
 
 
 
 
 
 
 
 

¤ťěċěČ Čąč ā÷ċ÷Č āąĐēĄ÷ ĄĀČěĒēĄěũ āĀđěČ 
āĀťěĒĒĀĐě¬ 

ĵĠīĻŨĠİĠīĻŨ ŦĻīĻĬĨ ĪĮĭĴĥİĥĭĶĨĿĭĻŪ  

ČĀĒąĐĈĀċĄĀĐ ĆĈčĀťě 
17-18 ŨĠİĠĸĠ 2025 

 
 
 
 
 
 

PROCEEDINGS 
of the international scientific conference  

¤PRIORITY DIRECTIONS OF SCIENCE AND EDUCATION 
DEVELOPMENT¬ 

17-18 November 2025 
 
 
 
 
 
 

đāĎĐčĈĊ ČĀĒąĐĈĀċĎĂ 
ĬĥĦĤĳĭĠİĮĤĭĮĩ ĭĠĳķĭĮĩ ĪĮĭĴĥİĥĭĶĨĨ  

¤ďĐĈĎĐĈĒąĒčěą čĀďĐĀĂċąčĈğ ĐĀćĂĈĒĈğ 
čĀēĊĈ Ĉ ĎāĐĀćĎĂĀčĈğ¬ 

17-18 ĭĮĿġİĿ 2025 
 
 
 
 
 
 
 

ĀīĬĠĲĻ, 2025 



·͡·ͣ ͣ ͔ͤ ͋ͣ͜͜͡ ͔͋ͪͯ͒͜ ͒͊ͣ·ͭͯ͒·  ͋͊ͫ·ͣ ͋͊ ·ͭͭ͊ͪ· 

3 

ᴄʆɾ 001+37 

ʂɹɾ 72+74 

 96 נ

 

 

ʈʝʜʘʢʮʠʷ ʘʣץʘʩʳ: 

ɸ.ɸ. ɸʤʘʥʛʝʣʴʜʠʝʚ, ʅ.ɹ. ʉʝʡʩʝʥʙʝʢ, ʅ.ɸ. ɽʣʘʤʘʥʦʚ 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

ɸ.ɸ. ɸʤʘʥʛʝʣʴʜʠʝʚ, ʅ.ɹ. ʉʝʡʩʝʥʙʝʢ, ʅ.ɸ. ɽʣʘʤʘʥʦʚ 

 

Editorial  team: 

A.A. Amangeldiyev, N.B. Seisenbek, N.A. Yelamanov 

 

 

 

 

 .ʳʣʳʤʠ ʢʦʥʬס ץʘʨʘʣʳץʳʪʪʘʨʳ: ʭʘʣʳסʙʘʩʳʤ ʙʘ שʳʣʳʤ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫʜʳנ 96 נ

ʤʘʪ. = ʇʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ: ʉʙ. ʤʘʪʝʨʠʘʣʦʚ 

ʤʝʞʜ. ʥʘʫʯ. ʢʦʥʬ. = Proceedings international scientific conference: Priority directions 

of science and education development. ï ɸʣʤʘʪʳ: çBilim Innovations Groupè סʳʣʳʤʠ-

ʟʝʨʪʪʝʫ ʦʨʪʘʣʳסʳ, 2025. ï 348 ʙ. ï ץʘʟʘץʰʘ, ʦʨʳʩʰʘ, ʘסʳʣʰʳʥʰʘ. 
 

 

ISBN 978-601-12-5919-4 

 

 
ɾʠʥʘץץʘ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳס ,שʘʣʳʤʜʘʨʜʳש, ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʞᴅʥʝ ʤʝʢʪʝʧ ʤסײʘʣʽʤʜʝʨʽʥʽץ שʘʟʽʨʛʽ 

 שʘʣʘʥʳץʳ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʽ ʙʦʡʳʥʰʘ ʙʘʷʥʜʘʤʘʣʘʨʳ ʝʥʛʽʟʽʣʛʝʥ. ʄʘסʳʣʳʤ ʤʝʥ ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘס

ʤʘʟʤײʥʳ ʤʝʥ ʞʽʙʝʨʽʣʛʝʥ ץʘʪʝʣʝʨʛʝ ʘʚʪʦʨ ʞʘʫʘʧ ʙʝʨʝʜʽ. 

ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʜʦʢʣʘʜʳ ʦʙʫʯʘʶʱʠʭʩʷ, ʫʯʝʥʳʭ, ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʫʯʠʪʝʣʝʡ ʰʢʦʣ ʧʦ 

ʘʢʪʫʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʜʝʨʞʘʥʠʝ ʩʪʘʪʴʠ ʠ 

ʜʦʧʫʱʝʥʥʳʝ ʦʰʠʙʢʠ ʥʝʩʝʪ ʘʚʪʦʨ. 

The proceedings includes reports of students, scientists, researchers and school teachers on topical issues 

of modern science and education. The author is responsible for the content of the article and mistakes. 

 

 

 

 
ᴄʆɾ 001+37 

ʂɹɾ 72+74 
 

 
 
 
 
 

¢¬Bilim Innovations Group¬ ťćĎ, 2025 



Priority directions of science and education development 

4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ăēČĀčĈĒĀĐċěŧ ťěċěČĄĀĐ 
 

ăēČĀčĈĒĀĐčěą čĀēĊĈ 
 

HUMANITIES  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



·͡·ͣ ͣ ͔ͤ ͋ͣ͜͜͡ ͔͋ͪͯ͒͜ ͒͊ͣ·ͭͯ͒·  ͋͊ͫ·ͣ ͋͊ ·ͭͭ͊ͪ· 

5 

 ʊɸʄʈ 16.21.33נ

 

 

ˢˣˢ˯˨̍  ˢ˾ˢ ˿ ˭˨˩˾˱˹˨˩˥˱ ˸ ˨˩˹ˮ 
˾˩ˢ˶ˮ˯˶˩˾˨˱  ˢ̂˨ˢ˾˸ˢ ˢ˿˽˩˴́˱˿˱ ό ̍́ˢ˯ ́˱˶˱ 

˹˩˥˱˭˱˹˨˩ύ 
 

 

ɽʨʰʘʪ ɸʨʜʘץ 
PhD-ʜʦʢʪʦʨʘʥʪ, ϸʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ. 

 

 

ɹײʣ ʤʘץʘʣʘʜʘ ɸʙʘʡ ײפʥʘʥʙʘʡײʣʳʥʳש ʙʽʨʽʥʰʽʜʝʥ ʪᴇʨʪʽʥʰʽ ץʘʨʘ 

ʩᴇʟʜʝʨʽʥʜʝʛʽ ʤᴅʜʝʥʠ ʨʝʘʣʠʡʣʝʨʜʽץ שʳʪʘʡ ʪʽʣʽʥʝ ʘʫʜʘʨʳʣʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ 

ʪᴅʽʣʜʝʨʽ ʪʘʣʜʘʥʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ᴄʢʙʘʨ ʄᴅʞʠʪʪʽש ʘʫʜʘʨʤʘʩʳ ʥʝʛʽʟʛʝ 

ʘʣʳʥʘʜʳ. ʆʥʳש ʘʫʜʘʨʤʘʣʘʨʳʥʜʘסʳ ʩᴇʟʜʝʨʜʽש ʩʝʤʘʥʪʠʢʘʣʳץ ʤʘסʳʥʘʣʘʨʳ ʤʝʥ 

ʘʫʜʘʨʤʘ ʢʝʟʽʥʜʝʛʽ ʤᴅʜʝʥʠ ʙʘʣʘʤʘʣʘʣʳץ ʜʝשʛʝʡʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʄʘץʘʣʘʥʳש 

ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ײʪʪʳץ-ʤᴅʜʝʥʠ ʤʘʟʤײʥʳ ʪʝʨʝש ʣʝʢʩʝʤʘʣʘʨʜʳ ץʳʪʘʡ ʪʽʣʽʥʝ 

ʪʘʩʳʤʘʣʜʘʫ ʞʦʣʜʘʨʳʥ ʘʡץʳʥʜʘʫ ʞᴅʥʝ ʣʠʥʛʚʦʤᴅʜʝʥʠ ʪײʨסʳʜʘʥ ʩʠʧʘʪʪʘʫ. ɿʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʘʫʜʘʨʤʘʰʳʥʳש ʤᴅʜʝʥʠ ʩᴇʟʜʝʨʜʽ ץʳʪʘʡ ʪʽʣʽʥʜʝ ʞʝʪʢʽʟʫ װʰʽʥ 

 ץʳʥʘʣʳסʩʽʥʜʽʨʤʝʣʽ ʘʫʜʘʨʤʘ ʞᴅʥʝ ʤʘװʨʣʽ ʩʪʨʘʪʝʛʠʷʣʘʨʳ ï ʪװʘʥ ʪסʦʣʜʘʥʳʣץ

ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ᴅʜʽʩʪʝʨʽ ʘʥʳץʪʘʣʘʜʳ. ʄʘץʘʣʘ ɸʙʘʡ ʰʳסʘʨʤʘʣʘʨʳʥʳש 

ʠʥʪʝʨʤᴅʜʝʥʠ ʘʫʜʘʨʤʘ ʢʝשʽʩʪʽʛʽʥ ʢʝשʝʡʪʫʛʝ ʞᴅʥʝ ץʘʟʘץ ᴅʜʝʙʠʝʪʽʥʽץ שʳʪʘʡ ʪʽʣʜʽ 

ʦʨʪʘʜʘ ʪʝʨʝשʽʨʝʢ ʪװʩʽʥʫʛʝ װʣʝʩʽʥ ץʦʩʘʜʳ.  

ʊϮʡʽʥ ʩϺʟʜʝʨ: ɸʙʘʡ ײפʥʘʥʙʘʡײʣʳ, ץʘʨʘ ʩᴇʟʜʝʨ, ʰʳסʘʨʤʘʣʘʨ, ʤᴅʜʝʥʠ 

ʨʝʘʣʠʡʣʝʨ, ʘʫʜʘʨʤᴅ ᴅʜʽʩʪʝʨʽ, ץʳʪʘʡ ʪʽʣʽ, ʤᴅʜʝʥʠ ʙʘʣʘʤʘʣʳʣʳץ. 

 

 

ʇʨʝʟʠʜʝʥʪ פʘʩʳʤ-ɾʦʤʘʨʪ ʂʝʤʝʣײʣʳ ʊʦץʘʝʚ: çɸʙʘʡʜʳϬ çʪʦʣʳϨ ʘʜʘʤè 

ʢʦʥʮʝʧʮʠʷʩʳ ï ʙϮʛʽʥʛʽ ϧʘʟʘϨʩʪʘʥ ϨʦϤʘʤʳ Ϯʰʽʥ ʜʝ ʘʩʘ Ϻʟʝʢʪʽè, ï ʜʝʛʝʥ ʙʦʣʘʪʳʥ. 

ɹײʣ ʦʡ ɸʙʘʡ ʤײʨʘʩʳʥʳש ʪʝʢ ᴇʪʢʝʥ ʜᴅʫʽʨ װʰʽʥ סʘʥʘ ʝʤʝʩ, ץʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ʜʘ 

 ʘʨʤʘʣʘʨʳʥסʪʘʥ ʜʘ ɸʙʘʡ ʰʳץʘʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ. ʉʦʥʜʳסʘʣʪʧʘסʳʥ ʞʦסʥʜʳʣʳײץ

ʙʘʩץʘ ʪʽʣʜʝʨʛʝ, ʦʥʳש ʽʰʽʥʜʝ ץʳʪʘʡ ʪʽʣʽʥʝ ʘʫʜʘʨʫ ï çʢʝʤʝʣ ʘʜʘʤè ʠʜʝʷʩʳʥʳש 

ᴅʣʝʤʜʽʢ ʜʝשʛʝʡʜʝ ʪʘʨʘʣʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. ɸʣ ʝʥʜʽ ʘʫʜʘʨʤʘ ʤᴅʩʝʣʝʩʽʥʝ ʢʝʣʩʝʢ, 

ʘʫʜʘʨʤʘ ʪʝʦʨʠʷʣʘʨʳʥ ʞʝʪʽʢ ʤʝשʛʝʨʤʝʡ ʪײʨʳʧ ʞʘʩʘʣסʘʥ ʘʫʜʘʨʤʘ ʩᴅʪʪʽ 

ʙʦʣʤʘʡʜʳ.ɸʫʜʘʨʤʘʪʘʥʫ סʳʣʳʤʳ ᴇʟʽʥʽש ʜʘʤʫ ʙʘʨʳʩʳʥʜʘ ʪʽʣʜʽʢ ʵʢʚʠʚʘʣʝʥʪʪʽʣʽʢʢʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ʢᴇʟץʘʨʘʩʪʘʥ ʬʫʥʢʮʠʦʥʘʣʜʳץ, ʤᴅʜʝʥʠ ʞᴅʥʝ ʢʦʛʥʠʪʠʚʪʽʢ ץʳʨʣʘʨʜʳ 

ʙʽʨʽʢʪʽʨʝʪʽʥ ʢᴇʧץʳʨʣʳ ʟʝʨʪʪʝʫ ʩʘʣʘʩʳʥʘ ʘʡʥʘʣʜʳ. ɸʣסʘʰץʳ ʤʽʥʜʝʪʪʝʨʜʽש ʙʽʨʽ 

ʘʫʜʘʨʤʘʥʳש ʪװʧʥײʩץʘ ʤᴅʪʽʥʛʝ ʘʜʘʣʜʳסʳʥ ʙʘʩʪʳ ץʘסʠʜʘ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨסʘʥ 

ʙʦʣʩʘ, ʢʝʡʽʥʛʽ ʜʝʩʢʨʠʧʪʠʚʪʽʢ ʞᴅʥʝ ʧʦʩʪʩʪʨʫʢʪʫʨʘʣʠʩʪʽʢ ʙʘסʳʪʪʘʨ ʥʘʟʘʨʜʳ 

ʤʘץʩʘʪʪʳ ʤᴅʪʽʥʥʽש ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ץʳʟʤʝʪʽʥʝ ʞᴅʥʝ ʘʫʜʘʨʤʘʰʳʥʳש ʜʝʨʙʝʩ 

ʪײʣסʘʣʳץ ʨᴇʣʽʥʝ ʘʫʜʘʨʜʳ. 
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ʌʫʥʢʮʠʦʥʘʣʠʩʪʽʢ ʪʝʦʨʠʷʣʘʨ ï ᴅʩʽʨʝʩʝ ʉʢʦʧʦʩ ʪʝʦʨʠʷʩʳ, ʂ. ʈʘʡʩ ײʩʳʥסʘʥ 

ʤᴅʪʽʥ ʪʠʧʪʝʨʽ ʤʦʜʝʣʽ ʞᴅʥʝ ʂ. ʅʦʨʜʪʳש ʬʫʥʢʮʠʦʥʘʣʠʟʤʽ ï ʘʫʜʘʨʤʘʥʳש ʤʘץʩʘʪʳʥ 

ʰʝʰʫʰʽ ʬʘʢʪʦʨ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʧ, ʤʘץʩʘʪʪʳ ʘʫʜʠʪʦʨʠʷʥʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽ ʤʝʥ 

ʩʦʮʠʦʤᴅʜʝʥʠ ʢʦʥʪʝʢʩʪʽʥʽ ʝʩʢʝʨʫʜʽש ʤʘשʳʟʳʥ ʙʘʩʘ ʢᴇʨʩʝʪʝʜʽ [1, p. 1243]. ʉʦסשʳ 

ʟʝʨʪʪʝʫʣʝʨʜʝ ʙײʣ ʬʫʥʢʮʠʦʥʘʣʜʳײ ץʩʪʘʥʳʤ ʘʫʜʘʨʤʘ װʜʝʨʽʩʽʥ ʙʘʩץʘʨʫ ʩʘʣʘʩʳʥʘ ʜʘ 

ʢʝשʝʡʪʽʣʽʧ, ʞʦʙʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤʘץʩʘʪʪʘʨʤʝʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ 

ʪʠʽʤʜʽʣʽʢ ʧʝʥ ʩʘʧʘʥʳ ʘʨʪʪʳʨʘʪʳʥʳ ʜᴅʣʝʣʜʝʥʽʧ ʦʪʳʨ [2, p. 16]. פʘʟʽʨʛʽ 

ʘʫʜʘʨʤʘʪʘʥʫ סʳʣʳʤʳʥʜʘ çʘʫʜʘʨʤʘ ʤᴅʜʝʥʠʝʪʽè (translation culture ʥʝʤʝʩʝ 

Translationskultur) סײʳʤʳ ʝʨʝʢʰʝ ʤᴅʥʛʝ ʠʝ ʙʦʣʳʧ, ʘʫʜʘʨʤʘ װʜʝʨʽʩʽ ʘʫʜʘʨʤʘʰʳ, 

ʘʚʪʦʨ ʞᴅʥʝ ʦץʳʨʤʘʥ ʘʨʘʩʳʥʜʘסʳ ʙʠʣʽʢ ʧʝʥ ʳץʧʘʣ ץʘʪʳʥʘʩʪʘʨʳʥ ʨʝʪʪʝʡʪʽʥ 

ᴅʣʝʫʤʝʪʪʽʢ ʞװʡʝ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ [3, p. 253]. ʂʦʨʧʫʩץʘ ʥʝʛʽʟʜʝʣʛʝʥ 

ʟʝʨʪʪʝʫʣʝʨ ʤᴅʪʽʥʜʽʢ, ʘʫʜʘʨʤʘʰʳʣʳץ ʞᴅʥʝ ʩʦʮʠʦʤᴅʜʝʥʠ ʘʡʥʳʤʘʣʳʣʘʨʜʳ 

 שʪʘʣʜʘʫʜʳ ץʳʣʳ ʵʤʧʠʨʠʢʘʣʳץʦʣʜʘʥʫ ʘʨץ ʣʛʽʣʝʨʜʽװ ʘʤʪʠʪʳʥ ʢᴇʧʬʘʢʪʦʨʣʳץ

ʜᴅʣʜʽʛʽ ʤʝʥ ʦʙʲʝʢʪʠʚʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ [4]. ɸʣ ʢʦʛʥʠʪʠʚʪʽʢ ʙʘסʳʪʪʘסʳ 

