IMIpakTtunueckas pabora Nel3

HCCJEJIOBAHUE MOKA3ATEJENA Y3®PEKTUBHOCTH
BUOMETPHUYECKUX CPEACTB AYTEHTUOUKALINU JIJIS1
SAINUTHI MPOTPAMMHOI'O OBECIHHEYEHUA U BA3 TAHHBIX

Heas pa6orbl. V3yunTh NpuHIMIBI OMOMETPHYECKOW ayTeHTH(UKAINU
CYOBEKTOB U OLIEHUTH UX 3(PPEKTHBHOCTD.

KpaTlme CBC/ICHUSA M3 TCOPUH

Peanmuzanust mpouenyp orno3HaHHs, KOTOPhIE BKIIOYAIOT B ceOsl MACHTU(HKA-
IMI0 U ayTeHTH(]UKAIHMIO, sBJISeTCs OOIIel MpoOiIeMoi sl JII0OBIX YIIPaBIIsiO-
IIMX CUCTEM, B KOTOPBIX TpeOyeTcsi 00ecrneunBaTh pa3rpaHHYeHue 10cTyna K 00-
pabarbiBaeMoii mH(popmanuu. OCoOEHHO akKTyalleH STOT BONPOC JJIsl CHUCTEM,
YIPaBJIAOMINX CTPATETMYCCKUMU MTPpoHECCaMM B TPAHCIIOPTHBIX OTPaCIgAX HApOd-
HOI'0 XO3511CTBA.

OyHKIIMOHNPOBAHKE BCEX MEXaHW3MOB pa3TpPaHUUYCHUS JIOCTYIA, HCIOIb3YIO-
KX alNapaTHbIC WK IPOrPaMMHbIE CPEICTBA, OCHOBAHO Ha IPEIIIOJI0KEHUH, YTO
JII000H CYOBEKT CHUCTEMBI IIPEICTABIIET co00l KOoHKpeTHOoe yuio. CrenoBarelb-
HO, CYIIECTBYET HEKOTOPHIH MEXaHW3M, OOECIeYHMBAIOLIMII YCTaHOBJICHHE IIOJ-
JMHHOCTU CyOBeKTa, oOpamaromerocst k cucreme. MpenTudukanus — 1o mpo-
LIECC Paclo3HaBaHMs CyObEKTa C IOMOIIBIO 3apaHee NMPUCBOSHHOI0 HACHTH(HKA-
TOpa. AyTEHTH()MKALHUSA — 3TO NPOLECC, 3aKIIOYAIOIIUICS B IPOBEPKE MOMIHH-
HOCTH CYOBEKTa.

Takum 00pa3zoM, cpeAcTBO ayTeHTH(UKAIMU — TO MPOrPAMMHBII MOIYITb
WM annapaTHO-TIPOrpaMMHOE YCTPOHCTBO, KOTOpOe O00eCIeunBaeT NPOBEPKY
NOUTMHHOCTH CYOBEKTa, T. €. YCTAHABIIMBALT, SIBISAETCS JIM OH TeM, 33 KOTO Ce0s
BBIAeT.

B ofmiem ciaydae cymecTByrOT TpHU Kiacca ONO3HaHHS, Ha OCHO-
BaHHUH KOTOPBIX CTPOSTCS BCE CPEACTBA ayTEHTU(HKAIMN. DTH KIIACCHI 6A3UPYIOMC.

a) Ha yCIOBHBIX, 3apaHee MPUCBANBAEMBIX ITPU3HAKAX (CBEICHMUSX ), N3BECTHBIX
cyOBeKTy (4To 3HAeT CyOBEKT);

0) ¢mmyeckux cpencTBax, ACHCTBYIOUINX aHAJTOTUYHO (PH3UIECKOMY K0Ty
(aTo mMeeT cyOBeKT);

B) HMHIWBHIYaJBHBIX XapaKTEPUCTUKaX CyObEKTa, €ro (M3MUECKUX JaHHBIX,
TTO3BOJISTFOIUX BBIIEIHUTH €0 CPEAr APYTUX JIHII (UTO MPHUCYIIE CYOBEKTY).

PaccmoTpuM naHHbIEe Kiacchkl HogpoOHee.

1.1 MeTtoabl 00O3HAHUSA HA OCHOBE Pa3sJIMYHBIX NIPUHIUIIOB

Yro 3nHaeT cy0bekT. IlaponbHble METOABI MPOBEPKU MOJIMHHOCTH CYOBEK-
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TOB TIpH BXOJI€ B CHCTEMY MOT'YT IPUMEHSTCS Ha OCHOBE IPOCTHIX U JTMHAMUYE-
CKH M3MEHSIOIINXCS TTaposieil.

[Ipn wucrmonp3o0BaHWM MeTOJa NMPOCTOTO MapoOJIs €ro 3HaYeHHE He
W3MEHSETCSl B TEUCHUE YCTAHOBJIECHHOTO aJMUHHCTPATOPOM CIIYXOBI Oe30macHo-
CTH BPEMEHH JICHCTBHSI.

Mertoza MpOCTHIX Tapoied 3akiroyaeTcs B TOM, YTO CYOBEKT Ha KIaBHAType
IyJIbTa BBOJIA JaHHBIX, WM Ha CHEHaIbHO UMEIOIIeMCcs HaOOpHOM I10jie Habupa-
€T TOJIbKO €My M3BECTHYIO KOMOMHAIMIO OyKB M IU(P, SBISFOLIYIOCS, COOCTBEH-
HO, naponeM. [IaHHBII Taposib CPaBHUBAETCS C 3TAJIOHHBIM, XPAHSIIUMCS B CH-
CTeMe, U NPH MOJOKUTEIEHOM Pe3yJIbTaTe MPOBEPKH CYOBEKT MOy4aeT JOCTYI K
cucreme. JlaHHas cxeMa OMO3HAHUSI SIBJSIETCS POCTOM C TOYKM 3PEHUS peau-
3alluy, TaK Kak He TpeOyeT HMKaKOW CIeUHaJbHOW anmapaTypbl U peain3yercs
MOCPENICTBOM HEOOJIBIIOr0 00bEeMa MPOrpaMMHOI0 00ECTICUEeHUS.

Cxema ¢ IpOCTHIM TIAPOJIEM MUMEET JIBA HEIOCTATKA!

— CJIOXKHOCTH 3allOMUHAHUA JId 6OJ'II)I_HI/IHCTBa Cy6’beKTOB IIPON3BOJILHOT'O
Habopa CUMBOJIOB, CIIOJIb3YEMOr'0 B KaUeCTBE Mapois;

— YS3BUMOCTb aposisi Ipy Habope, TaK Kak ero 3Ha4eHHE MOYKHO «TIOICMOTPETHY.

MogepHuzanuei cXxembl IIPOCTOr0 Maposl SIBISIETCS cxeMa naponei 0OHO-
KpamHozo ucnonv3o06anus. B 3Toit cxeme cyObekTy BblaaeTcs crucok u3 N mapo-
neii. Takue sxe N maposeit xpaHsrcst B cucreme. 3/1ech IPH KaXI0M O00pallieH|H K
CHCTEME CHHXPOHHO HCIIONB3YETCs MAapoib ¢ TEKYIMM HOMEPOM, a BCE IapoiH C
MIPeABIIYIIMMH HOMEpaMH BBIYEPKUBAIOTCS. B cilydae ecnu crapelif mapons u3
MIPEIbIIYLIETO CeaHca CTaJl M3BECTEH APYroMy CYOBEKTY, CHCTEMa €ro He BOcC-
MPUHUMAET, TaK KaK JEHCTBYIONIMM OyZeT CIEIYIOLHMA 1Mo CIHCKY napoib. JaH-
Hasg cxeMa oOecreyrBaeT OONBIIYIO CTeleHb 0e30MacCHOCTH, HO OHA SIBIIETCS U
0oJ1ee CIOXKHOM.

Cxema naporneif OTHOKpaTHOTO HCIIOIb30BaHMUsI IMEET CIIEYIOIIIE HEIOCTATKU:

— cyOBEKT JODKEH MOMHUTHh WM UMETh IIpU ceOe BECh CIHCOK Haponeil n
CJIEANTD 32 TEKYIIUM IapoJIeM;

— B CIIyJae, €CJIM BCTpeJaeTcsl OmNOKa B MpoOIlecce Mepeaadn, TPyIHO OIpe-
JIETIUTh, CIIEAYET JIM TIePEIaBaTh TOT )K€ CAMBIH MAPOJIb WU MOCIIATh CIEAYOLINI;

— HEOOXOIMMO MMETh pa3Hble TAOMHIbI MApOJeH A KaXKA0ro CyObeKTa, TaKk
KaK MOXKET IIPOM30NTH PaCCHHXPOHH3AIHS pabOTHI.

ITocneanuii HEAOCTATOK MOKHO YCTPAHUTh, UCHOJB3YS TaK Ha3bIBAEMbIN IEHE-
patop maponeii. Ero nmprimenenne m30aBiseT OT HECOOXOAUMOCTH XPaHUTh TaOIH-
1Bl TIAPOJICH IS KaKAOTO CyOBEKTa, OIHAKO INEpBbIC /BA HEAOCTATKa AAHHOM
CXEMBI COXPaHSIOTCS.

[Ipn ucnonp30BaHMM AMHAMHUYECKH HM3MEHSAIONIErocs Mmapo-
NS €ro 3HaueHHeE ISl KAKJO0ro HOBOTO ceaHca padoThl M3MEHSETCS MO Opese-
JIEHHBIM TIpaBHIIAM.



Merto/p! IPOBEPKY MOAJIMHHOCTA Ha OCHOBE JMHAMHYECKH H3MEHSIONIET0CS
mapoyst o0ecreunBaroT OONBIIYI0 0€30MMacHOCTh, TaK KaK 4acToTa CMEHBI Hapo-
JIel B HUX MaKCUMallbHa — Mapoib IS K&KIOro CyObeKTa MEHSETCS eXeTHEBHO
WJIN 4epe3 HECKONIBKO JTHed. [IpH 3ToM KasKAblid CIIeAyIONHiA Mapoib 10 OTHOLIe-
HUIO K MpPeABbIIyIeMy U3MEHSETCs 110 TpaBuiaM, 3aBUCSIIMM OT HCIOJIb3YEMOr0
METOo/Ia MPOBEPKH MOIHHHOCTH.

CyIecTBYIOT CIIEAYIOIINE METOBI MapOIbHON 3aIIUThI, OCHOBaHHBIC Ha HC-
TIOJTb30BaHUH JJUHAMHYECKH U3MEHSIOIIEr OCsI apoIIst:

— MoI(UKaIMU CXEMBI POCTHIX ITapOJIeH;

— «3aIpOC-0TBETY;

— (yHKUIMOHATIBHEIE.

K memooam mooupuxayuu cxemvr npocmulx naponei OTHOCAT CIy4alHYIO
BHIOOPKY CHMBOJIOB IapOJisi M OJTHOPA30BOE UCIIONb30BaHHE maposei. [1pu mpu-
MCEHEHUHU OAaHHOIO0 METOAa Ka)XAOMY Cy6'I)CKTy BBIJACIIACTCA OOCTATOYHO AJIMH-
HBII MapoJb, IPUUEM Ka)<IIbli pa3 Ui ONO3HABAHMWS HCIIONIB3YETCS HE BECh Ia-
pOJb, a TONILKO €ro HeKoTopasi yacTh. B mporecce nMpoBepky MOMIMHHOCTH CH-
cTeMa 3alpallliBaeT y cyObeKTa IpyIIy CUMBOJIOB MO 33J@HHBIM MOPSIKOBBIM
HoMepaM. KonnuecTBO CHMBOJIOB UM MX HOPSIKOBBIC HOMeEpa ISl 3alpoca oIlpe-
JENSIOTCS ¢ IIOMOIIBIO JaTYNKA IICEBAOCTYIaHBIX YHCEL.

Ilpr oaHOPa30BOM HCIIONB30BAHMU MApoiiell KaKIOMY CYOBEKTY BBIIEIACTCS
CrMcok naponeid. B mporecce 3amnpoca HoMep naposisi, KOTOpbIid HEOOXOAMMO BBECTH,
BBIOMpaETCs ITOCIIENOBATENIBHO O CIIMCKY I II0 CXeME CITydaliHOM BHIOOPKH.

HenocratkoM MeTOIOB MOAM(HKAIHMM CXEMBI NMPOCTHIX Mapoieil sBisercs
HEO0XOMMOCTh 3alIOMHHAHMS CYOBbEKTaMHU IJIMHHBIX MAapoJied WM UX CIIHCKOB.
3amnmch xe maposeil Ha Oymary Wi B 3alIMCHBIE KHIDKKH IPUBOJUT K ITOSIBICHUIO
pHCKa IOTepH WM XHIIEHUS HOcHTeNnell MHpOpMaluH ¢ 3alHCAHHBIMH Ha HHUX
MapOJIIMH.

