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OBLAA XAPAKTEPUCTUKA PABOTDI

AKTYaJbHOCTb Te€MbI UCCJIEI0BAHUSI OOBSICHICTCS DBOJIIOIUEH MPUOPUTETOB
CO CTOPOHBI TOCYAPCTBEHHBIX U MEXKAYHAPOIHBIX OPTAaHOB PETIaMEHTHPYIOIIN X
MOJIUTHKY Pa3BUTHSI CUCTEMBI 00pa3oBaHMs M MH(OpMAaTH3aLMIO 00pa3oBaTeibHOM cepsl,
pacImpeHrieM TpeOOBaHU K CHHTe3y MH(OPMALIMOHHBIX CPefl 00pa30BaTeIbHbIX YUPEKICHHH,
HECOBEPIIEHCTBOM HAy4YHO-METOANYECKOTO M TEXHOJIOTMYECKOT0 arapara st 00ecreueH s
aHaTIM3a W OLICHKH (P PEKTUBHOCTH MH(POPMAIMOHHOTO B3aUMOJICHCTBUS MKy CYOBEKTaAMH
Y CPEZICTBAMH 00YUEHHS B 00pa30BaATEIbHOM IPOLIECCE, OTCYTCTBUEM YHUBEPCATHEHOIO HAYYHOTO
noxoa (MeTo/1a ¥ TEXHOJIOTHH) K OLIEHKE KauecTBa 00y4IeHHsI, BRIpaOOTAHHOTO B paMKax
NPHKJIQTHBIX OCHOB (DF3UOJIOTUH, TICHXOJIOTHH, TMHIBUCTHKH | T.1,, & TAKKE HEMPEPHIBHBIM
pa3BUTHEM M TOSIBJICHHEM HOBaluii B oOnact uHpopmMarmonsbix Texnomnoruii (UT) u cpen
NpOrpaMMHUPOBaHHs, BOSHUKHOBEHHEM psifia po0JieM B pa3IMuHbIX chepax colraabHON
AKTHUBHOCTH, BIMSIOUINX HA OTPEOUTEIHCKUE MPEAIOYTEHUSI 00pa30BaTEIbHBIX YCIYT.
I'moGammsarwst nHGOPMAIMOHHON Cpebl TIOCTHH T CTPHAIBHOTO OOIIEeCTBA M BHICOKHC
TEMIIbI HAyYHO-TEXHIYECKOTO Mporpecca 00yCIaBIMBAIOT SKCIIOHSHITMATLHBINA POCT TIOTOKOB
uH(pOpMAaIK KaK COBOKYITHOTO arperara 3HaHHi 10 pa3InIHbIM TPEIMETHBIM 00J1acTsIM,
YTO OmpeersieT crnenuduKy o0pa3oBaTeIbHOIO MpoLecca, KOBAPUAHTHYIO OTPAaHUYECHHOMY
BpEMEHH 00yUCHHST X BO3MOKHOCTSIM ((PHBHOJIOTMYECKHM, TICHXOJIOTMUECKHM M JIAHI BUCTHICCKIM)
CyOBbeKTOB 00y4eHUsI, TOTPEOUTENHCKIE MPEIIOYTEHIS KOTOPBIX OMOCPEAOBAHHBIM 00pa3oM
TaKXe BIUSIOT HA OPTaHU3AMHOHHO-METOUYCCKYIO0 M TEXHOJIOTUIECKYIO OCHOBBI
00pa30BATEITHHOTO TPOLIECcCa B aBTOMATVBHPOBAHHON HH(popMar oHHO-00pazoBaresibHo cperie (HOC).
Bo3HukaeT HE0OOXOIUMOCTh CO3/IaHUS MOJIXO0J0B, METOOB U TEXHOJOTUH
IJIs KCCJIEAOBAaHUS BO3MOKHOCTEW aBToMatu3upoBanHoi MOC u olleHKH KayecTBa
GyHKIIMOHUPOBaHMS pa3padaThIBa€MbIX B HEW aJallTUBHBIX O0OyYalomMUX CPEICTB,
MO3BOJISIIOIINX TeHEPUPOBATh HHPOPMAIMOHHO-00pa30BaTeIbHbIE BO3ACHCTBUS
Ha OCHOBE WH/IMBH/Y AJTbHBIX OCOOCHHOCTEH TMUHOCTH cyObekToB 00yueHus (MOJICO).
TeopeTnko-MeToI0/I0rHYecKasi 0CHOBA MCCIIEIOBAHMS OTPAKACTCS B HAYUHBIX TPYIax
POCCHIICKHX | 3apyOSKHBIX YUCHBIX: BOIPOCHI OPraHU3AIH, TEXHIIECKOTO i METOIMIECKOTO
obecrieueHns aBTOMAaTU3UPOBAHHOTO 00yUeHHUs B cpepe BhICIIET0 0Opa3oBaHU s
(EpmoB A.IT., Karmima B.H., CosertoB b.51. u ap.); nporpamMmupoBanHoe 0OydeHHe 1 pa3padoTka
oOyyaronux cuctem (Briggs L., Harrison N. u ap.); TEXHOJIOTMH AUCTAHIIMOHHOTO O0YUYEHHS
(Knowles M.S., Moore M.G. 1 1p.); Boctipristivie ariektporHok urgopmar (Dillon A., Salomon G. 1 1p.);
MaTeMaTHIeCKHe METO/TBI M MOJICITM aHAIN3a M CHHTE3a aBTOMATUYCSCKHMX CHCTEM YIIPABIICHUS
(AiBepman MLA., Becexeperuii B.A. 1 11p.); Teoprist oTKpbIThIX cricteM (MowceeB HH., Xaxen I. v 1p.);
Teopusi MoJiepoBanus yueonoro mnporecca (becnansko B.I1., Mambun E.W. u ap.);
TOOPHS MIHTRITICKTY/ThHBIX CHICTEM F sBBIKOB IpeicTarieHrst 3HaHvi (VBarmerko K, Tocrienos JLA. 1 p.),
teopust anroputMoB (I'ypesuu W.b., XKypasnes FO.U. u n1p.), 00bEKTHO-OpHEHTUPOBAHHAS
IapaJiirMa B MHTETPUPOBAHHBIX cpefax nporpammuposanvs (3uxept K., [psuc C.P. u np.).
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Lipobnema curnmesza IOC «anarmviBHOTOY 00y4deHust Ha ocHoBe HOBbIX U T elrie He ocTaroyHo
IIIUPOKO PEIIeHa, XOTsI MHOTHE €€ acTieKThI, B TOM YMCJIE U HE CBSI3aHHBIE C HEW HAIPSMYIO,
HO UCKJTFOYMTEITHHO BOYKHBIE B CHITY CBOSH (DYHITAMEHTAITEHOCTH, pa3padambiéaiuch TielarOramMH,
(H3HOTIOraMH, TICUXOJIOraMH, JIMHTBUCTAMH, CTielMacTamuy B oornactv UT: cuctembl oOydeHst
1 THHOBALIMOHHBIE TTporiecch B 00pasosanki (I anbiiepun 151, 3arespurckuii BIL, Maxmytos M. u 1p);
JIMYHOCTHO-OPHEHTHPOBAHHOE 00pesoarye (Amorarsim [1LA., Bormpenckast EB,, Skavanckas IC. v mp);
MOZISTIMPOBAHKE K TIporpavmMuposanHoe 00yderve (bectiarmbio BIL, Iepuryrckeii B.C., Tambprma HD. v 1p);
ncuxodusnonorus Bocupustus (M3maiinos U.A., Kpoas B.M., Cmupros B.M. u np.);
koruutuBHas rcuxojorus (Apyxunun B.H., 3unuenko T.I1., Xonoanas M.A. u np.);
npukiagaHas auareuctuka (IF'mx M.JI., Koopuna H.A., [Toranosa P.K. u ap.).

