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ɄŮɟɑɚɖɣɖ 

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŮəˊɞɜŮɑŰŬɘ ɛŮ ůŰɧɢɞ Űɖɜ ŬɜɎˊŰɡɝɖ ɛɘŬɠ ɞɚɞəɚɖɟɤɛɏɜɖɠ 

ŭɘŬŭɘəŰɡŬəɐɠ ˊɚŬŰűɧɟɛŬɠ ɛŮ ůəɞˊɧ Űɖɜ ŮɡɏɚɘəŰɖ ŭɘŬɢŮɑɟɘůɖ ɛŬɗɖɛɎŰɤɜ əŬɘ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ůŮ 

ŮˊɑˊŮŭɞ ŰɟɘŰɞɓɎɗɛɘŬɠ ŮəˊŬɑŭŮɡůɖɠ, əŬɚɨˊŰɞɜŰŬɠ ůɢŮŰɘəɏɠ ŬɜɎɔəŮɠ Űɧůɞ ɔɘŬ Űɞɡɠ ŭɘŭɎůəɞɜŰŮɠ ɧůɞ əŬɘ 

ɔɘŬ Űɞɡɠ űɞɘŰɖŰɏɠ. ɇɞ ɡɚɞˊɞɘɖɛɏɜɞ ůɨůŰɖɛŬ əŬɚɨˊŰŮɘ ɏɜŬ Ůɡɟɨ űɎůɛŬ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ - ŭɖɛɘɞɡɟɔɑŬ 

ɞɛɎŭɤɜ, Ůˊɘɚɞɔɐ ɗŮɛɎŰɤɜ ŮɟɔŬůɑŬɠ, əɟɎŰɖůɖ slot ˊŬɟɞɡůɑŬůɖɠ ɐ ŮɝɏŰŬůɖɠ, ɣɖűɞűɞɟɑŬ, əɞɡɑɕ - ɞɘ 

ɞˊɞɑŮɠ ɛɏɢɟɘ ŰɩɟŬ ŭɘŮəˊŮɟŬɘɩɜɞɜŰŬɘ ŬˊɞůˊŬůɛŬŰɘəɎ ɛŮ Űɖ ɢɟɐůɖ ŮɟɔŬɚŮɑɤɜ ɔŮɜɘəɞɨ ůəɞˊɞɨ, ŰŬ ɞˊɞɑŬ 

ŭŮɜ ŮɑɜŬɘ ůɢŮŭɘŬůɛɏɜŬ ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ Ůɜɧɠ ŬəŬŭɖɛŬɥəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. 

 

ȼ ɡɚɞˊɞɑɖůɖ Űɖɠ ˊɚŬŰűɧɟɛŬɠ ɓŬůɑůŰɖəŮ ůŰɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɞɡ ɞɘəɞůɡůŰɐɛŬŰɞɠ ˊɞɡ ˊɟɞůűɏɟŮɘ Űɞ 

Drupal1, Űɞ ɞˊɞɑɞ ˊŬɟɏɢŮɘ ɡˊɞůŰɐɟɘɝɖ ɔɘŬ ŮɜůɤɛɎŰɤůɖ SSO (Single Sign-On) ɛɏůɤ Űɞɡ ˊɟɤŰɞəɧɚɚɞɡ 

OIDC, ŮˊɘŰɟɏˊɞɜŰŬɠ ɛŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ŬůűŬɚɐ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ Űɤɜ ɢɟɖůŰɩɜ. ɄŬɟɎɚɚɖɚŬ ɛɏůɤ 

Űɞɡ ŭɘŬŰɘɗɏɛŮɜɞɡ ɡˊɞ-ůɡůŰɐɛŬŰɞɠ RBAC (Role-Based Access Control), ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɞ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧɠ ŭɘŬɢɤɟɘůɛɧɠ əŬɘ ɖ ŮűŬɟɛɞɔɐ Űɤɜ ŭɘəŬɘɤɛɎŰɤɜ ɛŮŰŬɝɨ Űɤɜ ŭɘŬűɧɟɤɜ ɟɧɚɤɜ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ (ŭɘŭɎůəɞɜŰŮɠ, űɞɘŰɖŰɏɠ, ŭɘŬɢŮɘɟɘůŰɏɠ). ɇɏɚɞɠ, ɖ Ŭˊɞəɟɑůɘɛɖ ůɢŮŭɑŬůɐ Űɖɠ ŭɘŮˊŬűɐɠ Űɖɠ 

ˊɚŬŰűɧɟɛŬɠ ŮɝŬůűŬɚɑɕŮɘ ɞɛɞɘɞɔɏɜŮɘŬ ůŰɖɜ ŮɛˊŮɘɟɑŬ ɢɟɐůɖɠ Ůɜɩ ɖ ŬɟɗɟɤŰɐ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ Drupal 

ˊɟɞůűɏɟŮɘ ɡɣɖɚɧ ŮˊɑˊŮŭɞ ŮˊŮəŰŬůɘɛɧŰɖŰŬɠ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ Ůɨəɞɚɖ ŮɜůɤɛɎŰɤůɖ ɜɏɤɜ ɚŮɘŰɞɡɟɔɘɩɜ 

ůŰɞ ɛɏɚɚɞɜ. 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ, ŰɟɘŰɞɓɎɗɛɘŬ ŮəˊŬɑŭŮɡůɖ, Drupal, ŭɘŬɢŮɑɟɘůɖ ɛŬɗɖɛɎŰɤɜ, 

ŭɘŬɢŮɑɟɘůɖ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɛŬɗɐɛŬŰɞɠ, SSO, OIDC, RBAC, ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ, ŮˊŮəŰŬůɘɛɧŰɖŰŬ, 

Ŭˊɞəɟɑůɘɛɖ ůɢŮŭɑŬůɖ  

 

 

 
1 https://www.drupal.org/project/drupal    

https://www.drupal.org/project/drupal
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Abstract 

This thesis aims to develop an online platform for the flexible management of courses and activities in 

higher education, meeting the respective needs of both instructors and students. The implemented 

system covers a wide range of activities - group formation, assignment selection, booking presentation 

or examination slots, voting, quizzes - which until now have been fragmentarily handled using general-

purpose tools not designed for the needs of an academic environment.  

 

The platformôs implementation leveraged the ecosystem offered by Drupal, which supports Single Sign-

On (SSO) integration via the OIDC protocol, thereby enabling secure user authentication. At the same 

time, through the available RBAC (Role-Based Access Control) sub-system, an effective separation 

and enforcement of permissions among the various system roles (instructors, students, administrators) 

is achieved. Finally, the platform interfaceôs responsive design ensures consistent user experience, 

while Drupalôs modular architecture offers a high level of extensibility, allowing for the easy integration 

of new features in the future. 

 

Keywords: web platform, higher education, Drupal, course management, course activity management, 

SSO, OIDC, RBAC, authentication, extensibility, responsive design 
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1 ȺɘůŬɔɤɔɐ 

ȼ ŭɘŬɢŮɑɟɘůɖ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Ůɜɧɠ ɛŬɗɐɛŬŰɞɠ ůŰɞ ŬəŬŭɖɛŬɥəɧ ˊŮɟɘɓɎɚɚɞɜ ŬˊɞŰŮɚŮɑ ɛɘŬ ŬɟəŮŰɎ 

ůɨɜɗŮŰɖ ŭɘŬŭɘəŬůɑŬ, ɖ ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ɛŮɔɎɚɞ ˊɚɐɗɞɠ ŬɚɚɖɚŮɝŬɟŰɩɛŮɜɤɜ ŮɜŮɟɔŮɘɩɜ ɛŮŰŬɝɨ 

əŬɗɖɔɖŰɩɜ əŬɘ űɞɘŰɖŰɩɜ. ɄɟŬəŰɘəɎ, ɞ ůɡɜŰɞɜɘůɛɧɠ ŰɏŰɞɘɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ, ɧˊɤɠ ɖ ŭɘŮɜɏɟɔŮɘŬ 

ɣɖűɞűɞɟɘɩɜ, ɖ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊɟɞɧŭɞɡ ɛɏůɤ ɛɘəɟɩɜ Quiz, ɖ ŭɖɛɘɞɡɟɔɑŬ ɞɛɎŭɤɜ ɔɘŬ ŬɜɎɗŮůɖ 

ŮɟɔŬůɘɩɜ ŬɚɚɎ əŬɘ ɖ əɟɎŰɖůɖ ɗɏůɖɠ ɔɘŬ ɛɑŬ ˊŬɟɞɡůɑŬůɖ/ŮɝɏŰŬůɖ ůɡɢɜɎ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ Űɖ ɢɟɐůɖ 

ŭɘŬűɧɟɤɜ ɛɏůɤɜ əŬɘ ŮɟɔŬɚŮɑɤɜ ɔŮɜɘəɞɨ ůəɞˊɞɨ (Google Docs2, Google Sheets3, Google Drive4, 

Dropbox5, Microsoft Teams6), ŰŬ ɞˊɞɑŬ ŭŮɜ ŮɑɜŬɘ ůɢŮŭɘŬůɛɏɜŬ ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ Ůɜɧɠ ŬəŬŭɖɛŬɥəɞɨ 

ɢɩɟɞɡ. ȼ ŬˊɞɡůɑŬ Ůɜɧɠ ŰɏŰɞɘɞɡ Ůɜɞˊɞɘɖɛɏɜɞɡ ŮɟɔŬɚŮɑɞɡ, ˊɞɡ ɜŬ əŬɚɨˊŰŮɘ ůɡɛˊɚɖɟɤɛŬŰɘəɎ Űɘɠ 

ůɢŮŰɘəɏɠ ŮɚɚŮɑɣŮɘɠ Űɤɜ ˊɚŬŰűɞɟɛɩɜ eClass, ɞŭɖɔŮɑ ůŮ Ůˊɘˊɚɏɞɜ ŭɘŬɢŮɘɟɘůŰɘəɧ űɧɟŰɞ ɧůɞɜ ŬűɞɟɎ Űɞɜ 

əŬɗɖɔɖŰɐ, Ůɜɩ Ŭˊɧ Űɖɜ ˊɚŮɡɟɎ Űɞɡ űɞɘŰɖŰɐ ůɡɢɜɎ ɛŮŰŬűɟɎɕŮŰŬɘ ůŮ ůɨɔɢɡůɖ, əŬɗɩɠ ŬɡŰɧɠ 

ŬɜŬɔəɎɕŮŰŬɘ ɜŬ ŮɜŬɚɚɎůůŮŰŬɘ ɛŮŰŬɝɨ ˊɞɚɚŬˊɚɩɜ ˊɚŬŰűɞɟɛɩɜ əŬɘ ŮɟɔŬɚŮɑɤɜ ɔɘŬ əɎɗŮ ɛɎɗɖɛŬ, ɢɤɟɑɠ 

əŬɜɏɜŬɜ ɛɖɢŬɜɘůɛɧ Ůɜɞˊɞɑɖůɖɠ. ɇɞ ˊɟɧɓɚɖɛŬ ŮɜŰŮɑɜŮŰŬɘ ŬəɧɛŬ ˊŬɟŬˊɎɜɤ Ŭˊɧ Űɘɠ ŰŬɡŰɧɢɟɞɜŮɠ 

ŬɜɎɔəŮɠ ɔɘŬ ŬůűŬɚɐ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ ɛŮ ɢɟɐůɖ Űɤɜ ˊŬɜŮˊɘůŰɖɛɘŬəɩɜ ɡˊɖɟŮůɘɩɜ, Űɖɜ ɡˊɞůŰɐɟɘɝɖ 

Ůɚɏɔɢɞɡ ˊɟɧůɓŬůɖɠ ɓɎůŮɘ ɟɧɚɤɜ (RBAC) ŬɚɚɎ əŬɘ Űɖɜ ŭɘɞɔəɞɨɛŮɜɖ ŬˊŬɑŰɖůɖ ɔɘŬ ŭɘɎɗŮůɖ Űɤɜ 

ɡˊɖɟŮůɘɩɜ ŬɡŰɩɜ Ŭˊɧ ˊɞɘəɑɚŮɠ ůɡůəŮɡɏɠ. 

 

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɞ ˊŬɟŬˊɎɜɤ ˊɟɧɓɚɖɛŬ ɛŮ Űɖ ůɢŮŭɑŬůɖ əŬɘ Űɖɜ 

ɡɚɞˊɞɑɖůɖ ɛɘŬɠ ŮɜɘŬɑŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ ɛŮ ɓŬůɘəɧ ůəɞˊɧ Űɖɜ ŮɡŮɚɘɝɑŬ ɤɠ ˊɟɞɠ Űɖɜ ŭɘŬɢŮɑɟɘůɖ 

ɛŬɗɖɛɎŰɤɜ əŬɘ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. ȼ ŭɘŬŭɘəŰɡŬəɐ ŬɡŰɐ ˊɚŬŰűɧɟɛŬ ůɡɔəɟɞŰŮɑ əŬɘ ˊɟɞůűɏɟŮɘ ɧɚŮɠ Űɘɠ 

ˊɟɞŬɜŬűŮɟɗŮɑůŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ůŮ ɏɜŬ ŮɜɘŬɑɞ əŬɘ ˊŬɟɎɚɚɖɚŬ ŮɨɢɟɖůŰɞ ˊŮɟɘɓɎɚɚɞɜ, Űɞ ɞˊɞɑɞ 

ŬˊŮɡɗɨɜŮŰŬɘ Űɧůɞ ůŮ ŭɘŭɎůəɞɜŰŮɠ, əŬɗɩɠ ˊŬɟɏɢŮŰŬɘ ˊɚɐɟɖɠ ɏɚŮɔɢɞɠ ůŰɖɜ ŭɖɛɘɞɡɟɔɑŬ, ŭɘŬɢŮɑɟɘůɖ əŬɘ 

ˊŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ, ɧůɞ əŬɘ ůŮ űɞɘŰɖŰɏɠ, ɞɘ ɞˊɞɑɞɘ ɛˊɞɟɞɨɜ ɜŬ ůɡɛɛŮŰɏɢɞɡɜ ůŮ 

ŬɡŰɏɠ Űɘɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. ȼ ŮűŬɟɛɞɔɐ  ŬɡŰɐ ŮɑɜŬɘ ɓŬůɘůɛɏɜɖ ůŮ Drupal 10.6+ əŬɘ ˊɟɞůűɏɟŮɘ 

ŮɝŮɘŭɘəŮɡɛɏɜŮɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ɝŮˊŮɟɜɞɨɜ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɘɞ ˊŬɟŬŭɞůɘŬəɩɜ ɆɡůŰɖɛɎŰɤɜ 

ȹɘŬɢŮɑɟɘůɖɠ ɀɎɗɖůɖɠ (LMS), ŭɑɜɞɜŰŬɠ ɏɛűŬůɖ ůŰɖɜ ŬɡŰɞɛŬŰɞˊɞɑɖůɖ əŬɘ Ŭˊɚɞˊɞɑɖůɖ Űɤɜ 

ŮəˊŬɘŭŮɡŰɘəɩɜ ŭɘŬŭɘəŬůɘɩɜ, Ŭˊɧ Űɖɜ ŬɜɎɗŮůɖ ŮɟɔŬůɘɩɜ əŬɘ Űɖɜ ɞɟɔɎɜɤůɖ ˊŬɟɞɡůɘɎůŮɤɜ ɏɤɠ əŬɘ Űɖɜ 

Ŭɝɘɞɚɧɔɖůɖ. H ˊɚŬŰűɧɟɛŬ ŬɜŬˊŰɨɢɗɖəŮ ɛŮ Űɖ ɢɟɐůɖ ůɨɔɢɟɞɜɤɜ ŰŮɢɜɞɚɞɔɘɩɜ ɘůŰɞɨ (web 

technologies) Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ŮɜůɤɛŬŰɩɜŮɘ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ ŬůűŬɚɐ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ ɢɟɖůŰɩɜ 

ɛɏůɤ SSO (Single Sign-On). ȺˊɘˊɟɧůɗŮŰŬ, ɖ Ŭˊɞəɟɑůɘɛɖ ůɢŮŭɑŬůɐ Űɖɠ ŮɝŬůűŬɚɑɕŮɘ ɞɛɞɘɞɔŮɜɐ 

ŮɛˊŮɘɟɑŬ ɢɟɐůɖɠ ɔɘŬ ŭɘɎűɞɟŬ Ůɑŭɖ ůɡůəŮɡɩɜ, əɎɜɞɜŰɎɠ Űɖɜ ɛŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ŮɨəɞɚŬ ˊɟɞůɓɎůɘɛɖ 

Űɧůɞ Ŭˊɧ ɡˊɞɚɞɔɘůŰɏɠ ɔɟŬűŮɑɞɡ ɧůɞ əŬɘ Ŭˊɧ űɞɟɖŰɏɠ ůɡůəŮɡɏɠ. 

 

ȼ ŬɜŬűɞɟɎ ŭɞɛŮɑŰŬɘ ɤɠ Ůɝɐɠ. ɆŰɞ əŮűɎɚŬɘɞ Űɞɡ ŪŮɤɟɖŰɘəɞɨ ɈˊɞɓɎɗɟɞɡ ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŰɘɠ 

ŰŮɢɜɞɚɞɔɑŮɠ əŬɘ ŰŬ ŮɟɔŬɚŮɑŬ ˊɞɡ ŬɝɘɞˊɞɘɐɗɖəŬɜ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ 

ŮűŬɟɛɞɔɐɠ/ˊɚŬŰűɧɟɛŬɠ, ɛŮ ɏɛűŬůɖ ůŰɞ Drupal ˊɞɡ ŮɑɜŬɘ ɞ ˊɡɟɐɜŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛŬɠ əŬɘ ůŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ. ɆŰɞ əŮűɎɚŬɘɞ Űɤɜ ɆɢŮŰɘəɩɜ ȺɟɔŬůɘɩɜ ŮɝŮŰɎɕɞɜŰŬɘ ɡűɘůŰɎɛŮɜŬ ůɡůŰɐɛŬŰŬ 

ŭɘŬɢŮɑɟɘůɖɠ ɛŬɗɖɛɎŰɤɜ, ɧˊɤɠ Űɞ eClass əŬɘ Űɞ Moodle. ɆŰɖ ůɡɜɏɢŮɘŬ, Űɞ əŮűɎɚŬɘɞ ȷɜɎˊŰɡɝɖɠ 

ȺűŬɟɛɞɔɐɠ ŬˊɞŰŮɚŮɑ Űɞ əɞɟɛɧ Űɖɠ ŬɜŬűɞɟɎɠ, əŬɚɨˊŰɞɜŰŬɠ ɧɚŮɠ Űɘɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŬɜɎˊŰɡɝɖɠ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ, əŬɘ ůɡɔəŮəɟɘɛɏɜŬ Űɖɜ əŬŰŬɔɟŬűɐ ɚŮɘŰɞɡɟɔɘəɩɜ əŬɘ ɛɖ ŬˊŬɘŰɐůŮɤɜ, Űɖ ůɢŮŭɑŬůɖ, Űɖɜ 

ɡɚɞˊɞɑɖůɖ əŬɘ Űɖɜ Ŭɝɘɞɚɧɔɖůɐ Űɞɡ. ɆŰɞ əŮűɎɚŬɘɞ ȺˊɑŭŮɘɝɖ ȺűŬɟɛɞɔɐɠ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɞŭɖɔɑŮɠ 

 
2 https://www.google.com/docs/about/  
3 https://www.google.com/sheets/about/  
4 https://www.google.com/drive/  
5 https://www.dropbox.com/  
6 https://www.microsoft.com/en-us/microsoft-teams/group-chat-software  

https://www.google.com/docs/about/
https://www.google.com/docs/about/
https://www.google.com/sheets/about/
https://www.google.com/drive/
https://www.dropbox.com/
https://www.microsoft.com/en-us/microsoft-teams/group-chat-software
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ŮɔəŬŰɎůŰŬůɖɠ əŬɘ ɢɟɐůɖɠ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ, əŬɗɩɠ əŬɘ ŮˊɑŭŮɘɝɖ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ˊɟŬɔɛŬŰɘəɎ ůŮɜɎɟɘŬ ɢɟɐůɖɠ ůɡɜɞŭŮɡɧɛŮɜŬ Ŭˊɧ ůŰɘɔɛɘɧŰɡˊŬ ɞɗɧɜɖɠ ɔɘŬ əŬɚɨŰŮɟɖ 

əŬŰŬɜɧɖůɖ. ɇɏɚɞɠ, Űɞ əŮűɎɚŬɘɞ ɆɡɛˊŮɟɎůɛŬŰŬ & ɀŮɚɚɞɜŰɘəɐ ȺɟɔŬůɑŬ ůɡɜɞɣɑɕŮɘ ŰŬ ɓŬůɘəɎ 

ŮɡɟɐɛŬŰŬ Űɖɠ ŮɟɔŬůɑŬɠ əŬɘ ˊɟɞŰŮɑɜŮɘ ɘŭɏŮɠ ɔɘŬ ˊŮɟŬɘŰɏɟɤ ŮˊɏəŰŬůɖ əŬɘ ɓŮɚŰɑɤůɐ Űɖɠ. 
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2 ŪŮɤɟɖŰɘəɧ ɈˊɧɓŬɗɟɞ 

ɆŰɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ ɗŬ ˊŬɟɞɡůɘŬůŰŮɑ Űɞ ɗŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ ˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ ɔɘŬ Űɖɜ əŬɚɨŰŮɟɖ 

əŬŰŬɜɧɖůɖ Űɖɠ ůɡɜŮɘůűɞɟɎɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ɛŬɠ ŮɟɔŬůɑŬɠ. ȷɟɢɘəɎ ŮˊŮɝɖɔŮɑŰŬɘ ɖ ɏɜɜɞɘŬ Űɤɜ 

ɆɡůŰɖɛɎŰɤɜ ȹɘŬɢŮɑɟɘůɖɠ ɀŬɗɖɛɎŰɤɜ əŬɘ ȺəˊŬɘŭŮɡŰɘəɩɜ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ əŬɘ ŬɜŬɚɨɞɜŰŬɘ ɞɘ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ əŬɘ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ŰɡˊɘəɎ ɡˊɞůŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ŬɡŰɎ ŰŬ ůɡůŰɐɛŬŰŬ əŬɗɩɠ Ůˊɑůɖɠ 

əŬɘ ŬɟɢɘŰŮəŰɞɜɘəɏɠ ˊɟŬəŰɘəɏɠ ůŰɘɠ ɞˊɞɑŮɠ ɓŬůɑɕɞɜŰŬɘ. ȰˊŮɘŰŬ, ŮɝŮŰɎɕɞɜŰŬɘ ɞɘ ůɨɔɢɟɞɜŮɠ ŬɚɚɎ əŬɘ ɞɘ 

ɡˊɞůŰɖɟɘəŰɘəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ ŬɜɎˊŰɡɝɖɠ ŬɡŰɩɜ Űɤɜ ůɡůŰɖɛɎŰɤɜ, ɛŮ ɏɛűŬůɖ ůŰɞ Drupal ˊɞɡ ŬˊɞŰŮɚŮɑ 

Űɞɜ ˊɡɟɐɜŬ Űɖɠ ɡɚɞˊɞɑɖůɖɠ ɔɘŬ Űɞ ˊɟɤŰɧŰɡˊɞ ůɨůŰɖɛŬ ŬɡŰɐɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ. ɇɏɚɞɠ, ɗŬ 

ŭɘŮɟŮɡɜɖɗɞɨɜ ɞɘ ɛɖɢŬɜɘůɛɞɑ ŰŬɡŰɞˊɞɑɖůɖɠ əŬɘ Ůɚɏɔɢɞɡ ˊɟɧůɓŬůɖɠ ˊɞɡ ŬɝɘɞˊɞɘɞɨɜŰŬɘ ůŮ ŬɡŰɞɨ Űɞɡ 

Ůɑŭɞɡɠ ŰŬ ůɡůŰɐɛŬŰŬ. 

 

2.1 ɆɡůŰɐɛŬŰŬ ȹɘŬɢŮɑɟɘůɖɠ ɀŬɗɖɛɎŰɤɜ əŬɘ ȺəˊŬɘŭŮɡŰɘəɩɜ 

ȹɟŬůŰɖɟɘɞŰɐŰɤɜ 

ɇŬ ůɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ ɛŬɗɖɛɎŰɤɜ əŬɘ ŮəˊŬɘŭŮɡŰɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ŮɑɜŬɘ ɞɚɞəɚɖɟɤɛɏɜŬ 

ˊɚɖɟɞűɞɟɘŬəɎ ůɡůŰɐɛŬŰŬ ɛŮ ůŰɧɢɞ Űɖɜ ɞɟɔɎɜɤůɖ əŬɘ ɡˊɞůŰɐɟɘɝɖ ŮəˊŬɘŭŮɡŰɘəɩɜ ŭɘŬŭɘəŬůɘɩɜ ůŮ 

ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ. ɆŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ ŰŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ ŬɜŬűɏɟɞɜŰŬɘ ɛŮ ŭɘɎűɞɟɞɡɠ ɧɟɞɡɠ, ɧˊɤɠ 

ůɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ ɛɎɗɖůɖɠ (Learning Management Systems - LMS) ɐ ůɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ 

ɛŬɗɖɛɎŰɤɜ (Course Management Systems) [1]. ȳɚŬ ŰŬ ˊɟɞŬɜŬűŮɟɗɏɜŰŬ ůɡůŰɐɛŬŰŬ ɏɢɞɡɜ ɏɜŬɜ əɞɘɜɧ 

ůəɞˊɧ, Űɖɜ ˊŬɟɞɢɐ ɛɘŬɠ ŮɜɘŬɑŬɠ ˊɚŬŰűɧɟɛŬɠ ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ ŭɘŭɎůəɞɜŰŮɠ əŬɘ ŮəˊŬɘŭŮɡɧɛŮɜɞɘ 

ŬɚɚɖɚŮˊɘŭɟɞɨɜ (ůɡɜɐɗɤɠ ŬůɨɔɢɟɞɜŬ), ůɡɛɛŮŰɏɢɞɡɜ ůŮ ŮəˊŬɘŭŮɡŰɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ əŬɘ 

ŬɜŰŬɚɚɎůůɞɡɜ ŮəˊŬɘŭŮɡŰɘəɧ ɡɚɘəɧ. 

 

ȼ ŮɛűɎɜɘůɖ ŬɡŰɩɜ Űɤɜ ůɡůŰɖɛɎŰɤɜ ůɡɜŭɏŮŰŬɘ ɎɟɟɖəŰŬ ɛŮ Űɖɜ Ůɝɏɚɘɝɖ Űɖɠ ɖɚŮəŰɟɞɜɘəɐɠ ɛɎɗɖůɖɠ əŬɘ 

Űɖɜ ɞɚɞɏɜŬ ŬɡɝŬɜɧɛŮɜɖ ŬɜɎɔəɖ Űɖɠ ɣɖűɘɞˊɞɑɖůɖɠ əŬɘ ŬɡŰɞɛŬŰɞˊɞɑɖůɖɠ Űɤɜ ŮəˊŬɘŭŮɡŰɘəɩɜ 

ŭɘŬŭɘəŬůɘɩɜ. ɇŬ ůɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ ɛŬɗɖɛɎŰɤɜ əŬɘ ŮəˊŬɘŭŮɡŰɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɎɚɚɞŰŮ 

ŬɜŰɘəŬɗɘůŰɞɨɜ əŬɘ ɎɚɚɞŰŮ ůɡɛˊɚɖɟɩɜɞɡɜ ŰŬ ˊŬɟŬŭɞůɘŬəɎ ŮəˊŬɘŭŮɡŰɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ, əŬŰŬɟɔɩɜŰŬɠ 

űɡůɘəɞɨɠ ˊŮɟɘɞɟɘůɛɞɨɠ əŬɘ ɛŮɘɩɜɞɜŰŬɠ ůɖɛŬɜŰɘəɎ Űɞɜ ŭɘŬɢŮɘɟɘůŰɘəɧ űɧɟŰɞ. 

 

2.1.1 ȿŮɘŰɞɡɟɔɑŮɠ əŬɘ ȹɟŬůŰɖɟɘɧŰɖŰŮɠ 

ɇŬ ůɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ ɛŬɗɖɛɎŰɤɜ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ɏɜŬ ůɨɜɞɚɞ ɚŮɘŰɞɡɟɔɘɩɜ, Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ 

ɛˊɞɟɞɨɛŮ ɜŬ ɝŮɢɤɟɑůɞɡɛŮ Űɘɠ ˊŬɟŬəɎŰɤ əŬŰɖɔɞɟɑŮɠ: 

ǒ ȹɘŬɢŮɑɟɘůɖ ɉɟɖůŰɩɜ: ȹɖɛɘɞɡɟɔɑŬ & ŭɘŬɢŮɑɟɘůɖ ɚɞɔŬɟɘŬůɛɩɜ, ŬɜɎɗŮůɖ ɟɧɚɤɜ, ŭɘŬɢŮɑɟɘůɖ 

ŭɘəŬɘɤɛɎŰɤɜ. 

ǒ ȹɘŬɢŮɑɟɘůɖ ɀŬɗɖɛɎŰɤɜ: ȹɖɛɘɞɡɟɔɑŬ & ŭɘŬɢŮɑɟɘůɖ ɢɩɟɤɜ ɛŬɗɖɛɎŰɤɜ, ŮɔɔɟŬűɐ/ŬˊŮɔɔɟŬűɐ 

ŮəˊŬɘŭŮɡɧɛŮɜɤɜ, ɞɟɔɎɜɤůɖ ŮəˊŬɘŭŮɡŰɘəɞɨ ɡɚɘəɞɨ ůŮ ɗŮɛŬŰɘəɏɠ. 

ǒ ȹɘŬɢŮɑɟɘůɖ ɄŮɟɘŮɢɞɛɏɜɞɡ: ȷɜɎɟŰɖůɖ, ŭɘŬɢŮɑɟɘůɖ əŬɘ ɞɟɔɎɜɤůɖ ˊɞɚɡɛŮůɘəɞɨ ɡɚɘəɞɨ (əŮɑɛŮɜŬ, 

ŬɟɢŮɑŬ, ůɡɜŭɏůɛɞɡɠ). 

ǒ ȹɘŬɢŮɑɟɘůɖ ȺəˊŬɘŭŮɡŰɘəɩɜ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ: ȹɖɛɘɞɡɟɔɑŬ, ŭɘŬɢŮɑɟɘůɖ əŬɘ ŭɘŮɝŬɔɤɔɐ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ, ɧˊɤɠ ɣɖűɞűɞɟɑŮɠ, quiz, ŮɟɔŬůɑŮɠ ə.ɚˊ. 

ǒ ȷɝɘɞɚɧɔɖůɖ: ȷɡŰɧɛŬŰɖ ɐ ɢŮɘɟɞəɑɜɖŰɖ ɓŬɗɛɞɚɧɔɖůɖ Űɤɜ ɡˊɞɓɞɚɩɜ (ůɢŮŰɘəɏɠ ɛŮ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ) Űɤɜ ŮəˊŬɘŭŮɡɧɛŮɜɤɜ. 

ǒ ȺˊɘəɞɘɜɤɜɑŬ & ɈˊɞůŰɐɟɘɝɖ: ȷɜŬəɞɘɜɩůŮɘɠ, ŮɘŭɞˊɞɘɐůŮɘɠ email, ůɡɕɖŰɐůŮɘɠ ůŮ űɧɟɞɡɛ, ə.Ɏ. 
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ǒ ɄŬɟŬəɞɚɞɨɗɖůɖ: ȾŬŰŬɔɟŬűɐ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɢɟɖůŰɩɜ (ŮəˊŬɘŭŮɡɧɛŮɜɤɜ), ˊŬɟŬɔɤɔɐ & 

ŮɛűɎɜɘůɖ ůŰŬŰɘůŰɘəɩɜ ůɡɛɛŮŰɞɢɐɠ, ŮɝŬɔɤɔɐ ŬɜŬűɞɟɩɜ, ə.Ɏ. 

 

ɄɏɟŬɜ ŬɡŰɩɜ Űɤɜ ɓŬůɘəɩɜ əŬŰɖɔɞɟɘɩɜ, ŰŬ ůɨɔɢɟɞɜŬ ůɡůŰɐɛŬŰŬ ŰŮɑɜɞɡɜ ɜŬ ŮɛˊɚɞɡŰɑɕɞɡɜ Űɘɠ 

ŭɡɜŬŰɧŰɖŰɏɠ Űɞɡɠ ɞɚɞɏɜŬ əŬɘ ˊŮɟɘůůɧŰŮɟɞ, ɛŮ ɔɜɩɛɞɜŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ əɞɘɜɧŰɖŰŬɠ. 

2.1.2 ȷɟɢɘŰŮəŰɞɜɘəɏɠ ɄɟɞůŮɔɔɑůŮɘɠ 

ɇŬ ůɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ ɛŬɗɖɛɎŰɤɜ ɓŬůɑɕɞɜŰŬɘ ůŮ ŬɟɢɘŰŮəŰɞɜɘəɏɠ ɓɎůŮɘ Űɤɜ ŬˊŬɘŰɐůŮɩɜ Űɞɡɠ ɤɠ 

ˊɟɞɠ ŰɟɑŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ - Űɖɜ ŮˊŮəŰŬůɘɛɧŰɖŰŬ, Űɖ ůɡɜŰɖɟɖůɘɛɧŰɖŰŬ əŬɘ Űɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ. 

Ƀɘ ŰɟŮɘɠ əɨɟɘŮɠ ŬɟɢɘŰŮəŰɞɜɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ ˊɟɎɝɖ ŬɜŬɚɨɞɜŰŬɘ ˊŬɟŬəɎŰɤ. 

 

ɀɞɜɞɚɘɗɘəɐ ŬɟɢɘŰŮəŰɞɜɘəɐ (monolithic): ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɖɜ ˊɘɞ ˊŬɟŬŭɞůɘŬəɐ ˊɟɞůɏɔɔɘůɖ, ɖ ɞˊɞɑŬ 

ɡɘɞɗŮŰŮɑŰŬɘ Ŭˊɧ ˊɞɚɚɎ ŭɘŬŭŮŭɞɛɏɜŬ ůɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ ɛŬɗɖɛɎŰɤɜ, ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɞ 

eClass7. ɄɟɞůűɏɟŮɘ ŮɡəɞɚɑŬ ůŰɖɜ ŬɜɎˊŰɡɝɖ, Űɖɜ ŮɔəŬŰɎůŰŬůɖ əŬɘ Űɖɜ Ŭɟɢɘəɐ ůɡɜŰɐɟɖůɖ. ȾŬɗɩɠ ɧɛɤɠ 

Űɞ ůɨůŰɖɛŬ ɛŮɔŬɚɩɜŮɘ, ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ ŬɡŰɐ ŭɡůɢŮɟŬɑɜŮɘ Űɖɜ ŬɜŮɝɎɟŰɖŰɖ ŬɜɎˊŰɡɝɖ ɚŮɘŰɞɡɟɔɘɩɜ əŬɘ 

ŬɡɝɎɜŮɘ Űɞ əɧůŰɞɠ ůɡɜŰɐɟɖůɖɠ, ŭɘɧŰɘ ɧɚŮɠ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɡɚɞˊɞɘɞɨɜŰŬɘ ůŮ ɏɜŬ ŮɜɘŬɑɞ 

ůɨɜɞɚɞ əɩŭɘəŬ.  

 

ȷɟɗɟɤŰɐ ŬɟɢɘŰŮəŰɞɜɘəɐ (modular): ɇɞ ůɨůŰɖɛŬ ůŮ ŬɡŰɐ Űɖɜ ˊɟɞůɏɔɔɘůɖ ŭɘŬɟɗɟɩɜŮŰŬɘ ůŮ ŭɘŬəɟɘŰɏɠ 

ŮɜɧŰɖŰŮɠ/ɛɞɜɎŭŮɠ (modules/plugins), ɞɘ ɞˊɞɑŮɠ ɡɚɞˊɞɘɞɨɜ ŬɡŰɧɜɞɛŮɠ ɞɛɎŭŮɠ ɚŮɘŰɞɡɟɔɘɩɜ ˊɞɡ 

Ůˊɘəɞɘɜɤɜɞɨɜ ɛŮŰŬɝɨ Űɞɡɠ ɛɏůɤ ŭɘŮˊŬűɩɜ. ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ɡɘɞɗŮŰŮɑŰŬɘ Ŭˊɧ ˊɚŬŰűɧɟɛŮɠ ɧˊɤɠ Űɞ 

Moodle, ŭɘɧŰɘ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰŬŭɘŬəɐɠ Ůɝɏɚɘɝɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ŮɑŰŮ ɛŮ Űɖɜ ŬɜɎˊŰɡɝɖ ɜɏɤɜ 

ŮɜɞŰɐŰɤɜ/ɛɞɜɎŭɤɜ ŮɑŰŮ ɛŮ Ŭɝɘɞˊɞɑɖůɖ ŮɜɞŰɐŰɤɜ/ɛɞɜɎŭɤɜ ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ Ŭˊɧ ŰɟɑŰɞɡɠ. ɄŬɟɧɚɞ ˊɞɡ ɖ 

ŮűŬɟɛɞɔɐ ŮɝŬəɞɚɞɡɗŮɑ ůɡɜɐɗɤɠ ɜŬ ŬɜŬˊŰɨůůŮŰŬɘ ɤɠ ŮɜɘŬɑŬ ŭɘŬŭɘəŬůɑŬ (single deployable), ɖ 

ŬɟɗɟɤŰɧŰɖŰŬ ˊɟɞůűɏɟŮɘ ůɖɛŬɜŰɘəɎ ɞűɏɚɖ ɧůɞɜ ŬűɞɟɎ Űɖɜ ŮˊŮəŰŬůɘɛɧŰɖŰŬ əŬɘ Űɖɜ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ əɩŭɘəŬ. 

 

ȷɟɢɘŰŮəŰɞɜɘəɐ ɛɘəɟɞɦˊɖɟŮůɘɩɜ (microservices) əŬɘ headless/decoupled ˊɟɞůŮɔɔɑůŮɘɠ: ɆŮ ˊɘɞ 

ůɨɔɢɟɞɜŮɠ ɡɚɞˊɞɘɐůŮɘɠ, Űɞ backend ŭɘŬɢɤɟɑɕŮŰŬɘ Ŭˊɧ Űɞ frontend, ŮəɗɏŰɞɜŰŬɠ Űɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰɎ Űɞɡ 

ɛɏůɤ APIs (Application Programming Interfaces) (ůɡɜɐɗɤɠ RESTful [2] ɐ GraphQL), Ůɜɩ ɖ ŭɘŮˊŬűɐ 

ɢɟɐůŰɖ ŬɜŬˊŰɨůůŮŰŬɘ ůŮ ŬɡŰɞŰŮɚɐ ŮűŬɟɛɞɔɐ. ȼ ɛɏɗɞŭɞɠ ŬɡŰɐ ŮɡɜɞŮɑ Űɖɜ ŮˊŮəŰŬůɘɛɧŰɖŰŬ əŬɘ Űɖɜ 

ŮɡŮɚɘɝɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛŮ əɧůŰɞɠ ɧɛɤɠ Űɖɜ Ŭɡɝɖɛɏɜɖ ˊɞɚɡˊɚɞəɧŰɖŰŬ Űɧůɞ ůŮ ŬɜɎˊŰɡɝɖ ɧůɞ əŬɘ ůŮ 

ɚŮɘŰɞɡɟɔɑŬ. ɉŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ ŰɏŰɞɘɞɡ LMS ŮɑɜŬɘ Űɞ Canvas, Űɞ ɞˊɞɑɞ ŮəɗɏŰŮɘ Űɖ 

ɚŮɘŰɞɡɟɔɘəɧŰɖŰɎ Űɞɡ ɛɏůɤ REST əŬɘ GraphQL APIs. ɇɡˊɘəɎ, ůŮ ɛɘŬ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ˊɟɞůɏɔɔɘůɖ, Űɞ 

LMS ɞɟɔŬɜɩɜŮŰŬɘ ůŮ ŰɟɑŬ Ůˊɘɛɏɟɞɡɠ ŮˊɑˊŮŭŬ: Űɞ ŮˊɑˊŮŭɞ ˊŬɟɞɡůɑŬůɖɠ, Űɞ ɞˊɞɑɞ ɡɚɞˊɞɘŮɑ Űɖ ŭɘŮˊŬűɐ 

ɢɟɐůŰɖ, Űɞ ŮˊɑˊŮŭɞ ŮˊɘɢŮɘɟɖůɘŬəɐɠ ɚɞɔɘəɐɠ ůŰɞ ɞˊɞɑɞ ɡɚɞˊɞɘɞɨɜŰŬɘ ɞɘ ɓŬůɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ əŬɘ Űɏɚɞɠ Űɞ ŮˊɑˊŮŭɞ ŭŮŭɞɛɏɜɤɜ, ɛɏůɤ Űɞɡ ɞˊɞɑɞɡ ɔɑɜŮŰŬɘ ɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮ Űɖ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ. Ɇɡɜɐɗɤɠ, Űɞ ŮˊɑˊŮŭɞ ŮˊɘɢŮɘɟɖůɘŬəɐɠ ɚɞɔɘəɐɠ, ɞɟɔŬɜɩɜŮŰŬɘ ůŮ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɐůɘɛŮɠ 

ɡˊɖɟŮůɑŮɠ, ɞɘ ɞˊɞɑŮɠ ŮɜůɤɛŬŰɩɜɞɜŰŬɘ ɧˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɛɏůɤ Űɖɠ ŰŮɢɜɘəɐɠ Űɖɠ ɏɔɢɡůɖɠ ŮɝŬɟŰɐůŮɤɜ 

(dependency injection). 

 

 
7 https://www.openeclass.org/   
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2.2 ɇŮɢɜɞɚɞɔɑŮɠ ȷɜɎˊŰɡɝɖɠ ɆɡůŰɖɛɎŰɤɜ ȹɘŬɢŮɑɟɘůɖɠ ɀŬɗɖɛɎŰɤɜ 

ɇŬ ůɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ ɛŬɗɖɛɎŰɤɜ ůŰɖɟɑɕɞɜŰŬɘ ůŮ ɏɜŬ Ůɡɟɨ űɎůɛŬ ŰŮɢɜɞɚɞɔɘɩɜ ɘůŰɞɨ ˊɞɡ 

əŬɚɨˊŰɞɡɜ Űɧůɞ Űɖɜ ˊɚŮɡɟɎ Űɞɡ ˊŮɚɎŰɖ (client-side) ɧůɞ əŬɘ ŬɡŰɐ Űɞɡ ŮɝɡˊɖɟŮŰɖŰɐ (server-side). ɀɘŬ 

ůɡɜɐɗɖɠ Ůˊɘɚɞɔɐ ɔɘŬ Űɖɜ ŰŬɢŮɑŬ ŬɜɎˊŰɡɝɖ ŰɏŰɞɘɤɜ ůɡůŰɖɛɎŰɤɜ ŮɑɜŬɘ ɖ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ɆɡůŰɖɛɎŰɤɜ 

ȹɘŬɢŮɑɟɘůɖɠ ɄŮɟɘŮɢɞɛɏɜɞɡ (CMS - Content Management Systems) (ŭŮɑŰŮ ȺɜɧŰɖŰŬ 2.2.1), ŭɘɧŰɘ 

ˊɟɞůűɏɟɞɡɜ ɏŰɞɘɛŮɠ ɡˊɞŭɞɛɏɠ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ ɢɟɖůŰɩɜ, ˊŮɟɘŮɢɞɛɏɜɞɡ əŬɘ ŭɘəŬɘɤɛɎŰɤɜ əŬɗɩɠ əŬɘ 

ŮˊŮəŰŬůɘɛɧŰɖŰŬ ɛɏůɤ ŬɟɗɟɤŰɐɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ. ũɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ˊɚŬŰűɧɟɛŬɠ Űɖɠ ˊŬɟɞɨůŬɠ 

ŭɘˊɚɤɛŬŰɘəɐɠ ŮˊɘɚɏɢɗɖəŮ Űɞ Drupal, Űɞ ɞˊɞɑɞ ŬɜŬɚɨŮŰŬɘ ůŰɖɜ ȺɜɧŰɖŰŬ 2.2.2. 

2.2.1 ɆɡůŰɐɛŬŰŬ ȹɘŬɢŮɑɟɘůɖɠ ɄŮɟɘŮɢɞɛɏɜɞɡ 

ɇŬ ůɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ ˊŮɟɘŮɢɞɛɏɜɞɡ ŮɑɜŬɘ ɞɚɞəɚɖɟɤɛɏɜŬ ˊɚɖɟɞűɞɟɘŬəɎ ůɡůŰɐɛŬŰŬ ˊɞɡ 

ɡˊɞůŰɖɟɑɕɞɡɜ Űɖ ŭɖɛɘɞɡɟɔɑŬ, ŮˊŮɝŮɟɔŬůɑŬ, ŬˊɞɗɐəŮɡůɖ, ɞɟɔɎɜɤůɖ əŬɘ ŭɖɛɞůɑŮɡůɖ ɣɖűɘŬəɞɨ ɡɚɘəɞɨ 

Ŭˊɧ ɢɟɐůŰŮɠ, ɞɘ ɞˊɞɑɞɘ ŭŮɜ ɏɢɞɡɜ ŬˊŬɟŬɑŰɖŰŬ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ ŰŮɢɜɘəɏɠ ɔɜɩůŮɘɠ. ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ 

ŬɜŬűŮɟɗŮɑ ɧŰɘ ˊŬɟɏɢɞɡɜ ɏɜŬ ˊɚŬɑůɘɞ ŮűŬɟɛɞɔɐɠ Űɞ ɞˊɞɑɞ ˊŮɟɘɚŬɛɓɎɜŮɘ ŭɘŬɢŮɑɟɘůɖ ɢɟɖůŰɩɜ, ɟɧɚɤɜ əŬɘ 

ŭɘəŬɘɤɛɎŰɤɜ, ɏɜŬ ůɨůŰɖɛŬ ˊɟɞŰɨˊɤɜ (templating) ˊɟɞɠ ŮəɛŮŰɎɚɚŮɡůɖ ɔɘŬ ŰŬɢŮɑŬ ŬɜɎˊŰɡɝɖ əŬɗɩɠ 

Ůˊɑůɖɠ əŬɘ ŭɘɎűɞɟɞɡɠ ɛɖɢŬɜɘůɛɞɨɠ, ɧˊɤɠ ŭɟɞɛɞɚɧɔɖůɖ ŬɘŰɖɛɎŰɤɜ, API ŬɚɚɎ əŬɘ ɛɖɢŬɜɘůɛɞɨɠ 

ŮˊɏəŰŬůɖɠ ɛɏůɤ ˊɟɞůɗɏŰɤɜ/ŮɜɞŰɐŰɤɜ. 

 

ȼ ŮəɛŮŰɎɚɚŮɡůɖ Űɤɜ ŭɡɜŬŰɞŰɐŰɤɜ Ůɜɧɠ CMS ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Ůɜɧɠ LMS ˊɟɞůűɏɟŮɘ ŬɟəŮŰɎ 

ˊɚŮɞɜŮəŰɐɛŬŰŬ, Ŭűɞɨ ŮˊɘŰŬɢɨɜŮɘ ůɖɛŬɜŰɘəɎ Űɞɜ əɨəɚɞ ŬɜɎˊŰɡɝɖɠ, əŬɗɩɠ ˊɞɚɚɏɠ Ŭˊɧ Űɘɠ ɓŬůɘəɏɠ 

ɚŮɘŰɞɡɟɔɑŮɠ ˊŬɟɏɢɞɜŰŬɘ ɏŰɞɘɛŮɠ, Ůɜɩ Ůˊɑůɖɠ ŮˊɘŰɟɏˊŮɘ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ ŮˊŮəŰɎůŮɤɜ ˊɞɡ ́ ŬɟɏɢɞɜŰŬɘ Ŭˊɧ 

Űɖɜ əɞɘɜɧŰɖŰɎ Űɞɡ. ɇŬɡŰɧɢɟɞɜŬ, ŭɘŬůűŬɚɑɕŮɘ Űɖɜ Űɡˊɞˊɞɑɖůɖ əŬɘ Űɖɜ ŬůűɎɚŮɘŬ, ŭɘɧŰɘ ɞɘ ˊɡɟɐɜŮɠ Űɤɜ 

CMS ɡˊɧəŮɘɜŰŬɘ ůŮ ůɡůŰɖɛŬŰɘəɞɨɠ Ůɚɏɔɢɞɡɠ ŬůűŬɚŮɑŬɠ. ȺɜŭŮɘəŰɘəɎ əɎˊɞɘɞɘ ŭɖɛɞűɘɚŮɑɠ Ůəˊɟɧůɤˊɞɘ 

Űɤɜ ůɡůŰɖɛɎŰɤɜ ŭɘŬɢŮɑɟɘůɖɠ ˊŮɟɘŮɢɞɛɏɜɞɡ ŮɑɜŬɘ Űɞ WordPress8, Drupal əŬɘ Űɞ Joomla9.  

 

ȼ ŭɘŬűɞɟɞˊɞɑɖůɖ Űɞɡ Drupal ůŮ ůɢɏůɖ ɛŮ ɎɚɚŬ CMS ŮɑɜŬɘ ˊɤɠ ŭŮɜ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɖ ŭɘŬɢŮɑɟɘůɖ 

ˊŬɟŬŭɞůɘŬəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ, ɧˊɤɠ ɎɟɗɟŬ əŬɘ ůŮɚɑŭŮɠ, ŬɚɚɎ ˊŬɟɏɢŮɘ ɏɜŬ ˊɚɐɟŮɠ ˊɚŬɑůɘɞ ɔɘŬ Űɖɜ 

ŬɜɎˊŰɡɝɖ ŭɘŬŭɘəŰɡŬəɩɜ ŮűŬɟɛɞɔɩɜ. ȼ ɘŭɘɧŰɖŰŬ ŬɡŰɐ Űɞ əŬɗɘůŰɎ ɘŭŬɜɘəɧ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ 

ŮɝŮɘŭɘəŮɡɛɏɜɤɜ ŮűŬɟɛɞɔɩɜ, ɧˊɤɠ ŬɡŰɐ Űɞɡ ˊɟɤŰɧŰɡˊɞɡ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŮ ŬɡŰɐ Űɖ 

ŭɘˊɚɤɛŬŰɘəɐ. 

2.2.2 Drupal 

ɇɞ Drupal ŮɑɜŬɘ ɏɜŬ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ ˊŮɟɘŮɢɞɛɏɜɞɡ ŬɜɞɘɢŰɞɨ əɩŭɘəŬ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ 

ŭɘŬŭɘəŰɡŬəɩɜ ŮűŬɟɛɞɔɩɜ, ɔɟŬɛɛɏɜɞ ůŰɖɜ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ PHP. ȹɖɛɘɞɡɟɔɐɗɖəŮ Ŭˊɧ Űɞɜ 

Dries Buytaert Űɞ 2000 əŬɘ ɏəŰɞŰŮ ŮɝŮɚɑůůŮŰŬɘ ůɡɜŮɢɩɠ ɛɏůɤ Űɖɠ ůɡɜŮɘůűɞɟɎɠ Űɖɠ ˊŬɔəɧůɛɘŬɠ 

əɞɘɜɧŰɖŰŬɠ ˊɞɡ ŭɘŬɗɏŰŮɘ. ɇɞ Drupal ůɐɛŮɟŬ ŬɝɘɞˊɞɘŮɑŰŬɘ Ŭˊɧ ɏɜŬ ɛŮɔɎɚɞ ˊɞůɞůŰɧ ɘůŰɞŰɧˊɤɜ, 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ əɡɓŮɟɜɖŰɘəɩɜ űɞɟɏɤɜ, ˊŬɜŮˊɘůŰɖɛɑɤɜ əŬɘ ɛŮɔɎɚɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ ɚɧɔɤ Űɖɠ 

ůŰŬɗŮɟɧŰɖŰŬɠ, ŮɡŮɚɘɝɑŬɠ əŬɘ ŬůűɎɚŮɘŬɠ ˊɞɡ ˊɟɞůűɏɟŮɘ.  

 

ɇɞ Drupal ŮɑɜŬɘ ɓŬůɘůɛɏɜɞ ůŮ ŬɟɗɟɤŰɐ ŬɟɢɘŰŮəŰɞɜɘəɐ ɛŮ Űɘɠ Ůɝɐɠ ɓŬůɘəɏɠ ɏɜɜɞɘŮɠ: 

 

ɄɡɟɐɜŬɠ (Core): ɄŮɟɘɏɢŮɘ Űɖ ɗŮɛŮɚɘɩŭɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ůɨůŰɖɛŬ 

ŭɟɞɛɞɚɧɔɖůɖɠ, Űɖ ŭɘŬɢŮɑɟɘůɖ ɢɟɖůŰɩɜ, ŭɘəŬɘɤɛɎŰɤɜ əŬɘ ɞɜŰɞŰɐŰɤɜ (Entity API), əŬɘ  Űɖ ŭɘŬɢŮɑɟɘůɖ 

 
8 https://wordpress.com/  
9 https://www.joomla.org/  

https://wordpress.com/
https://www.joomla.org/
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ˊŮŭɑɤɜ (Fields API). Ⱥˊɑůɖɠ ˊɟɞůűɏɟŮɘ ɛɑŬ ɛɖɢŬɜɐ ˊɟɞŰɨˊɤɜ (template engine) (Twig10), ɏɜŬ ůɨůŰɖɛŬ 

əɟɡűɐɠ ɛɜɐɛɖɠ (Cache) əŬɗɩɠ əŬɘ ŭɞɢŮɑɞ ŮɝɡˊɖɟɏŰɖůɖɠ (service container) ɓŬůɘůɛɏɜɞ űɡůɘəɎ ůŰɞ 

Symfony Dependency Injection, ɏɜŬ ůɡůŰŬŰɘəɧ Űɞɡ ˊɚŬɘůɑɞɡ Symfony ˊɞɡ ŬɜŬɚŬɛɓɎɜŮɘ Űɖ ŭɘŬɢŮɑɟɘůɖ 

Űɤɜ ɡˊɖɟŮůɘɩɜ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛŮ Űɖɜ ɛɏɗɞŭɞ Űɖɠ ɏɔɢɡůɖɠ ŮɝŬɟŰɐůŮɤɜ (dependency injection) 

 

ȺɜɧŰɖŰŮɠ (Modules): ȺˊŮəŰŮɑɜɞɡɜ ɐ Űɟɞˊɞˊɞɘɞɨɜ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ˊɡɟɐɜŬ. ȹɘŬɢɤɟɑɕɞɜŰŬɘ ůŮ 

ŮɜɧŰɖŰŮɠ ˊɡɟɐɜŬ (core modules), ůɡɜŮɘůűŮɟɧɛŮɜŮɠ ŮɜɧŰɖŰŮɠ (contribute modules), ɞɘ ɞˊɞɑŮɠ 

ŬɜŬˊŰɨůůɞɜŰŬɘ əŬɘ ŭɘŬŰɑɗŮŰŬɘ Ŭˊɧ Űɖɜ əɞɘɜɧŰɖŰŬ ɛɏůɤ Űɞɡ drupal.org11 əŬɗɩɠ əŬɘ ˊɟɞůŬɟɛɞůɛɏɜŮɠ 

(custom modules), ɞɘ ɞˊɞɑŮɠ ɡɚɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɞɜ ɑŭɘɞ Űɞɜ ˊɟɞɔɟŬɛɛŬŰɘůŰɐ ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ 

ŮəɎůŰɞŰŮ ŮűŬɟɛɞɔɐɠ. 

 

ŪɏɛŬŰŬ (Themes): Ʉɟɞůŭɘɞɟɑɕɞɡɜ Űɖɜ ɞˊŰɘəɐ ˊŬɟɞɡůɑŬůɖ Űɞɡ ɘůŰɧŰɞˊɞɡ. ɆŰɖɟɑɕɞɜŰŬɘ ůŰɖ ɛɖɢŬɜɐ 

ˊɟɞŰɨˊɤɜ Twig əŬɘ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ əɚɖɟɞɜɞɛɘəɧŰɖŰŬ ɛŮŰŬɝɨ Űɤɜ ɓŬůɘəɩɜ ɗŮɛɎŰɤɜ (base-themes) əŬɘ 

Űɤɜ ɡˊɞ-ɗŮɛɎŰɤɜ (sub-themes). 

 

ɃɜŰɧŰɖŰŮɠ (Entities): ȷˊɞŰŮɚɞɨɜ ŬəɟɞɔɤɜɘŬɑɞ ɚɑɗɞ Űɞɡ ɛɞɜŰɏɚɞɡ ŭŮŭɞɛɏɜɤɜ. ȷɜŬűɏɟɞɜŰŬɘ ůŮ 

ŰɡˊɞˊɞɘɖɛɏɜŬ ŬɜŰɘəŮɑɛŮɜŬ, ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮˊŮəŰŬɗɞɨɜ ɛŮ ˊɟɞůŬɟɛɞůɛɏɜŬ ˊŮŭɑŬ əŬɘ 

ɜŬ ɞɛŬŭɞˊɞɘɖɗɞɨɜ ůŮ ɡˊɞ-ɞɛɎŭŮɠ (bundles). 

 

Hooks əŬɘ ɡˊɖɟŮůɑŮɠ (Services): ɇɞ Drupal ˊɟɞůűɏɟŮɘ ůɖɛŮɑŬ ŮˊɏəŰŬůɖɠ ɛɏůɤ hooks (ˊɟɧəŮɘŰŬɘ ɔɘŬ 

ůɡɜŬɟŰɐůŮɘɠ ˊɞɡ əŬɚɞɨɜŰŬɘ ɔɘŬ ůɡɔəŮəɟɘɛɏɜŬ ɔŮɔɞɜɧŰŬ) əŬɘ ɛɏůɤ ɡˊɖɟŮůɘɩɜ (services) 

ŮɔɔŮɔɟŬɛɛɏɜɤɜ ůŰɞ ŭɞɢŮɑɞ ŮɝɡˊɖɟɏŰɖůɖɠ (service container). ȾɎɗŮ ɡˊɖɟŮůɑŬ ŬˊɞŰŮɚŮɑ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ 

Űɞ ɞˊɞɑɞ ŮɜɗɡɚŬəɩɜŮɘ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɐůɘɛɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ əŬɘ ŭɘŬŰɑɗŮɜŰŬɘ ůŮ ɞɚɧəɚɖɟɞ Űɞ 

ůɨůŰɖɛŬ ɛɏůɤ Űɞɡ ŭɞɢŮɑɞɡ. 

 

2.2.3 ɈˊɞůŰɖɟɘəŰɘəɏɠ ɇŮɢɜɞɚɞɔɑŮɠ ȽůŰɞɨ 

ɇɞ Drupal ůɡɛˊɚɖɟɩɜŮŰŬɘ Ŭˊɧ ɏɜŬ ůɨɜɞɚɞ ŰŮɢɜɞɚɞɔɘɩɜ ˊɞɡ əŬɚɨˊŰɞɡɜ Űɧůɞ Űɖɜ ˊɚŮɡɟɎ Űɞɡ 

ŮɝɡˊɖɟŮŰɖŰɐ ɧůɞ əŬɘ ŬɡŰɐ Űɞɡ ˊŮɚɎŰɖ. 

 

PHP: ȺɑɜŬɘ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊɞɡ ɏɢŮɘ ůɢŮŭɘŬůŰŮɑ əɡɟɑɤɠ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ ɘůŰɞɨ 

ůŰɖɜ ˊɚŮɡɟɎ Űɞɡ ŮɝɡˊɖɟŮŰɖŰɐ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɔɚɩůůŬ ɛŮ ɛŬəɟɎ ɡˊɞůŰɐɟɘɝɖ Űɞɡ ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɞɨɠ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ (əɚɎůŮɘɠ, əɚɖɟɞɜɞɛɘəɧŰɖŰŬ, ŭɘŮˊŬűɏɠ ə.ɚˊ.), ɖ ɞˊɞɑŬ Ŭˊɧ  Űɖɜ ɏəŭɞůɖ 8.0 əŬɘ ɏˊŮɘŰŬ 

ɏɢŮɘ ŮɛˊɚɞɡŰɘůŰŮɑ ɛŮ ůɨɔɢɟɞɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ɧˊɤɠ attributes (annotations), enum Űɨˊɞɡɠ əŬɘ 

constructor property promotion (ˊɟɞŬɔɤɔɐ ɘŭɘɞŰɐŰɤɜ ɛɏůɤ Űɞɡ əŬŰŬůəŮɡŬůŰɐ). ɇɞ ŰŮɚŮɡŰŬɑɞ, 

constructor property promotion, ŮˊɘŰɟɏˊŮɘ Űɞɜ ŰŬɡŰɧɢɟɞɜɞ ɞɟɘůɛɧ əŬɘ Űɖɜ Ŭɟɢɘəɞˊɞɑɖůɖ Űɤɜ ɘŭɘɞŰɐŰɤɜ 

ɛɘŬɠ əɚɎůɖɠ ŬˊŮɡɗŮɑŬɠ ůŰɘɠ ˊŬɟŬɛɏŰɟɞɡɠ Űɞɡ əŬŰŬůəŮɡŬůŰɐ (constructor), ɛŮɘɩɜɞɜŰŬɠ Űɞɜ 

ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɞ əɩŭɘəŬ (boilerplate).  

 

Symfony12: ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ PHP ˊɚŬɑůɘɞ ŬɜɎˊŰɡɝɖɠ ŮűŬɟɛɞɔɩɜ ɘůŰɞɨ, Űɞ ɞˊɞɑɞ ɞɟɔŬɜɩɜŮŰŬɘ ůŮ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɞɨɛŮɜŬ ůɡůŰŬŰɘəɎ (components). ȷˊɞŰŮɚŮɑ Űɖ ɓɎůɖ ˊɎɜɤ ůŰɖɜ ɞˊɞɑŬ ůŰɖɟɑɕŮŰŬɘ ɏɜŬ 

ůɖɛŬɜŰɘəɧ ɛɏɟɞɠ Űɞɡ ˊɡɟɐɜŬ Űɞɡ Drupal, ˊŬɟɏɢɞɜŰŬɠ ůŰɞɘɢŮɑŬ, ɧˊɤɠ HTTP Foundation (ŭɘŬɢŮɑɟɘůɖ 

 
10 https://twig.symfony.com/  
11 https://drupal.org/  
12 https://symfony.com/  

https://twig.symfony.com/
https://drupal.org/
https://symfony.com/
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request/response HTTP), Routing (ŭɟɞɛɞɚɧɔɖůɖ), Dependency Injection (ɏɔɢɡůɖ ŮɝŬɟŰɐůŮɤɜ) əŬɘ 

EventDispatcher (ɛɖɢŬɜɘůɛɧɠ ɔŮɔɞɜɧŰɤɜ). 

 

Twig:  ȷˊɞŰŮɚŮɑ ɛɖɢŬɜɐ ˊɟɞŰɨˊɤɜ ŬɜɞɘɢŰɞɨ əɩŭɘəŬ ɤɠ ŰɛɐɛŬ Űɞɡ ˊɚŬɘůɑɞɡ Symfony. ȺˊɘɓɎɚɚŮɘ 

ŭɘŬɢɤɟɘůɛɧ ɛŮŰŬɝɨ ŮˊɘɢŮɘɟɖůɘŬəɐɠ ɚɞɔɘəɐɠ əŬɘ ɚɞɔɘəɐɠ ˊŬɟɞɡůɑŬůɖɠ, ˊɟɞůűɏɟɞɜŰŬɠ Ŭˊɚɐ ůɨɜŰŬɝɖ ɛŮ 

ɡˊɞůŰɐɟɘɝɖ ɛŮŰŬɓɚɖŰɩɜ, ůɡɜɗɖəɩɜ, ɓɟɧɢɤɜ, űɑɚŰɟɤɜ, ɛŬəɟɞŮɜŰɞɚɩɜ əŬɘ əɚɖɟɞɜɞɛɘəɧŰɖŰŬ 

ˊɟɞŰɨˊɤɜ. 

 

HTML5, CSS3 əŬɘ Bootstrap: ɀŮ Űɖ ɢɟɐůɖ HTML5, CSS3 əŬɘ Bootstrap13 ɡɚɞˊɞɘŮɑŰŬɘ ɖ ŭɞɛɐ əŬɘ 

ɖ ŮɛűɎɜɘůɖ Űɖɠ ŭɘŮˊŬűɐɠ Űɞɡ ɢɟɐůŰɖ (ˊɞɡ ŮɛűŬɜɑɕŮŰŬɘ ůŰɖɜ ˊɚŮɡɟɎ Űɞɡ ˊŮɚɎŰɖ). ɇɞ Bootstrap ŮɑɜŬɘ 

ɏɜŬ Ůɡɟɏɤɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞ Front-End ˊɚŬɑůɘɞ ˊɞɡ ˊŬɟɏɢŮɘ ɏŰɞɘɛŬ ůɡůŰŬŰɘəɎ ŭɘŮˊŬűɐɠ əŬɘ 

ɓɞɖɗɖŰɘəɏɠ əɚɎůŮɘɠ CSS əŬɗɩɠ əŬɘ ŭɘŬŭɟŬůŰɘəɎ ůŰɞɘɢŮɑŬ ɡɚɞˊɞɘɖɛɏɜŬ ůŮ JavaScript. 

 

JavaScript əŬɘ jQuery: ũɘŬ Űɖɜ ˊɚŮɡɟɎ Űɞɡ ˊŮɚɎŰɖ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ůˊɑůɖɠ ůɨɔɢɟɞɜɖ Javascript ɔɘŬ 

ŬɜɎˊŰɡɝɖ ŭɡɜŬɛɘəɩɜ ŬɚɚɖɚŮˊɘŭɟɎůŮɤɜ (AJAX, Ůˊɘəɨɟɤůɖ űɞɟɛɩɜ ə.Ɏ.) Ůɜɩ ɖ jQuery ŮɑɜŬɘ 

ŮɜůɤɛŬŰɤɛɏɜɖ ůŰɞɜ ˊɡɟɐɜŬ Űɞɡ Drupal ɛŮ ůəɞˊɧ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ɀɞɜŰɏɚɞɡ ȷɜŰɘəŮɘɛɏɜɤɜ 

ȺɔɔɟɎűɞɡ (DOM) əŬɘ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ ɔŮɔɞɜɧŰɤɜ (ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ Ŭˊɧ Űɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɞɡ 

ɢɟɐůŰɖ əŬɘ Űɖɜ ŮűŬɟɛɞɔɐ). 

 

ɆɢŮůɘŬəɐ ȸɎůɖ ȹŮŭɞɛɏɜɤɜ: ɇɞ Drupal ɡˊɞůŰɖɟɑɕŮɘ ˊɞɚɚɎ ůɢŮůɘŬəɎ ůɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ ɓɎůŮɤɜ 

ŭŮŭɞɛɏɜɤɜ, ɧˊɤɠ MySQL14, MariaDB15 əŬɘ PostgreSQL16. ɇɞ ůɢɐɛŬ ɞɟɔŬɜɩɜŮŰŬɘ ůŮ ˊɑɜŬəŮɠ 

ŭŮŭɞɛɏɜɤɜ ɛŮ ůŬűɐ ŭɘŬɢɤɟɘůɛɧ Űɤɜ ɓŬůɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɛɘŬ ɞɜŰɧŰɖŰŬɠ əŬɘ Űɤɜ Űɘɛɩɜ Űɤɜ ˊŮŭɑɤɜ Űɖɠ. 

 

Composer: Ƀ composer ŮɑɜŬɘ ɞ ŭɘŬɢŮɘɟɘůŰɐɠ ŮɝŬɟŰɐůŮɤɜ Űɖɠ PHP. ȼ ŭɐɚɤůɖ Űɤɜ ŮɝŬɟŰɐůŮɤɜ Űɖɠ 

ŮűŬɟɛɞɔɐɠ ɔɑɜŮŰŬɘ ůŮ ɏɜŬ ŬɟɢŮɑɞ (composer.json), Űɞ ɞˊɞɑɞ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŮɔəŬŰɎůŰŬůɖ əŬɘ Ůɜɖɛɏɟɤůɖ 

Űɤɜ ɓɘɓɚɘɞɗɖəɩɜ ŬɡŰɩɜ. ȷəɧɛŬ ŮˊɘŰɟɏˊŮɘ Űɖ űɧɟŰɤůɖ əɚɎůŮɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ˊɟɧŰɡˊɞ PSR-4 

autoloading17. 

 

Drush: ɇɞ Drush18 (Drupal Shell) ŮɑɜŬɘ ɏɜŬ ŮɘŭɘəɎ ůɢŮŭɘŬůɛɏɜɞ ŮɟɔŬɚŮɑɞ ɔɟŬɛɛɐɠ ŮɜŰɞɚɩɜ ɔɘŬ Űɞ 

Drupal. ɄɟɞůűɏɟŮɘ ŮɜŰɞɚɏɠ ŭɘŬɢŮɑɟɘůɖɠ (əŬɗŬɟɘůɛɧɠ cache, database updates ə.Ɏ.) ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Űɧůɞ əŬŰɎ Űɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ ŬɜɎˊŰɡɝɖɠ ɧůɞ əŬɘ ŬɡŰɐ Űɖɠ ůɡɜŰɐɟɖůɖɠ Űɞɡ ɘůŰɞŰɧˊɞɡ 

(ˊ.ɢ. ŮűŬɟɛɞɔɐ ŮɜɖɛŮɟɩůŮɤɜ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɨůŰŮɟŬ Ŭˊɧ ŬɜŬɓɎɗɛɘůɖ əɩŭɘəŬ). 

 

Docker əŬɘ Containerization: ȼ ŰŮɢɜɞɚɞɔɑŬ Űɤɜ containers (ŭɞɢŮɑɤɜ) ŬˊɞŰŮɚŮɑ ɛɞɟűɐ Ůɘəɞɜɞˊɞɑɖůɖɠ 

(image) ůŮ ŮˊɑˊŮŭɞ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ŮˊɘŰɟɏˊŮɘ Űɖɜ Ŭˊɞɛɧɜɤůɖ əŬɘ ŮəŰɏɚŮůɖ ŮűŬɟɛɞɔɩɜ 

ɐ Űɤɜ ůɡůŰŬŰɘəɩɜ Űɞɡɠ ɛŬɕɑ ɛŮ Űɘɠ ŮɝŬɟŰɐůŮɘɠ Űɞɡɠ ůŮ ɝŮɢɤɟɘůŰɎ ˊŬəɏŰŬ ůŰɞ ɑŭɘɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ 

[3]. ɇɞ Docker19 ŮɑɜŬɘ ɖ ˊɚŬŰűɧɟɛŬ ˊɞɡ əŬɗɘɏɟɤůŮ Űɖ ɢɟɐůɖ əŬɘ ŭɘŬɢŮɑɟɘůɖ containers ůŰɖɜ ŬɜɎˊŰɡɝɖ 

ɚɞɔɘůɛɘəɞɨ. ȼ ɡɘɞɗɏŰɖůɖ ŬɡŰɐɠ Űɖɠ ˊɟŬəŰɘəɐɠ ŭɘŬůűŬɚɑɕŮɘ Űɖ ůɡɜɏˊŮɘŬ ɛŮŰŬɝɨ ˊŮɟɘɓŬɚɚɧɜŰɤɜ 

ŬɜɎˊŰɡɝɖɠ, ŭɞəɘɛɩɜ əŬɘ ˊŬɟŬɔɤɔɐɠ, Ůɜɩ ŮɝŬůűŬɚɑɕŮɘ Űɖɜ űɞɟɖŰɧŰɖŰŬ ɛɘŬɠ ŮűŬɟɛɞɔɐɠ/ůɡůŰɐɛŬŰɞɠ 

(əŬŰɎ ɛɐəɞɠ ŭɘŬűɞɟŮŰɘəɩɜ ˊɚŬŰűɞɟɛɩɜ). 

 
13 https://getbootstrap.com/  
14 https://www.mysql.com/  
15 https://mariadb.org/  
16 https://www.postgresql.org/  
17 https://www.php-fig.org/psr/psr-4/  
18 https://www.drush.org/13.x/  
19 https://www.docker.com/  

https://getbootstrap.com/
https://www.mysql.com/
https://mariadb.org/
https://www.postgresql.org/
https://www.php-fig.org/psr/psr-4/
https://www.drush.org/13.x/
https://www.docker.com/
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2.3 ȷɡɗŮɜŰɘəɞˊɞɑɖůɖ əŬɘ ȰɚŮɔɢɞɠ ɄɟɧůɓŬůɖɠ 

ȼ ŬůűŬɚɐɠ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ əŬɘ ɞ ɏɚŮɔɢɞɠ ˊɟɧůɓŬůɖɠ ůŰɞ ůɨůŰɖɛŬ ŬˊɞŰŮɚɞɨɜ əɟɑůɘɛŮɠ ŬˊŬɘŰɐůŮɘɠ 

ɔɘŬ əɎɗŮ ɆɨůŰɖɛŬ ȹɘŬɢŮɑɟɘůɖɠ ɀŬɗɖɛɎŰɤɜ. ɆŮ ŬɡŰɐ Űɖɜ ŮɜɧŰɖŰŬ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ɗŮɛŮɚɘɩŭŮɘɠ 

ɏɜɜɞɘŮɠ əŬɘ ɞɘ ůɢŮŰɘəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ ɔɘŬ ŬɡŰɏɠ Űɘɠ ŬˊŬɘŰɐůŮɘɠ əŬɘ Űɖɜ ɘəŬɜɞˊɞɑɖůɐ Űɞɡɠ, ŬɜŰɑůŰɞɘɢŬ, 

əŬɗɩɠ əŬɘ Űɞ ˊɩɠ ŬɡŰɏɠ ŬɝɘɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɘɠ ˊɚŬŰűɧɟɛŮɠ, ɧˊɤɠ ŬɡŰɐ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ 

ŮɟɔŬůɑŬɠ. 

2.3.1 ȺɜɘŬɑŬ ɆɨɜŭŮůɖ (Single Sign-On) 

Ƀ ɛɖɢŬɜɘůɛɧɠ Űɖɠ ŮɜɘŬɑŬɠ ůɨɜŭŮůɖɠ (SSO) ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ ŰŬɡŰɞˊɞɘɞɨɜŰŬɘ ɛɑŬ űɞɟɎ Ŭˊɧ 

ɏɜŬɜ əŮɜŰɟɘəɧ ˊɎɟɞɢɞ əŬɘ ɏˊŮɘŰŬ ɜŬ ŬˊɞəŰɞɨɜ ˊɟɧůɓŬůɖ ůŮ ˊɞɚɚŬˊɚɏɠ ŮűŬɟɛɞɔɏɠ, ɢɤɟɑɠ Űɖɜ ŬɜɎɔəɖ 

ɞɘ ɢɟɐůŰŮɠ ɜŬ ŮɘůɎɔɞɡɜ ŰŬ ŭɘŬˊɘůŰŮɡŰɐɟɘɎ Űɞɡɠ ůŮ əɎɗŮ ŮűŬɟɛɞɔɐ ɝŮɢɤɟɘůŰɎ. ȷɡŰɐ ɖ ˊɟŬəŰɘəɐ ŮɑɜŬɘ 

ŬɟəŮŰɎ ŭɘŬŭŮŭɞɛɏɜɖ ůŰɞ ŬəŬŭɖɛŬɥəɧ ˊŮɟɘɓɎɚɚɞɜ əŬɗɩɠ ɞɘ ɢɟɐůŰŮɠ Űɞɡ (űɞɘŰɖŰɏɠ, ŭɘŭɎůəɞɜŰŮɠ) 

ɢɟɖůɘɛɞˊɞɘɞɨɜ ɏɜŬ əɞɘɜɧ ɚɞɔŬɟɘŬůɛɧ ɔɘŬ ˊɞɚɚɏɠ ɡˊɖɟŮůɑŮɠ (email, eClass ə.Ɏ.). ɇŬ əɡɟɘɧŰŮɟŬ 

ˊɟɤŰɧəɞɚɚŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɞɡ SSO ŮɑɜŬɘ CAS (Central Authentication 

Service)20, SAML (Security Assertion Markup Language)21, OAuth 2.022 [4] əŬɘ OIDC (OpenID 

Connect)23 [5], ŰŬ ɞˊɞɑŬ ŬɜŬɚɨɞɜŰŬɘ ˊŬɟŬəɎŰɤ: 

 

ǒ CAS: ɄɟɤŰɧəɞɚɚɞ əŮɜŰɟɘəɐɠ ŰŬɡŰɞˊɞɑɖůɖɠ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŬɜŰŬɚɚŬɔɐ ŮɘůɘŰɖɟɑɤɜ (tickets) 

ɛɏůɤ HTTP redirects əŬɘ ůŰɖɜ ŬˊŮɡɗŮɑŬɠ Ůˊɘəɨɟɤůɐ Űɞɡɠ (back-channel) ɛŮŰŬɝɨ Űɖɠ 

ŮűŬɟɛɞɔɐɠ əŬɘ Űɞɡ CAS ŭɘŬəɞɛɘůŰɐ. 

 

ǒ SAML: ɄɟɤŰɧəɞɚɚɞ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŮ ŬɜŰŬɚɚŬɔɐ ŭŮŭɞɛɏɜɤɜ ůŮ ɛɞɟűɐ XML (assertions) ɛɏůɤ 

Űɞɡ űɡɚɚɞɛŮŰɟɖŰɐ (browser), ɘŭŬɜɘəɧ ɔɘŬ ůɨɜŭŮůɖ ɢɟɖůŰɩɜ ɛŮŰŬɝɨ ŭɘŬűɞɟŮŰɘəɩɜ ɞɟɔŬɜɘůɛɩɜ 

(Enterprise SSO). 

 

ǒ OAuth 2.0 & OIDC: ɆɡɜŭɡŬůɛɧɠ ˊɟɤŰɞəɧɚɚɤɜ ɧˊɞɡ Űɞ OAuth 2.0 ŬɜŬɚŬɛɓɎɜŮɘ Űɖɜ 

ŮɝɞɡůɘɞŭɧŰɖůɖ (authorization) əŬɘ Űɞ OIDC Űɖɜ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ (authentication), 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ JSON Web Tokens (JWT) ɛɏůɤ APIs. ȽŭŬɜɘəɧɠ ůɡɜŭɡŬůɛɧɠ ɔɘŬ ůɨɔɢɟɞɜŮɠ 

ŮűŬɟɛɞɔɏɠ ɘůŰɞɨ əŬɘ əɘɜɖŰɩɜ. 

 

ǒ ɆŮɜɎɟɘɞ SSO ɛŮ OpenID Connect (ɛɖɢŬɜɘůɛɧɠ ˊɞɡ ɏɢŮɘ ŮˊɘɚŮɔŮɑ əŬɘ ɔɘŬ Űɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ): 

ɞ ɢɟɐůŰɖɠ ŬɜŬəŬŰŮɡɗɨɜŮŰŬɘ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ ˊɟɞɠ Űɞ əŮɜŰɟɘəɧ ˊɎɟɞɢɞ, ŮəŮɑ ŰŬɡŰɞˊɞɘŮɑŰŬɘ 

əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŮˊɘůŰɟɏűŮɘ ˊɑůɤ ůŰɖɜ ŮűŬɟɛɞɔɐ, űɏɟɞɜŰŬɠ ɏɜŬ token ˊɞɡ ˊŬɟɏɢŮɘ 

ˊɚɖɟɞűɞɟɑŮɠ (claims) ůɢŮŰɘəɏɠ ɛŮ Űɖɜ ŰŬɡŰɧŰɖŰŬ əŬɘ Űɞɜ ɟɧɚɞ Űɞɡ ɢɟɐůŰɖ. ȼ ŮűŬɟɛɞɔɐ Ŭˊɧ 

ɛɏɟɞɡɠ Űɖɠ ŮˊɘəɡɟɩɜŮɘ Űɞ token əŬɘ, Ůűɧůɞɜ ŭŮɜ ɡˊɎɟɢŮɘ ŬɜŰɑůŰɞɘɢɞɠ Űɞˊɘəɧɠ ɚɞɔŬɟɘŬůɛɧɠ, 

Űɞɜ ŭɖɛɘɞɡɟɔŮɑ ɓɎůɖ Űɤɜ claims, ŭɘŬűɞɟŮŰɘəɎ ŮɜɖɛŮɟɩɜŮɘ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ɡˊɎɟɢɞɜŰɞɠ 

ɚɞɔŬɟɘŬůɛɞɨ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɞ ɢɟɐůŰɖɠ ůɡɜŭɏŮŰŬɘ ůŰɞ ůɨůŰɖɛŬ. 