ʟʝʨʪʪʝʫʣʝʨ ʤʝʪʘʬʦʨʘʣʘʨʜʳ ʘʫʜʘʨʫ ʤʝʥ סײʳʥʫ װʜʝʨʽʩʪʝʨʽʥ ʢʝשʽʨʝʢ ʢʦʛʥʠʪʠʚʪʽʢ 

ʤʝʭʘʥʠʟʤʜʝʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʳʧ, ʘʫʜʘʨʤʘʥʳ ʤᴅʥ-ʤʘסʳʥʘʥʳ ײץʨʘʩʪʳʨʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʢʦʛʥʠʪʠʚʪʽʢ ᴅʨʝʢʝʪ ʨʝʪʽʥʜʝ ʪװʩʽʥʜʽʨʝʜʽ [5, p. 83]. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ץʘʟʽʨʛʽ ʘʫʜʘʨʤʘʪʘʥʫ סʳʣʳʤʳ ʞװʡʝʣʽʢ-ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʣʠʥʛʚʠʩʪʠʢʘʜʘʥ ʙʘʩʪʘʧ ᴅʨʝʢʝʪ ʪʝʦʨʠʷʩʳʥʘ ʜʝʡʽʥʛʽ ʧᴅʥʘʨʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ʢʝשʽʥʝʥ 

 ʢʦʛʥʠʪʠʚʪʽʢ ᴅʨʝʢʝʪʽ ʞᴅʥʝ שʨʳʣʳʤʳ, ʘʫʜʘʨʤʘʰʳʥʳײץ ʳʣʳ ʤᴅʪʽʥץʦʣʜʘʥʫ ʘʨץ

ʤʘץʩʘʪʪʳ ץʘʫʳʤʜʘʩʪʳץʪʳש ʤᴅʜʝʥʠ-ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʢװʪʽʣʽʤʜʝʨʽ ʘʨʘʩʳʥʜʘסʳ 

ʢװʨʜʝʣʽ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʤʦʜʝʣʴʜʝʫʛʝ ײʤʪʳʣʘʜʳ. ɹײʣ ʙʘסʳʪ ʦʥʳש ʤᴅʜʝʥʠ 

ʪײʨסʳʜʘʥ ʪʘʤʳʨʣʘʥסʘʥ, װʥʝʤʽ ʜʘʤʳʧ ʦʪʳʨʘʪʳʥ ʜʠʥʘʤʠʢʘʣʳס ץʳʣʳʤʠ ʩʘʣʘ 

ʨʝʪʽʥʜʝʛʽ ʤᴅʨʪʝʙʝʩʽʥ ʘʡץʳʥʜʘʡʜʳ. ʄᴅʜʝʥʠʝʪʪʘʥʳʤʜʳץ ʞᴅʥʝ 

ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʣʳץ ʤʝʢʪʝʧ ᴇʢʽʣʜʝʨʽʥʽש ʠʜʝʷʣʘʨʳ ɸʙʘʡ ʰʳסʘʨʤʘʣʘʨʳʥʳש 

ʘʫʜʘʨʤʘʩʳʥ ʤᴅʜʝʥʠ ʢʦʜ, ʩʝʤʘʥʪʠʢʘʣʳץ ʨʝשʢ ʞᴅʥʝ ײʣʪʪʳץ ʪʘʥʳʤ ʪײʨסʳʩʳʥʘʥ 

ʟʝʨʪʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ɸʪʘʣסʘʥ ʪʝʦʨʠʷʣʘʨʜʳ ʙʘʩʰʳʣʳץץʘ ʘʣʘ ʦʪʳʨʳʧ, ʙʽʟ ɸʙʘʡ ץʘʨʘ ʩᴇʟʜʝʨʽʥʜʝʛʽ 

ʤᴅʜʝʥʠ ʩᴇʟʜʝʨʜʽ ץʳʪʘʡ ʪʽʣʽʥʝ ʘʫʜʘʨʳʣʫʳʥ ʞʘʥ-ʞʘץʪʳ ץʘʨʘʩʪʳʨʘʤʳʟ. ɸʫʜʘʨʤʘ 

 ,ʥʜʳײʙʽʨʽ ï ʤᴅʜʝʥʠ ʤʘʟʤ שʨʜʝʣʽ ᴅʨʽ ʞʘʫʘʧʪʳ ʤʽʥʜʝʪʪʝʨʜʽװʢ שʜʝʨʽʩʽʥʜʝʛʽ ʝװ

 ʨʜʝװʠ ʪסʳʤʜʘʨʜʳ ʜᴅʣ ᴅʨʽ ʪʘʙʠסײ ʨʣʽװʝʨʝʢʰʝʣʽʢʪʝʨʜʽ, ʨʝʘʣʠʡʣʝʨ ʤʝʥ ʜᴅʩʪ ץʣʪʪʳײ

ʞʝʪʢʽʟʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɸʙʘʡ ʰʳסʘʨʤʘʣʘʨʳʥ ץʳʪʘʡ ʪʽʣʽʥʝ ʘʫʜʘʨʫ ʧʨʦʮʝʩʽʥʜʝ ʘʫʜʘʨʤʘʰʳʣʘʨ ʢᴇʙʽʥʝ 

ʤʘסʳʥʘʣʳץ (ʩʝʤʘʥʪʠʢʘʣʳץ) ʘʫʜʘʨʤʘ ʪᴅʩʽʣʽʥʝ ʩװʡʝʥʝʜʽ. ɹײʣ ᴅʜʽʩʪʽש ʙʘʩʳʤ 

 ʥʳʥײʤᴅʜʝʥʠ ʤʘʟʤ-ץʣʪʪʳײ ʙʝʡʥʝʣʽʣʽʛʽ ʤʝʥ שʩʝʙʝʙʽ ï ɸʙʘʡ ʪʽʣʽʥʽ שʦʣʜʘʥʳʣʫʳʥʳץ

ʜᴅʣ ʩᴇʟʙʝ-ʩᴇʟ ʪᴅʩʽʣʤʝʥ ʞʝʪʢʽʟʫ ʤװʤʢʽʥ ʝʤʝʩʪʽʛʽ. ɸץʳʥ ʰʳסʘʨʤʘʣʘʨʳʥʳש 

ʬʠʣʦʩʦʬʠʷʣʳץ ʪʝʨʝשʜʽʛʽ, ײʣʪʪʳץ ʜװʥʠʝʪʘʥʳʤʳ ʞᴅʥʝ ʤᴅʜʝʥʠ ʢʦʜʪʘʨʳ ʪװʧʥײʩץʘסʘ 

ʪᴅʥ ʢʦʥʪʝʢʩʪ ʘʨץʳʣʳ ʘʰʳʣʘʜʳ. ʉᴇʟʙʝ-ʩᴇʟ ʘʫʜʘʨʤʘ ɸʙʘʡ ʤᴅʪʽʥʜʝʨʽʥʽש ʩʳʨʪץʳ 

 ʢʽʥשʨʝ ץʳʥʘʩʳ ʤʝʥ ʵʤʦʮʠʷʣʳסʽʰʢʽ ʤʘ שʘʥʳʤʝʥ, ʦʥʳסʪʘץʨʳʣʳʤʳʥ ʩʘײץ

ʞʦסʘʣʪʘʜʳ. ʄʳʩʘʣʳ, çײץʣʘץʪʘʥ ʢʽʨʽʧ ʙʦʡʜʳ ʘʣʘʨ, ᴅʩʝʤ ᴅʥ ʤʝʥ ʪᴅʪʪʽ ʢװʡè ʜʝʛʝʥ 

ʞʦʣʜʘʨʜʳ ʪʫʨʘ ʘʫʜʘʨסʘʥʜʘ ײʣʪʪʳץ ʜᴅʤ ʤʝʥ ʧʦʵʪʠʢʘʣʳץ ᴅʩʝʨ ᴅʣʩʽʨʝʡʜʽ. 

ʉʦʥʜʳץʪʘʥ ʤʘסʳʥʘʣʳץ ʘʫʜʘʨʤʘ ʘʨץʳʣʳ ʘʫʜʘʨʤʘʰʳ ʤᴅʪʽʥʥʽש ʨʫʭʳʥ, ʠʜʝʷʣʳץ 

ʤʘʟʤײʥʳʥ, ʢᴇʨʢʝʤ ᴅʩʝʨʽʥ ʞʝʪʢʽʟʫʛʝ ʤʽʥʜʝʪʪʽ. ɼʝʛʝʥʤʝʥ, ʤᴅʜʝʥʠ ʩᴇʟʜʝʨ ʤʝʥ 

 ʘʨʤʘʣʘʨʳʥʜʘסʨʜʝʣʽ ʙᴇʣʽʛʽ. ɸʙʘʡ ʰʳװʢ שʝ שʳʤʜʘʨ (ʨʝʘʣʠʡʣʝʨ) ï ʘʫʜʘʨʤʘʥʳסײ
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ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ çʞʳʨè, çʜʦʤʙʳʨʘè, çʘʨʫʘץè, çײץʨʘʥè, çʠʤʘʥè, çʪʦʡè, çץʳʤʳʟè, 

çʞʝʟ ʢʠʽʢè ʩʠʷץʪʳ ʩᴇʟʜʝʨʜʽש ʙʘʨʣʳסʳ ץʘʟʘץ ʤᴅʜʝʥʠ ʢʝשʽʩʪʽʛʽʥʝ ʪᴅʥ. ʄײʥʜʘʡ 

ʙʽʨʣʽʢʪʝʨʜʽ ʘʫʜʘʨʫʜʘ ʘʫʜʘʨʤʘʰʳ ʥʝʛʽʟʽʥʝʥ װʰ ʪװʨʣʽ ʪᴅʩʽʣʜʽ ץʦʣʜʘʥʘʜʳ. ʆʣʘʨ 

ʪʨʘʥʩʣʠʪʝʨʘʮʠʷ, ʪװʩʽʥʜʽʨʤʝʣʽ ʘʫʜʘʨʤʘ ʞᴅʥʝ ʙʝʡʽʤʜʝʫ. ʆʩʳ װʰ ʪᴅʩʽʣʜʽ ײʪʳʤʜʳ 

 ʘʫʜʘʨʤʘ ץʳʥʘʣʳסʡʣʝʩʪʽʨʝ ʦʪʳʨʳʧ, ʘʫʜʘʨʤʘʰʳ ʩᴇʟʙʝ-ʩᴇʟ ʞᴅʥʝ ʤʘװ

ʘʨʘʩʳʥʜʘסʳ ʪʝʧʝ-ʪʝשʜʽʢʪʽ ʩʘץʪʘʡʜʳ. ɽʛʝʨ ʤᴅʪʽʥʥʽײ שʣʪʪʳץ ʙʦʷʫʳ ʪʳʤ 

ʞʝשʽʣʜʝʪʽʣʩʝ, ʪװʧʥײʩץʘʥʳש ʨʫʭʳ ʞʦסʘʣʘʜʳ; ʘʣ ʩᴇʟʙʝ-ʩᴇʟʜʽʢ ʙʘʩʳʤ ʙʦʣʩʘ, ץʳʪʘʡ 

ʦץʳʨʤʘʥʳʥʘ ʪװʩʽʥʽʢʩʽʟʜʽʢ ʪʫʳʥʜʘʡʜʳ. ʉʦʥʜʳץʪʘʥ ʘʫʜʘʨʤʘʰʳʥʳש ʙʘʩʪʳ ʤʽʥʜʝʪʽ 

ï ʦʩʳ ʝʢʽ ʪᴅʩʽʣʜʽש ʘʨʘʩʳʥʜʘסʳ ʜʠʥʘʤʠʢʘʣʳץ ʪʝʧʝ-ʪʝשʜʽʢʪʽ ײʩʪʘʫ. 

ʅʝʛʽʟʛʽ ʜʝʨʝʢ ʢᴇʟʽ ʨʝʪʽʥʜʝ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ױʣʪʪʳץ ʦʨʪʳʣʳץ 

ʤʫʟʝʡʥʽש çɸʙʘʡʜʳש ᴇʤʽʨʙʘʷʥʳ ʤʝʥ ʰʳסʘʨʤʘʰʳʣʳסʳ ʪʫʨʘʣʳ ʪװʧʥײʩץʘ 

 è(ʦʨʳʥʘʥץ ʤʫʟʝʡʽ ץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʄʝʤʣʝʢʝʪʪʽʢ ʦʨʪʘʣʳץʘʟʘפ) ʦʣʞʘʟʙʘʣʘʨץ

ʘʪʪʳ סʳʣʳʤʠï ʠʥʚʝʥʪʘʨʣʳץ ʢʘʪʘʣʦʛʳʥʳ1 ש-ʢʽʪʘʙʳʥ ʥʝʛʽʟʛʝ ʘʣʘ ʦʪʳʨʳʧ, ʩʦʥʜʘסʳ 

ʪװʧʥײʩץʘ ץʘʨʘ ʩᴇʟʜʝʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʣʜʳ [6, 36, 443, 446, 448 ʙ]. ɸʣ ץʳʪʘʡ 

ʪʽʣʽʥʜʝʛʽ ʘʫʜʘʨʤʘʩʳʥ פʳʪʘʡ ʝʣʽʥʜʝ ʞʘʨʳץ ʢᴇʨʛʝʥ ᴄʢʙʘʨ ʄᴅʞʠʪʪʽש ʢʽʪʘʙʳ 

ʥʝʛʽʟʛʝ ʘʣʳʥʘ ʦʪʳʨʳʧ ʘʥʘʣʠʟ ʞʘʩʘʣʘʜʳ [7, 1, 3, 5, 9 ʙ]. ɹʘʨʣʳץ ʙʝʨʽʣʛʝʥ 

ʤʳʩʘʣʜʘʨ ʦʩʳ ʝʢʽ ʢʽʪʘʧʪʳש ʪᴇשʽʨʝʛʽʥʜʝ ʙʝʨʽʣʛʝʥ . ɸʫʜʘʨʤʘʰʳ ʪʝʢ ʪʽʣʜʽʢ ʝʤʝʩ, 

ʤᴅʜʝʥʠʝʪʘʨʘʣʳץ ʢʦʤʤʫʥʠʢʘʮʠʷ ץʘסʠʜʘʪʳʥ ײʩʪʘʥʳʧ, ɸʙʘʡʜʳש 

ʬʠʣʦʩʦʬʠʷʣʳץ ʦʡʣʘʨʳʥ ץʳʪʘʡ ʦץʳʨʤʘʥʳʥʳץ שʘʙʳʣʜʘʫ ʝʨʝʢʰʝʣʽʛʽʥʝ ʙʝʡʽʤʜʝʧ 

ʙʝʨʛʝʥ. ʊᴇʤʝʥʜʝ ɸʙʘʡʜʳש ʙʽʨʽʥʰʽʜʝʥ ʪᴇʨʪʽʥʰʽʛʝ ʜʝʡʽʥʛʽ ץʘʨʘ ʩᴇʟʽʥʜʝʛʽ ʤᴅʜʝʥʠ 

ʣʝʢʩʝʤʘʣʘʨʜʳש ʩʝʤʘʥʪʠʢʘʣʳץ ʤʘסʳʥʘʣʘʨʳ ʤʝʥ ץʳʪʘʡ ʪʽʣʽʥʝ ʘʫʜʘʨʳʣʫʳ ʪᴅʩʽʣʜʝʨʽ 

ʪʘʣʜʘʥʜʳ.  

ɸʙʘʡʜʳש ʙʽʨʽʥʰʽ ץʘʨʘ ʩᴇʟʽʥʜʝʛʽ ʤᴅʜʝʥʠ ʩᴇʟʜʝʨʜʽ ʪʘʣʜʘʫ ʞᴅʥʝ ץʳʪʘʡ ʪʽʣʽʥʝ 

ʪʘʩʳʤʘʣʜʘʥʫʳ. ɽʣ ʙʘסʫ ï ʜᴅʩʪװʨʣʽ ץʘʟʘץ ץʦסʘʤʳʥʜʘ ʝʣ ʙʘʩץʘʨʫ, ʭʘʣʳץץʘ 

ʙʘʩʰʳʣʳץ ʝʪʫ סײʳʤʳ. ɸʫʜʘʨʤʘʩʳ ç? / , .è 

 ʄᴅʜʝʥʠ .(ʘʨʫץʪʳ ʙʘʩץʘʨʫ/ʭʘʣʳץʳʪʘʡʰʘ:  ï ʘʜʘʤʜʘʨʜʳ ʙʘʩץ)

ʘʜʘʧʪʘʮʠʷ / ʪװʩʽʥʜʽʨʤʝ ʘʫʜʘʨʤʘ. ʄʘʣ ʙʘסʫ ï ʢᴇʰʧʝʣʽ ᴇʤʽʨ ʩʘʣʪʳʥʜʘסʳ ʥʝʛʽʟʛʽ 

ʪʽʨʰʽʣʽʢ ʢᴇʟʽ. פʳʪʘʡ ʪʽʣʽʥʜʝ ç? / , .è (ץʳʪʘʡʰʘ: 

 ï ʤʘʣ ᴇʩʽʨʫ, ץʦʡ-ʝʰʢʽ-ʞʘʥʫʘʨʜʳ ʙʘסʫ), ʪʫʨʘ ʤʘסʳʥʘʣʳץ ʘʫʜʘʨʤʘ. נʳʣʳʤ 

ʙʘסʫ ï ʙʽʣʽʤ ʽʟʜʝʫ, סʳʣʳʤסʘ ʜʝʥ ץʦʶ (ץʘʟʘץ ʤᴅʜʝʥʠʝʪʽʥʜʝ XIX ס. ʞʘשʘ ץʘʣʳʧʪʘʩʳʧ 

ʢʝʣʝ ʞʘʪץʘʥ ײץʥʜʳʣʳץ). ɸʫʜʘʨʤʘʜʘ ç? / é éè 

ʜʝʧ ʙʝʨʽʣʛʝʥ, (ץʳʪʘʡʰʘ:  ï ʙʽʣʽʤʛʝ, סʳʣʳʤסʘ ʢʽʨʽʩʫ, ʟʝʨʪʪʝʫ ʞʘʩʘʡʤʳʥ 

ʜʝʧ). ʄᴅʜʝʥʠ ʩᴅʡʢʝʩʪʽʢʢʝ ʞʘץʳʥʜʘʪʫ. ʉʦʬʳʣʳץ ץʳʣʳʧ, ʜʽʥ ʙʘסʫ ï ʉʦʬʳʣʳץ 

 .ʽʣʽʤ ץʩʪʘʥʫ, ʩʦʧʳʣʳײ ʳʤʜʘʨ, ʜʽʥʠ ʞʦʣסײ ʫ ï ʠʩʣʘʤ ʤᴅʜʝʥʠʝʪʽʥʝ ʪᴅʥסʳʣʫ, ʜʽʥ ʙʘץ

ç ? / .è (ץʳʪʘʡʰʘ:  ï 

ʜʽʥʠ ץʳʟʤʝʪʢʝʨ ʙʦʣʫ; ʩʦʥʜʘʡ-ʘץ ʢʦʥʪʝʢʩʪʪʝ ç/ è ʤʘסʳʥʘʩʳ ʙʘʨ). 

