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The existing contradictions, the aspects of informatization and the relevance of research

The existing contradictions and the priority aspects of informatization
| I

( the technologies, being the basis of the existing means of training and training-methodical comple@
practically do not take into account the features of information processing by the trainee as the subject of training;
the improvement of organization and technology of the process of the automated
training causes the need of the analysis of efficiency of functioning
of the information-educational environment with taking into account of the individual features
of the subjects of training (physiological, psychological, linguistic and etc.);

e the requirements to the modern information-educational environments initiate monitoring,
the realization of accumulation and expeditious data processing, characterizing

\\lhe individual dynamics of change of the indicators of quality of the formation of knowledge of the traineey

The relevance of the theme of the dissertation research
| [

ifsexplaining by the evolution of priorities from outside of the state and international bodie?
regulating the policy of development of the system of education and the informatization of educational
sphere, the extension of requirements to the synthesis of the information environments of educational establishments,
the imperfection of scientific-methodical and technological device for the support of the analysis
and assessment of efficiency of information exchange between the subjects and means of training,
the need of creation of the universal scientific approach (method and technology) to the assessment of quality
thraining, and also the continuous development and innovations in the field of the information technologiesJ




The purpose, the object, the subject and the methods of research ‘

The purpose of research is
| [

the increase in the efficiency of functioning of the information-educational environment
of the automated (remote) training system due to the realization of the individually-
oriented formation of knowledge of the trainee with the use of the adaptive generation

\of educational influences based on the parametrical cognitive models block./

The object of research The subject of research
| I | I

the information-educational environmen? qhe automated (remote)\
of the automated (remote)| |training system with the properties
training sy st e m| |of adaptation based on the parametrical
\of educational establishment. \cognitive models block.

j

The methods of research
| [

theoretical — the theory of systems, the system analysis and modeling, the theory of control,
structuring and representation of knowledge, engineering psychology and pedagogics;
experimental — the applied methods of theory of information, the physiology of sensory
systems (analyzers), cognitive psychology and applied Iinguistics)




The tasks of research (the dissertation research)

The achievement of the purpose of research realizes the complex of research tasks

the analysis of the theoretical bases of construction of the automated IEE of the adaptive training
with the model of the subject of training at the base of the theory of automatic control,
the organizational models and technologies of interaction of the subjects with the means of training;

the development of the structure of IEE of the automated (remote) training system

with the properties of adaptation based on the parametrical cognitive models block;
the creation of the cognitive modeling technology for the system analysis
and the increase of efficiency of functioning of the automated IEE;
the synthesis of the parametrical cognitive models block as the inf. basis of the system analysis:
the formation of CM of the subject of training and CM of the means of training in the basis of IEE of ART;
the realization of the complex of programs for the automation of research tasks, including:
the adaptive electronic textbook, the basic and applied diagnostic modules.




The scientific results of the dissertation research, submitted on defence

The main scientific results, submitted on defence:

the structure of the information-educational environment and the principles (algorithms) of functioning
of the components of the automated (remote) training system with the properties
of adaptation based on the parametrical CM block [slides 1.1-1.8.3];
the cognitive modeling technology, including the technique of its use,
the recommended innovative bases (models) and the algorithm of formation of the structure
of the cognitive model, the techniques of research of the parameters of the cognitive models
and the algorithm of processing of a posteriori data of testing [slides 2.1.1-2.7.2];
the structures of the cognitive models of the subject of training and the means of training [slides 3.1-3.8];
the complex of programs, including the adaptive electronic textbook (the individually-
oriented generation of educational influences by means of the adaptive representation
of information fragments processor), the basic diagnostic module
(the estimation of the level of residual knowledge of a trainee) and the applied diagnostic
module (the diagnostics of parameters of the cognitive model of the subject of training) [slides 4.1.1-4.20.1];
the statistical justification of practical use of the received results
(by means of preliminary processing of a posteriori data,
the secondary processing of selections of a posteriori data:
some results of the regression analysis, the discriminant analysis,
multidimensional scaling and the factor analysis) (*) [slides 5.1-5.6.2].




The reliability of the scientific results of the dissertation research and publications

The reliability of the scientific results of dissertation research is confirmed by:

N

the system approach to the description of the selected difficult object of research;\
the correct use of fundamental provisions of the theory of information, physiology
of sensory systems, cognitive psychology, applied linguistics and ergonomics;
the approbation of elements of the dissertation on the seminars and conferences of “IHEAS” and “RAS”;
the introduction of results in the learning process of “SPbSETU "LETI"” and “IBI”, the reasonable
application of experimental methods and the strict logic of carrying out of the experiment;
the results of statistical processing of a posteriori data, training of 10 diploma students /

The basic results of diss. were publ. in 52 on 2007 y. (106 on 2012 y.) [265 on 2018 y.] scientific works:

ﬂ)l textbook and 03 methodical instructions to the lab. works on the discipline “Computer sciench

01 textbook (10 volumes) on the discipline “Finance, monetary circulation and credit”;
02 units in 01 coll. scientific monography of “IHEAS” (with formal coauthors-teachers);
04 (10) learning manuals and scientific monographies (with coauthors-diploma-students);
12 (29) [49] learning manuals and scientific monographies (without coauthors);
01 (02) report(s) on the individual initiative SRW (2003-2005 y. and 2006-2008 y.);
01 appendix to the report on the individual initiative SRW (2003-2005 vy.);
05 (09) [14] scientific articles in the scientific journals, recommended by “HAC of RF”,
from them 00 (05) scientific articles were deposited in “"VINITI" of "RAS"”;
22 (48) [182] scientific reports in the materials of 11 (24) [39] int. scientific conferences;
04 copyright certificates about deposition and registration of the works —
the objects of intellectual property in “RAS” (RF, Moscow city).

(it was required 02 (10) scientific articles in scientific journals from the list of “HAC of RF”

Kln 2005-2007 v. (2012 v.) [2018 v.] the norm for the candidate (doctor) of techn. sciences is exe@
).




The scientific aspects of informatization of the information-educational environment

and the theoretical-methodical base of research (1 from 2

The organization, technical
and methodical

The problematics of introduction
and the use of ICT
in the educational sphere

The development of education
against background of the crisis
and national factors

. Yershov A.P., Ivannikov A.D., '

Sovetov B.Ya, Tikhonov ANN. and others

| Domrachev V.G., Dovgyallo A.M., |
Kinelev V.G. and others

. Kashitsin V. P., Semenov A.L.,

Sadovnichiy VA. and others

The mathematical models,
methods of the analysis
and the theory of control systems

The theories of intellectual

systems, the languages of knowledge
representation and algorithms

The theory
of modeling
of the training process

Haken G., Yzerman M.A.

Besekersky V.A. and others

% gGurevich I.B., lvashchenko KI '

Pospelov D.A. and others
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Mashbits E.l. and others

The main approaches to the construction of the traditional and automated
information-educational environments (IEE)
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The scientific aspects of informatization of the information-educational environment
and the theoretical-methodical base of research (2 from 2)

Social-economic Regional Organizational

$

Pedagogical For the solution of the problem Implementational
of the creation of IEE

) : the wide range of scientific :

Philosophical aspects, each of which Technical

causes the complex

: of approaches and methods
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Physiological ] psychological I Linguistic

The approaches, providing the creation of IEE
of the individually-oriented and adaptive training (at distance)
] |
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Druzhinin V.N., Zinchenko T.P., Geek M.L., Kobrina N.A.,

Baru A\V., Feldshtein D.I. and others | | Haymen A., Holodnaya M.A. and athers Potapova R.K. and others
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The models of organization of interaction of the subjects and means of training
for a solution of the problem of adaptation in the information-educational environment

KThe means of IEE provide\
the visual and sound
representation to the subject of training
of the strictly certain
sequence of information-
\educational influences/

T T

/At the right action (answe&
of the subject of training it is similar
to the linear model, and in the case
of incorrect — is initiating
the transition to the previous step

\Of educational trajectory/

T T

/Treajim(ama)oﬁres.bjedofm\g\
initiates the transition
to the certain branch
of educational trajectory
and provides the representation

of the portion of information
P J

1T

Linear model
(Skinner B.F., USA, Harvard)

LM with feedback
(Pressi S.L., USA, Ohio)

Branched model
(Krouder N.A., USA, lllinois)

1

}
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For solution of the problem of adaptation

in IEE of the automated
(remote) training

=

!
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l

Branched
multilevel model

Hybrid

Adaptive model

model

(Pask A.G.S., GB, Cambridge)

S

/Provides the representation\
of information-educational
influences of the same
fragment of the discipline
with the various level of difficulty

Qhe level of statement of a conteny

L
/In advance se?

or any switching
between the listed models
of generation of information-
educational influences of the certain

@eans of training is providiny

L

[At the generation of informatiorh
educational influences
the individual features
of the personality of the subject of training

Qﬁraininq areconsicering (\/etvaN.))




The technologies of organization of interaction of the subjects and means of training
for a solution of the problem of adaptation in the information-educational environment

The classical technologies of the organization of ART are not oriented on the individualization
of training and do not meet the modern requirements to IEE of a new generation

The class-lesson
technology

The design-group
technology

The technology
of the correspondence training

The individual orientation of information interaction between the subjects
and the means of training in IEE is reaching due to the use of a set of technologies

The technology
of the individual
training

The technology
of the individualized
training

The technology
of the adaptive
training

JL

KReaIizes the topological schem)
of information interaction
“the subject — the means of training
— (the teacher)”
at the studying

@‘ educational trajectory in IEEJ

L

/Allows to take into accou®
the individual features
of the personality of the subjedts of training
during the educational
process, realized

\ in the traditional or IEE of ART

4 L

allows to realize the contou\r
of adaptation in IEE of ART based on
the parametrical cognitive
models block
of the subject and the means of training,

offered in this work




The solution of a complex task of the synthesis of the information-educational environment (IEE)
of the automated training with the properties of adaptation based on the cognitive models block

?I

l’

The entering of modifications
into the structure, organization
and technology of training

S

The automated training
system with the properties
of adaptation based on CM

—l

The entering of new components
into the automated training
system

[ e —————— —— —— et

v f f '
The additional The modifications| | The modifications The parametrical
actions of the electronic of the diagnostic cognitive

in the organization textbook module models

and technology of ART (ET) (DM) block
------- T e
|1 .. |
! The cognitive |« |
/The modified\ /The modified\ /The modified\ i: - mogel |
structure - principle (algorithm) | | principle (algorithm) | 1} | | ofthe subject of training |
of the information of functioning of functioning | NN / |
environment of the electronic | | of the diagnostic | I The coanitive |
of the automated textbook module H L mogel !
training for the realization for the diagnostics | | of the means of training |
of the establishment of adaptation of IFPST 1N ) !
\ / \ J \ / H The third scientific result i
The first scientific result (theoretical) on spec. 05.13.01 H (theor.) onspec. 05,13.01 and 19.0002 |




The complex approach to the synthesis of the information-educational environment
of the automated training
with the properties of adaptation based on the parametrical cognitive models block (2 from 2)

The cognitive modeling technology (CMT) | the values of parameters for the analysis

. of the efficiency of formation of knowledge
! ! ! !

4 The technique N The algorithm N The techniques N The algorithm

of the use of CMT of formation of research of processing

for the system analysis of the structure of the parameters of a posteriori

of IEE of ART of CM of CM data of testing
N\ N\ AN

the (re)designing of the structure [of the cognitive model | |

J

The complex of programs for the automation of research tasks

| Y
Y4

The adaptive means 4 The main diagnostic The applied diagnostic
of training — the adaptive module — the estimation module — the research
(re)presentation of the level of residual of parameters of CM
of information fragments L knowledge of a trainee Q)fmewbjectoﬂraining (IFPST) )

the individually-oriented | a posteriori data of resdarch,
generation of educational influences characterizing the condition of a trainee

The fourth scientific result (practical) on spec. 05.13.01, 05.13.05 [05.13.11, 05.13.18]




The main requirements, presented

to the structure of the cognitive modeling technology and the cognitive models

The synthesis of the automated training system with the properties of adaptation based on
the parametrical cognitive models block demands the elaboration of complex approach

The modification of the structure and principles (algorithms) of functioning of the components of the automated
training system for the realization of adaptation based on the cognitive models block

The cognitive
modeling
technology (CMT)

The technique of the use of CMT
and the algorithm of formation
of the structure of CM

The cognitive models
of the subject of training
and the means of training

4L

Is universal
in relation to the object
of research, represents
the iterative cycle,
including a set
of stages and allowing
not only to receive the primary
representations, but also to carry out

/

~

K the structural analysis /

@e developed for the formalization
of the sequence
of the use of the cognitive
modeling technology
with the purpose of construction
the structure of the cognitive model
for the tasks of the system analysis
of the information-

\ educational environment J

/ Concentrate in the own basis\

a set of the parameters,
characterizing IFPST
(CM of the subject of training)
and the technical capabilities
of the means of training, on the basis
of which the generation
of information-educational influences

QM of the means of training) is reali@




The main requirements, presented
to the structure of the cognitive models of the subject of training and the means of training

Character

The degree of motivation

The main properties of attention

Learning ability

The type of nervous system

The type of temperament

Mnemonic and thinking

Cognitive style

Mental abilities

The level of creativity

—

The realization of technology of the adaptive training
initiates the accounting of specific features

i

[

a set of specific requirements

At developing of the structure of the cognitive model it is necessary to take into account

Relevance

4 N

IEE must consider only
those individual features
of the subject, which are essential
for achievement of the planned
purposes of the training process

/ IEE must provide \
the compliance of the model of the subject
to its original, it is extremely
important the division of steady
and situational individual

\ taking into account IFPST /

Qeatures of the subjects and the means/

/ IEE must support \
the quasidynamic updating

of the model of the subject of training
due to the systematic

updating and accumulation
\ of data about his condition /




The genesis of “Cognitive computer science, the cognitive modeling technology.
for the system and financial analysis™ as new (academic) scientific direction ‘
(according to the decision of “The Presidium of "The Russian academy of natural science"”,
the protocol Ne699 from the 08" of: June 2018 y.)