 

 
20 https://apereo.github.io/cas/7.3.x/index.html  
21 https://www.oasis-open.org/standard/saml/  
22 https://oauth.net/2/  
23 https://openid.net/  

https://apereo.github.io/cas/7.3.x/index.html
https://www.oasis-open.org/standard/saml/
https://oauth.net/2/
https://openid.net/
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2.3.2 ȰɚŮɔɢɞɠ ɄɟɧůɓŬůɖɠ ȸɎůŮɘ Ʌɧɚɤɜ (RBAC) 

Ƀ ɏɚŮɔɢɞɠ ˊɟɧůɓŬůɖɠ ɓɎůŮɘ ɟɧɚɤɜ ŬˊɞŰŮɚŮɑ ɏɜŬ Ŭˊɧ ŰŬ ˊɚɏɞɜ ŭɘŬŭŮŭɞɛɏɜŬ ɛɞɜŰɏɚŬ ŭɘŬɢŮɑɟɘůɖɠ 

ŭɘəŬɘɤɛɎŰɤɜ [6]. ɇŬ ŭɘəŬɘɩɛŬŰŬ ŭŮɜ ŬˊɞŭɑŭɞɜŰŬɘ ŬˊŮɡɗŮɑŬɠ ůŰɞɡɠ ɢɟɐůŰŮɠ, ŬɚɚɎ ůŮ ɟɧɚɞɡɠ, ɞɘ ɞˊɞɑɞɘ 

ˊŬɟɏɢɞɜŰŬɘ ůŰɞɡɠ ɢɟɐůŰŮɠ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ, əɎɗŮ ɢɟɐůŰɖɠ əɚɖɟɞɜɞɛŮɑ ɧɚŬ ŰŬ ŭɘəŬɘɩɛŬŰŬ Űɤɜ 

ɟɧɚɤɜ ˊɞɡ əŬŰɏɢŮɘ. ɇŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ ŬɡŰɞɨ Űɞɡ ɛɞɜŰɏɚɞɡ ŮɑɜŬɘ ɖ ŬˊɚɧŰɖŰŬ, ɖ ŭɡɜŬŰɧŰɖŰŬ 

əɚɘɛɎəɤůɖɠ əŬɘ ɖ ŮɡəɞɚɑŬ ůŰɖɜ ŭɘŬɢŮɑɟɘůɖ. ɇɞ ɛɞɜŰɏɚɞ RBAC ŮɑɜŬɘ ɘŭŬɜɘəɧ ɔɘŬ ɞɟɔŬɜɤŰɘəɏɠ ŭɞɛɏɠ 

ɧˊɞɡ ɞɘ ɢɟɐůŰŮɠ ɏɢɞɡɜ ŭɘŬəɟɘŰɞɨɠ ɟɧɚɞɡɠ. 

 

ɇɞ Drupal ɡɘɞɗŮŰŮɑ Űɞ ɛɞɜŰɏɚɞ RBAC ɛɏůɤ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɟɧɚɤɜ əŬɘ ŭɘəŬɘɤɛɎŰɤɜ, ɧˊɞɡ əɎɗŮ 

ŮɜɧŰɖŰŬ (module) ŭɖɚɩɜŮɘ ůŮ ŬɟɢŮɑŬ *.permissions.yml ŰŬ ŭɘəŬɘɩɛŬŰŬ ˊɞɡ ɗŮůˊɑɕŮɘ, əŬɗɏɜŬ Ŭˊɧ ŰŬ 

ɞˊɞɑŬ ŬɜŰɘůŰɞɘɢŮɑ ůŮ əɎˊɞɘŬ ůɡɔəŮəɟɘɛɏɜɖ ŮɜɏɟɔŮɘŬ (ˊ.ɢ. ŭɖɛɘɞɡɟɔɑŬ ɐ ŮˊŮɝŮɟɔŬůɑŬ Ůɜɧɠ Űɨˊɞɡ 

ˊŮɟɘŮɢɞɛɏɜɞɡ, ˊɟɧůɓŬůɖ ůŮ ŭɘŬɢŮɘɟɘůŰɘəɏɠ ůŮɚɑŭŮɠ). ɇŬ ŭɘəŬɘɩɛŬŰŬ ŬɡŰɎ ŬˊɞŭɑŭɞɜŰŬɘ ůŮ ɟɧɚɞɡɠ Ŭˊɧ 

Űɞɡɠ ŭɘŬɢŮɘɟɘůŰɏɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛɏůɤ ŭɘŮˊŬűɐɠ ˊɞɡ ˊŬɟɏɢŮŰŬɘ. Ⱥˊɘˊɚɏɞɜ, ˊŬɟɏɢɞɜŰŬɘ ɢŮɘɟɘůŰɏɠ 

Ůɚɏɔɢɞɡ ˊɟɧůɓŬůɖɠ (access control handlers) ŬɜɎ Űɨˊɞ ɞɜŰɧŰɖŰŬɠ, ˊɟɞůűɏɟɞɜŰŬɠ Ŭəɧɛɖ ˊɘɞ ůɨɜɗŮŰɖ 

ɚɞɔɘəɐ Ůɚɏɔɢɞɡ ˊɟɧůɓŬůɖɠ, ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ŮˊŮəŰŬɗŮɑ ŬəɧɛŬ ˊŮɟɘůůɧŰŮɟɞ ŮɘůɎɔɞɜŰŬɠ ůɢŮŰɘəɏɠ 

ŮɜɧŰɖŰŮɠ (modules) ɔɘŬ Űɞɜ ɏɚŮɔɢɞ ůŮ ŮˊɑˊŮŭɞ ˊŮŭɑɤɜ ɞɜŰɞŰɐŰɤɜ ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ Ŭˊɧ Űɖɜ əɞɘɜɧŰɖŰŬ 

Űɞɡ Drupal (Field Permissions24). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
24 https://www.drupal.org/project/field_permissions  

https://www.drupal.org/project/field_permissions
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3 ɆɢŮŰɘəɏɠ ȺɟɔŬůɑŮɠ 

ȼ Ůˊɘɚɞɔɐ əŬŰɎɚɚɖɚɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ ˊɚŬŰűɧɟɛŬɠ ŬˊɞŰŮɚŮɑ əɟɑůɘɛɖ ŬˊɧűŬůɖ ɔɘŬ əɎɗŮ ŮəˊŬɘŭŮɡŰɘəɧ 

ɑŭɟɡɛŬ ɐ ɞɟɔŬɜɘůɛɧ. ɆŰɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ Űɖɠ ŬɜŬűɞɟɎɠ ɗŬ ůɡɔəɟɑɜɞɡɛŮ əŬɘ ɗŬ ŬɜŬɚɨůɞɡɛŮ ŰɟŮɘɠ 

ŭɘŬűɞɟŮŰɘəɏɠ ˊɚŬŰűɧɟɛŮɠ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ ɖɚŮəŰɟɞɜɘəɐɠ ɛɎɗɖůɖɠ. Ƀɘ ŰɟŮɘɠ ŬɡŰɏɠ 

ˊɚŬŰűɧɟɛŮɠ ŮɑɜŬɘ Űɞ eClass, ɛɘŬ ˊɞɚɨ ŭɘŬŭŮŭɞɛɏɜɖ ˊɚŬŰűɧɟɛŬ ůŰɖɜ Ůɚɚɖɜɘəɐ ŮəˊŬɑŭŮɡůɖ, Űɞ Moodle, 

Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ɑůɤɠ Űɞ ˊɘɞ ŭɖɛɞűɘɚɏɠ LMS ŬɜɞɘɢŰɞɨ əɩŭɘəŬ (open-source) ˊŬɔəɞůɛɑɤɠ əŬɘ Űɏɚɞɠ Űɞ 

ˊɟɤŰɧŰɡˊɞ ůɨůŰɖɛŬ ŬɡŰɐɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ, ɏɜŬ ůɨɔɢɟɞɜɞ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ ŮəˊŬɘŭŮɡŰɘəɩɜ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɓŬůɘůɛɏɜɞ ůŰɞ Drupal. 

3.1 eClass 

ɇɞ eClass25 ŮɑɜŬɘ ɛɑŬ ŮɜɘŬɑŬ ˊɚŬŰűɧɟɛŬ Ŭůɨɔɢɟɞɜɖɠ ŰɖɚŮəˊŬɑŭŮɡůɖɠ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ Ŭˊɧ Űɞ 

ȷəŬŭɖɛŬɥəɧ ȹɘŬŭɑəŰɡɞ GUnet (Greek Universities Network) əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ůɡɟɏɤɠ ůŰɖɜ 

Ůɚɚɖɜɘəɐ ŰɟɘŰɞɓɎɗɛɘŬ ŮəˊŬɑŭŮɡůɖ. ȼ ˊɚŬŰűɧɟɛŬ ŭɘŬəɟɑɜŮŰŬɘ ɤɠ ˊɟɞɠ Űɖɜ űɘɚɘəɐ ˊɟɞɠ Űɞɜ ɢɟɐůŰɖ 

ůɢŮŭɑŬůɖ əŬɘ Űɖɜ ˊɚɐɟɖ Ůɚɚɖɜɘəɐ ɡˊɞůŰɐɟɘɝɖ. ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɡŰɎ Űɖɜ əŬɗɘůŰɞɨɜ əŬŰɎɚɚɖɚɖ 

ˊɟɞɠ ɢɟɐůɖ Ŭˊɧ ŮəˊŬɘŭŮɡŰɘəɞɨɠ əŬɘ űɞɘŰɖŰɏɠ ɢɤɟɑɠ əŬɛɑŬ ŰŮɢɜɘəɐ ɔɜɩůɖ ɐ ŮɝŮɘŭɑəŮɡůɖ.  

 

ɇɞ eClass ˊŬɟɏɢŮɘ ɓŬůɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖɜ ɖɚŮəŰɟɞɜɘəɐ ɛɎɗɖůɖ, ɧˊɤɠ ŬůəɐůŮɘɠ 

ɛŮ ŬɡŰɧɛŬŰɖ ɓŬɗɛɞɚɧɔɖůɖ, ɖɛŮɟɞɚɧɔɘɞ, ŬɜŬəɞɘɜɩůŮɘɠ, ɞɛɎŭŮɠ ŮɟɔŬůɑŬɠ, ŭɖɛɞůɑŮɡůɖ əŬɘ ŭɘŬɛɞɘɟŬůɛɧ 

ŮəˊŬɘŭŮɡŰɘəɞɨ ɡɚɘəɞɨ, ɓŬɗɛɞɚɧɔɖůɖ ŮɟɔŬůɘɩɜ əŬɘ ɛŬɗɐɛŬŰɞɠ, ŭɡɜŬŰɧŰɖŰŬ ŭɘŮɜɏɟɔŮɘŬɠ 

ŰɖɚŮůɡɜŬɜŰɐůŮɤɜ ə.Ɏ. ȷəɞɚɞɡɗŮɑ ɛɞɜɞɚɘɗɘəɐ ŬɟɢɘŰŮəŰɞɜɘəɐ, ŭɘŮɡəɞɚɨɜɞɜŰŬɠ ɛŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ Űɖɜ 

ŮɔəŬŰɎůŰŬůɖ əŬɘ ůɡɜŰɐɟɖůɖ Űɞɡ. ɄŬɟɎ Űɖɜ Ŭˊɞŭɞɢɐ Űɞɡ, Űɞ eClass ˊŬɟɞɡůɘɎɕŮɘ ˊŮɟɘɞɟɘůɛɞɨɠ ůŰɖɜ 

ŭɖɛɘɞɡɟɔɑŬ ŮɝŮɘŭɘəŮɡɛɏɜɤɜ Űɨˊɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ, ɧˊɤɠ ɖ Ůˊɘɚɞɔɐ ɗŮɛɎŰɤɜ ŮɟɔŬůɑŬɠ Ŭˊɧ 

ˊɟɞəŬɗɞɟɘůɛɏɜŮɠ ɚɑůŰŮɠ ɛŮ ŬɡŰɧɛŬŰɖ ŭɘŬɢŮɑɟɘůɖ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ ɐ ɖ ŭɘŬɢŮɑɟɘůɖ əɟŬŰɐůŮɤɜ 

ˊŬɟɞɡůɘɎůŮɤɜ, əŬɗɩɠ əŬɘ ůŰɖɜ ŬɡŰɞɛŬŰɞˊɞɑɖůɖ ůɨɜɗŮŰɤɜ ŭɘŬŭɘəŬůɘɩɜ ˊɞɡ Ŭűɞɟɞɨɜ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ 

Űɤɜ ɛŬɗɖɛɎŰɤɜ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛɖɜ ɛˊɞɟŮɑ ɜŬ əŬɚɨɣŮɘ ˊɘɞ ůɨɜɗŮŰŬ ŮəˊŬɘŭŮɡŰɘəɎ ůŮɜɎɟɘŬ. 

3.2 Moodle 

ɇɞ Moodle26 (Modular Object-Oriented Dynamic Learning Environment) ŬˊɞŰŮɚŮɑ ɏɜŬ Ŭˊɧ ŰŬ 

əɞɟɡűŬɑŬ open-source LMS (Learning Management System), ŬɟɘɗɛɩɜŰŬɠ ŮəŬŰɞɛɛɨɟɘŬ ɢɟɐůŰŮɠ 

ˊŬɔəɞůɛɑɤɠ. ɇŬ ůŰɞɘɢŮɑŬ ˊɞɡ Űɞ ŭɘŬəɟɑɜɞɡɜ ŬɜɎɛŮůŬ ůŮ ɎɚɚŮɠ ɑŭɘɞɡ Űɨˊɞɡ ˊɚŬŰűɧɟɛŮɠ ŮɑɜŬɘ ɖ ɛŮɔɎɚɖ 

ŮˊŮəŰŬůɘɛɧŰɖŰŬ ˊɞɡ ˊɟɞůűɏɟŮɘ əŬɗɩɠ əŬɘ ɖ ŰŮɟɎůŰɘŬ əɞɘɜɧŰɖŰŬ ˊɟɞɔɟŬɛɛŬŰɘůŰɩɜ Űɖɠ ˊɞɡ ŮɑɜŬɘ 

ůɡɜŮɢɩɠ ŮɜŮɟɔɐ, ŬɜŬˊŰɨůůɞɜŰŬɠ ɜɏŬ plugins (ˊɟɧůɗŮŰŬ) əŬɘ ɚŮɘŰɞɡɟɔɑŮɠ. 

 

ɈˊɞůŰɖɟɑɕŮɘ ɏɜŬ ɛŮɔɎɚɞ Ůɨɟɞɠ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Ŭˊɧ Ŭˊɚɏɠ ŬůəɐůŮɘɠ əŬɘ quiz ɛɏɢɟɘ ůɨɜɗŮŰŬ workshops 

əŬɘ SCORM packages. ȼ ŬɟɗɟɤŰɐ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŮˊɏəŰŬůɖ ɛŮ Ůˊɘˊɚɏɞɜ Űɨˊɞɡɠ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɛɏůɤ ˊɟɞůɗɏŰɤɜ (plugins) ŰɟɑŰɤɜ ɛŮɟɩɜ, ɧˊɤɠ ŮɑɜŬɘ ɖ ŭɘŬɢŮɑɟɘůɖ ɢɟɞɜɞɗɡɟɑŭɤɜ ɔɘŬ 

ˊŬɟɞɡůɘɎůŮɘɠ (ˊ.ɢ. Scheduler, Booking) ɐ ɖ Ůˊɘɚɞɔɐ ɗŮɛɎŰɤɜ ŮɟɔŬůɘɩɜ, ˊɞɡ ɧɛɤɠ ŭŮɜ ůɡɜŰɖɟɞɨɜŰŬɘ 

Ŭˊɧ Űɖɜ Ůˊɑůɖɛɖ ɞɛɎŭŬ Űɞɡ Moodle. Ⱥˊɑůɖɠ, ŭɘŬɗɏŰŮɘ ɏɜŬ ˊɞɚɨ ŮɡɏɚɘəŰɞ ůɨůŰɖɛŬ ɓŬɗɛɞɚɧɔɖůɖɠ, 

ɡˊɞůŰɖɟɑɕɞɜŰŬɠ rubrics əŬɘ ŬɜŬɚɡŰɘəɎ ůŰɞɘɢŮɑŬ ɛɎɗɖůɖɠ. ȷəɞɚɞɡɗŮɑ ŬɟɗɟɤŰɐ ŬɟɢɘŰŮəŰɞɜɘəɐ, 

ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ ˊɟɞůɗɐəɖ ˊɟɞůŬɟɛɞůɛɏɜɤɜ ɚŮɘŰɞɡɟɔɘɩɜ ɛɏůɤ plugins, Ůɜɩ Űɞ RESTful API ˊɞɡ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ŭɘŮɡəɞɚɨɜŮɘ Űɖɜ ŮɜůɤɛɎŰɤůɖ ɛŮ ŰɟɑŰŬ ůɡůŰɐɛŬŰŬ. 

 
25 https://www.openeclass.org/  
26 https://moodle.org/  

https://www.openeclass.org/
https://moodle.org/
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ȼ ˊɞɚɡˊɚɞəɧŰɖŰŬ Űɖɠ ŮűŬɟɛɞɔɐɠ ɤůŰɧůɞ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚɏůŮɘ Űɟɞɢɞˊɏŭɖ əŬɗɩɠ ŬɡŰɐ ɖ ˊɚɖɗɩɟŬ 

Ůˊɘɚɞɔɩɜ əŬɘ ɟɡɗɛɑůŮɤɜ əɎɜŮɘ Űɞ ůɨůŰɖɛŬ ŭɡůɜɧɖŰɞ, ɛŮ ɛŮɔɎɚɖ əŬɛˊɨɚɖ ŮəɛɎɗɖůɖɠ, əŬɘ ˊɟɞəŬɚŮɑ 

ůɨɔɢɡůɖ ůŮ ɜɏɞɡɠ ɢɟɐůŰŮɠ. 

3.3 ɄɟɤŰɧŰɡˊɞ ɆɨůŰɖɛŬ ȹɘˊɚɤɛŬŰɘəɐɠ 

ɇɞ ˊɟɤŰɧŰɡˊɞ ůɨůŰɖɛŬ ɛŮ Űɖ ɛɞɟűɐ ˊɚŬŰűɧɟɛŬɠ ɖɚŮəŰɟɞɜɘəɐɠ ɛɎɗɖůɖɠ ˊɞɡ ˊɟɞŰŮɑɜŮŰŬɘ ůŰɞ ˊɚŬɑůɘɞ 

Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ  ŬɜŰɘˊɟɞůɤˊŮɨŮɘ ɛɑŬ ůɨɔɢɟɞɜɖ ˊɟɞůɏɔɔɘůɖ ɧůɞɜ ŬűɞɟɎ Űɖ 

ŭɘŬɢŮɑɟɘůɖ ŮəˊŬɘŭŮɡŰɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ, ůɡɜŭɡɎɕɞɜŰŬɠ Űɧůɞ Űɖɜ ɘůɢɨ ɧůɞ əŬɘ Űɖ 

ˊɟɞůŬɟɛɞůŰɘəɧŰɖŰŬ Űɞɡ Drupal 10.6+. ɃɡůɘŬůŰɘəɎ ŮəɛŮŰŬɚɚŮɨŮŰŬɘ Űɞ ɞɘəɞůɨůŰɖɛŬ Űɞɡ Drupal, Űɞ 

ɞˊɞɑɞ ˊŮɟɘɏɢŮɘ ɢɘɚɘɎŭŮɠ ůɡɜŮɘůűŮɟɧɛŮɜŮɠ ŮɜɧŰɖŰŮɠ (contributed modules) ˊɞɡ əŬɚɨˊŰɞɡɜ ŬɟəŮŰɏɠ 

ŬɜɎɔəŮɠ ŮˊɏəŰŬůɖɠ.  

 

ȼ ˊɟɞŰŮɘɜɧɛŮɜɖ ˊɚŬŰűɧɟɛŬ ŭɘŬəɟɑɜŮŰŬɘ ɔɘŬ Űɞ űɘɚɘəɧ ɤɠ ˊɟɞɠ Űɞɜ ɢɟɐůŰɖ ůɢŮŭɘŬůɛɧ Űɖɠ, 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɛɖɢŬɜɘůɛɞɨɠ, ɧˊɤɠ wizard-based űɧɟɛŮɠ ɛŮ ůəɞˊɧ Űɖɜ Ŭˊɚɞˊɞɑɖůɖ Űɤɜ 

ŭɘŬŭɘəŬůɘɩɜ. ȷəɧɛŬ ˊɟɞůűɏɟŮɘ ˊɏɜŰŮ ŭɘŬűɞɟŮŰɘəɞɨɠ Űɨˊɞɡɠ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ, ɞɘ ɞˊɞɑɞɘ ɚŮɘŰɞɡɟɔɞɨɜ 

ůɡɛˊɚɖɟɤɛŬŰɘəɎ ɤɠ ˊɟɞɠ Űɘɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ Ŭˊɧ Űɘɠ Ůɡɟɏɤɠ ɡɘɞɗŮŰɖɛɏɜŮɠ 

ˊɚŬŰűɧɟɛŮɠ, əŬŰɎɚɚɖɚɞɘ ɔɘŬ ɞˊɞɘɞŭɐˊɞŰŮ ŬəŬŭɖɛŬɥəɧ ɑŭɟɡɛŬ. Ⱥˊɑůɖɠ, ɢɟɖůɘɛɞˊɞɘŮɑ əŬɚɏɠ ˊɟŬəŰɘəɏɠ 

Űɧůɞ ɔɘŬ Űɖɜ ŬůűɎɚŮɘŬ ɧůɞ əŬɘ ɔɘŬ Űɖɜ Ŭˊɧŭɞůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ.  

3.4 ɆɡɔəɟɘŰɘəɐ ȷɜɎɚɡůɖ 

ũɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ əŬɘ Űɖ ůɨɔəɟɘůɖ Űɞɡ ˊɟɤŰɧŰɡˊɞɡ ůɡůŰɐɛŬŰɞɠ ɛŮ Űɘɠ ŭɨɞ ŮˊɘəɟŬŰɏůŰŮɟŮɠ 

ˊɚŬŰűɧɟɛŮɠ ɖɚŮəŰɟɞɜɘəɐɠ ɛɎɗɖůɖɠ (eClass əŬɘ Moodle), ɞɟɑůŰɖəŬɜ ɏɜŰŮəŬ (11) əɟɘŰɐɟɘŬ ůɨɔəɟɘůɖɠ, 

ŰŬ ɞˊɞɑŬ əŬɚɨˊŰɞɡɜ Űɧůɞ ɚŮɘŰɞɡɟɔɘəɏɠ ɧůɞ əŬɘ ɛɖ ɚŮɘŰɞɡɟɔɘəɏɠ ŬˊŬɘŰɐůŮɘɠ ɔɘŬ ˊɚŬŰűɧɟɛŮɠ ŬɡŰɞɨ Űɞɡ 

Ůɑŭɞɡɠ. 

 

ɄŬɟŬəɎŰɤ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ əɟɘŰɐɟɘŬ əŬɗɩɠ əŬɘ Űɞ Ůɨɟɞɠ Űɘɛɩɜ ˊɞɡ ŬɡŰɎ ɛˊɞɟɞɨɜ ɜŬ ɚɎɓɞɡɜ: 

1. ȺɡəɞɚɑŬ ɉɟɐůɖɠ: ȷɜŬűɏɟŮŰŬɘ ůŰɖɜ űɘɚɘəɧŰɖŰŬ Űɖɠ ŭɘŮˊŬűɐɠ əŬɘ Űɖɜ ŮɡəɞɚɑŬ ɛŮ Űɖɜ ɞˊɞɑŬ ɞ 

ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ŮəŰŮɚɏůŮɘ ɓŬůɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ.  

ɄɘɗŬɜɏɠ ɇɘɛɏɠ: ɉŬɛɖɚɐ/ɀɏŰɟɘŬ/Ɉɣɖɚɐ 

2. ȺˊŮəŰŬůɘɛɧŰɖŰŬ: ȷɜŬűɏɟŮŰŬɘ ůŰɖɜ ˊɟɞůɗɐəɖ ɜɏɤɜ ɚŮɘŰɞɡɟɔɘɩɜ əŬɘ ŭɡɜŬŰɞŰɐŰɤɜ ɛɏůɤ 

ˊɟɞůɗɏŰɤɜ (plugins/modules) ɐ ŮˊŮəŰɎůŮɤɜ. ȼ űɨůɖ Űɤɜ ŮˊŮəŰɎůŮɤɜ ŭɘŬűɏɟŮɘ əŬɗɩɠ ůŰɞ 

Moodle ŰŬ ˊɟɧůɗŮŰŬ ŮɑɜŬɘ ŮɝŮɘŭɘəŮɡɛɏɜŬ ůŰɖ ŭɘŬɢŮɑɟɘůɖ ɛɎɗɖůɖɠ, Ůɜɩ ůŰɞ Drupal ŰŬ modules 

ŮɑɜŬɘ ɔŮɜɘəɞɨ ůəɞˊɞɨ əŬɘ əŬɚɨˊŰɞɡɜ ŮɡɟɨŰŮɟɞ űɎůɛŬ ɚŮɘŰɞɡɟɔɘɩɜ ɞɘ ɞˊɞɑŮɠ ˊɟɞůŬɟɛɧɕɞɜŰŬɘ 

ůŰɘɠ ŮəˊŬɘŭŮɡŰɘəɏɠ ŬɜɎɔəŮɠ. 

ɄɘɗŬɜɏɠ ɇɘɛɏɠ: ɄŮɟɘɞɟɘůɛɏɜɖ / ɀɏŰɟɘŬ / ȺɝŬɘɟŮŰɘəɐ. 

3. ȺűŬɟɛɞɔɐ: ȷűɞɟɎ Űɞɜ ɓŬɗɛɧ ŮɝŮɘŭɑəŮɡůɖɠ Űɖɠ ˊɚŬŰűɧɟɛŬɠ / ůɡůŰɐɛŬŰɞɠ. 

ɄɘɗŬɜɏɠ ɇɘɛɏɠ: ũŮɜɘəɐ ɢɟɐůɖ / ȺɝŮɘŭɘəŮɡɛɏɜɖ ɢɟɐůɖ 

4. ɇɨˊɞɘ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ: ȷɜŬűɏɟŮŰŬɘ ůŰɖɜ ˊɞɘəɘɚɑŬ Űɤɜ ŮəˊŬɘŭŮɡŰɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ˊɞɡ 

ɡˊɞůŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ Űɖɜ ŮəɎůŰɞŰŮ ˊɚŬŰűɧɟɛŬ / ůɨůŰɖɛŬ 

ɄɘɗŬɜɏɠ ɇɘɛɏɠ:  ȸŬůɘəɞɑ (ˊŮɟɘɞɟɘůɛɏɜɞ ůɨɜɞɚɞ Űɡˊɞˊɞɘɖɛɏɜɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ) / Ʉɞɚɚɞɑ əŬɘ 

ˊɞɘəɑɚɞɘ ɔŮɜɘəɞɨ ůəɞˊɞɨ (ɛŮɔɎɚɖ ɔəɎɛŬ, ɛɖ ŮɝŮɘŭɘəŮɡɛɏɜɖ) / ɆŰɞɢŮɡɛɏɜɞɘ & ȾŬɘɜɞŰɧɛɞɘ 

(ɛɘəɟɧŰŮɟɞɠ Ŭɟɘɗɛɧɠ, ŮɘŭɘəɎ ůɢŮŭɘŬůɛɏɜɞɘ ɔɘŬ ůɡɔəŮəɟɘɛɏɜŮɠ ŬəŬŭɖɛŬɥəɏɠ ŬɜɎɔəŮɠ).  

5. ȺɘŭɞˊɞɘɐůŮɘɠ Email: ȷűɞɟɎ Űɞɜ ɛɖɢŬɜɘůɛɧ ŬˊɞůŰɞɚɐɠ ŮɘŭɞˊɞɘɐůŮɤɜ Email. 

ɄɘɗŬɜɏɠ ɇɘɛɏɠ: ȸŬůɘəɏɠ / ȺəŰŮɜŮɑɠ ɛŮ plugins / Queue-based ůɨůŰɖɛŬ 
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ǒ ȸŬůɘəɏɠ: ůɨɔɢɟɞɜɖ (synchronous) ŬˊɞůŰɞɚɐ Űɖ ůŰɘɔɛɐ Űɞɡ ůɡɛɓɎɜŰɞɠ, Ŭˊɚɐ 

ɡɚɞˊɞɑɖůɖ, ŬɚɚɎ ŮˊɘɓŬɟɨɜŮɘ Űɞɜ ɢɟɧɜɞ Ŭˊɧəɟɘůɖɠ əŬɘ ŭŮɜ əɚɘɛŬəɩɜŮɘ ůŮ ɛŮɔɎɚɞ ɧɔəɞ. 

ǒ ȺəŰŮɜŮɑɠ ɛŮ plugins: ŮɛˊɚɞɡŰɘůɛɏɜŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ɛɏůɤ ˊɟɞůɗɏŰɤɜ, ɢɤɟɑɠ ŮɔɔŮɜɐ 

ŭɘŬɢŮɑɟɘůɖ ɞɡɟɎɠ. 

ǒ Queue-based ůɨůŰɖɛŬ: ɞɘ ŮɘŭɞˊɞɘɐůŮɘɠ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŮ ɞɡɟɎ (queue) əŬɘ 

ŬˊɞůŰɏɚɚɞɜŰŬɘ ŬůɨɔɢɟɞɜŬ Ŭˊɧ worker/cron. ɄɚŮɞɜŮəŰŮɑ ɔɘŬŰɑ ŬˊɞůɡɜŭɏŮɘ Űɖɜ 

ŬˊɞůŰɞɚɐ Ŭˊɧ Űɞ ŬɑŰɖɛŬ Űɞɡ ɢɟɐůŰɖ (əŬɚɨŰŮɟɖ Ŭˊɧəɟɘůɖ), ŬɜŰɏɢŮɘ ůŮ ɛŬɕɘəɏɠ 

ŬˊɞůŰɞɚɏɠ, əŬɘ ˊɟɞůűɏɟŮɘ ŬɜɗŮəŰɘəɧŰɖŰŬ (retry ůŮ ŬˊɞŰɡɢɑŬ, ɢɤɟɑɠ ŬˊɩɚŮɘŬ 

ŮɘŭɞˊɞɘɐůŮɤɜ). 

 

6. ɉɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ ɄŬɟɞɡůɘɎůŮɤɜ / ȺɝŮŰɎůŮɤɜ ȺɟɔŬůɘɩɜ: ȷűɞɟɎ Űɖɜ ɨˊŬɟɝɖ 

ŮɜůɤɛŬŰɤɛɏɜɞɡ ɛɖɢŬɜɘůɛɞɨ ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊŬɟɞɡůɘɎůŮɤɜ/ŮɝŮŰɎůŮɤɜ ŮɟɔŬůɘɩɜ. 

ɄɘɗŬɜɏɠ ɇɘɛɏɠ: ȳɢɘ / ɀŮ plugins / ȺɜůɤɛŬŰɤɛɏɜɖ 

7. ȹɘŬɢŮɑɟɘůɖ ŪŮɛɎŰɤɜ ȺɟɔŬůɘɩɜ: ȷɜŬűɏɟŮŰŬɘ ůŰɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ŬɜɎɗŮůɖɠ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ  

ŮˊɘůŰɖɛɞɜɘəɩɜ ŮɟɔŬůɘɩɜ. 

ɄɘɗŬɜɏɠ ɇɘɛɏɠ: ȸŬůɘəɐ / ɀŮ plugins / Ʉɟɞɖɔɛɏɜɖ 

8. CSV Import/Export:  ȷűɞɟɎ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŮɘůŬɔɤɔɐɠ/ŮɝŬɔɤɔɐɠ ŭŮŭɞɛɏɜɤɜ ůŮ ɛɞɟűɐ CSV. 

ɄɘɗŬɜɏɠ ɇɘɛɏɠ: ȳɢɘ / ɀŮ plugins / Ʉɚɐɟɖɠ ɈˊɞůŰɐɟɘɝɖ 

9. ȾɧůŰɞɠ ɆɡɜŰɐɟɖůɖɠ : ȷɜŬűɏɟŮŰŬɘ ůŰɞ əɧůŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ - ůɡɜŰɐɟɖůɖɠ Űɖɠ ˊɚŬŰűɧɟɛŬɠ. 

ɄɘɗŬɜɏɠ ɇɘɛɏɠ: ɉŬɛɖɚɧ / ɉŬɛɖɚɧ-ɀɏŰɟɘɞ / ɀɏŰɟɘɞ / ɀɏŰɟɘɞ-Ɉɣɖɚɧ / Ɉɣɖɚɧ 

10. ȾɞɘɜɧŰɖŰŬ: ȷɝɘɞɚɞɔŮɑŰŬɘ Űɞ ɛɏɔŮɗɞɠ Űɖɠ əɞɘɜɧŰɖŰŬɠ ɢɟɖůŰɩɜ əŬɘ ˊɟɞɔɟŬɛɛŬŰɘůŰɩɜ. 

ɄɘɗŬɜɏɠ ɇɘɛɏɠ: ɇɞˊɘəɐ / ɄŬɔəɧůɛɘŬ 

11. ȾŬɛˊɨɚɖ ɀɎɗɖůɖɠ: ȷɜŬűɏɟŮŰŬɘ ůŰɞɜ ɢɟɧɜɞ əŬɘ ůŰɖɜ ˊɟɞůˊɎɗŮɘŬ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ Ŭˊɧ Űɞ 

ɢɟɐůŰɖ ɔɘŬ Űɖɜ ŮɝɞɘəŮɑɤůɖ ɛŮ Űɖɜ ˊɚŬŰűɧɟɛŬ. 

ɄɘɗŬɜɏɠ ɇɘɛɏɠ: ɀɘəɟɐ / ɀɏŰɟɘŬ / ɀŮɔɎɚɖ 

 

 

ɄɑɜŬəŬɠ 1 - ɆɡɔəɟɘŰɘəɐ ȷɜɎɚɡůɖ ȺəˊŬɘŭŮɡŰɘəɩɜ ɄɚŬŰűɞɟɛɩɜ 

ɉŬɟŬəŰɖɟɘůŰɘəɧ eClass Moodle ɄɟɤŰɧŰɡˊɞ ůɨůŰɖɛŬ 

ȺɡəɞɚɑŬ ɉɟɐůɖɠ Ɉɣɖɚɐ 

(ȷˊɚɐ ŭɘŮˊŬűɐ 

ɢɟɐůŰɖ) 

ɀɏŰɟɘŬ 

(Ʉɞɚɨˊɚɞəɖ ŭɘŮˊŬűɐ 

ɢɟɐůŰɖ) 

Ɉɣɖɚɐ  

(ȷˊɚɐ ŭɘŮˊŬűɐ ɢɟɐůŰɖ) 

ȺˊŮəŰŬůɘɛɧŰɖŰŬ ɄŮɟɘɞɟɘůɛɏɜɖ ȺɝŬɘɟŮŰɘəɐ (5000+ 

plugins) 

ȺɝŬɘɟŮŰɘəɐ (50.000+ 

Drupal modules) 

ȺűŬɟɛɞɔɐ ũŮɜɘəɐ ɢɟɐůɖ ũŮɜɘəɐ ɢɟɐůɖ ũŮɜɘəɐ ɢɟɐůɖ 

 

ɇɨˊɞɘ 

ȹɟŬůŰɖɟɘɞŰɐŰɤɜ 

ȸŬůɘəɞɑ Ʉɞɚɚɞɑ əŬɘ ˊɞɘəɑɚɞɘ 

ɔŮɜɘəɞɨ ůəɞˊɞɨ 

ɆŰɞɢŮɡɛɏɜɞɘ & 

ȾŬɘɜɞŰɧɛɞɘ (5 Űɨˊɞɘ) 

ȺɘŭɞˊɞɘɐůŮɘɠ Email  ȸŬůɘəɏɠ ȺəŰŮɜŮɑɠ ɛŮ plugins Queue-based ůɨůŰɖɛŬ 

ɉɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘ

ůɛɧɠ 

ȳɢɘ ɀŮ plugins ȺɜůɤɛŬŰɤɛɏɜɖ (Slots) 
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ɄŬɟɞɡůɘɎůŮɤɜ / 

ȺɝŮŰɎůŮɤɜ 

ȺɟɔŬůɘɩɜ 

ȹɘŬɢŮɑɟɘůɖ 

ŪŮɛɎŰɤɜ ȺɟɔŬůɘɩɜ 

ȸŬůɘəɐ ɀŮ plugins Ʉɟɞɖɔɛɏɜɖ 

(Selection/Definition) 

CSV Import/Export  Ʉɚɐɟɖɠ 

ɡˊɞůŰɐɟɘɝɖ  

Ʉɚɐɟɖɠ ɡˊɞůŰɐɟɘɝɖ  Ʉɚɐɟɖɠ ɡˊɞůŰɐɟɘɝɖ 

ȾɧůŰɞɠ 

ɆɡɜŰɐɟɖůɖɠ 

ɉŬɛɖɚɧ ɀɏŰɟɘɞ-Ɉɣɖɚɧ ɉŬɛɖɚɧ-ɀɏŰɟɘɞ 

ȾɞɘɜɧŰɖŰŬ ɇɞˊɘəɐ 

(Ⱥɚɚɖɜɘəɐ) 

ɄŬɔəɧůɛɘŬ (Moodle) ɄŬɔəɧůɛɘŬ (Drupal) 

ȾŬɛˊɨɚɖ ɀɎɗɖůɖɠ  ɀɘəɟɐ ɀŮɔɎɚɖ ɀɘəɟɐ 

 

ɀŮ ɓɎůɖ Űɖɜ ˊŬɟŬˊɎɜɤ ůɡɔəɟɘŰɘəɐ ŬɜɎɚɡůɖ, ɤɠ ˊɟɞɠ ŰŬ əɟɘŰɐɟɘŬ ˊɞɡ ŰɏɗɖəŬɜ, ˊɟɞəɨˊŰŮɘ ɧŰɘ əŬɛɑŬ 

ˊɚŬŰűɧɟɛŬ ŭŮɜ ɡˊŮɟɏɢŮɘ əŬɗɞɚɘəɎ ůŮ ɧɚŬ ŰŬ əɟɘŰɐɟɘŬ. ȼ ˊɚŬŰűɧɟɛŬ Űɞɡ eClass ɡˊŮɟŰŮɟŮɑ ůŰɖɜ 

ŮɡəɞɚɑŬ ɢɟɐůɖɠ, Űɖ ɛɘəɟɐ əŬɛˊɨɚɖ ɛɎɗɖůɖɠ əŬɘ Űɞ ɢŬɛɖɚɧ əɧůŰɞɠ ůɡɜŰɐɟɖůɖɠ əŬɗɩɠ Ůˊɑůɖɠ 

ɡˊɞůŰɖɟɑɕŮɘ ŮɘůŬɔɤɔɐ/ŮɝŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ CSV, ɔŮɔɞɜɧɠ ˊɞɡ Űɖɜ əŬɗɘůŰɎ əŬŰɎɚɚɖɚɖ ɔɘŬ 

ɓŬůɘəɏɠ ŮəˊŬɘŭŮɡŰɘəɏɠ ŬɜɎɔəŮɠ. ɋůŰɧůɞ, ɡůŰŮɟŮɑ ůɖɛŬɜŰɘəɎ ɧůɞɜ ŬűɞɟɎ Űɖɜ ŮˊŮəŰŬůɘɛɧŰɖŰŬ əŬɘ Űɖɜ 

ˊɞɘəɘɚɑŬ ŮəˊŬɘŭŮɡŰɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. ɆŰɞɜ ŬɜŰɑˊɞŭŬ, Űɞ Moodle ɝŮɢɤɟɑɕŮɘ ɔɘŬ Űɖɜ ŮˊŮəŰŬůɘɛɧŰɖŰɎ 

Űɞɡ (5000+ plugins) əŬɘ Űɖ ˊɚɖɗɩɟŬ Űɤɜ ŮəˊŬɘŭŮɡŰɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ŬɚɚɎ ɖ ŮɡŮɚɘɝɑŬ ŬɡŰɐ 

ůɡɜɞŭŮɨŮŰŬɘ Ŭˊɧ Űɖɜ Ŭɡɝɖɛɏɜɖ ˊɞɚɡˊɚɞəɧŰɖŰŬ, Űɖ ɛŮɔɎɚɖ əŬɛˊɨɚɖ ɛɎɗɖůɖɠ əŬɘ Űɞ əɧůŰɞɠ 

ůɡɜŰɐɟɖůɖɠ Ůɜɩ ˊŬɟɎɚɚɖɚŬ ɖ ɡˊɞůŰɐɟɘɝɖ ɔɘŬ ˊɘɞ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ ŬəŬŭɖɛŬɥəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊŬɟɏɢŮŰŬɘ 

ɏɛɛŮůŬ ɛɏůɤ ˊɟɞůɗɏŰɤɜ (plugins). ɇɞ ˊɟɤŰɧŰɡˊɞ ůɨůŰɖɛŬ ŮɛűŬɜɑɕŮɘ ŬɟəŮŰɎ ˊɚŮɞɜŮəŰɐɛŬŰŬ ůŰŬ 

əɟɘŰɐɟɘŬ ˊɞɡ Ŭűɞɟɞɨɜ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ ŬɜɎɔəŮɠ Űɖɠ ŬəŬŭɖɛŬɥəɐɠ əɞɘɜɧŰɖŰŬɠ, ɧˊɤɠ ɞ 

ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ ˊŬɟɞɡůɘɎůŮɤɜ əŬɘ ŮɝŮŰɎůŮɤɜ, ɖ ŭɘŬɢŮɑɟɘůɖ ɗŮɛɎŰɤɜ ŮɟɔŬůɘɩɜ əŬɘ ɞɘ 

ůŰɞɢŮɡɛɏɜɞɘ Űɨˊɞɘ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ˊɞɡ ŭɘŬɗɏŰŮɘ. ȷɜ əŬɘ ŰŬ modules Űɞɡ Drupal ŮɑɜŬɘ ɔŮɜɘəɞɨ ůəɞˊɞɨ, 

ɖ ɔŮɜɘəɧŰɖŰŬ ŬɡŰɐ ŬˊɞŰɏɚŮůŮ ˊɚŮɞɜɏəŰɖɛŬ, əŬɗɩɠ ˊɟɞůɏűŮɟŮ Űɖɜ ŮɚŮɡɗŮɟɑŬ ɡɚɞˊɞɑɖůɖɠ 

ŮɝŮɘŭɘəŮɡɛɏɜɤɜ əŬɘ əŬɘɜɞŰɧɛɤɜ ɚŮɘŰɞɡɟɔɘɩɜ ˊɞɡ ŭŮɜ ɡˊɎɟɢɞɡɜ ɏŰɞɘɛŮɠ ůŰɘɠ ɡˊɧɚɞɘˊŮɠ ˊɚŬŰűɧɟɛŮɠ. 

ɋɠ ˊɟɞɠ Űɞ əɧůŰɞɠ ůɡɜŰɐɟɖůɖɠ, Űɞ ůɨůŰɖɛŬ əɘɜŮɑŰŬɘ ůŮ ɢŬɛɖɚɧ-ɛɏŰɟɘɞ ŮˊɑˊŮŭɞ, əɚɖɟɞɜɞɛŮɑ Űɖɜ 

ŬɜɎɔəɖ ŮɜɖɛŮɟɩůŮɤɜ Űɞɡ Drupal, ŬɚɚɎ ɞ ˊŮɟɘɞɟɘůɛɏɜɞɠ əŬɘ ŮɚŮɔɢɧɛŮɜɞɠ Ŭɟɘɗɛɧɠ custom modules 

(ˊɟɞůɤˊɞˊɞɘɖɛɏɜɤɜ ŮɜɞŰɐŰɤɜ) Űɞ ůɡɔəɟŬŰŮɑ ůŮ ůɢɏůɖ ɛŮ ɛɘŬ ŮɔəŬŰɎůŰŬůɖ Moodle ɔŮɛɎŰɖ ˊɟɧůɗŮŰŬ 

ŰɟɑŰɤɜ. ɄŬɟɎɚɚɖɚŬ, ŬɝɘɞˊɞɘŮɑ Űɖɜ ŮˊŮəŰŬůɘɛɧŰɖŰɎ Űɞɡ Drupal ŬɚɚɎ əŬɘ Űɖ ˊŬɔəɧůɛɘŬ əɞɘɜɧŰɖŰŬ Űɞɡ 

ɞɘəɞůɡůŰɐɛŬŰɞɠ Űɞɡ Ůɜɩ ŭɘŬŰɖɟŮɑ ɡɣɖɚɐ ŮɡəɞɚɑŬ ɢɟɐůɖɠ əŬɘ ɛɘəɟɐ əŬɛˊɨɚɖ ɛɎɗɖůɖɠ. 

 

ɆɡɜɞɚɘəɎ, Űɞ Moodle ŬˊɞŰŮɚŮɑ Űɖɜ ɓɏɚŰɘůŰɖ Ůˊɘɚɞɔɐ ɔɘŬ ɘŭɟɨɛŬŰŬ ˊɞɡ Ůˊɘɗɡɛɞɨɜ ɛɘŬ ɞɟɘɕɧɜŰɘŬ əŬɘ 

Ɏəɟɤɠ ˊŬɟŬɛŮŰɟɞˊɞɘɐůɘɛɖ ɚɨůɖ əŬɘ Űɞ eClass ŮɑɜŬɘ ɖ ŬˊɚɞɨůŰŮɟɖ ŮɜŬɚɚŬəŰɘəɐ ɔɘŬ ɓŬůɘəɏɠ 

ŮűŬɟɛɞɔɏɠ. ɇɞ ˊɟɤŰɧŰɡˊɞ ůɨůŰɖɛŬ ɡˊŮɟɏɢŮɘ ůŰɞ ɡˊɞůɨɜɞɚɞ Űɤɜ əɟɘŰɖɟɑɤɜ ˊɞɡ Ŭűɞɟɞɨɜ ůŰɞɢŮɡɛɏɜŮɠ 

ŮəˊŬɘŭŮɡŰɘəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ ɢɤɟɑɠ ɜŬ ɗɡůɘɎɕŮɘ Űɖɜ ŮɡəɞɚɑŬ ɢɟɐůɖɠ əŬɗɘůŰɩɜŰŬɠ Űɞ Űɖɜ ˊɚɏɞɜ 

ɘůɞɟɟɞˊɖɛɏɜɖ ɚɨůɖ ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ Ůɜɧɠ ŮəˊŬɘŭŮɡŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. 
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4 ȷɜɎˊŰɡɝɖ ȺűŬɟɛɞɔɐɠ 

ɆŰɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕŮŰŬɘ ŬɜŬɚɡŰɘəɎ ɖ ŭɘŬŭɘəŬůɑŬ ŬɜɎˊŰɡɝɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ, ɖ ɞˊɞɑŬ 

ŬəɞɚɞɡɗŮɑ Űɞ ɛɞɜŰɏɚɞ Űɞɡ əŬŰŬɟɟɎəŰɖ (waterfall model [7]). ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ŬˊɞŰŮɚŮɑ əɚŬůɘəɧ 

ɛɞɜŰɏɚɞ ŬɜɎˊŰɡɝɖɠ ɚɞɔɘůɛɘəɞɨ [8], ůɨɛűɤɜŬ ɛŮ Űɞ ɞˊɞɑɞ ɖ ŬɜɎˊŰɡɝɖ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ŭɘŬɟɗɟɩɜŮŰŬɘ 

ůŮ ŭɘŬŭɞɢɘəɏɠ əŬɘ ŭɘŬəɟɘŰɏɠ űɎůŮɘɠ, ɧˊɞɡ əɎɗŮ űɎůɖ ɝŮəɘɜɎ ɛŮ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ˊɟɞɖɔɞɨɛŮɜɖɠ. ɇɞ 

ŬɜŬűŮɟɗɏɜ ɛɞɜŰɏɚɞ ŮˊɘɚɏɢɗɖəŮ ɚɧɔɤ Űɖɠ ŭɞɛɖɛɏɜɖɠ əŬɘ ɛŮɗɞŭɘəɐɠ ˊɟɞůɏɔɔɘůɖɠ ˊɞɡ ˊɟɞůűɏɟŮɘ, 

ŭɘŮɡəɞɚɨɜɞɜŰŬɠ Űɧůɞ ůŰɞ ůɢŮŭɘŬůɛɧ ɧůɞ əŬɘ Űɖɜ ŰŮəɛɖɟɑɤůɖ əɎɗŮ ůŰŬŭɑɞɡ. ɆŮ ŬɡŰɧ Űɞ ˊɚŬɑůɘɞ, ɖ 

ŭɞɛɐ Űɞɡ əŮűŬɚŬɑɞɡ ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ Űɘɠ űɎůŮɘɠ Űɞɡ ɛɞɜŰɏɚɞɡ Űɞɡ əŬŰŬɟɟɎəŰɖ. ȷɟɢɘəɎ ůŰɖɜ ŮɜɧŰɖŰŬ 

ȷˊŬɘŰɐůŮɘɠ əŬŰŬɔɟɎűɞɜŰŬɘ ɞɘ ɚŮɘŰɞɡɟɔɘəɏɠ əŬɘ ɛɖ ɚŮɘŰɞɡɟɔɘəɏɠ ŬˊŬɘŰɐůŮɘɠ ˊɞɡ əŬɚŮɑŰŬɘ ɜŬ əŬɚɨɣŮɘ ɖ 

ŮűŬɟɛɞɔɐ. ɆŰɖ ůɡɜɏɢŮɘŬ, ůŰɖɜ ŮɜɧŰɖŰŬ Űɖɠ ɆɢŮŭɑŬůɖɠ ˊŮɟɘɔɟɎűŮŰŬɘ Űɧůɞ ɖ ŭɞɛɐ ɧůɞ əŬɘ ɖ 

ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ɛɏůŬ Ŭˊɧ əŬŰɎɚɚɖɚŬ ɛɞɜŰɏɚŬ əŬɘ ŭɘŬɔɟɎɛɛŬŰŬ. ȰˊŮɘŰŬ, ŬəɞɚɞɡɗŮɑ ɖ 

ŮɜɧŰɖŰŬ Űɖɠ Ɉɚɞˊɞɑɖůɖɠ ůŰɖɜ ɞˊɞɑŬ ŬɜŬɚɨŮŰŬɘ ɖ ŭɞɛɐ Űɞɡ əɩŭɘəŬ əŬɘ ɓŬůɘəɎ ŰɛɐɛŬŰŬ ŬɡŰɞɨ, ɛɏůɤ 

Űɤɜ ɞˊɞɑɤɜ ɡɚɞˊɞɘŮɑŰŬɘ ɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ Űɖɠ ŮűŬɟɛɞɔɐɠ. ɇɏɚɞɠ, ůŰɖɜ ŮɜɧŰɖŰŬ ȸŬɗɛɧɠ ȽəŬɜɞˊɞɑɖůɖɠ 

ȷˊŬɘŰɐůŮɤɜ ŬɝɘɞɚɞɔŮɑŰŬɘ Űɞ ŮˊɑˊŮŭɞ ŬɜŰŬˊɧəɟɘůɖɠ Űɖɠ ŰŮɚɘəɐɠ ŮűŬɟɛɞɔɐɠ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ 

ˊɞɡ ŮɑɢŬɜ ŰŮɗŮɑ ŮɝŬɟɢɐɠ, ŬˊɞŰŮɚɩɜŰŬɠ Űɖ űɎůɖ Ůɚɏɔɢɞɡ əŬɘ Ŭɝɘɞɚɧɔɖůɖɠ, ɞɚɞəɚɖɟɩɜɞɜŰŬɠ Űɞɜ əɨəɚɞ 

ŬɜɎˊŰɡɝɖɠ. 

4.1 ȷˊŬɘŰɐůŮɘɠ 

4.1.1 ȿŮɘŰɞɡɟɔɘəɏɠ ȷˊŬɘŰɐůŮɘɠ 

Ƀɘ ŬˊŬɘŰɐůŮɘɠ ɘŮɟŬɟɢɐɗɖəŬɜ ɛŮ ɓɎůɖ Űɖɜ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ MoSCoW [9], Ŭˊɧ Űɖɜ ɞˊɞɑŬ 

ŬɝɘɞˊɞɘɞɨɜŰŬɘ ŭɨɞ ŮˊɑˊŮŭŬ: 

1. MUST HAVE:  ȷˊŬɘŰɐůŮɘɠ ŬˊɞɚɨŰɤɠ ŬˊŬɟŬɑŰɖŰŮɠ ɔɘŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

2. COULD HAVE:  ȺˊɘɗɡɛɖŰɏɠ ŬˊŬɘŰɐůŮɘɠ ˊɞɡ ˊɟɞůɗɏŰɞɡɜ ŬɝɑŬ ůŰɖ ɚɨůɖ, ŬɚɚɎ ŭŮɜ ŮɑɜŬɘ 

əɟɑůɘɛŮɠ.  

4.1.1.1 ȹɘŬɢŮɑɟɘůɖ ɉɩɟɞɡ ɀŬɗɖɛɎŰɤɜ (FR1) 

ǒ ȹɖɛɘɞɡɟɔɑŬ (FR1.1): ȰɜŬɠ əŬɗɖɔɖŰɐɠ/ŭɘŭɎůəɤɜ, Ůűɧůɞɜ ŰŬɡŰɞˊɞɘɖɗŮɑ, ɗŬ ɛˊɞɟŮɑ ɜŬ 

ŭɖɛɘɞɡɟɔŮɑ ˊɞɚɚŬˊɚɞɨɠ ɢɩɟɞɡɠ, ɏɜŬɜ ɔɘŬ əɎɗŮ ɛɎɗɖɛŬ (ˊɞɡ ŭɘŭɎůəŮɘ). ȾŬŰɎ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ 

Ůɜɧɠ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ, ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞůŭɘɞɟɑɕŮɘ ɞɟɘůɛɏɜŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ ŬɡŰɧ, ɧˊɤɠ 

əɤŭɘəɧɠ əŬɘ ŰɑŰɚɞɠ (ɡˊɞɢɟŮɤŰɘəɎ) əŬɘ ůɨɜŰɞɛɖ ˊŮɟɘɔɟŬűɐ (ˊɟɞŬɘɟŮŰɘəɎ). ȾŬŰɎ Űɖɜ 

ɞɚɞəɚɐɟɤůɖ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ, ɞ ŭɘŭɎůəɤɜ ɗŬ ɓɚɏˊŮɘ Űɖɜ ɘůŰɞůŮɚɑŭŬ Űɞɡ ɢɩɟɞɡ ɛŬɗɖɛɎŰɤɜ, 

ŬɟɢɘəɎ əŮɜɐ Ŭˊɧ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ, ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ ɗŬ ɛˊɞɟŮɑ ɜŬ ŭɖɛɘɞɡɟɔŮɑ əŬɘ ɜŬ 

ŭɘŬɢŮɘɟɑɕŮŰŬɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. 

ǒ Ⱥɜɖɛɏɟɤůɖ ɆŰɞɘɢŮɑɤɜ ɀŬɗɐɛŬŰɞɠ (FR1.2): Ƀ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ŮɜɖɛŮɟɩɜŮɘ ŰŬ 

ůŰɞɘɢŮɑŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞɜ ŰɟɏɢɞɜŰŬ ɢɩɟɞ. 

ǒ ȾŬŰŬůŰɟɞűɐ (FR1.3): Ⱥűɧůɞɜ ɏɜŬɠ ɢɩɟɞɠ ɛŬɗɐɛŬŰɞɠ ŭŮɜ ɢɟŮɘɎɕŮŰŬɘ ˊɘŬ, ŰɧŰŮ ɞ ŭɖɛɘɞɡɟɔɧɠ 

Űɞɡ (ŭɖɚ. ɞ ŭɘŭɎůəɤɜ) ɛˊɞɟŮɑ ɜŬ Űɞɜ əŬŰŬůŰɟɏɣŮɘ. 

ǒ ȺɛűɎɜɘůɖ (FR1.4): ȰɜŬɠ ɢɩɟɞɠ ɛŬɗɖɛɎŰɤɜ, Ůűɧůɞɜ ŮˊɘɚŮɔŮɑ Ŭˊɧ ɏɜŬɜ ɢɟɐůŰɖ, ɗŬ ˊɟɏˊŮɘ ɜŬ 

ŮɛűŬɜɑɕŮŰŬɘ ɛŮ Űɖɜ ɛɞɟűɐ ɛɘŬɠ ɘůŰɞůŮɚɑŭŬɠ. ũɘŬ ɧɚɞɡɠ Űɞɡɠ ɢɟɐůŰŮɠ, ɖ ɘůŰɞůŮɚɑŭŬ ɗŬ 

ŮɛűŬɜɑɕŮɘ ɝŮɢɤɟɘůŰɏɠ ɚɑůŰŮɠ ɔɘŬ Űɘɠ ˊŬɟŮɚɗɞɨůŮɠ əŬɘ ŰɟɏɢɞɡůŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ Űɞɡ 

ɛŬɗɐɛŬŰɞɠ. ȼ əɎɗŮ ɚɑůŰŬ ɗŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ůŮ əɎˊɞɘŬ ɛɞɟűɐ (ˊ.ɢ. əɞɡɛˊɘɎ) ŮɜɏɟɔŮɘŮɠ 

ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ (ˊ.ɢ. ŮɛűɎɜɘůɖ, ŮɝŬɔɤɔɐ), ɞɘ ɞˊɞɑŮɠ ɗŬ ŮɑɜŬɘ ŮɜŮɟɔɞˊɞɘɖɛɏɜŮɠ 

ɐ ŬˊŮɜŮɟɔɞˊɞɘɖɛɏɜŮɠ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ ɟɧɚɞ Űɞɡ ɢɟɐůŰɖ (ŭɘŭɎůəɤɜ, űɞɘŰɖŰɐɠ). ɆŰɖɜ ˊŮɟɑˊŰɤůɖ 
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ɢɟɐůŰɖ-ŭɘŭɎůəɞɜŰɞɠ, ɗŬ ŮɑɜŬɘ ŭɡɜŬŰɐ əŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ ɜɏŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Űɞɡ ɛŬɗɐɛŬŰɞɠ. 

Ⱥˊɘˊɚɏɞɜ, ɞ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ŮɝɎɔŮɘ Űɖɜ ˊɚɖɟɞűɞɟɑŬ ŮɑŰŮ ɔɘŬ ɛɘŬ ŮɑŰŮ ɔɘŬ ɧɚŮɠ Űɘɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ Űɞɡ ɛŬɗɐɛŬŰɞɠ ůŰɖɜ ɛɞɟűɐ Ůɜɧɠ XLS(X) ŬɟɢŮɑɞɡ ɧˊɞɡ ɖ əɎɗŮ ŭɟŬůŰɖɟɘɧŰɖŰŬ 

ŬɜŰɘůŰɞɘɢŮɑ ůŮ ŭɘŬűɞɟŮŰɘəɧ űɨɚɚɞ. ɇɏɚɞɠ, ɗŬ ɛˊɞɟŮɑ ɜŬ ŭɘŬɔɟŬűŮɑ ɐ ɜŬ 

ŮɜŮɟɔɞˊɞɘŮɑ/ŬˊŮɜŮɟɔɞˊɞɘŮɑ ɛɘŬ ɐ ɧɚŮɠ Űɘɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ.   

ǒ ȺɜŮɟɔɞˊɞɑɖůɖ/ȷˊŮɜŮɟɔɞˊɞɑɖůɖ (FR1.5): ȰɜŬɠ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ŮɜŮɟɔɞˊɞɘŮɑ əŬɘ ɜŬ 

ŬˊŮɜŮɟɔɞˊɞɘŮɑ ɏɜŬɜ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ əŬŰɎ ɓɞɨɚɖůɖ. ȳŰŬɜ ɏɜŬɠ ɢɩɟɞɠ ŮɑɜŬɘ 

ŬˊŮɜŮɟɔɞˊɞɘɖɛɏɜɞɠ, ŭŮɜ ŮɑɜŬɘ ˊɟɞůɓɎůɘɛɞɠ Ŭˊɧ Űɞɡɠ űɞɘŰɖŰɏɠ. 

4.1.1.2 ȹɘŬɢŮɑɟɘůɖ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ (FR2) 

ǒ ȹɖɛɘɞɡɟɔɑŬ: ȰɜŬɠ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ŭɖɛɘɞɡɟɔŮɑ ɛɘŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ůɡɔəŮəɟɘɛɏɜɞɡ 

Ůɑŭɞɡɠ/Űɨˊɞɡ (FR2.1). ȾɎɗŮ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ ůɡɔəŮəɟɘɛɏɜŬ ˊŮŭɑŬ ˊɟɞɠ 

ůɡɛˊɚɐɟɤůɖ ɧˊɤɠ ŰɑŰɚɞɠ əŬɘ ˊŮɟɘɔɟŬűɐ (ɡˊɞɢɟŮɤŰɘəɎ) Ůɜɩ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊŬɟɎɔŮŰŬɘ ŬɡŰɧɛŬŰŬ 

ɔɘŬ ŬɡŰɐɜ ɏɜŬ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ, Űɞ ɞˊɞɑɞ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ŰɟɞˊɞˊɞɘɖɗŮɑ. ɄɟɞŬɘɟŮŰɘəɎ  

(COULD HAVE ), ɛɘŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ɏɜŬ ɢɟɞɜɘəɧ ˊŬɟɎɗɡɟɞ 

ŮɜŮɟɔɞˊɞɑɖůɖɠ/ɘůɢɨɞɠ, Űɞ ɞˊɞɑɞ ɗŬ ˊɟɞůŭɘɞɟɑɕŮŰŬɘ Ŭˊɧ 2 ɖɛŮɟɞɛɖɜɑŮɠ (Ŭɟɢɐɠ əŬɘ Űɏɚɞɡɠ Űɞɡ 

ˊŬɟŬɗɨɟɞɡ). ȷɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ/Űɨˊɞ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ, ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ əŬɘ 

Ůˊɘˊɚɏɞɜ ˊŮŭɑŬ.  

ƺ ȹɖɛɘɞɡɟɔɑŬ ɞɛɎŭŬɠ (FR2.1.1): ɞ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ˊŬɟɏɢŮɘ Ůˊɘˊɚɏɞɜ ůŰɞɘɢŮɑŬ 

ɔɘŬ Űɖɜ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬɡŰɐ, ŰŬ ɞˊɞɑŬ ɗŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɞ ɛɏɔɘůŰɞ ˊɚɐɗɞɠ ɛŮɚɩɜ Űɖɠ 

ɞɛɎŭŬɠ (ɡˊɞɢɟŮɤŰɘəɧ) əŬɘ ˊɟɞŬɘɟŮŰɘəɎ Űɖɜ Ůˊɘˊɚɏɞɜ ŬůűɎɚŮɘŬ. ɇɞ ŭŮɨŰŮɟɞ 

ˊŮŭɑɞ/ůŰɞɘɢŮɑɞ ɏɢŮɘ Űɖɜ ůɖɛŬůɘɞɚɞɔɑŬ ˊɤɠ ŰŬ ɡˊɧɚɞɘˊŬ ɛɏɚɖ Űɖɠ ɞɛɎŭŬɠ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ŬˊɞŭŮɢɗɞɨɜ Űɖɜ ůɡɛɛŮŰɞɢɐ ůŰɖɜ ɞɛɎŭŬ Űɞɡɠ (ɓɚ. ŮˊɧɛŮɜɖ ɞɛɎŭŬ ŬˊŬɘŰɐůŮɤɜ). 

ƺ Ⱥˊɘɚɞɔɐ slot ˊŬɟɞɡůɑŬůɖɠ/ŮɝɏŰŬůɖɠ (FR2.1.2): ɞ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ 

ˊɟɞůŭɘɞɟɑůŮɘ Űɘɠ ɖɛŮɟɞɛɖɜɑŮɠ Űɖɠ ŮɝɏŰŬůɖɠ. ũɘŬ əɎɗŮ ɖɛŮɟɞɛɖɜɑŬ, ɗŬ ˊɟɏˊŮɘ ɜŬ 

ˊɟɞůŭɘɞɟɑɕŮɘ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ & Űɖɜ ɢɟɞɜɘəɐ ŭɘɎɟəŮɘŬ əɎɗŮ slot 

ŮɝɏŰŬůɖɠ ɞɛɎŭŬɠ. 

ƺ Ⱥˊɘɚɞɔɐ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ (FR2.1.3): ɞ ŭɘŭɎůəɤɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ ɛɘŬ 

ɚɑůŰŬ Ŭˊɧ ɗɏɛŬŰŬ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ŮˊɘɚŮɢɗɞɨɜ Ŭˊɧ ɞɛɎŭŮɠ ɐ ɛŮɛɞɜɤɛɏɜɞɡɠ űɞɘŰɖŰɏɠ. 

Ƀ ˊɟɞůŭɘɞɟɘůɛɧɠ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɢŮɘɟɤɜŬəŰɘəɎ ɐ ɛɏůɤ ɛŮŰŬűɧɟŰɤůɖɠ ŬɟɢŮɑɞɡ (ˊ.ɢ. 

CSV ɐ XLS(ɉ)), Űɞ ɞˊɞɑɞ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊŮɟɘɏɢŮɘ ŰɞɡɚɎɢɘůŰɞɜ ɛɘŬ ůŰɐɚɖ, Űɞɜ ŰɑŰɚɞ Űɞɡ 

ɗɏɛŬŰɞɠ Ůɜɩ ˊɟɞŬɘɟŮŰɘəɎ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɏɢŮɘ əŬɘ ɎɚɚŮɠ ůŰɐɚŮɠ ˊŮɟɘɔɟŬűɐɠ Űɞɡ ɗɏɛŬŰɞɠ 

(ˊ.ɢ. ˊŮɟɘɞŭɘəɧ ɧˊɞɡ ɏɢŮɘ ŭɖɛɞůɘŮɡɗŮɑ Űɞ ɗɏɛŬ ŬɡŰɧ). ŪŬ ɛˊɞɟŮɑ Ůˊɑůɖɠ ɜŬ 

ˊɟɞůŭɘɞɟɑůŮɘ Ŭɜ ɏɜŬ ɗɏɛŬ ŮˊɘɚɏɔŮŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ɐ ɧɢɘ. ȷˊɞəɚŮɘůŰɘəɐ Ůˊɘɚɞɔɐ 

ůɖɛŬɑɜŮɘ ˊɤɠ ɛɧɜɞ ɛɘŬ ɞɛɎŭŬ/űɞɘŰɖŰɐɠ ɗŬ ɛˊɞɟŮɑ ɜŬ ŮˊɘɚɏɝŮɘ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ɗɏɛŬ. 

ƴ ɄɟɞŬɘɟŮŰɘəɧ (FR2.1.3.1) (COULD HAVE ): ɗŬ ɛˊɞɟɞɨůŮ ɏɜŬ ɗɏɛŬ ɜŬ 

ŬɜŰɘůŰɞɘɢŮɑ ůŮ ɏɜŬ PDF ŬɟɢŮɑɞ (ˊ.ɢ. ůɢŮŰɘɕɧɛŮɜɞ, ŭɖɛɞůɘŮɡɛɏɜɞ Ɏɟɗɟɞ). ɆŮ 

ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ, ɞ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ɛŮŰŬűɞɟŰɩɜŮɘ ɏɜŬ ŬɟɢŮɑɞ ŬɜɎ 

ˊɟɞůŭɘɞɟɘůɛɏɜɞ ɗɏɛŬ. 

ƺ Ʉɟɞůŭɘɞɟɘůɛɧɠ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ (FR2.1.4): Ƀ ŭɘŭɎůəɤɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ 

Űɖɜ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɞɡ əɎɗŮ ɗɏɛŬŰɞɠ. ȹɡɜɖŰɘəɎ, ɗŬ 

ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞɜ ŰɑŰɚɞ əŬɘ Űɞ ˊŮɟɘɞŭɘəɧ ŭɖɛɞůɑŮɡůɖɠ ɔɘŬ ɗŮɤɟɖŰɘəɎ ɗɏɛŬŰŬ 

ŬɜɎɚɡůɖɠ Ɏɟɗɟɞɡ əŬɘ Űɞɜ ŰɑŰɚɞ əŬɘ ɛɘŬ ˊŮɟɘɔɟŬűɐ ɔɘŬ ɎɚɚŬ Ůɑŭɖ ɗŮɛɎŰɤɜ. ũɘŬ Űɞ 

ˊɟɩŰɞ Ůɑŭɞɠ ɗŮɛɎŰɤɜ, ɞ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ (ɢŮɘɟɤɜŬəŰɘəɎ) əŬɘ ɛɘŬ 

ɚɑůŰŬ Ŭˊɧ ˊŮɟɘɞŭɘəɎ ŭɖɛɞůɑŮɡůɖɠ ˊɞɡ ŮˊɘŰɟɏˊɞɜŰŬɘ ɔɘŬ ŰŬ ɗɏɛŬŰŬ ˊɟɞɠ ˊɟɞůŭɘɞɟɘůɛɧ. 

ȷɡŰɧ ůɖɛŬɑɜŮɘ ˊɤɠ ɏɜŬɠ űɞɘŰɖŰɐɠ ɗŬ ɛˊɞɟŮɑ ɜŬ ŮˊɘɚɏɔŮɘ ɏɜŬ ɗɏɛŬ/Ɏɟɗɟɞ ɛɧɜɞ Ŭˊɧ 

əɎˊɞɘɞ ˊŮɟɘɞŭɘəɧ Ŭˊɧ Űɖɜ ˊɟɞůŭɘɞɟɘůɛɏɜɖ ɚɑůŰŬ ˊŮɟɘɞŭɘəɩɜ. ũɘŬ ɧɚŬ ŰŬ Ůɑŭɖ ɗŮɛɎŰɤɜ, 



 

25 

ɞ ŭɘŭɎůəɤɜ ɛˊɞɟŮɑ ɜŬ ɝŮəŬɗŬɟɑůŮɘ Ŭɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬˊɞŭɏɢŮŰŬɘ / ŬˊɞɟɟɑˊŰŮɘ ɏɜŬ 

ůɡɔəŮəɟɘɛɏɜɞ ˊɟɞůŭɘɞɟɘůɛɧ ɗɏɛŬŰɞɠ (ɛɘŬɠ ɞɛɎŭŬɠ ɐ Ůɜɧɠ űɞɘŰɖŰɐ). 

ƺ ɊɖűɞűɞɟɑŬ (FR2.1.5): ɞ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ Űɞ ɗɏɛŬ/ŰɑŰɚɞ Űɖɠ 

ɣɖűɞűɞɟɑŬɠ (ɡˊɞɢɟŮɤŰɘəɧ) əŬɘ ɛɘŬ ˊŮɟɘɔɟŬűɐ Űɖɠ (ˊɟɞŬɘɟŮŰɘəɧ). Ⱥˊɑůɖɠ, ɗŬ ˊɟɏˊŮɘ 

ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ Űɘɠ ŭɡɜŬŰɏɠ ŬˊŬɜŰɐůŮɘɠ əŬɘ Ŭɜ ŬɡŰɏɠ ɛˊɞɟɞɨɜ ɜŬ ŮˊɘɚŮɔɞɨɜ 

ŬˊɞəɚŮɘůŰɘəɎ ɐ ɧɢɘ (ŭɖɚ. Ŭɜ ɏɜŬɠ űɞɘŰɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ŮˊɘɚɏɝŮɘ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ ɛɘŬ 

ŬˊŬɜŰɐůŮɘɠ). 

ƺ Ⱦɞɡɑɕ (FR2.1.6): ɞ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ŮɟɤŰɐůŮɘɠ, 

ɧˊɞɡ ɖ əɎɗŮ ɛɘŬ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŭɘŬűɞɟŮŰɘəɞɨ Ůɑŭɞɡɠ. Ⱥˊɑůɖɠ, ɛˊɞɟŮɑ ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ 

ˊɧůŮɠ űɞɟɏɠ (Ŭɟɘɗɛɧɠ ŮˊŬɜŬɚɐɣŮɤɜ) ɛˊɞɟŮɑ ɜŬ ůɡɛɛŮŰɎůɢŮɘ ɞ űɞɘŰɖŰɐɠ ůŰɞ əɞɡɑɕ. ɇŬ 

Ůɑŭɖ ŮɟɤŰɐůŮɤɜ ˊŮɟɘɚŬɛɓɎɜɞɡɜ: 

ƴ ɄɞɚɚŬˊɚɐɠ Ůˊɘɚɞɔɐɠ (ɛɞɜŬŭɘəɐɠ ŬˊɎɜŰɖůɖɠ): ɔɘŬ əɎɗŮ ŮɟɩŰɖůɖ, ɗŬ ˊɟɏˊŮɘ 

ɜŬ ŭɑɜɞɜŰŬɘ ɧɚŮɠ ɞɘ ŭɡɜŬŰɏɠ ŬˊŬɜŰɐůŮɘɠ əŬɘ ɜŬ ŮˊɘůɖɛŬɑɜŮŰŬɘ ˊɞɘŬ ŮɑɜŬɘ ɖ 

ůɤůŰɐ 

ƴ ɄɞɚɚŬˊɚɐɠ Ůˊɘɚɞɔɐɠ (ˊɞɚɚŬˊɚɩɜ ŬˊŬɜŰɐůŮɤɜ): ɔɘŬ əɎɗŮ ŮɟɩŰɖůɖ, ɗŬ 

ˊɟɏˊŮɘ ɜŬ ŭɑɜɞɜŰŬɘ ɧɚŮɠ ɞɘ ŭɡɜŬŰɏɠ ŬˊŬɜŰɐůŮɘɠ əŬɘ ɜŬ ŮˊɘůɖɛŬɑɜŮŰŬɘ ˊɞɘŮɠ Ŭˊɧ 

ŬɡŰɏɠ ŮɑɜŬɘ ɞɘ ůɤůŰɏɠ 

ƴ ɁŬɘ/ȳɢɘ: ɔɘŬ əɎɗŮ ŮɟɩŰɖůɖ, ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞůŭɘɞɟɘůŰŮɑ Ŭɜ ɖ ŬˊɎɜŰɖůɖ çɜŬɘè 

ɐ çɧɢɘè ŮɑɜŬɘ ɖ ůɤůŰɐ 

ƴ ȷɜŰɘůŰɞɑɢɘůɖɠ: ɔɘŬ əɎɗŮ ŮɟɩŰɖůɖ, ɗŬ ˊɟɏˊŮɘ ɜŬ ˊŬɟɏɢŮŰŬɘ ŬɜŰɘůŰɞɑɢɘůɖ 

ɛŮɚɩɜ 2 ɚɘůŰɩɜ. ȼ ŬɜŰɘůŰɞɑɢɘůɖ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɐ ɜŬ ɛɖɜ ŮɑɜŬɘ 1-1 (ŭɖɚ. ɏɜŬ 

ɛɏɚɞɠ Űɖɠ 2ɖɠ ɚɑůŰŬɠ ɛˊɞɟŮɑ ɜŬ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ˊɞɚɚɎ ɛɏɚɖ Űɖɠ 1ɖɠ) 

ƴ ȺɚŮɨɗŮɟɞɡ əŮɘɛɏɜɞɡ: Ůŭɩ ŭŮɜ ɡˊɎɟɢŮɘ əɎˊɞɘŬ ůɤůŰɐ ŬˊɎɜŰɖůɖ ŬɚɚɎ ɏɢɞɡɛŮ 

ɜŬ əɎɜɞɡɛŮ ɛŮ ŮɟɤŰɐůŮɘɠ (ŮɚŮɨɗŮɟɖɠ əŮɘɛŮɜɘəɐɠ) ŬɜɎˊŰɡɝɖɠ  

ƴ ɄɟɞŬɘɟŮŰɘəɧ (FR2.1.6.1) (COULD HAVE ): ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ˊɟɞůŭɘɞɟɑɕŮɘ 

əŬɘ ɏɜŬ Ɏɜɤ ɢɟɞɜɘəɧ ɧɟɘɞ ɔɘŬ Űɖɜ əɎɗŮ ˊɟɞůˊɎɗŮɘŬ/ŮˊŬɜɎɚɖɣɖ 

ƺ ɆɖɛŮɘɩůŮɘɠ: 

ƴ ɀɘŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ, Ůűɧůɞɜ ŭɖɛɘɞɡɟɔɖɗŮɑ, ɗŬ ŮɑɜŬɘ ŬɟɢɘəɎ ŮɜŮɟɔɞˊɞɘɖɛɏɜɖ 

ŮəŰɧɠ əŬɘ Ŭɜ ɞ ŭɘŭɎůəɤɜ ˊɟɞůŭɘɞɟɑůŮɘ Űɞ ŬɜŰɑɗŮŰɞ əŬŰɎ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ 

ƴ ȼ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŭɖɛɘɞɡɟɔɑŬɠ ɞɛɎŭŬɠ ɗŬ ɛˊɞɟŮɑ ɜŬ ůɡůɢŮŰɑɕŮŰŬɘ ɛŮ ɎɚɚŮɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ, ɞɘ ɞˊɞɑŮɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɖɜ Ůˊɘɚɞɔɐ ɗɏɛŬŰɞɠ, Űɞɜ 

ˊɟɞůŭɘɞɟɘůɛɧ ɗɏɛŬŰɞɠ əŬɘ Űɖɜ Ůˊɘɚɞɔɐ slot ˊŬɟɞɡůɑŬůɖɠ/ŮɝɏŰŬůɖɠ. ȷɜ ɛɘŬ 

Ŭˊɧ Űɘɠ ˊɟɞŬɜŬűŮɟɧɛŮɜŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŭŮɜ ŬɜŰɘůŰɞɘɢɘůŰŮɑ ɛŮ Űɖɜ 

ŭɖɛɘɞɡɟɔɑŬ ɞɛɎŭŬɠ, ŬɡŰɧ ůɖɛŬɑɜŮɘ ˊɤɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮˊɘŰŮɚŮɑŰŬɘ ɛŮɛɞɜɤɛɏɜŬ 

Ŭˊɧ Űɞɜ əɎɗŮ űɞɘŰɖŰɐ  

ǒ ɇɟɞˊɞˊɞɑɖůɖ/ȹɘŬɔɟŬűɐ (FR2.2): ŪŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ Űɟɞˊɞˊɞɑɖůɖ ɐ ŭɘŬɔɟŬűɐ ɛɘŬɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Ŭˊɧ Űɞɜ ŭɘŭɎůəɞɜŰŬ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɏɢŮɘ ŬůəɖɗŮɑ Ŭˊɧ 

ɞˊɞɘɞɜŭɐˊɞŰŮ űɞɘŰɖŰɐ əŬɘ ŬɘŰŮɑŰŬɘ ɖ ŭɘŬɔɟŬűɐ Űɖɠ, ɗŬ ɕɖŰŮɑŰŬɘ Ŭˊɧ Űɞɜ əŬɗɖɔɖŰɐ ŮˊɘɓŮɓŬɑɤůɖ. 

ǒ ȺɜŮɟɔɞˊɞɑɖůɖ/ȷˊŮɜŮɟɔɞˊɞɑɖůɖ (FR2.3): ŪŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ŮɜŮɟɔɞˊɞɑɖůɖ/ŬˊŮɜŮɟɔɞˊɞɑɖůɖ 

ɛɘŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ əŬŰɎ ɓɞɨɚɖůɖ Ŭˊɧ Űɞɜ ŭɘŭɎůəɞɜŰŬ. ȺəŰɧɠ Ŭˊɧ Űɖɜ ɢŮɘɟɤɜŬəŰɘəɐ 

ŬˊŮɜŮɟɔɞˊɞɑɖůɖ, ɛɘŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɛˊɞɟŮɑ ɜŬ ŬˊŮɜŮɟɔɞˊɞɘɖɗŮɑ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ ůɨůŰɖɛŬ ůŮ 

ˊŮɟɑˊŰɤůɖ ˊɞɡ ɏɢŮɘ ˊŮɟɎůŮɘ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɘůɢɨɞɠ Űɖɠ, Ůűɧůɞɜ Űɞ ŰŮɚŮɡŰŬɑɞ ɏɢŮɘ ŭɞɗŮɑ 

(Ŭˊɧ Űɞɜ ŭɘŭɎůəɞɜŰŬ). ȷɜ ɛɘŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬˊŮɜŮɟɔɞˊɞɘɖɗŮɑ ɢŮɘɟɤɜŬəŰɘəɎ, ŰɧŰŮ 

ɛɖŭŮɜɑɕŮŰŬɘ/əŬɗŬɟɑɕŮŰŬɘ Űɞ ɧˊɞɘɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɏɢŮɘ ŭɞɗŮɑ ɔɘŬ ŬɡŰɐɜ.     

ǒ ȺɝŬɔɤɔɐ (ŬˊɞŰŮɚŮůɛɎŰɤɜ) ŭɟŬůŰɖɟɘɧŰɖŰŬɠ (FR2.4): Ƀ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ŮɝɎɔŮɘ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɛɘŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ əŬɗɩɠ əŬɘ Űɖɜ ˊɚɐɟɖ ˊŮɟɘɔɟŬűɐ Űɖɠ ůŮ ɏɜŬ ŬɟɢŮɑɞ. Ƀɘ 

ɛɞɟűɞˊɞɘɐůŮɘɠ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ɡˊɞůŰɖɟɘɢɗɞɨɜ ŮɑɜŬɘ CSV & XLS(X).   
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ǒ ȺɛűɎɜɘůɖ (ŬˊɞŰŮɚŮůɛɎŰɤɜ) ŭɟŬůŰɖɟɘɧŰɖŰŬɠ (FR2.5): Ƀ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ɓɚɏˊŮɘ ŰŬ 

ŰɟɏɢɞɜŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɛɘŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ (ɛŮ Űɖɜ əŬŰɎɚɚɖɚɖ ɛɞɟűɐ ŬɜɎ Ůɑŭɞɠ Űɖɠ) ŬɜɎ 

ˊɎůŬ ůŰɘɔɛɐ. 

ǒ  Ⱥɜɖɛɏɟɤůɖ űɞɘŰɖŰɩɜ ɔɘŬ ɛɘŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ (FR2.6): 

ƺ (FR2.6.1 - COULD HAVE ): Ƀ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ůŰɏɚɜŮɘ ɏɜŬ ɖɚŮəŰɟɞɜɘəɧ 

ɛɐɜɡɛŬ ˊɟɞɠ ɧɚŮɠ Űɘɠ ɞɛɎŭŮɠ/űɞɘŰɖŰɏɠ ɔɘŬ ɏɜŬ ɛɎɗɖɛŬ ɛŮ Űɞɜ ůɨɜŭŮůɛɞ ɛɘŬɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɩůŰŮ ɜŬ ɛˊɞɟɏůɞɡɜ ɞɘ ŰŮɚŮɡŰŬɑɞɘ ɜŬ Űɖɜ ŮɝŬůəɐůɞɡɜ (ɐ ɜŬ Űɖɜ ŮˊŬɜŬ-

Ŭůəɐůɞɡɜ ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɏɔɘɜŮ əɎˊɞɘŬ Űɟɞˊɞˊɞɑɖůɐ Űɖɠ). 

