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ʂʆʄʇɽʊɽʅʊʅʆʉʊʅɸ STEM ʆɹʈɸɿʆɺɸʊɽʃʅɸ ʈɸʄʂɸ ɺ ʅɸʏɸʃʅʆʊʆ 

ʋʏʀʃʀʑɽ 

ʀʣʦʥʘ ʈʫʤʝʥʦʚʘ ʉʫʣʠʯʢʘ 

 

COMPETENCE STEM EDUCATIONAL FRAMEWORK IN THE  PRIMARY 

SCHOOL 

Ilona Rumenova Sulichka 

 

Abstract: STEM is an innovative approach to learning in the global educational space. Its 

integrity and practical applicability outline new concepts in pedagogical science. STEM training 

is again aimed at junior and high school students. This article discusses the reasons why STEM 

training can be conducted at an early stage of training. The competency framework in which 

young students develop competencies in a STEM educational environment is outlined. 

Key words: STEM training, competencies, initial stage 

 

ʉʲʱʥʦʩʪ ʥʘ STEM ʦʙʫʯʝʥʠʝʪʦ 

STEM ʦʙʫʯʝʥʠʝʪʦ ʝ ʩʲʚʨʝʤʝʥʥʦ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʦ ʦʙʫʯʝʥʠʝ, 

ʢʦʥʩʪʨʫʠʨʘʥʦ ʚʲʨʭʫ ʧʨʦʝʢʪʦ-ʙʘʟʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʧʨʠ ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʧʨʠʨʦʜʥʠʪʝ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʠ ʠʥʞʝʥʝʨʥʠʪʝ ʥʘʫʢʠ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ 

ʩʧʦʨʝʜ ʈ. ʅʝʤʠʥʩʢʘ, ʧʨʦʝʢʪʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩʝ ʠʟʛʨʘʞʜʘ ʦʪ ʯʝʪʠʨʠ ʢʦʥʩʪʨʫʢʪʘ: 

ʧʨʦʝʢʪʦ-ʙʘʟʠʨʘʥʦ, ʧʨʦʝʢʪʦ-ʦʨʠʝʥʪʠʨʘʥʦ, ʧʨʦʙʣʝʤʥʦ-ʙʘʟʠʨʘʥʦ, ʧʨʦʙʣʝʤʥʦ-

ʦʨʠʝʥʪʠʨʘʥʦ ʦʙʫʯʝʥʠʝ, ʩʲʦʙʨʘʟʥʦ ʢʣʘʩʦʚʝʪʝ ʚ ʥʘʯʘʣʝʥ ʝʪʘʧ (ʅʝʤʠʥʩʢʘ, 2021). ʅʘ 

ʪʘʟʠ ʙʘʟʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʚ ʥʘʯʘʣʝʥ ʝʪʘʧ ʥʘʜʛʨʘʞʜʘʱʠʪʝ ʢʦʥʩʪʨʫʢʪʠ ʥʘ STEM 

ʦʙʫʯʝʥʠʝʪʦ: STEɸM (ʚʢʣʶʯʚʘʱʦ ɸʨʪ ï ʢʦʤʙʠʥʠʨʘʥʝ ʥʘ ʠʟʢʫʩʪʚʘʪʘ ʩ ʧʨʠʨʦʜʥʠ, 

ʠʥʞʝʥʝʨʥʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʠ ʀʂʊ ʥʘʫʢʠ); TELL ʦʙʫʯʝʥʠʝ (ʦʙʦʛʘʪʝʥʦ 

ʪʝʭʥʦʣʦʛʠʯʥʦ ʦʙʫʯʝʥʠʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ STEM ʦʙʫʯʝʥʠʝʪʦ).   

STE(ɸ)M ʧʦʜʭʦʜʠʪʝ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʲʯʝʪʘʚʘʪ ʤʝʪʦʜʠʢʠ, ʯʨʝʟ 

ʢʦʠʪʦ ʩʝ ʟʘʧʘʟʚʘ ʣʶʙʦʧʠʪʩʪʚʦʪʦ ʠ ʠʥʪʝʨʝʩʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʢʲʤ ʠʥʘʯʝ ʩʣʦʞʥʘʪʘ 

ʤʘʪʝʨʠʷ ʟʘ ʫʩʚʦʷʚʘʥʝ. STEM (Science, Technology, Engineering, Math) ʤʝʪʦʜʲʪ ʩʝ 

ʦʩʥʦʚʘʚʘ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʷ ʧʦʜʭʦʜ ʧʨʠ ʫʯʝʥʝʪʦ. STEAM (Science, Technology, 

Engineering, Art, Math) ʤʝʪʦʜʲʪ ʚʲʟʧʨʠʝʤʘ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ STEM ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʛʦ 

ʧʨʠʜʚʠʞʚʘ ʥʘ ʩʣʝʜʚʘʱʦ ʥʠʚʦ, ʢʘʪʦ ʚ ʜʦʧʲʣʥʝʥʠʝ ʩʲʯʝʪʘʚʘ ʠ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ 

ʠʟʢʫʩʪʚʘ. ʎʝʣʪʘ ʥʘ STEM ʦʙʫʯʝʥʠʝʪʦ ʝ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʤʦʪʠʚʘʮʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ 

ʟʘ ʫʯʝʥʝ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʠ ʤʘʪʝʤʘʪʠʢʘ; ʩʲʟʜʘʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʦʝʢʪʥʦ-

ʙʘʟʠʨʘʥʦ ʦʙʫʯʝʥʠʝ, ʠʥʪʝʛʨʘʪʠʚʥʦ ʟʥʘʥʠʝ, ʦʙʫʯʝʥʠʝ ʧʦ ʥʘʫʯʥʠ ʪʝʤʠ ʠ ʧʨʦʤʷʥʘ ʥʘ 

ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʧʘʨʘʜʠʛʤʠ. STEM ʦʙʫʯʝʥʠʝʪʦ ʧʦʚʠʰʘʚʘ ʘʥʛʘʞʠʨʘʥʦʩʪʪʘ, 

ʫʤʝʥʠʷʪʘ ʠ ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ. ʆʨʛʘʥʠʟʠʨʘ ʩʨʝʜʘ, ʚ ʢʦʷʪʦ ʫʯʝʥʠʮʠʪʝ ʦʪ 

ʥʘʯʘʣʝʥ ʝʪʘʧ ʨʘʟʚʠʚʘʪ ʦʩʥʦʚʠʪʝ ʥʘ ʢʦʤʧʝʪʝʥʮʠʠ ʟʘ  ʜʠʛʠʪʘʣʥʘ ʛʨʘʤʦʪʥʦʩʪ, 

ʢʨʝʘʪʠʚʥʦʩʪ, ʫʤʝʥʠʷ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʨʝʘʣʥʠ ʧʨʦʙʣʝʤʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʫʤʝʥʠʷ ʟʘ 

ʩʲʟʜʘʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ, ʨʘʙʦʪʘ ʚ ʝʢʠʧ, ʢʨʠʪʠʯʥʦ ʤʠʩʣʝʥʝ. 

ʅʘʮʠʦʥʘʣʥʘʪʘ ʧʨʦʛʨʘʤʘ Ăʀʟʛʨʘʞʜʘʥʝ ʥʘ ʫʯʠʣʠʱʥʘ STEM ʩʨʝʜʘñ (ʠʟʪ. 

https://www.mon.bg/bg/100835) ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʩʲʟʜʘʜʝ ʚ ʫʯʠʣʠʱʘʪʘ  ʠʥʪʝʛʨʠʨʘʥʘ 

https://www.mon.bg/bg/100835
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ʫʯʝʙʥʘ ʩʨʝʜʘ ʦʪ ʥʦʚʦ ʧʦʢʦʣʝʥʠʝ, ʢʦʷʪʦ ʜʘ ʧʦʦʱʨʠ ʠ ʧʦʜʢʨʝʧʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 

ʠʥʦʚʘʮʠʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʠ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʚ ʩʬʝʨʘʪʘ ʥʘ STEM, ʢʨʝʘʪʠʚʥʦʩʪʪʘ ʠ 

ʠʟʩʣʝʜʚʘʥʠʷʪʘ. ʏʨʝʟ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʦʧʮʠʠ ʦʪ ʪʘʟʠ ʧʨʦʛʨʘʤʘ ʚ ʥʘʯʘʣʥʦʪʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʛʘʪ ʜʘ ʩʝ ʚʲʚʝʞʜʘʪ ʥʦʚʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʤʝʪʦʜʠ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ ʠ 

ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʫʯʝʥʝʪʦ, ʢʘʢʪʦ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʦ ʠʥʪʝʛʨʠʨʘʥʦ ʫʯʝʙʥʦ 

ʩʜ̡ʲʨʞʘʥʠʝ, ʩʚʲʨʟʘʥʦ ʩ ʧʨʠʨʦʜʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʧʨʝʜʤʝʪʥʠ 

ʦʙʣʘʩʪʠ. STEM ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʨʝʜʘ ʚ ʥʘʯʘʣʥʦʪʦ ʫʯʠʣʠʱʝ ʧʨʝʜʧʦʣʘʛʘ 

ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʢʣʘʩʥʘʪʘ ʩʪʘʷ ʢʘʪʦ ʩʨʝʜʘ, 

ʧʦʜʢʨʝʧʷʱʘ ʫʯʝʥʝʪʦ ʠ ʪʚʦʨʯʝʩʪʚʦʪʦ, ʨʘʟʚʠʚʘʥʝ ʥʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʠ 

ʚʟʘʠʤʦʧʦʤʦʱʪʘ, ʥʘʩʦʯʝʥʘ ʝ ʢʲʤ ʠʥʪʝʛʨʠʪʝʪʘ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 

ʪʝʭʥʦʣʦʛʠʠ. ɺʲʟʤʦʞʥʦʪʦ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠ ʝʜʠʥʠʮʠ, ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʦ-

ʙʘʟʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʚ ʥʝʛʦʚʘʪʘ ʩʠʩʪʝʤʘʪʠʯʥʘ ʮʷʣʦʩʪ (ʧʦʩʦʯʝʥʘ ʧʦ-ʛʦʨʝ) ʠ ʚʩʠʯʢʦ 

ʪʦʚʘ ʨʝʛʣʘʤʝʥʪʠʨʘʥʦ ʦʪ STEM ʦʙʫʯʝʥʠʝʪʦ, ʧʨʘʚʠ ʚʲʟʤʦʞʥʦ ʘʢʪʠʚʥʦʪʦ ʫʯʘʩʪʠʝ ʥʘ 

ʚʩʠʯʢʠ ʫʯʝʥʠʮʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʫʯʝʥʝʪʦ ʠ ʦʣʠʯʥʦʩʪʷʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʝʪʦ.  

ɸʤʝʨʠʢʘʥʩʢʠʷʪ STEM ɸʣʠʘʥʩ (GSA) ʧʫʙʣʠʢʫʚʘ STEM ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʨʘʤʢʘ 

ï STEM Education Framework1. STEM ɸʣʠʘʥʩʲʪ (Global STEM Aliance) ʠʤʘ ʟʘ ʮʝʣ 

ʜʘ ʠʜʝʥʪʠʬʠʮʠʨʘ ʥʘʡ-ʜʦʙʨʠʪʝ ʧʨʘʢʪʠʢʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʥʘʫʢʘʪʘ, 

ʪʝʭʥʦʣʦʛʠʠʪʝ, ʠʥʞʝʥʝʨʩʪʚʦʪʦ ʠ ʤʘʪʝʤʘʪʠʢʘʪʘ. ʊʦʡ ʦʪʨʘʟʷʚʘ ʪʝʢʫʱʠʪʝ 

ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʠ ʝʬʝʢʪʠʚʥʠ ʧʨʘʢʪʠʢʠ, 

ʠʟʧʦʣʟʚʘʥʠ ʧʦ ʮʝʣʠʷ ʩʚʷʪ. ʈʘʤʢʘʪʘ ʦʧʠʩʚʘ 26 ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʢʘʯʝʩʪʚʝʥʦʪʦ 

STEM ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʪʨʠ ʦʩʥʦʚʥʠ ʦʙʣʘʩʪʠ: ʦʩʥʦʚʥʠ ʢʦʤʧʝʪʝʥʮʠʠ, ʠʥʩʪʨʫʢʪʠʚʝʥ 

ʜʠʟʘʡʥ, ʠʟʧʲʣʥʝʥʠʝ. ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʚ ʨʘʤʢʘʪʘ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʪʨʠʪʝ ʦʙʣʘʩʪʠ ʩʘ 

ʙʘʟʦʚʠ ʠ ʘʜʘʧʪʠʚʥʠ, ʪʘʢʘ ʯʝ ʦʙʦʩʥʦʚʘʚʘʡʢʠ ʩʝ ʥʘ ʪʷʭ ʜʘ ʩʝ ʠʟʛʨʘʜʠ STEM 

ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʨʘʤʢʘ ʟʘ ʥʘʯʘʣʝʥ ʝʪʘʧ. 

ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʘ STEM ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʨʘʤʢʘ ʟʘ ʥʘʯʘʣʝʥ ʝʪʘʧ 

STEM ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʨʝʜʘ, ʚ ʢʦʷʪʦ ʫʯʝʥʠʮʠʪʝ ʨʘʟʚʠʚʘʪ ʩʚʦʠʪʝ 

ʢʦʤʧʝʪʝʥʮʠʠ ʠʤʘ ʠʥʪʝʛʨʘʣʝʥ, ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʝʥ ʭʘʨʘʢʪʝʨ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʤʦʞʝ 

ʜʘ ʩʝ ʪʚʲʨʜʠ, ʯʝ STEM ʢʦʤʧʝʪʝʥʪʥʦʩʪʪʘ ʠʤʘ  Ăʠʥʪʝʛʨʘʣʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘñ 

(ʎʘʥʢʦʚ, ʅ., ɻʝʥʢʦʚʘ, ʃ., 2009). ʉʲʱʠʷʪ ʘʚʪʦʨ ï ʅ. ʎʘʥʢʦʚ (2013), ʦʧʨʝʜʝʣʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʪʘ ʢʘʪʦ Ăʦʩʥʦʚʝʥ ʢʦʥʩʪʨʫʢʪ, ʯʝʩʪʦ ʘʥʘʣʠʟʠʨʘʥ ʢʘʪʦ ʠʥʪʝʛʨʘʣʥʦ 

ʣʠʯʥʦʩʪʥʦ ʩʚʦʡʩʪʚʦ (ʢʘʯʝʩʪʚʦ), ʢʘʪʦ ʩʠʩʪʝʤʘ ʦʪ ʢʦʤʧʝʪʝʥʮʠʠ, ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʧʦ 

ʦʧʨʝʜʝʣʝʥ ʥʘʯʠʥ, ʢʦʠʪʦ ʠʥʪʝʛʨʠʨʘʪ ʚ ʩʝʙʝ ʩʠ  ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʩʧʝʮʠʬʠʯʝʥ 

ʢʦʥʪʝʢʩʪ ʠ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʣʠʯʥʦʩʪʪʘ ʟʘ ʘʜʝʢʚʘʪʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ  

ʧʨʘʢʪʠʯʝʩʢʘ ʠʟʷʚʘ...ñ (ʎʘʥʢʦʚ, ʅ., 2013). ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʘʪʘ ʨʘʤʢʘ, 

ʧʨʝʜʩʪʘʚʝʥʘ ʪʫʢ ʩʲʱʦ ʠʤʘ ʩʠʣʥʦ ʠʥʪʝʛʨʘʣʝʥ ʠ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʝʥ ʭʘʨʘʢʪʝʨ. 

ɸ) ʇʲʨʚʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʘ ʦʙʣʘʩʪ ï ʆʩʥʦʚʥʠ ʢʦʤʧʝʪʝʥʮʠʠ: ɼʦ ʢʘʢʚʘ 

ʩʪʝʧʝʥ ʥʘ ʫʯʝʥʠʮʠʪʝ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪʠ ʜʘ ʨʘʟʚʠʷʪ ʫʤʝʥʠʷ ʦʪ 21-ʚʠ 

ʚʝʢ? 

ʆʩʥʦʚʥʠʪʝ ʢʦʤʧʝʪʝʥʮʠʠ (ɸ.1.) ʩʘ ʢʦʤʧʝʪʝʥʮʠʠ ʟʘ ʫʯʝʥʝ ʠ ʢʦʤʧʝʪʝʥʮʠʠ, 

ʥʫʞʥʠ ʟʘ ʤʦʜʝʨʥʦʪʦ ʨʘʙʦʪʥʦ ʤʷʩʪʦ, ʢʦʝʪʦ ʤʘʣʢʠʪʝ ʫʯʝʥʠʮʠ ʚʝʯʝ ʧʨʦʝʢʪʠʨʘʪ 

ʯʨʝʟ ʠʥʪʝʨʝʩʠʪʝ ʠ ʫʤʝʥʠʷʪʘ ʩʠ.  

 
1 https://www.nyas.org/media/13051/gsa_stem_education_framework_dec2016.pdf 
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ɸ.1.1. ʂʨʠʪʠʯʥʦ ʤʠʩʣʝʥʝ: ʋʯʝʥʠʮʠʪʝ ʠʤʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʦʮʝʥʷʪ ʤʥʦʞʝʩʪʚʦ 

ʠʟʪʦʯʥʠʮʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʠ ʧʲʨʚʠʯʝʥ ʤʘʪʝʨʠʘʣ. ʋʯʝʥʠʮʠʪʝ ʠʟʙʠʨʘʪ 

ʧʦʜʭʦʜʷʱ ʤʘʪʝʨʠʘʣ ʚ ʧʦʜʢʨʝʧʘ ʥʘ ʘʨʛʫʤʝʥʪʠʪʝ ʩʠ. STEM ʜʝʡʥʦʩʪʠʪʝ ʥʘ ʧʝʜʘʛʦʟʠʪʝ 

ʚʢʣʶʯʚʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʥʘʫʯʥʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʭʠʧʦʪʝʟʠʪʝ ʥʘ 

ʫʯʝʥʠʮʠʪʝ. ʋʯʝʥʠʮʠʪʝ ʠʤʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʧʨʠʣʘʛʘʪ ʝʜʥʘ ʠʣʠ ʧʦʚʝʯʝ ʛʣʝʜʥʠ ʪʦʯʢʠ 

ʟʘ ʨʘʟʩʲʞʜʝʥʠʝ ʧʦ ʧʨʦʙʣʝʤʠ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʧʨʦʮʝʜʫʨʠ. 

ɸ.1.2. ʈʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ: ʋʯʝʥʠʮʠʪʝ ʠʤʘʪ ʚʲʟʤʦʞʥʦʩʪʠ ʜʘ ʨʘʟʚʠʷʪ 

ʫʤʝʥʠʷ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʟʘ STEM-ʙʘʟʠʨʘʥʠ ʧʨʦʙʣʝʤʠ ʠ ʩʮʝʥʘʨʠʠ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʠʜʝʠ, ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʮʝʣʠ, ʝʪʘʧʠ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʧʣʘʥʦʚʝ. ʋʯʝʥʠʮʠʪʝ ʩʝ ʧʦʜʢʨʝʧʷʪ ʠ ʠʤʘʪ ʚʲʟʤʦʞʥʦʩʪʠ ʜʘ ʧʨʠʣʘʛʘʪ ʝʜʥʦ ʠʣʠ ʧʦʚʝʯʝ 

ʨʝʰʝʥʠʷ ʢʲʤ ʨʝʜʠʮʘ STEM-ʙʘʟʠʨʘʥʠ ʧʨʦʙʣʝʤʠ ʠ ʩʮʝʥʘʨʠʠ.  

ɸ. 1.3. ʂʨʝʘʪʠʚʥʦʩʪ (ʪʚʦʨʯʝʩʪʚʦ): ʋʯʝʥʠʮʠʪʝ ʠʤʘʪ ʤʥʦʞʝʩʪʚʦ ʚʲʟʤʦʞʥʦʩʪʠ 

ʜʘ ʧʦʜʭʦʞʜʘʪ ʢʲʤ ʧʨʦʙʣʝʤʠʪʝ ʦʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʠ ʛʣʝʜʥʠ ʪʦʯʢʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʦʪ 

ʩʚʦʷʪʘ ʩʦʙʩʪʚʝʥʘ. ʅʦʚʠʪʝ ʧʦʜʭʦʜʠ ʠʣʠ ʨʝʰʝʥʠʷ ʩʝ ʦʮʝʥʷʚʘʪ ʠʟʨʠʯʥʦ. ɼʝʡʥʦʩʪʠʪʝ 

ʥʘʩʲʨʯʘʚʘʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦʜʭʦʜʠ ʢʲʤ ʜʘʜʝʥʘ ʟʘʜʘʯʘ, ʧʦʟʚʦʣʷʚʘʡʢʠ ʥʘ 

ʫʯʝʥʠʮʠʪʝ ʜʘ ʠʟʤʠʩʣʷʪ ʩʚʦʷ ʩʦʙʩʪʚʝʥ ʧʲʪ.  

ɸ.1.4. ʂʦʤʫʥʠʢʘʮʠʷ: ʋʯʝʥʠʮʠʪʝ ʠʤʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʜʘ 

ʧʨʘʢʪʠʢʫʚʘʪ ʠ ʜʘ ʜʝʤʦʥʩʪʨʠʨʘʪ ʩʧʦʩʦʙʥʦʩʪʪʘ ʩʠ ʜʘ ʢʦʤʫʥʠʢʠʨʘʪ ʷʩʥʦ, ʪʦʯʥʦ ʠ/ʠʣʠ 

ʫʙʝʜʠʪʝʣʥʦ ʧʦ STEM ʪʝʤʠ ʧʨʝʜ ʤʥʦʞʝʩʪʚʦ ʘʫʜʠʪʦʨʠʠ, ʢʘʢʪʦ ʦʬʠʮʠʘʣʥʠ, ʪʘʢʘ ʠ 

ʥʝʬʦʨʤʘʣʥʠ. ʋʯʝʥʠʮʠʪʝ ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʪ ʤʫʣʪʠʤʦʜʘʣʥʠ ʤʝʪʦʜʠ, ʢʘʪʦ ʨʠʩʫʥʢʠ, 

ʠʟʦʙʨʘʞʝʥʠʷ, ʚʠʟʫʘʣʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʤʦʜʝʣʠ, ʟʘ ʜʘ ʧʨʝʜʘʜʘʪ ʠʜʝʠ.  

ɸ.1.5. ʉʲʪʨʫʜʥʠʯʝʩʪʚʦ: ʋʯʝʥʠʮʠʪʝ ʫʯʘʩʪʚʘʪ ʚ ʛʨʫʧʦʚʘ ʨʘʙʦʪʘ. ʇʦʜʜʨʲʞʢʘʪʘ 

ʥʘ ʝʢʠʧʘ ʦʪ ʫʯʠʪʝʣʠ ʠ/ʠʣʠ ʫʯʝʥʠʮʠ ʝ ʚʢʣʶʯʝʥʘ, ʟʘ ʜʘ ʧʦʤʦʛʥʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʜʘ 

ʨʘʙʦʪʷʪ ʟʘʝʜʥʦ ʟʘ ʧʣʘʥʠʨʘʥʝ, ʦʨʛʘʥʠʟʠʨʘʥʝ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʜʝʡʥʦʩʪʠ. ɼʝʡʥʦʩʪʠʪʝ 

ʩʘ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʧʦʜʢʨʝʧʷʪ ʩʲʚʤʝʩʪʥʦʪʦ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ 

ʧʨʦʜʫʢʪʠ ʟʘ ʨʘʙʦʪʘ. 

