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The introduction and statement of the problem of the system analysis of the information-educational environments 

The processes of informatization of the different subject areas and the globalization of the information 

environment of consumption of the diverse information have a significant influence on the creation, 

introduction and use of information resources, products and services, and the modern 

level of development of the information and communication technologies allows to carry out 

the program realization of the adaptive systems and means of training of a new generation [1, 5]. 

The traditional models and technologies at the basis of the automated information environments 

of  educat ional  establ ishments  lose their  relevance ( the l inear ,  the l inear  branched , 

the l inear branched multi level)  [1 -14] and init iate the  emergence of the innovative: 

the adaptive – causes the creation, introduction and use of  the contour of adaptation 

and parametrical models for the providing of the accounting of various factors (parameters); the individually-

oriented – realizes the potential possibility of taking into account and research of the physiological, 

p sycholog ica l ,  l i nguis t i c  and  o the r  fea tures  of  pe rsonal i t y  of  t he  t ra inees  [2 -4] . 

There is a significant need of the analysis and the increasing of efficiency of the information 

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

process of the automated formation of knowledge (at distance) [12-14] by means of the creating 

of the adaptive means and environments of training using the apparatus of cognitive informatics 

(R. Solso, M.L. Gik), private physiology of sensory systems (V.M. Krol, Ch.A. Izmailov), 

cognitive psychology (V.N. Druzhinin, M.A. Kholodnaya), applied linguistics (M.L. Gik) . 
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The structure of the information environment of the automated training system  

with the properties of adaptation based on the cognitive models 

The created by the author structure of the automated training system (ATS) with the properties 

of adaptation based on the cognitive models (CM) [3, 4, 6] presents the closed contour 

w i t h  t he  t wo  l ev e l s  o f  i n fo rm a t i on  i n t e r a c t i on  b e t we en  th e  su b j e c t s  a nd  me an s 

of controlled process of the individually-oriented formation of knowledge of the trainees, 

includes the several main components, performing the different functions and tasks: the adaptive 

e lect ronic  textbook (E T)  [3 ,  6 ,  9] ,  the  basic  d iagnost ic  module  (DM) [3,  4 ,  6 ,  8 ] 

and the applied diagnostic module [3, 6], and also the parametrical CM block [2-4, 6, 7, 10]. 

In general the structure of the proposed adaptive ATS with the properties of adaptation based on 

the  parametr ical  CM block  ac t s  as  the  di ff icul t  object ,  i t  i s  formal ized  by  means 

of using of the apparatus of classical theory of control and it is presented as follows (pic. 1). 
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Pic. 1. The structural scheme of the training system based on the cognitive models 

ATS presented on the scheme with the properties of adaptation based on the parametrical 

CM block functions simultaneously as the integral part and as the independent component 

of the innovative adaptive information-educational environment (IEE) of a new generation, 

the structurally decomposed on the several main elements: the training system and the trainee [3, 6]. 

The training system realizes the generation of a sequence of educational influences, 

and the level of influences of IEE is supposed to be negligible small for the purposes of certainty. 

The  means  o f  t r a i n ing  (ET)  genera te s  a  s equence  o f  i nformat ion  f r agment s , 

and the trainee directly studies their content, that supports the formation of knowledge. 

The  t ra inee  i s  charac t er i zed  by  a  cer ta in  se t  o f  var ious  indiv idual  fea tures 

of  his  personal i ty ( IFPST):  physiological ,  psychological  and l inguist ic  parameters . 
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I n  t h e  p r o p o s e d  s t r u c t u r a l  s c h e m e  u s e s  a  r o w  o f  d e s i g n a t i o n s  i n  r e l a t i o n 

to the structural components of ATS with the properties of adaptation based on the parametrical CM block: 

• the polynomial model (F0) – includes the parameters and values of weight coefficients, 

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

• the sensor Dх – provides the measurement of the level of influence of IEE, which are negligible 

small in relation to the educational influences of the specified means of training (ET); 

• the sensor Dy – measures the estimation of resultativity of the formation of knowledge of the trainee; 

• the methodical manuals – contain the instructions on the use of LMC with a structured 

s e t  o f  o r d e r e d  m a i n  a n d  a d d i t i o n a l  i n f o r m a t i o n  f r a g m e n t s , 

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

and also assume the presence of the main and additional blocks of control questions; 

• t he  da t abase  (DB)  –  cont a ins  the  s t ruc tu red  da ta  in  the  g iven  sub jec t  a r ea 

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

• the model of required knowledge (MRK) – reflects different requirements, tasks and purposes of training, 

the limitations in IEE and the structured material in a set of the subjects of studying; 

• t h e  a l g o r i t h m  o f  t r a i n i n g  ( φ )  –  f o r m s  a  s e q u e n c e  o f  r e t u r n e d  v a l u e s , 

containing links to training influences in DB and the parameters of their displaying (U) 

by means of the adaptive representation of information fragments  processor in ET, 

and also a sequence of returned values of the links on the main and additional 

blocks of control questions (V) , related with a certain elements of course in DM; 

• the shaper of a sequence of information fragments parametric (SIF) Ψ1 – realizes 

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

of educational influences (the information fragments) taking into account the certai n 

links on the various information fragments and the parameters of the parametrical CM block; 

