactaBneHne 6uomeTpuyec-
Knx 06pasLoB B BUAe 04HOro cobbITUS ANA NCNOMb30BaHWA NPy 6MOMETPUYECKOM 06befNHEHNN.

4 0630p MynbTUMOAANNbHbBIX U APYTUX MyﬂleAﬁI/lOMETpM'-IeCKI/IX cuctem

4.1 O6uwure NoNoXeHns

MOHATUS MyNbTUMOAA/bHbIV N MyNbTUONOMETPUYECKUIA YKa3bIBaIOT HA NpUMeHeHne 60n1ee oaHON Mo-
[anbHOCTN. O4HOrO AaTynka, OAHOro aK3eMnaapa u/wuam anropuTma B Tol UK MHOW KOMOVHaLUK ANA NPUHA-
TUS ONpefesleHHOro peLleHns B OTHOLIEeHUN BUuomMeTpuyeckolr ugeHtTudukaummn nnu sepudunkauun. Metos
06beIMHEHUSI HECKO/TbKMX 06Pa3LL0B, CTENEHEW CXOXECTW WU PELLUEHMUI O CXOXKECTWN MOXET ObITb 3/1IeMeHTap-
HbIM WM CNOXHBIM C MaTeMaTUyecKkol ToUkv 3peHusi. B HacTosiem cTaHgapTe nog tobbiM MeTofoM KOM6U-
HMpOBaHWA nofpasymMeBaeTcs ofHa W3 (OopM 06befnHeHus. MeTofbl KOMOUHUPOBaHWA PacCMOTPEHbI B
pasgene 5.

MynbTumoganbHas 6ruomeTpus nosisunach B 70-x rogax XX seka. KOM6UHNMPOBaHHbIE N3MEPEHUS CTasn
paccmaTpmBaTbCs Kak NepcrnekTuBHbIe Ans 6uoMeTpuyecknx cucteM. Cumtanoch, 4To KOMOGUHALMSA HECKOSb-
KX N3MepeHUiA NOBLICUT ypOBEHb 6€30MacHOCTH NyTEM YMEHbLUEHNA BEPOSTHOCTY JIOXKHOTO JOMYCKa, a Takke
ypoBeHb yA06CcTBa Nosib3oBaTe s NnyTeM yMeHblUeHUs BEPOATHOCTU NNOXHOro Hegonycka. MpumeHeHne gaH-
HbIX MeTofl0B 06ecneyunsio ycnewHoe BHeApeHVe aBTOMAaTMYeCcKON CUMCTeMbl pacno3HaBaHWA OTNevyaTKoB
nanbues (ACPOIM). Hayatoe B 80-e rogbl. BACPOIN paHee He NCnonb30BasnCh MybTUMOAA/bHbIE TEXHOSO-
rMn. oAHaKo 60NbLIMHCTBO METOA0B 00beANHEHNSA, NPUBEAEHHbIX B HACTOALLEM CTaHAapTe, YCNeLwHo peanu-
30BaHbl NPU UCMO/Ib30BAHNN TOJILKO OTNEYaTKoB nasbLes. HekoTopble BUAbl 06beANHEHUS, peann30BaHHbIe
B ACPOI, BKNoyaloT B cebs:

- 06befuHeHVe n3obpaxeHnii (06pasLoB) 415 CO34aHNS OAHOMO NPOKAaTaHHOrO N306pakeHNs Ha OCHO-
BE Cepuy NI0CKNX OTTUCKOB C MOMOLLbIO YCTPONCTBA, CKaHMPYIOLLEro B PeXUMe peasibHOro BpeMeEHH;

- 06beguHeHne WabsoHOB MPU MUCNOMb30BaHUM aITOPUTMOB U3B/IEYEHUS HECKOSIbKUX MPU3HAKOB U3
KaxK,0ro n3obpaxeHus otnevartka nanbla;

- MYNbTUIK3EMNAAPHOE 06BbEefMHEHNE NPU NCNOb30BaHMK OTNeYaTKOB AeCATH NasbLes;

- 06befuHeHVe MyNbTUNpeaCcTaBAeHN NPU NCNONb30BAHUM NPOKATaHHbIX Y OTTUCKOBbIX N306paXeHui
0TneyvyaTkoB nasbLes.

- 06befMHeHVie anropuTMOB C Lie/1blo NOBbIEHUS 3P EeKTUBHOCTU (YMeHbLUEHNS 3aTparT, YMeHbLlIeHns
KONMYyecTBa BbIYUCNEHWIA, YBEMYEHNUA NPOMYCKHON CNOCOGHOCTH). B OCHOBHOM YCTpOICTBa conocTaBneHuns
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NPUMEHSIOT Kak Habop hnIbTPOB B NOPSAKE BO3PACTaHNA BbIYMCIUTENbHON CNOXHOCTK. [laHHble yCTPOICTBa,
Kak npasu/o, peann3yloTcsa Kak coyeTaHne 06beAUHEeHNA Ha YPOBHE NPUHATUA pelueHns 1 06beAVHeHUs Ha
YPOBHE CTEMEHEN CXOXECTU:

- obbeAnHeHWe anropuTMoB C Lieflblo NOBbILWEHNS TOYHOCTU (YMEHbLLEHNSA BEPOSATHOCTU JIOXHOTO A,0-
nycka u/vnu BepoATHOCTU NOXHOIO HEeAOMNYCKa, CHKEHWUA YYBCTBUTENbHOCTMW K AaHHbIM HU3KOrO KayecTBa).
YcTpoiicTBa conocTaB/ieHNs NPUMEHSOT napaniefibHoO C 06beANHEHNEM KOHEUHbIX CTENEHEW CXOXECTH.

MeToapl 06beamHeHus cnocobcTBoBanu BHeapeHuto ACPOIT, Tak Kak o6ecneunnu yny4lleHne nokasa-
Tenei TOYHOCTU U 3PEKTUBHOCTHU.

[lo HacTosero momeHTa B paboTtax no MynbTMOMOMETPUM BHUMaHME aKkLeHTUPOBANOChb TOMbKO Ha
YMEHbLUEHUN Yncna oWmnbOoK I0XKHOro Aonycka 1 NOXHOro Hegonycka. B [65] paccMoTpeHo ucnonb3oBaHne
MynbTUGMOMETPUN B LeNsax ynyylweHus nokasatenei ygobctea npumMeHeHUs, 6€30MacHOCT U TOYHOCTMU.
OCHOBHblE pasnNUuMsa Mexay My/bTUOMOMETPUYECKUMW KaTeropusMy npuBefdeHbl B Tabnuue 2. Kniouesoii
TEPMUH, onpeaenaownii HauMeHoBaHNe KaTeropum, BblAeNeH XUPHbIM LWpKUdTOM.

Tabnunuye 2— 3nemMeHTapHble 4BYXKOMMNOHEHTHbIE MYNbTUGMOMETPUYECKNE KATeropum

BuomeTpuyeckas xapakrepuctuka

Kateropus MopganbHOCTb Anroputm (Hanpumep, yacTb Tena) fatunk
MynbTumMoganbHasn 2 (Bcerpga) 2 (Bcerpa) 2 (Bcerpa) 2 (06bI4HO)"
MynbTunanroputMmuyeckas 1 (Bcerpa) 2 (Bcerpa) 1 (Bcerga) 1 (Bcerga)
MynbinaksemnnapHas 1 (Bcerpa) 1 (Bcerpa) 2 3k3emnnsApa oAHOW 1 (06bI4HO)"

XapakTepucTuku
(BCerpa)
MynbTugaTunkosas 1 (scerga) 1 (06bI4HO)" 1 (Bcerpa, TOT Xe 3aK3emnnap) 2 (scerpa)
MynbTunpeacTeneHne 1 1 1 1

“ BO3MOXHbI Cllyyaw, Koraa Ba o6pasla ¢ pasHbiX aTYMKOB MOTYT 6bITb 06paboTaHbl CHaYana ¢ NOMOLL b0 OTAEe b-
HbIX a/ITOPUTMOB «Bbl/Je/1IEHNSA NPU3HAKOB*, @ 3aTeM C NOMOLLbl0 06GLLEr0 anropuTma conocTaBneHuns («noNyTopHbIit an-
TOPUTM») UAW C NOMOLLbI ABYX Pa3HbIX aNropuTMOoB.

b VicknioueHnem siBseTcsA cnyyaii, korga MynbTUMOAaNbHYI0 CUCTEMY C OAHUM [aTUMKOM MUCMONbL3YIOT ANS Nofyye-
HUA ABYX pasHbiX MOAanbHOCTeR. Hanpumep, n3o6paxeHne BbICOKOTO pa3peleHuns Cnonb3yoT 415 BblgeneHns nuua un

pagyXKku uau nuua u CTpyKTypsl anua.
C VICKNIOYEHMEM MOXET ABMATLCA UCNONb30BAHNE ABYX OTAEMbHbLIX 4aTHMKOB ANSA NOJYYEHUS OLHOTO 3K3EMNsApa,
HanpuMep ABYXNanblLeBOoro AaTynka 0TneyaTkoB NasbLes.

MyfnbTUMOfalibHble GUOMETPUYECKNE CUCTEMbI MPUHUMAKOT BXOAALWMIA CUTHAT C OAHOTO WM MHO-
XecTBa AaTunKoB, KOTOpble Mo/yyalT 6MoMeTpUYeckme xapakTepucTuki AByx unm 6onee MoganbHocTei.
Hanpumep, ogHa cuctema, KOMGUHUPYOLWAa MHGOPMALUI0 0 INLE U pagyXHoi 060s04ke rnasa ans 6mo-
MeTPUUYECKOro pacrnosHaBaHusl, paccMaTpuBaeTcsl Kak My/bTUMOgasbHas cucTema HesaBWCUMMO OT TOro,
pasHbIMU yCTPOAcTBaMM 6binv NONYyUYeHbl M306paKEHUs NNLA U PagyXHO 060/104KU F1asa UK OAHUM 1 Tem
xe. He TpebyeTcsi, uTo6bl pasHble U3MepeHus 6biiv 06beArHEHbl MaTeMaTyYecku. Hanpumep, cuctema c
pacnosHaBaHvWeM oTreuyartka nasbla 1 rosoca 6ygeT cUUuTaTbCsi My/IbTUMOAA/bHOM AaXe Mpu UCNo/b30Ba-
HuK anroputma «UJI», No3BOMSIOWEro pacno3HaBaTb Nob30BATENS C NOMOLLbLIO TOW UK Apyroi Moganb-
HOCTMW.

MynbTUanropuTMuyeckne GuoMeTpuyeckme CUCTeMbl NosyyaoT oguH o6pasel, C 04HOIo AaTyuka u
06pabaTbiBalOT AaHHbI 06paseL ¢ NOMOLLbI0 ABYX 1 60/1ee anropuTMoB. [aHHblii MeTo4 MOXET 6bITb NpUMe-
HEH K N060o MoAaNbHOCTM. MaKkCcUManbHbIi 3EKT MOXET GbiTh NOMYUYEH NMPU NPUMEHEHUN aNrOPUTMOB,
OCHOBAHHbIX HA Pa3/IMYHbIX HE3ABUCUMMbIX NPUHLMNAX (Takue asiropUTMbl Ha3biBAOT OPTOTOHA/bHLIMY).

MyNbTUIK3EMNISAPHbIE GUOMETPUYECKUEe CUCTEMbI NPUMEHSIIOT OAWH (HECKO/IbKO) AATUMK(OB) ANS NOJY-
YeHusi 06pasLioB ABYX UV 6onee pasNyHbIX IK3EMMN/IIPOB OAHOM 1 Tl e BUOMETPUYECKO XapaKTepUCTUKN.
Hanpumep, cuctembl, nosyyaioLme n306pakeHsi HECKOIbKMX NasbLEB, CUMTAIOT MY/IbTUIK3EMMISPHBIMU, & He
My/NbTUMOAANIbHbIMK. OfHAKO CUCTEeMbI, Noyvatolime, Hanpumep, nocnefoBaTe/bHble Kaapbl N306paXeHui
VLA UK PaflyXKn, PacCMaTpUBAIOT Kak CUCTEMbl My/bTUNPEACTAB/IEHNS], & HE MY/IbTUIK3EMI/ISIPHLIE.

MynbTMaaTYNKOBbIE GMOMETPUYECKME CUCTEMbI NOSTYHAIOT OAUH U TOT XE 3K3EMM/ISIP 6UOMETPUUECKON
XapakTepuUCTUKK C MOMOLLbIO ABYX UK 60/1ee pasnuHbiX 4aTunkoB. O6paboTky HECKO/bKIUX 06pasLioB NPoBo-
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[OAT C MOMOLLbIO OAHOIO a/IropMTMa UM KOMGUHALMN HECKO/IbKMX anropuTMoB. Hanpumep, NpuioxeHne no
pacnosHaBaHWIo NnLa MOXHO UCMNO/b30BaTh Kak kamepy, paboTaloLLyto B BUAMMOM AuanasoHe, Tak u nHdpa-
KpacHylo kamepy, paboTarLlyto Ha onpefeneHHol gnmHe(ax) BoHbl (BOSIH) MHDPaAKPACHOTO U3/TyYeHNS.

Ona onpefeneHHbIX NPUIOXEHWA NpK aKkcnayaTaummn CyLLecTByeT MHOXECTBO KOMMPOMUCCHbIX peLle-
HWA. NO3BONSAOLWMNX YNYULINTb IKCNIyaTaUMOHHbIE XapakTePUCTUKM (TOYHOCTb UAEHTUdMKaLUMN N Bepudu-
KaLum. CKOpoCTb 1 MPOMYCKHY CNOCOBHOCTL CUCTEMbI, YCTOWYMBOCTb K OLLIMGKaM 1 NOTPebHOCTb B pecypcax),
NOBbICUTbL YCTOYMBOCTb K 0OMaHy, y4,06CTBO MCMOb30BaHNSA, YCTOWUYNBOCTbL K BO3AENCTBUIO (DaKTOPOB OKPY-
Xatoleli cpefpl, CHU3UTb 3aTpaThl [44].

[ns kpynHoMacwTabHbIX CUCTEM pacno3HaBaHWs JIMYHOCTM CYLLECTBYIOT AONO/HUTENbHbIE TpeboBsa-
HWA, Takme Kak 3pheKTUBHOCTb PaboTbl 1 HANNYNE TEXHUYECKOW NOAAEPXKKN, HALEXHOCTb, CTOMMOCTb NPU0G-
peTeHnsl. CTOMMOCTb XW3HEHHOro LMKNa U NIaHoBbIi OTBET CUCTEMbl Ha MAEHTUMDULMPOBaHHbLIE CNOCO6bI
aTaku, BAVAIOLWME Ha KOPPEKTHYIO paboTy cuctembl [44].

