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¢ƘŜ ǘŜŀŎƘŜǊǎΩ professional development course "STEAME Project Based Learning: Learning and 

Creativity plan development", which leads to the acquisition of the "STEAME Teacher Facilitator" 
Certification, was offered on a pilot basis in 2024, supporting 32 teachers to receive this certification 
in the form of a micro-credential. 

The STEAME PBL Competence Framework published on 31 March 2024 was the basis for the 
development of the first set of 14 modules/workshops that service teachers and student teachers 
need to receive for developing knowledge and competence in order to become certified. 

The Learning & Creativity Plans (L&C Plans) is a new name for Lesson Plans based on a template 
developed for the purposes of the project. It is required that every L&C Plan is developed in 
cooperation by at least two teachers of two difference disciplines, integrating through a project 
scenario the use of at least two different subjects of STEAME. 

Evaluation results and feedback from both the 32 teachers and the 360 school students involved 
were overwhelming to trust that this approach has a future. The piloting report is used for the further 
design of the common certification programme that the European Federation of STEAME Teacher 
Facilitators Academies will be promoting from 2025. 

The requirements of the successful certification include  
(A) Learning and Training or Self-Learning and Training  
(B) Co-design and co-creation of a Learning & Creativity Plan with PBL approach 
(C) Peer Presentation and Communication of the L&C Plan 
(D) Implementation of the L&C Plan with students for a minimum of 6 hours  
All the steps were monitored by project participants from 4 partners, the University of the National 

Education Commission (UKEN) in Poland (the coordinating institution), the Pedagogical Institute of 
Cyprus (CPI), the Cyprus Mathematical Society (CyMS) and the European Association of Career 
Guidance (EACG).  

The pilot programme was placed under the patronage of the Minister of Education, Sports and 
Youth who also delivered the Certification to the 32 teachers in person on 2 October 2024. 
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нΦм hǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ¢ǊŀƛƴƛƴƎ tǊƻƎǊŀƳƳŜ 

¢ƘŜ ǘŜŀŎƘŜǊǎΩ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳƳŜ ŎƻǳǊǎŜ Ϧ{¢9!a9 tǊƻƧŜŎǘ .ŀǎŜŘ [ŜŀǊƴƛƴƎΥ [ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝƴƎ 

[Ŝǎǎƻƴ ŀƴŘ /ǊŜŀǝǾƛǘȅ ǇƭŀƴϦ ǿŀǎ ŘŜǎƛƎƴŜŘ ǘƻ ŜǉǳƛǇ ŜŘǳŎŀǘƻǊǎ ǿƛǘƘ ǘƘŜ ƪƴƻǿƭŜŘƎŜΣ ǎƪƛƭƭǎΣ ŀƴŘ ǘƻƻƭǎ 

ƴŜŎŜǎǎŀǊȅ ǘƻ ŜƴƘŀƴŎŜ ǘƘŜƳ ƛƴ {¢9!a9 9ŘǳŎŀǝƻƴΦ ¢Ƙƛǎ осπƘƻǳǊ ǇǊƻƎǊŀƳ ǿŀǎ ŘƛǾƛŘŜŘ ƛƴǘƻ ǘǿƻ Ƴŀƛƴ 

ǇƘŀǎŜǎΥ ŀ олπƘƻǳǊ ǘǊŀƛƴƛƴƎ ǇƘŀǎŜ ŀƴŘ ŀ сπƘƻǳǊ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ǇƘŀǎŜΦ ¢ƘŜ ǘǊŀƛƴƛƴƎ ǇƘŀǎŜ ŦƻŎǳǎŜŘ ƻƴ 

ǘƘŜ ǘƘŜƻǊŜǝŎŀƭ ŦƻǳƴŘŀǝƻƴǎ ŀōƻǳǘ ǘƘŜ {¢9!a9 ǇƘƛƭƻǎƻǇƘȅ ŀƴŘ {¢9!a9 ǇŜŘŀƎƻƎȅ ǿƛǘƘ ǊŜŀƭπǿƻǊƭŘ 

ŎƭŀǎǎǊƻƻƳ ŀǇǇƭƛŎŀǝƻƴǎΦ ¢Ƙƛǎ ǇƘŀǎŜ ŜƳǇƻǿŜǊŜŘ ǘŜŀŎƘŜǊǎ ǘƻ ŘŜǎƛƎƴ ǘƘŜƛǊ ƻǿƴ {¢9!a9 tǊƻƧŜŎǘπ.ŀǎŜŘ 

[ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝǾƛǘȅ ό[ϧ/ύ ǇƭŀƴǎΦ ¢ŜŀŎƘŜǊǎ ǊŜŎŜƛǾŜŘ ƘŀƴŘǎπƻƴ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ŘƛƎƛǘŀƭ ǘƻƻƭǎ ǘƻ ŎǳƭǝǾŀǘŜ 

ŀ {¢9!a9πǊƛŎƘ ŜƴǾƛǊƻƴƳŜƴǘΣ ǿƛǘƘ ŀ ŦƻŎǳǎ ƻƴ ƛƴǉǳƛǊȅπōŀǎŜŘ ŀƴŘ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ƳŜǘƘƻŘƻƭƻƎƛŜǎΣ 

ŀŎǝǾŜπƭŜŀǊƴƛƴƎ ǘŜŎƘƴƛǉǳŜǎΣ ƘŀƴŘǎπƻƴ ŀŎǝǾƛǝŜǎΣ ŀƴŘ ǇǊƻƧŜŎǘπōŀǎŜŘ ƭŜŀǊƴƛƴƎ ŀǇǇǊƻŀŎƘŜǎ ŀƴŘ ƛŘŜŀǎΦ 

/ƻƭƭŀōƻǊŀǝǾŜ ǿƻǊƪ ǿŀǎ ǇǊƛƻǊƛǝȊŜŘΣ ŜƴŎƻǳǊŀƎƛƴƎ ǘŜŀŎƘŜǊǎ ǘƻ ǿƻǊƪ ƛƴ ǇŀƛǊǎ ƻǊ ǎƳŀƭƭ ƎǊƻǳǇǎ ǘƻ ŘŜǾŜƭƻǇ 

ǘƘŜƛǊ ƻǿƴ [ϧ/ ǇƭŀƴǎΦ Lƴ ǘƘŜ сπƘƻǳǊ ǎŜŎƻƴŘ ǇƘŀǎŜΣ ǘŜŀŎƘŜǊǎ ǘƻƻƪ ŀƴ ŀŎǝǾŜ ǊƻƭŜ ōȅ ƛƳǇƭŜƳŜƴǝƴƎ ǘƘŜǎŜ 

Ǉƭŀƴǎ ƛƴ ŀ ǎǳƳƳŜǊ ǎŎƘƻƻƭ ǎŜǩƴƎΦ 

 

нΦн hōƧŜŎǝǾŜǎ 

¢ƘŜ ǇǊƛƳŀǊȅ ƻōƧŜŎǝǾŜǎ ƻŦ ǘƘŜ ŎƻǳǊǎŜ ǿŜǊŜ ǘƻΥ 

ŀύ tǊƻǾƛŘŜ ǘŜŀŎƘŜǊǎ ǿƛǘƘ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ {¢9!a9 ŜŘǳŎŀǝƻƴ 

ƛƴ ǎǘǳŘŜƴǘǎΩ ƭŜŀǊƴƛƴƎΦ 

ōύ CŀƳƛƭƛŀǊƛȊŜ ǘŜŀŎƘŜǊǎ ǿƛǘƘ tǊƻƧŜŎǘπ.ŀǎŜŘ [ŜŀǊƴƛƴƎ όt.[ύΣ /ƻƴǘŜȄǘπ.ŀǎŜŘ [ŜŀǊƴƛƴƎ ό/.[ύΣ ŀƴŘ 

LƴǉǳƛǊȅπ.ŀǎŜŘ [ŜŀǊƴƛƴƎ ŀǇǇǊƻŀŎƘŜǎ ǘƻ {¢9!a9 ƛƴǎǘǊǳŎǝƻƴΦ 

Ŏύ IŜƭǇ ǘŜŀŎƘŜǊǎ ǘƻ ŜȄǇƭƻǊŜ ƛƴƴƻǾŀǝǾŜ ŀƴŘ ŜũŜŎǝǾŜ ǘŜŀŎƘƛƴƎ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ǘƻƻƭǎ ǘƘŀǘ ǎǳǇǇƻǊǘ 

ǎǘǳŘŜƴǘǎΩ ŜƴƎŀƎŜƳŜƴǘ ŀƴŘ ƭŜŀǊƴƛƴƎ ƛƴ {¢9!a9 ǎǳōƧŜŎǘǎ 

Řύ 9ƴƘŀƴŎŜ ǘŜŀŎƘŜǊǎϥ ŀōƛƭƛǘȅ ǘƻ ŎǊŜŀǘŜ ŀ ƳƻǊŜ ŜƴƎŀƎƛƴƎ ŀƴŘ ƛƴŎƭǳǎƛǾŜ {¢9!a9πŎƭŀǎǎǊƻƻƳ 

ŜƴǾƛǊƻƴƳŜƴǘΦ 

Ŝύ IŜƭǇ ǘŜŀŎƘŜǊǎ ǘƻ ŘŜǎƛƎƴ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ t.[ {¢9!a9 ƭŜǎǎƻƴǎ ǘƘŀǘ ƛƴǘŜƎǊŀǘŜ ǎŎƛŜƴŎŜΣ ǘŜŎƘƴƻƭƻƎȅΣ 

ŜƴƎƛƴŜŜǊƛƴƎΣ ŀǊǘǎΣ ƳŀǘƘŜƳŀǝŎǎ ŀƴŘ ŜƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ ŎƻƴŎŜǇǘǎ ǎŜŀƳƭŜǎǎƭȅΦ 

Ŧύ tǊƻǾƛŘŜ ƎǳƛŘŀƴŎŜ ǘƻ ǘŜŀŎƘŜǊǎ ƻƴ ŘŜǎƛƎƴƛƴƎ {¢9!a9 ŀŎǝǾƛǝŜǎ ǘƘŀǘ ŀǊŜ ŀŎŎŜǎǎƛōƭŜ ŀƴŘ ŜƴƎŀƎƛƴƎ ŦƻǊ 

ŘƛǾŜǊǎŜ ƭŜŀǊƴŜǊǎΣ ŜƴǎǳǊƛƴƎ ǘƘŀǘ ŀƭƭ ǎǘǳŘŜƴǘǎ ƘŀǾŜ ŜǉǳƛǘŀōƭŜ ŀŎŎŜǎǎ ǘƻ {¢9!a9 ƻǇǇƻǊǘǳƴƛǝŜǎΦ 

 

нΦо /ƻǳǊǎŜ /ƻƴǘŜƴǘ 

¢ƘŜ ǘǊŀƛƴƛƴƎ ǇƘŀǎŜ ƻŦ ǘƘŜ ŎƻǳǊǎŜ ŎƻǾŜǊŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƪŜȅ ǘƻǇƛŎǎ ƻƴ {¢9!a9 ŜŘǳŎŀǝƻƴΥ 

όŀύ {¢9!a9 tŜŘŀƎƻƎƛŜǎ όо ƘƻǳǊǎύΥ  

¶ tǊŜǎŜƴǘŀǝƻƴ ŀƴŘ ŘƛǎŎǳǎǎƛƻƴ ŀōƻǳǘ ǘƘŜ ŜũŜŎǝǾŜ ǘŜŀŎƘƛƴƎ ŀǇǇǊƻŀŎƘŜǎ ƛƴ {¢9!a9 9ŘǳŎŀǝƻƴΣ 

ǎǳŎƘ ŀǎ tǊƻƧŜŎǘπ.ŀǎŜŘ [ŜŀǊƴƛƴƎ όt.[ύΣ LƴǉǳƛǊȅπ.ŀǎŜŘ [ŜŀǊƴƛƴƎ όL.[ύ ŀƴŘ /ƻƴǘŜȄǘπ.ŀǎŜŘ [ŜŀǊƴƛƴƎ 

ό/.[ύ 

¶ !ƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǝŎǎ ƻŦ ǘƘŜǎŜ ŀǇǇǊƻŀŎƘŜǎ ŀƴŘ ŘƛǎŎǳǎǎƛƻƴ ƻƴ ǘƘŜƛǊ ǎƛƎƴƛŬŎŀƴǘ 

ŎƻƴǘǊƛōǳǝƻƴ ǘƻ ǎǘǳŘŜƴǘǎΩ ƭŜŀǊƴƛƴƎ 

¶ tǊŜǎŜƴǘŀǝƻƴ ŀƴŘ ŘƛǎŎǳǎǎƛƻƴ ƻŦ ŜȄŀƳǇƭŜǎ ƻŦ ǇǊƻƧŜŎǘπōŀǎŜŘ ƭŜŀǊƴƛƴƎ ǘŀǎƪǎ ǘƘŀǘ ǿŜǊŜ ŘŜǎƛƎƴŜŘ 

ŀƴŘ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ǘƘŜ ŎƭŀǎǎǊƻƻƳΦ 
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όōύ ¢ŜŀŎƘŜǊǎΩ ŎƻƭƭŀōƻǊŀǝƻƴ όм ƘƻǳǊύΥ 

¶ 9ȄŀƳǇƭŜǎ ŀƴŘ ƎƻƻŘ ǇǊŀŎǝŎŜǎ ƻŦ ǘŜŀŎƘŜǊǎΩ ŎƻƭƭŀōƻǊŀǝƻƴ ƛƴ ŀ {¢9!a9 ǇǊƻƧŜŎǘΦ 

όŎύ  {¢9!a9 LƴǘŜƎǊŀǝƻƴ !ŎǊƻǎǎ 5ƛǎŎƛǇƭƛƴŜǎ όс ƘƻǳǊǎύΥ  

¶ tǊŜǎŜƴǘŀǝƻƴ ŀƴŘ ŘƛǎŎǳǎǎƛƻƴ ŀōƻǳǘ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ǘŜŎƘƴƛǉǳŜǎ ƻŦ Ƙƻǿ ǘƻ ƛƴŎƻǊǇƻǊŀǘŜ ŘƛũŜǊŜƴǘ 

ǎǳōƧŜŎǘǎ ƛƴ ŀ [ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝǾƛǘȅ ǇƭŀƴΣ ǳǎƛƴƎ ǊŜŀƭπǿƻǊƭŘ ŜȄŀƳǇƭŜǎ ς 9ƳǇƘŀǎƛǎ ƻƴ ǘƘŜ 

ŎƻƴǘŜȄǘκǎŎŜƴŀǊƛƻ 

¶ 5ƛǎŎǳǎǎƛƻƴ ŀōƻǳǘ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǝŎǎ ƻŦ ŀ ƳŜŀƴƛƴƎŦǳƭ ŎƻƴǘŜȄǘ ǘƻ ǘƘŜ ǎǘǳŘŜƴǘǎ ŀƴŘ ǘƘŜ ǎǘǊǳŎǘǳǊŜ 

ŀƴŘ ŦŜŀǘǳǊŜǎ ƻŦ ŀ ǿŜƭƭπŦƻǊƳǳƭŀǘŜŘ ŘǊƛǾƛƴƎ ǉǳŜǎǝƻƴ ǘƻ ōŜ ƛƴǾŜǎǝƎŀǘŜŘ 

¶ wŜŀƭπŎƭŀǎǎǊƻƻƳ ƛƳǇƭŜƳŜƴǘŜŘ ŜȄŀƳǇƭŜǎ ŀƴŘ ƛŘŜŀǎ ŀōƻǳǘ Ƙƻǿ ǘƻ ƛƴǘŜƎǊŀǘŜ [ŀƴƎǳŀƎŜǎΣ !Ǌǘǎ ŀƴŘ 

9ƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ ƛƴǘƻ ŀ {¢9!a9 {ŎƘƻƻƭ ƛƴ tǊƛƳŀǊȅ ŀƴŘ {ŜŎƻƴŘŀǊȅ 9ŘǳŎŀǝƻƴ  

¶ .ŀǎƛŎ ŜƭŜƳŜƴǘǎ ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ ŀ {¢9!a9 [ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝǾƛǘȅ Ǉƭŀƴ ό[ϧ/ Ǉƭŀƴύ ǘƘŀǘ 

ŜƴŎƻǳǊŀƎŜ ǎǘǳŘŜƴǘǎΩ ŎƻƭƭŀōƻǊŀǝƻƴΣ ŎǊƛǝŎŀƭ ǘƘƛƴƪƛƴƎΣ ŀƴŘ ŎǊŜŀǝǾƛǘȅΦ 5ƛǎŎǳǎǎƛƻƴ ŀōƻǳǘ ǘƘŜ 

ǎǘǊǳŎǘǳǊŜ ŀƴŘ ǘƘŜ ŎƻƴǘŜƴǘ ƻŦ ŀ [ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝǾƛǘȅ Ǉƭŀƴ 

¶ 9ƳǇƘŀǎƛǎ ƻƴ ǘƘŜ ŦƻǊƳǳƭŀǝƻƴ ƻŦ ǘƘŜ ƭŜŀǊƴƛƴƎ ƻōƧŜŎǝǾŜǎ ƻŦ ŀƴ [ϧ/ Ǉƭŀƴ ŦƻǊ ŀŎƘƛŜǾƛƴƎ ŎƻƴŎŜǇǘǎ 

ŀƴŘ ǎƪƛƭƭǎ ŀƴŘ ǘƘŜƛǊ LƴǘŜǊŎƻƴƴŜŎǝƻƴ ǿƛǘƘ ǘƘŜ ŀŎǝǾƛǝŜǎ  

¶ ¢ŜŀŎƘŜǊǎ ŎƻƭƭŀōƻǊŀǘŜ ƛƴ ƎǊƻǳǇǎ ǘƻ ŀǊǝŎǳƭŀǘŜ ŀ ǎŎŜƴŀǊƛƻ ǘƘŀǘ Ŏŀƴ ōŜ ƳŜŀƴƛƴƎŦǳƭ ǘƻ ǘƘŜ ǎǘǳŘŜƴǘǎ 

ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ ǘƘŜƛǊ ƻǿƴ {¢9!a9 [Ŝǎǎƻƴ ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴ ό[ϧ/ ǇƭŀƴύΣ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ 

ŜǎǎŜƴǝŀƭ ŎƘŀǊŀŎǘŜǊƛǎǝŎǎ ƻŦ ŀƴ ŜũŜŎǝǾŜ ŎƻƴǘŜȄǘ ŦƻǊ ǘƘŜ ƭŜŀǊƴŜǊǎΦ !ŘŘƛǝƻƴŀƭƭȅΣ ǘƘŜ ƎǊƻǳǇǎ ŎǊŀƊ 

ǘƘŜ ƻǇŜƴπŜƴŘŜŘ ŎƘŀƭƭŜƴƎƛƴƎ ŘǊƛǾƛƴƎ ǉǳŜǎǝƻƴ ǘƻ ōŜ ƛƴǾŜǎǝƎŀǘŜŘΣ ŜƴǎǳǊƛƴƎ ƛǘ ǊŜƅŜŎǘŜŘ ǘƘŜ 

ǉǳŀƭƛǝŜǎ ŀƴŘ ŦŜŀǘǳǊŜǎ ƻŦ ŀ ǿŜƭƭπŦƻǊƳǳƭŀǘŜŘ ŘŜŜǇ ŀƴŘ ƳŜŀƴƛƴƎŦǳƭ ǉǳŜǎǝƻƴΦ 

όŘύ 9ǉǳƛǘȅ ŀƴŘ LƴŎƭǳǎƛƻƴ ƛƴ {¢9!a9 όм ƘƻǳǊύΥ  

¶ 5ƛǎŎǳǎǎƛƻƴ ƻƴ Ƙƻǿ ǘƻ ŎǊŜŀǘŜ ƛƴŎƭǳǎƛǾŜ {¢9!a9 ŜƴǾƛǊƻƴƳŜƴǘǎΣ ǿƛǘƘ ǎǘǊŀǘŜƎƛŜǎ ǘƻ ŜƴŎƻǳǊŀƎŜ ŀƭƭ 

ǎǘǳŘŜƴǘǎ ǘƻ ǇŀǊǝŎƛǇŀǘŜ ŀƴŘ ǎǳŎŎŜŜŘ ƛƴ {¢9!a9 ŀŎǝǾƛǝŜǎΦ  

¶ 9ƳǇƘŀǎƛǎ ƻƴ Ƙƻǿ ǘƻ ōǊŜŀƪ Řƻǿƴ ǘƘŜ Ƴŀƛƴ ǉǳŜǎǝƻƴ ƛƴǘƻ ǎŜǾŜǊŀƭ ǎǳōǎƛŘƛŀǊȅ ǉǳŜǎǝƻƴǎ ƻŦ ǾŀǊȅƛƴƎ 

ŘƛŶŎǳƭǘȅ ŀǎ ǿŜƭƭ ŀǎ ǘƻ ǘƘŜ ǳǎŜ ƻŦ ǾŀǊƛƻǳǎ ǘƻƻƭǎ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ŜƴƎŀƎŜƳŜƴǘ ƻŦ ŀƭƭ ǎǘǳŘŜƴǘǎ ƛƴ ŀ 

{¢9!a9 ǇǊƻƧŜŎǘπōŀǎŜŘ ƭŜŀǊƴƛƴƎ ǘŀǎƪ ŀƴŘ ǘƘŜ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎ 

¶ 9ȄŀƳǇƭŜǎ ƻŦ ǊŜŀƭπŎƭŀǎǎǊƻƻƳ ƛƳǇƭŜƳŜƴǘŜŘ ŀŎǝǾƛǝŜǎ ǿƛǘƘ ŜƳǇƘŀǎƛǎ ƻƴ ǘƘŜƛǊ ŎƻǊǊŜƭŀǝƻƴ ǘƻ ǘƘŜ 

ƛƴŘƛǾƛŘǳŀƭ ƳǳƭǝƭŜǾŜƭ ƛƴǾŜǎǝƎŀǝǾŜ ǉǳŜǎǝƻƴǎ ŎƻƳƛƴƎ ŦǊƻƳ ǘƘŜ ŜǎǎŜƴǝŀƭ ǉǳŜǎǝƻƴ ƻŦ ǘƘŜ ǘŀǎƪΦ 

όŜύ  [ŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜǎ ŀƴŘ ǇǊƻŘǳŎǘǎ ƛƴ ŀ {¢9!a9 tǊƻƧŜŎǘπ.ŀǎŜŘ [ŜŀǊƴƛƴƎ ǘŀǎƪ όн ƘƻǳǊǎύΥ  

¶ tǊŜǎŜƴǘŀǝƻƴ ƻŦ ǾŀǊƛƻǳǎ ƪƛƴŘǎ ƻŦ ƻǳǘǇǳǘǎ ŀƴŘ ǇǊƻŘǳŎǘǎ ƻŦ ŀ {¢9!a9 tǊƻƧŜŎǘπ.ŀǎŜŘ [ŜŀǊƴƛƴƎ 

ǘŀǎƪΣ ƭƛƪŜ ŀƴ ƛƴŦƻƎǊŀǇƘƛŎΣ ŀ ŎƻƴŎŜǇǘπƳŀǇΣ  hƳƻŎƪǳǇ ƻǊ ŀ ƳƻŘŜƭΣ ŀ ǎǇŜŜŎƘκŘŜōŀǘŜΣ ƳǳǎƛŎΣ ǎƻƴƎΣ 

ƻǊ ŘŀƴŎŜΣ ǇƭŀȅκŘǊŀƳŀǝŎ ǎŎŜƴŜǎΣ ŜǘŎΦ 

¶ 9ȄŀƳǇƭŜǎ ƻŦ ǘƘŜŀǘǊƛŎŀƭ ǎŎǊƛǇǘǎ ŘŜǎƛƎƴŜŘ ōȅ ǎǘǳŘŜƴǘǎ π {ǘǊǳŎǘǳǊŜ ŀƴŘ ǇǊƛƴŎƛǇƭŜǎ ƻŦ ŀ ǎŎǊƛǇǘ 

ŘŜǾŜƭƻǇƳŜƴǘΦ  

όŦύ LƴǘŜƎǊŀǝƴƎ ¢ŜŎƘƴƻƭƻƎȅ ƛƴ {¢9!a9 [ŜŀǊƴƛƴƎ όн ƘƻǳǊǎύΥ  

¶ 9ȄŀƳǇƭŜǎ ƻŦ ǳǝƭƛȊƛƴƎ ±ƛǊǘǳŀƭ ŀƴŘ !ǳƎƳŜƴǘŜŘ wŜŀƭƛǘȅ ό±wκ!wύ ǘŜŎƘƴƻƭƻƎƛŜǎ ƛƴ {¢9!a9 t.[ 

ŀŎǝǾƛǝŜǎ ǘƻ ŜƴƘŀƴŎŜ ǎǘǳŘŜƴǘΩǎ ƭŜŀǊƴƛƴƎΦ 

όƎύ 5ŜǎƛƎƴƛƴƎ LƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ {¢9!a9 [ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝǾƛǘȅ Ǉƭŀƴǎ ό[ϧ/ tƭŀƴǎύ ŀƴŘ {ŜƭŦπŜǾŀƭǳŀǝƻƴ 

ǊǳōǊƛŎǎ όмп ƘƻǳǊǎύΥ  

¶ tǊŜǎŜƴǘŀǝƻƴ ŀƴŘ ŘƛǎŎǳǎǎƛƻƴ ƻŦ ŀƴ [ϧ/ tƭŀƴ ŜǾŀƭǳŀǝƻƴ ǊǳōǊƛŎ 

¶ ¢ŜŀŎƘŜǊǎ ǿƻǊƪ ƛƴ ƎǊƻǳǇǎ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜƛǊ [ϧ/ tƭŀƴΣ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ŎƻƴǘŜƴǘ ŀƴŘ ǘƘŜ ƭŜǾŜƭǎ ƻŦ 

ǎŀǝǎŦŀŎǝƻƴ ƻŦ ŀƴ [ϧ/ tƭŀƴ ŜǾŀƭǳŀǝƻƴ ǊǳōǊƛŎ 

¶ ¢ŜŀŎƘŜǊǎ ǊŜƅŜŎǘ ƻƴ ǘƘŜƛǊ [ϧ/ tƭŀƴǎ ƛƴ ǊŜƭŀǝƻƴ ǘƻ ƭŜǾŜƭǎ ƻŦ ǎŀǝǎŦŀŎǝƻƴ ƻŦ ǘƘŜ ǊǳōǊƛŎ ŀƴŘ ǇǊƻŎŜŜŘ 

ǘƻ ƛƳǇǊƻǾŜƳŜƴǘǎ π aƻƴƛǘƻǊƛƴƎ ŀƴŘ 9Ǿŀƭǳŀǝƻƴ ƻŦ ǘŜŀŎƘŜǊǎΩ [ϧ/ tƭŀƴǎ 

¶ ¢ŜŀŎƘŜǊǎ ǇǊŜǎŜƴǘ ǘƘŜƛǊ [ϧ/ tƭŀƴǎ ǘƻ ǘƘŜƛǊ ŎƻƭƭŜŀƎǳŜǎπ 5ƛǎŎǳǎǎƛƻƴ ŀƴŘ tŜŜǊ ǊŜǾƛŜǿ ƻŦ ǘƘŜ [ϧ/ 

tƭŀƴǎΦ  

 



с 
 

 

 

нΦп ¢ǊŀƛƴƛƴƎ aŜǘƘƻŘƻƭƻƎȅ 

¢ƘŜ ǘǊŀƛƴƛƴƎ ŎƻǳǊǎŜ ǿŀǎ ŘŜƭƛǾŜǊŜŘ ǘƘǊƻǳƎƘ ŀ ŎƻƳōƛƴŀǝƻƴ ƻŦ ǇǊŜǎŜƴǘŀǝƻƴǎΣ ƘŀƴŘǎπƻƴ ǿƻǊƪǎƘƻǇǎΣ ŀƴŘ 

ƎǊƻǳǇ ŎƻƭƭŀōƻǊŀǝƻƴΦ !ƴ ŀŎǝǾŜΣ ƭŜŀǊƴŜǊπŎŜƴǘŜǊŜŘ ŀǇǇǊƻŀŎƘ ǿŀǎ ǳǝƭƛȊŜŘΣ ŜƴŎƻǳǊŀƎƛƴƎ ǘƘŜ ǇŀǊǝŎƛǇŀƴǘǎ 

ǘƻ ǎƘŀǊŜ ǘƘŜƛǊ ƻǿƴ ŜȄǇŜǊƛŜƴŎŜǎ ŀƴŘ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ǘƻ ŜƴƎŀƎŜ ƛƴ ƘŀƴŘǎπƻƴ ŀŎǝǾƛǝŜǎΣ ƎǊƻǳǇ ŘƛǎŎǳǎǎƛƻƴΣ 

ŀƴŘ ǊŜƅŜŎǝǾŜ ǇǊŀŎǝŎŜΦ LƴǾŜǎǝƎŀǝƻƴΣ ŎƻƻǇŜǊŀǝǾŜ ƭŜŀǊƴƛƴƎΣ ŀƴŘ ƎǊƻǳǇ ŘƛǎŎǳǎǎƛƻƴǎ ǿŜǊŜ ǘƘŜ Ƴŀƛƴ 

ƳŜǘƘƻŘƻƭƻƎƛŜǎ ƻŦ ǘƘŜ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳΦ {ƻƳŜ ƻŦ ǘƘŜ ƪŜȅ ŀŎǝǾƛǝŜǎ ƛƴŎƭǳŘŜŘΥ 

¶ /ŀǎŜ {ǘǳŘƛŜǎΥ tŀǊǝŎƛǇŀƴǘǎ ŀƴŀƭȅȊŜŘ ŎŀǎŜ ǎǘǳŘƛŜǎ ƻŦ ǎǳŎŎŜǎǎŦǳƭ ƛƳǇƭŜƳŜƴǘŀǝƻƴǎ ƻŦ {¢9!a9 tǊƻƧŜŎǘπ

.ŀǎŜŘ [ŜŀǊƴƛƴƎ ǘŀǎƪǎ 

¶ tŜŜǊ /ƻƭƭŀōƻǊŀǝƻƴ ŀƴŘ DǊƻǳǇ 5ƛǎŎǳǎǎƛƻƴΥ ¢ŜŀŎƘŜǊǎ ǿƻǊƪŜŘ ƛƴ ǎƳŀƭƭ ƎǊƻǳǇǎ ǘƻ ōǊŀƛƴǎǘƻǊƳ ƛŘŜŀǎ ƻŦ 

Ƙƻǿ ǘƻ ƛƴŎƻǊǇƻǊŀǘŜ ŘƛũŜǊŜƴǘ ǎǳōƧŜŎǘπŀǊŜŀǎ ƛƴ ŀ [ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝǾƛǘȅ ǇƭŀƴΣ ǳǎƛƴƎ ǊŜŀƭπǿƻǊƭŘ 

ŜȄŀƳǇƭŜǎ 

¶ [ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝǾƛǘȅ Ǉƭŀƴ 5ŜǎƛƎƴ ŀƴŘ CŜŜŘōŀŎƪΥ ¢ŜŀŎƘŜǊǎ ǿƻǊƪŜŘ ƛƴ ƎǊƻǳǇǎ ǘƻ ŘŜǎƛƎƴ [ŜŀǊƴƛƴƎ 

ŀƴŘ /ǊŜŀǝǾƛǘȅ ǇƭŀƴǎΣ ƛƴŎƻǊǇƻǊŀǝƴƎ ŀŎǝǾŜ ƭŜŀǊƴƛƴƎ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ŀǇǇǊƻŀŎƘŜǎΣ ƛΦŜΦ 

t.[Σ L.[Σ /.[Σ ǘŜŎƘƴƻƭƻƎȅ ƛƴǘŜƎǊŀǝƻƴΣ ŀƴŘ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ŎƻƴƴŜŎǝƻƴǎΦ ¢ƘŜǎŜ ǿŜǊŜ ǇŜŜǊπǊŜǾƛŜǿŜŘΣ 

ŀƭƭƻǿƛƴƎ ŦƻǊ ŎƻƴǎǘǊǳŎǝǾŜ ŦŜŜŘōŀŎƪ ŀƴŘ ǊŜŬƴŜƳŜƴǘΦ 

¶ wŜŀƭπ²ƻǊƭŘ tǊƻōƭŜƳ {ƻƭǾƛƴƎΥ ¢ƘŜ ŎƻǳǊǎŜ ŜƳǇƘŀǎƛȊŜŘ ŀǇǇƭȅƛƴƎ {¢9!a9 ǘƻ ǊŜŀƭπǿƻǊƭŘ 

ǇǊƻōƭŜƳǎκǎƛǘǳŀǝƻƴǎ ƳŜŀƴƛƴƎŦǳƭ ǘƻ ǎǘǳŘŜƴǘǎΦ 

 

нΦр hǳǘŎƻƳŜǎ ŀƴŘ !Ŏǝƻƴ tƭŀƴǎπ ǎŜŎƻƴŘ ǇƘŀǎŜ ƻŦ ǘƘŜ ŎƻǳǊǎŜ 

¢ƘŜ Ƴŀƛƴ ŎƻƴŎǊŜǘŜ ƻǳǘŎƻƳŜκǇǊƻŘǳŎǘ ƻŦ ǘƘŜ ŎƻǳǊǎŜ ǿŀǎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ {¢9!a9 [ŜŀǊƴƛƴƎ ŀƴŘ 

/ǊŜŀǝǾƛǘȅ Ǉƭŀƴ ōȅ ǘƘŜ ǘŜŀŎƘŜǊǎ ŀǎ ǿŜƭƭ ŀǎ ŀƴ ŀŎǝǾŜ ǇƭŀƴΣ ƻǳǘƭƛƴƛƴƎ Ƙƻǿ ǘƘŜȅ ǿƻǳƭŘ ƛƳǇƭŜƳŜƴǘ ƛǘ ǘƻ 

ǎǘǳŘŜƴǘǎ ǿƘƻ ǿƛƭƭ ŀǧŜƴŘ ŀ ǎǳƳƳŜǊ ǎŎƘƻƻƭΦ ²ƻǊƪƛƴƎ ƛƴ ǎƳŀƭƭ ƎǊƻǳǇǎΣ ǇŀǊǝŎƛǇŀƴǘǎ ǿŜǊŜ ŘŜǾŜƭƻǇŜŘ 

ǇǊƻƧŜŎǘπōŀǎŜŘ ƭŜŀǊƴƛƴƎ ǳƴƛǘǎ ǘƘŀǘ ŀŘŘǊŜǎǎŜŘ ǊŜŀƭπǿƻǊƭŘ ǇǊƻōƭŜƳǎκǎƛǘǳŀǝƻƴǎΣ ǎǳŎƘ ΨCŀǎǘ CŀǎƘƛƻƴΩΣ 

ΨhƭȅƳǇƛŎ ƎŀƳŜǎ ŀƴŘ ǘƘŜ ƛƴŎǊŜŀǎƛƴƎ ƻŦ ǘƻǳǊƛǎƳΩΣ Ψ¢ǊŀŶŎ ƧŀƳ ŀƴŘ ǿŀȅǎ ƻŦ ǊŜŘǳŎƛƴƎΩΣ Ψ¦ǝƭƛȊƛƴƎ ǘƘŜ ƭƻŎŀƭ 

{ŀƭǘ [ŀƪŜ ǘƻ ōŜŎƻƳŜ ŀƴ ƛƳǇƻǊǘŀƴǘ ǿŜŀƭǘƘπǇǊƻŘǳŎƛƴƎ ŀƴŘ ǘƻǳǊƛǎǘ ǎǘŀǝƻƴ ƻŦ ǘƘŜ ƛǎƭŀƴŘΩΣ ŜǘŎΦ 

¢ƻ ǉǳŀƭƛŦȅ ŀǎ ŎŜǊǝŬŜŘ {¢9!a9 ¢ŜŀŎƘŜǊ CŀŎƛƭƛǘŀǘƻǊǎΣ ǇŀǊǝŎƛǇŀƴǘǎ ŎƻƳƳƛǧŜŘ ǘƻ ƛƳǇƭŜƳŜƴǝƴƎ ǘƘŜƛǊ 

[ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝǾƛǘȅ Ǉƭŀƴ ŀǘ ŀ ǎǳƳƳŜǊ ǎŎƘƻƻƭΣ ŦƻƭƭƻǿƛƴƎ ǘƘŜƛǊ ŀŎǝƻƴ ǇƭŀƴΦ ¢ƘŜ ǘŀǊƎŜǘ ƎǊƻǳǇǎ 

ƛƴŎƭǳŘŜŘ ǎǘǳŘŜƴǘǎ ŦǊƻƳ ǘǿƻ ŘƛũŜǊŜƴǘ ŀƎŜ ǊŀƴƎŜǎΣ млςмо ȅŜŀǊǎ ŀƴŘ мпςмс ȅŜŀǊǎΦ ¢ƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ 

ǎǇŀƴƴŜŘ с ƘƻǳǊǎ ƻǾŜǊ ǘǿƻ ŎƻƴǎŜŎǳǝǾŜ ŘŀȅǎΣ ǿƛǘƘ ǎŜǎǎƛƻƴǎ ƭŀǎǝƴƎ о ƘƻǳǊǎ ŜŀŎƘ ŘŀȅΦ 

¢ƘŜ ǘǿŜƭǾŜ tǊƻƧŜŎǘπ.ŀǎŜŘ [ŜŀǊƴƛƴƎ {¢9!a9 ǳƴƛǘǎ ǘƘŀǘ ǿŜǊŜ ŘŜǾŜƭƻǇŜŘ ōȅ ǘƘŜ ǇŀǊǝŎƛǇŀƴǘǎΣ ŀǊŜ 

ǇǊŜǎŜƴǘŜŘ ōŜƭƻǿΥ 

¶ {ǳƳƳŜǊ ƘƻƭƛŘŀȅǎ ƛƴ /ȅǇǊǳǎ ŀƴŘ ǘƘŜ ǳǇŎƻƳƛƴƎ hƭȅƳǇƛŎ DŀƳŜǎΗ 

¶ bƻƛǎŜ Ǉƻƭƭǳǝƻƴ ƛƴ ǘƘŜ ǎŎƘƻƻƭ ǳƴƛǘπ ¢ƘŜ ŘŜŎƛōŜƭǎ ŀǊŜ ƻũ ǘƘŜ ŎƘŀǊǘǎΗ 

¶ Cŀǎǘ CŀǎƘƛƻƴΥ /ŀƴ ǿŜ ōŜŀǘ ǘƘŜ ǝŎƪƛƴƎ ŎƭƻŎƪ ƻŦ ŘƛǎŀǎǘŜǊΚ 

¶ ! ƘŜŀƭǘƘȅ ƳƛƴŘ ƛƴ ŀ ƘŜŀƭǘƘȅ ōƻŘȅ ŀǘ ǎŎƘƻƻƭΗ 

¶ ¢ƘŜ {ŎƘƻƻƭ .Ŝƭƭ 5ŜǘŜŎǝǾŜΗ 

¶ ¢ƘŜ {ŀƭǘ [ŀƪŜ /ǳōŜŘΗ 

¶ ¢ŜŜƴ .ŜǾŜǊŀƎŜǎΗ 

¶ [ŜǘΩǎ ŘŜǎƛƎƴ ƻǳǊ ƻǿƴ ŎƻƳƳǳƴƛǘȅ ǎŎƘƻƻƭ ƎȅƳΗ 

¶ ! ǎŜƭŦπǎǳŶŎƛŜƴǘ ŎƻƳƳǳƴƛǘȅ ƛƴ !ŦǊƛŎŀΗ 

¶ ¢ǊŀƴǎǇƻǊǘŀǝƻƴ ǿƛǘƘƛƴ ŀ ƎǊŜŜƴ ŎƛǘȅΗ 

¶ 5ŜǎƛƎƴ ƻŦ ŀ {ǇŀŎŜ IŀōƛǘŀǘΥ  !ǊǘŜƳƛǎ LLL aƛǎǎƛƻƴ ς ¢ƻ ǘƘŜ aƻƻƴ 

 

 

 



т 
 

 

 

нΦс /ƻƴŎƭǳǎƛƻƴ ŀƴŘ wŜŎƻƳƳŜƴŘŀǝƻƴǎ 

¢ƘŜ ǘǊŀƛƴƛƴƎ ŎƻǳǊǎŜ Ϧ{¢9!a9 tǊƻƧŜŎǘ .ŀǎŜŘ [ŜŀǊƴƛƴƎΥ [ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝƴƎ [Ŝǎǎƻƴ ŀƴŘ /ǊŜŀǝǾƛǘȅ 

ǇƭŀƴϦ ǎǳŎŎŜǎǎŦǳƭƭȅ ƳŜǘ ƛǘǎ ƻōƧŜŎǝǾŜǎΣ ŜǉǳƛǇǇƛƴƎ ǘŜŀŎƘŜǊǎ ǿƛǘƘ ǾŀƭǳŀōƭŜ ǎƪƛƭƭǎ ŀƴŘ ǇǊŀŎǝŎŀƭ ǎǘǊŀǘŜƎƛŜǎ ǘƻ 

ŘŜǾŜƭƻǇ ŀƴ ŜũŜŎǝǾŜ [Ŝǎǎƻƴ ŀƴŘ /ǊŜŀǝǾƛǘȅ Ǉƭŀƴ ό[ϧ/ Ǉƭŀƴύ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǇǊƛƴŎƛǇƭŜǎ ƻŦ ǘƘŜ tǊƻƧŜŎǘπ

.ŀǎŜŘ [ŜŀǊƴƛƴƎ ƳŜǘƘƻŘƻƭƻƎȅ ŀƴŘ ǘƘŜ {¢9!a9 9ŘǳŎŀǝƻƴΦ ¢ŜŀŎƘƛƴƎ ŜŘǳŎŀǘƻǊǎ Ƙƻǿ ǘƻ ŘŜǾŜƭƻǇ ǘƘŜƛǊ 

ƻǿƴ [ϧ/ Ǉƭŀƴǎ ƛǎ ŜǎǎŜƴǝŀƭ ŦƻǊ ŦƻǎǘŜǊƛƴƎ ƛƴŘŜǇŜƴŘŜƴŎŜ ŀƴŘ ǇǊƻŦŜǎǎƛƻƴŀƭƛǎƳΦ ¢ƘŜ ǇǊƻƎǊŀƳ ŦƻǎǘŜǊŜŘ ŀ 

ŘŜŜǇŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ǘŜŀŎƘƛƴƎ ŀƴŘ ƭŜŀǊƴƛƴƎ ŀƴŘ ƎŀǾŜ ǘŜŀŎƘŜǊǎ 

ǘƘŜ ǘƻƻƭǎ ǘƻ ƛƳǇƭŜƳŜƴǘ ƳŜŀƴƛƴƎŦǳƭ {¢9!a9 ŀŎǝǾƛǝŜǎ ƛƴ ǘƘŜƛǊ ƛƴǎǘǊǳŎǝƻƴΦ  

IƻǿŜǾŜǊΣ ǘƘŜ ŘŜǘŀƛƭŜŘ ŘŜǎƛƎƴ ƻŦ ŀƴ [ϧ/ Ǉƭŀƴ ǊŜǉǳƛǊŜǎ ǎǇŜŎƛŬŎ ǎƪƛƭƭǎ ǘƘŀǘ Ƴŀƴȅ ǇŀǊǝŎƛǇŀƴǘǎ ƴŜŜŘ ǘƻ 

ǎǘǊŜƴƎǘƘŜƴΦ ¢ƻ ŀŘŘǊŜǎǎ ǘƘƛǎΣ ƛǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ƛƴǘǊƻŘǳŎŜ ŀ ƳƻǊŜ ŘŜǘŀƛƭŜŘΣ ǎǘŜǇπōȅπǎǘŜǇ ŀǇǇǊƻŀŎƘ ǘƻ 

ŎǊŜŀǝƴƎ [ϧ/ ǇƭŀƴǎΦ ¢Ƙƛǎ ǇǊƻŎŜǎǎ ǎƘƻǳƭŘ ŜƳǇƘŀǎƛȊŜ Ƙƻǿ  ǿŜ ŘŜǾŜƭƻǇ ƪŜȅ ŜƭŜƳŜƴǘǎΣ ǎǳŎƘ ŀǎΥ όŀύ ǘƘŜ 

ƭŜŀǊƴƛƴƎ ƻōƧŜŎǝǾŜǎ όŎƭŜŀǊƭȅ ŘŜŬƴƛƴƎ ŀƴŘ ŀƭƛƎƴƛƴƎ ǘƘŜƳ ǿƛǘƘ ǘƘŜ ŎǳǊǊƛŎǳƭǳƳύΣ όōύ ǘƘŜ ŘǊƛǾƛƴƎπǉǳŜǎǝƻƴ 

ŦƻǊ ŀƴ ƛƴǉǳƛǊȅπōŀǎŜŘ ŜƴǾƛǊƻƴƳŜƴǘ όƘƻǿ ǘƻ ǿǊƛǘŜ ƘƛƎƘπǉǳŀƭƛǘȅ ƛƴǉǳƛǊȅ ǉǳŜǎǝƻƴǎύ όŎύ ǘƘŜ ǎǳōπǉǳŜǎǝƻƴǎ 

ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƻǇŜƴπŜƴŘŜŘ ǉǳŜǎǝƻƴ όƘƻǿ ǘƻ ǿǊƛǘŜ ǿŜƭƭπǎǘǊǳŎǘǳǊŜŘ ƛƴǉǳƛǊȅ ǉǳŜǎǝƻƴǎ ǘŀƛƭƻǊŜŘ 

ǘƻ ōƻǘƘ ǘƘŜ ƻōƧŜŎǝǾŜǎ ŀƴŘ ŜƴƎŀƎƛƴƎ ŀŎǝǾƛǝŜǎύΣ ŀƴŘ όŘύ ǘƘŜ ŀŎǝǾƛǝŜǎ ƛƴǾƻƭǾŜŘ όƘƻǿ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ 

ŎƻƴǘŜƴǘ ƻŦ ŀƴ ŀŎǝǾƛǘȅΥ ǎǇŜŎƛŬŎΣ ŘŜǘŀƛƭŜŘΣ ŀƴŘ ǿƛƭƭ Ŏƻƴǘŀƛƴ ŀƭƭ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ǘƘŜ ŜŘǳŎŀǝƻƴŀƭ 

ŜȄǇŜǊƛŜƴŎŜύΦ !ŘŘƛǝƻƴŀƭƭȅΣ ǘŜŀŎƘŜǊǎ ǿƻǳƭŘ ōŜƴŜŬǘ ŦǊƻƳ ŜȄŎƘŀƴƎƛƴƎ [ϧ/ Ǉƭŀƴǎ ŀƴŘ ǇǊƻǾƛŘƛƴƎ 

ŎƻƴǎǘǊǳŎǝǾŜ ŦŜŜŘōŀŎƪ ǘƻ ƻƴŜ ŀƴƻǘƘŜǊΣ ƎǳƛŘŜŘ ōȅ ŀ ǎǇŜŎƛŬŎ ǊǳōǊƛŎΦ   

CƻǊ ƻǇǝƳŀƭ ǇǊƻŦŜǎǎƛƻƴŀƭ ŘŜǾŜƭƻǇƳŜƴǘΣ ƛǘ ǿƻǳƭŘ ōŜ ŀŘǾŀƴǘŀƎŜƻǳǎ ǘƻ ōŜƎƛƴ ǘƘƛǎ ǇǊƻƎǊŀƳ ŀǘ ǘƘŜ ǎǘŀǊǘ 

ƻŦ ǘƘŜ ǎŎƘƻƻƭ ȅŜŀǊΦ ¢Ƙƛǎ ǝƳƛƴƎ ǿƻǳƭŘ ŀƭƭƻǿ ǘŜŀŎƘŜǊǎ ǘƻ ƛƳǇƭŜƳŜƴǘ ƛƴŘƛǾƛŘǳŀƭ ŀŎǝǾƛǝŜǎ ƛƴ ǘƘŜƛǊ 

ŎƭŀǎǎǊƻƻƳǎΣ ŜƛǘƘŜǊ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ƻǊ ƛƴ ŎƻƭƭŀōƻǊŀǝƻƴ ǿƛǘƘ ŎƻƭƭŜŀƎǳŜǎΦ .ȅ ǇƛƭƻǝƴƎ ǘƘŜƛǊ ƛŘŜŀǎΣ ǘƘŜȅ 

ŎƻǳƭŘ ƎŀǘƘŜǊ ŦŜŜŘōŀŎƪ ŀƴŘ ǊŜŬƴŜ ǘƘŜƛǊ ǇǊŀŎǝŎŜǎΦ ¢ƘŜ ōǊƻŀŘŜǊ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ŎƻǳƭŘ 

ŜȄǘŜƴŘ ōŜȅƻƴŘ ǘƘŜ ǎǳƳƳŜǊ ǎŎƘƻƻƭ ƛƴ !ƎǊƻǎ ǘƻ ƛƴŎƭǳŘŜ ǎǳƳƳŜǊ ǇǊƻƎǊŀƳǎ ƻŦ ǇǳōƭƛŎ ŀƴŘ ǇǊƛǾŀǘŜ 

ǎŎƘƻƻƭǎΣ ŀƭƭπŘŀȅ ǎŎƘƻƻƭ ƛƴƛǝŀǝǾŜǎΣ ŀƴŘ {¢9aπŦƻŎǳǎŜŘ ǎŎƘƻƻƭǎΦ   

!ǎ ŦƻǊ ǘƘŜ Ϧ{¢9!a9 ¢ŜŀŎƘŜǊ CŀŎƛƭƛǘŀǘƻǊϦ ŎŜǊǝŬŎŀǝƻƴΣ ƛǘ ǎƘƻǳƭŘ ōŜ ƛƴǘŜƎǊŀǘŜŘ ƛƴǘƻ ǘƘŜ ǘŜŀŎƘŜǊ 

ŜǾŀƭǳŀǝƻƴ ŦǊŀƳŜǿƻǊƪ ǘƻ ŜƴǎǳǊŜ ƛǘǎ ǾŀƭǳŜΦ CǳǊǘƘŜǊƳƻǊŜΣ ƛƳǇƭŜƳŜƴǝƴƎ ǇǊƻƧŜŎǘπōŀǎŜŘ {¢9a ƭŜŀǊƴƛƴƎ 

ŀǎ ŀ ŦƻǊƳ ƻŦ ŀǳǘƘŜƴǝŎ ŀǎǎŜǎǎƳŜƴǘ ǎƘƻǳƭŘ ōŜ ŜƴŎƻǳǊŀƎŜŘΣ ŜƴŀōƭƛƴƎ ǘŜŀŎƘŜǊǎ ǘƻ ŀǇǇƭȅ ǘƘŜǎŜ ǎǘǊŀǘŜƎƛŜǎ 

ŜũŜŎǝǾŜƭȅ ƛƴ ǘƘŜƛǊ ŎƭŀǎǎǊƻƻƳǎΦ 
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оΦ /w9!¢Lhb{ .¸ ¢w!Lb99{ Lb Dwh¦t{Σ ¢I9 [9!wbLbD ϧ /w9!¢L±L¢¸ 

t[!b{ 

 
Twelve Learning & Creativity Plans were created by the 32 teachers working in groups of 2 or 3. In 
each group the teachers were coming from different fields. 
 
The general template of the L&C Plan is listed here below. The 12 L&C Plans created by the teachers 
in this pilot programme are listed in the ANNEX 1. 
 

 
General template of the L&C Plan 

 

    
CǳƴŘŜŘ ōȅ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΦ ±ƛŜǿǎ ŀƴŘ ƻǇƛƴƛƻƴǎ ŜȄǇǊŜǎǎŜŘ ŀǊŜ ƘƻǿŜǾŜǊ ǘƘƻǎŜ ƻŦ ǘƘŜ ŀǳǘƘƻǊόǎύ ƻƴƭȅ ŀƴŘ Řƻ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ 
ǊŜƅŜŎǘ ǘƘƻǎŜ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ ƻǊ ǘƘŜ 9ǳǊƻǇŜŀƴ 9ŘǳŎŀǝƻƴ ŀƴŘ /ǳƭǘǳǊŜ 9ȄŜŎǳǝǾŜ !ƎŜƴŎȅ ό9!/9!ύΦ bŜƛǘƘŜǊ ǘƘŜ 9ǳǊƻǇŜŀƴ 
¦ƴƛƻƴ ƴƻǊ 9!/9! Ŏŀƴ ōŜ ƘŜƭŘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜƳΦ 

 

{¢9!a9 !/!59a¸ 
¢9!/ILbD C!/L[L¢!¢Lhb [9!wbLbD ϧ /w9!¢L±L¢¸ t[!b ό[ϧ/ t[!bύ  

¢L¢[9Υ  
 

{ ¢ 9ƴƎ ! a 9ƴǘ 

ἦ ἦ ἦ ἦ ἦ ἦ 

 
мΦ hǾŜǊǾƛŜǿ 

 
¢ƛǘƭŜ  

5ǊƛǾƛƴƎ vǳŜǎǝƻƴ ƻǊ ¢ƻǇƛŎ /ƻƳǇƻǎƛǝƻƴ ƻŦ ƻƴŜ ƻǊ ǎƳŀƭƭ ƴǳƳōŜǊ ƻŦ ŜǎǎŜƴǝŀƭ ǉǳŜǎǝƻƴǎ όƻǊ ǊŜƭŀǘŜŘ ǘƻǇƛŎǎύ 

 

!ƎŜǎΣ DǊŀŘŜǎΣ Χ !ƎŜ ǎŜƭŜŎǝƻƴ Yπмн ƎǊŀŘŜ ƭŜǾŜƭ ǎŜƭŜŎǝƻƴ  

 

5ǳǊŀǝƻƴΣ ¢ƛƳŜƭƛƴŜΣ 

!ŎǝǾƛǝŜǎ 

bǳƳōŜǊ ƻŦ ƭŜŀǊƴƛƴƎ ƘƻǳǊǎ ¢ƛƳŜƭƛƴŜκŦǊŀƳŜΣ ŎŀƭŜƴŘŀǊ bǳƳōŜǊ ƻŦ ŀŎǝǾƛǝŜǎ 

 

 

/ǳǊǊƛŎǳƭǳƳ !ƭƛƎƴƳŜƴǘ  

 

/ƻƴǘǊƛōǳǘƻǊǎΣ tŀǊǘƴŜǊǎ  



ф 
 

 

!ōǎǘǊŀŎǘ π {ȅƴƻǇǎƛǎ 

 

.ǊƛŜŦ ŘŜǎŎǊƛǇǝƻƴ ƻŦ ǘƘŜ ƭŜŀǊƴƛƴƎ ŀŎǝǾƛǝŜǎ ǊŜƭŀǘŜŘ ǿƛǘƘ ƻōƧŜŎǝǾŜǎ όрлπмлл ǿƻǊŘǎύ 

wŜŦŜǊŜƴŎŜǎΣ 

!ŎƪƴƻǿƭŜŘƎŜƳŜƴǘǎ 

 

 
нΦ {¢9!a9 !/!59a¸ CǊŀƳŜǿƻǊƪ 

 
 

¢ŜŀŎƘŜǊǎΩ /ƻƻǇŜǊŀǝƻƴ 

 

¢ŜŀŎƘŜǊ м ŎƻƻǇŜǊŀǝƻƴ ǿƛǘƘ ¢ŜŀŎƘŜǊ н ƛƴ ŎŀǎŜ ƻŦ ƭŜŀǊƴƛƴƎ ŜƭŜƳŜƴǘǎ ƛƴǾƻƭǾƛƴƎ ǘǿƻ 

ŘƛũŜǊŜƴǘ ŘƛǎŎƛǇƭƛƴŜǎ ŀƴŘ ǎǇŜŎƛŬŎ ŎƻƻǇŜǊŀǝƻƴ ƻŦ ƳŜƴǘƻǊƛƴƎ ōȅ ǎŜǊǾƛŎŜ ǘŜŀŎƘŜǊǎ ŦƻǊ 

ǎǘǳŘŜƴǘ ǘŜŀŎƘŜǊǎ 

²ƻǊƪ Ǉƭŀƴ ŀƴŘ ǎǘŜǇǎ ǿƛǘƘ ŎƭŜŀǊ Ǝƻŀƭǎ ŀƴŘ ŀŎǝǾƛǝŜǎ ōŜǘǿŜŜƴ ǎŜǊǾƛŎŜ ŀƴŘ ǎǘǳŘŜƴǘ 

ǘŜŀŎƘŜǊǎ όƛŦ ŀǇǇƭƛŎŀōƭŜύ  

 

{¢9!a9 ƛƴ [ƛŦŜ ό{ƛ[ύ 

hǊƎŀƴƛȊŀǝƻƴ 

 

aŜŜǝƴƎ ǿƛǘƘ ōǳǎƛƴŜǎǎ ǊŜǇǊŜǎŜƴǘŀǝǾŜǎκ!ǇǇƭƛŎŀǝƻƴǎ ƛƴ ǊŜŀƭ ǿƻǊƭŘ 

9ƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ ς {¢9!a9 ƛƴ [ƛŦŜ ό{ƛ[ύ 5ŀȅǎ 

!Ŏǝƻƴ tƭŀƴ CƻǊƳǳƭŀǝƻƴ 

 

wŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ {ǘŀƎŜǎ ŀƴŘ ǘƘŜ {ǘŜǇǎ ƻŦ ǘƘŜ {¢9!a9 !/!59a¸ CǊŀƳŜǿƻǊƪ ŦƻǊ 

tǊƻƧŜŎǘπōŀǎŜŘ {¢9!a9 ƭŜŀǊƴƛƴƎ ό!Ŏǝƻƴ tƭŀƴ CƻǊƳǳƭŀǝƻƴύ 

 
оΦ hōƧŜŎǝǾŜǎ ŀƴŘ aŜǘƘƻŘƻƭƻƎƛŜǎ 

 
[ŜŀǊƴƛƴƎ Dƻŀƭǎ ŀƴŘ 

hōƧŜŎǝǾŜǎ 

 

LŘŜƴǝŬŎŀǝƻƴ ƻŦ Ǝƻŀƭǎ ƻǊ ƻōƧŜŎǝǾŜǎ ǳǎƛƴƎ ŀǇǇǊƻǇǊƛŀǘŜ ǾŜǊōǎΣ ǊŜƭŀǘŜŘ ƻǊ 

ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ŎƻƳǇŜǘŜƴŎŜǎ όƪƴƻǿƭŜŘƎŜ ς ǎƪƛƭƭǎ π ŀǩǘǳŘŜǎύΣ ǿƘŀǘ ƭŜŀǊƴŜǊ ǿƛƭƭ 

ōŜ ŀōƭŜ ǘƻ Řƻ ŀƊŜǊ ǘƘŜ ǇǊƻƧŜŎǘ 

[ŜŀǊƴƛƴƎ hǳǘŎƻƳŜǎ ŀƴŘ 

ŜȄǇŜŎǘŜŘ wŜǎǳƭǘǎ  

 

5ŜŬƴƛǝƻƴ ƻŦ [ŜŀǊƴƛƴƎ hǳǘŎƻƳŜǎ ǳǎƛƴƎ ŀŎǝƻƴ ǾŜǊōǎ 

tǊƛƻǊ YƴƻǿƭŜŘƎŜ ŀƴŘ 

tǊŜǊŜǉǳƛǎƛǘŜǎ 

 

tǊƛƻǊ ŜȄǇŜǊƛŜƴŎŜǎΣ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ǎƪƛƭƭǎ ǊŜǉǳƛǊŜŘ ōȅ ƭŜŀǊƴŜǊǎ ǘƻ ōǊƛƴƎ ǿƛǘƘ ǘƘŜƳ ǘƻ 

ǘƘƛǎ ƭŜŀǊƴƛƴƎ ŜȄǇŜǊƛŜƴŎŜ 

aƻǝǾŀǝƻƴΣ 

aŜǘƘƻŘƻƭƻƎȅΣ 

{ǘǊŀǘŜƎƛŜǎΣ {ŎŀũƻƭŘǎ 

 

¢ŜŀŎƘƛƴƎ ŀƴŘ ƭŜŀǊƴƛƴƎ ǎǘǊŀǘŜƎƛŜǎΣ ŀǇǇǊƻŀŎƘŜǎΣ ƳŜǘƘƻŘǎΣ ŀƴŘκƻǊ ǘŜŎƘƴƛǉǳŜǎ ŦƻǊ 

ŀŎƘƛŜǾƛƴƎ ƭŜŀǊƴƛƴƎ ƻōƧŜŎǝǾŜǎ όŀ ǇǊƻƧŜŎǘπōŀǎŜŘ ŀŎǝǾƛǘȅ Ƴŀȅ ƘŜƭǇ ǘƘŜ ŎƻƳǇŜǘŜƴŎŜ 

ŘŜǾŜƭƻǇƳŜƴǘΣ ƻǊ ƎŀƳƛŬŎŀǝƻƴΣ ƻǊ ƻǘƘŜǊ ƳŜǘƘƻŘǎΣ ŜǘŎΦύ  

LƴǎǘǊǳŎǝƻƴ ŘƛũŜǊŜƴǝŀǝƻƴ ŦƻǊ ǎǘǳŘŜƴǘǎΩ ƴŜŜŘǎ όƭŜŀǊƴƛƴƎ ǎǘȅƭŜǎΣ ƳǳƭǝπƳƻŘŀƭ 

ǊŜǇǊŜǎŜƴǘŀǝƻƴǎΣ ǊƻƭŜǎ ǘƻ ǎǘǳŘŜƴǘǎ ŜǘŎΦύ 

!ŎǝǾŜ ǎǘǳŘŜƴǘǎΩ ŜƴƎŀƎŜƳŜƴǘΣ ƛƴŘƛǾƛŘǳŀƭπǘŜŀƳπŎƭŀǎǎǊƻƻƳ ǿƻǊƪΣ ǎŎŀũƻƭŘƛƴƎ 

ǘŜŎƘƴƛǉǳŜǎΣ ŜǘŎΦ 

 
 



мл 
 

пΦ tǊŜǇŀǊŀǝƻƴ ŀƴŘ aŜŀƴǎ 

 
tǊŜǇŀǊŀǝƻƴΣ {ǇŀŎŜ 

{ŜǩƴƎΣ ¢ǊƻǳōƭŜǎƘƻƻǝƴƎ 

¢ƛǇǎ 

 

tǊƻŎŜŘǳǊŜǎΣ ǎǇŀŎŜǎΣ ŀƴŘ ƳŀǘŜǊƛŀƭ ǇǊŜǇŀǊŀǝƻƴ 

{ŜǩƴƎ ƛƴ ŎƭŀǎǎǊƻƻƳΣ ƻǳǘŘƻƻǊ ŀŎǝǾƛǘȅΣ ŎƻƳǇǳǘŜǊ ƭŀōΣ ƘȅōǊƛŘ ŜƴǾƛǊƻƴƳŜƴǘΣ ŜǘŎΦ 

 

wŜǎƻǳǊŎŜǎΣ ¢ƻƻƭǎΣ 

aŀǘŜǊƛŀƭΣ !ǧŀŎƘƳŜƴǘǎΣ 

9ǉǳƛǇƳŜƴǘ 

 

LƴǎǘǊǳŎǝƻƴŀƭ ǎƻǳǊŎŜǎ ŀƴŘ ŘƛƎƛǘŀƭ ƳŀǘŜǊƛŀƭ ǿƛǘƘ ǘƘŜ ǊŜƭŀǘŜŘ ǊŜŦŜǊŜƴŎŜǎ ƴŜŜŘŜŘ ŦƻǊ 

ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ ƭŜŀǊƴƛƴƎ Ǉƭŀƴ 

IŜŀƭǘƘ ŀƴŘ {ŀŦŜǘȅ 

 

 

 
рΦ LƳǇƭŜƳŜƴǘŀǝƻƴ 

 
LƴǎǘǊǳŎǝƻƴŀƭ !ŎǝǾƛǝŜǎΣ 

tǊƻŎŜŘǳǊŜǎΣ wŜƅŜŎǝƻƴǎ 

 

.ǊƛŜŦ ŀƴŘ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŘŜǎŎǊƛǇǝƻƴ ƻŦ ǘƘŜ ŎǊŜŀǝǾŜ ŀŎǝǾƛǝŜǎΣ ǘŀǎƪǎΣ ƻǊ ƭŜŀǊƴƛƴƎ 

ŜȄǇŜǊƛŜƴŎŜǎ όƛƴŘƛǾƛŘǳŀƭπǘŜŀƳπŎƭŀǎǎǊƻƻƳ ǿƻǊƪύ 

9ƴƎŀƎŜƳŜƴǘ ŀƴŘ ŀŎǝǾŜ ǇŀǊǝŎƛǇŀǝƻƴ ǘƘǊƻǳƎƘ ƘŀƴŘǎπƻƴ ǇǊŀŎǝŎŜǎ 

{ǘǳŘŜƴǘǎΩ ŦŜŜŘōŀŎƪ ŀƴŘ ǊŜƅŜŎǝƻƴ ƻƴ ǘƘŜƛǊ ǘƘƛƴƪƛƴƎΣ ǇǊƻŎŜǎǎΣ ƻǊ ƭŜŀǊƴƛƴƎΦ 

aƻƴƛǘƻǊƛƴƎ ǎǘǳŘŜƴǘǎϥ ƭŜŀǊƴƛƴƎ ŀƴŘ ǇǊƻƎǊŜǎǎ ŜǾŀƭǳŀǝƻƴ 

!ǎǎŜǎǎƳŜƴǘ π 9Ǿŀƭǳŀǝƻƴ 

 

 

!ǎǎŜǎǎƳŜƴǘ ŀƴŘ ŦƻǊƳŀǝǾŜ ŜǾŀƭǳŀǝƻƴ ǇǊƻŎŜǎǎŜǎ ŀƴŘ ǊǳōǊƛŎǎ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ 

ǎǘǳŘŜƴǘΩǎ ŀōƛƭƛǘȅ ǘƻ ǇŜǊŦƻǊƳ ǿƘŀǘ ǿŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ƻōƧŜŎǝǾŜǎ 

tǊŜǎŜƴǘŀǝƻƴ π wŜǇƻǊǝƴƎ 

π {ƘŀǊƛƴƎ 

 

5ƻŎǳƳŜƴǘǎΣ ƻǳǘǇǳǘǎΣ ŀǊǝŦŀŎǘǎΣ ǇǊƻŘǳŎǘǎ ǇǊƻŘǳŎŜŘ ōȅ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƛǘƘ 

ǊŜŦŜǊŜƴŎŜǎΣ ǿŜō ƭƛƴƪǎ ŜǘŎΦΣ ŦƻǊ ǎƘŀǊƛƴƎ ǘƻ ƳŜŘƛŀ 

9ȄǘŜƴǎƛƻƴǎ π hǘƘŜǊ 

LƴŦƻǊƳŀǝƻƴ 

 

 

 
 

 

 

 

 

 

 



мм 
 

 

пΦ Lat[9a9b¢!¢Lhb hC [ϧ/ t[!b{ ²L¢I {¢¦59b¢{Σ {¦aa!w¸Σ 

tIh¢h ![.¦a !b5 w9C[9/¢Lhb{ 
 

±ŜƴǳŜΥ aŀǘƘŜƳŀǝŎǎ ϧ {¢9!a9 {ǳƳƳŜǊ {ŎƘƻƻƭ нлнп 

орс ǎǘǳŘŜƴǘǎ ǿŜǊŜ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ о ǇŜǊƛƻŘǎΥ  

¶ мǎǘ ς сǘƘ ƻŦ WǳƭȅΣ нлнп όǿŜŜƪ мύ 

¶ уǘƘ ς моǘƘ ƻŦ WǳƭȅΣ нлнп όǿŜŜƪ нύ 

¶ мрǘƘ ς нлǘƘ ƻŦ WǳƭȅΣ нлнп όǿŜŜƪ оύ 

 

пΦм {ǳƳƳŀǊȅ  

¢ƘŜ ǎŜŎƻƴŘ ǇƘŀǎŜ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳ ǿƛǘƘ ǇǊƻƧŜŎǘ ǝǘƭŜ ά{¢9!a9 ¢ŜŀŎƘŜǊ CŀŎƛƭƛǘŀǘƻǊǎ !ŎŀŘŜƳȅ ǘƻƻƪ ǇƭŀŎŜ 

ƛƴ aŀǘƘŜƳŀǝŎǎ ϧ {¢9!a9 {ǳƳƳŜǊ {ŎƘƻƻƭ нлнп ƛƴ /ȅǇǊǳǎ ŦǊƻƳ Wǳƭȅ ǘƘŜ мǎǘ ǳƴǝƭ Wǳƭȅ ǘƘŜ нлǘƘ όǘƘǊŜŜ 

ǎŜǇŀǊŀǘŜ ǿŜŜƪǎΣ ŦƻǊ ǘƘǊŜŜ ǎŜǇŀǊŀǘŜ ǎǘǳŘŜƴǘ ƎǊƻǳǇǎύΦ он ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎκŦŀŎƛƭƛǘŀǘƻǊǎ όƛƴ ƎǊƻǳǇǎ ƻŦ ŦƻǳǊΣ 

ǘƘǊŜŜ ƻǊ ǘǿƻ ǇŜǊ ƭŜŀǊƴƛƴƎ ŀŎǝǾƛǘȅύ ƘŀŘ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ƛƳǇƭŜƳŜƴǘ ŀ ǘƻǘŀƭ ƻŦ мн ŘƛũŜǊŜƴǘ [ŜŀǊƴ ϧ 

/ǊŜŀǝǾƛǘȅ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ Ǉƭŀƴǎ ǘƻ ƎǊƻǳǇǎ ƻŦ ǎǘǳŘŜƴǘǎ όŀƎŜ мнπмсύ ǳƴŘŜǊ ǘƘŜ ǎǳǇŜǊǾƛǎƛƻƴ ƻŦ ǘǊŀƛƴŜǊ 

ǘŜŀŎƘŜǊǎκŦŀŎƛƭƛǘŀǘƻǊǎ ŀƴŘ ǘƘŜ ƻǾŜǊŀƭƭ ǊŜǎǳƭǘǎ ǿŜǊŜ ƳƻǊŜ ǘƘŀƴ ǎŀǝǎŦŀŎǘƻǊȅΦ ¢Ƙƛǎ ǊŜǇƻǊǘ Ŏƻƴǘŀƛƴǎ ōǊƛŜŦ 

ŘŜǎŎǊƛǇǝƻƴκŘǊƛǾƛƴƎ ǉǳŜǎǝƻƴǎ ƻŦ ǘƘŜǎŜ ǇƭŀƴǎΣ ŀƴŘ ǎǳƳƳŀǊƛȊŜǎ ƛŦ ǘƘŜ ƭŜŀǊƴƛƴƎ Ǝƻŀƭǎ ŀƴŘ ƻōƧŜŎǝǾŜǎ ŀǎ 

ǿŜƭƭ ŀǎ ǘƘŜ ƭŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜǎ ǿŜǊŜ ƳŜǘΦ 

 

пΦн LƴŘƛǾƛŘǳŀƭ ǎǳƳƳŀǊȅ ƻŦ мн ƭŜŀǊƴƛƴƎ ǇǊƻŎŜŘǳǊŜǎ 

ό!ƴŀƭȅǎƛǎ ς tƘƻǘƻǎ π 5ǊŀǿōŀŎƪǎ ς /ƻƴŎƭǳǎƛƻƴǎύ 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ м 

¢ƛǘƭŜΥ ! ǎŜƭŦπǎǳŶŎƛŜƴǘ ŎƻƳƳǳƴƛǘȅ ƛƴ !ŦǊƛŎŀ 

¢ǊŀƛƴŜŜ ǘŜŀŎƘŜǊκŦŀŎƛƭƛǘŀǘƻǊǎ ƛƴǾƻƭǾŜŘΥ п 

5ǊƛǾƛƴƎ ǉǳŜǎǝƻƴǎΥ 

V ²Ƙŀǘ ŘƻŜǎ ƛǘ ǘŀƪŜ ǘƻ ŎǊŜŀǘŜ ŀ ŎƻƳƳǳƴƛǘȅ ƛƴ !ŦǊƛŎŀ ǘƘŀǘ Ŏŀƴ ǇǊƻǾƛŘŜ ŦƻǊ ŀƭƭ ƛǘǎ ƻǿƴ ƴŜŜŘǎΣ 

ŜǎǇŜŎƛŀƭƭȅ ŦƻƻŘΚ 

V Iƻǿ Ŏŀƴ ŀ ǎƳŀƭƭ !ŦǊƛŎŀƴ ǾƛƭƭŀƎŜ ǎƻƭǾŜ ǘƘŜ ǇǊƻōƭŜƳǎ ƻŦ ǇƻǾŜǊǘȅ ŀƴŘ ƘǳƴƎŜǊΚ 

V /ŀƴ ŀ ǾƛƭƭŀƎŜ ƎǊƻǿ ƛǘǎ ƻǿƴ ŦƻƻŘΚ 

V ²Ƙŀǘ ǎǇŜŎƛŀƭ ǘƘƛƴƎǎ ŘƻŜǎ ŀ ǾƛƭƭŀƎŜ ƴŜŜŘ ǘƻ ŎƻƴǎƛŘŜǊ ǿƘŜƴ ǘǊȅƛƴƎ ǘƻ ƎǊƻǿ ƛǘǎ ƻǿƴ ŦƻƻŘ όƭƛƪŜ ǘƘŜ 

ǿŜŀǘƘŜǊ ƻǊ ǘƘŜ ǎƻƛƭύΚ 

V ²Ƙŀǘ ǎǳǇǇƭƛŜǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǿƻǳƭŘ ŀ ǾƛƭƭŀƎŜ ƴŜŜŘ ǘƻ ǎǘŀǊǘ ŦŀǊƳƛƴƎΚ 

 

 

 

 

 

 

 



мн 
 

 

tƘƻǘƻ ŀƭōǳƳΥ 

    

   

   

   

    



мо 
 

     

    

 

¢ǊŀƛƴŜǊ ǘŜŀŎƘŜǊǎΩ ǊŜƳŀǊƪǎΥ  

!ǎ ŦŀǊ ŀǎ ǘƘŜ [ŜŀǊƴƛƴƎ Dƻŀƭǎ ŀƴŘ hōƧŜŎǝǾŜǎ ƻŦ ǘƘŜƛǊ ǇƭŀƴΣ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ŦŀŎƛƭƛǘŀǘŜŘ ǘƘŜ ǇǳǇƛƭǎ ǘƻ 

ǎǳŎŎŜǎǎŦǳƭƭȅ ǎǘǳŘȅ ŀƴŘ ŎƭŜŀǊƭȅ ƛŘŜƴǝŦȅ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǘƘŀǘ ƛƴƅǳŜƴŎŜ ǘƘŜƛǊ Ǝƻŀƭǎ ŀǎ ǿŜƭƭ ŀǎ ǘƻ ŎƻƭƭŜŎǘΣ 

ǎȅƴǘƘŜǎƛȊŜΣ ŀƴŘ ǊŜŎƻǊŘ Řŀǘŀ ǘƘŀǘ ǘƘŜȅ ǿƛƭƭ ǳǎŜ ǘƻ ŘǊŀǿ ŎƻƴŎƭǳǎƛƻƴǎΦ ¢ƘŜ ǎǘǳŘŜƴǘǎ ŎƻǳƭŘ Ŝŀǎƛƭȅ ŘƛǎǝƴƎǳƛǎƘ 

ŀƴŘ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǾŀǊƛŀōƭŜǎ ǘƘŀǘ ŀũŜŎǘ Ǉƭŀƴǘ ƎǊƻǿǘƘ ŀƴŘ ǘƘŜȅ ǿŜǊŜ ŀŘŜǉǳŀǘŜƭȅ ƎǳƛŘŜŘ ǘƻ ƛŘŜƴǝŦȅ 

ǿŀȅǎ ǘƻ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ ŎǊŜŀǝƻƴ ƻŦ ŀ ǎŀŦŜ ŜƴǾƛǊƻƴƳŜƴǘ ǘƻ ǎǳŎŎŜŜŘ ƛƴ ƎǊƻǿƛƴƎ ǇƭŀƴǘǎΦ ¢ƘŜ ǘŜŎƘƴƛǉǳŜǎ 

ǳǎŜŘ ōȅ ǘƘŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ƘŜƭǇŜŘ ǘƘŜ ǎǘǳŘŜƴǘǎ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŦŀŎǘƻǊǎ ǘƘŀǘ ŎƻƴǘǊƛōǳǘŜ ǘƻ ƛƳǇǊƻǾƛƴƎ 

ǘƘŜ ǎǘŀƴŘŀǊŘ ƻŦ ƭƛǾƛƴƎ ŀǎ ǿŜƭƭ ŀǎ ǘƻ ǊŀƛǎŜ ŀǿŀǊŜƴŜǎǎ ƻŦ ǎǳŎƘ ŀƴ ƛƳǇƻǊǘŀƴǘ ƛǎǎǳŜ ŀƴŘ ǘǊȅ ǘƻ ŬƴŘ Ŝŀǎȅ ŀƴŘ 

ŀǇǇƭƛŎŀōƭŜ ǎƻƭǳǝƻƴǎ ǘƻ ǘƘŜ ǇǊƻōƭŜƳΦ 

¢ƘŜ [ŜŀǊƴƛƴƎ hǳǘŎƻƳŜǎ ŀƴŘ 9ȄǇŜŎǘŜŘ wŜǎǳƭǘǎ ǿŜǊŜ ŀŘŜǉǳŀǘŜƭȅ ŀŘŘǊŜǎǎŜŘΣ ŀǎ ŀƭƭ ǇǳǇƛƭǎ ǎǳŎŎŜǎǎŦǳƭƭȅ 

ǇǊŜǎŜƴǘŜŘ ǘƘŜƛǊ ǎǘǳŘƛŜǎ ƛƴ ŀ tƻǿŜǊtƻƛƴǘ ǇǊŜǎŜƴǘŀǝƻƴ ŦƻǊƳŀǘ ŀƴŘ ǘƘŜȅ ǿŜ ŀōƭŜ ǘƻ ŜȄǇƭŀƛƴ ǘƘŜ ǇǊƻǇƻǎŜŘ 

ǎƻƭǳǝƻƴǎ ǘƻ ǘƘŜ ǇǊƻōƭŜƳ ŀƴŘ ǘƘŜ ǊŜŀǎƻƴǎ ǿƘȅ ǘƘŜȅ ŎƻƴǎƛŘŜǊ ǘƘŜƳ ƻǇǝƳŀƭΦ tǳǇƛƭǎ ǿŜǊŜ ƎǳƛŘŜŘ ǘƻ 

ŎǊŜŀǘŜ ǇƻǎǘŜǊǎκƅȅŜǊǎ ǘƻ ǇǊƻƳƻǘŜ ǘƘŜƛǊ ǇǊƻƧŜŎǘ ŀƴŘ ǘƘŜȅ ŎƻǳƭŘ ŘŜǾŜƭƻǇ ǘƘŜƛǊ ŀǊƎǳƳŜƴǘŀǝƻƴ ǎƪƛƭƭǎΦ 

 

5ǊŀǿōŀŎƪǎ ς /ƻƴŎƭǳǎƛƻƴ 

bƻ ǎƛƎƴƛŬŎŀƴǘ ƛǎǎǳŜǎ ŀǊƻǎŜ ŘǳǊƛƴƎ ǘƘŜ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎΦ !ƭƭ ŦƻǳǊ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ǎǳŎŎŜǎǎŦǳƭƭȅ 

ƛƳǇƭŜƳŜƴǘŜŘ ǘƘŜƛǊ [ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴΣ ŀƴŘ ǘƘŜ ƻǾŜǊŀƭƭ ŜȄǇŜǊƛŜƴŎŜ ŦƻǊ ōƻǘƘ ǘŜŀŎƘŜǊǎ ŀƴŘ ǇǳǇƛƭǎ 

ǿŀǎ ƘƛƎƘƭȅ ǇƻǎƛǝǾŜΦ 

 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ н 

¢ƛǘƭŜΥ [Ŝǘϥǎ ŎǊŜŀǘŜ ƻǳǊ ƻǿƴ ŎƻƳƳǳƴƛǘȅ ǎŎƘƻƻƭ ƎȅƳΗ 

¢ǊŀƛƴŜŜ ǘŜŀŎƘŜǊκŦŀŎƛƭƛǘŀǘƻǊǎ ƛƴǾƻƭǾŜŘΥ н 

5ǊƛǾƛƴƎ ǉǳŜǎǝƻƴǎΥ 

V ²Ƙȅ ƛǎ ŜȄŜǊŎƛǎŜ ǎƻ ƛƳǇƻǊǘŀƴǘ ŦƻǊ ǇŜƻǇƭŜ ƻŦ ŀƭƭ ŀƎŜǎ ǘƻŘŀȅΣ ŀƴŘ Ƙƻǿ ōŜƴŜŬŎƛŀƭ ǿƻǳƭŘ ƛǘ ōŜ ǘƻ 

ƘŀǾŜ ŀ ŦǊŜŜ ƎȅƳ ƛƴ ǘƘŜ ǎŎƘƻƻƭȅŀǊŘ ŦƻǊ ǎǘǳŘŜƴǘǎΚ 

V Iƻǿ Ǿƛǘŀƭ ƛǎ ǇƘȅǎƛŎŀƭ ŀŎǝǾƛǘȅ ŦƻǊ ǇŜƻǇƭŜ ƻŦ ŀƭƭ ŀƎŜǎ ƛƴ ƻǳǊ ǎƻŎƛŜǘȅΣ ŀƴŘ ǿƘŀǘ ƛƳǇŀŎǘ ǿƻǳƭŘ ƘŀǾƛƴƎ 

ŀ ŦǊŜŜ ǎŎƘƻƻƭ ƎȅƳ ƘŀǾŜ ƻƴ ǎǘǳŘŜƴǘǎΚ 



мп 
 

 

tƘƻǘƻ !ƭōǳƳΥ 

       

       

 

¢ǊŀƛƴŜǊ ǘŜŀŎƘŜǊǎΩ ǊŜƳŀǊƪǎΥ  

5ǳǊƛƴƎ ǘƘŜ ǇƭŀƴΩǎ ƛƳǇƭŜƳŜƴǘŀǝƻƴΣ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎκŦŀŎƛƭƛǘŀǘƻǊǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ƎǳƛŘŜŘ ǇǳǇƛƭǎ ǘƘǊƻǳƎƘ ǘƘŜƛǊ 

ǊŜǎŜŀǊŎƘ ŀƴŘ ǇƭŀƴƴƛƴƎ ǇǊƻŎŜǎǎŜǎΦ {ǇŜŎƛŬŎŀƭƭȅΣ ǇǳǇƛƭǎ ƭŜŀǊƴŜŘ ǘƻ ŎƻƴŘǳŎǘ ƻƴƭƛƴŜ ǊŜǎŜŀǊŎƘΣ ŜȄǇƭƻǊŜ ǘƘŜ 

ŘŜǎƛƎƴ ƻŦ ƎȅƳǎ ƻƴƭƛƴŜΣ ŎŀƭŎǳƭŀǘŜ ǎǇŀŎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǎƛȊŜ ƻŦ ƎȅƳ ǎǇŀŎŜǎ 

ōŀǎŜŘ ƻƴ /ȅǇǊǳǎΩ !ǘƘƭŜǝŎǎ !ǳǘƘƻǊƛǘȅ ƎǳƛŘŜƭƛƴŜǎΦ 

¢ƘŜȅ ŎƻǳƭŘ Ŝŀǎƛƭȅ ŀǎǎŜǎǎ ǳǎŜǊ ƴŜŜŘǎΣ ŜǎǝƳŀǘŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǎǘǳŘŜƴǘǎ ǘƘŜ ƎȅƳ Ŏŀƴ ŀŎŎƻƳƳƻŘŀǘŜ ŀƴŘ 

ƛŘŜƴǝŦȅ ŜǎǎŜƴǝŀƭ ǎǇƻǊǘǎ ŀƴŘ ŀǳȄƛƭƛŀǊȅ ŀǊŜŀǎΦ tǳǇƛƭǎ ƭŜŀǊƴŜŘ ǘƻ ŘŜǎƛƎƴ ƎȅƳ ƭŀȅƻǳǘǎΣ ŘŜǘŜǊƳƛƴŜ ǘƘŜ 

ƎŜƻƳŜǘǊƛŎ ǎƘŀǇŜǎ ƻŦ ƎȅƳ ǎǇŀŎŜǎ ŀƴŘ ŎǊŜŀǘŜ ǇǊŜƭƛƳƛƴŀǊȅ ƅƻƻǊ ǇƭŀƴǎΦ ¢ƘŜȅ ǇǊŀŎǝŎŜŘ ƻƴ ŀƴŀƭȅȊƛƴƎ 

ŬƴŀƴŎƛŀƭ ƛƳǇƭƛŎŀǝƻƴǎΣ ǎǳŎƘ ŀǎ ŎŀƭŎǳƭŀǝƴƎ ŎƻƴǎǘǊǳŎǝƻƴ ŀƴŘ ƻǇŜǊŀǝƻƴŀƭ ŎƻǎǘǎΣ ŀǎ ǿŜƭƭ ŀǎ ǇƻǘŜƴǝŀƭ 

ƳŜƳōŜǊǎƘƛǇ ŦŜŜǎ ŦƻǊ ǇǳōƭƛŎ ǳǎŜΦ ¢ƘŜȅ ŎƻǳƭŘ ŜǾŀƭǳŀǘŜ ǇǊƻƧŜŎǘ ŦŜŀǎƛōƛƭƛǘȅΣ ƭƛƪŜ ŜǎǝƳŀǝƴƎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 

ǊŜǘǳǊƴ ƻƴ ƛƴǾŜǎǘƳŜƴǘ ŀƴŘ ŎŀƭŎǳƭŀǘŜ ƛǘǎ ǇŀȅōŀŎƪ ǇŜǊƛƻŘΦ ¦ǝƭƛȊƛƴƎ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ƴŜŜŘŜŘΣ ǇǳǇƛƭǎ ŎƻǳƭŘ 

ŜƳǇƭƻȅ !Ǌǘǎ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ ǘƻ ŘŜǎƛƎƴ о5 ƎȅƳ ƳƻŘŜƭǎΦ CƛƴŀƭƭȅΣ ǘƘŜȅ ŘŜǾŜƭƻǇŜŘ ŎƻƳƳǳƴƛŎŀǝƻƴ ǎƪƛƭƭǎΣ 

ŀǎ ǘƘŜȅ ǿǊƻǘŜ ŦƻǊƳŀƭ ǇǊƻǇƻǎŀƭǎ ǘƻ ǘƘŜ ǎŎƘƻƻƭ ōƻŀǊŘ ŀƴŘ ǇǊŜǎŜƴǘ ǘƘŜƛǊ ŬƴŘƛƴƎǎ ǘƻ ǇŜŜǊǎΦ ¢ƘǊƻǳƎƘ ǘƘƛǎ 

ǇǊƻŎŜǎǎΣ ǇǳǇƛƭǎ ƘƻƴŜŘ ǘƘŜƛǊ ǊŜǎŜŀǊŎƘΣ ǇƭŀƴƴƛƴƎΣ ƴǳƳŜǊƛŎŀƭΣ ŘŜǎƛƎƴΣ ŬƴŀƴŎƛŀƭ ŀƴŀƭȅǎƛǎΣ ŜƴǘǊŜǇǊŜƴŜǳǊƛŀƭΣ 

ŀƴŘ ŎƻƳƳǳƴƛŎŀǝƻƴ ǎƪƛƭƭǎΦ 

¢ƘŜ ǘŜŀƳ ƻŦ ǘǊŀƛƴŜǊ ǘŜŀŎƘŜǊǎ ƴƻǘŜŘ ǾŜǊȅ ǎŀǝǎŦŀŎǘƻǊȅ ƭŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜǎ ŀƴŘ ŜȄǇŜŎǘŜŘ ǊŜǎǳƭǘǎΣ ŀǎ 

ǘƘǊƻǳƎƘ ǘƘƛǎ ǇǊƻƧŜŎǘΣ ǎǘǳŘŜƴǘǎ ŎǳƭǝǾŀǘŜ ŜǎǎŜƴǝŀƭ ǘŜŀƳǿƻǊƪ ŀƴŘ ŎƻƭƭŀōƻǊŀǝǾŜ ǎƪƛƭƭǎΦ ¢ƘŜȅ ōŜŎƻƳŜ 

ǇǊƻŬŎƛŜƴǘ ƛƴ ǊŜǎŜŀǊŎƘΣ ŀƴŀƭȅǎƛǎΣ ŀƴŘ ŜǾŀƭǳŀǝƻƴΣ ŀǇǇƭȅƛƴƎ ǘƘŜǎŜ ǎƪƛƭƭǎ ǘƻ ƎŀǘƘŜǊ ŀƴŘ ŀǎǎŜǎǎ ƛƴŦƻǊƳŀǝƻƴΦ 

.ȅ ƭŜǾŜǊŀƎƛƴƎ ǘƘŜƛǊ ƪƴƻǿƭŜŘƎŜ ƛƴ ŘŜǎƛƎƴ ŀƴŘ ǘŜŎƘƴƻƭƻƎȅΣ ǘƘŜȅ ŘŜǾŜƭƻǇ ŀ ƪŜŜƴ ǎŜƴǎŜ ƻŦ ǎǇŀǝŀƭ 

ǊŜƭŀǝƻƴǎƘƛǇǎ ŀƴŘ ŘƛƳŜƴǎƛƻƴǎΦ ¢ƘŜȅ ƭŜŀǊƴ ǘƻ ǳǎŜ о5 ƳƻŘŜƭƛƴƎ ǎƻƊǿŀǊŜ ŀƴŘ ŀǇǇƭȅ ƳŀǘƘŜƳŀǝŎŀƭ 

ŎƻƴŎŜǇǘǎ ǘƻ ŎŀƭŎǳƭŀǘŜ ŀǊŜŀǎ ŀƴŘ ŎŀǇŀŎƛǝŜǎΦ !ŘŘƛǝƻƴŀƭƭȅΣ ǘƘŜȅ ŘŜǾŜƭƻǇ ŜƴǘǊŜǇǊŜƴŜǳǊƛŀƭ ǎƪƛƭƭǎ ōȅ 

ŎƻƴŘǳŎǝƴƎ ŎƻǎǘπōŜƴŜŬǘ ŀƴŀƭȅǎŜǎ ŀƴŘ ŎǊŜŀǝƴƎ ōǳǎƛƴŜǎǎ Ǉƭŀƴǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ŀ ǾƛŀōƭŜ ǇǊƛŎƛƴƎ ǎǘǊŀǘŜƎȅΦ 

 

 



мр 
 

 

 

5ǊŀǿōŀŎƪǎ ς /ƻƴŎƭǳǎƛƻƴ 

¢ƘŜ ǘǿƻ ƘƛƎƘƭȅ ǉǳŀƭƛŬŜŘ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ŜũŜŎǝǾŜƭȅ ƛƳǇƭŜƳŜƴǘŜŘ ǘƘŜƛǊ [ŜŀǊƴ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴΦ tǳǇƛƭǎ 

ǿŜǊŜ Ŧǳƭƭȅ ŜƴƎŀƎŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎ ŀƴŘ ŀŎǝǾŜƭȅ ǇŀǊǝŎƛǇŀǘŜŘ ƛƴ ŀƭƭ ǇƘŀǎŜǎΦ .ȅ 

ƛƴǘŜƎǊŀǝƴƎ ŀǊǘ ŀƴŘ ŜƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ ƛƴǘƻ ǘƘŜ ǇǊƻƧŜŎǘΣ ǘƘŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ǘǊŀƴǎŦƻǊƳŜŘ ƛǘ 

ƛƴǘƻ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ {¢9!a9 ό{ŎƛŜƴŎŜΣ ¢ŜŎƘƴƻƭƻƎȅΣ 9ƴƎƛƴŜŜǊƛƴƎΣ !ǊǘǎΣ aŀǘƘŜƳŀǝŎǎ ŀƴŘ 

9ƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇύ ƭŜŀǊƴƛƴƎ ŜȄǇŜǊƛŜƴŎŜΦ 

 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ о 

¢ƛǘƭŜΥ ¢ƘŜ {ŀƭǘ Cƭŀǘ ƛƴ ¢ƘǊŜŜ 5ƛƳŜƴǎƛƻƴǎ ό/ǳōŜŘύ 

¢ǊŀƛƴŜŜ ǘŜŀŎƘŜǊκŦŀŎƛƭƛǘŀǘƻǊǎ ƛƴǾƻƭǾŜŘΥ о 

5ǊƛǾƛƴƎ ǉǳŜǎǝƻƴǎΥ 

V /ŀƴ ǘƘŜ {ŀƭǘ [ŀƪŜ ƻŦ [ŀǊƴŀŎŀ ōŜŎƻƳŜ ŀ ǎƛƎƴƛŬŎŀƴǘ ŜŎƻƴƻƳƛŎ ŀƴŘ ǘƻǳǊƛǎǘ Ƙǳō ŦƻǊ ǘƘŜ ƛǎƭŀƴŘΚ 

V ²Ƙŀǘ ŀǊŜ ǘƘŜ ǘƘǊŜŀǘǎ ǘƻ ǘƘŜ {ŀƭǘ [ŀƪŜǎΚ ²Ƙŀǘ ƛǎ ƘŀǇǇŜƴƛƴƎ ǘƻ ǘƘŜ {ŀƭǘ [ŀƪŜ ƻŦ [ŀǊƴŀŎŀΚ {ǳƎƎŜǎǘ 

ǿŀȅǎ ǘƻ ǇǊŜǾŜƴǘ ǘƘƛǎΦ 

 

¢ǊŀƛƴŜǊ ǘŜŀŎƘŜǊǎΩ ǊŜƳŀǊƪǎΥ 

¢ƘŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ƎǳƛŘŜŘ ǇǳǇƛƭǎ ƛƴ ŀŎƘƛŜǾƛƴƎ ǘƘŜ ƭŜŀǊƴƛƴƎ Ǝƻŀƭǎ ŀƴŘ ƻōƧŜŎǝǾŜǎ ƻǳǘƭƛƴŜŘ 

ƛƴ ǘƘŜƛǊ ǇƭŀƴΦ ¢ƘǊƻǳƎƘ ǘƘƛǎ ǇǊƻŎŜǎǎΣ ǇǳǇƛƭǎ ŘŜǾŜƭƻǇŜŘ ǎƪƛƭƭǎ ƛƴ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ όǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ 

ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘ ƻŦ ƘǳƳŀƴ ŀŎǝǾƛǝŜǎΣ ōǳǎƛƴŜǎǎ ŀƴŘ ŜƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ όƭŜŀǊƴƛƴƎ ŀōƻǳǘ ǇǊƻŘǳŎǝƻƴ 

ǇǊƻŎŜǎǎŜǎΣ ǉǳŀƭƛǘȅ ŎƻƴǘǊƻƭΣ ŀƴŘ ƳŀǊƪŜǝƴƎύΣ ǇǊƻōƭŜƳ ǎƻƭǾƛƴƎ όŘŜǾŜƭƻǇƛƴƎ ŎǊƛǝŎŀƭ ǘƘƛƴƪƛƴƎ ŀƴŘ ǇǊƻōƭŜƳπ

ǎƻƭǾƛƴƎ ǎƪƛƭƭǎύΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎŎƛŜƴŎŜ όǎǘǳŘȅƛƴƎ ŜŎƻǎȅǎǘŜƳǎ ŀƴŘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ƘǳƳŀƴ ŀŎǝǾƛǝŜǎ ƻƴ 

ǘƘŜƳύ ŀƴŘ ŎƻƳƳǳƴƛŎŀǝƻƴ όŘŜǾŜƭƻǇƛƴƎ ǿǊƛǧŜƴ ŀƴŘ ƻǊŀƭ ŎƻƳƳǳƴƛŎŀǝƻƴ ǎƪƛƭƭǎύΦ 

[ŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜǎ ŀƴŘ ŜȄǇŜŎǘŜŘ ǊŜǎǳƭǘǎ ǎŀǝǎŦŀŎǘƻǊȅ ƳŜǘ ōȅ ǘƘŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎκŦŀŎƛƭƛǘŀǘƻǊǎ ŀƴŘ ǘƘŜƛǊ 

ƎǊƻǳǇ ƻŦ ǇǳǇƛƭǎ ŀǎ ǘƘƛǎ ǇǊƻƧŜŎǘ ƎŀǾŜ ǇǳǇƛƭǎ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǎŀƭǘ ƭŀƪŜΣ ƛǘǎ 

