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MuHHCTEPCTBO

[ocynapcTeerHoe obpa3oBarenbHOe yu
«Cankr-IlerepOyprckuii rocy1apcTBeHHbI
umenu B.H. Yabanosa (Jlennna)»

(CO6eraTy "JITH")

197376, yn. Ipod. [Tonosa, Cankr-Ilerep6bypr, a. 5
Tenedpon: (812) 346-44-87 ®dakc: (812) 346-27-58.
E-mail: eltech@eltech.ru http:// www.eltech.ru
OKIIO 02068539 OI'PH 1027806875381 OKBD/I 80.3, 73.1 OKATO 40288564000
WUHH/KIIIT 7813045402/781301001
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Ne
e or BUHUTHU PAH Otaen nenoHupoBaHus
r 10 BONPOCY NEMNOHUPOBAHUSA 1 125190, Mocksa, yi1. YcueBuua, 1. 20
PYKOMHCH

Caukt-TleTep6yprekuii rocy1apcTBEHHBIN 3eKTpoTexHudeckuit ynusepeuret "JIDTH"
MPOCHT MPHHATH HA JENIOHUPOBAHHWE PYKOMMCh HayyHOH cTaTbM «bJIOK MapaMeTpHyeckux
KOTHUTHBHBIX MojeJel 1 aHanu3a 3GdeKTUBHOCTH OOMeHa MHQOpMaLHeH B aJanTHBHOM
Cpelie aBTOMATU3MPOBAHHOTO 00YUYEHHsD, HAHCAHHYIO COTPYIHHKOM yHHBepcHuTeTa A.H. BetpoBbim.

B HayyHOH cTaThe MNpeanaraercs OJOK MapaMeTPUYECKUX KOTHUTHBHBIX MOJCI(CH,
BBICTYNAIOUMA HHGOOPMAMOHHOW OCHOBOM CHUCTEMHOIO aHajM3a Ha OCHOBE TEXHOJIOIHH
KOTHUTMBHOTO MOJIETUPOBAHKS, BKJTIOYAIOIMHA HaGOp NapaMeTpHYECKHX KOTHUTUBHBIX MOJEIICH
COOTBETCTBYIOILIMX OOBEKTY, MPOLIECCY WK SBJICHHIO, KaX/1ash U3 KOTOPBIX BBICTYNACT PaClIMPSAEMbIM
B UIMPUHY W TTyOHUHY perepTyapoM MapameTpoB, JLIEJOHHPOBaHHBIM Ha HECKOJIBKO MOPTPETOB
C OMnpe/ieJIEHHbIM HayYHbIM 0OOCHOBaAaHHEM M CTPaTHOHMLMPOBAHHBIM Ha HECKOJIBKO MHOXKECTB
Ha JIBYX YPOBHSIX BbIIEJICHHON HEpapXUH: MHOXKECTBO BHIIOB CBOWCTB M MHOXKECTBO 3JIEMEHTApHbIX
CBOMCTB, MHOXKECTBO BEKTOPOB MapaMETPOB U MHOXECTBO 3JIEMEHTApHBIX MapaMETPOB, a TAKKE
npuBeieHbl GopManbHble (JIorudeckas, NpOAyKLUHOHHas, KOPTEXKH Ha TOMEHaXx, HOBbIH rpad
COYETAIOLIMH TEOPHIO MHOXECTB) M HedopMalbHbIe (ppeiiMoBas MOJEIIb, CEMaHTHYECKast CCTb,
OHTOJIOTHSl, HOBasi MHOTOYPOBHEBasi CTPYKTYpHasi CXeMa) CriocoObl MpeICTaBICHHA MOJEIIH.

Pykonuch CTaThbM MNPENCTABIAAECT MHTEPEC Ul CHELHAIHCTOB, 3aHHMAIOIMXCA
TEOPETHYECKHMHM M TpPHUKIAJHBIMM BONPOCAMH OPraHM3allMd W MHpOpMaTH3alMH
MHGOPMALIMOHHBIX Cpell 00pa30BaTENbHbIX YUPEXKACHUH, BHEAPEHHEM CPE/ICTB aBTOMATH3alluH
JUISL TIOBBIILIEHUS (PHEKTHBHOCTH (POPMUPOBAHHUS 3HAHUI KOHTHHIEHTa 00y4aeMblX, a TakKe
pa3pabOTKON CHCTEM aBTOMATU3UPOBAHHOTO (AHCTAHLIMOHHOTO) O0Y4EeHHs U MX KOMITOHEHTOB.

Ipunoxenue: 1. Pykomuch Ha 24 11. (BKJI0Yast OCHOBHOH TUTYJIbHBIH JIHCT) B 2-X 9K3.

2. Pedepar B 2-x 3K3.

3. KoImist petieHsum 13.H., K.T.H., ipod. kaderps Crcremanornu MBU Crunaness B.H.,
ya. Banakupesoii 23.06.2009 r., 3aB. Had. otaena kaapos CIIGIITY "JIITH"
[ly6unckum B.H. _.07.2010 r. — 1 1., 1 2Kk3.;

KOIHUS JOMN. pelleH3uu 3aB. kapeapoi KomnbroTepHOH MaTEMaTUKH
M ITPOrpPaMMHPOBaHKs 1.T.H., ipod. B.M. XumeHko, y1i. 3aM. Ha4. OTAe/1a KaapoB
CII6T'YAII Manaesoii JI.B. 20 suBaps 2010 r., 3aB. Hay. OT/JeJ1a KaApOB
CIIGIATY "JIDTU" Llly6unckum B.H. _.07.2010 1. — 1 1., 1 9K3.

. BbInucka U3 MPOTOKOJIA 3aCelaHusl HayYHO-TEXHHUECKOro coBeTa B 1 9K3.

. JIOTOJHUTENbHBIA TUTYIbHBIHA JKCT B 1 9K3.

. Bubnuorpaduueckue KapTouky B 5 3K3.

. Konus kBuTaHumy 06 oruiate ycil. JeM. Hay4Ho# ctatbk 4 o1 15.07.2009 r.

NN B

Pextop CII6I'DTY "JIDTH"
I.T.H., Tpodeccop B.M. KyTty30B

B. H. WYGHHCKMHA

eXHH4YecKHii ynnsepcurtet “JIIOTH”



QENEPAJIBHOE ATEHTCTBO IO OBPA3OBAHUIO
l'ocymapcTBeHHOE 06pa3oBaTenbHOE yUPERUIEHHE BHICLIErO npodeccHoHaNbHOro 06pa3oBaHHs
«Canxr-Ilerep6ypreknii rocyaapcTBeHHblil 31eKTpoTeXHHYecKH#i yHuBepcuTeT “JIDTH”
HMenu B.U. YabanoBa (Jlenuna)»

(CHI6raTy "Jd3THu")

197376, ya. Ilpod. [Tonosa, Cankt-Iletep6ypr, a. 5
Tenedon: (812) 346-44-87 Daxc: (812) 346-27-58.
E-mail: eltech@eltech.ru http:// www.eltech.ru
OKIIO 02068539  OI'PH 1027806875381  OKB?J/I 80.3, 73.1 OKATO 40288564000
WUHH/KIIIT 7813045402/781301001
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A e o BUHUTU PAH Otaen nenonupoBaHus
r 10 BONPOCY AENOHUPOBAHHUS 1 125190, Mockga, yn. YcueBuua, a. 20
pyKonucu

Cankr-IleTepOyprekuii rocy 1apCTBEHHbIH 31EKTPOTEXHHUECKHH yHUBepcuTet "JIDTH"
NpPOCUT TNPUHATH Ha NCMOHHPOBAHHME PYKONMCh Hay4yHOM craThd «biok napaMeTpuyeckux
KOrHUTHBHBIX MOJEJEH Ui aHanu3a 3¢p¢eKTHBHOCTH oOMeHa MHGOpPMALIMEH B aJanTHBHOM
Cpe/ie aBTOMATU3UPOBAHHOIO 00Y4EHHS, HAITMCAHHYIO COTPYIHMKOM YHHBEpcHTeTa A.H. BeTpoBbiM.

B Hay4HO# cTaThe mpetaraetcs GJIOK MapaMeTPUYECKMX KOTHHTHUBHBIX MOJeIei,
BBICTYMAIOIMKA MHPOPMALIMOHHONH OCHOBOM CHCTEMHOTO aHajiM3a Ha OCHOBE TEXHOJIOTHH
KOTHUTUBHOI'O MOZEIMPOBaHMs, BKIIOYAKOMKA HAbop napaMeTpUuecKUX KOTHUTUBHBIX Mozesen
COOTBETCTBYIOLIMX OOBEKTY, POLIECCY WIH SBICHHIO, KaXKasi U3 KOTOPbIX BBICTYIAeT PaclIMpseMbIM
B IUIMPHHY M NIyOHWHY penepTyapoM NapaMeTpoB, JLIEJOHMPOBAHHBIM Ha HECKOJIBKO MOPTPETOB
C Onpelie/ICHHbIM Hay4YHBIM 0OOCHOBAaHHEM M CTPaTU(PUIIMPOBAHHBIM Ha HECKOJIBKO MHOXECTB
Ha JIByX YPOBHSX BBIICJICHHON MEPapXMH: MHOXKECTBO BHIOB CBOMCTB M MHOXKECTBO 3JIEMEHTapHbIX
CBOWCTB, MHOXXECTBO BEKTOPOB NapaMETPOB U MHOXKECTBO 3JIEMEHTAPHBIX NapaMeTPOB, a TAKKE
npuBeieHbl HopMalibHbIE (TOrMyYeckasi, NpOAYKLMOHHAsA, KOPTeXH Ha JOMEHaX, HOBbIH rpad
COUETaIOLMKA TEOPHIO MHOXECTB) H HedopMaibHble (ppeiiMoBast MOZIENb, CEMAHTUUECKAs CETb,
OHTOJIOTMsl, HOBasi MHOTOYPOBHEBaAs CTPYKTypHas CXeMa) Coco0bl NPEACTaBIEHH MOIE/IH.

Pykonuche crateM mpencTaBaseT HHTEpeC M CHELHAIMCTOB, 3aHUMAIOLIMXCH
TCOPETHYECKMMHM M TNPUKIaJHBIMH  BOMpOCAaMHM OpraHu3allMd MW HHGOpMaTH3alLMU
MH(GOPMALIMOHHBIX Cpell 00pa30BaTENbHBIX YUPEXKACHHI, BHEAPEHHEM CPEACTB aBTOMATH3aLMH
A0S NoBbIIIEHMS 3 dexTUBHOCTH GOPMUPOBaHHS 3HAaHUN KOHTHHIeHTa 00y4aeMbIX, a TaKKe
pa3paboTKO# CHCTEM aBTOMAaTH3UPOBAHHOTO (AUCTAHLIMOHHOTO) OOYYEHHS U MX KOMIIOHEHTOB.

IIpunoxenue: 1. Pyxonuce Ha 24 1. (BK/IrOYasi OCHOBHOM THTYJIbHBIH JIUCT) B 2-X JK3.

2. Pedepart B 2-x 3K3.

3. Korms petieHsim 1.3.H., K.T.H., pod. kadeapp! Cucremonorv MBH Crvinanesns BH.,
ya. banakupesoii 23.06.2009 r., 3aB. Hau. otaena kaapos CI1I6I'TY "JIDTH"
Iy6unckum B.H. 13.07.2010 r. — 1 n., 1 3k3.;

KONHUs AOMN. peleH3HH 3aB. kadeapoil KoMnproTepHO# MaTeMaTHKH
Y MPOrpaMMHUpOBaHKs 1.T.H., pod. B.U. XumeHko, yA. 3aM. Hau. oTzel1a KaipoB
CII6I'Y AIl ManaeBoii [1.B. 20 sauBaps 2010 r., 3aB. Ha4. 0T/J€J1a KaApOB
CII6I2TY "JIDTHU" llly6unckum B.H. 13.07.2010r. — 1 21, 1 3k3.

. Beinucka u3 nporokosa 3acejaHUs HAYYHO-TEXHUYECKOro coBeTa B 1 7K3.

. JIONO/IHUTENBbHBIA TUTYNBHBIN JIUCT B | 3K3.

. bubnuorpaduyeckue kapTouku B 5 3K3.

. Konus kBuTaHuuu o6 omare yci. fen. Hay4yHo# cratei 4 ot 15.07.2009 r.

~NONWn A

Pekrtop CIIGI'DTY "JIDTHU"
1.T.H., npodeccop B.M. Kyry3oB
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MuHuctepcTBo o6pa3oBaHua U Hayku PO

['ocynapcTBeHHOE 06pa3oBaTenbHOE yUpeKAeHHE BRICLIEro NPodecCHOHATbHOro 00pa3oBaHus
«Cankr-Ilerep6ypreckuii rocyxapcTBeHHbli d1eKkTpoTexHHYecKHil yauBepcurer “JIOTH”
umenu B.A. Yabsinosa (Jlenuna)» (CI6I'ITY "JIITHU")

VIIK 001.61(891)+004.6(94)

A.H. Betpos

BJIOK TAPAMETPMYECKMX KOTHUTUBHBIX MOJIEJIEN 5
U1 AHAJIM3A SPOEKTUBHOCTH OBMEHA WHOOPMAILIMEN
B AJAIITUBHOU CPEJIE ABTOMATU3UPOBAHHOI'O OBYYEHU

Cankr-IletepOypr
2010



QEJAEPAJIBHOE ATEHTCTBO IO OBPA30OBAHUIO

I'ocynapctennoe 06pa3soBateiibHOE yupexkaeHHE BBICILErO npodeccHOHATBLHOro 06pa30BaHus
«Canxr-Ilerep6yprekuii rocyaapcTBeHHbli 3J1eKTPOTeXHHYECKH yHuBepcutert “JIOTHU”
umenn B.U. Yabanosa (Jleanna)» (CII6I'ITY "JIITHU")

VJIK 001.61(891)+004.6(94)

A.H. Betpos

BJIOK TAPAMETPUYECKUX KOTHUTHUBHBIX MOJIEJIEN .
JUIA AHAJIM3A DPOEKTUBHOCTHU OBMEHA UHO®OPMALUENU
B AZJAIITUBHOW CPEJE ABTOMATHU3MPOBAHHOI'O OBYYEHM S

Cankr-Ilerepbypr
2010



MunucrepcTBo o6pa3oBaHus u Hayku PD

[ocynapcTBenHoe o6pazoBaTtenbHoe YUYPEXKIAEHHE BHICILETO NMPO(ECCHOHATIBHOrO 00pa30BaHus
«Cankr-TleTep6yprckmii rocyapcrBennblil 3J1eKTPOTeXHHYECKHi yHuBepcurer “JIITHU”
umend B.U. Yiabsanosa (Jlenuna)» (CII6GIITY "JIITH")

PA3PEIIAIO
HA JEITIOHUPOBAHUE

Pextop CIIGI'DTY "JIDTU"
I.T.H., mpogeccop

B.M. KyTty3oB

YAK 001.61(891)+004.6(94)
A.H. Berpos
BJIOK [TAPAMETPUYECKHUX KOTHUTUBHbBIX MOJIEJIEM

A1 AHAJIM3A SOOEKTUBHOCTHU OBMEHA MHO®OPMALIMEN
B AJIAIITUBHON CPEJE ABTOMATU3UPOBAHHOI'O OBYUYEHN

ABTOPZ_M_ Betpos A.H.

Cankr-Ilerep6ypr
2010



MuHuctepcTBo o6pa3oBaHus U Hayku P®D

I'ocynapcTBeHHOE 06pa3oBaTe/IbHOE yUpexJEHHE BRICLIETO MPOGECCHOHATIBLHOTO 00pa3oBaHus
«Cankr-IlerepOyprekuii rocyaapcrBeHHbIl 31eKTPOTeXHHYECKH il yHuBepcuTeT “JIITHU”
uMenu B.U. YabsanoBa (JIeuuna)» (CIIGIITY "JIITH")

PA3PELIIAIO
HA JEITIOHNPOBAHUE

ITpopekTop no HayuyHO# paboTe
CII6IraTy "JIDTHU"
K.T.H., TOLIEHT

M.IO. lllecTonanos

YK 001.61(891)+004.6(94)
A.H. Berpos
BJIOK TIAPAMETPUUYECKHX KOTHUTUBHBIX MOJIEJIEN

U1 AHAJTIU3A 3OPEKTHBHOCTH OBMEHA MHOOPMALIMEN
B AJATITUBHOU CPEJE ABTOMATHU3UPOBAHHOI'O OBYYEHHA

ABTOPZM Betpos A.H.

Cankr-Iletep6ypr
2010



®EJIEPAJIBHOE ATEHTCTBO I10 OBPA30OBAHUIO

I'ocynapcrBennoe oOpa3zoBarteiibHOE YIPCKACHHE BBICLIETO MPOPECCHOHANTBHOIO 06pa3oBaH sl
«Cankr-Tlerepbyprekmii TOCYAapCTBEHHbIH 3JIEKTPOTEXHHYECKHl yHHBepcHTeT “JIITH”
umenn B.1. Yavauosa (Jlennna)» (CIIGIITY "JIITHU")

PA3PELIAIO
HA JJETIOHUPOBAHUE

Pextop CIIGI'DTY "JIDTU"
I.T.H., Ipodeccop

B.M. KyTty3o0B

YK 001.61(891)+004.6(94)
A.H. Betpos
BJIOK TAPAMETPUYECKUX KOTHUTUBHbBIX MOJEJIEN

U1 AHAJIU3A DOOEKTUBHOCTU OBMEHA HHOOPMALIMEN
B AIIATITUBHOU CPEJE ABTOMATHU3UPOBAHHOI'O OBYUYEHWSI

ABTOD:! %, ~ Berpos A.H.

Cankr-Iletepbypr
2010



MunucrepcTBo 06pa3zoBaHus U Hayku PO
locynapcTeenHOe 06pa3oBaTebHOE yUpeXaeHHE BBICIIErO NPO(YECCHOHANLHOIO 00pa30BaHHS
«Cankr-Ilerep6yprekuii rocy1apcrBeHHbIi 31eKTPOTeXHHYeCKHil yHuBepcuter “JIITH”
nmend B.HU. YabsanoBa (JlenuHa)»

(CneraTy "JITH")

197376, yn. Ilpod. [Monosa, Caunkr-Iletepbypr, a. 5
Tenedon: (812) 346-44-87 ®daxc: (812) 346-27-58.
E-mail: eltech@eltech.ru http:// www.eltech.ru
OKIIO 02068539  OI'PH 1027806875381  OKB3]] 80.3, 73.1 OKATO 40288564000
HMHH/KIIIT 7813045402/781301001

YTBEPXIAIO

Pexrop Cankr-IleTepOyprckoro
roCy1apCTBEHHOTI'0 3JIEKTPOTEXHHUUYECKOTO
yHusepcurera "JIDTHU"

npod., a.1.H. Kyty3oB Baaaumup Muxaitnosuy

« » 2010 r.