ƺ (FR2.6.2 - MUST HAVE ): ȺɜŬɚɚŬəŰɘəɎ, ɞ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ŬɜŰɘɔɟɎűŮɘ Űɞɜ 

ůɨɜŭŮůɛɞ ɛɘŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɩůŰŮ ɜŬ ɛˊɞɟŮɑ ɜŬ Űɞɜ ůŰŮɑɚŮɘ ɛŮ ɏɜŬɜ Ɏɚɚɞ Űɟɧˊɞ 

ŮəŰɧɠ Űɞɡ ˊɚŬɘůɑɞɡ Űɖɠ ŮűŬɟɛɞɔɐɠ ˊɟɞɠ ŬɜɎˊŰɡɝɖ. 

ǒ ȷˊɞŭɞɢɐ ɗŮɛɎŰɤɜ ˊɟɞůŭɘɞɟɘůɛɞɨ (FR2.7): Ƀ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ŮɚɏɔɢŮɘ Űɞ ɗɏɛŬ ˊɞɡ 

ɏɢŮɘ ˊɟɞůŭɘɞɟɘůŰŮɑ Ŭˊɧ ɛɘŬ ɞɛɎŭŬ / ɏɜŬɜ űɞɘŰɖŰɐ əŬɘ ɜŬ Űɞ ŮɔəɟɑɜŮɘ ɐ ɜŬ Űɞ ŬˊɞɟɟɑˊŰŮɘ. 

ȷɡŰɧɛŬŰŬ, ɛɧɚɘɠ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɖ ŮɜɏɟɔŮɘŬ Űɞɡ ŭɘŭɎůəɞɜŰŬ, Űɞ ůɨůŰɖɛŬ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ŮɜɖɛŮɟɩɜŮɘ Űɖɜ ɞɛɎŭŬ/űɞɘŰɖŰɐ.  

ƺ ȼ Ůɜɖɛɏɟɤůɖ ɗŬ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮŰŬɘ ɛɏůɤ email (FR2.7.1) (COULD HAVE) 

ƺ əŬɗɩɠ əŬɘ ɧŰŬɜ ɞɘ ŬɜŰɑůŰɞɘɢɞɘ űɞɘŰɖŰɏɠ ŮɘůɏɟɢɞɜŰŬɘ ůŰɞ ůɨůŰɖɛŬ (FR2.7.2) (MUST 

HAVE). 

4.1.1.3 ȯůəɖůɖ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ (FR3) 

ȼ Ɏůəɖůɖ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Ŭˊɧ Űɞɡɠ űɞɘŰɖŰɏɠ ɗŬ ɔɑɜŮŰŬɘ ɛŮ ŭɘŬűɞɟŮŰɘəɧ Űɟɧˊɞ ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ 

Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ. 

ǒ ȹɖɛɘɞɡɟɔɑŬ ɞɛɎŭŬɠ (FR3.1): ɏɜŬɠ űɞɘŰɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ŭɖɛɘɞɡɟɔŮɑ Űɖɜ ŭɘəɐ Űɞɡ ɞɛɎŭŬ ɧˊɞɡ 

ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞůŭɘɞɟɑɕŮɘ Űɞ ŭɘəɧ Űɞɡ əŬɗɩɠ əŬɘ ŰŬ ȷɀ Űɤɜ ɡˊɞɚɞɑˊɤɜ ɛŮɚɩɜ Űɖɠ ɞɛɎŭŬɠ 

ŬɡŰɐɠ. ɇɞ ůɨůŰɖɛŬ ŭŮɜ ɗŬ ˊɟɏˊŮɘ ɜŬ Űɞɡ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ˊŬɟɏɢŮɘ ˊŮɟɘůůɧŰŮɟŬ ȷɀ Ŭˊɧ 

Űɞɜ ɛɏɔɘůŰɞ Ŭɟɘɗɛɧ ˊɞɡ ɏɢŮɘ ˊɟɞůŭɘɞɟɑůŮɘ ɞ ŭɘŭɎůəɤɜ ɔɘŬ Űɖɜ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬɡŰɐ. ȷɜ ɞ 

ŭɘŭɎůəɤɜ ɏɢŮɘ ˊɟɞůŭɘɞɟɑůŮɘ ˊɤɠ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŮˊɘŰŮɚŮɑŰŬɘ ɛŮ Űɖɜ ɛɏɔɘůŰɖ ŭɡɜŬŰɐ 

ŬůűɎɚŮɘŬ, ŰɧŰŮ ɗŬ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮŰŬɘ ŮˊɘɓŮɓŬɑɤůɖ Űɖɠ ůɡɛɛŮŰɞɢɐɠ Űɤɜ Ɏɚɚɤɜ ɛŮɚɩɜ Űɖɠ 

ɞɛɎŭŬɠ. ȼ ˊɟɧůəɚɖůɖ Űɤɜ ɛŮɚɩɜ ɔɘŬ ŮˊɘɓŮɓŬɑɤůɖ ůɡɛɛŮŰɞɢɐɠ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ: 

ƺ (FR3.1.1) ɎɛŮůŬ ɛɏůɤ ɖɚŮəŰɟɞɜɘəɞɨ ɛɖɜɨɛŬŰɞɠ ˊɞɡ ůŰɏɚɜŮŰŬɘ Ŭˊɧ Űɞ ůɨůŰɖɛŬ Ůə 

ɛɏɟɞɡɠ Űɞɡ ŮˊɘəŮűŬɚɐɠ Űɖɠ ɞɛɎŭŬɠ (ŭɖɚ. Űɞɜ ŭɖɛɘɞɡɟɔɧ) ˊɟɞɠ ŰŬ ɎɚɚŬ ɛɏɚɖ Űɖɠ ɛŮ 

Űɞɜ ůɨɜŭŮůɛɞ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ (COULD HAVE). 

ƺ (FR3.1.2) ɏɛɛŮůŬ Ŭˊɧ Űɞɜ ŮˊɘəŮűŬɚɐɠ ɛɏůɤ Űɖɠ ɢɟɐůɖɠ Űɞɡ ůɡɜŭɏůɛɞɡ Űɖɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ (MUST HAVE). 

ɇŬ ɎɚɚŬ ɛɏɚɖ Űɖɠ ɞɛɎŭŬɠ, Ůűɧůɞɜ Ůˊɘɚɏɝɞɡɜ Űɖɜ ŭɟŬůŰɖɟɘɧŰɖŰŬ, ɗŬ Űɞɡɠ ɕɖŰŮɑŰŬɘ ɖ 

ŮˊɘɓŮɓŬɑɤůɖ Űɖɠ ůɡɛɛŮŰɞɢɐɠ. ȷɜ ŬɡŰɐ ŬˊɞɟɟɘűɗŮɑ, ŰɧŰŮ ɗŬ ŭɘŬɔɟɎűɞɜŰŬɘ Ŭˊɧ Űɖɜ ɞɛɎŭŬ əŬɘ 

ɗŬ ɏɢɞɡɜ ŭɘəŬɑɤɛŬ ŭɖɛɘɞɡɟɔɑŬɠ Űɖɠ ŭɘəɐɠ Űɞɡɠ ɞɛɎŭŬɠ. ɇɞ ůɨůŰɖɛŬ ɛˊɞɟŮɑ ɜŬ ŮɜɖɛŮɟɩɜŮɘ 

ŬɡŰɧɛŬŰŬ Űɞɜ ŮˊɘəŮűŬɚɐɠ/ŭɖɛɘɞɡɟɔɧ Űɖɠ ɞɛɎŭŬɠ əŬɘ ŰŬ ɡˊɧɚɞɘˊŬ ŮˊɘɓŮɓŬɘɤɛɏɜŬ ɛɏɚɖ: 

ƺ (FR3.1.3) ɛɏůɤ notifications (MUST HAVE). 

ƺ (FR3.1.4) ɛɏůɤ email (COULD HAVE). 

Ƀ ŭɘŭɎůəɤɜ ɏɢŮɘ Űɖɜ ŮɡɢɏɟŮɘŬ, ˊ.ɢ. ůŮ Ůɘŭɘəɏɠ ˊŮɟɘˊŰɩůŮɘɠ, ɜŬ ˊɟɞůɗɏůŮɘ ɢŮɘɟɤɜŬəŰɘəɎ ɛɘŬ 

ɞɛɎŭŬ. ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ, ɗŬ ŮɜɖɛŮɟɩɜɞɜŰŬɘ ŰŬ ɛɏɚɖ Űɖɠ ɞɛɎŭŬɠ ŬɡŰɐɠ ɔɘŬ Űɖɜ ˊɟɞůɗɐəɖ 

Űɞɡɠ (ůŰɖɜ ɜɏŬ ɞɛɎŭŬ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ). 
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ƺ ɆɖɛŮɑɤůɖ: 

ƴ ɄɟɞŬɘɟŮŰɘəɎ (FR3.1.5 - COULD HAVE), ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ 

ůɨɜŭŮůɖ ɛŮ Űɞ eClass ɔɘŬ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ ɖ ŮɔɔɟŬűɐ Űɞɡ űɞɘŰɖŰɐ ůŰɞ ɛɎɗɖɛŬ 

Űɞɡ ɞˊɞɑɞɡ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬůəŮɑŰŬɘ. ɆɡɜŮˊɩɠ, ɞ űɞɘŰɖŰɐɠ ŭŮɜ ɗŬ ɛˊɞɟŮɑ ɜŬ 

ůɡɛɛŮŰɎůɢŮɘ ůŮ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ ůŰɞɡɠ ɞˊɞɑɞɡɠ ŭŮɜ ɏɢŮɘ ŮɔɔɟŬűŮɑ. 

ƴ ȺɜŬɚɚŬəŰɘəɎ (FR3.1.6 - COULD HAVE), ɞ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ 

ɛŮŰŬűɞɟŰɩɜŮɘ ɛɘŬ ɚɑůŰŬ Űɤɜ ŮɔɔŮɔɟŬɛɛɏɜɤɜ űɞɘŰɖŰɩɜ ůŰɞɜ əɎɗŮ ɢɩɟɞ 

ɛŬɗɐɛŬŰɞɠ ɩůŰŮ ɜŬ ŮˊɘŰɟɏˊŮŰŬɘ ɛɧɜɞ ůŮ ŬɡŰɞɨɠ ɜŬ ůɡɛɛŮŰɏɢɞɡɜ ůŰɘɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŬɡŰɞɨ Űɞɡ ɢɩɟɞɡ. 

ƴ ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ (COULD HAVE), ˊɟɞŰŮɑɜŮŰŬɘ ɜŬ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɞɡɠ 

űɞɘŰɖŰɏɠ ɛɧɜɞ ɞɘ ɢɩɟɞɘ ɛŬɗɖɛɎŰɤɜ ůŰɞɡɠ ɞˊɞɑɞɡɠ ɏɢɞɡɜ ŮɔɔɟŬűŮɑ   

ǒ Ⱥˊɘɚɞɔɐ slot ˊŬɟɞɡůɑŬůɖɠ/ŮɝɏŰŬůɖɠ (FR3.2): ɃˊɞɘɞŭɐˊɞŰŮ ɛɏɚɞɠ ɛɘŬɠ ɞɛɎŭŬɠ, Ůűɧůɞɜ 

ŰŬɡŰɞˊɞɘɖɗŮɑ, ɗŬ ɏɢŮɘ ŭɘəŬɑɤɛŬ ɜŬ ŮˊɘɚɏɝŮɘ ɏɜŬ Ŭˊɧ ŰŬ ŭɘŬɗɏůɘɛŬ slot (ˊŬɟɞɡůɑŬůɖɠ/ŮɝɏŰŬůɖɠ) 

ɔɘŬ Űɖɜ ɞɛɎŭŬ Űɞɡ. ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ, Űɞ ůɨůŰɖɛŬ ɗŬ ŮɜɖɛŮɟɩɜŮɘ əŬɘ ŰŬ ɡˊɧɚɞɘˊŬ ɛɏɚɖ 

ɔɘŬ ŬɡŰɐ Űɖɜ Ůˊɘɚɞɔɐ. ɇɞ ůɨůŰɖɛŬ, ɧɛɤɠ, ŭŮɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮˊɘŰɟɏˊŮɘ ůŰɖɜ ɑŭɘŬ ɞɛɎŭŬ ɜŬ 

ŭŮůɛŮɨŮɘ ˊŬɟŬˊɎɜɤ Ŭˊɧ ɏɜŬ slot. ȷˊŮɜŬɜŰɑŬɠ, ɗŬ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŬɚɚŬɔɐ Űɞɡ slot (ŭɖɚ. Űɖɜ 

Ůˊɘɚɞɔɐ ɜɏɞɡ ŭɘŬɗɏůɘɛɞɡ slot) ɔɘŬ ɛɘŬ ɞɛɎŭŬ. ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ, Űɞ ˊŬɚŬɘɧ slot 

ŬˊɞŭŮůɛŮɨŮŰŬɘ əŬɘ ɔɑɜŮŰŬɘ ŭɘŬɗɏůɘɛɞ ˊɟɞɠ Ůˊɘɚɞɔɐ Ŭˊɧ əɎˊɞɘŬ Ɏɚɚɖ ɞɛɎŭŬ. ɇɞɜɑɕŮŰŬɘ ˊɤɠ: (Ŭ) 

ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ɡˊɎɟɢŮɘ ŬɜŰɘůŰɞɘɢɘůɛɏɜɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŭɖɛɘɞɡɟɔɑŬɠ ɞɛɎŭŬɠ, ŬɡŰɧ 

ůɖɛŬɑɜŮɘ ˊɤɠ ɖ ŭɏůɛŮɡůɖ ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ Ŭˊɧ ɛŮɛɞɜɤɛɏɜɞɡɠ űɞɘŰɖŰɏɠ & (ɓ) ɞ 

ŭɘŭɎůəɤɜ ɏɢŮɘ ŭɘəŬɑɤɛŬ ɜŬ ŭŮůɛŮɨŮɘ slot Ůə ɛɏɟɞɡɠ ɛɘŬɠ ɞɛɎŭŬɠ. ȷɡŰɧɛŬŰŬ, ůŮ ŬɡŰɐ Űɖɜ 

ŭŮɨŰŮɟɖ ˊŮɟɑˊŰɤůɖ, Űɞ ůɨůŰɖɛŬ ŮɜɖɛŮɟɩɜŮɘ ŰŬ ɛɏɚɖ Űɖɠ ɞɛɎŭŬɠ ɔɘŬ ŬɡŰɐ Űɖɜ ŭɏůɛŮɡůɖ. 

ɇɏɚɞɠ, ɜŬ ŰɞɜɘůŰŮɑ ˊɤɠ ɖ Űɟɞˊɞˊɞɑɖůɖ Űɖɠ (ˊɚɖɟɞűɞɟɑŬɠ) ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Ŭˊɧ Űɞɜ ŭɘŭɎůəɞɜŰŬ 

ɞɡůɘŬůŰɘəɎ ɞŭɖɔŮɑ ůŮ ˊɚɐɟɖ ŬˊɞŭɏůɛŮɡůɖ Űɤɜ slot ï ŬɡŰɧ ůɖɛŬɑɜŮɘ ˊɤɠ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ 

ˊɟɏˊŮɘ ɜŬ ŬůəɖɗŮɑ Ŭˊɧ Űɖɜ Ŭɟɢɐ Ŭˊɧ ɧɚŮɠ Űɘɠ ɞɛɎŭŮɠ/űɞɘŰɖŰɏɠ. 

ǒ Ⱥˊɘɚɞɔɐ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ (FR3.3): ɃˊɞɘɞŭɐˊɞŰŮ ɛɏɚɞɠ ɛɘŬɠ ɞɛɎŭŬɠ / ɛŮɛɞɜɤɛɏɜɞɠ 

űɞɘŰɖŰɐɠ, Ůűɧůɞɜ ŰŬɡŰɞˊɞɘɖɗŮɑ, ɏɢŮɘ Űɞ ŭɘəŬɑɤɛŬ ɜŬ ŮˊɘɚɏɝŮɘ ɏɜŬ ɗɏɛŬ Ŭˊɧ Űɖɜ ɚɑůŰŬ Űɤɜ 

ɗŮɛɎŰɤɜ ˊɞɡ ŬűɞɟɎ ŬɡŰɐ Űɖɜ ŭɟŬůŰɖɟɘɧŰɖŰŬ. Ƀ ɛɧɜɞɠ ˊŮɟɘɞɟɘůɛɧɠ ŮɑɜŬɘ ˊɤɠ Ŭɜ ɖ Ůˊɘɚɞɔɐ 

ŮɑɜŬɘ ŬˊɞəɚŮɘůŰɘəɐ, ŰɧŰŮ ɗŬ ŮˊɘŰɟɏˊŮŰŬɘ ɖ Ůˊɘɚɞɔɐ ɛɧɜɞ Ůɜɧɠ ɛɖ ŭŮůɛŮɡɛɏɜɞɡ ɗɏɛŬŰɞɠ Ŭˊɧ Űɖɜ 

ɚɑůŰŬ. ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ, ŮɑɜŬɘ əŬɚɧ ɜŬ ɛɖɜ ŮˊɘŰɟɏˊŮŰŬɘ ɖ ŭɏůɛŮɡůɖ Ůɜɧɠ ɐŭɖ 

ŭŮůɛŮɡɛɏɜɞɡ ɗɏɛŬŰɞɠ (ˊ.ɢ. ŮɛűɎɜɘůɖ ůŮ ɚɑůŰŬ ɛŮ ɔəɟɘ ɢɟɩɛŬ əŬɘ Űɞ əɞɡɛˊɑ ŭɏůɛŮɡůɖɠ 

ŬˊŮɜŮɟɔɞˊɞɘɖɛɏɜɞ). Ⱥűɧůɞɜ ɏɜŬ ɗɏɛŬ ŭŮůɛŮɡɗŮɑ, ŮɜɖɛŮɟɩɜɞɜŰŬɘ ɧɚŬ ŰŬ ɛɏɚɖ ɛɘŬɠ ɞɛɎŭŬɠ ɔɘŬ 

ŬɡŰɐ Űɖɜ ŭɏůɛŮɡůɖ. ɀɘŬ ɞɛɎŭŬ / ɛŮɛɞɜɤɛɏɜɞɠ űɞɘŰɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ŬɜŬŭŮůɛŮɨůŮɘ ɏɜŬ ɗɏɛŬ, 

ŭɖɚ. ɜŬ ŭɘŬɚɏɝŮɘ ɏɜŬ ɜɏɞ, ɛɖ ŭŮůɛŮɡɛɏɜɞ. ȷɡŰɧ ɏɢŮɘ ɤɠ ŮˊɑˊŰɤůɖ ˊɤɠ Űɞ ˊɟɞɖɔɞɨɛŮɜŬ 

ŮˊɘɚŮɔɛɏɜɞ ɗɏɛŬ Ŭˊɧ Űɖɜ ɞɛɎŭŬ/űɞɘŰɖŰɐ ŬˊɞŭŮůɛŮɨŮŰŬɘ əŬɘ ɔɑɜŮŰŬɘ əŬɘ ˊɎɚɘ ŭɘŬɗɏůɘɛɞ. ȳˊɤɠ 

əŬɘ ůŰɘɠ ɎɚɚŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ, ɏɜŬɠ ŭɘŭɎůəɤɜ ɛˊɞɟŮɑ ɜŬ ŮɜŮɟɔɐůŮɘ Ůə ɛɏɟɞɡɠ ɛɘŬɠ 

ɞɛɎŭŬɠ/űɞɘŰɖŰɐ əŬɘ ɜŬ ŭŮůɛŮɨůŮɘ ŬɜŰɑůŰɞɘɢɞ ɗɏɛŬ ɔɘŬ ŬɡŰɐɜ/ŬɡŰɧɜ. ɁŬ ůɖɛŮɘɤɗŮɑ ˊɤɠ ɖ 

ŮˊɏəŰŬůɖ Űɖɠ ɚɑůŰŬɠ Űɤɜ ɗŮɛɎŰɤɜ Ŭˊɧ Űɞɜ ŭɘŭɎůəɞɜŰŬ ŭŮɜ ɞŭɖɔŮɑ ůŮ ˊɚɐɟɖ ŬˊɞŭɏůɛŮɡůɖ ɔɘŬ 

ɧɚŬ ŰŬ ˊɟɞɖɔɞɨɛŮɜŬ ɗɏɛŬŰŬ. ȼ Űɟɞˊɞˊɞɑɖůɖ ɐ ŭɘŬɔɟŬűɐ Ůɜɧɠ ɗɏɛŬŰɞɠ ŭŮɜ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ŮˊɘŰɟɏˊŮŰŬɘ Ůűɧůɞɜ ɏɢŮɘ ŮəəɘɜɐůŮɘ ɖ ŭɘŬŭɘəŬůɑŬ ŭɏůɛŮɡůɖɠ əŬɘ Űɞ ɗɏɛŬ ɏɢŮɘ ŭŮůɛŮɡɗŮɑ Ŭˊɧ 

əɎˊɞɘŬ ɞɛɎŭŬ. 

ǒ Ʉɟɞůŭɘɞɟɘůɛɧɠ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ (FR3.4):  ɀɘŬ ɞɛɎŭŬ (ɞˊɞɘɞŭɐˊɞŰŮ ɛɏɚɞɠ Űɖɠ) / ɏɜŬɠ 

ɛŮɛɞɜɤɛɏɜɞɠ űɞɘŰɖŰɐɠ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞůŭɘɞɟɑɕɞɡɜ ɛɧɜɞ ɏɜŬ ɗɏɛŬ ŮɟɔŬůɑŬɠ (əŬɘ ɧɢɘ ˊɞɚɚŬˊɚɎ) 

ɔɘŬ ŬɡŰɐ Űɖɜ ŭɟŬůŰɖɟɘɧŰɖŰŬ. ȾŬŰɎ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ, ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɚɏɔɢŮŰŬɘ ˊɤɠ ɞ ŰɑŰɚɞɠ Űɞɡ 

ɗɏɛŬŰɞɠ ŭŮɜ ŮɑɜŬɘ ɞ ɑŭɘɞɠ ɛŮ Űɞɜ ŰɑŰɚɞ ɐŭɖ ˊɟɞůŭɘɞɟɘůɛɏɜɞɡ ɗɏɛŬŰɞɠ, Ůűɧůɞɜ ŬɡŰɧ ŬˊŬɘŰŮɑŰŬɘ 

Ŭˊɧ Űɖɜ ŭɟŬůŰɖɟɘɧŰɖŰŬ. ȷɜ ŬɡŰɧ ůɡɛɓŮɑ, ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ ɗŬ ɗŮɤɟŮɑŰŬɘ Ɏəɡɟɞɠ əŬɘ ɖ 

ɞɛɎŭŬ/űɞɘŰɖŰɐɠ ɗŬ ˊɟɏˊŮɘ ɜŬ Űɞɜ ŮˊŬɜŬŭɘŬŰɡˊɩůŮɘ. ɄɟɞűŬɜɩɠ, ɛɘŬ ɞɛɎŭŬ/űɞɘŰɖŰɐɠ ɛˊɞɟŮɑ ɜŬ 

ŰɟɞˊɞˊɞɘŮɑ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ ɗɏɛŬŰɧɠ Űɖɠ əŬŰɎ Űɞ ŭɞəɞɨɜ (ɧůɞ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŮɑɜŬɘ 
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ŮɜŮɟɔɐ / ŭŮɜ ɏɢŮɘ ɚɐɝŮɘ). Ƀ ŭɘŭɎůəɤɜ ɏɢŮɘ Űɞ ŭɘəŬɑɤɛŬ ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ ɏɜŬ ɗɏɛŬ Ůə ɛɏɟɞɡɠ 

ɛɘŬɠ ɞɛɎŭŬɠ/űɞɘŰɖŰɐ. Ⱥˊɑůɖɠ, Ůűɧůɞɜ ɏɢŮɘ ŭɘŬɛɞɟűɤɗŮɑ, ɞ ŭɘŭɎůəɤɜ ɏɢŮɘ ŭɘəŬɑɤɛŬ ɜŬ ŮɔəɟɑɜŮɘ 

ɐ ɧɢɘ ɏɜŬ ˊɟɞůŭɘɞɟɘůɛɏɜɞ ɗɏɛŬ. ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ, ɖ ŬɜŰɑůŰɞɘɢɖ ɞɛɎŭŬ/űɞɘŰɖŰɐɠ ɗŬ ˊɟɏˊŮɘ 

ɜŬ ŮɜɖɛŮɟɩɜŮŰŬɘ ɔɘŬ ŬɡŰɐ Űɖɜ ŮɜɏɟɔŮɘŬ. ȼ Űɟɞˊɞˊɞɑɖůɖ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ɛɘŬɠ (ŰɏŰɞɘŬɠ) 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɚɞɔɘəɎ ŭŮɜ ɗŬ ɞŭɖɔŮɑ ůŮ əŬɗŬɟɘůɛɧ Űɖɠ (Ŭˊɧ ŰŬ ŭŮůɛŮɡɛɏɜŬ ɗɏɛŬŰŬ) 

ǒ ɊɖűɞűɞɟɑŬ (FR3.5): ɀɘŬ ŰɏŰɞɘŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬűɞɟɎ ɛŮɛɞɜɤɛɏɜɞɡɠ űɞɘŰɖŰɏɠ, ɞɘ ɞˊɞɑɞɘ 

Ůűɧůɞɜ ŰŬɡŰɞˊɞɘɖɗɞɨɜ, əŬɚɞɨɜŰŬɘ ɜŬ ŭɩůɞɡɜ Űɖɜ ɣɐűɞ Űɞɡɠ ŬˊŬɜŰɩɜŰŬɠ ůŮ əɎˊɞɘɞ ůɢŮŰɘəɧ 

ŮɟɩŰɖɛŬ. Ⱥűɧůɞɜ ŭɞɗŮɑ ɖ ɣɐűɞɠ, ɞ űɞɘŰɖŰɐɠ ŭŮɜ ɏɢŮɘ ŭɘəŬɑɤɛŬ ɜŬ Űɖɜ ŰɟɞˊɞˊɞɘɐůŮɘ ɐ ɜŬ 

ɣɖűɑůŮɘ Ůə ɜɏɞɡ. ɇɞ ůɨůŰɖɛŬ ɗŬ ˊɟɏˊŮɘ ɜŬ əŬŰŬɛŮŰɟɎ Űɘɠ ɣɐűɞɡɠ ŬɜɎ ŬˊɎɜŰɖůɖ, ɜŬ ɔɜɤɟɑɕŮɘ 

ˊɞɘɞɘ ɏɢɞɡɜ ɣɖűɑůŮɘ ŬɚɚɎ ɜŬ ɛɖɜ əŬŰŬɢɤɟŮɑ Űɖɜ ŬɜŰɘůŰɞɑɢɘůɖ Űɤɜ ŬˊŬɜŰɐůŮɤɜ ɛŮ Űɞɡɠ 

űɞɘŰɖŰɏɠ ˊɞɡ Űɘɠ ŮˊɏɚŮɝŬɜ. Ƀɘ űɞɘŰɖŰɏɠ ɏɢɞɡɜ ŭɘəŬɑɤɛŬ ɜŬ ŭɞɡɜ Űɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ 

ɣɖűɞűɞɟɑŬɠ Ůűɧůɞɜ ŬɡŰɐ ɏɢŮɘ ɞɚɞəɚɖɟɤɗŮɑ (ɏɢɞɡɜ ɣɖűɑůŮɘ ɧɚɞɘ ɐ ɏɢŮɘ ŰŮɚŮɘɩůŮɘ ɖ ůɢŮŰɘəɐ 

ŭɘɞɟɑŬ). Ƀ ŭɘŭɎůəɤɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ɓɚɏˊŮɘ əŬɘ ŰŬ ŮɜŭɘɎɛŮůŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɣɖűɞűɞɟɑŬɠ ŬɜɎ 

ˊɎůŬ ůŰɘɔɛɐ. ȷɚɚɎ ŭŮɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ɔɜɤɟɑɕŮɘ ˊɞɘɞɠ űɞɘŰɖŰɐɠ ɣɐűɘůŮ Űɘ əŬɘ ˊɧŰŮ ɣɐűɘůŮ. 

Ⱥˊɑůɖɠ, ŭŮɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ɣɖűɑůŮɘ Ůə ɛɏɟɞɡɠ Ůɜɧɠ űɞɘŰɖŰɐ. 

ǒ Ⱦɞɡɑɕ (FR3.6): ɀɘŬ ŰɏŰɞɘŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬűɞɟɎ ɛŮɛɞɜɤɛɏɜɞɡɠ űɞɘŰɖŰɏɠ, ɞɘ ɞˊɞɑɞɘ Ůűɧůɞɜ 

ŰŬɡŰɞˊɞɘɖɗɞɨɜ, ɗŬ ɛˊɞɟɞɨɜ ɜŬ ůɡɛɛŮŰɎůɢɞɡɜ ůŰɞ əɞɡɑɕ ŬˊŬɜŰɩɜŰŬɠ ůŰɘɠ ŮɟɤŰɐůŮɘɠ ˊɞɡ Űɞɡɠ 

ŰɑɗŮɜŰŬɘ ɛɘŬ ˊɟɞɠ ɛɘŬ. ȾŬŰɎ Űɞ ˊɏɟŬɠ Űɖɠ ůɡɛɛŮŰɞɢɐɠ, ɞ űɞɘŰɖŰɐɠ ɗŬ ɛˊɞɟŮɑ ɜŬ ŭŮɘ Űɞ ůɡɜɞɚɘəɧ 

ůəɞɟ ˊɞɡ ɏɢŮɘ ŮˊɘŰɨɢŮɘ. ȷɜ ɔɘŬ əɎˊɞɘɞ ɚɧɔɞ ɖ ůɡɛɛŮŰɞɢɐ Űɞɡ űɞɘŰɖŰɐ ŭɘŬəɧˊɖəŮ, ŰɧŰŮ ɛˊɞɟŮɑ 

ɜŬ ůɡɜŮɢɑůŮɘ Űɖɜ ůɡɛɛŮŰɞɢɐ Űɞɡ ɐ ɜŬ Űɖɜ ŮˊŬɜŮəəɘɜɐůŮɘ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ 

ŮˊŬɜŬɚɐɣŮɤɜ ˊɞɡ ŮˊɘŰɟɏˊɞɜŰŬɘ. ɇɞ ůɨůŰɖɛŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬˊɞɗɖəŮɨŮɘ Űɘɠ ŬˊŬɜŰɐůŮɘɠ Űɞɡ 

űɞɘŰɖŰɐ ůŮ əɎɗŮ ˊɟɞůˊɎɗŮɘŬ. Ⱥˊɑůɖɠ, ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŬŰɖɟŮɑ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ˊɟɞůˊŬɗŮɘɩɜ ŬɜɎ 

űɞɘŰɖŰɐ ɩůŰŮ ɜŬ ŬˊɞŰɟɏˊŮɘ Űɖɜ ŮˊŬɜŬ-ůɡɛɛŮŰɞɢɐ Űɞɡ űɞɘŰɖŰɐ Ůűɧůɞɜ ɏɢŮɘ űŰɎůŮɘ Űɞ ɧɟɘɞ ˊɞɡ 

ŬűɞɟɎ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ŮˊŬɜŬɚɐɣŮɤɜ. Ƀ ŭɘŭɎůəɤɜ ŭŮɜ ɗŬ ɛˊɞɟŮɑ ɜŬ ůɡɛɛŮŰɎůɢŮɘ Ůə ɛɏɟɞɡɠ 

Ůɜɧɠ űɞɘŰɖŰɐ. ȷɚɚɎ ɗŬ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ɛɘŬ ˊɚɐɟɖ ŮɘəɧɜŬ ůŮ ůɢɏůɖ ɛŮ ˊɞɘɞɘ űɞɘŰɖŰɏɠ 

ůɡɛɛŮŰŮɑɢŬɜ əŬɘ ɔɘŬ əɎɗŮ ˊɟɞůˊɎɗŮɘŬ Űɞɡɠ: Űɘ ůɡɜɞɚɘəɧ ůəɞɟ ˊɏŰɡɢŬɜ əŬɘ ˊɞɘŮɠ ŮɑɜŬɘ ɞɘ 

Ůˊɘɛɏɟɞɡɠ ɓŬɗɛɞɚɞɔɑŮɠ Űɞɡɠ ůŰɘɠ ŮɟɤŰɐůŮɘɠ ˊɞɡ ŰɏɗɖəŬɜ. 

ƺ ɄɟɞŬɘɟŮŰɘəɧ (FR3.6.1 (COULD HAVE ): Ůűɧůɞɜ ɡˊɞůŰɖɟɑɕŮŰŬɘ ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ 

Űɞɡ Ɏɜɤ ɢɟɞɜɘəɞɨ ɞɟɑɞɡ ŬɜɎ ˊɟɞůˊɎɗŮɘŬ űɞɘŰɖŰɐ, ŰɧŰŮ Űɞ ůɨůŰɖɛŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ 

ůŮ ɗɏůɖ ɜŬ ɡˊɞɚɞɔɑɕŮɘ ůɡɜŮɢɩɠ Űɞɜ ůɡɜɞɚɘəɧ ɢɟɧɜɞ ˊɟɞůˊɎɗŮɘŬɠ Ůɜɧɠ űɞɘŰɖŰɐ əŬɘ ɜŬ 

ůŰŬɛŬŰɎŮɘ Űɖɜ ˊɟɞůˊɎɗŮɘŬ Ůűɧůɞɜ ɞ ɢɟɧɜɞɠ ˊɟɞůˊɎɗŮɘŬɠ ɝŮˊŮɟɎůŮɘ Űɞ ɧɟɘɞ ŬɡŰɧ. 

ȷɡŰɧ, ɓɏɓŬɘŬ, ůɡɜŮˊɎɔŮŰŬɘ Űɖɜ ɨˊŬɟɝɖ ɛŮŰɟɖŰɐ ŬɜɎ ˊɟɞůˊɎɗŮɘŬ əŬɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ 

ŬɜɑɢɜŮɡůɖɠ Űɖɠ ŬˊɟɞůŭɧəɖŰɖɠ ŬˊɞůɨɜŭŮůɖɠ Űɞɡ űɞɘŰɖŰɐ ɩůŰŮ ɜŬ ˊŬɔɩůŮɘ ɞ ɛŮŰɟɖŰɐɠ 

ɔɘŬ ɏɜŬ Ůɨɚɞɔɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ (ˊ.ɢ. 5-10 ɚŮˊŰɎ), Űɞ ɞˊɞɑɞ ɛˊɞɟŮɑ ɜŬ ˊɟɞůŭɘɞɟɑɕŮŰŬɘ 

Ŭˊɧ Űɞɜ ŭɘŭɎůəɞɜŰŬ. 

ǒ ɄɟɞŬɘɟŮŰɘəɧ ï ȺɝŬɔɤɔɐ ɘůŰɞɟɘəɞɨ ɞɛɎŭŬɠ/űɞɘŰɖŰɐ (FR3.7) (COULD HAVE ): Űɞ ɛɏɚɞɠ 

ɛɘŬɠ ɞɛɎŭŬɠ ɐ ɏɜŬɠ ɛŮɛɞɜɤɛɏɜɞɠ űɞɘŰɖŰɐɠ ɗŬ ɏɢŮɘ Űɞ ŭɘəŬɑɤɛŬ ɜŬ ŮɝɎɔŮɘ Űɖɜ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ 

ŬűɞɟɎ Űɖɜ ɞɛɎŭŬ Űɞɡ / ŬɡŰɧɜ ůŰɘɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɞɡ ůɡɛɛŮŰŮɑɢŮ. ɀŮ ɎɚɚŬ ɚɧɔɘŬ, ɛˊɞɟŮɑ ɜŬ 

ŬˊɞŰɡˊɩɜŮŰŬɘ ˊɞɘŮɠ ɐŰŬɜ ɞɘ ɞɛɎŭŮɠ ůŰɘɠ ɞˊɞɑŮɠ ůɡɛɛŮŰŮɑɢŮ, ˊɞɘŮɠ Ůˊɘɚɞɔɏɠ/ˊɟɞůŭɘɞɟɘůɛɞɑ 

ɗŮɛɎŰɤɜ ɏɔɘɜŬɜ Ŭˊɧ Űɘɠ ɞɛɎŭŮɠ ŬɡŰɏɠ əŬɗɩɠ əŬɘ ůŮ ˊɞɘŮɠ ɣɖűɞűɞɟɑŮɠ əŬɘ əɞɡɑɕ ůɡɛɛŮŰŮɑɢŮ ɞ 

ŬɘŰɩɜ űɞɘŰɖŰɐɠ. ȼ ˊɚɖɟɞűɞɟɑŬ ɗŬ ŮɝɎɔŮŰŬɘ ůŮ ɛɞɟűɐ Ůɜɧɠ PDF ŬɟɢŮɑɞɡ (ɩůŰŮ ɜŬ ɛɖɜ ɛˊɞɟŮɑ 

ɜŬ ŬɚɚɎɕŮɘ ŮɨəɞɚŬ) 

ƺ ɄɟɞŬɘɟŮŰɘəɧ (FR3.7.1): Űɞ ŬɟɢŮɑɞ ŬɡŰɧ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɡˊɞɔɟɎűŮŰŬɘ ɣɖűɘŬəɎ ɔɘŬ 

ˊŮɟɘůůɧŰŮɟɖ ŬůűɎɚŮɘŬ 

ǒ ɄɟɞŬɘɟŮŰɘəɧ ï ȺɛűɎɜɘůɖ ɘůŰɞɟɘəɞɨ (FR3.8) (COULD HAVE ): ȺəŰɧɠ Ŭˊɧ Űɞ ɜŬ Űɞ ŮɝɎɔŮɘ, 

Űɞ ɛɏɚɞɠ ɛɘŬɠ ɞɛɎŭŬɠ / ɛŮɛɞɜɤɛɏɜɞɠ űɞɘŰɖŰɐɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ɛˊɞɟŮɑ ɜŬ ɓɚɏˊŮɘ ɛɏůɤ Űɖɠ 

ŮűŬɟɛɞɔɐɠ ˊɟɞɠ ŬɜɎˊŰɡɝɖ Űɞ ɘůŰɞɟɘəɧ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Űɞɡ 
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4.1.1.4 ȹɘŬɢŮɑɟɘůɖ ɉɟɖůŰɩɜ (FR4) 

ɇɞ ůɨůŰɖɛŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ɛˊɞɟŮɑ ɜŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ŬɡŰɧɛŬŰŬ Űɞɡɠ ɢɟɐůŰŮɠ Űɞɡ. ɇɖɜ ˊɟɩŰɖ űɞɟɎ ˊɞɡ 

ɗŬ ŬɘŰɖɗɞɨɜ Űɖɜ ŮɘůŬɔɤɔɐ ůŮ ŬɡŰɧ, ɗŬ ŬɡɗŮɜŰɘəɞˊɞɘɞɨɜŰŬɘ ɛɏůɤ SSO Űɞɡ ɄŬɜ. ȷɘɔŬɑɞɡ (FR4.1) əŬɘ ɖ 

ˊɚɖɟɞűɞɟɑŬ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ Űɞɡɠ ɗŬ Űɖɜ ŮəɛŮŰŬɚɚŮɨŮŰŬɘ Űɞ ůɨůŰɖɛŬ ɩůŰŮ ɜŬ Űɞɡɠ ŭɖɛɘɞɡɟɔɐůŮɘ. 

ȾɎɗŮ ɢɟɐůŰɖɠ ůɢŮŰɑɕŮŰŬɘ ɞˊɤůŭɐˊɞŰŮ ɛŮ ɏɜŬ ŬɜŬɔɜɤɟɘůŰɘəɧ əŬɘ ɛɘŬ ŭɘŮɨɗɡɜůɖ email, Ůɜɩ ɏɜŬɠ 

űɞɘŰɖŰɐɠ ˊɟɞůŭɘɞɟɑɕŮŰŬɘ Ůˊɘˊɚɏɞɜ əŬɘ Ŭˊɧ Űɞ ȷɀ Űɞɡ, ɧˊɞɡ ŰŬ ůŰɞɘɢŮɑŬ ŬɡŰɎ ŬɜŰɚɞɨɜŰŬɘ Ŭˊɧ ŰŬ 

ɛŮŰŬŭŮŭɞɛɏɜŬ ˊɞɡ ˊŬɟŬŭɑŭŮɘ Űɞ SSO.  

ȰɜŬɠ ŮɔɔŮɔɟŬɛɛɏɜɞɠ ɢɟɐůŰɖɠ ˊɘŬ ɗŬ ɛˊɞɟŮɑ ɜŬ ˊɟɞůŭɘɞɟɑɕŮɘ Ůˊɘˊɚɏɞɜ ˊɚɖɟɞűɞɟɑŬ ɔɘŬ ŬɡŰɧɜ Ůűɧůɞɜ 

Űɞ ŮˊɘɗɡɛŮɑ, ˊɞɡ ˊɞɘəɑɚɚŮɘ ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ Űɞɡ ɢɟɐůŰɖ (FR4.2): 

ǒ ūɞɘŰɖŰɐɠ (FR4.2.1): ɗŬ ɛˊɞɟŮɑ ɜŬ ŮɘůɎɔŮɘ/ŰɟɞˊɞˊɞɘŮɑ Űɞ ɏŰɞɠ ŮɘůŬɔɤɔɐɠ Űɞɡ əŬɗɩɠ əŬɘ Űɞɜ 

Űɨˊɞ Űɞɡ (ˊɟɞˊŰɡɢɘŬəɧɠ, ɛŮŰŬˊŰɡɢɘŬəɧɠ, ŭɘŭŬəŰɞɟɘəɧɠ) 

ǒ ȹɘŭɎůəɤɜ (FR4.2.2): ɗŬ ɛˊɞɟŮɑ ɜŬ ŮɘůɎɔŮɘ/ŰɟɞˊɞˊɞɘŮɑ Űɞɜ Űɨˊɞ Űɞɡ (ɛɏɚɞɠ ȹȺɄ, ȺȹȽɄ, ȺɇȺɄ, 

ŮɟŮɡɜɖŰɐɠ)  əŬɘ Űɖɜ ɘŭɘɧŰɖŰɎ/ɓŬɗɛɧ Űɞɡ (ˊ.ɢ. ŬɜŬˊɚɖɟɤŰɐɠ, Ůˊɑəɞɡɟɞɠ, ˊɚɐɟɖɠ əŬɗɖɔɖŰɐɠ ɔɘŬ 

ɛɏɚɖ ȹȺɄ) 

ǒ ɆɖɛŮɘɩɜŮŰŬɘ (FR4.2.3) ˊɤɠ ɏɜŬɠ ŭɘŬɢŮɘɟɘůŰɐɠ ɛˊɞɟŮɑ ɜŬ ŰɟɞˊɞˊɞɘŮɑ ŰŬ ůŰɞɘɢŮɑŬ Űɤɜ Ɏɚɚɤɜ 

ɢɟɖůŰɩɜ, Ůűɧůɞɜ Űɞ əɟɑɜŮɘ ůəɧˊɘɛɞ.  

ȹɘŬɔɟŬűɐ/ȷˊŮɜŮɟɔɞˊɞɑɖůɖ ɢɟɐůŰɖ (FR4.3): ɃˊɞɘɞůŭɐˊɞŰŮ ɢɟɐůŰɖɠ ɗŬ ɛˊɞɟŮɑ ɜŬ ŭɘŬɔɟɎɣŮɘ Űɞɜ 

ŮŬɡŰɧ Űɞɡ ɞˊɞŰŮŭɐˊɞŰŮ Űɞ ŮˊɘɗɡɛɐůŮɘ. ɇɞ ůɨůŰɖɛŬ ŭŮɜ ɗŬ ŭɘŬɔɟɎűŮɘ Űɞɜ ɢɟɐůŰɖ ŬɚɚɎ Ŭˊɚɩɠ ɗŬ Űɞɜ 

ŬˊŮɜŮɟɔɞˊɞɘŮɑ Ůűɧůɞɜ ɏɢŮɘ ůɡůɢŮŰɘůŰŮɑ ɛŮ ɛɖ əŮɜɞɨɠ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ. ȹɘŬűɞɟŮŰɘəɎ, ɛˊɞɟŮɑ ɜŬ Űɞɜ 

ŭɘŬɔɟɎűŮɘ əŬɜɞɜɘəɎ. ȰɜŬɠ ŭɘŬɢŮɘɟɘůŰɐɠ ɛˊɞɟŮɑ ɜŬ ŭɘŬɔɟɎűŮɘ Űɞɡɠ ɢɟɐůŰŮɠ, Ůűɧůɞɜ Űɞ əɟɑɜŮɘ 

ŬˊŬɟŬɑŰɖŰɞ. ȼ ŭɘŬɔɟŬűɐ ŬɡŰɐ ɡˊɧəŮɘŰŬɘ ůŰɞɡɠ əŬɜɧɜŮɠ/ˊŮɟɘɞɟɘůɛɞɨɠ ˊɞɡ ˊɟɞŬɜŬűɏɟɗɖəŬɜ. 

4.1.2 ɀɖ ȿŮɘŰɞɡɟɔɘəɏɠ ȷˊŬɘŰɐůŮɘɠ 

Ƀɘ ɛɖ ɚŮɘŰɞɡɟɔɘəɏɠ ŬˊŬɘŰɐůŮɘɠ ɞɟɔŬɜɩɜɞɜŰŬɘ ůŮ əŬŰɖɔɞɟɑŮɠ ˊɞɡ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ˊɞɘɧŰɖŰŬɠ ɚɞɔɘůɛɘəɞɨ Űɞɡ ˊɟɞŰɨˊɞɡ ISO/IEC 25010 [10]. 

ǒ ɉɟɐůɖ state-of-the-art/ɛɞɜŰɏɟɜɤɜ ŰŮɢɜɞɚɞɔɘɩɜ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ (NFR1). 

ǒ ȷˊɧŭɞůɖ (NFR2): 

ƺ ȾɎɗŮ ɚŮɘŰɞɡɟɔɑŬ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ˊŬɑɟɜŮɘ ˊɎɜɤ Ŭˊɧ 5 ŭŮɡŰŮɟɧɚŮˊŰŬ (NFR2.1). 

ƺ ŪŬ ˊɟɏˊŮɘ ɜŬ ɡˊɞůŰɖɟɑɕɞɜŰŬɘ ŰɞɡɚɎɢɘůŰɞɜ 50 ŰŬɡŰɧɢɟɞɜɞɘ ɢɟɐůŰŮɠ (NFR2.2). 

ǒ ȺɡɢɟɖůŰɑŬ & ȹɘŮˊŬűɐ ɢɟɐůŰɖ (NFR3): 

ƺ ȼ ŭɘŮˊŬűɐ ɢɟɐůɖɠ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɢɟɖůŰɘəɐ əŬɘ Ŭˊɞəɟɑůɘɛɖ/ˊɟɞůŬɟɛɞůŰɘəɐ əŬŰɎ 

ɛɐəɞɠ ŭɘŬűɞɟŮŰɘəɩɜ ůɡůəŮɡɩɜ (NFR3.1). 

ƺ ȼ ŭɘŮˊŬűɐ ɢɟɐůɖɠ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ ŮɜɘŬɑɞ look-n-feel (NFR3.2). 

ƺ ɇɞ ŮˊɑˊŮŭɞ navigability əŬɘ user-orientation ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ əŬɚɧ (NFR3.3). 

ƺ ȾŬɚɧ ŮˊɑˊŮŭɞ ŭɡɜŬɛɘəɧŰɖŰŬɠ ɛŮ ɘůɞɟɟɞˊɖɛɏɜɖ ɢɟɐůɖ Ajax əŬɘ ŭɡɜŬɛɘəɐɠ HTML 

(NFR3.4). 

ǒ ȷɟɢɘŰŮəŰɞɜɘəɐ (NFR4): 

ƺ ȹɘŬɢɤɟɘůɛɏɜɞ API (Back-End) & Front-End (NFR4.1). 

ƺ Ɉɚɞˊɞɑɖůɖ Back-End ůŮ REST ɛŮ ŮˊɑˊŮŭɞ ɤɟɘɛɧŰɖŰŬɠ 3 (NFR4.2). 

ƴ URIs ˊɟɞůŬɜŬŰɞɚɘůɛɏɜŬ ůŰɘɠ ɞɜŰɧŰɖŰŮɠ ɧˊɞɡ Űɞ Ůɑŭɞɠ ŭɘŬɢŮɑɟɘůɖɠ (ůŰɖɜ 

ɞɜŰɧŰɖŰŬ) ˊɟɞůŭɘɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ HTTP ɛɏɗɞŭɞ Űɖɠ ŬɑŰɖůɖɠ (NFR4.2.1). 

ƴ ɆɤůŰɧɠ ɢŮɘɟɘůɛɧɠ ˊɞɚɡɛɏůɤɜ (NFR4.2.2). 

ǒ ȷɝɘɞˊɘůŰɑŬ & ȺɔəɡɟɧŰɖŰŬ ŭŮŭɞɛɏɜɤɜ (NFR5): 
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ƺ ȾŬŰɎɚɚɖɚɞɠ ɢŮɘɟɘůɛɧɠ ɚŬɗɩɜ/ŮɝŬɘɟɏůŮɤɜ ɛŮ ˊŬɟɞɢɐ ŬɡŰɧ-ŮˊŮɝɖɔɞɨɛŮɜɤɜ 

ɛɖɜɡɛɎŰɤɜ (əŬɘ Ɏɚɚɤɜ ɛɏůɤɜ ɞˊŰɘəɞˊɞɑɖůɖɠ) (NFR5.1). 

ƺ ȾŬŰɎɚɚɖɚɖ Ůˊɘəɨɟɤůɖ űɞɟɛɩɜ/ŭŮŭɞɛɏɜɤɜ Űɧůɞ ůŰɖɜ ˊɚŮɡɟɎ Űɞɡ ˊŮɚɎŰɖ ɧůɞ əŬɘ Űɞɡ 

ŮɝɡˊɖɟŮŰɖŰɐ (NFR5.2). 

ǒ ȾŬɚɧ ŮˊɑˊŮŭɞ ŬůűɎɚŮɘŬɠ (ŰŬɡŰɞˊɞɑɖůɖ ɛɏůɤ SSO, RBAC/ABAC, ɡˊɞůŰɐɟɘɝɖ TLS, 

ˊɟɞůŰŬůɑŬ CSRF) (NFR6). 

4.2 ɆɢŮŭɑŬůɖ 

ɇŬ ɛɞɜŰɏɚŬ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŮ ŬɡŰɐ Űɖɜ ŬɜŬűɞɟɎ Ŭűɞɟɞɨɜ Űɖɜ ŬɜɎˊŰɡɝɖ ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ 

ŮűŬɟɛɞɔɐɠ ɔɘŬ Űɖɜ ŮɡɏɚɘəŰɖ ŭɘŬɢŮɑɟɘůɖ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɛŬɗɖɛɎŰɤɜ, ɖ ɞˊɞɑŬ əŬɚɨˊŰŮɘ Űɘɠ ɚŮɘŰɞɡɟɔɘəɏɠ 

əŬɘ ɛɖ ɚŮɘŰɞɡɟɔɘəɏɠ ŬˊŬɘŰɐůŮɘɠ ˊɞɡ ɏɢɞɡɜ ŰŮɗŮɑ ɔɘŬ Űɖɜ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ. 

4.2.1 ɀɞɜŰɏɚɞ ɄŮɟɘˊŰɩůŮɤɜ ɉɟɐůɖɠ 

 

 
ȺɘəɧɜŬ 1 - ȹɘɎɔɟŬɛɛŬ ɄŮɟɘˊŰɩůŮɤɜ ɉɟɐůɖɠ Űɖɠ ȺəˊŬɘŭŮɡŰɘəɐɠ ɄɚŬŰűɧɟɛŬɠ 
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ȺɘəɧɜŬ 2 - ȹɘɎɔɟŬɛɛŬ ɄŮɟɘˊŰɩůŮɤɜ ɉɟɐůɖɠ ɔɘŬ Űɖ ȹɘŬɢŮɑɟɘůɖ ɉɟɖůŰɩɜ 

ɄŮɟɘɔɟŬűɐ Űɞɡ ɀɞɜŰɏɚɞɡ ɄŮɟɘˊŰɩůŮɤɜ-ɉɟɐůɖɠ 

 

ɇŬ ŭɨɞ ŭɘŬɔɟɎɛɛŬŰŬ ˊŮɟɘˊŰɩůŮɤɜ ɢɟɐůɖɠ [11] ˊɞɡ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ůŰɘɠ ȺɘəɧɜŬ 1 & ȺɘəɧɜŬ 2 

ˊŬɟɞɡůɘɎɕɞɡɜ Űɘɠ əɨɟɘŮɠ ŬɚɚɖɚŮˊɘŭɟɎůŮɘɠ ůŮ ɡɣɖɚɧ ŮˊɑˊŮŭɞ Űɞɡ ɞɚɞəɚɖɟɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ 

ȺəˊŬɘŭŮɡŰɘəɐɠ ɄɚŬŰűɧɟɛŬɠ. ȾŬɘ ŰŬ ŭɨɞ ŭɘŬɔɟɎɛɛŬŰŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŰɟŮɘɠ əɨɟɘɞɡɠ ɢɟɐůŰŮɠ (actors): 

Űɞɜ ȹɘŬɢŮɘɟɘůŰɐ, Űɞɜ ȹɘŭɎůəɞɜŰŬ əŬɘ Űɞɜ ūɞɘŰɖŰɐ. ɇɞ ˊɟɩŰɞ Ŭˊɧ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ ŬɡŰɎ əŬɚɨˊŰŮɘ ɧɚŮɠ 

Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ ŭɘŬɢŮɑɟɘůɖɠ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɛŬɗɐɛŬŰɞɠ Ůɜɩ Űɞ 

ŭŮɨŰŮɟɞ ŭɘɎɔɟŬɛɛŬ ɧɚŮɠ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ ŭɘŬɢŮɑɟɘůɖɠ ɢɟɖůŰɩɜ. ɄŬɟŬəɎŰɤ ˊŮɟɘɔɟɎűɞɡɛŮ Űɘɠ əɨɟɘŮɠ 

ˊŮɟɘˊŰɩůŮɘɠ ɢɟɐůɖɠ ˊɞɡ əŬɚɨˊŰɞɜŰŬɘ ůŰŬ ŭɨɞ ŬɡŰɎ ŭɘŬɔɟɎɛɛŬŰŬ ŬɜɎ əɨɟɘɞ ɟɧɚɞ ɢɟɐůŰɖ (ŭɖɚ. Űɞ ɟɧɚɞ 

ɢɟɐůŰɖ ˊɞɡ ŮəəɘɜŮɑ əŬɘ ŮɑɜŬɘ ɞ əɨɟɘɞɠ ůɡɜŭŮɧɛŮɜɞɠ ɟɧɚɞɠ ůŮ ŬɡŰɏɠ).  

 

ɄŮɟɘɔɟŬűɐ ˊŮɟɘˊŰɩůŮɤɜ ɢɟɐůɖɠ ŬɜɎ ɟɧɚɞ 

ȹɘŬɢŮɘɟɘůŰɐɠ 

ǒ ɆɨɜŭŮůɖ ůŰɞ ůɨůŰɖɛŬ: ɞ ŭɘŬɢŮɘɟɘůŰɐɠ ůɡɜŭɏŮŰŬɘ ůŰɞ ůɨůŰɖɛŬ ɛŮ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŮɛűɎɜɘůɖɠ 

ɛɖɜɡɛɎŰɤɜ ůűɎɚɛŬŰɞɠ ůŮ ˊŮɟɑˊŰɤůɖ ŬˊɞŰɡɢɑŬɠ ůɨɜŭŮůɖɠ. ȼ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ ɔɑɜŮŰŬɘ ɛɏůɤ 

ɛɖɢŬɜɘůɛɞɨ Single Sign-On (SSO) ŭɘŬůűŬɚɑɕɞɜŰŬɠ Űɖɜ ˊɘůŰɞˊɞɑɖůɖ Űɖɠ ŰŬɡŰɧŰɖŰŬɠ Űɞɡ 

ɢɟɐůŰɖ. 

ǒ ȺɔɔɟŬűɐ ɢɟɖůŰɩɜ: ɞ ŭɘŬɢŮɘɟɘůŰɐɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ɜɏɞɡɠ ɚɞɔŬɟɘŬůɛɞɨɠ 

ɢɟɖůŰɩɜ ŮɑŰŮ əŬŰɧˊɘɜ ŬɘŰɐɛŬŰɞɠ ŮɑŰŮ ɔɘŬ ŭɘŬɢŮɘɟɘůŰɘəɞɨɠ ůəɞˊɞɨɠ. 

ǒ ɇɟɞˊɞˊɞɑɖůɖ ůŰɞɘɢŮɑɤɜ ɢɟɖůŰɩɜ: ɞ ŭɘŬɢŮɘɟɘůŰɐɠ ŭɨɜŬŰŬɘ ɜŬ ŮˊŮɝŮɟɔŬůŰŮɑ əŬɘ ɜŬ 

ŰɟɞˊɞˊɞɘɐůŮɘ ŰŬ ůŰɞɘɢŮɑŬ ɞˊɞɘɞɡŭɐˊɞŰŮ ɚɞɔŬɟɘŬůɛɞɨ (ɢɟɐůŰɖ). ȷɡŰɧ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ 

əŬɘ Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɖ/ŬˊŮɜŮɟɔɞˊɞɑɖůɖ Űɞɡ ɚɞɔŬɟɘŬůɛɞɨ Űɞɡ ɢɟɐůŰɖ. 
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ǒ ȹɘŬɔɟŬűɐ ɚɞɔŬɟɘŬůɛɞɨ ɢɟɐůŰɖ: ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɘŬɔɟɎɣŮɘ ɚɞɔŬɟɘŬůɛɞɨɠ ɢɟɖůŰɩɜ 

ŮɑŰŮ əŬŰɧˊɘɜ ŬɘŰɐɛŬŰɞɠ ŮɑŰŮ ɔɘŬ ŭɘŬɢŮɘɟɘůŰɘəɞɨɠ ůəɞˊɞɨɠ.  

ǒ ȺɛűɎɜɘůɖ ɢɟɖůŰɩɜ: ɞ ŭɘŬɢŮɘɟɘůŰɐɠ, ŬˊɞəɚŮɘůŰɘəɎ, ɛˊɞɟŮɑ ɜŬ ˊɟɞɓŮɑ ůŮ ˊɟɞɓɞɚɐ ɧɚɤɜ Űɤɜ 

ŮɔɔŮɔɟŬɛɛɏɜɤɜ ɢɟɖůŰɩɜ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

ȹɘŭɎůəɤɜ 

ǒ ɆɨɜŭŮůɖ ůŰɞ ɆɨůŰɖɛŬ: Ƀ ŭɘŭɎůəɤɜ ɛˊɞɟŮɑ ɜŬ ůɡɜŭŮɗŮɑ ůŰɞ ůɨůŰɖɛŬ ɛɏůɤ Űɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ 

ˊɚŬŰűɧɟɛŬɠ, ɛŮ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŮɛűɎɜɘůɖɠ ɛɖɜɡɛɎŰɤɜ ůűɎɚɛŬŰɞɠ ůŮ ˊŮɟɑˊŰɤůɖ ŬˊɞŰɡɢɑŬɠ 

ůɨɜŭŮůɖɠ. ȼ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ ɔɑɜŮŰŬɘ ɛɏůɤ ɛɖɢŬɜɘůɛɞɨ Single Sign-On (SSO) 

ŭɘŬůűŬɚɑɕɞɜŰŬɠ Űɖɜ ˊɘůŰɞˊɞɑɖůɖ Űɖɠ ŰŬɡŰɧŰɖŰŬɠ Űɞɡ ɢɟɐůŰɖ. 

ǒ ȹɘŬɢŮɑɟɘůɖ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ: Ƀ ŭɘŭɎůəɤɜ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ, ɜŬ 

ŮɜɖɛŮɟɩůŮɘ, ɜŬ əŬŰŬůŰɟɏɣŮɘ, ɜŬ ŮɛűŬɜɑůŮɘ əŬɘ ɜŬ ŮɜŮɟɔɞˊɞɘɐůŮɘ/ŬˊŮɜŮɟɔɞˊɞɘɐůŮɘ ɏɜŬɜ ɢɩɟɞ 

ɛŬɗɐɛŬŰɞɠ. ȼ ȹɘŬɢŮɑɟɘůɖ ɢɩɟɞɡ ɛŬɗɖɛɎŰɤɜ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ Ůɝɐɠ ɡˊɞ-ˊŮɟɘˊŰɩůŮɘɠ ɢɟɐůɖɠ: 

o ȹɖɛɘɞɡɟɔɑŬ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ: Ƀ ŭɘŭɎůəɤɜ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ 

ɏɜŬɜ ɜɏɞ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ, ˊɟɞůŭɘɞɟɑɕɞɜŰŬɠ ŰŬ ɓŬůɘəɎ ůŰɞɘɢŮɑŬ Űɞɡ ɢɩɟɞɡ ɧˊɤɠ Űɞ 

ɧɜɞɛɎ Űɞɡ, Űɖ ˊŮɟɘɔɟŬűɐ Űɞɡ ə.ɚˊ. 

o Ⱥɜɖɛɏɟɤůɖ ɆŰɞɘɢŮɑɤɜ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ: ɇŬ ůŰɞɘɢŮɑŬ Ůɜɧɠ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ 

ɛˊɞɟɞɨɜ ɜŬ ŮɜɖɛŮɟɤɗɞɨɜ əŬɘ ɜŬ Űɟɞˊɞˊɞɘɖɗɞɨɜ Ŭˊɧ Űɞɜ ŭɘŭɎůəɞɜŰŬ. 

o ȾŬŰŬůŰɟɞűɐ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ: Ƀ ŭɘŭɎůəɤɜ ɏɢŮɘ Űɖɜ Ůˊɘɚɞɔɐ ɜŬ ŭɘŬɔɟɎɣŮɘ 

ɞɟɘůŰɘəɎ ɞˊɞɘɞɜŭɐˊɞŰŮ Ŭˊɧ Űɞɡɠ ɡˊɎɟɢɞɜŰŮɠ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ Űɞɡ ŮˊɘɗɡɛŮɑ. 

o ȺɜŮɟɔɞˊɞɑɖůɖ/ȷˊŮɜŮɟɔɞˊɞɑɖůɖ ɉɩɟɞɡ: Ƀ ŭɘŭɎůəɤɜ ɛˊɞɟŮɑ ɜŬ ŮɜŮɟɔɞˊɞɘŮɑ əŬɘ ɜŬ 

ŬˊŮɜŮɟɔɞˊɞɘŮɑ Űɞɡɠ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ Űɞɡ, əɎɜɞɜŰŬɠ Űɞɡɠ ˊɟɞůɓɎůɘɛɞɡɠ ɐ ɧɢɘ ˊɟɞɠ 

Űɞɡɠ űɞɘŰɖŰɏɠ Űɞɡ, ŬɜŰɑůŰɞɘɢŬ. 

o ȺɛűɎɜɘůɖ ɉɩɟɞɡ: Ƀ ŭɘŭɎůəɤɜ ɛˊɞɟŮɑ ɜŬ ŭŮɘ ŮɑŰŮ ůɡɜɞˊŰɘəɎ ɧɚɞɡɠ Űɞɡɠ ɢɩɟɞɡɠ 

ɛŬɗɖɛɎŰɤɜ Űɞɡ ůŮ ɛɞɟűɐ ɚɑůŰŬɠ ŬɚɚɎ əŬɘ ŬɜŬɚɡŰɘəɎ əɎɗŮ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ ɛŮ ɧɚŬ ŰŬ 

Ůˊɘɛɏɟɞɡɠ ůŰɞɘɢŮɑŬ ŬɡŰɞɨ. 

ǒ ȹɘŬɢŮɑɟɘůɖ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ ɀŬɗɐɛŬŰɞɠ: ȼ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ˊŮɟɘɚŬɛɓɎɜŮɘ 

Űɖɜ Ůɜɖɛɏɟɤůɖ Űɤɜ űɞɘŰɖŰɩɜ, Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɖ/ŬˊŮɜŮɟɔɞˊɞɑɖůɖ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ, Űɖɜ 

ŭɖɛɘɞɡɟɔɑŬ/Űɟɞˊɞˊɞɑɖůɖ/ŭɘŬɔɟŬűɐ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ əŬɘ Űɖɜ ŮɛűɎɜɘůɖ/ŮɝŬɔɤɔɐ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ: 

o ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ: Ƀ ŭɘŭɎůəɤɜ ɛˊɞɟŮɑ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ŭɘɎűɞɟɞɡɠ 

Űɨˊɞɡɠ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ, ɧˊɤɠ əɞɡɑɕ, ɣɖűɞűɞɟɑŮɠ, Ůˊɘɚɞɔɐ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ, 

ˊɟɞůŭɘɞɟɘůɛɧ ɗɏɛŬŰɞɠ əŬɘ Ůˊɘɚɞɔɐ slot ˊŬɟɞɡůɑŬůɖɠ ɐ ŮɝɏŰŬůɖɠ. 

o ɇɟɞˊɞˊɞɑɖůɖ/ȹɘŬɔɟŬűɐ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ: Ƀ ŭɘŭɎůəɤɜ ŭɨɜŬŰŬɘ ɜŬ ŰɟɞˊɞˊɞɘɐůŮɘ ŰŬ 

ůŰɞɘɢŮɑŬ ɛɘŬɠ ɡˊɎɟɢɞɡůŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Űɞɡ ɐ ŬəɧɛŬ əŬɘ ɜŬ Űɖ ŭɘŬɔɟɎɣŮɘ ɞɟɘůŰɘəɎ. 

o ȺɛűɎɜɘůɖ/ȺɝŬɔɤɔɐ ȷˊɞŰŮɚŮůɛɎŰɤɜ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ: ȹɑɜŮŰŬɘ ɖ Ůˊɘɚɞɔɐ ůŰɞɜ 

ŭɘŭɎůəɞɜŰŬ ɜŬ ŭŮɘ ŬɚɚɎ əŬɘ ɜŬ ŮɝɎɔŮɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɛŮŰɎ Űɖɜ 

ɞɚɞəɚɐɟɤůɖ ŬɡŰɩɜ Ŭˊɧ Űɞɡɠ űɞɘŰɖŰɏɠ. 

o ȺɜŮɟɔɞˊɞɑɖůɖ/ȷˊŮɜŮɟɔɞˊɞɑɖůɖ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ: Ƀ ŭɘŭɎůəɤɜ ɛˊɞɟŮɑ ɜŬ ˊɟɞɓŮɑ ůŮ 

ŮɜŮɟɔɞˊɞɑɖůɖ ɐ ŬˊŮɜŮɟɔɞˊɞɑɖůɖ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Űɞɡ, əɎɜɞɜŰɎɠ ŰŮɠ ˊɟɞůɓɎůɘɛŮɠ 

ɐ ɛɖ ŭɘŬɗɏůɘɛŮɠ ŬɜŰɘůŰɞɑɢɤɠ ůŰɞɡɠ űɞɘŰɖŰɏɠ ˊɞɡ ŮɑɜŬɘ ŮɔɔŮɔɟŬɛɛɏɜɞɘ ůŰɞɜ 

ŬɜŬűŮɟɧɛŮɜɞ  ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ. 

o Ⱥɜɖɛɏɟɤůɖ ūɞɘŰɖŰɩɜ ɔɘŬ ȹɟŬůŰɖɟɘɧŰɖŰŬ: ɀɏůɤ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɞɡ ɛɖɢŬɜɘůɛɞɨ 

ŮɘŭɞˊɞɘɐůŮɤɜ (email), ɞ ŭɘŭɎůəɤɜ ŮɜɖɛŮɟɩɜŮɘ Űɞɡɠ ŮɔɔŮɔɟŬɛɛɏɜɞɡɠ űɞɘŰɖŰɏɠ Ůɜɧɠ 

ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ ɧŰŬɜ ŭɖɛɞůɘŮɨŮŰŬɘ ɛɑŬ ɜɏŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ůŮ ŬɡŰɧɜ. 

o ȷˊɞŭɞɢɐ ŪɏɛŬŰɞɠ: Ƀ ŭɘŭɎůəɤɜ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬˊɞŭŮɢɗŮɑ ŰŬ ɗɏɛŬŰŬ ˊɞɡ 

ˊɟɞůŭɘɞɟɑɕɞɡɜ ɞɘ űɞɘŰɖŰɏɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Űɨˊɞɡ ˊɟɞůŭɘɞɟɘůɛɞɨ 

ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ. 
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ǒ ȹɘŬɢŮɑɟɘůɖ ȷɜŬəɞɘɜɩůŮɤɜ: ȼ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŬɜŬəɞɘɜɩůŮɤɜ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ 

Űɖ Űɟɞˊɞˊɞɑɖůɖ/ŭɘŬɔɟŬűɐ ŬɜŬəɞɘɜɩůŮɤɜ. 

o ȹɖɛɘɞɡɟɔɑŬ ȷɜŬəɞɑɜɤůɖɠ: Ƀ ŭɘŭɎůəɤɜ ɛˊɞɟŮɑ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ɛɘŬ ŬɜŬəɞɑɜɤůɖ ŮɑŰŮ 

ɤɠ ˊɟɞɠ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ ŮɑŰŮ ɤɠ ɝŮɢɤɟɘůŰɐ əŬɗɞɚɘəɐ ŬɜŬəɞɑɜɤůɖ. 

o ɇɟɞˊɞˊɞɑɖůɖ/ȹɘŬɔɟŬűɐ ȷɜŬəɞɑɜɤůɖɠ: Ƀ ŭɘŭɎůəɤɜ ŭɨɜŬŰŬɘ ɜŬ ŰɟɞˊɞˊɞɘɐůŮɘ ŰŬ 

ůŰɞɘɢŮɑŬ ɛɘŬɠ ɡˊɎɟɢɞɡůŬɠ ŬɜŬəɞɑɜɤůɖɠ Űɞɡ ɐ ŬəɧɛŬ əŬɘ ɜŬ Űɖ ŭɘŬɔɟɎɣŮɘ ɞɟɘůŰɘəɎ. 

ūɞɘŰɖŰɐɠ 

ǒ ɆɨɜŭŮůɖ ůŰɞ ɆɨůŰɖɛŬ: Ƀ űɞɘŰɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ůɡɜŭŮɗŮɑ ůŰɞ ůɨůŰɖɛŬ ɛɏůɤ Űɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ 

ˊɚŬŰűɧɟɛŬɠ, ɛŮ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŮɛűɎɜɘůɖɠ ɛɖɜɡɛɎŰɤɜ ůűɎɚɛŬŰɞɠ ůŮ ˊŮɟɑˊŰɤůɖ ŬˊɞŰɡɢɑŬɠ 

ůɨɜŭŮůɖɠ. ȼ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ ɔɑɜŮŰŬɘ ɛɏůɤ ɛɖɢŬɜɘůɛɞɨ Single Sign-On (SSO) 

ŭɘŬůűŬɚɑɕɞɜŰŬɠ Űɖɜ ˊɘůŰɞˊɞɑɖůɖ Űɖɠ ŰŬɡŰɧŰɖŰŬɠ Űɞɡ ɢɟɐůŰɖ. 

ǒ ȺɔɔɟŬűɐ ůŰɞ ɉɩɟɞ ɀŬɗɐɛŬŰɞɠ: Ƀ űɞɘŰɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ŮɔɔɟŬűŮɑ ůŮ ɏɜŬɜ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ 

ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ŭˊɧ Űɞɜ ŭɘŭɎůəɞɜŰŬ. 

ǒ ɆɡɛɛŮŰɞɢɐ ůŮ ȹɟŬůŰɖɟɘɧŰɖŰŮɠ ɀŬɗɐɛŬŰɞɠ: Ƀ űɞɘŰɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ůɡɛɛŮŰɎůɢŮɘ ůŮ ŭɘɎűɞɟŮɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɛŬɗɐɛŬŰɞɠ, ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ əɞɡɑɕ, ɣɖűɞűɞɟɑŮɠ, Ůˊɘɚɞɔɐ ɗɏɛŬŰɞɠ 

ŮɟɔŬůɑŬɠ ə.Ɏ. ȼ ůɡɛɛŮŰɞɢɐ ŬɡŰɐ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ɡˊɞɢɟɏɤůɖ ŭɖɛɘɞɡɟɔɑŬɠ ɞɛɎŭŬɠ ɧˊɞɡ ŬɡŰɧ 

ŬˊŬɘŰŮɑŰŬɘ. 

o ȹɖɛɘɞɡɟɔɑŬ ɃɛɎŭŬɠ: Ƀ űɞɘŰɖŰɐɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ɞɛɎŭŮɠ, ɛŮ 

Ɏɚɚɞɡɠ ůɡɛűɞɘŰɖŰɏɠ Űɞɡ, ɔɘŬ Űɖ ůɡɛɛŮŰɞɢɐ ůŮ ɞɛŬŭɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. 
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4.2.2 ɀɞɜŰɏɚɞ ɄŮɟɘɓɎɚɚɞɜŰɞɠ 

 

 
ȺɘəɧɜŬ 3 - ɀɞɜŰɏɚɞ ɄŮɟɘɓɎɚɚɞɜŰɞɠ Űɖɠ ȺəˊŬɘŭŮɡŰɘəɐɠ ɄɚŬŰűɧɟɛŬɠ 

ɄŮɟɘɔɟŬűɐ Űɞɡ ɀɞɜŰɏɚɞɡ ɄŮɟɘɓɎɚɚɞɜŰɞɠ 

 

ɇɞ ɛɞɜŰɏɚɞ ˊŮɟɘɓɎɚɚɞɜŰɞɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 3) ŬˊɞŰɡˊɩɜŮɘ Űɖɜ ŮɜɘŬɑŬ ɞɜŰɧŰɖŰŬ Űɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ 

ˊɚŬŰűɧɟɛŬɠ əŬɘ ŬˊŮɘəɞɜɑɕŮɘ ŬɜŬɚɡŰɘəɎ ɧɚŮɠ Űɘɠ ŬɚɚɖɚŮˊɘŭɟɎůŮɘɠ Űɖɠ ɛŮ ŮɝɤŰŮɟɘəɞɨɠ ɢɟɐůŰŮɠ ŬɚɚɎ əŬɘ 

ŮɝɤŰŮɟɘəɎ ůɡůŰɐɛŬŰŬ. Ⱥˊɘˊɚɏɞɜ, ˊŬɟɞɡůɘɎɕŮɘ Űɘɠ ɟɞɏɠ ˊɚɖɟɞűɞɟɑŬɠ ɛŮŰŬɝɨ Űɖɠ ɞɜŰɧŰɖŰŬɠ ŬɡŰɐɠ (ŭɖɚ. 

Űɞ ŮˊɞɜɞɛŬɕɧɛŮɜɞ ůɨůŰɖɛŬ) əŬɘ ˊŮɟɘɓɎɚɚɞɜŰɧɠ Űɖɠ. 

 

ȾŮɜŰɟɘəɐ ɃɜŰɧŰɖŰŬ: 

ɋɠ əŮɜŰɟɘəɐ ɞɜŰɧŰɖŰŬ ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɖ ȺəˊŬɘŭŮɡŰɘəɐ ɄɚŬŰűɧɟɛŬ, ɖ ɞˊɞɑŬ ŬɜŬˊŬɟɑůŰŬŰŬɘ ůŰɞ əɏɜŰɟɞ 

Űɞɡ ŭɘŬɔɟɎɛɛŬŰɞɠ. ȷɡŰɐ ŬˊɞŰŮɚŮɑ Űɞ ɡˊɧ ŬɜɎˊŰɡɝɖ ůɨůŰɖɛŬ əŬɘ ɚŮɘŰɞɡɟɔŮɑ ɤɠ əŮɜŰɟɘəɧɠ əɧɛɓɞɠ 

ŮˊŮɝŮɟɔŬůɑŬɠ ɧɚɤɜ Űɤɜ ɟɞɩɜ ŭŮŭɞɛɏɜɤɜ, ŮɘůŮɟɢɧɛŮɜɤɜ əŬɘ ŮɝŮɟɢɧɛŮɜɤɜ. 

 

ȺɝɤŰŮɟɘəɏɠ ɃɜŰɧŰɖŰŮɠ: 

Ƀɘ ŮɝɤŰŮɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ ˊɞɡ ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮ Űɞ ůɨůŰɖɛɎ ɛŬɠ, ˊɏɜŰŮ ůŰɞɜ Ŭɟɘɗɛɧ, ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ 

ŭɨɞ əŬŰɖɔɞɟɑŮɠ, Űɞɡɠ ŭɟɎůŰŮɠ (ŮɝɤŰŮɟɘəɞɨɠ ɢɟɐůŰŮɠ) əŬɘ ŰŬ ŮɝɤŰŮɟɘəɎ ůɡůŰɐɛŬŰŬ. 
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ȹɟɎůŰŮɠ: 

ǒ ȹɘŬɢŮɘɟɘůŰɐɠ: ȷˊɞŰŮɚŮɑ Űɞɜ ɢɟɐůŰɖ ɛŮ ŬɡɝɖɛɏɜŬ ŭɘəŬɘɩɛŬŰŬ ˊɟɧůɓŬůɖɠ əŬɘ ŬɟɛɞŭɘɧŰɖŰŮɠ 

ŮˊɞˊŰŮɑŬɠ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ ɢɟɖůŰɩɜ əŬɘ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ũɘŬ ɜŬ ŮˊɘŰŮɚɏůŮɘ Űɘɠ 

ŬɟɛɞŭɘɧŰɖŰɏɠ Űɞɡ, ɞ ŭɘŬɢŮɘɟɘůŰɐɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬɡɗŮɜŰɘəɞˊɞɘɖɗŮɑ ůŰɞ ůɨůŰɖɛŬ.  

ǒ ȾŬɗɖɔɖŰɐɠ ( ȹɘŭɎůəɤɜ ): ȺɑɜŬɘ ɞ ɢɟɐůŰɖɠ ˊɞɡ əŬɗɑůŰŬŰŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ 

ŭɘŬɢŮɑɟɘůɖ Űɞɡ ŮəˊŬɘŭŮɡŰɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ Űɖɠ ˊɚŬŰűɧɟɛŬɠ, ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɞɘ ɢɩɟɞɘ 

ɛŬɗɖɛɎŰɤɜ, ɞɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŬɡŰɩɜ əŬɘ ɞɘ ȷɜŬəɞɘɜɩůŮɘɠ. ũɘŬ ɜŬ ɛˊɞɟɏůŮɘ ɜŬ ůɡɛɛŮŰɎůɢŮɘ 

ůŰɞ ůɨůŰɖɛŬ, ɗŬ ˊɟɏˊŮɘ ˊɟɩŰŬ ɜŬ ŮɔɔɟŬűŮɑ. ȰˊŮɘŰŬ, ɔɘŬ ɜŬ ɛˊɞɟɏůŮɘ ɜŬ ŮɝŬůəŮɑ Űɘɠ 

ŬɟɛɞŭɘɧŰɖŰɏɠ Űɞɡ, ɗŬ ˊɟɏˊŮɘ ɜŬ ŬɡɗŮɜŰɘəɞˊɞɘŮɑŰŬɘ ůŰɞ ůɨůŰɖɛŬ. ɇɏɚɞɠ, ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ 

ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɞɜ ŭɘəɧ Űɞɡ ɚɞɔŬɟɘŬůɛɧ.  

ǒ ūɞɘŰɖŰɐɠ: ȺɑɜŬɘ ɏɜŬɠ ˊɟɤŰŮɨɤɜ ɢɟɐůŰɖɠ Űɞɡ ŮəˊŬɘŭŮɡŰɘəɞɨ ůɡůŰɐɛŬŰɧɠ ɛŬɠ, ɧˊɞɡ ɞ ɟɧɚɞɠ 

Űɞɡ ˊɟɞůŬɜŬŰɞɚɑɕŮŰŬɘ ůŰɖɜ Ůəˊɧɜɖůɖ əŬɘ Űɖ ůɡɛɛŮŰɞɢɐ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑ 

əŬɘ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ɞ ȾŬɗɖɔɖŰɐɠ ( ȹɘŭɎůəɤɜ ). ũɘŬ ɜŬ ůɡɛɛŮŰɎůɢŮɘ ůŰɞ ůɨůŰɖɛŬ, ɗŬ ˊɟɏˊŮɘ 

ˊɟɩŰŬ ɜŬ ŮɔɔɟŬűŮɑ. ȳˊɤɠ əŬɘ ɞ ŭɘŭɎůəɤɜ, ɛˊɞɟŮɑ ɜŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɞɜ ŭɘəɧ Űɞɡ ɚɞɔŬɟɘŬůɛɧ.  

