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AHHOTAIINA
B Hacrosimee BpeMsA A MOJIEJIUPDOBAaHUS W IPUHATHA peINIeHUHd B cja-

OOCTPYKTYPUPOBAHHBIX CHCTEMAX IIIMPOKO MPUMEHsETCS KOTHUTHUBHBIM MOAX0A. [[aHHBIN
IIOIXO/I OPUEHTUPOBAH Ha Pa3paboTKy (pOPMaIbHBIX MOJIeJIE M METO/OB, MOePKUBAI0-
IIUX HUHTEJJIEKTYaJIbHBIA IpOIecC pelleHus mpobsieM 6GJiarosaps ydery B 9TUX MOJENAX U
MeTO0/IaX KOTHUTUBHBIX BO3MOKHOCTEN ueyioBeKa (BOCIIpUSATHE, NpeJICTaBJIeHNe, TO3HAHHUE,
MOHUMaHUe, 00bsiCHeHNE). B 0611ieM Buzie 10/, KOTHUTUBHON MOJIEJIBI0 TOHUMAETCS MOJETTh
SKCIEPTHHIX 3HAHUU O cHCTeMe, IPOUCXOAIINX B HEH Ipolleccax, a TakyKe 3aKOHAX U 3aKO-
HOMEPHOCTSIX ee (PYHKIITMOHUPOBAHUs, IPE/ICTABJIEHHAs B BUle KOTHUTUBHON KapThl. KorHu-
TUBHON KapTOW Ha3bIBAeTCA IMPUYUHHO-CJIE/[CTBEHHASA CETh, KOTOPAasA OTPaKaeT CyOBEKTHUB-
HOe IIpe/icTaBJIeHne HCCJIe/loBaTesid O CUCTEMe B BUJle MHOXKeCTBa CEMAaHTUYECKUX KaTero-
puii, Ha3pIBaeMbIX (PaKTOpaMU WM KOHIIENTAMH, U MHOKECTBA NMPUYHNHHO-CJIECTBEHHBIX
CBA3€eU MeXAy HUMU.

OpauM u3 ycaoBuil 3¢p@peKTUBHON pabOThl ¢ KOTHUTUBHOU MOJIENBIO SBJIsIeTCs obeclie-
YyeHUe ee BU3YaJIbHOTO IIpeZicTaBieHUA. B craTbe mpessaraercss Meradopa BU3yaTIU3AIUU
HeueTKUX KOTHUTHUBHBIX KapT, U OIpeJIesIAI0TCA JIBE ee COCTABJIAIINE — IPOCTPAHCTBEHHASA
Metadopa u Meradopa npezcrasieHuda. OCHOBY U IOCTpOeHUs MeTadOophl BU3yalu3aluu
COCTaBJIAIOT AJITOPUTMbI BU3yaIu3aluu TpadoB M IMOHATHE KOTHUTHUBHOU sCHOCTU. JljiA
OIIEHKU YPOBHS KOTHUTUBHOU SICHOCTH IIpe/jIaraeTcss Habop KpuTepUeEB.

PaccmaTpuBaeTcsa MexaHM3M HHTEPAKTHUBHOTO YIIPABJIEHUS BU3YaJIbHBIM 00pa3oM He-
YeTKON KOTHUTHUBHON KapThl B CHCTeMe IIPOIPaMMHOU MOJJEP>KKU KOTHUTUBHOTO MO/IEJIH-
poBanusa «UI'JIA». JlanHBIM MexaHu3M obeclieunBaeT THMOKYI0 HACTPOWKY BU3YaJbHBIX Xa-
paKTepUCcTUK MeTadop IpeJicTaBIeHNsA, YTO MIO3BOJISAET UCCIE0BATENI0 B XO/le aHAIN3a KO-
THUTUBHOU Mozenu GOKyCHpPOBAaTh BHUMAHUE Ha TeX €€ aCleKTaX, KOTOpbIe IMPEeJICTABIAIOT
JUUTs1 HeTro HauOOJIBIITNM HHTEpeC Ha TOM WJIU MHOM dTalle aHaJIn3a.

Bo3MmoskHOCTH UCHO/Ib30BaHUA MeTadop BU3yaIu3aluil U UHTEPAKTUBHOTO yIIPaBeHUs
BU3YaJIbHBIM IIpE€/ICTaBJIEHUEM HeYeTKUX KOTHUTUBHBIX KapT B cucremMe «T'JIA» mpousuiio-
CTPUPOBAHBI HA MPUMepPe KOTHUTUBHOU MOJIEJIH TIO/IJIEPKKU IPUHATUSA PENIEHUN B 00J1acTu
IIPOEKTUPOBAHUS TEXHOJIOTHYECKON OCHACTKU.

KiroueBbie ci1oBa: HeueTKas KOTHUTUBHAsA KapTa, BU3yaausanus rpadoB, KOTHUTUB-
Has ACHOCTb, MeTagopa BU3yaTUu3alui.

00TKYy (popMasIbHBIX MOEIEd M METOOB,
1. BBeneHue MOAJAEPKUBAIOIINX  HMHTEJIEKTYaIbHBIN
mmporiecc pereHus mpobsieM OJiaromapst
y4eTy B ITHX MOJEJSAX U METOJax KOTHH-
TUBHBIX BO3MOXKHOCTEH 4eyioBeKa (Boc-
MpUATHE, TPEACTaBJIeHNe, TO3HAHUE, I10-
HUMaHWe, OOBbsSCHEHHE) IPH pelleHun
yIpaBJeHYecKUx 3ajad. MeToJbl CTpPYK-
TYPHO-IIEJIEBOTO ¥ UMHUTAIIHOHHOTO MOJe-
JIMPOBAHUS CHUCTEM HA OCHOBE KOTHUTHB-

OaHuM #3 WIUPOKO IPUMEHSEMBIX B
HaCTOsIIIee BpeMSI IMO/IX0/I0B
K MOJIEJTUPOBAHUIO c71a00CTPYKTYyPHUPO-
BaHHBIX CHCTEM U IIPUHATHIO peEIIeHUH
B yIIPaBJI€HUH TAaKUMH CHCTEMaMU SBJISIET-
¢ KOTHUTUBHBIN IOJXOZ. B cooTBeTcTBUH
C OIpe/iesiIeHnEeM, TPUBEJEHHBIM B [2],
JIAHHBIN MOJIXO0/] OPUEHTUPOBAH Ha pa3pa-
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HOTO IIOAXO/AAa HPUHATO OOBEIUHATH IOJ,
OoOIIMM TEPMHUHOM «KOTHUTHBHOE MOjie-
JIMpoBaHue». B o0IeM Buje I0j, KOTHH-
TUBHOM MOJIEJIbI0 TIOHUMAETCA MOJEJb
SKCIIEPTHHIX 3HAHUU O CHUCTEME, IIPOUCXO-
JIAIUX B HEH IMpolieccax, a TakKe 3aKOHaX
M 3aKOHOMEPHOCTAX ee (YHKIIMOHUPOBA-
HUs, IpeJiCTaBJIeHHas B BUJIE KOTHUTUB-
HOU KapThl. KOTHUTUBHOU KapTOU HA3BI-
BaeTcs MPUYUHHO-CJIEJCTBEHHAs CETh, KO-
TOpas OTpakaeT CyOBEKTHUBHOE IIPE/ICTaB-
JIeHUe WHcciiefioBaTesia o cucreMme (MHAU-
BU/IyaJIbHOE WJIM KOJIJIEKTUBHOE) B BHJE
MHOKECTBA CEMAHTUUYECKUX KaTeropuu,
Ha3bIBaeMbBIX (PaKTOpaMH WJIM KOHIEeNTa-
MU, u MHOKECTBA MIPUYINHHO-
CJIEICTBEHHBIX CBA3EN MEXK/Iy HUMU.

KorautuBHad MoOJiesIb TOPEACTABIIAET
co00ii 3DPEKTUBHBI WHCTPYMEHT JJIA
Pa3BEeJIOYHOTO, OIIEHOYHOTO aHAJIN3a CUTY-
anuu. OHa He MO3BOJISIET IMOJYYUTH TOY-
Hble, KOJIMYECTBEHHbIE XapPaKTEPUCTUKH
HCCIelyeMOH CHCTEMBI, HO IIO3BOJIAET
OIEHUTH TEHJEHIINU U TPEH/IbI, CBA3aHHbIE
c ee (PYHKITMOHUPOBAHUEM U PAa3BUTHEM, U
BBISIBUTh 3HA4YMMble (haKTOpbhI, OKa3bIBa-
Iolre HauboJIblllee BJIMAHUE HA YKa3aH-
HbIe Iporecchl. Kak ormeueHo B [9], cuu-
TaeTrcs, YTO 3HAHUE Tpy0ol, BO3MOKHO
Jlake TUIOTETUYeCKON MOJeJIn CHUCTEMBbI
II03BOJIIET IIPOTHO3UPOBATH  CIleHApUU
Pa3BUTHUSA HAYAJIbHBIX CUTYyallMH MPU pas-
JINYHBIX YIPABJIAIONNX BO3JEUCTBUAX Y-
TeM BapbUPOBAaHUS I€PEMEHHBIX MOJIENH.
bnaroyapss 3TOMy mOSABAsAETCS BO3MOXK-
HOCTb IIOWCKA U reHepanuu 3P@QeKTUBHBIX
pellleHuY 10 YIpPaBJIeHUI0 CHUCTEMOU, a
TaK)Ke BBISBJIEHUSI PUCKOB U Pa3pabOTKu
CTpaTeruil UX CHUKEHUS.