3KCHCpTHOC 3aKJIIOYCHHUC

O BO3MO>XXHOCTH Ol'Iy6JIPIKOBaHH}I

PykxoBoaurens-akcnept (’kcnepTHas KOMHMCCHS) Cankr-IletepOyprckoro
rOCYyJapCTBEHHOIO 3NIEKTPOTEXHUUYECKOro yHuBepcurera "JIOTHU", paccmoTpeB Marepuai
Hay4yHOH CTaThbU acCHCTEHTa KadeApsl ABTOMATHKH M TNpoueccoB ynpasieHus (AIlY)
BerpoBa A.H. «bnokx mnapaMerpu4eckux KOTHHUTHBHBIX MOJETECH I aHauu3a
3pdexTHBHOCTH OOMeHa HHGpoOpMaLMedl B aJanTHBHOH Cpele aBTOMATH3MPOBAHHOIO
oOyueHus» obbemMoM 1,5 m.1. mOATBepXAaeT, YTO B MaTepUasie CTaTbU HE COAEpPXKaTcs
CBEIIEHU, IpelycMOTpeHHbIe pa3aenoM 3 [Tonoxenus 88.

Ha nyOnukanuio Marepuana crTaTbd He CledyeT [MOJyd4aTh pa3pelieHHe
®denepanpHOro areHTCTBa o obpa3oBaHuio PD.

3ak/il0o4eHne: PyKOBOOUTENB-IKCIEPT CYMTAET BO3MOXKHBIM OMyOJIMKOBaHHeE
JAHHOM CTaTbH B OTKPHITOM NEYaTH.

PykoBoautens-3kcnepr,
npodeccop, I.T.H.

« » 2010 roga




MunuctepcTBo 06pa3zoBanus u Hayku PO
locynapcteenHoe o6pazoBarensHoe yupexaeHue BLICLIErO NpoPeCCHOHAIBHOTO 06pa3oBaHus
«Canxr-Ilerep6yprcknii rocynapcrBenubii 3JIEKTPOTEXHHYECKHH yHuBepcuTeT “JIDTH”
umenn B.U. Yabanosa (JIlenuna)»

(CIIGIaTy "JITH")

197376, yn. I1pog. Ionosa, Cankr-ITerepbypr, 1. 5
Tenedon: (812) 346-44-87 @akc: (812) 346-27-58.
E-mail: eltech@eltech.ru http:// www .eltech.ru
OKTIIO 02068539  OI'PH 1027806875381  OKBDJ] 80.3, 73.1 OKATO 40288564000
WHH/KIIIT 7813045402/781301001

YTBEPXIAIO

IIpopekTop no HayuyHo# pabGoTe
Cankr-Iletep6yprckoro rocy japcTBEHHOIO
3JIEKTPOTEXHHYECKOro yHuBepcurera "JIDTHU"
noi., k.T.H. lllectonanoB Muxaun FOpbeBuu

« » 2010 r.

SKCHepTHOC 3aKJIFOYCHHUC

O BO3MOXXHOCTH OHy6J'II/IKOBaHI/I$I

Pykosoautens-akcnepr  (3kcneprHas KOMHUCCHS) Cankr-IlerepOyprckoro
FOCYyIapCTBEHHOI'O 3JIEKTPOTEXHHYECKOro yHuBepcHurera "JISTH", paccMoTpeB marepuali
Hay4HOH CTaThbH aCCHUCTEHTa Kadeapbl ABTOMATHKHM M NpoLeccoB ympaienus (AITY)
Berposa A.H. «Biok mnapamMeTpuyeckMX KOTHHTHMBHBIX MOZeTeH Ui aHaiW3a
3(p¢exTHBHOCTH 06MeHa HH(pOpMauued B aJanTHBHOH Cpele aBTOMATH3MPOBAHHOIO
00y4eHus» 06beMOM 1,5 ILJI. MOATBEPXKAAET, YTO B MaTepHale CTaTbH HE COAEpPKATCS
CBEJICHUsA, IPEyCMOTpEHHBIE pasnenom 3 [Tonoxenus 88.

Ha ny6nukanmio Marepuana crTaTbMm He ClIedyeT MOJydaTh pa3pelieHHe
®enepanbHOro areHTCTBa 1o 06pa3zoBanuio POD.

3akiio9enne: PyKOBOIMTENb-3KCIIEPT CYMTAeT BO3MOXKHBIM OMYOJIHKOBaHHE
JAaHHOM CTaTbH B OTKPBITOM MEYaTH.

PykoBoauTens-3kcrepr,
npodeccop, I.T.H.

« » 2010 roana




YTBEPXIAIO

Pexrop Cankr-IlerepGyprckoro
roCy1apCTBEHHOIO 3JIEKTPOTEXHUYECKOTO
yHuBepcurera "JIDTHU"

npoo., n.1.H. Kyry3os Bnagumup Muxaiisiosuu

« » 2010 r.

DKCIEPTHOE 3aKIII0YEHHE

O BO3MOXXHOCTH OHy6HHKOBaHHSI

PykoBoaurens-axkcnepr (3xcneprtHas KOMMCCHSA) Cankr-IlerepOyprckoro
FOCYIapCTBCHHOrO 3/IEKTPOTEXHHYeCKOro yHupepcutera "JIITU", paccmorpes MaTepuan
HayYHOW CTaTbM acCHCTeHTa Kadeapbl ABTOMATHKH H npoueccos ynpasnaenus (AITY)
BerpoBa A.H. «Blok mnapameTpuueckMX KOTHHTHBHBIX Mojenell is  aHanusa
dpdexTuBHOCTH 06MeHa HMHGbOpPMALMell B ananTHBHOM cpelle aBTOMaTH3UPOBAHHOIO
00y4eHus» o6bemMoM 1,5 M.1. MoOATBEepXIaeT, 4To B MaTepuasie CTaTbU HE COJep:KaTcs
CBEIICHHA, NPelyCMOTpeHHbIE pa3aenoM 3 ITonoxkeHus 88.

Ha ny6aukauuio Matepuana cTaTeM He cleoyer [OJy4arh paspelieHue
®eaepanbHOro areHTCTBa no 06pa3oBanuio PO.

3akiiouenne: PyKkoBOAUTENb-3KCMEPT CYMTAET BO3MOXKHBIM onyO0IMKOBaHHE
JaHHOM CTaTbH B OTKPBITOM M€YaTH.

PykoBoauTens-akcnepr,
npodeccop, A.T.H.

« » 2010 rozia




YTBEPXIAIO

IIpopekrop no Hay4Ho# paGoTte
Cankr-TleTep6yprckoro rocy 1apcTBEHHOI0
3NIEKTPOTEXHHYECKOro yHuBepcurera "JIDTU"
nou., k.1.H. [llecronanoB Muxaun IOpbeBuu

« » 2010 r.

JKCIEPTHOE 3aKII0YEHHE

O BO3MO>XKHOCTH OHY6HHKOBaHI/I}I

PykoBoaurens-3kcnepr (3xcnepTHas KOMHCCHSA) Cankr-Ilerepbyprckoro
FOCY1apCTBEHHOTO 3JIEKTPOTEXHUYecKoro yHusepcurera "JIDTHU", paccMoTpeB MaTepuan
Hay4HOH CTaThM aCCHCTEHTa Kadelpbl ABTOMATHKHM M MpouLeccoB ynpasieHus (AITY)
Berposa A.H. «Bnok mnapaMeTpuyecKMX KOTHMTHBHBIX MOZENeH Ui  aHaiu3a
d}dekTuBHOCTH 06MeHa MHGbOpMalMeld B alanTHBHOH Cpele aBTOMATH3MPOBAHHOIO
00yueHus» o6beMoM 1,5 M.J1. MOATBEPHKIAET, YTO B MaTepuase CTaTbU HE COIepKaTcCs
CBEJICHHMs, IpelyCMOTPEHHBIE pa3aenoM 3 [Tonoxxenus 88.

Ha nmnyGnukanmio MaTepuana craTbM He CleAyeT TNOAydYaTh pa3spelleHHe
®enepanbHOro areHTCTBa o 06pasoBanHio PO.

3akilouenue: PykoBoaMTENB-3KCIEPT CYMTAET BO3MOXKHBIM  ONYOJIMKOBAHHE
JaHHOH CTAaTbH B OTKPBITOH ME€YaTH.

PykoBoauTens-3kcnepr,
npodeccop, A.T.H.

« » 2010 roaa




MuHucrepcTBo o6pazoBaHusi U Hayku PD
[ocynapcTBeHHOE 06pa3oBaTe/ibHOE YUPEXKAESHHE BhICLIEr0 NPOdPecCHOHANBHOro 06pa3oBaHus
«Cankr-IleTepOyprckmnii rocyiapcrBeHHbli d1eKTpoTeXHH4eckHiil yHuBepcurtert “JIITHU”
umenu B.M. YabsanoBa (Jlenuna)»

(COeraTy "JI3TN")

197376, ya. Ilpod. ITonosa, Caukt-IlerepGypr, a. 5
Tenedon: (812) 346-44-87 ®axkc: (812) 346-27-58.
E-mail: eltech@eltech.ru http:// www.eltech.ru
OKIIO 02068539 OI'PH 1027806875381  OKBD/JI 80.3, 73.1 OKATO 40288564000
) WHH/KIIIT 7813045402/781301001

BBITTUCKA N3 [TPOTOKOJIA N

3aceaHUs HayYHO-TEXHHYECKOIo COBETa
Cankr-IleTepOyprekoro rocy1apcTBEHHOrO 3J€KTpOTEXHHYecKoro yHuBepeurera "JIDTH"

oT 2010r.

CJIYUIAJIM: Coobienue yuenoro cekperaps HTC CIIGI'DTY "JIDTH" Imutpuesa I'.H.
O MPEJCTAB/IEHUH K OITyGIMKOBAHHIO B HAYYHOM >KYpPHAJIE PYKOIIMCH CTaThbH aCCHCTEHTa Kadeapbl
AIlY BerpoBa A.H. «Bnok napaMeTpuyecKuX KOTHHTHBHBIX MOJENEH /I aHaju3a
3G HEKTUBHOCTH 06MeHa HHPOPMaLIMe B a1aNTUBHOMN Cpelie aBTOMaTH3MPOBAHHOIO 00y4eHHs».

[IOCTAHOBUWJIM: pekoMeHIOBAaTh PYKONMMCh Hay4HOH crtaThM BertpoBa A.H. «biok
napaMeTpUYECKUX KOTHMTHUBHBIX MOJENeH 1 aHanu3a 3pGeKTUBHOCTH obMeHa MHbOopMaLHeii
B aJ[aITUBHOMN CpeJie aBTOMAaTH3UPOBAHHOTO 00Y4YEHHs» K OIyOIMKOBAHHIO B HAYYHOM XCypHAJIE.

[pencenarens HTC CIIGIDOTY "JIDTHU" Kyty3os B.M.

VYuensiit cekperapy HTC CIIOI' 2TV "JIOTH" HOmutpues I'.H.



MunuctepcTBo 0o6pa3oBaHus U Hayku P®
I'ocynapcreennoe oGpa3zoBarenbHoe yupexaeHHe BbICILErO npodeccHOHaNbHOro 06pa3oBaHUs
«Cankr-IleTepGypreknii rocyqapcTBeHHblil 31eKTpoTeXHHYecKHi yHuBepcuTer “JIITH”
umenH B.M. YabsnoBa (Jlenuna)»

(CI6raTy "J3TH")

197376, ya. Ipod. ITonoea, Caukr-Ilerep6ypr, a. 5
Tenedon: (812) 346-44-87 Daxc: (812) 346-27-58.
E-mail: eltech@eltech.ru http:// www.eltech.ru
OKIIO 02068539 OI'PH 1027806875381  OKBJJI 80.3, 73.1 OKATO 40288564000
: WMHH/KIIIT 7813045402/781301001

BBIITMCKA U3 ITPOTOKOJIA N

3acelaHMsl HayYHO-TEXHUYECKOro CoBeTa
CankT-IleTep6yprckoro rocy japcTBEHHOTO 3EKTPOTEXHHYECKOro yHuBepeurera "JIDTHU"

oT 2010 .

CIIYIIAJIN: Coobenne yueHoro cekperaps HTC CII6I'ITY "JIDTHU" JImutpuesa I'.U.
O MPE/JICTAaBICHHH K ONyOIMKOBAHUIO B HAYYHOM XYpPHasle PYyKOIUCH CTAaTbH aCCUCTEHTA Kadeapbl
AIlY Berposa AH. «Biok mnapameTrpuyecKuX KOTHMTHUBHBIX MoOJeNeH JUIA aHaiu3a
s¢ppexTuBHOCTH 0OMeHa HHbOPMaLHMeii B aJaNTHBHOM Cpe/ie aBTOMATH3MPOBAHHOTO 00yUEHHs».

IIOCTAHOBWJIN: pekoMeHIOBaTh PYKONMHMCh Hay4HoM craThM Bertposa A.H. «Biok
NapaMeTPU4ECKUX KOTHUTHBHBIX MOJeNeH A aHaiu3a 3pPpeKkTUBHOCTH oOMeHa HHpopMauUei
B Q/IaliTHBHOM CpeJle aBTOMAaTH3HPOBaHHOTO 00y4Y€EHHs» K OMyOIMKOBAHHIO B HAYYHOM JKYpHAJIE.

IIpencenarens HTC CIIGIDTY "JIDTU" Ilecronanos M.1O.

Yyenniii cekperapp HTC CIIGI'DTY "JIDTHU" Hmutpues I'.U.



BBIITUCKA U3 [TPOTOKOJIA N

3acelaHUsl HAyYHO-TEXHUYECKOTrO COBETa
Cankt-ITeTepOyprckoro rocy1apCTBEHHOTO 3JEKTPOTEXHHYECKOro yHuBepcurera "JIDTH"

oT 2010r.

CJIYUIAJIN: Coobuienue yueHoro cekperaps HTC CIIGIDTY "JIDTHU" dmutpuesa I'.1.
0 MpeJICTaBIeHNUH K ONMyOIMKOBAHUIO B HAYYHOM )KYpHaJle PYKOITHCH CTaThH aCCUCTEHTA Kaeapb!
AIlY BerpoBa A.H. «bnok mnapameTpuyeckuX KOTHHTHBHBIX MOJEJEH Juls aHajliu3a
3 deKTHBHOCTH 0OMeHa HH(OpPMALIMEH B aIalTUBHOMN Cpelle aBTOMATH3MPOBAHHOTO 00y YCHHUS».

[TOCTAHOBUWJIU: pekoMeHI0BaTh pPyKONMHCh Hay4yHoH craThd Berposa A.H. «biok
MapaMeTPHYECKUX KOTHUTUBHBIX Mojelel s aHanu3a 3bPeKTHBHOCTH oOMeHa nHbopmaLnei
B a[JalITUBHOM CcpeJie aBTOMAaTU3UPOBAHHOTO 00YYEHHUA» K OITyOJIMKOBAHHIO B HAY4HOM XXYpHAJIE.

[Mpencenatens HTC CIIGIDTY "JIDTHU" Kyty3oB B.M.

VYuenniii cekperaps HTC CIIGIDTY "JIDTHU" Hmutpues I'.1.



MunucrtepcTBo o6paszosanus u Hayku PO
Tocynapcreennoe o6paszosaresbHoe YUPEKACHHE BBICLIETO NPOPECCHOHATLHOrO 06pa3oBaHus
«Cankr-Ilerep6yprexuii roCyAapcTBeHHbIi 3JIEKTPOTeXHHYeCKH# yHuBepeuter “JIDTH”
umenu B.H. Yabauoea (JlennHa)»

(COeraTy "J3TH")

197376, ya. ITpog. Ionosa, Cankt-Iletep6ypr, 4. 5
Tenegon: (812) 346-44-87 Daxc: (812) 346-27-58.
E-mail: eltech@eltech.ru http:// www.eltech.ru
OKTIO 02068539  OI'PH 1027806875381  OKBDJI 80.3, 73.1 OKATO 40288564000
WHH/KIIIT 7813045402/781301001

BBIITMCKA U3 ITPOTOKOJIA N

3aceJaHus HayYHO-TEXHUYECKOI0 COBETA
Cankr-Ilerep6yprckoro rOCYIapCTBEHHOT0 3JIEKTPOTEXHHUYECKOro yHuBepcuteta "JIDTHU"

OoT 2010 .

CJIVIIAJIU: Coobuienne yyenoro cekperaps HTC CII6IITY "JIDTH" Jmutpuesa . 1.
O MpEACTAaBICHHU K NENOHHUPOBAHUIO PYKONMCH HAay4yHOH CTaThU accucTeHTa kKadeapbi AITY
Berposa A.H. «Brok mapameTpuyecKMX KOTHHTHBHBIX MOZENEH 11l aHAIM3a 3P PEKTHBHOCTH
oOMeHa HHopMallueii B a1anTUBHOM Cpe/le aBTOMATH3MPOBAHHOTO 06y YeHHs».

ITOCTAHOBUJIU: pekomeHI0BaTh pYKONMHCh HAy4HOH CTAaTb BerpoBa A.H. «bnok
N1apaMETPUIECKUX KOTHHTHBHBIX MOJeENEH /s aHaiu3a 3QHeKTHBHOCTH 0OMeHa HH(pOpMaLmreii
B aJlaNTHBHOH CpeJie aBTOMaTH3HPOBAaHHOrO 00y4eHHUs» K AenonupoBanHio Bo BHHUTU PAH.

I[Ipeacenarens HTC CII6I'DTY "JIDTHU" KyTty3os B.M.

VYyenslii cekperaps HTC CII6I'ITY "JISTHU" Amutpues I'.H.



MuHuucrepcTBo o6pasoBanus u nHayku PO
l'ocynapcteennoe oGpasoBarenbHoe yupex/eHHe BEICIIETO NpodeCcCHOHANBHOrO 06pa3OBaHMUs
«Cankr-Ilerep6yprexuii roCy1apCTBeHHbIH 3JIEKTPOTeXHHYECKHI yHuBepcuTeT “JIITHU
umenn B.U. Yabanosa (Jlennna)»

(CIeraTy "J3THU")

197376, yn. Ipog. Ionosa, Caukt-Iletep6ypr, 1. 5
Tenedon: (812) 346-44-87 ®Daxc: (812) 346-27-58.
E-mail: eltech@eltech.ru http:// www_.eltech.ru
OKIIO 02068539  OT'PH 1027806875381  OKBD/I 80.3, 73.1 OKATO 40288564000
WHH/KIIIT 7813045402/781301001

BBIITMCKA U3 [TIPOTOKOJIA N

3aceJaHHs HayYHO-TEXHUYECKOI0 COBETa
CankT-IleTep6yprekoro rocynapcTBeHHOTo 3NIEKTPOTEXHHYECKOro yHuBepcurera "JIDTHU"

oT 2010 .

CJIYIIAJIU: Coobenne yyenoro cekperaps HTC CII6IITY "JITH" JAmutpuena I'.1.
O NPCACTaBICHHUM K NCNOHMPOBaHHIO PYKONMHMCHM HAy4YHOH CTaThH accucTeHTa kadenpsl AITY
Betposa A.H. «bnok napameTpuueckux KOTHHTHBHBIX Mojenell s aHanu3a 3¢ HeKTUBHOCTH
oOMeHa HH(opMauuel B afanTUBHOM cpezie aBTOMaTH3UPOBAHHOTO OOYYEHHA».

[IOCTAHOBUJIN: pekoMeHIOBaTe PYKONMCh HAayYHOM CTAaTbH BerpoBa A.H. «bok
TapaMETPUYECKUX KOTHUTHBHBIX MOJENIEH Ul aHanM3a 3¢ deKTUBHOCTH 0OMeHa HHpOopMaLHeii
B alaNTHBHOH Cpe/ie aBTOMaTH3HPOBAaHHOTO 00y4eHHs» K JenoHupoBaHHio Bo BUHUTH PAH.

Ipencenarens HTC CII6IATY "JIDTU" Ilectonanos M.IO.

