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KiroueBble cjioBa: BEeKTOp MapaMeTpOB OIEHKH KadyecTBa YCBOEHHS 3HAHMH, JIEKApTOBOE IPOU3BEICHUE BEKTOPOB,
HEHpPOHHBIA CJION CpaBHEHMs, HEHMPOHHBIH CIOI pacrmo3HaBaHMSA, MHTEUIEKTyanbHas oOydarolias CHCTeMa, MOAYJIb

ajanTtanuun.
BBEJIEHUE

AKTyaJ'IBHLIM C TOYKHN 3pCHUA JIMIHOCTHO
OPUCHTHUPOBAHHOT'O 06y‘leHI/ISI SABIIACTCA IIOHATHEC
WHJIMBUIYaJIbHON TpPAaeKTOPHH OOYHYECHUs] M M3y4CHHUS.
®opmMupoBaHUE WHIUBUAYATbHON TPacKTOPHUH
H3YyYUCHHUA ABJIACTCA 3a;laqel71 CO MHO>XKECTBOM
HCONPECICHHBIX NMapaMETPOB, MOITOMY MpEaIaracTcs
JUII €¢  PpCHICHHSA  NPUMCEHATH  MCKYCCTBCHHYIO

HEHpOHHYI0 ceThb. llpeasaraerca cxema opraHu3aluu
npouecca o0y4eHHs, ¢ MPUMEHEHHEM HCKYCCTBEHHBIX
HEWPOHHBIX CETEeH, MOCTPOEHHBIX HAa OCHOBE TEOPUHU
aganTuBHOTO pe3oHanca (cetu ART), omuceiBaercs
npouecc  (YHKIMOHHUPOBAaHHS  CUCTEMBL.  Snpom
npeylaraeMon UH(OPMALMOHHOH oOyuaroreit
CHCTEMBl, BIMAIOIUM Ha IOCTPOCHUE TPAEKTOPUU
oOyueHus1,  SBIAETCS WHIWBHAYyallbHAs TPACKTOPHUS
W3YYCHUS CTYIECHTOM HEKOTOPOH NpeaMeTHOH obmactn
3HaHUHl, KOTOPYyK0 MOXHO TIPEICTaBUTh B BHUJE
JIEKapTOBOTO TIPOW3BENEHHS BEKTOpOB. BBeneHuwe B
CTPYKTYpy HWH(POPMAIMOHHONH 0O0yJaromel CHCTEMBI
MOAEIH WHIVBHIYaJbHON TPAaeKTOPUH  HM3YyYEHHS
CTYIEHTOM HEKOTOPOH NpeAMEeTHOH OoO0NacTh 3HaHWM,
KOTOpasi BKJIFOYAET JIMYHOCTHBIE U MPO(eccCHOHATbHbIE
KayecTBa CTYJIEHTa, a TaKXe HEHPOHHBIX CeTel,
KOTOpBIE KIACCUPUIMPYIOT 00y4aeMbIX M ONPEICISIOT
OYepeqHO HJTalm TPaeKTOpUM OOY4YeHHMs, MO3BOJSIOT
WHIIMBHUYaIN3UpOBaTh U quddepeHnnpoBaTs mnporecce
00yYCHUSI.
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HNHaTennextyanusanusi HHANBUAYAJbHOM
TPAeKTOPUM M3yYeHHs MpeIMeTHOI
00J1aCTH 3HAHNH HA OCHOBE MCKYCCTBEHHOM
HePOHHOI CeTH TeOPUH aJANTHBHOIO
pe3oHaHca

Peanuzanuu apagurMel WHAWBUIYaIbHO-
JMYHOCTHOTO OOydYeHHs IpeAroiaraeT NPUMEHEHHE
IBYX OCHOBHBIX TIOIXOJOB: IIEJarOTHYECKOTO |

uHpopmanmonnoro. Ilenaroruueckuii moaxon 0CHOBaH
Ha HEOOXOAMMOCTH pealiu3allud B y4eOHOM Mpoiiecce
pa3InYHBIX JHAJAKTUYECKUX neneu (xapakTep
MPEJCTABICHUS  OKpYXArolleld  JeHCTBUTEIBHOCTH,
OpraHu3alisl  pPa3sHOOOpAa3HBIX  BUJOB  y4eOHO-
MO3HABATCIIFHON  JCATEIBHOCTH,  OCYIICCTBIICHHE
MOTHUBAIIHOHHBIX, Y4e0HO-BOCITUTATEITEHBIX u
KOHTPOJIBHO-KOPPEKTUPYIOIMUX ~ (YHKIMA ¥ T.IL).
WNHbopMalMOHHBIA TMOIXO HAMPABICH HA CO3/IaHUC
cBOcOoOpa3HOW oOydJaromei cpensl, B KOTOPOW MpH
WCIOJNB30BAHNHM  OIpPENENCHHBIX  IeJarorm4ecKux
TEXHOJIOTHA TPOUCXOAWT TPOIECC TO3HAHHUA W
WHTEJJIEKTYaJbHOTO  pa3BUTHs.  HGpOpMaIMOHHBIH
MOAXO/ TPENINojaraeT CyIECTBEHHYIO MepecTpoiiKy
0o0pa3oBaTeIbHON TEXHOJOTWH, HAalpaBIeHHYI0 Ha
HEHTpaNIN3aIuI0 TAaKUX OTPHUIATSILHBIX TOCICICTBHIA
00yYeHHUsS B YCIOBHUSIX KJIACCHO-YPOUYHOM CHCTEMBI, KaK
HEIOCTaTOYHO pa3BHTas BapUATHBHOCTH OOpa30BaHUS,
Ca0blii  y4eT  WHIWUBHUIYadbHBIX  CIIOCOOHOCTEH,
TBOPYECKOTO TIOTCHIMANA W JIMYHBIX HHTCPECOB



00y4JaeMbIX.

