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MHOrOKPHTEPHA.JThlffiIH 3KCilEPTHhlH METO,ll; OI(EHKH
KA qECTBA l>AHKOBCKHX HHCl>OPMAIJ,HOHHhIX TEXHOJIOrHit

Jl.ll. Bo11oob1<0
<PW1uaJ1 EeJ1opycc1<020 20cyoapcmBeHH020

3KOHOMu'lec1<020 yHuBepcumema 8 2. lluHcKe

IIIH:poKoe rrpHMeHeHHe 3KcrrepTHbIX oueHoK .ll;Jiji orrpe.neneHH$1 KaqecTBa HH<J.>op­

MaQHOHHI>IX TeXHOJIOrHH (ITT) c.z::epX<HBaeTCji 60JiblIIOH rpy.noeMKOCTbIO H BhlCOKOH

CTOHMOCTb!O cymecTByrommc MeTO,[IOB. IlpliBJieqeHHe 3KCrrepTOB Bl>ICOKOH KBaJIH­

<i>HKaQHH rpe6yeT cymecTBeHHhlX .norroJIHHTeJibHbIX cpe.ncTB. EoJibIIIoe KOJI}fqeCTBo

BBO,[IHMblX KpHTepHeB KaqeCTBa HT (.no COTHH) Bbl3bIBaeT y 3KCIIeproB 60JibIIIHe

TPY,LIHOCTH B 3a,LlaHHH pa3JIHqHbIX Me)l():ly co6oli qHcJIOBhlX 3HaqeHHli IIOKa.3aTeJieli

KaqecTBa H3 p$1,[1a 0, 1, KOTOphlM o6blquo orrpe.neAAeTCH e,[IHHaH IIIKaJia qHcJieHHbIX

OQeHOK.

Ilpe,[IJIOX<eHO MO,[IH«i>HLIHpOBaTb MeTO,[I CBO,[IHbIX IIOKa3aTeJieH ,[IIDl OQeHKH ypOBHji

KaqecTBa rrpoeKT11pyeMb1x HT, a q11cneHHoe 3HatJeHHe KaqecTBa HT Bhl1iHCAATb KaK

cpe,L1HeB3Be1IIeHHOe 3Ha1ieHHe rronyqeHHbIX «I>aicropoB. JJ:aHHblH MeTO,[I He rpe6yeT

npHBJietJeHH.ll rpyIIIIbI 3KcnepTOB, TiiK KaK 1iHCJIOBble 3Ha1ieHH.ll IIOKa.3aTeJieH 3a,[laJOTC$1

B 0,[IHOH UIKaJie; OH .ll;OCTaT01iHO rrpocT H onepaTHBeH, O,[IHaKO rrpHro,[leH TOJibKO ,[IJIH

nporn03HpOBaHHH KaqecTBa npoeKTHpyeMOH HT. JJ:AA HCIIOJib30BaHHH 3TOro MeTO.na

npH 01.1eHKe roToBoli HT ero Heo6xo):IHMO cymecTBeHHO MO,[IH«i>HLIHPOBaTb.

I1pe.nJiaraeTC$1 MO,LIH«i>HLIHPOBaHHbIH MeTO,LI oueHKH KatJecTBa HT, KOTop1>1H: pea­

JIH3yeT CJie,[lyrouzyio cxeMy o6pa60TKH MHeHHH 3KCrrepTOB:

I. Bbz6op u paHxupoBaHue 3KCnepmaMu noKmameIZeU Ka'lecmsa 6aHKOBCKOU
HT KaX<,LIOMY H3 M 3KcnepToB npe,[IJ!araeTcH BbI6paTb no csoeMy ycMoTpeHHJO

MHO)J(eCTBO { K, 11 = l,M;K, c K} rroKa.3aTeJieH: KaqecTBa H pam1mposaTI> HX, pa.3Mec­

nrn Me)J(ey KIDK,[lhlMH ,[IBYM.ll coce,[IHHMH IIOKa.3aTeJI.llMH JIOrHqecKHe ycJIOBHH

<'.:,>,>>. Ilo CTerreHH KaqecTBa rrpopa60TI<H 3KCIIepTbl paHX<HpyroT OT06paHHbie f!O­

K83aTeJIH, pa.3MeCTHB Me)l(,[ly HHMH 3HaKH rrpe.nrrotJTeHHH. HanpHMep, no MHeHHJO

nepsoro 3KcrrepTa k9 ~ k2 > k5 >> k6 > k3 >> k10 . Ha 3TOM 3a,[latJa 3KcrrepTOB 3a­

KaH1iHBaeTC$1.