Y4enslii cexperaps HTC CII6I'ITY "JIDTHU" Amutpues I'.H.



BBIITMCKA U3 I[TPOTOKOJIA N

3aCelaHHsl HayYHO-TEXHHYECKOr0 COBETa
Cankr-IleTepbyprekoro rocy 1apctBeHHOro 3JIEKTPOTEXHHYECKOro yHuBepcurera "JIDTHU"

oT 2010 .

CIIYIIAJIU: Coobuenne yuenoro cexperaps HTC CII6IITY "JISTU" Omutpuena .1,
O MpEICTaBICHUN K JETIOHUPOBAHHIO PYKONHCH HAYYHOH CTaThM accucTeHTa Kadeapbl AllY
Berposa A.H. «Brok napamMeTpuueckuX KOrHHTHBHBIX MOJENeH IS aHAIM3a 3PPeKTUBHOCTH
obMeHa MHpOpMaLHeii B afanTHBHOI cpene AaBTOMATU3UPOBAHHOTO O0YYEeHHUsI».

IIOCTAHOBUJIN: pekoMeHIOBaTh PyKONMHCh HAYYHOM CTATbH BerpoBa A.H. «biok
[1apaMETPUICCKUX KOTHHTHBHBIX MOJeNer Ais aHanu3a 3b(eKTHBHOCTH o6MeHa uHbopMaimeii
B a1aNTHBHOMH Cpe/le aBTOMATH3UPOBAHHOTO 00y4eHHs» K JAEMOHHpoBaHuio Bo BAHUTU PAH.

[pencenarens HTC CII6I'DTY "JIDTHU" Kyty30oB B.M.

Yuenslit cekperapp HTC CITI6I'ITY "JIDTU" Hmutpues I'.H.




AEITOHHPOBAHHA Sl HAYYHA 1 PABOTA

YK 001.61(891)+004.6(94)
biok napameTpuueckux KOrHMUTHBHBIX Mopeseii i aHaiM3a 3¢ HeKTUBHOCTH 0OMeHa
uHOpMauuell B alanTUBHOM cpene aBTOMAaTH3UPOBAHHOTO 06yueHus / A.H. BeTpos;

C.-IleTep6yprck.roc.aneKTpoTexH. yH-T. — CII6., — 2010. — 24 c.: un. — Bu6auorp. 10 Ha3s. —
Pyc. - len. s BUHUTH : Ne

B HayuHo#i cratee npennaraercs Giok NapaMeTPUYECKUX KOTHUTHBHBIX MOJIEJIEH,
BBICTY AWM HHYOPMALMOHHON OCHOBOM CHCTEMHOrO aHaiM3a Ha 6ase HOBOH TEXHOIOIMH
KOrHHTHBHOTO MOIC/IMPOBAHHS, BKIIIOYAIOIHI HabOp NapaMeTpUYECKMX KOTHUTHBHBIX MOJIeJieii
COOTBETCTBYIOLIMX OOBEKTY, IPOLIECCY HITH SBJICHHIO, KAXK/As U3 KOTOPBIX BBICTYTIAET PACLIHPIEMbIM
B LIHPHHY H ITyOMHY penepTyapoM MapameTpoB, JIIEJOHHPOBAHHBIM Ha HECKOIbKO NOPTPETOB
C OMpeNEe/ICHHbIM HayYHBIM O00CHOBAHHEM M CTPaTH(PHUMPOBAHHBIM Ha HECKOJIBKO MHOXKECTB
Ha JIByX YPOBHAX BBIIEICHHOH HEPAapPXHH: MHOXECTBO BUIOB CBOHCTB M MHOXECTBO 31EMEHTAPHbIX
CBOHCTB, MHOXECTBO BEKTOPOB I1aPaMETPOB U MHOXECTBO 3JIEMEHTAPHbIX napaMeTpoB, a TaKke
NpUBEICHBl YOpMaiibHBIE (IOrMYecKas, NPOAYKLUMOHHAs, KOPTEXKH Ha IOMEHAX, HOBbIi rpag
COYETAIOLIHH TEOPHIO MHOXECTB) M HedopMasibHbIe (PpeiiMOBas MOJEIIb, CEMAHTHYECKAS CETD,
OHTOJIOrHsl, HOBasi MHOrOypOBHEBasi CTPYKTYpPHas CXeMa) CIioco0bI MpeACTaBIEHHUs MOIEH.

IpeacraBieno gopmainsHoe onUcaHHe CHCTEMBI aBTOMATH3HPOBAHHOIO (IMCTAHIMOHHOTO)
00y4YeHHs €O CBOWMCTBAMH aJanTallMi¥ HA OCHOBE KOTHHTHBHBIX MOJEJei, KOTOpasi BKJIIOYaeT:
MOJIeNb TpeOYeMBbIX 3HaHHH; HHPOPMALMOHHO-METOIMYECKOE COMPOBOXKICHHE HAGOPa AMCLIMILIMH;
BXO/IHOH IaTYHK JUISl M3MEPEHHSA YPOBHS NIPEHEGPEKMMO MAITBIX BO3IEHCTBHIT HHHOPMALIHOHHO-
00pa3oBaTeNbHOM CpeAbl; MOJMHOMHUHANBHYIO MOJEIs 06YYaeMOro; BBIXOAHOH AATYMK IS
OLCHKH COCTOSHHMS OMNpEIENICHHOr0 00y4YaeMOro; ajiroput™ OOYy4YeHHsS IJISi PAcueTa OCHOBHbBIX
N1apaMeTpOB TE€XHOJOI'HYECKOro Mpoluecca GOPMUPOBAHUS 3HAHHM W ONTHMAJIBHBIX 3HAYEHHIl
1apaMeTpOB OTOOPaXEHHA MOC/IE0BATENBHOCTH HHPOPMALMOHHBIX (ParMEHTOB C YYeTOM
MHIMBUAYalbHBIX OCOOEHHOCTEH CyOheKTa 00ydyeHHs (KOTHUTHBHAS MOZIENb CYOBbeKTa 00yyeHH s )
M NIOTCHIHATIBHBIX TEXHHYECKUX BO3MOXHOCTEH CpeIcTBA 00yUYEHHUS NPH 0TOOpaskeHHH HHAOpMaLMH
(KOrHMTHBHAs MOJIENB CPENCTBA OOYYEHHs) HA OCHOBE MPOLIECCOPA aAaNTHBHOM perpe3eHTalui
MHQOPMALMOHHBIX (pParMeHToB; (pOpMUpOBATENb MHYOPMALMOHHBIX (DPArMEHTOB Ha OCHOBE
ONTUMAJIbHBIX 3HAYEHHH NapaMeTpoB OTOOPaKEHHA HHPOPMALMH U A[IPECOB HA CTPYKTYPHPOBaHHbIE
llaHHble B Oa3e NaHHBIX, (GOPMHpPOBATENb TECTOB NEHEPUPYET MOC/IEA0BATENBHOCTh BOIPOC-
OTBETHBIX CTPYKTYp Ha OCHOBE NapaMeTpPOB OTOOPaXXEHUS W aIpecoB Ha CTPYKTYPUPOBAHHbIE
JaHHbIE; OJIOK NapaMEeTPHYECKUX KOTHUTUBHBIX MOJIENEH C IBYMS KOTHUTHBHBIMH MOJEISMH.

KoruuTusHas mozens cy6bekra 06yueHHs XapaKTepu3yeT HHIAMBUAyabHbIe 0COOEHHOCTH
NEPBHYHOr0 CEHCOPHOIO BOCHPHUATHS ((HU3HONOrMYECKHH MOPTPET — (PU3HMOJIOrHS CEHCOPHBIX
CUCTEeM), 0OpaGOTKH (IICHXOJOTHYECKUH MOPTPET — KOTHUTHBHAA TICHXOJIOTHS) W MOHHMAHMUs
(TMHrBUCTHYECKHH TOPTPET — KOTHUTMBHAS JIHUHTBUCTHKA) CyOBEKTOM OGYYEHHs COIEpKaHMUs
110C/1€10BaTe/IbHOCTH HHYOPMALIMOHHBIX (PPArMEHTOB Ha HALIKOHAILHOM MJIM MHOCTPAHHOM SI3bIKE.

KoruutusHas mozmene cpencrtBa oOy4eHHs OTpakaeT MOTEHLMAIbHBIE TEXHMUYECKHE
BO3MOXHOCTH CpeACTBa OOy4YeHMs MNpH OTOOPAXKEHHH pPa3HOPOAHBIX HH(POPMALMOHHBIX
(parmMeHTOB pa3HBIM crocoGoM (TekcT, Tabauua, MIOCKas WIH 00bEMHAs cXeMa, CTaTHYECKHil
W/ IMHAMMYECKHi ayIM0- WM BHIEO-TIOTOK, 3ByKOBas CXeMa KaK OCHOBHAs UJTH COMPOBOXIEHHE ).

IIpennasHayena ans ydensix, corpyanukos HUM, npenonaparteneii Texuuueckux BY3os
1 CTYACHTOB cretuanbHoctei: 071900 — MHbopMaMOHHBIE CUCTEMBI B TEXHUKE M TEXHOJIOTHSAX,
210100 — YnpaBneHue 1 MHGOPMATHKA B TEXHHUECKHX CHCTEMAX

ABTOp . /&7 _/ Berpos AH.



YK 001.61(891)+004.6(94)
BJIOK TAPAMETPHYECKUX KOTHUTUBHBIX MOJEJEN 1JIS1 AHAJIM3A
IPP®EKTUBHOCTHU OBMEHA HH®OPMALIUEN
B AJATITUBHOW CPEJJE ABTOMATH3UPOBAHHOI'O OBYYEHUS
A.H. Berpos
r. Cankr-Ilerep6ypr
bnok napamempuueckux koeHumueHbix Modeneii AGNAEMCH UHPOPMAYUOHHOU OCHOBOT CUCTIEMHO2O
aHanusa, cooepicum KozHUmueHbsle mMooenu cybveKkma u cpedcmea obyueHus, Kaicoas u3 KOmopblix
6blCMynaem penepmyapom napamempos, SUENOHUPOBAHHBIM HA PO NOPMPEMO8 U CIMpamupUyupOSaHHbIM
Ha HECKOIbKO HE3A8UCUMbBIX MHONCECME PACNONONCEHHBIX HA 08YX YPOBHSX 8bLOCACHHOU UEPAPXUU
Hudopmaunonno-obpasoBarenbHas cpena, KOCHHTHBHASI MOJe/Ib, CHCTeMA
ABTOMATH3HPOBAHHOI0 00y4YeHHs, TEXHOJIOTHA KOTHHTHBHOT'O MOE/IHPOBAHUS
BBenenne u nocranoBka npo6/ieMbl CHCTEMHOIO aHAJIH32 HH(OPMALHOHHO-00PA30BATE/ILHBIX Cpel
[Ipoueccer MHGOpMaTH3aLMK Pa3HBIX NPeaAMETHBIX o6aacTel U r1o6anu3auus HHPOPMALMOHHOI
cpenbl notpebiaeHns pasHOPOAHOH HHDOPMaLMK OKa3bIBAIOT CYLIECTBEHHOE BIMAHUE Ha CO3/a-
HHUE, BHEAPEHHE W UCIMOJL30BaHME MH(POPMALMOHHBIX PECYpPCOB, MPOAYKTOB M YCIYr, a COBPEMEH-
HbIH YPOBEHb Pa3BUTHA HHOOPMALIMOHHBIX ¥ KOMMYHHKALMOHHBIX TEXHOJIOTHI MO3BOJIAIOT OCYLIECT-
BUTb MPOrPaMMHYI0 Pealii3al{Io aJaliTUBHBIX CHCTEM U CPEACTB 00y4YeHHs HOBOrO NnokosieHus [1, 5].
TpannunoHHbIE MOETH M TEXHOJIOTHH B OCHOBE aBTOMAaTH3MPOBAHHBIX MH()OPMALIMOHHBIX CPe/l
00pa3oBaTeNbHBIX YUYPEXKACHHH TEPSIOT CBOK aKTyalbHOCTh (JIMHEHHas, JWHEHHas pa3BeTBIICHHas,
JIMHEWHas pa3BEeTBJICHHAs MHOTOYPOBHEBas) U WHULUHMPYIOT MOSBICHHE MHHOBALMOHHBIX: adanTHB-
Has — 00ycraBIMBaeT CO3JaHKHe, BHEAPEHHE U UCIOJIb30BaHHE KOHTYPOB aJaNTauyy W napaMeTphue-
CKUX Mozened mius obecrnedyeHus yyera pasinvHbiX (akTopoB (mapamerpoB); HHIAMBHIYaJIbHO-
OPHEHTHPOBaHHas — Peajiu3yeT NMOTEHIHATbHYIO0 BO3MOXHOCTD Y4eTa U HcciaeJ0BaHusa HU3HO0I0rHYe-
CKHX, TICUXOJIOTHYECKHX, THHTBUCTHYECKUX U MPOYUX OCOOCHHOCTEH TUYHOCTH 00yyaeMbIx [2-4].
CucremHbli aHaH3 HHOOpMaLHOHHO-06pazoBaTensHbIX cpell (MOC) uHHUMHPYeT HEOOXOAUMOCTh
yudeTa LUIMPOKOro CIEeKTpa Pa3HbIX HayuHbIX QyHIaMEHTalbHbIX W MPHUKJIAJAHBIX HaMpaBjeHHUH COBpe-
MEHHOM HayKH, a Taloke 00ycraBiuBaeT HE0OOXOJUMOCTh HCIIOJIb30BaHUs HHHOBALIMOHHOIO anmnapara.
Bo3Hukaer cyniecTBeHHas HEOOXOAUMOCTh aHAIW3a W MOBbIIEHUs 3PPEKTUBHOCTH HH(OPMALIHU-
OHHOIO B3aMMOJEWCTBHS MEXAY Pa3HOPOAHBIMH CyOBEKTaMH M CpPEICTBaMH CIOXHOIO TEXHOJIOrHYe-
CKOro npouecca aBTOMaTU3UPOBaHHOTO (POPMUPOBAHUS 3HAHHWH (Ha pacCTOSHUM) MOCPEACTBOM CO3/a-
"HHMA aJalTHBHBIX CPEACTB U Cpel OOy4eHHs C UCIONb30BAaHHEM arnmnapaTa KOrHHTHMBHOW MH(POPMAaTHKH
(P. Conco, M.JI. T'uk), yacTHO# $u3nonorun ceHcopHrix cucteM (B.M. Kpoub, U.A. U3maiinos), kor-

HUTHBHOH ncuxonorud (B.H. dpyxuuun, M.A. Xonoauas), npukiaaHoi aMHreuctuku (M.J1. T'uk).



»

CtpykTypa HHGOPMANHOHHOM CpeAbl CHCTEMbI ABTOMATH3HPOBAHHOIO 00y4eHHs
€O CBOHCTBAMH aJaNTAllHH HA OCHOBE KOTHHTHBHbIX MOJ1eJIeH

Co3zaHHasi aBTOPOM CTPYKTypa CHCTEMBI aBTOMaTtuzupoBaHHoro obydenus (CAQO) co cBOHCT-
BaMH aJanTalMd Ha OCHOBE KOrHUTHBHBIX Monened (KM) [3, 4, 6] npencraBinser co00# 3aMKHY Thlii
KOHTYp C JABYMSI YPOBHAMH HH()OPMALIMOHHOTO B3aMMOIEHCTBHSA MEXIy CyObEKTaMH W CpelACTBaMH
YINpaBJIieMOro MpoLecca WHIMBUIYaIbHO-OPMEHTUPOBAHHOIO (OPMHUPOBAHHS 3HAHMH O00y4aeMmblX,
BKJIIOYAET HECKOJBLKO OCHOBHBIX KOMIIOHEHTOB BBHIMOJHAIOLIMX pa3Hble QYHKIMH W 33/1a4u: aJanTuB-
HbIH 371eKTpOHHBIH yueOHuk (DY) [3, 6, 9], ocHOBHO# aMarHocTuueckuit Moayib (AM) [3, 4, 6, 8]
¥ NPUKJIAZHOMN IMArHOCTHUYECKHH MoayJb [3, 6], a Takxke 610k napamerpudeckux KM [2-4, 6, 7, 10].

B o61em Buae cTpykTypa nperioxeHHo# agantueHOi CAO co CBOHCTBaMH ajianTallly Ha OCHOBE
6roka napamerpuueckux KM BBICTYNaeT CIOXHBIM 00BEKTOM, GOpManu3yercs MOCpeACTBOM HCMO/Ib-

30BaHHs aNapara KIaCCHYECKoil TEOPHH YNPaBJIeHHs U NPeACTaBlIeHa clieayrolumM obpasom (puc. 1).
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Puc. 1. CTpyKTypHas cXema cHCTeMbl 00y4eHHs Ha OCHOBE KOTHUTHBHbBIX MOJENEH
[IpencraBnennas Ha cxeme CAQO co CBOWCTBaMH aJanTallid Ha OCHOBC 6JI0Ka NapaMeTPHUYECKUX
KM ¢yHKUMOHMPYET OJHOBPEMEHHO KaK HEOTheMJIEMas 4acTb U Kak HezaBucuMBIi KomrioneHT MOC,
CTPYKTYPHO JIEKOMIIO3MPYETCS Ha HECKOJIBKO OCHOBHBIX 3/IEMEHTOB: 00YHalOLILy 0 CHCTEMY 1 0by4aemoro {3, 6].
OGyuarolas cucTeMa peanu3yeT reHepaluio 0CIeI0BaTeNbHOCTH 00pa30BATENbHbIX BO3JEHCT-
BUiA, a ypoBeHb Bo3aeiicTBuit MOC nonaraercs npeHeOPE)MMO MIbIM U1 LiE/IEH ONPEACICHHOCTH.
CpenctBo o0yueHus (OY) reHepupyer nocjiea0BaTebHOCTh MHGOPMaUHOHHBIX (ParMeHTOB,
_a 06y4aeMblii HEMOCPEACTBEHHO H3y4aeT MX COIEPKaHUe, YTO 00eCreYynBaET (bopMHpOBaHHE 3HAHUH.
OGyuaeMblif XapaKTepU3yeTcsi ONpeleleHHbIM HabopoM pasiMyHbIX MHAMBHAYalbHbIX 0co0eH-

Hocreit ero nauunocTd (MOJICO): hu3HONOrHYECKUE, ICHXOIOrHYECKHE, TMHTBUCTHHECKHE NTapaMeTph.