HawnGosnee KOHCTPYKTHBHOM aJIbTEpHATUBOM, Ha HAII
B3IVISJ, SIBJSIETCS MHTETpanys STHX IIOIXOAOB B
MEeJarorH4ecKyl0  TEXHOJOTHIO, OCHOBaHHYIO  Ha
NPUMEHEHHH  WH()OPMAMOHHO-KOMMYHHUKAIIMOHHON
TPEeIMETHON cpens (o PoGept nB.),
obecrieunBaromeit WHIUBHTyaIbHBIA BBEIOOD
0o0y4aeMbIMH WHTEPAaKTHBHOTO peXHMa padOTHI ¢
yaeOHO# nHpOopMaIHeH, ee N3yUeHNE U 3aKPEIICHNE B
WHIMBHUIYalbHbBIX ¥ TPYIIOBBIX OpMax.

CpenctBy 00yueHHs, GYHKIIMOHUPYIOIIEMY Ha Oa3e
MH(OPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
npu HeobOxomumoctu (o PoGepr W.B.) MoxHO
YaCcTHYHO INepeaaTh (QyHKIHMH 00ydaroniero: KOHTPOJIb
pe3yabTatoB  OOy4eHUs; TPENOCTaBJICHUS 3aJaHui,
a/ICKBaTHBIX YPOBHIO OOYYalOIIErocs; TPEHUPOBKH Ha
(¢opMupoBaHNe yYMEHHH, HaBBIKOB; cOOp, 00OpabOTKYy,
XpaHeHue, mepenady WHQOpMalUM; THPAXKUPOBAHUE,
yhpaBieHHEe Y4eOHOH AesTeNbHOCTBIO; oOecredeHne
KOMMYHHKAITHOHHBIX TIPOLIECCOB; OPTaHH3ALHIO
pa3HO0Opa3HBIX bopm JIESITETBHOCTH 1o
CaMOCTOATENIBHOMY H3BJICUCHUIO M IIPEACTABICHUIO
3HAHUMN.

WnnuBuayanpHas TpaekTopusi OOydeHHS — 3TO
crienupuIeckuit COJIEPKATEIIbHBIH u
orepanroHaIbHbIN COCTaB o0yueHus U

MOCJIEIOBATENBHOCTh €T0 YCBOEGHMsI, ogOupaemast o
KOHKPETHBI 00pa30BaTeNIbHBIA 3apoc 00ydyaecMoro B
COOTBETCTBUU C €T0 BO3MOXKHOCTSIMH. HANBUAYyaIbHAS
TPAcKTOpUS OOYYEHHUS OTPaXKaeT YHHUKAJIBHBIH ITyTh,
KOTOPBIM JINYHOCTh O0YyYaeMOro JOJDKHA ABHUTATHCSA K
nemsiM  oOydeHus. BBIOOp OmHOW W3 HECKOIBKUX
JIECSATKOB M COTCH BO3MOXKHBIX TPACKTOPHHA OOyUYCHWUS
(hopMHupyeT MHIUBUAYATBHYIO TPACKTOPUIO H3yUCHUS
CTYICHTOM HEKOTOPOil NpenIMeTHO# 00JacTh 3HAHHM.
OmHMM W3 BapHaHTOB pEIICHUS YKa3aHHOW 3amaqd
SBIISIIOTCS HEHPOCEeTEeBbIE TEXHOJIOTHH.

Ha ocHoBe aHanu3a Hay4yHO JuTepaTypbl IO
paccmarpuBaemoii npobiieme [Koznos, 1999], [Po6Gepr,
2009], [upros, 2002], [Brusilovsky, 1993], [Corbett
u 1p., 1992] unauBuayanbHYI0 TPAGKTOPHIO U3YUYEHHUS
CTYICHTOM HEKOTOpPOW MpPEAMETHOM 00JacTh 3HAHHU
MOXKHO MPEJCTaBUTh B BUJIE  JE€KapTOBOIrO
MPOU3BE/ICHHUSI BEKTOPOB

M = VDE x VSU x VPS. x VSO x VAD x VPD x VPU

B at0ii Monenu

VDE (de;, de,, des, ..., dey) BEKTOP
MPEIbSBISCMBIX TUAAKTUUCCKUX enuuuil (de), u3 6a3sl
3HAHUH y9eOHOH muctmiuinHEL, (t=1,2, ..., k) 3 K,

e K YUCIO JUAAKTUYCCKUX CIAWHUI JUIS
U3y4aeMoro MOJIYJsl 3HAaHUM.

VSU = (sy, S2, S3, ..., Sp) — BEKTOpP COCTOSTHUH
o0ydJaronierocs, y4YeHMKa Sj B IIPOLECCE H3yYEHHs
munaktaaeckor enuHUnbL, (= 1,2, ..., n) 2 N,

rme N YUCJIO  BO3MOJKHBIX  COCTOSIHUM
oOydJaromierocss B Mporiecce M3ydeHHs TUIAKTHIECKOU
€IMHUIIBI.

VPS = (psi, ps2, PS3s ---» PS;) — BEKTOpP DIEMEHTOB
MEIarorH4eCcKOro CIICHapust OO0yuYeHHs ydeHHKa (Ps);
YCBOEHHIO IUJIAKTUYECKOTO 2JIEMEHTa,

i=12,...,2)37Z,

rae Z — YHCIO BO3MOXHBIX 3JIEMEHTOB - (OpM,
BUJIOB OpraHU3aIIH 3aHATUSL YYCHUKA c

(1
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JUIAKTHYECKUM 3JIEMEHTOM.
VSO = (o, 03, 03, ..., Op) — BEKTOp MapameTpoB
OIICHKY Ka4eCTBa YCBOCHUS 3HAHUU O TUAAKTUICCKOTO
aneMeHTa obyvarommest, (1=1,2, ...,b) 3 B,
e B — 9ncno oneHuBaeMbIX MapaMeTpoB (3HAHMIA,

YMEHHI, HABBIKOB, MPEACTABICHUI) IO JaHHOMY
JITAKTUIECKOMY JJIEMEHTY.