AHam3 COBPEMEHHOT'0 3Tara Pa3BUTHS TEXHOJIOTHH (aBTOMAaTH3UPOBAHHOTO) O0YUEHUS
MO3BOJIUJ BHIABUTH HauboJiee CyllleCTBEeHHbIe Pa3JiMYHbIe NPOTHBOPEYHS:

® CYIIECTBYIOIINE TEXHOJIOTUU CO3/IaHUSI aBTOMATU3UPOBAHHBIX CPEACTB O0YUECHUS
1 yaeOHO-MeToamuecknx KomruiekcoB (YMK) npaxmuuecku e yuumviéarom 0cOOCHHOCTH
00paboTku nHGOpMAITUKA 00ydaeMbIM KaK CyOBEKTOM Iporecca 00ydeHus,
® COBEpILICHCTBOBAHME OPraHM3alMU U TEXHOJIOIUHU MPOLIECCa aBTOMATU3UPOBAHHOTO
00y4eHus o0ycragmusaenm Heooxooumocm anamu3a YPHEKTUBHOCTU (PYHKLIMOHUPOBAHUS
UH(POPMAIMOHHO-00pa30BaTeIbHON CpeJibl C YUYETOM MHAMBUIYATIbHBIX OCOOCHHOCTEH
CyOBEKTOB 00y4eHHS ((PH3HOTOTHIECKHX, TICHXOJIOTMUSCKIX, IMHTBUCTHYECKUX U T.I1.);
e TpedoBanms k coBpeMeHHbIM OC uruyLiuipyrom MOHUTOPUHT, pealT3aIii0 HAKOTIICHHS
Y OTIEpaTUBHON 00paOOTKH TAaHHBIX, XapaKTEPH3YIOIINX WHIUBUIYTHHYIO JUHAMUKY
W3MEHEHHA MoKa3aTelield KauecTBa GOPMUPOBAHUS 3HAHUN 00yUaeMBIX.

O0bexToM HecsIeI0BaHN SBIAETCS HH(POPMAIIMOHHO-00pa30BaTeibHas CPeia CUCTEMBI
aBTOMAaTU3UPOBAHHOTO (JMCTaHIMOHHOTO0) 00y4eHws (A/1O) 00Opa3zoBaTebHOTO YUpe K ICHHS.

IIpenmeToM mcciiel0BaHUA BHICTYIIAET CUCTEMA aBTOMATU3MPOBAHHOTO O0YUYEHHUSI
CO CBOMCTBaMU aJIaliTallid Ha OCHOBE OJIOKA MapaMeTPUUECKUX KOTHUTUBHBIX MOJICIICH.

I'unoTte3a uccjie0BaHUs OCHOBBIBACTCS HA MPEANONIOKCHHUSIX O HETIPEPHIBHOCTH
pa3Butusg HOBBIX UT u pacmupenuun chepsl UX UCMOJIb30BaHUS B 00pa30BaHUM,
00CCTICUMBAFOLTIMX BOSMOYKHOCTb pei3aL{iL CPSTICTB ATIAITTVBHOIO 00yHeHr s B aBToManyizipoBaHHbIX MOC,
YUUTBIBAIOLIMX (PU3UOJIOTMYECKUE, TICUXOIOrMUYECKHE, IMHMBUCTYECKHE 1 TIPOYME OCOOEHHOCTH
cyOBbEeKTOB 00pa30BaTEIbHOrO Mpoliecca, MO3BOISIOMMNX MOBBICUTH 3P(HEKTUBHOCTD
(dbopMupoBaHUs 3HAHUI 00y4aeMOro ¢ MUHUMAIIbHBIMU HArpy3KaMu, TPaH3aKIIMOHHBIMU
Y BPEMEHHBIMH U3JIEPKKAMHU, a TAKXKE BBIACP)KATh TPEOyeMbIil yPOBEHb €0 MOATOTOBKH.

Leabo ucciieoBaHus sBsETCs MOBbIICHNE 3()(HEKTUBHOCTH (HYHKIIMOHUPOBAHUS
NOC AJIO 3a cyet peammzaliii HHAWBHIYTbHO-OPUEHTUPOBAHHOTO (hOPMHUPOBAHKSI 3HAHUIA
00y4aeMoro ¢ UCHOIb30BAHUEM AJANITUBHON F'eHEepalliu 00pa30BaTeIbHBIX BO3AECUCTBHIMA