ɸ.1.6. ɻʨʘʤʦʪʥʦʩʪ ʟʘ ʨʘʙʦʪʘ ʩ ʜʘʥʥʠ: ɼʝʡʥʦʩʪʠʪʝ ʠʟʠʩʢʚʘʪ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʝ 

ʘʥʛʘʞʠʨʘʪ ʩ ʢʘʯʝʩʪʚʝʥʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʠ ʜʘʥʥʠ ʢʘʪʦ ʯʘʩʪ ʦʪ ʘʥʘʣʠʪʠʯʥʠ ʟʘʜʘʯʠ, ʢʘʪʦ 

ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ, ʨʘʟʩʣʝʜʚʘʥʝ ʠ ʧʨʦʝʢʪʠʨʘʥʝ.  

ɸ.1.7. ɼʠʛʠʪʘʣʥʘ ʛʨʘʤʦʪʥʦʩʪ ʠ ʢʦʤʧʶʪʲʨʥʠ ʥʘʫʢʠ:  ʂʦʥʮʝʧʮʠʠʪʝ ʟʘ 

ʢʦʤʧʶʪʲʨʥʠ ʥʘʫʢʠ ʩʘ ʠʥʪʝʛʨʠʨʘʥʠ ʚ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ STEM ʢʘʪʦ ʯʘʩʪ ʦʪ ʨʝʰʘʚʘʥʝ 

ʥʘ ʧʨʦʙʣʝʤʠ, ʢʨʠʪʠʯʥʦ ʤʠʩʣʝʥʝ ʠ ʣʦʛʠʯʝʩʢʠ ʨʘʟʩʲʞʜʝʥʠʷ.  

ʇʦʜʢʨʝʧʷʱʠʪʝ ʢʦʤʧʝʪʝʥʮʠʠ (ɸ.2.) ʩʘ ʪʝʟʠ, ʢʦʠʪʦ ʫʣʝʩʥʷʚʘʪ ʨʘʟʚʠʪʠʝʪʦ ʠ 

ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʫʤʝʥʠʷ. ɿʘ ʜʘ ʙʲʜʘʪ ʧʦʜʢʨʝʧʷʱʠ, ʨʝʩʫʨʩʠʪʝ, ʢʦʠʪʦ 

ʧʨʝʜʦʩʪʘʚʷ ʫʯʠʪʝʣʷʪ, ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘʪ ʠʟʨʠʯʥʠ ʫʢʘʟʘʥʠʷ, ʠʥʩʪʨʫʢʮʠʠ ʠ ʦʮʝʥʢʘ 

ʥʘ ʜʘʜʝʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ, ʚʢʣʶʯʠʪʝʣʥʦ ʨʫʙʨʠʢʠ ʠʣʠ ʠʥʩʪʨʫʢʮʠʠ ʟʘ ʪʲʣʢʫʚʘʥʝ ʥʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʦʮʝʥʢʘʪʘ. 

ɸ.2.1. STEM ʤʠʩʣʝʥʝ: ʋʯʝʥʠʮʠʪʝ ʩʝ ʥʘʩʲʨʯʘʚʘʪ ʜʘ ʧʦʜʭʦʞʜʘʪ ʢʲʤ ʧʨʦʙʣʝʤʠʪʝ 

ʩ ʦʪʚʦʨʝʥ ʫʤ, ʜʘ ʦʙʤʠʩʣʷʪ ʨʝʜʠʮʘ ʨʝʰʝʥʠʷ, ʜʘ ʪʲʨʩʷʪ ʠʥʦʚʘʮʠʠ ʠ ʜʘ ʠʟʨʘʟʷʚʘʪ 

ʩʚʦʠʪʝ ʠʜʝʠ ʧʦ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ. ʋʯʝʥʠʮʠʪʝ ʩʝ ʥʘʩʲʨʯʘʚʘʪ ʜʘ ʠʟʩʣʝʜʚʘʪ ʦʙʝʢʪʠʚʥʦ 

ʚʲʧʨʦʩʠʪʝ ʯʨʝʟ ʛʝʥʝʨʠʨʘʥʝ ʠ ʪʝʩʪʚʘʥʝ ʥʘ ʭʠʧʦʪʝʟʠ ʠ ʯʨʝʟ ʩʲʙʠʨʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ 

ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʚ ʧʦʜʢʨʝʧʘ ʥʘ ʪʚʲʨʜʝʥʠʷʪʘ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʜʝʡʥʦʩʪʠ ʩʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʜʘ ʥʘʩʲʨʯʘʪ ʣʶʙʦʧʠʪʩʪʚʦʪʦ ʠ ʛʲʚʢʘʚʦʩʪʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚʲʚ ʚʩʷʢʘ 
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ʩʠʪʫʘʮʠʷ, ʢʘʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʤʥʦʛʦ ʚʠʜʦʚʝ ʧʨʦʝʢʪʠ ʠ ʧʨʦʙʣʝʤʥʠ ʩʮʝʥʘʨʠʠ.  

 ɸ.2.2. ʇʦʩʨʝʜʥʠʯʝʩʪʚʦ ʠ ʧʦʩʪʦʷʥʩʪʚʦ: ɼʝʡʥʦʩʪʠʪʝ ʩʘ ʟʘʤʠʩʣʝʥʠ ʪʘʢʘ, ʯʝ 

ʫʯʝʥʠʮʠʪʝ ʜʘ ʠʟʩʣʝʜʚʘʪ ʧʦʜʭʦʜʠʪʝ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ, ʜʘ ʠʟʙʠʨʘʪ ʥʦʚʠ 

ʧʦʜʭʦʜʠ ʧʨʠ ʩʲʟʜʘʣʠ ʩʝ ʟʘʪʨʫʜʥʝʥʠʷʪʘ, ʜʘ ʧʨʠʣʘʛʘʪ ʥʦʚʠ ʧʦʜʭʦʜʠ ʧʨʠ ʩʨʝʱʘʥʝʪʦ 

ʥʘ ʧʨʝʧʷʪʩʪʚʠʷ. ʅʝʫʩʧʝʭʲʪ ʩʝ ʪʨʝʪʠʨʘ ʢʘʪʦ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʫʯʝʥʝ ʠ ʦʪʩʪʨʘʥʷʚʘʥʝ ʥʘ 

ʪʨʫʜʥʦʩʪʠʪʝ.  

ɸ.2.3. ʉʦʮʠʘʣʥʘ ʠ ʢʫʣʪʫʨʥʘ ʦʩʚʝʜʦʤʝʥʦʩʪ: ʄʘʪʝʨʠʘʣʠʪʝ, ʧʦʜʛʦʪʚʝʥʠ ʦʪ  

STEM ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʚʲʚʝʞʜʘʪ ʤʥʦʞʝʩʪʚʦ ʢʫʣʪʫʨʥʠ ʧʝʨʩʧʝʢʪʠʚʠ. ʈʘʟʛʣʝʞʜʘʪ ʩʝ 

ʮʝʥʥʦʩʪʪʘ ʥʘ ʩʦʮʠʘʣʥʘʪʘ ʠ ʢʫʣʪʫʨʥʘ ʠʥʬʦʨʤʠʨʘʥʦʩʪ, ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʠ 

ʩʲʧʨʠʯʘʩʪʥʦʩʪ, ʦʩʦʙʝʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʛʣʦʙʘʣʥʦʪʦ ʛʨʘʞʜʘʥʩʪʚʦ ʠ ʛʣʦʙʘʣʥʠʪʝ 

STEM ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ.  

ɸ.2.4. ʃʠʜʝʨʩʪʚʦ: ʉʪʫʜʝʥʪʠʪʝ ʠʤʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʧʦʝʤʘʪ ʣʠʜʝʨʩʢʠ ʨʦʣʠ ʠ ʜʘ 

ʫʧʨʘʞʥʷʚʘʪ ʣʠʜʝʨʩʢʠ ʫʤʝʥʠʷ. ʇʨʘʢʪʠʢʫʚʘʪ ʩʝ ʠ ʩʝ ʦʮʝʥʷʚʘʪ ʫʤʝʥʠʷ ʢʘʪʦ ʧʦʝʤʘʥʝ 

ʥʘ ʠʥʠʮʠʘʪʠʚʘ, ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʢʦʥʩʝʥʩʫʩ ʠ ʝʬʝʢʪʠʚʥʘ ʢʦʤʫʥʠʢʘʮʠʷ ʚ ʛʨʫʧʠ.  

 ɸ.2.5. ɽʪʠʢʘ: ʄʘʪʝʨʠʘʣʠʪʝ ʟʘʧʦʟʥʘʚʘʪ ʫʯʝʥʠʮʠʪʝ ʩ ʧʦʥʷʪʠʝʪʦ ʝʪʠʢʘ ʢʘʪʦ 

ʯʘʩʪ ʦʪ STEM ʢʦʤʧʝʪʝʥʪʥʦʩʪʠʪʝ ʠ ʥʝʡʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ. STEM ʤʘʪʝʨʠʘʣʠʪʝ 

ʧʦʜʪʠʢʚʘʪ ʫʯʝʥʠʮʠʪʝ ʜʘ ʦʙʤʠʩʣʷʪ ʝʪʠʢʘʪʘ ʚ ʧʦʜʭʦʜʘ ʢʲʤ ʨʘʙʦʪʘʪʘ ʩʠ ʠ ʨʘʟʚʠʚʘʪ 

ʫʤʝʥʠʷ ʜʘ  ʧʨʠʟʥʘʚʘʪ ʨʘʟʣʠʯʥʠ ʛʣʝʜʥʠ ʪʦʯʢʠ ʠ ʤʥʝʥʠʷ. 

 B) ɺʪʦʨʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʘ ʦʙʣʘʩʪ ï ʀʥʩʪʨʫʢʪʠʚʝʥ ʜʠʟʘʡʥ: ɼʦ ʢʘʢʚʘ 

ʩʪʝʧʝʥ ʤʘʪʝʨʠʘʣʠʪʝ ʠ/ʠʣʠ ʜʠʟʘʡʥʲʪ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʦʪʨʘʟʷʚʘʪ 

ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʧʝʜʘʛʦʛʠʢʘ? 

ɺ.1. ʀʟʩʣʝʜʦʚʘʪʝʣʩʢʠ-ʙʘʟʠʨʘʥʘ ʧʝʜʘʛʦʛʠʢʘ: ʇʝʜʘʛʦʛʠʯʝʩʢʠʪʝ STEM 

ʤʘʪʝʨʠʘʣʠ ʩʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʪʝʢʫʱʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʙʣʝʤ. 

ʇʨʝʜʣʘʛʘʪ ʩʝ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʥʘʩʦʢʠ ʚ ʧʦʜʢʨʝʧʘ ʥʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠ 

ʩʪʨʘʪʝʛʠʠ. ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ STEM ʤʘʪʝʨʠʘʣʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠʟʚʝʩʪʥʠ 

ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʩʪʨʘʪʝʛʠʠ. ɺʲʧʨʝʢʠ ʯʝ ʩʪʨʘʪʝʛʠʠʪʝ ʥʝ ʩʘ ʠʟʨʠʯʥʦ 

ʩʲʛʣʘʩʫʚʘʥʠ, ʪʝ ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʠ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʜʝʡʥʦʩʪʠʪʝ. 

ɺ.2. STEM ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ: ʋʯʝʙʥʦʪʦ STEM ʩʲʜʲʨʞʘʥʠʝ ʝ 

ʧʨʝʜʩʪʘʚʝʥʦ ʯʨʝʟ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʝʥ ʤʦʜʝʣ ʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʦʜʭʦʜ, ʧʨʠ ʢʦʠʪʦ 

ʫʯʝʥʠʮʠʪʝ ʠʤʘʪ ʤʥʦʞʝʩʪʚʦ ʚʲʟʤʦʞʥʦʩʪʠ ʜʘ ʧʨʠʣʘʛʘʪ STEM ʫʤʝʥʠʷ ʠ ʟʥʘʥʠʷ ʚ 

ʢʦʥʪʝʢʩʪʘ ʥʘ STEM ʜʝʡʥʦʩʪʠ, ʧʨʦʙʣʝʤʠ ʠ/ʠʣʠ ʧʨʘʢʪʠʢʠ. 

