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B crarpe npezacTaBneHsl pe3yabTaThl CO3AaHUs 00ydaromieil cucTeMbl, 0COOEHHOCTBIO KOTOPOH SIBJISICTCS BO3MOXHOCTh
ajJanTanuy IojJ BO3MOXKHOCTH oOy4yaemoro. llenbio paOoOThl sIBISETCS OOECIEYEHHE ONTHUMAJIBHOTO YCBOCHUS
undopmaruu 3a cuer yuéra (akTOpOB, BIMSIOIMIMX HAa BOCHPUATHE MYJIBTHMOJAJbHBIX TEKCTOB. PaszpaboraHa
apXUTEKTypa CHCTEMbl MHOTOMOJAAJBHOIO CHHTE3a TEKCTOB, JJIsI 00ECleyeHns] MeXaHM3Ma afanTalid O0ydYarolero
MarepHaja IoJl 0COOEHHOCTH BOCHPUSTHS KOHKPETHOTO 4YeJOBeKa pa3paboTaHa MOAENb MpeNCTaBICHHs 3HAHUH 00
OJTHOM M TOM e (paKkTe B BUJIe COBOKYITHOCTH JaHHBIX pa3HbIX MOJAILHOCTEH.

KiroueBble coBa: MyIsTUMOAAJIBHbIE JaHHbIC; TeHEpaLUsi 00yJalouX MaTepHaioB; CHHTE3 TEKCTOB.

BBeaenune

3ajaya TOCTPOCHUSI HHTEIUICKTYAIbHBIX CHUCTEM
o6yquH$1 SABIIACTCA aKTyaJ'II)HOf/'I, MHOXXCECTBO
IIPOrPaMMHBIX ¥ HHCTPYMEHTAJIBHBIX  CPEACTB
BHEJIPSIOTCS B yUEOHBIN Mpoliece ¢ eI TOBBIIICHUS
KauecTBa oOpasoBaHus. B maHHOW pabore MBI
npeijaraeM — HOIXOJH,  IaBHas uaess  KOTOPOTO
3aKIIo4aeTcd B CO3OAHUM  OOydarolled CHCTEMB,
obnanaromiell  BOBMOXXHOCTBIO — aJalTHPOBAThCI K
KaKIOMYy OOy4aeMOMY - Ha OCHOBE OCOOCHHOCTEH
BOCHPHUATHA < MM  HMHpOpMAlMM B  Pa3IUYHBIX
MOZAJBHOCTSIX.