Ha OCHOBE MHHOBAI[MOHHOIO OJI0OKAa MapaMeTpUUeCKuX KOTHUTUBHBIX Mojesnel (KM).
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CornacHo rumnoTe3e u ey pelaich cleAyomne 3a4a4u Hccjae10BaHusA:
1. Awnanuz TeopeTMdecKnX OCHOB MOCTpoeHMs1 aBroMarivpoBaHHbX MOC amarmuBHOTO
00y4eHHs C MOJIEIIBIO CyOBeKTa 00yUeHHs Ha 0a3e TeOpUH aBTOMATHYECKOTO YIIPaBIICHHS,
OPraHM3AIMOHHBIX MOJIETICH 1 TEXHOJIOTHIA B3aUMOICHCTBHSI CyOBEKTOB CO CPEZICTBAMH
00y4eHus, a TAKKE OCHOBHBIX MEPOTIPHUATUI NPU OpraHU3aliy WHAWBUAYAIHHO-
OPHEHTUPOBAHHOTO (POPMUPOBAHKST 3HAHHI: MOJIEIIEH perpe3eHTalK MH(DOPMAIMOHHO-
00pa3zoBaTeNbHBIX BO3JCUCTBUIA, AITOPUTMOB O0yUEHUs], ClICLIM(UKN pean3aliu
MOHUTOPHHTA YCIIEBAEMOCTHU U OLICHKU YPOBHS OCTATOYHBIX 3HAHUM 00y4aeMoro.
2. Cunmes ctpyktypbl MOC cuctembr AJIO co cBoMCTBaMU aianTaliii Ha OCHOBE OJIOKa
napamerpuueckux KM: ocoOeHHOCTH KaHaIOB MH(OPMAIIMOHHOTO B3aUMOIEHCTBUS
CYOBEKTOB M CPE/ICTB O0YUCHHMST;, CTICIIM(HKK OPTaHU3AIH, OCHOBHBIX TEXHOJIOTMYECKUX
ATanoB 00yUYeHUs KaK yIpaBIsieMOoro mnpoiiecca 1 KoMrnoHeHToB cuctembl AJIO.
3. Co30aHue TEXHOTIOTUHM KOTHUTUBHOTO MojiermpoBanys (TKM) mist cucreMHOro aHami3a
Y TOBBIICHUA YPPEKTUBHOCTH (QYyHKIIMOHMPOBaHUs aBToMaTu3upoBannoit NOC.
4. Dopmuposare KM cyobekra 00yuenust 1 KM cpezncrsa 00ydenus B ocHoBe MIOC AJIO.
5. Pazpabomia IporpaMMHOTO 0OCCTICUCHHS TSI aBTOMATH3AINH 33,149 HCCIICTIOBAHUSI.
OCHOBHBIMHU METOJXAM HCCHAEJAOBAHUSA ABISIOTCSHA:
®  TEOPETUYECKHUE — TEOPHSI CUCTEM, CUCTEMHBIN aHATIA3 1 MOJIETTUPOBAHKE, TEOPHIS yTIPARIICHI,
CTPYKTYPHUPOBAHKE 1 MPE/ICTARICHNE 3HAHMIA, NI KEHEpHAs TICUXOJIOTHS U TIeIarorvka;
® DKCIIEPUMEHTAIbHBIC — MPUKJIAIHBIE METOIbI TeOpUU HH(POpMaIuH, HU3NOIOTHH
CEHCOPHBIX CHCTEM (aHATM3ATOPOB), KOTHUTHBHOM TICHXOJIOT MM M TIPUKITATHOM JIAHTBUCTHIKHL
OcHoBHbIE HAYYHBbIE Pe3yJbTaThl, BIHOCUMbIEC Ha 3alIUTy U UX HOBU3HA!
1. Crpykrypa MOC u npunHImns! GyHKIIMOHUPOBAHUS KOMIOHEHTOB crcteMbl AJIO
CO CBOMCTBaMHM aJIaNTalliid Ha OCHOBE Osioka mapamerpuyeckux KM — ormmgarorcs
BO3MOYKHOCTBIO peaiuzayuis JOTIOTHUTEITLHOTO KOHTYpa afanTtaimu Ha ocHoe OJICO,
TI03BOJISTIOIIETO MOBBICUTH A dekTuBHOCTH (hyHKIMoHMpoBans MIOC cuctemsr AJ1O.
2. TKM, Bxirouast METOJIUKY €€ UCTIONB30BaHMsI, alITOPUTM (hPOpMHUPOBaHHs CTPYKTYpbl KM,
METOJIMKH HcclienoBanus napamerpoB KM u anroputm 06paboTKu armocTeprHOPHBIX
JIAHHBIX TECTUPOBAHMS — TTO3BOJBIET COOMBEMCINBEHHO (hOPMATU306aINb TIOCTIEIOBATEHOCTD
UCTIONIb30BaHUS TEXHOJIOTHH, noayyums cTpykTypy KM, obecneuums mocTaHOBKY
AKCIEPUMEHTA U TMArHOCTUKY mapametpoB KM cyObekra o0yuenus, chopmuposams
(YHKIIMIO OLICHMBAHWS 1 BBIUKICIIUTD TIOKA3aTelli KauecTBa TecTa Ha OCHOBE PEe3yJIbTaToB
TECTUPOBAHIES U B TIRJIOM 1p06echiu. KOMIVIEKCHbILL aramu3 YXDPeKTMBHOCTH (PYHKIMOHMPOBAHKST
NOC cuctemsl AJIO B paMKax cepuu BbIOpAHHBIX HAYUYHBIX aCMEKTOB.
3. Crpyxrypbl KM cyObekra o0yuenust u KM cpeactBa oOydeHUs — aKKyMyJTUPYIOT
COOTBETCTBEHHO TapameTpsl, xapakrepuzyronwe NOJICO u TexHnyeckrue BO3MOKHOCTU
cpercTBa 00yUeHUsL, 0DecnedUsas aIAITTIBHYO TEHEpaI IO 00pa30BaTeIIbHBIX BO3ICHCTBHIM.
4. KoMmrieke mporpamm, BKIFOYAFOIHI aIaTHBHBIA 3JTeKTPOHHBIN Y4eOHNK, OCHOBHOM
Y TIPUKJIAIHON JMArHOCTHYECKUE MOIYIIH — OOECTICUMBAIOT BO3MOKHOCTH COOTBETCTBEHHO
ABTOMATVBVPOBAHHON MHIIMBATTYITEHO-OPHEHTVPOBAHHON TeHepal i MHDOPMALIMOHHBIX (PParMeHToB,
OLICHKH YPOBHSI OCTATOUHBIX 3HAHMIA U TMarHOCTUKY napamerpoB KM cyOnekTa 00ydeHusL.
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TeopeTnueckasi 1 NIpaKTHYECKAs 3HAYNMOCTDb HCCJIeI0BAHUS 3aKITIOYACTCS!
1. Tlpemioaens! ocHoBbl peopranraiy MOC ¢ yseToM pearvBaliiv aiaTalii K THIMBAY U TbHbIM
0COOCHHOCTSIM (IMapaMeTpaM) CyObeKTOB 00ydeHHUs: CTpyKTypa cuctembl AJ1O
CO CBOICTBaMU ajianTanuu; cnenndurka ooydeHus: Kak ynpaBisieMOro npoiecca;
OCOOCHHOCTH CTPYKTYPbI KOMITOHEHTOB cricTeMbl AJ1O); OCHOBBI M3RIICUEHHS TTPSMETHBIX 3HAHHIA
JUTSL 11eNIeil IOCTPOSHUS TEOPETUKO-CIIPABOYHBIX MOAYJIEH AIIEKTPOHHBIX Y4EOHUKOB
U MapaMeTpPbI MX OLICHKY; crielmpuka ncrosbs3oBanus cpects MyastumMenna B MOC AJIO.
2. Brigenensl opranu3ainuoHHble U TexHoJornueckue moaupukaunu MOC,
a Tak)Ke MPUHIUINBl QYHKIUOHUPOBAHUSI KOMIOHEHTOB cuctemMbl AJ1O
IpH peajn3alry KOHTypa aJanTalii Ha OCHOBE Oyi0ka napamerpudeckux KM.
3. PaccMmoTpeHp! KaHaIbl THPOPMAIIMOHHOTO B3aUMOJICHCTBIS CyOBEKTOB M CPEZICTB 00YUeHHS
B cucteMe AJIO co cBokicTBamMH aanTaii Ha ocHOBe 0110ka KM, BbIziesIeHBI KITFOUCBEIC
TIapaMeTphl, BIUSTOIIHE Ha 3(heKTUBHOCTH (hopmMupoBanmst 3HaHMIA 00y4daemoro B MOC.
PazpaboTanHas TEXHONOIMsI KOTHUTUBHOTO MOZEMpOBaHKs odecrieunBaeT anams MOC.
[Tonyuennsie cTpykTypbl KM cyObekta 00yuenuss u KM cpeactBa oOyueHus
nocpeAacTBOM anroputMma GopmupoBaHus cTpyKTypbl KM mo3BonsiioT
obOecreunTh TeHepanuio HHGopMamnoHHBIX (pparmenToB agekBatHo MOJICO.
6. Pazpaborannble MeToauKa uccienoBanus napamerpo KM u anroputm o6paboTku
armoCTEePUOPHBIX TAaHHBIX TECTUPOBAHUS (POPMAIU3YIOT COOTBETCTBEHHO
TIOCTIEIOBATENIbHOCTY TIOCTAHOBKH SKCIIEpPUMEHTA U 00pabOTKH arlOCTEPHOPHBIX JAHHBIX.
7. Komruiekc nmporpaMM oOecreurnBaeT aBTOMATU3AIMIO aJaNTUBHON TeHepaluu
MH(OPMALIMOHHBIX (DParMEHTOB 1O JHCLIMITTHE HA OCHOBE MPEBAPUTENTHHO /IMArHOCTUPOBAHHBIX
napametpoB KM u mocrnenyrolyro O1eHKy ypOBHsI OCTaTOUHBIX 3HAHUH 00y4aeMoro.
JloCTOBEpPHOCTh HAYYHBIX Pe3yJIbTATOB 00€CIeYeHa CUCTEMHBIM IOIX0A0M
K OMMCAHUIO 00BEKTA HCCIIEAOBAHUS, KOPPEKTHBIM HUCTOIb30BaHUEM (PYHIaMEHTAIbHBIX
NOJIOXKEHUN Teopuu MHbopmManuu, GU3UOIOTUN CEHCOPHBIX CHUCTEM,
KOTHUTHUBHOMW MCUXOJIOTUH, IPUKIIATHON JIMHTBUCTUKH U SPTOHOMUKH, anpoOanueit
OCHOBHBIX TOJIOKEHHI JUCCEPTAIMM Ha CEMHHApaxX W KOH(EPEHIIMSIX PA3IMIHOTO YPOBHS,
pe3yabTaTaMy CTAaTHCTUYECKON 00pabOTKHY arioCTEPUOPHBIX TAHHBIX CEPUH SKCTIEPUMEHTOB.
BHenpeHue pe3yjJdbTaTOB HCCJAEJAOBAHMUSA OCYIMECTBIAIOCH
B «CaHkT-IleTepOyprckoM rocytapcTBeHHOM JIeKTpoTexHuUecKkoM yHuBepcutere "JIDTU"»
(«CIIOIDTY "JIDTU"») u «MexayHapoaHoM 0aHKOBCKOM HHCTUTYTe» («MBU»),
YTO TOJTBEPKIAETCS COOTBETCTBYIOIIMMHU aKTaMU O MPAKTUYECKOM HCIIOIh30BaAHUH,
Iyormaxapm. [ o Teme avice. onyon. 52 Ha 2007 1. (106 Ha 2012 1) [265 Ha 2018 1. ] Hay4HBIX padorT:
01 yyebnuk u 03 MeToaMUECKHX yKa3aHus K j1a0. pabotam o auctmmimHe «HbopMaTrkay;
01 yuebnuk (10 TomoB) no auctuiinHe «OUHAHCHI, IEHEKHOE O0paIlleHUE U KPEeIUT»;
02 paznena B 01 kot Hay4Hoi MoHorpadgum «MAH B (¢ dhopm. coaBTopaMU-TIperiosaBaresisiMH);
04 (10) yueOnbIX TocOOUS(i1) 1 HAy4YHBIX MOHOTpaduU(if) (C COaBTOPaMHU-AUTUIOMAHTAMH);
12 (29) [49] yueOHBbIX mOCcOOUM U Hay4yHBIX MOHOTpaduit (6€3 cOaBTOPOB);
01 (02) otuer(a) no uamMBUIYabHOM nHMIMaTUBHON HAP (2003-2005 1. 11 2006-2008 T.);
01 mpuioXeHHe K OTYETy 10 WHAUBHIyanbHOU nHuImarueaoit HUP (2003-2005 r.);
05 (09) [14] HayuHBIX cTaTel B HAYYHBIX KypHalaX, peKoMeH10BaHHbIX «BAK Py,
u3 Hux 00 (05) Hayunsix ctateil AenoHupoBaHsl Bo «"BUUHUTHU" "PAH"»;
22 (48) [182] HayunbIx goksana B Marepuaniax 11 (24) [39] MexmyHapoIHbIX HAYUHBIX KOH(EPEHIIHH,
a Takke ObLIO0 ToTydeHo 04 aBTOPCKUX CBUACTENLCTBA O JISIOHMPOBAHUH U PETHCTPAITIH
MPOM3BEIICHUN — 0OBEKTOB UHTEIUICKTyaIbHOM coocTBeHHOCTH B «PAO» (PD, T. MoOCKBa).
CTtpykrypa u 00beM auccepranuu. Pykonuch Ha mpaBax MOHOTpaUu COCTOUT
U3 BBEJICHHSI, CEMH Pa3/IeyioB (IV1aB), 3aKITFOYCHHS, OMOTHOrpadueckoro CIIMCKa, BKITFOUArOIIErO
120 naumeHoBanuil (0e3 nmpunoxenuii). OCHOBHAs 4acTh PabOTHI U3JIOKEHA
Ha 272 cTpaHUIaX MAIIMHOMKICHOTO TEKCTAa U COAEPXKUT 79 pucyHKoB u 29 Tabnui.

