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OBLAA XAPAKTEPUCTUKA PABOTDI

AKTYaJIbHOCTh TeMbl HCCJIEA0BAHUS OOBSICHICTCS IBOIIOLNKMEH MPUOPUTETOB
CO CTOPOHBI TOCYJAPCTBEHHBIX U MEXKAYHAPOIHBIX OPTAaHOB PErIaMEHTHUPYIOIIN X
TMIOJIUTHKY Pa3BUTHS CUCTEMbI 00pa3oBaHMs U MH(OpMATH3AILIIO 00pa30BaTelIbHOM chepsl,
pacmmpenreM TpeOOBaHM K CHHTE3y MH(DOPMAITOHHBIX Cpell 00pa30BaTeIbHBIX YIPSKICHHH,
HECOBEPILIEHCTBOM HAY4YHO-METOJMYECKOT0 M TEXHOJIOTUYECKOTO anmapara JJisi 00ecTieueHust
aHaIM3a 1 OLeHKU (P PeKkTHBHOCTH HHPOPMAITMOHHOTO B3aUMOICHCTBUS MEXKITY CyOBEKTaMU
Y CPEZICTBAMH 00YUEHHSI B 00pa30BaTe/IbHOM IPOIIECCE, OTCYTCTBAEM YHUBEPCATEHOIO HAYYHOTO
noxo/a (MeTo/1a ¥ TEXHOJIOTHH) K OIICHKE KauecTBa 00y4eHHs, BRIpAOOTAaHHOTO B paMKax
MPUKJIATHBIX OCHOB (PU3HOJIOTWH, TICUXOJIOTHH, TMHTBUCTHKY U T.1I., @ TAKOKE HETPEPHIBHBIM
pPa3BUTHEM U TIOSIBJIICHUEM HOBaIMii B o0actv nH(popMarmioHHbIX Texaonoruit (MT) u cpen
POTrPaMMHPOBAHUSI, BOSHUKHOBEHHEM psifia IPo0IeM B pa3IMIHbIX chepax ConruaTbHON
AKTHBHOCTH, BIIASIONINX HA MOTPEOUTEIHLCKUE MTPEIIOYTCHUST 00pa30BaTEIbHBIX YCIYT.

['moGamm3arwst MHGOPMALIMIOHHON Cpe/bl TOCTUHITYCTPHAIBLHOTO OOIIECTBA U BBICOKHE
TEMIIbI HAyYHO-TEXHIYECKOTO Iporpecca 00yClaBIUBalOT SKCIOHEHIIMATBHBIN POCT TIOTOKOB
uH(pOpMALIMK KaK COBOKYITHOTO arperara 3HaHU{ 1O Pa3InYHbIM MPEIMETHBIM 00JIacTsIM,
YTO OMpeenseT creuduKy 00pazoBaTeIbHOIO MPOIECca, KOBAPUAHTHYIO OIPAHUUECHHOMY
BPEMEHH 00yUEHHST M BO3MOYKHOCTSIM ((DH3HOJIOrYECKIM, TICHXOJIOTMYECKHM | JIAHI BUCTUYECKIM)
CYOBEKTOB 00y4EHWMS, TOTPEONTEIBCKUE TIPEATIOYTEHIST KOTOPBIX OIOCPEI0BAHHBIM 00pa3oM
TaKXe BIUSAIOT Ha OPTaHU3ALHOHHO-METOANYECKYIO U TEXHOJIOTHYECKYI0 OCHOBBI
00pa30BATEITHHOTO MPOIIECCa B aBTOMATVZHPOBAHHOM MH(popMaroHHo-00pazoBarestbHoH cperie (HOC).

Bo3Hukaetr He0OXOAUMOCTh CO3/IaHUS MOJIXO0I0B, METOJIOB U TEXHOJIOTHH
JUTSL KCCIIeIOBAaHUS BO3MOXKHOCTEeH aBToMaTuzupoBanHoi MOC u oneHku kayecTBa
(GyHKIIMOHUPOBAHUS pa3padaThIBAEMBIX B HEH aJallTHBHBIX 00YYarONIUX CPEICTB,
MO3BOJISIIOIINX TEHEPUPOBATH HHPOPMAIIMOHHO-00pa30BaTEIIbHBIC BO3ACHCTBUS
Ha OCHOBE WH/MBUYaJTbHBIX OCOOCHHOCTEH TMUHOCTH cyObekToB 00yueHus (MOJICO).

TeopeTnko-MeTon0/10r4ecKasi 0CHOBA MCCJIEI0BAHMS OTPAKACTCS B HAYUHBIX TPYIax
POCCHICKHX ¥ 3apyOeKHBIX YUEHBIX: BOIPOCHI OPraHHM3aIlINN, TEXHUYECKOTO U METOIITYECKOTO
obecrieyeHns: aBTOMAaTU3UPOBAHHOTO 00y4YeHHs B cepe BhIcIIero oOpa3zoBaHu s
(EprmioB AT, Kannin B.H., Cosetos B.51. 1 ap.); mporpamMmumpoBaHHOE 0OydeHre 1 pa3paboTka
obyuarommx cucteM (Briggs L., Harrison N. u 11p.); TeXHOIOTUH JUCTAaHIIMOHHOTO OOyYEHHS
(Knowles M.S,, Moore M.G. 1 1p.); Bocrpristive ariekTporHoi rrgopmar i (Dillon A., Salomon G. 1 1p);
MaTeMaTUIeCKre METO/IbI M MOJICITM aHAIW3a U CHHTE3a aBTOMATUYECKUX CHCTEM YIIPABIICHUS
(Aizepman MLA., Becereperuii B.A. 11 11p.); Teopust oTkpbIThIx crcteM (Mowcees H.H., Xaxen I. v 1p.);
Teopusi MoziepoBanus yaeoHoro nporecca (becmanbko B.I1., Mamoun E.U. u ap.);
TeOPHST MHTE/TICKTYTHHBIX CHICTEM M ST36IKOB IMpeTicTaryicHr s 3Hanmi (Vsarterxo K1, Tocrienos [1A. 1 1p),
teopust anroputMoB (I'ypesuu W.b., XKypasnes FO.U. u np.), 00beKTHO-OpHEHTHUPOBAHHAS
THapaJurMa B MHTETPUPOBaHHBIX cpenax nporpammupoans (3uxept K., Ipsuc C.P. u mp.).
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Lipobnema curnmesza IOC «anarrrviBHOTO» 00y4eHust Ha ocHoBe HOBbIX U T errie He joctaroyHo
IIIUPOKO PeEIIeHa, XOTsI MHOTHE €€ acTIeKThI, B TOM YMCJIE U HE CBSI3aHHBIE ¢ HEH HAIPsMYIO,
HO UCKITFOUMTEITHHO BKHBIE B CHITY CBOSH (PyHIIAMEHTATBHOCTH, PA3padamui8aiuch TieIaroraMmy,
(bH3HONIOramMH, TICHXOJIOraMH, JIMTHTBUCTaMH, cielaicTamy B oomact UT: cuctembl 0OyyeHus
1 THHOBALIMIOHHBIE TTpoLiecch B 00pasosank (I abiiepun 151, 3arespurckuii BI, Maxmytos ML u 1p);
JIMYHOCTHO-OPHEHTHPOBAHHOE 00pesoarye (Amorarsim [1LA., Bormapesckast EB,, Skvanckas IC. v mp);
MOZIETIMPOBAHKE K TIporpaMmMirpoBanHoe 00yuetive (bectiarmbio BIL, Iepuryrckii B.C., Tambpura HD. v 1p);
ncuxodusnonorus Bocupustus (M3maiinos U.A., Kpoas B.M., Cmupros B.M. u np.);
koruutuBHas rcuxojorus (dpyxunun B.H., 3unuenko T.I1., Xonoanas M.A. u np.);
npukiaaanas nuHreuctuka (I'mk M.JI., Koopuna H.A., [Toranora P.K. u ap.).

AHanm3 COBPEMEHHOTO dTara pa3BUTHS TEXHOJIOTHIA (ABTOMAaTH3UPOBAHHOTO) OOy UYECHHS
MO3BOJIMJ BHIABUTH HauboJiee CyllleCTBeHHbIe Pa3JiHYHbIe IPOTHBOPEYHS:

® CYIIECTBYIOIIME TEXHOJIOTUU CO3/IaHUSI aBTOMATU3MPOBAHHBIX CPEACTB O0YUCHUS
1 yaeOHo-MeToamueckrx KomiutekcoB (YMK) npaxmuuecku ve yuumvicarom 0COOCHHOCTH
00paboTku MHGOpMAUKA 00ydaeMbIM KaK CyObEKTOM IIpollecca 00yd eHus,
® COBEpILICHCTBOBAHME OPraHM3alMU U TEXHOJIOIUHU MPOLIECCa aBTOMATU3UPOBAHHOTO
00y4eHust ooycnagmeaem Heooxooumocmv anamiza YhPEeKTMBHOCTH (DYHKIIMOHAPOBAHKST
MH(POPMAITMOHHO-00pa30BaTEILHON Cpellbl C YYETOM MHIMBUITYATIbHBIX OCOOCHHOCTEMH
CyOBEKTOB 00y4IeHMS ((PU3HOTOTHIECKHX, TICHXOIOTMUECKIUX, TMHTBUCTHYECKHUX U T.I1.);
e TpeboBanms K coBpeMeHHbIM MOC uruyuiupyrom MOHHTOPHHT, PeaTM3aIii0 HAKOTUICHHS
¥ OTIEpaTUBHON 00paOOTKH TAHHBIX, XapaKTEPH3YIOIINX HIMBUIYATGHYIO JUHAMUKY
W3MEHEHHS MoKa3aTesield KauecTBa GOPMUPOBAHUS 3HAHUN 00yUaeMBIX.

O0beKkTOM HCcsIeI0BaHUS SIBISIETCS] MH(POPMAIIMOHHO-00pa30BaTeNbHAs CPeia CUCTEMBI
ABTOMAaTU3UPOBAHHOTO (TCcTaHIMOHHOTO0) 00y4eHus (AJIO) 0OpazoBaTebHOrO YUPEXKICHHUSI.