• t he  s ha pe r  o f  t e s t  t a sk s  ( TF)  Ψ 2  –  p r ov i des  t he  d i sp l ay in g  o f  a  s eq uen c e 

preset of the question-answers structures of test tasks taking into account of the links 

on the different information fragments, which reflect the content of the subject of studying; 

• the parametrical CM block (F) -- contains a set of values of the repertoire of parameters 

of CM of the subject of training (R* 
1П ) and CM of the means of training (R** 

2П ), which 

characterize respectively IFPST and the potential technical capabilities of the means 

of training at  the adaptive generation of a sequence of information fragment s 

(the optimal combination of the values of parameters of the displaying of information is realized 

by means of the adaptive representation of information fragments processor [3, 6, 8, 9]). 
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The features of the parametrical cognitive models block 

The parametrical  CM block contains  in i ts  basis  of  CM of  two types and acts 

as the information basis for the realization of the system analysis of the information environment 

of the educational establishment, it provides the direct support and estimation of the efficiency 

of  functioning of  the technological  process of  the individual ly-or iented formation 

of knowledge of the contingent of trainees in ATS with the properties of adaptation based on the parametrical CM. 

For each randomly selected object, process or phenomenon in a certain environment 

o f  i t s  f unct ioning ,  a  s e t  o f  deve loped methods  and a lgor i t hms  i s  s e l ec t ed ,  wh ic h 

are included in the basis of CMT, and then form the parametrical CM, including a fixed 

set of portraits, having the scientific justification in the context of specified subject areas. 

At the developing of the complex of techniques and algorithms for the realization of the system analysis 

of a certain subject  area and the object  of research a key role has the i terative cycle 

and the modified generalized technique  of  using of  CMT for the given subject  area . 

The model  presents  a  s t ructural ly and functional ly depleted enti ty (s t ructure) , 

which reflects the dynamics of functioning of the object  of research in a given locality. 

The parametrical CM reflects the key features of an object, process or phenomenon at its 

observed and recorded (computable) isomorphism in a certain environment of functioning 

for the subsequent analysis, acts as the extensible in width and depth repertoire of parameters, 

which  i s  echeloned on  the  several  por t ra i ts  wi th  a  cer ta in  scient i f i c  just i f i cat io n 

and  s t ra t i f i ed  on  a  row o f  s e t s ,  l oca t ed  on  t he  two  l eve l s  o f  a l loca t ed  h i er ar chy . 

In the course of realization of the system analysis it is recommended to approach differentially 

to the research of a given object, process or phenomenon, allocated in the environment of its functioning, 

therefore each from them is directly entered into the compliance the parametrical CM. 

The portrait of CM corresponds to the key aspect of the analysis and its scientific justification. 

The development of the structure of CM is realized by means of using of the algorithm of formation 

of the structure of CM in the structure of (the created by the author) the apparatus of the cognitive modeling technology 

(CMT) [2, 4, 6, 7, 10] based on one from the classical (the formal logical and frame models, 

the semantic network, the corteges on domains and ontology) or the proposed new ways of representation 

of CM (the oriented graph, combining the theory of sets and the multilevel structural scheme). 

The creation of a new and the (re)constructing of the existing structure of parametrical CM 

is carried out based on one from the classical or innovative models of representation 

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

levels of the presented hierarchy with the elements, obtained at the analysis of the specified object. 
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The ways of representation of the structure of the cognitive model 

The structure of the parametrical CM is presented by means of using of a row of ways: 

• the formal ways of representation – the analytical (formula) and procedural (algorithm); 

o the logical model – based on the use of elements of the calculus of propositions 

and predicates of the first and second order (including quantifiers and difficult operations); 

▪ the simple logical expression – the logically indivisible and cannot be simplified 

by means of using of the laws of Boolean algebra of logic, acting as the rules 

of equivalent transformation of the difficult logical expressions to the simple; 

▪ the difficult logical expression – the structurally decomposes to a set of simple; 

o the production model – the hierarchical structure with a set of production kernels, 

each from which is equivalent to the elementary rule, including the antecedent 

(the condition based on logics) and the consequent (the direct and alternative actions, which 

are performed respectively in the case of truth or falsity of the source condition); 

▪ t h e  s i m p l e  p r o d u c t i o n  k e r n e l  ( r u l e ) :  i f  ( c o n d i t i o n ) ,  t h e n  ( a c t i o n ) ; 

▪ the  extended product ion  kerne l  ( rule)  has  a  more  di ff icu l t  s t ruc ture : 

i f  ( c o n d i t i o n ) ,  t h e n  ( d i r e c t  a c t i o n ) ,  e l s e  ( a l t e r n a t i v e  a c t i o n ) ; 

o the graph, combining the theory of sets (proposed by the author) [4, 6] – a set 

of vertices, which are located on two levels of the allocated hierarchy, are connected 

by  the  a rcs  and form the  several  var ious  independent  se ts  (pic .  2 ,  3 ,  4 ) ; 

• t h e  n o n f o r m a l  w a y s  o f  r e p r e s e n t a t i o n  –  t h e  g r a p h i c a l  a n d  d e c l a r a t i v e ; 

o the frame model – a set of proto-frames and frames-instances in the view of tables 

(corteges), containing the certain identifiers and values of information fields; 

o the semantic network – includes a set of vertices, corresponding the objects, 

processes or phenomena and the connections between them based on the principles of belonging, 

subordination and inclusion of one element (set)  in relation to the another; 

o the ontology – the representation of weakly-structured and poorly-formalized subject 

areas by means of the structural scheme, combining the elements of the frame model 

and the semantic network using the methods of the object-oriented approach; 

o the multilevel structural scheme (proposed by the author) – excludes the connections between 

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

are located at the different levels of the allocated hierarchy by the principle of inclusion. 