IIpouiecc KOTHUTUBHOTO MO/I€JIMPOBA-
HUS HAUWHAETCA C OCTPOEHUsI KOTHUTHUB-
HOM KapThl HCCJIEAyEMOU CUCTEMBI HA OC-
HOBe WHQOpMAaNUU, IMOJIydaeMOH OT 3KC-
IIEPTOB WM IIyTEM aHAJIN3a UMEIOIINXCS
JIaHHBIX O cucTeMe [15]. Ha cienyromem
aTane MPOUCXOJUT HEIMOCPEACTBEHHO MO-
JleJINPOBaHNe, OCHOBHBIMU IEJIAMHU KOTO-
poro ABJIAOTCA (GOPMUPOBAHHE U TTPOBEP-
Ka TUIIOTe3 O CTPYKTYpe HCCJIETyeEMOH CH-
CTEMBI, TO3BOJIAIONIUX OOBACHUTH €e II0-
BeJleHUe, a TakKe BbIpabOTKa CTpaTerui
MOBEJIEHUsI B TOW WJIM WHOU CHUTYaIuH C

[IeJIBI0 JIOCTMXKEHUS 3a[JaHHBIX I[eJIeBBIX
COCTOSTHUH.

3asiaun, perraeMple ¢ IIOMOIIBI0 KOTHU-
TUBHOTO MOJIEJINPOBAHUS, MOXKHO pasje-
JIUTH HA JIBE TPYIIIIBI:

— CTaTUYeCKUH (CTPYKTYPHO-IIeJIEBO)
aHAIN3, [eJbl0 KOTOPOTO  SBJISETCA
HaxoXJieHne (aKTOpOB, OKA3BIBAIOIIUX
HanboJiee 3HAYNMOE BJIMSHUE HA IIeJIEBBIE,
BBISIBJIECHHE IIPOTHUBOPEYNN MEXKAY Iess-
MU, aHAJIN3 ITUKJIOB OOPATHOMU CBSA3H U JIP.;

— IUHAMUYECKUH (CIieHapHbBIN) aHAIN3,
HaIpaBJIeHHBII HAa IPOTHO3UPOBAHUE CO-
CTOSIHUS CHCTEMBI IPU PA3JIMYHBIX YIIPAB-
JISIONIUX BO3JIENUCTBUAX U MTOUCK PEIIeHU
[0 TPUBEJEHUIO CHUCTEMBI B IIEJIEBOE CO-
CTOSTHHE.

B kauecTBe MaTeMaTHUeCKOTO amImapa-
Ta, TPUMEHSAEMOTO JJIsl IIPEJICTABJIEHUSA U
aHaJIN3a KOTHUTUBHBIX MOJIeJIeH, yalle
BCErO HCIIOJIB3YETCSI HeYeTKas JIOTHKA.
CyiiecTByeT IeJbIM KJIacC KOTHUTHBHBIX
MOJieJiel, OCHOBAaHHBIN Ha PA3JIMYHBIX TH-
rax HeueTKnX KOrHUTUBHBIX KapT (HKK) —
JIOCTaTOYHO ITOAPOOHBIN 0030p TaKUX MO-
JleJiell MOKHO HAWTH, HAalIpUMEpP, B MOHO-
rpapuu [3]. OmHON M3 pa3HOBUAHOCTEH
HKK, xopo1iio 3apekoMeHI0BaBIIel cebs B
MPAaKTHYECKUX 33/lauax aHajau3a U Moje-
JINPOBaHUA CJ1a00CTPYKTYPUPOBAHHBIX CO-
[MATBHBIX, OPTAaHU3AIHOHHBIX, U 3KOHO-
MHUYECKUX CHUCTEM SBJISIOTCA HEYETKHE KO-
rHUTUBHBIE KapThl B.b. CutoBa [11, 14].

OpuuMm u3 ycinoBuil 3dQPeKTUBHOU pa-
OOTBI C KOTHUTHUBHOUN MOJENBIO SIBJISIETCS
obecrieueHre ee BU3YaJIBHOTO IIPE/ICTaB-
nenus. B crarpe mpezmaraercs meragopa
BUByAJIN3allMd HEYETKUX KOTHUTHUBHBIX
kapT (#a mpumepe HKK Cuioa), B ocHOBe
KOTOPOM JIEXKAT aJITOPUTMBI BU3YaTU3AINU
rpadoB U MOHATHE KOTHUTUBHOMN SICHOCTH.
PaccmaTpuBatoTcs nmpuMephl IPUMeEHEHUs
pa3NYHbIX MeTaop BHU3yaTU3ANUN U
BO3MOKHOCTH HWHTEPAKTHUBHOTO YIIpaBJie-
HUS BHU3YaJIbHBIM 00pa30M HEUETKOU KO-
THUTUBHOU KapThl B pa3pab0TaHHOM C y4a-
CTHEM aBTOPOB CUCTEMeE MOJJEPKKU IpU-
Hatusa pemenuit «UTJIA». Bosee moapo6-
Hoe onucaHue cucreMbl «UI'JIA» MOKHO
HaWTH B [10], a IeMO-BEPCUIO — IIO aJIpeECy
http://iipo.tu-bryansk.ru/quill. ~ Cucrema
MPE/ICTABIISET coboit Windows-
npwioxkenne Ha 1wiargopme Microsoft



.NET Framework, u B HacTosiliiee BpeMms
BesleTcs pa3paboTKa CeTeBOM MHOTOIOJIb-
30BaTeJICKON BEPCUH.

2., dopmasibHOE oIlIpene-
JIEHH€e, CTPYKTypa U MEeTO-
bl aHA/JIN3a HEYEeTKOH KO-
THUTUBHOU KapThl CHjioBa

Kak y»xe oTMeuasoch, KOTHUTUBHASA MO-
JleJTb OCHOBaHA Ha (popMasim3anuu MpHU-
YUHHO-CJIEZICTBEHHBIX CBSI3€H, KOTOpbIe
MMEIOT MECTO MeXAy (akTopaMH, Xapak-
TEPUIYIOIUMU UCCIIeAyeMYIO cucreMmy. Pe-
3yabTaToM  (GOpMaU3anuul  SBJISAETCSA
IIPE/ICTaBJIEHHE CHUCTEMBI B BHUJIE TIPUYMH-
HO-CJIEJICTBEHHOH CEeTH, Ha3bIBA€MOH KO-
THUTUBHOU KapTOW U UMeEIOIIeN BU/I:

G=<E, W>,

rne E={eye, ...,ek} — MHOMKECTBO
(akTOpoB (HA3BIBAEMBIX TaKKe KOHIIEII-
tamu), W — OuHapHOEe OTHOIIIlEHHE Ha
MHOKecTBe E, KOTOpoe 3a/1aeT Habop CBs-
3el MeX/1y ero 3JIeMeHTaMU.

KoHIenTsl MOTYT 3a/1aBaTh KaK OTHOCH-
TeJIbHbIE (KaueCcTBEeHHbIE) XapaKTEPUCTUKHI
HCCJIelyeEMOUM CUCTEMBI, TaKHe KaK HaJexK-
HOCTh, TEXHOJIOTUYHOCTh, TAK U abOCOJIIOT-
Hble, H3MepHUMble BEJHUYHUHBI — BpeMs,
TPY/IOEMKOCTh, cebecTOMMOCTh | T.1. [Ipu
BTOM C KaKIbIM KOHIIEIITOM e; CBSI3bIBAET-
cs1 IepeMeHHasi COCTOSTHUS Vi, KOTopasi 3a-
JlaeT 3HaYyeHHEe COOTBETCTBYIOIIETO ITOKa-
3arejisi B OIpPeJieJIEHHBII MOMEHT BpeMe-
HU. [lepeMeHHbIE COCTOSTHUSI MOTYT IIPH-
HUMAaTh 3HAYEHHs, BbIPAa’KEHHBIE B HEKO-
TOPOU IIIKaJIe, B Mpe/esiaX YCTaHOBJIEHHBIX
orpaHuueHu. 3HaueHue Vi(t) mepeMeHHOM’
COCTOSTHUSI B MOMEHT BpeMeHHU ! Ha3bIBaeT-
CS1 COCTOSTHUEM KOHIIEITA ei B JAaHHBIA MO-
MeHT BpeMeHHU. TakuMm 00Opa3om, cOCTOs-
HHE MOJIEJIUPYEMON CHUCTEMBI B JIIOOOU
MOMEHT BPEMEHU OITHCHIBAETCS COCTOSTHU-
€M BCeX KOHIIEIITOB, BXOIAIINX B €€ KOTHU-
THUBHYIO KapTy.

KOHIIENTHI e; ¥ ej CAUTAIOTCS CBA3aHHBI-
MU  ortHoineHnemM W (o6o3Hauaercsd

(ei’ej)ew WIN eiWej) ecId U3MeHeHHne
b

3HAYEHUs KOHIIENTa e; (IPUYUHBI) IPUBO-

JIUT K U3MEHEHHIO 3HA4YeHHUs KOHIENTa ej

(cnenctBusa). B aTom ciiyyae TOBOPAT, UTO

KOHIIENT e; OKAa3bIBaeT BJIMAHHE Ha KOH-

uenrt ej. [Ipu sTOM eciiu yBesiMyeHUe 3Ha-
YeHUsS TIeEPEMEHHOU COCTOSHHs KOHIIEITa-
MIPUYUHBI MMPUBOAUT K YBEJIUYEHUIO 3Ha-
YeHHs IMepeMEHHON COCTOSTHUS KOHIleNTa-
CJIeICTBUA, TO BJIMSIHHE CUHTAETCA II0JIO-
JKUTEJIbHBIM («yCUJIEHUE»), €CIU K€ 3Ha-
YyeHHe YMEHbBIIaeTCsl — OTPUIlaTeIbHbIM
(«TopMmozkeHue» ). TeM caMbIM, OTHOIIIEHHE
W MOKHO IIpe/ICTaBUTh B BHE 00beaUHE-
HUS JIBYX HeNepeceKamIIuxcsa IMOAMHO-

xecrs W =W"UW , Tme W+ — MHOXKe-

CTBO IIOJIOXKUTEJIBHBIX, & W~ — MHO€ECTBO

OTPULIATEIbHBIX CBA3EH.