[1pu Mcnonp30BaHUM Memooa «3anpoc-omeent» 3ablaroBpeMEHHO cO3J1aeTcst
1 0c000 3aIIUIIAeTCs MaCCHB BOIPOCOB, BKITFOYAIOIINI B ce0sl KaK BOMPOCH 00-
IIEro XapakTepa, TaK W IIePCOHAIBHBIC BOIPOCH], OTHOCAIINECS K KOHKPETHOMY
CcyOBeKTy, HalpuMep, BOIPOCHI, KaCArOLINeCss H3BECTHBIX TOIBKO CYOBEKTY CBe-
JeHHH U3 ero ®U3HU. B MeTone «3anpoc-orBeT» HabOp OTBETOB Ha M CTaHIAPT-
HBIX 1 N OPHEHTHPOBAHHBIX Ha CyObEKTa BONPOCOB XpaHHUTCs B DBM u ympasiis-
eT mporpaMMoii ono3zHaHusA. Kornma cyOBeKT JenaeTr NONBITKY BKIIIOYUTHCS B pa-
00Ty, IporpaMMa OMO3HAHUS CITy9alfHBIM 00pa3oM BBIOMPAET M 3a7aeT eMy HEKO-
TOpBIe (WM BCe) M3 3TUX BOMPOCOB. CyOBEKT MOKEH JaTh IPABWIBHBIA OTBET
Ha BCE BOIPOCHI, YTOOBI TIOJTYYUTh Pa3pelIeHHe Ha JOCTYI K cucreme. Bonpockl
MOT'YT OBITH BBIOPAaHBI TAKMM 00pa3oM, 4TOOBI CYOBEKT 3allOMHMII OTBETHI U HE
3aMMChHIBAI HX.



OcHOBHBIM TpeOOBaHMEM K BONPOCaM B JTAHHOM METOZIE ayTCeHTHU(HKAINH
SIBIISIETCS. YHUKAJIBHOCTD, IOApa3yMeBarolias, 4TO IMPaBUILHBIE OTBETHl Ha BO-
TIPOCHI 3HAIOT TOJIBKO CyOBEKTHI, sl KOTOPHIX 3TH BOIPOCHI IpeTHa3HAYEHEI.

Mopaudukanust 3TOro MeToja npeanoiaraeT n3MeHeHHe KaKIbli pa3 OZHOTo
nim OoJjiee BOIIPOCOB, Ha KOTOPbIe CYOBEKT AaBai OTBET JIO TOTO.

CymecTByeT JBa BapHaHTa HCIONB30BaHUS METOAA «3aIlpOoC-OTBET», BBITE-
karorue u3 ycnoBud m = 0 unu N = 0. Bapuant ¢ m = 0 mpeamnonaraer, 4To Bo-
MIPOCHI COCTABJIEHBI HA OCHOBE Pa3MYHBIX (hakToB OMorpaduy WHANBUIYATHEHOTO
cyObeKTa, MPEe/ICTABISIIOT COO0H MMEHa ero Ipy3ei, JaTbHUX POJCTBEHHUKOB, CTa-
peie ampeca u T. 4. Ha omo3HaBaTenbHBINA BOMPOC CYOBEKT, KOTOPBIA €ro cam
TIPE/TIOKII, BCET/Ia AACT MPaBUIBHBIA OTBET, YTO HE CMOXKET CJIENIATh 3JI0 yMBIIII-
JICHHHK.

WHoraa npeanouturensHee BapuaHt ¢ N = 0, T. €. cyObekTaM 3aaaercst 00Jb-
mee KOJIMYECTBO CTaHAAPTHBIX BOIIPOCOB, U OT HHUX Tpe6yIOTC$[ OTBEThI Ha TC,
KOTOpbIE OHH CaMH BbIOEPYT. JIOCTOMHCTBO PaCCMOTPEHHOI CXEMbI B TOM, YTO
CyOBEKT MOXKET BBIOMPATh BOIPOCHI, & 3TO JJa€T BEChbMa XOPOIUIYIO CTENeHb 0e3-
OIACHOCTH B TIpoliecce BKIIIOUeHHs B paboTy. B To ke BpeMsi HeT HeoOXoaumo-
CTH XpaHUTh B CUCTEME TEKCTHI BOIPOCOB LIS Ka)JIOro CyObeKTa, JOCTATOUHO
XpaHHUTh yKa3aTelld Ha BOIMPOCHI, BhIOpAHHbIE JAaHHBIM CYOBEKTOM, BMECTE C
nHpopMalmeid, ycraHaBIMBAaIOUICH ero NOAIMHHOCTh. TEKCT Ka)XI0ro cTaHaapt-
HOTO BOIPOCa HEOOXOAMMO BBECTH JJIsl XpPaHEHUs TOJIBKO OJMH pa3, MOITOMY B
cucTeMe ¢ OOJBIIUM YUCIOM CYOBEKTOB 3TO MOXKET JJaTh SKOHOMHIO MAMSITH.

Merton «3ampoc-0TBET» HapsALy C JOCTOMHCTBAMHM BCE XKe MMEET HEIOCTaTKHU,
OrPaHUYHMBAIOIINE BO3MOXKHOCTH €r0 HCHOJIb30BaHMs. Bo-TiepBbIX, OH Tpelyer
MIPOSIBIICHHST U300PETATENILHOCTH CO CTOPOHBI CAMHUX CyOBEKTOB, UTO JJISl HUX SIB-
JISeTCS TOTIONHUTENBHONU Harpy3Koi. Bo-BTOpBIX, 111 GONBIIMHCTBA JIIO/EH OIo-
3HABaTENIbHBIE BOIPOCHI M OTBETHI, KaK MPABUIIO, IPUOOPETAIOT CTEPEOTUITHOCTD,
1 BEChbMa BEPOSTHO, YTO HACTOWYHMBBIA HAPYIIUTEIh MOXET, COOpaB CTATHUCTHUKY,
TIOJTOTOBUTKCS IO MHOTHIM BoIlpocaM. B-TpeTpux, MeTon Tpedyer oOMeHa MHOXKe-
CTBOM OITO3HABATENHHBIX 3aIPOCOB M COOTBETCTBYIOIIMX WM OTBETOB, UTO IS
CyOBEKTOB SBISETCS CIOKHBIM U YTOMHTEIHHBIM. Kpome TOro, B CHITy ero HeKo-
TOPOH TPOMO3IKOCTH METOH «3alpOC-OTBET» MOXET YyHayHO HCIONb30BaThCA
TONBKO U HEOONBINX OPTaHM30BAHHBIX TPYIIT CyOBEKTOB M HETIPUMEHHM IS
MaCCOBOTO HCIIOB30BaHUS.

Cpemn ghyuxyuonansHeix memooos HAMOONEE PaCIPOCTPAHCHHBIMHU SIBIISAIOTCS
MeTo (PYHKIMOHATBHOTO IPeo0pa3oBaHus MAPOIIs, a TAKKE METOJT «PYKOITOKATHSD).

B mportecce «pykonmokatus» CyOBEKT IOMKEH OOMEHSTHCS C alTOPUTMOM
TIOCIJIE/IOBATENIFHOCTRIO TTapojied (KOMaHa), KOTOPbIE IIOJDKHBI OBITh Ha3BAaHBI
MIPaBWJIBHO M B NPaBHJIBHON IOCIIEIOBATEIBHOCTH, XOTSI caM CYOBEKT HE 3HaeT
anroputMa. [IpaBuiibHOE 3aBepIIeHHE alrOPUTMa ITOATBEPKAAET MOATNHHOCT
cyOBeKTa.



Mertoxa QyHKIIMOHAIEHOTO MPeoOpa30BaHMsl OCHOBAH Ha MCIOJIb30BAHUH HEKO-
Topoi ¢hyHKIMHK F, KOTOpas JoKHA yAOBIETBOPSTH CICAYOIIMM TPEOOBAHHSM:

— JUIsl 33J]aHHOT'O YHCIia W clioBa X Jierko BEMHCITUTh Y = FA(X);

— 3Hast X 1 Y, CIIO)KHO HJTA HEBO3MOXKHO onpeaenuts Gpynkiuo Y = FA(X).

Heo6xoauMbIM YCTIOBHEM BBITIONTHEHHS JAHHBIX TPEOOBAHUIA SIBISCTCS HATH-
yre B pyHkimn FA(X) quHaAMUYECKH W3MEHSIOIIUXCS MapaMeTpOB, HAIIPUMED,
TEKyIIMX JaThl, BpeMEHH, HOMEepa JHS HeAEN! WK Bo3pacTa cyObeKTa.

Mero «pyKomoKaThs» 3aKiroyaercss B cienayromem. JIs ycTaHOBIEHUS
MOJJIMHHOCTH CHCTEMa BBINAET CyOBEKTY YHCIIO, BHIOPAHHOE CIy4allHBIM 00pa-
30M, a 3aTeM 3alpaiivBaeT OT Hero orBeT. /Iy moAroroBku oTBeTa CyObEKT A
MIPUMEHsIET COOCTBEHHOE, 3apaHee MOAroTOBIIEHHOE peodpa3oBanue F,. Mudop-
Maruei, Ha OCHOBE KOTOPOM MPUHUMAETCS PelIeHHe, 3/1eCh SBISIETCS He Tapoib,
a mpeodpa3oBanue F,. 9BM mnoceutaer 3HaueHHe X, a CYOEKT OTBEYACT 3HAUeC-
aueM F4(X). JIroboe mocTopoHHee IHIO TS MPOHUKHOBEHHS B CHCTEMY JaXe B
crydae 3HaHust 3HaueHuit X u F (X) momkHO TeM He MeHee OTrazath (QYHKIIHO
npeoOpa3oBaHuUsl HA OCHOBE HECKOJILKUX BBOJIOB M BBIBOJIOB, TaK Kak cama (pyHK-
IMsl IpeoOpa3oBaHMsl HUKOT/IA HE MEPeAaeTcs MO JIMHUAM CBSI3H, M0 KOTOPBIM
nockitaercst Tonbko X u Fy(X). @yHkuus npeodpa3oBaHUs MOXKET ObITh pa3iiny-
HOM A KaXZOro cyObeKTa, 4YTO IMO3BOJSET ONHO3HAYHO HMICHTHU(GUIMPOBATH
Ka)kJI0€ JINLO, 00paIlaronieecs K CHCTEMe.

C 1enblo JOCTHWKEHHUS BEICOKOI'O YPOBHS Oe30macHoCTH QyHKIMSA Ipeodpa3o-
BaHMSA MapoJis, 3aJaBaeMast Il KaKAOro CyObeKTa, DOJDKHA MEePHOJUIESCKH Me-
HATBCS. J{71s1 BRICOKO# 0e30macHOCTH (PYHKIUIO «PYKOMOKATHS 1eNecO00pa3Ho
LUKIMYECKH MEHATH Yepe3 ONpeeleHHbIe HHTEPBaJIbl BPEMEHH.

JlOCTOMHCTBOM METOZA «PYKOIOXKATHS» SABIAETCS TO, YTO HHUKAKOH KOH(U-
JICHIMAJIbHON MH(OpMAIUK MEXIy CyObEKTOM U CHCTeMoil He mepenaercs. [1o
9Tol npuyrHe 3()(HEKTUBHOCTD JAHHOTO METOAa OCOOSHHO BEJIMKA IIPHU ero MpH-
MEHEHUH B BBIYHUCIHUTENBHBIX CETAX IS OATBEPXKICHHUS TOUIMHHOCTU CYObeK-
TOB, IMBITAIOIINXCS OCYIIECTBUTD JOCTYII K CepBepaM M LeHTpaIbHEIM DBM.

B HEKOTOpBIX CITydasx MOXKET OKa3aThCd HEOOXOIUMBIM CyOBEKTY NPOBEPUTH
MOJUTMHHOCTE To DBM, K KOTOpO OH X04eT OCyIIeCTBUTh AocTyr. Heobxonu-
MOCTh BO B3aUMHOI NPOBEPKE MOXKET IIOHAJIOOHMTHCS U KOTJa JBa CYOBEKTa XO-
TAT CBSA3ATHCS APYT C JPYroM IIO JIMHWUHM CBA3M. MeTOIBl MPOCTHIX Mapoiied, a
TaKOKe METOIbI MOIU(DHKAIUKA CXEM NPOCTHIX MApOoJIeii B 3TOM cliydae He HOIXO0-
nat. Haubonee moaxomsiuM 3/1ech SBISETCS METOI «pyKonoxatus». Ilpu ero
WCIIONB30BAaHUHM HU OWH M3 YYaCTHHKOB CEaHCa CBA3W HE OyJeT MoNnyvaTh HUKa-
KOM CEKpeTHOM WH(OpPMAIIHH.