The (re)constructing of the new or obtained structure of CM is carried out by means 

of using of the algorithm of formation of the structure of CM based on the created CMT by the author [2, 4, 6]. 
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Using the apparatus of the calculus using the corteges on domains, the developed 

structure of the parametrical CM can be presented in the following formal -analytical view: 

• the system of designations allows to create the hierarchical multilevel pyramidal 

structure (CMu – CM; PRu, i – the portrait of CM; SJu, i – the scientific justification of the portrait; 

KPu, i, j – the kind of properties; Pru, i, j, k – the property; VPu, i, j, k , l – the vector of parameters; Pu, i, j, k , l, m – parameter; 

u – the index of the parametrical CM; i – the index of portrait of CM; j – the index of the kind of properties; 

k – the index of property; l – the index of the vector of parameters; m – the index of parameter); 

• to each object, process or phenomenon is brought into compliance CM (CM  u), which 

includes the counting finite-dimensional set of portraits (PRu,i), which have the exact 

scientific justification in the context of a certain subject area and branch of sciences: 
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• each portrait  of CM (PRu ,  i)  includes a set  of the kinds of properties (KPu ,  i ,  j): 
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• each kind of properties (KPu,  i ,  j) includes a set of elementary properties (Pru,  i ,  j ,  k); 
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• each  proper ty  (P r u ,  i ,  j ,  k )  i nc ludes  t he  vec tor s  o f  parameter s  (VP u ,  i ,  j ,  k  ,  l ) ; 
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• e ac h  v ec t o r  o f  pa r ame t e r s  ( VP u ,  i ,  j ,  k  ,  l )  i n c l ude s  t he  se ve ra l  e l em en t a r y 

of parameters (Пu,  i ,  j ,  k ,  l ,  m) at the lower level of hierarchy of the represented CM: 
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The parametrical CM can be represented not only analytically (the logical and production 

models), but also in the view of the structural-graphical representation (the graph and multilevel scheme). 
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In the process of (re)construction of the structure of the parametrical CM based on the presented 

sys tem of  ana ly t ical  equat ions  the  h ierarchica l  s t ructure  can  be  obtained  ( p ic .  2) . 
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Pic. 2. The hierarchical structure of the cognitive model by means of the corteges on domains 

CM is obtained in the view of the  hierarchical  structure, which  represents a set 

of mutually nested pyramids with the homogeneous parameters and includes the several sets 

of different powers located at the diverse levels of the allocated hierarchy: a set of CM U – u’, 

a set of portraits of CM I – i’, a set of the vectors of properties J – j’, a set of properties K – k’, 

a  se t  of  t he  vec tors  o f  parameter s  L  –  l ’ ,  a  se t  of  e lementary  parameters  M –  m’ . 

The  i n t eg ra l  power  of  t he  obt a ined  pyramidal  s t ruc ture :  p=u’ ∙ i ’ ∙ j ’ ∙ k’ ∙ l ’ ∙m’ . 

After the determining of the optimal quantity of portraits of CM providing the formation 

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

Each element of the structure of the parametrical CM, located at the arbitrary level 

of hierarchy allows the possibility of including of the several derivative (subordinate) 

e l e m e n t s ,  w h i c h  a r e  c r e a t e d  d i r e c t l y  i n  t h e  e x t e n s i o n  a t  t h e  l o w e r  l e v e l . 

All sets are finite-dimensional, and the quantity of elements in the basic and subordinated 

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

of the formed structure of CM based on the proposed way of representation (cortege and scheme). 
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T h e  o r i e n t e d  g r a p h ,  c o m b i n i n g  t h e  t h e o r y  o f  s e t s  a l l o w s  t o  d i r e c t l y 

display a  set  of  vert ices  corresponding to the different  elements ,  which are located 

on the two levels of the presented hierarchy of the parametrical CM, and also the connections between them 

in the view of a set of arcs displaying the different relations: subordination, inclusion and encapsulation (pic. 3). 
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Pic. 3. The recommended way of representation of the cognitive model  

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

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

the theory of sets presents the hierarchical structure, which includes a row of portraits 

with SJ (I) and a various sets, located on the two independent levels of the allocated hierarchy: 

• at the first level – there are located the several independent vertices, which directly 

form a set of the kinds of properties (J)  and a set of elementary properties (K) ; 

• on the second level – there are located the several vertices directly forming a se t 

of the vectors of parameters (L) and a set of elementary parameters (M) in the basis of CM. 

