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OpenACS, Sakai. 
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. 

Atutor , 
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on-

line. , . 

Claroline (Classroom Online) –
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. . Claroline

PHP/MySQL/Apache

Mandrake Linux 8.1, Windows 98 NT EasyPHP. 
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, . 

, , , , 
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Dokeos – , 

(fork) Claroline ( 1.4.2.). 

, 
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Claroline, :



39

• . 

, . , Claroline

, 

. Dokeos

, , 

. 

• ( )

. Dokeos

, , 

: , , 

, . . .  

Dokeos , Claroline

(GNU/GPL) , . 

, 

, , , 

[79]. 

LAMS. IMS Learning Design 2003

. 

(Open University of the Netherlands – OUNL)
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Moodle . , Moodle
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OLAT. 1999 University of
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. OLAT  

. OLAT , 

. 

OpenACS (Open Architecture Community System)

, . 

, 

. 

Sakai

. Sakai

, 

. 

IMS Common Cartridge, SCORM. 

MySQL Oracle [87]. 

. 

, 

, 

. 

1.4. , 
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1.4 - OpenSource LMS\LCMS

ATutor Claroline Dokeos LAMS Moodle OLAT  OpenACS Sakai

  
5 4 4 6 1 6 3 2

GPL
GNU/
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GNU/
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Open
Source

GNU
Open
Source
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-
- 300 685 1000 100 130000 100 1000 5000
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ATutor Claroline Dokeos LAMS Moodle OLAT  OpenACS Sakai

(alexa.com)
103,527 98,771 61,355 517,722 8,091 561,647 56,756 128,842

(google.com)

7 7 7 6 8 7 8 8

(
30

)

(
30

)

(34
)

(19
)

(54
)

(8
)

(10
)

-
- -

-
SCORM

-
IMS

-

+

-
-

+
-

+
-

+

-

-
- -

- Apache, 
MySQL, 
PHP

Apache, 
MySQL, 
PHP

Apache, 
MySQL, 
PHP

Apache, 
JBOSS, 
Tomcat, 
MySQL

Apache, 
MySQL, 
PHP

Java SDK
AOLServer,
Oracle, 
PostgreSQL

MySQL, 
Oracle

-

Windo
ws, 
Linux, 
Unix, 
MacOS

Windows
, Linux, 
Unix, 
MacOS

Windo
ws, 
Linux, 
Unix, 
MacOS

Windows
, MacOS

Window
s, 
Linux, 
Unix, 
MacOS

Linux, 
Unix

Windows, 
Linux, 
Unix, 
MacOS

Window
s, 
Linux, 
Unix, 
MacOS

-

-

-

(0-5
)

3 3 3 3 4 3 3 4
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– , 

. 

, , . . 
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. , 
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. , 

, . . . 

. , 
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[44,19]. 
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. 
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– -
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- : , 

, . 

-

  [14,20,27]. 

- . .2.1  
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. 2.1

- :

B = {Mb, Lb,Db, Sb, Lb, Ab },       (2.1)

Mb - - . 

- . 

, , 

. 

Lb – . 

. 

, 

. 

Db - . 

, . 

, 

. 
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Sb – . 

- , 

. 

Lb – . 

, . 

Ab – . 

, , . . 

2.3. 

-

. 

, 

, 

. 

. 

, , 

, . . 

( .2.2.)

.2.2. 
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( . 2.2.)

. 

. , 

. 40%, 

, 

-

. 

, -

:

R = =

N

i
iP

1 ,          (2.2)

R – - , 

Pi –

N – . 

:

Pi = {Wi, Ti, Mi, Si, Qi},        (2.3)

Pi – , 

Wi - , 

Ti  - , . 40%, 

Mi – - , 

Si – - , 

Qi – - . 

2.4. 

  

. 

:
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.  , 

, , – , 

– . 

. 

, . 

, , 

, . . , 

. web 3.0

:  

•

;  

• ;  

• ;  

• ;

• .  

, 

, 

. 

-

. 

, 
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-
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, – , 

. 

, 

- :

= {Rc, Uc,Jc, Sc, Bc, Tc },       (2.4)

- , 

Rc – , , 

Uc – , , 

Jc – , 

Sc – , 

Bc – - , 

Tc – , 

. 

Sc, .