Cnoco0 «pyKomoxaTus» Ooliee TPyAEH IS PacKpbITHS, YeM MNapoiib, HO
CIIOXKHEee B peajm3alvi. B oTnmuue oT maponeil mpeoOpa3oBaHHE HHKOIZA He
MOSIBISIETCSl B JIMHUSX CBSI3H, OJHAKO B CHJIY CBOGH HEM3MEHHOCTH TaKXe MO-
kKeT OBITh OCTATOYHO MPOCTO ompeneieHo. OCHOBHBIM HEIOCTATKOM METona
«PYKOIIOXKATHUS» SIBIISIETCS BPEMEHHAS 3aJIepiKKa, BBHIPAKAIOLIAsACS B HEOOXOIH-
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MOCTH, KaK B METOJIC «3alpOoC-0TBETY», OpraHU3ai 00MEHA HECKOIHKUMHU CO00-
LIEHUSMH MEX/Ty CyOBEKTOM W CHCTEMOM B TIPOIIECCE OTO3HAHMS.

Yto umeet cydbekT. K 3TOMY Ki1accy omo3HaHUsI OTHOCSTCS METOABI, OCHO-
BBIBAIOIIMECS Ha (DU3MYCCKUX CPENCTBAaX, KOTOPbIE MUMEET NpU ceOc JTaHHBIN
cyOBeKT, oOpamaronuiics k cucreMe. K HEUM OTHOCSATCS WACHTH()HKAIMOHHBIC
KapThl ¢ Mep(HOPUPOBAHHBIM WMJIM MATHATHBIM KOIIOM, & TaKXe PsJl aKTHBHBIX
YCTPOMCTB, HA3bIBAEMBIX 3JICKTPOHHBIMH KITFOYaMH, BKITFOUAIOIIUX B Ce0sl: CMapT-
KapTel ¢ mporeccopamu, USB-6penoku, yerpoiictBa Touch Memory u npoure
MOJJOOHBIC TEXHHYECKHUE CPENICTRA.

B MarHuTHBIX KapTaX WHGDOpPMAIHS 3aMUCHIBACTCA HAa HECKOJIBKUX
JIOPOXKKAX MAarHUTHOT'O CJIOSI U MPEJCTABIISET COOO0M TaHHBIC, UCTIOIB3YEMBbIC IS
uaenTudukanuu. K 5TUM TaHHBIM OTHOCSATCS: HOMEpP CyOBEKTa WU ero ums, ma-
POJIb, KOJIUYECTBO JIOHyCTI/IMI)IX HCITOJIb30BaHU U KapTbl U T. 1. Hapfmy C O4YCBU/I-
HOHM MPOCTOTOM HMCIIOJIH30BAHUS MATHUTHBIC KapThl 0014 af0T HU3KOM 3allHIICH-
HOCTBIO OT KOINHMPOBAHHA COACPKUMOIO. }1.]'[5[ 3alIUTBl OT KOIMMPOBAHUA MarHuT-
HBIC KapThIl CHa6)KaIOTC$I Pa3IMYHbIMU 3aIIIUTHBIMU CPEACTBAMMU. OJIHH U3 METOA0B
COCTOUT B HAHECEHUU MASHUIMHO20 CJI0SI 0O0bIYHO20 MUNA NOBEPX 8MOPO20 C0A C
OoJiee BBICOKOW KOAPLUTHBHON CHIIOW, T. €. JUISl U3MEHEHHSI COCTOSIHUSI TOTO CIIOSI
TpebyeTcs Oonee CHIBHOE MarHUTHOE mose. Torja OObIYHBIMH METOJAMH He-
BO3MOXKHO CUMTAaTh WIM H3MEHUTh 3alUCh HIKHEro cjos. CuuThIBaroliee
YCTPOWCTBO, YMTasi KAPTY, COACPKALIYIO HACHTH(UKATOp, BHAYAJIE CO3AAET MOIe,
cTHparoliee JI00YI0 3aMuCh, CACIAHHYIO OOBIUHBIM CIIOCOOOM, a 3aTeM Y)Ke CUH-
TBHIBAET JISKAIILYIO HIDKE «TBEPIYIO» 3aIiCh, B KOTOPOH NEHCTBUTENTFHO HAXOAUTCS
nHbopMaIusL.

Jpyroit MeTon UCHONB3YEeT NOCHMOAHHYIO MASHUMNHYIO PA3MEmKY JeHmbl, KO-
TOpasi HAHOCUTCS B TIpoLiecce ee MPOU3BOACTBA. MeToA, U3BECTHBIN 110]] Ha3BaHU-
€M «BIJIQXKHOM pa3METKM», COCTOMT B ONpPEeIeHHO OpUeHTalK oceil (heppomar-
HUTHBIX KPHCTAJUIOB, IIOKA HAIIONHHUTENb €IIe He BBICOX, MPUYEM CENCKTHBHAS
OpHEHTAINA OCel KPUCTAJLIOB B PA3NIUYHBIX YACTSX JICHTHI CO3J]aeT MarHUTHYIO
3aIHCh, KOTOPYIO HHUKAK HENb3S M3MEHUTh. UTOOBI MPOYECTh 3Ty 3alHCh, KPHU-
CTaJUTBl HEOOXOMUMO TIOABEPTHYTH BO3JCHCTBUIO MTOCTOSHHOTO MarHUTHOTO TIOJIS
C OIIPENETIEHHON OpueHTauuell. MsMeHeHne MoI0KEHHsI KPUCTAIUIOB BAOJIb JIEHTHI
OyzmeT HaBOIUTH BHEIIHEE IT0JIe, KOTOPOE MOXKHO MPOYHUTATH C MOMOIIBI0 OOBIY-
HBIX yIOOHO paCIIONIOKEHHBIX TOJOBOK. V3TOTOBIICHHBIE TaKUM 00pa3oM HACH-
TA(QUKAIMOHHBIE KAPTOYKHA MOTYT OOECIEYNTh «YHUKATbHYIO» WACHTUYHOCTD,
KOTOPYIO TPYAHO MOAAENaTh, MTOCKOIBKY JJISI 3TOTO TpeOyeTcss OBIAJETh TEXHO-
JIOTHEH TPOU3BOICTBA MATHUTHBIX TIOKPBHITHI M BIaKHOW Pa3METKL

SlcHO, YTO A1 OCYIIECTBIECHUS 3aLIUThl OT MOAAEIKU WM KOMHPOBAHUS
KapTOYKH TPEOYIOT CIIOKHOM TEXHOJOTWH MX HM3TOTOBJICHUS W, COOTBETCTBEHHO,
CIIOKHOU ammmapatypsl I CYUTHIBAHMS 3aITMCaHHON Ha HUX mHQopmarwm. Cre-
JyeT OTMETUTH, YTO IIPH JIFOOBIX CHOCO0aX JOCTHYh a0COMFOTHOM 3aIUTHI OT KO-
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ITUPOBAHMS MATHUTHBIX KapT MPaKTUYECKH HEBO3ZMOXKHO, TaK KaK HOCHUTEINb BCET/a
OTKPBIT JUIs JOCTYIa MOCTOPOHHUX JIMIL.

DNeKTPOHHBIH KJIIOY B CaMOM OOIIEM CMBICIE ITPECTABISET COOOM
¢usnyeckuii HocuTeNnb HACHTH(UKATOpa CyObeKTa, ero mapossi. B omnmune or
MapOJIBHBIX CHCTEM NPH HCIIOIB30BAaHUM 3JEKTPOHHOIO KIIF0Ya CyOBEKT MMeEET
P IPEUMYIIIECTB:

— eMy He HaJ0 3allOMHMHATh 3HA4Y€HHWE Mapoisi, TaK Kak Mapojib 3arucaH B
KJII0YE;

— OH OCBOOOXKZIEH OT (DYHKIHMH 3alIUTHI Mapojsl OT KOMIPOMETAIMHU TIPH €T
BBOJIE, TAK KaK MapoJib CYUTHIBACTCS U3 KITI0Ya;

— Bce (DYHKIUH T10 3aIUTe OT MOAEIKH ITapoiisi WM €0 HECAHKIIMOHUPOBaH-
HOT'O HCIIONB30BaHUs (METOJl Pa30BBIX Mapojel, METOJ «PYKOIOKaTHs») BO3Na-
TaroTCs Ha AJIEKTPOHHBIN KIIFOY;

— MAEHTU(HUKATOP MOXKHO CIIeNaTh CKOJIb YTOAHO OOJBIINM, TaK KaK CyOBEKT C
HHUM He paboTaer.

B cuity TOro 4To, Kak U MACHTU(HUKALMOHHAS MarHUTHAS KapTa, JIEKTPOHHBIN
KITF0Y SIBJIsIeTCS (PU3MYECKUM CPE/ICTBOM XpaHEHWsI MIeHTH(HKAaTOpa CYOBEKTa,
€ro MOXHO CKONHUPOBaTh M MOJJIENaTh. B OCHOBHOM Bce MHOrooOpasue 3Jiek-
TPOHHBIX KIIOYEH M KiacCH(UUUPYETCsS 10 OCHOBHOMY IPH3HAKY, ONpPEREIsIo-
IIEeMY UX 3alIMIIEeHHOCTb OT KOMMPOBAHMS M IOJJIEIIKH, TaK KaK ObICTponelcTBHe,
00beM XpaHUMOTO UAEHTU(UKATOPA, Ta0APUTHI U IPYTHe XapAKTEPUCTUKH SIBIIS-
10TCS, TIO CYILLECTBY, IPOM3BOIHBIMU OT HETO.

Kirou, KOTOpBI HEBO3MOXKHO MOJJIENaTh, SIBJISETCS AKTUBHBIM YCTPOHCTBOM,
cozieprkallM B IaMATH UACHTU(UKATOp, HE NOCTYMHBIN Uit ureHus. Hampumep,
JIEKTPOHHBIN KITFOU MOXET COZIEPkKATh KPUIITOCXEMY, B KOTOPYIO NIPU U3TOTOBJIE-
HHUHU 3arpy’kaeTcs cilydaifHoe 3Ha4deHHEe Kifoua. BHe KpUIITOCXEMBI 3TO 3HaUeHHE
HUT/Ie HE 3alUChIBAETCS. Y CTPOHCTBO MOKHO CKOHCTPYHPOBATh TAKUM 00pa3oM,
YTO ITOIBITKA IIPOYECTh KIIIOY IPUBOIUT K €0 YHUUTOXKEHHIO. Y CTPOHCTBO TaKO-
ro THma oONagaeT «MHAWBHAYaIbHOCTHIO», KOTOPYIO MOXKHO BBISIBUTH TOJIBKO
TIOCPENICTBOM 3aJ[aHUSI YCTPOMCTBY PA3MUYHBIX IM(POBBIX 3HAUYECHHN M 3aIHCH
€ro OTBETOB.

OJNEKTPOHHBIN KIIFOY MOXKET HCIIONb30BATHCS JIOKAIBHO, MOAOOHO KIIOUYy OT
JIBEPHOTO 3aMKa, WJIM Ha PACCTOSHUM, HAIIPUMEp, Ui MACHTH(HUKALNK yIaJICH-
HBIX CyOBEKTOB, oOpamatormmxcst K DBM. [l cBOEro BOCIPHUSATHS SIIEKTPOHHBIH
KIIFOY JIOJDKEH MMETh «3aMOK» (OTBETHYIO YacTh), 3alpalIMBAIONININ KITIOY H
TIPOBEPSIONINIT €r0 WASHTUYHOCTh. B Havane naeHTHIHOCTh HEOOXOIMMO OTIpeze-
JUTh KAaKUM-JIMOO HE3aBHCHMBIM CIIOCOOOM, YTOOBI BBECTH B JAEHCTBHE 3aMOK,
OTBEUAIOIINH TAHHOMY KJIIOUY. 3aTeM 3aMOK IMOChUTaeT Habop 3aIpOCOB K KITIOUY
1 3aIIOMHHAET €ro OTBETHI. BriocnencTBum, Korja K04 ASHCTBUTENBHO UCIIONb-
3yeTcs U1 ayTeHTU(UKAIMN CyOBeKTa, HEKOTOPBIE N3 ATUX HAOOPOB MOBTOPSIOT-
csl B Ka4eCTBE OINO3HABATENHHBIX BONPOCOB K KIIOUY, a OTBETH CPABHUBAIOTCS C



YK€ XpaHAIMUMUCSA B mamsTd. Eciam ayreHTH(HUKanus OCyIIeCTBIISIETCS MHOTO-
KpaTHO, TO 3aMOK MOXKET IOCJIaTh HOBBIC IU(POBbIE KOMOWHAINH, KOTOPBIE J10-
0aBIIAIOTCS K CIHCKY OIO3HABATEIBHBIX BOIPOCOB M OTBETOB. Hampumep, mis
CBOETO BOCIIPHSTHSI CMapT-KapTa JI0JDKHAa MMETh pUziep, B Iporecce oOMeHa MH-
(dopmarueil ¢ KOTOPHIM MPOUCXOIUT ONO3HAHHUE cMapm-Kapmul. AyTeHTH(DU-
Kanusi CyObeKTa MPOMCXOIUT MOCNE MOATBEPIKICHHUS UM TOTO, YTO UMEHHO OH
SIBIISIETCSL BIIAJIENIBIIEM CMapT-KapThl B pe3ysbTaTe BBoAa ¢ kiaBuatypbel PIN-
Kozxa. AHanorom puzepa st USB-xmoueti BricTynaer ctanmaptasiii USB-mopr,
a JUIsl 3IEKTPOHHOTO Kiroda Touch Memory — cuuThiBaroliee yCTpOHCTBO.

