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In the dissertation the research and the system analysis of the information 

technologies for the support of the information environment of automated training is conducted, 
the features of the structure of the adaptive information-educational environment 
of the automated (remote) training based on the cognitive models are presented, 
the cognitive modeling technology and the structure of the parametrical cognitive models 
f o r  t h e  a d a p t i v e  i n t e l l i g e n t  a u t o m a t e d  t r a i n i n g  s y s t e m s  ( a t  d i s t a n c e ) , 
a n d  a l s o  t h e  e x p e r i m e n t a l  c h e c k i n g  o f  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 
for the system analysis and the increasing of efficiency of the information interaction 
of the diverse subjects of training and the various means of training of a new generation. 

A s  t h e  s u b j e c t  o f  r e s e a r c h  a c t s  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 
for the system analysis of the information-educational environment of the automated (remote) 
t r a i n i n g  s y s t e m  ( e n v i r o n m e n t )  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 e d  o n  t h e  i n n o v a t i v e  p a r a m e t r i c a l  c o g n i t i v e  m o d e l s  b l o c k . 

The system analysis of the structure of the adaptive information-educational 
environment of the automated (remote) training based on the cognitive models was carried out, 
in particular the organization and technological stages of the automated (remote) 
training with taking into account of the individual features of personality of the subjects of training, 
t h e  s o f t w a r e  o f  a u t o m a t e d  t r a i n i n g  a s  a n  i n f o r m a t i o n  p r o c e s s , 
the features of the structure of the technological process of automated training (at distance) 
and the levels of presentation of the structured data in the information-educational environment, 
the algorithms (principles) of functioning of the various classical and innovative 
c o m p o n e n t s  o f  t h e  a u t o m a t e d  t r a i n i n g  s y s t e m  ( a t  d i s t a n c e ) 
(in particular the adaptive electronic textbook, the laboratory workshop and library, 
t h e  b as i c  and  app l i ed  d i agno s t i c  modu le s  and  e l ec t ron i c  d ean ' s  o f f i ce ) , 
t h e  s t r u c t u r e  o f  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  a  s e q u e n c e 
of information fragments processor based on the parametric cognitive models, 
the specifics of the channels of information interaction of the subjects and means of training. 

The cognitive modeling technology and the structure of the parametrical cognitive 
models for the adaptive systems of automated training (at distance) are presented. 

The experimental checking of cognitive models for the system analysis and the increasing 
of efficiency of the information interaction of the subjects and means of training was carried out, 
in particular the primary statistical processing of a posteriori data assumed the searching 
of the anomalies of sequences of the nominal values in the samples with a posteriori data 
(the revealing of anomalous emissions and artifacts in the values, the formation of primary 
descriptive statistics, the calculation of the critical values of indicators and the displaying of graphs), 
and also the secondary statistical processing of a posteriori data was carried out 
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The introduction 
The scientific community throughout the formation of modern civilization 

allocates the problem of human in a changing world and researches it in the various angles. 

The processes of globalization, having influence on the evolutionary development of the economic 

and social formations of society, actualize the task of adaptation of the structure and content 

of education to the requirements of diverse entrants in the conditions of real validity. 

In the course of the process of evolutionary development of society the transition from the industrial stage 

to the information causes the significant increasing of the role and degree of participation 

of the intellectual kinds of activity of the specialists in the various subject areas, 

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

accent ing  the  specia l  a t ten t ion  f rom the  s ide  of  many ( fore ign)  countr ies , 

the nat ional  and internat ional  organizat ions and enterprises  (corporat ions) 

to  the  po ten t i a l  poss ib i l i ty  o f  widesp read  in t roduc t ion  and  prac t ica l  use 

of the various information and communication technologies (ICT) in the education. 

The level of technological development of the different global information systems 

and tele-communication networks lays the bases of a new planetary infrastructure – 

“the infosphere” (the new scientific term was introduced by the acad. of “RAS” Ershov A.P.), 

in which the information and scientific knowledge present the most important strategic 

resource and the acting factor of development of the mankind on the threshold of the third millennium. 

The information interaction between the sources and consumers of information 

is complicated and acts as a measure of participation by the degree of inclusion into the difficult processes 

of creation, distribution and use of the information resources, products and services: 

in the artificial systems (from the local regulators to the global computational networks), 

in the natural systems (from the molecular-genetic to the level of community and society), 

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

(“person – machine”, “natural – artificial intelligence”) [1,  2,  3,  23,  33,  37,  39]. 

The development of the systems of education of the different countries at the international level 

poses the increased requirements to the quality of preparation of the qualified specialists. 

From the modern establishment of the system of education and science requires the introduction 

of the new (information) technologies and the methods of (adaptive) training (at distance), 

providing the fundamentality of preparation of the diverse specialists (experts) 

with the observance of  various exist ing “The s tate educational  s tandards”, 

the development of communicative , creative, professional and other abilities , 

the needs in the self-education due to the potential  multivariability of content 

and the development of different kinds of support of the (automated) educational process [19, 67]. 

The informatization of educational establishments (EE) involves the automation 

of information-educational environments (IEE) by means of the introduction of ICT [80, 88, 129]. 



 8 

The emergence and continuous evolution of information “hyper-highways” 

(in particular directly “WWW” (“World wide web”) – “The world wide web”) 

initiates the rethinking of capabilities and position of the system of education in the society, 

as  the t radi t ional  (s imple)  and innovat ive (diff icul t )  ICT develop  quicker , 

t h a n  t h e  p o t e n t i a l  c a p a b i l i t i e s  o f  t h e i r  p r a c t i c a l  u s e  i n  I E E  [ 1 5 1 ] . 

The commission on educational technologies at the international organization 

“IEEE” (““The institute of electrical and electronics engineers leaning technology task force”) 

emphasizes the special  actual i ty  of  development  and use of  IT of  t ra ining, 

offer ing  the  fo l lowing  d irec t ions :  the  au tomated  t ra in ing  systems (A TS), 

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

the methods and means of training, the structuring and representation of knowledge (meta-data), 

the multimedia and hypermedia of technology, cognitive informatics and computer graphics, 

the object-oriented paradigm and high-technological environments of programming. 

Directly in the worldwide declaration about higher education XXIst century, 

adopted in Paris city in 1998 year, emphasizes the active influence of various ICT 

on the acquisition of knowledge (the structured data) and skills by the trainees 

by the means of support of the quality in the sphere of higher (professional) education. 

The compliance of  exist ing  educat ional  preparat ion to  the  various modern 

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

acts as the priority task of politics of The Government of RF in the sphere of education [42, 43]. 

The traditional education is oriented for the most part on the acquisition 

of the knowledge, abilities and skills by the trainee, necessary for the chosen specialty. 

T h e  f u n d a m e n t a l  s c i e n t i f i c  p r i n c i p l e  a c t s  “ t h e  e d u c a t i o n  f o r  a l l  l i f e ” , 

at which the obtained knowledge in the course of the educational process directly 

improved by the way of the improving of qualification of the diverse subjects of training. 

The scientific principles “the education  for all on lifelong” and “the open training” 

ac t s  a s  th e  h igh es t  p r io r i ty  o f  many  edu ca t ion a l  and  sc i en t i f i c  cen t re s . 

The purpose of reforming of the system of education and science at the level of country – 

the accumulation of unique knowledge by means of the searching of actual information 

and the dynamical updating of information resources in the information storages, 

allowing to motivate the significant interest and necessity of the subjects of training 

to the continuous independent training (at distance) by the means of introduction 

of the technologies of automated (remote)  training (ART) [41, 56, 57, 105]. 

At the modern stage it is necessary to take into account the individual features of the subjects of training, 

for example, the development of the convergent and divergent abilities (creativity), 

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

and also the ability independently  to form, deepen and update of knowledge. 

The theory and practice of creation of IEE of the different EE actualizes the need of development 

of the organizational, methodical and technical support [7, 8, 14, 20, 22, 34, 36, 47, 61, 91]. 
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To the priority scientific aspects of the informatization of education today include [119]: 

• the social aspect – the revealing of the main functions of the various means of ICT 

for the intensificat ion of productive activity of the diverse specialists 

in the various spheres of social activity of the society, including in the education, 

the prediction of possible social consequences of the informatization of education [9]; 

• the regional aspect – taking into account the territorial features of functioning of EE 

in the various regions of country as the elements of the system of education and science 

according to  the exis t ing  various requ irements and exist ing  support : 

t h e  l e g a l ,  a d m i n i s t r a t i v e ,  e c o n o m i c ,  t e c h n i c a l  a n d  o t h e r  [ 1 2 ] ; 

• the organizational aspect – initiates the synthesis of the organizational structure of IEE 

and the realization of the control of training as the technological process [80, 148]; 

• the technical aspect – the analysis of approaches to the introduction of the various achievements of ICT 

and the determining of the directions of automation of the processes in the sphere of education [85, 128]; 

• the program aspect – the selection of perspective technologies and tool environments 

for the realization of the means of automation of training of a new generation in IEE [12, 52, 67, 70, 77]; 

• the introduction aspect – the questions of introduction of the means of automation in the learning process 

and the selection of criteria for the estimation of efficiency of their use [90, 125, 127]; 

• the pedagogical aspect – the analysis of different conditions, facilitating to the realization 

of purpose installations at the using of IT in IEE [62, 124, 136, 137, 178, 197]; 

• the linguistic aspect – the systematization of scientific approaches to the research 

of the processes of understanding of the content of information in the subject of studying (discipline), 

p r e s e n t e d  o 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 , 

the development of the various methods of the modeling of communicative interaction 

and the algorithms of the automated analysis of text [46, 114, 115, 171, 140, 153]; 

• the psychological aspect – the providing of regulation and self-regulation, activity 

and motivation of the subject of training with the taking into account of mental processes, properties 

and the individual features of personality [59, 60, 63, 68, 69, 81, 98, 134]; 

• the physiological aspect – the studying of regularities of the sensory perception of information 

at the realization of the (adaptive) training based on ICT [64, 130, 131, 139, 154, 175]; 

• the ergonomic aspect – the determination of various conditions, requirements and restrictions, 

providing the protection of health in the process of labor activity of the subjects of IEE [28]; 

• the economic aspect – the calculation of profitability of the introduction of the different of ICT in IEE. 

The considered nodal  aspects  can be the subject  of  s eparate  scienti f i c 

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

the emergence of various traditional and innovative approaches, methods and technologies. 
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The complex scientific approach with the taking into account of the various applied researches 

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

will allow to create and introduce the means of the automation of training of a new generation, 

and also the organizational, technical, program, methodical and other support, 

in which designates the role, place, functions and tasks of the subjects and means of training in IEE. 

The actuality of the theme of research is explained by the evolution of priorities from the side 

of the state and international bodies,  regulating the poli t ics of development 

of the system of education and science and the informatization of the educational and scientific spheres, 

the expanding of a set of various requirements to the creation and use of IEE of EE, 

the imperfection of the existing scientific-methodical and technological apparatus 

for the system analysis and the estimation of the efficiency of information interaction 

between the diverse subjects of training and the different means of training in IEE, 

the lack of the universal scientific approach (technology, method or algorithm) 

to estimate the quality of the formation of knowledge as the controlled technological process, 

developed in the context of the applied bases of physiology, psychology and linguistics and so on, 

and also the continuous dynamic development and the emergence of significant novations 

in the area of IT and the integrated environments of programming in the languages of high level, 

the emergence of a row of problems in the various spheres of social activity of the society, 

influencing on the consumer preferences of educational resources, products and services: 

• the globalization of information environment of the post-industrial (information) society 

and the high rates of scientific-technical progress (the information revolution) 

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

as the aggregative aggregate of accumulated knowledge in the various subject areas, 

determining the specifics of controlled educational technological process, 

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

(physiological, psychological, linguistic and others) of the subjects of training, 

directly the consumer (subjective)  preferences (requirements) of which 

indirectly influence on the organizational-methodical and technological bases 

of the controlled process of the formation of knowledge of the trainees in the automated IEE; 

• according to the principles of automated training and open education, 

the  learning  process  of  th e  modern  EE is  based  on the  pract ical  us e 

o f  w i d e  c a p a b i l i t i e s  o f  t h e  a u t o m a t e d  ( o p e n )  I E E  o f  A R T  s y s t e m , 

for the formation of which requires the active work of specialists (experts) 

in the preparation and support of the information-educational resources, 

but insufficiently developed the technologies of creation of such learning-methodical 

materials of a new generation, taking into account the individual features of subjects. 

There is the essential necessity of creation of the new approaches, methods and technologies 

for the research of capabilities of IEE and the estimation in the efficiency of functioning 

of the adaptive means of training, allowing to generate the educational influences (EI) 

based on the individual features of personality of the subjects of training (IFPST). 
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The characteristics of the degree of development and the recognition of actuality of the problem 

in the scientific community traced in the scientific researches of the Russian scientists 

(Andreev A.A., Apatova N.V., Gein A.G., Gershunsky B.S., Ershov A.P., Lapchik M.P., 

Matros D.Sh., Mashbitz E.I., Polat E.S., Rober t I.V., Skibitsky E.G. and others) . 

The organization, technical and methodical support of the technological process of ART 

in the sphere of higher education is reflected in the works of domestic and foreign scientists 

(Zhafyarov A.Zh., Ivannikov A.D., Krivosheev A.O., Sovietov B.Ya., Tikhonov A.N., Knight R. and others). 

The important theoretical direction in the studying of problem of the informatization of education 

is the conception of realization of the personally oriented training based on IT 

(Bim-Bad B.M., Bondarevskaya E.V., Petrovsky A.V., Yakimanskaya I.S. and others). 

The questions of application of IT in the education are researched on a row of the main directions: 

the psychological-pedagogical aspects of the formation of knowledge based on the modern of IT 

(Dillon A., Jonassen D.H., McKnight C., Hawk P.P., Wilson B.G. and others), 

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

(Briggs L., Elkerton J., Furlong M.S., Harrison N., Kearsley G., Seidel R.J. and others), 

the technologies of RT (Bradford L.P., Knowles M.S., Moore M.G., Solomon E.D. and others), 

the perception of electronic information (Dillon A., Norman D., Salomon G. and others). 

The mathematical methods and models of analysis and synthesis of the automatic control system 

(Andronova A.A., Eiserman M.A., Besekersky V.A., Gantmacher F.R. and others), 

the theory of open systems (Haken H., Sauermann H., Uemov A.I. and others), 

the theory of the modeling of learning process (Bespalko V.P., Clarin M.V., Mashbitz E.I. and others), 

theory of (intellectual) systems (based on knowledge) and the languages of the presentation of knowledge 

(Andreev V.P., Ivashchenko K.I., Popov E.V., Pospelov G.S., Pospelov D.A. and others), 

the theory of algorithms (Gorelik A.L., Gurevich I.B., Efimova S.M., Zhuravlev Yu.I. and others), 

the object-oriented paradigm in the high-technological environments of programming 

(Davies S.R., Gates B., MacAlistair J., Stinson K., Thompson K.L., Zikhert K. and others). 

The problem of IT in the “adaptive” training not yet been widely solved, 

although its applied tasks, important due to their fundamentality, were developed 

by the teachers, physiologists, psychologists, linguists and specialists in the area of IT: 

the problems of the theory of pedagogical systems and the innovative processes in the education 

(Halperin P.Ya., Zagvyazinsky V.I., Zinchenko V.P., Makhmutov M.I. and others), 

the personal-oriented training (Amonashvili S.A., Bondarevskaya E.V., Yakimanskaya I.S. and others), 

the technologies of programmed training (Bespalko V.P., Gershunsky B.S., Talyzina N.F. and others), 

the fundamental provisions of the psychological-pedagogical bases of use of the new IT 

(Akhutina T.V., Gein A.G., Ershov A.P., Leontyev A.A., Talyzina N.F. and others), 

the modeling of IEE and the programmed training (Bespalko V.P., Gershunsky B.S. and others), 

the psychophysiology of perception (Izmailov Ch.A., Krol V.M., Smirnov V.M. and others), 

cognitive psychology (Druzhinin V.N., Zinchenko TP, Kholodnaya M.A. and others) 

and cognitive linguistics (Gik M.L., Kobrina N.A., Potapova R.K. and others). 
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The analysis of the modern stage of development of the traditional approaches to the creation of IEE 

and the technologies of ART allows to reveal the most significant contradictions: 

• the  new IT offers  a  wide  potent ia l  poss ib i l i t ies  for  the  organizat ion 

of the process of training, but the level of their application in HEIs is not large enough; 

• the existing technologies of creation of the automated means of training 

and learning-methodical complexes (LMC) practically do not take into account the individual 

features of information processing by the trainee as the subject of the process of training; 

• the improvement of organization and the technologies of the process of ART cause 

the necessary of analysis of the efficiency of functioning of IEE with the taking into account 

o f  I F P S T  ( 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 ,  l i n g u i s t i c  a n d  o t h e r s ) ; 

• the requirements to the modern IEE initiate the realization of accumulation 

of the operative processing of data, characterizing the individual dynamics 

of changing of the indicators of efficiency of the formation of knowledge of the trainees, 

but the potential of introduced IT of monitoring of the educational process is insufficient. 

The object of research is the technologies, methods and algorithms of IEE of ART system of EE. 

The subject  of  research  i s  the cognit ive model ing technology (CMT) 

for the system analysis of IEE of ART system (environment) with the properties of adaptation 

b a s e d  o n  t h e  i n n o v a t i v e  p a r a m e t r i c a l  c o g n i t i v e  m o d e l s  b l o c k  ( P C M B ) . 

The research is directed on the possibil i ty of analysis of the automated 

IEE and the realization of individually-oriented learning process with taking into account 

of the physiological, psychological and linguistic features of the subject of training. 

The hypothesis of research is based on the assumptions about the continuity of development 

of a new IT and the expansion of sphere of their use in the education, providing 

the possibility of realization of the means of adaptive training in the automated IEE, 

taking into account the physiological ,  psych ological ,  l inguist ic  and others 

the features of the subjects of training (of the educational process), which, in the end account, 

will allow to provide the controlled formation of knowledge of the trainee with the minimal 

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

and also withstand the required level of preparation (the professional competence). 

The purpose of research  is the increasing in the efficiency of functioning 

of IEE of ART due to the means of realization of the individually-oriented formation of knowledge 

of the subject of training with using of the adaptive generation of a sequence of EI 

based on PCMB and the complex of programs for the automation of the tasks of research. 
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According to the hypothesis and purpose the following tasks of research are solved: 
1. The analysis of the theoretical bases of building of IEE of the adaptive training (at distance) 

with the model of the subject of training on the basis of the theory of automatic control, 
the features of organization of IEE of ART and the technologies of information interaction 
o f  the  d iverse  sub jec t s  o f  t ra in ing  wi th  the  var ious  means  o f  t ra in ing , 
and  a l so  the  main  ac t ions  ( the  t echno log ica l  gaps)  a t  the  o rgan iza t ion 
of technological process of the individually oriented formation of knowledge: 
the models of representation of EI, the (adaptive) algorithms of training (at distance), 
the specifics of realization of the continuous (dynamic) monitoring of academic-performance 
and the estimation of the level of residual knowledge of trainees (LRKT) in IEE of ART system. 

2. The research of the structure of IEE of ART system with the properties of adaptation based on PCMB: 
the features  of the structure of the communicative duplex (bidirectional) 
channel of information interaction of the subjects of training and the means of training, 
the organization of IEE and the main technological  stages (gaps) of ART 
as the difficult controlled technological process of the formation of knowledge 
and the  (program)  real izat ion  of  d i f ferent  components  of  ART sys tem; 
the revealing of the physiological, psychological and linguistic parameter s 
of information interaction between the subjects of training and the means of training, 
and also the ways of increasing of the efficiency of the formation of knowledge of the contingent of trainees 
with using of the adaptive means of training, functioning on the basis of PCMB. 

3. The  deve lopment  o f  CMT,  inc lud ing  d i rec t ly  the  t echn ique  o f  i t s  use , 
the algorithm of formation of the structure of the cognitive model (CM) , 
the techniques of research of the parameters of CM of the subject of training and the means of training 
and the algorithm of processing of a posteriori results of testing of IFPST and LRKT, 
and also the ways (models) of representation of the structure of the parametrical CM. 

4. The development of CM of the subject of training and CM of the means of training in the basis of IEE of ART 
(the multi-level structural scheme, combining the theory of mathematical sets). 

5. The development of the complex of programs for the automation of the tasks of research, including: 
• the adaptive electronic textbook (ET) – the adaptive means of training of the first generation, 

providing the individually-oriented generation of EI based on PCMB; 
• the laboratory workshop (LW) – the adaptive means of training of the second generation, 

providing the individually-oriented generation of EI based on PCMB; 
• the basic diagnostic module (DM) – the means of diagnostics of the first generation, 

realizing the automated estimation of LRKT in the subjects of studying 
with using of the rough scale of estimation based on the quantity of valid answers 
and the exact  scale  of  est imation  based on the sum of  scored points 
for each valid answer to the question of the method of research (test) ; 

• the applied DM – the means of diagnostics of the second generation , 
realizing the automation of research of the parameters of CM of the subject of training; 

• the electronic deanery (ED) – the means of control by the technological process of ART, 
providing the automated saving and displaying of the estimations of LRKT 
in the certain subjects of studying (disciplines) and the values of parameters 
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 and CM of the means of training; 

• the adaptive electronic library (EL) – the adaptive means of training, 
a l l o w i n g  t o  p r o v i d e  t h e  i n d i v i d u a l l y - o r i e n t e d  ( o p e n )  a c c e s s 
to the information resources and services of IEE of ART system based on PCMB. 

6. The development of the scientific-educational consortium, including the scientific organizations. 
To the main methods of  research  the  fo l lowing sho uld  be  included: 

• the theoretical – the theory of systems, informatics, the system analysis and modeling, 
the structuring and representation of knowledge, engineering psychology and pedagogics; 

• the experimental – the applied methods of private physiology of analyzers, 
cognit ive psychology,  applie d l inguist ics and mathematical  s tat is t ics . 
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To the main scientific provisions, submitted on the defence are following: 
I n  t h e  c o n t e x t  o f  t h e  s y s t e m  a n d  m o d e l  a p p r o a c h e s  t h e  s t r u c t u r e , 

characteristics and interrelationship of the elements of IEE of ART system are defined, including 
the organizational-methodical and program-technical resources, and also are developed: 
1. The generalized structure of the adaptive IEE of ART system of EE based on the innovative PCMB: 

• the generalized topological structure of the territorially distributed IEE: 
on the example of the geographically distributed (countries), regions and areas [225, 268]; 

• the typical scheme of information interaction of the information centre (IC) of EE 
and the various automated workplaces (AWP) of the subjects of training (at distance) [226]; 

• the typical scheme of remote information interaction of the different AWP 
of the diverse subjects of training of IEE of ART system of (the various) EE [226]; 

• the classification of the diverse subjects of training of IEE of ART system [226]; 

• the transformation of information in the technological process of the formation of knowledge [226]; 

• the classification of the practical methods of extraction and transmission of information 
(as the aggregate of knowledge) in the various subjects of studying (disciplines) [226]; 

• the modifications in the organization of IEE of ART system of (the modern) EE 
f o r  t h e  p r o v i d i n g  o f  t a k i n g  i n t o  a c c o u n t  o f  I F P S T  d i r e c t l y  [ 2 2 6 ] ; 

• the modifications in the technological process of the controlled formation of knowledge 
at  the realization of  the automated personally-oriented training [226]; 

• the generalized scheme of comparing of the modifications in the organization of IEE and the technology of ART 
for the realization of the contour of adaptation based on the innovative PCMB [226]; 

• the structure of the information-educational portal of the scientific (educational) centre: 
on the example of the information resources of “The scientific-educational consortium 
"System and financial analysis based on cognitive modeling technology"” [235-244]; 

• the structure of the information-educational portal of the teacher (the scientist): 
on the example of the information resource – the scientific-educational portal 
o f  “ " t h e  a u t h o r  o f  t h e  u n i q u e  t e c h n o l o g y "  o f  c o g n i t i v e  m o d e l i n g 
for the system, financial and difficult analysis” (“AUT CMT SFA”) Vetrov A.N. [262]; 

• (the recommended formal description – the calculation of) the structure of ART system 
with the properties (elements) of adaptation based on the innovative PCMB 
(by means of the apparatus of the classical theory of automatic control) [226]; 

• the information scheme, reflecting the algorithm (principle) of functioning 
of the main (basic) and applied (extended) DM in IEE of ART system [271, 272]; 

• the information scheme, reflecting the algorithm (principle) of functioning 
of the innovative adaptive means of training (ET and LW) in IEE of ART system [269]; 

• the innovative architecture of the adaptive means of training (ET and LW) based on PCMB [290]; 

• the branched information structure of the subject of studying (discipline), 
d isp layed a t  the  level  of  presenta t ion  of  data  by  the  means of  us ing 
of the innovative adaptive means of training (ET and LW) based on PCMB [226]; 

• the recommended schemes of the realization of branching for the linear and branched 
model of controlled process of the formation of knowledge of the contingent of trainees [226]; 

• the algorithm of processing of the events, initiated by the user (the subject of training) 
in the innovative adaptive means of training (ET and LW) based on PCMB [226]; 

• the semantic (structural) model of representation of the diverse information 
(a  sequences  of  d iverse  in format ion  f ragments  by  the  d i f ferent  way ) 
in the innovative adaptive means of training (ET and LW) based on PCMB [226]; 

• the structural-functional scheme of the adaptive representation of a sequence 
of  informat ion f ragments  processor  in  the subject  of  s tudying  [226] . 
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2. CMT for the system analysis and increase in the efficiency of functioning of IEE: 

• the generalized iterative cycle of CMT for the system analysis of IEE of ART system [203]; 

• the technique of use of CMT for the tasks of the system analysis of IEE of ART system [281]; 

• the recommended bases for the building of the structure of CM of a zero generation; 

o the formal models for the presentation of procedural data (the algorithms and procedures); 

▪ the representation of the structure of the parametrical CM by means of the logical model [226]; 

▪ the representation of the structure of the parametrical CM by means of the production model [226]; 

▪ the representation of the structure of the parametrical CM by the means of use 

of the (difficult) calculus of the theory of sets and the corteges on domains [226]; 

o the nonformal models for the representation of declarative data (data and knowledge); 

▪ the representation of the structure of the parametrical CM in the view of the frame model [226]; 

▪ the representation of the structure of the parametrical CM in the view of the semantic network [226]; 

▪ the representation of the structure of the param. CM in the view of ontology (the field of knowledge) [226]; 

▪ the representation of the structure of CM in the view of the multi-level structural scheme [226]; 

▪ the infological scheme of database (DB) for the representation of the structure of CM [226]; 

o the hybrid models for the representation of data in the poorly formalized areas; 

▪ the representation of the structure of the parametrical CM by the means of use 

of the (difficult) classical calculus of the theory of sets and the theory of graphs [226]; 

▪ the representation of the structure of the parametrical CM by the means of use 

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

t h e  t h e o r y  o f  g r a p h s  a n d  t h e  t h e o r y  o f  s e t s  [ 2 2 6 ] ; 

• the recommended bases for the building of the structure of CM of the first generation; 

o the hybrid models for the representation of data in the poorly formalized areas; 

▪ the representation of the structure of the parametrical CM in the view of the cognitive ring [313]; 

▪ the representation of the structure of the parametrical CM in the view of the cognitive disc [313]; 

▪ the representation of the structure of the parametrical CM in the view of the cognitive cylinder [311]; 

▪ the representation of the structure of the parametrical CM in the view of the cognitive cone [313]; 

▪ the representation of the structure of the parametrical CM in the view of the cognitive sphere [311]; 

• the recommended bases for the building of the structure of CM of the second and third generations; 

o the hybrid models for the representation of data in the poorly formalized areas; 

▪ the representation of the structure of the parametrical CM by the means of use 

of the one-, two-, three-, four-, five- and more-cognitive ring, cognitive disc, 

cognitive cylinder, cognitive cone and (or) cognitive sphere [311-315]; 

• the algorithm of formation of the structure of CM for the system analysis of IEE of ART system [226]; 

• the technique of research of the parameters of the innovative CM of the subject of training [226]; 

• the technique of research of the parameters of the innovative CM of the means of training [226]; 

• the algorithm of processing of a posteriori data of testing of the contingent of trainees [226]. 
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3. The  i nnov a t ive  PCMB fo r  the  sys t em ana l y s i s  o f  IEE  o f  ART sy s t em : 

• the innovative structure of the parametrical CM of the subject of training 

(the multilevel structural scheme, combining the theory of mathematical sets) 

[ the theoretical  structure of CM with the wide scientif ic justif ication : 

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

cognitive psychology and applied (mathematical) linguistics] [221-224]; 

• the innovative structure of the parametrical CM of the means of training 

(the multilevel structural scheme, combining the theory of mathematical sets) 

[ the theoretical  structure of CM with the wide scientif ic justif ication : 

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

cognitive psychology and applied (mathematical) linguistics] [221-224]; 

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

(CM of the optical and biological construct of the reduced eye of human) 

[the theoretical and experimental structure of CM with the wide scientific justification: 

cogn. informatics, psychophysiology of perception, ophthalmology and micro-surgery of eye] [226]; 

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

(CM of the optical and biological construct of the reduced ear of human) 

[the theoretical and experimental structure of CM with the wide scientific justification: 

cognitive informatics, psychophysiology of perception, otology and micro-surgery of ear] [226]; 

• * the structure of CM of the difficult chemical element (the nuclear polymer) 

with the one, two, three, four, five or more nucleuses (the plasmatic formations) 

in the view of the one-, two-, three-, four-, five- and more-cognitive sphere 

[the experimental structure of CM with the narrow scientific justification: 

cognitive informatics, physics of atomic nucleus, physics of plasma and physical chemistry; 

it was developed by the means of use of the modeling and scientific visualization 

before the official decision about the recognition of fact of the synthesis of nuclear polymers 

with the one, two, three, four, five or more nucleuses (or the areas of plasma) 

of “The international association of theoretical and applied chemistry”: 

at-first,- for the purposes of the potential possibility of realization of the difficult analysis 

of the structure of the difficult chemical elements (the nuclear polymers) 

as the plasmatic formations with the clearly (not explicit ly) expresse d 

one ,  two,  th ree ,  four ,  f ive  o r  more  nuc leuses  ( the  a reas  o f  p lasma) ; 

at-second,- for the providing of the potential possibility of studying (modelling) 

of the difficult physical phenomena of the nuclear convergence and divergence (at the micro-level)] [312]; 
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4. The complex of programs for the automation of the tasks of research of IEE of ART system, 

which includes  the  innovative adaptive means of  t ra ining (ET and LW), 

t h e  b a s i c  a n d  a p p l i e d  D M ,  a n d  a l s o  t h e  i n n o v a t i v e  E D  a n d  E L : 

• the generalized structural-functional scheme of the complex of programs 

for the automation of the tasks of research of IEE of ART system [226]; 

• the algorithm of primary initialization of DB and switching of the modes of functioning 

of the complex of programs for the automation of the tasks of the system analysis of IEE of ART [226]; 

• the algorithm of authentication of the user in the automated training system [226]; 

• the interface of the complex of programs in the mode of main button form: the basic DM [226]; 

• the structural-functional scheme of the adaptive means of training (ET and LW) [226]; 

• the infological scheme of DB of the adaptive means of training (ET and LW); 

• the algorithm of filling of the content of the adaptive means of training (ET and LW) 

based on the information (semantic) model of the subject of studying; 

• the algorithm of extraction of the information fragments of the adaptive means of training (ET and LW) 

based on the adaptive representation of information fragments processor; 

• t h e  a lgo r i t hm  o f  fun c t ion ing  o f  th e  ad ap t ive  E T  toge th e r  w i th  D M 

(the clarification of the level of statement of the material of the subject training is realized); 

• the in terface of  the adapt ive  ET (LW) in  the mode of  administrat ing: 

the viewing and modifying of parameters of the subjects of studying (disciplines); 

• the in terface of  the adapt ive ET (LW) in  the mode of  administrat ing: 

the viewing and modifying of parameters of the sections of the subject of studying; 

• the in terface of  the adapt ive ET (LW) in  the mode of  administrat ing: 

the viewing and modifying of parameters of the modules of section of the subject of studying; 

• the in terface of  the adapt ive ET (LW) in  the mode of  administra t ing: 

the viewing and modifying of parameters of the page of module of the section of the subject of studying; 

• the in terface of  the adapt ive ET (LW) in  the mode of  administrat ing: 

the viewing and modifying of parameters of the page of module of the section of the subject of studying; 

• t h e  ad min i s t r a t i ng  o f  DB  wi th  the  v a lu es  o f  p a ramete r s  o f  PCMB : 

the viewing and modifying of parameters of CM of the subject of training; 

• t h e  ad min i s t r a t ing  o f  DB wi th  the  v a lu es  o f  p a ramete r s  o f  PCMB : 

the viewing and modifying of parameters of CM of the means of training; 

• the interface of the adaptive ET (LW) in the mode of adaptive training: 

t h e  t e x t u a l  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  ( t e x t ) ; 

• the interface of the adaptive ET (LW) in the mode of adaptive training : 

the graphical representation of information fragment ( the flat scheme); 

• the structural-functional scheme of the basic DM in IEE of ART system; 

• the infological  scheme of DB of the basic DM in IEE of ART system; 

• the algorithm of functioning of the mode of administ rating of the basic DM; 

• the algorithm of functioning of the mode of diagnostics in the form of testing of the basic DM; 

• t h e  i n t e r f a c e  o f  t h e  b a s i c  D M  i n  t h e  m o d e  o f  a d m i n i s t r a t i n g ; 

• t h e  i n t e r f a c e  o f  t h e  b a s i c  D M  i n  t h e  m o d e  o f  d i a g n o s t i c s 

(the version for the carrying out of express diagnostics without the using of images); 
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• the structural-functional scheme of the applied DM in IEE of ART system; 

• the infological scheme of DB of the applied DM in IEE of ART system; 

• the algorithm of functioning of the applied DM in the mode of administrating 

of  the quest ion-answers  st ructures  of  the methods of  research  ( tests ) 

of the individual features of personality of the contingent of examinees; 

• the algorithm of functioning of the applied DM in the mode of diagnostics 

of the individual features of personality of the contingent of examinees; 

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

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

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

of the color-perception by means of the method of research of Rabkin E.B.; 

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

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

o f  t h e  v e r b a l  r e a s o n i n g ,  v e r b a l  a b s t r a c t i o n , 

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

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

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

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

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

“The logical selection, the addition of sentences”, “The searching of general signs, exclusion of words”, 

“The search of verbal analogies”, “The classification of concepts, generalization”, 

“ T h e  a r i t h m e t i c  t a s k s ” ,  “ T h e  n u m e r i c a l  r o w s ” , 

“ T h e  a t t e n t i o n  a n d  m e m o r y  ( m n e m o n i c s ) ” , 

“The flat figures” and “The cubes” of the method of research of Amthauer R.; 

• the interface of the applied DM in the mode of diagnostics by the means of using 

of the different blocks of questions of the method of research (test) of Amthauer R.; 

• the interface of the applied DM in the mode of administrating of the question-answers structures 

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

by the means of using of the method of research of Mednik S.A. and Torrance E.P.; 

• the interface of the applied DM in the mode of diagnostics of the verbal and figurative creativity 

by the means of use of the method of research (test) of Mednik S.A. and Torrance E.P.; 

• the mathematical  model  of  the spherical  per imeter  of  Forster  K.F.R. , 

and also the features of representation of a posteriori  data of research 

o f  t h e  a c h r o m a t i c  a n d  c h r o m a t i c  f i e l d  o f  v i s i o n  o f  t h e  e x a m i n e e ; 

• the interface of the applied DM in the mode of administrating of the question-answers structures 

of the method of research of the achromatic and chromatic field of vision of the examinee 

by means of the computer perimetry: the parameters of the method of research; 

• the interface of the applied DM in the mode of administrating of the question-answers structures 

of the method of research of the achromatic and chromatic field of vision of the examinee 

by  means  o f  the  compu ter  pe r ime t r y :  the  pa ramete rs  o f  d i sp lay ing ; 

• the interface of the applied DM in the mode of administrating of the question-answers structures 

of the method of research of the achromatic and chromatic field of vision of the examinee 

by the means of use of the computer perimetry:  the parameters of DB; 

• the interface of the applied DM in the mode of diagnostics of the achromatic and chromatic 

field of vision of the examinee by the means of use of the computer perimetry; 
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• the structural-functional scheme of the innovative ED based on PCMB; 

• the infological scheme of DB of ED of ART system with the properties of adaptation based on CM; 

• the interface form of the innovative ED in the mode of administrating of DB: 
the basic parameters of account and the estimation of knowledge of the trainee (the examinee); 

• the interface form of the innovative ED in the mode of administrating of DB: 
the nominal values of parameters of CM of the subject of training and CM of the means of training; 

• the interface form of the innovative ED in the mode of viewing of the content of DB: 
the main parameters of account and the estimation of the trainee (the examinee); 

• the interface form of the innovative ED in the mode of viewing of the content of DB: 
the nominal values of parameters of CM of the subject of training and CM of the means of training; 

• the semantic model of saving, extracting and searching of the information 
f o r  t h e  i n n o v a t i v e  a d a p t i v e  E L  b a s e d  o n  t h e  i n n o v a t i v e  P C M B ; 

• the structure of the information model of information resource of the adaptive EL; 

• the structure and connection of information elements of the adaptive ET in the adaptive EL. 
5. T h e  s t a t i s t i c a l  j u s t i f i c a t i o n  o f  p r a c t i c a l  u s e  o f  t h e  o b t a i n e d  r e s u l t s 

by  means  o f  the  p re l iminary  (p r imary )  p rocess ing  o f  a  pos te r io r i  da ta , 
the  secondary  mathemat ical  p rocess ing  of  samples  of  a  poster ior i  da ta : 
s o m e  r e s u l t s  o f  t h e  d i s p e r s i o n ,  r e g r e s s i o n ,  d i s c r i m i n a n t , 
c l u s t e r  a n a l y s i s ,  m u l t i v a r i a t e  s c a l i n g  a n d  t h e  f a c t o r  a n a l y s i s  ( * ) : 

• t h e  s c h e m e ,  r e f l e c t i n g  a  s e q u e n c e  o f  a c t i o n s  ( s t a g e s ) 
fo r  t h e  su p p o r t  o f  r e s e a r ch e s  o f  t h e  cy c l e  o f  ad ap t ive  A R T  [2 2 6 ] ; 

• the summary results  of  mathematical  processing of  a  poster ior i  data ; 

• the results of regression analysis: t he equations of multiple  regression; 

• t h e  r e s u l t s  o f  d i s c r i m i n a n t  a n a l y s i s :  t h e  e i g e n v a l u e s 
f o r  t h e  f o r m e 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 s 
and the position of the centroids of classes in the space of two discriminant functions; 

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

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

• the dynamics of the indicators of efficiency (resultativity) of the technological process 
of the controlled formation of knowledge of the contingent of trainees (examinees). 

6. The structure of “The scientific-educational consortium "System and financial analysis 
based on cognitive modeling technology"”, including the scientific organizations: 

• t h e  s t r u c t u r e  o f  “ T h e  s t a t e  i n t e r n a t i o n a l  o r g a n i z a t i o n 
"Acad emy  o f  cogn i t ive  n a tu ra l  s c i en ces" ”  ( “S IO  " ACNS" ” )  [324 ] ; 

• the structure of “The scientific-research institute "System and financial 
a n a l y s i s  b a s e d  o n  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 " 
of “The Russian academy of (natural) sciences" named after Veniaminov V.N.” 
( “ S R I  " S F A  C M T "  o f  " R A ( N ) S "  n .  a .  V e n i a m i n o v  V . N . ” )  [ 3 2 5 ] ; 

• the  s t ruc ture  of  “The scient i f ic  fund  "System and f inancia l  analys i s 
b a s e d  o n  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 " 
named after Prokopenko N.A.” (“SF "SFA CMT" n. a. Prokopenko N.A.”) [330]; 

• the structure of “"Saint-Petersburg exhibition centre named after Brezhnev L.I." 
at "Exhibition of achievements of science and technology named after Sobchak A.A."” 
(“"SPbEC n. a.  Brezhnev L.I." at  "EAST n. a.  Sobchak A.A."”) [334]; 

• the structure of “The scientific-educational centre "System and financial analysis 
b a s e d  o n  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 " 
of "The Russian academy of (medical) sciences" named after academician Burdenko N.N.” 
(“SEC "SFA CMT" of  "RA(M)S" n .  a .  acad.  Burdenko N.N.”)  [456] . 
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T h e  n o v e l t y  o f  t h e  s c i e n t i f i c  r e s u l t s  o f  t h e  d i s s e r t a t i o n  r e s e a r c h : 

1. I t  a l lows to real ize  the addi t ional  contour  of  adaptat ion  based on IFPST, 

providing the increasing in the efficiency of functioning of IEE of ART system. 

2. It allows to carry out the complex system analysis of the efficiency of functioning 

of IEE of ART system directly in the context of a series of selected scientific aspects. 

3. I t  accumulates respectively  the various parameters ,  characterizing IFPST 

and  po ten t i a l ly  po s s ib l e  k ind s  and  typ es  o f  E I  in  IEE  o f  ART  sy s tem . 

4. It provides the possibility of the adaptive (individually-oriented) generation 

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  ( E I )  b y  t h e  m e a n s  o f  u s i n g 

of the developed adaptive representation of information fragments processor, 

and also the automated estimation of LRKT, the research (diagnostics) of parameters 

of CM of the subject of training and the analysis of a posteriori data of testing. 

5. It reflects the justification of increasing in the efficiency of functioning of IEE of ART system. 

6. Acts as the innovative organization in the sphere of science and education . 

The theoretical  s ignificance  of  the dissertat ion research  is  consisted : 

1. The reorganization of IEE with taking into account of the realization of adaptation to IFPST is proposed: 

the structure of ART system with the properties of adaptation based on PCMB; 

the specifics of the formation of knowledge as the controlled technological process; 

the features of the structure and algorithms of functioning of the components of ART system; 

the bases of the extraction of subject knowledge for the construction of theoretical-reference modules (TRM) 

of the adaptive means of training of a new generation and the parameters of their estimation; 

the specifics of use of the multimedia (hypermedia) in IEE of ART system. 

2. T h e  f e a t u r e s  o f  m o d i f i c a t i o n  o f  I E E  a n d  t h e  p r i n c i p l e s 

( a l g o r i t h m s )  o f  f u n c t i o n i n g  o f  t h e  c o m p o n e n t s  o f  A R T  s y s t e m 

at the realization of the contour of adaptation based on PCMB are allocated. 

3. T h e  c h a n n e l s  o f  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 

o f  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  v a r i o u s  m e a n s  o f  t r a i n i n g 

in IEE of ART system with  the properties  of adaptation based on PCMB, 

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

of technological process of the formation of knowledge of the trainee in IEE of ART system. 

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

1. C M T  p r o v i d e s  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  o f  A R T  s y s t e m . 

2. The obtained structures of CM of the subject of training and CM of the means of training 

by  means  of  us ing  of  the  a lgor i thm of  format ion  of  the  s t ruc ture  of  CM 

allow to provide the generating of information fragments adequately to IFPST 

and the potential technical capabilities of the means of training (ET and LW). 

3. The developed techniques of research of the parameters of CM of the subject and means of training 

and the algori thm of  processing of  a  poster ior i  data  of  test ing formalize 

a sequences of carrying out of the experiment and processing of a posteriori data. 

4. The complex of programs (the means of automation) provides the automation of the adaptive 

generation of information fragments in the subject of studying (discipline) based on 

the previously diagnosed parameters of CM and the subsequent estimation of LRKT. 
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The reliability of scientific results is provided by the system approach 

to the description of the object of research, the correct use of the fundamental 

provisions of (cognitive) informatics, private physiology of sensory systems, 

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

the adequacy of the obtained models to the real processes, the justified application 

of the approved methods of research, the strict logic of carrying out of research, 

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

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

the approbation of the main scientific provisions (theoretical and practical) of dissertation 

on the national and international seminars and conferences of various level , 

the introduction of the results of dissertation research into the learning process. 

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

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

i n  “ 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 "  n a m e d  a f t e r  V . I .  U l y a n o v  ( L e n i n ) ”  ( “ S P b S E T U  " L E T I " ” ) 

and “The international banking institute” (“IBI”), RF, Saint -Petersburg city , 

that is confirmed by the personal cards of the examinees for the registration of a posteriori data 

and the corresponding acts about the practical use (introduction) of scientific results. 

In the course of the dissertation research the scientific-methodical work was carried out, 

in the result of which the course of lectures on the discipline “Informatics” was developed. 

Publications. On the theme of diss. was publ. 44 on 2006 y., 52 on 2007 y. (106 on 2012 y.) [314 on 2023 y.] s. works: 

01 textbook and 03 methodical manuals to the lab. works in the discipline “Informatics”, 

01 textbook (10 volumes) on the discipline “Finance, monetary circulation and credit”; 

02 sections in 01 coll. scientific monography of “IHEAS” (with form. co-authors-teachers); 

04 (10) learning manuals and scientific monographies (with co-authors-diploma-students); 

12 (29) [54] learning manuals and scientific monographies (without co-authors); 

01 (02) report(s) on the individual initiative SRW (2003-2005 y. and 2006-2008 y.); 

01 appendix to the report  on the individual init iative SRW (2003-2005 y.); 

05 (09) [14] scientific articles in the scientific journals, recommended by “HAC of RF”, 

from which 00 (05) scientific articles were deposited in “"VINITI" of "RAS"”; 

22 (48) [226] scientific reports in the materials of 11 (24) [46] international scientific conferences, 

and  a l so  04  copy r igh t  ce r t i f i c a t e s  abou t  the  d epo s i t i on  and  reg i s t r a t io n 

of works – the objects of intellectual property in “RAS” (RF, Moscow city) were received. 

In 2005-2007 y. (2012 y.) [2023 y.] the norm for the candidate (doctor) of techn. sciences 

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

The structure and volume of my doctoral dissertation in the form of manuscript: 

• volume 1 (the main part, 2006 y.) – the introduction, four chapters (sections), conclusion, 

t h e  b i b l i o g r a p h i c  l i s t ,  i n c l u d i n g  4 9 9  n a m e s ,  s t a t e d  o n  2 4 0  p . 

of typewritten text, including 44 pictures and 2 tables (with appendices) are presented; 

• volume 2 (the appendices, 2006 y.) – contains 14 appendices on 232 p. of typewritten text, 

i n c l u d i n g  8 9  p i c t u r e s  a n d  1 5 4  t a b l e s ; 

• volume 3 (the appendices, 2010 y.) – contains 1 appendix on 416 p. of typewritten text, 

i n c l u d i n g  1 7 7  p i c t u r e s  a n d  1 7 1  t a b l e s . 
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1. The analysis of information technologies for the support 
of the information environment of automated training 
The many international scientific and educational organizations and state bodies, 

regulating the development of the unique scientific-research and educational space, 

are interested in the problems of creation, introduction and use of ICT in the sphere of education and science, 

therefore directly provide the development of the global purposes and directions 

of the process of informatization of the various traditional and new scientific and EE (pic. 1.1). 

 
The priority directions of the development of the system of science and education 

❑ the creation of the model of the global open system of continuous 

(dis tance)  educat ion (by the principle “educat ion for  al l”) ; 

❑ the studying, analysis, the development of politics and the strategy of use 

of ICT in the system of science and education of the (non)developed country; 

❑ the assistance to the studying of the modern communication technologies, 

their development and use in the science and (distance) education; 

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

in the area of new IT in the system of science and (distance) education. 

1 
The global purposes: 

2 

3 

The defining directions of formation  
of the perspective system of (distance) education and ART: 

❑ the improving of quality of ART by means of the realization of fundamentalization 

and application of the innovative scientific approaches at the development of IEE; 

❑ the analysis of problems of the information (post-industrial) society, 

the providing of advancing character of the development of the system of education 

and the revealing of the priority directions of automation of IEE; 

❑ the expanding of the sphere of use of the educational products and services 

for the different categories of consumers by the way of creation of IEE of ART system; 

❑ the increasing of creativity (the creative abilities) of trainees 

due to the new methods and technologies of developing education. 

The existing problems in the sphere of science and (distance) education  
and ART system require the solving of the following tasks: 

❑ the revealing of the foreign principles and tendences of creation of IEE of ART system; 

❑ the increasing of qualification and skills of mastery of IT in the sphere of education; 

❑ the revealing of public needs of the various categories of citizens 

and the providing of wide nomenclature of educational services; 

❑ the development of requirements to IEE of establishments of the system of science and education 

and the actions for the increasing of the level of educational preparation. 

 

Picture 1.1. The priority directions of development of the system of education 
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1.1. The concept of information technologies in the science and education 

Under the educational (information) technology  in a wide scientific sense 

is understood the way of realization of the learning plans, working and educational programs, 

representing the system of forms, methods and the means of training (at distance), 

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

The educational (information) technologies are differentiated  in dependence 

from the applied (information) technologies, methods and the means of training (at distance). 

Under the educational IT in a narrow sense is understood the educational technologies 

based on the modern (innovative) means of automation and computer technics, 

supporting the controlled process of training (at distance) by the means of use 

of the traditional or innovative IEE, which includes the various components : 

the technical – the kind of hardware and the means of communication, used in IEE; 

the program – a set of various SW for the supporting of realized technology of ART; 

the methodical – LMC, the instructions to the subjects of training (trainees and teachers); 

the organizational – the organization and planning of the technological process of ART. 

Under the educational (information) technologies in The high school understands 

the system of fundamental and applied scientific knowledge in the subjects of studying (disciplines), 

and also the diverse approaches, technologies, methods, algorithms and means (of automation), 

which are used for the creation, searching, storing, processing and transmitting of information 

in the various subject areas (the problem spheres) in the context of the subjects of studying, 

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

in the various traditional and new scientific and EE (the scientific-educational centres). 

The problem of informatization of the establishments of science and higher professional education 

causes the essential necessity of development of the complex scientific approach 

and is achieved by means of the realization of rationalization of the process of distribution 

of the different intellectual kinds of activity of the interested scientific community, 

directed on the expanding of the sphere of creation, dissemination and use of a new IT 

in the various subject areas and the spheres of social activity of the modern society, 

providing the increasing of efficiency of the controlled process of training (at distance) 

and the quali ty  of preparation  of the diverse  qualified specialists (experts) 

to the level of information culture, achieved in the certain (not) developed countries. 

The process of informatization of IEE of ART system is achieved directly due to 

the  creat ion ,  in t roduct ion  and use  of  the  innovat ive  means of  automat ion 

b a s e d  o n  t h e  d i v e r s e  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 . 
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1.2. The appointment of the information technologies of educational environment 

The appointment of IT is shown in the sphere of their practical use (introduction), 

and their specifics is caused by the features of various information processes , 

which are observed in the various subject areas (the problem spheres) of ART. 

IT plays the important role in the different spheres of social activity of the modern society, 

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

The modern stage of development of the civilization causes the formation of information society, 

in  which  the  most  d iverse  socia l  subjec ts  a re  involved in to  the  processes 

of creation, distribution and use of the information resources, products and services 

of the information industry (on the various sectors of  information market) , 

therefore they are forced to use the different IT for the searching and processing of information. 

The application of IT in the sphere of education and science is directed directly 

on the solving of some global problems of the XXI s t  century, as it  orients on: 

• the significant increasing of efficiency of the controlled technological processes, 

accompanying the educational activity in IEE of ART system of each EE, 

and the significant reduction of the various kinds of costs at the creating and introducing 

of the different information resources, products and services of information industry; 

• t h e  r e l a t i v e  r e d u c t i o n  o f  t h e  v a l u e  o f  p r o p o r t i o n a l  r a t i o 

b e tween  th e  pub l i c  n eed s  in  th e  r ece iv ing  o f  (d i s t ance )  edu ca t io n 

and the capabilities of the system of education and science of a certain country 

at the providing of a diverse set of educational resources, products and services; 

• the  in tegra t ion  o f  p roduc t ive  ac t iv i t y  fo r  the  jo in t  c rea t ive  p roces s 

of territorially distributed scientific communities and individual specialists, 

dealing by the problems of creation, introduction and use of the different IT 

in the system of education and science with the minimal costs of various resources. 

The modern scientific-technical level of development of IT allows the capability 

of their use for the automation of the various processes of the processing of educational information. 

The modern IEE of ART systems and their various elements at the introduction of different IT 

allows to perform a part of the excessively spent intellectual work of the teacher 

(the preparation of diverse tests, the control of academic-performance and the testing of LRKT). 

The basic skills and techniques are quickly algorithmized and transmitted to the trainees 

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

The modern ICT and global computing networks cover the surface of The Earth 

and provide the open access to ART system to the diverse contingent of trainees. 
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1.3. The classification of the information educational technologies 

The educational IT are differentiated into the two main (basic) categories: 

the non-interactive – the printed and multimedia data on the various carriers of information; 

t h e  in t e ra c t i ve  –  t h e  l in ea r ,  r eac t iv e  and  mu l t ip le  o r  d i a log  in t e r ac t io n 

between the different information resources and products in the communication environment 

(tele-bridges, seminars and conferences on a certain channel of data transmission: 

the wired – the (coaxial) cable and twisted pair and wireless – the electromagnetic radiation). 

The interactivity – the principle of organization of the given information system, 

at which a certain purpose is achieved by the means of information exchange 

of  the  in format ion  e lements  between the  d iverse  subjec ts  and (or)  object s 

(the ability to trace the condition and to form the reaction on the actions of user). 

The carriers of information in the context of the various IT of non-interactive group 

are dynamically updated and concentrated in the special warehouses, banks and DB. 

The interactive ICT provide the qualitatively new capabilities to DE and are rapidly developing 

on the basis of the information interaction by means of the global network “Internet”. 

In ET of a new generation the modern technological novations are integrated , 

providing the dynamical representation of information fragments in the discipline. 

