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BASED ON THE COGNITIVE MODELS 

 
Vetrov A.N. The features of realization of the semantic model of saving, extracting and searching 

of the information for the adaptive electronic library based on the cognitive models . 

Abstract. The semantic model of saving, extracting and searching of the information 

for the adaptive electronic library based on the parametrical cognitive models block is presented. 

The informatization of establishments of the system of education acts as the difficult scientific problem, 

init iat ing directly the consideration of a wide range of diverse scientific areas , 

and also the creation of innovative approaches, methods, technologies and algorithms 

at realization of the automation means at the basis of the information-educational environment, 

which provide a possibility of the analysis and increase in efficiency of functionin g 

o f  the  var ious  au tomated  t ra ining  systems (a t  d i s tance )  of  a  new gene ra t ion . 

In this scientific article are stated some results of scientific research of the author , 

di rected  to development of  the innovative environment  of automated  t rainin g 

with the properties of adaptation based on the cognitive models and its new components. 

Th e  o b j ec t  o f  re sea rch  i s  d i re c t l y  t h e  i n fo rma t io n -ed u ca t i on a l  en v i ro n men t 

o f  the  au tomated  ( remote )  t ra in ing  sys tem o f  the  educat ional  e s tab l i shment . 

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  a u t o m a t e d  ( r e m o t e )  t r a i n i n g  s y s t e m 

with the properties of adaptation based on the parametrical cognitive models block . 

The research is directed to the possibility of the system analysis  of the automated 

information educational environments and the realization of the means of training of a new generation, 

providing the individually -oriented controlled process of formation of knowledg e 

of the diverse contingent of trainees taking into account the level of residual knowledge of trainees 

and the various individual features of personality of the subjects of training (at distance). 

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

of new information technologies and the expansion of sphere of their use in education , 

providing the possibility of realization of the means of adaptive training (at distance) 

in  the  au tomated  in format ion -educat ional  envi ronment s  of  a  new genera t ion , 

taking into account the physiological, psychological, linguistic and other feature s 

of the subjects of educational proces s (as the controlled technological process) , 

that, eventually, will allow to provide the formation of knowledge of each traine e 

w i t h  t h e  m in i m a l  l o a d in g s ,  t r a n s a c t i o n  a n d  t e mp o r a r y  ex p e n s e s  ( d e l ay s ) , 

and also to sustain the required level of professional  preparation of the trainees . 

The purpose of research  is directly the increase in the efficiency of functionin g 

of the information-educational environments  of the automated (remote) trainin g 

due to realization of the individually-oriented formation of knowledge of the trainee 

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

on the basis o f the developed innovat ive parametr ical  cognit ive  models b loc k 

and the realized complex of programs for automation of the various tasks of research. 

The duplex channel of information interaction realizes the exchange of diverse information 

between the subjects of training and the means of training and has a set of specific features. 

K e y w o r d s :  t h e  a d ap t i v e  e l e c t r o n i c  l i b r a r y ,  t h e  i n fo r m a t io n  f r a g m en t , 

the (parametrical) cognit ive model,  the automated training system (at  distance) , 

the means of training, the subject of training, the cognitive modeling technology . 



1 .  Intro duct ion .  The  process  o f  in format ion  in t e rac t io n 

as  the  exchange  of  a  se t  o f  in format ion  f ragments  (messages ) 

between the diverse subjects  of training and the means of training 

in  the cer tain  (c lassical)  informat ion-educat ional  environmen t 

o f  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  ( a t  d i s t a n c e ) 

i s  s i g n i f i c a n t l y  m e d i a t e d  ( d i f f i c u l t  [ 1 - 1 8 ,  2 1 - 6 0 ] ) 

w i th  th e  p ro no u n ced  l im i t a t io n  o f  co mmu n ica t iv e  d up lex i ty : 

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

( tu tors ,  teacher s ,  exper t s  in  sub jec t  a rea  and  me thodolog is t s ) 

i n t e r ac t  w i th  th e  sca r ce  u n i t s  –  t h e  co n su mer s  o f  in fo rma t io n 

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

o f  the  var ious  innovat iv e  hardware  and  sof tware  components . 

A set of functions and tasks allows to allocate the certain components 

with adaptation based on the parametrical cognitive models block (fig. 1). 
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Fig. 1. The generalized structure of the information-educational environment  

of the automated training system with the properties of adaptation  

based on the parametrical cognitive models block 

T h e  p r o p o s e d  ( d i r e c t l y  b y  t h e  au t h o r )  s e ma n t i c  mo d e l 

of saving, extracting and searching of the information of the information resource 

( th e  su b jec t  o f  s tu d y in g)  ( in  th e  ce r t a in  in format io n  s to r ag e ) 

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

based  on the  (developed by the au thor )  adapt ive represen tat ion 

of sequence of information fragments processor ( fig. 2) [19, 20]. 
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Fig. 2. The structure of the adaptive representation  

of sequence of information fragments processor 



2. The features of the structure of the semantic model of saving, 

extracting and searching of the information for the adaptive electronic library 

based on the innovative parametrical cognitive models block . 

