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A.N. VETROV
THE FEATURES OF REALIZATION OF THE SEMANTIC MODEL
OF SAVING, EXTRACTING AND SEARCHING OF THE INFORMATION
FOR THE ADAPTIVE ELECTRONIC LIBRARY
BASED ON THE COGNITIVE MODELS

Vetrov A.N. The features of realization of the semantic model of saving, extracting and searching
of the information for the adaptive electronic library based on the cognitive models.

Abstract. The semantic model of saving, extracting and searching of the information
for the adaptive electronic library based on the parametrical cognitive models block is presented.
The informatization of establishments of the system of education acts as the difficult scientific problem,
initiating directly the consideration of a wide range of diverse scientific areas,
and also the creation of innovative approaches, methods, technologies and algorithms
at realization of the automation means at the basis of the information-educational environment,
which provide a possibility of the analysis and increase in efficiency of functioning
of the various automated training systems (at distance) of a new generation.
In this scientific article are stated some results of scientific research of the author,
directed to development of the innovative environment of automated training
with the properties of adaptation based on the cognitive models and its new components.
The object of research is directly the information-educational environment
of the automated (remote) training system of the educational establishment.
The subject of research acts the automated (remote) training system
with the properties of adaptation based on the parametrical cognitive models block.
The research is directed to the possibility of the system analysis of the automated
information educational environments and the realization of the means of training of a new generation,
providing the individually-oriented controlled process of formation of knowledge
of the diverse contingent of trainees taking into account the level of residual knowledge of trainees
and the various individual features of personality of the subjects of training (at distance).
The hypothesis of research is based on the assumptions about the continuity of development
of new information technologies and the expansion of sphere of their use in education,
providing the possibility of realization of the means of adaptive training (at distance)
in the automated information-educational environments of a new generation,
taking into account the physiological, psychological, linguistic and other features
of the subjects of educational process (as the controlled technological process),
that, eventually, will allow to provide the formation of knowledge of each trainee
with the minimal loadings, transaction and temporary expenses (delays),
and also to sustain the required level of professional preparation of the trainees.
The purpose of research is directly the increase in the efficiency of functioning
of the information-educational environments of the automated (remote) training
due to realization of the individually-oriented formation of knowledge of the trainee
with use of the adaptive generation of diverse educational influences
on the basis of the developed innovative parametrical cognitive models block
and the realized complex of programs for automation of the various tasks of research.
The duplex channel of information interaction realizes the exchange of diverse information
between the subjects of training and the means of training and has a set of specific features.

Keywords: the adaptive electronic library, the information fragment,
the (parametrical) cognitive model, the automated training system (at distance),
the means of training, the subject of training, the cognitive modeling technology.




1. Introduction. The process of information interaction
as the exchange of a set of information fragments (messages)
between the diverse subjects of training and the means of training
in the certain (classical) information-educational environment
of the (adaptive) automated training system (at distance)
is significantly mediated (difficult [1-18, 21-60])
with the pronounced limitation of communicative duplexity:
the surplus units — the various sources of information
(tutors, teachers, experts in subject area and methodologists)
interact with the scarce units — the consumers of information
(guests, entrants and trainees) by the means of use
of the various innovative hardware and software components.
A set of functions and tasks allows to allocate the certain components
with adaptation based on the parametrical cognitive models block (fig. 1).
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Fig. 1. The generalized structure of the information-educational environment
of the automated training system with the properties of adaptation
based on the parametrical cognitive models block