HeueTkasa KOTHUTHBHAA MOJEJb OCHO-
BaHa Ha MIPEJINOJIOKEHUH O TOM, YTO BJIU-
SIHUS MEXJy KOHIIeNTaMH MOTYT PpasJjiv-
YaThCs 110 WHTEHCUBHOCTH, IPU 3TOM HH-
TEHCUBHOCTh MOET OBITh IOCTOSSHHOM
00 TIepeMeHHON BO BpeMeHH. /Iy ydera
JIaHHOTO oOcTrosiTesibeTBa W 3aziaeTcss Kak
HEYeTKOe OTHOIIeHUe, MPU 3TOM CII0CO0
€ro 3a/laHHsA 3aBUCUT OT HPUMEHSIEMOTO
noaxoza Kk dbopmManusanuyd  IPUUHUHHO-
CJIEZICTBEHHBIX CBsA3el. KorHuTUBHAA Kap-
Ta ¢ HEYEeTKUM OTHoIIeHueM W Ha3bIBaeT-
cs1 HEYETKON KOTHUTHUBHOM KapTOU.

Heuerkass xorHuTuBHas kaprta CrioBa
npeacrasisieT coborr HKK, xapakrepusy-
IOIIYIOCS CJIEAYIOIITUMHU 0COOEHHOCTSIMU.

1. [lepeMeHHBIE COCTOSTHUSI KOHIIEIITOB
MOTYT IPUHUMAaTh 3HAUeHHs Ha OTpe3Ke
[o, 1].

2. VHTeHCHUBHOCTh B3aMMOBJIMSIHUKN
CUUTAETCA ITOCTOSHHOM, U TAKUM 00pa3om,
oTHolleHne W 3amaercs B BuAe Habopa
YHCe Wi, XapaKTEPU3YIOIIUX HalpaBJie-
HHE U CTelleHb MHTEHCUBHOCTH (Bec) BJIM-
STHUSI MEXK/y KOHIIENITAMU e U e

wij = w(ei, e)),

r7le W — HOPMHPOBAHHBINA ITOKA3aTesIh
WHTEHCUBHOCTU BJIUSAHUA (XapaKTepUCTU-
yeckasa ¢GyHKIUsA oTHOIIeHUs: W), obaaza-
IOIIUH CJIEAYIONIMMU CBOUCTBAMU:

a) —1<w;<1;

0) wij = 0, €CJIU ej HE 3aBUCUT OT e; (BJIHs-
HUE OTCYTCTBYeT);

B) Wij = 1 MPU MaKCUMAaJIbHOM IOJIOKHU-
TeJIbHOM BJIHUSAHHU e; Ha ej, T.e. KOIja
Jrobast peanu3anus U3MeHEeHUU
B CHCTEME, CBSI3aHHBIX C KOHIIENITOM ¢,
OHO3HAYHO OIPEJIEIAETCA JEeUCTBUSA-
MH, CBI3aHHBIMHU C KOHIIEIITOM é;;



) wij = —1 NPU MaKCUMaJIbHOM OTpHUIla-
TeJIbHOM BJIMSIHUH, T.€. Korza Jiobas
peanu3anus U3MeHEHHI, CBI3aHHBIX C
KOHIIEIITOM ej, OJITHO3HAYHO CJIep>KHUBa-
eTcsl IEHCTBUAMHU, CBA3aHHBIMU C KOH-
IIEIITOM €i;

J1) wij IpUHUMAaeET 3HaUYeHHe U3 WHTepBasa
(-1, 1) Ipu IPOMEKYTOUHOU CTEIEHH
II0JIOXKUTEIbHOTO MJI OTPHULIATEIHHOTO
BJIASHUA.

Jlerko 3ameruth, uTo HKK pannou
CTPYKTYPbI MOKET OBbITh HATJISZHO Ipe-
CTaBJieHa B BHUJIE B3BEIIEHHOTO OPHEHTH-
POBaHHOTO Irpada, BEepIINHbI KOTOPOTrO CO-
OTBETCTBYIOT 3JIEMEHTaM MHoOKecTBa E
(koHIIEITaM), a AYyTH — HEHYJIEBBIM 3Jie-
MeHTaM OTHolleHus W  (IpUYUHHO-
CJIeZICTBEHHBIM CcBA3sAM). Kaskmas myra
MMeeT BeC, 3a/IaBaEMBIH COOTBETCTBYIO-
UM 3HayeHueM wj. IIpu 3TOM camo OT-
HollleHre W IpeAcTaBHMO B BHJe MaTpH-

bl pa3MepHOCTH nxn (rae n — YHUCI0 KOH-
IIENITOB B CUCTEME), KOTOpAas MOXKET pac-
CMaTPUBAaThCA KaK MaTpPHUIA CMEKHOCTH
JIAaHHOTO rpada W Ha3bIBAETCS KOTHUTHB-
HOU MaTpUIIEH.

Ha pwuc. 1 mokasaH mpuMep HeYeTKOU
KOTHUTHUBHON KapThl BHIOOpPA TEXHOJIOTUH
W3TOTOBJIEHUS INTAMIIOBAHHOTO W3/IE/THs
[8]. Hamnmas HKK moctpoeHa B pamKax
pa3pabOTaHHONW NPU HEMOCPEICTBEHHOM
YYaCTUU aBTOPOB MOJEJU IOAJEPIKKHU
MPUHATHS pPellleHuH B 00J1acTH aBTOMATH-
3aIlU{ ITPOEKTUPOBAHUS TEXHOJIOTHYECKOMN
ocHACTKH. L[BeT yru 3a71aeT 3HaK COOTBET-
CTBYIOIIIEN MPUYNHHO-CIE/[CTBEHHON CBS-
31 MEXAYy KOHIENITAMH: KPACHBIH I[BET
0O3HAYaeT MOJIOKUTEIFHYIO CBA3b, CHHUN —
OTPUIIATEIbHYIO, TOJIIIUHA JyTH 33J1aeT
WHTEHCUBHOCTD CBA3H.

CreneHb
KOMGHHHUPOBAHHOCTH
mraMmna
Bpemsa
Pecypc H3roTOBJIEHUA
mTaMna mTaMna
MexaHHYeCKHe To4yHOCTH
CBOMCTBa * H3roTOBJIEHUSA
MaTepuasia U3eus
Ce6ecTOMMOCTD
U3Jeus
e Ileecoo6pa3HOCTh
KOHCTPYKIIUH hl CItRcHIn
CJI02KHOCTH
u3enus KOHCTPYKIJHH

Puc. 1. HeueTkass KOrHUTUBHAS KapTa Jid 3aga4du BbI60pa TEXHOJIOTHH U3TOTOBJICHUA
MITaMIIOBAHHOTO U3JEJINA

Ha pwuc. 2 nmokasana cxema 0600IIIEHHOTO aJTOPUTMA IMOCTPOEHUS W aHAIN3a KOTHUTHUB-
HOU MOJIes TN cJIab0CTPYKTYpupoBaHHOU cucteMbl Ha ocHoBe HKK CuitoBa. B Hacrosie pa-
6ore ucciaenyerca stan Busyanusanuu HKK. Bosee mogpobHOe ommcaHue APYTUX 3TamnoB
JTAHHOT'O AJITOPUTMA U NMPUMEHsAEMBIX Ha HUX METOZI0B MOXKHO HaWTH, HaIpHUMep, B paboTax

[8, 10, 11, 14, 15].
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3. 3agaua BU3ya/IU3ALUU
HCUYCTRKHUX RKOTTHHUTHUBHBIX
KapT

BusyasipHBIN aHa/N3 SIBJISETCS HEOTh-
€MJIEMOH COCTaBJISIOINIEN ITPoIecca KOTHU-
THUBHOTO MOJIeJINPOBAaHUS, KaK Ha JTarme
ITIOCTPOEHMsI KOTHUTUBHOM KapThl, TAK U Ha
aTarax ee BepuUKaIUU U MCCIeOBaHUS.
BaxxHocTp oOOecmeueHHWsA HArJISITHOTO U
YAOOHOTO JJIsi BOCHPUATHSA BU3YaTIBHOTO
IIpE/ICTAaBJIEHUsI KOTHUTUBHOU KapThl 00Yy-
CJIOBJIEHA CJIEAYIONUMU OOCTOSTEIbCTBA-
MH.

1. BusyanpHOe 1pejicTaB/ieHHE KOTHH-
TUBHOU KapThl IPEAOCTABJISIET HCCIIe-
JIOBaTeN 0 (9KCIEepTy, aHAJIUTHKY) 3a-
YacTyl €IWHCTBEHHYIO BO3MOKHOCTD
«OXBaTUTh MOJEJIb OJTHUM B3IJIAIOM>»,
B pe3yJIbTaTe Yero TOT CIIocoOeH ObICT-
PO 3aMeTUTh OIHUOKY (Hampumep, mpo-
0esbl I U30BITOYHOCTD), JIOIYIIEH-
HbI€ IIPU ee ITOCTPOEeHUH.

2. Hanuuwe BU3yaJIbHOTO IIPEACTaBJIEHUS
SIBJISIETCA HEOOXOIMMBIM YCIOBHEM JIJIsI
obecrieueHHsT BO3MOXKHOCTH OTOOpa-
JKEeHUS pe3yJIbTaTOB BepU(pUKAIUU KO-
THUTUBHOU KapThl (B IIpOCTENIIEeM CIIy-
yae BepudUKaIus npeacTasiseT coboit
ITOMCK U30BITOYHBIX TPAH3UTUBHBIX IIy-
Tel Ilepefayd BJIUSHUS MEXK/y KOH-
IeNTaMH U 3aMKHYTBIX 0OeCKOHEYHO
YCWINBAIOIIUX WM  OCJIAOJISIOIINX
IIUKJIOB BJIMSIHUSA).

3. BusyasibHOe mpejicTaBJIEHHE MOXKET
OBITH HCIIOJIB30BAHO JJISI OTOOpaKEeHU S
pe3yJIbTaTOB CTPYKTYPHO-IIEJIEBOTO U
CIIEHAapPHOTO AaHaJu3a KOTHUTHBHOU
MOJIEJTH.