4.2 OpHOBpeMeHHOe M nocsiegoBaTesibHOe npeacTas/ieHns

4.2.1 O606weHHas Mofenb MybTUONOMETPUYECKOA CUCTEMDI

O606LLeHHas Moaenb MyNbTUOMOMETPUYECKON CMCTEMbI N306paxeHa Ha pucyHke 1. B gaHHoli Mmogenn
npuUcyTCTBYIOT TpK GUoMeTpuyecknx obpasua (P,. P2, P3) Tpex yHUKabHbIX 6UOMETPUYECKUX MOAASIbHOCTEN,
Kpome cny4aeB, Korfja ykasaHo nHoe. CyobekT npefcTaBnseT cucteme 6nomeTpuyeckyto(me) xapakrepuctu-
Ky”). CywecTByeT fBa MeToAa NPeACTaBNEHUS XapakTepuCTUK B 3aBWCUMOCTU OT CXEMbl CUCTEMbI:
1) o4HOBPEMEHHbII 1 2) nocnefoBaTenbHbIN.

NMpnmeyvyaHue — MeTof npefcTaBneHNs faHHbIX (O4HOBPEMEHHbI UM Noc/ef0BaTe bHbIA) oTANYaeTcs OT
meTofa o6befuHeHnA. [laHHaa MHOPMauus npusedeHa C LUenbio UAMCcTpayun akTopos, KOTOPble MOTYT BANATL Ha
cXeMy MynbTUGMOMETPUYECKOR CUCTEMBI.

4.2.2 OpHOBpeMeHHOe npejcTaB/ieHne

Mpy oAHOBPEMEHHOM MpeAcTaB/eHNN MosyyalT GuomeTpuyeckuii(ne) obpasel(Lbl) HECKONLKUX MO-
JanbHOCTeN Kak 0f4HO co6bITUe (HanpumMep, MLO 1 pagyxHasa 060104ka rnasa, 3apermcTpupoBaHHbie 04HOM
Kamepoii). CxeMbl CUCTEM, B KOTOPbIX UCNOMb3YyeTCA OAHOBPEMEHHbIV cO0p AaHHbIX, cnefyeT NPUMEeHATb B
NPUIOXEHNAX C BbICOKOW NPOMNYCKHOM CNOCOGHOCTbIO 3a CYET BO3MOXHOIO [OMOHUTENbHOIO YCNOXHEHUS
(ans cuHxpoHm3auun Habopa 06pasLoB) MK 3a CHET TPYAHOCTY NPU UCNOb30BaHUN (AyanbHOe B3anMogeii-
CTBME JaTu4MKOB, NOCTAHOBKA MO/Ib30BaTE/IEM HECKO/IbKMX 3ajay).

4.2.3 lNocneposaTtesnibHOE npeacTassieHne

Mpu nocnefoBaTeslbHOM NpeACcTaBNeHU BUoMeTpuYeckuin(me) obpaseL,(Lbl) Noay4vaT OT OLHON Un
HEeCKO/IbKMX MOJanbHOCTeN Kak oTAesnbHble cobbITuA. MNocnegoBatenibHOEe NoslydeHne MOXeT OblTb OcyLle-
CTB/IEHO C MOMOLLbIO TPeX CneayLWmnx MeTofos. MNepBbli — My/IbTUIK3EMMIAPHbLIA MeToj 3akniovyaeTcs B
MCNoNb30BaHUM ABYX v 6onee ak3eMnaapoB Of4HOM MOAANBLHOCTU, Hanpumep, oTneyaTka /1eBOro ykasa-
TeNIbHOro nasbLua 1 oTneyaTka NPaBoro ykasarebHOro nasabua. B gaHHOM npumepe efUHCTBEHHOE YCTPOWA-
CTBO. cuuTbiBawlee LudpoBOe u306paxeHne oTneyarka nasabla, WCNOAb3yeTcs nocnefoBaTesibHO
ABaxabl. BTOpoi — MynbTUMOAANbHBIA METOA 3aknioyaeTcs B UCNOMb30BaAHWN HECKOMbKUX Pa3HbiX 61o-
MeTpUYeCcKUX MOAasnbHOCTEN, NONYUYEHHBIX C OAHOr0 UM 6onee AaTUYNKOB, HaNpUMep nocnefosartesibHoe
noflyyeHue n3obpaxeHuin pyku n nuua. Tpetuii — MynbTUAATYMKOBBIA METOA 3ak/yaeTcs B UCMO/b30Ba-
HWU ABYX UK 6onee oTAeNbHbIX AaTYMKOB ANA NONy4YeHUs oAHOM(MX) GUOMETPUYECKON(MX) XapaKkTepucTu-
KMW”). HO He OfHOBpPEMEHHO. Bo nsbexaHue nytaHuubl C MyNbTUMOLaNbHbIM METOAOM, KOrAa BO3MOXHO
noslyyeHne 6UOMeTPUYECKOW(MX) XapakTepuCcTuKn(1K) ¢ ABYX UNn 6onee OTAebHbIX 4aT4YMKOB, MyNbTUAAT-
YMKOBbI METOJ, Ha3biBalOT «YHUMOAANbHbIA MyNbTUAATUMKOBbLIA MeToa». Mpumepamu Ana pacno3HaBaHus
mua ABAAKTCA faTunkv AN NoAyYeHus n3obpaxeHuii B MHpakpacHOM 1 B BUAMMOM AuanasoHax A/IMH
BOJIH, AATUMKMN A8 NONYyYEHUS ABYMEPHbIX U TPEXMEPHbIX N306paXeHunit; AaTuymkn gnsa pacnosHaBaHusa oT-
neyaTka nasnbLa; oNTUYECKNe, a/ieKTpocTaTuyeckne n akycTmyeckue.

4.3 B3auMmocCBA3b AaHHbIX

B MynbTUMOAasibHbIX 6UOMETPUYECKUX CUCTEMAX 06 beANHAEMbIE laHHbIE MOTYT ObITb B3aMMOCBSA3aHbl
Ha HeCKOJ/IbKUX YPOBHAX [57]:

- B3aMMOCBS3b MeXy MOAa/IbHOCTAMM; AaHHas B3aMMOCBS3b MMeeT OTHOLIEHNE K GMOMeTpUYecKnM
obpasuam, koTopble hU3NYECKN CBSA3aHbI, HANPUMep, peyb 1 ABMXEeHUe ryd nonb3osaTens:

- B3aMMOCBA3b, BO3HMKAOLWAsA BCNeACTBUE NAEHTUYHOCTM BuoMeTpuyecknx 06pasLios: ciyyai B My/b-
TNaNropuTMUYECKNX CUCTEMaX, Koraa OANH 1 TOT xe 6uomeTpuyecknii obpasel, (Hanpumep, n3obpaxeHve oT-
neyartka nanbua) UM NogMHoXecTsa 6uomeTpuyeckoro obpasua (Hanpumep, ronoc, korga Becb obpasel
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PucyHok 1 — Mogenb MynbTUGMOMETPUYECKO CUCTEMbI

MOXeT 6bITb MCNOb30BaH OAHUM a/IfTOPUTMOM M YacTb obpasLua — APYrum) NCNONb3YTCA PasHbIMU anropuT-
MaMu W3BIeYEHNs MNPU3HAKOB W aJropuTMOB COMOCTaB/EHWA (Hanpumep, COMOCTaB/iEHNMe Ha OCHOBe
KOHTPO/IbHbIX TOYEK 1 CONOCTaBNIEHNE Ha OCHOBE TEKCTYPbI);

- B3aMMOCBS3b 3HauYeHWli NPU3HAKOB: MOAMHOXECTBO 3Ha4YeHWli NPU3HaKoB, NpeAcTaBAAoLWMUX coboii
BEKTOpPbI MPU3HAKOB pa3HbIX MOAanbHOCTEN, MOTyT ObITb B3aMOCBA3aHbl, Hanpumep niowaib 1agoHn Nosb-
3oBatenia (reoMeTpus KUCTU PYKM) MOXET BbITb CBA3aHa C LUMPUHON nuua;

- B3aMMOCB$3b 3K3EMMNISPOB, BO3HUKAOLLLAA NpY 06LLeli TeXHWUKe aKCcnayaTaumm (Hanpumep, NCnoib30-
BaHVe OAHOro ¥ TOr0 Xe yCTpoicTBa pernctpaunmn, ofuH 1 TOT Xe YPOBEHb NOATOTOBKM onepaTopa):

- B3aVMMOCBA3b 3K3EMMN/ISIPOB, BO3HMKAaOLLAA BCleacTBMe 0cO6eHHOCTen cybbekTa (Hanpumep, uBeT-
Hble KOHTaKTHble INH3bl HAa 060MX rnasax).

6
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[ns onpeneneHus ypoBHS B3avMOCBS3M HEOOGXOAMMO NPOBEPUTHL CTENEHW CXOXECTU (MU peLleHue o
ponycke/Hefonycke), UMeloLe OTHOLEHNE K YCTPOCTBaM COMOCTaB/IEHUS, UCMOMb3yEMbIM B CXeMe 06be-
OnHexns. B [57] ykazaHo, 4TO 06beAnHEHNE B3aMMHO HE3aBUCUMbIX KnaccudmkaTopoB NPUBOAUT K 3HAUU-
Te/IbHOMY YNy4lleHN0 3DEKTUBHOCTU CONOCTaB/IEHNS.

[ns ABYX AOCTATOYHO TOYHbIX K/TACCMIVKATOPOB, BK/TIOUYEHHBIX B CXEMY 06beANHEHNS, BbIXOAHbIE AaH-
Hble. MOSly4YEeHHblEe HAa OCHOBE BXOAHbIX AaHHbIX OT O4HOIO U TOro Xe cybbekTa, MOryT 6biTb B3aMMOCBS3aHbl.
MosaTomy Lenecoobpa3Ho paccMaTprBaTb B3aMMOCBSI3b OLLIMBOK KnaccugmkaTtopos corsacHo [20].

Koppenauuio pre BbIMNCASIOT No hopmynie

nbI'c
Pnc = ; -
N-Nc -Nc -nN'c
rge N — 4YUCNo TeCTUPyeMbIX KnaccugpunkaTtopos;
N — ob6Lee 4ncno BXOAHbIX AAHHBIX;
NE — uMcno BXOAHbIX AaHHbIX, OLIMGOYHO Knaccuduumpyembix BCEMU kKnaccudukaTopamm npu Mcnonb3o-
BaHuu nopora C;

NCc — umncno BXOAHbIX AaHHbIX, NPaBUIbHO KnaccuduumpyeMbiX BCeMU Knaccudukatopamm npu Ncnonb3o-
BaHuu nopora C.

NMprumeyvyaHne — GopMyny UCNONb3YHT A5 BbIUNCIEHNS KOPPENALNM OWNGOK HA YPOBHE NPUHATUS PELIEHUS.

5 YpOBHU KOMOBWHUPOBAHMUSA

51 0O630p

Ana onpegenexHna ypOBHeVI KOM6VIHI/IpOBaHVIH B MyﬂbTVI6VIOMETpVI‘-IECKVIX CuctemMax B HacTtosduwem
pasagene npuneeneH SﬂeMeHTaprIVI 6VIOMeTpVI‘-IeCKVIl7I npouecc, a Takxe 6n10KH, BXoaduime B Hero, Ha npu-

Mepe CUCTEMbI ayTeHTUdMKaLUN. Ha pucyHke 2 nokasaHa 6/10K-CxemMa 3/1eMeHTapHoro 6UOMeTpUUEcKoro
npouecca.

PucyHok 2 — OnemeHTapHblii (YHUBepcanbHblil) 6uoMmeTpuyeckunii npowecc

BuomeTpuueckuii o6pasell, nonyyeHHblii C GUOMETpPUUECKOro AaTUrKa (HanpumMep, n3o6paxeHne oTne-
yatka nasnbla), HanpasnseTcss B MOAY/b MU3B/IEUEHNSI NMPU3HAKOB. B Mogyne n3BneyveHusi NpusHakoB C Mo-
MOLLbl0 MeToAoB 06paboTKM CUrHasMoOB NPOUCXOAWT Npeo6pasoBaHue o6pasua B NpusHaku (Hanpumep,
KOHTPOJIbHbIE TOUKM OTNeYaTka nanbLa), hopMupytoLlee npeacTaBneHune, noaxoasilee Ans NpoLecca conoc-
TaBneHusi. Kak npaBuio, HECKOIbKO NPU3HaKoB cOBMpaloTcsl B BEKTOP NPU3HAKoB. Ha BXO4 MOAY st COnocTaB-
NeHnsl NocTynaeT BEeKTOp MPU3HAKOB, KOTOPbLI CpaBHMBAETCS C MMelwwmmcs wabioHoM. PesynbTaToM
ABNSETCA CTeNeHb CXOXEeCTW, KoTopas UCMO/b3yeTcs B MOAy/e NPUHATUS pelleHnst Ans onpejenexus (Ha-
nprvmep. C MOMOLLbI MOpOra), COOTBETCTBYeT /M MNPEeACTaB/IEHHbIA 06pasel, VMeloleMycsi LaboHy.
PesynbTaT A4aHHOIO pelleHns SIBAsSeTCsl GUHAPHLIM; COOTBETCTBYET W/ He COOTBETCTBYET.

B MyNbTUGMOMETPUM BbIAENSIOT HECKOILKO YPOBHEN, HA KOTOPbLIX MOXET NPOUCXOANUTL 06beaNHeHNE;

a) YPOBEHb NPUHATUSA PeLUeHUs; Kaxaplii 31eMeHTapHbIi 6MoMeTpuYeckuil npouecc Ha Bbixoae npeso-
CTaBnsieT 6yneB pesynbTarT; 3T pesyibTaTbl 06bEAVHSATCS C MOMOLLbLID KOMGUHUPYIOLLEFO aNropuTMa, Tako-

ro Kak noruveckue pyHkumm «M» n «», ncnonbays napameTpbl, Takue Kak nokasateny kadectsa obpasua,
B KQUECTBE BXOAHbIX AaHHbIX:
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b) YpOBEHb CTEMEHEel CXOXeCTW: KaXAbli 3neMeHTapHbIi BGuoMeTpuyecknini npouecc, kak npaswno,
npefocTasnsieT Ha BbIXOAe OAHY UM HECKOJIbKO CTEMEHEN CXOXEeCTU, KOTOpble 06beANHAIOTCA B OAHY CTEeNeHb
CXOXECTN UM OAHO peLleHne, B fasibHEeLLeM ConocTaBnseMoe ¢ NOPOroM NPUHATUA pPeLLeHNst CUCTEMbI:

C) YpOBEeHb NPU3HAKOB: KaxKAbli anemMeHTapHbIli 6MOMETPUYECKMA MpoLecc NpefocTaBnseT Ha BbIXo4e
Habop NPU3HaKOB, KOTOPble 06bLEAUHAIOTCA B OANH HA6OP NPU3HAKOB UM BEKTOP.

d) ypoBeHb 06pa3LoB: KaxAablli aeMeHTapHbIli GUOMETPUYECKUA NpoLecc NpeaocTaBsieT Ha Bbixoae
Habop 06pasLoB, KOTOPble 06BEANHAITCA B O4MH 06paseL,.