ǎƛƎƴƛŬŎŀƴŎŜΣ ŀƴŘ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ƛǘ ŦŀŎŜǎΦ .ȅ ŎƻƳōƛƴƛƴƎ ƘƛǎǘƻǊƛŎŀƭ ǊŜǎŜŀǊŎƘΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎŎƛŜƴŎŜΣ 

ōǳǎƛƴŜǎǎΣ ŀƴŘ ŘŜǎƛƎƴΣ ǇǳǇƛƭǎ ŘŜǾŜƭƻǇŜŘ ŀ ǿŜƭƭπǊƻǳƴŘŜŘ ǇŜǊǎǇŜŎǝǾŜ ƻƴ ǘƘƛǎ ƛƳǇƻǊǘŀƴǘ ƛǎǎǳŜΦ Lƴ ŜǎǎŜƴŎŜΣ 

ǿŜ ƻōǎŜǊǾŜŘ ǘƘŜ ǇǳǇƛƭǎ ǘƻ ōŜ ŀōƭŜ ǘƻ ŎƻƴŘǳŎǘ ŀ Ŧǳƭƭ ƘƛǎǘƻǊƛŎŀƭ ǊŜǎŜŀǊŎƘ ƻƴ ǘƘŜ ǘƻǇƛŎΣ ŀƴŀƭȅȊŜ ŎǳǊǊŜƴǘ 

ŜǾŜƴǘǎΣ ŘŜǾŜƭƻǇ ǇŜǊǎǳŀǎƛǾŜ ǿǊƛǝƴƎ ǎƪƛƭƭǎΣ ŘŜǎƛƎƴ ƳŀǊƪŜǝƴƎ ƳŀǘŜǊƛŀƭǎΣ ǳƴŘŜǊǎǘŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 

ǊŜƎǳƭŀǝƻƴǎΣ ǇǊŀŎǝŎŜ ŘŜǎƛƎƴ ŀƴŘ ŜƴƎƛƴŜŜǊƛƴƎ ǎƪƛƭƭǎ ŀƴŘ ŀŘǾƻŎŀǘŜ ŦƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛǎǎǳŜǎΦ 

 

5ǊŀǿōŀŎƪǎ ς /ƻƴŎƭǳǎƛƻƴ 

¢ƘŜ Ǉƭŀƴ ǿŀǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ƛƳǇƭŜƳŜƴǘŜŘ ŀǎ ǘƘŜ ǘƘǊŜŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎκŦŀŎƛƭƛǘŀǘƻǊǎ ŜũŜŎǝǾŜƭȅ ŜƴƎŀƎŜŘ 

ǘƘŜ ǇǳǇƛƭǎ ƛƴ ǘƘŜ ŜƴǝǊŜ ǇǊƻŎŜǎǎΣ ƛƴǎǇƛǊƛƴƎ ŎǊŜŀǝǾƛǘȅ ŀƴŘ Ŧǳƭƭ ǇŀǊǝŎƛǇŀǝƻƴΦ ¢ƘŜ Ŭƴŀƭ ǇǊŜǎŜƴǘŀǝƻƴǎ ǿŜǊŜ 

ŀǘ ŀ ƘƛƎƘ ƭŜǾŜƭΣ ƎƛǾŜƴ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ōƻǘƘ ǘŜŀŎƘŜǊǎ ŀƴŘ ǇǳǇƛƭǎ ƻƴƭȅ ƘŀŘ ǘǿƻ оπƘƻǳǊ ǎŜǎǎƛƻƴǎ ŦƻǊ ǘƘŜ ǿƘƻƭŜ 

ǇǊƻŎŜŘǳǊŜΦ 

 

 

 

 

 



мс 
 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ п 

¢ƛǘƭŜΥ aŜŀƴǎ ƻŦ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǿƛǘƘƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ŀ ϥƎǊŜŜƴ Ŏƛǘȅϥ 

¢ǊŀƛƴŜŜ ǘŜŀŎƘŜǊκŦŀŎƛƭƛǘŀǘƻǊǎ ƛƴǾƻƭǾŜŘΥ о 

5ǊƛǾƛƴƎ ǉǳŜǎǝƻƴǎΥ 

V /ŀƴ ŀƴ ƛƳǇǊƻǾŜŘ ŜŎƻƭƻƎƛŎŀƭ ŎŀǊΣ ƳŀŘŜ ŦǊƻƳ ǊŜŎȅŎƭŜŘ ƳŀǘŜǊƛŀƭǎΣ ōŜ ŘŜǎƛƎƴŜŘ ŀƴŘ ōǳƛƭǘ ŀǎ ŀ 

ōŜǧŜǊ ŀƭǘŜǊƴŀǝǾŜ ǘƻ ǿƘŀǘ ƛǎ ŀƭǊŜŀŘȅ ƻƴ ǘƘŜ ƳŀǊƪŜǘΣ ŀƴŘ ōŜ ǎƘƻǿŎŀǎŜŘ ŀǘ ǘƘŜ Ϧ!ƎǊƻǎ π ! DǊŜŜƴ 

/ƛǘȅϦ ŦŜǎǝǾŀƭ ŀǎ ǇŀǊǘ ƻŦ ŀƴ ŀŘǾŜǊǝǎƛƴƎ ŎŀƳǇŀƛƎƴ ǘƻ ǇǊƻƳƻǘŜ ǘƘŜ ǊŜǇƭŀŎŜƳŜƴǘ ƻŦ ŀƭƭ 

ŎƻƴǾŜƴǝƻƴŀƭ ŎŀǊǎΚ 

V ²Ƙŀǘ ǊŜŎȅŎƭŀōƭŜ ƳŀǘŜǊƛŀƭǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ŀƴŘ Ƙƻǿ Řƻ ǘƘŜȅ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ ƴŜǿ ǇǊƻŘǳŎǘ ǘǊŜƴŘΚ 

V Iƻǿ Řƻ ǘƘŜ ŦƻǳǊ tϥǎ ƻŦ ƳŀǊƪŜǝƴƎ όǇǊƻŘǳŎǘΣ ǇǊƛŎŜΣ ǇƭŀŎŜΣ ǇǊƻƳƻǝƻƴύ ƛƴƅǳŜƴŎŜ ǘƘŜ ǎǳŎŎŜǎǎŦǳƭ 

ǇǊƻƳƻǝƻƴ ƻŦ ȅƻǳǊ ǇǊƻŘǳŎǘΚ ²Ƙŀǘ ƛǎ ǘƘŜ ǊƻƭŜ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘϥǎ ŀǇǇŜŀǊŀƴŎŜ ŀƴŘ ƴŀƳŜΣ ƛǘǎ 

ǇǳǊǇƻǎŜΣ ŀƴŘ ƛǘǎ ǇǊƻƳƻǝƻƴ ƳŜǘƘƻŘ ƛƴ ŀŎƘƛŜǾƛƴƎ ǎǳŎŎŜǎǎŦǳƭ ƳŀǊƪŜǝƴƎΚ 

V ²ƘƛŎƘ ŘƛƎƛǘŀƭ ǘŜŎƘƴƻƭƻƎƛŜǎ ǿƻǳƭŘ ōŜ Ƴƻǎǘ ǎǳƛǘŀōƭŜ ŦƻǊ ǇƘƻǘƻƎǊŀǇƘƛƴƎ ŀƴŘ ŘƛƎƛǝȊƛƴƎ ǘƘŜ 

ǇǊƻŘǳŎǘΚ 

V ²Ƙŀǘ ƛǎ ǘƘŜ Ƴƻǎǘ ǎǳƛǘŀōƭŜ ǎƻƊǿŀǊŜ ŦƻǊ ŎǊŜŀǝƴƎ ŀƴŘ ǇǊŜǎŜƴǝƴƎ ǘƘŜ ŎƻƳƳŜǊŎƛŀƭΣ ŀƴŘ ǿƘŀǘ ŀǊŜ 

ƛǘǎ ŦŜŀǘǳǊŜǎΚ 

 

tƘƻǘƻ !ƭōǳƳΥ 

      

      

         



мт 
 

      

 

¢ǊŀƛƴŜǊ ǘŜŀŎƘŜǊǎΩ ǊŜƳŀǊƪǎΥ 

!ǎ ŦŀǊ ŀǎ ǘƘŜ [ŜŀǊƴƛƴƎ Dƻŀƭǎ ŀƴŘ hōƧŜŎǝǾŜǎ ƻŦ ǘƘŜƛǊ ǇƭŀƴΣ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ŦŀŎƛƭƛǘŀǘŜŘ ǘƘŜ ǇǳǇƛƭǎ ǘƻ ǿƻǊƪ 

ƛƴ ƎǊƻǳǇǎ ŀƴŘ ŬǊǎǘƭȅ ŎƻƴŘǳŎǘ ƻƴƭƛƴŜ ǊŜǎŜŀǊŎƘ ǘƻ ƎŀǘƘŜǊ ƛƴŦƻǊƳŀǝƻƴ ŀōƻǳǘ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǝŎǎ ƻŦ ŜŎƻπ

ŦǊƛŜƴŘƭȅ ŎŀǊǎΦ ¢ƘŜȅ ƛƴǾŜǎǝƎŀǘŜŘ ŀǾŀƛƭŀōƭŜ ǊŜŎȅŎƭŀōƭŜ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǊŜŎƻǊŘŜŘ ǘƘŜƛǊ ŀŘǾŀƴǘŀƎŜǎ ŀƴŘ 

ŘƛǎŀŘǾŀƴǘŀƎŜǎ ŦƻǊ ǳǎŜ ƛƴ ŀǳǘƻƳƻǝǾŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎΦ !ƊŜǊ ŀ ōǊŀƛƴǎǘƻǊƳƛƴƎ ǎŜǎǎƛƻƴΣ ǇǳǇƛƭǎ ŜǾŀƭǳŀǘŜŘ 

ŀƴŘ ŀǇǇƭƛŜŘ ǘƘŜƛǊ ƴŜǿ ƪƴƻǿƭŜŘƎŜ ōȅ ŘŜǎƛƎƴƛƴƎ ŀƴŘ ōǳƛƭŘƛƴƎ ǘƘŜƛǊ ƻǿƴ ŎǳǎǘƻƳƛȊŜŘ ŎŀǊ ƳƻŘŜƭΦ Lƴ ŀ ƭŀǘŜǊ 

ǎǘŀƎŜΣ ǘƘŜȅ ŎƻƴŘǳŎǘŜŘ ƻƴƭƛƴŜ ǊŜǎŜŀǊŎƘΣ ōȅ ǳǎƛƴƎ ŀǊǝŬŎƛŀƭ ƛƴǘŜƭƭƛƎŜƴŎŜΣ ŘƛǎŎƻǾŜǊŜŘ ǘƘŜ Ƴƻǎǘ ǎǳƛǘŀōƭŜ ƴŜǿ 

ǘŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ ǘƘŜ ŘƛƎƛǘŀƭ ǊŜǇǊŜǎŜƴǘŀǝƻƴ ƻŦ ǘƘŜƛǊ ǇǊƻŘǳŎǘΣ ƛƴƛǝŀƭƭȅ ŜȄǇŜǊƛƳŜƴǝƴƎ ǿƛǘƘ ƻōƧŜŎǘǎ ŀǊƻǳƴŘ 

ǘƘŜƳΦ ¢ƘŜȅ ƘŀŘ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ŘƛƎƛǝȊŜ ǘƘŜƛǊ ǇǊƻŘǳŎǘ ƛƴ ǊŜŀƭπǝƳŜ ŀƴŘ ƛƴ ŀ ǎŜǩƴƎ ƻŦ ǘƘŜƛǊ ŎƘƻƛŎŜ 

όŜΦƎΦΣ ǾƛŘŜƻ ǊŜŎƻǊŘƛƴƎ ǘƘŜ ǇǊƻŘǳŎǘ ƻǊ ǇƘƻǘƻƎǊŀǇƘƛƴƎ ƛǘ ŀƴŘ ŎƻƴǾŜǊǝƴƎ ƛǘ ǘƻ о5 ǳǎƛƴƎ ǘƘŜ vπƭƻƴŜ 

ǇǊƻƎǊŀƳύΦ ¢ƘŜȅ ŦǳǊǘƘŜǊ ǊŜǎŜŀǊŎƘŜŘ ƻƴƭƛƴŜ ǘƻ ŬƴŘ ǘƘŜ Ƴƻǎǘ ǎǳƛǘŀōƭŜ ǎƻƊǿŀǊŜ όŜΦƎΦΣ tƻǿŜǊtƻƛƴǘΣ aƻǾƛŜ 

aŀƪŜǊύ ƛƴ ƻǊŘŜǊ ǘƻ ŎǊŜŀǘŜ ǘƘŜƛǊ ŀŘǾŜǊǝǎƛƴƎ ǎǇƻǘΦ !ƊŜǊ ŎƻƳǇƭŜǝƴƎ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ŀŎǝƻƴǎΣ ǘƘŜ ŎƻƳƳŜǊŎƛŀƭ 

ǿŀǎ ŬƴŀƭƛȊŜŘ ŀƴŘ ǇǊŜǎŜƴǘŜŘ όǘƘŜ ŀŘǾŜǊǝǎƛƴƎ ŎŀƳǇŀƛƎƴύΦ !ŘŘƛǝƻƴŀƭƭȅΣ ǎǘǳŘŜƴǘǎ ǿŜǊŜ ŀǎƪŜŘ ǘƻ ŜǾŀƭǳŀǘŜ 

ŀƴŘ ǾƻǘŜ ƻƴ ǘƘŜ ōŜǎǘ ŎŀƳǇŀƛƎƴΣ ǇǊƻǾƛŘƛƴƎ ŀǊƎǳƳŜƴǘǎ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜƛǊ ŎƘƻƛŎŜǎΣ ƛƴ ƻǊŘŜǊ ǘƻ ǎŜƭŜŎǘ ǘƘŜ 

ŎŀƳǇŀƛƎƴ ǘƘŀǘ ǿƛƭƭ ōŜ ǇǊŜǎŜƴǘŜŘ ŀǘ ǘƘŜ ŦŜǎǝǾŀƭΦ 

¢ƘŜ [ŜŀǊƴƛƴƎ hǳǘŎƻƳŜǎ ŀƴŘ 9ȄǇŜŎǘŜŘ wŜǎǳƭǘǎ ǿŜǊŜ ŀŘŜǉǳŀǘŜƭȅ ŀŘŘǊŜǎǎŜŘΣ ŀǎ ŀƭƭ ǇǳǇƛƭǎ ǿŜǊŜ ŀōƭŜ ǘƻ 

ŎǊŜŀǘŜ ŀ tƻǿŜǊtƻƛƴǘ ǇǊŜǎŜƴǘŀǝƻƴ ǘƻ ŘŜǎŎǊƛōŜ ŀƴŘ ŀƴŀƭȅȊŜ ǘƘŜ ǎǘŀƎŜǎ ƻŦ ǘƘŜƛǊ ŘŜǎƛƎƴ ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴ 

ǇǊƻŎŜǎǎ ƻŦ ǘƘŜƛǊ ǇǊƻƧŜŎǘΣ ǎǳŎŎŜǎǎŦǳƭƭȅ ŘŜǎƛƎƴ ŀƴŘ ŎƻƴǎǘǊǳŎǘ ǘƘŜ ǇǊƻŘǳŎǘ ŀǎ ǿŜƭƭ ŀǎ ǇƘƻǘƻƎǊŀǇƘκ 

ǾƛŘŜƻƎǊŀǇƘ ǘƘŜ ǇǊƻŘǳŎǘ ŀƴŘ ŘƛƎƛǝȊŜ ƛǘ ŀǎ ŘŜǎƛǊŜŘΦ ¢ƘŜȅ ŎƻǳƭŘ ŎƘƻƻǎŜ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŦƻǊ 

ŎǊŜŀǝƴƎ ǘƘŜƛǊ ŎƻƳƳŜǊŎƛŀƭ ŀƴŘ ǿŜǊŜ ŀōƭŜ ǘƻ ǇǊŜǎŜƴǘ ŀƭƭ ǘƘŜ ŘƛƎƛǘŀƭ ǇǊƻƎǊŀƳǎ ǳǎŜŘ ŀƴŘ ŜȄǇƭŀƛƴ ǘƘŜ 

ǊŜŀǎƻƴǎ ǘƘŀǘ ƭŜŘ ǘƻ ǘƘƻǎŜ ǎǇŜŎƛŬŎ ŎƘƻƛŎŜǎΦ 

 

5ǊŀǿōŀŎƪǎ ς /ƻƴŎƭǳǎƛƻƴ 

bƻ ǎƛƎƴƛŬŎŀƴǘ ƛǎǎǳŜǎ ŀǊƻǎŜ ŘǳǊƛƴƎ ǘƘŜ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎΦ !ƭƭ ǘƘǊŜŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ǎǳŎŎŜǎǎŦǳƭƭȅ 

ƛƳǇƭŜƳŜƴǘŜŘ ǘƘŜƛǊ [ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴΣ ŀƴŘ ǘƘŜ ƻǾŜǊŀƭƭ ŜȄǇŜǊƛŜƴŎŜ ŦƻǊ ōƻǘƘ ǘŜŀŎƘŜǊǎ ŀƴŘ ǇǳǇƛƭǎ 

ǿŀǎ ƘƛƎƘƭȅ ǇƻǎƛǝǾŜΦ 

 

 

 

 

 

 

 

 

 



му 
 

 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ р 

¢ƛǘƭŜΥ ¢ŀƭƪƛƴƎ ŀōƻǳǘ !ǇǇƭŜǎ 

¢ǊŀƛƴŜŜ ǘŜŀŎƘŜǊκŦŀŎƛƭƛǘŀǘƻǊǎ ƛƴǾƻƭǾŜŘΥ о 

5ǊƛǾƛƴƎ ǉǳŜǎǝƻƴǎΥ 

V ¢ƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŀ ƘŜŀƭǘƘȅ ŘƛŜǘ ŦƻǊ ōƻǘƘ ŎƘƛƭŘǊŜƴ ŀƴŘ ŀŘǳƭǘǎΦ 

V Iƻǿ ŘƻŜǎ ǘƘŜ ƭƻŎŀƭ ǇǊƻŘǳŎǘ ƻŦ YȅǇŜǊƻǳƴŘŀ ǇǊƻƳƻǘŜ ƘŜŀƭǘƘȅ ŜŀǝƴƎ ŀƴŘ ǿŜƭƭπōŜƛƴƎ ŦƻǊ ŎƘƛƭŘǊŜƴ 

ŀƴŘ ŀŘǳƭǘǎΣ ƛƴ ŎƻƴƧǳƴŎǝƻƴ ǿƛǘƘ ŜƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇΚ 

 

tƘƻǘƻ !ƭōǳƳΥ  

         

     

    

    



мф 
 

    

     

   

    

 

¢ǊŀƛƴŜǊ ǘŜŀŎƘŜǊǎΩ ǊŜƳŀǊƪǎΥ 

5ǳǊƛƴƎ ǘƘŜ ǇƭŀƴΩǎ ƛƳǇƭŜƳŜƴǘŀǝƻƴΣ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎκŦŀŎƛƭƛǘŀǘƻǊǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ƎǳƛŘŜŘ ǇǳǇƛƭǎ ǘƻ ǊŜǎŜŀǊŎƘ 

ŀǇǇƭŜ ōȅπǇǊƻŘǳŎǘǎΣ ƛƴǾŜǎǝƎŀǘŜ ǘƘŜƛǊ ƛƴƎǊŜŘƛŜƴǘǎ ōȅ ŀƴŀƭȅȊƛƴƎ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ ǘƘŀǘ ƳŀƪŜ ǳǇ ǘƘŜǎŜ ōȅπ

ǇǊƻŘǳŎǘǎ ŀƴŘ Ŭƴŀƭƭȅ ŘŜŎƛŘŜ ŀƴŘ ŜȄǇƭŀƛƴ ǘƘŜ Ƴƻǎǘ ǇǊƻŬǘŀōƭŜ ǇǊƻŘǳŎǘǎ ōȅ ǇǊƻǾƛŘƛƴƎ ŜǾƛŘŜƴŎŜπōŀǎŜŘ 

ŀǊƎǳƳŜƴǘǎΦ tǳǇƛƭǎ ǿŜǊŜ ŀōƭŜ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǎŜƭƭƛƴƎ ǇǊƛŎŜ ƻŦ ǘƘŜ ŎƘƻǎŜƴ ǇǊƻŘǳŎǘǎ ōŀǎŜŘ ƻƴ ǘƘŜƛǊ 

ƛƴƎǊŜŘƛŜƴǘǎ ŀƴŘ ŘŜǾŜƭƻǇ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ƳŀƪŜ ŜũŜŎǝǾŜ ŘŜŎƛǎƛƻƴǎ ǘƻ ƻǇǝƳƛȊŜ ŎƻǎǘǎΦ !ƴƻǘƘŜǊ ƭŜŀǊƴƛƴƎ 

Ǝƻŀƭǎ ŀƴŘ ƻōƧŜŎǝǾŜǎ ƻŦ ǘƘŜƛǊ ǇƭŀƴΣ ǿŀǎ ǘƘŜ ǇǳǇƛƭǎ ǘƻ ōŜ ŀōƭŜ ǘƻ ŎǊŜŀǘŜ ŀƴ ŀŘǾŜǊǝǎƛƴƎ ǇƻǎǘŜǊ ǘƻ ǇǊƻƳƻǘŜ 

ǘƘŜƛǊ ǇǊƻŘǳŎǘǎ ŀƴŘ ŀƭǎƻ ŎǊŜŀǘŜ ŀƴ ŀŘǾŜǊǝǎƛƴƎ ǎǇƻǘΦ 

 

¢ƘŜ [ŜŀǊƴƛƴƎ hǳǘŎƻƳŜǎ ŀƴŘ 9ȄǇŜŎǘŜŘ wŜǎǳƭǘǎ ǿŜǊŜ ŀŘŜǉǳŀǘŜƭȅ ŀŘŘǊŜǎǎŜŘΣ ŀǎ ǇǳǇƛƭǎ ŎƻǳƭŘ ŦǊŜŜƭȅ 

ŜȄǇǊŜǎǎ ǘƘŜƛǊ ǘƘƻǳƎƘǘǎ ŀōƻǳǘ ŀǇǇƭŜǎ όōǊŀƛƴǎǘƻǊƳƛƴƎ π ŎǊŜŀǝƴƎ ŀ ōƻŀǊŘ ǿƛǘƘ ƛŘŜŀǎύΣ ƎǊƻǳǇ ǘƘŜƛǊ ƛŘŜŀǎΣ 

ƛŘŜƴǝŦȅ ŀ ƎǊƻǳǇ ƻŦ ŀǇǇƭŜ ǇǊƻŘǳŎǘǎ ŀƴŘ ŀƴŀƭȅȊŜ ǘƘŜ ƛƴƎǊŜŘƛŜƴǘǎ ƻŦ ǘƘŜƛǊ ŎƘƻǎŜƴ ǇǊƻŘǳŎǘǎΦ ¢ƘŜȅ ǎƘƻǿŜŘ 



нл 
 

ŎƭŜŀǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜƛǊ ǘŀǎƪǎΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜƛǊ ŜƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ ǎƪƛƭƭǎΣ ŀǎ ǘƘŜȅ ǿŜǊŜ ŀƭǎƻ ŀōƭŜ ǘƻ 

ŎǊŜŀǘŜ ŀ ǘŀōƭŜ ƻǊ ƎǊŀǇƘ ǘƻ ǎƘƻǿ ǇǊƻŘǳŎǝƻƴ ŎƻǎǘǎΣ ŘŜŎƛŘŜ ƻƴ ǘƘŜ Ƴƻǎǘ ǇǊƻŬǘŀōƭŜ ǇǊƻŘǳŎǘǎ ǘƻ ǎŜƭƭ ŀƴŘ 

ǇǊŜǇŀǊŜ ƭŀōŜƭǎ ŦƻǊ ǇǊƻŘǳŎǘ ǇŀŎƪŀƎƛƴƎΦ CƛƴŀƭƭȅΣ ǘƘŜȅ ŎǊŜŀǘŜŘ ŀƴ ŀŘǾŜǊǝǎƛƴƎ ǎǇƻǘ ŀƴŘ ǇƻǎǘŜǊ ǘƻ ǇǊƻƳƻǘŜ 

ǘƘŜƛǊ ǇǊƻŘǳŎǘǎΦ 

 

5ǊŀǿōŀŎƪǎ ς /ƻƴŎƭǳǎƛƻƴ 

bƻ ǎƛƎƴƛŬŎŀƴǘ ƛǎǎǳŜǎ ŀǊƻǎŜ ŘǳǊƛƴƎ ǘƘŜ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎΦ !ƭƭ ŦƻǳǊ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ǎǳŎŎŜǎǎŦǳƭƭȅ 

ƛƳǇƭŜƳŜƴǘŜŘ ǘƘŜƛǊ [ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴΣ ŀƴŘ ǘƘŜ ƻǾŜǊŀƭƭ ŜȄǇŜǊƛŜƴŎŜ ŦƻǊ ōƻǘƘ ǘŜŀŎƘŜǊǎ ŀƴŘ ǇǳǇƛƭǎ 

ǿŀǎ ƘƛƎƘƭȅ ǇƻǎƛǝǾŜΦ 

 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ с 

¢ƛǘƭŜΥ ! ƘŜŀƭǘƘȅ ƳƛƴŘ ƛƴ ŀ ƘŜŀƭǘƘȅ ōƻŘȅ ŀǘ ǎŎƘƻƻƭ 

¢ǊŀƛƴŜŜ ǘŜŀŎƘŜǊκŦŀŎƛƭƛǘŀǘƻǊǎ ƛƴǾƻƭǾŜŘΥ н 

5ǊƛǾƛƴƎ ǉǳŜǎǝƻƴǎΥ  

V Iƻǿ Ŏŀƴ ǿŜ Ƴŀƛƴǘŀƛƴ ŀ ƘŜŀƭǘƘȅ ōƻŘȅ ƛƴ ŀ ǎŎƘƻƻƭ ŜƴǾƛǊƻƴƳŜƴǘΚ  

V ²Ƙŀǘ ǘȅǇŜǎ ƻŦ ŜȄŜǊŎƛǎŜǎ Ŏŀƴ ōŜ Ŝŀǎƛƭȅ ǇŜǊŦƻǊƳŜŘ ŘǳǊƛƴƎ ǎŎƘƻƻƭ ƘƻǳǊǎΚ 

 

¢ǊŀƛƴŜǊ ǘŜŀŎƘŜǊǎΩ ǊŜƳŀǊƪǎΥ 

¢ƘŜ ƻǾŜǊŀƭƭ Ǝƻŀƭ ƻŦ ǘƘŜ Ǉƭŀƴ ǿŀǎ ǘƻ ǇǊƻƳƻǘŜ ǇƘȅǎƛŎŀƭ ŀŎǝǾƛǘȅ ŀƴŘ ƘŜŀƭǘƘȅ Ƙŀōƛǘǎ ŀƳƻƴƎ ǎǘǳŘŜƴǘǎ ŘǳǊƛƴƎ 

ōǊŜŀƪ ǝƳŜǎΦ ¢ƘŜ ŀǇǇǊƻŀŎƘ ǿŀǎ ōȅ ƛƴŎƻǊǇƻǊŀǝƴƎ ŜƴƧƻȅŀōƭŜ ŜȄŜǊŎƛǎŜ ŀŎǝǾƛǝŜǎ ƛƴǘƻ ǘƘŜ ǎŎƘƻƻƭ ŘŀȅΦ ¢ƘŜ 

ƭŜŀǊƴƛƴƎ Ǝƻŀƭǎ ŀƴŘ ƻōƧŜŎǝǾŜǎ ŦƻǊ ǘƘŜ ǇǳǇƛƭǎ ǿŜǊŜΥ ǘƻ ōŜ ŀōƭŜ ǘƻ ǊŜǎŜŀǊŎƘ ǎǳƛǘŀōƭŜ ŀŎǝǾƛǝŜǎ ŀƴŘ 

ŜǉǳƛǇƳŜƴǘΣ ǘƻ Ŧǳƭƭȅ ƛƴǾŜǎǝƎŀǘŜ ŀƴŘ ŎƻƴǎƛŘŜǊ ŦŀŎǘƻǊǎ ƭƛƪŜ ŎƻǎǘΣ ŜŀǎŜ ƻŦ ǳǎŜΣ ŀƴŘ ŘƛŶŎǳƭǘȅΣ ǘƻ ŘŜǎƛƎƴ ŀ 

ƴŜǿ ƭŀȅƻǳǘ ŦƻǊ ǘƘŜ ǎŎƘƻƻƭȅŀǊŘ ŀƴŘ ǘƻ ǇǊŜǎŜƴǘ ǘƘŜ ǇǊƻƧŜŎǘ ǘƻ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ Ŏƭŀǎǎ ŀƴŘ ƭŀǘŜǊ ƻƴ ǘƻ ǘƘŜ 

ŜƴǝǊŜ ǎŎƘƻƻƭ ŎƻƳƳǳƴƛǘȅΦ aƻǊŜ ǎǇŜŎƛŬŎŀƭƭȅΣ ǇǳǇƛƭǎ ǎƘƻǳƭŘ ōŜ ŀōƭŜ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ōƻǳƴŘŀǊƛŜǎ ŀƴŘ ǘƘŜ 

ǘƻǘŀƭ ǎǇŀŎŜ ƻŦ ǘƘŜ ǇƭŀȅƎǊƻǳƴŘ ŀƴŘ ŀƭǎƻ ŜȄǇƭƻǊŜ ŘƛũŜǊŜƴǘ ƳŜǘƘƻŘǎ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ŀǊŜŀΣ ŜƴǎǳǊƛƴƎ ǘƘŜ 

Ƴƻǎǘ ŀŎŎǳǊŀǘŜ ǊŜǎǳƭǘǎ ŦƻǊ ǇƭŀƴƴƛƴƎ ǘƘŜ ƻǳǘŘƻƻǊ ƎȅƳΦ tǳǇƛƭǎ ǎƘƻǳƭŘ ǊŜǎŜŀǊŎƘ ƎȅƳ ŜǉǳƛǇƳŜƴǘ ōŀǎŜŘ ƻƴ 

ŀƎŜ ŀǇǇǊƻǇǊƛŀǘŜƴŜǎǎΣ ŀǾŀƛƭŀōƭŜ ǎǇŀŎŜΣ ŀƴŘ ōǳŘƎŜǘ ŀƴŘ ŎǊŜŀǘŜ ŀ Ǿƛǎǳŀƭ ǊŜǇǊŜǎŜƴǘŀǝƻƴ ƻŦ ǘƘŜƛǊ ǇǊƻǇƻǎŜŘ 

ƻǳǘŘƻƻǊ ƎȅƳΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǇƭŀŎŜƳŜƴǘ ƻŦ ŜǉǳƛǇƳŜƴǘΦ ¢ƘŜȅ ǎƘƻǳƭŘ ŎǊŜŀǘŜ ŀ ǎŎƘŜŘǳƭŜ ŦƻǊ ǇƘȅǎƛŎŀƭ 

ŀŎǝǾƛǝŜǎ ŘǳǊƛƴƎ ǊŜŎŜǎǎΣ ŜƴǎǳǊƛƴƎ ŀƭƭ ǎǘǳŘŜƴǘǎ Ŏŀƴ ǇŀǊǝŎƛǇŀǘŜΣ ŜƴǎǳǊŜ ǘƘŜȅ ŀǊŜ ǳǎƛƴƎ ǘƘŜ ŜǉǳƛǇƳŜƴǘ 

ǎŀŦŜƭȅ ŀƴŘ ŜũŜŎǝǾŜƭȅ ŀƴŘ ōŜ ŀōƭŜ ǘƻ ŘƻŎǳƳŜƴǘ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ŦŀŎƛƭƛǝŜǎ ƻŦ ǘƘŜ ƻǳǘŘƻƻǊ ƎȅƳ ŀƴŘ 

ǎƘŀǊŜ ǘƘƛǎ ƛƴŦƻǊƳŀǝƻƴ ǿƛǘƘ ƻǘƘŜǊǎΦ 

[ŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜǎ ŀƴŘ ŜȄǇŜŎǘŜŘ ǊŜǎǳƭǘǎ ǎŀǝǎŦŀŎǘƻǊȅ ƳŜǘ ōȅ ǘƘŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎκŦŀŎƛƭƛǘŀǘƻǊǎ ŀǎ ǘƘŜ 

ƎǊƻǳǇ ƻŦ ǇǳǇƛƭǎ ǿŜǊŜ ŀōƭŜ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ǇŜǊƛƳŜǘŜǊ ŀƴŘ ŀǊŜŀ ōŀǎŜŘ ƻƴ ǘƘŜ ǎŎƘƻƻƭȅŀǊŘ ŘƛŀƎǊŀƳ ŀƴŘ 

ŬƴŘ ǘƘŜ ŀǊŜŀ ƛƴ ǾŀǊƛƻǳǎ ǿŀȅǎ ǘƻ ŎǊŜŀǘŜ ŀ ŎƻǊǊŜŎǘ ŀƴŘ ŜũŜŎǝǾŜ ƻǳǘŘƻƻǊ ƎȅƳΦ tǳǇƛƭǎ ǿŜǊŜ ŀōƭŜ ǘƻ ǎŜŀǊŎƘ 

ǘƘŜ ƛƴǘŜǊƴŜǘ ŦƻǊ ƎȅƳ ŜǉǳƛǇƳŜƴǘ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜƛǊ ŀƎŜǎΣ ƛƴǎǘŀƭƭŀǝƻƴ ǎǇŀŎŜΣ ŀƴŘ ǇǳǊŎƘŀǎŜ Ŏƻǎǘ ŀƴŘ ŎƻǳƭŘ 

Ŝŀǎƛƭȅ ŘǊŀǿ όŘŜǎƛƎƴύ ǘƘŜ ƅƻƻǊ Ǉƭŀƴ ƻŦ ǘƘŜ ȅŀǊŘ ǿƛǘƘ ǘƘŜ ƻǳǘŘƻƻǊ ƎȅƳ ŀƴŘ ŜȄŜǊŎƛǎŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ 

ǇǊŜǎŜƴǘ ƛǘΦ tǳǇƛƭǎ ǇǊŜǇŀǊŜŘ ŀ ǝƳŜǘŀōƭŜ ŦƻǊ ǎǘǳŘŜƴǘ ŜȄŜǊŎƛǎŜ ŘǳǊƛƴƎ ōǊŜŀƪ ǝƳŜ ŦƻǊ ŀƭƭ ǎǘǳŘŜƴǘǎ ŀƴŘ ŎƻǳƭŘ 

ŬƴŘ ƛƴǘŜǊŜǎǝƴƎ ǿŀȅǎ ǘƻ ƳƻƴƛǘƻǊ ǘƘŀǘ ǎǘǳŘŜƴǘǎ ŀǊŜ ŜȄŜǊŎƛǎƛƴƎ ŎƻǊǊŜŎǘƭȅ ƻƴ ŀƭƭ ŜǉǳƛǇƳŜƴǘΦ CƛƴŀƭƭȅΣ ǘƘŜȅ 

ŎƻǳƭŘ ŎǊŜŀǘŜ tƻǿŜǊtƻƛƴǘ ǇǊŜǎŜƴǘŀǝƻƴ ǎƭƛŘŜǎ ƻŦ ǘƘŜ ƎȅƳ ŀƴŘ ǇǊŜǎŜƴǘ ƛǘ ǘƻ ǘƘŜ ŎƭŀǎǎΦ 

5ǊŀǿōŀŎƪǎ ς /ƻƴŎƭǳǎƛƻƴ 

bƻ ǎƛƎƴƛŬŎŀƴǘ ƛǎǎǳŜǎ ŀǊƻǎŜ ŘǳǊƛƴƎ ǘƘŜ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎΦ .ƻǘƘ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ǎǳŎŎŜǎǎŦǳƭƭȅ 

ƛƳǇƭŜƳŜƴǘŜŘ ǘƘŜƛǊ [ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴΣ ŀƴŘ ǘƘŜ ƻǾŜǊŀƭƭ ŜȄǇŜǊƛŜƴŎŜ ŦƻǊ ōƻǘƘ ǘŜŀŎƘŜǊǎ ŀƴŘ ǇǳǇƛƭǎ 

ǿŀǎ ƘƛƎƘƭȅ ǇƻǎƛǝǾŜΦ 

 



нм 
 

 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ т 

¢ƛǘƭŜΥ ¢ƘŜ {ƛƎƴŀƭ 5ŜǘŜŎǝǾŜ  

¢ǊŀƛƴŜŜ ǘŜŀŎƘŜǊκŦŀŎƛƭƛǘŀǘƻǊǎ ƛƴǾƻƭǾŜŘΥ н 

5ǊƛǾƛƴƎ ǉǳŜǎǝƻƴǎΥ  

V Iƻǿ ǿŀǎ ǘƘŜ ōŜƭƭ ƛƴ ǘƘŜ Ǉŀǎǘ ŀƴŘ Ƙƻǿ ƛǎ ƛǘ ƴƻǿΚ 

V Iƻǿ Ŏŀƴ ǿŜ ǊŜǇƭŀŎŜ ƻǳǊ ōŜƭƭ ǿƛǘƘ ŀ ǎƛƎƴŀƭΚ 

V ²ƘƛŎƘ ƳǳǎƛŎŀƭ ƛƴǎǘǊǳƳŜƴǘ ǿƻǳƭŘ ǎƻǳƴŘ Ƴƻǎǘ ōŜŀǳǝŦǳƭ ǘƻ ȅƻǳǊ ŜŀǊǎ ŦƻǊ ŀ ōŜƭƭ ǎƻǳƴŘΚ 

V Iƻǿ ƛǎ ǎƻǳƴŘ ǘǊŀƴǎƳƛǧŜŘΚ 

V ²Ƙŀǘ ƛǎ ƛǘǎ ŦǳƴŎǝƻƴ ǎƻ ǘƘŀǘ ŀƭƭ ǎǘǳŘŜƴǘǎ ŀǊŜ ƴƻǝŬŜŘ ōȅ ƛǘΚ 

 

tƘƻǘƻ !ƭōǳƳΥ 

     

     

      

       



нн 
 

 

¢ǊŀƛƴŜǊ ǘŜŀŎƘŜǊǎΩ ǊŜƳŀǊƪǎΥ 

¢ƘŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎκŦŀŎƛƭƛǘŀǘƻǊǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ƎǳƛŘŜŘ ǇǳǇƛƭǎ ƛƴ ŀŎƘƛŜǾƛƴƎ ǘƘŜ ƭŜŀǊƴƛƴƎ Ǝƻŀƭǎ ŀƴŘ 

ƻōƧŜŎǝǾŜǎ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜƛǊ ǇƭŀƴΦ ¢ƘǊƻǳƎƘ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘƛǎ ƭŜŀǊƴƛƴƎ ŀƴŘ ŎǊŜŀǝǾƛǘȅ ǇƭŀƴΣ 

ǇǳǇƛƭǎ ŬǊƳƭȅ ƎǊŀǎǇŜŘ ŀƴŘ Ŧǳƭƭȅ ǳƴŘŜǊǎǘƻƻŘ ǘƘŜ ǘƻǇƛŎ όǇǳǇƛƭǎ ǎƘƻǳƭŘ ƘŀǾŜ ŀ ŎƭŜŀǊ ƎǊŀǎǇ ƻŦ ǘƘŜ ǎǳōƧŜŎǘ 

ƳŀǧŜǊ ǘƘŜȅ ŀǊŜ ǿƻǊƪƛƴƎ ƻƴύΦ ¢ƘŜȅ ŎƻƭƭŜŎǘ ƳŜŀǎǳǊŜƳŜƴǘǎ όǘƘŜȅ ǿŜǊŜ ŀōƭŜ ǘƻ ǳǎŜ ƳŜŀǎǳǊƛƴƎ ǘƻƻƭǎ ǘƻ 

ƎŀǘƘŜǊ ŀŎŎǳǊŀǘŜ Řŀǘŀ ŀōƻǳǘ ŀ ǇƘȅǎƛŎŀƭ ǎǇŀŎŜύΦ tǳǇƛƭǎ ŎǊŜŀǘŜŘ ŀ ƅƻƻǊ ǇƭŀƴΣ ŀǎ ǘƘŜȅ ǿŜǊŜ ŀōƭŜ ǘƻ Ǿƛǎǳŀƭƭȅ 

ǊŜǇǊŜǎŜƴǘ ŀ ǎǇŀŎŜ ƻǊ ƻōƧŜŎǘ ǳǎƛƴƎ ŀ ŘǊŀǿƛƴƎΦ !ƭǎƻ ǘƘŜȅ ƭŜŀǊƴŜŘ Ƙƻǿ ǘƻ ŎƘƻƻǎŜ ǘƘŜ ǊƛƎƘǘ ǘŜŎƘƴƻƭƻƎȅΣ 

ŦƻǊƳǳƭŀǘŜ ŀƴŘ ŜǾŀƭǳŀǘŜ ƘȅǇƻǘƘŜǎŜǎ όƳŀƪŜ ŜŘǳŎŀǘŜŘ ƎǳŜǎǎŜǎ ŀƴŘ ǘŜǎǘ ǘƘŜƳ ǘƻ ŬƴŘ ǘƘŜ ōŜǎǘ ǎƻƭǳǝƻƴύΣ 

ǎǳǇǇƻǊǘ ǘƘŜƛǊ ŎƘƻƛŎŜǎ όŜȄǇƭŀƛƴ ǘƘŜƛǊ ǊŜŀǎƻƴƛƴƎ ōŜƘƛƴŘ ǘƘŜƛǊ ŘŜŎƛǎƛƻƴǎύΣ ŀƴŘ ŘŜǾŜƭƻǇ ŎǊƛǝŎŀƭ ǘƘƛƴƪƛƴƎ 

όŀƴŀƭȅȊŜ ƛƴŦƻǊƳŀǝƻƴ ŀƴŘ ƳŀƪŜ ƛƴŦƻǊƳŜŘ ƧǳŘƎƳŜƴǘǎύΦ  

¢ƘŜ [ŜŀǊƴƛƴƎ hǳǘŎƻƳŜǎ ŀƴŘ 9ȄǇŜŎǘŜŘ wŜǎǳƭǘǎ ǿŜǊŜ ŀŘŜǉǳŀǘŜƭȅ ŀŘŘǊŜǎǎŜŘΣ ŀǎ ǇǳǇƛƭǎ ŎƻǳƭŘ ŎǊŜŀǘŜ ŀ 

tƻǿŜǊtƻƛƴǘ ǇǊŜǎŜƴǘŀǝƻƴ ǿƘŜǊŜ ǘƘŜȅ ŘŜǎŎǊƛōŜ ŀƴŘ ŀƴŀƭȅȊŜ ǘƘŜ ǎǘŜǇǎ ƛƴǾƻƭǾŜŘ ƛƴ ŘŜǎƛƎƴƛƴƎ ŀƴŘ ŎǊŜŀǝƴƎ 

ǘƘŜƛǊ ǇǊƻƧŜŎǘΣ ŘŜǎƛƎƴ ŀƴŘ ŎƻƴǎǘǊǳŎǘ ǘƘŜ ǇǊƻŘǳŎǘΣ ǇƘƻǘƻƎǊŀǇƘ ƻǊ ǾƛŘŜƻ ǘƘŜ ǇǊƻŘǳŎǘΣ ŎŀǇǘǳǊŜ ƛƳŀƎŜǎ ƻǊ 

ǾƛŘŜƻǎ ƻŦ ǘƘŜ ŎƻƳǇƭŜǘŜŘ ǇǊƻŘǳŎǘ ŦƻǊ ŘƛƎƛǘŀƭ ǳǎŜ ŀƴŘ ŎƘƻƻǎŜ ŀ ǎǳƛǘŀōƭŜ ŜƴǾƛǊƻƴƳŜƴǘ όǎŜƭŜŎǘ ǘƘŜ ōŜǎǘ 

ōŀŎƪƎǊƻǳƴŘ ƻǊ ǎŜǩƴƎύ ŦƻǊ ǘƘŜƛǊ ŀŘǾŜǊǝǎŜƳŜƴǘΦ tǳǇƛƭǎ ǇǊŜǎŜƴǘŜŘ ǘƘŜ ǎƻƊǿŀǊŜ ǳǎŜŘ όŜȄǇƭŀƛƴŜŘ ǿƘƛŎƘ 

ŘƛƎƛǘŀƭ ǇǊƻƎǊŀƳǎ ǘƘŜȅ ǳǎŜŘ ŀƴŘ ǿƘȅ ǘƘŜȅ ŎƘƻǎŜ ǘƘƻǎŜ ǎǇŜŎƛŬŎ ƻƴŜǎύ ŀƴŘ ŎǊŜŀǘŜŘ ŀ ŎƻƳƳŜǊŎƛŀƭ όŀ 

ŎƻƳǇƭŜǘŜ ŀŘǾŜǊǝǎŜƳŜƴǘ ǘƻ ǇǊƻƳƻǘŜ ǘƘŜƛǊ ǳƴƛǉǳŜ ǇǊƻŘǳŎǘύΦ 

 

5ǊŀǿōŀŎƪǎ ς /ƻƴŎƭǳǎƛƻƴ 

¢ƘŜ Ǉƭŀƴ ǿŀǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ƛƳǇƭŜƳŜƴǘŜŘ ŀǎ ǘƘŜ ǘƘǊŜŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎκŦŀŎƛƭƛǘŀǘƻǊǎ ŜũŜŎǝǾŜƭȅ ŜƴƎŀƎŜŘ 

ǘƘŜ ǇǳǇƛƭǎ ƛƴ ǘƘŜ ŜƴǝǊŜ ǇǊƻŎŜǎǎΣ ƛƴǎǇƛǊƛƴƎ ŎǊŜŀǝǾƛǘȅ ŀƴŘ Ŧǳƭƭ ǇŀǊǝŎƛǇŀǝƻƴΦ ¢ƘŜ Ŭƴŀƭ ǇǊŜǎŜƴǘŀǝƻƴǎ ǿŜǊŜ 

ŀǘ ŀ ƘƛƎƘ ƭŜǾŜƭΣ ƎƛǾŜƴ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ōƻǘƘ ǘŜŀŎƘŜǊǎ ŀƴŘ ǇǳǇƛƭǎ ƻƴƭȅ ƘŀŘ ǘǿƻ оπƘƻǳǊ ǎŜǎǎƛƻƴǎ ŦƻǊ ǘƘŜ ǿƘƻƭŜ 

ǇǊƻŎŜŘǳǊŜΦ 

 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ у 

¢ƛǘƭŜΥ /ŀƴ ǿŜ ōŜŀǘ ǘƘŜ ŎƭƻŎƪ ƻŦ ŘƛǎŀǎǘŜǊΚ 

¢ǊŀƛƴŜŜ ǘŜŀŎƘŜǊκŦŀŎƛƭƛǘŀǘƻǊǎ ƛƴǾƻƭǾŜŘΥ о 

5ǊƛǾƛƴƎ ǉǳŜǎǝƻƴǎΥ 

¢ƘŜǊŜ ƛǎ ŀƴ ǳǊƎŜƴǘ ƴŜŜŘ ǘƻ ŜǎŎŀǇŜ ŘƛǎŀǎǘŜǊΦ Cŀǎǘ ŦŀǎƘƛƻƴ ƛǎ Ŏƻƴǝƴǳƻǳǎƭȅ ŀŘŘƛƴƎ ŀ ƘŜŀǾȅ ōǳǊŘŜƴ ǘƻ ǘƘŜ 

ŜƴǾƛǊƻƴƳŜƴǘΦ ¢ƘŜ ǊŀǇƛŘ ǇǊƻŘǳŎǝƻƴ ƻŦ ƴŜǿΣ ŎƘŜŀǇ ŎƭƻǘƘƛƴƎ ǘƘŀǘ ƛǎ ŀǾŀƛƭŀōƭŜ ǘƻ ŎƻƴǎǳƳŜǊǎ ǿƛǘƘƛƴ ǿŜŜƪǎ 

ƴŜƎŀǝǾŜƭȅ ƛƳǇŀŎǘǎ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ƛƴ Ƴŀƴȅ ǿŀȅǎΦ 

V /ŀƴ ŬƴŘ ŀ ǿŀȅ ǘƻ ǎƭƻǿ Řƻǿƴ ǘƘŜ ŎƭƻŎƪ ƻǊ ŜǾŜƴ ǘǳǊƴ ǘƘŜ ƘŀƴŘǎ ōŀŎƪΣ ƎƛǾƛƴƎ ǎƻƳŜ ƘƻǇŜ ŦƻǊ ǘƘŜ 

ŦǳǘǳǊŜ ƻŦ 9ŀǊǘƘΚ 

tƘƻǘƻ !ƭōǳƳΥ 

      



но 
 

     

    

    

     

 

¢ǊŀƛƴŜǊ ǘŜŀŎƘŜǊǎΩ ǊŜƳŀǊƪǎΥ 

¢ƘŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ƎǳƛŘŜŘ ǇǳǇƛƭǎ ƛƴ ŀŎƘƛŜǾƛƴƎ ǘƘŜ ƭŜŀǊƴƛƴƎ Ǝƻŀƭǎ ŀƴŘ ƻōƧŜŎǝǾŜǎ ƻǳǘƭƛƴŜŘ 

ƛƴ ǘƘŜƛǊ ǇƭŀƴΦ ¢ƘǊƻǳƎƘ ǘƘƛǎ ǇǊƻŎŜǎǎΣ ǇǳǇƛƭǎ ŎƻǳƭŘ ŘƛǎǝƴƎǳƛǎƘ Ŧŀǎǘ ŦŀǎƘƛƻƴ ŦǊƻƳ ǎǳǎǘŀƛƴŀōƭŜ ŦŀǎƘƛƻƴΣ 

ǇŀǊǝŎƛǇŀǘŜ ƛƴ ŀ ŘŜōŀǘŜΣ ŀǊƎǳƛƴƎ ŦƻǊ ƻǊ ŀƎŀƛƴǎǘ ǎǇŜŎƛŬŎ ǇƻǎƛǝƻƴǎκƻǇƛƴƛƻƴǎ ǊŜƭŀǘŜŘ ǘƻ ōǳȅƛƴƎ ǎŜŎƻƴŘπ

ƘŀƴŘ όǳǎŜŘύ ǇǊƻŘǳŎǘǎΦ ¢ƘŜȅ ŘŜǾŜƭƻǇŜŘ ŀ ƴŀǊǊŀǝǾŜκǇƭƻǘΣ ǇǊŜŦŜǊŀōƭȅ ǊŜƭŀǘŜŘ ǘƻ Ŧŀǎǘ ŦŀǎƘƛƻƴΣ ŦƻǊ ǘƘŜƛǊ 

ŜǎŎŀǇŜ ǊƻƻƳǎΦ ¢ƘŜȅ ŘŜǎƛƎƴŜŘ ǘƘŜƛǊ ŜǎŎŀǇŜ ǊƻƻƳǎ ƛƴ tƻǿŜǊtƻƛƴǘ ǳǎƛƴƎ ƘȅǇŜǊƭƛƴƪǎ ŀƴŘ ǘƘŜȅ ŎƻǳƭŘ ŎƭŜŀǊƭȅ 

ǇǊŜǎŜƴǘ ǘƘŜƛǊ ŜǎŎŀǇŜ ǊƻƻƳǎ ǘƻ ǘƘŜ ŀǳŘƛŜƴŎŜΦ  

¢ƘŜ [ŜŀǊƴƛƴƎ hǳǘŎƻƳŜǎ ŀƴŘ 9ȄǇŜŎǘŜŘ wŜǎǳƭǘǎ ǿŜǊŜ ŀŘŜǉǳŀǘŜƭȅ ŀŘŘǊŜǎǎŜŘΣ ŀǎ ǇǳǇƛƭǎ ŎƻǳƭŘ ŜǾŀƭǳŀǘŜ 

ŀƴŘ ǊŜŎƻƴǎƛŘŜǊ ǘƘŜƛǊ ƻǿƴ Ǉƻǎƛǝƻƴǎ ƻƴ Ŧŀǎǘ ŦŀǎƘƛƻƴ όǘƘŜȅ ƘŀǾŜ ǇǊŜǾƛƻǳǎƭȅ ŦƻǊƳŜŘ ƻǇƛƴƛƻƴǎ ŀōƻǳǘ Ŧŀǎǘ 

ŦŀǎƘƛƻƴΣ ŀƴŘ ǘƘŜȅ ǿŜǊŜ ōŜƛƴƎ ŀǎƪŜŘ ǘƻ ŜȄŀƳƛƴŜ ǘƘŜǎŜ ƻǇƛƴƛƻƴǎ ƳƻǊŜ ŎǊƛǝŎŀƭƭȅύΦ tǳǇƛƭǎ ŘŜǎƛƎƴŜŘ ŀƴŘ 

ŘŜǾŜƭƻǇŜŘ ŀƴ ŜǎŎŀǇŜ ǊƻƻƳ ǳǎƛƴƎ tƻǿŜǊtƻƛƴǘ όǘƘƛǎ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ ǘŀǎƪ ƛƴǾƻƭǾŜǎ ŎǊŜŀǝƴƎ ŀ ǾƛǊǘǳŀƭ ƻǊ 

ǇƘȅǎƛŎŀƭ ŜǎŎŀǇŜ ǊƻƻƳ ǳǎƛƴƎ ǘƘŜ ǇǊŜǎŜƴǘŀǝƻƴ ǎƻƊǿŀǊŜ tƻǿŜǊtƻƛƴǘύΦ ¢ƘŜ ǇǳǇƛƭǎ ŎǊŜŀǘŜŘ ǇǳȊȊƭŜǎΣ ǊƛŘŘƭŜǎΣ 

ŀƴŘ ŀ ǎǘƻǊȅƭƛƴŜ ǿƛǘƘƛƴ ǘƘŜ tƻǿŜǊtƻƛƴǘ ǎƭƛŘŜǎΦ ¢ƘŜȅ ŎƻǳƭŘ ŀƭǎƻ ǇǊŀŎǝŎŜ ŜǎŎŀǇƛƴƎ ŦǊƻƳ ǘƘŜ ǊƻƻƳǎ 

ŘŜǾŜƭƻǇŜŘ ōȅ ǘƘŜƛǊ ŎƭŀǎǎƳŀǘŜǎ όŀƊŜǊ ŎǊŜŀǝƴƎ ǘƘŜƛǊ ƻǿƴ ŜǎŎŀǇŜ ǊƻƻƳǎΣ ǘƘŜ ǇŀǊǝŎƛǇŀƴǘǎ ƘŀŘ ǘƘŜ 



нп 
 

ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǘǊȅ ŀƴŘ ǎƻƭǾŜ ǘƘŜ ǇǳȊȊƭŜǎ ŎǊŜŀǘŜŘ ōȅ ǘƘŜ ƻǘƘŜǊ ǇǳǇƛƭǎκǘŜŀƳǎύΦ Lƴ ǘƘƛǎ ǿŀȅΣ ǘƘŜȅ ƘŀŘ ǘƘŜ 

ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ƘŀǾŜ ǘƘŜƛǊ ŘŜǎƛƎƴǎ ǘŜǎǘŜŘ ŦƻǊ ǘƘŜƛǊ ŜũŜŎǝǾŜƴŜǎǎ ōȅ ƻǘƘŜǊǎ ŀƴŘ ǊŜŎŜƛǾŜ ŦŜŜŘōŀŎƪ ŦƻǊ 

ŦǳǊǘƘŜǊ ƛƳǇǊƻǾŜƳŜƴǘ ŀƴŘ ǊŜƳŜŘƛŜǎΦ  

 

5ǊŀǿōŀŎƪǎ ς /ƻƴŎƭǳǎƛƻƴ 

¢ƘŜ Ǉƭŀƴ ǿŀǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ƛƳǇƭŜƳŜƴǘŜŘ ŀǎ ǘƘŜ ǘƘǊŜŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎκŦŀŎƛƭƛǘŀǘƻǊǎ ŜũŜŎǝǾŜƭȅ ŜƴƎŀƎŜŘ 

ǘƘŜ ǇǳǇƛƭǎ ƛƴ ǘƘŜ ŜƴǝǊŜ ǇǊƻŎŜǎǎΣ ƛƴǎǇƛǊƛƴƎ ŎǊŜŀǝǾƛǘȅ ŀƴŘ Ŧǳƭƭ ǇŀǊǝŎƛǇŀǝƻƴΦ ¢ƘŜ Ŭƴŀƭ ǇǊŜǎŜƴǘŀǝƻƴǎ ǿŜǊŜ 

ŀǘ ŀ ƘƛƎƘ ƭŜǾŜƭΣ ƎƛǾŜƴ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ōƻǘƘ ǘŜŀŎƘŜǊǎ ŀƴŘ ǇǳǇƛƭǎ ƻƴƭȅ ƘŀŘ ǘǿƻ оπƘƻǳǊ ǎŜǎǎƛƻƴǎ ŦƻǊ ǘƘŜ ǿƘƻƭŜ 

ǇǊƻŎŜŘǳǊŜΦ 

 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ ф 

¢ƛǘƭŜΥ 5ŜǎƛƎƴ ƻŦ ŀ {ǇŀŎŜ Iŀōƛǘŀǘ ŦƻǊ ǘƘŜ !ǊǘŜƳƛǎ LLL aƛǎǎƛƻƴ ǘƻ ǘƘŜ aƻƻƴ 

¢ǊŀƛƴŜŜ ǘŜŀŎƘŜǊκŦŀŎƛƭƛǘŀǘƻǊǎ ƛƴǾƻƭǾŜŘΥ о 

5ǊƛǾƛƴƎ ǉǳŜǎǝƻƴǎΥ  

V Lǎ ƛǘ ǇƻǎǎƛōƭŜ ǘƻ ŎǊŜŀǘŜ ŀ ǎǇŀŎŜ ǎǘŀǝƻƴ ǘƘŀǘ ƛǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭƭȅ ŦǊƛŜƴŘƭȅ ŀƴŘ Ŏŀƴ ǎǳǇǇƻǊǘ ƘǳƳŀƴ 

ƭƛŦŜΚ 

V ²Ƙŀǘ ǇŀǊŀƳŜǘŜǊǎ ǎƘƻǳƭŘ ǿŜ ŎƻƴǎƛŘŜǊ ǘƻ ŎǊŜŀǘŜ ŀƴ ŜƴŜǊƎȅπŜŶŎƛŜƴǘ ǎǇŀŎŜŎǊŀƊΚ 

 

tƘƻǘƻ !ƭōǳƳΥ 
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¢ǊŀƛƴŜǊ ǘŜŀŎƘŜǊǎΩ ǊŜƳŀǊƪǎ 

¢ƘŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ƎǳƛŘŜŘ ǇǳǇƛƭǎ ƛƴ ŀŎƘƛŜǾƛƴƎ ǘƘŜ ƭŜŀǊƴƛƴƎ Ǝƻŀƭǎ ŀƴŘ ƻōƧŜŎǝǾŜǎ ƻǳǘƭƛƴŜŘ 

ƛƴ ǘƘŜƛǊ ǇƭŀƴΦ ¢ƘǊƻǳƎƘ ǘƘƛǎ ǇǊƻŎŜǎǎΣ ǎƘƻǿŜŘ ƎƻƻŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀƴŘ ŀǇǇƭȅƛƴƎ ƎŜƻƳŜǘǊƛŎ ǇǊƛƴŎƛǇƭŜǎ ǘƻ 

ƻǇǝƳƛȊŜ ǎǇŀŎŜΣ ƭŜŀǊƴŜŘ ŀƴŘ ǇǊŀŎǝŎŜŘ ǎǘǊǳŎǘǳǊŀƭ ŎƻƴǎǘǊǳŎǝƻƴ ǘŜŎƘƴƛǉǳŜǎΦ !ƭǎƻ ƎŀƛƴƛƴƎ ǇǊŀŎǝŎŀƭ 

ŜȄǇŜǊƛŜƴŎŜ ǿƛǘƘ ōŀǎƛŎ ŜƭŜŎǘǊƛŎŀƭ ŎƛǊŎǳƛǘǎ ŀƴŘ ǎǘǊŜƴƎǘƘŜƴƛƴƎ ǘŜŀƳǿƻǊƪΣ ǇǊƻōƭŜƳπǎƻƭǾƛƴƎΣ ŀƴŘ 

ǇǊŜǎŜƴǘŀǝƻƴ ǎƪƛƭƭǎ ǿƘŜǊŜ ŀŘŘƛǝƻƴŀƭ Ǝƻŀƭǎ ƻŦ ǘƘŜ [ϧ/ ǇƭŀƴΦ 

¢ƘŜ ƭŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜǎ ŀƴŘ ŜȄǇŜŎǘŜŘ ǊŜǎǳƭǘǎ ǿŜǊŜ ƳŜǘ ŀǎ ǇǳǇƛƭǎ ǿŜǊŜ ŀōƭŜ ǘƻ ŎŀƭŎǳƭŀǘŜ ǾƻƭǳƳŜǎ ŀƴŘ 

ǎǳǊŦŀŎŜ ŀǊŜŀǎΣ ŘŜǎƛƎƴ ŀƴŘ ōǳƛƭŘ ŀ ǎǘŀōƭŜ ǎǘǊǳŎǘǳǊŀƭ ƳƻŘŜƭΣ ŀǎ ǿŜƭƭ ŀǎ ōŜ ŀōƭŜ ǘƻ ŎǊŜŀǘŜ ǎƘŀǇŜǎ ƛƴ 

¢ƛƴƪŜǊŎŀŘ ŀƴŘ ǎŜƴŘ ǘƘŜƳ ŦƻǊ о5 ǇǊƛƴǝƴƎΦ tǳǇƛƭǎ ŎǊŜŀǘŜŘ ŦǳƴŎǝƻƴŀƭ ŜƭŜŎǘǊƛŎŀƭ ŎƛǊŎǳƛǘǎ ǿƛǘƘ [95ǎ ŀƴŘ 

ŦŀƴǎΣ ŀŘŜǉǳŀǘŜƭȅ ǇǊŜǎŜƴǘŜŘ ǘƘŜƛǊ ǇǊƻƧŜŎǘǎ ŀƴŘ ǎǘŀȅŜŘ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎΦ 

5ǊŀǿōŀŎƪǎ ς /ƻƴŎƭǳǎƛƻƴ 

¢ƘŜ Ǉƭŀƴ ǿŀǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ƛƳǇƭŜƳŜƴǘŜŘ ŀǎ ǘƘŜ ǘƘǊŜŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎκŦŀŎƛƭƛǘŀǘƻǊǎ ŜũŜŎǝǾŜƭȅ ŜƴƎŀƎŜŘ 

ǘƘŜ ǇǳǇƛƭǎ ƛƴ ǘƘŜ ŜƴǝǊŜ ǇǊƻŎŜǎǎΣ ƛƴǎǇƛǊƛƴƎ ŎǊŜŀǝǾƛǘȅ ŀƴŘ Ŧǳƭƭ ǇŀǊǝŎƛǇŀǝƻƴΦ ¢ƘŜ Ŭƴŀƭ ǇǊŜǎŜƴǘŀǝƻƴǎ ǿŜǊŜ 

ŀǘ ŀ ƘƛƎƘ ƭŜǾŜƭΣ ƎƛǾŜƴ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ōƻǘƘ ǘŜŀŎƘŜǊǎ ŀƴŘ ǇǳǇƛƭǎ ƻƴƭȅ ƘŀŘ ǘǿƻ оπƘƻǳǊ ǎŜǎǎƛƻƴǎ ŦƻǊ ǘƘŜ ǿƘƻƭŜ 

ǇǊƻŎŜŘǳǊŜΦ 

 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ мл 

¢ƛǘƭŜΥ ¢ƘŜ ƴƻƛǎŜ ƭŜǾŜƭ ƛǎ ƻũ ǘƘŜ ŎƘŀǊǘǎΦ 

¢ǊŀƛƴŜŜ ǘŜŀŎƘŜǊκŦŀŎƛƭƛǘŀǘƻǊǎ ƛƴǾƻƭǾŜŘΥ о 

5ǊƛǾƛƴƎ ǉǳŜǎǝƻƴǎΥ  

V ²Ƙŀǘ Ŏŀƴ ǿŜ Řƻ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ǇǊƻōƭŜƳ ǘƘŀǘ ǘƘŜ ǎŎƘƻƻƭ ǳƴƛǘ ƛǎ ŦŀŎƛƴƎΣ ŀƴŘ ǿƘŀǘ ƛǎ ǘƘŜ Ƴƻǎǘ 

ŎƻǎǘπŜũŜŎǝǾŜ ǎƻƭǳǝƻƴΚ 

 

¢ǊŀƛƴŜǊ ǘŜŀŎƘŜǊǎΩ ǊŜƳŀǊƪǎ 

¢ƘŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ƎǳƛŘŜŘ ǇǳǇƛƭǎ ƛƴ ŀŎƘƛŜǾƛƴƎ ǘƘŜ ƭŜŀǊƴƛƴƎ Ǝƻŀƭǎ ŀƴŘ ƻōƧŜŎǝǾŜǎ ƻǳǘƭƛƴŜŘ 

ƛƴ ǘƘŜƛǊ ǇƭŀƴΦ ¢ƘǊƻǳƎƘ ǘƘƛǎ ǇǊƻŎŜǎǎΣ ǇǳǇƛƭǎ ŎƻǳƭŘ ƛŘŜƴǝŦȅ ŀƴŘ ǳǝƭƛȊŜ ŎƻƴǾŜƴǝƻƴŀƭ ǳƴƛǘǎ ƻŦ ƭŜƴƎǘƘ 



нс 
 

ƳŜŀǎǳǊŜƳŜƴǘΣ ŎƻƴǎǘǊǳŎǘ ƎǊŀǇƘǎ ŀƴŘ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ǇŜǊƛƳŜǘŜǊ ŀƴŘ ŀǊŜŀ ƻŦ ǊŜŎǘŀƴƎƭŜǎ ŀƴŘ ǎǉǳŀǊŜǎΦ ¢ƘŜȅ 

ǿŜǊŜ ŀōƭŜ ǘƻ ƛŘŜƴǝŦȅ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŀƴŘ ŘƛƳŜƴǎƛƻƴǎ ƻŦ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛǎǎǳŜΣ ƛƴǾŜǎǝƎŀǘŜ ŀƴŘ ǊŜŎƻǊŘ 

ǎƻƭǳǝƻƴǎ ǘƻ ƭƛƳƛǘ ǘƘŜ ǇǊƻōƭŜƳ ƻŦ ƴƻƛǎŜ Ǉƻƭƭǳǝƻƴ ŀƴŘ ŀǊƎǳŜ ǘƻ ǎǳǇǇƻǊǘ ǎƻƭǳǝƻƴǎ ǘƻ ƭƛƳƛǘ ǘƘŜ ǇǊƻōƭŜƳ 

ƻŦ ƴƻƛǎŜ Ǉƻƭƭǳǝƻƴ ƛƴ ǘƘŜ ǎŎƘƻƻƭ ǳƴƛǘΦ ¢ƘŜȅ ǎƘƻǿŜŘ ƎƻƻŘ ǳǎŜ ŘƛƎƛǘŀƭ ǘŜŎƘƴƻƭƻƎƛŜǎ ǘƻ ǎƻƭǾŜ ǇǊƻōƭŜƳǎΣ 

ǇǊŜǎŜƴǘ ǊŜǎǳƭǘǎΣ ŀƴŘ ǇǊƻŘǳŎŜ ǿƻǊƪΦ ¢ƘŜ ǇǳǇƛƭǎ ŎƻǳƭŘ ŎǊŜŀǘŜ ǇƻǎǘŜǊǎ ǳǎƛƴƎ ŀ ŘƛƎƛǘŀƭ ǘƻƻƭΣ ǇǊŜǎŜƴǝƴƎ ǘƘŜ 

ǇǊƻōƭŜƳǎ ŎŀǳǎŜŘ ōȅ ƴƻƛǎŜ Ǉƻƭƭǳǝƻƴ ŦƻǊ ƘǳƳŀƴǎΣ ǎŜŀǊŎƘ ǘƘŜ ƛƴǘŜǊƴŜǘ ŦƻǊ ǾŀǊƛƻǳǎ ǇǊƛŎŜǎ ƻŦ 

ǎƻǳƴŘǇǊƻƻŬƴƎ ƳŀǘŜǊƛŀƭǎ ŦƻǊ ŜȄǘŜǊƛƻǊ ǿŀƭƭǎ ŀƴŘ ŎƘƻƻǎŜ ǘƘŜ Ƴƻǎǘ ŀũƻǊŘŀōƭŜ ƻǇǝƻƴ ŀƴŘ ǳǎŜ ŀ ƳŀǇ ǎŎŀƭŜ 

ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ŀŎǘǳŀƭ ƭŜƴƎǘƘ ƻŦ ŀ ƘƛƎƘǿŀȅΦ ¢ƘŜȅ ŎƻǳƭŘ ŜȄǇǊŜǎǎ ŀƴŘ ƧǳǎǝŦȅ ƻǇƛƴƛƻƴǎ ŀōƻǳǘ ǘƘŜƛǊ ƻǿƴ 

ǿƻǊƪ ŀƴŘ ǘƘŜ ǿƻǊƪ ƻŦ ǘƘŜƛǊ ŎƭŀǎǎƳŀǘŜǎ ƛƴ ŀ ŘŜƳƻŎǊŀǝŎ ŎƭƛƳŀǘŜ ŀǎ ǿŜƭƭ ŀǎ ǿǊƛǘŜ ŀ ƭŜǧŜǊ ŦƻƭƭƻǿƛƴƎ ŀƴ 

ŀǊƎǳƳŜƴǘŀǝǾŜ ǎǘǊǳŎǘǳǊŜΦ ¢ƘŜȅ ŘŜǾŜƭƻǇŜŘ ŜȄŎŜƭƭŜƴǘ ǎƪƛƭƭǎ ƛƴ ŎƻƳƳǳƴƛŎŀǝƻƴΣ ŘƛŀƭƻƎǳŜΣ ŎƻƻǇŜǊŀǝƻƴΣ 

ŎƻƭƭŜŎǝǾƛǎƳΣ ŀƴŘ ǇŀǊǝŎƛǇŀǝƻƴΦ 

¢ƘŜ ƭŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜǎ ŀƴŘ ŜȄǇŜŎǘŜŘ ǊŜǎǳƭǘǎ ǿŜǊŜ ƳŜǘ ŀǎ ǇǳǇƛƭǎ Ŧǳƭƭȅ ǳƴŘŜǊǎǘƻƻŘ ǘƘŜ ǇǊƻōƭŜƳ ǘƘŀǘ 

ƴƻƛǎŜ ŎǊŜŀǘŜǎ ƛƴ ǘƘŜ ǎŎƘƻƻƭ ŀƴŘ ŀƊŜǊ ƛƴǾŜǎǝƎŀǝƻƴΣ ǘƘŜȅ ǿŜǊŜ ŀōƭŜ ǘƻ ǊŜŎƻǊŘ ƛǘǎ ŜũŜŎǘǎ ŀƴŘ ǇƻǎǎƛōƭŜ 

ǎƻƭǳǝƻƴǎ όƛŘŜƴǝŦȅ ǘƘŜ ǎǇŜŎƛŬŎ ƴƻƛǎŜ ƛǎǎǳŜǎ ƛƴ ǘƘŜƛǊ ǎŎƘƻƻƭΣ ǊŜǎŜŀǊŎƘ ǘƘŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ǘƘƛǎ ƴƻƛǎŜΣ 

ōǊŀƛƴǎǘƻǊƳ ƛŘŜŀǎ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ǇǊƻōƭŜƳ ŀƴŘ ǳǎŜ ŀ ŘƛƎƛǘŀƭ ŀǇǇƭƛŎŀǝƻƴ ǘƻ ƳŜŀǎǳǊŜ ǎƻǳƴŘ ƛƴǘŜƴǎƛǘȅ ŀƴŘ 

ŎǊŜŀǘŜ ƎǊŀǇƘǎ ōŀǎŜŘ ƻƴ ǘƘŜƛǊ ǊŜǎǳƭǘǎύΦ tǳǇƛƭǎ ǳǎŜŘ ǘŜŎƘƴƻƭƻƎȅ ǘƻ ŎƻƭƭŜŎǘ ǉǳŀƴǝǘŀǝǾŜ Řŀǘŀ ŀōƻǳǘ ƴƻƛǎŜ 

ƭŜǾŜƭǎ όǾƛǎǳŀƭƛȊŜ ǘƘƛǎ Řŀǘŀ ǘƘǊƻǳƎƘ ƎǊŀǇƘΣ ŘŜǎƛƎƴ ǇƻǎǘŜǊǎ ƻǊ ŎǊŜŀǘŜ ǇǊŜǎŜƴǘŀǝƻƴǎ ŀōƻǳǘ ǘƘŜ ŜũŜŎǘǎ ƻŦ 

ƴƻƛǎŜ Ǉƻƭƭǳǝƻƴ ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǇŜƻǇƭŜύΦ tǳǇƛƭǎ ŎƻƳƳǳƴƛŎŀǘŜŘ ǿŜƭƭ ŀƭƭ ǘƘŜƛǊ ŬƴŘƛƴƎǎ ōƻǘƘ 

Ǿƛǎǳŀƭƭȅ ŀƴŘ ǾŜǊōŀƭƭȅ όǊŀƛǎŜ ŀǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜ ƛǎǎǳŜΣ ǊŜǎŜŀǊŎƘ ǘƘŜ ǇǊƛŎŜǎ ƻŦ ǎƻǳƴŘ ōŀǊǊƛŜǊǎ ŀƴŘ 

ǎƻǳƴŘǇǊƻƻŬƴƎ ǇŀƴŜƭǎ ŀƴŘ ŎƘƻƻǎŜ ǘƘŜ Ƴƻǎǘ ŎƻǎǘπŜũŜŎǝǾŜ ƳŀǘŜǊƛŀƭύΦ tǳǇƛƭǎ ŘŜǾŜƭƻǇŜŘ ōǳŘƎŜǝƴƎ ǎƪƛƭƭǎ 

όǊŜǎŜŀǊŎƘ ŀƴŘ ŎƻƳǇŀǊŜ ŘƛũŜǊŜƴǘ ǇǊƻŘǳŎǘǎ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŀōǎƻǊǇǝƻƴ ŀƴŘ ǊŜƅŜŎǝƻƴ ƻŦ ǎƻǳƴŘ 

ǿƘŜƴ ƛǘ ŜƴŎƻǳƴǘŜǊǎ ŘƛũŜǊŜƴǘ ƳŀǘŜǊƛŀƭǎύΦ tǳǇƛƭǎ ƭŜŀǊƴŜŘ ŀōƻǳǘ ǘƘŜ ǎŎƛŜƴŎŜ ōŜƘƛƴŘ ǎƻǳƴŘǇǊƻƻŬƴƎ 

όŎŀƭŎǳƭŀǘŜ ǘƘŜ ǘƻǘŀƭ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ƘƛƎƘǿŀȅ ŀƴŘ ǘƘŜ ǘƻǘŀƭ ŀǊŜŀ ƻŦ ǘƘŜ ǎŎƘƻƻƭϥǎ ŜȄǘŜǊƛƻǊ ǿŀƭƭǎ ǘƻ ŬƴŘ ǘƘŜ 

ǘƻǘŀƭ Ŏƻǎǘ ƻŦ ƛƳǇƭŜƳŜƴǝƴƎ ǘƘŜ ǎƻƭǳǝƻƴǎύΦ tǳǇƛƭǎ ŀǇǇƭƛŜŘ ƳŀǘƘ ǎƪƛƭƭǎ ǘƻ ŀ ǊŜŀƭπǿƻǊƭŘ ǇǊƻōƭŜƳ όŜǎǝƳŀǘŜ 

ǘƘŜ Ŏƻǎǘ ƻŦ ǘƘŜƛǊ ǇǊƻǇƻǎŜŘ ǎƻƭǳǝƻƴǎΣ ōǳƛƭŘ ŀ ƳƻŘŜƭ ƻŦ ǘƘŜ ǎŎƘƻƻƭΣ ǇƭŀŎƛƴƎ ǘƘŜ ǇǊƻǇƻǎŜŘ ƳŀǘŜǊƛŀƭǎ ƻƴ ƛǘ 

ŜΦƎΦΣ ǎƻǳƴŘ ōŀǊǊƛŜǊǎΣ ǎƻǳƴŘǇǊƻƻŬƴƎ ǇŀƴŜƭǎΣ ǘǊŜŜǎύΦ tǳǇƛƭǎ ǾƛǎǳŀƭƛȊŜŘ ǘƘŜƛǊ ǎƻƭǳǝƻƴǎ ƛƴ ŀ ǘŀƴƎƛōƭŜ ǿŀȅ 

όŘǊŀƊ ŀ ŦƻǊƳŀƭ ƭŜǧŜǊ ǘƻ ǘƘŜ ǊŜƭŜǾŀƴǘ ƳƛƴƛǎǘǊȅ ŀƴŘ ǎŎƘƻƻƭ ōƻŀǊŘ ǘƻ ǇǊŜǎŜƴǘ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜƛǊ ǇǊƻƧŜŎǘύΦ 

tǳǇƛƭǎ ŘŜǾŜƭƻǇŜŘ ǘƘŜƛǊ ǿǊƛǝƴƎ ŀƴŘ ŎƻƳƳǳƴƛŎŀǝƻƴ ǎƪƛƭƭǎ όŀŘǾƻŎŀǘŜ ŦƻǊ ǘƘŜƛǊ ǇǊƻǇƻǎŜŘ ǎƻƭǳǝƻƴǎύΦ 

5ǊŀǿōŀŎƪǎ ς /ƻƴŎƭǳǎƛƻƴ 

¢ƘŜ Ǉƭŀƴ ǿŀǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ƛƳǇƭŜƳŜƴǘŜŘ ŀǎ ǘƘŜ ǘƘǊŜŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎκŦŀŎƛƭƛǘŀǘƻǊǎ ŜũŜŎǝǾŜƭȅ ŜƴƎŀƎŜŘ 

ǘƘŜ ǇǳǇƛƭǎ ƛƴ ǘƘŜ ŜƴǝǊŜ ǇǊƻŎŜǎǎΣ ƛƴǎǇƛǊƛƴƎ ŎǊŜŀǝǾƛǘȅ ŀƴŘ Ŧǳƭƭ ǇŀǊǝŎƛǇŀǝƻƴΦ ¢ƘŜ Ŭƴŀƭ ǇǊŜǎŜƴǘŀǝƻƴǎ ǿŜǊŜ 

ŀǘ ŀ ƘƛƎƘ ƭŜǾŜƭΣ ƎƛǾŜƴ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ōƻǘƘ ǘŜŀŎƘŜǊǎ ŀƴŘ ǇǳǇƛƭǎ ƻƴƭȅ ƘŀŘ ǘǿƻ оπƘƻǳǊ ǎŜǎǎƛƻƴǎ ŦƻǊ ǘƘŜ ǿƘƻƭŜ 

ǇǊƻŎŜŘǳǊŜΦ 

 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ мм 

¢ƛǘƭŜΥ {ǳƳƳŜǊ ǾŀŎŀǝƻƴǎ ƛƴ /ȅǇǊǳǎ ǿƛǘƘƛƴ ǘƘŜ ŦǊŀƳŜǿƻǊƪ ƻŦ ǘƘŜ Ƨƻƛƴǘƭȅ ƻǊƎŀƴƛȊŜŘ hƭȅƳǇƛŎ DŀƳŜǎ 

¢ǊŀƛƴŜŜ ǘŜŀŎƘŜǊκŦŀŎƛƭƛǘŀǘƻǊǎ ƛƴǾƻƭǾŜŘΥ о 

5ǊƛǾƛƴƎ ǉǳŜǎǝƻƴǎΥ  

V /ŀƴ ǳƴǳǎŜŘ ƭŀƴŘǎ ƛƴ ǾŀǊƛƻǳǎ ǊŜƎƛƻƴǎ ƻŦ /ȅǇǊǳǎ ōŜ ǳǝƭƛȊŜŘΥ Lǎ ƛǘ ǇƻǎǎƛōƭŜ ǘƻ ƳŀƪŜ ǳǎŜ ƻŦ ǾŀŎŀƴǘ 

ƭŀƴŘ ƛƴ ŘƛũŜǊŜƴǘ ǇŀǊǘǎ ƻŦ /ȅǇǊǳǎΚ 

V ¢ƻ Ƙƻǎǘ hƭȅƳǇƛŎ ǎǇƻǊǘǎΥ ǘƻ ƘƻƭŘ hƭȅƳǇƛŎ ƎŀƳŜǎ ƻǊ ŎƻƳǇŜǝǝƻƴǎΚ 

V ²ƛǘƘƛƴ ŀ ōǳŘƎŜǘΥ ǿƛǘƘƻǳǘ ŜȄŎŜŜŘƛƴƎ ŀ ǎǇŜŎƛŬŎ ŀƳƻǳƴǘ ƻŦ ƳƻƴŜȅΚ 

V ²ƘƛƭŜ ǾƛǎƛǘƻǊǎ Ŏŀƴ ŎƻƳōƛƴŜ ǘƘŜƛǊ ǾŀŎŀǝƻƴǎΥ ŀƴŘ ŀǘ ǘƘŜ ǎŀƳŜ ǝƳŜΣ Ŏŀƴ ǘƻǳǊƛǎǘǎ ŜƴƧƻȅ ǘƘŜƛǊ 

ƘƻƭƛŘŀȅǎΚ 

 

 

 



нт 
 

 

tƘƻǘƻ !ƭōǳƳΥ 

      

     

      

 

¢ǊŀƛƴŜǊ ǘŜŀŎƘŜǊǎΩ ǊŜƳŀǊƪǎ 

[ŜŀǊƴƛƴƎ ƻōƧŜŎǝǾŜǎ ŀƴŘ Ǝƻŀƭǎ ǿŜǊŜ ƳŜǘ ŀǎ ǇǳǇƛƭǎ ƻǊƎŀƴƛȊŜŘ ǘƻǳǊƛǎǘ ǇŀŎƪŀƎŜǎΣ ƎƛǾƛƴƎ ǇǊƛƻǊƛǘȅ ǘƻ 

ǇǊƻƳƻǝƴƎ /ȅǇǊǳǎ ŀǎ ŀ ǘƻǳǊƛǎǘ ŘŜǎǝƴŀǝƻƴ όǘƘƛǎ ƛƴǾƻƭǾŜŘ ŎǊŜŀǝƴƎ ǘǊŀǾŜƭ ǇŀŎƪŀƎŜǎ ǘƘŀǘ ƛƴŎƭǳŘŜ ǾŀǊƛƻǳǎ 

ŀŎǝǾƛǝŜǎΣ ŀŎŎƻƳƳƻŘŀǝƻƴǎΣ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜǎύΦ ¢ƘŜȅ ƘŀŘ ǘƻ ŦƻŎǳǎ Ƴŀƛƴƭȅ ƻƴ ƳŀǊƪŜǝƴƎ /ȅǇǊǳǎ ǘƻ ŀǧǊŀŎǘ 

ƳƻǊŜ ǘƻǳǊƛǎǘǎΦ tǳǇƛƭǎ ŀƭǎƻ ƘŀŘ ǘƻ ǎƻƭǾŜ ǇǊƻōƭŜƳǎ ǊŜƭŀǘŜŘ ǘƻ ǇŜǊŎŜƴǘŀƎŜǎ όǘƘƛǎ ƛƴǾƻƭǾŜŘ ŎŀƭŎǳƭŀǝƴƎ ŀƴŘ 

ŀƴŀƭȅȊƛƴƎ ŬƴŀƴŎƛŀƭ ŘŀǘŀΣ ǎǳŎƘ ŀǎ ǇǊƻŬǘǎ ŀƴŘ ƭƻǎǎŜǎύΦ ¢ƘŜȅ ŎǊŜŀǘŜŘ ōǳŘƎŜǘǎΣ ŎŀƭŎǳƭŀǝƴƎ ŎƻǎǘǎΣ ŀƴŘ 

ŘŜǘŜǊƳƛƴƛƴƎ ǇǊƛŎƛƴƎ ǎǘǊŀǘŜƎƛŜǎΣ ǘƘŜȅ ŎƻƭƭŜŎǘŜŘ ŀƴŘ ǊŜŎƻǊŘŜŘ Řŀǘŀ ǳǎƛƴƎ ǾŀǊƛƻǳǎ ƳŜǘƘƻŘǎΣ ǎǳŎƘ ŀǎ 

ƻōǎŜǊǾŀǝƻƴ ŀƴŘ ƳŜŀǎǳǊŜƳŜƴǘκǊŜŎƻǊŘƛƴƎ όǘƘƛǎ ƛƴǾƻƭǾŜŘ ƎŀǘƘŜǊƛƴƎ ƛƴŦƻǊƳŀǝƻƴ ǘƘǊƻǳƎƘ ŘƛǊŜŎǘ 

ƻōǎŜǊǾŀǝƻƴ ƻǊ ōȅ ǳǎƛƴƎ ƳŜŀǎǳǊƛƴƎ ǘƻƻƭǎ π ǘƘŜ Řŀǘŀ ŎƻǳƭŘ ōŜ ŀƴȅǘƘƛƴƎ ŦǊƻƳ ŎǳǎǘƻƳŜǊ ǇǊŜŦŜǊŜƴŎŜǎ ǘƻ 

ǎŀƭŜǎ ŬƎǳǊŜǎύΦ tǳǇƛƭǎ ŎƻƴŘǳŎǘŜŘ ƳŀǊƪŜǘ ǊŜǎŜŀǊŎƘΣ ǇǊƻŎŜǎǎ ŜŎƻƴƻƳƛŎ ŘŀǘŀΣ ŀƴŘ ŘǊŜǿ ŎƻƴŎƭǳǎƛƻƴǎ όǘƘƛǎ 

ƛƴǾƻƭǾŜŘ ǎǘǳŘȅƛƴƎ ǘƘŜ ƳŀǊƪŜǘ ǘƻ ƛŘŜƴǝŦȅ ǘǊŜƴŘǎ ŀƴŘ ƻǇǇƻǊǘǳƴƛǝŜǎ π ƛǘ ƛƴŎƭǳŘŜŘ ŀƴŀƭȅȊƛƴƎ Řŀǘŀ ǘƻ ƳŀƪŜ 

ƛƴŦƻǊƳŜŘ ōǳǎƛƴŜǎǎ ŘŜŎƛǎƛƻƴǎύΦ 

¢ƘŜ ƭŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜǎ ŀƴŘ ŜȄǇŜŎǘŜŘ ǊŜǎǳƭǘǎ ǿŜǊŜ ƳƻǊŜ ǘƘŀƴ ǎŀǝǎŦŀŎǘƻǊȅ ŀǎ ǇǳǇƛƭǎ ǇŜǊŦƻǊƳŜŘ ŀ 

ŬƴŀƴŎƛŀƭ ǎǘǳŘȅ ƻŦ ǘƻǳǊƛǎƳ ǇŀŎƪŀƎŜǎ όǘƘƛǎ ƛƴǾƻƭǾŜŘ ŀƴŀƭȅȊƛƴƎ ǘƘŜ Ŏƻǎǘǎ ŀƴŘ ǇƻǘŜƴǝŀƭ ǊŜǾŜƴǳŜ ŀǎǎƻŎƛŀǘŜŘ 

ǿƛǘƘ ŘƛũŜǊŜƴǘ ǘƻǳǊƛǎƳ ǇŀŎƪŀƎŜǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜƛǊ ǇǊƻŬǘŀōƛƭƛǘȅύΦ ¢ƘŜȅ ŎƻƳǇƭŜǘŜŘ ŀ ŦŜŀǎƛōƛƭƛǘȅ ǎǘǳŘȅ ƻŦ 

ǘƘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŦƻǊ ǎǳŎƘ ŀ ǇǊƻƧŜŎǘ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƻƴŘƛǝƻƴǎ ƻŦ ǘƘŜ ŀǊŜŀ όǘƘƛǎ ƳŜŀƴǘ ŀǎǎŜǎǎƛƴƎ ǿƘŜǘƘŜǊ 

ǘƘŜ ŜȄƛǎǝƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ όŜΦƎΦΣ ǊƻŀŘǎΣ ƘƻǘŜƭǎΣ ǘǊŀƴǎǇƻǊǘŀǝƻƴύ ƛǎ ŀŘŜǉǳŀǘŜ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ǇǊƻǇƻǎŜŘ 

ǘƻǳǊƛǎƳ ǇǊƻƧŜŎǘ ŀƴŘ ƛŘŜƴǝŦȅƛƴƎ ŀƴȅ ƴŜŎŜǎǎŀǊȅ ƛƳǇǊƻǾŜƳŜƴǘǎύΦ ¢ƘŜȅ ŎǊŜŀǘŜŘ ǇƻǎǘŜǊǎΣ ¢± ŎƻƳƳŜǊŎƛŀƭǎΣ 

ŀƴŘ ǇǊŜǎŜƴǘŀǝƻƴǎ όǘƘƛǎ ƛƴǾƻƭǾŜŘ ŘŜǎƛƎƴƛƴƎ ƳŀǊƪŜǝƴƎ ƳŀǘŜǊƛŀƭǎ ǘƻ ǇǊƻƳƻǘŜ ǘƘŜ ǘƻǳǊƛǎƳ ǇǊƻƧŜŎǘ ŀƴŘ 

ŀǧǊŀŎǘ ǾƛǎƛǘƻǊǎύΦ 

 



ну 
 

5ǊŀǿōŀŎƪǎ ς /ƻƴŎƭǳǎƛƻƴ 

bƻ ǎƛƎƴƛŬŎŀƴǘ ƛǎǎǳŜǎ ŀǊƻǎŜ ŘǳǊƛƴƎ ǘƘŜ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎΦ !ƭƭ ǘƘǊŜŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ǎǳŎŎŜǎǎŦǳƭƭȅ 

ƛƳǇƭŜƳŜƴǘŜŘ ǘƘŜƛǊ [ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴΣ ŀƴŘ ǘƘŜ ƻǾŜǊŀƭƭ ŜȄǇŜǊƛŜƴŎŜ ŦƻǊ ōƻǘƘ ǘŜŀŎƘŜǊǎ ŀƴŘ ǇǳǇƛƭǎ 

ǿŀǎ ƘƛƎƘƭȅ ǇƻǎƛǝǾŜΦ 

 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ мн 

¢ƛǘƭŜΥ .ŜǾŜǊŀƎŜǎ ŦƻǊ ǘŜŜƴŀƎŜǊǎ 

¢ǊŀƛƴŜŜ ǘŜŀŎƘŜǊκŦŀŎƛƭƛǘŀǘƻǊǎ ƛƴǾƻƭǾŜŘΥ о 

5ǊƛǾƛƴƎ ǉǳŜǎǝƻƴǎΥ  

V ²ƘƛŎƘ ŘǊƛƴƪ ƎŜǘǎ ǘƘŜ Ƴƻǎǘ ƭƛƪŜǎ ŦǊƻƳ ȅƻǳΚ 

V {ǘǳŘŜƴǘǎ ƛƴŦƻǊƳ ǘƘŜ ǎŎƘƻƻƭ ŀƴŘ ǘƘŜ ǿƛŘŜǊ ŎƻƳƳǳƴƛǘȅ ŀōƻǳǘ ǘƘŜ ŜũŜŎǘǎ ƻŦ ǘƘŜƛǊ ŦŀǾƻǊƛǘŜ ŘǊƛƴƪǎ 

ƻƴ ǘƘŜƛǊ ƘŜŀƭǘƘΦ 

V ²Ƙŀǘ ƛǎ ǘƘŜ ŎƻƴŎŜƴǘǊŀǝƻƴ ƻŦ ŎŀũŜƛƴŜΣ ƎƭǳŎƻǎŜκǎǳƎŀǊΣ ǘŀǳǊƛƴŜΣ ŀƭŎƻƘƻƭΣ ŀƴŘ ǎŀƭǘ ƛƴ ǘƘŜƛǊ ŦŀǾƻǊƛǘŜ 

ŘǊƛƴƪǎΚ 

V ²Ƙŀǘ ŀǊŜ ǘƘŜ ǇƻǎƛǝǾŜκƴŜƎŀǝǾŜ ŜũŜŎǘǎκƛƳǇŀŎǘǎ ƻŦ ǘƘŜ ŀŦƻǊŜƳŜƴǝƻƴŜŘ ƛƴƎǊŜŘƛŜƴǘǎ ƻƴ ǘƘŜ 

ƘǳƳŀƴ ŀŘƻƭŜǎŎŜƴǘ ōƻŘȅ όŜǎǇŜŎƛŀƭƭȅ ǘƘŜ ƴŜǊǾƻǳǎ ŀƴŘ ŎƛǊŎǳƭŀǘƻǊȅ ǎȅǎǘŜƳǎύΚ 

V ²Ƙŀǘ ŀǊŜ ǘƘŜ ŎǊƛǘŜǊƛŀ ŦƻǊ ǎŜƭŜŎǝƴƎ ǘƘŜ ϦŎƘŀƳǇƛƻƴ ŘǊƛƴƪϦ ǘƻ ǇǊƻƳƻǘŜ ǘƘŜƛǊ ƘŜŀƭǘƘΣ ǇƘȅǎƛŎŀƭƭȅΣ 

ƳŜƴǘŀƭƭȅΣ ŀƴŘ ŜƳƻǝƻƴŀƭƭȅΚ 

 

¢ǊŀƛƴŜǊ ǘŜŀŎƘŜǊǎΩ ǊŜƳŀǊƪǎ 

¢ƘŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ƎǳƛŘŜŘ ǇǳǇƛƭǎ ƛƴ ŀŎƘƛŜǾƛƴƎ ǘƘŜ ƭŜŀǊƴƛƴƎ Ǝƻŀƭǎ ŀƴŘ ƻōƧŜŎǝǾŜǎ ƻǳǘƭƛƴŜŘ 

ƛƴ ǘƘŜƛǊ ǇƭŀƴΦ ¢ƘǊƻǳƎƘ ǘƘƛǎ ǇǊƻŎŜǎǎΣ ǇǳǇƛƭǎ ŎƻƴŘǳŎǘŜŘ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǎǘǳŘȅ ƻƴ ǘƘŜ ƘŜŀƭǘƘ ŜũŜŎǘǎ ƻŦ 

ǇƻǇǳƭŀǊ ǘŜŜƴŀƎŜ ōŜǾŜǊŀƎŜǎΦ ¢ƘŜ ǎǘŜǇǎ ƛƴǾƻƭǾŜŘΥ 

π 5ŀǘŀ /ƻƭƭŜŎǝƻƴΥ {ǘǳŘŜƴǘǎ ǿƛƭƭ ǊŜǎŜŀǊŎƘ ŀƴŘ ǊŜŎƻǊŘ ǘƘŜ ƴǳǘǊƛǝƻƴŀƭ ŎƻƴǘŜƴǘ ƻŦ ǾŀǊƛƻǳǎ ōŜǾŜǊŀƎŜǎΣ 

ŦƻŎǳǎƛƴƎ ƻƴ ƪŜȅ ƛƴƎǊŜŘƛŜƴǘǎ ƭƛƪŜ ŎŀũŜƛƴŜΣ ǎǳƎŀǊΣ ǘŀǳǊƛƴŜΣ ŀƭŎƻƘƻƭΣ ŀƴŘ ǎŀƭǘΦ 

π 9ȄǇŜǊƛƳŜƴǘŀǝƻƴΥ ¦ǎƛƴƎ ŀ ǿŀǘŜǊ ƅŜŀ ŀǎ ŀ ƳƻŘŜƭ ƻǊƎŀƴƛǎƳΣ ǎǘǳŘŜƴǘǎ ǿƛƭƭ ŎƻƴŘǳŎǘ ŀƴ ŜȄǇŜǊƛƳŜƴǘ ǘƻ 

ƻōǎŜǊǾŜ ǘƘŜ ŜũŜŎǘǎ ƻŦ ƛƴŎǊŜŀǎƛƴƎ ŎŀũŜƛƴŜ ƭŜǾŜƭǎ ƻƴ ƘŜŀǊǘ ǊŀǘŜ ŀƴŘ ƳƻǾŜƳŜƴǘΦ 

π 5ŀǘŀ !ƴŀƭȅǎƛǎΥ {ǘǳŘŜƴǘǎ ǿƛƭƭ ŀƴŀƭȅȊŜ ǘƘŜƛǊ ŎƻƭƭŜŎǘŜŘ Řŀǘŀ ŀƴŘ ǇǊŜǎŜƴǘ ǘƘŜƛǊ ŬƴŘƛƴƎǎ ƛƴ ŀ ŎƭŜŀǊ ŀƴŘ Ǿƛǎǳŀƭ 