VAD = (ad;, ad,, ad;, ..., ad.) — Bekrop
ajanTanuoHHBIX  jgeWictBui  (ad)p, MPEnNPUHATHIX

cpencteamu WMKT pns aganraumy nenaroruyeckoro
CIIeHapHsI K TeKyIIeMy COCTOsHHUIO oOyuyaemoro, (f =1,
2,..,¢)2C,

rge C — 4ucio AOMYCTHMBIX ONeparui ajanTanuu
MeJarorn4eckoro  ClueHapus Ui JAWAaKTHYECKOTO
JJIEMEHTA.

VPD - (pd,, pdy, pds,..., pdy;) — BEKTOp mporenyp
yIpaBJIEeHUs (pd)n IIPOLECCOM YCBOEHHUS
JHIAKTHYECKOTO JNIeMEeHTa YYEHUKOM,
cthopmuposannsiii cpeactBamu UKT, (h=1,2,...,q) >
Q

rae Q — 4ucIo0 JOMYCTHMBIX TIPOLELYpP YIpPaBICHHS

MPOIIECCOM  YCBOCHMS  Y4EHHKa  (TpeqbsBICHHE
JUJAKTUYECKOTO  3JIEMEHTA; KOHTPOIb  YCBOCHHMS
QUIAKTHUYECKOTO - 3JIEMEHTAa; KOHTPOJb  COCTOSHHSA

YUEHHKa; OLIEHKA OTKJIOHEHHUS OT TIeAaroruyecKoro
CIIeHapHsi TPOUENYp YIpaBlieHHs, C(HOPMUPOBAHHBIX
yueHUKoM), chopmupoBanHbIx cpencreamu UKT.

VPU = (puy, puy, pus, ..., pU;) — BEKTOp MPOIECIYP
ynpasienus (pu), cpencramu UKT, chopmupoBaHHEIiA
YUYSHHKOM B TIpOIecCe W3YYCHUs OUIAKTHYECKOTO
anementa, (v=1,2,...,1) >R,

rae R — 4ncno gomycTUMBIX MpOLEnyp YHpaBICHUS
(IpocMOTp, CaMOKOHTPOJIb, KOHTPOJIb — TECTUPOBAHME,
MOUCK, TPOIYCK), MPEAYCMOTPEHHBIX IMEIarorudecKuM
cueHapueM Ha cpencrBax UKT.

B otoM ciiydyae HMHOMBHIYaJbHYIO TpPAaeKTOPHIO
U3y4YCHHS CTYIEHTOM t - TO TUAAKTHYECKOTO JJIEMEHTa
MOIyYNsl 3HAHUM MOXHO MpPEIACTaBUTh Kak 7-apHOe
OTHOIIIEHHE MHOXKECTBA BEKTOPOB

mge = ((de);, s, (pS)i» 01, (ad)r, (pd)w, (pu)y) — (2)

B ycnoBusax peanmsanmu cpeacts KT Ha Oaze
JOCTIKCHUH HaHOTEXHOJIOTHH, HaHOWHAYCTPHU
(MHOTOSIZIEpHBIE  TIPOIIECCOPBI,  HEHPOIPOLIECCOPHI)
MOXXHO TOBOPHUTH O PaCHapaUICIIUBAHUK IPOLECCOB B
MHPOPMAITHOHHO-KOMMYHHUKAITHOHHOM [IPEAMETHOM
cpeme, M Kak CIEACTBHE Takoro IOAXO4a, O
NPUMEHEHUM HMCKYCCTBEHHBIX HEWPOHHBIX CETEH B

IIOCTPOEHUU nH(pOPMALMOHHO-KOMMYHHKAI[HOHHOM
NpeIMETHOW  Ccpelbl W IMOCTPOEHHH  Y4eOHOro
UH(OPMALMOHHOTO  B3aMMOJEHCTBUSL Ha  OCHOBE

HHTEJUICKTYaIbHBIX 00yUYalOIUX CUCTEM.

WupuBunyanbHast TpaeKTOPHUsI H3YYEHUS! CTYICHTOM,
B 3TOM Clydae, JO/DKHAa OTpaxarb y4eOHoe
MHQOPMAMOHHOE B3aUMOJECHCTBHE, OIMCAaHHOE B
TEepMHHAX HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Bce Oomblree mOHMMaHKE MONTYYaeT MBICIE O TOM,
yto 3¢pdextuBHOE 00ydUeHHE HEBO3MOXHO  0e3
CHCTEMaTHYECKOro MPUMEHEHHs] METOIOB W3BJICUCHHS,
00pabOTKU M CHCTEMaTH3aIlNH 3HAHUH, YTO XapaKTepHO
TSt obnacTu HCIIOJIB30BAHUS TEXHOJIOTHH
HCKYCCTBEHHOTO MHTEIIIEKTA.

PaccmarpuBas, kakuM 00pa3oM YeloBeK B Ipoliecce
O6y‘[eHI/IH C IIOMOIIBIO KOMIIBIOTEPaA MOXCT



aHAJIM3MPOBaTh  MOCTyMAawoIylo HHopMauoo, B
TEPMUHOJIOTMM HEUPOTEHETUKU BBEIEHO KIIKOYEBOE
HNOHATHE — HelpoceTb. VIMEHHO COBOKYIHOCTb

HelpoceTeld o0pa3yeT OTHENbl HEPBHOH CHUCTEMBI
YeJIoBeKa, KOTOPhIE B CBOIO OYEPEAb OMNPEEISIOT BCIO
JEeSATENFHOCTD, NMPHUIAIOT CYIIECTBY Pa3yM, WHTEJJIEKT.
Ipocreiimuii HelipoH — 3TO TpeoOpa3oBaTenb JaHHBIX,
y KOTOpPOTO Ha BXOA€ OAWH CHUTHAJ, & Ha BBIXOAE —
3HaueHue (yHKIUHU. MICKycCTBEHHBIE HEHPOHHBIE CETH
JEMOHCTPUPYIOT  YIUBHTEIBHOE YUCIO  CBOWCTB,
npucymux Mo3ry. OHE «00y4aroTCs» Ha OCHOBE OIIBITA,
«00001at0T» MPeAbIIYyLIHe MPEeLeAeHThl MPU aHaIn3e
HOBBIX JTaHHBIX W HU3BJICKAIOT CYHICCTBCHHBIC CBOMCTBA
U3  moctynamomied  uHGOpMANWH,  COAEpIKaIICH
W3JINIIHIE JaHHbIE.