II. llocmpoeHue <jJyHl<l/UU npuHaoJ1e:J1CHocmu He'lemKux 3Ha'leHuu 021eHueaeMbZX
paKmopos Ka'lecr:18a 6aHKOBCKUX HT OJ/Jl KCV1C0020 31<Cnepma. ,anji pacqeTa BeJIH­

qffHbI i-ro $aKTOpa HCIIOJib3yeTC.ll CHHTe3HPYJOIUruf «l>YHKQHj!

S·

f; = f pjki'
j=I

fllC pj - HOpMHpOBaHHbJe BeCOBble K03QJ<jJHUHCHThl, '9 - 3Ha'!eHHe j-ro IlOKa3aTeID!.
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ITpHHHMaeTcll, tJTO 3Ha"!etttte rrOKa3aTene:H '9 H, cne.n:osaTeJlbHO, senHtJHHbI <PaK­

Topos KatJecTBa f; B <PopM)'ne ( 1) l!BJll!JOTCll HetJeTKHMH. HetJeTKHe 3HatJemrn cne­

J(YJOT H3 crroco6a 3a,L{aHHH MHeHHH 3KCrrepTOB, yKa3aHHoro B rrpe,n:bI,n:ymeM ITyHKTe. 

3a,n:aqa apH<PMeTH3amm ITOKa3aTene:H k10"=l,S,) H <PaKTOpOB J;V=l,M) ITO HX 

HetJeTKHM 3HatJeHHHi\f SIBnl!eTCll HOBOH .D:nll MeTO)J.a CBO,L{HbIX ITOKa3aTene:H H rpe6yeT 

caMOCTO.Sl'reJibHOro pellleHHll. 

c TOtJKH 3peHHSI TeOpHH He'leTKHX MHO)((eCTB 3a,n:a'la CBO,L{HTCSI K rrocrpoeemo 

<PYHKI.{HH rrpHHa,L{ne)((HOCTH He'leTKHX 3HaqeHHH ITOKa3aTene:H Ka"leCTBa kj H <l>YHK-

l.{HH rrpHHa,L{ne)((HOCTH HetJeTKHX 3HatJeHHH <t>aKTopoB f; . 0,n:HaKO B HallleM cnyqae 

Heo6xo,n:HMO YtJHTbIBaTb paH)((HpOBaHHe ITOKa3aTene:H H OTHOllleHH:e rrpe.n:rrotJTeHH.ll 

Me)((,n:y HHMH. 

ITonoMy rrpe,n:naraeTCH 3a,naqy apH<PMeTH3al.{HH ITOKa3aTeneli k 1 H <PaKTopos f; 
KaqecTBa pewaTb Ha OCHOBe ITOHHTHH «paCCTOJ!:HHH» Me)((,L{y ITOKa3aTeJ1llMH . .JJ.ng :no­

ro BBe.n.eM HeKoTopJ>Ie orrpe.n:eneHHH. 

0 n p e .n: e JI e H H e 1. «PacCTO.llHHeM» Me)((.zzy .D:BYMSI IlOKa3aTeJlllMH r H j rro­

cne onepaUHH paH)((HpOBaHHll H OTHOIIIeHH.ll npe.n:notJTeHHl! 6y,n:eM Ha3bIBaTI, qHcno 

N,,1 TaKoe, tJTo 

(2) 

r.!le y1 - 'lHCJIO 3HaKoB ;::: MeJK.ey r H j noK83aTeJUIMH; y 2- 'IHCJIO 3HaKoB > MeJK.ey r H j no­

K83aTeJUIMH; y3 - tffiCJIO 3HaKOB >> MelK.!ly r If j IlOKa3aTeJI.l!Mlf. 

Ko3<l><l>m.{HeHTbI B <PopMyne (2) onpe.n:enl!JOT pa3HHQY Me)((,n:y 3HaKaMH npe.n.noq­

TeHH.ll H 3a,L{aJOTCSI H3 cne,D;)'IOI.UHX coo6pa)((eHHH: d3 > d2 > di ; K034>4>Hu,HeHTbl d 
Bhl6HpaIOTCll c IIOMOJ..UblO CTerreHHOH <l>YHKUHH TaKHM o6pa30M, tJT06bl 3HatJeHHe d3 
HaXO,L{HJIOCb B o6nacTH HaH60Jibllleli KpYTH3HbI 3TOH <PYHKI.{HH, di - B o6nacrn HaH­

