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The program complex is intended for the automation of the system analysis 

of the information environment of automated training with the properties of adaptation 

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  a n d  i n c l u d e s : 

the electronic textbook based on the adaptive representation of information fragments processor, 

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

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

the basic diagnostic module for the testing of the level of residual knowledge of the trainees 

a n d  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  f o r  t h e  p r o v i d i n g  o f  a u t o m a t i o n 

of the process of research of the parameters of the cognitive models of the subjects of training 

The cognitive model, the cognitive modeling technology,  

the adaptive representation of information fragments processor 

The informatizat ion of  the  informat ion-educat ional  environments  ( IEE) 

causes to the emergence of a new scientific problems and private appli ed tasks, 

a c t u a l i z e s  t h e  n e e d  o f  c r e a t i o n ,  i n t r o d u c t i o n  a n d  u s e 

of the various means of automation for the system analysis and the increase of efficiency 

o f  t h e  i n f o r m a t i o n  i n t e r a c t i o n  b e t w e e n  t h e  d i v e r s e  s u b j e c t s  a n d  m e a n s 

of the controlled technological process of the formation of knowledge of the trainees 

i n  t h e  au to m at ed  in f o rm at i on  en v i ro nm ent  o f  ed u ca t i on a l  e s t ab l i shm en t, 

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

the organizational, hardware, program, methodical and other support is used [1]. 

The traditional approaches, methods, algorithms and information technologies 

in  the basis  of  the automated IEE signi f icant ly lose their  pr imary actual i ty , 

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

and the individually oriented technologies for the support of the process of training 

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

the  h igher  profess ional  educat ion  (h igher  educat ional  inst i tu t ions  –  HEIs ) 

an d  t h e  p r o f e s s i o n a l  r e t r a i n i n g  an d  i mp r o v em en t  o f  q u a l i f i c a t i o n  [ 2 ,  3 ] . 

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

the approach to the creating, system analysis and improving in the efficiency of functioning 

of the automated training system with the properties of adaptation based on the cognitive models, 

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

and the complex of programs for the automation of the tasks of research [3-11]. 
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The features of the automated training system with the properties of adaptation  

based on the parametrical cognitive models block 

The automated  t rain ing system (ATS) with  the propert ies  of  adaptat ion 

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  ( C M )  [ 1 ,  3 - 5 ,  9 ] 

was created by the author by means of the cognitive modeling technology (CMT) [2, 5, 8], 

i nc ludes  the  s ix  channe ls  o f  communica t ive  dup lex  in fo rmat ion  exchange 

at the two levels of information interaction between the different subjects and means 

of  cont rol led  technological  process  of  the  format ion  of  knowledge  (pic .  1 ) : 

• the first level – between the sources of information and the components of ATS; 

• the second level – between the components of ATS and the consumers of information. 
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Pic. 1. The structure of the automated training environment  

with the properties of adaptation based on the cognitive models 

D i r e c t  t h e  c o m m u n i c a t i v e  d u p l e x  i n f o r m a t i o n  i n t e r a c t i o n 

between the diverse sources of information and the consumers  of information 

i n  A T S  w i t h  t h e  p r o p e r t i e s  o f  a d a p t a t i o n  b a s ed  o n  t h e  p a r am e t r i c a l  C M 

i s  m e d i a t e d  a n d  o c c u r s  a t  t h e  t w o  i n d e p e n d e n t  l e v e l s : 

t h e  su b j ec t s  o f  t r a in in g  in t e r ac t  t h r oug h  th e  t e ch n i ca l  m ean s  o f  t r a i n i ng , 

t h a t  a c t s  a  s i g n i f i c a n t  d r a w b a c k  o f  a n y  e x i s t i n g  A T S  ( a t  d i s t a n c e ) , 

which need be  technological ly  el iminated by  means of  int roduct ion (using) 

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

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

actualizes the research of the individual features of the contingent of trainees. 

The sources of information are divided on the two independent categories: 

t h e  n a t u r a l  o r i g i n  ( t h e  q u a l i f i e d  s p e c i a l i s t s  –  e x p e r t s ) , 

the art ificial  origin ( the t radit ional  and electronic books, servers ,  databases , 

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

t h e  o p t i c a l  d i s k s  a n d  e l e c t r o n i c  m e m o r y  c a r d s ) . 

The consumers of information: the authors of courses, tutors, trainees and employees. 
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The structure of the complex of programs for the support of functioning  

of the automated training systems with the properties of adaptation  

based on the parametrical cognitive models block 

The complex of programs (the means of automation) developed by the author [3-6, 9] 

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

of ATS with the properties of adaptation based on the parametrical CM block [3-6] 

and the automation of the tasks of research of the information environment of educational establishment [1, 3, 5], 

at  the same time i ts  structure includes the several  main program components , 

realizing the certain set of functions and the tasks of final users [6, 7, 10] (pic. 2): 

• the adaptive electronic textbook (ET) [3, 5-7, 9, 10] – realizes the individually-

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

influences to the trainee by means of the developed adaptive representation 

of information fragments  processor based on the parametrical CM block; 

