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Wuctutyt matematuku um. C.JI. Co6oneBa CO PAH

AnHortauus. [Ipencrasnena peannsanus pasindyHbIX MeTOLOB (paKTOPHOro Bpa-
LeHUs Ha 6a3e UHUCNEHHBIX METONOB HeJUHEHHOH ONTUMHU3ALUU C YCJIOBHSIMHU.
[IpyBeneHo cpaBHEHHe OPTOTOHAJNBHBIX W KOCOYTOJIbHBIX METOLOB BpAlleHHH.
JlokasaHo MpPeBOCXOACTBO KOCOYTOJbHBIX METOIOB BpAlleHUS Haj OPTOrOHa/Ib-
HBIMH.

KaioueBble cioBa: (GakTOpHBIH aHa/lu3, KBapTUMakc, BapHMakc, oOJMMaKc,
KBapTUMHUH, 0OJUMUH, GUHOPMAMUH.

Beenenue

OnHo#t u3 npobseM (haKTOPHOTO aHaAW3a sBJseTCs NpobseMa BpallleHHUs U HH-
TeprpeTaluu. Takhe MeTOAbl MOJyueHHs MepPBUYHOTO (HDaKTOPHOTrO pelleHHsl Kak
LeHTPOWIHBIH METOA, MeTOH TIVIaBHbIX (PAKTOPOB, METOJ MHWHHUMAaJ/bHBIX OCTAaTKOB
He I03BOJISIIOT IPOU3BOAWTbL HMHTEpPHpeTaluio (akTOpHOH CTpyKTyphl. Hanpumep,
LHEHTPOUAHBIA METOA W METOH IVIaBHBIX (PAKTOPOB HMEIOT BbICOKOHATPYXKEHHBIH HC-
XOIHBIMH T0Ka3aTeJsAMH MepBbIA (haKTOpP, BKIAYAIIIUHA B ce0s MakKCUMyM pasbpoca
3HaYeHUH NepeMeHHbIX, BbIUMCAseMbIX B NMPOEKL MK Ha MepBbld pakTop. Merton mMu-
HUMaJ/IbHBIX OCTAaTKOB HMMeeT HelpeacKasdyeMbld XapakTep, 3aBUCHMBIA OT HayaJb-
HOTO NMPUOJIMXKEHUS, YTO OOBSICHSIETCS ero KPUTepueM MHUHHUMHU3alUMU HEeBSI30K BOC-
CTaHaBJMBaeMOH M HCXOQHOH KoppessiLMOHHOH MmaTpuuel. [Ipobsiema QakTopHOro
BpallleHHsl CBSI3aHA C HEOJHO3HAYHOCTbIO (PaKTOPHBIX pelleHUH. B pamkax kputepus
MUHHMAaJIbHBIX OCTATKOB YAOBJIETBOPUTEJbHOE pelleHHe MOXeT MUMeTb Pa3JIHn4yHbIH
BU/I.

