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Zj. Z
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Z2=<S2, T2, F2, α2>, Z
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P. α2 -  α T2;

Z2= PZ. P=S×[τj, τj+1], 

, Z, . . 
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. 3.4. , 

. 

, 

, 

, , 

  . 
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3.3. 

, 

, 

[28, 30, 36]. 

, 

, , 

, , 

( ). 

, 

, , , 

. 

1. (

). 

2. , 

. 

. 

3. ( ). 

:

• – , 

;
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• –

( ), 

;

• – ( ), 

;

• –

, 

, 

. 

, , 

– . 

60%

, , 

80%. 

, , 

« – – »

. 

, 

.  

, 

, 

, 

. 

, 

, , , 

. 
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, 

, 

. 

, . 

3-4

, , 

. 

, , 

. 

, 

, . . 

, 

[35, 47, 72]. 

. 

/ , 

. 

  

  , 

, . 

- . 

, , 

. 

. 
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, , . . 

, 

. 

, . 

1.

. 

2.

, 

. 

, . . 

. 

  

. 

, 

[56, 65, 76]. 

, 

, , 

, . . . 

, , , 

, .  

, , 

, 

– , , 

. , 
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, 

(

). 

, 

, 

. 

, 

,

. 

( ), . 

, 

, , , 

. 

, , 

, 

[46, 55, 66]. 

, 

, 

(0 – ). 

– , 

(1 –

). 
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, 

, . 

, 

, . , 

, , 

–

. . 3.5

. 

. 3.5. 

[60, 78, 81]. 

, , 

( ) , , 

, . 
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3.4. 

   

. , 

. , 

[51, 58, 73]. 

. 

. : –

; – ; – . 

1

  , 

. 

( ) . 

2

, 

, 

, 

. 
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3

. , 

. 

4

, 

.  

5

, 

, , . 

.  

6

–

. . 
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, 

. 

2-5

,   , 

, . , 

, 

, , 

, .  

  5 6  

. , 

. , 

, 

( 4). 

. , 

.  

, 

, 

, 

. , 

( )

, 

. 

, 
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[44, 59]. 

. 

, 

, 

,  

. 

- ,   , 

  « »

, , 

. 

: , 

, .  

.    

, , :

4.

« », 

  , 

, . 

5.

,   

, 

. 

6.

, 



88

, , , 

,   

, , 

,  

. 

, 

.  

-

- .  

, 

[70, 87, 88]. —

. 

« ». 

, 

. , 

, 

, , 

, 

, . , 

, , 

. , 
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–

. 

, 

. 

1.

. 

2.

, 

. 

, 

. 

3.

. 

4.

. 

5.

. 
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4. 

. 

. 

. 

4.1. 

4.1.1. 

. 

. 

, 

. 

HTML , 

(Learning Content Management Systems), 

.  

, 

.  
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, 

, 

, 

.  

:

• (Authoring Packages), 

• (Learning Management Systems -

LMS), 

• ( )

(Content Management Systems - CMS),  

• (Learning Content

Management Systems - LCMS)  

.

, 

. , -

(HTML, PowerPoint, TrainerSoft, Lectura) , 

, .  

. , 

, 

. 

. 

.  
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-

. 

.

. 

( , 

Blackboard, e-College), – (Docent, Saba, 

Aspen). , 

, , 

, 

, 

.  

. 

. 

. 

- . 

.

. 

, 

, 

.  

, 

, 

. 

.
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. 

, 

. 

. 

, 

.  

, 

[24, 52, 89]. 

LMS\LCMS (Learning Management System), :  

• .

, , , 

, ;

• .

. 

;

• . 

;
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• . 

, ;

•

( );  

• . 

, 

;

• SCORM. SCORM

;

• .

. , 

;

• . 

. , 

, 

. 

. 

, 

.  

• . 

, 

.  

• . 

, 

, 
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(

, ). 

« », 

. 

4.1.2. 

, 

ADL, AICC, ALIC, ARIADNE, 

CEN/ISSS, EdNA, DCMI, EdNA, DCMI, GEM, IEEE, IMS, ISO, 

PROMETEUS. :  

•

(IEEE);

AOCC, IMS, ISO/IEC JTC1 SC36;  

•

(AICC);  

•

(ARIADNE, PROMETEUS);

, 

- ( SCORM).  

IMS, SCORM,  IEEE LOM. 

. 

IMS Global Learning Consortium. 

, 
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. 

:  

• ,  

•

,  

• ,  

• ,  

•

,  

•

. 

, 

( , , 

, . .)

- . 

. .  

- , 

– , 

.  

- , 

.  