 

ȺɝɤŰŮɟɘəɎ ɆɡůŰɐɛŬŰŬ:  

ǒ SSO ɄŬɜŮˊɘůŰɖɛɑɞɡ: ɃɟɑɕŮŰŬɘ ɤɠ Űɞ ŮɝɤŰŮɟɘəɧ ůɨůŰɖɛŬ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ, Űɞ ɞˊɞɑɞ ˊŬɟɏɢŮɘ 

ɡˊɖɟŮůɑŮɠ Single Sign-On ɛŮ ůŰɧɢɞ Űɖ ˊɘůŰɞˊɞɑɖůɖ Űɖɠ ŰŬɡŰɧŰɖŰŬɠ ɧɚɤɜ Űɤɜ ɢɟɖůŰɩɜ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ. ȼ ŮəˊŬɘŭŮɡŰɘəɐ ˊɚŬŰűɧɟɛŬ ˊɟɞɤɗŮɑ Űɘɠ ŬɘŰɐůŮɘɠ ŮɔɔɟŬűɐɠ əŬɘ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ 

ˊɟɞɠ ŬɡŰɧ ɛŮ ůəɞˊɧ ɜŬ ɚɎɓŮɘ ˊɑůɤ ŰŬ əŬŰɎɚɚɖɚŬ ůŰɞɘɢŮɑŬ ŰŬɡŰɧŰɖŰŬɠ Űɤɜ ɢɟɖůŰɩɜ ɩůŰŮ 

ɏˊŮɘŰŬ ɜŬ Űɞɡɠ ŮɔɔɟɎɣŮɘ ɐ ůɡɜŭɏůŮɘ.  

ǒ ȹɘŬəɞɛɘůŰɐɠ Email: ɇɞ ˊŬɟɧɜ ŮɝɤŰŮɟɘəɧ ůɨůŰɖɛŬ əŬɚŮɑŰŬɘ Ŭˊɧ Űɖɜ ŮəˊŬɘŭŮɡŰɘəɐ ˊɚŬŰűɧɟɛŬ 

ɩůŰŮ ɜŬ ŬɜŬɚɎɓŮɘ Űɖɜ ŬˊɞůŰɞɚɐ ŮɘŭɞˊɞɘɐůŮɤɜ, ɛɏůɤ ɛɖɜɡɛɎŰɤɜ ɖɚŮəŰɟɞɜɘəɞɨ ŰŬɢɡŭɟɞɛŮɑɞɡ, 

ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡ ŮəˊŬɘŭŮɡŰɘəɞɨ ůɡůŰɐɛŬŰɞɠ. 

4.2.3 ȹɘɎɔɟŬɛɛŬ ȺˊɘɢŮɘɟɖůɘŬəɩɜ ȹɘŬŭɘəŬůɘɩɜ (BPMN) 

ɇɞ ŭɘɎɔɟŬɛɛŬ ŮˊɘɢŮɘɟɖůɘŬəɩɜ ŭɘŬŭɘəŬůɘɩɜ (BPMN) [12] ˊŬɟɞɡůɘɎɕŮɘ ɛɘŬ ůɡɜɞɚɘəɐ ŮɘəɧɜŬ Űɤɜ ɟɞɩɜ 

ŮɟɔŬůɘɩɜ ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ ɞɘ ɢɟɐůŰŮɠ (əŬɗɖɔɖŰɏɠ əŬɘ űɞɘŰɖŰɏɠ) ůŰɞ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ ɛŬɗɖɛɎŰɤɜ. 

ȷɡŰɧ Űɞ ŭɘɎɔɟŬɛɛŬ ˊŬɟɏɢŮɘ ɛɘŬ ɚŮˊŰɞɛŮɟɐ ˊŮɟɘɔɟŬűɐ Űɤɜ ŭɘŬűɧɟɤɜ ŮɜŮɟɔŮɘɩɜ əŬɘ ŬˊɞűɎůŮɤɜ ˊɞɡ 

ɚŬɛɓɎɜɞɜŰŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɢɟɐůɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ŮɝŬůűŬɚɑɕɞɜŰŬɠ ɛɘŬ ɞɚɘůŰɘəɐ əŬŰŬɜɧɖůɖ 

Űɤɜ ŮˊɘɢŮɘɟɖůɘŬəɩɜ ŭɘŬŭɘəŬůɘɩɜ (ˊɞɡ ŮˊɘŰŮɚɞɨɜŰŬɘ). 
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4.2.3.1 ȹɘŬŭɘəŬůɑŬ ȷɡɗŮɜŰɘəɞˊɞɑɖůɖɠ ɉɟɖůŰɩɜ 

 

 
ȺɘəɧɜŬ 4 - ȹɘŬŭɘəŬůɑŬ ȷɡɗŮɜŰɘəɞˊɞɑɖůɖɠ ɉɟɖůŰɩɜ 

ɇɞ ŭɘɎɔɟŬɛɛŬ ůŰɖɜ ȺɘəɧɜŬ 4 ŬˊɞŰɡˊɩɜŮɘ Űɖɜ ɡˊɞ-ŭɘŬŭɘəŬůɑŬ Űɖɠ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ ɢɟɖůŰɩɜ, ɖ ɞˊɞɑŬ 

ŬɜŬűɏɟŮŰŬɘ ůŰŬ ŮɡɟɨŰŮɟŬ ŭɘŬɔɟɎɛɛŬŰŬ. ɇɞ ŭɘɎɔɟŬɛɛŬ ɞɟɔŬɜɩɜŮŰŬɘ ůŮ ŰɟŮɘɠ ŭɘŬŭɟɞɛɏɠ (lanes), Űɞɡ 

ɉɟɐůŰɖ, Űɞɡ ɆɡůŰɐɛŬŰɞɠ əŬɘ Űɞɡ SSO Server. ȼ ŭɘŬŭɟɞɛɐ Űɞɡ ɉɟɐůŰɖ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ ŮɜɏɟɔŮɘŮɠ ˊɞɡ 

ŮəŰŮɚŮɑ ɞ ɑŭɘɞɠ ɞ ɉɟɐůŰɖɠ (ˊ.ɢ. ůɨɜŭŮůɖ, ŮɘůŬɔɤɔɐ ŭɘŬˊɘůŰŮɡŰɖɟɑɤɜ), ɖ ŭɘŬŭɟɞɛɐ Űɞɡ ɆɡůŰɐɛŬŰɞɠ 

ŬˊɞŰɡˊɩɜŮɘ Űɘɠ ŮɜɏɟɔŮɘɏɠ Űɞɡ ɤɠ ɛŮůɎɕɤɜ ŬɜɎɛŮůŬ ůŰɞɜ ɉɟɐůŰɖ əŬɘ Űɞɜ SSO Server, Ůɜɩ ɖ ŭɘŬŭɟɞɛɐ 

Űɞɡ SSO Server ŬɜŬɚŬɛɓɎɜŮɘ ŬˊɞəɚŮɘůŰɘəɎ Űɖɜ ŮˊŬɚɐɗŮɡůɖ Űɤɜ ŭɘŬˊɘůŰŮɡŰɖɟɑɤɜ. 

 

ȼ ɡˊɞ-ŭɘŬŭɘəŬůɑŬ ɝŮəɘɜɎ ɛŮ Űɞ ɔŮɔɞɜɧɠ ñɆɨɜŭŮůɖ ůŰɞ ɆɨůŰɖɛŬò, ɛŮ Űɞ ɞˊɞɑɞ ɞ ɢɟɐůŰɖɠ ŮəəɘɜŮɑ Űɖɜ 

ŭɘŬŭɘəŬůɑŬ Ůɘůɧŭɞɡ. ȷəɞɚɞɡɗŮɑ ɖ ŮɜɏɟɔŮɘŬ ñȺɘůŬɔɤɔɐ ȹɘŬˊɘůŰŮɡŰɖɟɑɤɜò, ɛŮ Űɖɜ ɞˊɞɑŬ ɞ ɢɟɐůŰɖɠ 

əŬŰŬɢɤɟŮɑ ŰŬ ůŰɞɘɢŮɑŬ ůɨɜŭŮůɐɠ Űɞɡ əŬɘ ɡˊɞɓɎɚɚŮɘ ñȷɑŰɖɛŬ ȷɡɗŮɜŰɘəɞˊɞɑɖůɖɠò ˊɟɞɠ Űɞ ůɨůŰɖɛŬ. ɇɞ 

ůɨůŰɖɛŬ ɛŮ Űɖɜ ůŮɘɟɎ Űɞɡ, ɚŮɘŰɞɡɟɔɩɜŰŬɠ ɤɠ ɛŮůɎɕɤɜ, ŮəŰŮɚŮɑ Űɖɜ ŮɜɏɟɔŮɘŬ ñɄɟɞɩɗɖůɖ ŬɘŰɐɛŬŰɞɠ 

ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠò ˊɟɞɠ Űɞɜ SSO Server. 
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Ƀ SSO Server ɚŬɛɓɎɜŮɘ Űɞ ŬɑŰɖɛŬ əŬɘ ŮəŰŮɚŮɑ ñȰɚŮɔɢɞɠ ȷɡɗŮɜŰɘəɞˊɞɑɖůɖɠò, ɞ ɞˊɞɑɞɠ ŬˊɞŰŮɚŮɑ əɧɛɓɞ 

ŬˊɧűŬůɖɠ ɛŮ ŭɨɞ ˊɘɗŬɜɏɠ ŮəɓɎůŮɘɠ, əŬɘ ŮˊɘůŰɟɏűŮɘ Űɞ ŬˊɞŰɏɚŮůɛŬ ůŰɞ ůɨůŰɖɛŬ. ɆŮ ˊŮɟɑˊŰɤůɖ 

ŬˊɞŰɡɢɑŬɠ, Űɞ ůɨůŰɖɛŬ ŮəŰŮɚŮɑ Űɖɜ ñȷˊɧɟɟɘɣɖ ɄɟɧůɓŬůɖɠò əŬɘ ŬˊɞůŰɏɚɚŮɘ ñɀɐɜɡɛŬ ɆűɎɚɛŬŰɞɠò 

ůŰɞɜ ɢɟɐůŰɖ Ůɜɩ ɖ ɟɞɐ ŮˊŬɜɏɟɢŮŰŬɘ ůŰɖɜ ŮɜɏɟɔŮɘŬ ñȺɘůŬɔɤɔɐ ȹɘŬˊɘůŰŮɡŰɖɟɑɤɜò. ɆŮ ˊŮɟɑˊŰɤůɖ 

ŮˊɘŰɡɢɑŬɠ Űɞ ůɨůŰɖɛŬ ŮəŰŮɚŮɑ Űɖɜ ŮɜɏɟɔŮɘŬ ñɄŬɟɞɢɐ ɄɟɧůɓŬůɖɠò, ɧˊɞɡ əŬɘ ɖ ɟɞɐ ŮˊɘůŰɟɏűŮɘ ůŰɞɜ 

ɢɟɐůŰɖ ɛŮ Űɖɜ ŮɜɏɟɔŮɘŬ ñȺˊɘŰɡɢɐɠ Ⱥɑůɞŭɞɠò, ɖ ɞˊɞɑŬ ɞŭɖɔŮɑ ůŰɖɜ ŰŮɚɘəɐ əŬŰɎůŰŬůɖ, ɞɚɞəɚɖɟɩɜɞɜŰŬɠ 

Űɖɜ ɡˊɞ-ŭɘŬŭɘəŬůɑŬ Űɖɠ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ. 

4.2.3.2 ȹɘŬɢŮɑɟɘůɖ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ 

 

 
ȺɘəɧɜŬ 5 - ȹɘŬŭɘəŬůɑŬ ȹɘŬɢŮɑɟɘůɖɠ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ 

ɇɞ ŭɘɎɔɟŬɛɛŬ BPMN ˊɞɡ ŬˊŮɘəɞɜɑɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 5 ŬˊɞŰɡˊɩɜŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ ŭɘŬɢŮɑɟɘůɖɠ ɢɩɟɞɡ 

ɛŬɗɐɛŬŰɞɠ Ŭˊɧ Űɞ ˊɟɑůɛŬ Űɞɡ əŬɗɖɔɖŰɐ. 

ȷɜŬɚɡŰɘəɧŰŮɟŬ ůŰɖ ɟɞɐ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ɛˊɞɟɞɨɛŮ ɜŬ ŭɘŬɢɤɟɑůɞɡɛŮ ŰɟŮɘɠ űɎůŮɘɠ, Űɖɜ űɎůɖ Űɖɠ 

ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ, Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ŰŮɚɘəɎ ŬɡŰɐ Űɖɠ ɞɚɞəɚɐɟɤůɖɠ. Ƀɘ ŮɜɏɟɔŮɘŮɠ ŬˊɞŰɡˊɩɜɞɜŰŬɘ 

ůŰɖ ŭɘŬŭɟɞɛɐ (lane) Űɞɡ əŬɗɖɔɖŰɐ, ɞ ɞˊɞɑɞɠ ŮɘůɏɟɢŮŰŬɘ ůŰɞ ůɨůŰɖɛŬ, ŬɡɗŮɜŰɘəɞˊɞɘŮɑŰŬɘ əŬɘ ůŰɖ 

ůɡɜɏɢŮɘŬ ŮˊɘɚɏɔŮɘ ɛɑŬ ŮɜɏɟɔŮɘŬ ŭɘŬɢŮɑɟɘůɖɠ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ. 

ūɎůɖ ȷɡɗŮɜŰɘəɞˊɞɑɖůɖɠ 

ȼ ŭɘŬŭɘəŬůɑŬ ɝŮəɘɜɎ ɛŮ Űɖɜ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ Űɞɡ ɢɟɐůŰɖ ɛɏůɤ Űɖɠ ɡˊɞ-ŭɘŬŭɘəŬůɑŬɠ ñȷɡɗŮɜŰɘəɞˊɞɑɖůɖ 

ɉɟɐůŰɖò, ɖ ɞˊɞɑŬ ɏɢŮɘ ɐŭɖ ŬɜŬɚɡɗŮɑ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ ɝŮɢɤɟɘůŰɧ ŭɘɎɔɟŬɛɛŬ. ɆŮ ˊŮɟɑˊŰɤůɖ ŮˊɘŰɡɢɞɨɠ 

ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ ɖ ɟɞɐ ˊɟɞɢɤɟɎ ůŰɖɜ űɎůɖ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ, Ůɜɩ ůŮ ŬɜŰɑɗŮŰɖ ˊŮɟɑˊŰɤůɖ ɖ ɡˊɞ-

ŭɘŬŭɘəŬůɑŬ ñȷɡɗŮɜŰɘəɞˊɞɑɖůɖ ɉɟɐůŰɖò ŬɜŬɚŬɛɓɎɜŮɘ Űɖɜ ŮˊɘůŰɟɞűɐ ɛɖɜɨɛŬŰɞɠ ůűɎɚɛŬŰɞɠ əŬɘ Űɖɜ 

ŮˊŬɜɎɚɖɣɖ Űɖɠ ˊɟɞůˊɎɗŮɘŬɠ Ůɘůɧŭɞɡ. 
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ūɎůɖ ȹɘŬɢŮɑɟɘůɖɠ 

ɀŮŰɎ Űɖɜ ŮˊɘŰɡɢɐ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ, ɞ əŬɗɖɔɖŰɐɠ ɛŮŰŬɓŬɑɜŮɘ ůŰɖɜ ñȺˊɘɚɞɔɐ ȺɜɏɟɔŮɘŬɠò, ɖ ɞˊɞɑŬ ŮɑɜŬɘ 

əɧɛɓɞɠ ŬˊɧűŬůɖɠ əŬɘ ŮˊɘŰɟɏˊŮɘ Űɖɜ Ůˊɘɚɞɔɐ ɛɘŬɠ ɚŮɘŰɞɡɟɔɑŬɠ ŭɘŬɢŮɑɟɘůɖɠ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ ɧˊɤɠ:  

ǒ ȹɖɛɘɞɡɟɔɑŬ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ 

ǒ Ⱥɜɖɛɏɟɤůɖ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ 

ǒ ȾŬŰŬůŰɟɞűɐ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ 

ǒ ȺɛűɎɜɘůɖ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ 

ǒ ȹɘŬɢŮɑɟɘůɖ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ 

 

ūɎůɖ Ƀɚɞəɚɐɟɤůɖɠ 

ɀŮŰɎ Űɖɜ ŮəŰɏɚŮůɖ əɎˊɞɘŬɠ ŮɜɏɟɔŮɘŬɠ/ɚŮɘŰɞɡɟɔɑŬɠ ŭɘŬɢŮɑɟɘůɖɠ (ˊɞɡ ŬˊɞŰŮɚŮɑ ɡˊɞ-ŭɘŬŭɘəŬůɑŬ əŬɘ 

ŬɜŬɚɨŮŰŬɘ ůŮ ɛŮŰɏˊŮɘŰŬ ŭɘɎɔɟŬɛɛŬ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ) ɞ əŬɗɖɔɖŰɐɠ ɞŭɖɔŮɑŰŬɘ Ůə ɜɏɞɡ ůŰɞ əɧɛɓɞ 

ŬˊɧűŬůɖɠ ñȺˊɘɚɞɔɐ ȺɜɏɟɔŮɘŬɠò. ȼ ŭɘŬŭɘəŬůɑŬ ɞɚɞəɚɖɟɩɜŮŰŬɘ ɧŰŬɜ ɞ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɝŮɘ 

ñȷˊɞůɨɜŭŮůɖò. 

4.2.3.3 Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ȹɖɛɘɞɡɟɔɑŬɠ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ 

 

 
ȺɘəɧɜŬ 6 - Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ȹɖɛɘɞɡɟɔɑŬɠ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ 

ɇɞ ŭɘɎɔɟŬɛɛŬ BPMN ˊɞɡ ŬˊŮɘəɞɜɑɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 6 ŬˊɞŰɡˊɩɜŮɘ Űɖ ɡˊɞ-ŭɘŬŭɘəŬůɑŬ ŭɖɛɘɞɡɟɔɑŬɠ 

ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ ŮɝŮɘŭɑəŮɡůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŭɘŬɢŮɑɟɘůɖɠ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ. 

 

Ʉɘɞ ŬɜŬɚɡŰɘəɎ, Űɞ ŬɜŬűŮɟɧɛŮɜɞ ŭɘɎɔɟŬɛɛŬ ɢɤɟɑɕŮŰŬɘ ůŮ ŭɨɞ ŭɘŬŭɟɞɛɏɠ: ŬɡŰɐ Űɞɡ əŬɗɖɔɖŰɐ əŬɘ ŬɡŰɐ 

Űɞɡ ůɡůŰɐɛŬŰɞɠ. ȼ ˊɟɩŰɖ ŭɘŬŭɟɞɛɐ Űɞɡ ȾŬɗɖɔɖŰɐ ˊŮɟɘɏɢŮɘ Űɖɜ ŮɜɏɟɔŮɘŬ Űɖɠ ŮɘůŬɔɤɔɐ Űɤɜ ůŰɞɘɢŮɑɤɜ 

Űɞɡ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ əŬɗɩɠ əŬɘ Űɖɜ ɚɐɣɖ ŮɘŭɞˊɞɘɐůŮɤɜ ůɢŮŰɘəɎ ɛŮ Űɞ ŬɑŰɖɛŬ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ. 

ɄŬɟɎɚɚɖɚŬ ɖ ŭɘŬŭɟɞɛɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊŮɟɘɏɢŮɘ Űɘɠ ŮɜɏɟɔŮɘŮɠ Űɖɠ Ůˊɘəɨɟɤůɖɠ (Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ 

ɢɩɟɞɡ ɛŬɗɖɛɎŰɤɜ), ŬˊɞɗɐəŮɡůɖɠ (Űɤɜ ŭŮŭɞɛɏɜɤɜ ŬɡŰɩɜ) əŬɘ ŬˊɞůŰɞɚɐɠ ŮɘŭɞˊɞɘɐůŮɤɜ. ɀˊɞɟɞɨɛŮ 

ɜŬ ɢɤɟɑůɞɡɛŮ Űɞ ŭɘɎɔɟŬɛɛŬ ŬɡŰɐɠ Űɖɠ ɡˊɞ-ŭɘŬŭɘəŬůɑŬɠ ůŮ ŰɏůůŮɟɘɠ űɎůŮɘɠ. ɇɖ űɎůɖ Űɖɠ ŮɘůŬɔɤɔɐɠ 

ŭŮŭɞɛɏɜɤɜ, Űɖ űɎůɖ Ůˊɘəɨɟɤůɖɠ, Űɖ űɎůɖ Űɖɠ ŬˊɞɗɐəŮɡůɖɠ əŬɘ Űɏɚɞɠ Űɖ űɎůɖ Ůɘŭɞˊɞɑɖůɖɠ. 

 

ūɎůɖ ȺɘůŬɔɤɔɐɠ ȹŮŭɞɛɏɜɤɜ 

ȼ ŭɘŬŭɘəŬůɑŬ ɝŮəɘɜɎ ɛŮ Űɞ ɔŮɔɞɜɧɠ ñȹɖɛɘɞɡɟɔɑŬ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠò ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɧŰŬɜ ɞ 

əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɝŮɘ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ ŬɡŰɐ ŭɘŬɢŮɑɟɘůɖɠ əŬŰɎ Űɖɜ (ɡˊɏɟ-)ŭɘŬŭɘəŬůɑŬ ŭɘŬɢŮɑɟɘůɖɠ ɢɩɟɞɡ 

ɛŬɗɐɛŬŰɞɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ŬəɞɚɞɡɗŮɑ ɖ ŭɟɎůɖ ñȺɘůŬɔɤɔɐ ɆŰɞɘɢŮɑɤɜ ɀŬɗɐɛŬŰɞɠò əŬŰɎ Űɖɜ ɞˊɞɑŬ ɞ 
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əŬɗɖɔɖŰɐɠ əŬŰŬɢɤɟŮɑ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ŰɑŰɚɞ, ˊŮɟɘɔɟŬűɐ ə.Ɏ. 

ȷəɞɚɞɡɗŮɑ ɖ ŬˊɞůŰɞɚɐ ŬɘŰɐɛŬŰɞɠ ˊɟɞɠ Űɞ ůɨůŰɖɛŬ (ŭɖɚ. ɖ ɡˊɞɓɞɚɐ Űɤɜ ůŰɞɘɢŮɑɤɜ ɛŬɗɐɛŬŰɞɠ) ɔɘŬ Űɖ 

ñȺɜɖɛɏɟɤůɖ ɆɡůŰɐɛŬŰɞɠò ɛŮ Űɞ ɞˊɞɑɞ ɞɚɞəɚɖɟɩɜŮŰŬɘ ŬɡŰɐ ɖ űɎůɖ. 

 

ūɎůɖ Ⱥˊɘəɨɟɤůɖɠ 

ɇɞ ůɨůŰɖɛŬ ŮəŰŮɚŮɑ Űɖɜ ŭɟɎůɖ ñȰɚŮɔɢɞ ɆŰɞɘɢŮɑɤɜ ɀŬɗɐɛŬŰɞɠò, ɖ ɞˊɞɑŬ ŮɑɜŬɘ əɧɛɓɞɠ ŬˊɧűŬůɖɠ ɛŮ 

ŭɨɞ ˊɘɗŬɜɎ ŮɜŭŮɢɧɛŮɜŬ. ɆŮ ˊŮɟɑˊŰɤůɖ ŬˊɞŰɡɢɑŬɠ Ůˊɘəɨɟɤůɖɠ Űɤɜ ůŰɞɘɢŮɑɤɜ ɖ ɟɞɐ ŮˊɘůŰɟɏűŮɘ ůŰɞɜ 

əŬɗɖɔɖŰɐ əŬɘ ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ ůŰɖɜ ŭɟɎůɖ ñȺɘůŬɔɤɔɐ ɆŰɞɘɢŮɑɤɜ ɀŬɗɐɛŬŰɞɠò Ůɜɩ ůŮ ˊŮɟɑˊŰɤůɖ 

ŮˊɘŰɡɢɑŬɠ ɖ ŭɘŬŭɘəŬůɑŬ ˊɟɞɢɤɟɎ ůŰɖɜ űɎůɖ ŬˊɞɗɐəŮɡůɖɠ. 

 

ūɎůɖ ȷˊɞɗɐəŮɡůɖɠ 

ɆŰɖɜ űɎůɖ ŬɡŰɐ Űɞ ůɨůŰɖɛŬ Ŭűɞɨ ɏɢŮɘ ŮˊɘŰɡɢɩɠ ŮˊɘəɡɟɩůŮɘ ŰŬ ŭŮŭɞɛɏɜŬ ŮəŰŮɚŮɑ Űɖɜ ñȷˊɞɗɐəŮɡůɖ 

ɆŰɞɘɢŮɑɤɜò ɔɘŬ Űɖɜ əŬŰŬɢɩɟɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɜɏŬ ñȺˊɘŰɡɢɑŬ 

Ⱥɜɖɛɏɟɤůɖɠ;ò ( əɧɛɓɞɠ ŬˊɧűŬůɖɠ ) ɔɘŬ Űɖɜ ŮˊɘɓŮɓŬɑɤůɖ Űɖɠ ɞɟɗɐɠ ŬˊɞɗɐəŮɡůɖɠ. 

 

ūɎůɖ Ⱥɘŭɞˊɞɑɖůɖɠ 

ȷɜŬɚɧɔɤɠ Űɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ŬˊɞɗɐəŮɡůɖɠ ŬˊɞůŰɏɚɚŮŰŬɘ əŬŰɎɚɚɖɚɖ Ůɘŭɞˊɞɑɖůɖ ůŰɞɜ əŬɗɖɔɖŰɐ. ɆŮ 

ˊŮɟɑˊŰɤůɖ ŬˊɞŰɡɢɑŬɠ ŬɡŰɐ ɖ Ůɘŭɞˊɞɑɖůɖ ŮɑɜŬɘ ɏɜŬ ñɀɐɜɡɛŬ ɆűɎɚɛŬŰɞɠò Ůɜɩ ůŮ ŬɜŰɑɗŮŰɖ ˊŮɟɑˊŰɤůɖ 

ñɀɐɜɡɛŬ ȺˊɘŰɡɢɑŬɠò. ɀŮŰɎ Űɖɜ ŬˊɞůŰɞɚɐ Ůɜɧɠ Ůə Űɤɜ ɛɖɜɡɛɎŰɤɜ ŬɡŰɩɜ ɖ ŭɘŬŭɘəŬůɑŬ ŰŮɟɛŬŰɑɕŮɘ.  

4.2.3.4 Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ȹɘŬɢŮɑɟɘůɖɠ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ ɀŬɗɐɛŬŰɞɠ 

 

 
ȺɘəɧɜŬ 7 - Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ȹɘŬɢŮɑɟɘůɖɠ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ ɀŬɗɐɛŬŰɞɠ 

ɆŰɖɜ ȺɘəɧɜŬ 7 ŬˊŮɘəɞɜɑɕŮŰŬɘ Űɞ ŭɘɎɔɟŬɛɛŬ Űɖɠ ɡˊɞ-ŭɘŬŭɘəŬůɑŬɠ ŭɘŬɢŮɑɟɘůɖɠ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ 

ɛŬɗɐɛŬŰɞɠ ˊɞɡ ŬˊɞŰŮɚŮɑ ŮɝŮɘŭɑəŮɡůɖ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ. ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ŭɘɎɔɟŬɛɛŬ 

ŬˊɞŰɡˊɩɜŮɘ ɧɚŮɠ Űɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ŮɜɏɟɔŮɘŮɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮəŰŮɚɏůŮɘ ɞ ȾŬɗɖɔɖŰɐɠ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ 

ŮəˊŬɘŭŮɡŰɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. ɇɞ ˊŬɟɧɜ ŭɘɎɔɟŬɛɛŬ ɢɤɟɑɕŮŰŬɘ ůŮ ŰɟŮɘɠ űɎůŮɘɠ: 

ǒ ūɎůɖ Ⱥɘůɧŭɞɡ əŬɘ Ⱥˊɘɚɞɔɐɠ ɀŬɗɐɛŬŰɞɠ 

ǒ ūɎůɖ ȹɘŬɢŮɘɟɘůŰɘəɐɠ ȺɜɏɟɔŮɘŬɠ 

ǒ ūɎůɖ Ƀɚɞəɚɐɟɤůɖɠ 

 

ūɎůɖ Ⱥɘůɧŭɞɡ əŬɘ Ⱥˊɘɚɞɔɐɠ ɀŬɗɐɛŬŰɞɠ 

ȼ ŭɘŬŭɘəŬůɑŬ ŮəəɘɜŮɑŰŬɘ ɛŮ Űɖɜ ŮɜɏɟɔŮɘŬ ñȹɘŬɢŮɑɟɘůɖ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ ɀŬɗɐɛŬŰɞɠò, ɖ ɞˊɞɑŬ ŮɑɜŬɘ Űɞ 

ůɖɛŮɑɞ Ůɘůɧŭɞɡ Ŭˊɧ Űɖɜ ɓŬůɘəɐ ŭɘŬŭɘəŬůɑŬ ñȹɘŬɢŮɑɟɘůɖɠ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠò. ȰˊŮɘŰŬ ɞ əŬɗɖɔɖŰɐɠ 

ɞŭɖɔŮɑŰŬɘ ůŰɖɜ ŮɜɏɟɔŮɘŬ Ⱥˊɘɚɞɔɐ ȺɜɏɟɔŮɘŬɠ ˊɞɡ ŬˊɞŰŮɚŮɑ əɧɛɓɞ ŬˊɧűŬůɖɠ. Ⱥŭɩ ɞ əŬɗɖɔɖŰɐɠ ɛˊɞɟŮɑ 

ŮɑŰŮ ɜŬ ŰŮɟɛŬŰɑůŮɘ Űɖɜ ŭɘŬŭɘəŬůɑŬ ɛŮ Űɖɜ ŮɜɏɟɔŮɘŬ ñȷˊɞůɨɜŭŮůɖò ŮɑŰŮ ɜŬ ŮˊɘɚɏɝŮɘ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ ɔɘŬ 
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ŭɘŬɢŮɑɟɘůɖ ɛŮ Űɖɜ ŮɜɏɟɔŮɘŬ ñȺɛűɎɜɘůɖ ȿɑůŰŬɠ ɀŬɗɖɛɎŰɤɜò. ɆŰɖ ůɡɜɏɢŮɘŬ, Ůűɧůɞɜ ɞ ȾŬɗɖɔɖŰɐɠ ŭŮɜ 

ŰŮɟɛŬŰɑůŮɘ Űɖɜ ŭɘŬŭɘəŬůɑŬ ŬɚɚɎ ŮˊɘɚɏɝŮɘ ñȺɛűɎɜɘůɖ ȿɑůŰŬɠ ɀŬɗɖɛɎŰɤɜò, ŰɧŰŮ ˊɟɞɢɤɟɎ ůŰɖɜ Ůˊɘɚɞɔɐ 

ɛŬɗɐɛŬŰɞɠ ˊɟɞɠ ŭɘŬɢŮɑɟɘůɖ Ŭˊɧ Űɖɜ ɚɑůŰŬ ɛŬɗɖɛɎŰɤɜ. 

 

ūɎůɖ ȹɘŬɢŮɘɟɘůŰɘəɐɠ ȺɜɏɟɔŮɘŬɠ 

ɀŮŰɎ Űɖɜ Ůˊɘɚɞɔɐ ɛŬɗɐɛŬŰɞɠ (ɎɟŬ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ) ɞ əŬɗɖɔɖŰɐɠ ɛŮŰŬɓŬɑɜŮɘ ůŮ ɏɜŬɜ ɜɏɞ əɧɛɓɞ 

ŭɘŬəɚɎŭɤůɖɠ ñȺˊɘɚɞɔɐ ȺɜɏɟɔŮɘŬɠò ɛŮ Űɘɠ ŬəɧɚɞɡɗŮɠ ŮˊŰɎ ŮɜŬɚɚŬəŰɘəɏɠ ŭɘŬɢŮɘɟɘůŰɘəɏɠ Ůˊɘɚɞɔɏɠ: 

ǒ ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ 

ǒ ɇɟɞˊɞˊɞɑɖůɖ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ 

ǒ ȺɜŮɟɔɞˊɞɑɖůɖ/ȷˊŮɜŮɟɔɞˊɞɑɖůɖ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ 

ǒ ȹɘŬɔɟŬűɐ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ 

ǒ ȺɝŬɔɤɔɐ ȷˊɞŰŮɚŮůɛɎŰɤɜ 

ǒ ȺɛűɎɜɘůɖ ȷˊɞŰŮɚŮůɛɎŰɤɜ 

ǒ ȷˊɞŭɞɢɐ ŪɏɛŬŰɞɠ 

 

ūɎůɖ Ƀɚɞəɚɐɟɤůɖɠ 

ɀŮŰɎ Űɖɜ ŮəŰɏɚŮůɖ ɞˊɞɘŬůŭɐˊɞŰŮ ŮɜɏɟɔŮɘŬɠ ɞ əŬɗɖɔɖŰɐɠ ɞŭɖɔŮɑŰŬɘ Ůə ɜɏɞɡ ůŰɞɜ əɧɛɓɞ ŬˊɧűŬůɖɠ 

ñȺˊɘɚɞɔɐ ȺɜɏɟɔŮɘŬɠò ɩůŰŮ ɜŬ ɛˊɞɟŮɑ ŮɑŰŮ ɜŬ ŮˊɘɚɏɝŮɘ ɛɘŬ ɜɏŬ ŭɘŬɢŮɘɟɘůŰɘəɐ ŮɜɏɟɔŮɘŬ/ɚŮɘŰɞɡɟɔɑŬ ŮɑŰŮ 

ɜŬ ŬˊɞůɡɜŭŮɗŮɑ Ŭˊɧ Űɞ ůɨůŰɖɛŬ. ȼ ŭɘŬŭɘəŬůɑŬ ɞɚɞəɚɖɟɩɜŮŰŬɘ ɛɧɚɘɠ ɞ ȾŬɗɖɔɖŰɐɠ ŮˊɘɚɏɝŮɘ Űɖɜ 

ŮɜɏɟɔŮɘŬ ñȷˊɞůɨɜŭŮůɖò. 
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4.2.3.5 Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ȹɖɛɘɞɡɟɔɑŬɠ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ ɀŬɗɐɛŬŰɞɠ 

 

 
ȺɘəɧɜŬ 8 - Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ȹɖɛɘɞɡɟɔɑŬɠ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ 

ɆŰɞ ˊŬɟɧɜ ŭɘɎɔɟŬɛɛŬ (ŭŮɑŰŮ ȺɘəɧɜŬ 8) ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ɡˊɞ-ŭɘŬŭɘəŬůɑŬ ŭɖɛɘɞɡɟɔɑŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ 

ɛŬɗɐɛŬŰɞɠ, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ ŮɝŮɘŭɑəŮɡůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ñȹɘŬɢŮɑɟɘůɖɠ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ 

ɀŬɗɐɛŬŰɞɠò. ɇɞ ŭɘɎɔɟŬɛɛŬ ɞɟɔŬɜɩɜŮŰŬɘ ůŮ ŭɨɞ ŭɘŬŭɟɞɛɏɠ (pools), ŭɘŬɢɤɟɑɕɞɜŰŬɠ ɛŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ 

Űɘɠ ŮɜɏɟɔŮɘɏɠ Űɞɡ ȾŬɗɖɔɖŰɐ Ŭˊɧ Űɘɠ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜŮɠ ŮɜɏɟɔŮɘŮɠ Űɞɡ ɆɡůŰɐɛŬŰɞɠ. ȷˊɧ Űɞ ŭɘɎɔɟŬɛɛŬ 

ɛˊɞɟɞɨɜ ɜŬ ŭɘŬəɟɘɗɞɨɜ ŰɏůůŮɟɘɠ űɎůŮɘɠ ůŰɘɠ ɞˊɞɑŮɠ ŬɟɗɟɩɜŮŰŬɘ ɖ ɟɞɐ Űɖɠ ɡˊɞ-ŭɘŬŭɘəŬůɑŬɠ: 

ǒ ūɎůɖ ȺɘůŬɔɤɔɐɠ ɆŰɞɘɢŮɑɤɜ 

ǒ ūɎůɖ Ⱥˊɘəɨɟɤůɖɠ 

ǒ ūɎůɖ ȷˊɞɗɐəŮɡůɖɠ 

ǒ ūɎůɖ Ⱥɘŭɞˊɞɑɖůɖɠ 

 

ūɎůɖ ȺɘůŬɔɤɔɐɠ ɆŰɞɘɢŮɑɤɜ 

ȼ ŭɘŬŭɘəŬůɑŬ ɝŮəɘɜɎ ɛŮ Űɖɜ ñȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠò, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ Űɞ ůɖɛŮɑɞ Ůɘůɧŭɞɡ Ŭˊɧ 

Űɖɜ ɓŬůɘəɐ ŭɘŬŭɘəŬůɑŬ ñȹɘŬɢŮɑɟɘůɖɠ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠò. ȷəɞɚɞɡɗŮɑ ɖ ŮɜɏɟɔŮɘŬ ñȺˊɘɚɞɔɐ ɇɨˊɞɡ 

ȹɟŬůŰɖɟɘɧŰɖŰŬɠò ůŰɖɜ ɞˊɞɑŬ ɞ ȾŬɗɖɔɖŰɐɠ əŬɚŮɑŰŬɘ ɜŬ ŮˊɘɚɏɝŮɘ Űɞɜ Űɨˊɞ ŬɡŰɐɠ Űɖɠ ɜɏŬɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ (ɊɖűɞűɞɟɑŬɠ, Ⱦɞɡɑɕ, ɄŬɟɞɡůɑŬůɖɠ/ȺɝɏŰŬůɖɠ ŪɏɛŬŰɞɠ ȺɟɔŬůɑŬɠ ə.Ɏ.). ȰˊŮɘŰŬ 

ɕɖŰŮɑŰŬɘ ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ɡˊɧ ŭɖɛɘɞɡɟɔɑŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ əŬɘ ɛŮ 

Űɖɜ ɡˊɞɓɞɚɐ ŬɡŰɩɜ ŬˊɞůŰɏɚɚŮŰŬɘ ɏɜŬ ŬɑŰɖɛŬ ñȺɜɖɛɏɟɤůɖ ɆɡůŰɐɛŬŰɞɠò ˊɟɞɠ Űɞ ůɨůŰɖɛŬ. 

 

ūɎůɖ Ⱥˊɘəɨɟɤůɖɠ 

ɆŮ ŬɡŰɐ Űɖ űɎůɖ Űɞ ůɨůŰɖɛŬ ɚŬɛɓɎɜŮɘ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɡˊɞɓɚɐɗɖəŬɜ Ŭˊɧ Űɞɜ ȾŬɗɖɔɖŰɐ əŬɘ ŮəŰŮɚŮɑ 

Űɖɜ ŮɜɏɟɔŮɘŬ ñȰɚŮɔɢɞ ɆŰɞɘɢŮɑɤɜ ȹɟŬůŰɖɟɘɧŰɖŰŬɠò (əɧɛɓɞɠ ŬˊɧűŬůɖɠ) ɔɘŬ Űɖɜ Ůˊɘəɨɟɤůɖ Űɞɡɠ. ɇɞ 

ŬˊɞŰɏɚŮůɛŬ Űɖɠ ŰŮɚŮɡŰŬɑŬɠ ɏɢŮɘ ŭɨɞ ŭɘŬəɟɘŰɏɠ ˊŮɟɘˊŰɩůŮɘɠ, Űɖɜ ŬˊɞŰɡɢɑŬ əŬɘ Űɖɜ ŮˊɘŰɡɢɑŬ. ɆŮ 

ˊŮɟɑˊŰɤůɖ ȷˊɞŰɡɢɑŬɠ ɖ ɟɞɐ ŮˊɘůŰɟɏűŮɘ ůŰɞɜ ȾŬɗɖɔɖŰɐ, ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ ůŰɖɜ ŮɜɏɟɔŮɘŬ 
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ñɄɟɞůŭɘɞɟɘůɛɞɨ ɆŰɞɘɢŮɑɤɜò ɔɘŬ Űɘɠ ŬˊŬɟŬɑŰɖŰŮɠ ŭɘɞɟɗɩůŮɘɠ. ȷɜŰɑɗŮŰŬ, ůŰɖɜ ˊŮɟɑˊŰɤůɖ ȺˊɘŰɡɢɑŬɠ ɖ 

ɟɞɐ ˊɟɞɢɤɟɎ ůŰɖɜ űɎůɖ Űɖɠ ŬˊɞɗɐəŮɡůɖɠ. 

 

ūɎůɖ ȷˊɞɗɐəŮɡůɖɠ 

ɀŮŰɎ Űɞɜ ŮˊɘŰɡɢɖɛɏɜɞ ɏɚŮɔɢɞ Űɤɜ ůŰɞɘɢŮɑɤɜ, Űɞ ůɨůŰɖɛŬ ŮəŰŮɚŮɑ Űɖɜ ŮɜɏɟɔŮɘŬ ñȺɜɖɛɏɟɤůɖ 

ȹɟŬůŰɖɟɘɞŰɐŰɤɜò ɛŮ ůŰɧɢɞ Űɖɜ əŬŰŬɢɩɟɖůɖ Űɤɜ ɜɏɤɜ ŭŮŭɞɛɏɜɤɜ ůŰɖ ɓɎůɖ, ɖ ɞˊɞɑŬ ŬɜŬˊŬɟɑůŰŬŰŬɘ 

Ŭˊɧ Űɖɜ ɞɜŰɧŰɖŰŬ ñȹɟŬůŰɖɟɘɧŰɖŰŮɠ ɀŬɗɐɛŬŰɞɠò. ɆŰɖ ůɡɜɏɢŮɘŬ ŬəɞɚɞɡɗŮɑ ɖ ñȺɜɖɛɏɟɤůɖ 

ɆɡůŰɐɛŬŰɞɠò ˊɞɡ ŭɟŬ ɤɠ əɧɛɓɞɠ ŬˊɧűŬůɖɠ ɔɘŬ Űɖɜ ŮˊɘɓŮɓŬɑɤůɖ Űɖɠ ŮˊɘŰɡɢɞɨɠ ŬˊɞɗɐəŮɡůɖɠ. 

 

ūɎůɖ Ⱥɘŭɞˊɞɑɖůɖɠ 

ȷɜ ɖ ŮəŰɏɚŮůɖ ñȺɜɖɛɏɟɤůɖɠ ɆɡůŰɐɛŬŰɞɠò ŮɑɜŬɘ ŬɜŮˊɘŰɡɢɐɠ ŰɧŰŮ Űɞ ůɨůŰɖɛŬ ŬˊɞůŰɏɚɚŮɘ ɀɐɜɡɛŬ 

ɆűɎɚɛŬŰɞɠ əŬɘ ɖ ɟɞɐ ŰŮɟɛŬŰɑɕŮŰŬɘ. ɆŮ ˊŮɟɑˊŰɤůɖ ŮˊɘŰɡɢɑŬɠ, ɖ ɟɞɐ ɞŭɖɔŮɑŰŬɘ ůŮ əɧɛɓɞ ŬˊɧűŬůɖɠ 

ñȺɑɜŬɘ ȹɖɛɞůɘŮɡɛɏɜɖ;ò, ůŰɞɜ ɞˊɞɑɞ Űɞ ůɨůŰɖɛŬ ŮɚɏɔɢŮɘ Ŭɜ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɎɛŮůŬ 

ŭɖɛɞůɘŮɡɛɏɜɖ. ȷɜ ɜŬɘ, Űɞ ůɨůŰɖɛŬ ŮəŰŮɚŮɑ Űɖɜ ŮɜɏɟɔŮɘŬ ñȺɜɖɛɏɟɤůɖ ūɞɘŰɖŰɩɜò əŬɘ ɏˊŮɘŰŬ ŬˊɞůŰɏɚɚŮɘ 

ɀɐɜɡɛŬ ȺˊɘŰɡɢɑŬɠ ůŰɞɜ ȾŬɗɖɔɖŰɐ əŬɘ ɖ ɟɞɐ ŰŮɟɛŬŰɑɕŮŰŬɘ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŭŮɜ ɗŬ 

ŭɖɛɞůɘŮɡɗŮɑ, Űɞ ůɨůŰɖɛŬ ŬˊɞůŰɏɚɚŮɘ ŬˊŮɡɗŮɑŬɠ ɀɐɜɡɛŬ ȺˊɘŰɡɢɑŬɠ əŬɘ ɖ ɟɞɐ ŰŮɟɛŬŰɑɕŮŰŬɘ. 

4.2.3.6 Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ɇɟɞˊɞˊɞɑɖůɖɠ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ ɀŬɗɐɛŬŰɞɠ 

 

 
ȺɘəɧɜŬ 9 - Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ɇɟɞˊɞˊɞɑɖůɖɠ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ ɀŬɗɐɛŬŰɞɠ 

ɇɞ ŭɘɎɔɟŬɛɛŬ (ŭŮɑŰŮ ȺɘəɧɜŬ 9) ŬˊɞŰɡˊɩɜŮɘ Űɖɜ ñɈˊɞ-ȹɘŬŭɘəŬůɑŬ ɇɟɞˊɞˊɞɑɖůɖɠ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ 

ɀŬɗɐɛŬŰɞɠò, ɖ ɞˊɞɑŬ ŮˊɘŰɟɏˊŮɘ ůŰɞɜ əŬɗɖɔɖŰɐ ɜŬ ŮˊŮɝŮɟɔŬůŰŮɑ ŰŬ ůŰɞɘɢŮɑŬ ɡűɘůŰɎɛŮɜɤɜ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ əŬɘ ŬˊɞŰŮɚŮɑ ŮɝŮɘŭɑəŮɡůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ñȹɘŬɢŮɑɟɘůɖɠ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠò. ɇɞ 

ŭɘɎɔɟŬɛɛŬ ɢɤɟɑɕŮŰŬɘ ůŮ ŭɨɞ ɝŮɢɤɟɘůŰɏɠ ŭɘŬŭɟɞɛɏɠ (pools), ŭɘŬɢɤɟɑɕɞɜŰŬɠ Űɘɠ ŮɜɏɟɔŮɘɏɠ Űɞɡ ȾŬɗɖɔɖŰɐ 

Ŭˊɧ ŬɡŰɏɠ Űɞɡ ɆɡůŰɐɛŬŰɞɠ. ȼ ɟɞɐ Űɖɠ ɡˊɞ-ŭɘŬŭɘəŬůɑŬɠ ŭɘŬɢɤɟɑɕŮŰŬɘ ůŮ ŰɏůůŮɟɘɠ ŭɘŬəɟɘŰɏɠ űɎůŮɘɠ: 

ǒ ūɎůɖ Ⱥˊɘɚɞɔɐɠ & ȺˊŮɝŮɟɔŬůɑŬɠ 

ǒ ūɎůɖ Ⱥˊɘəɨɟɤůɖɠ 

ǒ ūɎůɖ ȷˊɞɗɐəŮɡůɖɠ 

ǒ ūɎůɖ Ⱥɘŭɞˊɞɑɖůɖɠ 
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ūɎůɖ Ⱥˊɘɚɞɔɐɠ & ȺˊŮɝŮɟɔŬůɑŬɠ 

ȼ ŭɘŬŭɘəŬůɑŬ ŮəəɘɜŮɑ ɛŮ Űɖɜ ñɇɟɞˊɞˊɞɑɖůɖ ȹɟŬůŰɖɟɘɧŰɖŰŬɠò, ɖ ɞˊɞɑŬ ŮɑɜŬɘ Űɞ ůɖɛŮɑɞ Ůɘůɧŭɞɡ Ŭˊɧ Űɖ 

ɔɞɜɘəɐ ŭɘŬŭɘəŬůɑŬ (ȹɘŬɢŮɑɟɘůɖɠ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ ɀŬɗɐɛŬŰɞɠ). ȰˊŮɘŰŬ, ŬəɞɚɞɡɗŮɑ ɖ ñȺɛűɎɜɘůɖ 

ȿɑůŰŬɠ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠò ɛŮ Űɖɜ ɞˊɞɑŬ Űɞ ůɨůŰɖɛŬ ˊŬɟɞɡůɘɎɕŮɘ ůŰɞɜ ȾŬɗɖɔɖŰɐ 

ɧɚŮɠ Űɘɠ ŭɘŬɗɏůɘɛŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. ȷəɞɚɞɨɗɤɠ ɞ ȾŬɗɖɔɖŰɐɠ ˊɟɞɢɤɟɎ ůŰɖɜ ŮɜɏɟɔŮɘŬ ñȺˊɘɚɞɔɐ 

ȹɟŬůŰɖɟɘɧŰɖŰŬɠò, ŮˊɘɚɏɔɞɜŰŬɠ Űɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ˊɞɡ ŮˊɘɗɡɛŮɑ. ȷűɞɨ ŮˊɘɚɏɝŮɘ əɎˊɞɘŬ Ŭˊɧ Űɘɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ, ɞ əŬɗɖɔɖŰɐɠ ŮəŰŮɚŮɑ ñɇɟɞˊɞˊɞɑɖůɖ ɆŰɞɘɢŮɑɤɜ ȹɟŬůŰɖɟɘɧŰɖŰŬɠò əŬŰɎ Űɖɜ ɞˊɞɑŬ 

ŮˊŮɝŮɟɔɎɕŮŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ/ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ. ɀŮ Űɖɜ ɡˊɞɓɞɚɐ Űɤɜ ɜɏɤɜ 

ůŰɞɘɢŮɑɤɜ/ŭŮŭɞɛɏɜɤɜ ŬˊɞůŰɏɚɚŮŰŬɘ ŬɑŰɖɛŬ ůŰɞ ůɨůŰɖɛŬ ɔɘŬ ñȺɜɖɛɏɟɤůɖ ɆɡůŰɐɛŬŰɞɠò. 

 

ūɎůɖ Ⱥˊɘəɨɟɤůɖɠ 

ɆŮ ŬɡŰɐ Űɖ űɎůɖ Űɞ ɆɨůŰɖɛŬ ŮəŰŮɚŮɑ ñȰɚŮɔɢɞ ɆŰɞɘɢŮɑɤɜ ȹɟŬůŰɖɟɘɧŰɖŰŬɠò ůŰŬ ŰɟɞˊɞˊɞɘɖɛɏɜŬ 

ŭŮŭɞɛɏɜŬ ˊɞɡ ɡˊɏɓŬɚŮ ɞ ȾŬɗɖɔɖŰɐɠ. ɀŮŰɎ Űɞɜ ñȰɚŮɔɢɞ ɆŰɞɘɢŮɑɤɜ ȹɟŬůŰɖɟɘɧŰɖŰŬɠò ɡˊɎɟɢɞɡɜ ŭɨɞ 

ŮɜŬɚɚŬəŰɘəɏɠ ˊŮɟɘˊŰɩůŮɘɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ȷˊɞŰɡɢɑŬɠ, ɖ ɟɞɐ ŮˊɘůŰɟɏűŮɘ ůŰɞɜ ȾŬɗɖɔɖŰɐ əŬɘ ůŰɖɜ 

ŮɜɏɟɔŮɘŬ/ŭɟɎůɖ ñɇɟɞˊɞˊɞɑɖůɖ ɆŰɞɘɢŮɑɤɜ ȹɟŬůŰɖɟɘɧŰɖŰŬɠò ɔɘŬ ŭɘɧɟɗɤůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ. ɆŮ 

ˊŮɟɑˊŰɤůɖ ȺˊɘŰɡɢɑŬɠ, ɖ ɟɞɐ ˊɟɞɢɤɟɎ ůŰɖ űɎůɖ ŬˊɞɗɐəŮɡůɖɠ. 

 

ūɎůɖ ȷˊɞɗɐəŮɡůɖɠ 

ɀŮ Űɞɜ ŮˊɘŰɡɢɐ ɏɚŮɔɢɞ Űɤɜ ůŰɞɘɢŮɑɤɜ, Űɞ ůɨůŰɖɛŬ ŮəŰŮɚŮɑ Űɖɜ ŮɜɏɟɔŮɘŬ ñȺɜɖɛɏɟɤůɖ 

ȹɟŬůŰɖɟɘɞŰɐŰɤɜò ɔɘŬ Űɖ əŬŰŬɢɩɟɖůɖ Űɤɜ Űɟɞˊɞˊɞɘɖɛɏɜɤɜ ŭŮŭɞɛɏɜɤɜ ůŰɖ ɓɎůɖ, ɖ ɞˊɞɑŬ 

ŬɜŬˊŬɟɑůŰŬŰŬɘ ɛŮ Űɖɜ ɞɜŰɧŰɖŰŬ ȹɟŬůŰɖɟɘɧŰɖŰŮɠ ɀŬɗɐɛŬŰɞɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ŬəɞɚɞɡɗŮɑ ɖ ñȺɜɖɛɏɟɤůɖ 

ɆɡůŰɐɛŬŰɞɠò (əɧɛɓɞɠ ŬˊɧűŬůɖɠ) ɔɘŬ Űɖɜ ŮˊɘɓŮɓŬɑɤůɖ Űɖɠ ŮˊɘŰɡɢɞɨɠ Ůɜɖɛɏɟɤůɖɠ.  

 

ūɎůɖ Ⱥɘŭɞˊɞɑɖůɖɠ 

ȷɜ ɖ ŮəŰɏɚŮůɖ ñȺɜɖɛɏɟɤůɖɠ ɆɡůŰɐɛŬŰɞɠò ŮɑɜŬɘ ŬɜŮˊɘŰɡɢɐɠ ŰɧŰŮ Űɞ ůɨůŰɖɛŬ ŬˊɞůŰɏɚɚŮɘ ɀɐɜɡɛŬ 

ɆűɎɚɛŬŰɞɠ əŬɘ ɖ ɟɞɐ ŰŮɟɛŬŰɑɕŮŰŬɘ. ɆŮ ˊŮɟɑˊŰɤůɖ ŮˊɘŰɡɢɑŬɠ, ɖ ɟɞɐ ɞŭɖɔŮɑŰŬɘ ůŮ əɧɛɓɞ ŬˊɧűŬůɖɠ 

ñȺɑɜŬɘ ȹɖɛɞůɘŮɡɛɏɜɖ;ò, ůŰɞɜ ɞˊɞɑɞ Űɞ ůɨůŰɖɛŬ ŮɚɏɔɢŮɘ Ŭɜ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɏɢŮɘ ŭɖɛɞůɘŮɡɗŮɑ Ŭˊɧ Űɞɜ 

ȾŬɗɖɔɖŰɐ. ȷɜ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɏɢŮɘ ŭɖɛɞůɘŮɡɗŮɑ, Űɞ ůɨůŰɖɛŬ ŮəŰŮɚŮɑ Űɖɜ ŮɜɏɟɔŮɘŬ ñȺɜɖɛɏɟɤůɖ 

ūɞɘŰɖŰɩɜò əŬɘ ɏˊŮɘŰŬ ŬˊɞůŰɏɚɚŮɘ ɀɐɜɡɛŬ ȺˊɘŰɡɢɑŬɠ ůŰɞɜ ȾŬɗɖɔɖŰɐ əŬɘ ɖ ɟɞɐ ŰŮɟɛŬŰɑɕŮŰŬɘ. ɆŮ 

ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŭŮɜ ɏɢŮɘ ŭɖɛɞůɘŮɡɗŮɑ, Űɞ ůɨůŰɖɛŬ ŬˊɞůŰɏɚɚŮɘ ŬˊŮɡɗŮɑŬɠ ɀɐɜɡɛŬ 

ȺˊɘŰɡɢɑŬɠ əŬɘ ɖ ɟɞɐ ŰŮɟɛŬŰɑɕŮŰŬɘ. 
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4.2.3.7 Ƀɚɘəɧ ȹɘɎɔɟŬɛɛŬ ūɞɘŰɖŰɐ 

 

 
ȺɘəɧɜŬ 10 - Ƀɚɘəɐ ȹɘŬŭɘəŬůɑŬ ȷɚɚɖɚŮˊɑŭɟŬůɖɠ ūɞɘŰɖŰɐ ɛŮ Űɞ ɆɨůŰɖɛŬ 

ɇɞ ŭɘɎɔɟŬɛɛŬ ůŰɖɜ ȺɘəɧɜŬ 10 ŬˊŮɘəɞɜɑɕŮɘ ůɡɜɞɚɘəɎ ɧɚŮɠ Űɘɠ ɟɞɏɠ ŮɟɔŬůɘɩɜ Űɞɡ ūɞɘŰɖŰɐ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ ŭɘɎŭɟŬůɐɠ Űɞɡ ɛŮ Űɖɜ ŮəˊŬɘŭŮɡŰɘəɐ ˊɚŬŰűɧɟɛŬ. Ƀɘ ŮɜɏɟɔŮɘŮɠ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŬɜŬɚɨɞɜŰŬɘ ůŮ 

ŰɟŮɘɠ űɎůŮɘɠ: 

ǒ ūɎůɖ ȷɡɗŮɜŰɘəɞˊɞɑɖůɖɠ 

ǒ ūɎůɖ ȺəŰɏɚŮůɖɠ ȺɜŮɟɔŮɘɩɜ 

ǒ ūɎůɖ Ƀɚɞəɚɐɟɤůɖɠ 

 

ūɎůɖ ȷɡɗŮɜŰɘəɞˊɞɑɖůɖɠ 

ȼ ŭɘŬŭɘəŬůɑŬ ŮəəɘɜŮɑ əŬɘ ɞ ūɞɘŰɖŰɐɠ ŬɡɗŮɜŰɘəɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɖɠ ɡˊɞ-ŭɘŬŭɘəŬůɑŬɠ ñȷɡɗŮɜŰɘəɞˊɞɑɖůɖ 

ɉɟɐůŰɖò, ɖ ɞˊɞɑŬ ɏɢŮɘ ŬɜŬɚɡɗŮɑ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ ɝŮɢɤɟɘůŰɧ ŭɘɎɔɟŬɛɛŬ. ɆŮ ˊŮɟɑˊŰɤůɖ ŮˊɘŰɡɢɞɨɠ 

ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ ɖ ɟɞɐ ˊɟɞɢɤɟɎ ůŰɖɜ űɎůɖ ŮəŰɏɚŮůɖɠ ŮɜŮɟɔŮɘɩɜ, Ůɜɩ ůŮ ŬɜŰɑɗŮŰɖ ˊŮɟɑˊŰɤůɖ ɖ ɡˊɞ-

ŭɘŬŭɘəŬůɑŬ ñȷɡɗŮɜŰɘəɞˊɞɑɖůɖ ɉɟɐůŰɖò ŬɜŬɚŬɛɓɎɜŮɘ Űɖɜ ŮˊɘůŰɟɞűɐ ɛɖɜɨɛŬŰɞɠ ůűɎɚɛŬŰɞɠ əŬɘ Űɖɜ 

ŮˊŬɜɎɚɖɣɖ Űɖɠ ˊɟɞůˊɎɗŮɘŬɠ Ůɘůɧŭɞɡ. 

 

ūɎůɖ ȺəŰɏɚŮůɖɠ ȺɜŮɟɔŮɘɩɜ 

ɀŮŰɎ Űɖɜ ŮˊɘŰɡɢɖɛɏɜɖ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ ɞ űɞɘŰɖŰɐɠ ɞŭɖɔŮɑŰŬɘ ůŮ ɏɜŬɜ əɧɛɓɞ ŬˊɧűŬůɖɠ ñȺˊɘɚɞɔɐ 

ȺɜɏɟɔŮɘŬɠò ɛŮ ŰɟŮɘɠ ŮɜŬɚɚŬəŰɘəɏɠ ŮəɓɎůŮɘɠ: 

ǒ ȺɔɔɟŬűɐ/ȷˊŮɔɔɟŬűɐ ůŮ ɉɩɟɞ ɀŬɗɐɛŬŰɞɠ 

ǒ ȷɑŰɖůɖ ɆɡɛɛŮŰɞɢɐɠ ůŮ ȹɟŬůŰɖɟɘɧŰɖŰŬ 

ǒ ȷˊɞůɨɜŭŮůɖ 

 

ūɎůɖ Ƀɚɞəɚɐɟɤůɖɠ 

ȼ ŭɘŬŭɘəŬůɑŬ ɞɚɞəɚɖɟɩɜŮŰŬɘ ɛɧɜɞ ɧŰŬɜ ŮˊɘɚŮɔŮɑ ɖ ñȷˊɞůɨɜŭŮůɖò Ŭˊɧ Űɞɜ űɞɘŰɖŰɐ ɧˊɞɡ əŬɘ ɗŬ 

ɞŭɖɔɖɗŮɑ ůŮ ŰŮɚɘəɧ əɧɛɓɞ. ȹɘŬűɞɟŮŰɘəɎ, əɎɗŮ űɞɟɎ ˊɞɡ ŮəŰŮɚŮɑŰŬɘ əɎˊɞɘŬ Ɏɚɚɖ ŮɜɏɟɔŮɘŬ Ŭˊɧ Űɘɠ 

ˊɟɞŬɜŬűŮɟɧɛŮɜŮɠ, ɞ ɢɟɐůŰɖɠ ɗŬ ŮˊɘůŰɟɏűŮɘ ůŰɞɜ əɧɛɓɞ ŬˊɧűŬůɖɠ ñȺˊɘɚɞɔɐ ȺɜɏɟɔŮɘŬɠò ɔɘŬ Űɖɜ 

Ůˊɘɚɞɔɐ Űɖɠ ŮˊɧɛŮɜɖɠ ŮɜɏɟɔŮɘŬɠ ˊɟɞɠ ŰɏɚŮůɖ.  
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4.2.3.8 Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ȺɔɔɟŬűɐɠ ůŮ ɉɩɟɞ ɀŬɗɐɛŬŰɞɠ 

 

 
ȺɘəɧɜŬ 11 - Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ȺɔɔɟŬűɐɠ ůŮ ɉɩɟɞ ɀŬɗɐɛŬŰɞɠ 

ɇɞ ŭɘɎɔɟŬɛɛŬ Űɖɠ ɡˊɞ-ŭɘŬŭɘəŬůɑŬ ŮɔɔɟŬűɐɠ ůŮ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ (ŭŮɑŰŮ )  ŬˊɞŰɡˊɩɜŮɘ Űɖɜ ŭɘŬŭɘəŬůɑŬ 

ŮɔɔɟŬűɐɠ Űɞɡ ūɞɘŰɖŰɐ ůŮ ɏɜŬɜ ȺɘəɧɜŬ 11 ŭɘŬɗɏůɘɛɞ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ ŮɝŮɘŭɑəŮɡůɖ 

ŬɡŰɐɠ Űɞɡ Ƀɚɘəɞɨ ŭɘŬɔɟɎɛɛŬŰɞɠ ŭɘŬŭɘəŬůɘɩɜ Űɞɡ ūɞɘŰɖŰɐ. ɇɞ ˊŬɟɧɜ ŭɘɎɔɟŬɛɛŬ ɞɟɔŬɜɩɜŮŰŬɘ ůŮ ŭɨɞ 

ŭɘŬŭɟɞɛɏɠ (pools), ŭɘŬɢɤɟɑɕɞɜŰŬɠ ɛŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ Űɘɠ ŭɘŬŭɘəŬůɑŮɠ Űɞɡ ūɞɘŰɖŰɐ Ŭˊɧ ŬɡŰɏɠ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ. ȷɜŬɚɨɞɜŰŬɠ Űɖ ůɡɜɞɚɘəɐ ŭɘŬŭɘəŬůɑŬ ɝŮɢɤɟɑɕɞɡɛŮ ŰɏůůŮɟɘɠ űɎůŮɘɠ: 

ǒ ūɎůɖ ȷɜŬɕɐŰɖůɖɠ 

ǒ ūɎůɖ Ⱥˊɘɚɞɔɐɠ 

ǒ ūɎůɖ ȾŬŰŬɢɩɟɖůɖɠ 

ǒ ūɎůɖ ȺˊɘɓŮɓŬɑɤůɖɠ 

 

ūɎůɖ ȷɜŬɕɐŰɖůɖɠ 

ȼ ŭɘŬŭɘəŬůɑŬ ŮəəɘɜŮɑŰŬɘ ɛŮ Űɖɜ ñȺɔɔɟŬűɐ/ȷˊŮɔɔɟŬűɐ ůŮ ɉɩɟɞ ɀŬɗɐɛŬŰɞɠò, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ ůɖɛŮɑɞ 

Ůɘůɧŭɞɡ Ŭˊɧ Űɞ Ƀɚɘəɧ ŭɘɎɔɟŬɛɛŬ Űɞɡ ūɞɘŰɖŰɐ. ȰˊŮɘŰŬ, ɞ űɞɘŰɖŰɐɠ ŮɘůɎɔŮɘ ŰŬ əɟɘŰɐɟɘŬ ŬɜŬɕɐŰɖůɖɠ ɔɘŬ 

Űɖɜ ŮɨɟŮůɖ Űɞɡ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ ˊɞɡ ŮˊɘɗɡɛŮɑ əŬɘ ŮəŰŮɚŮɑ Űɖɜ ŮɜɏɟɔŮɘŬ ñȷɜŬɕɐŰɖůɖ ɀŬɗɐɛŬŰɞɠò. ɇɞ 

ůɨůŰɖɛŬ ɚŬɛɓɎɜŮɘ Űɞ ŬɑŰɖɛŬ Űɞɡ űɞɘŰɖŰɐ ɔɘŬ ŬɜŬɕɐŰɖůɖ əŬɘ ŮəŰŮɚŮɑ Űɖɜ ŮɜɏɟɔŮɘŬ ñȺɨɟŮůɖ 

ɀŬɗɖɛɎŰɤɜò ŬɜŬɕɖŰɩɜŰŬɠ Űɞɡɠ əŬŰɎɚɚɖɚɞɡɠ, ɓɎůŮɘ Űɤɜ əɟɘŰɖɟɑɤɜ, ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ ůŰɖ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ. ɇɞ ŬˊɞŰɏɚŮůɛŬ ŮˊɘůŰɟɏűŮŰŬɘ ůŰɞɜ űɞɘŰɖŰɐ ɛɏůɤ Űɞɡ ɛɖɜɨɛŬŰɞɠ ñȷˊɞŰŮɚɏůɛŬŰŬ 

ȷɜŬɕɐŰɖůɖɠò. 

 

ūɎůɖ Ⱥˊɘɚɞɔɐɠ 

Ƀ űɞɘŰɖŰɐɠ ɚŬɛɓɎɜŮɘ Űɖɜ ɚɑůŰŬ Űɤɜ ɢɩɟɤɜ ɛŬɗɖɛɎŰɤɜ ɛŮ ɓɎůɖ Űɖɜ ŮəŰɏɚŮůɖ Űɖɠ ŮɜɏɟɔŮɘŬɠ ñȺɛűɎɜɘůɖ 

ȿɑůŰŬɠ ɀŬɗɖɛɎŰɤɜò əŬɘ ˊɟɞɢɤɟɎ ůŰɖɜ ñȺˊɘɚɞɔɐ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠò ŭɘŬɚɏɔɞɜŰŬɠ Űɞɜ ŮˊɘɗɡɛɖŰɧ 

ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ. 

 

ūɎůɖ ȾŬŰŬɢɩɟɖůɖɠ 

ȷűɞɨ ɞ űɞɘŰɖŰɐɠ ŮˊɘɚɏɝŮɘ Űɞɜ ŮˊɘɗɡɛɖŰɧ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ, ŬˊɞůŰɏɚɚŮŰŬɘ ɏɜŬ ɛɐɜɡɛŬ ñȷɑŰɖɛŬ 

ȺɔɔɟŬűɐɠ/ȷˊŮɔɔɟŬűɐɠ ůŮ ɉɩɟɞ ɀŬɗɐɛŬŰɞɠò ůŰɞ ůɨůŰɖɛŬ. ɇɞ ůɨůŰɖɛŬ ɛŮ Űɖɜ ůŮɘɟɎ Űɞɡ ŮəŰŮɚŮɑ Űɖɜ 

ñȺɜɖɛɏɟɤůɖ ɆɡůŰɐɛŬŰɞɠò ɔɘŬ ɜŬ əŬŰŬɢɤɟɐůŮɘ Űɖɜ ŮɔɔɟŬűɐ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, ɖ ɞˊɞɑŬ 

ŬɜŬˊŬɟɑůŰŬŰŬɘ ɛŮ Űɖɜ ɞɜŰɧŰɖŰŬ ñɉɩɟɞɠ ɀŬɗɖɛɎŰɤɜò. 
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ūɎůɖ ȺˊɘɓŮɓŬɑɤůɖɠ 

ɇɏɚɞɠ, ŬəɞɚɞɡɗŮɑ ɖ ŮɜɏɟɔŮɘŬ ñȺˊɘŰɡɢɐɠ Ⱥɜɖɛɏɟɤůɖ;ò ɔɘŬ Űɖɜ ŮˊɘɓŮɓŬɑɤůɖ Űɖɠ ŮˊɘŰɡɢɞɨɠ əŬŰŬɢɩɟɖůɖɠ 

ɛŮ ŰŬ Ůɝɐɠ ŭɨɞ ŮɜŭŮɢɧɛŮɜŬ. ɆŮ ˊŮɟɑˊŰɤůɖ ȷˊɞŰɡɢɑŬɠ ŬˊɞůŰɏɚɚŮŰŬɘ ɀɐɜɡɛŬ ɆűɎɚɛŬŰɞɠ Ůɜɩ ůŮ 

ˊŮɟɑˊŰɤůɖ ȺˊɘŰɡɢɑŬɠ, ɀɐɜɡɛŬ ȺˊɘŰɡɢɑŬɠ. ȷɜŮɝŬɟŰɐŰɤɠ Űɞɡ ŬˊɞŰŮɚɏůɛŬŰɞɠ, ɖ ŭɘŬŭɘəŬůɑŬ ɏˊŮɘŰŬ 

ɞɚɞəɚɖɟɩɜŮŰŬɘ. 

4.2.3.9 Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ɆɡɛɛŮŰɞɢɐɠ ůŮ ȹɟŬůŰɖɟɘɧŰɖŰŬ 

 

 
ȺɘəɧɜŬ 12 - Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ɆɡɛɛŮŰɞɢɐɠ ůŮ ȹɟŬůŰɖɟɘɧŰɖŰŬ 

ɇɞ ŭɘɎɔɟŬɛɛŬ ŭɘŬŭɘəŬůɘɩɜ Űɖɠ ȺɘəɧɜŬ 12 ŬˊɞŰɡˊɩɜŮɘ Űɖɜ ɡˊɞ-ŭɘŬŭɘəŬůɑŬ Űɖɠ ɆɡɛɛŮŰɞɢɐɠ ůŮ 

ȹɟŬůŰɖɟɘɧŰɖŰŬ ɛŬɗɐɛŬŰɞɠ Űɞɡ űɞɘŰɖŰɐ. ȼ ɡˊɧ-ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ ŬˊɞŰŮɚŮɑ ŮɝŮɘŭɑəŮɡůɖ ŬɡŰɐɠ Űɞɡ 

ɞɚɘəɞɨ ŭɘŬɔɟɎɛɛŬŰɞɠ ŭɘŬŭɘəŬůɘɩɜ Űɞɡ ūɞɘŰɖŰɐ. ɇɞ ŭɘɎɔɟŬɛɛŬ ŭɘŬɟɗɟɩɜŮŰŬɘ ůŮ ŭɨɞ ŭɘŬŭɟɞɛɏɠ (pools), 

Űɞɡ ūɞɘŰɖŰɐ əŬɘ Űɞɡ ɆɡůŰɐɛŬŰɞɠ, ŭɘŬɢɤɟɑɕɞɜŰŬɠ Űɘɠ Ůˊɘɛɏɟɞɡɠ ŮɜɏɟɔŮɘŮɠ Űɤɜ ŭɨɞ ŬɡŰɩɜ ŭɟɩɜŰɤɜ. ũɘŬ 

Űɖɜ ŬɜɎɚɡůɖ Űɞɡ ˊŬɟɧɜŰɞɠ ŭɘŬɔɟɎɛɛŬŰɞɠ, ŬɡŰɧ ɗŬ ɢɤɟɘůŰŮɑ ůŮ ˊɏɜŰŮ Ůˊɘɛɏɟɞɡɠ űɎůŮɘɠ: 

ǒ ūɎůɖɠ Ⱥˊɘɚɞɔɐɠ 

ǒ ūɎůɖ Ⱥɚɏɔɢɞɡ ɃɛɎŭŬɠ 

ǒ ūɎůɖ ȹɖɛɘɞɡɟɔɑŬɠ ɃɛɎŭŬɠ 

ǒ ūɎůɖ Ⱥˊɘəɨɟɤůɖɠ ȾŬŰŬɢɩɟɖůɖɠ 

ǒ ūɎůɖ ȺˊɘɓŮɓŬɑɤůɖɠ 

 

ūɎůɖ Ⱥˊɘɚɞɔɐɠ 

ȼ ŭɘŬŭɘəŬůɑŬ ɝŮəɘɜɎ ɛŮ Űɖɜ ñȷɑŰɖůɖ ɆɡɛɛŮŰɞɢɐɠ ůŮ ȹɟŬůŰɖɟɘɧŰɖŰŬò, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ əŬɘ Űɞ ůɖɛŮɑɞ 

Ůɘůɧŭɞɡ Ŭˊɧ Űɞ ɞɚɘəɧ ŭɘɎɔɟŬɛɛŬ ŭɘŬŭɘəŬůɘɩɜ Űɞɡ ūɞɘŰɖŰɐ. ȷəɞɚɞɡɗŮɑ ɖ ñȺˊɘɚɞɔɐ ɉɩɟɞɡ 

ɀŬɗɐɛŬŰɞɠò ɧˊɞɡ ɞ űɞɘŰɖŰɐɠ ŮˊɘɚɏɔŮɘ ɏɜŬ Ŭˊɧ Űɞɡɠ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ ůŰɞɡɠ ɞˊɞɑɞɡɠ ŮɑɜŬɘ 

ŮɔɔŮɔɟŬɛɛɏɜɞɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ɏˊŮŰŬɘ ɖ ñȺˊɘɚɞɔɐ ȹɟŬůŰɖɟɘɧŰɖŰŬɠò əŬŰɎ Űɖɜ ɞˊɞɑŬ ɞ űɞɘŰɖŰɐɠ ˊɟɏˊŮɘ 

ɜŬ ŮˊɘɚɏɝŮɘ ɛɑŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ůŰɖɜ ɞˊɞɑŬ ŮˊɘɗɡɛŮɑ ɜŬ ůɡɛɛŮŰɎůɢŮɘ.  

 

ūɎůɖ Ⱥɚɏɔɢɞɡ ɃɛɎŭŬɠ 

ȷűɞɨ ɞ űɞɘŰɖŰɐɠ ŮˊɘɚɏɝŮɘ Űɖɜ ŮˊɘɗɡɛɖŰɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɖ ɟɞɐ ˊɟɞɢɤɟɎ ůŰɞ əɧɛɓɞ ŬˊɧűŬůɖɠ 

ñȷˊŬɘŰŮɑŰŬɘ ɃɛɎŭŬò, Űɞɡ ɞˊɞɑɞɡ ɞ ůəɞˊɧɠ ŮɑɜŬɘ ɜŬ ŮɚɏɔɝŮɘ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɤɠ ˊɟɞɠ 

Űɖɜ ɨˊŬɟɝɖ ůɢŮŰɘəɐɠ ɞɛɎŭŬɠ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ŬˊŬɘŰŮɑŰŬɘ ɞɛɎŭŬ, ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŮɑɜŬɘ 
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ŭɖɚŬŭɐ ŬŰɞɛɘəɐ, ɞ űɞɘŰɖŰɐɠ ˊɟɞɢɤɟɎ ůŰɖɜ ñɃɚɞəɚɐɟɤůɖ ɆɡɛɛŮŰɞɢɐɠ ůŮ ȹɟŬůŰɖɟɘɧŰɖŰŬò. ɆŮ 

ŬɜŰɑɗŮŰɖ ˊŮɟɑˊŰɤůɖ, ɧˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɞɛɎŭŬ, ɞ űɞɘŰɖŰɐɠ ɞŭɖɔŮɑŰŬɘ ůŰɖɜ űɎůɖ ñȹɖɛɘɞɡɟɔɑŬɠ ɃɛɎŭŬɠò. 

 

ūɎůɖ ȹɖɛɘɞɡɟɔɑŬɠ ɃɛɎŭŬɠ 

ɆŮ ŬɡŰɐ Űɖ űɎůɖ ɞ űɞɘŰɖŰɐɠ ɞűŮɑɚŮɘ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ɞɛɎŭŬ ɔɘŬ ɜŬ ɛˊɞɟɏůŮɘ ɜŬ ɞɚɞəɚɖɟɩůŮɘ Űɖ 

ůɡɛɛŮŰɞɢɐ Űɞɡ ůŰɖɜ ŭɟŬůŰɖɟɘɧŰɖŰŬ. ɀŮŰɎ Űɖɜ ŮɜɏɟɔŮɘŬ ñȹɖɛɘɞɡɟɔɑŬ ɃɛɎŭŬɠò ŬəɞɚɞɡɗŮɑ ɞ əɧɛɓɞɠ 

ŬˊɧűŬůɖɠ ñȺˊɘŰɡɢɑŬ ȹɖɛɘɞɡɟɔɑŬɠ ɃɛɎŭŬɠò ɔɘŬ Űɖɜ ŮˊɘɓŮɓŬɑɤůɖ Űɖɠ ŮˊɘŰɡɢɞɨɠ ŭɖɛɘɞɡɟɔɑŬɠ Űɖɠ 

ɞɛɎŭŬɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ɞɛɎŭŬɠ ɞɚɞəɚɖɟɩɗɖəŮ ŮˊɘŰɡɢɩɠ ɞ űɞɘŰɖŰɐɠ ˊɟɞɢɤɟɎ 

ůŰɖɜ  ñɃɚɞəɚɐɟɤůɖ ɆɡɛɛŮŰɞɢɐɠ ůŮ ȹɟŬůŰɖɟɘɧŰɖŰŬò. ȺɎɜ ɧɛɤɠ ɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ɞɛɎŭŬɠ ŬˊɏŰɡɢŮ, 

ŰɧŰŮ ɖ ɟɞɐ ŮˊɘůŰɟɏűŮɘ ůŰɖɜ ñȺˊɘɚɞɔɐ ȹɟŬůŰɖɟɘɧŰɖŰŬɠò. 

 

ūɎůɖ Ⱥˊɘəɨɟɤůɖɠ əŬɘ ȾŬŰŬɢɩɟɖůɖɠ 

ɀŮŰɎ Űɖɜ ñɃɚɞəɚɐɟɤůɖ ɆɡɛɛŮŰɞɢɐɠ ůŮ ȹɟŬůŰɖɟɘɧŰɖŰŬò ŬˊɞůŰɏɚɚŮŰŬɘ ɏɜŬ ɛɐɜɡɛŬ ñȺɜɖɛɏɟɤůɖ 

ɆɡůŰɐɛŬŰɞɠò ůŰɞ ůɨůŰɖɛŬ. ɆŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ Űɞ ůɨůŰɖɛŬ ŮəŰŮɚŮɑ ñȰɚŮɔɢɞ ȹŮŭɞɛɏɜɤɜò, ɞ ɞˊɞɑɞɠ əŬɘ 

ŬˊɞŰŮɚŮɑ əɧɛɓɞ ŬˊɧűŬůɖɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ŬˊɞŰɡɢɑŬɠ ɖ ɟɞɐ ŮˊɘůŰɟɏűŮɘ ůŰɖɜ ñȺˊɘɚɞɔɐ 

ȹɟŬůŰɖɟɘɧŰɖŰŬɠò, Ůɜɩ ůŮ ˊŮɟɑˊŰɤůɖ ŮˊɘŰɡɢɑŬɠ ɖ ɟɞɐ ˊɟɞɢɤɟɎ ůŰɖɜ ŮɜɏɟɔŮɘŬ ñȺɜɖɛɏɟɤůɖ 

ɆɡůŰɐɛŬŰɞɠò ɔɘŬ Űɖɜ əŬŰŬɢɩɟɖůɖ Űɤɜ ůɢŮŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůŰɖ ɓɎůɖ, ŰŬ ɞˊɞɑŬ ŬɜŬˊŬɟɑůŰŬɜŰŬɘ Ŭˊɧ 

Űɖɜ ɞɜŰɧŰɖŰŬ ȹɟŬůŰɖɟɘɧŰɖŰŮɠ ɀŬɗɖɛɎŰɤɜ. 