Tem He MeHee, B MyOJIUKAIMAX IO KO-
THUTUBHOMY MOJIEJITUPOBAHUIO ITpobJieMe
BU3yaJIU3allM KOTHUTHUBHBIX KapT YeJis-
eTcs JIOCTaTOYHO Mayio BHUMaHUA. OT-
JleJIbHBIE ACTEKTHI JIAHHOW ITPOo0IeMBI pac-
CMaTpPUBAJINCH B paborax [1, 12].
B omy0sinkoBaHHOI aBTOpaMH paHee pabo-
Te [6] ObLI TpeIoMKeH ITOAXO, IOoApasy-
MEBAIOIINN CBEJIEHUE 3a/laull BU3yasin3a-
nuu HKK CusoBa k 3ajaue BU3yaIn3aluu
rpadoB. HccnenmoBasics psAj aJiropuTMOB
BU3yau3anuu rpagos. B cooTBercTBUHM C
ujieel, yjiexkalnerd B OCHOBE IIOCTPOEHUS U

paboThl 3TUX AaJTOPUTMOB, CPeAu HUX
MOKHO BBIIEJIUTH AJTOPUTMBI, OCHOBaH-
Hble Ha (QUBUYECKUX aHAJIOTHUSX (CHJIOBBIE
aJITOPUTMBI), aJITOPUTMBbI, OCHOBaHHbIE Ha
MMPUHIIUIAX CAaMOOPTaHU3alluM, W aJiro-
PUTMBI TIOYPOBHEBOTO M300paKEHUS OPHU-
€HTHUPOBAHHBIX I'padoB.

I[To pesynabraTaM BKCIIEPUMEHTATIBHOU
IIPOBEPKU PACCMOTPEHHBIX aJITOPUTMOB Ha
peanbabix HKK, Hanbosiee moaXoAAIUMU
JULs peanu3anuu B cucteMe « UTJIA» ObLIn
npu3HaHbel ajroput™m LinLog [17], oTHO-
CAIIUHICA K KJIACcCy CHJIOBBIX aJTOPUTMOB,
u anroputMm ISOM [16], ocHOBaHHBIU
Ha IIPUHIIMIIAX caMoopraHus3anuu. Jlamgb-
HEUIIINM pa3BUTHEM JTAHHOTO ITOAX0/Ia SIB-
JISIETCSI €T0 pacIIupeHue 10 MeTadopsl BU-
3yasIn3aluy, ¢ y9eToM TpeboBaHUM obec-
NevyeHnss KOTHUTUBHOU SICHOCTH BU3yaslb-
HOTO TIpeJICTaBIeHUS.

4. INocrpoenue wmetado-
PbI BU3yaJIu3aluu

B pabGote [5] meradopa Bu3yanmuzanuu
ompeziesiseTcss Kak 0ToOOpaskeHe BU3yaIH-
3UPyEMOT0 00BEKTa U3 MPOCTPAHCTBA JIAH-
HBIX HCXOHOU 33124l B 00BEKT IIPOCTPAH-
CTBa IIpe/ICTaBJI€HUs, IIPOUCXOJAIIee IIO0-
CPEZCTBOM YCJIOBHOTO IlepeHoca IMpU3Ha-
KOB 3JIEMEHTOB OJ[HOTO MHOXKECTBA Ha
3JIEMEHTHI IPYTOTO0 MHOKECTBA.

IIpu aTom, corsiacHo [5], meTadopa Bu-
3yaJin3allid MOXKEeT WCIOJIb30BaThCA Ha
JIBYX CTaJUAX pelleHUs 3a/1a4 BU3yaIn3a-
nuu. [lepBeili pa3 — npu nepexosie OT UC-
XOZIHBIX JJAHHBIX K IMPOCTPAHCTBY BHU3yasIb-
HOU Mozenu. [[Jist 3Toro cyrydas UCHOJIb3Y-
eTcsi TEPMUH «IIPOCTPAHCTBEHHAsA MeTa-
dopa». Bropoil pa3 HeOOXOAUMOCTH B
IIpUMEHEHUH 3TOTO IIpUeMa BO3HUKaeT Ha
CTaiN YTOYHEHUS pPe3yIbTaTOB BU3yaJIU-
3alliy, yYCWIEHUs HEOOXOAUMBIX JJISI pe-
IIeHUs COCTABJIAIOIINX, QUIbTPAIUU HU3-
OBITOYHBIX KOMIIOHEHT CO3/IaHHOT0 00pasa
u T.1. 17149 JaHHOTO ciydas UCIHOJIb3yeTCs
TepMUH «MeTadopa Ipe/ICTABIEHU».
dakTtuueckas poJib MPOCTPAHCTBEHHOU
MeTaopbl COCTOUT B IPeoOpa30BaAHUU
JIAaHHBIX pellaeMoON 33/lauu B JJaHHBIE,
ONUCHIBAIOII[ME BJIEMEHTHI IIPOCTPAHCTBA
BUBYaJIbHON Mozenu. Meradopa mpen-
CTaBJIEHUSI HCIIOJIb3YETCSA KaK CPEJCTBO,



packphIBalolllee  MOTEHIMAJIIbHbIE  IIpe-
HMMYII[eCTBA yKe MPUMeHEeHHOHN MpoCTpaH-
CTBEHHOU MeTadopsl.

PaccmoTtpum nipesiaraemslil crocob 1o-
CTPOEHUS JIBYX COCTABJIAIOIUX MeTadopbl
Busyaniuzanuu HKK — mpocTpaHCTBEHHOM
MeTadophl ¥ MeTadOpHI IIPe/ICTaBIEHUA.

[TockoIBKY TPOCTPAHCTBEHHAsA MeTa-
dopa mnoppasymeBaeT Iiepexof; K IIpO-
CTPAHCTBY BHU3YyaJIbHOU MOEIN, HeoOXo-
JIUMO ONIpeZIeJIUTh B MEPBYIO OYePEAD BUJ
3TOTO IIPOCTPAHCTBA — B YACTHOCTHU, €r0
Pa3MepPHOCTb.

B pa6ore [12] npuBoauTCA MOJAEID «KO-
THUTUBHOE 00Jyako» (pakTuyecku 5TO
IIpOCTpaHCTBeHHAsA MeTadopa), Mo pasy-
MeBamIasg pacIoJioKeHue KOTHUTHUBHOU
KapTbl B TPEXMEPHOM MPOCTPAHCTBE. BbI-
ZIBUTAeTCs TUIOTe3a O TOM, UYTO TaKOe BH-
3yaJIbHOE IpejiCTaBJIeHre B OOJIbIIEN cTe-
neHu (MO0 CPaBHEHUIO C PACIOJIOKEHUEM
KapThl Ha IUIOCKOCTH) OyZeT crocoOCTBO-
BaTh IIOHUMAHUIO KOTHUTUBHOW MOJIEN
IIPDU ee YTeHUU. B moaTBepK/ieHre BbIJBU-
HYTOH THUIIOTE3bl IPUBOAUTCSA IPUMEP
IPUMEHEHHUS ITPEIJIOKEHHOTO MTOAX0/1A.

Bmecre ¢ Tem, meradopa, ocCHOBaHHas
Ha MOJIeJIM «KOTHHUTHBHOe 00J1ako», He
SIBJISIETCS YHUBEPCAJIBHOM, TTOCKOJIBKY OHa
OpPHEHTUPOBaHA Ha BU3YAJIN3ALUI0 KOTHU-
TUBHBIX KapT CIeNUMUIHON CTPYKTYPHI (a
MMEHHO, ¢ HAIUYHUEM SIPKO BBIPA’KEHHBIX
«(aKTOpOB-s17Iep»), B TO BpeMs Kak IIO-
TeHIHaJIbHAA 3(PPEeKTUBHOCTh TNpPUMeEHe-
HUA JaHHOU Meradopsbl i BU3yaIu3a-
IIUM KapT MPOU3BOJIBHOU CTPYKTYPHI BBI-
3bIBaeT coMHeHudA. IloMumo aToro, Busya-
J3anusg B TPEXMEPHOM ITPOCTPAHCTBE,
OUYEBU/IHO, ABJIsIeTCA O0Jiee pPecypcoeMKUM
IIPOIIeCCOM, UeM B JIBYMEPHOM, UTO MOKET
HETaTUBHO CKa3aTbCsA HAa CKOPOCTU OTpU-
COBKHM MOJIEJIM U BpeMEHU ee OTKJIHUKA Ha
JIEUCTBUSA TI0JIb30BATENA, OCOOEHHO IIPHU
OOJIBIIIOM KOJIMYECTBE KOHIIENITOB W IIPH-
YUHHO-CJIEJICTBEHHBIX CBsA3ed. Takum 00-
pPa3oM TIpeJICTaBJIsIETCS 11e1ecO00pa3ZHOU
pa3paboTka Takol MeTadopsl B AByMeEp-
HOM IIPOCTPaHCTBe (HA IJIOCKOCTU), KOTO-
pasi, ¢ OTHOU CTOPOHBI, CBOOOHA OT HEJI0-
CTaTKOB W YCJIO)KHEHUU TpPEeXMEPHOU Me-
Tadophl, a ¢ APYrou, ABjsgeTcsa Oojiee YHU-
BepcanbHOU u moxaxozpsAmen st HKK
IIPOM3BOJIBHOMN CTPYKTYPBHL.

