IMIpakTtunueckas pabora Nel3

HCCJEJIOBAHUE MOKA3ATEJENA Y3®PEKTUBHOCTH
IMAPOJIBHBIX CPEJACTB AYTEHTU®UKAIIUU B
CUCTEMAX ABTOMATHUKHU U TEJIEMEXAHUKHU

Heas padoTel. V3yunTs NpUHIKIEI TAPOIBEHON ayTeHTH(UKAIMN CyObEeKTOB
CHCTEM aBTOMATHKH U TEJIEMEXaHUKH U OLIEHUTh MX 3()(PEKTHBHOCTB.

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 mHpopmanuu. OCOOEHHO akTyalleH 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 IPEIIOJI0KEHUH, 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 MOMOIIBIO 3apaHee MPUCBOCHHOIO WACHTH(HKA-
TOpa. AyTEHTH()MKALHUSA — 3TO NPOLECC, 3aKIIOYAIOIIUICS B IPOBEPKE MOMIHH-
HOCTH CYOBEKTa.

Takum 00pa3zoM, cpeAcTBO ayTeHTH(UKAIMU — TO MPOrPAMMHBII MOIYITb
WM anmnapaTHO-TPOrpaMMHOE YCTPOHCTBO, KOTOpOe 00ecHednBaeT NPOBEPKY
NOUTMHHOCTH CYOBEKTa, T. €. YCTAHABIIMBALT, SIBISETCS JIM OH TeM, 33 KOTO ce0st
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 MTPH3HAKAX (CBEICHMUSX ), M3BECTHBIX
cyOBeKTy (4To 3HAeT CyOBEKT);

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

B) HMHIWBHIYaJBHBIX XapaKTEPUCTUKaX CyObEKTa, €ro (M3MUECKUX JaHHBIX,
TTO3BOJISIFOIIUX BBIIEIHUTH €0 CPEAr APYTUX JUI (YTO IMPHUCYIIE 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 TTaposiei.

[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 CHEIHaIbHO 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 ONO3HAHUS SIBJSIETCS MPOCTOM C TOYKU 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 JIA 6OJ'IBI_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-
Kpammozo 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 BBIYEPKHBAIOTCS. B cilydae ecnu crapelif maponb u3
MIPEIbIIYIIET0 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 OTHOKpaTHOT'O MCIIOIb30BaHMsI 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 MOCIATh CIEAYIOLINI;

— 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 nmprimeHenne m30aBiseT OT HECOOXOAUMOCTH XPaHUTh TaOIH-
(bl TIAPOJIEH IS Ka’KAOTO CyOBEKTa, OIHAKO INEpBBIC /1BA 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 MOAJIMHHOCTH Ha OCHOBE JMHAMHYECKH H3MEHSIOMIET0Cs
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 MpPeAbIIyIeMy U3MEHSETCs 110 TPaBHiaM, 3aBUCAIIMM OT HCIOJIb3YEMOT0
METOo/Ia MPOBEPKH MOIHHHOCTH.

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

— MoI(UKaIMU CXEMBI POCTHIX ITapOJIeH;

— «3aIpOC-0TBETY;

— (yHKUMOHATBHEIE.

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-
HBI MapoJb, IPUUEM Ka)<IIbli pa3 Ui OMO3HABAHMUS HCIIOJB3YETCsl HE BECh IT1a-
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-
JENAIOTCS ¢ IIOMOIIBIO JaTYNKA ICEBIOCTyaiHBIX YHCEI.

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(HKAIIMK CXEMBI MPOCTHIX Mapoiei sBIsAeTCS
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 ucnons30BaHUH Memooa «3anpoc-omeent» 3abIaroBpeMEHHO cO3J1aeTcs
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 TOINBKO 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 CITy9alHBIM 00pa30M BBIOMPAET M 3a7aeT €My 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 JAaHHOM METOZE ayTeHTHU(PHKAIH
SIBIISIETCS. YHUKAJIBHOCTD, IOApa3yMeBarolias, 4TO IMPaBUILHBIE OTBETHl Ha BO-
TIPOCHI 3HAIOT TOJIBKO CyOBEKTHI, sl KOTOPHIX 3TH BOIPOCHI IpeTHa3HAYEHEI.

Mopaudukanust 3TOro MeToja npeanoiaraeT n3MeHeHHe KaX bl pa3 0JHOro
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 (PakToOB OMorpaduy MHANBHUIYaILHOTO
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.

WHorpa npeanouturensHee BapuaHt ¢ N = 0, T. €. cyObekTaM 3aaaercst 60Jb-
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, a 3TO JJa€T BEChbMa XOPOUIYIO 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
uHpopMalmeil, ycraHaBIMBAaIOUICH ero NOAITUHHOCTh. TEeKCT KaXI0ro 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,
OrPaHUYMBAIOIIME BO3MOXKHOCTH €r0 HCIONIB30BaHus. Bo-TepBbIX, 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 HACTOWYWMBBIA HAPYIIIUTEIh MOXET, COOpaB CTATHCTHUKY,
TIOJTOTOBUTKCS IO MHOTHIM BoIlpocaM. B-TpeTpux, MeTon Tpedyer oOMeHa MHOXKe-
CTBOM OITO3HABATENHHBIX 3aIPOCOB M COOTBETCTBYIOIIMX WM OTBETOB, UTO IS
CyOBEKTOB SBISETCS CIOKHBIM U YTOMHTEITBHBIM. Kpome TOro, B CHITy €ro 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 AP0, a TAKKE METOJ «PYKOITOKATHSD).

B mportecce «pykonmokatus» CyOBEKT IOMKEH OOMEHSTHCS C alTOPUTMOM
TIOCIJIE/IOBATENIFHOCTRIO TTapojied (KOMaHa), KOTOPbIE IIOJDKHBI OBITh Ha3BAaHBI
MIPaBWJIBHO M B NPaBHJIBHON IOCIIEIOBATEIBHOCTH, XOTS caM CYOBEKT HE 3HaeT
anroputMa. [IpaBUIIbHOE 3aBEpIICHUE alTOPUTMA IMOATBEPIKAAET MOTHHHOCTh
cyOBeKTa.



