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PaccmarpusaroTtcsi BOrpock! opmMmpoBaHms ciabo opmanusyemelx, Tak Ha3blBaeMbiX, OLEHOYHbIX 3aBUCUMOCTEV B COCTaBe MOAEM
QYHKLMOHATbHbBIX OTHOLLEHIMI 1 X UCMONMb30BaHWs /151 OLEHKM COCTOSIHIS 0ObeKTa 1 orpeseneHys BANSHUS OTAeNbHbIX aTpubyToB Ha
06006LLeHHYI0 oLieHKy 0bbekTa. [pMBOASATCA pe3ysbTaTbl MCNONb30BaHNS MpeaaaraemMoro noAxoaa ANis aHanm3a ypoBHS SHeprocbepexe-
HWS PervioHa 1 onpeseneHus npyopuUTETHLIX MePOMPUSATUV 10 Pa3BUTHIO SHeprocbeperaioLLero busHeca.

BeepeHune

Monenb (pyHKIMOHAIBHBIX OTHOILEHUI — YI00HOE
CPENCTBO JUISl arperpoBaHuMs Pa3IMyuHbIX (GOPM Mpec-
TaBJIeHUsI 3HAaHUI (MPOMYKIIMOHHOM, (GpeiiMoBOi WK
00BEKTHO-OPUEHTUPOBAHHOI) € TPATULIMOHHBIMU TIPO-
LelypaMy MpY pellieHUM HIMPOKOTro Kpyra 3ajay Juar-
HOCTMKM, MPOTHO3UPOBAHMSI U ONTUMAIBHOTO MPOEK-
TUpOBaHMS. MeToarKa MOCTPOEHUS ¥ UCTIONb30BAHMS
Monenn (QyHKIMOHAIbHBIX OTHOLIEHUH, SBISAIONIASACS
YaCThIO TEXHOJOTUM 00BEKTHO-OPUEHTUPOBAHHOTO MO-
JIeTMPOBaHMsl CIOXHBIX cucteM [l1-3], mpeamonaraer
(hopMmupoBaHUe ceTH (PYHKIMOHAIBbHBIX 3aBUCUMOCTEN
MEXIy aTpuOyTaMy KJIaCCOB, OIMMCBIBAIOLIMX OTIE/b-
HBIE CYHIHOCTH MOOEIMpyeMoil cucteMbl. (DYHKIINO-
HaJIbHbIE 3aBUCUMOCTH, OTPaXalollne Kay3albHble OT-
HOILIEHUS TUMA "MIPUIMHA-CIeNCTBUE", "CPEACTBO-11E/b"
WM "apryMeHT-(QYHKIMS", 3a1aI0TCS B BUIE COBOKYII-
HOCTU MPaBWI-MIPOAYKLMIA ¢ HEYETKON UMILIUKALIUEH,
colepKaliixX TeKYIIre 3HauyeHus1 (001acTy 3HAYCHMIA)
aTpuOyTOB-apTYMEHTOB, a TaKXe aHanuTudeckue hop-
MYJIbI ¥ TIPOM3BOJIbHBIE TIpoLieaypbl-pyHKLuu. [Tocpen-
CTBOM CeTH (DYHKIIMOHATBHBIX OTHOLIEHUI MOXKHO CBSI-
3aTh aTPUOYTHI, SIBISIOIINECS MEPBUYHBIMU, HETTOCPE/I-
CTBEHHBIMM  XapaKTEPUCTUKAMM, OMMCHIBAIOLIMMU
KOHKPETHOE COCTOSIHME O0BbEKTa, uepe3 MpOMEXyTou-
Hble aTpPUOYTHI C LIEJEBBIMU aTPUOYTAMU, SIBISIOLIMMU-
cs1 okazaressiMu 3G (GeKTUBHOCTH M KauyecTBa. MeTobl
MPSIMOTO U 0OPATHOTO BBIBOAA MO3BOJSIIOT OMPEAEISITh
3HAYEHUs 1IeJIeBbIX aTpMOYTOB, COOTBETCTBYIOILME 3a-
JIaHHBIM UCXOJHBIM JAHHBIM, a TAKXKE HaXOIUTb KOMOM-
HallMM 3HAYEHWIA MEPBUYHBIX aTpUOYTOB, TIPUBOJISIIIIE
K 3aJ]aHHBIM 3HAYEHHMSIM 11EJIEBbIX aTPUOYTOB.

B cnyyae, Koraa 3HaHUSI O MOJETMPYEMOM O0BEKTE
ci1abo hopMann3yeMbl, pa3paboTUMKY He BCEraa yaaeTcs
TIOJTHOCTBIO OTPEAEIUTb BUJ TSl KXION 13 (DYHKIIMO-
HaJTbHBIX 3aBUCHMMOCTEH. 3a4acTyio eMy M3BECTHO, UTO
M3MEHEHHUE 3HAUEHUI aTprOyTOB-apIYMEHTOB BJIEYET 3a
co00ll M3MeHeHMe 3HaueHusl aTpubyTa-(yHKLUMHU, HO
XapakTep U3MEHEHUS MOJTHOCTBIO HE OMpe/iesieH: MOXKHO
TOBOPUTD JIMIIIb 00 OTHOCUTENbHBIX CTENEHSIX BIUSIHUS
atpuOyTOB-aprymeHToB (B 6asiax ot 0 10 1), onpenens-
IOIIMX CTEeNeHb M3MEHEHNUs 3HAUeHUsT aTpuoyTa-(yHK-
uu. [Tprmepamu TakKuxX OLEHOYHBIX OTHOIICHUIA SIBIISI-
I0TCSL: 3aBUCMMOCTb YPOBHSI JOCTIXEHUS TJ00ATbHOM
LIeJTM OT CTeMEeHM TOCTXKEHUSI 1IeIel 10 pa3IMyHbIM ac-
MeKTaM (9KOHOMUYECKOMY, COLMAIbHOMY, TOJUTHYeC-
KOMY U JIp.); 3aBUCUMOCTb JOCTVXEHUSI LIeJU OT TOTO