The main  (bas ic)  in format ion  e lement s  o f  the  semant ic  mode l 

of saving, extracting and searching of the information directly include : 

the algorithm of saving and extracting of the information (expressed in the form of data) 

for the innovative adaptive representation of sequence of informatio n 

fragments processor (the procedures of control of the display of information), 

the library of information fragments (the library of frames of content ) 

containing the textual and graphical content of information fragments , 

the library of purposes of search in the information fragments (the library of purposes), 

the algorithm of formation of information fragment of the electronic library, 

the algorithm of reconstruction of the meta-model of the purposes of search in the inf. resources, 

the tree of the purposes of search of the textual and graphical content of information, 

the information structure (the table of contents and links between the inf. fragments), 

the alphabetical-subject (semantic) index of the information resources 

(the alphabetical-subject list of terms and definitions by activat ion, 

t h e  l i b r a ry  o f  f r ames  wi th  th e  t ex tu a l  an d  g r ap hica l  co n ten t , 

the libraries of properties, actions and descriptions of the textual and graphical objects), 

the list of literary sources of the information resource and others ( fig. 3). 
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Fig. 3. The structure of the semantic model  

of saving, extracting and searching of the information 



3. The structure of the parametrical cognitive models block . 

The innovat ive parametr ica l  cognit ive models b lock inc ludes : 

the parametrical cognitive model of the subject of training ( fig. 4) 

and the parametrical cognitive model of the means of training ( fig. 5) 

with the possibility of dynamic cloning, verification and subverification . 

For the creation, the analysis and the increase in the efficiency of functioning 

of the information-educational environment of the automated training system 

(at distance) it was developed the parametrical cognitive models block, 

i n c l u d i n g  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  o f  t w o  t y p e s : 

• the cognitive model of the subject of training allows to analyze 

the efficiency of the process of the formation of knowledge of trainees, 

arriving from the flows of information, generated by the means 

of inf.-educational environment of the automated training system 

and which are adsorbed at the level of a psychophysiologica l 

construct of head brain of the certain subject of training , 

ac t s  a s  th e  d i f f i cu l t  r epe r to i r e  o f  v a r iou s  p a r ame te r s , 

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

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

of the sensory perception of information by the visua l 

and acoustic analyzers of the organic individual (human); 

o psychological –  reflects the convergent and divergen t 

intellectual abilities, learning ability and cognitive styles 

of the subject of training at the working with the means of training; 

o l i n g u i s t i c  –  t h e  n a t u r a l - l a n g u a g e  a s p e c t s 

of virtual communication (level of proficiency in language 

of a statement and a set of elements of interface of the program); 

• the cognitive model of the means of training accumulates the parameters, 

characterizing a set of technical characteristics of the means of training, 

influencing on the display of the sequence of inf. fragments , 

reflecting the content of the subject of studying by the different way 

and it is differentiated directly on a set of diverse portraits; 

o physio logical  –  charac ter izes the features  of  visua l 

representation of the information fragments: the parameters 

of background, font and color schemes of display of a content; 

o psychological – the way of representation of a sequence 

of  tra ining  inf luences  to  the con tingent  of  trainees : 

the kind of displayed information, the style and speed of representation 

of a sequence of information fragments (information) 

by the algorithm of a program (the program realization) ; 

o linguistic – reflects the language aspects of communication 

in the inf.-educational environment of the automated training. 
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The cognitive model of the subject of training characterizes the individual features of perception,  

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

Psychological aspect Linguistic aspect 
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Fig. 4. The structure of the parametrical cognitive model of the subject of training 
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The cognitive model of the means of training characterizes the potentially possible kind, style and features of generation  

of the information-educational influences in the process of individually-oriented formation of knowledge 
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Fig. 5. The structure of the parametrical cognitive model of the means of training 