O61bearHeHVe Ha YPOBHSAX @) U b) nponcxoauT A0 conocTaBieHns, 06beanHeHe Ha ypoBHSX c) nd) npo-
MCXOAMT Noc/ie conocTaBneHnsi. HecMoTpsa Ha TO YTO 06beANHEHNE BO3MOXHO Ha BCEX YPOBHAX, 06benHe-
H/We Ha ypOBHE MPU3HAKOB, Ha YPOBHE CTENeHel CXOXEeCTW U Ha YPOBHE MPUHATUA PeLleHus WUCNoMb3yloT
Hanbonee yacto. Ha pucyHke 3 npeAcTaBfieHbl pa3fvyHble YPOBHU 06beAVHEeHUs AN MynbTuMoAanbHOM
cuctemsl [7]. [45].

»au > osHacra
NUTOTT2 Rhuthe02
------- 2T
JJdr
LLla6noHb! 2
a)
b)
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c)

(o3

a) ob6beAnHeHWE HA YPOBHE NMPUHATUSA pelleHus; b) o6beanHeHUe Ha YPOBHE CTeneHeli cxoxecTu; c) obbeAunHe-
HWe Ha ypoBHe npu3HakoB; d) o6beanHeHNe Ha ypoBHe 06pas3LoB

MpumeyvyaHune — Ob6pasey 1 nobpasew 2 Ha pUCyHke 3 ¢) MOryT 6bITb OAHUM 06pasL oM.

PucyHok 3 — YpPOBHU 06beANHEHNSA A1 MYNbTUMOAANbHOW CUCTEMBI

[na oAHOBPEMEHHOrO MW NocneAoBaTeNbHOIO NoayYeHNs GuomMmeTpryeckoro obpasya n3BnekatT npu-
3HaKM 1 COMOCTaBNAIT C WabnoHoM. P,. P21 P3 (CM. pyCYHOK 1) OTHOCATCA K CTEMNEeHN CXOXeCTN nocne cpas-
HeHus ¢ WwabnoHoM. Mpouecc onpefeneHunsi cTeneHell CXoXecT 3aBUCUT OT CUCTEMbI U HE paccMaTprBaeTcs
B HacToseM cTaHjapTe. 3aTem cTeneHu cxoxectn P,, P2n PAnoctynaloT B MoAy/lb 06befnHeHUs ans nony-
YeHNs MTOroBOro pesynbraTta. B mynbTubrnomeTpuyecknx cuctemax o6beAvHeHne MOXeT NPOUCXOAWTb Ha
YPOBHE MPUHATUS PELLEHNSA WU HA YPOBHE CTEMEHeN CXOXecTu.

5.2 Ob6beAnHeHME HA YPOBHE NPUHATUA pelueHns

5.2.1 lpocToe 06beANHEHNE HA YPOBHE NMPUHATUSA peLleHns

O6beaVHeHne Ha ypOBHE NPUHATUA peLleHns NPOMCXoAMT Nocse Toro, Kak Ana Kaxaoro 6uomerpuyec-
KOro KOMNOHeHTa 6yAeT NPVHATO peLleHne 0 COOTBETCTBUN, OCHOBaHHOE Ha 6UHapHOM pesynbTarte (coBnage-
Hue/HecoBnageHne) MoAyNs NPUHATUS peLleHns (CM. pUCyHoK 3 a)).

[na 6uomMeTpryecKkmx CUCTeM, COCTOSILLMX M3 HEOOMbLIOrO Yucna KOMNOHEHTOB, PeKOMeHAyeTCs NpucBo-
UTb NIOTUYECKME MoKasaTen BbIXOAHbIM JaHHbIM COMOCTaB/IeHUs, YTOObI Npasuna 06beNHEHNS MOXHO OblNo
BbIPa3UTb Kak flornyeckme pyHKUMN. 3HaueHust AByxX Hanbosee 4acto NpUMeHAEeMbIX T0rMYeCcKnX YHKLUMIA «»
n «NN» ana aByx 610KOB BbIXOAHbIX AaHHbIX YPOBHS MPUHATWS peLleHns npeAcTas/ieHbl B Tabnuue 3.

Ta6nuya 33— 3HauyeHue nornyeckux PyHKUnin «» n «N1N» npu o6bveAUHEHUN pelueHnii ana AByx 6uomeTtpuuec-
KNX MofanbHocTe

PeweHne PeweHne
Pesynbtat o6begnHeHna «Ub PesynbTaTt o6beguHeHna «UaN»
BuomeTpua t BuomeTpua 2
X X X X
X . X .
. X X .
. . . .
MpumeuyuaHune — X — HecoBNnajeHue, « — coBnajeHne.
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[nsa 6GuoMeTpuyYecKnx CUCTEM, UCMOMb3YIOLNX HECKO/ILKO KOMMOHEHTOB, pa3paboTaHbl CXEMbI F0/10CO-
BaHWSA B kayecTBe npasui 06beguHeHns, Hanbonee pacnpocTpaHeHHbIM U3 KOTOPbIX ABSETCA NPaBusIo roso-
CcoBaHust NyTem 60/bWKNHCTBA. Jlornyeckme yHKUMM «U» n «N» SBASIOTCA KOHKPETHLIMKU MprMepamMmn
CXeMbl r0/10COBaHMs.

5.2.2 MopgudununposaHHoe 06beNHEHNE HA YPOBHE NPUHATUA peLleHns

5.2.2.1 O6o6LieHHas Moaesb

O6bevHEHNE Ha YPOBHE MPUHATUA PeLleHns OCHOBAHO Ha MHAMBUAYaNbHbLIX A5 Kax4oro obpasua pe-
LeHusx o gonycke/Heponycke. CywecTByeT Ba Buja MOAN(ULNPOBAHHBIX 06 beAUHEHNI HA YPOBHE NPUHS-
TMA pelueHuns: 1) MHOroypoBHeBOe 06beanHeHne 1 2) nocnegoBaresnibHoe o6begnHeHne. B MHOroypoBHeBOiA
cucTeme NpPUMEeHSIT MHAUBUAYabHble GUOMeTpUYecKmne CTENEHN CXOXECTN ANA onpefeneHns Noporos npu-
HATUSA pelleHns Ans 06paboTku Apyrnx 6uomMeTpruyeckux gaHHbix. B nocnegosatensHbIX cUCTEMax NUCMONb3Y-
0T MOPOrN MPUHATUS pelleHunii GuomeTpuyecknx obpasLoB KOHKPETHOW MOAanbHOCTM ANA onpefeneHus,
TpebyloTcsA M AONONHUTENbHbIE GUOMeTpUYeckne obpasLbl APYrMx MOAanbHOCTER ANA NPUHATUSA 06Lero
CUCTEMHOrO pelleHns. Cxembl 06befUHEHNSA HA YPOBHE MNPUHATUSA pelleHus ANS Bbllleyka3aHHbIX BUAOB
npuBefeHbl Ha puUcyHke 4.

5.2.2.2 MHoroypoBHeBas cuctema

HesaBnucumo OT TOro, ABMSAETCA /M NpeAcTasB/ieHne O4HOBPEMEHHBIM WU NocnefoBaTesibHbIM, CTeNeHb
cxoxecTu P, nocTtynaeT Ha BXOf, MHOTOYpOBHEBOI cucTembl. Cuctema o6pabaTtbiBaeT CTENEHb CXOXECTU C
y4eTOM yCTaHOB/IEHHOr0 Nopora. Ecim cTeneHb CX0XeCcTn NPOXOANUT KpuTepuit/nopor gns moganbHoctn P,. To
Ha OCHOBaHWUW BbIXOAHbIX AAHHbLIX PEryMpytoT (MOBbLILLAIOT WM NOHMXAKT) NOPOr, Heo6XoAUMBIA AN NPo-
XOXAeHNs mofansHocTn P2 Ecnu P, He npoxoauT kpuTepwuii/nopor ans moganbHocTu P,. TO Ha OCHOBaHUK
BbIXOJHbIX flaHHbIX, C/legyeT NOBbICUTb MOPOr, HEOOXOAUMBINA A8 MoAanbHOCTU P2, Mocne okoHYaHus obpa-
60Tkn P, 1 cbpoca noporosbix TpeboBaHWin 4189 MOAaIbHOCTM P2 cTeneHb cxoxecTn P2 noctynaeT Ha BXOA
cucTeMbl. AHanornyHo npouecc nostopsetca Ans P2 u P3 Mocne okoHyaHna obpaboTku moganbHocTn P3
NPVHUMAIOT OKOHYaTe/IbHOE peLleHmne 0 Aonycke/Hefonycke.

5.2.2.3 lMocnepoBaTesnibHas cuctema

HesaBncumo oT TOro, ABMAETCA U NpefAcTaBeHe O4HOBPEMEHHbLIM UM MOCNef0BaTe bHbIM, nocne-
[oBaTeflbHble CUCTEMbI OCHOBBLIBAKTCSA Ha AaHHbIX MO KpaiiHeil Mepe ofHOro 6MomeTpuyeckoro obpasua.
Ecnu nepBblii o6pasel, He COOTBETCTBYeT Tpe6oBaHUsAM, TO NPOUCXOAMT CONOCTaBAeHNE AONOMHUTENbHbIX
06pasuoB. CornacHo pucyHky 4 cteneHb cxoxecTu P, nocTynaeT Ha BXOA CUCTEMbI M CONOCTaBSETCA C NOPo-
roBbIM 3HayeHnem P,. Ecnv cTeneHb CXOXeCTW NpeBbIllaeT Noporosoe 3HayeHne P,, To nocnegyoulee pelie-
HMe NPUHMMAlOT Ha OCHOBaHWM YPOBHA AOCTOBEPHOCTM pesysbTarta (koTopasi MOXeT 3aBuceTb OT KayecTBa
obpasua). Ecnn ypoBeHb [,OCTOBEPHOCTW SABASETCA AOCTATOYHbIM, TO NPUHYMAETCSA NOMOXNTENIbHOE pelle-
Hue o gonycke. Ecnu cTeneHb cxoxecTn P, He NpeBbIllaeT NOpoOroBoe 3HavYeHne Unun NpesbIaeT, HO OKasbl-
BaeTCA HeAO0CTaTOYHO AOCTOBEPHON, TO nocnefoBaTefibHast cMcTeMa MCMNONb3yeT CTeneHb CXoxectn P2
[JlaHHbIl npouecc noBTopseTcs ANa cTeneHel cxoxectn P, n P3. B nocnefoBaTtenibHbIX CUCTEMAX MOTYT He 1C-
Nnosib30BaTbCA CTeneHun cxoxectn P2 un P3, ecnn cteneHb cxoxectn P, npesbillaeT NMOpoOroBoe 3HayeHue u
MMeeT fOCTaTOUHbI YPOBEHb [OCTOBEPHOCTMU.

5.3 O6beAuHEHNE Ha YPOBHE CTeNeHel CX0XecTu

5.3.1 0630p

Mpy 06beAMHEHNN HA YPOBHE CTENEHEN CXOXECTN Kaxaas cucteMa npefoctaBnseT CTENeHb CXOXecTn
BeKTopa MpU3HaKoB W BEKTOPaA LWabMoHOB. [JaHHble CTENEHN CXOXEeCTV B fasibHelileM MOryT 6biTb KOMOUHY-
poBaHbl C Le/Nbio NoBbIWEHNS 3WEKTVBHOCTY CONOCTAB/IEHUS.

C TeopeTuyeckoli TOUKN 3peHns BuoMeTpuyeckne npoLeccbl MOryT 6biITb KOMOMHMPOBAHHBIMUY A1 Ta-
PaHTUPOBaAHHOIO NOBbILLEHUS 3¢hHEKTUBHOCTM conocTasneHuns. CTeneHmn cxoxecTn noboro konnyecTsa Npo-
LLeCccoB MOryT 6bITb CKOMOMHUPOBaHbI TakMM 06pa3oM, YTO My/IbTHBMOMETprYECKas KoOMOrHaums (B cpegHem)
BGy[eT He Xyxe, Yem Ny4dlnii n3 otaenbHbiX 6unomeTpuyecknx npoueccos. OCHOBHOI 3afjadyeli aBnseTcs npa-
BU/bHbIV BbIGOP METOA4a KOMOMHUPOBAHWSA AaHHbIX Y NOBbILEHNA 3(hDEKTUBHOCTY CONOCTABNEHUSA.

ANropuT™ feiicTBuiA NS KOMOMHaLMK CTENEHEN CXOXECTWN B My/TbTUOMOMETPUYECKOI CUCTEME AO/MKEH CO-
0TBETCTBOBaTb XOTA Obl A4BYM OCHOBOMNOMArawLWmm npasuiaM. Bo-nepebix, kaxkabli 6rnomeTpuyeckuii npoLecc
[l0/KeH NpefocTaBUTb CTeNeHb CXOXeCTH, a He OJIHO3HaYHOe peLleHne O Aonycke/Heaonycke. 1 nepefarb ero
MynbTUGMOMETPUYECKOMY KOMOMHaTOPY. BO-BTOpbIX, €lle A0 Havana akcnayatauum MynbTMbuomeTpuyeckomy
KOMOUHATOPY A0/MKHbI ObITb NepefaHbl TEXHUYECKNE XapaKTepPUCTUKN (Takune Kak pacnpegeneHns cTeneHeli cxo-
XEeCTU) KaxxAoro 61MOMeTPUYECKoro npoLecca B yCTaHOBNEHHO thopMe.

0



2011/1ISO/IEC/TR 24722:2007

FOCT P 54411

suHamad sulsHUduU aH80dA eH anHaHNTa490 aoHHegodUNNUTON — ¥ YOHADUd

KMMUKbOHbb

11



FOCT P 54411—2011/ISO/IEC/TR 24722:2007

Kak cuctema Bepudpmkaumu (1:1), Tak u cuctema ngeHtudpurkaunm (1:N) nogaepxusalT 06beanHeHne Ha
ypOBHe cTeneHei cxoxecTn. OfHako NAEeHTUPUNKALMOHHbBIE CUCTEMbI TaKKe MOTYT MHTerpupoBaTth JOCTYMHYO
MHhopMaLLMIo Ha YPOBHE KaTeropuii (UTo ABnseTcs QopMOoii YPOBHSA CTEMEHEN CXOXECTU C MHOXECTBOM cTene-
Hel CX0XecTu UM NpusHakamm, OCHOBaHHbLIMU Ha CTEMeHAX CXOXecTun). B cuctemax naeHTndukaumm wabnoH
6uomeTpuryeckoro obpasua conocrasnseTca ¢ wabnoHamn u3 6asbl JaHHbIX, B pe3ynbTare yero obpasyetcs
pag cteneHelt cxoxecTun. B [23] onucaHbl Tpy MeToAa KOMOMHMPOBaHWSA KaTeropuii, yCTaHOBNEHHbIX Pa3HbIMU
KombnHaTopamu. B MeToge BbicLUe kKaTeropum npu 06paboTke pasHbIMU KOMOGUHATOPaMK KaXX40My BO3MOXHO-
My COBNafieHVo NpUcBanBaloT BbICLYO (MakcumasibHyt) Kateropuio. Mpy NnpuBefeHnn K parmknpoBaHHON no-
crnefoBaTelbHOCTU NPUBA3KA HapyLllalTCs, a UTOroBOe peLleHne NPUHUMAatoT Ha OCHOBE KOMOGWHMPOBAHHbIX
kateropuii. B metoge nogcueta Bopfa npuMeHsieTcs CymMma KaTeropuid, HasHauyeHHas WHAWBUAYaNbHbIMM
ycTpoicTBamy CONocTaBeHns Ana nogcyera KOMOMHMPOBaHHbIX kaTeropuii. MeToA N0rcTUYECcKon perpeccun
ABnsieTca 0606LLeHHbIM METOAOM NoacyeTa bopaa, Korga noAcUMTLIBAOT CYMMY UHAMBUAYANIbHLIX KATEropuii ¢
NPUCBOEHHbLIM BECOBbLIM KO3(h(hMLLEHTOM. @ Beca onpefensioT C NOMOLLbIO IOTMCTUYECKOW perpeccuu.