WJIM MHOTO Kypca AeCTBUI (CTpaTeruu); 3aBUCUMOCTh
CTETIEHN pealn3aliyl CTPATeTMy OT BBIOJHEHMS TeX
WM MHBIX Meponpustuii 1 T.0. Hanbomee pacpocrpa-
HEHHBIM METOIOM, MCIOJIb3YeMbIM LISl MPUHATHUS pe-
IIEHWI Ha OCHOBE MOJOOHBIX OLEHOYHBIX CYXICHUH,
SIBJISIETCSl METOJ aHaM3a uepapxuii [4]. MeTon mo3Bo-
JISIET OIIPEIC/INTD CTEIIeHb BIMSHUS KaXI0T0 U3 aTproy-
TOB Ha aTpUOYT, IBISIOLINIICSI KOpHEM nepapxun. OnHa-
KO C €T0 IIOMOIIBIO Hellb3sI ONPEAEIUTh YPOBEHD JOCTH-
JKeHUS 1IeJIEBOro aTprlOyTa Ipy 3adaHHOM HavalbHOM
coctosiHuM atpubyToB. Kpome Toro, MeTos1 aHaM3a 1e-
Ppapxuii HeJb3s1 UCIONIB30BATh B YCIOBHUSIX, KOLIA HAPSITY
C OLIGHOYHBIMM 3aBMCUMOCTSIMU MCIIOJIb3YIOTCSI (DYHK-
LIMOHAJIbHBIE 3aBUCMOCTH APYrOro TUIIA.

B manHoi#1 cTaThe paccMaTpUBalOTCS BOIIPOCHL (Pop-
MUPOBaHUsA ¢J1abo hopMan3yeMbIX, TAK Ha3bIBaeMBbIX,
OLIEHOYHBIX 3aBUCHMOCTEI B cOCTaBe Mojenu (yHK-
LIMOHAJIbHBIX OTHOLIEHUI M WX MCIOJIb30BAHUS LIS
OLIEHKHU COCTOSIHUSI 00beKTa (CHUCTEMbI, MOACUCTEMBI,
BNIEMEHTA) ¥ OTIpeIeNIeHUS BIUSTHUS OTIETbHBIX aTPH-
OyTOB Ha 00OOIIEHHYIO OIIEHKY 00bEKTa.

Mogenb yHKLMOHANbHBIX OTHOLIEHWI

Mogenb (GyHKIMOHAIBHBIX OTHOIIEHUI BKJIIOYAET
MHOKECTBO aTp1OyTOB A={a;}, OUCHIBAIOIIMX MTPEAMET-
HYIO 00J1aCTh, 1 MHOXECTBO OTHOIIICHMIA 3aBUCUMOCTH
Mexy aTpuOyTamu. s Kaxmoro arpu0yra a@; 3a1aHo:
ums atpudyta, Tumn (<String>, <Real>, <Integer>, ...) u
MHOXeCTBO 3HaueHuit (momeH) D(a))={d,}. lomeH 3ana-
eTcsl B 3aBUCHMOCTH OT THMa atpudyta. Hampumep, mnst
arpuodyta tuna <Real> unu <Integer> — B BUIE MHTEP-
Bajia, il atpuOyta Tmma <String> — B BuIe CIMCKa
CTpOK. 3HaueHUs1 aTpuOYTOB SIBJISIOTCSI HEUETKUMU Be-
JIMYMHAMMU, 3aaBaeMbIMU KaK OJIHOTOYEYHbIE (OTHOD-
JIEMEHTHbIE) HeueTK1e MHOXecTBa. Takum obpazom, Te-
Kylllee 3HaueHue d(a) atpubyra a; xapakTepusyeTcs
(baxktopom yBepeHHocTH cfld(a;)[0;1].

Ha MHOXecTBe aTprOyTOB YCTaHABIMBAIOTCSI OTHO-
HIeHus (PYHKIMOHATBHOI 3aBUCUMOCTU R=(ay,a,,...,
a,) € Ax...xA, 1Sl KOTOPBIX CMIpaBeAInuBo (a,,...,a,) R a,,
T.€. 4, SIBsIeTCsl (DyHKLMEN aTpubyTOoB a,,...,d,.

Ipaduueckun Momenb (HYHKIMOHATBHBIX OTHOLIE-
HUI MOXHO MPENCTaBUTh B BUJIE HAIIPABJICHHOM CeTU
0e3 LIMKJIOB, BEPLIMHAMU KOTOPOIA SIBISIIOTCST aTpUOy-
Thl, a AyraMu — (DYHKIIMOHATbHbIE 3aBUCUMOCTH MEX-
oy atpubytamu (puc. 1).
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CeTb QYHKUMOHATbHbIX 3aBUCUMOCTEN aTprbyTOB

B ucrokax cetn HaxonATcs TaK Ha3bIBaeMble 0a30-
Bble aTpMOYThI, 3HAYEHUST KOTOPBIX HE 3aBUCHT OT 3HA-
YyeHUii Apyrux aTpuoyToB. OcTajbHble aTpUOYThl He-
ITOCPEACTBEHHO WM OTIOCPEIOBAHHO 3aBUCAT OT 0a30-
BHIX. B cTOKax mepeBa pacrojiaralorcs, Tak Ha3bIBae-
Mble, LIeJIEBble aTPUOYThI, 3HAYEHUSI KOTOPBIX OTIpejie-
JIFIOT 1IeJIEBOe COCTOSTHUE CUCTEMBL.

