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

 

The relevance of the theme of dissertation research 

is explaining by the evolution of priorities from outside of the state and international bodie s 

regulating the policy of development of the system of education and informatization of educational 

sphere, the extension of requirements to the synthesis of information environments of educational establishments, 

the imperfection of scientific-methodical and technological device for support 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 

of training, and also continuous development and innovations in the field of the information technologies. 

 

The existing contradictions and the priority aspects of informatization 

 the technologies, being the basis of the existing means of training and training-methodical complexes 

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 

t r a i n i ng  c aus e s  t h e  ne e d  o f  t h e  an a l ys i s  o f  e f f i c i e n c y  o f  f un c t io n i ng 

of the information-educational environment with taking into account of the individual features 

of the subjects of training (physiological, psychological, linguistic and etc.) ; 

 the requirements to modern information-educational environments initiate monitoring, 

the realization of accumulation and expeditious data processing, characterizing 

individual dynamics of change of indicators of quality of formation of knowledge of trainees. 

I.1.1



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

 

the increase in the efficiency of functioning of the information-educational environment 
of the automated (remote) training system due to realization of the individually-
oriented formation of knowledge of the trainee with the use of the adaptive generation 
of educat ional  inf luences  based on the  parametrical  cogni t ive  models  block . 
 

The purpose of research is 

The object of research The subject of research 

the information-educational environment 

o f  t h e  a u t o m a t e d  ( r e m o t e ) 

t r a i n i n g  s y s t e m 

o f  e d u c a t i o n a l  e s t a b l i s h m e n t . 

t h e  a u t o m a t e d  ( r e m o t e ) 

t r a in ing  sys t e m wi th  t he  p rope r t i e s 

of adaptation based on the parametrical 

c o g n i t i v e  m o d e l s  b l o c k .  

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 

s y s t e m s  ( a n a l y z e r s ) ,  c o g n i t i v e  p s y c h o l o g y  a n d  a p p l i e d  l i n g u i s t i c s . 

I.1.2



The tasks of research (dissertation research)

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

 the analysis of theoretical bases of construction of the automated IEE of the adaptive training 
with the model of subject of training at the base of the theory of automatic control, 
organizational models and technologies of interaction of subjects with 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 increase 
of efficiency of functioning of the automated information-educational environment; 

 the synthesis of the parametrical cognitive models block as inf. basis of the system analysis: 
the formation of the CM of subject of training and the CM of means of training in the basis of the 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. 

I.2.1



The scientific results of dissertation research, submitted on defence

 
The main scientific results, submitted on defence: 

 the structure of information-educational environment and principles (algorithms) of functioning 

of components of the automated (remote) training system with the properties 

of  adaptat ion  based on the  parametr ical  CM block  [s l ides  1 .1–1.8 .3] ; 

 the cognitive modeling technology, including the technique of i ts  use , 

the recommended innovative bases (models) and the algorithm of formation of the structure 

of cognitive model, the techniques of research of the parameters of 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 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  

o f  i n f o r ma t i o n  f r a g me n t s  p r o c e s s o r ) ,  t h e  b a s i c  d i a g n o s t i c  mo d u l e 

(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 subject of training) [slides 4.1.1–4.20.1]; 

 t h e  s t a t i s t i c a l  j u s t i f i c a t i o n  o f  p ra c t i c a l  u s e  o f  t he  r e c e iv ed  r e s u l t s  

( b y  m e a n s  o f  p r e l i m i n a r y  p r o c e s s i n g  o f  a  p o s t e r i o r i  d a t a ,  

t h e  s e c o n d a r y  p r o c e s s i n g  o f  s e l e c t i o n s  o f  a  p o s t e r i o r i  d a t a : 

s o me  r e su l t s  o f  t h e  r eg r es s i on  an a l ys i s ,  t h e  d i s c r i mi n a n t  an a l ys i s ,  

multidimensional  scaling and the factor  analysis) (*) [slides 5.1-5.6.2] . 

I.2.2



The reliability of the scientific results of dissertation research and publications I.2.3
 

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

 the system approach to the description of the selected difficult object of research; 
 the correct use of fundamental provisions of the theory of information, phys iology 

of sensory systems, cognitive psychology, applied linguistics and ergonomics; 
 the approbation of elements of the dissertation on seminars and conferences “IHEAS” and “RAS”; 
 the introduction of results in learning process of “SPbSETU "LETI"” and “IBI”, the reasonable 

application of experimental methods and the strict logic of carrying out of 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: 

 01 textbook and 03 methodical instructions to lab. works on the discipline “Computer science”; 
 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 y.); 
 05 (09) [14] scientific articles in scientific journals, recommended by “HSAC of RF”, 

from them 00 (05) scientific articles were deposited in “"VINITI" of "RAS"” ; 
 22 (48) [182] scientific reports in materials of 11 (24) [39] int. scientific conferences; 
 04  copyr igh t  cer t i f i ca tes  about  depos i t ion  and  reg i s t ra t ion  o f  works  – 

o b j e c t s  o f  i n t e l l e c t u a l  p r o p e r t y  i n  “ R A S ”  ( R F ,  M o s c o w  c i t y ) . 
In 2005-2007 y. (2012 y.) [2018 y.] the norm for the candidate (doctor) of techn. sciences is executed 
(it was required 02 (10) scientific articles in scientific journals from the list of “HAC of RF”). 



The scientific aspects of informatization of the information-educational environment 

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

The main approaches to the construction of traditional and automated  

information-educational environments (IEE) 

The organization, technical 

and methodical  

supply 

The problematics of introduction 

and the use of ICT  

in educational sphere 

The development of education 

against back-ground of the crisis 

and national factors 

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

Sovetov B.Ya., Tikhonov A.N. and others 

Domrachev V.G., Dovgyallo A.M., 

Kinelev V.G. and others 

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

Sadovnichiy VA. and others 

Social-economic Regional Organizational 

Pedagogical 

Philosophical 

Implementational 

Technical 

Program Ergonomical 

The theory of intellectual  

systems, languages of knowledge 

representation and algorithms 

The theory  

of modeling  

of the training process 

The mathematical models, 

methods of the analysis  

and theory of system of control 

Gurevich I.B., Ivashchenko K.I., 

Pospelov D.A. and others 

Bespalko V.P., Klarin M.V., 

Mashbits E.I. and others 

Haken G., Yzerman M.A.  

Besekersky V.A. and others 

For the solution of the problem  
of the creation of IEE  

the wide range of scientific  
aspects, each of which  

causes the complex  
of approaches and methods  

is considered 

I.3.1



The scientific aspects of informatization of the information-educational environment 

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

 

 

Psychophysiology  

of perception 

 

Cognitive  

psychology 

 

Applied  

linguistics 

The approaches, providing the creation of IEE of individually-oriented  

and adaptive training (at distance) 

Izmaylov Ch.A., Croll V.M., 

Baru A.V., Feldshtein D.I. and others 

Druzhinin V.N., Zinchenko T.P., 

Haymen A., Holodnaya M.A. and others 

Geek M.L., Kobrina N.A.,  

Potapova R.K. and others 

Social-economic Regional Organizational 

Pedagogical 

Philosophical 

Implementational 

Technical 

Program Ergonomical 

Physiological Psychological Linguistic 

For the solution of the problem  
of the creation of IEE  

the wide range of scientific  
aspects, each of which  

causes the complex  
of approaches and methods  

is considered 

I.3.2



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 I.4.1

 

Linear model  

(Skinner B.F., USA, Harvard) 

LM with feedback  

(Pressi S.L., USA, Ohio) 

Branched model  

(Krouder N.A., USA, Illinois) 

M e a n s  o f  I E E  p r o v i d e  

v i s u a l  a n d  s o u n d 

representation to subject of training 

o f  s t r i c t l y  c e r t a i n  

sequence of  informat ion-

e d u c a t i o n a l  i n f l u e n c e s 

For solution of the problem of adaptation 

in the IEE of the automated  

(remote) training 
 

At  r igh t  ac t ion  (answer )  

of the subject of training it is similar  

to linear model, and in case  

of incorrect – is initiating 

transition to the previous step 

of  educational  t ra jector y 

Action (answer) of subject of training 

i n i t i a t e s  t r a n s i t i o n  

t o  a  c e r t a i n  b r a n c h  

of  educat ional  t ra jector y  

and provides representation  

of a portion of information 

 

Branched  

multilevel model 

P r o v i d e s  r e p r e s e n t a t i o n  

of information-educational  

i n f l u e n c e s  o f  t h e  s a m e  

fragment of the discipline  

with various level of difficulty 

(the level of statement of a content) 

Hybrid  

model 
Adaptive model  

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

I n  a d v a n c e  s e t 

o r  a n y  s w i t c h i n g 

between the listed models  

of generation of information-

educational influences of a certain 

means of training is providing 

At generation of information-

e d u c a t i o n a l  i n f l u e n c e s  

t h e  i n d i v i d u a l  f e a t u r e s 

of the identity of subject of training 

at the base of cognitive model of subject 

of training are considering (Vetrov A.N.) 



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 I.4.2

 

Technology  

of the individual  

training 

Technology  

of the individualized  

training 

Technology  

of the adaptive  

training 

Individual orientation of information interaction between the subjects  

and means of training in IEE is reaching due to the use of a set of technologies 

Realizes the topological scheme 

of information interaction  

“subject – means of training 

–  ( t e a c h e r ) ”  

a t  s t u d y i n g  

of educational trajectory in IEE 

Allows to take into account 

i n d i v i d u a l  f e a t u r e s  

of the identity of subjects of training  

d u r i n g  t h e  e d u c a t i o n a l  

p r o c e s s ,  r e a l i z e d  

in the traditional or IEE of ART 

Allows to realize the contour  

of adaptation in IEE of ART based on 

p a r a m e t r i c a l  c o g n i t i v e 

m o d e l s  b l o c k 

of subject and means of training, 

o f f e r e d  i n  t h i s  w o r k 

Classical technologies of the organization of ART are not oriented on individualization  

of training and do not meet modern requirements to IEE of a new generation 

Class-lesson  

technology 

Design-group  

technology 

Technology  

of the correspondence training 



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 (1 from 2)

 
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 
 

The entering of modifications 

into structure, organization 

and technology of training 

The entering of new components 

into the automated training  

system 

The modified 

principle (algorithm)  

of functioning  

of the electronic 

textbook  

for the realization 

of adaptation 

The automated training  

system with the properties  

of adaptation based on CM 

The modifications 

of the electronic  

textbook  

(ET) 

The modifications 

of the diagnostic 

module  

(DM) 

The parametrical  

cognitive  

models  

block 

The modified 

principle (algorithm) 

of functioning  

of the diagnostic 

module  

for the diagnostics 

of IFPST 

 

The modified 

structure  

of information  

environment  

of the automated 

training  

of establishment 

The cognitive  

model  

of subject of training 

 

The cognitive  

model  

of means of training 

 

Additional  

actions  

in the organization 

and technology of ART 

The first scientific result (theoretical) on spec. 05.13.01 

The third scientific result  

(theor.) on spec. 05,13.01 and 19.00.02 

I.5.1



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)

 

a posteriori data of research,  

characterizing the condition of a trainee 

The cognitive modeling technology (CMT) 

The technique  

of the use of CMT  

for the system analysis 

of IEE of the ART 

The algorithm  

of formation  

of the cognitive  

model (CM) 

The complex of programs for the automation of research tasks 

The main diagnostic  

module – the estimation  

of the level of residual 

knowledge of a trainee 

The applied diagnostic  

module – the research  

of parameters of the CM  

of subject of training (IFPST) 

The techniques  

of research  

of the parameters  

of CM 

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

the values of parameters for the analysis 

of efficiency of formation of knowledge 

The second scientific result (theoretical) on spec. 05.13.01 

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

The adaptive means  

of training – the adaptive 

(re)presentation  

of information fragments 

The algorithm  

of processing  

of a posteriori  

data of testing 

the statement of experiment and identification of regularities 

the individually-oriented  

generation of educational influences 

I.5.2



The main requirements presented 

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

 

The cognitive  

modeling  

technology (CMT) 

The technique of use of CMT  

and the algorithm of formation  

of the cognitive model 

The cognitive models  

of subject of training  

and means of training 

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 

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 

the structural analysis 

Are developed for the formalization 

of the sequence  

of the use of the cognitive  

modeling technology  

with the purpose of construction  

the structure of cognitive model  

for the tasks of the system analysis 

of information- 

educational environment 

Concentrates in the own basis  

a set of the parameters,  

characterizing the IFPST  

(the CM of subject of training)  

and the technical capabilities  

of means of training, on the basis 

of which the generation  

of information-educational influences 

(the CM of means of training) is realized 

The modification of structure and principles (algorithms) of functioning of the components of automated 

training system for the realization of adaptation based on the cognitive models block 

I.6.1



The main requirements presented 

to the structure of the cognitive models of subject of training and means of training

 

Realization of technology of the adaptive training  

initiates accounting of specific features 
 

IEE must consider only  

those individual features  

of the subject, which are essential 

for achievement of the planned 

purposes of the training process  

with taking into account IFPST 

IEE must provide  

the compliance of model of subject 

to its original, is extremely  

important division of steady  

and situational individual  

features of subjects and means 

IEE must support  

the quasidynamic updating  

of model of the subject of training 

due to systematic  

updating and accumulation  

of data about his condition 

Character 

Main properties of attention 

Type of nervous system 

Mnemonic and thinking 

Mental abilities 

Degree of motivation 

Learning ability 

Type of temperament 

Cognitive style 

Level of creativity 

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

a set of specific requirements 

Relevance Adequacy Solvency 

I.6.2



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 №699 from the 08th of June 2018 y.)