OnmuH ¥ TOT K€ KJIF0Y MOXET MOAXOIUTh K HECKOJIBKHM 3aMKaM, M OJUH U
TOT )K€ 3aMOK MOXKET OTBEYaTh HECKOJIBKHM KIIIOYaM, HE Hapylas [Py ATOM CeK-
PETHOCTH HM 3aMKa, HM Kitouya. Hukakue MccienoBaHus Takoro (hpU3n4eckoro
3aMKa He ITO3BOJISIT ONPEICNIUTh XPaHsIINIiCs K04, €cId OH 3amuiieH 3¢dex-
TUBHOHW Kpunrocxemoil. OJHAaKO eclu MMEeEeTCs BO3MOXKHOCTh IepexBaTa BCeX
OIIO3HABATECJIbHBIX BOIIPOCOB U OTBETOB JIA IaHHOI'O 3aMKa, TO KJIF0OY MOKHO ITO/J-
Jenatb. Tako MOAENbHBIN KIF0Y MOXKET IPUHUMATHCA 3a NOUIMHHBINA BO BCEX
HIOCIIETYIONINX CeaHcax ayTeHTH(UKAIMU JI0 TeX T0p, MOKa OH He OyJeT BBIsB-
JIEH HOBBIMH OIO3HABaTENbHBIMH BoIpocamu. Vcnonb3yst O0nbIoe 4ucio oTBe-
TOB M CO3/aBasi KaX/IbIi pa3 HOBBIE, MOXHO NOBBICUTh YPOBEHb 3AILUTHI, OIHAKO
OoJiee Ha/ICKHBIM CIOCOOOM SIBIISIETCSI TIPUMEHEHUE METOJ0B HIH(POBAHUS IS
3aIIUTHI IepefaBaeMbIX HICHTU(GUKATOPOB OT yAaJICHHBIX aO0HEHTOB B DOBM.

Yro npucyme cyobekty. K naHHOMY KiacCy OIO3HaHHS OTHOCATCS METO-
Ibl, Oasupyromuecs Ha ONpPEACICHHH MHAWBHIYaIbHBIX XapaKTEPUCTHK, MPH-
CYIIUX KQXIOMY CYOBEKTY U IMO3BOJISIOIINX BBIACIHTH €T0 CPEAH APYrHX. YKa-
3aHHBIE METOJbI TaKKe HAa3BIBAIOT OMOMeTpHYecKHMHU. bromerpuueckue mero-
Jbl ayTeHTU(HUKAIUK MOXXHO pa3feluTh Ha JBe OOJblIMe KaTeropuu — ¢ u-
3UOJOTHYECKHEe M TMncuxomoruueckue. K mepBoil oTHOCATCS Me-
TOJIbI, OCHOBAaHHbIC Ha (PU3MOJIOTMYECKON (CTATUUECKON) XapaKTEpPUCTUKE CYOb-
€KTa, T. €. HEOThEMJIEMOM, YHUKAJIBHOM XapaKTEPUCTUKE, TAHHOW EMY OT pOXKIie-
HUS. 31eCh aHAIM3UPYIOTCA TaKWe NPHU3HAKH, KaK OTIEYaTKH MalbIIeB, YEePTHI
JUIA, CTPYKTypa Tia3a (CeTJ4aTKH WM Paay>KHOW O00OJOYKH), MapaMeTphl Mallb-
LIeB, JIaJI0Hb, (hopMa PYKH.

K rpynme mcuUXOJTOTHYECKHUX OTHOCAT METOABI, KOTOPbIE OCHOBBIBA-
FOTCSl Ha TTOBEIEHYECKON (IMHAMHYECKON) XapaKTepucTUKe cyObekra. OHH Hmc-
MOJIB3YIOT OCOOCHHOCTH, XapaKTepHbIE UL ITOACO3HATENBHBIX ABWKCHUH B TPO-
Lecce BOCHPOM3BEICHHS KAaKOro-nuOo neicTBus. K TakuM XapakTepHUCTHKAM
OTHOCATCSL TOJIOC CYOBEKTa, OCOOCHHOCTH €ro IOIIHCH, AWHaMHYECKHe Iapa-
METpPBI IMCbMa, 0COOEHHOCTH BBOJIA TEKCTa C KIIABHATYPHI.

B ocHOBe MeTona OMO3HAHUSA nO OmneuamKy nalbyd JAEKAT YHUKAIBHOCTH
pPHUCYHKa KaNWUIIPHBIX Y30pOB Ha MaJbIax y KaXIoro cyonekra. CymecTByioT
JIBa OCHOBOITOJIATAIONINX aJTOPUTMA PACIIO3HABAHHS OTIIEYATKOB TAJIbIIEB!

— MO OTJENBHBIM JCTAISIM (XapaKTepHBIM TOYKaM);
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— 110 penbedy BCel IMOBEPXHOCTH NaJIbIIa.

B mepBoM citygae yCTpOHCTBO pETHCTPUPYET TOJIBKO HEKOTOpBIE YYACTKH,
YHUKaJIbHBIE JJIs1 KOHKPETHOTO OTIEeYaTKa, ¥ ONpeselsieT UX B3aUMHOE PacIoio-
xeHue. Bo BTopoM cirydae oOpabaTteiBaeTcst H300pa)KeHHEe BCETO OTIeYaTKa.

Meroj orno3HaHUs CyOBEKTa 1o Jiuyy OCHOBAH Ha YHHKaJIbHOCTH YEpPT JIUIIA.
Mero 3akito4aercsi B IpeoOpa3oBaHU YepT KOHKPETHOTO JIMIA B alNTOPUTMH-
YECKyI0 MOJIeJb, KOTOpasi CpaBHUBAETCS WITH ¢ (hoTorpadueil Ha IPOIYCKe, UITH C
COJIEP’)KUMBIM 0a3bl poTorpapuyeckux AaHHbIX.

Merton orno3HaHus CyOBEKTa 10 padysicHot 00010uKe 21a3a OCHOBAH Ha yYHU-
KaJbHOCTH PHCYHKa DPaAy)KHOH OOONOYKHM Kakaoro cyownekta. Pamyxnas 00o0-
JIOYKa CyObeKTa CKaHHPYETCs, pa3BopauuBaeTcsi U mpeodpasyercst B IU(ppPOBYIO
roceioBaTeNibHOCTh. [loATBEepKACHHE TOUIMHHOCTH CYOBbEKTa MPOMCXOJUT Ha
OCHOBAHUH CPaBHEHUsI IOJyYEHHOW 1IM(PPOBOH MOCIENOBATEILHOCTH C 3TAJIOHHOM.

Meroa ono3HaHus no 0Opasyy 2010ca OCHOBAH Ha TOM, YTO y KaXJI0r0 Cy0b-
€KTa HEIIOBTOPUMBI TOJIOCOBOW PHCYHOK, KOTOPBIA 3aBHCHT OT Moja, (usnue-
CKUX OCOOCHHOCTEH, THIa CTPOSHHMS TOJIOCOBBIX CBSI30K, MOJIOCTH HOca, (HOpMbI
pTa, TaKMX XapaKTEPUCTHK, KaK 4acTOTa U aMIUTUTYJa. DTOT METOJl MOCTPOEH Ha
BBIJICTICHUN Pa3/IMYHbIX COYETAHWH YAaCTOTHBIX M CTATUCTHYECKHUX XapaKTepH-
CTHK ronoca.

1.2 Onpenenenne TpedyeMoii BepoSITHOCTH NPABUIBHOIO ONO3HAHUSA
AJ151 GUOMETPHYECKHUX CPeICTB aAyTeHTH(PUKALUH

Jns onpeneneHust TpeGyeMoi BEpPOSATHOCTH NPABUIIBHOIO ONO3HAHUS CYOB-
eKTa OMOMETPUYECKUMH CPEACTBAMH ayTeHTH(HUKALMH HEOOXOOUMO HCIOJIB30-
BaTh CIEAYIOINE MO AXOABl Ui UX (OPMATBHOM OLIEHKH:

— IUCKpPEeTU3alusl UCCIEAYEeMOro OHMOMETpUYECKOro o0pasa, KOoTopas 3aKiIio-
4aeTcs B ero ou(poBKe U mocienyromeii oopadoTke;

— HOPMHUpOBaHHE OUU(POBAHHOTO OHOMETPUYECKOro o0pa3a M 3aJaHHOTO
TOpora ero Mepsl OJIM30CTH € ITATOHHBIM;

— MapaMeTPHYecKoe CpaBHEHHE HOPMHUPOBAHHOTO OLU(POBAHHOTO OHOMET-
pHrdecKoro oopasa C STalIOHHBIM.

Jnst xaxmoro OHMOMETPHYECKOTO CpPEeICTBa ayTeHTU(HKAIMU JaHHBIE TPU
MOJIXOa PEaTU3YIOTCS WHIMBUIYAbHO, HO JUIS BBIBOJIA QHAIWTHYECKUX BBIpa-
JKEHUH UIS OTpeNeeHus TpeOyeMBIX IoKaszaTeneit 23pPeKTHBHOCTH HEOOX0AUMO
BBITIOJTHAT BCE YKa3aHHbIEC TIOAXObI CTPOro B 3aJaHHOMU MOCIISIOBATEILHOCTH.

CpencTBa ayTeHTUQUKALMHM MO OTHEYATKY Hajbua. TpeOyemast BeposT-
HOCTH IIPAaBWJIBHOTO OITO3HAHWS, B KAa4eCTBE KOTOPOW BBICTYNAET BEPOSTHOCTD
rox0opa ayTeHTU(HUKATOPA C TIEPBOH MOIBITKH JUISl TAHHBIX CPENICTB ayTeHTU(H-
Kallid, MOXET OBIThb OINpesiefieHa KaK BEPOSTHOCTh COBMAJCHHUS HM300pa’keHUs
STAJIOHHOTI'O OTTIeYaTKa Majblla ¢ U300pa’keHNEM OTIeYaTKa Majiblia, MPeIoCcTaB-
JICHHOTO CYOBEKTOM.



OCHOBHBIM N OJXOJOM K YCTAaHOBJICHHIO COBIAJACHUS OTIEYATKOB Mallb-
LIEB SIBJISIETCS] TIOMCK M COTIOCTaBJIEHHE OCOOCHHOCTEH PHCYHKOB 3THX OTIEYaT-
KOB, B KauecTBE KOTOPBIX BBIOMPAIOTCSI «OKOHYAHUS» WM «Pa3’ABOCHISD» Malni-
JISIPHBIX JIMHUH. [laHHBIE 0COOEHHOCTH OTIEYaTKa Masbla HOCSAT Ha3BaHUE MUHY-
Yutil, a UX COBOKYITHOCTb — 8eKMMOPA MUHYYUL.

CoBnajzieHue U300pakeHUIl OTIIEUaTKOB MaJIblIeB yCTaHABIUBAETCA IO COBIIA-
JICHUIO BEKTOPOB MMHYLUM, BBIENEHHBIX Ha 3TAaJOHHOM U IPEIOCTaBICHHOM
cyOobexToM n3o00paxenusx. [Ipuuem kaxxias MUHYIHMS B BEKTOpE MUHYIIMH TIpea-
CTaBJICHA ABYMS KOOpJAWHATAMU U YIJIOM OPHCHTALIMH.

B mporecce cpaBHeHHs H300paXkeHUe OTIEYaTKa Maiblia pa3OuBaeTcsa Ha KO-
HEYHOE YHCIIO CEKTOPOB, KaKABIH M3 KOTOPBIX MPEICTaBIsET COOOH KBaapaT
pa3smMepoM NXN MHKCENeH.

[Nocne OGuHapW3aMy ¥ YTOHUEHHMSI H300paXKEHHUs OTIeYaTKa Majibla KasKablid
NHUKCEJIb 3TOr0 M300paKeHUsI MOXKET MPUHUMATh BCEro JBa 1IBETa: YEPHBINA HIIH
Oenblil. Cen0BaTeIbHO, CYLIECTBYET KOHEYHOE YHCIIO BAPHAHTOB U300paXeHUH,
KOTOpPBIE MOT'YT OBITh PEaIn30BaHbl B CEKTOPE pa3MepoM NXN MHKCeNe,

S = 2(n><n) ’ (1)

rae N — KOJMYECTBO IUKCEIIEH, COCTABIISIONIee CTOPOHY KBaJPATHOT'O CEKTOpa.