I n  t h e  p r a c t i c e  o f  A R T  d i r e c t l y  u s e  t h e  v a r i o u s  h i g h - t e c h n o l o g i c a l 

automated means of tele-communications (a new turn in the evolution of ICT), 

allowing to transmit the compressed video-information in the real scale of time, 

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

of the terminal equipment of data transmission and the rent of segments of the satellite networks. 

Th e  t r ad i t i ona l  ha rdware ,  so f tware  and  b ra inware  a r e  d i r ec t l y  u se d 

i n  t h e  b a s i s  o f  t h e  v a r i o u s  I E E  o f  A R T  s y s t e m s 

for the support of the controlled technological process of the formation of knowledge. 

The  hardware  of  IEE of  ART sys tems i s  d iv ided  in to  the  two groups : 

• the internal components of computer for the processing of various information; 

• the external components of computer for the input and output of different information; 

o the input devices of information (including from the different carriers of information); 

o the output devices of information (including from the different carriers of information); 

o the device of displaying of information about the current condition of the computer; 

o the devices of support of functioning and uninterrupted power supply of the computer. 

The  so f tware  o f  IEE  of  ART sys tem i s  d iv ided  in to  the  two  g roups : 

• the system – the local (non-interactive) and network (interactive) operating systems, 

supporting the command and dialog interface of interaction with the user ; 

• the application – the programs and packages of the applied programs for the user. 

The  bra inware  of  IEE of  ART sys tem is  d iv ided  in to  the  two groups : 

• the  l inear  a lgor i thms  –  the  l inear  sequence  o f  opera t ions  (ac t ions) ; 

• the branched algorithms – the branched sequence of operations (actions) . 
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There are a large quantity of the criteria of classification of the educational IT 

in the basis of IEE of ART system, among of which a row of main can be distinguished (pic. 1.2). 

 

❑ the declarative – oriented on a sequential presentation of the portions 

of learning information to the trainees and the control over its assimilation 

( E T ,  r e f e r e n c e  b o o k s ,  l e a r n i n g  d a t a b a s e s ,  m u l t i m e d i a 

a n d  v i d eo -m at e r i a l s ,  t e s t i n g  a nd  c on t ro l l i ng  p r og r am s) ; 

❑ the procedural – built on the basis of a certain models of studied 

objects, processes and phenomena (the imitation models of training, 

t h e  s u b j e c t - o r i e n t e d  e d u c a t i o n a l  e n v i r o n m e n t s ,  L W , 

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

for the analysis and estimation of efficiency of the process of training). 

1 By the ways of transfer and acquisition of knowledge 

2 By the degree of intellectualization 

❑ the systems of  programmed training  –  involve the reception 

of the portions of information by the trainees in a certain sequence 

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

and the systematic control of academic-performance (the estimation of LRKT); 

❑ t h e  ( a d a p t i v e )  i n t e l l i g e n t  s y s t e m s  o f  t r a i n i n g  –  

characterizing by the possibil i ty to adapt  to the knowledge 

and the features of the subject of training, the flexibility of the process of training, 

t he  choi ce  o f  t he  op t ima l  l ea rn i ng  i n f luence ,  the  ab i l i t y 

to analyze the answers and to determine the reasons of errors of the trainees 

( the adaptat ion can  be carr ied  out  by means of  the certai n 

parametrical CM of the subject of training and the means of training). 

3 By the purposes of the (adaptive) training 

❑ for  the  t ra ining  (at  d i s tance)  to  a  cer tain  sk i l l s  –  rea l ized 
d i r e c t l y  a s  t h e  s y s t e m s  o f  p r o g r a m m e d  t r a i n i n g 
and correspond to the declarative ways of the acquisition of knowledge; 

❑ f o r  t h e  t r a i n i n g  ( s y s t e m )  a n a l y s i s  –  a s s u m e  t h e  u s e 
o f  t h e  ( a d a p t i v e )  i n t e l l i g e n t  ( e x p e r t )  t r a i n i n g  s y s t e m s . 

4 By the ways of realization 

❑ based on the basic (beginning level) means of programming  – 

the simple languages and scripts (“HTML”, “Jscript”, “PHP”, “MySQL” and others); 

❑ by means of direct programming in the integrated environments 

in the languages of high-level  – the object-oriented approach 

(“MS Visual C + + / Java / Visual Basic / Visual Pascal” and others); 

❑ with the using of the visual RAD-environments of programming 

in the languages of high-level  – the object-oriented paradigm 

and the powerful visual means of development of the applications 

(“Borland C++ Builder / J++ Builder”, “MS ASP.Net C#” and others). 

 
Picture 1.2. The classification of information technologies  

in the information-educational environment 
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1.4. The kinds and tasks of  the automated means of  tra ining 

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

value and the efficiency of developing of the different components of IEE of ART system, 

aggregating the basic  (main) IT and IT of applied appointment  (advanced): 

the textual editors (“MS Word”) and the system of electronic spreadsheets (“MS Excel”), 

the graphical editors (“Adobe Photoshop”) and the means of animation (“MM Flash”), 

the control systems of DB (“MS Access”, “Oracle”, “Informix”, “SQL”, “MySQL” and others), 

the  hyper tex t  technologies  ( “HTML”,  “XML”,  “Per l” ,  “PHP” and o thers ) , 

the mult imedia technologies  (“Sound Forge” and others ) ,  the technologies 

and means of development of the expert systems (the fast prototype technology), 

the technologies of creation of the open (network) (educational) systems (“ASP.NET” and others), 

the technologies of the system analysis of the efficiency of IEE of ART systems (CMT and CM) and others. 

The program means of training in the basis of (the innovative) IEE of ART system 

have the different functional appointment and the (didactic) potential capabilities. 

The electronic textbook  –  the (automated) (program) means of training 

( a  c e r t a i n  a u t o m a t e d  l e a r n i n g - m e t h o d i c a l  m a n u a l  ( L M M ) ) , 

a l lowing  d irec t ly  independent ly  to  master  the  learning  course  or  sec t ion , 

including the properties of traditional textbook, handbook, the book of tasks and LW. 

The diagnostic module  – the (automated) (program) means of training, 

designed directly for the revealing of the estimation of LRKT (the identification of IFPST), 

and also the abilities and skills by means of a set of the special methods of research (tests). 

The laboratory workshop  – the (automated) (program) means of training, 

allowing to research the tendences, dependencies and regularities of objects, processes and phenomena, 

their  re lat ionships and propert ies ,  the appl ied areas of  their  pract ical  use , 

to process a posteriori data and to reflect graphically the statistical dependencies. 

The simulator (the book of tasks) – the (automated) (program) means of training 

for the development of various practical skills and the accumulating of a certain experience, 

includes the means of automation for the estimation of the achieved level of experience, 

corresponding to the changes of the intensity of training (educational) influences 

(the simplicity and difficulty, the time of execution, the speed of reaction and other parameters). 

The  game programs  –  the  (au tomated)  (p rogram)  means  o f  t ra in ing , 

providing the additional didactic capabilities in relation with the simulators. 

The experts note the significant  efficiency of the diverse business games, 

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

of the difficult similar (typical) tasks (test. tasks) by the competing groups of trainees. 

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

of the subjects of training and the means of training (it acts as the form of expression of personality). 

The subject-oriented environments  –  the  various SW for  the model ing 

objects, processes and phenomena, their properties, tendences, dependencies and regularities, 

demonstrating the different processes and relationships in them at the micro- and macro-level. 

The trainees in the course of independent research operate by the objects of environment, 

performing the operations and tasks on the achievement of didactic purpose, set by the teacher. 

The imitation modeling causes the increasing in the level of understanding due to 

the visual interpretation of behavior of the object, process or phenomenon of research in dynamics, 

the motivation of interest of the trainees to the independent creative work in IEE of ART system. 
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1.5. The main stages of development of the automated training systems 

The world practice of practical use of the modern educational IT in the basis 

of IEE of ART systems allows to distinguish a row of historical stages in the course of their development. 

The 1st stage (60s years). The specialized packages of training programs – 

A T S ,  a l l o w i n g  t o  c r e a t e  d i r e c t l y  t h e  ( a u t o m a t e d )  C C  i n  I E E : 

the definition of the technique, content and types of EI is delegated to the teacher (tutor), 

and the technological process of training and the estimation of the academic-performance is realized by the means of training. 

The 2nd stage (70s years). The intelligent and branched (hierarchical) ATS. 

In this historical period the main efforts of the theoretics of ART are directed on the creating 

and improving of the models of training based on the achievements of knowledge engineering.  

The scientific approaches, technologies, methods and algorithms of the representing of knowledge, 

developed directly in the area of artificial intelligence and knowledge engineering are actively developing. 

In a large extent the models of the presentation of knowledge (the structured data) are developing, 

the selection and creation of which are linked with the problems of collecting and structuring learning material, 

and also the optimization and control of organization of the technological process of training. 

One from the main tasks of didactic programming (the programmed training) – 

the synthesis of the purposeful system of optimal control of learning operations, 

at the performance of which the condition of knowledge and skills of the trainee comes nearer to the required ones. 

In the present time the actuality of solving of the listed scientific problems is saved 

by the many developers of ATS – the domestic and foreign scientists and specialists. 

The 3rd stage (80s years). The knowledge engineering and the tool means of creation of ATS. 

The deep scientific researches is carried out in a row of the fundamental and applied areas: 

the modeling of reasoning and explanations (clarification) for the realization of different ATS, 

the development of the intelligent technologies of structuring and representation of knowledge 

in the subject areas (the problem spheres) in the context of the subjects of studying (disciplines), 

the creation of strategies of training (at distance), the methods of research of IFPST and the estimation of LRKT. 

There is a tendency to the development and introduction of the integrated educational environments, 

allowing to use the information resources and products with the different-type information 

(texts, tables, static schemes and dynamic images, audio- and video-streams), 

including the analytical and imitational models of researched objects and processes, 

DB and knowledge bases (KB), the systems of supporting of the making of decision and the performing of calculations: 

the scientific and engineering-technical, medical, statistical, economic and others. 

The various fundamental and applied scientific works is developed in the field 

of psychophysiology of perception, cognitive psychology and applied (mathematical) linguistics, 

cognitive computer graphics and the representation of knowledge (the structuring of data). 

The  us ing  o f  computer  an imat ion  in  the  d i f fe ren t  new t ra in ing  p rograms 

contributes to the development of the convergent and divergent intellectual abilities, 

as  i t  ac t ivates  the  associa t ive ,  p lanar  and volumetr ic  th inking (memory) , 

the originality and selectivity of the process of cognitive activity of the psyche, 

that allows to introduce the innovative methods of research (tests) and correction. 
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The 4th stage (90s years). The innovative computers and ATS of a new generation, 

the optical-fiber and satellite channels of communication, multimedia, hypermedia, 

the communication and network technologies of  (distributed) data transfer . 

The changes in the principles of constructing of the architecture of the (distributed) information systems 

and the technologies of realization of the hardware,  software and brainware 

of computers cause the realization of ATS of a new generation – the adaptive ATS. 

The multimedia-technologies provide the support of the technological process 

of creation, introduction and practical use of the multimedia-resources and products: 

the electronic books (textbooks), the multimedia-encyclopedias, animation and others. 

The characterist ic  feature of these new information resources and products 

is  the uni t ing  of  textual ,  tabular ,  graphical ,  audio-  and video-information . 

The technologies  of  mul t imedia  and cogni t ive  computer  graphics  provid e 

the potential possibility of creation of IEE of ART systems of the type “virtual reality”, 

and also allow to introduce and approbate the innovative methods of research 

a n d  t h e  p e r s o n a l l y - o r i e n t e d  ( a d a p t i v e )  t r a i n i n g  ( a t  d i s t a n c e ) , 

assuming the displaying of the specially  prepared audio- and video-streams. 

The technologies of multimedia turned the computer into a full-fledged interlocutor 

and allow to the contingent of trainees, without the leaving from the classroom (home), 

to attend on the lectures of the outstanding scientists and qualified specialists , 

to become witnesses  of the important historical  events  of past  and present , 

to attend the well-known conferences, seminars, exhibitions, museums and cultural centers, 

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

The multimedia-technologies provides the emergence of the innovative book of a new generation – 

the electronic book (textbook, dictionary, encyclopedia, reference book and book of tasks), 

con ta in ing ,  a long  wi th  th e  o rd ina ry  t ex t s ,  t ab l e s  and  g raph ic a l  imag es , 

the animation, allowing to increase significantly the level of the perception of information 

due to the parallel reproduction of information fragments with the audio- and video-streams. 

The hypermedia-technologies – the way of the creating and formatting of electronic documents, 

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

the transition between the diverse information fragments in which is carried out 

by the means of using of the cross-references, located in the table of contents and content. 

P r a c t i c a l l y  a l l  m o d e r n  r e f e r e n c e  a n d  i n f o r m a t i o n - s e a r c h  s y s t e m s 

are realized on the basis of the innovative Web-technologies and computer animation. 

The hypermedia-resources and products of learning appointment allow to the subjects of training 

( t ra inees)  to  work  wi th  a  la rge  volume of  d iverse  mater ia l  ( informat ion) , 

presented in the view of texts,  graphical  images,  active (dynamic)  schemes, 

including the audio accompanying (audio-streams) and video-clips (video-streams), 

that allows not only to read them, but and to listen, watch and sort the information, 

to make extracts, to prepare the necessary documents (monographies, scientific articles and abstracts). 

The hypermedia-technologies initiates the development of geo-information systems, 

which began to applied in IEE of ART systems and allow to present complexly 

the information about the structure and principles of functioning of the difficult objects and systems. 



 30 

The network (communication) technologies – the rapidly developing scientific direction, 

providing the improvement of the ways of exchanging of the diverse information 

and opening up a new possibilities of communication between the subjects of training in IEE of ART system. 

The working in the local and global networks meets the information needs of trainees, 

and also increases the level of computer literacy due to the tele-communication communication, 

widens the outlook and motivates the interest to the obtaining of a new knowledge in the subjects of studying. 

The open access to banks and D(K)B allows to the trainees to familiarize with the scientific problems, 

the researches of which has not yet completed (on the ongoing scientific-research works), 

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

to share by the obtained scientific results with the representatives of scientific community. 

The scientific information, systematized and stored in the data banks, DB and KB, 

allows to find the new scientific approaches, to verify the own scientific hypotheses, 

to form the skills and techniques of the system analysis of the objects, processes and phenomena, 

the comparing of the various fundamental knowledge and the using of applied knowledge. 

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

and tele-communications the teachers not only improve their information culture, 

but also have a unique possibility of communication with their colleagues around the world. 

This creates the ideal conditions for the professional relations (communication), 

the conducting of joint scientific, practical and methodical activity (at distance), 

the sharing of knowledge, experience and the fundamental and applied scientific results. 

The electronic mail (Email) acts as the cost-effective way of the automation 

of delivery of the various learning materials (the information expressed in the form of data) 

at the existence of communication equipment at the diverse subjects of training. 

In last time the given communication technology has become the distribution 

as the additional high-technological way of communication at the traditional and ART. 

The support of the learning process in IEE of ART system by means of the electronic mail 

causes the beginning of the period of introduction of the tele-communications in the sphere of education and science. 

The specifics of realization of the technological process of training (the formation of knowledge) 

require the specific organization and coordination of the diverse flows of information, 

having the complex influence on the efficiency of functioning of IEE of ART system. 

“The electronic messaging association” was conducted the complex scientific researches, 

reflecting the tendences to the expansion of the sphere of practical use of Email: 

in 1994 y. the number of consumers amounted 23 million users, and in 2000 y. – 72 million. 

The virtual conference – allows to (the remote from each other on the considerable distance) 

the subjects of training (teachers and trainees) to organize the learning process, 

which  is  d i rect ly  the  analogous of  the  t radi t ional  learn ing  process  in  EE, 

and also to coordinate the collective work of territorially distributed trainees 

and to realize the active interaction (round table, business game, brainstorming and others). 

This is possible due to the realization of a virtual class based on the tele-conference. 
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There are the two main ways (modes) of the organization of tele-conference, 

which differ in the speed and regulation of exchange of the diverse information 

between the involved subjects (participants)  of given virtual communication: 

• o f f - l i n e  –  t h e r e  i s  d i r e c t l y  a  c e r t a i n  i n t e r v a l  o f  t i m e 

between the translation of the author's replica in the conference and the reading of it by other participants, 

wherein the answer of each from the participants (subjects) of conference is not known in advance; 

• on- l ine  –  the  v i r tual  d ia logue i s  car r ied  out  in  the  rea l  scale  of  t ime 

and the trainee in the process of training (at distance), similar to the traditional, 

has the possibility of selecting and receiving of the necessary information on his computer. 

The remote access to DB – allows to the users to operate by the information, 

stored in the different DB on the territorially distributed servers of the network “Internet”. 

“WWW”-technology  – acts as the open system of hypermedia -resources, 

providing the transfer of hypertext, graphics, animation, audio - and video-streams 

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

located in the various segments of the global computational network “Internet” (“Intranet”), 

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

for the social, military, technical, economic, educational and scientific purposes. 

The network “Internet” is the progressive distributed information system, 

realized directly on the basis of the innovative advanced “WWW”-technology 

and acting as a set of regional information systems (the segments of network), 

providing the interactive access by means of the communication technologies 

to the information resources, containing the information in the various subject areas: 

science, education, medicine, economics, politics, religion, jurisprudence and others. 

According to the forecasts, the informatization of establishments of the sphere of education and science 

directly at the fourth stage of the historical development of the educational IT 

causes the tendence to the progressive evolution of the methods and technologies of development 

of the organizational, methodical and technical support of educational process 

for the realization of the support of functioning of the highly-technological IEE of ART systems, 

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

of the information processes, which are characteristic for the educational activity. 

The  technologies of nonlinear audio- and video-editing  – support the all 

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

of the different audio- and video-streams (files, DB, KB and computer programs), 

located on the various  types of  carr iers  (magnet ic ,  opt ical  and electronic) , 

containing the diverse  information,  expressed in the form of different data , 

in particular the educational (the interactive training courses, lectures, LW and others), 

in tended for  a  wide cont ingent  of  consumers  ( the special is ts  and experts) , 

d i f ferent ia ted  by  the  age ,  the  profess ional  s ta tus  and the  k ind  of  act iv i ty . 
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1.6. The essence and the basic principles of distance education 

Under the distance education (DE) understands the complex of educational services, 

p rov ided  to  a  w ide  l aye r s  o f  p opu la t i on  in  a  ce r t a in  coun t ry  and  ab roa d 

by  the  means  of  use  of  the  spec ia l ized  ( innovat ive )  IEE of  (ART sys tem) , 

based on the various ICT of the exchange of diverse learning information at distance 

( the  sa te l l i t e ,  r ad io  and  cab le  loca l  and  g loba l  comput a t iona l  ne tworks ) , 

providing the open access to the educational resources of various kind and appointment. 

In the developed countries DE acts as the one from the form of continuing education, 

which realizes the rights of human on the obtaining of education and the access to the information. 

The remote training  – a set of IT (ICT) in the basis of IEE (ART system), 

providing the delivery to the trainees of the main volume of studied material , 

their interactive information interaction with the teachers in the learning process, 

the providing to the trainees of the possibilities of independent work (IW) in the mastering of material, 

and also the (automated) estimation of their knowledge (LRKT), abilities and skills (qualification). 

The form of DE has the important value for the countries with the large territories 

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

at the same time RF is no exception (the geographically distributed location) . 

The feasibility of introduction of DE in RF is confirmed by the development and carrying out 

of “The federal target program of The Government of The Russian Federation 

"The creation (development) of unique educational information environment" (2001-2005 y. (and later))”. 

The essence of the fundamental theories of DE is detailed stated in the appendix 1. 

A R T  a s  t h e  c o m p o n e n t  o f  D E  i s  d i r e c t l y  c o n s t r u c t e d  o n  a  c e r t a i n 

theoretical provisions and the principles of organization of training at distance. 

At their development taking into account the traditional didactic principles of training (at distance), 

the content of which is based on the diverse scientific achievements in the area 

of pedagogics, physiology, psychology, linguistics and (cognitive) informatics, 

and also the experience of use of ICT in the establishments of the system of education and science. 

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

the scientificity and visibility, motivation and activity, the independence in training, 

sys temat ics  and  cons i s tency ,  the  t ra in ing  a t  the  h igh  leve l  o f  d i f f i cu l ty , 

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

the unity of traditional and automated forms of organization of the educational process 

at the introduction of various high-technological novations in IEE of ART system. 

The given scientific principles are described in detail in the different pedagogical literature 

and are not the subject of consideration in the given work, but it is important to note two contradictions: 

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

to the components of the process of training (tasks, content, methods, technologies and other); 

• in the traditional (classical) scientific principles, either completely absent, 

or there is a weak relation with the possibility of taking into account of IFPST in IEE of ART systems. 
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There are the significant difficulties at the solving of scientific-research tasks, 

related with the expansion of the sphere of use of the approaches, methods and technologies of ART, 

accenting the attention of scientists on the need of the complex solution of problem as a whole. 

At the same time the controlled process of training (at distance) should be considered as: 

• the element of high rank at the level of the system of education and science of the country; 

• the independent element of the autonomous IEE of ART system at the level of EE. 

Accordingly the set of scientific principles is ranked and divided on a row of blocks, 

each of which includes the several scientific levels according to the priority 

purposes, problems, tasks, features of developing of algorithms and mechanisms of solving: 

1. The  soc ia l -pedagog ica l  p r inc ip les  –  a re  regu la t ed  by  the  s ta te  po l i t i c s 

in the area of the process of informatization of the sphere of education and science include: 

• the systemality – the creation of the system of education, meeting to the modern requirements, 

providing the training (at distance) on the basis of the complex of scientific knowledge 

and realizing the effective management and control of all its different links; 

• the continuity – the providing of (re)training according to the modern requirements 

i n  th e  cou r se  o f  a l l  l i f e  o f  a  ce r t a in  sub jec t  o f  t r a in ing  ( t r a inee ) , 

the creation of flexible conditions for the consumers of educational products and services 

at the transition from one (simple) level of education to the another (difficult); 

• the regionality  – the analysis of the territorial features  of functioning 

of the system of education and science: the national-ethical factors, types and levels of EE; 

• the nationality and historicism – the orientation on the identity of national pedagogics 

and the history of development of the national system of education and science, its roots and traditions; 

• the adaptability and accessibility – the providing to the trainees of the open (convenient) access 

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

• the scientific-character and standardization of education – the development of diverse content 

of the various educational programs adequately to the modern achievements of science 

and the requirements,  presented in “The state educational standards”. 

2. The psychological principles – the development of personality in the process of ART, include: 

• the ergonomics – the protecting of condition of the health of human with the taking into account of IFPST 

and the level of development of the various abilities (the physiological and psychological); 

• the humanism – the socialization of the technological process of training (at distance), 

the taking into account of the social needs, personal interests and the properties of personality, 

the revealing of the factors of negative influence on the trainee in IEE of ART system; 

• the development of personality – the creation of conditions and the development of the methods of research, 

p rov id ing  the  phys ica l  and  psychica l  development  o f  each  t ra inee ; 

• the openness and flexibility – the providing to the subjects of training (at distance) 

the freedom of choose of the form of training and the providing of flexibility of the educational trajectory, 

which cause the self-actualization, self-education and self-development; 

• the complexity – the integration of scientific knowledge in the adjacent areas 

(including the science-study, IT, physiology, psychology and linguistics) , 

providing the research of the psychophysiological and other features of personality, 

influencing on the increasing in the efficiency of functioning of IEE of ART system. 



 34 

3. The organizational- technological principles – the features of organization and technology 

of the controlled process of the formation of knowledge (at distance) in EE include: 

• the specifics of activity – the technological process of training (at distance) 

is organized proceeding from the features of activity of the subjects of training, 

creates the conditions of realization of their interests, the ways of achievement of the purposes and others; 

• the regulation -- the providing of controllability and observability of training (at distance), 

the development of the algorithms of controlling and the monitoring of process of the formation of knowledge, 

the revealing of factors (the physiological, psychological, linguistic and others), 

influencing on the increasing of efficiency of the formation of knowledge of the trainee 

d i r e c t l y  i n  t h e  t r a d i t i o n a l  o r  i n n o v a t i v e  I E E  o f  A R T  s y s t e m ; 

• the reflection – the analysis of performed operations at the stages of educational trajectory 

and the estimation of their influence on the resultativity of the process of training (at distance). 

The greatest effect at the development and practical use of the means of training 

in  the  basi s  of  the  d iverse  t rad i t ional  and innovat ive  IEE of  ART systems 

is achieved, when the specified principles work as a unique (unified) system. 

The specifics of DE involves the organization of information  interaction 

of the diverse subjects of training by the means of use of the different means of training 

d i r e c t l y  i n  t h e  t r a d i t i o n a l  o r  i n n o v a t i v e  I E E  o f  A R T  s y s t e m , 

at the same time the important value has the personal initiative of the contingent of trainees, 

t h e re fo re  th e  p r io r i t y  i s  g iv en  to  IW  in  the  v a r iou s  i nd iv idua l  p rog ram s 

with the potential possibility of modification of a certain educational trajectory, 

a n d  a l s o  t h e  a d d i t i o n a l  p o t e n t i a l  p o s s i b i l i t y  o f  a p p r o b a t i o n 

of the innovative (high-technological) models, algorithms, methods and technologies 

of the presentation of the diverse information fragments in the subjects of studying is opened. 

A m o n g  m a n y  o r g a n i z a t i o n a l ,  m e t h o d i c a l ,  t e c h n i c a l ,  p e d a g o g i c a l , 

e r g o n o m i c ,  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 r i n c i p l e s 

can distinguish the adaptabili ty,  f lexibil i ty,  controllabil i ty  (observabili ty), 

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

which  are  charac ter i s t ic  not  only  for  the  t radi t ional  (c lass ica l )  educat ion , 

and  a lso  d i rec t ly  acqui re  the  s ign i f ican t  ac tua l i ty  in  the  contex t  o f  ART. 

Many scientists in some works [12, 43] distinguish a row of private principles. 



 35 

The private principles, characteristic for ART systems, include the following: 

• the expediency – the substantiation of possibility, justifiability and a set 

of requirements and limitations to the sphere of practical use of ART systems, 

providing the quick  solu t ion of  var ious  didact ic  tasks  and problems; 

• the interactivity of interaction and personal initiative – the improvement 

of interfaces in the basis of the program realization of the various means of training, 

the updating of the content of disciplines and the creation of conditions, contributing IW of trainees; 

• the stimulation of creative activity – the development of the means and methods 

of stimulating of the cognitive interest and the activity of the contingent of trainees, 

and also the improvement of the models and technologies of ART, used in IEE; 

• the purposeful and advance education – the creation of optimal conditions 

for the independent formation of knowledge, abilities and skills of the trainees 

adequately to their future profession (a certain direction and specialization); 

• the modularity and individualization – the providing of modular organization 

of the learning-cognitive activity of the diverse contingent of trainees, 

the core of which is a certain personality of the subject of training (trainee) 

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

• the complexity and economic efficiency – involves the comprehensive accounting 

of the specifics of all different components of ART system, the requirements of consumers 

and the providing of profitability of the provision of educational products and services. 

On  the  bas i s  o f  the  p roposed  b ranched  sys tem of  d iverse  p r inc ip le s 

the general and private tasks and problems, characteristic for IEE of ART systems are solved. 

The results of the theoretical and practical scientific researches of many specialists 

[14, 17, 18, 54, 56, 67, 79, 90, 134, 135] emphasize the need of scientific research 

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

the search of the ways of improving in the efficiency of functioning of the various ART systems, 

and also  direct ly  the creat ing  and providing of  various  opt imal condi t ions 

for the realization of the formation of knowledge and the development of the personality of each trainee. 

The informatization of different of IEE of EE causes the need of consideration 

a  wide  spec t rum of  var ious  sc ien t i f i c  ( theore t ica l  and  p rac t ica l )  aspec t s 

and initiates the selection and development of the special methods and technologies of the system analysis 

at the realization ART systems and the modernization of the traditional (classical) IEE. 

In  the given scient i f ic  work i t  is  proposed direct ly  the creat ion  of  IEE 

of ART system with the properties of adaptation based on PCMB and CMT for its system analysis, 

providing the increasing of efficiency of the formation of knowledge of each trainee 

based on  IFPST ( the  physio logica l ,  psychological ,  l inguis t ic  and o thers) . 
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1.7. The conclusions on the first chapter 

On the basis of the carrying out analysis of problem the conclusions on the first chapter is formed: 

• the level of development of the modern ICT causes the potential possibility 

of their use in the sphere of education and science for the realization of the scientific principle 

of individually-oriented education (at  distance) in IEE of ART system; 

• t h e  s o c i a l  n e e d s  i n  t h e  i n f o r m a t i o n  ( p o s t - i n d u s t r i a l )  s o c i e t y 

actualize the revision of some classical  scientific provisions and bases, 

which are used at the creation of the innovative IEE in the modern EE; 

• the rates of development of ICT is ahead the possibilities of its use in the basis of IEE, 

that causes the necessity of conducting of the additional scientific researches ; 

• the diverse priority scientific directions of the creation and development 

of the perspective system of education and science at the modern historical stage are allocated, 

according to the various social needs of the members of information society; 

• the structure of the classical IEE and the essence of ICT in the science and education is considered, 

and also the main components, determining the specifics of the process of training are allocated 

( t h e  t e c h n i c a l ,  p r o g r a m ,  o r g a n i z a t i o n a l ,  m e t h o d i c a l  a n d  o t h e r s ) ; 

• the appointment, the potential capabilities of the automated means of training 

and the ways of increasing of efficiency of IEE in the introduction of ICT are justified; 

• the  main  h is tor ica l  s tages  of  the  development  of  ATS based on ICT , 

and also the kinds and tasks of the diverse automated means of training, 

providing the improvement of quality of the educational products and services 

to a wide contingent of trainees (in the various directions and specializations) are allocated; 

• the essence and main scientific principles of ART, and also the innovative models 

and technologies of realization of the means of training are directly considered; 

•  IEE of a new generation are designed on the basis of the modern technologies of ART 

with the use of the diverse  scientific principles of personal ly-oriented 

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

providing the potential possibility of taking into account of the various IFPST; 

• the system analysis and the estimation of the efficiency of functioning of IEE of ATS system of EE 

initiate the necessity of carrying out of the complex scientific researches, 

oriented on the development of a new special approaches, methods and technologies. 
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2. The features of the structure of the adaptive information-
e d u c a t i o n a l  e n v i r o n m e n t  o f  t h e  a u t o m a t e d 
( remote)  t ra in ing based on the cognit ive  models 
The existing IEE of ART systems are practically not provide the taking into account of IFPST, 

that has a significant influence on the level of quality of the (re)training of specialists, 

the re fo re  the  s ign i f ican t  sc ien t i f i c  in te res t  to  the  po ten t ia l  poss ib i l i t i e s 

of the individually-oriented and adaptive training (at distance) is increased [67, 91, 121]. 

At the realization of the automated means of training in the basis of IEE of ART systems 

it is necessary to take into account a row of scientific models, algorithms, technologies and approaches, 

the emergence of which is caused by the evolution of purposes, tasks, requirements, presented to EE 

at the stage of historical development of the system of education and science [41, 56, 57, 62, 67, 90, 105, 116, 129]. 

In the scientific perspective of the personally-oriented training the classical models 

( the l inear  model,  the l inear model  with feedback and the branched model) 

and the principles of functioning of the means of training are losing of their actuality (pic. 2.1, above). 

For the solving of the scientific problem of creation of the means of training of a new generation 

appears a row of the new models (the branched multilevel, the hybrid and adaptive), 

which directly allow to provide not only the accounting of LRKT, but and IFPST. 

Th e  ind iv i du a l  o r i en t a t ion  o f  (h a l f - )dup lex  in fo rma t ion  in te r ac t io n 

between the subjects of training and the means of training in the various IEE of ART systems 

is achieved directly at the using of a row of new technologies (pic. 2.1, below): 

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

The development and introduction of technologies of the personally-oriented training 

initiates the accounting of IFPST: the physiological, psychological, linguistic and others. 

The creation of the contour of adaptation in IEE of ART system initiates the addition of PCMB, 

containing CM of the subject of training (the parameters, reflecting the various IFPST) 

and CM of the means of training (the parameters, characterizing the potentially possible set 

of types and kinds of EI, generated by a certain adaptive means of training). 

At the same time the application of the traditional (classical) models and technologies of organization 

(the class-lesson and project-group models) in the basis of IEE of ADO system 

with the properties of adaptation based on PCMB acquires the special scientific interest, 

t h e re fo re  t h ey  a l low  d i r ec t ly  to  in t rodu c e  and  app rob a t e  th e  i nnov a t iv e 

approaches, methods, models and technologies of realization of the different kinds of support of ART. 

The realization of ART with the properties of adaptation based on the innovative PCMB 

causes the modification of the existing  (classical) IEE of ART system of EE 

(the addition and changing of the components, increasing the efficiency of functioning) 

o r  th e  c rea t io n  o f  a  n ew  (h igh - techno log ica l )  IEE  o f  A RT sy s t em o f  E E 

(the creation and addition of the components, increasing the efficiency of functioning), 

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

o f  the  o rg an iza t ion a l ,  t e chn ica l ,  me thod ica l  and  o th e r  k inds  o f  suppo r t . 
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Picture 2.1. The organizational models and technologies of information interaction  

of the subjects of training and the means of training for the solution of the scientific problem of adaptation  

in the information-educational environment 
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2.1. The organization of the automated (remote) training with the taking 
into account the individual features of personality of the subjects 

U n d e r  t h e  a u t o m a t e d  ( r e m o t e )  t r a i n i n g  ( A R T )  u n d e r s t a n d s 

the controlled process of the formation of knowledge by means of the means of training of IEE based on ICT, 

r e a l i z i n g  t h e  i n t e r a c t i v e  r e m o t e  d i a l o g u e  ( 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 ) 

of the diverse subjects of training (the teacher and trainee) on their AWP with IC of EE 

acco rd ing  to  a  d e f in ed  ( r e ) con s t ruc t ed  ind iv idu a l  sch edu le  o f  t r a in ing , 

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

to change the mode of automated training  (at  distance)  according to  IFPST. 

The general scheme of IEE at the organization of the controlled technological process 

o f  t h e  i n d i v i d u a l l y - o r i e n t e d  ( a d a p t i v e )  A R T  i s  p r e s e n t e d  i n  p i c .  2 . 2 . 
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Picture 2.2. The features of organization of the information-educational environment  

of educational establishment at the realization of the individually-oriented  

(adaptive) automated training (at distance) 
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I C  o f  a  c e r t a i n  E E  ( o f  h i g h e r  e d u c a t i o n )  s e r v e s  d i r e c t l y : 

the learning-methodical department (LMD), the library (EL), the denary (ED) of faculty, the chair, 

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

on the developed complex of  the var ious  subjects  of  studying (discipl ines ) 

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

using for this purpose of LMC in the subjects of learning and attracting the teachers, 

possess of  the various moder n achievements  of  IT of  training (at  distance) . 

IC of a certain EE contains AWP of the subjects of training (the teachers and trainees), 

DB with the details about the trainees and the results of their systematic IW in a set of disciplines, 

and also EL and the different means of communication with the contingent of trainees (examinees). 

AWP are equipped by the means of automation of access to the educational resources 

IC of EE (EL) and the main (basic) components of IEE of ART system (ET and DM). 

The practical use of this form of training (at distance) allows to trainees: 

• the purposefully and systematically work over the studying of a certain discipline; 

• the systematically controlling (testing) of LRKT and work over its increasing; 

• to communicate and consult in the interest questions with the teachers 

by the means of use of the diverse ICT in the basis of IC of a certain EE, 

providing the intensification of IW at the studying of content in the cycle of disciplines. 

The introduction of this form of training (at distance) will allow to the teacher (tutor): 

• regularly to receive the information about the trainee and his work over the discipline, 

u s i n g  d i r e c t l y  h i s  e l e c t r o n i c  r e c o r d  b o o k  ( E R B ) , 

a n d  a l s o  i n d i v i d u a l l y  t o  c o n s u l t  e a c h  t r a i n e e  ( e x a m i n e e ) ; 

• t imely  to  correct  the  technologica l  process  of  t ra in ing  (a t  d is tance ) , 

changing the algorithm of generation of the tasks in the view of information fragments (EI) 

with the taking into account of the current level of knowledge of the contingent of trainees (LRKT) and IFPST; 

• to form the learning plans of individual classes of the contingent of trainees 

according to the previously determined (specified) purposes of training (at distance). 

For the realization of IEE of the additional contour of adaptation based on IFPST 

the organizational (administrative) units need to performance a row of actions: 

• IC – to provide the preparation of the methods of research (tests) of IFPST 

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

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

i n  t h e  f o r m  o f  au t o ma t ed  t e s t i n g  o f  t h e  d i f f e r en t  IF P S T  ( t e ach e r ) ; 

• AWP (terminal) of trainee – at the initial stage to perform the tests of IFPST 

and at  the necessity  the tests ,  developing the certain IFPST (trainee) . 
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2.2. T h e  m a i n  t e c h n o l o g i c a l  s t a g e s  o f  t h e  a u t o m a t e d 
( r e m o t e )  p e r s o n a l l y - o r i e n t e d  t r a i n i n g 

The process of ART – the information process, building by the principle of feedback 

and including a sequence of technological steps of information processing (pic. 2.3): 

• the planning of the process of training on the semester – carried out by the denary (ED); 

• the preparation of LMC in the subjects of studying – the formation of LMC in the chairs; 

• the phase of ART in the disciplines -- realizes SW of support of the cycle of training (at distance) 

and the innovative adaptive means of training (ET) with taking into account of IFPST, 

carrying out the control of technological process of ART based on LRKT and IFPST 

directly in the process of IW of each trainee over the complex of disciplines, 

using the developed defined LMM on the paper and electronic carriers; 

• the analysis and control – the teacher systematically communicates with the contingent of trainees 

by means of a set of the technical means of automation in IEE of ART system, 

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

conducts the consultations, the additional training (at distance) and the estimation of LRKT. 

 
The planning The preparation of LMC The phase of ART The analysis and control 

The learning 

plans taking into 

account the actions  

of the personally-

oriented  

training 

The learning 

schedule  

in the specialty  

on semester 

T
h
e 

d
en

ar
y
 

T
h

e 
ch

ai
r 

The learning 

schedule  

in the disciplines 

of chair 

The learning 

schedule  

of planned 

actions 

The creation  

of LMM  

in the disciplines 

of chair 

LMM in the discipline 

CW in the discipline 

TW in the discipline 

AT in the discipline 

The tests in the subjects 

The tests of IFPST 

A trainee A teacher 

The model of required knowledge 

The consultations 

The control of performance 

The testing of IFPST 

ETB (SMART-card) 

The model of the current 

knowledge of trainee 

The dev. of recommendations, 

analysis and forecasting 

The estimation of knowledge 

taking into account an ind. trajectory 

The recommended style  

of representation of information 

The reasons of difficulties  

in the process of training 

The entering  

into the learning 

schedule  

the actions  

on the organization 

of adaptive 

training 

The testing of LRKT 

 

Picture 2.3. The modifications in the technological process of the formation of knowledge  

at the realization of the personally-oriented (adaptive)  

automated (remote) training 
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Further it is proposed to consider the essence of the existing stages of training (at distances) 

as the controlled technological process of the formation of knowledge of the trainees in IEE. 

The stage of planning 

The purpose of  the  s tage –  the  development  of  the  working programs 

in the disciplines and the learning schedule of preparation of the contingent 

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

It is provided by the denary (ED) of faculty, realizing the training in the specialty. 

For ART the learning schedule on the semester is presented the main document, 

in which indicate directly the deadlines of reporting-documentation on all kinds of IW of the trainee: 

the reception of LMM and all kinds of tasks on IW, the presentation of the results of performance 

of the final additional tasks (AT), the boundary controls (BC), the course works (CW) and other, 

and also the personal turnouts of the diverse contingent of trainees in EE in the course of semester. 

The learning schedule directly reflects (for the subject of training – the trainee) 

the typical or individual plan of the preparatory and reporting actions in the cycle of disciplines, 

which is awarded to each trainee in EE or sent from its IC by the channels of communication. 

The stage of preparation (formation) of the learning-methodical complex 

The purpose of the stage – to form LMC in all disciplines of chair and to preparate 

the learning schedule of IW (for the trainee) for the systematic studying of the content of disciplines. 

The realization of the given stage is provided by the chair, including into IEE of ART system. 

The learning schedule of work of each trainee in the disciplines of chair is developed 

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

and contains the deadlines of presentation of the results of IW of the trainee in each discipline: 

the s tudying of  d iverse  information fragments ,  ref lect ing the main  conten t 

of parts, sections, chapters, modules, blocks, paragraphs and subparagraphs of discipline (the subject of studying) 

and the realization of AT, the passing BC (the current, intermediate and final control), 

and also the conducting of planned consultations of the teachers with the trainees 

by the means of use of the channels of communication (the transfer of data) between IC of EE and AWP. 

LMC in the cycle of disciplines of the chair includes the special set of materials: 

• the unique registration number (for the purposes of systematization and search); 

• LMM on the various carriers of information (the classical and electronic); 

• C C ,  m a d e  o n  t h e  e l e c t r o n i c  ( m a g n e t i c )  c a r r i e r  o f  i n f o r m a t i o n ; 

• the intermediate and final AT for the presentation to the contingent of trainees; 

• a set of the different methods of research (tests) of LRKT for the basic DM, 

providing the capability of BC in the subjects of studying (disciplines) 

b y  m e a n s  o f  t h e  a u t o m a t e d  ( c o m p u t e r i z e d )  t e s t i n g  o f  L R K T , 

formed at the studying of ET or LW (LMM) and the performance of AT by the trainees; 

• a set of the different methods of research (tests) of IFPST for the applied DM, 

allowing to research IFPST (the parameters of CM of the subject of training) 

for the subsequent realization of the individually-oriented generation 

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

by  the  means  o f  use  o f  the  adap t ive  means  of  t ra in ing  (ET or  LW); 

• the audio-visual materials (multimedia) in the subject of studying (discipline) 

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

and the files with the records of lectures on the various carriers of information, 

in which (by the means of  sounds and images) accenting the attention 

on the content and increasing the level of perception of the final trainee. 
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AT (materials) provide the formation of skills of the solving of typical exercises and tasks, 

and  a l so  a l low  to  s tudy  in  d ep th  each  t r a inee  th e  the o re t i ca l  po s i t ions , 

which  d i f f icul t  to  perce ive  d i rec t ly  by  the  d iverse  cont ingent  of  t ra inees . 

The various audio-visual materials in the process of training (at distance) provide 

the presentation of information to the trainee in a visual and accessible form for the perception. 

However, only CC, are compatible directly with the adaptive representation of information 

fragments processor in the basis of the adaptive means of training (ET and LW), 

a l low to  rea l i ze  the  var ious  methods  o f  computer  t ra in ing  (a t  d i s tance) , 

modeling the actions of teacher and taking into account IFPST based on the innovative PCMB. 

The phase of the automated (remote) training 

The purpose of the stage – to form a certain required level of knowledge of the trainees 

in the subjects of studying (disciplines) of the chair, using ICT of training (at distance). 

The  techno log ica l  p rocess  o f  A RT i s  ca r r ied  ou t  sequen t ia l ly  (headway) 

and involves the achievement of a row of the important results: the basic and additional. 

At-first, the formation of knowledge of the trainee in the course of his controlled IW with LMM and CC 

in the discipline by means of textual ,  graphical  and audio-visual materials , 

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

the concepts and definitions, the formulations of theorems, the algorithms of solving of the typical tasks 

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

The information resources of (the adaptive) EL provide the possibility of selecting and searching 

o f  the  in fo rmat ion  in te res t  to  the  t ra inee  ( examinee )  by  the  key  concep t , 

by  the  typica l  af f i l ia t ion  (by  type) ,  by  the  a lphabet ical  index  (by  le t te r ) , 

by the table of contents (by structure), acting as the structural model of discipline, 

determining the optimal order of studying of the diverse information fragments. 

The work of each trainee with CC on the basis of LMM is provided directly 

by the means of using of the innovative adaptive means of training (ET and LW), 

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

taking into account of IFPST and stipulates the quantification of the content of discipline 

on a row of information elements (part, section, chapter, module, block, paragraph and subparagraph). 

At-second, the achieving of the required level of understanding of the information in the disciplines 

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

to answer to the various questions in the theoretical part of  studied material , 

to develop the different algorithms of solving of the typical tasks based on the studied theory 

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

Di rec t ly  IW  of  each  t ra inee  on  the  mas te r ing  o f  d iverse  in fo rmat ion 

in the volume of a certain chapter of the learning course is completed by the controlling (testing) of LRKT 

and him is given the recommendations on the further work with the information based on IFPST. 

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

are transmitted by the channels of communication to IC of EE and entered into ERB (in the appendix 2). 
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For the achieving of various purposes of ART each subject of training (trainee) 

operates with the means of training in IEE of ART system, performing a sequence of tasks: 

1. The formation and filling by the nominal values of parameters of CM of the subject of training 

by means of the automated diagnostics of IFPST with the using of the applied DM: 

• the preliminary analysis of technical capabilities of the adaptive means of training, 

provid ing the adapt ive generat ion of  diverse information fragment s 

by the various ways (methods) based on the parameters of CM of the means of training; 

• the revealing of the various nominal values of parameters of CM of the subject of training 

with the help of a row of different specialized methods of research (tests) 

directly in DB in the basis of the developed architecture of the applied DM. 

2. The training (at distance) due to the using of the adaptive means of training (ET and LW), 

combining directly the various (hybrid) functions of ET, the book of tasks and LW: 

• the studying of the theoretical material of discipline in the process of IW of trainee 

with the obtaining of different explanations (clarification) and hits at the necessary; 

• the studying of scientific approaches, methods and principles of the solving of typical tasks; 

• the formation of various skills in the process of solving of the applied tasks 

with the step-by-step analysis of the different results of actions of each trainee. 

3. The automated  tes t ing  of  LRKT by the means of  using of  the  basic  DM: 

• the systematic BC of the level of understanding of a set of information fragments, 

reflecting the content of a certain of the subject of studying (discipline) 

by means of the linked with it samples of questions of the method of research (test), 

p r o v i d i n g  d i r e c t l y  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 ; 

• the controlling of understanding in the various information elements of a certain CC, 

the results of which are recorded directly in ERB on the carrier of information, 

and the trainee is given the recommendations on the further work with the learning course; 

• the revealing of a certain level of proficiency in the various developed skills 

at the solving of the typical and applied tasks by the means of using of the book of tasks and LW. 

The work of each trainee with the adaptive means of training (ET and LW) 

p rov ides  the  fo rmat ion  of  a  ce r ta in  model  o f  requ i red  knowledge  (MRK) 

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

the conceptual-essential model of discipline and the algorithm of training (at distance), 

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

of the information elements of discipline, clarifications, the causes of difficulties 

and the presenting of the prepared (in advance) samples of questions of the method of research (test) 

fo r  the  rea l iza t ion  o f  the  au tomated  cur ren t  ( in te rmedia te )  and  f ina l  BC. 

Simultaneously with the studying of diverse material of LMM by the means of using 

of the adaptive means of training (ET and LW), the trainee fixes the acquired knowledge, 

performing AT according to the working program of the subject of studying (discipline) on a semester. 

The results of execution of the main program of preparation and AT in each discipline, 

and also the results of work with the different information resources of (the adaptive) EL 

reflect the ability of trainee to use the accumulated knowledge in the practical activity. 

The final BC allows to define LRKT in each subject of studying (discipline) 

by the means of using of the basic DM and to record the result into ERB (in the appendix 2). 
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At the stage of BC the automated analysis of the understanding of information 
at the level of various information elements of the subject of studying (discipline) is carried out. 
ERB contains the results, allowing to judge about the achieved level of understanding 
of the information fragments (part, section, chapter, module, block, paragraph and subparagraph) of LMM. 
The control of understanding of the information elements of the subject of studying (discipline) 
i s  r e a l i z e d  d i r e c t l y  b y  t h e  b a s i c  D M  a t  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 
or directly by the teacher on the examination in the subject of studying (discipline). 

The adaptive means of training (ET and LW) provides the support of the cycle of training, 
combines the functions of the book of tasks and LW, including the setting of tasks and the methodical manuals 
to the performance of laboratory works, developed on the basis of LMC with the taking into account of MRK. 

At-third, the rational organization of IW of each trainee increases the efficiency 
of developing of the abilities and skills of solving of the typical tasks, applying the accumulated knowledge 
in  the  ad jacent  subjec t  a reas ,  caus ing  the  potent ia l  poss ib i l i ty  of  crea t ion 
of the mathematical models of diverse studying objects, processes and phenomena, 
the formation of various formal description and the setting of the different tasks of research, 
the development of algorithms with the using of a new methods of solving of the diverse tasks, 
the iterative analysis of the obtained results of solving of tasks with the purpose of formation 
of the recommendations on the refining of the mathematical model and the selecting of actual parameters, 
accenting the essential attention on the specified requirements and limitations at the solution. 

The adaptive means of training in the given case is acted ET and LW, 
realizing the displaying of information and the forming the task to the laboratory work 
in the process of the (adaptive) interactive information interaction with the trainee, 
the performing of which is directed directly on the solving of different applied tasks 
and requires the providing of the making of local (secondary or auxiliary) decisions. 

The estimations of the results of performance of the laboratory works in LW are added into ERB. 
In the process of automated studying of the subject of studying (discipline) 

e a c h  t r a i n e e  a c c o r d i n g  t o  t h e  i n d i v i d u a l  s c h e d u l e  o f  c l a s s e s  c a n  s e n d 
(by the electronic mail) the messages to the teacher with the purpose of receiving of the recommendations 
for the increasing in the efficiency of formation and the using of the obtained knowledge in practice. 

The  teacher  by  means  o f  the  sys temat ic  t es t ing  o f  LRKT and  IFPST 
reveals the causes of difficulties in the perception, processing and understanding 
o f  in fo rma t ion  f r agmen t s  i n  th e  d i s c ip l i n e ,  t h a t  a l lows  to  mod i fy  LM M 
and the algorithms of ET, to improve the organization and technology of ART, and also 
to recommend the possible directions of professional activity of the contingent of trainees. 

At-fourth, the development of the different abilities and skills of solving of the applied tasks 
in the problem environment by means of the performance of various practical tasks and CW 
al lows each t rainee  to  s tudy the diverse  ( innovat ive)  scient i f ic  approaches 
to the research of objects, processes and phenomena in the subject area (the problem environment), 
to select a certain method of research and to develop the algorithms of solving of tasks, 
to apply a variety of SW for the statistical, mathematical and engineering calculations. 

The individual learning plan and the technical task to CW (issued to the trainee) 
cau se  the  n eces s i t y  o f  s tudy ing  w i th  th e  ava i l ab l e  me thod ica l  manu a l s , 
the selecting of the special and reference literature in the (adjacent) subject area. 

At this stage the work of trainee is supported by the methodical manuals to CW, 
the list of necessary literature in the adjacent subjects of studying (disciplines) 
a n d  t h e  v a r i o u s  a u t o m a t e d  ( a d a p t i v e )  m e a n s  o f  t r a i n i n g  ( E T  a n d  L W ) . 
The results of performance of the different CW are formed according to the presented requirements, 
a r e  s u b m i t t e d  f o r  t h e  c o n s i d e r a t i o n  ( c o n t r o l )  d i r e c t l y  t o  a  c e r t a i n  E E 
personally (in person) or are forwarded by the means of use of ICT in IC of EE, 
and the various obtained estimations of trainee are recorded into ERB on the carrier of information. 
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The conclusion stage 

The purpose of the stage – to form the combined presentation about the academic-performance of trainee 

at his IW in IEE of ART system and to help him to eliminate the academic debts. 

At the conclusion stage the appearance of trainee in EE completes the cycle of training (at distance) 

according to the individual learning plan of preparation and the learning schedule of training. 

The aggregative presentation about the achieved LRKT is formed directly 

on the basis of the following details, located in ERB of trainee (in the appendix 2): 

• the general information, contained in ERB (L.F.P., age, gender and other); 

• the results of research of IFPST, acting as the parameters of CM of the subject of training 

and the formed conclusions on their basis about the features of each trainee; 

• the estimations, obtained in the course of testing of LRKT in the subjects of studying (disciplines); 

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

by the means of use of LMM and LRKT in the cycle of the subjects of studying (disciplines); 

• the results of performance of AT and the protection of CW with the using of the means of automation of ART; 

• the other  resul ts  of  passing of  the individual  learning plan of  t ra inee 

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

(the work of trainee with EL, the performance of BC with DM, LW, the book of tasks and other). 

On the  bas is  of  th is  informat ion  LRKT is  considered  sa t i s fac tory ,  i f : 

• the results of performance of BC, AT and the final testing by the contingent of trainees 

a t  l e a s t  t h e n  i n  7 0 %  o f  c a s e s  a r e  e s t i m a t e d  d i r e c t l y  a s  p o s i t i v e ; 

• the results of proficiency and understanding of the diverse information fragments 

in  the  in format ion  e lements  o f  d i sc ip l ine  a re  es t imated  as  pos i t ive ; 

• the results of performance of the practical tasks and LW are estimated as positive; 

• CW is protected by each trainee with the estimation at least satisfactorily. 

The information about the time, spent by the trainee on the performance of each AT 

is secondary and is taken into account at the giving him the recommendations by the teacher 

on the consultations for the preparation to BC and the final (automated) testing (examination). 

I f  in  acco rd ance  w i th  th e  fo rmu la ted  above  c r i t e r i a  ( r equ i r emen t s ) , 

L R K T  i s  e s t i m a t e d  d i r e c t l y  b y  t h e  b a s i c  D M  a s  u n s a t i s f a c t o r y , 

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

should be taken into account and all rest (other) indicators of his work in the course of semester, 

including the compliance of the deadlines of reporting-documentation, the quantity of working (learning) time, 

spent on the studying of discipline, the using of computer consultations and others. 