The deterministic and random reduction and absence of some elements of CM is allowed. 
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The  mul t i l eve l  s t ruc tu ra l  s cheme  inc ludes  a  s e t  of  i ndependent  i nformat io n 

e l eme n t s ,  r e f l ec t i ng  t he  f e a tu r es  a nd  l o ca l i t i e s  o f  a  ce r t a in  ob j e c t  o f  r e se a rc h , 

which are located directly at  the different levels of the allocated hierarchy and form 

the several mutually independent sets in the basis of the structure of the parametrical CM (pic. 4). 
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and elementary properties, 

at the second level of the hierarchy - the vectors of parameters 

and elementary parameters. 

The reduction  
of the structure  

of the cognitive model 
is allowed 

 

Pic. 4. The recommended way of representation of the cognitive model  

in the view of the multi-level structural scheme 

T h e  m ul t i l ev e l  s t r uc tu ra l  s ch eme  a l l o ws  th e  r e l a t i ve  r e du c t io n  ( e xc l us i o n 

and absence) of some elements in the basis of the developed structure of the parametrical CM. 
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The algorithm of formation of the structure of the cognitive model 

At the formalization of the structure of the parametrical CM for the providing of the system analysis 

of a certain object, process or phenomenon a row of innovative ways of representation 

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

the graph, combining the theory of sets (graphical) and the multi-level structural scheme (schematical). 

The proposed algorithm enters in the basis of (the developed by the author) the apparatus of CMT 

and direct ly provides the formal izat ion of  the i terative sequence of  ordered s tages , 

which realizes directly the formation of the structure of the parametrical  CM (pic. 5). 

 
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 ch  e l e m en t a r y  p r o p e r t y  ( Pr k )  o f  t h e  o b j e c t  o f  r e s e a r c h  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 parameters ,  then i t  i s  elementary paramete r 

 

On the third 

step 

2.3 

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 o f  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  subjec t  in terpre ta t io n 

7 

 

Pic. 5. The algorithm of formation of the structure of the cognitive model 
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The cognitive model of the subject of training 

CM of the subject of training accumulates the individual features of sensory perception 

(the physiological portrait), processing (the psychological portrait) and understanding (the linguistic portrait) 

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

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

Let applicate the calculus using corteges on domains, at the same time the structure 

of the parametrical CM includes a row of designations and it is presented directly as follows: 

CM1 = {PR1
1, PR2

1, PR3
1} – the parametrical CM has three independent portraits and a row of elements: 

• the first portrait of CM of the subject of training is presented in the view PR1
1={KP1

1}, where: 

KP1
1 = {Pr1

1, Pr2
1}; 

Pr1
1 = {VP1

1, VP2
1, VP3

1}, Pr2
1={VP4

1}; 

VP1
1 = {P1

1, P2
1, P3

1}, VP2
1 = {P4

1, P5
1, P6

1}, VP3
1 = {P7

1, P8
1, P9

1, P10
1}, VP4

1 = {P11
1, P12

1, P13
1}; 

• the second portrait of CM of the subject of training is reflected in the view PR2
1 = {KP2

1}, where: 

VP2
1 = {Pr3

1, Pr4
1, Pr5

1, Pr6
1}; 

Pr3
1 = {VP5

1}, Pr4
1 = {VP6

1, VP7
1}, Pr5

1 = {VP8
1, VP9

1, VP10
1, VP11

1, VP12
1, VP13

1}, Pr6
1 = {VP14

1}; 

VP5
1 = {P14

1, P15
1, P16

1, P17
1, P18

1, P19
1, P20

1, P21
1, P22

1}; VP6
1 = {P23

1, P24
1, P25

1, P26
1}; 

VP7
1 = {P27

1, P28
1, P29

1, P30
1}; VP8

1 = {P31
1, P32

1}; VP9
1 = {P33

1, P34
1}; VP10

1 = {P35
1, P36

1}; 

VP11
1 = {P37

1, P38
1}; VP12

1 = {P39
1, P40

1}; VP13
1 = {P41

1, P42
1}; VP14

1 = {P43
1, P44

1}; 

• the third portrait of CM of the subject of training is formalized in the view PR3
1={KP3

1}, where: 

KP3
1 = {Pr7

1}; Pr7
1 = {VP15

1}; VP15
1 = {P45

1, P46
1, P47

1}. 

In the basis of the obtained structure of CM of the subject of training are absent some elements, 

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

about the significant breadth of coverage of the considered in the course of the system analysis of the object of research. 

The theoretical CM contains an exhaustive set of parameters, and the experimental C M 

can contain an actual set of parameters  for the organization of the process of research. 

The parametrical  ident ification of the experimental  CM is carried out by means 

of the technique of research of the parameters of CM of the subject of training [6, 7] in the basis of the cognitive modeling 

t e c h n o l o g y  [ 2 ,  6 ,  1 0 ]  a n d  d i r e c t l y  a t  t h e  a i d  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 

in the structure of the complex of programs for the automation of the applied tasks of the system analysis [3, 6, 8]. 

The normative-methodical basis for the diagnostics of the parameters of CM of the subject of training are 

the methodical manuals and descriptions of the methods of research, which have a scientific justification 

in the different subject areas: psychophysiology of perception (the physiological portrait), cognitive 

psychology (the psychological portrait)  and applied linguistics (the linguistic portrait) . 
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Next follows the structure of CM of the subject of training, which is represented by means 

o f  u s i n g  t h e  i n n o v a t i v e  o r i e n t e d  g r a p h ,  c o m b i n i n g  t h e  t h e o r y  o f  s e t s  ( p i c .  6 ) . 