ʄᴅʜʝʥʠ ʘʣʤʘʩʪʳʨʫ. ɹʘʣʘʣʘʨʜʳ ʙʘסʫ ï ײʨʧʘץ ʪᴅʨʙʠʝʩʽ, ץʘʟʘץ ץʦסʘʤʳʥʜʘסʳ ᴅʢʝʣʽʢ, 

ʦʪʙʘʩʳʣʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʢ, ʘʣ ץʳʪʘʡ ʪʽʣʽʥʜʝ ç? / é é

.è (ץʳʪʘʡʰʘ:  ï ʙʘʣʘ ʪᴅʨʙʠʝʣʝʫ, 

ʦץʳʪʫ). ʄʘסʳʥʘʣʳץ ʘʫʜʘʨʤʘ. ɸץ ץʘסʘʟ ʙʝʥ ץʘʨʘ ʩʠʷ (ץʘסʘʟ, ץʘʨʘ ʩʠʷ) ï ʞʘʟʫ 
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ʤᴅʜʝʥʠʝʪʽ, ץʘʟʘץ ץʦסʘʤʳʥʜʘ ʞʘשʘ ײץʙʳʣʳʩ (ʜᴅʩʪװʨʣʽ ʘʫʳʟʰʘ ʤᴅʜʝʥʠʝʪʪʝʥ 

ʞʘʟʙʘסʘ ʢᴇʰʫ ʥʳʰʘʥʳ) ץʳʪʘʡ ʪʽʣʽʥʝ ç, 

.è ʜʝʧ ʪʘʩʳʤʘʣʜʘʥסʘʥ. ɾʝʨ ʦʨʪʘʩʳ ʞʘʩ / ץʘʞʳʜʳץ, ʞʘʣʳץʪʳץ ï ץʘʟʘץ 

ʜװʥʠʝʪʘʥʳʤʳʥʜʘסʳ ᴇʤʽʨ ʞʘʩʳʥʳש ᴇʣʰʝʤʽ (ʝʣʫ ʞʘʩʪʘʥ ᴇʪʢʝʥʜʽ ʤʝשʟʝʡʜʽ). ç

, ; è. ʌʫʥʢʮʠʦʥʘʣʜʳ ʘʣʤʘʩʪʳʨʫ ᴅʜʽʩʽ.  

ɽʢʽʥʰʽ ץʘʨʘ ʩᴇʟʽʥʜʝʛʽ ʤᴅʜʝʥʠ ʩᴇʟʜʝʨʛʝ ʢʝʣʩʝʢ, çʉʘʨʪè ï ץʘʟʘץ ʭʘʣץʳʥʳש 

ʪʽʣʜʽʢ ʩʘʥʘʩʳʥʜʘ ʆʨʪʘʣʳץ ɸʟʠʷʜʘסʳ ᴇʟʛʝ ʪװʨʢʽ ʭʘʣʳץʪʘʨʳʥ, ʢᴇʙʽʥʝʩʝ ɹײʭʘʨʘ, 

ʊʘʰʢʝʥʪ, ʉʘʤʘʨץʘʥʜ ʘʡʤʘץʪʘʨʳʥʳש ʩʘʫʜʘʛʝʨʣʝʨʽʥ ʙʽʣʜʽʨʝʪʽʥ ʘʪʘʫ. ʊʘʨʠʭʠ 

ʪײʨסʳʜʘʥ ʙʝʡʪʘʨʘʧ ʵʪʥʦʥʠʤ ʙʦʣʩʘ ʜʘ, ɸʙʘʡ ʟʘʤʘʥʳʥʜʘ ʦʣ ʙʝʣʛʽʣʽ ʙʽʨ ᴅʣʝʫʤʝʪʪʽʢ-

ʤᴅʜʝʥʠ ʠʨʦʥʠʷʤʝʥ, ʷסʥʠ çʩʘʫʜʘʛʝʨ, ʧʳʩʳץ, ʙʽʨʘץ ʩʝʥʽʤʩʽʟè ʘʜʘʤ ʙʝʡʥʝʩʽʥʜʝ 

]  .ʘʥסʦʣʜʘʥʳʣץ , ] ʘʫʜʘʨʤʘ 

ʪᴅʩʽʣʽ: ʤᴅʜʝʥʠ ʪװʩʽʥʜʽʨʤʝʣʽ ʘʫʜʘʨʤʘ, ʩʝʙʝʙʽ çʩʘʨʪè ʩᴇʟʽʥʽש ʪʫʨʘ ʙʘʣʘʤʘʩʳ ʞʦץ, 

ʘʣ ʦʥʳש ʤᴅʜʝʥʠ ʤʘסʳʥʘʩʳʥ ʩʘץʪʘʫ װʰʽʥ ץʳʪʘʡ ʪʽʣʽʥʜʝ ʪʘʨʠʭʠ-ʵʪʥʦʛʨʘʬʠʷʣʳץ 

ʪװʩʽʥʜʽʨʤʝ ʙʝʨʽʣʛʝʥ. פʘʟʘץ ʤᴅʪʽʥʽʥʜʝʛʽ ʤʳʩץʳʣ, ʠʨʦʥʠʷ ʨʝשʢʽ ץʳʪʘʡ ʪʽʣʽʥʜʝ 

ʙʝʡʪʘʨʘʧʪʘʣסʘʥ. ʄײʥʜʘ ʤᴅʜʝʥʠ ʢʦʥʪʝʢʩʪʝʥ ʛᴇʨʽ ʪʘʨʠʭʠ ʜᴅʣʜʽʢʢʝ ʙʘʩʳʤʜʳץ 

ʙʝʨʽʣʛʝʥ, ʙײʣ ï h ʝʪʝʣʜʽʢ ʦץʳʨʤʘʥסʘ ʪװʩʽʥʽʢʪʽʣʽʢ ʪײʨסʳʩʳʥʘʥ ʜײʨʳʩ ʰʝʰʽʤ. çʂʝש 

 ,ʣʜʽʨʝʛʝʥè ï ᴇʟʛʝ ʪʽʣʜʝ ʞʳʣʜʘʤװᴇʟʛʝʰʝʣʽʛʽ, çʰ שè ï ʢʠʽʤ ʢʠʶ ʤᴅʜʝʥʠʝʪʽʥʽץʦʣʪʳץ

ʪװʩʽʥʽʢʩʽʟ ʩᴇʡʣʝʡʪʽʥ ʘʜʘʤסʘ ץʘʪʳʩʪʳ ʩʳʥ. ɹײʣ ʪʽʨʢʝʩ ʘʨץʳʣʳ ץʘʟʘץʪʘʨ ᴇʟʛʝ 

.ʘʥסʳʣʤʝʥ ʩʠʧʘʪʪʘץʢʠʽʤʽʥ, ʩᴇʡʣʝʫ ʤᴅʥʝʨʽʥ ʤʳʩ שʣʪʪʳײ

Ǎ  ʙײʣ ʞʝʨʜʝ ʙʝʡʽʤʜʝʣʛʝʥ ʩʠʧʘʪʪʘʤʘ ʘʫʜʘʨʤʘ ï ̫  ʥʠ, ʩᴇʟʙʝ-ʩᴇʟס

ʘʫʜʘʨʳʣʤʘסʘʥ, ʙʽʨʘײ ץʣʪʪʳץ ʙʝʡʥʝ ʤʝʥ ʠʨʦʥʠʷʥʳש ʙʽʨ ʙᴇʣʽʛʽ ʩʘץʪʘʣסʘʥ. 

ɸʫʜʘʨʤʘʜʘ ʙʝʡʥʝʣʽʢ ʵʢʩʧʨʝʩʩʠʷ (çʰװʣʜʽʨʝʛʝʥè) ʞײʤʩʘʨʪʳʣʳʧ, ʩᴇʡʣʝʫ ᴅʜʝʪʽʥ 

ʙʝʡʪʘʨʘʧ ʩʠʧʘʪʪʘʫ ʘʨץʳʣʳ ʙʝʨʽʣʛʝʥ. ɹײʣ ʪᴅʩʽʣ ʤᴅʜʝʥʠ ʢʦʥʬʣʠʢʪʽʥʽ ʘʟʘʡʪʳʧ, 

ʤᴅʪʽʥʜʽ ץʘʟʽʨʛʽ ʦץʳʨʤʘʥסʘ ץʘʙʳʣʜʘʫסʘ ʞʝשʽʣʜʝʪʝʜʽ.çʅʦסʘʡè ʩᴇʟʽ ʪʘʨʠʭʠ ʪײʨסʳʜʘ 

ʪʘʪʘʨ-ʪװʨʢʽ ʭʘʣʳץʪʘʨʳʥʳש ʘʪʘʫʳ, ʙʽʨʘץ ʘʫʳʟʝʢʽ ʪʽʣʜʝ ʢʝʡʜʝ çʞʘʣץʘʫè, 

çʝʙʝʜʝʡʩʽʟè ʙʝʡʥʝʜʝ ʘʡʪʳʣסʘʥ. ɸʙʘʡ ʙײʣ ʩᴇʟ ʘʨץʳʣʳ ᴇʟ ʭʘʣץʳʥʳש ʙʘʩץʘ ʪװʨʢʽ 

ʪʝʢʪʝʩ ʭʘʣʳץʪʘʨסʘ ʜʝʛʝʥ ʩʳʥʰʳʣ ʢᴇʟץʘʨʘʩʳʥ ʢᴇʨʩʝʪʝʜʽ.  [

] ñ , [ , ó ô] 

ʷסʥʠ ʪװʩʽʥʜʽʨʤʝʣʽ ʘʫʜʘʨʤʘ ʞᴅʥʝ ʬʫʥʢʮʠʦʥʘʣʜʳ ʘʣʤʘʩʪʳʨʫ ï ʵʪʥʦʥʠʤ 

ʩʘץʪʘʣʳʧ, ʦʥʳץ שʘʟʘץ ʤᴅʜʝʥʠʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʫ ʝʨʝʢʰʝʣʽʛʽ ץʦʩʳʤʰʘ ʝʩʢʝʨʽʣʛʝʥ. 

çʉʘʩʳʨ ʙʘʩè ï ץʳʟʳʣ ʰʘʰ, ᴇʟʛʝʰʝ ʪװʨ-ᴅʣʧʝʪ ʙʝʣʛʽʩʽ ʘʨץʳʣʳ ʙᴇʪʝʥʜʽʢ ʩʝʟʽʤʽʥ 

ʙʽʣʜʽʨʝʜʽ. ò ò⁹ɹײʣ 

ʞʝʨʜʝʛʽ ʘʫʜʘʨʤʘ ʪᴅʩʽʣʽ ʩʝʤʘʥʪʠʢʘʣʳץ ʵʢʚʠʚʘʣʝʥʪ + ʤᴅʜʝʥʠ ʙʝʡʽʤʜʝʫ ï 

ʙʝʡʥʝʣʽʢ ʩᴇʟʜʝʨ ʥʘץʪʳ ʩʠʧʘʪʪʘʫ ʘʨץʳʣʳ ʞʝʪʢʽʟʽʣʛʝʥ. ɸʫʜʘʨʤʘʰʳ ײʣʪʪʳץ 

ʶʤʦʨʜʳ ʙʝʡʪʘʨʘʧ ʝʪʽʧ, ʬʠʟʠʢʘʣʳץ ʩʠʧʘʪץʘ ʘʡʥʘʣʜʳʨסʘʥ (çè). ɹʽʨʘץ ʙײʣ 

ʞʝʨʜʝʛʽ ʙʽʨ ץʘʪʝʣʽʢ çʞʘʤʘʥ ʩʘʩʳʨ ʙʘʩè ʜʝʛʝʥ ʩᴇʟʜʽ  ʜʝʧ 

ʪʘʩʳʤʘʣʜʘסʘʥ. ɹײʣ סʳʣʳʤʠ ʘʫʜʘʨʤʘ ʵʪʠʢʘʩʳʥʘ ʩʘʡ ʢʝʣʤʝʡʜʽ. çɸʫʳʣè ï ʪʝʢ ʝʣʜʽ 

ʤʝʢʝʥ ʝʤʝʩ, ʪʫʳʩʪʳץ, ʨʫʣʳץ ʙʘʡʣʘʥʳʩ, ʤᴅʜʝʥʠ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘʣʳסײ ץʳʤʳ. 
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]  ʳʪʘʡ ʪʽʣʽʥʜʝפ : ] ʜʝʧ ʙʝʨʛʝʥ, ʘʫʜʘʨʤʘ ᴅʜʽʩʽ 

ʪʨʘʥʩʣʠʪʝʨʘʮʠʷ + ʤᴅʜʝʥʠ ʪװʩʽʥʜʽʨʤʝ ï ̫  ʳʪʘʡʰʘץ ,ʘʥסʪʘʣץʰʘ ʘʪʘʫʳ ʩʘץʘʟʘץ ,ʥʠס

ʪװʩʽʥʽʢʪʝʤʝ ʘʨץʳʣʳ סײʳʤ ʥʘץʪʳʣʘסʘʥ. ɹײʣ ʪᴅʩʽʣ ץʘʟʘץ ʤᴅʜʝʥʠʝʪʽʥʜʝʛʽ çʘʫʳʣè 

ʢʦʥʮʝʧʪʽʩʽʥ ʩʘץʪʘʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʥʳ ʤᴅʜʝʥʠ ʩʠʤʚʦʣ ʨʝʪʽʥʜʝ ʪʘʥʳʩʪʳʨʘʜʳ. 

ɸʙʘʡʜʳװ שʰʽʥʰʽ ץʘʨʘ ʩᴇʟʽʥʜʝʛʽ ʤᴅʜʝʥʠ ʣʝʢʩʝʤʘʣʘʨʜʳש ʩʝʤʘʥʪʠʢʘʣʳץ ʞᴅʥʝ 

ʘʫʜʘʨʤʘʪʘʥʳʤʜʳץ ʩʠʧʘʪʳʥʘ ʪʦץʪʘʣʘʡʳץ. çפʳʩʪʘʫè ï ץʘʟʘץ ʭʘʣץʳʥʳש ʢᴇʰʧʝʣʽ 

ᴇʤʽʨʽʥʜʝ ץʳʩ ʤʝʟʛʽʣʽʥʜʝ ʤʘʣ ץʳʩʪʘʪʘʪʳʥ ʪײʨʘץʪʳ ץʦʥʳʩ. פʳʪʘʡ ʪʽʣʽʥʝ  ʜʝʧ 

ʘʫʜʘʨʳʣʳʧ, ʪʫʨʘ ʵʢʚʠʚʘʣʝʥʪ ʪᴅʩʽʣʽ ץʦʣʜʘʥʳʣסʘʥ. çɹʦʣʳʩè סײʳʤʳ ʧʘʪʰʘʣʳץ 

ʜᴅʫʽʨʜʝʛʽ ʞʝʨʛʽʣʽʢʪʽ ᴅʢʽʤʰʽʣʽʢ ʙʘʩʰʳʥʳ ʙʽʣʜʽʨʝʜʽ. פʳʪʘʡʰʘ  ʥʝʤʝʩʝ 

 ʪװʨʽʥʜʝ ʙʝʨʽʣʽʧ, ʪװʩʽʥʜʽʨʤʝʣʽ (ʵʢʩʧʣʠʢʘʪʠʚʪʽ) ʪᴅʩʽʣʤʝʥ ʘʫʜʘʨʳʣסʘʥ. çɹʠè ï 

ʜᴅʩʪװʨʣʽ ץײץʳץ ʧʝʥ ᴅʜʽʣʝʪʪʽʣʽʢʪʽ ʞװʟʝʛʝ ʘʩʳʨʫʰʳ ʪײʣסʘ, ʘʫʜʘʨʤʘʜʘ  

ʥʝʤʝʩʝ  ʜʝʧ ʙʝʨʽʣʽʧ, ʬʫʥʢʮʠʦʥʘʣʜʳ ʙʘʣʘʤʘ ʪᴅʩʽʣʽ ץʦʣʜʘʥʳʣסʘʥ. 

çʇʘʨʪʠʷè, çʧʘʨʪʠʷʣʘʩʫè ʩᴇʟʜʝʨʽ ץʘʟʘץ ץʦסʘʤʳʥʜʘסʳ ʨʫʣʳץ ʞᴅʥʝ ʪʦʧʪʳץ 

ʙᴇʣʽʥʫʰʽʣʽʢʪʽ ʩʠʧʘʪʪʘʡʜʳ; ץʳʪʘʡ ʪʽʣʽʥʜʝ ,  ʪװʨʽʥʜʝ 

ʘʫʜʘʨʳʣʳʧ, ʤᴅʜʝʥʠ ʙʝʡʽʤʜʝʫ ʪᴅʩʽʣʽ ʧʘʡʜʘʣʘʥʳʣסʘʥ. çפʳʤʳʟè ï ʙʠʝʥʽש ʩװʪʽʥʝʥ 

ʜʘʡʳʥʜʘʣʘʪʳʥ ײʣʪʪʳץ ʩʫʩʳʥ, ץʳʪʘʡ ʪʽʣʽʥʜʝ  ʜʝʧ ʪʫʨʘ ʙʘʣʘʤʘʤʝʥ ʙʝʨʽʣʛʝʥ. 