5.3.2 Hopmanusaumsa cTeneHei CXoxecTun

Mpv NnpyMeHeHWn MeTofa HopManm3auun CTeneHel CXOXeCTN OCYLLeCTBASAT NOMbITKY pacnosioxuTb
CTeNeHb CXOXEeCTN Kakgoro 6uoMeTpuyeckoro npouecca B 06Leil 06n1actTn. HekoTopble NOAX0AbI OCHOBaHbI
Ha nemme HelimaHa—TnpcoHa ¢ ynpoLyeHrem npeAnonoxeHunii. Hanpumep, npusefeHve cteneHel cxoxec-
TN K OTHOLLEHMAM NpaBAonofo6us no3sonseT KOMOMHNPOBATL MX NYTEM YMHOXEHMWS NPU YCNOBUN Npeanosno-
XeHVa 0 He3aBuMCMMOCTU. [pyrne noaxofbl MOryT OblTb OCHOBaHbl Ha WU3MEHEHWU WMHbIX CTaTUCTUYECKUX
KpUTepueB pacnpefeneHnini cTeneHe CXoxecTu.

MapameTpbl, NPYMeHAeMble NpY HOPMaU3aunn, MOryT 6bITb OnpeAesieHbl C NOMOLL b0 YCTaHOBIEHHOW
obyyarolleii nocnefoBaTelbHOCTH UM OCHOBaHbI Ha TeKyLeM BEKTOpe MPU3HAaKOB.

MpumMeuyaHune — BbluncneHHas XxapakTEPUCTMKA MOXET OTHOCUTLCS TO/IbKO K «OLEHOUHbIM CTEMEHSIM CXOXEC-
TU» 6a30BbIX XapakTepuUCcTUK BbIGOPKK.

Hopmanusaums cteneHein cXoxecTn cBa3aHa ¢ 06beMHEHNEM Ha YPOBHE CTeMNeHeli CX0XecTu, Tak kKak
OHa B/MSAET Ha cnoco6 KOMBVMHMPOBAHUSA CTEMEHeN CXOXECTU U TO. Kak OHU MHTEePNPeTVPYIOTCA B TePMUHAXx
3KCnyaTalMOHHbIX XapakTepucTK BMOMETPUYECKON CUCTEMbI cornacHo [36]:

a) CTeneHW CXOXEeCTW Ha BbIXOAe OTAE/bHbIX YCTPONCTB CONOCTaBEHUSI MOTYT BbITb HEOLHOPOAHLIMU.
Hanpumep, Ha BbixoAe OAHOrO YyCTPOCTBA CONOCTABNEHNS OKaXETCSA N3MEePEHME pasnnynii (HeCxoxecTu), a
Ha BbIXOfe ApYroro — n3MepeHvie 61130CTu (CXOXeCTH);

b) BbIXOAHbIE flaHHbIEe OTAE/bHbIX YCTPOACTB CONOCTABNEHUSI MOTYT HAXOAWUTLCA HE Ha 0 HOI UNCNOBOIA
wkane (He B ofHo obnacTn);

C) CTeneHn CXOXeCTU Ha BbiXOAe YCTPONCTB CONOCTaBNEHNS MOTYyT UMEeTb pas/iMyHoe cTaTucTuyeckoe
pacnpegenexve.

Mo 3TUM NpUYMHaAM CTEMEHN CXOXECTU, Kak NpaBuio, HOpMaausyTcs B 06Lyto 061acTb 40 06beguHe-
Hus. Ha pucyHke 5 nsobpaxeHa cxema 06befUMHEHNS Ha YPOBHE CTeNeHel CXoxecTn Ana o6paboTku 4BYX
6romMeTpmyecknx o6pasLoB c y4ueToM HopManmnsalmm.

PucyHok 5 — CTpykTypa 06beAMHEHUSA HA YPOBHE CTeneHell CxoxecTn

12



FOCT P 54411—2011/ISO/IEC/TR 24722:2007

B Tabnuue 5 npuBefeHbl Hanbonee pacnpocTpaHeHHble MeToAbl HOpMasIM3aLun CTENEHEeR CXOXEeCTH.
HekoTopble meTofbl 06befUHEHNA HENOCPEACTBEHHO NCMOb3YIOT (PYHKLMM NIOTHOCTU pacnpejeneHns Be-
poaTHocTel (PMNPB) n TpebyoT NPUMEHEHUST METOA0B HOpMaM3aLuun.

B Tabnuue 4 npuBefeHbl 0603HaYeHUs, UCNOMb3yemble Takke B Tabnuue 5. B HekoTopbIX cnyyasx
®MNPB npyMeHAT 4718 Npeobpa3oBaHUs UCXOAHbIX CTEMEHeN CXOXeCTN HenocpefCTBEHHO B BEPOATHOCTb
NIOXHOTO Aonycka, Y4To NpMBOAMT, TakKMM 06pas3oMm, K NPUHATUIO pelleHnss 6e3 HeobXxoaMMOCTV NepeHeceHns
NCXOHbIX CTENEHEN CXOXEeCTU B HOPMUPOBaHHY0 06/1aCTb 3HAYEHWIA NPV NOMOLLM HOPManu3aLuu.

Ta6nuya 4 — O603HaYeHMA, UCNoNb3yemMble a opMyiax HopManusauuu cTeneHen cxoxecTu

O603HaueHns
Crartuctuyeckuii napameTp P
acnpegenenne nof/MHHbIX
PacnpepeneHve noanMHHbIX Pacnpepgenenve pea 'EE
nonb3osatenei «CamMo3BaHLEeB * nonb3osatenen n
u «Ccamo3BaHLeB*
MuHUManbHoe 3HauYeHue ssm sL
MakcumanbHoe 3HauyeHue ®MH
CpepHee 3HaueHne Jw ®NVkosn °Mmn
MepaunaHa es
eB
CTraHfjapTHOe OTK/IOHEeHUe Sso Sso EER)
KoHcTaHTa C C C
dNP8 PDFO PDF'
LleHTp nepekpbiTua ®rPB So«nU, -
Wunpuna nepekpbiTua ®MPB
MpumevyaHne — S — creneHb Nnogobus. G — NOANUHHbLIA Nonb3oBaTenb. | — «camosBaHelu». B — nognuH-
HblA NONb30BaTeNb N «CamMO3BaHeL».
Ta6nuya 5— MNpumepbl MeToAOB HOpManu3auumn cTeneHeli CXoxecTn
ONeMeHTbI
MeTop, dopmyna MpumevaHve
[aHHbIX
MuHUMyM — s'-<s-s2,n)/(s£,-s"“n> ;S;aT; 8 faHHOM MeToje UCMNONb3y-
MaKCcUMyMm a 0T aMnupuyeckne [faHHble
(MM) ne« (TeopeTudeckue unu npea-
oCTaB/IEHHble MOCTaBLYUKOM
npeaenbHble 3HauyeHus).
MeTof He yunTbiBaeT Henu-
HelHOCTb
MokasaTtens Z s-MS-sLrysU AMeedT- [JaHHblil MmeTOoq Nnpeagnonara-
s eT HopmasbHoe pacnpepge-
ao NeHne, nosBonAeT ocyuje-
CTBNATH CUMMETPUYHYIO
HopManusauuio oTHOCHU-
TeNlbHO CPeJHero 3HauyeHus,
npeanonaraet cTabunb-
HoCTb o06Goux pacnpepgene-
HU No BblIGopKam
A6conTHoe e* (S-8JL) [aHHbll MeTOg Nnpeanonara-
mMefunaHHoe - ) eT cTabnnbHOCTbL 060MX pac-
A (C-median|S-SEw() c H P
OTK/IOHEHNe npegeneHunii no Boibopkam
(MAO)
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OkoHYaHue Tabnuubl 5

MeTog

Fmnep6onuuec-
KU TaHreHc
(Tahn)

ApanTuBHbI
(AO) (cm. (63]):
a) 6ukBagpa-
TUYHbIA (00)

0) nornyeckuit

C) KBagpaTuu-
Hblli — NUHen-
HbIi — KBagpa-
TUUHbIA (QLQ)

BrnomeTpuuec-
Knit koadp-
DuLmeHT ycu-
NeHusa npoTue
«camMo3BaH-
ues» (BGI)

BroAMNn

MeTop noacye-
Ta boppga

S'=0.5(Tahn(C(S - S,V Sf0) ¢ 1)

dopmyna

1 >
—nuu-

ng - ¢

c-"<1-clnun, -c).num >c

1 a#8B"~

| ........... niw nun 1

|[KH ,--Tb --7M **7)

P*«|/P3.10;
roe Pago — 3HayeHue PDF
npu CTENeHN CXoXecTu S,;
Ps<i — 3HauyeHnne PDF1
npu cTeneHun cxoxecTtun S,

g0

* cuwmb {wmnu

N — Kateropus (S).
rae N — yucno anbTtepHatuBs

1

SnemMeHTbl
AaHHbIX

gc

&%

PDFC:
PDF'

PDF'

KaTeropus

MpumevaHne

B faHHOM MeTOofe UCMOoNb3y-
eTcA cpefjHee 3HayeHue un
M3MeHeHne pacnpejeneHns
npeo6pa3oBaHHbIX [JaHHbIX.
MeToa npegnonaraeTt cTa-
6unbHOCTL 060MX pacnpege-
nexwnii no BbiGopkam

[aHHblii MeTOA npegnonara-
eT HeNMHeHOCTb, BKNYaeT
B ce6sa Tpu meToda moAenun-
poBaHua. npeanonaraet
cTabunbHocTb o06o0ouMx pac-
npegeneHuit no Bbl6opkam.
nM>— nokasatenb afanTus-
HOW Hopmanusauun; Mun—
nokasaTtenb Hopmanusauyuu
npn “cnosib3oBaHWN MeToAa
MUHUMYMa-MaKCUMyMa;

C — LEHTP NnepekpbITUA cTe-
neHei CXOXECTU NOANMMUHHBIX
nonb3oBaTtenein u «camos-
BaHUeB». iVv— LWINWpUHaA ne-
peKpbITUS; A — Manas Benu-
ynHa (0.01 no (63))

MeTtos npepgnonaraet cra-
6UNbHOCTbL 060MX pacnpege-
nexwnii no BbiGopkam

MeTog npeanonaraeTt cra-
6UNBHOCTb pacnpegenexus
«CaMo3BaHUeB»

MeToa NPUMEHAIOT TONbKO
npu conoctasnennun 1:N

MpumeuaHnne— B Tabnuue npejcraBneHbl ABa Tuna mMetoga Hopmanusauyuu: 1 — metoq, npeobpasylownii
napamMeTpbl pacnosioXeHus u macwTtaba pacnpeaeseHns cTeneHel cxoxecTn, n 2 — MeTof, onpejensawwuii ToabKo
061acTb NEPEKPLITUA CTENEHENR CXOXECTU NOANNHHBLIX NONIb30BaTeNel N «camo3BaHUeB». Takum 06pasom, MeToAbl MU-
HUMyMa-mMakcumyma. nokasatens 2. MAD n Tahn oTHocaTca k Tuny 1. a metogbl QQ 1 QLQ — k Tuny 2. O6bIYHO MeToA

TUna 2 NPUMEHAT nocae Ncnosib3oBaHna ogHOro 13 Metofos Tuna 1.

5.3.3 MeToabl 06beMHEHNS CTENEHEN CXOXeCcTn

Ecnu BbIXOAHBIMU J@aHHBIMU OTAENbHbIX GIOMETPUYECKUX CUCTEM COMOCTaB/IEHUS ABNsieTCst Habop BO3-
MOXHbIX COBMNAaZEHWNI, a TaKkKe CTeNeHb KauyecTBa KaX4oro coBafeHns (CTeneHb CXOXEeCTH), MHTerpauust Mo-
XeT 6bITb BbINO/IHEHA HA YPOBHE CTENeHel CX0XecTu. [JaHHY MHTerpaumto Takke HasbiBalT 06beAVHEHEM
Ha YpOBHE XapaKTepUCTMK /I Ha YPOBHe foBepus. CTeneHb CXOXECTH Ha BbIXOAe, No/lyYeHHas C ycTpoiicTea
COMOCTaB/IEHNS, COAEPXKNT HaMbosiee MOSHYI MHAOPMAaLN0 O BXOAHOM GMOMETpMYECKOM o6pasue, HO He
BK/OYAET B cebsi MH(OPMALMI0 HA YPOBHE NMPU3HAKOB U AaTyMKoB. Kpome Toro, npoLie noayyuTs AOCTYM U
KOMGUHMPOBATL CTEMEHN CXOXECTU, NPeACTaBNEHHbIE HECKONBKMMU Pa3NnyHbIMW YCTPOCTBaMYM comnocTaBne-
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Musi. BcneacTBre 3Toro MHTerpauus AaHHbIX Ha YPOBHE CTENEeHel CXoxecTu aBnseTca Hanbonee pacnpoctpa-
HEHHbIM NOAX0A0M B CMCTEMax My/bTUMOAaNbHON 6uomeTpun. B Tabnvue 6 npuBeseHbl OCHOBHbIE NPUHLMMbI
HECKO/IbKUX MeTOA0B 06beAVHEHNSA 1 COOTBETCTBYIOLLME JaHHble, XapakTepusytoLlmne athdekTMBHOCTb COMNoc-
TaBeHWs.