ƳŀƴƴŜǊΣ ǳǎƛƴƎ ƎǊŀǇƘǎ ŀƴŘ ŎƘŀǊǘǎΦ 

π /ƻƴŎƭǳǎƛƻƴΥ .ŀǎŜŘ ƻƴ ǘƘŜƛǊ ǊŜǎŜŀǊŎƘ ŀƴŘ ŜȄǇŜǊƛƳŜƴǘΣ ǎǘǳŘŜƴǘǎ ǿƛƭƭ ŘǊŀǿ ŎƻƴŎƭǳǎƛƻƴǎ ŀōƻǳǘ ǘƘŜ ƘŜŀƭǘƘ 

ƛƳǇƭƛŎŀǝƻƴǎ ƻŦ ŘƛũŜǊŜƴǘ ōŜǾŜǊŀƎŜǎΣ ŜƳǇƘŀǎƛȊƛƴƎ ǘƘŜ Ǌƛǎƪǎ ƻŦ ƳƛȄƛƴƎ ŎŀũŜƛƴŜ ŀƴŘ ŀƭŎƻƘƻƭΦ 

π tǊŜǎŜƴǘŀǝƻƴΥ ¢ƘŜ ǎǘǳŘŜƴǘǎ ǿƛƭƭ ŎǊŜŀǘŜ ŀ ǇƻǎǘŜǊ ǘƻ ǎƘƻǿŎŀǎŜ ǘƘŜƛǊ ŬƴŘƛƴƎǎ ŀƴŘ ŜŘǳŎŀǘŜ ǘƘŜƛǊ ǇŜŜǊǎ 

ŀōƻǳǘ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ƳŀƪƛƴƎ ƘŜŀƭǘƘȅ ōŜǾŜǊŀƎŜ ŎƘƻƛŎŜǎΦ 

 

¢ƘŜ ƭŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜǎ ŀƴŘ ŜȄǇŜŎǘŜŘ ǊŜǎǳƭǘǎ ǿŜǊŜ ƳŜǘ ŀǎ ǇǳǇƛƭǎ Ŧǳƭƭȅ ǳƴŘŜǊǎǘƻƻŘ Ƙƻǿ ǘƻΥ  

π !ƴŀƭȅȊŜ ŘŀǘŀΥ /ƻƭƭŜŎǘ ŀƴŘ ƻǊƎŀƴƛȊŜ ƛƴŦƻǊƳŀǝƻƴ ŀōƻǳǘ ŘƛũŜǊŜƴǘ ōŜǾŜǊŀƎŜǎΦ 

π ±ƛǎǳŀƭƛȊŜ ŘŀǘŀΥ /ǊŜŀǘŜ ƎǊŀǇƘǎ ŀƴŘ ŎƘŀǊǘǎ ǘƻ ǇǊŜǎŜƴǘ ǘƘŜƛǊ ŬƴŘƛƴƎǎ ŎƭŜŀǊƭȅΦ 

π /ƻƳƳǳƴƛŎŀǘŜ ǊŜǎǳƭǘǎΥ 5ŜǎƛƎƴ ŀ ǇƻǎǘŜǊ ǘƻ ǎƘŀǊŜ ǘƘŜƛǊ ǊŜǎŜŀǊŎƘ ǿƛǘƘ ƻǘƘŜǊǎΦ 

π    aŀƪŜ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎΥ {ǳƎƎŜǎǘ ǘƘŜ Ƴƻǎǘ ǎǳƛǘŀōƭŜ ōŜǾŜǊŀƎŜǎ ŦƻǊ ǘŜŜƴŀƎŜǊǎ ōŀǎŜŘ ƻƴ ǘƘŜƛǊ  

     ŬƴŘƛƴƎǎΦ 

 

 



нф 
 

 

5ǊŀǿōŀŎƪǎ ς /ƻƴŎƭǳǎƛƻƴ 

¢ƘŜ ǎƪƛƭƭ ƻŦ ǘƘŜ ǘƘǊŜŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎκŦŀŎƛƭƛǘŀǘƻǊǎ ǿŀǎ ŜǾƛŘŜƴǘ ƛƴ ǘƘŜ ǎǳŎŎŜǎǎŦǳƭ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ 

ǇƭŀƴΦ ¢ƘŜƛǊ ŀōƛƭƛǘȅ ǘƻ ŜƴƎŀƎŜ ǇǳǇƛƭǎ ŀƴŘ ƛƴǎǇƛǊŜ ŎǊŜŀǝǾƛǘȅ ƭŜŘ ǘƻ ƘƛƎƘπǉǳŀƭƛǘȅ Ŭƴŀƭ ǇǊŜǎŜƴǘŀǝƻƴǎΣ ŘŜǎǇƛǘŜ 

ǘƘŜ ǝƳŜ ŎƻƴǎǘǊŀƛƴǘǎΦ 

 

DŜƴŜǊŀƭ ŎƻƴŎƭǳǎƛƻƴǎ π {ǳƎƎŜǎǝƻƴǎ 

hǾŜǊŀƭƭΣ ǘƘŜ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎκŦŀŎƛƭƛǘŀǘƻǊǎ ŜũŜŎǝǾŜƭȅ ƛƳǇƭŜƳŜƴǘŜŘ ǘƘŜƛǊ ƭŜŀǊƴƛƴƎ ŀƴŘ ŎǊŜŀǝǾƛǘȅ ǇƭŀƴǎΦ 
¢ƘŜ ƭŜŀǊƴƛƴƎ ƻōƧŜŎǝǾŜǎ ŀƴŘ Ǝƻŀƭǎ ǿŜǊŜ ŀŎƘƛŜǾŜŘ ǘƻ ŀ ƘƛƎƘ ǎǘŀƴŘŀǊŘΦ 

¦Ǉƻƴ ŎƻƳǇƭŜǝƻƴ ƻŦ ŜŀŎƘ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜŘǳǊŜΣ ŀƭƭ ǇǳǇƛƭǎ ŘŜƳƻƴǎǘǊŀǘŜŘ ǎƛƎƴƛŬŎŀƴǘ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ 
ǾŀǊƛƻǳǎ ǎƪƛƭƭǎΣ ƛƴŎƭǳŘƛƴƎΥ 

V LŘŜƴǝŦȅƛƴƎ ǊŜŀƭπǿƻǊƭŘ ǇǊƻōƭŜƳǎ 
V wŜǎŜŀǊŎƘƛƴƎ ŀƴŘ ŀƴŀƭȅȊƛƴƎ ǇǊƻōƭŜƳǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜƛǊ ŎŀǳǎŜǎ ŀƴŘ ŜũŜŎǘǎ 
V 5ŜǾŜƭƻǇƛƴƎ ǇǊŀŎǝŎŀƭ ŀƴŘ ŎƻǎǘπŜũŜŎǝǾŜ ǎƻƭǳǝƻƴǎ 
V 9ũŜŎǝǾŜƭȅ ŎƻƳƳǳƴƛŎŀǝƴƎ ǘƘŜƛǊ ŬƴŘƛƴƎǎ ǘƻ ǇŜŜǊǎ 
V !ŘǾƻŎŀǝƴƎ ŦƻǊ ŎƘŀƴƎŜ 

²ƘƛƭŜ ǝƳŜ ƳŀƴŀƎŜƳŜƴǘ ŎƻǳƭŘ ōŜ ƛƳǇǊƻǾŜŘΣ ǘƘƛǎ ƛǎ ǳƴŘŜǊǎǘŀƴŘŀōƭŜ ƎƛǾŜƴ ǘƘŜ ƴƻǾŜƭǘȅ ƻŦ ǘƘŜ [ŜŀǊƴ ϧ 
/ǊŜŀǝǾƛǘȅ Ǉƭŀƴǎ ŀƴŘ ǘƘŜ ŀƳōƛǝƻǳǎ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ƭŜŀǊƴƛƴƎ ƻōƧŜŎǝǾŜǎ ŀƴŘ Ǝƻŀƭǎ ǎŜǘ ōȅ ǘƘŜ ǘǊŀƛƴŜŜ 
ǘŜŀŎƘŜǊǎΦ CƻŎǳǎƛƴƎ ƻƴ ŦŜǿŜǊ ƻōƧŜŎǝǾŜǎ ǿƻǳƭŘ ŀƭƭƻǿ ŦƻǊ ƳƻǊŜ ƛƴπŘŜǇǘƘ ŜȄǇƭƻǊŀǝƻƴ ŀƴŘ ǇǊŀŎǝŎŜΦ 

Lƴ ŎƻƴŎƭǳǎƛƻƴΣ ōƻǘƘ ǘǊŀƛƴŜŜ ǘŜŀŎƘŜǊǎ ŀƴŘ ǇǳǇƛƭǎ ōŜƴŜŬǘŜŘ ǎƛƎƴƛŬŎŀƴǘƭȅ ŦǊƻƳ ǘƘŜ ŜȄǇŜǊƛŜƴŎŜΦ ¢ƘŜ 
ǎǘǳŘŜƴǘǎ ƭŜŀǊƴŜŘ ǘƻ ōŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎǘŜǿŀǊŘǎ ōȅ ŀŘŘǊŜǎǎƛƴƎ ǎǇŜŎƛŬŎ Ǝƭƻōŀƭ ƻǊ ƭƻŎŀƭ ƛǎǎǳŜǎΦ 

 

 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ол 
 

 

рΦ {¦w±9¸ hC {¢¦59b¢{Σ tw9πLat[9a9b¢!¢Lhb !b5 th{¢π

Lat[9a9b¢!¢Lhb {¦w±9¸ ¢h ¢9!/I9w{ 

 

рΦмΦ {ǳǊǾŜȅ ƻŦ ǎǘǳŘŜƴǘǎ 

¢ƘŜ орс ǎǘǳŘŜƴǘǎ ǿƘƻ ǇŀǊǝŎƛǇŀǘŜŘ ƛƴ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ {¢9!a9 Ǉƛƭƻǘ ǇǊƻƧŜŎǘΣ ǘƘŀǘ ǘƻƻƪ ǇƭŀŎŜ 

ŀǘ ǘƘŜ aŀǘƘŜƳŀǝŎǎ ŀƴŘ {¢9!a9 {ǳƳƳŜǊ {ŎƘƻƻƭ ƻŦ ǘƘŜ /ȅǇǊǳǎ aŀǘƘŜƳŀǝŎŀƭ {ƻŎƛŜǘȅ ƛƴ Wǳƭȅ нлнпΣ 

ǿŜǊŜ ƛƴǾƛǘŜŘ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ǇǊƻƎǊŀƳ ōȅ ŀƴǎǿŜǊƛƴƎ ǘƘŜ ǉǳŜǎǝƻƴǎ ǘƘŀǘ ǿŜ ǿƛƭƭ ǇǊŜǎŜƴǘ ōŜƭƻǿΦ 

¢ƘŜ ǎǘǳŘŜƴǘ ǇŀǊǝŎƛǇŀƴǘǎ ƛƴ ǘƘŜ {¢9!a9 Ǉƛƭƻǘ ǇǊƻƧŜŎǘ ŎƻƳŜ ŦǊƻƳ ǾŀǊƛƻǳǎ ǊŜƎƛƻƴǎ ƻŦ /ȅǇǊǳǎΣ ǿƛǘƘ ǘƘŜ 

ŦƻƭƭƻǿƛƴƎ ŘƛǎǘǊƛōǳǝƻƴΥ 

 

 

 

¶ bƛŎƻǎƛŀΥ млм ǎǘǳŘŜƴǘǎ όнуΦо҈ύ 

¶ [ƛƳŀǎǎƻƭΥ ут ǎǘǳŘŜƴǘǎ όнпΦп҈ύ 

¶ [ŀǊƴŀŎŀΥ тс ǎǘǳŘŜƴǘǎ όнмΦо҈ύ 

¶ CŀƳŀƎǳǎǘŀΥ ру ǎǘǳŘŜƴǘǎ όмсΦн҈ύ 

¶ tŀǇƘƻǎΥ оп ǎǘǳŘŜƴǘǎ όфΦр҈ύ 
 

¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǎǘǳŘŜƴǘǎ ŀǊŜ ŦǊƻƳ bƛŎƻǎƛŀΣ ŦƻƭƭƻǿŜŘ ōȅ [ƛƳŀǎǎƻƭ ŀƴŘ [ŀǊƴŀŎŀΣ ƛƴŘƛŎŀǝƴƎ ƎƻƻŘ 

ǊŜǇǊŜǎŜƴǘŀǝƻƴ ŦǊƻƳ ŀƭƭ ƻǾŜǊ ǘƘŜ ƛǎƭŀƴŘΦ 

 

 

 

 

 

 

 

28%

16%

21%

25%

10%

District:
356 responses

Nicosia

Famagusta

Larnaca

Limassol

Paphos



ом 
 

 

¢ƘŜ ŬǊǎǘ ǉǳŜǎǝƻƴ ƛƴ ǘƘŜ ǉǳŜǎǝƻƴƴŀƛǊŜ ǿŀǎ ŀōƻǳǘ ǘƘŜƛǊ ƎŜƴŜǊŀƭ ŦŜŜƭƛƴƎǎ ŦƻǊ ǘƘŜ {¢9!a9 ƭŜŀǊƴƛƴƎ 

ǇǊƻŎŜǎǎΦ ¢ƘŜ ŦŜŜŘōŀŎƪ ŦǊƻƳ ǘƘŜ орс ǎǘǳŘŜƴǘǎ ǊŜƅŜŎǘǎ ŀ ƭŀǊƎŜƭȅ ǇƻǎƛǝǾŜ ǊŜŎŜǇǝƻƴΦ ¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ 

ǊŜǎǇƻƴŘŜƴǘǎ ŜȄǇǊŜǎǎŜŘ ŦŀǾƻǳǊŀōƭŜ ƻǇƛƴƛƻƴǎΥ 

 

¶ поΦу҈ ƻŦ ǎǘǳŘŜƴǘǎ ǊŀǘŜŘ ǘƘŜƛǊ ŜȄǇŜǊƛŜƴŎŜ ŀǎ ϦtƻǎƛǝǾŜϦ 

¶ орΦм҈ ǊŀǘŜŘ ƛǘ ŀǎ Ϧ±ŜǊȅ tƻǎƛǝǾŜϦ 
 

¢ƻƎŜǘƘŜǊΣ ǘƘƛǎ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ƴŜŀǊƭȅ тф҈ ƻŦ ǎǘǳŘŜƴǘǎ ƘŀŘ ŀ ǇƻǎƛǝǾŜ ƻǊ ǾŜǊȅ ǇƻǎƛǝǾŜ ŜȄǇŜǊƛŜƴŎŜΦ hƴ ǘƘŜ 

ƻǘƘŜǊ ƘŀƴŘΣ мсΦо҈ ǇǊƻǾƛŘŜŘ ƴŜǳǘǊŀƭ ŦŜŜŘōŀŎƪΣ ǿƘƛƭŜ ŀ ǎƳŀƭƭ ƳƛƴƻǊƛǘȅΣ оΦс҈ ŀƴŘ мΦм҈Σ ǊŀǘŜŘ ǘƘŜƛǊ 

ŜȄǇŜǊƛŜƴŎŜ ŀǎ ϦbŜƎŀǝǾŜϦ ƻǊ Ϧ±ŜǊȅ bŜƎŀǝǾŜΣϦ ǊŜǎǇŜŎǝǾŜƭȅΦ ¢ƘŜǎŜ ǊŜǎǳƭǘǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ǘƘŜ ǇǊƻƎǊŀƳ ǿŀǎ 

ƎŜƴŜǊŀƭƭȅ ǿŜƭƭπǊŜŎŜƛǾŜŘΣ ǿƛǘƘ ƻǇǇƻǊǘǳƴƛǝŜǎ ŦƻǊ ŀŘŘǊŜǎǎƛƴƎ ǘƘŜ ŎƻƴŎŜǊƴǎ ƻŦ ŀ ǎƳŀƭƭ ǇŜǊŎŜƴǘŀƎŜ ƻŦ 

ǎǘǳŘŜƴǘǎ ǿƘƻ ƘŀŘ ŀ ƭŜǎǎ ŦŀǾƻǳǊŀōƭŜ ŜȄǇŜǊƛŜƴŎŜΦ 

 

¢ƘŜ ŜǾŀƭǳŀǝƻƴ ƻŦ ŎƻƳƳǳƴƛŎŀǝƻƴ ŀƴŘ ŎƻƭƭŀōƻǊŀǝƻƴ ŀƳƻƴƎ ǎǘǳŘŜƴǘǎ ŘǳǊƛƴƎ ǘƘŜ {¢9!a9 ǇǊƻƧŜŎǘ ƛǎ 

ƻǾŜǊǿƘŜƭƳƛƴƎƭȅ ǇƻǎƛǝǾŜΦ  

 

¶ поΦу҈ ƻŦ ǎǘǳŘŜƴǘǎ ǊŀǘŜŘ ǘƘŜƛǊ ŎƻƭƭŀōƻǊŀǝƻƴ ǿƛǘƘ ŎƭŀǎǎƳŀǘŜǎ ŀǎ Ϧ9ȄŎŜƭƭŜƴǘΦϦ 

¶ ооΦт҈ ǊŀǘŜŘ ƛǘ ŀǎ ϦDƻƻŘΦϦ 
 

35%

44%

16%

1) How do you feel about the STEAME learning process?
356 responses

Very positive

Positive

Neutral

Negative

Very negative

44%

34%

19%

2)How do you evaluate the communication and collaboration 
with your classmates during your work within the STEAME 
framework?
356 responses

Very good

Good

Acceptable

Poor

Very poor



он 
 

 

¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ƻǾŜǊ тт҈ ƻŦ ǇŀǊǝŎƛǇŀƴǘǎ ǿŜǊŜ ǎŀǝǎŬŜŘ ǿƛǘƘ ǘƘŜƛǊ ƛƴǘŜǊŀŎǝƻƴǎΦ !ŘŘƛǝƻƴŀƭƭȅΣ мфΦп҈ 

ǊŀǘŜŘ ǘƘŜƛǊ ŜȄǇŜǊƛŜƴŎŜ ŀǎ ϦaƻŘŜǊŀǘŜΣϦ ǿƘƛƭŜ ŀ ǎƳŀƭƭ ǇŜǊŎŜƴǘŀƎŜΣ нΦр҈ ŀƴŘ лΦс҈Σ ŦƻǳƴŘ ƛǘ ϦtƻƻǊϦ ƻǊ 

Ϧ±ŜǊȅ tƻƻǊΦϦ ¢ƘŜǎŜ ǊŜǎǳƭǘǎ ǎǳƎƎŜǎǘ ǘƘŀǘ Ƴƻǎǘ ǎǘǳŘŜƴǘǎ ŦŜƭǘ ǇƻǎƛǝǾŜƭȅ ŀōƻǳǘ ǘƘŜ ǘŜŀƳǿƻǊƪ ŀƴŘ 

ŎƻƭƭŀōƻǊŀǝƻƴ ŦƻǎǘŜǊŜŘ ǿƛǘƘƛƴ ǘƘŜ {¢9!a9 ŦǊŀƳŜǿƻǊƪΣ ǘƘƻǳƎƘ ŀ ǎƳŀƭƭ ƳƛƴƻǊƛǘȅ Ƴŀȅ ǊŜǉǳƛǊŜ ŀŘŘƛǝƻƴŀƭ 

ǎǳǇǇƻǊǘ ƛƴ ǘƘƛǎ ŀǊŜŀΦ 

¢ƘŜ ƭŜǾŜƭ ƻŦ ǎŀǝǎŦŀŎǝƻƴ ǿƛǘƘ ǘŜŀŎƘŜǊ ǎǳǇǇƻǊǘ ŘǳǊƛƴƎ ǘƘŜ {¢9!a9 ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎ ƛǎ ƘƛƎƘƭȅ ǇƻǎƛǝǾŜΦ 

 

 

¶ рмΦп҈ ƻŦ ǎǘǳŘŜƴǘǎ ǊŜǇƻǊǘŜŘ ōŜƛƴƎ Ϧ±ŜǊȅ {ŀǝǎŬŜŘϦ ǿƛǘƘ ǘƘŜ ǎǳǇǇƻǊǘ ǘƘŜȅ ǊŜŎŜƛǾŜŘ ŦǊƻƳ ǘƘŜƛǊ 

ǘŜŀŎƘŜǊǎΦ 

¶ ооΦп҈ ƛƴŘƛŎŀǘŜŘ ǘƘŜȅ ǿŜǊŜ Ϧ{ŀǝǎŬŜŘΦϦ 
 

¢Ƙƛǎ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ур҈ ƻŦ ǎǘǳŘŜƴǘǎ ŦŜƭǘ ǿŜƭƭπǎǳǇǇƻǊǘŜŘ ōȅ ǘƘŜƛǊ ǘŜŀŎƘŜǊǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ {¢9!a9 

ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎΣ ǿƛǘƘ ƻƴƭȅ лΦс҈ ŜȄǇǊŜǎǎƛƴƎ ŘƛǎǎŀǝǎŦŀŎǝƻƴΦ ¢ƘŜ ƻǾŜǊŀƭƭ ŦŜŜŘōŀŎƪ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ ǎǳŎŎŜǎǎ 

ƻŦ ǘŜŀŎƘŜǊ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ ŜƴǎǳǊƛƴƎ ŀ ǇƻǎƛǝǾŜ ƭŜŀǊƴƛƴƎ ŜȄǇŜǊƛŜƴŎŜ ŦƻǊ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǇŀǊǝŎƛǇŀƴǘǎΦ 

tŀǊǝŎƛǇŀƴǘǎ ǿŜǊŜ ǇǊƻƳǇǘŜŘ ǘƻ ƛŘŜƴǝŦȅ ŀƭƭ ŀǇǇƭƛŎŀōƭŜ ŀŘǾŀƴǘŀƎŜǎ ƻŦ ǘƘŜ {¢9!a9 ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎ ŦǊƻƳ 

ŀ ǇǊƻǾƛŘŜŘ ƭƛǎǘ ƻŦ ŜƛƎƘǘ ƻǇǝƻƴǎΦ 

 

 

51%

34%

14%

3)How satisfied are you with the support you receive from 
your teachers during the STEAME learning process?
356 responses

Very satisfied

Satisfied

Neither dissatisfied or
satisfied

Dissatisfied

Very dissatisfied
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BETTER UNDERSTANDING OF CONCEPTS               

INCREASED ENGAGEMENT IN LEARNING               

ENHANCED CREATIVITY                            

COLLABORATION WITH OTHER STUDENTS              

DEVELOPMENT OF PROBLEM-SOLVING SKILLS          

IMPROVEMENT IN CRITICAL THINKING               

BETTER DECISION-MAKING SKILLS                  

CONNECTION TO THE REAL WORLD                   



оо 
 

Advantage Number of Students  Percentage 

 Better understanding of concepts                 150 44.4% 

 Increased engagement in learning                 120 35.5% 

 Enhanced creativity                              110 32.5% 

 Collaboration with other students                105 31.1% 

 Development of problem-solving skills            95 28.1% 

 Improvement in critical thinking                 85 25.2% 

 Better decision-making skills                    75 22.2% 

 Connection to the real world                     65 18.9% 

   
 

¢ƘŜ Ƴƻǎǘ ŎƻƳƳƻƴƭȅ ǊŜŎƻƎƴƛȊŜŘ ŀŘǾŀƴǘŀƎŜǎ ƻŦ ǘƘŜ {¢9!a9 ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎ ǿŜǊŜ ƛƳǇǊƻǾŜŘ 

ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ŎƻƴŎŜǇǘǎ ŀƴŘ ǇǊƻŎŜǎǎŜǎΣ ƎǊŜŀǘŜǊ ŜƴƎŀƎŜƳŜƴǘΣ ŜƴƘŀƴŎŜŘ ŎǊŜŀǝǾƛǘȅΣ ŀƴŘ ǘƘŜ 

ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǇǊƻōƭŜƳπǎƻƭǾƛƴƎ ŀƴŘ ŎǊƛǝŎŀƭ ǘƘƛƴƪƛƴƎ ǎƪƛƭƭǎΦ ! ǎƛƎƴƛŬŎŀƴǘ ƴǳƳōŜǊ ƻŦ ǎǘǳŘŜƴǘǎ ŀƭǎƻ 

ŀǇǇǊŜŎƛŀǘŜŘ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ŎƻƭƭŀōƻǊŀǘŜ ǿƛǘƘ ǇŜŜǊǎ ŀƴŘ ŎƻƴƴŜŎǘ ƭŜŀǊƴƛƴƎ ǘƻ ǊŜŀƭπǿƻǊƭŘ ǎƛǘǳŀǝƻƴǎΦ 

{ǘǳŘŜƴǘǎ ǿŜǊŜ ŀƭǎƻ ŀǎƪŜŘ ŦƻǊ ǘƘŜƛǊ ǎǳƎƎŜǎǝƻƴǎ ŦƻǊ ƛƳǇǊƻǾƛƴƎ ǘƘŜ {¢9!a9 [ŜŀǊƴƛƴƎ tǊƻŎŜǎǎΦ ¢ƘŜ 

ŦŜŜŘōŀŎƪ ŎƻƭƭŜŎǘŜŘ ǇǊƻǾƛŘŜǎ ǾŀƭǳŀōƭŜ ƛƴǎƛƎƘǘǎ ƛƴǘƻ Ƙƻǿ ǘƘŜ {¢9!a9 ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎ Ŏŀƴ ōŜ ŜƴƘŀƴŎŜŘΦ 

¢ƘŜ Ƴŀƛƴ ŀǊŜŀǎ ƻŦ ŦƻŎǳǎ ƛƴŎƭǳŘŜ ƛƳǇǊƻǾƛƴƎ ŀŎŎŜǎǎ ǘƻ ǘŜŎƘƴƻƭƻƎȅΣ ƛƴŎǊŜŀǎƛƴƎ ƘŀƴŘǎπƻƴ ŀŎǝǾƛǝŜǎΣ 

ǇǊƻǾƛŘƛƴƎ ƳƻǊŜ ǎǘǳŘŜƴǘ ŀǳǘƻƴƻƳȅΣ ŀƴŘ ƳŀƪƛƴƎ ƛƳǇǊƻǾŜƳŜƴǘǎ ƛƴ ǘƘŜ ǎŎƘŜŘǳƭŜ ǊŜƎŀǊŘƛƴƎ ōǊŜŀƪǎ ŀƴŘ 

ǊŜǎǘ ǇŜǊƛƻŘǎΦ  

¢ŜŎƘƴƻƭƻƎȅ ŀƴŘ 9ǉǳƛǇƳŜƴǘ 

{ŜǾŜǊŀƭ ǎǘǳŘŜƴǘǎ ƛŘŜƴǝŬŜŘ ǘƘŜ ƴŜŜŘ ŦƻǊ ƛƳǇǊƻǾŜŘ ŀŎŎŜǎǎ ǘƻ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǘƻ ǎǳǇǇƻǊǘ 

ǘƘŜƛǊ ƭŜŀǊƴƛƴƎ ŜȄǇŜǊƛŜƴŎŜ ƳƻǊŜ ŜũŜŎǝǾŜƭȅΥ 

Á LƴŎǊŜŀǎŜŘ !Ǿŀƛƭŀōƛƭƛǘȅ ƻŦ /ƻƳǇǳǘŜǊǎΥ {ǘǳŘŜƴǘǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ƳƻǊŜ ŎƻƳǇǳǘŜǊǎ ǎƘƻǳƭŘ ōŜ 

ƳŀŘŜ ŀǾŀƛƭŀōƭŜ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǇǊƻƧŜŎǘ ǿƻǊƪ ŀƴŘ ŜƴǎǳǊŜ ǘƘŀǘ ŀƭƭ ǇŀǊǝŎƛǇŀƴǘǎ Ŏŀƴ ŜƴƎŀƎŜ ǿƛǘƘ ǘƘŜ 

ƴŜŎŜǎǎŀǊȅ ŘƛƎƛǘŀƭ ǘƻƻƭǎΦ 

Á wƻōƻǝŎǎ ŀƴŘ tǊŀŎǝŎŀƭ [ŜŀǊƴƛƴƎ !ŎǝǾƛǝŜǎΥ ! ƴǳƳōŜǊ ƻŦ ǎǘǳŘŜƴǘǎ ŜȄǇǊŜǎǎŜŘ ƛƴǘŜǊŜǎǘ ƛƴ ƳƻǊŜ 

ƘŀƴŘǎπƻƴ ŀŎǝǾƛǝŜǎΣ ǎǳŎƘ ŀǎ Ǌƻōƻǘ ŎƻƴǎǘǊǳŎǝƻƴ ŀƴŘ ƛƴǘŜƎǊŀǝƴƎ ǇƭŀǜƻǊƳǎ ƭƛƪŜ 9ƴƎƛƴƻ ƛƴǘƻ ǘƘŜ 

ŎǳǊǊƛŎǳƭǳƳΦ ¢ƘŜǎŜ ŀŎǝǾƛǝŜǎ ŀǊŜ ǎŜŜƴ ŀǎ ŜƴƘŀƴŎƛƴƎ ǘƘŜƛǊ ǇǊŀŎǝŎŀƭ ǎƪƛƭƭǎ ŀƴŘ ŦƻǎǘŜǊƛƴƎ 

ŜƴƎŀƎŜƳŜƴǘ ǿƛǘƘ {¢9!a9 ŎƻƴŎŜǇǘǎΦ 
 

.ǊŜŀƪǎ ŀƴŘ wŜǎǘ tŜǊƛƻŘǎ 

Á {ǘǳŘŜƴǘǎ ƘƛƎƘƭƛƎƘǘŜŘ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŀǇǇǊƻǇǊƛŀǘŜ ōǊŜŀƪǎ ŀƴŘ ǊŜǎǘ ǇŜǊƛƻŘǎ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜƛǊ 

ŦƻŎǳǎ ŀƴŘ ǇǊƻŘǳŎǝǾƛǘȅ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƭŜŀǊƴƛƴƎ ǎŜǎǎƛƻƴǎΥ 
 

{ǘǳŘŜƴǘ !ǳǘƻƴƻƳȅ ŀƴŘ 9ƴƎŀƎŜƳŜƴǘ 

aŀƴȅ ǎǘǳŘŜƴǘǎ ŜȄǇǊŜǎǎŜŘ ŀ ŘŜǎƛǊŜ ŦƻǊ ƎǊŜŀǘŜǊ ŀǳǘƻƴƻƳȅ ƛƴ ǘƘŜ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎΣ ŜƳǇƘŀǎƛȊƛƴƎ ǘƘŜ ǾŀƭǳŜ 

ƻŦ ƘŀǾƛƴƎ ƳƻǊŜ ŎƻƴǘǊƻƭ ƻǾŜǊ ǘƘŜƛǊ ǇǊƻƧŜŎǘǎ ŀƴŘ ƛƴŎǊŜŀǎŜŘ ŎƻƭƭŀōƻǊŀǝƻƴ ƻǇǇƻǊǘǳƴƛǝŜǎΥ 

Á /ƘƻƛŎŜ ƻŦ tǊƻƧŜŎǘ ¢ƻǇƛŎǎΥ {ŜǾŜǊŀƭ ǎǘǳŘŜƴǘǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ǘƘŜȅ ōŜ ƎƛǾŜƴ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ 

ǘƻ ŎƘƻƻǎŜ ǘƘŜ ǘƻǇƛŎǎ ƻŦ ǘƘŜƛǊ ǇǊƻƧŜŎǘǎΦ ¢Ƙƛǎ ŎƻǳƭŘ ǇƻǘŜƴǝŀƭƭȅ ŜƴƘŀƴŎŜ ƳƻǝǾŀǝƻƴ ŀƴŘ ŀƭƭƻǿ 

ǎǘǳŘŜƴǘǎ ǘƻ ŜƴƎŀƎŜ ƳƻǊŜ ŘŜŜǇƭȅ ǿƛǘƘ ǎǳōƧŜŎǘǎ ƻŦ ǇŜǊǎƻƴŀƭ ƛƴǘŜǊŜǎǘΦ 

Á /ƻƭƭŀōƻǊŀǝƻƴ !ŎǊƻǎǎ !ƎŜ DǊƻǳǇǎΥ ! ǎǳƎƎŜǎǝƻƴ ǿŀǎ ƳŀŘŜ ǘƻ ŜƴŀōƭŜ ŎƻƭƭŀōƻǊŀǝƻƴ ōŜǘǿŜŜƴ 

ǎǘǳŘŜƴǘǎ ƻŦ ŘƛũŜǊŜƴǘ ŀƎŜ ƎǊƻǳǇǎΦ ¢Ƙƛǎ ǿƻǳƭŘ ŦƻǎǘŜǊ ŘƛǾŜǊǎŜ ƛƴǘŜǊŀŎǝƻƴǎ ŀƴŘ ǇǊƻƳƻǘŜ ǇŜŜǊ 

ƭŜŀǊƴƛƴƎΦ 



оп 
 

Á wŀƴŘƻƳƛȊŜŘ DǊƻǳǇ !ǎǎƛƎƴƳŜƴǘǎΥ hƴŜ ǎǘǳŘŜƴǘ ǇǊƻǇƻǎŜŘ ǘƘŀǘ ǘŜŀŎƘŜǊǎ ǎƘƻǳƭŘ ŀǎǎƛƎƴ ǎǘǳŘŜƴǘǎ 

ǘƻ ǊŀƴŘƻƳ ƎǊƻǳǇǎΣ ǘƘŜǊŜōȅ ŜƴŎƻǳǊŀƎƛƴƎ ƛƴǘŜǊŀŎǝƻƴǎ ǿƛǘƘ ŀ ōǊƻŀŘŜǊ ǊŀƴƎŜ ƻŦ ǇŜŜǊǎ ŀƴŘ 

ǇǊƻƳƻǝƴƎ ǘŜŀƳǿƻǊƪ ǎƪƛƭƭǎ ŀŎǊƻǎǎ ŘƛũŜǊŜƴǘ ǎƻŎƛŀƭ ŎƛǊŎƭŜǎΦ 
 

tƻǎƛǝǾŜ CŜŜŘōŀŎƪ όbƻ LƳǇǊƻǾŜƳŜƴǘǎ bŜŜŘŜŘύ 

{ƻƳŜ ǎǘǳŘŜƴǘǎ ŜȄǇǊŜǎǎŜŘ ŎƻƳǇƭŜǘŜ ǎŀǝǎŦŀŎǝƻƴ ǿƛǘƘ ǘƘŜ ŎǳǊǊŜƴǘ ǎǘŀǘŜ ƻŦ ǘƘŜ {¢9!a9 ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎΥ 

Á {ŀǝǎŦŀŎǝƻƴ ǿƛǘƘ /ǳǊǊŜƴǘ {ŜǘǳǇΥ ! ƴǳƳōŜǊ ƻŦ ǎǘǳŘŜƴǘǎ ǊŜƳŀǊƪŜŘ ǘƘŀǘ ǘƘŜȅ ŦƻǳƴŘ ŜǾŜǊȅǘƘƛƴƎ 

ǘƻ ōŜ ǇŜǊŦŜŎǘ ŀƴŘ ŘƛŘ ƴƻǘ ǎŜŜ ŀƴȅ ƴŜŜŘ ŦƻǊ ŎƘŀƴƎŜǎ ƻǊ ƛƳǇǊƻǾŜƳŜƴǘǎΦ ¢Ƙƛǎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ŦƻǊ 

ŎŜǊǘŀƛƴ ǇŀǊǝŎƛǇŀƴǘǎΣ ǘƘŜ ŎǳǊǊŜƴǘ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ŜȄŜŎǳǝƻƴ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳ ƳŜŜǘ ǘƘŜƛǊ 

ŜȄǇŜŎǘŀǝƻƴǎ ŀƴŘ ƴŜŜŘǎΦ 
 

.ȅ ŀŘŘǊŜǎǎƛƴƎ ǘƘŜǎŜ ŀǊŜŀǎΣ ǘƘŜ {¢9!a9 ǇǊƻƎǊŀƳ Ŏŀƴ ŎƻƴǝƴǳŜ ǘƻ ŜǾƻƭǾŜ ŀƴŘ ƻũŜǊ ŀƴ ŜǾŜƴ ƳƻǊŜ 

ŜƴƎŀƎƛƴƎ ŀƴŘ ŜũŜŎǝǾŜ ŜŘǳŎŀǝƻƴŀƭ ŜȄǇŜǊƛŜƴŎŜ ŦƻǊ ŀƭƭ ǇŀǊǝŎƛǇŀƴǘǎΦ 

 

  



ор 
 

 

рΦнΦ tǊŜπƛƳǇƭŜƳŜƴǘŀǝƻƴ ǎǳǊǾŜȅ ǘƻ ǘŜŀŎƘŜǊǎ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ƛǎ ŀƴ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ŜǾŀƭǳŀǝƻƴ ǊŜǎǇƻƴǎŜǎ ǇǊƻǾƛŘŜŘ ōȅ ŜŘǳŎŀǘƻǊǎ ōŜŦƻǊŜ ǘƘŜ ŎƻƳǇƭŜǝƻƴ 

ŀƴŘ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜƛǊ [ŜŀǊƴƛƴƎ tƭŀƴǎ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ {¢9!a9 ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳΦ ¢ƘŜ ǊŜǎǇƻƴǎŜǎ 

ōŜƭƻǿ ŎƻǊǊŜǎǇƻƴŘ ǘƻ ƪŜȅ ǎǘŀǘŜƳŜƴǘǎ ǘƘŀǘ ŀǎǎŜǎǎ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳ ƻƴ ǾŀǊƛƻǳǎ ŀǎǇŜŎǘǎ ƻŦ 

ǘŜŀŎƘƛƴƎ ŀƴŘ ƭŜŀǊƴƛƴƎΦ 

 

1) I feel empowered as an educator. 

 

 
 

2) The STEAME program helped me learn new 

practices to enhance student learning.  

 
 

! ŎƻƳōƛƴŜŘ фсΦр҈ ƻŦ ǊŜǎǇƻƴŘŜƴǘǎ ŜƛǘƘŜǊ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜŘ όрмΦт҈ύ ƻǊ ŀƎǊŜŜŘ όппΦу҈ύ ǘƘŀǘ ǘƘŜ {¢9!a9 

ǇǊƻƎǊŀƳ ŜƳǇƻǿŜǊŜŘ ǘƘŜƳΣ ƛƴŘƛŎŀǝƴƎ ǘƘŀǘ ǘƘŜ Ǿŀǎǘ ƳŀƧƻǊƛǘȅ ƻŦ ŜŘǳŎŀǘƻǊǎ ŦŜŜƭ ǎǳǇǇƻǊǘŜŘ ōȅ ǘƘŜ 

ǇǊƻƎǊŀƳΦ {ƛƳƛƭŀǊƭȅΣ сф҈ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜŘ ŀƴŘ нтΦс҈ ŀƎǊŜŜŘ ǘƘŀǘ ǘƘŜ ǇǊƻƎǊŀƳ ǿŀǎ ōŜƴŜŬŎƛŀƭ ŦƻǊ ƭŜŀǊƴƛƴƎ 

ƴŜǿ ǘŜŀŎƘƛƴƎ ǇǊŀŎǝŎŜǎΣ ǿƛǘƘ ƻƴƭȅ оΦп҈ ŘƛǎŀƎǊŜŜƛƴƎ ƛƴ ōƻǘƘ ŎŀǎŜǎΦ ¢Ƙƛǎ ǎǳƎƎŜǎǘǎ ƻǾŜǊŀƭƭ ǎŀǝǎŦŀŎǝƻƴ ǿƛǘƘ 

ǘƘŜ ǇǊƻƎǊŀƳ ŀǎ ŀ ǾŀƭǳŀōƭŜ ǊŜǎƻǳǊŎŜ ŦƻǊ ŜƴƘŀƴŎƛƴƎ ǎǘǳŘŜƴǘ ƭŜŀǊƴƛƴƎΦ 

 

3) I learned to collaborate with teachers from 
other subjects.  

 

 
 

4) The training program was relevant to my 
needs.  

 

 
 

LƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ŎƻƭƭŀōƻǊŀǝƻƴ ƛǎ ŀ ƪŜȅ ǎǘǊŜƴƎǘƘ ƻŦ ǘƘŜ {¢9!a9 ǇǊƻƎǊŀƳΣ ǿƛǘƘ тнΦп҈ ƻŦ ŜŘǳŎŀǘƻǊǎ 

ǎǘǊƻƴƎƭȅ ŀƎǊŜŜƛƴƎ ŀƴŘ нтΦр҈ ŀƎǊŜŜƛƴƎ ǘƘŀǘ ǘƘŜȅ ƘŀǾŜ ǎǳŎŎŜǎǎŦǳƭƭȅ ƭŜŀǊƴŜŘ ǘƻ ŎƻƭƭŀōƻǊŀǘŜ ŀŎǊƻǎǎ 

ŘƛǎŎƛǇƭƛƴŜǎΣ ǿƘƛƭŜ ƻƴƭȅ нΦу҈ ŘƛǎŀƎǊŜŜŘΦ !ŘŘƛǝƻƴŀƭƭȅΣ ррΦм҈ ƻŦ ǊŜǎǇƻƴŘŜƴǘǎ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜŘ ǘƘŀǘ ǘƘŜ 

ǇǊƻƎǊŀƳ ƳŜǘ ǘƘŜƛǊ ǇǊƻŦŜǎǎƛƻƴŀƭ ƴŜŜŘǎΣ ǿƛǘƘ отΦф҈ ŀƎǊŜŜƛƴƎΦ !ƭǘƘƻǳƎƘ ŀ ǎƳŀƭƭ ƎǊƻǳǇ όсΦу҈ύ ŦŜƭǘ ǘƘŀǘ 

ǘƘŜƛǊ ǎǇŜŎƛŬŎ ƴŜŜŘǎ ǿŜǊŜ ƴƻǘ Ŧǳƭƭȅ ŀŘŘǊŜǎǎŜŘΣ ǘƘŜ ƻǾŜǊŀƭƭ ŎƻƴǎŜƴǎǳǎ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ ǇǊƻƎǊŀƳϥǎ ōǊƻŀŘ 

ǊŜƭŜǾŀƴŎŜ ŀƴŘ ŜũŜŎǝǾŜƴŜǎǎΦ 
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5) I feel confident in applying the content of the 
STEAME method to my students.  

 

 
 

6) The certification training program was well-
designed and interactive.  

 

 
 

aƻǎǘ ŜŘǳŎŀǘƻǊǎ ŦŜŜƭ ŎƻƴŬŘŜƴǘ ƛƴ ŀǇǇƭȅƛƴƎ ǘƘŜ {¢9!a9 ƳŜǘƘƻŘΣ ǿƛǘƘ пмΦп҈ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜƛƴƎ ŀƴŘ 

ррΦн҈ ŀƎǊŜŜƛƴƎΣ ǿƘƛƭŜ ƻƴƭȅ оΦп҈ ŘƛǎŀƎǊŜŜŘΣ ǎƘƻǿƛƴƎ ǿƛŘŜǎǇǊŜŀŘ ŎƻƴŬŘŜƴŎŜ ƛƴ ƛǘǎ ƛƳǇƭŜƳŜƴǘŀǝƻƴΦ 

{ƛƳƛƭŀǊƭȅΣ ǘƘŜ ŎŜǊǝŬŎŀǝƻƴ ǇǊƻƎǊŀƳΩǎ ŘŜǎƛƎƴ ŀƴŘ ƛƴǘŜǊŀŎǝǾƛǘȅ ǿŜǊŜ ǿŜƭƭπǊŜŎŜƛǾŜŘΣ ǿƛǘƘ пуΦн҈ ǎǘǊƻƴƎƭȅ 

ŀƎǊŜŜƛƴƎ ŀƴŘ ппΦу҈ ŀƎǊŜŜƛƴƎΣ ŀƴŘ ƻƴƭȅ ŀ ǎƳŀƭƭ ƳƛƴƻǊƛǘȅ όсΦф҈ύ ŜȄǇǊŜǎǎƛƴƎ ŘƛǎǎŀǝǎŦŀŎǝƻƴΣ ƛƴŘƛŎŀǝƴƎ ŀƴ 

ƻǾŜǊŀƭƭ ƘƛƎƘ ƭŜǾŜƭ ƻŦ ǎŀǝǎŦŀŎǝƻƴ ǿƛǘƘ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ǎǘǊǳŎǘǳǊŜΦ 

 

 

7) I would recommend the program to my 
colleagues. 

 

 
 

8) The collective professional exchange of ideas 
during the training improved my skills.  

 

 
 

!ƭƭ ǊŜǎǇƻƴŘŜƴǘǎ ƛƴŘƛŎŀǘŜŘ ŀ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ǊŜŎƻƳƳŜƴŘ ǘƘŜ ǇǊƻƎǊŀƳ ǘƻ ŎƻƭƭŜŀƎǳŜǎΣ ǿƛǘƘ сф҈ ǎǘǊƻƴƎƭȅ 

ŀƎǊŜŜƛƴƎ ŀƴŘ нтΦр҈ ŀƎǊŜŜƛƴƎΣ ǊŜƅŜŎǝƴƎ ǳƴŀƴƛƳƻǳǎ ǎǳǇǇƻǊǘ ŦƻǊ ǘƘŜ ǇǊƻƎǊŀƳΦ !ŘŘƛǝƻƴŀƭƭȅΣ Ƴƻǎǘ 

ŜŘǳŎŀǘƻǊǎ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜ ŜȄŎƘŀƴƎŜ ƻŦ ǇǊƻŦŜǎǎƛƻƴŀƭ ƻǇƛƴƛƻƴǎ ŘǳǊƛƴƎ ǘƘŜ ǘǊŀƛƴƛƴƎ ƛƳǇǊƻǾŜŘ ǘƘŜƛǊ ǎƪƛƭƭǎΣ 

ǿƛǘƘ рмΦт҈ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜƛƴƎ ŀƴŘ ппΦу҈ ŀƎǊŜŜƛƴƎΦ hƴƭȅ оΦп҈ ŘƛǎŀƎǊŜŜŘΣ ƘƛƎƘƭƛƎƘǝƴƎ ǘƘŜ ǎƛƎƴƛŬŎŀƴǘ 

ōŜƴŜŬǘ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ŎƻƭƭŀōƻǊŀǝǾŜ ŀǎǇŜŎǘ ŦƻǊ ŜƴƘŀƴŎƛƴƎ ǇŀǊǝŎƛǇŀƴǘǎϥ ǎƪƛƭƭǎΦ 
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9) The experiences from implementing the 
STEAME method (project-based learning) 
were useful in my work.  

 
 

10) During the STEAME program, I was given 
access to useful materials.  

 

 
 

 

! ƳŀƧƻǊƛǘȅ ƻŦ ŜŘǳŎŀǘƻǊǎ όсрΦс҈ύ ǎǘǊƻƴƎƭȅ ōŜƭƛŜǾŜ ǘƘŀǘ ǘƘŜƛǊ ŜȄǇŜǊƛŜƴŎŜǎ ǿƛǘƘ ǇǊƻƧŜŎǘπōŀǎŜŘ ƭŜŀǊƴƛƴƎ 

ǘƘǊƻǳƎƘ ǘƘŜ {¢9!a9 ƳŜǘƘƻŘ ǿƛƭƭ ōŜ ǳǎŜŦǳƭ ƛƴ ǘƘŜƛǊ ǿƻǊƪΣ ǿƛǘƘ опΦр҈ ŀƎǊŜŜƛƴƎΣ ǊŜƅŜŎǝƴƎ ƘƛƎƘ 

ǇŜǊŎŜƛǾŜŘ ǾŀƭǳŜ ƛƴ ǘƘŜ ƳŜǘƘƻŘΩǎ ŀǇǇƭƛŎŀǝƻƴΦ {ƛƳƛƭŀǊƭȅΣ ппΦу҈ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜ ǘƘŀǘ ǘƘŜ ƳŀǘŜǊƛŀƭǎ 

ǇǊƻǾƛŘŜŘ ŘǳǊƛƴƎ ǘƘŜ {¢9!a9 ǇǊƻƎǊŀƳ ǿŜǊŜ ǳǎŜŦǳƭΣ ǿƛǘƘ пуΦо҈ ŀƎǊŜŜƛƴƎ ŀƴŘ ƻƴƭȅ сΦф҈ ŘƛǎŀƎǊŜŜƛƴƎΣ 

ƛƴŘƛŎŀǝƴƎ ƻǾŜǊŀƭƭ ǎŀǝǎŦŀŎǝƻƴ ǿƛǘƘ ǘƘŜ ǊŜǎƻǳǊŎŜǎ ŀǾŀƛƭŀōƭŜ ŘǳǊƛƴƎ ǘƘŜ ǘǊŀƛƴƛƴƎΦ 

 

11) During this time, I have partially 
implemented the STEAME program in my 
daily teaching.  

 
 

12) I have developed my own creativity and 
learning plan during the training. 

 

 
 

 

! ǎƛƎƴƛŬŎŀƴǘ ǇƻǊǝƻƴ ƻŦ ŜŘǳŎŀǘƻǊǎ όнпΦм҈ύ ƘŀǾŜ Ŧǳƭƭȅ ƛƴǘŜƎǊŀǘŜŘ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ {¢9!a9 ǇǊƻƎǊŀƳ ƛƴǘƻ 

ǘƘŜƛǊ Řŀƛƭȅ ǘŜŀŎƘƛƴƎΣ ǿƛǘƘ руΦс҈ ŀǇǇƭȅƛƴƎ ƛǘ ǘƻ ǎƻƳŜ ŜȄǘŜƴǘΣ ǘƘƻǳƎƘ мтΦн҈ ƘŀǾŜ ƴƻǘ ȅŜǘ ŘƻƴŜ ǎƻΣ 

ǎǳƎƎŜǎǝƴƎ ǇƻǘŜƴǝŀƭ ŎƘŀƭƭŜƴƎŜǎ ƛƴ ƛƳƳŜŘƛŀǘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴΦ !ŘŘƛǝƻƴŀƭƭȅΣ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ŜŘǳŎŀǘƻǊǎ 

όотΦф҈ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜΣ руΦс҈ ŀƎǊŜŜύ ƘŀǾŜ ǎǳŎŎŜǎǎŦǳƭƭȅ ŘŜǾŜƭƻǇŜŘ ǘƘŜƛǊ ƻǿƴ /ǊŜŀǝǾƛǘȅ ŀƴŘ [ŜŀǊƴƛƴƎ 

tƭŀƴ ŘǳǊƛƴƎ ǘƘŜ ǘǊŀƛƴƛƴƎΣ ǿƛǘƘ ƻƴƭȅ оΦп҈ ŘƛǎŀƎǊŜŜƛƴƎΣ ƛƴŘƛŎŀǝƴƎ ǘƘŀǘ Ƴƻǎǘ ǇŀǊǝŎƛǇŀƴǘǎ ŦƻǳƴŘ ǘƘƛǎ ŀǎǇŜŎǘ 

ƻŦ ǘƘŜ ǇǊƻƎǊŀƳ ōƻǘƘ ŀŎƘƛŜǾŀōƭŜ ŀƴŘ ǾŀƭǳŀōƭŜΦ 

Lƴ ŎƻƴŎƭǳǎƛƻƴΣ ǘƘŜ ǇǊŜπŜǾŀƭǳŀǝƻƴ ƻŦ ǘƘŜ {¢9!a9 ǇǊƻƎǊŀƳ Ƙŀǎ ǊŜŎŜƛǾŜŘ ƻǾŜǊǿƘŜƭƳƛƴƎƭȅ ǇƻǎƛǝǾŜ 

ŦŜŜŘōŀŎƪ ŦǊƻƳ ŜŘǳŎŀǘƻǊǎΣ ǿƛǘƘ ǘƘŜ Ǿŀǎǘ ƳŀƧƻǊƛǘȅ ŦŜŜƭƛƴƎ ŜƳǇƻǿŜǊŜŘ ŀƴŘ ǎǳǇǇƻǊǘŜŘ ƛƴ ǘƘŜƛǊ 

ǇǊƻŦŜǎǎƛƻƴŀƭ ƎǊƻǿǘƘΦ bŜŀǊƭȅ ŀƭƭ ǊŜǎǇƻƴŘŜƴǘǎ ŦƻǳƴŘ ǘƘŜ ǇǊƻƎǊŀƳ ōŜƴŜŬŎƛŀƭ ŦƻǊ ƭŜŀǊƴƛƴƎ ƴŜǿ ǘŜŀŎƘƛƴƎ 

ǇǊŀŎǝŎŜǎ ŀƴŘ ǾŀƭǳŜŘ ǘƘŜ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ŎƻƭƭŀōƻǊŀǝƻƴ ƛǘ ǇǊƻƳƻǘŜǎΦ /ƻƴŬŘŜƴŎŜ ƛƴ ŀǇǇƭȅƛƴƎ ǘƘŜ 

{¢9!a9 ƳŜǘƘƻŘ ƛǎ ǿƛŘŜǎǇǊŜŀŘΣ ǿƛǘƘ Ƴƻǎǘ ǇŀǊǝŎƛǇŀƴǘǎ ǎŀǝǎŬŜŘ ǿƛǘƘ ǘƘŜ ǇǊƻƎǊŀƳϥǎ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ǘƘŜ 

ǊŜǎƻǳǊŎŜǎ ǇǊƻǾƛŘŜŘΦ ²ƘƛƭŜ ŀ ǎƳŀƭƭ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ŜŘǳŎŀǘƻǊǎ ƘŀǾŜ ȅŜǘ ǘƻ Ŧǳƭƭȅ ƛƴǘŜƎǊŀǘŜ ǘƘŜ ƳŜǘƘƻŘ ƛƴǘƻ 

ǘƘŜƛǊ Řŀƛƭȅ ǘŜŀŎƘƛƴƎΣ ǘƘŜ ƻǾŜǊŀƭƭ ŦŜŜŘōŀŎƪ ǊŜƅŜŎǘǎ ƘƛƎƘ ǎŀǝǎŦŀŎǝƻƴ ǿƛǘƘ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ǊŜƭŜǾŀƴŎŜΣ 

ǳǎŜŦǳƭƴŜǎǎΣ ŀƴŘ ƛǘǎ ǇƻǎƛǝǾŜ ƛƳǇŀŎǘ ƻƴ ǎƪƛƭƭ ŘŜǾŜƭƻǇƳŜƴǘΦ ¢ƘŜ ǳƴŀƴƛƳƻǳǎ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ǊŜŎƻƳƳŜƴŘ 

ǘƘŜ ǇǊƻƎǊŀƳ ŦǳǊǘƘŜǊ ǳƴŘŜǊǎŎƻǊŜǎ ƛǘǎ ŜũŜŎǝǾŜƴŜǎǎ ƛƴ ŜƴƘŀƴŎƛƴƎ ōƻǘƘ ǘŜŀŎƘƛƴƎ ǇǊŀŎǝŎŜǎ ŀƴŘ 

ǇǊƻŦŜǎǎƛƻƴŀƭ ŎƻƭƭŀōƻǊŀǝƻƴΦ 
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¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŀǊŜ ǘƘŜ ƪŜȅ ǎǳƎƎŜǎǝƻƴǎ ƳŀŘŜ ōȅ ŜŘǳŎŀǘƻǊǎ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ǇǊŜπŜǾŀƭǳŀǝƻƴ ǇǊƻŎŜǎǎ ŦƻǊ ǘƘŜ 

{¢9!a9 ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳΣ ōŜŦƻǊŜ ǘƘŜ ŎƻƳǇƭŜǝƻƴ ŀƴŘ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜƛǊ [ŜŀǊƴƛƴƎ tƭŀƴǎΦ ¢ƘŜ 

ŦŜŜŘōŀŎƪ ŦƻŎǳǎŜǎ ƻƴ ƛƳǇǊƻǾƛƴƎ ǘƘŜ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳ ŀƴŘ ǳƴŘŜǊǎŎƻǊŜ ǘƘŜ ƴŜŜŘ ŦƻǊ ŜƴƘŀƴŎŜŘ ǎǳǇǇƻǊǘΣ 

ǇǊŀŎǝŎŀƭ ŀǇǇƭƛŎŀǝƻƴ ƻǇǇƻǊǘǳƴƛǝŜǎΣ ŀƴŘ ƎǊŜŀǘŜǊ ŀŎŎŜǎǎƛōƛƭƛǘȅ ǿƛǘƘƛƴ ǘƘŜ {¢9!a9 ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳΣ 

ŜƴǎǳǊƛƴƎ ƛǘ Ŏŀƴ ōŜ ŜũŜŎǝǾŜƭȅ ƛƴǘŜƎǊŀǘŜŘ ƛƴǘƻ ŎƭŀǎǎǊƻƻƳ ƭŜŀǊƴƛƴƎΦ 

 

мΦ {ǘǊǳŎǘǳǊŜ ŀƴŘ ¢ƛƳƛƴƎ ƻŦ ǘƘŜ tǊƻƎǊŀƳ 

Á aƻǊŜ ¢ƛƳŜ ŦƻǊ LƳǇƭŜƳŜƴǘŀǝƻƴΥ 9ŘǳŎŀǘƻǊǎ ǊŜǉǳŜǎǘŜŘ ŀŘŘƛǝƻƴŀƭ ǝƳŜ ŦƻǊ ǇǊŀŎǝŎŜ ǿƛǘƘ ǘƘŜ ǘƻƻƭǎ 

ŀƴŘ ŀǇǇƭƛŎŀǝƻƴǎ ƛƴǘǊƻŘǳŎŜŘ ŘǳǊƛƴƎ ǘƘŜ ǘǊŀƛƴƛƴƎΣ ǘƻ ŀƭƭƻǿ ŦƻǊ ōŜǧŜǊ ŦŀƳƛƭƛŀǊƛȊŀǝƻƴΦ 

Á 9ŀǊƭƛŜǊ {ǘŀǊǘΥ tŀǊǝŎƛǇŀƴǘǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ǘƘŜ ǇǊƻƎǊŀƳ ǎƘƻǳƭŘ ōŜƎƛƴ ŜŀǊƭƛŜǊ ƛƴ ǘƘŜ ǎŎƘƻƻƭ ȅŜŀǊΣ 

ǇǊŜŦŜǊŀōƭȅ ōŜŦƻǊŜ /ƘǊƛǎǘƳŀǎΣ ǘƻ ŀǾƻƛŘ 9ƴŘƻ ȅŜŀǊ ǝƳŜ ŎƻƴǎǘǊŀƛƴǘǎΦ 

Á 9ȄǘŜƴŘŜŘ 5ǳǊŀǝƻƴΥ ¢ƘŜǊŜ ǿŀǎ ŀ ŎƻƴǎŜƴǎǳǎ ƻƴ ǘƘŜ ƴŜŜŘ ŦƻǊ ŀ ƭƻƴƎŜǊ ǇǊƻƎǊŀƳ ŘǳǊŀǝƻƴ ǘƻ ŜƴŀōƭŜ 

ƳƻǊŜ ǘƘƻǊƻǳƎƘ ǳǎŜ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǾŀǊƛƻǳǎ ŀǇǇƭƛŎŀǝƻƴǎΦ 

Á ¸ŜŀǊπǊƻǳƴŘ !ǇǇƭƛŎŀǝƻƴΥ {ƻƳŜ ŜŘǳŎŀǘƻǊǎ ǇǊƻǇƻǎŜŘ ǊǳƴƴƛƴƎ ǘƘŜ ǇǊƻƎǊŀƳ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎŎƘƻƻƭ 

ȅŜŀǊ ŀƴŘ ƛƴǾƻƭǾƛƴƎ ƳƻǊŜ ŦǊŜǉǳŜƴǘΣ ƻƴƎƻƛƴƎ ǎǳǇǇƻǊǘ ŀƴŘ ŦŜŜŘōŀŎƪ ŦǊƻƳ ǇŜŘŀƎƻƎƛŎŀƭ ŀŘǾƛǎƻǊǎΦ 
    

нΦ /ƻƴǘŜƴǘ ŀƴŘ CƻŎǳǎ 

Á aƻǊŜ tǊŀŎǝŎŀƭ ¢ǊŀƛƴƛƴƎΥ ¢ƘŜ ƴŜŜŘ ŦƻǊ ƳƻǊŜ ƘŀƴŘǎπƻƴ ǇǊŀŎǝŎŜ ǿŀǎ ŜƳǇƘŀǎƛȊŜŘΣ ǿƛǘƘ ŜŘǳŎŀǘƻǊǎ 

ŎŀƭƭƛƴƎ ŦƻǊ ǇǊŀŎǝŎŀƭΣ ǊŜŀƭπƭƛŦŜ ŀǇǇƭƛŎŀǝƻƴǎ ƻŦ {¢9!a9 ǇǊƻƧŜŎǘǎ ǿƛǘƘƛƴ ǎŎƘƻƻƭ ǎŜǩƴƎǎΦ 

Á ¢ŀǊƎŜǘŜŘ {ŜǎǎƛƻƴǎΥ aŀƴȅ ǊŜǉǳŜǎǘŜŘ ƳƻǊŜ ŦƻŎǳǎŜŘ ǎŜǎǎƛƻƴǎΣ ǇŀǊǝŎǳƭŀǊƭȅ ƻƴ ƛƴǘŜƎǊŀǝƴƎ tǊƻƧŜŎǘ 

.ŀǎŜŘ [ŜŀǊƴƛƴƎ όt.[ύ ǿƛǘƘƛƴ {¢9a ŀǇǇǊƻŀŎƘŜǎΦ 

Á [ƛǾŜ 5ŜƳƻƴǎǘǊŀǝƻƴǎΥ {ŜǾŜǊŀƭ ŜŘǳŎŀǘƻǊǎ ŜȄǇǊŜǎǎŜŘ ǘƘŜ ŘŜǎƛǊŜ ǘƻ ƻōǎŜǊǾŜ ƭƛǾŜ ŀǇǇƭƛŎŀǝƻƴǎ ƻŦ 

{¢9!a9 ǇǊƻƧŜŎǘǎ ŦƻǊ ōŜǧŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀƴŘ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƛƴ ǘƘŜƛǊ ƻǿƴ ŎƭŀǎǎǊƻƻƳǎΦ 
 

оΦ CŜŜŘōŀŎƪ ŀƴŘ {ǳǇǇƻǊǘ 

Á LƴŎǊŜŀǎŜŘ CŜŜŘōŀŎƪΥ /ƻƴǝƴǳƻǳǎ ŦŜŜŘōŀŎƪ ŀƴŘ ƎǳƛŘŀƴŎŜ ŦǊƻƳ ƛƴǎǘǊǳŎǘƻǊǎ ǿŜǊŜ ǎǳƎƎŜǎǘŜŘΣ 

ǇŀǊǝŎǳƭŀǊƭȅ ǊŜƎŀǊŘƛƴƎ ǇǊƻƧŜŎǘ Ǝƻŀƭǎ ŀƴŘ ŀŎŎŜǎǎ ǘƻ ƴŜŎŜǎǎŀǊȅ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘΦ 

Á aƻǊŜ aŜŜǝƴƎǎΥ 9ŘǳŎŀǘƻǊǎ ŀǎƪŜŘ ŦƻǊ ƳƻǊŜ ƳŜŜǝƴƎǎΣ ŜǎǇŜŎƛŀƭƭȅ ǊŜƎŀǊŘƛƴƎ !ǳƎƳŜƴǘŜŘ wŜŀƭƛǘȅ 

ό!wύ ŀƴŘ ±ƛǊǘǳŀƭ wŜŀƭƛǘȅ ό±wύ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ŀƴŘ ǇǊŀŎǝŎŀƭ ŘŜƳƻƴǎǘǊŀǝƻƴǎ ŘǳǊƛƴƎ ǎŜǎǎƛƻƴǎΦ 
 

пΦ CƭŜȄƛōƛƭƛǘȅ ŀƴŘ !ŎŎŜǎǎƛōƛƭƛǘȅ 

Á CŀŎŜ ǘƻ CŀŎŜ aŜŜǝƴƎǎΥ ! ǇǊŜŦŜǊŜƴŎŜ ǿŀǎ ŜȄǇǊŜǎǎŜŘ ŦƻǊ ƳƻǊŜ ƛƴπǇŜǊǎƻƴ ƳŜŜǝƴƎǎΣ ŀǎ ǿŜƭƭ ŀǎ 

ǘǊŀƛƴƛƴƎ ƻǾŜǊ ŦŜǿŜǊ Řŀȅǎ ǿƛǘƘ ƭƻƴƎŜǊ ǎŜǎǎƛƻƴǎΣ Ǉƻǎǎƛōƭȅ ƛƴŎƭǳŘƛƴƎ ǿŜŜƪŜƴŘ ǎŜǎǎƛƻƴǎΦ 

Á !ŎŎŜǎǎ ŦƻǊ !ƭƭ 9ŘǳŎŀǘƻǊǎΥ Lǘ ǿŀǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ǇǊƻƎǊŀƳ ǎƘƻǳƭŘ ōŜ ŜȄǘŜƴŘŜŘ ǘƻ 

ƴƻƴπŀǇǇƻƛƴǘŜŘ ŜŘǳŎŀǘƻǊǎΣ ǿƛǘƘ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ ŎƻŘŜǎ ŦƻǊ ǘƘƻǎŜ ƴƻǘ ǳƴŘŜǊ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ 

9ŘǳŎŀǝƻƴΦ aƻǊŜ ǿƛŘŜǎǇǊŜŀŘ ǇǊƻƳƻǝƻƴ ŀƴŘ ŜȄǇƻǎǳǊŜ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳ ǿŜǊŜ ŀƭǎƻ ǊŜŎƻƳƳŜƴŘŜŘ 

ǘƻ ǊŜŀŎƘ ƳƻǊŜ ŜŘǳŎŀǘƻǊǎΦ 
 

 рΦ wŜǎƻǳǊŎŜǎ ŀƴŘ 9ǉǳƛǇƳŜƴǘ 

Á tǊƻǾƛǎƛƻƴ ƻŦ 9ǉǳƛǇƳŜƴǘΥ ¢ƘŜǊŜ ǿŜǊŜ ŎƻƴŎŜǊƴǎ ŀōƻǳǘ ƛƴŀŘŜǉǳŀǘŜ ŀŎŎŜǎǎ ǘƻ ŜǎǎŜƴǝŀƭ ŜǉǳƛǇƳŜƴǘ 

ǎǳŎƘ ŀǎ ƭŀǇǘƻǇǎ ƻǊ ǘŀōƭŜǘǎ ŦƻǊ ŀƭƭ ǎǘǳŘŜƴǘǎΣ ǿƘƛŎƘ ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ ŎǊƛǝŎŀƭ ŦƻǊ ǘƘŜ ǎǳŎŎŜǎǎ ƻŦ 

{¢9!a9 ǇǊƻƧŜŎǘǎΦ 



оф 
 

Á !ŎŎŜǎǎ ǘƻ 9ŘǳŎŀǝƻƴŀƭ tǊƻƎǊŀƳǎΥ tŀǊǝŎƛǇŀƴǘǎ ǊŜǉǳŜǎǘŜŘ ŀŎŎŜǎǎ ǘƻ ǇǊƻƎǊŀƳǎ ŀƴŘ ǎƻƊǿŀǊŜ 

ƛƴǘǊƻŘǳŎŜŘ ŘǳǊƛƴƎ ǘƘŜ ǘǊŀƛƴƛƴƎΣ ŜǎǇŜŎƛŀƭƭȅ ŦƻǊ ǘƘƻǎŜ ǿƛǘƘƻǳǘ ƻŶŎƛŀƭ aƛƴƛǎǘǊȅ ŎǊŜŘŜƴǝŀƭǎΦ 
 

сΦ CǳǘǳǊŜ tǊƻƧŜŎǘǎ ŀƴŘ tŀǊǝŎƛǇŀǝƻƴ 

Á LƴǾƻƭǾŜƳŜƴǘ ƛƴ aƻǊŜ tǊƻƧŜŎǘǎΥ 9ŘǳŎŀǘƻǊǎ ŜȄǇǊŜǎǎŜŘ ƛƴǘŜǊŜǎǘ ƛƴ ǇŀǊǝŎƛǇŀǝƴƎ ƛƴ ƳƻǊŜ {¢9!a9 

ǇǊƻƧŜŎǘǎΣ Ǉƻǎǎƛōƭȅ ǿƛǘƘ ƎǳƛŘŀƴŎŜ ŦǊƻƳ ǘƘŜ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳ ƻƴ ǇƻǘŜƴǝŀƭ ǇǊƻƧŜŎǘ ǘƻǇƛŎǎΦ 

Á tƛƭƻǘ tǊƻƎǊŀƳǎΥ ¢ƘŜ ƛŘŜŀ ƻŦ ǇƛƭƻǝƴƎ ǇǊƻƧŜŎǘǎ ŘǳǊƛƴƎ ǘƘŜ ǎŎƘƻƻƭ ȅŜŀǊ ǿŀǎ Ǉǳǘ ŦƻǊǿŀǊŘΣ ǿƛǘƘ ƳƻǊŜ 

ŎƻƭƭŀōƻǊŀǝƻƴ ŀŎǊƻǎǎ ŘƛũŜǊŜƴǘ ŜŘǳŎŀǝƻƴŀƭ ǎǇŜŎƛŀƭǝŜǎΦ 
 

тΦ DŜƴŜǊŀƭ wŜŎƻƳƳŜƴŘŀǝƻƴǎ 

Á !ƴƻƴȅƳƛǘȅ ƛƴ {ǳǊǾŜȅǎΥ 9ŘǳŎŀǘƻǊǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ŦǳǘǳǊŜ ǉǳŜǎǝƻƴƴŀƛǊŜǎ ǎƘƻǳƭŘ ǊŜƳŀƛƴ 

ŀƴƻƴȅƳƻǳǎΦ 

Á aƻǊŜ tǳōƭƛŎƛǘȅΥ {ŜǾŜǊŀƭ ǇŀǊǝŎƛǇŀƴǘǎ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜȅ ƻƴƭȅ ƭŜŀǊƴŜŘ ŀōƻǳǘ ǘƘŜ ǇǊƻƎǊŀƳ ōȅ ŎƘŀƴŎŜ 

ŀƴŘ ŀŘǾƻŎŀǘŜŘ ŦƻǊ ƳƻǊŜ ŜũŜŎǝǾŜ ǇǳōƭƛŎƛǘȅ ǘƻ ƳŀƪŜ ǘƘŜ ǇǊƻƎǊŀƳ ǿƛŘŜƭȅ ƪƴƻǿƴΦ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



пл 
 

 

рΦоΦ tƻǎǘπƛƳǇƭŜƳŜƴǘŀǝƻƴ ǎǳǊǾŜȅ ǘƻ ǘŜŀŎƘŜǊǎ 

¢ƘŜ ǘŜŀŎƘŜǊǎ ǿŜǊŜ ŀƭǎƻ ŀǎƪŜŘ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ǇǊƻƎǊŀƳ ŀƊŜǊ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜƛǊ {¢9!a9 

[ŜŀǊƴƛƴƎ tƭŀƴǎ ŘǳǊƛƴƎ ǘƘŜ {ǳƳƳŜǊ {ŎƘƻƻƭ ƻǊƎŀƴƛȊŜŘ ōȅ /ȅǇǊǳǎ aŀǘƘŜƳŀǝŎŀƭ {ƻŎƛŜǘȅΦ ¢ƘŜǎŜ ŀǊŜ ǘƘŜƛǊ 

ƴŜǿ ǊŜǎǇƻƴǎŜǎΥ 

 

1) I feel empowered as an educator. 

 

 
 

2) The STEAME program helped me learn new 

practices to enhance student learning.  

 
 

¢ƘŜ ǘŜŀŎƘŜǊǎΩ ŦŜŜŘōŀŎƪ ƻƴ ǘƘŜ ŬǊǎǘ ǘǿƻ ǉǳŜǎǝƻƴǎΣ ŀƊŜǊ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜƛǊ ƭŜǎǎƻƴ ǇƭŀƴǎΣ 

ƛƴŘƛŎŀǘŜǎ ŀƎŀƛƴ ǇƻǎƛǝǾŜ ƛƳǇŀŎǘ ƻŦ ǘƘŜ {¢9!a9 ǇǊƻƎǊŀƳΦ {ǇŜŎƛŬŎŀƭƭȅΣ сл҈ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊǎ ŀƎǊŜŜŘ ŀƴŘ 

пл҈ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜŘ ǘƘŀǘ ǘƘŜȅ ŦŜƭǘ ŜƳǇƻǿŜǊŜŘ ŀǎ ŜŘǳŎŀǘƻǊǎ ŀƊŜǊ ǘƘŜ ǇǊƻƎǊŀƳΦ !ŘŘƛǝƻƴŀƭƭȅΣ нр҈ ƻŦ 

ǘƘŜ ǘŜŀŎƘŜǊǎ ŀƎǊŜŜŘ ŀƴŘ тр҈ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜŘ ǘƘŀǘ ǘƘŜ {¢9!a9 ǇǊƻƎǊŀƳ ƘŜƭǇŜŘ ǘƘŜƳ ƭŜŀǊƴ ƴŜǿ 

ǇǊŀŎǝŎŜǎ ǘƻ ŜƴƘŀƴŎŜ ǎǘǳŘŜƴǘ ƭŜŀǊƴƛƴƎΦ 

 

3) I learned to collaborate with teachers from 
other subjects.  

 

 
 

4) The training program was relevant to my 
needs.  

 

 
 

 

wŜƎŀǊŘƛƴƎ ŎƻƭƭŀōƻǊŀǝƻƴ ŀƴŘ ǊŜƭŜǾŀƴŎŜΣ ол҈ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊǎ ŀƎǊŜŜŘ ŀƴŘ тл҈ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜŘ ǘƘŀǘ ǘƘŜȅ 

ƭŜŀǊƴŜŘ ǘƻ ŎƻƭƭŀōƻǊŀǘŜ ǿƛǘƘ ǘŜŀŎƘŜǊǎ ŦǊƻƳ ƻǘƘŜǊ ǎǇŜŎƛŀƭǝŜǎΦ CǳǊǘƘŜǊƳƻǊŜΣ пл҈ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊǎ ŀƎǊŜŜŘ 

ŀƴŘ сл҈ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜŘ ǘƘŀǘ ǘƘŜ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳ ǿŀǎ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜƛǊ ƴŜŜŘǎΦ ¢Ƙƛǎ ŦŜŜŘōŀŎƪ 

ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ŜũŜŎǝǾŜƴŜǎǎ ƛƴ ŦƻǎǘŜǊƛƴƎ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ŎƻƭƭŀōƻǊŀǝƻƴ ŀƴŘ ƳŜŜǝƴƎ ǘƘŜ 

ǇǊƻŦŜǎǎƛƻƴŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ƴŜŜŘǎ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊǎΦ 
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пм 
 

 

5) I feel confident in applying the content of the 
STEAME method to my students.  

 

 
 

6) The certification training program was well-
designed and interactive.  

 

 
 

 

CƻǊ ǉǳŜǎǝƻƴǎ р ŀƴŘ сΣ ǘƘŜ ŦŜŜŘōŀŎƪ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ р҈ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊǎ ŘƛǎŀƎǊŜŜŘΣ сл҈ ŀƎǊŜŜŘΣ ŀƴŘ ор҈ 

ǎǘǊƻƴƎƭȅ ŀƎǊŜŜŘ ǘƘŀǘ ǘƘŜȅ ŦŜŜƭ ŎƻƴŬŘŜƴǘ ƛƴ ŀǇǇƭȅƛƴƎ ǘƘŜ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ {¢9!a9 ƳŜǘƘƻŘ ǘƻ ǘƘŜƛǊ 

ǎǘǳŘŜƴǘǎΦ wŜƎŀǊŘƛƴƎ ǘƘŜ ŘŜǎƛƎƴ ŀƴŘ ƛƴǘŜǊŀŎǝǾƛǘȅ ƻŦ ǘƘŜ ŎŜǊǝŬŎŀǝƻƴ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳΣ р҈ ƻŦ ǘƘŜ 

ǘŜŀŎƘŜǊǎ ŘƛǎŀƎǊŜŜŘΣ пл҈ ŀƎǊŜŜŘΣ ŀƴŘ рр҈ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜŘ ǘƘŀǘ ǘƘŜ ǇǊƻƎǊŀƳ ǿŀǎ ǿŜƭƭπŘŜǎƛƎƴŜŘ ŀƴŘ 

ƛƴǘŜǊŀŎǝǾŜΦ ¢ƘŜǎŜ ǊŜǎǳƭǘǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ǿƘƛƭŜ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘŜŀŎƘŜǊǎ ŦŜŜƭ ŎƻƴŬŘŜƴǘ ŀƴŘ ŬƴŘ ǘƘŜ 

ǇǊƻƎǊŀƳ ǿŜƭƭπŘŜǎƛƎƴŜŘΣ ǘƘŜǊŜ ƛǎ ŀ ǎƳŀƭƭ ǇŜǊŎŜƴǘŀƎŜ ǘƘŀǘ Ƴŀȅ ƴŜŜŘ ŀŘŘƛǝƻƴŀƭ ǎǳǇǇƻǊǘ ƻǊ ǊŜǎƻǳǊŎŜǎ ǘƻ 

Ŧǳƭƭȅ ōŜƴŜŬǘ ŦǊƻƳ ǘƘŜ ǘǊŀƛƴƛƴƎΦ 

 

 

7) I would recommend the program to my 
colleagues. 

 

 
 

8) The collective professional exchange of ideas 
during the training improved my skills.  

 
 

 

CƻǊ ǉǳŜǎǝƻƴǎ т ŀƴŘ уΣ ǘƘŜ ǊŜǎǇƻƴǎŜǎ ǎƘƻǿ ǘƘŀǘ ор҈ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊǎ ŀƎǊŜŜŘ ŀƴŘ ср҈ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜŘ 

ǘƘŀǘ ǘƘŜȅ ǿƻǳƭŘ ǊŜŎƻƳƳŜƴŘ ǘƘŜ ǇǊƻƎǊŀƳ ǘƻ ǘƘŜƛǊ ŎƻƭƭŜŀƎǳŜǎΦ !ŘŘƛǝƻƴŀƭƭȅΣ ол҈ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊǎ ŀƎǊŜŜŘ 

ŀƴŘ тл҈ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜŘ ǘƘŀǘ ǘƘŜ ŎƻƭƭŜŎǝǾŜ ǇǊƻŦŜǎǎƛƻƴŀƭ ŜȄŎƘŀƴƎŜ ƻŦ ƛŘŜŀǎ ŘǳǊƛƴƎ ǘƘŜ ǘǊŀƛƴƛƴƎ 

ƛƳǇǊƻǾŜŘ ǘƘŜƛǊ ǎƪƛƭƭǎΦ ¢Ƙƛǎ ƻǾŜǊǿƘŜƭƳƛƴƎƭȅ ǇƻǎƛǝǾŜ ŦŜŜŘōŀŎƪ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ ǇǊƻƎǊŀƳϥǎ ǎǳŎŎŜǎǎ ƛƴ 

ŦƻǎǘŜǊƛƴƎ ŀ ŎƻƭƭŀōƻǊŀǝǾŜ ƭŜŀǊƴƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ŜƴƘŀƴŎƛƴƎ ǇǊƻŦŜǎǎƛƻƴŀƭ ǎƪƛƭƭǎΣ ƛƴŘƛŎŀǝƴƎ ǎǘǊƻƴƎ 

ŜƴŘƻǊǎŜƳŜƴǘ ŀƴŘ ǇŜǊŎŜƛǾŜŘ ǾŀƭǳŜ ŀƳƻƴƎ ǘƘŜ ǇŀǊǝŎƛǇŀƴǘǎΦ 
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9) The experiences from implementing the 
STEAME method (project-based learning) 
were useful in my work.  

 

10) During the STEAME program, I was given 
access to useful materials.  

 

 
 

 

CƻǊ ǘƘŜǎŜ ǉǳŜǎǝƻƴǎΣ ǘƘŜ ŦŜŜŘōŀŎƪ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ор҈ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊǎ ŀƎǊŜŜŘ ŀƴŘ ср҈ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜŘ 

ǘƘŀǘ ǘƘŜ ŜȄǇŜǊƛŜƴŎŜǎ ƻŦ ŀǇǇƭȅƛƴƎ ǘƘŜ {¢9!a9 ƳŜǘƘƻŘ όǇǊƻƧŜŎǘπōŀǎŜŘ ƭŜŀǊƴƛƴƎύ ǿŜǊŜ ǳǎŜŦǳƭ ŦƻǊ ǇƻǎǎƛōƭŜ 

ŀǇǇƭƛŎŀǝƻƴ ƛƴ ǘƘŜƛǊ ǿƻǊƪΦ wŜƎŀǊŘƛƴƎ ŀŎŎŜǎǎ ǘƻ ǳǎŜŦǳƭ ƳŀǘŜǊƛŀƭ ŘǳǊƛƴƎ ǘƘŜ {¢9!a9 ǇǊƻƎǊŀƳΣ мл҈ ƻŦ ǘƘŜ 

ǘŜŀŎƘŜǊǎ ŘƛǎŀƎǊŜŜŘΣ пр҈ ŀƎǊŜŜŘΣ ŀƴŘ пр҈ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜŘ ǘƘŀǘ ǘƘŜȅ ǿŜǊŜ ƎƛǾŜƴ ŀŎŎŜǎǎ ǘƻ ǳǎŜŦǳƭ 

ƳŀǘŜǊƛŀƭΦ ¢ƘŜǎŜ ǊŜǎǳƭǘǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ǿƘƛƭŜ ǘƘŜ ƳŀƧƻǊƛǘȅ ŦƻǳƴŘ ǘƘŜ ŜȄǇŜǊƛŜƴŎŜǎ ŀƴŘ ƳŀǘŜǊƛŀƭǎ ōŜƴŜŬŎƛŀƭΣ 

ǘƘŜǊŜ ƛǎ ŀ ǎƳŀƭƭ ǇŜǊŎŜƴǘŀƎŜ ǘƘŀǘ Ƴŀȅ ƘŀǾŜ ŜƴŎƻǳƴǘŜǊŜŘ ŎƘŀƭƭŜƴƎŜǎ ƛƴ ŀŎŎŜǎǎƛƴƎ ǳǎŜŦǳƭ ǊŜǎƻǳǊŎŜǎΦ 

 

 

11) During this time, I have partially 
implemented the STEAME program in my 
daily teaching.  

 

 
 

12) I have developed my own creativity and 
learning plan during the training. 

 
 

 
 

 

CƻǊ ǘƘŜ ƭŀǎǘ ǘǿƻ ǉǳŜǎǝƻƴǎΣ ǘƘŜ ǊŜǎǇƻƴǎŜǎ ǎƘƻǿ ǘƘŀǘ рл҈ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊǎ ŀƎǊŜŜŘ ŀƴŘ рл҈ ǎǘǊƻƴƎƭȅ 

ŀƎǊŜŜŘ ǘƘŀǘ ǘƘŜȅ Ǉƭŀƴ ǘƻ ǇŀǊǝŀƭƭȅ ƛƳǇƭŜƳŜƴǘ ǘƘŜ {¢9!a9 ǇǊƻƎǊŀƳ ƛƴ ǘƘŜƛǊ Řŀƛƭȅ ǘŜŀŎƘƛƴƎΦ !ŘŘƛǝƻƴŀƭƭȅΣ 

ол҈ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊǎ ŀƎǊŜŜŘ ŀƴŘ тл҈ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜŘ ǘƘŀǘ ǘƘŜȅ ŘŜǾŜƭƻǇŜŘ ŀ [ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝǾƛǘȅ 

tƭŀƴ ƛƴ ŎƻƭƭŀōƻǊŀǝƻƴ ǿƛǘƘ ƻǘƘŜǊ ŜŘǳŎŀǘƻǊǎ ŘǳǊƛƴƎ ǘƘŜ ǘǊŀƛƴƛƴƎΦ ¢Ƙƛǎ ŦŜŜŘōŀŎƪ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ ǇǊƻƎǊŀƳΩǎ 

ǎǳŎŎŜǎǎ ƛƴ ŜƴŎƻǳǊŀƎƛƴƎ ǇǊŀŎǝŎŀƭ ŀǇǇƭƛŎŀǝƻƴ ŀƴŘ ŎƻƭƭŀōƻǊŀǝǾŜ ǇƭŀƴƴƛƴƎ ŀƳƻƴƎ ǘƘŜ ǇŀǊǝŎƛǇŀƴǘǎΦ 

 

¢ƘŜ ŦŜŜŘōŀŎƪ ŦǊƻƳ ǘŜŀŎƘŜǊǎ ŀƊŜǊ ƛƳǇƭŜƳŜƴǝƴƎ ǘƘŜƛǊ {¢9!a9 [ŜŀǊƴƛƴƎ tƭŀƴǎ ŘǳǊƛƴƎ ǘƘŜ {ǳƳƳŜǊ 

{ŎƘƻƻƭ ƻǊƎŀƴƛȊŜŘ ōȅ ǘƘŜ /ȅǇǊǳǎ aŀǘƘŜƳŀǝŎŀƭ {ƻŎƛŜǘȅ ŎƻƴŬǊƳǎ ǘƘŜ ǇǊƻƎǊŀƳϥǎ ǇƻǎƛǝǾŜ ƛƳǇŀŎǘΦ ! 