Bun (pyHKUIMOHATBHON 3aBUCMMOCTU aTpuOyTa-
(yHKIMY @, OT aTpUOYTOB-apTYMEHTOB 4,,...,d, MOXHO
3aIMCcaTh B BUIE COBOKYITHOCTH /M KOHBIOHKTUBHBIX
npasun R, Buza:

Rl :(d(a))eD,(a)&...&(d(a,) e
€ D(a,)) = (d(ay) = fi(a,...a,)) ¢f (RL),

rne d(a) — TeKkyllee 3HayeHMe arpudyta a;
D(a)cD(a) — nomyctumasl obiacTh aTtpudyra a;
flay,...,a,) — dyHKIMS, MIpeacTaBIeHHas 1100 B BUIE
KOHKPETHOTO 3HaueHus1, MO0 B BUAE (hOPMYIIbI, 1100
B BUAE  HEKOTOpOl  mpoleaypbi-(pyHKIUU;
cf(Rl,)€[0;1] — dakTOp yBepeHHOCTH TpaBUIIa.

IMpasuno umeer embict: "ECJIN atpudyT g, nprHmMa-
eT 3HaueHue u3 oonact D(a,) U ... Y atpulyT a, npuHu-
MaeT 3HayeHue u3 oonactu Di(a,) TO atpudyt a, npuHUMa-
€T 3HaueHue QYHKIMY f(4,,...,d,) C yBepeHHOCThIO ¢f Rl)" .

B ycioBHOII yacTu mpaBuiia 001acTy 3HAUYCHMIA IS
aTprOYTOB C TEKCTOBBIMU 3HAYCHUSIMU 3a1AI0TCS TIepe-
YUC/ICHUEM 3HAUCHUIA, [T KOJTMYECTBEHHBIX MTapamMeT-
POB — B BUJIC MHTEpBaJIOB. JlomycTumasi 00JacTh MOXET
COCTOSITh M3 OTHOTO 3HAUEHHUS U, HA00OPOT, COBMaAATh
€O Bceii 00J1acThIo onpeeieHus aTpubyTa (aTpudyT Mo-
KeT MPUHUMATh JI000e 3HAuYeHME), a TaKXKe MOXKET
OBITb 33/1aHa B BUJIE AU3BIOHKIIMM JOMYCTUMBIX 110700~
JIacTeid. YCI0BHAs YacTh MOXKET BOOOIIE OTCYTCTBOBATb.

AKTUBM3aLIMY MPaBUIa OCYIIECTBISIETCS B Clyvae,
€CITM TeKyIIue 3HaYeHHsT aTpUOyTOB-apTyMEHTOB BXO-
IAT B TOMYCTUMBIC 00JaCTH 3HAYCHWIA, YKa3aHHbBIE B
YCIIOBHSIX TIpaBUIa. Arperanusi YCJIOBUN TPOMCXOANUT
M0 MpaBUIy MMUHUMU3ALMY, aKTUBU3ALUS 3aKiI0ye-
HUSI — MO TpaBUIy MUHMMU3ALMU WK alredpandec-
KOTO MPOU3BEAEHMS.

OTHOLLEHWSA OL,eHOYHO 3aBUCMMOCTU

BoimenuM crienManbHblif BUI OTHOIIEHUN (DYHK-
LIMOHAJIbHOM 3aBUCHMOCTU — OTHOILIEHHE OLIEHOUHOMI
3aBUCUMOCTH (estimated dependence) R, 11151 KOTOPOro
BBITIOJTHSIOTCS CIIEAYIOIINE YCIOBUS:
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1. Bce atpuOyThl, CBI3aHHBIE JaHHBIM OTHOLIEHUEM,
umeroT Tan <Real> W MX JOMEHBI MPEACTABISIOT
coboit unTepsai [0;1], T.e. aTpOYTHI U3MEPSIOTCS
He Ha I1KaJjie abCOMOTHBIX 3HAUSHMH, a Ha LIKaJe
OTHOCHUTEJIBHBIX 3HAYEHMII B BUe OAIbHBIX Olle-
Hok ot 0 1o 1.

2. ®yukuus f(a,...,a,) B 3aKIHOYUTEIbHON YACTH
MIPaBUII-TIPOAYKIIMI 3a1aeTcsl B BUIE B3BEIICHHOMN
CYMMBI 3HaUeHU T aTpUOyTOB-apTYMEHTOB:

d(ay)=v,-d(a)+...+v, -d(a,),

rae v.e[0;1] — cTeneHb BIMSIHMS i-OTO aTpUOyTa-apry-
MEHTa Ha aTpuOyT-(QYHKLUIO, OTpaXarolMii BKJIaJ
i-ro aTpuOyTa B 3HaueHue aTpuOyTa-¢yHkuuu. T.o.
MIpearoNaraeTcsi, YTo BCE BIUSIHUSI apryMEHTOB Ha
(DYHKIMIO TOJBKO MOJOXUTEIBHBL. DTOTO JIETKO H0-
OMTbCS 3aMEHOI aTpUOYTOB-apryMEHTOB, OKa3bIBalo-
HIMX OTPUIATENbHOE BIUSHUE, TPOTUBOIMOIOXHBIMU
0 CMBICITY aTpUOYTaMHU.

3. CymMa cTereHeli BIMSHUS apryMEHTOB PaBHa €/ -
HuLe: Y. v, =1.

i=1

s onpeneneHus: cTerieHel BIUSHUS aTpUOYTOB-
apryMEHTOB Ha aTpuOyT-(QOYHKIUIO MOXET ObITh HC-
TI0JIb30BaH 100011 U3 METONOB OIpeAeIeHNUS CYObeK-
TUBHBIX IIpeanouTeHuii. Hanbonbiee pacmpocTpane-
HUE TIOJIYYWIN CIIEAYIOIINE METObl: HEIIOCPENCTBEH-
HOW OLIEHKM, PaHXMPOBAHMUS, MAPHbIX CPABHEHUI U
MOCJIe0BaTeIbHOTO cpaBHEHUsT [5]. DKcrepuMeH-
TaJlbHasl CpaBHUTEIbHAS OLIEHKA 3TUX METOIOB IMOKa-
3aJ1a, YTO OHU MIPUBOIAT K OMIM3KUM pe3yasTataMm. [1pu
3TOM METOAOM, TPEOYIOIIMM MUHUMAIbHBIX TPYI03aT-
par, SIBJIIeTCS paHXUpOBaHUE, a Haubosee TPYIoeM-
KMM — METOJ IIOC/Ieq0BaTeIbHOTO CpaBHeHMS. B ciy-
yae, €CIM B OIpPEICNIEHUM CTENEeHEeH MpearnouyTeHui
y4acTBYeT TpPyIIa 3KCIEPTOB, MOCJE BBISIBICHUS MH-
JIVBUIYaTbHBIX IIPEATIOYTEHUI OCYLIECTBIISIETCS 00pa-
00TKa pe3yJIbTaToB IS OJyYEHUS FPYIIIOBOM OLIEHKU
MPEATIOYTEHUIA U KOJMYECTBEHHOW OLIEHKU CTENEHU
COIIACOBAHHOCTHU 3KCIIEPTOB.