I f  a  cer ta in  t ra inee d i l igent ly  worked by  the  approved  learn ing p lan , 

and  the  au tomated  d iagno s t ics  ( in  the  fo rm of  t es t ing)  o f  IFPST revea l s 

his inability to concentrate the attention, the lack of a constructive way of thinking, 

the poor preparation in the various main subjects of studying (disciplines) , 

then, it is obvious, that an attempt should be made to the additional training (at distance) 

with a subsequent (automated) estimation of the achieved results by the trainee. 

The posit ive resultativity  of training (at  distance) is  characterized directly 

by the estimation not lower, than “satisfactory” and indicates about the admission of trainee to the examination, 

and otherwise the denary (ED) makes the decision about the repeated training or expulsion. 
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2.3. T h e  s o f t w a r e  o f  t h e  a u t o m a t e d  t r a i n i n g 

IC of a certain EE provides the support of the personally-oriented model 

o f  the  con t ro l led  techno log ica l  p rocess  o f  t ra in ing  (a t  d i s tance)  d i rec t ly 

with taking into account the existing specifics of organization (pic. 2.2) and technology (pic. 2.3) of ART 

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

the automated means of training (at distance) and the auxiliary SW based on IEE. 

SW in the basis of IEE of ART system are differentiated into four main groups: 

• SW of planning and control  ( in relat ion to the educational trajectory); 

• SW of support of the controlled technological process of training (at distance); 

• SW of the support of functioning of the equipment of data transmission by the channels of communication 

between the diverse subjects of training and the means of training in IEE of ART system; 

• the  (adapt ive)  EL, which contains the various  information resources . 

The first group of program means – SW of planning and control 

The given group of the means of automation provides the support at the organization of IEE, 

the planning and control of the technological process of training (at distance). 

The necessity of storage, ordering and processing of a large volumes of information 

of the various type initiates the creation of (the distributed) data bank in the basis of ART system. 

The (distributed) data bank acts as the information warehouse of different data, 

structured in dependence from its purpose appointment (the practical application): 

• the (individual) calendar and learning plans in the discipline (specialty); 

• the s t ructured mater ial  by a teacher  in  the discipline  (MRK) –  LMM; 

• the methodical manuals to the performing of different laboratory and practical works; 

• the information about the used means of training (ET, DM, LW and the book of tasks) 

and the packages of applied programs of the special appointment (“SPSS” and “ArchiCAD”); 

• the model of the current knowledge of trainee, formed in the result of training; 

• the information about the resultativity of training (at distance) in the complex of disciplines. 

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

the organizational, methodical and technical support of the technological process of ART. 

The distributed architecture at the realization of the data bank of ART system of EE 

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

wh ich  a re  ac t i ng  th e  d iv e r se  sub jec t s  o f  t r a in i ng  in  I EE  o f  ART sy s t e m 

and the various divisions of the basic EE and its regional representative-offices: 

LMD, the dean’s offices (ED) of faculties, the chairs, the teachers, the trainees and entrants. 

Each division of EE provides the solution of assigned functions and tasks, 

by processing a part of the information, expressed in the form of data from the common data bank, 

using the distributed mechanism of access to the various information resources 

and  d i r ec t l y  th e  con t ro l  sy s t em o f  t h e  d i f f e r en t  (ma in  and  re se rv e )  DB . 

In the basis of the architecture of data bank of ART system is based on the distributed principle: 

it includes the main data bank of the basic EE and the data banks, located in IC 

of the territorially remoted regional representative-offices and consulting centres. 

IC of each regional representative-office of EE contains a certain data bank, 

consisting from DB of the dean’s offices (ED) of faculties, DB of chairs, DB of teachers 

and the corresponding to them AWP, including directly into the unique IEE of ART system. 
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Consider the appointment of the components of data bank and the functions of divisions, 

included in IEE of ART system of EE (the regional representative-office) on the example of HEI. 

D B  o f  f a c u l t y  i s  f o r m e d  a n d  m o d i f i e d  d i r e c t l y  i n  t h e  d e n a r y  ( E D ) 

on the basis of the acting educational standards in the disciplines (specialties) 

and contains the (individual) learning plans for the entire period of training (at distance), 

approved by LMD, the basic accounting information about the trainees and their ERB, 

reflecting the personal details, the estimations of LRKT in the subjects of studying (disciplines), 

and also IFPST, allowing to carry out the scientific researches of IEE of ART system 

for the introduction of new IT for the support of the technological process of training (at distance). 

The knowing of IFPST provides the adaptation of the models and algorithms 

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

in the basis of IEE with the taking into account of the specifics of the subjects of training. 

The automated diagnostics  of IFPST is realized by means of the applied DM 

on the basis of the specialized methods of research (tests) after the entering of trainee into EE, 

and the nominal values of parameters are taken into account by teachers in the process of training. 

DB of chair contains the calendar learning plans of training (at distance), 

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

the (individual) semester schedules of work and the programs of the subjects of studying (disciplines). 

On each discipline, assigned to the chair, the following information is formed: 

the purposes and tasks of discipline, the thematic plan of lectures, the description of interdisciplinary relations, 

the plan of laboratory works, the plan of practical lessons, the details about BC and CW, 

the plan of individual work of trainees with the means of training and teachers, 

the list of the recommended sources of literature, the basic and additional LMM and CC. 

Th e  l i s t ed  in fo rma t ion -edu ca t ion a l  e l emen t s  ac t  a s  t h e  impo r t an t  b as i s 

for the formation and estimation of MRK in the existing cycle of the subjects of studying (disciplines). 

ERB acts as the expanded model of the current (residual) knowledge of trainee, 

formed by means of  the data  t ransmi t ted to  IC of  EE from AWP of  tra inee , 

reflecting the results of work with the means of training and the performance of BC, AT, CW and other. 

The data of ERB is available for the viewing in the various divisions of EE. 

DB of teacher contains the schedule of IW of the subjects of training with the means of training 

and the conducting of scheduled consultations by means of the exchange of information messages, 

transmitted by the channels of data transmission (communication) between IC of EE and each AWP. 

At the same time the subjects of training receive a row of the basic and additional possibilities: 

the trainees as the subjects of training – ask the questions on the extend of performance of AT, CW and BC, 

the teachers as the subjects of training – carry out the monitoring of IW of trainees 

and send the various typical variants of solution of the previously given out AT and CW. 

DB of teachers provides the access to the information on AWP of teacher, 

which provides the monitoring of obtained estimations of LRKT in the disciplines, 

saved in the course of  the period of time of the studying of each discipline . 

DB of denary (ED) and DB of chair are conditionally static (do not change), 

and the information of DB of teacher dynamically changes in the process of training (at distance). 

AWP of  teacher  and t ra inee ac t  as  the  main  l inks  of  the  learning  process . 
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The data banks, located in IC of the territorially distributed representative-offices 

of the basic EE mutually duplicate (reserve) a part of information at the level of various DB. 

D B  i n  t h e  s t r u c t u r e  o f  t h e  m a i n  d a t a  b a n k  o f  I C  o f  E E  p r o v i d e 

the  t ransfer  by  the  channels  o f  communica t io n  and the  s torage of  conten t 

o f  t h e  v a r i o u s  i n f o r m a t i o n  r e s o u r c e s  o f  I E E  o f  A R T  s y s t e m : 

the elements of LMC, the learning schedules, the schedules of planned consultations with the trainees. 

AWP of trainee provides the saving of the local variant of ERB of trainee, 

in which registering the list and result of all passed BC and the reporting actions, 

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

Periodically the data of ERB is transmitted into IC of EE and entered into DB of teacher, 

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

The special procedures carry out the support of data bank of IEE of ART system, 

provide the processing of diverse information in the local (subordinated to it) DB, 

realize the generation of individual plans of training and the formation of AT and CW, 

and also support the registration in ERB of trainee of the achieved results of training. 

The internal procedures of the means of IEE of ART system have the intellectual basis: 

• t h e  a u t o m a t e d  l a y o u t  o f  t h e  ( i n d i v i d u a l )  l e a r n i n g  p l a n s ; 

• t h e  a u t o m a t e d  p r e p a r a t i o n  o f  t h e  ( i n d i v i d u a l )  s e m e s t e r  p l a n s ; 

• the (individual) selection of LMC and the development of the methods of research (tests) of LRKT. 

The second group of program means – SW of support of the cycle of training 

The automated training (at distance) – the stage of IW of trainee over the discipline 

with the using of the different automated means of training (ET, LW and DM) and LMC. 

The most important component of IEE of ART system is directly the adaptive ET, 

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

including the means of automation of the filling of MRK in a row of the subjects of studying 

(according to the (individual) learning plan, the working programs of disciplines 

and the schedule of working of each trainee from the contingent of trainees with ET) 

and the controlling of the technological process of training by the principle of feedback 

( the generat ion of  d iverse  information fragments  with the  tasks  of  t ra inee , 

the control of LRKT with the formation of the model of current knowledge and carrying out of ERB of trainees). 

The saving and extracting of information is realized by means of the data bank of ART system. 

The paramount importance at the same time has the quality of LMC, used in ET, LW and DM, 

created on the basis of technologies, modelling the teacher and the methods of estimation of LRKT, 

p r o v i d i n g  t h e  d i r e c t  c o n t r o l  o f  t h e  t e c h n o l o g i c a l  p r o c e s s  o f  A R T , 

creating the effect of presence of the teacher in the course of IW of a certain trainee. 

T h e  a u t o m a t e d  m e a n s  o f  t r a i n i n g  g i v e  t o  D E  s o m e  a v e r a g e  p o s i t i o n 

between the intramural and extramural form of (the automated) training (super-position). 

IW of trainee at this stage is underpinned by the planned and unplanned consultations 

with a certain teacher by the tele-communication channels of data transmission . 

The details about the results of work of trainee at the stage of training (at distance) is entered into ERB. 
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The third group of program means – SW of interaction of the subjects and means of ART 

For the support of ART to the trainee needs to provide a row of possibilities: 

• the delivery of the main and additional material by the channels of data transmission; 

• the interactive informational interaction with the teachers in the process of ART; 

• IW of trainee with the various information resources of the basic EE, 

in particular the access to the global information warehouses through IC of EE. 

These capabilities are created by the means of realization of the following network information services: 

• the reception and transmission of messages by the electronic post (Email) realizes the mode “OFFLINE” 

at the exchanging of information messages between the subjects of training 

in the process of information interaction by means of the means of training based on ICT; 

• the exchange of informational messages in the mode of real time “ONLINE” ; 

• the remote access to the information resources of IC of training (at distance); 

• the work of the terminal points (AWP) of the subjects of training with the distributed 

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

The organization of DE proposes the creation and use of the distributed system 

of information resources of the educational appointment, available by means of ICT. 

This causes the connection of the internal (local) computational network of IC of ART 

to  one  f rom the  ex i s t ing  ex te rna l  (g loba l )  t e le -communica t ion  ne tworks . 

The connect ion of  IC of  ( the innovat ive)  EE to  the computat ional  network 

is carried out in the context of  the informatization  of ( the tradit ional)  IEE. 

The open access  provides  the operat ive receiving of  necessary information 

for the support of the technological process of training and scientific-research work, 

and a lso  a l lows to  use  d i rect ly  the  v ideo-conferences  ( te le -conferences ) . 

The use of high-speed highways realizes the exchange of video-information 

in the real time, which is the most effective for the perception by the human. 

The fourth group of program means – SW of support of the electronic library 

E L  a c t s  a s  t h e  s p e c i f i c  ( d i s t r i b u t e d )  d a t a  b a n k ,  l o c a t e d 

directly on “WWW”-server and containing the various catalogs, the descriptions 

o f  in fo rmat ion  mate r ia l s ,  inc lud ing  the  name ,  au thors ,  shor t  anno ta t ion , 

the electronic variants of learning manuals, CC, ET, LW and the blocks of the methods of research (tests). 

DB of (the adaptive) EL are realized as the diverse important components of the common 

( d i s t r i b u t e d )  d a t a  b a n k  d i r e c t l y  i n  t h e  b a s i s  o f  I E E  o f  A R T  s y s t e m , 

and the open access with the information elements of differentiation of the rights of users 

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

For the introduction of the technologies of ART is needed to execute a row of basic conditions: 

• the development and realization of the given technology of support of the process of training; 

• the creation of the developed system of learning-methodical and computer support 

of the process of ART by means of the various means of training (at distance) in IEE; 

• the creation of data bank in IEE of ART system and the flexible control system of DB; 

• the availability of internal (local) computational network of EE, connected 

to the various local, regional and international computational networks, 

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

The developing (in the present time) IT of training (at distance) is intended 

for the support of IW of trainee and obeying to the regularities of educational process. 

The training (at distance) is considered as the difficult information process 

of the controlled formation of knowledge of the subjects of training by means of the means of training. 

The subjec ts  of  t ra in ing  as  the  cont ro l led  technolog ica l  process  can  ac ts : 

the individual (person), the group of individuals or the system of artificial intelligence, 

imitating a certain model of activity of the subject of training of IEE of ART system. 

The knowledge is considered as the derived active information (the form of information), 

capable to generate a new information in the process of thought activity of the subject. 

The knowledge is based on the declarative and procedural (algorithmic) part of information, 

located in some environment (brain and the model of brain), capable to activate both components. 

The information process includes a sequence of information operations. 

The information operation is based on the algorithm, the input and output information. 

The various information operations are distinguished: the difficult and simple (trivial). 

The difficult information operations can be decomposed into the other less difficult 

and  a  row of  s imple  in fo rmat ion  opera t ions  ( log ica l ly  no t  decomposed ) . 

In the information process allocate the stages as a set of information operations, 

having a  cer ta in  general  purpose  appointment  in  the  informat ion  process . 

In  the  p rocess  o f  func t ion ing  o f  the  d ig i ta l  mach ine  the  p rocess ing 

of discrete information is carried out, the logical or arithmetic operations are realized, 

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

and resulting values of the various operands in the period of execution of the operation. 

In the combination schemes with the memory of condition the resulting condition 

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

and then is stored until to the moment of arrival of a new input combination , 

at the same time the response of scheme on the input influence is determined by the internal condition, 

which is characterized by a set of the values of several variables (operands). 

The mathematical model of the combinatorial scheme with the memory of condition 

is the digital machine, which is described by the system of logical functions . 

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

o f  th e  l ev e l s  o f  s ign a l s  on  the  ou tpu t s  o f  th e  a r i thme t i c  o r  l og i c  d ev ic e 

in dependence from the combinatorial combinations of the levels of signals on its inputs, 

at  the same time a certain hardware realization of the device is represented 

in  the  v iew  o f  the  e l ec t r i ca l  p r inc ip ia l  c i r cu i t  o r  the  func t iona l  scheme . 

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

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

which  ref lec t  the  dynamics  of  the  switch ing  of  condi t ions  on  the  outputs 

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

i n  d e p e n d e n c e  f r o m  t h e  l e v e l s  o f  s i g n a l s  o n  i t s  s p e c i f i e d  i n p u t s . 
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2.4.1. The features of the structure of the technological process of training and the levels 
of the representation of knowledge in the information-educational environment 

The formation of knowledge of the trainee as the subject of training (at distance) 

i s  the  s ign i f ican t ly  d i f f i cu l t  con t ro l led  techno log ica l  p rocess  o f  t r ansfe r 

of the previously structured knowledge by the teacher into the consciousness of trainee 

by the means of use of the components of the automated IEE of ART system, 

the structure of which is presented directly in pic. 2.4 [101, 102, 103, 30, 31, 32, 100]. 
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Picture 2.4. The stages of the processing of information  

in the process of the formation of knowledge of the trainee 

The process of the formation of knowledge includes a row of stages of information 

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

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

• the visual representation of information (the displaying of the content of the subject of studying); 

• the perception, understanding and formation of the theoretical and practical skills 

to solve the typical and applied tasks in the subject of studying (discipline); 

• the ability to select the interdisciplinary relationships in a cycle of the different subjects of studying; 

• the development of experience of the conducting of scientific-research work in the specialty. 
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H e r e  a l s o  c a n  a l l o c a t e  a  r o w  o f  d i f f e r e n t  s e m a n t i c  ( s e n s e )  m o d e l s , 

formed in the consciousness of each trainee in the process of training (at distance): 

• the structural and conceptual-essential model of the subject of studying (discipline); 

• the algorithmic (computational) model of the subject of studying (discipline); 

• t h e  p r o b l e m  m o d e l  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  ( d i s c i p l i n e ) ; 

• the model of the knowledge of specialist and the various expertise in the area of specialty; 

• t h e  new  kn owledg e  a s  th e  f i na l  r e su l t  o f  sc i en t i f i c - r e sea rch  wo rk . 

The quality of perception and understanding of the diverse information influences on LRKT, 

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

and the search of actual information in the content of the subject of studying (discipline). 

The understanding is the level of knowledge, consisting in the potential ability 

to explain the relationships between the concepts of the subject area and their properties. 

The abil i ty to solve the diverse typical tasks is the level of knowledge , 

consisting in the ability to build the computational scheme of solving of the typical task. 

The ability to solve the applied tasks in the subject of studying is the level of knowledge, 

consisting in the ability to decompose the applied task into the typical tasks, 

fo rming  the i r  mathemat ica l  s ta tements  ( the  co r rec t  fo rmal  descr ip t ions) , 

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

proceeding from the main purposes of the initial setting of task in the subject area, 

that allows to the trainee to form the practical skills of solving of the applied tasks. 

The ability to the system analysis of the interdisciplinary links depends from the level of knowledge, 

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

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

providing the complex scientific approach to the solving of problems (the complex tasks). 

The formation of the high level of theoretical knowledge and practical skills 

is achieved on the basis of the different scientifically-justified methods and technologies of ART, 

allowing to introduce the new ways of representation of the material with taking into account of IFPST 

by the means of use of the structural (semantic) models of the subject of studying. 
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2.4.2. The structural (semantic) models of the representation of knowledge 
and  the  semant ic  p rogramming  in  the  au tomated  t ra in in g 

The structural  (semantic)  model  o f  the subject  o f  s tudy ing  i s  or iented 

on the presentation of the sense content in the context of a certain level of statement 

and realized outside the consciousness of a certain subject of training (trainee) 

by some formal apparatus  ( the model  of  present ing of  the s t ructured data ) . 

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

the controlled transfer of the content of the structural (semantic) models of the subject of studying 

from the consciousness of teacher into the consciousness of trainee as the diverse subjects of training. 

The computer support of this process involves the creation of the models: 

from the side of teacher – MRK (the structured information in the discipline), 

and from the side of trainee – the model of current knowledge (characterized by the estimation of LRKT). 

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

of the various structural (semantic) models of the subject of studying (discipline), 

the structure of which describes the diverse concepts by means of a row of frames: 

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

The purpose frame – aggregates a set of source and current purposes of training (at distance). 

The  c lass i f i ca t ion  f rame –  a r ranges  the  key  concepts  o f  sub jec t  a rea 

u n d e r  t h e  b a s i c  co n c ep t ,  wh i ch  a c t s  d i r e c t l y  a s  t h e  i d en t i f i e r  o f  f r am e . 

The sense (semantic) frame – the blank for the describing of diverse concepts 

in the natural  language,  containing the various input and output arguments . 

The directive frame – the specifying to the subject of training (at distance) on the carrying out 

of action by the means of displaying of the terminal text (the information fragment). 

The elementary frames are located at the various level of allocated hierarchy, 

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

of the describing of concepts on a limited subset of a given natural language, 

which is represented in the view of the oriented graph or the structural scheme. 

The task of teacher or the system of the extraction of knowledge is respectively 

in the possibility of statement of the material in the certain language and the level of difficulty 

and the saving of it by means of the semantic model, including a set of frames. 
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2.5. T h e  s t r u c t u r e  o f  t h e  a u t o m a t e d  a d a p t i v e  t r a i n i n g 
as the controlled process of the formation of knowledge of the trainee 

The process of the formation of knowledge of the trainee (presented in pic. 2.4) includes 

a row of stages (the technological gaps) and is characterized by the purpose of control (training). 

By the input of the controlled technological process of the formation of knowledge is MRK, 

formed directly on the basis of the tree of the purposes of training (at distance), 

and the output – the model of current knowledge in the consciousness of a certain trainee 

in fact of the completion of tasks and clarification of the teacher (the means of training). 

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

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

The control of the formation of knowledge is occurred by the principle of feedback: 

the learning tasks and clarifications are developed by the teacher (the means of training) 

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

based on the comparison of MRK of teacher and the model of current knowledge of trainee. 

The last is formed in the consciousness of teacher (the system of artificial intelligence) 

on the basis of the control of the results of performance of the learning tasks by each trainee 

by the way of their comparing with the correct (reference) results of teacher, 

which are generated by the teacher (the model, reflecting the method of estimation of LRKT) 

i n  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  ( d i s c i p l i n e )  i n  t h e  s u b j e c t  a r e a . 

The control by the means of providing of the estimation of LRKT realizes the feedback 

in the closed contour of control by the technological process of training (at distance) 

and provides direct the achievement of the stated purposes of training (at distance). 

The adaptation to LRKT on the basis of the principle of feedback allows at the necessity 

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

in  the  course  of  s tudying  of  a  formed sequence of  in format ion  f ragments . 
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2.5.1. The features  of  the  components  of  the  automated t ra in in g 
s y s t e m  a t  t h e  v a r i o u s  s t a g e s  o f  e d u c a t i o n a l  p r o c e s s 

The formalization of the process of training (at distance) allows to form 

reasonable the principle of functioning of the automated means of training (ET and LW), 

in which a row of functions are realized in coordination with the main and applied DM. 

The considered structure with the features is the block-modular (pic. 2.5): 

each module supports a certain stage of the process of training (at distance) , 

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

realizing the various operations of training (at distance) and their semantic filling. 
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Picture 2.5. The functional features of components of the automated (remote)  

training system at the different stages of the technological process of training 

For the realization of filling in the subjects of studying of the information elements of disciplines 

makes the structural (semantic) models of the subjects of studying (disciplines), 

describing the purposes of the corresponding stages (the technological gaps) of training (at distance), 

the procedures (algorithms) and means of their achievement, the structural (semantic) models 

and the  elementary f rames ( the  terminal  text  –  the informat ion f ragment) . 

The filling by the diverse information is individually for each discipline 

and is realized by the means of using of the various structural (semantic) models 

as the specific language of the representation of knowledge (the structured data). 

The structural (semantic) models of the certain subjects of studying (disciplines) 

together with the algorithms (procedures) in the basis of the automated means of training 

rea l ize  the  cont ro l  by  the  technologica l  p rocess  o f  t ra in ing  (a t  d is tance ) . 

Further the algorithms (principles) of functioning of the main components 

of IEE of ART system (the adaptive ET, LW and DM), operating on the basis of PCMB are proposed, 

providing the possibility of realization of the individually-oriented model of training. 
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2.5.2. The algorithms (principles) of functioning of the components 
o f  t h e  a u t o m a t e d  t r a i n i n g  s y s t e m  ( a t  d i s t a n c e ) 

The scheme in pic. 2.6 – the algorithm (principle) of functioning of the basic DM for the estimation of LRKT. 
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Picture 2.6. The scheme, reflecting the algorithm (principle) of functioning  

of the basic diagnostic module for the automated testing  

of the level of residual knowledge of the trainee 

The training (at distance) as the controlled technological process by the principle of feedback 

consists from a separate operations (algorithms) and has the difficult dual character:  

in the course of training (at distance) the knowledge of each trainee is not only formed , 

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

according to the requirements, presented to the knowledge (LRKT) of the contingent of trainees, 

the i r  in i t ia l  condi t ion ,  the  fea tures  and  ab i l i t ie s  o f  each  t ra inee  ( IFPST) . 

For the accounting of IFPST CM of the subject of training and a set of different 

methods of research (tests) are introduced into the structure (closed contour) for the parametrical 

identification of IFPST directly by the means of using of the developed applied DM (pic. 2.7). 

The algorithms of control of the technological process of training (at distance) 

are oriented on the development of learning tasks and explanations (clarifications) and hints 

and depend from the used technologies, methods and techniques of training (at distance). 
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Orienting on the psychophysiological possibilities (the individual limitations), 

the trainee in each moment of time works with a limited portion of information , 

locating at a certain stage of the technological process of training (at distance), 

organized directly under the control of the teacher ( the means of training). 

The algorithm of control in the basis of the certain (adaptive) means of training 

t r a n s f e r s  t h e  t r a i n e e  t o  t h e  p r e v i o u s  s t a g e s  o f  e d u c a t i o n a l  t r a j e c t o r y . 
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Picture 2.7. The scheme, reflecting the algorithm (principle) of functioning  

of the applied diagnostic module for the automated diagnostics  

of parameters of the cognitive model of the subject of training 

ET – the key component of IEE of ART system with the properties of adaptation based on PCMB, 

providing the individually-oriented formation of knowledge of each trainee. 

The adaptive representation of a sequence of information fragments processor (pic. 2.8) 

in the basis of the architecture of the adaptive means of training (ET and LW) functions 

in the context of a limited subset of kinds and types of EI (the parameters of CM of the means of training), 

at the generation of which takes into account IFPST (the parameters of CM of the subject of training). 
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In the view of the internal closed contour of control the scheme of information interaction 

between the subjects of training and the means of training is shown directly (pic. 2.8). 

The input for this contour of control serves MRK in the subject of studying (discipline). 

This contour provides the control of IW of trainee with ET (LW) on the basis of the formed MRK. 

The setting up of the adaptive ET (LW) as the means of training in the subject of training (discipline) 

consists in the formation of the project and the subsequent filling of the adaptive ET (LW) 

by the content of MRK in the accepted language of knowledge representation (the structured data). 

Using by the method of constructing of the structural (semantic) models of disciplines, 

the teacher  forms MRK, passing the ent ire  technological  chain of  tra ining , 

w h i c h  i s  l a t e r  o f f e r e d  d i r e c t l y  t o  t h e  c o n t i n g e n t  o f  t r a i n e e s . 
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Picture 2.8. The scheme, reflecting the algorithm (principle) of functioning  

of the adaptive means of training for the automation  

of the individually-oriented generation of information fragments 

The teacher can acts on the organization of the process of training (at distance) 

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

setting up the algorithms of generation of learning tasks before the session of the formation of knowledge. 

It seems actual to support the taking into account of IFPST at the generation learning tasks 

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

At the same time the adaptive representation of a sequence of information fragments processor, 

controlling by the process of the formation of knowledge of the trainee on the basis of the principle of feedback, 

p rov ides  the  fu l l  o r  par t ia l  adapta t ion  of  t ra in ing  (a t  d is tance )  to  IFPST. 

At the detection of gaps in the proficiency of material of the subject of studying (discipline) 

the adaptive representation of a sequence of information fragments  processor 

returns the trainee to the previous stages of the technological process of training 

by means of the access to the information fragments of information elements of the course. 
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2.5.3. The adapt ive  representat ion  of  a  sequence of  i n format ion 
f r a g m e n t s  p r o c e s s o r  b a s e d  o n  t h e  c o g n i t i v e  m o d e l s 

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  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 o c e s s o r  ( p i c .  2 . 9 ) 

acts as directly the control part of ET and LW (pic. 2.8) and is linked with DM, 

t h e r e f o r e  i s  t h e  u n i v e r s a l  i n n o v a t i v e  b a s i s  o f  A R T  s y s t e m , 

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

As the means of control, the adaptive representation of a sequence of informatio n 

f r ag men ts  p ro cesso r  fun c t io n s  on  th e  b as i s  o f  th e  p r in c ip l e  o f  f eedb ac k 

by the innovative scheme of inclusion (integration) with taking into account of the diverse IFPST, 

but  as  a  universal  she l l  ( the  in terface  of  in teract ion)  i t  i s  ab le  to  proces s 

the structural (semantic) models of the certain subjects of studying (disciplines) 

and contains the typical (recommended) and new algorithms of training (at distance) , 

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

The adaptive representation of a sequence of information fragments processor 

is developed by the principle of parallel architecture and block-modular principle: 

• the module of control of the processing of the physiological parameters – 

the features of the primary sensory perception of information by the subject of training 

and the generation of a sequence of educational influences by the means of training; 

• the module of control of the processing of the psychological parameters – 

the features of processing of the information by the head brain of the subject of training 

and the generation of information fragments of a certain kind by the means of training; 

• the module of control  of the processing of the l inguistic parameters  – 

the features of understanding of the information fragments by the subject of training 

and the statement of content in a certain language by the means of training. 

The procedure of loading of the parameters of the subject of training provides the loading 

of the nominal values of parameters of CM of the subject of training in the structure of PCMB. 

The procedure of loading of the parameters of the means of training provides the loading 

of the nominal values of parameters of CM of the means of training in the structure of PCMB. 

The adaptive representation of a sequence of information fragments p rocessor 

e f f e c t i v e l y  f u n c t i o n s  d i r e c t l y  o n  t h e  b a s i s  o f  t h e  i n n o v a t i v e  P C M B , 

taking into account the diverse IFPST, and its structural scheme is presented in pic. 2.9 . 
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Picture 2.9. The structure of the adaptive representation of information fragments processor 
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2.5.4. The bases of the technology of the extracting of knowledge of the teacher for the purposes 
of building of the theoretical-reference modules of electronic textbooks 

The technology of the extraction of knowledge of the teacher for the purpose of building TRM of ET and LW 

is based on the theory of intelligent systems of training (at distance), but with taking into account: 

• the formalization of training (at distance) as the difficult information process, 

including a sequence of stages of the formation of knowledge of each trainee, 

providing the achievement of the various levels of knowledge and abilities (skills): 

the possession of information in the subject of studying (discipline) in the subject area, 

the development of understanding of the essence and content of the subject of studying (discipline), 

the development of abilities and skills of the solving of typical tasks in the subject area and other; 

• the sense description of entities (objects, processes and phenomena) in the subject area 

for i ts  structuring and modeling with using of the achievements of IT; 

• the organization of the technological process of training by the principle of feedback. 

CMT provides the support of the technological process of training (at distance) 

at the stage (technological gap) of representation and mastery of the diverse information. 

The task of creating of TRM of ET and LW can be presented as the task of building of MRK 

at the stage of “the mastering of information” on the basis of the structural (semantic) model. 

The task of extraction of knowledge (the structured data) for the purposes of creating TRM of ET and LW 

includes the automatic construction of the structural (semantic) model of the subject of studying 

based on the results of the natural-language dialogue (the information interaction) 

with the teacher and the automatic formation of the algorithms of training (at distance). 

The structural (semantic) model of a certain subject of studying (discipline) 

is formed in the two coordinated between themselves iterative information processes 

on the formation of the factual part of the structural (semantic) model of the subject of studying 

and the meta-model of the subject of studying (discipline) with the tree of the purposes of training (at distance). 

The factual part of the structural (semantic) model of discipline (pic. 2.10) consists from: 

• the information structure of a certain subject of study ing (discipline) , 

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

supplemented by the relations (links) between the information fragments; 

• t h e  s t ru c tu ra l  ( s eman t i c )  a lph abe t i ca l - sub jec t  ind ex  o f  d i s c ip l ine , 

including the alphabetical-subject index, the classification of (scientific) concepts, 

the library of properties of the (scientific) concepts (objects) and the library of theorems; 

• the libraries of terminal texts, reflecting the content of the subjects of studying. 

In the basis of the structural (semantic) model of the subject of studying (discipline) of ET and LW 

is leaned the meta-model of the subject of studying (the universal structure is necessary 

and sufficient for the encapsulation of information in a row of various disciplines). 

The meta-model of the subject of studying (discipline) (pic. 2.10) presents the tree of purposes, 

each vertex of which – the purpose appointment of a certain information fragment. 
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Picture 2.10. The structural (semantic) model of the representation of information  
in the adaptive means of training (the electronic textbook) 

Under the information fragment  understands directly the electronic book , 
its part, section, chapter, module, block, paragraph, subparagraph and item (the terminal text), 
that  is  the block (quantum) of  information,  having a  cer tain  se nse content , 
the structural (semantic) decomposition of which is impossible (inexpedient) , 
represented in the context  of  one elementary displayed page on the screen . 

The work of teacher, accompanied by the extraction of his knowledge (the structured data), 
p r e s e n t s  a  d i r e c t l y  t h e  d i f f i c u l t  i t e r a t i v e  i n f o r m a t i o n  p r o c e s s , 
o n  e a c h  i t e r a t i o n  o f  w h i c h  f i l l i n g  t h e  v a r i o u s  s l o t s  o f  a  c e r t a i n  f r a m e , 
corresponding to the current information fragment in the subject of studying (discipline). 
The operations of teacher (the system of artificial intelligence) are reduced to the answers to the questions, 
f o r m e d  f r o m  t h e  s e n s e  l i n k s  ( t h e  i n f o r m a t i o n  l i n k s )  o f  d e r i v e d  f r a m e s . 
The procedure of the extraction of knowledge begins from the work over the information fragment 
of the upper level and a sequentially proceeds on the consideration of its different components. 

The formation of parts of the structural (semantic) model of the subject of studying (discipline) 
takes place directly on the basis of the corresponding various derived frames: 
the frame, containing the factual part of the structural (semantic) model of discipline 
(the frame of the information fragment or the fragment frame – in the appendix 2) 
and the frame, containing the tree of the purposes of training (the purpose frame – in the appendix 2). 

The technology of formation of the tree of the purposes of training (at distance) includes 
the selection of the different purpose appointments of information fragments from the factual part 
of the structural (semantic) model of a certain subject of studying (discipline), 
in the result of which the list of various purpose appointments is directly formed, 
the selection from the list of purpose appointment and filling a certain purpose frame for it 
(the formation of classifications, the allocation of concepts and categories in the purpose appointment, 
the decomposition of the purpose appointment, the analysis of the purpose appointment and information fragment), 
the formation based on the received information the current condition of the tree the purposes of training; 
and also the selection of the next purpose appointment for the work of the means of training (ET and LW). 

The algorithm of processing of the events, initiated by the user (pic. 2.11), provides 
the support of the work of teacher on the formation of fragmented frames and the tree of purposes. 
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Picture 2.11. The algorithm of processing of the events, initiated by the user  
in the adaptive means of training 

The algorithm of support of the working of user controls by the activity of teacher 
at the processing of the existing fragment frames and the modifying of the tree of the purposes of training. 
I t  includes the algorithms of information support  of the operations of user , 
the initialization of the various operations, the extracting and saving of diverse information 
at the working of teacher with the structural (semantic) model of the subject of studying 
(the frames of information fragments and the frames of the purposes of training (at distance)). 

The algorithm of initialization of the operations of user displays the information fragments 
(the modules and questions for the testing) to the teacher, which he can modify . 

The algorithm of information support of the different operations of the final user, 
functioning together with the adaptive representation of a sequence of information 
fragments processor and the algorithm of extracting of information in the form of data 
from the structural (semantic) model of a certain subject of studying (discipline), 
provides (to the consumer of educational services) the necessary information 
about the current condition of the actual tree of the purposes of training (at distance) 
and the factual part of the structural (semantic) model of the subject of studying. 

The algorithmic support of the working of teacher is organized analogously 
at the automating of formation of the branched tree of the purposes of training (at distance). 
The created model is subject to be automatically checked on the completeness and inconsistency. 

CMT can used by the trainee for IW in the mode of “uncontrolled reading”, 
and also in the mode of controlled acquisition of information by the principle of feedback. 
In this mode the various fragment and purpose frames,  f i l led by the author , 
are the basis for the generating of questions to the trainee and the control of correctness of his answers. 

The use of given technology facilitates the working of teacher at the creation of ET and LW. 
The system, realizing the given technology, can considered as the expert system. 
T h e  s t r u c t u r e  o f  t h e  e x p e r t  s y s t e m  b e s t  w a y  a l l o w s  t o  e m b o d y  i n  E T 
al l  the above mentioned innovat ive algori thms (pr inciples)  of  funct ioning . 
So, for example, the generation of questions to the trainee and the automatic construction of a dialogue 
w i t h  h i m  c a n  b e  f u l l y  r e a l i z e d  d i r e c t l y  i n  t h e  e x p e r t  s y s t e m . 

The main parameters (criteria) of estimation of the means of training (ET, LW and the book of tasks) 
as the intelligent systems (based on knowledge) are presented in the appendix 3. 
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2.5.5. The specifics of the practical use of the means of multimedia 
in the creation of the electronic textbooks and the laboratory workshops 

U n d e r  m u l t i m e d i a  i s  u n d e r s t o o d  t h e  m o d e r n  I T ,  a l l o w i n g  t o  u n i t e 

the text, sound, video, graphical images and animation in the information system. 

The scientific interest in the technologies of multimedia causes by a row of significant reasons: 

• the emergence of the powerful and accessible (personal) computers and complexes, 

capable to support  the graphical interface of interaction  with the user , 

and also the functioning of the modules of capture and playback of audio- and video-stream; 

• the availability of diverse hardware and SW for the realization of support of the multimedia, 

r e a l i z i n g  a  c e r t a i n  s e t  o f  n a t i o n a l  a n d  i n t e r n a t i o n a l  s t a n d a r d s ; 

• the creation of the various author`s (difficult) information systems and complexes, 

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

t o  m a k e  t h e  v a r i o u s  o w n  ( s i m p l e )  a p p l i e d  m u l t i m e d i a  p r o g r a m s , 

without having much practical experience of programming in the languages of high level. 

The multimedia – the violently developing IT, including a row of scientific principles: 

• the integration in the one program product of the different kinds of information: 

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

(speech, music, the fragments of video-films, tele-frames, animation and other); 

• the processing of static and dynamic information in the scale of real-time; 

• the interactive information interaction “the subject of training – the means of training”, 

a t  which  the  f ina l  use r  rece ives  in  the  p rocess  o f  (v i r tua l )  d ia logu e 

more extensive and versatile information in the subject of studying (discipline), 

that contributes the improving of the conditions of training (at distance), work or rest; 

• the automated processing of the diverse streams of audio- and video-information. 

The features of use of the (adaptive) means of training based on the multimedia 

at the creation of ET and LW in the basis of IEE of ART system are considered in the appendix 4. 



 66 

2.6. The theoretical bases of building of the adaptive training systems 
b a s e d  o n  t h e  p a r a m e t r i c a l  c o g n i t i v e  m o d e l s  b l o c k 

It is purposeful the consideration of the general scientific principles of building 

of the adaptive (intelligence) training systems (based on knowledge) (at distance) 

wi th  the  parametr ic a l  CM of  the  subjec t  of  t ra in ing  ( t ra inee or  examinee ) 

and the parametrical CM of the means of training (for the adaptive ET and LW), 

and also the specifics of synthesis of PCMB for the realization of adaptive training (at distance). 

Many believe, that the concepts “the system of training” and “the training system” 

are not identical scientific concepts in the context of the theory of automatic control. 

Under the training system means the subject of training (trainee) and his training system. 

The training system as the element of the system of training (at distance) is shown in pic. 2.12. 
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Picture 2.12. The block scheme of the adaptive training system (at distance)  

based on the parametrical cognitive models block  

(including the parametrical cognitive model of the subject of training  

and the parametrical cognitive model of the means of training) 
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The system of training is formed by the subject (trainee) and the means of training in IEE (the sensor XD ). 

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

• CM – describes the estimation 


Y  of the vector of condition Y of the subject of training (trainee) 

in the given mathematical function of the condition of IEE X and EI U: ),,,( ** YVUXFY =


, 

and the condition Y of the subject of training (trainee) is determined by the operator F°: ),( *0 UXFY = , 

the operator F of the analytical model of the subject of training (trainee) is directly 

is subject to the determination (the parametrical identification) and the adaptation 

i n  t h e  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 r a i n i n g  ( a t  d i s t a n c e ) ; 

• the algorithm of training (at distance) has the dual functional appointment: 

at-first, it forms the addresses (links) and the parameters of EI: ),,,( ** RZYXU


=  , 

where   – the algorithm of training (at distance); 


Y  – the estimation of the condition of knowledge of the trainee, 

obtained with using of the analytical-numerical (parametrical) model F; 
*Z  – the purpose of training (at distance), set by the tutor (methodist or teacher); 

R  – the resource of training (at distance), consisting from the two analytical components: 

),( *** RRR = , where *R  – the external resource, determined by the capabilities of the system of training, 
**R  – the internal resource, allocated by the subject of training (trainees) 0F  on the training 

(in particular the time and transactional costs on the training (at distance)); 

at-second, the algorithm of training (at distance)   forms the methods of research (tests) V  

the answers to the questions of which characterize the results of performance of tasks *Y  

and carry the information about the estimation of the current condition of the trainee 


Y : ),,( **


= YZXV  ; 

• the  (d is t r ibuted)  data  bank o f  t ra in ing  in format ion  (DBTI)  conta in s 

a set of diverse information fragments I  in the subject of studying (discipline), 

necessary for the studying by the trainee in the technological process of training (at distance); 

• the shaper of the portion training (SPT) determines the directly defined EI, 

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

for the studying on a certain technological step of training (at distance): ),(1

* IUU = , 

where 1  – the algorithm of formation of a certain information fragment, 

U  – the address (link) and the parameters of EI in DBTI, and *U  – the content of information fragment; 

• the shaper of tests (ST) determines the content of the method of research (test): 

),(2

* IVV = , where 2  – the algorithm of synthesis of the method of research (test) V. 

The subject of training (trainee) in the (adaptive) system of training (at distance) 

i s  p r e s e n t e d  “ t h e  o n e - t o - o n e  c o n v e r t e r ”  o f  t h e  c o n d i t i o n  o f  I E E  X  

and the portions of training information (TI) *U  into the condition of the subject of training Y  (LRKT). 

The information about the condition can be obtained by using the questions of the method of research (test) *V : 

),( ** VYDY Y= , where YD  – the operator of conversion of task of the method of research (test) *V  

and the condition of the subject of training (trainee) Y  into a certain answer (reaction) *Y . 

The key are the analytical  model of the subject  of training (trainee) F , 

the algorithm of training   and the algorithms of formation of EI ( 1 ) and the tasks of test ( 2 ). 

For the simplicity VU   and ],[ 21   (the one-to-one compliance is introduced). 
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2.6.1. The algorithms of training in the automated training systems 

The ideas of the automation of training (at distance) are tracked in the theory and practice of training 

before the emergence of informatics (cybernetics) as the new scientific direction [44]. 

In the middle of 20th years of the XXth century Pressi S. was created the first training machine. 

The training devices and programs are developed in 50th years of the XXth century directly 

by a row of outstanding scientists: Skinner B.F., Crowder N.A., Pask A.G.S. and others. 

The concept and term “the programmed training” were introduced in 1954 y. in the work of Skinner B.F., 

who outlined the basic principles of  the conception of programmed training. 

In our country the works in the area of programmed training were began in the 60th years 

by a row of the outstanding scientists: Berg A.I., Itelson L.B., Glushkov V.M., Dovgyallo A.M., Mashbitz E.I., 

Yushchenko E.L., Halperin P.Ya., Talyzina N.B., Leontiev A.N., Bespalko V.P. and others. 

The development of informatics (cybernetics) and computer technics has led to the fact, 

that the ideas of programmed training have begun to be applied in the various ATS, 

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

b o t h  a t  a l l  t e r r i t o r y  o f  o u r  c o u n t r y  ( U S S R  a n d  R F )  a n d  a b r o a d . 

ATS – a set  of organizational actions,  the means of computational  technics , 

the methodical materials, the psychological-pedagogical and mathematical methods, 

allowing to carry out the individualization of the technological process of training. 

A T S  i n c l u d e s  t h e  d i v e r s e  c o m p u t e r  m e a n s  o f  t r a i n i n g  ( a t  d i s t a n c e ) 

with the appropriate terminal equipment (the terminal equipment of data transmission), 

the packages of the applied programs of educational and other functional appointment, 

ET and LW for the (adaptive) training, DM for the control of LRKT and EL in IEE of ART system. 

The technological process of training (at distance) in ATS is carried out by the typical scheme: 

the subject of training (trainee) is presented the different information fragments, 

which he must study by means of the various means of training (ET and LW), 

and then for the determination of the quality of assimilation of the content of material a row of questions is asked. 

In ATS carries out the automated check of the correctness of answers to the questions 

and considers the next portion of EI, rendered on the subject of training (trainee). 

The sequence of presentation of the portions of EI is determined by the training program. 

The training program is built on the basis of the algorithm of training (at distance), 

which is presented the rule of the synthesis of EI and the control of training (at distance) 

and the determination on each step of the technological process of training of the next EI. 

The two types of training programs have gained the distribution – the linear and branched. 

Among the branched programs the internally and externally regulated programs are distinguished. 
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In the linear training programs the presentation of a certain portions of EI 
is carried out sequentially, invariant to the answers of the trainee to the various questions. 
In this case the individualization of training is not realized – the difference between the trainees 
is  expressed  only  in  the  durat ion  of  pass ing  of  the  educat ional  program  – 
all trainees move along the same path regardless from the degree of assimilation of the portions of EI by them. 

Analyzing the linear training programs with the positions of the theory of control, 
the hard (program) control of the technological process of training is distinguished, 
which is provided without the realization of the classical principle of feedback. 
The training (at distance) is built regardless from the condition of the subject of training (trainee), 
wherein the model of the subject of training (trainee) is supposed to be known in advance 
(without this it is impossible the programed control by the technological process of training). 
The subject of training (trainee or examinee) receives the next portion of EI 
regardless of the level of assimilation of the previous TI, and the result is fixed into ERB. 

In the linear program there is no the explicit model of the subject of training (trainee), 
but i t  is  implicit ly present  in the model of control of training (at  distance) . 
The portions of TI are built on the basis of the experience of teacher in assuming, that the trainee, 
perceiving the portion of EI, necessarily assimilates it and can proceed to the next portion. 
On this principle the television learning actions are held: lectures, seminars and conferences. 

The  a l l  TI  b reaks  on  N  po r t ions ,  renumbered  (named)  f rom 1  to  N : 
= **

2

*

1 ,...,, NUUUI , 

which are given sequentially to the subject of training (trainee) in the moments of time Ntt ,...,1  

( i n  t h i s  a n d  c o n s i s t s  d i r e c t l y  a n y  a l g o r i t h m  o f  p r o g r a m e d  t r a i n i n g ) . 
However can enter the feedback *Y  into the linear program (it is shown in pic. 2.13), 
which informs about the fact of assimilation of the next portion of TI by the subject of training (trainee): 





=
1

0
*Y , if a certain portion of information is not acquired and acquired respectively. 
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Picture 2.13. The block-scheme of the training system with the linear program of training 

In this case in the moments of times ),1( Niti =  the fact of assimilation of the portion of EI is determined 

by the algorithm of training and is reflected by the single level of signal ( 1* =Y ) in the feedback. 
The model of the subject of training (trainee) ),( *UXF  must reflect directly 

its time capabilities (the limitations by time) for the assimilation of information (EI): 

1

*),( −− iii ttUXF  

that is to specify the time, needed for the assimilation of the portion of EI *

iU  in the conditions of IEE X . 

Then the signal of feedback *

iY  on i th stage of training (at distance) is defined as: 





=
1

0
)(* tYi , at 1+ ii ttt . 

The purpose of training (at distance) directly in the linear training program: 
to the subject of training (trainee) it is needed to inform (display) consistently 
all N  portions of information (EI) by means of the means of training and to diagnose LRKT. 
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T h e  b r a n c h e d  i n t e r n a l l y  r e g u l a t e d  t r a i n i n g  p r o g r a m s  w o r k 

by the extended (complemented) scheme of the automation of training (at distance): 

t h e  s u b j e c t  o f  t r a i n i n g  ( t r a i n e e )  i s  g e n e r a t e d  a  c e r t a i n  p o r t i o n  o f  E I , 

then a row of questions are asked for the check of LRKT after the assimilation of given information, 

then, in dependence from the answers of trainee, in the case of incorrect answer the following is given: 

either the additional information (clarification) and a certain question is asked again, 

or the hint (the valid answer to the question) and the next portion of TI is formed. 

In case of the valid answer to the question the next portion of TI is given immediately. 

In pic. 2.14 shows the examples of the possible schemes of branching of the algorithmic structure. 
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Picture 2.14. The schemes of the realization of branching (1 – valid answer, 0 – incorrect answer):  

on the left – the linear model; on the right – the branched model 

The training by the branched program (as opposed to the linear) is built in dependence 

from the fact of assimilation of the next EI by the trainee, that is determined by his answers to the questions. 

I n  p i c .  2 . 1 5  t h e  s h a p e r  o f  p o r t i o n  o f  T I  p r o v i d e s  t h e  f o r m i n g 

o f  t h e  p o r t i o n  o f  a d d i t i o n a l  i n f o r m a t i o n  f o r  t h e  n t h  m a i n  p o r t i o n  nU . 

D e n o t e  t h e m  d i r e c t l y  t h r o u g h  a  c e r t a i n  s e q u e n c e  nlnn UUU ,...,, 21 ,  

where l  – the number of portions of the additional TI directly for the main portion TI. 

Each portion of OI (including the main) is accompanied by the test (question), 

f o rm ed  au toma t ica l l y  d i r ec t l y  by  th e  b lock  o f  ST  ( th e  sh aper  o f  t e s t s ) . 

In the scheme the channels of displaying U  and V  work simultaneously with division in time, 

therefore the portions of TI contain the previously selected tasks of test for the estimation of LRKT. 
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Picture 2.15. The block-scheme of training system  

with the branched internally regulated program 

The quantity of portions nq  of the additional information, given to the trainee, 

depends from his answers to the questions of test on this the n th portion of TI ( lqn 0 ). 

The technological process of training (at distance) is realized by the different algorithms 

o f  a  c e r t a i n  a u t o m a t e d  ( a d a p t i v e )  m e a n s  o f  t r a i n i n g  ( E T  a n d  L W ) , 

f o r m a l i z i n g  t h e  s e t  s e q u e n c e  o f  p a i r s :   *, nini yU  ),...,1,0( nqi = , 

where i  – the number of portion of the additional information (at 0=i  – the main portion), 

*

niy  -- the estimation of answer to the i th question, presented in the information block: 





=
1

0
*

niy ,  if the answer on the question is incorrect  and valid respectively; 

At 0* =niy : 1+= nn qq  that is nq  is equal to the number of incorrect answers to the question consecutive. 

At 1* =niy  and max=nq  the additional information is not given and the system proceeds to 1+nU . 

The quality of assimilation of the material (the information fragments) is linked with the number nq . 

It characterizes the level of knowledge of the trainee of the n th portion of information (EI). 

But  on the determinat ion of  the next  main port ion of  information  (EI)  1+nU  

the value nq  does not affect (in dependence from the features of the algorithm of training). 

In  the  resu l t  each  t ra inee  passes  a l l  po r t ions  o f  TI  f rom the  f i r s t  to  N t h , 

but the educational trajectory on each portion of EI is different for the different trainees. 

Formally LRKT in the given scheme is described by the vector ),...,,...,,( 21 Nn qqqqP = . 

This vector allows to compare the various trainees from the common contingent. 

The purpose of training (at distance) in the branched scheme (as and in the linear) is trivial – 

t o  g o  d i r e c t l y  a l l  p o r t i o n s  ( i n f o r m a t i o n  f r a g m e n t s )  o f  T I  ( E I )  f r o m  I . 
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T h e  b r a n c h e d  e x t e r n a l l y  r e g u l a t e d  t r a i n i n g  p r o g r a m s  f u n c t i o n 
on the condition of fact, that the subjects of training (trainees) are divided by the academic-performance on m  groups. 

For each group of the subjects of training (trainees) there is the training program 
with  i t s  own way ( level)  of  s ta tement  o f  the  same learn ing  mater ia l  (EI) . 
For example, at 3=m : in the first training program the material can be presented 

in the great detailed and designed for the poorly trained subjects of training (trainees); 
in the second training program a certain learning material is more compressed 
and calculated directly on the medium trained subjects of training (trainees); 
in the third training program the learning material is stated in concisely (briefly) 
and is designed for еру highly trained diverse subjects of training ( trainees) . 
For the determination of the belonging of trainee to the subgroup on the 1+n th step of training 

the relative number of valid answers to the questions of test is calculated on the n th portion of TI. 

I f  t h i s  v a l u e  e x c e e d  t h e  l i m i t s  o f  s o m e  p r e d e t e r m i n e d  s e t  i n t e r v a l , 
then the subject of training (trainee) is transferred directly to another subgroup – 
better or worse prepared in dependence from the received estimation of LRKT. 

In the considerable case all sequence of EI is broken on the portions NUU ,...,1 . 

The studying by the subject of training (trainees) of all portions of TI (information fragments) 
corresponds to the training by the program with the most detailed level of statement of the material. 
The less detailed ways of statement will be differentiated by the absence of some portions of TI. 

For each portion of TI (EI) a certain set of thresholds n

m

n

i

n aaa  ......1
 is set, 

with the using of which the subject of training (trainee) is corresponded directl y 

to the group nk  by the obvious decision rule (algorithm): n

in

n

i aqa −1
 ],1[ mkn = , 

where nk  – the number of group, in which the subject of training (trainee) is transferred, 

performing the nq  incorrect answers to the questions of test on the n th portion of TI (EI). 

The block-scheme of the system of training on the branched externally regulated program 
does not differ from the shown in pic. 2.15 for the internally regulated program. 
The algorithm of training analyzes LRKT and IFPST, determining the numbers of the groups of trainees, 
in which they are transferred in the fact of studying of the next portion of TI, 

allowing to calculate directly the vector ),...,,...,,( 21

n

l

n

i

nn kkkkP = , where },1{ mk n

i  , },1{ li , 

which is formed in the process of training and allows to compare a row of trainees. 
The purpose of training is to “bring” the trainee to the last portion of TI . 
T h e  t r a i n i n g  s y s t e m s  w i t h  t h e  l i n e a r  a n d  b r a n c h e d  a l g o r i t h m 

in  the  bas is  of  the  t ra in ing  program are  the  pr iva te  and degenerat ive  case 
of the general scheme of training, and the purposes of training and the models of trainees are trivial. 

The author of course (teacher) not only sets the parameters of the algorithm of training program, 
b u t  a n d  f o r m s  a  s e q u e n c e  o f  d i s p l a y i n g  o f  t h e  d i v e r s e  o f  T I . 
The quality of such training program depends from the qualification of teacher. 