I.7

 

The genesis  
of “Cognitive 

computer science, 
CMT for SFA”  
(Vetrov A.N.) 

The system  

approach 

The theory  

of information 

The information  

approach 

The cybernetic  

approach 

The analytical  

approach 

Economic 

cybernetics 
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The theory  
of automatic  

control 

The social-economic  

approach 

Management  
in social  
systems 

The dissertation on the competition 

of scientific degree of the doctor 

of economic sciences  

on spec. 08.00.10 

The dissertation on the competition 

of scientific degree of the doctor 

of technical sciences  

on spec. 05.13.01 (and 19.00.02) 



The structure of the territorially distributed information-educational environment: 

as the example of the geographically distributed (countries), regions and areas 1.1
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I. ACNSkij – “SIO "ACNS"”; 
SRCkij – scientific-research center; 
VSRCkij – virtual SRC; 
(V)RSRCkij – (virtual) representation of SRC;  
(V)CCSRCkij – (virtual) consulting center of SRC; 
II. BEEkij – basic educational establishment; 
(V)RECkij – (virtual) regional educational center; 
RVUkij – regional virtual university; 
(V)Rkij – (virtual) representation of BEE; 
(V)CCkij – (virtual) consulting center of BEE. 
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k – index of country; i – index of region; j – index of area; 
K – quantity of counties; I – quantity of regions; J – quantity of areas. 



The standard scheme of interaction of the information centre of educational establishment 

and the automated workplaces of the subjects of training 1.2.1
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The standard scheme of interaction of the automated workplaces 

of the subjects of the information environment of educational establishment 1.2.2
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The classification of the subjects of the information-educational environment 

of the automated (remote) training 1.2.3
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The transformation of information in the technological process of formation of knowledge 1.2.4
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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 1.2.5
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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 1.3.1
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Modifications in the technological process of formation of knowledge 

at the realization of the automated personally-oriented training 1.3.2
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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 1.3.3
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The structure of the information-educational portal 

of educational (scientific) centre
1.4.1
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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)
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The structure of the automated training system with the properties of adaptation 

based on the parametrical cognitive models block 1.5

 
  An administrator An author A tutor A guest An entrant A trainee 

S
o

u
rc

es
 o

f 
in

fo
rm

at
io

n
 (

k
n

o
w

le
d

g
e)

: 
 

{
S

I 1
, 

S
I 2

, 
S

I 3
, 

…
, 
S

I n
}
 

channel  
of encapsulation of model  
of required knowledge 

The electronic textbook 

(with support of adaptive generation 

of training influences) 

The basic diagnostic module 

(with procedures of estimation of level 

of residual knowledge of trainee) 

channel of the analysis 
of parameters  

of cognitive model 

channel  
of representation  
of information 

channel of diagnostics 
of parameters  

of IFPST 

n<<m 

 

 
 
 
 
 

The parametrical  
cognitive models block 

C
o

n
su

m
er

s 
o

f 
in

fo
rm

at
io

n
 (

k
n

o
w

le
d

g
e)

: 
 

{
C

I 1
, 

C
I 2

, 
C

I 3
, 

…
, 
C

I m
}
 The cognitive 

model  
of means  

of training 

The cognitive 
model  

of subject  
of training 

The applied diagnostic module 

(with procedures of diagnostics  

of parameters of cognitive model) 

channel  
of diagnostics  

of LRKT 

channel of the analysis 
of efficiency  
of training 

The feedback  
of the first level  
of information 

interaction 

The feedback  
of the second level  

of information 
interaction 



The formal description of the structure of the automated training system 

with the properties of adaptation based on the cognitive models (1 from 3) 1.6.1
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The formal description of the structure of the automated training system 

with the properties of adaptation based on the cognitive models (2 from 3)

 

1. The condition of trainee and its estimation: 
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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 TI: 

9. As the condition of the trainee directly is not observed YnPn, therefore 

    testing is necessary. At the same time reaction (answer) of the trainee: 
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The scheme, reflecting the principle (algorithm) of functioning 

of the basic and applied diagnostic modules 1.7.1
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The scheme, reflecting the principle (algorithm) of functioning of the electronic textbook 

with adaptation based on the parametrical cognitive models block 1.7.2

 
Methodical manuals, 

instructions and requirements 

to the model of required knowledge (MRK) 

Methods  

of stimulation  

of the training process 

Information  

as aggregate  

of knowledge  

on subjects 

Filling  

of a content of ET 

Algorithm  

of formation  

and input of MRK MRK 

The processor  

of adaptive representation  

of information fragments 

Additional  

block of information 

Main  

block of information 

The algorithm of processing of the operations of a trainee 

in the process of studying of information 

Display  

of preventions 

Display  

of explanations 

Algorithm  

of a control 

The cognitive model  

of subject of training 

The cognitive model  

of means of training 

The parametrical cognitive models block 



The features of architecture of the adaptive electronic textbook
1.7.3 

    Computing module (kernel of adaptive electronic textbook) 

Semantic model  

of subject of studying 

Declarative part of data 

Library  

of properties 

Library  

of descriptions 

Library  

of terms 

Library  

of images 

Library  

of objects 

Procedural part of data 

Library  
of computing 
procedures 

Library of methods  

of data processing 

Library  

of algorithms of processing 

    Interface module 

Interface  

of administrator 

Interface  

of teacher 

Interface  

of trainee 

Interface  

of expert 

Procedure  

of authentication 

Algorithm  

of check of authenticity 

Library  

of methods of the analysis 

Library  

of purposes and tasks 

Databank of ART system 

DB with filling  

on subjects 

DB of tests of LRKT 

and IFPST 

DB  
with a posteriori 

data 

DB  

with accounts 

Module  

of display 

Adaptive 
representation 

processor 

The parametrical cognitive models block 

Algorithm of generation 

of inquiries to PCMB 

Interface  

module of coupling 

Procedure of loading 

of data of subject 

Working  

video-memory 

Working  

memory 

Procedure of processing 

of data of users 

Library of algorithms  

of display 

Library  

of models 

Algorithm of formation 

and configuration of data 

Algorithm of processing 

of inquiries 

Algorithm of reconstruction  

of metamodel of subject 

Algorithm of choice  

of operating procedure 

Algorithm of processing 

of data of PCMB 

Computing 

processor (kernel) 

Algorithm of processing 

of inquiries to DB 

Linguistic 

processor 

DB with CM  

of means of training 

DB with CM  

of subject of training 



The information structure of the subject of studying, displayed 

at the level of representation of data by means of the electronic textbook 1.7.4

 
Information elements  

at the base of electronic textbook 

Title page  

and title 

Annotation  

(preface) 

 

(Table of) contents 

 

Introduction 

Main part  

(body) 

 

Conclusion 

Dictionary with the list 

of key terms 

Alphabetic- 

subject index 

Bibliographic  

section 
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Section 

 

Chapter 

 

Module 
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Paragraph 

 

Subparagraph 
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…

 
…
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…

 

 

Part 

 

Note 

Control  

questions 



The schemes of realization of branching (1 – correct answer, 0 – wrong answer): 

at the left – linear model and at the right – branched model
1.7.5

 

ith portion  

of TI 

0 

Question 

Additional 

information 

i+1th portion  

of TI 

ith portion  

of TI 

Question 

Additional 

information 

i+1th portion  

of TI 

Question 

Help  

(explanation) 

0 

0 

1 

1 1 



The algorithm of processing of events initiated by the user 

in the adaptive means of training (electronic textbook) 1.7.6

 
Algorithm of initialization of options Algorithm of support of options of user 

What is  

allocated element? 

Is it changed given  

inf. element? 

What is purpose  

appointment of information? 

 
Is the key concept  

in fragment chosen? 

Is the list  

of key concepts chosen? 

Are the properties  

in given inf. element chosen? 

Is the methodic. description 

on inf. element chosen? 

Is it the transition to other  

level of hierarchy? 

Is the literature  

on inf. element chosen? 

The analysis of kind 

of inf. element 

Display of inf.  

element of a certain kind 

Handler  

of structure of element 

Determination  

of purpose appointment 

Handler  

of the key concepts 

Handler  

of the list of concepts 

Handler  

of properties of element 

Handler  

of method. description 

The analysis of connections 

of inf. element 

The analysis of liter. 

sources of element 

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 

Display  

of recommendations on element 

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
1.7.7

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Meta-model  

of a subject 

Algorithm of extraction 

of information 

The library  

of fragmentary frames 

The library  

of purpose frames 

Algorithm of formation  

of factual part 

Algorithm of reconstruction 

of meta-model 

The (table of) contents 

Connections of fragments 

The library of texts 

The library of concepts 

The library of objects 

The library of properties 

The library of descriptions 

Literature 

In
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at
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n
 

st
ru

ct
u
re

 

The tree of purposes 

Kind of represented 
information in a content 

A
lp
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- 
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The algorithm of processing  
of the events initiated by the user 

 

 

 
 

The parametrical  
cognitive models block 

The cognitive 
model  

of subject  
of training 

The cognitive 
model  

of means  
of training 

The adaptive representation  
of information fragments  

processor 



The structurally-functional scheme 

of the adaptive representation of information fragments processor (1 from 3)

 

 

 
 

The parametrical cognitive models block 

The procedure of selection  
and installation  
of parameters of the algorithm  
of representation  
of information  
fragments 

Algorithm of installation 
of parameters  

of background and font 
(type, size and set) 

Algorithm of installation 
of parameters of color 

scheme at display  
of information 

Algorithm of installation 
of volume, timbre  

and type of a sound stream 
(sound scheme) 
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The cognitive model  

of means of training 

The cognitive model  

of subject of training 

Algorithm of accounting 
of anomalies of perception 

of space  
(acuity and field of vision) 

Algorithm of accounting 
of anomalies of perception 

of color  
(color perception) 

Algorithm of accounting 

of anomalies of perception 

of a sound stream 

P
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Algorithm of the analysis  
of parameters of a visual  

sensory system  
of the subject of training 

Algorithm of the analysis  
of parameters of an acoustical  

sensory system  
of the subject of training 

Algorithm of the analysis 
of parameters of a visual  
representation of information  

by means of training 

Algorithm of the analysis 
of parameters of a sound 
representation of information 

by means of training 

Procedure  
of loading  

of parameters  
of a subject 

Procedure  
of loading  

of parameters  
of means 

1.8.1



The structurally-functional scheme 

of the adaptive representation of information fragments processor (2 from 3)

 

 

 
 

The parametrical cognitive models block 

The procedure of selection 
and installation  
of parameters of the algorithm 
of representation  
of information  
fragments 
 Algorithm of installation 

of level of statement  
of material  

(information) 

Algorithm of installation 
of a set of terms  
and definitions  

(for specific subject) 

Algorithm of installation 
of a set of elements  

in the basis of interface 
of program 

The cognitive model  

of means of training 

The cognitive model  

of subject of training 
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Algorithm of accounting 
of level of proficiency  

in language of statement 
of the subject of training 

Algorithm of accounting 
of level of understanding 
of the dictionary of terms 

and definitions 

Algorithm of accounting 
of level of proficiency  

in elements  
of interface of program 

P
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in
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o
f 
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Algorithm of output of the list 

of levels of statement  
of information (material)  

by means of training 

Algorithm of output  
of a sets of used  

elements in the basis  
of interface of program 

Algorithm of output  
of a sets  
of used  

terms and definitions 

Procedure  
of loading  

of parameters  
of a subject 

 