Kak ynmomuHasioce panee, 3a7jaua BU3Y-
anun3anuu HKK B nmestoMm cBoauTes K 3a7a-
ye BU3yanu3anuu rpada, Kotopas, B JBY-
MEPHOM CJIydae, MOJKEeT ObITh pelleHa IMpHu
IIOMOIIK OOIIMPHOIO KJlacca aJirOPUTMOB
yxiaaku rpadoB. Takum o6pa3oM, B OCHO-
Be IIPOCTPAHCTBEHHOU MeTadopbl BHU3ya-
audanuu HKK fgosokHBL J1ekaTh yKasaH-
Hble aropuUTMbI. OJTHAKO IIPU 3TOM TAKIKe
JTIOJI’KHBI OBITH YUTEHBI IPO0JIEMBI OTPAHU-
YEeHHOCTH KOTHUTHBHBIX BO3MOKHOCTEH
yeJloBeKa IIpu uTteHnu TpadoB (mmoapoo-
HBI aHAJN3 JAAHHOU MPOOJSIEMBI MOKHO
HaWTh, Hanpumep, B [13]). IlpemioxkeH-
HBIH B YIIOMSAHYTOH BEIlIe pabore [6] moa-
XOJT TIO3BOJISIET IIOJIYYUTHh YOBJIETBOPHU-
TeJIbHbIE PEe3YyJIbTAThl BU3YAJIU3AIUH, OJ-
HAKO MPU 5TOM HE yYUYUTHIBAETCS BaKHBIU
aCIleKT KauecTBa IT0JIy4aeMOro M3o0pake-
HHs, & UMEHHO, JIOCTH)KEHHWE ero KOTHH-
TUBHON sicHOcTU. IIOHATHE KOTHUTHUBHOU
SICHOCTH U CBSI3aHHBIE C HUM KPUTEPUH Oy-
YT PacCMOTPEHBI Jajiee.

B pesysnbraTte mpuMeHeHUs! K UCXOHBIM
JTAaHHBIM (CTPYKType KOTHUTHBHOTO I'pada)
MPOCTPAHCTBEHHON MeTadopwl OyzeT mo-
JIy4eHO pacmHoyioKeHue (T.e. KOOPJIMHATHI
Ha IJTOCKOCTH) €r0 BEPIIUH U JYT, ABJISIO-
meecss ONTUMAaJIbHBIM B HEKOTOPOM OTHO-
nmeHuu. Pa3paboTka u onucaHre KOHKpeT-
HBIX KPUTEPHEB ONTUMAJIBHOTO PACIOJIO-
JKEHUs BBIXOJIUT 32 PaMKH HACTOAIIEN pa-
OOTBI U SIBJISETCA HAIIPABJIEHHEM JIaJTb-
HEeHUIINX UCCIeJOBAHNH.

Meradopa TmpescTaBIeHUs, KaK YiKe
OTMEeYaJIoCh, IIPU3BAaHA «PaCKPBITh IIpe-
UMYIIECTBA» HCIIOJb3yEMOU ITPOCTPaH-
CTBEHHOU MeTadophl, B pe3yJIbTaTe 4ero
COBEpIIIAETCA IePEXO/] OT BU3YATIBHOU MO-
JleJIN UCCIIelyeMoro oObeKTa K ero BU3Y-
asibHOMY 00pasy. Mcxons w3 MHOTroaTar-
HOCTH IIpOIlecca KOTHUTHBHOTO MOJEJH-
poBaHus (BKJIIOYAKOIIEro B cebs Kak Io-
CTPOEHHE MOJIESIN U ee BEpUMUKAIUIO, TAK
U pa3JINYHbIe BU/bI €€ aHaIN3a), BO3HUKA-
eT OTPeOHOCTh B pa3pabOTKe HECKOJIbKHUX
pasauuHbIX MeTadop  IPe/ICTaBIIEHUS.
I[Ipu sTOoM Kakzmas u3 3Tux MeTtadop
JIOJDKHA COOTBETCTBOBATDH OIIPE/IEJIEHHOMY
JTaly MOJIEJIUPOBAaHUS M CIIOCOOCTBOBATH
JIOCTIDKEHUIO  HCCJIEZI0OBATENIEM  IIOCTaB-
JIEHHOW Ha JaHHOM OJTalle Ieau. Takum
obpazom, MeTtadopbl  IIPEJICTABIIEHUS



JIOJI’KHBI CTPOUTHCS, UCXOJA U3 aKIEHTOB
BOCIPUATUS HCCJIE/IOBaTeIs HA TOM WU
VHOM 3JTale KOTHUTUBHOTO MOJEeIHNpOBa-
HUS.

IlepeuncivM ¢ IpuMepamMu OCHOBHBIE
metadopbl npezncrasieHus HKK, peanu-
30BaHHbIe B cucreme «UTJIA». Jlna mpu-
MepoB OyleM HCIOJIb30BaTh YIIOMHUHAB-
IIYIOCS paHee KOTHUTHUBHYIO KapTy BbIOOpa
TEXHOJIOTUM M3TOTOBJIEHUA IITaMIIOBaH-
HOTO naAenus (puc. 1).

1. OcnoBHasg wMertadopa, HCIOIb3yeMas
«II0 YMOJIYQHHUIO», COOTBETCTBYET KO-
THUTHUBHOM KapTe, KOTopas ObLiIa MoKa-
3aHa BbIllIe, Ha puc. 1. JlanHaa metado-
pa mOpejcTaBjeHUs IO3BOJAET HCCIIe-
JIOBATEII0 aKIEHTUPOBATh BHUMAHUE
Ha CTPYKType KOTHUTHUBHON KapThl B
1[eJIOM, He OTBJIeKasACh HA 0COOEHHOCTH
OT/leJIbHBIX ee KOHIeNnToB. B pamkax
JIaHHOU MeTadopBHl JJIA IIpe/icTaBIeHUA
BCeX KOHIIENITOB UCIIOJIH3YETCSA €AUHbBII
nBeT (cepo-romy6oii). Kak yxxe otmeua-
JIOCh BBIIIIE, I[BET AYTU 3a7jaeT 3HAK CO-
OTBETCTBYIOIIEN MIPUYNHHO-
CJIEICTBEHHOU CBA3M MeEXK/Iy KOHIIEeI-
TaMU: KpPacHBIN LBET O3HAYaeT IMOJIO-
JKUTEJIbHYIO CBSI3b («yCHJIEHHE»), CH-
HUH — OTPHUIATEJbHYIO («TOpMOXKe-
Hue»). TommmHa Qyru onpenesnser uH-
TeHCUBHOCTD CBA3U.

2. Metadopsl, nmogpasyMeBalolie BU3Y-
aJIbHOE pa3fiejieHue KOHIIENTOB B 3aBU-
CUMOCTHU OT UX THUIIOB JTUOO UX IPUHAL-
JIESKHOCTH K T€M WU HWHBIM CMBICJIO-
BBIM IpYyIIlIaM, KOTOpble 33a/al0TCs Ca-
MHUMH B3KCHEPTaMU IPU IOCTPOEHUU
KOTHUTUBHOU Mojienu. Ha puc. 3 moka-
3aH IpUMep BU3YaJIbHOTO pas/esleHus
C I[eJIbI0 AKIIEHTUPOBATh BHUMAaHUE HC-

cjlefioBaTesisi Ha B3aMMHOM PAaCIIOJIO-

JKEHUU YIIPaB/IsAeMbIX (KEJITBIN IIBET),

HabJro1aeMbIX (3eIeHbIHA [[BET) U IieJie-

BBIX (Ccepo-rosiy0oii I[BET) KOHIIEIITOB.

Otmetum (cnenys [10]), yTo ympasiis-

€MBbIMU SABJIAIOTCA KOHIIEIITBI, COCTOSI-

HHE KOTOPBIX IIO/JIAeTCA HelmoCcpes-

CTBEHHOMY YIIpaBJI€HHIO, HaOJIo/mae-

MBIMH — KOHIIENTBI, COCTOSHHUE KOTO-

PBIX HE MOXKET 3aJiaBaThCs HEIOCPE/I-

CTBEHHO U ONpEEssIeTcs N3MeHeHUeM

COCTOSTHUHM KOHIIENITOB-IIPUYMH, IieJIe-

BBIMU — KOHIIENTHI, KOTOpPble HE00XO0-

JINMO IIDUBECTH B 3aJlaHHOE IIeJI€BOE

cocrossHue. Tak, B paccMaTpuBaeMoOM

npuMepe mpejnosiaraercs [8], uro:

— Tpu BBIOOpPE TEXHOJIOTUH H3TOTOB-
JIeHHs IITAaMIIOBAHHOIO U3/eJIHs
MIPOEKTUPOBIIUK MOKET HEIOCPE/I-
CTBEHHO BO3/IEHCTBOBATh Ha TaKHe
dakTOpbl, KaK MeXaHUYECKHe CBOU-
CTBa MaTepuasa, CJIOKHOCTb KOH-
CTPYKIIUH U3JEJIUSA U CTElleHb KOM-
OMHUPOBAHHOCTH IIITAMIIA;

— IeJIEBBIMH COCTOSSHHAMM 3a/auu
BBIOOpA ABJIAIOTCA obeclieueHue /10-
CTaTOYHOTO YPOBHsI pecypca IITam-
I1a ¥ BBICOKOM TOYHOCTH HU3TOTOBJIE-
HUS U3JIeJIUs IIPU COXPaHEHUH Tpe-
OyeMOro ypoOBHSI CJIOKHOCTH €ro
KOHCTPYKIIUH;

— HaKOHeIl, TaKhe IlapaMeTphbl, Kak
BpeMsl U3TOTOBJIEHUS IIITaMIIa U Ce-
0ecTOMMOCTh M3JeJHsA, He IOo//a-
I0TCS  HEMOCPEJCTBEHHOMY  BJIHS-
HUIO, 1 UX 3HAYEHUS 3aBUCAT OT CO-
CTOSIHUSA IIeJIEBBIX U YIIPaBJISIEMBIX
(axTopoB.