JIns BelIe/IeHUs] ONHO3HAYHOIO pelleHUs] MOT'yT UCIO/Nb30BaThCs PA3JIHYHbIE KPU-
Tepuu BpalleHusi. [lonydyaemoe B pe3y/bTaTe BpalleHHUs (PaKTOPHOE pelleHHe JOJIXK-
HO 00/1alaTb XOpOLUel WHTepHpeTHPYeMOCTbIO, CYTb KOTOPOTO 3aKJ/I0YaeTcsl B Of-
HO3HAUHOM OTHeCEeHHWe KaKIOW HCXOAHOW NepeMeHHOH JIMIIb K OLHOMY M3 (pakTo-
poB. Pesynbrupytomine hakTopel MOryT OBITh KaK OPTOTOHAJbHBI APYT APYTY, TaK U
KocoyrosbHbl. KocoyrosnbHoe BpaleHue NMPUBOAMT, KakK MPaBUJIO, K JydlleMy pas-
HECEeHHUIO MepeMeHHbIX Ha (paKToOpbl B CBSI3U ¢ O0Jblliell BO3MOXHOCTbIO BblOOpa
HarnpaBJ/eHHs] (PaKTOPHBIX OCEH M MOJYdYeHUs MPOCTOH (aKTOPHOH CTPYKTyphl [1],
KOTJ1a UCXOJHBbIe TlepeMeHHble MaKCHUMaJbHO MPUKATBl K (PAKTOPHBIM OCSIM.
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dakTOpHOE BpalleHHe OCYLIECTBJISETCS MOCPEACTBOM YMHOXKEHHS MEPBUYHOIO
(bakTOpHOro OTOOpakeHHWsi Ha MaTpuly MpeoOpasoBaHus. Marpuua, noJjydyeHHas
KaK [pOM3BeJeHHe TPaHCIIOHUPOBAHHOM MaTpHLbl NpeoOpa3oBaHHUA Ha caMy Mart-
puLy npeoOpa3oBaHUs, COOTBETCTBYeT MaTpUle KOppeasiuhid Mexay (pakTopaMH.
[losTomy Ha maTpuuy npeoOpa3oBaHUsl HAKJ/aAbIBAeTC KakK MUHUMYM OJHO Orpa-
HUUYEHHe, 3aKJ/loyallleecss B TOM, YTO AHAroHaJ/bHble 3JeMeHTbl MaTPHUIlbl MPOU3-
BeJIeHHsl, COOTBETCTBYIOLINE KOpPpeIsLUsAM MeX1y OLHUMH U TeMe ke (PaKTOpaMH,
NOJIKHBl PaBHATbCA 1, TOra Kak BHeAUAaroHaJ/bHble 3J€MeHTbl NOJ/KHBI ObITb IO
moay/to He Gosblie 1. Ecau mosydaioT opToroHasibHOe pelleHHe, TO KOppessiiuu
MeXJy Pa3JUUHBIMH (paKTOpaMu HOJKHBI paBHATbCS (. Martpuua npeo6pasoBaHusi
ornpenessieTcss B COOTBETCTBUH C ONpPeNeJEHHBIM KPUTEPHUEM OT 3JIeMEHTOB KOHEUHOMH
(hakTOpHOH CTPYKTYpbl. MUHUMHU3ALUSA UM MaKCUMHU3ALUs 3TOTO KPUTEPHUS MO3BO-
JileT HaWTH ONTUMAaJ/bHYIO MaTpULy NpeoOpa3soBaHHUsl, AOCTABJ/SIOIULYI0 MHHHUMYM
UJIA MaKCUMYM LeJieBOM (PYHKUHUU KPUTepHS.

B naHHOll paboTe ONTHMHU3aLMsl KPUTEPHs BpalleHUs] OCYLIECTBJASETCS Pas3Jiny-
HbIMU MeTOJaMH HeJMHEeHHOH ONTHUMH3aLMHU: MeTOol KOH(pUrypauui, Mmeton aedop-
MHUpyeMOro MHOTOrpaHHHUKa, MeTon Po3enbpoka u mMeton ciaydyaiiHoro noucka. Orpa-
HUYEHHS, HaKJ/aJblBaeMble Ha MaTpUILy peoOpa3oBaHUsl, YUUTHIBAIOTCH C MOMOLLBIO
MeTona WTpapHbIX PyHKUUH. B paboTe npuBOoAUTCS CpaBHEHHE Pa3/JMUHBIX METON0B
BpallleHHsl: KBAPTUMAKC, BapUMakKe, 00JUMaKC, KBAPTUMUH, 0OJUMUH, OUHOPMAaMHUH.
Hccnenyercss opuruHaibHbl KPUTEPUH UHTEPIPETHPYEMOCTH, €CTeCTBEHHBIM 00pa-
30M YYHUTBIBAIOUIMH HHTepNpeTALHOHHbIE CBOHCTBA Ile/]eBOH (PaKTOPHOH CTPYKTY-
pbl. Bce kpuTepuM BBIYMCJAIOTCS B [ABYX BapHaHTaX: C OFPAHUYEHUSIMH Ha OpPTO-
FOHAJIbHOCTb MaTpHlbl MpeoOpa3oBaHUss U 0e3 TAKOro OrpaHWyeHusi. TeM caMbiM
Takue HM3BEeCTHble OPTOTOHAJIbHble MeTOIbl KaK KBAapTHUMAaKC M BapUMaKC BBbIYMCJSA-
IOTCSl BIIEPBbIE KaK KOCOYTOJIbHble MEeTOAbl 0e3 JOMOJHUTENbHbIX OrPpaHUUEHHH Ha
OpPTOroHa/bHOCTh. Jl0Ka3biBaeTCsi MPEBOCXOACTBO KOCOYT'OJMbHBIX METOJ0B BpalLEHHS
HaJl OPTOrOHAJbHBIMH.