Procedure  
of loading  

of parameters 
of means 

1.8.2



The structurally-functional scheme 

of the adaptive representation of information fragments processor (3 from 3)

 

 

 
 

The parametrical cognitive models block 

The procedure of selection 
and installation  
of parameters of the algorithm 
of representation  
of information  
fragments 
 Algorithm of installation 

of speed of presentation 
of information  

fragments 

Algorithm of installation 
of additional 
opportunities  

of means of training 

Algorithm of installation 
of kind of representation 

of information fragments 
by means 

The cognitive model  

of means of training 

The cognitive model  

of subject of training 
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Algorithm of the analysis 
of a convergent  

abilities  
of the subject of training 

Algorithm of the analysis 
of a divergent  

abilities  
of the subject of training 

Algorithm of identification 
of predisposition  

of subject to implicit  
or explicit  

learning ability 

Procedure of accounting 
of the cognitive styles  

of the subject of training 

Algorithm of identification 
of cognitive styles  

of processing of information 
by the subject of training 

Procedure of accounting 
of way of representation 
of information by means 

Algorithm of choice  
of style of representation 

of information  
by means of training 

Algorithm of choice  
of kind of representation 

of information  
fragments by means 

 

Algorithm of calculation 
of speed of representation 

of information  
by means of training 

Algorithm of choice  
of additional  

parameters of representation 
of information 

Procedure of accounting  
of speed of representation 

of information  
by means of training 

 

Procedure of accounting  
of kind of learning ability 
of the subject of training 

Procedure of accounting  
of additional  

capabilities of means 
 

Procedure  
of loading  

of parameters  
of a subject 

Procedure  
of loading  

of parameters 
of means 

Algorithm of installation 
of style of representation 
of information fragments 

by means 

1.8.3



The iterative cycle of the cognitive modeling technology (1 from 2) 2.1.1

      The change of tasks 
and restrictions  

of research 

E+C 

C 

C 

C+(P) 

C+A 

C+A 

 

Identification 

 

Conceptualisation 

 

Structuring 

 

Formalization 

 

The structural  

analysis 

 

The parametrical  

analysis 

1a The primary ideas  
about the object, process  

or phenomenon of research 
 

The conceptual scheme  
of the object of research  

in the subject area 

    The structured knowledge  
about the object of research  

in the subject area 

    The creation of the first and second  
level of the structure  
of cognitive model 

    The verification of the first 
level of the structure  
of cognitive model 

    The verification of the second 
level of the structure  
of cognitive model 

1 

2 

3 

4 

5 

6 

2а 

3а 

4а 

5а 

6а 

 The modification  
of a set of concepts, 
describing the object 

  The modification  
of conceptual scheme  

of the object of research 

The change  
of a way of representation 
of the cognitive model 

      The modification of the first 
level of the structure  
of cognitive model 

        The modification of the second 
level of the structure  
of cognitive model 



The iterative cycle of the cognitive modeling technology (2 from 2) 2.1.2

 
P 

E+C+A 

A 

E+A 

E+A 

 

Realization 

 

Modeling 

 

The analysis 

 

Subject  

interpretation 

 

Synthesis 

The modeling  
based  

on complete approach 

    The placement of received 
model in the base  

of the environment of research 

  The statistical processing  
of data received  

by means of the cognitive model 

The interpretation  
of received dependences  

and regularities (knowledge) 

    The new knowledge about dynamics 
of development of the object  
of research in the subject area 

7 

8 

9 

10 

11 

7а 

8а 

10а 

9а 

11а 

The problems  
of measurement and accounting 

of parameters 

Identification  
of regularities  

and ambiguousnesses 

        The scientific justification 
of received  

(scientific) results 

    The discrepancies 
and difficulties  

at integration of model 

    The addition of new 
aspects of consideration  
of the object of research 



The technique of use of the cognitive modeling technology 

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

      There is provided the collecting of data (purposes, tasks and restrictions to the IEE) necessary 

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 PRi of model 

1 

 

At the stage  

of conceptualization 

       There are allocated the key concepts (properties Prk and parameters Pm), relating  

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

(portraits PRi and kinds of properties KPj) and groups of parameters (vectors of parameters VPl), are set up the AAV 

2 

 

At the stage  

of structuring 

      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 

3 

 

At the stage  

of formalization 

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

b y  m e a n s  o f  t h e  u s e  o f  o n e  o f  t h e  f o r m a l  ( i n f o r m a l )  m o d e l s  

of representation of data and knowledge from the field of the theory of intellectual systems 

4 

At the stage  
of the structural 

analysis 

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

the allocated concepts (parameters): each portrait (PR i) in the structure 

of cognitive model must include a set of vectors of parameters (VP l) 

5 

At the stage  
of the parametrical 

analysis 

      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 

6 

2.2.1



The technique of use of the cognitive modeling technology 

(for the tasks of the analysis of the inf.-educational environment of automated training) (2 from 2) 2.2.2
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      There is carried out the practical use of the cognitive model in the base of IEE,  

the received structure is filled by the values of parameters, which are considered  

at the generation of information-educational influences by the means of training 

 

At the stage  

of realization 

 

At the stage  

of modeling 

      There is carried out the accumulation of information about the condition of the object of research 

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 

8 

At the stage  

of the analysis 

      There is carried out the statistical processing of a posteriori dat a  

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 

9 

 

At the stage of subject 

interpretation 

     There are formulated the objective conclusions on the basis of the received data 

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) 

10 

 

At the stage  

of synthesis 

      There are formulated the tasks on improvement of the structure of cognitive model  

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 

11 

7 



The recommended bases for the construction of the structure of cognitive model
2.3

 
 

 

 

 

 

 
 

                                                                                                                                                                   New flat  

                                                                                                                                                          and volumetric models  

                                                                                                                                                 (the second and the third generation) 

 

                                                    Classical models  

                                                    (zero generation) 

 

                                                                                                                                                                         New models  

                                                                                                                                                                     (zero generation) 

 

 

                                                                                                                                                         New models  

                                                                                                                                                     (zero generation) 

                                                                                                                                                           New flat models  

                                                                                                                                                        (the first generation) 

 

                                                                                                                                                      New volumetric models  

                                                                                                                                                        (the first generation) 

 

The hybrid models  

for the representation of data  

in poorly formalizable subject areas 

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

Formal models  

for the representation of procedural data 

(algorithms and procedures) 

logical model 

Nonformal models  

for the representation of declarative data  

(data and knowledge) 

productional model 

frame model 

semantic network 
field of knowledge 

ontology 

the calculation of the theory of sets  

and cortages on domains 

the calculation of the theory of sets  

and the theory of graphs 

multilevel  

structural scheme 

The multilevel enclosed 

pyramids combining  

the theory of graphs and the theory of sets 

cognitive circle cognitive disc 

cognitive cylinder cognitive cone 

cognitive sphere 

two- one- three- four- five- more- 



The recommended basis for the construction of the structure of cognitive model 

in the view of the oriented graph combining the theory of sets 2.3.1

 

 

The first aspect 

The chosen object of research is considered in the context of a set of aspects 
 

 
 
 
 The scientific basis of the first 

aspect of research 

The scientific basis of the second 

aspect of research 

The scientific basis of the Nth 

aspect of research 

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 second aspect 
 

The ith aspect … 

… 

… 

… 

 

1PR  
 

2PR

 

 

iPR  

 

1KP  
 

2KP

 

 

jKP

 

 

1Pr  
 

2Pr  
 

kPr  

 

1VP  
 

2VP  
 

lVP  

 

1P  
 

2P  
 

mP  

a set of portraits I 

a set of kinds of properties J 

 

1Pr  

… 

a set of properties K 

a set of vectors of parameters L 

 

1P  
 

2P  
 

1P  
 

1P  
 

1P  
 

2P  

 

1VP  
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a set of parameters M 



The recommended basis for the construction of the structure of cognitive model 

in the view of the structural scheme (without connections between information elements) 2.3.2

 

The first kind of properties 1KP  The first kind of properties 1KP  

The first property 1Pr  

The first vector  

of parameters 1VP  

The first portrait 1PR  

The first aspect 

The chosen object of research is considered in the context of a set of aspects 
 

 
 
 
 The scientific basis of the first 

aspect of research 
The scientific basis of the second 

aspect of research 
The scientific basis of the ith 

aspect of research 

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 second aspect The ith aspect 

The ith portrait 
iPR  The second portrait 

2PR  

Parameter 1-1-1-1-1 

… 

… 

… 

Parameter 1-1-1-1-2 

Parameter 1-1-1-1-3 
 

The second vector  

of parameters 2VP  

Parameter 1-1-1-2-1 

Parameter 1-1-1-2-2 

Parameter 1-1-1-2-3 

The first kind of properties 1KP  

The first vector  

of parameters 1VP  

Parameter 2-1-0-1-1 

Parameter 2-1-0-1-2 

Parameter 2-1-0-0-1 

Parameter 2-1-0-0-2 

Parameter 2-1-0-0-3 

Parameter i-1-0-0-1 

Parameter i-1-0-0-2 

Parameter i-1-0-0-3 

Parameter i-1-0-0-4 

Parameter i-1-0-0-5 

Parameter i-1-0-0-m 

The lth vector  

of parameters
lVP  

Parameter 2-1-0-l-1 

… 

The second kind of properties 2KP  
… 

The jth kind of properties 1KP  

Parameter 2-j-0-0-1 

The first property 1Pr  

Parameter i-0-1-0-1 

Parameter i-0-1-0-m 

Parameter i-0-0-0-1 

Parameter i-0-0-0-m 

… 

… 

… 



The representation of the structure of cognitive model by means of the frame model 2.3.3

 
The cognitive model 

      Name           Value 

  Portrait 1      value 1 

 Portrait i       value i 

     …         … 

Portrait 

      Name           Value 

  Kind of prop. 1    value 1 

 Kind of prop. j     value j 

     …          … 

Kind of properties 

      Name           Value 

  Property 1      value 1 

 Property k      value k 

     …          … 

Property 

      Name           Value 

  Vector of par. 1   value 1 

 Vector of par. l    value l 

     …          … 

Vector of parameters 

      Name           Value 

  Parameter1          value 1 

 Parameter m        value m 

     …          … 



The representation of the structure of cognitive model by means of the semantic network
2.3.4 

 

CM

 

 

2PR

 

 

iPR  
 

1PR  

 

1DPR

 

 

2DPR

 

 

iDPR

 

 

2KP

 

 

1KP  
 

jKP

 

 

2Pr  
 

1Pr  
 

kPr  

 

1DKP  
 

2DKP

 

 

jDKP

 

 

2VP  
 

1VP  
 

lVP  

 

1DPr  

 

2P  
 

1P  
 

mP  

 

1DVP  
 

2DVP  
 

lDVP  

 

2DPr  
 

kDPr  

CM  –  t h e  c o g n i t i v e  m o d e l 

o f  t h e  o b j e c t  o f  r e s e a r c h ; 

DCM  – the description of cognitive model 

of the object, process or phenomenon; 

iPR  –  t h e  i d e n t i f i e r 

( n a m e )  o f  t h e  i t h  p o r t r a i t 

o f  t h e  c o g n i t i v e  m o d e l ; 

iDPR  – the description of the ith portrait 

o f  t h e  c o g n i t i v e  m o d e l ; 

jKP  –  t h e  i d e n t i f i e r 

(name) of the jth kind of properties 

o f  t h e  c o g n i t i v e  m o d e l ; 

jDKP  – the description of the jth kind 

of properties of the cognitive model; 

kPr  –  t h e  i d e n t i f i e r 

( n a m e )  o f  t h e  k t h  p r o p e r t y 

o f  t h e  c o g n i t i v e  m o d e l ; 

kDPr  – the description of the kth property 

o f  t h e  c o g n i t i v e  m o d e l ; 

lVP  –  t h e  i d e n t i f i e r 

( n a m e )  o f  t h e  l t h  v e c t o r 

of parameters of the cognitive model; 

lDVP  – the description of the lth vector 

of parameters of the cognitive model; 

mP  –  t h e  i d e n t i f i e r 

(name) of  the m t h  parameter 

o f  t h e  c o g n i t i v e  m o d e l ; 

mDP  – the description of the mth 

parameter of the cognitive model. 