CrenneHnp

KOMOMHHPOBAHHOCTH

MexaHngeckue TodHOCTH
CBOMCTBA H3TOTOBJIE€HHUA
MaTrepHaia H3AeTHA

CI0KHOCTH

KOHCTPYKITHH
M3 eI

mTaMiia

Bpemsa
Pecypce H3rOTOBJIeHUA
mTanMIIa miraMoa

Ce6ecTOMMOCTD
H3Jeus

IlesiecooGpa3HOCTH
CHM:KEeHHSA
CIOKHOCTH
KOHCTPYKIIHH

Puc. 3. Metadopa pasziesieHus KOHIIENTOB 10 TUIIaM

3. I'pynmna meradop, 03BOIAOMINX BU3Y-
aJIN3UpPOBATh B HAIVIAJHOU ¢opMe cu-
cremHble Tmokazarenun HKK, paccuu-
TaHHbIe B pe3yJIbTaTe e€e CTPYKTYpPHO-
mejieBoro aHanusa. /s BBINOJIHEHHS
CTPYKTYPHO-1I€JIEBOTO aHaJIW3a IIOMU-
MO HENOCPEACTBEHHO 3a/JaHHBIX IIpU-
YUHHO-CJIEICTBEHHBIX CBfI3ell HE00XO-
JIUMO Y4eCTb BCe MMewluecs B CUCTe-
Me OIIOCPEeJJOBaHHbIE B3aUMOBJIUAHUA
(axTOpOB ZpyT HA Jipyra. ATO MO3BOJIA-
eT cesaTh omnepanus TPaH3UTHBHOIO
3aMbBIKaHUsA, MpeoOpasyromas HCXO-
HYI0O MaTpUIly UHTEHCUBHOCTH B3aHUMO-
BJIUAHUU W B TPAH3UTUBHO 3aMKHYTYIO
MaTpuLly Z, 3JIeMeHTaMU KOTOPOU fAB-

Zy I Z;
sgsroress mapsl (U, V), rme Y xapak-
TEPU3YeT CUJIY ITOJIOKUTELHOTO BJIHS-

HUs, a % _ CUJIy OTPHUIATEIBHOIO
BJIMSIHUS 1-TO KOHIIEINTa Ha j-U. AJIro-
pUTM pacueTa HEYETKOTO TPAH3UTHUB-
HOTO 3aMbIKaHUSA MOAPOOHO OIHMCAH B
MoHorpadum [11]. Ha ocHOBe MaTpuIIbI
Z MOKeT OBITh PAaCCUMTAH P CHCTEM-
HbIX Tmokazateneli HKK, mozpo6HOe
OIKCAaHHE KOTOPBIX MOXKHO HaMTH,
HampuMep, B paborax [8, 10, 11].

B mpumepe Ha puc. 4 06beKTaMU BU3Y-
aJu3alii  SIBJIAIOTCS CPaBHUTEJIbHAs
WHTEHCUBHOCTh W HAIIPaBJIEHUE BJIUS-
HHS BCeX KOHIIENTOB Ha cucreMy. Biu-
SHUE 1-TO KOHIIENTa Ha CHCTEMY pac-
CUMTBIBAETCA TI0 CIIEAYIONIEeN hopMyJie:

L1
P== .
| néplj

r7ie N — KOJIUYECTBO KOHIIEIITOB B CH-
cTeMe, pij — BausHUE (BO3/IeHCTBHE) 1-TO
KOHIIENITa Ha j-U (T.e. IOMHUHUPYIOIIEE
10 CUJIE BJIUSTHUE MEX/Ty KOHI[eNITaMu):

pij :Sign(zij + Zj)max(|zij|’|7ij |)’ |ZiJ'| > |ZJ|

rae sign(x) — GyHKIMs, BO3BpaIaiomas
3HAK BBIPAXKEHU X.

ITo aHasIoruu c 1BETaMH" JyT, AJIs MIPEJ-
CTaBJIEHUS KOHIIEIITOB, II0JIOKUTEIHHO
BJIUSIONINX HA CHUCTEMY, HUCIIOJIb3YIOTCS
OTTEHKH KPacHOI0 IIBETa,
a OTPUIATE/IPHO BJIUAIOIIUX — OTTEHKU
cuHero IiBera. HackelleHHOCTh IBeTa
ompezieisieT WHTEHCUBHOCTh BJIUSTHHUSA.
Takum obpa3zom, HanboJiee CUIIBHOE TI0-
JIOKUTETbHOE BJIMSHUE Ha CHCTEMY OKa-



3bIBAIOT KOHIIEIITHI «CrenneHb KOMOWHHU- CYIIECTBEHHOI'0 BJIMAHHA Ha CUCTEMY,

POBAHHOCTH INTaMIIa» U «Bpems m3ro- YTO XapAKTEPHO JIJIsl IIeJIEBBIX KOHIIEII-
TOBJIEHUS IITaMIIa», a HauboJiee CHUIIb- TOB, SBJISIIOIIUXCSA «CTOKOBBIMH» — B
HOE OTpHIIATeJIbHOE BJIUSIHUE — KOH- paccMaTpuBaeMOM  IIPUMepE  TaKHM
nent «CJI0KHOCTh KOHCTPYKIIUU U3Jie- KOHIIENITOM sBJIsieTcss « TOUHOCTh U3rOo-
snms». [Ipu aToM Oesiblil I[BET O3HAYAET, TOBJIEHUS U3JETUI».

YTO [JAHHBIM KOHIIENIT HE OKa3bIBAeT

MexaHU4YecKHe
CBOMCTBa
MaTepHaja

To4yHOCTBH
H3roTOBJICHUA
U3Je/ U

Ce6eCcTOMMOCTD
H3Jenusa

Iles1ecoo6pa3HOCTh
CHH)KeHHA
CJIOXKHOCTH

KOHCTPYKIIUH

Puc. 4. Meradopa BIuAHUA KOHIENITOB HA CUCTEMY

4. Metadopa «anbda-cpes» (puc. 5), TO3BOJIAIONIAS BBIAEIATh IPYIIHI B3aUMOCBA3aHHBIX
KOHIIEIITOB, XapaKTEPHU3yeMbIX 33/ITAHHBIM YPOBHEM Cpe3a OTHOCUTEIHLHO BHIOPAHHOTO CHU-
CTEMHOTO IT0Ka3aTesis. BelfiesieHne TaKuX TPyl BO3MOXKHO TOJIBKO /IS TIOKa3aTesiel, AB-
JIAMUXCA CUMMeTpUYHbIMU. OZHUM U3 TaKUX IOKa3aTesed ABJseTcs MOKa3aTesb B3a-
MMHOTI'O OTPUIIATEIbHOIO BJIMAHUSA KOHIENITOB, KOTOPBIU paccuuThIBaeTcA 1o popmysie:

rae S — HeKOTOPbIM oIlepaTop S-HOPMBI, UCIOJIb3YEMBIH JJif MpeJicTaBIeHUs Olepanuu
o0ObeIUHEeHNsI HeYeTKUX MHOXKeCTB (HalIpuMep, omIeparop Makcumyma). Marpuiry

N [n” l‘*“ OyzeM Ha3bIBaTh KOTHUTUBHOUN MaTpullell B3aMMHOTO OTPUIIATEIbHOTO BJIU-

SIHUA. 0-CPe30M KOTHUTUBHOU KapThI 110 HEKOTOPOMY CUMMETPUYHOMY CUCTEMHOMY IIOKa-
3aTesI0 HasblBaeTcs OMHApHOe OTHOIIEHUEe, COOTBETCTBYIOIlee YPOBHEBOMY MHOXKECTBY
HEUETKOTO OTHOIIEHUs, 33/TaHHOTO0 Ha OCHOBE KOTHUTHUBHOU MATPHIIbI, CBA3AHHOU C JIaH-
HBIM ITOKa3zaresieM. Tak, JIIsl IOKa3aTesis B3AUMHOTO OTPUIATEIbHOTO BIUSHUSA U 33JIaH-
HOTO YPOBHS Cpe3a a COOTBETCTBYIOIlee OMHAPHOE OTHOLIEHNE CTPOUTCS 110 IPaBUILY:

o |1 ecmn iy 2a;
0, uHaue.
Z[JIH OCTaJIbHBIX CUMMETPHUYHBIX CUCTEMHBIX IoKasaTejen A-CpPE3bI CTPOATCA aHAJIOTUYHO.



CTreneHb

KOMGUHHPOBAHHOCTH
mraMnoa
Bpema
H3rOTOBJICHUSA
mraMna
MexaHH4YecKHe ToyHOCTH
CBOMCTBA HU3roTOBJIEHUA
MaTepHasia H3jennsa
Pecypc
mraMoa
Iles1ecoo6pa3HOCTD -
CJ/102KHOCTh
CHUKEeHHSA Ce6ecTOMMOCTE
CJIOXKHOCTH i KOHCTPYIEIHH U3Jaenus
U3 eus
KOHCTPYKLUH

Puc. 5. Meradopa anbda-cpe3oB 1o mokasaTesio B3aUMHOT'O OTPUIATEIbHOTO BIUAHUSA

OtMmeTuM, 4TO /714 anbda-cpesa He y4u-
THIBAIOTCA HAIIPABJIEHHOCTh, 3HAK U WH-
TEHCUBHOCTD [IPUYNHHO-CJIEICTBEHHOMN
CBA3U MEXJly KOHIENTaMH, I03TOMY
B JIJAaHHOM CJIy4ae JiIS IPEe/ICTaBJIeHUs BCeX
CBA3eU WCIIOJIB3YIOTCA HeHaIlpaBJeHHbIE
JIMHUHU €INHOTO [1BeTa U TOJIUHBI

5. Kpurepumn KOrHUTHUB-
HOU SICHOCTH

[ToHATHE KOTHUTHUBHOU fSICHOCTU HEKO-
TOpoul nH(GOPMAIlMU B OCHOBHOM XapaKTe-
pU3yeTcsl JIETKOCThI0 WHTYHUTHUBHOTO TIO-
HUMAaHUS COOTBETCTBYIOIIUX OIHUCAHUM,
coobmennit u T.m. OTCyTCTBHE KOTHUTUB-
HOU SICHOCTHU NPOSIBJISAETCS B TOM, UTO 4e-
JIOBEK 3aJyMbIBaeTCs, UyBCTBYeT 3aTPYZ-
HEHUs, TBITASICh IOHATHh CKA3aHHOE WJIH
HaMCaHHOE. ODTO MOMKET BBIPAKATHCS
B HaOJII0IaeMOM  3aMeJ[JIEHUU IIpoliecca
MOHUMaHUA. [[pyrum mOC/IeICTBUEM MO-
JKeT OBITH YIylleHue 3HaUunMou nHdopma-
U, KOTOpAs OCTaeTCs He3aMeUeHHOM [1].