• the  bas ic  d iagnos t ic  module  (DM) [3-6 ,  9]  –  rea l izes  the au tomation 

of testing of the level of residual knowledge of the contingent of trainees (LRKT) 

b y  m ea n s  o f  t h e  u s e  o f  a  s e t  o f  t e s t s  i n  t h e  d i f f e r en t  s u b j e c t  a r e a s 

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

which independently allow to take into account the quantity of valid answers on the questions 

and the sum of the scored (penal ty )  poin ts  for  each selected  ( in)val id 

variant of answer on the question of the method of research (test) by the examinee; 

• the  appl ied DM [3 ,  5 ,  6 ,  9 ]  –  p rovides  the  au tomation  of  d iagnos t ics 

of the values of parameters of CM of the subject of training in the form of testing 

based on the previously selected set  of the applied  methods of  research 

from the area of physiology of analyzers, cognitive psychology and applied linguistics; 

• the parametrical CM block [3-5, 8, 11] – includes the two main types of different CM: 

o the parametrical CM of the subject of training – concentrates the parameters, 

which reflect the individual features of personality of the trainee (IFPST) 

a t  t h e  p r i m a r y  s e n s o r y  p e r ce p t i o n  ( t h e  p h y s i o l o g i ca l  p o r t r a i t ) , 

t h e  s eco nd a r y  cog n i t i v e  p r o ces s in g  ( th e  ps y ch o lo g i ca l  po r t r a i t ) 

and  the  unders t anding  o f  d ive rse  conten t  ( t he  l i ngu is t i c  po r t ra i t ) 

o f  a  s e q u e n c e  o f  i n f o r m a t i o n  f r a g m e n t s  i n  a  g i v e n  l a n g u a g e ; 

o the parametrical CM of the means of training – aggregates the set various parameters, 

reflecting the potential technical capabilities of the means of training 

at the generation of educational influences of the different kind by the different way: 

the text, static flat or volumetric scheme (the graphical representation), 

the static or dynamic audio- or video-stream (the multimedia representation) 

with the possibility of selection of the color and typeface of font and background, 

the color scheme for the trichromats, protanopes, deuteranopes and tritanopes. 

The archi tecture of  the complex of  programs fol lows direct ly  in  pic.  2 , 

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

the level  of  the micro-program kernel  ( the computing kernel  of  the system) 

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

o f  a  p o s t e r i o r i  r e s u l t s  o f  d i a g n o s t i c s  i n  t h e  f o r m  o f  t e s t i n g  [ 9 ] . 
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Pic. 2. The structural-functional scheme of the complex of program  

for the tasks of automation of research of the adaptive environment of automated training 
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The components of the complex of programs function in the three various modes: 

• t h e  ad m i n i s t r a t i ng  –  a l l o w s  t o  m od i f y  t h e  co n t en t  o f  t h e  d a t ab as e ; 

o t h e  a d m i n i s t r a t i n g  o f  t h e  d a t ab as e  o f  u s e r s  –  a l l o w s  t o  c h an g e 

the parameters  of accounts of the final users (the subjects of training) 

and to view a posteriori data of testing of the level of residual knowledge 

and the diagnostics of individual features of the contingent of examinees 

b y  m e an s  o f  t h e  d i v e r s e  s e t  o f  t h e  m e t h o d s  o f  r e s e a r c h  ( t e s t s ) ; 

o the administrating of the database of the methods of research – provides the changing 

of the values of each method of research (test) in the interface and database, 

r e a l i z i n g  t h e  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  o f  t h e  p a r a m e t e r s 

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

of the parametrical CM of the subject of training (see the parametrical CM block); 

o the administrating of the database of the adaptive ET – realizes the modification 

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

ref lect ing the  content  of  a  certain subject  of  s tudy ing (discipl ine): 

module, section, subsection and paragraph (the information fragment); 

• t h e  ad ap t i v e  t r a in in g  –  r e a l i z e s  t h e  in d i v i du a l - o r i en t ed  g en e ra t i o n 

of a sequence of information fragments of the different types by the various way 

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

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

calculating the optimal nominal values of  the parameters  of displaying; 

• t h e  a n a l y s i s  o f  d a t a  –  a l l o w s  t o  v i e w  a  p o s t e r i o r i  d a t a , 

which were obtained in the course of the automated training (at distance), 

the testing of the level of residual knowledge of the contingent of trainees 

and the diagnostics of individual features  of the contingent of examinees, 

and then directly to realize the mathematical processing of a posteriori data 

by means of using of a set of mathematical methods of the statistical analysis. 

ET acts as the main component of ATS with the properties of adaptation based on CM, 

r e a l i z e s  t h e  i n d i v i d u a l l y - o r i e n t e d  g e n e r a t i o n 

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

b y  m e a n s  o f  t h e  u s e  o f  t h e  i n n o v a t i v e  a d a p t i v e  r e p r e s e n t a t i o n 

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

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

of  a  set  of  certain subjects  of  s tudy ing (discipl ines)  and are s tored  direct ly 

in the database with the content in the subjects of studying and the reserve database. 