The proposed (directly by the author) semantic model
of saving, extracting and searching of the information of the information resource
(the subject of studying) (in the certain information storage)
is located in the innovative adaptive electronic library
based on the (developed by the author) adaptive representation
of sequence of information fragments processor (fig. 2) [19, 20].
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2. The features of the structure of the semantic model of saving,
extracting and searching of the information for the adaptive electronic library
based on the innovative parametrical cognitive models block.
The main (basic) information elements of the semantic model
of saving, extracting and searching of the information directly include:
the algorithm of saving and extracting of the information (expressed in the form of data)
for the innovative adaptive representation of sequence of information
fragments processor (the procedures of control of the display of information),
the library of information fragments (the library of frames of content)
containing the textual and graphical content of information fragments,
the library of purposes of search in the information fragments (the library of purposes),
the algorithm of formation of information fragment of the electronic library,
the algorithm of reconstruction of the meta-model of the purposes of search in the inf. resources,
the tree of the purposes of search of the textual and graphical content of information,
the information structure (the table of contents and links between the inf. fragments),
the alphabetical-subject (semantic) index of the information resources
(the alphabetical-subject list of terms and definitions by activation,
the library of frames with the textual and graphical content,
the libraries of properties, actions and descriptions of the textual and graphical objects),
the list of literary sources of the information resource and others (fig. 3).
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3. The structure of the parametrical cognitive models block.

The innovative parametrical cognitive models block includes:
the parametrical cognitive model of the subject of training (fig. 4)
and the parametrical cognitive model of the means of training (fig. 5)
with the possibility of dynamic cloning, verification and subverification.
For the creation, the analysis and the increase in the efficiency of functioning

of the information-educational environment of the automated training system
(at distance) it was developed the parametrical cognitive models block,
including the parametrical cognitive models of two types:
e the cognitive model of the subject of training allows to analyze

the efficiency of the process of the formation of knowledge of trainees,
arriving from the flows of information, generated by the means

of inf.-educational environment of the automated training system

and which are adsorbed at the level of a psychophysiological
construct of head brain of the certain subject of training,

acts as the difficult repertoire of various parameters,
echeloned on a set of diverse portraits;

o physiological — allows to explain the features

of the sensory perception of information by the visual

and acoustic analyzers of the organic individual (human);

o psychological — reflects the convergent and divergent
intellectual abilities, learning ability and cognitive styles

of the subject of training at the working with the means of training;

o linguistic — the natural-language aspects

of virtual communication (level of proficiency in language

of a statement and a set of elements of interface of the program);

o the cognitive model of the means of training accumulates the parameters,
characterizing a set of technical characteristics of the means of training,
influencing on the display of the sequence of inf. fragments,
reflecting the content of the subject of studying by the different way

and it is differentiated directly on a set of diverse portraits;

o physiological — characterizes the features of visual
representation of the information fragments: the parameters

of background, font and color schemes of display of a content;

o psychological — the way of representation of a sequence

of training influences to the contingent of trainees:

the kind of displayed information, the style and speed of representation

of a sequence of information fragments (information)

by the algorithm of a program (the program realization);

o linguistic —reflects the language aspects of communication

in the inf.-educational environment of the automated training.
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The cognitive model of the subject of training characterizes the individual features of perception,
processing and understanding of a content of information fragments, generated by the means of training
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The cognitive model of the means of training characterizes the potentially possible kind, style and features of generation
of the information-educational influences in the process of individually-oriented formation of knowledge
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4. The structure of the information model of the information resource.
The developed universal structure of the information model
of the information resource (the subject of studying) includes directly:
the codes of the information resource of the information storage of the el. library,
the parametrical cognitive model of the subject of training by default
(for the accounting of the individual features of personality of the subject of training),
the parametrical cognitive model of the means of training by default
(for the accounting of the potential technical possibilities of the means of training),
the universal ten-digit classifier for the identification of specialty,
the national or foreign language of statement of the content of information,
the cover page (the form-factor, the type of paper, the type of cover and others),
the name of the information resource (the carrier of information),
the author by the personal contribution (the list of co-authors by the certain contribution),
the place of location (the name of organization), the country and city,
the year (the official date) of creation, deposition and publication,
the quantity of pages, pictures, tables and bibliographic sources,
the authority-body of official deposition and registration in RF and abroad,
the abstract (preface) of the information resource on the carrier of information,
the table of content, the introduction, the main part (volume, part, section, module, chapter,
paragraph, note, control questions, page and information fragment),
the conclusion, the dictionary with the list of key terms (words) and definitions,
the alphabetical-subject index, the bibliographic section (the list of literature)
and the section of additional information (explanations and comments) (fig. 6).
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5. The features of the structure and communication of the information elements
of the adaptive electronic textbook in the adaptive electronic library.
The information elements of the adaptive electronic textbook
of the adaptive electronic library are related with the information
elements of the semantic model of saving and extracting of the data:
a) the main block of information i= {1, N} (Portion 1, ..., Portion N)