B npewnoxeHHOH CTPYKTypHO# CXeMe HCMOMBb3yeTcs psx OGO3HAYEHHH MO OTHOLICHMIO

K CTpyKTypHbIM KoMIioHeHTaM CAQ co cBoMCTBaMM afanTalMy Ha OCHOBE 6JI0Ka napametrpuyeckux KM:

noHOMuUaNbHas Moziensb (Fop) — BKIIOYAET napaMeTphbl U 3HaYeHHs BECOBBIX KO3D(HIMEHTOB,
KOTOpBI€ XapaKTepU3yIOT HHAUBUIYallbHbIe OCOOEHHOCTH OIpPEIeIEHHOro 06y4aeMoro;
AaT4uK Dy — oGecneunBaeT m3MepeHue ypoBHs Bosaeictauit MOC, KoTopbie npeHeGpeskuMo
MaJibl 10 OTHOLIEHHIO K 00pa30BaTeNbHbIM BO3AEHCTBUAM 331aHHOTO CpeaCTBa 0byueHus (DVY);
nat4uk Dy — u3MepseT olleHKy pe3yIbTaTHBHOCTH pOPMHUPOBAHMS 3HAHUI 06YUYaeMOro;
METONMMECKHE yKa3aHUs — COJEpXaT MHCTPYKLUMH IO ucnonb3oBaHuio YMK co crpykrypupo-
BaHHOH COBOKYIHOCTBIO YTOPANOYEHHBIX OCHOBHBIX M JIOTOJHHMTENBHBIX HH(DOPMALIMOHHBIX
(pparMeHTOB, KOTOpBIE OTPaXalOT COAEPNKAHME pasfiena, MOAYJA, nmaparpada W CTPaHHMLIbI,
a TaKKe MPEANOaraloT HaTHYHe OCHOBHOIO U JIOMOJHUTEILHOTO OJIOKOB KOHTPOJIbHBIX BOMPOCOB,;
6a3a nannbix (BJ) — comepXKUT CTPYKTYpUpOBaHHbIE NaHHBIE N0 33JaHHON NPEAMETHOI oOac-
TH 1714 nocneaywouei o6paboTky 1 BU3yaabHOro 0TOOpaXKeHHsi KOHEYHOMY T10/1b30BATENIO;
Mozenb TpeOyeMeix 3HaHu# (MT3) — oTpakaet pasHble TpeGoBaHHs, 3a1a4H, Ueu o6ydeHus,
orpannyenus B MOC u cTpykTypupoBaHHbIH MaTepHai o Habopy NpeaIMeTOB H3yYeHHS;
aIropuT™M 00y4eHHus (@) — GOpMHPYET MOCIEI0BATENbHOCTh BO3BpAILAEMbIX 3HAYECHHH
COAepXKALMX CCHUIKM Ha oOydaromue Bo3neiictBus B bl u napametpsl ux orobpaxenus (U)
NIOCPEAACTBOM MPOLECCOpa aJanTUBHON penpe3eHTaund UHPOPMaUHOHHBIX (parMeHToB B DY,
a TaKOKe MOCJIEI0BATEIbHOCTh BO3BPALIAEMbBIX 3HAYEHHH CChUIOK Ha OCHOBHOH M JIOTIOJIHMTEb-
HBIH OJIOKH KOHTPOJIbHBIX BOIPOcOB (V) CBA3aHHBIE C ONpeIe/IeHHbIMH 3J1eMeHTaM Kypca B JIM;
(bopMHpOBaTENh MOCIENOBATENBHOCTH MH(POPMALMOHHBIX PparmeHToB (PUD) W, — peannsyer
WHIHWBHAYa/lbHO-OPUEHTHPOBAHHYIO0 BH3YyaJbHYI pPENpPE3E€HTALHI0 MMOCAEA0BaTENbHOCTH
06pa3oBaTenbHBIX BO3AEHCTBHH (MHOOPMALIMOHHBIX (PPArMEHTOB) C YYETOM OINpPEAE]eHHbIX
CCBUIOK Ha pasjMyHble MHGOPMaLMOHHBIE PparMeHThI U apaMeTphl 6s10Ka napameTpuyeckux KM;
¢dopmupoBaress TecToBbIX 3ananuit (OT) ¥, — obecneunBaer oToGpaeHHe MOCIE10BATE 1b-
HOCTH TPely CTAHOBJIEHHBIX BONPOC-OTBETHBIX CTPYKTYP TECTOBBIX 3aaHUH C YYETOM CChLIOK
Ha pa3sHble MHQOPMaLMOHHBIE (PpParMeHThl, KOTOPhIE OTPAKAIOT CONEPIKAHUE MPeIMETA H3YUEHHUS;

610k napamerpuyeckux KM (F) — comepskuT COBOKYNHOCTb 3HAYEHHI penepTyapoB napameTpoB

KM cy6nekrta 06yueHus (R*=HT) 1 KM cpeacrsa obyuenus (R**= 11 : ), KOTOpbIE XapakTe-
pusyrot coorBeTcTBeHHO MOJICO M noTeHUMaIbHbIE TEXHUYECKHE BO3MOXXHOCTH CPEACTBa
0o0yuyeHus NpH afaNTUBHOW reHepalyy M0CIe10BATENLHOCTH HHPOPMALIHOHHBIX (BparMeHTOB
(onTUManbHOE COYETaHHE 3HAYEHHUH MMapaMeTpoB 0ToOpakeHus HHGOpMaLUU peann3yeTcs

IOCPEICTBOM NPOLIECCOPA aflalITHBHOH penpe3eHTali HHOOPMALMOHHBIX (pparMeHTos |3, 6, 8, 9]).



OcobennocTu 6.10ka NapaMeTPHYECKHX KOTHHTHBHBIX MojeJel

biok napamerpuueckux KM cozmepxut B cBoeit ocHoBe KM 1ByX THMOB M BhICTyHaeT MH(Op-
MaLMOHHOH OCHOBOH JUIf peanH3alli¥ CHCTEMHOrO aHajin3a MH)OPMAaLMOHHON Cpe/bl 06pa3oBaTelb-
HOTO yupexaeHHs, 00ecreyrBaeT HENOCPEACTBEHHYIO MOMIEPKKY M OLEHKY PHEKTHBHOCTH (yHK-
UMOHHMPOBAHHUA TEXHOJIOTHYECKOrO NpoLecca HHANBUAY aTbHO-OPHEHTUPOBAHHOTO (POPMHUpPOBaHUS 3Ha-
HUIi KOHTHHIreHTa 06y4aeMbix B CAO co CBONCTBaMH afianTalli¥ Ha OCHOBE napameTpudeckux KM.

s KaXa0ro NMpoU3BOIBHO BEIOPaHHOIO 00BEKTA, MPOLIECCA MK SBJIEHHUS B ONpPEIe/eHHON cpe/ie
ero (pyHKUMOHHPOBaHUs MoAGHpaeTcs HaGop pa3paGoTaHHBIX METOIMK M &IFOPHTMOB, KOTOPbIE BKIJIO-
yatorest B ocHoBy TKM, a 3ateM popmupyrotces napamerpudeckue KM, Brirodarouine GUKCHPOBaHHbIH
Habop MOPTPETOB HMEIOLINX Hay4yHOE 00OCHOBAHKME B PAMKAX 3aJaHHBIX MPEIAMETHBIX 0bIacTeil.

ITpu paszpaboTke KOMIUIEKCAa METOAMK H AITOPHUTMOB Ul peald3alii CUCTEMHOrO aHaIH3a ofpe-
J€JIEHHOH MpeaMEeTHOH obnacTH U 00BbEeKTa MCCIIEN0BAHUS KIIOYEBYIO POJb UMEET MTEPATUBHBIA LMK
1 Moau(UUMpOBaHHas 060011IeHHAs METOAMKA UCTIoJIb30BaHusa TKM 15 3aqaHHOM MpeaMeTHOH 001acTH.

Monens npeactasnser co60i CTPYKTYPHO H QYyHKLHOHAIBHO 00ETHEHHYIO CYLIHOCTD (CTPYKTYpPY ),
KOTOpas OTpakaeT JUHAMHKY QYHKLHOHHPOBaHUs 00BEKTA HCCIIEI0BAHUS B 3a1aHHOM JIOKAJIbHOCTH.

[lapamerpuueckas KM orpaxcaer kitoueBble 0COOEHHOCTH 00bEKTa, IPOLECCa HIIH ABJIEHHA IPH
ero HabIoxaeMOM M PETMCTPUPYEMOM (BBIYMCITMMOM) M30MOpGH3Me B ONpeleNeHHOM cpee (yHKUHO-
HHUPOBaHMA 118 MOCJIEAYIOLIEr0 aHalIM3a, BBICTYNAET PACIIMPAEMBIM B LIMPHHY H IIIyOHHY penepryapoM
napaMeTpoB, KOTOPbIH S1LETOHUPOBAH HA HECKOJIBKO MOPTPETOB C ONPEAEICHHbIM HayYHbIM 000CHOBaHHEM
¥ CTpaTUPHULIUPOBAH Ha PAJ MHOXECTB PAaCO0XEHHBIX Ha JBYX YPOBHSX BbIIEJIIEHHOH HEPAPXHH.

B Xxone peann3allid CHCTEMHOTO aHalM3a PEKOMEHAYeTCs MOAXOAHTb AM(depeHUHanbHo
K MCCIIEOBAHUIO 3a/IaHHOr0 00BEKTa, NPOLIECCA UITH ABJIEHHS BBIIEJIEHHOIO B Cpesie ero QyHKLUHOHHPO-
BaHMsl, [I09TOMY KaXIOMY M3 HUX HETOCPEICTBEHHO BBOAMTCS B COOTBETCTBHE NnapameTpuyeckas KM.

[Moprpety KM COOTBETCTBYET KJIHOYEBOM aCNeKT aHalnu3a U ero HayuHoe 000CHOBaHHME.

Pa3spabotka crpykTypsl KM peanusyercs mocpeicTBOM MCIOIb30BaHHs alrOpuT™Ma (popMHUpOBaHUs
cTpykTypbl KM B cocraBe cO31aHHOIO aBTOPOM amrapara TEXHOJOTHH KOTHUTHBHOIO MOJIEIHPOBaHHA
(TKM) [2, 4, 6, 7, 10] Ha 6a3e 0gHOTro U3 KIacCHYECKHX ((popMalibHas JIOTHYECKas H (peiimMoBast MOICIIH,
CeMaHTHYECKas CEThb, KOPTEKU Ha JOMEHAX, OHTOJIONMs) WM MPEUIOAKEHHBIX HOBBIX CIIOCOOOB MPE/ICTAB/ICHHUs
KM (opueHTHpOBaHHbIN rpad coYeTaroWMil TEOPHIO MHOXKECTB 1 MHOTOYPOBHEBAA CTPYKTYpHas CXeMa).

Co3znanue HOBOH M (p€)KOHCTPYMPOBaHHE CYILECTBYIOLIEH CTPYKTYphbl mapameTpuueckoii KM
OCYLIECTB/SETCS HA OCHOBE OJHON M3 KJIaCCHYECKHX HJIM WHHOBAUMOHHBIX MOJE/EH NpEeICTaBICHHUS
CTPYKTYPHPOBAaHHBIX HAHHBIX MOCPEACTBOM IOCIEJ0BATEIbHOIO 3alOJIHEHHS [IBYX HMEIOLIMXCH

ypOBHeﬁ HpClICTaBHeHHOﬁ HEPAPXHH 3JIEMEHTAMH I10JTYYEHHBIMH IIpH aHAJIA3C 3aJaHHOI'oO o0ObeKTa.



Cnoco0bi npeacTaB/ieHHst CTPYKTYPbl KOTHUTHBHOH MOJe/H
CrpykTypa napamerpuyeckoit KM npescTapiseTcst HOCPEICTBOM HCIIONb30BAHUSA psiza crnocoOoB:
e  (opMaibHble CIOCOOBI MPEACTABNEHUS — AHATTUTHYECKUE (popmyina) u npoueaypHbie (AITOPUTM):

O  JIOry4ecKasi MOJEJb — OCHOBaHA Ha MCIOJIb30BaHUH 3JIEMEHTOB HCUMC/IEHHUS BbICKA3bIBAHUS-
MH ¥ NIPEIMKaTaMH NEpBOI0 M BTOPOro Mopsaka (BKIOYas KBAHTOPBI U CJIOXKHbBIE OTNlepalHH );
® NPOCTOE JIOTHYECKOE BBIPWKEHHE — JJOTHYECKH HENEIUMO U HE MOXET ObITh YIIPOILEHO

TIOCPEACTBOM HCIOJIb30BAHMS 3aKOHOB OyJIeBOH anreOpb! JOTHKH BBICTYTIAIOLIAX [IPaBH-
JIaMH 9KBHBAJIEHTHOTO NMPe06pa3oBaHUs CIIOXKHBIX JIOTHUECKHX BBIPAKEHHH K IIPOCTbIM;
®  CJIOXHOE JIOMHYECKOE BRIPOKEHHE — CTPYKTYPHO IEKOMITO3UPYETCSl K COBOKYITHOCTH ITPOCTbIX

O NPOXYKUHOHHAS MOJAENb — UEPAPXHUYECKAs CTPYKTYypa ¢ MHOXKECTBOM MPOAYKLMOHHBIX s/1€p,
Ka)XJJ0€ U3 KOTOPHIX 3KBMBAJIECHTHO 3JIEMEHTAPHOMY MNpPAaBHIIY, BKIIOYAIOLUEMY aHTELEACHT
(ycoBrE Ha OCHOBE JIOTHKH) M KOHCEKBEHT (IPAMOE U albTEPHATUBHOE JEHCTBHS, KOTOpPbIE
BBITOJTHSAIOTCH COOTBETCTBEHHO B CITy4ae HCTUHHOCTH WJIH JIOKHOCTH HCXOIHOTO YCIIOBHS);
® @IpOCTOE NPOAYKUMOHHOE AApo (npaBuno): Ecinu (yciaoBue), To (aeiicTBue);
®  pacUIMPEHHOE MPOAYKLUHOHHOE AApO (IpaBWiIo) UMeeT Oosiee CIOXKHYK CTPYKTYpY:

Ecmu (ycnosue), To (psiMoe AeicTBHE), HHAYe (IbTEPHATHBHOE JEHCTBHE);

O rpad coueTarolui TEOPHIO MHOXECTB (NPEeIsIoKeH aBTOpoM) [4, 6] — COBOKYMHOCTb
BEpLIHH, KOTOPHIE PACIHOJOXEHbI Ha ABYX YPOBHAX BBIJECICHHOH HEpapXUH, COEIHHEHbI
JyramMy ¥ o06pa3yloT HECKOJIbKO pa3jiMYHbIX HE3aBUCUMBIX MHOXeCTB (puc. 2, 3, 4);

e HedopMaibHble CIOCOOBI PEACTABIEHHS — IPaQUYECKHE U JIEK/IapaTHBHbIE:

O (peimoBas MOZIENb — COBOKYITHOCTh MPOTO(GPEHMOB K (ppeiMOB-3K3EeMILISIPOB B BHIE Tab/HLL
(xoprexeif) coaepKalLX ONpe/ie/ieHHbIE HIEHTH(PHUKATOPBI H 3HaYeHHs! HHPOPMALIMOHHBIX T1071eH;

O CEMaHTHYeCKas CEThb — BIKJIIOYAET MHOXKECTBO BEPLIMH COOTBETCTBYIOLIMX OOBEKTAM,
NPOLIECCaM MIIM SIBIEHUSM M CBA3eH MEXIYy HUMH Ha OCHOBE IPUHUMIIOB NPHUHAIEKHOCTH,
NOJYMHEHHUS Y BKJIIOUYEHHUS OJTHOTO 3JIEMEHTa (MHOXECTBa) M0 OTHOLICHHUIO K IPYroMy;

O  OHTOJIOTHS — IPEACTABIECHUE C1ab0 CTPYKTYpHpYyeMbIX U cabo popMan3yeMbIX MPeAMETHBIX
obacTel NOCPENCTBOM CTPYKTYPHOH CXEMbI COUETAIOLIEH dJieMeHThl PpeiiMoBOH Mozen
Y CEMaHTHYECKOM CETH C UCIOJIb30BAHUEM METOJIOB OOBEKTHO-OPHEHTHPOBAHHOT'O M0IX01a;

O MHOrOypOBHEBasi CTPYKTYypHas cxeMa (IpeUioKeHa aBTOPOM) — UCKIIIOUAET CBA3H MEXIy
3JIEMEHTaMH U NPEACTaBIsgeT COOOH COBOKYMHOCTh HH(GOPMALMOHHBIX JIEMEHTOB, KOTOPbIE
PAacrosioKeHbl Ha Pa3HbIX YPOBHAX BBIICIICHHOH HEpapXHH MO NPUHLIMITY BKJIIOYEHHS.

(Pe)xoHCcTpyHpOBaHHe HOBOH MM MONy4eHHOU CTpykTyphl KM ocyluecTBaseTcs nocpeacTBOM

MCII0JIb30BaHUs alropuT™Ma GopMupoBanus cTpykTypbl KM B ocHOBe co3nanHo# aBropom TKM [2, 4, 6].



[IpuMenss annapat MCYMCIEHHS ¢ HCIIONB3OBAHHEM KOpPTeXeH Ha JOMeHax pa3pabarbiBaeMyio
CTpYKTypy napameTpuieckoid KM MOXHO npeacTaBuTh B ciieaytomeM GopMantbHO-aHATHTHYECKOM BHJIE:
® cHucTeMa 00O3Ha4YeHHH MO3BOJAET CO3MATH MEPAPXUYECKYIO MHOIOYPOBHEBYIO NUpaMH/aib-
Hyio cTpykTypy (KM, — KM; [P, ; — noprper KM; HO, ; — HayuHOe 060cHOBaHMe nopTpeTa;
BC,, ; ,— Bux cBoiicts; C, ; j. k — cBo#cTBO; BII, ; ; & ;— BekTop mapamerpos; I1, ; ; x ; ,» — na-
pPaMeTp; u — WHAEKC napamerpuyeckor KM; i — uHaekc moprpera KM; j — uHmekc Buaa
CBOHCTB; k — HHIEKC CBOHCTBA; | — HHEKC BEKTOpA NapaMeTPOB; M — HHIEKC rnapamMmeTpa);
® Kaxa0oMy 0ObeKTy, Mpoleccy MM ABJIEHUIO BBOAUTCA B cootBercTBHe KM (KM,), koTopas
BKJIFOYAE€T CYETHOE KOHEYHOMEPHOE MHOXeECTBO noprpetoB (I1P,;), KOTOpbIE HMEIOT YETKOE
Hay4HOe 00OCHOBaHME B PAMKaX OMpeeIeHHOM NPeAMETHOM 061acTH M OTpac/yi Hayk:
KM, ={<1IP ,,HO,, >,<IIP,,,HO,, >,...,< IIP, ,,HO,, >};

KM, ={<1IP, ,HO,, >,< IIP,,,HO,, >,...< IIP,,,HO,, >};
KMu = {< Hqul’H u.l >’< HPILZ’HOuAZ Z5eees < HPu.i’HOu.i >}’

kaxapii noprper KM (1P, ;) BkiroyaeT MHOMKeCTBO BHIOB cBO#CTB (BC, i j):

IIP, | = {BCLl.l’BCl.l.Z”"’BC}.LJ};
11P,, = {ch.nBCz.z.za--wBCzAz.;};
HPUJ' = {BC BCuj.Z""’chhl'J};

w.i.ll?
Ka bl BUJ CBOHCTB (BC, ; ;) BK/IIOYaeT MHOXECTBO 31eMEHTapHbIX cBOHCTB (C, ; ; «):

BC,, ={C1115:C1100Cia s
BC,15 ={C12215Cr2225Canas }s

BC,.; ={CijsCuijarsCuijuts

u.i.j u.i.j.1?

kaxaoe cBoiCTBO (C,, ; j x) BKIIOYaeT BeKTophbl napamerpoB (BIL, ; ; « 1):

Cowa={Bll,,,,,,Bl, ;... Bl ,,,};
Crany ={Bll,5,,,,BIl,,,,,,-, Bl 5,5, };

C,.«={BlI BII BHu,i.j.k.l};

u.i.j.k.1° ud.jk.22""

®  KaxIbId BeKTOp napamerpoB (BII, ; ; « ;) BKIIOUAeT HECKOJBKO 3JIEMEHTAPHBIX MapaMeTPOB

(IL., ;) .1 m) Ha HIDKHEM ypoBHe uepapxuu KM:

BH].LI.I = {Hl 1.1.1.1 1’171‘1‘1.1‘1.2""’Hl.l.].l.l.m};

BH""” = {H"”"?2 I’HZ"??’7""’”2.2.2,2.2.m};
BHu,l.}/.k./ = {Hu.i._/'.ILLI’Hu.lﬂj‘k.ll""’Hu,i.j./(./.m}'

[MTapametpuueckas KM moxeT ObITh NMpecTaBieHa He TOJIBKO aHATUTHYECKH (JIOTHUYECKasA M POy KLIM-

OHHasi MOJIEJIH ), HO TAKOKe B BUIE CTPYKTYPHO-IpadHuecKoro npeacTasieHus (rpad), MHOroOypOBHEBAsi CXEMA).