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

— JUTsl 33J]aHHOT'O YHCIia WK ciioBa 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, HOMEpa IHS HEAENU WM 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 Tipeodpa3oBanue 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). Jlroboe mocTopoHHee IHIO LTS TPOHUKHOBEHHS B CHCTEMY JaXKe 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). @yHkiust npeodpa3oBaHuss MOXKET ObITh pa3jiny-
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 I KaKAOro CyObeKTa, DOJDKHA MEePHOJUYECKH 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(OpMAIK 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 OKa3aThCsl HEOOXOJUMBIM CyOBEKTY IIPOBEPUTH
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 MOAU(DHKAIIMK CXeM HPOCTHIX Mapoieil B 3TOM cliydae He TOIX0-
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.

Crnoco0 «pyKomoxaTus» Oonee TPYAEH IS PACKPBITHS, YeM Napoib, 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 3aJIepKKa, BBIpaKarolIascs 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-
BBIBAIOIMECS Ha (DU3MYCCKUX CPEICTBAX, KOTOPHIC HUMEET MpHU 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-
KapThl ¢ mporeccopamu, USB-6penoku, ycrpoiictBa 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: HOMEP CyOBEKTa WU ero uMs, ma-
pOJ'Ib, KOJIUYECTBO JIOHyCTI/IMI)IX I/ICHOJ’IBSOBS_HI/Iﬁ KapTI)I uT. A Hapfmy C OUCBUI-
HOHM MPOCTOTOM HMCIIOJIH30BAHUS MATHUTHBIC KapThl 0014 af0T HU3KOM 3allHIICH-
HOCTBIKO OT KOHI/IpOBaHI/Iﬂ conepmnmoro. }1.]'[5[ 3allUThbl OT KOHI/IpOBaHI/Iﬂ MAar"HuT-
HBIC KaprI CHa6)KaIOTC$[ pa3J'II/I‘IHbIMI/I 3allIUTHBIMU CpellCTBaMI/I. OJII/IH U3 METOI0B
COCTOUT B HAHeCEeHUU MACHUMHO20 CI0sI 0ObIYHO20 MUNA NOBEPX BMOPO2O CJlOs C
OoJiee BBICOKOW KOAPLUTHBHON CHIIOW, T. €. JUISl U3MEHEHHSI COCTOSIHUSI TOTO CIIOSI
TpebyeTcs Oonee CHIBHOE MarHUTHOE mose. Torja OObIYHBIMH METOJAaMHU He-
BO3MOXKHO CUHTaTh WM HW3MCHUTh 3allMCh HIDKHEro cjios. CuuThIBaroIice
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 KOTOPOI IEHCTBUTENHFHO HAXOAUTCA
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 HAIIOJHHUTENb €Il HE BHICOX, IMPUYEM CeNICKTHBHAS
OpHEHTAINA OCel KPUCTAJLIOB B PA3NIUYHBIX YACTSX JICHTHI CO3J]aeT MarHUTHYIO
3aIHCh, KOTOPYIO HHUKAK HENb3S M3MEHUTh. UTOOBI MPOYECTh 3Ty 3alHCh, KPHU-
CTaJUTBl HEOOXOIUMO 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 HM3TOTOBIICHUS 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 JUIsl JOCTYIA MOCTOPOHHUX JIHIL.

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 3Ha4yeHHe Mapoisi, TaK Kak Mapojib 3alucaH 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 HCIIONB30BaHUsS (METOJl PAa30BBIX Mapojield, 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 CPEJICTBOM XpaHEHHs WIIeHTH(HKATOpa CYOBEeKTa,
ero MOXKHO CKOIMpPOBaTh W IOJJeNaTh. B OCHOBHOM Bce MHOrooOpasue 3iek-
TPOHHBIX KIIOYEH M KiacCH(UUUPYETCsS 10 OCHOBHOMY IPH3HAKY, ONpPEREIsIo-
IIEeMY UX 3alIMIIEeHHOCTb OT KOMMPOBAHMS M IOJJIEIIKH, TaK KaK ObICTponelcTBHe,
00bEM XpaHUMOro UAECHTU(HUKATOPA, TadapUTHI U APYTUE XaPaKTEPUCTUKH SIBJISI-
0TCS, 110 CYLECTBY, IPOU3BOAHBIMHU OT HETO.

Ki1r04, KOTOpEIit HEBO3MOXKHO MOIENATh, ABISAETCS AKTUBHBIM yYCTPONHCTBOM,
cozieprkallM B IaMATH UACHTU(UKATOp, HE NOCTYMHBIN Uit ureHus. Hampumep,
SJIEKTPOHHBINA KITIOY MOXKET COIEPKATh KPHIITOCXEMY, B KOTOPYIO IIPH H3TOTOBIIE-
HHU 3arpy)kaercs clydaifHOe 3Ha4eHHe KIoda. BHe KpHNTOCXeMBI 3TO 3HaYeHHE
HHTJIE HE 3alUChIBacTCA. Y CTPOHCTBO MOXKHO CKOHCTPYHPOBATH TAKUM 00pa3oM,
YTO TOIBITKA MPOYECTh KIIF0Y IPUBOIUT K €0 YHHYTOXKEHHIO. Y CTPOMCTBO TaKo-
ro THHa OOJNAJaeT «HHIMBUAYAIEHOCTBIO», KOTOPYK) MOXKHO BBISIBUTH TOJIBKO
MIOCPEACTBOM 3aJlaHUsl YCTPOWUCTBY Pa3lUYHBIX LU(POBBIX 3HAYECHHI W 3amlHCH
€ro OTBETOB.