1. Maremarnueckad NnoCTaHOBKAa 3aJadu

Marpuna A < a;; — MaTpula NepBUUHOIO (PAaKTOPHOTO OTOOpPAKEHHUS pa3Mep-
mxg

HOCTH M X g BECOBBIX KO3((HLHEHTOB. [71e m — 4uc/a0 u3yyaeMblX NapaMeTpos, g
— 4ucJa0 00X (PaKTOPOB.
Bpalenue 3akso4aeTcs B ClaeAyIOled MaTPUYHOH Onepaluu:

V = AA,
V' < v;; — KocoyroJibHasi (hakTopHas CTPYKTYpa;
mxXg
A < \;; — MaTpulla BpalleHHs.
gxg

Martpuua kKoppeasiuui C’g?g Cij PA3MEPHOCTH g X g MeX]y KOHeUHBbIMH (paKTopa-

MU, KOTJla MCXOMHble NaHHble CTaHIAPTH3UPOBAHBI (IHUCIIEPCUU ME€PEMEHHbBIX PaBHBI
1, a cpennue 0) BbiuHcasieTcst Mo Gopmye:
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C = ATA.

ILJIH ManHU,bI BpaHLeHI/IH A JNOJIZKHbI BbITIOJIHATBCA COOTHOILEHHUA:
_ 2 __ L

Cii = i:1>\ij_1 (]—1,,g)

A TaK>Ke OI‘paHI/IquI/IH THUIlAa HepaBeHCTB:

g
|cij| = Z)\ki)\kj <L
k=1

Ecsu pesynbrupyloliee GakTopHoe pelleHHe AOJKHO ObITb OPTOrOHAJbHBIM, TO
OrpaHHUYeHUsl THIIA HEPABEHCTB, 3aMEHSIIOT OFPAHMUEHHSAMH C;j = > 5_, Akidgj = 0.

3anaya (pakTOPHOrO BpallleHHs COOTBETCTBYeT MAaKCUMH3ALUUH WJIW MHHUMM3a-
LIUM ONpeleIEHHOrO KpuTepusl K, Kak (yHKLHH OT 3JEeMeHTOB MaTPULbl Pe3yJbTH-
pyolerd GakTOPHOH CTPYKTYPHI:

K = f({vi;}) = f ({as;},{Ni;j}). [lockombky sements {a,;} 3amanel, To 3anaya
CBOLMTCS K HaxoxJeHHIO 3KcTpemyMa ¢yHkuuu K = f({)\;;}) oT He3aBHCHMBIX
nepeMeHHBbIX {);;} ¢ OrpaHHUYEHUSMHU:

i A =1m

2 1 Aridegl < 1w 35 Aideg = 0.

Takxke npepsaraetcss MCIOJb30BaTh CJelylollMe OFPaHUYEHHs] Ha BUJI pe3yJib-
TUpYIOleH (haKTOpPHOH CTPYKTypbl. OOLIHOCTH NMepeMeHHbIX KOHeYHOH (paKTOpHOH
CTPYKTYpPBl AOJKHBI ObITb He 0oJbllle OOLIHOCTEH MepeMeHHbIX MUCXOAHOH (DaKTop-
HOH CTPYKTYPpBl, @ TaKxKe He MEeHblIe ONpeeseHHOr0 Mopora 3Ha4YMMOCTH:

hi = \/ZZ:1 U?k < \/ZZ:1 azzk = hi w hi > p.