 

DCM

 

 

1DP  
 

2DP  
 

mDP  

characterizes 

includes includes includes 

also contains also contains 

reflects reflects reflects 

has has has 

reflects reflects reflects 

also also 

includes includes includes 

also also 

also also 

contains contains contains 

includes includes includes 

also also 

reflects 
reflects reflects 

reflects 
reflects reflects 

reflects 

reflects reflects 



The infological scheme of database for the representation of the structure of cognitive model
2.3.5

 

                  Name                  Type  Size   

 

Portrait_of_cognitive_model 

                  Name                  Type  Size   

  ID_Cognitive_model           Num.   10 

 

 

 

 ID_Portrait            Num.   10 

 

 
 Name_of_portrait             Str.    100 

 

 

Kind_of_properties 

 ID_Portrait            Num.   10 

 

 
 ID_Kind_of_properties       Num.   10 

 

 
 Name_of_kind_of_properties  Str.    100 

 

Property 

                  Name                  Type  Size   

  ID_Kind_of_properties       Num.   10 

 

 
 ID_Property            Num.   10 

 

 
 Name_of_property            Str.    100 

 

 

Vector_of_parameters 

                  Name                  Type  Size   

  ID_Property            Num.    10 

  ID_Vector_of_parameters  Num.    10 

 

 
 Name_of_vector_of_param.  Str.    100 

Parameter 

                  Name                  Type  Size   

  ID_Vector_of_parameters  Num.    10 

 

 
 ID_Parameter            Num.   10 

 

 
 Name_of_parameter             Str.    100 

 

 
 Value_of_parameter             Str.    100 

 

 

Cognitive_model 

                  Name                  Type  Size   

 ID_Cognitive_model          Num.   10 

 Name_of_cognitive_model  Str.   100 

 … 

… 

… 

… 

… 

… 



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) 2.4.1

 
At the stage  

of identification 

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

quantity of portraits (PRi) 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 

1 

At the stage  

of conceptualization 

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

which characterize the object of research from the point of view of a certain 

scientific aspect and to bring them in the corresponding portrait (PRi) of cognitive model 

2 

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

by a set of elementary properties (Prk): if in the kind of properties it is impossible to mark out 

t h e  e l e m e n t a r y  p r o p e r t i e s ,  t h e n  i t  i s  e l e m e n t a r y  p r o p e r t y 

 

On the first 

step 

2.1 

      E a c h  e l e m en t a r y  p r o p e r t y  ( P r k )  o f  t h e  o b j ec t  o f  r e s e a r ch  n e ed s  

to be characterized by the vector of parameters (VPl): if in the elementary property 

it is impossible to allocate the vector of parameters, then it is the vector of parameters 

 

On the second 

step 

2.2 

      It is required to determine the elementary parameters (Pm) entering into the basis 

of each vector of parameters (VPl): if in the vector of parameters it is impossible 

to  al locate the elementary par ameters ,  then i t  i s  elementary paramete r 

 

On the third 

step 

2.3 



The algorithm of formation of the structure of cognitive model 

for the analysis of the information-educational environment of the automated training (2 from 2) 2.4.2

 
At the stage  

of structuring 

      It is necessary to unite the received results of previous technological stage  

and to form the structure of cognitive model (newly created or to decompos e  

the existing with taking into account the new components and possible restrictions ) 

3 

        It 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  representat ion of  s t ructural  components  of  cogni t ive mode l 

At the stage  
of formalization 

4 

        It is necessary to create the first level of cognitive model: according to the chosen aspects  

o f  r esea rch  and  rece ived  ea r l i e r  r esu l t s  i t  i s  necessa r y to  fo rm a  se t  

of portraits of CM (I), then to set up a set of kinds of properties (J) and a set of properties (K) 

 

On the first 

step 

4.1 

       It 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 forme d  

a set of vectors of parameters (L) and having given a set of parameters (M ) 

 

On the second 

step 

4.2 

At the stage  
of the structural 

analysis 

      It is carried out the system analysis of structure of received cognitive mode l  

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

in a corresponding sets qualitat ively characterize the object of research  

5 

At the stage  
of the parametrical 

analysis 

         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 

6 

At the stage of realization 

and subsequents 

        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  

da ta  of  model ing,  the i r  s ta t is t i ca l  analys i s  and  subject  in terpre ta t io n 

7 



The technique of research of parameters of the cognitive model of subject of training (1 from 2) 2.5.1

 
At the preliminary 

stage 

      The developed structure of parametrical cognitive model by mean s  

o f  t h e  m o d e  o f  a d m i n i s t r a t i o n  o f  t h e  a p p l i e d  d i a g n o s t i c  m o d u l e  

is transferred and remains in the database of methods of research (tests) of IFPST 

       I t  i s  g o t  o u t  o r  m o d i f i e d  t h e  c e r t a i n  

portrait (PR i) of cognitive model, are processed  

a l l  k i n d s  o f  p r o p e r t i e s  ( K P j )  e n t e r i n g  i n  i t 

 

On the first 

step 

       I t  i s  g o t  o u t  o r  m o d i f i e d  t h e  c e r t a i n  

k i n d  o f  p r o p e r t i e s  ( K P j ) ,  a r e  p r o c e s s e d  

al l  e lementary propert ies  ( Pr k )  en tering in  i t 

 

On the second 

step 

       I t  i s  g o t  o u t  o r  m o d i f i e d  t h e  c e r t a i n  

e l e m e n t a r y  p r o p e r t y  ( P r k ) ,  a r e  p r o c e s s e d  

al l  vectors  of  parameters  ( VP l )  en tering in  i t 

 

On the third 

step 

       I t  i s  g o t  o u t  o r  m o d i f i e d  t h e  c e r t a i n  

v e c t o r  o f  p a r a m e t e r s  ( V P l ) ,  a r e  p r o c e s s e d  

al l  e lementary parameters  ( Pm )  enter ing in  i t 

 

On the fourth 

step 

       I t  i s  g o t  o u t  o r  m o d i f i e d  t h e  c e r t a i n  

elementary parameter (Pm) and is established its AAV 

On the fifth 

step 

The mode  

of administrating  

of tests of the IFPST 

Addition / removal  

of a structural component  

of model and / or modification 

of its parameters 

The database  

of tests  

of the IFPST 

1 

1.1 

1.2 

1.3 

1.4 

1.5 



The technique of research of parameters of the cognitive model of subject of training (2 from 2)
2.5.2

 

       I t  i s  rea l ized  the  au tomated  indiv idual ly -or ien ted representa t io n  

of information fragments by means of the adaptive electronic textbook ,  

funct ioning  on the  basis  of  the  parametr ica l  cogni t ive  models  b loc k 

         The automated (manual) calculation of recommended values of parameters 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 (parameters, characterizing the IFPST) 

At the stage  

of testing 

       I t  i s  r e a l i z e d  t h e  a u t o m a t e d  d i a g n o s t i c s  o f  n o m i n a l  v a l u e s  

of parameters of the cognitive model of subject  of training by mean s  

of the applied diagnostical module, which is in the structure of complex of programs 

At the stage  
of adaptive  

training 

         The diagnostics of parameters of the first portrait of cognitive 

model (PR1) by means of a set of applied methods  

of research, which are contained in the database of tests of the IFPST 

 

On the first 

step 

        The diagnostics of parameters of the ith portrait of cognitive 

model (PRi) by means of a set of applied methods  

of research, which are contained in the base of tests of the IFPST 

 

On the ith  

step 

The mode of diagnostics 

of parameters  

of cognitive model 

The database  

of a posteriori  

results of research 

…
 

At the preparatory  

stage 

       It is made the selection of methods of research (tests) of the IFPS T  

fo r  t he  au toma te d  d i a gnos t i c s  o f  pa ra me te r s  o f  c ogn i t i ve  mode l ,  

and also statement, organization and conducting of experimental researches (pilot studies) 

         It is carried out the selection and addition in the database 

of tests of the IFPST of a new method of research of parameter(s) 

(Пm)  

On the first 

step 

       I t  i s  p r o v i d e d  t h e  p r o g r a m  r e a l i z a t i o n  

o f  a  me thod  o f  r esea rch  ( t e s t )  o f  t he  IFPS T  

in the base of the applied diagnostical modul e 

On the second 

step 

       It is carried out the integration of program realization  

of a new method of research (test) of the IFPST  

into the structure of applied diagnostical module 

On the third 

step 

New procedure  

of diagnostics  

of parameters 

The applied  

diagnostic  

module 

2 

2.1  

2.2 

2.3 

3 

3.1 

3.i 

5 

 

At the stage  

of the analysis 

4 



The technique of research of parameters of the cognitive model of means of training (1 from 2)
2.6.1

  

At the preliminary 

stage 

      The developed structure of cognitive model of means of training by mean s  

of the mode of administrating of the applied diagnostic module is transferre d  

and remains in the settings of adaptive means of training (electronic textbook ) 

         I t  i s  g o t  o u t  o r  m o d i f i e d  t h e  c e r t a i n  

portrait (PR i) of cognitive model, are processed  

a l l  k i n d s  o f  p r o p e r t i e s  ( K P j )  e n t e r i n g  i n  i t 

 

On the first 

step 

       I t  i s  g o t  o u t  o r  m o d i f i e d  t h e  c e r t a i n  

k i n d  o f  p r o p e r t i e s  ( K P j ) ,  a r e  p r o c e s s e d  

a l l  e lementar y p roper t i es  ( Pr k )  en t er ing  in  i t 

 

On the second 

step 

       I t  i s  g o t  o u t  o r  m o d i f i e d  t h e  c e r t a i n  

e l e m e n t a r y  p r o p e r t y  ( P r k ) ,  a r e  p r o c e s s e d  

a l l  vector s  o f  paramete rs  ( VP l )  en t er ing  in  i t 

 

On the third 

step 

       I t  i s  g o t  o u t  o r  m o d i f i e d  t h e  c e r t a i n  

v e c t o r  o f  p a r a m e t e r s  ( V P l ) ,  a r e  p r o c e s s e d  

a l l  e lementar y paramete rs  ( P m )  en t e r ing  in  i t 

 

On the fourth 

step 

        I t  i s  g o t  o u t  o r  m o d i f i e d  t h e  c e r t a i n  

elementary parameter (Pm) and is established its AAV 
On the fifth 

step 

The mode  

of administrating  

of the means of training 

Addition / removal  

of a structural component  

of model and / or modification  

of its parameters 

The saving  

of parameters  

of configuration 

1 

1.1 

1.2 

1.3 

1.4 

1.5 



The technique of research of parameters of the cognitive model of means of training (2 from 2)
2.6.2

 

       I t  i s  r ea l i zed  the  au tomated  ind iv idua l ly -or i en ted  rep resen ta t io n  

of information fragments by means of the adaptive electronic textbook ,  

f u n c t i o n i n g  b a s e d  o n  t h e  p a r a m e t r i c a l  c o g n i t i v e  m o d e l s  b l o c k 

         It is realized the automated (manual) calculation of recommended values of parameters 

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  

of debugging 

      It is realized the check of nominal values of parameters of the cognitive mode l 

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 trainin g 

At the stage  
of adaptive  

training 

        The verification of values of parameters of the first portrait 

o f  c o g n i t i v e  m o d e l  ( P R 1 )  s e t  u p  m a n u a l l y  

or by means of the procedure of automatic calculation 

 

On the first 

step 

       The verification of values of parameters of the ith portrait 

o f  c o g n i t i v e  m o d e l  ( P R i )  s e t  u p  m a n u a l l y 

or by means of the procedure of automatic calculation 

 

On the ith  

step 

The procedure of automatic  

calculation of values  

of parameters of display 

Form for the installation 

of values of parameters 

manually 

…
 

 

At the preparatory  

stage 

        It is carried out the analysis of life cycle of program realization of the adaptive means  

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 

       The analysis of a possibility of technical realization  
o f  r e p r e s e n t a t i o n  o f  d i v e r s e  i n f o r m a t i o n ,  
c o n s i d e r i n g  t h e  n e w  p a r a m e t e r  o f  d i s p l a y 

On the first 

step 

        It is provided the program realization of procedure 

(algorithm) in the base of the adaptive representation  

of information fragments processor of the means of training 

On the second 

step 

        It is carried out the integration of program realization  

of the new procedure (algorithm) of display into the structure  

of adaptive representation of information processor 

On the third 

step 

The new procedure in the base 

of the adaptive representation 

of information processor 

The adaptive  

means of training 

(electronic textbook) 

2 

2.1 

2.2 

2.3 

3 

3.1 

3.i 

5 

At the stage  

of the analysis 

4 



The algorithm of processing of a posteriori results of testing (1 from 2) 2.7.1

  

At the preliminary 

stage 

      In the result of the analysis of question-answers structures of test is reached 

the calculation of indicators necessary for the conducting of testing: 

i t  i s  formed the inte rval  scale  and funct ion of  est imat io n 

         It is defined the maximally and minimally possible  

number of correct answers for the procedure  

of estimation and formation of function of estimation 

 