C apyroii cTopoHbI, B paboTax, 3aTparu-
BAIOIUX TEMATUKY BU3yasIn3anuu rpados,
3a4acTyi0 MPUBOJATCA TaK Ha3bIBaeMble
«3CTeTUYecKne KpUTEepUU», CBSI3aHHBIE C

MOBBIIIIEHUEM HATJISAHOCTH II0JIy4aeMOro
n3obpaxkenusa rpada. [ocrarouHo mo-
JIPOOHBIN 0030p TaKUX KPUTEPHEB IIPUBE-
neH B kHure [7]. Ilockompky HKK, kak
YIOMUHAJIOCh BBIIIE, SIBJISETCS B3BEIIEH-
HBIM OpPHEHTUPOBAaHHBIM TIpadom, TO
BIOJIHE JIOTUYHO, YTO 3CTETUYECKUE KPU-
Tepun OyAyT BHOCUTH CyIleCTBEHHBIN
BKJIa/i B IIOBBIIIEHHE HATJISHOCTU €€
n300pakeHus.

[Ipu 3TOM MOKHO 3aMETUTh, YTO MHO-
THe 3CTeTUYECKUE KPUTEPUU HESBHO
HaIpaBjieHbl Ha MOBBIIIIeHNEe KOTHUTUBHON
sAICHOCTU u300pakeHus rpada, U, Hampo-
THB, U300pakeHue, B MOJHOU Mepe o0Jia-
JlaroIiee CBOMCTBAMHM KOTHUTHUBHOM SICHO-
CTU, BeposATHee Bcero, OyaeT mHpuBJeKa-
TeJIbHBIM B 3CTETUUECKOM OTHOIIIeHuu. Ta-
KUM 00pa3oM, 35CTeTUYECKHEe KPUTEPUH
OyzeT BIIOJIHE I1e1eCO00Pa3HbIM TAK¥Ke OT-
HOCUTh K KPUTEPHUAM KOTHUTHBHOU SICHO-
CTH, U B JlaJIbHEHIIIeM MO>XHO TOBOPUTH
TOJIbKO 00 3TOM IpyIIie KPUTEPUEB.

C yueToM CKa3aHHOTO, B KauecTBe OCHO-
BBI JIJIsI TIOCTPOEHUsI MeTadophl BU3YaIH-
dauun HKK mnpeanaramores ciemyoniue
KPUTEPUU KOTHUTHBHOU SICHOCTH:



1)

3)

4)

5)

6)

7)

8)

9)

HaIpaBJIEHHOCTD JIyT: Oojiee yI0OHBIMUI
(3mech u fajiee — MpPU MPOUYUX PABHBIX
ycsioBusx) s «apourenusi» HKK sB-

JIAIOTCA HaIIpaBJIEHUA [OyI' «CBEPXYy-
BHHU3» HW «CJIEBA-HAIIpaBO» (I/IMeHHO
9TH HaIIpaB/ICHHUA COBIIaaOT

C IPUBBIUHBIMH JJIsI MHOTHUX HAaIlpaB-
JIECHUSAMU YTEHUS);
OJTHOHAIIPABJIEHHOCTh  M300pa’keHUs
IIOC/IeI0BATEIBHBIX JIyT: €cJIU He Tpe-
OyeTcsi MOCTOSSHHO MEHATh HaIpaBJie-
HUe B3IJIA/a, TO 3PUTEJIBHBIA 00XBaT
myTed W IUKJIOB rpada OyaeT cosep-
IIaThCs OBICTPEE;

MHUHUMUBAIUA IepecedeHuil ayr: B
HJleayie OHU JOJKHBI OTCYyTCTBOBaTh, a
IIPU HEBO3MOXKHOCTH 3TOro (IJ1s He-
IUTAHAPHOTO rpada) uX YUCJIO CIIEAyeT
MHUHUMU3UPOBATD;

MHUHUMUBAIUA KOJIUYECTBA UCKPUB-
JIEHHBIX Jyr: Oosiee yAOOHBIMU JJIA
BOCIIPUATUSA SBJISAIOTCS H300paKeHUs
C IPSIMBIMH JTyTaMU;

MHUHUMHU3AIUA JUIMHBL AyT (KaK COBO-
KYITHOH JUTMHBI, TAK U HAaUOOJIbIIIeH u3
JUIMH): 9YeM KOpOYe IYTH, TEM IIPOIIe
YBUJIETh, KaKHe KOHIIENTHI CBA3AHbI
ZIPYT C APYTOM, U TeM OOJIbIlle CBA3EH
MOXKHO YBUZIETh OJTHOBPEMEHHO;
MUHUMU3AIUA pa3bpoca JJIUHBI [AyT:
6oJiee yAOOHBIMU JJI BOCIPUATUA AB-
JIIOTCS U300pakeHus, B KOTOPBIX BCe
JIyTH WMET NPUMEPHO OJUHAKOBYIO
JUTAHY;

MaKCUMU3AIUA YIJIOB MEXJy AyraMu,
VMHITUJIEHTHBIMU OJIHOM BepluHe: MpU
HeOOJIBIIINX YIJIaX MEXAY TaKUMH MIy-
raMu OHH OYAyT «CJIUBAThCSA» JIPYT C
ZIpDyTOM BOJIU3W BEPIIUH, YTO MOXKET
CYIIECTBEHHO 3aTPYJHUTH BU3YaAJIbHOE
ompeziesieHNe UX HallpaBJIeHUH;
onTuMu3sanusa o0JyIacTH pa3MeleHus:
g 3(pGEKTUBHOTO HUCIOJIb30BAHUS
IIpoCcTpaHcTBa rpad JoKeH ObITh pas-
MeIlleH B TPAMOYTOJBHOU 00J1acTH,
dopmaT KOTOpOU (T.e. COOTHOIIIEHUE
IIUPUHBI U BBICOTHI) COOTBETCTBYET Te-
KymeMmy dopmaty rpaduueckor obsia-
CTH TIO/ICUCTEMbI BU3yaIU3aIUH;
MoAYEPKUBaHUE CHUMMeTpuu rpada:
n300pakeHus, CUMMeTPpUYHbIe OTHO-
CUTEeJIbHO HEKOTOPON OCHU WJIU IIeHTPa,

OoJiee yOOHBI JJIsT BOCIIPUSITHUSA U aHa-

Jm3a.

BosBpalasch K ONMMCAaHHOU paHee Me-
tadope Budyanuzanuu HKK, moxkHO Te-
Iepb CKa3aTh, YTO BTOPBHIM 110 BaJKHOCTH €€
KOMIIOHEHTOM (II0CjIe aJITOPUTMOB BU3Yya-
Jm3anuu rpadoB) JIOJKHBI CTaTh BBEJEH-
Hble KPUTEPUU KOTHUTHUBHOU SICHOCTH.
AHayM3upyst 5T KPUTEPHUH, MOKHO ITPUH-
TH K BBIBOJY, YTO MHOTHE W3 HHUX IPOTH-
BOpeuar JIpyr APYTY, U O00eCHeUUTh COOT-
BETCTBUE M300paKEHUA OJIHOBPEMEHHO
BCEM KPUTEPUAM C AJITOPUTMUUECKOUN TOU-
KA 3peHHs, KaKk IPAaBWIO, HEBO3MOXKHO.
Takum oOpa3om, HE3aBUCHMO OT KOHKpPET-
HBIX OCOOEHHOCTEU peann3amuu merado-
pbl Busyasnusanuu HKK, Heobxomuma pas-
paboTKa peIapIux HPaBuil, MOJIETUPY-
IOIUX pa3IngHble (POPMBI KOMIIPOMHUCCA
MEXKIY KPUTEPHUSIMHU.

6.llaTepakTuBHOE yIpas-
JIeHu€ BU3YaJbHBIM IIpe-
CTaBJIECHUEM HEYEeTKOU KO-
THUTUBHOU KapPThI

B pabote [4] oTmMeuaeTrcs, YTO HaIUIHE
VHTEPAKTUBHOTO VIPABJIEHUS BU3YaJb-
HBIM 00pa3oM o0ecreYnBaeT mpsiMoe yda-
CTHE T0JIb30BATeJIsI B MAHUITYJIMPOBAHUU
00pa3oM U ABJIsIETCS OCHOBAaHUEM JIJIS TJIy-
O6oxoro aHaimsa JaHHbIX. Kpome Toro, cu-
cTeMa WHTEPAKTHUBHOTO YIIPABJIEHUS MO-
JIeNIbI0 SIBJISIETCS OAHUM U3 CIOCOOOB Be-
pudUKaNU MOJyYeHHBIX PENIEHUH U TO-
TOMY O0ecCreYrnBaeT YCKOPEHHOE JOCTHKe-
HUE [IeJIM aHan3a B CJIydyae, KOT/ia 3TOT
crocob ynobeH s mosib3oBaresisi. Takum
00pa3oM, HMHTEPAKTHBHOCTh BHU3YyaJIbHOU
MOJIET CTAHOBUTCS YCJIOBHEM €€ BBICOKOU
pe3yJIbTAaTUBHOCTH.

MexaHU3M HWHTEPAKTUBHOTO YIIpaBJIe-
HUA BU3yaJIbHBIM IipejictaBieHrneM HKK B
cucreme «UT'JIA» obeciednBaeT CJIemyIO-
I[1e BO3MOKHOCTH:

1) pelaKTHpPOBaHUE CTPYKTYpbl KOTHHU-
TUBHOU MOJIEJIM TIOCPEJICTBOM peJlaK-
TUPOBAHUSA €€ BU3YaJIbHOTO 00pasa;

2) mepecTpoiika IPOCTPAHCTBEHHON Me-
Tadophbl ¢ Yy4eTOM BBIOPAHHOTO aJjro-
pUTMa BU3yanu3anuu rpados;



3) TpaHcdopmanusa n3o0pakeHus KOTHHU-
THUBHOM MOJIEJIH;

4) TepekyIoueHue Mexay Meradopamu
IIpe/ICTaBJIEHUs, a TaKXKe HaCTPOUKHU
OT/IeJIbHBIX MeTadop.