BhisiBJIeHHBIE CTENeHM BIUSHUSI aTpUOyTOB-apry-
MEHTOB MOJCTaB/ISIIOTCS B KAUeCTBE BECOBBIX KO3 hU-
IIEHTOB B (DOPMYITY alTUTUBHON CBEPTKH, UCTIONb3Y-
€MYIO JUTSl BBIYMCIICHUS 3HAUSHHUS aTprOyTa-(DYHKIIUH.
[Tpu 3TOM OlIEHKA COTIACOBAHHOCTU MHEHUI KCIEep-
TOB MHTEPIPETUPYETCS KaK (PaKTOP yBEPEHHOCTHU Mpa-
BUa. B oOiieM ciydae ast OfHOrO OTHOLIEHUSI OLe-
HOYHOHM 3aBMCHUMOCTU MOXET OBITh C(HOPMUPOBAHO
HECKOJIbKO TIPaBWJ, OTIMYAIOIINXCS YCIOBHSIMH, a
TaKXe CTeneHsIMU BausiHus (Becamu). [lpuuem ogHUM
U TeM 3Ke YCJOBUSM MOTYT COOTBETCTBOBATH Pa3/ny-
Hble 3aKT04eHus ((popMyIibl), OMYUEHHBIE B PE3YJib-
TaTe MPUMEHEHUS Pa3HbIX METOIOB MJIM B pe3yjbrare
OIpoca pa3HbIX IPYIII IKCIIEPTOB.

B mporecce ornueckoro BeIBOJA 3HAYEHUSI aTpU-
OyTOB-apryMeHTOB OLIEHOYHOI 3aBUCHMOCTH JIM0O 3a-
JIAl0TCSI TONb30BaTesIeM (€M 3TO 6a30Bble aTPUOYTHI),
JIM00 BBIYMCIISIOTCS C MOMOLIBIO APYTHMX OTHOIIEHUI
(byHkumoHanpHOM 3aBucuMocTy. [1pu 3TOM M3HAYAID-
HO COOTBETCTBYIOILINE aTPUOYTHI MOTYT U3MEPATHCS Ha
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HeKoell MpeIMEeTHON IMIKae, T.e. IIKajle abCcOTIOTHRIX
3HayeHui. [1ocKONMbKY Bce aTpuOYTHI, CBSI3aHHBIE OT-
HOIIIEHNEM OLICHOYHOM 3aBMCHMOCTH, M3MEPSIOTCS Ha
yHuBepcanbHoit 1kane [0;1], BcTaeT Bompoc, KakKuM
00pa3oM OCYILECTBIIATh MEPEXO OT MPeAMETHOM 1IKa-
JIBI K YHUBEPCATbHOMU. [IJIT 5TOr0 MOXKXHO BOCITOJTB30-
BAThCs MOAXOIOM, OMUCAHHBIM B [6] ¥ Tpeanonarao-
LM TIOCTpOeHNE (DYHKIIMI OTOOpaKEHMS.

[MpenmeTHass 1mKajga Ui aTpuOYTOB  TMIIA
<Integer> unu <Real> npencrasiseT codoii YMCIOBYIO
HIKaJy, a JJIst aTpuOyToB THMa <String> — IIKaxy Hau-
MeHoBaHMii. B Moaenn GyHKIMOHATBHBIX OTHOILEHU I
MEXIy aTpuOyTOM @, U3MepsieMbIM Ha MpeIMEeTHOI
ILKAJIE, U COOTBETCTBYIOLINM aTPUOYTOM @, BXOAALINM
B OLIEHOYHYIO 3aBMCUMOCTb M M3MEPSIEMbIM Ha YHU-
BEPCAJIbHOI 1IKaJNe, YCTAHABAMBAETCS OTHOLIEHUE
(DYHKIIMOHATILHOI 3aBUCUMOCTH. 3aBUCUMOCTDb 3ajia-
€TCS IIPABUJIOM C ITCTOM YCJIOBHOM YACThIO U € 3aKJIIO-
YeHUeM, coliepKalliM NpoLeaypy nepexoaa oT Mpes-
METHOM IIKaJbl K YHUBEPCAJIbHOM Ha OCHOBE 3adaH-
HOI (YHKIIMK OTOOpaxeHus 77 (JUIsl Iepexoia ¢ Yuc-
JIOBOH 1LIKJIbI) MY (PYHKLMA IPUHAIIEXKHOCTH L, L,
... (1 Iepexo/a co IMIKaIbl HAUMEHOBaHMIA).

Oynkim otodbpaxenus 7. D(a)—>[0;1] ctposrcs
Ha OCHOBe orpoca sKcrneproB. CHauala Ha MpeaMer-
HOH 1lIKaJie HeoOXOAMMO 3aaTh HWKHUN M BepXHUI
"moporu 6e3paznuuust’ d,,, v d,,,.. Bce 3HaUeHUSI MEHb-
e d,;, 0ToOpaxalTcsl B HyJIeBOe 3HaUEHUE Ha YHU-
BepcaibHOl 1iKane. COOTBETCTBEHHO BCE 3HAUECHMS
Oonbie d,, oToOpaxatorcs B 1,0 Ha yHUBepCaIbHOI
mkane. Ha orpeske or d,;, 10 d,,, DYHKIMSI MOXKET
OBITb IMHEIHOM, KYCOUHO-IMHENHO UK MPOU3BOJIb-
Horo Buaa. Ha puc. 2 nmpuBeaeHs! mpuMepbl GyHKIMI
0TOOpaXeHMs Pa3IMYHOrO BUIA.