2. Kputepuu BpaueHus

KBapTtumakc

m

K = vap.
i=1 p=1
MakcuMH3alyst JaHHOrO KPUTEpUs] MPUBOAUT TEOPETHUECKH K MHHUMAaJjbHOH
CJIO’KHOCTH KaXJOT0 MCXOAHOro Mapamerpa paBHOH |, Korma MCXOOHBIM Mapamerp
BBIPaXKaeTcsi TOJbKO Yyepe3 onuH dakTop [2].
Bapumakc

g m 2 9 m 2 2
K=nd 32 (52) -2 (2%
: hi L~ K2
p=1 i=1 p=1 \i=1 *
Makcumusauus BapuMakce KpPUTEpPHUsl COOTBETCTBYeT MAaKCHMH3aUWW AMCIEPCHH
KBaJpaToB Harpy3ok (akTopoB. TeM caMbIM TeOopeTHUecKasl CJOXKHOCTb (pakTopa

yMeHbIIaeTcs, HAarpy3Ku ¢akropa 6iusku K O unn 1, u GpakTop MOKHO HAUIYUILIHUM
00pa3oM TNpOHHTeprnpeTHpoBaTh. HopMmanuzauus (akTOpHBIX HArpy30K B JaHHOM
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KPUTEPUH YCTPaHseT pa3juude MexXAy BKJagaMU OTAEJbHBIX MapaMeTpPOB MPOIOp-
LMOHAJBHOE UX OOLIHOCTSAM.
Oo6aumakc

S
(Zm sy 3p)

MakcumMusanus 1aHHOTO KPUTEPHsl COOTBETCTBYeT MAaKCHMHU3alLlUK JKcLecca Cy-
Ya¥HOH BeJHMUYHMHBI {, NPEACTaBJIeHHOH BBIOOPKOH v;; U —v;;. B pesysbrate MakcH-
MH3UPYeTCs 10Jis1 OOJbIIUX U MajleHbKUX (OJU3KUX K HYJH0) 3/1eMeHTOB (DaKTOPHO#H

CTPYKTYPHI.
KBapTumun

K =

Z Z VipVig-

p<g=1 =1

MunHuMHM3aLKUs JAHHOTO KPUTEpPHUs] COOTBETCTBYET HJee MPOCTOH (aKTOpHOH
CTPYKTYPHBI, KOra A5l (PUKCHPOBAHHOH Napel (haKTOpOB NepeMeHHble MaKCUMaJbHO
npubINKAIOTCH K OLHOMY U3 (PAKTOPOB.

O6aumMuH

p<q=1 | =1 hi hi i=1 hi i=1 hi

[Ipu v = 0 — 3T0 HOpMa/NKM30BaHHBIM KBAPTHUMHUH KPUTEPHUH,

npu v = 1 KpuTepuil HasblBaeTCs KOBAaPHMHUH,

npu v = 0.5 KpuTepuii HaspiBaeTCsi GUKBAPTHMUH.

MuHMMH3aLKS KOBADUMHUH-KPUTEPHUSI COOTBETCTBYET MUHUMHU3ALUH KOBapHUALUU
MeX1y KBaApaTaMM 3JIEeMeHTOB pa3/JM4YHbIX Nap (PaKTOPOB KOHEYHOH (aKTOPHOU
CTPYKTYphl. KOBapUMHUH-KPUTEPUI TeOpeTHUUECKH NaéT OPTOrOHAJbHOE pelleHHe.

BuHopmamuH

S () () (B (5
p<q=1 Li=1 hi hi i=1 h; i=1 hi

MuHuMHU3aLMs 1aHHOTO KpUTepusl OsM3Ka K pedy/jbTaTaM OMKBAapTHMHH pelle-
HUS.