çʄʦʤʳʥè ʩᴇʟʽ ʙʝʡʙʽʪ, ʘʜʘʣ, ץʘʨʘʧʘʡʳʤ ʘʜʘʤʜʳ ʙʽʣʜʽʨʝʜʽ, ʦʣ ,  

ʜʝʧ ʤʘסʳʥʘʣʳץ ʩᴅʡʢʝʩʪʽʢ ʪᴅʩʽʣʽʤʝʥ ʘʫʜʘʨʳʣסʘʥ. çɸʨʳʟè, çʪʝʨʛʝʫè ʩʠʷץʪʳ ʩᴇʟʜʝʨ 

 ʪʝʨʤʠʥ ʨʝʪʽʥʜʝ , , ,  ʜʝʧ ʙʝʨʽʣʽʧ, ʢʦʥʪʝʢʩʪʽʢ ʞᴅʥʝ ץʪʳץʳץײץ

ʪʫʨʘ ʘʫʜʘʨʤʘ ʪᴅʩʽʣʜʝʨʽ ץʦʣʜʘʥʳʣסʘʥ. ɸʣ ʪʘʨʠʭʠ ʟʘש ʘʪʘʫʣʘʨʳ ï çפʘʩʳʤ ʭʘʥʥʳש 

 , ʳè ïסʝʩʢʽ ʞʦʣʳè, çɾʝʪʽ ʞʘʨ שʘ ʞʦʣʳè, çɽʩʽʤ ʭʘʥʥʳץʘʩץ

,  ʪװʨʽʥʜʝ ʪʨʘʥʩʣʠʪʝʨʘʮʠʷ ʤʝʥ ʪװʩʽʥʜʽʨʤʝʣʽ ʘʫʜʘʨʤʘ ʘʨץʳʣʳ 

ʙʝʨʽʣʛʝʥ. çɾʝʨʝʙʝè סײʳʤʳ ץʘʟʘץ ץʦסʘʤʳʥʜʘסʳ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ʜᴅʩʪװʨʽʥʝ 

 ʳʪʘʡʰʘ  ʜʝʧ ʬʫʥʢʮʠʦʥʘʣʜʳ ʪᴅʩʽʣʤʝʥץ ʘʪʳʩʪʳ ʤᴅʜʝʥʠ ʵʣʝʤʝʥʪ, ʦʣץ

ʘʫʜʘʨʳʣסʘʥ.  

ɸʣ ʝʥʜʽ ɸʙʘʡʜʳש ʪᴇʨʪʽʥʰʽ ץʘʨʘ ʩᴇʟʽʥʝ ʢʝʣʩʝʢ, ʤײʥʜʘסʳ ʤᴅʜʝʥʠ ʩᴇʟʜʝʨ: 

-ʥʠʝʪʘʥʳʤʳʥʜʘ ʜʽʥʠװʜ ץʘʟʘפ .ʘʤץʳʥʘʩʳ ʙʝʡסʘʬʠʣ ï ɸʨʘʙ ʪʽʣʽʥʝʥ ʢʝʣʛʝʥ ʤʘנ

ᴅʜʝʙʠ ʨʝשʢʽ ʙʘʨ. çנʘʬʠʣ ʙʦʣʤʘè ï ʠʩʣʘʤʜʳץ ʵʪʠʢʘʜʘ ʞʠʽ ʘʡʪʳʣʘʪʳʥ ʝʩʢʝʨʪʫ. 

ɸʥʪʫʨסʘʥʜʳץ ï ʊװʨʢʽ ʩᴇʟʜʽʢ ץʦʨʳʥʘʥ, ʙʽʨʘץ ɸʙʘʡʜʘ ʝʨʝʢʰʝ ʤᴅʜʝʥʠ-ʵʢʩʧʨʝʩʩʠʚʪʽ 

ʨʝשʢʽ ʙʘʨ. ײפʜʘʡ ץʘʨסʘסʘʥ, ʩײʤʜʳץ ʽʩ, ʥʘʜʘʥʜʳץ, ʪװʙʝʛʝʡʣʽ ʞʘʤʘʥʜʳץ. ɸʭʠʨʝʪ ï 

 ʥʠʝʥʽװʣ ᴇʤʽʨ ʤʝʥ ʦ ʜײʳ ʝʢʽ ᴅʣʝʤ: ʙסʥʠʝʪʘʥʳʤʳʥʜʘװʜʽʥʠ ʜ שʪʳץʘʟʘפ

ʘʡץʳʥʜʘʡʪʳʥ סײʳʤʜʘʨ. ʍʘʨʝʢʝʪ ï ʀʩʣʘʤ ʬʠʣʦʩʦʬʠʷʩʳʥʜʘ ʜʘ ץʦʣʜʘʥʳʣסʘʥ, 

ʜᴅʩʪװʨʣʽ ʤᴅʜʝʥʠʝʪʪʝ çᴅʨʝʢʝʪ, ʽʩ-ץʠʤʳʣè ʤʘסʳʥʘʩʳʥʜʘ, ʙʽʨʘץ ʤʦʨʘʣʴʜʳץ ʨʝשʢʽ 

ʙʘʨ. נʠʙʨʘʪ ï ɼʽʥʠ-ᴅʜʝʙʠ סײʳʤ: ʩʘʙʘץ ʘʣʫ, ᴇʥʝʛʝ ʢᴇʨʫ. פʘʟʘץ ʤᴅʜʝʥʠʝʪʽʥʜʝ 

ʠʩʣʘʤʜʳץ ʜװʥʠʝʪʘʥʳʤʥʘʥ ʝʥʛʝʥ. ײפʜʘʡ ʞʘʨʘʪץʘʥ ï ɼʽʥʠ-ʤᴅʜʝʥʠ ʪʽʨʢʝʩ, ʜװʥʠʝʥʽש 

ʞʘʨʘʪʳʣʳʩʳʥ, ײץʜʘʡסʘ ʩʝʥʽʤʜʽ ʢᴇʨʩʝʪʝʜʽ. ʂᴇשʽʣ, ʞװʨʝʢ, ʢᴇʢʽʨʝʢ ï פʘʟʘץ 

ʜװʥʠʝʪʘʥʳʤʳʥʜʘ ʨʫʭʘʥʠ-ʘʜʘʤʛʝʨʰʽʣʽʢ ʦʨʪʘʣʳץʪʘʨʜʳ ʙʽʣʜʽʨʝʪʽʥ ʤᴅʜʝʥʠ 

ʩʝʤʘʥʪʠʢʘʣʳץ ʢʦʥʮʝʧʪʪʝʨ. ɸʜʘʤ ʙʘʣʘʩʳ ʞʳʣʘʧ ʪʫʘʜʳ, ʢʝʡʽʧ ᴇʣʝʜʽï ʄʘץʘʣ-
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ʤᴅʪʝʣʛʝ ץײʩʘʩ ײʣʪʪʳץ ʬʠʣʦʩʦʬʠʷʣʳץ ʧʘʡʳʤ. ʄʘץʪʘʥʫ, ʤʘץʪʘʥ ï פʘʟʘץ 

ʤᴅʜʝʥʠʝʪʽʥʜʝ ʪʝʨʽʩ ץʳʣʳץ ʨʝʪʽʥʜʝ ʞʠʽ ʘʡʪʳʣʘʪʳʥ ײץʥʜʳʣʳץʪʳץ ʢʘʪʝʛʦʨʠʷ. 

 ʨʤʳʩ-ʪʽʨʰʽʣʽʛʽ ʤʝʥײʪ ץʘʟʘפ ï ץʟʽʧ, ʪʽʣʝʥʽʧ, ʘʜʘʤ ʩʘʫʤʘװʢᴇʟ ʩ ,ץʩʘʫʤʘ ץʫʣʳפ

 .ץʢ ʙʦʣʫ, ʤʘʩʳʣʜʳװèï ᴇʟʛʝʛʝ ʞץʘʤʳʥʘ ʪᴅʥ ʪʽʨʢʝʩʪʝʨ. ᴄʩʽʨʝʩʝ çʘʜʘʤ ʩʘʫʤʘסʦץ

ɽשʙʝʢ ץʳʣʩʘץ ,שʘʨʘ ʞʝʨ ʜʝ ʙʝʨʝʜʽ ï פʘʟʘץʪʳש ʜᴅʩʪװʨʣʽ ʰʘʨʫʘʰʳʣʳץ ʤᴅʜʝʥʠʝʪʽʥ, 

ʝשʙʝʢʢʝ ʩʝʥʫʜʽ ʙʽʣʜʽʨʝʪʽʥ ʪʽʨʢʝʩ. çפʘʨʘ ʞʝʨè ï ʭʘʣʳץʪʳץ ʜװʥʠʝʪʘʥʳʤʜʘ ʳʨʳʟʜʳץ 

ʙʝʨʫʰʽ ʪʘʙʠסʘʪ. ײפʜʘʡסʘ ʩʳʡʳʥʳʧ ï ʀʩʣʘʤ ʤᴅʜʝʥʠʝʪʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ 

ʜʽʥʠ ʣʝʢʩʝʤʘ. ɽʥʜʽ ʦʣʘʨʜʳש ʘʫʜʘʨʤʘ ʪᴅʩʽʣʜʝʨʽʥʝ ʢʝʣʩʝʢ. נʘʬʠʣ ï ̘

. ɸʫʜʘʨʤʘ ʪᴅʩʽʣʽ: ʉʠʧʘʪʪʘʤʘʣʳ ʘʫʜʘʨʤʘ (ʢʦʥʮʝʧʪʽʥʽ ʪװʩʽʥʜʽʨʽʧ 

ʙʝʨʛʝʥ). ɸʭʠʨʝʪ ï , ʘʫʜʘʨʤʘ ʪᴅʩʽʣʽ: ʊʽʢʝʣʝʡ ʙʘʣʘʤʘ (ʠʩʣʘʤʜʳץ ʪʝʨʤʠʥʜʽ 

 /  ʘʥ). ʍʘʨʝʢʝʪ ïסʥʠʝè ʩᴇʟʽʤʝʥ ʘʣʤʘʩʪʳʨװʳʪʘʡ ʤᴅʜʝʥʠʝʪʽʥʜʝ ʙʘʨ çʢʝʡʽʥʛʽ ʜפ

, ʘʫʜʘʨʤʘ ʪᴅʩʽʣʽ: ɾʘʣʧʳʣʘʤʘ ʵʢʚʠʚʘʣʝʥʪ (ץʘʟʘץ ʪʽʣʽʥʜʝʛʽ ʜʽʥʠ-ʵʪʠʢʘʣʳץ ʨʝשʢʽ 

ʙʘʨ çʭʘʨʝʢʝʪʪʽè ץʳʪʘʡʜʳש ʙʝʡʪʘʨʘʧ çᴅʨʝʢʝʪè ʩᴇʟʽʥʝ ʘʡʥʘʣʜʳʨסʘʥ). ɸʥʪײʨסʘʥʜʳץ 

ï , ʘʫʜʘʨʤʘ ʪᴅʩʽʣʽ: ʀʥʪʝʨʧʨʝʪʘʮʠʷʣʳץ ʘʫʜʘʨʤʘ (ʤʘסʳʥʘʩʳʥ 

çץʦʨץʘץʪʳץ, ᴅʣʩʽʟʜʽʢè ʜʝʧ ʞײʤʩʘʨʪʳʧ ʙʝʨʛʝʥ). נʠʙʨʘʪ ï  / , 

ʘʫʜʘʨʤʘ ʪᴅʩʽʣʽ: ʄᴅʜʝʥʠ ʙʘʣʘʤʘ + ʪװʩʽʥʜʽʨʤʝ (ʤʦʨʘʣʴʜʳץ ʪᴅʣʽʤ ʤʘסʳʥʘʩʳʥ װʣʛʽ 

ʪײʪʫ ʩᴇʟʽʤʝʥ ʞʝʪʢʽʟʛʝʥ). ײפʜʘʡ ʞʘʨʘʪץʘʥ ï , ʘʫʜʘʨʤʘ ʪᴅʩʽʣʽ: ʤᴅʜʝʥʠ 

ʘʜʘʧʪʘʮʠʷ. ʂᴇשʽʣ, ʞװʨʝʢ, ʢᴇʢʽʨʝʢ ï  / , ʘʫʜʘʨʤʘ ʪᴅʩʽʣʽ: ɹʝʡʥʝʣʽ 

ʘʣʤʘʩʪʳʨʫ. פʫʣʳץ ʩʘʫʤʘץ, ʢᴇʟ ʩװʟʽʧ, ʪʽʣʝʥʽʧ, ʘʜʘʤ ʩʘʫʤʘץ ï , , 

, ʘʫʜʘʨʤʘ ʪᴅʩʽʣʽ: ʕʢʚʠʚʘʣʝʥʪʪʽʢ-ʵʢʩʧʨʝʩʩʠʚʪʽʢ ʘʫʜʘʨʤʘ (ץʘʟʘץʪʳש 

ʪײʨʘץʪʳ ʪʽʨʢʝʩʪʝʨʽʥ ץʳʪʘʡ ʤʘץʘʣ-ʤᴅʪʝʣʜʽʢ ʩʪʠʣʴʛʝ ʞʘץʳʥ ʪʽʨʢʝʩʪʝʨʤʝʥ ʙʝʨʛʝʥ). 

ʄʘץʪʘʥ, ʤʘץʪʘʥʫ ï , ʘʫʜʘʨʤʘ ʪᴅʩʽʣʽ: ʄʘסʳʥʘʣʳץ ʵʢʚʠʚʘʣʝʥʪ. ɽשʙʝʢ ץʳʣʩʘש, 

ʘʨʘ ʞʝʨ ʜʝ ʙʝʨʝʜʽ ï éץ , ʘʫʜʘʨʤʘ ʪᴅʩʽʣʽ: ɹʝʡʥʝʣʽ 

ʤʘסʳʥʘʣʳץ ʘʫʜʘʨʤʘ. ɹʘʡ ʩᴇʟʽ פʘʟʘץ ץʦסʘʤʳʥʜʘסʳ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ 

ʪʘʧ ᴇʢʽʣʽ, ʷסʥʠ ʤʘʣ-ʤװʣʢʽ ʤʦʣ, ʰʘʨʫʘʩʳ ʢʝש, ʝʣ ʽʰʽʥʜʝ ʳץʧʘʣʜʳ ʙʠʣʽʛʽ ʙʘʨ ʘʜʘʤ. 

ʉʦʥʜʳץʪʘʥ ʙײʣ ʩᴇʟ ʪʝʢ ʤʘʪʝʨʠʘʣʜʳץ ʝʤʝʩ, ʤᴅʜʝʥʠ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʨʝשʢʢʝ ʠʝ. 

 ʤᴅʜʝʥʠ ץʣʪʨʘʥʩʣʠʪʝʨʘʮʠʷʣʳײʳʪʘʡ ʪʽʣʽʥʜʝ  ʜʝʧ ʘʫʜʘʨʳʣʘʜ, ʙפ

ʩᴅʡʢʝʩʪʝʥʜʽʨʫᴅʜʽʩʽ. ɸʫʜʘʨʤʘʰʳ ñʙʘʡò ʩᴇʟʽʥ ʪʽʢʝʣʝʡ ʤʘסʳʥʘʩʳʤʝʥ ñ  (ʙʘʡ 

ʘʜʘʤ)ò ʜʝʧ ʘʫʜʘʨʤʘʡ, ʪװʨʢʽ-ʤײʩʳʣʤʘʥ ʤᴅʜʝʥʠ ʢʝשʽʩʪʽʛʽʥʜʝ ʙʘʨ ñ  (bǕ yǭ)ò 

ʩᴇʟʽʥ ץʦʣʜʘʥסʘʥ. ɹײʣ ʪᴅʩʽʣ ʪװʧʥײʩץʘʥʳש ʤᴅʜʝʥʠ ʨʝשʢʽʥ ʩʘץʪʘʡʜʳ. 

 שʘʨʤʘʣʘʨʳʥ, ʩʦʥʳסʰʳ שʣʳʥʳײʥʘʥʙʘʡײפ ʳʥʳ ɸʙʘʡץʣʳ ʘײ שʪʳץʘʟʘפ

ʽʰʽʥʜʝ ץʘʨʘ ʩᴇʟʜʝʨʽʥ ץʳʪʘʡ ʪʽʣʽʥʝ ʘʫʜʘʨʳʣʫʳ ʙײʣ ʪʝʢ ʪʽʣʜʽʢ ץʘʥʘ ʝʤʝʩ, ʤᴅʜʝʥʠ 

ʞᴅʥʝ ʢʦʛʥʠʪʠʚʪʽʢ ʜʝשʛʝʡʜʝʛʽ ʢװʨʜʝʣʽ װʜʝʨʽʩ ʝʢʝʥʽ ʘʥʳץʪʘʣʘʜʳ. ɿʝʨʪʪʝʫ 

ʙʘʨʳʩʳʥʜʘ ʤᴅʜʝʥʠ ʣʝʢʩʝʤʘʣʘʨ ʤʝʥ ײʣʪʪʳץ-ʝʨʝʢʰʝʣʽʢ סײʳʤʜʘʨʜʳ ʞʝʪʢʽʟʫʜʝ 

ʘʫʜʘʨʤʘʰʳ ᴅʨʪװʨʣʽ ʩʪʨʘʪʝʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʘʪʳʥʳ ʙʘʡץʘʣʜʳ: ʩʝʤʘʥʪʠʢʘʣʳץ ʞᴅʥʝ 

ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʘʫʜʘʨʤʘ ʪᴅʩʽʣʜʝʨʽ, ʬʫʥʢʮʠʦʥʘʣʜʳ ʙʘʣʘʤʘ ʞᴅʥʝ ʘʜʘʧʪʘʮʠʷ 

ᴅʜʽʩʪʝʨʽ ʞʠʽ ץʦʣʜʘʥʳʣʘʜʳ. ᴄʢʙʘʨ ʄᴅʞʠʪ ʤʳʨʟʘʥʳש ʘʫʜʘʨʤʘʣʘʨʳʥʜʘ 

ʘʫʜʘʨʤʘʰʳʥʳש ʙʘʩʪʳ ʤʘץʩʘʪʳ ï ʪװʧʥײʩץʘʥʳש ʤʘסʳʥʘʩʳʥ ʜᴅʣ ʞʝʪʢʽʟʫ ʞᴅʥʝ 



·͡·ͣ ͣ ͔ͤ ͋ͣ͜͜͡ ͔͋ͪͯ͒͜ ͒͊ͣ·ͭͯ͒·  ͋͊ͫ·ͣ ͋͊ ·ͭͭ͊ͪ· 

11 

 ʘʥ. ʆʩʳסʪʘʫ ʙʦʣץʜʽʢʪʽ ʩʘשʳ ʪʝʧʝ-ʪʝסʩʽʥʽʢʪʽ ʝʪʫ ʘʨʘʩʳʥʜʘװʳʨʤʘʥʳʥʘ ʪץʳʪʘʡ ʦץ

ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ɸʙʘʡ ʤᴅʪʽʥʜʝʨʽʥ ץʳʪʘʡ ʪʽʣʽʥʝ ʘʫʜʘʨʫ ʙʘʨʳʩʳʥʜʘ ʤʘסʳʥʘʣʳץ 