o s
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OCHOBHOE COOEPXXAHUE OUCCEPTALIUUA

Bo BBenennu nHpopMaTH3ams yupexkaeHUuil CuCTeMbl 00pa30BaHuUs BHICTYIIAET
CJIO’KHOM Hay4HOH MPoOJIeMOI MHHALTMUPYFOLICH PAcCMOTPEHHE IIMPOKOTO KPyTa HAyUHBIX OOJACTeH,
a TaK)K€ CO3JaHME MHHOBAI[MOHHBIX MOJX0J0B, METOJI0B, TEXHOJIOTUI U aJlTOPUTMOB
IpU pealn3anuu cpeacTB aBromatuzanuu B ocioBe MOC, koTopsie 00ecieuynBaioT
BO3MOKHOCTb aHAJTN3a 1 MOBbIIIeHHS 3 dexTuBHOCTH PyHKIMOHUpoBaHUs cuctemMbl AJ1O.

B nepgoii rinase «CocrosiHre po0IeMbl CO3IaHHS AalITUBHBIX WHTEIUICKTYJThbHBIX
cpen 00yueHus» 0O0CHOBAHbI AKTYaJIbHOCTh CO3/IaHHS aJalITUBHBIX UHTEJUIEKTYaIbHBIX
CPEACTB U Cpell aBTOMAaTU3UPOBAHHOTO O0yUeHUs, aHATU3 COCTOSIHUS MPOOJIEMBI
U CYLECTBYIOIIUE MPOTUBOPEUYUS, CTENEHb Pa3pabOTaHHOCTHU NPOOIEM bl
CO3/1aHUS aJallTUBHBIX UHTEJUIEKTYyaJIbHbBIX TEXHOJOTUN U CPEACTB 00yUeHUs,
nenapb u 3amauu coszganus agantuBHo MOC cuctemsr AJLIO Ha ocHOBe KM,
3Tamnbl CO3/aHUS W aHaAlIW3a CPpeJbl aBTOMATU3UPOBAHHOTO OO0OyUYEeHHS
Ha OCHOBE KOTHUTUBHBIX MOJIENIEH 1 TIEPEUEHb HAYYHBIX PE3YJIbTaTOB, BRIHOCUMBIX Ha 3allUTY.

Bo BTOpOIi r1aBe «AHanu3 HHOOPMALIMOHHBIX TEXHOJOTUN U TEOPETUUECKUE
OCHOBBI CO371aHMsI UH()OPMALIMOHHO-00Pa30BaTEIbHBIX CPEA U AaBTOMATU3MPOBAHHBIX
cpeAacTB o0OydueHUA» NpUBEIEHbl cTaHAApPTHl B oOynacTtu kauectBa MOC,
MPUOPUTETHBIEC ACTIEKTHI U HaMpaByieHus] HHPOpMaTHu3auu, OCHOBHBIEC IpUHIUIBI AJ[O,
ATanbl Pa3BUTHUS aBTOMATU3UPOBAHHBIX CPEJICTB U Cpea 00yueHHUs, OCOOEHHOCTHU
opraumaip MOC AJIO (Ha pacCTOSIHUM), XapaKTepUCTHKA BO3MOKHOCTeH crcteM AJ1O,
OCHOBHBbIE MMapaMeTpbl OLIEHKN COBPEMEHHBIX CPEIACTB 00yUYE€HUS U Pa3BUTHE
uX (PYHKIIMOHATBGHBIX BO3MOXKHOCTEH, 0COOCHHOCTH MH(POPMAIIMOHHOTO B3aUMOICHCTBUS
CcyOBEKTOB U cpeAcTB oOyueHnus B apromatuzupoBanHoit MOC, paktopsl Bnusomue
Ha 3¢ (EeKTUBHOCTH (HOPMHUPOBAHUS 3HAHUN 00ydaeMbIx B aBTomaTu3upoBanHoi OC,
BIIMsTHEE KOMIIOHEHTOB cucTeMbl AJIO Ha 310poBbe moTpedureneii (cyorektor MOC).

B Tpetneii rase «Cpea aBTOMaTU3UpOBAHHOTO OOYYEHHS CO CBOMCTBAMU afaNTalin
Ha OCHOBE KOTHUTHUBHBIX MOJIEJEN» PaCCMOTPEHBI CYITHOCTh MOAX0/1a K KOMILJIEKCHOMY
peleHnto poOIeMbl ¥ MOCTAHOBKA 3a/1au UCCIIEI0BaHMs, MOAN(DUKAIINY B OpraHU3aIiN
NOC nnst peanuzaiyiy yuetra WHIUBHIYAIbHBIX 0COOCHHOCTEH KOHTHHTEHTa 00yYaeMBbIX,
moudukarn B Texaonoruu AJIO mis peanusaiy KOHTypa afaanTainyui Ha ocHoBe KM,
ctpyktypa cpeasl AJIO co cBolicTBaMu ajgantanuu Ha ocHoBe KM
(Ha3HaueHue U PYHKIUHU aAalTUBHOTO 3JIEKTPOHHOTO yueOHuka (9Y), OCHOBHOT O
Y TIPUKJIATHOTO IMarHoCTHYecKux Moayie (JIM), ctpykrypa 6ioka napamerpuyeckux KM),
00paboTKa 1 U3BJIEUECHNE HH(POPMALH, CTPYKTYPHUPOBAHHUE JITAHHBIX U MPEJICTABICHUE 3HAHUIA
Jy1s HaronmHeHust DY (kacchuKaIys ICTOYHUKOB MH(OPMAIIH, METO/IbI TTOyUeHHs 3HAHUIM
TIO MPEMETHOM 0OTACTH, OCHOBHBIE MOJICITN TIPEICTARTICHIEST 3HAHHI, MH(DOPMALIMOHHAS CTPYKTypa DY,
MOCIIEI0BATENIbHOCTh HAIIOJIHEHUSI CTPYKTYPUPOBAaHHOW MH(pOpMalnel KoHTeHTa DY),
dbopmanbHoe onucanue agantuBHo MOC Ha ocHOBe TeopuH ynpaBiaeHHUS.
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Peammammss MOC AJIO Ha ocHoBe 0110ka KM 00ycraBnuBaeT opraHu3aiiiOHHbIC
Y TEXHOJIOTUUYECKHE MOAM(HKAIMN HA PA3TMYHBIX JTarax 00pa3oBaTelIbHOIo mporiecca (puc. 1).