On the first 

step 









nb

b

max

0 ;0
 

       There are set up the lower and top threshold values  

of sums of correct answers (points) for the exposure  

of corresponding nominal values of estimates 

 

On the second 

step 

 

On the third 

step 

         There are formed the intermediate borders of intervals  

on the basis of sums of correct answers (points)  

for the set up of intermediate nominal values of estimates  

( is  formed the interval scale of estimation ) 
 

On the fourth 

step 
       On the basis of interval scale the function 

of estimation of the diagnostical module is set up 

 

At the stage  

of testing 

       There is carried out the preparation of software to the testing of targe t  

indicators: the interval scale and function of estimation in the mode of administrating  

i s  brought  fo r  the  support  of  funct ioning of  a lgor i thmic  s t ructur e 




























543210

54

43

32

21

0

;5)(],[

;4)(],[

;3)(],[

;2)(],[

;1)(]0[

bbbbbb

номиналоценкаnbb

номиналоценкаbb

номиналоценкаbb

номиналоценкаbb

номиналоценкаb

 



























;,5

;,4

;,3

;,2

;,1

)(

54

43

32

21

10

nbxb

bxb

bxb

bxb

bxb

x  

1 

1.1 

1.2 

1.3 

1.4 

2 

mark(nominal)=1; 

mark(nominal)=2; 

mark(nominal)=3; 

mark(nominal)=4; 

mark(nominal)=5; 



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

 At the stage  
of the analysis  

of results 

       The saved-up a posteriori data are exposed to the statistical processing,  

allowing to carry out the analysis and to formulate the conclusions about current condition  

(level of residual knowledge of examinee and his personal characteristics ) 

        The coefficient of difficulty of task, proceeding from which value is defined: 

a t  K > 0 , 9  –  t h e  t a s k  i s  d i f f i cu l t ,  a t  K < 0 , 2  –  t h e  t a s k  i s  e a s y N

N
K

j

j   

       Total result of performance  

of all tasks by the ith examinee 




M

j

ijj xy
1

 

       Total result of performance 

of the jth task by all examinees 




N

i

ijj xx
1

 

       Average level of testing  

on results of performance of all tasks 
N

y

Y

N

i

i
 1

_

 

       Average level of performance  

of j t h  task by all examinees N

x
p

j

j   

       Dispersion of total points  

of all examinees (subjects of training) 1

)(
1

2
_

2










N

Yy
N

i

i

y  

        S t a n d a r d  d e v i a t i o n  

of total points of examinees 

2

yy    

        D i s p e r s i o n  o f  r e s u l t s  

o f  t e s t i n g  o n  t h e  j t h  t a s k 1

)(
1

2

2










N

px
N

i

ji

j  

        Standard deviation of results 

o f  t e s t i n g  o n  j t h  t a s k 

         Estim. of conn. of the each jth task 

with the sum of points on all test 

            A v e rage  a r i t h me t i ca l  

of independent expert estimates 

         Standard deviation 

o f  e x p e r t  e s t i m a t e s 

         Coefficient of correlation 

o f  r e s u l t s  o f  t e s t i n g 

and independent expert 

estimates (validity of test) 

2

jj    

1

)(

2

_
1

2











N

N
Yp

N

yx

r
yj

j

N

i

iij

j


 

N

Z

Z

N

i

i
 1

_

 

1

)(
1

2
_










N

ZZ
N

i

i

Z  

1

)(
__

1











N

N
YZ

N

yZ

V
yZ

N

i

ii


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The structure of the parametrical cognitive model of subject of training
3.1

 

 

 

 

1

3KP “Language communication” 

 

 
 

 

 

 

 

 

 

 

 

 

 

1

47P “level of proficiency  

in the elements of interface” 

1

46P “level of proficiency  

in the dictionary of terms” 

1

45P “level of proficiency  

in language of statement” 
 

1

41P / 1

42P “categorial  

narrowness / width” ( 1

13VP ) 

 
 

1

39P / 1

40P “cognitive  

simplicity / difficulty” ( 1

12VP ) 
 
 

1

37P / 1

38P “specification / 

abstraction” ( 1

11VP ) 

 

   1

35P / 1

36P “rigidity /  

              flexibility” ( 1

10VP ) 

 

1

33P / 1

34P “impulsiveness / 

reflexivity” ( 1

9VP ) 

 

1

31P / 1

32P “field-dependence /  

field-independence” ( 1

8VP ) 

 

1

1KP “Sensory perception” 

1

2Pr “Acoustic analyzer” 

1

1Pr “Visual system” 

 

1

1PR “Physiological portrait” 

Physiological aspect 

The examinee (a model) is considered in the range of the three scientific aspects 

 

 
 
 
 

Private physiology  

of analyzers 

Cognitive  

psychology 

Applied  

linguistics 

 

The cognitive model of subject of training characterizes the individual features of perception,  

processing and understanding of a content of information fragments, generated by the means of training 

Psychological aspect Linguistic aspect 

1

1P “astigmatism” 

1

2P “myopia” 

1

3P “hypermetropia” 

 

1

4P “acuity of vision” 

1

5P “field of vision” 

1

6P “estimation of distance” 

1

3VP “Color vision” 

1

7P “achromasia” 

1

8P “protanopia” 

1

9P “deuteranopia” 

1

4VP “Functions of external, 

middle and inner ear” 

1

11P “absolute sensitivity” 

1

12P “thresholds of sensitivity” 

1

13P “maximal sensitivity” 

1

2KP “Mental abilities” 

 

1

14P “verbalization” 

1

15P “deductive generalization” 

1

16P “associative combination” 

1

17P “classification and reasoning” 

1

18P “the mathematical analysis” 

1

19P “numerical induction” 

1

21P “plane thinking” 

1

22P “volumetric thinking” 

1

3Pr “Convergent” 

1

10P “tritanopia” 

1

2PR “Psychological portrait” 

1

1VP “Anomalies of refraction” 

1

2VP “Anomalies of perception” 

 1

20P “mnemonics and memory” 

“ 

1

5Pr  “Cognitive styles” 

1

3PR “Linguistic portrait” 

 

 
1

23P “associativity” 

1

24P “originality” 

1

25P “uniqueness” 

1

26P “selectivity” 

 
1

27P “associativity” 

1

28P “originality” 

1

29P “uniqueness” 

1

30P “selectivity” 

 

1

43P “implicit” 

1

44P “explicit” 

1

4Pr “Divergent” 
1

6VP  “Verbal creativity” 

1

7VP “Figurative creativity” 

1

5VP “Level properties” 

1

6Pr “Learning ability” 
1

14VP “Kind of learning ability” 

1

7Pr “Language of statement” 
1

15VP “Level of proficiency” 



The structure of the parametrical cognitive model of means of training
3.2 

 

 

2

3KP “Language 

communication” 

 2

7Pr “Language of statement” 

 

 

 
2

3Pr “Type of information” 

2

5Pr “Style of representation” 

 

 

 

 

 

 

 

 

2

47P “s e t  o f  e l em en t s  

in the base of interface” 

2

46P “ s e t  o f  k e y  

  terms and definitions” 

2

45P “level of statement  

of material of subject” 
 

2

41P / 2

42P “wide set /  

narrow set of terms” ( 2

12VP ) 

 
 

  2

39P / 2

40P “simplicity /  

   difficulty of statement” ( 2

11VP ) 
 
 

2

37P / 2

38P “specification /  

         abstraction” ( 2

10VP ) 

 

 2

35P / 2

36P “constant /  

          variable type” ( 2

9VP ) 
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The structure of the modified model of reduced eye of human
3.3
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The structure of the modified model of reduced ear of human
3.4
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The structure of the cognitive model of chemical element (nuclear polymer) 

with two nucleus (plasmatic formations) in the view of the two-cognitive sphere 3.5
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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 3.6
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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 3.7
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The structure of the cognitive model of chemical element (nuclear polymer) 

with five (and more) nucleus (plasm. formations) in the view of the five (and more)-cognitive sphere 3.8
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The structurally-functional scheme of the complex of programs 

for the automation of research tasks (1 from 2) 4.1.1
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The structurally-functional scheme of the complex of programs 

for the automation of research tasks (2 from 2) 4.1.2
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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 (1 from 2)

4.2.1
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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)

4.2.2

 

 

 
 

The means of training (electronic textbook) 

 

 
 

The basic diagnostic module 

 

 
 

The applied diagnostic module 

 

Is it the adaptive 

training? 

Is it the testing  

of LRKT? 

Is it the diagnostics  

of IFPST? 

End 

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 algorithm of support of functioning  

of the mode of the diagnostics of IFPST 

Choice by the user the mode  

of functioning of the system 

 

Yes 

Yes 

Yes 



The algorithm of authentication of a user in the automated training system
4.3.1
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The interface of the complex of programs in the mode of main button form: 

the basic diagnostic module
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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) 4.4.1
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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 (2 from 2) 4.4.2
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The algorithm of extraction of information fragments 

of the adaptive means of training (electronic textbook) 

on the basis of the adaptive representation of information fragments processor (1 from 2)

4.5.1
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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 

 

         Expectation of request  
on selection of values  

    of parameters from representation  
    of fragments processor 

Is the correct  

inquiry  

received? 

 

Yes 

No 

Initialization  

of condition 

Is it from procedure  

of a loading of parameters of the CM 

of subject of training? 

 
Connection to the database  

of users of the system  

and the search of data 

Are the data of a user  

found? 

 

Transfer  

of chosen  

data  

in the procedure 

of a loading  

of parameters 

of means  

of training 

Connection to the DB  

of inactive users  

and search of account 

Are the data  

found  

and correct? 

 

Loading  

of a standard 

values  

in the procedure 

of a loading  

of parameters 

of means  

of training 

Are the data of a user  

found? 

 

Is a check  

of correct? 

 

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 account record 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

Yes 

No 

Display of message  

about need of registration  

of a user No 



The algorithm of extraction of information fragments 

of the adaptive means of training (electronic textbook) 

on the basis of the adaptive representation of information fragments processor (2 from 2)
4.5.2

 

Transfer  

of chosen  

data  

in the procedure 

of a loading  

of parameters 

of means  

of training 

Loading  

of a standard 

values  

in the procedure 

of a loading  

of parameters 

of means  

of training 

Is a check  

of correct? 

 

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 account record 

Are the data of IFPST 

found? 

 

Transfer  

of chosen data  

in the procedure  

of a loading of parameters 

of the CM of subject  

of training 

Offer  

about passing  

of diagnostics 

of IFPST 

Display  

of prevention  

and loading of values 

of parameters of the CM 

of means of training 

by default 

Transfer of resultant code  

about error of transfer to the adaptive 

representation processor 

 

              Expectation of request  
     in selection of values  

of parameters from the representation 
      of fragments processor 

 Is the transfer  

successful? 

No 

Yes 

No 

Display of message  

about need of registration  

of a user No 

Yes No 

Yes 

No 



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.) (1 from 2)
 

 

 

 

j=1÷M 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Выборка дополнительного 

блока информации 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Is answer correct? 

Beginning 

 
 

    Explanation 1 

… 

Yes 

Yes 

… 

 Is explanation? 

… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Is answer correct? 

 Is explanation?  
 

    Comment 1.1 

 
    Add. control  

block 1.1 

 Is answer correct? 

 Is explanation? 

… 

… 

 
    Add. inf. 

fragment 1.1 

 
    Add. control  

block 1.M 
 

    Add. inf. 
fragment 1.M 

 Is answer correct? 

 Is explanation? 

 
    Add. inf. 
fragment 1.j 

 
    Add. control  

block 1.j 

… 

 
 

Comment 1.M 

 
Basic  

control  
block 2 

 
Basic  

information  
fragment 2 

… 

 
Basic  

control  
block i 

 
Basic  

information  
fragment i 

No 

 
    Add. control  

block 2.j 
 

    Add. inf. 
fragment 2.j 

… 

 
Basic  

control  
block 1 

 
Basic  

information  
fragment 1 

 
 

Comment 1.j 

No 

Yes 

No 

 Is answer correct? 

 
 

    Explanation i  Is explanation? 

 
Basic  

control  
block N 

 
Basic  

information  
fragment N 

 Is answer correct? 