WunuBuyanbHas TPaeKTOPHUsl M3y4YEHUs! CTYJCHTa
BBIP@XKAET 1eNIb OOYUCHUSI U COACPIKUT MH(POPMALIHIO O
COCTOSIHMH 3HaHMH 00y4aeMoro, KOTOpbIe pa3esstoTcs
Ha  o0mme  (WHTETpUPOBaHHbIE) M YacTHEIE,
OTpaXkaloIlINe YCBOCHUE TEKYIEro MaTepHaa.

B wmHTErpnpoBaHHBIE XapaKTEPUCTHKH 00ydaeMoro
BBIJICIISIOT PEHTHHT YUEHHKA, CPEHEE BPEMs PEIICHHS
3a]ja4y, OLEHKY 110 IPOHAECHHOMY pa3Jeiy, OIIHOKH MO
paszenaM ¢ 4acTOTOH MX BO3HHUKHOBEHUS, a TAKXKE Psf
IpPYTHX.

Jns onTuMM3anyuy BEICHUS AUANIOTa B TPAGKTOPHIO
u3ydeHus a00aBlieH TEKyUIMH CIECHApUil Jauanora,
coziep)Kalii MMEHa M TUN TpelyiaraeMbiX y4eOHbBIX
(parMeHToB, a TaKKXe MPOTOKOJ BbIga4y MH(OPMAIIHH,
NPEACTABISIIONMKA ~ cOOOH  CHHMCOK — MPOHAEHHOTO
Marepuaia C YyKa3aHHMEM BpPEMEHH €ro BbIJa4H.
[Mocnenuuii BBeneH 4TOOBI M30EXaTh JyOIHMPOBAHMS
npu  700aBIeHUM HOBBIX ()ParMEHTOB B CIEHAPHH
Jiasora.

Ennnas 6asa nmanneix (BJl) yueGHOro marepmana
BeZleTCS Ha MamuHe mpenofasarens. [IpuinoxkeHus xe
00y4aeMbIX MPEAOCTABIAIOT CEPBUC MO BEICHUIO
JTAHHBIX O TEKYIIUX XapaKTePHCTHKAX YICHHKA. 3aIpoc
HOBBIX HaHHBIX OT BJl ydeOHOrOo Marepmaina sBIsSeTCA
HMHUILTATOPOM U3MEHEHHUs WHTET PUPOBAHHBIX
XapaKTepUCTUK, KOTOpOE, B CBOIO OdYepenb, TpeOyer
3ampoca K cepBepy, BeAylleMy AaHHbIe 00 yYEeHUKE, T.€.
MIPUIIOKEHHIO 00yuaeMoro. Kax CTaHOBUTCS
O4YCBUIHBIM, JaHHBIC TPEAOCTABJIAIOTCA KIMCHTCKOMY
MIPUJIOKEHUIO 10 sSIBHOMY 3arpocy. VIHTerpupoBaHHbIC
XapaKTepUCTUKH 00y4aeMOro y4acTBYIOT TOJBKO IpH
(hopMHpOBaHUM HOBBIX Y4EOHBIX BO3/ICHCTBUI 1, TAaKXKe
BEIyTCS IPUIIOKEHUEM IPEeTIoIaBaTeIsl.

C memplo  ONEHKM HAdalbHBIX 3HAaHMH  TIO
BEIODAaHHOMY MIIM 3alaHHOMY Y4e€OHOMY MaTepHaiy
NPUMEHSIOT PSR TECTOBBIX 3aJaHuil, (OpMHUPYIOIINX
€ro pEeUTHHI W JIpYrue XapakrepucTuku. i aHanusa
BO3HMKAIOIIMX OMIMOOK Belercss Oa3a JaHHBIX 00
omubKkax o0y4aeMoro, ¢ YyKa3aHHEM BECOBOTO
Kod(uIeHTa OmMOKH, 3aMoNHsieMast aBTOPOM Kypca.
ITpu sTom 3amaHue pa3duBaercss Ha ToOx3aAadu (IUIst
KOHKPETH3alliK), a BO3HUKAIONas TOYKa N-MEPHOTO
mapa OINMOOK aHamM3UpyeTcs cuctemoil. Takas
OpraHM3alysi — IO3BOJISIET  M30eXarh  CiIydaifHOro
COBIIAJICHNSI OTBETa IIOJB30BATENsl C IPaBHIBHBIM
OTBETOM.

JlunemMma CTaOMIBHOCTH - IUTACTUYHOCTDH SIBIISIETCS
BRXHOM  OCOOCHHOCTBIO  OOyYeHHs, HEOOXOIUMO
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o0ydarb CeTb, MOJICIUPYIOUIYIO0 CTYICHTa, HOBBIM
ABJICHUSIM (TUTACTUYHOCTB) M B TO )K€ BPEMS COXPAHUTH
CTaOMIILHOCTB, YTOOBI CYIIECTBYIOIINE 3HAHNS HE ObLIN
cTepThl win paspymensl. IlocraBnennyo mpobiemy
CTaOMIBHOCTH - TUIACTUYHOCTH PEIIAloT HEHpPOHHBIE
CeTH, IIOCTPOCHHBIE B COOTBETCTBUM C TEOpHEH
aJlaliTUBHOTO pe3oHaHca. K TakuMm ceTsiM OTHOCSTCS
cetu ART, kotopble oOecreyrBalOT peUIeHHe 3aiadd
kiaccudukanyu. BxoqHoil BexTop KiaccuuIMpyeTcs
B 3aBHCHMOCTH OT €T0 CXOXECTH C OJIHUM U3 00pa3os,
3aIIOMHEHHBIX paHee MpPHU 00y4YeHUH.