The switching between the various modes of functioning of the applied DM 

is carried out by means of using of the main button form of the program realization 

of ATS with the properties of adaptation based on the parametrical CM block, 

that allows to activate the mode of administrating, diagnostics and the analysis of data. 

Each of the available modes of functioning of the components of the complex of programs 

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



 6 

The electronic textbook based on the adaptive representation  

of information fragments processor 

The interface of adaptive ET in the mode of administrating is presented in pic. 3, 

al lows to realize  the modification of  parameters  of  the previously st ructured 

of content of the available subjects of studying, to enter the list of groups and the list of users, 

and then directly to realize the edit ing of parameters of  the accounts  of users 

and to provide the viewing of nominal values of parameters of the parametric CM block [10]. 
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EА4.1 

EА5.1 

EА4.2 EА4.3 

EА5.2 

EА5.3 
EА5.4 

 
Pic. 3. The interface of the adaptive electronic textbook  

in the mode of administrating of the database with the parameters of the subject of studying 

For the administrating of content of the adaptive ET is used a set of elements of the interface, 

which are concentrated on the corresponding tabs of the form of interface of the program: 

• the tab “Languages / Disciplines” – allows to edit the parameters of discipline, 

at the same time contains the field of codes and names of the languages of statement of the material of discipline, 

the code, name and description of the discipline, the parameters of CM of the means of training by default: 

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

of the preset nominal values of parameters of CM of the means of training, 

and in the otherwise case the adaptive representation of information fragments processor 

is immediately deactivated and the mode of adaptive training is turned off; 

• t h e  t a b  “ U n i t s ”  –  d i r e c t l y  a l l o w s  t o  m o d i f y  t h e  c o d e ,  n a m e , 

the status of displaying and the description of each section of the selected discipline; 

• the tab “Modules” – allows to change the codifier, name, the status of displaying 

and the description of each module in the limits of the selected section of the discipline, 

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

at the same time the content of discipline is previously entered in the mode of administrating 

and is available for the subsequent use in the mode of adaptive training; 
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• t h e  “ P a g e s ”  –  a l l o w s  t o  s e l e c t  f i r s t  a  s p e c i f i c  d i s c i p l i n e 

and the language of statement of the material (EA1), section (EA2) and module (EA3), 

a n d  t h e n  a l l o w s  t o  e d i t  t h e  c o d i f i e r  ( E A 4 . 1 ) , 

the nominal value of the interval of time of the displaying of page (EA4.2), 

t h e  p a r a m e t e r s  o f  d i s p l a y i n g  o f  t h e  i n f o r m a t i o n  p a g e  ( E A 4 . 3 ) , 

the textual content of the question (EA5.1) and the graphical content of the question (EA5.2) 

using the color schemes of replace or the compensation of a certain colors of spectrum 

o n  t h e  g r aph i c a l  imag es  fo r  t r i ch rom a t s ,  fu l l  o r  p a r t i a l  d i ch r om at s 

( p r o t a n o p e s  –  d o  n o t  p e r c e i v e  r e d  a n d  h a l f - t o n e s  o f  r e d , 

d e u t e r a n o p e s  –  d o  n o t  f e e l  g r e e n  a n d  s h a d e s  o f  g r e e n 

and tritanopes – do not distinguish blue and violet, and also their shades); 

• t h e  “ D a t a b a s e ”  –  a l l o w s  t o  c h a n g e  t h e  l i s t  o f  a v a i l a b l e  c o d e s 

and the names of  group, the l ist  of  parameters of the accounts  of  users , 

and also to view and to edit the parameters of CM of the subject of training and CM of the means of training, 

m e as u r ed  o r  d e f i n e d  f o r  t h e  c e r t a i n  u s e r  o r  t h e  m e an s  o f  t r a i n i n g . 

The values of parameters of CM of the subject of training are diagnosed using 

the methods of research by means of the applied DM at the basis of the complex of programs. 

For the diagnostics of the values of parameters of CM of the subject of training, 

the technique of research of the parameters of CM of the subject of training is used in the basis of CMT, 

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

i n  t h e  e x p e r i m e n t a l  s t r u c t u r e  o f  t h e  p a r a m e t r i c a l  C M , 

and  then  to  se lec t  the  new and to  improve  the  ex is t ing  methods  of  research 

of a certain parameters of the physiological, psychological or linguistic portrait of CM 

in the view of a set of various developed procedures (the algorithms for the automation of diagnostics) 

for the further  realization of automation of the process of research of IFPST. 

The values of parameters of CM of the means of training are set (automatically or manually) 

and are systematically updated on the basis of the existing technical description 

in the course of the life cycle of the developed program realization of the means of training. 

For the diagnostics of the nominal values of parameters of CM of the means of training 

uses a certain technique of research of the parameters of CM of the means of training in the basis of CMT, 

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

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

and also to realize the addition of new and the removal of outdated parameters of CM 

and the corresponding their methods of research (presented in the form of different tests). 
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F o r  t h e  r e a l i z a t i o n  o f  d i f f i c u l t  c o n t r o l l e d  t e c h n o l o g i c a l  p r o c e s s 

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

t h e  i n n o v a t i v e  a d a p t i v e  E T  d e v e l o p e d  b y  t h e  a u t h o r  i s  u s e d  ( p i c .  4 ) , 

functioning on the basis of the adaptive representation of information fragments processor, 

w h ich  d i r ec t l y  r e f l e c t  t h e  co n t en t  o f  on e  o r  s eve r a l  s ub j ec t s  o f  s tu dy i ng . 