A D(a/)
0 S

"N

»

D(ai;

0

dmin dmax

Puc. 2. ®yHKumm oTobpaxeHns

Jlns mepexoja co IIKajabl HAMMEHOBaHWIA Ha YHU-
BEpCaIbHYIO LKAy MOXHO BOCIOJIb30BaThCSI MpOLIe-
nypoit nedazsudukaunn [7]. Jng Kakaoro w3 JIMHT-
BUCTUUECKUX 3HaYeHUl d.e D(a;) cTpoutcst (pyHKIMs
NPUHAMIEXHOCT [, HAa YHUBEPCAJbHON IIKaJe.
MoxHO BOCIONIB30BaThCsl HauboIee pacpoCcTpaHEeH-
HbIMU S-00pa3HbIMU, Z-00pa3HbIMU U [1-00pa3HBIMUI
TUMaMK GYHKIMIA TPUHALIEKHOCTH (puc. 3).

B xauectse mpouenypsl nedaszsudukalud MoxHO
MCIIOJTb30BATh JIT000 M3 M3BECTHBIX METOMOB — IIEHT-
pa TSOKeCTH, LEHTpa TUIOIIAIHM, JIEBOTO WM MPaBOTO
MOJAJILHOTO 3HaYeHud [7].
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0 05 10 D)

Puc. 3.  QyHKUM NPUHAATEXHOCTH

PacueTr o Momenu ocyuecTBIsSETCSl ¢ TIOMOIIbIO
aJITOpUTMA TPSIMOTO BBIBOJA HAa CETU (DYHKIIMOHAJb-
HBIX oTHoIIeHui [1]. I1pu pelmieHUM 3agaun MHTEPII-
peTaluu, T.e. BBIUMCICHUS] 3HAUCHHUSI HEKOTOPOTO 11e-
JIEBOroO aTpubyTa Mpu 3alaHHBIX 3HAYEHUSIX 0A30BBIX
aTpuOyTOB, MOJTB30BATEIEM 3a1AI0TCS 3HAUCHUST aTpH-
OyTOB, CTOSALINX B MCTOKax ceTy. CHayana HaXOMMTCs,
TaK Ha3bIBaeMblii, "MyTh BbIBOAA" — LIETIOUKA aTpUOY-
TOB, SIBJISIIOIIMXCS LIEISMU BbIBOJA HAa KaXXIOM IIare
npoliecca HaXoXAeH!sl peleHusl. 3aTeM Moc/enoBa-
TeJIbHO MepedupatoTcsl aTpuOyThl U3 "MyTH BbIBOAA" U
JUISL KaXIOTO M3 HUX ONPENe/ISIOTCS HeUeTKHEe 3Haue-
HUS 10 KAXIOMY M3 aKTHBHBIX ITpaBuil. BeiBo 3aKkaH-
YyuBaeTcsl, Korma OyJaeT BhIUMCIIEH 3aJaHHbIN LeJIeBOoi
atpuOyT. B ciyuae, ecim ompeneaeHo HECKOJIBKO 3Ha-
YeHUI ¢ pa3IMYHBIMU (PAKTOpaMM YBEPEHHOCTH, IS
MOJTyYeHMs] YETKOTO 3HAYEHUSI MOXKET ObITh ITpUMeHe-
Ha mpoleaypa aeda3supuKanuy M0 MeTOAY LIEHTpa
TSDKECTHU [UIS1 OMTHOTOYEYHBIX MHOXKECTB. [Ipo1iecc Bbl-
BOJIa, TAKMM 00pa3oM, OCYILECTBJISIETCS aHAJOTUYHO
BLIBOAY 110 ajroput™my CyreHo [7].

Paccmotpum pelieHue 3aaaunt onpeeeHus OLeH-
K1 BIMSHUSI HEKOTOPOTO 6a30BOTO aTprOyTa Ha IIele-
BOIi aTPUOYT IPU YCIOBUH, YTO BCE (PYHKIIMOHATbHBIE
3aBUCHMOCTH B MOJeIM (DYHKLIMOHANBHBIX OTHOIIE-
HUii SIBJISIOTCS OLEHOYHBIMHU 3aBUCUMOCTSIMU. [lpu
BBOJIE MCXOJHBIX JaHHBIX 3HAYeHHUE 3a]aHHOTO 6a30BO-
ro arpubyta MPUHKMMAETCSl PaBHBIM UETKOI €AMHMUIIE,
3HAYEHMST OCTATBHBIX — YeTKOMY Hyo. /latee meTo-
JIOM TIPSIMOTO BBIBOMIA OTIPENETIIeTCS 3HaYeHHE 11eIeBO-
ro aTpubyTa, MHTEPIPETUPYEMOE, KaK OLEHKA BIMS-
HUS Ha Hero 3aiaHHoro 6aszosoro arpudyta. [Iporecc
BBIBOJIA MTPU 3TOM aHAJOTUYEH MPOLIECCY BHIYMCICHUS
[100aJIbHOTO TIPUOPUTETa METOIOM aHAIM3a UepapXuit
Caarn, 3a UCKITIOUEHUEM TOTO, YTO KPOME COOCTBEHHO
OLICHKU OTpenensieTcs ee (hakTop yBepeHHOCTH.