, :

Sc = {Ts, Gs,Vs, As, Tbs, Ps, Ls},       (2.5)

Ts – , 

Gs – , , 

Vs – , 

As – , 

Tbs – , 

Ps – , 

Ls – . 

1. -

. 
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2. . 

- . 

3.

. 

4.

- .  

5.
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3. 
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3.1. 

WEB 3.0
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. 3.1. 
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, 
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, . –
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. 

, 

, 

. 

, , 

, , 
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, , 

;

• ;

• , 

;

• ;
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• ;

• ;  

• , 

;  

• , , , 

, . 
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. -

( ) , 
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. , 

, , 
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web 3.0
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, . . , 

. 3.3. 
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. 

-

- , 

. - , 

-

, , 

- . - . 

. 

, 

, , 

. 

, 

, 

[41,43,58]. 

3.2. 

, 

( . 3.4):

•

;

•

. 
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1. web 3.0, 
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2. , 

. 

3. , 

. 
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. 
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. 

6.

, -  . 

7.

. 

8.
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4. 

4.1. 

. 

, 

. 

. 

Globus Toolkit, UNICORE gLite [6,7]. 

4.1.1. Globus Toolkit

, , 

. , 

Globus. :

1. . 

2. . 

3. . 

4. . 

5. . 

. 

– TCP/IP, – , 

– . 
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, 

. , 

. 

. 

, 

. 

. 

Nexus. 

, 

. , 

. 

, . .  

, , 

. 

RIO / AIDO. 

, , 

. 

. , 

. . 

MDS – Metacomputing Directory Service, 

– - . 

4.1.2. UNICORE

UNICORE : , 

, . 

SSL. 

. 

UNICORE AJO (Abctract Job

Object). UNICORE
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. 

AJO

. , 

. 

, . 

, . 

UNICORE

. , 

. 

. 

. 

UNICORE . 

, . 

, , , .

UNICORE , 

, . 

NJS (Network Job

Supervisor), :

1. . 

2. . 

3. , 

. 

4. , 

. 

NJS

. , 



89

, NJS

  . 

UNICORE

, , .  

4.1.3. gLite

gLite . 

. 

:

1. . 

2. . 

3. . 

4. . 

, 

X.509. , 

. 

. 

: « », « », « ». « »

, . 

« »   

, . 

, 

. 

. 

. 

Unix. 

, , 
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. WMS (Workload Management System)

. WMS

, . 

. JDL (Job Description Language) –

. 

- 4.1

4.1 -

  Globus gLite UNICORE6

PKI(Public Key
Infrastructure)

GridFTP GridFTP

4.2. 

. 

iOS Android. 

: -

. .4.2. 
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. 4.2 - -

-

mrj
, 

Android   iOS. 

. 

, 

. . -

, 

. 

. 

. 
. 

. 

. 

-
JavaScript
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-

, 
. 

. 

, 

. 

-
.

. 

. 

HTML 5 JavaScript. 

, 

. 

, 

. 

, Rhodes, Phone Gap, Appcelerator Titanium. 

, 

. , 

:

• ;

• ;

• . 
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4.3. 

. 

4.3.1. 

[90]. , 

, , :

• ;

• . 

, 

. 

( course_categories). 

, 

.  

( course)

. 

, , 

, . . 

, , 

. . 
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. 
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[71]. 

. 4.1. 

« », « », « », 

, 

. 

4.3.2. 

.  
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. 4.2. 

, 

, : , , 

. . 

. 

, ( competence). 

( user_comptence). 

. 

, 

. 
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user_comptence

date. . 

, 

, , 

. 

. 

, 

. 

4.3.3. 

. 

, 

. lesson

, 

. 

, , . , 

lesson_attempts   , 

. lesson_answers

. lesson_high_scores

.  
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. 4.3. 

4.3.4. 

, 

. , 

. , 

, 

. 

, , 

. 4.4. 

report

, 

. 
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. 4.4. 

document. 

. 

archive, 

[67]. 

4.3.5. 

. 4.5. 
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. 4.5. 

4.3.5. 

1. user   
2. user_competence
3. course_categories
4. modules
5. course_modules

6.
course_allowed_module
s

7. course_sections
8. course_display
9. course
10. enterprise
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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

4.5. -

. 

. 

.4.6. 



101

, 
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, 

. 

.4.7:

. , . 

, 

. 

. 
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.4.8.:

4.5.1

. 

. 