 

The first aspect 

The selected object of research is considered in the context of a row of aspects 
 

 
 
 
 Private physiology  

of sensory systems 

Cognitive  

psychology 

Applied  

linguistics 

The second aspect The third aspect 

 

PR1 

 

PR2 

 

PR3 

 

KP1 
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Pr2 

 

VP1 
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P1 

 

P4 

a set of portraits I 

a set of the kinds of properties J 

a set of parameters M 
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a set of properties K 

a set of the vectors of parameters L 
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Pic. 6. The structure of the cognitive model of the subject of training in the view of the oriented graph 

The structure of CM of the subject of training [2-4, 6] contains the physiological, psychological 

and linguistic portraits, having a exact scientific justification in the context of a selected 

set of the subject areas for the realization of possibility of a subsequent interpretation 

of the revealed dependencies and regularities by means of use of the statistical methods. 
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CM of the subject of training is presented in the view of the multi-level structural scheme (pic. 7). 

 

 

 

 

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” 

 

Pic. 7. The structure of the cognitive model of the subject of training  

in the view of the multi-level structural scheme 
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The cognitive model of the means of training 

CM of the means of training aggregates a set of parameters, characterizing the potential 

technical capabilities of the means of training at the generation of a sequence of the diverse 

of information fragments by the different ways (text, table, flat scheme, volumetric scheme, 

the static or dynamic audio- and video-stream, sound scheme as the main or accompanying). 

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

allows to present CM of the subject of training as follows: CM2
2  = {PR1

2 , PR2
2 , PR3

2}, 

where the available in its basis portraits of the parametrical CM are presented in the analytical view: 

• the first portrait of the parametrical CM of the means of training PR 1
2={KP1

2}, where: 

KP1
2 = {Pr1

2, Pr2
2}, in its turn: 

Pr1
2 = {VP1

2, VP2
2, VP3

2}, Pr2
2 = {VP4

2}, and also 

VP1
2 = {P1

2, P2
2, P3

2}, VP2
2 = {P4

2, P5
2, P6

2}, VP3
2 = {P7

2, P8
2, P9

2, P10
2}, VP4

2 = {P11
2, P12

2, P13
2, P14

2}; 

• the second portrait of the parametrical CM of the means of training PR2
2={KP2

2}, where: 

ВС2
2 = {С3

2, С4
2, С5

2, С6
2}, в свою очередь: 

С3
2 = {ВП5

2}, С4
2 = {ВП6

2, ВП7
2}, С5

2 = {ВП8
2, ВП9

2, ВП10
2, ВП11

2, ВП12
2}, С6

2 = {ВП13
2}, 

а также ВП5
2 = {П15

2, П16
2, П17

2, П18
2, П19

2, П20
2, П21

2, П22
2}; ВП6

2 = {П23
2, П24

2, П25
2, П26

2, П27
2, П28

2, П29
2, П30

2}; 

ВП7
2 = {П31

2, П32
2}; ВП8

2 = {П33
2, П34

2}; ВП9
2 = {П35

2, П36
2}; ВП10

2 = {П37
2, П38

2}; ВП11
2 = {П39

2, П40
2}; 

ВП12
2 = {П41

2, П42
2}; ВП13

2 = {П43
2, П44

2}; 

• the third portrait of CM of the means of training is presented in the view PR3
2={KP3

2}, where: 

KP3
2 = {Pr7

2}, в свою очередь: 

Pr7
2 = {VP14

2}, а также 

VP14
2 = {P45

2, P46
2, P47

2}. 

The available portraits of the parametrical CM of the means of training allow with sufficient 

accuracy for practice to characterize the object, process or phenomenon  to be researched. 

The parametrical identification of CM of the means of training is carried out on the basis 

of the technical description of the means of training in the course of its life cycle, at the same time us-

ing the technique of research of the parameters of CM of the means of training is located in the basis of the apparatus 

of the developed cognitive modeling technology for the system analysis of IEE [2, 4, 6, 7, 10]. 

The modifications of the program realization of the procedural and declarative basis 

of functioning of the means of training (ET), including the changes of the infological scheme of the database, 

are directly reflected in the technical description of the means of training and significantly effect 

on the values of the actual set of parameters of CM of the means of training, and also have 

a great influence on its structure, which is potentially presented by the different ways. 
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CM of the means of training is presented in the view of the hierarchical two-level structure by means 

of  the proposed or iented graph,  combining  the theory of  sets  (pic .  8)  [4 ,  6 ,  7 ,  10] . 

 

The first aspect 

The selected object of research is considered in the context of a row of aspects 
 

 
 
 
 Private physiology  
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Pic. 8. The structure of the cognitive model of the means of training  

in the view of oriented graph 

The oriented graph, combining the theory of sets allows to conveniently clearly 

to interpret the structure of CM of the means of training only from the analytical point of view, 

and also indicates about the potential possibility of algorithmization of all elements of the structure of CM. 

At the construction and analysis of the elements of CM the reduction is permissible, it may not observe 

the symmetry at its (re)construction by means of the algorithm of formation of the structure of CM. 
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CM of the means of training in the view of the multi-level structural scheme is presented (pic. 9). 