Jns penieHus MOCTaBIEHHON 3aadn HEeoOXOIMMO
ONpPEAETNTh OCHOBHBIC (DaKTOpHI, BIUSIONME HA
CTCIICHb BOCHPUATUA MYJIbTUMOAAJIBHBIX TCKCTOB. B
YaCTHOCTH, Ba>XHO JaThb OIPCACIICHUC IOHATUIO
MOJAIBHOCTH. I'forTep Kpecc ompernenser
MOJAJIbHOCTh Kak pe3yabTar COLIAJILHO-
HUCTOPUYECKOTO OQOPMIICHHUSI CPEJICTB, BBIOMPAEMBIX
obmecTBOM st penpesentain [1] wimk corpansHO
00yCIIOBIICHHBIN CEMHOTHUYECKHUH pecypc
CMBICIIO00pa30BaHMs [1]. B OTEYECTBEHHBIX
UCCIIEOBAHUAX HAETCs TaKoe OIpeieieHNe TEepMHHA
«MYJIBTUMOZIIBHOCTBY — 3TO THI BHELIHETO0 CTUMYIA,
BOCIIPUHMMAaEMOTO OJHMM M3 YYBCTB 4YeJIOBEKa, B
nepByro ouepenp 3peHweM u ciayxom [2]. Ilpu sTom
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MOAXOAE AaKIEHT CTaBUTCA HE Ha  CHCTEMax
peTlpe3eHTanny, a Ha BOCIPHUATHH WH(POPMALINHU, YTO
TOJIXOJMT JIJIS HCITOIB30BaHNS B HAIlleM HCCJICIOBAaHUH,
HanpaBJI€HHOM Ha CO3JIaHHuE MIPaKTUYECKU
JIEHCTBYIOLLIEN MporpaMMHON cucteMbl. PasButue naei
MYIETHMONATGHOCTH MOXXHO HaiTh B paborax
A. A. Kubpuka, KOTOpPBI OTMEUaeT, 4YTO aJeKBaTHOE
MIPEJICTABICHUE O €CTECTBEHHON KOMMYHHUKAIIUH MOYKET
CJIOXKHUTBCSA TOJIBKO 32 CUET KOHBEPTEHIIUH IMOJXO/IOB K
M3YYCHHIO PA3JIUYHBIX KaHAJIOB OOMEHa MH(OPMAIHECH.
B kxauecTBe OCHOBHBIX HMH(DOPMAIHOHHBIX KaHAJIOB OH
paccMarpuBaeT  BepOadbHBIH, TPOCOMUYECKUH U
BU3yaJbHBIN, KaXKABII M3 KOTOPBIX JpoOMTCS Ha
HECKOJbKO  momkanaioB [2]. Hx  pa3noobOpasue
CIIOCOOHO o0ecneunTh MaKCUMaJIbHBIN 0XBaT
HHPOPMAIIUH TIOITydaTeJieM, IT03TOMY HCCIICIOBAThCS
OHM  JOJUKHBI B COBOKYHOHOCTH, C  Y4E€TOM
B3aMMO3aBUCUMOCTH UX KOMIIOHEHTOB W IPONOPLHUHU UX
MIPEJICTaBICHHOCTH.

Tak, MOXXHO KOHCTAaTHpPOBaTh, HYTO AaKTyaJbHOCTh
HCCIIENOBAaHUH B pyclie MYIbTUMOZAIBHOCTH  BO
MHOTOM OOYCIIOBJICHa ITIOHMMAaHHEM HEO0OXOAMMOCTH
3a/efiCTBOBaTh BCE JOCTYIHBIC KaHAJIBI IEepeaadu
oOydJaromiero Mareprasia ONTHMAIBHBIM C TOUKH 3PSHHUS
KauecTBa  BOCHPHUATHS  00y4aeMbIM  CHOCOOOM.
[ToTeHnan KOMIBIOTEPHBIX  OOYYAlOUIMX  CHUCTEM
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Pucynok 1 — O6uiast apxutekTypa paboThl aIalITHBHON CHCTEMBI 00y4ICHHSI

TO3BOJIACT BapbUpOBATh MOJaJIbHOCTHU 1A L] MOAYJb aJanTalluhd Kypca K 0COOEHHOCTIM

MaKCHMaJbHOTO YCBOCHMS HHGOpPMAalMH, IS YEro
HEOOXOMMO YUYUTHIBaTh DA (PakTOpoB, TaKMX Kak
0COOCHHOCTH BOCTIPHATHS HH(POPMALUH MOTyJaTesIeM.

Crpykrypa  nmaHHOW  pa0®oOTBl  mpeamoJaraert
ONMCAaHUE TEKYIINX PE3YyJIbTaTOB CO3JaHUSI CHUCTEMBbI
aJanTUBHOM TeHepaluu MYJIBTUMOJIAJIBHBIX
00yJaroUuX MaTepuanoB. ApPXUTEKTypa CHUCTEMBL U
IUIaHBl 10  TPOBEACHUIO  3KCHEPUMEHTAIbHBIX
WCCJIEIOBAHUI TIPEJCTABICHBI B ITyHKTE 2, OCHOBHBIC
BBIBOJIBI 110 pe3ynbTaTaM HCCIEeOBaHUS IPUBENEHB B
3aKJIFOYCHUH.