IIpeamerom ucciieq0BaHUA BBICTYIIAET CUCTEMA aBTOMATU3UPOBAHHOTO O0YUYCHUS
CO CBOMCTBaMH aJIalTallid Ha OCHOBE OJIOKA MapaMeTPHUUECKUX KOTHUTUBHBIX MO/ICIEH.

I'unoTte3a uccjieq0BaHNs OCHOBBIBACTCS HA MPEATIOIOKEHHUSIX O HETIPEPHIBHOCTH
pa3Butus HOBBIX UT u pacmupenuu chepsl UX UCIMOIB30BaHUS B 00pa30BaHUH,
00RCTICUMBAFOITIMX BOSMOYKHOCTb pei3aL{iL CPSTICTB ATIAITTMBHOIO 00y HUeHK st B aBToManizrpoaHHbIX MOC,
YUUTBIBAIONIMX (PUBUOTIOIMYECKHUE, TICHXOJIOTMYECKHE, JTMHTBUCTHYECKUE U TIPOUKE OCOOCHHOCTH
CyOBbEKTOB 00pa30BaTEIbHOTrO MpOolLiecca, MO3BOISIOMNX MOBBICUTH 3PHEKTUBHOCTD
dbopMUpoBaHUS 3HAHUI 00Yy4aeMOro ¢ MUHUMAJIbHBIMU Harpy3KaMmu, TPaH3aKIMOHHBIMU
Y BPEMEHHBIMH U3JIEPIKKAMHU, a TAKXKE BBIACPKATh TPEOyEeMbIil YPOBEHB €0 MOATOTOBKH.

Leabo ucciieoBaHus sBseTCs MOBbIICHNE d()(HEKTUBHOCTH (HYHKIIMOHUPOBAHUS
NOC AJIO 3a cyet peanmmzaliiyi MHIUBUTYIbHO-OPUEHTUPOBAHHOTO (hOPMUPOBAHKST 3HAHUIA
00y4aeMoro ¢ UCHOJIb30BAHMEM AJAIITUBHON reHepaliiy 00pa3oBaTeIbHbIX BO3ACHCTBUIMI

Ha OCHOBE MHHOBAIIMOHHOTO OJI0OKA MapaMeTpUUEeCKUX KOTHUTUBHBIX Mojenel (KM).
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CornacHo TUnoTe3e U Ledu Pelauch CIeAyIonnue 3a4a4u Hccjael0BaHuA:
1. Auanuz TEOpETMUECKMX OCHOB MOCTpOoeHMsT aBToMarm3upoBaHHbIX MOC amanTuBHOTO
00y4eHHs C MOJIENIBIO CyOheKTa 00y4UeHHs Ha 0a3e TeOpHUH aBTOMATHYECKOTO YIIPABJICHHS,
OPraHU3AIMOHHBIX MOJIETICH 1 TEXHOJIOTHIA B3aUMOJICUCTBHSI CyOBEKTOB CO CPEICTBAMH
00y4eHus], a TAKKE OCHOBHBIX MEPONPHUITUI TIPU OpraHU3alMK WHAWBUAYAbHO-
OPUEHTUPOBAHHOTO (POPMUPOBAHMS 3HAHUIA: MOZIETIEH Perpe3eHTali MH()OPMALIMOHHO-
00pazoBaTeNbHBIX BO3JCUCTBUIA, AITOPUTMOB O0YUEHUS, ClICLIU(DUKN peaTn3aliiu
MOHUTOPHHTA YCIIEBAEMOCTHU M OIICHKH YPOBHS OCTaTOYHBIX 3HAHUI 00y4aemMoro.
2. Cunmes ctpykrypbl MOC cuctembl AJIO co cBoMCTBaMH aianTaly Ha OCHOBE OJIOKa
napametpuueckux KM: ocobeHHOCTH KaHaIOB MH(OPMAIIMOHHOTO B3aUMOACHCTBUS
CyOBEKTOB ¥ CPEJICTB O0YUCHHMST;, CIICIIM(DUKI OPraHU3aIH, OCHOBHBIX TEXHOJIOTMUECKUX
3TarnoB 00y4eHHUs KaK yIpaBIsieMoro mnpoiecca 1 KoMrnoHeHToB cuctembl AJIO.
3. Co30anue TexHonoruy KorautusHoro mozaermposanus (TKM) st cucteMHoro aHanmiza
¥ OBbIIeHHS 3G GEeKTUBHOCTH (PyHKIIMOHUpPOBaHMs aBToMaTu3upoBanHoi MOC.
4. Dopmuposarue KM cyObekra 00yuenust 1 KM cpencrsa 00ydenus B ocHoBe TOC AJIO.
5. Pazpabomia IporpaMMHOTO 0OSCTICUSHHMS IS aBTOMATH3AITNH 33,149 ICCIICTOBAHKS.
OCHOBHBIMH METOJAAM HCCJHEJAOBAaHUSA SABISIOTCA:
®  TEOPETUHUECKHE — TEOPHsl CUCTEM, CUCTEMHBIN aHATM3 Y MOJIESIMPOBAHIE, TEOPHS! YIIPABJICHNS,
CTPYKTYPUPOBAHUE U MPEICTABIICHUE 3HAHNM, MHHKEHEPHAs! TICUXOJIOTUSI U [eJIarOTHUKa;
® SKCHEPUMEHTAJbHBIE — MPHUKIIAJHBIE METOAbI TeOpUN UHGOPMALUH, (PU3HOIIOTHH
CEHCOPHBIX CUCTEM (QHATTM3aTOPOB), KOTHUTUBHOM IICHXOJIONMH Y MPHKJIAHOM JIMHIBUCTUKHL.
OcHoBHbBIC HAY4YHBbIE Pe3yJabTaThl, BIHOCUMbIEC Ha 3aLIUTy U UX HOBU3HA!
1. Crpyxrypa MOC u npuHimnb! QyHKIIMOHUPOBAHUS KOMIIOHEHTOB crcTeMbl AJ1O
CO CBOIMCTBaMHU aJialTalii Ha OCHOBE Osioka mapamerpuyeckux KM — ommuarorcs
BO3MOXKHOCTBIO peau3ayuis TOTIONHATELHOTO KOHTYpa anarraimu Ha ocHoe MIOJICO,
TIO3BOJISTFOIIIETO TIOBLICUTH A dexTrBHOCTh PpyHKImMoHnpoBanust MOC cucrembr AJ1O.
2. TKM, Brmrouast METOIIMKY €€ UCTIONB30BaHMSL, AIITOPUTM (hOpMUpPOBaHHsI CTPYKTYpbl KM,
METOJIMKH HcclieoBaHus napamerpoB KM u anroputm o0pabOTKH arnocTepHOPHBIX
JIAHHBIX TeCTUPOBAHUSI — TIO3BOTBIET COOMBENICINGEHHO (hOpMAI306aITb TIOCTIETIOBATENTHHOCTD
UCIIOJIb30BAHUS TEXHOJIOTUH, noayyums cTpykTypy KM, obecneuums nocTaHOBKY
HKCTIEPUMEHTA U IMarHOCTUKY MapameTpoB KM cyOnekTa o0ydeHus, chopmuposams
(YHKLIMIO OLICHUBAHKS 1 BBIYMCIIUTH TIOKa3aTeNlM KauecTBa TecTa Ha OCHOBE PEe3yJIbTaToOB
TeCTUPOBAHIIS U B TICTIOM /POGECHiLL KOMIVIEKCHbILL aHamu3 XPPEKTMBHOCTY (DyHKIMOHHPOBAHST
NOC cuctemsr AJIO B pamMkax cepuu BIOpAHHBIX HAYUYHBIX aCMEKTOB.
3. Crpyxtypsl KM cyObekta o0ydyenus u KM cpeactBa oOydeHUst — aKKyMyJTUPYIOT
COOTBETCTBEHHO MapameTpsl, xapakrepusytorme MOJICO u TexHuueckrie BO3MOXHOCTH
CperICcTBa OOYUCHHS, 00ecneyUBas AIATITABHYIO TEHEPAITEO 00pa30BaTeTbHBIX BO3ICHCTBUM.
4. KoMmruieke mporpamMm, BKIFOYAFOIIWIA aJANTHBHBINA 3EKTPOHHBIA YIeOHNK, OCHOBHOM
U TIPUKIIAHON AMArHOCTUYECKIE MOJTYIIM — OOECTIEYMBAIOT BO3MOXKHOCTH COOTBETCTBEHHO
ABTOMATVBVPOBAHHON MHIMBATTYITEHO-OPHEHTHPOBAHHON TeHEpa K MH(OPMATMOHHBIX (DparMeHTOB,
OIICHKH YPOBHSI OCTATOYHBIX 3HAHMIA M TMarHOCTUKH napamerpoB KM cyOnekTa 00ydeHwsI.
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TeopeTnueckasi 1 NIpaKTHYeCKasi 3HAYMMOCTDb HCCJIeJOBAHUS 3aKITI0YACTCS!
1. Tlpemoxennt ocHoBb peopranvzaiin MOC ¢ yueroM peavzaiiig aiarar v K THIBATY UTHHBIM
0co0eHHOCTSIM (TapameTpaMm) CyOBeKTOB 00ydeHus: CTpyKTypa cucteMbl AJ[O
CO CBOMCTBaMU ajanTtanuu; crnenupuka 00ydeHHs Kak yIpaBsieMOro mporecca;
OCOOCHHOCTH CTPYKTYpbI KOMIIOHEHTOB chicTeMbl AJIO; OCHOBbI M3RIICUEHHS TPEMETHBIX 3HAHUIA
JUISL LIeTIel TTOCTPOEHUSI TEOPETUKO-CIPABOYHBIX MOJTYJIEH AJIEKTPOHHBIX YIEOHUKOB
¥ ITapaMeTphI UX OLICHKH; crierduka ncroms3oBanms cpencts MyastuMenra B MOC AJIO.
2. BreimeneHsl opranu3anuoHHble U TexHoJornueckue monupukanuu MOC,
a Tak)Ke MPUHIHIB QYHKIUOHUPOBAHUS KOMIOHEHTOB cucTeMbl AJ1O
[pU peau3alluy KOHTypa aJanTaluy Ha ocHOBe Os1oka mapaMmerpuueckux KM.
3. Paccmotpenp! kaHaThI MH(POPMAITMOHHOTO B3AMMOJICHCTBISI CYOBEKTOB M CPEIICTB O0YICHHS
B cucteme AJIO co cBoiicTBamu aanTaiiy Ha ocHoBe Os10ka KM, BbljiesieHbI KITtOueBbIe
napaMeTpbl, BIUsOIHe Ha 3(dekTiBHOCTH hopmrpoBanms 3HaHM 00ydaemoro B MOC.
PazpaboTanHas TeXHOIOTMs KOTHUTUBHOTO MOJIeNpoBaHwst ooecrieurnBaet anamas MOC.
[Tomyuennsie cTpykTypsl KM cyObekTa 00ydenus u KM cpenctBa oOydeHust
nocpencTBoM airropurma ¢dopMmupoBanusi cTpykTypsl KM mo3BonasioT
oOecrieunTh renepanuio napopmamonssix pparmentos agekBatHo MOJICO.
6. PazpaboranHble MeTonMKa uccienoBanus napamerpoB KM u anroputm o6paboTku
aroCTEePUOPHBIX JAHHBIX TECTUPOBAHUS (HOPMATU3YIOT COOTBETCTBEHHO
TIOCJIE/IOBATENIEHOCTY TIOCTAHOBKH SKCTIEPHMEHTA 1 00pabOTKH arioCTEPHOPHBIX JAHHBIX.
7. Kommiekc nporpamm obecrieunBaeT aBTOMATU3AIMIO aIallTUBHON TeHepaluu
MH(POPMAITMOHHBIX (hparMEHTOB TI0 IUCLATTTMHE HA OCHOBE TPSIBAPHITEITHHO AFArHOCTPOBAHHBIX
napameTpoB KM 1 nociemyrolnyto OleHKY YPOBHSI OCTaTOUHBIX 3HAHHUI 00y4aeMoro.
JlocTOBEpPHOCTh HAYYHBIX Pe3yJbTATOB 00€CleYeHa CUCTEMHBIM OAX0I0M
K OMHCAaHUIO0 00BEKTA UCCIIEI0BAHUS, KOPPEKTHBIM MCIOB30BaHEM (yHIaMEHTAIbHBIX
NOJNOXEeHUU Teopuu MHGopMauu, QU3UOIOTUU CEHCOPHBIX CUCTEM,
KOTHUTHUBHOM ICUXOJIOTUH, TPUKIIATHON JIMHTBUCTUKHA U YPTOHOMUKH, anpoOanuei
OCHOBHBIX TOJIO’KEHUH TCCEPTAlMK HA CEMUHAPaX U KOH(PEPEHILIMIX Pa3IMuHOrO YPOBHS,
pe3yJIbTaTaMM CTATUCTHYECKON 00pabOTKH arloCTEPHOPHBIX TAHHBIX CEPUH SKCIIEPUMEHTOB.
BHenpeHue pe3yabTaTOB HCCIAEAOBAHMSA OCYIECTBIAIOCH
B «Cankt-TleTepOyprckoM rocyiapcTBEHHOM 3JIeKTpoTexHnueckoM yauBepcutere "JIOTU"»
(«CITOIDTY "JIDTU"») n «MexayHapoHoM 0aHKOBCKOM HMHCTUTYTe» («MBU»),
YTO MOATBEPKIAETCSI COOTBETCTBYIOIIUMH aKTAMHU O TIPAKTUIECKOM UCIOJIH30BAHUMU.
Iyormaxarpm. [ o Teme avice. omyon. 52 Ha 2007 1. (106 Ha 2012 1) [265 Ha 2018 1. ] HAy4HBIX padorT:
01 yueOnrk 1 03 MeToaMUeCKNX yKa3aHus K j1al. padotam mo auctmmiiHe «uadopmarikay;
01 yuebnuk (10 TomoB) o quctumimHe «OUHAHCH, IEHEKHOE 00paIleHNne U KPEIUT;
02 paznena B 01 korwt. HayuHoi MoHorpadum «MAH B (¢ dopm. coaBTopaMU-TIperionaBaresisMi);
04 (10) yuebnbIx ocobusi(it) 1 HaydHBIX MOHOTpaduu(it) (C COaBTOPaMH-AUTIOMAHTAMH);
12 (29) [49] yueOHBIX mOCOOUM U HayuHBIX MOHOTpaduit (6e3 coaBTOpPOB);
01 (02) otuer(a) no uaMBUIYyaTbHON MHUIMaTUBHONW HP (2003-2005 1. 11 2006-2008 T.);
01 mpuioXeHne K OTYeTy 10 MHANBHAyabHOU nHUImatuBaoit HUP (2003-2005 1.);
05 (09) [14] HayuHBIX cTaTell B HAYYHBIX KypHalIax, peKOMCHI0BaHHBIX «BAK POy,
u3 Hux 00 (05) mayunsix ctateil genonupoBansl Bo «"BUHUTHU" "PAH"»;
22 (48) [182] HayunbIx gokmana B Marepranax 11 (24) [39] MexxmyHapoIHbIX HAYUHBIX KOH()EPEHIIHH,
a Takke ObLI0 ToTy4eHo 04 aBTOPCKUX CBUCTENLCTBA O ICTIOHUPOBAHUH U PETHCTPAITIH
MPOU3BEACHUIN — 00BEKTOB MHTEIUIEKTYalTbHOU coOcTBeHHOCTH B «PAO» (P®D, T. MockBa).
CTpykTypa u 00beM auccepramuu. Pykonuces Ha nmpaBax MOHOTpaduu COCTOUT
13 BBEJICHHSI, CEMH Pa3/IesioB (IV1aB), 3aKITFOUYCHIS, OHOTHOrpaduecKoro CIMcKa, BKITFOUAFOIIErO
120 naumeHnoBanuii (0e3 nmpunoxenuii). OCHOBHAsE 4acTh PabOTHI U3JIOKEHA
Ha 272 cTpaHUIaX MAIIMHOMKMCHOTO TEKCTA U COAEPXKHUT 79 pUCyHKOB U 29 Tabnuil.