 

EE1 

EE4 

EE2 EE3 

EE5 

 

Pic. 4. The interface form of the electronic textbook  

in the mode of adaptive training at the displaying of information in the view the flat scheme 

I n  t h e  m o d e  o f  a d a p t i v e  t r a i n i n g  t h e  t r a i n ee  i s  g i v en  t h e  c ap a b i l i t y 

of a sequentially selecting of the section (EE1), module (EE2) and page (EE3), 

c o n t a i n i n g  a  c e r t a i n  i n f o r m a t i o n  f r a g m e n t  i n  t h e  d i s c i p l i n e  ( E E 4 ) , 

and the button (EE5) realizes the hiding or displaying of the panel of navigation 

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

of the viewed working area of the window of interface of the program realization. 

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

b e t w e e n  t h e  i n f o r m a t i o n  f r a g m e n t s  o f  a  c e r t a i n  s u b j e c t  o f  s t u d y i n g 

by means of using of the different panels of navigation of the two main types: 

the first type – the multilevel hierarchical tree (the analogue of hierarchical tree of directories), 

w h i c h  r e f l e c t s  t h e  s t r u c t u r e  o f  o n e  o r  s e v e r a l  s u b j e c t s  o f  s t u d y i n g 

and the second type – the panel of instruments for the providing of automation of the effective 

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

wi th  the  e lementary informat ion  f ragment  on  a  cer ta in  subject  of  s tudy ing . 
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The adaptive representation of information fragments processor 

The structure of the adaptive representation of information fragments processor 

is made on the basis of the principle of parallel  and block-modular architecture, 

at the same time it includes the three main modules and the several procedures and algorithms 

for the providing of the potential possibility of calculating of the optimal combination 

of nominal values of the parameters of displaying of the structured information 

based on the values of parameters of CM of the subject of training and CM of the means of training (pic. 5). 
 

 

 

 

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 the parameters  

of background and font 
(type, size and set) 

Algorithm of installation 
of the parameters of color 

scheme at display  
of information 

Algorithm of installation 
of volume, timbre  

and type of a sound stream 
(sound scheme) 

Algorithm of installation 
of the 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 

Algorithm of installation 
of the speed of presentation 

of the information 
fragments 

Algorithm of installation 
of the additional 

opportunities  
of the means of training 

Algorithm of installation 
of the kind of representation 

of the information 
fragments by the means 

M
o
d
u
le

 o
f 

co
n

tr
o

l 
o

f 
p

ro
ce

ss
in

g
  

o
f 

th
e 

p
h
y
si

o
lo

g
ic

a
l 

p
a
ra

m
et

er
s 

 
fo

r 
th

e 
su

p
p
o
rt

 o
f 

in
d
iv

id
u
al

ly
- 

o
ri

en
te

d
 g

en
er

at
io

n
  

o
f 

ed
u
ca

ti
o
n

al
 i

n
fl

u
e
n
c
es

 

The cognitive model  

of the means of training 

The cognitive model  

of the subject of training 

M
o
d
u
le

 o
f 

co
n

tr
o

l 
o

f 
p

ro
ce

ss
in

g
 o

f 
th

e 
p
sy

ch
o
lo

g
ic

al
 p

ar
am

et
er

s 
 

fo
r 

th
e 

su
p

p
o
rt

 o
f 

in
d
iv

id
u
al

ly
-o

ri
e
n
te

d
 g

en
er

a
ti

o
n
  

o
f 

ed
u
ca

ti
o
n

al
 i

n
fl

u
e
n
c
es

  
(t

h
e 

in
fo

rm
a
ti

o
n
 f

ra
g
m

e
n
ts

) 

M
o
d
u
le

 o
f 

co
n

tr
o

l 
o

f 
p

ro
ce

ss
in

g
  

o
f 

th
e 

li
n
g
u

is
ti

c 
p
ar

am
et

er
s 

 
at

 a
d

ap
ti

v
e 

g
en

er
at

io
n

  
o
f 

ed
u
ca

ti
o
n

al
 i

n
fl

u
e
n
c
e
s 

Algorithm of accounting 
of the anomalies of perception 

of space  
(acuity and field of vision) 

Algorithm of accounting 
of the anomalies of perception 

of color  
(color perception) 

Algorithm of accounting 

of the anomalies of perception 

of a sound stream 

P
ro

ce
d
u
re

 o
f 
p
ro

ce
ss

in
g
 

o
f 

p
ar

am
et

er
s 

 
o
f 

a 
se

n
so

ry
  

p
er

ce
p
ti

o
n
  

o
f 

in
fo

rm
at

io
n

 