 

ūɎůɖ ȺˊɘɓŮɓŬɑɤůɖɠ 

ɆŰɖɜ ŰŮɚɘəɐ űɎůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŮəŰŮɚŮɑŰŬɘ ɞ əɧɛɓɞɠ ŬˊɧűŬůɖɠ ñȺˊɘŰɡɢɐɠ Ⱥɜɖɛɏɟɤůɖ;ò ɔɘŬ Űɖɜ 

ŮˊɘɓŮɓŬɑɤůɖ Űɖɠ ŮˊɘŰɡɢɖɛɏɜɖɠ ŬˊɞɗɐəŮɡůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŰɖ ɓɎůɖ ɛŮ ŭɨɞ ŭɘŬəɟɘŰɎ ˊɘɗŬɜɎ 

ŮɜŭŮɢɧɛŮɜŬ: Űɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ŬˊɞŰɡɢɑŬɠ əŬɘ ŬɡŰɐ Űɖɠ ŮˊɘŰɡɢɑŬɠ. ȷɜŮɝŬɟŰɐŰɤɠ ŬˊɞŰŮɚɏůɛŬŰɞɠ 

ŬˊɞůŰɏɚɚŮŰŬɘ əŬŰɎɚɚɖɚɞ ɛɐɜɡɛŬ ůŰɞɜ űɞɘŰɖŰɐ əŬɘ ɏˊŮɘŰŬ ɖ ŭɘŬŭɘəŬůɑŬ ɞɚɞəɚɖɟɩɜŮŰŬɘ. 
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4.2.3.10 Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ȹɖɛɘɞɡɟɔɑŬɠ ɃɛɎŭŬɠ 

 

 
ȺɘəɧɜŬ 13 - Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ȹɖɛɘɞɡɟɔɑŬɠ ɃɛɎŭŬɠ 

ɇɞ ŭɘɎɔɟŬɛɛŬ (ŭŮɑŰŮ ȺɘəɧɜŬ 13) ŬˊɞŰɡˊɩɜŮɘ Űɖɜ ɡˊɞ-ŭɘŬŭɘəŬůɑŬ ȹɖɛɘɞɡɟɔɑŬɠ ɞɛɎŭŬɠ ˊɞɡ ŬˊɞŰŮɚŮɑ 

ŮɝŮɘŭɑəŮɡůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ůɡɛɛŮŰɞɢɐɠ ůŮ ŭɟŬůŰɖɟɘɧŰɖŰŬ. ɇɞ ŭɘɎɔɟŬɛɛŬ ɞɟɔŬɜɩɜŮŰŬɘ ůŮ ŭɨɞ 

ŭɘŬŭɟɞɛɏɠ ūɞɘŰɖŰɐɠ əŬɘ ɆɨůŰɖɛŬ, ŭɘŬɢɤɟɑɕɞɜŰŬɠ ɛŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ Űɘɠ ŮɜɏɟɔŮɘɏɠ Űɞɡ űɞɘŰɖŰɐ Ŭˊɧ 

ŬɡŰɏɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ũɘŬ Űɖɜ ŬɜɎɚɡůɐ Űɞɡ, ɗŬ ŭɘŬɢɤɟɑůɞɡɛŮ Űɞ ŭɘɎɔɟŬɛɛŬ ůŮ ŰɏůůŮɟɘɠ Ůˊɘɛɏɟɞɡɠ 

űɎůŮɘɠ: 

 

ǒ ūɎůɖ Ʉɟɞůɗɐəɖɠ ɀŮɚɩɜ 

ǒ ūɎůɖ Ⱥɚɏɔɢɞɡ əŬɘ ȷůűɎɚŮɘŬɠ 

ǒ ūɎůɖ Ⱥɚɏɔɢɞɡ ɄɚɖɟɧŰɖŰŬɠ 

ǒ ūɎůɖ Ƀɚɞəɚɐɟɤůɖɠ 

 

ūɎůɖ Ʉɟɞůɗɐəɖɠ ɀŮɚɩɜ 

ȼ ŭɘŬŭɘəŬůɑŬ ɝŮəɘɜɎ ůŰɖɜ ˊŬɟɞɨůŬ űɎůɖ ɛŮ Űɞ ɔŮɔɞɜɧɠ/Ŭɟɢɘəɐ əŬŰɎůŰŬůɖ ñȹɖɛɘɞɡɟɔɑŬ ɃɛɎŭŬɠò, ɖ 

ɞˊɞɑŬ ŮɑɜŬɘ əŬɘ Űɞ ůɖɛŮɑɞ Ůɘůɧŭɞɡ Ŭˊɧ Űɖ ŭɘŬŭɘəŬůɑŬ ůɡɛɛŮŰɞɢɐɠ ůŮ ŭɟŬůŰɖɟɘɧŰɖŰŬ. ȰˊŮɘŰŬ, ŮəŰŮɚŮɑŰŬɘ 

ɖ ŮɜɏɟɔŮɘŬ ñɄɟɞůɗɐəɖ ɀŮɚɩɜò ůŰɖɜ ɞˊɞɑŬ ɞ űɞɘŰɖŰɐɠ ŮˊɘɚɏɔŮɘ ŰŬ ɛɏɚɖ ˊɞɡ ŮˊɘɗɡɛŮɑ ɜŬ ˊɟɞůɗɏůŮɘ 

ůŰɖɜ ɡˊɧ ŭɖɛɘɞɡɟɔɑŬ ɞɛɎŭŬ Űɞɡ. 

 

ūɎůɖ Ⱥɚɏɔɢɞɡ əŬɘ ȷůűɎɚŮɘŬɠ 

ɀŮŰɎ Űɖɜ ˊɟɞůɗɐəɖ Űɤɜ ɛŮɚɩɜ ɖ ŭɘŬŭɘəŬůɑŬ ɞŭɖɔŮɑŰŬɘ ůŰɞɜ əɧɛɓɞ ŬˊɧűŬůɖɠ ñȺɑɜŬɘ ɞɛɎŭŬ ɡɣɖɚɐɠ 

ȷůűɎɚŮɘŬɠò ɛŮ Űɞɜ ɞˊɞɑɞ əŬɗɞɟɑɕŮŰŬɘ ɖ əɟɘŰɘəɧŰɖŰŬ Űɖɠ ŮˊɘɓŮɓŬɑɤůɖɠ ɏɜŰŬɝɖɠ Űɤɜ ɛŮɚɩɜ ůŰɖɜ ɞɛɎŭŬ. 

Ƀ əɧɛɓɞɠ ŬˊɧűŬůɖɠ ɏɢŮɘ ŭɨɞ ˊɘɗŬɜɎ ŮɜŭŮɢɧɛŮɜŬ.  

ɆŮ ˊŮɟɑˊŰɤůɖ ɁŬɘ, ɏɢɞɡɛŮ əɟɘŰɘəɧŰɖŰŬ ŮˊɘɓŮɓŬɑɤůɖɠ, ɞˊɧŰŮ Űɞ ůɨůŰɖɛŬ ɚŬɛɓɎɜŮɘ ɏɜŬ ȷɑŰɖɛŬ 

Ⱥɜɖɛɏɟɤůɖɠ ɀŮɚɩɜ əŬɘ ŮəŰŮɚŮɑ Űɖɜ ŮɜɏɟɔŮɘŬ ñȺɜɖɛɏɟɤůɖ ɀŮɚɩɜò ɩůŰŮ ɜŬ ŬˊɞůŰŬɚŮɑ ůɢŮŰɘəɐ 
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ˊɟɧůəɚɖůɖ ůŰŬ ɛɏɚɖ Űɖɠ Űɖɠ ɡˊɧ ŭɖɛɘɞɡɟɔɑŬ ɞɛɎŭŬɠ. ȾɎɗŮ ɛɏɚɞɠ Űɖɠ ɞɛɎŭŬɠ ɏˊŮɘŰŬ ɛŮ Űɖɜ ůŮɘɟɎ Űɞɡ 

ˊɟɏˊŮɘ ɜŬ ŬˊɞŭŮɢɗŮɑ ɐ ɜŬ ŬɟɜɖɗŮɑ Űɖ ůɡɛɛŮŰɞɢɐ. 

ɆŰɖ ˊŮɟɑˊŰɤůɖ Űɞɡ ȳɢɘ, ŭŮɜ ŬˊŬɘŰŮɑŰŬɘ ŮˊɘɓŮɓŬɑɤůɖ ůɡɛɛŮŰɞɢɐɠ, ɞˊɧŰŮ ɖ ɟɞɐ ɛŮŰŬűɏɟŮŰŬɘ ɎɛŮůŬ ůŰɞɜ 

ɏɚŮɔɢɞ ˊɚɖɟɧŰɖŰŬɠ (Űɖɠ ɞɛɎŭŬɠ). 

 

ūɎůɖ Ⱥɚɏɔɢɞɡ ɄɚɖɟɧŰɖŰŬɠ 

ɆŰɖ ůɡɜɏɢŮɘŬ Űɖɠ űɎůɖɠ Ůɚɏɔɢɞɡ əŬɘ ŬůűɎɚŮɘŬɠ ŬəɞɚɞɡɗŮɑ ɏɜŬɠ ŬəɧɛŬ əɧɛɓɞɠ ŬˊɧűŬůɖɠ ɛŮ ɧɜɞɛŬ 

ñȺɑɜŬɘ ɖ ɞɛɎŭŬ ˊɚɐɟɖɠò, ůŰɧɢɞɠ Űɞɡ ɞˊɞɑɞɡ ŮɑɜŬɘ ɞ ɏɚŮɔɢɞɠ Űɞɡ ŬˊŬɘŰɞɨɛŮɜɞɡ Ŭɟɘɗɛɞɨ ɛŮɚɩɜ Űɖɠ 

ɞɛɎŭŬɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ɞɛɎŭŬ ŭŮɜ ŮɑɜŬɘ ˊɚɐɟɖɠ, ɖ ɟɞɐ ŮˊɘůŰɟɏűŮɘ ůŰɖɜ ́ ɟɞůɗɐəɖ ɛŮɚɩɜ ɩůŰŮ ɜŬ 

ůɡɛˊɚɖɟɤɗŮɑ ɖ ɞɛɎŭŬ. ɆŮ ŬɜŰɑɗŮŰɖ ˊŮɟɑˊŰɤůɖ, ɖ ŭɘŬŭɘəŬůɑŬ ˊɟɞɢɤɟɎ ůŰɖɜ űɎůɖ ɞɚɞəɚɐɟɤůɖɠ. 

 

ūɎůɖ Ƀɚɞəɚɐɟɤůɖɠ 

ɆŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ əŬɘ Ŭűɞɨ ɏɢŮɘ ɞɚɞəɚɖɟɤɗŮɑ ɖ ůɡɛˊɚɐɟɤůɖ Űɤɜ ɛŮɚɩɜ ŮəŰŮɚŮɑŰŬɘ ɖ ŮɜɏɟɔŮɘŬ 

ñɃɚɞəɚɐɟɤůɖ ȹɖɛɘɞɡɟɔɑŬɠ ɃɛɎŭŬɠò əŬɘ ŬˊɞůŰɏɚɚŮŰŬɘ ɏɜŬ ɛɐɜɡɛŬ ůŰɞ ůɨůŰɖɛŬ ɔɘŬ ñȺɜɖɛɏɟɤůɖ 

ɆɡůŰɐɛŬŰɞɠò. ɇɞ ůɨůŰɖɛŬ Ŭˊɧ Űɖɜ ɛŮɟɘɎ Űɞɡ ɚŬɛɓɎɜŮɘ ŬɡŰɧ Űɞ ɛɐɜɡɛŬ əŬɘ ŮəŰŮɚŮɑ Űɖɜ ŮɜɏɟɔŮɘŬ 

ñȷˊɞůŰɞɚɐ Ⱥɘŭɞˊɞɑɖůɖɠ ůŰŬ ɀɏɚɖò ɔɘŬ Űɖɜ Ůɜɖɛɏɟɤůɖ Űɤɜ ɛŮɚɩɜ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŮˊɘŰɡɢɐ ŭɖɛɘɞɡɟɔɑŬ 

Űɖɠ ɞɛɎŭŬɠ. ɇɏɚɞɠ, ɞ űɞɘŰɖŰɐɠ (ŭɖɛɘɞɡɟɔɧɠ Űɖɠ ɞɛɎŭŬɠ) ɚŬɛɓɎɜŮɘ ñȺɜɖɛŮɟɤŰɘəɧ ɀɐɜɡɛŬò Ŭˊɧ Űɞ 

ůɨůŰɖɛŬ ˊɞɡ ŮˊɘɓŮɓŬɘɩɜŮɘ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ (ŭɖɛɘɞɡɟɔɑŬɠ ɞɛɎŭŬɠ). 

4.2.3.11 ȹɘŬŭɘəŬůɑŬ ȹɘŬɢŮɑɟɘůɖɠ ɉɟɖůŰɩɜ (ȹɘŬɢŮɘɟɘůŰɏɠ) 

 

 
ȺɘəɧɜŬ 14 - ȹɘŬŭɘəŬůɑŬ ȹɘŬɢŮɑɟɘůɖɠ ɉɟɖůŰɩɜ Ŭˊɧ Űɞɜ ȹɘŬɢŮɘɟɘůŰɐ 

ɇɞ ŭɘɎɔɟŬɛɛŬ (ŭŮɑŰŮ ȺɘəɧɜŬ 14) ŬˊɞŰɡˊɩɜŮɘ Űɖɜ ŭɘŬŭɘəŬůɑŬ ŭɘŬɢŮɑɟɘůɖɠ ɢɟɖůŰɩɜ Ŭˊɧ Űɖɜ ˊɚŮɡɟɎ Űɤɜ 

ŭɘŬɢŮɘɟɘůŰɩɜ. ɇɞ ŭɘɎɔɟŬɛɛŬ ɞɟɔŬɜɩɜŮŰŬɘ ůŮ ŭɨɞ ŭɘŬŭɟɞɛɏɠ, ŬɡŰɐ Űɞɡ ȹɘŬɢŮɘɟɘůŰɐ əŬɘ ŬɡŰɐ Űɞɡ 

ɆɡůŰɐɛŬŰɞɠ. ũɘŬ Űɖɜ ŬɜɎɚɡůɖ ŬɡŰɞɨ Űɞɡ ŭɘŬɔɟɎɛɛŬŰɞɠ ɗŬ ɝŮɢɤɟɑůɞɡɛŮ Űɘɠ Ůɝɐɠ űɎůŮɘɠ: 

 

ǒ ūɎůɖ Ⱥɘůɧŭɞɡ əŬɘ ȷɟɢɘəɐɠ Ⱥˊɘɚɞɔɐɠ 

ǒ ūɎůɖ Ⱥˊɘɚɞɔɐɠ ȺɜɏɟɔŮɘŬɠ ȹɘŬɢŮɑɟɘůɖɠ 

ǒ ūɎůɖ Ⱥˊɘəɨɟɤůɖɠ 

ǒ ūɎůɖ ȹɘŬɢŮɑɟɘůɖɠ ȹɘŬɔɟŬűɐɠ/ȷˊŮɜŮɟɔɞˊɞɑɖůɖɠ 

ǒ ūɎůɖ Ⱥɜɖɛɏɟɤůɖɠ ȸɎůɖɠ ȹŮŭɞɛɏɜɤɜ 

ǒ ūɎůɖ Ⱥɘŭɞˊɞɑɖůɖɠ 
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ūɎůɖ Ⱥɘůɧŭɞɡ əŬɘ ȷɟɢɘəɐɠ Ⱥˊɘɚɞɔɐɠ 

ȼ ŭɘŬŭɘəŬůɑŬ ɝŮəɘɜɎ ɛŮ Űɞ ɔŮɔɞɜɧɠ ñȺɑůɞŭɞɠ ůŰɞ ɆɨůŰɖɛŬò əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŬəɞɚɞɡɗŮɑ ɖ ˊɟɩŰɖ 

ŮɜɏɟɔŮɘŬ ñȺɛűɎɜɘůɖ ȿɑůŰŬɠ ɉɟɖůŰɩɜò. ȰˊŮɘŰŬ, ɖ ɟɞɐ űŰɎɜŮɘ ůŰɞɜ ˊɟɩŰɞ əɧɛɓɞ ŬˊɧűŬůɖɠ ñȺˊɘɚɞɔɐ 

ȺɜɏɟɔŮɘŬɠò ɛŮ ŭɨɞ əɨɟɘŮɠ Ůˊɘɚɞɔɏɠ. ȼ ˊɟɩŰɖ ŮɑɜŬɘ ɖ ñȷˊɞůɨɜŭŮůɖò ɛŮ Űɖɜ ɞˊɞɑŬ ɞ ɢɟɐůŰɖɠ ŰŮɟɛŬŰɑɕŮɘ 

Űɖɜ ŭɘŬŭɘəŬůɑŬ əŬɘ ɖ ŭŮɨŰŮɟɖ ŮɑɜŬɘ ɖ ñȺˊɘɚɞɔɐ ɉɟɐůŰɖò ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɞɡ ŮˊɘɗɡɛɖŰɞɨ ɢɟɐůŰɖ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ˊɟɞɠ ŭɘŬɢŮɑɟɘůɖ. 

 

ūɎůɖ Ⱥˊɘɚɞɔɐɠ ȺɜɏɟɔŮɘŬɠ ȹɘŬɢŮɑɟɘůɖɠ 

ȷɛɏůɤɠ ɛŮŰɎ Űɖɜ Ůˊɘɚɞɔɐ Űɞɡ ɢɟɐůŰɖ, ɞ ŭɘŬɢŮɘɟɘůŰɐɠ ɞŭɖɔŮɑŰŬɘ ůŮ ɏɜŬɜ ɜɏɞ əɧɛɓɞ ŬˊɧűŬůɖɠ ñȺˊɘɚɞɔɐ 

ȺɜɏɟɔŮɘŬɠò ɛŮ ŭɨɞ ŭɘŬɗɏůɘɛŮɠ ɚŮɘŰɞɡɟɔɑŮɠ, ñɇɟɞˊɞˊɞɑɖůɖ ɆŰɞɘɢŮɑɤɜ ɉɟɐůŰɖò ɔɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ 

ůŰɞɘɢŮɑɤɜ Űɞɡ ɢɟɐůŰɖ əŬɘ Űɖɜ ñȷˊŮɜŮɟɔɞˊɞɑɖůɖ/ȹɘŬɔɟŬűɐ ɉɟɐůŰɖò ɔɘŬ Űɖɜ ŬˊŮɜŮɟɔɞˊɞɑɖůɖ ɐ 

ŭɘŬɔɟŬűɐ Űɞɡ ɚɞɔŬɟɘŬůɛɞɨ Űɞɡ ŮˊɘɚŮɔɛɏɜɞɡ ɢɟɐůŰɖ. 

 

ūɎůɖ Ⱥˊɘəɨɟɤůɖɠ 

ũɘŬ Űɖɜ ɡˊɞ-ɟɞɐ Űɖɠ Űɟɞˊɞˊɞɑɖůɖɠ ůŰɞɘɢŮɑɤɜ Űɞ ůɨůŰɖɛŬ ɚŬɛɓɎɜŮɘ Űɞ ɛɐɜɡɛŬ ñȰɚŮɔɢɞɠ ɆŰɞɘɢŮɑɤɜò 

əŬɘ ŮəŰŮɚŮɑ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ŮɜɏɟɔŮɘŬ ñȰɚŮɔɢɞɠ ɆŰɞɘɢŮɑɤɜò. ȰˊŮŰŬɘ ɞ əɧɛɓɞɠ ŬˊɧűŬůɖɠ ñȺˊɘŰɡɢɐɠ 

ȰɚŮɔɢɞɠò. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ ɏɚŮɔɢɞɠ ŬˊɞŰɨɢŮɘ Űɞ ůɨůŰɖɛŬ ŬˊɞůŰɏɚɚŮɘ ñɀɐɜɡɛŬ ɆűɎɚɛŬŰɞɠò əŬɘ ɖ 

ɟɞɐ ŮˊɘůŰɟɏűŮŰŬɘ ůŰɖɜ Ůˊɘɚɞɔɐ ŭɘŬɢŮɘɟɘůŰɘəɐɠ ŮɜɏɟɔŮɘŬɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ŮˊɘŰɡɢɞɨɠ Ůɚɏɔɢɞɡ ɖ ɟɞɐ 

ˊɟɞɢɤɟɎ ůŰɖɜ əŬŰŬɢɩɟɖůɖ Űɤɜ (Űɟɞˊɞˊɞɘɖɛɏɜɤɜ) ůŰɞɘɢŮɑɤɜ (Űɞɡ ɢɟɐůŰɖ) ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ (ŭŮɑŰŮ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ ñȺɜɖɛɏɟɤůɖ ɆɡůŰɐɛŬŰɞɠò). 

 

ūɎůɖ ȹɘŬɢŮɑɟɘůɖɠ ȹɘŬɔɟŬűɐɠ/ȷˊŮɜŮɟɔɞˊɞɑɖůɖɠ 

ũɘŬ Űɖɜ ŮɜɏɟɔŮɘŬ ñȷˊŮɜŮɟɔɞˊɞɑɖůɖ/ȹɘŬɔɟŬűɐ ɉɟɐůŰɖò Űɞ ůɨůŰɖɛŬ, Ůűɧůɞɜ ɞ ɢɟɐůŰɖɠ ŮˊɘɓŮɓŬɘɩůŮɘ 

Űɖɜ ŮɜɏɟɔŮɘŬ ŬɡŰɐ, ɛŮ Űɖ ůŮɘɟɎ Űɞɡ ŮəŰŮɚŮɑ ɏɚŮɔɢɞ ñȰɢŮɘ ɞ ɉɟɐůŰɖɠ ȹɟŬůŰɖɟɘɧŰɖŰŬ ɐ ɉɩɟɞɡɠ 

ɀŬɗɖɛɎŰɤɜò. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ ɢɟɐůŰɖɠ ɏɢŮɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɐ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ, ŰɧŰŮ ŮəŰŮɚŮɑŰŬɘ 

ñȷˊŮɜŮɟɔɞˊɞɑɖůɖ ɉɟɐůŰɖò ɔɘŬ Űɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ŬəŮɟŬɘɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ 

ɢɟɐůŰɖɠ ŭŮɜ ɏɢŮɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɐ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ, ŰɧŰŮ ŮəŰŮɚŮɑŰŬɘ ŬˊŮɡɗŮɑŬɠ ñȹɘŬɔɟŬűɐ 

ɉɟɐůŰɖò. ȰˊŮɘŰŬ ŬəɞɚɞɡɗŮɑ ɖ ŮɜɏɟɔŮɘŬ ñȺɜɖɛɏɟɤůɖ ɆɡůŰɐɛŬŰɞɠò ɛŮ Űɖɜ ɞˊɞɑŬ Űɞ ůɨůŰɖɛŬ 

ŮɜɖɛŮɟɩɜŮɘ ŰŬ ŭŮŭɞɛɏɜŬ (ŭɖɚ. ŮɑŰŮ ŬɚɚɎɕŮɘ Űɖɜ əŬŰɎůŰŬůɖ Űɞɡ ɚɞɔŬɟɘŬůɛɞɨ Űɞɡ ɢɟɐůŰɖ ŮɑŰŮ Űɞɜ 

ŭɘŬɔɟɎűŮɘ) ůŰɖ ɓɎůɖ. 

 

ūɎůɖ Ⱥɘŭɞˊɞɑɖůɖɠ 

ɇɏɚɞɠ, ɖ ɟɞɐ əŬŰŬɚɐɔŮɘ ůŮ əɧɛɓɞ ŬˊɧűŬůɖɠ ñȺˊɘŰɡɢɐɠ Ⱥɜɖɛɏɟɤůɖò ɔɘŬ Űɖɜ ŮˊɘɓŮɓŬɑɤůɖ Űɖɠ 

ŮˊɘŰɡɢɞɨɠ Ůɜɖɛɏɟɤůɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ŮˊɘŰɡɢɑŬɠ ŮˊɘůŰɟɏűŮŰŬɘ ñɀɐɜɡɛŬ ȺˊɘŰɡɢɑŬɠò, 

ŭɘŬűɞɟŮŰɘəɎ ŬˊɞůŰɏɚɚŮŰŬɘ ñɀɐɜɡɛŬ ɆűɎɚɛŬŰɞɠò. ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ, ɖ ɟɞɐ ŮˊɘůŰɟɏűŮɘ ůŰɞɜ əɧɛɓɞ 

ŬˊɧűŬůɖɠ Űɞɡ ŭɘŬɢŮɘɟɘůŰɐ ñȺˊɘɚɞɔɐ ȺɜɏɟɔŮɘŬɠò. 
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4.2.3.12 ȹɘŬŭɘəŬůɑŬ ȹɘŬɢŮɑɟɘůɖɠ ɉɟɖůŰɩɜ (ɉɟɐůŰŮɠ) 

 
ȺɘəɧɜŬ 15 - ȹɘŬŭɘəŬůɑŬ ȹɘŬɢŮɑɟɘůɖɠ ȿɞɔŬɟɘŬůɛɞɨ Ŭˊɧ Űɞɜ ɉɟɐůŰɖ 

 

ɇɞ ŭɘɎɔɟŬɛɛŬ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 15Error! Reference source not found.) ŬˊɞŰɡˊɩɜŮɘ Űɖɜ 

ůɡɜɞɚɘəɐ ŭɘŬŭɘəŬůɑŬ ŭɘŬɢŮɑɟɘůɖɠ ɢɟɖůŰɩɜ Ŭˊɧ Űɖɜ ˊɚŮɡɟɎ Ůɜɧɠ Ŭˊɚɞɨ ɢɟɐůŰɖ (ūɞɘŰɖŰɐ, ȾŬɗɖɔɖŰɐ). 

ɇɞ ŭɘɎɔɟŬɛɛŬ ɞɟɔŬɜɩɜŮŰŬɘ ůŮ ŭɨɞ ŭɘŬŭɟɞɛɏɠ, ŬɡŰɐ Űɞɡ ɉɟɐůŰɖ əŬɘ ŬɡŰɐ Űɞɡ ɆɡůŰɐɛŬŰɞɠ, əɎɜɞɜŰŬɠ 

ůŬűɏɠ ˊɞɘŮɠ ŮɑɜŬɘ ɞɘ ŮɜɏɟɔŮɘŮɠ Űɤɜ ɢɟɖůŰɩɜ əŬɘ ˊɞɘŮɠ ɞɘ ŮɜɏɟɔŮɘŮɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ȼ ŬɜɎɚɡůɖ ŬɡŰɐɠ 

Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŮ ˊɏɜŰŮ űɎůŮɘɠ: 

 

ǒ ūɎůɖ Ⱥɘůɧŭɞɡ əŬɘ ȷɡɗŮɜŰɘəɞˊɞɑɖůɖɠ 

ǒ ūɎůɖ ȹɖɛɘɞɡɟɔɑŬɠ ȿɞɔŬɟɘŬůɛɞɨ 

ǒ ūɎůɖ ȹɘŬɢŮɑɟɘůɖɠ ȿɞɔŬɟɘŬůɛɞɨ 

ǒ ūɎůɖ ȹɘŬɔɟŬűɐɠ ȿɞɔŬɟɘŬůɛɞɨ 

ǒ ūɎůɖ Ⱥɘŭɞˊɞɑɖůɖɠ 

 

ūɎůɖ Ⱥɘůɧŭɞɡ əŬɘ ȷɡɗŮɜŰɘəɞˊɞɑɖůɖɠ 

ȼ ŭɘŬŭɘəŬůɑŬ ɝŮəɘɜɎ ɛŮ Űɞ ɔŮɔɞɜɧɠ ñȺɑůɞŭɞɠ ůŰɞ ɆɨůŰɖɛŬò əŬɘ ɞ ɢɟɐůŰɖɠ ŬɡɗŮɜŰɘəɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɖɠ 

ŭɘŬŭɘəŬůɑŬɠ ñȷɡɗŮɜŰɘəɞˊɞɑɖůɖ ɉɟɐůŰɖò, ɖ ɞˊɞɑŬ ɏɢŮɘ ŬɜŬɚɡɗŮɑ ɐŭɖ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ ɝŮɢɤɟɘůŰɧ 

ŭɘɎɔɟŬɛɛŬ. 

 

ūɎůɖ ȹɖɛɘɞɡɟɔɑŬɠ ȿɞɔŬɟɘŬůɛɞɨ 

ȷɛɏůɤɠ ɛŮŰɎ Űɖɜ ŮˊɘŰɡɢɐ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ ɖ ɟɞɐ ɛŮŰŬɓŬɑɜŮɘ ůŰɞɜ ɏɚŮɔɢɞ ñɈˊɎɟɢŮɘ ȿɞɔŬɟɘŬůɛɧɠò, ɞ 

ɞˊɞɑɞɠ ŮɚɏɔɢŮɘ Ŭɜ ɔɘŬ Űɞɜ ŬɡɗŮɜŰɘəɞˊɞɘɖɛɏɜɞ ɢɟɐůŰɖ ɡˊɎɟɢŮɘ əɎˊɞɘɞɠ ɡˊɎɟɢɤɜ Űɞˊɘəɧɠ ɚɞɔŬɟɘŬůɛɧɠ 

ˊɞɡ ɜŬ ŬɜŰɘůŰɞɘɢŮɑ. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ, ŰɧŰŮ əŬɚŮɑŰŬɘ ɖ ɡˊɞ-ŭɘŬŭɘəŬůɑŬ ŮɔɔɟŬűɐɠ ˊɞɡ ŬɜŬɚɨŮŰŬɘ ůŮ 

ɝŮɢɤɟɘůŰɧ ŭɘɎɔɟŬɛɛŬ (ŭŮɑŰŮ ȺɘəɧɜŬ 16), Ůɜɩ ůŮ ˊŮɟɑˊŰɤůɖ ŮˊɘŰɡɢɑŬɠ ɖ ɟɞɐ ˊɟɞɢɤɟɎ ůŰɖɜ ŮˊɧɛŮɜɖ 

űɎůɖ ŬˊŮɡɗŮɑŬɠ. ȾŬɘ ůŰɘɠ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ ɞ ɢɟɐůŰɖɠ ˊɟɞɢɤɟɎ ůŰɖɜ űɎůɖ ŭɘŬɢŮɑɟɘůɖɠ ɚɞɔŬɟɘŬůɛɞɨ. 

 

ūɎůɖ ȹɘŬɢŮɑɟɘůɖɠ ȿɞɔŬɟɘŬůɛɞɨ 

Ƀ ɢɟɐůŰɖɠ ɞŭɖɔŮɑŰŬɘ ůŰɞɜ əɧɛɓɞ ŬˊɧűŬůɖɠ çȺˊɘɚɞɔɐ ȺɜɏɟɔŮɘŬɠè ɛŮ ŰɟŮɘɠ Ůˊɘɚɞɔɏɠ: (Ŭ) çȹɘŬɔɟŬűɐ 

ȿɞɔŬɟɘŬůɛɞɨè, ɔɘŬ ɜŬ ɝŮəɘɜɐůŮɘ Űɖ űɎůɖ ŭɘŬɔɟŬűɐɠ Űɞɡ ɚɞɔŬɟɘŬůɛɞɨ Űɞɡ, (ɓ) çȺˊŮɝŮɟɔŬůɑŬ Ʉɟɞűɑɚè 

ɔɘŬ Űɖɜ Űɟɞˊɞˊɞɑɖůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɞɡ, ɛŮŰɎ Űɖɜ ɞˊɞɑŬ ɖ ɟɞɐ ŮˊɘůŰɟɏűŮɘ ůŰɞɜ əɧɛɓɞ çȺˊɘɚɞɔɐ 

ȺɜɏɟɔŮɘŬɠè ɩůŰŮ ɞ ɢɟɐůŰɖɠ ɜŬ ɛˊɞɟŮɑ ɜŬ ŮəŰŮɚɏůŮɘ əŬɘ ɎɚɚŮɠ ŮɜɏɟɔŮɘŮɠ, əŬɘ (ɔ) çȷˊɞůɨɜŭŮůɖè, ɖ ɞˊɞɑŬ 

ɞŭɖɔŮɑ ůŰɞ ŰŮɚɘəɧ ɔŮɔɞɜɧɠ əŬɘ ŰŮɟɛŬŰɑɕŮɘ Űɖ ůɨɜɞŭɞ əŬɘ ůɡɜŮˊɩɠ əŬɘ Űɖɜ ɧɚɖ ŭɘŬŭɘəŬůɑŬ. 
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ūɎůɖ ȹɘŬɔɟŬűɐɠ ȿɞɔŬɟɘŬůɛɞɨ 

ȷɜ ɞ ɢɟɐůŰɖɠ ŮˊɘɚɏɝŮɘ Űɖ ŭɘŬɔɟŬűɐ, ŰɧŰŮ ɏˊŮŰŬɘ ɖ ŮˊɘɓŮɓŬɑɤůɖ ɛɏůɤ Űɖɠ ŮɜɏɟɔŮɘŬɠ ñȺˊɘɓŮɓŬɑɤůɖ 

ȷɘŰɐɛŬŰɞɠò, ɛŮ Űɖ ŮˊɘŰɡɢɐ ˊɎɟɞŭɞ Űɖɠ ɞˊɞɑŬɠ ŬˊɞůŰɏɚɚŮŰŬɘ ñȷɑŰɖɛŬ ȹɘŬɔɟŬűɐɠ ȿɞɔŬɟɘŬůɛɞɨò ˊɟɞɠ 

Űɞ ůɨůŰɖɛŬ. ȷɡŰɧ ˊɎɚɘ ɛŮ Űɖ ůŮɘɟɎ Űɞɡ ŮəŰŮɚŮɑ ɏɚŮɔɢɞ ñȰɢŮɘ ɞ ɉɟɐůŰɖɠ ȹɟŬůŰɖɟɘɧŰɖŰŬ ɐ ɉɩɟɞɡɠ 

ɀŬɗɖɛɎŰɤɜò. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ ɢɟɐůŰɖɠ ɏɢŮɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɐ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ, ŰɧŰŮ ŮəŰŮɚŮɑŰŬɘ 

ñȷˊŮɜŮɟɔɞˊɞɑɖůɖ ɉɟɐůŰɖò ɔɘŬ Űɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ŬəŮɟŬɘɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ŬəɞɚɞɡɗŮɑ ɖ 

ŮɜɏɟɔŮɘŬ ñȺɜɖɛɏɟɤůɖ ɆɡůŰɐɛŬŰɞɠò. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ ɢɟɐůŰɖɠ ŭŮɜ ɏɢŮɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɐ ɢɩɟɞɡɠ 

ɛŬɗɖɛɎŰɤɜ, ŰɧŰŮ ŮəŰŮɚŮɑŰŬɘ ŬˊŮɡɗŮɑŬɠ ñȹɘŬɔɟŬűɐ ɉɟɐůŰɖò Ůˊɑůɖɠ ŬəɞɚɞɡɗɞɨɛŮɜɖ Ŭˊɧ Űɖɜ ŮɜɏɟɔŮɘŬ 

ñȺɜɖɛɏɟɤůɖ ɆɡůŰɐɛŬŰɞɠò. ȾŬɘ ůŰɘɠ ŭɨɞ ˊɟɞɖɔɞɨɛŮɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ Ůˊɞɛɏɜɤɠ ŮɜɖɛŮɟɩɜŮŰŬɘ ɖ ɓɎůɖ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ, ŰŬ ɞˊɞɑŬ ŬɜŬˊŬɟɑůŰŬɜŰŬɘ ůŰɞ ŭɘɎɔɟŬɛɛŬ Ŭˊɧ Űɖɜ ɞɜŰɧŰɖŰŬ ɉɟɐůŰŮɠ. 

 

ūɎůɖ Ⱥɘŭɞˊɞɑɖůɖɠ 

ɀŮŰɎ Űɖɜ Ůɜɖɛɏɟɤůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɖ ɟɞɐ ɞŭɖɔŮɑŰŬɘ ůŰɞɜ əɧɛɓɞ ŬˊɧűŬůɖɠ ñȺˊɘŰɡɢɐɠ Ⱥɜɖɛɏɟɤůɖò 

ɔɘŬ Űɖɜ ŮˊɘɓŮɓŬɑɤůɖ Űɖɠ ŮˊɘŰɡɢɑŬɠ Űɖɠ Ůɜɖɛɏɟɤůɖɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ŮˊɘŰɡɢɑŬɠ ñɁŬɘò ŬˊɞůŰɏɚɚŮŰŬɘ 

ñɀɐɜɡɛŬ ȺˊɘŰɡɢɑŬɠò ˊɟɞɠ Űɞɜ ɢɟɐůŰɖ əŬɘ ɖ ɟɞɐ ŰŮɟɛŬŰɑɕŮŰŬɘ ůŰɞ ŰŮɚɘəɧ ɔŮɔɞɜɧɠ. ɆŮ ˊŮɟɑˊŰɤůɖ 

ŬˊɞŰɡɢɑŬɠ ñȳɢɘò ŬˊɞůŰɏɚɚŮŰŬɘ ñɀɐɜɡɛŬ ɆűɎɚɛŬŰɞɠò əŬɘ ɖ ɟɞɐ ŮˊɘůŰɟɏűŮɘ ůŰɞɜ əɧɛɓɞ ñȺˊɘɚɞɔɐ 

ȺɜɏɟɔŮɘŬɠ", ɩůŰŮ ɞ ɢɟɐůŰɖɠ ɜŬ ɛˊɞɟŮɑ ɜŬ ŮˊŬɜŬɚɎɓŮɘ Űɞ ŬɑŰɖɛŬ ɐ ɜŬ ŮˊɘɚɏɝŮɘ ŭɘŬűɞɟŮŰɘəɐ ŮɜɏɟɔŮɘŬ. 

4.2.3.13 Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ȺɔɔɟŬűɐɠ ɉɟɐůŰɖ 

 
ȺɘəɧɜŬ 16 - Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ȺɔɔɟŬűɐɠ ɉɟɐůŰɖ 

ɇɞ ŭɘɎɔɟŬɛɛŬ ůŰɖɜ ȺɘəɧɜŬ 16 ŬˊɞŰɡˊɩɜŮɘ Űɖɜ ɡˊɞ-ŭɘŬŭɘəŬůɑŬ Űɖɠ ŮɔɔɟŬűɐɠ Ůɜɧɠ ɢɟɐůŰɖ ůŰɞ 

ůɨůŰɖɛŬ, ůŰɖɜ ɞˊɞɑŬ ˊŬɟŬˊɏɛˊŮɘ Űɞ əɨɟɘɞ ŭɘɎɔɟŬɛɛŬ ȹɘŬɢŮɑɟɘůɖ ɉɟɖůŰɩɜ (ɉɟɐůŰŮɠ) - Error! 

Reference source not found.. ȼ ɡˊɞ-ŭɘŬŭɘəŬůɑŬ ŮəŰŮɚŮɑŰŬɘ ɛɧɜɞ ɧŰŬɜ, ɛŮŰɎ Űɖɜ ŮˊɘŰɡɢɐ 

çȷɡɗŮɜŰɘəɞˊɞɑɖůɖ ɉɟɐůŰɖè, ɞ ɏɚŮɔɢɞɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ñɈˊɎɟɢŮɘ ȿɞɔŬɟɘŬůɛɧɠò ŮˊɘůŰɟɏɣŮɘ ŬɟɜɖŰɘəɧ 

ŬˊɞŰɏɚŮůɛŬ əŬɘ ůɡɜŮˊɩɠ ŭŮɜ ɡˊɎɟɢŮɘ Űɞˊɘəɐ ŬɜŰɘůŰɞɑɢɘůɖ ɔɘŬ Űɞɜ ŬɡɗŮɜŰɘəɞˊɞɘɖɛɏɜɞ ɢɟɐůŰɖ (ɛŮ 

ɡˊɎɟɢɞɜŰŬ ŬɡɗŮɜŰɘəɞˊɞɘɖɛɏɜɞ ɢɟɐůŰɖ).  
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ɇɞ ŭɘɎɔɟŬɛɛŬ ɞɟɔŬɜɩɜŮŰŬɘ ůŮ ŭɨɞ ŭɘŬŭɟɞɛɏɠ (lanes), Űɞɡ ɆɡůŰɐɛŬŰɞɠ əŬɘ Űɞɡ ɉɟɐůŰɖ. ɇɞ ůɨůŰɖɛŬ 

ŮəəɘɜŮɑ Űɖɜ ŭɘŬŭɘəŬůɑŬ əŬɘ ŮəŰŮɚŮɑ Űɖɜ ŮɜɏɟɔŮɘŬ ñȹɖɛɘɞɡɟɔɑŬ ȿɞɔŬɟɘŬůɛɞɨò, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŰŬ 

ůŰɞɘɢŮɑŬ ˊɞɡ ɏɢŮɘ ŮˊɘůŰɟɏɣŮɘ ɞ SSO server əŬŰɎ Űɖɜ ŭɘŬŭɘəŬůɑŬ Űɖɠ ȷɡɗŮɜŰɘəɞˊɞɑɖůɖɠ ɉɟɐůŰɖ. ɆŰɖ 

ůɡɜɏɢŮɘŬ, ŮəŰŮɚɞɨɜŰŬɘ ɧɚŮɠ ɞɘ ŮɜɏɟɔŮɘŮɠ ɔɘŬ Űɖɜ əŬŰŬɢɩɟɖůɖ Űɞɡ ɢɟɐůŰɖ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ 

ŮəŰŮɚŮɑŰŬɘ ɞ ɏɚŮɔɢɞɠ ñȺˊɘŰɡɢɐɠ Ⱥɜɖɛɏɟɤůɖò. ɆŮ ˊŮɟɑˊŰɤůɖ ŮˊɘŰɡɢɑŬɠ ɞ ɢɟɐůŰɖɠ ŮɜɖɛŮɟɩɜŮŰŬɘ ɛŮ 

ñɀɐɜɡɛŬ ȺˊɘŰɡɢɑŬɠò, Ůɜɩ ůŮ ˊŮɟɑˊŰɤůɖ ŬˊɞŰɡɢɑŬɠ ɚŬɛɓɎɜŮɘ ñɀɐɜɡɛŬ ɆűɎɚɛŬŰɞɠò, əŬɘ ɖ ɟɞɐ 

ŰŮɟɛŬŰɑɕŮŰŬɘ. 

4.2.3.14 Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ȺˊŮɝŮɟɔŬůɑŬɠ ɆŰɞɘɢŮɑɤɜ (ɉɟɖůŰɩɜ) 

 

 
ȺɘəɧɜŬ 17 - Ɉˊɞ-ȹɘŬŭɘəŬůɑŬ ȺˊŮɝŮɟɔŬůɑŬɠ ɆŰɞɘɢŮɑɤɜ ɉɟɐůŰɖ 

ɇɞ ŭɘɎɔɟŬɛɛŬ ˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 17, ŬˊŮɘəɞɜɑɕŮɘ Űɖɜ ŭɘŬŭɘəŬůɑŬ ŮˊŮɝŮɟɔŬůɑŬɠ ůŰɞɘɢŮɑɤɜ 

Űɞɡ ɢɟɐůŰɖ. ɃɟɔŬɜɩɜŮŰŬɘ ůŮ ŭɨɞ ŭɘŬŭɟɞɛɏɠ, Űɞɡ ɉɟɐůŰɖ əŬɘ Űɞɡ ɆɡůŰɐɛŬŰɞɠ, ɔɘŬ Űɞ ůŬűɐ ŭɘŬɢɤɟɘůɛɧ 

Űɤɜ ŮɜŮɟɔŮɘɩɜ Űɞɡ ɢɟɐůŰɖ ŬɚɚɎ əŬɘ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ŪŬ ŬɜŬɚɨůɞɡɛŮ Űɞ ŭɘɎɔɟŬɛɛŬ ůŮ ŰɟŮɘɠ Ůˊɘɛɏɟɞɡɠ 

űɎůŮɘɠ: 

 

ǒ ūɎůɖ ȺɘůŬɔɤɔɐɠ ȹŮŭɞɛɏɜɤɜ 

ǒ ūɎůɖ Ⱥˊɘəɨɟɤůɖɠ 

ǒ ūɎůɖ ȷˊɞɗɐəŮɡůɖɠ 

 

ūɎůɖ ȺɘůŬɔɤɔɐɠ ȹŮŭɞɛɏɜɤɜ 

ȼ ŭɘŬŭɘəŬůɑŬ ɝŮəɘɜɎ ɛŮ Űɖɜ ñȺˊŮɝŮɟɔŬůɑŬ Ʉɟɞűɑɚò, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ Űɞ ůɖɛŮɑɞ Ůɘůɧŭɞɡ Ŭˊɧ Űɖ ɔɞɜɘəɐ 

ŭɘŬŭɘəŬůɑŬ ñȹɘŬɢŮɑɟɘůɖɠ ɉɟɖůŰɩɜò. ȰˊŮɘŰŬ, ŬəɞɚɞɡɗŮɑ ɖ ŮɜɏɟɔŮɘŬ ñɇɟɞˊɞˊɞɑɖůɖ Ʉɚɖɟɞűɞɟɘɩɜò ɛŮ 

Űɖɜ ɞˊɞɑŬ ɞ ɢɟɐůŰɖɠ ŮˊŮɝŮɟɔɎɕŮŰŬɘ ŰŬ ˊɟɞůɤˊɘəɎ Űɞɡ ůŰɞɘɢŮɑŬ. ɀŮ Űɖɜ ɡˊɞɓɞɚɐ Űɤɜ ŬɚɚŬɔɩɜ 

ŬˊɞůŰɏɚɚŮŰŬɘ ɏɜŬ ɛɐɜɡɛŬ ñȷɑŰɖɛŬ Ⱥɜɖɛɏɟɤůɖɠò ˊɟɞɠ Űɞ ůɨůŰɖɛŬ. 

 

ūɎůɖ Ⱥˊɘəɨɟɤůɖɠ 

ɇɞ ůɨůŰɖɛŬ ɚŬɛɓɎɜŮɘ Űɞ ñȷɑŰɖɛŬ Ⱥɜɖɛɏɟɤůɖɠò əŬɘ ŮəŰŮɚŮɑ ñȰɚŮɔɢɞ ɆŰɞɘɢŮɑɤɜò, ɞ ɞˊɞɑɞɠ ŬˊɞŰŮɚŮɑ 

əɧɛɓɞ ŬˊɧűŬůɖɠ ɔɘŬ Űɖɜ Ůˊɘəɨɟɤůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ɆŮ ˊŮɟɑˊŰɤůɖ ŬˊɞŰɡɢɑŬɠ (Ůˊɘəɨɟɤůɖɠ), ɞ ɢɟɐůŰɖɠ 

ŮˊŬɜɏɟɢŮŰŬɘ ůŰɖɜ ŮɜɏɟɔŮɘŬ ñɇɟɞˊɞˊɞɑɖůɖ ůŰɞɘɢŮɑɤɜò Ůɜɩ ůŮ ˊŮɟɑˊŰɤůɖ ŮˊɘŰɡɢɞɨɠ  Ůˊɘəɨɟɤůɖɠ ɖ ɟɞɐ 

ˊɟɞɢɤɟɎ ůŰɖɜ űɎůɖ ŬˊɞɗɐəŮɡůɖɠ. 

 

ūɎůɖ ȷˊɞɗɐəŮɡůɖɠ 
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ȷűɞɨ ɞɚɞəɚɖɟɤɗŮɑ ɖ Ůˊɘəɨɟɤůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ, Űɞ ůɨůŰɖɛŬ ŮəŰŮɚŮɑ Űɖɜ ŮɜɏɟɔŮɘŬ ñȺɜɖɛɏɟɤůɖ 

ɉɟɖůŰɩɜò ɔɘŬ Űɖ əŬŰŬɢɩɟɖůɖ Űɤɜ (Űɟɞˊɞˊɞɘɖɛɏɜɤɜ) ŭŮŭɞɛɏɜɤɜ ůŰɖ ɓɎůɖ, ŰŬ ɞˊɞɑŬ ŬɜŬˊŬɟɑůŰŬɜŰŬɘ 

Ŭˊɧ Űɖɜ ɞɜŰɧŰɖŰŬ ñɉɟɐůŰŮɠò. ɆŰɖ ůɡɜɏɢŮɘŬ ŬəɞɚɞɡɗŮɑ ɜɏɞɠ əɧɛɓɞɠ ŬˊɧűŬůɖɠ ñȺˊɘŰɡɢɐɠ Ⱥɜɖɛɏɟɤůɖò 

ɔɘŬ Űɖɜ ŮˊɘɓŮɓŬɑɤůɖ Űɖɠ ŮˊɘŰɡɢɞɨɠ əŬŰŬɢɩɟɖůɖɠ. ɇɏɚɞɠ, ŬˊɞůŰɏɚɚɞɜŰŬɘ ɀɖɜɨɛŬŰŬ ɆűɎɚɛŬŰɞɠ əŬɘ 

ȺˊɘŰɡɢɑŬɠ ůŮ ˊŮɟɑˊŰɤůɖ ȷˊɞŰɡɢɑŬɠ əŬɘ ȺˊɘŰɡɢɑŬɠ, ŬɜŰɑůŰɞɘɢŬ, əŬɘ ɏˊŮɘŰŬ ɖ ŭɘŬŭɘəŬůɑŬ ŰŮɟɛŬŰɑɕŮɘ. 

4.2.4 ȹɘŬɔɟɎɛɛŬŰŬ ɆɡůŰŬŰɘəɩɜ 

 

 
ȺɘəɧɜŬ 18 - ȹɘɎɔɟŬɛɛŬ ɆɡůŰŬŰɘəɩɜ Űɖɠ ȺəˊŬɘŭŮɡŰɘəɐɠ ɄɚŬŰűɧɟɛŬɠ 

ɄŮɟɘɔɟŬűɐ Űɞɡ ȹɘŬɔɟɎɛɛŬŰɞɠ ɆɡůŰŬŰɘəɩɜ 

ɇɞ ŭɘɎɔɟŬɛɛŬ ůɡůŰŬŰɘəɩɜ [11] (ŭŮɑŰŮ ȺɘəɧɜŬ 18) ŬˊɞŰɡˊɩɜŮɘ, ůŮ ŮˊɑˊŮŭɞ ɚɞɔɘůɛɘəɞɨ, Űɖɜ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ŭɞɛɐ Űɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ ˊɚŬŰűɧɟɛŬɠ. ȺɘŭɘəɧŰŮɟŬ, Űɞ ŭɘɎɔɟŬɛɛŬ ˊŬɟɞɡůɘɎɕŮɘ ŰŬ ŭɞɛɘəɎ 

ůɡůŰŬŰɘəɎ Űɞɡ ůɡůŰɐɛŬŰɞɠ əŬɘ Űɘɠ ŭɘŮˊŬűɏɠ Űɞɡɠ. ȷɜŬɚɨŮɘ Ůˊɑůɖɠ ˊɤɠ Űɞ ůɨůŰɖɛɎ ɛŬɠ ñEducational 

Platformò ŬɚɚɖɚŮˊɘŭɟɎ ɛŮ Űɞɡɠ ŭɘɎűɞɟɞɡɠ ŮɝɤŰŮɟɘəɞɨɠ ɢɟɐůŰŮɠ əŬɘ ůɡůŰɐɛŬŰŬ. 

 

ȺɝɤŰŮɟɘəɞɑ ɉɟɐůŰŮɠ 

ȹɘŬɢŮɘɟɘůŰɐɠ: Ƀ ŭɘŬɢŮɘɟɘůŰɐɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛŮ ˊɟɧůɓŬůɖ ůŮ ɚŮɘŰɞɡɟɔɑŮɠ ŭɘŬɢŮɑɟɘůɖɠ ɢɟɖůŰɩɜ əŬɘ 

ůɡɜɞɚɘəɐ ŮˊɞˊŰŮɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

ȾŬɗɖɔɖŰɐɠ: Ƀ ɢɟɐůŰɖɠ ˊɞɡ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɞɡɠ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ əŬɘ Űɘɠ ŭɟŬůŰɖɟɘɧŰɖŰɏɠ Űɞɡɠ. 

ūɞɘŰɖŰɐɠ: Ƀ ɢɟɐůŰɖɠ ɞ ɞˊɞɑɞɠ ɛɏůɤ Űɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ ˊɚŬŰűɧɟɛŬɠ ůɡɛɛŮŰɏɢŮɘ ůŮ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ 

əŬɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɞɡ ŭɖɛɞůɘŮɨɞɡɜ ɞɘ əŬɗɖɔɖŰɏɠ. 

 

ɆɡůŰŬŰɘəɎ ȹɘŮˊŬűɐɠ ɉɟɖůŰɩɜ 

ɇɞ ůɨůŰɖɛŬ, ůɨɛűɤɜŬ ɛŮ Űɘɠ ŬɜɎɔəŮɠ Űɞɡ əɎɗŮ ɟɧɚɞɡ, ŭɘŬɗɏŰŮɘ ŰɟɑŬ ŭɘŬəɟɘŰɎ ůɡůŰŬŰɘəɎ ŭɘŮˊŬűɩɜ 

ɢɟɐůŰɖ: 

1. Admin UI: ɄŬɟɏɢŮɘ Űɖ ŭɘŮˊŬűɐ ŭɘŬɢŮɑɟɘůɖɠ ɔɘŬ Űɞɜ ŭɘŬɢŮɘɟɘůŰɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɄŬɟɎɚɚɖɚŬ 

ˊɟɞůűɏɟŮɘ ŭɘŮˊŬűɏɠ ɔɘŬ Űɖɜ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ (Authenticate) əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɢɟɖůŰɩɜ 

(Manage Users). 

2. Professor UI: ȷˊɞŰŮɚŮɑ Űɖ ŭɘŮˊŬűɐ Űɞɡ əŬɗɖɔɖŰɐ. ɄɟɞůűɏɟŮɘ ŭɘŮˊŬűɏɠ ɔɘŬ Űɖɜ 

ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ (Authenticate) əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ɚɞɔŬɟɘŬůɛɞɨ Űɞɡ əŬɗɖɔɖŰɐ, Űɖ 

ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɢɩɟɤɜ ɛŬɗɖɛɎŰɤɜ (Manage Lesson Spaces) əŬɗɩɠ əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ (Manage Activities). 
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3. Student UI: ȷˊɞŰŮɚŮɑ Űɖ ŭɘŮˊŬűɐ Űɞɡ űɞɘŰɖŰɐ. ɄɟɞůűɏɟŮɘ ŭɘŮˊŬűɐ ɔɘŬ Űɖɜ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ 

(Authenticate) əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ɚɞɔŬɟɘŬůɛɞɨ Űɞɡ űɞɘŰɖŰɐ ŬɚɚɎ əŬɘ ɔɘŬ Űɖɜ ůɡɛɛŮŰɞɢɐ ůŮ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɛŬɗɖɛɎŰɤɜ (Participate In Activities). 

 

ɆɡůŰŬŰɘəɎ ȺˊɘɢŮɘɟɖůɘŬəɐɠ ȿɞɔɘəɐɠ 

ȺɑɜŬɘ ŰŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ ɚɞɔɘůɛɘəɞɨ, ŰŬ ɞˊɞɑŬ ŭɘŬůűŬɚɑɕɞɡɜ Űɖ ůɤůŰɐ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ 

ˊɚŬŰűɧɟɛŬɠ. Ɇəɞˊɧɠ Űɞɡɠ ŮɑɜŬɘ ɖ ŮˊŮɝŮɟɔŬůɑŬ, ɛɞɟűɞˊɞɑɖůɖ əŬɘ ɖ ɛŮŰŬűɞɟɎ ŭŮŭɞɛɏɜɤɜ ɛŮŰŬɝɨ Űɤɜ 

ŭɘŮˊŬűɩɜ Űɤɜ ɢɟɖůŰɩɜ ɛŮ Űɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɤɜ ɡˊɧɚɞɘˊɤɜ ŮɝɤŰŮɟɘəɩɜ ůɡůŰɖɛɎŰɤɜ. 

 

User Management: ȺɑɜŬɘ Űɞ ůɡůŰŬŰɘəɧ ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ ɢɟɖůŰɩɜ. Ⱥˊɘˊɚɏɞɜ, ˊŬɟɏɢŮɘ Űɖ ŭɘŮˊŬűɐ 

ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ, ɖ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ŭˊɧ ɧɚŮɠ Űɘɠ Ůˊɘɛɏɟɞɡɠ ŭɘŮˊŬűɏɠ ɢɟɖůŰɩɜ əŬɗɩɠ əŬɘ Űɖ 

ŭɘŮˊŬűɐ ŭɘŬɢŮɑɟɘůɖɠ ɢɟɖůŰɩɜ (Manage Users). ȺˊɘˊɟɞůɗɏŰɤɠ, Űɞ ůɡůŰŬŰɘəɧ ůɡɜŭɏŮŰŬɘ ɛŮ Űɞ ŮɝɤŰŮɟɘəɧ 

ůɨůŰɖɛŬ SSO Server ɔɘŬ Űɖɜ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ ŬɚɚɎ əŬɘ ɛŮ Űɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ (Data Storage) ɛɏůɤ 

Űɖɠ ŭɘŮˊŬűɐɠ Manage Data. ɇɏɚɞɠ, ˊŬɟɏɢŮɘ Űɖ ŭɘŮˊŬűɐ Authorization, ɖ ɞˊɞɑŬ əŬŰŬɜŬɚɩɜŮŰŬɘ Ŭˊɧ ŰŬ 

ŮˊɧɛŮɜŬ ŰɟɑŬ ůɡůŰŬŰɘəɎ ŮˊɘɢŮɘɟɖůɘŬəɐɠ ɚɞɔɘəɐɠ, Lesson Management, Activities Management, 

Notification Manager əŬɘ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɔɘŬ Űɞɜ ɏɚŮɔɢɞ Űɤɜ ŭɘəŬɘɤɛɎŰɤɜ əŬɘ ůɡɜŮˊɩɠ ɔɘŬ Űɖɜ 

ůɤůŰɐ əŬɘ ŬůűŬɚɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

 

Lesson Management: ȷˊɞŰŮɚŮɑ Űɞ ůɡůŰŬŰɘəɧ ŭɘŬɢŮɑɟɘůɖɠ ɛŬɗɖɛɎŰɤɜ. ɉɟɖůɘɛɞˊɞɘŮɑ Űɖ ŭɘŮˊŬűɐ 

Authorization Ŭˊɧ Űɞ ˊɟɞŬɜŬűŮɟɗɏɜ ůɡůŰŬŰɘəɧ ŭɘŬɢŮɑɟɘůɖɠ ɢɟɖůŰɩɜ (User Management) ɛŮ ůəɞˊɧ Űɞɜ 

ůɤůŰɧ ɏɚŮɔɢɞ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ ŭɘəŬɘɤɛɎŰɤɜ (Űɞɡ ŬɘŰɞɨɜŰɞɠ ɢɟɐůŰɖ). Ⱥɜ ůɡɜŮɢŮɑŬ, Űɞ ˊŬɟɧɜ 

ůɡůŰŬŰɘəɧ ˊŬɟɏɢŮɘ Űɖɜ ŭɘŮˊŬűɐ Manage Lesson Spaces, ɖ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɖɜ ŭɘŮˊŬűɐ Űɞɡ 

əŬɗɖɔɖŰɐ (Professor UI), əŬɘ ůɡɜŭɏŮŰŬɘ ɛŮ Űɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ (Data Storage) ɛŮ Űɖ ɢɟɐůɖ Űɖɠ 

ŭɘŮˊŬűɐɠ Manage Data ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ əŬɘ ŬɜɎəŰɖůɖ ŭŮŭɞɛɏɜɤɜ ůɢŮŰɘəɎ ɛŮ Űɞɡɠ ɢɩɟɞɡɠ 

ɛŬɗɖɛɎŰɤɜ.  

 

Activities Management: ȷˊɞŰŮɚŮɑ Űɞ ůɡůŰŬŰɘəɧ ŭɘŬɢŮɑɟɘůɖɠ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. ȾŬŰŬɜŬɚɩɜŮɘ Űɖ 

ŭɘŮˊŬűɐ Authorization Ŭˊɧ Űɞ ůɡůŰŬŰɘəɧ ŭɘŬɢŮɑɟɘůɖɠ ɢɟɖůŰɩɜ (User Management) ɔɘŬ Űɞɜ ɞɟɗɧ ɏɚŮɔɢɞ 

ŭɘəŬɘɤɛɎŰɤɜ (Űɞɡ ŬɘŰɞɨɜŰɞɠ ɢɟɐůŰɖ). Ⱥˊɑůɖɠ, ˊŬɟɏɢŮɘ Űɘɠ ŭɘŮˊŬűɏɠ Manage Activities əŬɗɩɠ əŬɘ 

Participate In Activities, ɞɘ ɞˊɞɑŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɘɠ ŭɘŮˊŬűɏɠ Űɞɡ əŬɗɖɔɖŰɐ (Professor UI) əŬɘ 

Űɞɡ űɞɘŰɖŰɐ (Student UI), ŬɜŰɑůŰɞɘɢŬ. ɇɏɚɞɠ, ɛɏůɤ Űɖɠ ŭɘŮˊŬűɐɠ Send Notifications ůɡɜŭɏŮŰŬɘ ɛŮ Űɞ 

ůɡůŰŬŰɘəɧ Notification Manager ɔɘŬ Űɖɜ ŬˊɞůŰɞɚɐ ŮɘŭɞˊɞɘɐůŮɤɜ (ˊ.ɢ. ɧŰŬɜ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɛɘŬ ɜɏŬ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ) əŬɘ Ŭəɞɚɞɨɗɤɠ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ŭɘŮˊŬűɐɠ Manage Data ůɡɜŭɏŮŰŬɘ ɛŮ Űɖ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ (Data Storage) ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ əŬɘ ŬɜɎəŰɖůɖ ŭŮŭɞɛɏɜɤɜ ůɢŮŰɘəɎ ɛŮ Űɘɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. 

 

Notification Manager: ȺɑɜŬɘ Űɞ ůɡůŰŬŰɘəɧ ŭɘŬɢŮɑɟɘůɖɠ ŮɘŭɞˊɞɘɐůŮɤɜ. ɄŬɟɏɢŮɘ Űɖ ŭɘŮˊŬűɐ Send 

Notifications ůŰɞ ůɡůŰŬŰɘəɧ ŭɘŬɢŮɑɟɘůɖɠ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ (Activities Management) əŬɘ ůɡɜŭɏŮŰŬɘ ɛŮ 

Űɞ ŮɝɤŰŮɟɘəɧ ůɨůŰɖɛŬ Email Server ɔɘŬ Űɖɜ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ ɖɚŮəŰɟɞɜɘəɞɨ ŰŬɢɡŭɟɞɛŮɑɞɡ ˊɟɞɠ 

Űɞɡɠ ɢɟɐůŰŮɠ Űɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ ˊɚŬŰűɧɟɛŬɠ (ůŰɞ ˊɚŬɑůɘɞ Űɖɠ Ůɘŭɞˊɞɑɖůɐɠ Űɞɡɠ). Ⱥˊɑůɖɠ, ˊŬɟɏɢŮɘ Űɖ 

ŭɘŮˊŬűɐ Manage Announcements, ɖ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɖ ŭɘŮˊŬűɐ Űɞɡ əŬɗɖɔɖŰɐ (Professor 

UI) ɔɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŬɜŬəɞɘɜɩůŮɤɜ Űɞɡ əŬɘ əŬŰŬɜŬɚɩɜŮɘ Űɖɜ ŭɘŮˊŬűɐ Authorization ɔɘŬ Űɖɜ 

ŮɝŬůűɎɚɘůɖ ˊɤɠ ɞ əŬɗɖɔɖŰɐɠ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ɛɧɜɞ Űɘɠ ŭɘəɏɠ Űɞɡ ŬɜŬəɞɘɜɩůŮɘɠ. ɇɏɚɞɠ, ůɡɜŭɏŮŰŬɘ ɛŮ Űɞ 

Data Storage (ŭɖɚ. Űɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ) ɛɏůɤ Űɖɠ ŭɘŮˊŬűɐɠ Manage Data ɔɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ŬɜŬəɞɘɜɩůŮɤɜ.  
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ɆɡůŰŬŰɘəɧ ȹŮŭɞɛɏɜɤɜ 

Data Storage: ȷˊɞŰŮɚŮɑ Űɞ ůɡůŰŬŰɘəɧ ŬˊɞɗɐəŮɡůɖɠ ŭŮŭɞɛɏɜɤɜ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɄɟɞůűɏɟŮɘ Űɖɜ 

ŭɘŮˊŬűɐ Manage Data, ɖ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ŭˊɧ ŰŬ ůɡůŰŬŰɘəɎ ŭɘŬɢŮɑɟɘůɖɠ ɢɟɖůŰɩɜ (User 

Management), ŭɘŬɢŮɑɟɘůɖɠ ɢɩɟɤɜ ɛŬɗɖɛɎŰɤɜ (Lesson Management),ŭɘŬɢŮɑɟɘůɖɠ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ 

(Activities Management) əŬɘ ŭɘŬɢŮɑɟɘůɖɠ ŮɘŭɞˊɞɘɐůŮɤɜ (Notification Manager) ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ 

ŬɜŰɑůŰɞɘɢɤɜ ůɢŮŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ (ɢɟɖůŰɩɜ, ɢɩɟɤɜ ɛŬɗɖɛɎŰɤɜ, ŭɟŬůŰɖɟɘɞŰɐŰɤɜ əŬɘ ŬɜŬəɞɘɜɩůŮɤɜ). 

 

ȺɝɤŰŮɟɘəɎ ɆɡůŰɐɛŬŰŬ 

SSO Server: ȺɑɜŬɘ ŮɝɤŰŮɟɘəɧ ůɨůŰɖɛŬ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ Single Sign-On. ȹɘŬůɡɜŭɏŮŰŬɘ ɛŮ Űɞ 

ůɡůŰŬŰɘəɧ ŭɘŬɢŮɑɟɘůɖɠ ɢɟɖůŰɩɜ (User Management) ɔɘŬ Űɖɜ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ Űɤɜ ɢɟɖůŰɩɜ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ (əŬɘ Űɖɜ ŮɔɔɟŬűɐ Űɞɡɠ). 

Email Server: ȷˊɞŰŮɚŮɑ ŮɝɤŰŮɟɘəɧ ůɨůŰɖɛŬ ŬˊɞůŰɞɚɐɠ ɛɖɜɡɛɎŰɤɜ ɖɚŮəŰɟɞɜɘəɞɨ ŰŬɢɡŭɟɞɛŮɑɞɡ. 

ȹɘŬůɡɜŭɏŮŰŬɘ ɛŮ Űɞ ůɡůŰŬŰɘəɧ ŭɘŬɢŮɑɟɘůɖɠ ŮɘŭɞˊɞɘɐůŮɤɜ (Notification Manager) ɛŮ ůŰɧɢɞ Űɖɜ 

ŬˊɞůŰɞɚɐ ŮɘŭɞˊɞɘɐůŮɤɜ ˊɟɞɠ Űɞɡɠ ɢɟɐůŰŮɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 
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4.2.5 ȹɘɎɔɟŬɛɛŬ ɃɜŰɞŰɐŰɤɜ ɆɡůɢŮŰɑůŮɤɜ (ER) 

 
ȺɘəɧɜŬ 19 - ȹɘɎɔɟŬɛɛŬ ɃɜŰɞŰɐŰɤɜ-ɆɡůɢŮŰɑůŮɤɜ Űɖɠ ȺəˊŬɘŭŮɡŰɘəɐɠ ɄɚŬŰűɧɟɛŬɠ 

ɄŮɟɘɔɟŬűɐ Űɞɡ ȹɘŬɔɟɎɛɛŬŰɞɠ ɃɜŰɞŰɐŰɤɜ-ɆɡůɢŮŰɑůŮɤɜ 

ɇɞ ŭɘɎɔɟŬɛɛŬ ɃɜŰɞŰɐŰɤɜ-ɆɡůɢŮŰɑůŮɤɜ [13] (ŭŮɑŰŮ ȺɘəɧɜŬ 19) ˊŬɟɞɡůɘɎɕŮɘ ŮɜɜɞɘɞɚɞɔɘəɎ Űɞ ɛɞɜŰɏɚɞ 

ŭŮŭɞɛɏɜɤɜ Űɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ ˊɚŬŰűɧɟɛŬɠ. ɇɞ ŭɘɎɔɟŬɛɛŬ ŬˊɞŰɡˊɩɜŮɘ Űɘɠ ɞɜŰɧŰɖŰŮɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ɛŬɠ ɛŮ Űɘɠ ɔŮɜɘəŮɨůŮɘɠ əŬɘ ŮɝŮɘŭɘəŮɨůŮɘɠ Űɞɡɠ əŬɗɩɠ əŬɘ ŰŬ ɔɜɤɟɑůɛŬŰŬ Űɞɡɠ ŬɚɚɎ əŬɘ Űɘɠ ɛŮŰŬɝɨ Űɞɡɠ 

ůɡůɢŮŰɑůŮɘɠ. 

ȷɜŬɚɡŰɘəɧŰŮɟŬ ůŰɞ ŭɘɎɔɟŬɛɛŬ ɛŬɠ űŬɑɜɞɜŰŬɘ ɞɘ Ůɝɐɠ ɞɜŰɧŰɖŰŮɠ. 

 

ɃɜŰɧŰɖŰŮɠ ɉɟɖůŰɩɜ 

User (ɉɟɐůŰɖɠ) 

ȷˊɞŰŮɚŮɑ Űɖɜ ˊɘɞ ɓŬůɘəɐ ɞɜŰɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ, Űɖɠ ɞˊɞɑŬɠ ŰŬ ɔɜɤɟɑůɛŬŰŬ əɚɖɟɞɜɞɛɞɨɜ ɞɘ 

ŮɝŮɘŭɘəŮɡɛɏɜɞɘ ɟɧɚɞɘ ɢɟɖůŰɩɜ 

 

ũɜɤɟɑůɛŬŰŬ 
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ǒ id: ɀɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ 

ǒ username: ȳɜɞɛŬ Űɞɡ ɢɟɐůŰɖ 

ǒ password: Ⱦɤŭɘəɧɠ Űɞɡ ɢɟɐůŰɖ 

ǒ email: ȹɘŮɨɗɡɜůɖ ɖɚŮəŰɟɞɜɘəɞɨ ŰŬɢɡŭɟɞɛŮɑɞɡ Űɞɡ ɢɟɐůŰɖ. 

ǒ role: Ʌɧɚɞɠ Űɞɡ ɢɟɐůŰɖ ůŰɞ ůɨůŰɖɛŬ. 

 

Student (ūɞɘŰɖŰɐɠ) 

ȺɝŮɘŭɑəŮɡůɖ Űɖɠ ɞɜŰɧŰɖŰŬɠ User (ɉɟɐůŰɖɠ) ɛɏůɤ Űɖɠ ůɢɏůɖɠ ISA. 

ũɜɤɟɑůɛŬŰŬ 

ǒ ȷɀ: ȷɟɘɗɛɧɠ ɛɖŰɟɩɞɡ Űɞɡ űɞɘŰɖŰɐ. 

ǒ admission_year: ȰŰɞɠ ŮɘůŬɔɤɔɐɠ 

ǒ student_type: ɇɨˊɞɠ Űɞɡ űɞɘŰɖŰɐ (ˊ.ɢ. ˊɟɞˊŰɡɢɘŬəɧɠ, ɛŮŰŬˊŰɡɢɘŬəɧɠ) 

 

Professor (ȾŬɗɖɔɖŰɐɠ) 

ȺɝŮɘŭɑəŮɡůɖ Űɖɠ ɞɜŰɧŰɖŰŬɠ User (ɉɟɐůŰɖɠ) ɛɏůɤ Űɖɠ ůɢɏůɖɠ ISA. ɇŬ ɔɜɤɟɑůɛŬŰŬ grade əŬɘ 

professor_type  ˊŬɟɏɢɞɜŰŬɘ Ŭˊɧ Űɞ SSO əŬɘ ŭŮɜ ŮɑɜŬɘ ŮˊŮɝŮɟɔɎůɘɛŬ Ŭˊɧ Űɞɜ ɢɟɐůŰɖ. ɀˊɞɟɞɨɜ ɜŬ 

ˊɎɟɞɡɜ Űɘɛɏɠ ɧˊɤɠ çȹɘŭŬəŰɘəɧ ȺɟŮɡɜɖŰɘəɧ Ʉɟɞůɤˊɘəɧè, çȺɟɔŬůŰɖɟɘŬəɧ ȹɘŭŬəŰɘəɧ Ʉɟɞůɤˊɘəɧè əŬɘ 

«ɇŬəŰɘəɧɠ ȾŬɗɖɔɖŰɐɠè, çȷɜŬˊɚɖɟɤŰɐɠ ȾŬɗɖɔɖŰɐɠè, çȺˊɑəɞɡɟɞɠ ȾŬɗɖɔɖŰɐɠè,  ŬɜŰɑůŰɞɘɢŬ. 

ũɜɤɟɑůɛŬŰŬ 

ǒ grade: ȸŬɗɛɑŭŬ ȾŬɗɖɔɖŰɐ 

ǒ professor_type: ɇɨˊɞɠ ȾŬɗɖɔɖŰɐ 

 

ɃɜŰɧŰɖŰŮɠ ȺəˊŬɘŭŮɡŰɘəɩɜ ȷɜŰɘəŮɘɛɏɜɤɜ 

Ƀɘ ɞɜŰɧŰɖŰŮɠ ŮəˊŬɘŭŮɡŰɘəɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ ŬˊɞŰŮɚɞɨɜ əɨɟɘŮɠ ɞɜŰɧŰɖŰŮɠ Űɞɡ ůɡůŰɐɛŬŰɧɠ ɛŬɠ əŬɘ ɗɏŰɞɡɜ 

ɞɡůɘŬůŰɘəɎ Űɞ ˊɚŬɑůɘɞ ŭɘŮɝŬɔɤɔɐɠ Űɤɜ ŮəˊŬɘŭŮɡŰɘəɩɜ ŭɘŬŭɘəŬůɘɩɜ. Ƀ əɨɟɘɞɠ əɧɛɓɞɠ ɧˊɞɡ 

ůɡɔəŮɜŰɟɩɜɞɜŰŬɘ ɧɚŬ ŰŬ ůŰɞɘɢŮɑŬ ŮɑɜŬɘ ɞ ɉɩɟɞɠ ɀŬɗɐɛŬŰɞɠ (Lesson Space), Ůɜɩ ɞɘ Ůˊɘɛɏɟɞɡɠ 

ȹɟŬůŰɖɟɘɧŰɖŰŮɠ (Activities) ŬˊɞŰŮɚɞɨɜ ŰŬ ŮəˊŬɘŭŮɡŰɘəɎ ŮɟɔŬɚŮɑŬ. ɄɏɟŬ Ŭˊɧ Űɘɠ ŭɨɞ ˊɟɞŬɜŬűŮɟɗŮɑůŮɠ 

ɞɜŰɧŰɖŰŮɠ, ɞɟɑɕɞɜŰŬɘ əŬɘ əɎˊɞɘŮɠ ŬəɧɛŬ, ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɖ ɃɛɎŭŬ (Team), ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ 

ŬˊŬɟŬɑŰɖŰŮɠ ɔɘŬ Űɖ ŭɘŬůűɎɚɘůɖ Űɖɠ ɞɟɗɐɠ ɟɞɐɠ Űɤɜ ŮəˊŬɘŭŮɡŰɘəɩɜ ŭɘŬŭɘəŬůɘɩɜ Ŭˊɧ Űɖɜ ůɡɛɛŮŰɞɢɐ 

Űɞɡ űɞɘŰɖŰɐ ɏɤɠ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ. 

 

Lesson Space (ɉɩɟɞɠ ɀŬɗɐɛŬŰɞɠ) 

ȷɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞɜ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ ůŰɞ ůɨůŰɖɛɎ ɛŬɠ. 

ũɜɤɟɑůɛŬŰŬ 

ǒ id: ɀɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ 

ǒ title: ɇɑŰɚɞɠ Űɞɡ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ 

ǒ description: ɄŮɟɘɔɟŬűɐ Űɞɡ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ 

ǒ is_active: ȾŬŰɎůŰŬůɖ Űɞɡ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ (ŮɜŮɟɔɧɠ/ŬɜŮɜŮɟɔɧɠ) 

ǒ created: ȼɛŮɟɞɛɖɜɑŬ ŭɖɛɘɞɡɟɔɑŬɠ 

 

Activity (ȹɟŬůŰɖɟɘɧŰɖŰŬ) 

ȺɑɜŬɘ ɖ ɔŮɜɘəŮɡɛɏɜɖ ɞɜŰɧŰɖŰŬ ɔɘŬ əɎɗŮ ŭɘŬűɞɟŮŰɘəɧ Űɨˊɞ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ. 

ũɜɤɟɑůɛŬŰŬ 

ǒ id: ɀɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ 

ǒ title: ɇɑŰɚɞɠ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ 

ǒ description: ɄŮɟɘɔɟŬűɐ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ 

ǒ is_active: ȾŬŰɎůŰŬůɖ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ (ŮɜŮɟɔɐ/ŬɜŮɜŮɟɔɐ) 

ǒ requires_team: Ⱥɑŭɞɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ (ɞɛŬŭɘəɐ/ŬŰɞɛɘəɐ) 
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ǒ created: ȼɛŮɟɞɛɖɜɑŬ ŭɖɛɘɞɡɟɔɑŬɠ 

 

Team (ɃɛɎŭŬ) 

ȷɜŰɘˊɟɞůɤˊŮɨŮɘ Űɘɠ ɞɛɎŭŮɠ Űɤɜ űɞɘŰɖŰɩɜ əŬŰɎ Űɖɜ ŭɘŮɝŬɔɤɔɐ ɞɛŬŭɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. 

ũɜɤɟɑůɛŬŰŬ 

ǒ id: ɀɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ 

ǒ created: ȼɛŮɟɞɛɖɜɑŬ ŭɖɛɘɞɡɟɔɑŬɠ 

 

Announcement (ȷɜŬəɞɑɜɤůɖ) 

ȷɜŰɘˊɟɞůɤˊŮɨŮɘ Űɘɠ ŬɜŬəɞɘɜɩůŮɘɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

ũɜɤɟɑůɛŬŰŬ 

ǒ id: ɀɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ 

ǒ title: ɇɑŰɚɞɠ Űɖɠ ŬɜŬəɞɑɜɤůɖɠ 

ǒ description: ɄŮɟɘɔɟŬűɐ Űɖɠ ŬɜŬəɞɑɜɤůɖɠ 

ǒ is_active: ȾŬŰɎůŰŬůɖ Űɖɠ ŬɜŬəɞɑɜɤůɖɠ (ŮɜŮɟɔɐ/ŬɜŮɜŮɟɔɐ) 

ǒ created: ȼɛŮɟɞɛɖɜɑŬ ŭɖɛɘɞɡɟɔɑŬɠ 

 

ɇɨˊɞɘ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ 

Ƀɘ ŬəɧɚɞɡɗŮɠ ɞɜŰɧŰɖŰŮɠ ŮɑɜŬɘ ŮɝŮɘŭɘəŮɨůŮɘɠ Űɖɠ əɨɟɘŬɠ ɞɜŰɧŰɖŰŬɠ Activity (ȹɟŬůŰɖɟɘɧŰɖŰŬ) ɛɏůɤ Űɤɜ 

ůɢɏůŮɤɜ ISA. 

 

Vote (ɊɖűɞűɞɟɑŬ) 

ȷɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞɜ Űɨˊɞ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɔɘŬ Űɖ ɣɖűɞűɞɟɑŬ. 

ũɜɤɟɑůɛŬŰŬ 

ǒ multiple_choice: ȹɡɜŬŰɧŰɖŰŬ ˊɞɚɚŬˊɚɩɜ ŬˊŬɜŰɐůŮɤɜ 

ǒ possible_answers: ȳɚŮɠ ɞɘ ŭɘŬɗɏůɘɛŮɠ Ůˊɘɚɞɔɏɠ 

 

Define Paper Topic (Ƀɟɘůɛɧɠ ŪɏɛŬŰɞɠ ȺɟɔŬůɑŬɠ) 

ȷɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞɜ Űɨˊɞ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɔɘŬ ɞɟɘůɛɧ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ. 

ũɜɤɟɑůɛŬŰŬ 

ǒ journals_list: ȿɑůŰŬ ŮˊɘůŰɖɛɞɜɘəɩɜ ˊŮɟɘɞŭɘəɩɜ (Ŭˊɧ Űɖɜ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ Ůˊɘɚɞɔɐ Űɤɜ 

Ɏɟɗɟɤɜ ˊɟɞɠ ɛŮɚɏŰɖ ůŰɞ ˊɚŬɑůɘɞ ŬɡŰɐɠ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ/ŮɟɔŬůɑŬɠ) 

ǒ exclusive_journals: Boolean ˊŮŭɑɞ/ŬɜŬɔɜɤɟɘůŰɘəɧ ˊɞɡ ˊɟɞůŭɘɞɟɑɕŮɘ Ŭɜ Űɞ Ɏɟɗɟɞ/ɗɏɛŬ ˊɟɞɠ 

Ůˊɘɚɞɔɐ ɗŬ ŮˊɘɚɏɔŮŰŬɘ ŬɡůŰɖɟɎ Ŭˊɧ Űɖɜ ɚɑůŰŬ Űɤɜ ˊŮɟɘɞŭɘəɩɜ ˊɞɡ ˊŬɟɏɢŮŰŬɘ 

 

Selection Of Paper Topic (Ⱥˊɘɚɞɔɐ ŪɏɛŬŰɞɠ ȺɟɔŬůɑŬɠ) 

ȷɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞɜ Űɨˊɞ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɔɘŬ Ůˊɘɚɞɔɐ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ. 

ũɜɤɟɑůɛŬŰŬ 

ǒ unique_per_team: ɄŮɟɘɞɟɘůɛɧɠ Ůˊɘɚɞɔɐɠ Ůɜɧɠ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ ŬɜɎ űɞɘŰɖŰɐ/ɞɛɎŭŬ 

 

Presentation/Examination Slot (Ūɏůɖ ɄŬɟɞɡůɑŬůɖɠ/ȺɝɏŰŬůɖɠ) 

ȷɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞɜ Űɨˊɞ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɔɘŬ əɟɎŰɖůɖ ɗɏůɖɠ ˊŬɟɞɡůɑŬůɖɠ/ŮɝɏŰŬůɖɠ. 

ũɜɤɟɑůɛŬŰŬ 

ǒ duration: ȹɘɎɟəŮɘŬ ˊŬɟɞɡůɑŬůɖɠ/ŮɝɏŰŬůɖɠ 

ǒ is_open: ȾŬŰɎůŰŬůɖ (ŮɜŮɟɔɐ/ŬɜŮɜŮɟɔɐ) 
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Available Hours (ȹɘŬɗɏůɘɛŮɠ ȵɟŮɠ) 

ɆɡɛˊɚɖɟɤɛŬŰɘəɐ ɞɜŰɧŰɖŰŬ ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ ŭɘŬɗɏůɘɛɤɜ ɢɟɞɜɘəɩɜ ɤɟɩɜ ɔɘŬ Űɞ Űɨˊɞ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ əɟɎŰɖůɖ ɗɏůɖɠ ˊŬɟɞɡůɑŬůɖɠ/ŮɝɏŰŬůɖɠ. 