Wcnonb3oBaHMe OTHOLIEHWI OLLEHOYHON 3aBUCUMOCTH
ANs peleHns 3aaay B cepe sHeprocBepesxeHus

PaccmotpenHslii MeTo (hOPMUPOBAHMS U KUCIIOJb-
30BaHUSI OLICHOYHBIX 3aBUCUMOCTEN ObLT IPUMEHEH IPU
(hopMUpPOBaHKMM TIPOTPAMMbI TIOBBILIEHHUS SHEPTeTUYEC-
Koii a(hekTUBHOCTU Ha TeppuTopun ToMcKoit obnacTn
Ha 20042008 rr. Ha 3Tare aHaIM3a YpOBHS SHEprocoe-
peXeHUs] perMoHa M Ha dTare pa3paboTKM OCHOBHBIX
HarpapJieHUil mporpaMmbl. 1S TIpoBeleHUs aHa3a
Obu1a ccopMHMpoBaHa CUCTeMa M3MEPUMMbBIX ITOKa3are-
JIei, XapakTepu3yIOLIMX COCTOSTHYE JIe) B chepe SHEepro-
MoTpebIeH s, T.e. COCTAaBIEHbI KIacChl OMUCAHUI B BU-
Jie MHOecTBa aTpuOyToB. [Tpumepnl okasartereii:
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Ycnosus Ana peanvsauum
noteHuuana 3HeprocGepe>KeHV|;|

l

l

Hannuve H 3avHTepe- Mhdopmupo-
(PMHAHCOBbIX an4ue COBaHHOCTbL BaHHOCTb
cpencTs areHTos noTtpebuTeneit noTpebuTeneii
l [
BropxxeTtHoe CospaHuve Yyetun BbicTaBku n
dwvHaHcupoBaHme OHEProcepBUCHbIX KOHTpOIb cemuHapsb!
KOMMaHum
YacTtHble TIbrotHoe MponaraHpa
VHBECTULIMN Crcreva KpeauToBaHme B CMA
1 Haroro-
Bkrtouenme MNOArOTOBKM 5 Basbl AaHHbIX
KanpoB obrioxeHve
3aTtpar B Tapud

Puc. 4. ®parmeHT nepapxmm "cpencrTBo-Lenb”

— yIenbHOe MOTpebeHre DHEPropecypcoB Ha eau-
HUILy BaJOBOTO PErMOHAJIBbHOTO MPOAYKTa (rpaMM
YCJIOBHOTO TOILIMBA Ha pyo0.);

— TIPUPOCT €KETOMHOTO MOTPeOIeHHsT SHEPTOpecyp-
COB TI0 CPaBHEHMIO C TIpeAbIAYIIMM TomoM (%);

— yIeabHOe TOTpelseHre SHEPropecypcoB Ha IyLly
HaceJIeHMs (IpaMM YCIIOBHOTO TOTLIMBA Ha Yell.);

— JIOJIS DHEPTrOpecypcoB, BbIpAOOTAHHBIX Ha TeppU-
TOpUU 00J1aCTH, B 00LIEM 00beMe MOTPeOICHHBIX
sHepropecypcos (%).

[TockombKy Bee MCXOMHBIE TIOKa3aTe T N3MePSIOT-

CsI Ha MpeIMETHBIX IITKajgaX (YMCIOBBIX), VIS KaXIOTO

M3 HUX ObL1a ompeaeneHa (DYyHKIMS OTOOpaXKeHUsI,

MO3BOJISIIONIAsT OMPENeUTh 3HAYEHNE COOTBETCTBYIO-

11ero "oLeHOYHOro" aTpuOyTa, U3MEPSIEMOTO Ha YHU-

BepcayibHOM 1ikaze. J{is Beex hyHKIMiA 0ToOpakeHus

MCTIONb30BaTach S-o0pa3Has Gopma ¢ TMHEHHOM! 3a-

BUCHMOCTBIO Ha TIPOMEXKYTKE MEXKITy HIKHUM U BEpPX-

HUM "Toporamu 0e3pas3inums’”.

3aBUCUMOCTb MHTETPaJbHON OLIEHKU YPOBHS
3HEpProcOepexXeHus: peruoHa OT "0lLleHOYHBIX' aTpuOy-
TOB, COOTBETCTBYIOIIMX MCXOMHBIM ITOKA3aTeIISIM, OTTH -
ChIBaeTCsl OLIEHOYHOM 3aBUCHMOCTBIO. [l ompenene-
HUS CTeTNeHel BIWSHMS KaxIoro M3 aTpuOyTOB Ha
OLIEHKY YPOBHS OBLIO PELIEHO MCIOIb30BaTh METOJ
PaHXUpPOBaHUsI. AHKETUPOBAHME TPYIIIbI 3KCIEPTOB
13 YEThIPEX Ye0BEK MO3BOJIUIIO BbISIBUTH 4 UHIMBULY-
QITBHBIX PAHXUPOBKY, KOTOPHIE ObLIN TIPEICTaBICHHI B
BUJIE MaTPUIL MAPHBIX CpaBHEHUU. 3aTeM Oblia MOCT-
poeHa MeJMaHa — Takasi MaTpUla MapHbIX CPABHEHMUHA,
CYMMa pacCTOSIHUI OT KOTOPOIi 10 BCeX MaTpull Mmap-
HBIX CpPaBHEHUIA, MOJYYEHHBIX KCIIEPTaMHU, SIBJISIETCS
MMHUMAaIbHON. Ha OCHOBe MaTpHMIIBI, COOTBETCTBYIO-
el MeaMaHe, ObUTM BBISIBIICHBI HOPMaTM30BaHHBIC
OaJyIbHBIE OLIEHKM IpeanouyteHuii. CTeneHp coraaco-
BaHHOCTM 3KCIEPTOB OMNpeessiach yepe3 Koaphu-
LIMEHT KOHKOPJALIUHY.

[TocTpoeHHasi MojiesIb MCTIONB30BAIACh AJISI CpaB-
HUTEJIBHON OIIEHKW YPOBHS 3HEProcOepekeHWs Ha
TeppuTopun ToMCKoIi 001aCTU C YPOBHEM JIPYTUX pe-
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TMOHOB M IJI1 OUCHKW TUHAMUKH M3MECHCHNS YPOBHA
Ha MPOTAKECHUN TTOCTICIHUX TIATH JICT.