1. ApxuTeKkTypa cUCTEMbI a1aNTUBHOI
reHepauyu MyJIbTHMOAAJbHBIX 00yYar0UX
MaTepuajioB

OCHOBBIBasICh Ha IIPOBEJACHHOM aHAINTHIECKOM
0030pe paboT, TOCBAIIEHHBIX IpOOIEeMe YCBOCHUS
HHPOpPMAITHH, OBLIIN BBIIEIICHBI (hakTopsI,
OKa3bIBAIOIIME HAWOOJbIIEe BIMSHHE HAa KadeCTBO
yCcBOCHUSI UH(DOPMAIMH: MOJaIbHOCTh JAHHBIX, pa3Mep
Y pacIioIOKEHUE JaHHbIX.

JlanHble napamMeTpbl ObLIM MOJOXKEHBI B OCHOBY IPH
MMOCTPOEHUN  apXUTEKTYpPhl  CHCTEMBI  I'€HEpAIUU
oOyyvaronux MatepuanoB. Kpome Toro, mpoexrupyemas
cucTeMa  JoDKHa  obecreuMBaTh ~ BO3MOXKHOCTh
ajanranun  y4yeOHOro Kypca TOX  OCOOCHHOCTH
BOCIIPUATHS KOHKPETHOTO oOy4aemoro. JTo BeméT K
HE00XOAUMOCTH pa3paboTku " BHEJIPEHUS
JIOTIOJTHUTENBHBIX TIO/ICHCTEM:

e  MOAYJb TECTUPOBaHHUs 00ydaeMoro (c LeENbIo
BBISIBUTH CTENICHb YCBOGHHS WHGpOpMannUu dYepes
pasIUYHBIC KAHAIBI BOCTIPUATHS);
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KOHKPETHOT0 00y4aeMoro.

O6mras apXUTEKTypa (hYyHKIHOHUPOBAHHS
aJanTHBHOI  cucTteMbl  OOy4eHHS Ha  OCHOBE
MHOIOMOJAIEHOH WH(GOpPMAaLMH TpeicTaBlIeHa Ha
Puc. 1.

DyHKITMOHATILHOCTD paboThI CHCTEMBI c
MHOTOMOJIaJIbHOM HMH(pOpMaIUell peaau3yeTcs 3a CYer
Haapuyust 0asbl 3HAHUM, OCHOBAaHHOM Ha MOIEIU
XpaHeHuss WHGOPMAIMK B PA3IHUYHBIX MOJAIBHOCTSX.
Tak, kaxmoe 3HaHHE B y4eOHOM Kypce JOJDKHO OBITh
MpEJICTaBJICHO B  TEKCTOBOM, ayAWo, BHAEO W
rpadguyeckoM  QgopmaTax. YUHTHIBas  BO3MOXKHEIC
CIIO)KHOCTH TIO CO3MaHUIO0 y4eOHBIX KypCOB OOJBIIOTO
0o0beMa,  YIOBICTBOPSAIONINX  YCIOBHIO  ITOJNHOTHI
MPEACTaBICHUS KaXIOTO0 W3 3HAHWA, B CHCTEMY
MpEIoNaraeTcss BHEAPUTH MOAYIh NpeoOpa3oBaHUS
3HaHUH B Ipyrue MoAaidbHOCTH. Hampumep, TekcToBOE
Mpe/ICTaBJICHUe 3HAHUA MOXKET OBITh IOJYYeHO U3
ayMocurHamia, omarogapst UCMOIb30BAaHUIO TEXHOIOTHH
ABTOMATHYECKOTO pacro3HaBanus peun [3].