ƳŀƧƻǊƛǘȅ ƻŦ ŜŘǳŎŀǘƻǊǎ ǊŜǇƻǊǘŜŘ ŦŜŜƭƛƴƎ ŜƳǇƻǿŜǊŜŘ ŀƴŘ ƎŀƛƴƛƴƎ ƴŜǿ ǇǊŀŎǝŎŜǎ ǘƻ ŜƴƘŀƴŎŜ ǎǘǳŘŜƴǘ 

ƭŜŀǊƴƛƴƎΦ ¢ƘŜ ǇǊƻƎǊŀƳ ŜũŜŎǝǾŜƭȅ ŦƻǎǘŜǊŜŘ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ŎƻƭƭŀōƻǊŀǝƻƴ ŀƴŘ ƳŜǘ ǘƘŜ ǇǊƻŦŜǎǎƛƻƴŀƭ 

ƴŜŜŘǎ ƻŦ Ƴƻǎǘ ǇŀǊǝŎƛǇŀƴǘǎΦ ²ƘƛƭŜ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘŜŀŎƘŜǊǎ ŜȄǇǊŜǎǎŜŘ ŎƻƴŬŘŜƴŎŜ ƛƴ ŀǇǇƭȅƛƴƎ ǘƘŜ 

{¢9!a9 ƳŜǘƘƻŘ ŀƴŘ ǇǊŀƛǎŜŘ ǘƘŜ ŘŜǎƛƎƴ ŀƴŘ ƛƴǘŜǊŀŎǝǾƛǘȅ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳΣ ŀ ǎƳŀƭƭ ƳƛƴƻǊƛǘȅ ƛƴŘƛŎŀǘŜŘ ŀ 

7

13

0

2

4

6

8

10

12

14

Agree Strongly Agree

2

9 9

0

2

4

6

8

10

Disagree Agree Strongly Agree

10 10

0

2

4

6

8

10

12

Agree Strongly Agree

6

14

0

5

10

15

Agree Strongly Agree



по 
 

ƴŜŜŘ ŦƻǊ ŦǳǊǘƘŜǊ ǎǳǇǇƻǊǘΦ {ǘǊƻƴƎ ŜƴŘƻǊǎŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ǇǊƻƎǊŀƳ ǿŜǊŜ ǊŜƅŜŎǘŜŘΣ ǿƛǘƘ Ƴƻǎǘ ŜŘǳŎŀǘƻǊǎ 

ǿƛƭƭƛƴƎ ǘƻ ǊŜŎƻƳƳŜƴŘ ƛǘ ǘƻ ŎƻƭƭŜŀƎǳŜǎ ŀƴŘ ŀŎƪƴƻǿƭŜŘƎƛƴƎ ǘƘŜ ōŜƴŜŬǘǎ ƻŦ ǇǊƻŦŜǎǎƛƻƴŀƭ ƛŘŜŀ ŜȄŎƘŀƴƎŜΦ 

!ŘŘƛǝƻƴŀƭƭȅΣ ǘƘŜ ƳŀƧƻǊƛǘȅ ŦƻǳƴŘ ǘƘŜ ǇǊƻƧŜŎǘπōŀǎŜŘ ƭŜŀǊƴƛƴƎ ŜȄǇŜǊƛŜƴŎŜǎ ǳǎŜŦǳƭ ŦƻǊ ǘƘŜƛǊ ǿƻǊƪ ŀƴŘ ŦŜƭǘ 

ǘƘŀǘ ǘƘŜȅ ǿŜǊŜ ƎƛǾŜƴ ŀŎŎŜǎǎ ǘƻ ǾŀƭǳŀōƭŜ ǊŜǎƻǳǊŎŜǎΦ hǾŜǊŀƭƭΣ ǘƘŜ ǇǊƻƎǊŀƳ ŜƴŎƻǳǊŀƎŜŘ ǇǊŀŎǝŎŀƭ 

ŀǇǇƭƛŎŀǝƻƴ ŀƴŘ ŎƻƭƭŀōƻǊŀǝǾŜ ǇƭŀƴƴƛƴƎΣ ŘŜƳƻƴǎǘǊŀǝƴƎ ƛǘǎ ǎǳŎŎŜǎǎ ƛƴ ŜƴƘŀƴŎƛƴƎ ōƻǘƘ ǘŜŀŎƘƛƴƎ ǎƪƛƭƭǎ ŀƴŘ 

ǇǊƻŦŜǎǎƛƻƴŀƭ ƎǊƻǿǘƘΦ 

 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŀǊŜ ǘƘŜƛǊ ƴŜǿ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ǇǊƻƎǊŀƳ ŀƊŜǊ ǘƘŜ ŎƻƳǇƭŜǝƻƴ ŀƴŘ 

ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜƛǊ [ŜŀǊƴƛƴƎ tƭŀƴǎΦ ¢ƘŜǎŜ ǎǳƎƎŜǎǝƻƴǎ Ǉƻƛƴǘ ǘƻ ŀ ƴŜŜŘ ŦƻǊ ƳƻǊŜ ǇǊŀŎǝŎŀƭΣ ƘŀƴŘǎπ

ƻƴ ǘǊŀƛƴƛƴƎΣ ǎƳŀƭƭŜǊ ǎǘǳŘŜƴǘ ŀƴŘ ŜŘǳŎŀǘƻǊ ƎǊƻǳǇǎ ŦƻǊ ǇǊƻƧŜŎǘ ǿƻǊƪΣ ŜƴƘŀƴŎŜŘ ŀŎŎŜǎǎ ǘƻ ǘŜŎƘƴƻƭƻƎȅΣ ŀƴŘ 

Ŏƻƴǝƴǳƻǳǎ ŦŜŜŘōŀŎƪ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǇǊƻƎǊŀƳΦ !ŘŘƛǝƻƴŀƭƭȅΣ ǘƘŜǊŜ ƛǎ ŀ Ŏŀƭƭ ŦƻǊ ōŜǧŜǊ ŀŎŎŜǎǎƛōƛƭƛǘȅ 

ƻǇǝƻƴǎ ŀƴŘ ƛƴǘŜǊƴŀǝƻƴŀƭ ŎƻƭƭŀōƻǊŀǝƻƴ ǘƻ ŜƴǊƛŎƘ ǘƘŜ ǘǊŀƛƴƛƴƎ ŜȄǇŜǊƛŜƴŎŜΦ 

мΦ [Ŝǎǎƻƴ 5ŜǎƛƎƴ ŀƴŘ /ƻƴǘŜƴǘ CƻŎǳǎ 

Á [Ŝǎǎ ¢ƘŜƻǊŜǝŎŀƭ /ƻƴǘŜƴǘΥ tŀǊǝŎƛǇŀƴǘǎ ǊŜǉǳŜǎǘŜŘ ŦŜǿŜǊ ǘƘŜƻǊŜǝŎŀƭ ǎŜǎǎƛƻƴǎΣ ǎǳƎƎŜǎǝƴƎ ǘƘŀǘ 

ƳƻǊŜ ǇǊŀŎǝŎŀƭΣ ƘŀƴŘǎπƻƴ ŀŎǝǾƛǝŜǎ ǿƻǳƭŘ ōŜ ƳƻǊŜ ōŜƴŜŬŎƛŀƭΦ 

Á LƳǇǊƻǾŜŘ tǊƻƧŜŎǘ tǊŜǇŀǊŀǝƻƴΥ .ŜǧŜǊ ƻǊƎŀƴƛȊŀǝƻƴ ŀƴŘ ǇǊŜǇŀǊŀǝƻƴ ŦƻǊ ǇǊƻƧŜŎǘǎ ǿŜǊŜ 

ǎǳƎƎŜǎǘŜŘΣ ǿƛǘƘ ŜŘǳŎŀǘƻǊǎ ǊŜǉǳŜǎǝƴƎ ŎƭŜŀǊŜǊ ƎǳƛŘŜƭƛƴŜǎ ŀƴŘ ǊŜǎƻǳǊŎŜǎΦ 
 

нΦ {ǘǳŘŜƴǘ 9ƴƎŀƎŜƳŜƴǘ ŀƴŘ DǊƻǳǇ {ƛȊŜǎ 

Á aƻǊŜ {ǘǳŘŜƴǘ ¢ƛƳŜ ƻƴ tǊƻƧŜŎǘǎΥ {ŜǾŜǊŀƭ ǇŀǊǝŎƛǇŀƴǘǎ ǎǳƎƎŜǎǘŜŘ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ƴǳƳōŜǊ ƻŦ 

ƘƻǳǊǎ ǎǘǳŘŜƴǘǎ ǎǇŜƴŘ ƻƴ {¢9!a9 ǇǊƻƧŜŎǘǎΣ ǇǊƻǾƛŘƛƴƎ ƳƻǊŜ ǝƳŜ ŦƻǊ ƛƴπŘŜǇǘƘ ƭŜŀǊƴƛƴƎ ŀƴŘ 

ƛƴǘŜǊŀŎǝƻƴΦ 

Á {ƳŀƭƭŜǊ {ǘǳŘŜƴǘ DǊƻǳǇǎΥ ¢ƻ ƛƳǇǊƻǾŜ ŎƻƭƭŀōƻǊŀǝƻƴ ŀƴŘ ǇǊƻƧŜŎǘ ƻǳǘŎƻƳŜǎΣ ŜŘǳŎŀǘƻǊǎ 

ǊŜŎƻƳƳŜƴŘŜŘ ǎƳŀƭƭŜǊ ǎǘǳŘŜƴǘ ƎǊƻǳǇǎ όŀǾƻƛŘƛƴƎ ƎǊƻǳǇǎ ŀǎ ƭŀǊƎŜ ŀǎ плςрн ǎǘǳŘŜƴǘǎύΣ ǿƘƛŎƘ 

ǿƻǳƭŘ ŦŀŎƛƭƛǘŀǘŜ ōŜǧŜǊ ƛƴǘŜǊŀŎǝƻƴ ŀƴŘ ǇŀǊǝŎƛǇŀǝƻƴΦ 
 

оΦ¢ŜŎƘƴƻƭƻƎȅ ŀƴŘ wŜǎƻǳǊŎŜǎ 

Á !ŎŎŜǎǎ ǘƻ /ƻƳǇǳǘŜǊǎΥ tŀǊǝŎƛǇŀƴǘǎ ǊŜǉǳŜǎǘŜŘ ǘƘŀǘ ŎƭŀǎǎǊƻƻƳǎΣ ŜǎǇŜŎƛŀƭƭȅ ŀǘ ƭƻŎŀǝƻƴǎ ƭƛƪŜ 

!ƎǊƻǎΣ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŎƻƳǇǳǘŜǊǎΣ ŜƴǎǳǊƛƴƎ ǘƘŀǘ ǎǘǳŘŜƴǘǎ Ŏŀƴ ŀŎǝǾŜƭȅ ǿƻǊƪ ƻƴ ǘƘŜƛǊ ǇǊƻƧŜŎǘǎΦ 

Á aƻǊŜ ¢ŜŎƘƴƻƭƻƎȅ ŦƻǊ tǊƻƧŜŎǘ LƳǇƭŜƳŜƴǘŀǝƻƴΥ Lǘ ǿŀǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ǎŎƘƻƻƭǎ ǎƘƻǳƭŘ ŜƴǎǳǊŜ 

ƎǊŜŀǘŜǊ ŀŎŎŜǎǎ ǘƻ ǘŜŎƘƴƻƭƻƎȅ ŦƻǊ ǎǘǳŘŜƴǘǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǇǊƻƧŜŎǘǎΣ 

ǇŀǊǝŎǳƭŀǊƭȅ ǇǊƻǾƛŘƛƴƎ ŘŜǾƛŎŜǎ ƭƛƪŜ ǘŀōƭŜǘǎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ƘŀƴŘǎπƻƴ ƭŜŀǊƴƛƴƎΦ 
 

пΦ tǊƻƎǊŀƳ !ŎŎŜǎǎƛōƛƭƛǘȅ 

Á ¸ŜŀǊπwƻǳƴŘ tǊƻƎǊŀƳΥ 9ŘǳŎŀǘƻǊǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ǘƘŜ {¢9!a9 ǇǊƻƎǊŀƳ ǎƘƻǳƭŘ ōŜ ƻũŜǊŜŘ 

ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎŎƘƻƻƭ ȅŜŀǊΣ ŀƭƭƻǿƛƴƎ ŦƻǊ ƳƻǊŜ ŎƻƴǎƛǎǘŜƴǘ ŜƴƎŀƎŜƳŜƴǘ ŀƴŘ ŦƻƭƭƻǿπǳǇΦ 

Á !ƭǘŜǊƴŀǝǾŜ 5ŀǘŜǎ ŦƻǊ {ŜƳƛƴŀǊǎΥ ¢ƻ ŀǾƻƛŘ ǎŎƘŜŘǳƭƛƴƎ ŎƻƴƅƛŎǘǎ ŀƴŘ ŀōǎŜƴŎŜǎΣ ŜŘǳŎŀǘƻǊǎ 

ǊŜǉǳŜǎǘŜŘ ŀƭǘŜǊƴŀǝǾŜ ŘŀǘŜǎ ŦƻǊ ǘƘŜ ǎŀƳŜ ǎŜƳƛƴŀǊǎΣ ǇǊƻǾƛŘƛƴƎ ƳƻǊŜ ƅŜȄƛōƛƭƛǘȅΦ 

Á aƻǊŜ !ǿŀǊŜƴŜǎǎ ŦƻǊ 5ƛũŜǊŜƴǘ {ǇŜŎƛŀƭǝŜǎΥ tŀǊǝŎƛǇŀƴǘǎ ƴƻǘŜŘ ǘƘŀǘ ōŜǧŜǊ ŎƻƳƳǳƴƛŎŀǝƻƴ ƛǎ 

ƴŜŜŘŜŘ ǘƻ ƛƴŦƻǊƳ ŜŘǳŎŀǘƻǊǎ ŦǊƻƳ ŀ ǿƛŘŜǊ ǊŀƴƎŜ ƻŦ ǎǇŜŎƛŀƭǝŜǎ ŀōƻǳǘ ǘƘŜ ǇǊƻƎǊŀƳΣ ŜƴŎƻǳǊŀƎƛƴƎ 

ōǊƻŀŘŜǊ ǇŀǊǝŎƛǇŀǝƻƴΦ 
 

 

 



пп 
 

 

рΦ CŀŎŜπǘƻπCŀŎŜ aŜŜǝƴƎǎ ŀƴŘ DǊƻǳǇ {ƛȊŜ 

Á {ƳŀƭƭŜǊ 9ŘǳŎŀǘƻǊ DǊƻǳǇǎ ŦƻǊ LƴπtŜǊǎƻƴ aŜŜǝƴƎǎΥ 9ŘǳŎŀǘƻǊǎ ǎǳƎƎŜǎǘŜŘ ƭƛƳƛǝƴƎ ǘƘŜ ƴǳƳōŜǊ ƻŦ 

ǇŀǊǝŎƛǇŀƴǘǎ ƛƴ ƛƴπǇŜǊǎƻƴ ƳŜŜǝƴƎǎ ǘƻ ŎǊŜŀǘŜ ŀ ƳƻǊŜ ǇŜǊǎƻƴŀƭƛȊŜŘ ŀƴŘ ŜũŜŎǝǾŜ ǘǊŀƛƴƛƴƎ 

ŜȄǇŜǊƛŜƴŎŜΦ 

Á aƻǊŜ LƴπtŜǊǎƻƴ aŜŜǝƴƎǎΥ ¢ƘŜǊŜ ǿŀǎ ŀ Ŏŀƭƭ ŦƻǊ ƳƻǊŜ ŦŀŎŜπǘƻπŦŀŎŜ ƳŜŜǝƴƎǎ ǘƻ ƘŜƭǇ ŀŎƘƛŜǾŜ ǘƘŜ 

ǇǊƻƎǊŀƳϥǎ Ǝƻŀƭǎ ƳƻǊŜ ŜũŜŎǝǾŜƭȅΦ 
 

сΦ CŜŜŘōŀŎƪ ŀƴŘ DǳƛŘŀƴŎŜ 

Á ²ǊƛǧŜƴ ŀƴŘ /ƻƴǝƴǳƻǳǎ CŜŜŘōŀŎƪΥ aŀƴȅ ŜŘǳŎŀǘƻǊǎ ǊŜǉǳŜǎǘŜŘ ƳƻǊŜ ǿǊƛǧŜƴ ŦŜŜŘōŀŎƪ ŀƴŘ 

ƻƴƎƻƛƴƎ ƎǳƛŘŀƴŎŜ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŘǳǊŀǝƻƴ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳΣ ǇŀǊǝŎǳƭŀǊƭȅ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘǎ 

ŀƴŘ ƭŜǎǎƻƴ Ǉƭŀƴǎ ǘƘŜȅ ǿŜǊŜ ƛƳǇƭŜƳŜƴǝƴƎΦ 

Á aƻǊŜ CƻŎǳǎ ƻƴ bƻƴπ5ƛƎƛǘŀƭ !ŎǝǾƛǝŜǎΥ tŀǊǝŎƛǇŀƴǘǎ ŜȄǇǊŜǎǎŜŘ ŀ ŘŜǎƛǊŜ ŦƻǊ ƻǇǇƻǊǘǳƴƛǝŜǎ ǘƻ 

ƛƳǇƭŜƳŜƴǘ ƛŘŜŀǎ ōŜȅƻƴŘ Ƨǳǎǘ ŎƻƳǇǳǘŜǊπōŀǎŜŘ ǿƻǊƪΣ ŀƭƭƻǿƛƴƎ ǎǘǳŘŜƴǘǎ ǘƻ ŜƴƎŀƎŜ ƛƴ ƘŀƴŘǎπƻƴ 

ŀŎǝǾƛǝŜǎ ŀƴŘ ŎǊŀƊ ǇǊƻƧŜŎǘǎΦ 
 

тΦ LƴǘŜǊƴŀǝƻƴŀƭ 9ȄǇƻǎǳǊŜ ŀƴŘ /ƻƴǝƴǳŀǝƻƴ 

Á hōǎŜǊǾŀǝƻƴ ƻŦ LƴǘŜǊƴŀǝƻƴŀƭ tǊƻƧŜŎǘǎΥ 9ŘǳŎŀǘƻǊǎ ŜȄǇǊŜǎǎŜŘ ƛƴǘŜǊŜǎǘ ƛƴ ƻōǎŜǊǾƛƴƎ ǘƘŜ 

ŀǇǇƭƛŎŀǝƻƴ ƻŦ {¢9!a9 ǇǊƻƧŜŎǘǎ ŀōǊƻŀŘΣ ŀƭƭƻǿƛƴƎ ǘƘŜƳ ǘƻ Ǝŀƛƴ ƛƴǎƛƎƘǘǎ ŦǊƻƳ ƛƴǘŜǊƴŀǝƻƴŀƭ ōŜǎǘ 

ǇǊŀŎǝŎŜǎΦ 

Á aƻǊŜ tǊƻƧŜŎǘǎ ŀƴŘ /ƻƴǝƴǳŀǝƻƴΥ ¢ƘŜǊŜ ǿŀǎ ŀ ǎǘǊƻƴƎ ŘŜǎƛǊŜ ŦƻǊ ƳƻǊŜ {¢9!a9 ǇǊƻƧŜŎǘǎ ŀƴŘ ŦƻǊ 

ǘƘŜ ǇǊƻƎǊŀƳ ǘƻ ŎƻƴǝƴǳŜ ƛƴǘƻ ŀŘǾŀƴŎŜŘ ƭŜǾŜƭǎ όŜΦƎΦΣ [ŜǾŜƭ нύΣ ǿƛǘƘ ƳƻǊŜ ǇǊŀŎǝŎŀƭ ƻǇǇƻǊǘǳƴƛǝŜǎ 

ǘƻ ŀǇǇƭȅ ǘƘŜ ŎƻƴŎŜǇǘǎ ƭŜŀǊƴŜŘΦ 
 

уΦ !ŎŎŜǎǎ ǘƻ aŀǘŜǊƛŀƭǎ ŀƴŘ [ƛŎŜƴǎŜǎ 

Á !ŎŎŜǎǎ ǘƻ wŜǎƻǳǊŎŜǎ ŦƻǊ !ƭƭ 9ŘǳŎŀǘƻǊǎΥ tŀǊǝŎƛǇŀƴǘǎ ŜƳǇƘŀǎƛȊŜŘ ǘƘŜ ƴŜŜŘ ŦƻǊ ŀƭƭ ŜŘǳŎŀǘƻǊǎΣ 

ƛƴŎƭǳŘƛƴƎ ƴƻƴπŀǇǇƻƛƴǘŜŘ ǘŜŀŎƘŜǊǎΣ ǘƻ ƘŀǾŜ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ŜŘǳŎŀǝƻƴŀƭ ƳŀǘŜǊƛŀƭǎ ŀƴŘ 

ǘŜŎƘƴƻƭƻƎƛŎŀƭ ǊŜǎƻǳǊŎŜǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ǇǊƻƎǊŀƳΦ 

Á hƴƭƛƴŜ tŀǊǝŎƛǇŀǝƻƴΥ ¢ƻ ƛƴŎǊŜŀǎŜ ŀŎŎŜǎǎƛōƛƭƛǘȅΣ ƛǘ ǿŀǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ǘƘŜ ǇǊƻƎǊŀƳ ƻũŜǊ ƻƴƭƛƴŜ 

ǇŀǊǝŎƛǇŀǝƻƴ ƻǇǝƻƴǎ ŦƻǊ ǘƘƻǎŜ ǳƴŀōƭŜ ǘƻ ŀǧŜƴŘ ƛƴ ǇŜǊǎƻƴ ƻǊ ǘƘƻǎŜ ƭƻŎŀǘŜŘ ƻǳǘǎƛŘŜ bƛŎƻǎƛŀΦ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



пр 
 

 

сΦ ahbL¢hwLbD !b5 9±![¦!¢Lhb hC ¢I9 tL[h¢ /9w¢LCL/!¢Lhb 

twhDw!aa9 

 
¢ƘŜ ŦƻƭƭƻǿƛƴƎ wŜǇƻǊǘ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ Ǉƛƭƻǘ ǿƻǊƪ ǘƘŀǘ ǘƘŜ 

ǘŜŀŎƘŜǊǎΣ ǘƘŀǘ ŀǧŜƴŘŜŘ ƘŜ tƛƭƻǘ /ŜǊǝŬŎŀǝƻƴ tǊƻƎǊŀƳƳŜ ƻŦ ǘƘŜ {¢9!a9 !/!59a¸Σ ǇǊƻŘǳŎŜŘ ƛƴ ǘƘŜ 

ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ {ǳƳƳŜǊ {ŎƘƻƻƭ ƻŦ ǘƘŜ /ȅǇǊǳǎ aŀǘƘŜƳŀǝŎŀƭ {ƻŎƛŜǘȅΦ  9ŀŎƘ ǎŜǎǎƛƻƴ ƻŦ ǘƘƛǎ ǇǊƻƎǊŀƳƳŜ 

ǿŀǎ ƻŦ с ƘƻǳǊǎ ŘǳǊŀǝƻƴΣ ŀǘ ǿƘƛŎƘ ƎǊƻǳǇǎ ƻŦ όмр ǘƻ олύ ǎǘǳŘŜƴǘǎ ƘŀŘ ǘƻ ǿƻǊƪ ǘƘǊƻǳƎƘ ǘƘŜ {¢9!a9 

ŀǇǇǊƻŀŎƘ ǳƴŘŜǊ ǘƘŜ ƎǳƛŘŀƴŎŜ ƻŦ н ǘƻ п ǘŜŀŎƘŜǊǎ ǘƘŀǘ ŀǧŜƴŘŜŘ ǘƘŜ tƛƭƻǘ ǇǊƻƎǊŀƳƳŜΦ 9ŀŎƘ ƻŦ ǘƘŜǎŜ 

ƎǊƻǳǇǎ ƻŦ ǘŜŀŎƘŜǊǎ ŘŜǾŜƭƻǇŜŘ ŀ [ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ƳŀǘŜǊƛŀƭ ŀƴŘΣ ƛƴ ƛǘǎ ŎƻƴǘŜȄǘΣ 

ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƻǊƪ ƻƴ tǊƻƧŜŎǘǎ ŀƴŘ ǇǊƻŘǳŎŜŘ ŀǇǇǊƻǇǊƛŀǘŜ ƻǳǘŎƻƳŜ ǿƘƛŎƘ ƛǎ ƛƴŎƭǳŘŜŘ ƻƴ   

ƘǧǇǎΥκκŘǊƛǾŜΦƎƻƻƎƭŜΦŎƻƳκŘǊƛǾŜκŦƻƭŘŜǊǎκмо·5ȄaмрȊǊ/ȅWbŀψ±ǘL[.Ȅ¸ƳŘbψYƳ¦baǊ 

 

.ŀǎŜŘ ƛƴ ǘƘƛǎ ƳŀǘŜǊƛŀƭ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ǘŜŀŎƘŜǊǎΩ ŀŎƘƛŜǾŜƳŜƴǘǎ ŀǎ ǘƘŜ ƻǳǘŎƻƳŜ ƻŦ ǿƘŀǘ ǘƘŜȅ 

ƘŀǾŜ ǇǊƻŘǳŎŜŘ ŀƴŘ ƻƴ ǿƘŀǘ ǘƘŜ ǎǘǳŘŜƴǘǎ ŘŜǾŜƭƻǇŜŘΦ ¢ƘŜ ŀǎǎŜǎǎƳŜƴǘ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǊǳōǊƛŎǎΣ 

ŜǾŀƭǳŀǝƴƎ ōƻǘƘ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ǘƘŜ ǘŜŀŎƘŜǊΩǎ ŀŎƘƛŜǾŜƳŜƴǘΥ 

 
b!a9 hC ¢I9 twhW9/¢ ΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 

¢ŜŀŎƘŜǊǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΥ 

мΦ bŀƳŜ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊΧΧΧΧΧΧΧΧ                                {ǇŜŎƛŀƭƛȊŀǝƻƴ ΧΧΧΧΦΦ  

нΦ bŀƳŜ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊΧΧΧΧΧΧΧΧ                                {ǇŜŎƛŀƭƛȊŀǝƻƴ ΧΧΧΧΦΦ  

оΦ bŀƳŜ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊΧΧΧΧΧΧΧΧ                                {ǇŜŎƛŀƭƛȊŀǝƻƴ ΧΧΧΧΦΦ  

пΦ bŀƳŜ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊΧΧΧΧΧΧΧΧ                                {ǇŜŎƛŀƭƛȊŀǝƻƴ ΧΧΧΧΦΦ  

 
aŀǊƪƛƴƎ ǎŎƘŜƳŜ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƻǊƪ ŀǎ ƛǘ ƛǎ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ ǇǊƻŘǳŎŜŘ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
ǇǊƻƧŜŎǘ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Critical Thinking and Problem-Solving   

Collaboration and Teamwork   

Creativity and Innovation   

Technical Skills   

Entrepreneurial Skills   

Self-Assessment and Reflection   

Presentation and Communication   

 
.ȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊƻƧŜŎǘ ǿƻǊƪ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ ǘƘŜ [ŜŀǊƴƛƴƎ 
ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎƘŜƳŜ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƻƴǘŜȄǘ ŦƻǊ !ǎǎŜǎǎƛƴƎ ǘƘŜ ǘŜŀŎƘŜǊǎ ǿƻǊƪΦ 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Interdisciplinary Teaching:   

Project-Based Learning:   

Creativity and Innovation   

Entrepreneurial Thinking   

Collaboration and Communication   

Observations and Feedback:   

Student Outcomes Comments   

Recommendations and Reflections   

   

https://drive.google.com/drive/folders/13XDxM15zrCyJNa_VtILBxYmdN_KmUNMr


пс 
 

 
 

²ŜŜƪ м όмπс Wǳƭȅ нлнпύ 
 

tоπ[мπ²мΥ άɶ˔ˇˊˏˉʰ˄ˋʹ ̀ˍ ́̀˔ˇ˂ʽˁʺ ˃ˇ˄ʱʵʰέΣ bƻƛǎŜ Ǉƻƭƭǳǝƻƴ ƛƴ ǘƘŜ ǎŎƘƻƻƭ ǳƴƛǘ   

¢ŜŀŎƘŜǊǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΥ 

ʋˊʽˋˍʽʱ˄ʰ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˎ 

ʋˊˏˋ˖ ɰʽ˂ʰ˄ʾʵʹ  

ɲ˗ˊˇˌ ɲʹ˃ʹˍˊʾˇˎ 

 

aŀǊƪƛƴƎ ǎŎƘŜƳŜ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƻǊƪ ŀǎ ƛǘ ƛǎ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ ǇǊƻŘǳŎŜŘ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
ǇǊƻƧŜŎǘ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Critical Thinking and Problem-Solving 3  

Collaboration and Teamwork 4  

Creativity and Innovation 5  

Technical Skills 3  

Entrepreneurial Skills 3  

Self-Assessment and Reflection 4  

Presentation and Communication 5  

 
.ȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊƻƧŜŎǘ ǿƻǊƪ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ ǘƘŜ [ŜŀǊƴƛƴƎ 
ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎƘŜƳŜ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƻƴǘŜȄǘ ŦƻǊ !ǎǎŜǎǎƛƴƎ ǘƘŜ ǘŜŀŎƘŜǊǎ ǿƻǊƪΦ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Interdisciplinary Teaching: 5  

Project-Based Learning: 4  

Creativity and Innovation 4  

Entrepreneurial Thinking 3  

Collaboration and Communication 3  

Observations and Feedback: 4  

Student Outcomes Comments 3  

Recommendations and Reflections 3  

   

 

ππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππ 

tрπ[мπ²мΥ άɿˇˎˌ ˎʴʽʺˌ ʁ ˄̀˗˃ʰˍʽ ˎʴʽʶʾέΣ ! ƘŜŀƭǘƘȅ ƳƛƴŘ ƛƴ ŀ ƘŜŀƭǘƘȅ ōƻŘȅ 

¢ŜŀŎƘŜǊǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΥ 

ɿʾˁʹ ɳˎʰʴˈˊˇˎ  

ɼʰˍʶˊʾ˄ʰ ɼˍʾˋˍʹ 

 

aŀǊƪƛƴƎ ǎŎƘŜƳŜ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƻǊƪ ŀǎ ƛǘ ƛǎ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ ǇǊƻŘǳŎŜŘ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
ǇǊƻƧŜŎǘ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Critical Thinking and Problem-Solving   

Collaboration and Teamwork   

Creativity and Innovation   



пт 
 

Technical Skills   

Entrepreneurial Skills   

Self-Assessment and Reflection   

Presentation and Communication   

 
.ȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊƻƧŜŎǘ ǿƻǊƪ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ ǘƘŜ [ŜŀǊƴƛƴƎ 
ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎƘŜƳŜ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƻƴǘŜȄǘ ŦƻǊ !ǎǎŜǎǎƛƴƎ ǘƘŜ ǘŜŀŎƘŜǊǎ ǿƻǊƪΦ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Interdisciplinary Teaching:   

Project-Based Learning:   

Creativity and Innovation   

Entrepreneurial Thinking   

Collaboration and Communication   

Observations and Feedback:   

Student Outcomes Comments   

Recommendations and Reflections   

   

 

πππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππ 

tмнπ[нπ²мΥ  άɶ ɮ˂ˎˁʺ ̀ˍˇ˄ ˁˏʲˇέΣ ¢ƘŜ {ŀƭǘ [ŀƪŜ ƛƴ ǘƘŜ /ǳōŜ 

¢ŜŀŎƘŜǊǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΥ 

ɾʰˊʾ˄ʰ ʅˎ˃ʶ˖˄ʾʵˇˎ 

 ɯ˄ˍˊʽʰ ɰʽˁˍ˗ˊʽʰ ʁ˄ˇˎ˒ˊʾˇˎ  

ʄˇʵˇˏ˂ʰ ɾʰ˂˂ˇˏˊʹ 

 

aŀǊƪƛƴƎ ǎŎƘŜƳŜ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƻǊƪ ŀǎ ƛǘ ƛǎ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ ǇǊƻŘǳŎŜŘ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
ǇǊƻƧŜŎǘ 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Critical Thinking and Problem-Solving 3  

Collaboration and Teamwork 4  

Creativity and Innovation 2  

Technical Skills 3  

Entrepreneurial Skills 3  

Self-Assessment and Reflection 2  

Presentation and Communication 3  

 
.ȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊƻƧŜŎǘ ǿƻǊƪ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ ǘƘŜ 
[ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎƘŜƳŜ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƻƴǘŜȄǘ ŦƻǊ !ǎǎŜǎǎƛƴƎ ǘƘŜ ǘŜŀŎƘŜǊǎ 
ǿƻǊƪΦ 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Interdisciplinary Teaching: 3  

Project-Based Learning: 4  

Creativity and Innovation 2  

Entrepreneurial Thinking 3  

Collaboration and Communication 3  

Observations and Feedback: 3  

Student Outcomes Comments 3  

Recommendations and Reflections 3  

   



пу 
 

 

 

²ŜŜƪ н όуπмо Wǳƭȅ нлнпύ 
 

tсπ[мπ²нΥ άɾʾ hhˎˍʱˊˁʹˌ ˁˇʽ˄ˈˍʹˍʰ ̀ˍʹ˄ ɮ˒ˊʽˁʺέΣ ! ǎŜƭŦπǎǳŶŎƛŜƴǘ ŎƻƳƳǳƴƛǘȅ ƛƴ !ŦǊƛŎŀ 

¢ŜŀŎƘŜǊǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΥ 

ɮ˂ʾˁʹ ɽʽˇ˄ˍʰˊʺ  

ɳʽˊʹ˄ʰʾˇˌ ɱʶ˖ˊʴʾˇˎ  

ɸʶˇʵˇˋʾʰ ʋʰˍʸʹˉʰ˄ˍʶ˂ʺ  

ɿʽˁˇ˂ʷˍʰ ɰʰˋʽ˂ʶʾˇˎ 

 

aŀǊƪƛƴƎ ǎŎƘŜƳŜ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƻǊƪ ŀǎ ƛǘ ƛǎ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ ǇǊƻŘǳŎŜŘ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
ǇǊƻƧŜŎǘ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Critical Thinking and Problem-Solving 2  

Collaboration and Teamwork 3  

Creativity and Innovation 3  

Technical Skills 4  

Entrepreneurial Skills 3  

Self-Assessment and Reflection 2  

Presentation and Communication 3  

 
.ȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊƻƧŜŎǘ ǿƻǊƪ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ ǘƘŜ [ŜŀǊƴƛƴƎ 
ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎƘŜƳŜ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƻƴǘŜȄǘ ŦƻǊ !ǎǎŜǎǎƛƴƎ ǘƘŜ ǘŜŀŎƘŜǊǎ ǿƻǊƪΦ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Interdisciplinary Teaching: 3  

Project-Based Learning: 3  

Creativity and Innovation 2  

Entrepreneurial Thinking 3  

Collaboration and Communication 3  

Observations and Feedback: 3  

Student Outcomes Comments 4  

Recommendations and Reflections 3  

   

 

πππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππ 

tтπ[мπ²нΥ άɾʽ˂ ̠ɹʽ ẖ ̌ɾʺ˂έ̌Σ LϥƳ ǘŀƭƪƛƴƎ ŀōƻǳǘ ǘƘŜ !ǇǇƭŜ 

¢ŜŀŎƘŜǊǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΥ 

ɾʰˊʾ˄ʰ ɼʰ˂˂ʽ˄ʾˁˇˎ 
ʅ˗ˍˇˌ ɰˇˋˁʰˊʾʵʹˌ 
ɾʰˊʾʰ ʅˁˈˊʵˇˎ 
 
aŀǊƪƛƴƎ ǎŎƘŜƳŜ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƻǊƪ ŀǎ ƛǘ ƛǎ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ ǇǊƻŘǳŎŜŘ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
ǇǊƻƧŜŎǘ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Critical Thinking and Problem-Solving 3  

Collaboration and Teamwork 4  



пф 
 

Creativity and Innovation 4  

Technical Skills 3  

Entrepreneurial Skills 4  

Self-Assessment and Reflection 3  

Presentation and Communication 4  

 
.ȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊƻƧŜŎǘ ǿƻǊƪ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ ǘƘŜ [ŜŀǊƴƛƴƎ 
ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎƘŜƳŜ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƻƴǘŜȄǘ ŦƻǊ !ǎǎŜǎǎƛƴƎ ǘƘŜ ǘŜŀŎƘŜǊǎ ǿƻǊƪΦ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Interdisciplinary Teaching: 4  

Project-Based Learning: 4  

Creativity and Innovation 3  

Entrepreneurial Thinking 4  

Collaboration and Communication 4  

Observations and Feedback: 3  

Student Outcomes Comments 3  

Recommendations and Reflections 4  

   

 

ππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππ 

tуπ[нπ²нΥ άɾʷˋ h˃ ʶˍʰ˒ˇˊʱˌ ̀ ˍ ̌̄ ˂ʰʾˋʽˇ ˃ ʽʰˌ ̄ ˊʱˋʽ˄ʹˌ ̄ ˈ˂ʹέΣ aŜŀƴǎ ƻŦ ǘǊŀƴǎǇƻǊǘ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ 

ƻŦ ŀ ƎǊŜŜƴ Ŏƛǘȅ 

ʆˈ˄ʽʰ ɾʰˎˊˇ˕ʺ  

ɮ˄ˍˊʷʰˌ ʃˏˊʴˇˌ  

ɾʰˊʾʰ ʃʰˉʰ˄ʽˁˇ˂ʱˇˎ 

 

aŀǊƪƛƴƎ ǎŎƘŜƳŜ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƻǊƪ ŀǎ ƛǘ ƛǎ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ ǇǊƻŘǳŎŜŘ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
ǇǊƻƧŜŎǘ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Critical Thinking and Problem-Solving   

Collaboration and Teamwork   

Creativity and Innovation   

Technical Skills   

Entrepreneurial Skills   

Self-Assessment and Reflection   

Presentation and Communication   

 
.ȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊƻƧŜŎǘ ǿƻǊƪ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ ǘƘŜ 
[ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎƘŜƳŜ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƻƴǘŜȄǘ ŦƻǊ !ǎǎŜǎǎƛƴƎ ǘƘŜ ǘŜŀŎƘŜǊǎ 
ǿƻǊƪΦ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Interdisciplinary Teaching:   

Project-Based Learning:   

Creativity and Innovation   

Entrepreneurial Thinking   

Collaboration and Communication   

Observations and Feedback:   



рл 
 

Student Outcomes Comments   

Recommendations and Reflections   

   

 

ππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππ 

tфπ[нπ²нΥ άʄˇ˒ʺ˃ʰˍʰ ʁ˒ʺʲ˖˄έΣ ¢ŜŜƴ ŘǊƛƴƪǎ 

¢ŜŀŎƘŜǊǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΥ 

ʃʶˍˊˇˏ˂˂ʰ ʃʶˍˊʾʵˇˎ  
ɾʰˊʽʱ˄˄ʰ ʃʰ˄ˍʶ˂ʺ  
ɾʰˊʾʰ ɼˎˊʽʱˁˇˎ 
 
aŀǊƪƛƴƎ ǎŎƘŜƳŜ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƻǊƪ ŀǎ ƛǘ ƛǎ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ ǇǊƻŘǳŎŜŘ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
ǇǊƻƧŜŎǘ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Critical Thinking and Problem-Solving   

Collaboration and Teamwork   

Creativity and Innovation   

Technical Skills   

Entrepreneurial Skills   

Self-Assessment and Reflection   

Presentation and Communication   

 
.ȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊƻƧŜŎǘ ǿƻǊƪ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ ǘƘŜ [ŜŀǊƴƛƴƎ 
ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎƘŜƳŜ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƻƴǘŜȄǘ ŦƻǊ !ǎǎŜǎǎƛƴƎ ǘƘŜ ǘŜŀŎƘŜǊǎ ǿƻǊƪΦ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Interdisciplinary Teaching:   

Project-Based Learning:   

Creativity and Innovation   

Entrepreneurial Thinking   

Collaboration and Communication   

Observations and Feedback:   

Student Outcomes Comments   

Recommendations and Reflections   

   

 

πππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππ 

tмлπ[нπ²нΥ άʆˇ ˁʰʽ˄ˇˏˊʴʽˇ ˃ʰˌ ˋʺ˃ʰ˄ˍˊˇέΣ hǳǊ ƴŜǿ ōǳƻȅ   

¢ŜŀŎƘŜǊǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΥ 

ɳˎˊʽˉʽʵˇˎ ɼˎˊʽʰˁʺ  

ɮ˄ʵˊʷʰˌ ʅˍʶ˒ʱ˄ˇˎ 

 

aŀǊƪƛƴƎ ǎŎƘŜƳŜ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƻǊƪ ŀǎ ƛǘ ƛǎ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ ǇǊƻŘǳŎŜŘ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
ǇǊƻƧŜŎǘ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Critical Thinking and Problem-Solving   

Collaboration and Teamwork   

Creativity and Innovation   



рм 
 

Technical Skills   

Entrepreneurial Skills   

Self-Assessment and Reflection   

Presentation and Communication   

 
.ȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊƻƧŜŎǘ ǿƻǊƪ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ ǘƘŜ [ŜŀǊƴƛƴƎ 
ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎƘŜƳŜ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƻƴǘŜȄǘ ŦƻǊ !ǎǎŜǎǎƛƴƎ ǘƘŜ ǘŜŀŎƘŜǊǎ ǿƻǊƪΦ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Interdisciplinary Teaching:   

Project-Based Learning:   

Creativity and Innovation   

Entrepreneurial Thinking   

Collaboration and Communication   

Observations and Feedback:   

Student Outcomes Comments   

Recommendations and Reflections   

   

 

 
 

²ŜŜƪ о όмрπнл Wǳƭȅ нлнпύ 
 

tмπ[мπ²оΥ άɼʰ˂ˇˁʰʽˊʽ˄ʷˌ ɻ ʽʰˁˇˉʷˌ ̀ ˍʹ˄ ɼˏˉˊˇ ̀ ˍ ̌̄ ˂ʰʾˋʽˇ ̱ ˖ ˄ʁ˂ˎ˃ˉʽʰˁ˗˄ ɮʴ˗˄˖˄ ̄ ˇ ˎ̒  h

ʵʽˇˊʴʰ˄˖ʻˇˏ˄ ̀ˍʹ˄ ɼˏˉˊˇέΣ {ǳƳƳŜǊ ƘƻƭƛŘŀȅǎ ƛƴ /ȅǇǊǳǎ ƛƴ ǘƘŜ ŦǊŀƳŜǿƻǊƪ ƻŦ ǘƘŜ hƭȅƳǇƛŎ DŀƳŜǎ ǘƻ 

ōŜ ƻǊƎŀƴƛȊŜŘ ƛƴ /ȅǇǊǳǎ   

¢ŜŀŎƘŜǊǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΥ 

ɽˇʾʸˇˌ ʅˇˎˊˇˎˉˉʺˌ  

ɼʰˍʶˊʾ˄ʰ ʃˇ˄ˍʾˁʹ  

ʊʱ˄ʹˌ ʃʶˍˊˇˏʵʹˌ 

 

aŀǊƪƛƴƎ ǎŎƘŜƳŜ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƻǊƪ ŀǎ ƛǘ ƛǎ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ ǇǊƻŘǳŎŜŘ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
ǇǊƻƧŜŎǘ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Critical Thinking and Problem-Solving 3  

Collaboration and Teamwork 4  

Creativity and Innovation 2  

Technical Skills 3  

Entrepreneurial Skills 3  

Self-Assessment and Reflection 2  

Presentation and Communication 4  

 
 
.ȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊƻƧŜŎǘ ǿƻǊƪ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ ǘƘŜ [ŜŀǊƴƛƴƎ 
ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎƘŜƳŜ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƻƴǘŜȄǘ ŦƻǊ !ǎǎŜǎǎƛƴƎ ǘƘŜ ǘŜŀŎƘŜǊǎ ǿƻǊƪΦ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Interdisciplinary Teaching: 3  

Project-Based Learning: 3  



рн 
 

Creativity and Innovation 2  

Entrepreneurial Thinking 3  

Collaboration and Communication 4  

Observations and Feedback: 3  

Student Outcomes Comments 3  

Recommendations and Reflections 3  

   

 

πππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππ 

tнπ[нπ²оΥ άɮˌ ʅ˔ʶʵʽʱˋˇˎ˃ʶ ˍˇ ɲʽˁˈ ˃ʰˌ ʅ˔ˇ˂ʽˁˈ ɱˎ˃˄ʰˋˍʺˊʽˇ ˍʹˌ ɼˇʽ˄ˈˍʹˍʰˌέΣ [Ŝǘϥǎ 5ŜǎƛƎƴ hǳǊ hǿƴ 

/ƻƳƳǳƴƛǘȅ {ŎƘƻƻƭ DȅƳ 

¢ŜŀŎƘŜǊǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΥ 

ʊʰ˄ˇˎˊʾʰ ɹ˖ʱ˄˄ˇˎΣ 

ɯ˄˄ʰ ʆʾˊˁʰ  

 

aŀǊƪƛƴƎ ǎŎƘŜƳŜ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƻǊƪ ŀǎ ƛǘ ƛǎ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ ǇǊƻŘǳŎŜŘ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
ǇǊƻƧŜŎǘ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Critical Thinking and Problem-Solving 3  

Collaboration and Teamwork 3  

Creativity and Innovation 2  

Technical Skills 4  

Entrepreneurial Skills 3  

Self-Assessment and Reflection 3  

Presentation and Communication 3  

 
.ȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊƻƧŜŎǘ ǿƻǊƪ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ ǘƘŜ 
[ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎƘŜƳŜ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƻƴǘŜȄǘ ŦƻǊ !ǎǎŜǎǎƛƴƎ ǘƘŜ ǘŜŀŎƘŜǊǎ 
ǿƻǊƪΦ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Interdisciplinary Teaching: 3  

Project-Based Learning: 3  

Creativity and Innovation 2  

Entrepreneurial Thinking 3  

Collaboration and Communication 4  

Observations and Feedback: 3  

Student Outcomes Comments 3  

Recommendations and Reflections 3  

   

 

 

ππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππ 

tпπ[нπ²оΥ άɾʰʻʹ˃ʰˍʽˁʱ ʺ ʃʰʽ˔˄ʾʵʽέΣ aŀǘƘ ƻǊ DŀƳŜ  

¢ŜŀŎƘŜǊǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΥ 

ɴˊʽˁ ʊˎˋʶ˄ˍʸʾʵʹˌ  

ɸ˖˃ʱˌ ɮ˄ˍ˖˄ʾˇˎ  

ʋ˂ˈʹ ʆʸˎˊˁʰ˂˂ʺ 

 

aŀǊƪƛƴƎ ǎŎƘŜƳŜ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƻǊƪ ŀǎ ƛǘ ƛǎ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ ǇǊƻŘǳŎŜŘ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
ǇǊƻƧŜŎǘ 



ро 
 

 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Critical Thinking and Problem-Solving   

Collaboration and Teamwork   

Creativity and Innovation   

Technical Skills   

Entrepreneurial Skills   

Self-Assessment and Reflection   

Presentation and Communication   

 
.ȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊƻƧŜŎǘ ǿƻǊƪ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ ǘƘŜ [ŜŀǊƴƛƴƎ 
ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎƘŜƳŜ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƻƴǘŜȄǘ ŦƻǊ !ǎǎŜǎǎƛƴƎ ǘƘŜ ǘŜŀŎƘŜǊǎ ǿƻǊƪΦ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Interdisciplinary Teaching:   

Project-Based Learning:   

Creativity and Innovation   

Entrepreneurial Thinking   

Collaboration and Communication   

Observations and Feedback:   

Student Outcomes Comments   

Recommendations and Reflections   

   

 

ππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππππ 

tммπ[нπ²оΥ άʃˊˇ˂ʰʲʰʾ˄ˇˎ˃ʶ ̱  ̌́ ˇ˂ˈʽ ̱ ʹ ̩ˁ ʰˍʰˋˍˊˇ˒ʺˌέΣ ²Ŝ ŀǊŜ ŎŀǘŎƘƛƴƎ ǳǇ ǿƛǘƘ ǘƘŜ ŎƭƻŎƪ ƻŦ 

ŘƛǎŀǎǘŜǊ   

¢ŜŀŎƘŜǊǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΥ 

ɰʾˁʹ ɾʰ˂˂ˇˏˊʹ  

ɾʰˊʾ˄ʰ ɾʽ˔ʰʺ˂  

ɾʰˊʾʰ ʋʰˍʸʹ˃ʹ˄ʱ 

 

aŀǊƪƛƴƎ ǎŎƘŜƳŜ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƻǊƪ ŀǎ ƛǘ ƛǎ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ ǇǊƻŘǳŎŜŘ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
ǇǊƻƧŜŎǘ 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Critical Thinking and Problem-Solving 2  

Collaboration and Teamwork 3  

Creativity and Innovation 2  

Technical Skills 3  

Entrepreneurial Skills 3  

Self-Assessment and Reflection 3  

Presentation and Communication 3  

 
.ȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊƻƧŜŎǘ ǿƻǊƪ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ ǘƘŜ 
[ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎƘŜƳŜ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƻƴǘŜȄǘ ŦƻǊ !ǎǎŜǎǎƛƴƎ ǘƘŜ ǘŜŀŎƘŜǊǎ 
ǿƻǊƪΦ 
 



рп 
 

Specific skills seeming to have been developed as reflected in 
the material produced and in relation to the corresponding 
Learning and creativity Plan 

Mark (in the 
range 1 to 5 (5 
excellent)) 

Remarks 

Interdisciplinary Teaching: 3  

Project-Based Learning: 3  

Creativity and Innovation 2  

Entrepreneurial Thinking 3  

Collaboration and Communication 3  

Observations and Feedback: 3  

Student Outcomes Comments 3  

Recommendations and Reflections 3  

   

 

 

 

 

/ƻƴŎƭǳǎƛƻƴ  
 

.ŀǎŜŘ ƻƴ ǘƘŜ ŀōƻǾŜ ƳŀǊƪƛƴƎǎ ƛƴ ǘƘŜ ǊǳōǊƛŎǎΣ ƛǘ Ŏŀƴ ōŜ ŘŜŘǳŎŜŘ ǘƘŀǘ ǘƘŜ ǘŜŀŎƘŜǊǎ ƳŜƴǝƻƴŜŘ ŀƴŘ ǿƘƛŎƘ 

ǇŀǊǝŎƛǇŀǘŜŘ ƛƴ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ ŜƭŜƳŜƴǘǎΣ ǘƘŀǘ ǿŜǊŜ ǘƘŜ ƻōƧŜŎǘ ƻŦ ǘƘŜƛǊ ǘǊŀƛƴƛƴƎ ƛƴ ǘƘŜ ƛŘŜŀǎ 

ƻŦ ǘƘŜ {¢9!a9 ŀƴŘ ǘƘŜ tǊƻƧŜŎǘ .ŀǎŜŘ [ŜŀǊƴƛƴƎΣ Ŏŀƴ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎΥ 

ǎŀǝǎŦŀŎǘƻǊȅ ŎƻƳǇƭŜǘŜŘ ǘƘŜƛǊ ǘǊŀƛƴƛƴƎ ŎƻǳǊǎŜ ŀƴŘ  

ǘƘŀǘ ǘƘŜȅ ŀǊŜ ŎƻƳǇŜǘŜƴǘ ŦƻǊ ǳǎƛƴƎ ǘƘŜ {¢9!a9 ŀƴŘ tǊƻƧŜŎǘ .ŀǎŜŘ [ŜŀǊƴƛƴƎ !ǇǇǊƻŀŎƘ  

ǿƛǘƘ ǎǘǳŘŜƴǘǎ ƛƴ ǘƘŜ ǳǇǇŜǊ ǇǊƛƳŀǊȅ ƻǊ ƛƴ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ǎŎƘƻƻƭΦ  

 

Lƴ ǘƘƛǎ ŎƻƴǘŜȄǘ ǘƘŜȅ ŘŜƳƻƴǎǘǊŀǘŜŘ ǎƪƛƭƭǎ ŀƴŘ ŎƻƳǇŜǘŜƴŎƛŜǎ ŦƻǊ Interdisciplinary Teaching, Project-Based 

Learning, Creativity and Innovation, Entrepreneurial Thinking, Collaboration and Communication, 

Observations and Feedback, Student Outcomes Commenting, Recommendations and Reflections ŀƴŘ 

ǘƘǳǎΣ ǘƘŜȅ ŀǊŜ  

           /ŜǊǝŬŜŘ ǘƻ ǳǎŜ ǘƘŜ {¢9!a9 ŀǇǇǊƻŀŎƘ  

ǿƛǘƘ ǎǘǳŘŜƴǘǎ ƻŦ ǘƘŜǎŜ ŀƎŜǎΦ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



рр 
 

 

тΦ !²!w5 /9w9ahb¸  

 
The award ceremony for granting the Certification to the 32 teachers was organized in Nicosia, 
Cyprus, during 2 October 2024. Present at this ceremony was the Minister of Education, Sports and 
Youth of the Republic of Cyprus Dr Athena Michaelidou. The piloting and awarding were organized 
under the patronage of the Minister. 

 

 
 
A copy sample of the certificate is shown in ANNEX 2 of this report. 

 
 

уΦ CLb![ /hb/[¦{Lhb{ !b5 {¦DD9{¢Lhb{  

 

CƻƭƭƻǿƛƴƎ ǘƘŜ ǊŜǎǳƭǘǎ ŀǎ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ ŎƘŀǇǘŜǊǎ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΣ ǘƘƛǎ Ǉƛƭƻǘ ŀǧŜƳǇǘ ǘƻ ŎǊŜŀǘŜ ǘƘŜ ŬǊǎǘ 
ƎǊƻǳǇ ƻŦ /ŜǊǝŬŜŘ {¢9!a9 ¢ŜŀŎƘŜǊ CŀŎƛƭƛǘŀǘƻǊǎ ƘŀŘ ŀ ǇƻǎƛǝǾŜ ƛƳǇŀŎǘ ƛƴ ǘƘŜ ƭƻŎŀƭ ŎƻƳƳǳƴƛǘȅ ƻŦ ǘŜŀŎƘŜǊǎ 
ŀƴŘ ŜŘǳŎŀǘƻǊǎΦ ¢Ƙƛǎ ǊŜǇƻǊǘ ǿƛƭƭ ōŜ ǳǎŜŘ ōȅ ǘƘŜ ǇǊƻƧŜŎǘ ŎƻƴǎƻǊǝǳƳ ǘƻ ŘŜǾŜƭƻǇ ǘƘŜ 9ǳǊƻǇŜŀƴ 
/ŜǊǝŬŎŀǝƻƴ tǊƻƎǊŀƳƳŜ ǘƻ ōŜ ƻũŜǊŜŘ ōȅ ǘƘŜ 9ǳǊƻǇŜŀƴ CŜŘŜǊŀǝƻƴ ƻŦ {¢9!a9 ¢ŜŀŎƘŜǊ CŀŎƛƭƛǘŀǘƻǊǎ 
!ŎŀŘŜƳƛŜǎΣ ŀ ŘŜƭƛǾŜǊŀōƭŜ ƻŦ ǘƘŜ {¢9!a9π!ŎŀŘŜƳȅ ǇǊƻƧŜŎǘΦ  

¢ƘŜ ǇƛƭƻǝƴƎ ǿƛƭƭ ŎƻƴǝƴǳŜ ǿƛǘƘ ǘƘŜ ŜȄǘŜǊƴŀƭ ǘǊŀƛƴŜŜǎ ƻŦ ²ƻǊƪǎƘƻǇǎ н ŀƴŘ о ǇƭŀƴƴŜŘ ŀƭǊŜŀŘȅ ŦƻǊ нлнр ƛƴ 
wƻƳŀƴƛŀ ŀƴŘ DǊŜŜŎŜΣ ǿƘƻ ǿƛƭƭ ōŜ ƻũŜǊŜŘ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ 
ŎŜǊǝŬŎŀǝƻƴ ǿƛǘƘƛƴ нлнрΦ 

!ƴƻǘƘŜǊ Ǉƛƭƻǘ ƎǊƻǳǇ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ Ǌǳƴ ƛƴ /ȅǇǊǳǎ ƛƴ нлнрΦ 

Lƴ !ƴƴŜȄ о ƻƴŜ Ŏŀƴ ŬƴŘ ǘƘŜ ŬǊǎǘ ŘǊŀƊ ƻŦ ǘƘŜ tŀǊǘ ǘƻ /ŜǊǝŬŎŀǝƻƴ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘƛǎ ǇƛƭƻǘΦ 

!bb9· о t!¢I ¢h /9w¢LCL/!¢Lhb π /ŜǊǝŬŎŀǝƻƴ ŦƻǊ {¢9!a9 ¢ŜŀŎƘŜǊ CŀŎƛƭƛǘŀǘƻǊ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ ŀ ƳƛŎǊƻπ

ŎǊŜŘŜƴǝŀƭ 

 

 



рс 
 

 

!bb9· м 

[ƛǎǘ ƻŦ ǘƘŜ мн {¢9!a9 [ŜŀǊƴƛƴƎ ŀƴŘ /ǊŜŀǝǾƛǘȅ tƭŀƴǎ ό[ϧ/ tƭŀƴǎύ 

ό!ƭƭ [ϧ/ tƭŀƴǎ ǿŜǊŜ ŎǊŜŀǘŜŘ ƛƴ ǘƘŜ ƭƻŎŀƭ ƭŀƴƎǳŀƎŜ ƻŦ ǘƘŜ ǇƛƭƻǝƴƎΣ ǘƘŀǘ ƛǎ DǊŜŜƪύ 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ м 

 
 

ʅʋɳɲɹʁ ɾɮɸɶʅɶʅ ɼɮɹ ɲɶɾɹʁʇʄɱɹɼʁʆɶʆɮʅ 
ɾʽʰ ʰˎˍʱˊˁʹˌ ˁˇʽ˄ˈˍʹˍʰ ˋˍʹ˄ ɮ˒ˊʽˁʺ 

 
 

S T Eng A M Ent 

 χ  χ  χ  δ  χ  χ
 
мΦ ʃʶˊʾʴˊʰ˃˃ʰ 

ʆʾˍ˂ˇˌ 
Mʾʰ ʰˎˍʱˊˁʹˌ ˁˇʽ˄ˈˍʹˍʰ ˋˍʹ˄ ɮ˒ˊʽˁʺ 

ɼˏˊʽʰ ʶˊ˗ˍʹˋʹ ʺ ʻʷ˃ʰ 
ʃ˗ˌ ˃ˉˇˊʶʾ ʷ˄ʰ ˃ʽˁˊˈ ˔˖ˊʽˈ ˋˍʹ˄ ɮ˒ˊʽˁʺ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋʶʽ ˍˇ 
ˉˊˈʲ˂ʹ˃ʰ ˍʹˌ ˒ˍ˗˔ʶʽʰˌ ˁʰʽ ˍʹˌ ʷ˂˂ʶʽ˕ʹˌ ˒ʰʴʹˍˇˏΤ 
όɾˉˇˊʶʾ ˄ʰ ˉʰˊʱʴʶʽ ˃ˈ˄ʹ ˍʹˌ ˁʱˉˇʽʶˌ ˉˇˋˈˍʹˍʶˌ ˒ʰʴʹˍˇˏΤ 
ʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ʽʵʽʰʾˍʶˊʶˌ ˋˎ˄ʻʺˁʶˌ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ˂ʹ˒ʻˇˏ˄ ˎˉˈ˕ʽ˄Τ 
ʆʽ ˎ˂ʽˁʱ ˔ˊʶʽʱʸˇ˄ˍʰʽΤύ 

ɶ˂ʽˁʾʶˌΣ ʆʱ˅ʶʽˌ  

 
ɶ˂ʽˁʾʶˌΥ мл-13 

ɲʽʱˊˁʶʽʰ  с ʋ сл ˂ʶˉˍʱ 

ʅˎˋ˔ʶˍʽˋ˃ˈˌ ˃ʶ 
ɮ˄ʰ˂ˎˍʽˁˈ ʃˊˈʴˊʰ˃˃ʰ  

ɰʽˇ˂ˇʴʾʰ-ʁʽˁˇ˂ˇʴʾʰΣ ɱʶ˖ʴˊʰ˒ʾʰ-ʃʶˊʽʲʱ˂˂ˇ˄Σ ɲʽʰˋˍʱˋʶʽˌ-ʂʴˁˇˌ-
ʋ˖ˊʹˍʽˁˈˍʹˍʰΣ ʇʵˊˇˋˍʰˍʽˁʺ ʃʾʶˋʹΣ ʶ˄ʷˊʴʶʽʶˌΦ 

 

ʃʶˊʾ˂ʹ˕ʹ 
ʁʽ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋʶ ˃ʽʰ ʶʻʶ˂ˇ˄ˍʽˁʺ ˇ˃ʱʵʰ ˉˇˎ ʷ˔ʶʽ 
ʰ˄ʰ˂ʱʲʶʽ ˄ʰ ʲˇʹʻʺˋʶʽ ʷ˄ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˔˖ˊʽˈ ˋˍʹ˄ ɮ˒ˊʽˁʺ ˄ʰ 
ʶ˅ˇ˃ʰ˂ˏ˄ʶʽ ˍˇ ˉˊˈʲ˂ʹ˃ʰ ˍʹˌ ˉʶʾ˄ʰˌ ˁʰʽ ˍʹˌ ʷ˂˂ʶʽ˕ʹˌ ʲʰˋʽˁ˗˄ ˉˊ˗ˍ˖˄ 
ˎ˂˗˄Φ ʅˍˈ˔ˇˌ ˍʹˌ ˇ˃ʱʵʰˌ ʶʾ˄ʰʽΣ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʽ˄ ˍʽˌ ʽʵʽʰʾˍʶˊʶˌ 
ˁʰʽˊʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˉˇˎ ʶˉʽˁˊʰˍˇˏ˄ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ʰ˂˂ʱ ˁʰʽ ˍʽˌ 
ˎˉˇʲʰʻ˃ʽˋ˃ʷ˄ʶˌ ˎˉˇʵˇ˃ʷˌΣ ˄ʰ ʲˊʶʽ ˁʰʽ ˄ʰ ˉˊˇ˖ʻʺˋʶʽ ˁʰˍʱ˂˂ʹ˂ˇˎˌ 
ˍˊˈˉˇˎˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʰˉˈ ˍˇˎˌ 
ˁʰˍˇʾˁˇˎˌ ʴʽʰ ˄ʰ ʶ˅ˇ˃ʰ˂ˏ˄ˇˎ˄ ˍʹ˄ ˁʰˍʱˋˍʰˋʹΦ 

ʆʶ˂ʽˁˈˌ ˋˍˈ˔ˇˌ ʶʾ˄ʰʽ ʹ ʶ˅ʶˏˊʶˋʹ ˔ˇˊʹʴ˗˄ ʴʽʰ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ʰˎˍ˗˄ 
ˉˇˎ ʻʰ ˉˊˇʲʱ˂ˇˎ˄ ˁʱˍʽ ˉˇˎ ʻʷ˂ˇˎ˃ʶ ˄ʰ ˉʶˍˏ˔ˇˎ˃ʶ ˃ʷˋʰ ʰˉˈ ˍʹ˄ 
ˁʰˍʰˋˁʶˎʺ ʶ˄ˈˌ ʵʽʰ˒ʹ˃ʽˋˍʽˁˇˏ poster ˍˇ ˇˉˇʾˇ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ 
ˋˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍʹˌ ʽʵʷʰˌ ˍˇˎˌΦ 

 



рт 
 

нΦ ʃ˂ʰʾˋʽˇ {¢9!a9 
ʅˎ˄ʶˊʴʱˍʶˌ 
ʶˁˉʰʽʵʶˎˍʽˁˇʾ 
 

ɾʰʻʹ˃ʰˍʽˁˈˌΣ ɰʽˇ˂ˈʴˇˌΣ ʊˎˋʽˁˈˌΣ ɲʰˋˁʱ˂ʰ 

оΦ ʅˍˈ˔ˇʽ ˁʰʽ ɾʶʻˇʵˇ˂ˇʴʾʶˌ 
ɾʰʻʹˋʽʰˁˇʾ 
ˋˁˇˉˇʾ ˁʰʽ 
ˋˍˈ˔ˇʽ 

ʁʽ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌ 
1. ɿʰ ˃ʶ˂ʶˍˇˏ˄ ˁʰʽ ˄ʰ ʶ˄ˍˇˉʾʸˇˎ˄ ˍʽˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍˇˎˌ 
ˋˍˈ˔ˇˎˌ ˍˇˎˌΦ 

2. ɿʰ ˋˎ˂˂ʷʴˇˎ˄Σ ˄ʰ ˋˎ˄ʻʷˍˇˎ˄ ˁʰʽ ˄ʰ ˁʰˍʰʴˊʱ˒ˇˎ˄ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ʻʰ 
˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ ʴʽʰ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄Φ 

3. ɿʰ ʵʽʰˁˊʾ˄ˇˎ˄ ˁʰʽ ˄ʰ ˁʰˍʰ˄ˇˇˏ˄ ˍʽˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˒ˎˍ˗˄Φ 

4. ɿʰ ʶ˄ˍˇˉʾʸˇˎ˄ ˍˊˈˉˇˎˌ ˉˇˎ ˄ʰ ˋˎ˃ʲʱ˂ˇˎ˄ ˋˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ʰˋ˒ʰ˂ˇˏˌ 
ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ʴʽʰ ˄ʰ ˉʶˍˏ˔ˇˎ˄ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˒ˎˍ˗˄Φ 

5. ɿʰ ˁʰˍʰ˄ˇˇˏ˄ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˋˎ˃ʲʱ˂ˇˎ˄ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ 
ʲʽˇˍʽˁˇˏ ʶˉʾˉʶʵˇˎΦ 

6. ɿʰ ʶˎʰʽˋʻʹˍˇˉˇʽʹʻˇˏ˄ ʴʽʰ ʷ˄ʰ ˍˈˋˇ ˋʹ˃ʰ˄ˍʽˁˈ ˉˊˈʲ˂ʹ˃ʰ ˁʰʽ ˄ʰ 
ˉˊˇˋˉʰʻʺˋˇˎ˄ ˄ʰ ʲˊˇˎ˄ ʶˏˁˇ˂ʶˌ ˁʰʽ ʶ˒ʰˊ˃ˈˋʽ˃ʶˌ ˂ˏˋʶʽˌ ʴʽʰ ˍˇ 
ˉˊˈʲ˂ʹ˃ʰ 

ɾʰʻʹˋʽʰˁʱ 
ʶˉʰˁˈ˂ˇˎʻʰ ˁʰʽ 
ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
 

1. ʃʰˊˇˎˋʾʰˋʹ ˃ʶ˂ʷˍʹˌ ˋʶ Φppt ˃ˇˊ˒ʺΣ ˋˍʹ˄ ˇˉˇʾʰ ʻʰ ʶ˅ʹʴˇˏ˄ ˍʽˌ 
ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ˂ˏˋʶʽˌ ˍˇˎ ˉˊˇʲ˂ʺ˃ʰˍˇˌ ˁʰʽ ˍˇˎˌ ˂ˈʴˇˎˌ ʴʽʰ ˍˇˎˌ 
ˇˉˇʾˇˎˌ ˍʽˌ ʻʶ˖ˊˇˏ˄ ʲʷ˂ˍʽˋˍʶˌΦ 

2. ɼʰˍʰˋˁʶˎʺ ʰ˒ʾˋʰˌκposter ̄ ˊˇ˗ʻʹˋʹˌ ˍˇˎ ʷˊʴˇˎΦ 
3.  ɮ˄ʱˉˍˎ˅ʹ ʵʶ˅ʽˇˍʺˍ˖˄ ʶˉʽ˔ʶʽˊʹ˃ʰˍˇ˂ˇʴʾʰˌΦ 

 
ʃˊˇʰˉʰʽˍˇˏ˃ʶ˄
ʹ 
ˉˊˇːˉʱˊ˔ˇˎˋʰ 
ʴ˄˗ˋʹ 

1. ʂʴˁˇˌκ˔˖ˊʹˍʽˁˈˍʹˍʰ ˋˍʶˊʶ˗˄Φ 
2. ɳ˃ʲʰʵˈ˄ ˁʰʽ ʃʶˊʾ˃ʶˍˊˇˌ ɳˉʽ˒ʱ˄ʶʽʰˌΦ 
3. ʊ˖ˍˇˋˏ˄ʻʶˋʹ-ʃʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˍʹ˄ ʶˉʹˊʶʱʸˇˎ˄Φ 
4. ʊʰʽ˄ˈ˃ʶ˄ˇ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎΦ 
5. ɳˊ˃ʹ˄ʶʾʰ ˔ʰˊˍ˗˄ όʊˎˋʽˁˇʾ ˉˈˊˇʽΣ ˁ˂ʾ˃ʰΣ ʲ˂ʱˋˍʹˋʹΣ  ʴʶ˖˃ˇˊ˒ˇ˂ˇʴʾʰΣ 
ˉ˂ʹʻˎˋ˃ˈˌύ 

 
ɼʾ˄ʹˍˊʰΣ 
˃ʶʻˇʵˇ˂ˇʴʾʰΣ 
ˋˍˊʰˍʹʴʽˁʷˌΣ 
ʵˎˋˁˇ˂ʾʶˌκʶ˃ˉˈ
ʵʽʰ  
 

ɲʽʶˊʶˎ˄ʹˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹΣ ˋˎ˄ʶˊʴʰˍʽˁʺ ˃ʱʻʹˋʹΣ ʶˊʴʰˋʾʰ ˋʶ ˇ˃ʱʵʶˌΦ 

пΦ ɾʷˋʰ ˁʰʽ ʃˊˇʶˍˇʽ˃ʰˋʾʰ 
 
ʃˊˇʶˍˇʽ˃ʰˋʾʰΣ 
ʄˏʻ˃ʽˋʹ ˔˗ˊˇˎΣ 
ʅˎ˃ʲˇˎ˂ʷˌ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 

 
ɰʰˋʽˁˈ ʻʶ˃ʰˍʽˁˈ ˉ˂ʰʾˋʽˇ ˍˇˎ ʷˊʴˇˎ ʶʾ˄ʰʽ ˄ʰ ʰ˄ʰˉˍˏ˅ˇˎ˄ ʷ˄ʰ ˃ˇ˄ˍʷ˂ˇ 
ˉʰˊʰʴ˖ʴʺˌ ˉˊ˗ˍʹˌ ˏ˂ʹˌ ό˒ʰʴʹˍˇˏύΣ  ˋʶ ˃ʽʰ ˁˇʽ˄ˈˍʹˍʰ ˍʹˌ ɮ˒ˊʽˁʺˌ ˍˇ ˇˉˇʾˇ 
ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˉˊˇ˖ʻʺˋˇˎ˄  ˁʰʽ ˄ʰ ˉˊˇˋʶ˂ˁˏˋˇˎ˄ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ 
ʶˍʰʽˊʽ˗˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʶˉʽ˔ˇˊʺʴʹˋʹ ˁʰʽ ˎ˂ˇˉˇʾʹˋʹ ˍˇˎ ʷˊʴˇˎΦ  
 
ɾʶ ʲʱˋʹ ˍˇ ˋʶ˄ʱˊʽˇΣ ˇʽ ˃ʰʻʹˍʷˌ ʶˊʴʱʸˇ˄ˍʰʽ ʰˊ˔ʽˁʱ ʰˍˇ˃ʽˁʱ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ 
ˋʶ ˃ʽˁˊʷˌ ˇ˃ʱʵʶˌ ˍ˖˄ о-п ʰˍˈ˃˖˄Φ ɸʰ ʰ˅ʽˇˉˇʽʺˋˇˎ˄ ˍˇ ʵʽʰʵʾˁˍˎˇ ˖ˌ ˉʹʴʺ 
ˉ˂ʹˊˇ˒ˇˊʽ˗˄Φ 
 

ʃˈˊˇʽΣ ɳˊʴʰ˂ʶʾʰΣ 
ʇ˂ʽˁʱΣ 
ʅˎ˄ʹ˃˃ʷ˄ʰΣ 
ɳ˅ˇˉ˂ʽˋ˃ˈˌ 

ʇˉˇ˂ˇʴʽˋˍʺˌ-Laptop ˃ ʶ ʶʴˁʰˍʶˋˍʹ˃ʷ˄ˇ ˋ˔ʶʵʽʰˋˍʽˁˈ ˂ˇʴʽˋ˃ʽˁˈΦ 
A3 papers ɹ ʽʰ ˍˇ ˉˊˇˋ˔ʷʵʽˇ ˍˇˎ Poster. 
ʇˉˇ˂ˇʴʽˋˍʽˁʺ ˃ʹ˔ʰ˄ʺ 
ɯˍ˂ʰ˄ˍʶˌ 
 
 
 
 
 



ру 
 

рΦ ɳ˒ʰˊ˃ˇʴʺ 
ɲʽʵʰˁˍʽˁʷˌ 
ɲˊʰˋˍʹˊʽˈˍʹˍʶˌΣ 
ɲʽʰʵʽˁʰˋʾʶˌΣ 
ɮ˄ʰˋˍˇ˔ʰˋ˃ˈˌ 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ мʹ   ɳʽˋʰʴ˖ʴʺ 
ʅˍˇˎˌ ˃ʰʻʹˍʷˌ ˉˊˇʲʱ˂˂ˇ˄ˍʰʽ ˉˊˈˍˎˉʰ ˉʰʽʵʽ˗˄  ό ɾʰ˂ʱ˂ʰΣ ɱˁˊʷˍʰΣ ɹˁ˃ˉʰ˂ ˁΦʰΦύ 
ˍʰ ˇˉˇʾʰ ʰ˄ʷ˂ʰʲʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱ ʵˊʱˋʹ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ʶˉʾ˂ˎˋʹ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˉˇˎ ˍʰ˂ʰ˄ʾʸˇˎ˄ ˍˇ˄ ˉ˂ʰ˄ʺˍʹ ˃ʰˌΦ  
ɳ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰʽ ˉ˖ˌ  ʰˎˍʺ ˍʹ ˋˍʽʴ˃ʺ ˋʶ ˃ʽʰ ʴ˖˄ʽʱ ˍˇˎ ˉ˂ʰ˄ʺˍʹ ˃ʰˌ ˁʱˉˇʽˇʽ 
˔ˊʶʽʱʸˇ˄ˍʰʽ ʱ˃ʶˋʰ ʲˇʺʻʶʽʰ ˁʰʽ ˋˎ˃ʲˇˎ˂ʺ ʴʽʰ ˍˇ ˉ˗ˌ ʻʰ ˅ʶˉʶˊʱˋˇˎ˄ ʷ˄ʰ 
ˉˊˈʲ˂ʹ˃ʰ ˉˇˎ ʾˋ˖ˌ ˋˍˇ ˃ʷ˂˂ˇ˄ ʰ˒ˇˊʱ ˁʰʽ ˍˇˎˌ ʾʵʽˇˎˌΦ  ɾʺˉ˖ˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ 
ʰ˄ʰ˂ʱʲˇˎ˄ ʵˊʱˋʹ ˁʰʽ ˄ʰ ˍˇˎˌ ʲˇʹʻʺˋˇˎ˄ Τ ɾʺˉ˖ˌ ˉˊʷˉʶʽ ˄ʰ ʶʾ˃ʰˋˍʶ ˈ˂ˇʽ 
ʷˍˇʽ˃ˇʽΤ  

ɲˊʰˋˍʹˊʽˈˍʹˍʰ нʹ  - ɮʽˍʾʶˌ ˍʹˌ ʶˉʽˋˍʽʽˁʺˌ ˁˊʾˋʹˌ ˋˍˇ ɾʰ˂ʱˇˎʽΦ  
ɾʶˍʱ ʰˉˈ ˍʹ˄ ˉˊˇʲˇ˂ʺ ʶ˄ˈˌ ʲʾ˄ˍʶˇ ʴʽʰ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˉʶʾ˄ʰˌ ˋˍʹ˄ ɮ˒ˊʽˁʺ 
ˋˍˇ 
ɾʰ˂ʱˇˎʽʽΣ ˇʽ ˃ʰʻʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˉˊ˗ˍʰ ʰˍˇ˃ʽˁʱΣ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˇ˃ʰʵʽˁʱ ˄ʰ 
ˋˁʶ˒ˍˇˏ˄ 
ˁʰʽ ˄ʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ˍʽˌ ˉʽʻʰ˄ʷˌ ʰʽˍʾʶˌ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ʰˎˍˇˏΦ ʃΦ˔Φ ˃ʶʴʱ˂ˇ ̩
ˉ˂ʹʻˎˋ˃ˈˌΣ ˁ˂ʾ˃ʰΣ ʱʴˇ˄ˇ ʷʵʰ˒ˇˌΣ ˉˊˈˋʲʰˋʹ ˋʶ ˄ʶˊˈΣ ʷ˂˂ʶʽ˕ʹ ʰˊʵʶˎˍʽˁ˗˄ 
ˋˎˋˍʹ˃ʱˍ˖˄Σ ʰˉˇ˃ˇ˄˖˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌΣ ʷ˂˂ʶʽ˕ʹ ˋˏʴ˔ˊˇ˄˖˄ ˃ʷˋ˖˄ Φ 
ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʰ˒ˇˏ ʰ˂˂ʹ˂ˇʶˉʽʵˊʱˋˇˎ˄ ˃˘ ʷ˄ʰ˄ ʵʽʰʵˊʰˋˍʽˁˈ ˔ʱˊˍʹ Hunger map 
(https:// hungermap.wfp.orgκύ ʻʰ ʵʽʰˉʽˋˍ˗ˋˇˎ˄ ˉ˖ˌ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ 
ʶˉʽˋʽˍʽˋˍʽˁʺˌ ˁˊʾˋʹˌ ʵʶ˄ ʰ˒ˇˊʱ ˃ˈ˄ˇ ˋˍˇ ɾʰ˂ʱˇˎʽΣ ʰ˂˂ʱ ˍˇ ˋˎ˄ʰ˄ˍʱ˃ʶ ˁʰʽ ˋʶ 
ʱ˂˂ʶˌ ˉʶˊʽˇ˔ʷˌ ˍˇˎ ˉ˂ʰ˄ʺˍʹ ˃ʰˌΦ  ʁ ʵʽʰʵˊʰˋˍʽˁˈˌ ˔ʱˊˍʹˌ ˉʰˊˇˎˋʽʱʸʶʽ ˍʽˌ 
ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʰʽˍʾʶˌ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ʶˉʽˋˍʽʽˁʺˌ ˁˊʾˋʹˌ ˋˍʽˌ 
ʵʽʱ˒ˇˊʶˌ ˉʶˊʽˇ˔ʷˌ όˉΦ˔ ˉˈ˂ʶ˃ˇˌΣ ˉ˂ʹ˃˃ˏˊʶˌΣ ˁ˂ʾ˃ʰ ˁˍ˂ύ 
ɮˁˇ˂ˇˏʻ˖ˌΣ ˇʽ ˃ʰʻʹˍʷˌ  ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ ˍˇ˄ ʃʰʴˁˈˋ˃ʽˇ 
ɯˍ˂ʰ˄ˍʰ ˁʰʽ ˄ʰ ʰ˄ˍ˂ʺˋˇˎ˄ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʹ ʻʷˋʹΣ ˍˇ ˁ˂ʾ˃ʰ  ˁʰʽ ˍʰ 
ʴʶ˖˒ˎˋʽˁʱ  ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ɾʰ˂ʱˇˎʽΦ ɮ˒ˇˏ ˋˎ˂˂ʷ˅ˇˎ˄ ˈ˂ʶˌ ˍʽˌ 
ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʻʰ ˋˎ˃ˉ˂ʹˊ˗ˋˇˎ˄ ̫ ˄ʰ ˋ˔ʶˍʽˁˈ quiz .  
ɾʶ ˍˇ ˉʷˊʰˌ ˍ˖˄ ˉʽˇ ˉʱ˄˖Σ ʻʰ ˍˇˎˌ ʸʹˍʹʻʶʾ ˄ʰ ʽʶˊʰˊ˔ʺˋˇˎ˄ ˍʽˌ ʰʽˍʾʶˌ ˍˇˎ 
˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˍʹˌ ʶˉʽˋʽˍʽˁʺˌ ˁˊʾˋʹˌ ˋˍˇ ɾʰ˂ʱˇˎʽΦ  ʃˇʽʶˌ ʰˉˈ ʰˎˍʷˌ ˉˇˎ ʶʾ˔ʰ˄ 
ʶʽˋʹʴʹʻʶʾ ˋˍʹ˄ ʰˊ˔ʺ ʶʾ˄ʰʽ ˇʽ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʶˌΤ ʁʽ ˃ʰʻʹˍʷˌ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ 
ˁʰˍʰ˂ʺ˅ˇˎ˄ ˋˍˇ ˈˍʽ ˇʽ ˁ˂ʽ˃ʰˍˇ˂ˇʴʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˁʰʽ ʹ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ʶʾ˄ʰʽ ˇʽ 
ˁˎˊʽˈˍʶˊʶˌ ʰʽˍʾʶˌ ˍʹˌ ʶˉʽˋʽˍʽˁʺˌ ˁˊʾˋʹˌ ˋˍˇ ɾʰ˂ʱˇˎʽΦ  ʃ˗ˌ ʰˎˍʷˌ ˃ˉˇˊˇˏ˄ ˄ʰ 
ʰ˄ˍʽ˃ʶˍ˖ˉʽˋˍˇˏ˄Τ  

 ɲˊʰˋˍʹˊʽˈˍʹˍʰ оʹ ς ɳˉʽ˂ˇʴʺ ˍʹˌ ˍʶ˔˄ʽˁʺˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ˃ʷˋʰ ˋˍˇ ʻʶˊ˃ˇˁʺˉʽˇ 
˖ˌ ˃ʽʰ ˂ˏˋʹ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ʶˉʽˋʽˍʽˁʺˌ ˁˊʾˋʹˌΦ  
ʆʰ ˉʰʽʵʽʱ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˁʰʽ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰʽ ʴʽʰ ˍˇˎˌ ˍˊˈˉˇˎˌ ˃ʶ ˍˇˎˌ 
ˇˉˇʾˇˎˌ ˇʽ ˁʱˍˇʽˁˇʽ ˍˇˎ ɾʰ˂ʱˇˎʽ ʰ˂˂ʱ ˁʰʽ ʱ˂˂˖˄ ˉʶˊʽˇ˔˗˄ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ ˍˇ 
ˉˊˈ̡˂ ʹ˃ʱ ˍʹˌ ˉʶʾ˄ʰˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰʽ ʴʽʰ ˍˇ ʃʰʴˁˈˋ˃ʽˇˎ 
ʃˊˈʴˊʰ˃˃ʰ ʅʾˍʽˋʹˌ  όWFPύ ˁʰʽ ˍʽˌ ʵˊʱˋʶʽˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʷˋ˖ 
ʰˎˍˇˏΦ  ɳʾ˄ʰʽ ʱˊʰʴʶ ʰˎˍˈ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʹ ˁʰ˂ˏˍʶˊʹ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍˇˎ 
ˉˊˇʲ˂ʺ˃ʰˍˇˌ ˍʹˌ ʶˉʽˋʽˍʽˁʺˌ ˁˊʾˋʹˌΤ ɸʰ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ʹ ˃ˇ˄ʰʵʽˁʺ ʶ˂ˉʾʵʰ ˁʰʽ 
ˋˍʺˊʽ˅ʹ ˍ˖˄ ˁʰˍˇʾˁ˖˄Τ  
ɲʾ˄ʶˍʰʽ ˋˍʰ ˉʰʽʵʽʱ ʷ˄ʰ ʱˊʻˊˇ ˃ʶ ˍʾˍ˂ˇ άɶ ˃ʽˁˊʺ ʁ˂˂ʰ˄ʵʾʰ ˃ʶ ˍˇ ˃ʶʴʱ˂ˇ 
ʰʴˊˇˍʽˁˈ ʻʰˏ˃ʰηΦ  ɮˁˇ˂ˇˏʻ˖ˌΣ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ʰˍˇ˃ʽˁʱ ˋΩ ʷ˄ʰ quiz (Kahootύ ˃ʶ 
ʶˊ˖ˍʺˋʶʽˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˋˍˇ ʱˊʻˊˇΦ  ʅˍˇ ˍʷ˂ˇˌΣ ˇʽ ˃ʰʻʹˍʷˌ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ 
ʶʽˋʹʴʹʻˇˏ˄ ˍʹ˄ ˍʶ˔˄ʽˁʺ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ˃ʷˋʰ ˋˍˇ ʻʶˊ˃ˇˁʺˉʽˇ ˖ˌ ˃ʽʰ 
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˂ ˏˋʹ ˋˍˇ ˉˊˈʲ˂ʹ˃ʰ ˍʹˌ ʶˉʽˋʽˍʽˁʺˌ ˁˊʾˋʹˌ ˋˍˇ ɾʰ˂ʱˇˎʽΦ   

ɲˊʰˋˍʹˊʽˈˍʹˍʰ пʹ  ɸʶˊ˃ˇˁʺˉʽˇ όˎ˂ʽˁʱ ˁʰʽ ʶˊʴʰ˂ʶʾʰύ 
ɳʾ˄ʰʽ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈ ˈˉ˖ˌ ˂ʹ˒ʻˇˏ˄ ˎˉˈ˕ʹ ˇʽ ˍˇˉʽˁʷˌ ˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˁʰʽ 
ˇʽ ʵʽʰʻʷˋʽ˃ˇʽ ˉˈˊˇʽΦ ʁʽ ˃ʰʻʹˍʷˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍʰ ʲʺ˃ʰˍʰ ˉˇˎ 
ˉˊʷˉʶʽ ˄ʰ ʰˁˇ˂ˇˎʻʺˋˇˎ˄ ʴʽʰ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ʶ˄ˈˌ ʻʶˊ˃ˇˁʹˉʾˇˎΦ 
ɳʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ ˈˉ˖ˌ ʶˉʽ˂ʶʴʶʾ ˁʰˍʱ˂˂ʹ˂ˇˌ ˔˗ˊˇˌ ʴʽʰ ˍˇ ʻʶˊ˃ˇˁʺˉʽˇ ʶ˄˗ 
ˉʰˊʱ˂˂ʹ˂ʰ ˉˊʷˉʶʽ ˄ʰ ʶˉʽ˂ʶʴˇˏ˄ ˁʰʽ ˍʰ ˁʰˍʱ˂˂ʹ˂ʰ ˎ˂ʽˁʱΦ 

ʇ˂ʽˁʱ: 

¶ ʅˁʶ˂ʶˍˈˌΥ ʀˏ˂ˇ ʺ ˃ʷˍʰ˂˂ˇ όˉΦ˔ΦΣ ʴʰ˂ʲʰ˄ʽˋ˃ʷ˄ˇʽ ˋ˖˂ʺ˄ʶˌύΦ 

¶ ɼʱ˂ˎ˕ʹΥ ʃˇ˂ˎʰʽʻˎ˂ʷ˄ʽˇ ʺ ʱ˂˂ˇ ʰ˄ʻʶˁˍʽˁˈ ˎ˂ʽˁˈ ˁʱ˂ˎ˕ʹˌΦ 



рф 
 

¶ ɲˇ˃ʽˁʱ ˎ˂ʽˁʱΥ ɰʾʵʶˌΣ ˁʰˊ˒ʽʱΣ ˋˏˊ˃ʰˍʰ ˁΦ˂ˉΦ 

¶ ʅˏˋˍʹ˃ʰ ʱˊʵʶˎˋʹˌΥ ʅ˖˂ʺ˄ʶˌΣ ˋˍʰ˂ʱˁˍʶˌ ˁΦ˂ˉΦ 
 
ɳˊʴʰ˂ʶʾʰ: 

¶ ʅ˒ˎˊʾΣ ˉˊʽˈ˄ʽΣ ˍˊˎˉʱ˄ʽΦ 

¶ ɾʷˍˊˇΣ ʰ˂˒ʱʵʽΣ ˃ʰˊˁʰʵˈˊˇʽΦ 

¶ ʃ˂ʰˋˍʽˁʱ ʵʶˋʾ˃ʰˍʰΣ ˁˈ˒ˍʹˌ ˋ˖˂ʺ˄˖˄Φ 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ рʹ ς ɾʶ ʲʱˋʹ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄Σ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ 
ˈˉ˖ˌ ˁʱ˄ˇˎ˄ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˃ʾʰ ʷˊʶˎ˄ʰ ʰʴˇˊʱˌ ˈˋˇ˄ ʰ˒ˇˊʱ ˍˇ ˁˈˋˍˇˌ ˍ˖˄ 
ˎ˂ʽˁ˗˄Φ 
ɳ˒ˈˋˇ˄ ˁʰˍʰ˂ʺ˅ˇˎ˄ ˋˍʽˌ ʵʽʰˋˍʱˋʶʽˌ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎΣ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ ˈˉ˖ˌ 
˃ʶ ʲʱˋʹ ʰˎˍʷˌΣ ʴʾ˄ʶʽ ˃ʶ˂ʷˍʹ ˗ˋˍʶ ˄ʰ ˍˇˉˇʻʶˍʹʻˇˏ˄ ˋʶ ʾˋʶˌ ʰˉˇˋˍʱˋʶʽˌ ˍʰ 
ˎ˂ʽˁʱ ˍˇˎ ˋˁʶ˂ʶˍˇˏ ˗ˋˍʶ ˄ʰ ʶʾ˄ʰʽ ˋˍʶˊʶˈˌΦ   ɾʶ ʲʱˋʹ ʰˎˍˈ ʻʰ ˃ˉˇˊʷˋˇˎ˄ ˃ʰ 
ˎˉˇ˂ˇʴʾˋˇˎ˄ ˍʹ˄ ˉˇˋˈˍʹˍʰ ˉʰˋˋʱ˂˖˄ ˉˇˎ ˔ˊʶʽʱʸʶˍʰʽΦ ɳʾ˄ʰʽ ʶˉʾˋʹˌ ˋʹ˃ʰ˄ˍʽˁˈ 
ˈˉ˖ˌ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍˇ ˁˈˋˍˇˌ ˍ˖˄ ʵʽʱ˒ˇˊ˖˄ ʶˉʽ˂ˇʴ˗˄ ˎ˂ʽˁ˗˄ ˁʱ˂ˎ˕ʹˌ ˋʶ 
ˋˎ˄ʱˊˍʹˋʹ ˃ʶ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʰ˄ʻʶˁˍʽˁˈˍʹˍʱ ˍˇˎˌΦ  

ɲˊʰˋˍʹˊʽˈˍʹˍʰ сʹ ς ɾʶ˂ʷˍʹ ˍ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍ˖˄ ˋˉˈˊ˖˄ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ 
˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ˄ʶˊˇˏ ˉˇˎ ˔ˊʶʽʱʸˇ˄ˍʰʽΦ 
ʁʽ ˃ʰʻʹˍʷˌ ʻʰ ˁ˂ʹʻˇˏ˄ ˄ʰ ʶˉʽ˂ʷ˅ˇˎ˄ ˃ʶˍʰ˅ˏ т ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˋˉˈˊ˖˄ ˍˇˎˌ 
ˉʷ˄ˍʶ ˉˇˎ ʻʶ˖ˊˇˏ˄ ˁʰˍʰ˂˂ʹ˂ˈˍʶˊˇˎˌ ʴʽʰ ˍˇ˄ ˋˁˇˉˈ ˍˇˎ ʷˊʴˇˎΣ ˃ʶ˂ʶˍ˗˄ˍʰˌ ˍʰ 
ʵʽʱ˒ˇˊʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎˌΦ 
ɱʽʰ ˄ʰ ˍˇ ˉʶˍˏ˔ˇˎ˄ ʰˎˍˈ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʰˁˇ˂ˇˎʻʺˋˇˎ˄ ˍʰ ˋˍʱʵʽʰ ˍʹˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˃ʶʻˈʵˇˎ όˉʰˊʰˍʺˊʹˋʹΣ ʶˊ˖ˍʺ˃ʰˍʰΣ ˎˉˈʻʶˋʹΣ ˋ˔ʶʵʽʰˋ˃ˈˌ 
ˉʶʽˊʱ˃ʰˍˇˌΣ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˁ˂ˉ). 
ʅˍʰ ˉ˂ʰʾˋʽʰ ˍ˖˄ ˉʶʽˊʰ˃ʱˍ˖˄ ˍˇˎˌ ʻʰ ˇˊʾˋˇˎ˄ ʰ˄ʶ˅ʱˊˍʹˍʶˌ όʶʾʵˇˌ ˋˉˈˊˇˎ ʺκˁʰʽ 
ˉˇˋˈˍʹˍʰ ˄ʶˊˇˏύΣ ʶ˅ʰˊˍʹ˃ʷ˄ʶˌ όʰ˄ʱˉˍˎ˅ʹ ˒ˎˍˇˏύΣ  ˁʰʽ ʶ˂ʶʴ˔ˈ˃ʶ˄ʶˌ ˃ʶˍʰʲ˂ʹˍʷˌ 
ˁʰʽ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ʶ˄ˈˌ ˉ˂ʷʴ˃ʰˍˇˌ όˈˉ˖ˌ ʶ˄ʵʶʽˁˍʽˁʱ ˒ʰʾ˄ʶˍʰʽ ˉʽˇ ˁʱˍ˖ύ ʻʰ 
ʶˁˍʶ˂ʶˋˍʶʾ ˍˇ ˉʶʾˊʰ˃ʰΦ 
ʁʽ ˃h ʻʹˍʷˌ ʻʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ˍʽˌ ˉʰˊʰˍʹˊʺˋʶʽˌ ˍˇˎˌ ό˃ʶ ˂ʺ˕ʹ ˒˖ˍˇʴˊʰ˒ʽ˗˄ 
ˁʰʻʹ˃ʶˊʽ˄ʱ ˍʹ˄ ʾʵʽʰ ˗ˊʰύΣ ʻʰ ˋˎʸʹˍʺˋˇˎ˄ ˃ʶ ˍʰ ˃ʷ˂ʹ ˍʹˌ ˇ˃ʱʵʰˌ ˍˇˎˌΣ ʴʽʰ ˄ʰ 
ˁʰˍʰ˂ʺ˅ˇˎ˄ ˋʶ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˁʰʽ ˄ʰ ˁʰˍʰ˂ʺ˅ˇˎ˄ ˋˍʹ˄ ʶˉʽ˂ˇʴʺ ˍ˖˄ р ˋˉˈˊ˖˄ 
ˉˇˎ ʻʰ ˁʰ˂˂ʽʶˊʴʹʻˇˏ˄ ˋˍʹ˄ ˁˇʽ˄ˈˍʹˍʰΦ 
 
 

ʅʃʁʄʁɹ 1 2 3 4 5 6 7 8 9 10 

ʂʴˁˇˌ ɿʶˊˇˎ           

ʂʴˁˇˌ м           

ʂʴˁˇˌ н           

ʂʴˁˇˌ о           

 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ тʹ ς ɾʶ˂ʷˍʹ ˁˈˋˍˇˎˌ ˋˉˈˊ˖˄ ς ˄ ʶˊˇˏ 
ɼˈˋˍˇˌ ʶˉʽ˂ʶʴˈ˃ʶ˄˖˄ ˋˉˈˊ˖˄ 
ɸʰ ʵˇʻˇˏ˄ ˋˍˇˎˌ ˃ʰʻʹˍʷˌ т  ˃ˉˇˎˁʰ˂ʱˁʽʰ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ˋˉˈˊˇˎˌ ˉʱ˄˖ 
ˋˍʰ ˇˉˇʾʰ ʻʰ ʰ˄ʰʴˊʱ˒ʶˍʰʽ ˍˇ ˁˈˋˍˇˌ ˍˇˎˌ ʰ˄ʰ мллgr  όˉΦ˔ ϵ оκмллgr). 
ɱʽʰ ˍˇˎˌ ˋˁˇˉˇˏˌ ˍ˖˄ ˉʶʽˊʰ˃ʱˍ˖˄ ˇʽ ˃ʰʻʹˍʷˌ ˃ʶˍʱ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍ˖˄ ˋˉˈˊ˖˄όʻʰ 
ʶˉʽ˂ʷ˅ˇˎ˄ р ˋˉˈˊˇˎˌ ʰˉˈ т ʵʽʰʻʷˋʽ˃ʶˌ ʶˉʽ˂ˇʴʷˌύ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ 
ˉʰʴˇˁˏˋˍʶˌ ˉˇˎ ʻʰ ʷ˔ˇˎ˄ нл ʻʺˁʶˌΦ ɸʰ ˍˇˉˇʻʶˍʺˋˇˎ˄ ʲʰ˃ʲʱˁʽ  ˁʰʽ ˍˇˎˌ 
ˋˉˈˊˇˎˌ ˉˇˎ ʶˉʷ˂ʶ˅ʰ˄ όр ʵʽʰ˒ˇˊʶˍʽˁʱ ʶʾʵʹύ ˁʰʽ ʻʰ ˉˊˇˋʻʷˋˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 
ˉˇˋˈˍʹˍʶˌ ˄ʶˊˇˏ όнΣр ml, 5ml, 7,5ml, 10mύΦ ʁʽ ˉˇˋˈˍʹˍʶˌ ˍˇˎ ˄ʶˊˇˏ ʻʰ ˉˊʷˉʶʽ 
˄ʰ ˁʰˍʰʴˊʰ˒ˇˏ˄ ˋˍʹ˄ ʰˊ˔ʺ ˁʱʻʶ ˋʶʽˊʱˌ ˗ˋˍʶ ˄ʰ ˃ʶʽ˖ʻˇˏ˄ ˇʽ ˉʽʻʰ˄ˈˍʹˍʶˌ 
ˉʶʽˊʰ˃ʰˍʽˁˇˏ ˋ˒ʱ˂˃ʰˍˇˌΦ 
ʆʷ˂ˇˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˁʰˍʰ˂ʺ˅ˇˎ˄ ˋʶ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍ˖˄ 
ˉʶʽˊʰ˃ʱˍ˖˄ ˍˇˎˌ ʴʽʰ ˍʹ ʶ˂ʱ˔ʽˋˍʹ ˉˇˋˈˍʹˍʰ ˉˇˎ ˔ˊʶʽʱʸʶˍʰʽ ˁʱʻʶ ˋˉˈˊˇˌ ˗ˋˍʶ 
˄ʰ ʲ˂ʰˋˍʺˋʶʽ ˁʰʽ ˄ʰ ˁʰˍʰ˂ʺ˅ˇˎ˄ ˋˍʽˌ о ˉʽˇ ˋˎ˃˒ʷˊˇˎˋʶˌ ʶˉʽ˂ˇʴʷˌ ʴʽʰ 
ˁʰ˂˂ʽʷˊʴʶʽʰΦ  



сл 
 

 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ уʹ  -ʁ˃ʰʵʽˁʺκˋˎ˄ʶˊʴʰˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ όˇ˃ʱʵʶˌ п-5) 

ɹʵʶˇʻˏʶ˂˂ʰΥʁ ̔˃ ʰʻʹˍʷˌ ˁʱʻʶ ˇ˃ʱʵʰˌ ˋˎʸʹˍˇˏ˄ ˁʰʽ ˁʰˍʰ˂ʺʴˇˎ˄ ˋʶ ʷ˄ʰ ˉ˂ʺʻˇˌ 
ˋˍˇʽ˔ʶʾ˖˄κ˃ʶˍʰʲ˂ʹˍ˗˄ ˉˇˎ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ Σ ˍʰ ˇˉˇʾʰ ˉʰˊˇˎˋʽʱʸˇˎ˄ 
ˋˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰ ˍʹˌ ˇ˃ʱʵʰˌΣ ʰʽˍʽˇ˂ˇʴ˗˄ˍʰˌ ˍʽˌ ʶˉʽ˂ˇʴʷˌ ˍˇˎˌΦ ɮ˒ˇˏ 
ˋˎʸʹˍʹʻˇˏ˄ ˈ˂ʶˌ ˇʽ ʰˉˈ˕ʶʽˌΣ ˇʽ ˃ʰʻʹˍʷˌ ˁʰˍʰ˂ʺʴˇˎ˄ ˋʶ ʷ˄ʰ˄ ˁˇʽ˄ˈ ˁʰˍʱ˂ˇʴˇ 
ˋˍˇʽ˔ʶʾ˖˄ ˃ʶ ˍʰ ˇˉˇʾʰ ʻʰ ʰˋ˔ˇ˂ʹʻˇˏ˄ ˋˍʹ˄ ˋˎ˄ʷ˔ʶʽʰΦ 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ фʹ ς ʁ˂ˇˁ˂ʺˊ˖ˋʹ Powerpoint ς ̀ ˍˇ ˇˉˇʾˇ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˈ˂ʰ 
ˍʰ ˋˍʱʵʽʰ ʷˊʶˎ˄ʰˌ  

ɲˊʰˋˍʹˊʽˈˍʹˍʰ млʹ  ς ɲʹ˃ʽˇˎˊʴʾʰ Poster ς ʰˉˇˍˎˉ˗˄ʶˍʰʽ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ʹ 
ˉˊˈˍʰˋʹ ˉˊˇˌ ˍˇˎ ˔ˇˊʹʴˇˏˌ  
 

ɮ˄hˍˊˇ˒ˇʵˈˍʹˋ
ʹ ς  
ɮ˅ʽˇ˂ˈʴʹˋʹ 

ʅˎ˄ˍˊʷ˔ˇˎˋʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍ˖˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



см 
 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ н 

 
 

ʅʋɳɲɹʁ ɾɮɸɶʅɶʅ ɼɮɹ ɲɶɾɹʁʇʄɱɹɼʁʆɶʆɮʅ  
ɮˌ ˋ˔ʶʵʽʱˋˇˎ˃ʶ ˍˇ ʵʽˁˈ ˃ʰˌ ˋ˔ˇ˂ʽˁˈ ʴˎ˃˄ʰˋˍʺˊʽˇ ˍʹˌ ˁˇʽ˄ˈˍʹˍʰˌ 

 
 

S T Eng A M Ent 

 δ  χ  χ  δ  χ  χ
 
мΦ ʃʶˊʾʴˊʰ˃˃ʰ 

ʆʾˍ˂ˇˌ ɮˌ ˋ˔ʶʵʽʱˋˇˎ˃ʶ ˍˇ ʵʽˁˈ ˃ʰˌ ˋ˔ˇ˂ʽˁˈ ʴˎ˃˄ʰˋˍʺˊʽˇ ˍʹˌ ˁˇʽ˄ˈˍʹˍʰˌΗ 

ɼˏˊʽʰ ʶˊ˗ˍʹˋʹ ʺ 
ʻʷ˃ʰ 

ʃˈˋˇ ˋʹ˃ʰ˄ˍʽˁʺ ʶʾ˄ʰʽ ʹ ʶˁʴˏ˃˄ʰˋʹ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ ˇˉˇʽʰˋʵʺˉˇˍʶ ʹ˂ʽˁʾʰˌ  ˋˍʹ 
ˋʹ˃ʶˊʽ˄ʺ ˁˇʽ˄˖˄ʾʰΣ ˁʰʽ ˉˈˋˇ ˋʹ˃ʰ˄ˍʽˁˈ ʶʾ˄ʰʽ ˄ʰ ˎˉʱˊ˔ʶʽ ʷ˄ʰ ʴˎ˃˄ʰˋˍʺˊʽˇ ˋˍʹ˄ ʰˎ˂ʺ 
ˍˇˎ ˋ˔ˇ˂ʶʾˇˎ ʴʽʰ ˍʹ˄ ʵ˖ˊʶʱ˄ ˔ˊʺˋʹ ʰˉˈ ˍˇˎˌ ˃ʰʻʹˍʷˌΦ 

ɶ˂ʽˁʾʶˌΣ ʆʱ˅ʶʽˌ  ɰ˘ ɱˎ˃˄ʰˋʾˇˎ ς ɮ˘ ɽˎˁʶʾˇˎ 

14-мс ʶˍ˗˄ 

ɲʽʱˊˁʶʽʰ сȄсл ˂ʶˉˍʱ 

ʅˎˋ˔ʶˍʽˋ˃ˈˌ ˃ʶ 
ɮ˄ʰ˂ˎˍʽˁˈ 
ʃˊˈʴˊʰ˃˃ʰ 

ɾʰʻʹ˃ʰˍʽˁʱ όɱʶ˖˃ʶˍˊʾʰΣ ɾʷˍˊʹˋʹΣ ɽˈʴˇʽ ˁʰʽ ɮ˄ʰ˂ˇʴʾʶˌύ 
ʅ˔ʶʵʽʰˋ˃ˈˌ ϧ ʆʶ˔˄ˇ˂ˇʴʾʰ όɲʽʰʵʽˁʰˋʾʰ ʅ˔ʶʵʽʰˋ˃ˇˏ ˁʰʽ ʇ˂ˇˉˇʾʹˋʹˌύ  
ʃ˂ʹˊˇ˒ˇˊʽˁʺ όɲʽʰʵʾˁˍˎˇΣ ʌʹ˒ʽʰˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ-ʆʶ˔˄ˇ˂ˇʴʾʶˌύ 

 

ʃʶˊʾ˂ʹ˕ʹ ʅʶ ʰ˄ʶˁ˃ʶˍʱ˂˂ʶˎˍˇ ˋ˔ˇ˂ʽˁˈ ˔˗ˊˇΣ ʴʾ˄ʶˍʰʽ ˃ʶ˂ʷˍʹ ʴʽʰ ˁʰˍʰˋˁʶˎʺ ʴˎ˃˄ʰˋˍʹˊʾˇˎΣ ˉˇˎ 
ʻʰ ʶ˅ˎˉʹˊʶˍʶʾ ˍˇ ˋ˔ˇ˂ʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˁʰˍʱ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎ ˁʰʽ ˍˇ 
ʰˉˈʴʶˎ˃ʰ ˍˇˎˌ ʶ˄ʺ˂ʽˁʶˌΣ ʷ˄ʰ˄ˍʽ ˋˎ˄ʵˊˇ˃ʺˌ 

нΦ ʃ˂ʰʾˋʽˇ {¢9!a9 
ʅˎ˄ʶˊʴʰˋʾʰ 
ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 
 

ɾʰʻʹ˃ʰˍʽˁˈˌΣ ʃˇ˂ʽˍʽˁˈˌ ɾʹ˔ʰ˄ʽˁˈˌ όʶˁˉʰʽʵʶˎˍʽˁˈˌύ 

ʅ˔ʷʵʽˇ ʵˊʱˋʹˌ 
 

ɱ˄˖ˊʽ˃ʾʰ ˃ʶ ˍˇˎˌ ˃ʰʻʹˍʷˌΣ ɲʹ˃ʽˇˎˊʴʾʰ ˇ˃ʱʵ˖˄ р-с ʰˍˈ˃˖˄Φ 
ɮ˄ʱ˂ˎˋʹ ˍˇˎ ˋˍˈ˔ˇˎ ˁʰʽ ʶˉʶ˅ʺʴʹˋʹ ˍˇˎΣ ˋˍˇˎˌ ˃ʰʻʹˍʷˌΦ  
ɳ˄ʹ˃ʷˊ˖ˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ʲʰˋʽˁʱ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄ʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˋˍˇ 
ʷˊʴˇΥ 