E Co3nanue Co3nmanue Nsyuenune IIpoBeneuue Bersrienne (hakropoB § =
1| y4eOHBIX IIaHOB (MomuduKkanys) MaTepuana TECTUPOBAHHS TIOBBIIIEHHS g5 i
E C y4eTom OYMII C HCTIOIb30BaHHEM C UCTIONB30BAHAEM sdpdextuBHOCTH |3 T
' MeponpusaTHH 10 TUCLUUILTMHAM aJlalTHBHOTO JIMArHOCTIYECKOTrO o0y4eHust 5 Sl
a/IalITUBHOTO U TECTOB JJIEKTPOHHOTO MOTYJISE Y 3aTpyJHCHUI % 5!
' o0y4eHust NOJICO y4ueOHMKa B aJJaNTTUBHOM cpefie o0yyaemMoro 2 E '
: 1C 1C 1C 1T 1r T s
1 ==
E [ [TnanupoBanue H Toaroroska 9YMK ]”[ daza o0yueHus ]”[ ®dasza KOHTpOIA ]”[ ®daza ananmza ]§ 3:) i
e Beoeeaes S S ) e S )
I =
' [ [exanar ] [ Kadenpa ] [ OO0y4aeMsbIii 1 THIOTOP ] [IpemonaBarenn 5
1 1
: JC JC JL JC ( mveromer ) E
! Buecenue Pazpabotka 9YMK [TonroroBka Opranuzanus Peanuzanus = g '
1| B y4eOHBIH miaH Ul peanu3alun 3JIEKTPOHHOTO aBTOMaTHU3HUPOBAHHON CTaTHCTHYECKOH |5 .
1| MeponpusTHii a/IalITUBHOTO yueOHUKa JMarHOCTHKH 00paboTku 2 § !
| To opranuzanuu o0y4eHust JUIS peanu3aluu napamerpos OJICO anoCTEPHOPHBIX S« X,
i aJIalTUBHOTO Ha OCHOBE aJIalITUBHOTO U OLIEHKHU YPOBHS JTAaHHBIX =4 I
E o0yueHwust NOJICO o0Oy4ueHwust OCTaTOYHBIX 3HAHUH HCCIIEIOBaHHUS § 2 i

Pricynok 1. Momudukar v B opraHi3aIin ¥ TEXHOJIOTMH (POPMUPOBAHIS 3HAHHH TPH peaTi3al K
aJanTHBHOTO O0Oy4YeHHs Ha OCHOBE 0JI0Ka MapaMeTPUIECKUX KOTHUTHUBHBIX MOJIEICH

O6mas crpykrypa cucrembl AJIO ¢ saeMeHTaMu ajanTaldd Ha OCHOBE OJioKa
MApAMETPUUECKMX KOTHUTUBHBIX MOJIENEN (pHUC. 2) IPEACTABISET COOO0M 3aMKHYThIN KOHTYD,
BKJIIOYAIONIMIM JBa YPOBHS MHPOPMAIIMOHHOTO B3aUMOJIEUCTBUS U HECKOIBKO
KaHalloB oOMeHa MHPOpPMAIIMEN MEXY ABYMS KaTETOPUSAMHU CYOHEKTOB.

__________________________________________________________________

; - i ' < -
1 T >  w T T  ________ (
R I N DJIeKTPOHHBIH Y4eOHHK i i Kampam s [
: MHKAIICYJISLIA MOJEIN \;1 (C TIOAACPIKKON afalITUBHOW I'€HEPALNN ! pempe3eHTaluu ‘
| TpeOyeMBIX 3HAHHH .~ | 00yJArOIMX BO3/ICHCTBHIN) ' 3: 15070 (MY
COYEMbIX 3HAHMH v [P OOYHAIOIKX BOSACHCIBHI) S| 1 ______SHAHWM_ __
1 T
= | i i i =
= ! : : ! E
5= i Koruurusnas Koraurusnas : g &
g < OGpatHas cBA3b | |  OOGparHnas cBsi3b 5=
g~ TIEPBOTO YPOBHA | ! ML Mgnenb i|  BTOpOrO YpoBHS =E
- 1 -
E : MH(OPMAIIHOHHOTO |1 CgeHCTBa C%’ ekl '| nH(pOpPMaIOHHOTO =
. o <
g 3 B3aUMOJEHCTBUA | ! Sl DoysH '|  BlamMomeicTBUS € -
1
& E | |Baok mapamerputeckux : g E
S @ ! |KOTHUTHBHBIX MojeJer : g R
jas S 1 ! IS S
= i H ==
E g | .--7 KaHanm aHanu3a | TIpuicia/ ol INATHOCTHYCCKMI MORYIb | | -{aia)l HArHOCTHKE E 5
= E . napamMeTpoB i H (c mpotLeTypamu TMArHOCTHKH [1apaMETPOB ey MapameTpoB 1| = E
i *~ . KOTHUTVBHON MO | KOTHUTHBHON MOJIEITHA) i s MOJICO g~
_________________ ! L AVACY
= = } =
.-*Ranay anamiza 1 | OCHOBHOI AMATHOCTHYECKMIl MOXYIIb | | - KaHa7 MHATHOCTHKIL
P ! P
- 3 PEKTUBHOCTH i | (c mpowexypamu OLIEHKH YPOBHS :f:\ YPOBHS OCTaTquLIXE
>~.___oOy4yeHms " OCTAaTOYHBIX 3HAHUI 00y9aEMOro) N 3HAHUM '
L !

PucyHok 2. CrucreMa aBTOMAaTH3UPOBAHHOTO (JIMCTAHIIMOHHOTO) O0YYEHHUS CO CBOMCTBaMHU
aJlanTalyd Ha OCHOBE OJI0Ka MapaMEeTPUUYECKUX KOTHUTHUBHBIX MOJIENIEH
OOyueHue npenacTaBisgeT co0oil mpoiecc ynpapiasieMoro popMUpoBaHUs 3HAHU
00ydaeMoro M BKJIIOUYAET MOCJIEeA0BATEIbHOCTh 3TanoB 00paboTKu UH(pOpMaLUn:
BHU3yaJlbHAsl penpe3eHTalus, BOCIpUsITHE, MOHUMaHUe, GOPMUPOBAHNE HABBIKOB,
arperaiysi noJiydeHHON nHQOpMallMK B 3HaHUs. YPOBEHb OCTaTOUHBIX 3HAHUI 00y4aeMoro
3aBUCUT OT Kau€CTBa BOCIPUATHUS U MOHUMAaHUS UH(YOPMALIMOHHBIX ()parMeHTOB,
OTOOpKEHNE KOTOPBIX 00CCTICIMBAET MPOIIECCOP ATAITTHBHON PEMPE3EHTAIH B OCHOBE DY (pHC. 3).
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OrpaHnyeHHOCTh KOMMYHHKATUBHOM TyTUIEKCHOCTH (BUPTYaIbHOT0) MH(DOPMAIFIOHHOTO
B3aUMOJEHCTBUA CyOBEKTOB Pa3HbIX KaTeropuili 00ycaoBiIeHa ONOCPEI0BAHHOCTBIO
penpe3eHTalru o0pa3oBaTeNbHbIX Bo3ieHCTBHI ocpeacTtBoM cpenctB MOC (BY u [IM).
Jannbnii HepocTaTok npucyil cucteMam AJIO u Biusier Ha rpotiece (popMUpOBaHUS 3HAHUH,
MO03TOMY €Tr0 HEMOCPEJICTBEHHO HYKHO UCCIEA0BATh U TEXHOJIOTUYECKU YCTPAHSTh.

[Ipouecc o0yuenus B MOC AJIO MOXHO CTPYKTYPHO JAE€KOMIO3UPOBATH
(CemenoB B.B., Pactpurun JI.A., Dpenmreiin M.X. u 1p.) U onmucaTh B paMKax
(opMabHOTO arnmapaTa KJIaCCHYSCKON TEOPHH aBTOMATHUECKOTO ypaBiieHus (puc. 4).

Moc H—= P sl Dy e
! A OGyuaemplii A ---i
u* Voo
Y e e T
D - QIO |1 | DT .
oy [T amy, |
! 7y 7y o
Monens I ! 0] \Y ¥
TpebyeMBbIX > BOU ¥
3Hanuil (MT3) | o
X '
. — Anropurm <
Z e 00ydeHHUs ¢ -
Meroanueckne ' i '
yKazaHust E x*[u |v [y* |y E
W UHCTPYKIIHH, i Yy Yy VvV VY | o
CoAEpIKAINECS . biiok mapamerpruyeckux "
B YMK i KOTHHTHUBHBIX Mojelieii F : ¢

Pucynok 4. CtpykrypHas cxema cucteMbl AJ1O ¢ anemMeHTaMu ajanTaiiu
Ha OCHOBE 0JI0Ka MapaMeTPUUYECKUX KOTHUTUBHBIX MOJIeTeH
B npennoxennoit cxeme cuctema AJIO BkJIOYaET psAJ KOMIIOHEHTOB!

A
Koecnumuesnas mooens — onuchIBaeT OIIEHKY Y BEKTOpa cOCTOSIHUS Y CcyOBekTa

B (DYHKITUM COCTOSIHUSA Cpellbl X ¢ MH(OPMAIMOHHOTO Bo3eicTBus U : \? =F(X",U),

a caMo cocTosiHhe Y cyObekTa ompejensercs ero oneparopom F°: Y =F°(X,U),

T7Ie orieparop F Momeny CyObeKTa MOICKUT ONPENIETICHHTO U a/IANTAIH B TIPOLIECCE 00y JICHHISI.
Aneopumm ghopmuposanusa nopyuil ungopmayuu UMeeT AyarbHOE Ha3HAUCHUE!