Ha »stane pa3pa0boTKu OCHOBHBIX HaIlpaBJIeHMI
MIpOrpaMMBbI TTOBBIIIEHUS 3HEPro3hPEeKTUBHOCTH ObI-
Jla TIOCTpOeHa MepapXus, OTpaxarollas MPUIMHHO-
CIIEJICTBEHHbIE 3aBUCHMOCTU MEXIYy aTpubyTaMu IO
tuny "cpenctBo-Lenb’. Kaxmomy atpuOyTy cCOOTBET-
CTBYET HEKOTOpAs 3a/1aua, KOTopasi He MOXKeT OBITh pe-
IIeHa, MOKa He OYIyT pelIeHbl ee OMUMHEHHBIE TTO/-
3ajaun. ATpUOYThl U3MEPSIOTCS B Oajliax, oTpaxaro-
IIMX CTETNEeHb pelIeHUs COOTBETCTBYIONICH 3anaun. Ha
puc. 4 mpeactaBieH ¢dparMeHT uepapxuu. lleneBbim
aTpuOyTOM sIBIIsieTcsl "YCIOBUS UL peain3aluu I10-
TeHIIMAaJIa SHeprocoepexxeHus". BuIeeHbI YeThIpe 0C-
HOBHBIE YCJIOBMSI — HaJTMuKe (PMHAHCOBBIX CPEJCTB Ha
peanu3aluio IPOeKTOB 110 SHEProcOepeXeHMIO; HATU-
YKe areHTOB, CIIOCOOHBIX Pa3padaThIBaTh U Pearn30-
BBIBaTh MPOEKTHI; 3aMHTEPECOBAHHOCTD MOTpeOUTECi
B CHUXXEHUU 3HEPronoTpedieHusi 1 MHGOPMUPOBaH-
HOCTb TIOTpeOUTeNeil OTHOCUTEIBHO BO3MOXKHOCTEN
sHeprocoepexeHust. sl Kaxmoro u3 arpuOyToB, Co-
OTBETCTBYIOLIMX 3TUM YCIOBMSM, OBLIM BbIIEICHBI
MOJYMHEHHbIE aTpUOYThI, 00ECMEUMBAIOIINE UX BbI-
MOJIHEHKE, KOTOPBIM, B CBOIO OUYepeib, TAKXKe COMoC-
TaBJIEHbI JOMUHUPYEMbIE aTPUOYTHI U T.]I.

3aBUCUMOCTb aTpuOyTa J1000ro ypoBHS (KpoMe
HIZKHET0) OT HEMOCPEICTBEHHO MOAYMHEHHBIX eMY aT-
pUOYTOB OMMCHIBACTCSI OLEHOUHOM 3aBUCUMOCTBIO.
Jlnst onpeenieHust CTeNeHel BIAUSTHUST MTOTYMHEHHBIX
aTpuOyTOB MCIOJIb30BAJICS METOJ TAPHBIX CPABHEHUIA.
O06paboTKa MaTpuII ApPHBIX CPABHEHUI, COMEPKALIIX
CTETIeHN TIPEBOCXOJICTBA aTPUOYTOB APYT Hall IPYTOM,
3aKJII0Yanach B BBIYMCICHUU COOCTBEHHBIX BEKTOPOB
MAaTpuIl U UX HOpMaTU3al|u.

[TocTpoeHHast Moae/ b UCIIONB30BANACH IS OIIpe-
JIeJICHUSI OLEHKM BJIMSHUSL MEPOIPUATUI, HaXoms-
HIMXCS Ha HUDKHEM YPOBHE MepapXuu, Ha LieJIeBOii ar-
puOyT. BBIUMCICHHBIE TPUOPUTETHI MEPONPUSITUI
MIPUMEHSUIMCH TaKXKe [UIST ONpeAeICHUs] 04epeIHOCTH
X peaqu3allMy M pacrpeleneHus (HUHAHCOBBIX
CPEICTB.
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TEOPUS W NPAKTUKA ®OPMALVMOHHOrO METOJA B PYAHOW FEONIOrMMN. Yacts 3
1.B. Ky4epeHko

TOMCKUI MOAUTEXHUHECKMIA YHUBEPCUTET
E-mail: lev@tpu.ru

ObCyx[aeTcs anbTepHaTUBHBIV BapUaHT COBEPLUEHCTBOBAHNS PYAHOGHOPMALIMOHHOIO METOAA C y4ETOM HaKOMEHHBIX B PyAHOU reoso-
v 3HaHWA. [pennaraeTcs oLeHMBaTL PyAHYI0 HOPMaLMI0 Kak BELLECTBEHHO-MeHETUYECKYIO KaTeropuio, akkyMymmpyIoLyio AaHHbIE O
DU3VIKO-XMMUYECKIX 11 TEPMOAMHAMUHYECKMX PeXMMaX PyAo0bpa3oBaHus, HO Ha 3Tane BbigeneHus (060CHOBaHUS) JINLLIEHHYIO reosio-
MM4eCKOro (MeTaIoreHn4eckoro) coaepxaHus. BelLecTBeHHoe ConepxaHme pyaHoN popMaLmy OnpeaenseTcs nPMHaaTeXHOCTbI0 06b-
EAIVIHSEMbIX B HEV MECTOPOXAEHNI K [e0NI0MM4ECKOM (hopMaLin € MOHBIM KOMIIEKCOM MPUCYLLMX eV CUHIEHETUYHBIX TONIE3HbIX MCKO-
naemblX, 3aKIO4EHHbIX B €€ cybcTpare. [1onMKOMMOHEHTHas PyAHas (hopMaLms BKIIOYAET MOHOKOMIOHEHTHbIE pyAHble CybpopmMaLmm
10 BUAAM MUHEPASTbHOTO ChipbS. [€0I0MMYecKIe PeXMMbI Pya00OPa30BaHNs ANarHOCTUPYIOTCS B MPOLIECCE METATIOMeHUYECKUX UCCe-
[10BaHWI 1 B CITy4ae KOHBEPreHTHOIO OPYAEHEHUS YHUTLIBAIOTCS B PaHTe reosoriveckux TunoB — COCTaBHbIX YacTedt pyaHbIX Cybgopma-
Ui B npeanaraemom noHUMaH1M HasHaveHus: PyaHOGOPMAaLIMOHHOTO MeToAa 1 COepXaHus PyAHbIX opMaLmi, pyaHbIX Cybpopma-
UMV 11 reonormyeckux TUNoB BCe TakCOHb! PyAHOPOPMALIMOHHON MepapXum COCTaBIISIOT HeMOCPEACTBEHHOE OCHOBAHNE MeHETUYECKOM
KnaccugmkaLmm pyoobpasyioLmx npoLeccoB v MOTYT NPeacTaBIsiTb HEMOCPEACTBEHHOE OCHOBAHWE [e0JI0r0-reHETUYECKOM Knaccugu-

Kauym pynoobpasyioLmx npoLeccos, pa3paboTka KoTopovi — 3afaaya brvxaniero byayLero.