DNEeKTPOHHBIN KIF0OY MOXKET HCIIOIB30BATHCS JIOKATHFHO, MOJOOHO KIFOYY OT
JIBEPHOT'O 3aMKa, WJIH Ha PAacCTOSHHH, HAIpuMep, AT UICHTHOHUKAIMN yIaJleH-
HBIX CyOBEKTOB, oOpamatormmxcst K DBM. [l cBOEro BOCIPHUSATHS SIIEKTPOHHBIH
KJIFOY JOJDKEH MMETh «3aMOK» (OTBETHYIO YacTb), 3alpalluBarONIMHA KIHOY H
MPOBEPSOLINIA er0 HASHTHYHOCTh. B Havaie HASHTHYHOCTh HEOOX0UMO ONpeze-
JUTh KAaKUM-JTIMOO HE3aBHCHMBIM CIIOCOOOM, YTOOBI BBECTH B JICHCTBHE 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 OINO3HABATEIBHBIX BOMPOCOB K KIIOUY, a OTBETHl CPABHUBAIOTCS C



YK€ XpaHAIMUMUCSA B mamsTd. Eciam ayreHTH(HUKanus OCyIIeCTBIISIETCS MHOTO-
KpaTHO, TO 3aMOK MOXKET IOCJIaTh HOBBIC IU(POBbIE KOMOWHAINH, KOTOPBIE J10-
0aBIIAIOTCS K CIMCKY OIO3HABATEIBHBIX BOIPOCOB M OTBETOB. Hampumep, s
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 pe3ysibTaTe BBojaa ¢ kinaBuatypsl 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 HECKOJILKUM KIIFOUaM, HE Hapyllas [PU 3TOM 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
OIIO3HABATECJIIbHBIX BOIIPOCOB U OTBETOB JIA JAHHOI'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 Bolpocamu. Vcnone3yst 6onblioe 4ncio oTBe-
TOB M CO3/aBasi KX/l pa3 HOBBIE, MOXHO NOBBICUTh YPOBEHb 3AILHUTHI, OXHAKO
OoJiee Ha/ICKHBIM CIOCOOOM SIBIISIETCSI TIPUMEHEHUE METOJ0B HIH(POBAHUS IS
3aIIUTHI IepefaBaeMbIX HICHTU(GUKATOPOB OT yAaJICHHBIX aO0HEHTOB B DOBM.

Yro npucyme cyobekry. K naHHOMY KacCy 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-
JIbl ayTeHTU(HUKAIUK MOXXHO pa3feiuTh Ha JIBE OOMNbIINE KAaTeropud — ¢ 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. 37ech aHAIM3UPYIOTCA TAaKWEe NPU3HAKH, KaK OTHEYAaTKH MajbLeB, YEPTHI
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 HC-
MOJIB3YIOT OCOOCHHOCTH, XapaKTepHbIE Ul MOACO3HATENbHBIX ABHKCHUI B TPO-
Lecce BOCHPOM3BEICHHS KAaKOro-nuOo neicTBus. K TakuM XapakTepHUCTHKAM
OTHOCATCSL TOJIOC CYOBEKTa, OCOOCHHOCTH €ro IOIIHCH, AWHaMHYECKHe Iapa-
METpBI IMChMa, 0COOEHHOCTH BBOJIA TEKCTa C KIIABHATYpPHI.

B ocHOBe Merona OIO3HAHWSA 1O 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 IOBEPXHOCTH HaJIbIIa.

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.

Mertoj omno3HaHUsI CyOBEKTa 10 Jiuyy OCHOBAH Ha YHHKAIBHOCTH YEpPT JIUIA.
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 padysicHoU 00010YKe 21a3a OCHOBAH Ha YHU-
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 CPABHEHUS MOIYYEHHOW IIM(PPOBOH MOCIIEIOBATEILHOCTH 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, THUIIa CTPOSHHSI TOJIOCOBBIX CBSI30K, IMOJIOCTH HOCA, (hOPMBI
pTa, TAKMX XapaKTEePUCTHK, KaK 4acTOTa U aMIUTUTY/Ja. DTOT METOJl MOCTPOEH Ha
BBIJICTICHUN Pa3/IMYHbIX COYETAHWH YAaCTOTHBIX M CTATUCTHYECKHUX XapaKTepH-
CTHK ronoca.

1.2 Tloka3arenn 3 (peKTHBHOCTH CPEACTB ayTeHTHPUKATNT

JIrobas TexHHYecKas cucreMa (CpeAcTBO) CO31aeTCs IS BBIIOIHEHUS BIIOJIHE
orpejiesieHHoro Habopa 3aaad4 (¢yHkuumii). Onepanueii Ha3bpIBACTCS BHITOTHEHHE
TEXHHUYECKOH CUCTEMOM (CpecTBOM) 3alaHHOrO Habopa 3a1ay (pyHKImii).

ObdekTUBHOCTH ONEpallMd €CTh CTENCeHb COOTBETCTBHUS PEaJbHOTO
(paxTHUECKOro MM OXKUIAEMOTr0) pe3yabTaTa ONepalul TpeOyeMOMY UITH, UHBI-
MH CIIOBaMH, KaK CTEIIeHb JOCTIKEHHS IIEJTH OTIepPaLIiH.

O¢ddexTuBHOCTD MexHUUecKko20 cpedcmea MOXKHO OIPENENIUTh KaK CTEIeHb
BBITIOJTHEHHS 3aIJaHHOTO Habopa QyHKINHA.

Kak u Bcsikoe cBoiCTBO, 3D (DEKTHBHOCTD 001a1a€T OMpeIeIEHHOW HHTEHCHB-
HOCTBIO CBOETO MPOSBIICHUS. Mepa HHTEHCUBHOCTH NP OSABIICHUS 3P )EKTHBHOCTH
Ha3BIBaeTCs noxazamenem d3PPEKTUBHOCTH.

CrnemoBaTtenbHO, MOKa3aTenh dPPEKTUBHOCTH JTFOO0H TEXHUYECKON CHCTEMBI
(cpencTBa) ecThb Mepa CTENECHH COOTBETCTBHUS PEANBHOIO JOCTUTAeMOr0 pe3yiib-
Tara R BBINONHEHHs onepanuu TpebyeMoMy pesynbraty Ri,. OCHOBHEIM Tpebo-
BaHHEM TIpH BbIOOpe TOKa3zarenst 3(PPEeKTHUBHOCTH SBISAETCS €ro COOTBETCTBHE
LIEITN OTIepaIi, KOTopasi 0To0pakaeTcsi TpeOyeMbIM PE3yIbTaTOM.