¶ ʃʶˊʾʴˊʰ˃˃ʰ ˔˗ˊˇˎ ʶˊʴʰˋʾʰˌ ˉˇˎ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʴʽʰ ˍʹ˄ ˁʱˍˇ˕ʹ ˍˇˎ 
ʴˎ˃˄ʰˋˍʹˊʾˇˎ 

¶ ɯˍˇ˃ʰ ˉˇˎ ʻʰ ʶ˅ˎˉʹˊʶˍˇˏ˄ˍʰʽ ʰ˄ʱ ˉʶˊʾˇʵˇ 

¶ ɼˈˋˍˇˌ ʷˊʴˇˎ κ ˍʽ˃ʺ ˃ˇ˄ʱʵʰˌ κˍʶˍˊΦ˃ʷˍˊˇ 

¶ ɮˊʽʻ˃ˈˌ ɮʽʻˇˎˋ˗˄ ʰʻ˂ʹ˃ʱˍ˖˄ 

¶ ɼʰ˄ˇ˄ʽˋ˃ˇʾ ʵʽʰˊˊˏʻ˃ʽˋʹˌ ʰʻ˂ʹˍʽˁ˗˄ ˔˗ˊ˖˄ 
 
 
 
 



сн 
 

оΦ ʅˍˈ˔ˇʽ ˁʰʽ ɾʶʻˇʵˇ˂ˇʴʾʶˌ 

ɾʰʻʹˋʽʰˁˇʾ ˋˁˇˉˇʾ 
ˁʰʽ ˋˍˈ˔ˇʽ 
 

ʁʽ ˃ʰʻʹˍʷˌ κ˃ʰʻʺˍˊʽʶˌΥ 

¶ ɲʽʶˊʶˎ˄ˇˏ˄ ˋˍˇ ʵʽʰʵʾˁˍˎˇ ʴʽʰ ˋ˔ʶʵʽʰˋ˃ˈ ʴˎ˃˄ʰˋˍʹˊʾ˖˄ 

¶ ʇˉˇ˂ˇʴʾʸˇˎ˄ ʶ˃ʲʰʵˈ˄ ʰʽʻˇˎˋ˗˄ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍˇˎ ɼʁɮ  
ˁʰʽ ˍˇ˄ ˉ˂ʹʻˎˋ˃ˈ ˉˇˎ ʻʰ ʶ˅ˎˉʹˊʶˍʶʾˍʰʽ 

¶ ɼʰʻˇˊʾʸˇˎ˄ ʰʾʻˇˎˋʶˌ ʰʻ˂ʹ˃ʱˍ˖˄ ˁʰʽ ʲˇʹʻʹˍʽˁ˗˄ ˔˗ˊ˖˄  - ʴʶ˖˃ʶˍˊʽˁʱ 
ˋ˔ʺ˃ʰˍʰ ʰʽʻˇˎˋ˗˄  

¶ ʅ˔ʶʵʽʱʸˇˎ˄ ˋʶ ˍʶˍˊʰʴ˖˄ʽˋ˃ʷ˄ˇ ˔ʰˊˍʾ ˁʰˍˈ˕ʶʽˌ ʴˎ˃˄ʰˋˍʹˊʾˇˎ όˉˊˇˋ˔ʷʵʽʰύ 

¶ ʇˉˇ˂ˇʴʾʸˇˎ˄ ˍˇ ˁˈˋˍˇˌ ʰ˄ʷʴʶˊˋʹˌ ˁʰʽ ˂ʶʽˍˇˎˊʴʾʰˌ ˁʰʽ ˁʰʻˇˊʾʸˇˎ˄ ˍʹ ˋˎ˄ʵˊˇ˃ʺ 
ʴʽʰ ˔ˊʺˋʹ ˍˇˎ ʴˎ˃˄ʰˋˍʹˊʾˇˎ ʰˉˈ  ˉˇ˂ʾˍʶˌ 

¶ ɳˁˍʽ˃ˇˏ˄ ˍˇ ˔ˊˇ˄ʽˁˈ ˉ˂ʰʾˋʽˇ ʰˉˈˋʲʶˋʹˌ ˍˇˎ ʷˊʴˇˎ 

¶ ʅ˔ʶʵʽʱʸˇˎ˄ ˍˊʽˋʵʽʱˋˍʰˍˇ ˃ˇ˄ˍʷ˂ˇ  

¶ ɳˉʽ˔ʶʽˊʹ˃ʰˍˇ˂ˇʴˇˏ˄ ˃ʷˋ˖ ʶˉʽˋˍˇ˂ʺˌ ˉˊˇˌ ˍʹ ˋ˔ˇ˂ʽˁʺ ʶ˒ˇˊʾʰ ʴʽʰ ˍʹ˄ ˉˊˈˍʰˋʹ 
ˎ˂ˇˉˇʾʹˋʹˌ ˍˇˎ ʷˊʴˇˎ 

ɾʰʻʹˋʽʰˁʱ 
ʶˉʰˁˈ˂ˇˎʻʰ ˁʰʽ 
ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
 

ɾʰʻʰʾ˄ˇˎ˄ ˄ʰ ˋˎ˄ʶˊʴʱʸˇ˄ˍʰʽ ˁʰʽ ˄ʰ ʲˊʾˋˁˇˎ˄ ˊˈ˂ˇ ˍˇˎˌ ˋʶ ˃ʽʰ ˇ˃ʱʵʰΣ ˄ʰ ˎˉʱˊ˔ʶʽ 
ˋˎ˄ʶˊʴʰˋʾʰ ˁʰʽ ʹ ˇ˃ʱʵʰ ˄ʰ ˂ʶʽˍˇˎˊʴʶʾ ʰˉˇʵˇˍʽˁʱΦ 
ʁʽ ˃ʰʻʹˍʷˌ ˃ʰʻʰʾ˄ˇˎ˄ ˄ʰ ʶˊʶˎ˄ˇˏ˄ Σ˄ʰ ʰ˄ʰ˂ˏˇˎ˄Σ ˄ʰ ʶˁˍʽ˃ˇˏ˄ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˄ʰ 
ʰ˅ʽˇˉˇʽˇˏ˄ ˍʽˌ ʰ˂ʹʻʶʾˌ ˁʰʽ ˄ʰ ʰˉˇˊˊʾˉˍˇˎ˄ ˍʽˌ ʰʲʱˋʽ˃ʶˌΦ 
ʋˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍʽˌ ʴ˄˗ˋʶʽˌ ˍˇˎˌ ˋˍˇ ˃ʱʻʹ˃ʰ ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰ ˁʰʽ ʆʶ˔˄ʽˁˇˏ 
ʅ˔ʶʵʾˇˎΣ ˁʰʽ ˉˊˇˋˉʰʻˇˏ˄ ˄ʰ ʷ˔ˇˎ˄ ˇˊʻʺ ʰ˄ˍʾ˂ʹ˕ʹ ˍ˖˄ ʵʽʰˋˍʱˋʶ˖˄ ˍ˖˄ ˁˍʽˊʾ˖˄ ˁʰʽ 
ˍ˖˄ ˔˗ˊ˖˄ ˋˍˇˎˌ ˇˉˇʾˇˎˌ ʸˇˎ˄Σ ˁʽ˄ˇˏ˄ˍʰʽΣ ʴˎ˃˄ʱʸˇ˄ˍʰʽ ˁˍ˂ 
ɮˉˇˁˍˇˏ˄ ʴ˄˗ˋʶʽˌ ˋʶ ˋ˔ʶʵʽʰˋˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˍˊʽˋʵʽʱˋˍʰˍˇˎ ˃ˇ˄ˍʷ˂ˇˎΦ 
ʇˉˇ˂ˇʴʾʸˇˎ˄ ʶ˃ʲʰʵʱ ˁʰʽ ˔˖ˊʹˍʽˁˈˍʹˍʶˌ ˃ʶ ʲʱˋʹ ˁʰ˄ˇ˄ʽˋ˃ˇˏˌΣ ʶˁˍʽ˃ˇˏ˄ ˍˇ  ˁˈˋˍˇˌ ό 
ʰ˄ʷʴʶˊˋʹˌ ˁʰʽ ˂ʶʽˍˇˎˊʴʾʰˌύ ˁʰʽ ˃ʶ ʲʱˋʹ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˋʶ˄ʱˊʽˇ ʴʽʰ ˄ʰ 
ˁʰˍʰ˂ʺ˅ˇˎ˄ ˋʶ ʰˊʽʻ˃ˈ ˉʶ˂ʰˍ˗˄ ˃ʶ ˋˎ˄ʵˊˇ˃ʺ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁʺΦ 

ʃˊˇʰˉʰʽˍˇˏ˃ʶ˄ʹ 
ˉˊˇːˉʱˊ˔ˇˎˋʰ 
ʴ˄˗ˋʹ 

ɴ˄˄ˇʽʶˌ ʰˉˈ Mʰʻʹ˃ʰˍʽˁʱ ɱ˘ ɱˎ˃˄ʰˋʾˇˎΣ ˍˇ ˃ʱʻʹ˃ʰ ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰ ɱΩ  
ɱˎ˃˄ʰˋʾˇˎΣ ɰʰˋʽˁʷˌ ʴ˄˗ˋʶʽˌ ˔ˊʺˋʹˌ ɶ˂ʶˁˍˊˇ˄ʽˁˇˏ ʇˉˇ˂ˇʴʽˋˍʺ ˁʰʽ Σ ˃ʹ˔ʰ˄˗˄ 
ʰ˄ʰʸʺˍʹˋʹˌ 
 

ɼʾ˄ʹˍˊʰΣ 
˃ʶʻˇʵˇ˂ˇʴʾʰ  
 

ʁ˃ʰʵʽˁʺ ˁʰʽ ˋˎ˄ʶˊʴʰˍʽˁʺ ʶˊʴʰˋʾʰΣ ʵʽʶˊʶˏ˄ʹˋʹ  
 
 
 

пΦ ɾʷˋʰ ˁʰʽ ʃˊˇʶˍˇʽ˃ʰˋʾʰ 
ʃˊˇʶˍˇʽ˃ʰˋʾʰΣ 
ʄˏʻ˃ʽˋʹ ˔˗ˊˇˎΣ 
ɳ˃ˉˈʵʽʰ 

ʃˊˈ˔ʶʽˊʹ ˋ˔ʶʵʾʰˋʹ ˋˁʰˊʽ˒ʹ˃ʱˍ˖˄Φ ɳˉʶ˅ʶˊʴʰˋʾʰ ˃ˇ˄ˍʷ˂˖˄ ʴʽʰ ʶˏˊʶˋʹ ˍˇˎ ʲʷ˂ˍʽˋˍˇˎΦ 
ɯ˄ˍ˂ʹˋʹ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ʰˉˈ ʴ˄˖ˋˍˇˏˌ ʺ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ʰ ʱˍˇ˃ʰ όʶˍʰʽˊʾʶˌΣ ʶˊʴˇ˂ʹˉˍʽˁʷˌύΣ 
ˉˊˇˋ˖ˉʽˁʺ ʶ˃ˉʶʽˊʾʰΦ 
 

ʃˈˊˇʽΣ ɳˊʴʰ˂ʶʾʰΣ 
ʇ˂ʽˁʱΣ ʅˎ˄ʹ˃˃ʷ˄ʰΣ 
ɳ˅ˇˉ˂ʽˋ˃ˈˌ 

ɼʁɮΣ ɶ˂ʶˁˍˊˇ˄ʽˁˈˌ ʇˉˇ˂ˇʴʽˋˍʺˌΣ ɲʽʰʵʾˁˍˎˇΣ ʃˊˈˋʲʰˋʹ ˋʶ ˃ʹ˔ʰ˄ʷˌ ʰ˄ʰʸʺˍʹˋʹˌΣ 
ɽˇʴʽˋ˃ʽˁˈ ˋ˔ʶʵʽʰˋˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌΣ ʋʰˊˍʾ ʴʽʰ ˉˊˈ˔ʶʽˊʹ ˋ˔ʶʵʾʰˋʹΦ 
 

рΦ ʇ˂ˇˉˇʾʹˋʹ 
ɲʽʵʰˁˍʽˁʷˌ 
ɲˊʰˋˍʹˊʽˈˍʹˍʶˌΣ 
ɲʽʰʵʽˁʰˋʾʶˌΣ 
ɮ˄hˋˍˇ˔ʰˋ˃ˈˌ 

ɹʵʷʶˌ 
ʁʽ ˃ʰʻʹˍʷˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍˇ ʵʽʰʵʾˁˍˎˇ ʴʽʰ ˄ʰ ˉʱˊˇˎ˄ ʽʵʷʶˌ ʴʽʰ ˁʰˍˈ˕ʶʽˌ 
ʴˎ˃˄ʰˋˍʹˊʾ˖˄Φ 
ʃˊˇˋ˔ʷʵʽˇ 
ʁʽ ˃ʰʻʹˍʷˌ ʰˉˇ˒ʰˋʾʸˇˎ˄ ˍʹ˄ ˁʰˍʰ˄ˇ˃ʺ ʶˊʴʰˋʾʰˌ ˋˍʹ˄ ˇ˃ʱʵʰ ˍˇˎˌ ˁʰʽ ˁʰˍʰʴˊʱ˒ˇˎ˄ 
ˍˇ ʶʾʵˇˌ ˍ˖˄ ʰʽʻˇˎˋ˗˄ όˍˇˎ˂ʱ˔ʽˋˍˇ˄ о ʰʻ˂ʺ˃ʰˍʰύ ˉˇˎ ʻʰ ˋˎ˃ˉʶˊʽ˂ʹ˒ʻˇˏ˄ ˋˍˇ 
ʴˎ˃˄ʰˋˍʺˊʽˇ ˍˇˎˌΦ ɳˉʾˋʹˌΣ ˋ˔ʶʵʽʱʸˇˎ˄ ˋˍˇ ˔ʰˊˍʾ ʷ˄ʰ ˉˊˇˋ˔ʷʵʽˇ ˍˇˎ ʴˎ˃˄ʰˋˍʹˊʾˇˎ 
ˍˇˎˌΦ 
ʅ˔ʶʵʽʰˋ˃ˈˌ 
ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʵʾ˄ʶˍʰʽ ʹ ˁʱˍˇ˕ʹ ˍˇˎ ˔˗ˊˇˎ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎ ˈˉˇˎ ˉˊʷˉʶʽ ˄ʰ ˋ˔ʶʵʽʱˋˇˎ˄ 
ˍˇ ʴˎ˃˄ʰˋˍʺˊʽˇ ˍˇˎˌ ˁʰʽ ʰ˅ʽˇˉˇʽˇˏ˄ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ ˉˊˈʴˊʰ˃˃ʰ SketchUp ʴʽʰ ˍˇ˄ 
ˋ˔ʶʵʽʰˋ˃ˈΦ 
ɴˊʶˎ˄ʰ ʰʴˇˊʱˌ 



со 
 

ʁʽ ˃ʰʻʹˍʷˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍʰ ˁʽ˄ʹˍʱ ˍˇˎˌ ʴʽʰ ˄ʰ ˕ʱ˅ˇˎ˄ ʴʽʰ ʶ˅ˇˉ˂ʽˋ˃ˈ  ʴˎ˃˄ʰˋˍʹˊʾˇˎΣ 
ˁˈˋˍˇˌ ˁʰˍʰˋˁʶˎʺˌ ˁʰʽ ˄ʰ ˁʱ˄ˇˎ˄ ˁˇˋˍˇ˂ˈʴʹˋʹ ˍˇˎ ˉˊˈˍʸʶˁˍ ˍˇˎˌΦ ɾʶˍʱ ʰˉˈ ˍʹ˄ 
ʷˊʶˎ˄ʰ ʰʴˇˊʱˌΣ ˇʽ ˃ʰʻʹˍʷˌ ʶˉʽ˂ʷʴˇˎ˄ ˍˇ ˃ʷʴʶʻˇˌ ˍˇˎ ʴˎ˃˄ʰˋˍʹˊʾˇˎ ˃ʶ ʲʱˋʹ ˍˇ ʰˊʽʻ˃ˈ 
ʰˍˈ˃˖˄ ˉˇˎ ʻʰ ʶ˅ˎˉʹˊʶˍʶʾΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ˋˎ˄ˇ˂ʽˁˈ ˁˈˋˍˇˌΦ 
ɲʱ˄ʶʽˇ ˁʰʽ ʰˉˇˉ˂ʹˊ˖˃ʺ 
ɾʶˍʱ ˍˇ˄ ˁʰʻˇˊʽˋ˃ˈ ˍˇˎ ˃ʶʴʷʻˇˎˌ ˍˇˎ ʴˎ˃˄ʰˋˍʹˊʾˇˎ ˁʰʽ ˍʹ˄ ˍʶ˂ʽˁʺ ˁˇˋˍˇ˂ˈʴʹˋʹΣ ˇʽ 
˃ʰʻʹˍʷˌ ˎˉˇ˂ˇʴʾʸˇˎ˄ ˍˇ ˉˇˋˈ ˍˇˎ ʵʰ˄ʶʾˇˎΣ ʷˋˇʵʰ ʰˉˈ ˍʹ˄ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˔˗ˊˇˎ ˃ʶ 
ʲʱˋʹ ˍʹ˄ ˋˎ˄ʵˊˇ˃ʺ ˍ˖˄ ˉʶ˂ʰˍ˗˄ ˁʰʽ ˍʷ˂ˇˌ ˍʰ ˔ˊˈ˄ʽʰ ʰˉˇˉ˂ʹˊ˖˃ʺˌΦ ʅˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ 
ʰˎˍʺ ˇʽ ˃ʰʻʹˍʷˌ ˋˍʽˌ ˇ˃ʱʵʶˌ ˍˇˎˌ ʶˉʰ˄ʰ˅ʽˇ˂ˇʴˇˏ˄ ˁʰʽ ˁʱ˄ˇˎ˄ ʰ˂˂ʰʴʷˌ ˋˍˇ ˃ʷʴʶʻˇˌ ʺ 
ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍˇˎ ʴˎ˃˄ʰˋˍʹˊʾˇˎ ˃ʶ ˁʾ˄ʹˍˊˇ ˍʹ˄ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ˉˊˈˍʸʶˁˍΦ  
ʃʰˊˇˎˋʾʰˋʹ 
ʁʽ ˇ˃ʱʵʶˌ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˋ˔ʷʵʽˇ ˁʰʽ ˍʹ˄ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˍʶ˂ʽˁˇˏ ˍˇˎˌ ˉˊˇˍʸʶˁˍ ˁʰʽ 
ʰˎˍˇʰ˅ʽˇ˂ˇʴˇˏ˄ ˍˇ ʷˊʴˇ ˍˇˎˌ ʴʽʰ ˍˎ˔ˈ˄ ʲʶ˂ˍʽ˗ˋʶʽˌΦ  
 

ɮ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ς  
ɮ˅ʽˇ˂ˈʴʹˋʹ 

ʅˎ˄ˍˊʷ˔ˇˎˋʰ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ʶˊʴʰˋʾʰˌ ˍ˖˄ ˃ʰʻʹˍ˗˄Φ 
ʆʶ˂ʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰˍʱ ˍʹ˄ ˉʰˊˇˎˋʾʰˋʹ ˍˇˎ ʷˊʴˇˎ ʰˉˈ ˍˇˎˌ ˃ʰʻʹˍʷˌΣ ˃ʷˋ˖  
ʵʽʶˎˁˊʽ˄ʽˋˍʽˁ˗˄ ʶˊ˖ˍʹ˃ʱˍ˖˄ΦΦ    

ʃʰˊˇˎˋʾʰˋʹ - 
ɮ˄ʰ˒ˇˊʱ ς 
ɼˇʽ˄ˇˉˇʾʹˋʹ 

ʅˎʸʺˍʹˋʹ ˃ʶˍʰ˅ˏ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍʰ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ κ ˃ʶʽˇ˄ʶˁˍʺ˃ʰˍʰ ˍʹˌ ˁʱʻʶ ˉˊˈˍʰˋʹˌΦ 
ɳˉʽˋʺ˃ʰ˄ˋʹ ˁʰʽ˄ˇˍˈ˃˖˄ ʽʵʶ˗˄ ʴʽʰ ˉˊˇˋʷ˂ˁˎˋʹ ˉʶ˂ʰˍ˗˄ 
ɳˉʽˋʺ˃ʰ˄ˋʹ ʷ˅ˎˉ˄˖˄ ʽʵʶ˗˄ ˃ʶʾ˖ˋʹˌ ˍˇˎ ˁˈˋˍˇˎˌ κ ʶˁ˃ʶˍʱ˂˂ʶˎˋʹˌ ˍ˖˄ ˔˗ˊ˖˄ ˍˇˎ 
ʴˎ˃˄ʰˋˍʹˊʾˇˎΦ ɮ˄ʰʸʺˍʹˋʹ κ ɳˉʽˋʺ˃ʰ˄ˋʹ ˂ʰ˄ʻʰˋ˃ʷ˄˖˄ ˉˊˇˋʶʴʴʾˋʶ˖˄ ˉˇˎ ̌ ʵʹʴˇˏ˄ ˋʶ 
˃ʶʴʱ˂ˇ ˁˈˋˍˇˌΦ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



сп 
 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ о 

 
 

ʅʋɳɲɹʁ ɾɮɸɶʅɶʅ ɼɮɹ ɲɶɾɹʁʇʄɱɹɼʁʆɶʆɮʅ 
ɶ ɮ˂ˎˁʺ ˋˍˇ˄ ˁˏʲˇ 

 
 

S T Eng A M Ent 

 χ  χ  χ  χ  χ  χ
 
мΦ ʃʶˊʾʴˊʰ˃˃ʰ 

ʆʾˍ˂ˇˌ ɶ ɮ˂ˎˁʺ ˋˍˇ˄ ɼˏʲˇ 

ɼˏˊʽʰ ʶˊ˗ˍʹˋʹ ʺ ɸʷ˃ʰ ɾˉˇˊʶʾ ʹ ɮ˂ˎˁʺ ˍʹˌ ɽʱˊ˄ʰˁʰˌ ˄ʰ ʴʾ˄ʶʽ ʷ˄ʰˌ ˋʹ˃ʰ˄ˍʽˁˈˌ  
ˉ˂ˇˎˍˇˉʰˊʰʴ˖ʴʽˁˈˌ ˁʰʽ ˍˇˎˊʽˋˍʽˁˈˌ ˋˍʰʻ˃ˈˌ ˍˇˎ ˄ʹˋʽˇˏ ˁʰʽ ˃ʶ ˉˇʽˈ˄ 
ˍˊˈˉˇΤ  

όɮˉˈ ˍʽ ˁʽ˄ʵˎ˄ʶˏˇˎ˄ ˇʽ ɮ˂ˎˁʷˌΤ ʆʽ ˋˎ˃ʲʰʾ˄ʶʽ ˋˍʹ˄ ɮ˂ˎˁʺ ɽʱˊ˄ʰˁʰˌΤ 
ɳʽˋʹʴʹʻʶʾˍʶ ˍˊˈˉˇˎˌ ˃ʶ ˍˇˎˌ ˇˉˇʾˇˎˌ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˍˇ ˉˊˇ˂ʱʲˇˎ˃ʶύ 

ɶ˂ʽˁʾʶˌΣ ʆʱ˅ʶʽˌ 13-мс ɰ˘ ɱˎ˃˄ʰˋʾˇˎ - ɮ ɽˎˁʶʾˇˎ 

ɲʽʱˊˁʶʽʰ сʋсл ˂ʶˉˍʱ 

ʅˎˋ˔ʶˍʽˋ˃ˈˌ ˃ʶ 
ɮ˄ʰ˂ˎˍʽˁˈ ʃˊˈʴˊʰ˃˃ʰ 

ɹˋˍˇˊʾʰΥ ɹˋˍˇˊʽˁʺ ɮ˄ʰʵˊˇ˃ʺ - ʅʹ˃ʰ˄ˍʽˁˈˍʹˍʰ ˍˇˎ ˔˗ˊˇˎ ˍʹˌ ɮ˂ˎˁʺˌ 
όɹˋˍˇˊʾʰ ɰΩ ɱˎ˃˄ʰˋʾˇˎΣ ɳ˄ʶˍˇˁˊʰˍʾʰΣ ɮˊʰʲʽˁʷˌ ɳˉʽʵˊˇ˃ʷˌύ 
ʋʹ˃ʶʾʰΥ ʊʰʽ˄ˈ˃ʶ˄ˇ ɳ˅ʱˍ˃ʽˋʹˌ όʋʹ˃ʶʾʰ ɰΩ ɱˎ˃˄ʰˋʾˇˎΣ ʵʽʰ˔˖ˊʽˋ˃ˈˌ 
˃ʶʽʴ˃ʱˍ˖˄Σ ɳ˅ʱˍ˃ʽˋʹΣ ʋʹ˃ʶʾʰ ɮΩ ɽˎˁʶʾˇˎΣ ˁˊˎˋˍʰ˂˂ʽˁʺ ʵˇ˃ʺ 
ʋ˂˖ˊʽˇˏ˔ˇˎ ɿʰˍˊʾˇˎΣ ʄˈ˂ˇˌ ˍˇˎ NaCl ˋˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰ ˁʰʽ ˋˍʹ˄ 
ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰΦ 
ɾʰʻʹ˃ʰˍʽˁʱ ɮΩ -ɰΩ ɱˎ˃˄ʰˋʾˇˎΣ ɽˈʴˇʽ - ɮ˄ʰ˂ˇʴʾʶˌύ 
ʃˊˇˋˍʰˋʾʰ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ όɿʷʰ ɳ˂˂ʹ˄ʽˁʱ ɰΩ ɱˎ˃˄ʰˋʾˇˎΣ ʁʽˁˇ˂ˇʴʾʰ ˁʰʽ 
ɽˇʴˇˍʶ˔˄ʾʰύ 
 ɳ˒ʰˊ˃ˇˋ˃ʷ˄ʹ ˔ʹ˃ʶʾʰ-ɰʽˇ˃ʹ˔ʰ˄ʽˁʺ ʶ˒ʰˊ˃ˇʴʺ - ʃʰˊʰˋˁʶˎʺ 
ˁʰ˂˂ˎ˄ˍʽˁˇˏ όʋʹ˃ʶʾʰ ɰΩ ɱˎ˃˄ʰˋʾˇˎ - ɮΩ ɽˎˁʶʾˇˎΣ ʃʶʽˊʰ˃ʰˍʽˁʺ ɲʽʱˍʰ˅ʹΣ 
ʶˁˍʷ˂ʶˋʹ ˉʶʽˊʱ˃ʰˍˇˌ-ˇʵʹʴʽ˗˄ύ  
ɳ˒ʰˊ˃ˇˋ˃ʷ˄ʰ ɾʰʻʹ˃ʰˍʽˁʱ ό ɾʰʻʹ˃ʰˍʽˁʱ ɱΩ ɱˎ˃˄ʰˋʾˇˎΣ ʇˉˇ˂ˇʴʽˋ˃ˈˌ 
ʶ˃ʲʰʵˈ˄ ς ˈʴˁˇˎ ˍˊʽˋʵʽʱˋˍʰˍ˖˄ ˋ˔ʹ˃ʱˍ˖˄Σ ˁʰˍʰˋˁʶˎʺ ʵˇ˔ʶʾ˖˄ 
ʰˉˇʻʺˁʶˎˋʹˌ ˍ˖˄ ˁʰ˂˂ˎ˄ˍʽˁ˗˄Σ ɾʰʻʹ˃ʰˍʽˁʱ ɳΩ ɲʹ˃ˇˍʽˁˇˏΣ 
ˉˊˇːˉʱˊ˔ˇˎˋʰ ʴ˄˗ˋʹΣ ʰ˄ʱˉˍˎʴ˃ʰ ʵʽˋʵʽʱˋˍʰˍˇˎ ˋʶ ˍˊʽˋʵʽʱˋˍʰˍˇ 
ˋ˔ʺ˃ʰύΦ  
ɳ˒ʰˊ˃ˇʴʺΥ ɰʽˇ˃ʹ˔ʰ˄ʽˁʺ ˉʰˊʰʴ˖ʴʺ ˁʰ˂˂ˎ˄ˍʽˁ˗˄-ʰ˂ʱˍ˖˄ ˃ ˉʱ˄ʽˇˎΦ 

ʃʶˊʾ˂ʹ˕ʹ ʁʽ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌ  ˃ʶ˂ʶˍˇˏ˄ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ʶ˅ʱˍ˃ʽˋʹˌ 
ʰ˂˂ʱʸˇ˄ˍʰˌ ˉʰˊʰ˃ʷˍˊˇˎˌ όʻʶˊ˃ˇˁˊʰˋʾʰΣ ʰʷˊʰˌΣ ʶˉʽ˒ʱ˄ʶʽʰ ʶ˅ʱˍ˃ʽˋʹˌύΦ  
ʇˉˇ˂ˇʴʾʸˇˎ˄ ˍˇˎˌ ˂ˈʴˇˎˌ - ʰ˄ʰ˂ˇʴʾʶˌ ˉˇˎ ˋˎ˄ʵʷˇˎ˄ ˍʹ˄ ˉˇˋˈˍʹˍʰ 
˄ʶˊˇˏ ˁʰʽ ʱ˂ʰˍˇˌ ˋʶ ʷ˄ʰ ʵʽʱ˂ˎ˃ʰ ʰ˂ʰˍˈ˄ʶˊˇˎΦ  ɼʰˍʰʴˊʱ˒ˇˎ˄ ˍʰ 
ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ˁʰʽ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˃ʽʰ ʵʽʰ˒ʹ˃ʽˋˍʽˁʺ 
ˁʰ˃ˉʱ˄ʽʰ ʴʽʰ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍ˖˄ ˎʵˊˇʲʽˈˍˇˉ˖˄Φ ɾʶ˂ʶˍˇˏ˄ ˍʽˌ 
ʶˎʶˊʴʶˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍ˖˄ ʰ˂ʱˍ˖˄ ˁʰʽ ˒ˍʽʱ˔˄ˇˎ˄ ˍˇ ʵʽˁˈ ˍˇˎˌ 
ʶˊʴˇˋˍʱˋʽˇ ˉʰˊʰʴ˖ʴʺˌ ˁʰʽ ˁʰ˂˂ˎ˄ˍʽˁ˗˄ ʴʽʰ ˉʰˊʰˋˁʶˎʺ ʰ˂ʱˍ˖˄ 
˃ˉʱ˄ʽˇˎΦ ʃʰˊʰˋˁʶˎʱʸˇˎ˄ ˇʽ ʾʵʽˇʽ ˍˇ˄ ˍʶ˂ʽˁˈ ˉʶˊʽʷˁˍʹ ˍ˖˄ ʰ˂ʱˍ˖˄ ˍˇˎˌΣ 
ˋ˔ʶʵʽʱʸˇˎ˄ ˍʹ˄ ʶˍʽˁʷˍʰ ˁʰʽ ˒ˍʽʱ˔˄ˇˎ˄ ˉ˂ʱ˄ˇ ʴʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʺ ˍˇˎ 



ср 
 

ˍʰˎˍˈ˔ˊˇ˄ʰ ˃ʶ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍˇˎ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˇˏ ˉˊˇʲ˂ʺ˃ʰˍˇˌ ˍ˖˄ 
ʰ˂ˎˁ˗˄Φ 

ʅˎ˄ʶˊʴʱˍʶˌ 
ɳˁˉʰʽʵʶˎˍʽˁˇʾ 

ʅˍʱʵʽˇ IΥ ɹˋˍˇˊʽˁʺ ʰ˄ʰʵˊˇ˃ʺ-ɳˁˉʰʽʵʶˎˍʽˁˈˌ мΥ ʊʽ˂ˈ˂ˇʴˇˌ                                                                          

ʅˍʱʵʽˇ IIΥ ɰʽˇ˃ʹ˔ʰ˄ʽˁʺ ˉʰˊʰʴ˖ʴʺ ʰ˂ʱˍ˖˄ ˃ˉʱ˄ʽˇˎ-ɳˁˉʰʽʵʶˎˍʽˁˈˌ нΥ 
ʋʹ˃ʽˁˈˌ 

ʅˍʱʵʽˇ IɹɹΥ ʃʰˊʰʴ˖ʴʺ ˋˎˋˁʶˎʰˋʾʰˌ όˍˊʽˋʵʽʱˋˍʰˍˇ ˋ˔ʺ˃ʰ-ˉˎˊʰ˃ʾʵʰΣ 
ˁˏ ʲˇˌ ˁΦ˂Φˉύ-ɳˁˉʰʽʵʶˎˍʽˁˈˌ оΥ ɾʰʻʹ˃ʰˍʽˁˈˌ  

ɮ˄ʰ˒ˇˊʷˌΣ ʃʹʴʷˌ 
https://news.rik.cy/article/2021/6/23/tmema-periballontos-oi-alukes-

larnakas-dekhontai-pieseis-apo-anthropogeneis-paragontes/ 

https://www.digital-herodotus.eu/archive/video/items/6841/surizes-
kataskeue-sulloge-alatiou-aluke-larnakas-1980/ 

нΦ ʃ˂ʰʾˋʽˇ {¢9!a9  
ʅˎ˄ʶˊʴʰˋʾʰ 
ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 
 

¶ ʁ ɳɼм ʶʾ˄ʰʽ ˇ ˋˎ˄ˍˇ˄ʽˋˍʺˌ ˍˇˎ ʷˊʴˇˎΦ ɮ˄ʰˉˍˏˋˋʶʽ ˍˇ 
ˋʶ˄ʱˊʽˇ ˁʰʽ ˍˇ ˋ˔ʷʵʽˇ ʵˊʱˋʹˌΦ ɾʷˋʰ ʰˉˈ ʲʾ˄ˍʶˇ 

ˉʰˊˇˎˋʽʱʸʶʽ ˋˍˇˎˌ ˃ʰʻʹˍʷˌ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɮ˂ˎˁʺˌ 

ɽʱˊ˄ʰˁʰˌΦ ɾʷˋʰ ʰˉˈ ʷ˄ʰ ˉʰʽ˔˄ʾʵʽ ʰˉˈʵˊʰˋʹˌ ˉʶˊ˄ˇˏ˄ 

˃ʷˋʰ ʰˉˈ ˃ʽʰ ʽˋˍˇˊʽˁʺ ʰ˄ʰʵˊˇ˃ʺΦ 

¶ ʁ ɳɼн ʶ˄ʽˋ˔ˏʶʽ ˍʽˌ ʴ˄˗ˋʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˁʰʽ ˍˇˎˌ 

ˁʰʻˇʵʹʴʶʾ ˋˍˇ ˋˍʺˋʽ˃ˇ ˍʹˌ ˃ˇ˄ʱʵʰˌ ˉʰˊʰʴ˖ʴʺˌΦ ɰˇʹʻʱ 
ˍˇˎˌ ˃ʰʻʹˍʷˌ ˄ʰ ʰ˄ʽ˔˄ʶˏˋˇˎ˄ ˍʽˌ ʰ˄ʱʴˁʶˌ ˋʶ ˊˈ˂ˇˎˌΣ ˁʰʽ 
ʵʽʶˊʴʰˋʾʶˌ ʴʽʰ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍˇˎ project όʶˉʽ˂ˇʴʺ 

ˊˈ˂˖˄ ˁʰʽ ˎˉʶˎʻˎ˄ˇˍʺˍ˖˄Σ ˉˊ˗ˍ˖˄ ˎ˂˗˄ ˁΦ˂ΦˉύΦ 

¶  ɳɼо ˋˎ˄ˍˇ˄ʾʸʶʽ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍˇˎ ˉʶˊʽʷˁˍʹΦ ʋˊʺˋʹ 

Geogebra  ʴʽʰ ˉʰˊʰˋˁʶˎʺ ˍˇˎ ˍˊʽˋʵʽʱˋˍʰˍˇˎ ˉʶˊʽʷˁˍʹ.  
ɳ˄ʽˋ˔ˏʶʽ ˍʽˌ ˉˊˇˋˉʱʻʶʽʶˌ ˁʰʽ ˁʰʻˇʵʹʴʶʾ ˍʽˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 
ˇ˃ʱʵʶˌ ˋˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍˇˎ ˁʰˍʱ˂˂ʹ˂ˇˎ ʵˇ˔ʶʾˇˎ 

όˁʰˍʱ˂˂ʹ˂ʹˌ ˔˖ˊʹˍʽˁˈˍʹˍʰˌΣ ˋˍʶʴʰ˄ˈˍʹˍʰ ʵˇ˔ʶʾˇˎ 
ˁΦ˂ΦˉύΦ 

 
STEAME in Life (SiL)  ʆˇ ʋ˂˖ˊʽˇˏ˔ˇ ˄ʱˍˊʽˇ ʶʾ˄ʰʽ ˃ʷˊˇˌ ˁʰʽ ʲˊʾˋˁʶʽ ˉˇ˂˂ʷˌ ʶ˒ʰˊ˃ˇʴʷˌ 

ˋˍʹ˄        ˁʰʻʹ˃ʶˊʽ˄ʺ ˃ʰˌ ʸ˖ʺΦ ʁʽ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌ ˔˖ˊʾʸˇ˄ˍʰʽ 

ʰ˄ʱ ˇ˃ʱʵʶˌ 

ˁʰʽ ʰ˄ʰˁʰ˂ˏˉˍˇˎ˄ ˍʽˌ ʶ˒ʰˊ˃ˇʴʷˌΣ ˃ʰʴʶʽˊʽˁʺΣ ˂ʽ˗ˋʽ˃ˇ ˔ʽˇ˄ʽˇˏΣ 
ʰ˄ˍʽˋʹˉˍʽˁʺ ʵˊʱˋʹ ʴʽʰ ˍˇ ʵʷˊ˃ʰ ˁΦ˂ΦˉΦ ʊˍʽʱ˔˄ˇˎ˄ ʶˊʴˇˋˍʱˋʽˇ 

ˉʰˊʰʴ˖ʴʺˌ  ʴʽʰ ˁʰ˂˂ˎ˄ˍʽˁʱ ʱ˂ʰˍʰ ˃ˉʱ˄ʽˇˎΦ ʃʰʾˊ˄ˇˎ˄ ˊˈ˂ˇˎˌ 
ʇˉʶˏʻˎ˄ˇˎ R&DΣ ʇˉʶˏʻˎ˄ˇˎ ʃʰˊʰʴ˖ʴʺˌ ˁʰʽ ʇˉʶˏʻˎ˄ˇˎ 

ˉˇʽˈˍʹˍʰˌΦ ɼʰˍʰˋˁʶˎʱʸˇˎ˄ ˍˇ ʵʽˁˈ ˍˇˎˌ ʵˇ˔ʶʾˇΦ 

 
ʅˍʱʵʽʰ ʶˊʴʰˋʾʰˌ 
 ʅˍʱʵʽˇ IΥ ɹˋˍˇˊʽˁʺ ʰ˄ʰʵˊˇ˃ʺ-ɳˁˉʰʽʵʶˎˍʽˁˈˌ мΥ ɼʰʻˇʵʺʴʹˋʹ ʰˉˈ ɳɼмΥ 

ʊʽ˂ˈ˂ˇʴˇˌ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇˎˌ ʱ˂˂ˇˎˌ ʵˏˇ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌΦ                                                                          

ʅˍʱʵʽˇ IIΥ ɰʽˇ˃ʹ˔ʰ˄ʽˁʺ ˉʰˊʰʴ˖ʴʺ ʰ˂ʱˍ˖˄ ˃ˉʱ˄ʽˇˎ-ɳˁˉʰʽʵʶˎˍʽˁˈˌ нΥ 

ɼʰʻ̌ɻ ʺʴʹˋʹ ʰˉˈ ɳɼнΥ ʋʹ˃ʽˁˈˌ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇˎˌ ʱ˂˂ˇˎˌ ʵˏˇ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏˌΦ  

ʅˍʱʵʽˇ IɹɹΥ ʃʰˊʰʴ˖ʴʺ ˋˎˋˁʶˎʰˋʾʰˌ όˍˊʽˋʵʽʱˋˍʰˍˇ ˋ˔ʺ˃ʰ-

ˉˎˊʰ˃ʾʵʰΣ ˁˏʲˇˌ ˁΦ˂Φˉύ-ɳˁˉʰʽʵʶˎˍʽˁˈˌ оΥɼʰʻˇʵʺʴʹˋʹ ʰˉˈ ɳɼо 
ɾʰʻʹ˃ʰˍʽˁˈˌ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇˎˌ ʱ˂˂ˇˎˌ ʵˏˇ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌΦ  

 
 
 
 

https://news.rik.cy/article/2021/6/23/tmema-periballontos-oi-alukes-larnakas-dekhontai-pieseis-apo-anthropogeneis-paragontes/
https://news.rik.cy/article/2021/6/23/tmema-periballontos-oi-alukes-larnakas-dekhontai-pieseis-apo-anthropogeneis-paragontes/
https://www.digital-herodotus.eu/archive/video/items/6841/surizes-kataskeue-sulloge-alatiou-aluke-larnakas-1980/
https://www.digital-herodotus.eu/archive/video/items/6841/surizes-kataskeue-sulloge-alatiou-aluke-larnakas-1980/
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оΦ ʅˍˈ˔ˇʽ ˁʰʽ ɾʶʻˇʵˇ˂ˇʴʾʶˌ 
ɾʰʻʹˋʽʰˁˇʾ ˋˁˇˉˇʾ 
ˁʰʽ ˋˍˈ˔ˇʽ 
 

ʁʽ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌ 
 ɿʰ ʶ˄ʹ˃ʶˊ˖ʻˇˏ˄ ʴʽʰ ˍʹ ˔ˊʺˋʹ ˍʹˌ ɮ˂ˎˁʺˌ ˋˍˇ ˉʰˊʶ˂ʻˈ˄ ˁʰʽ ˍʹ 

ˋʹ˃ʶˊʽ˄ʺ ˍʹˌ ˔ˊʺˋʹ 
 ɿʰ ʶ˄ʹ˃ʶˊ˖ʻˇˏ˄ ˁʰʽ ˄ʰ ʶˎʰʽˋʻʹˍˇˉˇʽʹʻˇˏ˄  ʴʽʰ ˍˇ 

ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˈ ˉˊˈʲ˂ʹ˃ʰ 
 ɿʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˁʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ˍʽˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ 
ˉʰˊʰ˃ʷˍˊˇˎˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍˇ ˇʽˁˇˋˏˋˍʹ˃ʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˍʹˌ 
ɮ˂ˎˁʺˌ  

 ɿʰ ʵʽʰʲʱʸˇˎ˄ ˁʰʽ ˄ʰ ʶˁˍʶ˂ˇˏ˄ ˃ʽʰ ˒ˈˊ˃ˇˎ˂ʰΦ 
 ɿʰ ʵʽʰ˃ˇˊ˒˗ˋˇˎ˄ ˃ʽʰ ʴˊʰ˃˃ʺ ˉʰˊʰʴ˖ʴʺˌ ˁʰʽ ˄ʰ ʵʽʶ˅ʱʴˇˎ˄ 
ˉˇʽˇˍʽˁˈ ʷ˂ʶʴ˔ˇ 

  ɿʰ ʰ˄ʰ˂ʱʲˇˎ˄ ˍˇ ˋˍʺˋʽ˃ˇ ˃ʽʰˌ ˉʰˊʰʴ˖ʴʽˁʺˌ ˃ˇ˄ʱʵʰˌ 
   ɿʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ʶˍʽˁʷˍʰ ʴʽʰ ˍˇ ˉˊˇʿˈ˄ ˍˇˎˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ 

Canva 
 ɿʰ ʶˉʽ˔ʶʽˊʹ˃ʰˍˇ˂ˇʴˇˏ˄Σ ˄ʰ ˉˊˇˍʶʾ˄ˇˎ˄ ˁʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴˇˏ˄ ˍʽˌ 

˂ˏˋʶʽˌ  ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍˇˎ ˉˊˇʲ˂ʺ˃ʰˍˇˌΦ 
ɾʰʻʹˋʽʰˁʱ 
ʶˉʰˁˈ˂ˇˎʻʰ ˁʰʽ 
ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
 

 ɲʹ˃ʽˇˎˊʴʾʰ ʵʽʰ˒ʹ˃ʽˋˍʽˁʺˌ ˁʰ˃ˉʱ˄ʽʰˌ ˃ʷˋ˖ ʲʾ˄ˍʶˇΣ ˋˉˇˍˌΣ 

ˉˇˋˍʶˊΣ ˁΦ˂ˉΦ ʴʽʰ ʶˉʽˁˇʽ˄˖˄ʾʰ ˍˇˎ ˉˊˇʲ˂ʺ˃ʰˍˇˌ ʶˉʶ˅ʶˊʴʰˋʾʰ ˋʶ 
3d ˁ ʰʽ upload ̀ ˍˇ You Tube 

 ɼʰˍʰˋˁʶˎʺ ʶˍʽˁʷˍʰˌ ˍˇˎ ˉˊˇʿˈ˄ˍˇˌ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ ˄ˇ˃ˇʻʶˋʾʰ ˃ʶ 

˔ˊʺˋʹ ˋ˔ʶʵʽʰˋˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ 

 ɱˊʱ˒ˇˎ˄ ʶˉʽˋˍˇ˂ʺ ˉˊˇˌ ˍˇ ʇˉˇˎˊʴʶʾˇ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ʴʽʰ 
ˉˊˇˋˍʰˋʾʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ Natura Σ ʶˉʽ˔ʶʽˊʹ˃ʰˍˇ˂ˇʴ˗˄ˍʰˌ ʴʽʰ ˍʹ˄ 
ʰ˄ʱʴˁʹ ˂ʺ˕ʹˌ ˃ʷˍˊ˖˄ ˉˊˇˋˍʰˋʾʰˌ ˍ˖˄ ˎʴˊˇʲʽˈˍˇˉ˖˄ ˁʰʽ ˍʹ 

ˋʹ˃ʰˋʾʰ ˍˇˎˌ ˖ˌ ˉ˂ˇˎˍˇˉʰˊʰʴ˖ʴʽˁˇʾ ˁʰʽ ˍˇˎˊʽˋˍʽˁˇʾ ˋˍʰʻ˃ˇʾ 
 ɼʰˍʰˋˁʶˎʺ ˍˇˎ ˁʰˍʱ˂˂ʹ˂ˇˎ ʵˇ˔ʶʾˇˎ όˎˉˇ˂ˇʴʽˋ˃ˈˌ ʵʽʰˋˍʱˋʶ˖˄ 

ʴʽʰ ˍʹ˄ ˁʰˍʱ˂˂ʹ˂ʹ ˔˖ˊʹˍʽˁˈˍʹˍʰΣ ʰ˂˂ʱ ˁʰʽ ʵʽʰʻʷˋʽ˃ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

ʴʽʰ ʶˍʽˁʷˍʰΣ ˋˍʶʴʰ˄ˈˍʹˍʰ ʵˇ˔ʶʾˇˎ ˁΦ˂ΦˉύΦ 

ʃˊˇʰˉʰʽˍˇˏ˃ʶ˄ʹ 
ˉˊˇːˉʱˊ˔ˇˎˋʰ ʴ˄˗ˋʹ 

ɴ˄˄ˇʽʰκˇˊʽˋ˃ˈˌ ʵʽʰ˂ˎ˃ʱˍ˖˄ ˁʰʽ ʵʽʰ˔˖ˊʽˋ˃ˈˌ ˃ʶʽʴ˃ʱˍ˖˄ 

ɼˊˎˋˍʰ˂˂ʽˁʺ ʵˇ˃ʺ ˁʰʽ ˔ˊʺˋʶʽˌ ˍˇˎ ʋ˂˖ˊʽˇˏ˔ˇˎ ɿʰˍˊʾˇˎ 

ɴ˄˄ˇʽʰ ˂ˈʴˇˎ ς h ˄ʰ˂ˇʴʾʰˌΣ ˎˉˇ˂ˇʴʽˋ˃ˈˌ ˉˇˋˇˍʺˍ˖˄Φ   

ɳ˃ʲʰʵˈ˄κˈʴˁˇˌ ˋˍʶˊʶ˗˄ 

ɮ˄ʰˉˍˏʴ˃ʰˍʰ ʆˊʽˋʵʽʱˋˍʰˍ˖˄ ʅ˔ʹ˃ʱˍ˖˄ 

 
ɼʾ˄ʹˍˊʰΣ ˃ʶʻˇʵˇ˂ˇʴʾʰ  
 

ɲʽʶˊʶˎ˄ʹˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹΣ ˋˎ˄ʶˊʴʰˍʽˁʺ ˃ʱʻʹˋʹΣ ʰˍˇ˃ʽˁʺ ʶˊʴʰˋʾʰ ˁʰʽ 
ʶˊʴʰˋʾʰ ˋʶ ˇ˃ʱʵʶˌ (inquiry-based learning, problem-based learning, 
cooperative learning)   
 

пΦ ɾʷˋʰ ˁʰʽ ʃˊˇʶˍˇʽ˃ʰˋʾʰ 
ʃˈˊˇʽΣ ɳˊʴʰ˂ʶʾʰΣ 
ʇ˂ʽˁʱΣ ʅˎ˄ʹ˃˃ʷ˄ʰΣ 
ɳ˅ˇˉ˂ʽˋ˃ˈˌ 

˕ʰ˂ʾʵʽʰΣ ˁˈ˂˂ʰΣ ˔ʰˊˍˈ˄ʽʰΣ ɲˇ˔ʶʾʰ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁˈ ʱ˄ˇʽʴ˃ʰΣ ˔˂˖ˊʽˇˏ˔ˇ 
˄ʱˍˊʽˇΣ Sodium permanganateΣ ʱ˃ˎ˂ˇΣ ʰʽʻʷˊʽʰ ʷ˂ʰʽʰΣ ʵˇ˔ʶʾʰ 
ˋˎˋˁʶˎʰˋʾʰˌΣ ˎˉˇ˂ˇʴʽˋˍʺˌΣ ʶˁˍˎˉ˖ˍʺˌΣ ˄ʶˊˈΦ ɱʱ˄ˍʽʰΦ ɮ˄ʱʴ˄˖ˋʹ ɲɲɮ ˁʰʽ 
ˍʺˊʹˋʹ ˁʰ˄ˈ˄˖˄ ʰˋ˒ʰ˂ʶʾʰˌ ˁʰˍʱ ˍʹ˄ ˉʰˊʰʴ˖ʴʺΦ 
 

рΦ ʇ˂ˇˉˇʾʹˋʹ 
ɲʽʵʰˁˍʽˁʷˌ 
ɲˊʰˋˍʹˊʽˈˍʹˍʶˌΣ 
ɲʽʰʵʽˁʰˋʾʶˌΣ 
ɮ˄ʰˋˍˇ˔ʰˋ˃ˈˌ 

ɾʶ ˍʹ ˔ˊʺˋʹ ˍˊʽˋʵʽʱˋˍʰˍʹˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ όVRΣ ˁʽ˄ʹˍˈ ˍʹ˂ʷ˒˖˄ˇ 
˃ʰʻʹˍʺύ ˉʶˍˇˏ˃ʶ ˉʱ˄˖ ʰˉˈ ˍʹ ˂ʾ˃˄ʹ ˃ʶ ˍʰ ˒˂ʰ˃ʾ˄ʴˁˇ όʴ˄˖ˊʾʸʶˍʶ ʱ˂˂ʰ 
ˎʵˊˈʲʽʰ ˉˇˎ˂ʽʱΤύ  ς̄ ʰ˄ˈˊʰ˃ʰ  ˍʶˋˋʱˊ˖˄ ˂ʽ˃˄˗˄ ˁʰʽ ˍˇˎ ʋʰ˂ʱ ʅˇˎ˂ˍʱ˄ 
-ˍˇˎˊʽˋˍʽˁˈˌ ˉˊˇˇˊʽˋ˃ˈˌ ʴʽʰ ʶˉʽˋˁʷˉˍʶˌ ˃ʶ  ʶʽʵʽˁˈ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˋʶ 
ʻˊʹˋˁʶˎˍʽˁʱ ˃˄ʹ˃ʶʾʰΣ ˃ʶ˂ʷˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˍʹˌ ɮ˂ˎˁʺˌ 
 
ɳʾˋˇʵˇˌ ˋˍˇ ʶʽˁˇ˄ʽˁˈ ˃ˇˎˋʶʾˇ κˉʰʽ˔˄ʾʵʽ ˃ʶ ʴˊʾ˒ˇˎˌ όˉˈˊˍʶˌ ˃ʶ ˁ˂ʶʽʵʽʱύ    
ʆʰ˅ʾʵʽ ˋˍˇ˄ ˔ˊˈ˄ˇΥ ɶ ɮ˂ˎˁʺ ˍʹˌ ɽʱˊ˄ʰˁʰˌ ˁʰˍʱ ˍʹ˄ ˉʶˊʾˇʵˇ ˍ˖˄ 
ɮˊʰʲʽˁ˗˄ ɳˉʽʵˊˇ˃˗˄ όʋʰ˂ʱ ʅˇˎ˂ˍʱ˄ ʆʶˁˁʷύ ˁʰʽ ˍʹˌ ɳ˄ʶˍˇˁˊʰˍʾʰˌ 



ст 
 

όʶ˃ˉˈˊʽˇ ʰ˂ʰˍʽˇˏΣ ˃ʱʸʶ˃ʰ ʰ˂ʰˍʽˇˏ ˃ʷˋʰ ʰˉˈ ˍʶ˔˄ʹˍʱ ˁʰ˄ʱ˂ʽʰ ˁʰʽ 
ʰˉˇʻʺˁʶˎˋʺ ˍˇˎ ˋʶ ˉˎˊʰ˃ʾʵʶˌ ʱ˂ʰˍˇˌύ 
 
 MozawebΥ ɼʰ˄ˇ˄ʽˁʺ ˍʶˍˊʱʴ˖˄ʹ ˉˎˊʰ˃ʾʵʰ ς ɾˇ˄ˍʷ˂ˇ оD  
ɶ ˉˎˊʰ˃ʾʵʰ ˖ˌ ˃ʰʻʹ˃ʰˍʽˁʺ ʷ˄˄ˇʽʰ  
ʃˇʽˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ʵʽˁʰʽˇ˂ˇʴˇˏ˄ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍˇˎ ˋˍʶˊʶˇˏ ʰˎˍˇˏΤ 
 
 
ɳˉʽ˔ʶʽˊʹ˃ʰˍʽˁˈˍʹˍʰΥ ɲʹ˃ʽˇˎˊʴʾʰ ʶˊʴˇˋˍʰˋʾˇˎ-ʅˍʺˋʽ˃ˇ ˉʰˊʰʴ˖ʴʽˁʺˌ 
˃ˇ˄ʱʵʰˌΦ 
ʁʽ ˃ʰʻʹˍʷˌ ʻʰ ˉʱˊˇˎ˄ ˊˈ˂ˇˎˌ ʇˉʶˏʻˎ˄ˇˎ ˉʰˊʰʴ˖ʴʺˌΣ ˉˇʽˈˍʹˍʰˌΣ 
Marketing, R&DΣ ˁʰʽ ˃ʶ ʲʱˋʹ ˍʽˌ ˇʵʹʴʾʶˌ ʻʰ ˉʰˊʱ˅ˇˎ˄ ʱ˂ʰˍʰ ˃ˉʱ˄ʽˇˎΦ 
ɸʰ ˁ˂ʹʻˇˏ˄ ˄ʰ ˋˍʺˋˇˎ˄ ˍʹ ˃ˇ˄ʱʵʰ ˉʰˊʰʴ˖ʴʺˌΣ ˄ʰ ˉʰˊʱ˅ˇˎ˄ ̱ ˇ ˉˊˇʿˈ˄Σ 
˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍʰ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ˍˇˎ ˉˊˇʿˈ˄ˍˇˌ ˍˇˎˌ ˁʰʽ ˄ʰ 
ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ˍʹ˄ ʶˍʽˁʷˍʰ ˋʶ ˉˊʰʴ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ˍʹ 
˄ˇ˃ˇʻʶˋʾʰ ˁʰʽ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ ˍˇ marketing ɹ ʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍˇˎ 
ˍʶ˂ʽˁˇˏ ˍˇˎˌ ˉˊˇʿˈ˄ˍˇˌΦ  
ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁˈ ˉˊˈʲ˂ʹ˃ʰΥ ɶ ˃ˈ˂ˎ˄ˋʹ ˍʹˌ ɮ˂ˎˁʺˌ ʰˉˈ ˍˇˎˌ 
ˉʰˊʰˁʶʾ˃ʶ˄ˇˎˌ ˋˍʰʻ˃ˇˏˌ ˂ˎ˃ʱˍ˖˄  
ɸʰ ˋˎʸʹˍʺˋˇˎ˄ ˍʰ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ˁʰʽ ˍʰ ˃ʶʽˇ˄ʶˁˍʺ˃ʰˍʰ ˍʹˌ 
ˁʰˍʰˋˍˊˇ˒ʺˌ ʶ˄ˈˌ ʲʽˈˍˇˉˇˎΦ  
ɲʹ˃ʽˇˎˊʴʾʰ ʶ˄ʹ˃ʶˊ˖ˍʽˁʺˌ ˁʰ˃ˉʱ˄ʽʰˌ ˁˇʽ˄ˇˏ ʴʽʰ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍˇˎ 
ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ˍʹˌ ɮ˂ˎˁʺˌ- ʰˉʶʽ˂ʶʾˍʰʽ ˇ ˉ˂ʹʻˎˋ˃ˈˌ ˍʹˌ ʴʰˊʾʵʰˌ ΧΣ 
ʵʽʱˋˉʰˋʹ ˍʹˌ ˍˊˇ˒ʽˁʺˌ ʰ˂ˎˋʾʵʰˌ  ˃ʶ ˍʰ ˒˂ʰ˃ʾ˄ʴˁˇ ό ˉˊˈʴˊʰ˃˃ʰ Canva, 
ʶˉʶ˅ʶˊʴʰˋʾʰ ʲʾ˄ˍʶˇ ˁʰʽ ʰ˄ʱˊˍʹˋʹύ    
 

ɮ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ς  
ɮ˅ʽˇ˂ˈʴʹˋʹ ʅˎ˄ˍˊʷ˔ˇˎˋʰ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʻΩ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ʵʽʶ˅ʰʴ˖ʴʺˌ ˍ˖˄ 

ʶˊʴʰˋʽ˗˄Φ  
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[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ п 

      
 

ʅʋɳɲɹʁ ɾɮɸɶʅɶʅ ϧ ɲɶɾɹʁʇʄɱɹɼʁʆɶʆɮʅ  
ɾʷˋʰ ˃ʶˍʰ˒ˇˊʱˌ ˋˍˇ ˉ˂ʰʾˋʽˇ ˃ʽʰˌ άˉˊʱˋʽ˄ʹˌ ˉˈ˂ʹˌέ 

 
{ ¢ 9ƴƎ ! a 9ƴǘ 

 χ  χ  χ  δ  χ  χ

 
мΦ ʃʶˊʾʴˊʰ˃˃ʰ 

ʆʾˍ˂ˇˌ ɾʷˋʰ ˃ʶˍʰ˒ˇˊʱˌ ˋˍˇ ˉ˂ʰʾˋʽˇ ˃ʽʰˌ άˉˊʱˋʽ˄ʹˌ ˉˈ˂ʹˌέΦ 

 

ɼˏˊʽʰ ʶˊ˗ˍʹˋʹ ʺ 

ɸʷ˃ʰ 

 ɾˉˇˊʶʾ ˄ʰ ˋ˔ʶʵʽʰˋˍʶʾ ˁʰʽ ˄ʰ ˎ˂ˇˉˇʽʹʻʶʾ ʷ˄ʰ ˇʽˁˇ˂ˇʴʽˁˈ ʰˎˍˇˁʾ˄ʹˍˇ 

ʲʶ˂ˍʽ˖˃ʷ˄ʹˌ ʷˁʵˇˋʹˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˈˍʽ ˎˉʱˊ˔ʶʽ ʺʵʹ ˋˍʹ˄ ʰʴˇˊʱ Σ ʰˉˈ 

ʰ˄ʰˁˎˁ˂˗ˋʽ˃ʰ ˎ˂ʽˁʱΣ ˍˇ ˇˉˇʾˇ ʻʰ ˉʰˊˇˎˋʽʰˋˍʶʾ ˋˍˇ ˒ʶˋˍʽʲʱ˂ άɮʴˊˈˌ π ɾʽʰ 

ˉˊʱˋʽ˄ʹ ˉˈ˂ʹέΣ  ˋˍˇ ˉ˂ʰʾˋʽˇ ʵʽʰ˒ʹ˃ʽˋˍʽˁʺˌ ˁʰ˃ˉʱ˄ʽʰˌ ʴʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍʹˌ 

ʰ˄ˍʽˁʰˍʱˋˍʰˋʹˌ ˈ˂˖˄ ˍ˖˄ ˋˎ˃ʲʰˍʽˁ˗˄ ʰˎˍˇˁʽ˄ʺˍ˖˄Τ 

 ʃˇʽʰ ʶʾ˄ʰʽ ˍʰ ʵʽʰʻʷˋʽ˃ʰ ʰ˄ʰˁˎˁ˂˗ˋʽ˃ʰ ˎ˂ʽˁʱ ˁʰʽ ˉ˖ˌ ˋˎ˄ˍʶ˂ˇˏ˄ ˋˍʹ ˄ʷʰ ˍʱˋʹ 

ˉˊˇʿˈ˄ˍ˖˄ Τ  

 ʃ˖ˌ ˍʰ ˍʷˋˋʶˊʰ ˋʹ˃ʶʾʰ ˍˇˎ ƳŀǊƪŜǝƴƎ όǇǊƻŘǳŎǘπǇǊƛŎŜπǇƭŀŎŜπǇǊƻƳƻǝƻƴύ 

ʶˉʹˊʶʱʸˇˎ˄ ˍʹ˄ ʶˉʽˍˎ˔ʺ ˉˊˇ˗ʻʹˋʹ ˍˇˎ ˉˊˇʿˈ˄ˍˇˌ ˋʰˌΦ  ʃˇʽˈˌ ʶʾ˄ʰʽ ˇ ˊˈ˂ˇˌ ˍʹˌ 

ʶ˃˒ʱ˄ʽˋʹˌ ˁʰʽ ˍˇˎ ˇ˄ˈ˃ʰˍˇˌ ˍˇˎ ˉˊˇʿˈ˄ˍˇˌΣ ƻ ̀ˁˇˉˈˌ ˁʰʽ ˇ ˍˊˈˉˇˌ ˉˊˇ˗ʻʹˋʹˌ 

ˍˇˎΣ  ˖ˌ ˉˊˇˌ ˍʹ˄ ʶˉʽˍˎ˔ʺ ˉˊˇ˗ʻʹˋʹ  ˍˇˎΦ  

 ʃˇʽʷˌ ̞ʹ˒ʽʰˁʷˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ʻʰ ʺˍʰ˄ ˁʰˍʰ˂˂ʹ˂ˈˍʶˊʶˌ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʴʽʰ 

ˍʹ˄ ˒˖ˍˇʴˊʱ˒ʽˋʹ ˁʰʽ ˍʹ ˕ʹ˒ʽˇˉˇʾʹˋʹ  ˍˇˎ ˉˊˇʿˈ˄ˍˇˌΦ 

 ʃˇʽˈ ʶʾ˄ʰʽ ˍˇ ˁʰˍʰ˂˂ʹ˂ˈˍʶˊˇ ˉˊˈʴˊʰ˃˃ʰ  ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˁʰʽ  ˉʰˊˇˎˋʾʰˋʹ 

ˍˇˎ ˋˉˇˍ ˁʰʽ ˉˇʽʱ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎΦ 

 

ɶ˂ʽˁʾʶˌΣ ʆʱ˅ʶʽˌ  

 

 

ɲʽʱˊˁʶʽʰ 

ɶ˂ʽˁʾʰ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ 

мнπмр ˔ˊˇ˄˗˄  ʆʱ˅ʶʽˌ ɮπɱΩ ɱˎ˃˄ʰˋʾˇˎ 

 

н Ȅ о ˗ˊʶˌ 

 

ʅˎˋ˔ʶˍʽˋ˃ˈˌ ˃ʶ 

ɮ˄ʰ˂ˎˍʽˁˈ ʃˊˈʴˊʰ˃˃ʰ 

ʅ˔ʶʵʽʰˋ˃ˈˌ ϧ ʆʶ˔˄ˇ˂ˇʴʾʰόɲʽʰʵʽˁʰˋʾʰ ʅ˔ʶʵʽʰˋ˃ˇˏ ˁʰʽ ʇ˂ˇˉˇʾʹˋʹˌύ 

ɮˊ˔ʽˍʶˁˍˇ˄ʽˁˈΣ ˍʶ˔˄ʽˁˈ ʅ˔ʷʵʽˇ 

ɾʰʻʹ˃ʰˍʽˁʱ όɱʶ˖˃ʶˍˊʾʰΣ ɾʷˍˊʹˋʹύ 

ʃ˂ʹˊˇ˒ˇˊʽˁʺόɲʽʰʵʾˁˍˎˇΣ ʌʹ˒ʽʰˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰπʆʶ˔˄ˇ˂ˇʴʾʶˌύ 

 



сф 
 

ʃʶˊʾ˂ʹ˕ʹ ʁʽ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌΣ ˋʶ ˇ˃ʱʵʶˌΣ 

π ɳˊʶˎ˄ˇˏ˄ ˋˍˇ ʵʽʰʵʾˁˍˎˇ ʴʽʰ ˄ʰ ˋˎ˂˂ʷ˅ˇˎ˄ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʰ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˇʽˁˇ˂ˇʴʽˁ˗˄ ʰˎˍˇˁʽ˄ʺˍ˖˄Φ  

π ɳˊʶˎ˄ˇˏ˄ ʴʽʰ ˍʰ ʵʽʰʻʷˋʽ˃ʰ ʰ˄ʰˁˎˁ˂˗ˋʽ˃ʰ ˎ˂ʽˁʱ ˁʰʽ ˁʰˍʰʴˊʱ˒ˇˎ˄ ˍʰ 
ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰκ˃ʶʽˇ˄ʶˁˍʺ˃ʰˍʰ ˍˇˎˌ ʴʽʰ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ʰˎˍˇˁʽ˄ʺˍ˖˄ ˋˍʽˌ 
ʰˎˍˇˁʽ˄ʹˍˇʲʽˇ˃ʹ˔ʰ˄ʾʶˌΦ  

π ɾʶˍʱ ʰˉˈ ˇ˃ʰʵʽˁʺ ʽʵʶˇʻˏʶ˂˂ʰΣ ʰ˅ʽˇ˂ˇʴˇˏ˄ ˁʰʽ ʶ˒ʰˊ˃ˈʸˇˎ˄ ˍʹ ˄ʷʰ ʴ˄˗ˋʹ 
ˋ˔ʶʵʽʱʸˇ˄ˍʰˌ ˁʰʽ ˁʰˍʰˋˁʶˎʱʸˇ˄ˍʰˌ ˍˇ ʶ˅ʰˍˇ˃ʽˁʶˎ˃ʷ˄ˇ ˍˇˎˌ ˃ˇ˄ˍʷ˂ˇ 
ʰˎˍˇˁʽ˄ʺˍˇˎΦ  

π ʅʶ ˃ʶˍʷˉʶʽˍʰ ˋˍʱʵʽˇ ʶˊʶˎ˄ˇˏ˄ ˋˍˇ ʵʽʰʵʾˁˍˎˇ π ʾ ˋ˖ˌ ˃ʷˋ˖ ˍʶ˔˄ʹˍʺˌ 
˄ˇʹ˃ˇˋˏ˄ʹˌΣ ʴʽʰ ˄ʰ ʰ˄ʰˁʰ˂ˏ˕ˇˎ˄ ˍʽˌ ˁʰˍʰ˂˂ʹ˂ˈˍʶˊʶˌ ˄ʷʶˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ʴʽʰ 
ˍʹ˄ ˕ʹ˒ʽʰˁʺ ʰ˄ʰˉʰˊʱˋˍʰˋʹ ˍˇˎ ˉˊˇʿˈ˄ˍˇˌΣ ʵˇˁʽ˃ʱʸˇ˄ˍʰˌ ʰˊ˔ʽˁʱ ˃ʶ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ʴˏˊ˖ ˍˇˎˌΦ  

π ʌʹ˒ʽˇˉˇʽˇˏ˄ ˍˇ ˉˊˇʿˈ˄ ˍˇˎˌ ˋʶ ˉˊʰʴ˃ʰˍʽˁˈ ˔ˊˈ˄ˇ ˁʰʽ ˉʶˊʽʲʱ˂˂ˇ˄ ˍʹˌ 
ʶˉʽ˂ˇʴʺˌ ˍˇˎˌ όˉΦ˔Φ ʲʽ˄ˍʶˇ ʴˊʰ˒ˇˎ˄ ˍˇ ˉˊˇʿˈ˄ ʺ ˍˇ ˒˖ˍˇʴˊʰ˒ʾʸˇˎ˄ ˁʰʽ ˍˇ 
˃ʶˍʰˍˊʷˉˇˎ˄ ˋʶ о5 ˃ʶˋ˖ ˉˊˇʴˊʱ˃˃ʰˍˇˌ vπƭƻƴŜύΦ 

π ɳˊʶˎ˄ˇˏ˄ ˋˍˇ ʵʽʰʵʾˁˍˎˇ ʴʽʰ ˍˇ ˁʰˍʰ˂˂ʹ˂ˈˍʶˊˇ ˉˊˈʴˊʰ˃˃ʰόǇǇǘΣ ƳƻǾƛŜ 
ƳŀƪŜǊύ ˈˉˇˎ ʻʰ ʵʹ˃ʽˇˎˊʴʹʻʶʾ  ˍˇ ʵʽʰ˒ʹ˃ʽˋˍʽˁˈ ˋˉˇˍΦ ɾʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ 
ˈ˂˖˄ ˍ˖˄ ʰˉʰˊʰʾˍʹˍ˖˄ ʶ˄ʶˊʴʶʽ˗˄ ˍˇ ʵʽʰ˒ʹ˃ʽˋˍʽˁˈ ˋˉˇˍ ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽΦ  

π ʃʰˊˇˎˋʾʰˋʹ ˍˇˎ ʵʽʰ˒ʹ˃ʽˋˍʽˁʺˌ ˁʰ˃ˉʱ˄ʽʰˌΦ  
π ɳˉʽˉ˂ʶˇ˄Σ ˇʽ  ˃ʰʻʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ˁʰʽ ˄ʰ ʰ˂˂ʹ˂ˇ˕ʹ˒ʾˋˇˎ˄ 
˃ʶ ʶˉʽ˔ʶʽˊʺ˃ʰˍʰ ʴʽʰ ˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍʹˌ ʲʷ˂ˍʽˋˍʹˌ ˁʰ˃ˉʱ˄ʽʰˌ ˉˇˎ ʻʰ 
ˉʰˊˇˎˋʽʰˋˍʶʾ ˋˍˇ ˒ʶˋˍʽʲʱ˂Φ  
  

 

ʅˎ˄ʶˊʴʱˍʶˌ 

ɳˁˉʰʽʵʶˎˍʽˁˇʾ 

ɳˁˉʰʽʵʶˎˍʽˁˈˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ 

ɳˁˉʰʽʵʶˎˍʽˁˈˌ ɾʰʻʹ˃ʰˍʽˁ˗˄ 

ɳˁˉʰʽʵʶˎˍʽˁˈˌ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ 

 

нΦ ʃ˂ʰʾˋʽˇ {¢9!a9 

ʅˎ˄ʶˊʴʰˋʾʰ 

ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 

 

 

мΦ ɶ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˁʰʻˇʵʹʴʶʾ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˄ʰ ʶˊʶˎ˄ʺˋˇˎ˄ ˁʰʽ ˄ʰ 

ʰ˄ʰˁʰ˂ˏ˕ˇˎ˄ ˍʰ ˁʰˍʰ˂˂ʹ˂ˇˍʶˊʰ ʰ˄ʰˁˎˁ˂˗ˋʽ˃ʰ ˎ˂ʽˁʱ ʴʽʰ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍˇˎ 

ˉˊˇʿˈ˄ˍˇˌΦ 

нΦ ɶ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˁʰʻˇʵʹʴʶʾ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˄ʰ ˋ˔ʶʵʽʱˋˇˎ˄ ˍˇ 

ˉˊˇʿˈ˄Φ 

оΦ ʁ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˍ˖˄ ˃ ʰʻʹ˃ʰˍʽˁ˗˄ ʶ˄ʽˋ˔ˏʶʽ ˍʽˌ ʴ˄˗ˋʶʽˌ ˁʰʽ ˍʽˌ ʵʶ˅ʽˈˍʹˍʶˌ ˍ˖˄ 

˃ʰʻʹˍ˗˄ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ˎˉˇ˂ˇʴʾˋˇˎ˄ ˍʽˌ ʵʽʰˋˍʱˋʶʽˌ ˍʹˌ ˃ʰˁʷˍʰˌ ˍˇˎˌ ˋʶ ˁ˂ʾ˃ʰˁʰΦ 

пΦ ʁ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˍ˖˄ ˃ʰʻʹ˃ʰˍʽˁ˗˄ ˁʰʻˇʵʹʴʶʾ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˄ʰ ˉʱˊˇˎ˄ 

˃ʶˍˊʺˋʶʽˌ ʴʽʰ ˁʱʻʶ ˃ʷˊˇˌ ˍˇˎ ʰˎˍˇˁʽ˄ʺˍˇˎ ˉˇˎ ʻʰ ˋ˔ʶʵʽʱˋˇˎ˄Φ 

рΦ ɶ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˁʰʻˇʵʹʴʶʾ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˄ʰ ˁʰˍʰˋˁʶˎʱˋˇˎ˄ ˍˇ 

ˉˊˇʿˈ˄Φ 

сΦ ɶ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˋˎ˄ˍˇ˄ʾʸʶʽ ˍʽˌ ʷˊʶˎ˄ʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˄ʰ 

˒˖ˍˇʴˊʰ˒ʾˋˇˎ˄ ˍˇ ˉˊˇʿˈ˄Φ 

тΦ ʁ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˍʹˌ ˉ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʻˇʵʹʴʶʾ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˄ʰ ʶˊʶˎ˄ʺˋˇˎ˄ ˁʰʽ 

˄ʰ ʰˉˇ˒ʰˋʾˋˇˎ˄ ˉˇʽʰ ʶʾ˄ʰʽ ˍʰ ˁʰˍʰ˂˂ʹ˂ˈˍʶˊʰ ˃ʷˋʰ ˕ʹ˒ʽˇˉˇʾʹˋʹˌ ˍˇˎ 

ˉˊˇʿˈ˄ˍˇˌ Φ 

уΦ ʁ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˍʹˌ ˉ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʻˇʵʹʴʶʾ ˍˇˎˌ ˃ʰʻʹˍʷˌ ʴʽʰ ˄ʰ ˃ˉˇˊʷˋˇˎ˄ 

˄ʰ ʰˉˇ˒ʰˋʾˋˇˎ˄ ˉˇʽʰ ʶʾ˄ʰʽ ʹ ˁʰˍʰ˂˂ʹ˂ˈˍʶˊʹ ˉ˂ʰˍ˒ˈˊ˃ʰ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ 

ˍˇˎ ʵʽʰ˒ʹ˃ʽˋˍʽˁˇˏ ˋˉˇˍ  ˍˇˎ ˉˊˇʿˈ˄ˍˇˌΦ 

фΦ ʁʽ ˍˊʶʽˌ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˋˎ˄ʶˊʴʱʸˇ˄ˍʰʽ ˁʰʽ ˋˎ˄ˍˇ˄ʾʸˇˎ˄ ˍˇ ˈ˂ˇ ʷˊʴˇΦ 



тл 
 

 

оΦ ʅˍˈ˔ˇʽ ˁʰʽ ɾʶʻˇʵˇ˂ˇʴʾʶˌ 

ɾʰʻʹˋʽʰˁˇʾ ˋˁˇˉˇʾ 

ˁʰʽ ˋˍˈ˔ˇʽ 

 

ʁʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˄ʰ ˃ˉˇˊˇˏ˄Υ 

мΦ ʁʽ ˃ʰʻʹˍʷˌ ˄ʰ ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ  ˁʰʽ ˄ʰ ˁʰˍʰ˄ˇˇˏ˄ ˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ʻʷ˃ʰˍˇˌΦ 

нΦ ɿʰ ˋˎ˂˂ʷʴˇˎ˄ ˁʰʽ ˄ʰ ˁʰˍʰʴˊʱ˒ˇˎ˄ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ʶ˄ˈˌ ˔˗ˊˇˎπ̀ ˔ʺ˃ʰˍˇˌΦ 

оΦ ɿʰ ˋ˔ʶʵʽʱʸˇˎ˄ ˍʹ˄ ˁʱˍˇ˕ʹ ʶ˄ˈˌ ˔˗ˊˇˎ ʺ ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎΦ 

пΦ ɿʰ ʰ˄ʰˁʰ˂ˏˉˍˇˎ˄ ˁʰʽ ˄ʰ ʶˉʽ˂ʷʴˇˎ˄ ˍʰ ˁʰˍʰ˂˂ʹ˂ˈˍʶˊʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˕ʹ˒ʽʰˁ˗˄ 

ˍʶ˔˄ˇ˂ˇʴʽ˗˄Σ ʰ˄ʰ˂ˈʴ˖ˌ ˍˇˎ ˉˊˇʲ˂ʺ˃ʰˍˇˌΦ 

рΦ ɿʰ ʵʽʰˍˎˉ˗˄ˇˎ˄ ˎˉˇʻʷˋʶʽˌ ˁʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴˇˏ˄ ˍʽˌ ˎˉˇʻʷˋʶʽˌ ʰˎˍʷˌΣ ʴʽʰ ˍʹ˄ 

ʶˁ˃ʰʾʶˎˋʹ ˍʹˌ ˁʰ˂ˏˍʶˊʹˌ ʶ˒ʰˊ˃ˇʴʺˌΦ 

сΦ ɿʰ ʶˉʽ˔ʶʽˊʹ˃ʰˍˇ˂ˇʴˇˏ˄ ʴʽʰ ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʹ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˍˇˎˌΦ 

тΦ ɿʰ ʰ˄ʰˉˍˏ˅ˇˎ˄ ˍʹ˄ ˁˊʽˍʽˁʺ ˍˇˎˌ ˋˁʷ˕ʹΣ ʴʽʰ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʶˊʹ ˂ʺ˕ʹ 

ʰˉˈ˒ʰˋʹˌΦ 

 

ɾʰʻʹˋʽʰˁʱ 

ʶˉʰˁˈ˂ˇˎʻʰ ˁʰʽ 

ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 

 

ʁʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʰ˄ʰ˃ʷ˄ʶˍʰʽΥ 

мΦ ɿʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ˉʰˊˇˎˋʾʰˋʹ ǇǇǘΣ ˋˍʹ˄ ˇˉˇʾʰ ˄ʰ ˉʶˊʽʴˊʱ˒ˇˎ˄  ˁʰʽ ˄ʰ 

ʰ˄ʰ˂ˏˇˎ˄ ˍʰ ˋˍʱʵʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ˋ˔ʶʵʽʰˋ˃ˇˏ ˁʰʽ ˁʰˍʰˋˁʶˎʺˌ ˍʹˌ ʶˊʴʰˋʾʰˌΦ 

нΦ ɿʰ ˋ˔ʶʵʽʱˋˇˎ˄ ˁʰʽ ˄ʰ ˁʰˍʰˋˁʶˎʱˋˇˎ˄ ˍˇ ˉˊˇʿˈ˄Φ 

оΦ ɿʰ ˒˖ˍˇʴˊʰ˒ʾˋˇˎ˄κʲʽ˄ˍʶˇʴˊʰ˒ʺˋˇˎ˄ ˍˇ ˉˊˇʿˈ˄ ˁʰʽ ˄ʰ ˍˇ ˕ʹ˒ʽˇˉˇʽʺˋˇˎ˄ ˁʰˍʰ 

ʲˇˏ˂ʹˋʹΦ 

пΦ ɿʰ ʶˉʽ˂ʷ˅ˇˎ˄ ˍˇ ˁʰˍʱ˂˂ʹ˂ˇ ˉʶˊʽʲʱ˂˂ˇ˄ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˍˇˎ ʵʽʰ˒ʹ˃ʽˋˍʽˁˇˏ 

ˋˉˇˍΦ 

рΦ ɿʰ ˉʰˊˇˎˋʽʱˋˇˎ˄ ˈ˂ʰ ˍʰ ˕ʹ˒ʽʰˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ˄ʰ 

ʶ˅ʹʴʺˋˇˎ˄ ˍˇˎˌ ˂ˈʴˇˎˌ ˉˇˎ ˍˇˎˌ  ˇʵʺʴʹˋʰ˄ ˋˍʽˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ʶˉʽ˂ˇʴʷˌ 

сΦ ɿʰ ˉʰˊˇˎˋʽʱˋˇˎ˄ ʷ˄ʰ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ˇ ʵʽʰ˒ʹ˃ʽˋˍʽˁˈ ˋˉˇˍ ʴʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍˇˎ 

ʶ˅ʰˍˇ˃ʽˁʶˎ˃ʷ˄ˇˎ ˍˇˎˌ ˃ˇ˄ˍʷ˂ˇˎΦ 

 

ʃˊˇʰˉʰʽˍˇˏ˃ʶ˄ʹ 

ˉˊˇːˉʱˊ˔ˇˎˋʰ ʴ˄˗ˋʹ 

мΦ ʅ˔ʶʵʾʰˋʹ ˋʶ ˇˊʻˇʴˊʰ˒ʽˁʺ ˉˊˇʲˇ˂ʺΦ 

нΦ ʋˊʺˋʹ ʴʶ˖˃ʶˍˊʽˁ˗˄ ˇˊʴʱ˄˖˄Φ 

оΦ ʋˊʺˋʹ ʹ˂ʶˁˍˊˇ˄ʽˁˇˏ ˎˉˇ˂ˇʴʽˋˍʺΦ 

пΦ ʋˊʺˋʹ ʵʽʰʵʽˁˍˏˇˎ ˋˍˇ˄ ʹ˂ʶˁˍˊˇ˄ʽˁˈ ˎˉˇ˂ˇʴʽˋˍʺΦ 

рΦ ʋˊʺˋʹ aƛŎǊƻǎƻƊ ƻŶŎŜΦ 

 

ɼʾ˄ʹˍˊʰΣ ˃ʶʻˇʵˇ˂ˇʴʾʰ  

 

ʅˎ˄ʶˊʴʰˍʽˁʺ ˃ʱʻʹˋʹπŎƻƻǇŜǊŀǝǾŜ ƭŜŀǊƴƛƴƎΣ ˃ʱʻʹˋʹ ˃ʷˋ˖ ǇǊƻƧŜŎǘπǇǊƻōƭŜƳ ōŀǎŜŘ 

ƭŜŀǊƴƛƴƎΣ ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˃ʱʻʹˋʹπƛƴǉǳƛǊȅ ōŀǎŜŘ ƭŜŀǊƴƛƴƎΦ  

 

ʅˍˊʰˍʹʴʽˁʺΣ 

ˎˉˇˋˍʺˊʽ˅ʹπ ʁ˄ʾˋ˔ˎˋʹ 

ɶ ʵʽʵʰˋˁʰ˂ʾʰ ʵʽʰ˒ˇˊˇˉˇʽʶʾˍʰʽ ˁʰʽ ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍ˖˄ 

˃ʰʻʹˍ˗˄Φ ʁʽ ˃ʰʻʹˍʷˌ ʶ˃ˉ˂ʷˁˇ˄ˍʰʽ ˋˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˃ʱʻʹˋʹˌ ˍˈˋˇ ʰˍˇ˃ʽˁʱ ˈˋˇ 

ˁʰʽ ˇ˃ʰʵʽˁʱ 

пΦ ɾʷˋʰ ˁʰʽ ʃˊˇʶˍˇʽ˃ʰˋʾʰ 

ʃˊˇʶˍˇʽ˃ʰˋʾʰΣ 

ʄˏʻ˃ʽˋʹ ˔˗ˊˇˎΣ 

ʅˎ˃ʲˇˎ˂ʷˌ 

ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ 

ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 

ɰʰˋʽˁˈ ʻʶ˃ʰˍʽˁˈ ˉ˂ʰʾˋʽˇ ˍʹˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ʵʹ˃ʽˇˎˊʴʾʰ ʶ˄ˈˌ ʵʽʰ˒ʹ˃ʽˋˍʽˁˇˏ ˋˉˇˍ 

ˋʶ ˉˊˇʶˉʽ˂ʶʴ˃ʷ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄Φ ɱʽʰ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˍˇˎ ˉʰˊʰˉʱ˄˖ ʷˊʴˇˎ ˇʽ ˃ʰʻʹˍʷˌ 

ʶˊʴʱʸˇ˄ˍʰʽ ʰˍˇ˃ʽˁʱ ˁʰʽ ˋʶ ˇ˃ʱʵʶˌ Φ ɳˊʶˎ˄ˇˏ˄ ˁʰʽ ʰ˅ʽˇˉˇʽˇˏ˄ ˍˇ ʵʽʰʵʾˁˍˎˇΣ 

ʰ˅ʽˇ˂ˇʴˇˏ˄ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˉˊˇʴˊʱ˃˃ʰˍʰ ˉˇˎ ʲˊʾˋˁˇˎ˄ ˋˍˇ ʵʽʰʵʾˁˍˎˇΣ ˁʰʽ ˍʷ˂ˇˌ 

ʰ˅ʽˇˉˇʽˇˏ˄ ˍʹ˄ ˍʶ˔˄ˇ˂ˇʴʾʰ ʴʽʰ ˄ʰ ˁʰˍʰˋˁʶˎʱˋˇˎ˄ ˍˇ ˉˊˇʿˈ˄Φ 

 



тм 
 

ʃˈˊˇʽΣ ɳˊʴʰ˂ʶʾʰΣ 

ʇ˂ʽˁʱΣ ʅˎ˄ʹ˃˃ʷ˄ʰΣ 

ɳ˅ˇˉ˂ʽˋ˃ˈˌ 

ɱʽʰ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˍˇˎ ʷˊʴˇˎ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˉˊˈʴˊʰ˃˃ʰ ˍˊʽˋʵʽʱˋˍʰˍʹˌ 

ˋ˔ʶʵʾʰˋʹˌΣ ʲʽ˄ˍʶˇʴˊʱ˒ʹˋʹ ˉˊˇʿˈ˄ˍˇˌΣ ˉˊˈʴˊʰ˃˃ʰ ˃ʶˍʰˍˊˇˉʺˌ ˍʹˌ ˒˖ˍˇʴˊʰ˒ʾʰˌ 

ˍˇˎ ˉˊˇʿˈ˄ˍˇˌ ˋʶ о5Φ ʇ˂ʽˁʱ ʴʽʰ ˁʰˍʰˋˁʶˎʺ ˍˇˎ  ˉˊˇʿˈ˄ˍˇˌΣ ˈˉ˖ˌ ˔ʰˊˍʾ ʺΣ ˔ʰˊˍˈ˄ʽ ˁʰʽ 

ʰ˄ʰˁˎˁ˂˗ˋʽ˃ʰ ˎ˂ʽˁʱ ˁˍ˂Φ 

 

ɮˋ˒ʱ˂ʶʽʰ ˁʰʽ ʇʴʶʾʰ ʁʽ ˁʰ˄ˈ˄ʶˌ ʰˋ˒ʱ˂ʶʽʰˌ ˉˊʷˉʶʽ ˄ʰ ˍʹˊˇˏ˄ˍʰʽ ˃ʶ ˉʱˋʰ ˉʶʽʻʰˊ˔ʾʰΦ ʁʽ ˃ʰʻʹˍʷˌ ʵʶ˄ 

˃ʶˍʰˁʽ˄ˇˏ˄ˍʰʽ ʱˋˁˇˉʰ ˋˍˇ˄ ˔˗ˊˇΣ ʵʶ˄ ˋˉˊ˗˔˄ˇˎ˄Σ ʵʶ˄ ˁʱ˄ˇˎ˄ ʰˋˍʶʾʰ ˃ʶ ʰʽ˔˃ʹˊʱ 

ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΣ ˁʰʽ ʴʶ˄ʽˁʱ ˁˎˊʽʰˊ˔ʶʾ ˍˇ ʰʾˋʻʹ˃ʰ ˎˉʶˎʻˎ˄ˈˍʹˍʰˌ ˁʰʽ ʰ˂˂ʹ˂ˇˋʶʲʰˋ˃ˇˏΦ 

 

рΦ ʇ˂ˇˉˇʾʹˋʹ 

ɲʽʵʰˁˍʽˁʷˌ 

ɲˊhˋˍʹˊʽˈˍʹˍʶˌΣ 

ɲʽʰʵʽˁʰˋʾʶˌΣ 

ɮ˄ʰˋˍˇ˔ʰˋ˃ˈˌ 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ мΥ ˇ˃ʰʵʽˁʺπ̀ ˎ˄ʶˊʴʰˍʽˁʺ 

 ɹʵʶˇʻˏʶ˂˂ʰΥ  

ʃʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇˎˌ ˃ʰʻʹˍʷˌ ˍˇ ʻʶ˃ʰˍʽˁˈ ˉ˂ʰʾˋʽˇπ̀ ʶ˄ʱˊʽˇΣ ˍˇ ˇˉˇʾˇ ʰ˄ʰ˒ʷˊʶˍʰʽ 

ˋˍʹ ˉˊˇˋˉʱʻʶʽʰ ˍˇˎ ɲʺ˃ˇˎ ɮʴˊˇˏ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˃ʽʰˌ άˉˊʱˋʽ˄ʹˌ ˉˈ˂ʹˌέΣ ˃ʶ 

ʰˉ˗ˍʶˊˇ ˋˁˇˉˈ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˁʰʽ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ˇʽˁˇ˂ˇʴʽˁʺˌ ˋˎ˄ʶʾʵʹˋʹˌ ˍ˖˄ 

ˉˇ˂ʽˍ˗˄Φ ɾʽʰ ʰˎˍˇˁʽ˄ʹˍˇʲʽˇ˃ʹ˔ʰ˄ʾʰ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ˋˎ˄ʶʽˋ˒ʷˊʶʽ ˋˍʹ ˋˎ˂˂ˇʴʽˁʺ 

ˉˊˇˋˉʱʻʶʽʰ ˁʰʽ ˄ʰ ˎ˂ˇˉˇʽʺˋʶʽ ˍˇ ʲʷ˂ˍʽˋˍˇ ˉ˂ʱ˄ˇ ʶ˄ˈˌ ˇʽˁˇ˂ˇʴʽˁˇˏ ʰˎˍˇˁʽ˄ʺˍˇˎΣ ˃ʶ 

ˍˇˎˌ ˃ʰʻʹˍʷˌ ˄ʰ ʶʾ˄ʰʽ ˍʰ ˃ʷ˂ʹ ˍʹˌ ʰˎˍˇˁʽ˄ʹˍˇʲʽˇ˃ʹ˔ʰ˄ʾʰˌΦ ɶ ˁʱʻʶ ˇ˃ʱʵʰ ˃ʰʻʹˍ˗˄ 

ʷ˔ʶʽ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ˉʰˊˇˎˋʽʱˋʶʽ ʽʵʷʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ʻʷ˃ʰΣ ˄ʰ ˋˎʸʹˍʺˋʶʽ ˁʰʽ ˄ʰ 

ˁʰˍʰ˂ʺ˅ʹ ˋʶ ʷ˄ʰ ˁʰˍʱ˂ˇʴˇ ˋˍˇʽ˔ʶʾ˖˄π˃ ʶˍʰʲ˂ʹˍ˗˄ ˉˇˎ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ʴʽʰ 

ˍˇ ˁʰ˂ˏˍʶˊˇ ʵˎ˄ʰˍˈ ʰˉˇˍʷ˂ʶˋ˃ʰΣ ʶ˄˗ ˍʰˎˍˈ˔ˊˇ˄ʰ ˃ʷˋʰ ʰˉˈ ʷˊʶˎ˄ʰ ˉˇˎ ʻʰ ˁʱ˄ˇˎ˄ 

ˋˍˇ ʵʽʰʵʾˁˍˎˇ ʻʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ˋʶ ˒ˏ˂˂ˇ ʶˊʴʰˋʾʰˌ ˈ˂ʰ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʻʶ˖ˊˇˏ˄ ˈˍʽ 

ʻʰ ˉˊʷˉʶʽ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ʴʽʰ ˍʹ ʲʷ˂ˍʽˋˍʹ ʷˁʵˇˋʹ ˉˊ˖ˍˇˉˇˊʽʰˁˇˏ ˇʽˁˇ˂ˇʴʽˁˇˏ 

ʰˎˍˇˁʽ˄ʺˍˇˎ ˗ˋˍʶ ˄ʰ ˉʰˊˇˎˋʽʰˋˍʶʾ ˋˍˇ ʵʺ˃ˇ ˍʹˌ ˉˈ˂ʹˌΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˃ʶˍʱ ʰˉˈ 

ʶˉʽ˔ʶʽˊʹ˃ʰˍˇ˂ˇʴʾʰ ʹ ˁʱʻʶ ˇ˃ʱʵʰ ˁʰˍʰ˂ʺʴʶʽ ˋˍʹ˄ ʽʵʰ˄ʽˁʺ ˂ˏˋʹ ˍʹ˄ ˇˉˇʾʰ ʻʰ ˉˊʷˉʶʽ 

˄ʰ ˎ˂ˇˉˇʽʺˋʶʽ ʴʽʰ ˄ʰ ˉˊˇ˔˖ˊʺˋˇˎ˄ ˋˍˇ ˋ˔ʶʵʽʰˋ˃ˈκˁʰˍʰˋˁʶˎʺ ˍˇˎ ʶ˅ʰˍˇ˃ʽˁʶˎ˃ʷ˄ˇˎ 

ˍˇˎˌ ˃ˇ˄ˍʷ˂ˇˎΦ 

 ɲˊʰˋˍʹˊʽˈˍʹˍʰ нΥ ˇ˃ʰʵʽˁʺπ̀ ˎ˄ʶˊʴʰˍʽˁʺ 

ʁʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˃ʶ ʲʱˋʹ ˍʹ˄ ʷˊʶˎ˄ʰ ˉˇˎ ʷ˔ˇˎ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋʶʽ ˅ʶˁʽ˄ˇˏ˄ ˋʶ ˎˉˇπ

ˇ˃ʱʵʶˌ ˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍˇˎ ʰˎˍˇˁʽ˄ʺˍˇˎ ˃ʶ ʲʱˋʹ ˍʰ ˎ˂ʽˁʱ ˉˇˎ 

ʷ˔ˇˎ˄ ˋˍʹ˄ ʵʽʱʻʶˋʹ ˍˇˎˌ ˈˉ˖ˌ ˔ʰˊˍˇ˄ʱˁʽʰΣ/ǳǧŜǊǎΣˁʽʲ˗ˍʽʰ ˁʰʽ ʱ˂˂ʰ ˎ˂ʽˁʱΦ  

 ɶ ˉˊ˗ˍʹ ˇ˃ʱʵʰ ʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ʴʽʰ ˍʰ ʵʽʰʻʷˋʽ˃ʰ ʰ˄ʰˁˎˁ˂˗ˋʽ˃ʰ 

ˎ˂ʽˁʱ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˋˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍˇˎ ʰˎˍˇˁʽ˄ʺˍˇˎΦ 

 ɶ ʵʶˏˍʶˊʹ ˇ˃ʱʵʰ ʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ˄ʰ ˋ˔ʶʵʽʱˋʶʽ ˍˇ ʰˎˍˇˁʾ˄ʹˍˇΦ 

 ɶ ˍˊʾˍʹ ˇ˃ʱʵʰ ʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ˄ʰ ʵʽʰˁˇˋ˃ʺˋʶʽ ˍʹ˄ ʲʱˋʹ ˍˇˎ ʰˎˍˇˁʽ˄ʺˍˇˎ 

 ɶ ˍʷˍʰˊˍʹ ˇ˃ʱʵʰ ʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋʶʽ ˍˇˎˌ ˍˊˇ˔ˇˏˌ 

 ɶ ˉʷ˃ˉˍʹ ˇ˃ʱʵʰ ʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ˄ʰ ˋˎ˄ʰˊ˃ˇ˂ˇʴʺˋʶʽ ˍʰ ʵʽʱ˒ˇˊʰ ˃ʷˊʹ ˍˇˎ 