, , 

, , 

, 

- .  
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, 

IMS (IMS Global Learning Consortium), 

, 

. IMS

. IMS

– , , , 

.  

, , 

[25, 64, 68]. 

, , 

, . 

–

, 

.  

IMS

, 

, , 

, 

(learning management systems - LMS)

, 

(run-time environments). IMS

, 

.  

IMS

, 

, . 



98

–

, 

.  

, IMS, 

. 

SCORM

, 

IMS. SCORM

:

- SCO (Shareable Content Objects) –

(   

), 

- LMS (Learning Management System) –

. 

SCO.  

SCORM

, SCO

. 

SCO , 

:

- SCO , 

- LMS SCO, 

- SCO . 

SCO

, Web- . 

SCO ( ). SCO
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, , , 

. 

SCORM

. 

, 

. 

IEEE LOM

(Learning Object Metadata). 

. –

IEEE Computer Society Standards Activity Board IEEE Learning

Technology Standards Committee. – , 

, 

, 

. 

, 

, , 

. 

, 

. 

IEEE P1484.12.1 LOM 13

2002. D6.4. 

, IEEE LOM 1484.12

. (1484.12.2 – ISO 11404), 

1484.12.3 ( XML) 1484.12.4 ( RDF)

. : CUBER, EASEL, 

ITALES, OR-WORLD, TRIAL-SOLUTIONS, UNIVERSAL.  

(Learning Object Metadata, LOM) –

SCORM. 
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2002 . –

, , 

, .  

, 

. 

, 

. 

, 

. LOM 1.0

:

1.

. 

2.

, 

. 

3. -

. 

4.

. 

5.

. 

6.

. 

7. ( ) , 

. 

8.

. 

9.

. 
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, LOM. 

. 

. LOM

, (

). 1.0

, 

. 

. 

:

• ;

• (explanation) – ;

• (size) – ;

• (order) – ;

• . 

:

• (value space) –

, ;

• (datatype) – , LangString, 

DateTime, Duration, Vocabulary, CharacterString Undefined. 

, , 

, .6

LOM. 

LOM Draft

Standard for Learning Object Metadata (IEEE 1484.12.1-2002,15 July 2002,). 
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4.1.3. , 

:

• LMS\LCMS;

• LMS\LCMS. 

LMS\LCMS

, 

, 

. 

. 

-

[90, 96]. 

, 

. 

LMS\LCMS

: ATutor, Claroline, Dokeos, LAMS, Moodle, OLAT, 

OpenACS, Sakai. 

. 

ATutor web-

, 

. 

Atutor

, . 

, 
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on-line. 

, . 

Claroline (Classroom Online) –

, 

. 

. 

. Claroline PHP/MySQL/Apache

Mandrake Linux 8.1, Windows 98 NT

EasyPHP. 20000 [94, 97]. 

Claroline , , 

. , , 

, , 

, , . 

. 

Dokeos  – , 

(fork) Claroline ( 1.4.2.). 

, 

-

. 

Dokeos –

Claroline, :

• . 

, . , Claroline

, 

. Dokeos

, , . 

• ( )

. Dokeos

, , 
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: , , 

, . . .  

Dokeos , Claroline

(GNU/GPL) , . 

, 

, 

, , 

. 

LAMS. IMS Learning Design

2003 . 

(Open University of the Netherlands – OUNL)

«Educational Modelling Language»

(EML), « »

.  

«

» Learning Activity Management

System (LAMS). LAMS

, 

.  

LAMS

. 

, 

, 

. 

Moodle  – , online-

web- . 

- . 

, , 
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•

, 

• , 

. 

, 

, , 

. 

, 

, . :

" ". 

, 

. 

, 

. 

. 

Web- Moodle

. 

Moodle

, :

- , 

, 

SCORM;

- ;

- ;

- . 

Moodle , 

. 
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1. , . 

, 

, . 

Moodle . 

, 

Moodle, 

, 

.  

2. , . Moodle

, PHP

MySQL PostgreSQL. 

. 

3. . Moodle

. 

Moodle –

. 

, . . , 

. 

, 

. 

Moodle. web- . 

. . 
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- . , 

, 

. 

- . . 

  , , 

. 

- . , 

. 

, 

. 

- . 

. 

- . 

. 

- Wiki. 

( , - , 

). 

- . , 

. 

- SCORM. -

SCORM- . 

- . 

. 

- . - , 

. 

- . 

. 
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- ( ). 

, 

. 

- . 

- , 

. 

Moodle

, 

« ». , 

. , , , , 

, . 

- , 

, . 

, . 

, 

. 