 ʘʥʜʘ, ʤᴅʜʝʥʠסʪʘʣʜʳ. ɾʘʣʧʳ ʘʣץʦʣʜʘʥʳʣʫʳ ʙʘʩʳʤ ʝʢʝʥʽ ʘʥʳץ ʡʣʝʩʽʤʜʽװ

ʨʝʘʣʠʡʣʝʨʜʽ ʘʫʜʘʨʫ ï ʝש ʢװʨʜʝʣʽ ʩʘʣʘ. ʉʝʙʝʙʽ ᴅʨ ʤᴅʜʝʥʠʝʪ ᴇʟʽʥʝ ʪᴅʥ סײʳʤʜʘʨ 

ʞװʡʝʩʽʥʝ ʠʝ. ʉʦʥʜʳץʪʘʥ ɸʙʘʡ ʰʳסʘʨʤʘʣʘʨʳʥ ʙʘʩץʘ ʪʽʣʛʝ, ʩʦʥʳש ʽʰʽʥʜʝ ץʳʪʘʡ 

ʪʽʣʽʥʝ ʘʫʜʘʨʫ ʢʝʟʽʥʜʝ ʘʫʜʘʨʤʘʰʳʥʳש ʤᴅʜʝʥʠ ײץʟʳʨʝʪʽ, ײʣʪʪʳץ ʪʘʥʳʤ 

ʝʨʝʢʰʝʣʽʛʽʥ ʩʝʟʽʥʫʽ ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɹײʣ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ץʘʟʘץ ʞᴅʥʝ 

 שʨʘʩʳʥʳײɸʙʘʡ ʤ ץᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥ, ʩʦʥʜʘʡ-ʘ שʽʩʪʽʛʽʥʽשʳʪʘʡ ʪʽʣʜʽʢ-ʤᴅʜʝʥʠ ʢʝץ

ᴅʣʝʤʜʽʢ ʜʝשʛʝʡʜʝ ץʘʙʳʣʜʘʥʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʪװʩʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ˮ˿˴̂˿˿́ˤ˩˹˹̍˯ ˮ˹́˩˶˶˩˴́ ˴ˢ˴ ˿̂ˣ̌˩˴́ 
˸˻˾ˢ˶ˮ 

 

 

ɼ. ʀʙʨʘʝʚ, ɸ. ɹʘʡʩʘʨʦʚ 
ʉʪʫʜʝʥʪʳ, ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  

ʉ. ʉʝʡʬʫʣʣʠʥʘ, ʛ. ɸʩʪʘʥʘ 

ʄ.ʂ. ʂʘʢʠʤʞʘʥʦʚʘ 
ʇʨʝʧʦʜʘʚʘʪʝʣʴ, ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  

ʉ. ʉʝʡʬʫʣʣʠʥʘ, ʛ. ɸʩʪʘʥʘ 

 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʬʠʣʦʩʦʬʩʢʦʤʫ ʘʥʘʣʠʟʫ ʚʦʧʨʦʩʘ ʦ ʪʦʤ, ʠʤʝʝʪ ʣʠ ʩ ʤʳʩʣ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʢʘʢ ʩʫʙʲʝʢʪ ʤʦʨʘʣʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʤʦʨʘʣʴʥʦʛʦ ʩʫʙʲʝʢʪʘ ï ʩʦʟʥʘʥʠʝ, ʩʚʦʙʦʜʘ 

ʚʦʣʠ, ʠʥʪʝʥʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ʇʨʠʚʦʜʷʪʩʷ ʘʨʛʫʤʝʥʪʳ ñʟʘò ʠ 

ñʧʨʦʪʠʚò ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʀʀ ʩʣʝʜʫʝʪ 

ʧʦʥʠʤʘʪʴ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ, ʨʝʘʣʠʟʫʶʱʠʡ ʵʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ, ʥʦ ʥʝ ʢʘʢ ʥʦʩʠʪʝʣʷ 

ʤʦʨʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʵʪʠʢʘ, ʩʦʟʥʘʥʠʷ, ʬʠʣʦʩʦʬʠʷ. 

 

 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʦʩʪʘʚʠʣʦ ʧʝʨʝʜ ʬʠʣʦʩʦʬʠʝʡ ʥʦʚʫʶ ʧʨʦʙʣʝʤʫ ï 

ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʤʦʨʘʣʴʶ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. ɽʩʣʠ ʤʘʰʠʥʳ 

ʩʧʦʩʦʙʥʳ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʞʠʟʥʠ ʣʶʜʝʡ, ʤʦʞʥʦ ʣʠ ʩʯʠʪʘʪʴ ʠʭ 

ʤʦʨʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ? ʌʠʣʦʩʦʬʠʷ ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʝʪ ʩʫʙʲʝʢʪʦʤ ʤʦʨʘʣʠ 

ʪʦʛʦ, ʢʪʦ ʦʩʦʟʥʘʸʪ ʟʥʘʯʝʥʠʝ ʩʚʦʠʭ ʧʦʩʪʫʧʢʦʚ, ʩʧʦʩʦʙʝʥ ʧʦʥʠʤʘʪʴ ʥʦʨʤʳ ʠ ʥʝʩʪʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʠʭ ʥʘʨʫʰʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʡ ʀʀ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʘʚʪʦʥʦʤʥʦʩʪʴ, ʥʦ ʥʝ ʦʙʣʘʜʘʝʪ ʩʘʤʦʩʦʟʥʘʥʠʝʤ ʠ ʚʥʫʪʨʝʥʥʠʤ 

ʤʦʨʘʣʴʥʳʤ ʦʧʳʪʦʤ, ʯʪʦ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʝʛʦ ʤʦʨʘʣʴʥʳʡ ʩʪʘʪʫʩ. 

ʇʦʥʷʪʠʝ ʤʦʨʘʣʴʥʦʛʦ ʩʫʙʲʝʢʪʘ. 

ɺ ʵʪʠʢʝ ʤʦʨʘʣʴʥʳʤ ʩʫʙʲʝʢʪʦʤ ʩʯʠʪʘʝʪʩʷ ʪʦʪ, ʢʪʦ ʦʩʦʟʥʘʥʥʦ ʩʧʦʩʦʙʝʥ 

ʚʳʙʠʨʘʪʴ ʤʝʞʜʫ ʜʦʙʨʦʤ ʠ ʟʣʦʤ. ʊʘʢʦʡ ʩʫʙʲʝʢʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʨʘʟʫʤ, ʚʦʣʶ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʝʬʣʝʢʩʠʠ. ʀʤʝʥʥʦ ʵʪʠ ʢʘʯʝʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʯʝʣʦʚʝʢʫ ʥʝʩʪʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʜʝʡʩʪʚʠʷ. ɼʣʷ ʀʀ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ ʥʝʭʘʨʘʢʪʝʨʥʳ ï ʝʛʦ 

ʨʝʰʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʟʘʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ, ʘ ʥʝ ʦʪ 

ʤʦʨʘʣʴʥʳʭ ʫʙʝʞʜʝʥʠʡ. 

ɸʨʛʫʤʝʥʪʳ ʚ ʧʦʣʴʟʫ ʧʨʠʟʥʘʥʠʷ ʀʀ ʤʦʨʘʣʴʥʳʤ ʘʛʝʥʪʦʤ. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʀʀ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʤʦʨʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʤʳʩʣʝ. ʆʥ ʩʧʦʩʦʙʝʥ ʜʝʡʩʪʚʦʚʘʪʴ ʧʦ 
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ʟʘʜʘʥʥʳʤ ʵʪʠʯʝʩʢʠʤ ʧʨʘʚʠʣʘʤ, ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʚ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʮʝʥʥʦʩʪʝʡ ʠ ʫʯʠʪʳʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ ʜʣʷ ʣʶʜʝʡ. ʅʘʧʨʠʤʝʨ, ʚ 

ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤʘʭ ʠʣʠ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʛʨʘʤʤʘʭ ʘʣʛʦʨʠʪʤʳ 

ʨʝʘʛʠʨʫʶʪ ʥʘ ʤʦʨʘʣʴʥʳʝ ʩʠʪʫʘʮʠʠ, ʛʜʝ ʚʘʞʥʦ ʩʦʭʨʘʥʠʪʴ ʞʠʟʥʴ ʠ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʜ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʀʀ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ñʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʤʦʨʘʣʴʥʳʤ ʘʛʝʥʪʦʤò. 

ɸʨʛʫʤʝʥʪʳ ʧʨʦʪʠʚ. 

ʆʪʩʫʪʩʪʚʠʝ ʩʦʟʥʘʥʠʷ ʠ ʵʤʦʮʠʡ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʨʘʚʥʷʪʴ ʤʘʰʠʥʫ ʢ 

ʯʝʣʦʚʝʢʫ. ʀʀ ʥʝ ʧʦʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʜʦʙʨʘ ʠ ʟʣʘ, ʥʝ ʠʩʧʳʪʳʚʘʝʪ ʫʛʨʳʟʝʥʠʡ 

ʩʦʚʝʩʪʠ ʠ ʥʝ ʩʧʦʩʦʙʝʥ ʥʘ ʵʤʧʘʪʠʶ. ɼʘʞʝ ʝʩʣʠ ʝʛʦ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʚʳʛʣʷʜʝʪʴ 

ʤʦʨʘʣʴʥʳʤʠ, ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʥʝ ʚʥʫʪʨʝʥʥʝʛʦ ʚʳʙʦʨʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʧʝʨʝʣʦʞʠʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʥʘ 

ʪʝʭʥʦʣʦʛʠʶ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʠʥʮʠʧʘʤ ʵʪʠʢʠ. 

ʇʨʦʙʣʝʤʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʜʠʩʢʫʩʩʠʠ ʚʦʢʨʫʛ ñʨʘʟʨʳʚʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠò ʫʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʚ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʘʭ ʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʪʦ ʚʠʥʦʚʝʥ ʚ ʦʰʠʙʢʘʭ ʀʀ ï 

ʨʘʟʨʘʙʦʪʯʠʢ, ʦʧʝʨʘʪʦʨ ʠʣʠ ʩʘʤʘ ʤʘʰʠʥʘ. ʌʠʣʦʩʦʬʳ ʧʨʝʜʣʘʛʘʶʪ ʚʚʦʜʠʪʴ ʧʦʥʷʪʠʝ 

ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʛʜʝ ʫʯʘʩʪʚʫʶʪ ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʮʠʢʣʘ ʩʦʟʜʘʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʤʦʨʘʣʴʥʳʭ 

ʧʘʨʘʜʦʢʩʦʚ ʠ ʫʢʨʝʧʠʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ʕʪʠʢʘ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʀʀ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ 

ʵʪʠʯʥʦʤʫ ʜʠʟʘʡʥʫ. ʉʦʟʜʘʪʝʣʠ ʧʨʦʛʨʘʤʤ ʚʢʣʶʯʘʶʪ ʚ ʘʣʛʦʨʠʪʤʳ ʧʨʠʥʮʠʧʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʀʀ ʚʳʧʦʣʥʷʝʪ 

ʵʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʥʦ ʩʘʤ ʥʝ ʩʪʘʥʦʚʠʪʩʷ ʤʦʨʘʣʴʥʳʤ ʩʫʱʝʩʪʚʦʤ. ʆʥ ʚʩʝ ʝʱʝ 

ʦʩʪʘʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʤʦʨʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ ʪʝʭ, ʢʪʦ ʝʛʦ 

ʩʦʟʜʘʝʪ. 

ʌʠʣʦʩʦʬʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʆʙʩʫʞʜʝʥʠʝ ʤʦʨʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʀʀ ʟʘʩʪʘʚʣʷʝʪ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ 

ʩʘʤʦ ʧʦʥʷʪʠʝ ʯʝʣʦʚʝʢʘ. ɽʩʣʠ ʤʘʰʠʥʳ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʟʘʜʘʯʠ, ʟʥʘʯʠʪ ʣʠ ʵʪʦ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʘʷ ʫʥʠʢʘʣʴʥʦʩʪʴ ʠʩʯʝʟʘʝʪ? ʌʠʣʦʩʦʬʠʷ 

ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʦʨʘʣʴʥʦʡ ʩʚʦʙʦʜʝ ʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʜʫʭʦʚʥʳʤ ʧʝʨʝʞʠʚʘʥʠʷʤ. ʀʤʝʥʥʦ ʵʪʦ ʦʪʣʠʯʘʝʪ ʥʘʩ ʦʪ ʣʶʙʳʭ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚʩʝ ʞʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʫʙʲʝʢʪʦʤ ʤʦʨʘʣʠ ʚ 

ʧʦʣʥʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ. ʆʥ ʤʦʞʝʪ ʩʣʝʜʦʚʘʪʴ ʵʪʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʘʤ ʠ 

ʚʳʧʦʣʥʷʪʴ ʤʦʨʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ, ʥʦ ʥʝ ʩʧʦʩʦʙʝʥ ʧʦʥʠʤʘʪʴ ʠʭ ʚʥʫʪʨʝʥʥʠʡ ʩʤʳʩʣ 

ʠ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ʀʀ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ, ʩʦʟʜʘʥʥʳʡ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ. ʄʦʨʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚʩʝʛʜʘ 

ʦʩʪʘʸʪʩʷ ʟʘ ʯʝʣʦʚʝʢʦʤ ï ʨʘʟʨʘʙʦʪʯʠʢʦʤ, ʦʧʝʨʘʪʦʨʦʤ ʠʣʠ ʦʙʱʝʩʪʚʦʤ ʚ ʮʝʣʦʤ. 

ɿʘʜʘʯʘ ʬʠʣʦʩʦʬʠʠ ʠ ʵʪʠʢʠ ï ʩʜʝʣʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʣʫʞʠʣʦ 

ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʙʣʘʛʫ, ʘ ʥʝ ʟʘʤʝʥʷʣʦ ʯʝʣʦʚʝʯʝʩʢʫʶ ʤʦʨʘʣʴ. 

 



Priority directions of science and education development 

14 

ʃʠʪʝʨʘʪʫʨʘ 

 

1 ʉʸʨʣ ɼʞ. ʋʤʳ, ʤʦʟʛʠ ʠ ʧʨʦʛʨʘʤʤʳ. (ʇʝʨʝʚʦʜ ʩʪʘʪʴʠ 1980 ʛ.; ʜʦʩʪʫʧʥʘ ʚ 

ʨʫʩʩʢʠʭ ʩʙʦʨʥʠʢʘʭ ʧʦ ʬʠʣʦʩʦʬʠʠ ʩʦʟʥʘʥʠʷ.) 

2 ʄʫʨ ɼʞ.ʍ. ʇʨʠʨʦʜʘ, ʚʘʞʥʦʩʪʴ ʠ ʪʨʫʜʥʦʩʪʠ ʤʘʰʠʥʥʦʡ ʵʪʠʢʠ.  

3 ʋʦʣʣʘʭ ɺ., ɸʣʣʝʥ ʂ. ʄʦʨʘʣʴʥʳʝ ʤʘʰʠʥʳ: ʢʘʢ ʥʘʫʯʠʪʴ ʨʦʙʦʪʦʚ ʦʪʣʠʯʘʪʴ 

ʜʦʙʨʦ ʦʪ ʟʣʘ. (ʈʫʩ. ʧʝʨʝʚʦʜ ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʠʜʝ ʦʙʟʦʨʦʚ). 

4 ʌʣʦʨʠʜʠ ʃ., ʉʘʥʜʝʨʩ ɼʞ. ʆ ʤʦʨʘʣʴʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʘʛʝʥʪʦʚ.  

5 ɹʦʩʪʨʦʤ ʅ. ʉʚʝʨʭʨʘʟʫʤ: ʧʫʪʠ, ʦʧʘʩʥʦʩʪʠ, ʩʪʨʘʪʝʛʠʠ.  

6 ʈʘʩʩʝʣ ʉ. ʉʦʚʤʝʩʪʠʤʳʡ ʩ ʯʝʣʦʚʝʢʦʤ. ʀʀ ʠ ʧʨʦʙʣʝʤʘ ʫʧʨʘʚʣʝʥʠʷ. 

(ʆʬʠʮʠʘʣʴʥʳʡ ʨʫʩ. ʧʝʨʝʚʦʜ.). 

7 ʄʘʪʪʠʘʩ ɸ. ʈʘʟʨʳʚ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 
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 ʊɸʄʈ 31.15.35נ

 

 

˴ˢ˶̎̇ˮ˯ ˴ˢ˾ˣ˻˹ˢ́̍ ˹˩˥˱˭˱˹˨˩˥˱ 
ˣˮ˻˿˻˾ˣ˩˹́́˱  ˢ̂̍˾ ˸˩́ˢ˶˶ ˮ˻˹˨ˢ˾̍˹ ˿̂˶̍ 
˩˾˱́˱˹˨˱˶˩˾˨˩˹ ˬ˻̑ ́ˮ˱˸˨˱˶˱˥˱˹ ˭˩˾́́˩̂ 

 

 

ɸ.ʉ. ʍʘʤʠʜʫʣʣʠʥʘ, ɹ.ʄ. ʂʫʩʘʠʥʦʚʘ 

ʄ. Ϲʪʝʤʽʩʦʚ ʘʪʳʥʜʘϤʳ ɹʘʪʳʩ ϧʘʟʘϨʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʆʨʘʣ Ϩ. 