P
ro

ce
d
u
re

 o
f 
p
ro

ce
ss

in
g
 

o
f 

p
ar

am
et

er
s 

 
o
f 

re
p
re

se
n
ta

ti
o
n
  

o
f 

in
fo

rm
at

io
n
  

b
y
 m

ea
n
s 

o
f 

tr
ai

n
in

g
 

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 the means of training 

Algorithm of the analysis 
of parameters of a sound 
representation of information 
by the means of training 

P
ro

ce
du

re
 o

f a
cc

ou
nt

in
g
 

of
 le

ve
l o

f u
nd

er
st
an

di
ng

 
o
f 

in
fo

rm
at

io
n
  

b
y
 s

u
b
je

ct
  

o
f 

tr
ai

n
in

g
 

Algorithm of accounting 
of the level of proficiency  
in language of statement 
of the subject of training 

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

and definitions 

Algorithm of accounting 
of the level of proficiency  

in the elements  
of interface of program 

P
ro

ce
du

re
 o

f a
cc

ou
nt

in
g
 

o
f 

le
v
el

 o
f 

st
at

em
en

t 
o
f 

in
fo

rm
at

io
n
  

b
y
 m

ea
n
s 

 
o
f 

tr
ai

n
in

g
 

Algorithm of output of the list 
of the levels of statement  
of information (material)  

by means of training 

Algorithm of output  
of sets of used  

elements in the basis  
of interface of program 

Algorithm of output  
of sets  
of used  

terms and definitions 

P
ro

ce
du

re
 o

f a
cc

ou
nt

in
g
 

o
f 

le
v
el

  
o
f 

m
en

ta
l 

 
ab

il
it

ie
s 

 
of

 th
e 

su
bj

ec
t o

f t
ra

in
in

g 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 the cognitive styles  

of processing of information 
by the subject of training 

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

Algorithm of choice  
of the style of representation 

of information  
by the means of training 

Algorithm of choice  
of the kind of representation 

of the information  
fragments by the means 

Algorithm of calculation 
of the speed of representation 

of information  
by the means of training 

Algorithm of choice  
of the additional  

parameters of representation 
of information 

Procedure of accounting  
of the speed of representation 

of information  
by the 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 a means 

Algorithm of installation 
of the style of representation 

of the information 
fragments by the means 

 
Pic. 5. The structure the adaptive representation of information fragments processor 
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The main diagnostic module  

for the testing of the level of residual knowledge of the contingent of trainees 

The basic DM is the main component of ATS with the properties of adaptation based on CM, 

r e a l i z e s  t h e  a u t o m a t e d  t e s t i n g  o f  L R K T  b y  m e a n s  o f  u s i n g 

of a set of tests in the different subject areas in basis of the database (pic. 6) [3, 5]. 

 
BA12 
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BA10 BA11 BA4 
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BA6 
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BA14 

BA13 

 

Pic. 6. The structure of interface of the basic diagnostic module  

in the mode of administrating of the sample of question-answers structures and the list of examinees 

For the administrating of parameters of the test a row of elements of the interface are used: 

t h e  f i e l d  o f  e d i t i n g  o f  t h e  t e x t u a l  c o n t e n t  o f  t h e  q u e s t i o n  ( B A 1 ) ; 

the field of editing of the sign of correctness, the textual content of the variants of answer 

and the weight coefficients for the activation of exact scale based on the sum of scored points (BА2); 

the field of editing of the quantity of the variants of answer and the type of selector of the variants of answer (BA3); 

the field of modification of the status of activation of the exact scale based on the weight coefficients (BA4); 

the field of editing of the wording of explanation (displaying at the invalid answer) (BA5); 

the field of modification of the status of displaying of the explanation in case of invalid answer on the question (BA6); 

the field of modification of the status of activation of the timer for the accounting of the interval of time of the displaying of question (BA7); 

the field of modification of the status of activation of the multimedia accompanying from the file with the streaming audio (BA8); 

the field of indication the status of examinee containing the quantity of valid and invalid answers, 

the nominal of the level of proficiency in the material on a rough scale based on the quality of valid answers, 

the  sum of  scored  poin ts  for  a l l  va l id  var ian ts  of  answer  on  the  quest ions , 

the estimation of LRKT by means of the exact scale based on the sum of scored point s 

and the sum of scored penalty points for all invalid variants of answer on the question (BA14). 
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The interface of the basic DM in the mode of diagnostics of LRKT with the sample 

of control questions in the discipline “Informatics” for the testing is presented in pic. 7. 

 

BT1 

BT2 

BT3 BT4 

BT5 

 

Pic. 7. The interface of the basic diagnostic module  

in the mode of diagnostics of the level of residual knowledge of the contingent of trainees  

in the discipline “Informatics” 

In  t h e  m od e  o f  d i agn os t i cs  o f  LR KT  the r e  i s  t h e  p oss ib i l i t y  o f  u s in g 

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

of the sequential selection and input of the valid variants of answer to each question, 

and also the realization of confirmation of the choice of the variants of answer on the question 

for the initialization of start of the algorithm of checking and transition to the following task: 

the field of displaying of the text (the textual content) of the formulation of question (BT1); 

the field of displaying of the text (the textual content) of the variants of answer (BT2); 

the field of displaying of the text of explanation in case of invalid variant of answer of the examinee (BT3); 

the button for the confirmation of the selected variants of answer on the current question 

initiating the transition to the next question of the method of research (test) (BT4) 

and the information panel of displaying of the status of examinee (the subject of training) (BT5). 