a s
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OCHOBHOE COOEPXAHUE OUCCEPTALUU

Bo BBeaennu nHpopmaTH3anus yUpexKICHUN CUCTEMbl 00pa30BaHusl BHICTyAeT
CJIO’KHOM Hay4HOM TPOOJIEMON MHULIMUPYHOLIEH PACCMOTPEHHE IIMPOKOTO KPyTra HAYYHBIX 00JAaCcTel,
a TaK)Ke CO3JaHME MHHOBAIIMOHHBIX MOJAX0I0B, METOJI0B, TEXHOJIOTHI U alTOPUTMO B
IpH peanu3anuu cpeacTB aBTomaTusauuu B ocHoe MOC, kotopsie oOecneunBaroT
BO3MOKHOCTb aHaJIM3a U MOBbIIIEHUS Y dexTnBHOCTH (PyHKIMOHUpoBaHuUs crcTeMbl AJ[O.

B nepBoii riiase «CocTosiHrE MPOOIEMBbI CO3aHMS aAaNTUBHBIX MHTEIUIEKTYJIbHBIX
cpen o0yueHHs» 000CHOBAHbI aKTyaIbHOCTh CO3JIaHMsI aIAITUBHBIX MHTEIICKTYAIbHBIX
CPEJICTB U Cpell aBTOMAaTU3UPOBAHHOTO 00yYEHHUS, aHATU3 COCTOSHUS MPOOIEMBI
U CYIIECTBYIOIIKUE MPOTUBOPEUHS, CTENEHb pa3pabOTaHHOCTU MPOOIEeM bl
CO3JaHUS alalITUBHBIX UHTEJJIEKTYyaJIbHBIX TEXHOJIOTUHN U CPEICTB 0O0yUYeHU,
nenb u 3agauu co3manus agantuBHo MOC cuctemsr AJJO Ha ocHOBe KM,
3Tamnbl CO3/JaHUSA U aHalM3a CpeJbl aBTOMAaTU3UPOBAHHOIO O0y4YeHUS
HA OCHOBE KOTHUTUBHBIX MOZIENIEN 1 TIEPEUEHb HAYUHbIX PE3YJIbTAaTOB, BHIHOCUMBIX Ha 3allIUTY.

Bo BTOpOIi r1aBe « AHann3 HHOOPMALIMOHHBIX TEXHOJIOTHUH U TEOPETUUYECKHUE
OCHOBBI CO37aHusI NHPOPMAIIMOHHO-00Pa30BaTENbHBIX CPEIl U ABTOMATHU3UPOBAHHBIX
CpencTB OOy4YeHHSA» MPUBEACHBI CTaHIApTH B oO0nactu kadectBa MOC,
MPUOPHUTETHBIE aCTIEKThI U HANpaBieHus: HHpopMaTU3aluu, ocHoBHbIe ipuHIHUITEL AJ[O,
3Tanbl pa3BUTUS aBTOMAaTU3UPOBAHHBIX CPEJICTB U cpea 00yueHusl, OCOOEHHOCTHU
opranmaip MOC AJIO (Ha paccTOsIHUM), XapaKTepUCTHKa Bo3MoxkHocTel cuctem AJ10,
OCHOBHBIEC MTapaMeTphl OL[EHKU COBPEMEHHBIX CPEACTB 00yUYeHHS U pa3BUTHE
uX (PyHKIIMOHATBHBIX BO3MOKHOCTEH, 0COOEHHOCTH MH(POPMAITMIOHHOTO B3aMMO/ICHCTBHUS
cyOBeKTOB U cpeacTB o0ydeHus: B aBTomatusupoBanHoit UOC, dakTtopsl Baustomme
Ha AP PEKTUBHOCTH (POPMHUPOBAHUS 3HAHMI 00ydaeMbIX B aBToMaTu3upoBaHHoit NOC,
BIUsTHUE KOMIIOHEHTOB cucTeMbl AJIO Ha 3mopoBbe moTpeduTeneit (cyobekToB MOC).