BeeneHue

B mpenpinymux crathsax nukiaa [1, 2] BblmoaHeH
aHaJIM3 COBPEMEHHOTO COCTOSIHUSI PyTHO(DOPMAIIOH-
HOTO METOfia B TEOPETUYECKOM U MPUKIATHOM €ro ac-
nekTax. Pe3ynbrathl aHaim3a copMyIMpoBaHbl B BUIE
BbIBOJIOB, CYILIECTBO KOTOPBIX CBOAMUTCS K CIIEAYIOIIEMY.

Bo-miepBbIX, MONYBEKOBAsI peanu3alusl 3al0XKeH-
HBIX ocHoBononoxXHUKaMu MeToga C.C. CMUPHOBBIM
u FO.A. bunmbunbM nzeii obecneynia moaydyeHue 0o-
HIMPHBIX SMITUPUUECKUX MATEPUATIOB, PACKPBIBAIOLIX
MHOTHE paHee He M3BECTHBIC 3aKOHOMEPHOCTH Te0JI0-
TMYECKUX MTPOLIECCOB, B TOM UMCJIEe pyA000pa3yOIIuX.

Bo-BTOphIX, K Hayaly BOCBMUJIECSTHIX TOIOB
MPOIIIOTO CTONETHS] HAKOIMINCh MHOTOYMCIICHHBIE
(baKTBI, KOTOPBIC B COBOKYITHOCTH He YKJTabIBAIOTCS B
pPaMKU  OOLIENPUHATBIX MPUHIIAIOB (DOPMAIIOHHOI
TUIU3ALAN MECTOPOXKICHUIA MOJIE3HBIX MCKOMAEMBIX.
Crajio OYeBMAHBIM, YTO DPYIHO-MUHEPAIbHBIN, Me-
TaJbHO-MMHEPAJbHBIN COCTAB Pyl He MOXeT obecre-
YUTh TUCKPETHOCTH (DOPMALIMOHHBIX COBOKYITHOCTEI B
TIPUHIIATIE BCIIEACTBHE YPE3BBIYATHO MHOTO00OPA3HBIX
OOBIYHO MOCTETIEHHBIX BJIEMEHTHO-MUHEPATbHBIX B3a-
HMMOIIEPEX0I0B MEXIY MECTOPOXKICHUSAMU OIHOTO U
Pa3HBIX BUIOB MUHEPATbHOTO ChIPbSI, B YACTHOCTH U,
Npexae BCEro, — IMAPOTEPMabHBIMU. DTy OCOOEH-

HOCTb OpYJICHEHMs Ha MpPUMEPE OJIOBSHHBIX MECTO-
poxaennii orMmetu emre C.C. CyvupnoB [3]. Cyect-
BYIOT pa3IMyHble OLEHKU TOTrO, 4TO CJIEHYyeT IIPUHU-
Marthb 3a BEUIECTBEHHBIN COCTaB PY/l U HE HAWIEHBI KPU-
TepUM €ro CXOACTBa (pasiuuuil) B MECTOPOXICHMSIX
OJTHOTO ITOJIE3HOTO MCKOIAaeMOoro, 0€3 4ero BeIeCTBeH-
HbIE TPAHMIIBI PYTHBIX (POPMALIMii OCTAIOTCS PA3MbIThI-
MM, a cCaMM pyJHbIe (hopMaly HECYT PU3HAKU HEOT-
peneneHHOCTU. Bee 9TO CIy:KUT IpUYMHON MHOTOBA-
PUAHTHOCTU (POPMALIMOHHBIX KJacCUUKAIIUNA MECTO-
POXIIEHMI OHOTO BUJIA MOJE3HOIO MCKOMAeMOro, KO-
TOpbIE B pab0OTaxX pa3HbIX aBTOPOB OTYACTH COITOCTABU-
MBI WJIM JaXe He COMOCTaBMMbI MeXIy co00ii [2].

B tpeTbux, B mpotiecce hopMallMOHHbIX (MeTaI0-
TeHMYECKMX) UCCIeNOBAaHUIA OTKPBITHI IIMPOKO BbIpa-
JKEHHbIE SIBIEHUS] KOHBEPTEHLIMU U TUBEPIEHIIMU PY-
J1000pa3oBaHus, 1 3TO CO3Aal0 AJsI pa3pabdOTUMKOB
(bopmalMoHHOTrO MeToza ellle OOHY IPoOIeMy: MO0
OTKa3aThCsl Ha 3Tane BblaeNeHus: (000CHOBaHMS) pya-
HbIX (hOopMallMii OT yyeTa reoJOorMYeckKuX PexMMOB,
VCIIOBMI, CUTYyallMii peaau3alliy pymoo0pasyIoliux
MPOLIECCOB, JIM0OO YUUTHIBATh UX BCE B 00BEME ONHOM
PYAHOIA hopMaLnu, TMO0 PyAHYIO (hOpPMALIMIO TPUHSI-
TOTO BEIIECTBEHHOTO COMIEPKAHMUS M OHOTO MOJIE3HO-
r0 MCKOMaeMoro auddepeHupoBaTh M0 MpU3HAKaM
pas3IMuMid B T€OJIOTMUECKON OOYCIOBIEHHOCTU PYIO-
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