. 
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.4.9.:

. , 

- .  
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.4.10:

-

- . 

. 

4.5.2

, 

. , 

[65]. 

. 

. 



105

4.11:

4.5.3.   

. 

, , -

. 
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. 4.12

, . 

, . 

, 
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, , 

, . 

. , 

, 

- . 

. 

. 4.13. 

, 

. 
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. 

4.15. 
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. 
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. 
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. 

7.

. 
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. 
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3. . 

- . 

4.

. 

5.

. 

6.

, 

. 

7. -

. 

8.

, - , 

. 

9.

. 



111

1.

/ . . [ .] // « . , 

, ». . « », 2007, 

2. 11 . 

2. , 

" " /

. . [ .]. ., 2004. 22 .: 6 . – . . 09.04.2004. 

592- 2004.  

3. . . 

. .: , 

2005. 96 . 

4. . ., . ., . ., . ., 

  // . . 

., « », 2012, 3. . 76-78

5. . ., . . 

. .: -

« », 2003. 616 . 

6. . ., . ., . . -

// - 2007 - 11/832, . 17-35. 

7. K.G. Jeffery, “Next Generation Grids for Environmental Science,”

Environmental Modelling & Software, vol. 22, no. 3, 2007, pp.281–287. 

8. . . . , 

, . .: - , 2007. 176 . 

9. . ., . ., . ., . . 

:    :

  /   . . . . – .: -

, ,  2005.-82 . 



112

10. . . 

, 2003. 184 . 

11. . ., . ., . . 

- //

( ). «

». .: ( ), 

2002. . 132-138. 

12. . ., . . . 

.: , 2012. 688 . 

13. . 

//

. .: , 2001. . 63-73.  

14. A.J. Chakravarti, G. Baumgartner, and M. Lauria, “The Organic Grid:

Self-Organizing Compu-tation on a Peer-to-Peer Network,” IEEE Trans. Systems, 

Man, and Cybernetics Part A: Systems and Humans, vol. 35, no. 3, 2005, pp. 373–

384.  

15. . . : . .:

, 2002. 87 . 

16. . . CA ERwin

Process Modeler (BPwin; AllFusion Process Modeler). .: - , 2009. 

384 . 

17. . . 

. .: , 2006. 224 . 

18. . . 

  ::  . . 

. . , 2004. 246 . 

19. Sajjad et al., “A Component-Based Architecture for an Autonomic

Middleware Enabling Mo-bile Access to Grid Infrastructure,” Proc. Embedded and

Ubiquitous Computing Workshops (EUC 2005), LNCS 3823, Springer, 2005, pp. 

1225–1234. 



113

20. . ., . ., . . 

. , , . -

. , 2003. 54 . 

21. . 

//

. .: , 2001. . 92-

102. 

22. . . . . , “ ”, 

, , 2006. 22-29 . 

23. . ., . ., . . 

. .: — , 2011. 140 . 

24. . ., . . . 

. – .: . 

, 2005. 96 . 

25. . ., . . HTML

Web- . . .: -

, 2005. 83 . 

26. M.Ellert et al., "Advanced Resource Connector middleware for

lightweight computational Grids". Future Generation Computer Systems 23 (2007)

219-240. 

27. Sajjad et al., “AutoMAGI—An Autonomic Middleware for Enabling

Mobile Access to Grid Infrastructure,” Proc. Joint Int’l Conf. Autonomic and

Autonomous Systems and Int’l Conf. Network-ing and Services (ICAS-ICNS 2005), 

IEEE CS Press, 2005, pp. 73–79. 

28. . 

// . .:

, 2001. . 103-119. 

29. . . 

. .: , 2005. 224 . 



114

30. . . 

. ., , 2006, 4. . 9-12. 

31. . ., . . . 

. .: - « - », 2002. 

176 . 

32. . . BPwin ERwin. CASE -

. .: - , 2000. 256 . 

33. . ., –

// , 2012, 3, .1. . 

53-57. 

34. . ., . ., . ., . ., 

- // , 

« - », 2012, 5. . 194-204

35. -

. / . . . . ., . . 

. ., 2006. 276 . 

36. . ., « », ., , 

2006,  68 . 

37. . .   

. – ., 2000. 

38. . ., . . 

. . ( ). .: , 2004. 

144 . 

39. . . 

. 

: . , 9 (21), 2011. . 149-158

40. . ., . . 

( ) ISBN 978-3-8433-



115

2216-4. Saarbrucken, Germany: LAP LAMBERT Academic Publishing., 2011. 184

. 

41.

/ . 

. . [ .]. ., , 141, 2009. . 179-187. 

42. . ., . . LMS MOODLE

. .:

:

« », ( ), 2008. . 207-212. 

43. . ., . ., . . 

. .: - , 2010. 336 . 

44. Parkin M., Van den Burghe S., Corcho O. et al. The knowledge of the

grid: A grid ontology //Proc. of the 6-th Cracow Grid Workshop. — 2006. — P. 

111—118. 

45. . ., 

// , 2012, 2, .1. . 59-62. 

46. . ., . ., . ., . . 

//

, « - », 2012, 5. . 184-193

47. . ., . ., . ., . ., 

// . . ., 

« », 2012, 2. . 82-84. 

48. . . . 

. .: - , 2009. 528 . 

49. . 

// . .: , 

2001. . 292-306. 



116

50. Said M., Kojima I. S-MDS: Semantic Monitoring and Discovery System

for the Grid // Journal of Grid Computing. — 2008. —Vol. 7, N 2. —P. 205—224. 

51. . ., . . 

UML. 

- . .: , 2005. 

664 . 

52. . 

//

. .: , 2004. . 46-49. 

53. . . ,, «

2.0»,// « », 2009, 68 . 

54. . ., . ., . . 

// -

: « ». , 2002. . 10-12. 

55. . ., . ., . . 

//

: . . . ., ( ), 2004. . 12-19. 

56. . . . //

. . . . 25, « ». .:

, 2000. .83-88. 

57. . ., . ., . ., . . 

. // «

-

. , ( ), 2002. . 100-106. 

58. . ., . ., . ., . . 

. . . . ., ( ), 2003. 

59.

.  / . . [



117

.] // «

- . , 

( ), 2002. . 107-117. 

60. . ., . ., . . 

. .: , 2012. 296 . 

61. . . 

( 9001:2000). . .:

« », 2011. 216 . 

62.

/ . . [ .]. . . 

. ., ( ), 2003. 

63. , , . . 

. .: , 2007. 592 . 

64. . . 

  // :

  : 9- -

. , 2003. . 41-44. 

65. . . 

: . .: , 2002. 432 . 

66. Kim, S.H., Mims, C., & Holmes, K.P. (2006). An introduction to current

trends and benefits of mobile wireless technology use in higher education. AACE

Journal, 14(1), 87-100. 

67. ., . 

. . .: , 2007. 368 . 

68. M. Sharples, J. Taylor, and G. Vavoula, "A theory of learning for the

mobile age," in  Sage Handbook of Elearning Research New York: Sage

Publications, Ltd., 2007, pp.  221-247.Aaron Philippe Toll. Computerized adaptive

testing. ISBN 978-6-1306-6207-3, 2010. 156 p. 



118

69. Haider Kadhem Mushin- The Using of E-learning Techniques to

Improve the Medical Education , 3 rd international conference on Information and

Communication Technologies: From Theory to Applications, ICTTA, 2008. 

70. Abdelmonim Awad Osman. Learning Management Systems (LMS). 

ISBN 978-3-8433-8373-8, 2011. 232 p. 

71. Albert K.W. Yeung, G. Brent Hall. Spatial Database Systems: Design, 

Implementation and Project Management (GeoJournal Library). ISBN 1402053932, 

2007. 564 p. 

72. Ali Jafari. Course Management Systems for Learning: Beyond

Accidental Pedagogy. ISBN 1591405122, 2005. 399 p. 

73. Anastasia Kitsantas, Nada Dabbagh. Learning to learn with integrative

learning technologies (ILT): a practical guide for academic success. IAP, 2009. 178

p. 

74. Baljeet Dhaliwal. Assemble To Order Learning Management System. 

ISBN 978-3-6390-1548-5, 2010. 224 p. 

75. Blessing Adeoye. E-Learning Systems. ISBN 978-3-6391-7518-9, 2010. 

164 p. 

76. Brian Petersen. Measuring e-Learning Program Effectiveness. ISBN

978-3-8383-6597-8, 2010. 256 p. 

77. Burcu Kor.  Evaluation and efficiency of e-learning systems. ISBN 978-

3-8383-4886-5, 2010. 128 p. 