BeposiTHOCTB TOrO, YTO JI00as U3 MUHYLIWI, BBIICICHHBIX Ha M300paKEeHUU
OTIEYATKA MAablla, MPEIOCTABICHHOrO cyobekToM (P), coBmazer ¢ 000l U3
MUHYLIUH, Oe3 y4era ee THIla, BBIICIICHHBIX HA ITAJIOHHOM H300paKEHHU OTIIe-
gaTKa maisia (), COOTBETCTBYET TOMY, YTO MHHYIIHs, BBIIEICHHAS HA MPEIo-
CTaBJICHHOM CYOBEKTOM H300pa)KEHUH OTIIeYaTKa Maiblia, OyJIeT UMeTh KOOpIH-
HAThl U OPHEHTAIMIO, COOTBETCTBYIOIINE KOOPJMHATAM M OPUEHTAIIMU MUHYIIMU
ATAJIOHHOTO W300paXKEHHUs OTIEeYaTKa Mabla. Ty BEPOSITHOCTH MOXKHO CBECTH K
BEPOSTHOCTU TOSIBIICHHS B HY)KHOM CEKTOPE MPEIOCTABISIEMOr0 CyOheKTOM
n300pakeHns OTIeYaTKa Maibla Habopa MHUKCEIeH, COOTBETCTBYIOIIErO H300pa-
JKEHUI0 MUHYI[MM B 3TOM € CEKTOPE ATAJOHHOTO HM300pa)KEHUsI OTIevaTKa
nanbia. JlaHHas BEpOSTHOCTD onpeensercs no Gpopmyie

P == 2
MHH S ()

rie Py — BEPOSITHOCTH COBIIA/ICHMS OTHOW BBIICIICHHOW HA TPEIOCTABICHHOM

CyOBEKTOM N300pakKEHUH OTTICUaTKa Maabla MUHYLUH C 3TAJIOHHOH;

Z — KOJWYECTBO BapHAHTOB peaH3alli MUHYIHHU 0€3 ydeTra ee THIa B
CEKTOpE pa3MepoM NXN MHKCEICH.

Takum 00pazoM, BEpPOSTHOCTH TOTO, YTO BCE P BBIIENCHHBIE Ha MPEIOCTaB-
JICHHOM CyOBEKTOM M300paKEeHHH OTIeYaTKa Majblla MUHYIIMH COBIAIYT C 3Ta-
JIOHHBIMH MUHYIMSIMH, MOXKHO CBECTH K BEPOSTHOCTH ITOSBJICHUS B HYXKHBIX ]
CEeKTOpax MPEeJOCTABIIEMOro CyObEeKTOM M300pakeHns OTIIedaTKa majablua Habo-
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poB HHKC@Heﬁ, COOTBETCTBYIOLIUX I/I306pa)KeHI/IIO MHUHYIIUU B OTHUX K€ CCKTOpax
9TaJIOHHOI'O I/1306pa>K€HI/I$I OTIICUaTKa I1ajibla. BepOHTHOCTI) COBIIaJICHUS BCEX P
BBIJACJIICHHBIX Ha MPEAOCTABJICHHOM Cy6”b€KTOM I/I306pa)K€HI/II/I OTIIcyaTKa mnajbla

MI/IHHI/Iﬁ C 3TaJIOHHBIMHU
Z p
ORES ®

B peaJ'H)HBIX ch'IOBI/IHX KOJINYECTBO MHHyHHﬁ, BBIJICJICHHBIX HA I/I306pa)KeHI/II/I
OTIEYaTKa Majblia, MPEeIOCTABICHHOIO CyOheKTOM (D), M KOJIHYECTBO MUHYIIHH,
BBIJICJICHHBIX Ha ATAJOHHOM HM300paKEHHM OTIeYaTKa mHajabia (), pa3aIudHo.
HO3TOMy JUIsL yCTaHOBHeHI/IH COBIIaACHUS H306pa)KeHPIﬁ OTIICYATKOB IIAJIBIICB
UCTIONB3YIOT NOPO2 Mepbl OIUZ0CTUL.

2
9=, @)
pqg

rae g — mopor Mepsl OJIM30CTH N300paKEHUH OTIIEYATKOB MaJIbIIEB;
D — konu4ecTBO COBNABIIMX Nap MUHYLIUH.

Eciu npu 3afaHHBIX KOMNMYECTBAX MUHYLMH, BBLIETICHHBIX HA M300paskeHUH
OTIeyaTKa majblia, IPEAOCTaBICHHOIO CyOBEKTOM (), 8 TAKKe MUHYILIHIL, BbIIE-
JICHHBIX Ha JTAJOHHOM H300pa)KCHUH OTHEYaTKa majbia (), U MOITyICHHOM KO-
JIMYECTBE COBIABLINX MUHYLMH MOPOr Mepbl OMM30CTH OyIeT MEHbIIe 3aJaHHO-
0, TO PEAOCTABICHHOE CyOBEKTOM M300paKeHHE OTIEYaTKa MaJbla CYUTACTCS
HE COBIIABIIMM C 3TAJOHHBIM U CYOBEKT, NPEIOCTAaBUBIIMI €ro, CUUTAETCA «dy-
xum». Ecnu B mooOHOM cuTyaliy mopor Mepsl 0Jau30cTH Oyaer Oorblie 3a1aH-
HOTO0, TO NIPEAOCTAaBICHHOE CYOBEKTOM M300pa’keHHe OTIeYaTKa Iajbla CYUTa-
€TCsI COBITABIIUM C TAJIOHHBIM.

3anaB HOpOr Mephl OJIM30CTH M300paKeHHUH OTIIEYaTKOB MAaJbLEB, BBIE KO-
TOPOro M300paKEHHS CUUTAIOTCS COBIABIIMMH, MOXXHO ONPENENTUTh KpUTHYE-
CKyI0 007acTh KommdecTBa coBmaBImx nap munymmi (D). Ucmons3ys hopmyny
(4) u 3Has1, YTO KOJMYECTBO COBMABIIMX MAap MHHYLHIA — 3TO IeNasi BEIHYUHA,
MOJTyYMM KPUTHYECKYIO 00JAaCTh KOJWYECTBA COBIABIIMX Iap MUHYLHMH IS 3a-
JaHHOTO YHCIIa MUHYIWH, BBIACICHHBIX Ha W300pPaKEHHH OTIIEYaTKa Iaiblia,
NPEOCTaBICHHOTO CYOBEKTOM:

int(ygpq)+1<D <min(p,q). ()

Ecmn xonn4ecTBO COBMABMIMX Map MUHYITMA OyIeT HaXOIUTHCS B 3TOW oOna-
CTH, TO N300pa’KEHHS OTIIEYATKOB NAJIBIEB OYIyT CUNTAIOTCS OMHAKOBBIMH.

CrenoBartensHO, ABa M300paKEHHUs OTIICUATKOB MAJIBIIEB CUNUTAIOTCS HEOIH-
HAKOBBIMH, €CIIM KOIMYECTBO COBMABIIMX Iap MUHYLHH He OyIeT HaXOAWUTHCS B
JAHHOM 00JacTH WM eciM AaHHas O0JacTh SIBISETCS ITYCTOW M BBITONHSIETCS
clenyrouiee HepaBeHCTBO:
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min (p,q) <int (yygpq) +1. (6)

Takum o6pa3zom, GopMmyia BEpOsITHOCTH OAOOpa ayTeHTH(HUKATOpa C epBOH
TIONBITKY IS 33/IaHHOT'O YMCJla MUHYIIMH, BBIICIICHHBIX Ha M300pa)KeHUH OTIIe-
YaTKa Najiblia, NPel0CTaBICHHOrO CyObEKTOM, IMEET BHUIL

min(p,q) min (p,q) 7\
Pui= . P(I= D (g] : )
u=int(ygpq)+l u=int (M)ﬂ

rae U — KOJMYECTBO COBIIABUIMX Map MUHYIIMH.

B ¢opmyne (7) 3HaueHHs1 KOINYECTBAa BAPUAHTOB M300paXKEHUH S U Komye-
CTBa BapHaHTOB peaM3allii MUHYLIUH Oe3 ydera ee Tura Z, KOTOpbIE MOTYT
OBITh peaTM30BaHbI B CEKTOPE pa3MepoM NXN MUKCeIeH, 3aBUCAT OT pa3Mepa CeK-
TOpA.

[ocne OuHapu3alMy M YTOHYEHHS M300pa)keHUs OTIevaTka Majblia, ¢ yde-
TOM psifia NPUOIKEHUH, MUH YLIUIO, HE3aBUCUMO OT €€ TUIIA U YIjla OPHUEHTAIINH,
MOYKHO BBIJISJTUTh HA CEKTOPE C MUHUMAaIIbHBIM pa3zmepoM 3x3 mukcens. [Ipuuem
KOOpAMHATHI JAHHOT'O CEKTOpa M OYIyT KOOPIMHATAMH BBIACICHHON MUHYLIMH.

Munyyus muna «oxonuanuey TANWUIAPHON TMHUM BO3HUKAET B TOM CIIy4ae,
KOIZla LIEHTPAJbHBIA MHUKCENb 00JAaCTH 3aKpalleH, a CPeId COCEIHHX BOCHMU
MUKCENel 3aKkpalleH OJUH WX JjBa CMEXHBIX nuKcens. Ha pucynke 1 mpezncras-
JIeHBl Bce 16 BapHaHTOB peanu3allii MUHYLUH TUNA «OKOHYAHUE) NMaNWIUIIPHON
JIUHUN B CEKTOpE pa3MepoM 3% 3 muKces.

Munyyus «pazoeoenuey TaNWUIPHON JIMHUN BO3HUKAET B TOM CITy4ae, Korjaa
LEHTPAJIbHBIA MUKCENb 00JIaCTH 3aKpalleH, a CPeIy COCEAHNX BOCBMH MUKCeeH
3aKpalleHbl TPU OTAEIbHbIE 00IaCTH IMHUKCeNeH, KOTOpble MOI'YT OBITh MPEACTaB-
JICHBl OJJMHOYHBIM WJIN JBYMSI CMEKHBIMM IHKcensmu. Ha pucyHnke 2 nperncras-
JIeHBI Bce 48 BapHAHTOB peaTM3aLK MUHYLIIH THIIA «Pa3/IBOCHNE) MaNLIIPHON
JIUHAN B CEKTOpE pa3MepoM 3% 3 muKceds.

Pucynok 1 — BapuaHThl peai3aliii MEHYLIMH THIIA «OKOHYaHHE» MaNUIIPHON JIMHUH B
CEKTOpe pasMepoM 3%3 MuKcems

12



T
e Ll A=y
TELLELL 4
ARl Ly
LY
ALt ALY

Pucynok 2 — BapuaHTsl peayiu3aliii MUHYLIMH THIIA «Pa3/{BOCHUE» MANMUIAPHON JIMHUH B
CeKTope pa3MepoM 3%3 MuKcesst

Cexrop pa3mepoM 3x3 muKcesns BKIIOYAET B ce0sl AEBAThH MUKCENEH, IIBET KO-
TOPBIX MOXKET NMPUHHMMAThH JIMIIb 1Ba 3HaueHUs. CIenoBaTenbHO, CYIIECTBYET
Bcero 2° = 512 BapuaHTOB GMHAPHBIX H300paKEHHH B CEKTOpE pasMepoM 3x3
nkcens. CoraacHo NMpeCcTaBlIeHHBIM BBIIIE PUCYHKaM, B CEKTOpe pa3MepoM 3 %3
MUKCENst CyTecTByer Beero 16 (em. pucynok 1) + 48 (cm. pucyrok 2) = 64 Bapu-
aHTa peajau3aluy MUHYIUHU. Toraa BEposTHOCT COBIAJAEHUS OAHON BBIACIEHHON
Ha TPEIOCTABICHHOM CYOBEKTOM H300paKeHHM OTIeyaTKa Majblia MHHYIUH C
STAJIOHHON

p 64 64 1

Kpome Toro, mocie OwHapm3amum W YTOHUYEHHS H300paKEHHsS OTMEYaTKa
TaJIbIa MANMUIIPHBIC JIMHAN Ha M300payKeHNH BCTPEUAIOTCS PeXe, YeM o0nacTtu
MEXIy HUMH. J{JIsI TMKCENBHOTO MPEACTABICHUS M300paKEHNST 3TO CBOAUTCS K
TOMY, YTO Oeible MUKCETW BCTPEYAIOTCS dYalle, yeM depHble. [loaTomy MOXHO
YTIBEpXIaTh, YTO BEPOSTHOCTh MOSBIECHHUS B CEKTOpPE pazMepoM 33 mmKcens
n300pakeHHsI ¢ ABYMS W MeHee OeNbIMU MHUKCEIIMH HUYTOXHO Maia. Kommue-
CTBO N300pakeHHH, COJEpPIKAIINX B CEKTOPE J1BA, OJIMH WM HYJIb OCIBIX MTUKCEI,
onpexensercs o Gopmye
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3
N = Z al(H a)l (8)

a=0

rae H — oOriee KommuecTBO MUKCENEH B CEKTOPE.
[MoncraBus B hopmyiy (8) KOIUUECTBEHHBIC 3HAUCHHUS, TIOTYIHM

3
N = =1+9+36=46.
Zal(g_ )l

a=

Ha ocHoBaHMH 3TOro (OpMysIy BEpOSTHOCTH MOAOOpa ayTeHTH(HUKATOpa C
MIEPBOM MTOMBITKH MOXKHO YITPOCTHTb:

mlfq) 64 u mi%q) (9)
Pual = [—j = (01373)" -
u=int(y/g pq)+L >12-46 u=int(,/g pq)+1

CpenctBa ayreHTHUKALUHT 110 00pa3Ly rosoca. BeixogHol curHan pede-
BOTO TPaKTa IpPeICTaBisieT COOON CBEPTKY AUCKPETHO-KBAaHTOBAHHOTO CHIHANIA
BO30YXKICHUS U UMITYJIBCHOTO OTKJIMKA FOJIOCOBOTO TPAKTA:

x(n) =e(n)*h(n) , (10)

rae  X(N) — BBIXOAHOM peueBOil CHrHAI,
e(n) — curHan Bo30YXICHUS;
h(n) — UMMy IbCHBINA OTKIIMK TOJIOCOBOTO TPAKTA;
N — BpEMEHHON UHIEKC;
* — 3HaK CBEPTKU.
DTy cUcTEMY MOXKHO PacCMOTpPETh B YacTOTHOH 0OIacTH, Toraa mpeodpas3o-
BaHne Dypre peueBoro CUrHajga paBHO MPOM3BEACHHIO Mpeobpa3zoBanuil Oypre
(GYHKIMH BO30YXKICHUS U UMITYJIBCHOTO OTKJIMKA TOJIOCOBOTO TPAKTA!