The experience of constructing of the optimal sequence of presentation of the portions of TI 
requires the model of the subject of studying, wherein a sequence of presentation 
of the portions of TI is built before the beginning of training in ATS, and the training is carried out either by the linear, 
or the branched scheme or the algorithm (at the same time the accounting of IFPST and LRKT is possible). 

The described training programs are compiled before the beginning of the process of training in ATS. 
H o w e v e r  i n  l a s t  t i m e s  t h e  u n i v e r s a l  t r a i n i n g  p r o g r a m s  a r e  d e v e l o p e d , 
fo rming  d i rec t ly  in  the  process  o f  the i r  execut ion  in  IEE of  ART sys tem. 

Under the generating training system is understood the program complex 
c a p a b l e  t o  f o r m  a  s e q u e n c e  o f  p r e s e n t a t i o n  o f  E I  a n d  a l l o w i n g  t o  s e t 
the parameters of the algorithm of functioning of its components in the process of training. 
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2.6.2. The adaptation in the automated training system (at distance) 

The main requirement to the modern ATS is consisted directly in the support 

of the maximal degree of individualization of the technological process of training (at distance), 

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

tha t  no t  feas ib le  p rac t ica l ly  a t  the  t rad i t iona l  methods  o f  mass  t ra in ing . 

The subject of training (trainee) acts the significantly difficult object of control 

and  i t s  exac t  (de te rmin is t i c )  a  p r io r i  pa ramet r ica l  model  does  no t  ex is t , 

bu t ,  a cco rd ing  to  the  c l a s s i ca l  and  mod ern  theo ry  o f  au toma t i c  con t ro l , 

it is impossible to build the effective control of the specified object without adaptation. 

Under  adapta t ion  in  the  c lass ica l  and modern  theory  of  automat ic  contro l 

means the process of changing (of the nominal values) of the parameters and structure of the system, 

and it is possible, and the control influences based on the different current information 

with the purpose of achievement of a certain (optimal) condition of the control system 

at the initial uncertainty and the changing conditions of external environment (IEE). 

Applying this definition to the technological process of training (at distance), 

s a y ,  t h a t  d i r e c t l y  t h e  a d a p t a t i o n  i n  a  c e r t a i n  A T S  ( a t  d i s t a n c e )  – 

the technological process of changing of the nominal values of diverse parameters 

and the existing structure of the parametrical model of the subject of training (trainee) 

and the means of training (generating the diverse information fragments as EI) 

based on the various current information, obtained in the course of training (at distance), 

with the purpose of achievement of an arbitrary optimal condition of the object of control 

at the initial uncertainty in the dynamical (stochastic) variable environment (IEE), 

which is linked with almost complete absence of the information about the trainee in the training system. 

The adaptation has the several different hierarchical levels of realization, 

corresponding to the various stages of control by the difficult object of control: 

the parametrical adaptation of a given model, the structural adaptation of an existing model, 

the adaptation of the object of control (of the control system) and the adaptation of a purposes of control. 

The parametrical adaptation is linked with the correction (of values) of the parameters of model. 

If in the process of evolution (functioning) of the object of control its structure changes, 

the parametrical adaptation does not always allows to build the parametrical model , 

adequate to a certain object of control (the subject of training or the means of training) . 

Then the structural adaptation of the parametrical model of the object of control is realized. 

For example, it is used the procedure of selection on each step (iteration) of contro l 

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

(in the sense of proximity to the object of control) of the best parametrical model. 

At the same time the identification of parameters of the alternative parametrical model s 

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

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

does  not  increase  the  eff ic iency of  contro l  o f  a  cer ta in  objec t  of  contro l , 

then the adaptation of the existing object of control (the control system) is realized , 

that is the revision of boundary, separating the object of control and the environment (IEE) is carried out. 

If and this does not have an effect, then the adaptation of the purposes of control is carried out. 

At the same time a new set of the purpose of control of the object of control is determined, 

the achievement of which is provided dir ectly by the created control system. 

Consider, how these levels of adaptation in the traditional ATS are realized . 
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In  th e  l in ea r  t r a in ing  p rog ram any  ad ap ta t i on  i s  comp le t e ly  ab sen t . 

It is assumed, that the exact model of the subject of training and the means of training is known, 

and on the basis of this  the sequence of statement of the learning materia l 

is build the optimal in the sense of some criterion (the time of studying of all TI). 

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

and not on the basis of the current information, expressed in the data (there is no feedback), 

and by the hard (deterministic), determined previously scheme (algorithm) of training. 

In the branched training programs the parametrical model of t he trainee 

is characterized only by the answers of the trainee to the questions on any given portion of TI. 

An assumption is made, that if the trainee gave any more quantity of valid answers , 

then the portion of TI (information fragments) was learned by him and he can proceed to the next. 

However given model is simplified (this explains the low level of adaptation) . 

I n  t h e  b r a n c h e d  t r a i n i n g  p r o g r a m s  d i r e c t l y  w i t h  t h e  s e v e r a l  w a y s 

of statement of the learning material the parametrical model of the subject of training (trainee) 

is determined by one parameter – the rank of this subject of training (trainee) . 

In the technological process of training (at distance) directly the parametrica l 

adaptation of exactly this parameter (the one-parameter adaptation) is carried out. 

A very private case of the parametrical adaptation of a parametrical model is considered. 

Having determined the rank of the subject of training (trainee), he is trained by the optimal scheme for him, 

at the same time the psychological, physiological and linguistic features (parameters) 

of the technological process of the formation of knowledge (at distance) are ignored completely. 

The elementary analysis of the existing training systems allows to make a row of conclusions: 

• the training systems with the linear and branched schemes (algorithms) of control 

are a special case of the general scheme of control of the training system; 

• the application of the basic provisions of the theory of automatic control in the training 

involves the taking into account of the specific regularities of process of the formation of knowledge; 

• an overview of parametrical models in the technological process of the formation of knowledge 

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

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

are built in the concrete situation for the solution of a certain applied task; 

• in physiology, psychology and linguistics receive the quantitative expressio n 

some qualitative processes, occurring in the memory of trainee in the result of EI, 

and in the described training systems there are no such parametrical model s 

in the technological process of the formation of knowledge (not provided) ; 

• for the effective control of the technological processes of training (at distance) 

it is necessary to have the parametrical model of the subject of training (and the means of training), 

but the building of the exact parametrical model of the subject of training (and the means of training) 

is impossible, due to the difficulty of the existing object and the process of control, 

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

and for the support of its adequacy to the real object in the process of control, 

to adapt its parameters and structure in the technological process of training; 

• in the considered ATS due to the potential absence of the well formalized 

parametrical models of the object of control a low level of adaptation is provided; 

• for the determination of the efficiency of the technological process of training (at distance) 

it is necessary the formalization of a certain purpose of training and the criterion of control, 

allowing to determine, whether the set purpose of control has been achieved . 



 75 

All this requires to put in a new way the task of training (at distance) and the synthesis of ATS, 
r e l y i n g  o n  t h e  d i f f i c u l t  t e c h n o l o g i c a l  p r o c e s s  o f  t r a i n i n g  ( a t  d i s t a n c e ) 
based on the parametrical model at the controlling of a difficult object of control. 

The training system presents the system of control by the difficult object – 
a trainee with its model. The task of training is formulated and formalized more concrete: 

• the purpose of training (at distance) *Z  – determined by the methodical recommendations 
and the requirements to the professional (special) preparation of specialists; 

• EI – TI, presented to the trainee and under the influence of which at he 
m u s t  f o r m  t h e  c e r t a i n  d i v e r s e  k n o w l e d g e ,  a b i l i t i e s  a n d  s k i l l s , 
determined directly by the specified purpose of training (at  distance) ; 

• the parametrical model of the subject of training (trainee) – a set of parameters, 
characterizing the features of perception, processing and understanding of the content 
o f  a  s e q u e n c e  o f  d i v e r s e  i n f o r m a t i o n  f r a g m e n t s  ( E I ) ; 

• the parametrical model of the means of training (ET and LW) – a set of parameters, 
characterizing the ways, methods and technologies of displaying of the content 
o f  a  s e q u e n c e  o f  d i v e r s e  i n f o r m a t i o n  f r a g m e n t s  ( T I ) ; 

• the algorithm of training (at distance) – the rule of constructing of the next portion of TI 
d i r e c t l y  i n  t h e  t e c h n o l o g i c a l  p r o c e s s  o f  t r a i n i n g  ( a t  d i s t a n c e ) . 

The process of training (at distance) is presented in the view of a sequence of sessions (lessons), 
starting in the moments of times ,...,...,, 10 nttt , in the general case are not equally spaced. 

In the initial moment of time the subject of training (trainee) is located in the condition 0Y . 

It is required to build a sequence of information fragments (EI) }{ nU ,  ,...1,0=n , 

which will transfer the subject of training (trainee) into the previously determined final condition *Y . 
Moreover the process of transferring of the subject of training (trainee) from the condition 0Y  to *Y  

s h o u l d  b e ,  i n  a  c e r t a i n  s e n s e ,  t h e  o p t i m a l  b y  a  c e r t a i n  c r i t e r i o n . 
In the tasks of training (at distance) the best algorithm of training, that perform s 
this translation in the shortest time (the optimum by time) should be considered . 

For the system analysis of the efficiency of training introducing the function of quality of training Q, 
which depends from a certain condition of the subject of training (trainee) Y , 
and its nominal values in the discrete moments ,...,...,, 10 nttt  will  be calculated: 

)( nn YQQ = , 

where nY  – the condition of the subject of training in the moment of time of the beginning of the n th session of training nt . 

The criterion of the quality of training nQ  characterizes the directly defined 

level of proficiency of the subject of training (trainee) in the moment of time nt . 

Without the limiting of generality believe, that the criterion of quality of training *** )( QYQ = , 

where the nominal value of the level *Q  will correspond to the absolute proficiency. 

The purpose of training (at distance) *Z , thus, consists in the selecting of the optimal 
nominal value of the function of quality of training Q  by means of the minimal quantity of EI U : 

Uu
YQ


= min)( , 

where U  – the set of EI, and u – the set of permissible information fragments (EI), 
transferring the trainee from the condition 0Y  into the condition of absolute proficiency **Y . 

Due to the real properties of human memory the condition **Y  and accordingly 
the level of absolute proficiency *Q  practically not achievable. Therefore the training 

should be completed, when the criterion of the quality of training nQ  reaches the specified threshold  : 

nQ , where   – value, close to *Q . 

The purpose of training (at distance) *Z  consists in the reaching of the specified level  . 
At the same time believe, that the algorithm of training 1A  better the algorithm of training 2A , 

if it provides the achievement of the specified level   for a shorter period of time 
or a smaller number of the sessions of training (at distance) by means of a set of EI (TI). 
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T h e  p u r p o s e  o f  t r a i n i n g  ( a t  d i s t a n c e )  *Z  i s  f o r m a l i z e d  a s  f o l l o w s : 







→

→
=

min,)(

,)(

*

*

*

YT

YQ
Z


, 

where )( *YT  – the time or number of sessions of training, for which the trainee reaches the condition *Y . 

Formalize TI (a  sequence of  fol lowing of  the information fragments) . 

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

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

e l e m e n t a r y  p o r t i o n s  o f  E I  ( i n f o r m a t i o n  f r a g m e n t s ) :  },...,,{ 21 NUUUU = . 

Their meaningful meaning is determined by the area of training (at distance). 

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

with using of the algorithm of training the subset of EI is built. },...,,{ 21 nMn uuuU = , 

ji uu   a t  ji  ,  Uui  ,  con ta in ing  th e  s e t  nM  o f  e l emen ta ry  po r t i on s  o f  T I 

( a  s e q u e n c e  o f  d i v e r s e  i n f o r m a t i o n  e l e m e n t s )  w i t h  t h e  n u m b e r s  nM,...,1 , 

which constitute the volume of learning material for the n th session of training )1( NM n  . 

Let consider the condition of trainee, whose condition on the n th session of training (at distance) 

will described by the vector of probabilities of ignorance of each from the information elements of TI: 

},...,,,{ 21

n

N

n

i

nn

nn ppppPY = , 

where n

ip  – the probability of ignorance of the i th element of TI in the n th moment of time )10(  n

in pt . 

The absolute knowledge of all portions of TI is described directly by the null vector 0** =p . 

The condition of the j th subject of training (trainee) is changed by the means of using 

of the various portions of TI (the diverse information fragments) and described in the view: 

),,( 11

j

n

j

n

j

n

j

n

j

n СUPFP −−= , 

where jF  – the operator of the parametrical model of the j th subject of training (trainee), 

j

nP  – the condition of the subject of training (examinee) after the studying of portion of TI j

nU ; 

j

nC 1−  –  the  parameters  o f  the  sub jec t  o f  t ra in ing  ( t ra inee )  d i rec t ly  befo re , 

he passes the n th session of training (at distance) by means of the set of EI j

nU . 

The model represents the recurrent formula of transition from one condition 1−nP  

to another condition of the subject of training nP  under the influence of EI nU  at the parameters 1−nC . 

Do not use the index of trainee j  for simplicity, since it only concretizes the task. 

All further reasoning takes  place for any trainee, therefore ),,( 11 −−= nnnn CUPFP . 

The kind of operator F  of the model of the subject of training (trainee) should be set 

adequately to the specificity of human memory at  the training (at  distance) 

to the learning material of a given structure and the semantics in the subject of studying (discipline). 

The kind of operator F can change at the changing of the structure of TI and its semantics. 
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The condition nn PY   of the subject of training (trainee) directly is not observed, 

it is necessary to have the (automated) means of measurement for the estimation of this condition. 

Such (automated) means of measurement are the methods of research (tests) , 

that is the questions, the answers on which carry the information about the condition of the subject of training. 

Consider the simplest method of research (test) for the checking of LRKT 

d i r e c t l y  i n  t h e  r e s u l t  o f  s t u d y i n g  o f  a  c e r t a i n  p o r t i o n  o f  T I  ( E I )  nU . 

The reaction of the subject of training (trainee) has a certain view ),(0

nnn UPFR = , 

where 0F  –  the analytical  operator of a certain subject  of training (trainee) , 

and the answers of examinee to the questions of the method of research (test) in TI nU : ),...,(
1

n

u

n

un
nM

rrR = . 

Here 




=
1

0
n

ui
r , if the subject of training (trainee) gave the incorrect or valid 

answer after the n th session of training (at distance) on the iu th information element nU . 

This information is initial for the adaptation of the parameters of model: ),( 1 nnn RCC −=  , 

where  – the algorithm of adaptation allows to estimate the condition of trainee ),,( 1 nnnn RUPP −=  . 

Here   – the algorithm of estimation of the condition of the subject of training (trainee) 

on the results of the previous tact (iteration) of training (at distance)  nn RU ,  

and  a  ce r ta in  p rev ious  cond i t ion  o f  the  sub jec t  o f  t ra in ing  ( t ra inee)  1−nP . 

The algorithm of training (at distance), allowing to determine the next portion 1+nU , 

consists in the minimization of the indicator of the quality of training (at distance) Q  

on  each step  (s tage)  of  the technological  process  of  t ra ining  (at  d istance) . 

Then the task of optimization of the function of the quality of training is reduced to the next view: 
*

1
)(

11
11

min)),,(()( +


++ →=
++

n
RФU

nnnn UCUPFQPQ
nn

, 

where )(RФ  – the set of portions of diverse TI (EI), satisfying to the resource R , 

nR  – the certain resource, allocated on the n th  session of training (at distance) 

(the expected duration of lesson T  or the machine time, available to the trainee and other), 
*

1+nU  – the locally-optimal portion of TI, given to the trainee on the 1+n th session of training. 

The training (at distance) with using of the presented algorithm of training 

does not provide the solution of task of the achieving of the initial purpose of training *Z , 

w h i c h  w a s  d e l i v e r e d  b y  t h e  e x p e r t  ( m e t h o d i s t ,  t e a c h e r  o r  t u t o r ) . 

The case in fact, that the number of the sessions of training (at distance), obtained with using this algorithm, 

may not be minimal in time in the context of the function of the quality of training )( 1+nPQ . 

But the minimization of the criterion of the quality of training Q  on each step of training (at distance), 

of course, gives the optimal nominal value of the solution, close to the minimal, 

as the value of criterion of the quality of training Q  with each session of training (at distance) 

decreases in an intensive manner and the moment of time )( *YQ  comes fast enough. 

At the same time a quasi-optimal solution, which in some cases coincides with the optimal one is received. 
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2.6.3. The specifics of the algorithm of training with the cognitive model of the trainee 

The parametrical and structural adaptation of the model of the subject of training (trainee) is possible. 
In the last case the structure of the model changes in the process of training (at distance). 

The condition of the subject of training (trainee) on the n th session of training (at distance) 
is described by the vector of probabilities of the ignorance of information elements of TI (EI). 
The information element of TI (EI) may be a concept, a rule, a definition, a task and other. 
In the task of training (at distance) to the understanding of texts in the national language 
o f  t h e  i n f o r m a t i o n  e l e m e n t s  o f  T I  ( E I )  a r e  t h e  v a r i o u s  l e x i c a l  u n i t s , 
that is the separate words or the phrases of sentences in the national language. 

In the result of memorization by the trainee of the portion of TI on the n th session of training (at distance), 
he owns by the information elements of a given portion of EI with the probability equal to one: 

0)( =ni tp , nUi , 

that is the probabilities of ignorance of the inf. elements of EI from nU  in the moment of time nt  are equal to zero, 

however in the course of time directly occurs the interference back (forgetting). 
Using the scientific data of (cognitive) psychology in the area of research of memory, 
in the quality of model of the subject of training (trainee) nF  choose the exponential dependency. 

Then the probabilities of ignorance of the information elements of TI change by the rule: 
n
i

n
i tn

ii

n

i etpp
−

−== 1)( , Ni ,...,1= ; ,...2,1=n , 

where n

i  – the speed of forgetting of the i th information element of TI on the n th session of training, 
n

it  – the time since the moment of last approach to the studying of the i th information element of TI. 

Natura l ly ,  the  speed  of  fo rget t ing  of  each  informat ion  e lement  of  TI : 
decreases – if the information element of TI is output to the subject of training (trainee) 
for the memorization and does not change in the technological process of training (at distance), 
inc reases  –  i f  i t  i s  no  longer  s tud ied  by  the  sub jec t  o f  t ra in ing  ( t ra inee) : 
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where ),...,2,1(,, 1''' Nii =  – the parameters, characterizing the features of memory of the trainee, 

10 '''   , 01 i  – the initial speed of forgetting of the i th information element of TI. 

Since on each session of training (at distance) the i th information element of TI: 

or it is output for the memorization )( nUi , or not output for the memorization )( nUi . 

In the model of the technological process of training (at distance) it is necessary to take into account 

the time of forgetting of the diverse information (EI) after its last studying n

it : 
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where 1−−= nnn ttt  – the interval of time between the two sessions of training (at distance), 

),...,,( 10 nttt  – the moments of time of the presentation of portions of TI in the limits of the sessions of training. 

The probabilities of ignorance of the i th information element of TI before the first studying 
d i r e c t l y  o n  t h e  n t h  s e s s i o n  o f  t r a i n i n g  ( a t  d i s t a n c e )  i s  e q u a l  t o  o n e 
(that is before the beginning of training of the i th inf. element of TI unknown with the probability equal to one): 

1)(lim)(
0

=−=
→




ki

k

ii tptp  

f o r  nk ,...,1,0= ,  
1

0

−

=


n

k

kn UUi .  A t  0=n ,  1)( 0 =ii tp  f o r  a l l  Ni ,...,2,1=  o r  10 =P . 
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The changing of the probabilities of ignorance of the inf. elements of TI depends from the speeds of forgetting, 

which are determined by the individual properties of memory of the subject of training (trainee), 

and the time of ignorance of the various information elements of TI after their studying. 

The procedure of correction (optimization) of values of the speeds of forgetting ),...,2,1( Nin

i =  

is realized directly by the algorithm of adaptation on the basis of the innovative PCMB, 

containing the parameters nC  (the physiological, psychological and linguistic IFPST). 

At the first level, the adaptation of the structure of the model of the subject of training (trainee) nF  is carried out. 

The second level is linked with the parametrical adaptation of the model of the subject of training (trainee). 

The cr i ter ion of  the qual i ty  of  t ra ining (at  d is tance)  nQ  se lect ing one , 

which characterizes the level of training of the trainee as the subject of training. 

For the task of training of the understanding of text in the national language the given level 

is characterized by the probability of ignorance of the element of TI, randomly selected from this text: 


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where )( n

ii tp  – the probability of ignorance of the i th information element of TI )1)(0(  n

ii tp ; 

iq  – the frequency of appearance of the i th information element of TI in the considered text 

( w i t h o u t  r e p e t i t i o n s  o f  t h e  v a r i o u s  i n f o r m a t i o n  e l e m e n t s  o f  T I  1=iq ) . 

T h e  v a l u e s  ( n o m i n a l  v a l u e s )  ),...,2,1( Niqi =  a r e  d e t e r m i n e d  b y  t h e  t e x t , 

reflecting the content of the subject of studying (discipline) before the beginning of training. 
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ii tpP  i t  i s  e x p e c t e d  d i r e c t l y , 

t h a t  t h e  c e r t a i n  s u b j e c t  o f  t r a i n i n g  ( t r a i n e e )  d o e s  n o t  k n o w . 

For the other tasks of training iq  can characterize the importance of the i th concept and so on. 

The purpose of training *Z , for the achievement of which it is proposed to solve the local task 

on each step of training, which for the criterion nQ  can be rewritten in the view 
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The result of solving of the given task is the locally-optimal portion of TI *

nU , 

which is output to the subject of training (trainee) on n t h  session of training.  

The criterion nQ  is calculated to the moment of time nt  of the beginning of the n th session of training. 

At the same time the task of optimization of training (at distance) can have the several solutions. 

For example, can include in the set *

nU  only those EI, the memorization of whose on n th 

session of training provides the greatest reduction nQ  to the end of the session of training. 

Let  cal l  th is  procedure  ( the task of  the optimizat ion  of  t ra ining) zero-s tep. 

The another solution of the task may be the inclusion into the set *

nU  only those EI, 

the memorization of which on the n th session of training will provide the greatest reduction 1+nQ , 

that is the value of the criterion of the quality of training to the beginning of the next 1+n th session of training. 

This procedure is called one-step. Similarly can build the k -step procedure, 

on which it is built *

nU  with the purpose of minimization knQ +  to the beginning kn+ th session of training. 

For the solving of the task of training (at distance) will build the zero-step procedure 

as the simplest  and not  requi r ing t ime-consuming (analytical)  calculat ions. 
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For the selection of the optimal value (minimal) nQ  to the end of the session of training, 

having the smallest value of multiplication i

n

ii qtp )(  are naturally included of EI in *

nU , 

since as in the result of their memorization this multiplication tends to zer o 
and thereby significantly affects on the decreasing of the nominal value of the criterion nQ . 

For the support of the optimal value nQ  to the end of the n th session of training, 

having the resource nL , it is necessary to find nM  of maximal members in the sum, 

the indices of which and will determine the next portion of TI, presented to the trainee for the studying. 
T h i s  a l g o r i t h m  o f  o p t i m i z a t i o n  i s  w r i t t e n  d i r e c t l y  i n  t h e  v i e w 
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w h e r e  i  –  t h e  i n d e x  UU *  o f  m a x i m a l  n o m i n a l  v a l u e  ia , 

tha t  i s  i
Ni

i aa


=
1

* max ,  and  *

21 },...,,{ nM Uuuu
n
=  –  the  d i rec t ly  def ined  por t ion  o f  TI , 

which is output for the studying on the n th session. The volume of portion nM  depends from the resource nL . 

Le t  nn TL =  –  the  dura t ion  o f  the  n t h  ses s ion  o f  t ra in ing  (a t  d i s tance) , 

or the time (the interval of time), allotted on the studying of a certain portion of TI nU , 

and the time of studying of the i th inf. element of TI is inversely proportional to the probability of its ignorance. 
T h i s  a s s u m p t i o n  i s  b a s e d  d i r e c t l y  o n  t h e  n a t u r a l  b a s i s : 
the less likely the probability of ignorance  of a certain information element , 
then  the  l ess  t ime  i t  i s  needed  on  i t s  s tudy ing  in  the  p rocess  o f  t ra in ing . 
Then the volume nM  of the next portion nU  is determined from the following ratio: 

})(:{max
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1
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iin
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n tpkTMM , 

where nТ  – the average time of memorization of the element of TI at its first presentation to the trainee; 

Muuu ,...,, 21  – the numbers of information elements of TI, determined by the rule. 

The parameter k  is a priori unknown and therefore must be estimated adaptively in the process of training 
in dependence from the time, spent by the trainee on the performing of portion of TI: 

)( '

1 nnnn TTvkk −+=+
, 

where v  – the dimensionless coefficient of the speed of adaptation at the memorization of TI, 

and '

nT  – the time, spent by the subject of training (trainee) on the memorization of the portion of TI nU . 

The training ends, when nQ  reaches the required level of proficiency  . 

The number of sessions n , for which is achieved →nQ , determines the duration of the training. 

Thus,  the algori thm of training  (at  distance)  consists  in  the following : 

• the checking of knowledge of the subject of training (trainee) of the portion nU  is carried out, 

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

• the adaptation of parameters of the subject of training (trainee) nС  is carried out; 

• the vector of probabilities of ignorance of the elements of TI is corrected, that is nP  is formed; 

• the criterion of the quality of training (at distance) nQ  is calculated directly; 

• i f  the  va lue  o f  c r i t e r ion  nQ ,  then  the  t ra in ing  (a t  d i s tance)  ends . 

At +1nQ  the next portion of TI 1+nU  is determined, which is output for the studying. 

Then, at the next cycle of training (at distance) the item 1 – item 5 and so on are repeated again. 
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2.6.4. The specifics of the estimation of parameters of the cognitive model of the trainee 

At the studying of the model of trainee the task of estimation of its unknown parameters arises. 
These parameters of model are '  and ''  the corrections of the speeds of forgetting, 

a n d  a l s o  t h e  i n i t i a l  n o m i n a l  v a l u e s  o f  t h e s e  s p e e d s  ),...,,( 11

2

1

1

1

N = . 

The parameters ' , '' , 1  reflect the individual features of the memory of trainee. 
The initial values of the speeds of forgetting 1  can be estimated in the process of training 

by the results  of the first  examination by the method of maximal l ikelihood. 
Let on the n th session to the trainee is given the first time information elements of TI, 

f o r m i n g  d i r e c t l y  t h e  m a t h e m a t i c a l  s e t  UuuuU
nKn = },...,,{ 21 . 

For the data of certain information elements of TI )(... 11

ni

n

i

n

i Ui==== −  . 

The subject of training (trainee) studies directly the certain portion of EI nU . 

The result of checking of the knowledge of portion nU  through the time t  after the learning is presented 

in the view of the vector nR  (for nUi  the probabilities of ignorance: )(,1)( n

t

i Uipetp =−= −  are calculated). 

Let's write the function of likelihood: xKx nppP
−

−= )1( , the minimizing of which by p  
e n a b l e s  t h e  p o s s i b i l i t y  d i r e c t l y  t o  e s t i m a t e  P ,  a n d  t h e r e f o r e ,  a n d   .  

Here 


=
nUi

n

irx  – the number of nonmemorable elements of TI from nK  the firstly studied. 

For the ease of calculation replace P  on Pln , then for the finding of the value  , 
a t  w h i c h  t h e  f u n c t i o n  P  t a k e s  t h e  h i g h e s t  n o m i n a l  v a l u e , 
c a l c u l a t i n g  t h e  d e r i v a t i v e  o f  Pln  o n    a n d  e q u a t i n g  t o  z e r o : 
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From here get directly the estimation of the parameter  :  
n

n

K

xK
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
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 . 

The estimation of parameters '  and '' in the process of training seems quite difficult. 
T h e r e f o r e  f o r  t h e i r  e s t i m a t i o n  i t  i s  p r o p o s e d  t o  c o n d u c t  d i r e c t l y 

the corrective experiment (research) before the beginning of training (at distance) . 
For the task of training to the foreign vocabulary the given experiment has features. 

The trainee receives N  unknown words in the foreign language and must remember their translation. 
T h e  s t u d y i n g  i s  c a r r i e d  o u t  d a i l y  i n  t h e  c o u r s e  o f  a  c e r t a i n  f i x e d  t i m e , 
t h e  s a m e  f o r  e a c h  c e r t a i n  s u b j e c t  o f  t r a i n i n g  ( t r a i n e e ) . 
Before  the  s tudying  the  (automated)  examina t ion  ( tes t ing)  is  car r ied  out , 
the results of which are presented in the view of the vector },...,,{ 21

n

N

nn

n rrrR = , 

where 




=
1

0
n

ir , if the subject of training (trainee) has given the correct translation 

of the i t h  words in the n t h  examination and incorrect translation respectively. 
Then the nonmemorable words are taught by the subject of training (trainee), 

and on the other day the (automated) examination (testing) on all words is carried out. 
T h i s  i s  r e p e a t e d  u n t i l  t h e  t r a i n e e  r e m e m b e r s  a l l  t h e  w o r d s , 
t h a t  i s  a f t e r  t h e  ( a u t o m a t e d )  e x a m i n a t i o n  ( t e s t i n g )  a l l  Nir n

i ,...,2,1,0 == . 
A  p o s t e r i o r i  d a t a  a r e  t h e  d e r i v e d  f r o m  t h e  c o n s i d e r e d  m o d e l . 

I n  t h e  g i v e n  c a s e  d i r e c t l y  NM n   a n d  1= nt  f o r  a l l  Kn ,...,1,0= , 
where K – the number of examinations until all N  words are fully remembered, that is 
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T h e  s p e e d s  o f  f o r g e t t i n g  v a r y  i n  t h i s  c a s e :  
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where ),...,2,1;,...,2,1(,10 ''' KnNi ==  , and the probabilities of information elements of EI 

t a k e  a  c e r t a i n  v i e w  d i r e c t l y  ),...,2,1;,...,2,1(,1 KnNiep
n
in

i ==−=
− . 

E v e r y  d a y  )1( = nt  a l l  w o r d s  NM n   a r e  s t u d i e d  a n d  r e m e m b e r e d . 
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Since the words unfamiliar to the trainee are given for memorization, then 10 =ip  for all Ni ,...,2,1= . 

The initial speed of forgetting   can be estimated by the results of examination, 
ca r r ied  ou t  on  th e  o ther  day  a f te r  the  in i t i a l  mem or iza t ion  o f  the  words : 
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ln . 

The parameters '  and ''  are estimated by the method of maximal likelihood. 

For the analysis of estimation ''  let's enter nA  – the set of numbers of words, which the trainee 

did not remember before the n th examination; nS  – the number of words at nn SA = . Then for everyone nAi  have 
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The  exper imen ta l  da ta  i s  r ep resen ted  by  the  se t  nR  o f  r ea l iza t ions  n

ir  

r a n d o m  v a r i a b l e s  n

i ,  h a v i n g  t h e  f o l l o w i n g  d i s t r i b u t i o n  d i r e c t l y : 
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T h e  v a l u e  ( n o m i n a l  v a l u e )  nx  i s  d e f i n e d  a s  t h e  s u m  


−=
nAi

n

in rx )1( ,  

expressing the quantity of words from nS  remembered in the n th  examination. 

The mathematical function of likelihood in the view of the probability of obtaining 
of the all possible set of data nR  of experiment is build. It depends from the parameter '' : 
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The calculating of the nominal value of the parameter '' , at which Pln  reaches the maximum. 
By the logarithmizing of the mathematical expression, it  is obtained directly 
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For the finding of maximum Pln  it is taken the partial derivative by ''  and equate it to zero: 
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F r o m  h e r e  f o r  ''  t h e  m a t h e m a t i c a l  e q u a t i o n  i s  o b t a i n e d  d i r e c t l y 
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It is obvious, that to obtain the exact solution of this transcendent equation 
r e l a t i v e l y  t o  ''  i s  n o t  p o s s i b l e  a l r e a d y  a t  6K .  T h e r e f o r e  s i m p l i f y  i t . 

From the estimation of the initial speed of forgetting 
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  follows, that 1
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tha t  i s  than ,  when  the  share  o f  unrecogn ized  in fo rmat ion  e lements  o f  TI 
o n  t h e  o t h e r  d a y  a f t e r  t h e  s t u d y i n g  i s  g r e a t e r  b y  a b o u t  2 / 3 . 
As the experiments on the memorization of foreign vocabulary have shown, this is extremely rare. 
Therefore  in  the  fu ture  is  advisab le  to  carry  out  a l l  the  analysis  for  1 . 
Besides, with the growth of n  the value n

i  does not increase, that is ),...,2,1(,10 Nin

i = . 

A s  10 ''     1)(0 ''   n ,  t h e n  d i r e c t l y :   nn
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The mathematical expression  
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L e t ' s  b u i l d  t h e  a p p r o x i m a t e  s o l u t i o n  o f  g i v e n  a l g e b r a i c  e q u a t i o n . 
F o r  t h i s  c o n s i d e r  a t  f i r s t  t h e  c a s e ,  w h e n  t h e  v a l u e  ''  c l o s e  t o  o n e . 
The value n)( ''  into the algebraic row of Taylor is decomposed in the vicinity of one: 

...)1(1)]1(1[)( '''''' +−−=−−=  nnn  
Subst i tu t ing  th is  i n to  the  previous  express ion ,  i t  i s  obta ined  d i rec t ly 
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F r o m  w h e r e  c a n  e s t i m a t e  d i r e c t l y  t h e  n o m i n a l  v a l u e  '' : 
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I f  t h e  n o m i n a l  v a l u e  ''  d i r e c t l y  v e r y  d i f f e r e n t  f r o m  o n e , 

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

'' . 
For the estimation of the parameter '  it is necessary to find the average (for all examinations) number 

of non-memorizations of words (it is denoted through  ) and its mathematical expectation M . 
B y  t h e  e x p e r i m e n t a l  d a t a  c a n  b e  c a l c u l a t e d  d i r e c t l y   : 
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The mathematical expectation of the average number of non-memorizations of words has the view 
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A s  t h e  p r o b a b i l i t y  o f  i g n o r a n c e  n
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Find directly the mathematical expectation of the speed of forgetting n

iM . 
The representation of the mathematical expectation of the random variable is used in the view 

)}|({ BMMM  =  
where )|( BM   – the conditional mathematical expectation of the random variable   
d i r e c t l y  r e l a t i v e  t o  t h e  c e r t a i n  e v e n t  B . 
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From here you can see, that 1+n

iM  depends from the second moment. Find 2)( n

iM  . 
B y  t h e  m e t h o d  o f  m a t h e m a t i c a l  i n d u c t i o n  c a n  d i r e c t l y  s h o w , 

t h a t  t h e  k t h  m o m e n t  o f  t h e  s p e e d  o f  f o r g e t t i n g  h a s  t h e  c e r t a i n  v i e w 
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The es t imat ion  of  p arameter  '  i s  obta ined  d i rec t ly  f rom the  equal i ty 

M . 
At the same time the successive approximations are build. As ),...,2,1(,11 NiM ii == , 

then  the  express ion  2

iM  i s  ob ta ined ,  M  i s  determined d irec t ly  for  2=K  

a n d  t h e  o b t a i n e d  r e s u l t  i s  e q u a t e d  t o   ,  a l s o  c a l c u l a t e d  a t  2=K . 

The first approximation 


'

1  is obtained, which is used for the calculation 22 )( iM  , 

after then repeat the described procedure. In the result the approximation 


'

2  is obtained. 

This is repeated to Kn = , in the result of which the nominal value 


−

'

1K  is obtained, 

which is obtained directly for the estimation of the nominal value of parameter 


' . 
Thus ,  by  the  resul t s  of  pre l iminary  exper i ment  i t  i s  poss ib le  to  bui ld 

d i r e c t l y  t h e  e s t i m a t i o n s  o f  t h e  n o m i n a l  v a l u e s  o f  p a r a m e t e r s  '  a n d  '' , 
and then to use in the process of training for the adaptation of the speeds of forgetting. 
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2.7. The principles of realization of the adaptive information environment 
based  on  the  ind iv idua l  charac te r is t ics  o f  the  t ra ine e 

The algorithm of training program is the model of activity of the teacher 

on the control of the process of training and the various means of IEE of ART (the model of ART – MRT). 

At the developing of MRT it is required to take into account IFPST, and also the abilities of trainees 

to the self-control and self-regulation of cognitive activity of the subject of training. 

A row of the principles of building of the model of adaptive training program (MADTP) 

with the flexible structure of the control of cognitive activity is distinguished [13, 15, 16, 17, 72, 73, 94, 100]: 

• t h e  c o n t r o l  o f  c o g n i t i v e  a c t i v i t y  s h o u l d  b e  b a s e d  o n  I F P S T , 

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

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

• M A D T P  s h o u l d  p r o v i d e  t h e  p o t e n t i a l  c a p a b i l i t y 

o f  t h e  p u r p o s e f u l  d e v e l o p m e n t  o f  i n s u f f i c i e n t l y  f o r m e d  I F P S T , 

w h i c h  a t  t h e  s a m e  t i m e  b e c o m e  t h e  s e p a r a t e  o b j e c t s  o f  r e s e a r c h ; 

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

then the difficult form of activity should be decomposed on the simpler kinds, 

forming them th rough the system of s imple operat ions and exercises ; 

• i f  t h e  c o n t e n t  o f  t h e  l e a r n i n g - c o g n i t i v e  a c t i v i t y  i s  b a s e d 

o n  t h e  c e r t a i n  c o n v e r g e n t  a n d  d i v e r g e n t  a b i l i t i e s  [ 4 7 ] , 

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

then for their initial development a row of developmental and corrective 

me thods  shou ld  be  app l i ed ,  in  pa r t i cu la r  by  the  means  o f  t r a in ing ; 

• the development of LMC for IEE of ART system with the properties of adaptation 

based on the parametrical CM is carried out with taking into account of the features 

o f  l ea rn ing -cogn i t i v e  ac t iv i ty  o f  th e  sub jec t  o f  t r a in ing  ( t r a in ee ) , 

and LMC are  des igned on the  basis  of  IFPST and  i ts  ab i l i t ies  to  IW, 

and also the motivational-purpose installations of the technological process of ART. 

I n  a c c o r d a n c e  w i t h  t h e  l i s t e d  t h e o r e t i c a l  p r i n c i p l e s  i n  M R T 

i t  i s  p o s s i b l e  t o  r e a l i z e  t h e  t w o  c o n t o u r s  o f  a d a p t i o n  d i r e c t l y : 

• the primary (main) – the adaptation of the means of IEE to the init ia l 

level of knowledge and the level of development of IFPST (the mental processes), 

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

• the secondary (current) – the adaptation to the changing condition of trainee 

(the current nominal values of parameters of IFPST and the level of knowledge of trainee). 
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As at the introduction of the technologies of personally-oriented and adaptive 

training in the automated IEE based on IFPST requires taking into account a large 

qu an t i ty  o f  pa rame te r s ,  than  i t  i s  r ea sonab le  t o  d ev e lo p  and  u se  PCMB . 

The building of the contour of adaptation initiates the diagnostics of IFPST, which allows 

to  d i f fe ren t ia t e  t r a inees  on  the  bas i s  o f  a  pos te r io r i  resu l t s  accord ing  t o 

the used models, methods and technologies of training in the automated IEE. 

I F P S T  a r e  m e a s u r e d  b y  m e a n s  o f  t h e  v a r i o u s  m e t h o d s  o f  r e s e a r c h 

and are differentiated on the slightly changing and the conditionally-constant 

i n  t h e  t i m e  i n  r e l a t i o n  t o  t h e  p e r i o d  o f  l i f e  o f  a  p e r s o n  ( e x a m i n e e ) . 

At the realization of the technologies of individually-oriented training 

in the automated IEE the practical interest presents the conditional-constant 

IFPST, the diagnostics of which is realized at the initial steps (stages) of training, 

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

which  are  supposed to  en tered  d i rect ly  in to  CM of  the  subjec t  of  t ra in ing 

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

The adaptation to the slightly changing IFPST is recommended for the approbation 

of the innovative methods, algorithms, technologies and the means of training, therefore it acts 

a more difficult  and resource-intensive problem, which is realized by means 

of the quasi-dynamic diagnostics – the systematic testing (BC) in course of the process of ART. 

The proposed structure of IEE of ART system with the properties of adaptation based on 

CM provides the taking into account of IFPST of two types (in the presence of the physiological, 

psychological and linguistic anomalies): the trainee – for the increasing of efficiency 

of the formation of his knowledge at the working with the various means of training; the teacher – 

at the formation and entering of MRK by means of the components of ART system, and also 

the working with the various SW, providing the support of educational cycle in IEE. 

At the same time it becomes possible to trace the dynamics of IFPST, to carry out 

the diagnostics of the reasons of emergence of the difficulties and errors of trainee from the point of view 

of the various scientific aspects (the physiological, psychological, linguistic and others), 

which allows to solve the complex of tasks at the research of IEE of ART system. 

It is not always possible to carry out the reliable diagnostics of the individual differences 

of trainees (IFPST), as the results of their activity are mobile and chang ing. 

Th e  p rob lem o f  comp arab i l i ty  o f  a  p o s t e r io r i  da t a  in  t ime  i s  ac tu a l i zed . 

The creation of MADTP is divided on a row of stages, which are based on the defined 

principles and theoretical bases, considered at the realization of the process of ART . 
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The regularities of the educational process, the content, the logic of organization, 

the technology and didactic purposes acts as the bases for the creation of the organizational, 

me thod ica l  and  t echn ica l  suppor t  fo r  the  suppor t  o f  func t ion ing  o f  IEE . 

The all  process of the activity of teacher is divided on a row of stages . 

At the first stage MRK is created, and also the algorithm of representation 

of  information  with  the  hard  st ructure  of  control  is  developed in  the basi s 

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

designed for the average-statistical trainee, which is build from the assumption, 

that the trainee owns knowledge, abilities, skills and the level of mental development 

according to the requirements of the chosen specialty or the present sphere of activity. 

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

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

All tasks and exercises are presented with the possibility of choose of the answer 

o r  th e  way  o f  r andom  cons t ruc t i ng  o f  t e s t  i s  u sed ,  in c lud ing  th e  f r ame s 

with the clarification of errors, allowing to obtain the necessary reference material. 

A t  t h e  s e c o n d  s t a g e  t h e  t e a c h e r  i m p r o v e s  M R K  f o r  t h e  s u b s e q u e n t 

presentation of the content of discipline to the trainee with taking into account of IFPST, 

considering the restrictions on the required LRKT: the low, medium and high. 

I n  M R T  e n t e r s  t h e  c e r t a i n  e l e m e n t s  o f  a d a p t a t i o n  t o  L R K T  a n d  I F P S T , 

inc ludes  a  se t s  o f  re levan t  t es t s  ( t a sks ,  theore t ica l  ques t ions  and  o ther ) . 

In dependence from the quality of performance of the tasks of test and the character 

of errors of the algorithm of program sets to the trainees the various trajectories, 

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

At the next stage the teacher “refuses” from the assumption, that the trainee does not allow 

the errors, and the elements of the current and final adaptation are entered into MRT. 

The first adaptation is carried out in the form of clarification of the various errors, 

allowed at the performance of actions or operations by the subject of training. 

The second adaptation is built with taking into account of the accumulated errors and their character 

at the performing of the different tasks by the subject of training, including and generalizing. 

The task of final adaptation – the fixing and classification of errors, the diagnostics of LRKT 

and the correction of a sequence of training due to the including of AT, CC and the resources of EL. 

The final and current adaptation allow to realize the branching of the program of training 

and to provide the increasing of efficiency of the formation of knowledge of the trainees. 

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

on  the  resu l t s  o f  au tomated  d iagnos t ics  o f  LRKT in  the  fo rm of  t es t ing . 

The control  of  t raining is  real ized by the  disconnect  ( the l inear  a lgor i thm) 

o r  t h e  c l o s e d  ( t h e  b r a n c h e d  a n d  a d a p t i v e  a l g o r i t h m )  p r i n c i p l e s . 
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The trainee in the process of IW has the possibility to carry out the self-control by means 

of the checking of correctness of the carrying out of separate operations or a set of tasks in IEE. 

The control system will become more flexible, if the teacher at the next stag e 

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

that the trainee is able to estimate the level of residual knowledge, skills and experience. 

The developer of MRT and the structure of the automated IEE needs to create 

the means of training and the auxiliary SW of the different degrees of difficulty, providing 

the possibility to the trainee to select the subprogram based on LRKT and IFPST. 

At the next stage the another limitation is removed – the abilities and conditions for the providing 

of IW of trainee are taken into account, that is achieved by the introducing the personnel into MRT 

with the setting of problems and clarifications, the including of orienteers for the solving them. 

The theoretical basis of modeling of the activity of teacher at this stage 

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

MRT gives to the trainee the possibility to work by the ready-made algorithm, 

containing in the training program, or open it himself, that is to solve the problem. 

The trainee can create some algorithms, and to take some in the ready-made view. 

Further one more significant limitation of the technological process of ART is removed. 

The subjects of training (at distance) are not always in condition to estimate accurately the compliance 

of the level of development of mental functions to the requirements of upcoming activity. 

T h i s  c i r c u m s t a n c e  d i r e c t l y  d e t e r m i n e s  t h e  i n c l u s i o n  i n  M R T 

of  the corresponding psychological  d iagnostic  methods of  research  ( tests ) . 

After the analysis of the results of diagnostics to the trainee is recommended a certain 

model, technique or the technology of training in dependence from the results of diagnostics. 

At the last  s tage i t  is  necessary to analyze MRT from the point of view 

of the compliance of its structure to the components of the dynamic model of training. 

A t  t h e  s a m e  t i m e  t h e  d e v e l o p e d  M R T  s h o u l d  p r o v i d e  d i r e c t l y : 

• the familiarization of trainee with the volume of upcoming work before the training; 

• the realization of division of EI on a set  of logically related portions ; 

• the taking into account of the potential possibility of planning of the work of trainee 

and  the  t rack ing  o f  the  es t imated  t ime  o f  s tudy ing  o f  each  por t ion ; 

• the  computer  p rogram con ta ins  the  e lements ,  he lp ing  to  the  t ra inee 

to form the system of criteria for the estimation of the results of activity . 

In general the realization of MRT should take place in the conditions of psychological comfort, 

t ak ing  in to  accoun t  th e  va r iou s  way s  o f  work ,  wh ich  each  t r a in ee  o wn s 

an d  to  fo r m  th e  o p t im a l  i n d iv id u a l  s t ru c tu r e  o f  t h e  p ro ce s s  o f  t r a in in g . 
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2.8. The speci f ics  of  the  channel  of  informat ion interact io n 
of the subjects and means of training in the educational environment 

For the traditional (classical) process of training the lecture can  considered 

as the main way, providing the representation of a certain volume of information , 

b u t  t h e  t r a i n i n g  i n  I E E  o f  A R T  h a s  a  r o w  o f  s p e c i f i c  f e a t u r e s . 

At the same time the channel of information interaction (communication) can be: 

• the  verba l  –  the  typ ica l  fo r  the  d i sc ip l ines  o f  humani ta r ian  p ro f i l e ; 

• the verbal with the elements of multimedia – the demonstration of video-streams 

and (or)  audio  s t reams by means of  the aut omated means of  t raining ; 

• the verbal with the synchronous accompanying of multimedia elements – 

the  greates t  in teres t  presents  for  the d iscip l ines  of  technical  prof i le . 

The bandwidth of the channel of information exchange is determined by the pace 

of statement (representation) of the verbal component of lecture and the speed of the graphical 

accompanying of lecture by the teacher and the making-of-abstract of the lecture by the trainees. 

At the first stage: the rate of passing (transmission) of information by the channel of communication, 

which is the typical for the disciplines of technical profile at the training (at distance). 

The information (expressed in the data) is first stated verbally and the pace is dictated 

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

from the one side by the possibility and the speed of making-of-abstract (familiarization) of the trainees, 

which impossible to increase radically without the use of special technical means 

(recorders, the special devices of video- and photo-registration of information), 

and from another – the difficulty of stated material, that is actually and at the stage of subsequent familiarization. 

If the higher the difficulty and informativity of material, than the faster its statement 

w i l l  be  due  to  r epe t i t ions ,  the  s t a t emen t  o f  add i t iona l  r e fe rence  de ta i l s . 

At the second stage: the formation  of a certain graphical  image, which 

is the practically mandatory attribute of  lecture in the technical  disciplines. 

There is a time delay, in the course of which the new incoming information is absent. 

At the third stage the receiving of new information at the comments of graphical image. 

As it is necessary to transfer simultaneously the graphics on a carrier and comments, 

t h e  p a r t i a l l y  dup l i ca t ing  o f  sp ec i f i c a l  g r aph ic a l  in fo rma t ion  ( s ch emes ) , 

then the rate of reception of information decreases in relation to the verbal form of statement. 

The aggregat ive  summary volume  of  informat ion  (expressed  in  data) , 

obta ined by the  t ra inee  in  the  t ime of  lec ture ,  i s  ca lcula ted  by  the  means 

of testing of his LRKT and the subsequent analysis of a posteriori data by the experts. 

The organization of lecture classes in IEE of ART system is characterized by the fact, 

that the trainee is plunged into the specific virtual educational environment , 

in which the narrowest links of the channel of communication are relieved, linked with the necessity 

to  make-of-abs t ract  and re draw quickly  the  presented  informat ion  (da ta) . 

This allows to increase significantly the efficiency of delivery of the information to the trainees. 

Besides, it should to take into account, that at the presence of difficulties in the stated materials, 

to the trainee the possibility of practically instantly access to any information fragment 

at the help of the navigation system of ET for the replenishment of knowledge is provided. 

T h e  u s e  o f  t h e  d i s t r i b u t e d  a u t o m a t e d  I E E  o f  a  n e w  g e n e r a t i o n , 

covering the several EE or the learning (scientific) centres will allow to provide 

the integration of educational resources in a wide set of the subjects of studying (disciplines), 

and also to expand the complex of provided information services to the contingent of trainees. 
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2.9. T h e  s t r u c t u r e  o f  t h e  a u t o m a t e d  t r a i n i n g  s y s t e m 
( a t  d i s t a n c e )  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 e d  o n  t h e  p a r a m e t r i c a l  c o g n i t i v e  m o d e l s  b l o c k 

The modern ART systems are developed on the basis of the innovative 

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

which classically include a row of information sections (modules), related to EE 

(the general information, history, the educational and scientific activity, forum and other). 

As a rule, the access to RTS of IC of  EE is possible directly from the portal . 

The developed structure of the information-educational portal of the chair 

“ A u t o m a t i c s  a n d  c o n t r o l  p r o c e s s e s ”  ( “ A C P ” )  o f  “ S P b S E T U  " L E T I " ” 

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

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

a t  t h e  s am e  t ime  A RT sy s t em  ac t s  a s  t h e  i n t eg ra l  p a r t  o f  t h e  ch a i r  IE E . 

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

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

realized by the modular principle (c lassically),  but,  along  with ET and DM, 

structurally including the module of adaptation based on the innovative PCMB 

(allows to take into account IFPST and the technical capabilities of the means of training), 

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

T h e  g e n e r a l  s t r u c t u r e  o f  t h e  d e v e l o p e d  A R T  s y s t e m  ( p i c .  2 . 1 6 ) 

i n c l u d e s  t h e  4  c h a n n e l s  a n d  t h e  2  l e v e l s  o f  i n f o r m a t i o n  i n t e r a c t i o n 

( t h e  d i r ec t  an d  f eed b a ck  o f  t h e  f i r s t  an d  s eco n d  l ev e l s  a r e  r e s e a rch ed ) : 

the first level – the channel of the encapsulation of knowledge and the channel of the analysis of condition, 

the second level – the channel of the representation of knowledge and the channel of the identification of condition. 
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Picture 2.16. The structural scheme of the remote training system with the properties of adaptation  

based on the cognitive models in the basis of the information-educational portal 

The channel of the encapsulation of knowledge is intended for the filling of content of the elements of ART 

system by the data necessary and sufficient for the support of the educational cycle 

(the data about the subjects of training, the parameters of the means of training, LMM and others). 

The channel of the analysis of condition allows to get the access to a posteriori 

r e s u l t s  o f  t r a i n i n g  ( t h e  r e s u l t s  o f  t e s t i n g ,  t h e  d a t a  o f  E R B  a n d  o t h e r ) . 

The channel of representation provides the direct displaying of portions of EI 

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

The channel of identification is intended for the diagnostics of LRKT and the parameters of CM of the subject. 
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All  four  information channels  form the closed contour  in  ART system 

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

The subjects of ART system are differentiated by the rights of access and act in the various roles: 

the group of the sources (carriers) of information (knowledge) [an administrator, an author and a tutor]; 

the group of the consumers of information [a guest, an entrant and a trainee (pupil and student)]. 

The  l imi t a t ion  o f  communica t ive  dup lex i ty  o f  the  “v i r tua l”  d ia logue 

be tween  the  g roups  o f  p rof ic i t  and  def i c i t  un i t s  (par t i c ipan ts )  i s  caused 

d i r e c t l y  b y  t h e  m e d i a t i o n  o f  i n f o r m a t i o n  i n t e r a c t i o n 

( t h e  s u b j e c t s  o f  t r a i n i n g  i n t e r a c t  o n l y  t h r o u g h  E T  a n d  D M ) , 

t h a t  i 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  A R T  s y s t e m , 

which needs to be quali tat ively researched and technological ly el iminated . 

The information interaction between the subjects and means of training 

takes place in the specific IEE close to the virtual reali ty [65, 83, 87, 106], 

that  allows to apply a new methods, principles  and technologies  of training, 

a n d  a l s o  t o  r e a l i z e  t h e  p o s s i b i l i t i e s  o f  u s i n g  o f  t h e  i n n o v a t i v e  P C M B . 