4. The structure of the information model of the information resource. 

T h e  d e v e lo p ed  u n i v e r s a l  s t r u c t u r e  o f  t h e  i n fo rm a t i o n  m o d e l 

of the information resource (the subject of studying) includes directly : 

the codes of the information resource of the information storage of the el. library, 

the parametrical cognitive model of the subject of training by defaul t 

(for the accounting of the individual features of personality of the subject of training), 

the parametrical cognitive model of the means of train ing by default 

(for the accounting of the potential technical possibilities of the means of training), 

the universal ten-digit classifier for the identification of specialty , 

the national or foreign language of statement of the content of information, 

the cover page (the form-factor, the type of paper, the type of cover and others), 

the name of the information resource (the carrier of information) , 

the author by the personal contribution (the list of co-authors by the certain contribution), 

the place of location (the name of organization), the country and city, 

the year (the official date) of creation, deposition and publication , 

the quantity of pages, pictures, tables and bibliographic sources , 

the authority-body of official deposition and registration in RF and abroad, 

the abstract (preface) of the information resource on the carrier of information, 

the table of content, the introduction, the main part (volume, part, section, module, chapter, 

paragraph, note, control questions, page and information fragme nt), 

the conclusion, the dictionary with the list of key terms (words) and definitions, 

the alphabetical-subject index, the bibliographic section (the list of literature) 

and the section of additional information (explanations and comments) (fig. 6). 
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Fig. 6. The structure of the information model of the information resource (the subject of studying) 



5. The features of the structure and communication of the information elements 

of the adaptive electronic textbook in the adaptive electronic library . 

The  in format ion  e lemen ts  o f  the  adap t ive  e lec t ron ic  tex tboo k 

of the adaptive electronic library are related  with the information 

elements of the semantic model of saving and extracting of the data: 

a) the main block of information i= {1, N} (Portion 1, ..., Portion N ) 

is connected with the certain main information fragment i= {1, N} ; 

b) the main block of control questions k= {1, K} (Portion 1, ..., Portion K) 

is connected with the certain main control block (contr. questions) k = {1, K}; 

c) the additional block of information j= {1, M} (Portion 1, ..., Portion M) 

is connected with the certain additional information fragment j= {1, M}; 

d) the additional block of control questions l= {1, L} (Portion 1, ..., Portion L) 

is connected with the certain add. control block (contr. questions) l= {1, L}. 

6. The features of assignment of the linguistic processor . 

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

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

of the certain localization of interface and the localization of database 

a t  t h e  l ev e l  o f  p rog ram  r ea l i za t io n  ( th e  comp u te r  p rog ram) . 

7 .  С o n c l u s i o n .  T h e  d e v e l o p e d  s e m a n t i c  m o d e l 

of saving, extracting and searching of the information of the information resource 

(the subject of studying) in the information storage at the level of interface 

al lows to  provide the work of  the var ious qual if ied spec ial i st s : 

a guest, a reader, a librarian, an expert, an analyst, a consultant and others. 

The differentiation of the rights of access in the program realization is provided by: 

the procedure of registration of the user, the selector of the modes of functioning 

of the adaptive electronic library at the work ing of the final user , 

the procedure of primary initialization and processing of the events of user and system, 

the procedure of selection and analysis of the structured data of the systematic 

(bibliographic) catalogue and the sources of information (the inf. resources), 

the procedure of checking of the correctness and integrity of the structured data, 

the procedure of selection and processing of the requests to the data bank (databases), 

the procedure of archiving and reserve copying of the structured data . 

As the result of the carried out scientific research there was made 

the complex analysis of the fundamental (theoretical) provision s 

of creation and the principles of functioning of the (adaptive) means of training 

in the basis of the automated information-educational environments, 

and also the problematics of their introduction  and practical use . 

It has been developed the semantic model of storing, extracting and searching 

of information of the information resource (the subject of studying) 

in the information storage of the environment of automated training 

with the properties of adaptation based on the parametrical cognitive models. 
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Hershey,  PA: “Medical  in format ion science reference” ,  2022.  –  307 p . 

24. Evolution of learning and memory mechanisms / edited  by M.A. Krause, 
K . L .  H o l l i s ,  M . R .  P a p i n i .  –  C a m b r i d g e ,  U K ;  N e w  Y o r k ,  N Y : 
“ C a m b r i d g e  u n i v e r s i t y  p r e s s ” ,  2 0 2 2 .  –  4 0 8  p . 

25. B o l e s  D . B .  C o g n i t i v e  e v o l u t i o n :  f r o m  s i n g l e  c e l l s 
to the human mind / D.B. Boles. – New York, NY: “Routledge”, 2022. – 424 p. 

26. N a t u r a l  l a n g u a g e  p r o c e s s i n g  i n  a r t i f i c i a l  i n t e l l i g e n c e  / 
e d i t e d  b y  B . K .  M i s h r a  a n d  R .  K u m a r .  –  B u r l i n g t o n ,  O N ,  C a n a d a ; 
P a l m  b a y ,  F l o r i d a :  “ A p p l e  a c a d e m i c  p r e s s ” ,  2 0 2 1 .  –  2 7 8  p . 