Henocrarkom ceTu ART SIBJIAETCS
YYBCTBUTEIBHOCTh K MOPSAKY IPEABSIBICHUS BXOIHBIX
BEKTOPOB. JIaHHBII HEAOCTATOK YCTPAHIETCS B MOMAECIH
oOyueHHsT Ha OCHOBE OJJIEMEHTOB I1€arOTHYECKOTO

cueHapus oOy4eHus CTyZIEHTa YCBOEHHIO
JUAAKTHYECKOro 3neMeHTa. [lenarornyeckuii cueHapuit
oOy4eHus CTyIeHTa OTIPEIIeIISICT TTOPSIAOK

MIPEABSBICHUS BXOJHBIX BEKTOPOB.

Hpyroit Hegoctarok cetd ART — HEBO3MOXHOCTH
KJaccUpUKaMy 3allyMIICHHBIX BEKTOPOB, TO €CThb
BEKTOPOB c HEZ0CTOBEPHOHI uHpopmaryen,
yCTpaHsieTCd B MOJEIH -~ OOy4eHHS C TOMOIIbIO
aJlanTalMOHHBIX ISHCTBUHN, MPEANPUHSITHIX CPEIACTBAMH
UKT pmis amanTanuu NeAaroruuyeckoro CleHapus K
TEKyIIEMy COCTOSHHIO 00y4aeMoro, W TapaMeTpOB
OIICHKH KadyecTBa YCBOCHHSI, KOMIIOHEHTOB
JUTaKTHIECKOTO 3JIEMEHTAa, 00y JIarOIITIMCSL.

Takum 00pa3om, HelipoceTeBas MOAENb IpoIecca

H3yYCHHS 0011e00pa30BaTEILHOTO (yue6HOTO)
mpeaMera  (IpeAMETHOH  oO0macTh) MOXKeT  OBITh
pealn3oBaHa  Ha  apXUTEKTYype  HMCKYCCTBEHHOM

HelporHoi cetnt ART — ceTn aganTHBHOTO pe30HAHCA.
CrpyKTypa ceTH mpecTaBiIeHa Ha pUCYHKe 1.

OHa BKIIOYAET JIBa CJOS HEHPOHOB:  CIJIOH
CpaBHEHHUS U CJIOW PacliO3HaBaHUS.

Monynp cOpoca obOecreuuBacT — YIPAaBISOIIUC
(dhyHKIUH, HEeOOXOIUMEIE IS 00y4eHus Hu
KJaccuduKaImm.

Bxognoit Bektop X, BeixomHoW Bektop C,
Moanunupyrommid  Bektop R, npuemHukm 1 u 2
o0ecreunBaroT (hopmupoBaHue BEKTOPOB
paccornacoBanust G1 u G2.

G2
o IpremHMK P> Cron 4
2 pacno3HaBaHMA
R A
C
- v
| TIpmemHMK N Crron
1 ”| cpaBHeHUA
)
vy
x|
Mopmysb
cOpoca
T KOHTPOJIb

Pucynok 1- Ctpykrypa cetut ART



HeiipocereBass  momenp  mpoluecca  U3y4YeHUs
00111600pa30BaTEeIHLHOTO (yuebHOTO) npeaMeTa
(npenmeTHOM obnactn), oroOpakaemasi ~ 3TOH

CTPYKTYpPOM, CONEPIKUT B KaUECTBE:

- BXOJIHOTO BEKTOpa X MPEJCTABICHHOTO BEKTOPOM
VSO wmn VPS. Bekrop VSO cpaBHuBaercs
NepBOHAYaIbHO ¢ oOpazom VPS, 3arem ¢ omHuM u3
o0pazoB VSO, 3amoMHeHHBIX paHee. CBoe pelieHHe
cetb ART BeIpakaeT B ¢popme BO30OYKICHHUS OJHOTO U3
HEHPOHOB pacnosHaromero ciod. CTEneHb CXOXKeCTH
(xpurepuit cxoxctBa) VSO ¢ VPS 3aknaneiBaercs B
Bektop VPS. VDE BEKTOpP  INPENbABISAEMBIX
MUIAKTHYCCKUX CAWHUI, W3 0a3bl 3HAHWUN y4eOHOM
JCLUILINHBL; VPS BEKTOP 3JIEMEHTOB
MeIarorM4eckoro  CIieHapust  OOy4YeHWs  CTy/AeHTa
YCBOEHHIO TUAAKTUYECKOTO 3JIEMEHTAa;

- BekTopa KoHTpoisi VSO, Bekropa mapameTrpoB

OLICHKM KadecTBa YCBOCHHWS 3HAHWI IWAaKTHYECKOTO
JJIEMEHTA CTYJEHTOM;
BeKTOpa R, BBIXOZHOTO  BekTOpa  ClOA
pacmosHaBaHusA, QopMupyercs ¢ momompio VPD —
BEKTOpa HPOLENYp YNpPaBIEHHUsS IPOLECCOM YCBOCHUS
JTUIaKTHYECKOTO 3JIeMeHTa CTYJICHTOM,
c(OPMUPOBAHHOTO  CpENCTBAMHU KOTOPBIN
Moaudunupyer Bektop VPS;