 

 

 

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 ) 

 

   
2

33P /
2

34P “automatic /  

    manual switching” (
2

8VP ) 

 

2

31P /
2

32P “complete / detailed  

      representation” (
2

7VP ) 

 

2

1KP “Representation of information” 

 

2

1Pr “Visual representation” 

 

2

1PR “Physiological portrait” 

Physiological aspect 

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

 

 
 
 
 

Private physiology  

of analyzers 

Cognitive  

psychology 

Applied  

linguistics 

The cognitive model of means of training characterizes the potentially possible kind, style and features of generation  

of information-educational influences in the process of individually-oriented formation of knowledge 

Psychological aspect Linguistic aspect 

2

1P “type of pattern” 

2

2P “color of background” 

2

3P “combination of colors” 

 

2

4P “set of font” 

2

5P “size of symbol pointtype” 

2

6P “color of symbol” 

2

3VP “Color schemes” 

2

7P “at achromasia” 

2

8P “at protanopia” 

2

9P “at deuteranopia” 

2

4VP “Parameters of reproduction 
of sound stream” 

2

11P “volume” 

2

12P “timbre” 

2

13P “type of stream” 

2

2KP “Way of representation” 

2

15P “textual (text)” 

 

2

17P “flat scheme” 

2

18P “volumetric scheme” 

2

19P “sound main” 

2

20P “sound accompaniment” 

2

21P “combined scheme” 

2

22P “special scheme” 

2

10P “at tritanopia” 

2

2PR “Psychological portrait” 

2

1VP “Parameters of background” 

2

2VP “Parameters of font” 

2

16P “tabular (table)” 

 

2

3PR “Linguistic portrait” 

 

 

2

23P “navigation on course” 

2

24P “addition of modules” 

2

25P “choice of kind of inf.” 

2

26P “choice of style of repr” 

2

27P “choice of speed” 

2

28P “creative tasks” 

2

29P “additional modules” 

2

30P “additional literature” 

 

2

43P “fast” 

2

44P “slow” 

2
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2

6VP “Additional parameters” 

2
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2
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2

13VP “Speed of display” 

2

14P “sound scheme” 

2

2Pr “Sound representation” 

 

Pic. 9. The structure of the cognitive model of the means of training   

in the view of the multi-level structural scheme 
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The features of diagnostics of the parameters of the cognitive model  

of the subject of training 

The theoretical CM of the subject of training and CM of the means of training act as the potentially 

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

on the several independent portraits having a certain scientific justification and stratified 

on a row of sets, located at the different levels of the allocated hierarchy of model (CM). 

The diagnostics of the values of parameters of CM is carried out in a certain sequence 

by means of using of the method of research of the parameters of CM regardless of the kind 

and structural features of the parametrical CM based on the methods of research in the form of tests. 

The kind of parametrical CM depends significantly from the subject area and the object of research, 

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

w h i c h  c h a r a c t e r i z e  t h e  s e l e c t e d  o b j e c t  f o r  t h e  s u b s e q u e n t  a n a l y s i s . 

For the creation, analysis and the improvement in the efficiency of functioning of IEE and ATS 

with the properties of adaptation based on the parametrical CM block the two CM are introduced into the consideration: 

CM of the subject of training and CM of the means of training, at the same time each CM includes three portraits, 

the three scientific aspects of the analysis of the selected object of research and the three areas for the scientific justification. 

The typical sequence (algorithm) of carrying out of the research of parameters of CM includes: 

• the preliminary stage – the search, selection, the initial analysis, the classification and systematization 

of the various scientifically-reasonable methods of diagnostics of the given parameters of CM; 

• the preparatory stage to the research of parameters of CM – adjustment of the applied DM; 

• the diagnostics of the values of parameters of CM – the automated testing of individual 

features of the contingent of trainees by means of a set of methods of research; 

• the accumulation and primary mathematical processing of a posteriori data – it is carried out 

on the basis of a series of experiments, involves the analysis of compliance to the normal law 

of  d is t r ibut ion  of  the  nominal  values in  the samples  with  a  pos ter ior i  da ta ; 

• t he  s ec on dar y  ma t hemat i ca l  p r oce s s i ng  o f  a  p os t e r io r i  da t a  –  r ep r ese n t s 

the mathematical  processing by means of using of a set  of stat istical  methods; 

• the interpretation – the scientific substantiation of revealed dependencies and regularities, 

their graphical interpretation with the presentation of conclusions and essential comments. 

The analysis and interpretation of the obtained regularities and dependencies actualizes 

the use of the means of visualization in the basis of the packages of mathematical statistics, the systems 

of spreadsheets, the multimedia presentations, which allow to visually present and discuss 

the  qual i ta t ive  changes  on  the  seminars  based  on  the  quant i ta t ive  va lues  of  s igns . 