X (k) = E(k)H k), (11

rae  X(K) — 3Hauenue K-To CrieKTpassHOrO OTCUETa,;
K — 94acTOTHBIH HHIEKC CIIEKTPAIBFHOrO OTCUETA.

CrexTp meprOaMYIecKoil Bo3OyKmaromei mocmenosatensHoctn E(K) s
3BOHKHUX 3BYKOB SIBIISICTCS JIMHEHYATBIM, TAPMOHHUKH KOTOPOTO OTCTOSAT JIPYT OT
npyra Ha 27/T,, tne T, — 310 mepuox curaaia Bo3OyxaeHus. YacToTHas Xxapakre-
puctrka romocoBoro tpakrta H(K) siBiseTcsi cpaBHHUTENBHO TIAIKOM (YHKIHEH
gacToThl. [Ipy co3maHny pasIMuHbIX 3BYKOB ()OpMa peyeBOro TPaKTa H3MEHSET-
csl, TIPH 3TOM HM3MeHsieTcst 1 (popma ormbaromeil criekTpa ped4eBoro CUrHajia BO
BpeMeHH. CleoBaTeNnbHO, YTOOB!I MPOBOJANTH KOPPEKTHBIN CIEKTPaIbHBINA aHa-
JIU3 pedd, cIeqyeT UMETh BBHIY KPaTKOBPEMEHHBIM CIEKTpaJbHBIA aHAIN3 Ha
nHTepBane Bpemenu 10 —30 Mc, momyckas, 4TO 3a 3TOT BPEMEHHOW HHTEpBAI
pedeBoil TPaKT HE YCIEBACT CYNIECTBEHHO W3MEHHUTH CBOIO T'€OMETPHIO 32 CUET
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NEPECTPONKH apTUKYIATOPOB.

B nmanHOM cpezncTBe ayTeHTH(HUKAINY B KAYECTBE ITApaMETPOB, Ha OCHOBAHUH
KOTOPBIX ITPOMCXOIUT CPAaBHEHHE IPEIOCTABICHHOTO CYOBEKTOM 00pasia pedn ¢
STaJIOHHBIM, BBICTYNIAIOT KENCcTpalbHble Kod3(pPuuumeHTH ouudpo-
BaHHBIX CUTHAJIOB 3THX 00pPa3IIOB:

S .27
j—km
cr(m)=%ZIog|Xr(k)|e s r=12, ...t m=12, ..,5, (12)
k=L

rae  Cr(M) — M-ii KercTpasabHbIH KO3PQUIIHEHT I-r0 HHTEPBajia BPEMEHH;
t — KOMMYECTBO MHTEPBAJIOB BPEMEHH B OLM(PPOBAHHBIX CUTHAIAX, KOTO-
puie HOPMHUPYIOTCS METOJIOM BEKTOPHOIO KBAHTOBAHHUS «K-CPEIHUXY;
S — KOJIMYECTBO KEMCTPAbHBIX KOA(P(HIIHEHTOB, BBIUMCISIEMBIX IS
Ka)KJIOr0 MHTEPBajia BPEMEHHU.

B paccMOTpeHHOM Cpe/cTBe ayTeHTH(OUKAIMH UCTIONB3YIOTCSI TPH 9MAIOHHbIE
Mampuybl KETICTPATIbHBIX KOIPGHUIMEHTOB Sg, S; v S3 pasmepHocTsamu t X S. OHu
CO3/IAFOTCS ITyTEM TPEXKPATHOH 3aMUCH CYOBEKTOM CBOETO 3BYKOBOTO MAPOISL.

DTaJOHHBIE MATPHIIBI UIMEIOT CIICITYIOIIUN BH/I:

(D ¢,y e (),
€1(2)1¢,(2); -+ ¢ (2)4

Sl D ;
C1(8)1 C2(8)g - e (S)y
[e (@), ¢y, ¢ (D), |

S, = €1(2)2¢2(2); - ¢ (2); : (13)
1C1(S)2 €2(8)2 = (S)2 |
(e (D3 ¢3¢ (D)3

S, = €1(2)3C5(2)3 -~ ¢ (23

3 I

1C1(S)3 C2(S)3 -+~ C(S)5 |

AHaTIOTMYHBIM 00pa3oM BXOHAs pedeBasi MOCIEA0BATENHHOCTE METO/IOM BEK-
TOPHOT'O KBAaHTOBAHHS MPEOOPa3yeTcs B TEKYIIYIO MATPHUILY S pasMEpPHOCTBIO T X S:

a@® c,@ e
c1(2) ¢3(2) ¢ (2) .

€1(8) €2(8) -~ (s)

S= (14)
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s cpaBHeHus c(hOPMUPOBAHHOM IO TOJIOCY CYOBEKTa MATPHUIBI C ITATOH-
HeIMH (QopMUpYIOTCS Tpu mampuybt mep oauzocmu Dy, D,, D3 pasmMepHOCTSIMEU
t x t, Takue, 4TO

s
dl(nv Z) = zwm (Sln,m - Sz,m)z;

m=1

dz(n, Z) = iwm (SZn,m - S‘z,m)z; (15)
m=1

S
d3(n,2) = > Wiy (Sanm = Sm)
m=1

rae W, — o0OpaTHOE 3HAYCHUE JUCIIEPCUU M-TO KENCTPaTbHOro koddduimenra
BXOJIHOM peueBoi MOCIe0BaTEIEHOCTH,

_ 1
D —c (M)
r=1

W,

; (16)

Cp — MaTeMaTHYIECKOe OKHUAAHUE M-TO KENCTPAILHOro KoddhuimenTa;

N, Z — HOMepa UHTEPBAJIOB BPEMEHH 3TAJOHHON M BXOJHOI peueBbIX MOCIe-
JIOBAaTEJIbHOCTEH COOTBETCTBEHHO.
3aTeM U3 Ka)XIOW MaTpHIlbl BEIOMpatoTcs t 3HaUeHHiA, KOTOPBIE COOTBETCTBY-
10T MUHUMAJIbHBIM MepaM OJIHM30CTH TaK, YTO Ka)KAOMY CTOJIOIY M KaXKIOH CcTpo-
K€ MaTpHLbl MOXET NPUHAUICKaTh TOJIBKO OJHO M3 BBIOPAHHBIX 3HAYCHUM.
OxoHYaTeIbHO Mepa ONN30CTH MY MPEAOCTABIIEMOM MAaTPHLIEH U ATAJIOHHOMN
orpesieNisieTcss Kak cpenHee apudmerndeckoe u3 t BHIOpaHHBIX 3HauYeHHd. Eciu
JUIL JTAHHOM 3TaJIOHHOM MAaTpHIbl OKOHYAaTEIbHAs Mepa OIM30CTH OKa)EeTCs
MEHBIIIE 3aJAHHOTO TTOpora Mephl 6au30cTH d, TO ayTEHTH(HHUKATOP OYAET TOIO0-
Opan mo maHHO# Matpuie. Ecin ayrenTudukaTtop Oymer momobpaH mo IByM U3
Tpex MaTpHIl Mep OJIM30CTH, TO MPOU3OUAET MPOIYCK CPEICTBOM ayTEHTH(HUKA-
U «IyXKOro» CyOBheKTa B pe3yabTaTe IMomdopa UM ayTeHTH(HUKaTopa ¢ mepBon
TIOTIBITKH.
3Ha4YeHUsA MaTpuIl Mep OIM30CTH 3aBHCST OT 3HAYCHHI MAaTpHIl KEICTPalb-
HBIX K03 dummenTos. B mureparype [7] mpuBomsTCs THCTOrpaMMBI pacrpenese-
HUH KeNCTPaIbHBIX KO3((PUITMEHTOB HA MHOXECTBE CYOBEKTOB, KOTOPHIE UMEIOT
HOPMAaJIbHBIN 3aKOH pachpeeseHns ¢ pa3HBIMH MaTeMaTHYECKUMH OXKHIaHUSIMH.
MaremaTudeckne OXHJIaHMS OOJNBIIMHCTBA HOPMABHBIX PAaCTpeAeieHN Ker-
CTpaJIbHBIX KOA(Q(UIIMEHTOB HA MHO)KECTBE CYOBEKTOB, COTJIACHO ITPEICTaBIICH-
HBIM B suTepatype [7, pucyHok 6.6] rucrorpamMmam, GIM3KH K HyII0. Maremaru-
YeCKHe OXXHIaHWS HOPMAJIBHBIX pacIpe/ieNieHuii IepBOro M BTOPOTO KENCTPalb-
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HBIX KO3()(HUIMEHTOB Ha MHOXKECTBE CYOBEKTOB CMELICHBI OTHOCUTEIBHO HYJIS.

Hcxonst n3 onmcanust JaHHOTO CPENICTBA ayTeHTU(GHKAIIN, BEPOSITHOCTh TOA-
6opa ayTeHTH(]UKATOpa — 3TO BEPOSITHOCTH TOT0, YTO OKOHYATENbHAst Mepa Ou-
30CTH JIBYX M3 TPEX MaTpHUIl Mep OJIU30CTU OKa)KeTCsl MEHbIIE 3alaHHOTO [IOpora
Mepb! Onu3octd. TakuM 00pa3oM, BEpOsSTHOCTb 10400pa ayTeHTH(UKaTOpa 3aBU-
CHUT OT 3HaYeHHI MaTpHIl Mep OJIU30CTH !

Pt = ¢(Dy, D;, Dg,d). (17)

3aKoHBI pacnpeeieHus CITyJYaiHbIX BEMMIUH 3HaYeHu Matpuil Dy, D,, D3 He
OMpPEICIICHBI M HEM3BECTHBI B JIUTEPATYPE, MMOITOMY I ONPEACICHUS 3TUX 3HA-
YCHUH B KaXKIOM YaCTHOM cliydae TpeOyeTcs MpOM3BOIUTH JIUTEIBHBIC JKCITe-
PUMEHTBI M TPOMO3JIKHE aHAJUTHYCCKUE pacueThl. [lo3TOoMy, HJIs YIPOIICHUS
dopmyist (17), mpousBeneM HOPMHUPOBAHKIE MATPHIL MEpP OITM30CTH, B PE3YJIbTATE
YEro CilydaiiHas BEJIMYMHA 3HAYCHUH 3TUX MATPUL] U3 HENPEPLIBHONW HEOIPaHU-
YEHHOH peaiu3aluy npeodpa3yercss B HENMPEPHIBHYIO pealiu3aliio Ha OTpe3Ke
[0,1]. JIst mOCTpOCHUST HOPMHUPOBAHHBIX MATpHIl Mep Onuzoctu Dny, Dn,, Dng
BOCIIOJIB3YEMCSI CIIEAYIOIIEH TPUrOHOMETPHUYECKOM (yHKIINEH:

f(x)= %|arctg(x)| . (18)

HopMupoBanue ¢ MCHONBb30BaHUEM JAHHOW TPUTOHOMETPUYECKOW (DYHKIHH,
B CHJIy €€ CBOWCTB, II03BOJISICT BBLICIUTh 3HAYCHUS MAaTPHL Mep OIM30CTH, OIm3-
KHX K HYJIO, KOTOpbIE BIUSIOT Ha ONpeJeieHue cyObekTa «cBouM». Toraa 3Ha-
YeHHe HOPMHUPOBAHHBIX MAaTPHIL Mep OJU30CTH OyAyT BEIYHCIATHCS CIEAYIOLINM
o0pazom:

dny(n,z) = %|arctg(d1(n, )

dn,(n,z) = %|arctg(d2 (n,2))}; (19)

dny (n,2) = 2 farctg(ds (n, 2))].
T

AHanorndHOe HOPMHpOBaHHE Heobxoxmmo mpomsBectu ¢ moporom d. Hop-
MHUPOBaHHOE 3HaYECHHE IT0POra Mephl OJIM30CTH

A= E‘arctg(d)‘. (20)
T
HenpepbIBHOCTD peanu3aiiuu CIy9aiiHOW BETHMYMHEI 3HAYCHUH HOPMHpPOBaH-
HBIX MaTpuI] Mep 6mm3octy Ha orpeske [0, 1] mpeanonaraer 6ecKOHEYHOE KOIH-
YECTBO 3HAYEHHUN 3TOM ClIy4yallHOW BeNIMYUHBL. B CBSI3M ¢ 3THM MpOBeNeM Iuc-
KpPETH3alrI0 HOPMUPOBAHHBIX 3HAUSHHWH MaTpui mep Omm3octu ¢ marom A. B
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pe3ynbTare TUCKPETHU3aliy BCe 3HAUCHUS] HOPMHPOBAHHBIX MATpPHUI] Mep OJH30-
CTH, KOTOpBIE OBUIM MEHbIIEe A, CTAHOBSTCS pPaBHBIMH HOPMHUPOBAHHOMY ITOPOTY
MepbI OJIM30CTH.