is connected with the certain main information fragment i= {1, N};
b) the main block of control questions k= {1, K} (Portion 1, ..., Portion K)
is connected with the certain main control block (contr. questions) k = {1, K};
c) the additional block of information j= {1, M} (Portion 1, ..., Portion M)
is connected with the certain additional information fragment j= {1, M};
d) the additional block of control questions I= {1, L} (Portion 1, ..., Portion L)
is connected with the certain add. control block (contr. questions) 1= {1, L}.

6. The features of assignment of the linguistic processor.
The linguistic processor of the adaptive electronic library
allows to provide directly the differential switching
of the certain localization of interface and the localization of database
at the level of program realization (the computer program).

7. Conclusion. The developed semantic model
of saving, extracting and searching of the information of the information resource
(the subject of studying) in the information storage at the level of interface
allows to provide the work of the various qualified specialists:
a guest, a reader, a librarian, an expert, an analyst, a consultant and others.

The differentiation of the rights of access in the program realization is provided by:
the procedure of registration of the user, the selector of the modes of functioning
of the adaptive electronic library at the working of the final user,
the procedure of primary initialization and processing of the events of user and system,
the procedure of selection and analysis of the structured data of the systematic
(bibliographic) catalogue and the sources of information (the inf. resources),
the procedure of checking of the correctness and integrity of the structured data,
the procedure of selection and processing of the requests to the data bank (databases),
the procedure of archiving and reserve copying of the structured data.

As the result of the carried out scientific research there was made
the complex analysis of the fundamental (theoretical) provisions
of creation and the principles of functioning of the (adaptive) means of training
in the basis of the automated information-educational environments,
and also the problematics of their introduction and practical use.

It has been developed the semantic model of storing, extracting and searching
of information of the information resource (the subject of studying)
in the information storage of the environment of automated training
with the properties of adaptation based on the parametrical cognitive models.
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A.H. BETPOB
OCOBEHHOCTH PEAJIN3ALIUU CEMAHTHYECKOM MOJIEJIN
COXPAHEHMUS, U3BJEYEHUSI U TIOUCKA HH®OPMAIIUNA
IS ATATITUBHOM SJIEKTPOHHOM BUBJIMOTEKH
HA OCHOBE KOITHUTHUBHBIX MOJIEJIEN

Bempos A.H. OcodeHHOCTH peaIn3alMi CeMAHTHYeCKOii MO/Ie/TH COXPaHeHHs], U3BJICYEHHUS] M IIOUCKA
HHGQOPMALMH /151 aJaNTHBHOM 371eKTPOHHOI 0H0/IMOTEKH Ha 0CHOBE KOTHUTHBHBIX MOJIeJIeii.
AnHoranus. [IpeicTaBiicHa ceMaHTHYecKast MOZIEN b COXPAHEHYIS, MBBIICUCHHS M TIONCKa MH(pOpMaLmn