In the process of the automated testing of LRKT the nominal values of coefficients 

a r e  a u t o m a t i c a l l y  c a l c u l a t e d  a n d  t h e  s t a t u s  o f  e x a m i n e e  i s  f o r m e d , 

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

that directly allows to provide the mathematical processing of a posteriori data 

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

t h e  co r r e l a t i o n ,  d i sp e r s io n ,  r eg r es s io n ,  d i s c r im in an t  and  f ac to r  an a l ys i s . 
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The applied diagnostic module  

for the diagnostics of the individual features of the contingent of trainees 

The applied DM is the inherent component of ATS with the properties of adaptation 

based on CM and realizes the diagnostics of parameters of CM of the subject of training (pic. 8) [3-7, 10]. 
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Pic. 8. The structure of interface of the basic diagnostic module  

in the mode of administrating of the parameters of the method of research and the list of examinees 

For the administrating of parameters of the method of research of the color-perception 

of Eustova E.N.  and Rabkin E.B. a  row of elements  of  the interface  are used: 

the field of editing of the name and description of localization of the method of research (AA1); 

the field of editing of the name, description of the method of research in the pop-up window, 

the descript ion of  the method  of  research  ( tes t )  in  the l ine of  s tatus  (AA2); 

the field of editing of the text of question (AA3); the field of graphic accompanying of the question (AA4); 

the control panel of picture (AA5); the panel of selector of the parameters of displaying of the content of question (AA6); 

the field of status of the timer for the accounting of the interval of time of the displaying of question (AA7); 

the field of status of the multimedia (AA8); the panel of navigation of the question (AA9); 



 13 

the panel of selector of the parameters of displaying of the content of the variants of answer (AA10); 

the panel of displaying of the list of the variants of answer on the question (AA11); 

the panel  of  status of the accounting of  the variant  of answer  in calculations , 

t h e  m o d i f i c a t i o n  o f  t e x t  ( t h e  t e x t u a l  c o n t e n t )  o f  t h e  v a r i a n t  o f  a n s w e r , 

t h e  t y p e  o f  p a t h o l o g y  ( A A 1 2 )  a n d  t h e  d e g r e e  o f  i t s  s e v e r i t y  ( A A 1 3 ) ; 

the panel of navigation of the variants of answer on the question of the method of research (AA14); 

t h e  p a n e l  o f  e d i t i n g  o f  t h e  p a r a m e t e r s  o f  t h e  g r o u p s  o f  u s e r s  ( A A 1 5 ) ; 

t h e  p a n e l  o f  e d i t i n g  o f  t h e  p a r a m e t e r s  o f  t h e  l i s t  o f  u s e r s  ( A A 1 6 ) ; 

the panel of switching of the attempts of passing of the diagnostics in the form of testing (AA17); 

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

indicating the different pathologies of color-perception and the degree of their severity (AA18) 

and the panel of displaying and editing of the textual content of diagnosis (AA19). 

On pic. 9 shows the image of interface of the applied DM in the mode of diagnostics. 
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Pic. 9. The interface of the applied diagnostic module  

in the mode of diagnostics of the parameters of color-perception of examinee by the method of Rabkin E.B. 

In the mode of diagnostics of the parameters of color-perception the interface of the applied DM contains: 

the field of displaying of the textual content of the formulation of question (AT1); 

the field of displaying of the graphical image in the formulation of question (AT2); 

the field of displaying of the list of the variants of answer of examinee on the given question (AT3); 

the field of displaying and deleting of the selected and the adding of a new variant of answer of the examinee (AT4); 

the button for the confirmation of the entered list of variants of answer on the given question, 

initiating the transition to the next task (AT5) and the panel of status of examinee (AT6). 
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The conclusions and results of practical use 

1. The informatization of IEE is achieved due to the creation, introduction and use 

of the diverse means of automation of the technological process of controlled formation of knowledge, 

w h i c h  a l l o w  t o  s i g n i f i c a n t l y  i n c r e a s e  t h e  e f f i c i e n c y  ( r e s u l t a t i v i t y ) 

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

in the various spheres based on the innovations in the field of new information technologies. 

2. The traditional approaches, methods and technologies are losing their actuality, 

that causes the emergence of the adaptive and individually-oriented environments and means. 

3. Since 2003 y. in the result of many-years scientific work and the writing of dissertation, 

the author can develop the complex of programs for the automation of the tasks of research of IEE 

and the improving of efficiency of ATS with the properties of adaptation based on the parametrical CM block, 

which includes the different  main components: ET, the basic and applied DM. 

4. There  was  the  success fu l  p rac t i ca l  use  o f  t he  p revious ly  deve loped E T, 

p r ov id i ng  th e  i nd iv i du a l ly - o r i en t ed  g en e r a t io n  o f  ed u ca t io n a l  i n f l u en ce s 

based  on  th e  adap t i ve  r ep res en ta t ion  o f  i n fo rm at ion  f r ag men t s  p rocesso r . 