B npouecce (pe)koHcTpyHpoBaHus cTpykTyphl napamerpuueckoii KM Ha ocHose npeacTaB/ieH-

HOH CHCTEMBbl aHAIMTHYECKHX YPAaBHEHUH MOXKHO MOJYYHTh HEPAPXHYECKYIO CTPYKTYpPY (pHcC. 2).

MHOKecTBO M

Puc. 2. Mepapxuueckas CTpyKTypa KOPHUTHBHON MOJIEJIH MOCPEICTBOM KOPTeXel Ha JoMeHaX

IMosryyena KM B Buzie Hepapxu4eckoi CTPYKTYpbI, KOTOpas MpeACTaBIseT co00H COBOKYNHOCTh
B3aHMHO BJIOXXEHHBIX NMHPAMHJ C OJAHOPOAHBIMH NAapaMETPaMH M BKJIIOYAET HECKOJBKO MHOXKECTB
Pa3HOM MOIIHOCTH PACIOJ0XXEHHBIX HAa PAa3IHYHBIX YPOBHAX BBIIEIEHHOH HepapXuu: MHOXecTBO KM
U —u’, mHOXecTBO noptpeToB KM I — i’, MHOXECTBO BEKTOPOB CBOMCTB J — j’, MHOXeCTBO cBOHCTB K
—k’, MHOXeCTBO BEeKTOpOB napameTpoB L — 1’, MHOXeCTBO 3/1eMEeHTapHbIX napamMeTpoB M —m’.

HurerpanpHas MOIHOCTb MUPaMHUAAIBHOM CTPYKTYphI: p=u’i’j -k’ 1"m’.

[Tocne onpenenenus onTUMalbHOro Kojudectsa noprperoB KM obecneunBaercs GpopMHpoBaHHe
MHOXECTB: BHJOB CBOMCTB, 3JIEMEHTapHBIX CBOHCTB, BEKTOPOB MapaMETPOB H 3JIEMEHTAPHbIX 11apaMETPOB.

Kax1p1i 211eMeHT cTpyKTyphl napameTpudeckoit KM pacronoskeHHbIH Ha IPOM3BOJIbLHOM YPOBHE
HepapXuH o0GecrneyrBaeT BO3MOXHOCTb BKJIIOUEHHS HECKOJBKHX MPOM3BOIAHBIX (ITOAYHHEHHBIX)
3JIEMEHTOB, KOTOPBIE€ CO3AAOTCS HEMOCPEACTBEHHO B PACLUIMPEHHE HA HUXKHEM YPOBHE,

Bce MHOXECTBa KOHEYHOMEDHBI, a KOJHYECTBO 3JIEMEHTOB B 0a30BOM M CONOAYMHEHHBIX MHO-

JKECTBAX [POU3BOJIBHO, IMO3TOMY IIOTE€HILMAJIbHO BO3MOX>XHO [OINOJHCHHME U PEAYKLHS 3JIEMCHTOB

copmupoBanHO# cTpykTypbl KM Ha OCHOBE MpeIyIoKeHHOTo crocoda NpeacTaBieH s (KOPTex, cxema).



OpueHTHPOBaHHBIH Tpad COYETAIOIMH TEOPUIO MHOXKECTB I103BOJNSET HEMOCPELCTBEHHO OTO-
OpasuTb COBOKYMHOCTb BEPLIMH COOTBETCTBYIOIUMX PA3HBIM JJIEMEHTaM, KOTOPBIE PacIO/IOKEHbl Ha
ABYX YPOBHAX NPE/ICTaBICHHON HEpapXuM napaMeTpuyeckoit KM, a Takxke CBA3M MeX1y HUMH B BHJE

Ha60pa ayr OT06pa)Ka}0H1PlX Pa3Hbl€ OTHOLICHHS: CONOAYHHEHHS, BKJIFOUYEHHUSA U BIOXKEHUS (pPlC. 3)

‘___ BbiGpaHHbIit 06BEKT HCCIIEN0BAHUS PACCMATPHBAETCS B PAMKAX PAJA ACMIEKTOB

IepBriii acriekt Bropoii acniekr i-i acnekT

Hayunas ocHoBa nepsoro ||Hayunas ocHoBa BToporo Hayynas ocHoBa N-ro
4CreKTa MCCIE0BaHU | |aCleKTa UCCIed0BaHUs * | acmekra MccledoBaHUs

KoruutueHas Moznens xapakrepusyer creunduueckue 0co6eHHOCTH GYHKLIMOHUPOBAHHUS (TIOBEACHHUS )
00BEKTa HCCIEIOBAHMS B PACCMATPHBaeMoi cpesie (061aCTH) ¢ TOUYKM 3pEHHS BHIGPAHHBIX ACTIEKTOB
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IlepBblii ypoBeHb
CTPYKTYDbI
A
€HTUPOBAa

TUBHaAA M

Korn
opyq

Bropoii ypoBeHb
CTPYKTYDBI
A

Puc. 3. PexoMeHayeMsiii crioco6 npeactaBieHHss KOTHUTUBHON MOJENIN

B BHJI€ OPHEHTHPOBAHHOTO rpada COYETAIOLIEro TEOPHIO MHOXKECTB
KM npexacraBneHHas MOCpenCTBOM HCIOJIb30BaHHS OPHEHTHPOBAHHOIO rpada COYETAKLIEro
TEOPHIO MHOXECTB NMPEACTABIAET COOOH HepapXUUeCKyIO CTPYKTYpY, KOTOpas BKJIOYAeT psi/l [IOPTPETOB
¢ HO (I) 1 pasnuyHbIX MHOXXECTB PacriojioXEHHbIX Ha JBYX HE3aBUCHMBIX YPOBHAX BbIIEIECHHONH HEPAPXUH:
®  Ha [IEPBOM YPOBHE — PACMOJIOKEHBI HECKOIBKO HE3aBHCHUMBIX BEPUIMH, KOTOPbIC HEMOCPEACT-
BEHHO 00pa3yloT MHOXECTBO BHIOB CBOHCTB (J) U MHOXECTBO 3JIEMEHTApHBIX CBOHCTB (K);
® Ha BTOPOM YPOBHE — HEMOCPEACTBEHHO HaXOAATCSA HECKOJIBKO BEPUIMH 00pa3yoLInX MHOXe-
CTBO BEKTOPOB napameTpos (L) 1 MHOXeCTBO 3JieMeHTapHbIX napaMeTpoB (M) B ocHoBe KM.

JloryckaeTcs JeTepMHHUPOBAHHAS U CITyYaiHasl peyKLHs U OTCYTCTBHE HEKOTOPBIX 371eMeHTOB KM.



MHOFprOBHeBaX CTPYKTYpHas CX€Ma BKJIOYaeT COBOKYITHOCTb HE3aBHCHMBbIX HHQ)OpMaLlHOH-
HBIX 3JIEMEHTOB OTPaXXaroLHX 0COOEHHOCTH U JIOKAJIbHOCTH ONPEACTICHHOI' O o0bekTa HCCJiIeJOBAaHMNA,
KOTOPBIC pacnoyiOKEHHbI HEMOCPCACTBEHHO HA pa3HbIX YPOBHAX BblI€JICHHOM HEpApXHUHU H 06pa3y10T

HECKOJIPKO B3aUMHO HE3aBMCHMBIX MHOXECTB B OCHOBE CTPYKTYphbl napaMetpuueckoit KM (puc. 4).

¢____BriOpaHHbIif 06beKT nccneuonaﬂm paccMaTpuBaeTCs B paMKax psiga acekroB .

[TapameTpni
XapaKTepU3yolIne
CBOMCTBA NIEPBOro NMOPTpPeTa

[TapameTps! xapakTe-
pH3yIOoLIMe CBOJCTBA i-Io
noprpera

I
I
I
i
|
gy 1)
: C apamMeTp i
: ( [TapamerTp i-2 )

ITapameTpsl
XapaKTepHU3yoLHe CBOMCcTBa
 BTOPOro nopTpeta

[lepBeli BekTOp ;
CBOHCTB !

Hepamﬁ BEKTOp
NIapaMeTpOB

HepBblﬁ BEKTOD
11apaMeTpoOB

:( [Tapamerp 1-1

CTPYKTYPHOU CXeMbl

JomnyckaeTcs peayKuus

CTPYKTYpbI
KOTHUTHUBHOH MOJEIHN

' ~

! Bropoii BexTop
'

; napameTpoB
'
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KorHutuBHas mogens B Buge

Bropoii BekTop |
napamMeTpoB :
o ;

I-# BexTOp
napaMeTpoB

|
|
I
|
I ~
: CtpykTypa KOTHUTUBHON MOJENU NpeICTaBlIECHHAs
| B BUJI€ MHOIOYPOBHEBOH CTPYKTYPHOH CXEMBbl
I NpeanoJaraer MNoJHOe OTCYTCTBHE KaKUX-I100 CBsi3eH
I
| MeXy 3JIeMEHTaMH, 00eCieunBaeT OTPAKEHUE
: OTHOLIEHUN COTIOAYMHEHHUS U BIOKEHHUS HEPAPXUYECKHUX
: 3JIEMEHTOB M JOMYCKaeT PeayKLMIO HEKOTOPbIX
: MH()OPMALMOHHBIX 3JIEMEHTOB!
A Ha IIepBOM YPOBHE HEPApPXUH — BEKTOPOB CBOMCTB
U 3JIEMEHTApHBIX CBOMCTB,
Ha BTOPOM YPOBHE HE€papXHUH — BEKTOPOB MapaMeTpOB
1 DJIEMEHTAPHBIX [1apaMeTPOB.

Puc. 4. PexomenayeMelit criocob npeacraBaeHis KOTHUTHBHOH MOJIENH
B BHJI€ MHOT'OYPOBHEBOH CTPYKTYPHOH CXEMbI
MHuoroypoBHeBasi CTpyKTypHasi cxema JONYCKaeT OTHOCUTEIbHYIO PEAYKUHUIO (MCKIKOYEeHHE

M OTCYTCTBHE) HEKOTOPBIX 3IEMEHTOB B OCHOBE pa3pabaThiBaeMOH CTPYKTYpbl NapaMeTpHieckoi KM.



AJNropuT™ POPMHPOBAHHS CTPYKTYPbl KOTHHTHBHOM MOJ€e/IH
Ilpn $popmanuzaunu crpyxrypsl napamerpuueckoit KM mns obecrnedeHns cHCTEMHOro aHaiu3a
OMNpe/Ie/ICHHOTO O0bEKTa, MPOLECca MM SBICHUS NPUMEHSETCS sl MHHOBALMOHHBIX CIIOCOOOB Mpes-
CTaBJICHUSA €€ CTPYKTYPbI: HCUHCIICHHE C UCIIOIb30BAHHEM KOPTEXEH Ha JOMeHax (aHATUTHUYECKOe), rpad
COYETAIOLLHH TEOPHIO MHOXKECTB (IPapHuecKOe) H MHOTOYPOBHEBAs CTPYKTYpHas CXeMa (CXEMAaTHYECKOe).
[IpensnoxeHHpIi alropuT™ BXOAUT B OCHOBY pa3paboTanHoro aBropom anmnapata TKM u uerno-
CPEACTBEHHO 00eCneunBaeT (pOpMATH3ALMIO HTEPATUBHOM MOC/IE0BATENLHOCTH YIIOPAA0UEHHBIX STarloB,

KOTOpbIE peaiu3ytoT HENOCPEACTBEHHO (GOpMHUpOBaHHE CTPYKTYpBI TapaMeTpuyeckoit KM (puc. 5).

Ha sTane o] 1 {Mcxons w3 nomyyeHHBIX NEPBMYHBIX MPEICTABIEHHIA, :rpe6ye'ma ONpPEEeIMTL HEOOXOAUMOE
d KOMHUTHBHON
WAEHTUUKALMN KOTHuecTBO noprpeTos (T1P) B 0cHOBE CTPYKTYypbi MOJE/H JIOCTATOYHBIX U151 [POBEICHHS
aHayM3a 00beKTa HCCIe0BaHMsA, PACCMATPUBAEMOrO B PaMKaxX psija Hay4HbIX acleKToB
L]
Ha 5tane 2 |Heo6xonuMo BblAenHTh (106aBUTb) MHOXKECTBO BHAOB cBOicTB (BC)), koTopbie
KOHLIENTYATH3aLHHN XapaKTepHU3yloT OOBEKT HCCIeJOBAaHMS C TOYKH 3PEHHMs OMNpelesIeHHOro acrekra

Y BHECTH MX B cooTBeTcTBYIOUMH noptpeT (ITP;) korHUTHBHON Mozenu
Y

2.1|Tpebyerca kaxaplit Bua cBoicTB (BC;) 06bekTa HCCE10BaHNUA 0XAPAKTEPU3OBATD
HabopoM anemeHTapHbix ¢cBOHCTB (Cy). Eciin B BUE CBOMCTB HEBO3MOXHO BbIAEIHTD

3JIEMEHTapHbIC CBOMCTBa, TO OH sABJIAETCA 3JIEMEHTApHBIM CBOWHCTBOM
Y

2.2|Kaxnoe snementapHoe cBoicTBO (Cy) oObekTa HCCIeJOBaHHS HeoOXOAMMO
oxapakTepu3oBaTh BekTopoM mnapamertpoB (BI1). Ecau B anemenTapHom cBOHCTBe
HEBO3MOXHO BbIAEIHUTH BEKTOP NapaMeTPOB, TO NEPEXOIAT K CAEAyIOleMy Lary

(]
ﬁlTpeﬁyerca onpeaenuTh 3neMeHTapHbie napaMeTpbl ([1,) BXoasume B OCHOBY

Ha nepBom
1are

S

Ha BTopom
wiare

N

Ha Tpenem Kaxgoro Bektopa napamertpoB (BII)). Eciu B BekTOpe mnapaMeTpoB HEBO3MOXKHO
tuare BBIJICJHUTH 3JIEMEHTApHbIE APAMETPhl, TO OH SABIAETCA dJEMEHTAPHBIM NApaMETPOM
(1
Ha sTane | 3 |Heo6xomumo  0GbeaHHMTH roJiyyeHHble pe3ysibTaThl MpeablAyLIEero 3Tana
feo]
CTPYKTYpUPOBaHHS U chopMUpOBATh CTPYKTYPY MOAENU (BHOBb CO3[aBAaEMYyI0 HJIM JIEKOMIO3MPOBATH
CYLUECTBYIOLLYIO C YYETOM HOBbIX KOMMNOHEHTOB U BO3MOXHbIX OrPaHHY€EHHUH)
¥
Ha stane 4 | HeoGxomMo BbiOpats oaHy 13 (opManbHbIX (JOrvdeckas, rpaosas, TeOpHs MHOKECTB
bopManHIaLMH M T.1.) Wik HeOPMATBHBIX (KOHLIENTTyaIbHas MOJE/Tb, OHTOJIOMMS OOBEKTA HCC/IEI0BAHMS U T.11.)

MOJIeNIed NIPEACTABEHHUS CTPYKTYPHBIX KOMIIOHEHTOB KOTHUTHBHOH MOJIENH.
¥

4.1 [HeoGX0mMMO CO3ATH NEPBbIi YPOBEHb KOTHHTHUBHOM MOJE/H: COITIACHO BbIOPAHHBIM aCrieKTam

MCCJIE0BAHMSA U TOJTyYEHHBIM paHee pe3yJIbTaTaM HeoOXOAMMO C(OPMHPOBATh MHOKECTBO

noptperos KM (1), 3aTem 3a1aTh MHOXECTBO BUIOB CBOHCTB (J) M MHOXeCTBO CBOHCTB (K)
y

4.2] Tpebyercs Co34aTh BTOPOH yPOBEHb KOTHUTHBHOM MOZIEN: HEOOXOAMMO JOMNOIHHUTD

MOJy4YEHHYIO CTPYKTYPY KOTHHTHUBHOH MoOzeau (nepBblit ypoBeHb), cGOpMHUpOBaB

MHOXECTBO BEKTOPOB napameTpos (L) 1 3a1aB MHOXeCTBO napameTpos (M)
v

ilOcyulechme"rcx aHaIM3 CTPYKTYpbl MOJNYYEHHOH KOTHWTUBHOM MOJe/lW Ha
NEpBOM YPOBHE — MHOXeCTBO BHAOB cBoiicTB (J) u cBoiict (K). KomnoneHTsi

B COOTBETCTBYHOLHX MHOXECTBAX Ka4YE€CTBEHHO XapaKTEPHU3YOT 00bEKT Ucce0BaHHs
y

6 | Peamusyercs aHaimm3 CTpyKTypb! TOJy4eHHOH KOTHMTHBHOM MOJIE/IM HA BTOPOM YPOBHE —
MHOXEeCTBa BeKTOpoB napameTpos (L) 1 napameTpos (M). 3HaueHus napaMeTpoB BTOPOrO YPOBHs
CTPYKTYpPbl KOTHHTHBHO#M MozenH Xapakrepu3ytor JIXO 1 He J0mKHbI ObITh MPOTHBOPEYHBbI
i sl —————————— A--—---C-sooTTTTTT T TTTITT
? Ha srarie peanvsaium ‘— 7_|Ocyuiectansercs mnmncymw TOJTyYEHHOM CTPYKTYpPbl KOTHHTUBHON MOJIE/IH B OCHOBY |
: ] HHpOPMALIMOHHO-00pa3oBaTeNTbHON cpe/bl. HaronHenne napameTpoB MOJE/H arioCTeEpHOPHbIMH
------ JaHHBIMK MOZIENIMPOBAHUA, MX CTATUCTHYECKUH aHAIU3 U NPEAMETHAs HHTEPNpEeTaLHns