ʰˎˍˇˁʽ˄ʺˍˇˎ 

 ʆʷ˂ˇˌ ˇʽ ˇ˃ʱʵʶˌ ˋˎ˄ʶˊʴʰˍʽˁʱ ʰ˅ʽˇ˂ˇʴˇˏ˄ ˁʰʽ ʶˉʽ˃ʶ˂ˇˏ˄ˍʰʽ ˍˇ ˍʶ˂ʽˁˈ ˉˊˇʿˈ˄Φ 

 ɲˊʰˋˍʹˊʽˈˍʹˍʰ оΥ ˇ˃ʰʵʽˁʺπ̀ ˎ˄ʶˊʴʰˍʽˁʺ 

ɾʶˍʱ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˍˇˎ ʰˎˍˇˁʽ˄ʺˍˇˎΣˇʽ ˃ʰʻʹˍʷˌ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ˎˉˇπ̌ ˃ʱʵʶˌ ʴʽʰ ˄ʰ 

ʶˉʶ˅ʶˊʴʰˋˍˇˏ˄ ˍʰ ˎˉˇ˕ʺ˒ʽʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˉˇˎ ʻʰ ˔ˊʶʽʰˋˍˇˏ˄Φ  

 ɶ ˉˊ˗ˍʹ ˇ˃ʱʵʰ ʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˁʰʽ ˄ʰ ʲˊʶʽ ˍˇ ʽʵʰ˄ʽˁˈ 

ˉʶˊʽʲʱ˂˂ˇ˄ ʴʽʰ ˍʹ ʲʽ˄ˍʶˇʴˊʱ˒ʹˋʹπ˒ ˖ˍˇʴˊʱ˒ʹˋʹ ˁʰʽ ˄ʰ ʵˇˁʽ˃ʱˋʶʽ ˃ʶ 

ˉˊˇʿˈ˄ˍʰπˎ ˂ʽˁʱ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ʴˏˊ˖ ˍʹˌΦ 

 ɶ ʵʶˏˍʶˊʹ ˇ˃ʱʵʰ ʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˋˍˇ ʵʽʰʵʾˁˍˎˇ ˍʰ 

ˉˊˇʴˊʱ˃˃ʰˍʰ ˕ʹ˒ʽˇˉˇʾʹˋʹˌ ˍˇˎ ˉˊˇʿˈ˄ˍˇˌ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰˌ ˍʰ 



тн 
 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ˁʰʻʶ˄ˈˌ ʴʽʰ ˄ʰ ʰˉˇ˒ʰˋʾˋˇˎ˄ ˉˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉʽˇ ʲʷ˂ˍʽˋˍˇ 

˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋʶʽΦόˉ˔Φо5πvƭƻƴŜκ±ƛŘŜƻπaƻǾƛŜ aŀƪŜǊύΦ 

 ɶ ˍˊʾˍʹ ˇ˃ʱʵʰ ʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˋˍˇ ʵʽʰʵʾˁˍˎˇ ˍʹ ˁʰˍʰ˂˂ʹ˂ˈˍʶˊʹ 

ˉ˂ʰˍ˒ˈˊ˃ʰ ʴʽʰ ʵʹ˃ʽˇˎˊʴʾʰ ˍˇˎ ʵʽʰ˒ʹ˃ʽˋˍʽˁˇˏ ˋˉˇˍΦ όˉ˔Φ 

{²!¸κtƻǿŜǊǇƻƛƴǘκо5 ʃʶˊʽʲʱ˂˂ˇ˄ύ  

 ʆʷ˂ˇˌ ˇʽ ˇ˃ʱʵʶˌ ˋˎ˄ʶˊʴʰˍʽˁʱ ʰˉˇ˒ʰˋʾʸˇˎ˄ ˉˇʽʰ ˍʰ ˁʰˍʰ˂˂ʹ˂ˈˍʶˊʰ 

ˉˊˇʴˊʱ˃˃ʰˍʰ ʴʽʰ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄Φ 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ пΥ ˇ˃ʰʵʽˁʺπ̀ ˎ˄ʶˊʴʰˍʽˁʺ 

  ʁʽ ˃ʰʻʹˍʷˌ ˁʱʻʶ ˇ˃ʱʵʰˌ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ˎˉˇπ̌ ˃ʱʵʶˌ ʴʽʰ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ ˍʰ 

ˉˊˇʴˊʱ˃˃ʰˍʰ ˉˇˎ ʶˉʷ˂ʶ˅ʰ˄ ʴʽʰ ˍʹ˄ ʵʽʶˁˉʶˊʰʾ˖ˋʹ ˍʹˌ ʶˊʴʰˋʾʰˌΦ  

 ɶ ˉˊ˗ˍʹ ˇ˃ʱʵʰ ʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ˄ʰ ʲʽ˄ˍʶˇʴˊʰ˒ʹˋʹκ˒˖ˍˇʴˊʰ˒ʾˋʶʽ ˁʰʽ ˄ʰ 

˕ʹ˒ʽˇˉˇʽʺˋʶʽ ˍˇ ˉˊˇʿˈ˄ ˋˍˇ ˉˊˇʶˉʽ˂ʶʴ˃ʷ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄Φ 

 ɶ ʵʶˏˍʶˊʹ ˇ˃ʱʵʰ ʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋʶʽ ˍʹ˄ ʵʽʰ˒ʺ˃ʽˋʹ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ 

ˁʱ˄ˇ˄ˍʰˌ ˔ˊʺˋʹ ˍ˖˄ ˉˊˇʶˉʽ˂ʶʴ˃ʷ˄˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˉʰˊˇˎˋʾʰˋʹˌΦ 

  ʆʷ˂ˇˌ ˈ˂ʰ ˍʰ ˃ʷ˂ʹ ˋˎ˄ʶˊʴʰˍʽˁʱ ˇ˂ˇˁ˂ʹˊ˗˄ˇˎ˄ ˍˇ ʵʽʰ˒ʹ˃ʽˋˍʽˁˈ ˋˉˇˍΦ 

ɮ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ς  

ɮ˅ʽˇ˂ˈʴʹˋʹ 

ʅʶ ˈ˂ʰ ˍʰ ˋˍʱʵʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ˁʰʽ ˇʽ ˍˊʶʽˌ ˁʰʻʹʴʹˍʷˌ  ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˍʹ˄ ˉˊˈˇʵˇ 

ˍ˖˄ ˃ʰʻʹˍ˗˄ ˁʰʽ ˈˉˇˎ ˔ˊʶʽʱʸʶˍʰʽ ˍˇˎˌ ˋˍʹˊʾʸˇˎ˄ ˁʰʽ ˍˇˎˌ ˁʰʻˇʵʹʴˇˏ˄ ʴʽʰ ˄ʰ 

˃ˉˇˊʷˋˇˎ˄ ˄ʰ ˇ˂ˇˁ˂ʹˊ˗ˋˇˎ˄ ˃ʶ ʶˉʽˍˎ˔ʾʰ ˍˇ ˈ˂ˇ ʶʴ˔ʶʾˊʹ˃ʰΦ 

 

ʅˎ˄ˍˊʷ˔ˇˎˋʰ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ʵʽʶ˅ʰʴ˖ʴʺˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄Φ 

 

ʃʰˊˇˎˋʾʰˋʹ π 

ɮ˄ʰ˒ˇˊʱ ς 

ɼˇʽ˄ˇˉˇʾʹˋʹ 

ʃʰˊˇˎˋʾʰˋʹ ˍˇˎ ʵʽʰ˒ʹ˃ʽˋˍʽˁˇˏ ˋˉˇˍ ˋʶ ʶˁʵʺ˂˖ˋʹ ˃ʶ ʶˁ˂ʶˁˍˇˏˌ ʃˊˇˋˁʶˁ˂ʹ˃ʷ˄ˇˎˌΦ 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



то 
 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ р 

 
 

ʅʋɳɲɹʁ ɾɮɸɶʅɶʅ ɼɮɹ ɲɶɾɹʁʇʄɱɹɼʁʆɶʆɮʅ 
 ɾʽ˂˗ ʴʽʰ ˍˇ ˃ʺ˂ˇ 

 
 

{ ¢ 9ƴƎ ! a 9ƴǘ 

 χ  χ  δ  χ  χ  χ
 
мΦ ʃʶˊʾʴˊʰ˃˃ʰ 
ʆʾˍ˂ˇˌ ζɾɹɽʍ ɱɹɮ ʆʁ ɾɶɽʁη    

 
ɼˏˊʽʰ ʶˊ˗ˍʹˋʹ ʺ ʻʷ˃ʰ ¶ ɶ ˋʹ˃ʰˋʾʰ ˍʹˌ ˎʴʽʶʽ˄ʺˌ ʵʽʰˍˊˇ˒ʺˌΣ ʴʽʰ ˍʰ ˉʰʽʵʽʱ ˁʰʽ ˍˇˎˌ ʶ˄ʺ˂ʽˁʶˌΦ  

ʃ˗ˌ  ˍˇ ˍˇˉʽˁˈ ˉˊˇʿˈ˄ ˍʹˌ ɼˎˉʶˊˇˏ˄ˍʰˌΣ ˉˊˇ˖ʻʶʾ ˍʹ˄ ˎʴʽʶʽ˄ʺ ʵʽʰˍˊˇ˒ʺ 
ˁʰʽ ˍʹ˄ ʶˎʶ˅ʾʰ ˍ˖˄ ˉʰʽʵʽ˗˄ ˁʰʽ ˍ˖˄ ʶ˄ʹ˂ʾˁ˖˄Σ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ 
ʶˉʽ˔ʶʽˊʹ˃ʰˍʽˁˈˍʹˍʰΦ 

¶ ʃ˖ˌ ʻʰ ˋˎ˃ʲʱ˂ʶˍʶ ˋˍˇ ˒ʶˋˍʽʲʱ˂ ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ˍˇ ˃ʺ˂ˇ ˁʰʽ ˄ʰ 
˃ʶʴʽˋˍˇˉˇʽʺˋʶˍʶ ˍʰ ˁʷˊʵʹ ʰˉˈ ˍʹ˄ ˉ˗˂ʹˋʹ ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ˋʰˌΤ 
 

ɶ˂ʽˁʾʶˌΣ ʆʱ˅ʶʽˌ ɶ˂ʽˁʾʰ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ фπмн  
ʆʱ˅ʶʽˌΥ  ɳ˘ϧ ʅˍΩ ɲʹ˃ˇˍʽˁˇˏ π ɮΩ ɱˎ˃˄ʰˋʾˇˎ ό[ŜǾŜƭ мύ 
 

ɲʽʱˊˁʶʽʰ ɲˏ ̌όнύ ˍˊʾ˖ˊʶˌ                ˋˎ˄ʰ˄ˍʺˋʶʽˌ  
 

ʅˎˋ˔ʶˍʽˋ˃ˈˌ ˃ʶ 
ɮ˄ʰ˂ˎˍʽˁˈ ʃˊˈʴˊʰ˃˃ʰ 

ɾʰʻʹ˃ʰˍʽˁʱ Σ ʊˎˋʽˁʺκʋʹ˃ʶʾʰ Σ ʁʽˁˇ˄ˇ˃ʽˁʱΣ ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰΣ ʆʷ˔˄ʹ 

ʃʶˊʾ˂ʹ˕ʹ 
 
 

ʁʽ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌ ˃ʶ˂ʶˍˇˏ˄ ˍʰ ˉʰˊʱʴ˖ʴʰ ˉˊˇʿˈ˄ˍʰ ˍˇˎ ɾɶɽʁʇ ˁʰʽ ˍʰ 
ˋˎˋˍʰˍʽˁʱ ˍˇˎˌΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˉˊˇˋˉʰʻˇˏ˄ ˄ʰ ˋˁʶ˒ˍˇˏ˄ ˁʱˉˇʽʰ ʶˎ˒ʱ˄ˍʰˋˍʹ 
ˍˊˇˉˇˉˇʽʹ˃ʷ˄ʹ ˋˎ˄ˍʰʴʺ όˉʽʻʰ˄ʱ ˉˊˇʿˈ˄ˍʰΥ ˃ʰˊ˃ʶ˂ʱʵʰ ˃ʺ˂ˇˎΣ ˍˋʽˉˌΣ ˔ˎ˃ˈˌ 
˃ʺ˂ˇˎΣ ɱ˂ˎˁˈ˃ʹ˂ʰΣ ˋˇˁˇ˂ʰˍˈ˃ʹ˂ʰΣ ˃ˉʽˋˁˇˍˈ˃ʹ˂ʰΣ ɱ˂ˎˁʽˋ˃ʰˍˈ˃ʹ˂ʰΣ ɾʹ˂ˈˁˊʶ˃ʰΣ 
ɾʹ˂ˇˎʸʷΣ ɾʹ˂ˈ˅ˎʵˇύΦ ɳˉʾˋʹˌ ˎˉˇ˂ˇʴʾʸˇˎ˄ ˍˇ ˁˈˋˍˇˌ ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ˁʰʽ 
ˁʰˍʰ˂ʺʴˇˎ˄ ˋʶ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʰ ˉʽˇ ˇʽˁˇ˄ˇ˃ʽˁʱΦ ɾʶ˂ʶˍˇˏ˄ ˍʽ˃ʷˌ ˉˇˎ 
ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˉˇˎ˂ʹʻˇˏ˄ ˁʰʽ ˎˉˇ˂ˇʴʾʸˇˎ˄ ˍˇ ˁʷˊʵˇˌ ˍˇˎˌΦ  ɳˉʽˉ˂ʷˇ˄ 
˒ˍʽʱ˔˄ˇˎ˄ ˉˈˋˍʶˊ π ɻ̔ ʰ˒ʺ˃ʽˋʹ ʴʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ˍˇˎˌΣ ʶˍʽˁʷˍʶˌ 
ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ˁʰʽ ʵʽʰ˒ʹ˃ʽˋˍʽˁʱ {Ǉƻǘǎ ɹʽʰ ˃ʶʴʽˋˍˇˉˇʾʹˋʹ ˍ˖˄ ˉ˖˂ʺˋʶ˖˄Φ 

нΦ ʃ˂ʰʾˋʽˇ {¢9!a9 
ʅˎ˄ʶˊʴʱˍʶˌ 
ɳˁˉʰʽʵʶˎˍʽˁˇʾ 
 
 
 
 

¶ ɳˁˉʰʽʵʶˎˍʽˁˈˌ м όɳɼм π ɲʰˋˁʱ˂ʰύ 

¶ ɳˁˉʰʽʵʶˎˍʽˁˈˌ н όɳɼн π ɿʹˉʽʰʴ˖ʴˈˌύ 

¶ ɳˁˉʰʽʵʶˎˍʽˁˈˌ о όɳɼоπɼʰʻΦ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎΣ ʆ˃ʺ˃ʰ ɶ˂ʶˁˍˊˇ˂ˇʴʾʰˌύ 
 

¶ ʂ˂ˇʽ ˇʽ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˋˎ˄ʶˊʴʱʸˇ˄ˍʰʽ ˁʰʽ ˋ˔ʶʵʽʱʸˇˎ˄ ˃ʰʸʾ ˍˇ ʷˊʴˇΦ 
 

 
 
 
 



тп 
 

оΦ ʅˍˈ˔ˇʽ ˁʰʽ ɾʶʻˇʵˇ˂ˇʴʾʶˌ 
ɾʰʻʹˋʽʰˁˇʾ ˋˁˇˉˇʾ ˁʰʽ 
ˋˍˈ˔ˇʽ 
 

ʁʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˄ʰ ˃ˉˇˊˇˏ˄Υ 

¶ ɿʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˉʰˊʱʴ˖ʴʰ ˉˊˇʿˈ˄ˍʰ ˍˇˎ ɾɶɽʁʇΦ 

¶ ɿ  hɻʽʶˊʶˎ˄ʺˋˇˎ˄ ˍʰ ˋˎˋˍʰˍʽˁʱ ˍˇˎˌΦ 

¶ ɿʰ ʰˉˇ˒ʰˋʾˋˇˎ˄ ˁʰʽ ˄ʰ ʶˉʶ˅ʹʴʺˋˇˎ˄ ˍʰ ˉʽˇ ˁʶˊʵˇ˒ˈˊʰ ˉˊˇʿˈ˄ˍʰ 
ʵʽʰˍˎˉ˗˄ˇ˄ˍʰˌ ʶˉʽ˔ʶʽˊʺ˃ʰˍʰ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋʶ ʵʶʵˇ˃ʷ˄ʰ π ̀ˍˇʽ˔ʶʾʰΦ 

¶ ɿʰ ˁʰʻˇˊʾˋˇˎ˄ ˍʹ˄ ˍʽ˃ʺ ˉ˗˂ʹˋʹˌ ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ˉˇˎ ʶˉʷ˂ʶ˅ʰ˄ ˃ʶ ʲʱˋʹ 
ˍʰ ˋˎˋˍʰˍʽˁʱ ˍˇˎˌΦ 

¶ ɿʰ ʰ˄ʰˉˍˏ˅ˇˎ˄ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺˌ ˂ʺ˕ʹˌ ʰˉˈ˒ʰˋʹˌ ʴʽʰ ˍʹ 
ʲʶ˂ˍʽˋˍˇˉˇʾʹˋʹ ˍˇˎ ˁˈˋˍˇˎˌΦ 

¶ ɿʰ ˁʰˍʰˋˁʶˎʱˋˇˎ˄ ʵʽʰ˒ʹ˃ʽˋˍʽˁʺ ʰ˒ʾˋʰ ʴʽʰ ˉˊˇ˗ʻʹˋʹ ˉˊˇʿˈ˄ˍ˖˄Φ 

¶ ɿʰ ˒ˍʽʱ˅ˇˎ˄ ʵʽʰ˒ʹ˃ʽˋˍʽˁˈ {ǇƻǘΦ 
 

ɾʰʻʹˋʽʰˁʱ 
ʶˉʰˁˈ˂ˇˎʻʰ ˁʰʽ 
ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
 

ʁʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌΥ 

¶ ɿʰ ʶˁ˒ˊʱˋˇˎ˄ ʶ˂ʶˏʻʶˊʰ  ˍʽ ˍˇˎˌ ʷˊ˔ʶˍʰʽ ˋˍˇ ˃ˎʰ˂ˈ ʴʽʰ ˍˇ ˃ʺ˂ˇΦ  
όʽʵʶˇʻˏʶ˂˂ʰπ ˁʰˍʰˋˁʶˎʺ ˉʾ˄ʰˁʰ ˃ʶ ʽʵʷʶˌύΦ 

¶ ɿʰ ˇ˃ʰʵˇˉˇʽʺˋˇˎ˄ ˍʽˌ ʽʵʷʶˌ ˍˇˎˌ ˁʰʽ ˄ʰ ˁʰˍʰ˂ʺ˅ˇˎ˄ ˋʶ ˃ʽʰ ˇ˃ʱʵʰ ˃ʶ ˍʰ 
ˉˊˇʿˈ˄ˍʰ ˍˇˎ ˃ʺ˂ˇˎΦ 

¶ ɿʰ ʰ˄ʰ˂ˏˋˇˎ˄ ˍʰ ˋˎˋˍʰˍʽˁʱ ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ˉˇˎ ʶˉʷ˂ʶ˅ʰ˄Φ  

¶ ɿʰ ˒ˍʽʱ˅ˇˎ˄ ˉʾ˄ʰˁʰπ ɹˊʰ˒ʽˁʺ ˉʰˊʱˋˍʰˋʹ ʴʽʰ ˍˇ ˁˈˋˍˇˌ ˉʰˊʰʴ˖ʴʺˌ ˍˇˎˌΦ 

¶ ɿʰ ˁʰˍʰ˂ʺ˅ˇˎ˄ ˋˍʰ ˉʽˇ ˋˎ˃˒ʷˊˇ˄ˍʰ ˉˊˇʿˈ˄ˍʰ ʴʽʰ ˉ˗˂ʹˋʹΦ 

¶ ɿʰ ʶˍˇʽ˃ʱˋˇˎ˄ ˍʽˌ ʶˍʽˁʷˍʶˌ ˉˇˎ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˋˍʽˌ ˋˎˋˁʶˎʰˋʾʶˌ 
ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄Φ 

¶ ɿʰ ʶˍˇʽ˃ʱˋˇˎ˄ ʵʽʰ˒ʹ˃ʽˋˍʽˁˈ {Ǉƻǘ ˁʰʽ ˉˈˋˍʶˊ ʴʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍ˖˄ 
ˉˊˇʿˈ˄ˍ˖˄Φ 

 
ʃˊˇʰˉʰʽˍˇˏ˃ʶ˄ʹΣ 
ˉˊˇːˉʱˊ˔ˇˎˋʰ  ʴ˄˗ˋʹ 
 

мΦ ɼʰˍʰˋˁʶˎʺ π ɳˊ˃ʹ˄ʶʾʰ ɱˊʰ˒ʽˁ˗˄ ˉʰˊʰˋˍʱˋʶ˖˄Φ 
нΦ ʃˇ˂˂ʰˉ˂ʰˋʽʰˋ˃ˇˏˌ ˁʰʽ ʵʽʰʽˊʷˋʶʽˌ ʰˁʶˊʰʾ˖˄ ˁʰʽ ʵʶˁʰʵʽˁ˗˄ ʰˊʽʻ˃˗˄Φ 
оΦ ɰʰˋʽˁʱ ˋˍˇʽ˔ʶʾʰ ʰ˒ʾˋʰˌΦ 
пΦ ɳ˄ˍˇˉʽˋ˃ˈˌ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ʰˉˈ ʵʽʱ˒ˇˊʶˌ ˉʹʴʷˌΦ 
рΦ ɰʰˋʽˁʷˌ ʴ˄˗ˋʶʽˌ ˇʽˁˇ˄ˇ˃ʽˁ˗˄ όˍʽ˃ʺ ʰʴˇˊʱˌΣ ˉ˗˂ʹˋʹˌΣ ˁʷˊʵˇˌ ˁΦ˂ˉΦύ 
сΦ ɲʽʰ˒ʺ˃ʽˋʹΦ 

 
 

ɼʾ˄ʹˍˊʰΣ ˃ʶʻˇʵˇ˂ˇʴʾʰ 
 

ɲʽʶˊʶˎ˄ʹˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹΣ ˋˎ˄ʶˊʴʰˍʽˁʺ ˃ʱʻʹˋʹΣ ʰˍˇ˃ʽˁʺ ʶˊʴʰˋʾʰ ˁʰʽ ʶˊʴʰˋʾʰ ˋʶ 
ˇ˃ʱʵʶˌ  
 

пΦ ɾʷˋʰ ˁʰʽ ʃˊˇʶˍˇʽ˃ʰˋʾʰ 

ʃˊˇʶˍˇʽ˃ʰˋʾʰΣ ʄˏʻ˃ʽˋʹ 
˔˗ˊˇˎΣ ʅˎ˃ʲˇˎ˂ʷˌ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄  
 

ʆˇ ˈ˂ˇ {ǘŜŀƳ tǊƻƧŜŎǘ ɻʽʶ˅ʱʴʶˍʰʽ ˋˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰΣ  ˋʶ ˇ˃ʱʵʶˌΣ ˋʶ ˎˉˇ˂ˇʴʽˋˍʷˌΦ   
 

ʃˈˊˇʽΣ ɳˊʴʰ˂ʶʾʰΣ ʇ˂ʽˁʱΣ 
ʅˎ˄ʹ˃˃ʷ˄ʰΣ ɳ˅ˇˉ˂ʽˋ˃ˈˌ 

ʃʾ˄ʰˁʰˌΣ ǘŀōƭŜǘǎΣ ɰʽ˄ˍʶˇˉˊˇʲˇ˂ʷʰˌΣ ˔ʰˊˍˈ˄ʽʰ ɮо ˁʰʽ ɮнΣ ʋˊ˖˃ʰˍʽˋˍʱΣ ˃ʰˊˁʰʵˈˊˇʽΣ 
ˎ˂ʽˁʱ ˃ʰʴʶʽˊʽˁʺˌΣ ŎŀƳŜǊŀΣ ˉʰˁʷˍʰ ˋˎˋˁʶˎʰˋʾʰˌΣ ˁˇˊʵʷ˂ʶˌΣ ƭŀōŜƭǎΦ 
   

рΦ ʇ˂ˇˉˇʾʹˋʹ 
ɲʽʵʰˁˍʽˁʷˌ 

ɲˊʰˋˍʹˊʽˈˍʹˍʶˌΣ 

ɲʽʰʵʽˁʰˋʾʶˌΣ 

ɮ˄ʰˋˍˇ˔ʰˋ˃ˈˌ  

ɲˊʰˋˍʹˊʽˈˍʹˍʰ мΥ  

ʃʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇˎˌκˋˍʽˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˋʶ˄ʱˊʽˇ ˋˍˇ ˇˉˇʾˇ  ˇ ˁˇʽ˄ˇˍʱˊ˔ʹˌ ˍʹˌ 
ɼˎˉʶˊˇˏ˄ˍʰˌΣ ˍˇˎˌ ˋˍʷ˂˄ʶʽ ˃ʽʰ ˉˊˈˋˁ˂ʹˋʹ ʴʽʰ ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎˌ ˋˍˇ ʶˉʶˊ˔ˈ˃ʶ˄ˇ 
ʊʶˋˍʽʲʱ˂ ζɾʺ˂ˇˎ ς ʇʴʽʶʽ˄ʺˌ ɲʽʰˍˊˇ˒ʺˌ ˁʰʽ ɳˎʶ˅ʾʰˌη ˋˍʽˌ р-с ʁˁˍ˖ʲˊʾˇˎ ˍˇˎ 
нлнпΦ  ʁˉˈˍʶ ʴʾ˄ʶˍʰʽ ʹ ʽʵʶˇʻˏʶ˂˂ʰ ˍˇˎΥ ζɾɹɽʍ ɱɹɮ ʆʁ ɾɶɽʁηΦ  

όʃˊˇˁˏˉˍʶʽ ʰ˄ʱʴˁʹ ʶ˄ˇʽˁʾʰˋʹˌ н ˉʱʴˁ˖˄ ˋˍˇ ʊʶˋˍʽʲʱ˂ ɾʺ˂ˇˎύΦ 



тр 
 

 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ нΥ  

ʁʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʰ˄ʰʸʹˍˇˏ˄ ˋˍˇ ɲʽʰʵʾˁˍˎˇΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ǘŀōƭŜǘǎ ̀ ʶ ˇ˃ʱʵʶˌΣ 

ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʰ ˉˊˇʹʴˇˏ˃ʶ˄ʰ ʊʶˋˍʽʲʱ˂ ɾɶɽʁʇ ˁʰʽ ˍʰ ˋ˔ʶˍʽˁʱ 

ˉˊˇʿˈ˄ˍʰ ˉ˗˂ʹˋʹˌ ˋˍˇˎˌ ˉʱʴˁˇˎˌΦ ʅʹ˃ʶʽ˗˄ˇˎ˄ ˋˍˇʽ˔ʶʾʰ ʰˉˈ ˍʹ˄ ʷˊʶˎ˄ʱ ˍˇˎˌ ˁʰʽ 

˒ˍʽʱ˔˄ˇˎ˄ ʷ˄ʰ ˁʰˍʱ˂ˇʴˇ ˍˇˉʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄ ˃ʺ˂ˇˎ ʴʽʰ ˉ˗˂ʹˋʹ ˋˍˇ ʊʶˋˍʽʲʱ˂Φ  

ɲˊʰˋˍʹˊʽˈˍʹˍʰ оΥ  

ʅˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰΣ ʰ˒ˇˏ ˍʰ ˉʰʽʵʽʱ ʶʽˋʹʴʹʻˇˏ˄ ˉˊˇʿˈ˄ˍʰ ˉ˗˂ʹˋʹˌΣ ʴʽʰ ˍˇ˄ ˉʱʴˁˇ 

ˍˇˎˌΣ ˉˊʷˉʶʽ ˄ʰ ˁʰˍʰ˂ʺ˅ˇˎ˄ ˋʶ о ˉˊˇʿˈ˄ˍʰΣ ˉˇˎ ʻʰ ˒ˍʽʱ˅ˇˎ˄ ˍʰ ʾʵʽʰ ό ˉΦ˔Φ 

ˋˇˁˇ˂ʰˍˈ˃ʹ˂ˇΣ ˃ˉʽˋˁˈˍʰ ˃ʺ˂ˇˎ ˁʰʽ ˁʷʽˁ ˃ʺ˂ˇˎύΦ ʆʰ ˉʰʽʵʽʱ ˍˊˇˉˇˉˇʽˇˏ˄ ˍʽˌ 

ˋˎ˄ˍʰʴʷˌ ˉˇˎ ʲˊʾˋˁˇˎ˄Σ ʴʽʰ ˄ʰ ˍʽˌ ˁʱ˄ˇˎ˄ ˉʽˇ ˎʴʽʶʽ˄ʷˌ ʵʽʰˍˊˇ˒ʽˁʱΦ ʁʽ 

˃ʰʻʹˍʷˌκˍˊʽʶˌ ˋ˔ʹ˃ʰˍʾʸˇˎ˄ о ˇ˃ʱʵʶˌ ˁʰʽ ʰ˒ˇˏ ˁʰˍʰ˂ʺ˅ˇˎ˄ ˋʶ ˃ʽʰ ʶˉʽ˂ˇʴʺ ʰ˄ʱ 

ˇ˃ʱʵʰΣ ˃ʶ˂ʶˍˇˏ˄ ˍʰ ˋˎˋˍʰˍʽˁʱ ˍˇˎ ˁʱʻʶ ˉˊˇʿˈ˄ˍˇˌΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ˃ˉˇˊʷˋˇˎ˄ ˄ʰ 

ˉˊˇ˔˖ˊʺˋˇˎ˄ ˋʶ ʷˊʶˎ˄ʰ ˁˈˋˍˇˎˌ ʴʽʰ ˍʰ о ˉˊˇʿˈ˄ˍʰΦ 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ пΥ  

ɰˊʾˋˁˇˎ˄ ˍʹ ˋˎ˄ˍʰʴʺ ʴʽʰ ˁʱʻʶ ˉˊˇʿˈ˄ ˁʰʽ ʶˍˇʽ˃ʱʸˇˎ˄ ʷ˄ʰ ˁʰˍʱ˂ˇʴˇ ˃ʶ ˍʰ ˎ˂ʽˁʱ 

ˉˇˎ ʻʰ ˔ˊʶʽʰˋˍˇˏ˄ ʴʽʰ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ˍˇˎˌ ˁʰʽ ˍʽˌ ʰ˄ˍʾˋˍˇʽ˔ʶˌ 

ˍʽ˃ʷˌ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ˁˈˋˍˇˌ ˍ˖˄ ˋˎˋˁʶˎʰˋʽ˗˄Φ ɳˉʾˋʹˌ  ˁʱ˄ˇˎ˄ ʰ˄ˍʾˋˍˇʽ˔ʹ ʷˊʶˎ˄ʰ 

ʴʽʰ ˍʽˌ ˍʽ˃ʷˌ ˉ˗˂ʹˋʹˌ ˉˊˇʿˈ˄ˍ˖˄ ˍˇˎ ʰ˄ˍʰʴ˖˄ʽˋ˃ˇˏΦ  

ɲˊʰˋˍʹˊʽˈˍʹˍʰ рΥ 

ʁʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˋ˔ʹ˃ʰˍʾʸˇˎ˄ о ˇ˃ʱʵʶˌ ˉˊˇ˔˖ˊˇˏ˄ ˋˍʹ˄  ̄ʰˊʰʴ˖ʴʺ ˍ˖˄ 

ˉˊˇʿˈ˄ˍ˖˄ ˉˇˎ ʷ˔ˇˎ˄ ʶˉʽ˂ʷ˅ʶʽΦ όˉΦ˔Φ ˋˇˁˇ˂ʰˍˈ˃ʹ˂ʰΣ ˍʰ ˃ˉʽˋˁˈˍʰ ˃ʺ˂ˇˎ ˁʰʽ ˍʰ ˁʷʽˁ 

˃ʺ˂ˇˎύΦ 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ Υ с 

ʁʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌΣ ʰ˒ˇˏ ˂ʱʲˇˎ˄ ˎˉˈ˕ʹ ˈ˂ʰ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʷ˔ˇˎ˄ ˃ʶ˂ʶˍʺˋʶʽ 

ˉˊˇʹʴˇˎ˃ʷ˄˖ˌΣ ˎˉˇ˂ˇʴʾʸˇˎ˄ ˍʹ˄ ˍʶ˂ʽˁʺ ˍʽ˃ʺ ˉ˗˂ʹˋʹˌ ˍˇˎ ˁʱʻʶ ˉˊˇʿˈ˄ˍˇˌ ˃ʰʸʾ ˃ʶ 

ˍʹ˄ ˋˎˋˁʶˎʰˋʾʰ ˍˇˎΦ 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ т  

ɼʱʻʶ ˇ˃ʱʵʰΣ ʶˍˇʽ˃ʱʸʶʽ ˍˇ ʵʽʰ˒ʹ˃ʽˋˍʽˁˈ {ǇƻǘΣ ˍʹ˄ ʰ˒ʾˋʰ ˁʰʽ ˍʽˌ ʶˍʽˁʷˍʶˌ ό˃ʶ vwπ

/h59 ̱ʹˌ ˋˎ˄ˍʰʴʺˌύ ʴʽʰ ˍʰ ˉˊˇʿˈ˄ˍʰ ˍʹˌΦ  

 
ɮ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ς 

ɮ˅ʽˇ˂ˈʴʹˋʹ 

 

 
ʅˎ˄ˍˊʷ˔ˇˎˋʰ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʻΩ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ʵʽʶ˅ʰʴ˖ʴʺˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄Φ 
 

ʃʰˊˇˎˋʾʰˋʹ π ɮ˄ʰ˒ˇˊʱ 
ς ɼˇʽ˄ˇˉˇʾʹˋʹ  

ɼʱʻʶ ˇ˃ʱʵʰ ʵʹ˃ʽˇˎˊʴʶʾ ˉʰˊˇˎˋʾʰˋʹ ˍˇˎ ˉˊˇʿˈ˄ˍˇˌ ˍʹˌ Σ ˋˍʹ˄ ˇˉˇʾʰ ʶˉʶ˅ʹʴʶʾ ˍʽˌ 
ʵʽʰʵʽˁʰˋʾʶˌ ˉˇˎ ʷ˔ʶʽ ʶ˒ʰˊ˃ˈˋʶʽΦ ʃʰˊˇˎˋʽʱʸˇˎ˄ ˍʹ˄ ʰ˒ʾˋʰ ˁʰʽ ˍˇ ʵʽʰ˒ʹ˃ʽˋˍʽˁˈ 
{Ǉƻǘ ̱ˇˎˌ ˋˍˇˎˌ ˎˉˈ˂ˇʽˉˇˎˌΦ   
 

ɳˉʷˁˍʰˋʹ 
 

ɲʹ˃ʽˇˎˊʴˇˏ˄Σ ˃ʶ ˋˎ˄ʵˊˇ˃ʺ ʴˇ˄ʷ˖˄ κ ˁʹʵʶ˃ˈ˄˖˄ ʽˋˍˇˋʶ˂ʾʵʰΣ ˃ʷˋ˖ ˍʹˌ ˇˉˇʾʰˌ ʻʰ 
ˉˊˇ˖ʻʺˋˇˎ˄ π ̄˖˂ʺˋˇˎ˄ ˍʰ ʇʴʽʶʽ˄ʱ ˉˊˇʿˈ˄ˍʰ ˍˇˎˌΦ  
 

 

 

 

 

 

 

 

 



тс 
 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ с 

 

 
 

ʅʋɳɲɹʁ ɾɮɸɶʅɶʅ ɼɮɹ ɲɶɾɹʁʇʄɱɹɼʁʆɶʆɮʅ 
ɿˇˎˌ ˎʴʽʺˌ ʶ˄ ˋ˗˃ʰˍʽ ˎʴʽʶʾ 

 
 

S T Eng A M Ent 

 δ  χ  δ  χ  χ  χ
 
мΦ ʃʶˊʾʴˊʰ˃˃ʰ 
ʆʾˍ˂ˇˌ ɿˇˎˌ ˎʴʽʺˌ ʶ˄ ˋ˗˃ʰˍʽ ˎʴʽʶʾ 
 
ɼˏˊʽʰ ʶˊ˗ˍʹˋʹ ʺ ʻʷ˃ʰ 

 
ʃ˗ˌ ˋˍˇ ˔˗ˊˇ ˁʰʽ ˍˇ ˔ˊˈ˄ˇ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ʷ˔ˇˎ˃ʶ ζɿˇˎˌ 
ˎʴʽʺ ʶ˄ ˋ˗˃ʰˍʽ ˎʴʽʺηΤ 
 

ɶ˂ʽˁʾʶˌΣ ʆʱ˅ʶʽˌ ɳ-̆ʅˍ˘ɲʹ˃ˇˍʽˁˇˏ ˁʰʽ ɮ˘ ɱˎ˃˄ʰˋʾˇˎ  

ɲʽʱˊˁʶʽʰ с ˉʁ́ ʾˇʵˇʽ             сʋпл˘                                                           
 
ʅˎˋ˔ʶˍʽˋ˃ˈˌ ˃ʶ 
ɮ˄ʰ˂ˎˍʽˁˈ ʃˊˈʴˊʰ˃˃ʰ 

 
ɾʰʻʹ˃ʰˍʽˁʱΣ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌΣ ɳ˂˂ʹ˄ʽˁʱΣ ʆʷ˔˄ʹΣ ʅ˔ʶʵʽʰˋ˃ˈˌ ϧ 
ʆʶ˔˄ˇ˂ˇʴʾʰ 

 
ʅˎ˄ʶˊʴʱˍʶˌ 
ɳˁˉʰʽʵʶˎˍʽˁˇʾ 

 
ɲˏˇ ʶˁˉʰʽʵʶˎˍʽˁˇʾ  ɲʰˋˁʱ˂ʰόɳмύ ˁʰʽ ɿʹˉʽʰʴ˖ʴˈˌόɳнύ 

 
ʃʶˊʾ˂ʹ˕ʹ 

 
ɸʷ˂ˇ˄ˍʰˌ ˄ʰ ʰ˅ʽˇˉˇʽʺˋˇˎ˃ʶ ˍˇ ˔ˊˈ˄ˇ ˍ˖˄ ʵʽʰ˂ʶʽ˃˃ʱˍ˖˄ ˍ˖˄ ˉʰʽʵʽ˗˄ 
ʵʽʶˊʶˎ˄ˇˏ˃ʶ ˍˊˈˉˇˎˌ ˃ʶ ˍˇˎˌ ˇˉˇʾˇˎˌ ˍʰ ˉʰʽʵʽʱ ʻʰ ʰ˅ʽˇˉˇʽˇˏ˄ ˍˇ 
˔ˊˈ˄ˇ ˍˇˎˌ ˃ʶ ʶˎ˔ʱˊʽˋˍˇˎˌ ˁʰʽ ˎʴʽʺˌ ˍˊˈˉˇˎˌ ʶˁʴˏ˃˄ʰˋʹˌ ˍˇˎ 
ˋ˗˃ʰˍˇˌΦ ʀʶˁʽ˄˗˄ˍʰˌ ʰˉˈ ˍˇ ˊʹˍˈ ζɿˇˎˌ ˎʴʽʺˌ ʶ˄ ˋ˗˃ʰˍʽ ˎʴʽʺη 
ˁʰˍʰ˂ʺʴˇˎ˃ʶ ˋˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˉˊʷˉʶʽ ˄ʰ ʲˊˇˏ˃ʶ ˍˊˈˉˇˎˌ ˃ʶ ˍˇˎˌ 
ˇˉˇʾˇˎˌ ˍʰ ˉʰʽʵʽʱ ʶˁˍˈˌ ʰˉˈ ˍˇ ˃ˎʰ˂ˈ ˍˇˎˌ ˄ʰ ʴˎ˃˄ʱʸˇˎ˄ ˁʰʽ ˍˇ ˋ˗˃ʰ 
ˍˇˎˌΦ ɴˍˋʽ ʰˉˇ˒ʰˋʾʸˇˎ˃ʶ ˄ʰ ʰ˅ʽˇˉˇʽʺˋˇˎ˃ʶ ˍʹ˄ ˗ˊʰ ˍˇˎ ʵʽʰ˂ʶʾ˃˃ʰˍˇˌΦ 
ɳˊʶˎ˄ˇˏ˄ ˉˇʽʶˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˁʰʽ ˉˇʽʰ ˈˊʴʰ˄ʰ ʴˎ˃˄ʰˋˍʽˁʺˌ ʻʰ 
˔ˊʶʽʰˋˍˇˏ˄Φ ɼʰˍʰ˂ʺʴˇˎ˄ ˋˍʰ ˁʰˍʰ˂˂ʹ˂ˈˍʶˊʰ ˎ˂ʽˁʱ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ 
ˁˈˋˍˇˌ ˁʰʽ ˍʹ˄ ʶ˅ˎˉʹˊʷˍʹˋʹ ˍˇˎˌΣ ʲʰʻ˃ˈ ʵˎˋˁˇ˂ʾʰˌ ˍˇˎˌΦ ʆʰ ˉʰʽʵʽʱ 
ˋ˔ʶʵʽʱʸˇˎ˄ ˍʹ˄ ʰˎ˂ʺ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍˇ 
ˉˊˈˍʸʶˁˍ ˍˇˎˌ ˋˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎΦ 
 

нΦ ʃ˂ʰʾˋʽˇ {¢9!a9 
ʅˎ˄ʶˊʴʰˋʾʰ 
ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
 

ɳмΥ ɲʰˋˁʱ˂ʰ Σ ɳн ɿʹˉʽʰʴ˖ʴˈˌ 

STEAME in Life (SiL)  
 

ʁʽ ˉˊˇˋˉʱʻʶʽʶˌ ʴʽʰ ˋ˖˃ʰˍʽˁʺ ˎʴʶʾʰ ˍ˖˄ ˉʰʽʵʽ˗˄  ʶʾ˄ʰʽ ʷ˄ʰ ʻʷ˃ʰ ˉˇˎ 
ʰˉʰˋ˔ˇ˂ʶʾ ʵʽʰˊˁ˗ˌ ˍʹ˄ ˁˇʽ˄˖˄ʾʰ 
 
 
 
 



тт 
 

оΦ ʅˍˈ˔ˇʽ ˁʰʽ ɾʶʻˇʵˇ˂ˇʴʾʶˌ 
ɾʰʻʹˋʽʰˁˇʾ ˋˁˇˉˇʾ 
ˁʰʽ ˋˍˈ˔ˇʽ 
 

ɮ˅ʽˇˉˇʽ˗˄ˍʰˌ ˍˇ˄ ʶ˅˖ˍʶˊʽˁˈ ˔˗ˊˇ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎ ό ʰˎ˂ʺ ύ ˁʰʽ ˍˇ ˔ˊˈ˄ˇ ˍ˖˄ 
ʵʽʰ˂ʶʽ˃˃ʱˍ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄Σ ˃ˉˇˊˇˏ˃ʶ ˄ʰ  ʲˊˇˏ˃ʶ ʵʹ˃ʽˇˎˊʴʽˁʷˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ʶ˄ˈˌ ˎʴʽʺˌ ˋ˗˃ʰˍˇˌ ˍ˖˄ 
˃ʰʻʹˍ˗˄Τ 

 
 
 

1. ʇˉˇ˂ˇʴʾʸˇˎ˄ ˍʹ˄ ˉʶˊʾ˃ʶˍˊˇ ˁʰʽ ˍˇ ʶ˃ʲʰʵˈ˄ ˃ʶ ʲʱˋʹ ˍˇ 
ˋ˔ʶʵʽʱʴˊʰ˃˃ʰ ˍʹˌ ʰˎ˂ʺˌ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎΦ 

2. ɿʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ʲˊˇˎ˄ ˍˇ ʶ˃ʲʰʵˈ˄ ˃ʶ ʵʽʱ˒ˇˊˇˎˌ ˍˊˈˉˇˎˌ 
˗ˋˍʶ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ʷ˄ʰ ˋ˖ˋˍˈ ˁʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ 
ˎˉʰʾʻˊʽˇ ʴˎ˃˄ʰˋˍʺˊʽˇΦ 

3. ɿʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ʰ˄ʰʸʹˍʺˋˇˎ˄ ʰˉˈ ˍˇ ʵʽʰʵʾˁˍˎˇ ˈˊʴʰ˄ʰ 
ʴˎ˃˄ʰˋˍʽˁʺˌ ˁʰˍʱ˂˂ʹ˂ʰ ʴʽʰ ˍʽˌ ʹ˂ʽˁʾʶˌΣ ˍˇ ˔˗ˊˇ ˍˇˉˇʻʷˍʹˋʹˌ ˁʰʽ 
ˍˇ ˁˈˋˍˇˌ ʰʴˇˊʱˌΦ όɴ˂ʶʴ˔ˇˌ о ˉʰˊʰʴˈ˄ˍ˖˄ύ 

4. ɿʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ʰˉˇˍˎˉ˗ˋˇˎ˄ όˋ˔ʶʵʽʱˋˇˎ˄ύ ˍʹ˄ ˁʱˍˇ˕ʹ ˍʹˌ 
ʰˎ˂ʺˌ ˃ʶ ˍˇ ˎˉʰʾʻˊʽˇ ʴˎ˃˄ʰˋˍʺˊʽˇ ˁʰʽ ˍʰ ˈˊʴʰ˄ʰ ʴˎ˃˄ʰˋˍʽˁʺˌ 
ˁʰʽ ˄ʰ ˍˇ ˉʰˊˇˎˋʽʱˋˇˎ˄Φ 

5. ɿʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ʶˍˇʽ˃ʱʸˇˎ˄ ʷ˄ʰ ˖ˊˇ˂ˈʴʽˇ ˉˊˈʴˊʰ˃˃ʰ 
ʶˁʴˏ˃˄ʰˋʹˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍˇ ˔ˊˈ˄ˇ ˍˇˎ ʵʽʰ˂ʶʾ˃˃ʰˍˇˌ ʴʽʰ ˈ˂ˇˎˌ 
ˍˇˎˌ ˃ʰʻʹˍʷˌΦ 

6. ɿʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʷ˔ˇˎ˄ ˍˇ˄ ʷ˂ʶʴ˔ˇ ʴʽʰ ˍˇ ˈˍʽ ˇʽ ˃ʰʻʹˍʷˌ 
ʴˎ˃˄ʱʸˇ˄ˍʰʽ ˋ˖ˋˍʱ ʰˉˈ ˈ˂ʰ ˍʰ ˈˊʴʰ˄ʰΦ 

7. ɿʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ 
ʴˎ˃˄ʰˋˍʹˊʾˇˎ ˁʰʽ ˄ʰ ˍˇ ˉʰˊˇˎˋʽʱˋˇˎ˄ ˋˍˇ ˁˇʽ˄ˈΦ  

 
ɾʰʻʹˋʽʰˁʱ 
ʶˉʰˁˈ˂ˇˎʻʰ ˁʰʽ 
ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ  
 
 

ʅ˔ʷʵʽˇ ˁʱˍˇ˕ʹˌ ˍʹˌ ʰˎ˂ʺˌ ˃ʶ ˍˇ˄ ˎˉʰʾʻˊʽˇ ˔˗ˊˇ ʶˁʴˏ˃˄ʰˋʹˌ ˁʰʽ ˃ʶ ˍʰ 
ˈˊʴʰ˄ʰ ʴˎ˃˄ʰˋˍʽˁʺˌ 
ʃˊˈʴˊʰ˃˃ʰ ʶˁʴˏ˃˄ʰˋʹˌ ˃ʰʻʹˍ˗˄ ˋˍˇ ˔ˊˈ˄ˇ ˍˇˎ ʵʽʰ˂ʶʾ˃˃ʰˍˇˌ ˋʶ ˋ˔ʷˋʹ 
˃ʶ ˍʰ ˍ˃ʺ˃ʰˍʰ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˁʰʽ ˍˇˎˌ ʰ˄ˍʾˋˍˇʽ˔ˇˎˌ ˉ˂ʹʻˎˋ˃ˇˏˌΦ  

 

ɼʾ˄ʹˍˊʰΣ ˃ʶʻˇʵˇ˂ˇʴʾʰ  
 
 
 

ɲʽʶˊʶˎ˄ʹˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹΣ ˋˎ˄ʶˊʴʰˍʽˁʺ ˃ʱʻʹˋʹΣ ʶˊʴʰˋʾʰ ˋʶ ˇ˃ʱʵʶˌ 
(inquiry-based, problem-based, cooperative learning) 

пΦ ɾʷˋʰ ˁʰʽ ʃˊˇʶˍˇʽ˃ʰˋʾʰ 
ʃˊˇʶˍˇʽ˃ʰˋʾʰΣ 
ʄˏʻ˃ʽˋʹ ˔˗ˊˇˎΣ 
ʅˎ˃ʲˇˎ˂ʷˌ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 
 

ɳˍˇʽ˃ʰˋʾʰ ˎ˂ʽˁ˗˄Σ ʶˊʴʰˋˍʺˊʽˇ ˎˉˇ˂ˇʴʽˋˍ˖˄Φ 

ʃˈˊˇʽΣ ɳˊʴʰ˂ʶʾʰΣ ʇ˂ʽˁʱΣ 
ʅˎ˄ʹ˃˃ʷ˄ʰΣ 
ɳ˅ˇˉ˂ʽˋ˃ˈˌ 
 

ɹˋˍˇˋʶ˂ʾʵʶˌ ˃ʶ ˎˉʰʾʻˊʽʰ ˈˊʴʰ˄ʰ ʴˎ˃˄ʰˋˍʽˁʺˌ ʴʽʰ ˋˎ˂˂ˇʴʺ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ 
ˋ˔ʶˍʽˁʱ ˃ʶ ˍʰ ˈˊʴʰ˄ʰ ʴˎ˃˄ʰˋˍʽˁʺˌΣ ˍʶˍˊʰʴ˖˄ʽˋ˃ʷ˄ˇ ˔ʰˊˍʾ 
˔ʽ˂ʽˇˋˍˇ˃ʷˍˊˇˎΣ ɮо ˁʰʽ ɮн ˔ʰˊˍʾΣ ˎ˂ʽˁʱ ʸ˖ʴˊʰ˒ʽˁʺˌΣ ˂ˇʴʽˋ˃ʽˁˈ ʴʽʰ 
ʵʹ˃ʽˇˎˊʴʾʰ Q-r codeΣ ˁʽ˄ʹˍˈ ˍʹ˂ʷ˒˖˄ˇΣ ʹ˂ʶˁˍˊˇ˄ʽˁˈˌ ˎˉˇ˂ˇʴʽˋˍʺˌΣ 
ʶˁˍˎˉ˖ˍʺˌΣ ˂ˇʴʽˋ˃ʽˁˈ Power PointΣ ʴˊʰ˒ʾʵʰΣ ʵʽʰʵˊʰˋˍʽˁˈˌ ˉʾ˄ʰˁʰˌΦ 
 

ɮˋ˒ʱ˂ʶʽʰ ˁʰʽ ʇʴʶʾʰ 
 

ʅʶ ˁʱʻʶ ʲʺ˃ʰ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˈ˂ʰ ˍʰ ˃ʷˍˊʰ ʰˋ˒ʰ˂ʶʾʰˌ ʴʽʰ ˍʰ ˉʰʽʵʽʱΦ 

рΦ ʇ˂ˇˉˇʾʹˋʹ 
ɲʽʵʰˁˍʽˁʷˌ 
ɲˊʰˋˍʹˊʽˈˍʹˍʶˌΣ 
ɲʽʰʵʽˁʰˋʾʶˌΣ ʅˁʷ˕ʶʽˌ 
 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ мΥ ɮˎ˂ʺ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎ 
ɲʾ˄ˇˎ˃ʶ ˋˍʰ ˉʰʽʵʽʱ ˍˇ ˋ˔ʶʵʽʱʴˊʰ˃˃ʰ ˍʹˌ ʰˎ˂ʺˌ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎΦ ʆʰ ˉʰʽʵʽʱ 
ˉˊʷˉʶʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄ ˋˍʰ ʰˁˈ˂ˇˎʻʰ ʶˊ˖ˍʺ˃ʰˍʰΥ 
1.1 ʃˈˋʹ ʶʾ˄ʰʽ ʹ ˉʶˊʾ˃ʶˍˊˇˌ ˁʰʽ ˉˈˋˇ ˍˇ ʶ˃ʲʰʵˈ ˍʹˌ ʰˎ˂ʺˌ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎ 
ʲʱˋʹ ˍˇ ˋ˔ʶʵʽʰʴˊʱ˃˃ʰˍˇˌΤ 

1.2 ɮ˄ ˍˇ ˋ˔ˇ˂ʶʾˇ ˃ʰˌ ʷ˔ʶʽ мрл ˉʰʽʵʽʱ ˁʰʽ ʴʽʰ ˁʱʻʶ ˉʰʽʵʾ ˔ˊʶʽʱʸˇ˄ˍʰʽ нˍ˃ 
ʶ˂ʶˏʻʶˊˇˌ ˔˗ˊˇˌ ʵʽʰˁʾ˄ʹˋʹˌΣ ˉˈˋˇ ʶʾ˄ʰʽ ˍˇ ʶ˃ʲʰʵˈ˄ ˍʹˌ ʰˎ˂ʺˌ ˉˇˎ 



ту 
 

˃ˉˇˊˇˏ˃ʶ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˃ʶ ʴʽʰ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˎˉʰʾʻˊʽˇˎ 
ʴˎ˃˄ʰˋˍʹˊʾˇˎΤ   
 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ нΥ ʂˊʴʰ˄ʰ ʴˎ˃˄ʰˋˍʽˁʺˌ 
ʆʰ ˉʰʽʵʽʱ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ˇ˃ʱʵʶˌ ˁʰʽ ʰˉʰ˄ˍˇˏ˄ ˋˍʰ ʰˁˈ˂ˇˎʻʰ 
ʶˊ˖ˍʺ˃ʰˍʰΥ 
нΦм ɮ˄ʰˍˊʷ˅ˍʶ ˋˍˇ ʵʽʰʵʾˁˍˎˇ ʴʽʰ ˄ʰ ʲˊʶʾˍʶ ˈˊʴʰ˄ʰ ʴˎ˃˄ʰˋˍʽˁʺˌ ʴʽʰ 
ˎˉʰʾʻˊʽˇ ˔˗ˊˇΦ ɿʰ ˃ʶ˂ʶˍʺˋʶˍʶ ˍˇ ˁˈˋˍˇˌ ʰʴˇˊʱˌκˁʰˍʰˋˁʶˎʺˌ Σ ˍˇ 
ʶ˃ʲʰʵˈ˄ ˍˇˎˌΣ ʰ˂˂ʱ ˁʰʽ ˍʹ˄ ˁʰˍʰ˂˂ʹ˂ˈ˂ʹˍʰ ˍˇˎˌ ʴʽʰ ˍʽˌ ʹ˂ʽˁʾʶˌ ˍˇˎˌΣ ʷˍˋʽ 
˗̀ ˍʶ ˄ʰ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ʷ˔ˇˎ˃ʶ ʷ˄ʰ ʶ˒ʽˁˍˈ ʰˉˇˍʷ˂ʶˋ˃ʰΦ   
нΦн ɼʰˍʰˋˁʶˎʱˋˍʶ ˋʶ нD ˍʹ˄ ˁʱˍˇ˕ʹ ˍʹˌ ʰˎ˂ʺˌΣ ˃ʶ ˍˇ˄ ˎˉʰʾʻˊʽˇ ˔˗ˊˇ 
ʶˁʴˏ˃˄ʰˋʹˌ ˁʰʽ ˃ʶ ˍʰ ˈˊʴʰ˄ʰ ʴˎ˃˄ʰˋˍʽˁʺˌ ˉˇˎ ˉˊˇˍʶʾ˄ʶˍʶ ˁʰʽ 
ˉʰˊˇˎˋʽʱˋˍʶ ˍʹ˄ ˋˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰΦ 
 
 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ оΥ ʃʰˊˇˎˋʾʰˋʹ ˋˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰ 
ʁʽ ˇ˃ʱʵʶˌ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍʹ˄ ʶˊʴʰˋʾʰ ˍˇˎˌΦ ɱʾ˄ʶˍʶ ˋˎʸʺˍʹˋʹ ʴʽʰ ˍˇ 
ˁˈˋˍˇˌΣ ˍʹ˄ ˉˇˋˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʰˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰ ʰ˄ʱ ʹ˂ʽˁʾʶˌ ˃ʰʻʹˍ˗˄ ˍ˖˄ 
ˎˉʰʾʻˊʽ˖˄ ˇˊʴʱ˄˖˄ ʴˎ˃˄ʰˋˍʽˁʺˌΦ  
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ пΥ ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌ ˎˉʰʾʻˊʽˇˎ ʴˎ˃˄ʰˋˍʹˊʾˇˎ 
ɮ˒ˇˏ ˁʰˍʰ˂ʺ˅ʰ˃ʶ ˋˍˇ ˉˇʽˇ ʻʰ ʶʾ˄ʰʽ ˍˇ ˎˉʰʾʻˊʽˇ ʴˎ˃˄ʰˋˍʺˊʽˇ ˃ʰˌΣ ʰˌ 
ʵˇˏ˃ʶ ˃ʶ ˉˇʽˇ ˍˊˈˉˇ ˁʰʽ ˉˈˍʶ ʻʰ ˍˇ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˇʽ ˃ʰʻʹˍʷˌ ˍˇˎ 
ˋ˔ˇ˂ʶʾˇˎ ˃ʰˌΦ ʊˍʽʱ˅ˍʶ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ˃ʶ ˍˇ ˇˉˇʾˇ ʻʰ ˃ˉˇˊˇˏ˄ ˇʽ 
˃ʰʻʹˍʷˌ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍˇ ˎˉʰʾʻˊʽˇ ʴˎ˃˄ʰˋˍʺˊʽˇ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ 
ˍˇˎ ʵʽʰ˂ʶʾ˃˃ʰˍˇˌ ˍˇˎˌΦ ɲʾ˄ˇ˄ˍʰʽ ˇʽ ʰˊʽʻ˃ˇʾ ˁʰʽ ˍʰ ˍ˃ʺ˃ʰˍʰ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎΦ  
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ рΥ ʃˊˈˋʲʰˋʹ ˋˍʰ ˈˊʴʰ˄ʰ ʴˎ˃˄ʰˋˍʽˁʺˌ 
рΦм ɲʹ˃ʽˇˎˊʴʺˋˍʶ ʷ˄ʰ ˁ˖ʵʽˁˈ ʴʽʰ ˄ʰ ʷ˔ʶˍʶ ˉˊˈˋʲʰˋʹ ˋˍˇ ʴˎ˃˄ʰˋˍʺˊʽˇ 
рΦн ɲʹ˃ʽˇˎˊʴʺˋˍʶ ʷ˄ʰ ˁ˖ʵʽˁˈ ʴʽʰ ˁʱʻʶ ˈˊʴʰ˄ˇ ˅ʶ˔˖ˊʽˋˍʱΣ ˉˇˎ ˄ʰ ˋʰˌ 
ˉʰˊʰˉʷ˃ˉʶʽ ˋˍˇ ˉ˖ˌ ˉˊʷˉʶʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋʶˍʶ ˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ 
ˈˊʴʰ˄ˇ ˁʰʽ ˉˇʽˇ ˋʹ˃ʶʾˇ ˍˇˎ ˋ˗˃ʰˍˇˌ ʻʰ ʴˎ˃˄ʱˋʶˍʶ ˃ʶ ʰˎˍˈΦ 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ сΥ ʃʰˊˇˎˋʽʱˋˍʶ ˍˇ ˎˉʰʾʻˊʽˇ ʴˎ˃˄ʰˋˍʺˊʽˇ ˋʰˌ 
ʃʰˊˇˎˋʽʱˋˍʶ ˋˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰ ˍˇ ˎˉʰʾʻˊʽˇ ʴˎ˃˄ʰˋˍʺˊʽˇ ˋʰˌΣ ʶʾˍʶ ˋʶ 
ʷ˄ˍˎˉʹ ˃ˇˊ˒ʺ ʶʾˍʶ ˕ʹ˒ʽʰˁʱΦ ʀʶ˄ʰʴʺˋˍʶ ˍˇˎˌ ˋˎ˃˃ʰʻʹˍʷˌ ˋʰˌ ˋʶ ʰˎˍˈΦ  
 

ɮ˅ʽˇ˂ˈʴʹˋʹ  
 

ɶ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ʶʾ˄ʰʽ ˋˎ˄ʶ˔ʺˌ ˁʰʽ ˋˎ˄ˍˊʷ˔ˇˎˋʰ ˋʶ 
ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ʵˊʱˋʶ˖˄ ˃ʷ˔ˊʽ ˁʰʽ ˍʹ˄ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ 
ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ 
ɳˉʽˉˊˈˋʻʶˍʰΣ ˇʽ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ ˍˇ ʵʽˁˈ ˍˇˎˌ ʷˊʴˇ ˃ʶ 
ʲʱˋʹ ˍʹ ˋˎʸʺˍʹˋʹ ˁʰˍʱ ˍʹ ˒ʱˋʹ ˍʹˌ ˉʰˊˇˎˋʾʰˋʹˌ ˍˇˎ ʷˊʴˇˎ ˍˇˎˌΦ 
 

ʃʰˊˇˎˋʾʰˋʹ-
ɮ˄ʰ˒ˇˊʱ-ɼˇʽ˄ˇˉˇʾʹˋʹ 
 

ʃʰˊˇˎˋʾʰˋʹ ˋˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰ ˁʰʽ ʷˁʻʶˋʹ ˍ˖˄ ˃ˇ˄ˍʷ˂˖˄ ˉˇˎ 
ˁʰˍʰˋˁʶˎʱˋˍʹˁʰ˄ ˋʶ ˁʰˍʱ˂˂ʹ˂ˇ ˔˗ˊˇΦ 
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ʅʋɳɲɹʁ ɾɮɸɶʅɶʅ ɼɮɹ ɲɶɾɹʁʇʄɱɹɼʁʆɶʆɮʅ 
ʁ ɿˍʶˍʷˁˍʽʲ ˍˇˎ ˋʺ˃ʰ˄ˍˊˇˎ 

 
S T Eng A M Ent 

 χ  δ  χ  δ  χ  χ
 

мΦ ʃʶˊʾʴˊʰ˃˃ʰ 

ʆʾˍ˂ˇˌ ʁ ɿˍʶˍʷˁˍʽʲ ˍˇˎ ˋʺ˃ʰ˄ˍˊˇˎ 

ɼˏˊʽʰ ʶˊ˗ˍʹˋʹ ʺ ʻʷ˃ʰ 

ɳˉʽ˃ʷˊˇˎˌ ʶˊ˖ˍʺ˃ʰˍʰ 

ɴ˄ʰ ˋʺ˃ʰ˄ˍˊˇ ʰ˄ˍʽˁʰʻʽˋˍʱ ˍˇ ˁˇˎʵˇˏ˄ʽ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎ ˃ʰˌΗ 

¶ ʃ˗ˌ ̋ ˍʰ˄ ̱  ̌ˁ ˇˎʵˇˏ˄ʽ ̄ ʰ˂ʽʱ ˁ ʰʽ ̄ ˖ˌ ̱ ˗ˊʰΤ 

¶ ʃ˖ˌ ˃ ˉˇˊˇˏ˃ʶ ˄  hh ˂˂ʱ˅ˇˎ˃ʶ ̱  ̌ˁ ˇˎʵˇˏ˄ʽ ˃ ʰˌ ˃ ʁ̫ ˄ʰ ̀ ʺ˃ʰ˄ˍˊˇΤ 

¶ ʃˇʽˇ ˃ ˇˎˋʽˁˈ ̍ ˊʴʰ˄ˇ ̒  h́ ˔ˇˏˋʶ ̄ ʽˇ ̍ ˃ˇˊ˒ʰ ̀ ˍʰ h ˒ˍʽʱ ̀ ʰˌ ɹ ʽʰ 
ʺ˔ˇ ˁˇˎʵˇˎ˄ʽˇˏΤ 
https://photodentro.edu.gr/v/item/ds/8521/7997 

¶ ʃ˖ˌ ɻ ʽʰʵʾʵʶˍʰʽ ̌  ̋ ˔ˇˌ ̱ ʶ˂ʽˁʱΤ 

¶ ʃˇʽʰ  ́˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ʷˍˋʽ ˈ˂ˇʽ ˇ ̔˃ʰʻʹˍʷˌ ˄ hʶʽʵˇˉˇʽˇˏ˄ˍʰʽ ʰˉˈ 

ʰˎˍˈΤ http://www.clab.edc.uoc.gr/aestit/3rd/contributions/355.pdf 

https://www.youtube.com/watch?v=3JJ_mvJjyi0 

ɶ˂ʽˁʾʶˌΣ ʆʱ˅ʶʽˌ 10-мо ʶˍ˗˄Σ ɳ˘ɲʹ˃ˇˍʽˁˇˏ-ɮ˘ɱˎ˃˄ʰˋʾˇˎ 

ɲʽʱˊˁʶʽʰ сʋсл˘ 

ʅˎˋ˔ʷˍʽˋʹ ˃ʶ ɮ˄ʰ˂ˎˍʽˁˈ 
ʃˊˈʴˊʰ˃˃ʰ 

ɾʰʻʹ˃ʰˍʽˁʱ , ʊˎˋʽˁʺ , ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰ ̋  ʃ˂ʹˊˇ˒ˇˊʽˁʺΣ ʆʷ˔˄ʹΣ 
ɸʷʰˍˊˇΣ ɾˇˎˋʽˁʺ 

ʃʶˊʾ˂ʹ˕ʹ 
ʁ ̔˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌ ˃ʶ˂ʶˍˇˏ˄ ʰˊ˔ʽˁʱ ˍʽ ʶʾ˄ʰʽ ˍ ̌ˋʺ˃ʰ˄ˍˊˇ ˁʰʽ ˉ˖ˌ 
ʹ˔ˇˏˋʶ 
ˉʰ˂ʰʽˈˍʶˊʰ ˁʰʽ ˉ˖ˌ ˋʺ˃ʶˊʰ ˁʰʽ ˉˊˇˋˉʰʻˇˏ˄ ˄ʰ ʶ˅ʹʴʺˋˇˎ˄ ʰ˄ ˍˇˎˌ 
ʰˊʷˋʶʽ ʰ˂˂ʱ ˁʰʽ ˉ˖ˌ ʶˉʹˊʶʱʸʶʽ ˍʹ ʵʽˁʺ ˍˇˎˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˇ ʺ˔ˇˌ ˍ˖˄ ˉʽˇ 
ˉʱ˄˖Φ ɮˁˇ˂ˇˏʻ˖ˌ ̌  ̔˃ ʰʻʹˍʷˌ ʰ˄ʰˍˊʷ˔ˇˎ˄ ʴʽʰ ̄ ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ̱ ˇ ˍʽ ʁ ʾ˄ʰʽ 
 ̌ ʺ˔ˇˌ ˁʰʽ ˃ʶ ˉˇʽˇ˄ ˍˊˈˉˇ ʵʽʰʵʾʵʶˍʰʽΣ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ʺ˔ˇˎΦ ʅˍʹ 
ˋˎ˄ʷ˔ʶʽʰ ˉˊˇˋˉʰʻˇˏ˄ ˄ʰ ˋˁʶ˒ˍˇˏ˄ ˉˇˎ ʶʾ˄ʰʽ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇ ˍˇ ˋʺ˃ʰ˄ˍˊˇ 
ˁʰʽ ʴʽʰˍʾ ˁʰʽ ʴʽʰ ˄ʰ ʵʽʰ˂ʷ˅ˇˎ˄ ˍˇ ˁʰ˂ˏˍʶˊˇ ˉˇˎ ʻʰ ʹ˔ʶʾ ˁʰʽ ʻʰ ʶʾ˄ʰʽ 
ʰˉˇʵʶˁˍˈ ˁʰʽ ˁʰ˂ˈ ʴʽʰ ˈ˂ˇˎˌ ʰˁˈ˃ʰ ˁʰʽ ˍˇˎˌ ˉʽˇ ʰˉˇ˃ʰˁˊˎˋ˃ʷ˄ˇˎˌ 
˃ʰʻʹˍʷˌΦ ɳˉʾˋʹˌ ˎˉˇ˂ˇʴʾʸˇˎ˄ ˍ h˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ʺ˔ˇˎˌ ˖  ̩ˁˏ˃ʰΣ 
˃ʺˁˇˌ ˁˏ˃ʰˍˇˌΣ ˍʰ˔ˏˍʹˍʰ ˍˇˎ ʻ  h˃ʶ˂ʶˍʺˋˇˎ˄ ˁʰʽ ʻ  h˅ʷˊˇˎ˄ ˈˍʽ ʶʾ˄ʰʽ 
340m/s ˁʰʽ ˁ ʰˍʰ˂ʺʴˇˎ˄ ˋʶ ̀ ˎ˃ˉʶˊʱˋ˃ʰˍʰ ̀ ˔ʶˍʽˁʱ ˃  ʁ̄ ˈˋʹ h ˉˈˋˍʰˋʹ ̒  h
˒ˍʱ˄ʶʽ  ̌ʺ˔ˇˌ ˍˇˎ ˃ˇˎˋʽˁˇˏ ˇˊʴʱ˄ˇˎ ʴʽʰ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˁˇˏ˄ʶΦ ʋˊʺˋʹ 
ˉˊˇˋˇ˃ˇʾ˖ˋʹˌ ˋʶ ˁʽ˄ʹˍˈ ʺ ˋʶ tablets phiphox ʺ 
https:// photodentro.edu.gr/v/ item/ds/8521/11356Φɾʶ ˍʹ ʲˇʺʻʶʽʰ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄-ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ ˃ʶ˂ʶˍˇˏ˄ ˍʽ˃ʷˌ ˃ʺˁˇˎˌ ˁˏ˃ʰˍˇˌΣ 
ˋˎ˔˄ˈˍʹˍʰˌ όʶʵ˗ ʻʰ ˉʰˊʰˍʹˊʺˋˇˎ˄ ˍʹ˄ ˉˊˇˋˇ˃ˇʾ˖ˋʹ ˁʰʻ˗ˌ ʰ˂˂ʱʸˇˎ˄ ˍʹ 
ˍʽ˃ʺ ˍʹˌ ˋˎ˔˄ˈˍʹˍʰˌ ˉˇˎ ʻ  h˃ˉˇˊˇˏˋʰ˄ ˄ hʷ˔ˇˎ˄ ʷˍˋʽ ˗ˋˍʶ ˄ hʰˁˇˏʴʶˍʶ 
˃ʷ˔ˊʽ ˍˇ˄ ˍʶ˂ʶˎˍʰʾˇ ˃ʰʻʹˍʺ ˁʰʽ ʻʰ ˉʰʾ˅ˇˎ˄ ˇ˃ʱʵʶˌ ˍˇ ʻʷʰˍˊˇ 
ˉʰˊˇˎˋʽʱʸˇ˄ˍʰˌ ˍʹ˄ ʷˊʶˎ˄ʰ ˍˇˎ ɿˍʷ˄ˍʶˁˍʽʲ ʅʺ˃ʰ˄ˍˊˇˎΦ ʇˉˇ˂ˇʴʾʸˇˎ˄Σ 
ʶˉʾˋʹˌΣ ˍˇ ˁˈˋˍˇˌ ˁʰˍʰˋˁʶˎʺˌ ˇˊʴʱ˄ˇˎΣ ʰ˒ˇˏ ˉˊˇʹʴʹʻʶʾ ˋ˔ʶˍʽˁʺ ʷˊʶˎ˄ʰ 

https://photodentro.edu.gr/v/item/ds/8521/7997
http://www.clab.edc.uoc.gr/aestit/3rd/contributions/355.pdf
https://www.youtube.com/watch?v=3JJ_mvJjyi0
https://photodentro.edu.gr/v/item/ds/8521/11356


ул 
 

ʊˍʽʱ˔˄ˇˎ˄ ̄ ˈˋˍʶˊ ɹ ʽʰ ˍʹ˄ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ ʻʶʰˍˊʽˁʺˌ ˍˇˎˌ ˉʰˊʱˋˍʰˋʹˌ. 
 

нΦ ʃ˂ʰʾˋʽˇ {¢9!a9  
ʅˎ˄ʶˊʴʰˋʾʰ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 
 

¶ ɳˁˉʰʽʵʶˎˍʽˁˈˌ 1 όɳɼм-ʊˎˋʽˁˈˌύ 

¶ ɳˁˉʰʽʵʶˎˍʽˁˈˌ 2 όɳɼн- ɾʰʻʹ˃ʰˍʽˁˈˌύ 
 
ʂ˂ˇʽ ̌  ̔ʁ ˁˉʰʽʵʶˎˍʽˁˇʾ ̀ ˎ˄ʶˊʴʱʸˇ˄ˍʰʽ ˁ ʰʽ ̀ ˔ʶʵʽʱʸˇˎ˄ ˃ ʰʸʾ ̱  ̫̌ ˊʴˇΦ 
 

оΦ ʅˍˈ˔ˇʽ ˁʰʽ ɾʶʻˇʵˇ˂ˇʴʾʶˌ 
ɾʰʻʹˋʽʰˁˇʾ ˋˁˇˉˇʾ ˁʰʽ 
ˋˍˈ˔ˇʽ 

ʁ ̔˃ ʰʻʹˍʷˌκˍˊʽʶˌ ˄ :h 
¶ ɱ˄˖ˊʾˋˇˎ˄ ˍʹ˄ ʷ˄˄ˇʽʰ ˍˇˎ ˋʺ˃ʰ˄ˍˊˇˎ ˁʰʽ ˄ʰ ʰ˄ʰˁʰ˂ˏ˕ˇˎ˄ ˍʹ 
˂ʶʽˍˇˎˊʴʾʰ 

¶ ɿ  h ʰˉˇ˒ʰˋʾˋˇˎ˄ ˁʰʽ ˄ h ʶˉʶ˅ʹʴʺˋˇˎ˄ ˍʹ˄ ˍˇˉˇʻʷˍʹˋʹ ˍˇˎ 
ˋʺ˃ʰ˄ˍˊˇˎ ʵʽʰˍˎˉ˗˄ˇ˄ˍʰˌ ʶˉʽ˔ʶʽˊʺ˃ʰˍʰ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋʶ 
ʵʶʵˇ˃ʷ˄ʰ - ̀ ˍˇʽ˔ʶʾʰΦ 

¶ ɿʰ ˁʰʻˇˊʾˋˇˎ˄ ˍʹ˄ ʰˉˈˋˍʰˋʹ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ˒ˍʱ˄ʶʽ ˍˇ ˋʺ˃ʰ˄ˍˊˇ 
ʷˍˋʽ ˗ˋˍʶ ˄ h ʰˁˇˏ˄ʶ ˃ ʁ ʲʱˋʹ ˍ h ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ 
ˁˏ˃ʰˍˇˌό˒ˎˋʽˁʺ ʺ˔ˇˌ - ˁˏ˃ʰˍʰΣ ɮ˄ʰ˂ˇʴʾʶˌ ˋˍʰ ˃ʰʻʹ˃ʰˍʽˁʱΣ 
ɮ˄ʶ˅ʱˊˍʹˍʶˌ ˁʰʽ ɳ˅ʰˊˍʹ˃ʷ˄ʶˌ ˃ʶˍʰʲ˂ʹˍʷˌύΦ 

¶ ɿʰ ʰ˄ʰˉˍˏ˅ˇˎ˄ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺˌ ˂ʺ˕ʹˌ 
ʰˉˈ˒ʰˋʹˌ ʴʽʰ ˍʹ ʲʶ˂ˍʽˋˍˇˉˇʾʹˋʹ ˍˇˎ ˁˈˋˍˇˎˌ ˍˇˉˇʻʷˍʹˋʹ 
ˋʺ˃ʰ˄ˍˊˇˎΦόʃˊˇʰʽˊʶˍʽˁʱύ 

¶ ɿʰ ʶˍˇʽ˃ʱˋˇˎ˄ ʻʶʰˍˊʽˁʺ ˉʰˊʱˋˍʰˋʹ  ˃ʶ ˍˇ ʰˁˈ˂ˇˎʻˇ ʲʰˋʽˁˈ 
ˋʶ˄ʱˊʽˇΥ ʁ ˄ˍʷ˄ˍʶˁˍʽʲ ˋʺ˃ʰ˄ˍˊˇˎ ˉʰˊʰˁˇ˂ˇˎʻʶʾ ˋˍˇ ˔˖ˊʽˈ ˍˇˎ ˍʹ 
ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˃ʰʻʹˍ˗˄ ˁʰʽ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʰˉʷ˄ʰ˄ˍʽ ˋˍˇ ˋʺ˃ʰ˄ˍˊˇΣ 
ˋ ʁˈ˂ʹ ˍ ́ʵʽʱˊˁʶʽʰ ˍʹˌ ʸ˖ʺˌ ˍˇˎ ɴˉʶʽˍʰ ˁʰˍʶʲʰʾ˄ʶʽ ˋˍʹ ˉˈ˂ʹ ˁʰʽ 
ʻʷ˂ʶʽ ˄ʰ ʰ˂˂ʱ˅ʶʽ ˍˇ ˋʺ˃ʰ˄ˍˊˇ ˍˇˎ 

¶ ɿ  h ˒ˍʽʱ˅ˇˎ˄ ʵʽʰ˒ʹ˃ʽˋˍʽˁˈ Spot ˁʰʽ poster ʴʽʰ ˍ ́
ˉʰˊˇˎˋʾʰˋʹ ̱ ʹˌ ʻʶʰˍˊʽˁʺˌ ˍˇˎˌ ˉʰˊʱˋˍʰˋʹˌΦ 

 
ɾʰʻʹˋʽʰˁʱ ʶˉʰˁˈ˂ˇˎʻʰ ˁʰʽ 
ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ  

ʁʽ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌΥ 

¶ ɿʰ ʶˁ˒ˊʱˋˇˎ˄ ˍʽ ˍˇˎˌ ʷˊ˔ʶˍʰʽ ˋˍˇ ˃ˎʰ˂ˈ ʴʽʰ ˍˇ˄ ʺ˔ˇΦ 
όʽʵʶˇʻˏʶ˂˂ʰ- ˁ ʰˍʰˋˁʶˎʺ ˉʾ˄ʰˁʰ ˃ʶ ʽʵʷʶˌύ 

¶ ɿʰ ̌˃ ʰʵˇˉˇʽʺˋˇˎ˄ ˍʽˌ ʽʵʷʶˌ ˍˇˎˌ ˃ʶ ʰ˄ʰ˒ˇˊʷˌ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʰ 
ˋʺ˃ʰ˄ˍˊʰ ˋˍʰ ˋ˔ˇ˂ʶʾʰΦ ʃʰˊʰˍʺˊʹˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˃ʶ ʲʾ˄ˍʶˇ ʰˉˈ 
ˋ˔ˇ˂ʶʾʰ ˉ˖ˌ ˋˎ˃ˉʶˊʽ˒ʷˊˇ˄ˍʰʽ ˋˍʰ ˋʺ˃ʰ˄ˍˊʰ 

¶ ɿ  hh ˄ʰ˂ˏˋˇˎ˄ h ˎˍʷˌ ̱ ʽˌ ̀ ˎ˃ˉʶˊʽ˒ˇˊʷˌ 

¶ ɿʰ ʵˇˎ˄ ʴˊʰ˒ʽˁʷˌ ˉʰˊʱˋˍʰˋʹ ˍˇˎ ˉ˂ʱˍˇˎˌ ˍˇˎ ʺ˔ˇˎ ʴʽʰ ˁʱʻʶ 
ˉʶˊʾˉˍ˖ˋʹ ˁʰʽ ˄ʰ ˋ˔ˇ˂ʽʱˋˇˎ˄ ˉˈˍʶ ˎˉʱˊ˔ʶʽ ˃ʶʴʰ˂ˏˍʶˊˇ ˉ˂ʱˍˇˌΣ 
ˁʰ˃ˉʱ˄ʰ Σˁˇˎʵˇˏ˄ʽ ʺ ʷ˄ʰ ˃ˇˎˋʽˁˈ ˇˊʴʱ˄ˇˎ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˄ ˉʽˇ 
˃ˇˎˋʽˁˈ ˈˊʴʰ˄ˇ ʷ˔ʶʽ ˃ʶʴʰ˂ˏˍʶˊˇ ˉ˂ʱˍˇˌ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ 
ʶ˒ʰˊ˃ˇʴʺˌ ˋˍʰ ˁʽ˄ʹˍʱ phiphox https:// phyphox.org/  ˁ ʰʽ ʺ˔ˇˌ ˍˇˎ 
ˇˊʴʱ˄ˇˎΦ 

¶ ɿ  hˁ ʰˍʰ˂ʺ˅ˇˎ˄ ̄ ʽˇ ˃ ˇˎˋʽˁˈ ̍ ˊʴʰ˄ˇ ʁ ʾ˄ʰʽ ̱  ̌ˁ ʰ˂ˏˍʶˊˇ 
 
ɿ  hʶˍˇʽ˃ʱˋˇˎ˄ ʵʽʰ˒ʹ˃ʽˋˍʽˁˈ ˋˉˇˍ ˁʰʽ ˉˇˋˍʶˊ ʴʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍʹ˄ 
ʻʶʰˍˊʽˁʺ ˍˇˎˌ ˉʰˊʱˋˍʰˋʹ 
 

ʃˊˇʰˉʰʽˍˇˏ˃ʶ˄ʹ ʴ˄˗ˋʹ ɴ˄˄ˇʽʰκˇˊʽˋ˃ˈˌ ˍˇˎ ʺ˔ˇˎ ˁʰʽ ˍ h ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΦ ɳ˅ʰˊˍʹ˃ʷ˄ʶˌ ˁʰʽ 
ʰ˄ʶ˅ʱˊˍʹˍʷˌ ˃ʶˍʰʲ˂ʹˍʷˌΦ 
 

ɼʾ˄ʹˍˊʰΣ ˃ʶʻˇʵˇ˂ˇʴʾʰ 
 
 
 
 
ʅˍˊʰˍʹʴʽˁʺ ˎˉˇˋˍʺˊʽ˅ʹ-
ʶ˄ʾˋ˔ˎˋʹ 

ɲʽʶˊʶˎ˄ʹˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹΣ ˋˎ˄ʶˊʴʰˍʽˁʺ ˃ʱʻʹˋʹΣ ʰˍˇ˃ʽˁʺ ʶˊʴʰˋʾʰ ˁʰʽ 
ʶˊʴʰˋʾʰ ˋʶ ˇ˃ʱʵʶˌ όinquiry-based learning, problem-based learning, 
cooperative learningύ Σʰ˄ʱˉˍˎ˅ʹ ʵʶ˅ʽˇˍʺˍ˖˄ ˂ʺ˕ʹˌ ʰˉˇ˒ʱˋʶ˖˄Σ 
ʶˉʽ˔ʶʽˊʹ˃ʰˍˇ˂ˇʴʾʰΣ 
 
ɼʰˍʰ˄ˈʹˋʹ ʁ ˄˄ˇʽ˗˄ ̀ ˍʹ ˒ ˎˋʽˁʺΣ ̀ ˍˊʰˍʹʴʽˁʷˌ ʁ ˉʾ˂ˎˋʹˌ ˃ ʰʻʹ˃ʰˍʽˁ˗˄ 
όʶ˅ʰˊˍʹ˃ʷ˄ʶˌ ˁʰʽ ʰ˄ʶ˅ʱˊˍʹˍʶˌ ˃ʶˍʰʲ˂ʹˍʷˌΣ ʰˉ˂ʷˌ ˃ʰʻʹ˃ʰˍʽˁʷˌ ˉˊʱ˅ʶʽˌΣ 

https://phyphox.org/


ум 
 

ʶ˃ʲʰʵˈ˄Σ ˃ʺˁˇˌ ˁΦʰύΣɮ˅ʽˇˉˇʾʹˋʹ ˍʹˌ ˕ʹ˒ʽʰˁʺˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˁʰʽ ʆʃɳΦ  
 

пΦ ɾʷˋʰ ˁʰʽ ʃˊˇʶˍˇʽ˃ʰˋʾʰ 
ʃˊˇʶˍˇʽ˃ʰˋʾʰΣ ˊˏʻ˃ʽˋʹ 
˔˗ˊˇˎΣ ˋˎ˃ʲˇˎ˂ʷˌ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 

ɰʰˋʽˁˈ ̒ ʶ˃ʰˍʽˁˈ ̄ ˂ʰʾˋʽˇ ̱ ˇˎ ̫ ˊʴˇˎ ʁ ʾ˄ʰʽ ̫ ˄ʰ ̀ ʶ˄ʱˊʽˇ ̱ ˇˎ ˄ ˍʶ˄ˍʷˁˍʽʲ ̋ ˔ˇˎ 
όˋʺ˃ʰ˄ˍˊˇˎύΦ ɴ˄ʰˌ ̄ ʰ˂ʽˈˌ ˃ ʰʻʹˍʺˌ ̄ ˇˎ ɹ ʽʰ ̝ ˊˈ˄ʽʰ ̱ ˇ˄ h ˉʰˋ˔ˇ˂ˇˏˋʶ ̱  ̌
ʅʺ˃ʰ˄ˍˊˇ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎ ˍˇˎΦ ɲʽʰʲʱʸʶʽ ˁʰʽ ˃ʰʻʰʾ˄ʶʽ ˈˍʽ ˔ˊʶʽʱʸʶˍʰʽ ʴʽʰ ʰˎˍˈ 
ˁʰʽ ʃʰˊʰˁˇ˂ˇˎʻʶʾ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ ˈ˂ʰ ʰˎˍʱ ˍʰ 
˔ˊˈ˄ʽʰΧʆʶ˂ʽˁʱ h ˉˇ˒ʰˋʾʸʶʽ ɹ ʽʰ ̱  ̱̌ ʽ ̒  hh ˉˇʴʾ˄ʶʽ ̱  ̌̀ ʺ˃ʰ˄ˍˊˇ ˍˇˎ ̀ ˔ˇ˂ʶʾˇˎ 
ˍˇˎˌ ʷ˄ʰ ʲˊʱʵˎΦ ʁʽ ˃ʰʻʹˍʷˌ ˍʶ˂ʽˁʱ ʶ˄ʻˇˎˋʽʱʸˇ˄ˍʰʽ ʺ ˈ˔ʽΦ ɸʰ ˍˇ ˃ʱʻˇˎ˃ʶ 
ˋˍˇ ˍʷ˂ˇˌΦ 

 
ʃˈˊˇʽΣ ʶˊʴʰ˂ʶʾʰΣ ˎ˂ʽˁʱΣ 
ˋˎ˄ʹ˃˃ʷ˄ʰΣ ʶ˅ˇˉ˂ʽˋ˃ˈˌ 

ʃʰˊˇˎˋʾʰˋʹ ˃  ʁpower point ˁ ʰʻˇʵʺʴʹˋʹΣ ˔ˊʺˋʹ ɻ ʽʰʵʽˁˍˏˇˎΣ  

 

ɮ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˁʰʻ˘ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ʾˋ˖ˌ ˁʰʽ ʊˏ˂˂ʰ ʶˊʴʰˋʾʰˌΣ ʅˎʴʴˊʰ˒ʺ 
ʵʽˁˇˏ ˍˇˎˌ 
ʷˊʴˇˎόʻʶʰˍˊʽˁˇˏύ 
 
 

рΦ ʇ˂ˇˉˇʾʹˋʹ 
ɲʽʵʰˁˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ 
ʵʽʰʵʽˁʰˋʾʶˌΣ ˋˁʷ˕ʶʽˌ 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ 1: 
ʃʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇˎˌκˋˍʽˌ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌ ˍˇ ˋʶ˄ʱˊʽˇ ˍˇˎ ˄ˍʷ˄ˍʶˁˍʽʲ 
ˋʺ˃ʰ˄ˍˊˇˎ ˁʰʽ ˉ˖ˌ ʻʰ ˍˇˏˌ ˒ʰʾ˄ʶˍʰʽ ˇ ʺ˔ˇˌ ˍˇˎ ʵʽˁˇˏ ˍˇˎˌ ˁˇˎʵˇˎ˄ʽˇˏ-
ˋʺ˃ʰ˄ˍˊˇΦ ʆʽ ʻʰ ˍˇˎˌ ʱˊʶˋʶ ˄ʰ ˉʰʾʸʶʽ ʴʽʰ ˁˇˎʵˇˏ˄ʽ ˋˍˇ ˋ˔ˇ˂ʶʾˇ ˍˇˎˌΦ 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ 2: 
ʁ ̔˃ʰʻʹˍʷˌκˍˊʽʶˌ ʰ˄ʰʸʹˍˇˏ˄ ˋˍˇ ʵʽʰʵʾˁˍˎˇΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ tablets ˋ ʁ
ˇ˃ʱʵʶˌΣ ʴʽʰ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍˇ˄ ʺ˔ˇ ˍ˖˄ ˇˊʴʱ˄˖˄ ʺ ˃ʶ 
ˉˊˇˋˇ˃ˇʾ˖ˋʹ https:// photodentro.edu.gr/v/ item/ds/8521/7997 ˁʰʽ ˍʰ 
ˋ˔ʶˍʽˁʱ ʴʽʰ ˍˇ˄ ʺ˔ˇΦ ʅʹ˃ʶʽ˗˄ˇˎ˄ ˋˍˇʽ˔ʶʾʰ ʰˉˈ ˍʹ˄ ʷˊʶˎ˄ʱ ˍˇˎˌ ˁʰʽ 
˒ˍʽʱ˔˄ˇˎ˄ ʷ˄ʰ ˁʰˍʱ˂ˇʴˇ ˃ʶ ˍˇ˄ ʺ˔ˇ ˍ˖˄ ˃ˇˎˋʽˁ˗˄ ˇˊʴʱ˄˖˄ ˉˇˎ ˍˇˎˌ 
ʰˊʷˋʶʽΦ 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ 3: 
ʅˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰΣ ʰ˒ˇˏ ˍʰ ˉʰʽʵʽʱ ʶʽˋʹʴʹʻˇˏ˄ ˁʰˍʰˋˁʶˎʺ ˇˊʴʱ˄˖˄ ʴʽʰ ˄ʰ 
ʵˇˎ˄ ʰˉˈ ˁˇ˄ˍʱ ˍˇ˄ ʺ˔ˇ ˍ˖˄ ˃ˇˎˋʽˁ˗˄ ˇˊʴʱ˄˖˄ ˃ʶ ʰˉ˂ʱ ˎ˂ʽˁʱΦ ʁʽ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ˋ˔ʹ˃ʰˍʾʸˇˎ˄ о ˇ˃ʱʵʶˌ ˁʰʽ ʰ˒ˇˏ ˁʰˍʰ˂ʺ˅ˇˎ˄ ˋʶ ˃ʽʰ ʶˉʽ˂ˇʴʺ 
ʰ˄ʱ ˇ˃ʱʵʰΣ ˍˇˎ ˇˊʴʱ˄ˇˎ ˉˇˎ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄Φ 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ 4: 
ɰˊʾˋˁˇˎ˄ ̱  h̝ ʰˊʰˁˍʹˊʽˋˍʽˁʱ ̱ ˇˎ ̋ ˔ˇˎ ɹ ʽʰ ˄  h˅ ʶˁʽ˄ʺˋˇˎ˄ ˄  hh ˉˇ˒ʰ˄ʻˇˎ˄ h  ˄
ˍˇ ˈˊʴʰ˄ˇ ˉˇˎ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ ʺ ʹ˔ʶʽˇ ˉˇˎ ʻʰ ˋˎ˄ʵʷʶˍʰʽ ˃ˉˇˊʶʾ ˄ʰ 
ˍˇˉˇʻʶˍʺˋˇˎ˄Φ ɳˉʾˋʹˌ ˁʱ˄ˇˎ˄ ʰ˄ˍʾˋˍˇʽ˔ʹ ʷˊʶˎ˄ʰ ʴʽʰ ˍ ̌ ˉˇˎ ʶʾ˄ʰʽ 
ˍˇˉˇʻʶˍʹ˃ʷ˄ʰ ̱  hˁ ˇˎʵˇˏ˄ʽʰ ˋˍʰ ˋ˔ˇ˂ʶʾʰΦ 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ 5: 
ʁʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˋ˔ʹ˃ʰˍʾʸˇˎ˄ о ˇ˃ʱʵʶˌ ˉˊˇ˔˖ˊˇˏ˄ ˋˍʽˌ ˃ʶˍˊʺˋʶʽˌ 
ʰˉˇˋˍʱˋʶ˖˄Σ ʵʽʰˋˍʱˋʶ˖˄ ˍˇˎ ˔˗ˊˇˎΣ ʾˋ˖ˌ ˁʰʽ ʶˉʾˋˁʶ˕ʹ ˋˍˇ ˋ˔ˇ˂ʶʾˇ ˍˇˎ 
ɮʴˊˇˏΦ 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ : 6 
ʁʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌΣ ʰ˒ˇˏ ˂ʱʲˇˎ˄ ˎˉˈ˕ʹ ˈ˂ʰ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʷ˔ˇˎ˄ 
˃ʶ˂ʶˍʺˋʶʽ ˉˊˇʹʴˇˎ˃ʷ˄˖ˌΣ ʶˍˇʽ˃ʱʸˇ˄ˍʰʽ ʴʽʰ ˍʹ ʻʶʰˍˊʽˁʺ ˉʰˊʱˋˍʰˋʹ ˍˇˎ 
ˋʺ˃ʰ˄ˍˊˇˎΦ ɾʰʻʹˍʷˌ ˃ʶ ˋʺ˃ʰ˄ˍˊˇ ˃ʽʰ ˁʰ˃ˉʱ˄ʰ Σˋʺ˃ʰ˄ˍˊˇ ˃ʶ ˁˇˎʵˇˏ˄ʽ ˁʰʽ 
ˋʺ˃ʰ˄ˍˊˇ ˃ʶ ʷ˄ʰ ˃ˇˎˋʽˁˈ ˈˊʴʰ˄ˇΦ 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ 7 

https://photodentro.edu.gr/v/item/ds/8521/7997


ун 
 

ɼʱʻʶ ˇ˃ʱʵʰΣ ʶˍˇʽ˃ʱʸʶʽ ˍ ̌ ʵʽʰ˒ʹ˃ʽˋˍʽˁˈ spot ʴʽʰ ˍʹ˄ ˋʹ˃ʰˋʾʰ ˍˇˎ 
ˁˇˎʵˇˎ˄ʽˇˏ ˋˍˇ ˋ˔ˇ˂ʶʾˇΣ ˍʹ˄ ʰ˒ʾˋʰ ʴʽʰ ˍˇ ʻʷʰˍˊˇ ˉˇˎ ʻʰ ˉʰʾ˅ˇˎ˄ ˁʰʽ 
ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍˇ ʷˊʴˇ ˍˇˎˌΦ 

 
ɮ˅ʽˇ˂ˈʴʹˋʹ-
ɮ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ 
 
 

ɮ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˁʰʻ˘ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰΣ ˋˎʴʴˊʰ˒ʺ ˃ʽˁˊˇˏ ˋʶ˄ʰˊʾˇˎ 
ʻʶʰˍˊʽˁˇˏ ʷˊʴˇˎΦ 

ʃʰˊˇˎˋʾʰˋʹ-ɮ˄ʰ˒ˇˊʱ-
ɼˇʽ˄ˇˉˇʾʹˋʹ 

ɼʱʻʶ ̌ ˃ʱʵʰ ɻ ʹ˃ʽˇˎˊʴʶʾ ˉʰˊˇˎˋʾʰˋʹ ̀ ˍʹ˄ ̌ ˉˇʾʰ ʁ ˉʶ˅ʹʴʶʾ ̱ ʽˌ ɻ ʽʰʵʽˁʰˋʾʶˌ 
ˉˇˎ ʷ˔ʶʽ ʶ˒ʰˊ˃ˈˋʶʽ ʴʽʰ ˍʹ ʵʽʶˁˉʶˊʰʾ˖ˋʹ ˍˇˎ ʷˊʴˇˎ ˁʰʽ ʰʽˍʽˇ˂ˇʴʶʾ ˍʽˌ 
ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ˂ ˏˋʶʽˌΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ɻ ʽʰ˃ˇʽˊʱʸˇ˄ˍʰʽ ̌  ̔́ ˈ˂ˇʽ ɹ ʽʰ ˄  h̄ ʰʾ˅ˇˎ˄ 
ˍʹ˄ ˉʰˊʱˋˍʰˋʹύ 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