 

 

ɸʫʳʨ ʤʝʪʘʣʜʘʨ (PbĮ , CuĮ , NiĮ  ʞᴅʥʝ ʪ.ʙ.) ʩʫ ʢᴇʟʜʝʨʽʥʽש ʝץ שʘʫʽʧʪʽ 

ʣʘʩʪʘʫʰʳʣʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʫʜʘ ʝʨʽʛʝʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʘʜʘʤ ʘסʟʘʩʳʥʘ 

 ʩʝʜʽ. ᴄʨʙʽʨ ʵʣʝʤʝʥʪװʳʣʳ ʪץʪʳʥʫ ʘʨײʳʣʳ ʥʝʤʝʩʝ ʘʫʳʟ ʩʫʳʥ ʪץʦʨʝʢʪʽʢ ʪʽʟʙʝʢ ʘʨץ

ʙʝʣʛʽʣʽ ʙʽʨ ʤװʰʝʜʝ (ʙʘʫʳʨ, ʙװʡʨʝʢ, ʩװʡʝʢ ʪʽʥʜʝʨʽ ʞᴅʥʝ ʪ.ʙ.) ʞʠʥʘʣʳʧ, ʦʥʳש 

 ʟʘʜʘסʪʘʥ ʘץʪʘʣʘʜʳ. ʉʦʥʜʳץʳʪ ʙʦʡʳ ʩʘץʫʘ ץʟʘײ ʟʘʜʳ ʞᴅʥʝ ʫʳʪʪʳ ᴅʩʝʨʽײʳʟʤʝʪʽʥ ʙץ

ʘʫʳʨ ʤʝʪʘʣʣ ʠʦʥʜʘʨʳʥʳש ʰʘʤʘʜʘʥ ʪʳʩ ʞʠʥʘʣʫʳʥ ʙʦʣʜʳʨʤʘʫ ᴇʪʝ ʤʘשʳʟʜʳ. 

ɼᴅʩʪװʨʣʽ ʪʘʟʘʨʪʫ ᴅʜʽʩʪʝʨʽ ץʳʤʙʘʪ ʨʝʘʛʝʥʪʪʝʨʜʽ ץʘʞʝʪ ʝʪʝʜʽ ʞᴅʥʝ ץʦʩʳʤʰʘ ץʘʣʜʳץ 

ʪװʟʝʪʽʥʜʽʢʪʝʥ, ʘʨʟʘʥ ᴅʨʽ ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘ ʪʘʙʠסʠ ʰʠʢʽʟʘʪ ʢᴇʟʜʝʨʽʥʝʥ ʘʣʳʥסʘʥ 

ʩʦʨʙʝʥʪʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. ɾײʤʳʨʪץʘ ץʘʙʳסʳ ï ʪײʨʤʳʩʪʳץ 

 ʨʘʤʳ ʥʝʛʽʟʽʥʝʥ ʢʘʣʴʮʠʡ ʢʘʨʙʦʥʘʪʳʥʘʥײץ שʨʽ, ʦʥʳװʘʥ ʪסʪʘʨʘʣ שʢʝ שʪʘʨʜʳץʘʣʜʳץ

ʪײʨʘʜʳ (~95%). ɹײʣ ʦʥʳ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳ ʙʘʡʣʘʥʳʩʪʳʨʫסʘ ץʘʙʽʣʝʪʪʽ ʪʠʽʤʜʽ 

ʩʦʨʙʝʥʪ ʝʪʝʜʽ. ʊʘʙʠסʠ ʞᴅʥʝ ʤʦʜʠʬʠʢʘʮʠʷʣʘʥסʘʥ ʞײʤʳʨʪץʘ ץʘʙʳסʳʥ ʧʘʡʜʘʣʘʥʫ 

ʘʨʟʘʥ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ץʘʫʽʧʩʽʟ ʩʦʨʙʝʥʪ ʞʘʩʘʫסʘ, ʘʫʳʣʜʳץ ʞʝʨʣʝʨʜʝʛʽ 

ʞʝʨʘʩʪʳ ʩʫʣʘʨʳʥ ʪʘʟʘʨʪʫ װʰʽʥ ʦʥʳ ץʦʣʞʝʪʽʤʜʽ ʪʝʭʥʦʣʦʛʠʷ ʨʝʪʽʥʜʝ ײʩʳʥʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʩʫʜʳ ʪʘʟʘʨʪʫ, ʘʫʳʨ ʤʝʪʘʣʣ ʠʦʥʜʘʨʳ, ʩʦʨʙʮʠʷ, ʙʠʦʩʦʨʙʝʥʪ, 

ʢʘʣʴʮʠʡ ʢʘʨʙʦʥʘʪʳ, ʙʠʦʳʜʳʨʘסʳʰ. 

 

 

 ʘסʘ, ᴅʩʽʨʝʩʝ ʛʠʜʨʦʩʬʝʨʘסʘʥ ʦʨʪʘסʦʨʰʘץ ʘʟʽʨʛʽ ᴅʣʝʤʜʽʢ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʜʘʤʫפ

ᴅʩʝʨ ʝʪʧʝʡ ץʦʡʤʘʜʳ. ʉʫ ʨʝʩʫʨʩʪʘʨʳ ʧʘʡʜʘʣʘʥʳʣʤʘʡʪʳʥ ʞᴅʥʝ ʩʫ ץʘʙʘʪʳ 

ʣʘʩʪʘʥʙʘסʘʥ ʘʜʘʤ ץʳʟʤʝʪʽʥʽש ʙʽʨʜʝ-ʙʽʨ ʩʘʣʘʩʳ ʞʦץ. ʉʫ ï ʪʽʨʰʽʣʽʢ ʢᴇʟʽ ʞᴅʥʝ ʞʝʨ 

ʰʘʨʳʥʜʘסʳ ʝײץ שʥʜʳ ʨʝʩʫʨʩʪʘʨʜʳש ʙʽʨʽ, ᴅʩʽʨʝʩʝ ʪײʱʳ ʩʫ, ʦʥʳװ שʣʝʩʽʥʝ ʜװʥʠʝ 

ʞװʟʽʥʜʝʛʽ ʞʘʣʧʳ ץʦʨʜʳ2,53 ש %-ʳ ʪʠʝʜʽ. ʆʩʳ ʢᴇʨʩʝʪʢʽʰʪʝʥ ʪײʪʳʥʫסʘ ʞʘʨʘʤʜʳ 

ʩʫ ץʦʨʳ ʰʝʢʪʝʫʣʽ ʝʢʝʥʽʥ, ʪʘʟʘ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ ʩʘץʪʘʫ ʞᴅʥʝ ʦʣʘʨʜʳ װʥʝʤʜʽ 

ʧʘʡʜʘʣʘʥʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʝʢʝʥʽʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ [1].  

ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩװʡʝʥʩʝʢ, ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʘסʟʘʜʘ 

ʞʠʥʘʣʫʳ ʙʘʫʳʨ, ʙװʡʨʝʢ ʘʫʨʫʣʘʨʳ, ʛʝʤʦʣʠʟ, ʙʝʜʝʫʣʽʢ ʞᴅʥʝ ײץʨʳʩʫ ʩʝʢʽʣʜʽ 

ʘʫʨʫʣʘʨ ʪʫʜʳʨʘʜʳ. ɼʘʤʫʰʳ ʝʣʜʝʨʜʝ ᴅʡʝʣʜʝʨ ʤʝʥ ʩᴅʙʠʣʝʨʜʽש ʘʫʨʫʣʘʨʳʥʳש 

ʥʝʛʽʟʛʽ ʩʝʙʝʙʽ ʣʘʩʪʘʥסʘʥ ʩʫʣʘʨʜʳ ʽʰʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ [2] ʝשʙʝʢʪʝ ʜװʥʠʝ ʞװʟʽʥʜʝ 
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ʢװʥ ʩʘʡʳʥ ʩʫʜʳש ʣʘʩʪʘʥʫʳʥʘʥ 14000 ᴇʣʽʤ ʙʦʣʘʪʳʥʳ ʘʡʪʳʣסʘʥ. ʆʩʳ ʩʝʙʝʧʪʽ ʩʫʜʳ 

ʪʘʟʘʨʪʫʜʳש ʞʘשʘ ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ ᴇʪʝ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʩʘʥʘʣʘʜʳ. ʂᴇʧʪʝʛʝʥ ʪײʱʳ ʩʫ 

ʢᴇʟʜʝʨʽʥʝʥ ʘʣʳʥʘʪʳʥ ʩʫ ʘʜʘʤ ʪײʪʳʥʫʳʥʘ ʞʘʨʘʤʩʳʟ, ᴇʡʪʢʝʥʽ ʦʣ ʩʫ ʩʘʧʘʩʳʥʳש 

ʙʝʣʛʽʣʽ ʙʽʨ ʩʪʘʥʜʘʨʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʤʝʩʝ, ʘʫʨʫʣʘʨʜʳ ʪʘʨʘʪʫʳ ʥʝʤʝʩʝ 

ʜʝʥʩʘʫʣʳץץʘ ײʟʘץ ʤʝʨʟʽʤʜʽ ʤᴅʩʝʣʝʣʝʨʜʽ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ. ɸʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ 

 ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ שʘʟʽʨʛʽ ʩʘʧʘ ʩʪʘʥʜʘʨʪʪʘʨʳʥʳץ ʘʫʽʧ ʪᴇʥʜʽʨʤʝʡʪʽʥ ʞᴅʥʝץ

ʢʝʣʝʪʽʥ ʩʫ ʘʫʳʟ ʩʫ ʜʝʧ ʘʪʘʣʘʜʳ. ʉʫʜʳש ʩʘʥʠʪʘʨʣʳץ-ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ 

ʥʦʨʤʘʣʘʨסʘ ʩʘʡ ʙʦʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʩʫ ʪʘʟʘʨʪʫ ץʦʥʜʳʨסʳʣʘʨʳʥ 

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʪʘʟʘʨʪʳʣʘʜʳ ʥʝʤʝʩʝ ʨʝʩʤʠ ʪװʨʜʝ çʜʘʡʳʥʜʘʣʘʜʳè [3]. 

ʕʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʙװʢʽʣᴅʣʝʤʜʽʢ ץʘʫʽʧʩʽʟʜʽʢ װʰʽʥ ʤʘשʳʟʜʳ 

ʙʦʣסʘʥʜʳץʪʘʥ, פʘʟʘץʩʪʘʥ װʰʽʥ ʜʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ 

 ,ʳʥ ʩʫʣʘʨʜʘʥ ʜʘסʘ ץʪʨʘʥʩʰʝʢʘʨʘʣʳ שʥʝʛʽʟʛʽ ʩʫ ʙʘʩʩʝʡʥʜʝʨʽʥʽ שʩʪʘʥʥʳץʘʟʘפ

ᴇʥʝʨʢᴅʩʽʧʪʽʢ, ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʞᴅʥʝ ʪײʨʤʳʩʪʳץ ʩʘʨץʳʥʜʳ ʩʫʣʘʨʜʳ ʘסʳʟʫʜʘʥ ʜʘ 

ʞʘʣסʘʩʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ʣʘʩʪʘʥʫʳ װʣʢʝʥ ʤᴅʩʝʣʝ ʪʫסʳʟʘʜʳ. 

ɼװʥʠʝʞװʟʽʣʽʢ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ײʡʳʤʳʥʳש (ɼɼʉױ) ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ 2019 

ʞʳʣʳ ᴅʣʝʤ ʭʘʣץʳʥʳװ שʰʪʝʥ ʙʽʨʽ ץʘʫʽʧʩʽʟ ʘʫʳʟ ʩʫסʘ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʤʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ʩʫʜʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʤʝʥ ᴇʟʝʥʜʝʨʜʽש ʩʘʧʘʩʳʥ ʘʥʳץʪʘʫ ץʦסʘʤ 

 ʘʥסʞʳʣʳʥʫʜʘʥ ʪʫʳʥʜʘ ץʳʟʜʳ. ɾʘᴃʘʥʜʳשʰʽʥ ʜʝ ʤʘװ ʡʝװʰʽʥ ʜʝ, ʵʢʦʞװ

ʤײʟʜʳץʪʘʨʜʳש ʝʨʫʽ ʜʝ ʩʫʜʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥʘ ʞᴅʥʝ ᴇʟʝʥʜʝʨʜʝʛʽ ʘʫʳʨ 

ʤʝʪʘʣʜʘʨʤʝʥ ʣʘʩʪʘʥʫ ʜʝשʛʝʡʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʪʽ [4-5]. ɹʽʨץʘʪʘʨ 

ʟʝʨʪʪʝʫʰʽʣʝʨ ᴅʜʝʪʪʝ, ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʘʪʳʥ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ᴇʥʜʽʨʽʩ 

ʪʘʙʠסʠ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʩʫ ץʦʡʤʘʣʘʨʳ ʤʝʥ ʩʫ ʞʦʣʜʘʨʳʥʳש ʣʘʩʪʘʥʫʳʥ 

ʘʨʪʪʳʨʘʪʳʥʳʥ ʘʪʘʧ ᴇʪʝʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʝʥʜʝʨ ʤʝʥ ʩʫ ץʦʡʤʘʣʘʨʳʥ ʞᴅʥʝ 

ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʩʘʨץʳʥʜʳ ʩʫ ʞװʢʪʝʤʝʣʝʨʽʥ ᴇʟʜʽʛʽʥʝʥ ʪʘʟʘʨʪʫ ʤᴅʩʝʣʝʣʝʨʽ ᴇʟʝʢʪʽ 

ʙʦʣʳʧ ʦʪʳʨ [6]. 

ɸʫʳʨ ʤʝʪʘʣʜʘʨ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʞʝʣ ʵʨʦʟʠʷʩʳ, ʦʨʤʘʥ ᴇʨʪʪʝʨʽ, 

ʞʘʥʘʨʪʘʫʣʘʨʜʳש ʘʪץʳʣʘʫʳ, ʙʠʦʛʝʥʜʽʢ ʧʨʦʮʝʩʪʝʨ ʞᴅʥʝ ʪʝשʽʟ ʪײʟʳʥʳש ʙᴇʣʽʥʫʽ 

ʩʠʷץʪʳ ʧʨʦʮʝʩʪʝʨ ʘʨץʳʣʳ ʪʘʙʠסʠ ʪװʨʜʝ ʰʳסʘʨʳʣʫʳ ʤװʤʢʽʥ. פʦʨʰʘסʘʥ ʦʨʪʘʥʳש 

ʘʫʳʨ ʤʝʪʘʣʜʘʨʤʝʥ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ʣʘʩʪʘʥʫʳ ʪʘʫ-ʢʝʥ ʞײʤʳʩʪʘʨʳʥ, 

ʪʳשʘʡʪץʳʰʪʘʨʜʳ, ʛʝʨʙʠʮʠʜʪʝʨʜʽ ʞᴅʥʝ ʧʝʩʪʠʮʠʜʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ, ʩʦʥʜʘʡ-ʘץ 

ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʩʫʤʝʥ ʩʫʘʨʫ ʩʠʷץʪʳ ᴅʨʪװʨʣʽ ʞʦʣʜʘʨʜʳש ᴅʩʝʨʽʥʝʥ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʄʳʩʘʣʳ, ʩʳʥʘʧ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʭʣʦʨ ʞᴅʥʝ ʢװʡʜʽʨʛʽʰ ʩʦʜʘ ᴇʥʜʽʨʽʩʽ, ץʘסʘʟ ʞᴅʥʝ 

ʮʝʣʣʶʣʦʟʘ ʢʦʥʩʝʨʚʽʣʝʨʽ, ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ץʳʟʤʝʪʽ ʞᴅʥʝ ʬʘʨʤʘʮʝʚʪʠʢʘʣʳץ 

ᴇʥʜʽʨʽʩ ʥᴅʪʠʞʝʩʽʥʜʝ ʪװʩʝʜʽ, ʘʣ ʢʘʜʤʠʡ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ, ʢᴇʤʽʨ, ʪʦʧʳʨʘץ 

ʞᴅʥʝ ʪʘʫ ʞʳʥʳʩʪʘʨʳʥʜʘ ʢʝשʽʥʝʥ ʪʘʨʘʣסʘʥ. ʆʣ ʩʦʥʜʘʡ-ʘץ ʘʢʢʫʤʫʣʷʪʦʨʣʘʨʜʳ, 

ʧʠʛʤʝʥʪʪʝʨʜʽ, ʪʦץʳʤʘ ʙײʡʳʤʜʘʨʳʥ ʞᴅʥʝ ʤʝʪʘʣʣ ʞʘʙʳʥʜʘʨʳʥ ᴇʥʜʽʨʫʜʝ ʢʝשʽʥʝʥ 

 ʘʫʳʨ ʤʝʪʘʣʜʘʨʤʝʥ ʣʘʩʪʘʥʫʳʥʘ שʘʥ ʦʨʪʘʥʳסʦʨʰʘץ ʣ ᴅʨʝʢʝʪʪʝʨײʦʣʜʘʥʳʣʘʜʳ. ɹץ

ᴅʢʝʣʝʜʽ [7]. 

 ʳ ʩʫʜʳ ʪʘʟʘʨʪʫ ᴅʜʽʩʪʝʨʽ ʩʫʜʳ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨ ʤʝʥסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʝʥ ʪʘʟʘʨʪʫ ʞᴅʥʝ ʦʥʳ ʪײʪʳʥʫסʘ ץʘʫʽʧʩʽʟ ʝʪʫ װʰʽʥ ᴅʨʪװʨʣʽ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʧʨʦʮʝʩʪʝʨʜʽ ʧʘʡʜʘʣʘʥʘʜʳ. ʉʫʜʳ ʪʘʟʘʨʪʫʜʳש ʝש ʢʝש ʪʘʨʘʣסʘʥ 

ᴅʜʽʩʪʝʨʽʥʝ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: 
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1. ʉװʟʫ ï ʝש ʢᴇʧ ʪʘʨʘסʘʥ ʪʘʟʘʣʘʫ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ. ʉʫʜʘʥ ᴅʨʪװʨʣʽ ʣʘʩʪʘʫʰʳ 

ʟʘʪʪʘʨʜʳ ʢʝʪʽʨʝʪʽʥ ʢᴇʤʽʨʪʝʛʽ, ʢʝʨʽ ʦʩʤʦʩ ʞᴅʥʝ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ ʩʠʷץʪʳ 

ʩװʟʛʽʣʝʨʜʽש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽ ʙʘʨ. 