In  the adapt ive means of  tra ining (ET) the material  in  each discipl ine 

is stratified on the parts, sections, chapters, modules, blocks, paragraphs and subparagraphs, 

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

i n t e n d e d  d i r e c t l y  f o r  t h e  u s i n g  i n  D M  o f  A R T  s y s t e m , 

that allows to organize effectively the current, intermediate and final contro l 

of the level of awareness of the subject (LRKT) in a row of the subjects of studying (disciplines) 

with the application of a whole row of the specialized models of “pseudo”-adaptation. 

These  models  of  adapta t ion  do  not  cover  in  fu l l  measure  the  both  leve l s 

o f  c o m m u n i c a t i o n  i n t e r a c t i o n  ( i n f o r m a t i o n  e x c h a n g e )  o f  A R T  s y s t e m , 

and are carry only the experimental character (for the purposes of scientific researches), 

because allow sometimes to reduce the individual time of the cycle of testing 

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

(from the general sample of questions, which are ranked in advance by the complexity by the tutor) 

based on the analysis of the answers of a certain examinee in the scale of time, 

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

(for the minimization of time costs and the maximization of the effect of synchronization 

of the virtual dialogue at the interactive interaction of the subjects and means of training). 
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2.10. The conclusions on the second chapter 

The conclusions on the second chapter of dissertation are formulated by the author: 

• the modifications in the organization and technology of training at the realization 

of IEE of ART system with taking into account of IFPST based on ICT in EE are presented: 

t h e  m a i n  t e c h n o l o g i c a l  s t a g e s  a n d  S W  o f  A R T  a r e  c o n s i d e r e d ; 

• the specifics of the automated individually-oriented training as the controlled 

p ro ces s  o f  the  fo rma t ion  o f  knowledg e  o f  th e  t r a in ee  i s  d e sc r ib ed : 

the features of the structure of the process of training and the levels of the representation of knowledge 

in IEE, and also the semantic models of the representation of knowledge are distinguished; 

• the structure of training as the controlled technological process is considered: 

t h e  f e a t u r e s  o f  f u n c t i o n i n g  o f  t h e  c o m p o n e n t s  o f  A R T  s y s t e m , 

the essence of the adaptive representation of information fragments processor, 

the bases of technology of the extraction of knowledge of the teacher for the purposes of building 

of TRM and the specifics of usage of the means of multimedia at the creation of ET; 

• the theoretical bases of the adaptive training systems with the model of trainee are presented: 

the algori thms of training (at distance) in ATS, the adaptation in ATS, 

the specifics of the algorithm of training with the model of trainee and the estimation of parameters of CM; 

• the features of the structure of the adaptive IEE based on IFPST are formulated; 

• t h e  sp ec i f i c s  o f  th e  ch anne l  o f  in fo rma t ion  in t e r ac t ion  ( ex ch ang e ) 

of the subjects of training and the means of training of IEE of ART system is reflected; 

• the features and the structure of the open information-educational portal 

of the chair with the properties of adaptation based on PCMB are considered. 

Thus, from the scientific provisions, obtained by the author in the second chapter 

are submitted on the defence: the structure of IEE and the principles (algorithms) of functioning 

of the components of ART system with the properties of adaptation based on the innovative PCMB. 

The obtained results allow to realize the additional contour of adaptation 

based on IFPST and the technical capabilities of the means of training, allowing to provide 

the increasing in the efficiency (resultativity) of functioning of IEE of ART system. 
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3. 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 
and the structure of the parametrical cognitive models 
f o r  t h e  a d a p t i v e  a u t o m a t e d  t r a i n i n g  s y s t e m s 
There  a re  a  se t  o f  p rob lems ,  l inked  wi th  the  in fo rmat ion  in te rac t ion 

between the subjects of training and the means of training in the automated IEE. 

In the light of the personally-oriented training the interest of scientific community 

is accented on the various fundamental and applied areas of scientific knowledge, 

r e l a t ed  to  th e  p rob lem a t i cs  o f  th e  ad ap ta t ion  o f  in fo rma t ion  in t e rac t io n 

of the subject of training with the means of training in the automated IEE [8, 14, 16, 36]: 

• p s y c h o l o g y  o f  p e r c e p t i o n  [ 5 1 ,  6 4 ,  6 9 ,  1 3 9 ]  –  S a z o n o v  V . F . , 

Izmailov C.A. ,  Krol  V.M.,  Kornienko A.F. ,  Leushin  L.I . ,  Baru A.V. , 

Gershuni G.V., Krylova A.L., Feldstein D.I., Smrnova V.M. and others; 

• cognitive psychology  [47, 60, 68, 120] – Arshinov V.I. ,  Rakitov A.I. , 

Labunskaya V.A., Potapova R.K., Druzhinin V.N., Kholodnaya M.A. and others; 

• cogni t ive  l inguis t ics  [34 ,  112,  113,  115]  –  Gik  M.L. ,  Kobrina  N.A . , 

Petrov V.V., Potapova R.K., Zinchenko T.P., Koverin A.A., Nelyubin L.L. and others. 

Arises the necessity of research of the features of the realization of training 

in the automated IEE, and also the mutual influence of the subjects and means of training. 

In the appendix 5 considers some aspects of influence of the means of training 

on the health of the subjects of IEE of ART system in the process of training (at distance). 

By the important condition of the increasing of efficiency of training (at distance) 

acts the psychological, the theoretical and practical readiness of trainees to IW. 

In  the  app end ix  6  t h e  p sycho log ica l  a spec t s  o f  the  ind iv idu a l  r ead in es s 

o f  t ra inees  (examinees )  to  IW in  IEE  of  ART sys tem are  l eaded  d i rec t ly . 

As prac t ice  shows ,  there  i s  no  the  proper  o rder  in  the  p lanning of  IW 

both by volume, and by time, about the low CUA of this kind of learning process in IEE of ART. 

The organiza t ion  of  IW of  the  t ra inee  begins  in  a  cer ta in  t ime ,  necessary 

for the studying of each discipline in the course of year, taking into account the quantity 

of scheduled hours for its studying and the necessary level of assimilation of the material. 

The organization  of IW can go simultaneously in the several directions: 

• the development of the various private algorithms of solving of the typical tasks; 

• the development of the algorithms of training programs and the special methods of training; 

• the specialization of IW with taking into account of the practical tasks at the training in the specialty; 

• the providing of the subjects of training by the special and reference information and literature 

in the area of practical  use of the innovative means of training in IEE. 
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Such approach to the organization of IW requires the accurate control, that assumes: 

• the formalization of purpose, tasks and the setting of requirements to IEE of ART system; 

• t h e  o r g a n i z a t i o n  o f  e d u c a t i o n a l  p r o c e s s  i n  t h e  a u t o m a t e d  I E E ; 

• the preparation of methodical support of the technological process of training; 

• the control of performance on all stages of the technological process of training; 

• the estimation of the efficiency of functioning of IEE and the resultativity of training; 

• the formulation of recommendations and the possible ways of improving of IEE. 

The formalization should carry out in the several independent stages (gaps): 

the working-off of the list of actions in the course of IW of the trainee, the distribution of time between 

the disciplines in the semester (in the context of each discipline) and the scheduled planning. 

The homogeneous load of trainees in the course of all period of training is needed. 

The success of organization and control of IW is impossible without the accurate system of control over it. 

At the same time the control in the view of the acceptance of completed works 

in the end of studying of the discipline is ineffective, as it  does not organize 

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

and  the  t each e r  do es  no t  p rov ide  the  con s t an t  f eedback  (b ased  on  ICT) . 

The means of control of IW of the trainee serve the adaptive training programs, 

including the elements of theory in the discipline, the algorithms of solving of the typical tasks, 

the demonstration examples and tests, allowing to diagnose and take into account IFPST. 

It is especially effective to use the means of training by the trainees of the evening department, 

where in comparison with the day department the necessary volume of studied materia l 

in the certain disciplines is saved, and the quantity of learning hours is reduced. 

One from the actual problems of The high school is the justification of organization 

of  the  indiv idual ly-or iented  t ra in ing  in  IEE of  ART system based on ICT 

with the point of view of the scientific bases of physiology, psychology and linguistics. 

This problem is linked with a whole row of private psychological-pedagogical tasks. 

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

deeply and comprehensively reveal the psychological conditions of organization of ART. 

The itself concept of IEE based on ICT has not yet been the consideration with these positions. 

The psychological models and professiograms of specialists have not yet been developed, 

which need to prepare in the context of this system of the fundamental scientific approaches. 

It is not clear, to which specialties can train in IEE of ART system based on ICT, 

wh ich  impo ss ib le  to  t r a in  o r  po ss ib ly  p a r t i a l ly  ( e sp ec ia l ly  a t  d i s t ance ) . 

The didactical and methodical questions of ART do not have a proper justification. 

Obviously, the tasks of identification of IFPST are actualized and the need 

of  improving of  the methods of  conduct ing of  the control  test ing  is  ar isen . 
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The  mos t  impor t  d i rec t ions  o f  resea rches  o f  IEE  of  ART sys tem are : 

• the development of the skills of using of the modern means of IEE based on ICT; 

• the studying of whole complex of conditions, necessary for the successful working in ART system 

(the individual features, properties and the qualities of personality sufficient 

fo r  the  rea l i za t ion  o f  the  e f fec t ive  au tomated  t ra in ing  a t  d i s tance) ; 

• the research of IFPST, the revealing of the physiological, psychological and linguistic 

features of perception, processing and understanding of information by the subjects of training 

is the extremely important for the realization of the adaptive training in IEE 

based on the different modern (innovative) achievements in the area of ICT; 

• the development of the methods of automated diagnostics of the entrants, 

wishing to train in IEE of ART system, the creation of the blocks of psychological methods 

for the diagnostics of IFPST, also their translation into the electronic (computer) view; 

• the formation of the system of necessary requirements ,  which should 

s a t i s f y  t h e  m e t h o d i c a l  m e a n s ,  u s e d  i n  A R T  s y s t e m ; 

• the analysis, having in the present time LMC is used for the training in ART system 

regarding the adequacy of the declared purposes and tasks with taking into account of IFPST; 

• the selection of the scientifically-based applied methods of research of IFPST, 

p rov id ing  the  h igh  accu racy  and  th e  min im a l  t ime  and  t r ansac t io n 

costs  in  the period of  exploi ta t ion  and support  (of  the pract ical  use) ; 

• the development and selection of the methods of statistical analysis, allowing quickly to reveal 

the tendences and dependencies in the heterogeneous samples of a posteriori data; 

• the creation of the methods and applied programs for the solution of the scientific problem 

of automation of the technological process of identification of IFPST (trainees); 

• the research of information interaction of the subjects with the means in IEE 

and the expansion of a set of various parameters, characterizing IFPST; 

• the analysis of the different modern achievements and innovations in the area of ICT 

and the enhancing of technological capabilities of the means of training in IEE; 

• the finding of highly-technological means and environments of programming for the realization 

of the components of IEE and the expanding of functional capabilities of the means of training; 

• the development of the methods and models of representation of the different data for the realization 

the effective storage, searching and processing of data and the delimitation of the rights of access. 

The priority task of research of IEE of ART is the increasing of efficiency 

of information interaction of the subjects of training with the means of training, 

that causes the potential necessity of development of CM and CMT for their building, 

a l l o w i n g  t o  c a r r y  o u t  d i r e c t l y  t h e  s y s t e m  a n a l y s i s  o f  I E E  ( p i c .  3 . 1 ) . 
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the individual features of personality of the subject of training 

 

 

Picture 3.1. The basic requirements to the structure of the cognitive model 
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The structure of the complex scientific approach to the synthesis and system analysis 

of IEE with the properties of adaptation based on the innovative PCMB is presented in pic. 3.2. 
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Picture 3.2. The complex approach to the synthesis and system analysis  

of the information-educational environment  

of the automated (remote) training system  

with the elements of adaptation based on the parametrical cognitive models block 
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3.1. The i terat ive cycle of  the cognit ive modeling technology 
for  the  format ion  of  the  parametr ic a l  cogni t ive  mode l s 

CMT can applied in relation to a wide spectrum of the objects of research 

in the different subject areas, although it was developed for the system analysis of IEE of ART. 

The active development of new technologies of mass communication in the last years 

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

interaction of the subjects of research in the communication environment of a new generation. 

The given difficult problem requires the interdisciplinary scientific approach 

(private physiology of sensory systems, cognitive psychology and applied linguistics) 

and with this purpose it is supposed to develop CM and CMT for the system analysis of IEE. 

Formally IW of trainees as the object of control in ART system and the possibility 

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

The current condition of the subjects of training (trainees) is characterized by a certain 

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

The control and EI are the various factors of the learning process, mutually-related 

with the program-technical (the means and technologies), the learning-methodical support (LMC), 

the social-psychological  s ta tus  of  the subject  of  t ra ining ( t rainee)  ( IFPST ) 

and the professional status of  tutor (the qualification, competence and IFPST) , 

and also the resource support of educational centre (the learning base) and other . 

For the realization of the effective educational process it is supposed to introduce PCMB 

into the contour of ART, including CM of the subject of training and the means of training. 

CM of the subject of training includes a set of parameters, reflecting the individual 

dynamics of the condition of the trainee at the transferring from the initial to the final condition, 

and the application of CM for the system analysis of IEE will allow to solve the following tasks: 

• to determine and justify a minimal necessary set of the most  significant 

direct and indirect criteria of quality of the (adaptive) training (at distance), 

providing the comparability of measurements and the set statistical properties; 

• to provide the monitoring of quality of the different educational services and to create DB, 

based on the quasi -dynamic analysis  of  the information from which : 

from the one side,- it becomes possible to create the professiograms of the subjects of IEE, 

to reveal the dependencies between the social-psychological status of trainees 

and the various factors of the technological process of training (at distance) ; 

f rom the  o ther  s ide , -  the i r  l ea rn ing  and  p ro fess iona l  ach ievements , 

to provide the solution of the tasks of predicting of the learning and professional achievements, 

and also the tasks on the supporting of the making of decisions in the control of the technological 

process of training and the quality of the (adaptive) training (at distance) . 
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The contour  of  contro l  by  AR T sys tem is  the  c losed  contour  d i rec t ly , 

providing the feedback for the collection and accumulation of information , 

the generation of EI, the diagnostics of LRKT and IFPST, and also the analysis of dependencies. 

The monitoring and control of the process of training consists in the purposeful accumulation 

of information  with i ts  subsequent classif icat ion, ordering and structuring . 

The structured information about the condition of the subject of training allow s 

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

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

of knowledge, abilities and skills, taking into account IFPST at the working with LMC, 

to modernize the educational programs, to adapt the program -technical complex, 

to include into the educational process of new techniques of studying of the disciplines and other. 

T h e  d e v e l o p m e n t  o f  C M T  i s  e x p e d i e n t  a n d  j u s t i f i e d 

f o r  t h e  c o n d u c t i n g  o f  q u a l i t a t i v e  r e s e a r c h e s  o f  I E E  o f  A R T  s y s t e m . 

CMT is intended not only for the building of the structure of CM the object of research, 

b u t  a n d  i t s  a  s u b s e q u e n t  p a r a m e t r i c a l  f i l l i n g  a n d  a n a l y s i s . 

The  developed  techno logy  inc ludes  the  i t e ra t ive  sequence  o f  s tages , 

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

• the collecting of the primary presentations about the researched object, process or phenomenon 

i n  a  c e r t a i n  ( s e l e c t e d )  s u b j e c t  a r e a  ( a  p r o b l e m  s p h e r e ) ; 

• the selecting of a set of scientific aspects, revealing the different properties 

and the dynamics of functioning of the object, process or phenomenon of research; 

• the (re)constructing of the structure of CM of the researched object, process or phenomenon; 

• the carrying out of the structural and parametrical analysis of the obtained CM; 

• the using of the obtained CM of the researched object, process or phenomenon 

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

• the modelling, directed on the revealing of the nominal values of parameters 

in the basis of the structure of CM of object, process or phenomenon of research; 

• the analysis of a posteriori data by the statistical methods with the purpose of revealing 

of the regularities of functioning of the object, process or phenomenon of research; 

• the subject interpretation of the revealed regularities with the purpose of formalization 

of the merits and demerits of the object, process or phenomenon of research 

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

• the accumulation of new knowledge about the researched object, process or phenomenon. 

In case of the revealing of errors and inconsistencies CMT provides the return 

at the previous stages of research (analysis) with the purpose of carrying out of correction. 
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T h e  i t e r a t i v e  c y c l e  o f  C M T  i s  p r e s e n t e d  d i r e c t l y  i n  p i c .  3 . 3 . 

      The change of tasks 
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The subject  

interpretation 

 

The synthesis 

1a The primary presentations  
about the object, process  

or phenomenon of research 
 

The conceptual scheme  
of the object of research  

in the subject area 

    The structured knowledge  
about the object of research  

in the subject area 

    The building of the first and second  
level of the structure  

of the cognitive model 

    The verification of the first 
level of the structure  

of the cognitive model 

    The verification of the second 
level of the structure  

of the cognitive model 
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on the complete approach 

    The placement of obtained 
model in the basis  

of the environment of research 
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using of the cognitive model 
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    The new knowledge about dynamics 
of development of the object  
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 The modification  
of a set of concepts,  
describing the object 

  The modification  
of conceptual scheme  

of the object of research 

The change  
of the way of representation 
of the cognitive model 

      The modification of the first 
level of the structure  

of the cognitive model 

        The modification of the second 
level of the structure  

of the cognitive model 
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of regularities  
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(scientific) results 
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    The addition of new 
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of the object of research  

Picture 3.3. The iterative cycle of the cognitive modeling technology 

For the difficult IEE of ART CMT provides the involvement of a row of consultants, 

w h i c h  a r e  d e s i g n a t e d  d i r e c t l y  b y  t h e  c e r t a i n  l e t t e r s : 

the methodist (E) – an expert in the area of pedagogics (IEE of ART system); 

the cognitologist (K) – a specialist in the area of the structuring of data and knowledge engineering, 

providing the correctness of the obtained structure of the parametrical  CM; 

the system analyst (A) – a specialist in the area of the system analysis and modeling of IEE; 

the programmer (P) – a qualified specialist, knowledgeable the modern methods 

and approaches to the realization of the high-technological IEE by means of the environments of programming. 
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3.2. T h e  f e a t u r e s  o f  p r e s e n t a t i o n  a n d  f o r m a l  d e s c r i p t i o n 
o f  t h e  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 o g n i t i v e  m o d e l 

CM is oriented on the research of the difficult objects, processes and phenomena 

in the various subject areas, therefore it can have the different presentation and description. 

The structure of CM presents the construct, echeloned on a set of portraits, 

each from which is strat if ied on a set  of the kinds  of properties ,  properties , 

the vectors of parameters and parameters, characterizing the object of research. 

CM can be represented by the formal (the theory of sets and the theory of graphs) 

and the nonformal methods and models of knowledge representation (the structural scheme, 

the conceptual scheme and the ontology of the object of research in the subject area). 

Using the apparatus of the theory of graphs, CM represents the oriented graph, 

in the vertices of which are concentrated (from up to down): the portraits, the kinds of properties, properties, 

the vectors of parameters and the parameters, which form the corresponding sets, 

characterizing the object, process or phenomenon of research in the subject area (pic. 3.4). 
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a set of parameters M  
Picture 3.4. The recommended basis for the formation of the structure of the cognitive model  

(the formal representation) 
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In pic. 3.4 the following designations for the sets and countable indexes are introduced and used: 

the set of portraits (PR) I and the index of portrait i, the set of the kinds of properties (KP) J and the index of the kind 

of properties j, the set of properties (Pr) K and the index of property k, the set of the vectors of parameter (VP) L 

and the index of the vector parameters l, the set of parameters (P) M and the index of parameter m. 

The specifics of the selected object of research allows to talk about the possibility 

of  absence of  some components  in  the  bas is  of  the  s t ructure  of  CM, thus , 

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

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

If the object is characterized by only one kind of properties, then it is needed to go to the one 

level down on the hierarchy of CM – to fill the elementary properties and parameters at once. 

If the object of research includes one kind of properties and one elementary property, 

then it is advisable to form the vectors of parameters and to fill them by the parameters. 

If the object of research contains one kind of properties, one elementary property 

and one vector of parameters, than it is advisable to add into the portrait a set of parameters at once, 

ignoring the remaining components ( the information elements) of the hierarchy. 

CM can represented by the classical way – by means of the structural scheme (pic. 3.5), 

w h i c h  c a n  u s e d  f o r  t h e  r e s e a r c h  o f  t h e  s t r u c t u r a l l y  s i m p l e  o b j e c t . 
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Picture 3.5. The recommended basis for the formation of the structure of the cognitive model  

(the nonformal presentation) 
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3.3. The technique of use of the cognitive modeling technology 
for the system analysis of the object, process and phenomenon of research 
The technique allows to form the structure of CM based on CMT (pic. 3.6). 
For the use of CMT in relation to the object of research in the subject area 

is necessary to fulfill a row of certain conditions in the context of each stage (step). 
At the stage of identification it is necessary to provide the collection of details (the purposes, tasks 

and limitations to IEE) necessary and sufficient for the formation of the structure of CM 
(for the difficult  IEE CMT assumes the involvement of experts , see pic. 3.3). 

it is required to determine which factors and aspects of the object of research 
in the subject area will be reflect the created structure of CM, taking into account, 
t h a t  t h e i r  s e t  c a n  m o d i f i e d  i n  t h e  p r o c e s s  o f  u s i n g  o f  C M T . 

At the stage of conceptualization the key concepts (properties and parameters), 
related to the features of the object  of research in the subject area are allocated. 
T h e  c l a s s e s  o f  c o n c e p t s  ( t h e  p o r t r a i t s  a n d  t h e  k i n d s  o f  p r o p e r t i e s ) 
and the subgroups of parameters (the vectors of parameters) of research are determined, 
and also the areas of admissible values of parameters (the limits of variation of values) are specified. 

At the stage of structuring  the relationships and links between the selected 
key concepts (properties and parameters) and their classes (portraits and the kinds of properties) are determined, 
a n d  a l s o  t h e  s u b g r o u p s  o f  p a r a m e t e r s  ( t h e  v e c t o r s  o f  p a r a m e t e r s ) , 
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  i n  t h e  s u b j e c t  a r e a . 
At the given stage a peculiar field of knowledge (the ontology of the subject area), 
characterizing the object of research, which is necessary for the building of the structure of CM is formed. 

At the stage of formalization  the building (addition) of the structure of CM 
b y  t h e  m e a n s  o f  u s i n g  o f  t h e  o n e  f r o m  t h e  f o r m a l  ( n o n f o r m a l )  m o d e l s 
of representation of data and knowledge from the area of artificial intelligence is provided. 

The complete structure of CM, including all  portraits  with parameters , 
can be described by means of  the theory  of  graphs and be the graph model . 

At the stages of the structural and parametrical analysis it is necessary to carry out the analysis 
of correlation relationships and dependencies between the selected concepts (parameters). 
At  the using of  CMT each portrai t  in  the s t ructure of  the parametr ical  CM 
m u s t  i n c l u d e  d i r e c t l y  a  s e t  o f  t h e  v e c t o r s  o f  p a r a m e t e r s . 
A sets of parameters in the context of the various portraits should not intersect 
a n d  b e  c o n t r a d i c t o r y ,  a n d  t h e  o b t a i n e d  s t r u c t u r e  o f  C M  s h o u l d  s a t i s f y 
to the purposes, requirements and restrictions, developed in relation to the object of research. 

From the point of view of the classical and modern mathematical statistics 
t h e  u s e  o f  t h e  c o r r e l a t i o n - r e g r e s s i o n  a n a l y s i s  i s  j u s t i f i e d  d i r e c t l y , 
which will allow to exclude the insignificant parameters in the basis of the portraits of the obtained CM. 

At the stage of realization the practical use of CM in the basis of IEE is carried out. 
For this the obtained structure of CM is filled by the values of parameters of the subjects of training, 
which  fu r ther  t aken  in to  accoun t  d i rec t ly  a t  the  genera t ion  o f  var ious  EI 
(information fragments) by the different means of training in IEE of ART system. 

At the stage of modeling the accumulation of information about the condition 
of the object, process or phenomenon of research as an integral system and its elements in particular, 
and also the analysis of the adequacy and mutual influence of the nominal values of parameters, 
characterizing the dynamics of its functioning in a certain problem sphere is carried out. 

At the  s tage o f  analys is  the  process ing  of  a  poster ior i  s ta t i s t ica l  da t a 
of modeling is carried out and the conclusions about the efficiency of functioning 
of the object, process or phenomenon of research as a whole and its elements in particular is carried out. 

A t  t h e  s t a g e  o f  s u b j e c t  i n t e r p r e t a t i o n  t h e  o b j e c t i v e  c o n c l u s i o n 
based on the obtained data from the point of view of the various subject areas is made 
(according to the selected spectrum of the scientific aspects of consideration of the object of research). 

At the stage of synthesis with taking into account the results of subject interpretation and the dynamics 
(progressive or regressive) of the development of situation in the process of research 
the tasks on the improvement of the structure of the parametrical CM are formulated 
( i f  the parameters  do not  cover some aspects  of  research or  be redundant) . 
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      There is carried out the practical use of the cognitive model in the basis of IEE,  

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

at the generation of the information-educational influences by the means of training 
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For the use of the cognitive modeling technology in relation  

to the object of research in the subject area it is necessary to perform a row of conditions at each stage 

 

At the stage  

of identification 

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

and sufficient for the formation of the structure of the cognitive model (the involvement 

of experts at necessary is provided), a set of portraits PRi of model is defined 

1 

 

At the stage  

of conceptualization 

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

to the features of the object of research in the subject area, the classes of concepts (portraits PRi and the kinds 

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

2 

 

At the stage  

of structuring 

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

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

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

3 

 

At the stage  

of formalization 

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

by  the means of  use of  one f rom the  formal  (nonformal )  model s  

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

4 

At the stage  
of the structural 

analysis 

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

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

of the cognitive model must include a set of the vectors of parameters (VPl) 

5 

At the stage  
of the parametrical 

analysis 

      The sets of parameters in the context of the various portraits should not crossed  

and be contradictory, and the received structure of the cognitive model must satisfy  

to the purposes, requirements and restrictions, developed in relation to the object of research 

 

At the stage  

of realization 

 

At the stage  

of modeling 

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

as the complete system and its elements in particular, and also the analysis of adequacy  

and the mutual influence of parameters, characterizing the dynamics of its functioning 

8 

At the stage  

of the analysis 

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

of modeling and the conclusions about the efficiency of functioning of the object, 

process or phenomenon of research as a whole and its elements in particular are formulated 

9 

 

At the stage of subject 

interpretation 

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

from the point of view of the various subject areas (according to the chosen spectrum 

of the scientific aspects of consideration of the object, process or phenomenon of research) 

10 

 

At the stage  

of synthesis 

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

in width and depth with taking into account the results of subject interpretation and the dynamics 

(progressive and regressive) of development of the object, process or phenomenon of research 

11 

6 

7 

7 

 
Picture 3.6. The technique of use of the cognitive modeling technology 
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3.4. The algorithm of formation of the structure of the cognitive model 
for the tasks of the system analysis of the information-educational environment 

A row of conditions needs to perform for each stage (step) of the system analysis 

fo r  the  usage  o f  the  deve loped  CMT in  the  bas i s  o f  IEE  o f  ART sys tem . 

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

for the formation of the structure of the parametrical CM it is necessary to adhere 

to the recommended structure (hierarchy) of the parametrical CM (pic. 3.4 and pic. 3.5), 

otherwise the errors in the process of the system analysis and modeling are possible. 

The presented  technology allows a return to the previous stages of research 

with the purpose of potential support of correction of the revealed inconsistencies 

and the introduction of novations on any from the stages of the process of research, 

w h i c h  e n t a i l  t h e  m o d i f i c a t i o n  o f  t h e  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 . 

The proposed algorithm of formation of the structure of CM is oriented on the building 

of the structure of the parametrical CM, presented in the view of the oriented graph (pic. 3.7). 

The information interaction of the subjects of training and the means of training 

in IEE of ART system is the difficult  (science-intensive) object of research. 

The solution of the task of adaption of the various EI (the information fragments), 

g e n e r a t e d  b y  t h e  d i f f e r e n t  m e a n s  o f  t r a i n i n g  ( E T ,  L W ,  E L  a n d  o t h e r s ) , 

according to the identified IFPST, is come down to the development of two CM: 

the parametrical CM of the subject of training and the parametrical CM of the means of training 

(otherwise the scientific principle of consistency in the process of functioning 

of the dual contour of adaptation based on the developed innovative PCMB is not performed). 

The measurement (diagnostics) of IFPST, introduced into CM of the subject of training 

is performed in the beginning of the technological process of training (at distance), 

and the parametrical CM of the means of training is filled by the developers of the components 

of IEE of ART system in the course of  life cycle of their program realization. 
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At the stage  

of identification 

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

quantity of portraits (PRi) in the basis of the structure of the cognitive model sufficient for the carrying out 

of the analysis of the object of research, considered in the context of a row of scientific aspects 

1 

At the stage  

of conceptualization 

      It is necessary to allocate (to add) a set of the 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 into the corresponding portrait (PRi) of the 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  t h e  e l e m e n t a r y  p r o p e r t y 

 

On the first 

step 

2.1 

      E a c h  e l e m e n t a r y  p r o p e r t y  ( P r k )  o f  t h e  o b j e c t  o f  r e s e a r c h  n e e d 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  e lementary paramete r 

 

On the third 

step 

2.3 

At the stage  

of structuring 

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

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

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

3 

        It is necessary to choose one from the formal (logical, graph, theory of sets and others)  

or nonformal (the conceptual model, ontology of the object of research and others)  

models of representation of the structural components of the cognitive model 

At the stage  

of formalization 

4 

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

of research and the obtained earl ier  results  i t  is  necessary to form a se t  

of portraits of CM (I), then to set up a set of the 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 the cognitive model: it is necessary to add  

the obtained structure of the cognitive model (the first level), having formed  

a set of the 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 the structure of the obtained cognitive model  

at the first level – a set of the kinds of properties (J) and properties (K): the 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 the structure of the obtained cognitive model at the second level –  

a sets of the vectors of parameters (L) and parameters (M): the values of parameters of the second level  

of the structure of the cognitive model characterize IFPST and should not be contradictory 

6 

At the stage of realization 

and subsequents 

        It is carried out the encapsulation of the obtained structure of the cognitive model in the basis  

of the information-educational environment, the filling of parameters of the 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 ion 

7 

 

Picture 3.7. The algorithm of formation of the structure of the cognitive model 
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3.4.1. The building of the structure of the cognitive model of the subject of training 
for the tasks of the system analysis of the information-educational environment 

The formation of the structure of the parametrical CM should be carried out 

according to the technique of use of CMT based on the algorithm of forming of the structure of CM, 

wherein the entire process of development includes a sequence of stages of CMT, 

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

At the first stage (the identification) proceedings from the obtained primary presentations 

i t  i s  r equi red  to  de te rmine  the  necessary  quan t i ty  ( se t )  o f  por t ra i t s  ( iPR ) 

in the basis of the structure of CM sufficient for the carrying out of the analysis of the object of research, 

which can be considered in the context of the several aspects, having the various scientific basis. 

At the same time for each aspect it is advisable to enter the separate portrait into the structure of CM, 

which is convenient for the subsequent analysis of a posteriori results of research. 

For the analysis of the information interaction between the subjects and means of training 

and as a consequence of the efficiency of functioning of IEE the most significant scientific 

a sp ec t s  o f  r e sea rch  a r e  the  phy s io log ica l ,  p sy cho log ica l  and  l ingu i s t i c . 

Therefore the three portraits are introduced ( 1PR  – physiological, 2PR  – psychological and 3PR  – linguistic) 

in the basis of CM, but at the same time the structure of CM provides the further expansion in width – 

the addition of a new portrait ( iPR ) and in depth – the addition of a new kinds of properties ( jKP ), 

properties ( kPr ), the vectors of parameter ( lVP ) and parameters ( mP ) as necessary. 

At the second stage (the conceptualization) it is needed to allocate a set of the kinds of properties ( jKP ), 

which characterize the object, process or phenomenon of research from the point of view 

of a certain scientific aspect and to enter them into the corresponding portrait ( iPR ) of CM. 

In the further the formation of the structure of CM of the subject of training, 

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

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  c o n t a i n 

by one main kind of properties ( jKP ) respectively the sensory perception ( 1KP ), 

t h e  i n t e l l e c t u a l  a b i l i t i e s  ( 2KP )  a n d  t h e  l a n g u a g e  c o m m u n i c a t i o n  ( 3KP ) . 

O n  t h e  f i r s t  s t e p  o f  t h e  s e c o n d  s t a g e  e a c h  k i n d  o f  p r o p e r t i e s  ( jKP ) 

of the object of research to characterize by a set of elementary properties ( kPr ) is required. 
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The physiological  portrai t  ( 1PR )  includes one basic  kind  of  propert ies 

“sensory perception” ( 1KP ) and the several elementary properties derived from it ( kPr ): 

the properties of visual sensory system ( 1Pr ) and the properties of auditory sensory system ( 2Pr ). 

In the psychological portrait ( 2PR ) contains one basic kind of properties 

“intellectual ability” ( 2KP ) and the several elementary properties derived from it ( kPr ): 

the converged ( 3Pr ) and divergent ( 4Pr ) abilities, the cognitive styles ( 5Pr ) and learning-ability ( 6Pr ). 

The linguistic portrait ( 3PR ) contains the basic kind of properties “the language communication” ( 3KP ) 

and the only derivative property – the proficiency in the language of statement of the material ( 7Pr ). 

On the second step of  the second  s tage  each elementary property  ( kPr ) 

of the object of research is needed to characterize by the vectors of parameters ( lVP ). 

In the basis of the physiological portrait ( 1PR ) the properties of the visual sensory system ( 1Pr ) 

are revealed by the three vectors of parameters ( lVP ): the anomalies of refraction of eye ( 1VP ), 

the anomalies of perception of space ( 2VP ) and the anomalies of color vision ( 3VP ), and the features 

of the auditory sensory system ( 2Pr ) – the functions of the external, middle and internal ear ( 4VP ). 

In the basis of the psychological portrait ( 2PR ): the convergent abilities ( 3Pr ) 

are characterized by the level properties of intellect of the subject of training ( 5VP ); 

the divergent abilities ( 4Pr ) include the verbal ( 6VP ) and figurative ( 7VP ) creativity; 

the cognitive styles ( 5Pr ) include a set of the vectors of parameters ( 8VP – 13VP ); 

l ea rn ing -ab i l i ty  ( 6Pr )  i s  charac te r ized  by  the  vec to r  o f  parameter s  ( 14VP ) . 

In the basis of the linguistic portrait ( 3PR ): the proficiency in the language of statement of the material ( 7Pr ) 

is characterized by the vector of parameters of the level of proficiency in the language statement ( 15VP ). 

On the third step of the second stage it is required to define the elementary parameters ( mP ), 

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

In the basis of the physiological portrait ( 1PR ) the vectors of parameters ( jVP ) 

accordingly include the elementary parameters ( mP ): the anomalies of refraction of eye ( 1VP ) – 

astigmatism ( 1P ), myopia ( 2P ) and hypermetropia ( 3P ); the anomalies of perception of space ( 2VP ) – 

acuity of vision ( 4P ), field of vision ( 5P ) and estimation of distance ( 6P ); anomalies of color vision ( 3VP ) – 

ach ro mas i a  ( 7P ) ,  p ro t anop ia  ( 8P ) ,  d eu te ranop ia  ( 9P )  and  t r i t an op ia  ( 10P ) , 

and the features of the auditory sensory system of the subject of training ( 2C ) 

a t  th e  l ev e l  o f  fun c t ion s  o f  th e  ex t e rna l ,  midd le  and  in t e rn a l  ea r  ( 4VP )  – 

the absolute sensitivity ( 11P ), the thresholds of sensitivity ( 12P ) and the maximal sensitivity ( 13P ). 
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In the basis of the psychological portrait ( 2PR ) the vectors of parameters ( jVP ) 

accordingly include the elementary parameters ( mP ): the convergent abilities ( 5VP ) – 

verbal intellect  ( 14P ) ,  deductive thinking ( 15P ) ,  combinatorial  abil i t ies ( 16P ) , 

the ability to reasoning ( 17P ), analytical thinking ( 18P ), inductive thinking ( 19P ), 

mnemonics and memory ( 20P ), planar thinking ( 21P ) and volumetric thinking ( 22P ); 

t h e  v e r b a l  c r e a t i v i t y  ( 6VP )  –  a s s o c i a t i v i t y  ( 23P ) ,  o r i g i n a l i t y  ( 24P ) , 

u n i q u e n e s s  ( 25P )  a n d  s e l e c t i v i t y  ( 26P ) ;  t h e  f i g u r a t i v e  c r e a t i v i t y  ( 7VP )  – 

associa t iv i ty  ( 27P ) ,  o r ig ina l i ty  ( 28P ) ,  uniqueness  ( 29P )  and se lect iv i ty  ( 30P ) ; 

the cognitive styles ( 8VP – 13VP ) – field-dependence ( 31P ) and field-independence ( 32P ), 

impuls iv i ty  ( 33P )  and  re f lex iv i ty  ( 34P ) ,  r ig id i ty  ( 35P )  and  f lex ib i l i ty  ( 36P ) , 

c o n c r e t i z a t i o n  ( 37P )  a n d  a b s t r a c t i o n  ( 38P ) ,  c o g n i t i v e  s i m p l i c i t y  ( 39P ) 

and cognitive complexity ( 40P ), categorical narrowness ( 41P ) and categorical width ( 42P ); 

the vector of parameters of training ( 14VP ) – implicit ( 43P ) and expletive ( 44P ). 

In the basis of the linguistic portrait ( 3PR ) the vector of parameters of the level of proficiency ( 15VP ) 

includes the elementary parameters: the level of proficiency in the language of statement ( 45P ), 

the level of proficiency in the dictionary of terms ( 46P ) and the elements of interface ( 47P ). 

A t  t h e  t h i r d  s t a g e  ( t h e  s t r u c t u r i n g )  i t  i s  n e c e s s a r y  t o  u n i t e 

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

(to create a new or to decompose the existing early with taking into account of new restrictions). 

According to the previously recommended structure CM includes the 5 hierarchical levels, 

which, as had been previously shown, are described from the point of view of the theory of sets: 

a set of portraits (I), a set of the kinds of properties (J),  a set of properties (K), 

a set of the vectors of parameter (L) and a set of parameters (M) of the object of research. 

In this case the structure of CM of the subject of training is considered as newly created, 

with all its components obtained at the first two stages (identification-conceptualization). 

A t  th e  fou r th  s tage  ( t he  fo rma l i za t ion )  i t  i s  n eces sa ry  to  s e lec t  on e 

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

or nonformal ( the conceptual model ,  the ontology of the object of research 

and o thers )  models  of  representa t ion  of  the  s t ructura l  components  of  CM . 

In the purposes of optimal presentation of the selected components of the object of research 

fits the ontology of the subject area (convenient for the perception of human), 

but for the formalization with the purpose of automation the process of modeling and in the basis 

o f  p rog ram  too lk i t ,  r ea l i z ing  th e  e l emen t s  o f  IEE  i t  i s  necessa ry  to  u s e 

the frame network, the semantic network, the logical model, the graph model and others. 
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For the formalization of the structure of CM of the subject of training the hybrid model was selected, 

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

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

It is proposed to decompose the structure of the parametrical CM at the two levels 

and to provide the realization of each from them separately by the principle “from up to down”. 

On the first step of the fourth stage it is needed to create the first level of CM. 

According to the selected aspects of research and the previously obtained results 

it is necessary to form a set of portraits of CM (I), then in each from them to set 

a set of the kinds of properties (J) and a set of properties (K), acting as the vertices of graph. 

The arcs of the oriented graph express the relationships between the vertices of graph, 

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

On the second step of the fourth stage it is necessary to create the second level of CM. 

It is necessary to complement the obtained structure of CM (the first level), 

by the forming of a set of the vectors of parameters (L) and by the setting of a set of parameters (M). 

The oriented graphs, reflecting the structure of the physiological, psychological 

and linguistic portraits of CM of the subject of training are presented respectively in pic. 3.8-3.10. 
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Picture 3.8. The graph, reflecting the structure of the physiological portrait of CM the subject of training 
 



 111 

 

 

1PR  
 

2PR

 

 

3PR

 

 

2KP

 

 

3Pr  
 

6Pr  

 

5VP  
 

8VP  
 

10VP

 

 

14P  

a set of portraits I 

a set of the kinds of properties J 

a set of parameters M 

a set of properties K 

a set of the vectors of parameters L 

 

12VP

 

 

1CM

 

 

15P  

 

4Pr  
 

5Pr  

 

6VP  
 

7VP  
 

9VP  
 

11VP

 

 

13VP

 

 

14VP

 

 

16P  
 

22P  

 

23P  
 

24P  
 

25P  

 

17P  
 

18P  

 

26P  
 

27P  

 

19P  
 

20P  

 

28P  
 

29P  

 

21P  

 

30P  
 

31P  
 

32P  

 

33P  
 

34P  
 

35P  
 

36P  
 

37P  
 

38P  
 

39P  
 

40P  
 

42P  

 

43P  

 

41P  

 

44P  

 
Picture 3.9. The graph, reflecting the structure of the psychological portrait of CM of the subject of training 

The next two stages provide the analysis of the correspondence of the first and second levels 

the structure of the parametrical CM for the purposes of using in the basis of IEE of ART system. 

At the fifth stage (the structural analysis) the analysis of the structure of the obtained CM 

is carried out at the first level – a set of the kinds of properties (J) and properties (K). 

The set of considered components of a corresponding sets characterizes IFPST 

in the process of the formation of knowledge by means of EI (the information fragments), 

generated by the means of  t ra ining,  but  is  nei ther  opt imal ,  nor  exhaust ive , 

as  i t  has  a  sub jec t ive  ba s i s  (based  on  the  exper ience  of  a  cer ta in  exper t ) . 

At the sixth stage (the parametrical analysis) the analysis of the structure of the obtained CM 

is realized at the second level – the sets of the vectors of parameters (L) and parameters (M). 

The values of parameters of the second level of the structure of CM characterize IFPST, 

and their set covers all three scientific aspects of research of the subject of training 

a n d  i s  n o t  c o n t r a d i c t o r y  t h e o r e t i c a l l y  a n d  p r a c t i c a l l y  ( s t a t i s t i c a l l y ) . 
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Picture 3.10. The graph, reflecting the structure of the linguistic portrait of CM of the subject of training 

The next  three s tages provide the support  of  the technological  proces s 

o f  r e s e a r c h  o f  I E E  o f  A R T  s y s t e m  b a s e d  o n  t h e  i n n o v a t i v e  P C M B , 

that allows to build the additional contour of adaptation with the taking into account of IFPST. 

At the seventh stage (the realization) the encapsulation of the obtained structure 

of the parametrical CM into the basis of the automated IEE of ART system is carried out. 

At the same time takes into account the features of information flows, the methodical, 

technical and program components (depending from the concrete IEE of EE), 

and CM of the subject of training contains IFPST and is located in PCMB directly, 

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

and the adaptive representation of information fragments processor of ET (pic. 2.9). 

A t  t h e  e i g h t h  s t a g e  ( t h e  m o d e l i n g )  t h e  m o d e l i n g ,  b a s e d  o n 

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

CM in the basis of the adaptive contour is filled by the actual (a priori) and current data. 

According to the general scheme of training as the controlled technological process 

the parametrical  CM of the subject of training is formed at  the init ial  stage 

by means of the automated testing based on the block of tests of IFPST (pic. 2.6). 
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The parameters of CM of the subject of training are characterized directly IFPST, 

which are taking into account further by the adaptive representation of a sequence 

of information fragments  processor  (pic.  2.8) of  ET at  the generating of EI 

( t h e  i n f o r m a t i o n  f r a g m e n t s ) ,  o r i e n t e d  o n  a  c o n c r e t e  t r a i n e e  ( p i c .  2 . 9 ) . 

In fact  of the completion of studying of a certain information fragment 

(part, section, chapter, module, block, paragraph and subparagraph) or the discipline as a whole, 

the current, intermediate and final control of LRKT is carried out accordingly, 

the results of which are an aggregate of the model of current knowledge and are placed in ERB (pic. 2.3). 

At the ninth stage (the analysis)  the statistical analysis of the obtained 

a  p o s t e r i o r i  d a t a  i n  r e l a t i o n  t o  t h e  o b j e c t  o f  r e s e a r c h  i s  r e a l i z e d . 

The relationship between the indicators of the resultat ivity of training 

and the nominal values of parameters of CM of the subject of training is revealed. 

Based  on  the  r evea l ed  s t a t i s t i ca l  r egu la r i t i e s  t he  r eason s  o f  d i f f i cu l t i e s 

of the subject of training in the process of the formation of knowledge are proved. 

A t  t h e  t e n t h  s t a g e  ( t h e  s u b j e c t  i n t e r p r e t a t i o n )  t h e  r e v e a l e d 

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

in relation to the object of research from the point of view of the scientific aspects of consideration. 

The recommendations are formulated to the diverse subjects of training (trainees) 

and the ways of improvement of the various means of training due to means of the expanding of spectrum 

of the developed EI (the improvement of LMC) and the vector of parameters in the basis of the structure of CM. 

At the concluding stage (the synthesis) the synthesized new knowledge about the dynamics 

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

for the development of a new and the modifying of existing purposes, tasks and restrictions, 

allowing to correct the structure of the parametrical CM in width and depth. 

C M T  e n v i s a g e s  d i r e c t l y  r e t u r n  t o  t h e  p r e v i o u s  s t a g e s  a n d  s t e p s , 

that allows operatively to carry out the updating of the structure of the parametrical CM. 
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3.4.2. The building of the structure of the cognitive model of the means of training 
for the tasks of the system analysis of the information-educational environment 

At the first stage (the identification) the primary presentations about the specifics 

of the object of research were obtained and the important scientific assumption was accepted, 

that for the providing of consistency of the production of EI (the information fragments) 

the parametrical CM of the means of training is needed, in the basis of the structure of which 

(similar to the parametrical CM of the subject of training) the three different portraits are entered 

( 1PR  –  p h y s i o l o g i c a l ,  2PR  –  p s y c h o l o g i c a l  a n d  3PR  –  l i n g u i s t i c ) . 

At the second stage (the conceptualization of situation) it is necessary to allocate 

d i r e c t l y  t h e  m a t h e m a t i c a l  s e t  o f  t h e  k i n d s  o f  p r o p e r t i e s  ( jKP ) , 

which  character ize  the  se lec ted  objec t  of  research  f rom the  poin t  of  v ie w 

of a certain scientific aspect and to include them into the corresponding portrait ( iPR ) of CM. 

Similar to CM of the subject of training CM of the means of training includes three portraits. 

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  c o n t a i n 

one each main kind of properties ( jKP ) respectively the sensory perception ( 1KP ), 

i n t e l l e c t u a l  a b i l i t i e s  ( 2KP )  a n d  l a n g u a g e  c o m m u n i c a t i o n  ( 3KP ) . 

On the first step of the second stage it is required each kind of properties ( jKP ) 

of the object of research to be characterized by a set of elementary properties ( kPr ). 

The physiological  portrai t  ( 1PR )  includes one basic  kind  of  propert ies 

“the visual representation” ( 1KP ) and the several elementary properties ( kPr ) derived from it: 

the properties of visual representation ( 1Pr ) and the properties of sound representation ( 2Pr ). 

In the psychological portrait ( 2PR ) contains one basic kind of properties 

of “the way of representation” ( 2KP ) and the several elementary properties ( kPr ) derived from it: 

the kind of information ( 3Pr ), the additional capabilities of the displaying of information ( 4Pr ), 

the style of presentation of information ( 5Pr ) and the speed of representation of information ( 6Pr ). 

T h e  l i n g u i s t i c  p o r t r a i t  ( 3PR )  i n  t h e  b a s e  c o n t a i n s  o n e 

b a s i c  k i n d  o f  p r o p e r t i e s  “ t h e  l a n g u a g e  o f  c o m m u n i c a t i o n ”  ( 3KP ) 

and the only derived property “the language of statement  of material” ( 7Pr ) . 

On the second step of  the second  s tage  each elementary property  ( kPr ) 

of the object of studying is needed to characterize by the vectors of parameter ( lVP ). 

In the basis of the physiological portrait ( 1PR ) the property of visual representation ( 1Pr ) 

are revealed by the three vectors of parameters ( lVP ): the parameters of background ( 1VP ), 

the parameters of font ( 2VP ) and color schemes ( 3VP ), and the properties of sound representation ( 2Pr ) – 

the vector of parameters of the playback of audio stream as the information fragment ( 4VP ). 

In the basis of the psychological portrait ( 2PR ): the kind of information ( 3Pr ) is characterized 

by the vector of parameters ( 5VP ); the additional capabilities ( 4Pr ) include the vector of parameters ( 6VP ); 

the style of presentation ( 5Pr ) includes a set of the vectors of parameters ( 7VP – 12VP ); 

the speed of representation ( 6Pr ) is characterized by the vector of parameters ( 13VP ). 

In the basis of the linguistic portrait ( 3PR ): the language of statement of the material ( 7Pr ) 

is characterized by the vector of parameters “the level of statement of the material” ( 14VP ). 
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On the third step of the second stage it is required to define the elementary parameters ( mP ), 

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

In the basis of the physiological portrait ( 1PR ) the vectors of parameters ( jVP ) accordingly 

include the different elementary parameters ( mP ): the vector of parameters of background ( 1VP ) – 

type of pattern ( 1P ), color of background ( 2P ) and combination of color ( 3P ); the parameters of font ( 2VP ) – 

set of font ( 4P ), size of point-size of symbol ( 5P ) and color of symbol ( 6P ); the color schemes ( 3VP ) – 

at achromasia ( 7P ), at protanopia ( 8P ), at deuteranopia ( 9P ) and at tritanopia ( 10P ), 

and the features of sound representation ( 2Pr ) are characterized by the parameters of playback 

of sound stream ( 4VP ) – volume ( 11P ), timbre ( 12P ), the type of flow ( 13P ) and sound scheme ( 14P ). 

In the basis of the psychological portrait ( 2PR ) the vectors of parameters ( jVP ) accordingly 

include the elementary parameters ( mP ): the kind of information ( 5VP ) – textual ( 14P ), 

t a b u l a r  ( 15P ) ,  s c h e m a t i c  p l a n e  ( 16P ) ,  s c h e m a t i c  v o l u m e t r i c  ( 17P ) , 

the sound as the main ( 18P ), the sound as accompaniment ( 19P ), combined ( 20P ), 

special scheme ( 21P ); the additional capabilities ( 6VP ) – the correction of sequence ( 22P ), 

the navigation on the course ( 23P ), the adding of modules ( 24P ), the selection of the kind of information ( 25P ), 

the selection of the style of presentation ( 26P ), the selection of speed of presentation ( 27P ), creative tasks ( 28P ), 

a d d i t i o n a l  m o d u l e s  ( 29P ) ,  a d d i t i o n a l  l i t e r a t u r e  ( 30P ) ; 

the style of presentation ( 7VP - 12VP ) – the holistic presentation ( 31P ) and detailed 

p r e s e n t a t i o n  ( 32P ) ,  t h e  a u t o m a t i c  ( 33P )  a n d  m a n u a l  ( 34P )  s w i t c h i n g , 

the constant ( 35P ) and variable type ( 36P ) of information, the deep concretization ( 37P ) 

and abstract statement ( 38P ), the simplicity of statement ( 39P ) and complexity of statement ( 40P ), 

t h e  w i d e  ( 41P )  a n d  n a r r o w  ( 42P )  s e t  o f  t e r m s  a n d  d e f i n i t i o n s ; 

the speed of  representat ion of  information  ( 13VP )  –  fast  ( 43P )  and slow ( 44P ) . 

In the basis of the linguistic portrait ( 3PR ) the vector of parameters “the level of statement” ( 14VP ) 

includes the elementary parameters: the level of statement of material ( 45P ); a set of keywords 

and definitions ( 46P ); a set of elements in the basis of the interface of interaction ( 47P ). 

A t  t h e  t h i r d  s t a g e  ( t h e  s t r u c t u r i n g )  i t  i s  n e c e s s a r y  t o  u n i t e 

the obtained results  of  the previous s tage and to  form the s t ructure of  CM. 

The structure of CM of the means of training includes the five hierarchical levels, which, 

as was presented early, are described from the point of view of the theory of sets: 

a set of portraits (I), a set of the kinds of properties (J), a set of properties (K), 

a set of the vectors of parameters (L), a set of parameters (M) of the object of studying. 

In given case the structure of CM of the means of training is considered as the newly created, 

and all its components are obtained on the previous two stages (identification-conceptualization). 

At the fourth stage (the formalization) it is needed to select one from the formal 

or nonformal models of representation of the structural  components of CM . 

In the purposes of the optimal representation of the selected components of researched object 

the ontology of the subject area is suitable for the perception by the human , 

but for the formalization with the purpose of automation of the process of modeling and in the basis 

of the program toolkit, realizing the elements of IEE it is  recommended to use 

the frame network, the semantic network, the logical model, the graph model and others. 
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For the formalization of the structure of CM of the means of training the hybrid model was chosen, 

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

t h e  v e r t i c e s  o f  wh ich  a t  t h e  ce r t a in  l ev e l s  fo rm  a  s e t  o f  s e t s  ( p i c .  3 .4 ) . 

It is recommended to decompose the structure of the parametrical CM on the two levels 

and to provide the realization of each from them separately by the principle “from up to down”. 

On the first step of the fourth stage the first level of CM of the means of training is created. 

According to the selected aspects of research and the previously obtained results 

a  s e t  o f  p o r t r a i t s  o f  C M  ( I )  i s  f o r m e d ,  t h e n  i n  e a c h  f r o m  t h e m  a  s e t 

of the kinds of properties (J) and a set of properties (K) is set, acting as the vertices of graph. 