The system
approach

The social-economic
approach

The theory
of automatic
control

Financial-
economic approach

The financial
analysis

Management
in social
systems

The genesis
of “Cognitive
computer science,
CMT for SFA”
(Vetrov A.N.)

\-

[The dissertation on the competition
of scientific degree of the doctor Economic

of technical sciences cybernetics
on spec. 05.13.01 (and 19.00.02)

\

J

The information
approach

The theory
of information

Accounting
and audit
Financial-analytical
approach

-

-
The dissertation on the competition
of scientific degree of the doctor

\

of economic sciences
on spec. 08.00.10

The analytical The cybernetic

approach

approach




The structure of the territorially distributed information-educational environment:
as the example of the geographically dlstrlbuted (countrles) regions and areas
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The standard scheme ofi interaction of the information centre of educational establishment
and the automated workplaces of the subjects of training

AWP AWP AWP AWP AWP
of trainee of teacher of administrator of archivist || of financial inspector
AWP AWP AWP AWP of member| | | AWPdfenployee | | | AWPdfarpoyee
of designer ||| of reader of librarian of scientific council | | | of rector’s office| | | of dean’s o

Basis Server Server
database of authentication of authentication

with accounts of users of users
Database
with content Server Server
on subjects of distributed of distributed
transactions transactions

databank
of regional
representative

Database
with a posteriori File

results Server Server server
of open of open with information

_ Database access (Web) access (Web) resources
with information

resources

Centralized Equipment Equipment Information

databank of data transmission of data transmission centre of regional :
representative office |}

of basic educational of basic establishment :
or training centre

of trainee
(thin
of trainee

of virtual
representation
Interregional channel
of data transmission
(technology
of VPN-tunneling)
Host-server
of virtual
representation

of trainee
(fat
of trainee

Server of “Internet” Territorial
service provider point of access
(territorial access to information
to resources) resources (library)

Communication environment “WWW” (“World wide web”)
1




The standard scheme of interaction of the automated workplaces
of the subjects of the infoarmation envircnment of educational establishment

The rector’s office

AWP of rector
of establishment

AWP of pro-rect
(on direction

AWP of secretary
(on directions)

File server of resources
of rector’s office

I
I
1
1
1
1
:
| of SC|ent|f|c secretary
1

1

1

1

1

|

I

I

The faculty

|
AWP I
of dean of faculty ||
|
AWP of deputy dean || AWP of secretary
I of faculty | (inspector)
|
|
I -
|
|
|
|
|
|

AWP of head
of personnel department

AWP of secretary
of dean’s office

File server of dean’s
office of faculty
The chair
AWP of head of chair
(on specialties)
AWP
of deputy of head of chair
AWP of teacher
(on disciplines)
File server
of resources of chair
The laboratory
AWP
of head of laboratory
AWP of leading
laboratory assistant
AWP of laboratory
assistant (researcher)
File server
of laboratory
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The centralized
databank

AWP of administrator
and his assistant

I Web-server
I of educational cent

of databank

Transport server
of databank

1
|
AWP of system I
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|

AWP of administrator |}
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AWP of administrator :
of software !

1

File server |
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I The methodical departm nt |
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! I of training plans
I File server
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The classification of the subjects of the information-educational environment
of the automated (remote) training

The subjects of the information-educational environment
of the automated (remote) training

The internal The internal The external The external
sources consumers sources consumers
of information of information of information of information
Author Trainee Book Entrant

by traditional or document

technology Reader

Teacher

Electronic
Training- ) books Teacher
methodical Trainee of third-party HEI
hnol
complex by technology Resouroe of I

of training '
i N ” Consultant
at distance Internet

The resource -
of internal network - The service
The technical personnel

Electronic personnel :
library Methodologist

System -
The main departments administrator Psychologist

and divisions .
- Designer
Administrator of DB
Expert in nonlinear
. audio- and video-tape editing
Sectretary office -
i i Designer
(public relations) g Specialist in marketing
Scientific council

Financial department Specialist
in system
Subsystem of development integration

Rector’s office

Specialist in public
relations and advertizing

Lawyer

Department of automation Economist

Expert
Dean’s office of faculty in structures

Chair of data Analyst

Physiologist

Teacher

Laboratory



The transformation of information in the technological process of formation of knowledge ‘

representation representation representation
of observer of cognitologist of user

easuremen Structuring Formalization

Current | Structures Information
data | of data fragment

1L g g

| Human
Secondary Consumer

Primary Signal _ _
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—_—
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in view of signals In signal form of information knowledge

Object,
Process,
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The classification of the practical methods of extraction and transmission of information
(as the aggregate of knowledge) on the subjects of studying

The practical methods of extraction
of information (knowledge)

|
Y !

Communicative methods Textual methods

l
Simplex channel ] | !

Passive methods Traditional carriers Electronic carriers
of information of information

:g monit:ing % —»( manual ) *(warehouse ofdatzD
_»( reICOF Ing ) *( guide ) _’( bank of data )
- —~(_ monography ) = database )

Duplex channel

Active methods —’( article ) —’( electronic book)

l |
* * Internet-resource)

Individual methods Group methods : :
information-

—’C questioning ) —’C brainstorming) retrie;/;slt((asne]arch)
—’C interviewing ) —’C round table )

*(correspondence) [ (_role-playing gamD deCI?le?gprgr?kmg

_>< dialogue ) —’( expert game ) system




The modifications in the organization of the information environment of. educational establishment
for. the support of accounting of the individual features of personality of the subjects of training ‘

The information The terminal
centre of ART of a trainee

Y Trainee <
} The electronic library - .

The approval
of training plans

"k Work with TMM (ET)

1 The performance of main and AT
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-
Information J

Dean’s office

1 The implementation of CW
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The development . \

of training schedules ™ The receiving of consultations

J - J
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-
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\ J
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> - of educational
The formation of TMM establishment

> ~  (the centre of distance

The testing of IFPST training in the HEI)

Additional training

The automated
workplace of a trainee
(the remote point of access
to the educational resources
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The modifications in the technological process of formation of. knowledge
at the realization of the automated personally-oriented training

Planning Preparation of TMC Phase of ART Analysis and control

/Training plans\ ( Training ) Trainee Teacher
taking into account schedule

actions in disciplines ‘Model of required knowledqej

of personally- of chair ( :
oriented ' S J \ Consultations

_ training y ( Training
schedule 5
l of planned Testing of LRKT

Control of performance

actions

Testina of IFPST

Creation
of TMM o -
on disciplines kETB (SMART-card)>

S of chair p .
Training R — -, Model of g]ytrrraeinr;[elénowledge
schedule

- J

in specialty | { W in discipli ) _:Devebpmentofrecommendaﬁonsf
_ On semester CW in discipline analysis and forecasting

<«— Dean’s office ™

J

J
Entering ) —PCTWin discipline> _: Estimation of knowledge |
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trslghaiotliuolﬁs { AT In discipline ) _; Recommended style |
on organization { Tests in subiects > :of representation of mformatlon:
of ao_laptive Reasons of difficulties
training ) in the process of training |
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The comparison of modifications in the organization and technology of automated training
for. the realization of the contour. of adaptation based on the parametrical cognitive models

Creation Creation Studying Conducting of testing Identification of factors
of training plans (modification) of material with use of increase
taking into account of ETMM with use of the diagnostic of efficiency
actions on disciplines of the adaptive module of training
of adaptive and tests electronic in the adaptive and difficulties
training of IFPST textbook environment of the trainee

1T 1T 1T 1T 1T

Preparation of ETMC Phase of training Phase of control Phase of the analysis
IMI ] £
Den's offie Teacher
and methodologist

] L g J L J L

Entering Development Preparation The organization Realization
into the training plan of ETMC of the electronic of the automated of statistical
of actions for realization textbook diagnostics processing
on the organization| |of adaptive training for realization of parameters of IFPST of a posteriori
of adaptive based on of adaptive and assessment of level data
training IFPST training of residual knowledge of research

Modifications In stages
of technoloay of training

in the organization of training

Modifications




The structure of the information-educational portal
of. educational (scientific) centre

The additional | <11:>[ Home g ]_' e
authentication of user ; ‘

\ \ \ s v

4[ Information Science 4[ Educatlon Forum

History Activity Directions Theme 1

Employees Projects Programs Theme 2

Laboratories Publications RTS — Theme k

—

Based on (not) interactive
_information interation
Schedule of various subjects and means of training

Contacts Postgraduate study




The structure of the information-educational portal of teacher. (scientist):
on the example of the scientific-educational portal
of “AUT CMT SFA” Vetrov A.N.
(In the international foreign English language
and the national Russian language)

[ C%?E iE'agthets J——wa.vetrovan.spb.ru = Contacts

v v v v v

_| Summa Scientific ) Educational Production
[inform.ryJ {News] ‘[Ab"”tam}‘[ activity activity } [ activity

\\

Scientific results Computer science”

Current projects Discipline “Finance”

The list of scientific works description I0 examination
|

Rl textbooks pupoEsandtass question
themes

1 coll. monographies requirements of papers

Short information
about scientific-
educational portal

monographies contents (plan)

Short information
about "AUT CMT SFA”

reports on SRW laboratory works
learning manuals basic literature

scientific articles additional literature

scientific reports electronic sources




The structure of the automated training system with the properties of adaptation
based on the parametrical cognitive models block

{ An administrator || Anauthor] (A tutor

. SI}

Sources of information (knowledge):
{Sls, Slz, Sls, ..

1" of encapsulation of model
| of required knondedge. -~ |

N

I N S
The feedback

of the first level
of information
Interaction

)

The electronic textbook
(with support of adaptive generation
of training influences)

<T ]
of representation _>-
of information--~

~
N

T T

The cognitive
model
of subject
of training

The cognitive
model
of means
of training

The parametrical

cognitive models block

_.-<thannel ofthe analysis
of parameters

The applied diagnostic hodule
(with procedures of diagnostics
of parameters of cognitive model)

The feedback
of the second level
of information
Interaction

)

_.-ehannel of diagnostics
of parameters
.___Of IFPST

/N

_.-thannel of the anallysis
. of efficiency
“~«___of trainin

The basic diagnostic module
(with procedures of estimation of level
of residual knowledge of trainee)

of diagnostics
of LRKT

. Cm}

Consumers of information (knowledge): -
{Cly, Cly, Cls, ..




The formal description of the structure of the automated training system
with the properties of adaptation based on the cognitive models (1 from 3)

Model
of required
knowledge (MRK)

|

BTI

The methodical
Instructions
and Instructions,
which are contained
in TMC

Algorithm
of training ¢

FL T

The block of parametrical
cognitive models F

The training system




The formal description of the structure of the automated training system
with the properties of adaptation based on the cognitive models (2 from 3)

Yo=F(X5U, VYD)
2. The algorithm of training ¢ forms addresses and parameters of Tl and control questions:
U =o(X Y _,,Z",C. );ne[lk]- number of step, i€ [1,N]- number of information fragment;
Vo =XV Z5R ) C=[C*, CFF], C*- potegtigl possibilities of means of traini.ng N
in = P Tonr &0 Ry (the CM of means of training), C**- IFPST (the CM of subject of training)

3. The databank of training information: I ={17,..,15}
* U \Y
| > =<1,,l,,.1. 1> lL={l., 1. I { N
4. The shaper of a portion of training (SPT) and the shaper of tests (ST):
{U "=y UL 1Y) U (t )= Y(t) provides the adaptive generation of TI U’
in — 1 in? Vin in\*n-1 i \n

1. The condition of trainee and its estimation: {Y =F°(X,U")

N y _ and control questions V" with the use of addresses in DB
Vin =2 Vin, i (Ie[L,N],ne[Lk]) and parameters of display U,and V, on the basis 1
5. The resultativity of performance of test tasks:
V' D (Y V" calculation with the operator Dy, (sensor) on the basis
=D, (Y,V') of the condition of trainee Y and a set of questions V'

6. The task and the purpose of training is represented in the view:

o _ {Q(Y*) — 0, §. the required LRICT Y, > Y™ — CAP(cond._abs._proficiency)

T(Y") — min, Q, ~5(0~Q)

7. The condition of the trainee on the n-th step:

e [04] probability of ignorance of the i-th element
t ]

Y <:> P — n n 'n n _ﬂ =
n Py {pl’ P2y Py pN} P . TT at the n-th moment of time t,_ 0




The formal description of the structure of the automated training system
with the properties of adaptation based on the cognitive models (3 from 3)

8. The condition (the probability of ignorance of contents) of j-th trainee changes by means of a set of TlI:
Pj—Fj(Pnjl,UjCJ ) PJ U, )pj

9. As the condition of the trainee uueuly 15 not vwserved Y, &P, therefore
testing is necessary. At the same time reaction (answer) of the trainee:

{R =F°(P,,U,V.) i {O U, — educational influence of the set level of difficulty

r

u (on the basis of the level of required knowledge)

n

(U’U’ ’U’ rUMn) 1

10. The task and algorithm of adaotation of the parameters of cognitive models in the process of training:
Cn:Z(Cn—l’Rn) Yn < I:)n :Z(Pn—l’un’Rn)

11. The algorithm of training allows to define the optimurh portion of TI at each step:
Q(P.1) =Q(F(R,U,.,,C,) > min=U,., o (ieU,)
12. The probability of ianorance of the elements of T =17ai(ieU ;r"=0)
p(tH=1-e*"(iefl,...,N},nefl.., «x}) \7"ai”(i eU ;r"=1n=12..)
13. The criterion of quality of training: et _ {At”(i eU,)
N ) N ) ) i 1
Q=2 Pt Q=2 Pt — min =U, P— )q.t +AY (i2U,)in=01..