ũɜɤɟɑůɛŬŰŬ 

ǒ start_date: ȼɛŮɟɞɛɖɜɑŬ əŬɘ ɩɟŬ ȰɜŬɟɝɖɠ (ůɡɜɞɚɘəɞɨ ŭɘŬůŰɐɛŬŰɞɠ ɔɘŬ ɧɚŮɠ Űɘɠ ˊŬɟɞɡůɘɎůŮɘɠ) 

ǒ end_date:  ȼɛŮɟɞɛɖɜɑŬ əŬɘ ɩɟŬ ȿɐɝɖɠ (ůɡɜɞɚɘəɞɨ ŭɘŬůŰɐɛŬŰɞɠ ɔɘŬ ɧɚŮɠ Űɘɠ ˊŬɟɞɡůɘɎůŮɘɠ) 

 

 

Create Team (ȹɖɛɘɞɡɟɔɑŬ ɃɛɎŭŬɠ) 

ũɜɤɟɑůɛŬŰŬ 

ǒ max_team_members: ɀɏɔɘůŰɞ ˊɚɐɗɞɠ ŬŰɧɛɤɜ ŬɜɎ ɞɛɎŭŬ 

ǒ security: ȾŬɗɞɟɑɕŮɘ Ŭɜ ɖ ůɡɛɛŮŰɞɢɐ Űɤɜ ɛŮɚɩɜ ŬˊŬɘŰŮɑ Űɖɜ ŮˊɘɓŮɓŬɑɤůɖ Űɞɡ ŮˊɘəŮűŬɚɐɠ Űɖɠ 

ɞɛɎŭŬɠ 

 

Quiz (Ⱦɞɡɑɕ) 

ȾɨɟɘŬ ɞɜŰɧŰɖŰŬ ɔɘŬ Űɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɨˊɞɡ Quiz. 

ũɜɤɟɑůɛŬŰŬ 

ǒ repetition_count: ɀɏɔɘůŰɞɠ Ŭɟɘɗɛɧɠ ˊɟɞůˊŬɗŮɘɩɜ ŬɜɎ űɞɘŰɖŰɐ/ɞɛɎŭŬ. 

 

ɃɜŰɧŰɖŰŮɠ ɄŮɟɘŮɢɞɛɏɜɞɡ 

 

Topic (ŪɏɛŬ) 

ȷˊɞŰɡˊɩɜŮɘ ŰŬ ɗɏɛŬŰŬ ŮɟɔŬůɘɩɜ. ȹɖɚɩɜɞɜŰŬɘ Ŭˊɧ Űɞɜ əŬɗɖɔɖŰɐ əŬɘ ŮˊɘɚɏɔɞɜŰŬɘ Ŭˊɧ Űɞɡɠ űɞɘŰɖŰɏɠ 

əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɞɟɘůɛɞɨ ɗɏɛŬŰɞɠ ŮɟɔŬůɘɩɜ 

ũɜɤɟɑůɛŬŰŬ 

ǒ title: ɇɑŰɚɞɠ ŪɏɛŬŰɞɠ 

ǒ description: ɆɨɜŰɞɛɖ ˊŮɟɘɔɟŬűɐ ɗɏɛŬŰɞɠ 

ǒ paper_list: ȿɑůŰŬ ůɢŮŰɘəɩɜ ŮɟɔŬůɘɩɜ 

ǒ details: ɄɚɖɟɞűɞɟɑŮɠ ůɡůɢŮŰɘɕɧɛŮɜŮɠ ɛŮ Űɞ ɗɏɛŬ 

 

Questions (ȺɟɤŰɐůŮɘɠ) 

ȾɨɟɘŬ ɞɜŰɧŰɖŰŬ ŮɟɤŰɐůŮɤɜ ɔɘŬ Űɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɨˊɞɡ Quiz. 

ũɜɤɟɑůɛŬŰŬ 

ǒ title: ɇɑŰɚɞɠ Űɖɠ ŮɟɩŰɖůɖɠ 

ǒ description: ɄŮɟɘɔɟŬűɐ Űɖɠ ŮɟɩŰɖůɖɠ 

ǒ question_grade: ȸŬɗɛɞɚɞɔɑŬ Űɖɠ ŮɟɩŰɖůɖɠ 

 

ɇɨˊɞɘ ȺɟɤŰɐůŮɤɜ 

ȷˊɞŰŮɚɞɨɜ ŮɝŮɘŭɘəŮɨůŮɘɠ Űɖɠ əɨɟɘŬɠ ɞɜŰɧŰɖŰŬɠ ŮɟɤŰɐůŮɤɜ (Questions) ɛɏůɤ Űɤɜ ůɢɏůŮɤɜ ISA. 

 

Unique Answer Question (ɀɞɜŬŭɘəɐɠ ȷˊɎɜŰɖůɖɠ) 

ȷɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞɜ Űɨˊɞ ŮɟɩŰɖůɖɠ ɛŮ ɛɞɜŬŭɘəɐ ůɤůŰɐ ŬˊɎɜŰɖůɖ. 

ũɜɤɟɑůɛŬŰŬ 

ǒ possible_answers: ȹɘŬɗɏůɘɛŮɠ ŬˊŬɜŰɐůŮɘɠ 

ǒ correct_answer: ɆɤůŰɐ ŬˊɎɜŰɖůɖ 

 

Multiple Answers Question (ɄɞɚɚŬˊɚɏɠ ȷˊŬɜŰɐůŮɘɠ) 

ȷɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞɜ Űɨˊɞ ŮɟɩŰɖůɖɠ ɛŮ ˊɞɚɚŬˊɚɏɠ ůɤůŰɏɠ ŬˊŬɜŰɐůŮɘɠ. 
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ũɜɤɟɑůɛŬŰŬ 

ǒ possible_answers: ȹɘŬɗɏůɘɛŮɠ ŬˊŬɜŰɐůŮɘɠ 

ǒ correct_answers: ɆɤůŰɏɠ ŬˊŬɜŰɐůŮɘɠ 

 

 

Yes Or No Question (ɁŬɘ ɐ ȳɢɘ) 

ȷɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞɜ Űɨˊɞ ŮɟɩŰɖůɖɠ ɜŬɘ ɐ ɧɢɘ. 

ũɜɤɟɑůɛŬŰŬ 

ǒ correct_answer: ɆɤůŰɐ ŬˊɎɜŰɖůɖ 

 

Matching Question (ȷɜŰɘůŰɞɑɢɘůɖɠ) 

ȷɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞɜ Űɨˊɞ ŮɟɩŰɖůɖɠ ŬɜŰɘůŰɞɑɢɘůɖɠ. 

ũɜɤɟɑůɛŬŰŬ 

ǒ list_a: ɄɟɩŰɖ ɚɑůŰŬ Ůˊɘɚɞɔɩɜ 

ǒ list_b: ȹŮɨŰŮɟɖ ɚɑůŰŬ Ůˊɘɚɞɔɩɜ 

 

Open Text Question (ȺɚŮɨɗŮɟɞ ȾŮɑɛŮɜɞ) 

ȷɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞɜ Űɨˊɞ ŮɟɩŰɖůɖɠ ŮɚŮɨɗŮɟɞɡ əŮɘɛɏɜɞɡ. 

ũɜɤɟɑůɛŬŰŬ 

ǒ free_text: ȺɚŮɨɗŮɟɖ (ˊɟɧŰɡˊɖ) ŬˊɎɜŰɖůɖ əŮɘɛɏɜɞɡ 

 

ɃɜŰɧŰɖŰŮɠ ȷˊɞŰŮɚŮůɛɎŰɤɜ 

 

Result (ȷˊɞŰɏɚŮůɛŬ) 

ȷˊɞŰɡˊɩɜŮɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ůɡɛɛŮŰɞɢɩɜ Űɤɜ űɞɘŰɖŰɩɜ. 

ũɜɤɟɑůɛŬŰŬ 

ǒ id: ɀɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ 

 

ɇɨˊɞɘ ȷˊɞŰŮɚŮůɛɎŰɤɜ 

ȷˊɞŰŮɚɞɨɜ ŮɝŮɘŭɘəŮɨůŮɘɠ Űɖɠ əɨɟɘŬɠ ɞɜŰɧŰɖŰŬɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ (Result) ɛɏůɤ Űɤɜ ůɢɏůŮɤɜ ISA. 

 

Quiz Result (ȷˊɞŰɏɚŮůɛŬ Quiz) 

ȺɝŮɘŭɑəŮɡůɖ Űɖɠ əɨɟɘŬɠ ɞɜŰɧŰɖŰŬɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ (Result) ɔɘŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Quiz. 

ɆɡůɢɏŰɘůɖ 

ǒ ɀɏůɤ Űɖɠ ůɢɏůɖɠ INCLUDE ůɡɜŭɏŮŰŬɘ ɛŮ Quiz Answer (ȷˊɎɜŰɖůɖ Quiz) (Űɞ ŬˊɞŰɏɚŮůɛŬ 

ůɡɛɛŮŰɞɢɐɠ ůŮ ɏɜŬ əɞɡɑɕ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɘɠ ŬˊŬɜŰɐůŮɘɠ ůŰɘɠ ŮɟɤŰɐůŮɘɠ Űɞɡ əɞɡɑɕ ˊɞɡ ŭɧɗɖəŬɜ 

Ŭˊɧ Űɞɜ ŬɜŰɑůŰɞɘɢɞ űɞɘŰɖŰɐ) 

 

Quiz Answer (ȷˊɎɜŰɖůɖ Quiz) 

ɃɜŰɧŰɖŰŬ ɔɘŬ Űɖ ŬˊɞɗɐəŮɡůɖ Űɤɜ ŬˊŬɜŰɐůŮɤɜ Űɞɡ űɞɘŰɖŰɐ ɔɘŬ əɎɗŮ ŮɟɩŰɖůɖ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ 

Quiz. 

ũɜɤɟɑůɛŬŰŬ 

ǒ answer: ȷˊɎɜŰɖůɖ űɞɘŰɖŰɐ 

ǒ answers: ɄɞɚɚŬˊɚɏɠ ŬˊŬɜŰɐůŮɘɠ űɞɘŰɖŰɐ (ůŮ ůɡɔəŮəɟɘɛɏɜŬ Ůɑŭɖ ŮɟɤŰɐůŮɤɜ ɧˊɤɠ Multiple 

Answers Question & Matching Question) 

ǒ grade: ȸŬɗɛɞɚɞɔɑŬ 
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Reserve Slot Result 

ȺɝŮɘŭɑəŮɡůɖ Űɖɠ əɨɟɘŬɠ ɞɜŰɧŰɖŰŬɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ (Result) ɔɘŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ 

Presentation Slot. 

ũɜɤɟɑůɛŬŰŬ 

ǒ reserved_date: ȼɛŮɟɞɛɖɜɑŬ əɟɎŰɖůɖɠ 

ǒ reserved_time: ȵɟŬ əɟɎŰɖůɖɠ 

 

Vote Result 

ȺɝŮɘŭɑəŮɡůɖ Űɖɠ əɨɟɘŬɠ ɞɜŰɧŰɖŰŬɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ (Result) ɔɘŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Vote. 

ũɜɤɟɑůɛŬŰŬ 

ǒ vote_answer: ȷˊɎɜŰɖůɖ ɊɖűɞűɞɟɑŬɠ 

 

Paper Selection Result 

ȺɝŮɘŭɑəŮɡůɖ Űɖɠ əɨɟɘŬɠ ɞɜŰɧŰɖŰŬɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ (Result) ɔɘŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Paper 

Selection. 

ɆɢɏůŮɘɠ 

ǒ ɀɏůɤ Űɖɠ ůɢɏůɖɠ INCLUDE ůɡɜŭɏŮŰŬɘ ɛŮ Topic (ŪɏɛŬ) 

 

Paper Definition Result 

ȺɝŮɘŭɑəŮɡůɖ Űɖɠ əɨɟɘŬɠ ɞɜŰɧŰɖŰŬɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ (Result) ɔɘŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Paper 

Definition. 

ũɜɤɟɑůɛŬŰŬ 

ǒ paper_title: ɇɑŰɚɞɠ Űɖɠ ŮɟɔŬůɑŬɠ. 

ǒ paper_description: ɄŮɟɘɔɟŬűɐ Űɖɠ ŮɟɔŬůɑŬɠ. 

ǒ status: ȾŬŰɎůŰŬůɖ ŮɟɔŬůɑŬɠ (ŮɔəɟɑɗɖəŮ, ŬˊɞɟɟɑűɗɖəŮ) 

 

ɆɡůɢŮŰɑůŮɘɠ/ȺɝŬɟŰɐůŮɘɠ 

 

ǒ Professor creates Lesson Space (1: N): Ƀ əŬɗɖɔɖŰɐɠ ŭɖɛɘɞɡɟɔŮɑ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ. ȰɜŬɠ 

əŬɗɖɔɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ˊɞɚɚɞɨɠ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ ŬɚɚɎ əɎɗŮ ɢɩɟɞɠ ɛŬɗɐɛŬŰɞɠ 

ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ əŬɗɖɔɖŰɐ. 

ǒ Professor creates Activity (1: N): Ƀ əŬɗɖɔɖŰɐɠ ŭɖɛɘɞɡɟɔŮɑ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. ȰɜŬɠ əŬɗɖɔɖŰɐɠ 

ɛˊɞɟŮɑ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ˊɞɚɚɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. ȾɎɗŮ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ 

əŬɗɖɔɖŰɐ. 

ǒ Professor creates Announcements (1: N): Ƀ əŬɗɖɔɖŰɐɠ ŭɖɛɘɞɡɟɔŮɑ ŬɜŬəɞɘɜɩůŮɘɠ. ȰɜŬɠ 

əŬɗɖɔɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ˊɞɚɚɏɠ ŬɜŬəɞɘɜɩůŮɘɠ. ȾɎɗŮ ŬɜŬəɞɑɜɤůɖ ŭɖɛɘɞɡɟɔŮɑŰŬɘ 

Ŭˊɧ ɏɜŬɜ əŬɗɖɔɖŰɐ. 

ǒ Student enrolls Lesson Space (N:M): Ƀ űɞɘŰɖŰɐɠ ŮɔɔɟɎűŮŰŬɘ ůŮ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ. ȰɜŬɠ 

űɞɘŰɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ŮɔɔɟŬűŮɑ ůŮ ˊɞɚɚɞɨɠ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ. ȰɜŬɠ ɢɩɟɞɠ ɛŬɗɐɛŬŰɞɠ ɛˊɞɟŮɑ 

ɜŬ ɏɢŮɘ ˊɞɚɚɞɨɠ ŮɔɔŮɔɟŬɛɛɏɜɞɡɠ űɞɘŰɖŰɏɠ. 

ǒ Students participate in Activity (M: N): Ƀɘ űɞɘŰɖŰɏɠ ůɡɛɛŮŰɏɢɞɡɜ ůŮ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. ȰɜŬɠ 

űɞɘŰɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ůɡɛɛŮŰɎůɢŮɘ ůŮ ˊɞɚɚɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. ɆŮ ɛɑŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɛˊɞɟɞɨɜ 

ɜŬ ůɡɛɛŮŰɎůɢɞɡɜ ˊɞɚɚɞɑ űɞɘŰɖŰɏɠ.  

ǒ Student forms Team (N:M): Ƀ űɞɘŰɖŰɐɠ ůɢɖɛŬŰɑɕŮɘ ɞɛɎŭŬ. ȰɜŬɠ űɞɘŰɖŰɐɠ ɛˊɞɟŮɑ ɜŬ 

ůɢɖɛŬŰɑůŮɘ ˊɞɚɚɏɠ ɞɛɎŭŮɠ. ɀɑŬ ɞɛɎŭŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ˊɞɚɚɞɨɠ űɞɘŰɖŰɏɠ. 

ǒ Student associated With Result (0...1: N): ȰɜŬɠ űɞɘŰɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ɛɖɜ ɏɢŮɘ əŬɜɏɜŬ 

ŬˊɞŰɏɚŮůɛŬ ɐ ɜŬ ůɢŮŰɑɕŮŰŬɘ ɛŮ ˊɞɚɚɎ ŬˊɞŰŮɚɏůɛŬŰŬ. ȾɎɗŮ ŬˊɞŰɏɚŮůɛŬ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ɏɜŬ 

űɞɘŰɖŰɐ.  
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ǒ Lesson Space Has Activity (1: N): Ƀ ɢɩɟɞɠ ɛŬɗɐɛŬŰɞɠ ɏɢŮɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. ȰɜŬɠ ɢɩɟɞɠ 

ɛŬɗɐɛŬŰɞɠ ɏɢŮɘ ˊɞɚɚɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. ȾɎɗŮ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɏɢŮɘ ɏɜŬ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ. 

ǒ Lesson Space associated With Announcement (1: N): Ƀ ɢɩɟɞɠ ɛŬɗɐɛŬŰɞɠ ɏɢŮɘ ŬɜŬəɞɘɜɩůŮɘɠ. 

ȰɜŬɠ ɢɩɟɞɠ ɛŬɗɐɛŬŰɞɠ ɏɢŮɘ ˊɞɚɚɏɠ ŬɜŬəɞɘɜɩůŮɘɠ. ȾɎɗŮ ŬɜŬəɞɑɜɤůɖ ɏɢŮɘ ɏɜŬ ɢɩɟɞ 

ɛŬɗɐɛŬŰɞɠ.  

ǒ Activity Has Result (1: N): ȼ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɏɢŮɘ ŬˊɞŰŮɚɏůɛŬŰŬ. ɀɑŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɏɢŮɘ 

ˊɞɚɚɎ ŬˊɞŰŮɚɏůɛŬŰŬ. ȾɎɗŮ ŬˊɞŰɏɚŮůɛŬ ŬűɞɟɎ ɛɑŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ. 

ǒ Team participate Activity (M: N): Ƀɘ ɞɛɎŭŮɠ ůɡɛɛŮŰɏɢɞɡɜ ůŮ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. ɀɘŬ ɞɛɎŭŬ 

ɛˊɞɟŮɑ ɜŬ ůɡɛɛŮŰɎůɢŮɘ ůŮ ˊɞɚɚɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. ɆŮ ɛɑŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɛˊɞɟɞɨɜ ɜŬ 

ůɡɛɛŮŰɎůɢɞɡɜ ˊɞɚɚɏɠ ɞɛɎŭŮɠ. 

ǒ Team associated With Result (0...1: N): ȼ ɞɛɎŭŬ ɛˊɞɟŮɑ ɜŬ ɛɖɜ ɏɢŮɘ əŬɜɏɜŬ ŬˊɞŰɏɚŮůɛŬ ɐ ɜŬ 

ůɢŮŰɑɕŮŰŬɘ ɛŮ ˊɞɚɚɎ ŬˊɞŰŮɚɏůɛŬŰŬ. ȾɎɗŮ ŬˊɞŰɏɚŮůɛŬ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ɛɑŬ ɞɛɎŭŬ. 

ǒ Create Team is created by Team (1:1): ȼ ɞɛɎŭŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ŭˊɧ ɛɘŬ ŮɜɏɟɔŮɘŬ/ɞɜŰɧŰɖŰŬ 

ŭɖɛɘɞɡɟɔɑŬɠ ɞɛɎŭŬɠ. ȾɎɗŮ ɞɛɎŭŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ŭˊɧ Ŭəɟɘɓɩɠ ɛɑŬ ŭɘŬŭɘəŬůɑŬ "Create Team", 

əŬɘ əɎɗŮ ŭɘŬŭɘəŬůɑŬ "Create Team" ŭɖɛɘɞɡɟɔŮɑ Ŭəɟɘɓɩɠ ɛɑŬ ɞɛɎŭŬ.  

ǒ Quiz includes Question (N:M): ȰɜŬ əɞɡɑɕ ˊŮɟɘɏɢŮɘ ŮɟɤŰɐůŮɘɠ. ȰɜŬ əɞɡɑɕ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɏɢŮɘ 

ˊɞɚɚɏɠ ŮɟɤŰɐůŮɘɠ. ȾɎɗŮ ŮɟɩŰɖůɖ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɏɢŮŰŬɘ ůŮ ˊɞɚɚɎ əɞɡɑɕ. 

ǒ Selection of Paper Topic includes Topic (1: N): ȼ ŭɟŬůŰɖɟɘɧŰɖŰŬ Ůˊɘɚɞɔɐ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ɗɏɛŬŰŬ. ɀɑŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ Ůˊɘɚɞɔɐ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɏɢŮɘ ˊɞɚɚɎ 

ɗɏɛŬŰŬ. ȾɎɗŮ ɗɏɛŬ ˊŮɟɘɏɢŮŰŬɘ Ŭˊɧ Ŭəɟɘɓɩɠ ɛɑŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ Ůˊɘɚɞɔɐɠ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ. 

ǒ Paper select Result includes Topic (Ɂ:1): ɇɞ ŬˊɞŰɏɚŮůɛŬ Ůˊɘɚɞɔɐɠ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ɗɏɛŬ. ɄɞɚɚɎ ŬˊɞŰŮɚɏůɛŬŰŬ Ůˊɘɚɞɔɐɠ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ ɛˊɞɟɞɨɜ ɜŬ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ/ŬɜŬűɏɟɞɜŰŬɘ ůŰɞ ɑŭɘɞ ɗɏɛŬ. ȾɎɗŮ ŬˊɞŰɏɚŮůɛŬ Ůˊɘɚɞɔɐɠ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ 

ˊŮɟɘɚŬɛɓɎɜŮɘ Ŭəɟɘɓɩɠ ɏɜŬ ɗɏɛŬ. 

ǒ Question Has Quiz Answer (1: N): ɀɑŬ ŮɟɩŰɖůɖ ɏɢŮɘ ŬˊŬɜŰɐůŮɘɠ. ȾɎɗŮ ŮɟɩŰɖůɖ ɛˊɞɟŮɑ ɜŬ 

ɏɢŮɘ ˊɞɚɚɏɠ ŬˊŬɜŰɐůŮɘɠ. ȾɎɗŮ ŬˊɎɜŰɖůɖ ŬɜŬűɏɟŮŰŬɘ Ŭəɟɘɓɩɠ ůŮ ɛɑŬ ŮɟɩŰɖůɖ. 

ǒ Quiz Result includes Quiz Answer (1: Ɂ): ɇɞ ŬˊɞŰɏɚŮůɛŬ Űɞɡ quiz ˊŮɟɘɚŬɛɓɎɜŮɘ ŬˊŬɜŰɐůŮɘɠ. 

ȰɜŬ ŬˊɞŰɏɚŮůɛŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ɛɑŬ ɐ ˊŮɟɘůůɧŰŮɟŮɠ ŬˊŬɜŰɐůŮɘɠ. ȾɎɗŮ ŬˊɎɜŰɖůɖ ŬɜɐəŮɘ ůŮ 

Ŭəɟɘɓɩɠ ɏɜŬ ŬˊɞŰɏɚŮůɛŬ.  

ǒ Presentation/Examination Slot has Available Hours (1: N): ɇɞ ɢɟɞɜɘəɧ slot 

ˊŬɟɞɡůɑŬůɖɠ/ŮɝɏŰŬůɖɠ ɞɟɑɕŮɘ ŰŬ ŭɘŬɗɏůɘɛŬ ɢɟɞɜɘəɎ ˊŬɟɎɗɡɟŬ. ȰɜŬ slot ɏɢŮɘ ɏɜŬ ɐ 

ˊŮɟɘůůɧŰŮɟŬ ˊŬɟɎɗɡɟŬ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ. ȾɎɗŮ ˊŬɟɎɗɡɟɞ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ ŬɜɐəŮɘ ůŮ Ŭəɟɘɓɩɠ 

ɏɜŬ slot. 

 

ȺɝŮɘŭɘəŮɨůŮɘɠ (ISA) 

ɇɞ ŭɘɎɔɟŬɛɛŬ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ ˊŬɟŬəɎŰɤ ŮɝŮɘŭɘəŮɨůŮɘɠ ɛɏůɤ Űɤɜ ůɢɏůŮɤɜ ISA: 

 

User 

ȹɘɎəɟɘůɖ ɢɟɖůŰɩɜ ŬɜŬűɞɟɘəɎ ɛŮ Űɞɜ ɟɧɚɞ Űɞɡɠ. 

ǒ Student (ūɞɘŰɖŰɐɠ) 

ǒ Professor (ȾŬɗɖɔɖŰɐɠ) 

 

Activity  

ȺɝŮɘŭɑəŮɡůɖ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ Űɨˊɞ. 

ǒ Create Team 

ǒ Define Paper Topic 

ǒ Selection of Paper Topic 

ǒ Vote 
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ǒ Quiz 

ǒ Presentation/Examination Slot 

 

Question 

ȺɝŮɘŭɑəŮɡůɖ ŮɟɤŰɐůŮɤɜ ůŮ ŭɘŬəɟɘŰɞɨɠ Űɨˊɞɡɠ. 

ǒ Unique Answer 

ǒ Multiple Answer 

ǒ Yes or No 

ǒ Matching 

ǒ Open Text 

 

Result 

ȹɘɎəɟɘůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŬɜŬűɞɟɘəɎ ɛŮ Űɞɜ Űɨˊɞ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ. 

ǒ Quiz Result 

ǒ Reserve Slot Result 

ǒ Vote Result 

ǒ Paper Select Result 

ǒ Paper Definition Result 

4.3 Ɉɚɞˊɞɑɖůɖ 

ɇɞ ůɨůŰɖɛŬ ɏɢŮɘ ɡɚɞˊɞɘɖɗŮɑ ɛŮ ůɨɔɢɟɞɜŮɠ ŰŮɢɜɞɚɞɔɑŮɠ (PHP 8.3, Drupal 10.6, Bootstrap 5)  əŬɘ 

ŬəɞɚɞɡɗŮɑ ŬɟɢɘŰŮəŰɞɜɘəɎ ˊɟɧŰɡˊŬ ɛŮ ŰŬ ɞˊɞɑŬ ŮɝŬůűŬɚɑɕɞɜŰŬɘ ɖ ŮˊŮəŰŬůɘɛɧŰɖŰŬ, ɖ ůɡɜŰɖɟɖůɘɛɧŰɖŰŬ 

ŬɚɚɎ əŬɘ ɖ ŬɝɘɞˊɘůŰɑŬ Űɞɡ. ȼ ŬɜɎˊŰɡɝɖ Űɖɠ ˊɚŬŰűɧɟɛŬɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ əɡɟɑɤɠ ɛŮ Űɖɜ ɔɚɩůůŬ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ PHP, ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ Űɖɜ ɏəŭɞůɖ 8.3. ȼ Ůˊɘɚɞɔɐ ŬɡŰɐ ɓŬůɑůŰɖəŮ əɡɟɑɤɠ ůŰɖɜ 

ŮɡɟŮɑŬ ɡˊɞůŰɐɟɘɝɖ Űɖɠ PHP Ŭˊɧ Űɞ Drupal, Űɞ ɞˊɞɑɞ ŬˊɞŰŮɚŮɑ əŬɘ Űɞɜ ˊɡɟɐɜŬ Űɞɡ ůɡůŰɐɛŬŰɧɠ ɛŬɠ. ɇɞ 

Drupal (10.6) ŮˊɘɚɏɢɗɖəŮ ŭɘɧŰɘ ˊŬɟɏɢŮɘ ɏɜŬ Űɧůɞ ɘůɢɡɟɧ ɧůɞ əŬɘ ŭɞəɘɛŬůɛɏɜɞ  ˊɚŬɑůɘɞ ɔɘŬ Űɖɜ 

ŬɜɎˊŰɡɝɖ ůɨɜɗŮŰɤɜ ŮűŬɟɛɞɔɩɜ ɘůŰɞɨ ɛŮ ŮɜůɤɛŬŰɤɛɏɜŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ɔɘŬ ŭɘŬɢŮɑɟɘůɖ ˊŮɟɘŮɢɞɛɏɜɞɡ. 

ȹŮɑŰŮ Ůˊɘˊɚɏɞɜ ŬɜɎɚɡůɖ əŬɘ ŭɘəŬɘɞɚɧɔɖůɖ Ůˊɘɚɞɔɐɠ Űɞɡ Drupal ůŰɖɜ ȺɜɧŰɖŰŬ 2.2.2.  

 

ũɘŬ Űɖ ŭɘŮˊŬűɐ Űɞɡ ɢɟɐůŰɖ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ, ŮəŰɧɠ Ŭˊɧ əɩŭɘəŬ HTML 5 ˊɞɡ ŬˊɞŰŮɚŮɑ Űɖ ŭɞɛɐ Űɤɜ 

ůŮɚɑŭɤɜ əŬɘ ˊŬɟɎɔŮŰŬɘ Ŭˊɧ Űɖɜ PHP, ɎɛŮůŬ ɐ ɏɛɛŮůŬ ɛɏůɤ Űɤɜ ˊɟɞŰɨˊɤɜ Twig əŬɘ Űɞɡ Bootstrap 5, 

ɖ JavaScript ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ɓɘɓɚɘɞɗɐəɖ jQuery27 ˊɞɡ ŮɑɜŬɘ ŮɜůɤɛŬŰɤɛɏɜɖ ůŰɞɜ ˊɡɟɐɜŬ Űɞɡ 

Drupal. ȼ Ŭɝɘɞˊɞɑɖůɖ ůɨɔɢɟɞɜɖɠ JavaScript ŮˊɘŰɟɏˊŮɘ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ŭɡɜŬɛɘəɩɜ əŬɘ Ŭˊɞəɟɑůɘɛɤɜ 

ŭɘŮˊŬűɩɜ ˊɞɡ ɓŮɚŰɘɩɜɞɡɜ ůɖɛŬɜŰɘəɎ Űɖɜ ŮɛˊŮɘɟɑŬ ɢɟɐůɖɠ. ȳůɞɜ ŬűɞɟɎ Űɖ ɛɞɟűɞˊɞɑɖůɖ əŬɘ Űɞ ůŰɡɚ 

ŮɛűɎɜɘůɖɠ Űɖɠ ˊɚŬŰűɧɟɛŬɠ ɏɢŮɘ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ CSS 3 ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞ ˊɚŬɑůɘɞ Bootstrap 5, ŰŬ 

ɞˊɞɑŬ ˊŬɟɏɢɞɡɜ ůɨɔɢɟɞɜɞ əŬɘ Ŭˊɞəɟɑůɘɛɞ (responsive) ůɢŮŭɘŬůɛɧ ˊɟɞůŬɟɛɞůɛɏɜɞ ůŮ ɧɚɞɡɠ Űɞɡɠ 

Űɨˊɞɡɠ ůɡůəŮɡɩɜ. ɇɞ templating ůɨůŰɖɛŬ Űɞɡ Drupal ɓŬůɑɕŮŰŬɘ ůŰɖɜ ɛɖɢŬɜɐ (engine) Twig, ɖ ɞˊɞɑŬ 

ŮˊɘŰɟɏˊŮɘ Űɞɜ ŭɘŬɢɤɟɘůɛɧ Űɖɠ ŮˊɘɢŮɘɟɖůɘŬəɐɠ ɚɞɔɘəɐɠ Ŭˊɧ Űɖ ɚɞɔɘəɐ ˊŬɟɞɡůɑŬůɖɠ/ŮɛűɎɜɘůɖɠ əŬɗɩɠ 

Ůˊɑůɖɠ ˊŬɟɏɢŮɘ ɛŮɔɎɚŮɠ ŭɡɜŬŰɧŰɖŰŮɠ (ɧˊɤɠ ůɡɜɗɐəŮɠ, ŮˊŬɜŬɚɐɣŮɘɠ, űɑɚŰɟŬ, ɛŬəɟɞŮɜŰɞɚɏɠ, 

əɚɖɟɞɜɞɛɘəɧŰɖŰŬ ˊɟɞŰɨˊɤɜ əŬɘ ŭɡɜŬɛɘəɐ ŭɘŬɢŮɑɟɘůɖ əɚɎůŮɤɜ) ɧůɞɜ ŬűɞɟɎ Űɖ ˊɟɞůŬɟɛɞɔɐ Űɖɠ 

ŮɛűɎɜɘůɖɠ. 

 

ɇɞ Front-End Űɖɠ ŮűŬɟɛɞɔɐɠ ɓŬůɑɕŮŰŬɘ Ůˊɘˊɚɏɞɜ ůŰɞ Drupal theme Bootstrap Barrio28, Űɞ ɞˊɞɑɞ 

ŮɜůɤɛŬŰɩɜŮɘ Űɞ Bootstrap 5 ˊɚŬɑůɘɞ. ȷəɞɚɞɨɗɤɠ ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ ɏɜŬ ˊɟɞůŬɟɛɞůɛɏɜɞ ɡˊɞ-ɗɏɛŬ 

 
27 https://jquery.com/  
28 https://www.drupal.org/project/bootstrap_barrio  

https://jquery.com/
https://www.drupal.org/project/bootstrap_barrio
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(subtheme) ɛŮ ɞɜɞɛŬůɑŬ edu_barrio ɛŮ ůəɞˊɧ Űɖɜ ŮˊɏəŰŬůɖ Űɤɜ ŭɡɜŬŰɞŰɐŰɤɜ Űɞɡ əɡɟɑɤɠ ɗɏɛŬŰɞɠ 

(base theme) əŬɘ Űɖ ˊɟɞůɗɐəɖ ŮɝŮɘŭɘəŮɡɛɏɜɖɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ŭɘəɐɠ ɛŬɠ 

ˊɚŬŰűɧɟɛŬɠ. 

 

ũɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŮɝŬɟŰɐůŮɤɜ (dependency management) Űɖɠ PHP ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ Composer, 

Űɞ ɞˊɞɑɞ ŬɜŬɚŬɛɓɎɜŮɘ Űɞɜ ɏɚŮɔɢɞ Űɤɜ ŮəŭɧůŮɤɜ Űɤɜ ɓɘɓɚɘɞɗɖəɩɜ əŬɘ ŮˊɘŰɟɏˊŮɘ Űɖɜ Ůɨəɞɚɖ Ůɜɖɛɏɟɤůɖ 

Űɞɡɠ. ȺˊɘˊɟɞůɗɏŰɤɠ, Űɞ Drush ŬˊɞŰŮɚŮɑ Űɞ əɨɟɘɞ ŮɟɔŬɚŮɑɞ ɔɟŬɛɛɐɠ ŮɜŰɞɚɩɜ (command-line) ɔɘŬ Űɖ 

ŭɘŬɢŮɑɟɘůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ, ŭɘŮɡəɞɚɨɜɞɜŰŬɠ ŮɟɔŬůɑŮɠ, ɧˊɤɠ ɖ ŮəəŬɗɎɟɘůɖ Űɖɠ əɟɡűɐɠ ɛɜɐɛɖɠ (cache 

clearing), ɩůŰŮ ɞɘ ˊɘɞ ˊɟɧůűŬŰŮɠ ŬɚɚŬɔɏɠ ɜŬ ŬˊɞŰɡˊɩɜɞɜŰŬɘ ůŰɞ ŮɛűŬɜɘɕɧɛŮɜɞ ˊŮɟɘŮɢɧɛŮɜɞ, əŬɗɩɠ 

əŬɘ ɖ ŮűŬɟɛɞɔɐ ŮɜɖɛŮɟɩůŮɤɜ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ (database updates), ɖ ɞˊɞɑŬ ŭɘŬŰɖɟŮɑ Űɖ ŭɞɛɐ Űɖɠ 

ɓɎůɖɠ ůɡɔɢɟɞɜɘůɛɏɜɖ ɛŮ Űɞɜ əɩŭɘəŬ Űɖɠ ŮűŬɟɛɞɔɐɠ əŬɘ ŭɘɎűɞɟŮɠ ɎɚɚŮɠ ŭɘŬɢŮɘɟɘůŰɘəɏɠ ŮɟɔŬůɑŮɠ. 

 

ɇɏɚɞɠ, ɖ ɞɟɗɐ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŮűŬɟɛɞɔɐɠ ŮˊŬɚɖɗŮɨŰɖəŮ ɛɏůɤ ɢŮɘɟɤɜŬəŰɘəɩɜ ŭɞəɘɛɩɜ, ɛŮ 

ůɡůŰɖɛŬŰɘəɐ ŮəŰɏɚŮůɖ ůŮɜŬɟɑɤɜ ɢɟɐůɖɠ ŬɜɎ ɟɧɚɞ (űɞɘŰɖŰɐ, əŬɗɖɔɖŰɐ, ŭɘŬɢŮɘɟɘůŰɐ) əŬɘ ŬɜɎ Űɨˊɞ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ, Ůɜɩ ɔɘŬ Űɞɜ ɏɚŮɔɢɞ ŰŮɚɘəɩɜ ůɖɛŮɑɤɜ REST ŬɝɘɞˊɞɘɐɗɖəŮ Űɞ ŮɟɔŬɚŮɑɞ Postman. 

4.3.1 ȹɞɛɐ ȾɩŭɘəŬ 

ȼ ɞɟɔɎɜɤůɖ Űɞɡ əɩŭɘəŬ ŬəɞɚɞɡɗŮɑ Űɖɜ ŬɟɗɟɤŰɐ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ Drupal, ɖ ɞˊɞɑŬ ɏɢŮɘ ŮɜɘůɢɡɗŮɑ ɛŮ 

Űɖɜ ŬɜɎˊŰɡɝɖ ɏɝɘ ɜɏɤɜ ˊɟɞůŬɟɛɞůɛɏɜɤɜ ŮɜɞŰɐŰɤɜ (custom modules) ŮɘŭɘəɎ ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ 

ˊɚŬŰűɧɟɛŬɠ. ȳɚŮɠ ɞɘ ŮɜɧŰɖŰŮɠ ŮɑɜŬɘ ɞɟɔŬɜɤɛɏɜŮɠ əɎŰɤ Ŭˊɧ Űɞ űɎəŮɚɞ web/custom/modules əŬɘ 

Ŭəɞɚɞɡɗɞɨɜ Űɞ ˊɟɧŰɡˊɞ PSR-4 autoloading, ɛŮ Űɞɜ PHP əɩŭɘəŬ əŬɚɎ ɞɟɔŬɜɤɛɏɜɞ ůŮ ɢɩɟɞɡɠ 

ɞɜɞɛɎŰɤɜ (namespaces) əɎŰɤ Ŭˊɧ Űɞ əɨɟɘɞ ŮɡɟŮŰɐɟɘɞ /src Űɖɠ əɎɗŮ ŮɜɧŰɖŰŬɠ. ȼ ŭɞɛɐ ŬˊŮɘəɞɜɑɕŮŰŬɘ 

ůŰɖɜ ˊŬɟŬəɎŰɤ ŮɘəɧɜŬ: 

 

web/modules/custom/  

ο 

ςωω ÅÄÕʍÍÁÉÎƳ                    

ο   ςωω ÓÒÃƳ 

ο   ο   ςωω #ÏÎÔÒÏÌÌÅÒƳ           

ο   ο   ςωω &ÏÒÍƳ                 

ο   ο   ςωω 0ÌÕÇÉÎƳ"ÌÏÃËƳ         

ο   ο   ςωω 0ÌÕÇÉÎƳ1ÕÅÓÔÉÏÎ4ÙÐÅƳ  

ο   ο   υωω 3ÅÒÖÉÃÅƳ             

ο   ςωω ÃÓÓƳ ƻ ÔÅÍÐÌÁÔÅÓƳ 

ο   υωω ǉƚÙÍÌ ƽÉÎÆÏƗ ÒÏÕÔÉÎÇƗ ÓÅÒÖÉÃÅÓƗ ÌÉÂÒÁÒÉÅÓƾ 

ο 

ςωω ÅÄÕʍÃÕÓÔÏÍʍÁÃÔÉÖÉÔÉÅÓƳ       

ο   ςωω ÓÒÃƳ 

ο   ο   ςωω %ÎÔÉÔÙƳ             

ο   ο   ςωω &ÏÒÍƳ7ÉÚÁÒÄƳ        

ο   ο   ςωω 0ÌÕÇÉÎƳ&ÉÅÌÄƳ        

ο   ο   ςωω !ÃÃÅÓÓ#ÏÎÔÒÏÌ(ÁÎÄÌÅÒƳ 

ο   ο   υωω ,ÉÓÔ"ÕÉÌÄÅÒƳ ƻ 2ÏÕÔÅ0ÒÏÖÉÄÅÒƳ ƻ 6ÉÅ×Ó$ÁÔÁƳ 

ο   ςωω ÃÏÎÆÉÇƳÉÎÓÔÁÌÌƳ ƻ ÃÏÎÆÉÇƳÓÃÈÅÍÁƳ 

ο   ςωω ÃÓÓƳ ƻ ÊÓƳ ƻ ÔÅÓÔÓƳ 

ο   υωω ǉƚÙÍÌ 
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ο 

ςωω ÅÄÕʍÁÃÔÉÖÉÔÙʍÒÅÓÕÌÔÓƳ        

ο   ςωω ÓÒÃƳ 

ο   ο   ςωω %ÎÔÉÔÙƳ              

ο   ο   ςωω &ÏÒÍƳ ƻ ,ÉÓÔ"ÕÉÌÄÅÒƳ ƻ !ÃÃÅÓÓ#ÏÎÔÒÏÌ(ÁÎÄÌÅÒƳ 

ο   ο   υωω #ÏÍÍÁÎÄÓƳ ƻ 2ÏÕÔÅ0ÒÏÖÉÄÅÒƳ ƻ 6ÉÅ×Ó$ÁÔÁƳ 

ο   ςωω ÃÏÎÆÉÇƳÉÎÓÔÁÌÌƳ 

ο   υωω ǉƚÙÍÌ 

ο 

ςωω ÅÄÕʍÐÒÏÆÅÓÓÏÒƳ              

ο   ςωω ÓÒÃƳ 

ο   ο   ςωω #ÏÎÔÒÏÌÌÅÒƳ         

ο   ο   ςωω &ÏÒÍƳ                

ο   ο   ςωω 0ÌÕÇÉÎƳ"ÌÏÃËƳ 

ο   ο   υωω 3ÅÒÖÉÃÅƳ 

ο   ςωω ÔÅÍÐÌÁÔÅÓƳ 

ο   υωω ǉƚÙÍÌ 

ο 

ςωω ÅÄÕʍÉÍÐÏÒÔƳ                  

ο   ςωω ÓÒÃƳ 

ο   ο   ςωω 3ÅÒÖÉÃÅƳ              

ο   ο   ςωω #ÏÎÔÒÏÌÌÅÒƳ ƻ &ÏÒÍƳ 

ο   ο   ςωω 0ÌÕÇÉÎƳÒÅÓÔƳ          

ο   ο   υωω %ØÃÅÐÔÉÏÎƳ 

ο   ςωω ÓÁÍÐÌÅÓƳ                  

ο   υωω ǉƚÙÍÌ 

ο 

υωω ÏÉÄÃʍÒÏÌÅʍÍÁÐÐÅÒƳ             

    ςωω ÓÒÃƳ3ÅÒÖÉÃÅƳ              

    υωω ǉƚÙÍÌ ƽÉÎÆÏƗ ÓÅÒÖÉÃÅÓƾ 

ȺɘəɧɜŬ 20 - ȹɞɛɐ ȾɩŭɘəŬ 

4.3.2 ȷɟɢɘŰŮəŰɞɜɘəɐ Ɉɚɞˊɞɑɖůɖɠ & ȸɎůɖ ȹŮŭɞɛɏɜɤɜ 

ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ ɡɚɞˊɞɑɖůɖɠ Űɞɡ ůɡůŰɐɛŬŰɧɠ ɛŬɠ ɓŬůɑɕŮŰŬɘ ůŮ ɏɝɘ (6) ˊɟɞůŬɟɛɞůɛɏɜŬ ˊɟɧůɗŮŰŬ ɔɘŬ 

Űɞ Drupal, əɎɗŮ ɏɜŬ Ŭˊɧ ŰŬ ɞˊɞɑŬ ɏɢŮɘ ŬɡŰɞŰŮɚɐ Ůɡɗɨɜɖ. ɇɞ edu_main ŬˊɞŰŮɚŮɑ Űɞɜ ˊɡɟɐɜŬ Űɖɠ 

ˊɚŬŰűɧɟɛŬɠ Ůɜɩ Űɞ edu_custom_activities ɞɟɑɕŮɘ ɧɚŮɠ Űɘɠ ˊɟɞůŬɟɛɞůɛɏɜŮɠ ɞɜŰɧŰɖŰŮɠ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ əŬɗɩɠ əŬɘ Űɖ űɧɟɛŬ ˊɞɚɚŬˊɚɩɜ ɓɖɛɎŰɤɜ (Wizard) ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡɠ. ɇɞ 

edu_activity_results ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɘɠ ɞɜŰɧŰɖŰŮɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ, Űɞ edu_professor ůɡɔəŮɜŰɟɩɜŮɘ 

Űɘɠ ɓŬůɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɤɜ əŬɗɖɔɖŰɩɜ, Űɞ edu_import ɡɚɞˊɞɘŮɑ Űɖ ɛŬɕɘəɐ ŮɘůŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ 

CSV əŬɘ Űɏɚɞɠ Űɞ oidc_role_mapper ŮɑɜŬɘ ɡˊŮɨɗɡɜɞ ɔɘŬ Űɞ ůɡɔɢɟɞɜɘůɛɧ Űɤɜ ɟɧɚɤɜ Ŭˊɧ Űɞ Keycloak 

ůŰɞ Drupal ɛɏůɤ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ SSO. 

 

ȼ ŮűŬɟɛɞɔɐ ŬəɞɚɞɡɗŮɑ ɡˊɖɟŮůɘɞ-əŮɜŰɟɘəɐ (service-oriented) ŬɟɢɘŰŮəŰɞɜɘəɐ ɧˊɞɡ ɖ ŮˊɘɢŮɘɟɖůɘŬəɐ 

ɚɞɔɘəɐ ˊɟɞəɨˊŰŮɘ Ŭˊɧ ŭŮəŬŮɜɜɏŬ ˊɟɞůŬɟɛɞůɛɏɜŮɠ ɡˊɖɟŮůɑŮɠ (services) ˊɞɡ ŮɑɜŬɘ ŮɔɔŮɔɟŬɛɛɏɜŮɠ ůŰɞ 

ŭɞɢŮɑɞ ɡˊɖɟŮůɘɩɜ (service container) Űɞɡ Drupal ɛɏůɤ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ *.services.yml ŬɟɢŮɑɤɜ əŬɘ 
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ˊŬɟɏɢɞɜŰŬɘ ɤɠ ŮɝŬɟŰɐůŮɘɠ (dependency injection) ɛɏůɤ constructor ůŮ ŮɚŮɔəŰɏɠ (controllers), űɧɟɛŮɠ 

(forms) əŬɘ ɎɚɚŮɠ ɡˊɖɟŮůɑŮɠ (services).  

 

ɆŮ ŮˊɑˊŮŭɞ ɛɞɜŰɏɚɤɜ ŭŮŭɞɛɏɜɤɜ, ɏɢɞɡɜ ɡɚɞˊɞɘɖɗŮɑ ŰɏůůŮɟɘɠ ˊɟɞůŬɟɛɞůɛɏɜŮɠ ɞɜŰɧŰɖŰŮɠ (Activity, 

Question, Quiz Answer, Result), ɞɘ ɞˊɞɑŮɠ Ŭəɞɚɞɡɗɞɨɜ bundle-based ůɢŮŭɑŬůɖ. ȼ ɞɜŰɧŰɖŰŬ Activity 

ŭɘŬɟɗɟɩɜŮŰŬɘ ůŮ ˊɏɜŰŮ bundles (quiz, voting, paper_selection, paper_definition, presentation_slot) ˊɞɡ 

ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɞɡɠ ɘůɎɟɘɗɛɞɡɠ Űɨˊɞɡɠ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. ɄŬɟɎɚɚɖɚŬ, ɖ ɞɜŰɧŰɖŰŬ Result ɞɟɔŬɜɩɜŮŰŬɘ 

ůŮ ŬɜŰɑůŰɞɘɢŬ bundles ɔɘŬ əɎɗŮ Űɨˊɞ ŬˊɞŰŮɚɏůɛŬŰɞɠ.  ȼ ɞɜŰɧŰɖŰŬ Question ŭɘŬɗɏŰŮɘ Ůˊɑůɖɠ ˊɏɜŰŮ 

bundles, ɏɜŬ ɔɘŬ əɎɗŮ Űɨˊɞ ŮɟɩŰɖůɖɠ (unique answer, multiple answer, yes or no, matching, open text) 

Ůɜɩ ɖ ɞɜŰɧŰɖŰŬ Quiz Answer ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɤɜ ŬˊŬɜŰɐůŮɤɜ Űɤɜ űɞɘŰɖŰɩɜ. ȼ 

ŭɘŬɢŮɑɟɘůɖ Űɤɜ ůɡůɢŮŰɑůŮɤɜ ɛŮŰŬɝɨ Űɤɜ ɞɜŰɞŰɐŰɤɜ ɔɑɜŮŰŬɘ ɛŮ Űɖ ɢɟɐůɖ ˊŮŭɑɤɜ ŬɜŬűɞɟɎɠ (entity 

reference fields), ŰŬ ɞˊɞɑŬ ŬˊɞɗɖəŮɨɞɡɜ Űɞ ŬɜŬɔɜɤɟɘůŰɘəɧ (ID) Űɖɠ ɞɜŰɧŰɖŰŬɠ-ůŰɧɢɞɡ ůŮ ɛɘŬ 

ŬɜŰɑůŰɞɘɢɖ, ůɡɜɐɗɤɠ ŮɡɟŮŰɖɟɘŬůɛɏɜɖ, ůŰɐɚɖ. ɇɞ Drupal ŭŮɜ ŮˊɘɓɎɚɚŮɘ ˊɟŬɔɛŬŰɘəɞɨɠ ˊŮɟɘɞɟɘůɛɞɨɠ 

ɝɏɜɤɜ əɚŮɘŭɘɩɜ (foreign key constraints) ůŮ ŮˊɑˊŮŭɞ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ,  ŭɘŬɢŮɑɟɘůɖ Űɖɠ ŬɜŬűɞɟɘəɐɠ 

ŬəŮɟŬɘɧŰɖŰŬɠ (referential integrity) ɔɑɜŮŰŬɘ ůŮ ŮˊɑˊŮŭɞ ŮűŬɟɛɞɔɐɠ, ɛɏůɤ Űɞɡ Entity/Field API. 

 

Ƀ ɏɚŮɔɢɞɠ Űɖɠ ˊɟɧůɓŬůɖɠ ůŮ ŮˊɑˊŮŭɞ ɞɜŰɞŰɐŰɤɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ Ŭˊɧ ˊɟɞůŬɟɛɞůɛɏɜɞɡɠ ɢŮɘɟɘůŰɏɠ 

Ůɚɏɔɢɞɡ ˊɟɧůɓŬůɖɠ (access control handlers), ɏɜŬɠ ŬɜɎ ɞɜŰɧŰɖŰŬ, ɞɘ ɞˊɞɑɞɘ ŮɜůɤɛŬŰɩɜɞɡɜ Űɖ ɚɞɔɘəɐ 

ŬŭŮɘɞŭɧŰɖůɖɠ ůŰɞ ɛɞɜŰɏɚɞ ŭŮŭɞɛɏɜɤɜ. ȼ ůɖɛŬůɘɞɚɞɔɑŬ Űɤɜ ŭɘəŬɘɤɛɎŰɤɜ əŬɘ ɖ ůɡɜɞɚɘəɐ ůŰɟŬŰɖɔɘəɐ 

ŬůűŬɚŮɑŬɠ ˊŮɟɘɔɟɎűɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ůŰɖɜ ŮɜɧŰɖŰŬ 4.3.4 ȷůűɎɚŮɘŬ & ȰɚŮɔɢɞɠ ɄɟɧůɓŬůɖɠ.  

 

ȼ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮ Űɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɔɑɜŮŰŬɘ ɛɏůɤ Űɞɡ Entity API Űɞɡ Drupal, Űɞ ɞˊɞɑɞ ɚŮɘŰɞɡɟɔŮɑ 

ɤɠ ŮɝŮɘŭɘəŮɡɛɏɜɞ ůɨůŰɖɛŬ ŬɜŰɘůŰɞɑɢɘůɖɠ ŬɜŰɘəŮɘɛɏɜɤɜ-ŭŮŭɞɛɏɜɤɜ (ˊŬɟɧɛɞɘɞ ɛŮ ORM), 

ɞɟɔŬɜɩɜɞɜŰŬɠ ŰŬ ŭŮŭɞɛɏɜŬ ůŮ ɞɜŰɧŰɖŰŮɠ (nodes, users, taxonomy terms ə.ɚˊ.) əŬɘ ŬˊɞɗɖəŮɨɞɜŰɎɠ ŰŬ 

ůŮ ŬɜŰɑůŰɞɘɢɞɡɠ ˊɑɜŬəŮɠ ˊɞɡ ŭɘŬɢɤɟɑɕɞɡɜ ŰŬ ɓŬůɘəɎ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɘɠ Űɘɛɏɠ Űɤɜ ˊŮŭɑɤɜ. ȷəɞɚɞɡɗŮɑ Űɞ 

ɛɞɜŰɏɚɞ ɞɜŰɞŰɐŰɤɜ-ůɡůɢŮŰɑůŮɤɜ Űɞɡ Drupal ɛŮ ˊɑɜŬəŮɠ ɔɘŬ əɎɗŮ ŭɘŬűɞɟŮŰɘəɧ Űɨˊɞ ɞɜŰɞŰɐŰɤɜ. ũɘŬ Űɖɜ 

ŬɜɎəŰɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ Entity Query API, ŬˊɞűŮɨɔɞɜŰŬɠ ɎɛŮůŬ ŮɟɤŰɐɛŬŰŬ SQL, 

Űɞ ɞˊɞɑɞ ŮəŰŮɚŮɑ ŮɟɤŰɐɛŬŰŬ ɛŮ Ůɚɏɔɢɞɡɠ ˊɟɧůɓŬůɖɠ ɛŮ ůəɞˊɧ Űɖ ůɡɛɛɧɟűɤůɖ ɛŮ ŰŬ ŭɘəŬɘɩɛŬŰŬ Űɤɜ 

ɢɟɖůŰɩɜ. 

 

ɇɞ Entity API ŭŮɜ ŮˊɘəɞɘɜɤɜŮɑ ŬˊŮɡɗŮɑŬɠ ɛŮ Űɖ ɓɎůɖ, ŬɚɚɎ ůŰɖɟɑɕŮŰŬɘ ůŰɞ Database API Űɞɡ Drupal, 

ɏɜŬ ŮˊɑˊŮŭɞ ŬűŬɑɟŮůɖɠ (Database Abstraction Layer) ɓŬůɘůɛɏɜɞ ůŰɞ PDO, Űɞ ɞˊɞɑɞ əŬɗɘůŰɎ Űɖɜ 

ŮűŬɟɛɞɔɐ ŬɜŮɝɎɟŰɖŰɖ Ŭˊɧ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ɓɎůɖ. ɀŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ, ɡˊɞůŰɖɟɑɕɞɜŰŬɘ ŮˊɑůɖɛŬ 

ŭɘɎűɞɟŮɠ ůɢŮůɘŬəɏɠ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ, ɧˊɤɠ MySQL/MariaDB, PostgreSQL əŬɘ SQLite. ɆŰɖ 

ůɡɔəŮəɟɘɛɏɜɖ ŮűŬɟɛɞɔɐ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ MySQL, əŬɗɩɠ ŬˊɞŰŮɚŮɑ Űɖɜ ˊɘɞ ŭɘŬŭŮŭɞɛɏɜɖ əŬɘ əŬɚɎ 

ɡˊɞůŰɖɟɘɔɛɏɜɖ Ůˊɘɚɞɔɐ ůŰɞ ɞɘəɞůɨůŰɖɛŬ Űɞɡ Drupal, ɛŮ ɩɟɘɛɖ ŰŮəɛɖɟɑɤůɖ, ŮɡɟŮɑŬ ůɡɛɓŬŰɧŰɖŰŬ ɛŮ 

modules əŬɘ hosting, əŬɘ ŬˊɞŭŮŭŮɘɔɛɏɜɖ Ŭˊɧŭɞůɖ ɔɘŬ űɞɟŰɑŬ Űɡˊɘəɩɜ ŮűŬɟɛɞɔɩɜ ˊŮɟɘŮɢɞɛɏɜɞɡ.  

4.3.3 ȺˊɘəɞɘɜɤɜɑŬ Front-End əŬɘ Back-End 

ȼ ŮˊɘəɞɘɜɤɜɑŬ ɛŮŰŬɝɨ Űɖɠ ŭɘŮˊŬűɐɠ (Front-End) əŬɘ Űɞɡ ŮɝɡˊɖɟŮŰɖŰɐ (Back-End) ŬəɞɚɞɡɗŮɑ Űɞ 

ɛɞɜŰɏɚɞ ŬɘŰɐɛŬŰɞɠ-Ŭˊɧəɟɘůɖɠ (request-response). Ƀ űɡɚɚɞɛŮŰɟɖŰɐɠ ŬˊɞůŰɏɚɚŮɘ ŬɘŰɐɛŬŰŬ ˊɟɞɠ 

ůɡɔəŮəɟɘɛɏɜŮɠ ŭɘŬŭɟɞɛɏɠ (routes) Űɞɡ ůɡůŰɐɛŬŰɞɠ əŬɘ ɏˊŮɘŰŬ ɏɜŬɠ ŮɚŮɔəŰɐɠ (controller) ɐ ɛɑŬ űɧɟɛŬ 

ŬɜŬɚŬɛɓɎɜŮɘ Űɖɜ ŭɘŮəˊŮɟŬɑɤůɖ Űɞɡ ŬɘŰɐɛŬŰɞɠ, ŮəŰŮɚŮɑ Űɖɜ ŮˊɘɢŮɘɟɖůɘŬəɐ ɚɞɔɘəɐ ɛɏůɤ ɡˊɖɟŮůɘɩɜ əŬɘ 

Űɞɡ Entity API əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŮˊɘůŰɟɏűŮɘ ɛɑŬ Ŭˊɧəɟɘůɖ. 

 

ɀŮ ŰŬ ˊŬɟŬˊɎɜɤ ɤɠ ɓɎůɖ, ɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ ŮɛˊɚɞɡŰɑɕŮŰŬɘ ɛŮ ŭɨɞ ůɡɛˊɚɖɟɤɛŬŰɘəɞɨɠ ɛɖɢŬɜɘůɛɞɨɠ, 

ˊɞɡ ɏɢɞɡɜ ɤɠ ůŰɧɢɞ ɜŬ əɎɜɞɡɜ Űɖɜ ŮɛˊŮɘɟɑŬ ɢɟɐůɖɠ ˊɘɞ ŭɡɜŬɛɘəɐ əŬɘ Ŭˊɞəɟɑůɘɛɖ. Ƀ ˊɟɩŰɞɠ 
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ɛɖɢŬɜɘůɛɧɠ ŬűɞɟɎ Űɖɜ Ŭůɨɔɢɟɞɜɖ ŮˊɘəɞɘɜɤɜɑŬ (AJAX), ɔɘŬ Űɖɜ ŬɜŬɜɏɤůɖ ŰɛɖɛɎŰɤɜ Űɖɠ ůŮɚɑŭŬɠ 

ɢɤɟɑɠ Űɖɜ ŬɜɎɔəɖ ŮˊŬɜŬűɧɟŰɤůɐɠ Űɖɠ. Ƀ ŭŮɨŰŮɟɞɠ ɛɖɢŬɜɘůɛɧɠ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ŬɜŰŬɚɚŬɔɐ 

ŭɞɛɖɛɏɜɤɜ ŭŮŭɞɛɏɜɤɜ ůŮ ɛɞɟűɐ JSON ɔɘŬ ůɡɔəŮəɟɘɛɏɜŬ ŰŮɚɘəɎ ůɖɛŮɑŬ. 

 

ȷɜŬɚɡŰɘəɧŰŮɟŬ, Űɞ ůɨůŰɖɛŬ ŬɝɘɞˊɞɘŮɑ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ AJAX, ɧŰŬɜ ɞ ɢɟɐůŰɖɠ ŬɚɚɖɚŮˊɘŭɟɎ ɛŮ əɎˊɞɘɞ 

ůŰɞɘɢŮɑɞ Űɖɠ ˊɚŬŰűɧɟɛŬɠ, Űɞ ɞˊɞɑɞ ɏɢŮɘ ɟɡɗɛɘůŰŮɑ ɔɘŬ Ŭůɨɔɢɟɞɜɖ ŮˊɘəɞɘɜɤɜɑŬ. ȺɘŭɘəɧŰŮɟŬ, ůŰɞ ˊɚŬɑůɘɞ 

ŬɡŰɐɠ Űɖɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ, ɞ űɡɚɚɞɛŮŰɟɖŰɐɠ ŬˊɞůŰɏɚɚŮɘ ɏɜŬ ŬɑŰɖɛŬ ɛŮ əɎˊɞɘŬ ŭŮŭɞɛɏɜŬ əŬɘ ůŰɖ 

ůɡɜɏɢŮɘŬ ɞ ŮɝɡˊɖɟŮŰɖŰɐɠ ŮˊɘůŰɟɏűŮɘ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ AJAXResponse. ȰɜŬ ŰɏŰɞɘɞ ˊŬɟɎŭŮɘɔɛŬ ɛˊɞɟŮɑ 

ɜŬ ŮɑɜŬɘ ɖ ŬɜŰɘəŬŰɎůŰŬůɖ Ůɜɧɠ ŰɛɐɛŬŰɞɠ Űɞɡ DOM (Document Object Model). ɃˊɧŰŮ, ɛŮ ŬɡŰɧɜ Űɞɜ 

Űɟɧˊɞ ŬɜŰŬɚɚɎůůɞɜŰŬɘ ŰɛɐɛŬŰŬ Űɖɠ HTML ɢɤɟɑɠ Űɖɜ ŬɜɎɔəɖ ɔɘŬ ˊɚɐɟɖ ŮˊŬɜŬűɧɟŰɤůɖ Űɖɠ ůŮɚɑŭŬɠ. 

ȷˊɧ Űɖɜ ˊɚŮɡɟɎ Űɞɡ ˊŮɚɎŰɖ, ɖ ɚɞɔɘəɐ ɞɟɔŬɜɩɜŮŰŬɘ ůŮ Drupal Behaviors ɛŮ Űɖ ɢɟɐůɖ Űɖɠ once() əŬɘ 

Űɞɡ jQuery, ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ əŬŰɎůŰŬůɖɠ Űɤɜ Ŭůɨɔɢɟɞɜɤɜ ŬɘŰɖɛɎŰɤɜ (ŭɘŬŰɐɟɖůɖ ŭŮŭɞɛɏɜɤɜ, 

ɢŮɘɟɘůɛɧɠ ůűŬɚɛɎŰɤɜ ə.Ɏ.). ɉŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ ɢɟɐůɖɠ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ AJAX ŬˊɞŰŮɚŮɑ ɖ 

űɧɟɛŬ ˊɞɚɚŬˊɚɩɜ ɓɖɛɎŰɤɜ ŭɖɛɘɞɡɟɔɑŬɠ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ, ɧˊɞɡ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ ŬɡŰɐɠ 

ɔɑɜŮŰŬɘ ɖ ɛŮŰɎɓŬůɖ ɛŮŰŬɝɨ Űɤɜ ɓɖɛɎŰɤɜ, ɖ ˊɟɞůɗɐəɖ/ŬűŬɑɟŮůɖ ŮɟɤŰɐůŮɤɜ ə.ɚˊ. 

 

ɋɠ ˊɟɞɠ Űɞɜ ŭŮɨŰŮɟɞ ɛɖɢŬɜɘůɛɧ, ɔɘŬ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɖ ŬɜŰŬɚɚŬɔɐ ŭɞɛɖɛɏɜɤɜ 

ŭŮŭɞɛɏɜɤɜ, Űɞ ůɨůŰɖɛŬ ŮəɗɏŰŮɘ ŰŮɚɘəɎ ůɖɛŮɑŬ ˊɞɡ Ůˊɘəɞɘɜɤɜɞɨɜ ůŮ ɛɞɟűɐ JSON. ȰɜŬ ˊŬɟɎŭŮɘɔɛŬ 

ɢɟɐůɖɠ ŬɡŰɞɨ Űɞɡ ɛɖɢŬɜɘůɛɞɨ ŬˊɞŰŮɚŮɑ ɖ ɛŬɕɘəɐ ŮɘůŬɔɤɔɐ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ, ɖ ɞˊɞɑŬ ɛɏůɤ Ůɜɧɠ 

ŰŮɚɘəɞɨ ůɖɛŮɑɞɡ ŭɏɢŮŰŬɘ ɏɜŬ ŬɟɢŮɑɞ CSV (ɤɠ multipart/form-data) əŬɘ ŮˊɘůŰɟɏűŮɘ ɛɘŬ Ŭˊɧəɟɘůɖ JSON 

ůɢŮŰɘəɎ ɛŮ Űɖɜ əŬŰɎůŰŬůɖ Űɖɠ ŮɘůŬɔɤɔɐɠ. 

4.3.4 ȷůűɎɚŮɘŬ & ȰɚŮɔɢɞɠ ɄɟɧůɓŬůɖɠ 

ɇɞ ůɨůŰɖɛŬ ŬůűŬɚŮɑŬɠ ɓŬůɑɕŮŰŬɘ ůŰɞɜ ɏɚŮɔɢɞ ˊɟɧůɓŬůɖɠ ɓɎůŮɘ ɟɧɚɤɜ (role-based access control) Űɞɡ 

Drupal ɛŮ Űɞɡɠ ŰɟŮɘɠ əɨɟɘɞɡɠ ɟɧɚɞɡɠ ˊɞɡ ɏɢɞɡɜ əŬɗɞɟɘůŰŮɑ, Űɞɜ Student (ūɞɘŰɖŰɐ), Űɞɜ Professor 

(ȾŬɗɖɔɖŰɐ) əŬɘ Űɞɜ Administrator (ȹɘŬɢŮɘɟɘůŰɐ). ȾɎɗŮ ɏɜŬɠ ɟɧɚɞɠ ɏɢŮɘ ůɡɔəŮəɟɘɛɏɜŬ ŭɘəŬɘɩɛŬŰŬ ˊɞɡ 

əŬɗɞɟɑɕɞɡɜ Űɘɠ ŮɜɏɟɔŮɘŮɠ Űɞɡ ůŰɞ ůɨůŰɖɛŬ. ɆɡɜɞˊŰɘəɎ, ɞɟɑɕŮŰŬɘ ɏɜŬ ŮəŰŮɜɏɠ ůɨɜɞɚɞ ŭɘəŬɘɤɛɎŰɤɜ 

(permissions) ůŰŬ *.permissions.yml ŬɟɢŮɑŬ Űɤɜ ˊɟɞůŬɟɛɞůɛɏɜɤɜ ŮɜɞŰɐŰɤɜ (custom modules), 

əŬɚɨˊŰɞɜŰŬɠ Űɧůɞ Űɖ ŭɘŬɢŮɑɟɘůɖ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɧůɞ əŬɘ Űɖɜ ˊɟɧůɓŬůɖ ůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ. 

 

ɄɏɟŬ Ŭˊɧ Űɞɜ ɏɚŮɔɢɞ ˊɟɧůɓŬůɖɠ ɓɎůŮɘ ɟɧɚɤɜ, ɖ ŮűŬɟɛɞɔɐ ɡɚɞˊɞɘŮɑ əŬɘ ɏɚŮɔɢɞ ˊɟɧůɓŬůɖɠ ůŮ ŮˊɑˊŮŭɞ 

ɞɜŰɞŰɐŰɤɜ ɛɏůɤ ˊɟɞůŬɟɛɞůɛɏɜɤɜ ɢŮɘɟɘůŰɩɜ (access control handlers). ɆŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɞɜŰɧŰɖŰŮɠ 

ŮűŬɟɛɧɕŮŰŬɘ əɞɘɜɧ ɛɞŰɑɓɞ ŭɘŬɢɤɟɘůɛɞɨ ŭɘəŬɘɤɛɎŰɤɜ ŬɜɎɔɜɤůɖɠ ɓɎůŮɘ Űɖɠ əŬŰɎůŰŬůɖɠ ŭɖɛɞůɑŮɡůɖɠ 

(published / unpublished), Ůɜɩ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ ŭɖɛɘɞɡɟɔɑŬɠ, ŮˊŮɝŮɟɔŬůɑŬɠ əŬɘ ŭɘŬɔɟŬűɐɠ ŭɘɏˊɞɜŰŬɘ Ŭˊɧ 

ɝŮɢɤɟɘůŰɧ, ŭɘŬəɟɘŰɧ ŭɘəŬɑɤɛŬ (permission) ɖ əŬɗŮɛɑŬ. ɆɢŮŰɘəɎ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ űɞɘŰɖŰɩɜ, ůŮ 

ŬɡŰɎ ŮűŬɟɛɧɕŮŰŬɘ ɛɘŬ ŬəɧɛŬ ˊɘɞ ˊŮɟɘɞɟɘůŰɘəɐ ˊɟɞůɏɔɔɘůɖ, ɧˊɞɡ ɖ ˊɟɧůɓŬůɖ ŮˊɘŰɟɏˊŮŰŬɘ ŮɑŰŮ ůŮ 

ɢɟɐůŰŮɠ ɛŮ əŬɗɞɚɘəɧ ŭɘəŬɑɤɛŬ ˊɟɞɓɞɚɐɠ (əŬɗɖɔɖŰɐɠ) ŮɑŰŮ ůŰɞɜ ɑŭɘɞ Űɞɜ űɞɘŰɖŰɐ ɐ ůŰŬ ɛɏɚɖ Űɖɠ 

ɞɛɎŭŬɠ Űɞɡ, ɩůŰŮ ɜŬ ɛɖ ŭɘŬɟɟɏɞɡɜ ŭŮŭɞɛɏɜŬ ɛŮŰŬɝɨ ɢɟɖůŰɩɜ. 

 

ɇŬ routes (ŭɟɞɛɞɚɞɔɐůŮɘɠ / ŰŮɚɘəɎ ůɖɛŮɑŬ RESTful API Űɞɡ Back-End) ˊɟɞůŰŬŰŮɨɞɜŰŬɘ ɛɏůɤ 

ˊŮɟɘɞɟɘůɛɩɜ ˊɞɡ Ůɚɏɔɢɞɡɜ Űɞɜ ɟɧɚɞ Űɤɜ ɢɟɖůŰɩɜ əŬɗɩɠ əŬɘ ɛŮ custom access control handlers ɔɘŬ ˊɘɞ 

ůɨɜɗŮŰɞɡɠ Ůɚɏɔɢɞɡɠ. Ⱥˊɘˊɚɏɞɜ, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ŮɜɧŰɖŰŬ Field Permissions ˊɞɡ ŮˊɘŰɟɏˊŮɘ Űɞɜ ɏɚŮɔɢɞ 

ůŮ ŮˊɑˊŮŭɞ ˊŮŭɑɤɜ (ɎɟŬ ɡˊɞůŰɖɟɑɕŮŰŬɘ əŬɘ fine-grained access control).  

 

ɇɏɚɞɠ, ɖ ˊɟɞůŰŬůɑŬ Ŭˊɧ əɞɘɜɏɠ ŰɟɤŰɧŰɖŰŮɠ ɘůŰɞɨ (common web vulnerabilities), ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ 

SQL Injection, XSS əŬɘ CSRF, ˊŬɟɏɢŮŰŬɘ Ŭˊɧ Űɞɜ ˊɡɟɐɜŬ Űɞɡ Drupal. ȺɘŭɘəɧŰŮɟŬ, ɧɚŬ ŰŬ ŮɟɤŰɐɛŬŰŬ 
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(SQL) ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ əɎɜɞɡɜ ɢɟɐůɖ ˊŬɟŬɛŮŰɟɞˊɞɘɖɛɏɜɤɜ ŭɖɚɩůŮɤɜ (parameterized 

statements) Ůɜɩ ɧɚŮɠ ɞɘ űɧɟɛŮɠ ˊŮɟɘɏɢɞɡɜ CSRF tokens ɔɘŬ ˊɟɞůŰŬůɑŬ Ŭˊɧ ŮˊɘɗɏůŮɘɠ Űɨˊɞɡ CSRF. 

4.3.5 ȸɘɓɚɘɞɗɐəŮɠ əŬɘ ɄŬəɏŰŬ 

ȼ ɡɚɞˊɞɑɖůɖ ůŰɖɟɑɢɗɖəŮ ůŮ ɏɜŬ ůɨɜɞɚɞ Ůɡɟɏɤɠ ɡˊɞůŰɖɟɘɕɧɛŮɜɤɜ ˊŬəɏŰɤɜ əŬɘ ɓɘɓɚɘɞɗɖəɩɜ, Űɤɜ 

ɞˊɞɑɤɜ ɖ ŮɔəŬŰɎůŰŬůɖ əŬɘ Ůɜɖɛɏɟɤůɖ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɞɡ ŭɘŬɢŮɘɟɘůŰɐ ŮɝŬɟŰɐůŮɤɜ Composer 

(Űɖɠ PHP). ɄɏɟŬ Ŭˊɧ Űɞɜ ˊɡɟɐɜŬ Űɞɡ Drupal əŬɘ Űɖɜ PHP ŬɝɘɞˊɞɘɐɗɖəŬɜ ɞɘ ŬəɧɚɞɡɗŮɠ əŬŰɖɔɞɟɑŮɠ 

ŮˊŮəŰɎůŮɤɜ. 

 

ũɘŬ Űɖɜ ŰŬɡŰɞˊɞɑɖůɖ əŬɘ Űɖɜ ŬůűɎɚŮɘŬ, ɖ ŮɜɘŬɑŬ ůɨɜŭŮůɖ (SSO) ɡɚɞˊɞɘɐɗɖəŮ ɛɏůɤ Űɞɡ ˊŬəɏŰɞɡ 

openid_connect29, Űɞ ɞˊɞɑɞ ŭɘŬůɡɜŭɏŮɘ Űɖɜ ŮűŬɟɛɞɔɐ ɛŮ Űɞɜ ˊɎɟɞɢɞ ŰŬɡŰɧŰɖŰŬɠ Keycloak ɓɎůŮɘ Űɞɡ 

ˊɟɞŰɨˊɞɡ OpenID Connect, ɧˊɞɡ ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɞ ˊɟɞůŬɟɛɞůɛɏɜɞ ˊɟɧůɗŮŰɞ oidc_role_mapper, 

ŭɘŬůűŬɚɑɕŮŰŬɘ ɞ ŬɡŰɧɛŬŰɞɠ ůɡɔɢɟɞɜɘůɛɧɠ Űɤɜ ɟɧɚɤɜ Űɤɜ ɢɟɖůŰɩɜ. ũɘŬ Űɞɜ ɏɚŮɔɢɞ ˊɟɧůɓŬůɖɠ ůŮ 

ŮˊɑˊŮŭɞ ˊŮŭɑɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ field_permissions30. 

 

ũɘŬ Űɖɜ ɛɞɜŰŮɚɞˊɞɑɖůɖ əŬɘ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ ˊŬəɏŰŬ 

inline_entity_forms 31 & conditional_fields32, ŰŬ ɞˊɞɑŬ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ŭɧɛɖůɖ ůɨɜɗŮŰɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ 

ɛŮ ŮɝŬɟŰɖɛɏɜŬ ˊŮŭɑŬ. 

 

Ƀɘ ŬɜɎɔəŮɠ ŭɡɜŬɛɘəɐɠ ŬɜŬɕɐŰɖůɖɠ, űɘɚŰɟŬɟɑůɛŬŰɞɠ, ˊŬɟɞɡůɑŬůɖɠ ɚɘůŰɩɜ əŬɘ ŮɝŬɔɤɔɐɠ ŭŮŭɞɛɏɜɤɜ 

əŬɚɨűɗɖəŬɜ Ŭˊɧ ŰŬ search_api33, facet34, better_exposed_filters35, əŬɘ view_data_export36, ŬɜŰɑůŰɞɘɢŬ, 

ŰŬ ɞˊɞɑŬ ˊɟɞůűɏɟɞɡɜ ˊɟɞɖɔɛɏɜŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ŬɜŬɕɐŰɖůɖɠ, ˊɞɚɡəɟɘŰɖɟɘŬəɞɨ űɘɚŰɟŬɟɑůɛŬŰɞɠ əŬɘ 

ŮɝŬɔɤɔɐɠ ŮɔɔɟɎűɤɜ. 

 

ɆŮ ŮˊɑˊŮŭɞ ŭɘŮˊŬűɐɠ, ɡɘɞɗŮŰɐɗɖəŮ Űɞ ˊɚŬɑůɘɞ Bootstrap 5 ɛɏůɤ Űɞɡ ɓŬůɘəɞɨ ɗɏɛŬŰɞɠ 

bootstrap_barrio37 əŬɗɩɠ əŬɘ Űɞɡ ˊɟɞůŬɟɛɞůɛɏɜɞɡ ɡˊɞɗɏɛŬŰɞɠ (subtheme) edu_barrio. ȼ 

ŬɚɚɖɚŮˊɑŭɟŬůɖ, Ŭˊɧ Űɖɜ ˊɚŮɡɟɎ Űɞɡ ˊŮɚɎŰɖ, ɓŬůɑɕŮŰŬɘ ůŮ jQuery əŬɘ Űɞɜ ˊɡɟɐɜŬ Javascript Űɞɡ Drupal 

(core/drupal, core/once, core/drupal.ajax). Ⱥˊɘˊɚɏɞɜ, ɔɘŬ ŰŬ ŮɘəɞɜɑŭɘŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ əŬɗɞɚɘəɎ ɖ 

ɓɘɓɚɘɞɗɐəɖ Font Awesome38, Ůɜɩ ɤɠ ɛɖɢŬɜɐ ˊɟɞŰɨˊɤɜ ŬɝɘɞˊɞɘɐɗɖəŮ ɖ Twig ɡˊɞɓɞɖɗɞɨɛŮɜɖ Ŭˊɧ Űɞ 

ˊŬəɏŰɞ twig_tweak39. ɇɏɚɞɠ, ɛŮ ŰŬ ˊŬəɏŰŬ admin_toolbar40, fullcalendar_view41 əŬɘ rabbit_hole42 

ŮɜɘůɢɨɗɖəŮ ɖ ˊɚɞɐɔɖůɖ əŬɘ ůɡɜɞɚɘəɎ ɖ ŮɛˊŮɘɟɑŬ ɢɟɐůɖɠ. 

 
29 https://www.drupal.org/project/openid_connect  
30 https://www.drupal.org/project/field_permissions  
31 https://www.drupal.org/project/inline_entity_form  
32 https://www.drupal.org/project/conditional_fields  
33 https://www.drupal.org/project/search_api  
34 https://www.drupal.org/project/facets  
35 https://www.drupal.org/project/better_exposed_filters  
36 https://www.drupal.org/project/views_data_export  
37 https://www.drupal.org/project/bootstrap_barrio  
38 https://www.drupal.org/project/fontawesome  
39 https://www.drupal.org/project/twig_tweak  
40 https://www.drupal.org/project/admin_toolbar  
41 https://www.drupal.org/project/fullcalendar_view  
42 https://www.drupal.org/project/rabbit_hole  

https://www.drupal.org/project/openid_connect
https://www.drupal.org/project/field_permissions
https://www.drupal.org/project/inline_entity_form
https://www.drupal.org/project/conditional_fields
https://www.drupal.org/project/search_api
https://www.drupal.org/project/facets
https://www.drupal.org/project/better_exposed_filters
https://www.drupal.org/project/views_data_export
https://www.drupal.org/project/bootstrap_barrio
https://www.drupal.org/project/fontawesome
https://www.drupal.org/project/twig_tweak
https://www.drupal.org/project/admin_toolbar
https://www.drupal.org/project/fullcalendar_view
https://www.drupal.org/project/rabbit_hole
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4.4 ȸŬɗɛɧɠ ȽəŬɜɞˊɞɑɖůɖɠ ȷˊŬɘŰɐůŮɤɜ 

Ɇəɞˊɧɠ Űɞɡ ˊŬɟɧɜŰɞɠ əŮűŬɚŬɑɞɡ ŮɑɜŬɘ ɖ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ɓŬɗɛɞɨ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ ŬˊŬɘŰɐůŮɤɜ ˊɞɡ 

əŬŰŬɔɟɎűɖəŬɜ əŬɘ ŬɜŬɚɨɗɖəŬɜ əŬŰɎ Űɖɜ űɎůɖ Űɖɠ ŬɜɎɚɡůɖɠ. ɆŰɧɢɞɠ ŮɑɜŬɘ ɖ ůɡɜɞɚɘəɐ ŮɝɏŰŬůɖ əɎɗŮ 

ɚŮɘŰɞɡɟɔɘəɐɠ əŬɘ ɛɖ ɚŮɘŰɞɡɟɔɘəɐɠ ŬˊŬɑŰɖůɖɠ, ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɞɡ Ůˊɘˊɏŭɞɡ əɎɚɡɣɖɠ (Ʉɚɐɟɖɠ, 

ɀŮɟɘəɐ, ȾŬɛɑŬ) Űɖɠ əŬɘ ɞ ŮɜŰɞˊɘůɛɧɠ ŬˊɞəɚɑůŮɤɜ ɛŮŰŬɝɨ Űɤɜ Ŭɟɢɘəɩɜ ˊɟɞŭɘŬɔɟŬűɩɜ əŬɘ Űɖɠ ŰŮɚɘəɐɠ 

ɡɚɞˊɞɑɖůɖɠ. ɀŮ ŬɡŰɐ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ ŰŮəɛɖɟɘɩɜŮŰŬɘ ɖ ɞɟɗɧŰɖŰŬ əŬɘ ɖ ˊɚɖɟɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ, 

əŬɗɩɠ Ůˊɑůɖɠ ŬɜŬŭŮɘəɜɨɞɜŰŬɘ əŬɘ ŰŬ ůɖɛŮɑŬ ˊɞɡ ŮˊɘŭɏɢɞɜŰŬɘ ɓŮɚŰɘɩůŮɘɠ ůŮ ɛŮɚɚɞɜŰɘəɏɠ ŮəŭɧůŮɘɠ. 