, Moodle , 

Moodle . , 

Moodle . , 

Moodle, 

« »   

Moodle [95, 99]. 

OLAT. 1999 University of

Zurich, Switzerland, 

. OLAT  
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. OLAT , 

. 

OpenACS (Open Architecture Community System)

, . 

, 

. 

Sakai

. Sakai

, 

. 

IMS Common Cartridge, SCORM. 

MySQL Oracle. 

. 

, 

, 

. 

4.1. , 

. 

. 

4.1

OpenSource LMS\LCMS

ATutor Claroline Dokeos LAMS
5 4 4 6

GPL GNU/GPL GNU/GPL Open Source

103,527 98,771 61,355 517,722
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(alexa.com)  

(google.com)
7 7 7 6

( 30
)

( 30
)

(34 ) (19 )

SCORM 2007

IMS
+ +

Apache, 
MySQL, PHP

Apache, 
MySQL, PHP

Apache, 
MySQL, PHP

Apache, 
JBOSS, 
Tomcat, 
MySQL

Windows, 
Linux, Unix, 
MacOS

Windows, 
Linux, Unix, 
MacOS

Windows, 
Linux, Unix, 
MacOS

Windows, 
MacOS

(0-5
)

3 3 3 3

(0-5
)

3 4 3 4

20000

, 
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4.1

Moodle OLAT  OpenACS Sakai
1 6 3 2

GNU Open Source GNU ECL

(alexa.com)  
8,091 561,647 56,756 128,842

(google.com)
8 7 8 8

(54 ) (8 ) (10 )

SCORM

IMS
+ +

Apache, 
MySQL, PHP

Java SDK
AOLServer,Or
acle, 
PostgreSQL

MySQL, 
Oracle

Windows, 
Linux, Unix, 
MacOS

Linux, Unix
Windows, 
Linux, Unix, 
MacOS

Windows, 
Linux, Unix, 
MacOS

(0-5
)

4 3 3 4

(0-5
)

5 2 3 4
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, 
, 

, , 

, 
, 

  

, , 

4.2. 

. 

4.2.1. 

. , 

, , :

• ;

• . 

, 

. 



113

. 4.1. 

(

course_categories). 

, .  

( course)

. 

, , 

, . . 

, , 

. 

. 
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. 

, 

. 

« », « », « », 

, 

. 

. 4.2. 

4.2.2. 

. 

, 

, : , , 

. . 

. 

, ( competence). 
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. 4.3. 

(

user_comptence). 

. 

, 

. 

user_comptence

date. . 

, 

, 

, . 
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. 

, 

. 

4.2.3. 

. 

, 

. lesson

, 

. 

, , . , 

lesson_attempts   , 

.  

. 4.4. 
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lesson_answers

. lesson_high_scores

. 

4.2.4. 

, 

. , 

. , 

, 

. 

, , 

. 4.5.  

. 4.5. 
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report

, 

. 

document. 

. 

archive, 

. 

4.2.5. 

. 4.6. 

. 4.6. 
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4.2.6. 

1. user   

2. user_competence

3. course_categories

4. modules

5. course_modules

6. course_allowed_modul
es

7. course_sections

8. course_display

9. course

10. enterprise

11. competence

12. lesson_branch

13. lesson_grades

14. lesson_pages

15. lesson_timer

16. lesson_high_scores

17. lesson

18. lesson_answers

19. lesson_attempts

20. report

21. document

22. archive

23. backup_courses

24. backup_log
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4.3. 
-

. 4.7. 

, 

. 

, . 

. 
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. 4.8. 

, 

, . 

.  
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4.3.1 (
)

. 4.9. 

, 

. 

, , . 

. 



123

4.3.2. ( )

. 4.10. 

, 

. 

. 

. 

. 
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4.3.3. ( )

. 4.11. ( )

. 4.12. ( )
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. 

. 

4.12. 

. 

. 

4.3.4. ( , , 
)

. 4.13. 

, . 

, 

. 
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. 4.14. 

, . 

, 

, 

. 

4.4. 

, 

, 

. 
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. 4.15. 

( )

, ( ), 

, 

. 

. 4.16. 
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, 

, 

, 

. 

. 4.17. 

, 

, 

, . 

. 

1.

, 

. 
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2.

, , 

. 

3. , 

;

4.

( , , , 

), -

. 

5.

. 

:  

1.   

. 

  

,  

  

.  

2.

, 

, 
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, 

, , 

. 

3.

, -

, 

- , 

. 

4.

5.

( ), 

. 

6.

, 

. 

7. , 

  . , « », 

« ». 

,  

, . 
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