ɺ.3. ʈʝʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ STEM  ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ: ʉʲʜʲʨʞʘʥʠʝʪʦ ʝ ʚʛʨʘʜʝʥʦ 

ʚ ʩʮʝʥʘʨʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʙʣʝʤʠ ʠʣʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʢʦʠʪʦ ʫʯʝʥʠʮʠʪʝ 

ʚʝʨʦʷʪʥʦ ʱʝ ʩʨʝʱʥʘʪ ʠʟʚʲʥ ʫʯʠʣʠʱʝ ʚ ʨʝʘʣʥʠʷ ʞʠʚʦʪ. ɺʨʲʟʢʠʪʝ ʤʝʞʜʫ ʫʯʝʙʥʦʪʦ 

ʩʲʜʲʨʞʘʥʠʝ ʠ ʧʨʠʣʦʞʝʥʠʝʪʦ ʚ ʨʝʘʣʥʠʷ ʩʚʷʪ ʩʘ ʷʩʥʠ ʟʘ ʫʯʝʥʠʮʠʪʝ.  

ɺ.4. ʇʨʦʝʢʪʦ ʠ ʧʨʦʙʣʝʤʥʦ ʙʘʟʠʨʘʥʦ STEM ʦʙʫʯʝʥʠʝ: ʇʨʦʝʢʪʦ-ʙʘʟʠʨʘʥʦʪʦ ʠ 

ʧʨʦʙʣʝʤʥʦ-ʙʘʟʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠʟʛʨʘʞʜʘʪ STEM ʦʙʫʯʝʥʠʝʪʦ. ɼʝʡʥʦʩʪʠʪʝ ʠ 

ʧʨʦʝʢʪʠʪʝ ʚʘʨʠʨʘʪ ʚ ʮʷʣʦʩʪʥʘʪʘ STEM  ʫʯʝʙʥʘ ʧʨʦʛʨʘʤʘ. ʋʯʝʥʠʮʠʪʝ ʠʤʘʪ 

ʤʥʦʞʝʩʪʚʦ ʚʲʟʤʦʞʥʦʩʪʠ ʜʘ ʨʘʙʦʪʷʪ ʩʲʚʤʝʩʪʥʦ, ʟʘ ʜʘ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʧʨʦʙʣʝʤ, ʜʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʠ ʚʥʝʜʨʷʪ ʝʜʥʦ ʠʣʠ ʧʦʚʝʯʝ ʨʝʰʝʥʠʷ ʠ ʜʘ ʧʨʝʜʩʪʘʚʷʪ ʨʘʙʦʪʘʪʘ ʩʠ 

ʧʨʝʜ ʨʘʟʣʠʯʥʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʩʪʨʘʥʠ. 

ɺ.5. ʊʝʭʥʦʣʦʛʠʯʥʘ ʠʥʪʝʛʨʘʮʠ:̫ ʋʯʝʥʠʮʠʪʝ ʠʟʧʦʣʟʚʘʪ ʪʝʭʥʦʣʦʛʠʷʪʘ ʢʘʪʦ 

ʠʥʩʪʨʫʤʝʥʪ ʚ ʮʷʣʘʪʘ ʫʯʝʙʥʘ ʧʨʦʛʨʘʤʘ. ʊʝʭʥʦʣʦʛʠʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ 
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ʫʯʝʥʝʪʦ ʠ ʟʘ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʜʝʡʥʦʩʪʠ, ʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ.  

ɺ.6. ʆʮʝʥʷʚʘʥʝ: ʆʩʠʛʫʨʝʥʠ ʩʘ ʤʘʪʝʨʠʘʣʠ ʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʦʨʤʠʨʘʱʠ ʠ 

ʦʙʦʙʱʘʚʘʱʠ ʦʮʝʥʢʠ. ʆʮʝʥʢʠʪʝ ʩʘ ʩʲʦʙʨʘʟʝʥʠ ʩ ʫʯʝʙʥʠʪʝ ʮʝʣʠ ʠ ʚʢʣʶʯʚʘʪ ʨʘʟʣʠʯʥʠ 

ʬʦʨʤʘʪʠ.  

ɺ.7. ʂʫʣʪʫʨʥʘ ʩʝʥʟʠʪʠʚʥʦʩʪ ʠ ʨʝʣʝʚʘʥʪʥʦʩʪ: ʉʲʜʲʨʞʘʥʠʝʪʦ ʝ ʨʘʟʧʦʣʦʞʝʥʦ 

ʚ ʨʝʜʠʮʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʠʩʪʦʨʠʯʝʩʢʠ, ʢʫʣʪʫʨʥʠ ʠ ʧʦʣʠʪʠʯʝʩʢʠ ʢʦʥʪʝʢʩʪʠ, ʢʘʪʦ ʩʝ 

ʧʦʟʦʚʘʚʘ ʥʘ ʩʪʘʥʜʘʨʪʠʪʝ ʟʘ ʩʦʮʠʘʣʥʠ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʆʙʩʲʞʜʘ ʩʝ 

ʨʦʣʷʪʘ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʷ, ʢʫʣʪʫʨʥʠʷ ʠ ʧʦʣʠʪʠʯʝʩʢʠʷ ʢʦʥʪʝʢʩʪ ʚ ʥʘʩʪʦʷʱʘʪʘ STEM 

ʜʝʡʥʦʩʪ. ɿʘʣʦʞʝʥʠʪʝ STEM ʜʝʡʥʦʩʪʠ ʬʦʨʤʠʨʘʪ ʢʦʤʧʝʪʝʥʮʠʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 

ʢʫʣʪʫʨʥʠ ʧʝʨʩʧʝʢʪʠʚʠ.  

ʉ) ʊʨʝʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʘ ʦʙʣʘʩʪ - ʀʟʧʲʣʥʝʥʠʝ: ɼʦ ʢʘʢʚʘ ʩʪʝʧʝʥ ʩʝ 

ʛʘʨʘʥʪʠʨʘ ʝʬʝʢʪʠʚʥʦ ʧʨʠʣʘʛʘʥʝ? 

ʉ.1. ɼʦʩʪʲʧʥʦʩʪ: STEM ʜʝʡʥʦʩʪʠʪʝ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʜʘ ʘʥʛʘʞʠʨʘʪ ʫʯʝʥʠʮʠ 

ʦʪ ʨʘʟʣʠʯʥʠ ʢʣʘʩʦʚʝ ʠ ʫʯʠʣʠʱʘ ʩ ʨʘʟʣʠʯʥʠ ʫʤʝʥʠʷ ʠ ʦʧʠʪ. ɺʩʠʯʢʠ ʤʘʪʝʨʠʘʣʠ ʠ 

ʧʦʜʜʨʲʞʢʘ ʩʝ ʧʨʠʜʲʨʞʘʪ ʢʲʤ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʫʥʠʚʝʨʩʘʣʝʥ ʜʠʟʘʡʥ ʟʘ ʫʯʝʥʝ, ʟʘ ʜʘ 

ʦʪʛʦʚʦʨʷʪ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠʪʝ ʥʫʞʜʠ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʫʯʠʪʝʣʠʪʝ.  

 ʉ.2. ʉʲʦʪʚʝʪʩʪʚʠʝ ʩ ʨʝʛʠʦʥʘʣʥʠʪʝ (ʣʦʢʘʣʥʠ) ʢʦʥʪʝʢʩʪʠ: ɺʩʠʯʢʠ 

ʤʘʪʝʨʠʘʣʠ ʩʘ ʧʨʦʝʢʪʠʨʘʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʙʲʜʘʪ ʘʜʘʧʪʠʨʘʥʠ ʠ ʩʲʦʙʨʘʟʝʥʠ ʩ 

ʦʙʫʯʠʪʝʣʥʠʷ ʠ ʩʦʮʠʘʣʥʦ-ʢʫʣʪʫʨʝʥ ʢʦʥʪʝʢʩʪ. ʆʩʠʛʫʨʷʚʘ ʩʝ ʧʦʜʢʨʝʧʘ ʟʘ ʪʘʟʠ 

ʘʜʘʧʪʘʮʠʷ ï ʥʘʧʨʠʤʝʨ ʩʮʝʥʘʨʠʠʪʝ, ʦʩʥʦʚʘʥʠ ʥʘ ʧʨʦʙʣʝʤʠ, ʚʢʣʶʯʚʘʪ ʨʝʜʠʮʘ 

ʠʥʜʫʩʪʨʠʘʣʥʠ ʠʣʠ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʢʦʥʪʝʢʩʪʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʙʨʘʥʠ ʚʲʟ 

ʦʩʥʦʚʘ ʥʘ ʤʝʩʪʥʠʪʝ ʠʢʦʥʦʤʠʢʠ.  

ɺʤʝʩʪʦ ʟʘʢʣʶʯʝʥʠʝ 

ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʠʷʪ ʧʨʦʯʠʪ ʥʘ STEM ʦʙʫʯʝʥʠʝʪʦ ʥʘʩʦʯʚʘ ʢʲʤ ʜʝʬʠʥʠʨʘʥʝ ʥʘ 

STEM ʢʦʤʧʝʪʝʥʪʥʦʩʪʠʪʝ ʢʘʪʦ ʫʤʝʥʠʷ ʦʪ ʧʦ-ʚʠʩʦʢ ʢʣʘʩ, ʚʢʣʶʯʚʘʱʠ: ʫʤʝʥʠʷ ʟʘ 

ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʝʥ ʩʠʥʪʝʟ ʤʝʞʜʫ ʧʨʠʨʦʜʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ 

ʦʙʣʘʩʪʠ; ʫʤʝʥʠʝ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ ʚ ʭʝʪʝʨʦʛʝʥʥʠ ʝʢʠʧʠ ʯʨʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ 

ʨʘʟʣʠʯʥʠ ʧʝʨʩʧʝʢʪʠʚʠ; ʫʤʝʥʠʷ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʧʦʜʝʣʝʥʘ ʙʘʟʘ ʜʘʥʥʠ. ɺʲʚ ʚʩʠʯʢʠ 

ʩʲʜʲʨʞʘʪʝʣʥʦ ʦʧʠʩʘʥʠ STEM ʢʦʤʧʝʪʝʥʮʠʠ ʠ STEM ʜʝʡʥʦʩʪʠ, ʦʯʝʨʪʘʥʠ ʚ ʪʨʠʪʝ 

ʦʩʥʦʚʥʠ ʦʙʣʘʩʪʠ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʘ STEM ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʨʘʤʢʘ ʟʘ ʥʘʯʘʣʝʥ ʝʪʘʧ, 

ʥʘ ʧʨʝʜʝʥ ʧʣʘʥ ʩʝ ʠʟʚʝʞʜʘ ʝʜʥʘ ʠʥʪʝʛʨʘʣʥʘ ʩʠʣʥʦ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʠʟʠʨʘʥʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪ, ʨʘʟʛʣʝʞʜʘʥʘ ʢʘʪʦ STEM  ʢʦʤʧʝʪʝʥʪʥʦʩʪ.   
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ʉʀʄʋʃɸʎʀʆʅʅʆ-ɹɸɿʀʈɸʅʆ ʇɽɼɸɻʆɻʀʏɽʉʂʆ ʆɹʋʏɽʅʀɽ ɿɸ 

ʉʆʎʀɸʃʀɿɸʎʀʗ ʀ ʄʆʊʀɺɸʎʀʗ ʅɸ ʋʏɽʅʀʎʀ ï 1-4 ʂʃɸʉ  

ʈʫʤʷʥʘ ɼʘʚʠʜʦʚʘ ʂʦʜʞʘʠʣʠʝʚʘ  

SIMULATION -BASED PEDAGOGICAL TRAINING FOR SOCIALIZATION 

AND MOTIVATION OF STUDENTS ï 1-4 GRADES 

Rumyana Davidova Kodzhailieva 

 

Abstract: Simulation learning is an interactive learning model to increase students' 

knowledge and improve their skills and competencies. This type of training develops students' 

socio-pedagogical skills, flexibility, creative thinking, and rapid adaptability to different 

situations. The primary stimulus for participation in simulations is students' motivation for their 

development and success in a given field, as the simulations help to learn and prove their skills. 