B T1petneii riaBe «Cpena aBTOMaTH3MPOBAHHOTO O0YUEHHS CO CBOMCTBAMH a/IalTaIlH
HA OCHOBE KOTHUTHUBHBIX MOJIEJIEN» PACCMOTPEHBI CYHUTHOCTh MOAX0/1a K KOMILJIEKCHOMY
peleHuto npoOIeMbl U TOCTAaHOBKA 3a/1au UCCIIEI0BaHMs, MOJU(PHUKAILIMYA B OpPraHU3aUH
NOC nnst peanmzaiyiy yuetra WHIUBHIYATbHBIX 0COOCHHOCTEH KOHTHHTEHTa 00yYaeMBbIX,
Moubukamu B TexHonoruu AJ1O is peanuszaiuu KOHTypa ajanTtaiuu Ha ocHoBe KM,
ctpyktypa cpeasl AJIO co cBolicTBamMu ajgantanuu Ha ocHoBe KM
(Ha3HaueHue U PYHKIUU aAalTUBHOTO 3JIEKTPOHHOTO yueOHuka (YY), OCHOBHOT O
Y TIPUKJIATHOTO IMAarHoCTHYecKux MoAayJie (JIM), ctpykrypa 61oka napamerpuyeckux KM),
00paboTKa 1 U3BJI€UCHNE HH(POPMAIH, CTPYKTYPUPOBAHKE TAHHBIX U MPE/ICTABICHNE 3HAHUI
JUTst HanosHeHus1 DY (KiacchuKalist HICTOYHUKOB MH(POPMAITUH, METObI TIOTyYeHHsI 3HAHMI
10 MPEAMETHOM 00NACTH, OCHOBHBIE MOIEN MPETICTARICHHS! 3HAHMI, TH(OPMALIMOHHAs CTpyKTypa DY,
MOCJIEI0BATENBHOCTh HAMIOJIHEHUSI CTPYKTYpUPOBaHHOW MH(pOopManeld koHTeHTa DY),
dbopmanbHoe onucanue agantuBHo MOC Ha ocHOBE TeOpHUH yNpaBIEHHUS.
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Peammzamus MOC AJIO Ha ocHoBe O10ka KM 00ycnaBnuBaeT opraHu3aliiOHHbIC
Y TEXHOJIOTMYECKHE MOAM(HKAIMHI Ha Pa3MUHBIX dTarax 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
' MeponpusaTHi 10 IUCLUUILTHHAM 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 ) Z
! 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 opraHu3zanUn o0y4eHust JUIS peanu3aun napamerpos OJICO anoCTEPHOPHBIX S« X,
i aJIalTUBHOTO Ha OCHOBE aJIalITUBHOTO U OLIEHKHU YPOBHS JTAHHBIX =4 I
E o0yueHwust NOJICO o0Oy4ueHwust OCTaTOYHBIX 3HAHUH HCCIIEIOBaHHUS § 2 i

Pucynok 1. Momudukarvi B opraHu3alii ¥ TeXHOIOrMH (hopMUPOBAHIS 3HAHHI TIPU peaT3alin
a/IalITUBHOTO O0YYEHHsI Ha OCHOBE OJI0Ka MapaMeTpUIeCKUX KOTHUTUBHBIX MOJIETIeH

Oo6mas crpykrypa cuctembl AJIO ¢ sIeMeHTaMu ajanTalud Ha OCHOBE OJloKa
MapaMeTPUYECKUX KOTHUTHBHBIX MOJIENeH (pHC. 2) MPEACTaBISET COO0M 3aMKHYThIN KOHTYD,
BKJIIOYAIONIMH JBa YPOBHS MH(MOPMAIIMOHHOTO B3aUMOJICHCTBUS U HECKOJIbKO
KaHaJoB oOMeHa MHPOpPMAIIUEH MEXKAY IBYMS KaTETOPUIMHU CYOBEKTOB.

__________________________________________________________________

. .- i ' - -
1 T >  w T T  ________ (
R I N DJIeKTPOHHBIIH Y4eOHHK i i Kampam s [
: MHKAIICYJISLIA MOJEIN \;1 (C TIOAACPIKKON afalITUBHOW I'€HEPALNN ! pempe3eHTaluu ‘
| TpeOyeMBIX 3HAHHUH .~ | 00yJArOIMX BO3/ICHCTBHIN) ' 3: 15070 (MY
COYEMBIX 3HAHNU v | OOydJalommiX BO3ACMCTBMM) | 1 ______3HaHMM __
1 T
= : i i : =
= ! : : ! S
5 i KoruutusHas Koraurusnas : 5 £
g < OGpatHas cBA3b | |  OOGparHnas cBsi3b 5~
g~ TIEPBOTO YPOBHA | ! ML Mgnenb i|  BTOpOrO YpoBHS =E
Ll 1 -
E : MH(OPMAIIHOHHOTO |1 CgeHCTBa C%’ ekl '| nH(pOpPMaIOHHOTO =
. v <
g 3 B3aUMOJEHCTBUA | ! Sl Doy '|  BlamMomeicTBUS € -
1
& E | |Baok mapamerputecknx : g E
S ! |KOTHUTHBHBIX MOJeIel ' ? <
= S 1 ! IS S
= i H ==
E < | ..-” Kaman aHanuza | i TIprKia/Hoii IHATHOCTHYECKUI MOLY.TH E _.-kaHaJl TUATHOCTUKH E S
E E e . napamMeTpoB i ! (C TpoueaypamMu TMarHoCTUKU MapaMeTpoB :{\ rnapamMeTpoB i ‘E E
i *~ . KOTHUTVBHON MO | KOTHUTHBHON MOJIEITHA) i s MOJICO g~
_________________ ! o AV
g = B z
.-""KaHawT aHam3a |1 OCHOBHOI IHATHOCTHYECKHUIT MOTY.Ib E -~KaHaN JUArHOCTUKI,
- e ! - -
- 3 PEKTUBHOCTH i | (c mpowexypamu OLIEHKH YPOBHS :f:\ YPOBHS OCTaTquLIXE
>~.___oOydyeHms " OCTAaTOYHBIX 3HAHUI 00y9aeMOro) N 3HAHUM '
L

PucyHok 2. CucreMa aBTOMaTH3UPOBAHHOTO (JMCTAHIIMOHHOTO) OOYYCHHS CO CBOMCTBAMH
ajlanTalMy Ha OCHOBE 0JI0Ka MapaMEeTPUUECKUX KOTHUTUBHBIX MOJIENEN
OOyueHnue npencrapisieT coO0M Mmpolece yupasisieMoro (opMUpPOBaHUS 3HAHUM
00ydaeMoro M BKJIIOUYAET MOCJIEA0BATEIbHOCTh 3TaoB 00paboTKN MHpOpMALIUH
BU3yalibHas penpe3eHTalus, BOCIpUATHE, TOHUMaHue, JOPMUPOBaHUE HABBIKOB,
arperanysi oJiydeHHOM HH(POpMAIMY B 3HAHUS. Y POBEHb OCTATOYHBIX 3HAHUI 00y4aeMoro
3aBUCHUT OT KaueCcTBa BOCIPUATHS U TIOHUMAaHUs MHOOPMAMOHHBIX (parMeHTOB,
OTOOpaYKEHHE KOTOPBIX 00ECTIEYMBACT MPOLIECCOP ATIAITUBHON PEIpe3eHTALIMHI B 0CHOBE DY (pHC. 3).
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OrpaHn4eHHOCTh KOMMYHHKATUBHOM JyTUIEKCHOCTH (BUPTYaTIbHOT0) MH(POPMAIIFIOHHOTO
B3aUMOJIEICTBUSA CyOBEKTOB pa3HbIX KaTeropuii 00ycioBieHa ONOCPEI0BAHHOCTBIO
perpe3eHTalu 00pa3oBaTebHBIX Bo3eicTBUI ocpencTBoM cpenctB MOC (OY u JIM).
Jannbnii Hepoctatok npucyil cucteMam AJIO u Biusier Ha nporiecc (GopMUpPOBaHKS 3HAHUM,
MO3TOMY €T0 HEMOCPEICTBEHHO HYXHO MCCIE0BaTh U TEXHOJIOTUYECKU YCTPAHSATb.

[Ipouecc o0yuenuss B MOC AJIO MOXHO CTPYKTYPHO JAEKOMIIO3UPOBATH
(Cemenos B.B., Pactpurun JI.A., Dpenmreiin M.X. u 1p.) U onmucaTh B paMKax
(opMabHOTO armnapaTa KJIacCHUECKON TEOPHH aBTOMATUYECKOTO ypaBieHus (puc. 4).

Moc H—= B sl Dy e
! A OGyuaemplii A ---i
u* Voo
Y e e T
D - QIO |1 | DT .
e T oy, |
! 7y 7y o
Monuens I ! 0] \Y ¥
TpebyeMBIX > BOU ¥
3Hanuil (MT3) | o
X '
. — Anropurm <
Z e 00yueHHUs ¢ -
Meroanueckne ' i '
yKa3aHust E x*[u [v [y* |y E
W UHCTPYKIIHH, i \ A A A | o
CoAEpIKAINECS . biiok mapamerpruyeckux "
B YMK i KOTHHTHUBHBIX Mojelieii F : ¢

Pucynok 4. CtpykrypHas cxema cucteMbl AJ1O ¢ anemeHTaMu ajantaiuu
Ha OCHOBE 0JI0Ka MapaMeTPUUYECKUX KOTHUTHUBHBIX MOJIEIEH
B npennoxennoit cxeme cucrtema AJIO BkIo4YaeT psaijg KOMIOHEHTOB!

AN
Kocnumuenas mooens — onuchbIBaeT OIIEHKY Y BEKTOpa COCTOSIHUS Y CyOBeKTa

B (DYHKIIMH COCTOSTHUS Cpelibl X W MH(OPMAIIMOHHOTO Bo3iecTBUs U ! Y= F(X",U),
a caMo CocTosiHME Y cyObekTa ompesensercs ero oneparopom F°: Y =F°(X,U),
T7Ie oreparop F Momeny CyObeKTa MOICKUT ONPENIETICHHIO 1 /TANTAIMH B TIPOLIECCE 00y UICHYISI.