IonubIit HAbOP B3aMMOCBA3EH MEXAY Pa3TMIHBIMHU
Npe/ICTaBICHUsIMUA 3HAHUW MpeacTaBieH Ha Puc. 2, a
JUIL  €ro peanu3aliu  HEeoOXOIMMO CO3JaHue U
UCTIOJIb30BaHKE CIEAYIOMINX MOJCUCTEM:

e cucreMa aBTOMAaTH4YECKOTO CHHTE3a peyH
(TexcT — peub);

e cucreMa aBTOMAaTHYECKOTO pPaCHO3HABAHUS
peut (pedb — TEKCT);

o CHUCTEMA BBIACICHHUA I/IH(i)OpMaHI/II/I U3 BHUICO
¢aiina (Buaeo — n300paXkeHue, BUIEO — ayHO0);

e  cucrema reHepaluu BHUJIEO daiina
(n300pakeHus + ayano — BHIIEO);



e  cucTeMa TeHepaluu H300pakeHHH (TeKCT —
n300paxkeHwue).

B cocraB pa3paboTaHHBIX CPEICTB BXOAUT pabouee
MECTO TIPEIoaBarelisi, KOTOPOEe MO3BOJISIET CO3/1aBaTh U
HAacTpauBaTh Y4eOHBIE KypChl JUIi OTOOpaKeHUS B
oOyuaromieid  cucreme.  [IpemonaBarens — BBOAWT
HEOOXOMMMbIE Ul YCBOGHHS Kypca 3HaHHI B
MMeEIOIUXCs (popMarax, HacTpanBaeT Beca 3HAYMMOCTH
nundopmaruu. [lanee, cuctema npeoOpazoBaHus 3HAHUI
co31aéT HOBBIE [IPENCTaBICHUS BBEJIEHHON
WHQOPMAIM B HENPEACTABICHHBIX MOTAIBHOCTSX.
[IperomaBarenb MOXHO TPYHIHPOBATh 3HAHUS I UX

OTOOpakeHHSI B CTWJIE CHAaWA0OB IPE3EHTALH C
BO3MO)KHOCTBIO  yKa3aHWS, Kakod  oOydaromuit
Marepuajg JOJDKEH OTOOpakaTbCs B  KOHKPETHOM
yKa3aHHOM HM MOJANBbHOCTH, a Kakoil JOJKeH
MO/ICTPauBaTbCsl  MMOJi  OCOOEGHHOCTH  BOCHPHSTHS
o0yuaemMoro.

Jns pabotel pa3pabOTaHHOW CHCTEMBI Ha JTare
o0y4eHus, B MEpPBYIO ouepenb, TpedyeTcs NpPOBECTH
TECTUPOBAHHE CTYAEHTOB Ha ONpEIEICHUE CTEICHU
BOCIIPUATHS Yepe3 pasNUdYHbIe KaHAJIBl IIepefadn
nHpopmarmu. TecT COCTOMT U3 KOPOTKOH Cepuu
BOIPOCOB, €r0 MPOXOXKJEHUE 3aHUMAeT 5-7 MuUHYT. Ha

OCHOBE  pE3yJIBTaTOB  JAHHOTO TECTHPOBAHUS U
BBCICHHBIX MpEMojaBaTesieM BECOB Ui 3HAHWMN
cucremMa dhopmupyet crocod 0TOOpaKCHUS

oOyuaromiero marepuaia Jyuis Ka)XJOro KOHKPETHOTO
obyuaemoro.

3aKjaouenue

B nmanHOl paboTre mpemiokeH crmocod MOCTPOSHHUS
oOyuaromei CUCTeMbl, CHOCOOHOH aJanTHUPOBATHCS K
BO3MOXKHOCTSIM o0yuaemMoro BOCIIPUHHMATh
nHdopmaruo B TOW uiu MHOM MopanbHocTH. Co3naH
pabortatomuii  mpotoTun  cucteMbl. C  MOMOIIBIO
CO3/IaHHOTO NpPOTOTHINA HpenofasarensMu Kasanckoro
(henepansHOTO YHHUBEpCUTETA OCYIIECTBISIETCS
pa3paboTka Kypca H3yUeHHsS HCIAHCKOTO S3BIKA [T
CTYICHTOB BBICIITIX yaeOHBIX 3aBEICHUN.
B nanmpHeiimem Ha OCHOBE CO3AaHHOTO YUEOHOTO Kypca
IUTAHUPYETCS TPOBECTH OIIGHKY KadecTBa PadOTHI
CO3IIaHHBIX NMPOTPAMMHEIX CPEICTB 3a CUET CPaBHECHHUS
CTETIEHH YCBOGHHSA  CTYJACHTaMHU - HPEAJIOKEHHOTO
y4eOHOro MaTrepuaa.