U; = max p; (tin)qi

ie[1,N](i#u,)

14. The algorithm of selection of information fragments

Un, = max p: (t")a;

Moo e[t NTGi=u;, j=[1M, 1)

\




The scheme, reflecting the principle (algorithm) of functioning
of the basic and applied diagnostic modules

The tree of purposes
of training

Y

p
The model of required
knowledge

Y

\_

~

N

Tasks of applied
diagnostic
module of the system
of automated
training

[ The block of tests ]
f

or the diagnostics of IFPST

Algorithms of development
of learning tasks
and sub-explanations

Y

Task
and explanation

*[

(terminal)
of a trainee

Representation
of task
to a trainee

+

Y

Y

( Model of current

condition of knowledge
of trainee

Operations of a tutor
on performance
of task

Operations of a trainee
on performance
of task

+

Y

[ The cognitive model )

Reference result

of the subject of training
\. .

of performance of task
\_ J

+

Y

The individual
features of person

ofthesLbject of training (IFPST)

Comparison:
testing of LRKT
and diagnostics of IFPST

Y

Result of performance
of task by an examinee




The scheme, reflecting the principle (algorithm) of functioning of the electronic textbook
with adaptation based on the parametrical cognitive models block

Methodical manuals, Methods
instructions and requirements of stimulation The cognitive model

tothemodel of requiredknoedge (MRK) | | of the training process | | of the subject of trainin

Y

e ) .
Information ‘>[ Filling Algorithm The processor

as aggregate of formation : -
o kr?c?wlgdge of a.content of ET of adaptive representation

. and input of MRK of information fragments
_ on subjects ) A

I
Display ] Display ] Main [ Additional
b

of explanations of preventions block of information | | block of information

. \

Algorithm The algorithm of processing of the operations of a trainee
of a control in the process of studying of information




The features of architecture of the adaptive electronic textbook

Interface
of administrator

Interface
of teacher

Interface
of expert

Interface
of trainee

Computing module (kernel of adj

pptive electronic textbook)

Working
video-memory

[—>

Interface
module of coupling

Working
memory

[ >

Procedure
of authentication

|

A
Y

}

i

Adaptive
representation
processor

Module
of display

Computing
processor (kernel)

Algorithm
of check of authenticity

A

t

V!

!

!

]|

Algorithm of generation
of inquiries to PCMB

Procedure of loading
of data of subject

Linguistic

processor

Procedure of processing

Algorithm of processing
of inquiries

Algorithm of formation
and configuration of data

Algorithm of
of metamodel

reconstruction

of subject

Algorithm of choice
of operating procedure

Procedural part of data

Library
of objects

>

Library
of terms

Library.
of computing
procedures

le—}

Library
of methods of the analysis

Library
of properties

Library
of descriptions

Library of methods
of data processing

Library of algorithms
of display

Library
of images

Library
of purposes and tasks

Library

Library
of models

Algorithm of processing
of data of PCMB

Algorithm of processing
of inquiries to DB

of means of training

DB with CM

DB with CM
of subject of training

DB
with accounts

DB .
osteriori
ata

with a

DB with filling
on subjects

DB of tests of LRKT
and IFPST




The information structure of the subject of studying, displayed
at the level of representation of data by means of the electronic textbook

Information elements
at the base of electronic textbook

Portion K

Title page
and title

Part

questions

Annotation
(preface)

Block of control

Section

Portion 1

(Table of) contents Chapter

Portion M

Introduction Module

Main part

(body) Block

Additional
block of information

Portion 1

Conclusion Paragraph

Dictionary with the list
of key terms

Information fragment (displayed page)

Subparagraph

Portion N

Alphabetic-
subject index

Note

block of information

Bibliographic Control
list questions

Portion 1




The schemes of realization of branching (1 — correct answer, 0 — wrong answer):
at the left — the linear model and at the right — the branched model

Y Y

i"" portion i"" portion
of Tl of Tl

r Y

: 0 :
Question Question

1 Additional 1 Additional
information information

O
' @

of Tl Help
(explanation)

-

Y
i+1" portion
of Tl




The algorithm of processing of events initiated by the user
In the adaptive means of training (electronic textbook)

Algorithm of initialization of options

Algorithm of support of options of user

>

What is
allocated element?

>

The analysis of kind
of inf. element

Is it changed given
inf. element?

Handler
of structure of element]

What is purpose
appointment of information?

J

Determination
of purpose appointment,

~

Is the key concept
in fragment chosen?

- J

Handler
of the key concepts |

( )

Is the list
\ of key concepts chosen? )

Handler
of the list of concepts

~

Are the properties
in given inf. element chosen?

J

Handler
of properties of element

Is the methodic. description\
. B
on inf. element chosen?

& J

Handler
of method. description |

(Is it the transition to other\
level of hierarchy?

- J

.| Theanalysisof connections

of inf. element

Is the literature )

.| The analysis of liter.

on inf. element chosen?
g

J

sources of element |

Display of inf.
\element of a certain kind)

( )

Decomposition
\ of structure of fragment )

( )

Purpose appointment
\of fragment of information)

~

Display of essence
of the key concept

Display of the list
of key concepts

Display of property
of inf. element

-
s

Display
\of recommendaﬁonsonelememj

( )

Display of prev.
or next level

Display of liter.
sources on fragment

Algorithm of choice of information fragment

.

<—[ Inform. fragment ]




The semantic model of representation of information in the adaptive electronic textbook ‘

The library # The library
of fragmentary frames Algorithm of extraction of purpose frames
Y of information Y
Algorithm of formation Algorithm of reconstruction
of factual part of meta-model

- \ |
The (table of) contents ' { The tree of purposes ]<+

Kind of represented |

Connections of fragments information in a content |

The cognitive ;| | The cognitive
model model
of the subject ; | of the means
of training of training

The parametrical
cognitive models block

The library of concepts

—

, The library of objects

The library of properties\ , The adaptive representation
\ ) of information fragments

processor

'The library of descriptions‘

A
| (Vieta-model L The algorithm of processing
of a subject of the events initiated by the user




The structurally-functional scheme
of the adaptive representation of infermation fragments processor. (1 from 3)

{

Procedure

of loading

of Parameters
of a subject

Procedure
of loading
of parameters
of means

The cognitive model
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The cognitive model
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The structurally-functional scheme

of the adaptive representation of infermation fragments processor. (2 from 3)

{

Procedure
of loading
of parameters
of a subject

Procedure
of loading
of parameters
of means

The cognitive model
of the means of trainina

The cognitive model
of the subiect of trainina

at adaptive generation

of linguistic parameters
of educational influences

Module of a control of processing

The parametrical cognitive models block
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The structurally-functional scheme
of the adaptive representation of infermation fragments processor. (3 from 3)

‘ -
o " The procedure of selection
Procedure Procedure The cognitive model The cognitive model and ﬁ]StaIIation

of loading of loading of the means of trainina| |of the subiect of trainina i
of parameters of parameters . —. 8];‘ egrapgggeﬁzﬁl;g:]e Algorithm
of a subject of means The parametrical cognitive models block of information

fragments

Procedure of accounting = Algorithm of calculation Algorithm of installation

_ | of speed of representation | of speed of representation| | of speed of presentation
of information, of information of information

by means of training by means of training fraoments

Procedure ot accounting Algorithm of choice Algorithm of installation
of additional of additional . of additional
capabilities of means _ | parameters of representation opportunities
of information of means of trainina

Procedure of accounting
of kind of learning ability Algorithm of identification Algorithm of installation
of the subiect of trainind of predisposition of kind of representation

- . of subject to implicit ' i
Algorithm of the analysis oJr explicitp of |nforrt1)1\z;1tllrc])er1a:‘]rsagments

of a convergent learnina ability

abilities [ Algorithm of installation
of the subiect of trainina of style of representation

Algorithm of the analysis of in orrg\z;\trlr(])é\ar]rsagments

of a divergent R |

abilities - -
J - Algorithm of choice
of the subiect of trainina of ki%d of representation

Procedure of accounting of information
of way of representation fragments by means
of information by means

ng

of level

of mental

abilities
of the subiect of trainina

of educational influences
(information fragments)

Procedure of accounti

for support of individually-oriented generation

Algorithm of identification Algorithm of choice
Procedure of accounting of cognitive styles of style of representation

=1 of the cognitive styles of processing of information| of information
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The iterative cycle of the cognitive modeling technology (1 from 2)

Identification

R

1] The primary ideas

about the object, process
or phenomenon of research

The change of tasks

and restrictions
of research

Conceptualisation

e

2| The conceptual scheme

of the object of research
in the subject area

2a | The modification

Structuring

R

of a set of concepts,
describing the object

3| The structured knowledge

about the object of research
in the subject area

3a| The modification

of conceptual scheme
of the object of research

Formalization

R

4 | The creation of the first and second

level of the structure
of cognitive model

4a| The change

The structural
analysis

of a way of representation
of the cognitive model

The verification of the first

level of the structure
of cognitive model

5a | Themodiification of the first

The parametrical

level of the structure
of cognitive model

The verification of the second

analysis

— TR

level of the structure
of cognitive model

6a | Themodificationofthessoond

level of the structure
of cognitive model




The iterative cycle of the cognitive modeling technology (2 from 2)

Realization

R

The placement of received
model in the base
of the environment of research

7a

The discrepancies

at

and difficulties
integration of model

Modeling
—_

8 The modeling

based
on complete approach

8a

The problems

of measurement and acoounting

of parameters

The analysis

S

9| The statistical processing

of data received
by means of the cognitive model

9a

Identification

Subject

of regularities

and ambiguousnesses

interpretation

Synthesis

100 The interpretation
of received dependences
and regularities (knowledge)

10a

The scientific justification

of received
(scientific) results

111The new knowledge about dynamics

of development of the object
of research in the subject area

11a

The addition of new

[ aspects of consideration

of the object of research




The technigue of use of the cognitive modeling technology.

(for the tasks of the analysis of the inf.-educational environment of automated training) (1 from 2)

For the use of the cognitive modeling technology in relation
to the object of research in the subject area it is necessary to satisfy a set of conditions at each stage

At the stage
of identification

—

At the stage
of conceptualization

— T

At the stage
of structuring

At the stage
of formalization

—

At the stage
of the structural
analysis

—_analysis

At the stage
of the parametrical

an

1| Thereis provided the collecting of data (purposes, tasks and restrictions to the IEE) necessary

o |and sufficient for the formation of the structure of cognitive model (is provided

the involvement of experts at necessary), is defined a set of portraits PR; of model

2| There are allocated the key concepts (properties Pr and parameters Py,), relating

T |to the features of the object of research in the subject area, are defined the classes of concepts

(portraits PR; and kinas of properties KP) and groups of parameters (vectors of perameters VP), ale sstupthe AAV

3| There are defined the relations and connections between the allocated key concepts (properties

™ |and parameters), their classes (portraits and kinds of properties), and also groups of parameters

(vectors of parameters), characterizing the object of research in the subject area

4| There is provided the creation (addition) of the structure of cognitive model

by means of the use of one of the formal (informal) models
of representation of data and knowledge from the field of the theory of intellectual systems

9| It is necessary to carry out of the analysis of connections and correlation dependences between

the allocated concepts (parameters): each portrait (PR;) in the structure
of cognitive model must include a set of vectors of parameters (VP))

6|Sets of parameters in the context of various portraits should not be crossed

and be contradictory, and the received structure of cognitive model must meet
the purposes, requirements and restrictions, developed on the relation to the object of research




The technigue of use of the cognitive modeling technology.
(for the tasks of the analysis of the inf.-educational environment of automated training) (2 from 2)

7| There is carried out the practical use of the cognitive model in the base of IEE,
At the stage . L : :
of realization the received structure is filled by the values of parameters, which are considered
———______— [atthe generation of information-educational influences by the means of training