OcHOBHOH 3a1a4eii cpeacTBa ayTeHTH(HUKAINK SBISIETCS HAJAEKHOE OMO3HA-
HHE JJMYHOCTH KOHKPETHOTO YeJIOBeKa. B COOTBETCTBHHM € 3TUM nokazamens 3¢-
gexmuernocmu cpedcmea aymenmuguxayuy MOXKHO OTIPENEIUTh KaK Mepy MpH-



OMIDKEHUsI BEPOSITHOCTH TPaBMJIBHOTO OITO3HAHMS CYOBEKTa JaHHBIM CPEACTBOM
B pEaNIbHBIX YCIOBHAX QyHKIHMOHUPOBaHUSA Py, Tpebyemoit Py,

Ilpu ycnoeuu paBeHcTBa Py, U Py, 3ddexkTnBHOCTL cpescTBa ayTeHTH(hHKA-
LMK TOJDKHA OBITH paBHA €IUHUIE, a eciaH Py, CTpeMHTCs K HYIIO, TO U 3 dek-
TUBHOCTB TaKXe JOJDKHA CTPEMHUTHCS K HYJIIO.

BeposiTHOCTH NPaBUJIBHOIO OMO3HAHHS CYObBEKTa CpeACTBOM ayTeHTH-
(pukanmum B peasIbHBIX YCIOBHUSIX (PYHKIIMOHUPOBAHUSI MOXHO ONPEAEIUTH KaK

P, =1-P., (1)

rae  P,, — BEpOSATHOCTH IMPOITYCKa «UyXKOro» CyObeKTa CpPEeJCTBOM ayTeHTH]U-
Kalyu.
CpezncTBo ayTeHTU(HKAUN MOXKET MPOIYCTHTh «UyXKOro» cyObeKkTa B TOM
ciydae, Korja Mpou30MIeT XOTsl Obl OZJHO U3 CIEIYFOIIUX COOBITHIA:
— moJ00p ayTeHTU(HUKATOPA HAPYIIUTEIIEM;
— BbIJIaYa pa3pelIaroniero BhIXOAHOTO COOOIICHHS B pe3ysbTaTe OTKasa
(cbos1) obopymoBaHuUs;
— BBIJIaYa Pa3pelaroiero BBIXOJHOIO COOOIIEHHSI B pe3ylbTaTe JelCTBHI
HapyLIUTEIIS.
B Takom ciiyyae BepOSITHOCTH MPOMYCKA «YY3KOr0» CYObEKTa CpelcTBOM
ayTeHTU(UKAIMH OYIIET ONPEICISTHCS CIEAYIOINM BhIPOKEHUEM:
Prm = Pna + POT + P;u-[ - POT PHH - Pna POT - Pna P;u-[ + Pna POT P;u-[ ) (2)
rae Py, — BEPOATHOCTH MO00pa ayTeHTU(HUKATOPA;
Por — BEPOATHOCTE MPOIMYCKa «IY>KOTr0» B pe3yabTaTe 0TKa30B (cO6oeB) 060-
pYyAOBaHUS;
P — BEPOSTHOCTH MPOITYCKa «UyXKOT0» B Pe3yJIbTaTe JEUCTBUI HAPYIIUTEIS.
BeposITHOCTD MPaBUIILHOTO OMO3HAHUSI CYObEKTa CPEJCTBOM ayTeHTHU(HKa-
ITMH, COTJIACHO BEIpakeHuto (1), Oymer uMeTh BUI

Pro = (1= Pu)(1 = Py )= Py) . ©)
PaccMoTpuM criocoObl onpe/ieNieHnsi YKa3aHHBIX B BhIpaykeHUH (3) BEpOSITHO-
CTEN.

BepositHOCTE Py, 3aBHCHT OT 00BEMaA andaBuTa, IIHHE ayTeHTU(PUKATOPA H
sIBIISIETCS (DYHKIMEH YUCIa TIOMBITOK MOI00pa:

k
Pna :1_H(1_ Pnab) ' (4)
b=1

rae K —guceino momsITok moadopa.
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1

-—, 5
A™ —b+1 ©)

T1al
rne A — o0béM andaura;
M — IIMHA ayTeHTH(PHUKATOpPA.
BepositHocTh P, ompezensercs HaA&KHOCTHIO SIIEMEHTOB CPECTBA ayTeH-
TUDUKAITHK U ABJSIETCS (DYHKIMEH MHTEHCHBHOCTH UX OTKAa30B:

S
Py (M)=1-e ™= (6)

rle Asj— MHTCHCHBHOCTb OTKAa30B 3JIEMEHTOB, BBINOIHSIONINX S-10 (DYHKIIHIO;
N — KOJIMYECTBO DJIEMEHTOB, PEATH3YIOUIHX S-10 (PYHKIIMIO.

BeposTHOCTh MPOMYyCKa «4YY)KOro» B PEe3yiabTaTe ACHCTBUS HAPYIIMUTENS BbI-
YUCIIACTCA KaK MPOU3BEACHUE BEPOATHOCTU TOI'O, 4YTO ﬂeﬁCTBHC HapymuTeiasa
OBUIO peaTU30BaHO, U TOTO, YTO OHO MPHUBEIO K MPOIYCKY «IYKOTO0»:

P}lH = szu{ Prmﬂ ’ (7)
rae Ppu; — BEPOATHOCTB TOTO, UTO AEiCTBHE HAPYIIUTENS OBLIO PEaTn30BaHO;
P — BEPOATHOCTH TOTO, YTO PEaM30BAaHHOE JICWCTBUE HAPYIIMTENS MpU-
BEJIO K MPOILYCKY «HY>KOTr0».

D¢ heKTUBHOCTh CPEICTBAa ayTEHTUPHKAIMH 3aBUCUT KaK OT XapaKTEePHUCTHK
CaMoro Cpe/CcTBa ayTeHTU(HKALNY, TaK U OT YCIOBHIT ero (yHKINOHUPOBAHHUS.

