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Brenenue

O0BbeKTUBU3AIUA OIEHKW Pe3yJIbTaTOB OPTEe3U-
pOBaHUSA — BecoMas COCTABJAMIIAA B JeJie IIOBbI-
IIeHUs KayecTBa OPTONENUYECKOro o0eclIeueHus
IpU IMaTOJIOTUHN HIKHUX KOHEUHOCTel, Korma Tpe-
OyeTcs BbIOpaTh HAWJIYYIINN AJIS HAeHTa Bapu-
aHT opromenmueckoro msaenud (OW) uau ero mon-
roHKU. JGGEeKTUBHOCTDL OIEHKM KauyecTBa OPTe3u-
POBAHUSA B II€JIOM 3aBUCUT HE TOJBKO OT d3(P(PeKTUB-
HOCTH KCIIOJIb30BaHUS METOAOB M MHCTPYMEHTAJb-
HBIX CPEICTB JJIS PEerucTpanuy MINPOKOro CIeKTpa
OMOMEeIUITMHCKON WH(POPMAIIUU O COCTOSHUUN OMO-
rexunueckoir cucrembl (BTC) «mamueHT — opTes»,
HO U OT 3(P(PEeKTUBHOCTY NPUHATHUA PEIIeHUS IIPU
aHaJuse 9Tol nHGOPMAIUH.

IlocranoBKa 3agaun
NOAEeP:KKY IIPUHATUSA PellleHUu s

IIpu omenke QYyHKIIMOHAJIBLHON 3(h(EKTUBHOCTHU
opresupoBanua (PI0) cmenuaaucT MIpeKIe BCETO
CTAJIKMBAeTCA C NPO0JeMON IPUHATUA PeIIeHUs
Ipu BBIOOpE KPUTEPUEB OIeHKU. ITa MH(POPMAIIUI
HY’KHa yyKe Ipu (DOPMUPOBAHUM IIJaHa obcJiefoBa-
HUA, YTOOBI U3BMEPUTH Te OroMexXaHYecKre 1 (DI310-
Joruueckue mapamerpsl cocrognuda BTC, KoTopwie
HWCHOJIL3YIOTCS B KPUTEPUAX. 3aTeM BCTAeT IMpob.Je-
Ma TPUHATHUA PeIIeHus TPU OIleHKe Pe3yJIbTAaTOB

PaccmatpuBaetcs npobAemMa NPUHATUS PELLEHUS MPU MHOTOKPUTEPHAAbHOM MHCTPYMEHTAAbHOM OLIEHKE PEe3yAb-
TaToOB OPTE3MPOBAaHUA MPM NaToAormu ctonbl. O60CHOBaHa LEAeCO0006pa3HOCTb MCMOAL30BAHUA MOAEAEH fpolecca
MPUHATUA peLLeHus, pa3paboTaHHbIX Ha OCHOBE METOAAa aHaAM3a MepapxmMyecKkoro npouecca. [MPeArOKeHbl MOAEAN
MPUHATUSA PeLLeHMs Ha aTane popMUpPOoBaHMS MiaHa 06CAEAOBaHMS 1 Ha 3Tarne OLEHKN 3GPEKTUBHOCTU OPTE3UPOBA-

KaroyeBble cnoBa — CTOMNa, OpTE3UMPOBAHNE, OLUEHKA 3PPEKTUBHOCTHU, NMPUHATUE PELLEHMUS, b6uoTexHuyeckas cu-

3TOTrO0 00CJIef0BaHU A, UTOOHI CAeJIaTh BEIBOJ 00 YPOB-
He 3(pPeKTUBHOCTU OPTE3UPOBAHUA.

Bosbmroe KoJIM4ecTBO IOACUCTEM M DJIEMEHTOB
BTC «manuenT — opTes», pasjanune B (PU3NUECKOI
IpUPOJie U XapaKTepe CBA3ell MeKIy HUMU IIpUIa-
IOT 9TOU CHCTEeMe HeJeTePMUHUPOBAHHOCTD U JUHA-
MHYHOCTb. O9TO O0O0yCJOBJIMBAET HEOOXOAMMOCTDH
OIlEHKY KauecTBa OPTE3UPOBAHUA C UCIOJIb30BAHU-
eM OOJIBIIIOTO KOJIMYECTBA IIJI0XO0 (hopMaIu3yeMbIX
TIOKasaTeJsiel, OIpeieIsIeMbIX B PA3HBIX IITKAJIaX M3-
MepeHUA U ABJAIONINXCSI HEPABHBIMU 110 3HAUWMO-
CTU HAJiA IaTOJIOTMH, IIPU KOTOPOM Ha3HAYaeTcs
opres.

Bo mHOrux objactax AeATeJbHOCTU AJIS IIPUHSA-
TUA PEIIeHNA TPU MHOTOKPUTEPUATIBHOI OIIeHKE WC-
TOJB3YIOT METOAbI, OCHOBAHHBLIE HA CBEPTKE DAAA
TIOKasaTeJiel B OMUH CyMMAapPHBIA WHIEKC, YTO COOT-
BETCTBYET CTpATeruu, HAIIPaBJIEHHON Ha JOCTHKe-
Hue oxuou 1eau [1]. B obsacTu opresaupoBaHuA Ta-
KO#l mojaxon He mokKasajyl cebd s(h(PeKTUBHBIM, TaK
KaK B 3TOM CJIyUae MOKeT ObITh CJIyUaiiHO IPOUTHO-
puUpoBaHa BasKHAA JJIA Bpaua MHMOpMAINA, Kacaio-
miasacsad WHAWBUAYAJIBLHBIX IIPOABJEHUN IIAaTOJOTUU
y maiueHTa.