Kpurepuii uHTepnpeTUpyeMOCTH

[losmyueHue uHTEprnpeTHpyeMoro (pakTOPHOIO peLIeHHUs CBSA3aHO C IMOJy4YeHHeM
MUHHMMAaJbHOH CJI0XKHOCTH HMCXOAHBIX NapaMeTpoB, KOrAa TOJbKO OfHA (paKTopHas
Harpyska nepeMmeHHo# Oauska K 1, torma kak ocranpHble 6su3kd K 0. Tloatomy
npensiaraeTcs CJeayOLHUA KPUTEPUH, HENMOCPEeACTBEHHO YUMTBHIBAIOLIMA 3TO CBOH-
CTBO.

K

DD o = vl

i=1 p=1
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rae v — MakcUMaJ/bHas 10 MOAYJ/I0 (PaKTOpHAs HArpyskKa i-od nepeMeHHOH (pak-
TOPHOH CTPYKTYPBHIL.

MakcuMu3auus JaHHOTO KPUTepHUsl NPUBOJUT K TOMY, YTO MakKCHMaJ/bHas (ak-
TOpHasi Harpy3Ka nepeMeHHOH npubauKaeTcs K 1, Torna Kak octanbHble K 0.

3. Mertoapl onTUMHU3ALNHA

OnTuMH3alUI0 KPUTepUsl BpallleHHs, KaK (PYHKUUH OT HE3aBUCHUMBIX TepeMeH-
HBIX MaTpHULbl BpallleHUs] C OTPaHHYEHHUSIMH, MpeaJaraeTcsi OCyleCTBAATh METOAOM
mrpadubix QyHkuui [3]. B KauecTBe MeTonoB 6€3yCJ0OBHOH ONTHUMH3ALHU METONA
wTpapHbIX (PYHKUHUH BBIOMPANNUCh CJEAYIOLIHe aJbTePHATHBHbIE METO/BL:

® MeTOZ KOH(UIrypauu#,

e MeTo 1eOPMUPYEMOr0 MHOTOIPAHHUKA,
e meton Posen6poka [4],

e MeTON CJAy4alHOTO MoucKa [5].

4. YUucneHHbIN IKCIIEPUMEHT

Merton mtpapHeIX (PyHKUHH ¢ BbIOOpOM MeTona 6e3yc/O0BHOH ONTHMHU3aLHUH, a
TakxKe ajganTalus 3ajgadd (paKTOPHOrO BpalleHWs U BbIOOP PassHMUHbIX KPUTepHeB
BpallleHUsi ObLIM peau30BaHbl B BUAe OTAe bHOH mporpammbl RFA (puc. 1, 2).
[TockosbKy HCIOJB30BAJUCh HerpafiveHTHble MeTOAbl ONTHMH3ALHUH, BCe KPUTEPHUU
MaKCUMH3aUUK OBLIM NPHUBENEHbl K KPUTEPUSM MUHHMMHU3ALUU C MOMOILbIO oOpallle-
Husl Kputepusi 1/K. Tem camblM HeJIMHEHHOCTb TPeoOPAa30BaHUSI KPUTEPHUS Cyllle-
CTBEHHO He M3MeHsJla paboTy aJrOPUTMOB MOMCKA 3KCTpPeMyMa, U 3Ha4eHHsl KpuTe-
pHeB Bcerja oCTaBaJMCh MOJOXKHUTEIbHBIMH.

F |

| £ RFA = | B )
File Settings
1 2 3 4 5 Al

1 [03460 04640 |[0.2360 [0.1530 |0.6020 B |—|—|

> (03270 05310 |0.2070 [0.1820 |0.5610

3 (02130 04180 01250 [-0.7110 |-0.0550

4 [01320 [0.2170 |-0.8090 |-0.1810 [0.3180 =

5 [0.0750 |0.2180 |0.7850 [0.2350 |-0.3640 1

6 (0.9370  [0.1870 02120 [0.0750 |-0.1460 T

7 (09200 01710 |-0.2280 |[0.0740 |-0.1430

g (09710 (01670 0.0110 [0.0210  |-0.0180

9 [0.9790 (01280 |0.0320 [0.0090  [-0.0120

10 [0.8540 03720 |0.1780 |-0.0650 |0.1070 ]

1108300 |0.3980 [0.1190 |-0.0700 |0.0610

12 [0.6600 |0.3720 [-0.1430 |0.1650 |-0.0260 =

m M| Refresh || Save | min: g Go!

n |5 [ Clear max:

Puc. 1. MuTepdetic nporpamMmel RFA.
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] -
|4 Settings |ﬂ|—J-§3-
significance: 92_5| |

max factors correlation:  [1.0 |

gamma eblimin; 1.0 |
penalty: |10.0 |

random DO: Tad

Puc. 2. Mnrepdetic nporpamMmbl RFA.