 

4.4.1 ɄɑɜŬəŬɠ ȿŮɘŰɞɡɟɔɘəɩɜ ȷˊŬɘŰɐůŮɤɜ 

 
ɄɑɜŬəŬɠ 2 - ȸŬɗɛɧɠ ȽəŬɜɞˊɞɑɖůɖɠ ȿŮɘŰɞɡɟɔɘəɩɜ ȷˊŬɘŰɐůŮɤɜ 

ID  ȷˊŬɑŰɖůɖ ȸŬɗɛɧɠ ɄɞůɞůŰɧ ȹɘəŬɘɞɚɧɔɖůɖ 

FR1 ȹɘŬɢŮɑɟɘůɖ ɉɩɟɞɡ 

ɀŬɗɖɛɎŰɤɜ 

Ʉɚɐɟɖɠ 100%  

FR1.1 ȹɖɛɘɞɡɟɔɑŬ ɢɩɟɞɡ 

ɛŬɗɐɛŬŰɞɠ 

Ʉɚɐɟɖɠ 100% ɃɜŰɧŰɖŰŬ 'lesson_space' ɛŮ ˊŮŭɑŬ 

əɤŭɘəɞɨ, ŰɑŰɚɞɡ, ˊŮɟɘɔɟŬűɐɠ 

FR1.2 Ⱥɜɖɛɏɟɤůɖ ůŰɞɘɢŮɑɤɜ 

ɛŬɗɐɛŬŰɞɠ 

Ʉɚɐɟɖɠ 100% ȹɘəŬɑɤɛŬ 'edit own lesson_space content' 

FR1.3 ȾŬŰŬůŰɟɞűɐ ɢɩɟɞɡ 

ɛŬɗɐɛŬŰɞɠ 

Ʉɚɐɟɖɠ 100% ȹɘəŬɑɤɛŬ 'delete own lesson_space 

content' 

FR1.4 ȺɛűɎɜɘůɖ ɢɩɟɞɡ 

ɛŬɗɐɛŬŰɞɠ 

Ʉɚɐɟɖɠ 100% Views ɛŮ ɚɑůŰŮɠ ŰɟŮɢɞɡůɩɜ/ˊŬɟŮɚɗɞɡůɩɜ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ 

FR1.5 ȺɜŮɟɔɞˊɞɑɖůɖ/ȷˊŮɜŮɟɔɞ

ˊɞɑɖůɖ ɢɩɟɞɡ 

Ʉɚɐɟɖɠ 100% Publishing status ɛɏůɤ 

EntityPublishedTrait 

FR2 ȹɘŬɢŮɑɟɘůɖ 

ȹɟŬůŰɖɟɘɞŰɐŰɤɜ 

ɀŮɟɘəɐ 83% ɀɖ əɎɚɡɣɖ 3 ˊɟɞŬɘɟŮŰɘəɩɜ ŬˊŬɘŰɐůŮɤɜ 

əŬɘ ɛŮɟɘəɐ əɎɚɡɣɖ ɛɘŬɠ ɡˊɞɢɟŮɤŰɘəɐɠ 

ŬˊŬɑŰɖůɖɠ. ȷɜ ɚɖűɗɞɨɜ ɡˊɧɣɘɜ ɛɧɜɞ ɞɘ 

ɡˊɞɢɟŮɤŰɘəɏɠ ŬˊŬɘŰɐůŮɘɠ, ŰɧŰŮ Űɞ 

ˊɞůɞůŰɧ ŬɡɝɎɜŮŰŬɘ ůɖɛŬɜŰɘəɎ. 

FR2.1 Wizard ȹɖɛɘɞɡɟɔɑŬɠ Ʉɚɐɟɖɠ 100% AJAX wizard 4 ɓɖɛɎŰɤɜ ɛŮ ŭɘŬŰɐɟɖůɖ 

əŬŰɎůŰŬůɖɠ (state preservation) 

FR2.1.1 ȹɖɛɘɞɡɟɔɑŬ ɃɛɎŭŬɠ Ʉɚɐɟɖɠ 100% Team ɞɜŰɧŰɖŰŬ ɛŮ ˊŮŭɑŬ max_members 

(ɛɏɔɘůŰɞɠ Ŭɟɘɗɛɧɠ ɛŮɚɩɜ ɞɛɎŭŬɠ), 

ŮˊɘɓŮɓŬɑɤůɖ ůɡɛɛŮŰɞɢɐɠ 

FR2.1.2 Ⱥˊɘɚɞɔɐ Slot 

ɄŬɟɞɡůɑŬůɖɠ 

Ʉɚɐɟɖɠ 100% TimeSlotAvailability ɞɜŰɧŰɖŰŬ, 

ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ ŭɘɎɟəŮɘŬɠ 

FR2.1.3 Ⱥˊɘɚɞɔɐ ŪɏɛŬŰɞɠ 

ȺɟɔŬůɑŬɠ 

Ʉɚɐɟɖɠ 100% Topic ɞɜŰɧŰɖŰŬ ɛŮ ŬˊɞəɚŮɘůŰɘəɐ Ůˊɘɚɞɔɐ 
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FR2.1.3.1 ȷɟɢŮɑɞ PDF ŬɜɎ ɗɏɛŬ ȾŬɛɑŬ 0% ȼ ɞɜŰɧŰɖŰŬ Topic ŭŮɜ ŭɘŬɗɏŰŮɘ ˊŮŭɑɞ 

ŬɟɢŮɑɞɡ/PDFĿ ŭŮɜ ɡɚɞˊɞɘɐɗɖəŮ - 

ˊɟɞŬɘɟŮŰɘəɐ ŬˊŬɑŰɖůɖ 

FR2.1.4 Ʉɟɞůŭɘɞɟɘůɛɧɠ ŪɏɛŬŰɞɠ 

ȺɟɔŬůɑŬɠ 

Ʉɚɐɟɖɠ 100% Exclusive journals, approval workflow via 

PaperApprovalForm 

FR2.1.5 ɊɖűɞűɞɟɑŬ Ʉɚɐɟɖɠ 100% Dynamic options, anonymous voting, 

result tracking 

FR2.1.6 Ⱦɞɡɑɕ Ʉɚɐɟɖɠ 100% 5 Űɨˊɞɘ ŮɟɤŰɐůŮɤɜ ɛŮ plugin system, 

auto-grading 

FR2.1.6.1 ɉɟɞɜɘəɧ ɧɟɘɞ ŬɜɎ 

ˊɟɞůˊɎɗŮɘŬ 

ȾŬɛɑŬ 0% ȾŬɛɑŬ ɟɨɗɛɘůɖ ɢɟɞɜɘəɞɨ ɞɟɑɞɡ ůŰɖ 

űɧɟɛŬ əɞɡɑɕ - ˊɟɞŬɘɟŮŰɘəɐ ŬˊŬɑŰɖůɖ 

FR2.2 ɇɟɞˊɞˊɞɑɖůɖ/ȹɘŬɔɟŬűɐ Ʉɚɐɟɖɠ 100% Edit/Delete forms ɛŮ revision support əŬɘ 

ŮˊɘɓŮɓŬɑɤůɖ 

FR2.3 ȺɜŮɟɔɞˊɞɑɖůɖ/ȷˊŮɜŮɟɔɞ

ˊɞɑɖůɖ 

Ʉɚɐɟɖɠ 100% Publishing workflow, auto-disable ɛŮ 

ɢɟɞɜɘəɧ ˊŬɟɎɗɡɟɞ 

FR2.4  ȺɝŬɔɤɔɐ ŬˊɞŰŮɚŮůɛɎŰɤɜ Ʉɚɐɟɖɠ 100% CSV/XLS export ɛŮ StreamedResponse 

FR2.5  ȺɛűɎɜɘůɖ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ  

Ʉɚɐɟɖɠ 100% Ʉɟɞɓɞɚɐ ŰɟŮɢɧɜŰɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ, 

ůŰŬŰɘůŰɘəɩɜ əŬɘ ŬɜŬɚɡŰɘəɐɠ ˊɟɞɓɞɚɐɠ 

ŬɜɎ ɡˊɞɓɞɚɐ. 

FR2.6 Ⱥɜɖɛɏɟɤůɖ űɞɘŰɖŰɩɜ ɔɘŬ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ 

Ʉɚɐɟɖɠ 100%  

FR2.6.1 Ⱥɜɖɛɏɟɤůɖ űɞɘŰɖŰɩɜ 

Email 

Ʉɚɐɟɖɠ 100% ActivityNotificationService ɛŮ Queue API 

FR2.6.2 Ⱥɜɖɛɏɟɤůɖ űɞɘŰɖŰɩɜ - 

Link copy 

Ʉɚɐɟɖɠ 100% ɆɨɜŭŮůɛɞɘ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɛŮ 

ŭɡɜŬŰɧŰɖŰŬ əɞɘɜɐɠ ɢɟɐůɖɠ 

FR2.7 ȷˊɞŭɞɢɐ ɗŮɛɎŰɤɜ 

ˊɟɞůŭɘɞɟɘůɛɞɨ 

Ʉɚɐɟɖɠ 100% PaperApprovalForm: ɏɔəɟɘůɖ/Ŭˊɧɟɟɘɣɖ 

əŬɘ Ůɜɖɛɏɟɤůɖ əŬŰɎůŰŬůɖɠ ůŰɞɜ 

űɞɘŰɖŰɐ. 

FR2.7.1 Ⱥɜɖɛɏɟɤůɖ ɛɏůɤ email ȾŬɛɑŬ 0% ȹŮɜ ŬˊɞůŰɏɚɚŮŰŬɘ email əŬŰɎ Űɖɜ 

ɏɔəɟɘůɖ/Ŭˊɧɟɟɘɣɖ ɗɏɛŬŰɞɠ ï ˊɟɞŬɘɟŮŰɘəɐ 

ŬˊŬɑŰɖůɖ.  

FR2.7.2 Ⱥɜɖɛɏɟɤůɖ əŬŰɎ Űɖɜ 

Ůɑůɞŭɞ 

ɀŮɟɘəɐ 60% ȼ əŬŰɎůŰŬůɖ ŮɛűŬɜɑɕŮŰŬɘ ɛŮ badges ůŰɘɠ 

ůŮɚɑŭŮɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

FR3 ȯůəɖůɖ 

ȹɟŬůŰɖɟɘɧŰɖŰŬɠ 

ɀŮɟɘəɐ 61% ȹŮɜ əŬɚɨˊŰɞɜŰŬɘ 6 ˊɟɞŬɘɟŮŰɘəɏɠ 

ŬˊŬɘŰɐůŮɘɠ əŬɘ Ůɜ ɛɏɟŮɘ ɘəŬɜɞˊɞɘŮɑŰŬɘ ɛɘŬ 

ɡˊɞɢɟŮɤŰɘəɐ. ȷɜ ɚɖűɗɞɨɜ ɡˊɧɣɘɜ ɛɧɜɞ ɞɘ 

ɡˊɞɢɟŮɤŰɘəɏɠ ŬˊŬɘŰɐůŮɘɠ, ŰɧŰŮ Űɞ 

ˊɞůɞůŰɧ əɎɚɡɣɖɠ ŬɡɝɎɜŮŰŬɘ ůɖɛŬɜŰɘəɎ.   
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FR3.1 ȹɖɛɘɞɡɟɔɑŬ ɞɛɎŭŬɠ Ŭˊɧ 

űɞɘŰɖŰɐ 

Ʉɚɐɟɖɠ 100% CreateTeamForm ɛŮ ˊɟɞůəɚɐůŮɘɠ, 

Ŭˊɞŭɞɢɐ/Ŭˊɧɟɟɘɣɖ ɟɞɐɠ ŮɟɔŬůɑŬɠ 

FR3.1.1 Ʉɟɧůəɚɖůɖ ɛɏůɤ email ȾŬɛɑŬ 0% ȾŬɛɑŬ ŬˊɞůŰɞɚɐ email ɛŮ ɛɖɜɨɛŬŰŬ 

ˊɟɞůəɚɐůŮɤɜ ï ˊɟɞŬɘɟŮŰɘəɐ ŬˊŬɑŰɖůɖ 

FR3.1.2 Ʉɟɧůəɚɖůɖ ɛɏůɤ 

ůɡɜŭɏůɛɞɡ 

Ʉɚɐɟɖɠ 100% In-app ˊɟɧůəɚɖůɖ əŬɘ ŮˊɘɓŮɓŬɑɤůɖ, 

əɞɘɜɧɢɟɖůŰɞɘ ůɨɜŭŮůɛɞɘ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ 

FR3.1.3 Ⱥɜɖɛɏɟɤůɖ ɛɏůɤ 

notifications 

ɀŮɟɘəɐ 50% ɃɟŬŰɐ əŬŰɎůŰŬůɖ ůŰɞ dashboard 

ɞɛɎŭɤɜ· ɢɤɟɑɠ persistent notification 

system 

FR3.1.4 Ⱥɜɖɛɏɟɤůɖ ɛɏůɤ email ȾŬɛɑŬ 0% ȹŮɜ ŬˊɞůŰɏɚɚŮŰŬɘ email ůŮ 

Ŭˊɞŭɞɢɐ/Ŭˊɧɟɟɘɣɖ ɛɏɚɞɡɠ ï ˊɟɞŬɘɟŮŰɘəɐ 

ŬˊŬɑŰɖůɖ 

FR3.1.5 ȰɚŮɔɢɞɠ ŮɔɔɟŬűɐɠ ɛɏůɤ 

eclass 

ȾŬɛɑŬ 0% ȹŮɜ ɡɚɞˊɞɘɐɗɖəŮ ɖ ŭɘŬůɨɜŭŮůɖ ɛŮ eclass 

ï ˊɟɞŬɘɟŮŰɘəɐ ŬˊŬɑŰɖůɖ 

FR3.1.6 ȿɑůŰŬ ŮɔɔŮɔɟŬɛɛɏɜɤɜ 

űɞɘŰɖŰɩɜ 

Ʉɚɐɟɖɠ 100% field_enroll_students ɔɘŬ manual 

enrollment 

FR3.1.7 ȺɛűɎɜɘůɖ ɛɧɜɞ 

ŮɔɔŮɔɟŬɛɛɏɜɤɜ ɢɩɟɤɜ 

Ʉɚɐɟɖɠ 100% ūɘɚŰɟɎɟɘůɛŬ ɞɟŬŰɧŰɖŰŬɠ ůŮ blocks, 

controllers əŬɘ forms. 

FR3.2 Ⱥˊɘɚɞɔɐ slot Ŭˊɧ ɞɛɎŭŬ Ʉɚɐɟɖɠ 100% ɆɨůŰɖɛŬ əɟŬŰɐůŮɤɜ ɛŮ ˊɟɧɚɖɣɖ 

conflicts 

FR3.3 Ⱥˊɘɚɞɔɐ ɗɏɛŬŰɞɠ Ŭˊɧ 

ɞɛɎŭŬ 

Ʉɚɐɟɖɠ 100% ȷˊɞəɚŮɘůŰɘəɐ Ůˊɘɚɞɔɐ ɛŮ ŭɘŬɗŮůɘɛɧŰɖŰŬ 

ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ 

FR3.4 Ʉɟɞůŭɘɞɟɘůɛɧɠ ɗɏɛŬŰɞɠ 

Ŭˊɧ űɞɘŰɖŰɐ 

Ʉɚɐɟɖɠ 100% Submission ɛŮ approval workflow 

FR3.5 ɊɖűɞűɞɟɑŬ Ŭˊɧ űɞɘŰɖŰɐ Ʉɚɐɟɖɠ 100% Single vote enforcement, ŬɜɩɜɡɛŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ 

FR3.6 ɆɡɛɛŮŰɞɢɐ ůŮ əɞɡɑɕ Ʉɚɐɟɖɠ 100% ɄɞɚɚŬˊɚɏɠ ˊɟɞůˊɎɗŮɘŮɠ, ˊŬɟŬəɞɚɞɨɗɖůɖ 

ɓŬɗɛɞɚɞɔɑŬɠ 

FR3.6.1 ɉɟɞɜɘəɧ ɧɟɘɞ ŬɜɎ 

ˊɟɞůˊɎɗŮɘŬ 

ȾŬɛɑŬ 0% ȾŬɛɑŬ ɡɚɞˊɞɑɖůɖ timer/countdown/auto-

stop ůŰɖ űɧɟɛŬ əɞɡɑɕ űɞɘŰɖŰɐ ï 

ˊɟɞŬɘɟŮŰɘəɐ ŬˊŬɑŰɖůɖ 

FR3.7 ȺɛűɎɜɘůɖ ɘůŰɞɟɘəɞɨ Ʉɚɐɟɖɠ 100% Ʉɟɞɓɞɚɐ ŬˊɞŰŮɚŮůɛɎŰɤɜ űɞɘŰɖŰɩɜ ɛŮ 

ɚŮˊŰɞɛŮɟɏɠ ɘůŰɞɟɘəɧ 

FR3.7.1 ɊɖűɘŬəɐ ɡˊɞɔɟŬűɐ 

ŬɟɢŮɑɞɡ 

ȾŬɛɑŬ 0% ȹŮɜ ɡˊɎɟɢŮɘ ŮɝŬɔɤɔɐ PDF ɘůŰɞɟɘəɞɨ ɞɨŰŮ 

ɣɖűɘŬəɐ ɡˊɞɔɟŬűɐ - ˊɟɞŬɘɟŮŰɘəɐ 

ŬˊŬɑŰɖůɖ 

FR3.8 ȺɝŬɔɤɔɐ ɘůŰɞɟɘəɞɨ 

(PDF) 

ȾŬɛɑŬ 0% ȹŮɜ ɡɚɞˊɞɘɐɗɖəŮ ɖ ŮɝŬɔɤɔɐ ůŮ PDF - 

ˊɟɞŬɘɟŮŰɘəɐ ŬˊŬɑŰɖůɖ 
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FR4 ȹɘŬɢŮɑɟɘůɖ ɉɟɖůŰɩɜ Ʉɚɐɟɖɠ 100%  

FR4.1 SSO ɇŬɡŰɞˊɞɑɖůɖ Ʉɚɐɟɖɠ 100% OpenID Connect ɛŮ Keycloak integration 

FR4.2 Ʌɧɚɞɘ ɉɟɖůŰɩɜ Ʉɚɐɟɖɠ 100% 3 ɟɧɚɞɘ: Student, Professor, Administrator 

FR4.2.1 Ʉɟɞűɑɚ ūɞɘŰɖŰɐ Ʉɚɐɟɖɠ 100% ɄŮŭɑŬ: ɏŰɞɠ ŮɘůŬɔɤɔɐɠ, ȷɀ, Űɨˊɞɠ 

űɞɘŰɖŰɐ 

FR4.2.2 Ʉɟɞűɑɚ ȹɘŭɎůəɞɜŰŬ Ʉɚɐɟɖɠ 100% ɄŮŭɑŬ: Űɨˊɞɠ, ɓŬɗɛɑŭŬ, lesson space 

references 

FR4.3 ȹɘŬɔɟŬűɐ/ȷˊŮɜŮɟɔɞˊɞɑɖ

ůɖ ɢɟɐůŰɖ 

Ʉɚɐɟɖɠ 100% Soft delete ɛŮ constraint checks 

 

4.4.2 ɄɑɜŬəŬɠ ɀɖ-ȿŮɘŰɞɡɟɔɘəɩɜ ȷˊŬɘŰɐůŮɤɜ 

 

ɄɑɜŬəŬɠ 3 - ȸŬɗɛɧɠ ȽəŬɜɞˊɞɑɖůɖɠ ɀɖ ȿŮɘŰɞɡɟɔɘəɩɜ ȷˊŬɘŰɐůŮɤɜ 

ID  ȷˊŬɑŰɖůɖ ȸŬɗɛɧɠ ɄɞůɞůŰɧ ȹɘəŬɘɞɚɧɔɖůɖ 

NFR1 ɉɟɐůɖ ɛɞɜŰɏɟɜɤɜ 

ŰŮɢɜɞɚɞɔɘɩɜ 

Ʉɚɐɟɖɠ 100% Drupal 10.6+, PHP 8.3+, Bootstrap 5, 

Symfony Service Container 

(Dependency Injection), JSON:API / 

REST  

NFR2 ȷˊɧŭɞůɖ ɀŮɟɘəɐ 70%  

NFR2.1 ȷˊɧəɟɘůɖ < 5 

ŭŮɡŰŮɟɧɚŮˊŰŬ 

ɀŮɟɘəɐ 70% AJAX optimizations, service caching 

ɡɚɞˊɞɘɖɛɏɜŬ. ȿŮɑˊɞɡɜ performance tests 

NFR2.2 50+ ŰŬɡŰɧɢɟɞɜɞɘ ɢɟɐůŰŮɠ ɀŮɟɘəɐ 70% ȼ ŰɟɏɢɞɡůŬ ŬɟɢɘŰŮəŰɞɜɘəɐ ɛˊɞɟŮɑ ɜŬ 

ɡˊɞůŰɖɟɑɝŮɘ Űɖɜ ŬˊŬɑŰɖůɖ ŬɡŰɐ, 

ŬˊŬɘŰɞɨɜŰŬɘ ɧɛɤɠ load testing əŬɘ 

caching layer ˊɟɞɠ Ůˊɘəɨɟɤůɖ əŬɘ 

əŬɚɨŰŮɟɖ ɡˊɞůŰɐɟɘɝɖ 

NFR3 ȺɡɢɟɖůŰɑŬ & ȹɘŮˊŬűɐ 

ɢɟɐůŰɖ 

Ʉɚɐɟɖɠ 100%  

NFR3.1 Responsive/Adaptive UI Ʉɚɐɟɖɠ 100% Bootstrap 5 ɛŮ mobile-first design, 

custom edu_barrio theme 

NFR3.2 ȺɜɘŬɑɞ look-n-feel Ʉɚɐɟɖɠ 100% Consistent Bootstrap components, 

unified theme 

NFR3.3 Navigability & User-

orientation 

Ʉɚɐɟɖɠ 100% Sidebar navigation, breadcrumbs, 

əŬɗŬɟɐ ŭɞɛɐ ɛŮɜɞɨ (clear menu 

structure) 

NFR3.4 AJAX ȹɡɜŬɛɘəɧŰɖŰŬ Ʉɚɐɟɖɠ 100% AJAX wizard, dynamic forms, real-time 
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updates 

NFR4 ȷɟɢɘŰŮəŰɞɜɘəɐ ɀŮɟɘəɐ 25%  

NFR4.1 ȹɘŬɢɤɟɘůɛɧɠ 

API/Frontend 

ȾŬɛɑŬ 0% ɈɚɞˊɞɘɐɗɖəŮ ɛɏůɤ service layer, REST 

endpoints əŬɘ Twig templates ŬɚɚɎ 

ŬəɞɚɞɡɗŮɑ coupled ́ ɟɧŰɡˊɞ. 

NFR4.2 REST Maturity Level 3 

[14] 

ɀŮɟɘəɐ 50% ɀɧɜɞ Level 2, ɚŮɑˊŮɘ HATEOAS əŬɘ 

hypermedia controls 

NFR4.2.1 URI Entity-oriented Ʉɚɐɟɖɠ 100% RESTful URIs: /activity/{id}, 

/student/teams, ə.ɚ.́ 

NFR4.2.2 ɉŮɘɟɘůɛɧɠ ˊɞɚɡɛɏůɤɜ Ʉɚɐɟɖɠ 100% ɀŮŰŬűɧɟŰɤůɖ ŬɟɢŮɑɞɡ ɔɘŬ CSV, PDF 

support ɔɘŬ topics 

NFR5 ȷɝɘɞˊɘůŰɑŬ & ȺɔəɡɟɧŰɖŰŬ 

ŭŮŭɞɛɏɜɤɜ 

Ʉɚɐɟɖɠ 100%  

NFR5.1 ɉŮɘɟɘůɛɧɠ 

ɚŬɗɩɜ/ŮɝŬɘɟɏůŮɤɜ 

Ʉɚɐɟɖɠ 100% Try-catch blocks, logger injection, user-

friendly messages 

NFR5.2 Ⱥˊɘəɨɟɤůɖ űɞɟɛɩɜ Ʉɚɐɟɖɠ 100% Client-side HTML5, server-side 

validateForm(), entity constraints 

NFR6 ȷůűɎɚŮɘŬ Ʉɚɐɟɖɠ 100%  

NFR6.1 ȷůűɎɚŮɘŬ - SSO Ʉɚɐɟɖɠ 100% OpenID Connect ɛŮ Keycloak 

NFR6.2 ȷůűɎɚŮɘŬ - 

RBAC/ABAC 

Ʉɚɐɟɖɠ 100% 106+ ŭɘəŬɘɩɛŬŰŬ, custom access 

callbacks, field permissions 

NFR6.3 ȷůűɎɚŮɘŬ - TLS Ʉɚɐɟɖɠ 100% Ƀ əɩŭɘəŬɠ ɡˊɞůŰɖɟɑɕŮɘ HTTPS, 

ŬˊŬɘŰŮɑŰŬɘ ɧɛɤɠ server configuration 

NFR6.4 ȷůűɎɚŮɘŬ - CSRF Ʉɚɐɟɖɠ 100% Automatic token injection, REST 

endpoint protection 
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5 ȺˊɑŭŮɘɝɖ ȺűŬɟɛɞɔɐɠ 

ɆŮ ŬɡŰɧ Űɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ɡɚɞˊɞɘɖɛɏɜɖ ŮűŬɟɛɞɔɐ ůŮ əŬɗŮůŰɩɠ ɚŮɘŰɞɡɟɔɑŬɠ, ɛɏůŬ Ŭˊɧ 

ɟŮŬɚɘůŰɘəɎ ůŮɜɎɟɘŬ ɢɟɐůɖɠ ˊɞɡ əŬɚɨˊŰɞɡɜ Űɞɡɠ ɓŬůɘəɞɨɠ ɟɧɚɞɡɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ȷɟɢɘəɎ, 

ˊŬɟɏɢɞɜŰŬɘ ɞŭɖɔɑŮɠ ŮɔəŬŰɎůŰŬůɖɠ əŬɘ ŮəŰɏɚŮůɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ˊŮɟɘɔɟɎűɞɜŰŬɘ ŰŬ 

ůŮɜɎɟɘŬ ɢɟɐůɖɠ əŬɘ ɞɘ əɨɟɘŮɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɖɠ ŮűŬɟɛɞɔɐɠ ɔɘŬ əɎɗŮ ɟɧɚɞ, ůɡɜɞŭŮɡɧɛŮɜŮɠ Ŭˊɧ 

ůŰɘɔɛɘɧŰɡˊŬ ɞɗɧɜɖɠ. 

5.1 ɃŭɖɔɑŮɠ ȺɔəŬŰɎůŰŬůɖɠ & ȺəŰɏɚŮůɖɠ 

ũɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɡˊɎɟɢɞɡɜ ŭɨɞ ˊɟɞůŮɔɔɑůŮɘɠ, Űɘɠ ɞˊɞɑŮɠ ɗŬ ŭɞɨɛŮ ůŰɖ ůɡɜɏɢŮɘŬ: 

1. ɄŬɟŬŭɞůɘŬəɐ ȺɔəŬŰɎůŰŬůɖ (Native) 

2. ȺɔəŬŰɎůŰŬůɖ ůŮ Docker (Containerization) 

 

5.1.1 ɄɟɞŬˊŬɘŰɞɨɛŮɜŬ ȺɔəŬŰɎůŰŬůɖɠ 

Ʉɟɘɜ Ŭˊɧ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɖɠ ˊɚŬŰűɧɟɛŬɠ, Űɞ ůɨůŰɖɛŬ ˊɞɡ ɗŬ Űɖ űɘɚɞɝŮɜɐůŮɘ ˊɟɏˊŮɘ ɜŬ ˊɚɖɟɞɑ 

ůɡɔəŮəɟɘɛɏɜŮɠ ˊɟɞɦˊɞɗɏůŮɘɠ. ȼ ˊɚŬŰűɧɟɛŬ ɏɢŮɘ ůɢŮŭɘŬůŰŮɑ ɔɘŬ ɜŬ ŮəŰŮɚŮɑŰŬɘ ůŮ ˊŮɟɘɓɎɚɚɞɜ Linux, 

ŮɘŭɘəɧŰŮɟŬ ůɡɜɘůŰɎŰŬɘ ɖ ɢɟɐůɖ Űɖɠ ŭɘŬɜɞɛɐɠ Ubuntu Server 22.04 LTS ɐ ɜŮɧŰŮɟɖɠ ɏəŭɞůɖɠ. ɃˊɧŰŮ, ɖ 

ˊŬɟŬŭɞůɘŬəɐ (native) ŮɔəŬŰɎůŰŬůɖ ˊɞɡ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ˊɟɞɦˊɞɗɏŰŮɘ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ 

Linux. ȼ ŮɔəŬŰɎůŰŬůɖ ůŮ ɎɚɚŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ (ȿɆ) (ˊ.ɢ. Windows, macOS) ŮɑɜŬɘ ŮűɘəŰɐ 

ɛɏůɤ Űɖɠ ˊɟɞůɏɔɔɘůɖɠ ɛŮ Docker. ȳɛɤɠ, ůɖɛŮɘɩɜŮŰŬɘ ˊɤɠ ɖ ŬɜŬɚɡŰɘəɐ ŭɘŬŭɘəŬůɑŬ ŮɔəŬŰɎůŰŬůɖɠ Űɞɡ 

ɑŭɘɞɡ Űɞɡ Docker ůŮ Windows43 ɐ macOS44 ŭŮɜ ŮɛˊɑˊŰŮɘ ůŰɞ ˊɚŬɑůɘɞ Űɞɡ ˊŬɟɧɜŰɞɠ əŮɘɛɏɜɞɡ əŬɘ 

ˊŬɟŬɚŮɑˊŮŰŬɘ. 

 

Ʉɟɘɜ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɤɜ ŮɝŬɟŰɐůŮɤɜ Űɖɠ ŮűŬɟɛɞɔɐɠ, ŬˊŬɘŰŮɑŰŬɘ ɖ ɨˊŬɟɝɖ Űɤɜ ˊŬɟŬəɎŰɤ ŮɟɔŬɚŮɑɤɜ 

ůŰɞ ůɨůŰɖɛŬ, ŰŬ ɞˊɞɑŬ ɛˊɞɟɞɨɜ ɜŬ ŮɔəŬŰŬůŰŬɗɞɨɜ ɛŮ Űɘɠ Ůɝɐɠ ŮɜŰɞɚɏɠ ůŮ ˊŮɟɘɓɎɚɚɞɜ Linux (ɧˊɤɠ 

ˊɟɞŬɜŬűɏɟɗɖəŮ, ŭŮɜ əŬɚɨˊŰɞɜŰŬɘ ɎɚɚŬ ȿɆ ɤɠ ˊɟɞɠ Űɖɜ ŭɘŬŭɘəŬůɑŬ ŮɔəŬŰɎůŰŬůɖɠ ŬɚɚɎ ˊŬɟɏɢɞɜŰŬɘ 

ůɨɜŭŮůɛɞɘ ɔɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ůŮ ŬɡŰɎ):  

 

ʢ ǒǽǶǼȌȁȊȂǶ ȀǯǺȌȄȊǽ ȂȅȂȄȍǼǯȄǿȃ 

sudo apt update && sudo apt upgrade - y 

 

ʢ ǒǲǺǯȄȋȂȄǯȂǶ ǰǯȂǹǺȕǽ ǴȁǲǯǻǴȎȊǽ 

sudo apt install - y \  

    curl \  

    git  

ȺɘəɧɜŬ 21 - ɄɟɞŬˊŬɘŰɞɨɛŮɜŬ ȺɔəŬŰɎůŰŬůɖɠ 

ȾŬɗɏɜŬ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ŮɟɔŬɚŮɑŬ ŮɝɡˊɖɟŮŰŮɑ ŭɘŬűɞɟŮŰɘəɧ ůəɞˊɧ: 

ǒ curl 45: ȺɟɔŬɚŮɑɞ ɛŮŰŬűɞɟɎɠ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ HTTP/HTTPS. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰŬ ŮˊɧɛŮɜŬ 

ɓɐɛŬŰŬ Űɧůɞ ɔɘŬ Űɖ ɚɐɣɖ Űɞɡ installer Űɞɡ Composer ɧůɞ əŬɘ Űɞɡ script ŮɔəŬŰɎůŰŬůɖɠ Űɞɡ 

Docker. 

 
43 https://docs.docker.com/desktop/setup/install/windows-install/  
44 https://docs.docker.com/desktop/setup/install/mac-install/  
45 https://curl.se/download.html  

https://docs.docker.com/desktop/setup/install/windows-install/
https://docs.docker.com/desktop/setup/install/mac-install/
https://curl.se/download.html


 

76 

ǒ git46: ɆɨůŰɖɛŬ Ůɚɏɔɢɞɡ ŮəŭɧůŮɤɜ, ŬˊŬɟŬɑŰɖŰɞ ɔɘŬ Űɖ əɚɤɜɞˊɞɑɖůɖ (clone) Űɞɡ ŬˊɞɗŮŰɖɟɑɞɡ 

Űɖɠ ŮűŬɟɛɞɔɐɠ Ŭˊɧ Űɞ GitHub. 

5.1.2 ɄŬɟŬŭɞůɘŬəɐ ȺɔəŬŰɎůŰŬůɖ (Native) 

5.1.2.1 ɄɟɞŬˊŬɘŰɞɨɛŮɜɞ ȿɞɔɘůɛɘəɧ ɔɘŬ ɄŬɟŬŭɞůɘŬəɐ ȺɔəŬŰɎůŰŬůɖ 

ũɘŬ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ˊŬɟŬŭɞůɘŬəɐɠ ŮɔəŬŰɎůŰŬůɖɠ ɗŬ ˊɟɏˊŮɘ, Ů́ ɘˊɚɏɞɜ Űɤɜ əɞɘɜɩɜ ŮɟɔŬɚŮɑɤɜ Űɖɠ 

ȺɜɧŰɖŰŬɠ 5.1.1, ɜŬ ŮɔəŬŰŬůŰŬɗɞɨɜ ŰŬ ŬəɧɚɞɡɗŬ ŮɟɔŬɚŮɑŬ ůŰɞ host ůɨůŰɖɛŬ: 

sudo apt install - y \  

    unzip \  

    software - properties - common \  

    ca- certificates \  

    gnupg 

ȺɘəɧɜŬ 22 - ɄɟɞŬˊŬɘŰɞɨɛŮɜɞ ȿɞɔɘůɛɘəɧ ɔɘŬ ɄŬɟŬŭɞůɘŬəɐ ȺɔəŬŰɎůŰŬůɖ 

ǒ unzip: ȺɟɔŬɚŮɑɞ ŬˊɞůɡɛˊɑŮůɖɠ ŬɟɢŮɑɤɜ (.zip). ȷɝɘɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɞɜ Composer, ɞ ɞˊɞɑɞɠ ůŰɖɜ 

ˊŬɟŬŭɞůɘŬəɐ ŮɔəŬŰɎůŰŬůɖ ŮəŰŮɚŮɑŰŬɘ ŬˊŮɡɗŮɑŬɠ ůŰɞ host ůɨůŰɖɛŬ, ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ 

ˊŬəɏŰɤɜ (dependencies) Űɖɠ ŮűŬɟɛɞɔɐɠ. 

ǒ software-properties-common: ɄŬɟɏɢŮɘ Űɖɜ ŮɜŰɞɚɐ add-apt-repository, ɖ ɞˊɞɑŬ ŮɑɜŬɘ 

ŬˊŬɟŬɑŰɖŰɖ ɔɘŬ Űɖɜ ˊɟɞůɗɐəɖ Űɞɡ ŮɝɤŰŮɟɘəɞɨ ŬˊɞɗŮŰɖɟɑɞɡ (PPA) ppa:ondrej/php. ɉɤɟɑɠ ŬɡŰɧ 

Űɞ ˊŬəɏŰɞ ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ŮɔəŬŰɎůŰŬůɖ Űɤɜ ɜŮɧŰŮɟɤɜ ŮəŭɧůŮɤɜ Űɖɠ PHP. 

ǒ ca-certificates47: ɄŮɟɘɏɢŮɘ ˊɘůŰɞˊɞɘɖŰɘəɎ (root CA certificates), ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ 

Űɖɜ ŮˊŬɚɐɗŮɡůɖ Űɤɜ ůɡɜŭɏůŮɤɜ SSL/TLS. 

ǒ gnupg48: Ɉɚɞˊɞɑɖůɖ Űɞɡ GNU Privacy Guard ɔɘŬ əɟɡˊŰɞɔɟŬűɑŬ. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ 

ŮˊŬɚɐɗŮɡůɖ Űɤɜ GPG əɚŮɘŭɘɩɜ Űɞɡ ŮɝɤŰŮɟɘəɞɨ ŬˊɞɗŮŰɖɟɑɞɡ (PPA) ppa:ondrej/php, Ŭˊɧ Űɞ 

ɞˊɞɑɞ ŮɔəŬɗɑůŰŬŰŬɘ ɖ PHP. 

 

Web Server ï Nginx  

 

sudo apt install - y nginx  

sudo systemctl enable  nginx  

sudo systemctl start nginx  

ȺɘəɧɜŬ 23 - ȺɔəŬŰɎůŰŬůɖ Web Server ï Nginx 

 

 

 

 

 

 

 

 

 
46 https://github.com/git-guides/install-git  
47 ȼ ŮɔəŬŰɎůŰŬůɖ Űɤɜ ˊɞɘůŰɞˊɞɘɖŰɘəɩɜ ůŮ ɎɚɚŬ ȿɆ ŮɑɜŬɘ ŭɘŬűɞɟŮŰɘəɐ əŬɘ ɛˊɞɟŮɑ ɜŬ ŬəɞɚɞɡɗŮɑ ŭɘŬűɞɟŮŰɘəɧ 

Űɟɧˊɞ ŮɔəŬŰɎůŰŬůɖɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ůŮ ȿɆ Windows, ŰŬ ˊɘůŰɞˊɞɘɖŰɘəɎ ɛˊɞɟɞɨɜ ɜŬ ŮɔəŬŰŬůŰŬɗɞɨɜ ůŰɞ 

Windows Certificate Store ɛɏůɤ Űɞɡ ůɢŮŰɘəɞɨ manager (certmgr.msc) ɐ Űɞɡ Powershell.  
48 https://www.gnupg.org/download/  

https://github.com/git-guides/install-git
https://www.gnupg.org/download/
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PHP 8.3 ɐ ɜŮɧŰŮɟɞ  

 

# ǝȁǿȂǷȍǺǶ repository  ǲǹǯ ǽǴȑȄǴȁǴȃ ǴǺǳȑȂǴǹȃ PHP 

sudo add- apt - repository  ppa: ondrej / php - y 

sudo apt  update  

 

# ǒǲǺǯȄȋȂȄǯȂǶ PHP Ǻǯǹ ǯȀǯȁǯȎȄǶȄȊǽ ǴȀǴǺȄȋȂǴȊǽ 

sudo apt  install  - y \  

    php8.3 - fpm \  

    php8.3 - cli  \  

    php8.3 - mysql  \  

    php8.3 - pgsql  \  

    php8.3 - gd \  

    php8.3 - xml \  

    php8.3 - mbstring  \  

    php8.3 - curl  \  

    php8.3 - zip  \  

    php8.3 - intl  \  

    php8.3 - bcmath \  

    php8.3 - opcache 

ȺɘəɧɜŬ 24 - ȺɔəŬŰɎůŰŬůɖ PHP 

ɆɨůŰɖɛŬ ȹɘŬɢŮɑɟɘůɖɠ ȸɎůɖɠ ȹŮŭɞɛɏɜɤɜ - MySQL ɐ PostgreSQL 

 

# ǒȀǹǻǿǲȍ 1: MySQL 8.0+  

sudo apt install - y mysql - server  

sudo mysql_secure_installation  

 

# ǒȀǹǻǿǲȍ 2: PostgreSQL 13+  

sudo apt install - y postgresql postgresql - contrib  

ȺɘəɧɜŬ 25 - ȺɔəŬŰɎůŰŬůɖ ɆɡůŰɐɛŬŰɞɠ ȹɘŬɢŮɑɟɘůɖɠ ȸɎůɖɠ ȹŮŭɞɛɏɜɤɜ 

5.1.2.2 Ƀŭɖɔɧɠ ɄŬɟŬŭɞůɘŬəɐɠ ȺɔəŬŰɎůŰŬůɖɠ 

ȸɐɛŬ 1: Ⱦɚɤɜɞˊɞɑɖůɖ ȷˊɞɗŮŰɖɟɑɞɡ ȺűŬɟɛɞɔɐɠ 

 

# Clone the repository  

git clone https://github.com/icsd17164/Edu_Icsd.git /var/www/eduicsd  

cd /var/www/eduicsd  

ȺɘəɧɜŬ 26 - Ⱦɚɤɜɞˊɞɑɖůɖ ȷˊɞɗŮŰɖɟɑɞɡ 
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ȸɐɛŬ 2: ȺɔəŬŰɎůŰŬůɖ ȺɝŬɟŰɐůŮɤɜ ɛŮ Composer 

 

ʢ ǒǲǺǯȄȋȂȄǯȂǶ #ÏÍÐÏÓÅÒ ǯǽ ǳǴǽ ȅȀȋȁȈǴǹ 

curl - sS https: //getcomposer.org/installer  | php  

sudo mv composer.phar /usr/local/bin/composer  

 

ʢ ǒǲǺǯȄȋȂȄǯȂǶ $ÒÕÐÁÌ ÄÅÐÅÎÄÅÎÃÉÅÓ 

cd /var/www/eduicsd  

 

ʢ ǒȀǹǻȌǾȄǴ Ǚǖǎ ǯȀȑ Ȅǹȃ ǳȒǿ ǴǽȄǿǻȌȃƙ ʢ ǒȀǹǻǿǲȍ ! Ʒ 0ÒÏÄÕÃÔÉÏÎ ƽȈȊȁȎȃ ÄÅÖ 

ÄÅÐÅÎÄÅÎÃÉÅÓƗ ǰǴǻȄǹȂȄǿȀǿǹǶǼȌǽǿ ÁÕÔÏÌÏÁÄÅÒƾ 

composer install  -- no- dev -- optimize - autoloader  

 

# ǒȀǹǻǿǲȍ B Ʒ Development ( ȀǴȁǹǻǯǼǰȋǽǴǹ Ǻǯǹ Ȅǯ ǴȁǲǯǻǴȎǯ ǯǽȋȀȄȅǾǶȃ)  

composer install   

ȺɘəɧɜŬ 27 - ȺɔəŬŰɎůŰŬůɖ ȺɝŬɟŰɐůŮɤɜ ɛŮ Composer 

ȸɐɛŬ 3: ȹɖɛɘɞɡɟɔɑŬ & Ʌɨɗɛɘůɖ ȸɎůɖɠ ȹŮŭɞɛɏɜɤɜ 

 

ȼ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ɓɎůɖɠ əŬɘ Űɞɡ ɢɟɐůŰɖ ɔɑɜŮŰŬɘ ɛɏůɤ Űɞɡ command-line client Űɞɡ ŮəɎůŰɞŰŮ 

ůɡůŰɐɛŬŰɞɠ ŭɘŬɢŮɑɟɘůɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ. ɆɡɜŭŮɧɛŬůŰŮ ˊɟɩŰŬ ůŰɞɜ client ɛŮ ŭɘəŬɘɩɛŬŰŬ ŭɘŬɢŮɘɟɘůŰɐ 

əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŮəŰŮɚɞɨɛŮ Űɘɠ ˊŬɟŬəɎŰɤ ŮɜŰɞɚɏɠ SQL. 

 

ʢ ǟȒǽǳǴȂǶ ȂȄǿǽ -Ù31, ÃÌÉÅÎÔ Ȋȃ ÒÏÏÔ 

sudo mysql  

 

--  ǐǹǯ MySQL 

CREATE DATABASE eduicsd CHARACTER SET utf8mb4 COLLATE 

utf8mb4_unicode_ci;  

CREATE USER 'eduicsd_user' @'localhost'  IDENTIFIED BY 

'StrongPassword123!' ;  

GRANT ALL PRIVILEGES ON eduicsd.* TO 'eduicsd_user' @'localhost' ;  

FLUSH PRIVILEGES;  

ȺɘəɧɜŬ 28 - ȹɖɛɘɞɡɟɔɑŬ & Ʌɨɗɛɘůɖ ȸɎůɖɠ ȹŮŭɞɛɏɜɤɜ MySQL 

# ǒǽǯǻǻǯǺȄǹǺȋ, ȂȒǽǳǴȂǶ ȂȄǿǽ PostgreSQL client  Ȋȃ ȈȁȍȂȄǶȃ postgres  

sudo - u postgres  psql  

 

--  ǐǹǯ PostgreSQL 

CREATE DATABASE eduicsd;  

CREATE USER eduicsd_user WITH PASSWORD 'StrongPassword123!' ;  

GRANT ALL PRIVILEGES ON DATABASE eduicsd TO eduicsd_user;  

ȺɘəɧɜŬ 29 - ȹɖɛɘɞɡɟɔɑŬ & Ʌɨɗɛɘůɖ ȸɎůɖɠ ȹŮŭɞɛɏɜɤɜ PostgreSQL 
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ȸɐɛŬ 4: Ʌɨɗɛɘůɖ settings.php 

 

# ǑǶǼǹǿȅȁǲȎǯ settings.php ǯȀȑ Ȅǿ template  

cd /var/www/eduicsd/web/sites /default  

cp default.settings.php settings.php  

 

# ǑǶǼǹǿȅȁǲȎǯ files directory  

mkdir - p files/private  

chmod 755 files  

chmod 755 files/private  

ȺɘəɧɜŬ 30 - ȹɖɛɘɞɡɟɔɑŬ settings.php & Files Directories 

ȼ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡ settings.php ɔɑɜŮŰŬɘ ɛŮ ɞˊɞɘɞɜŭɐˊɞŰŮ text editor ( .́ɢ. nano ɐ vim). ȰˊŮɘŰŬ 

ˊɟɞůɗɏŰɞɡɛŮ ůŮ ŬɡŰɧ Űɘɠ ŬəɧɚɞɡɗŮɠ ɟɡɗɛɑůŮɘɠ: 

 

// Configuration sync directory  

$settings[ 'config_sync_directory' ] = '../sync' ;  

 

// Private files path  

$settings[ 'file_private_path' ] = 'sites/default/files/private' ;  

 

// Trusted host patterns  

$settings[ 'trusted_host_patterns' ] = [  

  '^eduicsd \ .local$' ,  

  '^localhost$' ,  

];  

ȺɘəɧɜŬ 31 - Ʌɨɗɛɘůɖ settings.php 

ȷˊɧ Űɘɠ ˊŬɟŬˊɎɜɤ ɟɡɗɛɑůŮɘɠ ɞ ɢɟɐůŰɖɠ ˊɟɏˊŮɘ ɡˊɞɢɟŮɤŰɘəɎ ɜŬ ˊɟɞůŬɟɛɧůŮɘ Űɞ 

trusted_host_patterns əŬɗɩɠ ˊɟɏˊŮɘ ɜŬ ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ Űɞ ˊɟŬɔɛŬŰɘəɧ domain ůŰɞ ɞˊɞɑɞ ɗŬ ŮɑɜŬɘ 

ˊɟɞůɓɎůɘɛɖ ɖ ŮűŬɟɛɞɔɐ. 

ȸɐɛŬ 5: ȹɘŬɛɧɟűɤůɖ Űɞɡ Web Server 

 

ɄŬɟŬɛŮŰɟɞˊɞɑɖůɖ Nginx 

 

ȼ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɞɡ Nginx ɔɑɜŮŰŬɘ ɛɏůɤ Ůɜɧɠ ŬɟɢŮɑɞɡ site configuration. ɆŰŬ ůɡůŰɐɛŬŰŬ 

Debian/Ubuntu, ŰŬ ŭɘŬɗɏůɘɛŬ sites ɞɟɑɕɞɜŰŬɘ ɤɠ ɝŮɢɤɟɘůŰɎ ŬɟɢŮɑŬ ůŰɞɜ űɎəŮɚɞ /etc/nginx/sites-

available/ əŬɘ ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ ɛŮ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ symbolic link ˊɟɞɠ Űɞɜ űɎəŮɚɞ /etc/nginx/sites-

enabled/. ȹɖɛɘɞɡɟɔɞɨɛŮ ɚɞɘˊɧɜ ɏɜŬ ɜɏɞ ŬɟɢŮɑɞ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ: 

sudo nano /etc/nginx/sites - available/eduicsd  

ȺɘəɧɜŬ 32 - ȹɖɛɘɞɡɟɔɑŬ Űɞɡ config ŬɟɢŮɑɞɡ 

server  {  

    listen  80;  

    server_name  eduicsd.local;  
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    root  /var/www/eduicsd/web;  

    index  index.php;  

 

    location  / {  

        try_files  $uri  /index.php? $query_string ;  

    }  

 

    location  ~ \ .php$  {  

        fastcgi_split_path_info ^(.+? \ .php)(|/.*)$;  

        fastcgi_param PATH_INFO $fastcgi_path_info;  

        try_files $fastcgi_script_name =404 ;  

        fastcgi_pass  unix:/var/run/php/php8.3 - fpm.sock;  

        fastcgi_index  index.php;  

        fastcgi_param  SCRIPT_FILENAME 

$document_root$fastcgi_script_name ;  

        include  fastcgi_params;  

    }  

 

    location  ~ ^/sites/.*/files/styles/  {  

        try_files  $uri  @rewrite ;  

    }  

  

    location  @rewrite  {  

        rewrite  ^ /index.php;  

    }  

 

    location  ~ ^(/[a - z\ - ]+)?/system/files/  {  

        try_files  $uri  /index.php? $query_string ;  

    }  

     

    # ǝȁǿȂȄǯȂȎǯ private files  

    location ~ ^/sites/.*/files/private/  {  

        internal;  

    }  

 

    ʢ ǎȀǿȄȁǿȀȍ ȀȁȑȂǰǯȂǶȃ ȂǴ ǴȅǯȎȂǷǶȄǯ ǯȁȈǴȎǯ 

    location  ~ (^|/) \ .(?! well - known)  {  

        return  403;  

    }  

 

    ʢ ǝȁǿȂȄǯȂȎǯ ȄȊǽ ǰǹǰǻǹǿǷǶǺȕǽ Ȅǿȅ #ÏÍÐÏÓÅÒ 

    location ~ /vendor/.* \ .php$  {  

        deny all;  

        return 404;  

    }     
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    location  ~* \ .(js|css|png|jpg|jpeg|gif|ico|svg)$  {  

        expires  30d;  

        add_header  Cache- Control "public, immutable" ;  

   }  

}  

ȺɘəɧɜŬ 33 - Ʌɨɗɛɘůɖ Nginx 

ȸɐɛŬ 6: ȺɔəŬŰɎůŰŬůɖ Drupal 

ȼ ŮɔəŬŰɎůŰŬůɖ Űɞɡ Drupal ɗŬ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮɘ ɛŮ ɓɎůŮɘ Űɤɜ Ŭəɧɚɞɡɗɤɜ ŮɜŰɞɚɤɜ.  ȺˊɘůɖɛŬɑɜŮŰŬɘ ɧŰɘ 

ɞɘ Űɘɛɏɠ ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ ůŰɖɜ ˊŬɟɎɛŮŰɟɞ --db-url Űɖɠ ŮɜŰɞɚɐɠ drush site:install ˊɟɏˊŮɘ ɜŬ ŰŬɡŰɑɕɞɜŰŬɘ  

ɛŮ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ɞɟɑůŰɖəŬɜ əŬŰɎ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ɓɎůɖɠ ůŰɞ ȸɐɛŬ 3. ɃˊɞɘŬŭɐˊɞŰŮ ŬůɡɛűɤɜɑŬ 

ˊɟɞəŬɚŮɑ ŬˊɞŰɡɢɑŬ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ ɚɧɔɤ ŬŭɡɜŬɛɑŬɠ ůɨɜŭŮůɖɠ ɛŮ Űɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ. 

 

cd /var/www/eduicsd  

 

# ǒǲǺǯȄȋȂȄǯȂǶ Drush ǯǽ ǳǴǽ ȅȀȋȁȈǴǹ 

composer require drush/drush  

 

# Site installation ǼǴ existing configuration  

./vendor/bin/drush  site:install \  

  -- existing - config \  

  -- db- url= "mysql://eduicsd_user:StrongPassword123!@localhost/eduicsd"  \  

  -- site - name="EduICSD Platform"  \  

  -- site - mail= "admin@eduicsd.local"  \  

  -- account - name="admin"  \  

  -- account - pass="AdminPassword123!"  \  

  -- account - mail= "admin@eduicsd.local"  \  

  - y 

 

# Import configuration  

./vendor/bin/drush  config:import - y 

ȺɘəɧɜŬ 34 - ȺɔəŬŰɎůŰŬůɖ Drupal 

ȸɐɛŬ 7: File Permissions 

ȼ ůɤůŰɐ ɟɨɗɛɘůɖ Űɤɜ ŭɘəŬɘɤɛɎŰɤɜ ŬɟɢŮɑɤɜ ŮɑɜŬɘ əɟɑůɘɛɖ ɔɘŬ Űɖɜ ŬůűɎɚŮɘŬ ɛɘŬɠ ŮɔəŬŰɎůŰŬůɖɠ 

Drupal. Ƀ ɓŬůɘəɧɠ əŬɜɧɜŬɠ ŮɑɜŬɘ ɧŰɘ ɞ web server ˊɟɏˊŮɘ ɜŬ ɛˊɞɟŮɑ ɜŬ ŭɘŬɓɎɕŮɘ Űɞɜ əɩŭɘəŬ Űɖɠ 

ŮűŬɟɛɞɔɐɠ, ŬɚɚɎ ɜŬ ɛɖɜ ɛˊɞɟŮɑ ɜŬ Űɞɜ ŰɟɞˊɞˊɞɘŮɑ. Ƀɘ ɛɧɜŮɠ ŮɝŬɘɟɏůŮɘɠ ŮɑɜŬɘ ɞɘ űɎəŮɚɞɘ ůŰɞɡɠ ɞˊɞɑɞɡɠ 

Űɞ Drupal ɢɟŮɘɎɕŮŰŬɘ ŮɔɔɟŬűɐ əŬŰɎ Űɖɜ əŬɜɞɜɘəɐ ɚŮɘŰɞɡɟɔɑŬ  

 

ʢ ǟȊȂȄȋ ÐÅÒÍÉÓÓÉÏÎÓ ǲǹǯ $ÒÕÐÁÌ 

cd /var/www/eduicsd  

ʢ ǢȋǺǴǻǿǹ -˲ ʬʪʪƙ ǿ ǹǳǹǿǺȄȍȄǶȃ ȀǻȍȁǶƗ ǿǹ ȅȀȑǻǿǹȀǿǹ Ǽȑǽǿ 

ǯǽȋǲǽȊȂǶƳǳǹȋȂȈǹȂǶ 

find  . - type  d - exec chmod 755 {} \ ;  

ʢ ǎȁȈǴȎǯ -˲ ʫʩʩƙ ǴǲǲȁȋȉǹǼǯ Ǽȑǽǿ ǯȀȑ ǹǳǹǿǺȄȍȄǶƗ ǯǽǯǲǽȕȂǹǼǯ ǯȀȑ ×ÅÂ ÓÅÒÖÅÒ 
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find  . - type  f - exec chmod 644 {} \ ;  

 

# settings.php - > 444 (read -ÏÎÌÙƾƙ ȀǴȁǹȌȈǴǹ Ȅǯ ÃÒÅÄÅÎÔÉÁÌÓ ȄǶȃ ǰȋȂǶȃƗ 

ǯȀǿȄȁȌȀǴȄǯǹ Ƕ ȄȁǿȀǿȀǿȎǶȂȍ Ȅǿȅ 

chmod 444 web/sites/ default /settings.php  

# files/ -˲ ʬʪʪƙ Ǵǳȕ Ȅǿ $ÒÕÐÁÌ ǲȁȋȆǴǹ ǳȅǽǯǼǹǺȑ ȀǴȁǹǴȈȑǼǴǽǿ ƽÕÐÌÏÁÄÓƗ 

ǴǹǺȑǽǴȃƗ ÔÅÍÐƾƗ ȈȁǴǹȋǵǴȄǯǹ ǴǲǲȁǯȆȍ  

chmod 755 web/sites/ default /files  

 

ʢ /×ÎÅÒÓÈÉÐ ƽȀȁǿȂǯȁǼȑȂȄǴ ǲǹǯ Ȅǿ ȂȒȂȄǶǼȋ Ȃǯȃƾ 

 

ʢ ǜ ȆȋǺǴǻǿȃ ÆÉÌÅÓƳ ǯǽȍǺǴǹ ȂȄǿǽ ×××-ÄÁÔÁ ȕȂȄǴ ǿ ×ÅÂ ÓÅÒÖÅÒ ƽ.ÇÉÎØƳ0(0-

&0-ƾ ǽǯ ǼȀǿȁǴȎ ǽǯ ǲȁȋȆǴǹ ȂǴ ǯȅȄȑǽ 

sudo chown - R www- data :www- data  web/sites/default/files  

ʢ ǜ ǺȕǳǹǺǯȃ ǯǽȍǺǴǹ ȂȄǿǽ ȈȁȍȂȄǶ ȂǯȃƗ ǼǴ ÇÒÏÕÐ ×××-ÄÁÔÁƙ ǴȂǴȎȃ 

ǴȀǴǾǴȁǲȋǵǴȂȄǴƗ ǿ ×ÅÂ ÓÅÒÖÅÒ Ǽȑǽǿ ǳǹǯǰȋǵǴǹ 

sudo chown - R $USER:www- data  .  

ȺɘəɧɜŬ 35 - File Permissions 

5.1.3 ȺɔəŬŰɎůŰŬůɖ ůŮ Docker (Containerization) 

ȼ ŮɔəŬŰɎůŰŬůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ ɔɑɜŮŰŬɘ ɛɏůɤ Ůɜɧɠ custom image Űɞ ɞˊɞɑɞ əŬŰŬůəŮɡɎɕŮŰŬɘ Ŭˊɧ ɏɜŬ 

Dockerfile Űɞɡ ŬˊɞɗŮŰɖɟɑɞɡ. ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ˊŬɟɏɢŮɘ ŰŬ Ůɝɐɠ ŭɨɞ ˊɚŮɞɜŮəŰɐɛŬŰŬ: 

1. ȼ ŮűŬɟɛɞɔɐ çɣɐɜŮŰŬɘè ɛɏůŬ ůŰɞ image əŬŰɎ Űɞ ɢɟɧɜɞ əŬŰŬůəŮɡɐɠ (build time), ɖ 

ŮɔəŬŰɎůŰŬůɖ Űɤɜ ŮɝŬɟŰɐůŮɤɜ ɔɑɜŮŰŬɘ ŬɡŰɧɛŬŰŬ əŬŰɎ Űɞ build əŬɘ ɧɢɘ ɢŮɘɟɞəɑɜɖŰŬ, əɎɜɞɜŰŬɠ 

Űɞ image ŬɡŰɞŰŮɚɏɠ əŬɘ ŬɜŬˊŬɟŬɔɩɔɘɛɞ. 

2. ȰɜŬ entrypoint ŬɜŬɚŬɛɓɎɜŮɘ ɜŬ ŮɔəŬŰŬůŰɐůŮɘ ŬɡŰɧɛŬŰŬ Űɞ Drupal əŬɘ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ 

ɞɚɧəɚɖɟɞ Űɞɜ ɘůŰɧŰɞˊɞ Ŭˊɧ Űɖɜ ŮɝŬɔɧɛŮɜɖ ŭɘŬɛɧɟűɤůɖ ɏɤɠ Űɖɜ ˊɟɩŰɖ Ůəəɑɜɖůɖ. ȰɜŬ ógit 

cloneô əŬɘ ódocker compose upô Ŭɟəɞɨɜ ɔɘŬ ɜŬ ůɖəɤɗŮɑ ɧɚɖ ɖ ŮűŬɟɛɞɔɐ ɛŬɕɑ ɛŮ Űɞ Keycloak, 

ɞ́ɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ. 

5.1.3.1 ɄɟɞŬˊŬɘŰɞɨɛŮɜɞ ȿɞɔɘůɛɘəɧ ɔɘŬ ȺɔəŬŰɎůŰŬůɖ ɛŮ Docker 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ containerized ŮɔəŬŰɎůŰŬůɖɠ, ɧɚŮɠ ɞɘ ɡˊɖɟŮůɑŮɠ ŮəŰŮɚɞɨɜŰŬɘ ɛɏůŬ ůŮ containers ɎɟŬ 

ůŰɞ Űɞˊɘəɧ ůɨůŰɖɛŬ ŬˊŬɘŰŮɑŰŬɘ ɛɧɜɞ ɖ ŮɔəŬŰɎůŰŬůɖ Űɞɡ Docker əŬɘ Űɞɡ Docker Compose. Ƀɘ ŮɜŰɞɚɏɠ 

ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ Ŭűɞɟɞɨɜ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɞɡ Docker ůŮ Ubuntu, ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞ ůɨůŰɖɛŬ Űɖɠ 

ˊŬɟɞɨůŬɠ ɡɚɞˊɞɑɖůɖɠ. ũɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ůŮ ɎɚɚŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ (Windows, macOS ɐ 

ɎɚɚŮɠ ŭɘŬɜɞɛɏɠ Linux) ˊŬɟɏɢɞɜŰŬɘ ŬɜŬɚɡŰɘəɏɠ ɞŭɖɔɑŮɠ ůŰɖɜ Ůˊɑůɖɛɖ ŰŮəɛɖɟɑɤůɖ Űɞɡ Docker49. 

 

 
49 https://docs.docker.com/engine/install/  

https://docs.docker.com/engine/install/
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ʢ ǒǲǺǯȄȋȂȄǯȂǶ $ÏÃËÅÒ %ÎÇÉÎÅ 

curl - fsSL https://get.docker.com - o get - docker.sh  

sudo sh get - docker.sh  

 

ʢ ǝȁǿȂǷȍǺǶ ȈȁȍȂȄǶ ȂȄǿ ÄÏÃËÅÒ ÇÒÏÕÐ ȕȂȄǴ ǽǯ ǼǶ ȈȁǴǹȋǵǴȄǯǹ ÓÕÄÏ 

sudo usermod - aG docker $USER 

newgrp docker  

 

ʢ ǒǲǺǯȄȋȂȄǯȂǶ $ÏÃËÅÒ #ÏÍÐÏÓÅ ÐÌÕÇÉÎ 

sudo apt install - y docker - compose- plugin  

 

ʢ ǒȀǯǻȍǷǴȅȂǶ ǴǲǺǯȄȋȂȄǯȂǶȃ 

docker -- version  

docker compose version  

ȺɘəɧɜŬ 36 - ȺɔəŬŰɎůŰŬůɖ Docker Engine & Docker Compose plugin & Ʌɨɗɛɘůɖ ȹɘəŬɘɤɛɎŰɤɜ ɉɟɐůŰɖ 

 

Ⱥˊɘˊɚɏɞɜ Űɤɜ əɞɘɜɩɜ ŮɟɔŬɚŮɑɤɜ Űɖɠ EɜɧŰɖŰŬɠ 5.1.1, ɖ containerized ŮɔəŬŰɎůŰŬůɖ ŬˊŬɘŰŮɑ Űɞ Ŭəɧɚɞɡɗɞ 

ŮɟɔŬɚŮɑɞ:  

 

sudo apt install -y lsb-release 

ȺɘəɧɜŬ 37 - ȺɔəŬŰɎůŰŬůɖ Űɞɡ ˊŬəɏŰɞɡ lsb-release 

ǒ lsb-release: ɄŬɟɏɢŮɘ Űɖɜ ŮɜŰɞɚɐ lsb_release, ɛŮ Űɖɜ ɞˊɞɑŬ ŬɜŬɔɜɤɟɑɕŮŰŬɘ ŬɡŰɧɛŬŰŬ ɖ ŭɘŬɜɞɛɐ 

əŬɘ ɖ ɏəŭɞůɖ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ. ɇɖɜ ŬɝɘɞˊɞɘŮɑ Űɞ Ůˊɑůɖɛɞ script ŮɔəŬŰɎůŰŬůɖɠ 

Űɞɡ Docker (get-docker.sh) ɔɘŬ ɜŬ ŮɜŰɞˊɑůŮɘ Űɞ ůɤůŰɧ codename Űɖɠ ŭɘŬɜɞɛɐɠ əŬɘ ɜŬ ŮˊɘɚɏɝŮɘ 

ŰŬ əŬŰɎɚɚɖɚŬ ˊŬəɏŰŬ əŬɘ ŬˊɞɗŮŰɐɟɘŬ.  

 

5.1.3.2 Ƀŭɖɔɧɠ ȺɔəŬŰɎůŰŬůɖɠ ɛŮ Docker (Containerization) 

ȸɐɛŬ 1: ȹɖɛɘɞɡɟɔɑŬ Docker Environment 

ȹɖɛɘɞɡɟɔɑŬ Ůɜɧɠ directory ɔɘŬ Űɞ project. 

mkdir  eduicsd - docker  

cd eduicsd - docker  

ȺɘəɧɜŬ 38 - ȹɖɛɘɞɡɟɔɑŬ ȾŬŰŬɚɧɔɞɡ 

ȸɐɛŬ 2: Ⱦɚɤɜɞˊɞɑɖůɖ Űɞɡ Project 

# Clone Ȅǿ project ȂȄǿ local directory   

git clone  https://github.com/icsd17164/Edu_Icsd.git  project  

ȺɘəɧɜŬ 39 - Ⱦɚɤɜɞˊɞɑɖůɖ ȺűŬɟɛɞɔɐɠ 

ȸɐɛŬ 3: Ʌɨɗɛɘůɖ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ˊŮɟɘɓɎɚɚɞɜŰɞɠ 

ȳɚŮɠ ɞɘ ŮɡŬɑůɗɖŰŮɠ Űɘɛɏɠ ˊŬɟɏɢɞɜŰŬɘ ɛɏůɤ ŬɟɢŮɑɞɡ `.env` ůŰŬ ŬɟɢŮɑŬ Docker. ȷɜŰɘɔɟɎűɞɡɛŮ Űɞ 

ˊɟɧŰɡˊɞ əŬɘ Űɞ ˊɟɞůŬɟɛɧɕɞɡɛŮ: 
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ʢ ǎǽȄǹǲȁȋȆǿȅǼǴ Ȅǿ ȀȁȑȄȅȀǿ Ǻǯǹ Ȅǿ ȀȁǿȂǯȁǼȑǵǿȅǼǴ 

cp .env.example .env  

ȺɘəɧɜŬ 40 - ȷɜŰɘɔɟŬűɐ ˊɟɞŰɨˊɞɡ .env 

Ƀɘ ɓŬůɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ ŮɑɜŬɘ: 

# MySQL (ȅȀǶȁǴȂȎǯ db)  

MYSQL_ROOT_PASSWORD=root_password  

MYSQL_DATABASE=eduicsd  

MYSQL_USER=eduicsd_user  

MYSQL_PASSWORD=StrongPassword123!  

 

ʢ ǟȒǽǳǴȂǶ $ÒÕÐÁÌ γ ǰȋȂǶ ƽȀȁȌȀǴǹ ǽǯ ȄǯǹȁǹȋǵǴǹ ǼǴ Ȅǿ ȀǯȁǯȀȋǽȊ ǼȀǻǿǺƾ 

DRUPAL_DB_HOST=db 

DRUPAL_DB_PORT=3306 

DRUPAL_DB_NAME=eduicsd  

DRUPAL_DB_USER=eduicsd_user  

DRUPAL_DB_PASS=StrongPassword123!  

 

# Drupal site  

DRUPAL_HASH_SALT=change- me- to - a- long - random- string  

DRUPAL_ADMIN_NAME=admin 

DRUPAL_ADMIN_PASS=AdminPassword123!  

DRUPAL_PRIVATE_PATH=/opt/drupal/private  

 

# Keycloak ( ǺǿǽȂȑǻǯ ǳǹǯȈǴȎȁǹȂǶȃ)  

KEYCLOAK_ADMIN=admin 

KEYCLOAK_ADMIN_PASSWORD=admin 

KC_HOSTNAME=http://localhost:8083  

 

# OpenID Connect Endpoints  

OIDC_AUTH_ENDPOINT=http://localhost:8083/realms/EduIcsd -

realm/protocol/openid - connect/auth  

OIDC_TOKEN_ENDPOINT=http://keycloak:8080/realms/EduIcsd -

realm/protocol/openid - connect/token  

OIDC_USERINFO_ENDPOINT=http://keycloak:8080/realms/EduIcsd -

realm/protocol/openid - connect/userinfo  

ȺɘəɧɜŬ 41 - ȸŬůɘəɏɠ ɀŮŰŬɓɚɖŰɏɠ .env 

ȸɐɛŬ 4: ȾŬŰŬůəŮɡɐ Űɞɡ custom image əŬɘ Ůəəɑɜɖůɖ 

ʢ ǗǯȄǯȂǺǴȅȍ Ȅǿȅ ÉÍÁÇÅ Ǻǯǹ ǴǺǺȎǽǶȂǶ ȑǻȊǽ ȄȊǽ ȅȀǶȁǴȂǹȕǽ 

docker compose up - d -- build  

 

# ǒȀǹǰǴǰǯȎȊȂǶ ȑȄǹ ǴǺȄǴǻǿȒǽȄǯǹ Ȅǯ containers  

docker compose ps 

ȺɘəɧɜŬ 42 - ȾŬŰŬůəŮɡɐ Űɞɡ Custom Image & ȺəŰɏɚŮůɖ 
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ȾŬŰɎ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɞ Dockerfile ŮɔəŬɗɘůŰɎ ɧɚŬ ŰŬ ŬˊŬɟŬɑŰɖŰŬ PHP extensions (`gd̀ , 

`pdo_mysql̀ , `opcachè, `zip`, ìntl`, `bcmath̀), ŰŬ ɞˊɞɑŬ ɢɟŮɘɎɕɞɜŰŬɘ ɞ ˊɡɟɐɜŬɠ ŬɚɚɎ əŬɘ ŰŬ modules, 

ɟɡɗɛɑɕŮɘ Űɞɜ Apache əŬɘ ŮəŰŮɚŮɑ ñcomposer installò ɩůŰŮ ɜŬ əŬŰŮɓɎůŮɘ Űɞɜ ˊɡɟɐɜŬ Űɞɡ Drupal, ŰŬ 

contrib modules əŬɘ Űɞɜ űɎəŮɚɞ ó/vendorô. 

ȸɐɛŬ 5: ȷɡŰɧɛŬŰɖ ŮɔəŬŰɎůŰŬůɖ Űɞɡ Drupal 

ɇɞ script `docker/entrypoint.sh`, Űɞ ɞˊɞɑɞ ŮəŰŮɚŮɑŰŬɘ ůŮ əɎɗŮ Ůəəɑɜɖůɖ Űɞɡ container `web`, 

ŬɜŬɚŬɛɓɎɜŮɘ ɞɚɧəɚɖɟɖ Űɖ ŭɘŬŭɘəŬůɑŬ: 

ǒ ȹɖɛɘɞɡɟɔŮɑ Űɞ `web/sites/default/settings.php` Ŭˊɧ Űɞ ˊɟɧŰɡˊɞ `docker/settings.docker.php`, 

Ŭɜ ŭŮɜ ɡˊɎɟɢŮɘ ɐŭɖ. 

ǒ ȹɖɛɘɞɡɟɔŮɑ Űɞɡɠ ŮɔɔɟɎɣɘɛɞɡɠ űŬəɏɚɞɡɠ (`files/`, private) əŬɘ ˊŮɟɘɛɏɜŮɘ ɏɤɠ ɧŰɞɡ ɖ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ ɔɑɜŮɘ ŭɘŬɗɏůɘɛɖ. 

ǒ ɆŰɖɜ ˊɟɩŰɖ Ůəəɑɜɖůɖ (əŬɗŬɟɐ ɓɎůɖ) ŮəŰŮɚŮɑ ɓŬůɘəɐ ŮɔəŬŰɎůŰŬůɖ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŮɘůɎɔŮɘ 

Űɖ ŭɘŬɛɧɟűɤůɖ ɛŮ ódrush config:importô Ŭˊɧ Űɞɜ űɎəŮɚɞ ósync/ô, ɢŰɑɕɞɜŰŬɠ ɏŰůɘ ɞɚɧəɚɖɟɞ Űɞɜ 

ɘůŰɧŰɞˊɞ (Űɨˊɞɘ ˊŮɟɘŮɢɞɛɏɜɞɡ, ɟɧɚɞɘ, ɗɏɛŬ, blocks ə.ɚˊ.) Ŭəɟɘɓɩɠ ɧˊɤɠ ɏɢŮɘ ŮɝŬɢɗŮɑ. 

ǒ ɆŮ ŮˊɧɛŮɜŮɠ ŮəəɘɜɐůŮɘɠ, ŮɜŰɞˊɑɕŮɘ Űɞɜ ɐŭɖ ůŰɖɛɏɜɞ ɘůŰɧŰɞˊɞ əŬɘ ŮəŰŮɚŮɑ ɛɧɜɞ ŮɜɖɛŮɟɩůŮɘɠ 

ɓɎůɖɠ (drush updatedb). 

5.2 ȺˊɑŭŮɘɝɖ ɆŮɜŬɟɑɤɜ ɉɟɐůɖɠ 

ɆŰɖ ˊŬɟɞɨůŬ ŮɜɧŰɖŰŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ ˊɚŬŰűɧɟɛŬɠ ɛɏůŬ Ŭˊɧ 

ɟŮŬɚɘůŰɘəɎ ůŮɜɎɟɘŬ ɢɟɐůɖɠ. ɇŬ ůŮɜɎɟɘŬ ɏɢɞɡɜ ɞɟɔŬɜɤɗŮɑ ŬɜɎ ɞɛɎŭŬ ˊŮɟɘˊŰɩůŮɤɜ ɢɟɐůɖɠ (use case) 

əŬɘ ɏɢɞɡɜ ŮˊɘɚŮɔŮɑ ɏŰůɘ ɩůŰŮ ɜŬ əŬɚɨˊŰɞɡɜ Űɞ ůɨɜɞɚɞ Űɤɜ ɓŬůɘəɩɜ ɚŮɘŰɞɡɟɔɘɩɜ əɎɗŮ ɟɧɚɞɡ, ŬɚɚɎ əŬɘ 

ɜŬ ůɡɜɗɏŰɞɡɜ ɛɘŬ ŮɜɘŬɑŬ, ɚɞɔɘəɎ ůɡɜŮɢɧɛŮɜɖ ɟɞɐ Ŭˊɧ Ɏəɟɞ ůŮ Ɏəɟɞ. 

ȼ ůŮɘɟɎ ˊŬɟɞɡůɑŬůɖɠ ŬəɞɚɞɡɗŮɑ Űɞɜ űɡůɘəɧ əɨəɚɞ ɕɤɐɠ Űɖɠ ˊɚŬŰűɧɟɛŬɠ: ŬɟɢɘəɎ ɞɘ ɢɟɐůŰŮɠ 

ůɡɜŭɏɞɜŰŬɘ ůŰɞ ůɨůŰɖɛŬĿ ůŰɖ ůɡɜɏɢŮɘŬ ɞ əŬɗɖɔɖŰɐɠ ŭɖɛɘɞɡɟɔŮɑ əŬɘ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɞɡɠ ɢɩɟɞɡɠ 

ɛŬɗɖɛɎŰɤɜ Űɞɡ əŬɘ ˊɟɞůɗɏŰŮɘ ůŮ ŬɡŰɞɨɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ əŬɘ ŬɜŬəɞɘɜɩůŮɘɠ. ȰˊŮɘŰŬ, ɞ űɞɘŰɖŰɐɠ 

ŮɔɔɟɎűŮŰŬɘ ůŮ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ əŬɘ ůɡɛɛŮŰɏɢŮɘ ůŰɘɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɞɡ ɏɢŮɘ ɞɟɑůŮɘ ɞ əŬɗɖɔɖŰɐɠ. 

ɇɏɚɞɠ, ɞ ŭɘŬɢŮɘɟɘůŰɐɠ ŮˊɞˊŰŮɨŮɘ əŬɘ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɞɡɠ ɚɞɔŬɟɘŬůɛɞɨɠ Űɤɜ ɢɟɖůŰɩɜ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

5.2.1 ȹɞɛɐ ɄŬɟɞɡůɑŬůɖɠ ȾɎɗŮ ɆŮɜŬɟɑɞɡ 

ȾɎɗŮ ůŮɜɎɟɘɞ ˊŮɟɘɔɟɎűŮŰŬɘ ɛŮ Űɖɜ Ŭəɧɚɞɡɗɖ Űɡˊɞˊɞɘɖɛɏɜɖ ŭɞɛɐ, ɩůŰŮ ɖ ŬɜɎɚɡůɖ ɜŬ ŮɑɜŬɘ 

ɞɛɞɘɧɛɞɟűɖ: 

ǒ ɆŰɧɢɞɠ ůŮɜŬɟɑɞɡ: ɖ ɚŮɘŰɞɡɟɔɑŬ ˊɞɡ ŮˊɘŭŮɘəɜɨŮŰŬɘ əŬɘ ɞ ůəɞˊɧɠ Űɖɠ. 

ǒ Ʌɧɚɞɠ / ɉɟɐůŰɖɠ: ɞ Űɨˊɞɠ/ɟɧɚɞɠ ɢɟɐůŰɖ ˊɞɡ ŮəŰŮɚŮɑ Űɞ ůŮɜɎɟɘɞ (ȾŬɗɖɔɖŰɐɠ, ūɞɘŰɖŰɐɠ, 

ȹɘŬɢŮɘɟɘůŰɐɠ). 

ǒ ɄɟɞɦˊɞɗɏůŮɘɠ: ɖ əŬŰɎůŰŬůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊɟɘɜ Űɖɜ ɏɜŬɟɝɖ Űɞɡ ůŮɜŬɟɑɞɡ. 

ǒ ȸɐɛŬŰŬ ɟɞɐɠ: ɖ Ŭɟɘɗɛɖɛɏɜɖ ŬəɞɚɞɡɗɑŬ ŮɜŮɟɔŮɘɩɜ Űɞɡ ɢɟɐůŰɖ əŬɘ Űɤɜ ŬɜŰɘŭɟɎůŮɤɜ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ, ůɡɜɞŭŮɡɧɛŮɜɖ Ŭˊɧ ŰŬ ŬɜŰɑůŰɞɘɢŬ ůŰɘɔɛɘɧŰɡˊŬ ɞɗɧɜɖɠ. 

ǒ ȷɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ: ɖ ŰŮɚɘəɐ əŬŰɎůŰŬůɖ ˊɞɡ ŮˊɘɓŮɓŬɘɩɜŮɘ Űɖɜ ŮˊɘŰɡɢɑŬ Űɞɡ ůŮɜŬɟɑɞɡ. 

5.2.2 ɆɨɜŭŮůɖ ůŰɞ ɆɨůŰɖɛŬ 

ȼ ůŮɚɑŭŬ ůɨɜŭŮůɖɠ ŬˊɞŰŮɚŮɑ Űɖɜ ˊɨɚɖ Ůɘůɧŭɞɡ ůŰɖɜ ŮəˊŬɘŭŮɡŰɘəɐ ˊɚŬŰűɧɟɛŬ. ȼ ŰŬɡŰɞˊɞɑɖůɖ Űɤɜ 

ɢɟɖůŰɩɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ ŬůűŬɚɞɨɠ, ŮɝɤŰŮɟɘəɐɠ ůŮɚɑŭŬɠ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ, Ůɜɩ ɞ 

ɚɞɔŬɟɘŬůɛɧɠ Ůɜɧɠ ɜɏɞɡ ɢɟɐůŰɖ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ ůɨůŰɖɛŬ əŬŰɎ Űɖɜ ˊɟɩŰɖ ŮˊɘŰɡɢɐ 

ůɨɜŭŮůɖ. 
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5.2.2.1 ȺˊɘŰɡɢɐɠ ůɨɜŭŮůɖ əŬɘ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ 

ɆŰɧɢɞɠ ůŮɜŬɟɑɞɡ: ȺˊɑŭŮɘɝɖ Űɖɠ əŬɜɞɜɘəɐɠ Ůɘůɧŭɞɡ Ůɜɧɠ ɢɟɐůŰɖ ɛɏůɤ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŬůűŬɚɞɨɠ 

ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ. 

Ʌɧɚɞɠ / ɉɟɐůŰɖɠ: ɃˊɞɘɞůŭɐˊɞŰŮ ɢɟɐůŰɖɠ Űɖɠ ˊɚŬŰűɧɟɛŬɠ (ȾŬɗɖɔɖŰɐɠ / ūɞɘŰɖŰɐɠ / ȹɘŬɢŮɘɟɘůŰɐɠ). 

ɄɟɞɦˊɞɗɏůŮɘɠ: Ƀ ɢɟɐůŰɖɠ ŭɘŬɗɏŰŮɘ ɏɔəɡɟŬ ŭɘŬˊɘůŰŮɡŰɐɟɘŬ (ɧɜɞɛŬ ɢɟɐůŰɖ, əɤŭɘəɧɠ) əŬɘ ŭŮɜ ŮɑɜŬɘ ɐŭɖ 

ůɡɜŭŮŭŮɛɏɜɞɠ. 

ȸɐɛŬŰŬ ɟɞɐɠ: 

1. Ƀ ɢɟɐůŰɖɠ ɛŮŰŬɓŬɑɜŮɘ ůŰɖ ůŮɚɑŭŬ ůɨɜŭŮůɖɠ Űɖɠ ˊɚŬŰűɧɟɛŬɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 43), ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ 

Űɖɜ ˊɨɚɖ Ůɘůɧŭɞɡ. 