JUTSL QJIalITHBHOH SMEKTPOHHON OHOMOTEK! Ha OCHOBE OJI0KA IapaMeTPUIECKIX KOTHUTHBHBIX MOJICIIEH.
Wndopmarusaiys yIpexxIeHuid CUCTeMbl 00pa30BaHHUs BBHICTYIACT CIOKHOI HAYYHOH OPOOIeMOH,
HMHHULMHPYIOILEH HENOCPEICTBEHHO PACCMOTPEHHE IHMPOKOT0 KPyTra Pa3sHOPOAHBIX HAy4YHBIX 00JIACTeH,
a Tak)ke CO3JaHUe HHHOBAI[MOHHEIX ITOJXOM0B, METOJIOB, TEXHOJIOTHIl H aITOPUTMO B
MIPU pear3alluy CPEICTB aBTOMATU3ALIMHI B OCHOBE HH(OPMALIMOHHO-00pa30BaTeIbHOI Cpeibl,
KOTOpBIE 00€CTIeYNBAIOT BO3MOXKHOCTD QHAJIM3A U TTOBBIIEHAS 9 (GEKTUBHOCTH (DYHKIIMOHNPOBAHNS
Pa3INYHBIX CHCTEM aBTOMAaTU3UPOBAHHOI'O 00yUeHHs (Ha PACCTOSHUM) HOBOTO OKOJICHHS .
B 3701 Hay4HOM CTaThe U3JI0KEHBI HEKOTOPbIE PE3yJIbTaThl HAYYHOTO MCCIIEI0BaHHs aBTOpa,
HaIpaBJIEHHOTO Ha pa3pab0TKy MHHOBAIIMOHHOW Cpellbl aBTOMaTH3UPOBAHHOTO OOyUYCHH 5
€O CBOMCTBaMHM aJanTaliy Ha OCHOBE KOTHUTHBHEIX MOJEJeH U ee HOBBIX KOMIIOHEHTOB.
OOBEKTOM HCCIEIOBAHMSI SBISETCS HEOCPEACTBEHHO HH(MOPMALIOHHO-00pa30BaTeNbHas cpeaa
CHCTEMBI aBTOMAaTH3MPOBAHHOTO (IMCTAHIIMOHHOT0) 00y4YeHNs 00pa30BaTENbHOTO YUPEIKICHHS.
ITpenverom nccneNoBaHKs BBICTYTIAET CHCTEMA aBTOMATH3UPOBAHHOTO (IMCTAHIOHHOTO) 00yYeHHNs
CO CBOWCTBaMM aJlalTallii HAa OCHOBE OJOKAa MapaMeTPUUECKUX KOTHUTUBHBIX MOJECICH.
VccnenoBaHue HanpaBlIeHO HAa BO3MOXHOCTh CHCTEMHOI0 aHaJH3a aBTOMAaTH3HPOBaHHBIX
MH(POPMALOHHO-00Pa30BaTENbHBIX CPEJl U PEATH3ALHIO CPEACTB 00YUCHHSI HOBOTO ITOKOJICHHS,
00ecreYnBalOIIMX HHINBHTY ATbHO-OPUEHTUPOBAHHBIN YIIPABIIeMBbIii Iporiecc (JOPMUPOBAHHS 3HAHHI
Pa3HOPOJHOTO KOHTHHTEHTa 00YJaeMBIX C yUETOM YpPOBHSI OCTaTOYHBIX 3HAHUH 00ydaeMbIX
1 Pa3IMYHbIX UHAMBHIYaTbHBIX OCOOCHHOCTEW JIMYHOCTH CyObeKTOB 00y4eHUs (Ha PACCTOSHUM).
I'nnoTesa McclieIOBaHNUS OCHOBBIBACTCS Ha MPEAOIOKCHHUSIX O HEIPEPHIBHOCTH PA3BUTH S
HOBBIX HH()OPMAIMOHHBIX TEXHOJIOTHH M PacIIMPeHNH cepbl HX HCHOIB30BaHMs B 00pa3oBaHHH,
00ecreunBaroInX BO3MOKHOCTh PEANTM3aLiH CPEACTB aJaITUBHOTO 00Y4eHHUs (Ha PACCTOSHUN)
B aBTOMaTH3HPOBAaHHEIX HH(POPMAIIHOHHO-00pa30BaTEIFHEIX CpelaX HOBOTO ITOKOJICHUS,