MeHbIIIeH KPYTH3Hbl, a d2 - B npoMe~ToqHoli o6nacrn. 3rnM coo6pa)((emrnM oT­

seqaer CTerreHHal! <l>YHKI.{H.ll g 'I' • EcnH npHHSITb, HarrpHMep, 'iTO g Haxo,n:HTCll H3 

pH,n:a uenhrx q11cen 2, 3, N, a 'I' - H3 p11,n;a Qenr,rx tJHcen 0, 1, 2, NH 3a,n:aTh 3HaqeeHe 

g = 2 H 'I'= 0, 1, 2, TOr,n:a di = 2°=1, d2 = 2 1 = 2, d3 = 2 2 = 4. 
0 II p e .n: e JI e H He 2. MHHHMaJibHhlM «paccTOl!HHeM» Me)((,L{y IlOKa3aTenl!MH r 

H j 6y,n:eM Ha3LIBaTb tJHcno N min TaKoe, tJTO 

Nmin=d,y, , np11y2=Y3=0;y,=l. (3) 

0 n p e .n: e n e H H e 3. MaKCHMaJibHbIM «paccTOl!HHeM» Me)((.n:y rroKa3aTen.IIMH 

6yJ(eM Ha3bIBaTb tJHCJIO Nmax TaKoe, qTo 

(4) 

f)le kmax E K - MaKCHMaJibHO B03MOJKHOe 'IHCJIO lIOKa3aTeJieii, KOTopoe MOlKeT Bb!6paTh JKCIIePT. 

Cne,n:yIOI.UHM lllaroM B pellleHHH 3a,natJH apH<PMeTH3aUHH l!BJISleTc.ll BhltJHcnemrn 

rrapaMerpoB <PYHKUHH rrpHHa.nne)((HOCTH 3HatJeHHH noKa3aTeneli µk . (J = 1, Si) oT­

' 
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HOCHTeJihHO KroI<?Oro Q>aKTopa H Ka)K)J,Oro 3KCnepra. <l>yHKUID! npHHa,LIJle)J(HOCTif He­

lJeTKOH BeJIHlJHHbl )J,OJI)!(Ha 6F.J:Th BhIDYKJIOH H npe)J,CTaBID!Th co6oli OT06pIDKem1e B 

HHTepaan 0, I. 3THM TPe6oaaHHHM OTBe'l:aeT TPeyroJihHaH Q>opMa <l>YHKUHH np1rna,L1-

Jie)J(HOcrn. EeJyCJIOBHO, Q>yHKUID! npHHa,LIJle:>KHOCTH MO)J(eT HMeTh H ,Llpyryro qiopMy, 

0)1,HaKO B )J,aHHOH pa6ore 3TH cnyqaH He paccMarpHBaIOTCH. 

IlpH rpeyroJihHOH <t>opMe <PYHKUHH IIpHHa)J,Jie)J(HOCTH Heo6XO)J,HMO BbI6paTh 3 na­

paMerpa 3TOH <PYHKUHH: m - KOOp)J,HHaTa sepIIIHHhI rpeyroJihHHKa, a,fJ - JieBaH H 

npaBaH KOOp)J,HHaTbl OCHOBaHID! TPeyroJihHHKa. 

L( m~~x} x<mi; 

µk (x)= 1 x=mi;, 
J 

R( x~~j J x>mi 

(5) 

nie L H R - npH3HaKH neaoii H npaaoii rpaHHU cp~HH npHHa.nrreJKHocrn, 0 ~ x ~ l . 

Heo6xo)J,HMO nocrpoHTh <flyttKUHH np!IBa,LIJie:>KHOCTH He'ieTKHX JHa'ieHHii <flaKTo­

poB J; ' IIOCKOJihKY 3a.n.aqa oueHKH KalJeCTBa nporpaMM COCTOHT B apHQ>MeTmaumi 

<!>aKTOpOB Ka'ieCTBa H He rpe6yeT apmpMeTH3aJ.lHH npoMe~TOl.JHhlX .n.aHHhIX, KaKO­

BhlMH HBJlfilOTCS! 3Ha'ieHID! <IaCTHh!X IlOKaJareneii. 

C rroMOIUhIO MeTO.n.a aJih<fla-cpe3oB H3 <flyHKUHii (5) .D.IDI Ka)J(JJ.Oro /-ro 3Kcnepra 

MO:>KHO IIOCTPOHTh <flyHKUHH rrpHHa)J,Jie)J(HOCTH. 

r.ue O~x~l; i=l,F;l=l,M. 