BO-TEPBHBIX, OH OMpeaensieT obyuarmniee Boszaciicteue: U =¢(X",Y,Z",R),

rJIe ¢ — ajJrOPUTM OOyYeHHS; Y — OllEHKA COCTOSHUS 3HAHMUIA cyOBeKTa,
NoOJydYeHHAas ¢ NMoMOmMb (KOTHUTUBHOUN) Moagenu F;
Z" —uenb 00ydenus; C — pecypc 00ydeHus], COCTOSIIMIA M3 IBYX KoMroHeHT: C = (C”,C™),
rae C* — BHEWIHUI pecypc, ONpeaesieMblii BO3MOXHOCTAMU CUCTEMBI 00yUEHHMS
C”™ — BHYIPEHHHIA pecypc, BEIIETIeMBIH CyObekToM F° Ha 00ydeHye (HarprMep, BpeMs Ha 00ydEHIE);
BO-BTOPBIX, &JITOPUTM 00YUECHHS OIPE/IEIISET TECThI V , OTBETHI Ha KOTOPBIE HECYT MH(OPMALIHIO

A
0 KOTHUTUBHOM Mozienu F cyObekTa: V =W(X',Y), rme ¥ — anroput™ cuHTe3a Tecta V .
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bank obyuarnoweu ungpopmayuu (bOHU) conepxut Habop cBeaeHuu |,
HEOOXOJAUMBIX JJsI YCBOCHHUS CYOBEKTOM B Ipomecce OOyUYceHHUS.
Dopmuposamenv nopyuu ooyuenus (PI10) onpeaenseT Nopuuo HHHOPMAIIHIH,
nepeaBaeMylo cyObeKTy Ul U3y4eHUs Ha JaHHOM dTamne oO0ydenus: U™ =¥ (U, 1),

rae ¥, — anroputMm opmupoBaHus nopuuu (MHGOpMAMOHHOTO pparMeHTa).
B3amMeTuM, 4TO pas3sHHma Mexay U m U Takas kKe Kak,
HalpuMep, MEXKIY CCbUIKOW Ha KaKyl0-TO CTPAHMILy TEKCTa, T.€. €€ HOMEPOM, U TEKCTOM
9TO# cTpanuibl. UubiMu cioBamu, U — agpeca B BOU, a U™ — ux coaepxumoe.
@opmuposamenv mecmos (@T) paboraet anamoruduo: V' =¥,(V,1).
CyObekT B crcteMe 00y4eHusl PEACTaBIsIeT co00H «a1peoOpa3oBaTesiby COCTOSHUS CPeabl X
¥ Topimn o0ydaromiei napopmarmn U~ B coctosiare Y . HpOopMaIiio 06 3T0M COCTOSHAN
MOHO MOJIYYHUTHh TOJHKO C MOMOMIIBI TECTOBBIX BompocoB V' : Y =D, (Y,V"),
e D, —oreparop npeodpasoBaHKst TECTOBOM 3a/iaur V. 1 COCTOSIHKS Y CyOBEKTa B €10 OTBeT Y .
3ameTyM, YT B YaCTHOM CITydae, BO3MOXKHO U =V, 4T0 3HAYHTEIIBHO YIPOIIIACT OOYYAFOIITYFO CHCTEMY.
OueBUITHO, YTO Ka4eCTBEHHBIE MOKa3aTeIH Iporiecca 00yUYeHHs 3aBHUCST OT MapaMeTpOB
KM cyb6bekTa o0yuenust F u anroputma (popMupoBaHus MOPLHi HHOOPMALIMOHHO-
00pazoBaTeIbHbIX BO3IEHCTBUI ¢ , KOTOPbIA yunThIBaeT napamerpbl KM cpenctsa o0yueHusL.
B 4erBepToii ri1aBe «TeXHOIOTMS KOTHUTUBHOTO MOJIETIMPOBAHMSL. . .» TIPE/ICTABIICHbBI
ureparvBHbIi 1K1 TKM, Metomvka renons3oBanys TKM, criocoOb! rpericrarienyst CIpyKrypbl KIM,
anroput™ popmupoBanus cTpykTypbl KM, Metoauku uccnenoBanus napamerpo KM
CyOBeKTa U CpezicTBa O0YUEHUSI, ATOPUTM 00PaOOTKH arlOCTEPHOPHBIX JAHHBIX TECTUPOBAHUS.
TKM oGecriearBaeT roctpoeHrie CTpyKrypbl KM 1 ee rocrieyrolTiee MapaMeTprHieckoe HAIOHEHVE.
O06o0061eHHbIN nTepatiBHbI 1HKT TKM npemycMmarpruBaeT BO3BpaT Ha TPEIbLIYIIME 3TAIlbl
MCCIICIOBAHUS: €ClIM ObUTH CKOPPEKTUPOBAHBI LIENIU U 3aJa4H, BBISBIICHBI OMINOKH,
JOMYIIEHHBIC Ha MPEIBIAYIUX WK TeKyieM dtanax aHaiauza MOC AJIO (puc. 5).
Jist cnoxxabix MOC AZIO TKM npenycMmaTpuBaeT NpUBIIEHEHHE PAa KOHCYJIBTAHTOB,
KOTOpbIE 0003HAUYEHBI TUTEPAMU: METOIUCT (D) — IKCHEPT B 00JIACTU MEIaroruku,
korHutonor (K) — cmeuumanuct B o01acTu MHXKXEHEPUU 3HAHUH,
ob0ecneuynBalONUA KOPPEKTHOCTh MONYyUYeHHOH CTpyKTyps KM;
CUCTEMHBIM aHAJIUTHUK (A) — crelHraiucT B 00JIaCTH CUCTEMHOTO aHalu3a
u MmoanenupoBaHnuga (aBtromatuszupoBanunoin) MOC AJO;
nporpamMmmMuct (Il) — kBanuduuupOBaHHBN cnenquanucrT,
BJIAJICIOIIMI METOJIaMU U TIOJIXOAaMH PEATTU3AIK BBICOKOTEXHOJIOTUYHBIX cpeacts MOC
MOCPECTBOM COBPEMEHHBIX HHTETPUPOBAHHBIX CPEJ NPOTPAMMHUPOBAHUS.
KM otpaxkaet Hanbosee BaxkKHbIC aCTIEKTHI HHPOPMAIIMOHHOTO B3aUMOICUCTBUS
cyoObekToB 0oO0yueHus u cpeagctB odbyuenus B8 UOC AO,
TI03BOJISIET KAYECTBEHHO OOBSICHUT TIPUYMHBI 3aTPYHEHHI B rporiecce (GOpMHUPOBaHKS 3HAHUI.
CornacoBaHHOCTb reHepaluu UHGoOpMauMOHHBIX Bo3aekcTBuil u MOJICO
nocturHyTa rnocpenctBoM KM cyonekta ooyuenns u KM cpenctsa o0yqenus B UOC AJIO.
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1
Wnenrndukanms g[epBHque npencgaBneHm 9+K | 1a|3menenue nabopa
0OBEKTa, POLIECCA HTH SIRTICHHS 00 HCCICNYEMOM OOBEKTE, 3aj1a4 UCCICIOBAHUS | ]
MPOIIECCE MIIU SIBICHUU W OrpaHmeHHii
2 | KoHnenryanbHas cxema K 5
KounenTyamisauus MCCIIELyEMOM CHTYalun a 1%/[0IIH<1)HK3HM |
—_— B IIPEAMETHOM 00JIacTH Habopa KOHLCNTOB,
3] OIIMCHIBAIOIINX O0BEKT
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K 3a| M
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4 [ [TocTpoenue 1-To u 2-ro
dopmanuzanus 4] p K+(M)[ 4a | smenenue criocoba
YPOBHS CTPYKTYPBI <
s MIPEICTaBICHAS
\/ KOTHUTHBHOHW MOJCJIN KOTHUTHBHOMN MOJIEIH
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CTpyKTypHBIi P O?;HH CHT KTp g K+A | 5a [Momiduxarms neporo
aHajn3 P PYKTYD YPOBHS CTPYKTYpPBI [~
\/ KOTHUTHUBHOU MOJCIIN KOFHI/ITI/IBHOI\/'I MO/JICIH
6| Bepudukanus Broporo
[MapameTpuueckuii P o?;}m CHT r pH K+A | 6a [Momiukarwst BToporo
aHaau3 yp PYKTYp YPOBHSI CTPYKTYPBI [~
\/ KOIr'HUTHUBHOU MOJC/IHN KOTHUTHUBHOM MOJIEJIN
7 |Pa3zmenieHue NONY4EHHON | 7a| HecoOTBEeTCTBUSL
Peanmuzanus MOJICJIA B OCHOBE U 3aTPYIHCHHS —
—_— CpeJIbl UCCIICIOBAHUS TIPY MHTETPAITIHA MOJICITI
8] Monemuposanme 3+K+A[82]  TIpobnems
Mopnenuposanue OCHOBaHHOE ™| wu3MepeHus u yuera ]
— Ha [ICJIOCTHOM IOJIXO0JIC napameTpoB
ﬂ Craructudeckas o0paboTka A [9a BrisiBineHue
Amnanns JIAHHBIX MOJTy4EHHBIX C [IOMOLLIBIO 3aKOHOMEPHOCTEH [
T — KOrHUTHBHOW MOJEIH W HEOJTHO3HAYHOCTEHN
IpeamerHas M HuTepnperanus 3+A [10a Hayunoe
MHTEepPIpeTALHs MOTyYEHHBIX 3aBUCUMOCTEH 06OCHOBaHUE —
¥ 3aKOHOMEDHOCTEH (3HAHUI) TIOJTyYCHHBIX PE3YJIETATOBR
11|HoBble 3HaHKS O IMHAMUKE | 54p (L1 Jlo6aBIieHHE HOBBIX
Cunres Pa3BHUTHUS CUTYAITUH ACTIEKTOB PACCMOTPEHHUS [—
B IIPEIMETHOM 001aCTH 00BEKTA UCCTIEJOBAHMS