- BekTopa C - BBIXOJHOTO BEKTOpA CJIOSI CPABHEHUS
BekTopoB VSO ¢ VPS, sBisercss MoquduupoBaHHBIM
BekTOpoM VPS, KoTOpBIif MpUHUMaETCsl Ha CIEAYIOMINX
(azax pabOTHI cJOS CpaBHEHHWS B KaueCTBE BEKTOpa
VSO;

- Bektopa Gl, mpencrasnenaoro VSU — BekTOopoM
COCTOSIHWH  CTyA€HTa B  TIpOIecCce  M3y4YCHHUS
JUIAKTUYECKON CIMHUIBI, SBISETCS MOAMHOXECTBOM
Bektopa VSO. EnuHnu4Hble 3HAa4YeHUS D3JICMEHTOB
BekTopa VSU ompenensoT MOJIOKUTEIbHBIN HacTpon
CTYACHTa Ha PaboTy C TUIAKTUYECKUM JJIEMEHTOM;

- Bektopa (G2, mpencraBineHHoro Bekropom VPU —
BEKTOPOM Mporenyp ympasieHus cpeacrsamMu UKT,
c(OPMHUPOBAHHOIO CTYJCHTOM B HPOLIECCE M3y4YCHUS
JUIAKTHYECKOTO 3JIEMEHTA, SBILIETCS MOAMHOXKECTBOM
Bektopa VSO. Enmanunbie 3HadeHUst Bekropa VPU
OTPaXaIOT  OMNEPaTOPCKylo — padOTy CTyIeHTa CO
cpencramu MKT.

Monyns cOpoca U3MEPSIET CXOACTBO MEXIY
Bekropamu VSO m VPS, eciin 3To0 oTiuumMe cUbHEE,
yeM TpeOyeT KpHUTEpHUil CXOJCTBa, BbIpabaThIBaeTCs
CHTHaJ cOpoca BO30YXIEHHOTO HeipoHa B cloe
pacrio3HaBanusi 1 popmupyercs Bekrop VAD. VAD —
BEKTOp AaJalTAlMOHHBIX JEWCTBHUH, MNPEANPHHATHIX
cpeactBamu MKT pns apganranuu memarorndyeckoro
CHEHapuss K TEKyIleMy COCTOSHHIO 00ydaemoro,
MOJAHHBIM Ha BXO, (opMHPYIOT Ha BBIXOAE U3
3allOMHEHHBIX paHee BeKTOopoB Bektop VSO, Hambomee
TTOXOXKUH B HEKOTOPOM BBIOPAHHOM CMBICIIC HA JAHHBIHA
BxoaHou BekTop VDE.

Jns  hopMupoBaHUS TENarornveckoro CIeHApHs
oOyueHMs1  CTyAeHTa  JMIAKTHYECKOM  eAnHMIE
coOMparOT TOYKH 3PEHHUs IKCIIEPTOB — KakKue HaOOPBI
ToKasaTeyel B 3aBUCIMOCTH OT BBIOPAHHOM CTpaTeruu
HEoOXOMMO BKIIIOYATh B Mojenb. Jlanee mpoucxoauT
oOyueHHe CeTH ¥ T'eHepHPOBaHNE BapUAHTOB O0yYEHUS
B 3aBHCHMOCTH OT TOW WJIM HMHOW cTpareruu. Pabora
HEHpPOCETH COCTOMT B TIPeOOPa3OBaHUHM BXOIHOTO

VKT,
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BEKTOpA B BBIXOJJHOI BEKTOP.

Takoe mnpeoOpa3oBaHue 3alaeTCs BECAMH CETH.
Touku 3pCHUA OKCIIEPTOB SIBIIAKOTCSA BXOJIHBIMU
JTAHHBIMH (BEKTOpaMH) Ui HEHPOCETH.

[To mMepe BBOza AaHHBIX OCYIIECTBISIETCSI OOydeHHE
ceTH (KOPPEKTHPOBKA BECOBBIX KOI(D(DHUITECHTOB).

Pesynerar paboTbl ceTm — crparerus OOyuYeHHs
CTYICHTa, KOTOPOH COOTBETCTBYET OMPEIEICHHbIN
Ha0op rmokazaresen.

[locne MHOTOKpAaTHOTO NPENBSBICHUS IPUMEPOB
Beca CeTH CTa0HIM3UPYIOTCs. B TakoM city4ae enaercs
BBIBOJl, YTO CeTh O0OyueHa. BaxHO OTMETHTH, HYTO
KauyecTBO OOyuYeHHs CETH HAmpsMyl0 3aBHCUT OT
KOJINYECTBa MPUMEPOB B 00y4varoliell BIOOpKe, a Takxke
OT TOT0, HACKOJILKO TIOJIHO 3THU HPUMEPbI OIHCHIBAIOT
naHHyto 3anady. Ilocie Toro - kak ceThb oOydeHa,
cucrema INpHoOOpeTaeT BO3MOXKHOCTH  I'€HEPHPOBATh
BapUaHThl HA0OPOB IOKazarened B 3aBUCHMOCTH OT
TOTO, KAKyI0 CTPAaTErHi0 OOYYEHHs BHIOpAI CTY/CHT.

dopmupoBaHHe  MHIUBHUAYAJNbHOH  TPaeKTOPHUHU
oOy4eHHs CTyJeHTa Ha OCHOBE HEHPOCETH COCTOHT U3
CIJIC/IYIOIIMX JTAIMOB:

oTOOp moKazarenei;

o0yd4eHHe HeHpocCeTH Ha OCHOBE JKCHEPTHBIX
OLIEHOK;

(hopMUPOBAHUE MOJIEIN CTYACHTa B COOTBETCTBUH
CO CTpaTerueit o0yJIeHus;