Si 

x > Lmi1pi1 , 
jeJ 

(6) 

PaccMorpHM npaBHJia Bhl'iHCJieHIDI napaMerpoB m,a,{3 B <PYHKUIDIX npHHa,LIJie)J(-

Hocrn (6). 
Koop)J,HHaTy m 1 BepIIIHHhI Q>yttKUllH npHHa,LIJle)KHOCTH 6y.n.eM orrpe.n.eJIHTh KaK 

N 1.i. -
m. =--,J=l,S, 

J Nmax 

r.ue N "'"' onpe.nem1eTCll cpopMynoii ( 4 ), a S - 'lHcno BbI6paHHhIX 3KcrrepToM KPHTepHeB. 
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lfro6bI Halim: rrapaMeTpbl a, p, He06XO,UHMO HaHTH ,UJIIrny 0Tpe3Ka Oj,j+I OCH 

KOOp,UHHaT, KOTOpbIH orrpe.uemreT o6naCTb rrepeceqeHHjj j H j+ 1 cPYHI<UHH rrpHHa,n­

nexrnOCTH. IlyCTb oj,j+l = Nj,j+la + b,j = 1,k. 

Ilpe){()J;e qeM HCKaTb K03cPcPHUHeHThl a H b, oueHHM HHTepBa.rI 3HaqeHHH <5},j+J · 

MaKCHMaJibHOe 3HaqeHHe ~, qTo6bl H36e)l(aTb B .UaJibHei:fweM B03MO)J(HOCTei1 BbIHTH 

3a rrpe.uenbl o6nacrn: onpe.ueneHHjj, npe.ucTaBHM KaK 

/', = min{[m, -mi[,r # j},r = 1,k; j = 1,k. 

/', 
MHHHManbHOe 3Ha'IeHHe '5 onpe.uenHM KaK o = -- . 

S-1 
IlocKOnbKy MaKCHMaJibHOe 3HaqeHHe ~ COOTBeTCTByeT HaH6onbWeMY rrepecetJe­

HHJO <l>YHKUHH rrpHHa,nnexmocTH, TO eCTb MHHHMaJibHOMY «paCCTOIDIHJO» Me){(ey 

KpHTeplfjjMH, a MHHHMaJibHOe 3HaqeHHe <5 COOTBeTCTBYeT HaHMeHbIIIeMy rrepeceqe­

HHIO <l>YHKUHH npnmi.une)l(HOCTH, TO eCTb MaKCHMaJibHOMY «pacCTOHHHlO» Me)l(J()' 

KpHTeplfjjMlf, TO MO)l(HO 3aITHCaTb cne.UyJOIIJYIO CHCTeMy: 

8 = Nmax a+b,. 

I'>= Nmin a+b, 

r.Qe a H b - HCKOMhle Ko3ipqm~HeHThl, a N min = d1 y 1 (3) (crryqali, Kor.2:1a .LIBa coce,LIHHX B o6~eM 

PW KpHTepHl! BJIHl!IOT Ha O)lHH H TOT JKe <jiaKTOp H pa3.QeJll!IOTCl! 3HaKOM ;::). 

}fa rrpHBe,UeHHOH BbIIIIe CHCTeMbI Bblpa3HM K03cPcPHUHeHTbl a, b. 

a= 8-1'> ; b = ~Nmax -8Nmin. 
Nmax -Nmin Nmax -Nmin 

T 6 ~ 8-~ f'>Nrnax -8Nmin ._ -1 k 
aKHM 0 pa30M, U · . I = N . . I + ,J - • . 

J.J+ J.J• N max - N mm N max - N min 

HeCMOTpjj Ha TO, 'ITO Haif,neHa Oj,j+I • ,UO CHX IIOp He rrpe,UCTaBnHeTCH B03M0){(­

HbIM O,UH03HaqHo onpe.uenHTb napaMeTpbl a H /3' ITOCKOn.hKy HaM H3BeCTHa TOnhKO 

.unHHa oTpe3Ka, orrpe.uenHJOI.Uero rrepeceqeHHe coce,nHHX cPYHKUHH np1rna.une)J(Ho­

cTH, HO He H3BeCTHbl HH ero Haqano, HH ero KOHeIJ. ,[{mi O,UH03HaqHoro 3a_naHHH rra­

paMeTpOB a H /3 6y.ueM cqHTaTb, 'ITO neBbIM KOHUOM .uaHHOro OTpe3Ka 6y.ueT TOqKa 

c Koop,nHHaToif m 1 . BJ.1q0cneHHe a& n /J; npM i = 1, S 6y,neT npoHcxo.uMTh cne.uy10-

IIIHM o6pa30M: 

i = 1, S, m0 = 0. 

i=l,S-1, (8) 