B cnyuyae Bepudukauum npyuMeHsaoT Ba MeToAa 06beArHEHNS Ha YPOBHE CTeneHei cxoxecTn. OauH
3ak/loyaeTcs B TPAKTOBKe 06beANHEHNA Kak 3aAaumn knaccudvkauum, BTOpoi — Kak 3afayn kombuHaumm [36).
[39]. Mpu knaccudrKaLMOHHOM MeTOoAe BEKTOp NPM3HaKOB CO34aeTCs C NOMOLLbIO0 BbIXOAHbIX CTENEHE CXo-
XXECTU. NONYYEHHbIX C OTAE/bHbIX YCTPOWCTB COMOCTAaBMEHNSA. 3aTeM BEKTOP NPWU3HAKOB OTHOCST K OHOMY 13
[BYX KNaccoB: «A0nyck» (NoA/IMHHbIV NONb30BaTesb) UK «HELOMNYCK» («caMo3BaHeLl»). Knaccudgukatop, uc-
nonb3yemblil B 3TUX Lensax (Hanpuvep, 4epeBo NPUHATAA pelleHni, HelipoHHas ceTb, METO/, ONMOPHbIX BEKTO-
poB. meToA k-6nmxaiwmx cocepeit, aHcambnb pellalwux AepeBbeB U T.A.). MO3BOMASET Onpeaenuntb
pasfensoLwyo NoBepXHOCTb, He3aBMCUMO OT crnocoba co3gaHus BekTopa npu3HakoB [6], [65]. [66]. Bcne-
[CTBME 3TOr0 BbIXOAHbIE CTEMEHN CXOXECTUN Pa3HbIX MOAaNbHOCTE MOryT O6biTb HEOAHOPOAHLIMY (NOKa3aTe b
pasnuunii unn 6an3ocTu, pasHble 061acTV YNCNOBbIX 3HAYEHUIA U T. A.). U 40 UX NpeAocTaBNeHns Knaccuduka-
Topy 06paboTka He TpebyeTcs. Npy KOMOMHALNOHHOM METOLE OTAE/bHbIE CTENEHN CXOXECTN 06bEANHSAOTCA
[ANA co3faHna efivHON CKansipHOl CTEMEHWN CXOXeCTW, KoTopasi BNOC/eACTBMM NPUMEHSIETCA ANA NPUHATUA
OKOHYaTenbHOro peluenus [42]. na obecneyeHnss KOMGUHMPOBaHNSA CTEMEHEeR CXOXEeCTV pasHbIX MOAaIbHOC-
Tel cTeneHu CXoxecTu eLle A0 KOMOMHYPOBaHUSA B Crlydyae Heo6X0AMMOCTN MOTYT ObITb NepeBeAeHb! B 06LLYy0
o6nactb. 3T0 AelicTBME Ha3blBaeTCA HopManusauueli cteneHeli cXoxecTu (CM. NyHKT 5.3.2 HacTosLLero cTaH-
fapta u [27]).

Mpun knaccmdrKaLMoHHOM MeToAe NPUMEHSAETCS cxema Moayna 06beMHeHNs 418 nomcka ONTUManbHO-
ro knaccudpukatopa gnsa pasfeneHns nonb3osaTesieil Ha ABa knacca: NOAJIMHHbIX No/b30BaTenei n «camos-
BaHLUeB». [1n5 aToro knaccudumkatop onpegenseT e 061acTy NPUHATUSA pPeLleHuss B NPOCTpaHCTBe BeKTopa
NPU3HAKOB: MepBY — AN Knacca NOAMHHLIX NONb3oBaTeneli U BTOPY — ANA Klacca «CaMO3BaHLEeB».
[JaHHble 06n1acTv oTAeneHbl APYr OT Apyra pasfenstoLeii NoBepxXHOCTbIo, hopMa KOTOpOW f0MKHA BbITb ONTK-
MU3MpoBaHa B npouecce paspaboTky cxembl MOAYNsA 06beAuHeHus. Pasgensiowas noBEePXHOCTb MOXeT
MMeTb pasHylo hopMy B 3aBUCHMOCTMN OT C/IOXKHOCTM M XapakTepa pacnpefeneHus AByx knaccos. OHa MOXeT
ObITb NPOCTOW (HanpuMep, NMMHNUA B INHERHBIX AUCKPUMUHAHTHbIX OYHKUMAX) U 6onee cnoxHon (Hanpumep,
KaK B MHOTOMECTHbIX HEPOHHbIX CETAX W MeTOoAax ONOPHbIX BEKTOPOB). PasgensioLne noBepxHOCTU MOryT
6bITb OnpefefieHbl CTaTUCTUYECKUMI MeTodamu, HanpuMep MeToAoM OTHOLEHUs npasgonofobus Heima-
Ha-lMnpcoHa. He3aBncuMMOo OT BbIGpaHHOro MeToa OCHOBHAS Lieflb 3aKNoHaeTCsa B HAXOXAEHWUN pa3fensoLmx
NOBEPXHOCTEN, ynyyLlalLwmx npouecc knaccugmkauuy gns cCooTBETCTBYIOLLMX NPUIOXKEHNIA.

KomburHaunoHHbIe MeToAbl MpeacTaBnsaT coboli npocTble N 3dhekTUBHbIE METOALI 6UOMETPUYECKOTO
06beANHeHNA B TOM C/lyyae, ec/im CTeNeHN CXOXeCTW OAHOPOAHbI WAN MOTyT ObiTb HOPMasM3NpPOBaHbI.
MIMEeHHO n3-3a NpocToThbl 1 3 (EKTUBHOCTN KOMOUHALMOHHbIE METOAbI ABAAIOTCA OAHVMU U3 Hanbonee yac-
TO NPUMEHAEMbIX METOL0B B My/NbTUOMOMETPUYECKNX CUCTEMAX. TeopeTnyeckas CTPyKTypa KOMOMHALMOH-
HbIX knaccudukatopos Kuttnepa [42] onucbiBaeT Hanbonee pacnpocTpaHeHHble MeToAbl: Npou3BefeHue,
CYMMY, MaKCUMyM, MUHUMYM, YCpeAHeHne. Kaxablii 13 3TUX MeTOA0B UCNO/b3yeT NPOCTble UM OCHOBAHHbIE
Ha npaBunax apudmeTnyeckne AeicTBUS 418 KOMOUHUPOBAHNUA CTEMNEHEl CX0XECTU HECKONIbKUX NCTOYHU-
KoB. [laHHble MeToAbl NO3BONSAIOT NpUCBanBaTb BeC CTeNeHu (CTeneHsm) cxoxecTtu [1]. Mpu Hannunm 6onb-
LIOro KonuuyecTBa WHgopmauum 0 pacnpefeneHun CcTeneHeli CXO0XecTu MpUMEHAT 6GaliecoBckue
CTaTUCTUYECKNE BbIYUCAEHUS NMPU KOMOUHMPOBAHWUN CTEMEHEN CXOXEeCTW PasfINyHbIX 6UMOMEeTPUYECKUX
YCTPOICTB conocTaBneHns cornacHo [3]. B gaHHbIX MeToAax yunTbiBaeTCA OLEeHOYHAss TOYHOCTb OTAEe/bHbIX
KnaccucnkaTopoB B npoLiecce o6beguHeHns. B obuiem cnyyae npouecc 06befMHEHNS CUNTAKOT BbINOTHEH-
HbIM no Baliecy, ecnm nmeeTcs A4OCTATOYHO faHHbIX AN 0bydeHus. P,(S|G) n P,(S|l) o603HauatoT NI0THOCTH
BEPOATHOCTU pacnpepesieHns CTeneHn CXoxecTn S (COOTBETCTBYIOLLEro /-1 MOAanbHOCTK), UCX0AA U3 Npef-
NoNoXeHW’ NOANMNHHbIV NONb30BaTENb U «CaMO3BaHeL» COOTBETCTBEHHO. MpocToii knaccudmkatop baieca
(MKB) npuHMmMaeT pelleHne 0 coBnageHnn/HecoBNafeHMN. OCHOBbLIBAsACH Ha anoCTePMOPHBIX MNIOTHOCTAX
BeposATHocTell P(G|Si, S2.....S«) n P (I|Si, S2...... Sw). Npwu HegocTaTke AaHHbIX AN 06yyYeHus (CTeneHu cxo-
XeCTU NOASIMHHOIO NOJIb30BaTe A U «CaMO3BaHLa» COBMaAatoT) NPaBuIbHO OLEHNTbL NIOTHOCTb COBMECTHO-
ro pacnpegeneHvs, BKIOYaLWyl B Ce6S HECKONbKO MoAanbHOCTel, HEeBO3MOXHO. Takum o6pasom,
anoctepropHas BepOSATHOCTb MOXET ObITb OL,eHeHa Mo NPOM3BeAEHNI0 OTAENbHbIX MOTHOCTEN BEPOSATHOC-

T, 70 ecTb P(G|Si, S2....Sv)=f] p (S, 1Q n P(1]S,, S2.....SN) = f p (S. 1i).
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Tab6bnunuyue 6— Npumepbl METOAOB 06bEeANHEHUA CTeNeHel

cxoxecTtu

Tpebyemble AaHHbIE XapakTepusaumum

dopmyna
MeTog, 06beANHEHNs cTeneHeln
cxoxecTu Her  POF,  PDF, EER vov lePco
HaulbHble

MpocTas cymma MS; o
MuHMManbHas cTeneHb min(/= 1...W)S* (¢}
CXOXecTu
MakcnmMmanbHas cTeneHb CXoXec- max(® = 1...N)S; o
™
B3BelwuBaHue ycTpoiicTBOM £</=1... NiW,S; (0]
conocTaBfieHus
B3BelwBaHue yCTPONCTBOM CO- E{<=i...«iw;s; (e} o
nocTaBfeHnss ¢ 06befUHEHUEM
OMP8 ana npuHATUA peweHusn
no [64]
B3BelwuBaHue nonb3oBaTenemM £ h=i..niw;s; o
B3BelweHHOe nponssefeHune [e]
Cymma BeposiTHOCTel NoANUH- £(M...«)P OIS o
HbIX Monb3oBaTenei
CymMMa BepoATHOCTEN «CcaMo3- £o=i,.«)P IS o
BaHUEeB»
MpowusBeneHune BEPOSAITHOCTEN [1(/=1.A>PSS (@]
NOANIMHHBIX NONb3oBaTenei
MpoussegeHne  BeposTHOCTEI n<'=«-w>P,e. o
«CaMO03BaHLEB»
BGI (60.61] JI(> =1...«)BGI o o
OTHOWweHWe npasaonogobus no PDFCPDF, (0] o
[51]
k-6nuxaiwmnx cocepei — o
[lepeBO NPUHATUA pelleHni — o
OnopHbie BEKTOPbI — o
AHanu3 gUCKpUMMHaHTa — o
HelipoHHas ceTb — o

NMpumeuyaHune — B Tabnuue ncnonb3oBaHbl cregywlne 0603HAYEHUSI U COKpaLLeHus:

- >— ha 6uomeTpuyeckas CTeneHb CXOXECTU:
- N — 4yucno BXOAHbIX AaHHbIX 06bEAUHEHNS;
- S,— /- HOpManu3oBaHHasA CTeMeHb CXOXEeCTH:

- W, — 1-J1 BecoBoOii KO3 (PUUNEHT YCTPOIICTBA CONOCTABNEHUS;

- W* — /-ii BecoBOil K0OadhpULMEHT NoNb30BaTENS;

- W,— 1J1 BecoBoli KO3(hhMLUMEHT yCTpOiicTBA CONOCTaBNEHUA B c/iyyae 06beguHeHna ®MNPB;

- BGl — 6uomeTpuyeckuii KoapULMNEHT YCUTEHUA NPOTUB «CaMO3BaHLEB»;

- PDFC— ®lPB BeposiTHOCTEN cTeneHel CX0XecTu NOANMHHbLIX NONb30BaTeNel 4NA KaxAol pasmepHoCcTH;
- PDF, — ®MPB cTeneHeil cX0XecTu «caMo3BaHUEB» AN KaXAOW pasmMepHOCTH;

- EER — ypoBeHb paBHOW BEPOSATHOCTN OWNGOK;

- Va— «-pa3mepr|17| BEKTOp cTeneHei cxoxecTtun NOANTNHHBIX nonsb3osartenei, rae N — yucno MOAaﬂbHOCTeW
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OkoH4aHue Tabnuuybl 6

- V, — /V-pa3mepHblii BEKTOpP CTeneHell CXxoxecTn «camo3BaHues*, rae N — 4yucno moganbHOCTEN.
- N — uucno mogansHocTeit:

-V, — J1/IlpasmepHblii BEKTOP CTENEHen CxoxecTn «camo3BaHues*, rae N — yncno MmoganbHOCTEN.
- PQS — 3HauyeHue PDFCnpu cTeneHun cxoxecTtun S,.

pua — 3HavyeHune PDF, npu cTteneHun cxoxectu S,.

5.4 O6beAuHeHne Ha YpOBHE NMPU3HaKoB

Mpy KOMBUHMPOBaAHUW HA YPOBHE MPU3HAKOB 06beuMHeHnEe BUOMETPUYECKMNX AaHHBIX MPOUCXOAUT No-
c/le U3BfieYeHMs1 NPU3HAKOB 0 conocTaBneHns (CM. pucyHok 3c)). CyLecTByeT HECKOIbKO cnocoboB KOMOU-
HMpOBaHUs Npr3HakoB. Hanboniee NpocToii 3akyaeTcs B 06beMHEHUN BEKTOPOB NPU3HAKOB (MM HabopoBs
NPU3HAKOB, C/N HET CKPbLITOl B3aNMOCBA3N) N B NPUMEHEHUN MeTofa Knaccudukaumm npusHakoB K 06beau-
HEHHOMY BEKTOpPY NPU3HAaKOB. B HEKOTOPLIX Cyyasix NpMMeHeHe 06beAMHEH S HA YPOBHE NpU3HakoB 6onee
3(hheKTUBHO, YEM NMPUMEHEHNE 06 bEAVHEHNS HA YPOBHE CTEMEHE CX0XECTW; OHO obecneynBaeT yyulleHre
06LWMX 3KCnyaTauMOHHbIX XapakTepucTuk. Ha npaktmke ob6befuHeHWe Ha [aHHOM YPOBHE C/OXHO
NpoOV3BOAUTL NO CNEeAYOLWUM NPUYMHAM:

- BEKTOpbl NPU3HAKOB HECKObKUX MOAANBHOCTE MOFYT GbITb HECOBMECTUMbIMU (HanprvMep, MHOXecC-
TBO KOHTPO/IbHbIX TOYEK NasibLeB U COGCTBEHHbIE KOI(PULMEHTbI N306paXKeHNs nuua);

- B3aMMOOTHOLLUEHMSA MeXy NPOCTPaHCTBaMU NPU3HAKOB Pa3HbliX GUOMETPUYECKUX CUCTEM MOTYT ObITb
HEN3BECTHbI;

- coefiMHeHVe ABYX BEKTOPOB NPU3HAKOB MOXET B UTOre Npov3BeCTW BEKTOP NPU3HAKoB 60MbLUOW pas-
MEPHOCTU. YTO NPUBOAUT K «MPOKSATNIO» PasMepHOCTH;

- MOXeT MoHafo6uTbcs 60/iee CA0XHOe YCTPOMCTBO COMOCTaB/eHNs ANs paboTbl ¢ 06beAUHEHHbIM
BEKTOPOM NPU3HaKOB B COOTBETCTBUM C [56].