JlocTOBEpHOCTb pesy/bTaToB, MoJaydyaeMblx mporpammoil RFA, nmonteep:kaeHa Ha
KJIACCHUECKHX TPUMepax, TaKUX Kak 8 MOp(OJIOrHiecKHX napameTpoB, 24 McUxoJo-
THYeCKHX MapaMeTpa, 5 COLHUAaJbHO-3KOHOMHUECKHUX TapameTpoB [2], 12 mepemeHn-
HBIX KPOBSIHOTO naBJieHus [1].

CpaBHeHHe pe3ysnbTaToOB (PAKTOPHBIX CTPYKTYP AJist 15 mepeMeHHBIX apTepHaJb-
HOU THMEePTeH3MH HayasJbHOH CTalUM NMPeNCTaBJeHBl B CAEAYIOUIMX Tabauuax (Tad-
auue 1-4). B kadyecTBe MCXOAHBIX NapaMeTpoB OblIM B3ATH 15 GHOPHU3NYECKHX
nokasartesedd ajs 131 nuua ¢ aprepranbHON rUMepTeH3neld HauyalbHOU CTaguu:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)

sec,

unoekc maccor mesa (MMT),

yacmoma Ovixanus (491),

ceemenmosideprole Helimpogursl (C),

aumepoyumot (J1),

KOHeuHO-cucmoauueckutl pasmep resozo seryoouka (KCP),
KOHeuHo-cucmoauyeckuti 06vem aesoeo serydouxka (KCO),
KOHeuro-0uacmoauteckutl pasmep reeoeo xeryoouka (K/P),
KOoHeuro-0uacmoauteckuti ob6vem aesoco serydouka (KHO),
yoapHoiil ob6vem (YO),

munymrolli 06vem cepdua (MOC),

obuyee nepugepuueckoe cocyoucmoe conpomusienue (OICC),
urndexc Xuavdebparnoma (MX),

ppakuus svibpoca resozo serydouka (DPB),

Gpakuus yxopouenus regoeo xcearyoouka (DY).

Kputepuit Bapumakc 6e3 orpaHHUYeHHH Ha OpPTOroHasJbHOCTb paBeH 147.1935.
Hns oproroHasnbHoro chaydas ero 3Hadenue 139.8764. Kputepu#i obnumaxc pnas
KocoyroJsibHOTO cayuasi paBer 0.0627.

Kputepuit nurepnpetnpyeMocTy AJs KocoyrospHoro cayuas paseH 40.0769.

Kputepuii obmumake njs ucxonHoro (aktopHoro peuieHusi paBeH 0.0436. Ilas
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Ta6auna 1. MicxonHoe dhakTopHoe pereHne (MeTON IMIaBHBIX (DaKTOPOB)

Fl1 F2

F3

F4

F5

Bec

0,346 |-0,464

0,236

0,153

0,602

UMT

0,327 |-0,531

0,207

0,182

0,561

qn

0,213 |-0,418

0,125

-0,711

-0,055

C

-0,132| 0,217

-0,809

-0,191

0,319

JI

0,075 |-0,218

0,785

0,235

-0,364

KCP

0,937 (-0,187

-0,212

0,075

-0,146

KCO

0,92 |-0,171

-0,228

0,074

-0,143

KIAP

0,971 0,167

0,011

0,021

-0,018

KI0

0,979 0,128

-0,032

0,009

-0,012

YO

0,854 0,372

0,178

-0,065

0,107

MOC

0,83 | 0,398

0,119

-0,07

0,061

OIICC

-0,66 |-0,372

-0,143

0,165

-0,026

UXx

-0,107| 0,412

-0,117

0,736

0,068

®B

-0,351/0,557

0,408

-0,244

0,261

Yy

-0,304 {0,467

0,419

-0,149

0,239

Tabauua 2. @akropHas cTPyKTypa BapuMakc (OPTOTOHAJbHBIE CJydai)