(hopMHUpPOBaHUE CTPATETUUECKOM KapThl;

oneHKa 3¢ ¢PeKTUBHOCTH OOydeHHs CTYJICHTa Ha
OCHOBE HEMPOHHOM ceTH;
MOHHUTOPUHT CTaTHCTHYECKHUX
pe3yNBTaToB 00yYCHUS.
dopmupoBaHHE  TPACKTOPHH  HWHAWBHUIYAIHEHOTO
W3y4EeHUs]  CTYICHTOM  JWJAKTHYECKOW  eIMHHMIIBI
NPOMCXOAUT Ha OCHOBE 3HAYCHWH  JIMYHOCTHO
OpPHEHTHPOBAHHON Mojenu cryaeHTa. OHa BKIIOYaeT
Kak NCUX0(U3NOTIOTHIECKUE XapaKTePUCTUKU
00y4aeMoro, Tak M XapaKTEPUCTUKH €ro TEKYyIIEero
ypoBHs 3HaHui. K QyHKIMSIM Momyns GpopMHUpOBaHHS
MOZICJIM  OTHOCSITCS MPOBEACHHE MEPBOHAYATIBHOTO
MCUXO0(QHU3UOJIOTUIECKOTO TECTUPOBAHHUSI, OIpEICIICHHE
Ha4yaJbHOTO YPOBHS 3HAHWH MO Y4eOHOMY Kypcy H
coOCTBeHHO (popMupoBaHHe Momenu. Ha ocHoBe
3HAHMH MoOJenM 00y4aeMOro HeWpOHHAash CeTh, Kak
YIPaBJSIIOIMKA 3JIEMEHT HMH(POPMALMOHHON CHCTEMBI,
CTPOUT 00YHYaIOIIYIO CTPATETUIO.

[Tapamerpbl OOHOBIEHHOW MozaeIH 00y4aeMOro
MOCTYNAOT Ha BXOJ HEWPOHHOW CeTH, KOTopas IIOo
AQHAJIOTMU C pPabOTOM YEIIOBEYECKOTO MO3Ta, MOXKET
BBIOpaTh OJMH W3 HECKOJbKHX COTEH BapHaHTOB
OYEepeHOT0 JTala HHIAWBUAYAIbHOW  TPACKTOPHU
oOyueHus. B 3aBHCUMOCTH  OT TEKYIIEr0 YpPOBHs
3HAHUW 10 M3Y4aeMOW [UCUUIUIMHE [BHKEHHUE IIO
TPAGKTOPUH  W3YYCHHS  JUJAKTHYECKOW  ©AMHHIIBI
MOKHO pPa30MTh Ha TPU OCHOBHBIX HAalpaBIICHUS:
BO3Bpar Haz3aJ] II0 TPACKTOPHU K MpeablaylIeMy
JUIAKTUYECKOMY 3JIEMEHTY U3y4aeMON IUIAKTUYECKON
eIMHUIIC  y4eOHOro  Kypca, ecid  o0ydaeMblid
HEY/IOBJICTBOPUTEIFHO CIPaBWICS C IpelaraeMbIMU
TECTOBBIMHM 33/laHMSMH 110 H3y4aeMOW TeMe WIiIH
paszeiy; IBIKCHUE BIIEPE] K HOBOMY JUAAKTHYECKOMY
JNIEMEHTY, CIEAYIOoIIeil MOopIKu y4eOHOro Marepuana,

TaHHBIX



OIIPEACIIEHHON IporpaMmoi kypca. B ciydae ecnu
npeablayIas TeMa Win pazjes yuyeOHOro Kypca Obun

OCBOEHBl Ha XOpOLIEM WM OTIMYHOM YPOBHE
BBIIOJIHIETCS TBHKCHHE BIIEpEN K HOBOH
MUIaKTHYeCKOW  eAWHWIEe y4eOHOTO  Marepwaa.

Kaxmoe BblIeNneHHOE HampapieHHE JBIKCHHS IO
WHIUBUIYAIbHOH TPACKTOPHU H3YYEHHS BKIHOYACT
HECKOJIEKO BapHaHTOB, HIO3BOJISTIOIIHX
WHAWBUAYATH3UPOBaTh M AU EpeHIINpOBaTh MpoIiece
o0yJeHusI.

Takum o0pa3zom, MHTEJUIEKTYalIbHY10
MHDOPMALMOHHYI0  OOYYaloOIIyl0 CHUCTEMY MOXKHO
UCIIONB30BATh VIS YIPABIECHUS IPOLIECCOM 00Y4EHHS; C
Lenplo  (POPMUPOBAaHHUS WHAWBHUIYAIEHONH TPAaeKTOPHU
oOyueHHs; aBTOMATH3aIllMM TIPOLECCOB KOHTPOJIS U
KOPPEKIIMHU pe3yJbTaToB y4eOHOH NesaTeIbHOCTH.

3AKJIOUYEHUE

WutemnekryanbHas — “HGOPMALMOHHAS
opraHmzanusi ~ y4yeOHOro Ipolecca Ha  OCHOBE
HUCKYCCTBEHHBIX  HEHPOHHBIX  CETe  IO3BOJISIET
¢dbopMupoBaTh W YNpABIATh  WHAUBHIYAJILHOH
TPAacKTOpUEH  M3Y4eHHs  CTYACHTOM  HEKOTOPOH
MPeIMETHOW OOJNAcTH 3HAHWM, MO3BOJISET COXPAHATH,
AHATM3UPOBATh U OOBENUHATH OOBIYHO Pa3pO3HEHHEIE,

cUucTeMa

CyOBEKTHBHBIE MHEHHS OKCIEPTOB C  ITOMOIIBIO
HEHWPOHHOU CETH.
B JTaHHOMU cTarbe MPEIJIOKEH METOJ

UHTEJJIEKTYaIu3aluyd  UHJIUMBUIYaJIbHOW TPAacKTOPUU
M3Y4eHHsI CTYJICHTOM HEKOTOPOW MpeAMEeTHOW oliiacTh
3HaHWH, OCHOBaHHBIM Ha JIEKAPTOBOM IPOM3BEACHUH
BEKTOPOB, OIMCHIBAIOLIMX COCTOSIHHE U TOBEJICHHE
CTYAEHTA BO BpeMsl N3yUYCHUsI TUNAKTHIECKON eTMHULIBI
MOIYJsl 3HAaHWH, YTO TO3BOJSET TPUMEHHUTH JUIS
00paboTKN 3THX BEKTOPOB MCKYCCTBEHHBIE HEHPOHHBIC
cetn