Key words: simulation, motivation, socialization, interactive learning 

 

ʉʠʤʫʣʘʮʠʷʪʘ ï ʝʬʝʢʪʠʚʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʧʨʦʮʝʩʠ, ʧʨʠʜʦʙʠʚʘʥʝ 

ʥʘ ʦʧʠʪ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʤʦʪʠʚʘʮʠʷʪʘ 

ʇʨʦʮʝʩʲʪ ʥʘ ʫʯʝʥʝ ʩʲʧʲʪʩʪʚʘ ʮʝʣʠʷ ʞʠʚʦʪ, ʢʘʪʦ ʯʨʝʟ ʥʝʛʦ ʯʦʚʝʢ ʧʨʠʜʦʙʠʚʘ 

ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʦʩʪʦʷʥʥʦʪʦ ʤʫ ʨʘʟʚʠʪʠʝ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ. 

ʂʦʣʢʦʪʦ ʧʦ-ʙʲʨʟʦ ʩʝ ʥʘʫʯʘʚʘ ʠ ʫʩʚʦʷʚʘ ʥʝʱʦ ʥʦʚʦ, ʪʦʣʢʦʚʘ ʩʘ Ăʧʦ-ʛʦʣʝʤʠ 

ʰʘʥʩʦʚʝʪʝ ʟʘ ʩʦʮʠʘʣʥʘ ʘʜʘʧʪʘʮʠʷ ʠ ʧʨʦʩʧʝʨʠʪʝʪ ʥʘ ʠʥʜʠʚʠʜʘ, ʧʨʠ ʨʘʚʥʠ ʜʨʫʛʠ 

ʫʩʣʦʚʠʷñ (ɸʪʘʥʘʩʦʚʘ, 2015, ʩ. 21). ʉʘʤʠʷʪ ʧʨʦʮʝʩ ʥʘ ʫʯʝʥʝ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʨʘʟʣʠʯʥʠ 

ʩʪʘʜʠʠ ï ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʦʧʠʪ, ʥʘ ʥʘʙʣʶʜʝʥʠʝʪʦ, ʥʘ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʘʙʩʪʨʘʢʪʥʠ 

ʢʦʥʮʝʧʮʠʠ ʠ ʥʘ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʧʨʦʚʝʨʢʘ ʥʘ ʫʩʚʦʝʥʠʪʝ ʟʥʘʥʠʷ. ʃʦʛʠʯʝʩʢʘʪʘ 

ʦʙʚʲʨʟʘʥʦʩʪ ʥʘ ʦʪʜʝʣʥʠʪʝ ʩʪʘʜʠʠ, ʬʦʨʤʠʨʘʪ ʪ. ʥʘʨ. ʮʠʢʲʣ ʥʘ ʫʯʝʥʝ. ʉʪʠʣʦʚʝʪʝ ʥʘ 

ʫʯʝʥʝ ʬʦʨʤʠʨʘʪ ʠ ʯʝʪʠʨʠ ʧʨʦʬʠʣʘ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ï ʘʢʪʠʚʠʩʪʠ (ʩ ʚʠʩʦʢʘ ʤʦʪʠʚʘʮʠʷ 

ʟʘ ʦʙʫʯʝʥʠʝ), ʨʝʬʣʝʢʪʦʨʠ (ʧʦ-ʧʨʝʜʧʘʟʣʠʚʠ ʚ ʦʙʫʯʝʥʠʝʪʦ, ʧʨʝʜʧʦʯʠʪʘʱʠ ʫʯʝʥʝ, ʯʨʝʟ 

ʥʘʙʣʶʜʝʥʠʝ ʠʣʠ ʫʯʝʥʝ, ʯʨʝʟ ʠʟʩʣʝʜʚʘʥʝ), ʪʝʦʨʝʪʠʮʠ (ʠʟʧʦʣʟʚʘʱʠ ʘʙʩʪʨʘʢʪʥʠ 

ʧʦʥʷʪʠʷ ʠ ʧʨʝʜʧʦʯʠʪʘʱʠ ʫʯʝʥʝ, ʯʨʝʟ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ) ʠ ʧʨʘʛʤʘʪʠʮʠ 

(ʠʥʪʝʨʝʩʫʚʘʱʠ ʩʝ ʦʪ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʦʙʫʯʝʥʠʝ) (ʀʚʘʥʦʚ, 2004). ɺ ʦʨʛʘʥʠʟʘʮʠʦʥʝʥ 

ʢʦʥʪʝʢʩʪ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʦʙʫʯʝʥʠʝ, ʢʘʪʦ ʪʝ ʚʝʯʝ ʥʝ ʩʝ ʦʛʨʘʥʠʯʘʚʘʪ 

ʩʘʤʦ ʜʦ ʫʯʘʩʪʠʝ ʚ ʪʨʘʜʠʮʠʦʥʥʠ ʢʫʨʩʦʚʝ, ʘ ʦʙʭʚʘʱʘʪ ʨʘʟʣʠʯʥʠ ʚʲʟʤʦʞʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʚʘʱʠ ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ, ʢʘʪʦ ʜʝʤʦʥʩʪʨʠʨʘʥʝ, ʩʠʤʫʣʘʮʠʷ, 

ʢʦʫʯʠʥʛ ʠ ʜʨ. ʉʠʤʫʣʘʮʠʷʪʘ ʝ ʯʝʩʪʦ ʧʨʠʣʘʛʘʥ ʤʝʪʦʜ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ, 

ʧʦʟʚʦʣʷʚʘʱ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʛʨʝʰʢʠʪʝ ʠ ʙʝʟʦʧʘʩʥʠ ʫʩʣʦʚʠʷ ʥʘ ʪʨʫʜ (ʅʝʤʠʥʩʢʘ, 2015) 

ï ʝʬʝʢʪʠʚʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʧʨʦʮʝʩʠ ʠ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ 

ʩʠʪʫʘʮʠʠ. 

ɺ ʦʙʫʯʝʥʠʝʪʦ ʩʠʤʫʣʘʮʠʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷ, ʥʘʩʲʨʯʘʚʘʱʠ 

ʠʥʪʝʨʝʩʘ ʠ ʤʦʪʠʚʘʮʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʢʲʤ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ, ʟʘ ʝʬʝʢʪʠʚʥʘ 

ʤʝʞʜʫʣʠʯʥʦʩʪʥʘ ʢʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʢʣʘʩʘ ʠ ʫʯʠʪʝʣʷ, ʢʘʢʪʦ ʠ ʟʘ ʧʨʠʦʙʱʘʚʘʱʦ 

ʦʙʨʘʟʦʚʘʥʠʝ. ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʘʪʘ ʣʠʪʝʨʘʪʫʨʘ, ʩʠʤʫʣʘʮʠʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩʝ 
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ʜʝʬʠʥʠʨʘ ʢʘʪʦ ʝʜʠʥ ʦʪ ʤʦʜʝʣʠʪʝ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦ ʦʙʫʯʝʥʠʝ. ʉʧʦʨʝʜ ʈʘʜʝʚ 

ʩʠʤʫʣʘʮʠʷʪʘ ʝ Ăʠʤʠʪʘʮʠʦʥʥʦ ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝ ʠʣʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʩʠʪʫʘʮʠʠñ 

(ʈʘʜʝʚ, 2003, ʩ. 388), ʘ ʩʧʦʨʝʜ ʅʝʤʠʥʩʢʘ ʪʷ ʝ Ăʤʦʜʝʣ ʥʘ ʠʥʪʝʨʘʢʮʠʷ, ʩ ʚʲʟʤʦʞʥʦʩʪ 

ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʀʂ ʪʝʭʥʦʣʦʛʠʠñ (ʅʝʤʠʥʩʢʘ, 2015, ʩ. 13). ʇʨʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ 

ʩʠʤʫʣʘʮʠʷ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʫʯʝʥʠʮʠʪʝ ʠʟʚʲʨʰʚʘʪ ʨʘʟʣʠʯʥʠ ʜʝʡʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷ, 

ʢʦʠʪʦ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʤʘʢʩʠʤʘʣʥʦ ʙʣʠʟʢʠ ʜʦ ʨʝʘʣʥʠʪʝ. ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʩʠʤʫʣʘʮʠʷ 

ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʦʣʝʟʥʦ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʫʯʝʙʥʠ ʟʘʜʘʯʠ ʩʝ ʠʟʠʩʢʚʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʨʘʢʪʠʢʘ, ʟʘ ʜʘ ʩʝ ʫʧʨʘʞʥʠ ʠʟʧʲʣʥʝʥʠʝʪʦ 

ʥʘ ʨʘʟʣʠʯʥʠ ʜʝʡʥʦʩʪʠ, ʢʘʪʦ ʧʦʟʚʦʣʷʚʘ ʧʨʘʢʪʠʯʝʩʢʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʫʩʚʦʝʥʠʪʝ ʟʥʘʥʠʷ 

ʠ ʫʤʝʥʠʷ (ʀʚʘʥʦʚ, 1999). ʉʠʤʫʣʘʮʠʠʪʝ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʩʧʦʤʘʛʘʪ ʟʘ ʨʝʰʘʚʘʥʝ 

ʢʘʢʪʦ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠ, ʪʘʢʘ ʠ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʜʘʯʠ, ʢʘʪʦ ʩʲʱʝʩʪʚʫʚʘʪ ʢʨʠʪʝʨʠʠ, 

ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʮʝʣʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʧʦʟʥʘʚʘʪʝʣʥʠʪʝ ʫʤʝʥʠʷ ʥʘ ʫʯʝʥʠʮʠʪʝ 

(ʉʪʝʬʘʥʦʚʘ, 2009). ɺ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʩʠʤʫʣʘʮʠʠʪʝ ʥʝ ʟʘʤʝʩʪʚʘʪ 

ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʫʧʨʘʞʥʝʥʠʷ, ʘ ʠʤʘʪ ʟʘ ʮʝʣ ʜʘ ʩʝ ʧʦʚʠʰʘʪ ʟʥʘʥʠʷʪʘ 

ʥʘ ʫʯʝʥʠʮʠʪʝ ʚ ʢʦʥʢʨʝʪʥʘ ʦʙʣʘʩʪ ʠ ʜʘ ʩʝ ʧʦʜʦʙʨʷʪ ʪʝʭʥʠʪʝ ʫʤʝʥʠʷ ʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. ʉʠʤʫʣʘʮʠʠʪʝ ʧʦʟʚʦʣʷʚʘʪ ʧʦ ʘʪʨʘʢʪʠʚʝʥ ʥʘʯʠʥ ʫʯʝʥʠʮʠʪʝ ʜʘ 

ʧʨʠʜʦʙʠʚʘʪ ʟʥʘʥʠʷ, ʢʘʪʦ ʩʲʟʜʘʚʘʪ ʫ ʪʷʭ ʫʩʝʱʘʥʝʪʦ, ʯʝ ʤʦʛʘʪ ʜʘ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʪ ʩ 

ʠʟʫʯʘʚʘʥʠʪʝ ʧʨʦʮʝʩʠ ʠ ʷʚʣʝʥʠʷ (ɺʲʣʢʦʚʘ, 2021), ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʠ 

ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ, ʠʤʘʱʠ ʟʘ ʮʝʣ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʠ ʧʦ-ʜʦʙʨʦ ʨʘʟʙʠʨʘʥʝ ʥʘ 

ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʟʘ ʜʘ ʤʦʞʝ ʟʥʘʥʠʷʪʘ, ʢʦʠʪʦ ʩʝ ʫʩʚʦʷʚʘʪ ʜʘ ʙʲʜʘʪ ʪʨʘʡʥʠ ʚʲʚ 

ʚʨʝʤʝʪʦ.  

ʉʠʤʫʣʘʮʠʦʥʥʦ-ʙʘʟʠʨʘʥʦʪʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦ ʦʙʫʯʝʥʠʝ ʚʢʣʶʯʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʧʦʨʝʜʠʮʘ ʦʪ ʩʠʤʫʣʘʮʠʠ, ʯʨʝʟ ʢʦʠʪʦ ʜʘ ʩʝ ʨʘʟʚʠʝ ʧʲʨʚʦʥʘʯʘʣʥʠʷʪ ʦʧʠʪ (ʅʝʤʠʥʩʢʘ, 

2015), ʢʘʪʦ ʚʦʜʝʱʠʷʪ ʧʦʜʭʦʜ ʝ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷʪ, ʯʨʝʟ ʢʦʡʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʩʝ 

ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʧʨʠʣʘʛʘʪ ʟʥʘʥʠʷʪʘ ʩʠ ʠ ʜʘ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʪ. ʊʦʟʠ ʪʠʧ 

ʦʙʫʯʝʥʠʝ ʨʘʟʚʠʚʘ ʫ ʫʯʝʥʠʮʠʪʝ ʩʦʮʠʘʣʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʫʤʝʥʠʷ, ʛʲʚʢʘʚʦʩʪ, 

ʢʨʝʘʪʠʚʥʦ ʤʠʩʣʝʥʝ ʠ ʙʲʨʟʘ ʘʜʘʧʪʠʚʥʦʩʪ ʢʲʤ ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ. ʆʨʛʘʥʠʟʠʨʘʥʝʪʦ 

ʥʘ ʩʠʤʫʣʘʮʠʦʥʥʦ-ʙʘʟʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠʟʠʩʢʚʘ ʩʧʝʮʠʬʠʯʥʦ ʧʣʘʥʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠʷ 

ʧʨʦʮʝʩ, ʩ ʮʝʣ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʛʲʚʢʘʚʦʩʪ, ʧʦʩʪʘʚʷʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠ ʮʝʣʠ ʟʘ 

ʩʠʤʫʣʘʮʠʷʪʘ ʠ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʫʯʝʙʥʠʪʝ ʟʘʜʘʯʠ ʧʦ ʚʨʝʤʝ ʥʘ ʫʯʝʙʥʠʪʝ ʯʘʩʦʚʝ. ʏʨʝʟ 

ʩʠʤʫʣʘʮʠʦʥʥʦ-ʙʘʟʠʨʘʥʦʪʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦ ʦʙʫʯʝʥʠʝ ʩʝ ʧʨʦʤʝʥʷʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ 

ʨʦʣʠ ʥʘ ʫʯʠʪʝʣ ʠ ʫʯʝʥʠʢ, ʢʘʪʦ ʫʯʠʪʝʣʷʪ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʥʘʩʪʘʚʥʠʢ ʥʘ 

ʦʩʲʱʝʩʪʚʷʚʘʥʠʪʝ ʜʝʡʥʦʩʪʠ ʦʪ ʫʯʝʥʠʮʠʪʝ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʨʦʤʷʥʘ ʚ ʪʨʘʜʠʮʠʦʥʥʘʪʘ 

ʢʣʘʩʥʘ ʩʪʘʷ ʠ ʠʟʧʦʣʟʚʘʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ. ʈʘʟʣʠʯʥʠ ʩʘ ʠ ʥʘʯʠʥʠʪʝ ʟʘ 

ʦʮʝʥʷʚʘʥʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʧʨʠ ʩʠʤʫʣʘʮʠʦʥʥʦ-ʙʘʟʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʪʨʘʜʠʮʠʦʥʥʦʪʦ, ʘ ʠʤʝʥʥʦ ʦʮʝʥʷʚʘʪ ʩʝ: ʫʤʝʥʠʷʪʘ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ, ʟʘ ʨʘʙʦʪʘ ʚ 

ʝʢʠʧ ʠ ʟʘ ʤʝʞʜʫʣʠʯʥʦʩʪʥʘ ʢʦʤʫʥʠʢʘʮʠʷ; ʪʝʭʥʠʯʝʩʢʠʪʝ ʫʤʝʥʠʷ; ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ 

ʫʤʝʥʠʷ; ʧʦʩʪʠʛʥʘʪʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʢʘʢʪʦ ʠ ʩʧʦʩʦʙʥʦʩʪʪʘ ʟʘ ʙʲʨʟʘ ʠ ʝʬʝʢʪʠʚʥʘ ʘʜʘʧʪʘʮʠʷ ʢʲʤ 

ʢʦʥʢʨʝʪʥʘ ʩʠʪʫʘʮʠʷ. 
 

ɺʲʟʨʘʩʪʦʚʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʫʯʝʥʠʮʠ ʦʪ ʥʘʯʘʣʝʥ ʝʪʘʧ ʠ ʪʷʭʥʘʪʘ 

ʩʦʮʠʘʣʠʟʘʮʠʷ  

ʉʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʥʝʧʨʝʢʲʩʥʘʪʦ ʩʝ ʧʨʦʤʝʥʷ ʚ ʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
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ʪʝʭʥʦʣʦʛʠʠʪʝ, ʧʨʝʚʨʲʱʘʡʢʠ ʭʦʨʘʪʘ ʚ ʜʠʛʠʪʘʣʥʠ ʣʠʯʥʦʩʪʠ, ʧʦʨʘʜʠ ʭʘʨʘʢʪʝʨʥʘʪʘ ʩʠ 

ʮʠʬʨʦʚʘ ʩʚʲʨʟʘʥʦʩʪ, ʤʦʙʠʣʥʦʩʪ ʠ ʩʲʱʝʩʪʚʫʚʘʥʝ, ʢʘʪʦ ʯʘʩʪ ʦʪ ʧʦ-ʛʦʣʷʤʘ ʜʠʛʠʪʘʣʥʘ 

ʦʙʱʥʦʩʪ (Schwertner, 2017). ɼʥʝʰʥʠʪʝ ʜʝʮʘ ʧʨʝʢʘʨʚʘʪ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʚʨʝʤʝʪʦ ʩʠ ʚ 

ʛʣʝʜʘʥʝ ʥʘ ʪʝʣʝʚʠʟʠʷ ʠʣʠ ʧʨʝʜ ʨʘʟʣʠʯʥʠ ʝʣʝʢʪʨʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ. ʅʦʚʦʪʦ ʧʦʢʦʣʝʥʠʝ 

ʩʝ ʨʘʟʚʠʚʘ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʀʥʪʝʨʥʝʪ, ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ, ʤʦʙʠʣʥʠ ʪʝʣʝʬʦʥʠ ʠ 

ʨʘʟʣʠʯʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʨʘʟʤʠʥʘʚʘʥʝ ʥʘ ʮʝʥʥʦʩʪʠʪʝ ʠʤ ʠ 

ʮʝʥʥʦʩʪʠʪʝ ʥʘ ʪʝʭʥʠʪʝ ʨʦʜʠʪʝʣʠ ʠ ʫʯʠʪʝʣʠ. ʇʨʦʜʲʣʞʠʪʝʣʥʠʷʪ ʢʦʥʪʘʢʪ ʩ ʀʥʪʝʨʥʝʪ 

ʠ ʝʣʝʢʪʨʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ ʩʘ ʨʘʟʚʠʣʠ ʫ ʩʲʚʨʝʤʝʥʥʦʪʦ ʧʦʢʦʣʝʥʠʝ ʫʯʝʥʠʮʠ ʙʲʨʟʠʥʘ ʠ 

ʚʠʟʫʘʣʥʦ ʤʠʩʣʝʥʝ (ʇʝʥʝʚʘ, 2018), ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʷ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʯʨʝʟ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʥʘ ʧʨʝʟʝʥʪʠʨʘʥʝ ʥʘ ʫʯʝʙʥʦʪʦ 

ʩʲʜʲʨʞʘʥʠʝ, ʚʢʣʶʯʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʜʠʛʠʪʘʣʥʠ ʠʛʨʠ ʠ ʘʪʨʘʢʪʠʚʥʠ 

ʤʫʣʪʠʤʝʜʠʡʥʠ ʨʝʰʝʥʠʷ. ʇʦʩʨʝʜʩʪʚʦʤ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʲʚʨʝʤʝʥʥʠʪʝ 

ʫʯʝʥʠʮʠ ʩʝ ʨʘʟʚʠʚʘʪ, ʫʩʚʦʷʚʘʪ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʧʨʠʜʦʙʠʚʘʪ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʧʦʨʘʜʠ 

ʢʦʝʪʦ ʪʝʭʥʦʣʦʛʠʠʪʝ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʚʲʟʧʨʠʝʤʘʥʠ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 

ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʥʝʨʘʟʜʝʣʥʘ ʯʘʩʪ ʦʪ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʩʨʝʜʩʪʚʘ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʧʦʟʚʦʣʷʚʘ: 

¶ ʇʨʝʜʣʘʛʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʬʦʨʤʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʫʯʝʙʝʥ ʧʨʦʮʝʩ ʠ 

ʢʦʤʫʥʠʢʘʮʠʷ ʩ ʫʯʝʥʠʮʠʪʝ. 

¶ ʉʘʤʦʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʠ ʩʘʤʦʦʮʝʥʷʚʘʥʝ. 

¶ ʇʨʠʣʘʛʘʥʝ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʠ ʤʫʣʪʠʤʝʜʠʡʥʠ ʨʝʰʝʥʠʷ. 

ʅʘʩʪʲʧʚʘʱʠʪʝ ʧʨʦʤʝʥʠ ʫ ʧʦʜʨʘʩʪʚʘʱʠʪʝ ʠ ʦʙʱʝʩʪʚʦʪʦ ʢʘʪʦ ʮʷʣʦ ʧʦʨʘʞʜʘʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʨʦʤʝʥʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʩ ʥʘʩʦʯʝʥʦʩʪ ʢʲʤ 

ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʥʘ ʜʠʛʠʪʘʣʥʦʪʦ ʧʦʢʦʣʝʥʠʝ (ʇʝʡʯʝʚʘ-ʌʦʨʩʘʡʪ, ʗʥʢʦʚʘ, 2016). ʆʩʚʝʥ 

ʜʠʥʘʤʠʢʘʪʘ, ʧʦʨʦʜʝʥʘ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʦʩʦʙʝʥʦʩʪʠʪʝ ʚ ʧʩʠʭʠʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʧʦʜʨʘʩʪʚʘʱʠʪʝ ʩʘ ʬʘʢʪʦʨ, ʦʢʘʟʚʘʱ 

ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʪʝʭʥʠʪʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʥʠ ʦʪ ʥʘʯʠʥʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ 

ʩʨʝʜʘʪʘ, ʚ ʢʦʷʪʦ ʩʝ ʨʘʟʚʠʚʘʪ ʠ ʦʬʦʨʤʷʥʝʪʦ ʥʘ ʪʷʭʥʘʪʘ ʠʥʜʠʚʠʜʫʘʣʥʦʩʪ (ɸʥʛʝʣʦʚʘ, 

2014). ʉʨʝʜʘʪʘ ʥʘ ʧʦʜʨʘʩʪʚʘʱʠʪʝ ʠʤ ʧʦʤʘʛʘ ʜʘ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʩʦʙʩʪʚʝʥʠʪʝ ʩʠ 

ʧʦʪʨʝʙʥʦʩʪʠ, ʜʘ ʬʦʨʤʫʣʠʨʘʪ ʮʝʥʥʦʩʪʠʪʝ ʩʠ ʠ ʜʘ ʤʦʪʠʚʠʨʘʪ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ 

ʙʲʜʝʱʠʪʝ ʩʠ ʮʝʣʠ. ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷʪʘ ʤʝʞʜʫ ʯʣʝʥʦʚʝʪʝ ʦʪ ʥʘʡ-ʙʣʠʟʢʦʪʦ 

ʦʙʢʨʲʞʝʥʠʝ ʠ ʪʷʭʥʦʪʦ ʢʫʣʪʫʨʥʦ ʨʘʚʥʠʱʝ ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʙʲʜʝʱʘʪʘ 

ʥʘʩʦʯʝʥʦʩʪ ʥʘ ʫʯʝʥʠʮʠʪʝ.  