2. ȺˊɘɚɏɔŮɘ Űɞ əɞɡɛˊɑ çɆɨɜŭŮůɖ/ȺɔɔɟŬűɐè ɔɘŬ ɜŬ ɝŮəɘɜɐůŮɘ ɖ ŭɘŬŭɘəŬůɑŬ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ. 

 
ȺɘəɧɜŬ 43 ï ɆŮɚɑŭŬ ɆɨɜŭŮůɖɠ/ȺɔɔɟŬűɐɠ 

3. ɇɞ ůɨůŰɖɛŬ ŬɜŬəŬŰŮɡɗɨɜŮɘ Űɞɜ ɢɟɐůŰɖ ůŮ ŬůűŬɚɐ ůŮɚɑŭŬ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ, ɧˊɞɡ Űɞɡ ɕɖŰŮɑŰŬɘ 

ɜŬ ŮɘůɎɔŮɘ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ɚɞɔŬɟɘŬůɛɞɨ Űɞɡ. 

 

 
ȺɘəɧɜŬ 44 - ɆŮɚɑŭŬ ȺɘůŬɔɤɔɐɠ ȹɘŬˊɘůŰŮɡŰɖɟɑɤɜ 

4. Ƀ ɢɟɐůŰɖɠ ŮɘůɎɔŮɘ ŰŬ ŭɘŬˊɘůŰŮɡŰɐɟɘɎ Űɞɡ (ŭŮɑŰŮ ȺɘəɧɜŬ 44). 

5. ɀŮ Űɖɜ ŮˊɘŰɡɢɐ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ, ɞ ɢɟɐůŰɖɠ ŬɜŬəŬŰŮɡɗɨɜŮŰŬɘ ŬɡŰɧɛŬŰŬ ˊɑůɤ ůŰɖɜ ˊɚŬŰűɧɟɛŬ, 

ůŰɞ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞɜ ɟɧɚɞ Űɞɡ (ŭŮɑŰŮ ȺɘəɧɜŬ 45 & ȺɘəɧɜŬ 46). 
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ȺɘəɧɜŬ 45 - ȺˊɘŰɡɢɐɠ ȷɡɗŮɜŰɘəɞˊɞɑɖůɖ ȾŬɗɖɔɖŰɐ 

 
ȺɘəɧɜŬ 46 - ȺˊɘŰɡɢɐɠ ȷɡɗŮɜŰɘəɞˊɞɑɖůɖ ūɞɘŰɖŰɐ 

ȷɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ: Ƀ ɢɟɐůŰɖɠ ŮɑɜŬɘ ůɡɜŭŮŭŮɛɏɜɞɠ əŬɘ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŰɘɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ 

ŬɜŰɘůŰɞɘɢɞɨɜ ůŰŬ ŭɘəŬɘɩɛŬŰŬ Űɞɡ ɟɧɚɞɡ Űɞɡ. 

 

ɆɖɛŮɑɤůɖ: ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ ɢɟɐůŰɖɠ ŭŮɜ ŭɘŬɗɏŰŮɘ Ŭəɧɛɖ ɚɞɔŬɟɘŬůɛɧ, ŮɘůɎɔŮɘ ůŰɖ ůŮɚɑŭŬ 

ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ əŬɘ ɞ ɚɞɔŬɟɘŬůɛɧɠ Űɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ ůɨůŰɖɛŬ 

əŬŰɎ Űɖɜ ˊɟɩŰɖ Űɞɡ ůɨɜŭŮůɖ. 

5.2.2.2 ȷˊɞŰɡɢɑŬ ȷɡɗŮɜŰɘəɞˊɞɑɖůɖɠ 

ɆŰɧɢɞɠ ůŮɜŬɟɑɞɡ: ȺˊɑŭŮɘɝɖ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ ɛɘŬɠ ŬˊɞŰɡɢɖɛɏɜɖɠ ˊɟɞůˊɎɗŮɘŬɠ ůɨɜŭŮůɖɠ. 

Ʌɧɚɞɠ / ɉɟɐůŰɖɠ: ɉɟɐůŰɖɠ ˊɞɡ ŮɘůɎɔŮɘ ɚŬɜɗŬůɛɏɜŬ ɐ ɛɖ ɏɔəɡɟŬ ŭɘŬˊɘůŰŮɡŰɐɟɘŬ. 

ɄɟɞɦˊɞɗɏůŮɘɠ: Ƀ ɢɟɐůŰɖɠ ɓɟɑůəŮŰŬɘ ůŰɖ ůŮɚɑŭŬ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖɠ əŬɘ ŭŮɜ ŮɑɜŬɘ Ŭəɧɛɖ ůɡɜŭŮŭŮɛɏɜɞɠ. 

ȸɐɛŬŰŬ ɟɞɐɠ: 

1. Ƀ ɢɟɐůŰɖɠ ŮɘůɎɔŮɘ ɚŬɜɗŬůɛɏɜŬ ŭɘŬˊɘůŰŮɡŰɐɟɘŬ. 
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2. ȼ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ ŬˊɞŰɡɔɢɎɜŮɘ əŬɘ Űɞ ůɨůŰɖɛŬ ŮɜɖɛŮɟɩɜŮɘ Űɞɜ ɢɟɐůŰɖ ɛŮ əŬŰɎɚɚɖɚɞ ɛɐɜɡɛŬ 

ůűɎɚɛŬŰɞɠ, ɢɤɟɑɠ ɜŬ ŮˊɘŰɟɏˊŮɘ Űɖɜ Ůɑůɞŭɞ (ŭŮɑŰŮ ȺɘəɧɜŬ 47). 

 
ȺɘəɧɜŬ 47 - ɀɐɜɡɛŬ ɆűɎɚɛŬŰɞɠ ï ȷˊɞŰɡɢɑŬ ȷɡɗŮɜŰɘəɞˊɞɑɖůɖɠ 

ȷɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ: Ƀ ɢɟɐůŰɖɠ ŮɜɖɛŮɟɩɜŮŰŬɘ ɔɘŬ Űɖɜ ŬˊɞŰɡɢɑŬ əŬɘ ɛˊɞɟŮɑ ɜŬ ŮˊŬɜŬɚɎɓŮɘ Űɖ 

ŭɘŬŭɘəŬůɑŬ ɛŮ ŰŬ ɞɟɗɎ ůŰɞɘɢŮɑŬ. 

5.2.3 ȹɘŬɢŮɑɟɘůɖ ɉɩɟɤɜ ɀŬɗɖɛɎŰɤɜ (ȾŬɗɖɔɖŰɐɠ) 

 

 
ȺɘəɧɜŬ 48 - ɄɑɜŬəŬɠ Ⱥɚɏɔɢɞɡ ȾŬɗɖɔɖŰɐ 

Ƀ əŬɗɖɔɖŰɐɠ ɞɟɔŬɜɩɜŮɘ ŰŬ ɛŬɗɐɛŬŰɎ Űɞɡ ůŮ çɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜè. ȷˊɧ Űɞɜ ˊɑɜŬəŬ Ůɚɏɔɢɞɡ ɐ Űɞ 

ˊɚŬɥɜɧ ɛŮɜɞɨ ˊɚɞɐɔɖůɖɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 48) ɏɢŮɘ ůŰɖ ŭɘɎɗŮůɐ Űɞɡ Űɞ ˊɚɐɟŮɠ ůɨɜɞɚɞ ŮɜŮɟɔŮɘɩɜ 

ŭɘŬɢŮɑɟɘůɖɠ: ŭɖɛɘɞɡɟɔɑŬ, ŮˊŮɝŮɟɔŬůɑŬ, ŭɘŬɔɟŬűɐ, əŬɗɩɠ əŬɘ ŮɜŮɟɔɞˊɞɑɖůɖ ɐ ŬˊŮɜŮɟɔɞˊɞɑɖůɖ Űɤɜ 

ɢɩɟɤɜ ɛŬɗɖɛɎŰɤɜ Űɞɡ. Ƀɘ ɢɩɟɞɘ ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ Ůŭɩ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɞɡɠ űɞɘŰɖŰɏɠ ˊɞɡ 

ɗŬ ŭɞɨɛŮ ůŰɖ ůɡɜɏɢŮɘŬ Űɞɡ əŮűŬɚŬɑɞɡ. 
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ȺɘəɧɜŬ 49 - ɄɟɧůɓŬůɖ ůŰɖɜ ȹɘŬɢŮɑɟɘůɖ ɉɩɟɤɜ ɀŬɗɖɛɎŰɤɜ 

5.2.3.1 ȹɖɛɘɞɡɟɔɑŬ ɜɏɞɡ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ 

ɆŰɧɢɞɠ ůŮɜŬɟɑɞɡ: ȺˊɑŭŮɘɝɖ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ Ůɜɧɠ ɜɏɞɡ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ ɛŮ ŰŬ ɓŬůɘəɎ Űɞɡ ůŰɞɘɢŮɑŬ. 

Ʌɧɚɞɠ / ɉɟɐůŰɖɠ: ȾŬɗɖɔɖŰɐɠ. 

ɄɟɞɦˊɞɗɏůŮɘɠ: Ƀ əŬɗɖɔɖŰɐɠ ŮɑɜŬɘ ůɡɜŭŮŭŮɛɏɜɞɠ əŬɘ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŰɞɜ ˊɑɜŬəŬ Ůɚɏɔɢɞɡ (ŭŮɑŰŮ 

ȺɘəɧɜŬ 48). 

ȸɐɛŬŰŬ ɟɞɐɠ: 

1. Ƀ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞɜ ůɨɜŭŮůɛɞ çȹɖɛɘɞɡɟɔɑŬ Ɂɏɞɡ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠè Ŭˊɧ Űɞɜ ˊɑɜŬəŬ 

Ůɚɏɔɢɞɡ ɐ Ŭˊɧ Űɞ ˊɚŬɥɜɧ ɛŮɜɞɨ ˊɚɞɐɔɖůɖɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 49). 

2. ɇɞ ůɨůŰɖɛŬ Űɞɜ ŬɜŬəŬŰŮɡɗɨɜŮɘ ůŰɖ űɧɟɛŬ ŭɖɛɘɞɡɟɔɑŬɠ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ, Űɖɜ ɞˊɞɑŬ 

ůɡɛˊɚɖɟɩɜŮɘ ɛŮ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 50). 
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ȺɘəɧɜŬ 50 - ȹɖɛɘɞɡɟɔɑŬ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ 

3. Ƀ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞ əɞɡɛˊɑ çȷˊɞɗɐəŮɡůɖè ɔɘŬ ɜŬ ɞɚɞəɚɖɟɩůŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ. 

4. ɇɞ ůɨůŰɖɛŬ ŭɖɛɘɞɡɟɔŮɑ Űɞɜ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ, ŬɜŬəŬŰŮɡɗɨɜŮɘ Űɞɜ əŬɗɖɔɖŰɐ ůŰɖ ůŮɚɑŭŬ Űɞɡ əŬɘ 

ŮɛűŬɜɑɕŮɘ ɛɐɜɡɛŬ ŮˊɘŰɡɢɞɨɠ ŭɖɛɘɞɡɟɔɑŬɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 51) 
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ȺɘəɧɜŬ 51 - ɆŮɚɑŭŬ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ ɛŮ ɀɐɜɡɛŬ ȺˊɘŰɡɢɞɨɠ ȹɖɛɘɞɡɟɔɑŬɠ 

ȷɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ: Ƀ ɜɏɞɠ ɢɩɟɞɠ ɛŬɗɐɛŬŰɞɠ ɡˊɎɟɢŮɘ ůŰɖɜ ˊɚŬŰűɧɟɛŬ əŬɘ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞɠ 

ɔɘŬ ŮɔɔɟŬűɏɠ űɞɘŰɖŰɩɜ əŬɘ ˊɟɞůɗɐəɖ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. 

5.2.3.2 ȺˊŮɝŮɟɔŬůɑŬ əŬɘ ŭɘŬɔɟŬűɐ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ 

ɆŰɧɢɞɠ ůŮɜŬɟɑɞɡ: ȺˊɑŭŮɘɝɖ Űɖɠ Űɟɞˊɞˊɞɑɖůɖɠ əŬɘ Űɖɠ ŬűŬɑɟŮůɖɠ Ůɜɧɠ ɡˊɎɟɢɞɜŰɞɠ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ. 

Ʌɧɚɞɠ / ɉɟɐůŰɖɠ: ȾŬɗɖɔɖŰɐɠ. 

ɄɟɞɦˊɞɗɏůŮɘɠ: ɈˊɎɟɢŮɘ ŰɞɡɚɎɢɘůŰɞɜ ɏɜŬɠ ɢɩɟɞɠ ɛŬɗɐɛŬŰɞɠ ˊɞɡ ɏɢŮɘ ŭɖɛɘɞɡɟɔɐůŮɘ ɞ əŬɗɖɔɖŰɐɠ. 

ȸɐɛŬŰŬ ɟɞɐɠ: 

1. Ƀ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞɜ ůɨɜŭŮůɛɞ çȹɘŬɢŮɑɟɘůɖ ɉɩɟɤɜ ɀŬɗɖɛɎŰɤɜè Ŭˊɧ Űɞɜ ˊɑɜŬəŬ Ůɚɏɔɢɞɡ 

ɐ Űɞ ˊɚŬɥɜɧ ɛŮɜɞɨ (ŭŮɑŰŮ ȺɘəɧɜŬ 48). 

2. ɇɞ ůɨůŰɖɛŬ ŮɛűŬɜɑɕŮɘ ɚɑůŰŬ ɛŮ ɧɚɞɡɠ Űɞɡɠ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ Űɞɡ əŬɘ ůɡɜɞˊŰɘəɎ ůŰɞɘɢŮɑŬ 

(ŰɑŰɚɞɠ, ˊŮɟɘɔɟŬűɐ, ɖɛŮɟɞɛɖɜɑŬ ŭɖɛɘɞɡɟɔɑŬɠ), əŬɗɩɠ əŬɘ Űɖ ůŰɐɚɖ çȺɜɏɟɔŮɘŬè ɛŮ əɞɡɛˊɘɎ 

ŮˊŮɝŮɟɔŬůɑŬɠ əŬɘ ŭɘŬɔɟŬűɐɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 52). 

 
ȺɘəɧɜŬ 52 - ɆŮɚɑŭŬ ȹɘŬɢŮɑɟɘůɖɠ ɉɩɟɤɜ ɀŬɗɖɛɎŰɤɜ 
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3. ũɘŬ ŮˊŮɝŮɟɔŬůɑŬ, ɞ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞ ŬɜŰɑůŰɞɘɢɞ əɞɡɛˊɑ, ŰɟɞˊɞˊɞɘŮɑ ŰŬ ůŰɞɘɢŮɑŬ ůŰɖ űɧɟɛŬ 

əŬɘ ŰŬ ŬˊɞɗɖəŮɨŮɘ (ŭŮɑŰŮ ȺɘəɧɜŬ 53). 

 
ȺɘəɧɜŬ 53 - ūɧɟɛŬ ȺˊŮɝŮɟɔŬůɑŬɠ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ 

 

4. ɀɧɚɘɠ ŰŬ ůŰɞɘɢŮɑŬ ŬˊɞɗɖəŮɡŰɞɨɜ, Űɞ ůɨůŰɖɛŬ ŬɜŬəŬŰŮɡɗɨɜŮɘ Űɞɜ əŬɗɖɔɖŰɐ ůŰɖ ůŮɚɑŭŬ 

ŭɘŬɢŮɑɟɘůɖɠ ɢɩɟɤɜ ɛŬɗɖɛɎŰɤɜ əŬɘ ŮɛűŬɜɑɕŮɘ ɛɐɜɡɛŬ ŮˊɘŰɡɢɞɨɠ Űɟɞˊɞˊɞɑɖůɖɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 54). 

 
ȺɘəɧɜŬ 54 - ɆŮɚɑŭŬ ȹɘŬɢŮɑɟɘůɖɠ ɉɩɟɤɜ ɀŬɗɖɛɎŰɤɜ ɛŮ ɀɐɜɡɛŬ ȺˊɘŰɡɢɞɨɠ ɇɟɞˊɞˊɞɑɖůɖɠ 

 

5. ũɘŬ ŭɘŬɔɟŬűɐ, ɞ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞ ŬɜŰɑůŰɞɘɢɞ əɞɡɛˊɑ (ɛŮŰɎ Űɞ ɓɐɛŬ 2) əŬɘ ŮˊɘɓŮɓŬɘɩɜŮɘ Űɖɜ 

ŮɜɏɟɔŮɘŬ (ŭŮɑŰŮ ȺɘəɧɜŬ 55). 
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ȺɘəɧɜŬ 55 - ȺˊɘɓŮɓŬɑɤůɖ ȹɘŬɔɟŬűɐɠ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ 

 

6. ɇɞ ůɨůŰɖɛŬ ŬɜŬəŬŰŮɡɗɨɜŮɘ Űɞɜ əŬɗɖɔɖŰɐ ůŰɖ ůŮɚɑŭŬ ŭɘŬɢŮɑɟɘůɖɠ ɢɩɟɤɜ ɛŬɗɖɛɎŰɤɜ əŬɘ 

ŮɛűŬɜɑɕŮɘ ɛɐɜɡɛŬ ŮˊɘŰɡɢɞɨɠ ŭɘŬɔɟŬűɐɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 56). 

 
ȺɘəɧɜŬ 56 - ɆŮɚɑŭŬ ȹɘŬɢŮɑɟɘůɖɠ ɉɩɟɤɜ ɀŬɗɖɛɎŰɤɜ ɛŮ ɀɐɜɡɛŬ ȺˊɘŰɡɢɞɨɠ ȹɘŬɔɟŬűɐɠ 

 

ȷɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ: Ƀ ɢɩɟɞɠ ɛŬɗɐɛŬŰɞɠ ŮɑŰŮ ŮɜɖɛŮɟɩɜŮŰŬɘ ɛŮ ŰŬ ɜɏŬ ůŰɞɘɢŮɑŬ ŮɑŰŮ ŬűŬɘɟŮɑŰŬɘ 

ɞɟɘůŰɘəɎ Ŭˊɧ Űɞ ůɨůŰɖɛŬ. 

5.2.3.3 ȺɜŮɟɔɞˊɞɑɖůɖ əŬɘ ŬˊŮɜŮɟɔɞˊɞɑɖůɖ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ 

ɆŰɧɢɞɠ ůŮɜŬɟɑɞɡ: ȺˊɑŭŮɘɝɖ Űɖɠ ŬɚɚŬɔɐɠ əŬŰɎůŰŬůɖɠ (ŮɜŮɟɔɧɠ/ŬɜŮɜŮɟɔɧɠ) Ůɜɧɠ ɐ ˊŮɟɘůůɧŰŮɟɤɜ ɢɩɟɤɜ 

ɛŬɗɖɛɎŰɤɜ. 

Ʌɧɚɞɠ / ɉɟɐůŰɖɠ: ȾŬɗɖɔɖŰɐɠ. 

ɄɟɞɦˊɞɗɏůŮɘɠ: ɈˊɎɟɢɞɡɜ ɢɩɟɞɘ ɛŬɗɖɛɎŰɤɜ Űɤɜ ɞˊɞɑɤɜ ɖ əŬŰɎůŰŬůɖ ˊɟɧəŮɘŰŬɘ ɜŬ ŬɚɚɎɝŮɘ. 

ȸɐɛŬŰŬ ɟɞɐɠ: 

1. Ƀ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞɜ ůɨɜŭŮůɛɞ çȺɜŮɟɔɞˊɞɑɖůɖ/ȷˊŮɜŮɟɔɞˊɞɑɖůɖ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠè Ŭˊɧ 

Űɞɜ ˊɑɜŬəŬ Ůɚɏɔɢɞɡ ɐ Űɞ ˊɚŬɥɜɧ ɛŮɜɞɨ (ŭŮɑŰŮ ȺɘəɧɜŬ 48). 

2. ɇɞ ůɨůŰɖɛŬ ŮɛűŬɜɑɕŮɘ Űɖ ɚɑůŰŬ Űɤɜ ɢɩɟɤɜ ɛŬɗɖɛɎŰɤɜ ɛŮ Űɖ ůŰɐɚɖ çȺɜŮɟɔɧɠ / ȷɜŮɜŮɟɔɧɠè ˊɞɡ 

ŭŮɑɢɜŮɘ Űɖɜ ŰɟɏɢɞɡůŬ əŬŰɎůŰŬůɖ əŬɗŮɜɧɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 57). 
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ȺɘəɧɜŬ 57 - ɆŮɚɑŭŬ ȺɜŮɟɔɞˊɞɑɖůɖɠ/ȷˊŮɜŮɟɔɞˊɞɑɖůɖɠ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ 

3. Ƀ əŬɗɖɔɖŰɐɠ ŬɚɚɎɕŮɘ Űɖɜ əŬŰɎůŰŬůɖ Ůɜɧɠ ɐ ˊŮɟɘůůɧŰŮɟɤɜ ɢɩɟɤɜ ɛɏůɤ Űɞɡ ŬɜŰɑůŰɞɘɢɞɡ 

ŭɘŬəɧˊŰɖ (toggle button) ůŰɖ ůŰɐɚɖ ñȺɜŮɟɔɧɠ / ȷɜŮɜŮɟɔɧɠò (ˊ.ɢ. ŮɜŮɟɔɞˊɞɘŮɑ Űɞ ŰŮɚŮɡŰŬɑɞ ɢɩɟɞ 

ɛŬɗɐɛŬŰɞɠ ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ ůŰɞ ȹɘŬŭɑəŰɡɞ) Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ŬˊŮɜŮɟɔɞˊɞɘŮɑ Űɞɜ ŰɟɑŰɞ Ŭˊɧ Űɞ 

Űɏɚɞɠ ɢɩɟɞ (ȹɑəŰɡŬ ɈˊɞɚɞɔɘůŰɩɜ əŬɘ ɄɟɤŰɧəɞɚɚŬ ȺˊɘəɞɘɜɤɜɑŬɠ), Ŭˊɧ Űɖɜ ɚɑůŰŬ ˊɞɡ Űɞɡ 

ŮɛűŬɜɑůŰɖəŮ. 

 

 
ȺɘəɧɜŬ 58 - ɆŮɚɑŭŬ ȺɜŮɟɔɞˊɞɑɖůɖɠ/ȷˊŮɜŮɟɔɞˊɞɑɖůɖɠ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ ɛŮ ɀɐɜɡɛŬ ȺˊɘŰɡɢɞɨɠ Ⱥɜɖɛɏɟɤůɖɠ 

4. ȺˊɘɚɏɔŮɘ Űɞ əɞɡɛˊɑ çȺɜɖɛɏɟɤůɖèĀ Űɞ ůɨůŰɖɛŬ ŬɚɚɎɕŮɘ Űɖɜ əŬŰɎůŰŬůɖ ɧɚɤɜ Űɤɜ ŮˊɘɚŮɔɛɏɜɤɜ 

ɢɩɟɤɜ (ŭŮɑŰŮ ȺɘəɧɜŬ 58). 

 

ȷɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ: Ƀɘ ŮˊɘɚŮɔɛɏɜɞɘ ɢɩɟɞɘ ɛŬɗɖɛɎŰɤɜ ŬɚɚɎɕɞɡɜ əŬŰɎůŰŬůɖ. ɀɎɚɘůŰŬ, ɞɘ 

ŬɜŮɜŮɟɔɞɑ ɢɩɟɞɘ ɛŬɗɖɛɎŰɤɜ ŭŮɜ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞɘ ůŰɞɡɠ űɞɘŰɖŰɏɠ. 
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5.2.4 ȹɘŬɢŮɑɟɘůɖ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ (ȾŬɗɖɔɖŰɐɠ) 

Ƀɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŬˊɞŰŮɚɞɨɜ Űɞɜ ˊɡɟɐɜŬ Űɖɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Űɤɜ űɞɘŰɖŰɩɜ ɛŮ ɏɜŬ ɛɎɗɖɛŬ. Ƀ 

əŬɗɖɔɖŰɐɠ ŭɖɛɘɞɡɟɔŮɑ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɛɏůɤ ɛɘŬɠ əŬɗɞŭɖɔɞɨɛŮɜɖɠ űɧɟɛŬɠ (wizard) ŰŮůůɎɟɤɜ 

ůŰŬŭɑɤɜ əŬɘ ŭɘŬŰɖɟŮɑ ˊɚɐɟɖ ɏɚŮɔɢɞ ˊɎɜɤ ůŮ ŬɡŰɏɠ ɛɏůɤ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ ŮˊŮɝŮɟɔŬůɑŬɠ əŬɘ ŭɘŬɔɟŬűɐɠ. 

 

 
ȺɘəɧɜŬ 59 - ɄɟɧůɓŬůɖ ůŰɖ ȹɘŬɢŮɑɟɘůɖ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ 

5.2.4.1 ȹɖɛɘɞɡɟɔɑŬ ɜɏŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ (wizard ŰŮůůɎɟɤɜ ɓɖɛɎŰɤɜ) 

5.2.4.1.1 ȹɖɛɘɞɡɟɔɑŬ ɜɏŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Quiz 

ɆŰɧɢɞɠ ůŮɜŬɟɑɞɡ: ȺˊɑŭŮɘɝɖ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ ɛɘŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Quiz ɛɏůɤ Űɖɠ əŬɗɞŭɖɔɞɨɛŮɜɖɠ 

űɧɟɛŬɠ ŰŮůůɎɟɤɜ ůŰŬŭɑɤɜ. 

Ʌɧɚɞɠ / ɉɟɐůŰɖɠ: ȾŬɗɖɔɖŰɐɠ. 

ɄɟɞɦˊɞɗɏůŮɘɠ: ɈˊɎɟɢŮɘ ŮɜŮɟɔɧɠ ɢɩɟɞɠ ɛŬɗɐɛŬŰɞɠ ůŰɞɜ ɞˊɞɑɞ ɗŬ ůɡɜŭŮɗŮɑ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ. 

ȸɐɛŬŰŬ ɟɞɐɠ: 

1. Ƀ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞɜ ůɨɜŭŮůɛɞ çȹɖɛɘɞɡɟɔɑŬ ɁɏŬɠ ȹɟŬůŰɖɟɘɧŰɖŰŬɠè Ŭˊɧ Űɞɜ ˊɑɜŬəŬ Ůɚɏɔɢɞɡ 

ɐ Űɞ ˊɚŬɥɜɧ ɛŮɜɞɨ əŬɘ ɛŮŰŬɓŬɑɜŮɘ ůŰɖ űɧɟɛŬ wizard (ŭŮɑŰŮ ȺɘəɧɜŬ 59). 

2. ūɎůɖ 1 ï ȸŬůɘəɏɠ ɄɚɖɟɞűɞɟɑŮɠ: ŮɘůɎɔŮɘ Űɞɜ ŰɑŰɚɞ, Űɞ Ůɑŭɞɠ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ, əŬɘ ɛɘŬ ůɨɜŰɞɛɖ 

ˊŮɟɘɔɟŬűɐ ˊɞɡ ɗŬ ŮɛűŬɜɑɕŮŰŬɘ ůŰɖ ůŮɚɑŭŬ Űɖɠ əŬɗɩɠ əŬɘ Űɞ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ Űɖɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 

60). 

3. ūɎůɖ 2 ï ɄŬɟŬɛŮŰɟɞˊɞɑɖůɖ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ: ɞɟɑɕŮɘ Űɖɜ əŬŰŬɚɖəŰɘəɐ ɖɛŮɟɞɛɖɜɑŬ ˊɟɞɗŮůɛɑŬɠ 

əŬɘ ɟɡɗɛɑůŮɘɠ, ɧˊɤɠ Ŭɜ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŮɑɜŬɘ ɞɛŬŭɘəɐ, ŰŬ ˊɟɞɓɘɓɎůɘɛŬ ˊɞůɞůŰɎ əŬɘ Űɞɜ ɛɏɔɘůŰɞ 

Ŭɟɘɗɛɧ ˊɟɞůˊŬɗŮɘɩɜ ŬɜɎ űɞɘŰɖŰɐ/ɞɛɎŭŬ. ɃɟɘůɛɏɜŮɠ ɟɡɗɛɑůŮɘɠ ŮɑɜŬɘ Ůɘŭɘəɏɠ ɤɠ ˊɟɞɠ Űɞ Ůɑŭɞɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ˊɞɡ ɏɢŮɘ ŮˊɘɚŮɔŮɑ (ŭŮɑŰŮ ȺɘəɧɜŬ 61).  

4. ūɎůɖ 3 ï ɄŮɟɘŮɢɧɛŮɜɞ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ: ɞɟɑɕŮɘ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ ɛŮ Űɞ ɞˊɞɑɞ ɗŬ ŬɚɚɖɚŮˊɘŭɟɎůɞɡɜ 

ɞɘ űɞɘŰɖŰɏɠ (ŮɟɤŰɐůŮɘɠ). Ƀ əŬɗɖɔɖŰɐɠ ɏɢŮɘ Űɖɜ Ůˊɘɚɞɔɐ ɜŬ ˊɟɞůɗɏůŮɘ ɧůŮɠ ŮɟɤŰɐůŮɘɠ ŮˊɘɗɡɛŮɑ 

(ŭŮɑŰŮ ȺɘəɧɜŬ 62 & ȺɘəɧɜŬ 63). 

5. ūɎůɖ 4 ï ȷɜŬůəɧˊɖůɖ əŬɘ ȹɖɛɘɞɡɟɔɑŬ: ɞ əŬɗɖɔɖŰɐɠ ŮɚɏɔɢŮɘ ůɡɜɞˊŰɘəɎ ɧɚŬ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ɧɟɘůŮ 

ˊɟɘɜ ɞɚɞəɚɖɟɩůŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ (ŭŮɑŰŮ ȺɘəɧɜŬ 64). 
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6. ȾŬɗ' ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ, ɞ əŬɗɖɔɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ɛŮŰŬəɘɜŮɑŰŬɘ Ůɛˊɟɧɠ əŬɘ ˊɑůɤ ůŰŬ ɓɐɛŬŰŬ/űɎůŮɘɠ, 

ɜŬ ŬɚɚɎɕŮɘ ɟɡɗɛɑůŮɘɠ ɐ ɜŬ ŬəɡɟɩůŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ ɛŮ Űɞ əɞɡɛˊɑ çȷəɨɟɤůɖè. ȺˊɘɚɏɔɞɜŰŬɠ 

çȹɖɛɘɞɡɟɔɑŬè ůŰɞ ŰŮɚŮɡŰŬɑɞ ɓɐɛŬ, ɞɚɞəɚɖɟɩɜŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ. 

 

ȷɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ: ȼ ɜɏŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬɘ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ ůŰɞɡɠ űɞɘŰɖŰɏɠ 

ŮɜŰɧɠ Űɖɠ ˊɟɞɗŮůɛɑŬɠ. 
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ȺɘəɧɜŬ 60 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ Quiz ï ȸɐɛŬ 1: ȸŬůɘəɏɠ ɄɚɖɟɞűɞɟɑŮɠ 
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ȺɘəɧɜŬ 61 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ Quiz ï ȸɐɛŬ 2: ɄŬɟŬɛŮŰɟɞˊɞɑɖůɖ 
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ȺɘəɧɜŬ 62 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ Quizï ȸɐɛŬ 3: ɄŮɟɘŮɢɧɛŮɜɞ 1/2 
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ȺɘəɧɜŬ 63 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ Quiz ï ȸɐɛŬ 3: ɄŮɟɘŮɢɧɛŮɜɞ 2/2 
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ȺɘəɧɜŬ 64 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ Quiz ï ȸɐɛŬ 4: ȷɜŬůəɧˊɖůɖ əŬɘ ȹɖɛɘɞɡɟɔɑŬ 
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5.2.4.1.2 ȹɖɛɘɞɡɟɔɑŬ ɜɏŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɊɖűɞűɞɟɑŬɠ 

ɆŰɧɢɞɠ ůŮɜŬɟɑɞɡ: ȺˊɑŭŮɘɝɖ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ ɛɘŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɊɖűɞűɞɟɑŬɠ ɛɏůɤ Űɖɠ 

əŬɗɞŭɖɔɞɨɛŮɜɖɠ űɧɟɛŬɠ ŰŮůůɎɟɤɜ ůŰŬŭɑɤɜ. 

Ʌɧɚɞɠ / ɉɟɐůŰɖɠ: ȾŬɗɖɔɖŰɐɠ. 

ɄɟɞɦˊɞɗɏůŮɘɠ: ɈˊɎɟɢŮɘ ŮɜŮɟɔɧɠ ɢɩɟɞɠ ɛŬɗɐɛŬŰɞɠ ůŰɞɜ ɞˊɞɑɞ ɗŬ ůɡɜŭŮɗŮɑ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ. 

ȸɐɛŬŰŬ ɟɞɐɠ: 

1. Ƀ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞɜ ůɨɜŭŮůɛɞ çȹɖɛɘɞɡɟɔɑŬ ɁɏŬɠ ȹɟŬůŰɖɟɘɧŰɖŰŬɠè Ŭˊɧ Űɞɜ ˊɑɜŬəŬ Ůɚɏɔɢɞɡ 

ɐ Űɞ ˊɚŬɥɜɧ ɛŮɜɞɨ əŬɘ ɛŮŰŬɓŬɑɜŮɘ ůŰɖ űɧɟɛŬ wizard (ŭŮɑŰŮ ȺɘəɧɜŬ 59). 

2. ūɎůɖ 1 ï ȸŬůɘəɏɠ ɄɚɖɟɞűɞɟɑŮɠ: ŮɘůɎɔŮɘ Űɞɜ ŰɑŰɚɞ, Űɞ Ůɑŭɞɠ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ, ɛɘŬ ůɨɜŰɞɛɖ 

ˊŮɟɘɔɟŬűɐ ˊɞɡ ɗŬ ŮɛűŬɜɑɕŮŰŬɘ ůŰɖ ůŮɚɑŭŬ Űɖɠ əŬɘ Űɞɜ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 65). 

3. ūɎůɖ 2 ï ɄŬɟŬɛŮŰɟɞˊɞɑɖůɖ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ: ɞɟɑɕŮɘ Űɖɜ əŬŰŬɚɖəŰɘəɐ ɖɛŮɟɞɛɖɜɑŬ ˊɟɞɗŮůɛɑŬɠ 

əŬɘ ɟɡɗɛɑůŮɘɠ, ɧˊɤɠ Ŭɜ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŮɑɜŬɘ ɞɛŬŭɘəɐ. ɆɖɛŮɘɩɜŮŰŬɘ ˊɤɠ ɔɘŬ ŬɡŰɧ Űɞ Ůɑŭɞɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ŭŮɜ ɡˊɎɟɢɞɡɜ Ůɘŭɘəɏɠ ɟɡɗɛɑůŮɘɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 66).  

4. ūɎůɖ 3 ï ɄŮɟɘŮɢɧɛŮɜɞ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ: ɞɟɑɕŮɘ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ ɛŮ Űɞ ɞˊɞɑɞ ɗŬ ŬɚɚɖɚŮˊɘŭɟɎůɞɡɜ 

ɞɘ űɞɘŰɖŰɏɠ (Ůˊɘɚɞɔɏɠ ɣɖűɞűɞɟɑŬɠ). Ƀ əŬɗɖɔɖŰɐɠ ɏɢŮɘ Űɖɜ Ůˊɘɚɞɔɐ ɜŬ ˊɟɞůɗɏůŮɘ ɧůŮɠ Ůˊɘɚɞɔɏɠ 

ɣɖűɞűɞɟɑŬɠ ŮˊɘɗɡɛŮɑ (ŭŮɑŰŮ ȺɘəɧɜŬ 67). 

5. ūɎůɖ 4 ï ȷɜŬůəɧˊɖůɖ əŬɘ ȹɖɛɘɞɡɟɔɑŬ: ŮɚɏɔɢŮɘ ůɡɜɞˊŰɘəɎ ɧɚŬ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ɧɟɘůŮ ˊɟɘɜ 

ɞɚɞəɚɖɟɩůŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ (ŭŮɑŰŮ ȺɘəɧɜŬ 68). 

6. ȾŬɗ' ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ, ɞ əŬɗɖɔɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ɛŮŰŬəɘɜŮɑŰŬɘ Ůɛˊɟɧɠ əŬɘ ˊɑůɤ ůŰŬ ɓɐɛŬŰŬ/űɎůŮɘɠ, 

ɜŬ ŬɚɚɎɕŮɘ ɟɡɗɛɑůŮɘɠ ɐ ɜŬ ŬəɡɟɩůŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ ɛŮ Űɞ əɞɡɛˊɑ çȷəɨɟɤůɖè. ȺˊɘɚɏɔɞɜŰŬɠ 

çȹɖɛɘɞɡɟɔɑŬè ůŰɞ ŰŮɚŮɡŰŬɑɞ ɓɐɛŬ, ɞɚɞəɚɖɟɩɜŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ. 

 

ȷɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ: ȼ ɜɏŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬɘ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ ůŰɞɡɠ űɞɘŰɖŰɏɠ 

ŮɜŰɧɠ Űɖɠ ˊɟɞɗŮůɛɑŬɠ. 
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ȺɘəɧɜŬ 65 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ ɊɖűɞűɞɟɑŬɠ ï ȸɐɛŬ 1: ȸŬůɘəɏɠ ɄɚɖɟɞűɞɟɑŮɠ 
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ȺɘəɧɜŬ 66 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ ɊɖűɞűɞɟɑŬɠ ï ȸɐɛŬ 2: ɄŬɟŬɛŮŰɟɞˊɞɑɖůɖ 
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ȺɘəɧɜŬ 67 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ ɊɖűɞűɞɟɑŬɠ ï ȸɐɛŬ 3: ɄŮɟɘŮɢɧɛŮɜɞ 



 

106 

 
ȺɘəɧɜŬ 68 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ ɊɖűɞűɞɟɑŬɠ ï ȸɐɛŬ 4: ȷɜŬůəɧˊɖůɖ əŬɘ ȹɖɛɘɞɡɟɔɑŬ 
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5.2.4.1.3 ȹɖɛɘɞɡɟɔɑŬ ɜɏŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Ůˊɘɚɞɔɐɠ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ 

ɆŰɧɢɞɠ ůŮɜŬɟɑɞɡ: ȺˊɑŭŮɘɝɖ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ ɛɘŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Ůˊɘɚɞɔɐɠ ɗɏɛŬŰɞɠ ŮɟɔŬůɑŬɠ ɛɏůɤ 

Űɖɠ əŬɗɞŭɖɔɞɨɛŮɜɖɠ űɧɟɛŬɠ ŰŮůůɎɟɤɜ ůŰŬŭɑɤɜ. 

Ʌɧɚɞɠ / ɉɟɐůŰɖɠ: ȾŬɗɖɔɖŰɐɠ. 

ɄɟɞɦˊɞɗɏůŮɘɠ: ɈˊɎɟɢŮɘ ŮɜŮɟɔɧɠ ɢɩɟɞɠ ɛŬɗɐɛŬŰɞɠ ůŰɞɜ ɞˊɞɑɞ ɗŬ ůɡɜŭŮɗŮɑ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ. 

ȸɐɛŬŰŬ ɟɞɐɠ: 

1. Ƀ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞɜ ůɨɜŭŮůɛɞ çȹɖɛɘɞɡɟɔɑŬ ɁɏŬɠ ȹɟŬůŰɖɟɘɧŰɖŰŬɠè Ŭˊɧ Űɞɜ ˊɑɜŬəŬ Ůɚɏɔɢɞɡ 

ɐ Űɞ ˊɚŬɥɜɧ ɛŮɜɞɨ əŬɘ ɛŮŰŬɓŬɑɜŮɘ ůŰɖ űɧɟɛŬ wizard (ŭŮɑŰŮ ȺɘəɧɜŬ 59). 

2. ūɎůɖ 1 ï ȸŬůɘəɏɠ ɄɚɖɟɞűɞɟɑŮɠ: ŮɘůɎɔŮɘ Űɞɜ ŰɑŰɚɞ, Űɞ Ůɑŭɞɠ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ, ɛɘŬ ůɨɜŰɞɛɖ 

ˊŮɟɘɔɟŬűɐ ˊɞɡ ɗŬ ŮɛűŬɜɑɕŮŰŬɘ ůŰɖ ůŮɚɑŭŬ Űɖɠ əŬɘ Űɞɜ ůɢŮŰɘəɧ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ(ŭŮɑŰŮ ȺɘəɧɜŬ 69). 

3. ūɎůɖ 2 ï ɄŬɟŬɛŮŰɟɞˊɞɑɖůɖ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ: ɞɟɑɕŮɘ Űɖɜ əŬŰŬɚɖəŰɘəɐ ɖɛŮɟɞɛɖɜɑŬ ˊɟɞɗŮůɛɑŬɠ 

əŬɘ ɟɡɗɛɑůŮɘɠ, ɧˊɤɠ Ŭɜ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŮɑɜŬɘ ɞɛŬŭɘəɐ əŬɘ Ŭɜ əɎɗŮ ɗɏɛŬ ɗŬ ŮɑɜŬɘ ɛɞɜŬŭɘəɧ ɤɠ 

ˊɟɞɠ Űɖɜ Ůˊɘɚɞɔɐ Űɞɡ Ŭˊɧ ɏɜŬɜ űɞɘŰɖŰɐ ɐ ɛɘŬ ɞɛɎŭŬ (Ůɘŭɘəɐ ɟɨɗɛɘůɖ ɔɘŬ Űɞɜ Űɨˊɞ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ) (ŭŮɑŰŮ ȺɘəɧɜŬ 70). 

4. ūɎůɖ 3 ï ɄŮɟɘŮɢɧɛŮɜɞ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ: ɞɟɑɕŮɘ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ ɛŮ Űɞ ɞˊɞɑɞ ɗŬ ŬɚɚɖɚŮˊɘŭɟɎůɞɡɜ 

ɞɘ űɞɘŰɖŰɏɠ (ŪɏɛŬ ɛŮ ŰɑŰɚɞ, ˊŮɟɘɔɟŬűɐ əŬɗɩɠ əŬɘ ɛɑŬ ɚɑůŰŬ ˊŮɟɘɞŭɘəɩɜ ï ŮɔɔɟɎűɤɜ ˊɞɡ ɏɢɞɡɜ 

ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɞ ɗɏɛŬ) (ŭŮɑŰŮ ȺɘəɧɜŬ 71). 

5. ūɎůɖ 4 ï ȷɜŬůəɧˊɖůɖ əŬɘ ȹɖɛɘɞɡɟɔɑŬ: ŮɚɏɔɢŮɘ ůɡɜɞˊŰɘəɎ ɧɚŬ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ɧɟɘůŮ ˊɟɘɜ 

ɞɚɞəɚɖɟɩůŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ (ŭŮɑŰŮ ȺɘəɧɜŬ 72). 

6. ȾŬɗ' ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ, ɞ əŬɗɖɔɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ɛŮŰŬəɘɜŮɑŰŬɘ Ůɛˊɟɧɠ əŬɘ ˊɑůɤ ůŰŬ ɓɐɛŬŰŬ/űɎůŮɘɠ, 

ɜŬ ŬɚɚɎɕŮɘ ɟɡɗɛɑůŮɘɠ ɐ ɜŬ ŬəɡɟɩůŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ ɛŮ Űɞ əɞɡɛˊɑ çȷəɨɟɤůɖè. ȺˊɘɚɏɔɞɜŰŬɠ 

çȹɖɛɘɞɡɟɔɑŬè ůŰɞ ŰŮɚŮɡŰŬɑɞ ɓɐɛŬ, ɞɚɞəɚɖɟɩɜŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ. 

 

ȷɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ: ȼ ɜɏŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬɘ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ ůŰɞɡɠ űɞɘŰɖŰɏɠ 

ŮɜŰɧɠ Űɖɠ ˊɟɞɗŮůɛɑŬɠ. 
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ȺɘəɧɜŬ 69 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ Ⱥˊɘɚɞɔɐ ŪɏɛŬŰɞɠ ȺɟɔŬůɑŬɠ ï ȸɐɛŬ 1: ȸŬůɘəɏɠ ɄɚɖɟɞűɞɟɑŮɠ 
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ȺɘəɧɜŬ 70 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ Ⱥˊɘɚɞɔɐ ŪɏɛŬŰɞɠ ȺɟɔŬůɑŬɠ ï ȸɐɛŬ 2: ɄŬɟŬɛŮŰɟɞˊɞɑɖůɖ 
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ȺɘəɧɜŬ 71 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ Ⱥˊɘɚɞɔɐ ŪɏɛŬŰɞɠ ȺɟɔŬůɑŬɠ ï ȸɐɛŬ 3: ɄŮɟɘŮɢɧɛŮɜɞ 
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ȺɘəɧɜŬ 72 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ Ⱥˊɘɚɞɔɐ ŪɏɛŬŰɞɠ ȺɟɔŬůɑŬɠ ï ȸɐɛŬ 4: ȷɜŬůəɧˊɖůɖ əŬɘ ȹɖɛɘɞɡɟɔɑŬ 
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5.2.4.1.4 ȹɖɛɘɞɡɟɔɑŬ ɜɏŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɗɏůŮɤɜ ˊŬɟɞɡůɑŬůɖɠ/ŮɝɏŰŬůɖɠ 

ɆŰɧɢɞɠ ůŮɜŬɟɑɞɡ: ȺˊɑŭŮɘɝɖ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ ɛɘŬɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɗɏůŮɤɜ ˊŬɟɞɡůɑŬůɖɠ/ŮɝɏŰŬůɖɠ 

ɛɏůɤ Űɖɠ əŬɗɞŭɖɔɞɨɛŮɜɖɠ űɧɟɛŬɠ ŰŮůůɎɟɤɜ ůŰŬŭɑɤɜ. 

Ʌɧɚɞɠ / ɉɟɐůŰɖɠ: ȾŬɗɖɔɖŰɐɠ. 

ɄɟɞɦˊɞɗɏůŮɘɠ: ɈˊɎɟɢŮɘ ŮɜŮɟɔɧɠ ɢɩɟɞɠ ɛŬɗɐɛŬŰɞɠ ůŰɞɜ ɞˊɞɑɞ ɗŬ ůɡɜŭŮɗŮɑ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ. 

ȸɐɛŬŰŬ ɟɞɐɠ: 

1. Ƀ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞɜ ůɨɜŭŮůɛɞ çȹɖɛɘɞɡɟɔɑŬ ɁɏŬɠ ȹɟŬůŰɖɟɘɧŰɖŰŬɠè Ŭˊɧ Űɞɜ ˊɑɜŬəŬ Ůɚɏɔɢɞɡ 

ɐ Űɞ ˊɚŬɥɜɧ ɛŮɜɞɨ əŬɘ ɛŮŰŬɓŬɑɜŮɘ ůŰɖ űɧɟɛŬ wizard (ŭŮɑŰŮ ȺɘəɧɜŬ 59) . 

2. ūɎůɖ 1 ï ȸŬůɘəɏɠ ɄɚɖɟɞűɞɟɑŮɠ: ŮɘůɎɔŮɘ Űɞɜ ŰɑŰɚɞ, Űɞ Ůɑŭɞɠ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ, ɛɘŬ ůɨɜŰɞɛɖ 

ˊŮɟɘɔɟŬűɐ ˊɞɡ ɗŬ ŮɛűŬɜɑɕŮŰŬɘ ůŰɖ ůŮɚɑŭŬ Űɖɠ əŬɘ Űɞɜ ůɢŮŰɘəɧ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 

73). 

3. ūɎůɖ 2 ï ɄŬɟŬɛŮŰɟɞˊɞɑɖůɖ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ: ɞɟɑɕŮɘ Űɖɜ əŬŰŬɚɖəŰɘəɐ ɖɛŮɟɞɛɖɜɑŬ ˊɟɞɗŮůɛɑŬɠ 

əŬɘ ɟɡɗɛɑůŮɘɠ, ɧˊɤɠ Ŭɜ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŮɑɜŬɘ ɞɛŬŭɘəɐ, Űɖ ŭɘɎɟəŮɘŬ ˊŬɟɞɡůɑŬůɖɠ/ŮɝɏŰŬůɖɠ (ŭŮɑŰŮ 

ȺɘəɧɜŬ 74). 

4. ūɎůɖ 3 ï ɄŮɟɘŮɢɧɛŮɜɞ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ: ɞɟɑɕŮɘ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ ɛŮ Űɞ ɞˊɞɑɞ ɗŬ ŬɚɚɖɚŮˊɘŭɟɎůɞɡɜ 

ɞɘ űɞɘŰɖŰɏɠ (ŭɘŬɗɏůɘɛŮɠ ɩɟŮɠ ɔɘŬ ˊŬɟɞɡůɘɎůŮɘɠ/ŮɝŮŰɎůŮɘɠ) (ŭŮɑŰŮ ȺɘəɧɜŬ 75). 

5. ūɎůɖ 4 ï ȷɜŬůəɧˊɖůɖ əŬɘ ȹɖɛɘɞɡɟɔɑŬ: ŮɚɏɔɢŮɘ ůɡɜɞˊŰɘəɎ ɧɚŬ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ɧɟɘůŮ ˊɟɘɜ 

ɞɚɞəɚɖɟɩůŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ (ŭŮɑŰŮ ȺɘəɧɜŬ 76). 

6. ȾŬɗ' ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ, ɞ əŬɗɖɔɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ɛŮŰŬəɘɜŮɑŰŬɘ Ůɛˊɟɧɠ əŬɘ ˊɑůɤ ůŰŬ ɓɐɛŬŰŬ/űɎůŮɘɠ, 

ɜŬ ŬɚɚɎɕŮɘ ɟɡɗɛɑůŮɘɠ ɐ ɜŬ ŬəɡɟɩůŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ ɛŮ Űɞ əɞɡɛˊɑ çȷəɨɟɤůɖè. ȺˊɘɚɏɔɞɜŰŬɠ 

çȹɖɛɘɞɡɟɔɑŬè ůŰɞ ŰŮɚŮɡŰŬɑɞ ɓɐɛŬ, ɞɚɞəɚɖɟɩɜŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ. 

 

ȷɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ: ȼ ɜɏŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬɘ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ ůŰɞɡɠ űɞɘŰɖŰɏɠ 

ŮɜŰɧɠ Űɖɠ ˊɟɞɗŮůɛɑŬɠ. 
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ȺɘəɧɜŬ 73 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ ŪɏůŮɘɠ ɄŬɟɞɡůɑŬůɖɠ/ȺɝɏŰŬůɖɠ ï ȸɐɛŬ 1: ȸŬůɘəɏɠ ɄɚɖɟɞűɞɟɑŮɠ 
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ȺɘəɧɜŬ 74 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ ŪɏůŮɘɠ ɄŬɟɞɡůɑŬůɖɠ/ȺɝɏŰŬůɖɠ ï ȸɐɛŬ 2: ɄŬɟŬɛŮŰɟɞˊɞɑɖůɖ 
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ȺɘəɧɜŬ 75 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ ŪɏůŮɘɠ ɄŬɟɞɡůɑŬůɖɠ/ȺɝɏŰŬůɖɠ ï ȸɐɛŬ 3: ɄŮɟɘŮɢɧɛŮɜɞ 
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ȺɘəɧɜŬ 76 - ȹɖɛɘɞɡɟɔɑŬ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ ŪɏůŮɘɠ ɄŬɟɞɡůɑŬůɖɠ/ȺɝɏŰŬůɖɠ ï ȸɐɛŬ 4: ȷɜŬůəɧˊɖůɖ əŬɘ ȹɖɛɘɞɡɟɔɑŬ 
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5.2.4.2 ȺˊŮɝŮɟɔŬůɑŬ əŬɘ ȹɘŬɔɟŬűɐ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ 

ɆŰɧɢɞɠ ůŮɜŬɟɑɞɡ: ȺˊɑŭŮɘɝɖ Űɞɡ ˊɚɐɟɞɡɠ Ůɚɏɔɢɞɡ Űɞɡ əŬɗɖɔɖŰɐ ˊɎɜɤ ůŰɘɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɛɏůɤ 

Űɟɞˊɞˊɞɑɖůɖɠ əŬɘ ŬűŬɑɟŮůɖɠ. 

Ʌɧɚɞɠ / ɉɟɐůŰɖɠ: ȾŬɗɖɔɖŰɐɠ. 

ɄɟɞɦˊɞɗɏůŮɘɠ: ɈˊɎɟɢŮɘ ŰɞɡɚɎɢɘůŰɞɜ ɛɑŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ˊɞɡ ɏɢŮɘ ŭɖɛɘɞɡɟɔɐůŮɘ ɞ əŬɗɖɔɖŰɐɠ. 

ȸɐɛŬŰŬ ɟɞɐɠ: 

1. Ƀ əŬɗɖɔɖŰɐɠ ɛŮŰŬɓŬɑɜŮɘ ůŰɖ ůŮɚɑŭŬ çȹɘŬɢŮɑɟɘůɖ ȹɟŬůŰɖɟɘɞŰɐŰɤɜè Ŭˊɧ Űɞɜ ˊɑɜŬəŬ Ůɚɏɔɢɞɡ ɐ Űɞ 

ˊɚŬɥɜɧ ɛŮɜɞɨ (ŭŮɑŰŮ ȺɘəɧɜŬ 59), ɧˊɞɡ ɓɚɏˊŮɘ Űɖ ɚɑůŰŬ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Űɞɡ Ŭˊɧ Űɖɜ ˊɘɞ 

ˊɟɧůűŬŰɖ ɏɤɠ Űɖɜ ˊŬɚŬɘɧŰŮɟɖ (ŭŮɑŰŮ ȺɘəɧɜŬ 77). 

 
ȺɘəɧɜŬ 77 - ɆŮɚɑŭŬ ȹɘŬɢŮɑɟɘůɖɠ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ 

2. ũɘŬ ŮˊŮɝŮɟɔŬůɑŬ, ŮˊɘɚɏɔŮɘ Űɞ ŬɜŰɑůŰɞɘɢɞ əɞɡɛˊɑ Ŭˊɧ Űɖ ůŰɐɚɖ çȺɜɏɟɔŮɘŬè əŬɘ ɛŮŰŬűɏɟŮŰŬɘ ůŰɖ 

űɧɟɛŬ ŮˊŮɝŮɟɔŬůɑŬɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 78), ɧˊɞɡ ɛˊɞɟŮɑ ɜŬ ŰɟɞˊɞˊɞɘɐůŮɘ əɎɗŮ ˊŮŭɑɞ ɝŮɢɤɟɘůŰɎ. 

 
ȺɘəɧɜŬ 78 - ūɧɟɛŬ ȺˊŮɝŮɟɔŬůɑŬɠ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ 

3. ɀɧɚɘɠ ŰŬ ůŰɞɘɢŮɑŬ ŬˊɞɗɖəŮɡŰɞɨɜ, Űɞ ůɨůŰɖɛŬ ŬɜŬəŬŰŮɡɗɨɜŮɘ Űɞɜ əŬɗɖɔɖŰɐ ůŰɖ ůŮɚɑŭŬ 

ŭɘŬɢŮɑɟɘůɖɠ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ əŬɘ ŮɛűŬɜɑɕŮɘ ɛɐɜɡɛŬ ŮˊɘŰɡɢɞɨɠ Űɟɞˊɞˊɞɑɖůɖɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 79). 
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ȺɘəɧɜŬ 79 - ɆŮɚɑŭŬ ȹɘŬɢŮɑɟɘůɖɠ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ ɛŮ ɀɐɜɡɛŬ ȺˊɘŰɡɢɞɨɠ ɇɟɞˊɞˊɞɑɖůɖɠ 

4. ũɘŬ ŭɘŬɔɟŬűɐ, ŮˊɘɚɏɔŮɘ Űɞ ŬɜŰɑůŰɞɘɢɞ əɞɡɛˊɑ (ɛŮŰɎ Űɞ ɓɐɛŬ 1)Ā Űɞ ůɨůŰɖɛŬ ŮɛűŬɜɑɕŮɘ űɧɟɛŬ 

ŮˊɘɓŮɓŬɑɤůɖɠ ŭɘŬɔɟŬűɐɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 80). 

 

 
ȺɘəɧɜŬ 80 - ūɧɟɛŬ ȺˊɘɓŮɓŬɑɤůɖɠ ȹɘŬɔɟŬűɐɠ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ 

5. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŮˊɘɓŮɓŬɑɤůɖɠ, Űɞ ůɨůŰɖɛŬ ŬɜŬəŬŰŮɡɗɨɜŮɘ Űɞɜ əŬɗɖɔɖŰɐ ůŰɖ ůŮɚɑŭŬ ŭɘŬɢŮɑɟɘůɖɠ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ əŬɘ ŮɛűŬɜɑɕŮɘ ɛɐɜɡɛŬ ŮˊɘŰɡɢɞɨɠ ŭɘŬɔɟŬűɐɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 81). 

 



 

119 

 
ȺɘəɧɜŬ 81 - ɆŮɚɑŭŬ ȹɘŬɢŮɑɟɘůɖɠ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ ɛŮ ɀɐɜɡɛŬ ȺˊɘŰɡɢɞɨɠ ȹɘŬɔɟŬűɐɠ 

ȷɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ: ȼ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŮɑŰŮ ŮɜɖɛŮɟɩɜŮŰŬɘ ɛŮ Űɘɠ ɜɏŮɠ ˊŬɟŬɛɏŰɟɞɡɠ ŮɑŰŮ 

ŬűŬɘɟŮɑŰŬɘ ɞɟɘůŰɘəɎ Ŭˊɧ Űɞ ůɨůŰɖɛŬ. 

5.2.4.3 ȺɜŮɟɔɞˊɞɑɖůɖ əŬɘ ȷˊŮɜŮɟɔɞˊɞɑɖůɖ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ 

ɆŰɧɢɞɠ ůŮɜŬɟɑɞɡ: ȺˊɑŭŮɘɝɖ Űɖɠ ŬɚɚŬɔɐɠ əŬŰɎůŰŬůɖɠ (ŮɜŮɟɔɧɠ/ŬɜŮɜŮɟɔɧɠ) ɛɘŬɠ ɐ ˊŮɟɘůůɞŰɏɟɤɜ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. 

Ʌɧɚɞɠ / ɉɟɐůŰɖɠ: ȾŬɗɖɔɖŰɐɠ. 

ɄɟɞɦˊɞɗɏůŮɘɠ: ɈˊɎɟɢɞɡɜ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ Űɤɜ ɞˊɞɑɤɜ ɖ əŬŰɎůŰŬůɖ ˊɟɧəŮɘŰŬɘ ɜŬ ŬɚɚɎɝŮɘ. 

ȸɐɛŬŰŬ ɟɞɐɠ: 

1. Ƀ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞɜ ůɨɜŭŮůɛɞ çȺɜŮɟɔɞˊɞɑɖůɖ/ȷˊŮɜŮɟɔɞˊɞɑɖůɖ ȹɟŬůŰɖɟɘɧŰɖŰŬɠè Ŭˊɧ Űɞɜ 

ˊɑɜŬəŬ Ůɚɏɔɢɞɡ ɐ Űɞ ˊɚŬɥɜɧ ɛŮɜɞɨ (ŭŮɑŰŮ ȺɘəɧɜŬ 59). 

2. ɇɞ ůɨůŰɖɛŬ ŮɛűŬɜɑɕŮɘ Űɖ ɚɑůŰŬ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɛŮ Űɖ ůŰɐɚɖ çȺɜŮɟɔɧɠ / ȷɜŮɜŮɟɔɧɠè ˊɞɡ 

ŭŮɑɢɜŮɘ Űɖɜ ŰɟɏɢɞɡůŬ əŬŰɎůŰŬůɖ əŬɗŮɜɧɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 82). 

 
ȺɘəɧɜŬ 82 - ɆŮɚɑŭŬ ȺɜŮɟɔɞˊɞɑɖůɖɠ/ȷˊŮɜŮɟɔɞˊɞɑɖůɖɠ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ 
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3. Ƀ əŬɗɖɔɖŰɐɠ ŬɚɚɎɕŮɘ Űɖɜ əŬŰɎůŰŬůɖ ɛɑŬɠ ɐ ˊŮɟɘůůɧŰŮɟɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɛɏůɤ Űɞɡ ŬɜŰɑůŰɞɘɢɞɡ 

ŭɘŬəɧˊŰɖ (toggle button) ůŰɖ ůŰɐɚɖ ñȺɜŮɟɔɧɠ / ȷɜŮɜŮɟɔɧɠò (ŬˊŮɜŮɟɔɞˊɞɑɖůɖ ŰɟɑŰɖɠ Ŭˊɧ Űɞ Űɏɚɞɠ 

əŬɘ ŮɜŮɟɔɞˊɞɑɖůɖ ŰŮɚŮɡŰŬɑŬɠ) (ŭŮɑŰŮ ȺɘəɧɜŬ 83). 

 
ȺɘəɧɜŬ 83 - ɆŮɚɑŭŬ ȺɜŮɟɔɞˊɞɑɖůɖɠ/ȷˊŮɜŮɟɔɞˊɞɑɖůɖɠ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ ɛŮ ɀɐɜɡɛŬ ȺˊɘŰɡɢɞɨɠ Ⱥɜɖɛɏɟɤůɖɠ 

4. ȺˊɘɚɏɔŮɘ Űɞ əɞɡɛˊɑ çȺɜɖɛɏɟɤůɖèĀ Űɞ ůɨůŰɖɛŬ ŬɚɚɎɕŮɘ Űɖɜ əŬŰɎůŰŬůɖ ɧɚɤɜ Űɤɜ ŮˊɘɚŮɔɛɏɜɤɜ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. 

ȷɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ: Ƀɘ ŮˊɘɚŮɔɛɏɜŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŬɚɚɎɕɞɡɜ əŬŰɎůŰŬůɖ, ɞɘ ŬɜŮɜŮɟɔɏɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŭŮɜ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŮɠ ůŰɞɡɠ űɞɘŰɖŰɏɠ. 

5.2.5 ȹɘŬɢŮɑɟɘůɖ ȷɜŬəɞɘɜɩůŮɤɜ (ȾŬɗɖɔɖŰɐɠ) 

Ƀ əŬɗɖɔɖŰɐɠ ɞɟɔŬɜɩɜŮɘ Űɘɠ ŬɜŬəɞɘɜɩůŮɘɠ Űɞɡ. ȷˊɧ Űɞɜ ˊɑɜŬəŬ Ůɚɏɔɢɞɡ ɐ Űɞ ˊɚŬɥɜɧ ɛŮɜɞɨ ˊɚɞɐɔɖůɖɠ 

(ŭŮɑŰŮ ȺɘəɧɜŬ 84) ɏɢŮɘ ůŰɖ ŭɘɎɗŮůɐ Űɞɡ Űɞ ˊɚɐɟŮɠ ůɨɜɞɚɞ ŮɜŮɟɔŮɘɩɜ ŭɘŬɢŮɑɟɘůɖɠ: ŭɖɛɘɞɡɟɔɑŬ, ŮˊŮɝŮɟɔŬůɑŬ 

əŬɘ ŭɘŬɔɟŬűɐ. 

 
ȺɘəɧɜŬ 84 - ɄɟɧůɓŬůɖ ůŰɖ ȹɘŬɢŮɑɟɘůɖ ȷɜŬəɞɘɜɩůŮɤɜ 
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5.2.5.1 ȹɖɛɘɞɡɟɔɑŬ ɜɏŬɠ ȷɜŬəɞɑɜɤůɖɠ 

ɆŰɧɢɞɠ ůŮɜŬɟɑɞɡ: ȺˊɑŭŮɘɝɖ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ ɛɘŬɠ ɜɏŬɠ ŬɜŬəɞɑɜɤůɖɠ ɛŮ ŰŬ ɓŬůɘəɎ Űɖɠ ůŰɞɘɢŮɑŬ. 

Ʌɧɚɞɠ / ɉɟɐůŰɖɠ: ȾŬɗɖɔɖŰɐɠ. 

ɄɟɞɦˊɞɗɏůŮɘɠ: Ƀ əŬɗɖɔɖŰɐɠ ŮɑɜŬɘ ůɡɜŭŮŭŮɛɏɜɞɠ əŬɘ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŰɞɜ ˊɑɜŬəŬ Ůɚɏɔɢɞɡ (ŭŮɑŰŮ 

ȺɘəɧɜŬ 48). 

ȸɐɛŬŰŬ ɟɞɐɠ: 

1. Ƀ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞɜ ůɨɜŭŮůɛɞ çȹɖɛɘɞɡɟɔɑŬ ɁɏŬɠ ȷɜŬəɞɑɜɤůɖɠè Ŭˊɧ Űɞɜ ˊɑɜŬəŬ 

Ůɚɏɔɢɞɡ ɐ Ŭˊɧ Űɞ ˊɚŬɥɜɧ ɛŮɜɞɨ ˊɚɞɐɔɖůɖɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 84). 

2. ɇɞ ůɨůŰɖɛŬ Űɞɜ ŬɜŬəŬŰŮɡɗɨɜŮɘ ůŰɖ űɧɟɛŬ ŭɖɛɘɞɡɟɔɑŬɠ ŬɜŬəɞɑɜɤůɖɠ, Űɖɜ ɞˊɞɑŬ 

ůɡɛˊɚɖɟɩɜŮɘ ɛŮ ŰŬ ůŰɞɘɢŮɑŬ Űɖɠ ŬɜŬəɞɑɜɤůɖɠ ɛŬɕɑ ɛŮ Űɞɜ ůɢŮŰɘəɧ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ (ŭŮɑŰŮ 

ȺɘəɧɜŬ 85). 

 

 
ȺɘəɧɜŬ 85 - ȹɖɛɘɞɡɟɔɑŬ ȷɜŬəɞɑɜɤůɖɠ 

3. Ƀ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞ əɞɡɛˊɑ çȷˊɞɗɐəŮɡůɖè ɔɘŬ ɜŬ ɞɚɞəɚɖɟɩůŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ. 

4. ȼ ŬɜŬəɞɑɜɤůɖ ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬɘ Űɞ ůɨůŰɖɛŬ ŬɜŬəŬŰŮɡɗɨɜŮɘ Űɞɜ əŬɗɖɔɖŰɐ ůŰɖ ůŮɚɑŭŬ Űɖɠ 

əŬɘ ŮɛűŬɜɑɕŮɘ ɛɐɜɡɛŬ ŮˊɘŰɡɢɞɨɠ ŭɖɛɘɞɡɟɔɑŬɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 86). 
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ȺɘəɧɜŬ 86 - ɆŮɚɑŭŬ ȷɜŬəɞɑɜɤůɖɠ ɛŮ ɀɐɜɡɛŬ ȺˊɘŰɡɢɞɨɠ ȹɖɛɘɞɡɟɔɑŬɠ 

ȷɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ: ȼ ɜɏŬ ŬɜŬəɞɑɜɤůɖ ɡˊɎɟɢŮɘ ůŰɖɜ ˊɚŬŰűɧɟɛŬ əŬɘ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ/ɞɟŬŰɐ 

Ŭˊɧ Űɞɡɠ űɞɘŰɖŰɏɠ. 

5.2.5.2 ȺˊŮɝŮɟɔŬůɑŬ əŬɘ ȹɘŬɔɟŬűɐ ȷɜŬəɞɑɜɤůɖɠ 

ɆŰɧɢɞɠ ůŮɜŬɟɑɞɡ: ȺˊɑŭŮɘɝɖ Űɖɠ Űɟɞˊɞˊɞɑɖůɖɠ əŬɘ Űɖɠ ŬűŬɑɟŮůɖɠ ɛɘŬɠ ɡˊɎɟɢɞɡůŬɠ ŬɜŬəɞɑɜɤůɖɠ. 

Ʌɧɚɞɠ / ɉɟɐůŰɖɠ: ȾŬɗɖɔɖŰɐɠ. 

ɄɟɞɦˊɞɗɏůŮɘɠ: ɈˊɎɟɢŮɘ ŰɞɡɚɎɢɘůŰɞɜ ɛɘŬ ŬɜŬəɞɑɜɤůɖ ˊɞɡ ɏɢŮɘ ŭɖɛɘɞɡɟɔɐůŮɘ ɞ əŬɗɖɔɖŰɐɠ. 

ȸɐɛŬŰŬ ɟɞɐɠ: 

1. Ƀ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞɜ ůɨɜŭŮůɛɞ çȹɘŬɢŮɑɟɘůɖ ȷɜŬəɞɘɜɩůŮɤɜè Ŭˊɧ Űɞɜ ˊɑɜŬəŬ Ůɚɏɔɢɞɡ ɐ Űɞ 

ˊɚŬɥɜɧ ɛŮɜɞɨ (ŭŮɑŰŮ ȺɘəɧɜŬ 84). 

2. ɇɞ ůɨůŰɖɛŬ ŮɛűŬɜɑɕŮɘ ɚɑůŰŬ ɛŮ ɧɚŮɠ Űɘɠ ŬɜŬəɞɘɜɩůŮɘɠ əŬɘ ůɡɜɞˊŰɘəɎ ůŰɞɘɢŮɑŬ (ŰɑŰɚɞɠ, ˊŮɟɘɔɟŬűɐ, 

ɖɛŮɟɞɛɖɜɑŬ ŭɖɛɘɞɡɟɔɑŬɠ), əŬɗɩɠ əŬɘ Űɖ ůŰɐɚɖ çȺɜɏɟɔŮɘŬè ɛŮ əɞɡɛˊɘɎ ŮˊŮɝŮɟɔŬůɑŬɠ əŬɘ 

ŭɘŬɔɟŬűɐɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 87). 

 
ȺɘəɧɜŬ 87 - ɆŮɚɑŭŬ ȹɘŬɢŮɑɟɘůɖɠ ȷɜŬəɞɘɜɩůŮɤɜ 
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3. ũɘŬ ŮˊŮɝŮɟɔŬůɑŬ, ɞ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞ ŬɜŰɑůŰɞɘɢɞ əɞɡɛˊɑ, ŰɟɞˊɞˊɞɘŮɑ ŰŬ ůŰɞɘɢŮɑŬ ůŰɖ űɧɟɛŬ 

əŬɘ ŬˊɞɗɖəŮɨŮɘ (ŭŮɑŰŮ ȺɘəɧɜŬ 88). 

 
ȺɘəɧɜŬ 88 - ūɧɟɛŬ ȺˊŮɝŮɟɔŬůɑŬɠ ȷɜŬəɞɑɜɤůɖɠ 

4. ɀɧɚɘɠ ŰŬ ůŰɞɘɢŮɑŬ ŬˊɞɗɖəŮɡŰɞɨɜ, Űɞ ůɨůŰɖɛŬ ŬɜŬəŬŰŮɡɗɨɜŮɘ Űɞɜ əŬɗɖɔɖŰɐ ůŰɖ ůŮɚɑŭŬ 

ŭɘŬɢŮɑɟɘůɖɠ ŬɜŬəɞɘɜɩůŮɤɜ əŬɘ ŮɛűŬɜɑɕŮɘ ɛɐɜɡɛŬ ŮˊɘŰɡɢɞɨɠ Űɟɞˊɞˊɞɑɖůɖɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 89). 

 
ȺɘəɧɜŬ 89 - ɆŮɚɑŭŬ ȹɘŬɢŮɑɟɘůɖɠ ȷɜŬəɞɘɜɩůŮɤɜ ɛŮ ɀɐɜɡɛŬ ȺˊɘŰɡɢɞɨɠ ɇɟɞˊɞˊɞɑɖůɖɠ 

5. ũɘŬ ŭɘŬɔɟŬűɐ, ɞ əŬɗɖɔɖŰɐɠ ŮˊɘɚɏɔŮɘ Űɞ ŬɜŰɑůŰɞɘɢɞ əɞɡɛˊɑ (ɛŮŰɎ Űɞ ɓɐɛŬ 2) əŬɘ ŮˊɘɓŮɓŬɘɩɜŮɘ Űɖɜ 

ŮɜɏɟɔŮɘŬ (ŭŮɑŰŮ ȺɘəɧɜŬ 90). 
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ȺɘəɧɜŬ 90 - ȺˊɘɓŮɓŬɑɤůɖ ȹɘŬɔɟŬűɐɠ ȷɜŬəɞɑɜɤůɖɠ 

6. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŮˊɘɓŮɓŬɑɤůɖɠ, Űɞ ůɨůŰɖɛŬ ŬɜŬəŬŰŮɡɗɨɜŮɘ Űɞɜ əŬɗɖɔɖŰɐ ůŰɖ ůŮɚɑŭŬ ŭɘŬɢŮɑɟɘůɖɠ 

ŬɜŬəɞɘɜɩůŮɤɜ əŬɘ ŮɛűŬɜɑɕŮɘ ɛɐɜɡɛŬ ŮˊɘŰɡɢɞɨɠ ŭɘŬɔɟŬűɐɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 91). 

 

 
ȺɘəɧɜŬ 91 - ɆŮɚɑŭŬ ȹɘŬɢŮɑɟɘůɖɠ ȷɜŬəɞɘɜɩůŮɤɜ ɛŮ ɀɐɜɡɛŬ ȺˊɘŰɡɢɞɨɠ ȹɘŬɔɟŬűɐɠ 

ȷɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ: ȼ ŬɜŬəɞɑɜɤůɖ ŮɑŰŮ ŮɜɖɛŮɟɩɜŮŰŬɘ ɛŮ ŰŬ ɜɏŬ ůŰɞɘɢŮɑŬ ŮɑŰŮ ŬűŬɘɟŮɑŰŬɘ 

ɞɟɘůŰɘəɎ Ŭˊɧ Űɞ ůɨůŰɖɛŬ. 
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5.2.6 ȺɔɔɟŬűɐ ůŮ ɀɎɗɖɛŬ (ūɞɘŰɖŰɐɠ) 

Ƀ űɞɘŰɖŰɐɠ ŮɜŰɞˊɑɕŮɘ Űɞɡɠ ŭɘŬɗɏůɘɛɞɡɠ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ əŬɘ ŮɔɔɟɎűŮŰŬɘ ůŮ ŬɡŰɞɨɠ ɩůŰŮ ɜŬ 

ŬˊɞəŰɐůŮɘ ˊɟɧůɓŬůɖ ůŰɞ ˊŮɟɘŮɢɧɛŮɜɞ əŬɘ Űɘɠ ŭɟŬůŰɖɟɘɧŰɖŰɏɠ Űɞɡɠ. ȼ ŮɔɔɟŬűɐ ŬˊɞŰŮɚŮɑ ˊɟɞɦˊɧɗŮůɖ 

ɔɘŬ Űɖ ůɡɛɛŮŰɞɢɐ ůŰɘɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. 

 
ȺɘəɧɜŬ 92 - ȷɟɢɘəɐ Ƀɗɧɜɖ ūɞɘŰɖŰɐ 1/3 

 

 
ȺɘəɧɜŬ 93 - ȷɟɢɘəɐ Ƀɗɧɜɖ ūɞɘŰɖŰɐ 2/3 
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ȺɘəɧɜŬ 94 - ȷɟɢɘəɐ Ƀɗɧɜɖ ūɞɘŰɖŰɐ 3/3 

5.2.6.1 ȺɔɔɟŬűɐ əŬɘ ȷ́ ɞɢɩɟɖůɖ Ŭˊɧ ɉɩɟɞ ɀŬɗɐɛŬŰɞɠ 

ɆŰɧɢɞɠ ůŮɜŬɟɑɞɡ: ȺˊɑŭŮɘɝɖ Űɖɠ ŮɨɟŮůɖɠ ŭɘŬɗɏůɘɛɤɜ ɢɩɟɤɜ ɛŬɗɖɛɎŰɤɜ əŬɘ Űɖɠ ŮɔɔɟŬűɐɠ ɐ 

Ŭˊɞɢɩɟɖůɖɠ Űɞɡ űɞɘŰɖŰɐ. 

Ʌɧɚɞɠ / ɉɟɐůŰɖɠ: ūɞɘŰɖŰɐɠ. 

ɄɟɞɦˊɞɗɏůŮɘɠ: Ƀ űɞɘŰɖŰɐɠ ŮɑɜŬɘ ůɡɜŭŮŭŮɛɏɜɞɠ əŬɘ ɡˊɎɟɢɞɡɜ ŭɘŬɗɏůɘɛɞɘ (ŮɜŮɟɔɞɑ) ɢɩɟɞɘ ɛŬɗɖɛɎŰɤɜ. 

ȸɐɛŬŰŬ ɟɞɐɠ: 

1. Ƀ űɞɘŰɖŰɐɠ ŮˊɘɚɏɔŮɘ çȹŮɑŰŮ ɄŮɟɘůůɧŰŮɟŬè ůŰɖɜ ˊŮɟɘɞɢɐ çɉɩɟɞɘ ɛŬɗɖɛɎŰɤɜè Űɖɠ Ŭɟɢɘəɐɠ 

ůŮɚɑŭŬɠ ɐ çɉɩɟɞɘ ɀŬɗɖɛɎŰɤɜè Ŭˊɧ Űɞ ˊɚŬɥɜɧ ɛŮɜɞɨ ˊɚɞɐɔɖůɖɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 95). 

 
ȺɘəɧɜŬ 95 - ɄɟɧůɓŬůɖ ůŰɖɜ ɆŮɚɑŭŬ ȺɔɔɟŬűɐɠ/ȷˊŮɔɔɟŬűɐɠ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ 

2. ɇɞ ůɨůŰɖɛŬ ŮɛűŬɜɑɕŮɘ ɧɚɞɡɠ Űɞɡɠ ɢɩɟɞɡɠ ɛŬɗɖɛɎŰɤɜ ůŮ ɛɞɟűɐ əŬɟŰɩɜ (ŭŮɑŰŮ ȺɘəɧɜŬ 96). ȾɎɗŮ 

əɎɟŰŬ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞɜ ŰɑŰɚɞ Űɞɡ ɛŬɗɐɛŬŰɞɠ, Űɞɜ əŬɗɖɔɖŰɐ əŬɘ Űɖɜ ɏɜŭŮɘɝɖ çȺɔɔŮɔɟŬɛɛɏɜɞɠè 

ɧˊɞɡ ɘůɢɨŮɘ (ŭɖɚ. ɧŰŬɜ ɞ űɞɘŰɖŰɐɠ ŮɑɜŬɘ ŮɔɔŮɔɟŬɛɛɏɜɞɠ ůŰɞɜ ŬɜŰɑůŰɞɘɢɞ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ), əŬɗɩɠ 

əŬɘ ŰŬ əɞɡɛˊɘɎ ñɄɟɞɓɞɚɐò (ɔɘŬ Űɖɜ ŮɛűɎɜɘůɖ ɚŮˊŰɞɛŮɟŮɘɩɜ Űɞɡ ɢɩɟɞɡ ɛŬɗɐɛŬŰɞɠ) əŬɘ 
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çȺɔɔɟŬűɐè/çȷˊɞɢɩɟɖůɖè (ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ˊŮɟɑˊŰɤůɖ - ŮɔɔɟŬűɐ Ŭɜ ɞ űɞɘŰɖŰɐɠ ŭŮɜ ŮɑɜŬɘ 

ŮɔɔŮɔɟŬɛɛɏɜɞɠ əŬɘ Ŭˊɞɢɩɟɖůɖ Ŭɜ ŮɑɜŬɘ ŮɔɔŮɔɟŬɛɛɏɜɞɠ ůŰɞɜ ŬɜŰɑůŰɞɘɢɞ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ). 

 
ȺɘəɧɜŬ 96 - ɆŮɚɑŭŬ ȺɔɔɟŬűɐɠ/ȷˊŮɔɔɟŬűɐɠ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ 

3. Ƀ űɞɘŰɖŰɐɠ ŮˊɘɚɏɔŮɘ çȺɔɔɟŬűɐè ůŮ əɎɟŰŬ ůŰɖɜ ɞˊɞɑŬ ŭŮɜ ŮɑɜŬɘ Ŭəɧɛɖ ŮɔɔŮɔɟŬɛɛɏɜɞɠ (ˊ.ɢ. 

ȷɜɎˊŰɡɝɖ ȹɘŬŭɘəŰɡŬəɩɜ ȺűŬɟɛɞɔɩɜ) ɐ çȷˊɞɢɩɟɖůɖè ůŮ əɎɟŰŬ ůŰɖɜ ɞˊɞɑŬ ŮɑɜŬɘ ɐŭɖ 

ŮɔɔŮɔɟŬɛɛɏɜɞɠ (ˊ.ɢ. ȹɞɛɏɠ ȹŮŭɞɛɏɜɤɜ əŬɘ ȷɚɔɧɟɘɗɛɞɘ). 

4. ɇɞ ůɨůŰɖɛŬ ŮɛűŬɜɑɕŮɘ ɛɐɜɡɛŬ ŮˊɘŰɡɢɞɨɠ ŮɔɔɟŬűɐɠ Ůűɧůɞɜ ɞ űɞɘŰɖŰɐɠ ŮɔɔɟɎűŮŰŬɘ ůŮ ɏɜŬɜ ɜɏɞ 

ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 97). ȹɘŬűɞɟŮŰɘəɎ, ŮɛűŬɜɑɕŮɘ ɛɐɜɡɛŬ ŮˊɘŰɡɢɞɨɠ ŬˊŮɔɔɟŬűɐɠ ɧŰŬɜ 

ɞ űɞɘŰɖŰɐɠ ŬˊɞɢɤɟŮɑ Ŭˊɧ əɎˊɞɘɞɜ ɢɩɟɞ ɛŬɗɐɛŬŰɞɠ (ŭŮɑŰŮ ȺɘəɧɜŬ 98). 

 

 
ȺɘəɧɜŬ 97 - ɆŮɚɑŭŬ ȺɔɔɟŬűɐɠ/ȷˊŮɔɔɟŬűɐɠ ɉɩɟɞɡ ɀŬɗɐɛŬŰɞɠ ɛŮ ɀɐɜɡɛŬ ȺˊɘŰɡɢɞɨɠ ȺɔɔɟŬűɐɠ 








