Fl F2 F3 F4 Fb5

Bec | 0,1349 (-0,0739| 0,0789 | -0,0699 |0,8613
HMT | 0,0842 |-0,1472| 0,0952 |-0,0701 |0,8584
qa | 0,086 |-0,0774| 0,0433 |-0,8493| 0,0873
C -0,07 | -0,052 |-0,9135| 0,0598 |-0,1075
JI 0,0117 | 0,0282 | 0,9229 | -0,0162 | 0,0647
KCP | 0,7393 |-0,6377| 0,0145 | -0,0933 | 0,151
KCO | 0,7295 |-0,6287 | -0,0047 | -0,0835 | 0,1379
KAP | 0,943 [-0,2564| 0,0485 | -0,0129 | 0,1191
KJ0 | 0,9316 [-0,2985| 0,0165 | -0,035 | 0,1329
YO |0,9465 | 0,0697 | 0,0524 | -0,0015 | 0,1075
MOC | 0,9306 | 0,0459 | 0,017 | 0,0105 | 0,0393
OIICC|-0,7759|-0,1167| -0,0223 | 0,0736 | 0,0267
HUX | 0,0057 | 0,0381 | -0,028 | 0,8585 |-0,0441
®B | -0,0245|0,8448| 0,0047 | 0,024 |-0,1124
oy |-0,0275(0,7436| 0,0715 | 0,063 |-0,0517
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Tabnuua 3. dakropHast cTpyKTypa obanMakc (KOCOYroNbHBIN c/yuait)

Fl F2 F3 F4 F5
Bec | 0,0558 | 0,1716 | -0,0287 | -0,0133 |0,8187
HUMT | -0,0133 | 0,0944 | -0,0474 | -0,0116 |0,8078
qa | -0,0391 10,0199 | -0,0214 |-0,8344| 0,0221
C |-0,00820,0312|0,9022 | 0,0241 |-0,0219
J |-0,0476 |-0,0758(-0,9164| 0,0165 |-0,0184
KCP | 0,5147 |-0,4831| 0,0028 | -0,0341 | 0,014
KCO | 0,5108 |-0,4774| 0,0211 | -0,0265 | 0,0051
KAP | 0,8197 | -0,122 | -0,0235 | 0,0352 | 0,0217
K10 | 0,7965 |-0,1533| 0,0087 | 0,0143 | 0,0322
YO |0,9124 | 0,182 |-0,0231 | 0,0321 | 0,0532
MOC | 0,8977 | 0,1432 | 0,0077 | 0,0399 |-0,0122
OIICC|-0,7628 |-0,1828 | 0,0022 | 0,0552 | 0,0635
Hux | 0,114 | -0,039 | 0,0099 | 0,8508 | 0,0087
®B | 0,2118 |0,7631| 0,0016 | -0,0191 | 0,003
oy | 0,1787 [0,6716| -0,0643 | 0,0295 | 0,0455

Tabauua 4. @akropHasi CTPYKTypa MO KPUTEPUIO HHTEPIPETUPYEMOCTH (KOCOYTOJMbHBIN Cayuai)