Aneopumm ¢hopmuposanus nopyuii uHgopmayuu UMeeT AyarbHOE Ha3HAUYCHUE!

BO-IEPBHIX, OH ompeaenseT obyuarwmuiee Bosaeiicreue: U =¢(X ,Y,Z",R),

rie ¢ — aJIropuTM OOyYeHUS; Y — OueHKa COCTOSHMS 3HAHMIA cy0bekTa,
NOJy4YeHHAass ¢ NoMOmMb (KOTHUTUBHON) Moagenu F;
Z" — uenb 00ydenust; C — pecypce 00ydeHH s, COCTOSIINI U3 ABYX KomroHeHT: C = (C*,C™),
rae C* — BHEMIHUH pecypc, ONpeaeIsieMblii BO3MOXHOCTAMHU CHCTEMBI 00yYeHMS
C ™ — BHYTPEHHHIA Pecypc, BEIIEIIeMBIi CyObekToM F° Ha 00ydeHre (Harprmep, BpeMst Ha O0yUCHHE);
BO-BTOPBIX, AITOPUTM 00YUEHHS ONPEZIENSET TeCThI V , OTBETHI HA KOTOpbIE HEeCYT MH(OpMALIO

A
0 KOTHUTUBHOM Mozien F cyObekta: V =W(X ,Y), rme ¥ — alroput™ clHTE3a Tecta V .
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bank obyuarowei ungpopmayuu (bOHU) conepxut Habop cBeaeHuu |,
HEOOXOAUMBIX AJSI YCBOEGHHUS CYyOBEKTOM B Impouecce oOydeHHUS.
Dopmuposamenv nopyuu ooyuenus (PI10) onpenenseT Nopuuo HHHOPMAIIUH,
nepeaaBacMyro CyObeKTy Ul U3y4YeHHs Ha JaHHOM dTare o0yudenus: U™ =¥, (U, 1),

rae ¥, — anroput™Mm GopmMupoBaHUs nopuuu (MHPOPMALMOHHOTO pparMeHTa).

3aMeTuM, 4TO pa3HuUuNa Mmexay U u U Takas Xe Kak,
HaIpUMep, MEX]Ty CCbUIKOW Ha KaKyl0-TO CTPaHUILy TEKCTa, T.€. €€ HOMEPOM, U TEKCTOM
3TOM cTpanuibl. MHsiMu cioBamu, U — agpeca B BOU, a U™ — ux comepkumoe.

Dopmuposamenv mecmoeé (@T) paboraeT aHanmoruduo: V =¥, (V,1).

CyObekT B crcteMe 00y4eHusI IPEICTaBISIET cO00I «a1peoOpa3oBaTesib COCTOSHUS CPEIbl X
¥ TiopiH oOydaroreit uagopmarmu U~ B coctosiaue Y . MH(opMarmio 06 5TOM COCTOSHHM
MOJKHO MOJYYHUTh TOJBKO C MOMOIIBIO TECTOBBIX BOMPOCOB V' : Y =D, (Y,V"),
e D, —omneparop MpeoOpa3oBaHKst TECTOBOM 3a/1aur V- M COCTOSIHES Y CyOBEKTa B €ro OTBeT Y .
3aMenM, YTO B YaCTHOM CITy4ae, BOSMOKHO U =V, YTO 3HAUUTEILHO YIPOLIAET O0YHAFOLIYEO CHCTEMY.
OueBHIHO, YTO KAUeCTBEHHbIE MTOKA3aTENH IpoLiecca 00yUYEHHsI 3aBUCAT OT MapaMeTpoB
KM cyb6bexra o0yuenust F u anroputma popMupoBaHus TOpLUHH UHPOPMAIITOHHO-
00pa3oBaTelbHbIX BO3IEUCTBUI ¢ , KOTOPbIA yunThIBaeT napamerpbl KM cpeactsa o0yueHusL.

B 4erBepToii ri1aBe «TeXHOIOTMS KOTHUTUBHOTO MOJETUPOBAHMUSL. . .» TPE/ICTABIICHbI
urepatviBHbIA 1K1 TKM, Metonvka ucrions3oBanust TKM, criocoObl npencTaniieHns CIpyKTypbl KM,
anroput™ (popmupoBanus cTpykTypbl KM, MmeTonuku uccnenoBanus napamerpos KM
CyOBEKTa 1 CPeICTBA O0YUCHHSI, AJITOPUTM 00paOOTKH arfoCTePHUOPHBIX JAHHBIX TECTHPOBAHMS.

TKM oGecrieunBaet roctpoeHre CTpyKrypbl KM 1 ee TocrieyroITiee NapaMeTpruieckoe HATOMHEHVE.
O06o006meHHbIM nTeparuBHb 1K TKM mpemycMmarpruBaeT BO3BpaT Ha MPEIbIIYIIME 3TaIlbl
HCCIICIOBAHUS: €ClIU ObUTH CKOPPEKTUPOBAHBI LIENIU W 3a7a4H, BBISIBJIECHBI OIIUOKH,
JOMYIIEHHBIC Ha TMPEIBLAYIUX WK TeKyieM stanax anaiauza MOC AJIO (puc. 5).

Jiist cnoxxabix MOC AZIO TKM npenycmatpuBaeT NpUBIICHEHUE PAa KOHCYJIBTAHTOB,
KOTOpbIe 0003HAUCHBI IUTepaMu: MeTOAUCT (D) — IKCIepT B 0OJACTH MEAarorukH,
korHutonor (K) — cmeuunanuct B o0nacTu MHXEHEPUU 3HAHUMU,
o0ecneyuBawIM Ul KOPPEKTHOCTh MOJNYUYEHHON cTpykTypb KM;
CUCTEMHBIN aHANUTHUK (A) — creluaaucT B 00J1aCTH CUCTEMHOTO aHallu3a
u MmoanenupoBanuda (aBtromatuszupoBanunoin) MOC ANO,;
nporpamMmMuct (Il) — kBanuduuUuUpOBaAaHHBHN CHEUUANUCT,
BJTAJICIOIINI METOJJaMHU U TIOJIXOJIAMH PeajI3allii BBICOKOTEXHONOTHUHBIX cpenactB MOC
MOCPEICTBOM COBPEMEHHBIX HHTETPUPOBAHHBIX CpeJ MPOTPaAaMMUPOBAHUS.

KM otpaxaet Hanbosee BaxXKHbIC aCTIEKThI HHPOPMAIIMOHHOTO B3aMOICHCTBUS
cyoObekToB 0o00yueHuss u cpeagctB odbyuenus B8 UOC AO,
TI03BOJISIET KAYECTBEHHO OOBSICHUTH MPUUMHBI 3aTPY/IHEHHUH B rpotiecce (popMUpOBaHus 3HAHUHA.
CornacoBaHHOCTh IeHepaluu UHGPOpMaUUMOHHBIX Bo3aekcTBUl 1 MOJICO
nocrurayTa nocpeactBom KM cyonekra o0ydernst 1 KM cpeactsa o0yuenust B UOC AJIO.
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1
Wnenrnduxanms lgeanque npencgaBneHm 9+K | 1a|3menenne naGopa
0OBEKTa, POLIECCA HTH SIRTICHHS 00 HCCICNYEMOM OOBEKTE, 3aj1a4 UCCICIOBAHUS | ]
MPOIIECCE MITU SIBICHUU W OrpaHmeHHii
2 | KoHnenryanbHas cxema K 5
Kounentyamisauus MCCIIELyEMOM CHTYalun a 1%/[0IIH<1)HK3HM |
—_— B IIPEAMETHOM 00JIacTH Habopa KOHLCNTOB,
3] OIIMCHIBAIOIINX O0BEKT
3| CrpykTypupoBaHHbIe 3HAHUS
K 3a| M
npUKanys
CrpykrypupoBanue 0 cuTyanuu (00beKTe) oanuxan o | ]
N KOHIICTITYaJIbHOM
e B IIPEIMETHOM 001aCcTH CXEMBI OOBEKTa
4 [ [TocTpoenue 1-To u 2-ro
dopmanuzanus 4] p K+(M)[ 4a | smenenue criocoba
YPOBHS CTPYKTYPBI <
s MIPEICTaBICHUS
\/ KOTHUTHBHOHW MOJCJIN KOTHUTHBHOMN MOJIEIH
5 | Bepudukanus nepBoro
CTpyKTypHBIi P O(b];HH cHT KTp g K+A | 5a [Momidwkarmst epporo
aHajms KngHTHBH(fg Moy peJm YPOBHA CTPyKTYPB! ]
T A KOTHUTUBHOW MOJIETN
6| Bepudukanus Broporo
ITapamerpuueckuii puduKa p K+A | 6a |Momidukars Broporo
AT YPOBHS CTPYKTYpBI YPOBHS CTPYKTYDEL [~
\/ KOIr'HUTHUBHOU MOJC/IHN KOTHUTHUBHOM MOJIEJIN
7 |Pa3zMmenieHue NONY4EHHON | 7a| HecoOTBEeTCTBUA
Peanuzanus MOJIEIIH B OCHOBE U 3aTPYIHCHHS —
—_— CpeJIbl UCCIICIOBAHUS MPU UHTETPALIMN MOJICIIH
8] Monemuposanme 3+K+A[82]  TIpobnems
Mopnenuposanue OCHOBaHHOE ™| wu3MepeHus u yuera ]
— Ha [ICJIOCTHOM IOJIXO0J1C napameTpoB
ﬂ Craructudgeckas o0paboTka A [9a BrsiBineHue
Amnanns JIAHHBIX MOJTyYEeHHBIX C [IOMOLLIBIO 3aKOHOMEPHOCTEH [
T — KOrHUTHBHOW MOJEIH W HEOJTHO3HAYHOCTEHN
IpeamerHas M HuTepnperanus 3+A [10a Hayunoe
MHTEepPIpeTALHs MOTyYEHHBIX 3aBUCUMOCTEH 06GOCHOBaHHE —
¥ 3aKOHOMEDHOCTEH (3HAHUI) TIOJTyYCHHBIX PE3YJIETATOB
11|HoBble 3HaHKS O IMHAMUKE | 54p (L1 JloGaBeHre HOBBIX
Cunres Pa3BUTHSA CUTYyalN ACTIEKTOB PACCMOTPEHUS —
B IIPEIMETHOM 001aCTH 00BEKTa UCCTIEJOBAHMS

Pucynox 5. UTepaTUBHBIN LMK TEXHOJIOTUHA KOTHUTUBHOTO MOJICTTUPOBAHUS

B nsaroi raase «bIiOk mapaMeTpUYEeCKNX KOTHUTUBHBIX MOJIEJIEN IS aHAIU3a
¥ TIOBBIIIeHUsT A(HPeKTMBHOCTH (DyHKIIMOHHPOBAHHST aBTOMATVBUPOBAHHOW 00pa30BaATEIIHHON CpeibD
chopmMupoBaHbl UHHOBAIIMOHHBIE CTPYKTYphl KM cyOBekTa u cpesictBa o0yueHus.