PenakTupoBaHue CTPYKTYpbl MOJETH
MOApa3yMeBaeT BO3MOXKHOCTH J100aBiie-
HUS, YaJeHUsA U U3MeHEeHUs KOHIIENITOB U
CBfI3eH IyTeM MaHUITYJIUPOBAHUSA 3JI€MEH-
Tamu rpadudeckoro uHTepdeiica u BU3Y-
aJIBHOTO 0Opasa caMou MOJIeJIH.

Tpauchopmarusa u3obpakeHUss He 3a-
TparuBaeT HU CTPYKTYpPy MOJI€JIA, HU HC-
IIOJIb3YEMYIO B TEKYIIHMN MOMEHT MeTado-
py IpeAcTaBJeHUs, OJHAKO II03BOJIAET
rHOKO M3MEHSTh CBOWCTBA KOHEUHOTO
n300pakeHusl, BBIBOJMMOTO Ha KpaH (Ta-
KUM 00pa3oM, BBITIOJTHSSA CBOETO pojia Io-
cTo6paboTKky). K BO3MOMKHOCTSIM TpaHC-
dopmaruu OTHOCATCS: IIJIABHOE MACIITA-
OupoBaHUEe U300paKeHUsI; TOBOPOT U300-
pa’keHHUs Ha 3aJ[aHHBIM YTOJI M0 YacCOBOU
CTpeJIKE WJIU IIPOTUB Hee; 3epKaJIbHOe OT-
pakeHHne M300paKeHUsI OTHOCUTEIBHO TO-
PUBOHTAJIPHOU WM BEPTHUKAJIBHOU OCH;
CKaTUe U paCTsIKEHUE U300pakeHUs
BJIOJIb BRIOpAHHBIX HAITpaBJIeHUH (puc. 6).

B ' Tpancdopmauus nsobpaxerns HKK X

3epkanbHoe oTpaxeHue
(®) OTHOCVTENBHO rOPU3OHTENBHOM OCK
() OTHoCWTeNBHO BEPTUKaNBHON OCU

() OTHocwTenbHO LueHTpa

Boinonsvts

Mosopot
® Mo yacosovi

O Mpotus yacosoi

Hayron 10 rpaaycos

Boinonsvts

Cxatve/pacTaxerue
® Cxats
(O PacranyTe

Ha 10 %

® Mo oBoum HanpaeneHnAM
O Mo wwpure

) Mo ebicote

I BoinonHuts ]

Puc. 6. [Tonb3oBarenbckuii uHTEpdEiic
Tpancopmanuu n3obpakenus HKK
B cucteme «T'JIA»

Haxkomner, 6s1arogapsi BO3MOXKHOCTH TIe-
peKIouaThCcsl MexAy MeTadopamu mpen-
CTaBJIEHUSI HCCJIEAOBATeNb B JIIOOOH MO-
MEHT MOKeT HAalpaBUTh BHUMAaHUE HA Te
acIeKThl MOJIeJIN, KOTOPbIE IIPECTABIAIOT
JUIsl Hero HauOOJBIINN UHTEpeC Ha TeKy-
meM asrane aHanuza. [Ipu aToMm GQyHKIIUH
HACTPOUKHM BHU3YaJbHBIX XapaKTEPUCTUK
MeTaop IIpeJICTaBJIEHUA TaKXKe CI0CO0-
CTBYIOT HOBBIIIEHUI0O TUOKOCTH 3TOTO WUH-
CTPYMEHTA U ero y100CTBa JIJIsl UCCIIeI0Ba-
tesis (puc. 7).



B Hactpotiku ctunei

Heynpaensembli Heuenesown

CnocoB 3aaaHua BUSyansHsIX CTUAEH ANS KOHLENTOS
(O EavHbIl CTAL ANA BCEX KOHLENTOE

®) Pasgensts KOHUENTLI NO TMNAM

() PazpensTs KOHUENTEI NO rpynnam

() Mokazbisate BAMAHWE Ha CuCTEMY

() MokazbisaTs BAMAHWE Ha 334aHHBIN KOHUENT:

MexaHuueckue csoicTBa Marepuana v

¥Ynpaensemsblil Heuenesoin
Ynpaenasemslil uenesown
Habnrogaemei Heuenesomn

Habarwaaemeit uenssom

Liser ¢ona:

]
Liser rpanmupbi:
I |

TonwwmHa rpanuube:
Papwyc yrna:

Tun wpudra:
Georgia v
Lser wpudra:

I - |

Pasmep wpudra:

Mpumenuts |

Puc.7. [Tonp3oBaTenbekuil uHTEepdeiic BbIOOpa U HaCTPOUKU MeTadop Mpe/icTaBIeHNUs B
cucreme « AT'JTA»

7. JaKJII0UYEeHHe

B pabore mpejncraBiena meradopa BU-
3yasn3aliid HEUeTKUX KOTHUTUBHBIX KapT.
OmnpeniesieHsbl 1Be cocTapisAoe Metado-
pbl BHU3yaIH3allid — MPOCTPAHCTBEHHAS
Mmetadopa u Meradopa IpefcTaABIEHUS.
PaccMoTpeHO TOHATHE KOTHHUTUBHOM fC-
HOCTU, B pe3yJIbTaTe aHajlu3a KOTOPOTO
clieJlaH BBIBOJ, O HAJIUYUK CBSI3U MEXKIY
KauyecTBOM MpPUMeHsieMOU MeTahopbl BU-
gyanmuzanuu HKK u ypoBHeM KOTrHUTHUB-
HOU SICHOCTH IIOJIyYEHHOTO BHU3yaJIbHOTO
obpasza: uem 6osiee BBHICOKHH YPOBEHb KO-
THUTUBHOM SICHOCTU OOecIleurBaeT MeTa-
dopa Busyanmzamnuu, TeM 0ojiee MTPOCTHIM
SIBJIIETCA TIPOIECC SKCIEPTHOTO IOHUMa-

HUSI KOTHUTUBHOW MOJIeJI1 IIPU €€ BU3Y-
aJIbHOM aHasTu3e. JIJ1d OIeHKH YPOBHSA KO-
THUTUBHOU SICHOCTU TIPeJIOKeH Habop
KpPUTEPHEB.

Takum 0o0pasoM, Hapsy C aJrTOpUTMa-
MU BuU3yaIusanuu rpadoB, MoKasaTeln
KOTHUTHUBHOU SICHOCTH COCTAaBJISIIOT OCHOBY
JUIST TIOCTpOeHusi MeTadophl BU3yaIM3a-
nuu HKK u oHOBpeMeHHO ¢ 3TUM ABJIA-
I0TCs CpeZICTBOM Haubosiee ecTeCTBEHHOU
OIlEHKH KauecTBa IIOCTPOEHHON MeTado-
PHL.

Takxe paccCMOTpPEHBI BO3MOKHOCTH WH-
TEPAKTUBHOTO YIPABJIEHUSA BU3yaJbHBIM
npexcrasienuem HKK B cucreme
«UTJIA»,  obecriedyuBamIe  THUOKYIO
HACTPOHKY BHU3yaJbHBIX XapaKTEPUCTUK



MeTadop IpeZiCTaBIeHUsA, YTO MO3BOJIAET
HCCJIe/IOBATENI0 B XOJle AHAIN3a KOTHU-
TUBHOU Moziesid (HOKycHpOBaTh BHUMaHUe
Ha TeX ee aclleKTaX, KOTOpbIe IIpe/ICTaBIIA-
IOT JIJIS1 HETO HAaUOOJIBIINI UHTEPeC HA TOM
WJI NTHOM 3Tale aHaJIn3a.

Bo3MOXHOCTH HCIOJIB30BaHUA MeTa-
¢Gop Bu3yanuzalud U WHTEPAKTUBHOIO
VIIpaBJICHUS BU3YaJIbHBIM IIPE/ICTaBJIEHU-
em HKK B cucreme «WIJIA» mpowuito-
CTPUPOBaHbI HAa IIpUMepe KOTHUTUBHOU
MOZIeJIU TIO/I/IEP>KKY IPUHATHUSA PEIleHnH B
0o0JIacTH TIPOEKTUPOBAHUSA TEXHOJIOTHUYE-
CKOU ocHacTkH [ 8].

YkaxkeM HalpaBJieHUs JaJTbHEeUIINX UC-
CJIeZIOBAaHUU.

Bo-nepBbIX, 3TO Qopmasmsanusa OIU-
CAaHHBIX BBIIIle KPUTEPUEB KOTHUTUBHOU
SICHOCTU M pa3paboTKa METO/Ia OLIEHKH Ka-
yectBa MeTadopsl Buzyanuszanuu HKK Ha
OCHOBe (POpMaJM30BaHHBIX KPUTEPUEB, C
peasn3anyied 3TOr0 MeTo/a B IOJCUCTEME
Bu3yanusanuu cucreMmbl « UTJIA».

Bo-BTOpBIX, COBepIIEHCTBOBAHUE MeXa-
HU3Ma WHTEPAKTHBHOIO YIIPaBJIe€HUS BU-
gyanbHbIM oOpazom HKK B cucreme «UI'-
JIA», B 4acTHOCTH, peanusanus QyHKIUN
aBTOMAaTHUUYECKOTO MOA00pa ONTUMAaJIbHOU
IIPOCTPAHCTBEHHON MeTadophl ¢ y4eTOM
YKa3aHHBIX I10Jb30BaTeJieM IIPUOPUTETOB
10 KPUTEPUAM KOTHUTUBHOU SCHOCTH.
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