27. Lieto A. Cognitive design for artificial minds / A. Lieto. – Abingdon, Oxon; 
New York, NY: “Routledge” ,  “Taylor & Francis group” ,  2021. –  136 p. 

28. Groome D. Introduction to cognitive psychology: processes and disorders / D. Groome and others. – 
Milton park, Abingdon, Oxon; New York, NY: “Routledge”, 2021. – 444 p. 

29. Wang Zh.J. Cognitive choice modeling / Zh.J. Wang and J.R. Busemeyer. – 
C a m b r i d g e ,  M a s s a c h u s e t t s :  “ T h e  M I T  p r e s s ” ,  2 0 2 1 .  –  2 8 6  p . 

30. Reichle E.D. Computational models of reading: formal descriptions of the min d 
in action / E.D. Reichle. – New York: “Oxford university press”, 2021. – 544 p. 

31. M o n t e - S e r r a t  D . M .  N a t u r a l  l a n g u a g e  f o r  a r t i f i c i a l  i n t e l l i g e n c e  / 
D.M. Monte -Serrat ,  C.  Cattani .  –  Waltham: “Elsevier” ,  2021.  –  252 p. 

32. Hamada M. Learning words from reading: a cognitive model of word-meaning inference / 
M. Hamada. – London; New York: “Bloomsbury academic”, 2021. – 172 p. 

33. Lefrançois G.R. Theories of human learning: Mrs Gribbin’s cat / G.R. Lefrançois. – 
Cambridge; New York, NY: “Cambridge university press” , 2020. – 566 p. 

34. Cognitive and affective perspectives on immersive technology in education  / 
edited by R.Z. Zheng. – Hershey, PA: “Information science reference”, 2020. – 337 p. 

35. C o g n i t i v e  i n f o r m a t i c s ,  co m p u t e r  m o d e l l i n g  an d  co g n i t i v e  s c i e n ce , 
vol .  1:  theory,  case studie s  and applicat ions /  G.R.  Sinha,  J .S.  Suri .  – 
S a n  D i e g o :  “ E l s e v i e r  a c a d e m i c  p r e s s ” ,  2 0 2 0 .  –  4 1 0  p . 

36. H u m a n - c o m p u t e r  i n t e r a c t i o n  /  T .  O z s e v e n . – 
N e w  Y o r k :  “ N o v a  s c i e n c e  p u b l i s h e r s ” ,  2 0 2 0 .  –  2 3 0  p . 

37. Cogni t ive  analyt ics :  concepts,  methodologies,  tools  and  applicat ions  / 
I n f o r m a t i o n  r e s o u r c e s  m a n a g e m e n t  a s s o c i a t i o n . – 
H e r s h e y ,  P A :  “ E n g i n e e r i n g  s c i e n c e  r e f e r e n c e ” ,  2 0 2 0 .  –  1 9 6 1  p . 

38. A n d e r s o n  J . R .  C o g n i t i v e  p s y c h o l o g y  a n d  i t s  i m p l i c a t i o n s /  
J .R.  Anderson .  –  New York ,  NY:  “Wo rth  publ i she rs” ,  2020 .  –  560  p . 

39. L a w r y  T .  A r t i f i c i a l  i n t e l l i g e n c e  i n  h e a l t h c a r e :  a  l e a d e r ’ s  g u i d e 
to  winning  in  the  new age  of  in te l l igen t  hea l th  syst ems /  T .  Lawry . – 
B o c a  R a t o n :  “ C R C  p r e s s ” ,  “ T a y l o r  &  F r a n c i s ” ,  2 0 2 0 .  –  2 2 2  p . 

40. El-Zawawy A.M. Exploring the cognitive processes of simultaneous interpreting: 
English-Arabic-English dynamics / A.M. El-Zawawy. – Lanham: “Lexington books”, 2019. – 175 p. 

41. Z o e l l n e r  B . P .  L e a r n i n g  s i m u l a t i o n s  i n  e d u c a t i o n  / 
B . P .  Z o e l l n e r .  –  N e w  Y o r k :  “ R o u t l e d g e ” ,  2 0 1 9 .  –  1 5 8  p . 

42. C o g n i t i v e  a r c h i t e c tu r e s  /  e d i t e d  b y  M . I . A .  F e r r e i r a ,  J . S .  S e q u e i r a , 
R. Ventura.  –  Cham: “Springer international publishing” ,  2019.  –  278 p. 