B xauectBe TpeOyeMoll BEpOSATHOCTH MPABHIBHOTO OIO3HAHMS BHIOEpEM Be-
POSITHOCTB, AOMOJHSIOLIYIO 10 E€IUHHUIBI BEPOSTHOCTH IPOIYCKa CPEINCTBOM
ayTeHTH(UKAIUN «IYy)KOro» CyOBeKTa B pe3yibTaTe Moadopa uM ayreHTH(duKa-
TOpa € NEPBOM MOIBITKU:

P‘[p =1- Pr[al . (8)

BeposaTHOCTE Py1, @ CIEAOBATENBHO, U BEPOATHOCTD Py ONPENENIETC TOb-
KO KOHCTPYKTHBHBIMH OCOOCHHOCTSIMHU CPEICTBa ayTeHTH()HMKAIWH, HE 3aBUCHT
OT BHEIIHMX M BHYTPEHHHX HETaTHBHBIX (DAKTOPOB U IOITOMY MOXKET CIIYXKHUTh
BEpXHEW IpaHULEN BEPOSTHOCTH Py

1.3 TlpuHIMIIBI, TOBBILIAIOIIHE CTOHKOCTH MAPOJLHBIX METOIOB OIO3HAHUS

O¢ddexTuBHOCTS CpencTB ayTCHTU(DHUKAIMHA OIPEEIICTCS BEPOSATHOCTHIO
rogbopa ayreHTU(HUKATOpa ¢ MepBOM MONBITKA. [l moBbImeHus 3(h(heKTHBHO-
CTH 3THX CPEJICTB NPH MX NPOEKTHPOBAHUN HEOOXOANMO HCIIOIB30BAThH CIIEIYIO-
[Iye NPUHUUMBIL

— MaKCHUMaJIbHOTO MPaBI0IO0A00uS;
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— OrpaHUYCHUS MOIBITOK;

— IUKJIMIHOCTH.

IpuHIM MaKCHMalbHOTO TPaBIAOMOMOOUS 3aKIIOYaeTCsd B
crenyomieM. Ilycts A = {&}, | = 1, N — 3TajoHHbIE 3HAYCHUS TAPAMETPOB, HC-
MONB3yeMBIX I ayreHTudukarmu, a X = {X;}, i = 1, N — 3HaYeHHUs aApPaMETPOB,

TIPEABSBIISIEMBIX JUTS OMO3HAHUS.

[TycTh He3aBHCHMBIEC TIONBITKM OIO3HAHWS WMEIOT YacTHBIE BEPOSATHOCTH
p(X, A), Toraa MPUHIKIT MAKCUMAJIBHOTO MPAaBAONOJIO00US COCTOMT B BBIOOPE B
Ka4yecTBe MCTHHHOI'O TaKoro mnapamerpa X, NpU KOTOPOM MaKCUMH3HPYETCs
(GyHKIMS TIpaBIOION00uSI:

L(0) =p(x, a1), p(Xz, @2), ...y p(Xns @) - 9)

Jnist cpeAcTB ONO3HAHUS, OCHOBAHHBIX HA TOM, «4TO 3HAET CYOBEKT» M «UTO
UMeeT CyObeKT, NPUHIIUI MAaKCHMAJIBHOT'O TPaBIONOA00US 3aKIF0YaeTCsl B TOM,
YTO OMO3HAHUE CUYUTAETCS YCIICUIHBIM MPU a0CONIOTHOM COBIIAJICHUH BCEX CpPaB-
HUBAEMBIX IPU3HAKOB BXOIHOI'O BO3JEHCTBHUS, MPEJOCTABICHHOIO CYOBEKTOM, U
9TaJIOHHOI'0, XPaHAIIErocss B MaMsATH CPEACTBA OMO3HAHHUS. DTO O0YCIOBJICHO
TeM, YTO pe3yJIbTaT NMpeoOpa3oBaHMs NPU3HAKOB, NMPEAOCTABIAEMBIX OIHUM MU
TeM K€ CyOBEKTOM, B IOHATHBII CPEACTBY OIO3HAHUS BHZ BCEr/la UMEET OJHHa-
KOBbIE 3HAUCHHSI.

B atom ciiydae seposmuocms noobopa napois ¢ nepeoti nonvimKu

1
Pnal = W y (10)
rne N — o0wem andasura.
st maponeii o6vem angpasuma
N=A", (12)
rae A — ucnonb3yembiit ajndaBut naposns (00rIee YKCI0 3HAKOB);
N — JUTMHA TTAPOJIAL.
Torna
1
Pnal = F ' (12)

B cpenctBax OMo3HaHUsI ¢ UCMIOIb30BAHHEM CMAPT-KapT CyOBEKT MPeI0CTaB-
nser PIN-xon, cocrosmmmii m3 uudp. [loaromy andasur PIN-koma paBeH mecsTu.
Jis 3TUX CpENCTB OMO3HAHWSA (opmyna onpedeneHus 8eposimHOCHU noobopa
PIN-ko0a ¢ nepgoii nonvimku AMeeT CIEAYIONIHN BUI
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1

Pral = — -
10

na

(13)

B cpencrBax oro3HaHMs C MCIIOIB30BAaHUEM JIEKTPOHHBIX KIIIOUeH mim Ope-
JIOKOB HCTIONIB3YIOTCSI OMTOBBIE KIIFOUH, MOATOMY aJ(aBHUT KIIIOUEH paBeH IBYM.
Dopmyna onpedeneHusi 8eposImMHOCIU NO06Opa OBUMOBO20 KNI0YA C NEp8oll No-
NbIMKYU IMEET B

1

S (14)
2n

nal

BepOHTHOCTB r[oz[60pa napojis ¢ HepBOfI MOMNBITKN MPH HCTTOBTOPAIOLIUXCSA
CHUMBOJIaX B I1apoJie
n-1

1
PnalHeHOBT :]:)[ N —i . (15)
i=

B 1aHHOM ciIydae KOIMYECTBO CUMBOJIOB HE MOXKET OBITh OoJiblie andaBuTA.