At the stage 8| There is carried out the accumulation of information about the condiition of the object of research
of modeling as the complete system and its elements in particular, and also the analysis of adequacy
and mutual influence of parameters, characterizing the dynamics of its functioning

At the stage 9] There is carried out the statistical processing of a posteriori data
of the analysis of modeling and are formulated the conclusions about efficiency of functioning
— of the object, process or phenomenon of research in general and its elements in particular

At the stage of subject 10| There are formulated the objective conclusions on the basis of the received data
interpretation from the point of view of various subject areas (according to the chosen range
of scientific aspects of consideration of the object, process or phenomenon of research)

At the stage 11| There are formulated the tasks on improvement of the structure of cognitive model
of synthesis in width and depth with taking into account results of subject interpretation and dynamics
(progressive and regressive) of development of the object, process or phenomenon of research




The recommended bases for. the construction of the structure of cognitive model

The basic models of representation of structured data and knowledge (cognitive models)

| Y
Formal models Nonformal models
for the representation of procedural data for the representation of declarative data
(algorithms and procedures) (data and knowledge)

hodels
ration)

I

L/ the calculation of the theory of sets multilevel New models

! and cortages on domains structural scheme (zero generation)
|

The hybrid models
for the representation of data
in poorly formalizable subject areas

the calculation of the theory of sets The mul_t level en_cl.osed New models
pyramids combining A
and the theory of graphs (zero generation)

New flat models
(the first generation)

New volumetric models
(the first generation)

New flat

' 1 ' ] 1 { _
( one- )( two- )( three- )( four- ) < five- )( more- ) (these('zl:r(;gdv"::r:grtrt:zttrr:(i:rg1 g%iilr?oltion)




The recommended basis for. the construction of the structure of cognitive model
In the view of the oriented graph combining the theory of sets

The first aspect
- T

The second aspect

(The scientific basis of the first\

aspect of research

. J

( The scientific basis of the second |

— 7

aspect of research

. J

The it" aspect
R

(The scientific basis of the Nt

aspect of research

. J

The cognitive model characterizes the specific features of functioning (behavior)

of the object of research in the considered environment (area) from the point of view of the chosen aspects

The first level

The second level

A Voo

a set of portraits |




The recommended basis for. the construction of the structure of cognitive model
In the view of the structural scheme (without connections between information elements)

The first aspect The second aspect The i aspect

{The scientific basis of the first} [The scientific basis of the second} {The scientific basis of the it" |

aspect of research aspect of research aspect of research

J

The cognitive model characterizes the specific features of functioning (behavior)
of the object of research in the considered environment (area) from the point of view of the chosen aspects

The first portrait PR, The second portrait PR, The i portrait PR,

The first kind of properties KP,

|
@arameter 2-1-0-0.D I @arameter i-1-0-0-D

The first vector i @arameter 2'1'0'0'2>
of parameters VR : j @arameter 2-1-0-0-@

The first vector
of parameters VP,

@arameter 2-1-0-1 D i

' 'f @arameter 2-1-0-1 2) !
The second vector o ¥

of parameters VP, ! :' The It vector ': ," The first property Pr,

Garameter 1-1-1-2 D i of parametersVR, i ! Garameterl 0-1-0- D
@arameter 1-1-1-2 2) i @arameterl 0-1-0- nD

@arameter 1-1-1-2 D IF .
- 1 G’arameterl 0-0-0- D

@arameter i-O-O-O-rD




The representation of the structure of cognitive model by means of the frame model

~

f The cognitive model

4 I Name Value Portrait 1 value 1

Kind of prop. 1| value 1

Kind of properties

Name Value Portrait i value i

Property 1 value 1

Kind of prop. | | value |
8 prop. j J

Property k value k
Y\ perty

-

Property i

Name Value |(~ Vector of parameters )

Vector of par. 1| value 1

Name Value
Parameterl value 1

Vector of par. | | value |

Parameter m valuem




The representation of the structure of cognitive model by means of the semantic network

characterizes @
@ includes i includes

also contains also contains
reflects reflects reflects

CM - the cognitive model
of the object of research;

has has
also DCM —the description of cognitive model
of the object, process or phenomenon;
PR, — the identifier
reflegts

(name) of the it" portrait
of the cognitive model;
DPR, —the description of the i portrait|
of the cognitive model;
includes i KP, — the identifier

reflects reflects

(name) of the j™ kind of properties
of the cognitive model;
DKP; —the description of the " kind

reflects reflects of properties of the cognitive model;

Pr, — the identifier
(name) of the k" property
of the cognitive model;

contains DPr, —the description of the k" property

of the cognitive model;
VR — the identifier

(name) of the I'" vector

reflegts e reflects of parameters of the cognitive model;
DVP, —the description of the I vector
@ of parameters of the cognitive model;
P, — the identifie
includes / includes | includes (name) of the m'" parameter
of the cognitive model;
also

also DP, — the description of the m®"

parameter of the cognitive model.
refie @ reflects

reflegts

reflects




The infological scheme of database for. the representation of the structure of cognitive model ‘

4 Cognitive_model N
Name Type

ID_Cognitive_model Num. 10 e ~
Name_of_cognitive_modell Str. Portrait_of_cognitive_model

Name Type| Size
\_ Y ID_Cognitive_model Num| 10
ID_Portrait Num| 10
/ Kind_of_properties \ Name_of_portrait Str.

Name Type
ID_Portrait Num{ 10 \
ID_Kind_of_properties Num] 10 /

Name_of_kind_of properties | Str. Property
Name

\_ j |—> ID_Kind_of properties

ID_Property

/ Vector_of_parameters \ Name_of_property
Name Type

ID_Property Num{ 10 \

ID_Vector_of parameters Num.| 10

Name_of vector_of param.| Str. /

Parameter

Name Type
\ j yp

ID_Vector_of parameters [Num.
ID_Parameter Num
Name_of_parameter Str.
Value_of_parameter Str.

\_




The algorithm of formation of the structure of cognitive model
for the analysis of the information-educational environment of the automated training (1 from 2)

At the stage
of identification

At the stage
of conceptualization

\/

On the first
step

1

quantity of portraits (PR;) in the base of structure of cognitive model sufficient for the carrying out
of the analysis of the object of research, considered in the context of a set of scientific aspects

Proceeding from the received primary representations, it is required to define the necessary

2

which characterize the object of research from the point of view of a certain
scientific aspect and to bring them in the corresponding portrait (PR;) of cognitive model

It is necessary to allocate (to add) a set of kinds of properties (KP;),

2.1

by a set of elementary properties (Pry): if in the kind of properties it is impossible to mark out
the elementary properties, then it is elementary property

It is required to characterize each kind of properties (KP;) of the object of research

On the second
step

2.2

to be characterized by the vector of parameters (VP)): if in the elementary property
it is impossible to allocate the vector of parameters, then it is the vector of parameters

Each elementary property (Prg) of the object of research needs

On the third
step

2.3

It is required to determine the elementary parameters (Pr) entering into the basis
of each vector of parameters (VP)): if in the vector of parameters it is impossible
to allocate the elementary parameters, then it is elementary parameter




for the analysis of the information-educational'environment of the automated training (2 from 2)

The algorithm of formation of the structure of cognitive model ‘

At the stage
of structuring

At the stage
of formalization

\/

On the first
step

On the second
step

At the stage
of the structural
analysis

At the stage
of the parametrical
analysis

3 |1t is necessary to unite the received results of previous technological stage

and to form the structure of cognitive model (newly created or to decompose
the existing with taking into account the new components and possible restrictions)

4 |1t is necessary to choose one of the formal (logical, graph, theory of sets and etc.)

or informal (conceptual model, ontology of the object of research and etc.)
models of representation of structural components of cognitive model

4.1 1t is necessary to create the first level of cognitive model: according to the chosen aspects

of research and received earlier results it is necessary to form a set
of portraits of CM (1), then to set up a set of kinds of properties (J) and a set of properties (K)

4.2] 1t is required to create the second level of cognitive model: it is necessary to add

the received structure of cognitive model (the first level), having formed
a set of vectors of parameters (L) and having given a set of parameters (M)

O |It is carried out the system analysis of structure of received cognitive model

at the first level — a set of kinds of properties (J) and properties (K): components

in a corresponding sets qualitatively characterize the object of research

6 | It is realized the analysis of structure of received cognitive model at the second level —
a sets of vectors of parameters (L) and parameters (M): values of parameters of the second level
of structure of cognitive model characterize the IFPST and should not be contradictory

It is carried out the encapsulation of received structure of cognitive model in the basis
of information-educational environment, the filling of parameters of model by a posteriori

data of modeling, their statistical analysis and subject interpretation




The technigue of research of parameters of the cognitive model of the subject of training (1 from 2) ‘

1 |The developed structure of parametrical cognitive model by means
of the mode of administration of the applied diagnostic module
Is transferred and remains in the database of methods of research (tests) of IFPST

At the preliminary
stage

111t is got out or modified the certain Addition / removal
portrait (PR;) of cognitive model, are processed of a structural component
all kinds of properties (KPj) entering in it of model and / or modification

On the second 1.2]1t is got out or modified the certain of its parameters
kind of properties (KP;), are processed T

Step all elementary properties (Prg) entering in it

On the first
step

: — : The mode
1.3[1t is got out or modified the certain of administrating

elementary property (Pry), are processed of tests of the IFPST
all vectors of parameters (VP,) entering in it l

On the third
step

14|11t is got out or modified the certain
vector of parameters (VP,), are processed The database
all elementary parameters (Pp) entering in it of tests

of the IFPST

On the fourth
step

On the fifth 151t is got out or modified the certain
step elementary parameter (Pn) and is established its AAV




The technigue of research of parameters of the cognitive model of the subject of training (2 from 2) ‘

|2 |1t is made the selection of methods of research (tests) of the IFPST
for the automated diagnostics of parameters of cognitive model,
and also statement, organization and conducting of experimental researches (pilot studies)

On the first 12.1] It is carried out the selection and addition in the database
step of tests of the IFPST of a new method of research of parameter(s)

At the preparatory | e

New procedure
of diagnostics

On the second 2.2]1t is provided the program realization of parameters
step of a method of research (test) of the IFPST A

in the base of the applied diagnostical module Y

On the third> [2.3] It is carried out the integration of program realization The applied

step of a new method of research (test) of the IFPST dlr?w%ﬁtelc
into the structure of applied diagnostical module

3]t is realized the automated diagnostics of nominal values
of parameters of the cognitive model of subject of training by means
of the applied diagnostical module, which is in the structure of complex of programs

At the stage
of testing

13.1| The diagnostics of parameters of the first portrait of cognitive The mode of diagnostics
model (PR1) by means of a set of applied methods of parameters
of research, which are contained in the database of tests of the IFPST of cognitive model

On the first
step

3.i | The diagnostics of parameters of the i portrait of cognitive The database
model (PRi) by means of a set of applied methods of a posteriori
of research, which are contained in the base of tests of the IFPST results of research

On the it

At the stage | 4 |The automated (manual) calculation of recommended values of parameters of the cognitive
of the analysis model of means of training (types, kinds and ways of display of information) on the basis of the analysis

— of values of parameters of the cognitive model of subject of training (parameters, characterizing the IFPST)

At the stage 1501t is realized the automated individually-oriented representation
of adaptive of information fragments by means of the adaptive electronic textbook,
w functioning on the basis of the parametrical cognitive models block




The technigue of research of parameters of the cognitive model of the means of training (1 from 2) ‘

At the preliminary 1 [The developed structure of cognitive model of means of training by means
stage of the mode of administrating of the applied diagnostic module is transferred
and remains in the settings of adaptive means of training (electronic textbook)

1.1]1t is got out or modified the certain Addition / removal
portrait (PR;) of cognitive model, are processed of a structural component
all kinds of properties (KP;) entering in it| ||of model and/or modification

1.2[1t is got out or modified the certain of its parameters

On the second kind of properties (KPj), are processed \/

step all elementary properties (Prg) entering in it

On the first
step

: — : The mode
1.3/1t is got out or modified the certain of administrating

elementary property (Prg), are processed of the means of training
all vectors of parameters (VP)) entering in it l

On the third
step

14|11t is got out or modified the certain
vector of parameters (VP,), are processed The saving

all elementary parameters (Pn,) entering in it of parameters
of configuration

On the fourth
step

On the fifth 151t is got out or modified the certain
step elementary parameter (Py,) and is established its AAV




The technigue of research of parameters of the cognitive model of the means of training (2 from 2) ‘

At the preparatory |21t is carried out the analysis of life cycle of program realization of the adaptive means
stage of training and comes to light the functional possibilities of display of information
on the basis of technical specification for the modification of a set of parameters of the CM of means of training

: 2.1| The analysis of a possibility of technical realization :
On the first mﬂre_pres_entatlon of diverse information, The new procedure in the base
step considering the new parameter of display of the adaptive representation

On the secon 2.2] 1t is provided the program realization of procedure of informatian processor
step (algorithm) in the base of the adaptive representation H
of information fragments processor of the means of training Y