Hanmume B qucKpeTHOH HOPMHPOBaHHOW MaTpHile Mep OJIM30CTH 3HAYEHHS,
pPaBHOTO HOPMHPOBAHHOMY TIOPOTY MEpbI OJIM30CTH, O3HAYaeT, YTO KeTCTpallb-
HBIE KO(QHUIIUEHTH BPEMEHHOr0 MHTEpBaia, HOMEP KOTOPOro paBeH HOMEpY
CTPOKH, 3TaJOHHON pedyeBOil MOCIEeT0BATENBHOCTH COOTBETCTBYIOT KEICTPasib-
HBIM KO3(pHIMEHTaM BPEMEHHOTO MHTEpBasla, HOMEP KOTOPOTO PaBeH HOMEPY
cTONIONA, BXOJHOW pEeYeBOi Mmociie1oBaTebHOCTH. ECiiu B TMCKpETHONH HOPMHUPO-
BaHHOW MaTpulle Mep OJIM30CTH HalIyTCs t TaKMX 3HAYSHUH, KaXKI0€ U3 KOTOPBIX
MIPUHAJICKUT CBOCH CTPOKE M CBOEMY CTOJIOIY, TO KEIICTPaIbHbIC KO3 HIIHCH-
ThI BCEX BPEMEHHBIX MHTEPBAJIOB 3TAJIOHHOM peueBoi MOCIeI0BaTEeNbHOCTH I0-
napHoO OYAYT COOTBETCTBOBATh KENCTPAIbHBIM KO3(h(HUIIMEHTaM BPEMEHHBIX WH-
TEepBaJIOB BXOJHOM peueBOi MOCIe0BATEIbHOCTH.

CrenoBartenbHO, CyOBbEKT OyAET NPU3HAH «CBOUMY» IO AWCKPETHOH HOPMHPO-
BaHHOW MaTpHIle Mep OJM30CTH, €CITU B Hell HaiayTcs t 3HaYeHHi, paBHBIX HOp-
MHUPOBAHHOMY TOPOT'Y MepbI OJIM30CTH, TAKUX, YTO KKIAOMY CTOJOIY M Ka)kKJOH
CTpOKE MaTpHUIlbl OyAET MPHUHAJJIEKATh TOINBKO OJHO U3 BHIOPaHHBIX 3HAYECHUIA.

Haxons xaxaplif pa3 oHO U3 3HA4YEHHH, paBHOE A, U3 00/1aCTH IOMCKa B HOP-
MHPOBAaHHON AUCKPETHOH MaTpHLEe Mep OJM30CTH HYXKHO UCKIIIOUUThH OAHY CTPO-
Ky ¥ OJIMH CTOJI0EL, KOTOPBIM IPHHAIEKHUT SUekKa ¢ HalAeHHbIM 3HAUCHHUEM.

BeposTHOCTE TOro, uTo ayreHTH(HKATOp OylIeT MoxoOpaH MO IUCKPETHOM
HOPMHPOBAaHHOW MaTpHLe Mep Oau30cTH, OyneT

1
P, = I I P (21)
i=t
rae i — mepeMeHHas, 3HaYeHHe KOTOPOH PaBHO KOJIMYECTBY CTPOK MIIM CTONO-
II0B KBajpaTHOM Matpuiss; i =, t—1, ..., 1;

PAi — BEPOSITHOCTD TOT0, 9TO HAWAESTCS XOTS OBl OMHO 3HAYCHUE AUCKPETHOM
HOPMHPOBAHHOW MAaTPHIBI Mep OJIM30CTH pa3MEpPHOCTRIO | X i (¢ yde-
TOM HCIOH30BAHHBIX CTOJIOIIOB U CTPOK), paBHOE A,

R I (0 [ PR ) 29
Pa ém(iz_h)!A @-a)e". (22)

h — mepemenHas, 3HaYEHHE KOTOPOU PABHO KOJNMYECTBY SUEEK B MATPHIIE
pasmepom i xi;h=1,2 .., i

Torma (opMysIbl BEPOSTHOCTEH TOrO, 4TO ayTeHTH(HKATOp OyaeT momodpaH

[0 [epBOM, BTOPOH MM TPEThEH MUCKPETHBIM HOPMHUPOBAHHBIM MATPULIAM MEp

OJIN30CTH COOTBCTCTBCHHO, 6y,£[yT HUMCETh BU
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H:HZmAh(l_A)( v

1 9
(i)! -~
P e e (23)
i=t h=1
P. :ﬁiﬁAh(l_A)(iz—h)l
L& ny

B cBs3u ¢ TeM, YTO PasMEPHOCTH BCEX TPEX AMUCKPETHBIX HOPMHPOBAHHBIX
MaTpHil Mep ONW30CTH OJMHAKOBBI, BEPOSTHOCTH TOTO, YTO AyTEHTH(HUKATOP
Oyzner nomoOpaH Mo MepBoi, BTOPOI WM TPEThel AUCKPETHBIM HOPMUPOBAHHBIM
MaTtpunam Mep 61u30cTH, OyayT

P =P, =P =P, (24)

BeposTHOCTE TOrO, YTO Cily4aiiHasl BEIMYMHA 3HAYEHUN JTUCKPETHBIX HOPMHU-
POBaHHBIX MaTpHUIl Mep Onu3ocTu OyneT uMeTh 3HaueHne A u3 uatepsana [0, 1],
Oyner paBHa A.

BepostHocThIO MoA0OOpa ayreHTH(UKATOpa ¢ IEePBOH MOMBITKH A JAHHOT'O
cpencTBa ayTeHTU(HKALMN OyIeT SABIATHCS BEPOATHOCTBIO TOTO, YTO B JIBYX M3
TpeX AUCKPETHBIX HOPMHUPOBAHHBIX MaTpHIaX Mep O1M30CTH Haiinercss M 3Haue-
HHH, PaBHBIX HOPMHPOBAHHOMY IOPOTY Mephl OIM30CTH A TaKUX, YTO KaXKIOMY
CTONOIY M Ka)KIOH CTPOKE JaHHOM MaTpHIIBI OyJeT IPHHAIISKATh TOIBKO OTHO
13 BHIOpaHHBIX 3HAUYCHHUH.

Takum 06pazom, popmyia BEpOSTHOCTH MOAOOPa ayTeHTH(UKATOpPA C IEPBOU
TIONTBITKA UMEET BHU

Pl =PP,(1-P3) + RP;(1-P,)+ P,P;(1-R) + R P,P;. (25)
HUcnonp3ys Beipaxenue (52) momyanm

Pt = RP,(1=P) + PP (1= P,) + P,P,(1-P) + PP, =3P *(1-Py) + P, (26)

1T

rie BepositHocTH Py, P, 1 Py Beramcisirores o popmynam (52).

CpencrBa ayTeHTU(PUKALUM 110 PAay:KHOIi 000;104Ke rJ1a3a. BeposTHOCTH
NPOIYCKa JTaHHBIM CPEICTBOM ayTeHTH(HUKALMU «IYXKOTro» CyOBEKTa B Pe3yib-
Tarte moadopa UM ayTeHTH(HKATOpa C MEpPBOM MOMBITKH PACCUUTBHIBACTCS Kak
BEPOSTHOCTB COBIIAJICHUS H300paKEHNUS STAJOHHON pay’KHOIM 0DO0JIOUYKH IJia3a ¢
n300pakeHHEM palyKHOW 000JIOUKH IJ1a3a, MPEIOCTaBICHHONH CyOBEKTOM.

N3o0pakenne pagykHOW 000J0YKH IJ1a3a B Mporecce onuppoBKH GOpMUPY-
ercsi B OMHapHYIO 1TOCIIEe0BATEIbHOCTD pa3MepoM B Gaiir.

sl yCTaHOBIIEHUS! COBIAEHHUS M300paXEHUH pamgykKHOHW O0OJIOYKM TIasa
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HCIOJIB3YIOT TIOPOT MePhI 01M30cTH D, KOTOpBIN MOXET IPUHUMATh 3HAYEHHS OT
0 mo 1 (ot 0 mo 100 %).

N300paskeHust pajyKHOW O0OJOYKH Iiaza OyAyT CYHTAThCS HICHTHYHBIMHU,
ecu OWHApHAsl TOCIENOBATENFHOCTh M300paKEHHUsI STAJIOHHON pagyKHOH 000-
JIOUKH Tia3za OyJeT COBMajaTh MOOUTHO C OWHAPHOW MOCIEOBATEIHHOCTHIO
H300paXeHUs paTyKHOH 000IOUYKH II1a3a, MPECTABICHHOTO CYOBEKTOM, C JA0Jei
COBIIABIIMX OUTOB, OOJIBINIEH WITH PABHOM 33JaHHOMY ITOPOTY MEPHI OJIU30CTH.

BeposTHOCTB TOro, 4TO OjHA Mapa OMT B OMHAPHBIX MOCIEIOBATEIBHOCTIX
COBMAJIET, OY/IET OMpEeAeNATHCS M0 ceayolieii hopmyre:

P=Poo + P, @7)

rae Pgo — BEpOSTHOCTH MOSIBIICHUS BYX HYyJEH B OJHOW mape OMT B OMHApPHBIX
HOCJIEA0BATEIbHOCTSX;

P11 — BEpOSTHOCTH MOSIBJICHNUS IBYX €IUHHUI] B OJJHOH Mape OUT B OMHapPHBIX
HOCJIEA0BATEIbHOCTSX.

Torma BeposATHOCTH TOT'O, UTO OJHA Mapa OMT B OMHAPHBIX MOCIICIO0BATEIBHO-
CTSIX HE COBMAJET, OY/IET OnpeessThes 1o hopmyre

q="Py+ Py, (28)

rae Poi — BepOSTHOCTH MOSIBJICHUSI HYJISI M €AMHHULIBL B OJHOM mape OuT B OuHap-
HBIX [OCIIEIOBATEIBHOCTSX;

P10 — BEpOSTHOCTH TOSIBICHUS SOMHMIIBI U HYIIS B OJHO# mape OuT B Ounap-
HBIX [IOCIIEI0BATEIbHOCTIX.

Tak kak OMHApHbBIC DJIEMEHTHl MOTYT MPHHUMATH 3HAYCHHS TOJBKO HYIS W
SMHHUIIBI, U ATH COOBITHS HE SBILSIOTCS 3aBHCHMBIMH APYT OT APYTa, TO BEpPOSIT-
HOCTP IOSBJICHUSI AMHHULIBI I HyJsI B OuTe OyayT paBHBI MEXKIY cOOOM U npH-
Myt 3HaueHue, paBHoe 0,5. Torma BepositHocTH Pgo, P11, Poi, P1o OyayT paBHs
MeKLy cob0if 1 mpUMyT 3HaueHue, pasroe 0,57 = 0,25.

B cBsi3u ¢ 3THM, BepOSTHOCTH P | (, cornacHo Gopmymnam (27) u (28), mpumyT
CIICAYIOIINE 3HAUCHHS:

pP=0q=0,25+0,25=05.

Hcnonp3ys popMyry KOMOMHATOPUKH, TIOTYIHM (POPMYITy BEPOSITHOCTH COB-
najgeHuss JBYX OWHApHBIX IOCJIEIOBATEIBHOCTEH C JIONei COBMABIIMX OHTOB,
PaBHOI 3aJJaHHOMY ITOPOT'Y MEpPBI OJIU30CTH

Al N, <N
p = g, 29
e Nl!NZ!p q (29)

roe A — pa3Mep OMHApHO MOCIIe0BaTENFHOCTH B Outax, A = 8B;
N; — monmst coBmaBmmx OWT B OWHAPHBIX MOCIEHOBATEIBHOCTSX, Nj=
=int(AD) + 1;
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N, —monmst He coBHmaBMMX OWUT B OHHAPHBIX ITOCIEHOBATEIHHOCTSIX,
N, = A —[int(AD) + 1].