YBenuueHue BEPOATHOCTU NPABUJIILHOI'O OINO3HAHUA Cy6’BCKTa JJIA JAHHBIX
CPEACTB ayTeHTH(HKALMK JOCTUTACTCS 33 CUCT PACIIMpEHHUs aadaBuTa WiIK JTd-
HBI ayTeHTU(UKATOPA.

st GMOMETpUYECKHX CpPEACTB ayTeHTH(HKaIyU aOCONOTHOE COBMAlICHUE
BCEX CPaBHHBACMBIX MPH3HAKOB BXOJHOIO BO3ACHCTBHS U ITAIOHHOTO HEJOCTH-
KUMO. DTO 00YCIIOBJICHO TEM, YTO MPOLIECC IPeoOPa3OBaHis NPU3HAKOB, IPEIO-
CTaBJICHHBIX CYOBEKTOM, B IOHATHBIA CPENCTBY ayTEHTH()HKAIMH BUA HOCHUT
BEPOSTHOCTHBIH Xapakrep. B 3TOM ciydae MpUHLHMI MaKCHMHU3ALHU MIPABIOIO-
I00Ms 3aKII0YAeTCs B TOM, YTO AyTEHTH(UKALMS CYUTACTCS YCTAHOBICHHOM,
€CITM BEJIMYHHA HECOBMAJCHHS BCEX CPABHHMBAEMBIX MPHU3HAKOB BXOIHOTO BO3-
IEACTBUS, MPEJOCTABICHHOTO CyOhEKTOM, H 3TAJIOHHOT0, XPAHSIIErOCs B IAMSITH
CpencTBa ayTeHTH()HKAINK, HE HIPEBBIIIAET HEKOTOPOro 3HAYCHHS MEpHI OIH30-
CTH CPaBHHBACMBbIX [IPH3HAKOB.

VBenudyeHne BEpOSTHOCTH MPABIJILHOTO OMO3HAHMS CyOBeKTa i Onomer-
PHYECKUX CPEICTB ayTeHTU()UKALMU JOCTUTACTCS 3a CYeT MHHHMH3ALHH 3HAYe-
HHSL MEpBI OIM30CTH CPAaBHUBAEMBIX MPHU3HAKOB, YTO, C APYTOi CTOPOHBI, MOXKET
OPHUBECTH K YBEIHUYCHHUIO BEPOSTHOCTH OJOKHPOBKH «CBOUX» CyOBEKTOB. Jpy-
TUM MyTEM YBEIMYCHHS BEPOSTHOCTH MPABIIBHOIO OMO3HAHUS SIBISIETCS MaKCH-
Mu3arust axdaBura OHOMETPUYECKHX MPU3HAKOB 33 CYET W3MEHEHHSI TOYHOCTH
UX TONyYeHHs U CPaBHEHHWs C 3TaJoHHbIMH. Hampumep, IUisi CPEACTBA ayTeHTH-
¢UKamuM MO OTHEYaTKy Majablla MaKCHMH3AIMIO andaBuTa OHOMETPHIECKHX
IPU3HAKOB IPOBOMAAT 33 CUET YBEIWUCHUS pa3peIICHHs KApPTHHKH OTIeJaTKa
Hajbla, a U CPelCTBA ayTeHTH(HKALIH MO TOI0CY — 3a CUET YBENIMUIEHHS pa3-
Mepa CeKTOPOB, B KOTOPBIX MIPOUCXOINUT OHPENENICHIE THUIIa MIUHYIIIH.
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[MpuHnMn orpaHMYEHHsS TOMNBITOK 3aKIOYACTCS B TOM, YTO IMPHU
OIMO3HAHUU CYOBEKTa OTPAHMYMBAETCS YMCIIO TOMBITOK HEMPAaBUILHOTO BXOJa B
cucremy. Ilpu omcymemeuu ocpanuuenus Ha YUCIO MONBITOK HEMPABUILHOIO
BXOJIa 3HAUCHHE BEPOSATHOCTH 0100pa Mapoisi OMpeAeNsAeTcs mo Gpopmyne

Pna =Fm1t (1_ Pnal )PnaZ + (1_ Pnal )(1_ PnaZ)Pna3 +

(16)
+ e +(1_Pnal)>< X(l_Pnan-l)Pnan’

rae P, — BeposTHOCTH moa0opa maposis npu Habope i-i KOMOWHALINK ¢ y4ETOM
TOro, uyto i — 1 KOMOMHANHUH y)ke OMpoOOBaHO W HET CMBICTA HAOH-
paTh UX 3aHOBO;

i=12,..n.

nai

Thoi+l

[ToncraBus B opmyiy (16) Beipaxenust 1ist P i, momydum
o L (i 1)1 (p 1Y 1)1,
n n/n-1 n n-1)n-2

1 1 1 1 n-11
+|1-=|x--x|1- =—+ +
n n-n+2/n-n+1 n n n-1

n-1n-2 1 n-1 n-n+l1 1
B e S & X eoe X =
n n-1n-2 n n-n+2n-n+l
1 11 1 1
=4+ ——4+ =4+ —= —:1
n n n n n

IIpn nucrmonp30BaHUM NMPHUHIMIA OIPAHUYEHUS MOMBITOK 8epOAMHOCHb HOO-
6opa napons 3a K noneimox

Pna:£+ 1_1 L+...+ 1_1 X oo x| 1— 1 1 :K,
n n)n-1 n n-k+2)n-k+1 n
a7)

rae K — momycTrMoe KOJMYECTBO MOMBITOK HEMPABHUIBHOTO BXOIA B CHCTEMY.
BepositHocTs mombopa mapoinst 3a K MOMBITOK O3HAYaeT, YTO Mapoib Oyaer
moo0paH ¢ MEPBOM WIIM CO BTOPOM, WK ... ¢ K-it momertku. [lostomy B hopmy-
nax (16) u (17) kaxaoe cinaraemoe SIBISICTCS BEPOSTHOCTBHIO MOAOOpa Mapoisi C
ONpPEJEIICHHON MONBITKHU.
TakuMm 00pazoM, 8eposmHoChb NOOOOPA NAPOTIA C 1= HONBIMKU