The arcs of graph express the relationships (by the principle of inclusion) between the vertices of graph, 

located at  the f irst  level  of  the parametric al  CM in the corresponding sets . 

On the second step of the fourth stage the second level of CM of the means of training is created. 

In  essence,  the obtained f i rs t  level  of  the s t ructure of  the parametr ical  CM 

by the means of formation of the sets of the vectors of parameters (L) and parameters (M) is added. 

The oriented graphs, reflecting the structure of the physiological, psychological 

and linguistic portraits of CM of the means of training are presented respectively in pic. 3.11-3.13. 
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Picture 3.11. The graph, reflecting the structure of the physiological portrait of CM of the means of training 
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Picture 3.12. The graph, reflecting the structure of the psychological portrait of CM of the means of training 

At the fifth stage (the structural analysis) the analysis of the obtained structure of CM 

at the first level is provided – the sets of the kinds of properties (J) and properties (K). 

The set of considered components of the corresponding sets characterizes 

the features of functioning of the means of training in the process of the formation of knowledge 

of the trainee by means of the generation of EI (the information fragments) of the various kind, 

but is not neither optimal, nor exhaustive, because it has the subjective basis 

(based on the experience and qualification of expert in the certain subject area). 

At the sixth stage (the parametrical analysis) the analysis of the obtained structure 

of the parametrical CM of the means of training at the second level is carried out – 

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

The nominal values of parameters of the second level of the structure of CM of the means of training 

characterize the features  of  the generated  EI ( the information fragments) , 

and their set covers all three scientific aspects of research of the means of training 

and should not be contradictory (from the point of view of the mathematical statistics). 
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Picture 3.13. The graph, reflecting the structure of the linguistic portrait of CM of the means of training 

At the seventh stage (the realization) the encapsulation of the obtained structure 

of the parametrical CM into the basis of the automated IEE of ART system is carried out. 

It is necessary to take into account the features of information flows, the methodical, 

technical and program components, which depend from the concrete IEE of EE. 

The parametr ical  CM of  the means of  t raining includes  the key parameters 

of representation of the information fragments of the adaptive means of training (ET) 

and is located, along with CM of the subject of training, in the innovative PCMB. 

The adaptive representation of a sequence of information fragments processor 

of  ET funct ions direct ly  on the basis  of  the data of  the innovat ive PCMB, 

that causes the generation of EI (the information fragments) adequately to IFPST (pic. 2.8). 

At  the  e ighth  s tage ( the  model ing)  d i rec t ly  the  (cogni t ive)  model ing 

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

The parametrical CM in the basis of the developed contour of adaptation in IEE of ADO system 

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

According to the general scheme of training as the controlled technological process (pic. 2.6) 

CM of the means of training is formed on the stage of the design of components of IEE (ET and DM) 

and a set of its parameters corresponds to the technical capabilities of the program means. 
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The  parameters  o f  CM of  the  means  o f  t ra in ing  charac te r i ze  d i rec t ly 

t h e  po t en t i a l ly  po s s ib l e  typo logy  (k ind s  and  f ea tu re s )  o f  the  v a r ious  E I 

(the various ways of representation of the information fragments of different kind), 

which are  subsequent ly generated  in  accordance wi th  the measured IFPST, 

contained in the parametrical CM of the subject of training (the nominal values). 

At the ninth stage (the analysis)  the procedure of the statistical analysis 

o f  t h e  o b t a i n e d  a  p o s t e r i o r i  d a t a  i n  r e l a t i o n  t o  t h e  o b j e c t  o f  r e s e a r c h . 

The relationship between the indicators of the resultativity of training (at distance) is revealed, 

and also the values of parameters of CM of the means of training and CM of the subject of training. 

In the context of the spectrum of disciplines the ways of increasing of the efficiency of training are proved 

by the means of using of the various ways of generation of EI (CM of the means of training), 

taking into account the features of personality of the contingent of trainees in IEE (CM of the subject of training). 

At the tenth s tage ( the subject  in terpretation)  the revealed s tat is t ica l 

tendences and regulari t ies  a t  the previous s tage are in terpreted in  relat io n 

to the object of research from the point of view of the selected scientific aspects of consideration. 

The recommendations of specialists (experts) in the subject area are formulated: 

methodists (for the improvement of the existing and the introduction of a new methods of training), 

t e a c h e r s  a n d  t u t o r s  ( f o r  t h e  e x p a n d  o f  c o n t e n t  o f  t h e  e x i s t i n g  L M C ) , 

designers (for the improvement in the efficiency of functioning of the components of IEE), 

programmers (for the introduction of the highly-technological environments of programming, 

in full measure realizing the capabilities  of the modern IEE of ART system), 

physiologists (for the revealing of the anomalies of sensory perception of the various information 

and the development of special schemes of the visual representation of information fragments), 

psychologists (foe the selection of the methods of research of the parameters of personality of the trainee, 

for the selection of a certain kind and style of presentation of the various information, 

increasing the efficiency of its processing at the level of psychodynamic construct) 

and linguists (for the revealing of the language problems of virtual communication 

in IEE of ART system and the development of the ways of their solution by means of the system analysis). 

At the last stage (the synthesis) the obtained knowledge about the dynamics of the objects of research 

is applied for the development of a new and the modification of the existing purposes, tasks and restrictions, 

allowing to correct the structure of the parametrical CM in width and depth. 

The developed CMT provides a return to the previous stages and  steps, 

that allows to carry out operatively the updating of the structure of the parametrical CM 

and to eliminate the revealed inconsistencies and errors in a cyclic continuous mode. 
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3.5. The description of the structure of the parametrical cognitive model 

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

between the subjects of training and the means of training in IEE of ART system, 

allows to explain qualitatively the causes of difficulties in the process of the formation of knowledge. 

Th e  con s i s t ency  o f  g en e ra t i on  o f  the  in fo rma t ion  in f lu en ces  and  IFP ST 

is achieved by means of CM of the subject of training and CM of the means of training in IEE of ART. 

CM of the subject of training (pic. 3.14) represents the parameterized repertoire, 

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

(the features of sensory perception of information by the visual and auditory analyzers), 

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

the learning-ability and the cognitive styles of the subject of training), the linguistic 

(the natural-language scientific aspects of virtual communication of the examinee), 

as a whole allows to analyze the efficiency of the process of the formation of knowledge, 

coming from the streams of information, generated by the means of IEE of ART and adsorbed 

at the level of psychophysiological construct of the head brain of the subject of training. 

CM of the subject of training is technologically applicable in the contour of IEE of ART system, 

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

(the information fragments) in coordination with the parametrical CM of the means of training. 

CM of the means of training (pic. 3.15) is differentiated on a row of different portraits: 

the physiological (the features of visual representation of the information fragments: 

the parameters of background, font and the color schemes of displaying of content by the means of training), 

the psychological (the way of representation of a sequence of information fragments: 

the kind of displayed information and the style of presentation of the information fragments) 

and the linguistic (the language aspects of virtual communication in IEE of ART system). 

The parameters of CM of the subject of training are diagnosed with using of a set 

of the special methods of research from a row of the applied scientific areas: 

physiology of sensory systems (the physiological portrait), cognitive psychology 

(the psychological portrait)  and applied l inguistics  ( the l inguistic portrait) . 

The nominal values of parameters of CM of the means of training are set by the results 

of analysis of the technical capabili t ies of the automated means of training 

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

r e a l i z i n g  d i r e c t l y  t h e  c e r t a i n  m e a n s  o f  t r a i n i n g  ( f o r  e x a m p l e  E T ) . 

For the realization of the contour of adaptation based on PCMB it is necessary to carry out 

the modernization of program realization of the corresponding means of training. 



 121 

 

 

 

 

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 the 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” 

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

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

The psychological aspect The 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 “deduct. generalization” 

1

16P “assoc. combin.” 

1

17P “classif. and reasoning” 

1

18P “the mathem. 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” 

 

Picture 3.14. The structure of the parametrical cognitive model of the subject of training  

(the analytical-numerical representation) 



 122 

 

 

 

 

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” 

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

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

The psychological aspect The 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

4Pr “Additional capabilities” 

2

6VP “Additional parameters” 

2

5VP “Kind of information” 

2

6Pr “Speed of representation” 

2

13VP “Speed of display” 

2

14P “sound scheme” 

2

2Pr “Sound representation” 

 
Picture 3.15. The structure of the parametrical cognitive model of the means of training  
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3.6. The structural-functional scheme of the complex of programs 
for the automation of the tasks of research of the environment of training 

In pic. 3.16 the structure of the complex of programs for the automation of the tasks of research is presented. 
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Picture 3.16. The structural-functional scheme of the complex of programs 
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3.7. The physiological portrait of the parametrical cognitive model 

From the scientific point of view the subject of training in IEE of ART system is the unique 

in relation to the perception, processing and understanding of information [5, 51, 122, 130]. 

T h e  p r o c e s s  o f  p e r c e p 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  m e s s a g e s 

by the visual sensory system of the subject of training has the hierarchical structure. 

As the essential feature of this process is the presence of the mechanisms of identification 

and the classification of the various objects and images by their most common signs. 

In particular without the ability to group the objects and to distinguish them by the elements, 

it is impossible to classify each new phenomenon based on the cognitive associations. 

The question about the fact, how the visual sensory system of a certain subject of training 

extracts and measures the signs of the visual signal, has not been studied deeply enough. 

There is a row of scientific data, evidence about the fact, that on the retina of eye, 

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

the determination of the contours of image, the allocating of discrete elements and their identification. 

Then the input message is encoded, transmitted to the brain, where the other mechanisms 

come into action and the actual recognition of the visual image is taken place. 

This is consistent with the scientific fact, that the complete blindness occurs not only 

f rom the  damage  o f  the  su r face  o f  re t ina  o r  the  nerve  pa thways  d i rec t ly , 

but and from the violations of functions of a certain areas of the cortex of the head brain. 

The damage of the separate areas of the cortex of the head brain of the subject of training 

leads to the violation of the process of processing of the visual information messages 

and is linked with a disorder of the process of visual perception (the visual dignosia). 

From the other side, the visual message can be perceived at the many distortions 

and even  a t  the  absence  of  some of  i t s  const i tuent s  informat ion  e lements . 

The data of experimental researches suggest about the fact, that at the perception 

of incomplete or distorted message  the conceptual information is  involved , 

which is recorded and stored in the corresponding areas of the cortex of the head brain. 

In the process of perception of the graphical information message the analysis of the structure 

and optical-graphical characteristics of its constituent information elements is taken place. 

To the solution of given question today occupies the special attention of all scientists and specialists. 

The another range of problems arises at the modeling of the process of visual perception 

and consists in a consecutive solution of the complex of tasks, related with the interpretation 

and understanding by the subject of training of the messages of natural language in the graphical form. 

At the realization of interactive interaction of the subjects and means of training 

in IEE of ART system the practical  and applied scientific tasks are sol ved, 

related directly with the automation of input and saving of the text, graphical 

and  mul t imed ia  da ta ,  p resen ted  in  a  ce r ta in  l anguage  in  the  bas i s  o f  DB. 

Arises the necessity of taking into account of the difficulty, kind, type and volume of information, 

processed by the components of IEE of ART system and displayed to the final user. 

The fragment of text in the natural language or the structure of graphical image 

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

which are considered as the information fragments (the portions of information). 

The information is differentiated by the form of presentation, accessibility and perception. 

One from the characteristic properties of its consistent perception is the apperception 

as a dependence of the process of perception of the subject of training from its mental properties. 

Therefore in the course of organization of the technological process of training (at distance), 

it is necessary to take into account the features of the process of sensory perception of the subjects of training. 
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In  the  present  t ime there  are  the  severa l  main  ways of  representa t ion 

o f  t h e  f o r m e d  s e q u e n c e  o f  t h e  v a r i o u s  E I  ( t h e  i n f o r m a t i o n  f r a g m e n t s ) : 

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

the direct communication of the subjects of training in the real scale of time (the active form) 

and the mediated communication of the subjects of training in the arbitrary time (the passive form). 

The psychophysiological aspect of the perception of information by the visual sensory system 

assumes the consideration of the model of the reduced eye with the taking into account of the tasks 

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

At the research of IEE of ART system was obtained the physiological portrait of CM, 

which is formed on the scientific basis of the private physiology of analyzer s 

and concentrates the individual features of visual and auditory sensory systems. 
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Picture 3.17. The structure of the physiological portrait  

of the cognitive model of the subject of training 

From the point of view of the ophthalmology as a science the deviations 

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

( t h e  o p t i c a l  d e v i c e )  c a n  h a v e  a  c o m p l e x  g e n e s i s : 

the congenital and acquired defects (anomalies) of the structure ( the internal structure), 

wh ich  cau se  the  anoma l i e s  o f  the  pe rcep t ion  o f  space  and  co lo r  v i s ion . 

The vector of the anomalies of refraction of the visual sensory system is not considered in given work. 

The anomalies of color vision at the perception of polychromatic spectrum of the photon radiation 

by the visual sensory system of the subject of training (examinee) are researched by means 

of the sequential presentation of the various polychromatic tables of Rabkin E.B. 



 126 

3.7.1. The specifics of research of the anomalies of refraction of the eye 

The visual  analyzer  ( the visual  sensory system) is  the most  importan t 

a m o n g  a l l  a n a l y z e r s ,  a s  i t  g i v e s  u p  t o  9 0 %  o f  t h e  a c t u a l  i n f o r m a t i o n , 

which is continuously arrives into the head brain from all receptors of the subject of training, 

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

The essence of  the opt ical  system of  eye consis ts  d irect ly  in  the fact , 

that on the way to the photosensitive membrane of eye (retina) the rays of light penetrate 

through the anterior and posterior surfaces of  cornea, crystalline lens and vitreous. 

For the convenience of building of the image on the retina the model of “reduced eye” are used, 

that is an eye, in which all refractive environments have the same coefficient of prelection. 

For the building of a graphical image on the surface of the retina it is need to know 

the size of a certain object and its distance from the surface of the cornea of the eye. 

For the accurate visual perception (vision) of each object  it is necessary, 

that the rays from all its points were focused on the surface of the retina of the eye. 

In order for the subject of training to distinguish accurately far located objects, 

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

at the same time the images of near objects on the retina are focused non-exactly, 

s o  t h e y  a r e  p e r c e i v e d  d i r e c t l y  ( v i s i b l e  b y  t h e  e x a m i n e e )  i n d i s t i n c t l y . 

Therefore, it is impossible to see simultaneously equally accurately the various objects, 

distant from the eye (as an optical device) on the different mileage (distance). 

Th e  ad ap ta t ion  o f  ey e  ( a s  a  b io log ica l  con s t ru c t  and  an  op t i c a l  d ev ice ) 

to the sensory perception of different-removed objects is called accommodation . 

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

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

The mechanism of accommodation consists in the fact, that the contraction of the ciliary muscles 

leads directly to the changing of bulge of the crystalline lens of the eye of the subject of training. 

At the contraction of the ocular-muscular fibers of the ciliary body, the traction of the zinn ligaments, 

located on the edges of the capsule of crystalline lens, is relaxed, the pressure on the crystalline lens decreases, 

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

Consequent ly ,  the  c i l iary  muscles  are  the  accommodat ion  muscles  of  eye . 

They are innervated by the parasympathetic fibers of the oculomotor nerve . 

Fo r  th e  no rma l  ey e  the  f a r  po in t  o f  c l ea r  v i s ion  l i e s  i n  th e  in f in i ty , 

so such an eye considers the far objects without a mechanism of accommodation 

(without the significant contraction of the ciliary muscles of the visual sensory system). 

The objects, located closer, than 10 cm, are not clearly visible by a person with the normal vision, 

even at the maximal contraction of the ciliary muscles of the visual sensory system 

(at the maximal accommodation effort of the visual analyzer of the subject of training). 
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The anomalies of the refraction of eye 

The anomalies of the refraction of eye are caused by the fact, that with the age the crystalline lens 

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

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

Therefore the nearest point of clear vision moves away from the eyes (the visual analyzer). 

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

I t  i s  co r rec ted  d i rec t ly  wi th  u s ing  o f  the  b iconvex  lenses  in  the  g lasses . 

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

it has the different radius of curvature in the various directions (in the space) , 

therefore  there  i s  a  unequal  ref ract ion  of  rays  in  the  d i f feren t  d i rect ions , 

that is called astigmatism (the unevenness of convergence of the rays of photon radiation). 

The astigmatism refers to the anomalies of the refraction of eye of the subject of training 

and is caused by the imperfection of the structure of the eye as an optical device. 

The astigmatism is corrected by the special cylindrical lenses in the glasses . 

To the anomalies of refraction of the rays of photon radiation refer directl y 

t h e  s h o r t - s i g h t e d n e s s  ( m y o p i a )  a n d  f a r - s i g h t e d n e s s  ( h y p e r m e t r o p i a ) , 

which are not caused by the insufficient of the properties of refractive environments , 

and by the anomalous length of eyeball of the subjects of training (examinee) . 

At the short-sightedness the longitudinal axis of eye is too long, and its main focus 

is located in front of the retina – the circles of light-scattering appear on the retina instead of point. 

At the myopia the far point of clear vision is located on a very close distance . 

The myopia is corrected by the concave lenses in the glasses, which directly reduce 

the refractive force of the crystalline lens and shift the focus of image to the retina of eye. 

At the far-sightedness the longitudinal axis of eye is short and the rays, coming from the far objects, 

focus behind the retina, and the blurred unclear image appears on the retina . 

At the far-sightedness the nearest point of clear vision is placed further away, that at the normal eye. 

The farsightedness is corrected by the biconvex lenses in the glasses of the subject of training. 

The pupillary reflex 

The hole in the center of the iridescent sheath – the pupil – passes only the central rays, 

without missing the peripheral rays of photon radiation (of the polychromatic spectrum) , 

thereby contributing to the clarity of the graphical image of object on the re tina. 

The size of pupil changes due to the contraction of muscles of the iridescent sheath of eye. 

At the changing of diameter of the pupil the light flow can change in 17 times . 

The reaction of the pupil of visual analyzer on the illumination is burden the adaptive character 

for the stabilization of the level of illumination of the retina of visual sensory system. 

In the dark the diameter of pupil increases significantly (the wide ning of pupil), 

and in the light its diameter decreases significantly (the narrowing of pupil is observed). 

These changes of the diameter of pupil occur reflexively and are called the pupillary reflex. 

The muscles, surrounding the pupil of eye, are divided on the annular, innervated 

by the parasympathetic fibers, and the radial, innervated by the sympathetic nerves. 

The contraction of ring muscles causes the narrowing of pupil, and the contraction of the radial – its widening. 

Therefore the acetylcholine directly causes the narrowing of pupil, the adrenaline – widening. 

At the condition of excitement of the sympathetic nervous system (fear and rage) , 

at  the pain and hypoxia (discomfort) – the pupils of visual analyzer widen . 

The widening of the pupils of visual sensory system is an important symptom 

of a row of the important pathological conditions (pain shock, deep anesthesia and others). 
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The receptor section of the visual analyzer (eye) is represented directl y 

b y  t h e  v a r i o u s  c e r t a i n  p h o t o - r e c e p t o r s  o f  r e t i n a :  r o d s  a n d  c o n e s . 

Each photo-receptor consists from the external segment sensitive to the action of light, 

containing a visual pigment, and the internal segment, containing a nucleus and mitochondrions, 

providing the energetical processes in the photo-receptor cell of eye of the subject of training. 

At an ordinary human in the retina has 6-7 million cones and 110-125 million rods. 

The central fossa of the retina of visual sensory system contains only cones . 

By the direction to the periphery of retina the quantity of cones (the photopic vision) decreases, 

and the quantity of rods (the scotopic vision) increases significantly on the periphery. 

The periphery of the retina of visual analyzer contains almost exclusively rods . 

The cones function in the conditions of bright illumination and perceive colors , 

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

which perceive light rays in the conditions of twilight (black-and-white) vision. 

The place of exit of the visual nerve from the eyeball does not contain the photo-receptors 

and therefore is insensitive to the photon radiation. It is named as the blind spot . 

Inside from the photo-receptor cells is located the layer of bipolar neurons , 

to which the layer of the ganglionic nerve cells of retina adjoins from the inside . 

The impulses from many photo -receptors  converge to  one  gangl ionic  cel l . 

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

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

The interaction of the neurons of retina is provided by the horizontal and amacrine cells , 

the sprouts of which connect in horizontal the bipolar and ganglion cells of retina . 

The  pho to -chemica l  p rocesses ,  occur r ing  in  the  recep to rs ,  r ep resen t 

the initial link in the chain of the transformation of light energy into the nerve excitation . 

After this the electrical potentials are generated in receptors, and then in the neurons of retina, 

which reflect  the parameters of  act ing l ight  ( the f low of photon radiat ion) . 

The excitation of ganglionic cells leads to the fact, that the excitation by their axons, 

constituting the visual nerve of retina, enters into the head brain of the subject of training. 

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

The f ibers  o f  the  v isua l  nerve of  v isual  sensory  system form a  crosshai r , 

a n d  t h e  r e t i n a  o f  o n e  e y e  h a s  t h e  c o n t r a -  a n d  i p s i l a t e r a l  p r o j e c t i o n . 

The most part of the fibers of visual nerve enter into the external elbow bodies . 

The axons of their cells go directly to the occipital area of the cortex of head brain , 

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

The part of visual fibers are directed into the anterior tubercles of the quatrain and into the thalamus, 

from which the excitation enters immediately into the cortex of head brain of the subject of training. 
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3.7.2. The specifics of research of the anomalies of color-perception 

The genesis of the anomalies of color vision of the subject of training is consisted in the fact, 

that the perception of color is caused by the functioning of two mechanisms (deviations are possible). 

By the primary mechanism is the photo-receptor mechanism of visual analyzer, 

which allows to estimate the spectral characteristics of photon radiation (light) . 

The differentiation of perception by the color is carried out with the help of the color-receiving 

photo-receptors, reacting selectively on the different areas of polychromatic spectrum. 

The secondary mechanism is the nerve mechanism, which uses the informatio n 

about the color from the color-receiving photo-receptors and recodes it in a certain way. 

The theories of color-perception 

There are a row of the different scientific theories of color-sensation (color-perception), 

bu t  the  th r ee -compon en t  t h eo ry  o f  co lo r -pe rcep t ion  i s  mo s t  r ecogn ized . 

According to this scientific theory, in the basis of the retina of visual sensory system 

there are three different types of light-sensitive photo-receptors – the cones. 

In the cones of the retina of eye the various light-sensitive substances are located, 

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

other cones – to the green color, the third cones – to the violet (blue) color . 

Each color acts the influence on the three color-sensitive elements, but in the different degree. 

These excitations are summed up by the visual neurons and, reaching to the cortex of head brain, 

give the integral sensation of one or another color (based on the red, green and blue). 

The three-component scientific theory of the color vision of human ha s 

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

The impulses were removed from the single ganglionic cells of the retina of ey e 

with the help of micro-electrodes at the illumination of it by the different monochromatic rays. 

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

under the influence of photon radiation of any wavelength in the visible part of spectrum. 

S u c h  n e u r o n s  a r e  n a m e d  d i r e c t l y  t h e  d o m i n a t o r s  ( d o m i n a n t ) . 

In other ganglionic cells,  named the modulators, the impulses occurred onl y 

at the illumination by the flow of photon radiation with a certain wavelength only. 

In the retina of eye and the visual centers of head brain many neurons have researched, 

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

that the action on the eye of the photon radiation in some part of spectrum excites them, 

and in the other parts of spectrum – it inhibits the physiological process of neural excitation. 

It is believed, that such neurons the most actively encode the information about the color. 



 130 

The anomalies of color vision 

The three-component scientific theory of color vision of the subject of training 

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

The various forms of the violation of color-perception of the subjects of training are occurred. 

The complete color blindness – achromasia is occur rare and is characterized by the fact, 

that a person sees all different objects only in the various shades of gray color 

( l i k e  t h e  v a r i o u s  g r a p h i c a l  i m a g e s  o n  t h e  c o l o r l e s s  p h o t o g r a p h i e s ) . 

More often meets the partial color blindness at the subjects of training (the examinees). 

The three kinds of partial color blindness (dichromacy) are distinguished directly: 

protanopia (daltonism) (the most frequent), deuteranopia and tritanopia (the rarest). 

The protanops are not able to distinguish the red color and the shades of red color. 

The deuteranops cannot distinguish the green color and the halftones of green color. 

The tritanops do not distinguish the blue (violet) color, and also the shades of blue color, 

but this disorder of color-perception is met extremely rare at the subjects of training. 

All kinds of partial color blindness are well explained from the scientific point of view 

in the context of the three-component scientific theory of color-sensation (color-perception). 

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

of one from the three color-receiving substances of cones, and the color vision at these 

subjects of training is carried out due to the preserved two photo-receptor substances. 

The research of color vision has the great importance, especially for the persons, 

w h i c h  b y  t h e  k i n d  o f  p r o f e s s i o n  n e e d  t o  b e  w e l l  o r i e n t e d  i n  a l l  c o l o r s . 

This research is carried out with using of the polychromatic tables of Rabkin E.B., 

and also by the means of use of the threshold polychromatic tables of Yustova E.N. 

The description of the program toolkit for the automation of the process of research 

and the revealing of the anomalies of color-perception is presented directly in the appendix 7. 
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3.7.3. The specifics of research of the anomalies of the perception of space 

The acuity of vision 

Under the acuity of vision refers the potential ability of eye to distinguish 

the two luminous points  separately  at  the  minimal  distance between them. 

The normal eye distinguishes the two points separately at the angle of view in one minute. 

This is due to the fact, that for the separate accurate vision of two points it is not necessary, 

t h a t  t o  h a v e  a t  l e a s t  o n e  u n f u s s e d  c o n e  b e t w e e n  t h e  e x c i t e d  c o n e s . 

As the diameter of cone is 3 mcm, than for the separate vision of two points it is necessary, 

that the distance between the images of these points on the retina is at least 4 mcm, 

and such value of image is obtained precisely at the angle of view in one angular minute. 

If the angle of view will be less than one minute, then two luminous points merge into one. 

The measurement of the acuity of vision is carried out with using of the special tables of optotypes, 

which consist from a several rows of letters or non-closed circles of various value. 

A number  i s  p laced opposi te  each s t r ing ,  meaning the  d is tance in  meters , 

from which the normal eye must distinguish the digits or figures of this string. 

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

moreover, the normal acuity of vision of the subject of training is taken as one. 

The field of vision 

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

visible by the eye at the fixing of the look of the subject of training (examinee) in one point. 

I f  to  f ix  the  look  o f  any  ob jec t ,  then  the  image  fa l l s  on  the  ye l low spo t , 

in this case the subject of training sees  the object by the central vision of eye. 

The  sub jec t s  (ob jec t s ) ,  images  o f  which  fa l l  on  the  res t  p laces  o f  re t ina , 

a r e  p e rce iv ed  ( r e g i s t r a t ed )  by  th e  p e r iphe ra l  v i s ion  o f  v i sua l  an a l y ze r . 

There is differentiated the color (chromatic) and colorless (achromatic) field of vision. 

The achromatic field of vision is larger than the chromatic field of vision, as it is caused 

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

For the various colors of the polychromatic spectrum of photon radiation 

the field of vision is different, the most of all – for the blue color, and the narrowest – for the green color. 

The field of vision of the green color is smaller, than the blue color in the direction 

downward and left for the left eye and the right for the right eye at the men and women. 

The field of vision for the blue color is larger, than for the red color (at young-men and young-women). 

The field of vision is diagnosed by the means of using of the perimeter of Forster K.F.R. 
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The estimation of distance 

The perception of the depth of space and the estimation of distance to the object is possible 

both at the vision by one eye (the monocular vision), and by two eyes (the binocular vision). 

At the binocular vision the estimation of distance is acting significantly more accurate. 

Some va lue  in  th e  es t imat ion  o f  c lose  d i s tances  a t  the  monocu la r  v i s io n 

by the visual sensory system has the phenomenon of accommodation (adjustment). 

For the estimation of distance to the object (subject) it has the essential meaning, 

that the image of the subject (object) on the retina will be the larger, than the closer it is. 

The vision by the both eyes 

Under the vision by the both eyes is understood the stereoscopic vision itself. 

At the consideration of the subject at the examinee does not experience the feeling of two subjects, 

t hough  has  two  imag es  on  the  two  re t in a s  o f  th e  v i su a l  s enso ry  sy s tem . 

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

on the corresponding or identical areas of retina and in the perception of human 

t h e s e  t w o  i m a g e s  m e r g e  i n t o  o n e  s i n g l e  i m a g e  ( p i c t u r e ) . 

In this is easy to make sure practically, if to press slightly on one eye from the side, 

than it begins to double in the eyes, because the compliance of retinas is disturbed. 

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

then the image of a more distant point falls on the non-identical points of the surface of retina, 

which are otherwise named the dysparatic and the image will therefore appear bifurcated. 

The estimation of the size of subject: the size of subject is estimated as the function 

of two variables – the size of image on the retina and the distance of the subject from the eye. 

If  the distance to the unfamiliar subject (object)  due to the insufficient 

relief is difficult to estimate, then the errors in the determination of the size of subject are possible. 

3.7.4. The program toolkit for the automation of research of the parameters 

of the physiological portrait of the cognitive model of the subject of training 

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

in  which  the  poten t ia l  poss ib i l i ty  of  modif ica t ion  of  DB (KB) i s  rea l ized . 

In the mode of diagnostics the function of identification of the nominal values 

of parameters of the physiological portrait of CM of the subject of training (examinee) is realized. 

The descr ip t ion of  the program toolki t  i s  presented  in  the appendix  7 . 
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3.8. The psychological portrait of the parametrical cognitive model 

From the point of view of the scientific-practical and applied psychological researches 

o f  the  men ta l  cons t ruc t  o f  head  b ra in  and  in te l l ec t  as  i t s  l a ten t  p roper ty , 

the several main scientific approaches are highlighted, for each from which is characterized 

the conceptual line in the treatment of nature of the subject of research [18, 21, 47, 117, 120]: 

• the social-cultural approach – the intellect is considered as the result of the process 

of socialization of the personality, and also the influence of public culture as a whole; 

• the genetic approach – the intellect of examinee is interpreted as a consequence 

of the becoming complicated of adaptation of the person in relation to the conditions of external environment; 

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

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

(the mental activity in the process of the intellectual activity of  person); 

• the educational approach – operates by the intellect as a specific product 

of purposeful training (the formation of knowledge of the subject of training); 

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

on a set of elementary processes of the processing of different information; 

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

as a special form of the content of consciousness of the knowing subject (examinee); 

• the functional-level approach – the intellect as a system of cognitive processes, 

occurring on the different levels of the mental construct of head brain; 

• the regulatory approach – represents directly the intellect as the factor 

of self-regulation of the mental activity of head brain of the subject of training. 

It should be noted, that the essence of research of the psychological portrait 

of CM of the subject of training is reduced directly to the consideration of the specifics of manifestation 

of the highest nervous activity of head brain from the point of view of cognitive psychology – 

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

as the latent property of the psychophysiological construct of head brain in the process 

of carrying out of the mental activity of the subject of training in IEE of ART system are considered. 

The higher nervous activity of human and higher animals is characterized 

by the presence of the primary and secondary signaling systems, that determines the general 

ab i l i ty  to  reason ing  in  the  process  o f  th ink ing  as  an  in te l l ec tua l  a c t iv i ty . 

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

of  the subject  of  training to carry out  a certain kind of  productive act ivity . 

The intellect  is  considered as an evolving transformator of information 

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

with the environment and urged to provide the existence and development of the subject of training. 
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The intellect has the specific structure, consisting from a row of various layers 

(by opinion of Druzhinin V.N. and Kholodnaya M.A., “The institute of psychology” of “RAS”). 

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

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

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

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

primary perception, understanding and interpretation of processes in the external environment. 

The higher the level of intellectual development of the subject of training (the examinee), 

the more difficulty the individual mental experience in composition and organization, 

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

the breadth of horizon, the flexibility of thinking and the multifactoriness of the estimations of events, 

the abil i ty  to  process the heurist ically diff icult  information and to predict . 

The presented information should be technologically taken into account directly: 

the psychological features of personality (group), to create the conditions for the formation 

of the intellectual properties of personality, to activate the meta-cognitive awareness, 

to meet to the requirements of ergonomics and to exclude the pragmatism of education. 

The main feature of the cognitive scientific direction in the modern psychology – 

the orientation on the research of the latent mechanisms of information processing 

and the formation of knowledge at the level of the psychophysiological construct of head brain 

of the subject of training from the point of view of the information and educational approaches. 

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

subsystems with a certain organization and the specifics of the interface of interaction. 

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

of intellect as the manifestation of the psychophysiological construct of head brain. 

The information model a l lows  to  consider  the motivationa l-emotional 

regulation of thinking as a process of the expedient transformation of information. 

There are many scientific approaches and theories to the research of intellect, 

the essence of  which is  presented by t he author  direct ly  in  the appendix 9 . 

For the tasks of the system analysis of IEE of ART system it is advisable to consider 

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

The researches in the area of the psychophysiology of functioning of the mental construct 

of head brain has influenced on the becoming and development of the theory of intellectual systems. 

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

by the classical scientific conception of acad. of “RAS” Pospelov D.A., who claims, 

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

on a set of agents (the carriers of intelligence), functioning in the different environments (pic. 3.18). 
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The information scientific approach allows to consider the training (at distance) 

as an iterative process of processing information and the formation of knowledge of the trainee 

by the tractus of head brain of the subject of training (agents) for a final number of stages (phases). 

The educat ional  scient i f ic  approach al lows to  say,  that  the f inal  resul t 

of information interaction of the subject and the means of training are the accumulated knowledge. 

At the consideration of psychodiagnostics a row of private scientific approaches are distinguished, 

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

From the point of view of psychology and psychodiagnostics a row of models of intellect can be distinguished, 

but for the purposes of research of IEE of ART system the structure of the model of Kholodnaya M.A. is suitable. 

In the modern scientific literature the psychologists describe the various types 

of the cognitive structures, acting (in essence) in the quality of varieties of “the schemes of understanding”: 

• “the prototypes” – the combination of the most typical sensory-visual signs, 

stored in the memory and allowing to make decision about the degree of compliance 

of a certain object  (subject)  of any given category (Rosh E.,  1978 y.); 

• “ t h e  p e r c e p t u a l  s c h e m e s ”  –  t h e  v a r i o u s  s p a t i a l  r e p r e s e n t a t i o n s , 

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

are responsible for the reception (perception), collection (processing) and organization of information, 

f o u n d  o n  t h e  s e n s o r y  s u r f a c e s  ( c a r r i e r s )  ( N e i s s e r  U . G . ,  1 9 8 1  y . ) ; 

• “the hierarchical perceptual schemes” – the multilevel cognitive structure, 

organized by the type of hierarchical network and including the spatial 

images of objects, including their global (symmetry, closeness, compactness and others) 

and detailed (the red, two angles and others) properties (Palmer J., Palmer L., 1977 y.); 

• “the complex of schemes” – includes the various spatial configurations 

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

(the rules of the transformation of information) and the cognitive schemes 

(the level of “mental experience” available for the given subject of training), 

reflecting the strategies of reasoning of the expert  in the subject area 

and aggregating his knowledge and life experience (Pascual-Leone A., 1970 y.); 

• “the frames” – the schematized presentations about any given stereotypical situation, 

consisting from the generalized “framework” (the structure of the subject area), 

reproducing the stable  character is t ics  of  th is  s i tuat ion,  and “nodes”, 

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

( c a n  b e  f i l l e d  b y  a  n e w  s t r u c t u r e d  d a t a )  ( M i n s k y  M . L . ,  1 9 7 8  y . ) ; 

• “the scenarios” – the cognitive structures, contribute to the reproduction of diverse 

sequence of events in time, expected by the observer (Schenk R.K., 1980 y.); 

• “ th e  cogn i t ive  map s ”  –  th e  ce r t a in  o r i en t a t i v e  cogn i t ive  s ch emes , 

related with the movement in the (external) environment (Tolmen R.Ch., 1932 y.); 

• “the deep semantic and syntactic universals” – the basic language structures, 

describing the different difficult objects, processes and phenomena of research, 

predetermining the character of their use and understanding by the means of use 

of the lexical units of natural language (Osgud Ch.E., 1980 y., Chomsky A.N., 1972 y.). 
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The efficiency of activity of the subject of training in a certain area is related 

with the possibility of use of the accumulated skills in the process of achievement of the result. 

The formation of knowledge, abilities and skills of the subject of training is provided 

in the process of training (at distance) of a certain kind of activity (profession). 

The probability of successful tra ining (at distance) of a certain kind of activity 

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

In the domestic (cognitive) psychology an attempt to systematize and analyze 

t h e  c o g n i t i v e  a b i l i t i e s  w a s  u n d e r t a k e n  f i r s t l y  b y  D r u z h i n i n  V . N . 

In the context of the developed by him theory of general abilities, among the latter the following are considered: 

the intellect – the ability to solve the tasks based on the application of existing knowledge, 

the learning-ability – the potential ability to acquire (form) a new knowledge 

and the creativity – the ability to transform knowledge with the participation of imagination and fantasy [47]. 

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

through the indicators of efficiency of the intellectual (professional) kinds of activity. 

I n  t h e  q u a l i t y  o f  t h e  l a t e s t  ( k i n d s  o f  a c t i v i t y )  c a n  a c t  d i r e c t l y 

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

(the correctness of answer, the originality of ideas, the success of assimilation of knowledge and skills, 

the accuracy and completeness of displaying of the situation in the cognitive image of the subject of training) 

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

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

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

With taking into account these indicators (parameters) the proposed classification 

(by Druzhinin V.N.) can be expanded and refined for the purposes of the system analysis of IEE. 

In particular, the four main aspects of the functioning of intellect are distinguished [132, 112], 

characterizing the four types of intellectual abilities of the subject of training (examinee): 

the convergent (the level properties of intellect of a certain subject of training) 

and the divergent (the verbal  and figurative creativity ) intellectual abilities , 

the learning-ability (the implicit and explicit) and the cognitive styles of the subject of training. 

At the modern stage of the development of psychology the methods of research of learning-ability, 

the attempts of revealing (testing) of a new, the systematization and diagnostics 

of various cognitive styles of the subject of training are located in the stage of origin. 
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3.8.1. The specifics of research of the convergent intellectual abilities 

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

component of the psychological portrait of the developed CM of the subject of training, 

acting as one from the manifestations of the psychophysiological construct of head brain 

of the subject of training, determining the individual productivity of deductive thinking, 

which is linked with the speed of searching of the normative-single valid variant of answer 

in  accordance  wi th  the  regulat ion  of  s i tua t ion  ( in  a  cer ta in  subjec t  a rea) , 

the requirements of tasks or the time restrictions on the production of decisions . 

The convergent intellectual abilities characterize the level of development 

of the structural components (properties) of intellect and determine the success of individual 

p roduct ive  ac t iv i ty  of  the  sub jec t  o f  t ra in ing  in  the  regula ted  condi t ions . 

The research is scientifically justified, and Kholodnaya M.A. and Druzhinin V.N. 

consistently differentiate the given vector of abilities on a row of the properties of intellect: 

• the level – the achieved level of the development of intellectual abilities 

and mental functions (the verbal and non-verbal properties) of the subject of training, 

affecting the influence on the speed of the perception of various information, 

the volume of short-term and long-term memory, the concentration of attention, 

the awareness in the context of a certain subject area (a problem sphere), 

the vocabulary, the analytical abilities and other properties of the subject of training; 

• the combinatorial – the potential abilities to the revealing of diverse relationships, 

the ratios and regularities in the process of thinking (the intellectual activity); 

• the procedural – the elementary processes of the processing of various information. 

The level properties of intellect were studied mainly in the context of the testological approach. 

The degree of their severity allows to estimate the level of the development of intellectual abilities. 

It these properties of intellect Thurstone L.L. was called “the basic intellectual 

abilities”, and Cattell R.B. divided them on the “fluid” and “crystallized” intellect. 

The typical example of the level properties of intellect of the subject of training (the examinee) 

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

which are diagnosed and analyzed with help of the testological scale of Wechsler D. 

The area of research of the combinatorial properties of intellect is reflected in the works 

of Bruner J.S. and his scientific colleagues, where give the assumptions about the different forms 

of intellectual activity, in the basis of which are lied the processes of categorization, 

acting as the basis of associative memory and figurative thinking (Bruner J.S., 1977 y.). 
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In particular the tasks of classification require from the subject of training (examinee) 

the ability to reveal the common signs of objects, processes and phenomena of research. 

The combinatorial properties of intellect are manifested at the performing of tasks, 

i n  w h i c h  t h e  e x a m i n e e  m u s t  e s t a b l i s h  i n d e p e n d e n t l y  t h e  v a l i d , 

from his point of view, relationships (answers) in the presented stimulus material. 

An example is the tests on the understanding of the content of text and the generalizing of concepts. 

In the testological approaches of research of the intellect the processual properties 

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

exclusively on the estimation of the resultative side of  intellectual activity . 

The experimental-psychological researches have formed the presentation about the fact, 

that  the in tel l ect  of  the  subject  of  t ra ining  (examinee) is  not  a  s ta t ic  t rai t , 

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

The (automated) diagnostics of intellect accents the attention on the estimation of the fact, 

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

Nevertheless, the look has been preserved on the intellect as a convergent ability, 

although the researchers were interested in the reasons of individual differences in the success 

of intellectual activity, but they were studied on the material of normative tasks, 

initiating the various actions and answers of the subjects of training (examinees). 

In cognitive psychology as a science the elementary information processes 

were underwent studied, standing behind the concrete indicators of performance 

of the certain psychometric tests by the subject of studying (Hunt E.B., Eisenk G.Y.). 

In Russia the scientific community (“RAS”) is recognized the method of research of Amthauer R. 

(AIST – Amthauer intelligence structure test): it has many modifications and adaptations 

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

professionally -differentiated sample of  examinees  from 13 to 60 years old . 

The essence of the method of research consists in the sequential presentation of a continuum 

of question-answers structures of the tasks of test to the examinee, grouped by the subtests (blocks): 

“The logical selection, the addition of sentences”, “The searching of common signs, the exclusion of word”, 

“The searching of verbal analogies”, “The classification of concepts, generalization”, 

“ T h e  a r i t h m e t i c  t a s k s ” ,  “ T h e  n u m e r i c a l  r o w s ” , 

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

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

( t h e  v e r b a l  r e a s o n i n g ,  t h e  v e r b a l  a b s t r a c t i o n , 

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

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

the concentration of attention and mnemonics, the planar imagination and the volumetric thinking), 

and the measuring of the level of development of the structural components of intellect is dynamically carried out 

( t h e  v e r b a l  i n t e l l e c t ,  t h e  i n d u c t i v e  s p e e c h  t h i n k i n g , 

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

t h e  a n a l y t i c a l  t h i n k i n g ,  t h e  i n d u c t i v e  a r i t h m e t i c  t h i n k i n g , 

the short-term and long-term memory, planar thinking and volumetric thinking). 
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The method of Amthauer R. (AMT), the adaptation of Alekseeva L.G., “IP” of “RAS” 
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Picture 3.19. The structure of the method of research  

of the vector of the convergent intellectual abilities of Amthauer R. 

I n  p i c .  3 . 1 9  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  a r e  c a l c u l a t e d 

by the computer program by way of the usual automatic incrementation on one 

in case of the valid answer of the subject of training (examinee) to each question, 

including d irect ly  in to  the  corresponding block of  quest ions  ( the  subtest ) . 
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3.8.2. The specifics of research of the divergent intellectual abilities 

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

component of the psychological portrait of the formed CM of the subject of training, 

acting as one from the manifestations of the psychophysiological construct of head brain 

of the subject of training, determines the individual productivity of inductive thinking, 

characterizes the creative potential of  personality (creativity) of the examinee. 

In opinion of Druzhinin V.N. and Kholodnaya M.A. the divergent abilities 

cause the possibility of generat ion of a set of original and non-obvious ideas, 

in the nonregulated conditions of activity of the subject of training (the examinee). 

The creativity in the narrow sense of word – the divergent thinking, the distinctive 

feature of which is the diversity and variability of searching of the different, 

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

The creativity in the wide sense of word – the creative intellectual abilit ies, 

including the potential ability to bring something new into the experience (Barron F X.), 

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

in the conditions of resolving or statement of new actual problems (Ouallah M.), 

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

and also to formulate the hypotheses regarding the missing elements of situation (Torrens E.P.) 

and the ability to refuse from the stereotypical ways of thinking (Guilford J.P.). 

In  the  qua l i ty  o f  the  c r i t e r ia  o f  c rea t iv i ty  i t  i s  adv isab le  to  cons ide r 

t h e  c o m p l e x  o f  c e r t a i n  p r o p e r t i e s  o f  i n t e l l e c t u a l  a c t i v i t y : 

• the  f luency –  the  quant i ty  of  var ious  ideas ,  a r i s ing  per  uni t  of  t ime ; 

• t h e  o r ig in a l i ty  –  t h e  po t en t i a l  ab i l i t y  to  p rodu ce  “ th e  r a r e”  i d eas , 

differentiating from the generally-accepted and typical answers of examinee and expert; 

• the susceptibility – the sensitivity to the unusual details, contradictions and uncertainties, 

and also the flexible and fast switching between the different ideas of examinee; 

• the metaphoricity – the readiness to work in a fantastic, “impossible” context, 

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

for the expression of thoughts and the ability in simply to see the difficult and contrary. 

The typical for the diagnostics of creativity are the tasks of the following plan: 

t o  n a m e  a l l  p o s s i b l e  w a y s  o f  u s i n g  o f  a  f a m i l i a r  s u b j e c t ; 

t o  n a m e  a l l  s u b j e c t s ,  w h i c h  m a y  b e l o n g  t o  a  c e r t a i n  c l a s s ; 

t o  con t inu e  th e  me taphor ;  t o  make  a  f in i sh ed  image  b ased  on  a  s imp l e 

graphical form (for example a circle) and so on (Anastasi A., 1982 y.; Druzhinin V.N., 1995 y.). 
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I n  t h e  m o s t  r e s e a r c h e s  a t  t h e  e s t i m a t i o n  o f  c r e a t i v i t y , 

as a rule, the first two indicators are taken into account: the quantity of formulated ideas by the examinee 

and the degree of the rarity of answers (ideas) of the examinee compared with the answers of other examinees. 

Over time, however, it turned out, that the specified indicators of divergent thinking 

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

as the creative intellectual abil i ty of the subject of tra ining ( the examinee). 

The originali ty  and uniqueness of  as sociat ions were put  into consideration . 

Finally, the situation in the area of the research of creativity has worsened and the fact, 

that  the indicators of  c reat iv i ty (even in  their  fu l l  set)  very poo rly predic t 

the real creative achievements of a person in his ordinary and professional activity. 

In the quality of the methodical basis of research the several author's methods were used 

for the various age groups of examinees (the adolescent and adult variants): 

the verbal creativity – the method of research of Mednik S.A. (RAT – Remote associations test 

or the research of remote associations of the subject of training as the examinee); 

the figurative creativity – the method of research in the form of testing of Torrens E.P. 

The adaptations of the employees of “RAS” Alekseeva L.G. and Galkina T.V. 

(“The laboratory of psychology of general abilities”, “The institute of psychology” of “RAS”) were used. 
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Picture 3.20. The structure of the method of research  

the vector of divergent intellectual abilities of the subject of training 

In pic. 3.20 the following designations of parameters in the coefficients are used: 
X  – the total quantity of answers (associations) of user; Y  – total quantity of tasks; 

r  –  the frequency of occurrence of a concrete  answer at  a certain examinee 

re la t ive  to  a  g iven  homogeneous  sample  o f  a l l  answers  o f  a l l  examinees ; 

iZ  – the originality of the i th answer regarding to the given homogeneous sample of answers; 

L  – the quantity of unique answers at 1=iZ ; P  – the number of the matches of selections. 
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3.8.3. The specifics of research of the kind of learning-ability of the subject of training 

The presentation about the learning-ability as a manifestation of the level of intellectual (mental) 
development arose in the context of the concept “zone of near development” (Vygotsky L.S.). 
The formation of new intellectual mechanisms in the zone of near developmen t 
depends both from the character of training, and from the creative independence of the subject himself. 

At a wide interpretation learning-ability is considered as a general ability 
to the assimilation of new knowledge (the structured data) and the ways of activity. 
From the point of view of Kalmykova Z.I., the learning-ability is synonymous with the productive thinking 
(the ability to acquire the principally new knowledge in the process of training). 
D i r e c t l y  “ t h e  c o r e ”  o f  i n d i v i d u a l  i n t e l l e c t ,  i n  h e r  o p i n i o n , 
is the possibilities of the subject of training to the independent discover of new knowledge. 
Accordingly, the main criterion of learning-ability – the “profitability” of thinking: 
the  brevi ty  of  pa th  in  the  independent  reveal ing  and formulat ing  of  some 
regularities in the new material in course of its studying (Kalmykova Z.I., 1981 y.). 

In the more narrower sense of the word “learning-ability” – the value and pace of the growth 
of efficiency of the intellectual activity under the influence of any given EI. 

At that in the quality of the criteria of learning-ability of the subject of training are: 

• t h e  q u a n t i t y  o f  d o s e d  ( p r e v i o u s l y  s t r u c t u r e d )  a s s i s t a n c e , 
i n  w h i c h  t h e  t r a i n e e  n e e d s  f r o m  t h e  s i d e  o f  t h e  t e a c h e r  ( t u t o r ) ; 

• the possibility of the transferring of learned knowledge (the previously structured data) 
or  the  d ifferent  ways of  act ion on  the performance of  a  s imilar  task . 

The development of the tests of learning-ability is just beginning in the scientific community. 
I n  t h e  q u a l i t y  o f  t h e  e x a m p l e  c a n  c i t e  t h e  m o d e r n  m e t h o d  o f  r e s e a r c h 
“ T h e  d i a g n o s t i c  p r o g r a m ” ,  p r e p a r e d  b y  G u t k e  Y u .  a n d  V o l r a b  U . 
“The diagnostic program” – the express test of learning-ability (it takes 45 minutes), 
in which the child is offered a series of tasks with the increasing level of difficulty, 
acting in the quality of the means of training in the conditions of constant feedback 
with the examinee (the subject of training is directly provided with necessary assistance, 
the samples of solution are offered, the explanations are given, his errors are analyzed and other). 
The material  is  the geometrical  f igures,  on which the examinee must master 
the action of classification by the analogy (to find the regularity in the variance of form, 
color, size and contour of the presented figures) (Gutke Yu., Volrab U., 1986  y.). 

The following characteristics of intellectual activity of the examinee are taken into account 
in the quality of the indicators of learning-ability of the subject  of training: 

• t h e  n e e d  i n  a  p r o m p t  ( t a k i n g  i n t o  a c c o u n t  t h e  c o n t e n t 
and the way of presentation of the assistance, and also the measure of its use); 

• the consumption of time (the interval of time) on finding of the principle of analogy of figures; 

• the kinds of errors of the subject of training (the examinee) with the analysis of their sources; 

• the quantity of displayed exercises to the subject of training (the examinee). 
Some researchers consider it possible to talk about two types of learning-ability, 

which are based on the different neurophysiological mechanisms of thinking of the examinee 
and which are linked with the different ways of the acquiring of knowledge of the subject of training: 

• the expl ici t  learning-abi l i ty  –  the t raining is  carr ied out  very quickl y 
with using of the innovative methods, at the same time the arbitrary conscious 
control of the processes of processing of the information by the subject of training is activated; 

• the implicit learning-ability – the training is carried out slowly by the previously 
established algorithm, in the conditions of gradual accumulation of the information 
and the formation of knowledge and different skills not understood by a person. 

For the automated IEE the practical interest has the revealing of the contingent 
of  tra inees ,  having  the character is t ic  s igns of  the expl ici t  learning-abi l i ty . 
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3.8.4. The specif ics of  research of  the individual  cognit ive styles 

T h e  c o g n i t i v e  s t y l e  i s  e s t a b l i s h e d  i n  c o g n i t i v e  p s y c h o l o g y 
and covers  about  two dozen concrete  empir ical ly dis t inguished propert ies , 
d e s c r i b i n g  t h e  i n d i v i d u a l  f e a t u r e s  i n  t h e  b i p o l a r  ( d i p o l e )  s c a l e s , 
which are interpreted as the “personal” features of the cognitive sphere of the subject of training. 
In contrast from the personal inclinations or traits, measured by the means of use 
of the verbal questionnaires or the projective tests,  the empirical diagnostics 
of the cognitive styles is built mainly by way of the quantitative analysis of the performance 
of instrumental samples, where the subject of training solves a certain cognitive task: 
f i nd s  a  “no i sy ”  f igu re ,  s e l ec t s  a  s t imu lu s  f rom th e  sev era l  a l t e rna t iv es , 
s i m i l a r  w i t h  a  r e f e r e n c e  i m a g e ,  c l a s s i f i e s  w o r d s  o r  i m a g e s  a n d  o t h e r . 

The construct “the cognitive styles” at all the difference in its many definitions 
c a n  b e  c o v e r e d  b y  t h e  f o l l o w i n g  m a i n  c r i t e r i a  ( c h a r a c t e r i s t i c s ) : 

• these are the changing in ontogenesis , but relatively stable (in relation 
to the age group) individual features of the cognitive sphere of the subject of training; 

• they character ize the  ways of  posture used by the subject  of  t raining , 
o f t e n  n a m e d  t h e  c o g n i t i v e  s t r a t e g i e s  o f  t h o u g h t  a c t i v i t y ; 

• they are relatively independent from the motivational sphere and purpose aspirations 
and are the features of personality of the subject of training in the following scientific aspects: 
demonstrate the general approach of the subject of training to resolving situations of uncertainty, 
reflect the connection of cognition with affect (as a wide designation of the emotional sphere) 
and the dependence of individual differences from the cognitive control as a kind of self-regulation. 