B cBsi3M ¢ TeM, 9TO JaHHBIA OHOMETPUYECKUH ayTeHTH(HUKATOp OyAeT CUu-
TaThCs MMOMOOPAHHBIM, €CITH OMHAPHBIC MTOCICNOBATEIPHOCTH COBIAIYT C JOJICH
COBIABIIMX OWUTOB, OOJBINEH WM PaBHOHM 3aJlaHHOMY TIOPOTY MEphI OJH30CTH,
BEPOSATHOCTh MPOMYCKa CPEJCTBOM ayTeHTU(UKAIMK IO Paay>KHOH 000JI0YKe
rJIa3a «9yXoro» CyObheKTa B pe3yibTaTe Moaoopa UM ayTeHTH(UKATOPa C TepBOi
MIOTBITKA OYET BBIUUCIATHCS KaK CyMMa BeposTHOCTed P, jyis yucna coBmas-
mux ourt ot Np 10 A:

le(A I)' qht. (30)

HOpﬂZ[OK BbIINOJIHCHU A paﬁon

1 U3yunth KpaTKue CBEJCHUS U3 TEOPHU.

2 Jlns peureHus 3a1a4 U3 0. 3-5 mo mudpy HeoOX0AUMO BbIOpaTh KOIHUYe-
CTBO MHUHYIIMH, BBIIEJICHHBIX Ha MPEIOCTaBISIEMOM CYOBEKTOM H300pakeHHU
oTmeyarka majisla (), KOJIUYECTBO MHTEPBAJIOB BPEMEHH B TECTHPYEMOH pede-
BOI1 [TOCJIEAOBATEIBHOCTH U B ATAIOHHBIX 3amucsx (1), moporu mep OmusocTu st
CpeNnCTB ayTeHTH(UKAIMK. MO OTIeYaTKy manbia (g), mo pagykHoi oOomouke
rmaza (D), mo o6pasiy roioca (d) u pasmep OMHAPHON MOCIEAOBATEIBHOCTH
or(hpOBaHHOTO M300paXeHHsT paayxHoi obomouku ri1aza (B) B Gaiitax, koro-
pble mpencTaBieHs! B Tabmuue 1.

Tabnuya 1
Hudpa mudpa
[lepBast: 0 1 2 3 4 5 6 7 8 9
p 10 12 14 16 18 17 15 13 11 9
t 32 31 30 29 28 27 26 25 24 23
Ipennocnenusis: 0 1 2 3 4 5 6 7 8 9
g 0,5 0,55 | 0,6 0,65 | 0,7 0,75 | 0,8 0,85 | 0,9 0,95
D 0,45 0,46 | 0,47 048 | 0,49 | 0,51 | 0,52 | 0,53 | 0,54 | 0,55
Tlocaemusisi: 0 1 2 3 4 5 6 7 8 9
d 0,05 0,1 0,15 0,2 0,25 | 0,3 0,35 | 0,4 045 | 0,5
B, GaiiT 512 512 | 512 256 | 256 | 256 | 128 | 128 | 64 64

3 Paccunrate BEpOATHOCTh MOAOOpa ayTEHTU(UKATOpPa C MEPBOH IOMBITKH
JUIsL CpeJICTBA ayTeHTH(UKALUHK 110 OTIEYaTKy Hajblia IPH CICAYIOIINX YCIOBH-
SIX: CEKTOpA pa3OneHnst n300pakeHHs OTIIEUaTKA MalbIla pa3MepoM 3 X3 TTHKCes;
KOJIMYECTBO MHUHYILMH, BBIJICICHHBIX Ha MPEJOCTABISIEMOM CYOBEKTOM H300pa-
YKEHHH OTIEYaTKa Majiblia, paBHO P; OPOT MEpPhI OJIM30CTH paBeH (.

4 PaccumrtaTh BEpOATHOCTH MOAOOpa ayTeHTH(HUKATOpa C MEPBOH IOMBITKH
JUISL CpEeJICTBa ayTeHTU(HKAIMK 10 00pa3ily roioca IpH CIEAYIONNX YCIOBHUSIX:
KOJIMYECTBO MHTEPBAJIOB BPEMEHN B TECTHPYEMOH peueBOi MOCIIET0BATEILHOCTH
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U B JTAIOHHBIX 3aIMCSIX PABHBI t; KOJIUYECTBO KEMCTPANbHBIX KOAP(PUIMEHTOB
(S), KOoTOpBIE UCTIONB3YIOTCS B MPOIIECCE CO3Manus Matpuil S, Sy, S, S3 paBHo 14;
MOpOr Mepbl Onu3ocTH paBeH d.

5 PaccunTath BEpOATHOCTH MOAOOpa ayTeHTU(HKATOPA C MEPBOM MOMBITKH
JUTSL CPEJICTBA ayTEHTU(PHMKAIIMH 10 PAJAY>KHOM 000JI0UKe Iita3a IpH CIEAYIOMHMX
YCIOBHSX: H300pakeHHe PaJy)KHOH OOOJOYKM Tiia3a B MpoIecce OIU(pPOBKU
(dbopMupyeTcs B OMHApHYIO MOCIEI0BATEIBHOCTh pa3MepoM B Gaiir; mopor Mepsl
6mm3octu paBeH D.

IIpumeps! pemienus 3aaay

3agaua 1. PaccunTars BeposTHOCTH MoAOOpa ayTeHTU(HKATOPA C MEPBOM
HOMBITKA JUIS CPENCTBA AYTEHTH(UKALMHK T10 OTIIEYATKY MAJIbIIA TIPU CIIELYIOIIUX
YCITOBHUSIX: CEKTOpa pa3OMeHust H300paKeHHs OTIeyaTka Manbia pa3MepoM 3x3
IMUKCECIIA;, KOJIUYECCTBO MI/IHyL[I/II‘/‘I, BBIJACJICHHBIX Ha MNPE€AOCTaBIAECMOM Cy6’beKTOM
n300pakeHUH oTrmeyarka nanbia (P), pasHo 10; mopor Mepsl Gnusoctu (g) pa-
Ben 0,7.

Pewenue. Viconb3ys hopmyiny (4), Haiiem 3HaYeHHUs KOMUYECTBA MUHYIIHH,
BBIJICJICHHBIX Ha 3TAJIOHHOM M300pa)KCeHUH OTIHevaTka majibla (), Mpu KOTOPhIX
HE BBITIOJTHSACTCS HepaBeHCTBO (6).

HOot g = 6 sBeipakenne (6) semonmsiercs [min(6, 10) = 6;
int(4/0,7-10-6) +1=7].
HOost q = 7 soeipaxenne (6) we Bomonmsiercs [min(7,10) = 7;

int(1/0,7-10-7) =7]. 3mece B (popMysie OTCYTCTBYET CllaraeMoe, paBHOE SIUHHUILIE,
T. K. KOPEHb NIPOU3BEICHNUS PaBEH IEJIOMY YHCITY.
HOost g = 14 seipaxenuwe (6) me Bemommsercs [min(14,10) = 10;

int(/0,7-10-6)+1=101].

HOost g = 15 sBeipaxenne (6) Bemomasercs [min(15,10) = 10;

int(4/0,7-10-6) +1=11].

3HauUT, KONUYECTBO MHHYIMH, BBIIEJICHHBIX HA ITAJIOHHOM H300pa)KCHHU
OTIeYaTKa Majbld, IPH KOTOPBIX BBIIOIHICTCS HEpaBeHCTBO (6), MOXKET MpHHH-
MarTh IIeJIble 3HaueHus oT 7 1o 14.

Hcronesys dpopmyny (5), paccuutaeM TPaHUIBI KPUTHUECKUX O0acTei Ko-
JIMYECTBA COBMABIMX map MuHyiwii (D).

Hnsaq=7: 7<D <7.3naunt, D MoXeT MpUHAT TOIBKO 3HAYECHUE, PAaBHOE 7.

Hdus g=9: 8< D <9. 3nauut, D MoxeT NpuHAT 3HaYeHHE, paBHOE 8 win 9.

DTH 1 BCe ocTalbHEIE 3HaueHus D cBeneM B Tabuwity (Tabumna 2).

ITo dhopmyne (7) paccurtaeM BepOSTHOCTH MOAO0OPa ayTeHTH(HHUKATOpA C TIEp-
BOW TONBITKHA (Py,1) I MONMYyYeHHBIX 3HAYEHHH KOIMYECTBA MUHYLHH, BBIJE-
JICHHBIX Ha 3TaJIOHHOM M300pa’KeHUH OTHeYaTKa Majbla.

Huaq=7
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,
P = (01373)" =9,198-107".
u=7
Hdnsq=9
Pl = Z(o 1373)" =1,263-107 +1,784-10° =1436-107".

u=8

[Momy4eHHbIE Pe3ybTATH BEPOSTHOCTH MOAOOpa ayTeHTH(HUKATOPA C TIEPBOi
nonbiTkH st P = 10 cBemeM B Tabnuity (tabnuna 2).

Tabruya 2

q D Prat

7 7 9,198-107
8 8 1,263-107
9 8,9 1,436-107
10 9,10 1,972-10%
11 9,10 1,972-10°
12 10 2,381-107
13 10 2,381-107
14 10 2,381-107

3agava 2. PaccunrtaTh BEpOSATHOCTH MOAOOpa ayTeHTHU(HUKATOpa C IEpPBOi
HOMBITKA /ISl CPEACTBA ayTeHTU(UKALMU O 00pa3siyy rojioca HpH CISIYIOLINX
YCIOBHSIX: KOJIMYECTBO HHTEPBAJIOB BPEMEHH B TECTUPYEMOH PEUeBOM MOCIENO0-
BaTEJIBHOCTH U B JTAIOHHBIX 3amucsx (t) paBHO 32; KOIMYECTBO KEMCTPAIBHBIX
k03¢ GHUIKEHTOB (S), KOTOPBIE UCIIONB3YIOTCSI B MIPOLIECCE CO3AAHUSI MATPHIL S, Sy,
Sz, Sz, paBHo 14; opor mepsr 6mu3octu (d) pasen 0, 1.

Pewenue. CornacHo popmyse (20) HOpMHUPOBaHHBIIT TOPOT MEPBI OJIN30CTH

A= g|arc’tg(0,1)| =0,063.
T

BepostHOCTE TOTO, 4TO ayreHTH(HUKaTOp OymeT mogoOpaH Mo OJHOM U3 Tpex
JIMCKPETHBIX HOPMUPOBAHHBIX MATPHI] Mep OJIM30CTH,

P, = 0 0631 .0,9370°-D =29.1073,
HZ i (,
i=32 j=1
Toraa BeposiTHOCTH TOI00pa ayTeHTH(HUKATOPA C TIEPBOM MOMBITKH
P =3(2910°)2.(1-2,9-10%)+(29-107%)3 =2,52.10°°,

Omeem: P,,; = 2,52 - 10°.
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3agaua 3. PaccumTath BeposATHOCTH MOJ0Opa ayTeHTH(UKATOpa C TEPBOU
MOMBITKA IS CPEICTBA ayTCHTU(HKALMKU TI0 PaayKHON O00ONOYKEe Tja3a MpU
CIIEMYIOIUX YCIOBUAX: M300pakeHUe Pajy’KHOH 0OONOUYKH Tiiaza B Mpolecce
o poBku hopMuUpyercss B OMHApHYIO MocienoBatelibHOCTh (B) pasmepom 512
6aiit; mopor mepsl 6iu3octu (D) pasen 0,55.

Pewenue. bunapHas mocnenoBarenbHOCTh pazMepoM 512 Oyner coctoars u3
512 - 8 = 4096 6ut (A).

MuHUManbHAasI IOl COBMABIIMX OMT B OMHAPHBIX OCIIEAOBATEBHOCTSAX, KO-
TOpas HeoOXouMa JUTs MPOIYCKa TAHHBIM CPEACTBOM ayTEHTH(OHUKAIIMH «UYyKO-
ro» cyObeKTa,

N, = int( 4096 - 0,55) +1 = 2253.

Toraa BEpOATHOCTH MOAOOpa ayTeHTH(PHUKATOPA C TIEPBOM MOMBITKH, COTIIACHO
dopmyie (30),

4096
4096! i i -
12783 11 -

Omeem: P,y = 7,457-107
Coz[epma}me oTyeTa

1 Lenb paboTHI.

2 Ucxonubie naHHbIE.

3 Pe3ynbTathl pacueTos.
4 BeiBop 1o pabore.

KOHTPOJ]LHLIC BOITPOCHI

1 Yro takoe uaeHrudukanms cyobexra?

2 Yro Takoe ayrentudukanus cyobekra?

3 Kiacchl cpencTs ayreHTH(UKALIUH.

4 B yeM 0COOEHHOCTH OHOMETPHUYECKUX CPEACTB ayTEHTU(DUKALN?

5 Kak orenuBaercst 3 peKTHBHOCT OHOMETPUUYECKOr0 CPeICTBA ayTeHTH(UKAUN?
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