Pcn = (1_ Pnal )(1_ PnaZ) Xoeee X (1_ Prlai-l)Pnai . (18)

[oncrasus B hopmyiy (17) BeipaskeHns IS P, momydum
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P..= 1—E 1- 1 x-ex|1— l 1 :1. (29)
n n-1 n—-i+2)n-i+1 n

Peanmu3zanys JaHHOTO MPUHIMIIA 3aKIII0YAETCS B OJIOKMPOBKE CPENICTBA ayTeH-
TU(QUKAIMK TIPH TPEBBIIIEHUN JOMYCTUMOIO KOJMYECTBA IMONBITOK HEMpaBHIb-
HOT'O BXOZIa B CUCTEMY.

IIpyHIMIT HUKJIHMYHOCTH 3aKIIOYaeTCA B TOM, YTO CPEACTBO OMO3HAHUA
(YHKIIMOHUPYET T10 3apaHee YCTaHOBIEHHOMY JKECTKOMY LIUKITY, U HU TIPH KaKHUX
BXOJIHBIX BO3JIEHCTBHSX LIMKJI €r0 PadOTHI HE HapyIIaeTCsl.

IIpu ncnonb30BaHUM JAaHHOTO NMPHUHIUIA B Ka4eCTBE MapaMeTpa, ydeT KOTo-
pOro TO3BOJSIET MOBBICUTH 3(P(PEKTUBHOCTH CPEACTBA ONO3HAHMUS, BBICTYIAET
Oe3omacHoe BpeMsl JeWCTBHS Mapolisi, CBI3aHHOE C BEPOSITHOCTBHIO €ro 1mojadoopa
MIPOCTHIM COOTHOIIEHUEM

PT
Toes =5 Tu = NPTy, (20)

1

rae  Tge; — Oe30macHOe BpeMsl ISHCTBUS TTaposis;
P, — BeposTHOCTH TO00pa Mapos 3a BpeMs T ges;
T, — BpeMsI BBIIOJIHEHHUS CPEJICTBOM OIO3HAHMS OJHOTO IUKJIA PabOTHL.

B cuny Toro, 4to muki paboThI KeCTKO (DUKCHPOBaH, IMyTEM BBOJA HEKOTO-
pOi BpeMeHHOH 3alep>KKH B KOHILE LIMKJIa MOXKHO CYIIECTBEHHO NOBBICHTH 0e€3-
oIacHoe BpeMs JeHCTBUS Mapois MPH MOCTOSIHHOM BEpOATHOCTH Ioa00pa Iapo-
1. B naHHOM ciydae besonachoe gpems Oeticmeus naponia

PT
T663 =F(Tu +t3) = NPT(Tu +t3) ' (21)

1

rae t, — BpeMeHHas 3aJepxKKa.

Orcrona
T
= (22)
N(T, +t,)

Tak xak Oe30macHoe BpeMsl ISHCTBUS Tapoisl IPHHATO H3MEPSTh, KaK MUHH-
MYM, B Yacax, a BpeMs BBIIIOTHEHHS CPEICTBOM ONO3HAHMS OJHOTO IUKIa pado-
TBHI ¥ BPEMEHHOMN 3a[JEepXKKH — B CEKyHAaX, TO B Gopmyny (22) crieayer BBecTH
ko3 unmenT, nepeBosmMii Oe30MacHOe BpeMst JEHCTBHSI TAPOJIST B YaCHI:

3600Ty,,

TN )

B atom cirydae geposimrocms noobopa napoia 3a 6e3onactoe gpemsi e2o 0elucmeus

(23)
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_3600Tj,,

= ) 24
AT (24)
Ipu ucnone3oBanuu PIN-koma dopmysa (16) mMeer clieayrONHiA BUI:
3600T,
S T ey (25)
107(T, +t,)
a TP MCIIOJIb30BAHUH TBOMYHOIO KIIF0Ya —
3600T,
) = o (26)
2"(T, +1,)

Bo MHOrux cpeicrBax OIMO3HAHHSA MPEAYCMAaTPHBAETCS BO3MOXKHOCTh CYOB-
eKTaM CaMUM Ha3HayaTh ceOe Maposy He3aBUCHMO APYT OT Apyra. B aTom cimydae
CYHIECTBYET BEPOATHOCTL TOI'O, UTO Yy JABYX Pa3HbIX MoJIb30BaTeei MOT'yT OKa-
3aTbCA OIMHAKOBBLIC ITapOJIN. 9T0 IPpUBOAUT K TOMY, YTO CPE€ACTBO OIIO3HAHHA
npu oOpalleHul K Hel OJHOro cyObeKTa MOXET MPHUHATH ero 3a japyroro. Ilo-
9TOMY TAaKHE CHCTEMBbl ONO3HAHUS JOJKHBI MPOBEPSTHCS MO KPUTEPUIO «Iapa-
JIOKC JIHEH pOXKICHUSY.

Marematuuecku napasoke JHel poxaeHnid GopMUpyeTCst CIaeayroIuM odpa-
3om. Ecmm an®® NpPEIMETOB BBIOMpAETCsi ¢ BO3BpAIICHUEM M3 HEKOTOPOM COBO-
KYITHOCTH Pa3MepoM N, TO BEPOSTHOCTh TOI'O, YTO [BA U3 HUX OKAXKYTCsl OJlMHA-
KOBBIMM, COCTABIISICT BETUUUHY

P =1- e[a;] . @7)

[IpakTHyeckn 3TO O3HAYAET, YTO B CIIYYAHO MOM0OpaHHON rpymie u3 24 de-
JIOBEK BEPOSATHOCTH HAIWYUS JBYX JIML C OJHUM U TeM K€ JTHEM POXKACHHS CO-
CTaBIISIET BeJIMYUHY Hopsinka 0,5.

Ecnu konu4aecTBo monp30Bateseii CuCTeMbI PUHSTH 3a 0, To Toraa

d
a= W . (28)
IMoncrasuB Beipakenue (28) B Bipakenue (27), MONyInM
2A"
P,=1-¢ . (29)

Iopsiaok BHINOJIHEHHs PadOTHI

1 I/I3yTII/ITB KpAaTKUC CBESACHUA U3 TCOPHU.
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2 Tlo nepBoii m¢pe mmdppa HeoOXOIUMO BEIOpATh OJMH U3 ali(haBUTOB Mapo-

st (A), IpeAcTaBIeHHbIX B Tabmuie 1.

Tabnuya 1
ITepsast uudpa nmbppa A IlepBas nudpa mudpa A
0 10 5 59
1 26 6 69
2 33 7 76
3 36 8 128
4 43 9 256

3 Ilo mpemnocnennei mudpe mmppa HEOOXOAUMO BBHIOPATh JUIMHY MApOJsL
(k), mpeacraBnennyto B Tabuie 2.

Tabauya 2
IIpennocnenuss mudpa mmdpa k [Ipennocnenusis nudpa mudpa k
0 9 5 10
1 6 6 4
2 11 7 7
3 13 8 12
4 8 9 5

4 Tlo nocnenHeii uudpe mudpa He0OXOAUMO BHIOPATh BEPOSTHOCTH OAOOPA
napodst (P), koropble npezcTaBiieHsl B Tabuuiie 3.

Tabnuya 3
Hocnenuss mudpa mmdpa P Tocnennss mudpa mmdpa P
107 107
1 10 6 1075
2 10°® 7 10
3 1072 8 107
4 10% 9 107

5 M3yunTth METOIMKY BHIOOpa ONTUMAJBHBIX IapaMeTPOB MapONBHON CHCTe-
Mbl. OnpenenuTe MHHUMAIbHO HEOOXOOUMYIO UIMHY HapoJisi, yAOBJIETBOPSIO-

IIYIO CJIEAYIOLIUM yCJIOBHAM:

a) andaBur mapons A, BEpPOSATHOCTh MOAOOpa Mapolisi C TMEPBOW MOMBITKH

(Pya1) He Gomee P;

6) andasut mapons A, BEpOSTHOCTH IOA00pa Mapoitst 3a BpeMst Toe,= 10 u (P,)
He Oonee P; BpeMst 0fHOI mOMBITKH mTo00pa maposs t = 60 c;
B) BEPOSTHOCTD TIOSIBJIEHUS JBYX OJAWHAKOBBHIX maposei (P,) mpu obriem Ko-
nuuectBe cyobpekroB N = 10000 e Gonee P.
6 V3yquts BepOsTHOCTH MOAOGOpa Mapoist ¢ N-if u 3a N monbITok. OnpenenuTh
BEPOSATHOCTH MOAOOpPA MapOIs C MEPBOI MOMBITKH, C NECATOH MOMBITKH H 32 Je-
CSITh TIOMBITOK TIpH andasute mapoist A u [iiHe napois K.
7 Omnpenenuts BEpOSITHOCTH MoAOOpa Mapoist ¢ MepBO MOMBITKY Npu anda-
BUTE Tapoist A v [UTMHE Tapoitst K TS CIeyIONMX CIydaes:



a) CHUMBOJIbI B IAPOJIC MOT'YT ITOBTOPATHCA,
6) CHUMBOJIbI B TApOJIC€ HE TOBTOPAOTCH.

IIpumeps! pemienns 3aga4

3agaua 1. OnpenenuTh, KAKAM JOJDKHO OBITh MUHHUMAJLHOE YHCIO CHMBO-
JIOB B TIapOJIe JUIsl yAOBJIETBOPEHHS CIIEAYIOLUIMM YCIOBHSIM: BEPOSTHOCTH OIIpe-
JICTICHUS TTAPOJIS C IEPBOTO pasa P, = 10™%; andasur 4 = 10.

Pewenue. BeposTHOCTb IOA00pa MAapoIs C MEPBOH MOITBITKH

_ 1
mal — Ak '
Bsipazum k:
JPNERT =IogAi.
1 P

HOJICTaBI/IB HNCXOJHBIC TAHHBIC, HOJ'Iy'—II/IM
k =log,,10™ =10.
Omeem: k = 10.

3agaua 2. OnpenenuTb BEpOsITHOCTH nodopa napois 3a 8 4 (7) npu 1iuHe
kiroua K = 4, andasure 4 = 30 1 BpeMeHH BBozia OHOro cumBona t =1 c.
Pewenue. BepositTHocTh 0A00pa maposist 3a 0e30MacHoe BpeMs ero JelcTBUs

_3600T,,
AT, +t,)
HOI[CTaBI/IB HUCXOAHBIC JaHHBIC, HOJIy‘II/IM
_3600T _ 3600-8 _ 7200
Y Akt 30%.4.1 81
Omeem: P,= 8,89-107,

T

10* =8,89-107°,

3agaua 3. Onpenenuth BEPOSATHOCTH MOAOOPA MAPOJIS 32 TPU MOMBITKH MIPU
e kimoua K = 4 u andasure 4 = 20.
Pewenue. BepoaTHOCTB TOA00pa MapoIs 3a TPU TONBITKH

Prm = i
N
OObeM andasura 1u1s aposen
N = A¥.



Torma

T

P — i‘l =3.20"* =1,875-10".
20

Omeem: Py, = 1,875:10°.
Coaep:xkanue oT4eTa

1 [ens paGoOTEHIL.

2 VcxonHsle TaHHbIE.

3 Pe3ynbTaThl pacueTos.
4 BriBon 10 padote.

KonTposbHbie Bonpocsl

1 Yro Takoe unenruduxanus cyobexra?

2 Yto Takoe ayreHTU(UKAIMA CyObeKTa?

3 Kinaccsl cpezct ayreHTUdUKaLMN.

4 Kax ouenuBaercs 3¢ (eKTHBHOCTh MAPOJIBHOIO CPE/ICTBA ayTEeHTUUKALIN?.

19