Pucynox 5. UTepaTUBHBIN MK TEXHOJIOTHH KOTHUTUBHOTO MOJICITUPOBAHUS

B nsToii rinaBe «bJIok mapaMeTpuYeCKUX KOTHUTUBHBIX MOJIETIEH 1 aHalnu3a
¥ TIoBbIIIeHs X(DPeKTMBHOCTH (hyHKIIMOHMPOBAHFEST aBTOMATIBAPOBAHHOM 00pa30BATEIBHON CPEIbD»
chopmMupoBaHbl HHHOBALIMOHHBIE CTPYKTYphl KM cyOBekTa u cpenctBa o0ydeHus .

KM cy0Onexra 00yueHus (puc. 6) mpeacTaBisieT co0oi MapaMeTprU30BaHHbIN perepTyap,
DIIETTOHUPOBAHHBIN HA COBOKYIHOCThH MOPTPETOB: (PU3HOJOTUUECKUN (0COOCHHOCTH
CEHCOPHOI'0 BOCHPUATUA MHPOPMAIIMU 3pUTEIIBHBIM U CIYyXOBBIM aHAJIU3ATOPaMu),
MICUXOJIOTUUECKUI (KOHBEPI€HTHBIE U JUBEPIE€HTHbIE MHTEIUIEKTYaJbHbIE CIIOCOOHOCTH,
00y4aeMoCTh ¥ TO3HABATEIbHBIC CTUIIM CYOBEKTa), THHTBUCTHUECCKUHN (€CTECTBEHHO-
SA3BIKOBBIE ACMEKTHl BUPTYAJIbHOW KOMMYHHUKAIMU), B I[€JIOM MO3BOJSET
npoaHanu3upoBaTh 3 (PEeKTUBHOCTH Mpolecca popMUpoBaHUs 3HAHUN 00ydaemoro,
MOCTYNAIOIIMX U3 HHPOPMALMOHHBIX ()ParMEHTOB T€HEPUPYEMBIX CPEICTBAMU OOYUEHHUSI.

KM cpenctBa o0yuenus (puc. 7) nuddepeHiupyercs Ha psij MOPTPETOB:
¢bu3ronI0rMyecKuii (0cOOEHHOCTH BU3YalIbHOW pENpe3eHTaLN: TapaMeTpbl poHa, mpudTa,
I[BETOBBIE CXEMbI OTOOPAXKEHHSI KOHTEHTA), ICUXOJOTHIECKHM (CIIOCO0 perpe3eHTalun
MH(OPMAI MOHHO-00Pa30BATRITBHBIX BOIGHCTBUIN: BT OTOOpaKacMOi MH(POpMALIH, CTYITH TPEIICTARTICHHST
UH(POPMAIMOHHBIX (PPArMEHTOB), TMHTBUCTUYCCKHH (SI3bIKOBBIC aCTIEKThI KOMMYHHKAITUH).
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Pucynox 6. CTpykTypa KOTHUTUBHON MOJIENH CyOBEKTa 00yUEHUS
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Pucynox 7. CTpykTypa KOTHUTUBHON MOJIETTH CPEJICTBA OOYUICHUS
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KM cy0nekTa 00ydeHus: TexHoysorudecku npumenuma B koutype MOC AJIO,
eciau cpenctBa oOydyeHHUsS CIOCOOHB FeHEpUPOBATH HHPOPMAIUOHHO -
oOpa3oBaTenbHbIe Bo3aeiicTBUs cornacoBanHo ¢ KM cpencTtBa oOyueHus.

Jdns meneit aBTomMmaTu3anuu 3amgad uccaegosanusg MOC
MCIOJIb30BAJICA CHEIUAIbHO PEAaIM30BAHHBINA KOMMJIEKC NPOTpPaMM.

B mecroii riaaBe «KoMmiieke mporpaMMHOTO oOecnieueH sl 1Ji aBTOMaTU3aluU
3ajJa4 MUCCIIEIOBaHUA» pa3paboTaH KOMIIEKC MpOrpaMM Ajs aBTOMaTU3aluu
3aJlay UCCJIEI0BaHUsI, B YACTHOCTH aJanTUBHBIN DY, OCHOBHOW U mpukiagHon M.

B cenbmoii riiaBe «Cratrctideckoe 000CHOBaHME MPAKTUUECKOTO MCIOIb30BAHUS
MOJyYEHHBIX PE3yJIbTaTOB» BbIAEIEHBI (aKTOPHI BIUsIOMMNE HA 3P(HEKTUBHOCTD
bopmMupoBaHus 3HaHUM oOydyaemoro B aBTomatuszupoBanunoit MOC,
0COOEHHOCTH OpraHU3alMU U NMIaH NPOBEJECHUS dDKCIEPUMEHTA,
0COOEHHOCTHU HCCIIeIOBaHUS MapaMeTpOB (PU3UOTOTUUECKOTO, TICUXOIOTUYECKOTO
U JIUHTBUCTHUUECKOTO mopTpeToB KM cyObekTa u cpeacTtBa oOydeHus,
crienuduKa MpeaIBapuTeIbHON 00pabOTKU arlOCTEPUOPHBIX PE3YIbTATOB AUATHOCTHKH,
0COOEHHOCTH BBIOOPa METO/IOB CTATHCTHYECKOTO aHAIN3a C(POPMUPOBAHHBIX BEIOOPOK JIAHHBIX,
aHalu3 TUHAMHUKU PE3yJIbTATUBHOCTH OOyYEHHS 3a HECKOJBKO JIET,
pPE3yIbTaThl PETPECCUOHHOIO U JUCKPUMHUHAHTHOIO aHajlMu3a.
Merommka rccrenoBans apametpoB KIM obecrieuria MoCTaHOBKY U TPOBEICHUE SKCTIEPUMEHTA.

Ha nmepBoM sTane uccinenoBanus npoBoauiachk nuarioctuka MOJICO —
0COOEHHOCTH BOCHPHUATHUSSI, 00pabOTKM U NOHUMAHUS UHPOPMAILUH .
PaccMmoTpeHHast TEXHOJIOTHS TPeAyCMaTPUBAET aBTOMATU3UPOBAHHOE UCCIIEOBAHUE
napaMeTpoB (PU3UOIOTHYECKOTO, IICUXOJIOTMYECKOT0 U JIMHIBUCTHYECKOTO nopTpeToB KM.
B xome nuarHocTuku mapameTpoB ¢puzuonmorudeckoro noprpera KM
CpeAHd KOHTHUHIE€HTA UCIBITYEMbIX HE BBISIBJIEHO CYOBEKTOB C pa3JIUYHBIMHU
AHOMAJNHUSIMHU BOCIPUATHSI HHOOPMAIIUU 3PUTEIbHONU CEHCOPHON CHCTEMOM .
NccnenoBanue NUHrBuctuueckoro noprpera KM HanmpaBiaeHO
Ha BBISIBJICHUE COOTBETCTBUS MEXKJAY YPOBHEM HM3JIOKECHUS MaTepuaia
00pa3oBaTeNbHBIM CPEJICTBOM M YPOBHEM BJIAaJEHUS SI3bIKOM CYyOBEKTA.