2. ɿʘʣʘʣʩʳʟʜʘʥʜʳʨʫ ï ʫʣʴʪʨʘʢװʣʛʽʥ ʩᴅʫʣʝ, ʭʣʦʨʣʘʫ ʞᴅʥʝ ʦʟʦʥʜʘʫ ʩʠʷץʪʳ 

ᴅʨʪװʨʣʽ ʜʝʟʠʥʬʝʢʮʠʷ ᴅʜʽʩʪʝʨʽ ʩʫʜʘסʳ ʙʘʢʪʝʨʠʷʣʘʨʜʳ, ʚʠʨʫʩʪʘʨʜʳ ʞᴅʥʝ ʙʘʩץʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽ ʞʦʶ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 

3. ʊײʥʜʳʨʫ ï ʭʠʤʠʷʣʳץ ʨʝʘʛʝʥʪʪʝʨ ʤʝʥ ʬʣʦʢʫʣʷʥʪʪʘʨʜʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʩʫʜʳ ʣʘʩʪʘʡʪʳʥ ץʘʪʪʳ ʙᴇʣʰʝʢʪʝʨʜʽ ײʩʪʘʡʪʳʥ ʪײʥʙʘ ʪװʟʽʣʫʽ ʤװʤʢʽʥ. ɹײʣ ᴅʜʽʩ 

ʩʫʜʘסʳ ʩʫʩʧʝʥʟʠʷʥʳ ʞʦʷʜʳ. 

4. ɼʠʩʪʠʣʣʷʮʠʷ ʧʨʦʮʝʩʽ ʩʫʜʳ ץʘʡʥʘסʘʥʰʘ ץʳʟʜʳʨʫʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ 

ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʜʳ ʘʣʫ װʰʽʥ ʙʫʜʳ ʢʦʥʜʝʥʩʘʮʠʷʣʘʫʜʳ ץʘʤʪʠʜʳ. ɹײʣ ᴅʜʽʩ ʩʫʜʘʥ ʽʩ 

ʞװʟʽʥʜʝ ʙʘʨʣʳץ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨ ʤʝʥ ʤʠʥʝʨʘʣʜʘʨʜʳ ʞʦʷʜʳ. 

5. ʄʝʤʙʨʘʥʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ï ʢʝʨʽ ʦʩʤʦʩʪʳ ʬʠʣʴʪʨʘʮʠʷ, ʫʣʴʪʨʘ ï 

ʬʠʣʴʪʨʘʮʠʷ, ʤʠʢʨʦʬʠʣʴʪʨʘʮʠʷ ʩʠʷץʪʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽ, ʚʠʨʫʩʪʘʨʜʳ ʞᴅʥʝ 

ʩʫʜʘʥ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳ ʞʦʶ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ [8]. 

ɸʜʩʦʨʙʮʠʷ, ʠʦʥ ʘʣʤʘʩʫ ʞᴅʥʝ ʤʝʤʙʨʘʥʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ ʬʠʟʠʢʘʣʳץ 

ᴅʜʽʩʪʝʨʜʽש ʤʳʩʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʫʳʨ ʤʝʪʘʣʣ ʠʦʥʜʘʨʳʥ ʞʦʶ װʰʽʥ 

ʵʣʝʢʪʨʦʢʠʥʝʪʠʢʘ, ʭʠʤʠʷʣʳץ ʪײʥʜʳʨʫ ʩʠʷץʪʳ ʭʠʤʠʷʣʳץ ᴅʜʽʩʪʝʨ, ʩʦʥʜʘʡ-ʘץ 

ʬʠʪʦʨʝʤʝʜʠʘʮʠʷ ʞᴅʥʝ ʙʠʦʢᴇʤʽʨ ʩʠʷץʪʳ ʙʠʦʣʦʛʠʷʣʳץ ʪᴅʩʽʣʜʝʨ ץʦʣʜʘʥʳʣʘʜʳ. 

ɸʫʳʨ ʤʝʪʘʣʜʘʨʜʳ ʞʦʶ װʰʽʥ ʵʣʝʢʪʨʦʢʦʘʛʫʣʷʮʠʷ, ʵʣʝʢʪʨʦʬʣʦʪʘʮʠʷ ʩʠʷץʪʳ 

ʵʣʝʢʪʨʦʭʠʤʠʷʣʳץ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʘʜʳ. ɼʝʛʝʥʤʝʥ, ʙײʣ ᴅʜʽʩʪʝʨʜʽש ʙʝʣʛʽʣʽ 

ʙʽʨ ʰʝʢʪʝʫʣʝʨʽ ʙʘʨ ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ, ʤʳʩʘʣʳ, ʤʝʤʙʨʘʥʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ 

 ʪʘʡ ʤᴇʣʰʝʨʜʝץᴅʜʽʩʪʝʨ ʘʡʪʘʨʣʳ ץʤʢʽʥ, ʢʝʡʙʽʨ ʭʠʤʠʷʣʳװʳʤʙʘʪ ʙʦʣʫʳ ʤץ

ʪײʥʙʘʥʳש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ᴅʢʝʣʝʜʽ, ʘʣ ʬʠʪʦʨʝʤʝʜʠʘʮʠʷ ʤץײʠʷʪ ʙʘץʳʣʘʫʜʳ ץʘʞʝʪ 

ʝʪʝʜʽ. ɸʣ ʘʜʩʦʨʙʮʠʷʣʳץ ᴅʜʽʩ ʧʝʥ ʪʘʙʠסʠ ʠʦʥ ʘʣʤʘʩʪʳʨסʳʰʪʳץ שʦʣʞʝʪʽʤʜʽʣʽʛʽ, 

ʪʠʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʰʣʘʤ ʪװʟʽʣʤʝʫʽ ʩʠʷץʪʳ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʙʘʨ [9]. 

ɸʜʩʦʨʙʮʠʷ ʫʣʳ ʤʝʪʘʣʜʘʨʜʳ ʞʦʶ װʰʽʥ ʘסʳʥʜʳ ʩʫʣʘʨʜʳ ʪʘʟʘʨʪʫʜʳש ʝש 

ʪʠʽʤʜʽ ʞᴅʥʝ ʥʘʟʘʨ ʘʫʜʘʨʘʨʣʳץ ᴅʜʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʧʨʦʮʝʩʪʝ ʫʣʳ 

ʤʝʪʘʣʜʘʨ/ʣʘʩʪʘסʳʰʪʘʨ ʬʠʟʠʢʘʣʳץ ʥʝʤʝʩʝ ʭʠʤʠʷʣʳץ ʞʦʣʤʝʥ ʘʜʩʦʨʙʝʥʪʪʽש ʙʝʪʽʥʝ 

ʪʘʩʳʤʘʣʜʘʥʘʜʳ. ɸʜʩʦʨʙʮʠʷ ʧʨʦʮʝʩʽ ʧʘʡʜʘʣʘʥʫ ײץʥʳ ʪᴇʤʝʥ ʞᴅʥʝ ʜᴅʩʪװʨʣʽ 

ᴅʜʽʩʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʫʣʳ ʤʝʪʘʣʜʘʥ ʪʘʟʘʨʪʫ ʙʘʨʳʩʳʥʜʘ ʣʘʩʪʘʥʫ ʜʝשʛʝʡʽ 

ʪᴇʤʝʥ. ɸʜʩʦʨʙʮʠʷʣʳץ ᴅʜʽʩʪʝʨʜʝ ʩʦʨʙʝʥʪʪʝʨʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʞᴅʥʝ ʪʠʽʤʜʽ 

ʞʦʶ װʰʽʥ ʙʽʨʥʝʰʝ ʨʝʪ ץʘʡʪʘ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ, ʩʦʥʜʳץʪʘʥ ʦʣʘʨ ʵʢʦʣʦʛʠʷʣʳץ 

ʪʘʟʘ ᴅʜʽʩ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɸʜʩʦʨʙʝʥʪʪʝʨʜʽ ʪʘשʜʘʫ װʰʽʥ ץʘʞʝʪʪʽ ʥʝʛʽʟʛʽ 

ʩʠʧʘʪʪʘʤʘʣʘʨסʘ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢ, ʙʝʪʽʥʽש ʞʦסʘʨʳ ʘʫʜʘʥʳ, ʢʝʫʝʢʪʝʨʜʽש 

ʢᴇʣʝʤʽ, ʘʜʩʦʨʙʮʠʷ ᴅʜʽʩʪʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʡʪʳʥ ʩʦʨʙʝʥʪʪʽש 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʪʦʙʳʥʳש ʞᴅʥʝ ʧʦʣʷʨʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʳש ʙʦʣʫʳ ʞʘʪʘʜʳ. 

ɸʜʩʦʨʙʮʠʷ ï ʝʢʽ ʬʘʟʘʥʳש ʰʝʢʘʨʘʩʳʥʜʘסʳ ʝʨʽʛʝʥ ʟʘʪʪʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʳש 

ᴇʟʜʽʛʽʥʝʥ ʞʦסʘʨʳʣʘʫ ʧʨʦʮʝʩʽ. ɸʜʩʦʨʙʮʠʷ ï ʩʦʨʙʮʠʷʥʳש ʝʨʝʢʰʝ ʞʘסʜʘʡʳ, 

ʘʜʩʦʨʙʮʠʷʥʳש ʢʝʨʽ ʧʨʦʮʝʩʽ ï ʜʝʩʦʨʙʮʠʷ ʜʝʧ ʘʪʘʣʘʜʳ. ɸʜʩʦʨʙʝʥʪ ʧʝʥ ʘʜʩʦʨʙʘʪ 

ʘʨʘʩʳʥʜʘ ʝʢʽ ʪװʨʣʽ ʢװʰ ʙʘʨ: ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʭʠʤʠʷʣʳץ. ʌʠʟʠʢʘʣʳץ ʢװʰʪʝʨ 

ᴅʣʩʽʟ, ʘʜʩʦʨʙʮʠʷʣʘʥסʘʥ ʤʦʣʝʢʫʣʘʣʘʨ ʘʜʩʦʨʙʝʥʪʢʝ ʢʝʟ ʢʝʣʛʝʥ ʥװʢʪʝʜʝ ץʦʩʳʣʘ 

ʘʣʘʜʳ; ʷסʥʠ ʬʠʟʠʢʘʣʳץ ʢװʰʪʝʨ ʪʘʙʠסʘʪʳ ʩʧʝʮʠʬʠʢʘʣʳץ ʝʤʝʩ. ʍʠʤʠʷʣʳץ 

ʘʜʩʦʨʙʮʠʷʥʳש ʪʘʙʠסʘʪʳ ʩʧʝʮʠʬʠʢʘʣʳץ, ʘʣ ʘʜʩʦʨʙʘʪ ʘʜʩʦʨʙʝʥʪʧʝʥ ʢʦʚʘʣʝʥʪʪʽʢ 
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ʥʝʤʝʩʝ ʵʣʝʢʪʨʦʩʪʘʪʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨ ʘʨץʳʣʳ ʙʘʡʣʘʥʳʩʘʜʳ. ʌʠʟʠʢʘʣʳץ 

ʘʜʩʦʨʙʮʠʷ ʞʘסʜʘʡʳʥʜʘ ʚʘʥ-ʜʝʨ-ɺʘʘʣʴʩ ʢװʰʪʝʨʽ, ʜʠʩʧʝʨʩʠʷʣʳץ ᴅʨʝʢʝʪʪʝʩʫʣʝʨ 

ʞᴅʥʝ ʩʫʪʝʛʽ ʙʘʡʣʘʥʳʩʪʘʨʳ ᴅʨʝʢʝʪ ʝʪʝʜʽ [10]. 

ɸʫʳʨ ʤʝʪʘʣʣ ʠʦʥʜʘʨʳʥ ʩʫʣʳ ʝʨʽʪʽʥʜʽʣʝʨʜʝʥ ʞʦʶ װʰʽʥ ʢᴇʧʪʝʛʝʥ ʪʘʙʠסʠ 

ʘʜʩʦʨʙʝʥʪʪʝʨ ʩʠʥʪʝʟʜʝʣʛʝʥ. ʊʘʙʠסʠ ʘʜʩʦʨʙʝʥʪʪʝʨʜʽש ʘʜʩʦʨʙʮʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽ 1-

ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ [11-16]. 

 
ʂʝʩʪʝ 1. ʊʘʙʠϤʠ ʘʜʩʦʨʙʝʥʪʪʝʨʜʽϬ ʘʜʩʦʨʙʮʠʷʣʳϨ ʩʳʡʳʤʜʳʣʳϤʳ. 

 
ˉ ɸʜʩʦʨʙʝʥʪ ʄʝʪʘʣʣ ʠʦʥʳ / ɸʜʩʦʨʙʮʠʷ ʩʳʡʳʤʜʳʣʳסʳ 

1 ʃʠʛʥʠʥ PbĮ  = 1865 ʤʛ/ʛ; ZnĮ  = 95 ʤʛ/ʛ 

2 ʍʠʪʦʟʘʥ (ײʥʪʘץ) CdĮ  = 420 ʤʛ/ʛ 

3 ʍʠʪʦʟʘʥ (ʪװʡʽʨʰʽʢ) CdĮ  = 518 ʤʛ/ʛ 

 ʽʟשʳʨ ʙʘʣʜʳʨ (ʪʝשʦפ 4

ʙʘʣʜʳʨʳ) 

CdĮ  = 67 ʤʛ/ʛ 

5 A. nodosum ʪʝשʽʟ 

ʙʘʣʜʳʨʳ 

CdĮ  = 215 ʤʛ/ʛ 

6 ʌʦʨʤʘʣʴʜʝʛʠʜʧʝʥ 

ʘʡץʘʩץʘʥ A. nodosum 

ʪʝשʽʟ ʙʘʣʜʳʨʳ 

CdĮ  = 149 ʤʛ/ʛ 

7 ʂʨʘʭʤʘʣ ʢʩʘʥʪʘʪʳ CdĮ  = 33.3 ʤʛ/ʛ; CrĮ  = 17.6 ʤʛ/ʛ; HgĮ  = 1.15 ʤʛ/ʛ 

8 ʎʝʣʣʶʣʦʟʘ ʢʩʘʥʪʘʪʳ CdĮ  = 19.9 ʤʛ/ʛ; CrĮ  = 19.7 ʤʛ/ʛ; HgĮ  = 0.64 ʤʛ/ʛ 

9 ʂʩʘʥʪʘʪʪʘʣסʘʥ ʘסʘʰ 

 ʛʽʥʜʽʩʽװ

CdĮ  = 21.4 ʤʛ/ʛ; HgĮ  = 30.1 Ñ 40.1 ʤʛ/ʛ 

10 ʎʝʦʣʠʪʪʝʨ PbĮ  = 155.4 ʤʛ/ʛ; CdĮ  = 84.3 ʤʛ/ʛ; Crį  = 26.0 ʤʛ/ʛ; HgĮ  = 

150.4 ʤʛ/ʛ 

 

ɾײʤʳʨʪץʘ ץʘʙʳסʳ ʥʝʛʽʟʽʥʝʥ ʢʘʣʴʮʠʡ ʢʘʨʙʦʥʘʪʳʥʘʥ (CaCO ) ʪײʨʘʜʳ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ײץʨʘʤʳʥʜʘ ʤʘʛʥʠʡ, ʬʦʩʬʦʨ, ʘץʫʳʟʜʳץ ʤʘʪʨʠʮʘ ʞᴅʥʝ ʘʟ 

ʤᴇʣʰʝʨʜʝ ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨ ʙʘʨ. ɹײʣ ײץʨʘʤ ʘʫʳʨ ʤʝʪʘʣʣ ʠʦʥʜʘʨʳʥ 

ʙʘʡʣʘʥʳʩʪʳʨʫסʘ ץʦʣʘʡʣʳ ʨʝʘʢʪʠʚʪʽ ʙʝʪ ʪװʟʝʜʽ. ɾײʤʳʨʪץʘ ץʘʙʳסʳ ʤʠʢʨʦʢʝʫʝʢʪʽ, 

ʢʝʜʽʨ-ʙײʜʳʨʣʳ ʙʝʪʽ ʙʘʨ, ʙʝʪʪʽʢ ʘʫʜʘʥʳ ʞʦסʘʨʳ (ʞʳʣʫʤʝʥ ᴇשʜʝʣʩʝ), ʙײʣ ʤʝʪʘʣʣ 

ʠʦʥʜʘʨʳ ʤʝʥ ʦʨʛʘʥʠʢʘʣʳץ ʣʘʩʪʘסʳʰʪʘʨʜʳש ʘʜʩʦʨʙʮʠʷʩʳʥ ʢװʰʝʡʪʝʜʽ. 

ɾײʤʳʨʪץʘ ץʘʙʳסʳʥʳש ʘʜʩʦʨʙʮʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʠʦʥ ʘʣʤʘʩʫ, 

ʵʣʝʢʪʨʦʩʪʘʪʠʢʘʣʳץ ʪʘʨʪʳʣʳʩ ʤʝʭʘʥʠʟʤʜʝʨʽ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʘʜʳ. ʆʥʳ 

ʩʦʨʙʝʥʪ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫ ʘʨʪʳץʰʳʣʳץʪʘʨʳ: 

- ʪʝʛʽʥ ʥʝʤʝʩʝ ᴇʪʝ ʘʨʟʘʥ ʰʠʢʽʟʘʪ (ʪײʨʤʳʩʪʳץ ץʘʣʜʳץʪʘʨʜʘʥ ʘʣʳʥʘʜʳ); 

- ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘ ʞᴅʥʝ ʙʠʦʳʜʳʨʘʡʪʳʥ; 

- ʭʠʤʠʷʣʳץ ʪײʨʘץʪʳ ʞᴅʥʝ ץʘʡʪʘ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ; 

- ʢᴇʧʪʝʛʝʥ ʘʫʳʨ ʤʝʪʘʣʣ ʠʦʥʜʘʨʳʥ (PbĮ , CdĮ , CuĮ , ZnĮ , Crį ) ʪʠʽʤʜʽ 

ʩʽשʽʨʝʜʽ. 

[10, 17, 18, 19] ʝשʙʝʢʪʝʨʽʥʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ 

ʞײʤʳʨʪץʘ ץʘʙʳסʳʥʳש ʩʦʨʙʝʥʪ ʨʝʪʽʥʜʝʛʽ ʩʳʡʳʤʜʳʣʳסʳʥ ʪᴇʤʝʥʜʝʛʽ 2-ʢʝʩʪʝʜʝʥ 

ʢᴇʨʫʛʝ ʙʦʣʘʜʳ.  
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ʂʝʩʪʝ 2. ɾϰʤʳʨʪϨʘ ϨʘʙʳϤʳ ʥʝʛʽʟʽʥʜʝʛʽ ʙʠʦʩʦʨʙʝʥʪʪʽϬ ʩʳʡʳʤʳʜʳʣʳϤʳ. 