 18 

The diagnostics of the values of parameters of the cognitive model of the subject of training 

The diagnostics of parameters of CM of the subject of training is carried out on the basis of the technique 

of research of the parameters of CM of the subject of training and the applied DM, that allows to provide: 

1. The preparatory stage to the research of different parameters of CM of the subject of training: 

• the analysis and verification of the existing structure of the theoretical CM of the subject of training; 

• the formation of an actual set of parameters  of CM for the subsequent research 

based on a  priori  given theoretical  structure of CM of the subject  of training; 

• the modernization and recombination of the existing methods of research of the existing 

parameters of CM of the subject of training, located in the basis of the database of the applied DM; 

• the searching and selecting of a set of various methods of research from the certain applied 

areas, related with the object of research and the problem environment for the diagnostics 

of new parameters in the basis of the being created experimental CM of the subject of training; 

• the modernization of the existing and creation of new procedures for the realization of automation 

of the process of diagnostics of the newly included parameters of CM of the subject of research; 

• the collection of a list of the names of groups and parameters of examinees for the realization of formation 

of  the  da tabase  wi th  t he  accounts  of  users  and a  pos ter ior i  da ta  of  t es t ing ; 

• the filling of the database with the parameters of the methods of research in the basis of the applied 

DM by the  ava i lable  va lues  of  parameters  of  the  used  methods  of  research; 

• the filling of the database with the parameters of the accounts of users in the basis of the applied 

DM by the  values  of  parameters  of  the  new and exis t ing  accounts  of  users . 

2. The  automated  te s t ing  of  t he  i ndiv idual  fea tures  of  t he  cont ingent  of  t r a inees : 

• the providing of clarifications and personal cards for the registration of a posteriori data of testing; 

• the carrying out of cycle of the automated diagnostics of parameters of CM of the subject of training 

based on the specified methods of research by means of using of the applied DM; 

• the registration of a posteriori data of research in the form of test on the personal cards 

of examinees and in the database of the complex of programs with a posteriori data of testing; 

3. The systematization of a posteriori data of testing based on a series of experiments : 

• the classi f icat ion  and sor t ing of  a  poster ior i  data  of  tes t ing  in the database ; 

• the formation of samples and complexes for the realization of primary and secondary processing 

of a posteriori data of a series of experiments by means of the packages of statistical analysis; 

4. The processing of a posteriori data of research, obtained in the course of a series of experiments: 

• the systematization of a posteriori data of research of the parameters of CM of the subject of training; 

• the archiving of the temporarily unused methods of research and a posteriori data. 
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The diagnostics of the values of parameters of the cognitive model of the means of training 

The diagnostics of the values of parameters of CM of the means of training is carried out on the basis of the technique 

of research of the parameters of CM of the means of training, which enters in the basis of the apparatus of the created 

CMT and the technical description of the means of training for the providing of the system analysis of IEE: 

1. The preparatory stage to the research of various parameters of CM of the means of training: 

• the analysis of the existing formed theoretical structure of CM of the means of training; 

• the format ion  of  an actual  set  of  parameters  of  CM of  the means of  t raining 

fo r  t he  subsequen t  use  d i r ec t l y  based  on  t he  t heore t i ca l  s t ruc ture  o f  CM ; 

• the analysis of the available technical description for the verification of a set of parameters of CM 

of the means of training with the purpose of subsequent support of the process of conducting of the experimental 

researches and adjusting of the parameters of the means of training (the adaptive ET) [3, 9]; 

• the searching, selecting and systematizing of a set of various technical descriptions and manuals 

to the means of training for the support of the potential possibility of addition of the new 

parameters in the basis of the created experimental structure of CM of the means of training; 

• the modernization of existing and the creation of new procedures for the realization of the automation 

of diagnostics of the newly included actual parameters of CM of the means of training; 

• the formation of the database in the basis of the applied DM with the values of parameters 

of the accounts of users and the obtained experimental CM of the means of training. 

2. The methodical support of the complete cycle of automated testing of the individual 

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

• the providing of various comments, explanations and recommendations on the questions of creation, 

introduction and practical use of the different means of training (the adaptive ET); 

• the control and instructing for the providing of registration of aposteriori data 

of research on the personal cards of examinees and into the database of the complex of programs. 

3. The systematization of a posteriori data on the fact of conducting of a series of experiments: 

• the comparison of various parameters of the displaying of information of ET with IFPST; 

• the formation of samples and complexes with a posteriori data for the realization of primary 

and secondary mathematical processing of a posteriori data of a series of experiments; 

• the recommendations to the improving of the architecture of components of ATS based on the block of CM. 

4. The processing of a posteriori data of testing of the obtained in the course of a series of experiments: 

• the saving of a posteriori data of research of the technical parameters of the means of training (ET); 

• the backup copying of the values of parameters of the components of IEE and ATS, which reflect 

the potential technical capabilities of displaying and processing of the information [6, 8, 9]. 
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The conclusions in the result of practical use  

of the parametrical cognitive model block 

1. CM of the subject  of training directly allows to characterize the features of primar y 

sensory perception (psychophysiology), processing (cognitive psychology) and understanding 

( co gn i t i ve  an d  a pp l i ed  l i n gu i s t i c s )  o f  t h e  c on t en t  o f  a  s e qu en ce  o f  i n fo rma t i o n 

fragments in a certain  language, which reflect  the content of the subject  of study ing. 

2. CM of the means of training reflects the potential technical parameters of displaying 

of  a  sequence  of  informat ion  f ragments  of  the  d if fe rent  kind  in  the  d if fe rent  way . 

