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“ T h e  S a i n t - P e t e r s b u r g  s t a t e  e l e c t r o t e c h n i c a l  u n i v e r s i t y  " L E T I " ” 

THE FEATURES OF THE ANALYSIS OF THE INFRASTRUCTURE  
OF THE INFORMATION-EDUCATIONAL ENVIRONMENT BASED ON  

THE COGNITIVE MODELING TECHNOLOGY AND THE COGNITIVE MODELS 
The informatization of the information environments of educational establishment and information 

cen t r e s  o f  au t om ated  t r a in in g  i s  co ns id e r ed  as  a  com pl ex  s c i en t i f i c  p r ob l em , 
which causes the necessity of taking into account of a large quantity of diverse factors, 
r e l a t ed  t o  t h e  o r gan i za t i on a l ,  t e chn i ca l ,  p r og r am ,  m et hod o l og ica l ,  p e r s on ne l , 
s t a t i s t i c a l ,  e c o n o m i c ,  l e g a l ,  c o n s u l t i n g  a n d  o t h e r  s u p p o r t , 
which initiates the creation and introduction of approaches, methods and technologies for the realization 
of the analysis and the increasing in the efficiency of functioning of their infrastructure. 

The infrastructure of the modern information-educational environments of automated training 
i s  r e a l i z e d  b y  t h e  b l o ck - m o d u l a r  p r i n c i p l e  a n d  i s  r e p r e s en t s  t h e  i n t eg r a l  s e t 
o f  v a r io us  co mp onen t s  d i rec t ly  i n t e r co n nec ted  wi t h  th e  t r ad i t i on a l  d iv i s i on s 
of educational establishments  of the higher professional education , in particular : 
the apparatus of rectory and its secretariat, the scientific and methodological  council, 
the learning-methodical and the planning-analytical association, the dean's office, the chair, 
the learning and scientific-research laboratory, the library, the accounting and the personnel department. 

T h e  d i s t a n ce  e d u ca t i o n  r ep r e s e n t s  t h e  co m p l ex  o f  ed u c a t i o n a l  s e r v i c e s , 
p r o v i d e d  o n  a  c e r t a i n  g e o g r a p h i c a l l y  d i s t r i b u t e d  t e r r i t o r y  b y  m e a n s 
of use of the means and environments of automated training based on the innovations in the field 
o f  i n fo rmat ion  and  communica t ion  t echnologies ,  a l l ow ing  d i rec t ly  to  genera te 
a n d  s u p p o r t  t h e  t r a d i t i o n a l ,  a u t o m a t e d  o r  v i r t u a l  i n f o r m a t i o n -
e d u c a t i o n  e n v i r o n m e n t ,  o r i e n t e d  o n  t h e  e n d  t r a i n e e  b y  m e a n s  o f  u s e 
o f  t h e  l i n e a r ,  b r a n c h e d ,  h i e r a r c h i c a l  a n d  a d a p t i v e  m o d e l s  a n d  a l g o r i t h m s . 

The  au tomated  t r a in ing  i s  cons idered  by  many  spec i a l i s t s  a s  the  d i f f i cu l t 
technological process of controlled formation of knowledge of the contingent of trainees, 
c o n s i s t i n g  i n  t h e  g e n e r a t i o n  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  o n e 
o r  s e v e r a l  s u b j e c t  a r e a s ,  p r o v i d i n g  t h e  i n c r e a s i n g  o f  t h e  t h r e s h o l d  v a l u e 
of the level of awareness taking into account the vector of various purposes, requirements, tasks and restrictions. 

T h e  d e v e l o p e d  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  d i r e c t l y  p r o v i d e s 
the complex system analysis of the object of research in the environment of its functioning, 
i n c l u d e s  t h e  p r e v i o u s l y  f o r m e d  m o d i f i a b l e  s e t  o f  t h e  c o g n i t i v e  m o d e l s , 
methods and algorithms, having a scientific justification in the context of various subject areas. 

The i tera t ive  cycle  of  cogni t ive  model ing  technology includes  the  ordered 
sequence of stages of the system analysis: the identification (highlights the features 
of the object of research), the conceptualization (the conceptual and information model), 
the structuring (the scheme and structures of data), the formalization (the cognitive model), 
the system analysis (the first level of the structure of the cognitive model), the parametrical analysis 
(the second level of the structure of the cognitive model), the realization (the integration of the model into the environment 
of its use), the modeling (the modeling on a holistic approach), the analysis (tendences, 
regularities and correlation) and the interpretation (the scientific justification of a posteriori data). 

In the process of carrying out of the multi-view system analysis it is possible the expanding 
and reducing of the apparatus of the cognitive modeling technology by means of adding, 
m o d i f y i n g  o r  r em o v i n g  a  c e r t a i n  t e c h n i q u e  o r  a l g o r i t h m  b a s e d  o n  i t s  b a s i s . 