KM cy0Onekra 00yueHuns (puc. 6) mpeacTaBisieT co0oi MapaMeTprU30BaHHbIN perepTyap,
AIICJIOHUPOBAHHBIN HA COBOKYITHOCTH OPTPETOB: (HPU3NOTOTHIECKHM (0COOCHHOCTH
CEHCOPHOT0 BOCTIPUATHS WHPOPMAIIUN 3PUTEIBHBIM U CIYXOBBIM aHAIU3ATOPaMu),
MICUXOJIOTUYECKUH (KOHBEPI€HTHBIC U JUBEPIEHTHBIE MHTEIUIEKTyalIbHbIE CIIOCOOHOCTH,
00y4aeMoCTh U MO3HABATEIbHBIE CTUIIN CYOBEKTa), TMHIBUCTUUECKUIN (€CTECTBEHHO-
SA3BIKOBBIE ACMEKTHl BUPTYAJIbHOW KOMMYHHUKAIMHU), B I[€JOM MO3BOJSAET
npoaHanu3upoBaTh Y (PEKTUBHOCTH mporiecca popMUpoBaHUs 3HAHUN 00ydaeMoro,
MOCTYTAIOIMUX U3 UH(POPMALMOHHBIX (PparMeHTOB TeHEPUPYEMBIX CPEICTBaMH 00YUEHHS.

KM cpenctBa ooyuenus (puc. 7) nudpepeHnupyercs Ha psij TOPTPETOB:
busronornyeckuii (0COOEHHOCTH BU3YaJIbHOW pENpe3eHTAMN: TapaMeTpbl (oHa, mpudra,
I[BETOBBIE CXEMbI OTOOPAXKEHHSI KOHTEHTA), ICUXOJIOTHYECKHM (CITOCO0 perpe3eHTauu
MH(OPMALMOHHO-00PA30BATRITHHBIX BO3IGHCTBHIA: BIJT OTOOpAKaeMOM MH(DOPMALTH, CTVITb TIPS/ICTARTICHHST
UH(POPMAIMOHHBIX ()PArMEHTOB), TMHIBUCTHYECKHH (SI3BIKOBBIC aCIIEKThl KOMMYHHUKAITUH).
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Pucynok 6. CTpykTypa KOTHUTHBHON MOJIEIHN CYOBEKTa O0yICHHUS
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Pucynok 7. CTpykTypa KOTHUTUBHOM MOJIENIA CPEJICTBA OOyUECHUS
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KM cy0ObekTa 00ydeHus: TexHosnornuecku npumenuma B koutype MOC AJ1O,
€Clii cpelicTBa O0y4YeHHUs] CHOCOOHBI TeHepUpOoBaTh HHPOPMAIUOHHO -
oOpa3oBaTenbHbIE BO3AeHCTBUS coriacoBanHo ¢ KM cpenctBa oOyueHus.

Jdns menel aBTomMaTu3aunuu 3agady uccaeaoBanusgs MOC
MCIOJIb30BAJICA CHEIUAJbHO PEAIM30BAHHBINA KOMMOJIEKC NPOTpaMM.

B mecroii riaaBe «Komruieke nporpaMMHOTro o0ecreueHus sl aBTOMAaTU3alUU
3ajlay MCCleN0BaHusI» pa3paboTaH KOMIUIEKC MPOrpaMM AJisd aBTOMaTU3alUuU
3aJla4 UCCJIEJOBAaHMSI, B YACTHOCTU aJaTUBHBIA DY, OCHOBHOM U nipukiaaaHou M.

B cenbMmoii riiaBe «CraTuctiyeckoe 000CHOBAHHUE MPAKTUYECKOTO MCTIOIb30BAHUS
MOJIYYEHHBIX PE3YJIbTaTOB» BBIJEJIEHBI (DaKTOPHI BIUSAIOLIIHE HA 2P PEKTUBHOCTD
bopMupoBaHus 3HAaHUU oOyuaemoro B aBTomatusdupoBannoun MOC,
0COOEHHOCTH OpraHM3alUMU U NJaH NPOBEIEHUS dKCIEPUMEHTA,
0COOEHHOCTH MCCIIEAOBAHUS MMapPaMEeTPOB (PU3HOIOTUUECKOTO, ICUXOIOTHIECKOT O
U JUHTBUCTUYEecKOoro nmoprpetroB KM cyOGbekra u cpencrtBa oOydeHus,
creruQuKa npeaBapuTeIbHON 00pabOTKU anOCTEPUOPHBIX PE3yIbTATOB TUATHOCTHKH,
0COOEHHOCTH BHIOOpa METOJIOB CTATUCTUYECKOTO aHAT3a CPOPMUPOBAHHBIX BHIOOPOK JTAHHBIX,
aHalu3 TUHAMUKH PE3yIbTAaTUBHOCTU OOyUYE€HHUS 32 HECKOJIBKO JET,
pPe3yNnbTaThl PETPECCHOHHOTO U JUCKPUMHUHAHTHOTO aHalMu3a.
Mertomika nccnenoBanus napametpoB KIM obecrieunsia oCTaHOBKY U IPOBEICHUE SKCIIEPUMEHTA.

Ha nepBoM 3Tane uccienoBanusa nposoauiack nuarnoctuka MOJICO —
0COOEHHOCTHU BOCHPHUATHA, 00pabOTKM U MOHUMaHUA UHQOpMaALUU.
PaccmoTpeHHast TEXHOJIOTHS TPeAyCMaTPUBAET aBTOMATU3UPOBAHHOE UCCIIEIOBAHUE
napaMeTpoB (PU3HOIIOTHYECKOTO, IICUXOJIOTUYECKOTO U JIMHIBUCTUYECKOTO mopTperoB KM.
B xone nuarHocTtuku mapaMeTpoB pusmonoruueckoro noprpera KM
Cpeau KOHTHUHTEHTA MUCIBITYEMBIX HE BBISIBICHO CyOBEKTOB C pa3IUUYHBIMHU
AHOMAJIUSIMU BOCHPHUATHS WHPOPMAIIUU 3PUTEIbHON CEHCOPHON CUCTEMOIA.
NccnengoBanue nuHrsuctuuyeckoro noprpera KM HanmpaBiaeHo
Ha BBISIBJIEHUE COOTBETCTBUSA MEXJAY YPOBHEM HU3JIOXKEHUA MaTepuaia
00pa3oBaTeNbHBIM CPEJICTBOM U YPOBHEM BJIAaJCHUSA SI3BIKOM CYOBEKTA.

Ha BTOpOM 3Tame ocymiecTBIsach aBTOMAaTU3UPOBAHHAS PENIPE3CHT AU
UH(POPMAITMOHHBIX (PparMeHTOB TocpeacTBoM DY, yuntsiBatoiiero napamerpsl MOJICO,
comepxamuecs B mapamerpudyeckoir KM cyObexkTa oOyueHus.
[Ipu penpeseHTauuu yueOHOro MaTepralia B Ka4eCTBE OCHOBHBIX MCIOIb30BAIUCH
uHpopMannoHHO-00pa3oBaTeIbHbIE BO3JEHCTBUS HECKOJIBKUX BHUJIOB:
TEKCTOJOTHUUYECKOTO, TAOJIUUYHOTO U CXEMATUUYECKOTO (MJIOCKOCTHOTO).

Ha tperpem 3Tame ocymiecTBiIsIach aBTOMaTU3UPOBAHHAS TUATHOCTUKA YPOBHS
OCTaTOYHBIX 3HAHWI 00YJacMBIX C MCTIONB30BaHKEM Pa3pabOTAaHHOTO TPOrPAaMMHOIO OOCCTICUCHS,
COJepKaIIero B CBOEH OCHOBE JIBE MIKAJIBI OIEHKHU (CTAaHAAPTHYIO B 0albHYIO).

Hccnenosanus npooauuch B «CIIOIDTY "JIDTU"» u «MBW» 1o psity TUCHMIUIHH:
«Mudopmartuka», «IHTEeNNEKTyalIbHbIE TEXHOJOTUH MPEACTABICHUS 3HAHUI ,
«baHkoBCckoOoe aeno», «byxrantepckuid yyeT U ayaHUT»,
«Hanoru u Hanoroo6moxeHue», « YupanieHueckuil yuet» u «CTpaxoBaHue».

Onenka 3(pPeKTHBHOCTH BHEIPSHUSI PE3YIbTATOB MCCIIEIOBAHMUS MPOU3BOINIIACH
C UCIOJIb30BaHUEM OOIIENPHUHATHIX KpUTEeprueB 3P PEeKTUBHOCTU OOyUYEHUS !

K ={k; K,k } = {Yi —Yi_l;i;uloo%}.
Y'—l Yi—l
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Koaddunuentsr coorBeTCcTBEHHO 0003HAa4al0T a0COJNIOTHBIM, CPAaBHUTEIbHBI U
Y OTHOCHTEJIbHBIN TToKazaTern ddextnBHOCTH. B X0me npaktiaeckoro uernosnk3oBanus TKM
HKCIIEPUMEHT OCYIIECTBIISIICS B paMKaXx psiia TPYIIT UCIIBITYEMBIX (CYOBEKTOB OOYYEHUS).
Pe3ysTars! 1epBIYHOM CTATUCTIYECKO 00pabOTKH JAHHBIX KCTIEPUMEHTA IPEZICTARICHBI B TA0. 1.