Pemrerrem mpo6sieMbl MOYKET OBITH MCIIOJIB30Ba-
HUe MeTona aHasamusa uepapxui [2]. OH, KaK 1 KJjac-
cuyecKue MHOTOKPUTEPUATIbHBIE METOABI IPUHATUA
pellieHuA, MIPEIOCTaBIAET JKCIIEPTY CTPYKTYPUPO-
BaHHBIN ITOJIXO/ K OIlEHKE CTPATETUH B YCJIOBUAX He-
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OIIpeIeIeHHOCTH, HO, B OTJIMYNE OT HUX, ITO3BOJISET
JIETKO YUUTBHIBATh KaK 00 beKTHUBHBIE, TAK U CYObeK-
TUBHBIE (PAKTOPHI, UMEIOII[1Ee OTHOIIEHNE K IPUHI-
THUIO PelIeHus. ITU O0COOEHHOCTU OOYCJIOBIMBAIOT
MHTEepec K METOAY B acHeKTe OIeHKU Pe3yJIbTaTOB
opresupoBanusd. ONHAKO MONBITOK MPUMEHEHUS eTo
B 9TOI 00J1aCTU HANTHU HE YAAJIOCh.

HauagbHBIM 5TAlloM AJA peaju3alluu JAaHHOTO
MeTojia ABJIAeTCA padpaboTKa nepapxXuduecKoi Mmoje-
JIA TIpoIlecca MPUHATHUA PeIlleHusa IIOCPeICTBOM Je-
KOMIIO3UIIAY 3TOTO IIPOIecca 1 BhISIBJIEHNE YPOBHEH
nepapxuu Pas3JIUYHBIX (DAKTOPOB, BIUSIONINX HA pe-
menue. Jlajee ¢ IOMOIIIBIO TAPHBIX CPaBHEHUIT OIIpe-
IeJISTFOTCS IPUOPUTETHI AJIbTEPHATHUB KaKI0I0 YPOB-
HS B OTHOIIIEHU Y aJbTePHATUB 00Jiee BLICOKOTO YPOB-
Hs, IPUYEM CPaBHEHUS BBIIOJHAIOTCA HA OCHOBA-
HUU CYKIeHUN.

IlocTpoenue Moaesiu IPUHATHSA PelleHUT

Kaxapiii ciyuail opre3aupoBaHUs XapaKTepusy-
eTcs MOKa3aHUAMU, 0 KOTOPLIM HasHauaeTca OU.
OHU yYUTHIBAIOT IIATOJIOTHIO M €€ CHUMIITOMO-KOM-
ILJIEKC, BO3PACT MAIIWEeHTa, CTaAWi0 3a00JieBaHUA
u apyrue (haKTOpbI, OT KOTOPBIX 3aBUCAT MEIUKO-
O6moMexaHWUYECKVEe 3aauld OPTEe3UPOBAHUA U (PYHK-
muoHaabHBIe TpeboBauua K OU. IIpumepom moxasa-
HUH K OPTEe3UPOBAHUIO MOYKET OBITh IPOI0JIHLHOE I1JI0-
CKocTOlMEe y HAeTelr 3—5 jer ¢ He(UKCUPOBAHHBIM
BAJIBI'YCOM IIATOUHOIO oTzAe a 6osee 10 rpaaycos.

Ecau 6b1 mOKa3aHUA K OPTE3MPOBAHUIO ITAIIEHTA
MOKHO OBIJIO BCerja CBeCTH K OJHOMY U3 paHee
YCJIOBJIEHHBIX BAapWaHTOB, TO BKJIIOUEHUE YPOBHA
TIOKa3aHUU B MOJIeIb HE MMEJIO ObI CMBICJIA, U CJIE0-
BaJ10 OBI paspaboTaTh MOAEJIU IIporecca oeHKku @30
OTHEJNLHO AJISA KaKJOTO M3 BapUMAHTOB ITOKA3aHUIL.
OpHako y manmueHTa MOYKeT HabII0[aTbCcsa coueTanme
TIaTOJIOTUH, KasKAasd U3 KOTOPBIX ABJAETCA IOKa3a-
HueM K HasHaueHuio OU, HO HmpeabABIAET K HEMY
pasauualomniuecsa TpeboBaHU (HampuMep, YKopoue-
HIe KOHEUHOCTH U CUCTEMHOE TIOpasKeHue COeqUHI-
TeJbHOII TKaH!). KoMIjeKc IIoKasaTeseil OIeHKHU
9(PeKTUBHOCTU OPTE3UPOBAHUA IIPU ITUX IIaTOJIO-
rusxX TOoKe OyaeT oTimyarbes. Takum obpasom, Ha
BEpPXHEM YPOBHE MePAPXUU MOJEJIU IIPoIecca JOIK-
HBI OBITH BAPUAHTHI MIOKasaHuii K HasHauenuo OU:
A={a},i=1,2,..,n(puc. 1.

B Puc. 1. Cmpykmypa modeau npouecca npuHsmus pe-
weHus npu 8vlOope kpumepues u oyenke P30

dyHKIoHANbHAA 3G (EeKTUBHOCTL OPTE3UPOBAa-
HUA OIPU PA3JINYHBIX TOKA3aHUAX OLIEHMBAETCA Pas3-
HBIMU TPYyIIaMU IOKasaTejiell, BCA COBOKYIITHOCTH
KOTOPBIX COCTABJISAET BTOPOM YPOBEHb HMEPAPXUU
B Mojesiu: B = {bj}, j=1,2, ..., m. TperbuM ypoBHEM
ABJIAIOTCA KPUTEPUU OIIEHKY JaHHBIX ITOKa3aTesen:
C={c}k=1,2,..,p.

Mopgenb ¢ aTUMU TpeMA YPOBHAMY COOTBETCTBYET
IPOIleCCy TPUHATHUA PEIIeHUA npu 6bl00pe Kpume-
pues OIeHKU Pe3yJsIbTaToB opTe3upoBaHusa. Moneab
mpolecca MPUHATUA PeIleHudA npu oueHke P30
OJI;KHA CONEPKATh TaKyKe YPOBEHb, aJIbTePHATUBA~
MU KOTOpOro saBiaATcsA pasaununbie BTC «mamuenT—
opre3» (¢ pasubiMu ONM) mau pasHbIEe COCTOSHUSI
oxuoui u Toii ke BTC, orimuarliuecsa BapruaHTaMu
noarouku OU. HazoBeMm 5Tu ajibTepHATUBLI BapuaH-
Tamu cocrosiausda BTC u o6o3uauum ux S = {s q}, qg=1,
2, ., T

YT06B!I OIIPENEIUTh OTHOIIEHUA MEXKIY 9JIEeMEH-
TaM¥ Pal3JINYHBIX YPOBHEH Mepapxmu, HaJo cdop-
MHUPOBATh MATPUIILI MAPHBLIX CPAaBHEHUI ajbTepHa-
TUB AJIA KaKA0ro U3 ypoBHei moxesu. Paccmorpum
dopMUpoBaHME TAKOW MATPUIBI AJISI aJbTePHATUB
VPOBHA «IIOKazaHuA K HasHaueHuio OU» (puc. 2).
Ecau mokasanmem K opTe3UpPOBAHUIO IBUJIACH TOJb-
KO OJHa TAaTOJIOTHs, TO HEOOXOZUMOCTH IapHBIX
CpaBHEHUU Ha 3TOM ypPOBHe mcuesaet. Ho mpu coue-
TaHHBIX TATOJIOTUSAX TaKue CPaBHEHUA 00A3aTesIb-
Hbl. IIpu ompezpesieHMM 3HAUYMMOCTHU aJILTEPHATUB
YPOBHA A IOJKHBI YUYUTHIBATHCA TAMKECTD IIPOABJIIE-
HUA TATOJIOTUU U OIACHOCTH €€ IIOCJIENCTBUM IJIid
maiueHTa.

D| ay || @ |.ov]| @, Bec HopmanmsoBaHHBIN BeC
a;| 1 ay; a, a;=- . ay e a )" Wy =a/(a; T ay+...+a)
1
a; | 1/ag; | 1 - | a, Wy i =a;/@+tay+...+a)
1
a,|1/a, 1/a,, 1 |a,=1/ay) ... -(A/a;,) .. 1l/n Wy gn=0,/@tay+...+a)

B Puc. 2. Pacuem 8eKmopa npuopumemos aibmepHamueé nepeozo yposHs modesu
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CpaBHUBaeTCAa B3HAUUMOCTL JJIEMEHTA JIEBOTO
CTOJIOIA MATPUIIBI 10 OTHOIIEHWI0 K 3HAYMMOCTU
DJIeMEHTa B ee BepxHell cTpoke. KoiamuecTBeHHBIE
CYy’[JeHUsA O 3HAYUMOCTHU Iap aJbTepHATUB @; U a;
3aJal0TCA 10 MHOTOMEPHOM IITKaJie, YINTHIBAIOIIEHN
ncuxodusnuecKkre BO3MOKHOCTU desioBeka [3]. Uc-
MOJIb3YeTCS CJeAYIONasd XapaKTePUCTUKA IIIKAJbI.
Il71s HEpa3IMUYUMBIX a; U a; IPUHUMAETCH a;; = 1
(cm. puc. 2). Ecau a; HesHauumevHo TPEATIOUTH-
TeJIbHee a;, TO &;; = 3; ecnu a; 3HA4UMEeLbHO TIPEATIO-
uTUTeNbHee &;, TO a;; = 5; ecqiu a; A6HO TIPEJTIOYTH-
TelbHee a;, TO a&;; = 7; ecny a; aOGCOLIOMHO TIPEATIO-
yYTUTENbHEE A, TO a;; = 9; IJIA IPOMEKYTOUHBIX Ba-
PUAHTOB a;; = 2,4, 6, 8. IIpu unc/JIeHHBIX 3HAUCHUAX
OIIEHOK OHM HOPMUDPYIOTCA TaK, UTOOBI MX CyMMa
Onlia paBHa eguHUIle. {4 onpeneseHnA peidTUHTA
mokasaresyeil u KputepueB @I0 1es1eco00pas3Ho wmc-
IOJIb30BATh OIEHKU, IOJYUYEeHHBIE He TOJBKO IIPU
OIIpOCe PKCIEPTOB, HO U B Pe3yJIbTaTe CUCTEMAaTHU3a-
IIUY KOJIJIEKTUBHOTO OIIBITA, IIPEACTABJIEHHOIO B Ha-
YYHBIX UCTOYHUKAX.

OGosHauuM JOJII0 3HAYMMOCTH AJbTEPHATUBEL @;
depes w;, a; — Yepes w;. Torma s1eMeHTOM MaTPUIBI
TIapHBIX CPaBHEHUH OyzeT

a;= wi/w]., IIpU BTOM &;; = l/a].i. (1)

ITosTomy ecau a; = b, To a; = 1/b; 6 #0;a;,=1
IJIsI BCEX i:

1 a12

A= 1/(112 1 eee Aoy |-
l/aln l/azn... 1

e A1y

(2

B pesyabrare HOJIKHBI OBITH MOJYUYEeHBI 00PATHO
CUMMEeTPUYHbIE MATPHUII, 39J€MEHTAMH KOTOPBIX
SABJIAETCS WHTEHCUBHOCTD IPOABJIEHUA i-TO dJI€MEH-
Ta YPOBHS MepPapXUU 10 CPABHEHUIO C ee j-M dJIeMeH-
TOM IO CHJIE CBA3U C O0BEIMHAIOIINM X 3JIEMEHTOM
60Jiee BHICOKOTO YPOBHH.

3aTeM BBIUUCJIAETCA TVIABHBIN COOCTBEHHBIN BEK-
TOP MaTpPUILl A, HOpMaJu3anueil KoToporo moJy-
yaeM BeKTOp npuoputeTos MmaTpunsl W(DA), (w 4 al’
wes Wy s s Wy g)- OTOT BEKTOP ABJIAETCSH M'€OMETPU-
YEeCKUM CPEIHUM U 0Ty YAeTCsA IIePEMHOKEHEM dJIe-
MEHTOB B Ka)K/I0l CTPDOKE MaTPUIILI A~ ¥ M3BJICUCHN-

HaJjee hopMupyem n MaTPUIL TAPHBIX CPABHEHU I
MHOJK€CTBa IOKasareseit spdexrusnoctu (B, =
= {bjj}, j=1, 2, ..., m) B OTHOIIIEHNY UX 3HAUNMOCTHU
P COOTBETCTBYIOIINX MOKA3AHUAX K OPTEe3UPOBa-
HUD (@, Ay U T. A. 10 a,) (puc. 3). [lna Kaxaou us
STUX N MATPHUIL OIIPEAeIAETCS BEKTOP IIPUOPUTETOB
W(a,, B), ..., W(a;, B), ..., W(a,,,, B).

W3 sTuX BEKTOPOB IIPHUOPUTETOB (hopMUpPyeTCsS
marpuna W(AB),,  ={W(A4, B)ji}, i=1,2,...,m;i=1,
2, ..., n. YT0OBI MOJIYUYUTH TJIO0ATBLHBINA BEKTOP IIPU-
oputeroB moxasareneii W(DB), , IEPEMHOKUM 9Ty
MAaTPHUILy HaA BEKTOP COOCTBEHHBIX ITPUOPUTETOB
W(DA),:

W(DB),,= W(AB),, - W(DA),. (3)
B pesysnbraTe oayunm
wal,bl ces wai,bl cen wan,bl
wal,b, cee wai,b_ oo wan,b_ X
wal,bm “es wai,bm eee wan,bm
Wq, a, Wq, b,
X|\Wd, a;, | =|Wd, b |- (4)
Wd,a,| |Wd,b,

3arem (GOPMUPYIOTCS M MATPHUIL ITAPHBIX CPABHEe-
HUI MHOK€ECTBa KPUTEPUEB (Cpp ={c,.hk=1,2,..,p)
B OTHOIIIEHUY UX NWH()OPMATUBHOCTH JJIS OLIEHKH I10-
Kasarese b, ..., b]., <o b, (pucC. 4). [I7157 KasK 101 13 M
MaTPHUI OIpeeJseTcd HOPMAJM30BAHHBLIA BEKTOD
npuoputeros W(b,, C)p, ooy W(bj, C)p’ s W(b,, C)p.

W3 sTuX BEKTOPOB IIPHUOPUTETOB (PopMUPYyeTCS
MaTPUILa W(BC)mp = {W(B, C)jk}, i=1,2, .. m
k=1,2,..p.

YT00bI MOJTYYUTH IVIO0AJBHBIN BEKTOP IIPHUOPUTE-
TOB KPUTEPHEB W(DC)p, HAJ0 IIEPEMHOKUTD 9Ty Ma-
TPUIYy HA BEKTOP IPUOPUTETOB MoKaszareseit W(DB), :

eM KOpHel n-il CTereHu, e 11 — YHCJIO 9JIEMEHTOB. W(DC)p = W(BC)pm -W(DB),,. (5)
ay| by || b | |b,|Wa,B)| |a| b ; b, W, B)| |a,| b, |..| b |..|b, |Wa, B)
by| 1 |~ by bim| War,m1 by 1 j bim| Wai,pr | |1 1 || by | o |Bim| Wanm

1 1 1
b | 1/bg; | e | 1| e By | oy 4 b; | 1/by; bim| Wai, b b [1/bgi| e | 1| e | b | Wan, by
1 1 1
by | 1/by | e |1/bj| oo | 1| Wt pm b, | 1/byy, | - |1/b), 1| Weipm by |1/byp| oo | 1/bj | o | 1| Wop o
B Puc. 3. Onpedenernue 6eKxmopa npuopumenios 6mopozo ypoeHs modeau
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by ¢y T I RPN A Wb, C) b]. ¢y cp ¢, W(b]., C) bl < ¢, ¢, W@, 0)
‘1 1 C1k Cip|| We,c1 | 1 Cik Cip|| Wo, je1 | 1 C1k Cip|| Wom, c1
1 1
e, | ey, | - 1 .. Cpll Wor, cr ¢, | ey, 1 Cpll Wi, cr ¢, [ 1/eqy 1 Sepll Wom, ck
1 1
< l/clp l/ckp |1 Wy, ¢p ¢, 1/C1p 1/ckp 1 Wy ep ¢, 1/c117 1/ckp 1 Wy, ep

B Puc. 4. Onpedenenue gexmopa npuopumemos kpumepues oueHKu

B pesyibTare mosyuum

wbl,cl cee wbj,cl cee wbm,cl

wbl,ck oo wbj ¢, et wbm’ck X

wbl,cp ves wbj,cp vos wbm,cp
Wa,p, | |Wd, ¢

o ces

.

X|Wd, v, | =|Wd, ¢,

(6)

Wa,p,,| |Yd,c,

Nudopmarina o rmodaabHBIX IIPUOPUTETAX KPU-
TepueB ABJISETCA OCHOBOH IJIA MPUHATHUS PEIIeHUs
mpu BeIOOpe KpuTepues orneHKN @O0 u nmocTrpoeHmsa
maaHa obcsienoBauusi. Ho 1Jis OIleHKY TeCTUPYEMBbIX
BapuaHToB cocroanuii BTC {S q}, T. e. ypoBHA PO
manuenTa IpPU PasIuUHbIX KOHCTPYKInaAxXx OW muiau
BapuauToB noarouku OM, Heobxogmmo chOPMUPO-
BATh p MATPUIL TAPHBIX CPABHEHUHN 9TUX BapUAHTOB
II0 KPUTEPHAM Cy, Cy, ..., C; M TAK JIO C,, (puc. 5).

s cpaBHeHus BapuaHToB coctoAaHuit BTC mo
KPUTEPUIM Cpg TpebyeTcd IPUHATD IIKAJY Cy:KIe-
HUU ¢ OTMETKOU 9TaJOHHOTO (HAUJIydIIero) u 6paxKo-
BOYHOTO (HAUXY/IIITET0) YPOBHSA 9TUX KPUTEPUEB.

Bo mHOrmx obJiacTsix AesTeJbHOCTH B KauyecTBe
STAJIOHHBIX 3HAUYEHUN KPUTEPHUEeB MUCIIOJIb3YIOTCS
SKCIIEPUMEHTAJbHO IIOJyUeHHbIe 3HAUCHUS IIPU Te-
CTUPOBAHUM HAMJIYUIIlell MomeIu IpoayKIiiuu. B Ka-
yecTBe OPAKOBOUHBIX MIPUHUMAIOTCA 3HAUEHUS, CO-
OTBETCTBYIOIIVEe HUBIIEMY YPOBHIO KadecTBa. IIpo-
IYKIIUSA ¢ KaUueCTBOM HUKe 3TOT0 YPOBHS IIPU3HAET-

cs opakoM. Ho B opTe3upoBaHMU MONOOHBIN IIPUH-
U He MOKeT OBITh HCIIOJNBL30BaH, TAK KaK «dTa-
JIOHHBIE» 3HAUEHUS He MOT'YT ObITH OIIPeIeIeHbI 9KC-
nepuMeHTaJbHO. [IprumHONA 3TOTO, ¢ OOHOI CTOPO-
HBI, ABJseTcA OoJjbllad WHAUBUIAyaIbHOCTE BTC
«TIAIUeHT—TIPOTES3», C APYTOM CTOPOHEI, OTPAHUYEH-
HbIe BO3MOKHOCTH II0 YBEJIUUYEHUIO 00'heMa dKCIIe-
PUMEeHTaJbHBIX 00CIeIOBAHM ITAIIIEHTOB.
IIpoGiemy ompeesieHis MIKAJIbLI KPUTEPHEB B 9TOM
cIyyae MOXKHO IIPEOI0JIeTh CJIEeIYIOIIUM O0pa3oM.
3a 3TaJOHHYIO CJeAyeT HPUHATH THMIOTETHUUYECKU
«ugeabHyio» Mozaeab BTC «mammeHT—opTes», Ka-
YeCTBO KOTOPOH SIBJSAETCS MaKCHMAaJbHO BO3MOXK-
HBIM II0 Ka’KAOMYy W3 Iokasareseii. Torma sraJioH-
Hble 3HAUEHUS KPUTEPUEB HOJIXKHBI ObITH OIpeaese-
HBI TEOPETHYECKH, KaK COOTBETCTBYIOIIHE JTOMY
YPOBHIO KauecTBa. UTO KacaeTcs «OpPaKOBOUYHBIX»
3HAUEHUI KPUTEPHEB, TO MOXKHO MPEAJIOKUTh B Ka-
YecTBe TAKOBBIX Te 3HAUEHU A, KOTOPble HAa0II0ai0T-
csa pasa namnuenTta 6e3 OM. 9to OymeT COOTBETCTBO-
BaTh OCHOBHOMY IPUHITUITY, KOTOPBIH He HOJIKEeH 3a-
OBIBATHCA IIPU PaboTe C HAIMEeHTOM: «He HaBpenu!».
ITpu Takom moaxome 6osee 3PHEKTUBHBIM SIBJIS-
eTCs UCII0JIb30BaHUE TeX KPUTEePHeB, OTUMAaJIbHbI-
MU 3HAUEHUAMU KOTOPBIX ABJISIOTCA: «MUHUMYM»
(HampuMep, KPUTEPUU JHeProsaTpar IpU XOAbOe),
«MaKcuMyM» (IJIaBHOCTL IIepeKara uepes3 CTOIY
u 1mp.), «l» (K0dPUIMEHTHI CUMMETPUM IIapame-
TPOB JIEBOU U ITPAaBO¥ KOHEYHOCTEIT) UJIU JPYyTue 3Ha-
YeHUsd, He 3aBUCAIINE OT NHIANBUIYAJIbHBIX 0COOEH-
HOCTeH IalueHTa, B YaCTHOCTH, BO3pacTa U I0Jia.
Hcnonb3ysa Takye KPUTEPUU U MIKAJTY, MOYKHO CpaB-
HUTh TECTUPyeMble BapuaHThI cocTossuusa BTC.
Ecsiu sTasonHbIe 3HAUEHUA KPUTEPUEB 3aBUCAT
OT BO3pacTa, IoJa UJIN APYTUX UHANBUIAYAJIbHBIX

| sy || Sq |8 Wi, S) | S1 || 8 s, [[W(e,, S) Co| S || Sq | |5 W(cp, S)
ol I e T Sirfl Wet, s1 S| 1 [ ] sy S1rfl Wek, s1 S| L] 51 Sirfl Yep, 51
1 1 1
84 1/sq1 | 1. Sorll Wet, sq 8, 1/sq1 O B | Sarll Wer, sq 8, 1/sq1 w |l 1| .. Sorll Wep, sq
1 1 1

s, |1/s4 1/srq w | Tl we s s, |1/s,4 1/s 1 Wep o s, |1/s4 1/srq O I | Wep, s
B Puc. 5. Onpedenernue sekmopa npuopumemos BTC no kpumepusm
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0COOEHHOCTE IallMeHTa, TO OIPEAEeIUTh UX Teope-
TUYECKU He IIPEeICTABJIAETCA BO3MOKHBIM. Takike
HEBO3MOJYKHO SKCIEPHMEHTAJNbHO ONPeNeIUThb DAL
STAJIOHHBIX 3HAUYEHUH JJI IIOJIHOT'O OXBaTa BCEX BO3-
MOJKHBIX BApMAHTOB OPTE3UPOBAHUS.

Hamee, HOpMaANM3yd IOJYyUYEeHHBLIE OIEHKHU IIO
IIKaJie CYsKJeHU M, MOYKHO OIIPeIeJIUTH COOTBETCTBY-
[oIle BeKTOphI IpuopuTeToB coctoduuit BTC mo
KaKJaoMy U3 Kputepues (cM. puc. 5). VI3 aTux BeKTO-
PoB (popMUpPyeTCa COOTBETCTBYIOIAA MaTpUIla

W(CS),, = {W(C, S),,»
k=1,2,...,p,q=1,2,...,1.

Uro0bl mOJMyunTh TI06aNbHBIA BeKTOp W(DS),
TIPUOPUTETOB COCTOSTHUM S, HAJ0 YMHOKUTH 9Ty Ma-
TPUILY HA IVI00AJbHBIA BEKTOP KPUTEPUEB W(DC)p:
W(DS), = W(CS)rp~ W(DC)p:

Wey,s  woe Weys oo Wep,
1,8 Cp> Sq Cp> g X
Wey,s,  +o Weyys, o Wes,

Wq, ¢, Wq, s,
X |Wq, c Wy, EAD (7

Wd,c,| |Wa,s,

KommnonenTer Bexropa W(DS), ABIAIOTCA OLEH-
Kamu r tectupyembix cocrosuuii BTC «mamueHT—
opres». Ilycre w; OyzeT OlleHKa IIEPBOTO COCTOA-
uusa BTC, w d,s2 — BTOPOTO, W, .4 — TPETHEro. Torma
6osee a3GEeKTUBHBIM OyIeT MPU3HAHO OPTE3UPOBa-
HUe aja Toro cocroauusa BTC, oreHka KOTOPOTo o
rI00aJIbHOMY BEKTOpPY BbIIle. Hamo oTMeTuTh, 4TO
orieaka coctosauua BTC mo KamkaIoMy OTAeIbLHOMY
KpuTepuio (He TOBOPsA yiKe O TJI00aJILHOM OIleHKe) He
IoJIKHA OBITh XYoKe, ueM OpaKOBOUHOE 3HaUeHUe,
T. €. 3HAUEHUEe KPUTEPUA AJIA COCTOSHUA HalleHTa
6e3 ON.

PaccMoTpUM UCITOIB30BaAHUE ITPEAJIOMKEHHBIX MO-
nesiein mpu orerake @30, aaropuTM KOTOPOI Ipen-
cTaBJieH Ha puc. 6.

TpymoeMKuii 1 NPOAOJKUTEJIbHBINA 9Tall paspa-
60TKY 0a30BBIX MOJeJIell ITPoIlecca MPUHATUA Pelrle-
HUA IPU BbIOOPE KPUTEPHUERB OIEHKY U IIPU COOCTBEH-
HO OIeHKe pe3yabTaToB @30 MOKHO YCJIOBHO Ha-
3BaTh «3a0YHBIM», TaK KaK OH He umeem OmHoule-
HUSA K KOHKPEeMHbLM NAUUEHMAM Y MOKET ObITH BBI-
ToJIHEH 3apamee. [IpuueM BTOpas W3 d3TUX MOAeJel
SABJISIETCS PA3BUTUEM IIE€PBOIA.

Ha srame mocTpoenus niaana 6moMexaHUYeCcKOro
o0cJyieoBaHUS IIPHUCYTCTBUE IIaI[MEeHTa TaKiKe He
00s13aTeJIbHO, HO Heo0XoArMa NH(POPMAIII O BbISB-
JeHHBIX V HEeTO CHUMITOMO-KOMIIJIEKCAaX, B COOTBET-
CTBHUHU C KOTOPHIMY €My OBbLJIO IIOKa3aHO OPTe3nuPOBa-
HEe. Ta nHGOPMAIUA B KOMIIJIEKCe C «3a0UHO» pas-
paboTaHHOUN TepBOii 0a30BOII MOEJbI0 (MOJEIbIO
IPUHATHUA PEIIEHU IPU 6bL00pe KpUmMepues OeHKN

Ob6ocHOBaHUE 3a7]a4 OPTE3UPOBAHUA

IIPU IMIaTOJOIUAX CTOIIBI

O6ocHoBaHUe 0a30BOM MOJEJIN I
OIIEHKU KaueCTBa OPTe3UPOBAHUA

OG6ocHOBaHUE CUCTEMbI
HoKasaTesei D30

v

l a. Paspaborka 6a30Boit l

MOJIeJI! IIPoLecca MPUHS-

THS pelIeHUus Npu Bmﬁoge
KpuTepues oneHKU DI

IIaIgrueHTa

6. Pazpaborka 6a30Boii Mogeaun
mpoiecca MpUHATHSA g((e)me}ma npu

TEeKYIIuX rnmapamMeTpoB COCTOAHUA o0beKTa

Mopuduranusa momern

ouenke @
OGocHOBaHUE KPUTEPUEB OIEHKU
mokasaTesei @90 1
A 4
Omnpezenenne | B.IIpuHATHE pellIeHN IO IO- Ompenesenne JOCTYIHBIX II
CUMIITOMO-KOMILJIEKCOB ”| cTpOeHMIO MIIaHa 00CaeTOBAHU T M3MEePUTETbHBIX CPEICTB
TATOJIOTUH Y HaleHTa
. III
I:fernwpauna, onm(dpoBKa 1 00paboTKAa CUTHAIOB OMOMEIUIIMHCKON NHMOpMAIINKT

A
DyHKIUOHAIbHEIE TPEO0PA30BAHUS U OLIPE/IeJICHIE »| Pacaer mogenn u onpenerenne yposmaa ©30

C Y4E€TOM KJIMHUUYECKON CUTyaI[uN

r. [IpuaaTue pemenus mo ouenxe P30

\ 4

B Puc. 6. Anezopumm oyerrku @30 npu namoiozuu Cmonvt

78 I NH®OPMAUNOHHO-YNPABASIIOLLIME CUCTEMbI

#1200



N\ VNPABAEHVIE B MEAVILVHE VI BMOAOTN N\

®90) mosBosAeT CcHOPMUPOBATHL pPaIMOHATLHBIN
mJIaH o0cjeloBaHUSA, UTOOBI He TPATUTh BPEMS Ha
perucTpanuio mapaMeTpoB, KOTOPhIE HE WCIIOJIBL3Y-
IOTCA B 9TUX KPUTEPUIX, UTO BAIKHO AJIA IPeIoTBpa-
IIeHNA YCTAJIOCTHU ITaI[UeHTa, CHUMKeHUA nperida ma-
pPaMeTPOB €ro COCTOSHUSA U IIOBBIIIIEHUS TOUYHOCTU
pesyabTaToB 00CaeIOBaAHNIA.

Jram, Ha KOTOPOM IPUHUMAaeTCcs perrerne o @90,
MOKHO HA3BaTh «OUHBIM», TAK KAaK OH OCHOBAH Ha
TMOJIyYeHU Y OMOMEeIUITMHCKOM NHPOPMAIIUHT O COCTO-
sauuu BTC «mamueHT — opTes» 1 BCerga BHITIOIHAET-
¢4 IJ11 KOHKPETHOT'O TAIIeHTa U B eT0 IPUCYTCTBUN.
Wcnonb30BaHME TIPU 9TOM «3a0UYHO» pa3paboTaHHOMI
BTOpO# 6a30Bo¥ Mojenu (MOAESIU MPUHATUS perrre-
HUA IPU ouerke peayavmamog PI0) mo3BoasgeT 3Ha-
YUTEJHHO COKPATUTh BPeMs Ha OIEHKY TeCTHpye-
MbIX coctosauuit BTC, CHUBUTH YTOMJIAEMOCTD CITe-

ouaJiicTa, IIOBBICUTH TOYHOCTh M aJ€KBaAaTHOCTH
OII€EHKHY Pe3yJIbTaTOB.
HeO6XOI[I/IMOCTB COKpaniaTb IIPOAOJIKUTEJIb-

HOCTBb Ka’KI0I'0 U3 dTUX DTAIOB OIPEeIe/IsIeT I1eJIeco-
00pa3HOCTb WCIIOJIL30BAHUA AJIA STUX IleJiell BO3-
MOKHOCTEH KOMITbIOTePHBIX TEXHOJIOTHIA.

Bosbmmoe 3HaueHMe IJIA DKCIEPTA MMEET TaKiKe
«IIPO3PAYHOCTh» TOI JIOTMKU, KOTOpas 3aJioyKeHa

B HCHOJb3YEeMBIN MeTOJ HPUHSATHUSA peIlleHuit. ITo
MOJKeT ObITH JOCTUTHYTO 6Jiarofaps CO3JaHUIO CIIe-
MUAJU3UPOBAHHOTO IIPOrPaMMHOI0 obecmeueHusd,
TIO3BOJIAIOIEr0 0TOOpaXKaTh MOAEJb Ha SKPaHe MO-
HUTOpa B MH(POPMATUBHOU AJA BU3YaJbHOTO BOC-
npuatud Gopme. C 9T0i 1e1bI0, TPU OOJBIIIOM KO-
JINYEeCTBe aJbTePHATUB B MOJAEJHU, T. €. KOTa UKNCJIO
CcBA3eW Mexkay (pakTopaMu CTOJIb BEJIUKO, UTO JIU-
HUU, OTOOpaKaIoIue CBA3U MEXKIy HUMU, CTAHO-
BATCA HEPA3AMUUMBIMEU (cM. puc. 1), MOKeT OBITH
IPEIJIOKEHO IPEeACTaBJIeHNe MOAEJIU B MaTPUUYHOMN
dopme (puc. 7). KonmpoBanue 3HAUMMOCTU aJbTep-
HATUB I[BETOM eIrie 6oJiee o0JierdaeT BU3yaIbHOE BOC-
MPUATHE MOJEJIN.

PaspaboTkoii crenuajn3upoBaHHOTO IIPOTPaM-
MHOTO obecIlieyeHUsI MOYKHO TaKKe 00eCIeumnTh BO3-
MOXKHOCTD OBICTPOII MOAMMDUKAIIUY MOAEJN SKCIIep-
TOM 3apaHee UJIU HeTIOCPEACTBEHHO B IIPOIECCe OIeH-
Kku ®I0. [lobaBiasa HOBBIE aJIbTEPHATUBHLL U M3Me-
HSA UX MTPUOPUTETHI, OH CMOJKET aJallTuPOBATh MO-
Iesib K KJIMHUYECKOM CHUTyalluu, KoTopas He Oblia
yuTeHa B Hel mpu paspaborke. Takas «THUOKOCTH»
MOJIeJI, BEPOSTHO, MOJIKHA MMeTb OOJIbIIIOe 3Ha-
YyeHUe NJIs BHEAPEHUA TaHHOTO METOoIa B OPTE3UPO-
BaHUMU.

ITpuopureT j-ro morkasaress 10 5 @ §
OTHOIIIEHUIO K i-MYy BapuaHTy = =
noKasaHuil K Hasuadenuo O E § S
)
28 &
O s =
= = o0
IIpuopuTeT £-ro KpUTEPUS 110 é-' c g
OTHOIIIEHUIO K j-MYy IIOKa3aTeJIIo = 2
orneHKH @30
Wd. an Wan, bl Wan, bj Wan, bm
IIpuopurer g-ro cocrosauus BTC
10 k-MY KPUTEPHIO gai | Waim Wi b g, B
m Wal, bl Wal, bj al, bm
. I'no6ansubIe
DI cocToAHU
BTC d,sr W, , 8¢ Wd, s1 D Nl d, bj d, bm TPHOPHUTETDI
mokasareJeit
cl, sr Wci, sq Wcl, sl Wd, cl
\
k, ch, sl Wd, ck
ch, sl Wd, cp Wbl, cp ij, cp Wbm, cp
@ -]
=l
HEox
2k 2
-
© Q=
o N g
== R
~ B
B Puc.7. Modenv npunamus peutenus npu oyerre @30 6 mampuiHoil popme
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3aKJaroueHue

MmuoxecTBO ILJIOX0 (hOpMaIU3yeMbIX MOKasaTe-
Jel, onpeneaseMblX B PA3HBIX IIKAJIaX U3MEPEeHUA
U ABJIAIOININXCA HEPABHLIMH IO 3HAUUMOCTU JJIs
PasHBIX MAIMEeHTOB, OOYCJIOBJIMBAIOT CJIOYKHOCTDH
OIIeHKU Pe3yabTaToB @O0 1 orpaHUUYMBAIOT HPaK-
TUYeCKOe IIPUMeHeHNe WHCTPYMEHTAJIbHBIX MeTO-
OB IIPU JaHHOM BUIe KOHTpoJisg. CrocoOcTBOBATH
PeIIeHnIo 9TOHM MPoOIeMbl MOKET TOAAeP;KKa Ipu-
HATUA PellleHns KaK Ha aTame BbIOOpa KPUTEePUeB
OIleHKU IJs (DOPMHUPOBAHUSA IIJIaHA OmMOMexaHUYe-
CKOr'o 00CJIeIOBAHUA U M3MEPEHUsS IMapaMeTpPOoB CO-
croauus BTC, Tak u Ha sTalle OIeHKHU Pe3yJIbTaTOB
9TUX U3MEPEHUH.

g obecrieyeHUS PEIKUMOB HNOAAEPIKKU IPUHSA-
THUA pelreHud mpu onenke P@I0 1esecoodpasHo mc-
II0JIb30BAaTh MOJIEJIN, pasdpaboTaHHbIE HA OCHOBE aHa-
JU3a MepapXxmuil COOTBETCTBYIOIIUX IIPOIECCOB IPU-
HATUSA PEIeHn.

Mopess mporiecca IPUHATUA PEIIEHUA IPU BhI-
0ope KpuTepueB OIeHKY AO0JIKHA COAep KaTh mepap-
XUYecKue YPOBHU C aJIbTePHATHMBAMU: IMOKA3aHUS

TaKyKe COJlepKaTh YPOBeHb, aJlbTePHATUBAMU KOTO-
poro sABJAIOTCS BapuaHThI cocrosauuii BTC «ma-
IUeHT—O0pPTe3».

IloBrimmenue aderTBHOCTH MeToma obecHeun-
BaeTcA OTOOpasKeHMeM MOJAesed NPUHATUA pele-
HUA B MAaTPUYHON (popMe, aBTOMATH3AI[MEN CBA3aH-
HBIX C UX HCIIOJIb30BAHUEM PacueToB, obecrieueHeM
BO3MOYKHOCTY KOPPEKIIUU MOfeJiell HelIoCPeICTBeH-
HO B mIporiecce o6ciie[oBaHNA MTaIleHTa OJId agarTa-
VY K PaHee HEYUYTEHHON B He!l KIMHUYECKON CUTY-
anuu, 4To TpebyeT IPUBJIEUEHUA KOMIBIOTEPHBIX
TEeXHOJIOTU.
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NAMATKA AN ABTOPOB

IHocmynatuiue 6 pedaxkyuio cmambsu nPoxodsam obs3amevbHoe PeyeH3Uupoearnue.

IIpu HATUYMY TIOJIOKUTEJIHHOM PEIeH3U N CTaThsI PACCMAaTPUBAETCA PeJaKIIMOHHOM KOJIJIeTneli.
IIpuHATaA B MeYaTh CTATHA HAIPABJISAETCA aBTOPY [JIA COTVIACOBAHUS PeJaKTOPCKUX MpaBoK. Io-
cJie COTJIACOBAHUS aBTOD IIPEACTABJISAET B PEIAKIINI0O OKOHUYATEIbHbBIII BADUAHT TEKCTA CTaThU.

IIporeaypsl coryiacoBaHUA TEKCTA CTATHUA MOT'YT OCYIIIECTBIATHCA KaK HEITOCPEACTBEHHO B pe-

JaKIuH, Tak u mo e-mail (80x@mail.ru).

HpI/I OTKJIOHEHMNHU CTAaThU PEeNAaKI A IIPEeACTaBJIAECT aBTOPY MOTHUBHUPOBAHHOE 3aKJIIOUEHUE U pe-
IIeH3nI0, IIpn HeO6XOJII/IMOCTI/I ;[opa6o'ra'r1; CTaThbIO — PEIEeH3UI0. PYKOHI/ICI/I He BO3BpAaIllarTCA.

Peaarcuuﬂ HYPHAJLA HANOMUHAem, 4nmo omeenmcneeHHocmos
3a Oocmoeepﬂocmb U MO4YHOCMb PEKJIAMHBLX MaANniepualos Hecym permamoaameﬂu.
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