For the providing of the potential possibility of building of the structure of the cognitive model 
is recommended to use the algorithm of formation of the structure of the cognitive model 
based on the classical formal (the logical and productive models and corteges on domains) 
and nonformal (the frame model, the semantic network and the ontology), or one from the proposed 
i n n o v a t i v e  m o d e l s  o f  p r e s e n t i n g  o f  t h e  p r e v i o u s l y  s t r u c t u r e d  d a t a 
(the oriented graph, combining the theory of sets and the multi-level structural scheme). 

The system analysis and the financial analysis are based on the information and system 
approaches, aggregate an extensive scientific theoretical and practical base for the organizing 
of the iterative process of research and the subsequent processing of a posteriori data. 
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As the information basis for the organizing and realizing of the complex analysis 
of the information-educational environment and the automated training  system the data 
about the academic-performance and the testing of the individual features of the contingent of trainees, 
and also the primary reporting documents and registers with the facts of financial and economic 
a c t i v i t y  o f  t h e  e d u c a t i o n a l  e s t a b l i s h m e n t  o r  t h e  i n f o r m a t i o n  c e n t r e . 

The selection of techniques and algorithms in the basis of the cognitive modeling technology 
is carried out with taking into account the features of the process of research and the initial data of analysis: 
a  s e t  o f  p u r p o s e s ,  t a s k s  a n d  r e s t r i c t i o n s ;  t h e  f o r m e d  c o n c e p t u a l  s c h e m e ; 
t h e  s t r u c t u r e d  d a t a ,  c h a r a c t e r i z i n g  t h e  o b j e c t  o f  r e s e a r c h ; 
t h e  c r e a t e d  o r  r e c o n s t r u c t e d  c o g n i t i v e  m o d e l ;  t h e  s e l e c t e d  s e t  o f  p o r t r a i t s ; 
the kinds of properties and properties; the vectors of parameters and elementary parameters; 
t h e  q u a n t i t y  o f  i n f o r m a t i o n  l i n k s  i n  t h e  e n v i r o n m e n t  o f  u s a g e ; 
the possibility of expansion or reduction of the actual set of elementary parameters; 
the features of the methods of statistical analysis and the selection of scientific justification of the results. 

T h e  c o g n i t i v e  m o d e l  r e p r e s e n t s  t h e  r e c o n s t r u c t e d  ( i n  w i d t h  a n d  d e p t h ) 
r e p e r t o i r e  o f  p a r a m e t e r s ,  e c h e l o n e d  o n  a  s e t  o f  p o r t r a i t s  a n d  s t r a t i f i e d 
o n  a  r o w  o f  s e t s ,  w h i c h  a r e  l o ca t e d  o n  t w o  l ev e l s  o f  t h e  s e l e c t e d  h i e r a r ch y : 
the first level – the kinds of properties and properties; the second level – the vectors of parameters and parameters. 

For the system analysis and the justification of the efficiency of functionin g 
of the information-educational environment the main elements of technology are proposed 
(the technique of using of the technology, the algorithm of formation of the structure of the cognitive model, 
the techniques of research of the parameters of the cognitive models, the cognitive model of the subject and means of training, 
a row of the additional cognitive models, the algorithm of processing of a posteriori data), 
and also a row of additional elements (the technique of formation of the regulatory base of the financial analysis, 
the technique of formation of the working plan of accounts, the technique of formation of the model of accounting, 
the techniques of carrying out of the vertical, horizontal and trend financial analysi s 
b a s e d  o n  t h e  p r i m a r y  r e g i s t e r s  o f  a c c o u n t i n g  a n d  a c c o u n t i n g  p o l i t i c s ) . 

The system analysis of the automated training environment involves the consideration 
of a row of questions, related to the creation, servicing, modernization and the improvement in the efficiency 
of functioning of the infrastructure of the automated training system and its components 
b a s e d  o n  t h e  p a r a m e t r i c  c o g n i t i v e  m o d e l s ,  a c t u a l i z e s  t h e  n e e d 
of consideration of the scientific provisions of the theory of systems, mathematical statistics, 
theory of control, cognitive informatics, physiology of sensory systems, cognitive psychology , 
c o g n i t i v e  l i n g u i s t i c s ,  t h e  f i n a n c i a l  a n a l y s i s ,  a c c o u n t i n g  a n d  a u d i t i n g . 