78. Cesar Olavo de Moura Filho. Designing e-learning applications. ISBN

978-3-8383-0414-4, 2010. 252 p. 

79. Colin Ritchie. Database Principles and Design. Florence, USA: Course

Technology, Cengage Learning, ISBN 978-1-84480-540-2, 2008. 412 p. 

80. D. R. Garrison, Terry Anderson, Randy Garrison. E-Learning in the 21st

Century: A Framework for Research and Practice. ISBN 0415263468, 2011. 184 p. 

81. Diemer Hugo. Industrial organization and management. ISBN

1149417005,9781149417003, 2011. 207 p. 



119

82. Frederic P. Miller. Learning Management System. ISBN 978-6-1307-

1177-1, 2010. 68 p. 

83. Grete Netteland. E-learning for Change in a Large Organization. ISBN

978-3-6391-5416-0, 2010. 272 p. 

84. Haitham El-Ghareeb. Evaluation of Service Oriented Architecture in e-

Learning. ISBN 978-3-8383-5538-2, 2010. 176 p. 

85. Howard Hills. Individual Preferences in E-Learning. ISBN 0566084562, 

2003. 114 p. 

86. Ian H. Witten, Eibe Frank. Data Mining: Practical Machine Learning

Tools and Techniques, Second Edition (Morgan Kaufmann Series in Data

Management Systems). ISBN 0120884070, 2005. 560 p. 

87. Jamal Douglas. Learning Management System "BLACKBOARD

DESIGN". ISBN 978-3-6392-4116-7, 2010. 136 p. 

88. Jonathan Moore, Michael Churchward. Moodle 1.9 Extension

Development. ISBN 1847194249, 2010. 320 p. 

89. Lambert M. Surhone. CA ERwin Data Modeler, 2010. 

90. Lee Chao. Database Development and Management (Foundations of

Database Design), ISBN 0849333180, 2006. 92 p. 

91. Marta Lucia Zuluaga Cardona. Does System Dynamics Facilitate

Learning in Resource Management? ISBN 978-3-6390-7247-1, 2010. 112 p. 

92. Michael R. Simonson. Teaching and learning at a distance: foundations

of distance education. Merrill/Prentice Hall, 2003. 302 p. 

93. Nguyen Nhu. Ontology-based Elearning Management System. ISBN

978-3-8383-4885-8, 2010. 60 p. 

94. Peter Rob, Carlos Coronel. Database Systems: Design, Implementation

& Management. Florence, USA: Thomson Course Technology, ISBN 0-619-21372-

8, 2004. 824 p. 

95. Recep Serdar Balki. Learning Management System. ISBN 978-3-8383-

6168-0, 2010. 84 p. 



120

96. Robert J. Muller. Database Design for Smarties: Using UML for Data

Modeling. ISBN 1558605150, 2006. P. 46-48. 

97. Samarathunga L. M. A. D., Fernando W. M. D. E., Petrikov P. A. The

design of XML database in fourth-party logistic (4PL). Lugano, Switzerland:

Information and telecommunication technologies in intelligent systems, 2010. P. 46-

48. 

98. Steven S. Skiena. The Algorithm Design Manual. ISBN 1848000693, 

2008. 736 p. 

99. Subramaniam Arunachalam. How to Make e-Learning System

Accessible. ISBN 978-3-8433-8894-8, 2011. 92 p. 

100. William Rice. Moodle E-learning Course Development. USA: Packt

Publishing, ISBN 1904811299, 2006. 256 p. 

101. Yefim Kats. Learning Management System Technologies and Software

Solutions for Online Teaching: Tools and Applications. USA:  Rivier College, 2010. 

427 p. 







Покупайте Ваши книги быстро и без посредников он-лайн – в 

одном из самых быстрорастущих книжных он-лайн магазинов!  

окружающей среде благодаря технологии Печати-на-Заказ.

Покупайте Ваши книги на

www.more-books.ru

Buy your books fast and straightforward online - at one of world’s 

fastest growing online book stores! Environmentally sound due to 

Print-on-Demand technologies.

Buy your books online at

www.get-morebooks.com

VDM Verlagsservicegesellschaft mbH

Heinrich-Böcking-Str. 6-8 Telefon: +49 681 3720 174 info@vdm-vsg.de
D - 66121 Saarbrücken Telefax: +49 681 3720 1749 www.vdm-vsg.de