43. R e s e a r c h i n g  c o g n i t i v e  p r o c e s s e s  o f  t r a n s l a t i o n  /  e d i t e d  b y  D .  L i , 
V.L. Cheng Lei, Yu. He. – Singapore: “Springer Singapore”, 2019. – 201 p. 



44. Cogni t ive in formatics and soft  computing:  p roceeding of CISC 2017  / 
e d i t e d  b y  P . K .  M a l l i c k ,  V . E .  B a l a s ,  A . K .  B h o i ,  A . F .  Z o b a a . – 
S i n g a p o r e :  “ S p r i n g e r  S i n g a p o r e ” ,  2 0 1 9 .  –  8 0 9  p . 

45. McBride D.M.  Cognitive psychology: theory, process  and methodology / 
D.M. McBride, J.C. Cutting. – Los Angeles; London: “SAGE”, 2019. – 382 p. 

46. C o g n i t i v e  l i n g u i s t i c s  /  e d i t e d  b y  E .  D ą b r o w s k a  a n d  D .  D i v j a k . – 
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А.Н. ВЕТРОВ 

ОСОБЕННОСТИ РЕАЛИЗАЦИИ СЕМАНТИЧЕСКОЙ МОДЕЛИ  

СОХРАНЕНИЯ, ИЗВЛЕЧЕНИЯ И ПОИСКА ИНФОРМАЦИИ  

ДЛЯ АДАПТИВНОЙ ЭЛЕКТРОННОЙ БИБЛИОТЕКИ  

НА ОСНОВЕ КОГНИТИВНЫХ МОДЕЛЕЙ 
 

Ветров А.Н. Особенности реализации семантической модели сохранения, извлечения и поиска 

информации для адаптивной электронной библиотеки на основе когнитивных моделей. 

Аннотация. Представлена семантическая модель сохранения, извлечения и поиска информации 

для адаптивной электронной библиотеки на основе блока параметрических когнитивных моделей. 

Информатизация учреждений системы образования выступает сложной научной проблемой, 

инициирующей непосредственно рассмотрение широкого круга разнородных научных областей, 

а также создание инновационных подходов, методов, технологий и алгоритмо в 

при реализации средств автоматизации в основе информационно-образовательной среды, 

которые обеспечивают возможность анализа и повышения эффективности функционирования 

различных систем автоматизированного обучения (на расстоянии) нового поколения . 

В этой научной статье изложены некоторые результаты научного исследования автора, 

направленного на разработку инновационной среды автоматизированного обучени я 

со свойствами адаптации на основе когнитивных моделей и ее новых компонентов . 

Объектом исследования является непосредственно информационно-образовательная среда 

системы автоматизированного (дистанционного) обучения образовательного учреждения. 

Предметом исследования выступает система автоматизированного (дистанционного) обучения 

со свойствами адаптации на основе блока параметрических когнитивных моделей . 

Исследование направлено на возможность системного анализа автоматизированных 

информационно-образовательных сред и реализацию средств обучения нового поколения, 

обеспечивающих индивидуально-ориентированный управляемый процесс формирования знаний 

разнородного контингента обучаемых с учетом уровня остаточных знаний обучаемых 

и различных индивидуальных особенностей личности субъектов обучения (на расстоянии). 

Гипотеза исследования основывается на предположениях о непрерывности развития 

новых информационных технологий и расширении сферы их использования в образовании, 

обеспечивающих возможность реализации средств адаптивного обучения (на расстоянии) 

в автоматизированных информационно-образовательных средах нового поколения , 

учитывающих физиологические, психологические, лингвистические и другие особенности 

субъектов образовательного процесса (как управляемого технологического процесса), 

что, в конечном счете, позволит обеспечить формирование знаний каждого обучаемого 

с минимальными нагрузками, транзакционными и временными издержками (задержками), 

а также выдержать требуемый уровень профессиональной подготовки о бучаемых. 

Целью исследования является непосредственно повышение эффективности функционирования 

информационно-образовательных сред автоматизированного (дистанционного) обучения 

за счет реализации индивидуально-ориентированного формирования знаний обучаемого 

с использованием адаптивной генерации разнородных образовательных воздействий 

на основе разработанного инновационного блока параметрических когнитивных моделей 

и реализованного комплекса программ для автоматизации различных задач исследования. 

Дуплексный канал информационного взаимодействия реализует обмен разнородной информацией 

между субъектами обучения и средствами обучения и имеет ряд специфических особенностей. 

Ключевые слова: адаптивная электронная библиотека, информационный фрагмент, 

(параметрическая) когнитивная модель, система автоматизированного обучения (на расстоянии), 

средство обучения, субъект обучения, технология когнитивного моделирования . 
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