The modern reviews of  researches  increasingly l ink  the s tyle features 
with the resolution of situations of uncertainty  mainly in certain conditions, 
in relation to which the subject of training does not have the skills of orientation and execution. 
It is the indicator of time of answer (the average on the several samples) or its modifications 
serve as operational correlates of such styles, which are represented by the oppositions 
“field-dependence – field-independence”, “impulsivity – reflexivity”, “flexibility – rigidity”. 
From the many other styles in relation to our topic the specified are most interesting 
because in one way or another they claim to be criteria for the classification of the ways 
o f  t h e  c o g n i t i v e  a c t i o n s ,  r e l y i n g  m a i n l y  o n  t h e  d i r e c t  u s e 
of the external  st imulus factors or the cognitive efforts in the internal  plan 
( i n  c o m p a r i s o n  w i t h  s i g n s ,  s u b m i s s i o n  t o  c o n s c i o u s 
f o r m s  o f  c o n t r o l  o f  t h e  w a y s  o f  c h o o s i n g  o f  t h e  a n s w e r  a n d  a n o t h e r ) . 
The researchers of the cognitive styles assumed, that the longer time, required 
for the answer to the examinee in the tasks-samples, including the visual orientation, 
m e a n s  d i r e c t l y  t h e  g r e a t e r  e x p r e s s i o n  o f  p a r a m e t e r s  a n d  “ r e f l e x i v i t y ” 
(in opposed to “impulsivity” by Kagan J.), and “field-dependence” (by Witkin). 
A  m o r e  t h o r o u g h  v i s u a l  s e a r c h  f o r  t h e  c e r t a i n  o r i e n t e e r s  i n  b o t h  c a s e s 
is linked directly with the dynamics of preparation of the answer by the subject of training (the examinee). 
In the test of Strup J.R. as the way of measurement of “flexibility-rigidity” the increase of time of delay 
of the answer is the indicator of greater dependence from the external stimulus factors. 
The developed long before the emergence of the concept “the cognitive style” the method of Strup J.R. 
became later one from the means of measurement of the cognitive control of the subject of training. 
At  rather  contradictory resul ts  in  relat ion to the dif ferent  external  cr i ter ia 
and correlation of the cognitive styles between themselves these specificities have proven 
to be precisely the names of reliable differences in the individual characteristics of the strategies 
of the subject of training in the conditions of uncertainty and relative difficulty of tasks, 
that require the internal self-regulation of the cognitive efforts of the subject of training. 
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Picture 3.21. A set of bipolar properties, included into the cognitive style 

In particular at the conducting of scientific researches the greatest interes t 

t h e  fo l lowing  p a rame te r s  o f  the  cogn i t ive  s ty l e s  a r e  p re sen ted  d i r ec t ly : 

• the “impuls ivi ty”,  presented in  the view of  the personal  d isposi t ion  – 

t h e  q u e s t i o n n a i r e  o f  A z a r o v  V . N .  w a s  u s e d ,  a l l o w i n g 

the ranking of examinees from more “impulsive” to “reflexive” by “raw estimations”, 

the character of questions in the method of research (test) allows to rate it 

as the variant of questionnaire on “the personal risk” of the subject of training (the examinee); 

• “ i m p u l s i v i t y  –  r e f l e x i v i t y ” ,  p r e s e n t e d  d i r e c t l y  b y  t h e  d i c h o t o m y 

of the cognitive style by the method of Kagan J. (Matching family figures test – MFFT). 

3.8.5. The specifics of research of the level of meta-cognitive awareness 

of the subject of training in the subject of studying (the discipline) 

The research of the level of meta-cognitive awareness (from the point of view of psychology) 

is reduced to the diagnostics of LRKT by the cycle of the subjects of studying (from the point of view of pedagogics). 

Druzhinin V.N. believes, that there is a correlation  dependence between 

the success of training in the subjects of basic level (Russian language, literature, history, 

foreign language, geography, physics, algebra, geometry, chemistry, zoology and drawing) 

and the structural components of intellect (the verbal, mathematical and spatial). 

F o r  t h e  p u r p o s e  o f  a u t o m a t i o n  o f  r e s e a r c h  o f  L R K T  t h e  b a s i c  D M 

on the basis of the architecture of the expert system was used, containing at the basis of KB question-answers structures 

in the relevant discipline (the technical description is presented in the appendix 10). 

3.8.6. The program toolkit for the automation of research of the parameters 

of the psychological portrait of the cognitive model of the subject of training 

Th e  p rog ram  p rodu c t  p rov id es  d i r ec t l y  th e  mod e  o f  admin i s t r a t i ng , 

in  which  the  potent ia l  poss ib i l i ty  of  modify ing of  KB and DB is  real ized . 

Th e  mode  o f  d i agno s t i c s  th e  p rog ram  too lk i t  r ea l i ze s  t h e  iden t i f i ca t i o n 

of the nominal values of parameters of the psychological portrait of CM of the subject of training. 

The descr ipt ion of  the program toolki t  is  provided in the appendix 11. 
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3.9. The linguistic portrait of the parametrical cognitive model 

The scientific researches in the area of artificial intelligence (AI) has put forward 

in the quality of the actual task of the linguistic modeling of language mechanisms 

of the understanding of text in the natural language [7, 35, 53, 54, 71, 87, 141, 142, 149]. 

The basis of understanding is the knowledge of language, inextricably linked with the thinking of person, 

his thesaurus and accumulated life experience, his combined knowledge about the world. 

For the work in the area of AI is characterized the special importance, attached to the latter. 

At one time Schenck R., outlining his extremely interesting and perspective theory 

of  conceptual  dependence,  a t  the  crea t ion  of  which  the  au thors ,  as  noted , 

“found themselves involved i n  the at tempts  of  model ing almost  a l l  aspect s 

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

that  for  the  e l iminat ion  of  poss ib le  ambigui ty  ( inaccurac ies)  of  sentences 

“may require the knowledge of almost everything , that  exists  in the world”, 

and sees a way out from the impossibility of taking into account such volume of knowledge in the real system 

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

and in which  accordingly can be described  “all  knowledge about this  area”. 

Similarly in the another scientific work Schenk R. and Abelson R.P. write directly: 

“the researchers of understanding of the natural language in the course of some time feel, 

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

i n  w h i c h  w e  a r e  a b l e  t o  c h a r a c t e r i z e  o u r  k n o w l e d g e  a b o u t  t h e  w o r l d ” . 

The modeling of the process of understanding dictates the different extended requirements 

in the area of the analysis of language, at the same time the limitation of linguistic material, 

taken into accounts in the scientific works on AI, many scientists and researchers note. 

The leading role  is  assigned direct ly  to  the fol lowing scient i f ic  pr inciple : 

“A separate sentence and the related with it presentation provide an possibility to predict, 

tha t  wi l l  fo l low fu r ther  p roceed ing  f rom  the  assumpt ions  o r  rea son ings . 

This prediction is based on the current knowledge about the given situation”. 

The specifics of the difficult process of understanding of the text in the natural language 

from the point of view of cognitive linguistics are presented in the appendix 8. 

In the course of our researches of the linguistic portrait of CM the function of speech 

in the communication is not limited by the categorization, understanding and description, 

equal as and understanding not limited by the differentiation of the course of reasoning 

in the process of thinking and the reconstruction of virtual dialogue between the subjects of training. 
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The linguistic portrait of the parametrical CM of the subject of training (pic. 3.22) 

is based on a row of the special methods of research (tests) of applied linguistics, 

allowing to reveal the individual level of proficiency in the language and “common code” 

(the knowledge of keywords and definitions of the subject area) in the course of statement of the material, 

and also  to  determine direct ly  the fr iendliness  of  the  elements of  interface 

o f  t h e  d e v e l o p e d  p r o g r a m  p r o d u c t  a t  t h e  w o r k i n g  o f  t h e  f i n a l  u s e r . 
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Picture 3.22. The linguistic portrait of the cognitive model of the subject of training 

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

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

At the research of the difficulties of communicative interaction of the subjects 

and means of training the level of proficiency in the language of statement of the material plays a role. 

If the level of proficiency in the language of the subject of training is lower than the level, used 

in the electronic methodical manual, then the perception of information deteriorates 

(the subject of training not linguistically perceive and not understand the material). 

Therefore it is important value has the research of the level of proficiency in the language 

of the subject of training with the purpose of adequately presentation of information in IEE of ART. 

For the identification of the level of proficiency in the language of statement of the material 

of the subject of training a row of the author's methods of research (tests) are used directly. 

In the given scientific work (disserta tion) the method of research (test) 

of  “The Colchester  educational  center”  (Great  Bri ta in )  is  taken as  a basis , 

which includes 80 questions and allows to research the level of proficiency in the English language. 
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3.9.2. The specifics of research of the level of proficiency in the dictionary of terms 

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

in the electronic version of methodical manuals in a certain subject of studying. 

For the successful formation of knowledge of the trainee it is necessary and sufficient condition 

is the knowledge of the essence of used concepts in LMM at the working with ET. 

In given case it is advisable to research the proficiency in the dictionary of key terms, 

which  are  used  in  the  method ical  manual  in  a  cer ta in  subject  of  s tudy ing . 

The research practically does not differ from the diagnostics of LRKT in the discipline. 

The difference is that case, that the given research is carried out before the beginning 

of the studying of the discipline and allows: to determine the level of preparation of the subject of training 

and the proficiency in the key concepts, used at the statement of the given discipline; 

to predict  the success of the technological process of training (at  distance). 

If the level of preparation of the subject of training is low for the mastering of the given discipline, 

then to recommend the additional reference materials and informational resources to him. 

3.9.3. The specifics of research of the linguistic friendliness of interface 

For the increasing of the efficiency (resultativity) of information interaction 

in the communication environment of ART with using of the program means it is necessary, 

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

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

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

of the program means in relation to the subject of the technological process of training. 

The  research  i s  ca r r ied  ou t  in  the  fo rm  of  a  usua l  au tomated  tes t ing , 

which allows to reveal the level of proficiency in the program means of training, 

u s e d  d i r e c t l y  i n  t h e  b a s i s  o f  t h e  i n n o v a t i v e  I E E  o f  A R T  s y s t e m : 

starting from the research of appointment of a certain program means of training 

and f in ishing  by the features  of  using of  i ts  var ious  elements  of  in terface . 

At the compiling of tests (the methods of research) you should take into account the manual of user 

and the technical description of the program means, used for the support of IEE. 

3.9.4. The program toolkit for the automation of research of the parameters 

of the linguistic portrait of the cognitive model of the subject of training 

Th e  p rog ram  p rodu c t  p rov id es  d i r ec t l y  th e  mod e  o f  admin i s t r a t i ng , 

in which the potential possibility of modification of KB and DB is realized. 

For the research of the nominal values of parameters of the l inguistic portrait 

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

of “The Colchester educational center” (Great Britain) for the English language is used. 

The mode of diagnostics the identification (testing) of the nominal values of parameters 

of the linguistic portrait of  CM of the subject of training  is realizes directly. 

The description of the developed program toolkit ,  al lowing to conduct 

the research of  the  nominal  values of  parameters  of  the l inguist ic  portrai t 

o f  CM of  the  subjec t  of  t ra in ing  i s  presented  d i rect ly  in  the  appendix  10 . 
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3.10. The conclusions on the third chapter 

The conclusions on the third section of dissertation are formulated by the author: 

• the innovative technology of building of the structure of the parametrical CM 

for the carrying out of the system analysis of the different objects, processes and phenomena 

of research in the various subject areas (the problem spheres) is developed; 

• the formal description of the structure of the parametrical CM from the point of view 

of the theory of graphs and the theory of sets (the analytical representation) is presented; 

• the essence of the technique of use of CMT for the system analysis of the object, 

process or phenomenon of research (the basic technique of use of CMT) is opened; 

• the algorithm of formation of the structure of the parametrical CM for the tasks of IEE is developed 

and the sequence of creation of the structures of CM of the subject and means of training is reflected; 

• t h e  d e s c r i p t i o n  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 

portraits of the parametrical CM of the subject of training and the means of training 

from the point of view of private physiology of sensory systems (analyzers), 

cognitive psychology and applied linguis tics respectively is presented; 

• the specifics of the process of research of the values of parameters of CM is described; 

• the innovative program complex for the automation the process of research 

(diagnostics) of the nominal values of parameters of CM is developed. 

Thus, from the scientific provisions, received by the author in the third chapter 

are submitted for defence: CMT, the technique of its use and the algorithm of formation of CM based on 

the two ways of representation, CM of the subject of training and CM of the means of training. 

These scientific results allow to carry out the complex system analysis 

of the efficiency (resultativity) of the formation of knowledge of the trainee in ART system 

from the point of view of a series of the previously selected scientific aspects of research 

(the physiological, psychological and linguistic portraits of the parametrical CM), 

and also to form the structures of the parametrical CM of the subject and means of training, 

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

c h a r a c t e r i z i n g  I F P S T  a n d  t h e  p o t e n t i a l  p o s s i b l e  k i n d s  ( t y p e s )  o f  E I . 
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4. The experimental checking of the cognitive models 
for the system analysis and the increase in the efficiency 
of information interaction of the subjects and means of training 
The technology of adaptive training contributes to the creation of optimal conditions 

for the providing of increasing of the efficiency of information interaction between 

the subjects of training and the means of training with taking into account of the individual features 

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

in particular it will allow to the trainee to increase the resultativity of training (LRKT), 

and to the teacher to provide the monitoring and control by the technological process of training. 

The proposed CMT allows to conduct the primary analysis of IEE, to build CM, 

providing the realization of the adaptive model of training, and also to estimate 

the efficiency of the individually-oriented formation of knowledge of the trainees. 

In given chapter it is supposed to provide the statement and conducting of a series 

of experiments, directed on the justification of the efficiency of use of CMT in IEE 

and the reliability of scientific results, obtained in the course of the dissertation research. 

The results of experiment allow to make the qualitative conclusion about the structure of LMC, 

which is formed in accordance with the adopted organizational model of t raining, 

and also to estimate the efficiency of functioning of the computer means of training 

in the basis of the automated IEE, realized with the using of any given technology. 

M R K ,  f o r m e d  b y  t h e  t e a c h e r  ( t h e  s u b j e c t  o f  p e d a g o g i c s ) ,  c a u s e s 

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

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

of subsequently filling of the database of the automated means of training (ET). 

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

a  s t r u c t u r e d  s e q u e n c e  o f  r e f e r e n c e  q u e s t i o n - a n s w e r s  s t r u c t u r e s 

for the possibility of realization of the intermediate and final testing of  LRKT. 

The analysis of the results of experiment will allow to allocate the ways of further 

improving of the technologies of training and the methods of estimation of LRKT. 

Moreover, that in the basis of the modern technologies of automated trainin g 

and testing is supposed the splitting of material and the tasks of test in the theme (module) 

by the principle of gradually increasing of the level of difficulty of information fragments. 

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

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

and then objectively to estimate LRKT in the subject of studying (discipline). 

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

to  form and carry  out  the  indiv idual  s t ra tegy  of  t ra in ing  for  each  t ra inee . 

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

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

leads to the decreasing of efficiency and the increasing in the time of training. 
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At the consideration of question of the improving of quality and estimation of the efficiency 

of functioning of IEE of ART system directly use the various criteria of estimation, 

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

• the potent ial  mult ivar iabi l i ty  of  passing  of  the educat ional  t ra jector y 

by  the  t ra inee  i s  caused  by  the  po ten t ia l  poss ib i l i t i e s  o f  co r rec t ion 

of a sequence of the displaying of information and the elements of navigation; 

• the informativity of EI – the quantity of various information, contained 

in the sequence of information fragments and the level of its difficulty; 

• the possibility of adjusting of the parameters of the visual representation 

of information fragments (background, font and the scheme of displaying), 

and also the realization of taking into account of the anomalies of sensory perception 

b y  t h e  v i s u a l  a n a l y z e r  ( t h e  v i s u a l  s e n s o r y  s y s t e m ) ; 

• the possibility of adjusting of the parameters of the audio representation of information 

(volume, timbre and the scheme of reproduction of the sound flow) by the means of training; 

• the selection of the kind of displaying of a sequence of information fragments 

(text,  table, the flat scheme, the volumetric scheme and sound stream); 

• the style and features of the representation of information by the means of training 

(the holistic or detailed representation, the automatic or manual switching, 

the constant or variable type of EI, the deep concretization or abstract statement, 

the cognitive simplicity or difficulty of statement of the content of material, 

t h e  w i d e  o r  n a r r o w  s e t  o f  k e y w o r d s  a n d  d e f i n i t i o n s ) ; 

• the setting of the speed of the presentation of information (high and low); 

• the selection of the method of carrying out of testing and the technology of diagnostics of LRKT; 

• the providing of friendliness of the virtual dialogue and the language of communication 

(the algorithm of the presentation of material, the set of the elements of interface 

of the automated means of training and the level of statement of the material); 

• the flexibility of virtual dialogue of the subject of training in IEE of ART system 

(the degree of compliance to the natural dialogue, the way of input and output of the information, 

and also the indication of errors and the features of giving of the explanations and clarifications). 
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4.1. The features of organization and conducting of the experiment 

The organization and carrying out of a series of experiments of based on CMT comes down to: 

• the studying of the iterative cycle of CMT and the techniques of its use for the analysis of IEE of ART; 

• the selection of a certain way of representation of the parametrical CM: 

the oriented graph, the structural scheme or other models of representation; 

• the formation of CM of the subject of training and CM of the means of training by the means 

of using the algorithm of formation of CM of the subject of training in the basis of IEE; 

• the analysis of the initial (theoretical) CM of the subject of training and the means of training, 

the selection of a certain sets of parameters, which should be researched 

an d  d i ag n o s ed  d i r e c t l y  i n  t h e  co u r s e  o f  t h e  u p co m in g  ex p e r i men t ; 

• the application of the method of research of the nominal values of parameters of CM 

and setting up of the applied DM for the carrying out of the automated diagnostics 

of the nominal values of the various parameters of CM of the subject of training; 

• the primary examination of the contingent  of trainees (the examinees), 

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

o f  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 a r a m e t e r s 

of perception, processing and understanding of the information (the information fragments), 

and then their entry into the parametrical CM of the subject of training; 

• the formation of the parametrical CM of the means of training based on the analysis 

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

its ability to generate the various sets of EI (the information fragments); 

• t h e  u s e  o f  t h e  f o r m e d  C M  i n  t h e  b a s i s  o f  t h e  a u t o m a t e d  I E E ; 

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

to the contingent of trainees in the view of a set of information fragments 

by means of the adaptive means of training (ET), operating based on PCMB; 

• t h e  a u t o m a t e d  d i a g n o s t i c s  o f  L R K T  w i t h  u s i n g  o f  t h e  b a s i c  D M 

and the application of the algorithm of processing of a posteriori data of testing; 

• the application of the mathematical methods for the deep statistical analysis 

of a posteriori data and the revealing of dependencies and regularities , 

and also the degree of influence of the nominal values of various parameters. 



 153 

In the course of the primary examination of the contingent of trainees (the subjects of training) 

it is necessary to take into account the specifics of carrying out of a series of experimental researches, 

wh ich  can  be  charac te r i zed  d i rec t ly  by  the  fo l lowing  scheme ( p ic .  4 .1 ) . 
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Picture 4.1. The specifics of carrying out of research for the improving of efficiency  

of the formation of knowledge of the trainee based on the cognitive models 

After the analysis of the initial (theoretical) CM of the subject of training 

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

i t  i s  necessary  to  se lect  a  se t  of  meth ods for  the  carry ing  out  o f  research , 

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

F o r  t h e  r e s e a r c h  o f  t h e  n o m i n a l  v a l u e s  o f  n e w  p a r a m e t e r s  o f  C M 

the new procedures of diagnostics (tests) in the basis of the applied DM are created. 
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4.2. The techniques of research of the parameters of the cognitive models 
of the subject of training and the means of training in the environment of training 

The specialized methods of research are proposed (pic. 4.2 and pic. 4.3) 

for the formalization of the process of organization and carrying out of research 

of the nominal values of parameters of CM of the subject of training and CM of the means of training. 

Th e  u se  o f  th e  g iv en  me thod s  wi l l  a l l ow to  con cre t i ze  th e  s equ en c e 

a n d  c o n t e n t  o f  a c t i o n s ,  d i r e c t e d  a t  t h e  p r e p a r a t i o n  o f  t h e  a p p l i e d  D M , 

the s tatement  and carrying out  of  a ser ies  of  the (automated) experiments , 

provid ing  the  automated  d iagnost ics  of  the  nominal  values  of  parameters 

of the parametrical CM of the subject of training and CM of the means of training. 

Based on a posterior i  values of parameters of  CM of the subject  of training 

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

nominal values of parameters of the parametrical CM of the means of training is carried out, 

on the basis  of  which the adapt ive representat ion  of  information processor 

d i r e c t l y  r e a l i z e s  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  E I  a d e q u a t e l y  I F P S T . 

The tasks of  experiment  are  came down to  the est imation  of  inf luence 

o f  t h e  v a l u e s  o f  p a r a m e t e r s  o f  C M  o n  t h e  r e s u l t a t i v i t y  ( e f f i c i e n c y ) 

o f  t h e  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  t r a i n e e  i n  I E E  o f  A R T , 

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

of the principles, methods and algorithms, developed by the author in the dissertation. 

The interest presents the estimation of mutual and separate influence of the factors 

on the resultativity (efficiency) of the process of the formation of knowledge of the trainee. 
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       I t  i s  rea l ized  the au tomated  indiv idual ly -or ien ted  representa t io n  

of information fragments by means of the adaptive electronic textbook ,  

funct ioning  on the basi s  of  the  paramet r ical  cogni t ive  models  b loc k 

         The automated (manual) calculation of recommended values of parameters of the cognitive  

model of means of training (types, kinds and ways of display of information) on the basis of the analysis  

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

At the stage  

of testing 

       I t  i s  r ea l i zed  the  au tomated  d i agnos t i cs  o f  t he  nominal  va lue s  

of parameters of the cognitive model of the subject of training by means  

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

At the stage  
of adaptive  

training 

         The diagnostics of parameters of the first portrait of cognitive 

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

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

 

On the first 

step 

        The diagnostics of parameters of the ith portrait of cognitive 

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

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

 

On the ith  

step 

The mode of diagnostics 

of parameters  

of the cognitive model 

The database  

of a posteriori  

results of research 

…
 

At the preparatory  

stage 

       It is made the selection of the methods of research (tests) of the IFPST  

for the automated diagnostics of parameters of the cognitive model ,  

and also statement, organization and conducting of experimental researches 

At the preliminary 

stage 

      The developed structure of parametrical cognitive model by mean s  

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

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

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

p o r t r a i t  ( P R i )  o f  t h e  c o g n i t i v e  m o d e l ,  

all kinds of properties (KPj) entering in it are processed 

 

On the first 

step 

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

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

all elementary properties (Prk) entering in it are processed 

 

On the second 

step 

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

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

all vectors of parameters (VPl) entering in it are processed 

 

On the third 

step 

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

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

all elementary parameters (Pm) entering in it are processed 

 

On the fourth 

step 

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

elementary parameter (Pm) and its AAV is established 

On the fifth 

step 

The mode  

of administrating  

of tests of the IFPST 

Addition / removal  

of a structural component  

of model and / or modification 

of its parameters 

The database  

of tests  

of the IFPST 

         It is carried out the selection and addition in the database 

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

(Пm)  

On the first 

step 

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

o f  a  method o f  r esea rch  ( t es t )  o f  t he  IFPS T  

in  the  base  of  the  appl ied  diagnost ic  module 

On the second 

step 

       It is carried out the integration of program realization  

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

into the structure of the applied diagnostic module 

On the third 

step 

The new procedure  

of diagnostics  

of parameters 

The applied  

diagnostic  

module 

1 

1.1 

1.2 

1.3 

1.4 

1.5 

2 

2.1  

2.2 

2.3 

3 

3.1 

3.i 

5 

 

At the stage  

of the analysis 

4 

 
 

Picture 4.2. The technique of research of the parameters  

of the cognitive model of the subject of training 
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       I t  i s  r ea l i zed  the  au tomated  ind iv idua l ly -o r i en t ed  represen ta t io n  

of information fragments by means of the adaptive electronic textbook ,  

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

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

of the cognitive model of means of training (types, kinds and ways of display of information) on the basis 

of the analysis of values of parameters of the cognitive model of subject of training (characterize the IFPST) 

At the stage  

of debugging 

      It is realized the check of nominal values of parameters of the cognitive model 

of the means of training used by the adaptive means of training, in order to avoid  

the incorrect display of information in the process of automated trainin g 

At the stage  
of adaptive  

training 

        The verification of values of parameters of the first portrait 

o f  the  cogni t ive model  (PR 1 )  se t  up  manual l y  

or by means of the procedure of automatic calculation 

 

On the first 

step 

       The verification of values of parameters of the ith portrait 

o f  t he  cogni t i ve  mode l  ( PR i )  s e t  up  manua l l y 

or by means of the procedure of automatic calculation 

 

On the ith  

step 

The procedure of automatic  

calculation of values  

of parameters of display 

Form for the installation 

of values of parameters 

manually 

…
 

 

At the preparatory  

stage 

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

of training and comes to light the functional possibilities of display of information  

on the basis of technical specification for the modification of a set of parameters of the CM of means of training 

 

At the preliminary 

stage 

      The developed structure of the cognitive model of the means of training at help 

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

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

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

p o r t r a i t  ( P R i )  o f  t h e  c o g n i t i v e  m o d e l ,  

all kinds of properties (KPj) entering in it are processed 

 

On the first 

step 

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

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

all elementary properties (Prk) entering in it are processed 

 

On the second 

step 

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

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

all vectors of parameters (VPl) entering in it are 

processed 

 

On the third 

step 

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

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

all elementary parameters (Pm) entering in it are processed 

 

On the fourth 

step 

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

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

step 

The mode  

of administrating  

of the means of training 

Addition / removal  

of a structural component  

of model and / or modification  

of its parameters 

The saving  

of parameters  

of configuration 

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

On the first 

step 

        It is provided the program realization of procedure 

(algorithm) in the base of the adaptive representation  

of information fragments processor of the means of training 

On the second 

step 

        It is carried out the integration of program realization  

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

of the adaptive representation of information processor 

On the third 

step 

The new procedure in the base 

of the adaptive representation 

of information processor 

The adaptive  

means of training  

(the electronic textbook) 

1 

1.1 

1.2 

1.3 

1.4 

1.5 

2 

2.1 

2.2 

2.3 

3 

3.1 

3.i 

5 

At the stage  

of the analysis 

4 

 

Picture 4.3. The technique of research of the parameters   

of the cognitive model of the means of training 
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At the using of CMT in IEE the estimation of LRKT ( iY ) can be considered 

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

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

which can be differentiated in relation to the subject and means of training: 

1. T h e  g r o u p  o f  f a c t o r s  ( p a r a m e t e r s ) ,  c a u s e d  b y  I F P S T 

at the perception, processing and understa nding of information fragments : 

• the physiological factors (the influence of features of the perception of information 

by the visual and auditory sensory system): the presence / absence of anomalies of refraction 

(astigmatism – 1K , myopia – 2K  and hypermetropy – 3K ); the presence / absence of anomalies 

of perception (the acuity of vision – 4K , the field of vision – 5K  and the estimation of distance – 6K ); 

the presence / absence of anomalies of color-perception (achromasia – 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  a n d  t r i t a n o p i a  –  10K ) ; 

the disorders of functions of the external, middle or internal ear (not considered); 

• the psychological factors (the influence of features of information processing): 

of  the  leve l  o f  deve lopment  o f  the  convergent  in te l lec tual  abi l i t ie s 

( t h e  v e r b a l  i n t e l l e c t  –  14K ,  t h e  d e d u c t i v e  t h i n k i n g  –  15K , 

t h e  c o m b i n a t o r i a l  a b i l i t i e s  –  16K ,  t h e  a b i l i t y  t o  r e a s o n i n g  –  17K , 

the analytical thinking – 18K , the inductive thinking – 19K , the mnemonics and memory – 20K , 

t h e  p l a n a r  t h i n k i n g  –  21K  a n d  t h e  v o l u m e t r i c  t h i n k i n g  –  22K ) ; 

the level of development of the verbal creativity (the index of associativity –  23K , 

the index of originality – 24K , the index of uniqueness – 25K  and the index of selectivity – 26K ); 

the level of development of the figurative creativity (the index of associativity – 27K , 

the index of originality – 28K , the index of uniqueness – 29K  and the index of selectivity – 30K ); 

the bipolar cognitive styles (field-dependence – 31K  or field-inpendence – 32K , 

impulsivity – 33K  or reflexivity – 34K , rigidity – 35K  or flexibility – 36K , 

concret izat ion –  37K  or  abstract ion –  38K ,  cogni t ive s implici ty  –  39K  

or cognitive difficulty – 40K  categorical narrowness – 41K  or categorical width – 42K ); 

t h e  l e a r n i n g - a b i l i t y  ( i m p l i c i t  –  43K  a n d  e x p l i c i t  –  44K ) ; 

• the linguistic factors (the influence of the features of understanding of the content 

of information fragments): the presence / absence of language problems 

(the level of proficiency in the language of statement of the material – 45K , the level of proficiency 

in the dictionary of terms – 46K  and the level of proficiency in the elements of interface – 47K ); 
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2. The group of factors, caused by the technical capabilities of the means of training 
a t  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  E I  ( t h e  i n f o r m a t i o n  f r a g m e n t s ) : 

• the physiological factors (the influence of the features of representation 
o f  t h e  v i s u a l  a n d  s o u n d  i n f o r m a t i o n  b y  t h e  m e a n s  o f  t r a i n i n g ) : 
t h e  p a r a m e t e r s  o f  b a c k g r o u n d  ( t h e  t y p e  o f  p a t t e r n  –  1L ,  

the  co lo r  o f  background  –  2L  and  the  combinat ion  o f  co lo r s  –  3L ) ; 

t h e  p a r a m e t e r s  o f  f o n t  ( t h e  t y p e f a c e  o f  f o n t  –  4L , 

the s ize of  point -s ize of  symbol  –  5L  and the  color  of  symbol  –  6L ) ; 

t h e  c o l o r  s c h e m e s  ( a t  a c h r o m a s i a  –  7L ,  a t  p r o t a n o p i a  –  8L , 

a t  d e u t e r a n o p i a  –  9L  a n d  a t  t r i t a n o p i a  –  10L ) ; 

t h e  p a r a m e t e r s  o f  p l a y b a c k  o f  a u d i o  s t r e a m 
(volume – 11L , timbre – 12L , the type of stream – 13L  and the sound scheme – 14L ); 

• t h e  p s y c h o l o g i c a l  f a c t o r s  ( t h e  i n f l u e n c e  o f  f e a t u r e s  o f  t h e  w a y 
a n d  s t y l e  o f  r e p r e s e n t a t i o n  o f  t h e  i n f o r m a t i o n  f r a g m e n t s ) : 
the kind of information (textual – 14L , tabular – 15L , the schematic plane – 16L , 

t h e  s c h e m a t i c  v o l u m e t r i c  –  17L ,  t h e  s o u n d  a s  m a i n  –  18L , 

the sound as accompaniment – 19L , combined – 20L  and the special scheme – 21L ); 

the inclusion of additional capabil i t ies (the correction of  a sequence 
of statement – 22L , the navigation on course – 23L , the adding of modules – 24L , 

the selection of the kind of information – 25L , the selection of style of presentation – 26L , 

the selection of the speed of presentation – 27L , the creative tasks – 28L , 

t h e  a d d i t i o n a l  m o d u l e s  –  29L  a n d  t h e  a d d i t i o n a l  l i t e r a t u r e  –  30L ) ; 

the  s ty le  o f  presenta t ion  ( the  hol i s t ic  presen ta t ion  –  31L  o r  deta i led 

presenta t ion  –  32L ,  the  automat ic  –  33L  o r  manual  swi tching  –  34L , 

the constant – 35L  or variable type of information – 36L , the deep concretization – 37L  

or abstract statement – 38L , the simplicity of statement – 39L  or difficulty 

o f  s ta tement  –  40L  and  the  wide  –  41L  o r  nar row se t  o f  t e rms  –  42L ) ; 

the speed of representation of information fragments (high – 43L  and low - 44L ); 

• the linguistic factors (the influence of the features of statement of the material): 
the level of statement of the material – 45L ; a set of keywords and definitions – 46L  

and a set of elements in the basis of the interface of interaction – 47L ; 

3. The  f ac to rs  o f  unknown  and  random or ig in  ( the  s tochas t ic  in f luences ) , 
impact of which on the resultativity of training is supposed to be insignificant, 
so they are not taken into account  in the course of the automated experiment. 

The prac t ica l  use  of  CMT in  “IBI”  and  “SPbSETU "LETI"”  consis ted 
in the carrying out of a series of experiments in the eight learning groups in a row of disciplines: 
“Banking”, “Accounting and audit”,  “Informatics”, “Artificial intelligence”, 
“Taxes  and taxat ion”,  “Management  account ing”,  “Insurance”  and o thers . 

The comparative analysis and the estimation of efficiency (resultativity) of training 
b e t w e e n  t h e  s e v e r a l  l e a r n i n g  g r o u p s  o f  t r a i n e e s  w a s  c a r r i e d  o u t 
with using of the generally-accepted criteria (indicators) of the efficiency of training, 
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4.3. The algorithm of processing of a posteriori data of testing 

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

of the nominal values of parameters of CM of the automated diagnostics of LRKT, 

characterize respectively IFPST and the resultativity of training in the complex of disciplines. 

The analysis of the efficiency (resultativity) of ART of the contingent of trainees 

with taking into account of the values of parameters of CM of the subject of training and the means of training 

a l l o w s  t o  r e v e a l  n o t  o n l y  t h e  t e n d e n c y  t o  t h e  i n c r e a s e  o r  d e c r e a s e 

of efficiency (resultativity) of the formation of knowledge in IEE of ART system, 

but also the mutual dependencies and the degree of influence of a set of parameters on LRKT. 

The revealed dependencies will allow to realize the prediction of estimations of LRKT 

based on the combinations of the values of parameters of CM and to differentiate the contingent of trainees 

in  relat ion  to the various variants  of  passing of  the educational  t ra jectory , 

adequately to the difficulty of statement and the ways of presentation of the material of discipline. 

The degree of influence of the nominal values of parameters of CM on the estimation of LRKT 

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

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

and  subsequent ly  to  add new and ac tual  for  the  fur ther  research es  of  IEE. 

For  the opt imizat ion of  t ime costs  and the automation  of  carrying ou t 

of the deep statistical analysis  of the obtained data in the course of research 

of  the parameters of  CM is proposed to use the stat is t ical  package “SPSS”. 

For the carrying out of the analysis of the efficiency of functioning of IEE the algorithm 

of processing of a posteriori results of testing of LRKT and the diagnostics of IFPST is proposed, 

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

the interval scale and the function of estimation for the providing of testing (pic. 4.4). 
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At the preliminary 

stage 

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

the calculation of indicators necessary for the conducting of testing: 

t he  i n t e rv a l  s ca l e  and  func t ion  o f  es t i mat io n  i s  fo rm ed 

         It is defined the maximally and minimally possible  

number of correct answers for the procedure  

of estimation and formation of function of estimation 

 

On the first 
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
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       There are set up the lower and top threshold values  

of sums of correct answers (points) for the exposure  

of corresponding nominal values of estimates 

 

On the second 

step 

 

On the third 

step 

         There are formed the intermediate borders of intervals  

on the basis of sums of correct answers (points)  

for the set up of intermediate nominal values of estimates  

( the interval scale of  estimation  is formed) 
 

On the fourth 

step 
       On the basis of interval scale the function 

of estimation of the diagnostical module is set up 

 

At the stage  

of testing 

       There is carried out the preparation of software to the testing of target  

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

is  brought  fo r  the  suppor t  of  funct ioning of  algori thmic s t ructur e 

At the stage  
of the analysis  

of results 

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

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

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

        The coefficient of difficulty of task, proceeding from which value is defined: 
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Picture 4.4. The algorithm of processing of a posteriori results of testing 
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4.4. The results of  stat ist ical  processing of  a posterior i  data 

The collection of results of the automated testing of LRKT and diagnostics of IFPST 

was carried out respectively by means of the basic DM and the applied DM, 

p ro v id in g  th e  r eg i s t r a t i o n  o f  a  p o s t e r io r i  da t a  i n to  t h e  sp e c i a l i zed  D B . 

The results of statistical processing of a posteriori data are presented in tabl. 4.1. 

Table 4.1 

The results of statistical processing of data of the experiment 

The name  

of indicators 

The number of experimental group of the examinees 

1 2 3 4 5 6 7 8 

The quantity  

of examinees 
26 28 22 25 27 23 21 24 

The experiment №1 (without the use of CMT) 

The average  

point 1Y  
3,850 3,414 3,224 3,678 4,036 3,643 3,790 3,645 

ASD of average  

point 
0,867 0,178 1,958 0,879 0,577 0,783 1,679 1,047 

The experiment №2 (with the use of CMT) 

The average  

point 2Y  
4,041 3,674 3,357 3,786 4,157 3,853 3,821 3,743 

ASD of average  

point 
0,723 0,127 1,743 0,743 0,446 0,654 1,538 0,986 

The results of research 

1k  0,191 0,26 0,133 0,108 0,121 0,21 0,031 0,098 

2k  1,049 1,076 1,041 1,029 1,029 1,057 1,008 1,026 

3k , % 4,96 7,62 4,13 2,94 3,0 5,77 0,82 2,69 

The change  

of ASD 
-0,144 -0,051 -0,215 -0,136 -0,131 -0,129 -0,141 -0,061 

The values of the indicators in tabl. 4.1 indicate about the increasing of the average point 

on 0.82-7.62% and the decreasing of ASD of the average point after the use of CMT. 

For the elimination of the factor of randomness there was the need of additional researches, 

including the analysis of the dynamics of change of the indicator of resultativity of training for the several years, 

and also the setting up and conducting of a series of experiments with the purpose of estimation of the influence 

of the various factors (parameters) on the efficiency of the formation of knowledge of the trainee. 

The various information fragments were presented to the contingent of trainees 

b y  t h e  m e a n s  o f  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  m e a n s  o f  t r a i n i n g . 

The analysis of the dynamics of change of the nominal values of the indicator 

of efficiency (resultativity) of training (LRKT) for the past three years previously was carried out 

and the efficiency of use of CMT in the educational process (2006 y., groups 1,2,3) was estimated, 

the  resul ts  ( a  pos ter io r i  data)  o f  which  are  presented  d i rec t ly  in  tab l .  4 .2 . 
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Table 4.2 
The results of preliminary statistical analysis  

of the resultativity of training 

The name  
of indicators 

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. 

The quantity  
of trainees 

20 21 25 18 18 15 0 0 

The average  

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

ASD of average  
point 

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

The indicators of the resultativity of training for 2005 y. 

The quantity  
of trainees 

24 22 24 25 24 22 23 21 

The average  

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

ASD of average  
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 the three groups) 

The quantity  
of trainees 

26 23 29 24 25 22 22 22 

The average  

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

ASD of average  
point 

0,707 0,656 0,775 0,751 0,572 0,612 0,858 0,853 

The results of statistical analysis 

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

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

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

3k , % 6,996 -5,606 3,184 -9,783 -0,343 -7,025 - - 

The change  
of ASD 

0,13 -0,06 0,045 0,298 0,056 0,304   

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

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

2k  1,039 1,1392 1,001 0,891 0,97 0,922 0,949 0,955 

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

The change  
of AQD 

-0,109 -0,129 -0,049 -0,0494 -0,287 -0,199 0,299 -0,042 

 

In tabl. 4.2 reflects the resultativity of training for 2004, 2005, 2006 years, 
characterized by LRKT of the day (the groups 1-6) and evening department (the groups 7 and 8). 
T h e  n o m i n a l  v a l u e s  o f  i n d i c a t o r s  f o r  2 0 0 4 - 2 0 0 5  y .  i n  t h e  t a b l e  s h o w 
both the increase on 3-7% (the groups 1 and 3) and the decrease on 5-10% (the groups 2, 4, 5 and 6) 
in  the eff iciency (resultat ivi ty )  of  training without the use of  CMT in IEE. 

In 2005-2006 y. at the statement of the content of the discipline “Informatics” CMT was used, 
on the basis of which a series of experiments and also the statistical processing 
of a posteriori data (the results of the experiment)  were staged and conducted. 
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The experimental researches were carried out in the context of the separate sections of discipline, 

the information fragments on which were presented to the contingent of trainees 

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

For the increasing of visibility of the change in the indicators of efficiency of training 

a t  t h e  p r a c t i c a l  u s e  o f  C M T  i n  2 0 0 6  y e a r  ( t h e  g r o u p s  1 ,  2  a n d  3 ) 

the increasing of the level of difficulty at the statement of the studied material was provided. 

The obtained data (2005-2006 y.) indicate about the sharp decrease of the resultativity 

of training on 3-10% (the groups 4-8) and its significant increasing on 3-14% (the groups 1-3). 

According to the proposed method of research of the parameters of CM of the subject of training (pic. 4.2) 

o n  t h e  s t a g e  o f  t e s t i n g  o f  I F P S T  t h e  v e c t o r s  o f  p a r a m e t e r s 

of the physiological (the acuity of vision, the field of vision and color-perception), 

the psychological (the convergent and divergent intellectual abilities of  trainee) 

and the linguistic portraits (the level of proficiency in language) were diagnosed by the means of use 

of  the  appl ied  DM with  use  of  the  appl ied  methods ,  presented  in  p ic .  4 .1 . 

At the stage of the analysis of parameters of the physiological portrait of CM 

no subjects with the different anomalies of the perception of information of the visual sensory system 

were revealed among the subjects  of  t ra ining ( the cont ingent  of  t rainees) . 

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

on the revealing of compliance between the level of statement of the material by the means of training 

and the level of proficiency in the national or foreign language of statement of the subject of training. 

The statement of material was carried out in the English language to the native speakers of the Russian language. 

T h e  r e s u l t s  o f  r e s e a r c h  a r e  p r e s e n t e d  d i r e c t l y  i n  t h e  a p p e n d i x  1 2 . 

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

of information fragments was carried out by means of the adaptive means of training (ET), 

taking into account the parameters of IFPST, contained in CM of the subject of training. 

At the representation of the learning material  EI (the information fragments ) 

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

t h e  v e r b a l ,  t a b u l a r  a n d  s c h e m a t i c  ( f l a t ) . 

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

o f  p a r a m e t e r s  o f  L R K T  w e r e  c a r r i e d  o u t  w i t h  u s i n g  o f  t h e  b a s i c  D M , 

containing in  their  basis  the two scales  of  est imation  (standard and point) . 

As practice has shown, the point scale of estimation increases the accuracy of diagnosis of LRKT, 

which increases with the increasing of the quantity of questions with many valid variants. 

At the same time the choice of the invalid variant of answer by the examinee is practically taken into account 

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

The results of the automated experiment are presented in the appendix 12, 

and the acts about the practical use of the results of the dissertation in the appendix 13. 



 164 

4.5. The conclusions on the fourth section 

The conclusions on the fourth section of dissertation are formulated by the author: 

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

of the parametrical CM in IEE of ART system the following conclusions were made: 

• the effective use of  CM is impossible without the solving of the tasks 

of designing of the adaptive means of training and the modernization of LMC; 

• the character and degree of influence of the nominal values of parameters in the portraits of CM 

have the individual character and depends from the contingent of trainees; 

• actually the efficiency of training with the using of CMT is determined 

by the capabilities of the means of IEE, the content of electronic content 

and the purposes of training, varying in accordance with the program of studying of the discipline. 

Thus, from the scientific provisions, obtained by the author in the fourth chapter 

are submitted for defence: the technique of research of the parameters of CM 

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

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

a n d  t o  p r e p a r e  t h e  o r g a n i z a t i o n a l ,  m e t h o d i c a l ,  h a r d w a r e  a n d  S W , 

and also to provide the statement and conducting of a series of experimental researches, 

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

to estimate the degree of influence of the parameters of CM on the resultativity (efficiency) of training 

a n d  t o  r e v e a l  t h e  s t a t i s t i c a l  r e g u l a r i t i e s  i n  a  p o s t e r i o r i  d a t a  o f  t e s t i n g . 
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The conclusion 
In the result of carried out research the following conclusions can be made. 

At-first. At the turn of the XXth and XXIst centuries the new ICT were widespread. 

On their basis the formation of information society (the information subsociety) is carried out, 

operating in the high-technological information environment of a new generation (“infosphere”). 

The social  subjects in the environment cannot exist and develop dynamicall y 

without the adequate  system of  educat ion ,  especial ly  the higher  education . 

The modern realities dictate the increase of the importance of DE-based on the new ICT, 

acting the significant influence on the qualitative level of realization of ART systems of EE. 

But the solving of these difficult problems is impossible without the analysis and reformation 

of the methodological principles of applying of the traditional and new IT in the system of education. 

I t  i s  f o r  t h i s  r e a s o n  i n  t h e  d i s s e r t a t i o n  r e s e a r c h  a l s o  c o n s i d e r s 

a row of significant methodological problems (the area and sphere of pedagogics), 

related to the role of educational IT in the light of the interaction of “the subject-the means of training” of IEE, 

and also their potential possibilities in the process of the formation of knowledge. 

Among the most important and actual scientific priorities on the modern stage 

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

that is confirmed by the researches of “The institute of informatization of education”, 

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

of  the  modern  and  ex is t ing  sys tem of  educat ion  in  Russ ia ,  among which : 

• the improving of quality by means of the fundamentalization and application 

of  the innovat ive approaches ,  based on the appl icat ion of  a  new ICT; 

• the orientation on the leading character of the synthesis and development of IEE 

with taking into account of the scientific problems of the post-industrial (information) society; 

• the expanding of the sphere of use and the accessibility for the consumers of education 

by the means of use of the technologies of ART and the automation of traditional IEE; 

• t h e  o r i en t a t ion  on  th e  mode rn  c rea t i v e  a sp ec t s  o f  bu i ld ing  o f  IEE 

and the personal orientation of the used means and environments of training (at distance). 
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At-second. In the present time the systems of higher education of many countries, 

i n c l u d i n g  T h e  R u s s i a n  F e d e r a t i o n  ( R u s s i a ) ,  a r e  b e g i n n i n g  t o  t e s t 

on yourself the influence of the key technological tendences and achievements. 

The virtual information environment of training is becoming increasingly important, 

a s  t he  exp and ing  o f  the  sph e re  o f  u se  o f  th e  mod e rn  ICT  i s  ca r r i ed  ou t .  

Along with the organizational-methodical basis (classically) the virtual environment of ART 

includes the technological  – i t  is  oriented not only on the kind of used ICT, 

but and the potential possibility of using of any given technologies in the basis of IEE. 

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

• to increase the profitability of the educational centre and the efficiency of performing 

of the various kinds of work, accompanying to the educational activity; 

• to provide a wide nomenclature of educational services to the various categories 

of consumers due to the building of IEE with using of the technologies of ART; 

• t o  u n i t e  a  s e t  o f  t e r r i t o r i a l l y  d i s t r i b u t e d 

educa t iona l  cen t res  due  to  the  use  o f  communica t ion  env i ronment s 

of a new generation, in particular the global computational network “Internet”. 

At - th i rd .  In  the  qua l i ty  o f  the  exp lana to ry  methodo log ica l  p r inc ip l e 

in the research of the various characteristics of the professional development of personality 

“the principle of creative amateur-performance” of the subject of training is chosen, 

p r o p o s e d  a n d  s u b s t a n t i a t e d  i n  t h e  s c i e n t i f i c  w o r k s  o f  R u b i n s t e i n  S . L . 

This  g iven scient i f ic  pr inciple  means ,  that  IT of  ART system signif icantly 

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

The task of the importance of tele-communication and computer technologies was solved, 

used  in  the  ce r ta in  ART sys tem of  the  educa t iona l  es tab l i shment  (HEI ) , 

in the formation and development of the professional potential of personality of the subject of training. 

It was noted, that new ICT allow to realize a row of classical didactical principles 

o f  t h e  c l a s s i c a l  o f  I E E  o n  t h e  q u a l i t a t i v e l y  n e w  l e v e l  –  t h e y  a l l o w : 

• to study the phenomena in the difficult  technical, biological, economic, 

systems at the macro- and micro-level of consideration by the means of use 

o f  t h e  au t o ma t ed  I E E  an d  t h e  t e ch n o lo g ie s  o f  co mp u te r  mo de l in g ; 

• to  present  in  a  convenient  scale  for  s tudying  the diff icul t  processes , 

the really proceed with a high or low speed in the environment of functioning. 
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A t - f o u r t h .  I n  t h e  p r e s e n t  t i m e  D E  h a s  t w o  k i n d s ,  a n d  n a m e l y : 

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

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

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

ART combines  the t radi t ional  and computer  IT –  the paper  and electronic . 

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

functioning with taking into account of the achieved level of information culture 

of the social subjects on the given stage of development of the modern civilization. 

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

into the modern culture, turning it into the info-culture of post-industrial society. 

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

and the electronic means of communication (the innovative means of automation). 

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

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

on the sphere of the (distance) education in general, especially on  RT system. 

Q u i t e  n a t u r a l l y ,  i n  e d u c a t i o n ,  i n c l u d i n g  a n d  D O ,  I T  i s  u s e d , 

the strategy of organization of which depends from the type of culture of the given society. 

In the scientific work the importance of information culture in the development 

a n d  f u n c t i o n i n g  o f  D E  s y s t e m  a n d  t h e  o p e n  e d u c a t i o n  w a s  e s t a b l i s h e d . 

ICT in the sphere of education are differentiated on the two basic categories: 

• the non-interactive – the printed and video-materials on the carriers of various kind; 

• the  in terac t ive  –  the  computer ,  mul t imedia  and te le -communicat ion : 

the tele-bridges and conferences by the digital dedicated channel of communication. 

In the course of historical development a row of stages in the development of the paradigm of ATS are monitored: 

• the emergence of the automated training programs and environments (60 th years); 

• the development of producing ATS and the development of models, oriented 

on  the  sc ient i f ic  bas is  of  modern  cogni t ive  psychology (70 t h  years ) ; 

• the synthesis of the tool means and environments based on knowledge engineering (80th years); 

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

in the sphere of multimedia and hypermedia educational ICT and ART systems, 

the possibility of the obtaining of access to the professional data and knowledge banks (90th years). 
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At-fifth. The coming era – the informatization of society requires an adequate it 

mod e l  o f  i n fo rmat i za t ion  and  th e  co r r e spond ing  pa rad igm o f  edu ca t io n 

i n  a c c o r d a n c e  w i t h  t h e  b e l o n g i n g  t o  a n y  g i v e n  m o d e r n  c i v i l i z a t i o n . 

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

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

( t h e  “ n e t w o r k ”  c u l t u r e  a n d  t h e  c u l t u r e  o f  e l e c t r o n i c - d i g i t a l  s o c i e t y ) 

with the need leads to the increasing of the specific gravity of ART in the system of education. 

In the dissertation considers a row of theories (the theory of autonomy and independence of training, 

the theory of industrialization and the theory of interaction and communicat ion), 

underlying in the basis of the principle  of automated training (at  distance) . 

The form of DE has the significant importance value for the countries with large territories 

and the unevenly distributed scientific-educational centres, in particular for RF. 

The importance of the realization of DE in RF is confirmed by the introduction of The Federal program 

of The government of RF “The development of the unified educational information environment” (2001-2005 years). 

At-sixth. In connection with the informatization of the various spheres of social activity 

there is the increase of importance of new ICT in the system of education, especially in the environment of ART. 

IEE of ART systems of the scientific (educational) establishments at least include: 

• the tool means of automation of the preparation of the electronic LMM; 

• the  innovat ive  EL ( the  modern  in format ion  resources  and  se rv ices) ; 

• the means of administering of the learning course and control of the process of training; 

• the means of automation of working in the tele-communication environment “Internet”. 

The main stages of becoming and development of the modern technologies of ART include: 

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

• the preparation of the modern LMC in disciplines (the subjects of studying); 

• the computerized training of the contingent of trainees in the disciplines; 

• the automated estimation of LRKT (the subjects of training) in IEE of ART system. 

The technology of ART requires a more deeper studying and understanding of the features 

of information interaction of the subjects of training with the means of training, 

an adequate expression of which the author were synthesized parametrical CM, 

allowing to reveal the reasons of difficulties in the process of automated training . 

In  the  bas i s  o f  a ny  au tomated  IEE of  the  modern  h igh- techno log ica l 

educational centre is based on the scientific principle of individual orientatio n 

of the developmental trajectory and the adaptation of EI (the information fragments), 

generated by the modern means of training in the process of representation of the content 

i n  concer t  w i th  th e  v a r iou s  p e r son a l  f ea tu re s  o f  the  sub jec t  o f  t r a in ing . 

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

are interpreted as the algorithms of development of the learning tasks and clarifications, 

which are  determined by the objective regular i t ies  of  IEE of  ART system 

and the used information technologies and the methods of training (at distance). 
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From the one side, in accordance with the objective capabilities of  human, 

the trainee at each moment of time works with a certain portion of information, 

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

(as the difficult technological process of the formation of knowledge of the contingent of trainee). 

From the other side, the algorithm of control of automated training (at distance), 

which is formed on the basis of the representations of the teacher (the subject of training), 

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

( in  the  case  of  emergence on  the  object ive reasons  of  such a  social  need) . 

The training can be considered as the controlled process by the principle of feedback, 

consisting from a set of various operations (functions) and has dual character: 

in its course not only the knowledge of the trainee (the subject of training) is formed, 

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

that is ultimately, determined by the requirements, presented to the knowledge of trainee, 

their initial condition and abilities of the subject of training ( the examinee). 

For the take into account of IFPST, the parametrical CM of the subject of training and a set of the methods 

of research (the block of tests) for the identification of IFPST are introduced into consideration. 

The formalized model of the process of automated training (at distance) 

a l lows  to  form reasonably  the  b lock s t ructure  of  the  modern  adapt ive  ET, 

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

the corresponding stage of the process of training due to the necessary set of algorithms, 

realizing the operations of the processing of events and the filling of content by the content. 