3. The parametrical CM block allows to carry out the system analysis of the efficiency of functioning 

of IEE and ATS taking into account the parameters of CM of the subject of training and CM of the means of training. 

4. The innovative ways of representation of the structure of the parametrical CM are offered. 

5. The optimal combination of the values of parameters of the displaying of sequence of the information 

fragments is calculated taking into account IFPST stored in CM of the subject of training 

and the parameters of CM of the means of training reflecting the potential technical capabilities 

of the adaptive ET (the adaptive representation of information processor is offered, which 

is made according to the block-modular principle taking into account the features of parallel architecture [3, 6]). 

6. The practical use of the obtained scientific results has been carried out  since 2004 y. 

in the learning process of “The international banking institute” and since 2003 y. in the learning process 

of “The Saint-Petersburg state electrotechnical  university "LETI"”, and in the course 

of carrying out of a series of experimental  researches the two acts  about practical  use 

and the four copyright certificates on the obtained scientific results  have been received. 

7. The technological process of controlled formation of knowledge of the contingent of trainees 

acts as the difficult for carrying out of the system analysis on the basis of cognitive modeling 

technology [6], includes a set of gaps and phases of information processing, it significantly 

depends from the different parameters, caused by the subject and technical means of training [11]. 

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

was carried out  by means of  using of the generally-accepted indicators of efficiency 

(resultativity) of the process of automated formation of knowledge of the contingent of trainees: 
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YYkkkK , where coefficients 1k , 2k , 3k  accordingly indicates 

a bs o lu t e ,  com par a t i ve  an d  r e l a t i ve  i nd i ca t o r s  o f  r e su l t a t i v i t y  o f  t h e  f o rma t i o n 

of knowledge of the contingent of trainees [2, 4, 6, 8, 10], and the results of statistical processing 

of a posteriori data of a series of experiments are processed, summarized and consolidated in tabl. 1 [11]. 
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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 trainee 

1 2 3 4 5 6 7 8 

The indicators of 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 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 resultativity of training for 2006 y. (from 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. In the result of the regression analysis of a posteriori data the obtained values of the coefficient 

of multiple correlation (CMC = 0.558) and the coefficient of  multiple determination 

(CMD = 0.312) indicate, that 31.2% of the dispersion of the dependent variable iY


 (the estimation of LRKT) 

is determined directly  by the variation of  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


. 

T h e  n o m i n a l  v a l u e s  o f  i n i t i a l  (  )  a n d  s t a n d a r d i z e d  c o e f f i c i e n t s  (
' ) 

of the linear model of multiple regression )( iKY


 are presented in the report on SRW [11]. The constant is 4.653. 
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The predictors (the independent variables) in the linear model of multiple regression 

are presented, at the same time the resultativity of training Y  (the estimation of LRKT) as the dependent variable 

or factor, which determines the efficiency of process of the formation of knowledge of the trainee. 

The predictors (factors) determine the degree of influence on the resultativity of the formation of knowledge. 

T h en  th e  l i ne a r  eq ua t i on  o f  mu l t i p l e  r e g res s io n  t ak es  t h e  f o l l owi ng  v i ew : 
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The predictors are indicated as follows: VOZR – age, К7 – achromasia, К8 – protanopia, 

К9 – deuteranopia, К14 – verbal intelligence, К15 – deduction, К16 – combinatorics, К17 – reasoning, 

К18 – analytics, К19 – induction,  К20 – mnemonic and memory,  К21 – planar imagination, 

К 2 2  –  vo lumet r i c  t h in k i ng ,  К 2 3  –  ve r ba l  a s so c i a t i v i t y ,  К 2 4  –  ve rba l  o r ig i na l i t y , 

К2 5  – verbal uniqueness,  К2 7  – figurative associativity,  К2 8  – figurative originali ty , 

К29  – figurative uniqueness,  К45  – the level of proficiency in the language of statement . 

10. CMT allows to realize the additional contour of adaptation based on the parametrical CM block, 

and also to conduct  the  complex system analysis  of  IEE,  directed  on the  increasing 

in the efficiency of functioning of ART system and the resultativity of the process of the formation 

of knowledge of the contingent of trainees with the minimal transactional and time costs. 

11. In the course of carrying out of the discriminant analysis the several groups of trainees 

in dependence from the estimation of LRKT: “5” – excellent-students; “4” – good-students; “3” – mediocre-students [11]. 

Pic. 10 reflects the geometrical interpretation of position of the centroids of the classes 

corresponding to the allocated groups of trainees in the space of coordinates of the two canonical functions. 

Function 1

420-2

F
u
n
c
t
i
o
n
 
2

4

2

0

-2

5

4

3

Canonical Discriminant Functions

Group Centroid

5

4

3

Y3

 

3 – «троечники» 

Ф
у

н
к

ц
и

я
 2

 

Канонические дискриминантные функции 

4 – «хорошисты» 
5 – «отличники» 

центроид  

классов 

Y – УОЗО 

3 

4 

5 

Функция 1 

4 

2 

0 

-2 

-2 0 2 4 

+ + 

+ 

+ 

+ 

+ 

+ 

 

Pic. 10. The centroids of classes of trainees in the space of canonical functions 
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