HecMoTpsa Ha faHHble CMOXHOCTU, 06beMHEHNE HA YPOBHE MPU3HAKOB ObIL10 NPEANPUHATO B pasHbIX
ycnousix. B (5] npuBeaeHo onucaHne 06beAVHEHNS HA YPOBHE NMPU3HAKOB MOJa/lbHOCTel Mua 1yxa. 4Tto sB-
nseTcs CBUAETEeNbCTBOM 3HAUMTENBHOIO yNyUlleHns npon3soguTensHocTu. B [45) npuBedeH cnocob ob6bean-
HeHUsi oTrneyaTka NafoHMN U NPU3HAKOB reOMETPUM KUCTU PYKU O4HOTO YesloBeka A/1s ynydlleHus npolecca
conoctaBneHus. [laHHble, NpMBeAeHHbIe B 3TUX paboTax, foKasbiBalT, YTO 06beJMHEHNE HA YPOBHe cTene-
Heli cxoxecTn apdhekTuBHEE 06beAMHEHNS Ha YPOBHe npu3HakoB. OfgHako B [56] npuBeeHO onucaHne KoM-
GUHMPOBaHMA MOAANIBHOCTM JiMLa W yxa nonb3oBatens (MynbTubuoMeTpuuyeckasi CUCTEMA) HapaBHe C
kaHanamn R. G, B nsobpaxeHus nuua nonb3osartens (MynbTugatyvkoeas cucTemMa) Ha YpoBHE MPU3HaKOB, C
[0KasaTeNnbCTBOM TOro, YTO CXema Bbl6opa NPU3HAKOB MOXET 6bITb HEOO6X04MMOI 415 YYULLEeHNs npouecca
COMOCTaB/IEHUSA HAa JaHHOM ypoBHe. TakMM 06pa3oM, A1 KOMOMHUPOBAHUS JaHHbIX Ha YPOBHE MPU3HAKOB
TpebyeTcs NpMMeHeHne COOTBETCTBYIOLWEN cxeMbl Bbibopa Npr3HaKoB.

Mpu3Hakn MOXHO KOMBVMHMPOBaTb 60M1€e CNOXHbIM CNOCOBOM Ha YpOBHE anropuTMOB MyTEM COBMeEC-
THOW perncrtpauun. BoNbLIMHCTBO aNropuTMOB U3B/IEYEHNS NPU3HAKOB TPEOYHT NloKannsauum OpueHTUpoB
AN co3gaHus obLein cuctembl KOOPANHAT A1 U3B/IEYEHNS NPU3HAKOB. B MynibTnbromeTprnyecknx cucteMax
oTAeNbHble KOMMNOHEHTbI MOTYT 06GMeHNBaTbCA OPUEHTPaMN UM NOAAEPXKMBATL UX U3B/IEYEHME HA B3auUM-
Holi ocHOBe. DTOT MeTo/, Ha3blBaeMblli COBMECTHON perncrpauueil, ssnsetca ogHol n3 oopm KoM6GMHUpOBa-
HMA Ha YpOBHe NpuU3HakoB. Hampumep, anroputMm pacrnosHaBaHWs /vMua MOXeT NpefocTaBuTb fAaHHble O
NONOXEHNW [f1asa ANS aNroputMa pacrno3HaBaHUs pagyXHol 060/104KM nasa, WA OPUEHTUPbLI TNy6uHbI B
cucTeMax pacrno3HaBaHUs TPEXMEPHOro M306paXeHus nuua MOryT ObiTb MPUMEHEHbI A1 UCNPaBEeHUs
NOJIOXEHNS NnUa Ha N306paKeHnAX TEKCTYpbI.

6 [aHHble Xapaktepuniaunn ans My]'IbTI/I6I/IOMeTpI/ILIECKI/IX cucrtem

6.1 O630p

Ana MynbTMBGMOMETPUYECKNX CUCTEM OLHUM U3 Hanbosiee BaXHbIX aCNEKTOB HOpManm3auum u KOMOUHK-
poBaHWA SIBNSIETCS NPOUCXOXAEHWE NapaMeTpoB A5 MPOBEAEHUS HOpMaM3aumMmn n/unm KOMGUH1poBaHus. B
cnyyae KOMOMHMPOBAHWUA HA YPOBHE CTEMeHei CX0XKeCTU C UCMOo/Ib30BaHWeM CTaTUCTUYECKO Teopun conoc-
TaBneHus wabnoHoB (06pa3uoB) TpebytoTca PMPB cTeneHeli cXoxecTn NOAMHHBLIX NoNb3oBaTenel n «ca-
MO3BaHLEeB». INpu ApYrux ciyyasx KOMGMHUPOBAHUA Ha YPOBHE CTEMEHEeN CXOXKECTU, Ha YPOBHE MPU3HAKOB U
Ha YpOBHE MPUHATUA pelleHnst BaXHbIMKW NapameTpamMu SBASIOTCA Te. KOTopble He06X0AMMO MOJYYUThb MpU
Xapakrepusauuun. Takum o6pasom, 3TOT BONPOC SIBAAETCA YHMBEPCA/IbHBIM.
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B naHHOM pasfeno paccMOTpPeHbl M NpoaHasiM3npoBaHbl AaHHble XapakTepusauuu, ee npegnonarae-
MbIA(bl€) UCTOYHWK(M), CTEMEHN ee TOYHOCTM 1 afeKBaTHOCTW (HanpumMep, Npu HanuyMm o6pasLoB He6OoNbLINX
pa3MepoB UK VHbIX OrpaHNYeHnli K Bbibopkam 06pasLoB xapakTepusauum), a Takke Kak aTu JaHHble UCNOoJib-
3yHOT.

6.2 TpuMeHeHne faHHbIX XapakTepusauuy npu Hopmanusaunum n o6beanHeHnn

Mpn 06beMHEHNN HA YPOBHE CTEMNEHeN CXOXeCTN KOMBUHUPYIOT CTENEHN CXOXECTU O4HOro unun 6onee
YCTPOICTB cOMNocTaBfeHns. B cnyyasax MynbTUMOAANBHOIO U My/IbTUANTOPUTMUYECKOTO 06 beAUHEHWNIA NprMe-
HAIOT ABa NN 60nee NoA06HbLIX YCTPOICTB. B cnyyasax MynbTuaaTukoBOro  MHOro3k3eMnaspHoOro o6beamHe-
HUA 1 MynbTUNPeAcTaBeHNs, Kak NPaBuio, MPUMEHAT O4HO YCTPONCTBO COMOCTaB/IEHWS, HO B N06GOM
cnyyae Moyt 06beANHEHNS [OCTYMHO MHOXECTBO CTENeHel CXoXecTu. PacnpefeneHve cTeneHei cxoxec-
TW YCTPOIACTB conocTasneHns 06ycnoBMEHO CUCTEMON COMOCTaB/IEHNS, a CTaTUCTMKA NePeMEHHbIX, Kak npa-
BW/I0. HE BXOAMUT HW B OAHY 06Lyto 06nacTb cTeneHeli cxoxecTn. Takum 06pa3om, npouecc Hopmanusauum,
onucaHHbI B NyHKTe 5.3.2, HE06X0A4MMO NPOBECTU A0 npouecca 06befuHeHns. A npoBeaeHNs NpoLeccoB
HopMasim3auum n o6beguHeHus Heo6xoaMMo ob6a3aTeNlbHOe Halnume AaHHbIX XapakTepusauum, paccMOTpeH-
HbIX B HacTosieM pasgene. Camblii NPOCTOW BMA TakMX AaHHbIX BKIOYaeT B cebs napameTpbl pacrnosiokeHus
nnn hopMbl KXA0ro pacrnpeeneHns creneHein cxoxectn. Hanpumep, B cxeme 06beMHeHNs cTeneHen cxo-
XeCTu nuua n otnevaTka nasibua 6yayT NPYMEHATHCSA HEKOTOPbIe anpyopPHbIE OLEHKN N0 MeAWaHHOMY OTK/0-
HEHMIO 1 abCoMOTHOMY MeAMaHHOMY OTKAOHEeHWI0 (CM. Tabnuuy 5) Ans ocyliecTBieHus mnpolecca
HOpMasnm3aunm AByx CTeneHeli CXoXecTu.

Hanbonee aththekTMBHbLIM ABNAETCA UCMONb30BaHNE MOJHOV XapakTepUCTUKN pacnpegeneHus crene-
Hel cxoXecTun, fOCTYNHOe ANS pacnpefeneHns cTeneHen CXoXecTu Kak NoA/MHHOro nonb3oBaTtens, Tak n
«camo3BaHLua». Takum 06pa3om, AaHHble Xxapakrepu3auymm 6MoMeTpMYecKoin CMCTEMbI NPeACcTaBAAT cob0l
HeKyl0 penpeseHTaTVBHY CBOAHYI MH(hOpMaLMI0 O CTATUCTUYECKOM pacrnpefeneHn ee BbIXOAHbIX cTene-
Hel cxoxecTn. AdheKkTUBHAA 1 NpocTasn XxapakTepusaumna aBaseTcs MHTerpanbHol pyHkLumeid pacnpegene-
Hua (M®P). koTopas MoxeT ObiTb BbipaxeHa c nomowbio N nap (S, H<DP(S,) wnu kakoit-nnbo
hyHKUMOHanNbLHOI hopmoii faHHbIX (cM. [18], [40]).

7 O6nacTb NPUMEHEHUS M BUAbLI CTaHgapTU3aLmnm

7.1 O6wme NoNoXeHUs

B HacToslLeM cTaHAapTe npuBeAeHbl CNOCO6bl KOMOMHMPOBAHMSA, My/IbTUOMOMETPUYECKO 06paboTKun 1
BbINOSIHEHMSA BUOMETPUYECKOr0 06beanHeHMS. C y4eTOM UX C/IOXHOCTY M KOMYecTBa He06X04MMO NMOHUMATb,
YTO BCE METOAbl He MOTYT 6bITb ONUCaHbl B CTaHAapTe. [ns onpeAeneHns METOAOB, KOTOpbIe crieayeT ulyvaTb
B JanbHelleM B paMKkax npouecca cTaHgapTu3auny, Heobxoanmo 06paTnTb BHUMaHue Ha TpeboBaHus K one-
paTMBHOW COBMECTUMOCTM 1 B NpoLecce pa3paboTkn cTaHAapTa onpeaennTb TOT MeToA, KOTOpbIi B 60/bLuei
CTEMEHN COOTBETCTBYET 3TM TpebOoBaHUSIM, a Takke TPEHGOBAHUSIM K TEXHOMOMMYECKON COBMECTUMOCTMU.

7.2 O6bnacTtu peanusayun

B cneyundmkauno obnact NpUMEHEHNs MOryT GbiTb BK/IHOYEHbI 06/1acTh NpYMeHeHns pa3pabaTbiBae-
MOro ctaHfapTta. B HEKOTOpbIX Cnyyasx B caMyx cTaHfapTax ykasaHbl CLeHapun 1cnonb3oBaHus; Aas 3Toro
nogkomuTeT MK 37 paspabaTtbiBaeT cTaHAAPTbl Ha «MPOOUAN NPUNOXEHN». CyLLecTBYHT YeTblpe OCHOBHbIX
TMna paspabaTtbiBaeMbIX CTAHAAPTOB, OTHOCSALLMXCA K 6BUOMETPUYECKOMY 06beANHEHWIO:

a) chopmatbl 3anucu. OnpegeneHne n ctaHgapTM3auna AaHHbIX, KOTOPbIMK OyayT 06MeHNBaTLCA NPO-
Liecchbl 1 KoTopble ByAyT XpaHUTbCS Ha pa3fnyHbIX HocuTensax. buomeTtpuueckre dopmaTthl 3anUcK yctaHoBe-
Hbl nogkomuteTom (MK) 37/pabouasn rpynna (Pl) 3 n aBAsS0TCA NPUMEPOM AAaHHOrO Tuna CTaHAapToB;

b) cTpykTypa. OnpegenexHve nporpaMMHbIX NOMb30BaTENLCKUX MHTepdelicoB (AMW) ans npoueccos,
dhopmaToB 3anucu v npoueayp uHuuranusaumn (onpegenexHne HavyanbHbIX YCN0BUIA) NPOLLECCOB B CUCTEME.
CTpyKTypa nporpaMMHOro nHTepdeiica gnia 6mometpuyeckux npunoxenuin (uoArm) cornacHo [29], yctaHoB-
neHHas B NK 37/PI" 2, aBnseTca NnpMMepom AaHHOro Tuna cTaHjapToB:

¢) npochunb NnpunoxeHnin. CTaHaapTbl, ykasaHHble B NepeyncneHnsax a) unm b). a Takxe nHble ctaHaap-
Tbl, KOTOpble ABNAIOTCA 06s3aTeslbHbIMW ANA ONpefeneHHOro cueHapusa Mcnosb3oBaHus. PaspaboTka
MK 37/Pr4 pna MOT (MexayHapoaHoli opraHusauuny Tpyaa) nacnopta mopsika (cm. [31]) sBnsetcs npumepom
[aHHOro Tuna cTaHapToB:
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d) KpuTepuii cooTBeTCcTBMSA. ONMcaHne KpUTepres BbINOMHEHWS! 1 Pe3yNbTaToB UCMbITAHWUIA, rapaHTupy-
HOLLUX COOTBETCTBUE CUCTEM TpeboBaHMAM CTaHAAPTOB. [aHHble Tunbl cTaHgapToB MK 37 paspabatbiBaeT anls
GromeTpryecknx HopmMaToB 3anucu.

MynbTGUOMETPUYECKNE CUCTEMbI MPUMEHSIIOT B iBYX CNEeAYIOLLMX Cydyasix. Bo-nepBbiX, C Lebio obecne-
YeHMs BbICOKOI CTeNeHN 6e30NacHOCTU, KorAa KOMOHaLMsA BOMETPUYECKMX AaHHbIX NPeA0CTaBNSAET rapaHTUo
Hefomnycka «CamMmo3BaHUEB» NPU CPaBHUTEIbHO HEGO/LLLONM BbIGOPKE OMNbITHLIX NOMb30BaTeNeid. Bo-BTOpbIX, Npy
NPUMEHEHUN KPYMHOMACLUTAOHbIX CUCTEM MAEHTU(MKALMM, TaKUX Kak CUCTEMbI MPOBEPKM NPOE3AHbLIX LOKYMEH-
TOB. re My/bTUBMOMETPUYECKYD KOMOUHALNIO NPUMEHSIIOT A1 YMEHbLUEHUA BEPOSITHOCTU Hefonycka u ans
YNPOLLEHUS IKCNyaTalUun CUCTeMbI NPY 0YeHb 60/1bLIOI BbIGOPKE HEOMbITHLIX NOMb30BaTENEN.

Mpn NpUMeHeHNN KpPynHoMaclTabHbIX CUCTEM UAEHTUMKALMN MOXET CyLLeCcTBOBaTb GO/bLIOE KO-
4YeCTBO CUCTEMHBIX MHTErPATOPOB, NPEA0CTaBAAOWMNX KOMMNOHEHTbI AN BCell cucTeMbl. Hanpyumep, Nponsso-
OVNTENb 3/1eKTPOHHOTO GUOMETPUYECKOro AOKYMEHTa W MpousBOAUTENb (PU3NYECKOTO AOKYMEHTA MOryT
pasnuuaTbCs U HU OAMH U3 HUX MOXET He SIBASITbCA NOCTaBLYMKOM, BbINOMHAKLWMUM GUOMETPUYECKME UCTIbITA-
HUS (Bepudukaumio nnn naeHTudmkaumio). B aTom cnyyae gaHHbIi CTaHAAPT MOXET YCNewWwHo NPUMeHsTbCS,
€Cc/ peyb NAEeT 0 MyNbTUGMOMETPUN. B CBSI3N C 3TUM akTyasibHOW ABnsieTcs paspaboTka cTaHAapToB ANS Of-
Horo unu 6onee npoduneii NPUNOXeHU A GUOMETPUYECKOTO 06bEANHEHUS.