The subject filling of the modules are the semantic models of the subject of studying, 

describing the purposes of the corresponding stages of automated training (at distance), 

the procedures and means of them achievement, and also the texts, contained in the semantic models. 

The structural scheme of the adaptive representation of information processor of ET, 

functioning on the basis of the innovative PCMB, taking into account IFPST was developed. 

In the basis of the structural (semantic) model of the subject of studying of the adaptive ET 

is leaned the meta-model of the subject of studying (the universal structure, is necessary 

and sufficient for the encapsulation of information on a row of the subjects of studying). 

The meta-model of the subject of studying is presented the tree of purposes of training, 

each vertex of which – the purpose appointment of a certain information fragment 

(the electronic book, in particular: i ts part,  sect ion, chapter, module, block, 

paragraph ,  subparagraph ,  i tem and  the  te rminal  tex t  on  the  sc reen  page) . 
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A t - s e v e n t h .  T h e  m a i n  r e q u i r e m e n t  t o  t h e  m o d e r n  A T S  i s 

in the providing of the maximal degree of individualization of the process of training, 

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

t h a t  i s  n o t  f e a s i b l e  a t  t h e  t r a d i t i o n a l  m e t h o d s  o f  m a s s  t r a i n i n g . 

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

on the control of automated training (at distance) and the components of IEE, 

that is reflected in the principles of realization of ART with the flexible structure of control: 

• L P A  s h o u l d  b e  b a s e d  d i r e c t l y  o n  t h e  f o r m e d  l e v e l 

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

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

should develop in a purposeful with the taking into account of IFPST (PCMB); 

• i f  the  k ind  o f  ac t iv i ty  requ i res  a  more  h igher  l eve l  o f  ass imi la t ion , 

then the more difficult form of activity should be decomposed into simpler kinds, 

and the formation of knowledge should be carried out through a set of simple operations and exercises; 

• LPA  of  t h e  sub jec t  o f  t r a in ing  ( the  ex aminee )  shou ld  b e  d es ign e d 

with the taking into account of its ability to the self-diagnostics and independent training. 

For the taking into account of IFPST it is advisable to introduce the two contours of adaption: 

• the first  – reflects the adaptability of the different computer programs 

to the initial level of training and the development of the mental processes of trainees, 

f o r m e d  a b i l i t i e s  a n d  s k i l l s  o f  t h e  t r a i n e e  t o  c o n t r o l  t h e i r  L P A ; 

• the second – provides the adaptation to the changing IFPST in the process of training. 

At-eighth. The parametrical CM concentrates the most important parameters, 

which are echeloned on a row of portraits and characterize the different IFPST, 

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

of the subjects of training with the means of training and to reveal the causes of difficulties 

in the technological process of the formation of knowledge due to the perceived EI. 

CMT is intended for the synthesis of the structure of CM and the filling it by the parameters. 

The structure of the parametrical CM includes a row of various of portraits: 

the physiological (formed on the scientific basis of the private physiology of sensory systems), 

the psychological  ( formed on the scienti f ic  ba sis  of  cogni t ive psycho logy) 

and  the  l ingu i s t i c  ( fo rmed on  the  sc ien t i f i c  bas i s  o f  app l ied  l ing u is t i cs ) . 
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T h e  p h y s i o l o g i c a l  p o r t r a i t  c h a r a c t e r i z e s  t h e  i n d i v i d u a l  f e a t u r e s 

of the visual and auditory sensory systems of the subject of training, including : 

the anomalies of the refraction of eye as the biological construct (the optical device) 

and the anomalies of the perception of space and the polychromatic spectrum. 

The visual sensory system (the physiological portrait) is located directly 

in the contour of the peripheral nervous system of human as the biological kind, 

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

in the process of encoding and decoding of information, perceived by the organs of hearing and vision. 

The psychological  features  of  personal i ty  ( the psychological  portrai t ) 

effect on the individual specifics of the processing of  information fragments 

by the psychophysiological construct of head brain of the human (the subject of training), 

t ak ing  in to  accoun t  th e  conv e rgen t  and  d i ve rgen t  in t e l l ec tu a l  ab i l i t i e s , 

and also the learning-ability of the subject of training (the examinee) and his cognitive style. 

T h e  l i n g u i s t i c  p o r t r a i t  o f  C M  c h a r a c t e r i z e s  t h e  l i n g u i s t i c  f e a t u r e s 

in the process of information interaction of the subject wi th the means of training: 

the individual level of proficiency in a certain language of statement of material, 

“ t h e  c o m m o n  c o d e ”  a s  a  c o m b i n a t i o n  o f  k e y  c o n c e p t s  a n d  d e f i n i t i o n s , 

u s e d  i n  t h e  m o d e r n  i n n o v a t i v e  e l e c t r o n i c  L M M , 

the friendliness of interface – the knowledge by the subject of training of the appointment and proficiency 

o f  a  s e t  o f  t h e  e l e m e n t s  o f  i n t e r f a c e ,  u s e d  i n  p r o g r a m  m e a n s  o f  A R T . 

The set of portraits of CM and the parameters, included in each of them, can be modified 

a s  n e e d e d  t o  d e p l o y  t h e  r e s e a r c h  “ i n  w i d t h ”  a n d  “ i n  d e p t h ” . 

The methodological significance of CM consists in the fact, that it gives the opportunity 

to build the contour of adaptation, allowing to provide the generation of a sequence 

of information fragments (EI) by the means of training, which adequately to IFPST, 

and also to estimate the efficiency (resultativity) of the information interaction 

of a certain subject of training with the means of training in  IEE of ART system, 

taking into account the capabilities of the high-technological means of training and IFPST. 

In the course of the dissertation research the program complex was developed, 

which allows to carry out the diagnosing of the nominal values of parameters of CM. 
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( s p e c .  0 5 . 1 3 . 0 1 ,  0 5 . 1 3 . 1 0 ,  1 9 . 0 0 . 0 2  ( 1 9 . 0 0 . 0 3 ) )  /  A . N .  V e t r o v ; 
“ S P b S U ” .  –  S P b . :  “ S P b S E T U  " L E T I " ” ,  2 0 0 5 , 
M . :  “ R A S ” ,  2 0 0 7 ,  S P b . :  “ S P b S U ” ,  2 0 1 8 ,  2 0 2 0 .  –  2 7 2  p .  ( 2 5 6  p . ) . 

227. Vetrov A.N. The automation means of the system analysis of the information -
educat ional  environment based on the cog nit ive model ing technology : 
the collection of scientific articles in the form of scientific monography on the rights of manuscript 
( p h y s i c a l - m a t h e m a t i c a l  a n d  t e c h n i c a l  s c i e n c e s ) 
( s p e c .  0 5 . 1 3 . 0 1 ,  1 9 . 0 0 . 0 2  ( 1 9 . 0 0 . 0 3 ) )  /  A . N .  V e t r o v ; 
“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “SPbSETU "LETI"”, “IBI”, 2005, 2006, 2007. – 71 p. 

228. Vetrov A.N. The features of the system, finan cial  and complex analysis 
b a s e d  o n  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 : 
the collection of scientific reports and multimedia -presentations (slides) 
i n  t h e  f o r m  o f  s c i e n t i f i c  m o n o g r a p h y  o n  t h e  r i g h t s  o f  m a n u s c r i p t 
(phy s ica l -ma thema t i ca l ,  t e chn ica l ,  e conomic  an d  me d ica l  s c i en ces ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “SPbSETU "LETI"”, “IBI”, 2007, 2008. – 22 p. (+ 79 slides). 

229. Vetrov A.N. The automation means of the system analysis o f the information-
educat ional  environment based on the cognit ive model ing technology : 
the collection of scientific articles in the form of scientific monography on the rights of manuscript 
( p h y s i c a l - m a t h e m a t i c a l  a n d  t e c h n i c a l  s c i e n c e s ) 
( s p e c .  0 5 . 1 3 . 0 1 ,  1 9 . 0 0 . 0 2  ( 1 9 . 0 0 . 0 3 ) )  /  A . N .  V e t r o v ; 
“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “SPbSETU "LETI"”, “IBI”, 2008. – 59 p. 

230. Vetrov A.N. The features of the system, financial and complex analysi s 
b a s e d  o n  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 : 
the collection of scientific reports and multimedia-presentations (slides) 
i n  t h e  f o r m  o f  s c i e n t i f i c  m o n o g r a p h y  o n  t h e  r i g h t s  o f  m a n u s c r i p t 
(phy s ica l -ma thema t i ca l ,  t e chn ica l ,  e conomic  and  med ica l  s c i en ces ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “SPbSETU "LETI"”, “IBI”, 2009. – 17 p. (+ 163 slides). 

231. Vetrov A.N. The automation means of the system and financial analysi s 
of the information-educational environments and (credit)  organization s 
b a s e d  o n  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 : 
the collection of scientific articles in the form of scientific monography on the rights of manuscript 
( p h y s i c a l - m a t h e m a t i c a l ,  t e c h n i c a l  a n d  e c o n o m i c  s c i e n c e s ) 
( s p e c .  0 5 . 1 3 . 0 1 ,  1 9 . 0 0 . 0 2  ( 1 9 . 0 0 . 0 3 ) ,  0 8 . 0 0 . 1 0 )  /  A . N .  V e t r o v ; 
“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “SPbSETU "LETI"”, “IBI”, 2009. – 101 p. 
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232. Vetrov A.N. The features of the system, financial and complex analysi s 
b a s e d  o n  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 : 
the collection of scientific reports and multimedia -presentations (slides) 
i n  t h e  f o r m  o f  s c i e n t i f i c  m o n o g r a p h y  o n  t h e  r i g h t s  o f  m a n u s c r i p t 
(phy s ica l -ma thema t i ca l ,  t e chn ica l ,  e conomic  and  med ica l  s c i en ces ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “SPbSETU "LETI"”, “IBI”, 2010. – 16 p. (+ 82 slides). 

233. Vetrov A.N. The features of the system, financial and complex analysi s 
b a s e d  o n  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 : 
the collection of scientific reports and multimedia -presentations (slides) 
i n  t h e  f o r m  o f  s c i e n t i f i c  m o n o g r a p h y  o n  t h e  r i g h t s  o f  m a n u s c r i p t 
(phy s ica l -ma thema t i ca l ,  t e chn ica l ,  e conomic  and  med ica l  s c i en ces ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “SPbSETU "LETI"”, “IBI”, 2011. – 21 p. (+ 185 slides). 

234. Vetrov A.N. The features of the system, financial and complex analysi s 
b a s e d  o n  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 : 
the collection of scientific reports and multimedia -presentations (slides) 
i n  t h e  f o r m  o f  s c i e n t i f i c  m o n o g r a p h y  o n  t h e  r i g h t s  o f  m a n u s c r i p t 
(ph y s ica l -ma thema t i ca l ,  t e chn ica l ,  e conomic  and  med ica l  s c i en ces ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “SPbSETU "LETI"”, “IBI”, 2012. – 26 p. (+ 107 slides). 

235. V e t r o v  A . N .  “ S I O  " A c a d e m y  o f  c o g n i t i v e  n a t u r a l  s c i e n c e s " ” 
a n d  “ S R I  " S y s t e m  a n d  f i n a n c i a l  a n a l y s i s  b a s e d  o n  c o g n i t i v e 
model ing  techno logy"  o f  "RA(N)S"  named a f te r  Ven iaminov  V.N.” , 
t h e i r  d i v i s i o n s  o f  f u n d a m e n t a l  a n d  a p p l i e d 
s c i e n t i f i c  r e s e a r c h e s  ( a t  t h e  m i c r o s c o p i c  l e v e l ) , 
and also their local and international scientific newspapers and journals: 
the collection of scientific reports and multimedia -presentations (slides) 
i n  t h e  f o r m  o f  s c i e n t i f i c  m o n o g r a p h y  o n  t h e  r i g h t s  o f  m a n u s c r i p t 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “IBI”, 2013. – 17 p. (+ 87 slides). 

236. V e t r o v  A . N .  T h e  t o p o l o g y  a n d  c o n c e p t i o n  o f  o r g a n i z a t i o n 
o f  t h e  i n t e g r a t i o n  e n v i r o n m e n t  o f  “ S I O  " A C N S " ” : 
the collection of scientific reports and multimedia -presentations (slides) 
i n  t h e  f o r m  o f  s c i e n t i f i c  m o n o g r a p h y  o n  t h e  r i g h t s  o f  m a n u s c r i p t 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “SPbSETU "LETI"”, 2013. – 8 p. (+ 78 slides). 

237. V e t r o v  A . N .  “ T h e  s t a t e  i n t e r n a t i o n a l  o r g a n i z a t i o n 
" A c a d e m y  o f  c o g n i t i v e  n a t u r a l  s c i e n c e s " ” , 
t h e i r  d i v i s i o n s  o f  f u n d a m e n t a l  a n d  a p p l i e d 
s c i e n t i f i c  r e s e a r c h e s  ( a t  t h e  m i c r o s c o p i c  l e v e l ) , 
and also their local and international scientific newspapers and journals: 
the collection of scientific reports and multimedia -presentations (slides) 
i n  t h e  f o r m  o f  s c i e n t i f i c  m o n o g r a p h y  o n  t h e  r i g h t s  o f  m a n u s c r i p t 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “IBI”, 2013. – 14 p. (+ 87 slides). 
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238. V e t r o v  A . N .  “ T h e  s c i e n t i f i c  r e s e a r c h  i n s t i t u t e 

" S y s t e m  a n d  f i n a n c i a l  a n a l y s i s  b a s e d  o n  c o g n i t i v e 

model ing  techno logy"  o f  "RA(N)S"  named a f te r  Ven iaminov  V.N.” , 

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

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

and also their local and international scientific newspapers and journals: 

the collection of scientific reports and multimedia-presentations (slides) 

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

( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 

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

(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 

“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “IBI”, 2013. – 14 p. (+ 87 slides). 

239. Vetrov A.N. “The scientific fund "System and financial analysis based o n 

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 "  n a m e d  a f t e r  P r o k o p e n k o  N . A . ” , 

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

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

and also their local and international scientific newspapers and journals: 

the collection of scientific reports and multimedia-presentations (slides) 

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

( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 

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

(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 

“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “IBI”, 2013. – 16 p. (+ 84 slides). 

240. Vetrov A.N. The integration environment,  the fundamental  and applied 

scient i f ic  researches (f inancing)  divis ions (at  the microscopic level) ,  

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

of “SIO "ACNS"”, “SRI "SFA CMT" of "RA(N)S" n . a. Veniaminov V.N.” 

a n d  “ S F  " S F A  C M T "  n .  a .  P r o k o p e n k o  N . A . ” :  

the collection of scientific reports and multimedia -presentations (slides) 

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

( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c ,  

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

(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 

“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “SPbSETU "LETI"”, “IBI”, 2013. – 33 p. (+ 249 slides). 

241. Vetrov A.N. “"Saint-Petersburg exhibition centre named after Brezhnev L.I. " 

at "Exhibition of achievements of science and technology named after Sobchak A.A."”, 

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

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

and also their local and international scientific newspapers and journals : 

the collection of scientific reports and multimedia -presentations (slides) 

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

( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 

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

(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 

“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “IBI”, 2014. – 16 p. (+ 84 slides). 
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242. Vetrov A.N. The integration environment,  the fundamental  and applie d 

scientific researches (financing) (exhibitions) divisions (at the microscopic level) , 

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

of “SIO "ACNS"”, “SRI "SFA CMT" of "RA(N)S" n. a. Veniaminov V.N.” , 

“ S F  " S F A  C M T "  n .  a .  P r o k o p e n k o  N . A . ” 

a n d  “ " S P b E C  n .  a .  B r e z h n e v  L . I . "  a t  " E A S T  n .  a .  S o b c h a k  A . A . " ” : 

the collection of scientific reports and multimedia-presentations (slides) 

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

( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 

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

(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 

“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “SPbSETU "LETI"”, “IBI”, 2013, 2014. – 45 p. (+ 333 slides). 

243. V e t r o v  A . N .  T h e  f e a t u r e s  o f  t h e  t o p o l o g y  o f  o r g a n i z a t i o n 

a n d  r e a l i z a t i o n  o f  t h e  i n n o v a t i v e  i n t e g r a t i o n  e n v i r o n m e n t 

of “SIO "ACNS"”, “SRI "SFA CMT" of "RA(N)S" n. a. Veniaminov V.N.” , 

“ S F  " S F A  C M T "  n .  a .  P r o k o p e n k o  N . A . ” 

a n d  “ " S P b E C  n .  a .  B r e z h n e v  L . I . "  a t  " E A S T  n .  a .  S o b c h a k  A . A . " ” : 

the collection of scientific reports and multimedia -presentations (slides) 

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

( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 

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

(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 

“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “SPbSETU "LETI"”, 2014. – 8 p. (+ 86 slides). 

244. Vetrov A.N. The conception and strategy of informatization of the integration environment, 

the national and international programs of transition to the information society , 

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

the information resources, products and services of post-industrial society, 

t h e  s c i e n t i f i c  n e w s p a p e r s  a n d  j o u r n a l s  o f  “ S I O  " A C N S " ” , 

“ S R I  " S F A  C M T "  o f  " R A ( N ) S "  n .  a .  V e n i a m i n o v  V . N . ” , 

“ S F  " S F A  C M T "  n .  a .  P r o k o p e n k o  N . A . ” 

a n d  “ " S P b E C  n .  a .  B r e z h n e v  L . I . "  a t  " E A S T  n .  a .  S o b c h a k  A . A . " ” : 

the collection of scientific reports and multimedia -presentations (slides) 

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

( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 

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

(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 

“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “IBI” 2014. – 13 p. (+ 133 slides). 

245. Vetrov A.N. History and philosophy of technics and informatics (computer science): 

the attestation work in the form of scientific monography on the rights of manuscript 

( p h i l o s o p h i c a l  s c i e n c e s  –  “ H i s t o r y  a n d  p h i l o s o p h y  o f  s c i e n c e ” ) 

(spec. 07.00.10, 09.00.08) “To the 70th anniversary of "UNESCO"” / A.N. Vetrov; 

“ I B I ”  a n d  “ B S T U  " V O E N M E H "  n .  a .  D . F .  U s t i n o v ” . – 

SPb . :  “ IBI” ,  2015 ,  “BSTU "VOENMEH" n .  a .  D .F .  Us t inov ” ,  2019 , 

M . :  “ " V I N I T I "  o f  " R A S " ” ,  2 0 1 5  –  3 6  p . : 

p i c .  –  B i b l i o g r .  4 0  n o m .  –  R u s .  –  D e p .  i n  “ " V I N I T I "  o f  " R A S " ” . 
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246. V e t r o v  A . N .  T h e  f u n d a m e n t a l  s c i e n t i f i c  r e s e a r c h e s  b r a n c h e s 
o f  “ S I O  " A c a d e m y  o f  c o g n i t i v e  n a t u r a l  s c i e n c e s " ” : 
the collection of scientific reports in the form of scientific monography on the rights of manuscript 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“ S I O  " A C N S " ” .  –  S P b . :  “ S I O  " A C N S " ” ,  2 0 1 5 .  –  4 3  p . 

247. V e t r o v  A . N .  T h e  a p p l i e d  s c i e n t i f i c  r e s e a r c h e s  d i r e c t i o n s 
o f  “ S I O  " A c a d e m y  o f  c o g n i t i v e  n a t u r a l  s c i e n c e s " ” : 
the collection of scientific reports in the form of scientific monography on the rights of manuscript 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“ S I O  " A C N S " ” .  –  S P b . :  “ S I O  " A C N S " ” ,  2 0 1 5 .  –  4 9  p . 

248. V e t r o v  A . N .  T h e  f u n d a m e n t a l  s c i e n t i f i c  r e s e a r c h e s  b r a n c h e s 
o f  “ S R I  " S F A  C M T "  o f  " R A ( N ) S "  n .  a .  V e n i a m i n o v  V . N . ” : 
the collection of scientific reports in the form of scientific monography on the rights of manuscript 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“ S I O  " A C N S " ” .  –  S P b . :  “ S I O  " A C N S " ” ,  2 0 1 6 .  –  4 3  p . 

249. V e t r o v  A . N .  T h e  a p p l i e d  s c i e n t i f i c  r e s e a r c h e s  d i r e c t i o n s 
o f  “ S R I  " S F A  C M T "  o f  " R A ( N ) S "  n .  a .  V e n i a m i n o v  V . N . ” : 
the collection of scientific reports in the form of scientific monography on the rights of manuscript 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“ S I O  " A C N S " ” .  –  S P b . :  “ S I O  " A C N S " ” ,  2 0 1 6 .  –  4 9  p . 

250. V e t r o v  A . N .  T h e  f u n d a m e n t a l  s c i e n t i f i c  r e s e a r c h e s  b r a n c h e s 
o f  “ S F  " S F A  C M T "  n .  a .  P r o k o p e n k o  N . A . ” : 
the collection of scientific reports in the form of scientific monography on the rights of manuscript 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“ S I O  " A C N S " ” .  –  S P b . :  “ S I O  " A C N S " ” ,  2 0 1 7 .  –  4 3  p . 

251. V e t r o v  A . N .  T h e  a p p l i e d  s c i e n t i f i c  r e s e a r c h e s  d i r e c t i o n s 
o f  “ S F  " S F A  C M T "  n .  a .  P r o k o p e n k o  N . A . ” : 
the collection of scientific reports in the form of scientific monography on the rights of manuscript 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“ S I O  " A C N S " ” .  –  S P b . :  “ S I O  " A C N S " ” ,  2 0 1 7 .  –  4 9  p . 

252. V e t r o v  A . N .  T h e  f u n d a m e n t a l  s c i e n t i f i c  r e s e a r c h e s  b r a n c h e s 
o f  “ " S P b E C  n .  a .  B r e z h n e v  L . I . "  a t  " E A S T  n .  a .  S o b c h a k  A . A . " ” : 
the collection of scientific reports in the form of scientific monography on the rights of manuscript 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“ S I O  " A C N S " ” .  –  S P b . :  “ S I O  " A C N S " ” ,  2 0 1 8 .  –  4 3  p . 

253. V e t r o v  A . N .  T h e  a p p l i e d  s c i e n t i f i c  r e s e a r c h e s  d i r e c t i o n s 
o f  “ " S P b E C  n .  a .  B r e z h n e v  L . I . "  a t  " E A S T  n .  a .  S o b c h a k  A . A . " ” : 
the collection of scientific reports in the form of scientific monography on the rights of manuscript 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“ S I O  " A C N S " ” .  –  S P b . :  “ S I O  " A C N S " ” ,  2 0 1 8 .  –  4 9  p . 
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254. V e t r o v  A . N .  “ T h e  s c i e n t i f i c - e d u c a t i o n a l  c e n t r e 
" S y s t e m  a n d  f i n a n c i a l  a n a l y s i s  b a s e d  o n  c o g n i t i v e  m o d e l i n g 
technology"  of  "RA(M)S" named af te r  academician  Burdenko N.N .” , 
t h e i r  d i v i s i o n s  o f  f u n d a m e n t a l  a n d  a p p l i e d 
s c i e n t i f i c  r e s e a r c h e s  ( a t  t h e  m i c r o s c o p i c  l e v e l ) , 
and also their local and international scientific newspapers and journals : 
the collection of scientific reports and multimedia -presentations (slides) 
i n  t h e  f o r m  o f  s c i e n t i f i c  m o n o g r a p h y  o n  t h e  r i g h t s  o f  m a n u s c r i p t 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“ S I O  " A C N S " ” .  –  S P b . :  “ S I O  " A C N S " ” ,  2 0 1 9 .  –  1 6  p . 

255. Vetrov A.N. The integration environment,  the fundamental  and applie d 
scientific researches (financing) (exhibitions) divisions (at the microscopic level), 
t h e  l o c a l  a n d  i n t e r n a t i o n a l  s c i e n t i f i c  n e w s p a p e r s  a n d  j o u r n a l s 
of “SIO "ACNS"”, “SRI "SFA CMT" of "RA(N)S" n. a. Veniaminov V.N.” , 
“ S F  " S F A  C M T "  n .  a .  P r o k o p e n k o  N . A . ” , 
“ " S P b E C  n .  a .  B r e z h n e v  L . I . "  a t  " E A S T  n .  a .  S o b c h a k  A . A . " ” 
a n d  “ S E C  " S F A  C M T "  o f  " R A ( M ) S "  n .  a .  a c a d .  B u r d e n k o  N . N . ” : 
the collection of scientific reports and multimedia-presentations (slides) 
i n  t h e  f o r m  o f  s c i e n t i f i c  m o n o g r a p h y  o n  t h e  r i g h t s  o f  m a n u s c r i p t 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “IBI”, 2013, 2014, “SIO "ACNS"”, 2019. – 56 p. 

256. V e t r o v  A . N .  T h e  f u n d a m e n t a l  s c i e n t i f i c  r e s e a r c h e s  b r a n c h e s 
o f  “ S E C  " S F A  C M T "  o f  " R A ( M ) S "  n .  a .  a c a d .  B u r d e n k o  N . N . ” : 
the collection of scientific reports in the form of scientific monography on the rights of manuscript 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“ S I O  " A C N S " ” .  –  S P b . :  “ S I O  " A C N S " ” ,  2 0 2 0 .  –  1 2 8  p . 

257. V e t r o v  A . N .  T h e  a p p l i e d  s c i e n t i f i c  r e s e a r c h e s  d i r e c t i o n s 
o f  “ S E C  " S F A  C M T "  o f  " R A ( M ) S "  n .  a .  a c a d .  B u r d e n k o  N . N . ” : 
the collection of scientific reports in the form of scientific monography on the rights of manuscript 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“ S I O  " A C N S " ” .  –  S P b . :  “ S I O  " A C N S " ” ,  2 0 2 0 .  –  1 2 8  p . 

258. V e t r o v  A . N .  “ T h e  s c i e n t i f i c - e d u c a t i o n a l  c o n s o r t i u m 
"System and financial analysis based on cognitive modeling technology"” : 
“SIO "ACNS"”, “SRI "SFA CMT" of "RA(N)S" n. a. Veniaminov V.N.” , 
“ S F  " S F A  C M T "  n .  a .  P r o k o p e n k o  N . A . ” , 
“ " S P b E C  n .  a .  B r e z h n e v  L . I . "  a t  " E A S T  n .  a .  S o b c h a k  A . A . " ” 
a n d  “ S E C  " S F A  C M T "  o f  " R A ( M ) S "  n .  a .  a c a d .  B u r d e n k o  N . N . ” : 
t h e  s c i e n t i f i c  m o n o g r a p h y  o n  t h e  r i g h t s  o f  m a n u s c r i p t 
( p h i l o s o p h i c a l  s c i e n c e s  ( n a t u r a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l ,  m e d i c a l ,  s p o r t s  a n d  m i l i t a r y  s c i e n c e s ) ) 
(spec. 01.02.01, 05.13.01, 05.13.10, 19.00.02 (19.00.03), 08.00.10) / A.N. Vetrov; 
“SIO "ACNS"”. – SPb.: “SIO "ACNS"”, “IBI”, 2013, 2014, “SIO "ACNS"”, 2019, 2022. – 637 p. 
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D. The reports on the scientific-research work 
259. V e t r o v  A . N .  T h e  r e p o r t  o n  t h e  i n d i v i d u a l  i n i t i a t i v e  S R W 

“The research of the environment of automated training with the propertie s 
o f  a d a p t a t i o n  b a s e d  o n  t h e  c o g n i t i v e  m o d e l s ”  f o r  2 0 0 3 - 2 0 0 5  y . , 
c a r r i e d  o u t  d u r i n g  w r i t i n g  o f  m y  d i s s e r t a t i o n s :  t h e  r e p o r t  o n  S R W 
(physical-mathematical, technical, humanitarian, social and medical sciences ) 
( s p e c .  0 1 . 0 2 . 0 1 ,  0 5 . 1 3 . 0 1 ,  0 5 . 1 3 . 1 0 ,  1 9 . 0 0 . 0 2  ( 1 9 . 0 0 . 0 3 ) ) , 
S P b . :  “ S P b S E T U  " L E T I " ” ,  “ I B I ” ,  “ S P b S U E F  " F I N E C " ” , 
M . :  “ " V N T I C "  o f  " R A S " ” ,  2 0 0 5  ( 2 0 0 6 ) .  –  4 5 1  p . 

260. Vetrov A.N.  Appendi x  to  the  repor t  on  the  indiv idual  in i t ia t ive  SR W 
“The research of the environment of automated training with the propertie s 
o f  a d a p t a t i o n  b a s e d  o n  t h e  c o g n i t i v e  m o d e l s ”  f o r  2 0 0 3 - 2 0 0 5  y . , 
carried out during writing of my dissertations: the appendix to the report on SRW 
(physical-mathematical, technical, humanitarian, social and medical sciences ) 
( s p e c .  0 1 . 0 2 . 0 1 ,  0 5 . 1 3 . 0 1 ,  0 5 . 1 3 . 1 0 ,  1 9 . 0 0 . 0 2  ( 1 9 . 0 0 . 0 3 ) ) , 
S P b . :  “ S P b S E T U  " L E T I " ” ,  “ I B I ” ,  “ S P b S U E F  " F I N E C " ” , 
M . :  “ " V N T I C "  o f  " R A S " ” ,  2 0 0 5  ( 2 0 0 6 ) .  –  6 5 4  p . 

261. V e t r o v  A . N .  T h e  r e p o r t  o n  t h e  i n d i v i d u a l  i n i t i a t i v e  S R W 
“The  research  o f  the  in fo rmat ion  env i ronment  o f  au tomated  t ra in in g 
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 e d  o n  t h e  c o g n i t i v e  m o d e l s 
a n d  t h e  f i n a n c i a l  a n a l y s i s  o f  t h e  o r g a n i z a t i o n  b y  m e a n s 
o f  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  2 0 0 6 - 2 0 0 8  y . , 
c a r r i e d  o u t  d u r i n g  w r i t i n g  o f  m y  d i s s e r t a t i o n s :  t h e  r e p o r t  o n  S R W 
( p h y s i c a l - m a t h e m a t i c a l ,  t e c h n i c a l ,  e c o n o m i c , 
h u m a n i t a r i a n ,  s o c i a l  a n d  m e d i c a l  s c i e n c e s ) 
( spec .  01 .02 .01 ,  05 .13 .01 ,  05 .13 .10 ,  19 . 00 .02  (19 .00 .03) ,  08 .00 .10) , 
S P b . :  “ S P b S E T U  " L E T I " ” ,  “ I B I ” ,  “ S P b S U E F  " F I N E C " ” , 
M . :  “ " V N T I C "  o f  " R A S " ” ,  2 0 0 8  ( 2 0 0 9 ) .  –  7 1 6  р .  

E. The scientific articles  
(in the scientific journals, recommended by “HAC of RF”) 

262. Vetrov A.N. The approach to the synthesis of the information -educational 
e n v i r o n m e n t  o f  t h e  a d a p t i v e  r e m o t e  t r a i n i n g  w i t h  t h e  u s a g e 
o f  the  cogn i t ive  model ing  methods  and  techno log ies  /  A .N.  Vet rov  // 
“ P r o c e e d i n g s  o f  " I H E A S " ”  ( “ T h e  U k r a i n i a n  b r a n c h ” ) ,  № 1 ,  2 0 0 5 . – 
SPb.: “SPbSETU "LETI"”, 2005, Kiev: “IHEAS”, 2005. – 21 p. (P.102-121). 

263. Vetrov A.N. The approach to the synthesis of the information-educational environment 
of the adaptive (remote) training with the usage of the cognitive modelin g 
methods and technologies /  A.N.  Vetrov,  E.E.  Kotova,  N.N. Kuzmin  // 
“Proceedings of "The Volgograd state technical university"”, №8, 2006 . – 
SPb.: “SPbSETU "LETI"”, 2005, Volgograd: “VSTU”, 2006. – 9 p. (P.194-196). 

264. Vetrov  A.N.  The  in fo rmat ion  env i ronment  o f  the  au tomated  t ra in in g 
based on the cognitive models / A.N. Vetrov, E.E. Kotova, N.N. Kuzmin  // 
“Proceedings  of  " IHEAS"” (“The Moscow bran ch”) ,  №3 (37) ,  2006 . – 
SPb.: “SPbSETU "LETI"”, 2006, M.: “IHEAS”, 2006. – 15 p. (P.100-112). 

265. V e t r o v  A . N .  T h e  a d a p t i v e  i n f o r m a t i o n - e d u c a t i o n a l  e n v i r o n m e n t 
o f  t h e  a u t o m a t e d  ( r e m o t e )  t r a i n i n g  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 .  V e t r o v ,  E . E .  K o t o v a ,  N . N .  K u z m i n  // 
“ P r o c e e d i n g s  o f  " S P b S E T U  " L E T I " " ” ,  № 1 ,  2 0 0 6 . – 
S P b . :  “ S P b S E T U  " L E T I " ” ,  2 0 0 6 .  –  1 4  p .  ( P . 1 0 1 - 1 1 1 ) . 
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266. Vetrov A.N.  The real izat ion of  the adaptive t raining in  the automate d 
educational environment based on the cognitive models /  A.N. Vetrov  // 
“ P r o c e e d i n g s  o f  " S P b S E T U  " L E T I " " ” ,  № 1 ,  2 0 0 7 . – 
S P b . :  “ S P b S E T U  " L E T I " ” ,  2 0 0 7 .  –  8  p .  ( P . 1 0 - 1 6 ) . 

267. V e t r o v  A . N .  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 
i n  t h e  a u t o m a t e d  e d u c a t i o n a l  e n v i r o n m e n t  /  A . N .  V e t r o v  // 
“Proceedings of "RUPF (RUDN)"”, №4, 2008. – SPb.: “SPbSETU "LETI"”, 2006, M.: “RUPF”, 2008 
(Bibliogr. 13 nom. – Rus. – Dep. in “"VINITI" of "RAS"”, 2008). – 18 p. (P.26-42). 

268. Vetrov A.N. The features of realizat ion of the information -educational 
e n v i r o n m e n t s  o f  t h e  a u t o m a t e d  t r a i n i n g  /  A . N .  V e t r o v  // 
“ A u t o m a t i o n  a n d  m o d e r n  t e c h n o l o g i e s ” ,  № 8 ,  2 0 0 8 . – 
SPb. :  “SPbSETU "LETI"”,  2007,  M.:  “Mechanical -engineering”,  2008 
(Bibliogr. 8 nom. – Rus. – Dep. in “"VINITI" of "RAS"”, 2008). – 15 p. (P.16-25). 

269. V e t r o v  A . N .  T h e  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 
i n  t h e  a u t o m a t e d  e d u c a t i o n a l  e n v i r o n m e n t  /  A . N .  V e t r o v  // 
“The bulletin of computer and information technologies”,  №11, 2008 . – 
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i n  t h e  m o d e r n  o r g a n i z a t i o n :  c o g n i t i v e  a p p r o a c h ” , 
the section “Applications of complex problems of country dev elopment”: 
t h e  m a t e r i a l s  o f  “ T h e  I I I r d  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 
o n  a p p l i e d  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 
RF, Saint-Petersburg city, the 01st-31st of October 2017 y. – SPb.: “SIO "ACNS"”, 2017. – 4 p. 

421. V e t r o v  A . N .  T h e  a p p l i e d  r e s e a r c h e s  f i n a n c i n g  d i r e c t i o n 
“Cognitive modeling in the social-economic and jurisprudential sciences” (“NSEPP”) 
o f  “SF  "SFA CMT" n .  a .  P rokopenko  N.A.”  (par t  1 )  /  A .N.  Vet rov  // 
“ I m p r o v e m e n t  o f  q u a l i t y  o f  r e s e a r c h e s  a n d  d e v e l o p m e n t s 
i n  t h e  m o d e r n  o r g a n i z a t i o n :  c o g n i t i v e  a p p r o a c h ” , 
the section “Applications of inter -branch jurisprudential  and economi c 
s y s t e m  r e s e a r c h e s  o f  s o c i e t y  a n d  c o u n t r y ” , 
the section “Applications of complex problems of micro-(macro-)economics, 
s o c i a l  s p h e r e  a n d  m a r k e t  e c o n o m y  o f  c o u n t r y ” : 
t h e  m a t e r i a l s  o f  “ T h e  I I I r d  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 
o n  a p p l i e d  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 
RF, Saint-Petersburg city, the 01st-31st of October 2017 y. – SPb.: “SIO "ACNS"”, 2017. – 3 p. 

422. V e t r o v  A . N .  T h e  a p p l i e d  r e s e a r c h e s  f i n a n c i n g  d i r e c t i o n 
“Cognitive modeling in the social-economic and jurisprudential sciences” (“NSEPP”) 
o f  “SF  "SFA CMT" n .  a .  P rokopenko  N.A .”  (par t  2 )  /  A .N.  Vet rov  // 
“ I m p r o v e m e n t  o f  q u a l i t y  o f  r e s e a r c h e s  a n d  d e v e l o p m e n t s 
i n  t h e  m o d e r n  o r g a n i z a t i o n :  c o g n i t i v e  a p p r o a c h ” , 
the section “Applications of economics, management, sociology, statistics and their other branches”, 
the section “Applications of the financial analysis,  accounting and audi t 
of the (credit) organization based on the cognitive modeling technology” : 
t h e  m a t e r i a l s  o f  “ T h e  I I I r d  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 
o n  a p p l i e d  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 
RF, Saint-Petersburg city, the 01st-31st of October 2017 y. – SPb.: “SIO "ACNS"”, 2017. – 4 p. 
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423. V e t r o v  A . N .  T h e  a p p l i e d  r e s e a r c h e s  f i n a n c i n g  d i r e c t i o n 
“Cognitive modeling in the biological a nd medical sciences” (“NBME”) 
o f  “ S F  " S F A  C M T "  n .  a .  P r o k o p e n k o  N . A . ”  /  A . N .  V e t r o v  // 
“ I m p r o v e m e n t  o f  q u a l i t y  o f  r e s e a r c h e s  a n d  d e v e l o p m e n t s 
i n  t h e  m o d e r n  o r g a n i z a t i o n :  c o g n i t i v e  a p p r o a c h ” , 
the section “Applications of biology, ecology and physiology of p lants”, 
t h e  s e c t i o n  “ A p p l i c a t i o n s  o f  b i o - t e c h n o l o g y ,  b i o - m e d i c i n e , 
e r g o n o m i c s  a n d  l a b o r  s a f e t y  o f  o r g a n i c  i n d i v i d u a l s ” : 
t h e  m a t e r i a l s  o f  “ T h e  I I I r d  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 
o n  a p p l i e d  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 
RF, Saint-Petersburg city, the 01st-31st of October 2017 y. – SPb.: “SIO "ACNS"”, 2017. – 3 p. 

424. V e t r o v  A . N .  T h e  a p p l i e d  r e s e a r c h e s  f i n a n c i n g  d i r e c t i o n 
“Cognitive modeling in the humanitarian sciences, art and creativity” (“NGNOT”) 
o f  “SF  "SFA CMT"  n .  a .  P rokop enko  N .A”  (p a r t  1 )  /  A .N .  Ve t rov  // 
“ I m p r o v e m e n t  o f  q u a l i t y  o f  r e s e a r c h e s  a n d  d e v e l o p m e n t s 
i n  t h e  m o d e r n  o r g a n i z a t i o n :  c o g n i t i v e  a p p r o a c h ” , 
t h e  s e c t i o n  “ A p p l i c a t i o n s  o f  ( c o g n i t i v e )  l i n g u i s t i c s , 
( n a t i o n a l )  c r e a t i v i t y ,  c u l t u r e ,  a r t  a n d  r e l i g i o n ” , 
t h e  s e c t i o n  “ A p p l i c a t i o n s  o f  l i t e r a t u r e ,  s c i e n c e - s t u d y ,  p h i l o s o p h y , 
j o u r n a l i s m  a n d  m a s s  c o m m u n i c a t i o n  m e a n s ” : 
t h e  m a t e r i a l s  o f  “ T h e  I I I r d  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 
o n  a p p l i e d  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 
RF, Saint-Petersburg city, the 01st-31st of October 2017 y. – SPb.: “SIO "ACNS"”, 2017. – 3 p. 

425. V e t r o v  A . N .  T h e  a p p l i e d  r e s e a r c h e s  f i n a n c i n g  d i r e c t i o n 
“Cognitive modeling in the humanitarian sciences, art and creativity” (“NGNOT”) 
o f  “SF  "SFA CMT" n .  a .  P rokopenko  N.A.”  (par t  2 )  /  A .N.  Vet rov  // 
“ I m p r o v e m e n t  o f  q u a l i t y  o f  r e s e a r c h e s  a n d  d e v e l o p m e n t s 
i n  t h e  m o d e r n  o r g a n i z a t i o n :  c o g n i t i v e  a p p r o a c h ” , 
the section “Applications of problems of (cognitive) psychology, education, science 
and suppor t  of  young scient is t s  ( the  programs of  grants  and o thers )” , 
the section “Applications of innovations of the project "The Russian encyclopedias", 
philosophy of science, technics and technology on the branches of knowledge”: 
t h e  m a t e r i a l s  o f  “ T h e  I I I r d  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 
o n  a p p l i e d  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 
RF, Saint-Petersburg city, the 01st-31st of October 2017 y. – SPb.: “SIO "ACNS"”, 2017. – 3 p. 

426. V e t r o v  A . N .  T h e  a p p l i e d  r e s e a r c h e s  f i n a n c i n g  d i r e c t i o n 
“ C o g n i t i v e  m o d e l i n g  i n  t h e  p h y s i c a l  t r a i n i n g  a n d  s p o r t ”  ( “ N F S ” ) 
o f  “ S F  " S F A  C M T "  n .  a .  P r o k o p e n k o  N . A . ”  /  A . N .  V e t r o v  // 
“ I m p r o v e m e n t  o f  q u a l i t y  o f  r e s e a r c h e s  a n d  d e v e l o p m e n t s 
i n  t h e  m o d e r n  o r g a n i z a t i o n :  c o g n i t i v e  a p p r o a c h ” , 
t h e  s e c t i o n  “ A p p l i c a t i o n s  o f  s p o r t ,  s p o r t s  s c i e n c e s  a n d  a c t i o n s ” : 
t h e  m a t e r i a l s  o f  “ T h e  I I I r d  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 
o n  a p p l i e d  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 
RF, Saint-Petersburg city, the 01st-31st of October 2017 y. – SPb.: “SIO "ACNS"”, 2017. – 1 p. 

427. V e t r o v  A . N .  T h e  a p p l i e d  r e s e a r c h e s  f i n a n c i n g  d i r e c t i o n 
“ C o g n i t i v e  m o d e l i n g  i n  t h e  m i l i t a r y  s c i e n c e s ”  ( “ N V N ” ) 
o f  “ S F  " S F A  C M T "  n .  a .  P r o k o p e n k o  N . A . ”  /  A . N .  V e t r o v  // 
“ I m p r o v e m e n t  o f  q u a l i t y  o f  r e s e a r c h e s  a n d  d e v e l o p m e n t s 
i n  t h e  m o d e r n  o r g a n i z a t i o n :  c o g n i t i v e  a p p r o a c h ” , 
t h e  s e c t i o n  “ A p p l i c a t i o n s  o f  a r c h i t e c t u r e ,  c o n s t r u c t i o n ,  t e c h n i c s , 
h i s t o r y ,  e d u c a t i o n ,  p o l i t i c s  a n d  e c o n o m i c s  i n  t h e  a r m e d  f o r c e s ” : 
t h e  m a t e r i a l s  o f  “ T h e  I I I r d  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 
o n  a p p l i e d  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 
RF, Saint-Petersburg city, the 01st-31st of October 2017 y. – SPb.: “SIO "ACNS"”, 2017. – 1 p. 



 220 

428. Vetrov A.N. The fundamental researches (financing) exhibitions branc h 

“ C o g n i t i v e  m o d e l i n g  i n  t h e  m a t h e m a t i c a l  s c i e n c e s ”  ( “ O M N ” ) 

of “"SPbEC n. a. Brezhnev L.I." at "EAST n. a. Sobchak A.A."” / A.N. Vetrov // 

“Actual problems of modern science and technology : cognitive approach”, 

the  sect ion  “Theory  of  mathemat ics  and the  complex system an alys i s 

b a s e d  o n  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 ” , 

t h e  s e c t i o n  “ T h e o r y  o f  c y b e r n e t i c s  a n d  ( c o g n i t i v e )  i n f o r m a t i c s ” : 

t h e  m a t e r i a l s  o f  “ T h e  I V t h  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 

o n  f u n d a m e n t a l  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 

RF, Saint-Petersburg city, the 01st-31st of March 2018 y. – SPb.: “SIO "ACNS"”, 2018. – 3 p. 

429. Vetrov A.N. The fundamental researches (financing) exhibitions branc h 

“ C o g n i t i v e  m o d e l i n g  i n  t h e  p h y s i c a l  s c i e n c e s ”  ( “ O F N ” ) 

of “"SPbEC n. a. Brezhnev L.I." at "EAST n. a. Sobchak A.A."” / A.N. Vetrov // 

“Actual problems of modern science and technology: cognitive approach”, 

t h e  s e c t i o n  “ T h e o r y  o f  p h y s i c s ,  a s t r o n o my  a n d  s p a c e  r e s e a r c h e s ” , 

the section “Theory of nuclear physics and physics of atomic nucleus” : 

t h e  m a t e r i a l s  o f  “ T h e  I V t h  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 

o n  f u n d a m e n t a l  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 

RF, Saint-Petersburg city, the 01st-31st of March 2018 y. – SPb.: “SIO "ACNS"”, 2018. – 2 p. 

430. Vetrov A.N. The fundamental researches (financing) exhibitions branc h 

“Cognitive modeling in the nano-technologies and information technologies” (“ONIT”) 

of “"SPbEC n. a. Brezhnev L.I." at "EAST n. a. Sobchak A.A."” / A.N. Vetrov // 

“Actual problems of modern science and technology : cognitive approach”, 

the section “Theory of electronics,  radio -engineering and connection”, 

the section “Theory of automatics, computer engineering and the system analysis 

b a s e d  o n  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 ” , 

the section “Theory of nano-technologies for the mechanical-engineering, instrument-making, 

polygraphy, reprography and photo-cinema-technics, the light and food-processing industry, 

t r a n s p o r t ,  a r c h i t e c t u r e  a n d  c o n s t r u c t i o n ” : 

t h e  m a t e r i a l s  o f  “ T h e  I V t h  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 

o n  f u n d a m e n t a l  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 

RF, Saint-Petersburg city, the 01st-31st of March 2018 y. – SPb.: “SIO "ACNS"”, 2018. – 6 p. 

431. Vetrov A.N. The fundamental researches (financing) exhibitions branc h 

“ C o g n i t i v e  m o d e l i n g  i n  t h e  e x a c t  s c i e n c e s ”  ( “ O E M M P U ” ) 

of “"SPbEC n. a. Brezhnev L.I." at "EAST n. a. Sobchak A.A."” / A.N. Vetrov // 

“Actual problems of modern science and technology: cognitive approach”, 

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

the section “Theory of mechanical-engineering, instrument-making and metrology”, 

the  sec t ion  “Theory  of  power -engineer ing  and e lec t r i c-engineer ing” : 

t h e  m a t e r i a l s  o f  “ T h e  I V t h  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 

o n  f u n d a m e n t a l  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 

RF, Saint-Petersburg city, the 01st-31st of March 2018 y. – SPb.: “SIO "ACNS"”, 2018. – 3 p. 
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432. Vetrov A.N. The fundamental r esearches (financing) exhibitions branch 
“Cognitive modeling in the industry and chemical sciences” (“OHNM” ) 
of “"SPbEC n. a. Brezhnev L.I." at "EAST n. a. Sobchak A.A."” / A.N. Vetrov // 
“Actual problems of modern science and technology : cognitive approach”, 
the section “Theory of the light, food, forest and wood-processing industry, 
the architecture and construction, the agricultural, wood, water and fish economy and aqua-culture”, 
the section “Theory of chemistry, chemical technology and chemical industry”: 
t h e  m a t e r i a l s  o f  “ T h e  I V t h  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 
o n  f u n d a m e n t a l  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 
RF, Saint-Petersburg city, the 01st-31st of March 2018 y. – SPb.: “SIO "ACNS"”, 2018. – 3 p. 

433. Vetrov A.N. The fundamental researches (financing) exhi bitions branch 
“ C o g n i t i v e  m o d e l i n g  i n  t h e  b i o l o g i c a l  s c i e n c e s ”  ( “ O B N ” ) 
of “"SPbEC n. a. Brezhnev L.I." at "EAST n. a. Sobchak A.A."” / A.N. Vetrov // 
“Actual problems of modern science and technology : cognitive approach”, 
t h e  s e c t i o n  “ T h e o r y  o f  b i o l o g y  a n d  p h a r m a c o l o g y ” , 
t h e  s e c t i o n  “ T h e o r y  o f  p h y s i c a l - c h e m i c a l  b i o - t e c h n o l o g y ” : 
t h e  m a t e r i a l s  o f  “ T h e  I V t h  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 
o n  f u n d a m e n t a l  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 
RF, Saint-Petersburg city, the 01st-31st of March 2018 y. – SPb.: “SIO "ACNS"”, 2018. – 2 p. 

434. Vetrov A.N. The fundamental researches (financing) exhibitions branc h 
“ C o g n i t i v e  m o d e l i n g  i n  t h e  p h y s i o l o g y , 
f u n d a m e n t a l  m e d i c i n e  a n d  p u b l i c - h e a l t h - s e r v i c e s ”  ( “ O F F M ” ) 
of “"SPbEC n. a. Brezhnev L.I." at "EAST n. a. Sobchak A.A."” / A.N. Vetrov // 
“Actual problems of modern science and technology: cognitive approach”, 
the section “Theory of physiology, bio-physiology and private physiology”, 
the sect ion “Theory of  medicine,  publ ic -heal th-services,  labor  safety , 
e n v i r o n m e n t  p r e s e r v a t i o n  a n d  e c o l o g y  o f  p e r s o n ” : 
t h e  m a t e r i a l s  o f  “ T h e  I V t h  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 
o n  f u n d a m e n t a l  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 
RF, Saint-Petersburg city, the 01st-31st of March 2018 y. – SPb.: “SIO "ACNS"”, 2018. – 3 p. 

435. Vetrov A.N. The fundamental researches (fin ancing) exhibit ions branch 
“ C o g n i t i v e  m o d e l i n g  i n  t h e  s c i e n c e s  a b o u t  T h e  E a r t h ”  ( “ O N Z ” ) 
of “"SPbEC n. a. Brezhnev L.I." at "EAST n. a. Sobchak A.A."” / A.N. Vetrov // 
“Actual problems of modern science and technology : cognitive approach”, 
the sect ion “Theory of  geo-physics ,  geology,  mining and metal lurgy” , 
the section “Theory of oceanology, structure and physics of atmosphere , 
g e o d e s y ,  c a r t o g r a p h y  a n d  g e o g r a p h y  o f  T h e  E a r t h  a n d  p l a n e t s ” : 
t h e  m a t e r i a l s  o f  “ T h e  I V t h  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 
o n  f u n d a m e n t a l  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 
RF, Saint-Petersburg city, the 01st-31st of March 2018 y. – SPb.: “SIO "ACNS"”, 2018. – 3 p. 

436. Vetrov A.N. The fundamental researches (financing) exhibitions branc h 
“ C o g n i t i v e  m o d e l i n g  i n  t h e  s o c i a l  s c i e n c e s ”  ( “ O O N ” ) 
of “"SPbEC n. a. Brezhnev L.I." at "EAST n. a. Sobchak A.A."” / A.N. Vetrov // 
“Actual problems of modern science and technology : cognitive approach”, 
t h e  s e c t i o n  “ T h e o r y  o f  s o c i a l  s c i e n c e s ,  p h i l o s o p h y ,  s c i e n c e - s t u d y , 
p o l i t i c s  a n d  p o l i t i c a l  s c i e n c e s ,  s o c i o l o g y ,  ( c o g n i t i v e )  p s y c h o l o g y , 
s t a t e ,  l a w  a n d  j u r i s p r u d e n t i a l  s c i e n c e s , 
p a t e n t i n g  b u s i n e s s ,  i n v e n t i o n  a n d  r a t i o n a l i z a t i o n - w o r k ” , 
the section “Theory of economics and economic sciences, organization, management, statistics 
and the financial analysis based on the co gnitive modeling technology”: 
t h e  m a t e r i a l s  o f  “ T h e  I V t h  i n t e r n a t i o n a l  s c i e n t i f i c  c o n f e r e n c e 
o n  f u n d a m e n t a l  s c i e n c e s ”  ( “ S I O  " A C N S " ” ) , 
RF, Saint-Petersburg city, the 01st-31st of March 2018 y. – SPb.: “SIO "ACNS"”, 2018. – 6 p. 
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437. Vetrov A.N. The fundamental r esearches (financing) exhibitions branch 

“ C o g n i t i v e  m o d e l i n g  i n  t h e  g l o b a l  p r o b l e m s 

a n d  i n t e r n a t i o n a l  r e l a t i o n s ”  ( “ O G P M O ” ) 

of “"SPbEC n. a. Brezhnev L.I." at "EAST n. a. Sobchak A.A."” / A.N. Vetrov // 

“Actual problems of modern science and technology : cognitive approach”, 

the section “Theory of demography, pedagogics and national education, standardization, 

the complex studying of separate countries and regions, the general and complex problems 

of natural, exact, technical, public and applied sciences and manufacture branches”, 

the section “Theory of culture and cultural -science, art  and art -science, 

m a s s  c o m m u n i c a t i o n ,  j o u r n a l i s m  a n d  m a s s  m e d i a  m e a n s ,  r e l i g i o n , 

i n t e r n a l  t r a d e  a n d  t o u r i s t - e x c u r s i o n  s e r v i c e ,  e x t e r n a l  t r a d e , 

t r a n s p o r t ,  h o u s i n g - c o m m u n a l  e c o n o m y ,  h o u s e k e e p i n g 
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