F1 F2 F3 F4 F5
Bec | 0,1949 | 0,0000 | -0,021 | -0,0062 |0,7783
HUMT | 0,16 |-0,0815|0,0000 | 0,0000 [0,7679
q9a | 0,2165 |-0,0211| 0,01 |-0,8305 | 0,0261
C |-0,0598 -0,0382|-0,888 | 0,0225 |0,1504
JI 0,0000 | 0,0000 |0,9059| 0,0205 | -0,19
KCP | 0,8631 |-0,4849| 0,008 | -0,0288 | 0,0149
KCO | 0,8502 |-0,4783(-0,0095| -0,0214 | 0,0097
KIP | 0,9721 |-0,0817| 0,0251 | 0,0187 |-0,0001
K10 | 0,9734 |-0,1221(-0,0066| 0,0000 | 0,0178
YO |0,9085 | 0,2377 | 0,0152 | 0,0023 | 0,0202
MOC | 0,8934 | 0,2084 |-0,0105| 0,0107 |-0,0357
OIICC|-0,7374 -0,2506 | 0,0000 | 0,0829 | 0,0839
HUX |-0,1191 | 0,0000 | 0,0003 | 0,8462 | 0,0000
®B | -0,2005 |0,8173|-0,0213| -0,0535 |-0,0217
oy |-0,1863|0,7167 | 0,0441 | 0,0000 | 0,0094
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peleHusi o6JKMMaKC, MOJYYEHHOTO C MOMOLIbIO CHellUaJbHOro ajropurMa Ha 6ase
aHAJUTUYECKOrO UCC/ef0BaHUS MOBefeHUs (PYHKIUHN KPUTePUs, KPUTePUH paBHAJICS
0.0448 [6]. Pemenue, nonyueHHoe Ha 6asze MeTona TpadHbIX (HYHKIHH, 0Ka3aa0Ch
6osiee 3p(HheKTUBHBIM.

O6sacTh NOMYCTHMBIX pelIeHHH KOCOYTOJBHOTO cjydasi BKJ4aeT B ceOsi 06-
JIACTb pelleHUH OPTOrOHAJNbHOI0, MO3TOMY KPUTEPHUH BpallleHHsl [/ KOCOYTOJbHOI0
cayydasi OyneT He XyKe, yeM [J151 OPTOrOHaNbHOr0. DTO 0Ka3blBaeT, UTO KOCOYTOJb-
Hble (DAKTOPBI MOTYT AATh MEHbIIYIO MOTPEIIHOCTh U 60JblIYI0 0JHM30CTh (DaKTOPOB
K HCXOOHBIM MapameTrpaM. Hanuuue xoppensiuuil Mexxay (pakTopaMyd 03HA4YaeT, YTO
MeXAy HUMH eCTb 3aBUCHUMOCTb: M3MeHeHHe OfHOro (hakTopa O3HayaeT WU3MeHeHHe
u ppyroro. [IoaToMmy HEeBO3MOXXHO BbISIBUTb BJHSIHHE KaxKAOro (pakTopa Ha M3yua-
eMblil mpouecc. FIMeHHO 1S BBISIBJEHHS TaKOro BJHUSHUS U BBOAMUTCS TpeOOBaHUe
OpPTOrOHAJIBHOCTH (PAKTOPOB.

5. 3akgaroueHue

[Ipensioxken oOWMK MeTOA ONTUMHU3ALUMK KPUTEpPUEB BpallleHUs Ha 6ase mMeTona
wTpapHbIX (GYHKUHUE U MeTofoB 6e3ycsoBHOM onTUMHU3auuu. [IpensoxkeH Kputepui
UHTEPNPEeTUPYEMOCTH €CTeCTBEHHBIM 00pa3oM YUYUTBIBAIOUIMH CBOWCTBA HHTEpIpe-
TUpyeMOoro (pakTOpPHOTO pellueHusi. Bce airopuTMbl peasd3oBaHbl B BUE OTHENbHOM
nporpaMMbl ¢ rpaguuyeckuM HHTepdeldcoMm Anas nosb3oBatensi. [lokazano nmpeumy-
1eCTBO 0O/JMMaKCe pelleHUs Ha 6a3e MeTona WITpadHbIX (PYHKUWH HaJ pelleHHeM,
10Jy4aeMOro C MOMOLIBIO CIIEeLHAIbHOIO aJrOpUTMa Ha 0a3e aHAJUTHYECKOro HC-
caenoBaHUs (PYHKUHUM KpuTepus. JlokasaHO MpernMyllecTBO KOCOYTOJbHBIX METOI0B
BpallleHHsl HaJl OPTOrOHAJbHBIMH.
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