YYHUTHIBAIOIHX (DH3HOJIOIHIECKHE, TICHXOIOTMYeCKUe, INHT BUCTHYECKUE U JPYTHE OCOOCHHOCTH
cyOBEKTOB 00pa30BaTEIBLHOTO Mpolecca (KaK yrnpaplsieMOr0 TEXHOJOTHYECKOTO Mpolecca),
9TO, B KOHEUHOM CUeTe, HO3BOJIHUT 00ecednTh (POPMUPOBaHNE 3HAHUH KaXKI0r0 00ydaeMoro
¢ MUHMMAJIBHBIMU Harpy3KaMH, TPaH3aKI[HOHHBIMH U BPEMEHHBIMH H3/IepiKKaMU (3a1eprKKaMH),
a TaKk)Ke BBIAEPKATh TpeOyeMblil ypOBeHb PO eCcCHOHATbHOI MOJTOTOBKH 0 0y4aeMbIX.
[erbr0 MCCTIEIOBAHMST SIBIIAETCS HETTOCPEICTBEHHO TTOBBIIIEHNE 3 (PeKTHBHOCTH (DyHKIMOHHPOBAHNS
HH()OPMALIOHHO-00pa30BaTeNBHBIX CpeJ aBTOMATH3UPOBAHHOTO (JIMCTAHIOHHOTO0) 00yYeHHs
3a CYeT pealH3alii WHNBUAYaIbHO-OPHECHTHPOBAHHOTO (DOPMUPOBAHHS 3HAHUI 00y4aeMOro
C UCIIOJIb30BaHUEM AN THBHOM IeHEepaly pa3HOPOIHBIX 00pa30BaTeIbHbIX BO3CHCTBY i
Ha OCHOBE Pa3pabOTaHHOr0 HHHOBAIIMOHHOTO OJI0KA MapaMeTPHYECKUX KOTHUTHBHBIX MOJIETICH
U peaTM30BaHHOTO KOMILIEKCA IPOrPaMM [Tl aBTOMATH3AIMHU PAa3INYHBIX 3314 HCCIICTOBAHMUS.
JlyruiekcHsIi KaHaT HHGOPMALIMOHHOTO B3aHMOJICHCTBIS peasn3yeT 0OMEeH pa3sHOpOIHOI HH(opMareit
MeXIy CyObeKTaMu 00y4eHHs M CPEICTBAMU OOYUCHHS K UMEET Psii Cie(UUECKUX OCOOCHHOCTEH.
Ki1roueBble cj10Ba: afanTUBHAS 3JCKTPOHHAsA OuOIroTeKa, MH(GOpMAIMOHHbII QparMeHT,
(TrapameTpryecKast) KOTHUTHBHASI MOJIETb, CHCTEMa aBTOMATH3UPOBAHHOTO 00YUYEHHsI (Ha PacCTOSIHAN),
CpeacTBO 00y4eHHs, CyOBEeKT 00yUeHHs, TEXHOJIOTUsl KOTHUTHUBHOI'O MOJEIHPOBAHUS .
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O6sacTh HayYHBIX HHTEPECOB: CHCTEMHEII U (GMHAHCOBHII aHANN3 U yIpaBICHHE,
HHGOPMAaNUOHHBIE TEXHOJNOTHUH, HHPOPMAIHOHHO-00pa3oBaTeIbHbIE CPEJIBI,
CHCTEMbl aBTOMaTU3UPOBAHHOIO 00y4YeHHs (Ha pacCTOSHUH), HUHHOBALlUOHHbIE apXHTEKTYPhI
1 JITOPUTMBI B OCHOBE CPEICTB aBTOMATU3ALMH, (€IHHAS ) TEXHOJIOT ] KOTHUTHBHOTO MOZIEIMPOBAHH,
(KOrHUTHBHAs1) MH(OPMATHKA, TICXO-(DH3HONIOr st BOCIIPUSTHS, KOTHUTHBHAS TICHXOJION Vst X JIMHT BUCTHKA.
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