WntennexryansHass WHQOPMAMOHHAS  CHCTEMA
crocoOHa (hopmupoBaTh HHAWBHIYATbHYIO
TPAEeKTOPUIO OOYyUYCHHSI CTYAEHTAa B COOTBETCTBHH CO
crenuUKod  OTAENBHBIX  TIOKaszareneil  OOydeHus
CTYICHTA, OleHNBaTh 3()(HEKTUBHOCTD PabOTHI CTY/ICHTA
B IIEJIOM.
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The article describes the approach to the formation
of an individual trajectory of study of the student of a
certain domain of knowledge with the help of artificial
neural network ART. Key words: vector of parameters
for assessing the quality of mastering of knowledge,
nekaproBoe product of vectors, a neural layer of
comparison, a neural layer recognition, intelligent
training system, module adaptation

INTRODUCTION

Topical from the point of view of personality-
oriented education is the notion of individual trajectory
of teaching and learning. The formation of the
individual trajectory of study is a task with a lot of
uncertain parameters, it is therefore proposed to her
decision to apply artificial neural network.

Proposed scheme of the organization of the training
process, with the use of artificial neural networks, built
on the basis of the theory of adaptive resonance
network (ART), describes the process of functioning of
the system. The core of the proposed awareness training
system, affecting the construction of the learning path,
is the individual trajectory of study of the student of a
certain domain of knowledge, which can be presented
in the form of nmexkaproBoro works of vectors.
Introduction in structure of information learning system
model of individual trajectory of study of the student of
a certain domain of knowledge, which includes
personal and professional qualities of the student, as



well as neural networks, which are classified by the
trainees and define the next stage of learning path,
allow you to individualize and differentiate the learning
process.

MAIN PART

Individual trajectory of training reflects a unique
way, by which the personality of the trainee should
move to the objectives of the training. Choice of one of
several tens and hundreds of possible learning paths
generates the individual trajectory of study of the
student of a certain subject area knowledge. One of the
variants of solving this problem are neural network
technologies.

Individual trajectory of study of the student of the
some domain knowledge can be represented in the form
of works vectors: vector of the requirements of the
didactic units, vector states of the student, the student in
the process of studying the didactic unit, vector
elements pedagogical scenario pupil learning, vector of
parameters for assessing the quality of mastering of
knowledge didactic element of the trainees, vector of
adaptation action (to adapt pedagogical scenario to the
current state of the learner), vector management
procedures the process of learning didactic element
disciple, which was formed by means of ICT, vector
management procedures (pu) means of ICT, which was
formed by the student in the process of study of didactic
element.

The integrated characteristics of the learner allocate
rating of the student, the average time of solution to the
problem, the assessment of the head of the section, the
error on the sections with the frequency of their
occurrence, as well as a number of others.

For the analysis of errors arising from the is
database error of the learner, with the indication of the
weight factor errors, filled the author of the course.
When this task is divided into subtasks (to specify), and
the appearing point of n-dimensional ball errors are
analyzed system. This  organization helps to avoid
accidental coincidence user response with the right
answer.

In the context of implementation of ICT on the basis
of the achievements of nanotechnologies and
nanoindustry (multi-core processors,
He#porporeccopsl) you can talk about paralleling
processes  in the information-communication of the
subject environment, and as a consequence of this
approach, the application of artificial neural networks in
building information and communication of the subject
environment and the construction of the school of
information interaction on the basis of intelligent
tutoring systems, the neural network model of the
process of the study of education (training) of the object
(domain) can be implemented on the architecture of
artificial neural network ART - network adaptive
resonance.

It consists of two layers of neurons: a layer of
comparison and a layer of recognition. The input
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parameters for assessing the quality of mastering of
knowledge of didactic element student is compared
with the image of the vector elements pedagogical
scenario of a student learning didactic element, then an
image of the VSO, memorized earlier. His decision to
the network of ART expressed in the form of excitation
of one of neurons pacrnosnaromero layer. The degree of
similarity (the criterion of similarity) is characterized
teacher

For the formation of a pedagogical scenario of a
student of the didactic unit collect the point of view of
experts - what sets of indicators depending on the
chosen strategy should be included in the model.
Further there is a training network and the generation of
training options depending on this or that strategy. The
work of neural network consists in the transformation
of the input vector in the output vector.

Such a transformation is weights of the network.
The point of view of experts are the input data (vectors)
for neural networks:

The formation of the individual trajectory of the
students training on the basis of neural network consists
of the following stages:

— selection of indicators;

— training of neural network on the basis of expert
assessments;

— forming a model of the student in accordance with
the strategy of training;

— monitoring of statistical data of the results of
education.

Parameters of the renewed model of the learner are
sent to the input of the neural network, which by
analogy with the work of the human brain, can choose
one of several hundred versions of the next stage of
individual learning path.

Conclusion

Intellectual information system of organization of
educational process on the basis of artificial neural
networks allows you to create and manage individual
trajectory of the student studied some domain
knowledge, allows you to store, analyze and combine
usually scattered, subjective opinions of experts with
the help of neural networks.

In this article the method of intellectualization of
individual trajectory of study of the student, based on
the rectangular product of the vectors that describe the
state and behavior of a student during the study of
didactic unit module the knowledge that allows you to
apply for the processing of these vectors artificial
neural networks.

Intellectual information system is capable of
forming individual trajectory of a student in accordance
with the specifics of the individual indicators of a
student, to evaluate the effectiveness of the work of the
student as a whole.