Ha nepsom
uiare

i

Ha BTopom
iare

S

Ha stane ctpyk-
TYPHOIO aHajiu3a

Ha srane napamer-
pPHYECKOro aHanm3a

Puc. 5. Anroput™ ¢popMHpOBaHHS CTPYKTYPbl KOTHUTHBHON MOJENIH
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KoruuntuBHas moaeib cyobekTa 06yueHus
KM cy6bekTa 00y4eHHss aKKyMynHpyeT MHAHBHIYallbHble OCOOEHHOCTH CEHCOPHOIO BOCIPH-
ATUA (GU3HOIOTHYECKHH NOPTpeT), 06paboTKHU (IICHXOIOMMYECKHH IOPTPET) H MOHUMAaHHs (JIMHIBHCTH-
YECKHM TNOPTpeT) CoAepaHUs MOCIIENOBATENLHOCTH WH(DOPMAUMOHHBIX (DPArMEHTOB TpPEICTaBICHHbIX
3aJJaHHBIM CNIOCOOOM Ha ONpeIeNIeHHOM HAllHOHAIBHOM WIIH HHOCTPAHHOM SI3bIKE CYOBEKTOM 00YUeHHs.
ITpMeHNM HCUHCIIEHHE C MCTIONb30BaHHEM KOPTEKel Ha JOMEHaXx, NPH 3TOM CTPYKTypa napa-
MeTpuueckoi KM Brmoyaer psai 0603Ha4YeHHMI U PEACTaBNIAeTCs HEMOCPEACTBEHHO CIEAYOILMM 00pa3oM:
KM,={I1P,', ITP,', [TP;'} — napamerpuueckas KM nMeeT Tpy HE3aBHCHMBIX OPTPETA H P/l HIEMEHTOB.
e nepsuii noprper KM cyGbexra obyuenus npencraBnserca B Buae I1P,'={BC, "\, rae:
Bcllz{clls Czl};
C,'={BIl,, BIL,', BIT;'}, C,'={BIL};
BIL'={T1,", L', TI3'}, BIL,'={IL,', 15", T16'}, BIL'={T1;', Ig', 15", Tyo'}, BIL'={IT,", TTo', M}
e  BTOpOIi noptper KM cy6bexTa 06yuenns orpakaerca B Bune [1P,'={BC,'}, rae:
BC,'={C;, C,!, Cs', C4'};
C31={BH51}, C4I={Bn6], BH71}, CSIZ{BHBI, BH91, Bnml, Bnnl, BH]ZI’ Bnml}, Cﬁlz 'Bnul};
BITs'={I1,,', [I;s", Ty, T,5', TTys', Tho', To', Ty, 11"} BIle'={IT,", ', Ms', T}
BIT,'={I1", Tyg', To', T3o'}; BITg'={TTs,", T5,'}; BITy'={TTs3", TMaa'}; BITyo'={Iss", To '}
BIT,,'={IT5,", Mas'}; BIT,'={ITs', Tao'}; BIT;;'={I1,,', Ty} BIT,,'={IT4", Ts'};
e Tperuii mnoprpetr KM cyOnekta oOyueHus Qopmanusyercs B BHIE P,'={BC;'}, rne:
BC31={C71}; C71={BH151}; anslz{nu], H4ol, 1_1471}.
B ocHoBe mosyueHHo# cTpykTyphl KM cpenctBa oOyueHHs OTCYTCTBYHOT HEKOTOPBIC JIEMEHTHI,
Npyd 3TOM OHA SBJIAETCH CYLIECTBEHHO Pa3BETBJIECHHOM, YTO IMO3BOJAET HEMOCPEACTBEHHO IOBOPHTH
O CYILIECTBEHHO# ILMPOTE OXBAaTa PACCMATPHUBAEMOTrO B X0/I€ CHCTEMHOI'O aHa/IM3a 00BEKTa UCCIIeJOBaHHUS.
Teoperuyeckas KM coepxuT ucuepnbiBarolmii Habop napamMeTpos, a skcrnepumenTaibHas KM
MOXET COJIEP)KaTh aKTyaJbHOE MHOXECTBO [TapaMeTPOB Ul OPraHH3alMu MPOLIECCe HCCIEN0BaHHUA.
[TapameTpuueckas uueHTHOUKAUUS dKcnepuMeHTanbHOd KM ocyluecTBiaseTcss nocpeacTBoM
METOMKH HcclleoBaHus napamMeTpoB KM cyGbekTa 00yuenus [6, 7] B OCHOBE TEXHOIOIHH KOTHUTHBHOIO
MojesnupoBanus (2, 6, 10] U HemocpeICTBEHHO IMPH MOMOLIH NPUKIAJHOr0 AHArHOCTHYECKOr O MOAY 15
B COCTaBe KOMILIEKCA IIPOrpaMM /1l aBTOMATH3allMK PUKIAHbIX 33184 CHCTEMHOTO aHaiusa [3, 6, 8].
HopMaTHBHO-METOIMHYECKON OCHOBOM IMArHOCTHKHM napameTpoB KM cyObekta oOy4eHHs BbICTyNa-
0T METOIMYECKHE YKa3aHUs U OMHCAHUS K METOaM MCCIIE0BaHHsl, KOTOPbIE MMEIOT Hay4HOe 00OCHOBaHHE
B Pa3HBIX MPEIMETHBIX 06/1aCTAX: NCHXOPU3HOIIOTHS BOCTIPUATHS ((DH3HONOTHYECKHH MOPTPET), KOTHUTHBHAs

CUXOJIOTHS (TICUXONOTHYECKHH MOPTPET), MPHKJIAHAs JUHIBUCTHKA (JIMHTBUCTHYECKHHA MOPTPET).
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Hanee caenyer ctpyxtypa KM cy6bekra o6GydeHHs, KOTOpas MpEACTABIEHA MOCPEICTBOM

HCII0/1b30BaHHs HHHOBALIMOHHOIO OPHEHTHPOBAHHOIO rpada COYeTAIOLIEro TEOPUIO MHOXKECTB (pHc. 6).

S BriGpaHHbIlt 00BEKT HCCIIE0BAHHS PACCMATPUBAETCS B PAMKAX PA/A aCMeKTOB .
epssiit acniext Bropoit acnekt w’/_}
YacTHas dusuonorus KoruuTnHas IMpuknannas
CEHCOPHBIX CHCTEM NICUXOOrHs JIMHIBUCTHKA

............. 7 ey

MHuoxecTBo
NopTPeToB

Toommema

IepsBblii ypoBeHb
CTPYKTYDbBI

Bropoii ypoBens
CTPYKTYDbI

§E3)

e»eveve

e‘e‘ e ‘ e

.

KorHuTuBHas moaens B Buae
OPUEeHTUPOBAHHOIO rpada

'

Puc. 6. CTpykTypa KOTHUTHBHOM MOJIENH CyObekTa 0OyueH s B BUI€ OPUEHTHPOBAHHOTrO rpada
Crpykrypa KM cyObekra o6yueHus [2-4, 6] coaepXuT GU3HONOTHYECKHH, ICUX0I0MHYECKU
M JIMHIBUCTHYECKUH NOPTPETHI, UMEIOLIHME YETKOE HayyHOe 0OOCHOBaHHE B paMKax Moao0paHHOH co-
~BOKYIMHOCTH MpEAMETHBIX 00jacTeil I peajn3alul BO3MOXHOCTH IOCHENYIOUIEH HHTEpNpETaLHy

BbISIBICHHbBIX 3aBUCUMOCTEH U 3aKOHOMCpHOCTCI7i MOCPEACTBOM MCII0/Ib30BaHUs CTATHCTHYCCKUX MCTOIOB.
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KM cy6bekTa 00yuenns npeacTaBiseTcs B BUAE MHOTOYPOBHEBOI CTPYKTYPHOI cxembl (pHc. 7).

Du3Kronoruyeckuit acnekt

JIMHrBHCTHYECKHUH acrekT

[Tecuxonoruuyeckuid acrnexr

YacrtHas dusuonorus
aHaJIU3aTOPOB

[MpuknanHas
JMHTBUCTHKA

KoruurusHas
[ICUXOJIOTHs

e e —

KornutueHas Monenb cyGbexta 06yueHus XapakTepu3yeT HHANBUYaNbHbIE OCOBEHHOCTH BOCTIPHATHS,
06paGOTKH 1 OHWMAaHHA HHYOPMALHOHHBIX GPArMeHTOB, FeHEPHPYEMbIX 06Pa30BaTebHbIMH CPEACTBAMH
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edekcuBHOCTL» ( BII})
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rubkocTs» ( BIT),)

1}, / T1}; «KOHKpeTH3auus
abctparuposanme» ( BIT;,

1 /TT,, «OrHMTVBHAA TIPOCY
ToTa /cnoxHocTs» ( BIT), )
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[T}, «ypoBeHb BlaeHH
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I
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Puc. 7. CTpykTypa KOTHUTUBHOH Mozenu cyOnekra obyyeHus

B BHJIe MHOTOYPOBHEBOW CTPYKTYPHOH CXEMbI
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KoruuTHBHast Mole/1b CpeacTBa 00y4eHHs
KM cpeactBa o6yuyeHns arperupyer HaGop MapaMeTpOB XapaKTEPH3YIOIIHX MMOTEHLHAbHbIE
TEXHUYECKUE BO3MOXKHOCTH CpPeACTBa 0Oy4eHMs NpPH I'eHepaluH MOCIeA0BaTENbLHOCTH PAa3HOPOIHbBIX
MHOOPMALIMOHHBIX (DPArMEHTOB PasHbIM CocoGaMH (TEKCT, TabaMLA, IIOCKas cXxeMa, oObeMHas cxema,
CTaTMYECKHUM WM IMHAMHYECKHUH ay MO~ U BUIEO-TIOTOK, 3BYKOBast CXeMa KaK OCHOBHAsI WJIH COTPOBOXKIEHHE).
[pakTHyeckoe UCIONB30BaHHE MCUUCIIEHUS C KOPTEXKAMH Ha JOMEHAX HEMOCPEACTBEHHO MO3BO-
Jser npenacraBuTb KM cybbekra oOyueHHs crenyromuM obpasom: KM22={1'IP12, 1P,%, TIPy%Y, rme
MUMEIOLMECS B €€ OCHOBE NOPTPETHI MapaMeTpudeckoit KM npencTaBiasioTcs B aHAIMTHYECKOM BHJIE!
 nepBsiii noptper KM cpenctsa o6yuenus 1P, *={BC,’}, rze:
BC12={C12, sz}, B CBOIO OYepelb:
C,*={BI1,’, BIL,% BIL;*}, C,>={BIL?}, a Takxe
BI1*= {1, 1%, 1%}, BIL={I1, Ts%, 5%}, BIL™={I1%, Is", T, T’} BIL*={I,%, %, ™, T’
e BTOpOH noptpetr KM cpencrea oOyuyeHus HP22={BC22}, rae:
BC22={C32, C42, Cs?, C(,Z}, B CBOIO OYepe[b:
Cs*={BIls*}, C.>={BIls’, BII;*}, Cs’={BIls’, BIly, BII,o%, BIT, /%, BI1,,%}, Co™={BIl;5°},
a taioke BITs*={I1;s>, Ty, T,7%, Ty’ To?, T?, Ty, TIn’}; BIle™={I15%, [’ [’ T, To7”,
L', T, Ms’}; BIL={I1:/% [1,%}; BIg™={IL:y’, [’}; BI*={IL’, [x}; BI,y={T1y/", Mxs°};
BIT,,*={ITs’, Ty’}; BIT = {I1,%, M7} BIT,5*={I1’, Ta’};
e rtperudl noprper KM cpencrtBa o0ydeHHs MpEACTABIAECTCS B BHIE [1Py>={BC5’}, rxe:
BC32={C72}, B CBOIO O4Y€pe/ib:
C72={BH142}, a TaKxke
BIT,*={I1.s7, T4, T4}
Umerowuecs noptpersl napamerpuyeckoit KM cpenctsa o0y4eHHs NMO3BOJAIOT € JOCTATOYHON [U1st
MPAKTHKKM TOYHOCTBIO 0XapaKTEPH30BaTh OOBEKT, MPOLIECC WM SBIECHUE MOAIEKALIMHE UCCIIEIOBAHHIO.
[MTapamerpuyeckas uaentudunkauus KM cpencrBa o0ydeHHs OCYILECTBIAETCS Ha OCHOBE TEX-
HMYECKOIO OMKCAHMs CPEACTBA O0YUYEHHs B TEYSCHHUHU €ro )KH3HEHHOTO LMKJIA, IIPH 3TOM NPHUMEHAETCS
METOMKa HcCienoBanus napametpoB KM cpenctBa oOydeHHs paclojioKe€HHas B OCHOBE amnmnapara
pa3paboTaHHON TEXHOIOTMH KOTHUTUBHOIO MOJIE/IMpOBanus s cuctemHoro avanusa MOC [2, 4, 6,7, 10].
MoauduKaluy TpOrpaMMHOM peanru3alyy MpoLeIypPHOR H AeKJIapaTHBHOK OCHOBBI (YHKLHO-
HUPOBaHHA cpeiacTBa obydenus (DY), BKIOUYas M3MEHEHHs MHAONIOrMYecKoH cxeMmbl 0a3bl [1aHHBIX,
“HETIOCPEICTBEHHO OTPAXKAIOTCA B TEXHUYECKOM OINUCAHMHU CPEeACTBA OOY4YeHHs W CYLLECTBEHHO BIUAIOT
Ha 3HauyeHHs aKTyaJbHOro MHOXecTBa mapamerpoB KM cpeactBa oOy4eHHus, a Tak)Ke OKa3blBalOT

6oblIOE BIUSHHUE HA €€ CTPYKTYpY, KOTOpas MOTEHLHAIBHO PEACTABIAETCA PA3HBIMH CIOCOOAMH.
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KM cpenctea o6yuyeHns npeacTaBieHa B BUAE HEPAPXMYECKOH BYXYPOBHEBOH CTPYKTYpHbI 110-

CPEeaCTBOM IMPEVIOKEHHOTO OPUEHTHPOBAHHOIO Ipada COYETAIOLLEr0 TEOPHIO MHOXECTB (pHc. 8) [4, 6, 7, 10].

[ICUX0JI0TUA JIHHIBUCTHKA

; YactHas ¢usmonorus } ‘ KoruutusHas } [ IMpuknanuas J

CEHCOPHBIX CHCTEM

MHoxecTBo
nopTPeToB

Tlepsuiii ypoBensn
CTPYKTYDbI
A

CTPYKTYDPDI
A

Bropot#i yp

KoruutuBHas mogens B BuAae
opueHTUpOBaHHOro rpacda

e

Puc. 8. CTpykTypa KOTHHTHBHOH MOJENIH CPEACTBA 00y4€eHHs
B BHI€ OPHEHTHPOBAHHOIO rpada
OpHeHTHPOBaHHBIN Ipad COYETAIOLIMH TEOPHIO MHOXKECTB M03BOJISET YAO00HO HArJIAAHO HHTEP-
npetupoBaTh cTpyKTypy KM cpencrta o0y4yeHHst TONBKO C aHAIUTHYECKOW TOYKH 3PEHHMS, a TAKKe
CBHUJIETENILCTBYET O MOTEHLMATLHON BO3MOXKHOCTH aITOPUTMH3ALIMH BCEX YIEMEHTOB CTPYKTYpbl KM.
IIpu nocTpoeHuH W aHanu3ze diemeHToB KM 1omycTHMa pedyKIHs, MOXET He COOI0IaThCs

CHMMETPHYHOCTD NP €€ (PE)KOHCTPYKLHMH NIOCPEJCTBOM aIrOpUTMa pOPMHUPOBaHHs CTPYKTYpbl KM.
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KM cpencrea 06yueHus B BUIE MPEACTARIAETCS B BUIE MHOTOYPOBHEBO#H CTPYKTYPHO#H cXeMbI (pHC. 9).
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Puc. 9. CTpyKTypa KOTHHTHBHOH MOJIEJIH CPEACTBa 00y4YeHHs

B BHJIe MHOTOYPOBHEBOH CTPYKTYPHOH CXEMBI
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Oco6eHHOCTH THATHOCTHKH NapaMeTPOB KOTHHTHBHOH MoJe/n
cy0bekTa o0yueHHust
Teopernueckue KM cy6nekra oOyyenns u KM cpencTsa o6yueHns BHICTYNAKOT MOTEHLHAILHO
paclIMpseMBbIMH B IUMPHHY U TIyOHHY penepTyapamMu MapaMerpoB, KOTOpPbIE 3LUEJOHUPOBaHbl HA He-
CKOJIbKO HE3aBHCHMBIX MOPTPETOB MMEIOLIMX ONpeseeHHOe HayYHOe 0DOCHOBaHHE M CTPATH(HULIM-
POBaHbI Ha Pl MHOXECTB PAaCOIOKEHHBIX Ha Pa3HBIX YPOBHSX BbIAEIEHHONH HEPAPXHU MOECIIH.
HuarnocTrka 3nauenuii napamerpos KM ocyuiecTsiseTcs B onpeneneHHoil nociea0BaTe1bHOCTH
NIOCPEACTBOM MCIOJb30BaHUs METOAUK HCCleoBaHUs napameTpoB KM BHe 3aBHCHMOCTH OT BUAA
H CTPYKTYPHBIX 0cobeHHOCTeH napamerpryeckoit KM Ha OCHOBE METOI0B HcCile10BaHUs B HOpME TECTOB.
Bun napamerpuyeckoii KM cylecTBeHHO 3aBUCHT OT NpeaMeTHON 061acTu U oObeKTa uccie-
JIOBaHHUs, & €€ CTPYKTYpHbIE OCOOEHHOCTH ONPEEAI0TCS COBOKYMHOCTBIO KIaCCH()PHUKALIMOHHBIX NPH-
3HaKOB, KOTOPbIE XapaKTePH3YIOT BIOpPaHHBIH 1 MOCIIEIYIOLIEro aHai3a 0OBEKT UCCIIeJOBaHHS.
Hns co3nanus, aHanM3a U noBbilieHHs d¢dekTuBHOCTH (yHKUHoHupoBanus MOC u CAO co
CBOWCTBAMH aJanTallMH Ha ocHoOBe Oioka mapamerpuyeckux KM BBomsitcs B paccMoTpeHue ase KM:
KM cy6bekra 06yuenus 1 KM cpencrsa o6yuenus, npu 3tom kaxaas KM BritoyaeT Tpu Moprpera, TpH
Hay4HbIX aCIIEKTa aHaJIW3a BbIOPaHHOIrO 0OBEKTA UCCIEAOBAHUA U TPH 00IaCTH U1 HAYYHOTO OOOCHOBAHMS.
Tunopas nocne0BaTeILHOCTD (AITOPUTM) POBEACHHS HCCIeI0BaHU napameTpoB KM Britouaer:
e  MpeABapUTEbHBIN 3Tall — MOMCK, NOAOODP, NEPBHYHbIH aHANIH3, K1accUUKaLMs N CUCTEMATH-
3allMs pa3IM4HBIX HAy4YHO-000CHOBaHHBIX METOJOB MarHOCTHKHU 3aJaHHbIX napameTpoB KM;
e OArOTOBHUTEJIBHBIN 3Tal K McclenoBanuio napamerpoB KM — HacTpoiika npukaagHoro [AM;
® MarHOCTHKa 3HayeHui napamerpoB KM — aBTOMAaTU3HpOBaHHOE TECTUPOBAHHE MHIAUBH/YaJlb-
HbIX OCOOEHHOCTEH KOHTHHI'€HTa 00y4aeMbIX OCPEICTBOM HabOpa METO0B MCCIIEI0BAHUS;
® HaKOIUIEHHE U NEepBUYHAas MaTeMaTHdeckas oO0paboTKa aroCTEPHOPHBIX JaHHBIX — OCYLIECTB-
JISIETCS HAa OCHOBE CEPHMH IKCIIEPUMEHTOB, MPEANOJIAracT aHalIu3 COOTBETCTBUS HOPMAJIILHOMY
3aKOHY pacrpeeeHHss HOMUHAJIbHBIX 3HaYeHHUH B BbIOOPKaAX € anloCTEPHOPHBLIMHU J1aHHbIMH;
e BTOpUYHas MaTeMaTHyeckas o6paboTKa anoCTEPHUOPHBIX JaHHBIX — MPEACTABIAET COOOH Ma-
TeMaTH4eCKylo 00paboTKy MOCPeICTBOM HCIOJIB30BaHUA HaOOpa CTATUCTUYECKHX METO0B;
®  MHTEpNpeTalus — Hay4yHoe 00OCHOBAHHE BBIABIEHHBIX 3aKOHOMEPHOCTEMN U 3aBUCHMOCTEH, NX
rpaduyeckas HHTEpIIPEeTalys ¢ NPeICTaBIEHUEM BIBOJOB U CYLIECTBEHHBIX KOMMEHTApHEB.
AHanM3 U MHTEPNpPETALUH TMOJYYEeHHBIX 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH aKTyalM3upyeT
" IIPUMEHEHHE CPEeICTB BH3yald3allil B OCHOBE NMAaKETOB MAaTEMAaTHYECKOH CTATHCTHUKH, CHCTEM 3JIeK-
TPOHHBIX TabJIKL, MyJIbTUMEANA PE3EHTALIMH, KOTOPbIE MO3BOJIAIOT HATMIAMHO NMPEACTaB/IATh H 00CY-