On the third 2.3 It is carried out the integration of program realization m;?; ?)(?‘ifgli\é? 0
step of the new procedure (algorithm) of display into the structure (electronic textbo (?k)
of adaptive representation of information processor

| 3 lIt is realized the check of nominal values of parameters of the cognitive model
At the stage I . . X )
of debugging of means of training used by the adaptive means of training, in order to avoid

the incorrect display of information in the process of automated training

On the first [3.1] The verification of values of parameters of the first portrait The procedure of automatic
step of cognitive model (PR1) set up manually—= calculation of values
or by means of the procedure of automatic calculation of parameters of display

On the it 3_|| The verification of values of parameters of the i portrait Form for the installation

of cognitive model (PRi) set up manually of values of parameters
or by means of the procedure of automatic calculation manually

At the stage | 4 | It is realized the automated (manual) calculation of recommended values of parameters
of the analysis of the cognitive model of means of training (types, kinds and ways of display of information) on the basis
of the analysis of values of parameters of the cognitive model of subject of training (characterize the IFPST)

At the stage 511t is realized the automated individually-oriented representation

oftao_laptive of information fragments by means of the adaptive electronic textbook,
raining

— "7 — functioning based on the parametrical cognitive models block




The algorithm of processing of a posteriori results of testing (1 from 2)

1 |In the result of the analysis of question-answers structures of test is reached
the calculation of indicators necessary for the conducting of testing:
it is formed the interval scale and function of estimation

1.1]1t is defined the maximally and minimally possible| [[b, = 0]-mark(nominal)=1;
number of correct answers for the procedure [b,,b,]— mark(nominal)=2;
of estimation and formation of function of estimation

At the preliminary
stage

On the first
step
[b,,b,]—mark(nominal)=3;
1.2| There are set up the lower and top threshold values| ) [b,,b,]— mark(nominal)=4;
of sums of correct answers (points) for the exposure .
of corresponding nominal values of estimates

On the second

step [b,,b; = n]—mark(nominal)=5;

b, <b, <b, <b; <b, <b;

1.3 There are formed the intermediate borders of intervals
On the third \ |on the basis of sums of correct answers (points)

step for the set up of intermediate nominal values of estimates 2,b, < x<b,;
(is formed the interval scale of estimation) u(x)=43,b, <x<b,;

On the fourth’\| [1.4] On the basis of interval scale the function 4,b, < x<b,;
step of estimation of the diagnostical module is set up 5,b, <X <b, =n;

(1,b, < x<b;

2 |There is carried out the preparation of software to the testing of target
indicators: the interval scale and function of estimation in the mode of administrating
Is brought for the support of functioning of algorithmic structure

At the stage
of testing




The algorithm of processing of a posteriori results of testing (2 from 2)

At the stage 3 | The saved-up a posteriori data are exposed to the statistical processing,
of ﬂ]le ana||y3'3 allowing to carry out the analysis and to formulate the conclusions about current condition
ot results (level of residual knowledge of examinee and his personal characteristics)

3.1| The coefficient of difficulty of task, proceeding from which value is defined:
at K>0,9 — the task is difficult, at K<0,2 — the task is easy

M
3.2] Total result of performance V=D % 3.9| Standard deviation of results
of all tasks by the i'" examinee it |of testing on j'M task

3.3] Total result of performance|x = S x. |13.10] Estim. of conn. of the each j" task
of the j task by all examinees i with the sum of points on all test

3.4] Average level of testing 2.Yi |B:1lJAverage arithmetical
on results of performance of all tasks of independent expert estimates

3.5| Average level of performance| , _ i 3.12] Standard deviation
of j™" task by all examinees of expert estimates

3.6| Dispersion of total points ey 1 3.13] Coefficient of correlation

of all examinees (subjects of training) of results of testing
and independent expert

3.71Standard deviation estimates (validity of test)
of total points of examinees

3.8[Dispersion of results
of testing on the j'" task




The structure of the parametrical cognitive model of the subject of training

Applied
linguistics

e model of subject of t ng
understanding of a content of

1 | KP, “Languag
| ~Pri

51 «

s level of proficienc

P, “level of proficiencyy i
nthe elements of interface/ | §

p,. 1 P;, “field-dependence
field-independence” (VP
P,/ Py, “impulsiveness /
reflexivity” (VP})
PL /PL “rigidity /
flexibility” (VPL)
P, / Py, “specification /
abstraction” (VP})

P; “Functions of external,
middle and inner ear”

Py ! Py “cognitive
simplicity / difficulty” (VP? )

i P;,/ P,, “categorial
i \narrowness / width” (VP3)




The structure of the parametrical cognitive model of the means of training

Private physiology
of analyzers

ly possible kind, style and features of generation
s in the process of individually-oriented formation of knowledge

PR/ “Physiological portrait PR? “Psychological portrait”

. . P

.
»

al representation’

P2 “level of statement
of material of subject”
Pi“set of key
terms and definitions’
P2“set of elements
‘\in the base of interface?”;

P2 P2 “complete / detailed
representation” (VP?)
P2/ P2 “automatic /
manual switching” (VP2
t (Ps5/ Pyg “constant /
variable type” (VP;?
P2 /P2 “specification /
abstraction” (VP2)
i /P2 /P2 “simplicity /
difficulty of statement” (VP2
P2 /P2 “wide set/
narrow set of terms” (VP.2)

P2 “slow”
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The structure of the modified model of reduced ear of human
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The structure of chemical
element with two nucleus (PF)
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The structure of the cognitive model of chemical element (nuclear polymer)
with three nucleus (plasmatic formations) in the view of the three-cognitive sphere

The structure of chemical
element with three nucleus (PF)
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The structure of the cognitive model of chemical element (nuclear polymer)
with four. nucleus (plasmatic formations) in the view of the four-cognitive sphere

The structure of chemical
element with four nucleus (PF)
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The structure of the cognitive model of chemical element (nuclear polymer)
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The structure of chemical
element with five nucleus (PF)
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The structurally-functional'scheme of the complex of pragrams
for.the automation of research tasks (1 from 2)

A tutor (a teacher)
< Interface >

of a tutor

Interface
of an expert

A trainee (an examinee)

)

5

Interface
of a trainee

The mode
of administrating
of the tests
in subjects
of studying
le

' The mode
of administrating of diagnostics
of the tests |1 of the_level

of IEPST of residual
knowledge
'The basik diagnostic mod

The mode The mode

of administrating of diagnostics
of filling  |u:|of the parameters

in subjects |u| of cognitive
of studylng model (IFPST)
ing (ET),.The app$ed diagnostic m

of (adaptive)
training

ule

The procedure of primary initialization and processing of events

| ____ | ’_ Y Y ¢______A _____ _‘ _____ b ____ ‘. e

r
The module
Procedure The procedure of language The procedure The proced_ure
. of the choice
of processing

The adaptive
su port and analysis

representation
of information
processor of ET

of authentication
and addition

of control
of process
of diagnostics

isplay
of the elements

of events
of a user

Y

of data
of testing

(procedure of a user
of interface '

of control) ! '
The procedure | | The procedure
of modification| |of modification
of the structure | | of the structure
of CMof the subject| | of CM of the means

Y

The procedure
of administrating

The procedure
of check

The procedure

f of administrating

inosutlfjsgits of tests of correctness
of IFPST of data

of training of training of studying
) ) x
r

# ‘ Y Y

The procedure of support of access to data




The structurally-functional'scheme of the complex of proagrams

for the automation of research tasks (2 from 2)

The procedure of choice and processing of inquiries to databank

!

! % %

i

The database
of users

of the training
system

The database | | . joiapoce

V\Eggnftglr: ,Sg of tests
in subjects

in subjects of studvin
of studying of ET ying

The batabase
of tests
of IFPST

The database
with a posteriori
results
of research

The procedure of archiving and backup copying of data

warehouse

! ! !

The database
of temporarily
inactive

The reserve
database
of tests
of IFPST

The reserve
database of tests
In subjects
of studying

The reserve
database (of content)
In subjects
of studying

The archive
with results
of last years




of functioning of the complex of programs

The algorithm of primary. initialization of database and switching of the modes ‘
for the automation of tasks of the system analysis (1 from 2)

<Beginning>
Y

The connection of program modules, DB and KB
with the subsequent control of integrity of components (M1)

!

The algorithm of authentication of a user in the system:
registration of new and registered user (M2)

Y

The installation of specificators of access to data
for various categories of users

Y

The plotting of form allowing to choose the mode
of functioning of the program module (M3)

IS provided the blinking

The navigation of a user
identificators-hints, located on the main

push-button form of the program




The algorithm of primary. initialization of. database and switching of the modes
of functioning of the complex of programs
for the automation of tasks of the system analysis (2 from 2

|

Choice by the user the mode
of functioning of the system

Is it the adaptive
training?

Is it the testing
of LRKT?

IS it the diagnaostics
of IFPST?

The algorithm of support of functioning
of the mode of the adaptive training

The algorithm of support of functioning
of the mode of the testing of LRKT

The basic diagnostic module

The algorithm of support of functioning
of the mode of the diagnostics of IFPST

The applied diagnostic module




The algorithm of authentication of a user in the automated training system

*
The completion of connection with the basic DB

The cleaning of fields of form and connection to the reserve warehouse
and initialization of values i
<

The search of parameters in the DB of inactive
The input of registration users of the system
data of a user

| _ Avre the data
The search in the main DB of registration

of users of the system f a user found?

Avre the data '
of registration _— The sending of message
of a user found? Is the registration to the information center
of new users about the need

Yes™ allowed? of activization

The display of form for the choice of the account record of a user

(input) of parameters of a user The display of form for the registration | -

of a new user

Choice and input

of Ne of group, full name ' )
password. .. The output of names e input of parameters

of “incorrect” fields for the registration
of a user

Are the data

" )
correct” Is it the check

of correctness?

The output of names
of “incorrect” fields
I The saving of parameters

of a user in the main DB
End |

The record of time of login in the system
and connection of DB and KB for work




The interface of the complex of programs in the mode of main button form:
the basic diagnostic module

ﬁf S5E Main menu =n|E08| <"

Pexcm  Asbik Han:TTﬁh:a MNomowb

M1 M2 M3

M4 M3

Brifepure TecT EMMCTPALMA NONES0ESTENA BEIGHpMTE PR

wonox L”."l".r 'I woxox - L”'I.:.llr E Hoxo - L”'I.:.llr 3 -

M HoEKC CEpMIA B rifepuTe Kog, rpynnel
|E..EI. B apuanT M1 0 Fuk; B0 [BOD w M)

e [ = |

B biGepuTe MMYHBIA Koo,

Ananekos B.H.

-

Q\H CTAHOEMTE ‘
L

M7
The form of interface is created by method of modeling (steps are dis}ﬂayed serially)
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The algorithm of filling of content of the adaptive electronic textbook
on the basis of the information (semantic) model of a subject of studying (1 from 2)

T

Choice existing
or addition into the list
of a new language

of a statement of |discinline

Is it a check
of correctness
of data?

Y

Installation and loading
of parameters of a language

Choice of existing

or addition
of parameters of a new
discipline

I

Is it a check
of correctness
of data?

Y

Installation and loading
of parameters of a discipline

s ita choice
of a section
of a discipline?

Choice of existing
or addition of parameters
of a new section
of a discipline

Y

Installation and loading of parameters
of a section of a discipline

s ita choice
of a module
of a discipline?

Choice of existing
or addition of parameters
of a new module

of a disclipline

Y

Installation and loading of parameters
of amodule of a discipline

Is it a choice
of a chapter or a paragraph
of discipline?

Choice of existing
or addition of parameters
of a new head

or a paragraph of a discipline
I

Y

Loading of parameters of a chapter
or a paragraph of a discipline




on the basis of the information (semantic) model of a subject of studying (2 from 2)

g ) Ch0|ce
Is ita choice of (addition of a new) . +
of a level of a statement level of a statement Installation of level of a statement
of material? of material of a d|SC|pI|ne and loading of a content

|

Sitachoica Choice of existing {
or addition of parameters : :
_ (r)]f a page ] of a new gage Installanc_)n and Iogdlngofparameters
with a content with a content of 2 discipline of information fragment

|

. dificat Change of code, period {
s it a moditicatio or components of display Activization of butt
of information of test or color scheme Ctivization ot buttons

fragment? (for trichromats or dichromats on panel of navigation

| |

The algorithm of filling of content of the adaptive electronic textbook ‘

on asbltt?oargisalln anel Is It addition IS it_saving
. P or removal of information or cancellation of changes

of navigation? fragment? of a fragment?

¥ Yes

Addition or removal Saving or cancellation
of record into database of changes in database
l l




=~

Initialization
of condition

V-

Expectatlvon of request
on selection of values
Of parameters from representation
of fragments processor

Is the correct
inquiry
received?

Connection to DB
with filling
on subjects
of the adaptive means
of training and loading
of values of parameters
of CM of means of training

Yes

Are the data

found
and correct?

‘ '
Transfer Loading
of chosen of a standard
data values
in the procedure | |in the procedure
of a loading of a loading
of parameters | | of parameters
of means of means
of training of training

I

Connection to the database
of users of the system
and the search of data

Yes

Are the data of a user

Is a check
of correct?

found?

Connection to the DB
of inactive users
and search of account

Are the data of a user
found?

Display of message
about need of registration
of a user

Y

Connection to the database
with a posteriori
results
and search of results
of research of IFPST

Sending
message
to information
center
about need
of activization
of accoulnt record




The algorithm of extraction of information fragments
of the adaptive means of training (the electronic textbook)
on the basis of the adaptive representation of information fragments processor; (2 from 2)
¥ No

Y Display of message
Transfer Loading about need of registration
of chosen of a standard of a user
data values
in the procedure | |in the procedure
of a loading of a loading
of parameters | | of parameters
of means of means
of training of training

Is a check
of correct?

Y
Sending
message

to information
center
about need
of activization
of account record

.

Connection to the database
with a posteriori
results
and search of results
of research of IFPST

Are the data of IFPST No

found?
Transfer Offer

of chosen data
in the procedure
of a loading of parameters
of the CM of subject
of training

about passing
of diagnostics
of IFPST

\

|

Display

of prevention
and loading of values
of parameters of the CM
of means of training
by default

Expectation of request
in selection of values
Of parameters from the representati
of fragments processor

Is the transfer
successful?

Y
Transfer of resultant code
about error of transfer to the adaptive
representation processor




Add. control
block 1.1
Add. control
No_ ______________

block 1.M
Add. control

Is answer correct’
Is explanation?

Is answer correc
Is explanation
Add. control
Is answer correc
Is explanation

- '_________________+

Comment 1.M
fragment 2.

Is explanation?
Basic
control
block i+1
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The algorithm of functioning of the adaptive electronic textbook jointly
with the diagn. module (realized the more precise definition of the level of statem. of mat.) (2 from 2)

The procedure of accounting
of the state educational
standards

The procedure of accounting
of the level of residual
knowledge on coarse scale

The procedure of accounting
of the level of residual
knowledge on point scale

hreshold valqe

knowledge

The procedure of making
decision about transition
to the following stage

Add. inf.
fragment i.

Add. inf.
fragment N.j

Add. control i
block i.j I=1=N

J:1+M

Add. control
block N.j )

J:]_+M

Yes
Is answer correct’

No

Yes
Is explanation?

No



The interface of the adaptive electronic textbook in the mode of administrating:
the review and modification of the parameters of the subjects of studying

™" Administrator mode

'Tanguages/Uicipines | Units | Modules | Pages | Database
Language parameters
Code; |EMG AL11

Nan‘ua:|Er'5'li3|"1 — | AL1.2
| ] ] = AL1.3

Discipline parameters l Cognitive madel of traning system with default parameters far discipline

Dizcipline parameers
Code: |Ir‘|f_er‘|g AL2.1

I arne; |Ir'f':'"'""5'ti':S AL2.2

[v Setto display descriptior—— | AL 2.3

Enter ar edit description

The dizcipling "'"Computer zoience” iz focuzed on studping by students the theoretical bases of computer zoience, information and infarmation inkeraction.
It includes congideration of arthmetic, logic bazes of digital automatic devices, tendencies of development of information systems architecture, and alzo
hardware and goftware of the modern PC. The dizcipline has a practical orientation on the farmation of zkills bo operate with numbers in vanous notations
and zkillz of simplification of logic expreszions by the development of block diagrams of logic devices.

AL2.4




The interface of the adaptive electronic textbook in the mode of administrating:
the review and modification of the parameters of units of the subject of studying

" Administrator mode E@gf

]Mndulesl F'agesl D atabaze
[Init parameters
Code: |CH# — | Au3.1

|Elrigin and thearetical bazes of construction of infarmation systems

M anne:

v Setto dizplay description AU3.3

Enter or edit description

[ computer science the concept “systern’ iz widely distributed and has a set of semantic values. Mare aften it iz uged with reference to a set of means
and programs. Az a syztem the hardware of a computer can refer to, The zet of programs for the decizion of the concrete applied problems: added with
the procedures of conducting the documentation and management by calculations can be considered ag system also.

AU3.4

> || e | =] 2] 5]




The interface of the adaptive electronic textbook in the mode of administrating:
the review and modification of the parameters of modules of unit of the subject of studying

.
" Administrator mode

Languages.-’[lisciplinesl itz l F'agesl Datahase]

Module parameters

Code: |M4'-I

|Eu:unn:ept of infarmation syster—— | AMA4.2

AM4.1

M ame:

[+ Settodisplay descripiion—— | AM4.3

Enter ar edit description

Concept of information sypstenm review

AM4.4

ST T Tl




The interface of the adaptive electronic textbook in the mode of administrating:
the review and modification of the parameters of page of module of unit of the subject of studying
(the localization of interface in the international foreign English language)

" Administrator mode E‘ E| E|

Languages;"DiscipIines] itz ] Modules Pages lDatabase]

Select dizcipline Select unit Select module
Code: |ENG Code; ||:H4 AP2 Code: |M‘J"-I AP3

English

|I:Irigin and thearetical bases of construc |Eu:unn:ept af information system

M arne; M arne:; M anne;

Lo e [To o e e o e o

Fage parameters

Dizplay
Code: [P AP5.1 fispiay time: |20 wec | APS.3 (" testonly  (F picture only O all AP5.4

Content
Enter ar edit textual content Add or remove pictute

Definition: _ S _ far tichromats | for pratanops | for deuteranops ] for tritanops ]
SY'STEM iz any abject which iz zimultaneously conzidered az a

unit and az the zet of diverse elements incorporated for ' :
achigvement object, mesta s AP5.5

Attributes af susten; p—. [Zi5 amy ozjectwh o i simutarsoLsly

- conzists of elements; == Jedition el cotisidecsd a3 aunt a9d a5 twe 2a of ©overse
- represents functional unity; - -~ oz s pelel or s Do
- pcurrence of each element and its performing funchion is not o
casual —e{ WTizLles

— oy ol dececl.

AP5.2

Zeprezants funch onal uoly

sovmmeacs cZenel sleert aa: b pefanning
Zrchoais actzasaal

Ficture contral panel

Paste from CB Copy to CB Cut ta CE i) AdS 6

[ > m]+]=]v]%




The interface of adaptive electronic textbook in the mode of administrating:
the review and modification of the parameters of page of module of unit of the subject of studying
(the localization of interface inthe national Russian language)

" Pe WM a0MHHHCTPHPORAHHA QEJE|

HSbIKH.-".D.HDLLHI‘IJ‘IHHbI] PES.IJ.E.I'II:I] Mooy CTpaHMue! lEaﬁa .IJ.EIHHbI:-:]

BrISEpMHTE AMCUMNIMHY Brifepure pasnoen Brifepure mMooyne

Kon: |ENG AP1 | .. |cHe AP2 || .. [Ma&4

Haur, |Engli$h Har, |I:Irigin and thearetical bazes of construction of Har, |EHterr'|aI MEmary

| IERERERIIERE

MNapat4eTpel CTRAHK
. . St Bridepure Baw BapyaHT oTEETA

F.on; |F'4| APSB.!;. oyodn.; CEk, AP53 (" TekcT {* pUCYHOR " korAWH pAP54
EﬂmepmaHHe " LI'—

BesguTe 1AW OTPELakTUPYHTE TEKCTONOMMYECK S CO0EpHaHHE JoBaEETE WA ULAAHTE PHCYHOK

Drefinition DnA TPUKpOMETOE ] Hna I'IplIlTﬂHEII'ICIBI [na getmepaHonoe l JINER [ | » |
b agnetic disk iz plaztic [for flexible dizks] either aluminium or ceramic [for

hard dizks) a circle with magnetic covering. In casze of a hard disk such P capart of & - re
cincles can be a little, and all of thern in the center are put in one core. For a L ,—F’"’fﬁ L e
fexible dizk such cincle is one, when locating in the disk drive it iz fiked in the tr .- - 4)7“1
center. ln an operating time the dizk iz unbwisted. The circuit of the disk drive L Aol ol vadinu  wrilon
iz shawn further. g t_“'"
The head of reading - record can synchronouzly move ina harizontal and KL I
vertical direction (it iz shown withe arrows) that allows them b come nearer bo bl 2o coic iz |

Lf-DHfi'liliI’J'l -x'l—l—

- ~

- _ -

any point of a surface of a dizk. Each paint of a surface iz considered az a
zeparate bats of external memaon.

Sl rlasar (for f avible di=c=y 2 He @ 100 1 "

ur cErarn flar hrard diske=n g orchs el
Praindr & e coeie g I Tares s w s ol gk S0t
CrIles can beea Blx, and all <o Tn e s

AP5.2 conle se pul roones Tore, oo e ool

=1zl rrzle s nne wher Ioca- ey i fae sk
AP5 5 drwe oo=oeed rilhe cectles T coaisang
. e e dishois wrast=d

-

MaHenk YNPAENEHHA MPARHYBCKMMIH HE0EPAKEHUAM
Ber. wz B0 | Cronup. e 60| Eeipes. s BO OTHCTHTE | AP5.6
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The administrating of database with the values of parameters of the param. cogn. models block:
the review and modification of the parameters of the cognitive model of the subject of training

" Administration mode

Languagestisciplines] I hits ] Mudules] Pages [atabase

Groups of uzers =

=k

EEEEEEE Y

Code: GRE3ZT _AD6 ]Na

e |E'E”"F"EEF H.&. Pazzword:

|prnna E32

M arne:

=

J¥aT: »
i ] e A K

03

ADG.4

i female

Cogritive model af UJET l Cognitive model of traning system far current wser ]

Phiziological partrait
Wizual zenzor system parameters
Anomalies of refraction

M.,
A,
ML,

Aztigmatizm [F1]:
Miopia [K.2]:

Hypermetropia [K.3);
Anomalies of pereption
M

Field of vision [K5) N/A
E stimation of diztance [KE]:lNM

Color perception
IT
IT
IT
IEI_

Aruity of vision [K.4)

Achromasia [K7]:
Pratanopia [K.8]:
Deuteranpia [KA]:
Tritanopia (K10

Fzuchaological portrait
b ental abilities
Convergental abilities

Werbal inteligence (K1) IT
trnemanic and memary [K2]: Id'—
D eduction [K3]:

Combination [K4];

Reasoning [KA];

Analyticity (KB

Induction [K.7]:

Flane thinking (K&} 1

o

Wolumetnc thinking [K.9):

Yerhal creativiby

285
75
2
T

7
o
|4_
T

Azzociativity [K10]:
Originality (F17];
Uniquenezs [F12]:
Selectivity (K13]:
Wizual creativity
Azsociativity [K14)
Originality [F15]);
Uniquenezs [F1E]:
Selectivity [K17);

Linguistic portrait [Language aspects of the communications]

Level af masteny [K1]; 3

F.rowledge of terms [K2): |4

EBX

K.ind of traning

Faszt traning [K18):

Slaws traning [K19):
Cognitive styles

Field dependence (K20]:
Impulzsiveneszs [(K21]:
Flexibility [E.22):
Ahatraction [K23];

TEZH =
OB F

=
=

Cognitive complaxity [K24):
Concept breadth [K.25]:

= =
=

K.nowledge aof interface [K3]: |4

1




The administrating of database with the values of parameters of the param. cogn. models block:
the review and modification of the parameters of the cognitive model of the means of training

-
"'/ Administration mode E] @ E|
Languages/Dizciplines ] Units ] b odules ] Pages Databaze

Groups of users
FE32 Gender
Code: |E 4 L |Eem:|ea H.A, —

Fazsword: & male
Mame: || Punna 5321 e (1

| +|-]|[|AD6 3]+ +[| | | |[AD6

" female

Cognitive model of usgr  Cognitive model of traning system for current user ]

Phiziological portrait Fzuchological portrait
Yizual representation parameters Fepresentation way
Background K.ind of infarmation Additional aptinhz Representation zpeed

Fattern twpe [L1]; Textual [L1]; |-I Cormection of zeq. [L3]: N A& Fast [L18]: B A2
Color (L2} Tabulared (L2} 0 Navigation (L10}; NAA T Slaw [L19) [y

Combination of calars [L3); Flane scheme [L3): ||:I Modules addition [L171]: NAA R epresentation style

R A,
=— Volumeliic scheme (L} |0 Kind of inf. chaice (L12); |N/4 | | Complete/detaled [L.20) N
Mame [L4]. Bazic sound zch. [L5]: ||:| Shyle of repr. ch. [L13): N/ Automatic/manual sw. (L.21 ]:IW
Size [L5] Support gound sch. [LE); ||:| Speed of repr. ch. [L14]; N /A CerlEEnE (L) IW
Color (LE}: Combired scherme [L7): ||:| Creative tasks [L15]: N Dizp Eomereie: Eiasae (L2
. ||:| . B A8 Simplizity/complesite [L24]; NZA
Color scheme Special sheme [LE]; Additional modules [L16]; o
Addiional lterature L17) |N/& | | Wide/narow temesetE2S)

ADG6.5

=
™

e

_|
=
I

e

_{
&L
=3
-

=
=

For tichromat [L7];

=
=

For pratanaop [L8]:

Linguiztic portrait [Language azpects of the communications)
Lewvel af a statement material [L1]; N Set of elements of interface [L3): N
Set of key wards and definitions [L2]; N A&

=

5|5

For deuteranop [L9]:

For titanop (L10]: To calculate parameters




The interface of the adaptive electronic textbook in the mode of adaptive training:
the textual representation of information fragment (text)

.
™" Educational mode

Mo ou study. .
[t M odule

Mame: |Elrig|in and theoretical bazes of construchion W arme: Concept

| = =]~ ] -

[nfarmational content

Ciefinition: E1.1 E1.2
STSTEM Is any oefeetwiich I5Ssirdiareously considert it ar
elements incorporated for achievernent object.