7.3 TpeboBaHusa kK onepaTVBHON COBMECTUMOCTH

Mpy NnpyMeHeHn 6MoMeTpPUYECKOro o6 beanHEHNS A0MKHbI MPEeAbABNATLCA creaylolwme TpeboBaHns K
COBMECTUMOCTY AN15 CTaHAapTusauum MynbTMOMOMETPUYECKUX CUCTEM:

a) TpeboBaHWe K NPOEKTUPOBAaHWIO U cepTUdUKaLumn (M1 OLEeHKe) CTaHAaPTHLIX MynbTubromeTpuyec-
KX CUCTEM Ha OCHOBE 06LMX TpeboBaHWiA K 3KCMlyaTaluMoHHbIM XapakTepucTukaMm. [aHHble TpeboBaHus K
3KCMyaTauMoHHbIM XapakTepucTukam LO/MKHbl ObiTb HE3aBWCKUMbI OT WCMOSb3YeMOil GUOMETPUYECKO MO-
panbHocTu. Clofia BXOAAT Takne XxapakTepucTukM, Kak BEPOATHOCTb OTKasa perncrpaunm, BeposaTHOCTb OTKasa
cbopa AaHHbIX, BEPOSATHOCTb JIOXHOIO HeAOMNycKa, BEPOATHOCTb JIOXHOr0 Aonycka, NponyckHas crnocobHOCTb
CUCTEMbI U YCTOWUYNBOCTb K aKTUBHbLIM atakaM «CamM0O3BaHLEB»;

b) TpeboBaHWe K MPOEKTUPOBAHMNIO CTAHAAPTHLIX MyNbTUOMOMETPUYECKNX CUCTEM C BO3MOXHOCTBH UX
He3aBMCMMOro 06HoB/IeHNs. Co BpEMEHEM MO Mepe NOBbILWEHNS TOYHOCTU U CHUXKEHUS CTOMMOCTM XapakTe-
PUCTUKN BCEX BMOMETPUYECKNX YCTPONCTB M3MEHSAIOTCA. HO pasBuTve KaxAoli oTAenbHON 6GuomeTpuyeckoi
CUCTEeMbl NPOMCXOAMT MO CBONCTBEHHOM TOMBKO el cxeme. B CBSI3n € 3TM Npy BO3MOXHOCTW 0GHOB/IEHNS CUC-
TeMbl YacTAMU, O6HOBNIEHNE MY/IbTUOMOMETPUYECKOV CUCTEMBI B LIE/IOM B YC/TOBUSAX SKCNyartauun ctaHeT 60-
nee yfao6HbIM;

c) TpebGoBaHWe K NPUHSATUI0 CTaHAAPTHOW My/bTUGUOMETPUYECKOI CUCTEMOI CTAaTUCTMUYECKOW MHAOP-
MaLuu No onpesesieHHOMY NoJIb30BaTe 0, TAKOW Kak CTEMEHU CXOXECTU 1 BpeMs 06paboTku. Mpu Hannuum Ta-
KOl MHpopmauuMm cucTema CMOXeT ObiTb ONMTUMU3MPOBaAHA B OTHOLWIEHUW 6e30MacHOCTVM UM MPOMYCKHOWA
CNOCO6HOCTM ANS TOTO, YTOGbI Gbl1a BO3MOXHOCTb MCMO/b30BaTh TOT TUM 6MOMETPUYECKO MOAASIbHOCTU, KO-
TOPbIA NpeanoYNTaeT KOHKPETHbI No/b30BaTE b,

d) TpeboBaHMe K COBMECTMMOCTU CTaHAAPTHbIX MYMbTUOMOMETPUUECKUX CUCTEM C CYLLECTBYIOLLUMUN
cTaHOapTHbIMK 6uomeTpuyeckrMmn cuctemamu. B yactHoctu B MK 37/PI 2 onvcaHbl BUOATMW Ans BbIXOAHbIX
[JaHHbIX 37IeMeHTapHol 6uoMeTprnyeckon cuctemol. B paspabaTbiBaeMbiX My/bTMOMOMETPUYECKMX CTaHAap-
Tax Unun AoNONHEHNAX K CYLLECTBYIOLMM CTaHAapTam AO/HKEH ObITb yUTEH ONbIT UCMONb30BaHNA NOCTaBLLMKOB
6rnomeTpuyeckux ycnyr (MBY) BUoAMNKM n oco6eHHOCTN CcTpyKTypbl BUOATMA (cm. (29)).

7.4 BO3MOXHble BUAblI cTaHAapTusaunm

7.4.1 CTtaHpapTusaunsa coopmaTtos 3anuncu

CyulecTByeT [iBa TUNa 3/1EMEHTOB, BblAeNsAeMbIX B CTPYKType. NyTem 3anucu AaHHbIX UHhopMaLmsa ne-
pefaeTcs OT OA4HOro npouecca K Apyromy, B pe3ynbTare 4Yero npowecchbl Npeobpas3yloT oAnMH Habop 3anuceit
[JaHHbIX B Apyroil. B HacTosweM nogpasaesie pacCMOTPEHbI 3aM1CcKu AaHHbIX, COAEpXalline CpaBHUTENbHO He-
60/1bLLOE KO/IMYECTBO TMNOB 3anuceid. Tak Kak pacCMOTpeHne hopMaToB AaHHbIX 6e3 nepeuncneHns npouec-
COB HEBO3MOXHO, TO B faHHOM nojpasfene ykasaHbl OCHOBHble NPOLECChl, CBA3aHHbIE C BUOMETPUYECKUM
06beanHeHNEM.

Ha pucyHke 3 yka3aHbl cnegyloLime npoLecchl: U3BeyeHe npu3HakoB, conocTas/ieHne, NnpuHaTne pe-
LeHns. 06beanHeHne 06pasuoB, 06beANHEHNE NMPU3HAKOB, 06beAMHEHNE CTENEHE CXOXEeCTn U 06beanHe-
HVe pelleHunid. laHHble NpoLecchl Takke NpUBeAEHbl Ha pUcyHke 6.
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PucyHoK 6 — MynbTu6romMeTpuyeckne NpoLecchl, pacCMOTpeHHble B pasgene 5

B HacToAwem nogpasgene pacCMOTPeHbl feBATb TUMOB 3anvceli BXOAHbIX U BbIXOAHbIX AaHHbIX 1 npoLec-
coB: 6uomeTpuyeckne obpasubl (BXOAHbIE AaHHbIE), bBuoMeTpuyeckne WabnoHbl (BXOAHbIE AaHHbIE), U3BMEYe-
HVe NPU3HAaKOB, CTEMeHW CXOXecTu, npouecc obbeAnMHeHUss 06pasLoB, npouecc 06beAVHEHUS MPU3HAKOB,
npouecc 06beAVHEHNA CTEeNeHel CX0XeCTun, NpoLecc 06beANHEHNS PeLUeHUii N NPOLEeCC NPUHATUS PeLUeHus.
Kpome TOro, kaxablii U3 NpoLeccoB, YKasaHHbIX HA PUCYHKE 6. MOXET WM LO/HKEH MMEeTb AONOSHUTE bHbIE
BXO/JHbl€ AaHHble, CBA3aHHbIE C MHULManv3aLyveid, onTuMusalein nnm cueHapmem ucnonb3osaHmns. B npouecce
pa3paboTky CTPYKTYpbl CTaHAapTa No 6uoMeTpnyeckomy 06beAVHEHNIO AO/MKHBI ObiTb YUTEHBI CEMb TUMOB NPO-
LLeCcCOB 1 AEBATb TUMOB 3anu1cei.

[ina cokpalleHna n nocneaytoLlero onpegeneHnsa Habopa yunTbiBaeMblx 3anuceii He TpebyeTcs NoBTOP-
HOro onpejeneHnsa TMNOB AaHHbIX, KOTOPbIe yCTaHOB/EeHbI B briomeTpuyeckom ctaHgapte BUoAMNW v kotopble
He pekoMeHAyeTCs U3MEHATb NP UCNOJIb30BaHUN B MyNbTMOMOMETPUM. DTO 06CTOATENLCTBO UCKOYAET U3
cnucka 3anuceil GuoMeTpuyeckme o6pasubl (TUMnbl UCXOAHbIX 1 06paboTaHHbIX faHHbIX BUOATN) n 6romeTpu-
yeckue WwabnoHbl (Trn wabnoHa BnoAl). CteneHb cxoxecTn BUOATU sBNsieTC NCKNIOYEHUEM, Tak Kak ee
TpebyeTca nepecmoTpeTb Npu paspaboTke cTaHfapTa Ha My/l1bTUOMOMETPUYECKME CUCTEMbI U BKIOUYNTL B
CNNCOK MyNbTUOMOMETPUYECKNX 3anmncei.

Kpome TOro, Kaxaplit Tun npouecca 06beANHEHNA MOXET NOAAEPXKMBaTLCA eUHCTBEHHON BXOAHON 3a-
nMcblo 06beJUHEHNS, B KOTOPOI cofepXUTCs HhopmaLms, o603HavatoLLas COOTBETCTBYOLWNIA cLeHapwuii nc-
nonb3oBaHusA. Takum 06pa3om, AecATb 3anuceil, ykasaHHbIX Ha PUCYHKe 7, COCTaBAAT ONTUMasbHbIA Habop
3anucelt AaHHbIX 417 cTaHAapTa Ha My/bTUOMOMETPUYECKYI0 CTPYKTYpY. DTv 3anvcu cnegyeT cnosb3osaTtb
COBMECTHO C CYLL,eCTBYOLL MMM 3aNUCAMU OTAE/bHBIX BUOMETPUYECKNX CUCTEM A/18 CO3AaHNSA KOMOUHMPOBAaH-
HbIX JaHHbIX.

OnepT» Anebl» O6peboriuBHbIa M 0 4 & Lk 1 MMYLL e AVHT e
|
r
BXBAbIOALMbI» MpVHBKVB/BH/HAA
MMMMaHUMPUaKactL npumeTe
BxxaoBeaeHHble TMoKaovImins{)
conocrefgean»1 CONANLNEHNA
CTeneHsm) oaxkacTy Pewwexve
Bxogeble AeHHble MprMak 0BbeANHEHT 06y e HeHWI 116 0GBEAMHEHIN
00beaVHEHNN eanMLLIeoe cTeneHen ooceLl peLueHnm
BxozHble AaHHble PeleHve o npTATHM
MPUHSATT peLLeHns peLleHw

PucyHok 7 — 3anwucu, onpefefieHHble a cTaHjapTax Ha MynbTUGUOMETPUYECKNE CUCTEMbI
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3anucu, NpuMBeAEeHHbIE HA PUCYHKE 7, MOXHO COKPaTUThL MyTeM YHUUKaLMmU onpeaeneHnii npusHaKkos,
CTENEHeN CXOXECTU 1 peLleHuii AN1A NPOLLeccoB, KOTOPbIE UCMOJIb3YIOT 3TU 3aMUCK B KAYeCTBE BXOAHbBIX U Bbl-
XO[HbIX A@aHHbIX. Hanpumep, peleHre 06 06beAMHEHNN PEeLIeHUI U PELLIEHNE O NPUHSATAN PeLleHUst MoryT 06-
CNYXWBaTbCS eAMHCTBEHHOIi 3anucblo 0 pelleHnn. MNoce AaHHOro aHann3a ocTaeTcs CEMb OCHOBHbIX TUMOB
3anucei, koTopble TPeGYTCS /151 YNPOLLEHHON MybTUGVOMETPUYECKOI CUCTEMBI, COT/IACHO PUCYHKY 8. [aH-
Hble 3anucy cnefyeT NPUMEHATbL BMECTE C CYLLeCTBYIOLMMU 3/1IEMEHTAPHLIMU 6MOMETPUUECKUMMN 3anUCMU
(UcxofHble AaHHble, 06paboTaHHble AaHHble U AaHHble wa6noHa). [JaHHble 3anucu o6ecneynBanT npea-
OCTaB/IEHNE AAHHbIX A/1s1 06MeHa MexAy npoLeccamu.

Onop»Lw» NN AoMm O6pabenngom
m n ftv ttfim naBAWw a M UHbI »

Bsogom» fambl »
KMnaumus npmakacu

BKypnom gaHHble
rarow N1BHM

BBOoAOM» laHHW»
C6bBOMMWN)

BBogom* apnHmM»
NPUHATUS peLleHns

PucyHok 8 — YnpoujeHHblii Ha6op 3anuceil, onpefenieHHblil B CTPYKType cTaHAapToB
Ha MynbTUGMOMETpUYECKNE CUCTEMbI

YnpoLlyeHHbIl Habop 3anuceli faHHbIX U NPOLEeccoB A5 GruomeTpuyeckoro ob6befMHeHns BKIoYaeT B
cebs ceMb 3/1eMEHTOB MpoLecca U ceMb 3anuceit AaHHbix. OnpegeneHne n UCNoJb30BaHNe 3TUX 3/IEMEHTOB
06ycnoBneHo TpeboBaHNAMY K PYHKLMOHABLHOW COBMECTUMOCTH, YCTaHOBNEHHbIMM B 7.3. B yacTHOCTH, 3a-
MUCU BXOAHbIX f@HHbIX MOTYT ObITb KOMMIEKCHBIMY U COAEPXaTb CNeaytoLLyo MHopMaLuio:

a) BXO[Has 3anucb N3B/IEYEHUS MPU3HAKOB COAEPXUT MHDOPMaLMIo O Nonb3oBartene, npodwuie npusio-
XEHWSA 1 NHY0 MHopMaLmio, He06X0aUMYI0 NS N3BNEYEHUS NPU3HAKOB B ONpefesieHHOo cuTyauuu;

b) BXO[Has 3anncb CONOCTaBNEHNA ABNSETCA HEWabN0HHON N ncnonb3yeTcs AN ONTUMU3ALUN NN CO-
BepLUEHVA npoLecca ConocTaBeHns, BKIOYaeT B Ce65 UHAMBUAYaIbHbIE flaHHble KOHKPETHOro nosb3oBare-
A 1N nHdopmauuio o npodinie NPUIoXKeHNs;

C) BXOfHas 3anucb 06beANHEHUS COAEPXUT NHAopMaL Mo 06 onpeseneHHOM YCTPONCTBE UN NOMb30-
BaTesie. He06Xxo4MMYI0 418 ONTUMU3ALMMN 06BEeAVHEHUS AN KOHKPETHOro Nob30BaTens, Npoduns npunoxe-
HWA nnu GromeTpuyeckol koHdurypauun (Hambonee NoAXoAUT NpU 06bEAUHEHWN HA YPOBHE NPU3HAKOB).
Takke faHHas 3anncb COAEPXWUT anprvopHY0 MHopmaLmio, He06X0AUMYIO A/1A BbINOSIHEHNS MaTemMaTuyec-
KOro [eicTBuS Npy HopManusauun wunm o6beAvHEHUN, YCTAHOBEHHbIX B CTaHA4apTe Ha CTPYKTYpy wau
npounb NPUNIOXKEHNIA;

d) BxogHas 3anucb peLlueHnst COAEePXUT NOoNe3Hy0 MHhopMaLnio A5 oNTUMU3aLnm NPUHATUAA peLLeHns
[0S KOHKPETHOro No/sib30BaTesns UAn Npoduas NPUIoXKeHNs. B gaHHyo 3anucb MOXET 6bITb Takke BKIYEH
TpebyeMblil ypoBeHb 6uoMeTpryeckoli 6e30nacHOCTW, KOTOPOMY A0/IXHA COOTBETCTBOBATL CUCTEMA, 0603Ha-
YeHHbIi MaTeMaTVyeckuMmn UM CTaTUCTUYECKMUN TEPMUHAMU.