 
ʄʝʪʘʣʣ ʠʦʥʳ ɸʜʩʦʨʙʮʠʷ ʩʳʡʳʤʜʳʣʳסʳ (ʤʛ/ʛ) ʐʘʨʪʪʘʨ 

PbĮ 150ï300 ʤʛ/ʛ pH 5ï6, 25 ÁC 

CdĮ 100ï180 ʤʛ/ʛ pH 6, 30 ÁC 

CuĮ 80ï150 ʤʛ/ʛ ʢʘʣʴʮʠʥʘʮʠʷʣʘʥסʘʥ ץʘʙʳץ 

Cr 70ï120 ʤʛ/ʛ ʘʢʪʠʚʪʝʣʛʝʥ ץʘʙʳץ 

 

ɾײʤʳʨʪץʘ ץʘʙʳסʳ ʘסʳʥʜʳ ʩʫʣʘʨʜʘʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳ ʪʘʟʘʨʪʫ װʰʽʥ 

ʢᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʝ ץʦʣʜʘʥʳʣסʘʥ [20-22]. ɾײʤʳʨʪץʘ ץʘʙʳסʳʥʳש ʩʫʣʳ 

ʝʨʽʪʽʥʜʽʣʝʨʜʝʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳ ʞʦʶʜʘסʳ ʪʠʽʤʜʽʣʽʛʽ ʢʦʥʮʝʥʪʨʘʮʠʷ, ʩʦʨʙʝʥʪʪʽש 

ʙᴇʣʰʝʢʪʝʨʽʥʽש ᴇʣʰʝʤʽ ʞᴅʥʝ ʪʝʤʧʝʨʘʪʫʨʘ ʩʠʷץʪʳ ᴅʨʪװʨʣʽ ʬʘʢʪʦʨʣʘʨסʘ 

ʙʘʡʣʘʥʳʩʪʳ [23].  

ɾʦסʘʨʳʜʘסʳ ʢʝʩʪʝʣʽʢ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʩʘʣʳʩʪʳʨʘ ʦʪʳʨʳʧ, ʞײʤʳʨʪץʘ ץʘʙʳסʳ 

ʢʝʡʙʽʨ ʪʘʙʠסʠ ʩʦʨʙʝʥʪʪʝʨʛʝ ץʘʨʘסʘʥʜʘ ʘʫʳʨ ʤʝʪʘʣʣ ʠʦʥʜʘʨʳʥ ʘʜʩʦʨʙʮʠʷʣʘʫʜʘ 

ʞʦסʘʨʳ ᴅʣʝʫʝʪʽ ʙʘʨ ʪʘʙʠסʠ ʙʠʦʩʦʨʙʝʥʪ ʜʝʧ ʘʡʪʫסʘ ʙʦʣʘʜʳ. ʊʘʙʠסʠ, ʪʝʨʤʠʷʣʳץ 

ʞᴅʥʝ ʭʠʤʠʷʣʳץ ʤʦʜʠʬʠʢʘʮʠʷʣʘʥסʘʥ ʞײʤʳʨʪץʘ ץʘʙʳסʳ ʙʘʩץʘ ʜᴅʩʪװʨʣʽ 

ʩʦʨʙʝʥʪʪʝʨʛʝ ץʘʨʘסʘʥʜʘ ʘʨʟʘʥ, ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘ, ʞʦסʘʨʳ ʪʠʽʤʜʽ ʞᴅʥʝ ᴅʤʙʝʙʘʧ 

ʘʜʩʦʨʙʝʥʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾײʤʳʨʪץʘ ץʘʙʳסʳ ʪʝʢ ʘʫʳʨ ʤʝʪʘʣʣ ʠʦʥʜʘʨʳʥ (PbĮ , 

CdĮ , CuĮ , ZnĮ , Cr  ʳʰʪʘʨ ʤʝʥ ʬʦʩʬʘʪʪʘʨʜʳ ʜʘסʘʪʘʨ ʙʦʷץ ʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥס (

ʘʜʩʦʨʙʮʠʷʣʘʡ ʘʣʘʜʳ. ʆʣ ʘʫʳʨ ʤʝʪʘʣʣ ʠʦʥʜʘʨʳʥ ʞʦʶʜʘ ʞʦסʘʨʳ ʘʜʩʦʨʙʮʠʷʣʳץ 

ʩʳʡʳʤʜʳʣʳץ ʢᴇʨʩʝʪʝʜʽ ʞᴅʥʝ ʙײʣ ʦʥʳ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ץʘʣʜʳץ ʩʫʣʘʨʜʳ ʪʘʟʘʨʪʫ 

ʩʘʣʘʩʳʥʜʘ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʠʦʩʦʨʙʝʥʪ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʆʩʳʣʘʡʰʘ ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ᴇʟʝʢʪʽʣʽʛʽ ʪʘʙʠסʠ ʞᴅʥʝ ʤʦʜʠʬʠʢʘʮʠʷʣʘʥסʘʥ 

ʢʘʣʴʮʠʡ ʢʘʨʙʦʥʘʪʳ ʥʝʛʽʟʽʥʜʝʛʽ ʙʠʦʩʦʨʙʝʥʪʪʽש ʩʦʨʙʮʠʷʣʳץ ץʘʙʽʣʝʪʽʥ ʘʥʳץʪʘʫ 

ʞᴅʥʝ ʩʦʨʙʮʠʷסʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨʜʳ ʞװʡʝʣʝʫ, ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ ʘʫʳʨ ʤʝʪʘʣʣ 

ʠʦʥʜʘʨʳʥʘʥ ʪʘʟʘʨʪʫʜʘ ץʦʣʞʝʪʽʤʜʽ ʩʦʨʙʝʥʪʪʽ ץʦʣʜʘʥʫʜʘ ʧʨʘʢʪʠʢʘʣʳײ ץʩʳʥʳʩʪʘʨ 

ʞʘʩʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ʄʘʛʠʩʪʨʘʥʪ, Satbayev University (ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂ. ʀ. ʉʘʪʧʘʝʚʘ), ʛ. ɸʣʤʘʪʳ  
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ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ɸʣʤʘʪʳ 

ɾ.ɹ. ɼʦʩʠʤʦʚʘ 
ʄʅʉ, ʅɸʆ çʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

ʛ. ɸʣʤʘʪʳ 

 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʣʫʯʝʥʠʶ ʵʢʩʪʨʘʢʪʦʚ 

ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ ï ʢʦʞʫʨʳ ʘʧʝʣʴʩʠʥʦʚ, ʚʠʥʦʛʨʘʜʥʳʭ 

ʚʳʞʠʤʦʢ, ʩʚʝʢʦʣʴʥʦʡ ʠ ʪʦʤʘʪʥʦʡ ʢʦʞʫʨʳ, ʠ ʦʮʝʥʢʝ ʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʎʝʣʴʶ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʩʪʦʛʦ ʠ ʵʢʦʣʦʛʠʯʥʦʛʦ ʤʝʪʦʜʘ 

ʵʢʩʪʨʘʢʮʠʠ ʙʠʦʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠʭ ʘʢʪʠʚʥʦʩʪʠ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʩʚʦʡʩʪʚ ʧʨʠʤʝʥʸʥ ʤʝʪʦʜ DPPH. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʵʢʩʪʨʘʢʪʳ ʠʟ ʮʠʪʨʫʩʦʚʳʭ, ʪʦʤʘʪʦʚ, ʠ ʚʠʥʦʛʨʘʜʘ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʝ ʦʪʭʦʜʳ ʢʘʢ 

ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʩʳʨʴʸ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʪʫʨʘʣʴʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʠʱʝʚʦʡ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʵʢʩʪʨʘʢʮʠʷ, ʢʦʞʫʨʘ ʘʧʝʣʴʩʠʥʦʚ, 

ʚʠʥʦʛʨʘʜʥʳʝ ʚʳʞʠʤʢʠ, ʢʦʞʫʨʘ ʢʨʘʩʥʦʡ ʩʚʝʢʣʘ, ʢʦʞʫʨʘ ʪʦʤʘʪʦʚ, DPPH, 

ʙʠʦʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

 

 

ɺʚʝʜʝʥʠʝ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʠʩʴ 

ʦʙʲʝʤʳ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ ʦʙʨʘʟʫʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʠ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ï ʢʦʞʫʨʳ, ʟʝʨʥʘ, ʵʢʩʪʨʘʢʪʘ, 

ʩʪʝʙʣʝʡ ʠ ʜʨʫʛʠʭ ʯʘʩʪʝʡ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʦʪʭʦʜʦʚ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ, ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʠʣʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʢʦʨʤ ʜʣʷ ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ 

ʦʥʠ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʚ ʧʠʱʝʚʦʡ, 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʠ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 
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ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ, ʠʭ ʧʝʨʝʨʘʙʦʪʢʘ ʠ ʧʦʣʫʯʝʥʠʝ 

ʮʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ [1, 2]. 

ɸʥʪʠʦʢʩʠʜʘʥʪʳ ï ʵʪʦ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʙʘʣʘʥʩ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʥʝʡʪʨʘʣʠʟʫʶʪ ʚʨʝʜʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ. ʆʥʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʜʘʚʣʷʶʪ ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʣʠʧʠʜʦʚ, ʙʝʣʢʦʚ ʠ 

ɼʅʂ. ɺʚʝʜʝʥʠʝ ʚ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʧʨʠʨʦʜʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʭʨʘʥʝʥʠʷ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ. ʇʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʦʣʫʯʝʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʚʢʣʶʯʘʷ 

ʧʠʱʝʚʳʝ ʦʪʭʦʜʳ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ [3, 4]. 

ʂʦʞʫʨʘ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ ʷʚʣʷʝʪʩʷ ʙʦʛʘʪʳʤ ʠʩʪʦʯʥʠʢʦʤ ʬʝʥʦʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʬʣʘʚʦʥʦʠʜʦʚ, ʢʘʨʦʪʠʥʦʠʜʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ. ʂʦʞʫʨʘ 

ʮʠʪʨʫʩʦʚʳʭ ʙʦʛʘʪʘ ʛʝʩʧʝʨʠʜʠʥʦʤ, ʥʘʨʠʥʛʠʥʦʤ, ʘ ʪʘʢʞʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ 

ʠ ʵʬʠʨʥʳʤʠ ʤʘʩʣʘʤʠ. ʇʦʩʢʦʣʴʢʫ ʵʪʠ ʩʦʝʜʠʥʝʥʠʷ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʠ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʢʘʯʝʩʪʚʝ ʥʘʪʫʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʢ ʧʠʱʝʚʳʤ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤ ʧʨʦʜʫʢʪʘʤ 

ʰʠʨʦʢʦ ʠʟʫʯʘʝʪʩʷ [5, 6]. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʳ: ʪʨʘʜʠʮʠʦʥʥʘʷ ʚʦʜʥʘʷ ʠʣʠ ʩʧʠʨʪʦʚʘʷ ʤʘʮʝʨʘʮʠʷ; ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʠ 

ʤʠʢʨʦʚʦʣʥʦʚʘʷ ʵʢʩʪʨʘʢʮʠʷ; ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʛʠʜʨʦʣʠʟ; ʵʢʩʪʨʘʢʮʠʷ 

ʨʘʟʙʘʚʣʝʥʥʳʤ ʫʛʣʝʢʠʩʣʳʤ ʛʘʟʦʤ ʠ ʜʨ. 

ʆʜʥʘʢʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ, 

ʪʝʤʧʝʨʘʪʫʨʳ, ʚʨʝʤʝʥʠ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʳʨʴʷ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 70% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʨʘʩʪʚʦʨʠʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʷʝʪ ʧʦʣʷʨʥʳʝ ʠ ʥʝʩʧʦʣʷʨʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ [7, 8]. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ DPPH (2,2 ï ʜʠʬʝʥʠʣ-1-

ʧʠʢʨʠʣʛʠʜʨʘʟʠʣ). ɽʛʦ ʧʨʠʥʮʠʧ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʥʝʥʠʠ ʬʠʦʣʝʪʦʚʦʛʦ ʮʚʝʪʘ 

ʨʘʩʪʚʦʨʘ DPPH ʥʘ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ ʠʟ-ʟʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʉʪʝʧʝʥʴ 

ʫʤʝʥʴʰʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʮʘ [9, 10]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ɺʦ ï 

ʧʝʨʚʳʭ, ʵʪʦ ʰʘʛ ʢ ʨʝʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ, ʪʘʢ ʢʘʢ ʟʘ ʩʯʝʪ 

ʧʝʨʝʨʘʙʦʪʢʠ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʲʝʤ ʤʫʩʦʨʘ ʠ ʩʥʠʞʘʝʪʩʷ ʥʘʛʨʫʟʢʘ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺʦ-ʚʪʦʨʳʭ, ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ, ʧʦʩʢʦʣʴʢʫ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʩʦʟʜʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʜʦʭʦʜʘ. ɺ-ʪʨʝʪʴʠʭ, ʥʘʪʫʨʘʣʴʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ 

ʟʘʤʝʥʷʶʪ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ, ʧʦʚʳʰʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʟʜʦʨʦʚʴʝ ʧʦʪʨʝʙʠʪʝʣʝʡ [11, 12]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʢʦʞʫʨʳ 

ʮʠʪʨʫʩʦʚʳʭ, ʚʠʥʦʛʨʘʜʥʳʭ ʚʳʞʠʤʦʢ, ʩʚʝʢʣʳ ʠ ʪʦʤʘʪʦʚ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʠʭ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 
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ɿʘʜʘʯʠ: 

1. ʆʪʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʤʝʪʦʜ ʵʢʩʪʨʘʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʩʦʭʨʘʥʥʦʩʪʴ ʙʠʦʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

2. ʇʦʣʫʯʠʪʴ ʵʢʩʪʨʘʢʪʳ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʤʝʪʦʜʦʤ DPPH. 

3. ʉʨʘʚʥʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʧʠʱʝʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʢʦʞʫʨʘ ʮʠʪʨʫʩʦʚʳʭ (ʘʧʝʣʴʩʠʥ), 

ʵʢʩʪʨʘʢʪʳ ʚʠʥʦʛʨʘʜʘ, ʢʦʞʫʨʘ ʩʚʝʢʣʳ ʠ ʪʦʤʘʪʘ.  

ɸʧʝʣʴʩʠʥʦʚʘʷ ʮʝʜʨʘ ʷʚʣʷʝʪʩʷ ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʢʘ, 

ʩʦʜʝʨʞʠʪ ʬʣʘʚʦʥʦʠʜʳ (ʛʝʩʧʝʨʠʜʠʥ, ʥʘʨʠʥʛʠʥ), ʬʝʥʦʣʴʥʳʝ ʢʠʩʣʦʪʳ, ʧʝʢʪʠʥ ʠ 

ʚʠʪʘʤʠʥ ʉ. 

ʕʢʩʪʨʘʢʪʳ ʚʠʥʦʛʨʘʜʘ ï ʵʪʦ ʦʩʪʘʪʢʠ ʩʝʤʷʥ ʠ ʢʦʞʫʨʳ, ʢʦʪʦʨʳʝ ʦʩʪʘʶʪʩʷ 

ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʥʘ ʠ ʩʦʢʘ, ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʨʝʩʚʝʨʘʪʨʦʣʘ, 

ʢʘʪʝʭʠʥʘ ʠ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʦʚ. 

ʉʚʝʢʦʣʴʥʘʷ ʰʝʣʫʭʘ ï ʵʪʦ ʦʪʭʦʜʳ ʩʘʭʘʨʥʦʡ ʠ ʦʚʦʱʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʚʝʢʦʣʴʥʳʝ ʧʠʛʤʝʥʪʳ (ʙʝʪʘʣʘʠʥʳ ʠ ʘʥʪʦʮʠʘʥʳ) ʦʪʣʠʯʘʶʪʩʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʊʦʤʘʪʥʘʷ ʢʦʞʫʨʘ ï ʦʪʭʦʜʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʦʤʘʪʥʦʡ 

ʧʘʩʪʳ ʠ ʩʦʢʦʚ, ʩʦʜʝʨʞʠʪ ʣʠʢʦʧʠʥ, ɓ-ʢʘʨʦʪʠʥ, ʪʦʢʦʬʝʨʦʣ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʢʠʩʣʦʪʳ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʦʩʦʙʝʥʥʦ ʮʝʥʥʳʤ ʢʘʢ ʧʨʠʨʦʜʥʳʡ ʠʩʪʦʯʥʠʢ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. 

ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʦʪʭʦʜʳ ʧʦʣʫʯʝʥʳ ʚ ʩʚʝʞʝʩʦʙʨʘʥʥʦʤ ʚʠʜʝ ʦʪ 

ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʛ. ɸʣʤʘʪʳ. 

ʂʘʞʜʳʡ ʚʠʜ ʩʳʨʴʷ ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʦʪʜʝʣʴʥʦ ʠ ʛʦʪʦʚʠʣʩʷ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʳʨʴʷ.  

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ ʧʝʨʝʜ ʵʢʩʪʨʘʢʮʠʝʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʩʦʩʪʦʷʣ 

ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: ʧʨʦʤʳʚʢʘ, ʩʫʰʢʘ ʠ ʠʟʤʝʣʴʯʝʥʠʝ (ʧʦʢʘʟʘʥʦ ʥʘ ʩʭʝʤʝ 1). 
ʉʭʝʤʘ 1. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ. 

 
ʆʯʠʩʪʢʘ ʠ ʤʦʡʢʘ 

ʆʯʠʩʪʢʘ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʠ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʤʝʪʦʚ.  

ʇʨʦʤʳʚʘʥʠʝ ʪʸʧʣʦʡ ʚʦʜʦʡ 35ï40 ÁC 
 
ʉʫʰʢʘ 

ɺ ʩʫʰʠʣʴʥʳʭ ʰʢʘʬʘʭ ʩ ʮʠʨʢʫʣʷʮʠʝʡ ʚʦʟʜʫʭʘ ʜʦ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʳ.  

ʊʝʤʧʝʨʘʪʫʨʘ 40ï50 ÁC (ʥʝ ʚʳʰʝ 45 ÁC) 
 

ʀʟʤʝʣʴʯʝʥʠʝ 

ʥʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʝʣʴʥʠʮʝ ