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AnHoTaums. PaccmaTpuBaeTCs HOBas MHOro3TanHas TEXHOMOMUSI MHOTOKpUTEpUArnbHOro BbiBopa, KoTopasi BKIKYaeT
CHIDKEHWE Pa3MEPHOCTU MPOCTPaHCTBa, 0GPA30BAHHOTO ANCKPETHBIMM KaYeCTBEHHBIMU NPU3HAKaMK, MOCTPOEHUE MepapXu-
YECKOW CUCTEMbI COCTABHBIX KPUTEPUEB W MHTETPAIIbHOTO MOKa3aTens KauecTBa PELLEHNS, KNacCUUKaLMIO W YNopsiBoueHHe
MHOFOMPU3HAKOBbIX BAPUAHTOB, UCTIOMb3ysi PasHble KOMBUHALIMM HECKOMbKIX METOZOB BEpBarnbHOro aHanusa pelueHui. Tex-
Homorvst 6asnpyeTcst Ha NPeAnouTEHNSX NuLA, MpUHMMatoLLero peluenie (JTMNP), CyLecTBeHHO CoKpaLLaeT Bpemst v TpyAoeM-
KOCTb peLLEHNs 3a71a4 MHOTOKpUTEpHanbHoro BbiGopa, noasonseT JINP MpoBOAUTL COREpKaTenbHbIi aHanm3 MosyYeHHbIX
pesynbTaToB. PaspaboTaHHas TeXHOMOMs Gbina MpUMEHEHa Ha MPAKTUKE A1t OLIEHKY PE3yNbTaTUBHOCTY Hay4HbIX NPOEKTOB,
KOTOpble OLIEHMBANNCH HECKOMBKIMM 3KCTIEPTaMM MO MHOTAM KaYeCTBEHHbIM KPUTEPUSIM.

KnioueBble crioa: MHOrOKpUTEpUanbHbIi BoIGOp, BepbanbHbIi aHanmM3s peLeHmi, CHIDKEHE Pa3MEPHOCTM MPU3HAKOBO-
ro NPOCTPAHCTBA, MePapXUYECKOe arpervpoBaHie NpU3HaKoB, COCTABHOI KPUTEPHIA, UHTErparbHbIi Noka3aTenb, OLeHka

pe3ynbTaTMBHOCTU HAaY4HbIX NPOEKTOB.

BBegeHue

B 3ajgavyax mpuHATHS pelieHui paccMarpuBae-
MbIe BapHaHTHl (OOBEKTHI, CUCTEMBI) OOBITHO Xa-
PaKTepU3yIOTCS MHOTHMH Pa3HOOOPa3HBIMH IIPH-
3HaKaMH: TEXHUYECKHMH, OKCIUTYTaIlliOHHBIMH,
SKOHOMHUYECKHMH, TMOJUTHYECKUMH U HHBIMH. B
TaKOH CHUTyalllu BBHIOOpP JyHYIEro BaphaHTa, YIIO-
psAAOYeHNE WM KIacCH(UKAIWS albTEpPHATHB Ha
OCHOBE TIPEANOYTEHHUH JINIA, TPUHUMAIOIIETO pe-
menne (JI[IP), cranoBHTCS BechMa HETPUBHAIBHOMN
3amadeil. MeToIbl pemeH st 3a/1a4 MHOTOKPUTEPH-
aBHOTO BHIOOpA Pa3IMYarOTCs CIIOCO0aMH TONY-
yeHwusI, 00pabOTKY W MPEACTaBICHUS MHPOPMAIHU
0 cBoiicTBax BapuaHTOB M mnpexanouteHusx JIIIP
[1-5, 7, 8, 11, 12, 16, 19-24, 26-29]. domomnHu-
TeJbHBIE TPYAHOCTH TOSIBIIIOTCSA B CIydae ciabo
CTPYKTYypUPYEMBIX MPOOJIEM, COUYETAIOMINX KOJH-
YeCTBEHHBIE W KAYeCTBEHHBIE 3aBUCHMOCTH, IS

KOTOPBIX TIOCTPOCHHE OOBEKTUBHBIX MOJeNei
MO0 HEBO3MOXHO B MPUHIIMIIE, JTHOO COMPSHKEHO
C CYILLIECTBEHHBIMU CIOXKHOCTSIMU. [Ipumepamu Ta-
KHX 3a/1a4 CIIy’)KaT KOHKYPCHBIH OTOOp HaydHBIX
MIPOEKTOB, OIEHEHHBIX HECKOIBKHMHU JKCIEPTaMHU
[0 MHOTUM KauyeCTBEHHBIM KpUTepusM [6], nuar-
HocThKa 3a0oneBanuii [20], omeHKa KpeIUTOCHO-
cOoOHOCTH BNaJENbIIeB KpeauTHBIX KapT [10, 25],
BBIOOD BEIUMCIHUTENBHOTO KitacTepa [17].

B peanbHBIX cHTyalusx BeIOOpa YHCIIO MPU3HA-
KOB, OIMHMCHIBAIOIIMX CBOMCTBA OOBEKTOB, MOKET
OBITH JOCTaTOYHO BenuKo. [loaTomy Hemocpesict-
BEHHOE CPaBHCHUE, YMOPSJAOUYCHHUE WIIH KIacCU(U-
Kalusi MHOTONPU3HAKOBEIX OOBEKTOB SIBIISCTCS
BEChbMa TPYAOEMKOH MPOIEAYpo, KoTopas TpedyeT
3HAYUTENbHBIX BpeMeHHbIX 3arpar JIIIP u paspa-
0OTKU CIeIMANBHBIX METOJOB ero ompoca. Koraa
CpaBHUBaEeMBIX 00BEKTOB Maiio (3-5), a UX IMpU3Ha-
KM MHOTOYHCIICHHBI (JIECATKH U COTHHU), TaKue 00b-

! PaGora MoJi/Iep kana nporpaMmamu pyHIaMeHTadbHBIX ncciaenoBanuii npesuauyma PAH «MHbopMannoHHbIe, yIpaBIsionme
W MHTEJUICKTyalbHble TexHonornd u cucteMbel» 1 OHUT PAH «UHTemnekTyansapie MHOOPMAIMOHHBIE TEXHOJIOTHH, CHCTEM-
HBIM aHanmm3 u aBromarm3anus», PODU (mpoextsr 11-07-00398, 12-07-00034, 12-07-90800), PTH® (mpoextsr 11-02-00131,

12-02-00525, 12-33-10608).

WCKYCCTBEHHbIA MHTENNEKT U NMPUHATUE PELLEHWNA 4/2012



MHorokpuUTepHanbHblit BEIGOP C yMEHbLLEHNEM Pa3MEPHOCTH NPOCTPaAHCTBA NPU3HAKOB: MHOro3TanHas TexHonorus MAKC

€KTHI, KaK MpPaBWJIO, OKa3bIBAIOTCSA (POpMaNbHO He-
CPAaBHUMBIMH 110 3HAYCHHSM CBOUX aTPHOYTOB.
Kpome Ttoro, mpm pemieHnu 3amad OONBIION paz-
MEpPHOCTH HEpeNKO MPUMEHSIOTCS Pa3IHyHbIE YII-
POIIEHHBIE CTPATETHH, YYUTHIBAIOLIHE TOIBKO YacTh
uMeronIeiics HHPOPMAIH, YTO OTPHULIATETIHHO CKa-
3bIBAETCSI Ha WTOTaX — YHOPAOOYEHHUH OOBEKTOB,
BbIpa0OTKE peIalomuX MpaBHi, MOCTPOSHUH Tpa-
HUIL KJIACCOB PEILIEHUI — U 3aTPYJHSET AAIbHEUIINI
aHaJIN3 MTOJyYeHHBIX Pe3yIbTaToB.

OTH 00CTOSATENBCTBA AUKTYIOT HEOOXOIUMOCTD
co3manus crnocoboB 00paboTkm wH(pOpMaLny,
o0ecreurBaroNNX pelIeHre 3a/1a4 MHOTOKPUTEPH-
albHOTO BBIOOpa B MPOCTpaHCTBax OOJNBIION pas-
MepHocTH. OIUH W3 MOAXOIOB K TMPEOJIOJICHUIO
YKa3aHHBIX TPYJIHOCTEH IpH CpPaBHEHHH MHOTO-
KPUTEPUAIBHBIX 00BEKTOB COCTOUT B COKpAIIEHUHU
pa3sMepHOCTH MPU3HAKOBOTO TIpocTpancTra [1, 2] u
WCIIOJB30BAaHUM  TICUXOJIOTUYECKH  KOPPEKTHBIX
orepanuii momydenus wuHpopmanun ot JIIIP wu
skcriepToB [3, 5]. CroemnuanbHble HCCIEAOBAHUS
MOKa3aJy, YTO YeJIOBEK JOIMyCKaeT MEHbIIE OIIU-
00K, onepupyst ¢ BepOaIbHBIMHU JAaHHBIMH, HEXEITH
C YHMCTIOBBIMH. UenoBeKy Jierde cpaBHHBATh 00b-
eKTBHl TI0 HEOONBIIOMY YHCIy IIOKa3aTeleH, pe-
3yJbTaThl TaKUX CpaBHEHHH Ooyiee HAIEXHBI, MX
MPOIIle aHAIN3UPOBATE.

B pabore mpencraBieHa HOBasg MHOTO3TaITHas
untepaktuBHas texHomorus [TAKC (Ilocnemoa-
TenbHOe  ArperupoBanue Kmaccuduuupyembix
Curyanuif), KoTopasi MpeAHa3HA4YCHA IS CpaBHE-
HUSI, YIOPSIOUEHHS M KIacCU(PHUKAIUU MHOTOIPH-
3HAKOBBIX OOBEKTOB MO HMX CBOMCTBaM. TexHoIo-
THS COYETaeT METOAbl BepOalbHOTO aHajIH3a
pemenuii [5, 11] u mpouexypsl CHUKEHUS pa3Mep-
HOCTH TPU3HAKOBOro mpoctpanctBa [13, 18], ¢
MOMOIIIbIO KOTOPBIX OOJBIIOE YMCIO HCXOIHBIX
XapaKTePUCTUK OOBEKTOB (YHUCIIOBBIX, CHMBOJb-
HBIX WK BepOaJbHBIX) MOCIENOBATEILHO arperu-
pyercs B HEOOJBIIOE YHCIO KPUTEPHEB, UMEIOIINX
HeOOoNbIINe MIKAJIbl Ipafalliid OIEHOK, OTpaskaro-
nux npeanourenus JIIP. [Ikanbsl KpuTepueB KOH-
CTPYUPYIOTCSI C TIOMOIIBIO Pa3HbIX KOMOHMHALW
HECKOJIBKHX METOJ/IOB BEpOATLHOTO aHaju3a pelie-
Huit. CHOpMHPOBAHHBIE KPUTEPUU HCIIOIB3YIOTCS
MIpU peIIeHUN paccMaTpuBaeMoON 3ajaud MHOTO-
KpuTepuanbHoro BbiOopa. Ilpouemypa arperupo-
BaHMS TPU3HAKOB WMEET OJIOUHBIA XapakTep, 3a
CYeT Yero 3HAYUTEIBHO COKpAILIAOTCS TPYI0EM-
KOCTb M BpEMs MOJyUYeHUs] UTOTOBBIX Pe3yJIbTaToB,
MOSIBIIIETCS. BO3MOXKHOCTh HMX COAEPIKAaTEIHHOTO
obbsacuenus. llpemnoxxeHHass TEXHOJIOTHS Oblia

MpUMEHEHa I OLIEHKH pPe3yJbTaTUBHOCTH Hayd-
HBIX TPOEKTOB, MOAJEp)KaHHBIX PoccuiickuM ¢oH-
oM (QyHIaMEHTAIBHBIX HCCeIoBanui [14].

1. MeToAab! peweHua 3agad
MHOroKpuTepuanbHoro Boibopa

3amagya MHOTOKPHTEpHUAILHOTO BBIOOpa B ca-
MOM 00meM Buiue GOPMYITHUPYETCS CIEAYIOIIHM
o0pazoM. 3amaHa COBOKYITHOCTh BapHaHTOB (ajb-
TepHaTHB) A,...,A,, OLICHEHHBIX 110 MHOTUM KpH-
tepusm Ky,..., Ky Kaxnmeii kputepuit K; mmeer
TITKaTy Xi={xil,...,xigi}, i=1,...,m, OUCKpETHBIE YH-
CJIOBBIE WM BepOAIbHBIE TPaalliil KOTOPOH B psi-
Iie caydaeB yrnopsimoueHsl. OCHOBBIBAsCH Ha TIPE-
nmouteHusx JIIIP, TpeOyeTcs: BBIOCIUTD OIUH HITH
HECKOJIFKO JYYIINX BapHaHTOB; YIOPSIOYUTH BCE
BapHAaHTHI, PACHpPENeNINTh HCXOAHYIO COBOKYII-
HOCTh BapHaHTOB IO KiaccaMm (KaTETOPHSIM)
Di,...,Dq. YKkaxkeM OCHOBHBIE METOJOJIOTHYECKUE
MOIXOJBI K PEHICHHUIO ITHX 3aj]ad, KOTOPBIE pa3in-
YJaroTCs 10 CIocodaM u TUIy Toirydaemoii ot JITIP
HH()OPMAITHH.

Brigenenne yqmmx BapuaHTOB MPOBOTUTCS C
MMOMOIIIBIO Pa3HOOOPAa3HBIX METOZOB ONTHMAaIBHO-
ro BBIOOpa, OCHOBAHHBIX Ha TMOWCKE 3KCTpEMyMa
OHOW WJIM MHOTHX (DYHKIIHHA, XapaKTePU3YIONTHX
3 (PEeKTUBHOCTh WM Ka4eCTBO pEIICHUS, Ha3bl-
BaeMBIX (DYHKIUSAMH IIEHHOCTH WM TOJE3HOCTH
[11]. B MeTomax MHOTOKPUTEPHAITEHON ONTHMH3a-
MM W MHOTOMepHOUW Tmone3sHoctn MAUT [4]
00OOIICHHBI KpUTEPUH, WCHOIB3YEMBIH IS
CpPaBHEHHUSI BApUAHTOB M OIPEACTCHHS JIyYIIEero
BapHaHTa, OOBIYHO 3aJaeTcs CBEpTKOl MHOTHX dYa-
CTHBIX YHCIIOBBIX KPHUTEPHEB B BUAE B3BEIICHHOMN
CyMMBI. BMmecTe ¢ TeM mocTpoeHHe 0000IEeHHOM
(YHKIUA TIOJIE3HOCTH MPH OONBIIOM YHCIE JacT-
HBIX KPUTEPHEB COMPSKEHO C 3aMETHBIMHU TPYIO-
3atparamu JIIIP. Ha3znaueHune BECOB MCXOIHBIX
MoKa3aTelniell TaKKe SIBIISIETCS JOCTAaTOYHO Cephes3-
HOH ¥ HEOJHO3HAYHO PemIaeMoii mpooIeMoi.

Jns ynopsimodeHus: 0OBEKTOB B IIETIOM WJIH 110
MHOTHUM KPHUTEPHUSIM YaCTO HCITONB3YIOTCS METOIBI,
OCHOBaHHBIE HA MAPHBIX CPAaBHEHHUSIX OOBEKTOB.
[lomHoe ymopsimodeHue 0ObEKTOB MOIyJIaeTcs, ec-
T CpaBHHUMBI BCE€ TMapbl BAPHAHTOB U TPAH3UTHB-
Hbl nipeanoutenust enunctBeHnoro JIIP. Eciau nHe-
KOTOpBIE M3 BaPHAHTOB OKAXKYTCSI HECPABHUMBIMH,
TO yTopsitoueHue Oyaer yacTHuHbIM. Ecim ke Bce
BapHaHTHl HECPABHHUMEI, TO YMOPSIOYNUTH MX HE
ynaérca. B MeTolax aHaIUMTHYECKOW HepapXuu
[11, 19] BapmaHTBl paHXUPYIOTCS O TIOKA3aTEIIO
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WX TIPUOPUTETHOCTH, KOTOPBIN MOCIEI0BATEIHHO
BBIUMCIISIETCS ITyTeM IOMAapHOTO CPaBHEHMS BapHu-
aHTOB, KPUTEPHEB MX OLEHKH M YYaCTHHUKOB IO
OTHOIIICHHUIO K TJI00aJIbHOM IIeIM pelraeMoi 3aaa-
yr. OIHAKO METOABl AHAINTHYECKON HepapXuu
BeChMa YyBCTBUTENBHBI K KOHTEKCTY BbIOOpa: J0-
OaByieHHEe WM MCKIIOYEHHE BapHaHTOB MOXKET CY-
IIECTBEHHO M3MEHUTH UTOTOBOE YTIOPSIOUEHHE.

[Ipsimast copTupoBKa OOBEKTOB IO 3aJaHHBIM
KJlaccaM — OJIMH W3 HamboJsee MOMyJISPHBIX METO-
JIOB KJIacCH(UKAIK BCIEICTBHE MPOCTOTHI MpH-
MeHeHus. Kaxkaplii 0ObEKT, OLEHEHHBIH 10 €UH-
CTBEHHOMY YHCJIOBOMY KPHUTEpHIO, HEMEIJICHHO
MoTagaeT B OJMH M3 YKa3aHHBIX KilaccoB. BecbMma
pacripocTpaHeHbl METOJIbl, OCHOBaHHBIE Ha B3Be-
IIEHHOHM CBEpTKE KPUTEPHUEB, HAIPUMEpP, METOMIbI
MHOTOMEpHO# moiie3Hocty [4, 11]. B uaTepakTHB-
HOU mpouenype kinaccupukanuu [24] npeanodure-
HUs equHcTBeHHOTO JIITP onumceIiBaroTCs MUHENHOMN
(YHKIMEH TIOIe3HOCTH, SBIISIONICHCS B3BEILICHHOM
CyMMOI MHOTHX CKaJIIpHBIX KpuTepues. [lopsiako-
Bas COPTHPOBKA MHOTONPHU3HAKOBBIX OOBEKTOB B
Metoge TOMASO [26] npoBoauTCS TTO BBIYUCIISIC-
MBIM 3HaueHusM uHTerpaia Illoke, KkoTopslii arpe-
THPYeT ceMeHCTBa TUCKPUMHHAHTHBIX (DYyHKIIUIA.

[Ipu onieHKe OOBEKTOB MO YHCIOBBIM KPUTEPUIM
Y Ha3HAuYEHHH BECOB KPUTEPHUEB MOTYT BO3SHUKHYTh
pasnu4aHble MpobieMsl. Tak, T0Ka3aHO, YTO MCIIONb-
30BaHME B3BEIIEHHON CyMMBbI KPHUTEPHUAIBHBIX OIle-
HOK KOPPEKTHO TOJIBKO B TOM Clly4ae, KOTJa KpuTe-
pHUH MOTIAPHO HE 3aBUCHMBI IO MpEAnouTeHuio [4].
Bwmecre ¢ tem HasHauenue JIIIP BecoB xpurepues
ABJISETCS CyOBEKTHBHONH W HE HMMEIOIEH CTPOTHX
000CHOBaHUIA MPOLIEAYPOH, a MOCTPOCHUE (PyHKIUH
MOJIE3HOCTH TIPH OOJBIIOM YHCIE KPHUTEPUEB CO-
npspkeHo ¢ OonpmuMu  Tpymo3arpaTamu  JIIIP.
[IpuMeHeHHe METOJOB, WCIIOJB3YIOIIMX B3BEICH-
HYIO CBEPTKY KPUTEpHUEB, AJIS PELICHUS 3a7a4 MHO-
TOKPUTEPHATIFHOTO BBIOOPA HE MO3BOJISET JaTh 00b-
SCHEHHS TIONYYEHHBIM pe3yJbTaTaM, ITOCKOJIbKY
HEBO3MOKHO BOCCTAaHOBHUTH HCXOJHBIE JaHHBIE TIO
arperupoBaHHBIM ToKazarensM. llokazaHo Takxe,
YTO METOJBl MHOTOMEPHOI TOJIE3HOCTH YYyBCTBH-
TEJBHEI K OIMOKaM u3Mepenutii [7, 16].

B cemeiictBe MeromoB ELECTRE 00BeKTHI
OIIEHMBAIOTCSA TI0 MHOTHM KpPUTEPUSAM, UMEIOIIUM
OayuTbHBIE IIKANBI U pa3Hble Beca, KOTOpHIE 3a/1a-
torcs JIIP [27-29]. DyHKIUS MOJNE3HOCTH HE
CTPOUTCS, a 0OBEKTHl CPABHUBAIOTCS TOMAPHO IO
TaKk Ha3blBAEMOMY OTHOILIEHHIO OTrpaHUYEHHOU
npeamnouTuTenpHocTy (outranking relation), KoTo-
poe ompezenseTcs CeluanbHbIMA UHIEKCAaMH CO-

rnacus (KOHKOpIaHca) W Hecorjiacus (IUCKOpaaH-
ca). 3HAueHWS OTUX WHACKCOB BBIUUCISIOTCS B
Mpollecce pemeHusd 3aaydl U HCTONB3YIOTCA Ui
YHOPAIOYEHUSI OOBEKTOB M TIOCTPOEHUS TPaHMIL
KJIaCcCOB.

Krnaccupukanust MHOTOKpUTEpHAIBHBIX allbTep-
HATUB C MPUMECHEHHEM OTpyOIICHHBIX MHOXECTB U3-
nmoxkeHa B pabotax [21, 22]. Ilpeamourenus JIITP
BBIp@XAlOTCd C TOMOIIBI0 HAOOPOB pELIAIONINX
MIpaBWJI, KOTOPBIE C Pa3HOW CTENEHBIO OIpeesieH-
HOCTH OTHOCAT aJIbTEPHATHBHI B 3a/laHHBIE KJIACCHI.
Merton onepupyer ¢ A0CTaTOYHO OOJBIIINM YUCIOM
pELIAOINX TPAaBUIT KIIACCU(DUKAINHI, TPYAHBIM IS
HenocpencTBeHHoro ananm3a JIIIP, u Ttpebyer
MIpeABapUTENbHON HACTPONKH (0OydeHHs) Ha cre-
IIMAJIbHO BBIIENIEHHBIX MACCHBAX JAHHBIX.

B Meronmomornu BepOanbHOTO aHaiHM3a pelle-
HUM, KOTOPBI OPUEHTHPOBAH Ha CIAab0 CTPYKTY-
pupyembie po0eMbl BBIOOpa, CBOMCTBA paccMmart-
pUBaeMbIX BapHaHTOB M  KJAacCchl peUIeHUH
OTHCHIBAIOTCS C TIOMOIIBIO KaYECTBEHHBIX KpHTE-
pHUeB, UMEIONIUX CIOBECHBIE (DOPMYIHPOBKH Tpa-
Jlallii Ha mKamax oneHok [5, 11, 20]. YucneHHsie
K03(pPUIIMEHTHI BAXKHOCTH KPUTEPUEB U IICHHOCTH
BapHAHTOB HE PACCUUTHIBAIOTCS U HE MPUMEHSIOT-
cs, a BepOasbHbIE OLIEHKH NMPU3HAKOB HE Mpeodpa-
3yIOTCSl B KaKne-TMO0 YMCIIOBbIE MoKa3aTenu. Tem
CaMBbIM, HUCIIOJIB3YS TOJBKO KauyeCTBEHHbIE U3MeEpe-
HUS, HA MHOXXECTBE KOPTEXeil MHOTOKpUTEepHAIIb-
HBIX OILIEHOK 33JIal0TCsI OTHOILIEHHS TIPEBOCXO/ICTBA
M SKBHUBAJICHTHOCTH BAapHUAHTOB pEIEHHUs, C TO-
MOIIBI0 KOTOPBIX OCYIIECTBISIETCS UX MOPAIKOBAs
KiaccuuKanus, 4YacTHYHOE YIOPAJOYCHHE WU
BbIJIEJICHUE JIYYIIIETO BapHUaHTA.

Jist ynopsaoueHuss BapHaHTOB B CEMEHCTBE
MeronoB 3AIIPOC wucmonb3yercs CHelUaIbHAS
TaKk Ha3bIBaeMasi elMHas MOPSAIAKOBas IKajga, KO-
TOpas KOHCTPYHPYyeTCs U3 KOMOMHAIUK OIIEHOK Ha
mkanax  kputepueB.  Metogsr  OPKIIACC,
CTEIIKJIACC, HMKJI mo3BOMISIOT CTPOUTH TOJ-
HYIO ¥ HEMIPOTHBOPEUMBYIO KIIacCH(PUKAIIMIO MHO-
TOKpUTEpHAIbHBIX alnbTepHATUB. B Meromax Bep-
OampHOTO  aHaNM3a  PELICHHH  MPOBOAUTCS
MpoBepKa corjiacoBaHHOCTH cyxaeHuir JIIIP u
YCTPaHEHME BBIBIEHHBIX IpoTtuBopeunid. JIIIP
aKTUBHO y4YacTBYET B IOCTAHOBKE, aHAJU3€ U pe-
IICHUU CTOSIIEH MPoOIeMBbl, MOXKET Pa3sHOCTOPOH-
HE M JIOCTATOYHO TOAPOOHO BHIpaXKaTh M KOPPEK-
THPOBaTh CBOM NPEANOYTEHHUS B XOJAE PEIICHHUS
3a7laudl, a TaKXKe MOoIy4aTh OOBICHEHHE TIPOMEXKY-
TOYHBIX M UTOTOBBIX pe3ynbTaToB. B 1emom
BepOaJIbHBIE METONBI 00Jiee «IPO3pPadHbB), MaJo
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YyBCTBUTENIbHBI K OIIMOKaM M MEHEee TPYJOEMKH
JUTSL YeJloBeKa.

B 3agauax rpynmnoBoro MHOTOKPUTEPHUATBHOTO
BbIOOpa npu Hanuuuu Heckonbkux JIIIP Bo3HuKaer
npobiemMa arperupoBaHusl HHIUBHIYAINBHBIX TPE-
noutennii JIIIP, koTopsle MOTryT OBITH HeEcCOBMa-
JAIOMIMMUA U TIPOTUBOPEYUBBIMU. UTOOBI MOCTpO-
UTh O000OIICHHYIO pPaH)XUPOBKY, HCXOIs W3
WHAMBUIYATbHBIX PAHXHPOBOK IO OTAEIHHBIM
KpUTEpHsM, NOIaydeHHbIX OoT MHorux JIIIP, wuc-
MOJIB3YIOT TPOIETypbl TOJIOCOBAaHUS, HANpHUMep,
npasuio bopaa, ninn menunany Kemenn [11]. Ilpu
HAJIMYUU MHOTHUX KPHUTEPUEB W/MIM HECKOIBKUX
JITIP pesynpTHpyIOIEe YIOPSIOUYCHHE OOBEKTOB,
Hampumep, B meroge TOPSIS [11, 23] crpoutcs Ha
OCHOBE TMApHBIX CPAaBHEHUI BEKTOPOB OIEHOK,
MpeaCTaBIAIONMX 00bekThl. [lpu  yBemudeHuu
yrcna o0bekToB, Kputepues u JIIIP pesko Bo3pac-
TaeT ¥ YUCIO BO3MOXHBIX COINOCTaBieHUU. B Ta-
KHX CIydasx IOJlyueHHEe HTOTOBOIO pe3yjbTara
CYIIECTBEHHO 3aTpyIHSIETCS M3-32 BOZMOXKHBIX He-
TOYHOCTEH U NpOTUBOpeunii B cyxaenusx JIIIP.

MeTtoasl TpPyNIOBOTO BEepOAJLHOTO aHaIHM3a
pemenuit APAMUC (ArperupoBanue u Pamxupo-
BaHHE AJIBTEpPHATUB OTHOCHUTENbHO MHOTONpHU-
3HaKkoBbIX Maeanpupix Curyammii) [11] 1 MACKA
(MuoroAcnektHast CornacoBannass Knaccuguxka-
nust AnprepHatuB) [12], ocHOBaHHBIE Ha TEOPUHU
MYJIBTHMHOXECTB [9], TO3BOJIIIOT peIIaTh 3aJaqu
TPYIIIOBOTO  YIOPSJOYCHUS M KIacCH(PHKALUH
MHOTOTIPHU3HAKOBBIX OOBEKTOB, YUMTHIBAs MPOTHU-
BOPEUMBYIO HH(POPMALIHUIO.

HezaBucumo ot criocoba nomydenus nHbopma-
uuu ot JIIIP u3BECTHbIE HOPMATHUBHBIE METOBI
MIPUHATUS PELICHUH HEyAOBIETBOPUTENBHO pado-
TaloT B OOJIBIIOM MPU3HAKOBOM MpOCTpaHcTBe. M3
HanboJiee 4acTO BCTPEUAIOIIUXCS MPOOJIeM OTMe-
THM, B YaCTHOCTH, CJICYIOIIHE:

- 6onbmve Tpyno3arpatsl JIIIP (Hanpumep, mpu
MOCTPOCHUU (PYHKIUH MOJIE3HOCTH, BBISIBICHUH
BECOB KpPHUTEPHUEB, MOMAPHOM CpPABHEHHM albTep-
HaTHB);

- TPYAHOCTh OOBSICHEHHUS TIOJTYYEHHBIX Pe3yJiIb-
TaToB (HAmpUMeEp, IPU CBEPTKE KPUTEPUEB HEIb3S
BOCCTaHOBHUTh MCXOJHBIE IaHHBIE IO arperupo-
BaHHBIM MOKA3aTeNsIM);

- HEOOOCHOBAHHOCTH IPOIENyp TepeBojia Bep-
OabHBIX U3MEPEHU B YHCIIOBBIE OLIEHKH;

- POCT YKCJIa HECPAaBHUMBIX BapHUaHTOB (HEMOJ-
HOTa OTHOUICHW) U MOSBJICHNE IUKIJIOB albTepHa-
TUB (HapyILlIEHHE TPAH3UTUBHOCTH).

UTO0OBI MTPEOI0NIETh OTMEUEHHBIC HEJIOCTATKH U
YIIPOCTUTH MPOIEIYPHl CPaBHEHUS MHOTOIpPHU3HA-
KOBBIX OOBEKTOB IO HMX CBOHCTBAM, HEOOXOIUM
COOTBETCTBYIOIIUNA HHCTPYMEHTapHi, KOTOPBIi
MO3BOJISIET arperupoBaTh OOJBIIOE YHUCIO Xapak-
TEPUCTUK B HEOONBIIOE YUCIO KPUTEPHEB, NMEIO-
X HeOONbIINe MIKAIBI Tpajalfii OIeHOK, OTpa-
JKaIoIIUX MPEANOYTEHUS JITIP. Nznoxum
OCHOBHBIE W€ HOBOTO METOJ0JIOTHUYECKOIrO IMOJI-
X0Jla K peLIeHHIO 3a7ad MHOTOKPUTEPHUATBHOTO
BbIOOpA, KOTOPBIH OOBEIMHSET METONbl BepOalb-
HOTO aHaJW3a PEIICHUH, MPOLETYypPhl CHIDKCHHS
pa3MepHOCTH MPU3HAKOBOTO MPOCTPAHCTBA U arpe-
TUPOBAHUS KPUTCPHUEB.

2. MHOroaTanHbIi MHOFOKpMTEPUanbHbIN
BblOOD

Jna pemenus 3agad  MHOTOKPUTEPUATBHOTO
BbIOOpa pa3pa0oTaHa MHOTOATANHAsE TEXHOJIOTHS
ITAKC (ITocnenoBarensHoe ArperupoBanue Kmac-
cupuuupyembix CocTOSIHUI), B KOTOPOH HCIIOJb-
3yeTcsl MOCIEeNOBaTeIbHOE YMEHBIIEHUE pa3Mep-
HOCTH TPU3HAKOBOTO MPOCTPAHCTBA MPHU MOMOIIU
HECKOJIBKHX pAa3IMYHBIX METOJOB BEpOaJILHOTO
aHaJIM3a pelIeHui u/unm ux coueranwid. [Ipouemy-
pa peuieHus 3aJa4d MHOTOKPUTEPHUATBHOTO BBIOO-
pa ¢ npumenenueM texHoaoruu [TAKC Bxmrouaer
TpH 3Tamna.

Ha mepBoM 3Tame, OoCHOBBIBasCb Ha INpPEAINOU-
TeHusax JIIIP, mpoBoauTCs CHUKEHUE Pa3sMEPHOCTH
MIPU3HAKOBOTO IMPOCTPAHCTBA IIyTEM MOCTPOEHUS
MepapXUYecKOW CUCTEMBI COCTaBHBIX KpPUTEPHEB.
CoctaBHBIM KpuTepueMm OyleM HasblBaTh HHTeE-
TpaJbHBIN MOKa3aTelb, KOTOPBIH XapaKTepu3yeT
BbIOpanHoe JIIIP cBolcTBO BapuaHTOB, arperu-
pyrollee UCXOAHbIE XapakTepucTuku. Kaxnaas rpa-
JAys IIKaJlbl COCTaBHOTO KpUTEpHs SBJSAETCA
KOMOMHaLueH rpagannii OLEeHOK MCXOAHBIX TOKa-
3areneid. CucreMa KpUTEpPHEB CTPOMUTCA C ITOMO-
mpto Metona MCKPA (Mepapxuueckas CBeprka
KPurepues u Atpudyros) [18].

Ha BTOpoMm 3tamne, ucnomnb3ys pa3auuHbIE METO-
Ibl BepOaNbHOTO aHaIM3a peleHui 5], mocnenosa-
TENBbHO (POPMHUPYIOTCS IIKaJbl BCEX COCTaBHBIX
KkputepreB. lIlocTpoeHue MIKanbl KaXKIOro COCTaB-
HOTO KpHUTEpUs paccMaTpuBaeTcsl Kak 3ajaua
MOPAKOBOU Kiaccu(uKamuy, e B Ka4yecTBe Kiac-
cupUIMPYyeMBbIX 00BEKTOB BBICTYNAIOT KOMOWHALIUH
Tpafalliii OLEHOK MCXOMHBIX IMOKa3aTeneH, a Kiac-
caMM SBISIOTCA Tpafjallid OLEHOK COCTABHOTO
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Kputepus. TeMm caMbIM Kakaas KOMOMHAIMA Tpaja-
WA OIEHOK OyIeT COOTBETCTBOBATH HEKOTOPOM
rpajalyy OLICHOK Ha IIKaJleé KOMIUIEKCHOTO KpHTe-
pust [13]. Ha TpeTbeM 3Tame BBHINOIHSAETCS OKOHYA-
TEIBHOE PEIICHHE pacCMaTPUBAEMON 3a7adu BBIOO-
pa B TOIYYEHHOM IIPOCTPAHCTBE COCTaBHBIX
KpHUTEpHEB MEHBILE pa3sMEPHOCTH C IOMOIIBIO TO-
T'O WJIM MHOTO METOIa PUHSTHS PeIIeHHH.

PaccMoTpiM 0COOEHHOCTH IPUMEHEHUS TEXHO-
norun [TAKC. ArperupoBanue mHpH3HaKOB 0a3u-
pyerca Ha npegnourenusx JIIIP. IlepBoHavyanbHO
npu yuactuu JIITP dpopmupyeTcs Habop MCXOTHBIX
XapaKTEepPUCTHUK paccMaTpUBAaEMbIX BapHaHTOB. B
3aBHCHMOCTH OT CIIeHU(UKU 33aJa4d 3TH XapakTe-
PUCTHUKH MOTYT OBITh JHOO 3a/aHbl 3apaHee, MO0
chopMUpOBaHbI B TIpoIlecce aHannu3a MpoOIeMbl ¢
MIOMOIIBI0 AHAINTUKA-KOHCYJIBTAHTA MJIM DKCIEp-
Ta. J[1s KakJ10ro UCXOIHOTO MOKA3aTeNsl CTPOUTCS
IIKajia, KOTopas MOXeT UMETh YHCIIOBBIE (TO4eu-
Hble, MHTEPBAJbHbIE) WM BepOanbHbIE T'pajalliu
oneHok. [Ilkanel MCXOIHBIX IOKAa3aTejaed MOTryT
COBMaJaTh ¢ OOBIYHO HCIOJB3yeMBIMH Ha MPAKTH-
Ke, 1100 KOHCTPYHPOBAThCA CHEIMAIBHO.

Jna 3amad BeIOOpa HAWIY4IEro BapHaHTa U
pamXHMpOBaHUS BapHAaHTOB IieJecoo0pa3HO pac-
CMaTpUBaTh TOJBKO T€ TpaJlallii OLEHOK HCXOJ-
HBIX TIOKa3aTeJieil, KOTOphle BCTPEUAIOTCS B OIHU-
CaHMM MMeEIoIMXCca BapuaHTOB A,...,A,. Takum
CrocoboM MOXKHO TIPEBapUTENIEHO COKPATUTh
Pa3MEpPHOCTh UCXOJHOTO IIPU3HAKOBOI'O NMPOCTPAH-
ctBa. Eciin n3HauanbHO HE 3aJaH Ha0Op pealbHBIX
albTepHATUB, HEOOXOIMMO paccMaTpuBaTh MHO-
JKECTBO BCEX BO3MOXKHBIX KOPTEXKEW OIEHOK B
MPU3HAKOBOM MPOCTPAHCTBE, OOpa30BaHHOM Jie-
KapTOBBIM TPOM3BEACHUEM Tpajlalliii OIEHOK Ha
HIKaJIaX KPUTEPUEB.

Jlanee, OCHOBBIBAasACh Ha OMbBITE M WHTYHULIUU
JITIP, cTpouTcst nepapXxuyeckas CUCTEMa KPUTEPU-
eB. JIIIP mo cBoeMy YyCMOTPEHHUIO ONIPEIEISIET
YHCJIO, COCTAB U COJEPKAHUE KPUTEPUEB KaXKIOTO
YpOBHS uepapxuu. B kauecTBe KpHUTEpHs MOXKHO
BBIOpaTh OJIMH W3 MCXOJHBIX MOKa3aTesiel Win He-
CKOJIBKO HCXOJHBIX XapaKTEepPUCTUK, OOBEIUHEH-
HbIX B cocTtaBHOM Kputepui. JIIIP ycranaBnusaer,
KaKHe UCXOJHBIE TIOKa3aTelIn OyIyT CUMTAThCS ca-
MOCTOSITEIIbHBIMHI KPHTEPUSAMH, a Kakue OyayT oT-
HECeHbl K TOMY WJIH HMHOMY COCTaBHOMY KpHTe-
puto. Ilpouenypa arperupoBaHusl MOKazaTeseu
HOCHUT TIOCJIENOBATEIbHBIM XapakTep, T.e. IOJy-
YeHHbIe TPYIIBl KpUTEpUEB OOBEIUHSIOTCS TIO-
OuYepeHO B HOBBIE TPYMIbI CIEAYIOIIETO YPOBHS
HepapXyu U Tak Jajiee BIUIOTHh 10 €IWHCTBEHHOTO

MHTETPAJIbHOTO KPUTEPUS CaMOT0 BEPXHETO YPOB-
HS, €CJIH 3TO HEOOXOIUMO.

B mpakTHueckux 3amadax MHOTOKPHTEPHAIBHO-
TO BBIOOpa HepapXuuecKasi CHCTEMa KPUTEPUEB MO-
JKeT OBITh W3BECTHA TIOJHOCTBIO (Hampumep, opra-
HU3AIMOHHAS CTPYKTypa MpPeanpHsTHs), W3BECTHA
YaCTHUYHO (HampHuMep, TOJBKO TEXHWYECKUE Xapak-
TEPUCTHKU YCTPOWCTBA) M HEM3BECTHA BOOOIIIE, T.€.
uepapxuio Tpebyercss pa3paboTars «c HyIs» (Ha-
MprUMep, XapaKTepPUCTUKK HAayYHBIX HCCIEIOBAHUN
wnn  pe3ynbratoB). llpm mocTpoeHHMH cHCTEMBI
KpHUTEpHEB B TIEPBOM Cllyuyae OCHOBHOE BHHMAaHHE
HY’KHO YJETUTh pa3paboTKe IIKajd COCTAaBHBIX KpH-
TepreB. OCOOCHHOCTBIO Pa3pabOTKU CHCTEMBI KpH-
TEpUEB BO BTOPOM U B TPETHEM CIIydasiX SBISETCS
BO3MOXKHOCTH  c(hopMHpOBaTh pa3Hble HAOOPHI
COCTaBHBIX KPHUTEPUEB PA3TUYHBIMU CIOCOO0aMHU
(HanpuMmep, MociIeoBaTeIbHO 00BETUHSA KPUTEPUU
MONapHO WM (GOPMHUPYSI TPYIIIBI KPUTEPUEB HUCXO-
Il U3 UX HEKOTOPOH CMBICIOBOM OOIIHOCTH). DTO
no3BoJisieT JIIIP cpaBHUTH MOITy4YEHHBIE PE3YJIBTATHI
JUISL Pa3HBIX HA0OPOB COCTaBHBIX KPHTEPHEB, CHOp-
MHUPOBAHHBIX C TIOMOIIBIO PAa3NIUYHBIX TOIXOJOB,
C IENbI0 OLEHKH KadecTBa PEUICHUS HCXOIHOU
MPOOIEMBIL.

JITIP ompenensieT Takke CMBICIOBOE COIEPXKa-
HUE KpUTEpHEB U Ipafaluii mKan oneHok. Kpure-
pPUHM JOJDKHBI UMETHh TaKWe IIKANbl OIEHOK, KOTO-
pele, C OIHOM CTOpOHBI, OYIyT OTpaxarb
arperupoBaHHbIE CBOWCTBAa OOBEKTOB, a C APYroi
cTopoHbl, OyayT noHsaTHHL JITIP npu oxoHYaTeNb-
HOM YTIOPSIOYEHUH WIH KiIacCU(UKAUU OOBEK-
TOB. PekoMeHyeTCst CTPOUTD Kbl KPUTEPHUEB C
HeOONBINM (3-5) YuCIOM BepOATBHBIX TPaJallHii.
YroObl yMEHBIIUTH BIHSHUE OCOOECHHOCTEH pas-
JIUYHBIX METOJIOB, C TMOMOINBIO KOTOPBIX KOHCT-
PYMPYIOTCS LIKANbl COCTaBHBIX KpUTEpUEB, Mpea-
JaraeTcs Ha pasHbIX dTamax TexHojoruu [TAKC
MPUMEHSATh HECKOJBKO Pa3IMYHBIX METOJIOB W/HITH
ux coueTaHus. lcmonp3oBaHHE MHOTHX pa3HBIX
Croco00B MOCTPOEHUS IIKAJ COCTaBHBIX KPUTEPHU-
€B M MHTETpaJIbHOrO TOKa3aTess MpeBpallaeT uc-
XOJHYIO 33/1a4y BBIOOpa B 3a7ady KOJUIEKTHMBHOTO
BbIOOpa, B KOTOPOH BapHUaHTBl MPEICTABISIOTCS
HECKOJIBKMUMHU OOBEKTaMHM, 3aJaHHBIMH MHOTUMHU
HEYHCJIOBBIMH Npu3Hakamu. lloaTomy cremyer ee
pemaTrs ¢ MOMOIIbI0 METOJIOB TPYMIIOBOTO Bep-
OasbHOTO aHANIN3a PEeIIeHHUH.

Tak, HanpuMmep, TPyNIIOBasi COPTUPOBKA MHOTO-
MPU3HAKOBBIX OOBEKTOB MOXKET CTPOUTHCS METO-
oM APAMUC (ArperupoBanue u PamxupoBanue
AnbpTepHaTHB OKOJO MHoronpusHakoBeix Wme-
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anpHbIX Curyammid) [11], KoTopblii mo3BosIAET
pamXHUpOBaTh OOBEKTHI, OMMCAHHBIE MHOTHMH IIO-
BTOPSIOIIUMHUCS KOJTMYSCTBEHHBIMH W/HITU KayecT-
BeHHBIMU aTpuOyTamu Ki,...,Kn, 6e3 moctpoeHus
WHIUBUIYaIbHBIX DPAaHXXUPOBOK 00BEKTOB. MHO-
rONpHU3HAKOBEIE 00BEKTH A,...,A;, paccmarpuba-
IOTCS KaK TOYKH METPHUECKOTO TPOCTPAHCTBA
MYJIBTUMHOXECTB C HEKOTOPOH MeTpHKoii [9], ko-
TOpbIE CPAaBHUBAIOTCA U YIOPSAAOUUBAIOTCS IO TO-
Ka3aTelto0 OTHOCUTENBHOM ONHM30CTH K HaWITydYllle-
My (uzeanbHOMY) 00BeKTy A[ WM HauXyIIIeMy
(anTHMAEaTbHOMY) A B 3TOM mpocTpaHcTBe. Hau-
JIYYIINA ¥ HauXyAIMd OOBEKTHI (KOTOphle MOTYT

OBITh U THIIOTETUYCCKUMH) UMEIOT COOTBETCTBEHHO
caMble BBICOKME M CaMble HHU3KHE OIIEHKH II0 BCEM
KputepusiM. Bce OOBEKTHI yMOPSIOYMBAIOTCS IO
OM30CTH K HAWITydIIeMy OoOBeKTy Ay, IO yIaleHHO-
CTH OT HauXy[uiero o0beKTa A WM MO 3HAYCHUIO
MOKa3aTesst OTHOCUTENBHON ONM30CTH K HaMTydIle-
My 00beKTy |(Aq)=d(A,A)/[dA,A)FTAALAY)], Tre
d(A,A) paccTosHEE 0 HamIydmero oobekra A, u
d(A_Ag) paccTosHIE 10 HAUXyIIIero oobekTa A .

brok-cxema perieHusi 3agaud MHOTOKPUTEPH-
aTbHOTO BBIOOpa € TOCIIEA0BATEIbHBIM CHUKECHU-
€M Ppa3MEepHOCTH TPU3HAKOBOTO TPOCTPAHCTBA
COCTOWT U3 cienyromux maros (Puc. 1).

Bei6op Tuna 3amaun T

T, - BeIOpaTh HaWTyyIIMH
BapHUaHT;

| [T, - ynopsnouunts

I

DopMHupoBaHHE MHOXKECTBA
BapHaHTOB

A

v

DopMHPOBaHUE MHOXKECTBA
HCXOJHBIX MOKa3aTeaei
Ki,...K

JERTLA

!

dopmupoBaHHe
TOPSAKOBBIX KA
— 1 =
X={x,...x%}, i=1,...m
HUCXOJHBIX IOKazaTenen

v

DopMHUPOBAaHUE MHOKECTBA
COCTaBHBIX KPUTEPHEB

L.l
W3menuts dopmupoBaHue
rpajaIyy IKaibl 1 MOPSIKOBBIX MIKAIT
a .
COCTAaBHOTO Yj={yj1,...,yjhl}, j=1,...,n
KpuTepHs? COCTaBHBIX KPUTEPHEB
Y Beri6op criocoba W
Jla—» TIOCTPOCHHUS ILIKAT

COCTaBHBIX KPUTEPHEB

V3meHuTs criocod
arperuposanus W ?
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Puc. 1. biok-cxema muorosranHoii texnoaoruu ITAKC

BapUaHTHI;
T, - pasnenuTh BapuaHThl
Ha YHOPSJOYCHHBIE IPYIIIbL.

W, - crpatudukanus Koprexei;

W, - MHOTOKpHTEpHATbHAS
MOPSIIKOBAst Kilaccu(UKaIys;

W, - paH)KupoBaHue.
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IIar 1. Beiopate Tum 3agauu 1. Bo3MOXKHBI
CIEAYIONINE 3a/1a4un: 1| — BBIOpATh JIy4IIHi Bapu-
aHT; T, — yHOPSAOUUTh BapUaHTHI; T3 — pa3aesnTh
BapUaHTHI HA YIOPSIIOYSHHBIE TPYIIIIHI.

llIar 2. ChopmupoBaTh MHOKECTBO BapUAHTOB
Ai,..., Ay, P=2 penienns 3anaun T.

[Iar 3. ChopmupoBaTh MHOXKECTBO HMCXOTHBIX
nokaszateneit (mpusHakoB) Kj,...,Km, m>2.

[ar 4. CdopMupoBaTh MHOPSIAKOBEIE IIKAIBI
Xi={xil,...,xigi}, i=1,...,M UCXOOHBIX ITOKa3aTeel B
3aBUCHMOCTH OT THIIA 3a7a4H .

[ar 5. ChopmupoBaTh MHOKECTBO COCTABHBIX
kputepues L,...,Ln, N<M, T.e. HHTETpaIbHBIX TOKa-
3arenei, onpenenstomux BeiOpanHoe JIIIP cBoii-
CTBO BAapHaHTOB, KOTOPBIE arperupyroT UCXOIHbIE
xapakrepuctuku Kj,...,Kn,

[ar 6. CdhopMupoBaTh MHOPSIAKOBEIE IIKAIBI
Yj={)/jl,...,)/jhj}, j=1,...,n COCTaBHBIX KpPHUTCPHEB.
Kaxnas rpaganusi MIKaubl COCTAaBHOIO KpPUTEPHS
ABJISIETCS KOMOMHALMEH Tpafaluil OLEeHOK UCXOM-
HBIX [TOKa3aTeneH.

[ar 7. Beibpars crioco6 W noctpoeHust mkai
COCTaBHBIX KPUTEPHUEB (arperupoBaHUsl IMOKa3arte-
neit). Bo3moxkHBI crnenyromue crmocoosr: W, —
crpatudukanus koprexeid; W, — MHOrokpurepu-
anpHasl TOPSAKOBas Kiaccu(uKays KOpTEkKel;
W; — pamKupoBaHue KOPTEXEH.

[Tar 8. I[TocTpouTh MIKaNbl COCTaBHBIX KPUTE-
pHEB BCEX HEpPapXMUYECKHX YPOBHEH, BKIIOYas
BEPXHHUH YPOBEHb, HCIIONb3YsI HECKONBKO Pa3HBIX
METO/IOB arperupoBaHUs MOKas3aTenel W/Hiu KoM-
OWHAIIUI METOIIOB.

[ar 9. Pemmts 3amaqy T (110 MHOTHM KpHTe-
pusiM  BBIOpaTh JIyYIIMHA BapuaHT, YNOPSAOYUTH
BapUaHTHI, ITOCTPOUTH HOPSIKOBYIO KilacCH(UKa-
LU0 BapuaHToB). Eciy modydeH yIoBiIeTBOpU-
TEJIBHBIA PE3yNbTaT pEIICHHs, TO AJITOPUTM 3a-
BepuIaeT paboty, nHaue nepexox K mary 10.

[Iar 10. Ecnu pe3ynbTaT, NOTYYEHHBIN Ha 1Iare
9, me ynosneropsier JIIP, To mpemmaraercs mubo
W3MEHHUTH CIIOCO0 MOCTPOCHUS LIKaIbl COCTABHOTO
kpurepuss W (mepexon k mary 7), 1100 M3MEHHUTH
rpajalyy IKaJbl COCTABHOTO KPUTEpHs (IIEpexoa K
mary 6), 1u60 copMHUpOBaTE HOBOE MHOXKECTBO
COCTaBHBIX KpUTepHeB Y (MEpexo K mary 5).

O¢pdexruBHocts TexHonoruu ITAKC mpu pe-
IIEHUW 3aJad MHOTOKPUTEPHAIBHOTO BBIOOpa H
KJIaccU(HUKALUU MOXET OLEHHUBATHCA IO-Pa3HOMY
B 3aBUCHMOCTH OT Tuna 3agauu 1. Hanpumep, npu-
MEHHTENIFHO K 33Ja4aM PaH)KUPOBaHMS MO OLECH-
KOl 3()(EeKTUBHOCTH MOHUMAETCSI COOTHOLICHHUE

Yyciia HECPaBHUMBIX aJbTePHATHB N0 W IOCIe
CHIDKEHHsI pa3MepHOCTH. B 3amauax knaccuuka-
i 3(Q(HEKTUBHOCTh OICHUBAETCS YHCIOM 00pa-
menuit xk JI[IP, HEOOXOMUMBIX aJii TOCTPOCHHUS
MOJTHOM HempoTuBOpeunBoi kinaccugpukanuu. Co-
OTBETCTBEHHO MOYKHO CpaBHHBATh YHCIIO oOpaiiie-
Huit k JITTP npu pemiennn 3agaun KiaccupUKaum
Ha HMCXOIHOM M HOBOM IPOCTPAHCTBE IMPHU3HAKOB.
OpHako s 3aJad  KiaccH(UKAIMK  OOJBIIONH
pa3MepHOCTH TakoW IMOAXOJ HE BCerja SBJsIeTcs
MpUEeMJIEMBIM, T.K. IOCTPOUTH MOJHYIO HENpOTH-
BOPEUHBYIO KJIACCU(PUKAIIMIO Ha HCXOJHOM IIpHU-
3HaKOBOM IIPOCTPAHCTBE B pslie CIydaeB IPOCTO
HE TPEACTaBIIeTCS BO3MOXHBIM. DTO CBSI3aHO C
TE€M, YTO C POCTOM pPa3MEPHOCTH IPHU3HAKOBOTO
MIPOCTPAHCTBA PACTeT KaK YHCIO 0OBEKTOB, MPEab-
spisembix JIIIP st kmaccudukaiuu, Tak ¥ HX
CJIOKHOCTb.

3. ArpermpoBaHue Ka4yeCTBEHHbIX
NPU3HAKOB B NPOCTPaHCTBE
CHWXEHHOWN pa3MepHOCTH

(DOpMaJ'ILHO 3agada CHMIKCHUSA PpPa3sMEpHOCTHU
MMPU3HAKOBOI'0 MPOCTPAHCTBA HMMECT CJIe,E[yIOH_II/Iﬁ
BU:

XX . XXm =YX, XY, n<m,

rne X,...,Xm — HCXOIHBIA HAOOp NPU3HAKOB,
Yi,...,Yn — HOBBII HabOp MPHU3HAKOB, M — pa3Mep-
HOCTh UCXOJJHOTO MPU3HAKOBOTO MPOCTPAHCTBA, N —
pasMepHOCTh HOBOTO MPU3HAKOBOTO MPOCTPAHCTBA.
Kaxnplii U3 NpU3HAKOB UMEET CBOIO COOCTBEHHYIO
mkany  X={x',...x%}, i=L...m Y={y'...y"},
j=1,...,n ¢ ymopsIOYCHHOH Tpajalyell Ka4yeCTBeH-
HBIX (CUMBOJIBHBIX, BEpOAIbHBIX) OI[EHOK.

Bynem paccmarpuBaTh 3amady CHIKEGHHUS DPas-
MEpPHOCTH MPU3HAKOBOT'O MPOCTPAHCTBA KaK 337ady
MHOTOKPHUTEPUAIEHON KiIaccu(pUKaIiy, B KOTOPOH
pasnuuHble KOMOHMHAIIMM HCXOJHBIX IPU3HAKOB
(KOpTeXH OLIEHOK) ITOCIIeI0BATENIFHO arperupyroTCst
B MEHbIIHE HAOOPHI HOBBIX MPH3HAKOB, UMEIOIINX
st JITIP BnonmHe ompeneneHHbId cMbica. MTorom
SBJSIETCSl MepapxXuyeckas CHCTEMa KPHUTEpHUEB,
BEPXHUH YpOBEHb KOTOPOHM Ompesaensercss comaep-
JKaHWEM MPAKTUIECKON TPOOIIEMBI.

[Ipouenypa arperupoBanus moxasateneil oona-
JIaeT MHOIOYPOBHEBOM HEPAPXUYECKOM CTPYKTY-
poii cO «ClaOBIMM» CBS3AMHU, B KOTOPOH 3JIEMEHT
HIDKETIEXKAIETO YPOBHS (OLEHKHM MO HCXOIHBIM
MoKa3zaTessiM) MOJYMHEH BYM U OoJiee BepIIrHAM
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Puc. 2. CTpyKTypa THIIOBOTO OJIOKA TOCTPOSHHUSI IIKAJIBI COCTABHOTO KPUTEPHS i-I0 YPOBHS HEpapXHU

BBIIIECTOAIIETO YPOBHA (OLIEHKaM IO COCTaBHBIM
kputepusim). [lepexonst mar 3a maroM Ha Oolee
BBICOKUI ypoBeHb uepapxuu, JIIIP MoxeT CKOHCT-
pyupoBaTh TpHUEMJIEMBbIE JUIsI HEro COCTaBHBIC
KPUTEPUH BIUIOTH J0 OJTHOTO €HHCTBEHHOTO.

[IpencraBuM mporecc MOCTPOCHUS IIKall CO-
CTaBHBIX KPUTEPHEB B BUJE OJHOTUIIHBIX OJIOKOB.
bioku conepxxarensHo Boiaenstorcs JIIIP B 3aBu-
CUMOCTH OT crienuduku permraemoit 3amaun. Kax-
JbIi OJIOK KiacCH(UKAIMKU i-r0 YPOBHS UEpPapXHH
COCTOHUT M3 HEKOTOpOro Habopa MpHU3HAKOB U OJI-
HOTO COCTABHOTO KpuTepus. B xauecTBe 00BEKTOB
KJIacCH(HKAIMK BBICTYIAIOT BCE TPAJaLlUU OLIEHOK
Ha [IKajax npu3HakoB. Kmaccamu perieHuit i-ro
YPOBHS CIyXaT TpaJalldil OLIEHOK Ha IIKalle Co-
CTaBHOT'O KPUTEPHSI.

B Onoke knaccudpukanuu (i+1)-ro ypoBHs ue-
papXuM COCTaBHbIC KPUTEPHH i-TO YPOBHs CUHMTa-
IOTCSl TIPU3HAaKaM{, MHOXKECTBO T'pajalfii OLIEHOK
KOTOPBIX IMPEICTABJIICT COOOH HOBBIC OOBEKTHI
Kiaccu(PUKalMM B COKpAIIEHHOM MPHU3HAKOBOM
MPOCTPAaHCTBE, a KjaccaMu pemeHuil OyayT
Tenepb TpaJallii OLEHOK Ha IIKalleé COCTaBHOTO
kputepus (i+1)-ro ypous. IIpouemypa moBTops-
eTcsl 10 TeX TOp, MOKa He OCTAHETCS €IUHCTBEH-
HbIII COCTaBHOM KpUTEPHUM BEPXHEro YpPOBHI,
SIBIIAIOLINICS MCKOMBIM MHTErPAIbHBIM TOKa3aTe-
JIeM, IIKala OIEHOK KOTOporo o0pasyer ymnopso-
yeHHble Kiaccel pemeHud Dy,...,.Dgq. Tem cambim
YCTaHaBIIMBAETCAd COOTBETCTBHE MEXAY KiaccaMu
pemiennii Dy,...,.Dq M COBOKYNHOCTBIO HMCXOIHBIX
IOKa3aTeae — MHOXKECTBOM X;X...XXy, BCEX BO3-
MOXXHBIX KOMOWHAITUH T'pamannii OIeHOK Ha IIKa-
nax xpurepueB Xi={x',...,x%}, i=1,...,m u nHaxo-
IIATCSl TPAHWIBI KJIACCOB, YTO MO3BOJSET JIETKO
MOCTPOUTH KIIACCH(PHKAIMIO peaNbHbIX BapHAHTOB
(anbrepHaTB) A,...,Ap, OLEHEHHBIX MO MHOIMM
kpurepusam Ki,...,Kq,.

Kaxzplii ONOK I-r0 ypOBHSI HepapXuu Hpel-
CTaBJIAET COOON CBS3HBIA JIBYNOJIbHBIA Tpad
G=(U, E), rne U — Bepmmnubl tpada, E — nyrn
(Puc. 2). MuosxectBom Bepirua U=XUY siBrstoTcst
MHOXKECTBA 3HAYCHUH HWCXOIHBIX MPU3HAKOB
X=XiU...UXn u rpamanumii mkan cOCTaBHBIX KpH-
tepue Y=YU...UY,. dyru E rpapuuecku Boipa-
JKaroT HaOOpBI PEIIAIOINX [IPAaBUI, HA OCHOBAHUH
KOTOPBIX BBICTPAMBAIOTCSI KOPTEXU OLICHOK, (Hop-
MUPYIOIUX TPafgalyyl IIKaJl COCTaBHBIX KPUTEpPHU-
eB ((hakTuyecku — 3T0 OJHa U3 (HOPM CMBICIOBOH
uHTepnperanuu npeamnodrenuit JIIIP).

Mesxay BepIIMHAMH, OTHOCSIIUMCS K Pa3sHbIM
MHOXECTBaM, UMEIOTCS KpaTHbIE AYIHd, T.e. Tpad
G; sBisiercst mynsTUTrpadgoM. KpatHocts oyT rpada
G/ maeT BO3MOMHOCTb MPEICTaBUTH TI'PagalHIo
yjfj (f=1,...,h;, j=1,...,n) mIKagBl COCTAaBHOrO KpH-
Tepus Y KaK MHOXKECTBO C IOBTOPSIIOLIMMUCS
3JIEMEHTAMU UM MYJbTUMHOXECTBO [9]:

A ={Kag(x1Doxi'.. - Ka(i®)oxi %, Ka(Xm')o

X'« Kag (X ™)X ™},

rze Ka(X®) ykasbiBaeT CKOJBKO pa3 3HA4YeHHE HC-
XOJHOro npH3Haka X (6=1,...,q;, i=1,...,m) BcTpe-
YyaeTcsi B KOPTeXax, KOTopble (GOpMHUPYIOT Ipaja-
[UIO IOKalIbl COCTaBHOI'O KPHUTEPHs yjfj; 3HaK o
0003HaYaeT KpaTHOCTh oueHKH X°. Hcmonb3osa-
HHUE TOHATUH MyNnbTUrpada U MyJIBTUMHOXKECTBA
MO3BOJIIET MMOCTPOUTH EIUHYIO cxeMy (opmann3za-
UM TIOHATHSI COCTABHOTO KPUTEPUS U ITO-HOBOMY
pemarh Kak M3BECTHBIE 3aJa4yd, B KOTOPBIX €CTh
OTIpEICNICHHBIC  CIIOHOCTH, HAalpHMep, 3ajadu
pacrio3HaBaHUsI UEPAPXUUYCCKHX CTPYKTYp, TaK H
HOBBIC BUJIBI 33]1a4.

Jnst popMupoBaHUs IIKAI OLEHOK 10 COCTaB-
HbiM Kputepusm JIIIP MoxeT BOCHOJIB30BATHCS
HECKOJNIBKMMHU CII0COOaMHM M3 apceHalla CpelCTB
BepOampHOTO  aHanmu3a  perreHuit. Haumbonee
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MIPOCTBIM U Jerko BocnpuHumaemelM JIIIP cnoco-
O0M  KOHCTPYHPOBAaHHS TIOPSAKOBOM  IIIKAJbI
COCTaBHOTO KPHUTEpHs SBISETCS METON cTpatudu-
Kalliu KOpTeXel, B KOTOPOM MCHOJIB3YIOTCS OJHO-
TUTIHBIE (HANIpUMep, C OJMHAKOBBIM YHCIIOM Tpa-
naruit) HaOOpHI TOPSIKOBBIX BepOaTbHBIX MIKAJ
WCXOAHBIX TIOKa3zaTeled. AHAIOTHUYHO METOoJlaM
BEKTOpHOH crpaTudukanuu [2] meTon crparudu-
Kalliu KOPTEeXeW OCHOBAH Ha CEYEHUH MHOTOMEp-
HOTO JIUCKPETHOTO NPU3HAKOBOTO TPOCTPAHCTBA
HNapaJljIebHBIMUA  THIEPIUIOCKOCTAMM.  Kakblii
cJIoM (cTpaTra) COCTOUT W3 OJHOTHUITHBIX KOMOWHa-
U Tpajanuii OICHOK Ha IIKaJiax KpUTepueB X, a
YUCJIO Takux cedyeHuil ompenensiercs JIIIP u3 co-
JiepKaTeNbHBIX cooOpakeHu. MakcCUMalbHO BO3-
MOYKHOE YHCJIO CIIOEB MOXKHO PaccuuTath 1o Ghop-
myne s=1-mt Y1 g, . Kaxnplii cioit oGpasyercs
KaKk KOMOWHAITMS KOPTEeXKEW Tpamalidii OICHOK,
CyMMa HOMEpPOB KOTOpPbIX (pukcupoBana. Yucio
KJaccoB <S. B Gojee CIOXHBIX mpouexypax Imo-
CTPOCHMSI IIKaJ KPUTEPUEB HCIOJIB3YIOTCS METOABI
BepOanpHOrO aHanmmsa pemennid 3AIIPOC wmu
OPKIJIACC [5, 11], koTopble ONEpUPYIOT HA MHO-
JKECTBE BCEX BO3MOXKHBIX KOPTEKEH OLEHOK B
NPU3HAKOBOM IIPOCTPAHCTBE, 0Opa30BaHHOM Jie-
KapTOBBIM IPOM3BEACHUEM TpaJalfil OLEHOK Ha
mKajnax KpurepueB X;X..XXm B aTuHxX cmydasx
YHUCJIO BO3MOXKHBIX KOMOWHAIMIA OIICHOK (aJIbTep-

HATHUB) PaBHO t=]_[:"=1 g -

PaccmoTpuM  HEOONBIION  MILTFOCTPATHBHBIN
npumep. [lycte JIIIP HeoOXomumMo MOCTPOUTH
HIKaly cocTaBHOro kpurepus D u3 rpamanuii oue-
HOK 0azoBeix mokazareneir A, B u C. Jlomycruwm,
yro Bce kputepun A, B, C u D umeror mikansr

C TpeMms BepOaJbHBIMU TPaJalMsIMU TOPSIKOBBIX
omenok A={a’a',a’}, B={b’b'b’}, C={c’c',c’}
u D={d"d",d*}, rme € — ormmuno, € — cpemne,

— TIOXO.

IIpumensis g MOCTPOEHUS MOPSAIKOBOM IIKa-
JIBI COCTaBHOTO KPHUTEPHUs] METOJ cTpaTh(puKanuu
koprexeit, JIIIP moxer, Kk mpumepy, 0OBEANHNUTH
rpajiallii OIICHOK HCXOIHBIX KpHUTEepHueB B 0000-
IICHHbIE TPAJalliid COCTAaBHOTO KpUTEpHS MO Ta-
KOMY TPUHIIUITY: BCE Jy4IlIie OLIEHKH 110 0a30BBIM
MoKa3zaTesisiM 00pa3yloT OJHY JyYIIyIO OLEHKY IO
COCTaBHOMY KPHUTEpHIO, BCE CpEIHHE OICHKH —
ONIHy CpEIHIOI0 OLEHKY, BCE€ XYJIIIWE OLIEHKH —
onHy Xynuryto onesky (Puc. 3).

Bocnonbe3oaBmucek metonom 3AITPOC, JIITP
MOJKET CKOHCTPYHPOBATh E€IUHYIO TOPSJIKOBYIO
IIKaJIy COCTaBHOTO KPHUTEPHs, Ipafallid KOTOPOi
(OpPMHPYIOTCSI M3 OIICHOK IO OTHENBHBIM HCXOJ-
HBIM TIOKa3aTeNsiM, W BBIIENUTh Ha HEHl rpajanuu
IIKajbl cocTaBHOTO Kputepus (Puc. 4).

C mnomompto Mmetoga OPKIIACC crpoutcs
MOJTHAsT HEMPOTHUBOpEYMBas MOPSAKOBas KIacCH-
(UKaIKs MHOTONIPU3HAKOBBIX OOBEKTOB, B KA4eCT-
BE€ KOTOPBIX B paccMaTpPUBAaeMOM CIIy4ae BBICTY-
MaloT HAaOOpBl Tpajaluii OLEHOK IO HCXOIHBIM
MOKa3aTesisiM, 00pa3yIoIUM COCTaBHOW KPUTEpHit
(Puc. 5). Ilomyuyaemble Ki1acchl pelIeHH cOOTBET-
CTBYIOT I'paJjallusM IIKAJIbl COCTABHOTO KPUTEPHSL.

B obmem cimydae [UIsi MOCTPOEHHS IIKal CO-
CTaBHBIX KPUTEPHUEB MOKHO HCIOIB30BAaTh IMpak-
TUYECKH JTI000 MEeTOJ paHKMPOBAaHUS WM Kilac-
CHU(QUKALMA MHOTOKPHTEPUAIBHBIX albTCPHATHUB,
MO3BOJISIFOLTNIA TIPEACTaBUTh KAXKAYIO TpaJlalliio
IIKaJIbl COCTAaBHOTO KPUTEPHs B BHJIE KOMOMHALIMU
rpajanuil OIEHOK 0a30BBIX ToOKazaTeneil. Taxoif

Crpatst | .00 azb‘:c; a’h’c? a‘:b?c‘l) a’b’d a;b?c2 .
conreneii |20 C abc .. abd .. a’b'c® a’b’c
p a'b’c® a'b'c® a'b’c’ a’b'c a’b’c!
o | d' | &

CocraBHoit kpurepuit D

Puc.3. KOHCprI/IpOBaHI/Ie HIKaJIbl COCTAaBHOI'O KPUTCPU C IOMOLIBIO METOAA CT‘paTI/I(bI/IKaHI/II/I KOpTC)KCﬁ

aObOCO>a.1 bOCO:aObl CO>a2 bOCO>aObZCO;
a0b0C0>a0b0C1>a0b0C2>al b0C0>a2b0C0;
a’b’c’>a’b’c'>a’n’c>a’h! c”>a’b’c’;

Ennnas

a’n’c’>a’b’c! [>a’h’c>a'b’c’=a’h!c’>

a’h’c’>a’b*c’

HIKaJIa d°

d2

CocraBHoii kputepuii D

Puc. 4. KoncTpynpoBaHue IIKaibl COCTaBHOTO KpuTepus ¢ momoinsio metona 3AIIPOC
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Bepxnss Huxuss Bepxuss Huwxuss Bepxnss Huwxuss
rpaHuIa rpaHuIa rpaHuIa rpaHuIa rpaHuIa IpaHuIa
a’’c’ a’b'c’ a'n’c’ a’b’c’ a’b’c' a’b’c

a’b’c’ a’b’c’ a’b'c' a'b’c?

a’b'c' a'b’c' a’b’c’

a’’c a’v'c
L
d’ d' o Kiaccel pewenuit

CocraBHoit kpurepuit D

Puc. 5. KoncTpynpoBaHnue nikaibl COCTaBHOTO KpuTepusi ¢ nomouibio metoga OPKIJIACC

MOJIXOJ] TO3BOJSIET TPHU PEIIeHHH KOHKPETHOMH
NpaKkTUYECKOW 3a7aud BBHIOpaTh Kak Haubolee
MPEeANOYTHTEIbHBIN HA00p COCTaBHBIX KPUTEPHEB,
TaKk U METOJ WJIH COBOKYIHOCTh METOJIOB UX IIO-
CTPOCHHS.

HoBbIli METOIOJIOTHYECKUH ITOAXOH K CHIKE-
HUIO DPa3MEpPHOCTH TMPOCTPAHCTBA KayeCTBEHHBIX
MIPU3HAKOB 00J1a/IaeT OIpEeNeHHOW yHHBEpCallb-
HOCTBIO, TaK KaK B OOIIEM cCiIydae MO3BOJISIET ore-
pUpOBaTh Kak C CUMBOJIBHOM (KaueCTBEHHOIl), Tak
U C YHCIOBOM (KOJIMYECTBEHHOM) MH(OpManueH,
MPEACTaBIsA KXyl Tpajalfio HIKalbl COCTaB-
HOTO (arperupoBaHHOTO) KpUTEpHUs B BUiEe KOMOU-
HaIlMH Tpajaluil OLIEHOK MCXOAHBIX IMOKa3aTeleH.
[IpuBnexaTenbHON OCOOEHHOCTBIO MPESIOKEHHO-
r0 TIOJX0/1a K CHIKEHHIO pa3MEpPHOCTH MPU3HAKO-
BOTO IIPOCTPAHCTBA SIBISETCA BO3MOXKHOCTH €r0
WCIIOJIB30BaHMS B COUETAHUHU C IPYTUMH METOIaMHU
MIPUHATUS PEIIeHUN U TEXHOJIOTHUSAMHU 00paboTKU
WHPOPMAITHIH.

4. OueHKa pe3ynbTaTUBHOCTU HayYHbIX
NPOEeKTOB

B kauecTBe mpmMepa HCIIONB30BaHUS TEXHOIO-
run [TAKC paccMoTpuM 3aaqy MHOTOKPUTEPHATB-
HOU OIIEHKHU pPe3yJTbTaTUBHOCTH MPOEKTOB IIEJIEBBIX
(yHIaMEHTaIbHBIX MCCIIEIOBAHHN, MOIEPKAHHBIX
Poccuiickum GoHIOM (PyHIAMEHTAIEHBIX HUCCIIEHO-
BaHuit (PODU) u BBITONHAEMBIX B HMHTEpecax ¢e-
NepadbHBIX areHTCTB W BemoMmcTB [14]. B POOU
HAKOIUIEH 3HAYUTENFHBI ONBIT B OpTraHU3aIud
Y TIPOBENICHUH SKCIEePTH3bl (yHAAMEHTAIBHBIX HC-
CIIEZIOBAaHWHA W TIONyYEHHBIX pe3yIbTaToOB, Mpea-
CTaBJISIOIINX WHTEPEC C MO3HIHUI WX MPAKTHIECKO-
TO IPUMEHEHHSI.

B coorBerctBuu ¢ aeiictByromuM B PODOU
MOPSAIKOM DJKCIIEPTH3a MPOEKTOB IPOBOIUTCS B
HECKOJIFKO 3TallOB M COYeTaeT B cebe MHIWBUIY-
ATBHYIO OIIEHKY HE3aBUCHUMBIX JKCIIEPTOB W TIO-
clenyromee KOJJIGKTHBHOE OOCYXKICHHE 3asBOK.

IlepBoHaYanbHO KaX bl IPOEKT PaCCMaTPUBACTCS
HECKOJIBKMMHU 3KCIIEPTaMH, KOTOpBIE AAIOT IHCh-
MEHHBIE apTyMEHTUPOBAHHBIE 3aKIIOYEHUS U MHO-
TOKPUTEPHAIBHYIO OIIGHKY COAEp)KaHUS 3asBKU
(pu MpOBeNEHHH KOHKYPCHOT'O OTOOpa) W IOJTy-
YEHHBIX Pe3yJbTaToOB (IPY 3aBEpIICHUHU TPOEKTA).
Copep:xaHre 3asfBKM U TOJIYYEHHBIX PE3yJIbTaTOB
OIIGHMBAIOTCS IO CHENHAaIbHBIM JKCHEPTHBIM aH-
KeTaM, KOTOpbIe COJep)KaT KPUTEpHUH, MMEIOIne
CJIOBECHBIC TIKAJBI OLEHOK C pa3BepHYTHIMH (Hop-
MyJIMPOBKAMM rpajanuii kadectsa. Ilo kaxumomy
KPUTEPUIO OSKCIEpPT BBIOMpAeT TOJBKO OJHY U3
HMMEIOLINXCS TPpaaliiii OLIEHOK.

B nasnbHeliieM 3asBKUA U OTYETHI 00CYKIAIOTCS
B JKcCIepTHOM coBeTe PODU 1o cooTBETCTBYIO-
el 00JIaCTH 3HAHWM, KOTOPBIH ¢ YYETOM 3aKIIO-
YeHUH IKCIEPTOB NMPUHUMAET pEIIeHHEe O MPUHS-
THU TIPOEKTa, MPOAODKEHHH BBIOJHEHUS WIN
OTKJIOHCHMH TIPOEKTa, 00beMaxX ero (hUHaAHCHUPO-
BaHUsA. B pa3sHBIX BHIaX KOHKYPCOB MCIIOIB3YIOTCS
CBOU Ha0OPbI KPUTEPUEB OIIEHKH, HO BO BCEX KOH-
Kypcax IOKalbl KPUTEPUEB HMEIOT BepOasbHBIE
(xadecTBeHHBIE) Tpajanuu. Takol moaxox Mo3Bo-
JIIeT OINEepHpOBaTh OLEHKaMH, B OMNpEeIEHHOU
CTeTNeH! YHH(DHUIHMPOBAHHBIMU Ui TpEACTaBHUTE-
Jei pasHeIX oOnacTeld 3HaHWU, W TMOMYYHTH OT
IKCTEPTOB OoJiee JOCTOBEPHYIO HHPOPMAITHIO.

OpHMM U3 BaXXHBIX HapaBIeHUN AESITEILHOCTH
PO®U B Hacrosiiee BpeMs ABISETCA OLIEHKa
BO3MOJKHOCTEH MPAaKTUYECKOro IPHUMEHEHUs pe-
3yJbTaTOB HAy4YHBIX HCCIEHOBAaHUI B OTpaCiIx
skoHomuku [15]. Jlns BeIABIEHUs Hauboliee pe-
3yJIBTATUBHBIX IMPOEKTOB IeNeBbIX (hyHIaMEH-
TaJbHBIX MCCIICIOBAaHUNA HEO0XO0AUMO ObLIO (op-
MaJM30BaTh CaMO TOHSTHE «Pe3yNbTaTUBHOCTH
MpoekTay. Pe3ynbTaTUBHOCTh MPOEKTOB MOXKET
paccMaTpHuBaThbCs Kak € MO3WIUI HEMOCPEICTBEH-
HOTO TIPUMEHEHMS IIOJYYECHHBIX pe3yJbTaToB Ha
MpaKkTHKe, TaK W Juid (OPMHUPOBAHHS IIENEBBIX
nporpamM. [Ipu Qopmanmzanuu pe3ynbTaTUBHO-
CTH IIeNIeBbIX (DyHIaMEeHTaTbHBIX UCCIIEIOBaHUI 3a
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WCXOJHbIE TMOKa3aTeNu ObUTH MPHUHITHI KPUTEPHUH,
cozxepxamuecs B aHkere PODU st sxcnepTHOM
OIIGHKH OTYETa O BBHIMOJIHEHUHU IMPOEKTa, KOTOpbIe
YUHUTBHIBAIOTCS TPU (HOPMHUPOBAHUU UHTETPATILHOTO
roKa3zaTesisl pe3yIbTaTUBHOCTH MPOEKTa.

AHKeTa JKCIEPTU3bI OTYETa COCTOUT M3 JABYX
pa3zenoB: OIEHKA IONYYeHHBIX pe3yJbTaTOB U
OKHJaeMble pe3yNbTaThl 3aBepIIAIOIIed CTaauu
npoekra. Paznen «OueHka MOIy4YeHHbIX pe3yibTa-
TOB npoekTa» BkitouyaeT 4 kputepus: K;. Ctenenp
BBITIOJTHEHUS 3asBJIEHHBIX 3afau mnpoekrta; K.
OreHKa Hay49HOTO YPOBHS MOJIYYEHHBIX pe3yibTa-
ToB; Kj. IlaTeHTOCIIOCOOHOCTh MONYYCHHBIX pe-
3ynbTatoB; K4. IlepcriekTBBI MCHOIB30BAHUS TIO-
JMy4YeHHBIX pe3ynbTaToB. Pasgen «Oxunaembie
pe3yNbTaThl 3aBEpIIAONIE CTagul MPOEKTa» Xa-
pakTepr3yeT BO3MOXKHOCTH MPAKTHYECKOW peaju-
3alMu TpoeKTa W cocTouT u3 4 kpurepues: Ks.
OxwunaemMple pe3yibTaThl 3aBepIIAIONIEro 3Tara
BBITIOTHEHUSI TpoekTa; K. Pemmenue 3anmau, mo-
CTaBJIEHHBIX B 3aBepIuarolieil yactu mpoekra; Ki.
Hamuuue TtpymHocTeld B pabore mo mpoekty; Ks.
B3aumopneiicTBue ¢ opraHu3alysMH, B KOTOPBIX
MIpearnoaraeTcsl MCIOIb30BaTh PE3yNbTaThl IPO-
€KTa (3aroIHAETCS TONBKO IJI1 HTOTOBOTO OTYETA).

Kaxxnplit kpuTepuii UMeeT NOPSIKOBYHO MM HO-
MUHAJIBHYIO IIKaTy OIIEHOK C JBYMS WM TpeMms
Pa3BEepHYTBIMH  CJIIOBECHBIMH  (DOPMYIIHPOBKAMHU
rpagauuii kadectsa. Hanpumep, CTeNeHb BBINOJIHE-
HUS 3asBJICHHBIX B MPOEKTE 33/1a4 OIIEHUBAETCS 110
kpureputo K; xak 0 — 3aayl BBITOJHEHBI MOJIHO-
CTBIO, | — 3a/1a4n BBIMOJIHEHB! YACTUYHO, 2 — 33/1a41
HE BBINIOJIHEHBI. PelieHue 3amad, MOCTaBIEHHBIX B
3aBepUIAIONIe YacTH IPOEKTa, OIEHHWBACTCA TI0
kputepuio K¢ kak 0 — peanbHo wiu 1 — HepeanbHo.

Hrtak, MHOXXKECTBO 00BEKTOB (HAYUHBIX IPOEK-
TOB) MCXOJHO OIMHUCHIBAETCS] BOCEMBIO ITOKA3aTesI-
Mmu (kpurepusimu) Ki,...,Ks, KoTopble UMEIOT ciie-
nytormme  mkanel:  X={0,1,2};  X,;={0,1,2};
X3:{Oa1}; X4:{0’1’2}, XSZ{Oal}; Xéz{oal},
X7={0,1}; Xg={0,1,2}, rne 0 o603HAYALT JYUNIYIO
OIIEHKY, 1 — cpeaHio0 (MM XyAUIlyro), 2 — Xyn-
mryto. Takum o0Opa3oM, pa3MepHOCTh HCXOJHOTO
MPU3HAKOBOTO TpocTpaHCcTBa XX...XXg paBHa
1296. KputepueM BEpXHETO YpOBHS SBJISETCA
«Pe3ynbTaTHBHOCTh NPOEKTa», I'pajiallid OLIEHOK
[0 IIKajie KOTOPOro (HAauBBICIIAS, BBICOKAs, Cpell-
HSIs1, HU3Kasl, HEYIOBJICTBOPUTEIbHAS) ONPEACTISIOT
VIIOpSIOYCHHBIE Kitacchl pemrenuii Dy,...,Ds. Tpe-
Oyercs pa30MTh MHOXKECTBO KOMOWHAIWW Tpaja-
LU OLICHOK Ha IISATh KJIACCOB PE3YJIBTATHBHOCTH

D>...>Ds. OueBuaHO, 4YTO HEMOCPEICTBCHHAS
knaccudukanys 1296 BapuaHTOB cBs3aHa C Cylle-
CTBEHHBIMU Tpyzo3arparamu JIIIP.

[locTpoeHne WHTErpaIbHOTO TOKa3aTels pe-
3yJIBTATUBHOCTU HAYYHOI'O MPOEKTa paccMaTpuBa-
eTCs KaK peIICHHUE 3aJa4yd MHOTOKPUTEPHATHHOMN
MOPSAIKOBON KJIACCU(UKAIIMH 10 UEPaAPXUICCKON
CHUCTEME KPHUTEPHUEB, KOTOpask CTPOUTCS C IOMO-
mpto TexHonorun ITAKC myreM cHukeHuUs pas-
MEPHOCTH TPU3HAKOBOTO IMPOCTpaHCTBa. B kaue-
CTBE MHOTOIPHU3HAKOBBIX OOBEKTOB BBICTYIAIOT
KOMOWHAIIUYU TPaJIalliii OI[CHOK MPOCKTOB 10 KPHU-
TEpHsIM, arperHpOBaHHBIC IOKA3aTed HUIPAIOT
poub kiaccoB peumieHuil. JIIIP numeeT BO3MOKHOCTD
pa3inuyHBIM 00pa3oM (OPMHUPOBATH MOHATHE «pe-
3yJBTaTUBHOCTh TPOCKTa» W CpPaBHUBATh HWHTE-
rpajbHBIE MOKAa3aTed, CKOHCTPYHUPOBAaHHBIC pa3-
JUYHBIMH criocoOamu. bBpulo mpemioxkeHo JBa
crocoba arperupoBaHUS MHOMKECTBAa KOMOMHAIIWH
UCXOJHBIX TpaJalliii OIEHOK IO KPUTEPUSIM B
MPOMEKYTOUYHBIE COCTABHBIC KPUTCPUH, TPAJAlUU
OIICHOK IO KOTOPBIM, B CBOIO O4YEpEellb, arperupo-
BaJINICh B MHTCTPUPOBAHHBIN KPUTCPUN BEPXHETO
YpOBHS.

[lepBoiii crocob6 (opmupoBaHUs Hepapxuye-
CKOM CHCTEMBI KPUTEPUEB COCTOUT BO BBEICHUU
Tpex cocraBHbIX KpuTepuen: AK;. YpoBeHs moiy-
YEHHBIX Pe3yiabTaToB, AK,. YPOBEHb 0XKHUIaEMbIX
pe3yNbTaTOB 3aBEpIIAIONICH CTaJAuMd TPOCKTa U
AKj;. B03MOXXHOCTH UCTIONB30BaHUS PE3YJIbTATOB B
nporpammax (QeiepabHBIX areHTCTB U BEIOMCTB.
CocraBHo#i kputepuii AK; 00beIUHICT HUCXOTHBIC
ounenku no kpurepusm K;, K, u K;; cocraBHO#
kputepuii AK, — onienku mo kpurepusim Ks, K¢ u
K7; cocraBHol kpuTepuii AK; — OLIEHKH TIO KpUTe-
pusim Ky u Kg (Puc. 6).

Hus cocraBHbix kputepueB AK,, AK,, AKj; 3a-
JTaHBI TTOPSKOBBIC IMIKAIBI C TPEMs TPaJallUsIMU:
Y1={0,1,2}, Y,={0,1,2}, Y5={0,1,2}, rne 3HaueHus
0,1,2 sBnstoTcs BepOATBLHBIMU OIlEHKaMHU (BBICO-
Kasl, CpeHsIsl, HU3Kasi), ONPeACIICMbIMU COICPIKa-
HUEM COOTBETCTBYIOIINX COCTaBHBIX KPUTCPUCB, U
BBICTYIAIOT KaK KJIACCHI PEUICHHI TIEPBOTO Hepap-
XH4ecKoro ypoBHsA. COBOKYITHOCTH KOPTEKeH
(%% %2 %:%), (X5, X0, %%), (X, %) BpICTYHaIOT B
Ka4eCTBE KJIACCUDUIIMPYEMBIX OOBEKTOB HEPBOTO
YPOBHSI.

Paccmotpum Temepb HAOOpBI BCEX Tpajanuit
OIIEHOK IO COCTAaBHBIM KputepusaM (Yi™,y,2 ys°) B
npocTpaHcTBE YXY,XY; Kak HOBBIE KIacCH(pHUITH-
pyeMble OOBEKTHI CJCIYIOIIEr0 HEPapXUYECKOro
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ypoBHsi. Kiaccamu pemenuit Dy,...,Ds sBusrorcs
rpajaliii OLEHOK IIKaJIbl Z=<{ZI,ZZ,Z3 27 } co-
CTaBHOI'O KPUTEPHsI BEPXHETO YPOBHS HEpapXHU.
3n1eck z; — HaWBHICIIAS PE3YJIHTATUBHOCTH (KJ1acc
D)), z — BeIcOKas pe3ynbpTaTUBHOCTSH (Kinacc D,), z
— cpemHss pe3ynbTaTuBHOCTE (Kiacce Dj), zy — HU3-
Kasi pe3yIabTaTUBHOCTH (Kimacc Dy), Zs — HeymoBe-
TBOPHUTENIbHAS Pe3ynbTaTuBHOCTH (Kiacc Ds). Ar-
perupys Tpajanuu OIeHOK 1o kpurepuim AK|,
AK,, AKj;, mosyduM COOTBETCTBYIOIIUE OLIEHKU
JUTSE KAkl Z ToKa3aTens pe3yJIbTaTUBHOCTH.

[Ikanel cOCTaBHBIX KpUTEPHUEB KOHCTPYHPOBa-
muck JIIIP ¢ momoipio MeTonoB cTpaTHdUKaIus
koprexeit 1 OPKJIACC. I'pajanun mKana OLIEHOK
st coctaBHbIX kputepue AK;, AK,, AKj, chop-
mupoBanuble MeToioM OPKIIACC, npeacraBieHb!
cooTBeTcTBeHHO Ha Puc. 7 a,6,B. K kmaccy 0
«BBICOKMII YpOBEHb IOJIYUYEHHBIX PE3YJIHTATOB
(rpamamust Y,'=0) OTHOCHTCS ClIEAyIOmas KOMOH-
Harus orieHok: (000), (001), (010), (100); x kmaccy
1 «Cpenuuii ypoBeHb MOTyUYEHHBIX PE3yJIbTaTOBY
(rpamamust y,°=1) — xombunamuu ouenok (011),
(021), (101), (111), (201), (110), (200), (020),
(210), (120); k xmaccy 2 «Huzkuii ypoBeHb MoITy-
YEHHBIX Pe3yNbTaTOBY (rpajgamus Y;°=2) — KoMOu-
Harus oueHok (121), (211), (221), (220). 3meck u
Jlanee A7 TMPOCTOTHI 3alMCH OIYIIEHBI 3aIlsiThie
MEX/ly KOMIIOHEHTaMHU BEKTOPOB OIICHOK.

Knacc 0 «BpIicokuii ypoBeHb OKHIAEMBIX pe-
3y/IbTaToOBY (rpajanus Y,'=0) o6pasyer KOMOUHa-
st Beex myummx oreHok (000); kmace 1 «Cpemauit
YPOBEHb OXHJAEMbIX pe3yJbTaToB» (Tpajauus
y,’=1) — xombunammu orexok (001), (011), (101),
(100), (010), (110); xmacc 2 «Hwm3kuit ypoBEeHb
0XHJIAEMBIX PE3yJIbTATOB» (TPajalus Y, =2) — KOM-
OmHAaNMs BCeX XyAmux omeHok (111).

Krnacc 0 «bomnblrie BO3MOKHOCTH HCTIONIBb30Ba-
HUSL Pe3yNbTaToB» (rpajauus Y;'=0) COCTABISIOT
Bce myurue oneHku (00); kmacc 1 «Cpenaue Bo3-
MOJKHOCTH HCIIOJIb30BAaHUSI pe3yNbTaToB» (Tpajaa-
ust Y5°=1) — komGuHanuu onerok (01), (10), (02),
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Puc. 6. Cxema nocTpoeHust KpuTepuen
1 opMUpOBaHHMS LIKAJT OLEHOK

(11), (20); kmacc 2 «Mainble BO3MOXHOCTH UCIIOJb-
30BaHMS PE3yNIHTATOBY (Ipajamus Y5 =2) — KoMOu-
Haiuu orieHok (12), (21), (22).

KomMOuHaruu rpagaiuii OlleHOK 10 COCTaBHBIM
kputepusim AK;, AK,, AK; arperupoBanuchk naiee
C TIOMOIIBIO0 MeTOoIa cTpaTuduKamu Koprexeit. C
TeOMETPUIECKON TOYKH 3PEHUs ATa MpoLeaypa co-
CTOUT B «Hape3Ke» MHOTOMEpPHOTO Mapajulesenu-
nexa (MpSAMOYTOJbHHMKA) B TPOCTPAHCTBE HCXOJ-
HBIX TPU3HAKOB Ha TPYIIIBI IPU3HAKOB COCTABHOTO
kputepus. K npumepy, kimacc D, «Haussiciias pe-
3yJITATUBHOCTE» (TPajallis Z') COCTOUT M3 BCEX
myamux oreHok (000); xmacc D, «Bricokas pe-
3yJIBTATUBHOCTH» (Tpajanus Z°) — U3 KOMOHHAIHIL
ornenok (100), (010), (001), (002), (101), (011),
(200), (110), (020); xmacc D; «Cpennsist pe3ynbTa-
THBHOCTBY» (Ipajiallusl Z) — M3 KOMOMHAIMII olie-
Hok (102), (012), (201), (111), (021), (210), (120);
knacc D, «Huzkast pesynbTaTUBHOCTBY» (Tpamaius
7') — u3 xomGuHanmit onenox (202), (112), (022),

111

B)

Puc. 7. Cxema GpopMHpOBaHUS KA OLIEHOK IjIst cocTaBHBIX kKputepueB AK, AK; u AK;
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Puc. 8. Cxema ¢opMupoBaHus MIKaJIbl OLEHOK Ul HHTErpabHOTrO Kputepus D

(211), (121), (220), (212), (122), (221); xmacc Ds
«HeynoBierBopurenpHas PEe3yIbTaTUBHOCTH
(rpagamust Z) — W3 BCEX XYAIHX OLEHOK (222).
I'pamarum oreHok 1S mikansl Z kpurepus D mpu-
BeneHsl Ha Puc. 8.

Jpyroif BO3MOXHBIH CITOCO0 (HOPMHUPOBAHUS
HNepapXuIecKord CHCTEMBI KPUTEPUEB BOCIIPOU3BO-
IUT CTPYKTYPY aHKETHI IKCHEepTH3bl oTueTa. Paz-
nmemaM  «OleHKa TONYYeHHBIX pe3yNbTaTOB» U
«OxunmaeMble pe3yNbTaThl 3aBepIIarONIel CTaIauu
MIPOEKTa» COTIOCTABIICHHI IBa COCTABHBIX KPUTEPHUS
BK; u BK,. B Takom cirygae NCXOIHBIC OIICHKH T10
kpurepusaMm K, K,, K;, K4 momagaror B coctaBHOM
kpurepuit BK,, a ucXoxHBIC OTICHKH IO KPUTEPUIM
Ks, K, K7, Kg — B cocTaBHoit kputepmii BK,. Kpu-
tepun BK; u BK, umeroT mopsakoBbie mIKaIbI C
YETBHIPbMSI BepOaTbHBIMH TPagallFisIMH: BBICOKAS,
XOpoImasi, cpenHss, HU3Kas, KOTOPbIe BBICTYIAIOT
KaK KJIaCCHI PeIIeHHI ePBOTO YPOBHS TSI UCXOJI-
HBIX TIpHU3HAKOB (KpuTepueB). Habopwl Bcex rpa-
A OIEHOK II0 COCTaBHBIM KpuTepusm BK; u
BK; cumraroTcs nanee o0beKTaMHu KitacCH(pHUKAITIN
CIIEIYIOIIEro YpOBHA, TA€ KaccaMd pelIeHui
Dy,...,Ds ABIAIOTCS Tpamgamuy IIKAJIbI OIEHOK CO-
CTaBHOTO KpPHUTEPHS BEPXHETO YPOBHS HEPaApXUU
7={2, 2, 3, Z, Zs}.

Takum o00pa3om, peanbHbIE BapHaHTBI, UMEIO-
€ OIEHKH 0 UCXOIHBIM KPUTEPHSIM, HEMOCPE -
CTBEHHO OTHOCSTCS TIpH Kiaccudukauu k chop-
MHUPOBaHHBIM Kilaccam penieHud. I[lpu mepBom
crocobe KOHCTPYHPOBAHHSI MHTETPAIBHOTO ITTOKa-
3aTens pe3yJIbTaTUBHOCTH LTSI TOCTPOEHUS KOHEed-
HBIX KiaccoB pemenuii Dy,...,Ds JITIP maBan oTBe-
THI TIPYA TIOCTPOCHHUHU IIKaJl COCTABHBIX KPUTEPHEB
AK,, AK,, AK; — cooTBeTcTBEHHO Ha 16, 6 1 7 BoO-
MPOCOB, IIKaNBl Z arperupoBaHHOTO KPUTEPHUST —
Ha 22 Bompoca. [Ipu BTOpOM crocoOe KOHCTpYH-
pOBaHHSA WHTETPAJIHHOTO TIOKa3aTelst pe3yJbTa-
TUBHOCTH JUTsI (POPMHUPOBAHMS KOHEUHBIX KIIACCOB
pemennii Dy,...,Ds moTpeboBanock MOIyYHTH OT
JIITP otBethl cooTBETCTBEHHO Ha 43 u 17 Bormpo-

COB TIPH ITOCTPOCHUH IIIKAJI COCTABHBIX KPUTEPUEB
BK; u BK,, orBeTsI Ha 12 BOIIPOCOB MPH IMOCTPOL-
HUM IIKanel Z arperupoBaHHOro kputepus. llpu-
BeJleHHbIe uuncia 3anaBaembix JIIIP BompocoB cy-
IIECTBEHHO MEHBIIE, YeM IIPH MCIIOIb30BaHUU
IPYTHX METOJOB MHOTOKPHTEPHAIBFHOU MOPSIKO-
BOH KJIaCCHU(UKAIIHH.

Pa3paboTanHblii OIX0M K aHAIU3y pPE3yibTa-
THBHOCTH IEJIEBBIX (YHIAMEHTAIBHBIX HCCIEO-
BaHMWH OBIT ampoOMpOBAaH HA MAaCCHBE PEATBHBIX
OKCMEPTHBIX OIIEHOK OTYETOB IO MPOEKTaM, 3a-
koHYeHHBIM B 2007 Tomy B obOmactsax 3HaHui O1.
MaremaTtnka, nHQOpPMATHKA U MeXaHHuKa (48 mpo-
ekroB), 03. Xumus (54 mpoekra), 07. Undopma-
[MOHHBIE W TEJIeKOMMYHHUKAI[MOHHBIE PECYPCHI
(21 mpoexr). Kaxknprit oT4eT OICHUBAICS IBYMS
JKCIIEPTaMHU TI0 BOCBMH HCXOJHBIM KpuTepusMm K
— K. MHTErpansHBIN TOKa3aTellb BEPXHETO YPOBHS
D. «Pe3ynbTaTHBHOCTh MPOEKTa» KOHCTPYHPOBAII-
csl IByMS CIIocOOaMHM, ONMCAHHBIMH BHIIIE: 00be-
muasas kpurepun Ki-Ks, Ks-K;, n Ky, Kg B Tpm
MIPOMEKYTOUHBIX cocTaBHBIX kpurepus AK;, AK,,
AKj3; arperupys ortenku o kputepusm K -K, n K-
K; B ZBa MPOMEXYTOUHBIX COCTABHBIX KPUTEPHS
BK1 u BK2

I'pamarmu mKamel WHTETPANFHOTO TIOKa3aTews
(KMaccel Pe3yIbTaTUBHOCTH IIPOCKTOB) OBLIM ITO-
CTPOEHBI C TIOMOIIBIO YETHIpeX KOMOWHALMI pa3-
JMYHBIX METO/IOB BepOAIIbHOTO aHANIW3a pPEIIeHHH:
M, — metog OPKJIACC Ha Bcex ypOBHSIX HEpPapXUN
kputepueB (OK); M, — meron crpatudukanmuu xKop-
TeXel Ha BceX ypoBHAX uepapxun kputepres (CK);
M3 — cTpaTuduKarys KopTeKel Ha HIKHEM YPOBHE
nepapxun kpurepueB U OPKJIACC nHa BepxHem
ypoBHe wmepapxuu kpurepueB (CK+OK); My —
OPKJIACC Ha HIWKHEM ypOBHE HEpapXHH KpHTE-
pueB W crpaTuduKanus KOpPTeXKeW Ha BEpXHEM
ypoBHe uepapxuu kputepueB (OK+CK). IIpumep
pacripenienieHns TIPOEKTOB MO KjaccaMm pe3yibTa-
TUBHOCTH, OCHOBaHHBI Ha MHOTOKPUTEPHAIBHBIX
OIIEHKaX JIByX 3KCIEpTOB, Moka3aH Ha Puc.9.
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Puc. 9. HpHMep PpacrpeaciiCHU MPOCKTOB 110 KiIacCaM PE3YJIbTAaTUBHOCTHU

AHanu3 OIICHOK pEe3yJIbTATUBHOCTH IPOCKTOB
nokasan cienyromee. Hanpumep, mo obxactu 03
HAUBBICHIYIO PE3yJIbTATUBHOCTh UMEIOT MPHU Tep-
BOM CIOCOO€ KOHCTPYHMPOBAHHS HHTETPaJIbHOTO
MoKa3aTelis Pe3yJbTaTUBHOCTU 6 MPOEKTOB, a MPHU
BTOpPOM citoco0e 16 MpOEKTOB; BHICOKYIO PE3ylib-
TATUBHOCTh — COOTBETCTBEHHO 40 U 75 NMPOEKTOB;
CPEIHIOI0 PEe3yNbTaTUBHOCTh — 59 1 13 mpoeKToB;
HU3KYIO pPE3yJlbTaTUBHOCTL — | W 2 TPOEKT; He-
YAOBJICTBOPUTEIBHYIO PE3YyJIbTATUBHOCT — 2 U 2
npoekTa. Takum 00pa3om, BTOpO# croco0 arperu-
POBaHUS OILICHOK 10 KPUTEPHSIM JaeT Ooyiee BBICO-
KOE 3HAYCHUE MHTEIPATBHOTO T0Ka3aTeisl pe3ylib-
TATUBHOCTH, YEM TMEPBBIN CIOCO0.

B 1ienom 1o olieHKaM JIByX SKCIEPTOB 3HAYCHUS
WHTETPAJIBHOTO TMOKA3aTeNsl Pe3yIbTaTUBHOCTH COB-
nanaroT B 74% u 48% ciyuasx (mo obnactu 01); B
72% u 24% cny4vasix (o oonactu 03); B 76% u 62%
ciyvasix (mo obiactu 07). [lepBoe 4ucio OTHOCHTCS
K OLIEHKaM IIepBOTO JKCIIepTa, BTOpOe — BTOporo. B
OCTAJTBHBIX CITy4asx 3HAYCHUS] HHTETPAIbHOTO ITOKa-
3aTessl Pe3yJIbTATUBHOCTH OTIMYAIINCH HE OoJiee YeM
Ha OJTHY IpaJallfio, YTO MOXKHO pacCMaTpuBaTh Kak
CBHIETEJIBCTBO JI0CTaTOYHO BBICOKOW YCTOHYMBOCTH
WUTOTOBBIX PE3yJbTATOB OICHKU PE3yJIbTaTUBHOCTU
MPOEKTOB IO HWCXOJHBIM JaHHBIM W BBIOPAHHBIM
Croco0aM MOCTPOSHUS! LKAl COCTAaBHBIX KPUTEPUEB
Ha BCEX YPOBHSAX UCPAPXUH.

Jliist onpenieneHuyst Iy YIiX 10 pe3yIbTAaTUBHOCTH
npoekToB ucnomns3opaucs meron APAMUC. Ouen-
KA pe3yJbTaTUBHOCTU MPOEKTA, MOJYYCHHBIC C I10-
MOIIIBIO OJJHOM M3 KoMOHHAIMi MeTo10B M;, M,, M,
M,, cuuTanuch HOBBIMH TPU3HAKAMH, XapaKTCPHU-
3yromumMy npoektT. Kaxkabiil Takoit mpusHak M; mo-
JKeT IPUHAMATh OJTHO M3 3HAYeHHi My, n]z, n’f , rrf‘,
rr]5 , KOTOpbIe COOTBETCTBYIOT Kiaccam Dy, D,, Ds,
D4, Ds pesymbraTuBHOCTH TpoekTa. Torma KaxIbril
HPOEKT Ay IPEICTABIISIETCS. MyIbTUMHOKECTBOM BHIA

A= {kag(mDemy .. Kag(M)emy;.
Kag(Ms)omy',... Kag(My*)omy’}

Hajg MHOxectBoM MeronoB M=M;UM,UM;UM.,.
31ech KpaTHOCTh kAq(mhj), h=1,...,5, j=1,...,4 xa-
JKIOTO 3HAYCHHS IPU3HAKA B MYJIHTUMHOXECTBE
A TOKa3BIBAET, CKOJIBKO Pa3 METOJ mjhj HCITOJIBb30-
BajJCsi MpU (HOPMHUPOBAHHHM COOTBETCTBYIOIIETO
KJlacca Pe3yJIbTATUBHOCTH IO OIICHKaM BCEX JKC-
MEPTOB; 3HAK ° 0003HAYaeT, YTO IPU3HAK n']hj
BCTpEYaeTCs kAq(mhi) pa3 B OIMCaHUH NpoeKTa Ag.

K npumepy, nmpoextsl 1 u 2, moka3aHHbIE Ha
Puc.9, onuceiBaroTcss Kak MyJbTUMHOXKECTBA

A1:{1°m11, 0°m12, 1°m13, 0°m14, 0°m15;

Loy, Temy?, 0omy*, 0omy*, 0om,’;
10m31, 0cmy?, 1emy®, 0emy*, 0om,’;
lemy', Tomy?, 0em’, 0emy*, 0em,’},
A2={0°m11, 1°m12, 1°m13, 0°m14, 0°m15;
0emy!, 20my’, 0omy’, 0oy, 0oy’
0emy', Tomy?, Tomy®, 0emy®, 0em;;
0emy', 2emy’, 0emy’, 0emy’, 0emy’},
a HawTyummii A, ¥ HaUXyAmui A mpoekTsl (BO3-
MOKHO, ¥ THUITIOTETUYECKHE), UMCIOIINE CAMBIC BBI-
COKHE U CaMble HU3KHE 3HAYCHUS OIEHOK IO BCEM
MpHU3HAaKaM, — KaKk MyJbTHMHOXKECTBA
A={2:m;"0,...,0; 2em,",0,...,0;
2em;',0,...,0; 2em,',0,...,0},
A ={0,...,0, 2em;’; 0,...,0, 2om,’;
0,...,0, 2emy>; 0,...,0, 2°m,’}.

HtoroBoe ymopsiioueHre MpOEKTOB MO Pe3yilb-
TaTUBHOCTH, Hampumep, mo obmactu 3HaHwmid 01.
Maremarvka, nHQOpMATHKa W MEXaHHUKA, BBITTISAAT
Tak: 23 mpoeKkTa UMEIOT HaUBBICIITYIO pPe3yJIbTaTHB-
HOCTh, 23 TIpOEKTa — BBICOKYIO PE3yJIbTaTUBHOCT,
1 TpoeKT — pe3yabTaTHBHOCTH, MPOMEXYTOUHYIO
MEX/Ty HauBBICIIEH U BHICOKOM.

PesymeraTer ampoOaruu moarBepawin 3¢ dek-
THBHOCTH TPEJIOKEHHOTO TOAX0/Aa. bhUTH BBIAB-
JEHBl TPOEKTHI IENeBBIX  (PyHAAMEHTAIBHBIX
WCCIIEZIOBaHNH, NMEIOIINE BBICOKYIO PE3yJIbTaTHB-
HOCTh, YTO OOCECIEYMBACT pacIUpeHue cheps
MPAKTHYECKOTO TMPUMEHEHHs Pe3yJbTaTOB 3aKOH-
YeHHBIX PadoT.
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3aknoyeHue

IIpeniioskeH HOBBII METOMOJIOIMYECKUM OAX0L
K PELICHHUIO 33/1a4 MHOTOKPUTEPUAIBHOTO BEIOOPA,
B KOTOPOM MPOLEAYPBl CHUXECHUS Pa3MEPHOCTH
IIPOCTPAHCTBA MPU3HAKOB COYETAOTCS C HCIOIb-
30BAHMEM HECKOJIBKUX Pa3lIUYHBIX METOAOB BEp-
0anpHOTO aHaNM3a PEeUICHWH W/HIM MX KOMOHHA-
muii. BaxHo# 0COOEHHOCTBIO pa3paboTaHHOM
texHonoruu [TAKC sBisieTcs BO3MOXKHOCTH chop-
MHpPOBaTh pa3Hble HAOOPHI TPOMEXYTOUYHBIX CO-
CTaBHBIX KPHUTEPUEB M BOCIIOIH30BATHCS pa3sHbIMU
croco0aMu KOHCTpyupoBaHus ux Imkan. Comocras-
JICHHE PE3YyJIbTATOB, MOJIyY4aeMbIX IJISi Pa3sHbIX He-
papXHYeCKUX CHUCTEM Kpurepues, mospoisier JIITP
CPaBHHUTH HX MEKIy cO00Ii 1 BHIOpaTh Kak Hanbosee
IIPEAIOYTUTENILHYO CUCTEMY KPUTEPHEB, TaK U OLe-
HHUTb KQUECTBO CACIIAHHOTO BHIOOpA.

IlocnenoBarenbHOE pACHPENEICHUE BCEX KPUTE-
PHEB IO OTAENBHBIM IPYNIAM JAeT BO3MOXKHOCTh
«pacrmapaJuIelIUTh» PelIeHre 3aladl, 9YTo obecreyn-
BaeT OILIYTHUMYHK) SKOHOMHUIO Tpynosarpar JIIIP.
IIpuMeHeHre MpoLERypbl UEPAPXUUECKOTO arperu-
POBaHUS TIPU3HAKOB, UMEIOLIECH ONOYHBIN XapakTep,
MO3BOJISIET 3HAYMTENIBHO CHU3UTH PAa3MEPHOCTH HC-
XOJHOT'O IIPU3HAKOBOI'O IPOCTPAHCTBA, YTO CYIIECT-
BEHHO COKpamaer Bpems, 3arpaueHHoe JIIIP, mns
peleH s 3a1a41 MHOTOKPUTEPUAITBHOTO BEIOODA.

Texnonorus ITAKC Obuia HCIonp30BaHa s
OLICHKU pEe3yJbTaTUBHOCTU HAYYHBIX IPOEKTOB.
ITony4yeHne MHTETPaNBHOIO MOKA3ATENs pe3ylbTa-
TUBHOCTHU CBEJECHO K PELICHUIO 33Ja4d MHOTOKpU-
TEpUAILHON MOPSAKOBOW  Kiaccu(UKAMK 110
HEpapXU4eCKO CUCTEME KPUTEPUEB C IOCIIEN0Ba-
TEIbHBIM YMEHBIICHUEM Pa3sMEPHOCTH IIPU3HAKO-
BOTr'O IIPOCTPAHCTBA. B KauecTBe MHOrONpU3HAKO-
BBIX  OOBEKTOB  BBICTYNAIOT  KOMOMHALUH
JKCIIEPTHBIX OLIEHOK IIPOEKTOB IO IPUHATHIM B
POO®U kpurepusiM, HUHTErpPAIbHBIE IIOKA3aTENH
UTPAIOT POJIb KIACCOB peleHui. TexHonorus Mo-
JKeT OBITh YCHEIIHO MPUMEHEHa B Pa3IHMYHBIX MPO-
OneMHBIX 00MacTsIX, TAe HEOOXOAMMO MONYYUTh
MHTETPANIbHBIN TIOKa3aTedb OLEHKH eSTENTbHOCTH
Ha OCHOBE MCXOIHOH cabo CTPYKTypupyemoii ka-
yecTBeHHOW HH(opmanuu. [Ipumepom Takoii 3a-
Jla4yl MOXET CIY>KUTb MHOTOACIEKTHBIM COIOCTa-
BUTEIbHBIM aHAIU3 COBPEMEHHOIO COCTOSIHUS U
TEeHJEeHIUI pa3BUTHUs pernoHoB Poccuu, onuparo-
HIMACS Ha pa3sHOOOpasHbIe AaHHBIE, KOTOpBIE OT-
paxaroT KyJIbTypPHO-UCTOPHUYECKHE, HKOHOMMUE-
CKHE, COLHaJbHbIE, OOIIeCTBEHHO-NMOIUTUIECKUE
XapaKTEPUCTUKU PETUOHOB.

HpeIUIO)KeHHaSI TEXHOJIOTUA PpCeUICHUA 3alayd
MHOT'OKPUTCPUATIBHOTO BbI60pa, B 4YaCTHOCTH, ITy-
TeM (OPMHUPOBAHMS HHTETPATBbHBIX TOKa3aTeIICH,
o0ecreunBaeT CHUCTEMATU3ALMI0 UMCIOIICHCS HH-
(dopmarruu, odsieryacT BbIOOP OKOHUATEIILHOTO Ba-
pHaHTa PEIICHUs, TaeT BO3MOXKHOCTD MPOAHATH3H-
poBaTh U 000CHOBAThH UTOTOBEIE PE3YIbTAaTHhIL.
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IerpoBckmii Anexceii Bopucomny. 3aBenyromuii tadboparopueit IHCTHTYTa crcTeMHOrO aHanu3a Poccuiickoli akageMun Hayk
(MUCA PAH). Oxonunn MockoBckuii rocynapcTBeHHbI yHEBepcuTeT uM. M.B.JlomoHocoBa B 1967 r. JIOKTOp TEXHHYECKHX
HayK, nmpodeccop. ABrop 6onee 140 HaydHBIX paboT, B TOM uncie 3 MoHorpaduii n ogHoro yue6uuka. O01acT HayYHBIX UHTE-
pPECOB: TUCKpETHAs MaTeMaTHKa, TEOPUS MYyJIbTUMHOMKECTB, CUCTEMHBII aHalu3, MHOIOKPUTEPHAIbHBIA aHAINU3 PELICHUH, CUC-
TEMBI TOJEPKKHA HPHUHATHS PEIICHUH, WH()OpPMAIMOHHbIE TEXHOJIOTHH, HAayYHO-TEXHHYECKas ITOJMTHKA, IPOTHO3UPOBAHHE,
IUIAHUPOBAaHKUE U OPraHU3allls HAy4YHBIX UCCICIOBAHUM.

Poiizenzon I'puropuii Baagumuposuy. Crapmmii Hay4dHbsIld cOTpyaHHK VHCTUTYTa cucTeMHOro aHanu3a Poccuiickoit akane-
mun Hayk (UICA PAH). Oxorumn MOCKOBCKYIO TOCYyIapCTBEHHYIO aKaJeMHIO IpHOOpocTpoeHus U nHpopMaTuku B 1997 1.
Kangupar Texamyeckux Hayk. ABTOp Oonee 40 Hay4yHbIX padoT. O0nMacTH HAyYHBIX HHTEPECOB: MHOTOKPUTEPHAIBHOE IPUHATHE

pCLHEHPlﬁ, I/ICKyCCTBeHHHﬁ HMHTCJIJICKT, KOTHUTHUBHAA IICUXOJIOIUA.
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