 
Basic  

control  
block i+1 

 
Basic  

information  
fragment i+1 

… … 

Yes 

Yes 
No 

No 

Yes 

Yes 

No 

Yes 

No 
Yes 

No 

Yes 

No 
Yes 

No 

4.6.1



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)

 

 

 

 

j=1÷M 

 

 

i=1÷N 

j=1÷M 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Selection of basic block of inf. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Selection of total testing 

The procedure of accounting 

of the level of residual 

knowledge on point scale 

The procedure of making 

decision about transition  

to the following stage 

End 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Is answer correct? 

 Объяснение? 

… 

 
    Add. control  

block i.j 
 

    Add. inf. 
fragment i.j 

… 

 
    Add. control  

block N.j 
 

    Add. inf. 
fragment N.j … 

 
    Add. inf. 

fragment N.M 
 
    Add. control  

block N.M 

The procedure of accounting 

of the level of residual 

knowledge on coarse scale 

 
Threshold value  

of the level required 
knowledge 

 Is compliance? 

 
 

Comment N.M  Is explanation? 

… 

The procedure of accounting  

of the state educational 

standards 

 Is answer correct? 

 
 

    Explanation N  Is explanation? 

Yes 

Yes 
No 

No 

Yes 

No 
Yes 

No 

4.6.2



The interface of the adaptive electronic textbook in the mode of administrating: 

the review and modification of the parameters of the subjects of studying

 

АL1.1 

АL2.1 

АL1.2 

АL1.3 

АL2.2 

АL2.3 

АL2.4 

АL2.5 

4.7.1



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

 

АU3.1 

АU3.2 

АU3.3 

АU3.4 

АU3.5 

4.7.2



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

 

АM4.1 

АM4.2 

АM4.3 

АM4.4 

АM4.5 

4.7.3



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)

 

АP1 АP2 АP3 

АP5.1 

АP5.2 

АP5.3 АP5.4 

АP5.5 

АP5.6 
АP5.7 

4.7.4



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 in the national Russian language)

 

АP1 АP2 АP3 

АP5.1 

АP5.2 

АP5.3 АP5.4 

АP5.5 

АP5.6 
АP5.7 

4.7.5



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 subject of training

 

АD6.1 АD6.2 

АD6.3 АD6.4 

4.8.1



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 means of training

 

АD6.1 АD6.2 

АD6.3 АD6.4 

АD6.5 

4.8.2



The interface of the adaptive electronic textbook in the mode of adaptive training: 

the textual representation of information fragment (text)

 

E1.1 

E1.8 

E1.2 E1.3 E1.4 

E1.5 

E1.6 

E1.7 

4.9.1



The interface of the adaptive electronic textbook in the mode of adaptive training: 

the graphical representation of information fragment (flat scheme)

 

E1.1 

E1.8 

E1.2 E1.3 E1.4 

E1.5 

E1.6 

E1.7 

E1.9 

4.9.2



The algorithm of functioning of the mode of administrating 

of the basic diagnostic module (1 from 2) 4.10.1

 
Beginning 

 

Initialization of values  

and portrayal of form 

 

Loading and display  

of the elements of test 

 

 

 

Updating of elements  

of question from KB (A1-A10) 

 

Record of quantity and a content  

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

Record of code of type  

of selector in buffer (A4.2) 

 

Is there a setup  

the timer (A9.1)? 

Record of the text of explanation 

in buffer (A7.1) 

Record of nominal  

value of interval (A9.2) 

 

Record of link to file  

No 

Yes 

               Input / modification  

of textual and graphical  

content of test (method of research) Choice of test from the DB 

of tests on subjects 

Is the element  

of question entered / changed 

(A1-A10)? 
Is the quantity  

of variants of answer 

changed (A3)? 
Is the type  

of selector of correct variants 

of answer changed (A4)? 

Is the explanation 

required to display 

(A8.1)? 

Is the multimedia 

established (A10.1)? 

 
Is it a pressing of button  

of a control panel  
of the KB (A5)? 

Yes 

No Yes 

No 

Yes 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 



The algorithm of functioning of the mode of administrating 

of the basic diagnostic module (2 from 2)

 

End 

Is it a switching  

of a question (A5.1)? 

 

 

Updating of elements  

of question from KB (A1-A10) 

Addition of “framework” 

of a new question 
 

Saving / resetting of parameters 

of a question (A1-A10) 

Is there a setup  

the timer (A9.1)? 

 

Record of link to file  

with accompaniment (A10.2) 

Is the first / the last 

question reached? Display  

of prevention 

Is it exit  
from the mode? 

No 

Yes 

Updating of values  

of fields of form 

Is the multimedia 

established (A10.1)? 

 

Is there addition / 

removal of a question 

(A5.3)? 

 
Is it a saving / cancellation  

of changes  
(A5.3)? 

Is it a pressing of button  
of a control panel  

of the KB (A5)? 

 Is it a pressing of the button 
on scale of estimation 

(A11, A12)? 
 

Procedure of installation  

of parameters of ball scale (A12) 

 

Procedure of setting up 

of level scale (A11) 

No 

No 

Yes 

Yes 

No 
Yes 

No Yes 

No Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Is there setting up  
of a ball (exact)  

scale (A12)? 
Is it a setting up  

of the level (rough) 

scale (A11)? 

Yes 

No 

4.10.2



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

of the basic diagnostic module (1 from 2) 4.11.1

 
Beginning 

Loading of test from DB 
of tests on subjects 

Initialization of values  

and portrayal of form 

Yes 

 
Installation of selector  

of the variant of answer the question 

Loading and display  

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

Is the last 
question reached? 

No 

What is a quantity  

of variants of answer? 
Display  

of the variants of answer (T2) 

Are there graphical 
images? Display of graphical  

images 

Display of status  

and saving result in DB 

Switching  

of a question 

Yes 

No 

No 

Yes 

Yes 

No 

Is a type  

of selector (single  

or multiple)? 



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

of the basic diagnostic module (2 from 2) 4.11.2

 

Exit 

 

 

It is available the button (T4) 

of confirmation of answer 

Start of procedure  

of estimation of result 

  

Is multimedia 

accompaniment? 

 

Display of explanation  

to the question (T3) 

Is it exit  
from the mode? 

Is the timer  

installed (T5.8)? 

Installation of the interval  

of time and its start 

Reproduction  

of multimedia file 

Is the answer 

correct? 

Choice of correct  

variant of answer (T2.1)  

by examinee (a trainee) 

Pressing of button  

of confirmation of answer (T4) 

initiating the check 

 

No 

Yes Yes 

Yes 

No 

No 

Yes 

No 

Yes No 

Yes 

No 

No 

Yes Yes No 

Is the variant(s)  

of answer (T2.1, T2.2)  

chosen? 

Has the interval of time  
of the timer expired  

(T5.8)? 
 

Is the button  
of confirmation 

pressed (T4)? 
 

Is the explanation 

displayed  

(T3)? 



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

 

A3 

A1 A2 

A4 

A5 

A6 

А7 

А8 

A9 

A10 

A11 

A12 A13 

A14 A15 A16 

4.12.1



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)

 

Т3 

Т1 

Т2 

Т4 

Т5 

4.12.2



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 (1 from 2)
4.13.1

 
Beginning 

 

Initialization of values  

and portrayal of a form 

 

Loading and display  

of elements of test 

 

Yes 

Record of nominal  

value of interval (A8.2) 

 

Is the timer  

installed (A8.1)? 

Installation of parameters 

of current question 

Record of link on file 

with accompaniment (A9.2) 

Input / change  

                Input / modification  

of textual  

and graphical content of test Choice of the test from the DB 

of the tests of IFPST 

Yes 

Yes 

No 

No 

No 

Yes 

No 

Is the element  
of a question  

entered / changed (A1-A9)? 
Are  

the parameters of display 
changed (A1-A9)? 

Is the multimedia 

established  

(A9.1)? 

 



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)
4.13.2

 

End 

 

 

Updating from the KB  

of the elements of question (A1-A9) 

Addition of “framework” 

of a new question (A1-A9) 

 

 
Display  

of prevention 

Is it the exit  
from the mode? 

No 

Yes 
Yes 

Saving / resetting  

of the elements of question 

Record of link on file 

with accompaniment (A9.2) 

 
Input / change  

of variants of answer 

the current question (A4) 
 

 Display of parameters  

of variant of answer (A4, A5.1-A5.3) 

 
Input / change  

of parameters of the current 

question (task) 

 

Saving / cleaning  

of parameters of answer in the KB 

 

Addition / removal  

of variant of answer in (from) KB 

 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 
No 

No 

No 
No 

No 

No 

No 
Is it a pressing  
of the button  

of auxiliary panel 
(A5)? 

 

Is it a switching  

of variant of answer 

(A5.4)? 

 

Is it addition /  

removal of variant 

(A5.5)? 

Is the multimedia 

established  

(A9.1)? 

 

Is it reached  
the first / the last 

question  
in the KB? 

 

Is it a pressing  
of a button  

on control panel  
of the KB (A6)? 

Is it a switching  

of a question  

(A6.1)? 

Is it saving /  

cleaning of a question  

(A6.3)? 

 

Is it addition /  

removal of question  

(A6.3)? 

Is it saving / resetting  
of parameters of variant of answer 

(A5.5)? 
 

No 



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)

 
Beginning 

Loading of test from the DB 
of tests on subjects 

Initialization of values  

and portrayal of a form 

Yes 

 
Display  

of graphical images 

Loading and display  

of elements of question of test (T1-T3) 

Is the last 
question reached? 

No 

Is the timer  
setted up (T6.4)? Installation of the interval  

of time and its start 

 
Reproduction  

of multimedia file 

Display of status  

of an examinee (T6) 

Switching  

of a question 

Yes 

No 

No 

Yes 

Yes 

No 

Is it graphical 

representation 

(T2)? 

 

Is multimedia 

accompaniment 

(from file)? 

4.14.1



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) 4.14.2
 

 

There are available the buttons of addition (T4.2) / 

removal (T4.3) in the list (T3.1) 

 
Reproduction  

of multimedia file 

Display of status  

of an examinee (T6) 

 
Input / modification  

of the variant of answer  

by an examinee in field 

Pressing of the button  

of confirmation of the answer 

initiating the check 

 

No 

Yes 

No 

Exit 

 
Start of procedure of the analysis of the answer  

of an examinee according to the method of research 

 

Updating and saving of status of an examinee (T6)  

in the DB of a posteriori results of research 

Is it the exit 
from the mode? 

Yes 

Нет 

Yes No 

Yes No 

 It is available the button 

of removal from the list 

Is the answer 

added (T4.2)? 

Pressing of the button  

to add / remove  

the variant of answer the question 

 

Addition of the variant  

of answer of an examinee 

Is the answer 

removed (T4.3)? 
Removal of the variant  

of answer of an examinee 

Yes 

Yes 

Yes 

No 

No 

No 

Is the variant  
of answer  

marked out (T3)? 

Is the variant(s)  
of answer  

entered (T4.1)? 

Is the button  
of confirmation of the answer  

pressed (T5.1)? 

Has the interval  
of time of the timer  

expired (T6.4)? 

Is multimedia 

accompaniment 

(from file)? 



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

of the question-answers structures of the method of research of the color perception of Rabkin E.B.

 

АD1 

АD2 

АD3 

АD4 

АD10 

АD6 

АD7 

АD5 

АD8 

АD9 

АD11 АD12 

4.15.1



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.

 

D1 
D2 

D3 

D4 

D6 

D5 

D7 

4.15.2



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

of the question-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

 

АDD6 

АDD4 

АDD1 

АDD9 

АDD3 

АDD2 

АDD7 

АDD5 

А8 

АDD10 

4.16.1



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

 

DD3 

DD1 

DD2 

DD4 

DD5 

4.16.2



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

of the question-answers structures of the subtest of figurative creativity 

by means of the method of research of Torrance E.P.

 

AAD1 

AAD7 

AAD10 

AAD2 

AAD3 

AAD4 

AAD6 

AAD11 AAD12 

AAD5 AAD8 

AAD9 

4.17.1



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.

DDD1 

DDD6 

DDD2 

DDD3 

DDD5 

DDD4 

4.17.2



The mathematical model of the spherical perimeter of Forster K.F.R.