Tabnuua 1. Pe3ynbratsl cratuctTuueckoit 00pabOTKH TaHHBIX SKCIIEPUMEHTA
HaumenoBanue

DKcrnepuMeHTalIbHAs TPYTIa UCIIBITYEMBIX

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

OkcnepumenT Nel (0e3 ucnonb3oBanust TKM)
Cpennnii 6ayn 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 ajanTaims)

Cpennuii 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
Ky, % 4,96 7,62 4,13 2,94 3,0 5,77 0,82 2,69

W3menenne CKO | -0,144 | -0,051 | -0,215 | -0,136 | -0,131 | -0,129 | -0,141 | -0,061

Hayuno-Meroaudeckue ncceioBaHus 1 SKCIepUMEHTaIbHas poBepka 3(H(heKTHBHOCTH
dbynkuuonupoBanns MOC AJIO na ocHoBe TKM ¢ ucnonp3zoBanrnem KM mo3BosT:
BO-TIEPBbIX,- BHISIBUTH OCOOEHHOCTH CEHCOPHOTO BOCHPHUATHS ((PU3HOIOTNYECKHUi TOPTPET),
TIOCTICYFOITIEH 0OPaOOTKH (TICHXOJIONMUECKHI IOPTPET) M MOHMMAHKS (JTHI BUCTHUICCKHIA ITOPTPET)
pPa3IMYHBIX BUAOB MHPOpPMALUH, TIPEACTABIAEMbIX KOHTUHTEHTY 00ydaeMbIX
NOCPEACTBOM DJIEKTPOHHBIX (aJAanTUBHBIX) 00pa30BaTeIbHBIX CPEJICTB,;
BO-BTOPBIX,- pa3paboTaTh M MHTETPHPOBATH B YUEOHBIH MPOIIECC /IaNTUBHBIE CPENICTBA 00y UCHHS
U DJEKTPOHHBIEC (aJalNTHUBHBIE) YUYCOHO-METOOMUYECKUE KOMIJIEKCHI,
obecreunBamIie HHAUBUAYAIbHO-OPUCHTHPOBAHHOE (aJaITUBHOE) O0yUeHUE.

CratucTryeckuii aHaJIu3 aroCTEPUOPHBIX JAHHBIX U MPAKTUYECKOE MCIOJIb30BAaHUE
PE3yJIBTATOB MCCIIEIOBAHNMS B Y4€OHOM TPOLIECCE TIO3BOJISIIOT CIIENATh CIIETYOIHE BHIBOIBL

¢ s(ddexTrBHOE UCTIONB30BaHuE MapameTpuueckoit KM B aBromatisupoBanHoii TOC
nperoiaraeT MPOSKTUPOBAHUE FIEKTPOHHBIX YI€OHO-METOINIECKUX ITOCOOUH;

e creneHb BIUsHUS napameTpoB KM Ha 3¢ PekTuBHOCTH 00yUeHUS 3aBUCUT
OT KOHTUHTEHTa 00ydYaeMbIX U HOCUT UHIMBHUIYaJbHBIH XapakKkTep,

e s(pdexTrBHOCTH 00YUeHMs ¢ rcnonk3oBanreM TKM omnpenensercss BO3MOKHOCTSIMU
cpeacts MOC, coaepxxkanueM DY 1o UUKIY AUCUUILUIMH U LEISIMU 00yUeHMUS,
BapbUPYEMBIMHU B COOTBETCTBUM C YUEOHBIMHU IJIAHAMH U PAOOYHMMU MPOTrpaMMaMH.

B 3akJ/l0ueHnu nuccepTaimoHHON paOOThI MOABEACHBI UTOTH UCCIIEIOBAHNUS,
JIaHA €T OLICHKA, YKA3aHbI BO3MOYKHBIE HAIPABJICHHS [TPUMEHEHNS TIOTyYeHHBIX pe3yIbTaroB B IOC.
B xo1e o3HaKoMIIEHHSI C PYKONHUCHhIO HAYYHOU MOHOTpapUU MOKHO 3aMETHUTh,
YTO MpeJICTaBICHHbIe MaTepralibl 0azupyrores Ha pynnamente UT oOyuenus, Teopuu
ABTOMATHYECKOTrO YIpaRJIEHHS, MEJArOrKY, (DH3UOIIOTIH, TICHXOJIOTUH U TPUKJIATHON JIMHI BUCTHKYL.

16



Ony0uKoBaHHBIE PA0OTHI M0 TeMe JUCCePTAIUA
1. Hay4no-o0Opa3oBatenbHbIi mopTaa WWw.vetrovan.spb.ru (c 017 centsiops 2003 1.).
2. BetpoB A.H. ®akrops! ycriexa B 00pa3oBaTe/ibHON AESTEILHOCTH coBpeMeHHOTo BY3a:
TenaeHu pa3BUTUS UHPOPMAITMOHHOMN Cpe/bl AUCTAHIIMOHHOTO 00pa30BaHUs
KonnekTuBHass MoHorpadusa / A.H. Berpo, H.A. Berpos;
nojg pen. uaiena-kopp. « MAH BII» M.H. 3axapoBa.-—
CII6: «M3martenbctBOo "MBHU"», 2004. — C.54-65 (13 c.).
3. BetpoB A.H. ®@aktops! ycriexa B 00pa3oBaTeyibHON AESTEILHOCTH coBpeMeHHOro BY3a:
KoruutuBHas Moaenb 1 alalTUBHBIX CUCTEM JUCTAHIIMOHHOTO O0yYEHMUS !
KonnekTuBHas mMmoHorpadus / A.H. Berpos, E.E. KoTtoBa;
nojg pen. uaiena-kopp. « MAH BIlI» M.H. 3axapoBa.-—
CII6: «MU3gaTtearctBOo "MBU"», 2004. — C.65-78 (14 c.).
4. BerpoB A.H. Onepanuonnas cucrema “MS Windows 98 / Me / 2000”:
METOAMUYECKHUE yYyKa3aHHusg K nabopaTopHbeM pabortam /
O.10. benam, A.H. Berpos, E.E. Kotosa; nox pen. npod. H.H. Ky3smuna. —
CIllI6.: «U3pateascTBO "CIIOIDTY "JIDTHU""», 2005. — 72 c.
5. BerpoB A.H. ITaker npukmnagaeix nporpamm “MS Office 97 / 2000™:
TekcroBeiii penakTop Word: MeToiuecKkue ykasanus K 1a0opaTopHbIM padboTtam /
O.10. benam, A.H. Berpos, E.E. Kotosa; non pexa. npod. H.-H. Ky3pmuna. —
CIlI6.: «M3mateascTtBo "CIIOIDTY "JIDTHU""», 2005. — 64 c.
6. BerpoB A.H. ITaketr npukmnagaeix nporpamm “MS Office 97 / 2000™:
Cucrema 31eKTpoHHBIX Tabnmr Excel: MeTomyeckue ykasanusi K J1a00partopHbM pabotam /
O.10. benam, A.H. Betpos, E.E. Kotosa; nox pen. npod. H.H. Ky3smuna. —
CIlI6.: «U3mateascTBO "CIHOIDTY "JIDTHU""», 2005. — 76 c.
7. Betpos A.H. Uudopmarrka: METOAUIECKOE IIOCOOME IS CTYEHTOB U IIKOJIBHUKOB /
Y4eOHUK 1S CTyASHTOB B KOJILHUKOB / A.H. Betpos; «CIIGI'DTY "JIDTU"». —
CII6.: «CII6I'DTY "JIDTU"», 2005, 2008, M.: «<PAO», 2008. — 331 c.
8. BerpoB A.H. OcoOeHHOCTH pa3BUTHUS TeOpUH HHPOPMALIUU U UHPOPMAITUOHHBIX
TexHoJorui Ha nmopore XXI™ Beka: moHorpadus (bunocodpckue Hayku)
(crery, 01.0201, 05.13.01,05.13.10, 19.00.02 (19.00.03), 08.00.10) / AH. Berpos; «CTT0l OTY "JISTU . —
CII6.: «CII6GI'DTY "JIDTHU"», 2004, M.: «PAO», 2007. — 141 c.
9. BerpoB A.H. Cpena aBTOMAaTH3HPOBAHHOTO OOYUYEHHS CO CBOMCTBAMH aJanTalliu
Ha OCHOBE KOTHUTHBHBIX MOJIesIel: MOHOTpadus (TeXH., Pu3.-MaT. U MeJI. HAYKH)
(cmerr. 05.13.01, 05.13.10, 19.00.02 (19.00.03)) / A.H. Betpos; «CIIOI'DTY "JIDTU"». —
CII6.: «CIIOI'DTY "JIDTU"», 2005, M.: «<PAO», 2007. — 256 c.
10.BetpoB A.H. Otyer mo uHAUBUAYalbHONU MHUOUAaTUBHOUW HUP
«UccnengoBanue cpeapl aBTOMAaTU3UPOBAHHOTO OOyUYEHUsI CO CBOMCTBAMU
aJalTallMyd Ha OCHOBE KOTHHUTHUBHBIX Moxeiel» 3a 2003-2005 r.,
NPOBEJAEHHONW B mMpolecce HAMUCAHUSI MOMX JUCCEpPTaUUH,
CIIG.: «CIIoI'DTY "JIDTHU"», « MBUy, « CITOI'YOD "OUMHDK"y», 2005. — 451 c.
11.BetpoB A.H. [Ipuioxenue Kk oT4eTy MO MHAUBUAYaIbHON nHUIMaTuBHOW HUP
«HccnenoBanue cpebl aBTOMaTU3UPOBAHHOTO OOYYEHHUS CO CBOWCTBAMU
aJalTallMyd Ha OCHOBE KOTHHUTHUBHBIX Momeiel» 3a 2003-2005 r.,
NPOBEJAEHHONW B mpolecce HAMUCAHUSI MOMX JUCCEpPTaUUH,
CIIG.: «CIIoI'DTY "JIDTHU"», « MBUy, « CITOI' YD "OUHDK"», 2005. — 654 c.
12.BetpoB A.H. OtyeT mo uHAUBUAyalbHON MHUNUATUBHOUW HUP
«HccnenoBanue nHGOPMAIMOHHON Cpenbl aBTOMAaTU3UPOBAHHOTO O0yUYEeHUS
CO CBOWCTBAMHU ajJamlTallUl HAa OCHOBE KOTHUTHUBHBIX MOJENEH
U QUHAaHCOBB W aHAaIW3 OpPTaHU3AUNHUU MOCPEIACTBOM
TEXHOJOITMH KOTHUTUBHOTO MonenupoBaHnusa» 3a 2006-2008 r.,
MPOBEAEHHONW B MpPOLNECCEe HANUCAHUSA MOUX JUCCEPTALUMN,
CIIO.: «CIIOI'DOTY "JIDTU"», «MBWN», «CIIOI'Y2D "OUHIK"», 2008. — 716 c.
13.BetpoB A.H. Uctopusa u punocodus TeXxHUKU U UHOOPMATHUKH :
monorpadus (punocodckue Hayku — «Mctopus u punocopus HayKu»)
(cmerr. 07.00.10, 09.00.08) «K 70™-neturo "FOHECKO"» / A.H. Betpos; «MbWN». —
CII6.: «MBU», 2015, M.: «"BUHUTHU" "PAH"», 2015. — 36 c.

17



14.BetpoB A.H. [loaxoa k cuHTE3y I/IHbg)OpMaHI/IOHHO-O6pa30BaTeJ'II>HOI71 Cpeasbl
alalTUBHOTO JUCTAHIIMOHHOTO OOYYEHHS C UCIOJIb30BAHUEM METOA0B
U TEXHOJIOTHH KOTHUTHUBHOTO MoaenupoBanus / A.H. Berpos //
«13Bectus "MAH BII"» («Ykpaunckoe oraenenue»), Nel, 2005. —
CII0.: «CIIoI'DTY "JIDTU"y, 2005, Kuer: «MAH BIl», 2005. — 21 c. (C.102-121).
15.BetpoB A.H. [loaxoa k cuHTEe3y MHGOPMAIIMOHHO-00pa30BaTEIbHON Cpebl
aJIaTUBHOTO (IMCTAHIIMOHHOI0) OOYYEHHS C UCIIOIb30BAaHUEM METOJIOB M TEXHOJIOTHI
KoruutuBHOro MoaenupoBanus / A.H. Berpos, E.E. Korosa, H.H. Ky3pmun //
«M3Bectust ""Bonrorpa /ickoro rocyIapCTBEHHOIO TEXHUUECKOro yHuBeperTera'y, Nog, 2006. —
CIIO.: «CIII'DTY "JIDTU"y, 2005, Bonrorpaa: «BI'TY», 2006. — 9 c. (C.194-196).
16.BetpoB A.H. Uudopmanuonnas cpega aBTOMaTU3UPOBAHHOTO O00ydYeHHUs
Ha OCHOBe KorHUTUBHBIX Mozeiel / A.H. Berpos, E.E. Kotora, H.H. Ky3smun //
«N3Bectus "MAH BII"» («MockoBckoe oraeneaue»), Ne3(37), 2006. —
CII6.: «CITOI'DTY "JIDTU"», 2006, M.: «MAH BIlll», 2006. — 15 c. (C.100-112).
17.BerpoB A.H. AgantuBHas nHQopMalMOHHO-00pa3oBaTedbHasA cpea
AaBTOMAaTU3UPOBAHHOTO (AUCTAaHIUOHHOTO) OOYYEHHUS HAa OCHOBE
napameTpuieckux KorautuBHbIX Mojieneii / A.H. Berpos, E.E. Kotosa, H.H. Ky3pmuH //
«zsectust "CT IO OTY "JIST'™ %, Nel, 2006.—CT16.: «CTIOI ITY "JIIT™, 2006.— 14 ¢.(C.101-111).
18.BetpoB A.H. Peanuzanusa aganTuBHOTO 00y4eHHUS B aBTOMAaTU3UPOBAHHOU
00pa3oBaTeIbHON Cpejic Ha OCHOBE KOTHUTHUBHBIX Mozaenei / A.H. Berpos //
«eectust "CTIOL OTY "JIITU™», Nel, 2007.—CT16.: «CTIOI OTY "JIITU ™, 2007.—8 c. (C.10-16).
19.BerpoB A.H. TexHONOrus KOTHUTUBHOTO MOJEJIUPOBAHMUSI
B aBTOMAaTHU3UPOBaAaHHOW oOpa3oBaTenbHO# cpene / A.H. Berpos //
«Becrauk "PYTH"», Ned, 2008. — CI16.: «CIIOIITY "JITU"», 2006, M.: «PY [IH», 2008,
(bubmmorp. 13 Hass. — Pyc. — len. Bo «"BUHUTU" "PAH"», 2008). — 18 ¢. (C.26-42).
20BetpoB A.H. OcobeHHOCTH peanu3anvuu MHOOPMAIMHUOHHO -
o0pa3oBaTeIbHBIX Cpej aBTOMaTu3upoBanHoro odoyuenus / A.H. Betpos //
«ABTOMAaTHU3AalUSI U COBpEMEHHbIe TexHoaoruu», Ne§, 2008 . —
CIIG6.: «CII6I'DTY "JIDTHU"», 2007, M.: «Mamuuoctpoenue», 2008,
(Bubsnworp. 8 Ha3B. — Pyc. — Jlemn. Bo «"BUHUTHU" "PAH"», 2008). — 15 c. (C.16-25).
21.BetpoB A.H. DnexkTpoHHBIH yueOHUK Ha OCHOBE MpoIeccopa
AalalTUBHOW pemnpe3eHTAlUU MHPOPMANUMOHHBIX (PArMeHTOB
B aBTOMAaTHU3UPOBaHHOW oOpa3oBaTenbHO# cpene / A.H. Berpos //
«BecTHUK KOMIBIOTEPHBIX U HHPOPMAIMOHHBIX TexHoJoruii», Nell, 2008. —
CII6.: «CII6I'DTY "JIDTHU"», 2007, M.: «Mamunoctpoenue», 2008,
(Bubmwmorp. 12 Hass. — Pyc. — Jlemn. Bo «"BUHUTH" "PAH"», 2008). — 22 ¢. (C.38-50).
22.BetpoB A.H. [IporpaMMHBIil KOMIIJIEKC JJIs 33724 MCCIEIOBAHUS aJallTUBHO I
Cpe/ibl aBTOMATHU3UPOBAHHOTO 00YUCHHS Ha OCHOBE KOTHUTHUBHBIX Mozierieit / A.H. Betpos //
«ABTOMAaTH3anus U COBpeMEeHHbIe TexHonoruu», NelO, 2010.—
CII6.: «CII6I'DTY "JIDTHU"», 2009, M.: «MamuHoctpoenue», 2010,
(bubmmorp. 12 Hass. — Pyc. — len. Bo «"BUHUTU" "PAH"», 2009). — 19 ¢. (C.20-33).
23.BetpoB A.H. [IpuknagHoi AMarHOCTHYECKUI MOAYb IS TUArHOCTUKY TTapaMeTpPOB
KOTHUTUBHOW MOjIesin cyObekTa oOydenus B anmantuBHou cpene / A.H. Berpos //
«Bectauk "'J]arecTaHCKOIro TOCYIApCTBCHHOTO TEXHIHMECKOro YHUBepeuTera' 'y, Nel (44), 2017. —
CII6.: «CII6I'DTY "JIDTHU"», 2009, Maxaukana: «II'TY», 2017,
(bubmmorp. 12 Hass. — Pyc. — len. Bo «"BUHUTU" "PAH"», 2009). — 25 ¢. (C.70-85).
24BetrpoB A.H. OcCHOBHOW JUATHOCTHYECKHUHN MOIYIb
B CUCTEME aBTOMAaTU3MPOBAHHOTO OOYYEHUS CO CBOWCTBAMU ajJalTaluu
(Ha oCHOBE 0JIOKa apaMeTPUUECKUX KOTHUTHUBHBIX Mojeneii) / A.H. Betpos //
«ABTOMaTH3auug nponeccoB ynpaBiaeHusa», Nel, 2016.—
CIIO.: «CIIGI'DTY "JIDTU"», 2009, YabsHoBck.: «PI'YII HITO "Mapc"», 2016,
(bubmmorp. 12 Hass. — Pyc. — Jlen. Bo «"BUHUTU" "PAH"», 2010). — 18 c. (C.47-58).
25.BetpoB A.H. bnok mapamMeTpuueCKUX KOTHUTHUBHBIX MOJENEN
nnss ananuiza 3pPpekTUBHOCTU oOMeHa MHbDOpManueH
B alaliTUBHOW cpele aBToMaTu3upoBaHHOTO oOyueHus / A.H. Betrpos //
«BectHuk "'JlarecTaHCKOTO rocyJapcTBEHHOIO TEXHUUECKOTO YHUBEpeuTeTa' », Ne3 (44), 2017. —
CII6.: «CII6I'DTY "JIDTHU"», 2009, Maxauxkana: «AI'TY», 2017,
(bubmorp. 10 HasB. — Pyc. — Jlen. Bo «"BUHUTHU" "PAH"», 2010). — 23 ¢. (C.112-125).

18



© BertpoB AHarosnmit HI/IKOJ'IaeBIJI_I'-II,) 2005 («CIIoI'DTY "JIDTH"), 2007 («PAO»), 2018, 2020 («CTIoI'Y»)
o oT . . T.

[Toamucano B mevathb o r. ®opmat 60x84 1/16
Bbymara odcetnas. [Teuars opcernas. [ley. . 1.
Tupax 100 sk3. 3aka3 Ne

OTneuyaTraHo ¢ TOTOBOIO OpuUruHaja-MakeTa

«M3parensctBo "CIIOI'Y"»
P®, 199034, r. Cauxt-IletepOypr, YHuBepcuterckas Hao., 1. 7-9.

19