ʉʦʮʠʘʣʥʘʪʘ ʩʨʝʜʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʦʪ ʥʘʯʘʣʝʥ ʝʪʘʧ ʚʢʣʶʯʚʘ ʩʝʤʝʡʥʘʪʘ ʩʨʝʜʘ, 

ʨʝʬʝʨʝʥʪʥʘʪʘ ʠʤ ʩʨʝʜʘ (ʬʦʨʤʠʨʘʥʘ ʦʪ ʥʘʡ-ʙʣʠʟʢʠʪʝ ʯʣʝʥʦʚʝ) ʠ ʫʯʠʣʠʱʥʘʪʘ ʩʨʝʜʘ. 

ɺʩʠʯʢʠ ʪʝ ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʮʝʣʝʥʘʩʦʯʝʥʦ ʠʣʠ ʥʝʧʣʘʥʠʨʘʥʦ 

(ʭʘʦʪʠʯʥʦ). ʎʝʣʝʥʘʩʦʯʝʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩ ʮʝʣ ʫʩʚʦʷʚʘʥʝ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠ ʤʦʜʝʣʠ ʥʘ ʧʦʚʝʜʝʥʠʝ ʠ ʬʦʨʤʠʨʘʥʝ ʥʘ ʢʘʯʝʩʪʚʘ, ʢʦʠʪʦ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘʪ 

ʥʘ ʫʪʚʲʨʜʝʥʠʪʝ ʩʦʮʠʘʣʥʠ ʥʦʨʤʠ ʥʘ ʧʦʚʝʜʝʥʠʝ ʚ ʦʙʱʝʩʪʚʦʪʦ. ʆʪ ʩʚʦʷ ʩʪʨʘʥʘ, 

ʚʲʧʨʝʢʠ ʯʝ ʭʘʦʪʠʯʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʝ ʝ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʣʘʥʠʨʘʥʦ, ʪʦ ʦʢʘʟʚʘ 

ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʧʦʜʨʘʩʪʚʘʱʠʪʝ. ʉʝʤʝʡʥʘʪʘ ʩʨʝʜʘ ʝ ʦʩʥʦʚʝʥ ʬʘʢʪʦʨ, 

ʚʲʟʜʝʡʩʪʚʘʱ ʚʲʨʭʫ ʜʝʪʩʢʦʪʦ ʨʘʟʚʠʪʠʝ. ʉʪʝʧʝʥʪʘ ʥʘ ʫʯʘʩʪʠʝ ʥʘ ʨʦʜʠʪʝʣʷ ʚ ʞʠʚʦʪʘ 

ʥʘ ʜʝʪʝʪʦ ʠ ʜʦʤʠʥʠʨʘʱʠʪʝ ʘʢʮʝʥʪʠ ʥʘ ʚʲʟʧʠʪʘʥʠʝ ʠʤʘʪ ʜʲʣʛʦʩʨʦʯʥʠ ʝʬʝʢʪʠ ʚʲʨʭʫ 

ʥʝʛʦʚʘʪʘ ʙʲʜʝʱʘ ʩʦʮʠʘʣʠʟʘʮʠʷ ʠ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʦʢʦʣʥʠʷ ʩʚʷʪ ʠ ʚʩʠʯʢʦ ʩʣʫʯʚʘʱʦ 

ʩʝ (ɸʚʨʘʤʦʚʘ-ʊʦʜʦʨʦʚʘ, 2016). ʈʦʣʷʪʘ ʥʘ ʜʝʪʝʪʦ ʚ ʩʝʤʝʡʩʪʚʦʪʦ ʠ ʛʨʘʥʠʮʘʪʘ ʥʘ 
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ʧʨʠʝʤʘʥʝ ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʠ ʰʘʙʣʦʥʠ, ʩʚʲʨʟʘʥʠ ʩ ʬʦʨʤʠʨʘʥʝ ʥʘ ʮʝʥʥʦʩʪʥʘʪʘ ʩʠʩʪʝʤʘ 

ʠ ʠʟʛʨʘʜʝʥʠʪʝ ʩʪʝʨʝʦʪʠʧʠ ʚʲʚ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʪʘ, ʚʦʜʷʪ ʜʦ ʥʝʦʙʭʦʜʠʤʦʩʪ 

ʨʦʜʠʪʝʣʠʪʝ ʜʘ ʨʘʟʙʠʨʘʪ ʠʥʜʠʚʠʜʫʘʣʥʦʩʪʪʘ ʥʘ ʩʚʦʝʪʦ ʜʝʪʝ ʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʥʘʯʠʥʘ ʥʘ 

ʦʙʱʫʚʘʥʝ ʚʲʨʭʫ ʥʝʛʦʚʦʪʦ ʨʘʟʚʠʪʠʝ (ʉʪʦʷʥʦʚʘ, 2013).  

ʇʝʨʠʦʜʲʪ ʥʘ ʥʘʯʘʣʥʘʪʘ ʫʯʠʣʠʱʥʘ ʚʲʟʨʘʩʪ ʩʝ ʩʚʲʨʟʚʘ ʩ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ 

ʫʤʩʪʚʝʥʦ ʠ ʬʠʟʠʯʝʩʢʦ ʨʘʟʚʠʪʠʝ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʘʢʪʠʚʥʦʪʦ ʤʫ ʩʦʮʠʘʣʠʟʠʨʘʥʝ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʠʥʩʪʠʪʫʮʠʷ (ʄʠʣʦʨʦʚʘ, 2001). ɺʲʟʨʘʩʪʪʘ 7-12 ʛʦʜʠʥʠ ʩʝ ʦʧʨʝʜʝʣʷ 

ʦʪ ʧʦʚʝʯʝʪʦ ʘʚʪʦʨʠ ʢʘʪʦ ʨʘʥʥʘ ʠʣʠ ʥʘʯʘʣʥʘ ʫʯʠʣʠʱʥʘ ʚʲʟʨʘʩʪ, ʢʘʪʦ ʧʦʩʪʲʧʚʘʥʝʪʦ 

ʥʘ ʜʝʪʝʪʦ ʚ ʫʯʠʣʠʱʝ ʧʨʦʤʝʥʷ ʥʘʯʠʥʘ ʤʫ ʥʘ ʞʠʚʦʪ (ɻʝʦʨʛʠʝʚ, 2005). ʉʬʝʨʘʪʘ ʥʘ 

ʢʦʥʪʘʢʪʠʪʝ ʩʝ ʨʘʟʰʠʨʷʚʘ, ʧʨʝʜ ʜʝʪʝʪʦ ʩʝ ʦʪʢʨʠʚʘʪ ʜʚʘ ʥʦʚʠ ʩʚʷʪʘ ï ʥʘ ʫʯʠʣʠʱʝʪʦ ʠ 

ʥʘ ʚʨʲʩʪʥʠʮʠʪʝ. ʇʨʦʤʝʥʷ ʩʝ ʠ ʧʦʟʠʮʠʷʪʘ ʥʘ ʨʦʜʠʪʝʣʠʪʝ, ʪʲʡ ʢʘʪʦ ʫʯʠʣʠʱʥʘʪʘ ʩʨʝʜʘ 

ʠ ʚʨʲʩʪʥʠʮʠʪʝ ʩʝ ʧʨʝʚʨʲʱʘʪ ʚʲʚ ʚʘʞʝʥ ʬʘʢʪʦʨ, ʢʘʢʪʦ ʟʘ ʠʥʪʝʣʝʢʪʫʘʣʥʦʪʦ ʠ 

ʝʤʦʮʠʦʥʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʜʝʪʝʪʦ, ʪʘʢʘ ʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʝʛʦʚʘʪʘ ʠʜʝʥʪʠʯʥʦʩʪ.  

ʈʘʟʚʠʚʘʥʝ ʥʘ ʤʦʪʠʚʘʮʠʷʪʘ ʯʨʝʟ ʩʠʤʫʣʘʮʠʦʥʥʦ-ʙʘʟʠʨʘʥʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦ 

ʦʙʫʯʝʥʠʝ 

ʋʩʧʝʰʥʦʪʦ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʠʟʙʨʘʥʠʷ ʩʪʠʣ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ, ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʩʪʨʫʢʪʫʨʠʨʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠʪʝ 

ʜʝʡʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʝʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʣʠʯʥʘ ʠʟʷʚʘ ʠ ʟʘ ʨʘʙʦʪʘ ʚ ʝʢʠʧ (ɺʘʢʨʠʣʦʚ 

ʠ ʜʨ., 2017). ʄʦʪʠʚʘʮʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʝ ʥʘʡ-ʩʠʣʥʠʷʪ ʬʘʢʪʦʨ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ 

ʫʩʧʝʭ. ɿʘʝʜʥʦ ʩ ʬʦʨʤʠʨʘʥʝ ʥʘ ʥʘʚʠʮʠʪʝ ʟʘ ʫʯʝʥʝ, ʫʯʝʥʠʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʠʤʘʪ ʚʠʩʦʢʘ 

ʩʪʝʧʝʥ ʥʘ ʤʦʪʠʚʘʮʠʷ, ʟʘ ʜʘ ʤʦʞʝ ʧʨʦʚʝʞʜʘʥʠʷʪ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʧʨʦʮʝʩ ʜʘ ʙʲʜʝ 

ʫʩʧʝʰʝʥ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʜʝʪʩʢʘʪʘ ʣʠʯʥʦʩʪ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʨʘʟʣʠʯʥʠ ʝʪʘʧʠ, ʢʘʪʦ 

ʝʜʠʥ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʝ ʩʚʲʨʟʘʥ ʩ Ăʬʦʨʤʠʨʘʥʝ ʥʘ ʤʦʪʠʚʠ ʟʘ ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʥʷʢʘʢʲʚ 

ʚʠʜ ʜʝʡʥʦʩʪ ʠ ʥʘʩʦʯʝʥʘ ʢʲʤ ʥʘʡ-ʜʦʙʨʠʷ ʨʝʟʫʣʪʘʪ, ʤʦʪʠʚʠ ʟʘ ʘʢʪʠʚʥʦʩʪñ 

(ʍʨʠʩʪʦʚʘ, 2017, ʩ. 21), ʢʦʝʪʦ ʦʧʨʝʜʝʣʷ ʢʣʶʯʦʚʦʪʦ ʟʥʘʯʝʥʠʝ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ 

ʤʦʪʠʚʠ ʫ ʚʩʝʢʠ ʫʯʝʥʠʢ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʫʩʧʝʭ ʠ ʠʟʙʷʛʚʘʥʝ ʥʘ ʧʨʦʚʘʣʠ. 

ʆʩʥʦʚʝʥ ʩʪʠʤʫʣ ʟʘ ʫʯʘʩʪʠʝ ʚ ʩʠʤʫʣʘʮʠʠ ʝ ʤʦʪʠʚʘʮʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ 

ʩʦʙʩʪʚʝʥʦ ʨʘʟʚʠʪʠʝ ʠ ʧʦʩʪʠʛʘʥʝ ʥʘ ʫʩʧʝʭ ʚ ʜʘʜʝʥʘ ʦʙʣʘʩʪ, ʢʘʪʦ ʩʪʨʝʤʝʞʲʪ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʬʦʨʤʠʨʘʥ ʦʪ ʩʝʤʝʡʥʘʪʘ ʩʨʝʜʘ ʥʘ ʫʯʝʥʠʢʘ ʠʣʠ ʦʪ ʥʝʛʦʚʠʷ ʫʯʠʪʝʣ.  

ʋʯʘʩʪʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚ ʩʠʤʫʣʘʮʠʠ ʦʢʘʟʚʘ ʧʦʣʦʞʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ 

ʣʠʯʥʦʩʪʥʦʪʦ ʠʤ ʨʘʟʚʠʪʠʝ, ʢʘʪʦ ʠʤ ʧʦʤʘʛʘ ʜʘ ʨʘʟʚʠʷʪ ʫʤʝʥʠʷ ʟʘ: 

¶ ʩʧʨʘʚʷʥʝ ʩʲʩ ʩʠʪʫʘʮʠʠ, ʢʦʠʪʦ ʩʘ ʥʝʪʠʧʠʯʥʠ ʟʘ ʝʞʝʜʥʝʚʠʝʪʦ ʠʤ; 

¶ ʬʦʨʤʠʨʘʥʝ ʥʘ ʯʫʚʩʪʚʦ ʟʘ ʢʦʣʝʢʪʠʚʥʘ ʦʪʛʦʚʦʨʥʦʩʪ; 

¶ ʨʘʙʦʪʘ ʚ ʝʢʠʧ ï ʧʨʝʜʦʩʪʘʚʷʱʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʷʚʘ ʥʘ ʚʩʝʢʠ ʫʯʝʥʠʢ ʠ 

ʩʲʚʤʝʩʪʥʦ ʨʝʰʘʚʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʠ ʟʘʜʘʯʠ ʧʦ ʥʘʡ-ʧʦʜʭʦʜʷʱ ʟʘ ʢʦʥʢʨʝʪʥʠʷ 

ʩʣʫʯʘʡ ʥʘʯʠʥ. ʈʘʙʦʪʘʪʘ ʚ ʝʢʠʧ ʤʦʪʠʚʠʨʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʫʯʘʩʪʚʘʪ ʘʢʪʠʚʥʦ ʚ 

ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ ʠ ʜʘ ʙʲʜʘʪ ʢʨʝʘʪʠʚʥʠ. 

ɺʩʠʯʢʠ ʪʝʟʠ ʧʦʩʦʯʝʥʠ ʫʤʝʥʠʷ ʝ ʧʦ-ʪʨʫʜʥʦ ʜʘ ʙʲʜʘʪ ʫʩʚʦʝʥʠ ʚ ʪʨʘʜʠʮʠʦʥʥʦ 

ʧʨʦʚʝʞʜʘʥʠʪʝ ʫʯʝʙʥʠ ʯʘʩʦʚʝ, ʢʘʪʦ ʩʠʤʫʣʘʮʠʠʪʝ ʩʧʦʤʘʛʘʪ ʠ ʟʘ ʦʧʦʟʥʘʚʘʥʝ ʠ 

ʜʦʢʘʟʚʘʥʝ ʥʘ ʩʦʙʩʪʚʝʥʠʪʝ ʩʠ ʫʤʝʥʠʷ. ʆʩʦʙʝʥʦ ʟʥʘʯʝʥʠʝ ʠʤʘ ʧʦʣʦʞʠʪʝʣʥʘʪʘ 

ʧʨʦʤʷʥʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʙʱʫʚʘʥʝʪʦ ʠ ʠʟʧʲʣʥʝʥʠʝ ʟʘ ʟʘʜʘʯʠ ʚ ʝʢʠʧ ʟʘ ʧʦʩʪʠʛʘʥʝ 

ʥʘ ʢʦʥʢʨʝʪʥʘ ʮʝʣ, ʢʦʝʪʦ ʦʩʚʝʥ, ʯʝ ʧʦʟʚʦʣʷʚʘ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʫʤʝʥʠʷ, 

Ăʧʦʚʠʰʘʚʘ ʝʥʪʫʩʠʘʟʤʘ ʠ ʤʦʪʠʚʘʮʠʷʪʘ ʟʘ ʥʦʚʠ ʠ ʥʦʚʠ ʜʝʡʥʦʩʪʠñ (ʎʚʝʪʢʦʚ, 2013, 
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ʩ. 70). 

ɿʘʢʣʶʯʝʥʠʝ 

ɿʘ ʜʘ ʙʲʜʘʪ ʤʦʪʠʚʠʨʘʥʠ ʫʯʝʥʠʮʠʪʝ ʜʘ ʫʯʘʩʪʚʘʪ ʚ ʨʘʟʣʠʯʥʠ ʩʠʤʫʣʘʮʠʠ, ʦʪ 

ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʝ ʠʟʙʦʨʲʪ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝʪʦ 

ʠʤ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʠ ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʠʤʫʣʘʮʠʠ, 

ʦʩʚʝʥ ʯʝ ʧʦʟʚʦʣʷʚʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʧʦʚʠʰʘʚʘ 

ʤʦʪʠʚʘʮʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʦʚʝʞʜʘʥʠʪʝ ʫʯʝʙʥʠ 

ʯʘʩʦʚʝ ʠ ʩʧʦʤʘʛʘ ʟʘ ʧʦ-ʣʝʩʥʘ ʠ ʝʬʝʢʪʠʚʥʘ ʩʦʮʠʘʣʠʟʘʮʠʷ. 
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THE "MIND MAP" METHOD IN INFORMATION TECHNOLOGY 

EDUCATION  

Ivanka Iribuyunova, Mirela Tsoneva, Nikolay Mitev, Teodora Tabakova  

 

 

Abstract: The presented "mind maps" are made independently by students in the specialty 

Pedagogy of information technology education. The central concept in each of the maps is related 

to information technology training. Mind maps meet the requirement to combine concepts and 

visual elements. They are a successful illustration of the creation of an individual cognitive path 

in learning. 

Key words: Ămind mapñ method, information technology, student training 

 

 

ʄʠʩʣʦʚʥʠʪʝ ʢʘʨʪʠ (ʢʘʨʪʠ ʥʘ ʫʤʘ) ʩʘ ʩʲʟʜʘʜʝʥʠ ʚ ʢʨʘʷ ʥʘ 60-ʪʝ ʛʦʜʠʥʠ ʥʘ ʍʍ 

ʚʝʢ ʦʪ ʊʦʥʠ ɹʶʟʘʥ. ʆʩʥʦʚʥʠʪʝ ʝʣʝʤʝʥʪʠ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʠʤ ʩʘ ʢʘʨʪʠʥʠ, ʮʚʝʪʦʚʝ 

ʠ ʢʣʶʯʦʚʠ ʜʫʤʠ (ʧʦʥʷʪʠʷ). ʊʷʭʥʦʪʦ ʢʦʤʙʠʥʠʨʘʥʝ ʩʪʠʤʫʣʠʨʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʜʚʝʪʝ 

ʤʦʟʲʯʥʠ ʧʦʣʫʢʲʣʙʘ ï ʘʩʦʮʠʘʮʠʠʪʝ ʠ ʚʲʦʙʨʘʞʝʥʠʝʪʦ (ɻʶʨʦʚʘ ʠ ʜʨ., 2006). 

ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʢʘʨʪʠʪʝ ʥʘ ʫʤʘ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʠʟʚʦʜʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ 

ʤʦʟʲʢʘ, ʯʝ: ʚ ʜʷʩʥʦʪʦ ʧʦʣʫʢʲʣʙʦ ʥʘ ʯʦʚʝʰʢʠʷ ʤʦʟʲʢ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʮʝʥʪʨʦʚʝʪʝ, 

ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʟʘ ʚʲʦʙʨʘʞʝʥʠʝʪʦ, ʮʚʝʪʦʚʝ, ʨʠʪʲʤ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʘ ʚ ʣʷʚʦʪʦ 

ʧʦʣʫʢʲʣʙʦ ï ʟʘ ʯʠʩʣʘ, ʜʫʤʠ, ʣʦʛʠʢʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, ʣʠʥʝʡʥʦʩʪ, ʘʥʘʣʠʟ. 

ʏʦʚʝʰʢʠʷ ʤʦʟʲʢ ʨʝʘʛʠʨʘ ʥʘ ʟʚʫʮʠ, ʝʟʠʢ (ʜʫʤʠ, ʮʠʬʨʠ, ʩʠʤʚʦʣʠ), ʮʚʝʪʦʚʝ, 

ʠʟʦʙʨʘʞʝʥʠʷ, ʦʨʠʝʥʪʘʮʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʨʠʪʲʤ, ʣʦʛʠʢʘ (ʚʨʝʤʝ, ʘʩʦʮʠʘʮʠʠ, 

ʣʠʥʝʡʥʦʩʪ). 

ʂʘʨʪʠʪʝ ʥʘ ʫʤʘ ʠʤʘʪ ʤʥʦʛʦ ʜʦʙʨʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʦʙʫʯʝʥʠʝʪʦ. ʄʦʞʝʤ ʜʘ ʛʠ 

ʠʟʧʦʣʟʚʘʤʝ, ʢʦʛʘʪʦ ʩʠ ʚʦʜʠʤ ʟʘʧʠʩʢʠ, ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʮʝʣʠ, ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 

ʧʨʦʙʣʝʤʠ, ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʠʜʝʠ (brainstorming), ʧʨʠ ʟʘʧʘʤʝʪʷʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ 

ʤʥʦʛʦ ʜʨʫʛʠ. ʏʨʝʟ ʪʷʭ ʧʦ-ʣʝʩʥʦ ʩʝ ʫʯʠ ʠ ʧʦ-ʣʝʩʥʦ ʩʝ ʨʝʰʘʚʘʪ ʚʲʟʣʦʞʝʥʠʪʝ  ʟʘʜʘʯʠ. 

ɿʘ ʩʲʟʜʘʚʘʥʝʪʦ ʠʤ ʥʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʣʠʩʪ ʭʘʨʪʠʷ, ʮʚʝʪʥʠ ʤʦʣʠʚʠ (ʭʠʤʠʢʘʣʢʠ), 

ʚʲʦʙʨʘʞʝʥʠʝ. ʉʲʟʜʘʜʝʥʠ ʩʘ ʩʲʱʦ ʠ ʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ï ʙʝʟʧʣʘʪʥʠ ʠ ʧʣʘʪʝʥʠ, ʩ 

ʢʦʠʪʦ ʤʦʞʝʤ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʜʘ ʩʲʟʜʘʚʘʤʝ ʢʘʨʪʠ ʥʘ ʫʤʘ.  

ʉʧʦʨʝʜ ɺ. ʇʝʪʨʦʚʘ (2009) ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʢʘʨʪʘ ʥʘ ʫʤʘ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ 

ʠ ʢʘʪʦ ʠʥʪʝʨʘʢʪʠʚʝʥ ʤʝʪʦʜ ʚ ʦʙʫʯʝʥʠʝʪʦ: Ăʈʘʟʛʣʝʞʜʘʥʘ ʢʘʪʦ ʠʥʪʝʨʘʢʪʠʚʝʥ ʤʝʪʦʜ, 

Ăʢʘʨʪʘʪʘ ʥʘ ʫʤʘò ʧʨʝʜʧʦʣʘʛʘ ʩʲʚʤʝʩʪʥʦ ʧʦʜʨʝʞʜʘʥʝ, ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʠ 

ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʧʨʦʮʝʩʘ ʥʘ ʚʲʟʧʨʠʝʤʘʥʝʪʦ, ʦʩʤʠʩʣʷʥʝʪʦ ʠ 

ʦʙʦʙʱʘʚʘʥʝʪʦ ½. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʘ ʪʚʦʨʯʝʩʢʘ ʩʨʝʜʘ ʥʘʩʲʨʯʘʚʘ 

ʫʯʝʥʠʮʠʪʝ ʜʘ ʙʲʜʘʪ ʦʪʟʠʚʯʠʚʠ ʠ ʢʦʦʧʝʨʘʪʠʚʥʠ ʚ ʢʣʘʩʥʘʪʘ ʩʪʘʷ ʠ ʧʨʘʚʠ ʫʨʦʮʠʪʝ 

ʧʦʟʥʘʚʘʪʝʣʥʦ ʥʘʩʠʪʝʥʠ ʠ ʪʚʦʨʯʝʩʢʠ, ʢʘʢʪʦ ʟʘ ʫʯʠʪʝʣʠʪʝ, ʪʘʢʘ ʠ ʟʘ ʫʯʝʥʠʮʠʪʝ.ñ 

ɺ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʨʪʘʪʘ ʥʘ ʫʤʘ ʥʘʤʠʨʘ ʰʠʨʦʢʦ 

ʧʨʠʣʦʞʝʥʠʝ. 
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