уо 
 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ у 

 
 
 

ʅʋɳɲɹʁ ɾɮɸɶʅɶʅ ɼɮɹ ɲɶɾɹʁʇʄɱɹɼʁʆɶʆɮʅ 
ʃˊˇ˂ʰʲʰʾ˄ˇˎ˃ʶ ˍˇ ˊˇ˂ˈʽ ˍʹˌ ˁʰˍʰˋˍˊˇ˒ʺˌΤ 

 
S T Eng A M Ent 

 χ  χ  δ  χ  χ ἦ 
 

мΦ ʃʶˊʾʴˊʰ˃˃ʰ 

ʆʾˍ˂ˇˌ ʃˊˇ˂ʰʲʰʾ˄ˇˎ˃ʶ ˍˇ ˊˇ˂ˈʽ ˍʹˌ ˁʰˍʰˋˍˊˇ˒ʺˌΤ 

ɼˏˊʽʰ ʶˊ˗ˍʹˋʹ ʺ ʻʷ˃ʰ 
Eˎ ʰʽˋʻʹˍˇˉˇʽˇˏ˃ʶ ˍˇˎˌ ˋˎ˄ˇ˃ʺ˂ʽˁˇˏˌ ˃ʰˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ʴˊʺʴˇˊʹ ˃ˈʵʰ 
ʵʽʰ˒ʶˏʴˇ˄ˍʰˌ ʰˉˈ ʵ˖˃ʱˍʽˇ  

ɶ˂ʽˁʾʶˌΣ ʆʱ˅ʶʽˌ 13-мр ʶˍ˗˄ 

ɲʽʱˊˁʶʽʰ с˔сл˘ 

ʅˎˋ˔ʷˍʽˋʹ ˃ʶ ɮ˄ʰ˂ˎˍʽˁˈ 
ʃˊˈʴˊʰ˃˃ʰ 

ɰʽˇ˂ˇʴʾʰΣ ɱ˂˗ˋˋʰΣ ɾʰʻʹ˃ʰˍʽˁʱΣ ʌʹ˒ʽʰˁˈˌ ɱˊʰ˃˃ʰˍʽˋ˃ˈˌ 

ʃʶˊʾ˂ʹ˕ʹ ɶ ˗ˊʰ ˍʹˌ ˁˊʾˋʹˌ ˉ˂ʹˋʽʱʸʶʽ ˃ʶ ʴˊʺʴˇˊˇˎˌ ˊˎʻ˃ˇˏˌ ˉˊˇˌ ˍʰ ˃ʶˋʱ˄ˎ˔ˍʰΦ 
(https:// youtu.be/B20WmMfrIgg?si=krbyssKnDQ3xz78xύΦ ɮˉˇ˃ʷ˄ˇˎ˄ ˃ˈ˄ˇ 
флϥϥΦ ɸʰ ʲˊˇˏ˃ʶ ˍˊˈˉˇ ˄ʰ ˁʱ˄ˇˎ˃ʶ ˍˇ ˊˇ˂ˈʽ ˄ʰ ˁʽ˄ʶʾˍʰʽ ˉʽˇ ʰˊʴʱ ʺ ʰˁˈ˃ʰ 
ˁʰʽ ˄ʰ ˋˍˊʰ˒ˇˏ˄ ˇʽ ʵʶʾˁˍʶˌ  ˉʾˋ˖Σ ʵʾ˄ˇ˄ˍʰˌ ˁʱˉˇʽʰ ʶ˂ˉʾʵʰ ʴʽʰ ˍˇ ˃ʷ˂˂ˇ˄ 
ˍʹˌ ɱʹˌΤ ʁʽ ˋ˖ˋˍʷˌ ʰˉˇ˒ʱˋʶʽˌ ˃ˉˇˊʶʾ ˄ʰ ˁʱ˄ˇˎ˄ ˍʹ ʵʽʰ˒ˇˊʱΦ ʇˉʱˊ˔ʶʽ 
ʶˉʶʾʴˇˎˋʰ ʰ˄ʱʴˁʹ ˄ʰ ˅ʶ˒ˏʴˇˎ˃ʶ ʰˉˈ ˍʹ˄ ˁʰˍʰˋˍˊˇ˒ʺΦ ɶ ʴˊʺʴˇˊʹ ˃ˈʵʰ 
ˉˊˇˋʻʷˍʶʽ ˋˎ˄ʶ˔˗ˌ ˃ʶʴʱ˂ˇ ʲʱˊˇˌ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Φ ɶ ˍʰ˔ʶʾʰ ˉʰˊʰʴ˖ʴʺ 
˄ʷ˖˄ ˒ʻʹ˄˗˄ ˊˇˏ˔˖˄ ˉˇˎ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰ ˋˍˇˎˌ ˁʰˍʰ˄ʰ˂˖ˍʷˌ ˃ʷˋʰ ˋʶ 
ʶʲʵˇ˃ʱʵʶˌ ʶˉʹˊʶʱʸʶʽ ʰˊ˄ʹˍʽˁʱ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˃ʶ ˉˇ˂˂ˇˏˌ ˍˊˈˉˇˎˌΦ ʁʽ 
˃ʰʻʹˍʷˌ ˋʶ ʰˎˍˈ ˍˇ ˃ʱʻʹ˃ʰ ˋ˔ʶʵʽʱʸˇˎ˄ ˁʰʽ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˍʰ ʵʽˁʱ ˍˇˎˌ 
ʵ˖˃ʱˍʽʰ ʵʽʰ˒ˎʴʺˌ ˃ʶ ˋˁˇˉˈ ˄ʰ ˉˊˇˋˁʰ˂ʷˋˇˎ˄ ˍˇˎˌ ˋˎ˄ˇ˃ʺ˂ʽˁˇˏˌ ˍˇˎˌ ˄ʰ 
ˉʰʾ˅ˇˎ˄Σ ˄ʰ ˃ʱʻˇˎ˄ ˁʰʽ ˄ʰ ˋˁʶ˒ˍˇˏ˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ʴˊʺʴˇˊʹ ˃ˈʵʰΦ ɾʽʰ 
ʲʰˋʽˁʺ ˉˊˇːˉˈʻʶˋʹ ʴʽʰ ˁʱʻʶ ʵ˖˃ʱˍʽˇ ʵʽʰ˒ˎʴʺˌ ˉˇˎ ʰ˄ʰˉˍˏˋˋˇˎ˄ ˇʽ 
˃ʰʻʹˍʷˌ ʶʾ˄ʰʽ ˄ʰ ʶˋˍʽʱˋˇˎ˄ ˋʶ ʴʶʴˇ˄ˈˍʰ ˁʰʽ ʰˊʽʻ˃ˇˏˌ ˉˇˎ ˉˊʱʴ˃ʰˍʽ 
ʶˁˉ˂ʺˋˋˇˎ˄Σ ʻʷˍˇˎ˄ ˎˉˈ ʰ˃˒ʽˋʲʺˍʹˋʹ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ˋˍʱˋʶʽˌ ʴʽʰ ˍˇ ʻʷ˃ʰ 
ˁʰʽ ˇʵʹʴˇˏ˄ ˋʶ ˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ˁʰʽ ʶ˄ʵʶ˔ˈ˃ʶ˄ʹ ʰ˂˂ʰʴʺ ˋˍʱˋʶ˖˄Φ ʁʽ 
˃ʰʻʹˍʷˌ ʶ˄ʻʰˊˊˏ˄ˇ˄ˍʰʽ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˎ˂ʽˁˈ ʰˉˈ ˍˇ ʵʽʰʵʾˁˍˎˇ ˋ˔ʶˍʽˁʱ ˃ʶ 
ˍʹ ʴˊʺʴˇˊʹ ˃ˈʵʰ ˁʰʽ ˄ʰ ʰ˄ʰʸʹˍʺˋˇˎ˄ Ϧʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰ ʴʶʴˇ˄ˈˍʰϦ όfun facts) 
ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˔ˊʺˋʽ˃ʰ ʴʽʰ ˍʹ ˋˎʴʴˊʰ˒ʺ ˁˇˎʾʸ ˉˇˎ ʻʰ ˂ˏˋˇˎ˄ ˇʽ 
ˋˎ˄ˇ˃ʺ˂ʽˁˇʾ ˍˇˎˌ ʴʽʰ ˄ʰ ˅ʶ˒ˏʴˇˎ˄ ʰˉˈ ˍˇ ʵ˖˃ʱˍʽˇΦ ɲʹ˃ʽˇˎˊʴˇˏ˄ ʶˉʾˋʹˌ 
˃ʽʰ ʰ˒ʹʴʹ˃ʰˍʽˁʺ ʴˊʰ˃˃ʺ ʴʽʰ ˄ʰ ˁʱ˄ˇˎ˄ ˍˇ ʵ˖˃ʱˍʽˇ ʵʽʰ˒ˎʴʺˌ ˍˇˎˌ 
ʶ˄ʵʽʰ˒ʷˊˇ˄Φ ʆˇ ˃ʱʻʹ˃ʰ ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽ ˃ʶ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˄ʰ ˉʰˊˇˎˋʽʱʸˇˎ˄ 
ˍʰ ʵ˖˃ʱˍʽʰ ʵʽʰ˒ˎʴʺˌ ˍˇˎˌΦ 

 

 

 



уп 
 

 

нΦ ʃ˂ʰʾˋʽˇ {¢9!a9  
ʅˎ˄ʶˊʴʰˋʾʰ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 
 

ɳˁˉʰʽʵʶˎˍʽˁˈˌ мΥ ɰʽˇ˂ˈʴˇˌ 
ɳˁˉʰʽʵʶˎˍʽˁˈˌ нΥ ɾʰʻʹ˃ʰˍʽˁˈˌ 
ɳˁˉʰʽʵʶˎˍʽˁˈˌ оΥ ɳˁˉʰʽʵʶˎˍʽˁˈˌ ɲʹ˃ˇˍʽˁʺˌ ˃ʶ ʶ˅ʶʽʵʾˁʶˎˋʹ ˋˍʹ ʵʽʵʰˋˁʰ˂ʾʰ 
ˍʹˌ ɱ˂˗ˋˋʰˌΦ 
 
 

оΦ ʅˍˈ˔ˇʽ ˁʰʽ ɾʶʻˇʵˇ˂ˇʴʾʶˌ 
ɾʰʻʹˋʽʰˁˇʾ ˋˁˇˉˇʾ ˁʰʽ 
ˋˍˈ˔ˇʽ 

ʁʽ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰΥ 
1. ɲʽʰˁˊʾ˄ˇˎ˄ ˍʹ ʴˊʺʴˇˊʹ ˃ˈʵʰ ʰˉˈ ˍʹ ʲʽ˗ˋʽ˃ʹ ˃ˈʵʰΦ 
2. ʅˎ˃˃ʶˍʱˋ˔ˇˎ˄ ˋʶ ˋˎʸʺˍʹˋʹ ʶˉʽ˔ʶʽˊʹ˃ʰˍˇ˂ˇʴʾʰˌ ˋ˔ʶˍʽˁʱ ˃ʶ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ʻʷˋʶʽˌκʰˉˈ˕ʶʽˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʰʴˇˊʱ 
ˉˊˇʿˈ˄ˍ˖˄ ʰˉˈ ʵʶˏˍʶˊˇ ˔ʷˊʽ ό˃ʶˍʰ˔ʶʽˊʽˋ˃ʷ˄ʰύΦ  

3. ɮ˄ʰˉˍˏ˅ˇˎ˄ ˃ʽʰ ʰ˒ʹʴʹ˃ʰˍʽˁʺ ʴˊʰ˃˃ʺκˉ˂ˇˁʺΣ ˋ˔ʶˍʽˁʺ ˃ʶ ˍʹ 
ʴˊʺʴˇˊʹ ˃ˈʵʰ όʰ˄ ʶʾ˄ʰʽ ʵˎ˄ʰˍˈ˄ύΣ ʴʽʰ ˍʰ ʵ˖˃ʱˍʽʰ ʵʽʰ˒ˎʴʺˌ ˍˇˎˌΦ 

4. ʅ˔ʶʵʽʱˋˇˎ˄ ˍʰ ʵ˖˃ʱˍʽʰ ʵʽʰ˒ˎʴʺˌ ˍˇˎˌ ˋʶ PowerPoint 
˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˎˉʶˊˋˎ˄ʵʷˋ˃ˇˎˌΦ 

5. ʃʰˊˇˎˋʽʱˋˇˎ˄ ˍʰ ʵ˖˃ʱˍʽʰ ʵʽʰ˒ˎʴʺˌ ˍˇˎˌ 
 

ɾʰʻʹˋʽʰˁʱ ʶˉʰˁˈ˂ˇˎʻʰ ˁʰʽ 
ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ  

ʁʽ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌ: 
мΦ ʰ˅ʽˇ˂ˇʴˇˏ˄ ˁʰʽ ʶˉʰ˄ʶ˅ʶˍʱʸˇˎ˄ ˍʽˌ ʵʽˁʷˌ ˍˇˎˌ ʻʷˋʶʽˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ 
ʴˊʺʴˇˊʹ ˃ˈʵʰΦ 
нΦ ˋ˔ʶʵʽʱʸˇˎ˄ ˁʰʽ ʰ˄ʰˉˍˏˋˋˇˎ˄ ʷ˄ʰ ʵ˖˃ʱˍʽˇ ʵʽʰ˒ˎʴʺˌ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ 
PowerPoint. 
оΦ ʵʽʰ˒ʶˏʴˇˎ˄ ʰˉˈ ˍʰ ʵ˖˃ʱˍʽʰ ˉˇˎ ʷ˔ˇˎ˄ ʰ˄ʰˉˍˏ˅ʶʽ ˇʽ ˋˎ˃˃ʰʻʹˍʷˌ ˍˇˎˌ 
 
 

ʃˊˇh̄ ʰʽˍˇˏ˃ʶ˄ʹ ʴ˄˗ˋʹ 1. ʊˎˋʽˁʱ ˁʰʽ ˕ʹ˒ʽʰˁʱ ʵ˖˃ʱˍʽʰ ʰˉˈʵˊʰˋʹˌ 
2. ʄˇ˂ˈʽ ˍʹˌ ɼʰˍʰˋˍˊˇ˒ʺˌ 
3. PowerPoint ̟ ˌ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ʵ˖˃ʰˍʾ˖˄ ʰˉˈʵˊʰˋʹˌ 
 

ɼʾ˄ʹˍˊʰΣ ˃ʶʻˇʵˇ˂ˇʴʾʰ 
 
ʅˍˊʰˍʹʴʽˁʺ ˎˉˇˋˍʺˊʽ˅ʹ-
ʶ˄ʾˋ˔ˎˋʹ 

ɲʽʶˊʶˎ˄ʹˍʽˁʺ ˁʰʽ ˋˎ˄ʶˊʴʰˍʽˁʺ ˃ʱʻʹˋʹ 
 
ɴ˄ʰ ʲʰˋʽˁˈ ˋˍʺˊʽʴ˃ʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋʶ ʰˎˍˈ ˍˇ ˃ʱʻʹ˃ʰ ʶʾ˄ʰʽ ʷ˄ʰ 
ʵ˖˃ʱˍʽˇ ʰˉˈʵˊʰˋʹˌ ˃ʷˋ˖ PowerPointΣ ˍˇ ˇˉˇʾˇ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ˇ ˋˍˇˎˌ 
˃ʰʻʹˍʷˌ ʴʽʰ ˄ʰ ˉʰʾ˅ˇˎ˄ ˋˍʹ˄ ʰˊ˔ʺ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˍˇˎˌ 
ʲˇʹʻʺˋʶʽ ˄ʰ ˃ʱʻˇˎ˄ ʴʽʰ ˍʹ ʴˊʺʴˇˊʹ ˃ˈʵʰ ˃ʷˋ˖ ˍˇˎ ˉʰʽ˔˄ʽʵʽˇˏ ˁʰʽ ˄ʰ ˍˇˎˌ 
ʶˉʽˍˊʷ˕ʶʽ ˄ʰ ʵˇˎ˄ ˍʽˌ ʵˎ˄ʰˍˈˍʹˍʶˌ ˍˇˎ PowerPoint ˖ˌ ʶˊʴʰ˂ʶʾˇ ˋˍʹ 
ʵʹ˃ʽˇˎˊʴʾʰ ʵ˖˃ʰˍʾ˖˄ ʰˉˈʵˊʰˋʹˌΦ 
 

пΦ ɾʷˋʰ ˁʰʽ ʃˊˇʶˍˇʽ˃ʰˋʾʰ 
ʃˊˇʶˍˇʽ˃ʰˋʾʰΣ ˊˏʻ˃ʽˋʹ 
˔˗ˊˇˎΣ ˋˎ˃ʲˇˎ˂ʷˌ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 

ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ʵʹ˃ʽˇˎˊʴʾʰ ˍˇˎ ʶʽˋʰʴ˖ʴʽˁˇˏ ʵ˖˃ʰˍʾˇˎ ʵʽʰ˒ˎʴʺˌ 
 
 
 

ʃˈˊˇʽΣ ʶˊʴʰ˂ʶʾʰΣ ˎ˂ʽˁʱΣ 
ˋˎ˄ʹ˃˃ʷ˄ʰΣ ʶ˅ˇˉ˂ʽˋ˃ˈˌ 

ʊˇˊʹˍˇʾ ɶκʇ ʴʽʰ ˁʱʻʶ о-п ˉʰʽʵʽʱ 
 
 
 

рΦ ʇ˂ˇˉˇʾʹˋʹ 
ɲʽʵʰˁˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ 
ʵʽʰʵʽˁʰˋʾʶˌΣ ˋˁʷ˕ʶʽˌ 

мΦ ɲˊʰˋˍʹˊʽˈˍʹˍʰ ɳˋˍʾʰˋʹˌ 
ʅʶ ˇ˃ʱʵʶˌ ˍ˖˄ н-о ʰˍˈ˃˖˄Σ ˍʰ ˉʰʽʵʽʱ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋʶ ʷ˄ʰ ˕ʹ˒ʽʰˁˈ 
ʵ˖˃ʱˍʽˇ ʵʽʰ˒ˎʴʺˌΦ ɰˊʾˋˁˇ˄ˍʰʽ ˉʰʴʽʵʶˎ˃ʷ˄ʰ ˋˍʹ˄ ʰˉˇʻʺˁʹ ˃ʽʰˌ ˉʰ˂ʽʱˌ 
ʶˍʰʽˊʶʾʰˌ ˊˇˏ˔˖˄ ˁʰʽ ˉˊˇˋˉʰʻˇˏ˄ ˄ʰ ʰˉˇʵˊʱˋˇˎ˄ ʰˉʰ˄ˍ˗˄ˍʰˌ ˋʶ 
ʶˊ˖ˍʺˋʶʽˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ˁʰʽ ˍʹ ʴˊʺʴˇˊʹ ˃ˈʵʰΦ 
 
2. ɱˊʺʴˇˊʹ ɾˈʵʰ  



ур 
 

ʆʰ ˉʰʽʵʽʱ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ʷ˄ʰ ʲʾ˄ˍʶˇ ʴʽʰ ˍʹ ˃ˈʵʰ ˉˇˎ ˉʰˊˇˎˋʽʱʸʶʽ ˍˇ˄ 
ˍʶˊʱˋˍʽʰ ʰˊ˄ʹˍʽˁˈ ʰ˄ˍʾˁˍˎˉˇ ˍʹˌ ʴˊʺʴˇˊʹˌ ˃ˈʵʰˌ ˋˍʹ ɱˁʱ˄ʰΦ 
 
оΦ ɮʴˇˊʷˌ ɲʶˏˍʶˊˇ ʋʷˊʽ όɾʶˍʰ˔ʶʽˊʽˋ˃ʷ˄ʰύ 
ʁʽ ˃ʰʻʹˍʷˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˃ʽʰ ζinfluencerη ˄ʰ ˃ʽ˂ʱ ʴʽʰ ˍʽˌ ʰʴˇˊʷˌ ʰˉˈ 
ʵʶˏˍʶˊˇ ˔ʷˊʽ ˁʰʽ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʰ ˉʰʽʵʽʱ ˋ˔ˈ˂ʽʰ ˉˇˎ ʷ˔ˇˎ˄ ʰ˄ʰˊˍʹʻʶʾ 
ʴʽʰ ˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʲʾ˄ˍʶˇ ˋˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˃ʷˋˇ ˁˇʽ˄˖˄ʽˁʺˌ ʵʽˁˍˏ˖ˋʹˌΣ 
ʰˉˈ ˈˉˇˎ ˉˊˇʲʱ˂˂ʶˍʰʽ Φ ɮ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ζˎʽˇʻʶˍʺˋˇˎ˄η ˁʰʽ ˄ʰ 
ˎˉˇˋˍʹˊʾ˅ˇˎ˄ ˃ʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʻʷˋʹ ˉˇˎ ˍˇˎˌ ʷ˔ʶʽ ʰ˄ʰˍʶʻʶʾ ʰˉˈ ˍʽˌ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏˌΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʶˉʽ˔ʶʽˊʹ˃ʰˍˇ˂ˇʴʾʰΦ 
 
пΦ ʅ˔ʶʵʾʰˋʹ ˁʰʽ ɮ˄ʱˉˍˎ˅ʹ ˍˇˎ ɲ˖˃ʰˍʾˇˎ ɲʽʰ˒ˎʴʺˌ 
ʁʽ ˃ʰʻʹˍʷˌΣ ˋʶ ˇ˃ʱʵʶˌ ˍ˖˄ о-п ʰˍˈ˃˖˄Σ ʰ˄ʰˉˍˏˋˋˇˎ˄ ˃ʽʰ ʴˊʰ˃˃ʺ 
ʰ˒ʺʴʹˋʹˌ ʴʽʰ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ʵ˖˃ʰˍʾˇˎ ʵʽʰ˒ˎʴʺˌ ˍˇˎˌΦ 
ʋˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍˇ ʵʽʰʵʾˁˍˎˇ ʴʽʰ ˄ʰ ʰ˄ʰʸʹˍʺˋˇˎ˄Σ ˄ʰ ʲˊˇˎ˄ ˁʰʽ ˄ʰ 
ʰ˅ʽˇˉˇʽʺˋˇˎ˄ ζʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰ ʴʶʴˇ˄ˈˍʰη ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ʴˊʺʴˇˊʹ ˃ˈʵʰ ʴʽʰ 
˄ʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ˍʰ ˁˇˎʾʸκʴˊʾ˒ˇˎˌ ˍˇˎˌΦ ʆʷ˂ˇˌΣ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˍʰ ʵ˖˃ʱˍʽʰ 
ʵʽʰ˒ˎʴʺˌ ˍˇˎˌ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ PowerPoint. 
 
рΦ ʃʰˊˇˎˋʾʰˋʹ ˍˇˎ ɲ˖˃ʰˍʾˇˎ ɲʽʰ˒ˎʴʺˌ 
ʁʽ ˃ʰʻʹˍʷˌ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍʰ ʵ˖˃ʱˍʽʰ ʵʽʰ˒ˎʴʺˌ ˉˇˎ ʷ˔ˇˎ˄ ʵʹ˃ʽˇˎˊʴʺˋʶʽ 
ˁʰʽ ˉˊˇˋˁʰ˂ˇˏ˄ ʱ˂˂ʰ ˉʰʽʵʽʱ ˄ʰ ˉʰʾ˅ˇˎ˄Φ 
 

ɮ˅ʽˇ˂ˈʴʹˋʹ-
ɮ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ 

ɲʽʰ˃ˇˊ˒˖ˍʽˁʺ ɮ˅ʽˇ˂ˈʴʹˋʹ ˋˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ˁʱʻʶ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ 
(mentimeter). 
 

ʃʰˊˇˎˋʾʰˋʹ-ɮ˄ʰ˒ˇˊʱ-
ɼˇʽ˄ˇˉˇʾʹˋʹ 

ʆʰ ˉʰʽʵʽʱ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍʰ ʵ˖˃ʱˍʽʰ ʵʽʰ˒ˎʴʺˌ ˍˇˎˌ ˁʰʽ ˉˊˇˋˁʰ˂ˇˏ˄ ʱ˂˂ʰ 
ˉʰʽʵʽʱ ˄ʰ ˉʰʾ˅ˇˎ˄ ˋʶ ʰˎˍʱΦ  
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[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ ф 

 
 

ʅʋɳɲɹʁ ɾɮɸɶʅɶʅ ɼɮɹ ɲɶɾɹʁʇʄɱɹɼʁʆɶʆɮʅΥ 
ʅʋɳɲɹɮʅɾʁʅ ɲɹɮʅʆɶɾɹɼʁʇ ɼɮʆɮɽʇɾɮʆʁʅ 

 
 

S T Eng A M Ent 

 χ  χ  χ  χ  χ Ἠ 
 
мΦ ʃʶˊʾʴˊʰ˃˃ʰ 

 
ʆʾˍ˂ˇˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ɲʽʰˋˍʹ˃ʽˁˇˏ ɼʰˍʰ˂ˏ˃ʰˍˇˌ   

ɮˉˇˋˍˇ˂ʺ Artemis III -  ʃˊˇˌ ˍʹ ʅʶ˂ʺ˄ʹ 
 

ɼˏˊʽʰ ʶˊ˗ˍʹˋʹ ʺ 
ʻʷ˃ʰ 

ɲʽʰˋˍʹ˃ʽˁˈˌ ʅˍʰʻ˃ˈˌ ɼʰˍʱ˂˂ʹ˂ˇˌ ʴʽʰ ʵʽʰʲʾ˖ˋʹ  
 

ɶ˂ʽˁʾʶˌΣ ʆʱ˅ʶʽˌ 14-мр ʶˍ˗˄Σ ɱˎ˃˄ʱˋʽˇ ς ɽˏˁʶʽˇ 
 

ɲʽʱˊˁʶʽʰ ʅˎ˄ˇ˂ʽˁʺ ɲʽʱˊˁʶʽʰΥ с ˗ˊʶˌ 
ʋˊˇ˄ˇʵʽʱʴˊʰ˃˃ʰΥ н ˋˎ˄ʶʵˊʾʶˌ ˍ˖˄ о ˖ˊ˗˄ 
ɲˊʰˋˍʹˊʽˈˍʹˍʶˌΥ ɳʽˋʰʴ˖ʴʺ ˁʰʽ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌΣ ˃ʰʻʹ˃ʰˍʽˁʺ ʲʶ˂ˍʽˋˍˇˉˇʾʹˋʹ ˔˗ˊˇˎΣ 
ˋ˔ʶʵʽʰˋ˃ˈˌ ʵˇ˃˗˄ ˁʰʽ ˁʰˍʰˋˁʶˎʺ ˃ˇ˄ˍʷ˂ˇˎΣ ʵʹ˃ʽˇˎˊʴʾʰ ˁʰʽ ʵˇˁʽ˃ʺ ʹ˂ʶˁˍˊʽˁ˗˄ ˁˎˁ˂˖˃ʱˍ˖˄Σ 
ʶ˄ˋ˖˃ʱˍ˖ˋʹ ˋˎˋˍʹ˃ʱˍ˖˄Σ ˉʰˊˇˎˋʾʰˋʹ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹΦ 

ʅˎˋ˔ʷˍʽˋʹ ˃ʶ 
ɮ˄ʰ˂ˎˍʽˁˈ 
ʃˊˈʴˊʰ˃˃ʰ 

ʅˏ˄ʵʶˋʹ ˃ʶ ɮ˄ʰ˂ˎˍʽˁˈ ʃˊˈʴˊʰ˃˃ʰ 
ɾʰʻʹ˃ʰˍʽˁʱΥ ɱʶ˖˃ʶˍˊʾʰΣ ˔˖ˊʽˁʺ ʰ˄ˍʾ˂ʹ˕ʹΣ ˎˉˇ˂ˇʴʽˋ˃ˇʾ ˈʴˁˇˎ ˁʰʽ ʶˉʽ˒ʱ˄ʶʽʰˌ 
ɾʹ˔ʰ˄ʽˁʺΥ ˍˊʽˋʵʽʱˋˍʰˍʹ ˋ˔ʶʵʾʰˋʹ ˋˍˇ˄ ʹ˂ʶˁˍˊˇ˄ʽˁˈ ˎˉˇ˂ˇʴʽˋˍʺ ˁʰʽ ˋ˔ʶʵʾʰˋʹΣ  
ˁʰˍʰˋˁʶˎʺ ˃ˇ˄ˍʷ˂˖˄Φ 
ɶ˂ʶˁˍˊˇ˂ˇʴʾʰΥ ɰʰˋʽˁʱ ʹ˂ʶˁˍˊʽˁʱ ˁˎˁ˂˗˃ʰˍʰΣ ʰˎˍˇ˃ʰˍʽˋ˃ˇʾ 
ʆʶ˔˄ˇ˂ˇʴʾʰΥ ʋˊʺˋʹ ˍʶ˔˄ʽˁʺˌ ˄ˇʹ˃ˇˋˏ˄ʹˌΦ ʋˊʺˋʹ ʶˊʴʰ˂ʶʾ˖˄ ˁʰʽ ˎ˂ʽˁ˗˄ ʴʽʰ ˁʰˍʰˋˁʶˎʷˌΦ 
ʆʷ˔˄ʶˌΥ ɲʹ˃ʽˇˎˊʴʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ˉʰˊˇˎˋʾʰˋʹ 
 

ʅˎ˄ʶˊʴʱˍʶˌ 
ɳˁˉʰʽʵʶˎˍʽˁˇʾ 

ɼʰʻʹʴʹˍʷˌΥ ɼʰʻʹʴʺˍˊʽʰ ɾʰʻʹ˃ʰˍʽˁ˗˄Σ ɼʰʻʹʴʹˍʺˌ ɾʹ˔ʰ˄ʽˁʺˌΣ ɼʰʻʹʴʹˍʺˌ ɶ˂ʶˁˍˊˇ˂ˇʴʾʰˌΦ 
ʅˎ˄ʶˊʴʱˍʶˌΥ ʆˇˉʽˁˈ makerspaceΣ ˉˊˇ˃ʹʻʶˎˍʺˌ ʹ˂ʶˁˍˊˇ˄ʽˁ˗˄ ʶ˅ʰˊˍʹ˃ʱˍ˖˄Φ 
 

ʃʶˊʾ˂ʹ˕ʹ  ɮˎˍˈ ˍˇ ʷˊʴˇ ʶ˃ˉ˂ʷˁʶʽ ˃ʰʻʹˍʷˌ ɱˎ˃˄ʰˋʾˇˎ -  ɽˎˁʶʾˇˎ ˋˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ˍʹ˄  
ˁʰˍʰˋˁʶˎʺ ʶ˄ˈˌ ˃ˇ˄ˍʷ˂ˇˎ ʵʽʰˋˍʹ˃ʽˁˇˏ ˁʰˍʰ˂ˏ˃ʰˍˇˌ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʰˊ˔ʷˌ ʰˉˈ 
ˍʰ ˃ʰʻʹ˃ʰˍʽˁʱΣ ˍʹ ˃ʹ˔ʰ˄ʽˁʺ ˁʰʽ ˍʹ˄ ʹ˂ʶˁˍˊˇ˂ˇʴʾʰΦ ʅʶ ʵˏˇ ˋˎ˄ʶʵˊʾʶˌΣ ˇʽ ˃ʰʻʹˍʷˌ  
ʲʶ˂ˍʽˋˍˇˉˇʽʺˋˇˎ˄ ˍʹ ʵʽʱˍʰ˅ʹ ˍˇˎ ˁʰˍʰ˂ˏ˃ʰˍˇˌΣ ʻʰ ˁʰˍʰˋˁʶˎʱˋˇˎ˄ ʵˇ˃ʽˁʱ ˃ˇ˄ˍʷ˂ʰΣ                    
ʻʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ˁʰʽ ʻʰ ʵˇˁʽ˃ʱˋˇˎ˄ ʹ˂ʶˁˍˊʽˁʱ ˁˎˁ˂˗˃ʰˍʰ ˁʰʽ ʻʰ ʶ˄ˋ˖˃ʰˍ˗ˋˇˎ˄  
ʰˎˍʱ ˍʰ ˋˍˇʽ˔ʶʾʰ ˋʶ ʷ˄ʰ ˂ʶʽˍˇˎˊʴʽˁˈ ˉˊ˖ˍˈˍˎˉˇΦ 
 

ɮ˄ʰ˒ˇˊʷˌ ɳˁˉʰʽʵʶˎˍʽˁˇʾ ˉˈˊˇʽ ˍʹˌ NASA 
ɳʻʶ˂ˇ˄ˍʷˌ ʴʽʰ ˁʰʻˇʵʺʴʹˋʹ 
 
 
 
 



ут 
 

нΦ ʃ˂ʰʾˋʽˇ {¢9!a9  
ʅˎ˄ʶˊʴʰˋʾʰ 
ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 
 

ɶ ˁʰʻʹʴʺˍˊʽʰ ɾʰʻʹ˃ʰˍʽˁ˗˄ ʻʰ ˁʰʻˇʵʹʴʺˋʶʽ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʱ˂ʴʶʲˊʰˌ 
ˋˍʶˊʶˇ˃ʶˍˊʾʰˌΣ  ˁʰʽ ˃ʰʻʹ˃ʰˍʽˁʺˌ ʲʶ˂ˍʽˋˍˇˉˇʾʹˋʹˌΦ 
ʁ ˁʰʻʹʴʹˍʺˌ ɾʹ˔ʰ˄ʽˁʺˌ ʻʰ ˁʰʻˇʵʹʴʺˋʶʽ ˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ 
ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎΦ 
ʁ ˁʰʻʹʴʹˍʺˌ ɶ˂ʶˁˍˊˇ˂ˇʴʾʰˌ ʻʰ ʶˉʽʲ˂ʷˉʶʽ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˁʰʽ ˍʹ ʵˇˁʽ˃ʺ 
ʹ˂ʶˁˍˊʽˁ˗˄ ˁˎˁ˂˖˃ʱˍ˖˄Φ 
ʅˎ˄ʶˊʴʰˍʽˁʷˌ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ ʴʽʰ ˄ʰ ʶˎʻˎʴˊʰ˃˃ʽˋˍˇˏ˄ ˇʽ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˁʰʽ ˄ʰ ʶ˅ʰˋ˒ʰ˂ʽˋˍʶʾ ˋˎ˄ʶˁˍʽˁʺ ˉʰˊʱʵˇˋʹΦ 
 

STEAME in Life (SiL)  
 

ɳ˒ʰˊ˃ˇʴʺ ˍ˖˄ ʰˊ˔˗˄ ˍˇˎ STEAME ̀ ʶ ʷ˄ʰ ˉˊʰʴ˃ʰˍʽˁˈ ˉˊˈʲ˂ʹ˃ʰΦ 
ɳ˄ʻʰˊˊˏ˄ʶʽ ˍʹ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˃ʱʻʹˋʹ ˁʰʽ ˍʹ ˋˎ˄ʶˊʴʰˋʾʰΦ 
ɳ˄ˋ˖˃ʱˍ˖ˋʹ ʻʶ˖ˊʾʰˌ ˁʰʽ ˉˊʰˁˍʽˁʺˌ ʶ˒ʰˊ˃ˇʴʺˌΦ 
 

ʅ˔ʷʵʽˇ ɲˊʱˋʹˌ 
 

ɼʰʻˇˊʽˋ˃ˈˌ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ˃ʰʻʹˋʽʰˁ˗˄ ˋˍˈ˔˖˄ ˁʰʽ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ 
ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌ ˋˎ˄ʶˊʴʰˍʽˁ˗˄ ˋˎ˄ʰ˄ˍʺˋʶ˖˄Φ 
ʃˊˇʶˍˇʽ˃ʰˋʾʰ ˎ˂ʽˁ˗˄ ˁʰʽ ˉˈˊ˖˄ ʶˁ ˍ˖˄ ˉˊˇˍʷˊ˖˄Φ 
ɮ˄ʱ̱̄ ˎ˅ʹ ˉˊ˖ˍˇˁˈ˂˂˖˄ ʰˋ˒ʰ˂ʶʾʰˌ ˁʰʽ ˋˎ˃ʲˇˎ˂˗˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄Φ 

оΦ ʅˍˈ˔ˇʽ ˁʰʽ ɾʶʻˇʵˇ˂ˇʴʾʶˌ 
ɾʰʻʹˋʽʰˁˇʾ ˋˁˇˉˇʾ ˁʰʽ 
ˋˍˈ˔ˇʽ 
 

¶ ɼʰˍʰ˄ˈʹˋʹ ˁʰʽ ʶ˒ʰˊ˃ˇʴʺ ʴʶ˖˃ʶˍˊʽˁ˗˄ ʰˊ˔˗˄ ʴʽʰ ʲʶ˂ˍʽˋˍˇˉˇʾʹˋʹ 
˔˗ˊˇˎΦ 

¶ ɳˁ˃ʱʻʹˋʹ ˁʰʽ ʶ˅ʱˋˁʹˋʹ ˍʶ˔˄ʽˁ˗˄ ˁʰˍʰˋˁʶˎʺˌ ʵˇ˃˗˄Φ 

¶ ɮˉˈˁˍʹˋʹ ˉˊʰˁˍʽˁʺˌ ʶ˃ˉʶʽˊʾʰˌ ˃ʶ ʲʰˋʽˁʱ ʹ˂ʶˁˍˊʽˁʱ ˁˎˁ˂˗˃ʰˍʰΦ 

¶ ɳ˄ʾˋ˔ˎˋʹ ˇ˃ʰʵʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʶˉʾ˂ˎˋʹˌ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˁʰʽ ʵʶ˅ʽˇˍʺˍ˖˄ 
ˉʰˊˇˎˋʾʰˋʹˌΦ 
 

ɾʰʻʹˋʽʰˁʱ 
ʶˉʰˁˈ˂ˇˎʻʰ ˁʰʽ 
ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ  

¶ ʁʽ ˃ʰʻʹˍʷˌ ʻʰ ˃ˉˇˊˇˏ˄ ˄ʰ ˎˉˇ˂ˇʴʾʸˇˎ˄ ˈʴˁˇˎˌ ˁʰʽ ʶˉʽ˒ʱ˄ʶʽʶˌΦ 

¶ ʁʽ ˃ʰʻʹˍʷˌ ʻʰ ˋ˔ʶʵʽʱˋˇˎ˄ ˁʰʽ ʻʰ ˁʰˍʰˋˁʶˎʱˋˇˎ˄ ʷ˄ʰ ˋˍʰʻʶˊˈ ʵˇ˃ʽˁˈ 
˃ˇ˄ˍʷ˂ˇΦ 

¶ ʁʽ ˃ʰʻʹˍʷˌ ʻʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ˍʰ ˋ˔ʺ˃ʰˍʰ ˋˍˇ 
Tinkercad ˁ ʰʽ ˄ʰ ˍʰ ˋˍʷ˂˄ˇˎ˄ ʴʽʰ оD ̱ ˏˉ˖ˋʹΦ 

¶ ʁʽ ˃ʰʻʹˍʷˌ ʻʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ˂ʶʽˍˇˎˊʴʽˁʱ ʹ˂ʶˁˍˊʽˁʱ ˁˎˁ˂˗˃ʰˍʰ ˃ʶ 
LEDs ˁ ʰʽ ʰ˄ʶ˃ʽˋˍʺˊʶˌΦ 

¶ ʁʽ ˃ʰʻʹˍʷˌ ʻʰ ˉʰˊˇˎˋʽʱˋˇˎ˄ ˍʰ ʷˊʴʰ ˍˇˎˌ ˁʰʽ ʻʰ  ʶˋˍʽʱˋˇˎ˄ ˋˍʹ 
ʵʽʰʵʽˁʰˋʾʰ ˃ʱʻʹˋʹˌΦ 

 
ʃˊˇʰˉʰʽˍˇˏ˃ʶ˄ʹ 
ʴ˄˗ˋʹ 

ɰʰˋʽˁʷˌ ʴ˄˗ˋʶʽˌ ʴʶ˖˃ʶˍˊʾʰˌ ˁʰʽ ʱ˂ʴʶʲˊʰˌΦ 
ɳʽˋʰʴ˖ʴʺ ˋˍʰ ʹ˂ʶˁˍˊʽˁʱ ˁˎˁ˂˗˃ʰˍʰ ˁʰʽ ʰˎˍˇ˃ʰˍʽˋ˃ˈ Φ 
ɳ˅ˇʽˁʶʾ˖ˋʹ ˃ʶ ˍʹ ˔ˊʺˋʹ ʲʰˋʽˁ˗˄ ʶˊʴʰ˂ʶʾ˖˄ ˁʰʽ ˎ˂ʽˁ˗˄Φ 
 

ɼʾ˄ʹˍˊʰΣ ˃ʶʻˇʵˇ˂ˇʴʾʰ 
 
 
 
ʅˍˊʰˍʹʴʽˁʺ ˎˉˇˋˍʺˊʽ˅ʹ-
ʶ˄ʾˋ˔ˎˋʹ 

ʅˏ˄ʵʶˋʹ ˃ʶ ˍˇ˄ ˉˊʰʴ˃ʰˍʽˁˈ ˁˈˋ˃ˇΥ ˋ˔ʶʵʽʰˋ˃ˈˌ ʵʽʰˋˍʹ˃ʽˁˇˏ ˁʰˍʰ˂ˏ˃ʰˍˇˌΦ 
ʃˊʰˁˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʴʽʰ ˄ʰ ʶ˃ˉ˂ʰˁˇˏ˄ ˁʰʽ ˄ʰ ˁʽ˄ʹˍˇˉˇʽʹʻˇˏ˄ ˇʽ 
˃ʰʻʹˍʷˌΦ 
 
ʇˉˇˋˍʺˊʽ˅ʹ ˃ʷˋ˖ ʲʺ˃ʰ-ʲʺ˃ʰ ˇʵʹʴʽ˗˄ ˁʰʽ ˁʰʻˇʵʺʴʹˋʹˌ ʰˉˈ ˍˇˎˌ ˁʰʻʹʴʹˍʷˌΦ 
ɳ˄ʻʱˊˊˎ˄ˋʹ ˍʹˌ ʵʹ˃ʽˇˎˊʴʽˁˈˍʹˍʰˌ ˁʰʽ ˍʹˌ ˁʰʽ˄ˇˍˇ˃ʾʰˌΦ 
 
 
 
 

пΦ ɾʷˋʰ ˁʰʽ ʃˊˇʶˍˇʽ˃ʰˋʾʰ 
ʃˊˇʶˍˇʽ˃ʰˋʾʰΣ ˊˏʻ˃ʽˋʹ 
˔˗ˊˇˎΣ ˋˎ˃ʲˇˎ˂ʷˌ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 

ʃˊˇʶˍˇʽ˃ʰˋʾʰ ʶ˄ˈˌ ˃ʶʴʱ˂ˇˎ ˔˗ˊˇˎ ʶˊʴʰˋʾʰˌ ˃ʶ ˍˊʰˉʷʸʽʰ ʴʽʰ ˇ˃ʰʵʽˁʷˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ 
ɳ˅ʰˋ˒ʱ˂ʽˋʹ ˈˍʽ ˈ˂ʰ ˍʰ ˎ˂ʽˁʱ ˁʰʽ ˍʰ ʶˊʴʰ˂ʶʾʰ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰ ˁʰʽ ˇˊʴʰ˄˖˃ʷ˄ʰΦ 
ɲˇˁʽ˃ʰˋʾʰ ˍ˖˄ ʹ˂ʶˁˍˊʽˁ˗˄ ʶ˅ʰˊˍʹ˃ʱˍ˖˄ ˉˊʽ˄ ʰˉˈ ˍʽˌ ˋˎ˄ʶʵˊʾʶˌΦ 
ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌ ʴʽʰ ˁˇʽ˄ʱ ˉˊˇʲ˂ʺ˃ʰˍʰ όˉΦ˔Φ ˔ʰ˂ʰˊʷˌ ˋˎ˄ʵʷˋʶʽˌ ˋʶ 
ˁˎˁ˂˗˃ʰˍʰύΦ 



уу 
 

 
ʃˈˊˇʽΣ ʶˊʴʰ˂ʶʾʰΣ ˎ˂ʽˁʱΣ 
ˋˎ ˄ʹ˃˃ʷ˄ʰΣ ʶ˅ˇˉ˂ʽˋ˃ˈˌ 

ʇ˂ʽˁʱΥ ʋʰˊˍˈ˄ʽΣ ˁˈ˂˂ʰΣ hot glueΣ ˕ʰ˂ʾʵʽΣ ˔ˊ˖˃ʰˍʽˋˍʱΣ foamboards. 
ɶ˂ʶˁˍˊˇ˄ʽˁʱΥ ɾˉʰˍʰˊʾʶˌΣ LEDsΣ ʰ˄ˍʽˋˍʱˋʶʽˌΣ ˁʰ˂˗ʵʽʰΣ ʵʽʰˁˈˉˍʶˌΣ ˃ʽˁˊˇʾ 
ʰ˄ʶ˃ʽˋˍʺˊʶˌΦ 
ɳ˅ˇˉ˂ʽˋ˃ˇˌΥ оD printerΣ ʹ˂ʶˁˍˊˇ˄ʽˁˇʾ ˎˉˇ˂ˇʴʽˋˍʷˌΦ 
ɳˊʴʰ˂ʶʾʰΥ ʃˇ˂ˏ˃ʶˍˊˇΣ  breadboardsΣ ˁˈ˒ˍʶˌ ˁʰ˂˖ʵʾ˖˄Σ ˉʷ˄ˋʶˌΦ 
ʅˎ˄ʹ˃˃ʷ˄ʰΥ ʊˏ˂˂ʰ ʶˊʴʰˋʾʰˌΣ ʵʽʰʴˊʱ˃˃ʰˍʰ ˇʵʹʴʽ˗˄Φ 
 

ɮˋ˒ʱ˂ʶʽʰ ˁʰʽ ʇʴʶʾʰ 
 

ʃʰˊˇ˔ʺ ˉˊˇˋˍʰˍʶˎˍʽˁ˗˄ ʴˎʰ˂ʽ˗˄ ˁʰʽ ʴʰ˄ˍʽ˗˄Φ 
ɳˉʾʲ˂ʶ˕ʹ ˍʹˌ ˔ˊʺˋʹˌ ʶˊʴʰ˂ʶʾ˖˄ ˁʰʽ ʹ˂ʶˁˍˊʽˁ˗˄ ʶ˅ʰˊˍʹ˃ʱˍ˖˄Φ 
ɳ˅ʰˋ˒ʱ˂ʽˋʹ ˁʰʻʰˊˇˏ ˁʰʽ ˇˊʴʰ˄˖˃ʷ˄ˇˎ ˔˗ˊˇˎ ʶˊʴʰˋʾʰˌ ʴʽʰ ˍʹ˄ ʰˉˇ˒ˎʴʺ 
ʰˍˎ˔ʹ˃ʱˍ˖˄Φ 
 

рΦ ʇ˂ˇˉˇʾʹˋʹ 
ɲʽʵʰˁˍʽˁʷˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ 
ʵʽʰʵʽˁʰˋʾʶˌΣ ˋˁʷ˕ʶʽˌ  

ɲˊʰˋˍʹˊʽˈˍʹˍʰ мΥ ɳʽˋʰʴ˖ʴʺ ˁʰʽ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌ ʷˊʴˇˎΣ ɾʰʻʹ˃ʰˍʽˁʺ 
ʲʶ˂ˍʽˋˍˇˉˇʾʹˋʹ ˔˗ˊˇˎΣ ʅ˔ʶʵʽʰˋ˃ˈˌ ʵˇ˃˗˄ ˁʰʽ ˁʰˍʰˋˁʶˎʺ ˃ˇ˄ˍʷ˂ˇˎΣ 
ɲʹ˃ʽˇˎˊʴʾʰ ˁʰʽ ʵˇˁʽ˃ʺ ʹ˂ʶˁˍˊʽˁ˗˄ ˁˎˁ˂˖˃ʱˍ˖˄ 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ нΥ ɳ˄ˋ˖˃ʱˍ˖ˋʹ ʹ˂ʶˁˍˊʽˁ˗˄ ˁˎˁ˂˖˃ʱˍ˖˄ 
ɲˇˁʽ˃ʷˌ ˁʰʽ ʲʶ˂ˍʽ˗ˋʶʽˌ 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ оΥ ʃˊˇʶˍˇʽ˃ʰˋʾʰ ˉʰˊˇˎˋʾʰˋʹˌ ˁʰʽ ˉʰˊˇˎˋʾʰˋʹ ʶˊʴʰˋʾʰˌ 
 

ɮ˅ʽˇ˂ˈʴʹˋʹ-
ɮ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ  

ɲʽʰ˃ˇˊ˒˖ˍʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˃ʷˋ˖ 
ˉʰˊʰˍʺˊʹˋʹˌ ˁʰʽ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹˌΦ 
ʅˎ˄ˇ˂ʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ʲʱˋʶʽ ˍʹˌ ˍʶ˂ʽˁʺˌ ˉʰˊˇˎˋʾʰˋʹˌ ˁʰʽ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ 
ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎΦ 
ɮˎˍˇʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ʰˉˈ ˋˎ˃˃ʰʻʹˍʷˌ ʴʽʰ ˄ʰ ʶ˄ʻʰˊˊˎ˄ʻʶʾ ʹ 
ʰ˄ʰˋˍˇ˔ʰˋˍʽˁʺ ˁʰʽ ˋˎ˄ʶˊʴʰˍʽˁʺ ˃ʱʻʹˋʹΦ 
 

ʃʰˊˇˎˋʾʰˋ -́ɮ˄ʰ˒ˇˊʱ-
ɼˇʽ˄ˇˉˇʾʹˋʹ  

ʁʽ ˃ʰʻʹˍʷˌ ʻʰ ˁʱ˄ˇˎ˄ ˍʰ ˉʽˇ ˁʱˍ˖Υ 

¶ ʻʰ ʴʾ˄ʶʽ ˋˎ˄ʶʵˊʾʰ ʰ˄ʰˋˍˇ˔ʰˋ˃ˇˏ ʴʽʰ ˄ʰ ˋˎʸʹˍʹʻʶʾ ˍʽ ˂ʶʽˍˇˏˊʴʹˋʶ ˁʰ˂ʱ ˁʰʽ 
ˍʽ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʲʶ˂ˍʽ˖ʻʶʾΦ 

¶ ɸʰ ˉʰˊˇˎˋʽʱˋˇˎ˄ ˍˇ ˄ˇʹˍʽˁˈ ˔ʱˊˍʹ όmind mapύ ˉˇˎ ʷ˔ˇˎ˄ ʵʹ˃ʽˇˎˊʴʺˋʶʽ 
ˁʰʽ ʵʶʾ˔˄ʶʽ ˍʹ ˋˍˊʰˍʹʴʽˁʺ ˍʹˌ ˇ˃ʱʵʰ ˍˇˎˌΣ 

¶ ʻʰ ʶˍˇʽ˃ʱˋˇˎ˄ ʷ˄ʰ PowerPoint ˃ʶ ˈ˂ʰ ˍʰ ʲʺ˃ʰˍʰ ˍʹˌ ʶˊʴʰˋʾʰˌ ˍˇˎˌΣ 
ˉ˂ˇˏˋʽˇ ˋʶ ˒˖ˍˇʴˊʰ˒ʾʶˌΦ  

¶ ʻʰ ˉʰˊˇˎˋʽʱˋˇˎ˄ ˍˇ ˃ˇ˄ˍʷ˂ˇ ˍˇˎ ʵʽʰˋˍʹ˃ʽˁˇˏ ˁʰˍʰ˂ˏ˃ʰˍˇˌΣ ʶ˅ʹʴ˗˄ˍʰˌ ˍʹ 
ʵʽʰʵʽˁʰˋʾʰ ˋ˔ʶʵʽʰˋ˃ˇˏ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎΦ  

¶ ɴˁʻʶˋʹ ˍ˖˄ ˃ˇ˄ˍʷ˂˖˄ ˋʶ ˁˇʽ˄ˈ ˔˗ˊˇ ʴʽʰ ˄ʰ ˍʰ ʵˇˎ˄ ʱ˂˂ˇʽ ˃ʰʻʹˍʷˌ ˁʰʽ 
ˁʰʻʹʴʹˍʷˌΦ 
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ʅʋɳɲɹʁ ɾɮɸɶʅɶʅ ɼɮɹ ɲɶɾɹʁʇʄɱɹɼʁʆɶʆɮʅ 
ɶʋʁʄʇʃɮɿʅɶ ʅʆɶ ʅʋʁɽɹɼɶ ɾʁɿɮɲɮ 

 
S T Eng A M Ent 

 χ  χ  δ  χ  χ  χ
 
мΦ ʃʶˊʾʴˊʰ˃˃ʰ 

ʆʾˍ˂ˇˌ ʆʰ ˄ˍʶˋʽ˃ˉʷ˂ ˁˍˎˉʱ˄ʶ ˁˈˁˁʽ˄ˇΗΗΗ 

ɼˏˊʽʰ ʶˊ˗ˍʹˋʹ ʺ ʻʷ˃ʰ ʆʽ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˁʱ˄ˇˎ˃ʶ ˗ˋˍʶ ˄ʰ ˉʶˊʽˇˊʽˋˍʶʾ ˍˇ ˉˊˈʲ˂ʹ˃ʰ ˉˇˎ 
ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ ʹ ˋ˔ˇ˂ʽˁʺ ˃ˇ˄ʱʵʰ ˁʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ʹ ˉʽˇ ˋˎ˃˒ʷˊˇˎˋʰ 
ˇʽˁˇ˄ˇ˃ʽˁʱ ˂ˏˋʹΤ 

ɶ˂ʽˁʾʶˌΣ ʆʱ˅ʶʽˌ 
11-13 

ɳ˘ ɲʹ˃ˇˍʽˁˇˏ-ɮ˘ ɱˎ˃˄ʰˋʾˇˎ 

ɲʽʱˊˁʶʽʰ 
ф · пл ˂ʶˉˍʱ 

ʅˎˋ˔ʷˍʽˋʹ ˃ʶ ɮ˄ʰ˂ˎˍʽˁˈ 
ʃˊˈʴˊʰ˃˃ʰ 

ɾʰʻʹ˃ʰˍʽˁʱΣ ɳˉʽˋˍʺ˃ʹΣ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ɮʴ˖ʴʺΣ ɱ˂˗ˋˋʰΣ ʆʶ˔˄ˇ˂ˇʴʾʰΣ 
ɳʽˁʰˋˍʽˁʱ όʆʷ˔˄ʹύΣ ɸʷʰˍˊˇ 

ʃʶˊʾ˂ʹ˕ʹ 
ɾʽʰ ˋ˔ˇ˂ʽˁʺ ˃ˇ˄ʱʵʰ ʶ˒ʱˉˍʶˍʰʽ ʶ˄ˈˌ ˃ʶʴʱ˂ˇˎ ʰˎˍˇˁʽ˄ʹˍˈʵˊˇ˃ˇˎ ˈˉˇˎ 

ˉʰˊʰˍʹˊʶʾˍʰʽ ˃ʶʴʱ˂ʹ ˁˎˁ˂ˇ˒ˇˊʽʰˁʺ ˋˎ˃˒ˈˊʹˋʹ ˁʰˍʱ ˍʽˌ ˉˊ˖ʽ˄ʷˌ 

˗ˊʶˌΦ ʁʽ ˃ʰʻʹˍʷˌ ˉˊʷˉʶʽ ˄ʰ ˉˊˇʲ˂ʹ˃ʰˍʽˋˍˇˏ˄ ʴʽʰ ˍʽˌ ˉʽʻʰ˄ʷˌ 

ʶˉʽˉˍ˗ˋʶʽˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ˋˍˇ˄ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ˔˗ˊˇ 

ˍˇˎ ˋ˔ˇ˂ʶʾˇˎΦ ɮˁˇ˂ˇˏʻ˖ˌ ʵʽʶˊʶˎ˄ˇˏ˄ ˍˊˈˉˇˎˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˍˇˎ 

ˉˊˇʲ˂ʺ˃ʰˍˇˌ ˁʰʽ ˉˊˇˍʶʾ˄ˇˎ˄ ˂ˏˋʶʽˌΦ ɾʷˋʰ ʰˉˈ ʵʽʶˊʶˏ˄ʹˋʹ ˕ʱ˔˄ˇˎ˄ 

ˍʹ˄ ˉʽˇ ˋˎ˃˒ʷˊˇˎˋʰ ˇʽˁˇ˄ˇ˃ʽˁʱ ˂ˏˋʹ ˋˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍˇˎ 

ˉˊˇʲ˂ʺ˃ʰˍˇˌΦ ɲʹ˃ʽˇˎˊʴˇˏ˄ ˎ˂ʽˁˈ ˉΦ˔Φ ˉʰˊˇˎˋʽʱˋʶʽˌΣ ʴˊʰ˒ʽˁʷˌ 

ˉʰˊʰˋˍʱˋʶʽˌΣ ʰ˒ʾˋʶˌΣ ʶˉʽˋˍˇ˂ʷˌ ˉˊˇˌ ʰˊ˃ˈʵʽˇ ˎˉˇˎˊʴʶʾˇ ˁʰʽ ˋ˔ˇ˂ʽˁʺ 

ʶ˒ˇˊʶʾʰΣ ˃ʰˁʷˍʰ ˍʹˌ ˋ˔ˇ˂ʽˁʺˌ ˃ˇ˄ʱʵʰˌ ʶ˄ˋ˖˃ʰˍ˗˄ˇ˄ˍʰˌ ˍʽˌ ˂ˏˋʶʽˌ ˁΦʰΦ  

ʆʶ˂ʽˁˈˌ ˋˍˈ˔ˇˌ ʶʾ˄ʰʽ ʹ ˉʰˊˇˎˋʾʰˋʹ ˍˇˎ ˎ˂ʽˁˇˏ ˋʶ ˃ʽʰ ʹ˃ʶˊʾʵʰ ˈˉˇˎ ʻʰ 
ˁʰ˂ʶˋˍˇˏ˄ ˈ˂ˇʽ ˇʽ ʶ˃ˉ˂ʶˁˈ˃ʶ˄ˇʽ ˒ˇˊʶʾˌ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ 
ˍˇˎˌ ˁʰʽ ˉʰˊʱ˂˂ʹ˂ʰ ˍʹ˄ ʰ˄ʱ˂ʹ˕ʹ ʵˊʱˋʹˌ ˁʰʽ ˇʽˁˇ˄ˇ˃ʽˁʺˌ ʶ˄ʾˋ˔ˎˋʹˌ  
ʴʽʰ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˍˇˎ ʷˊʴˇˎΦ 

нΦ ʃ˂ʰʾˋʽˇ {¢9!a9 
ʅˎ˄ʶˊʴʰˋʾʰ 
ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
 

¶ ɳˁˉʰʽʵʶˎˍʽˁˈˌ мΥ ɳɼмπɾʰʻʹ˃ʰˍʽˁˈˌ 

¶ ɳˁˉʰʽʵʶˎˍʽˁˈˌ нΥ ɳɼнπɳˁˉʰʽʵʶˎˍʽˁˈˌ ɲʹ˃ˇˍʽˁʺˌ 

¶ ɳˁˉʰʽʵʶˎˍʽˁˈˌ оΥ ɳɼоπɳˁˉʰʽʵʶˎˍʽˁˈˌ ɲʹ˃ˇˍʽˁʺˌ 

ʂ˂ˇʽ ˇʽ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˋˎ˄ʶˊʴʱˋˍʹˁʰ˄ ˁʰʽ ˋ˔ʶʵʾʰˋʰ˄ ˃ʰʸʾ ˍˇ ʷˊʴˇΦ 

 

STEAME in Life (SiL) 
Organization 

ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ˋˎ˄ʶʾʵʹˋʹΣ ˂ˏˋʶʽˌ ʴʽʰ ˃ʶʾ˖ˋʹ ʹ˔ˇˊˏˉʰ˄ˋʹˌ 
 
 
 
 



фл 
 

оΦ ʅˍˈ˔ˇʽ ˁʰʽ ɾʶʻˇʵˇ˂ˇʴʾʶˌ 
ɾʰʻʹˋʽʰˁˇʾ ˋˁˇˉˇʾ 
ˁʰʽ ˋˍˈ˔ˇʽ 

ʁʽ ˃ʰʻʹˍʷˌ ˁʰʽ ˃ʰʻʺˍˊʽʶˌΥ 

мΦ ʋˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˋˎ˃ʲʰˍʽˁʷˌ ˃ˇ˄ʱʵʶˌ ˃ʷˍˊʹˋʹˌ ˃ʺˁˇˎˌ 

нΦ ɼʰˍʰˋˁʶˎʱʸˇˎ˄ ʴˊʰ˒ʽˁʷˌ ˉʰˊʰˋˍʱˋʶʽˌ  

оΦ ʇˉˇ˂ˇʴʾʸˇˎ˄ ˉʶˊʾ˃ʶˍˊˇ ˁʰʽ ʶ˃ʲʰʵˈ˄ ˇˊʻˇʴ˖˄ʾ˖˄ ˁʰʽ 

ˍʶˍˊʰʴ˗˄˖˄ 

пΦ ɿʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ ˍʽˌ ˉʰˊʰ˃ʷˍˊˇˎˌΣ ˁʰʽ 

ʵʽʰˋˍʱˋʶʽˌ ʶ˄ˈˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˇˏ ʸʹˍʺ˃ʰˍˇˌ  

рΦ ɲʽʶˊʶˎ˄ˇˏ˄ ˁʰʽ ˁʰˍʰʴˊʱ˒ˇˎ˄ ˂ˏˋʶʽˌ ˉʶˊʽˇˊʽˋ˃ˇˏ ˍˇˎ 

ˉˊˇʲ˂ʺ˃ʰˍˇˌ ˍʹˌ ʹ˔ˇˊˏˉʰ˄ˋʹˌΦ 

сΦ ɳˉʽ˔ʶʽˊʹ˃ʰˍˇ˂ˇʴˇˏ˄ ʴʽʰ ˄ʰ ˎˉˇˋˍʹˊʾ˅ˇˎ˄ ˍʽˌ ˂ˏˋʶʽˌ ʴʽʰ 

ˉʶˊʽˇˊʽˋ˃ˈ ˍˇˎ ˉˊˇʲ˂ʺ˃ʰˍˇˌ ˍʹˌ ʹ˔ˇˊˏˉʰ˄ˋʹˌ ˋˍʹ ˋ˔ˇ˂ʽˁʺ 

˃ˇ˄ʱʵʰ 

тΦ ʋˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍʽˌ ˕ʹ˒ʽʰˁʷˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ʴʽʰ ʶˉʾ˂ˎˋʹ 

ˉˊˇʲ˂ʹ˃ʱˍ˖˄Σ ˉʰˊˇˎˋʾʰˋʹ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˁʰʽ ˉʰˊʰʴ˖ʴʺ 

ʷˊʴˇˎΦ  

уΦ ɲʹ˃ʽˇˎˊʴˇˏ˄ ʰ˒ʾˋʰ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˕ʹ˒ʽʰˁˇˏ ʶˊʴʰ˂ʶʾˇˎΣ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰˌ ˍʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ ˉˊˇˁʰ˂ʶʾ ʹ ʹ˔ˇˊˏˉʰ˄ˋʹ 

ˋˍˇ˄ ʱ˄ʻˊ˖ˉˇΦ 

фΦ ɲʽʶˊʶˎ˄ˇˏ˄ ˃ʷˋʰ ʰˉˈ ˍˇ ʵʽʰʵʾˁˍˎˇ ʴʽʰ ʵʽʱ˒ˇˊʶˌ ˍʽ˃ʷˌ 

ʹ˔ˇˉʶˍʰˋ˃ʱˍ˖˄ ˁʰʽ ʹ˔ˇ˃ˇ˄˖ˍʽˁ˗˄ ˎ˂ʽˁ˗˄ ʴʽʰ ʶ˅˖ˍʶˊʽˁˇˏˌ 

ˍˇʾ˔ˇˎˌ ˁʰʽ ʶˉʽ˂ʷʴˇˎ˄ ˍʹ ˉʽˇ ˋˎ˃˒ʷˊˇˎˋʰ ˍʽ˃ʺΦ 

млΦ ʋˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˁ˂ʾ˃ʰˁʰ ˃ʷˍˊʹˋʹˌ ˔ʱˊˍʹ  ʴʽʰ ˎˉˇ˂ˇʴʽˋ˃ˈ 

ˉˊʰʴ˃ʰˍʽˁˇˏ ˃ʺˁˇˎˌ ʰˎˍˇˁʽ˄ʹˍˈʵˊˇ˃ˇˎ 

ммΦ ɳˁ˒ˊʱʸˇˎ˄ ˁʰʽ ʰʽˍʽˇ˂ˇʴˇˏ˄ ʰˉˈ˕ʶʽˌ ʴʽʰ ˍʰ ɻʽˁʱ ˍˇˎˌ ʷˊʴʰ ˁʰʽ ˍʰ 

ʷˊʴʰ ˍ˖˄ ˋˎ˃˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˍˇˎˌ ˃ʷˋʰ ˋʶ ʵʹ˃ˇˁˊʰˍʽˁˈ ˁ˂ʾ˃ʰ  

мнΦ ɿʰ ʴˊʱ˒ˇˎ˄ ʶˉʽˋˍˇ˂ʺ ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ʶˉʽ˔ʶʽˊʹ˃ʰˍˇ˂ˇʴʾʰ 

моΦ ɮ˄ʰˉˍˏˋˋˇˎ˄ ʵʶ˅ʽˈˍʹˍʶˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌΣ ʵʽʰ˂ˈʴˇˎΣ ˋˎ˄ʶˊʴʰˋʾʰˌΣ 

ˋˎ˂˂ˇʴʽˁˈˍʹˍʰˌ ˁʰʽ ˋˎ˃˃ʶˍˇ˔ʽˁˈˍʹˍʰˌ 

 

ɾʰʻʹˋʽʰˁʱ 
ʶˉʰˁˈ˂ˇˎʻʰ ˁʰʽ 
ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ  

1. ɿʰ ʰ˄ˍʽ˂ʹ˒ʻˇˏ˄ ˍˇ ˉˊˈʲ˂ʹ˃ʰ ˉˇˎ ʵʹ˃ʽˇˎˊʴʶʾ ˇ ʻˈˊˎʲˇˌ ˋˍʹ 
ˋ˔ˇ˂ʽˁʺ ˃ˇ˄ʱʵʰ ˁʰʽ ʰ˒ˇˏ ʵʽʶˊʶˎ˄ʺˋˇˎ˄ ˄ʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ 
ʶˉʽˉˍ˗ˋʶʽˌ ʰ˂˂ʱ ˁʰʽ ˂ˏˋʶʽˌΦ 

2. ɿʰ ˁʱ˄ˇˎ˄ ˔ˊʺˋʹ ˕ʹ˒ʽʰˁʺˌ ʶ˒ʰˊ˃ˇʴʺˌ ˃ʷˍˊʹˋʹˌ ˍʹˌ ʷ˄ˍʰˋʹˌ 
ˍˇˎ ʺ˔ˇˎ ˁʰʽ ˄ʰ ˁʰˍʰˋˁʶˎʱˋˇˎ˄ ʴˊʰ˒ʽˁʷˌ ˉʰˊʰˋˍʱˋʶʽˌ ˃ʶ ʲʱˋʹ 
ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʱ ˍˇˎˌΦ 

3. ɿʰ ˋ˔ʶʵʽʱˋˇˎ˄ ʰ˒ʾˋʶˌ  ʺ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ˉʰˊˇˎˋʽʱˋʶʽˌ ʴʽʰ 
ˍʽˌ ʶˉʽˉˍ˗ˋʶʽˌ ˉˇˎ ʷ˔ʶʽ ʹ ʹ˔ˇˊˏˉʰ˄ˋʹ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˍˇˎˌ 
ʰ˄ʻˊ˗ˉˇˎˌΦ  

4. ɿʰ ʵʽʶˊʶˎ˄ʺˋˇˎ˄ ˍʽˌ ˍʽ˃ʷˌ ˉ˗˂ʹˋʹˌ ʹ˔ˇˉʶˍʰˋ˃ʱˍ˖˄ ˁʰʽ 
ʹ˔ˇ˃ˇ˄˖ˍʽˁ˗˄ ˉʱ˄ʶ˂ ˁʰʽ ˄ʰ ʶˉʽ˂ʷ˅ˇˎ˄ ˍˇ ˉʽˇ ˋˎ˃˒ʷˊˇ˄ 
ˇʽˁˇ˄ˇ˃ʽˁʱ ˎ˂ʽˁˈΦ 

5. ɿʰ ˁʰˍʰ˄ˇʺˋˇˎ˄ ˍʹ˄ ʰˉˇˊˊˈ˒ʹˋʹ ˁʰʽ ʰ˄ʱˁ˂ʰˋʹ ˍˇˎ ʺ˔ˇˎ ˈˍʰ˄ 
ˋˎ˄ʰ˄ˍʺˋʶʽ ʵʽʱ˒ˇˊʰ ˎ˂ʽˁʱ  

6. ɿʰ ˎˉˇ˂ˇʴʾˋˇˎ˄ ˍˇ ˋˎ˄ˇ˂ʽˁˈ ˃ʺˁˇˌ ˍˇˎ ʰˎˍˇˁʽ˄ʹˍˈʵˊˇ˃ˇˎ ˁʰʽ 
ˍˇ ˋˎ˄ˇ˂ʽˁˈ ʶ˃ʲʰʵˈ˄ ˍ˖˄ ʶ˅˖ˍʶˊʽˁ˗˄ ˍˇʾ˔˖˄ ˍʹˌ ˋ˔ˇ˂ʽˁʺˌ 
˃ˇ˄ʱʵʰˌ ˇˏˍ˖ˌ ˗ˋˍʶ ˄ʰ ʲˊˇˎ˄ ˍˇ ˋˎ˄ˇ˂ʽˁˈ ˁˈˋˍˇˌ ˍʹˌ 
ʶ˒ʰˊ˃ˇʴʺˌ ˍ˖˄ ˂ˏˋʶ˖˄Φ  

7. ɿʰ ˁʰˍʰˋˁʶˎʱˋˇˎ˄ ˃ʰˁʷˍʰ ˍʹˌ ˋ˔ˇ˂ʽˁʺˌ ˃ˇ˄ʱʵʰˌ ˍˇˉˇʻʶˍ˗˄ˍʰˌ 
ˍʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ˎ˂ʽˁʱ ˋʶ ʰˎˍʺ όˉΦ˔Φ ʹ˔ˇˉʶˍʱˋ˃ʰˍʰΣ 
ʹ˔ˇ˃ˇ˄˖ˍʽˁʱ ˉʱ˄ʶ˂Σ ʵʷ˄ˍˊʰύ 

8. ɿʰ ˋˎ˄ˍʱ˅ˇˎ˄ ʶˉʾˋʹ˃ʹ ʶˉʽˋˍˇ˂ʺ ˉˊˇˌ ʰˊ˃ˈʵʽˇ ˎˉˇˎˊʴʶʾˇ ˁʰʽ 
ˋ˔ˇ˂ʽˁʺ ʶ˒ˇˊʶʾʰ ʴʽʰ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍˇˎ 
ʷˊʴˇˎ ˍˇˎˌΦ 
 



фм 
 

ʃˊˇʰˉʰʽˍˇˏ˃ʶ˄ʹ 
ʴ˄˗ˋʹ 

мΦ ɼʰˍʰˋˁʶˎʺ ʴˊʰ˒ʽˁʺˌ ˉʰˊʱˋˍʰˋʹˌ 

нΦ ɳ˃ʲʰʵˈ˄ ʶˉʽ˒ʱ˄ʶʽʰˌ 

оΦ ɲˇ˃ʺ ʶˉʽˋˍˇ˂ʺˌ όʆˈˉˇˌ ˁʰʽ ˔ˊˈ˄ˇˌΣ ʃˊˇˋ˒˗˄ʹˋʹΣ ʃˊˈ˂ˇʴˇˌΣ 

ɼˎˊʾˇ ʻʷ˃ʰΣ ɳˉʾ˂ˇʴˇˌΣ ɮˉˇ˒˗˄ʹˋʹύ 

пΦ ʋˊʺˋʹ ˕ʹ˒ʽʰˁ˗˄ ˁʽ˄ʹˍ˗˄ ˋˎˋˁʶˎ˗˄ 

 

ɼʾ˄ʹˍˊʰΣ ˃ʶʻˇʵˇ˂ˇʴʾʰ 
 
 
 
 
ʅˍˊʰˍʹʴʽˁʺ 
ˎˉˇˋˍʺˊʽ˅ʹ-ʶ˄ʾˋ˔ˎˋʹ 

ʁʽ ʵʽʵʰˁˍʽˁʷˌ ˃ʷʻˇʵˇʽ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʰˉʰˊˍʾʸʶˍʰʽ ˍˇ ʵʽʵʰˁˍʽˁˈ ˋʶ˄ʱˊʽˇ 

ʶʾ˄ʰʽ ʰˎˍʷˌ ˍʹˌ ˋˎ˄ʶˊʴʰˍʽˁʺˌ ˃ʱʻʹˋʹˌ όŎƻƭƭŀōƻǊŀǝǾŜ ƭŜŀǊƴƛƴƎύΣˍʹˌ 

˃ʱʻʹˋʹˌ ˃ʷˋ˖ ʵʽʶˊʶˏ˄ʹˋʹˌ όƛƴǉǳƛǊȅ ōŀǎŜŘ ƭŜŀǊƴƛƴƎύ ˁʰʽ ˍʹˌ ˃ʱʻʹˋʹˌ 

˃ʷˋ˖ ˁʰˍʰˋˁʶˎʺˌ ʷˊʴˇˎ όtǊƻƧŜŎǘ ōŀǎŜŘ ƭŜŀǊƴƛƴƎύΦ  

ʁʽ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˁʰˍʱ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˍ˖˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ 
ʶˉʽˋˁʷˉˍˇ˄ˍʰʽ ˈ˂ʶˌ ˍʽˌ ˇ˃ʱʵʶˌΣ ˃ʶ ˋˁˇˉˈ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ˍʹ˄ ˉˇˊʶʾʰ 
ʰ˂˂ʱ ˁʰʽ ˍˇ˄ ˍˊˈˉˇ ˂ʶʽˍˇˎˊʴʶʾʰˌ ˍʹˌ ˇ˃ʱʵʰˌ ˉʰˊʷ˔ˇ˄ˍʰˌ ˋˍʹˊʾʴ˃ʰˍʰ 
ˈˉˇˎ ˁʰʽ ˈˍʰ˄ ˔ˊʶʽʱʸʶˍʰʽΦ 
 

пΦ ɾʷˋʰ ˁʰʽ ʃˊˇʶˍˇʽ˃ʰˋʾʰ 
ʃˊˇʶˍˇʽ˃ʰˋʾʰΣ 
ˊˏʻ˃ʽˋʹ ˔˗ˊˇˎΣ 
ˋˎ˃ʲˇˎ˂ʷˌ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 

ɰʰˋʽˁˈ ʻʶ˃ʰˍʽˁˈ ˉ˂ʰʾˋʽˇ ʶʾ˄ʰʽ ʷ˄ʰ ˋʶ˄ʱˊʽˇ ˃ʷˋʰ ʰˉˈ ʷ˄ʰ ˉˊʰʴ˃ʰˍʽˁˈ 
ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˈ ˉˊˈʲ˂ʹ˃ʰ ˉˇˎ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ ˃ʾʰ ˋ˔ˇ˂ʽˁʺ ˃ˇ˄ʱʵʰ ˉˇˎ 
ʶ˒ʱˉˍʶˍʰʽ ʶ˄ˈˌ ˃ʶʴʱ˂ˇˎ ʰˎˍˇˁʽ˄ʹˍˈʵˊˇ˃ˇˎΦ ʁʽ ˃ʰʻʹˍʷˌ ʰ˒ˇˏ 
ʶˊʴʰˋˍˇˏ˄ ˋʶ ˇ˃ʱʵʶˌ ˍ˖˄ п-р ˃ʶ˂˗˄Σ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʶ˄ˍˇˉʾˋˇˎ˄ ˁʰʽ ˄ʰ 
ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ˍˇ ˉˊˈʲ˂ʹ˃ʰΣ ˄ʰ ʲˊˇˎ˄ ˂ˏˋʶʽˌΣ ˄ʰ ʶˉʽ˂ʷ˅ˇˎ˄ ˍʽˌ ˉʽˇ 
ˋˎ˃˒ʷˊˇˎˋʶˌ ˇʽˁˇ˄ˇ˃ʽˁʱ ˂ˏˋʶʽˌ ˁʰʽ ˄ʰ ˍʽˌ ʶ˄ˋ˖˃ʰˍ˗ˋˇˎ˄ ˋʶ ˃ʰˁʷˍʰ 
ˍʹˌ ˋ˔ˇ˂ʽˁʺˌ ˃ˇ˄ʱʵʰˌ ˈˉˇˎ ˁʰʽ ʻʰ ˁʰˍʰˋˁʶˎʱˋˇˎ˄Φ 
 

ʃˈˊˇʽΣ ʶˊʴʰ˂ʶʾʰΣ ˎ˂ʽˁʱΣ 
ˋˎ˄ʹ˃˃ʷ˄ʰΣ 
ʶ˅ˇˉ˂ʽˋ˃ˈˌ 

ɹˋˍˇˋʶ˂ʾʵʶˌ ʶˍʰʽˊʶʽ˗˄ ˉ˗˂ʹˋʹˌ ʹ˔ˇˉʶˍʰˋ˃ʱˍ˖˄ ˁʰʽ ʹ˔ˇ˃ˇ˄˖ˍʽˁ˗˄ 
ˎ˂ʽˁ˗˄ ʴʽʰ ˋˎ˂˂ˇʴʺ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽ˃ʷˌ ˉ˗˂ʹˋʹˌΣ ˕ʹ˒ʽʰˁʷˌ 
ˁʽ˄ʹˍʷˌ ˋˎˋˁʶˎʷˌΣ ˕ʹ˒ʽʰˁʱ ʶˊʴʰ˂ʶʾʰ όexcel, google forms, PowerPoint, 
Canva, Sound Metre, Jamovi, Gemini AI, Gamma AI, Kahoot ˁ ΦʰΦύΣ ˔ʰˊˍˈ˄ʽΣ 
plexiglassΣ ˎ˂ʽˁʱ ʸ˖ʴˊʰ˒ʽˁʺˌΣ ʹ˔ˇ˃ˇ˄˖ˍʽˁʺ ˉˇ˂ˎˋˍʶˊʾ˄ʹ ˁΦʰΦ 
 

рΦ ʇ˂ˇˉˇʾʹˋʹ 
ɲʽʵʰˁˍʽˁʷˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ 
ʵʽʰʵʽˁʰˋʾʶˌΣ ˋˁʷ˕ʶʽˌ 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ м  

ʰύ ʆˇ ˉˊˈʲ˂ʹ˃ʰ 

ʃʰˊˇˎˋʽʱʸʶˍʰʽ ˒˖ˍˇʴˊʰ˒ʾʰ ʰˉˈ ˍˇ ƎƻƻƎƭŜ ŜŀǊǘƘ ̋  ƎƻƻƎƭŜ ƳŀǇ ˃ ʽʰˌ 

ˋ˔ˇ˂ʽˁʺˌ ˃ˇ˄ʱʵʰˌ όɼɰ˘ ɲʹ˃ˇˍʽˁˈ ɽʶ˃ʶˋˇˏύ ˉˇˎ ʶ˒ʱˉˍʶˍʰʽ 

ʰˎˍˇˁʽ˄ʹˍˈʵˊˇ˃ˇˎ ˁʰʽ ˇ ˃ʰʻʹˍʷˌ ˋˎʸʹˍˇˏ˄ ˋˍʹ˄ ˇ˃ʱʵʰ ˍˇˎˌ ʴʽʰ ˍˇ ˉʽˇ 

ˉˊˈʲ˂ʹ˃ʰ ˉʽʻʰ˄ˈ˄ ˄ʰ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˁʰʽ ˁʰˍʰʴˊʱ˒ˇˎ˄ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍˇˎˌΦ  

ʲύɮ˅ʽˇ˂ˈʴʹˋʹ ˉˊˇʲ˂ʺ˃ʰˍˇˌ 

ɲʾ˄ʶˍʰʽ ˍˇ ˒ˏ˂˂ˇ ʶˊʴʰˋʾʰ м ˈˉˇˎ ˎˉʱˊ˔ʶʽ ʹ ˁʱˍˇ˕ʹ ˍʹˌ ˋ˔ˇ˂ʽˁʺˌ 

˃ˇ˄ʱʵʰˌΦ ʅʶ ˁʱʻʶ ˉ˂ʶˎˊʱ ˍˇˎ ˋ˔ʶʵʾˇˎ ˎˉʱˊ˔ʶʽ vw ŎƻŘŜ ̍ ˉˇˎ ˃ʶ ˍʹ 

ˋʱˊ˖ˋʹ ˉʰˊʱʴʶˍʰʽ ʺ˔ˇˌ ˉˇˎ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍˇ˄ ˉˊʰʴ˃ʰˍʽˁˈ ʻˈˊˎʲˇ 

ˉˇˎ ˎˉʱˊ˔ʶʽ ˋˍˇ˄ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ˔˗ˊˇΦ ɱʾ˄ʶˍʰʽ ˃ʷˍˊʹˋʹ ˍʹˌ ʷ˄ˍʰˋʹˌ ˍˇˎ 

ˁʱʻʶ ʺ˔ˇˎ ˃ʶ ˍʹ ˕ʹ˒ʽʰˁʺ ʶ˒ʰˊ˃ˇʴʺ {ƻǳƴŘ aŜǘǊŜΦ ɮˁˇ˂ˇˏʻ˖ˌ 

ˁʰˍʰʴˊʱ˒ˇˎ˄ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˁʰʽ ʵʹ˃ʽˇˎˊʴˇˏ˄ ʴˊʰ˒ʽˁʷˌ ˉʰˊʰˋˍʱˋʶʽˌ 

ό9ȄŎŜƭ ̋ WŀƳƻǾƛύ  

ʴύ ɹˋˍˇʶ˅ʶˊʶˏ˄ʹˋʹ ʴʽʰ ʶˉʽˉˍ˗ˋʶʽˌ ˁʰʽ ˂ˏˋʶʽˌ 

ʁʽ ˃ʰʻʹˍʷˌ ˃ʷˋʰ ʰˉˈ ʽˋˍˇʶ˅ʶˊʶˏ˄ʹˋʹ ʺ ˔ˊʺˋʹ ˕ʹ˒ʽʰˁ˗˄ ʶˊʴʰ˂ʶʾ˖˄ ʆɿΣ 

ʶ˄ˍˇˉʾʸˇˎ˄ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ ʵʹ˃ʽˇˎˊʴʶʾ ʹ ʹ˔ˇˊˏˉʰ˄ˋʹ ˋˍʹ˄ ˎʴʶʾʰ ʰ˂˂ʱ  

ˁʰʽ ˂ˏˋʶʽˌ ʴʽʰ ˉʶˊʽˇˊʽˋ˃ˈ ˍʹˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˋˍˇ 

˒ˏ˂˂ˇ ʶˊʴʰˋʾʰˌ н ˁʰʽ ʰˁˇ˂ˇˏʻ˖ˌ ʵʹ˃ʽˇˎˊʴˇˏ˄ ʰ˒ʾˋʶˌ ˋˍˇ ˕ʹ˒ʽʰˁˈ 

ʶˊʴʰ˂ʶʾˇ /ŀƴǾŀ ˃ʶ ˍʹ˄ ˉʽˇ ˉʱ˄˖ ʻʶ˃ʰˍˇ˂ˇʴʾʰΦ 



фн 
 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ н ς ɹˋˍˇʶ˅ʶˊʶˏ˄ʹˋʹ  ʶˍʰʽˊʶʽ˗˄ ˉ˗˂ʹˋʹˌ 

ʹ˔ˇˉʶˍʰˋ˃ʱˍ˖˄ ˁʰʽ ʹ˔ˇ˃ˇ˄˖ˍʽˁ˗˄ ˎ˂ʽˁ˗˄ ʴʽʰ ˋˎ˂˂ˇʴʺ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ 

ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽ˃ʷˌ ˉ˗˂ʹˋʹˌ ʰˎˍ˗˄ 

ʁʽ ˃ʰʻʹˍʷˌ ʵʽʶˊʶˎ˄ˇˏ˄ ˃ʷˋʰ ʰˉˈ ˍˇ ʵʽʰʵʾˁˍˎˇ ʴʽʰ ʵʽʱ˒ˇˊʶˌ ˍʽ˃ʷˌ 

ʹ˔ˇˉʶˍʰˋ˃ʱˍ˖˄ ˁ ʰʽ ʹ˔ˇ˃ˇ˄˖ˍʽˁ˗˄ ˎ˂ʽˁ˗˄ ʴʽʰ ʶ˅˖ˍʶˊʽˁˇˏˌ ˍˇʾ˔ˇˎˌ ˁʰʽ 

ʶˉʽ˂ʷʴˇˎ˄ ˍʹ ˉʽˇ ˋˎ˃˒ʷˊˇˎˋʰ ˍʽ˃ʺΦ   

ɮˁˇ˂ˇˏʻ˖ˌ ˎˉˇ˂ˇʴʾʸˇˎ˄ ˍˇ ˋˎ˄ˇ˂ʽˁˈ ˉˊʰʴ˃ʰˍʽˁˈ ˃ʺˁˇˌ ˍˇˎ 

ʰˎˍˇˁʽ˄ʹˍˈʵˊˇ˃ˇˎ ό˃ʶ ʲʱˋʹ ˍʹ ˁ˂ʾ˃ʰˁʰ ˍˇˎ ˔ʱˊˍʹύ ˉˇˎ ʶ˒ʱˉˍʶˍʰʽ ˍʹˌ 

ˋ˔ˇ˂ʽˁʺˌ ˃ˇ˄ʱʵʰˌ ˁʰʽ ˍˇ ˋˎ˄ˇ˂ʽˁˈ ʶ˃ʲʰʵˈ˄ ˍ˖˄ ʶ˅˖ˍʶˊʽˁ˗˄ ˍˇʾ˔˖˄ ˍˇˎ 

ˋ˔ˇ˂ʽˁˇˏ ˁˍʽˊʾˇˎ  ˇˏˍ˖ˌ ˗ˋˍʶ ˄ʰ ʲˊˇˎ˄ ˍˇ ˋˎ˄ˇ˂ʽˁˈ ˁˈˋˍˇˌ ˍ˖˄ ˎ˂ʽˁ˗˄ 

ˉˇˎ ʶˉʷ˂ʶ˅ʰ˄Φ  

ɲˊʰˋˍʹˊʽˈˍʹˍʰ о ς ɳˉʽˋˍˇ˂ʺ ˉˊˇˌ ʰˊ˃ˈʵʽˇ ˎˉˇˎˊʴʶʾˇ ˁʰʽ ʱ˂˂ˇˎˌ 

ʶ˃ˉ˂ʶˁˈ˃ʶ˄ˇˎˌ ˒ˇˊʶʾˌ 

ʁʽ ˃ʰʻʹˍʷˌ ʶˍˇʽ˃ʱʸˇˎ˄ ʶˉʽˋˍˇ˂ʷˌ ˉˊˇˌ ˍʽˌ ʰˊ˃ˈʵʽʶˌ ʰˊ˔ʷˌ όʇˉˇˎˊʴʶʾˇ 

ɾʶˍh˒ ˇˊ˗˄ ɳˉʽˁˇʽ˄˖˄ʽ˗˄ ˁʰʽ ɴˊʴ˖˄Σ ɲʹ˃ʰˊ˔ʶʾˇΣ ʅ˔ˇ˂ʽˁʺ ɳ˒ˇˊʶʾʰΣ 

ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ˇˊʴʰ˄˗ˋʶʽˌύ ˇʽ ˇˉˇʾʶˌ ʶ˄ʹ˃ʶˊ˗˄ˇˎ˄ ʴʽʰ ˍʹ 

ˋˇʲʰˊˈˍʹˍʰ ˍˇˎ ˉˊˇʲ˂ʺ˃ʰˍˇˌ ˁʰʽ ʸʹˍ˗˄ˍʰˌ ˇˎˋʽʰˋˍʽˁʺ ʶ˃ˉ˂ˇˁʺ ʴʽʰ 

ˉʶˊʽˇˊʽˋ˃ˈ ˍˇˎΦ ʅˍʽˌ ʶˉʽˋˍˇ˂ʷˌ ˇʽ ˇˉˇʾʶˌ ʰˉˇˋˍʷ˂˂ˇ˄ˍʰʽ ˃ʶ ʹ˂ʶˁˍˊˇ˄ʽˁˈ 

ˍʰ˔ˎʵˊˇ˃ʶʾˇ ʶˉʽˋˎ˄ʱˉˍˇ˄ˍʰʽ ˈ˂ʰ ˍʰ ʰˊ˔ʶʾʰ ˍʹˌ ˃ʷ˔ˊʽ ˍˈˍʶ ʵˊʱˋʹˌ ˍ˖˄ 

˃ʰʻʹˍ˗˄ ό˃ʶˍˊʺˋʶʽˌΣ ʴˊʰ˒ʽˁʷˌ ˉʰˊʰˋˍʱˋʶʽˌΣ ʰ˒ʾˋʶˌ ˁΦʰΦύ ʰ˂˂ʱ ˁʰʽ ʹ  

ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʹ ˂ˏˋʹ ˃ʶ ˍˇ ˁˈˋˍˇˌ ʰˎˍʺˌΦ ό˄ʰ ʵ˖ ˉ˖ˌ ˃ˉˇˊʶʾ ˄ʰ 

ʶ˄ˋ˖˃ʰˍ˖ʻʶʾ ˍˇ ƎŜƳƛƴƛ !Lύ 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ п όˋˍˇ˄ ʶ˂ʶˏʻʶˊˇ ˔ˊˈ˄ˇύ ς ɳˁˉʰʽʵʶˎˍʽˁˈ ɸʷʰˍˊˇ ς 

ɲʾ˄ʶˍʰʽ ˋˍˇˎˌ ˃ʰʻʹˍʷˌ ʻʶʰˍˊʽˁˈ ˁʶʾ˃ʶ˄ˇΣ ˍˇ ˇˉˇʾˇ ˇʽ ˃ʰʻʹˍʷˌ ˁʰʽ 

˃ʰʻʺˍˊʽʶˌ ʻʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˁʰʽ ʻʰ ʵˊʰ˃ʰˍˇˉˇʽʺˋˇˎ˄ ˁʰˍʱ ˍˇ˄ ʶ˂ʶˏʻʶˊˇ 

ˍˇˎˌ ˔ˊˈ˄ˇΦ ɮ˒ˇˏ ˍˇ ˇˉˍʽˁˇʴˊʰ˒ʺˋˇˎ˄Σ ʶˍˇʽ˃ʱʸˇˎ˄ ʷ˄ʰ ʲʾ˄ˍʶˇ ˉˇˎ ʻʰ 

ˉʰˊˇˎˋʽʱˋˇˎ˄ ˍʹ˄ нʹ ˃ʷˊʰΦ ʅˍˇ ʻʶʰˍˊʽˁˈ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ 

ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ ʵʹ˃ʽˇˎˊʴʶʾ ʹ ʹ˔ˇˊˏˉʰ˄ˋʹ ˋʶ ˃ʽʰ ˋ˔ˇ˂ʽˁʺ ˃ˇ˄ʱʵʰΣ ˇʽ 

ˍˊˈˉˇʽ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʺˌ ˍˇˎˌ ˁʰʻ˗ˌ ˁʰʽ ˇʽ ʷ˄˄ˇʽʶˌ ˍʹˌ ʰˉˇˊˊˈ˒ʹˋʹˌ ˁʰʽ 

ʰ˄ʱˁ˂ʰˋʹˌ ˍˇˎ ʺ˔ˇˎΦ  

ɲˊʰˋˍʹˊʽˈˍʹˍʰ р ς ɲʹ˃ʽˇˎˊʴʾʰ ˃ʰˁʷˍʰˌ ˋ˔ˇ˂ʽˁʺˌ ˃ˇ˄ʱʵʰˌ ˃ʶ ˍʹ˄ 

ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʹˌ ˂ˏˋʹˌ 

ʁʽ ˃ʰʻʹˍʷˌ ˁʰˍʰˋˁʶˎʱʸˇˎ˄ ˃ʰˁʷˍʰ ˍʹˌ ˋ˔ˇ˂ʽˁʺˌ ˃ˇ˄ʱʵʰˌ ˍˇˉˇʻʶˍ˗˄ˍʰˌ 

ˋʶ ʰˎˍʺ ʹ˔ˇˉʶˍʱˋ˃ʰˍʰ ˁʰˍʱ ˃ʺˁˇˌ ˍˇˎ ʰˎˍˇˁʽ˄ʹˍˈʵˊˇ˃ˇˎ όǇƭŜȄƛƎƭŀǎǎύΣ 

ʹ˔ˇ˃ˇ˄˖ˍʽˁʱ ˉʱ˄ʶ˂ ˋˍʹ˄ ʶ˅˖ˍʶˊʽˁʺ ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ˋ˔ˇ˂ʽˁˇˏ ˁˍʽˊʾˇˎ 

όˉˇ˂ˎˋˍʶˊʾ˄ʹύ ˁΦʰΦ  

ɮ˅ʽˇ˂ˈʴʹˋʹ-
ɮ˄hˍˊˇ˒ˇʵˈˍʹˋʹ 

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ʶʾ˄ʰʽ ˋˎ˄ˍˊʷ˔ˇˎˋʰ ˋʶ ˁʱʻʶ ˒ʱˋʹ ˁʰʽ ʵˊʰˋˍʹˊʽˈˍʹˍʰΦ ʁʽ 
˃ʰʻʹˍʷˌ ˃ʶ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍ˖˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˁʰʽ ʴʾ˄ʶˍʰʽ ˋˎʸʺˍʹˋʹ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ʰˎˍ˗˄  ˋˍʹ˄ 
ˇ˂ˇ˃ʷ˂ʶʽʰ ˍʹˌ ˍʱ˅ʹˌΦ ʁ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˁʰˍʱ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ̱ ˖˄ 
ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ʶˉʽˋˁʷˉˍʶˍʰʽ ˈ˂ʶˌ ˍʽˌ ˇ˃ʱʵʶˌΣ ˃ʶ ˋˁˇˉˈ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋʶʽ 
ˍʹ˄ ˉˇˊʶʾʰ ʰ˂˂ʱ ˁʰʽ ˍˇ˄ ˍˊˈˉˇ ˂ʶʽˍˇˎˊʴʶʾʰˌ ˍʹˌ ˇ˃ʱʵʰˌ ˉʰˊʷ˔ˇ˄ˍʰˌ 
ˋˍʹˊʾʴ˃ʰˍʰ ˈˉˇˎ ˁʰʽ ˈˍʰ˄ ˔ˊʶʽʱʸʶˍʰʽΦ ʆʷ˂ˇˌ ˇʽ ˃ʰʻʹˍʷˌ ˋˎ˃ˉ˂ʹˊ˗˄ˇˎ˄ 
ʷ˄ʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˉˇˎ ʶˍˇʽ˃ʱˋˍʹˁʶ ˋˍˇ ƎƻƻƎƭŜ ŦƻǊƳΣ ˃ʶ 
ˋˁˇˉˈ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ˇʽ ʾʵʽˇʽ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍ˖˄ ˋˍˈ˔˖˄ ˁʰʽ ˍʹ˄ ʶˊʴʰˋʾʰ 
ˍˇˎˌ ˃ʷˋʰ ˋˍʹ˄ ˇ˃ʱʵʰ 
 

ʃʰˊˇˎˋʾʰˋʹ-
ɮ˄ʰ˒ˇˊʱ-ɼˇʽ˄ˇˉˇʾʹˋʹ 

ʃʰˊˇˎˋʾʰˋʹ ʵˊʱˋʹˌ 

ʁʽ ˃ʰʻʹˍʷˌ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˃ʽʰ ˉʰˊˇˎˋʾʰˋʹ ˋˍˇ tƻǿŜǊtƻƛƴǘ ̋  ˋˍˇ DŀƳƳŀ !L ˃ ʶ 

ˍʽˌ ˒ʱˋʶʽˌ ˍʹˌ ʵˊʱˋʹˌ ˍˇˎˌ ˃ʶ ˋˁˇˉˈ ˄ʰ ʶ˄ʹ˃ʶˊ˗ˋˇˎ˄ ˍˇˎˌ ʶ˃ˉ˂ʶˁˈ˃ʶ˄ˇˎˌ 

˒ˇˊʶʾˌ ˋʶ ʹ˃ʶˊʾʵʰ ˉˇˎ ʻʰ ʵʽˇˊʴʰ˄˖ʻʶʾ ˋˍˇ ˋ˔ˇ˂ʶʾˇΦ ɳˉʾˋʹˌ ʶˍˇʽ˃ʱʸˇˎ˄ 

ˉˊˈˋˁ˂ʹˋʹ ʴʽʰ ˍʹ˄ ʶ˄ ˂ˈʴ˖ ʹ˃ʶˊʾʵʰ ˋʶ ˕ʹ˒ʽʰˁˈ ʶˊʴʰ˂ʶʾˇ όˉΦ˔Φ /ŀƴǾŀύ 



фо 
 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ мм 

     
 

ʅʋɳɲɹʁ ɾɮɸɶʅɶ ɼɮɹ ɲɶɾɹʁʇʄɱɹɼʁʆɶʆɮʅ 
ɼʰ˂ˇˁʰʽˊʽ˄ʷˌ ʵʽʰˁˇˉʷˌ ˋˍʹ˄ ɼˏˉˊˇ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍ˖˄ ʁ˂ˎ˃ˉʽʰˁ˗˄ ɮʴ˗˄˖˄  

 
 

S T Eng A M Ent 

 δ  χ  δ  χ  χ ἦ 
 
1. ʃʶˊʾʴˊʰ˃˃ʰ 

 
ʆʾˍ˂ˇˌ ɼʰ˂ˇˁʰʽˊʽ˄ʷˌ ʵʽʰˁˇˉʷˌ ˋˍʹ˄ ɼˏˉˊˇ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍ˖˄ ʁ˂ˎ˃ˉʽʰˁ˗˄ 

ɮʴ˗˄˖˄ ˉˇˎ ʻʰ ˋˎ˄ʵʽˇˊʴʰ˄˖ʻˇˏ˄ 
ɼˏˊʽʰ ʶˊ˗ˍʹˋʹ ʺ ɸʷ˃ʰ ɾˉˇˊˇˏ˄ ˇʽ ʰ˔ˊʹˋʽ˃ˇˉˇʾʹˍʶˌ ʶˁˍʱˋʶʽˌ ˋʶ ʵʽʱ˒ˇˊʶˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ 

ɼˏˉˊˇˎ ˄ʰ ʰ˅ʽˇˉˇʽʹʻˇˏ˄ ʴʽʰ ˍʹ ˒ʽ˂ˇ˅ʶ˄ʾʰ ˇ˂ˎ˃ˉʽʰˁ˗˄ ʰʻ˂ʹ˃ʱˍ˖˄ 
ʶ˄ˍˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˇˏΣ ʶ˄˗ ˇʽ ʶˉʽˋˁʷˉˍʶˌ ʻʰ ˃ˉˇˊˇˏ˄ ˄ʰ ˋˎ˄ʵˎʱˋˇˎ˄ 
ˍʽˌ ʵʽʰˁˇˉʷˌ ˍˇˎˌΤ 
 

ɶ˂ʽˁʾʶˌΣ ʆʱ˅ʶʽˌΣ Χ 9-16 
 

  

ɲʽʱˊˁʶʽʰΣ 
ʋˊˇ˄ˇʵʽʱʴˊʰ˃˃ʰΣ 
ɲˊʰˋˍʹˊʽˈˍʹˍʶˌ 
 

с ˗ˊʶˌ у ϝ пр ˂ʶˉˍʱ  р ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ 

ʅˎˋ˔ʶˍʽˋ˃ˈˌ ˃  ʁ
ɮ˄ʰ˂ˎˍʽˁˈ ʃˊˈʴˊʰ˃˃ʰ 
 
 

ʆˇˎˊʽˋˍʽˁʺ ɱʶ˖ʴˊʰ˒ʾʰΣ ɳʽˋʰʴ˖ʴʺ ˋˍʹ ɰʽˇ˃ʹ˔ʰ˄ʾʰ ʆˇˎˊʽˋ˃ˇˏΣ 
ɯ˂ʴʶʲˊʰΣ ʃˇˋˇˋˍʱΣ ɮ˄ʰ˂ˇʴʾʶˌΣ ɹˋˍˇˊʾʰ ˍʹˌ ɼˏˉˊˇˎΣ PowerPoint/story 
mapsΣ ʶˉʶ˅ʶˊʴʰˋʾʰ ʲʾ˄ˍʶˇ 

ʅˎ˄ʶˊʴʱˍʶˌ 
ɳˁˉʰʽʵʶˎˍʽˁˇʾ 

ɳˁˉʰʽʵʶˎˍʽˁˈˌ ɾʷˋʹˌ ɳˁˉʰʾʵʶˎˋʹˌ όʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰύΣ 
ɳˁˉʰʽʵʶˎˍʽˁˈˌ ɾʷˋʹˌ ʆʶ˔˄ʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌ όɳˉʽˋʽˍʽˋˍʽˁʱ 
ɳˉʰʴʴʷ˂˃ʰˍʰύΣ ɳˁˉʰʽʵʶˎˍʽˁˈˌ ɾʷˋʹˌ ɳˁˉʰʾʵʶˎˋʹˌ όɾʰʻʹ˃ʰˍʽˁˈˌύΣ 

 
ʃʶˊʾ˂ʹ˕ʹ 

 
ʁʽ ˃ʰʻʹˍʷˌ ʶ˅ʶˍʱʸˇˎ˄ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʰ˅ʽˇˉˇʾʹˋʹˌ ˉʶˊʽˇ˔˗˄ ˋʶ 
ʵʽʱ˒ˇˊʶˌ ʶˉʰˊ˔ʾʶˌ ˍʹˌ ɼˏˉˊˇˎ ʴʽʰ ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʹ ˍ˖˄ ʁ˂ˎ˃ˉʽʰˁ˗˄ 
ɮʴ˗˄˖˄ ˋˍˇ ʃʰˊʾˋʽΣ ˒ʽ˂ˇ˅ʶ˄˗˄ˍʰˌ ˇ˂ˎ˃ˉʽʰˁʱ ʰʻ˂ʺ˃ʰˍʰ ˋʶ ˄ʷʶˌ 
ʶʴˁʰˍʰˋˍʱˋʶʽˌΦ ɲʹ˃ʽˇˎˊʴˇˏ˄ ˉʰˁʷˍʰ ʵʽʰˁˇˉ˗˄ ˃ʶ ˍˇ˄ ˃ʷʴʽˋˍˇ ʰˊʽʻ˃ˈ 
ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˋˍʽˌ ˇˉˇʾʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˇʽ ʶˉʽˋˁʷˉˍʶˌΦ 
ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʰ˄ʰˉˍˏˋˋˇˎ˄ ʷ˄ʰ ˉˊˇ˖ʻʹˍʽˁˈ ʲʾ˄ˍʶˇ ʴʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ 
ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˋˍˇˎˌ ˍˇˎˊʾˋˍʶˌΣ ˁʰʻ˗ˌ ˁʰʽ ˃ʽʰ ʰ˒ʾˋʰ ˁʰʽ ˃ʽʰ 
ˉʰˊˇˎˋʾʰˋʹΦ 

  

2. ʃ˂ʰʾˋʽˇ STEAME 
ʅˎ˄ʶˊʴʰˋʾʰ 
ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 
 

мˇˌ ʶˁˉʰʽʵʶˎˍʽˁˈˌ όʆмύ ς ɳˁˉʰʽʵʶˎˍʺˌ ɳˉʰʴʴʶ˂˃ʱˍ˖˄ ʆˇˎˊʽˋ˃ˇˏ 
ɲʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ʻʶ˃ʶ˂ʽ˖ʵ˗˄ ʰˊ˔˗˄ ʵʹ˃ʽˇˎˊʴʾʰˌ ˍˇˎˊʽˋˍʽˁ˗˄ ˉʰˁʷˍ˖˄Φ 
 
нˇˌ ʶˁˉʰʽʵʶˎˍʽˁˈˌ όʆнύ ς ɼʰʻʹʴʹˍʺˌ ɾʰʻʹ˃ʰˍʽˁ˗˄ 
ɲʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ʶ˄˄ˇʽ˗˄ ˍ˖˄ ʰ˄ʰ˂ˇʴʽ˗˄ ˁʰʽ ˉˇˋˇˋˍ˗˄Φ ʅˍˈ˔ˇˌ ʶʾ˄ʰʽ ˇ 
ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍʹˌ ˉʽˇ ˇʽˁˇ˄ˇ˃ʽˁʺˌ ˍʽ˃ˇ˂ˈʴʹˋʹˌ ʴʽʰ ˍʰ ˉʰˁʷˍʰΦ 
 



фп 
 

оˇˌ ʶˁˉʰʽʵʶˎˍʽˁˈˌ όʆоύ ς ɼʰʻʹʴʹˍʺˌ ʅ˔ʶʵʾˇˎ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌ 
ɲʹ˃ʽˇˎˊʴʾʰ ʰ˒ʽˋ˗˄Σ ˉʰˊˇˎˋʽʱˋʶ˖˄κstory maps ˁʰʽ ʵʽʰ˒ʹ˃ʾˋʶ˖˄ ʴʽʰ 
ˍʹ˄ ˍʹ˂ʶˈˊʰˋʹΦΦ 
 

STEAME ˋˍʹ˄ 
ˁʰʻʹ˃ʶˊʽ˄ʺ ʸ˖ʺΦ  
 

ɲʽʰ˔ʶʾˊʽˋʹ ʁʽˁˇ˄ˇ˃ʽˁ˗˄ ʃˈˊ˖˄ 
ʁˊʴʱ˄˖ˋʹ ɲʽʰˁˇˉ˗˄ 

ʁˊʴʱ˄˖ˋʹ 
ɲʽʰ˃ˈˊ˒˖ˋʹ ʅ˔ʶʵʾˇˎ 
ɲˊʱˋʶ˖ˌ  

ʅʆɮɲɹʁ IΥ ʃˊˇʶˊʴʰˋʾʰ ʰˉˈ ˍʹ˄ ˉ˂ʶˎˊʱ ɳɼм ˁʰʽ ɳɼн ώɰɶɾɮʆɮ м-оϐΣ ˁʰʽ 

ʅʆɮɲɹʁ II: ɲʽʰ˃ˈˊ˒˖ˋʹ ʅ˔ʶʵʾˇˎ ɲˊʱˋʶ˖ˌ ώʃˊˇʶˍˇʽ˃ʰˋʾʰ ɰɶɾɮʆʍɿ 
1-нϐ ʰˉˈ ˍˇˎˌ ˍˊʶʽˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌΦ 

ʅʆɮɲɹʁ IIΥ ɲʽʰ˃ˈˊ˒˖ˋʹ ʅ˔ʶʵʾˇˎ ɲˊʱˋʶ˖ˌ ώʇ˂ˇˉˇʾʹˋʹ ɰɶɾɮʆʍɿ о-
ммϐΧ ɶ ˎˉˇˋˍʺˊʽ˅ʹΣ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ʰˉˈ ˍˇˎˌ 
ˁʰʻʹʴʹˍʷˌ ʶʾ˄ʰʽ 

ˋˎ˄ˍˊʷ˔ˇˎˋʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˎ˂ˇˉˇʾʹˋʹˌ ˍ˖˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˁʰʽ 
ˈ˔ʽ ˃ˈ˄ˇ ˍˇˎ ˍʶ˂ʽˁˇˏ ʰˉˇˍʶ˂ʷˋ˃ʰˍˇˌΦ 

ʅʆɮɲɹʁ IIΥ ɲʽʰ˃ˈˊ˒˖ˋʹ ʅ˔ʶʵʾˇˎ ɲˊʱˋʶ˖ˌ ώʇ˂ˇˉˇʾʹˋʹ ɰɶɾɮʆʍɿ о-
ммϐΧ 

ɮ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ʰˉˈ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˍ˖˄ 
ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˍˇˎ ʅ˔ʶʵʾˇˎ ɾʱʻʹˋʹˌΦ 

ʅʆɮɲɹʁ ɹɹΥ ɲʽʰˍˏˉ˖ˋʹ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ʰˉˈ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˁʰʽ 
ˁʰʻˇʵʺʴʹˋʹ ʰˉˈ ˍˇˎˌκˍʽˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ όɰɶɾɮʆɮ мн-14). 
ɳ˄ʵʽʱ˃ʶˋˇˌ ʷ˂ʶʴ˔ˇˌ ʰˉˈ 

ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ˁʰʽ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˉˊˇˌ ˍˇˎˌκˍʽˌ 
˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌ όɰɶɾɮ мрύ 

ʅʆɮɲɹʁ IIΥ ɳˉʰ˄ʱ˂ʹ˕ʹ ʲʹ˃ʱˍ˖˄ р ς ммΣ ʰ˄ ˔ˊʶʽʱʸʶˍʰʽΣ ʶ˅ʰʴ˖ʴʺ 
ˍʶ˂ʽˁ˗˄ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ ˁʰʽ ˁˇʽ˄ˇˉˇʾʹˋʺ ˍˇˎˌ όɰɶɾɮʆɮ мс ς 18). 