KIAaTh Ha CEMMHapax Ka4Ye€CTBEHHBIC U3BMECHECHHUS HA OCHOBE KOJIMYE€CTBEHHBIX 3HAYEeHUH MPH3HAKOB.
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JAmarnocruka 3nagenni NapamMeTpoB KOrHUTHBHO#M Moje/ii cy0beKTa 00y4yeHus
Huarnoctuka napamerpos KM cyGnbekra 00y4eHHs OCYILECTB/SETCS HA OCHOBE METOAMKH HC-
Clenosanus napameTpoB KM cy6bekTa 06yueHus u npuknaaHoro M, 4To N03BOSET 00eCeUnTh:
1. TloaroToBUTENBHBIH 3TaN K HCCIIEAOBAHUIO pa3nnyHbIX napameTpoB KM cyObekTa 06yuenus:
® aHaIM3 M BepUDHKALKMA UMEIOLIENCs CTPYKTYphbl TeopeTHyeckoi KM cybbekra o0yyeHus;
*  (bopMHpOBaHHE aKTyalbHOTO MHOXECTBA napameTpos KM 14 nocienyrorero ucciae1oBaHus
MCXOAs U3 alIpHOPHO 3alaHHOM TeOpeTUYECKOH CTPYKTYpsl KM cy6bekTa o6yuenus;
® MOJCPHH3aUMs U PEKOMOHHALMA UMEIONIMXCA METONOB HCCIIEN0BAHMS CYILECTBYIOLINX Mapa-
MeTpoB KM cy6nekra 00yueHus pacnoNoXeHHBIX B OCHOBE 6a3bl TAHHBIX npukiaasoro JIM;
® TMOMCK 1 noabop HaGopa pa3THYHBIX METOJ0B MCCJIEN0BAHMS M3 OMPECeTICHHBIX NPUKJIaAHbIX
0071aCTell CBA3AHHBIX C OOBEKTOM HMCCJIENOBAHHA H MPOBIEMHOM CpeloH I1s IHarHOCTHKH
HOBBIX N1apaMETPOB B OCHOBE CO31aBaeMOM kcniepuMeHTanbHOM KM cyObekra 06yuenus;
® MOICpHH3AUMA CYIIECTBYIOLIMX M CO3JaHHE HOBBIX NPOLELYp Ul Peai3alud aBTOMATH3a-
LIHH npolecca IMarHOCTHKH BHOBb BKJIIOYEHHBIX MapamMeTpoB KM cyGbekTa 00yueHus;
®  COOp nepeyHs HAMMEHOBAHHIA IPYIIN M NAPaMETPOB MCIBITYEMbIX Ul pealH3aLliy (hopMHpoBaHus
0asbl JaHHBIX C YHETHBIMH 3aIMCAMH N0/130BATeNIEN H aNOCTEPHOPHBIMH JAHHBIMH TECTHPOBAHMUS;
® HarojHeHHe 0a3bl NaHHBIX C MapaMeTpaMHM METOIOB HCCIEIOBAHHS B OCHOBE MPHUKIATHOTO
M umeromMMHUCs 3HaYEHUAMH TAPAMETPOB MCTIONB3YEMBIX METOLOB MCCIIEI0BAHMS;
® HanoiHeHHe (a3l JaHHBIX C TApaMETPaMH YYETHBIX 3allMceil MOob30BaTeNel B OCHOBE MPHKJIA/I-
Horo J/IM 3Ha4eHUsMH NapaMeTPOB HOBBIX U CyLIECTBYIOIIMX YUETHBIX 3aIHcel MoJIb30BaTeIeiH.
2. ABTOMaTH3MpOBaHHOE TECTHPOBAaHHE HHAWBHIYANBbHBIX OCOOEHHOCTEH KOHTHHICHTA 06Y4aeMbIX:
®  BbLIA4a Pa3bACHEHMH H JIMYHBIX KAPTOYEK /U PErHCTPALMM AllOCTEPHOPHBIX JaHHBIX TECTUPOBAHHS;
® [MPOBEIEHHE LHKIa aBTOMAaTH3WPOBAaHHON AMAarHOCTHKH napameTpoB KM cyObekra o6yueHus
Ha OCHOBE 3a/JaHHbIX METO/I0B UCCIIEOBaHHS MTOCPEICTBOM UCIIOb30BAHUS NIPHKJIAAHOrO [IM;
® PpErucTpauys anoCTEPHOPHBIX JAHHBIX HCCIENOBaHHS B (OpMeE TeCTa Ha JIMYHbIE KapTOYKH
HMCIIBITYeMBIX U B 623y JaHHBIX KOMILIEKCA [IPOrPaMM C aroCTEPHOPHBIMH JaHHBIMH TECTHPOBAHMSL;
3. CucremarTH3alus anoCTEPHOPHBIX JAHHBIX TECTUPOBAHHS HA OCHOBE CEPHH KCIIEPHMEHTOB:
®  KJacCH(HUKalKs U COPTHPOBKA allOCTEPUOPHBIX JAHHBIX TECTHPOBAHHUS B 6a3e JAHHbIX;
*  (opmupoBaHHe BRIGOPOK M KOMILIEKCOB ISl EANH3ALMH NEPBUYHON M BTOPUYHOH 00paboTKH
aroCTEPUOPHBIX JAHHBIX CEPUH SKCIIEPUMEHTOB MOCPEICTBOM TAKETOB CTATUCTHUECKOTO aHAIN3a;
4. O6paboTKa anoCTepHOPHBIX JAHHBIX HCCIIEI0BAHUS MONYYEHHBIX B XO/I€ CEPHH KCIIEPHMEHTOB:
® CHCTeMaTH3alMs alloCTEPHOPHBIX JaHHBIX HcclenoBaHMs napamerpoB KM cyGbekTa 00ydeHus;

° APXHWBHPOBaHHE BPEMEHHO HEHUCIIOIb3YEMBIX METOAOB UCCJIEAOBAHUS U aroCTEPHOPHBIX JAHHBIX.
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JlnarnocTuia 3Ha4eHHH NapaMeTPOB KOrHHTHBHOM MOJe/IH cpeacTBa 00y4eHus
HuarnocTrka 3Hauenuit napamerpoB KM cpencTBa o6y4yeHus OCYLIECTBISETCS HA OCHOBE METO/H-
KH uccnenosanns napameTpoB KM cpenctsa o6yueHns, KOTOpas BXOAMT B OCHOBY arlapaTa CO3JaHHOI
TKM ¥ TeXHMYECKOTO OMKMCAaHNs CPeaCTBa 06y YeHHs 115 06eCIeYeHHs CHCTeMHOTo aHam3a MOC:
1. TloAroToBMTENLHBIH ITAIl K HCCIEHOBAHHIO PA3THYHBIX napameTpoB KM cpenctsa o0yueHus:
® aHamM3 HMeloLLelics chOPMUPOBaHHOH TeopeTHIecKo cTpyKTypbl KM cpenctsa obyuenus;
*  (hOpMHpPOBAHHE aKTyaJlbHOTO MHOXeECTBa mapaMeTpoB KM cpeactBa o0ydeHUs: AJis rocrie-
AYIOLIETO UCIIOIB30BAHHA HENOCPEACTBEHHO Ha OCHOBE U3 TEOPETHUYECKOH CTPYKTYpbl KM;
¢ aHaNIM3 UMEIOILETOCSd TEXHHYECKOro ONMCaHHsa UIA BepudHkauud Habopa napametpo KM
cpeacTsa 00yyYeHHs C LIeNb0 MOCIEAYIOMEro 00eceyeH s MpoLecca NPOBEAEHHS IKCIEPHMEH-
TaJIbHBIX UCCIIEIOBAHUI M HACTPOHKM NTapaMeTPOB CPeACTB 00y4eHus (agantusHoro DY) [3, 9];
® IIOMCK, 0A6Op M CHCTeMaTH3alLHMs Habopa pa3IMYHbIX TEXHHYECKHMX OMHCAHUH M PYKOBOIACTB
K cpeacTBaM 00y4eHus Ui obecreyeHus NOTEHUHAIbHON BO3MOXHOCTH J100aBIIEHHS HOBbIX
TlapaMeTpOB B OCHOBY CO3]1aBa€MOM 3KCIIEPMMEHTAIBHOH cTpYKTypbl KM cpenctBa 00yueHus;
® MOJIEpPHM3ALUA CYMIECTBYIOLIMX U CO3JaHHE HOBBIX MPOLEAYp Ul peau3auuy aBTOMaTH3a-
UMM TUarHOCTHKM BHOBb BKJIFOUEHHBIX aKTyaJIbHbIX napameTpoB KM cpenctea oOyueHus;
® (opmupopanue 6a3bl JaHHBIX B OCHOBE NMPHUKIaAHOro JIM O 3HayeHUSMHU MMapaMeTpoB yyeT-
HBIX 3aMUCEH M0JIb30BaTEIeH U NONy4YeHHOM 3KcrepuMenTanbHoi KM cpencrsa Qﬁyqeﬂuﬂ.
2. MeToauueckoe CONPOBOXAEHHE IIOJHOTO LMK/IA ABTOMATH3MPOBAHHOTO TECTUPOBAHUS MHIMBHY-
aJIbHBIX OCOOEHHOCTEH KOHTHHIeHTa 00y4aeMbIX IOCPEACTBOM HCIIOJIb30BaHUs MPHKIAAHOro JIM:
¢ BblJaya pa3IM4YHbIX KOMMEHTApHEB, Pa3biACHEHHH U PEKOMEHJALMH MO BONPOCaM CO3JaHHA,
BHEJIPEHHUS M [TPAKTUYECKOr0 HCII0Nb30BaHMs Pa3HbIX CPeACTB 00y4yeHHUs (aganTuBHoro JY);
® KOHTpPOJIb U UHCTPYKTaX AN OOecled4eHUs PEerucTpaliH anoCTepPUOPHBIX JaHHBIX HCCiIen0-
BaHMs Ha JIMYHBIE KAPTOYKH UCIILITYEMBIX U B 06a3y JaHHBIX KOMIUIEKCA MPOrpaMM.
3. CucTemMaTH3aLMs allOCTEPHOPHBIX AAHHBIX MO0 HaKTy NMPOBEJEHHUS CEPHH IKCIIEPUMEHTOB:
®  COMOCTABJIEHHE Pa3IMYHBIX NTapaMeTpoB oTobpaxeHus uHbopmanuu DY ¢ MOJICO;
e  (opmupoBaHHe BHIGOPOK U KOMILIEKCOB C allOCTEPHOPHBIMH JaHHBIMH I PETH3aLlii NepBUY-
HOM ¥ BTOPMYHOMN MaTeMaTH4eCKOH 00pabOTKH anoCTEpUOPHBIX JaHHBIX CEPHH IKCTIEPUMEHTOB.
®  PEKOMEHJALMHU K YCOBEPILIEHCTBOBAHHIO apXUTEKTYpbl kKoMoHeHToB CAO Ha ocHoBe Onoka KM;
4. O6paboTka anoCTepHOPHBIX AaHHBIX TECTHPOBAHMA MOTYYEHHBIX B X0/I€ CEPUH IKCIIEPHMEHTOB!
\ ®  COXpaHEHHE arlOCTEPHOPHBIX JAHHBIX HCCIIEI0BAHHS TEXHHYECKHX NapaMeTpoB Cpe/IcTBa 00ydenus (DY );
®  pe3epBHOE KOMMpOBaHHE 3HaueHUH napameTpoB KoMnoHeHToB MOC 1 CAO, KoTOpble OTpakaroT

NOTEHUHAIbHbIE TEXHHYECKHE BO3MOXXHOCTH 0TOOpaXkeHHs:  06paboTky nHpopmauuu [6, 8, 9].
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BbiBoAbI B pe3y/ibTaTe PaKTHYECKOI0 HCNOIb30BAHMS
0,10Kka napaMeTPpH4YeCKHX KOTHUTHBHBIX MoJeJIei

1. KM cy6nekra 06yyeHns HEMOCPEACTBEHHO MO3BOISAET 0XapaKTEepPH30BaTb OCOOEHHOCTH EPBHY-
HOI'0 CEHCOPHOTrO BOCHPUATHS (NCHXO(U3HOIOrHA), 00paGOTKH (KOTHHUTHBHAA MCHXOJOTHS) U [IOHH-
MaHus (KOTHHTHBHAS M NPUKIAIHAA JHHIBHCTHKA) COAEPXKAHHMS MOC/IEAOBATENLHOCTH HHMOPMALIH-
OHHBIX (PParMEHTOB Ha ONPE/IEICHHOM S3bIKE, KOTOPBIE OTPAXKAIOT CONEPKAHHE NPEAMETA U3y EHHUS.
2. KM cpenctBa 06yueHHst OTpakaeT MOTEHLHAIbHbIE TEXHUYECKHE napaMeTpbl oToOpa)keHus
MOC/IE10BATEIBHOCTH HHOOPMALHOHHBIX PPAarMEHTOB Pa3HOro BUAA Pa3HBIM CIIOCOGOM.
3. bok napamerpuyeckux KM 1103BonisieT NPOBECTH CHCTEMHBIH aHAIM3 YPHEKTHBHOCTH (BYHKLHOHH-
posanus HOC u CAO ¢ yyerom napamerpos KM cyGbekta o6yuenus u KM cpeactsa o6yueHus.
4. Tlpe/u1oxKeHb HHHOBALIMOHHbIE CTIOCOGHI IPECTABNEHHS CTPYKTYpPhI TapaMeTpHueckoil KM.
5. OnTHManbHOE CoueTaHHE 3HAYECHHH NapamMeTpoB OTOGPAXEHHs NOC/IEA0BATEIbHOCTH HHAOPMALIH-
OHHBIX (parMeHTOB paccuuThiBaercs ¢ yyeroM MOJICO xpansmuxcs B KM cyGbekta 06yuenus
1 napameTpoB KM cpenctea o6y4eHHs OTpaxaroluuX MOTEHUHATbHBIX TEXHHYECKHX BO3MOXKHOCTEH
ajanTHBHOrO DY (mpeaiaraeTcs MpoLECcOpa aJanTHBHON Penpe3eHTald HHQOPMALIMH, KOTOPbIH Bbi-
TOJIHEH MO 6JI0YHO-MOTYIBHOMY IIPHHLIMITY C YYETOM OCOOEHHOCTEH NapauiebHOi apXMTeKTyphl [3, 6]).
6. IIpakTHueCKOe MCMONB30BAHKME MOMYYEHHBIX HAYYHBIX PE3YJIbTAaTOB OCYIIECTBIANOCH ¢ 2004 r.
B y4eOHOM mpouecce MexayHapoaHOro 6aHKOBCKOTo MHCTHTYTa M ¢ 2003 r. B yue6HOM npouecce
Cankr-ITeTepOyprckoro rocyiapcTBEHHOTrO 3JIEKTPOTEXHHYECKOro yHuBepcuteTa "JIDTU", a B xoze
NIPOBEICHHS] CEPUU IKCIIEPUMEHTAIBHBIX HCCIEOBaHUH OBIIM MOJYyYEHBI /Ba aKTa O MPaKTHYECKOM
UCIOJB30BAHUM U YETHIPE aBTOPCKHX CBHAETEIbCTBA Ha MOJY4YEHHbIE HayUHble Pe3y/JIbTaThl.
7. TexHONOTUYECKUH MpoLECC yNpaBisieMoro GOPMUPOBAHUS 3HAHWH KOHTUHIEHTa 00y4aeMBbIX Bbl-
CTYMaeT CJIOXKHBIM Ui NIPOBENAEHUS CUCTEMHOTO aHa/lu3a Ha OCHOBE TEXHOJIOTMM KOTHHTHBHOIO MO-
AeMpOBaHus [6], BKIIOYAET COBOKYMHOCTb 3aJeloB U (a3 oOpaboTku uHbOpPMaUMH, CYLIECTBEHHO
3aBUCHUT OT Pa3HBIX N1apaMeTPOB 00YCIOBIEHHBIX CYOBEKTOM M TEXHHYECKHUM CPEJICTBOM O0YYEHHS.
8. Ouenka 3¢ dexTuBroctd CAO co cBOMCTBaMHU aanTalMu Ha OCHOBE Gi10Ka napaMeTpuuyeckux KM
TIPOM3BOAMJIACh MOCPEACTBOM HCIOJAB30BaHUS OOLIEIPUHATHIX MOKa3zaresei 3G PpeKTHBHOCTH (pe3yib-

TaTHBHOCTPl) nponecca aBTOMAaTU3UPOBAHHOIO (bOpMHpOBaHI/IH 3HAaHUM KOHTHUHIE€HTA O6y’~la€MleI

Y, ¥,-Y
K= {kl;k,;k,}: Y,-Y; 2% “1100% ¢, roe kosdpoduuments k,, k,, k, cootBeTcTBEHHO 06O-
1 1
3HAYalT abCOMIOTHBIH, CPaBHUTEbHBIH U OTHOCHTENIBHBIN N10KA3aTeNln pe3yIbTaTUBHOCTH GOpMHpO-

BaHHs 3HAHWA KOHTUHreHTa obyuyaembixX [2, 4, 6, 8, 10], a pe3yabTaThl CTAaTUCTHUECKOH 00pabOTKM

anoCTEpPUOPHBIX JAHHBIX CEPUU DKCIIEPUMEHTOB 00paboTaHbl, 0600611eHb! U CBEEHBI B Ta0I. 1.
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Tabnuua 1

Pe3ym;raru NEPBHYHOrO CTATHCTHYECKOI0 aHAJIN32 Pe3yJIbTATHBHOCTH oﬁyqemm

Homep rpynmnel 06yuyaembix

[Moka3zarens
1 2 3 4 5 6 7 8
ITokasaTenu pe3ynbTaTHBHOCTH 0GyueHus 3a 2004 r.

O6beM BbIOOpKH 20 21 25 18 18 15 0 0
Cpennuii 6ann 4,05 4,286 4,24 4,611 4,056 4,4 - -
CKO cp. 6anna 0,686 0,845 0,779 0,502 0,802 0,507 - -

[Moka3zarenu pe3yabTaTUBHOCTH 00ydeHHs 3a 2005 r.