The actual tasks of research should be includes: the revealing of the external and internal 
counterparties and the factors of influence on the process of functioning of the educational establishment 
o r  t h e  i n f o rm at i on -ed u ca t i on a l  c en t r e ;  t h e  an a l ys i s  o f  t h e  e f f i c i en cy  o f  w o r k 
of  each  f rom the  d iv is ions  of  the  organizat ional  s t ructure  of  the  estab l ishment ; 
the analysis of the efficiency of functioning of the infrastructure of the automated training system 
and its components on the basis of the resultativity of the formation of knowledge of the contingent of trainees 
and the resul ts  of  the f inancial -economy act ivi ty  of  the organizat ional  s t ructure ; 
the carrying out of the vertical, horizontal and trend financial analysis of the organizational 
structure based on the data of the primary registers of accounting and reporting-documents; 
the creation and introduction of the adaptive individually-oriented means and environments training; 
the revealing of the physiological, psychological, linguistic and other factors of influence 
and the analysis of the efficiency of information interaction of the subjects and means of training; 
t h e  m o d e r n i z a t i o n  o f  h a r d w a r e ,  s o f t w a r e  a n d  b r a i n w a r e 
in the basis of the architecture of the adaptive and individually-oriented means of training; 
t h e  s p e c i f i c s  o f  a p p l i c a t i o n  o f  t h e  c r e a t e d  e l e c t r o n i c  t e x t b o o k 
b a s e d  o n  t h 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 ; 
the features of development of the procedures of diagnostics of the parameters of the cognitive models 
i n  t h e  b a s i s  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 ; 
the specifics of the organization of testing of the level of residual knowledge of the contingent of trainees; 
t h e  s e l e c t i o n  a n d  i m p r o v e m e n t  o f  t h e  s t a t i s t i c a l  m e t h o d s 
o f  m a t h em a t i ca l  p r o ce s s i n g  f o r  t h e  r ev ea l i n g  o f  t en d en ces  an d  d ep en d en ce s ; 
t h e  d e v e l o p m e n t  o f  r e c o m m e n d a t i o n s  o n  t h e  i m p r o v e m e n t  o f  i n f r a s t r u c t u r e 
of the educational establishment, the information centre and the technical means of training. 
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T h e  p r a c t i c a l  u s e  o f  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  s h o w e d 

t h e  r e l a t ed n e s s  o f  t h e  s y s t e m  t e ch n i c a l  a n d  t h e  f i n a n c i a l  e c o n o m i c  an a l y s i s , 

its potential possibility of application for the realization of the analysis of an arbitrary 

object, process or phenomenon in the various subject areas and problem environments 

(the infrastructure of the information-educational environment, the information interaction 

of the subjects and means of training in the automated training system, the influence of diverse factors 

on the efficiency and resultativity of the process of the formation of knowledge of the contingent of trainees). 

The application of the cognitive modeling technology in relation to a certai n 

object  of research is  carried out  on the basis of  the proposed technique of i ts  use. 

At the stage of identification the primary analysis of the information-educational environment is realized: 

the  regula tory - technical  documenta t ion and  exper t s  are  se lec ted  for  the  suppor t 

of possibility of the system analysis and the scientific justification of received results, 

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

At the stage of conceptualization the information model is structurally decompressed 

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

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

having a various scientific justification for the forming of the structure of the cognitive model. 

A t  t h e  s t ag e  o f  s t ruc t u r in g  t h e  p o t en t i a l  s ig n i f i c an t  co nnec t i on s  b e tw ee n 

diverse elements of the information model are carried out and the structural schemes of components 

of the information-educational environment as  the objects of research are formed . 

At  t he  s t age  o f  fo rmal i za t ion  one f rom  the  c l as s i ca l  o r  innovat ive  model s 

of presenting of the structured data is selected with the purpose of formalization of the obtained structures 

by means of  the cognitive models for the providing of correct  visual and analytica l 

in terpre ta t ion ,  and  each  cogni t ive  model  inc ludes  a  theoret ica l  se t  of  por t ra i ts , 

the kinds of properties and elementary properties, the vectors of parameters and elementary parameters. 

At the stage of structural analysis the verification and reconstruction of the first level 

of the structure of the cognitive model is provided: a set of portraits, the kinds of properties and properties. 

At the stage of parametric analysis the verification and reconstruction of the second level 

of the structure of the cognitive model is realized: the vectors of parameter and elementary parameters. 

At the stage of realization the formation of the actual set of parameters in the basis 

of the practical cognitive model is carried out, its integration into the basis of the environment of research 

or modeling environment and the subsequent diagnostics of the values of all its parameters is provided. 

At the stage of modeling the modeling, based on a holistic approach is realized. 

At the stage of analysis the mathematical methods for the statistical processing of data are selected, 

the statistically valid tendences, regularities, dependences and relationships are selected. 

At the stage of interpretation the presentation of the cognitive models and a posteriori data 

to the competent experts and scientists in the context of different subject areas are carried out. 

At the stage of synthesis the significant and scientifically justified tendences, regularities, 

dependences and relationships for the realization of modernization of the object of research are aggregated. 

Since 2003 y. in the course of scientific-research work it was possible to independently systematize 

a posteriori  data and to form the apparatus  of  the cognitive modeling  technology: 

it was prepared the dissertation and the report on SRW (2006 y.) and two monographies “The features 

of evolution of the theory of information and information technologies on a threshold of the XXIst century” (2004 y.), 

“The environment of automated training with the properties of adaptation based on the cognitive models” (2005 y.). 

The apparatus of the obtained technology and the mathematical processing of data using 

the statist ical  methods  allows to obtain a row of equations of multiple regression 

and the graphs of functions, characterizing the degree of contribution of the factors into the dependent variables. 