Aftributes of system:
- consists of elements: —— | E1.8

- represents functional unity;
- ocurrence of each element and its paerfarming fundction is not casual.




The interface of the adaptive electronic textbook in the mode of adaptive training:
the graphical representation of information fragment (flat scheme)

r

" Educational mode E| [El r5—_<|

I o o study. ’A»
g
1 framm |3_
[ ~]»

LIt M odule
Mame: |tlrigin and t|wenretin:al bazes of construction Mame: |5trun:ture and principle of functioning the cla

[nformational content

oo S Ty e

E1l.1 . : E1l.4 El.6

(2

Arithmetic-
logic device
(A4LD)

©
!
Memory (FLAM):

external
and internal

€=

E[@

The device of
informat on input
(DI

O

The device of
information output
(DIO)

[
[

L
L

] '

L

)

Contral
unit
(C1)

Central processing unit (TP

Dizplayhide contral panel




The algorithm of functioning of the mode ofiadministrating
of the basic diagnostic module (1 from 2)

{

Loading and display
of the elements of test

i

Input / modification
of textual and graphical
content of test (method of research)

Is the element

Initialization of values
and portrayal of form

!
Choice of test from the DB
of tests on subjects

i

g |of the variants of answer in buffer (A3.2)

Record of quantity and a content

Is the explanation
required to display

i

Record of code of type
of selector in buffer (A4.2)

Record of the text of explanation
in buffer (A7.1)

1

Record of nominal

Is there a setu _
the timer (A9 1;37 value of interval (A9.2)

-

s ita pressing of butto

of a control panel
e

Is the multimedia
established (A10.1)?




The algorithm of functioning of the mode ofiadministrating
of the basic diagnostic module (2 from 2)

No

No Is the multimedia

S it a pressing of butto Yes established (A10.1)?
of a control panel
ofthe KB (A5)?2 Updating of elements

Is it a switching q |ofquestionfrom KB (AL-AL0)| | ™"Record of link to file
of aquestion (A5.1)? with accompaniment (A10.2)
|
'

Addition of “framework”
of a new question

Is ita saving / cancellation [
of changes

(AS.3)? Saving / resetting of parameters
of a question (A1-A10) Is there setting up

sita pressing of the butto T of a ball (exact)
on scale of estimation scale (A12)?

S ita setting up Procedure of setting up
of the level (rough) of level scale (A11) Procedure of installation

Updating of values - of parameters of ball scale (A12)
of fields of form [

. Is Lt exitOI , Is the first/the last ' . |
rom the mode’ question reached? Display

of prevention
|




of the basic diagnostic module (1 from 2)

~
Loading and display

of elements of question of the test (T1-T5)

The algorithm of functioning of.the mode of diagnostics in the form of testing ‘

Initialization of values
and portrayal of form

Is a type i
: of selector (single .
L oading of test from DB or multiple)? OfI t[]stal'latgfm of s&ecto_r
of tests on subjects Varantoransier e guesion

I

!
Display
of the variants of answer (T2)

What is a quantity

Is the last of variants of ansner?

question reached?

Switching _ '
Display of status of a question Arethere graphical
and saving result in DB E— Images: nages

|

Display of graphical




The algorithm of functioning of the mode of diagnostics in the form of testing
of the basic diagnostic module (2 from 2)

Is multimedia
accompaniment?

Is the timer
Reproduction installed (T5.8)?
of multimedia file Installation of the interval
| of time and its start
|

Choice of correct
variant of answer (T2.1)
by examinee (a trainee)

I

{

Pressing of button
of confirmation of answer (T4)
initiating the check
I

Is the variant(s)
of answer (T2.1, T2.2)

It is available the button (T4)
of confirmation of answer

| —
Start of procedure Is the button

Is the answer of estimation of result of confirmation
correct? pressed (T4)?

Is the_explanatlon as the interval of time
Is it exit displayed of the timer expired

from the mode? : _ : (15.8)?
Display of explanation

to the question (T3)
|




The interface of the basic diagnostic module in the mode of administrating

.
" Administrator mode

Bompoc Homep 13 ws 80

K. ®apakTepHEIM YEpTar MHEOPMALMKY OTHOCHT..,

Al A2

A3 A4
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The interface of the basic diagnostic module in the mode of diagnostics
(the version for the carrying out of express diagnostics, without use of graphical images)

H_f Test mode

Bonpoc Homep 12 w3 80

MpH pacCrMOTPEHMH NPUENaOHE OCHOE MHBORMAETHKM K CPEACTESM NPE0SPa30EaHHA MHPOPRALMM OTHOCAT. .

Bt B
A0M an Expert System module \WERLTE DAl BaphanT oTeeTe

: |Hardware [annaparHoe ofechEYeHHE BEMUCAMTENEHON CHOTEMbI)

CTATYC ' |Neural network s [HefpoHHan ceTe)

MNonesoBaTens |S|:|ftware [
I GREIAN .
W: Agarypos B.C. |Era|nmene OOECNEYEHME KOMOBOTERA]

amtaHDE OeCnEYEHME BRIMHCMTENEHOM MEILIJHHbI]

OTBETHI 3 DperatiW&m [Dnepauw:umema]

sepHer: 10 - [Data Mining [nonyhegue 0aHHER 08 HESOEAYEROM OFLEKTE)
| |
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The algorithm of functioning of the applied diagnostic module
In the mode of administrating of the question-answers structures of the methods of research

of the individual features of the contingent of examinees (1 from 2)

|

Loading and display
of elements of test

|

Input / modification
of textual
and graphical content of test

Is the element
of aquestion

erned/dergsd(mm .

Initialization of values
and portrayal of a form

Y
Choice of the test from the DB
of the tests of IFPST

|

Are )
e parameters of display
changed (A1-A9)?

!

Installation of parameters
of current question

|

Record of nominal
value of interval (A8.2)

Is the timer
installed (A8.1)?

s the multimedia
established

!

Record of link on file
with accompaniment (A9.2)

|




The algorithm of functioning of the applied diagnostic module
In the mode of administrating of the question-answers structures of the methods of research
of the individual features of the contingent of examinees (2 from 2)

~—

Input / change

of variants of answer sita pressing : o
th . of the button Isita switching
e current question (A4) of auxiliary panel of variant of answer

ABY? (A5.4)?

Is it addition Display of parameters

removal of variant ofvariartofansner (Ad, AS1-A53)
s it saving / resetting (A5.5)? ’

]
Saving / cleaning Addition / re:moval
of prametersofansnerinte KB of variantof answer in (from) KB
|

Input / change SOI%g Utton s it a switching
of parameters of the current on control Xgnel of a question
question (task) ofthe KB (

(A6.1)?
| Updating from the KB
oftheelementsof quesion (A1-A9)

I

Is it saving i
cleaning of a question Addition of “framework” Is it addition /
(A6.3)? of a new question (A1-A9) removal of guestion
I

Saving / resetting
of the elements of question

. . S It reached
Is it the exit the first / the last
from the mode? question

in'the KB? of prevention
|




The algorithm of functioning of the applied diagnostic module
In the mode of diagnostics of the individual features of the contingent of examinees (1 from 2)

.
Loading and display

Initialization of values of elements of question of test (T1-T3)
and portrayal of a form

' Is it graphical I

Loedingofiestromire DB representation Display
of tests on subjects (T2)? of graphical images

I

Y )
Installation of the interval setlt:(neptz'rpgrzl)?

Is the last of time and its start

question reached?

Switching s multimedia Y

Display of status of a question accompaniment Reproduction
of an examinee (T6) — of multimedia file

= |




The algorithm of functioning of the applied diagnostic module
In the mode of diagnostics of the individual features of the contingent of examinees (2 from 2)
-1 ~ —

Input / modification
of the variant of answer .

L s the variant(s)

by an examinee in field of answer
i I entered (T4.1)?
It is available the button Isogchaen\ga}\rlgnt
of removal from the list marked out (T3)?2 Thereaeavaltbletebutionsofaddiion(T42)
removal (T4.3) in the list (T3.1)

- |
Pressing of the button

to add / remove Is the answer

the variant of answer the question added (T4.2)?
| Addition of the variant

of answer of an examinee

Is the answer
1 removed (T4.3)?

Pressing of the button Removal of the variant
of confirmation of the answer of answer of an examinee
initiating the check

Y
f
Start of procedure of the analysis of the answer
of an examinee according to the method of research

i

Updating and saving of status of an examinee (T6)
in the DB of a posteriori results of research

of time of the timer
expired (T6.4)?

Is it the exit
from the mode?




The interface of the applied diagnostic module in the mode of administrating
of the guestion-answers structures of the method of research of the color perception of Rabkin E.E

* Administrator mode
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The interface of the applied diagnostic module in the mode of diagnostics
of the color perception by means of the method of research of Rabkin E.B.

" Test mode E|@g|

Bonpoc nHowmep 4 ws 27 [ papuHEcK 08 M30OPaKEHKE
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CTATHC Crivcok Bawwy oTeeTos

B LS |.f1'-.II Your associations are listed below
Rabkin tables

B TREYFOABHE,

HaumeHoEaHWe TecTa
Universal

MNonesoeaTens
I GRE3
M: AdaTypoe B.C.

Bpetn 39 uz 90 cer

< * S

PES':I.I'II:TEITI:I TECTHPOE4HMA

BEsgTe HOBYD SCCOLMALMID MNM OTpeqakTH [ Haxmure soece
F1(T prspardariia)= 3

Kpur

F.2[MpoTaHomaa)=

yTafkl 0,&TE OTEET [Ha cned. Bonpoc)

k.30 eirepatonumal=

OofaeHTE B ciMcor
FAT prranonua)=

ol




The interface of the applied diagnostic module in the mode of: administrating
of the guestion-answers structures of the subtest of plane thinking
by means of the eighth block of questions “Plane figures” of the method of research of R. Amthauer

" Administrator mode Q@Er
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The interface of the applied diagnostic module in the mode of diagnostics of the plane thinking
by means of the eighth block of questions “Plane figures” of the method of res. of R. Amthauer
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The interface of the applied diagnostic module in the mode of: administrating
of the guestion-answers structures of the subtest of figurative creativity
by means of the method of research of Torrance E.P.

™" administrator mode
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The interface of the applied diagnostic module in the mode of diagnostics
of the figurative creativity by means of the method of research of Torrance E.P.

™ Test mode
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The features of a posteriori data of research of the achromatic
and chromatic field of vision of examinee
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The interface of the applied diagnostic module in the mode of administrating
of the guestion-answers structures of the method of research of the achromatic
and chromatic field of vision of. examinee by means of the computer. perimetry:
the parameters of the method of research
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The interface of the applied diagnostic module in the mode of administrating
of the guestion-answers structures of the method of research of the achromatic
and chromatic field of vision of. examinee by means of the computer. perimetry:
the parameters of display.

" Administrator mode
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The interface of the applied diagnostic module in the mode of administrating
of the guestion-answers structures of the method of research of the achromatic
and chromatic field of vision of. examinee by means of the computer. perimetry:

the parameters of database
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The scheme, reflecting the sequence of;actions

for.the support of researches of the cycle of adaptive automated training
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The summary results of the mathematical processing

of a posteriori data of the experiment (1 from 4)
Previously there was carried out the analysis of the dynamics of a change of the indicator of resultativity
of training (LRKT) for the last three years and there was estimated the efficiency of the use of the CMT
in the educational process (from 2004-2006 y.), the results of which are presented in the tab. 1.
Table 1

The results of the preliminary statistical analysis of resultativity of the (adaptive) training
Name Number of group of examinees
of indicator 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
The indicators of resultativity of the training for 2004 year
(without CMT in the three groups, private estimation on the fourth section of discipline “Computer science”)

Quantity 20 21 25 18 18 15 0
of trainees

Average point
Yl
AQD
of average point

4,05 4,286 4,24 4,611 4,056 4,4

0,686 0,845 0,779 0,502 0,802 0,507

The indicators of resultativity of the training for 2005 year
(without CMT in the three groups, private estimation on the fourth section of discipline “Computer science”

Quantity 24 22 24 25 24 22 23 21
of trainees

Average point
Y2
AQD
of average point

4,333 4,046 4,375 4,16 4,042 4,091 4,696 4

0,817 0,785 0,824 0,8 0,859 0,811 0,559 0,894

The indicators of resultativity of the training for 2006 year
(with CMT in the three groups, private estimation on the fourth section of discipline “Computer science”

Quantity
of trainees
Average point
Y3
AQD
of average point

26 23 29 24 25 22 22 22

4,5 4,609 4,379

0,656 0,775




The summary results of the mathematical processing

of a posteriori data of the experiment (2 from 4
Previously there was carried out the analysis of the dynamics of a change of the indicator of resultativity
of training (LRKT) for the last three years and there was estimated the efficiency of the use of the CMT
in the educational process (from 2007-2009 y.), the results of which are presented in the tab. 1.
Table 1

The results of the preliminary statistical analysis of resultativity of the (adaptive) training
Name Number of group of examinees
of indicator 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
The indicators of resultativity of the training for 2007 year
(with CMT in the three groups, private estimation on the fourth section of discipline “Computer science”)

Quantity 21 16 17 23 21 16 20 18
of trainees

Average point
Y3
AQD
of average point

4,524 4,5 4,588 4,174 4,571 4,375 3,9 3,167

0,680 0,633 0,507 0,778 0,507 0,619 0,968 0,384

The indicators of resultativity of the training for 2008 year
(with CMT in the three groups, private estimation on the fourth section of discipline “Computer science”

Quantity
of trainees
Average point
Y3
AQD
of average point

17 20 19 18 20 18 15 18

4,588 4,550 4,684 4,167 4,45 4,778 3,933 4,111

0,507 0,759 0,582 0,707 0,686 0,428 0,799 0,758

The indicators of resultativity of the training for 2009 year
(with CMT in the three groups, private estimation on the fourth section of discipline “Computer science”

Quantity 15 14 14 14 14 14 18
of trainees

Average point
Y3
AQD
of average point

4,6 4




The summary results of the mathematical processing
of a posteriori data of the experiment (3 from 4)

End of the tab.