TaKHM o6pa3oM, Hali.AH 3HaqeHHH rrapaMeTpOB m,a,/3, MO)J(HO 3a,11;aTh cj:>yHKUHIO 

npHHa,Ane)J(HOCTH µkj(x). 
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Tiopjj.LIOK BhlqI1CJieHIDI BeCOBhIX Kmcpqmu11eHTOB p j B cpopMyJiax (6) onpe.11eJijj­

eTCjj cJie.L1)'IOIUI1M o6pa30M. TiycTh /-ii JKcnepT onpe.11eJI11JI, qrn KaqecTBo .llaHHoii I1T 
xapaKTep113yeT MHO)KeCTBO K1 c K IIOKa3aTeJieii, Bh!noJIHIDI I1X paH)KI1pOBaHHe 11 

BBeJI OTH01nett11e npe.11noqTeHI1jj. )J;anee tteo6xo.11HM0: 

- IIpOttyMeposaTb IIOKa3areJIH n j B paH)KI1p0BaHHOM pjj.zzy cnpasa HaJieBO (OT HaH­

MeHee 3HatJI1MOro K HaH60Jiee 3HaqHMOMy IlOKa3aTeJIIO ); 

- paccqlfTilTh rrpe.11sapHTeJ!bHhie HeHOpMI1pOBaHHhie BeCOBbie K03cpcpHUHeHThl p; ' 
KOTOpbre YtJI1Th!BaIOT TOJihKO MeCTO IIOKa3aTeJijj B paH)KHpOBaHHOM pjj.zzy 

• nj • - -
pj = -k-,j = 1,k.,., ' 

max 

r):{e k_ - MaKCHMa.JlbHO B03MOlKHOe 'IBCJIO Bhl6paHHhlX IlOKa3aTeJieH, a B cnyqae j = kmax HMeeT 

MecTO nj = kmax Hp;= 1; 

- Yt:feCTh «paccTOjjHI1jj» N lJ Me)K.LIY nepshIM crrpasa 11 j-M rroKa.3aTeMMI1, KOTo­

pbie orrpe.11emucncH no <l>opMyne (2) H3 sse,neHHLIX JKcrrepTOM ornorneHHii npe.n­

rroqTeHHjj; 

- oTo6paTL .LIM Ka)K,noro i-ro cpaKTopa orrpe.neJijjK>llJI1e ero noKa3aTeJ111, 11 pac­

cq1naTh HOpMaTI1BHbie 3HaqeHI1jj BeCOBLIX K03cpcpHUHeHTOB. 

(9) 

S; 

Y q11TLIBM, tJTO L p 1 = l , rrepei1.11eM K paccMO'IJ'eHHK> cJie.nyiomero nyttKTa cxe-
1=1 

Mhl o6pa60TKH MHeHHH 3KCIIepTOB. 
III. Bb11JucJ1e11ue 311a1Je11wi Ka'lecmBa 6a11KoBcKou HT OJIR Ka~oo20 3Kcnepma. 
Orrpe)l;emreTCjj qlicJieHHoe 3Ha'leHHe KaqecTBa roTosoii I1T )l;Jljj /-ro JKcrrepTa KaK 

~eHTP TH)KeCTH <l>YHKUHH rrpHHa.L1J1e)KHOCTli BCeX cp8.KTOpOB. 

(IO) 

IV. Bb11JUCJ1e11ue 0606u+e1111020 1JucJ1e1111020 311a'le11wi KaJ1Cao20 </JaKmopa Ka'le­
cmBa, ycma110BJ1e1111oe c y'lemoM M11e11uu BCex 3KCnepmoB. 

BLiqHCJijjeTcjj o6o6mettttoe qncnettttoe 3HatJettHe Ka)K)l;Oro cpaKTopa KatJecTBa 

MT, ycTaHOBJieHHOe c Yt:feToM MHeHHii scex 3KcnepToB. 

I M 

JLhil (x)xdx 
C = o i·I , i = 1,M (11) 

t I . F 

JLµri, (x)dx 
0 i=l 
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V. Bb1JJucneHue cpeiJHe63eemeHH02o 3HaJJemm KaJJecmea 6aHK06CKOU HT nope-
3YllbmamaM 06pa6om1<u MHeHuu ecex 3Kcnepmoe.

B&I'IHCJUieTc.sr cpe,nHeB3BemeHHoe 3Ha'lemi:e KaqecTBa HT ITO pe3yn&TaTaM o6pa-

6onrn MHemrn acex 3KCITepToB

(12)

r,11;e wi - Beca 3KcrrepTOB.

TaKHM o6pa30M, nonyqeHo '!HcneHHoe 3Ha'lemre KaqecTBa HT, pacc'IHTaHHoe ITO

COBOI<YITHOCTH <t>rucTopoB.
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