PabGora BeImonHeHa mpu (UHAHCOBOW MOAJEPIKKE
PODOU (mpoekt Ne 15-57-04085) «Monenu u cpeactea

MYJIbTUMOJAJILHOI'O CHHTE3a TCKCTOB JJIA
HWHTCJJICKTYaJIbHBIX 06yqa}onmx CHCTCM)).
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In this paper we describe learning system that can adapt
its content depending on a concrete student. The
purpose of creating this system is to maximize the
amount of information that students can learn based on
factors which influence the degree of information
perception. We describe the architecture of learning
system, the major aspects of multimodal knowledge
generating subsystem, the approach to store multimodal
teaching materials.

Introduction

The creation of the intellectual systems of education
is an urgent issue; many software tools are used in the
learning process to improve the education quality. In
this paper, we suggest the approach where the main idea
is to create the learning system that will be adaptive for
each student, based on his or her information perception
in different modalities.

It can be stated that the actuality of the research
devoted to the multimodality is <due to the
understanding the necessity of using all the available
channels for optimal learning material’s transmission
concerning the education quality. The potential of
computer learning systems allows varying modalities
for maximum mastering of information. It is necessary
to take into consideration factors such as peculiarities of
information perception.

Main Part

Based on the analytical review of the papers devoted
to the problem of information perception there has been
found some factors that mostly influence the quality of
information perception, data modality, size and
location.

These features are taken as the basis while creating
the architecture of system generation of the learning
material. Besides, the projected system should give the
opportunity of adaption the curriculum according to the
perception of a concrete student. It leads to the
necessity of the creation and usage additional
subsystems:

e module for testing a student (in order to find
out the level of information perception by different
channels);
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e module for adaptation the curriculum for
peculiarities of a concrete student.

The functionality of the system with multimodal
information is implemented with the help of having
knowledge data, based on the model of keeping
information in different modalities. In this way, every
knowledge in the curriculum should be in text, audio,
video and graphic format. Taking into account the
obstacles of creation big courses, satisfying the
condition of full knowledge presentation, it is suggested
to enlarge the system with a module of knowledge
transformation into other modalities. For instance, the
text presentation of knowledge can be got from the
audio signal due to the usage of the technology of the
automatic speech recognition [3].

The developed tools consist of teacher’s office, that
allows creating and adjusting the courses for depicting
them in the learning system. A teacher fills in the
necessary knowledge in several formats and then
adjusts weight rates. On the first step, the students are
suggested to get the test for identifying the degree of
perception by  different channels of information
transmission. After that, the system forms the way of
depicting the learning material for a concrete student.

Conclusion

In this paper, we present the system that can be used
to create learning materials and to use them in learning
process. The main feature of this system is the ability to
work with multimodal representations of knowledge
and to adapt the way each person see learning materials
based on his personal characteristics of perception.

In this paper, the way of creating the learning
system is suggested that is able to adapt to student’s
peculiarities of perceiving information in this or that
modality. The working prototype of the system is
created.

The teachers of Kazan federal university carry out
the production of the course for learning Spanish for
students in the institutes of higher education with the
help of this prototype. It is planned to estimate the
quality of the created software tools based on the made
course owing to the comparison of mastery the
suggested learning material.

The work has been implemented with the financial
support of RFBR (project Ne 15-57-04085) “Models
and resources of multimodal synthesis of texts for
intellectual learning systems”.