Total results of the statistical analysis

The indicators, reflecting the change of the efficiency of the training for 2004-2005 year

0,283

-0,240

0,135

-0,451

-0,014

-0,309

1,07

0,944

1,032

0,902

0,997

0,93

Ky, %

6,996

-5,606

3,184

-9,783

-0,343

-7,025

Change
of AQD

0,13

-0,06

0,045

0,298

0,056

0,304

The indicators, reflecting the change of the efficiency of the training for 2005-2006 year

(with the use of CMT)

0,167

0,563

0,004

-0,452

-0,122

-0,318

-0,241

1,039

1,1392

1,001

0,891

0,970

0,922

0,949

Ky, %

3,846

13,923

0,099

-10,857

-3,01

7,778

-5,135

Change
of AQD

-0,109

-0,129

-0,049

-0,049

-0,287

-0,199

0,299

The indicators, reflecting the change of the efficiency of the training for 2006-2007 year

(with the use of CMT)

0,024

-0,109

0,209

0,466

0,651

0,602

-0,555

1,005

0,976

1,048

1,126

1,166

1,160

0,876

0,529

~2,859

4,771

12,555

16,618

15,964

-12,449

-0,028

-0,024

-0,268

0,027

-0,065

0,007

0,110




The summary results of the mathematical processing
of a posteriori data of the experiment (4 from 4)

End of the tab.

Total results of the statistical analysis

The indicators, reflecting the change of the efficiency of the training for 2007-2008 year
(with the use of CMT)

0,064

0,050

0,096

-0,007

-0,121

0,403

0,033

1,014

1,011

1,021

0,998

0,973

1,092

1,009

K,, %

1,424

1,111

2,092

-0,174

-2,656

9,206

0,855

Change
of AQD

-0,172

0,127

0,075

-0,071

0,179

-0,191

-0,169

The indicators, reflecting the change of the efficiency of the training for 2008-2009 year
(with the use of CMT)

0,012

0,021

0,030

-0,167

-0,093

0,008

0,011

-4,111

1,003

1,005

1,006

0,960

0,979

1,002

1,003

0,000

0,256

0,471

0,642

-4,000

-2,087

0,166

0,283

-100 [?]

0,000

-0,003

-0,114

-0,028

-0,053

-0,002

-0,074

-0,758




The results of the regression analysis (1 from 3)

1. As the result of the carried-out regression analysis the received values of coefficient
of multiple correlation (CMC) and coefficient of multiple determination (CMD)
demonstrate, that minimum 38,9% (at the reduced set of predictors and the rough
scale of estimation on the basis of the sum of the correct answers the questions) and maximum 59,0% (at the full
set of predictors and the exact scale of estimation on the basis of the sum of the gained points) of dispersion
of dependent variable Y (estimation of the LRKT) is defined by the variation of the values of the reduced
and full set of independent variables of the linear regression model Y (Kj).
2. As predictors in the received linear multiple regression model is accepted

the reduced (Age, Ky, Ks, Ko, Kis, Kis, Kig, K17, Kig, Kig, Koo, K1, Koz, Koz, Kaa, Kos, Koz, Kag, Kag, Kas)
and the full set (Age, RU, LIT, LG, HIS, GEO, BIO, ALG, GEOM, FIZ, CHE, SCH, AST, K+, Kg, Ky,
Kia, Kis, Kis, Kiz, Kig, Kig, Koo, Ko, Koo, Ko, Kos, Kas, Ko7, Kog, Kag, Kas, Lain, Lasn, Laz, Lsgn) OF independent

ariables (predictors), and as the factor (dependent variable) directly supports
the resultativity of technological process of controlled formation of knowledge Y (Y, — the estimation of LRKT
on the rough scale on the basis of the sum of the correct answers the questions and Y, — the estimation of LRKT on the exact
scale on the basis of the sum of the gained points for each correct variant of answer the question).




The results of the regression analysis (2 from 3)

During the regression analysis the equations of multiple regression are received:
Y,=2,545-0,012Age+0,031K,+0,020K;-0,029K4+0,057K 14-0,017K 15-0,019K 14-
-0,017K47+0,038K 15+0,012K19+0,015K5,+0,030K,;-0,003K5,-0,031K »3+0,004 K »4-

-0,005K»5+0,075K,7-0,035K 5+0,006K 59+0,037K 45, CMC=0,389, CMD=0,151.
Y 4=4,924-0,108 Age+0,028K;+0,005K;-0,025K¢+0,016K4-0,038K15-0,016K 14-
-0,003K7+0,038K5-0,015K19+0,021K5+0,068K,;-0,019K,-0,040K »3-0,015K 54+

+0,008K,5+0,090K,7-0,096K 55+0,020K 29+0,075K 45, CMC=0,509, CMD=0,259.
Y,=0,824-0,008Age-0,161RU+0,049LIT+0,147LG+0,244H1S-0,128GEO-0,008BIO+
+0,040ALG+0,120GEOM-0,100FIZ-0,077CHE+0,148SCH+0,041AST+0,030K,+
+0,021Kg-0,035K4+0,067K 4-0,005K5-0,034K 15-0,022K 17,+0,040K 15+0,006 K 1o+
+0,007K»+0,027K5;+0,000K »,-0,022K»3-0,003K 54-0,003K »5+0,062K ,7-0,046 K 55+
+0,008K5+0,028K 450,087 L31n-0,020L 367 +0,025L 57-0,003L 55y, CMC=0,491, CMD=0,241.
Y ,=3,035-0,098Age-0,106RU+0,034L1T-0,015LG-0,111H1S-0,077GEO-0,021BIO+
+0,259ALG-0,142GEOM+0,171FIZ+0,142CHE+0,024SCH+0,332AST+0,015K ;-
-0,002K-0,022K4+0,011K14-0,035K5-0,021K 15+0,003K7+0,034K 15-0,021K 1o+
+0,007K»+0,055K»;-0,013K5,-0,050K 53-0,023K 54, +0,011K5+0,136 K »7-0,089K 55+

+0,001K59+0,097K 45+0,033L51n-0,019L 550 +0,014L 5,+0,005L 55y, CMC=0,590, CMD=0,348.




The results of the regression analysis (3 from 3)

In the equations of multiple regression the following designations are used
(see the slide 3.1 — the CM of subject of training and see the slide 3.2 — the CM of means of training):
Age — age, RU — estimation of LRKT in Russian language, LIT — estimation of LRKT in literature,
LG — estimation of LRKT in foreign (English) language, HIS — estimation of LRKT in history,
GEQO —estimation of LRKT in geography, BIO — estimation of LRKT in biology, ALG —estimation of LRKT in algebra,
GEOM — estimation of LRKT in geometry, FIZ — estimation of LRKT in physics, CHE — estimation of LRKT in chemistry,
SCH — estimation of LRKT in drawing, AST — estimation of LRKT in astronomy, K,=IT"; — achromasia,
Klg=II'y — protanopia, K'g=II'qy — deuteranopia, K';,=IT';, — tritanopia,
K',=IT",, — verbalization (logical selection), K*1s=IT";s — deductive generalization (search of general signs),
K'is=IT';s — associative combinatory, K*,;;=II1';; — classification and reasoning,
K's=IT"15 — the mathematical analysis (arithmetic abilities), K!;o=IT";g — numerical induction
(recombining of numbers), K',,=II',, — mnemonics and memory (storing), K',;=IT",; — plane
thinking, K',,=IT",, — volumetric imagination (volumetric thinking), K',3=IT",5 — verbal
associativity, K',,=IT',, — verbal originality, K',s=II',5 — verbal uniqueness,
K',6=IT',6 — verbal selectivity, K',,=IT,; — figurative associativity, K*,s=II',5 — figurative
originality, K*,o=IT', — figurative uniqueness, K'3,=IT'3, — figurative selectivity, K'4s=IT"5; —
level of proficiency in language of statement, L23,,=IT>, — color of background, Lagy=IT% — set of font, Lg;=I1T% —
size of pointtype of symbol Lag =TT~ color of symbol (the specified and other parameters of the parametrical CM block
are located in the database with a posteriori results of research of LRKT and IFPST).




The results of the discriminant analysis (1 from 2):
own values for the canonical discriminant functions

The discriminant analysis allows to receive the own values of canonical
functions and the chart of relative arrangement of the centroids of the classes, selected
on the indicator of resultativity of the training, allowing to provide the evident interpretation
of the differences between the classes of excellent, good, mediocre and poor pupils on the basis of a set
of the values of parameters in the parametrical CM block (the CM of subject of training and the CM of means of training),

hich essential for the analysis of efficiency of a formation of knowledge of trainees in the IEE of the ART.
Table 2

The own values for the canonical functions (Eigenvalues)
The reduced set of independent The reduced set of independent

variables K; and dependent variable Y, variables K; and dependent variable Y,

Own Share Own Share

Saved-up Saved-up

Function

value

of dispersion

dispersion

Correlation

Function

value

of dispersion

dispersion

Correlation

0,183

51,6

51,6

0,393

1

0,414

76,6

76,6

0,541

0,131

37,2

88,8

0,341

2

0,082

15,3

91,9

0,276

0,040

11,2

100,0

0,196

3

0,044

8,1

100,0

0,205

The full set of independent
variables K; and dependent variable Y,

The full set of independent
variables K; and dependent variable Y,

Function

Own
value

Share
of dispersion

Saved-up
dispersion

Correlation

Function

Own
value

Share
of dispersion

Saved-up
dispersion

Correlation

0,350

52,9

52,9

0,509

1

0,582

67,8

67,8

0,607

0,206

31,1

84,0

0,413

2

0,169

19,6

87,4

0,380

0,106

16,0

100,0

0,309

3

0,108

12,6

100,0

0,313

The informativity of the presented canonical functions is approximately equal.




The results of the discriminant analysis (2 from 2):
the position of centroids of classes in the space of two discriminant functions

The graphical interpretation allows to analyze the received canonical functions
and visually to estimate the quality of classification by the density of the distribution of the objects i

nside class.
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The results of the multidimensional scaling
Multidimencional scaling allowed to reflect the geometrical place of points of the reduced
(a—method ALSCAL, ¢ —method PROXSCAL) and the full set (b — method ALSCAL, d — method PROXSCAL)

of independent variables in space of two scales by means of two specified methods.
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The results of the factorial analysis

The geometrical location of the reduced set (a) and the full set (b)
of independent variables in space of three components forming several locality is received.
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The dynamics of the indicators of efficiency (resultativity)
of the technological process of controlled formation of knowledge of trainees (1 from 2)
The dynamics of indicators of resultativity of training for 6 years (2004-2009 y.) is presented.
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The dynamics of the indicators of efficiency (resultativity)
of the technological process of controlled formation of.lknowledge of trainees (2 from 2)

The statistical analysis of a posteriori data received at the practical use

of results of research in the learning process of “The Saint-Petersburg state electrotechnica
niversity "LETI"” and “The international banking institute” allow to draw the following conclusions:

e the effective use of CMT in the automated IEE assumes the modificatio

of the IEE of the ART and the modernization of electronic means of training and TMM of different appointment;
the degree of influence of the parameters of CM on efficiency (resultativity) of process of training
(formation of knowledge) depends on the contingent of trainees and has individual character;
e the increase of efficiency of formation of knowledge of trainees with the use of CMT is definec

by the opportunities of means of IEE, the content of ET containing the structured informatio
on the cycle of disciplines is adequate to the purposes of training, varied according to the algorithms
in the basis of various components, techniques, learning plans and working programs.

In my scientific works and the next report on SRW “The research of the information environmen

of the automated training with properties of adaptation based on the cognitive models and the financia
analysis of the organization by means of cognitive modeling technology” for 2006-2008 y., which is carried ou
in the process of writing of dissertation, on fact of the difficult theoretical and practical scientific-technical work:
e the CMT for the system analysis of IEE and the increase of efficiency of the system of ART is created — this dissertation

e the aggregate of CMT for the financial analysis of organizational structure is developed

the dissertation on spec. 08.00.10 — “Finance, monetary circulation and credit” is formed