Ha BTOpOM 3Tame ocyuecTBisIach aBTOMAaTU3UPOBAHHASL pPENIPE3CHTaIUs
UH(POPMAITMOHHBIX (parMeHTOB mocpeacTsoM DY, yuutsiBaromiero napamerps MOJICO,
conmepxamuecs B nmapamerpuuyeckoit KM cyO6bekTta oOyueHuUs.
[Ipu penpesenTanuu yueOHOro MaTepuaiia B KaueCTBE OCHOBHBIX MCIOIb30BATUCH
HHGOPMAIIMOHHO-00pPa30BaTECIbHBIEC BO3ACHCTBUSA HECKOJIBKHUX BUIOB:
TEKCTOJOTHUYECKOTO, TAOJIUYHOTO U CXEMAaTHUYECKOTO (MJIOCKOCTHOTO).

Ha tperpeM 3Tane ocyuiecTBisuiach aBTOMaTU3UPOBaHHAS TMarHOCTUKA YPOBHS
OCTATOYHBIX 3HAHMI 00YYaeMbIX C UCTIONB30BAHUEM Pa3pabOTAHHOTO MPOrPAMMHOIO 00SCTICYEHIS,
COJZIepIKalIero B CBOE OCHOBE JBE LIKAJIbl OLIEHKH (CTaHAAPTHYIO U OalbHYIO).

Uccnenoranust mpoBogwich B «CITOIITY "JIDTU"» u «MBW» 1o psimy TUCIUITINH:
«Audopmatukay, «HTENIEKTyalbHbIE TEXHOJIOTHHU MPEICTABICHUS 3HAHUNY,
«baHkoBCcKOe neno», «byxrantepckuum ydyeT U ayauT»,
«Hanoru u Hanoroob6moxeHue», « YnpaieHuecKuil yuet» u «CTpaxoBaHHUE.

Onenka 3¢ ()eKTUBHOCTH BHEPEHUS PE3YIbTATOB UCCIEA0BAHUS IPOU3BOINIAC
C UCNOJb30BAHUEM OOMIENIPUHATHIX KPUTEPHUEB 3PPEKTUBHOCTU OOyUECHUS !

K ={k1;k2;k3}={Yi —Yi_l;J—i;%loO%}.

i-1 i-1
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Koaddunuentsr cooTBeTCTBEHHO 0003Ha4al0T a0CONIOTHBIM, CPAaBHUTEIbHBI U
¥ OTHOCHTEJIbHBIN MokazaTerm 3dexTnBHOCTH. B X071€ npakTrdeckoro vicrionbk3oBanus TKM
SKCIIEPUMEHT OCYIIECTBIISUICS B paMKaXx Psijia TPYIIIT UCIIBITYEMBIX (CYOBEKTOB O0YUCHNS).
Pe3ysTars! nepBUYHOM CTATHCTUYECKOM 00pabOTKH JAHHBIX SKCTIEPUMEHTA IPEZICTARTICHBI B Ta0. 1.

Tabnuua 1. Pe3ynbrathl cratuctTuyeckoid 00pabOTKH TaHHBIX SKCIIEPUMEHTA
HaumenoBanue

DKcrnepuMeHTalIbHAs TPYIINA UCIIBITYEMBIX

MoKa3aTest
Howmep rpymmsr 1 2 3 4 5 6 7 8
Komn. ucneiryemsix 26 28 22 25 27 23 21 24

OkcnepumenT Nel (0e3 ucnonb3oBanust TKM)
Cpennnii 6ann Y, | 3,850 | 3,414 | 3,224 | 3,678 | 4,036 | 3,643 | 3,790 | 3,645

CKO cp. 6amna 0,867 | 0,178 | 1,958 | 0,879 | 0,577 | 0,783 | 1,679 | 1,047
OkcnepumeHT Ne2 (¢ ucnonb3oBanueM TKM, muaHOCTHAs amanTaims)

Cpenuuii 6amn Y, | 4,041 | 3,674 | 3,357 | 3,786 | 4,157 | 3,853 | 3,821 | 3,743

CKO cp. 6amia 0,723 0,127 1,743 0,743 0,446 0,654 1,538 0,986
HWroru nccnenosanus

K, 0,191 | 0,26 | 0,133 | 0,108 | 0,121 | 0,21 | 0,031 | 0,098
K, 1,049 | 1,076 | 1,041 | 1,029 | 1,029 | 1,057 | 1,008 | 1,026
ks, % 4,96 7,62 4,13 2,94 3,0 5,77 0,82 2,69

N3menenne CKO | -0,144 | -0,051 | -0,215 | -0,136 | -0,131 | -0,129 | -0,141 | -0,061

Hayuno-mMeroauueckue ncceioBaHms U SKCIIepUMEHTaIbHas IpoBepKa 3()(HeKTHBHOCTH
dbyuknuorupoBarus MOC AJIO wa ocHoBe TKM ¢ ucnonp3zoBanrnem KM mo3BosT:
BO-TIEPBBIX,- BHISIBUTH OCOOEHHOCTH CEHCOPHOTO BOCTIPUATHSA ((PU3HOJIOrUYECKUil TOPTPET),
TIOCTICYFOITIEH OOPabOTKH (TICHXOJIOTHHUECKE I IOPTPET) M MOHMMAHKS (JTMHI BUCTHUCCKHIA IOPTPET)
pPa3IUYHBIX BUJAOB MHPOPMAIIUH, TPEACTABIAEMbIX KOHTUHTEHTY 00ydaeMbIX
NOCPEJCTBOM DJICKTPOHHBIX (aJalNTUBHBIX) 00pa30BaTEIbHBIX CPEJICTB;
BO-BTOPBIX,- pa3paboTaTh U MHTETPUPOBATH B YUeOHBIH MPOIIECC a/IalTUBHBIE CPENICTBA 00y UCHIIS
U 3JEKTPOHHBIC (aanmTUBHBIC) YUCOHO-METOAMICCKHUE KOMIJIEKCHI,
o0ecreunBaOIINe HHANBUIYATbHO-OPUECHTUPOBAaHHOE (a1anTUBHOE) O0yYCHHUE.

CratucTryeckuii aHaliu3 arloCTEPUOPHBIX JAHHBIX U MPAKTUYECKOE MCIOJIb30BaHKE
PE3yJIBTATOB MCCIIEIOBAHNMS B YI€OHOM TPOIIECCE TIO3BOJISIIOT CHIENIATh CIIEYFOIIHE BHIBO/IBL

e s(pdexTrBHOE UCTIONB30BaHKE MapameTpuueckoii KM B aBromatizupoBanHoi MOC
NpEeNoJiaraeT NPOEKTUPOBAHUE HIIEKTPOHHBIX YUEOHO-METOANUECKUX TOCOOUH;

e creneHb BausHUA napaMeTpoB KM Ha 3(pdexkTUBHOCTh 0OyUeHUS 3aBUCUT
OT KOHTUHTEHTa 00ydyaeMbIX U HOCUT UHIUMBUIYAJIbHBIH XapaKkTep,

¢ s(pdexTrBHOCTL 00YUeHUs ¢ Hcnionb3oBanreM TKM omnpenensercss BO3MOKHOCTSIMU

cpencts MOC, coaepxxkanueM DY 1mo UUKIY JUCUUILUIMH U LEISIMU 00yUeHMUS,
BapbHPYEMbIMHU B COOTBETCTBUH C yUEOHBIMH TUIAHAMH M paOOYMMH MIPOrpaMMaMHU.

B 3aki09eHNH JUccepTallMOHHON paboThl MOABEACHBI UTOTH UCCIIEIOBAHHUS,

JIaHA €T0 OLICHKA, YKA3aHbI BO3MOYKHBIE HAIPABJICHYS! IPUMEHEHMS TIOTyYeHHBIX pe3yibTaroB B IOC.

B xone o3HakOMIJEHHUs ¢ pyKONUChIO HAYyYHOU MOHOTpauu MOXKHO 3aMETHUTh,

YTO MpeJICTaBICHHbIe MaTepralibl 0azupyrotes Ha pynaamente UT oGyuenus, Teopun
ABTOMATHYECKOTO YIpaRJIeHHs, MeArOrvky, (DH3UONIOTIH, TICHXOJIOTUH 1 TPUKJIATHON JIMHI BUCTHKU.
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