5. T h e  c o m p l e x  o f  p r o g r a m s  i s  m a d e  b y  t h e  b l o c k - m o d u l a r  p r i n c i p l e 

and acts as the modernized by means of the replacing of various program modules: 

i t  provides  the addi t ion of  new and removal  of  exis t ing outdated  procedures 

for the realization of diagnostics of the nominal values of the parameters of CM of the subject of training. 

6. The technical description of the complex of programs for the various categories of users has been developed. 

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

o b t a i n ed  b y  t h e  au t h o r  w as  d i r e c t l y  c a r r i ed  o u t  i n  t h e  l e a r n i n g  p r o c e s s 

of “The international banking insti tute”  (Saint-Petersburg city) since 2004 y. 

and “The Saint-Petersburg state electrotechnical university "LETI"” since 2003 y., 

and in the course of the automated experiments and researches conducted by the author 

the acts about the practical use and the three copyright certificates were obtained [12]. 

8. The estimation of efficiency of ATS with the properties of adaptation based on the parametrical CM block 

was carried out using the generally-accepted indicators of efficiency (resultativity) 

of the controlled technological process of the automated formation of knowledge: 
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r e s p e c t i v e l y  d e n o t e  t h e  a b s o l u t e ,  c o m p a r a t i v e  a n d  r e l a t i v e 

indicators of efficiency (resultativity) of the formation of knowledge of the trainee [12, 13], 

and the results of statistical processing of a posteriori data of a series of experiments are summarized in tabl. 1. 

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

of the controlled technological process of the formation of knowledge of the contingent of trainees 

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

the nominal value of the result (LRKT) has changed relative to the base period . 
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Table 1 

The results of primary statistical analysis of the resultativity of training 

The indicator The number of the group of trainees 

1 2 3 4 5 6 7 8 

The indicators of the resultativity of training for 2004 y. 

Size of sample 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 av. point 0,686 0,845 0,779 0,502 0,802 0,507 - - 

The indicators of the resultativity of training for 2005 y. 

Size of sample 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 av. point 0,817 0,785 0,824 0,8 0,859 0,811 0,559 0,894 

The indicators of the resultativity of training for 2006 y. (with the use of CMT in 3 groups) 

Size of sample 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 av. point 0,707 0,656 0,775 0,751 0,572 0,612 0,858 0,853 

The results of the primary statistical analysis 

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

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 -9,781 -0,345 -7,023 - - 

Change  

of AQD 
0,131 -0,06 0,045 0,298 0,057 0,304   

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

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

2k  1,039 1,139 1,001 0,891 0,97 0,922 0,949 0,955 

3k , % 3,854 13,915 0,091 -

10,865 

-3,018 -7,773 -5,132 -4,55 

Change  

of AQD 
-0,11 -0,129 -0,049 -0,049 -0,287 -0,199 0,299 -0,041 

9. The application of the correlation and dispersion analysis did not reflect the significant 

and interesting scientifically-based tendences ,  dependencies  and regulari t ies . 

10. In  t h e  r es u l t  o f  t h e  con du c t ed  r eg re s s i on  an a l ys i s  o f  a  po s t e r i o r i  d a t a 

the obtained nominal values of the coefficient of multiple correlation (CMC = 0.558) 

a n d  t h e  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  =  0 . 3 1 2 )  i n d i c a t e , 

that 31.2% of the dispersion of the dependent variable iY


(the estimation of LRKT) 

is determined by the variation in the nominal values of the coefficients (predictors) iK  

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


. 
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T h e  nom in a l  v a l u es  o f  t h e  in i t i a l  (  )  and  s t and a rd i zed  coe f f i c i en t s  ( ' ) 

of the linear model of multiple regression )( iKY


 are presented in tabl. 2-3. The constant is 4.653. 

Table 2 

The values of initial   and standardized coefficients '  

The predictor Vozr 
7K  8K  9K  

14K  15K  16K  17K  18K  19K  

Value of initial  

  - coefficient 

-0,006 -0,002 -0,156 0,121 0,064 -0,029 0,006 -0,074 0,025 -0,009 

The standardized  

  - coefficients 

-0,017 -0,010 -0,714 0,611 0,247 -0,104 0,034 -0,262 0,159 -0,052 

Table 3 

The initial   and standardized coefficients values '  (continue) 

The predictor 20K  
21K  22K  23K  

24K  25K  27K  28K  29K  45K  

Value of initial  

  - coefficient 

-0,026 0,001 0,035 0,013 0,009 -0,008 -0,111 -0,008 0,032 0,022 

The standardized  

  - coefficients 

-0,147 0,002 0,182 0,052 0,052 -0,113 -0,226 -0,018 0,172 0,037 

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 )  a c t s  a s  d i r e c t l y 

the resultativity of technological process of the formation of knowledge of the contingent of trainees Y , 

and  the  predic tors  in  the  obta ined  l inear  model  of  mult ip le regress ion  are : 

V o z r  –  a g e ,  7K  –  p r o t a n o p i a ,  8K  –  d e u t e r a n o p i a ,  9K  –  t r i t a n o p i a , 