Bce BblleykasaHHble 3anncu AaHHbIX A0/HKHbI COOTBETCTBOBAThL TpeboBaHnsam ECOOB/ (cm. (30)). To
eCTb yuuTbiBaTb TpeboBaHuA M3roToBuTens (NOCTaBLUUKa), OpraHa no cTtaHgapTus3auum 1 KOAMPOBaHUS C
Lenbio nepejayn u xpaHeHns 3anucu.

7.4.2 CraHpapTu3aumsa CTPYKTypbl

Cneumndvkaums BuoArK no [29] B MK 37/PI 2 sBnsieTcs NpyMepoM CTPYKTYpbl 3/IEMEHTapHOro 6uomeT-
puyeckoro npouecca. [laHHas cneumdukaums BkaoyaeT B cebsa HOMEHKNATYpPY, 3anucy faHHbix. AN n cueHa-
pvu  NCNONb30BaHWS B YCNOBMSAX OOLLEA CTPYKTYpbl NpunoxeHusi. B HacTosiwem cTaHgapTe AaHHas
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cneundvkaums NnpeacTaBsieT co6oii CTaHAAPTHYIO BbIXOAHYIO CTEMNEHb CXOXECTU A/ Kaxenoro 6uomeTpudec-
KOro npouecca 1 GMOMeTpUYECKoe pelleHne, MPUHATOE B COOTBETCTBUN C TPeByeMbIM YPOBHEM 6E30MACHOCTY.
Ha ocHoBe CTPYKTYpbl OMpeAensioT CLieHapun NCnosb30BaHus 4151 KOMBUHUPOBaHWS 3anuceii v npouec-
COB. 1115 pasHbIX YpOBHE 06BEANHEHNS MOTYT CyLLECTBOBATb pasHble CTPYKTYpbl. BNok-cxema, AeMOHCTpH-
pytlolas 06beAMHEHVE Ha YPOBHE CTEMeHEl CXOXECTH, n306pakeHa Ha pucyHke 9. [ ynpoLieHns nokasaH
NOTOK A@HHbIX U3 OAHON GUOMETPUYECKOl cucTembl. MNpu 06bearHEHUN CTENEHER CXOXECTU CyLLecTByeT BO3-
MOXHOCTb NPSIMOTO BbIBOAA fjaHHbIX. Takke CyLlecTByeT BO3MOXHOCTb 06paTHOM CBA3M MexAay NnpoLeccamu.

PucyHok 9 — Bnok-cxema UCMNONb30BaHUS MynbTUGMOMETPMYECKNX 3anuceit
npu 06beAMHEHUN Ha YyPOBHE CTeneHell cXxoxecTn

B cooTBeTCTBUM CO CTPYKTYPOIi Kaxaoro tuna o6beAnHeHus, ctaHgapTHble 3anucu n AW npoueccos
cnefyert onpefenaTs NyTeM cCOriacoBaHus TakuM o6pasoM, 4To6bl ONTUMU3MPOBATL peann3auuio 1 onepa-
TUBHYI0 COBMECTUMOCTb. CTpyKTypa 06befuHEHNS Ha YPOBHE CTeMNeHel CX0XeCTH, N306paxeHHas Ha pUCYH-
ke 9. cofepxuT 06paTHyto CBA3b MexAay npoueccamu. Mpouecchl AO/MKHbI UMETb 06paTHYIO CBA3b Kak A/1s
KOPPEKTHOW MHMUManun3aumm, Tak u 4na npaBuibHOro hyHKLMOHUPOBaHMA. Hanpumep, npouecc NpuHATUsS pe-
LIEHNS MOXEeT 1CNOob30BaTh BEPOATHOCTb SIOXHOTO gonycka (B/14) Ana 06beAnHEHUsI CTENEHER CXOXeCTH n
COMOCTaBNEeHNA 418 YNpaBieHns PYHKLMOHNPOBAHNEM CUCTEMBI.

Mopo6Hasa 6nok-cxema AN 06beANHEHNA HA YPOBHE NMPUHATUS pelleHns n3obpaxeHa Ha pucyHke 10.
MprHATNE peLleHns Heo6X0AMMO, Tak Kak 06 beJUHEHVE PeLLUeHN MOXET UMETb BbIXOHblE AaHHble, OT/INYA-
lowmnecs oT faHHbIX 0TAEe/IbHbIX 6BUOMETPUYECKUX CUCTEM, HANPUMED PaHIOBYIO OLEHKY U/N «HecTporune» pe-
weHuns. Oba NoAxofa aHaNorMyHbl C TOYKN 3PEHUst CTPYKTYpPbl. Takke cyliecTByeT BO3MOXHOCTb 06paTHo
CBA3N Mex Ay rnpoueccamu.

CTpyKkTypa onpefenseT, Kakum 06pa3om NpoLecchl CONOCTaBNEHNSA, 06beUHEHNS 1 PeLLeHNs NoyyatoT
nHdhopmaumio apyr o [lpyre, ecnn OHM UCNONb3YyTCA B NPUIOXKeHUN BMecTe. [laHHblil npoLliecc obHapyxeHns
HeobxoAuM A/1A yyeTa NpoLeccoB AOCTaBKM OTAe/IbHbIMW NOCTaBLMKamm. STOT NpoLect vHuuuanMsauum, He
yKasaHHblIli Ha pucyHke 10. o6ecneymBaeT BO3MOXHOCTb OOMeHa AaHHbIMU MeXAy npoLeccaMmn [0 X COBMeCT-
HOro 1cnosb3oBaHusa. ViHuumnanmsauns ABnseTcs 4acTbio CTPYKTYPbI.

PucyHok 10 — BNOK-CXema MCMoNb30BaHUS My1bTUGMOMETPMYECKUX 3anuceit
npu 06bEANHEHUN HA YPOBHE MPUHATUS PeLleHuns
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7.4.3 CtaHpapTusauunsa npounna npunoxeHus

Cneundukauus nacrnopta mopska MOT (cm. [31]) sBnsieTca npyMepoM Npodmnsa NpuioXeHns. B Heil
npvBefeHbl TOUHble TpeboBaHMA Kk Bepudmkauumn oTneyaTka nasabla c nomoLlbto cneundukauun BnoAru co-
rnacHo [29] u popmaTy ob6MeHa KOHTPO/IbHbIMUM TOYKaMu oTrnevaTka nansua MK 37/PI 2 cornacHo [32]. Ansa
JaHHOro npodhvns NPUNOXEHNS UCMONb3YIOTCA onpeaeneHHble YyacTu paspabarbiBaeMbix CTaHAAPTOB.

CTaHAapTHbI Npodunb NPUNOXeHUs 06 beanHEHNA MOXET MCNO/b30BaTh crieaytowme hopmMbl 3anvcei
OaHHbIX ATMNA:

a) 0cobble yCTaHOB/IEHHbIE aropUTMbl 06beAVHEHNS 4N NPUIOXEHNS;

b) yCTaHOBMEHHbIV TUN MHANBUAYANbHbIX faHHbIX 06 beANHEHNS, KOTOPble MOTYT GbITb UCMNO/Ib30BaHbI B
npowecce o6begnHeHUs;

C) 3afiaHHble ypoBHM 6€30MacHOCTU UM OCTOBEPHOCTM GMoMeTpuYdeckor(Mx) peanmsauuv(mii);

d) npouecc cornacoBaHus WM OLEHKN KayecTBa, TpebyeMblil 418 YCTaHOBIEHHbIX CUCTEM 06beu-
HeHus;

€) ycTaHOB/IEHHble GUOMeTpUYecKne xapakTepucTki ANs npouecca 06beAnHeHNS.

7.4.4 CTtaHpapTusauns cCOOTBETCTBUA

B paspabartbiBaembix CTaHAapTax Ha 3annmcu AaHHbIX UK Ha CTPYKTYpY 6MOMETPUYECcKoro o6 beanHeHns
cnefyet 06paTuTb BHUMaHWe Ha NOATBEPXEHNE COOTBETCTBUSA, B YHACTHOCTU Ha:

a) AO0/HKHBIM 06pa3oM HOpMaIn3oBaHHbIe CTEMEHN CXoXecTn. Hanpumep, geincTeutensHo nv B/ 6uo-
MeTpMYECKOro npouecca cCOOTBETCTBYET 3asBNIEHHOMY?

b) BXOfHble flaHHble 06benHeHNA. Hanpumep, ABNAOTCA /1M BXOAHbIE faHHble npouecca o6befuHe-
HUA CTaTUCTUYECKN 3HAUYUMbIMUN?

7.4.5 CtaHpapTusauunsa ucnolTaHuii MynbTUMOAasibHbIX GMOMETPUYECKNX CUCTEM

TpyAHOCTY NPOBEAEHNSA UCTILITAHNIA BUOMETPUYECKNX CUCTEM B PEXUME peasibHOr0 BpeMeHU CBS3aHbl C
Hannunem HeckofbKMX nocnefoBaTeNlbHbIX 4aTYnKoB. 1N ycTpaHeHus aToli npo6aemMbl HEO6X0ANMO pa3pa-
60TaTb NPOTOKON, oNpeAensoLniA NOpPsAA0K paboTbl, KOTOPbLIV NPY HEOBXOAUMOCTH AO/KEH YUNTbIBATL rPyn-
nbl nNpousBoguTeneli (N0 OAHOMY AN KaXAoW MOAAnbHOCTM) M COOTBETCTBOBATb pa3paboTaHHbIM
cTaHgapTam. [lna npoBeAeHNs aBTOHOMHOTO UCTbITaHWA Tak e Heob6x0ANMO paspaboTaTb COOTBETCTBYIOLME
cTaHgapThbl.

7.5 BbiBOAbI

B HacTosLWweMm pa3aene ykasaHbl cnocobbl onpeseneHunsi COCTaBHbIX 3/IEMEHTOB CTaHAapTa, ycTaHaB -
BalLLero TpeboBaHns K GUOMETPMUECKOMY 06 bEANHEHNIO, KOTOPLIE Pa3fensoT Ha ABa TUNa; 3anucu AaHHbIX
1 npouecchbl. Peannsauns anropytma o6beanHeHNs, onucaHHas B HacTosiem cTaHdapTe, obecneynBaeTcs
Tpems dhaktopamm: PYHKLMOHA/IbHOW COBMECTUMOCTbIO, TEXHO/IOTMYECKON COBMECTMMOCTLIO 1 3KCMyaTauu-
OHHbIMM XapakTepucTvkamun. PaspaboTka CTaHO4ApTOB Ha OUOMETpUYeckoe OO6bEAVHEHVE OKaXeT
CYL,eCTBEHHYI0 NOMOLLb MOMb30BaTeNSAM 6MOMETPUUECKON TEXHUKM.

B HacToswem cTaHfapTe pacCcMOTpeHbl 06beANHEeHNs Ha YpoBHe 06pasLoB, NPU3HAKOB, CTEMNEHeN CX0-
XECTN M NPUHATUA pelleHusi. OfHako nNoAaepxuBaHme 6MOMeTPUYECcKOro 06beJMHEHUS Ha YPOBHE 06pa3LoB
UAW MPU3HAKOB MPU BbIMO/HEHUN TpeboBaHWii PyHKLMOHANLHON COBMECTMMOCTU ABMSIETCSA CMIOXHOW 3aja-
Yeli. Tak kak 06 beUHeHNe Ha ypoBHE NPU3HaKoB TpebyeT co3haHns 3anvcu o Npu3Hakax, KoTopble ABAATCA
XapakTepHbIMU Kak ANsi onpefeneHHbIX 6GUOMETPUYECKUX CUCTEM U CUCTEM PErUCTpaLun/U3BIEYEHNS. TaK 1
ONS peanu3auumn cXeMbl CONocTaBneHns Ans 06beMHEHHOTO Npu3Haka (BekTopa). TpeboBaHne noadepXKn
Npon3BOAMTENAMMN AAHHOIO YPOBHA 06beANHEHNS OAHOBPEMEHHO HECKOMbKNX MOAANIbHOCTEN SBNSETCH He-
BbIMO/IHUMbIM. TaK Kak 3TO BbIXOAUT 3a PaMKy YPOBHS COOTBETCTBUSA TEXHO/IOTMYECKON COBMECTUMOCTU, CY-
LLIeCTBYIOLLEro B HACTOSLLEE BPEMS Ha pbiHKE. TeM HE MEHEee YUYacTHUKMN NpoLlecca cTaHAapTU3aLmmn fOMKHbI
onpegennTb HE06X0AMMbI NOAXO0A K CO34aHNi0 6a30BOro cTaHgapTa.

O61befMHEHNE HA YPOBHE NPUHATUSA PELLeHNs ABISETCA 4OCTATOYHO NPOCTbIM NPOLECCOM C MaTeMaTm-
YeCKOW TOYK/ 3peHNsi, NO3TOMY Ha NMepBbIi B3rNs4 MOXET Noka3aTbCs, YTO CTaHAapT Ha 6uomeTpuyeckoe 06b-
efMHeHne B 3TOM c/yyae He TpebyeTcs. DTO HEBEPHO, Tak Kak MHuumanusauus, cneyudmkayms 6eonacHocTu
1 NCNOMb30BaHNE HECKOJIbKMX GUOMETPUYECKUX PELLEHUIA MO ONpeAeneHmI0 ABISAIOTCA C/I0XHbIMU NpoLecca-
MU. Mo3ToMy BK/IKOUYEHUE JAHHOro Tuna 06beAMHEHUS B NpoLecc cTaHAapTM3auny SBnseTcs Heo6Xo4UMbIM.

CosfaHve cucteMbl 06bEeAVHEHUSI HA YPOBHE CTEMEHEN CXOXECTWN OTHOCUTCA K NepBOCTEMEHHbIM 3aja-
YaMm B npouecce cTaHAapTU3aLnm 06befuHeHUs.
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