 

 

Area  

of nose 

up  

inside 

down  

outside 

up  

outside 

down  

inside 

RPК1  

RSК 2  

RSК3  
RSК 4  

0К  

R  

RSК 5  

RSК 6  

RSК 7  

RSК8  

RPК 3  

RPК 5  
RSК1  

RPК 7  

RPК 4  

RPК 2  

RPК 6  
RPК8  

outside 

up 

down 

4.18.1



The features of a posteriori data of research of the achromatic 

and chromatic field of vision of examinee

 

4.18.2



The interface of the applied diagnostic module in the mode of administrating 
of the question-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

 

AAA1.2 

AAA1.1 

AAA1.3 AAA1.4 AAA1.5 

AAA1.6 

AAA1.7 

4.19.1



The interface of the applied diagnostic module in the mode of administrating 
of the question-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

 

AAА2.1 

AAA2.2 

AAA2.3 

AAA2.4 
AAA2.5 

AAA2.6 

AAA2.8 

AAA2.9 

АAA2.10 АAA2.11 
AAA2.12 

AAA2.13 

AAA2.7 

4.19.2



The interface of the applied diagnostic module in the mode of administrating 
of the question-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

 

AAA3.1 

АAA3.10 

AAA3.2 
AAA3.3 AAA3.4 

AAA3.5 AAA3.6 AAA3.7 
AAA3.8 

AAA3.9 

АAA3.11 

4.19.3



The interface of the applied diagnostic module in the mode of diagnostics of the achromatic 

and chromatic field of vision of examinee by means of the computer perimetry

 

4.20.1



The scheme, reflecting the sequence of actions 

for the support of researches of the cycle of adaptive automated training 5.1
 

Acquaintance  

of a user  

with the capabilities of the system 

 

An entrant  

(a guest) 

Choice of direction, 

specialization, program  

and course of training 

Registration of personal  

data of a user  

in the information base 

Input and addition  

of the personal data  

in the database of the system 

 

A trainee 

Setting up of admissible 

parameters of the cognitive 

model of means of training 

Input of the values of parameters, 

characterizing the technical 

capabilities of means of training 

Passing of cycle  

of the automated  

training (the adaptive ET) 

Current (intermediate)  

or total estimation of knowledge 

of a contingent of trainees 

Cycle of training  

with the use of the adaptive 

electronic textbook 

Testing of LRKT  

by means of the basic 

diagnostic module 

Making of decision about repeated 

training and choice  

of individual program 

Estimation of reached LRKT 

on complex of disciplines  

and identification of “white spots” 

 

A specialist 
Attestation of trainees  

on a set of achieved  

results of training 

The analysis of parameters  

of the cognitive models and LRKT, 

identification of reasons of difficulties 

Issue of the document  

confirming  

the qualification and LRKT 

Statistical processing  

of a posteriori results  

of the research of IFPST and LRKT 

Making of decision  

about passing  

of additional training 

S
ec

o
n

d
ar

y
 s

tu
d

y
in

g
  

o
f 

se
ct

io
n

s 

S
pe

ci
fi

ca
ti
o
n 

of
 th

e 
va

lu
es

 o
f 
pa

ra
m

et
er

s 

o
f 

th
e 

co
g

n
it

iv
e 

m
o

d
el

 
Research of parameters  

of the cognitive model  

of subject of training 

Diagnostics of IFPST  

by means of the applied 

diagnostic module 

Secondary 

studying  

of a discipline  

or a new course 

Choice of the program  

of additional  

training 



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 

Number of group of examinees Name  

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  

of trainees 
20 21 25 18 18 15 0 0 

Average point  

1Y  
4,05 4,286 4,24 4,611 4,056 4,4 - - 

AQD  

of average point 
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  

of trainees 
24 22 24 25 24 22 23 21 

Average point  

2Y  
4,333 4,046 4,375 4,16 4,042 4,091 4,696 4 

AQD  

of average point 
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 
26 23 29 24 25 22 22 22 

Average point  

3Y  
4,5 4,609 4,379 3,708 3,92 3,773 4,455 3,818 

AQD  

of average point 
0,707 0,656 0,775 0,751 0,572 0,612 0,858 0,853 
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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 

Number of group of examinees Name  

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  

of trainees 
21 16 17 23 21 16 20 18 

Average point  

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

AQD  

of average point 
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 
17 20 19 18 20 18 15 18 

Average point  

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

AQD  

of average point 
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  

of trainees 
15 14 14 14 14 14 18 - 

Average point  

3Y  
4,6 4,571 4,714 4 4,357 4,786 3,944 - 

AQD  

of average point 
0,507 0,756 0,469 0,679 0,633 0,426 0,725 - 
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The summary results of the mathematical processing 

of a posteriori data of the experiment (3 from 4)

End of the tab. 1 

Total results of the statistical analysis 

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

1k  0,283 -0,240 0,135 -0,451 -0,014 -0,309 - - 

2k  1,07 0,944 1,032 0,902 0,997 0,93 - - 

3k , % 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) 

1k  0,167 0,563 0,004 -0,452 -0,122 -0,318 -0,241 -0,182 

2k  1,039 1,1392 1,001 0,891 0,970 0,922 0,949 0,955 

3k , % 3,846 13,923 0,099 -10,857 -3,01 -7,778 -5,135 -4,546 

Change  

of AQD 
-0,109 -0,129 -0,049 -0,049 -0,287 -0,199 0,299 -0,042 

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

(with the use of CMT) 

1k  0,024 -0,109 0,209 0,466 0,651 0,602 -0,555 -0,652 

2k  1,005 0,976 1,048 1,126 1,166 1,160 0,876 0,829 

3k , % 0,529 -2,359 4,771 12,555 16,618 15,964 -12,449 -17,064 

Change  

of AQD 
-0,028 -0,024 -0,268 0,027 -0,065 0,007 0,110 -0,469 
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The summary results of the mathematical processing 

of a posteriori data of the experiment (4 from 4)

End of the tab. 1 

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) 

1k  0,064 0,050 0,096 -0,007 -0,121 0,403 0,033 0,944 

2k  1,014 1,011 1,021 0,998 0,973 1,092 1,009 1,298 

3k , % 1,424 1,111 2,092 -0,174 -2,656 9,206 0,855 29,825 

Change  

of AQD 
-0,172 0,127 0,075 -0,071 0,179 -0,191 -0,169 0,375 

The indicators, reflecting the change of the efficiency of the training for 2008-2009 year 

(with the use of CMT) 

1k  0,012 0,021 0,030 -0,167 -0,093 0,008 0,011 -4,111 

2k  1,003 1,005 1,006 0,960 0,979 1,002 1,003 0,000 

3k , % 0,256 0,471 0,642 -4,000 -2,087 0,166 0,283 -100 [? ] 

Change  

of AQD 
0,000 -0,003 -0,114 -0,028 -0,053 -0,002 -0,074 -0,758 
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The results of the regression analysis (1 from 3)

1. As the result of  the carried -out regression analysis the received values of coefficien t  

o f  mu l t i p l e  c o r r e l a t i o n  ( C M C )  a n d  c o e f f i c i e n t  o f  m u l t i p l e  d e t e r m i n a t i o n  ( C M D ) 

demons t r a t e ,  t ha t  minimum 38 ,9%  ( a t  t he  r educed  se t  o f  p red ic tor s  and  the  roug h 

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 

a n d  f u l l  s e t  o f  i n d e p e n d e n t  v a r i a b l e s  o f  t h e  l i n e a r  r e g r e s s i o n  m o d e l  Y ( K i ) . 

2 .  A s  p r e d i c t o r s  i n  t h e  r e c e i v e d  l i n e a r  m u l t i p l e  r e g r e s s i o n  m o d e l  i s  a c c e p t e d 

the reduced (Age, K7, K8, K9, K14, K15, K16, K17, K18, K19, K20, K21, K22, K23, K24, K25, K27, K28, K29, K45) 

and the full set (Age, RU, LIT, LG, HIS, GEO, BIO, ALG, GEOM, FIZ, CHE, SCH, AST, K7, K8, K9, 

K14, K15, K16, K17, K18, K19, K20, K21, K22, K23, K24, K25, K27, K28, K29, K45, L31N, L36N, L37, L38N) of independent 

v a r i a b l e s  ( p r e d i c t o r s ) ,  a n d  a s  t h e  f a c t o r  ( d e p e n d e n t  v a r i a b l e )  d i r e c t l y  s u p p o r t s 

the resultativity of technological process of controlled formation of knowledge Y (Y2 – the estimation of LRKT 

on the rough scale on the basis of the sum of the correct answers the questions and Y4 – 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). 
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The results of the regression analysis (2 from 3)

During the regression analysis the equations of multiple regression are received:  

Y2=2,545-0,012Age+0,031K7+0,020K8-0,029K9+0,057K14-0,017K15-0,019K16- 

-0,017K17+0,038K18+0,012K19+0,015K20+0,030K21-0,003K22-0,031K23+0,004K24- 

-0,005K25+0,075K27-0,035K28+0,006K29+0,037K45, CMC=0,389, CMD=0,151. 

Y4=4,924-0,108Age+0,028K7+0,005K8-0,025K9+0,016K14-0,038K15-0,016K16- 

-0,003K17+0,038K18-0,015K19+0,021K20+0,068K21-0,019K22-0,040K23-0,015K24+  

+0,008K25+0,090K27-0,096K28+0,020K29+0,075K45, CMC=0,509, CMD=0,259. 

Y2=0,824-0,008Age-0,161RU+0,049LIT+0,147LG+0,244HIS-0,128GEO-0,008BIO+ 

+0,040ALG+0,120GEOM-0,100FIZ-0,077CHE+0,148SCH+0,041AST+0,030K7+  

+0,021K8-0,035K9+0,067K14-0,005K15-0,034K16-0,022K17+0,040K18+0,006K19+  

+0,007K20+0,027K21+0,000K22-0,022K23-0,003K24-0,003K25+0,062K27-0,046K28+  

+0,008K29+0,028K45+0,087L31N-0,020L36N+0,025L37-0,003L38N, CMC=0,491, CMD=0,241. 

Y4=3,035-0,098Age-0,106RU+0,034LIT-0,015LG-0,111HIS-0,077GEO-0,021BIO+  

+0,259ALG-0,142GEOM+0,171FIZ+0,142CHE+0,024SCH+0,332AST+0,015K7- 

-0,002K8-0,022K9+0,011K14-0,035K15-0,021K16+0,003K17+0,034K18-0,021K19+  

+0,007K20+0,055K21-0,013K22-0,050K23-0,023K24+0,011K25+0,136K27-0,089K28+  

+0,001K29+0,097K45+0,033L31N-0,019L36N+0,014L37+0,005L38N, CMC=0,590, CMD=0,348.  
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The results of the regression analysis (3 from 3)

I n  t h e  e q u a t i o n s  o f  m u l t i p l e  r e g r e s s i o n  t h e  f o l l o w i n g  d e s i g n a t i o n s  a r e  u s e d 

(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,  

GEO – 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, K7=П
1

7 – achromasia, 

K
1

8 = П
1

8  –  p r o t a n o p i a ,  K
1

9 = П
1

9  –  d e u t e r a n o p i a ,  K
1

1 0 = П
1

1 0  –  t r i t a n o p i a ,   

K
1
14=П

1
14 – verbalization (logical selection), K

1
15=П

1
15 – deductive generalization (search of general signs), 

K
1

1 6 = П
1

1 6  –  a s s o c i a t i v e  c o m b i n a t o r y ,  K
1

1 7 = П
1

1 7  –  c l a s s i f i c a t i o n  a n d  r e a s o n i n g ,  

K
1

18=П
1

18 – the mathematical analysis (arithmetic abilities), K
1

19=П
1

19 – numerical induction  

(recombining of numbers), K
1

20=П
1

20 – mnemonics and memory (storing), K
1

21=П
1

21 – plane  

thinking, K
1

2 2=П
1

2 2  – volumetric imagination (volumetric thinking), K
1

2 3=П
1

2 3  – verbal  

a s s o c i a t i v i t y ,  K
1

2 4 = П
1

2 4  –  v e r b a l  o r i g i n a l i t y ,  K
1

2 5 = П
1

2 5  –  v e r b a l  u n i q u e n e s s ,  

K
1

26=П
1

26 – verbal selectivity, K
1

27=П
1

27  – figurative associativity, K
1

28=П
1

28 – figurative  

originality, K
1

29=П
1

29 – figurative uniqueness, K
1

30=П
1

30 – figurative selectivity, K
1

45=П
1

21 –  

level of proficiency in language of statement, L231N=П
2
2 – color of background, L36N=П

2
4 – set of font, L37=П

2
5 –  

size of pointtype of symbol L38N=П
2
6 – color of symbol (the specified and other parameters of the parametrical CM block  

are  located in  the  database  with a  poster ior i  resul ts  of  research of  LRKT and IFPST). 
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The results of the discriminant analysis (1 from 2): 

own values for the canonical discriminant functions

T h e  d i s c r i m i n a n t  a n a l y s i s  a l l o w s  t o  r e c e i v e  t h e  o w n  v a l u e s  o f  c a n o n i c a l 

functions and the chart of relative arrangement of the centroids of the classes, selecte d  

on the indicator of resultativity of the training, allowing to provide the evident interpreta tion  

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), 

which 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  

variables Ki and dependent variable Y2 

The reduced set of independent  

variables Ki and dependent variable Y4 

Function 
Own  

value 

Share  

of dispersion 

Saved-up  

dispersion 
Correlation 

1 0,183 51,6 51,6 0,393 

2 0,131 37,2 88,8 0,341 

3 0,040 11,2 100,0 0,196  

Function 
Own  

value 

Share  

of dispersion 

Saved-up  

dispersion 
Correlation 

1 0,414 76,6 76,6 0,541 

2 0,082 15,3 91,9 0,276 

3 0,044 8,1 100,0 0,205  
The full set of independent  

variables Ki and dependent variable Y2 

The full set of independent  

variables Ki and dependent variable Y4 

Function 
Own  

value 

Share  

of dispersion 

Saved-up  

dispersion 
Correlation 

1 0,350 52,9 52,9 0,509 

2 0,206 31,1 84,0 0,413 

3 0,106 16,0 100,0 0,309  

Function 
Own  

value 

Share  

of dispersion 

Saved-up  

dispersion 
Correlation 

1 0,582 67,8 67,8 0,607 

2 0,169 19,6 87,4 0,380 

3 0,108 12,6 100,0 0,313  
The  informa t iv i t y of  the  presented  canonica l  func t ions  i s  approximate l y equa l . 
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The results of the discriminant analysis (2 from 2): 

the position of centroids of classes in the space of two discriminant functions

The graphical  in terpre ta t ion  al lows  to  ana lyze  the  received  canonica l  func t ion s  

and visually to estimate the quality of classification by the density of the distribution of the objects inside class. 