O6beM BEIGOPKH 24 22 24 25 24 22 23 21
CpenHuit 6ann 4,333 4,046 4,375 4,16 4,042 4,091 4,696 4
CKO cp. 6anna 0,817 0,785 0,824 0,8 0,859 0,811 0,559 0,894

IToka3zarenu pe3ynbTaTUBHOCTH 00ydenus 3a 2006 r. (c ucn. TKM B 3* rpynnax)

O0beM BeIOOPKH 24 25 22 22 22
Cpennuii 6ann 3,708 3,92 3,773 4,455 3,818
CKO cp. 6anna - 0,656 ; 0,751 0,572 0,612 0,858 0,853

HTorn nepBU4HOro CTaTUCTHYECKOTO aHAIHM3a
[Tokasarenu, oTpaxaromue uameHeHne 3phekTHBHOCTH 00yyenus 3a 2004-2005 r.
k, 0,283 | -0,240 | 0,135 | -0,451 | -0,014 | -0,309 - -
k, 1,07 0,944 1,032 0,902 0,997 0,93 - .
ks, % 6,996 | -5,606 | 3,184 | -9,781 | -0,345 | -7,023 - -
Mzmenenne CKO | 0,131 -0,06 0,045 0,298 0,057 0,304
IMokazarenu, otpaxarouiue u3MeHenue s¢pdexTuBHOCTH 00yyeHHs 3a 2005-2006 .
k, -0,452 | -0,122 | -0,318 | -0,241 | -0,182
k, ,001 | 0,891 0,97 0,922 0,949 0,955
ky, % 0,091 |-10,865 | -3,018 | 7,773 | -5132 | -455
Nzmenenne CKO -0,11 -0,12"9' ;0,049 -0,049 -0,287 | -0,199 0,299 -0,041

9. B pe3ynbTare perpecCHOHHOIO aHAIM3a arlOCTEPHOPHBIX JaHHBIX MOMyYEHHBIE 3HaueHHUs KOdphuuH-

eHTa MHOXecTBeHHO#M koppemsiunu (KMK=0,558) u koadduiMeHTa MHOXKECTBEHHOH AeTepMHUHALNH

(KM/1=0,312) cBuaeTensCcTBYIOT, 4To 31,2% AucriepcHH 3aBHCHMOI nepeMeHHoH Y (ouenka YO30)

OIpesieNsAeTcs BapUalued 3HaueHnH K03 PUUMEHTOB (IpeaUKTOpoB) K, HaXOMALIMXCS B MOJYYCHHOH

A
NUHelHo# perpeccronHoi Monemu Y (K ) . 3nauenus ucxomHbix ([ ) U CTaHIAPTH30BaHHBIX KOIpULMEH-

ToB ( 3 ) nuHeiiHOM perpeccuonroi Monemi Y (K ,) mpencrasieHsl B Tabn. 2-3. KoHcTanTa pasHa 4,653.
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[pencraBneHbl NpeAUKTOPHI (HE3aBHCHMBbIE IIEPEMEHHBIE) B JIMHEHHONW MOIEIH MHOXECTBEH-
HO#H perpeccuu, Npu 3TOM pe3y/IbTaTHBHOCTL 00yuenus Y (oueHka YO30) kak 3aBucHMas nepeMeH-
Has WM aKTOp, KOTOPbIH onpeaenser 3PpPeKTUBHOCTE Mpolecca GOPMHPOBAHHS 3HAHUI 00y YAEMBIX.
Ipemkrope! (hakTops!) ONpeAe/AOT CTENEHb BIMAHHS Ha PE3y/IbTATUBHOCTH (JOPMHUPOBAHMS 3HAHHIA.
Torna nuueliHOe ypaBHEHHE MHOXKECTBEHHON PErPECCHH MPHHUMAET CJIEAYIOLIHIH BH:
Y =4,653-0,006VOZR — 0,002K47 -0,156K; +0,121K, + 0,064K,, — 0,029K ; + 0,006K, —
-0,074K, +0,025K;, — 0,009K,, — 0,026K,, + 0,001K,, + 0,035K,, + 0,013K ,, + 0,009K,, —
-0,008K,; -0,111X,, — 0,008K s 70,032K,, +0,022K

IIpeaukrope! 0603HaueHs! crnenyromum obpazom: VOZR — Bo3pact, K; — axpomasus, K — npotaHo-
nusi, Ky — neitepanonus, K, — BepOaibHblil uHTENNEKT, K5 — nenykuus, K;s — komOGuHaTopuka, K;; —
paccyxnenue, Kjg — aHaTMTHYHOCTD, K9 — MHAYKUMS, K;) — MHEMOHHMKA M NaMsAThb, K, — MJI0CKOCTHOE
BooOpaxenue, K, — 06beMHOe MbluuieHHe, K; — BepbaibHas acCOLMATMBHOCTh, K, — BepOanbHas
OPHMIMHAIIBHOCTB, K5 — BepbasibHast YHUKaIbHOCTh, K>, — 00pa3Has acCOLMAaTUBHOCTD, K>s — 00pa3Has
OPHMIMHAIIBHOCTE, K9 — 00pa3Has yHUKaNbHOCTh, K5 — ypOBEHb BJIaeHHUS A3bIKOM U3J0KEHHS.
10. TKM no3Bonser peanu3oBaTh JOMNOJIHHUTEbHBIA KOHTYp a[anTaldy Ha OCHOBE OJI0Ka rapameTpuye-
ckux KM, a Taxke MpoBecTH KOMILIEKCHBIH cucTeMHblH aHanu3 MOC HanpasiieHHBIH Ha NOBbIILIEHHE
3¢ dextBHOCTH dyHKIMOHHpOBaHus cucTembl AJIO M pe3y/bTaTUBHOCTH mnpoiecca (popMUPOBaHHMS
3HAHWH KOHTHHI'€HTa 00y4aeMbIX C MUHUMAJIbHBIMH TPAaH3aKUHOHHBIMH M BPEMEHHBIMU H3IEP)KKaMH.
11. B xone mpoBeneHHss DUCKPUMHHAHTHOTO aHA/IM3a BBIAEJIEHO HECKOJBKO Ipynm o00ydaeMbIxX
B 3aBUCHUMOCTH OT OUEHKH YO30: «5» — OTIINYHUKH; «4» — XOPOLUHCTBI; «3» — TPOSUHHUKH.

Puc. 13 orpaxcaeT reoMeTpHYECKYIO HHTEPIPETALIMIO MTOJIOKEHHS LIEHTPOUIOB KJ1aCCOB COOTBETCT-

BYIOLIHUX BbIJCJIE€HHBIM IpyIiam 06yqaebex B MPOCTPAHCTBE KOOPAHHAT ABYX KAHOHHUYCCKHX Q)yHKuMﬁ.

Kanonuueckne AUCKPHMHHAHTHbLIC d)ymcunn

Y -¥YO030
P 3 — «TDOEYHHKH»
41 4 — «XODOMIHCTBI»
@ 5 - «OTIMYHHKH»
UEeHTPOM]
KJIacCoB
~ 24
=
=
-
=
> @
S 01
@
224
T T T T
-2 0 2 4

®yukuus 1

Puc. 13. LleHTponas! K1accoB 00yyaeMbIX B IPOCTPAHCTBE KAHOHHYECKUX (DYHKLHH
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THE PARAMETRICAL COGNITIVE MODULE BLOCK FOR ANALYSIS OF
INFORMATION EXCHANGE EFFICIENCY IN ADAPTIVE AUTOMATED
EDUCATIONAL ENVIRONMENT

A.N. Vetrov
Saint-Petersburg, Russia
The parametrical cognitive model block includes cognitive models of the subject of training and
training means, that acts as a parametrical repertuar, echeloned on the set of portraits and
stratificated to some sets located on two levels of hierarchy

Keywords: automated training system, cognitive model, the cognitive modeling technology
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i =] ABTOHOMHASA HEKOMMEPYECKAS! OPfAHU3AUMSA BBLICLLENO NPO®ECCUOHANBHOIO OBPASOBAHUSA

/ MEXXAYHAPOAHbIA BAHKOBCKUN UHCTUTYT

INTERNATIONAL BANKING INSTITUTE

Peuensus
Ha Hay4HYIO CTaThlO «bJIOK napaMeTpu4ecKuX KOTHUTHBHBIX MOJEJIEH A8 anajinsa
3¢ dexTuBHOCTH 0OMeHa HHpOpPMAaLHeii B a1anTHBHO# Cpejie aBTOMaTH3HPOBAHHOIO 00YYEeHH S »
acCHCTeHTa Kagepbl ABTOMATHKH H TIPOIIECCOB ynpaBieHus Cankt-IletepOyprekoro
FOCY1apCTBEHHOIO 21EKTPOTEXHHYECKOro yHUuBepcuteta "JIDTH"
BetpoBa Anartonus Hukonaeruua

VIHCTHTYLHOHAIBHBIE OpraHbl Ha roCyIapCTBEHHOM YPOBHE pErIaMENTHPYIOT MOJIHTHKY
Pa3BHUTHS HHPOPMAUHMOHHBIX Cpell 00pa30BaTeNbHBIX YUPEKICHUH U BLAEASIOT HEOOXOIMMOCTD
CO3/1aHHA, BHCIPCHHS W MCIMOJIb30BaHHS UH(OPMALIHOHHBIX PECypcoOB, MPOAYKTOB M YCIYT Ha
OCHOBC aJlallTHBHBIX MOJEJIEH M WHHIMBHAYaJIbHO-OPHEHTHPOBAHHBIX TEXHOJIOIHH € LEJIblO
CO3JaHHs YCIOBHH JUIA pealn3audn CcpeicTB oOydeHHs HOBONO MOKOJEHHS MOCPEICTBOM
COBPEMCHHBIX JIOCTH)XEHHH B 00JIaCTH KOFHHTHBHOH MH(OPMATHKH, a TaKkKe aKLEHTHPYIOT
BHMMaHHE Ha MCCIENO0BAHHH HHPOPMALHOHHOrO B3aUMOJIEHCTBHA B aBTOMATH3UPOBAHHbBIX
HH(POpPMaLHOHHO-00pa3oBaTebHBIX Cpeaax Ha Hay4HOH OCHOBE (PU3HOJIOTHH CEHCOPHLIX CHCTEM
(NIEpBUYHOE CEHCOPHOE BOCIIPHATHE CHIHATIOB), KOFHUTUBHOM MCHXOJIOMHH (obpadoTka HHpopMaLHH
TICHXOIMHAMHYCCKHM KOHCTPYKTOM T'OJIOBHOTO MO3ra). IPHK/IaIHON JIMHIBUCTHKH (MOHHMAaliHe
colepkaHus HHPOPMALHOHHBIX (PPArMEHTOB HA HALIHOHATILHOM HITH HHOCTPAHHOM $I3bIKE).

B HayuHo# cTaThe aBTOpOM npeanaraetcs popmantbHOE ONMCAHHE CTPYKTYPbI CHCTEMbl
aBTOMATH3HPOBAHHOrO 00YYEHHS CO CBOMCTBAMM a[aNTaldH Ha OCHOBE KOTHHTHBHBIX MOJEIei
MOCPEICTBOM HCII0/1b30BaHHS alnapara K/1acCH4ECKOH TeOPUH YIIpaBJieHHs: BXOAHOM JlaTuuk (D,)
H3MEPSAET NpPeHEOPEeXHUMO Maiiblii ypoBEHb BO3AEHCTBHIA HHGOPMALIMOHHO-00pa3oBaTeILHOI
CPCllbl 110 OTHOLIEHHIO K 00pa3soBaTeNbHbIM; MOMHHOMHAIbHas Moxens (F') xapaktepusyer
00yyaeMoro; BBIXOJHOH JaT4HK (Dy) no3BojileT M3MEPHTL OLEHKY COCTOSHMS 00y4aeMoro
(YPOBEHb OCTATOYHBIX 3HAHMI); 6a3a JAHHBIX COACPKHT NPEJABAPHUTEIBHO CTPYKTYPHPOBAHH YO
uddopmaumio (1) Ha ocHoBe Mopnenu TpebyembIX 3HaHHit (1*); anroput™m 00yuenus (o)
I'CHEPHPYET a/pec B Oase JaHHLIX U MapameTpbl OTOOpakeHUs HHPOPMAIHOHHOIO ¢parmenra
U=<Iu, Ropru>, Ropru=g(R*, R**); V=<ly, Roprv>, Rorrv=p(0. R**) wm Ropry *"'=(R*, R**)];

OPMHpOBATEIIL HHPOPMALHOHHOTO (parmenTa (V1) reHepupyeT MHIMBHIYATBHO-OPHEH THPOBAHHOE
obpasosarenbnoe  Bosgedicreue (U*) Ha ocHOBe napamMeTpoB otobpaxkeHus (Ropry)

CTPYKTYPHPOBAHHBIX IAHHBIX OCHOBHOIO M J0oNOJHUTeNbHOrO Osoka (I=<lpy;liu, Ty, ... Inu>):
dbopmupoBareb BONpocos (‘2) renepupyer nocienoBarebHOCTL BOMPOC-OTBETHMIX CTPYKTYp
Hia OCHOBE CTPYKTYPHPOBAHHBIX JaHHBIX KOHTpoJbHOro 6noka (I=<Ilyy:liv, Ly, ..., Inv>);

©J10K NapaMeTPHYECKUX KOTHUTHBHBIX MOJEIeH XapaKTepH3yeT HHIHBHIYaTbHbIE OCOOCHHOCTH
00yuaemoro (R*) H noTeHUMaIbHBIE TEXHUYECKHE BO3MOKHOCTH cpeactsa o0ydyeHust (R**).
CornacHo onpeneneHnio aBTOpa napameTpuyeckas KOTHHTHBHAS MOJE/b BBLICTYMaeT
PEKOHCTPYHPYEMBIM B LIMPUHY U IlyOHHY pelepTyapoM rapaMeTpoB, KOTOPbIil J1LEJIOHHpPOBaH
Ha psill [IOPTPETOB C HAyYHbIM OOOCHOBAHHEM H CTPATU(PHUHUPOBAH HAa HECKOJILKO MHOXECTB Ha
ABYX YPOBHSAX BBIICJICHHOH HEPapXHM: NEPBbIA — MHOXKECTBO BHMJIOB CBOHCTB H MHOXKECTBO
CBOHCTB; BTOPOH — MHOXKECTBO BEKTOPOB 11apPaMETPOB H MHOMKECTBO 2/IeMEHTAPHBIX [IapaMeTpoB.
[peuioxenbl KilaccHUEeCKHe H HHHOBALIMOHHBIE CIIOCOObI NIPC/ICTABICHHUS CTPYKTYpPbI KOrHUTHBHOM
MOIC/IM. HCYHCIICHHC C MCIOJIb30BAHHEM KOPTEXeH Ha [JOMEHAX — aHAIMTHYECKH-YHCIICHHOE
MPC/ICTABJICHHE, OPHEHTHPOBAHHBI rpad COYETAIOWMI TEOPHIO MHOXECTB — IpadHUecKOe
[IpEACTABICHHE; MHOTOYPOBHEBAsI CTPYKTypHas cXeMa — rpaHuecKoe NpeacTaBicHue 03 CBSI3Ci.
(Pe)xOHCTPYHpOBaHHE CTPYKTYpbI KOTHUTHBHO#M MOJIE/IN OCYLLECTBISETCS MOCPECTBOM AIFOPHTMA
(hOpMUPOBaHUS CTPYKTYpPbI KOTHUTHBHO# MOJEH B OCHOBE NPEUI0KEHHOH aBTOPOM TEXHOJIOI'HH
KOPHHTHBHOI'O MOJC/IMPOBAHHS /11 CHCTEMHOIO aHa/1M3a HHYOPMAIMOHHO-00Pa30BaTEILHBIX CPEL.
Koruutnsnas monennb cyGbekra 06yueHus xapakTepusyer HHAMBHAYa/lbHblE OCOOEHHOCTH
CCHCOPHOTO BOCHPHATHS ((PH3HOJIOTHS CEHCOPHBIX CHCTEM), 00PAGOTKH (KOTHHTHBHAS NICHXOMOTHS)
W [IOHUMaHHS (MPUKIIALHAS JIMHTBUCTHKA) COlepKanus Habopa HHPOPMALIHOHHBIX dbparMeHTOB.
Kornutiehas Moziess cpesicrsa 00yueH s OTPaKaeT HOTeHUHATbHbIE TEXHHYECKHE BO3MOKHOCTH
CpeAcTBA  O0yueHHs NpPH  BM3YaJbHOW M 3BYKOBOH pPENpEe3eHTALMH [0CIIEN0BATENLHOCTH
HH(pOPMALMOHHBIX (PPArMEHTOB 3a1aHHOTO B aJd CTHJISA H3 OFPEICHOHHOM S3bIKE U3JIOKCHHS.
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PELITEH3 U
Ha ctatbio BetpoBa A. H.
«bJ10K NapaMeTpHYeCKHX KOTHHTHBHbIX MO/eJ/leH /sl aHAJIH3a
3¢pdexTHBHOCTH 06MeHa nHpopManHeii B a1aNTHBHOMH cpeje
aBTOMAaTH3HPOBAHHOIO 00y4eHHA»

[IpencraBneHHas craths BeTpoBa A. H. nocssiuena npobiaemaTuke aHaiusa
MHGOPMAaLIMOHHO-00pa30BaTeNbHOM Ccpefibl, BONPOCaM MOCTPOEHHUsS KOMHUTHBHbIX
MOJI€JIEH Y BONIPOCAM MOBBILLIEHUS IQPEKTHBHOCTH CUCTEM aBTOMATHU3WPOBAHHOIO
oOy4yeHus. ABTOpPOM npennaraercs oOuias CTpyKTypHass CXeMa CHCTEMbI
0o0yuYeHHsl, pacCMaTpUBAIOTCS BO3MOXHOCTM NAapaMeTPHYECKOW ajanTtalud Ha
OCHOBE KOTHMTHBHBIX MOJEJIeld, ONMUCHIBAIOTCS OCOOEHHOCTH TOCTPOEHUS H
KOHKpPETHbIE BapHaHTbl CTPYKTypbl 0j0Ka MapaMeTpH4e€CKHX KOTHHUTHBHBIX
MoJeien.

B pa6Gore paercs noapoGHOe onucaHWe CNOCOOOB  MpeACTaBleHHs
KOTHUTHUBHBIX MoOJENeH, npepiaraercs ajJroputM (GOpPMHPOBAHHS CTPYKTYpbl
napaMeTpU4YECKHX MOJEJIEH, NPOBOAUTCS aHAIM3 MoJelel cyObekTa oOyyeHHs H
Mmoneneid cpeacrtBa oOyueHus. OraenbHbli  paszaen  pabOThl  MOCBSALUCH
PacCMOTPEHHIO OCOOEHHOCTEN AMArHOCTUKM [1apaMeTPOB KOTHUTHBHbBIX MOJeJIeH.

Peuensupyemas pabora BerpoBa A. H., B Liej1ioM, NOCBSLIEHA aKTyallbHOMY
M JIOCTATOYHO MHTEHCHBHO PAa3BHBAIOILEMYCS HANPABIEHHUIO HCCNeN0BaHHA. JTO
HanpaBJICHHE ABIAETCA MEXAMCUMIUIMHApHBIM. OHO CBA3aHO C HCCJICNOBAHHEM
MO3HABATE IbHBIX TIPOLECCOB, BOMPOCAMM BOCIPUATHS, NPEACTaBJeHHs 3HAHHUHA H
MOCTPOEHHUS 00yYaroIIMUX CUCTEM.

CtaTbs MOXET ObITh pEKOMEH10BaHa /11 J€NOHHPOBAHHUS.

3aBenyrolui Kadeapoi KOMMNBLIOTEPHOH MaTeMaTHKH
¥ IpOrpaMMHUpOBaHUs

XH. HayK, Ipodeccop %,c‘_‘\ B. U. Xumenko
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