14K  –  v e r b a l  i n t e l l i g e n c e ,  15K  –  g e n e r a l i z a t i o n ,  16K  –  c l a s s i f i c a t i o n , 

17K  –  a n a l y t i c i t y ,  18K  –  a r i t h m e t i c  a c c o u n t ,  19K ,  –  c o m b i n a t o r i c s , 

20K  – mnemonics and memory, 21K  – planar thinking, 22K , – volumetric imagination, 

23K ,  –  verbal associativity,  24K  –  verbal originali ty,  25K ,  –  verbal  select ivity , 

27K  – figurative associativity, 28K  – figurative originality, 29K – figurative selectivity  

and 45K  – the level of proficiency in the language of statement in the subject of studying (discipline). 

Then the linear  equation of multiple regression takes the following view: 

4529282725

2423222120191817

161514987

022,0032,0008,0111,0008,0

009,0013,0035,0001,0026,0009,0025,0074,0

006,0029,0064,0121,0156,0002,0006,0653,4

KKKKK

KKKKKKKK

KKKKKKVOZRY

++−−−

−++++−−+−

−+−++−−−=
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11. C M T  a l l o w s  t o  r e a l i z e  t h e  a d d i t i o n a l  c o n t o u r  o f  a d a p t a t i o n 

i n  A T S  b a s e d  o n  t h e  p a r a m e t r i c a l  C M  b l o c k , 

a n d  a l s o  q u i c k l y  c a r r y  o u t  t h e  c o m p l e x  s y s t e m  a n a l y s i s  o f  I E E, 

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

b e t w e e n  t h e  d i v e r s e  s u b j e c t s  o f  t r a i n i n g  a n d  t h e  m e a n s  o f  t r a i n i n g 

and to provide the increasing of resultativity of the controlled technological process 

of the formation of knowledge of the trainees in the process of functioning of ART system. 

12. In the course of the discriminant analysis the several groups of trainees were allocated 

in dependence from the dynamics of the nominal value of the indicator of resultativity of training (the estimation of LRKT): 

“5” – the group of “excellent-students”, “4” – the group of “good-students” and “3” – the group of “mediocre-students”. 

P i c .  10  re f l ec t s  t he  geomet r i ca l  i n t e rpre t a t ion  o f  t he  mutua l  r e l a t i v e 

arrangement of the centroids of classes corresponding to the selected groups of trainees 

in the given space of  coordinate  of the two canonical  discriminant functions. 
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Pic. 10. The centroids of the three classes of trainees  

in the space of two canonical discriminant functions 

The informativity of both canonical discriminant functions is approximately the same, 

and their resolution is significantly differentiated in relation to the centroids of classes: 

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

the centroids of the classes of “mediocre-students” and “good-students” relative to the centroid of the class “excellent-students”, 

but poorly distinguishes between the centroids of the classes of “mediocre-students” and “good-students”; 

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

the centroids of the classes “good-students” and “excellent-students” relative to the centroid of the class “mediocre-students”, 

but poorly distinguishes between the centroids of the classes “good-students” and “excellent-students”. 

T h e  c o m p l e x  o f  p r o g r a m s  d i r e c t l y  a l l o w s  t o  r e a l i z e 

t h e  au t o m a t i o n  o f  t h e  t a s k s  o f  r e s e a r c h  a n d  t h e  s y s t em  a n a l y s i s  o f  I E E , 

the information interaction between the subjects of training and the means of training, 

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

of ATS with the properties of adaptation based on the parametrical  CM block. 
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УДК 004.67(85)+519.688 

ПРОГРАММНЫЙ КОМПЛЕКС ДЛЯ ЗАДАЧ ИССЛЕДОВАНИЯ  

АДАПТИВНОЙ СРЕДЫ АВТОМАТИЗИРОВАННОГО ОБУЧЕНИЯ  

НА ОСНОВЕ КОГНИТИВНЫХ МОДЕЛЕЙ 

А.Н. Ветров, автор единой технологии когнитивного моделирования 

г. Санкт-Петербург 

Программный комплекс предназначен для автоматизации системного анализа 

информационной среды автоматизированного обучения со свойствами адаптации 

н а  о с н о в е  п а р а м е т р и ч е с к и х  к о г н и т и в н ы х  м о д е л е й  и  в к л ю ч а е т : 

электронный учебник на основе процессора адаптивной репрезентации информационных фрагментов, 

у ч и т ы в а ю щ и й  и н д и в и д у а л ь н ы е  о с о б е н н о с т и  с у б ъ е к т о в  о б у ч е н и я 

и  п о т е н ц и а л ь н ы е  т е х н и ч е с к и е  в о з м о ж н о с т и  с р е д с т в  о б у ч е н и я ; 

основной диагностический модуль для тестирования уровня остаточных знаний обучаемых 

и прикладной диагностический модуль  для  обеспе чения  автоматизации 

процесса исследования параметров когнитивных моделей субъектов обучени я 

Когнитивная модель, технология когнитивного моделирования,  

процессор адаптивной репрезентации информационных фрагментов 