3210-1-2-3

Функция 1

4

3

2

1

0

-1

-2

-3

Ф
ун

кц
и
я
 2

5
4

3

2
Центроид группы

Несгруппированные 
наблюдения

5

4

3

2

Y2

 

6420-2

Функция 1

3

2

1

0

-1

-2

-3

Ф
ун

кц
и
я
 2

5

4

3

2
Центроид группы

5

4

3

2

Y4

 

2,50,0-2,5

Функция 1

4

3

2

1

0

-1

-2

-3

Ф
ун

кц
и
я
 2

5
4

3

2
Центроид группы

Несгруппированные 
наблюдения

5

4

3

2

Y2

 

20-2-4

Функция 1

4

3

2

1

0

-1

-2

-3

Ф
ун

кц
и
я
 2

5

4

3

2

Центроид группы

5

4

3

2

Y4

  

a b 

c d 

5.4.2



The results of the multidimensional scaling
Multidimencional scaling allowed to reflect the geometrical place of points of the reduce d 

(a – method ALSCAL, c – method PROXSCAL) and the full set (b – method ALSCAL, d – method PROXSCAL) 

of  independent  va r iab les  in  space  of  two sca les  b y means  of  two sp ec i f i ed  methods . 
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The results of the factorial analysis

T h e  g e o m e t r i c a l  l o c a t i o n  o f  t h e  r e d u c e d  s e t  ( a )  a n d  t h e  f u l l  s e t  ( 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. 

Динамика показателей эффективности технологического 

процесса формирования знаний за 6 лет
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Динамика показателей эффективности формирования 
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Динамика показателей эффективности формирования 

знаний в трех группах дневного потока за 6 лет
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The dynamics of the indicators of efficiency (resultativity) 

of the technological process of controlled formation of knowledge of trainees (2 from 2)

T h e  s t a t i s t i c a l  a n a l y s i s  o f  a  p o s t e r i o r i  d a t a  r e c e i v e d  a t  t h e  p r a c t i c a l  u s e  

of results of research in the learning process of “The Saint -Petersburg state electrotechnical  

university "LETI"” and “The international banking institute” allow to draw the following conclusions: 

 t h e  e f f e c t i v e  u s e  o f  C M T  i n  t h e  a u t o m a t e d  I E E  a s s u m e s  t h e  m o d i f i c a t i o n  

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 ; 

 the increase of efficiency of formation of knowledge of trainees with the use of CMT is defined  

by the opportunities of means of IEE, the content of ET containing the structured information  

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 environment  

of the automated training with properties of adaptation based on the cognitive models and the financia l  

analysis of the organization by means of cognitive modeling technology” for 2006-2008 y., which is carried out  

in the process of writing of dissertation, on fact of the difficult theoretical and practical scientific-technical work: 

 the CMT for the system analysis of IEE and the increase of efficiency of the system of ART is created – this dissertation; 

 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. 
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Part III. The answers the questions

of the foreign and national

of member of “The dissertation council”

on dissertation
“The environment of automated training with properties 

of adaptation based on cognitive models”
on the competition of scientific degree of the candidate technical sciences

on spec. 05.13.01 – “The system analysis, control and information processing”

Reporter (applicant): the author of the unique cognitive modeling technology 

for the system, financial and complex analysis Vetrov Anatoly Nikolaevich.

“The Saint-Petersburg state university”

faculty “Applied mathematics – control processes”

chair “Information systems”

The Russian Federation, Saint-Petersburg city, 2019 y.



The question of the foreign member

of “The dissertation council” 1.1.

“The content of question”

The author of question:

the head of chair “The name of chair”

of the faculty “The name of faculty”

of “The Lappeenranta technological university”

(The republic of Finland, 

Lappeenranta city),

d.t.s., prof. John Johnson. 

“The Saint-Petersburg state university”

faculty “Applied mathematics – control processes”

chair “Information systems”

The Russian Federation, Saint-Petersburg city, 2019 y.



The question of the foreign member

of “The dissertation council” 2.1.

“The content of question”

The author of question:

the head of chair “The name of chair”

of the faculty “The name of faculty”

of “The Helsinki university”

(The republic of Finland, Helsinki city),

d.t.s., prof. John Johnson. 

“The Saint-Petersburg state university”

faculty “Applied mathematics – control processes”

chair “Information systems”

The Russian Federation, Saint-Petersburg city, 2019 y.



The question of the national member

of “The dissertation council” 3.1.

“The content of question”

The author of question:

the head of chair “The name of chair”

of the faculty of “The name of faculty”

of “The Saint-Petersburg state university”

(The RF, Saint-Petersburg city),

d.t.s., prof. Ivanov Ivan Ivanovich. 

“The Saint-Petersburg state university”

faculty “Applied mathematics – control processes”

chair “Information systems”

The Russian Federation, Saint-Petersburg city, 2019 y.



The question of the national member

of “The dissertation council” 4.1.

“The content of question”

The author of question:

the head of chair “The name of chair”

of the faculty of “The name of faculty”

of “The Saint-Petersburg state university”

(The RF, Saint-Petersburg city),

d.t.s., prof. Petrov Petr Petrovich.

“The Saint-Petersburg state university”

faculty “Applied mathematics – control processes”

chair “Information systems”

The Russian Federation, Saint-Petersburg city, 2019 y.



Part IV. The performances

of the members “The dissertation council”, 

the representative of opposing (leading) organization,

the official opponents and the scientific supervisor

on dissertation
“The environment of automated training with properties 

of  adaptation based on cognitive models”
on the competition of scientific degree of the candidate technical sciences

on spec. 05.13.01 – “The system analysis, control and information processing”

Applicant: the author of the unique cognitive modeling technology 

for the system, financial and complex analysis Vetrov Anatoly Nikolaevich.

“The Saint-Petersburg state university”

faculty “Applied mathematics – control processes”

chair “Information systems”

The Russian Federation, Saint-Petersburg city, 2019 y.



Part IV.1. The performance

of the members of “The dissertation council”

on dissertation
“The environment of automated training with properties 

of  adaptation based on cognitive models”
on the competition of scientific degree of the candidate technical sciences 

on spec. 05.13.01 – “The system analysis, control and information processing”

Applicant: the author of the unique cognitive modeling technology 

for the system, financial and complex analysis Vetrov Anatoly Nikolaevich.

“The Saint-Petersburg state university”

faculty “Applied mathematics – control processes”

chair “Information systems”

The Russian Federation, Saint-Petersburg city, 2019 y.



Part IV.2. The performance

of the representative of opposing (leading) organization 

on dissertation
“The environment of automated training with properties 

of  adaptation based on cognitive models”
on the competition of scientific degree of the candidate technical sciences 

on spec. 05.13.01 – “The system analysis, control and information processing”

The representative of opposing (leading) organization:

the head of chair “The name of chair”

of the faculty “The name of faculty”

of “The name of opposing (leading) organization”

(The country, city),

d.t.s., prof. Ivanov Ivan Ivanovich.

Applicant: the author of the unique cognitive modeling technology 

for the system, financial and complex analysis Vetrov Anatoly Nikolaevich.

“The Saint-Petersburg state university”

faculty “Applied mathematics – control processes”

chair “Information systems”

The Russian Federation, Saint-Petersburg city, 2019 y.



Part IV.3. The performances of official opponents

on dissertation
“The environment of automated training with properties 

of  adaptation based on cognitive models”
on the competition of scientific degree of the candidate technical sciences

on spec. 05.13.01 – “The system analysis, control and information processing”

The first official opponent:

the head of chair “The name of chair”

of the faculty “The name of faculty”

of “The opposing (leading) organization”

(The country, city),

d.t.s., prof. Ivanov Ivan Ivanovich.

The second official opponent: 

the head of chair “The name of chair”

of the faculty “The name of faculty”

of “The opposing (leading) organization”

(The country, city),

d.t.s., prof. Ivanov Ivan Ivanovich.

“The Saint-Petersburg state university”

faculty “Applied mathematics – control processes”

chair “Information systems”

The Russian Federation, Saint-Petersburg city, 2019 y.



Part IV.4. The performance

of scientific supervisor

on dissertation
“The environment of automated training with properties 

of  adaptation based on cognitive models”
on the competition of scientific degree of the candidate technical sciences 

on spec. 05.13.01 – “The system analysis, control and information processing”

The scientific supervisor: the prof. of chair “Information system” of “The SPbSU”, 

the member of “The American mathematical society”, 

d.ph.-m.s., prof. Kvitko Alexander Nikolaevich.

Applicant: the author of the unique cognitive modeling technology 

for the system, financial and complex analysis Vetrov Anatoly Nikolaevich.

“The Saint-Petersburg state university”

faculty “Applied mathematics – control processes”

chair “Information systems”

The Russian Federation, Saint-Petersburg city, 2019 y.



Part V. The vote

of the members of “The dissertation council”

on dissertation
“The environment of automated training with properties 

of  adaptation based on cognitive models”
on the competition of scientific degree of the candidate technical sciences 

on spec. 05.13.01 – “The system analysis, control and information processing”

Applicant: the author of the unique cognitive modeling technology 

for the system, financial and complex analysis Vetrov Anatoly Nikolaevich.

“The Saint-Petersburg state university”

faculty “Applied mathematics – control processes”

chair “Information systems”

The Russian Federation, Saint-Petersburg city, 2019 y.



The results of vote

of the members of “The dissertation council”

on the question of assignment of scientific degree:

“Yes” – 00, “No” – 00 and “Refrained” – 00.

The chairman of “The dissertation council” (scientific consultant):

the head of chair “Modeling of electromechanical and computer system”, 

“The honorary professor of "The SPbSU"”, d.ph.-m.s., prof. Egorov Nikolay Vasilyevich. 

The scientific supervisor: the prof. of chair “Information system” of “The SPbSU”, 

the member of “The American mathematical society”, 

d.ph.-m.s., prof. Kvitko Alexander Nikolaevich.

Applicant: the author of the unique cognitive modeling technology 

for the system, financial and complex analysis Vetrov Anatoly Nikolaevich.

“The Saint-Petersburg state university”

faculty “Applied mathematics – control processes”

chair “Information systems”

The Russian Federation, Saint-Petersburg city, 2019 y.



Part VI. The concluding remarks

of the chairman and the members

of “The dissertation council”

on dissertation
“The environment of automated training with properties 

of  adaptation based on cognitive models”
on the competition of scientific degree of the candidate technical sciences 

on spec. 05.13.01 – “The system analysis, control and information processing”

Applicant: the author of the unique cognitive modeling technology 

for the system, financial and complex analysis Vetrov Anatoly Nikolaevich.

“The Saint-Petersburg state university”

faculty “Applied mathematics – control processes”

chair “Information systems”

The Russian Federation, Saint-Petersburg city, 2019 y.