 
3. ʅˍˈ˔ˇʽ ˁ ʰʽ ɾʶʻˇʵˇ˂ˇʴʾʶˌ 
ɾʰʻʹˋʽʰˁˇʾ ̀ ˁˇˉˇʾ ˁ ʰʽ 
ˋˍˈ˔ˇʽ 
 

1. ɿʰ ˇˊʴʰ˄˗ˋˇˎ˄ ˍˇˎˊʽˋˍʽˁʱ ˉʰˁʷˍʰΣ ʵʾ˄ˇ˄ˍʰˌ ˉˊˇˍʶˊʰʽˈˍʹˍʰ 
ˋˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍʹˌ ɼˏˉˊˇˎ ˖ˌ ˍˇˎˊʽˋˍʽˁˇˏ ˉˊˇˇˊʽˋ˃ˇˏΦ 

2. ɿʰ ʶˉʽ˂ˏˋˇˎ˄ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˉˇˋˇˋˍʱ 
όˁʷˊʵˇˌ ˁʰʽ ʸʹ˃ʾʰύΦ 

3. ɿʰ ˋˎ˂˂ʷ˅ˇˎ˄ ˁʰʽ ˄ʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ʵʶʵˇ˃ʷ˄ʰ 
˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʵʽʱ˒ˇˊʶˌ ˃ʶʻˈʵˇˎˌΣ ˈˉ˖ˌ ˉʰˊʰˍʺˊʹˋʹ ˁʰʽ 
˃ʷˍˊʹˋʹκˁʰˍʰʴˊʰ˒ʺΦ 

4. ɿʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋˇˎ˄ ʷˊʶˎ˄ʰ ʰʴˇˊʱˌΣ ˄ʰ ʶˉʶ˅ʶˊʴʰˋˍˇˏ˄ 
ˇʽˁˇ˄ˇ˃ʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˁʰʽ ˄ʰ ʲʴʱ˂ˇˎ˄ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰΦ 

 

ɾʰʻʹˋʽʰˁʱ 
ʶˉʰˁˈ˂ˇˎʻʰ ˁʰʽ 
ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
 

1. ʁʽˁˇ˄ˇ˃ʽˁʺ ˃ʶ˂ʷˍʹ ˍ˖˄ ˍˇˎˊʽˋˍʽˁ˗˄ ˉʰˁʷˍ˖˄Φ 
2. ɾʶ˂ʷˍʹ ˍʹˌ ˋˁˇˉʽ˃ˈˍʹˍʰˌ ˍ˖˄ ˎˉˇʵˇ˃˗˄ ʴʽʰ ʷ˄ʰ ˍʷˍˇʽˇ ʷˊʴˇ 
˃ʶ ʲʱˋʹ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌΦ 

3. ɲʹ˃ʽˇˎˊʴʾʰ ʰ˒ʽˋ˗˄Σ ˍʹ˂ʶˇˉˍʽˁ˗˄ ʵʽʰ˒ʹ˃ʾˋʶ˖˄ ˁʰʽ 
ˉʰˊˇˎˋʽʱˋʶ˖˄Φ 

 
ʃˊˇʰˉʰʽˍˇˏ˃ʶ˄ʹ 
ˉˊˇˎˉʱˊ˔ˇˎˋʰ ɹ ˄˗ˋʹ  

ʃˊʱ˅ʶʽˌ ˃ʶ ˁ˂ʱˋ˃ʰˍʰΣ ɮ˄ʰ˂ˇʴʾʰ ʵˏˇ ˈ˃ˇʽ˖˄ ˃ʶʴʶʻ˗˄ ʶˁ˒ˊʰˋ˃ʷ˄˖˄ 
ˋˍʹ˄ ʾʵʽʰ ˃ˇ˄ʱʵʰ ˃ʷˍˊʹˋʹˌΣ ɮ˄ʰ˂ˇʴʾʶˌ ˁʰʽ ˇʽ ʽʵʽˈˍʹˍʷˌ ˍˇˎˌΣ 
PowerPointΣ ɳ˒ʰˊ˃ˇʴʷˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ʲʾ˄ˍʶˇΣ ɱʶ˖ʴˊʰ˒ʾʰ ˍʹˌ ɼˏˉˊˇˎ 

  



фр 
 

ɼʾ˄ʹˍˊʰΣ ˃ʶʻˇʵˇ˂ˇʴʾʰΣ 
ˋˍˊʰˍʹʴʽˁʺΣ 
ˎˉˇˋˍʺˊʽ˅ʹ- ʁ ˄ʽˋ˔ˎˋʹ 

ɲʽʶˊʶˎ˄ʹˍʽˁʺ ʃˊˇˋʷʴʴʽˋʹΣ ɮˍˇ˃ʽˁʺ ʶˊʴʰˋʾʰ ˁʰʽ ʁ˃ʰʵʽˁʺ ʶˊʴʰˋʾʰ 
 
 
 

4. ɾʷˋʰ ˁ ʰʽ ʃˊˇʶˍˇʽ˃ʰˋʾʰ 
ʃˊˇʶˍˇʽ˃ʰˋʾʰΣ ʄˏʻ˃ʽˋʹ 
˔˗ˊˇˎΣ 
ʅˎ˃ʲˇˎ˂ʷˌ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 
 

ɶ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ˉʷ˄ˍʶ ˉˎ˂˗˄˖˄Σ ʻʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ʰˉˈ ˍˇ˄ 
ɳˁˉʰʽʵʶˎˍʽˁˈ м όʆмύΦ ɶ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ʶ˄˄ˇʽ˗˄ ˍ˖˄ ʰ˄ʰ˂ˇʴʽ˗˄ ˁʰʽ 
ˉˇˋˇˋˍ˗˄Σ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ˍʽ˃ˇ˂ˈʴʹˋʹ ˍ˖˄ ˉʰˁʷˍ˖˄Σ ʻʰ ʵʽʶ˅ʰ˔ʻʶʾ ʰˉˈ ˍˇ˄ 
ɳˁˉʰʽʵʶˎˍʽˁˈ н όʆнύΦ ɶ ʵʹ˃ʽˇˎˊʴʾʰ ˁʰʽ ˁʰˍʰˋˁʶˎʺ ˍʹ˂ʶˇˉˍʽˁˇˏ ˋˉˇˍΣ 
ˉʰˊˇˎˋʾʰˋʹˌ PowerPoint, story map ˁ ʰʽ ʰ˒ʽˋ˗˄ ʻʰ ʰ˄ʰ˂ʹ˒ʻʶʾ ʰˉˈ ˍˇ˄ 
ɳˁˉʰʽʵʶˎˍʽˁˈ о όʆоύΦ ɶ ˎˉˇˋˍʺˊʽ˅ʹ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍˇˎ 
ˁˈˋˍˇˎˌ ˎ˂ˇˉˇʾʹˋʹˌ ˍ˖˄ ˉʰˁʷˍ˖˄ ʻʰ ˉʰˊʷ˔ʶˍʰʽ ʰˉˈ ˍˇˎˌ 
ɳˁˉʰʽʵʶˎˍʽˁˇˏˌ мΣ н ˁʰʽ оΦ 
 

ʃˈˊˇʽΣ ɳˊʴʰ˂ʶʾʰΣ ʇ˂ʽˁʱΣ 
ʅˎ˄ʹ˃˃ʷ˄ʰΣ ɳ˅ˇˉ˂ʽˋ˃ˈˌ 
 

¶ ʇ˂ʽˁʱ ʴʽʰ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ʰ˒ʽˋ˗˄ 

¶ ʇˉˇ˂ˇʴʽˋˍʺˌ όGoogle, PowerPoint, story mapsΣ ʶ˒ʰˊ˃ˇʴʷˌ 
ʶˉʶ˅ʶˊʴʰˋʾʰˌ ʲʾ˄ˍʶˇ ˁʰʽ ʶʽˁˈ˄ʰˌύ 

¶ Smartphone (story mapsΣ ʶ˒ʰˊ˃ˇʴʷˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ʲʾ˄ˍʶˇύ 

¶ ʊˏ˂˂ʰ ʶˊʴʰˋʾʰˌ 
 

ɮˋ˒ʱ˂ʶʽʰ ˁ ʰʽ ˎ ʴʶʾʰ 
 

ɾʷˍˊʰ ɮˋ˒ʰ˂ʶʾʰˌ ˋˍʰ ɳˊʴʰˋˍʺˊʽʰ ʅ˔ʶʵʾˇˎ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌ 

5. ʇ˂ˇˉˇʾʹˋʹ 
ɲʽʵʰˁˍʽˁʷˌΣ 
ɲˊʰˋˍʹˊʽˈˍʹˍʶˌΣ 
ɲʽʰʵʽˁʰˋʾʶˌΣ 
ʅˁʷ˕ʶʽˌ 

ɲˊʰˋˍʹˊʽˈˍʹˍʰ мΥ ʁ˃ʰʵʽˁʺ-ʅˎ˄ʶˊʴʰˍʽˁʺ ɲˊʰˋˍʹˊʽˈˍʹˍʰ όʁ˃ʱʵʶˌ ˍ˖˄ 
р ˃ʰʻʹˍ˗˄ύ 
ʁʽ ˃ʰʻʹˍʷˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˃ʶ ˍʹ ˋʹ˃ʰʾʰ ˍʹˌ ɳ˂˂ʱʵʰˌ ˁʰʽ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ 
ˉ˂ʹˁˍˊˇ˂ˇʴʺˋˇˎ˄ ˍʹ˄ ˉˊ˗ˍʹ ˂ʷ˅ʹ ˉˇˎ ˍˇˎˌ ʷˊ˔ʶˍʰʽ ˋˍˇ ˃ˎʰ˂ˈ ˈˍʰ˄ 
ʰˁˇˏ˄ ˍʹ ˂ʷ˅ʹ Ϧɳ˂˂ʱʵʰϦ ˋʶ ˃ʽʰ ʶ˒ʰˊ˃ˇʴʺ ˁʽ˄ʹˍˇˏΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ 
ˍˇˉˇʻʶˍˇˏ˄ ˍʹ˄ ɳ˂˂ʱʵʰ ˋʶ ʷ˄ʰ˄ ˔ʱˊˍʹΦ ɶ ʾʵʽʰ ʵʽʰʵʽˁʰˋʾʰ ʰˁˇ˂ˇˎʻʶʾˍʰʽ 
ˁʰʽ ʴʽʰ ˍʹ ɱʰ˂˂ʾʰΦ ɴˉʶʽˍʰΣ ʴˊʱ˒ˇˎ˄ ˍʽ ˋˎ˄ʵʷʶʽ ˍʽˌ ʵˏˇ ˔˗ˊʶˌ όˉˇˎ ˇʵʹʴʶʾ 
ˋˍˇˎˌ ʁ˂ˎ˃ˉʽʰˁˇˏˌ ɮʴ˗˄ʶˌύΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʶʽˋʱʴʶˍʰʽ ʹ ɼˏˉˊˇˌ ˋˍʹ˄ 
ʶ˅ʾˋ˖ˋʹΣ ˁʰʽ ˇʽ ˃ʰʻʹˍʷˌ ˋˁʷ˒ˍˇ˄ˍʰʽ ˉ˗ˌ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ˋˎ˃ʲʱ˂ʶʽΦ ʁʽ 
˃ʰʻʹˍʷˌ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ ʷˊʶˎ˄ʰ ˋˍˇ ʵʽʰʵʾˁˍˎˇ ʴʽʰ ˍˇˎˌ 
ˉˊˇːˉˇ˂ˇʴʽˋ˃ˇˏˌ ˍ˖˄ ʁ˂ˎ˃ˉʽʰˁ˗˄ ɮʴ˗˄˖˄ ˁʰʽ ʰ˅ʽˇ˂ˇʴˇˏ˄ ʰ˄ ʹ 
ɼˏˉˊˇˌ ˃ˉˇˊʶʾ ˄ʰ ˍˇˎˌ ˒ʽ˂ˇ˅ʶ˄ʺˋʶʽΣ ˁʰʽ ʰ˄ ˈ˔ʽΣ ˉ˗ˌ ˃ˉˇˊʶʾ ˄ʰ 
ˋˎ˄ʵʽˇˊʴʰ˄˗ˋʶʽ ˃ʶ ˔ʰ˃ʹ˂ˈˍʶˊˇ ˁˈˋˍˇˌ. 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ нΥ ʁ˃ʰʵʽˁʺ-ʅˎ˄ʶˊʴʰˍʽˁʺ ɲˊʰˋˍʹˊʽˈˍʹˍʰ όʁ˃ʱʵʶˌ ˍ˖˄ 
р ˃ʰʻʹˍ˗˄ύ 
ʁʽ ˃ʰʻʹˍʷˌ ʻʰ ˂ʱʲˇˎ˄ ʷ˄ʰ˄ ˍˇˉˇʴˊʰ˒ʽˁˈ ˔ʱˊˍʹ ˁʱʻʶ ˉʶˊʽˇ˔ʺˌ ˉˇˎ ʻʰ 
˃ˉˇˊˇˏˋʶ ʵˎ˄ʹˍʽˁʱ ˄ʰ ˒ʽ˂ˇ˅ʶ˄ʺˋʶʽ ʷ˄ʰ ʁ˂ˎ˃ˉʽʰˁˈ ʱʻ˂ʹ˃ʰΣ ˃ʰʸʾ ˃ʶ ˃ʽʰ 
ʶˉʽ˂ˇʴʺ ʰˉˈ ˍˊʾʰ ʰʻ˂ʺ˃ʰˍʰΦ 
ʁʽ ˃ʰʻʹˍʷˌ ʻʰ ʶˊʶˎ˄ʺˋˇˎ˄ ˍʰ ˍˊʾʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʰʻ˂ʺ˃ʰˍʰ ˁʰʽ ʻʰ 
ˉˊˇˋʵʽˇˊʾˋˇˎ˄ ˍˇ ˉʽˇ ˁʰˍʱ˂˂ʹ˂ˇ ʱʻ˂ʹ˃ʰ ʴʽʰ ˁʱʻʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ 
ˉʶˊʽˇ˔ʺΦ ʁʽ ˉˊˇˍʱˋʶʽˌ ˍˇˎˌ ʻʰ ʲʰˋʾʸˇ˄ˍʰʽ ˁʰʽ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ 
ʵʽʱ˒ˇˊʶˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɼˏˉˊˇˎ ˉˇˎ ʶʾ˄ʰʽ ˁʰˍʱ˂˂ʹ˂ʶˌ ʴʽʰ ˍʹ ˒ʽ˂ˇ˅ʶ˄ʾʰ 
˃ʶˊʽˁ˗˄ ʰˉˈ ˍʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʁ˂ˎ˃ˉʽʰˁʱ ʰʻ˂ʺ˃ʰˍʰ όʅʷˊ˒ʽ˄ʴˁΣ 
ʰ˄ʰˊˊʾ˔ʹˋʹΣ ʴˁˇ˂˒Σ ʽˉˉʰˋʾʰΣ ʽˋˍʽˇˉ˂ˇˀʰΣ ˁʰ˄ˈ-ˁʰʴʽʱˁΣ ˁ˖ˉʹ˂ʰˋʾʰΣ 
ˉˇʵʹ˂ʰˋʾʰΣ ˎʵʰˍˇˋ˒ʰʾˊʽˋʹΣ ˁΦ˂ˉΦύΦ 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ оΥ ʁ˃ʰʵʽˁʺ-ˋˎ˄ʶˊʴʰˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ όˇ˃ʱʵʶˌ р 
˃ʰʻʹˍ˗˄ύ 
ʁ ɳɼм ˉʰˊˇˎˋʽʱʸʶʽ ˍˇˎˌ р ˉˎ˂˗˄ʶˌ ˋˍˇˎˌ ˇˉˇʾˇˎˌ ˋˍʹˊʾʸʶˍʶ ʹ 
ˍˇˎˊʽˋˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹ ˃ʽʰˌ ˉʶˊʽˇ˔ʺˌ 

¶ ɾʶˍʰ˒ˇˊʽˁʱ ˃ʷˋʰΦ ʆʰ ʵʽʱ˒ˇˊʰ ˃ʷˋʰ ˉˇˎ ʵʽʰʻʷˍʶʽ ʹ ˔˗ˊʰ ˃ʰˌ 
ˁʰʽ ˍʰ ˇˉˇʾʰ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ ʴʽʰ ˍʹ˄ ʱ˒ʽ˅ʹ ˁʰʽ ˍʽˌ 
˃ʶˍʰ˒ˇˊʷˌ ˍˇˎˌ 



фс 
 

¶ ʋ˗ˊˇʽ ʵʽʰ˃ˇ˄ʺˌΦ ʂ˂ˇʽ ˇʽ ˉʽʻʰ˄ˇʾ ˔˗ˊˇʽ ˇʽ ˇˉˇʾˇʽ ˃ˉˇˊˇˏ˄ ˄ʰ 
˒ʽ˂ˇ˅ʶ˄ʺˋˇˎ˄ ʶˉʽˋˁʷˉˍʶˌ 

¶ ʊʰʴʹˍˈ ˁʰʽ ˉˇˍʱΦ ʂ˂ʶˌ ˇʽ ʶˉʽ˂ˇʴʷˌ ˇʽ ˇˉˇʾʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ 
ˁʰ˂ˏ˕ˇˎ˄ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍ˖˄ ʶˉʽˋˁʶˉˍ˗˄ ʴʽʰ ˒ʰʴʹˍʱ ˁʰʽ ˉˇˍʱ ˁʰʽ 
ˉˇˎ ʾˋ˖ˌ ˄ʰ ʰ˄ʰʵʶʾ˅ˇˎ˄ ˁʰʽ ˍʹ˄ ˁˇˎ˂ˍˇˏˊʰ ˍˇˎ ˉˊˇˇˊʽˋ˃ˇˏ 

¶ ʅ́ ˃ʶʾʰ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌΦ ʆʰ ʵʽʱ˒ˇˊʰ ˋʹ˃ʶʾʰ ʶˁʶʾ˄ʰ ˉˇˎ ˇʽ 
ʶˉʽˋˁʷˉˍʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˉʽˋˁʶ˒ˍˇˏ˄ ˋˍˇ˄ ˉˊˇˇˊʽˋ˃ˈ ˁʰʽ ˉˇˎ 
ʻʰ ˍˇˎˌ ʵ˗ˋˇˎ˄ ˃ˇ˄ʰʵʽˁʷˌ ʶ˃ˉʶʽˊʾʶˌ ʰˉˈ ˍˇ˄ ˉˊˇˇˊʽˋ˃ˈ 

¶ ɲˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉˇˎ ˉˊˇˋ˒ʷˊʶʽ ˇ ˉˊˇˇˊʽˋ˃ˈˌ ˂ˈʴˇ ˍˇˎ 
ˁ˂ʾ˃ʰˍˇˌ ʹ ˍʹˌ ˃ˇˊ˒ˇ˂ˇʴʾʰˌ ʹ ˒ˎˋʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍˇˎ 
ˁʰʽ ˋˍʽˌ ˇˉˇʾʶˌ ˇʽ ʶˉʽˋˁʷˉˍʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ  ˂ʱʲˇˎ˄ ˃ʷˊˇˌ ˖ˌ 
ˁˇ˃˃ʱˍʽ ˍʹˌ ʵʽʰˋˁʷʵʰˋʹˌ ˁʰʽ ˍʹˌ ˕ˎ˔ʰʴ˖ʴʾʰˌΦ  

 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ пΥ ʁ˃ʰʵʽˁʺ-ˋˎ˄ʶˊʴʰˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ όˇ˃ʱʵʶˌ р 
˃ʰʻʹˍ˗˄ύ 
ɳˉʽ˂ˇʴʺ ˁʰˍʱ˂˂ʹ˂˖˄ ʶʽˋʽˍʹˊʾ˖˄Σ ˅ʶ˄ˇʵˇ˔ʶʾ˖˄Σ ɾɾɾΣ ʶˋˍʽʰˍˇˊʾ˖˄ ˁʰʽ 
˕ˎ˔ʰʴ˖ʴʽˁ˗˄-ˉˇ˂ʽˍʽˋˍʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ 
ˇʽˁˇ˄ˇ˃ʽˁˈˍʶˊˇˎ ˉʰˁʷˍˇˎ ˉˊˇˋʷ˂ˁˎˋʹˌ ˍˇˎˊʽˋˍ˗˄.  
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ пόʰύΥ ɲʹ˃ʽˇˎˊʴʾʰ ˉʰˊˇˎˋʾʰˋʹˌ όʱˍˇ˃ˇύ 
ʁʽ ˃ʰʻʹˍʷˌ ʷ˔ˇ˄ˍʰˌ ˁʰˍʰ˂ʺ˅ʶʽ ˋˍʰ ˍʶ˂ʽˁʱ ˉʰˁʷˍʰ ʵʹ˃ʽˇˎˊʴˇˏ˄ 
ˉʰˊˇˎˋʾʰˋʹ ˋˍˇ PowerPoint ˃ʶ ˍʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˋˍʰ ˇˉˇʾʰ ʷ˔ˇˎ˄ 
ˁʰˍʰ˂ʺ˅ʶʽ ˋˍʽˌ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ  
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ пόʲύΥ ɼʰˍʰˋˁʶˎʺ ʰ˒ʾˋʰˌ όˎˉˇˇ˃ʱʵʰ н ʰˍˈ˃˖˄ύ 
ʁʽ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌ ˋ˔ʶʵʽʱʸˇˎ˄ ʰ˒ʾˋʰ ʴʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍˇˎ 
ʰʻ˂ʺ˃ʰˍˇˌ ˁʰʽ ˍʹˌ ˉˈ˂ʹˌ ˉˇˎ ʻʰ ˒ʽ˂ˇ˅ʶ˄ʺˋʶʽ ˍˇ ˇ˂ˎ˃ˉʽʰˁˈ ʱʻ˂ʹ˃ʰΦ 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ пόʴύΥ ɲʹ˃ʽˇˎˊʴʾʰ ˍʹ˂ʶˇˉˍʽˁˇˏ ˋˉˇˍ όˎˉˇˇ˃ʱʵʰ н 
ʰˍˈ˃˖˄ύ 
ʁʽ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˍʹ˂ʶˇˉˍʽˁˈ ˋˉˇˍ ʴʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ 
ˍˇˎ ʰʻ˂ʺ˃ʰˍˇˌ ˁʰʽ ˍʹˌ ˉˈ˂ʹˌ ˉˇˎ ʻʰ ˒ʽ˂ˇ˅ʶ˄ʺˋʶʽ ˍˇ ˇ˂ˎ˃ˉʽʰˁˈ 
ʱʻ˂ʹ˃ʰΦ 
  
ɲˊʰˋˍʹˊʽˈˍʹˍʰ рΥ ʃʰˊˇˎˋʾʰˋʹ ʶˊʴʰˋʽ˗˄  
ɼʱʻʶ ˇ˃ʱʵʰ ˉʰˊˇˎˋʽʱʸʶʽ ˍʰ ˉʰˁʷˍʰΣ ˍʹ˄ ˇʽˁˇ˄ˇ˃ʽˁʺ ˃ʶ˂ʷˍʹΣ ˍʹ˄ ʰ˒ʾˋʰ 
ˁʰʽ ˍˇ ˍʹ˂ʶˇˉˍʽˁˈ ˋˉˇˍΦ ʅˎʸʹˍˇˏ˄ˍʰʽ ˇʽ ʶˊʴʰˋʾʶˌ ˈ˂˖˄ ˍ˖˄ ˇ˃ʱʵ˖˄ ˋˍʹ˄ 
ˇ˂ˇ˃ʷ˂ʶʽʰΦ 
 

ɮ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ - 
ɮ˅ʽˇ˂ˈʴʹˋʹ 
 

ɶ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ʶʾ˄ʰʽ ˋˎ˄ʶ˔ʺˌ ˁʰʽ ˋˎ˄ˍˊʷ˔ˇˎˋʰ ˋʶ ˈ˂ʹ 
ˍʹ ɻ̔ʱˊˁʶʽʰ ˍ˖˄ ʵˊʱˋʶ˖˄ ˃ʷ˔ˊʽ ˁʰʽ ˍʹ˄ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ 
ɳˉʽˉˊˈˋʻʶˍʰΣ ˇʽ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ ˍˇ ʵʽˁˈ ˍˇˎˌ ʷˊʴˇ ˃ʶ ʲʱˋʹ 
ˍʹ ˋˎʸʺˍʹˋʹ ˁʰˍʱ ˍʹ ˒ʱˋʹ ˍʹˌ ˉʰˊˇˎˋʾʰˋʹˌ ˍˇˎ ʷˊʴˇˎ ˍˇˎˌΦ 
 

ʃʰˊˇˎˋʾʰˋʹ - ɮ˄ʰ˒ˇˊʱ 
- ɼˇʽ˄ˇˉˇʾʹˋʹ 
 

ʃʰˊˇˎˋʾʰˋʹ ˍʹˌ ʵˊʱˋʹˌ ˋˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ˃ʷˋ˖ ˍˇˎ 
ʵʽʰ˒ʹ˃ʽˋˍʽˁˇˏ ˋˉˇˍΣ ˍʹˌ ʰ˒ʾˋʰˌ ˁʰʽ ˍʹˌ ˉʰˊˇˎˋʾʰˋʹˌΦ 

ɳˉʶˁˍʱˋʶʽˌ - ɯ˂˂ʶˌ 
ˉ˂ʹˊˇ˒ˇˊʾʶˌ  

ʁ ˊˈ˂ˇˌ ˍʹˌ ʴʶ˖˃ˇˊ˒ˇ˂ˇʴʾʰˌ ˁʰʽ ʱ˂˂˖˄ ˉʶˊʽˇ˔˗˄ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ 
ˎˉˇˋˍʹˊʾ˅ˇˎ˄ ˍʹ ˒ʽ˂ˇ˅ʶ˄ʾʰ ʁ˂ˎ˃ˉʽʰˁ˗˄ ʶʴˁʰˍʰˋˍʱˋʶ˖˄ ˃ˉˇˊʶʾ ʶˉʾˋʹˌ ˄ʰ 
ʶ˅ʶˊʶˎ˄ʹʻʶʾΦ ɳˉʽˉ˂ʷˇ˄Σ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʵˏˇ ʵʶʵˇ˃ʷ˄ʰ ˋʹ˃ʶʾʰ ˁʰʽ ˍʹ˄ 
ʰˁˍʾ˄ʰΣ ʱ˂˂ʶˌ ˇ˃ʱʵʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋʵʽˇˊʾˋˇˎ˄ ˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˍˇˎ 
ʁ˂ˎ˃ˉʽʰˁˇˏ ˔˗ˊˇˎΦ 

 
 

 

 



фт 
 

 

[ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ мн 

 
 

ʅʋɳɲɹʁ ɾɮɸɶʅɶʅ ɼɮɹ ɲɶɾɹʁʇʄɱɹɼʁʆɶʆɮʅ 
ʄˇ˒ʺ˃ʰˍʰ ɳ˒ʺʲ˖˄ 

 
S T Eng A M Ent 

 χ  δ  χ  δ  χ  χ
 

мΦ ʃʶˊʾʴˊʰ˃˃ʰ 

ʆʾˍ˂ˇˌ ʄˇ˒ʺ˃ʰˍʰ ʶ˒ʺʲ˖˄ 

ɼˏˊʽʰ ʶˊ˗ˍʹˋʹ ʺ ʻʷ˃ʰ 

ɳˉʽ˃ʷˊˇˎˌ ʶˊ˖ˍʺ˃ʰˍʰ 

ʃˇʽˇ ˊˈ˒ʹ˃ʰ ˉʰʾˊ˄ʶʽ ʰˉˈ ʶˋʱˌ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ like?  

ʁʽ ˃ʰʻʹˍʷˌ ʶ˄ʹ˃ʶˊ˗˄ˇˎ˄ ˍʹ ˋ˔ˇ˂ʽˁʺ ˁʰʽ ʶˎˊˏˍʶˊʹ ˁˇʽ˄ˈˍʹˍʰ ʴʽʰ ˍʽˌ 
ʶˉʽˉˍ˗ˋʶʽˌ ˍ˖˄ ʰʴʰˉʹ˃ʷ˄˖˄ ˍˇˎˌ ˊˇ˒ʹ˃ʱˍ˖˄ ˋˍʹ˄ ˎʴʶʾʰ ˍˇˎˌΦ 

¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍʹˌ ˁʰ˒ʶˀ˄ʹˌΣ ʴ˂ˎˁˈʸʹˌκʸʱ˔ʰˊʹˌΣ 

ˍʰˎˊʾ˄ʹˌΣ ʰ˂ˁˇˈ˂ʹˌΣ ʰ˂ʰˍʽˇˏ ˋˍʰ ʰʴʰˉʹ˃ʷ˄ʰ ˍˇˎˌ ˊˇ˒ʺ˃ʰˍʰΤ 

¶ ʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ʻʶˍʽˁʷˌκʰˊ˄ʹˍʽˁʷˌ ʶˉʽʵˊʱˋʶʽˌκʶˉʽˉˍ˗ˋʶʽˌ ˍ˖˄ 

ˉˊˇʰ˄ʰ˒ʶˊʻʷ˄ˍ˖˄ ˋˎˋˍʰˍʽˁ˗˄ ˋˍˇ˄ ʰ˄ʻˊ˗ˉʽ˄ˇ ʶ˒ʹʲʽˁˈ 

ˇˊʴʰ˄ʽˋ˃ˈ ό˄ʶˎˊʽˁˈ ˁʰʽ ˁˎˁ˂ˇ˒ˇˊʽˁˈ ˋˏˋˍʹ˃ʰ ˁˎˊʾ˖ˌύΦ 

¶ ʃˇʽʰ ʶʾ˄ʰʽ ˍʰ ˁˊʽˍʺˊʽʰ ʴʽʰ ˍʹ˄  ʶˉʽ˂ˇʴʺ ˍˇˎ ζchampion ́ ˇ˒ʺ˃ʰˍˇˌη 

ʴʽʰ ˍʹ˄ ˉˊˇʰʴ˖ʴʺ ˍʹˌ ˎʴʶʾʰˌ ˍˇˎˌΣ ˋ˖˃ʰˍʽˁʱΣ ˄ˇʹˍʽˁʱ ˁʰʽ 

˕ˎ˔ˇˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʱΤ 

ɶ˂ʽˁʾʶˌΣ ʆʱ˅ʶʽˌ 13-мр    ɮΩ ɱˎ˃˄ʰˋʾˇˎ -ɮ˘ ɽˎˁʶʾˇˎ 

ɲʽʱˊˁʶʽʰΣ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ у ˉʶˊʾˇʵˇʽ      уϝпр ˂ʶˉˍʱ          р ɲˊʰˋˍʹˊʽˈˍʹˍʶˌ 

ʅˎˋ˔ʷˍʽˋʹ ˃ʶ ɮ˄ʰ˂ˎˍʽˁˈ 
ʃˊˈʴˊʰ˃˃ʰ 

ɿʶˎˊʽˁˈ ˋˏˋˍʹ˃ʰ όɿʶˎˊ˗˄ʶˌΣ ʅˎ˃ˉʰʻʹˍʽˁˈ ˁʰʽ ʃʰˊʰˋˎ˃ˉʰʻʹˍʽˁˈ 
ˋˏˋˍʹ˃ʰΣ ˄ʶˎˊˇʵʽʰʲʽʲʰˋˍʷˌύ  ɼˎˁ˂ˇ˒ˇˊʽˁˈ ˋˏˋˍʹ˃ʰ όɲˇ˃ʺ ˁʰʽ ˂ʶʽˍˇˎˊʴʾʰ 
ɼʰˊʵʾʰˌΣ ʰˊˍʹˊʽʰˁʺ ˉʾʶˋʹΣ ˁʰˊʵʽʰˁˈˌ ˊˎʻ˃ˈˌύΣ ʁˊ˃ˈ˄ʶˌ όʰʵˊʶ˄ʰ˂ʾ˄ʹΣ 
˄ˇˊʰʵˊʶ˄ʰ˂ʾ˄ʹΣ ʽ˄ˋˇˎ˂ʾ˄ʹΣ ʴ˂ˎˁʰʴˈ˄ʹύΦʅˏ˄ʵʶˋʹ ˄ʶˎˊʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˁʰʽ 
ˁˎˁ˂ˇ˒ˇˊʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ Φ 
ʅˍʰˍʽˋˍʽˁʺ όɱˊʰ˒ʽˁʷˌ ˉʰˊʰˋˍʱˋʶʽˌΣ ɾʷˍˊʰ ʻʷˋʶʽˌ ˁʰʽ ʵʽʰˋˉˇˊʱˌΣ 
ʃʰˊˇˎˋʾʰˋʹ ɲʶʵˇ˃ʷ˄˖˄Φύ  

 

ʃʶˊʾ˂ʹ˕ʹ 
ʁʽ ˃ʰʻʹˍʷˌ ʶ˄ˍˇˉʾʸˇˎ˄ ˁʰʽ ˁʰˍʰʴˊʱ˒ˇˎ˄  ˍʰ ˋˎˋˍʰˍʽˁʱ ˁʰʽ ˍʹ˄ 
ˋˎʴˁʷ˄ˍˊ˖ˋʺ ˍˇˎˌ όʵʽʰʵʽˁˍˎʰˁʱύ ˋʶ ˊˇ˒ʺ˃ʰˍʰ ˉˇˎ ˁʰˍʰ˄ʰ˂˗˄ˇˎ˄ ˇʽ 
ˋʹ˃ʶˊʽ˄ˇʾ ʷ˒ʹʲˇʽΦόмΦPRIMEΣʰˉʰʴˇˊʶˏʶˍʰʽ ʹ ˁʰˍʰ˄ʱ˂˖ˋʹ ʴʽʰ ˉʰʽʵʽʱ ˁʱˍ˖ 
ˍ˖˄ му Φ 
2.SHARK/HELL, 3. ICE TEA, 4.MR BROWN, 5. LUCOZADE, 6. ISOSTAR ˁ˂ˉΦύΦ 
ɳˉʽˁʶ˄ˍˊ˗˄ˇ˄ˍʰʽ ˋˍʹ˄ ˁʰ˒ʶˀ˄ʹΣ ʴ˂ˎˁˈʸʹκʸʱ˔ʰˊʹΣ ˍʰˎˊʾ˄ʹΣ ʰ˂ˁˇˈ˂ʹΣ ʰ˂ʱˍʽΦ 
ɼʰˍʰ˔˖ˊˇˏ˄ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍˇˎˌ ˋʶ ˋˍʰˍʽˋˍʽˁˇˏˌ ˉʾ˄ʰˁʶˌΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ 
ʵʽʶˊʶˎ˄ˇˏ˄ ˃ʷˋʰ ʰˉˈ ˉʶʾˊʰ˃ʰ ˉˇˎ ʴʾ˄ʶˍʰʽ ˋˍˇ ɽˏˁʶʽˇ ό˃ʶ ˍʹ ʲˇʺʻʶʽʰ 
ʲʾ˄ˍʶˇ ˉˇˎ ˎˉʱˊ˔ʶʽ ˋˍˇ ʵʽʰʵʾˁˍˎˇύ ˃ʶ ˉʶʽˊʰ˃ʰˍˈʸ˖ˇ ˍˇ ˄ʶˊˈ˕ʽ˂ˇΣ ˍʹ˄ 
ʶˉʾʵˊʰˋʹ ˍʹˌ ʰˏ˅ʹˋʹˌ ˍʹˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ˍʹˌ ˁʰ˒ʶˀ˄ʹˌ ˋˍˇˎˌ ˉʰ˂˃ˇˏˌ ˍʹˌ 
ˁʰˊʵʾʰˌ ˍˇˎ ˄ʶˊˈ˕ʽ˂ˇˎ ό˄ʶˎˊʽˁˈ ˋˏˋˍʹ˃ʰύ ˁʰʽ ˋˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˍˇˎΦ  



фу 
 

ɳ˅ʱʴˇˎ˄ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ʴʽʰ ˍʽˌ ʶˉʽˉˍ˗ˋʶʽˌ ˍ˖˄ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ˊˇ˒ʹ˃ʱˍ˖˄ 
ˋ̱ ʹ˄ ˎʴʶʾʰ όˋˍʰ ˉˊˇʰ˄ʰ˒ʶˊʻʷ˄ˍʰ ʶˉʾˉʶʵʰύ ˁʰʽ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰκˋˎ˃ˉʶˊʱˋ˃ʰˍʱ ˍˇˎˌ ˋʶ ʴˊʰ˒ʽˁʷˌ ˉʰˊʰˋˍʱˋʶʽˌΦ  
ʆʶ˂ʽˁˈˌ ˋˍˈ˔ˇˌΥ 
 h Φ ɶ ʰ˄ʰˁʱ˂ˎ˕ʹ ˍ˖˄ ˉʽˇ ˖˒ʷ˂ʽ˃˖˄  ˁʰʽ ˂ʽʴˈˍʶˊˇ ʲ˂ʰʲʶˊ˗˄ ˊˇ˒ʹ˃ʱˍ˖˄ 
ʴʽʰ   ˍʹ˄ ˎʴʶʾʰ ˍˇˎˌΦ 
ʲΦ ɶ ˁʰˍʰ˄ˈʹˋʹ ˍʹˌ ʰˉˇ˒ˎʴʺˌ ʰ˄ʱ˃ʶʽ˅ʹˌ ˊˇ˒ʹ˃ʱˍ˖˄ ˃ʶ ˎ˕ʹ˂ʺ 
ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˁʰ˒ʶˀ˄ʹˌκˍʰˎˊʾ˄ʹˌ  ˃ʶ ʰ˂ˁˇˇ˂ˇˏ˔ʰ ˉˇˍʱΦ ɮˎˍˈˌ ˇ 
ˋˎ˄ʵˎʰˋ˃ˈˌ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇʲʶʾ   
ˉˇ˂ˏ ʶˉʽˁʾ˄ʵˎ˄ˇˌΦ 
ʴΦ ɶ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ ˃ʶ˂ʷˍʹˌ ˍˇˎˌ ˋʶ ʰ˒ʾˋʰΦ   
 

нΦ ʃ˂ʰʾˋʽˇ {¢9!a9  
ʅˎ˄ʶˊʴʰˋʾʰ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 
 

ɳˁˉʰʽʵʶˎˍʽˁˈˌ м- ɼʰʻʹʴʺˍˊʽʰ ɰʽˇ˂ˇʴʾʰˌ  
ɲʽʵʰˋˁʰ˂ʾʰ ˉˎˊʹ˄ʽˁ˗˄ ˁʰʽ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ʴ˄˗ˋʶ˖˄ ˈˋ˖˄ ʰ˒ˇˊʱ ˍʰ 
ˋˎˋˍʺ˃ʰˍʰ ˍʹˌ ʰ˄ʻˊ˖ˉˇ˂ˇʴʾʰˌΣ ˁˎˁ˂ˇ˒ˇˊʽˁˈ ˁʰʽ ˄ʶˎˊʽˁˈΦ ɼʰʻˇʵʺʴʹˋʹ ˁʰʽ 
ˋˍʺˊʽ˅ʹ ˁʰˍʱ ˍʹ˄ ʵʽʶ˅ʰʴ˖ʴʺ ˍ˖˄ ˉʶʽˊʰ˃ʱˍ˖˄ ˁʰʽ ˋʶ ˈ˂ʹ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ 
˃ʶ˂ʷˍʹˌΦ 
 
ɳˁˉʰʽʵʶˎˍʽˁˈˌ нΣо- ˁ ʰʻʹʴʺˍˊʽʶˌ ˃ʰʻʹ˃ʰˍʽˁ˗˄ 
ɲʽʵʰˋˁʰ˂ʾʰ ˃ʰʻʹ˃ʰˍʽˁ˗˄ ˋˍʰˍʽˋˍʽˁ˗˄ ʶ˄˄ˇʽ˗˄Φ ɼʰʻˇʵʺʴʹˋʹ ʴʽʰ ˍʹ˄ 
ˁʰˍʰˋˁʶˎʺ ʴˊʰ˒ʽˁ˗˄ ˉʰˊʰˋˍʱˋʶ˖˄Φ ɼʰʻˇʵʺʴʹˋʹ ˁʰʽ ˋˍʺˊʽ˅ʹ ˁʰˍʱ ˍʹ˄ 
ʵʽʶ˅ʰʴ˖ʴʺ ˍ˖˄ ˉʶʽˊʰ˃ʱˍ˖˄ ˁʰʽ ˋʶ ˈ˂ʹ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˃ʶ˂ʷˍʹˌΦ 
 

ʁˊʴʱ˄˖ˋʹ ɲʽʰ˃ˈˊ˒˖ˋʹ 
ʅ˔ʶʵʾˇˎ ɲˊʱˋʶ˖ˌ 

ɶ ˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʶˊʴʶʽʰˁ˗˄ ˁʰʽ ʰ˂ˁˇˇ˂ˇˏ˔˖˄ ˉˇˍ˗˄ ˋˍˇˎˌ ˋʹ˃ʶˊʽ˄ˇˏˌ 
ʷ˒ʹʲˇˎˌ ʷ˔ʶʽ ˋˇʲʰˊʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍʹ˄ ˎʴʶʾʰ ˍˇˎˌΣ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍˇˎˌΣ 
ˋˍʹ˄ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍˇˎˌ ˁʰʽ ˋˍʹ˄ ʶˉʾʵˇˋʺ ˍˇˎˌ ˋˍˇ ˋ˔ˇ˂ʶʾˇΦ   
ʅˍʱʵʽˇмΥ ɲʽʵʰˋˁʰ˂ʾʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ʰˉˈ ˍˇˎˌ ˍˊʶʽˌ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ  
ʅˍʱʵʽˇ нΥ ɲʽʰ˃ˈˊ˒˖ˋʹ ˋ˔ʶʵʾˇˎ ʵˊʱˋʶ˖ˌ ʰˉˈ ˍˇˎˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ  

¶ ʃˊˇʶˍˇʽ˃ʰˋʾʰ ʰˉˈ ˍˇˎˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ 

¶ ʇ˂ˇˉˇʾʹˋʹΦ ʅˎ˄ˍˊʷ˔ˇˎˋʰ ˎˉˇˋˍʺˊʽ˅ʹ ˁʰʽ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˋʶ ˈ˂ʹ 

ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Φ 

¶ ʇ˂ˇˉˇʾʹˋʹΦ ʃˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ʰˉˈ ˍˇˎˌ ˃ʰʻʹˍʷˌ 
ʅˍʱʵʽˇ оΥ ɲʽʰˍˏˉ˖ˋʹ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ʰˉˈ ˍˇˎˌ ˃ʰʻʹˍʷˌΦ ʅˎ˄ʶ˔ʺˌ ʷ˂ʶʴ˔ˇˌ 
ˁʰʽ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ʰˉˈ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌΦ 
ʅˍʱʵʽˇ пΥ ɮ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ʶ˅ʰʴ˖ʴʺ ˍʶ˂ʽˁ˗˄ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄-
ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ 
 

оΦ ʅˍˈ˔ˇʽ ˁʰʽ ɾʶʻˇʵˇ˂ˇʴʾʶˌ 
ɾʰʻʹˋʽʰˁˇʾ ˋˁˇˉˇʾ ˁʰʽ 
ˋˍˈ˔ˇʽ 

1. ɿʰ ˋˎ˂˂ʷʴˇˎ˄ ˁʰʽ ˄ʰ ˁʰˍʰʴˊʱ˒ˇˎ˄ ʵʶʵˇ˃ʷ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ 

ʵʽʱ˒ˇˊˇˎˌ ˍˊˈˉˇˎˌ ˈˉ˖ˌ ˉʰˊʰˍʺˊʹˋʹΣ ˃ʷˍˊʹˋʹκˁʰˍʰʴˊʰ˒ʺΦ 

2. ɿʰ ˁʰˍʰˋˁʶˎʱʸˇˎ˄ ˉʾ˄ʰˁʶˌ ˋˎ˔˄ˇˍʺˍ˖˄ ˁʰʽ ʴˊʰ˒ʽˁʷˌ ˉʰˊʰˋˍʱˋʶʽˌ 

˃ʶ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˋˎ˂˂ʷʴˇˎ˄ ˁʰʽ ˄ʰ ʶˊ˃ʹ˄ʶˏˇˎ˄ ˉʾ˄ʰˁʶˌ 

ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ ʴˊʰ˒ʽˁʷˌ ˉʰˊʰˋˍʱˋʶʽˌΦ 

3. ɮ˄ʱ˂ˎˋʹ ˉʶʽˊʰ˃ʱˍ˖˄ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍʹˌ ˃ʶʻˈʵˇˎ ˍ˖˄ ʵʽʰʵˇ˔ʽˁ˗˄ 

ʰˊʰʽ˗ˋʶ˖˄ ˈˋˇ˄ ʰ˒ˇˊʱ ˋˍʹ˄ ʶˉʾʵˊʰˋʹ ˔ʹ˃ʽˁʺˌ ˇˎˋʾʰˌ όˉΦʋΦ 

ɼʰ˒ʶˀ˄ʹ ύ ˋˍˇ˄ ˁʰˊʵʽʰˁˈ ˊˎʻ˃ˈ ˍˇˎ ˇˊʴʰ˄ʽˋ˃ˇˏ Daphnia magna. 

4. ɿʰ ʶ˒ʰˊ˃ˈʸˇˎ˄ ˍʹ ˃ʷʻˇʵˇ ˍʹˌ ʰ˄ʰʴ˖ʴʺˌ ˋˍʹ ˃ˇ˄ʱʵʰ ʴʽʰ ˄ʰ 

ˎˉˇ˂ˇʴʾʸˇˎ˄ ˍʹ ˍʽ˃ʺ ˍʹˌ ˃ˇ˄ʱʵʰˌ ˁˍˏˉ˖˄ ˍʹˌ ˁʰˊʵʽʱˌ ˍˇˎ 

˄ʶˊˈ˕ʽ˂ˇˎΦ 

5. ʋˊʺˋʹ ˍʹˌ ˁʰˍʱ˂˂ʹ˂ʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˇˊˇ˂ˇʴʾʰˌ ʴʽʰ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ 

ˁʰʽ ˍʹ ʵʽʱ˔ˎˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˁʰʽ ˍ˖˄ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ ˋʶ 

ʶʽʵʽˁˇˏˌ ˉʾ˄ʰˁʶˌ ˁʰʽ ʴˊʰ˒ʺ˃ʰˍʰΦ  



фф 
 

6. ɳˉʽʲʶʲʰʾ˖ˋʹ ʺ ʰˉˈˊˊʽ˕ʹ ʰˊ˔ʽˁ˗˄ ˎˉˇʻʷˋʶ˖˄ 

7. ʅʹ˃ʰˋʾʰ ˍʹˌ ˃ˇ˄ˍʶ˂ˇˉˇʾʹˋʹˌ ˁʰʽ ˍʹˌ ʶˉʰ˄ʱ˂ʹ˕ʹˌ ˍʹˌ ʰˊʴʺˌ 

ˁʾ˄ʹˋʹˌ ˍˇˎ ʲʾ˄ˍʶˇ ʴʽʰ ˍʹ ˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ 

8. ɾʶˍʰ˒ˇˊʱ ʴ˄˗ˋʶ˖˄ ˁʰʽ ʵʶ˅ʽˇˍʺˍ˖˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ ˔ˊʺˋʹ ˍʹˌ 

˃ˇ˄ˍʶ˂ˇˉˇʾʹˋʹˌ ˁʰʽ ˍʹˌ ʶˉʰ˄ʱ˂ʹ˕ʹˌ ˍʹˌ ʰˊʴʺˌ ˁʾ˄ʹˋʹˌ ˍˇˎ ʲʾ˄ˍʶˇ 

ʴʽʰ ˍʹ ˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˋˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ 

ʻʶˊ˃̌ ˁˊʰˋʾʰˌ ˁʰʽ ʵʽʰ˒ˈˊ˖˄ ˔ʹ˃ʽˁ˗˄ ˇˎˋʽ˗˄ όʃΦ˔Φ ʰʵˊʶ˄ʰ˂ʾ˄ʹ-

ʶˉʽ˄ʶ˒ˊʾ˄ʹύ ˋˍˇ˄ ˁʰˊʵʽʰˁˈ ˊˎʻ˃ˈ ˍˇˎ ˇˊʴʰ˄ʽˋ˃ˇˏ Daphnia magna. 
 

ɾʰʻʹˋʽʰˁʱ ʶˉʰˁˈ˂ˇˎʻʰ ˁʰʽ 
ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ  

ʁʽ ˃ʰʻʹˍʷˌκ˃ʰʻʺˍˊʽʶˌΥ 

1. ɿʰ ˁʰˍʰˋˁʶˎʱʸˇˎ˄ ˉʾ˄ʰˁʶˌ ˁʰʽ ʴˊʰ˒ʽˁʷˌ ˉʰˊʰˋˍʱˋʶʽˌ ʰˉˈ ˍʹ 

ˋˎ˂˂ˇʴʺ ˁ ʰʽ ʶˉʶ˅ʶˊʴʰˋʾʰ ʵʶʵˇ˃ʷ˄˖˄ 

2. ɿʰ ˁʰˍʰˋˁʶˎʱˋˇˎ˄ ʰ˒ʾˋʰ ʴʽʰ ˍʹ˄ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ 

ˍˇˎˌ ˁʰʽ ˍʽˌ ʶʽˋʹʴʺˋʶʽˌ ˍˇˎˌ 

3. ɿʰ ˉˊˇˍʶʾ˄ˇˎ˄ ˍʰ ˊˇ˒ʺ˃ʰˍʰ ˉˇˎ ʻʶ˖ˊˇˏ˄ ˉʽˇ ˁʰˍʱ˂˂ʹ˂ʰ ʴʽʰ 

ˁʰˍʰ˄ʱ˂˖ˋʹ ʰˉˈ ˍˇˎˌ ʷ˒ʹʲˇˎˌ ˃ʶ ʲʱˋʹ ˍʹ ˃ʶ˂ʷˍʹ ˍˇˎˌ 
 

ʃˊˇʰˉʰʽˍˇˏ˃ʶ˄ʹ ʴ˄˗ˋʹ 1. ʃʾ˄hˁ ʶˌ ˋˎ˔˄ˇˍʺˍ˖˄ 

2. ɾʷˍˊʰ ɸʷˋʹˌ ˁʰʽ ʵʽʰˋˉˇˊʱˌ 

3. ɼʰˍʰˋˁʶˎʺ ʴˊʰ˒ʽˁʺˌ ˉʰˊʱˋˍʰˋʹˌ όˉˇ˂ˎʴ˗˄˖˄ ˋˎ˔˄ˇˍʺˍ˖˄Σ 

ˊʰʲʵˈʴˊʰ˃˃ʰύ ˃ʶ ʵʽʰˍʶˍʰʴ˃ʷ˄ʰ ʸʶˏʴʹ 

4. ɮ˄ʰ˂ˇʴʾʶˌ 

5. ʃˇˋˇˋˍʱ 

6.  ɿʶˎˊʽˁˈ ʅˏˋˍʹ˃ʰ όɳʾʵʹ ˄ʶˎˊ˗˄˖˄Σ ˄ʶˎˊˇʵʽʰʲʽʲʰˋˍʷˌύ  

7. ɼˎˁ˂ˇ˒ˇˊʽˁˈ όɲˇ˃ʺ ˁʰʽ ˂ʶʽˍˇˎˊʴʾʰ ɼʰˊʵʾʰˌΣ ʰˊˍʹˊʽʰˁʺ ˉʾʶˋʹΣ 

ˁʰˊʵʽʰˁˈˌ ˊˎʻ˃ˈˌύ 

8. ʁˊ˃ˈ˄ʶˌ όʰʵˊʶ˄ʰ˂ʾ˄ʹΣ ˄ˇˊʰʵˊʶ˄ʰ˂ʾ˄ʹΣ ʽ˄ˋˇˎ˂ʾ˄ʹΣ ʴ˂ˎˁʰʴˈ˄ʹύΦ 

9. ʅˏ˄ʵʶˋʹ ˄ʶˎˊʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˁʰʽ ˁˎˁ˂ˇ˒ˇˊʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ Φ 
 

ɼʾ˄ʹˍˊʰΣ ˃ʶʻˇʵˇ˂ˇʴʾʰ 
 
 
 
 
ʅˍˊʰˍʹʴʽˁʺ ˎˉˇˋˍʺˊʽ˅ʹ-
ʶ˄ʾˋ˔ˎˋʹ 

ɲʽʶˊʶˎ˄ʹˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹΣ ˋˎ˄ʶˊʴʰˍʽˁʺ ˃ʱʻʹˋʹΦ 
 

пΦ ɾʷˋʰ ˁʰʽ ʃˊˇʶˍˇʽ˃ʰˋʾʰ 
ʃˊˇʶˍˇʽ˃ʰˋʾʰΣ ˊˏʻ˃ʽˋʹ 
˔˗ˊˇˎΣ ˋˎ˃ʲˇˎ˂ʷˌ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 

ɲʽʵʰˋˁʰ˂ʾʰ ʲʰˋʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˃ʰʻʹ˃ʰˍʽˁ˗˄ ˁʰʽ ʲʽˇ˂ˇʴʾʰˌΦ ʃˊˇʶˍˇʽ˃ʰˋʾʰ 
ʰʾʻˇˎˋʰˌ ʹ˂ʶˁˍˊˇ˄ʽˁ˗˄ ˎˉˇ˂ˇʴʽˋˍ˗˄ ˃ʶ ˍʰ ʲʾ˄ˍʶˇ ʴʽʰ ˁʰˍʰʴˊʰ˒ʺ ˍ˖˄ 
ˉʰ˂˃˗˄ ˍˇˎ ˄ʶˊˈ˕ʽ˂ˇˎ ˁʰʽ ʶˉʶ˅ʺʴʹˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ʶ˒ʰˊ˃ˇʴʺˌ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌ tracker ʴʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ˁʾ˄ʹˋʹˌ ˍˇˎ ˄ʶˊˈ˕ʽ˂ˇˎΦ 
ʃˊˇʶˍˇʽ˃ʰˋʾʰ ˉʶʽˊʱ˃ʰˍˇˌ ʴʽʰ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ ˍʹˌ ˃ʶˍʰʲˇ˂ʺˌ ˍʹˌ 
ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˍˇˎ ˄ʶˊˈ˕ʽ˂ˇˎ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˁʰ˒ʶˀ˄ʹˌ ˋʶ 
ʵʽʱ˂ˎ˃ʰΣ ˃ʶ ʲʽ˄ˍʶˇˋˁˈˉʹˋʹΦ   
 

 
ʃˈˊˇʽΣ ʶˊʴʰ˂ʶʾʰΣ ˎ˂ʽˁʱΣ 
ˋˎ˄ʹ˃˃ʷ˄ʰΣ ʶ˅ˇˉ˂ʽˋ˃ˈˌ 

ɺ˄ˍʶˊ˄ʶˍΣ ɹˋˍˇˋʶ˂ʾʵʶˌ ʴʽʰ ˋˎ˂˂ˇʴʺ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʰ ˋˎˋˍʰˍʽˁʱ 
ˍ˖˄ ˊˇ˒ʹ˃ʱˍ˖˄ ˁʰʽ ˍʽˌ ˋˎʴˁʶ˄ˍˊ˗ˋʶʽˌ ˍˇˎˌ ˋʶ ʰˎˍʱΣ ʶ˒ʰˊ˃ˇʴʺ tracker, 
˔ˊʺˋʹ ʶ˄ˈˌ ˁʽ˄ʹˍˇˏ ʰˉˈ ˁʱʻʶ ˇ˃ʱʵʰΣ ˍʶˍˊʰʴ˖˄ʽˋ˃ʷ˄ˇ ˔ʰˊˍʾΣ ˔ʰˊˍˈ˄ʽΣ ˎ˂ʽˁʱ 
ʸ˖ʴˊʰ˒ʽˁʺˌΣ ʴˊʰ˒ʽˁʺ ˏ˂ʹΣ ʶˁˍˎˉ˖ˍʺΣ ʹ˂ʶˁˍˊˇ˄ʽˁˈ ˎˉˇ˂ˇʴʽˋˍʺ ʴʽʰ ˁʱʻʶ 
ˇ˃ʱʵʰΣ ʵˇ˔ʶʾˇ ʴʽʰ ˉʶʾˊʰ˃ʰ ˃ʶ ˄ʶˊˈ˕ʽ˂ˇˎˌ ˋʶ ˄ʶˊˈ ˂ʾ˃˄ʹˌ ˉˇˎ ʻʰ 
ˉˊˇ˃ʹʻʶˎˍˇˏ˃ʶ ʰˉˈ ˍˇ ˉʰʽʵʰʴ˖ʴʽˁˈΣ ʵʽʱ˂ˎ˃ʰ ˁʰ˒ʶˀ˄ʹˌ 
 



млл 
 

рΦ ʇ˂ˇˉˇʾʹˋʹ 
ɲʽʵʰˁˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ 
ʵʽʰʵʽˁʰˋʾʶˌΣ ˋˁʷ˕ʶʽˌ 

 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ мΥ ˇ˃ʰʵʽˁʺ ˋˎ˄ʶˊʴʰˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ όˇ˃ʱʵʶˌ о-4 
˃ʰʻʹˍ˗˄ύΦ 
ʃʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇˎˌ ˃ʰʻʹˍʷˌ ʹ ʻʶ˃ʰˍʽˁʺ ʶ˄ˈˍʹˍʰΦ ɲʽʶ˅ʱʴʶˍʰʽ ʽʵʶˇʻˏʶ˂˂ʰ 
ʰˉˈ ˍˇˎˌ ˃ʰʻʹˍʷˌ ʴʽʰ ˍʰ ˊˇ˒ʺ˃ʰˍʰ ˉˇˎ ˁʰˍʰ˄ʰ˂˗˄ˇˎ˄Φ ɮ˒ˇˏ ˉˊˇʹʴʹʻʶʾ 
ˋˎʸʺˍʹˋʹ ˋˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰ ʴʾ˄ʶˍʰʽ ʶˉʽ˂ˇʴʺ п-р ˊˇ˒ʹ˃ʱˍ˖˄ ʴʽʰ ˁʱʻʶ ˇ˃ʱʵʰΦ 
ɵʹˍʶʾˍʰʽ ˄ʰ ˋʹ˃ʶʽ˗ˋˇˎ˄ ˋʶ ˉʾ˄ʰˁʶˌΣ ˉˇˎ ʻʰ ˁʰˍʰˋˁʶˎʱˋˇˎ˄ ˇʽ ʾʵʽˇʽΣ ˍʰ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˎˋˍʰˍʽˁʱ ˋˍʰ ˊˇ˒ʺ˃ʰˍʰ ˉˇˎ ʶˉʷ˂ʶ˅ʰ˄Σ ˁʰʻ˗ˌ ˁʰʽ ˍʽˌ 
ˋˎʴˁʶ˄ˍˊ˗ˋʶʽˌ ˍˇˎˌ ˋʶ ʰˎˍʱ ˃ʶˍʱ ʰˉˈ ʵʽʶˊʶˏ˄ʹˋʹ ˋˍˇ ʵʽʰʵʾˁˍˎˇΦ ʆʷ˂ˇˌ 
ˉʰˊˇˎˋʽʱʸˇˎ˄ ˋˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰ ˍʰ ʶˎˊʺ˃ʰˍʱ ˍˇˎˌΦ  
 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ нΥ ˇ˃ʰʵʽˁʺ ˋˎ˄ʶˊʴʰˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ όˇ˃ʱʵʶˌ о-4 
˃ʰʻʹˍ˗˄ύΦ 
ɲʾ˄ˇ˄ˍʰʽ ˋˍˇˎˌ ˃ʰʻʹˍʷˌ ʽˋˍˇˋʶ˂ʾʵʶˌ ˃ʶ ʲʾ˄ˍʶˇ ˍˇˎ ˇˊʴʰ˄ʽˋ˃ˇˏ Daphnia ˋʶ 
˄ʶˊˈ ˃ʶ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˇˎˋʾʰˌ ˁʰʽ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ʸʹˍʶʾˍʰʽ 
˄ʰ ˎˉˇ˂ˇʴʾˋˇˎ˄ ˍˇ˄ ˁʰˊʵʽʰˁˈ ˊˎʻ˃ˈ ˍˇˎ ˄ʶˊˈ˕ʽ˂ˇˎ ˋ˔ʹ˃ʰˍʾʸˇ˄ˍʰˌ ˍʶ˂ʶʾʰ 
ʴʽʰ ˁʱʻʶ ˁˍˏˉˇ ˍʹˌ ˁʰˊʵʽʱˌ ˋʶ ʷ˄ʰ ˁˇ˃˃ʱˍʽ ˔ʰˊˍʾΦ ɮ˒ˇˏ ˃ʶˍˊʺˋˇˎ˄ ˍʽˌ 
ˍʶ˂ʶʾʶˌ ʶˁ˒ˊʱʸˇˎ˄ ˍˇ˄ ˁʰˊʵʽʰˁˈ ˊˎʻ˃ˈ ˖ˌ ʰˊʽʻ˃ˈ ˉʰ˂˃˗˄ ʰ˄ʱ ˂ʶˉˍˈΦ ʆˇ 
ʲʾ˄ˍʶˇ ʶˉʰ˄ʰ˂ʰ˃ʲʱ˄ʶˍʰʽ ˋʶ ʰˊʴˈ ˊˎʻ˃ˈ ˁʰʽ ˇʽ ˃ʰʻʹˍʷˌ ʶˉʰ˄ʰ˂ʰ˃ʲʱ˄ˇˎ˄ 
ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˍˇˎˌ ʴʽʰ ʰ˅ʽˇˉʽˋˍʾʰ ˁʰʽ ʰˁˊʾʲʶʽʰΦ 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ оΥ ˇ˃ʰʵʽˁʺ ˋˎ˄ʶˊʴʰˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ όˇ˃ʱʵʶˌ о-4 
˃ʰʻʹˍ˗˄ύΦ 
ɲʾ˄ʶˍʰʽ ˋˍˇˎˌ ˃ʰʻʹˍʷˌ ˍʶˍˊʰʴ˖˄ʽˋ˃ʷ˄ˇ ˔ʰˊˍʾ ˁʰʽ ʸʹˍʶʾˍʰʽ ˄ʰ 
ˁʰˍʰˋˁʶˎʱˋˇˎ˄ ʴˊʰ˒ʽˁʷˌ ˉʰˊʰˋˍʱˋʶʽˌ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍˇˎˌΣ ˁʰʻ˗ˌ 
ˁʰʽ ˄ʰ ʶ˅ʱʴˇˎ˄ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˋʶ ˃ˇˊ˒ʺ ˋˍʰˍʽˋˍʽˁ˗˄ ʴˊʰ˒ʹ˃ʱˍ˖˄ ʴʽʰ ˄ʰ 
ˉʰˊˇˎˋʽʱˋˇˎ˄ ˋˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰΦ 
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ пΥ ˇ˃ʰʵʽˁʺ ˋˎ˄ʶˊʴʰˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ όˇ˃ʱʵʶˌ о-4 
˃ʰʻʹˍ˗˄ύΦ 
ʰύ ʅʶ ˁʱʻʶ ˇ˃ʱʵʰ ʵʾ˄ʶˍʰʽ ʵˇ˔ʶʾˇ ˃ʶ ˄ʶˊˈ˕ʽ˂ˇ ˋʶ ˄ʶˊˈ ˂ʾ˃˄ʹˌ ˉˇˎ ʶʾ˄ʰʽ ˍˇ 
˒ˎˋʽˇ˂ˇʴʽˁˈ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˇʽ ˃ʰʻʹˍʷˌ ʲʽ˄ˍʶˇˋˁˇˉˇˏ˄ ˍʹ˄ ˁʾ˄ʹˋʺ ˍˇˎ 
ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˍʹ˄ ʰ˄ʰ˂ˏˇˎ˄  ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ tracker. 
ʅˁˇˉˈˌ ʶʾ˄ʰʽ ˇ ˎˉˇ˂ˇʴʽˋ˃ˈˌ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˍʹˌ ˁʾ˄ʹˋʹˌ ˍˇˎ ˄ʶˊˈ˕ʽ˂ˇˎ 
ʲύ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˉˊˇˋʻʷˍˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉˇˋˈˍʹˍʰ ˁʰ˒ʶˀ˄ʹˌ ˋˍˇ ˄ʶˊˈ ˍˇˎ 
˄ʶˊˈ˕ʽ˂ˇˎ ˁʰʽ ʶˉʰ˄ʰ˂ʰ˃ʲʱ˄ˇˎ˄ ˍˇ ˉˊˇʹʴˇˏ˃ʶ˄ˇ ʲʺ˃ʰ пʰΦ 
ʴύ ʅˎʴˁˊʾ˄ˇˎ˄ ˍʽˌ ʵˏˇ ˍʰ˔ˏˍʹˍʶˌ ˁʰʽ ʵʽʶ˅ʱʴˇˎ˄ ˍʰ ̀ ˔ʶˍʽˁʱ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰΦ  
 
ɲˊʰˋˍʹˊʽˈˍʹˍʰ рΥ ˉʰˊˇˎˋʾʰˋʹ ʶˊʴʰˋʽ˗˄ 
ʅˎʸʹˍˇˏ˄ˍʰʽ ˇʽ ʶˊʴʰˋʾʶˌ ˈ˂˖˄ ˍ˖˄ ˇ˃ʱʵ˖˄ ˁʰʽ ˋˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰ 
ˁʰˍʰˋˁʶˎʱʸʶˍʰʽ ʹ ˍʶ˂ʽˁʺ ʰ˒ʾˋʰ ˖ˌ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˈ˂ʹˌ ʵˊʱˋʹˌΦ 
 

 
ɮ˅ʽˇ˂ˈʴʹˋʹ-
ɮ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ 
 
 

ɮ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˁʰʻ˘ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰΣ ˋˎʴʴˊʰ˒ʺ ˃ʽˁˊˇˏ ˋʶ˄ʰˊʾˇˎ 
ʻʶʰˍˊʽˁˇˏ ʷˊʴˇˎΦ 

ʃʰˊˇˎˋʾʰˋʹ-ɮ˄ʰ˒ˇˊʱ-
ɼˇʽ˄ˇˉˇʾʹˋʹ 

ɼʱʻʶ ̌ ˃ʱʵʰ ɻ ʹ˃ʽˇˎˊʴʶʾ ˉʰˊˇˎˋʾʰˋʹ ̀ ˍʹ˄ ̌ ˉˇʾʰ ʁ ˉʶ˅ʹʴʶʾ ̱ ʽˌ ɻ ʽʰʵʽˁʰˋʾʶˌ 
ˉˇˎ ʷ˔ʶʽ ʶ˒ʰˊ˃ˈˋʶʽ ʴʽʰ ˍʹ ʵʽʶˁˉʶˊʰʾ˖ˋʹ ˍˇˎ ʷˊʴˇˎ ˁʰʽ ʰʽˍʽˇ˂ˇʴʶʾ ˍʽˌ 
ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ˂ ˏˋʶʽˌΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ɻ ʽʰ˃ˇʽˊʱʸˇ˄ˍʰʽ ̌  ̔́ ˈ˂ˇʽ ɹ ʽʰ ˄  h̄ ʰʾ˅ˇˎ˄ 
ˍʹ˄ ˉʰˊʱˋˍʰˋʹύ 

 
 



млм 
 

 

!bb9· н 

{ŀƳǇƭŜ ŎƻǇȅ ƻŦ ǘƘŜ /ŜǊǝŬŎŀǝƻƴ ŘƻŎǳƳŜƴǘ 
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!bb9· о 

/ŜǊǝŬŎŀǝƻƴ ŦƻǊ {¢9!a9 ¢ŜŀŎƘŜǊ CŀŎƛƭƛǘŀǘƻǊ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ ŀ ƳƛŎǊƻπŎǊŜŘŜƴǝŀƭ 

t!¢I ¢h /9w¢LCL/!¢Lhb 

 

¢ƘŜ {¢9!a9π!ŎŀŘŜƳȅ ǇǊƻƧŜŎǘ ŀƴŘ ǘƘŜ 9ǳǊƻǇŜŀƴ CŜŘŜǊŀǝƻƴ ƻŦ {¢9!a9 ¢ŜŀŎƘŜǊ CŀŎƛƭƛǘŀǘƻǊǎ !ŎŀŘŜƳƛŜǎ 

ό9C{¢ŜC!ύ ƛǎ ƻũŜǊƛƴƎ ǘǊŀƛƴƛƴƎ ŦƻǊ {¢9!a9 9ŘǳŎŀǝƻƴ ŦƻŎǳǎƛƴƎ ƻƴ tǊƻƧŜŎǘ .ŀǎŜŘ [ŜŀǊƴƛƴƎ ŀǇǇǊƻŀŎƘΦ ¢ƘŜ 

ǎŜƭŦπǘǊŀƛƴƛƴƎ ƛǎ ŀǾŀƛƭŀōƭŜ ǘƘǊƻǳƎƘ ǘƘŜ CŜŘŜǊŀǝƻƴ tƭŀǜƻǊƳ ƻŦ {¢9!a9 !ŎŀŘŜƳƛŜǎ ƛƴ ŘƛũŜǊŜƴǘ ŦƻǊƳŀǘǎΦ 

¢ƘŜǎŜ ŀǊŜ ŜƛǘƘŜǊ ƳƻŘǳƭŜǎ ŦƻǊ ǎŜƭŦπǎǘǳŘȅΣ ǊŜƭŀǘŜŘ ǿŜōƛƴŀǊǎΣ ƻǊƎŀƴƛȊŜŘ ǿƻǊƪǎƘƻǇǎ ōȅ {¢9!a9 wŜƎƛƻƴŀƭ 

!ŎŀŘŜƳƛŜǎΣ aŜƴǘƻǊƛƴƎ ǎȅǎǘŜƳ ŀƴŘ ŀ /ŜǊǝŬŎŀǝƻƴ ǇǊƻƎǊŀƳƳŜ ǘƘǊƻǳƎƘ ŜǾƛŘŜƴŎŜ ōŀǎŜŘ 

ƛƳǇƭŜƳŜƴǘŀǝƻƴΦ 

¢ƘŜ {¢9!a9 t.[ /ƻƳǇŜǘŜƴŎŜ CǊŀƳŜǿƻǊƪ ƛǎ ǇǳōƭƛǎƘŜŘ ƻƴ ом aŀǊŎƘ нлнп ŀƴŘ ŘŜǎŎǊƛōŜǎ ǘƘŜ 

ŎƻƳǇŜǘŜƴŎŜǎ ǘƘŀǘ ŀ ŦǳǘǳǊŜ {¢9!a9 ¢ŜŀŎƘŜǊ CŀŎƛƭƛǘŀǘƻǊ ǎƘƻǳƭŘ ƘŀǾŜ ŀƴŘ ƛǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ ǊŜŀŘƛƴƎΦ 

¢ƘŜ [ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴǎ ό[ϧ/ tƭŀƴǎύ ƛǎ ŀ ƴŜǿ ƴŀƳŜ ŦƻǊ [Ŝǎǎƻƴ tƭŀƴǎ ōŀǎŜŘ ƻƴ ŀ ǘŜƳǇƭŀǘŜ 

ŘŜǾŜƭƻǇŜŘ ŀǎ ŀ ƴŜǿ ǘƻƻƭ ŦƻǊ ŎƻπŎǊŜŀǘƻǊ ǘŜŀŎƘŜǊǎΦ Lǘ ƛǎ ǊŜǉǳƛǊŜŘ ǘƘŀǘ ŜǾŜǊȅ [ϧ/ tƭŀƴ ƛǎ ŘŜǾŜƭƻǇŜŘ ƛƴ 

ŎƻƻǇŜǊŀǝƻƴ ōŜǘǿŜŜƴ ǘǿƻ ǘŜŀŎƘŜǊǎ ƻŦ ǘǿƻ ŘƛũŜǊŜƴǘ ŘƛǎŎƛǇƭƛƴŜǎΣ ƛƴǘŜƎǊŀǝƴƎ ǘƘǊƻǳƎƘ ŀ ǇǊƻƧŜŎǘ ǎŎŜƴŀǊƛƻ 

ǘƘŜ ǳǎŜ ƻŦ ŀǘ ƭŜŀǎǘ ǘǿƻ ŘƛũŜǊŜƴǘ ǎǳōƧŜŎǘǎ ƻŦ {¢9!a9 ό{ŎƛŜƴŎŜΣ ¢ŜŎƘƴƻƭƻƎȅΣ 9ƴƎƛƴŜŜǊƛƴƎΣ !ǊǘǎΣ 

aŀǘƘŜƳŀǝŎǎΣ 9ƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇύ ōǳǘ ƴƻǘ ƭƛƳƛǘŜŘ ǘƻ ǘƘŜǎŜΦ 

¢ƘŜ 9ǳǊƻǇŜŀƴ CŜŘŜǊŀǝƻƴ ƻŦ {¢9!a9 ¢ŜŀŎƘŜǊ CŀŎƛƭƛǘŀǘƻǊǎ !ŎŀŘŜƳƛŜǎΣ ǎƛƴŎŜ мр WŀƴǳŀǊȅ нлнр ƛǎ ƛƴǾƛǝƴƎ 

ǘŜŀŎƘŜǊǎ ǘƻ ǎǘǳŘȅΣ ŎƻπŎǊŜŀǘŜ ŀƴŘ ƛƳǇƭŜƳŜƴǘ ŀ [ϧ/ tƭŀƴ ƭŜŀŘƛƴƎ ǘƻ ŀŎǉǳƛǊŜƳŜƴǘ ƻŦ ǘƘŜ ŎŜǊǝŬŎŀǝƻƴΦ 

¢ƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŀ ǎǳŎŎŜǎǎŦǳƭ ŎŜǊǝŬŎŀǝƻƴ ƛƴŎƭǳŘŜΥ 

ό!ύ [ŜŀǊƴƛƴƎ ŀƴŘ ¢ǊŀƛƴƛƴƎ ƻǊ {ŜƭŦπ[ŜŀǊƴƛƴƎ ŀƴŘ ¢ǊŀƛƴƛƴƎ ŦǊƻƳ ǘƘŜ мп ƳƻŘǳƭŜǎΦ {ƘƻǊǘ ǿŜōƛƴŀǊǎ ƻŦ ǘƘŜ мп 

ƳƻŘǳƭŜǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ƛƴ ƘǧǇǎΥκκǎǘŜŀƳŜπŀŎŀŘŜƳȅΦŜǳκǎǘŜŀƳŜπǾƛŘŜƻκΦ /ƘŜŎƪ ǘƘŜ CŜŘŜǊŀǝƻƴ ǇƭŀǜƻǊƳ 

ŦƻǊ ŀǾŀƛƭŀōƭŜ {¢9!a9 ǿƻǊƪǎƘƻǇǎ ƻǊƎŀƴƛȊŜŘ 

ό.ύ /ƻπŘŜǎƛƎƴ ŀƴŘ ŎƻπŎǊŜŀǝƻƴ ƻŦ ŀ [ŜŀǊƴƛƴƎ ϧ /ǊŜŀǝǾƛǘȅ tƭŀƴ ǿƛǘƘ t.[ ŀǇǇǊƻŀŎƘΦ ¢ƘŜ [ϧ/ tƭŀƴ ŎƻǳƭŘ 

ōŜ ŎǊŜŀǘŜŘ ŀƴŘ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ȅƻǳǊ ƻǿƴ ƭŀƴƎǳŀƎŜ ōǳǘ ŀƴ 9ƴƎƭƛǎƘ ǘǊŀƴǎƭŀǝƻƴ Ƴǳǎǘ ōŜ ǇǊƻǾƛŘŜŘΦ !ŎŎŜǎǎ 

ǘƻ ŜȄŀƳǇƭŜǎ ƻŦ [ϧ/ Ǉƭŀƴǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ CŜŘŜǊŀǝƻƴ ǇƭŀǜƻǊƳΦ 

ό/ύ CŜŜŘōŀŎƪ ƻƴ ǘƘŜ ŘŜǾŜƭƻǇŜŘ [ϧ/ tƭŀƴ Ŏŀƴ ōŜ ǊŜŎŜƛǾŜŘ ƛŦ ǊŜǉǳŜǎǘŜŘ ŦǊƻƳ ǘƘŜ ǊŜƎƛƻƴŀƭ {¢9!a9 

!ŎŀŘŜƳȅΦ 

ό5ύ LƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ [ϧ/ tƭŀƴ ǿƛǘƘ ǎŎƘƻƻƭ ǎǘǳŘŜƴǘǎ ŦƻǊ ŀ ƳƛƴƛƳǳƳ ƻŦ сπф ƘƻǳǊǎ όнπо ǎŜǎǎƛƻƴǎ ƻŦ 

о ƘƻǳǊǎ ƛƴ нπо ƳŜŜǝƴƎǎύΦ ¢ƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ŘƻƴŜ Ƨƻƛƴǘƭȅ ōȅ ǘƘŜ ǘŜŀŎƘŜǊǎ ǿƘƻ 

ǿƻǊƪŜŘ ǘƻƎŜǘƘŜǊ ƛƴ ŘŜǾŜƭƻǇƛƴƎ ǘƘŜ [ϧ/ tƭŀƴΦ 9ǾƛŘŜƴŎŜ ǿƛƭƭ ōŜ ǊŜǉǳƛǊŜŘΣ ƭƛƪŜ ǾƛŘŜƻ ǊŜŎƻǊŘƛƴƎ ƻŦ ǘƘŜ 

ǎŜǎǎƛƻƴǎΦ wŜŎƻǊŘƛƴƎǎ ǿƛƭƭ ƴƻǘ ōŜ ǇǳōƭƛǎƘŜŘ ōǳǘ ǿƛƭƭ ōŜ ǳǎŜŘ ƻƴƭȅ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘŜ ŎŜǊǝŬŎŀǝƻƴΦ 

!ƴȅ D5tw ƛǎǎǳŜǎ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ ƘŀƴŘƭŜŘ ŀǘ ȅƻǳǊ ŜƴŘΦ LŦ ƴƻ ŦŀŎŜǎ ƻŦ ǎŎƘƻƻƭ ǎǘǳŘŜƴǘǎ ŀǊŜ ǎƘƻǿƴ ƻǊ ŀǊŜ 

ŎƻǾŜǊŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǾƛŘŜƻ ŜŘƛǝƴƎΣ ǘƘŜ ǾƛŘŜƻ Ƴŀȅ ōŜ ǇǳōƭƛǎƘŜŘ ŦƻǊ ŜŘǳŎŀǝƻƴŀƭ ǇǳǊǇƻǎŜǎ ǿƛǘƘ ȅƻǳǊ 

ǇŜǊƳƛǎǎƛƻƴΦ 

ό9ύ ! ǎƘƻǊǘ Ƨƻƛƴǘ ǊŜǇƻǊǘ ōȅ ǘƘŜ ŎƻƭƭŀōƻǊŀǝƴƎ ǘŜŀŎƘŜǊǎ ǿƘƻ ŀǊŜ ŀǇǇƭȅƛƴƎ ǘƻƎŜǘƘŜǊ ŦƻǊ ǘƘŜ ŎŜǊǝŬŎŀǝƻƴ ƛǎ 

ǊŜǉǳƛǊŜŘ ŀǘ ƳŀȄƛƳǳƳ р ǇŀƎŜǎΦ 

όCύ ¢ƘŜ ǎǳōƳƛǎǎƛƻƴ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǝƻƴ ǘƻ ōŜ ŎŜǊǝŬŜŘ ǿƛƭƭ ōŜ ƳŀŘŜ Ƨƻƛƴǘƭȅ ōȅ ǘƘŜ ǘǿƻ ǘŜŀŎƘŜǊǎ ƻƴƭƛƴŜ Ǿƛŀ 

ǘƘŜ CŜŘŜǊŀǝƻƴ tƭŀǜƻǊƳ ŀƴŘ ǘƘǊƻǳƎƘ ǘƘŜ ǊŜǎǇŜŎǝƴƎ {¢9!a9 wŜƎƛƻƴŀƭ !ŎŀŘŜƳȅ ƛŦ ƻƴŜ ŜȄƛǎǘǎ ƛƴ ǘƘŜ 

ǊŜƎƛƻƴΣ ƻǘƘŜǊǿƛǎŜ ǘƘŜ ǎǳōƳƛǎǎƛƻƴ ƛƴ 9ƴƎƭƛǎƘ Ŏŀƴ ōŜ ǎŜƴǘ ŎŜƴǘǊŀƭƭȅ ǘƻ ǘƘŜ CŜŘŜǊŀǝƻƴΦ 



мло 
 

 

 

όDύ {ŎƘƻƻƭ ǎǘǳŘŜƴǘǎ ǿƛƭƭ ƘŀǾŜ ǘƻ ǊŜǎǇƻƴŘ ǘƻ ŀƴ ŀƴƻƴȅƳƻǳǎ ŦŜŜŘōŀŎƪ ŜǾŀƭǳŀǝƻƴ ŜƛǘƘŜǊ ƻƴƭƛƴŜ ƻǊ ƛƴ ŀ 

ǿǊƛǧŜƴ ŘƻŎǳƳŜƴǘΦ ¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘƛǎ ǎǳǊǾŜȅ ƘŀǾŜ ǘƻ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ р ǇŀƎŜǎ ǊŜǇƻǊǘ ŀƴŘ ǘƘŜ Ǌŀǿ 

Řŀǘŀ ƛƴ ŜȄŎŜƭ ǘƻ ōŜ ǎŜƴǘ ŀǎ ŀǧŀŎƘƳŜƴǘ ǘƻ ǘƘŜ ǊŜǇƻǊǘΦ 

όIύ ¢ƘŜ ǇǊƻƧŜŎǘ ŎŜǊǝŬŎŀǝƻƴ ŎƻƳƳƛǧŜŜ ǿƛƭƭ ŜǾŀƭǳŀǘŜ ǘƘŜ ǊŜǇƻǊǘ ŀƴŘ ŜǾƛŘŜƴŎŜ ǇǊƻǾƛŘŜŘ ŀƴŘ ǿƛƭƭ ŘŜŎƛŘŜ 

ƛŦ ǘƘŜ ŎŜǊǝŬŎŀǝƻƴ Ŏŀƴ ōŜ ŀǿŀǊŘŜŘΦ 

!ƭƭ ǘƘŜ ǎǘŜǇǎ ǿƛƭƭ ōŜ ƳƻƴƛǘƻǊŜŘ ōȅ ǇǊƻƧŜŎǘ ǊŜǇǊŜǎŜƴǘŀǝǾŜǎΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CǳƴŘŜŘ ōȅ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΦ ±ƛŜǿǎ ŀƴŘ ƻǇƛƴƛƻƴǎ ŜȄǇǊŜǎǎŜŘ ŀǊŜ ƘƻǿŜǾŜǊ ǘƘƻǎŜ ƻŦ ǘƘŜ ŀǳǘƘƻǊόǎύ 

ƻƴƭȅ ŀƴŘ Řƻ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜƅŜŎǘ ǘƘƻǎŜ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ ƻǊ ǘƘŜ 9ǳǊƻǇŜŀƴ 9ŘǳŎŀǝƻƴ ŀƴŘ 

/ǳƭǘǳǊŜ 9ȄŜŎǳǝǾŜ !ƎŜƴŎȅ ό9!/9!ύΦ bŜƛǘƘŜǊ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ ƴƻǊ 9!/9! Ŏŀƴ ōŜ ƘŜƭŘ ǊŜǎǇƻƴǎƛōƭŜ 

ŦƻǊ ǘƘŜƳΦ 


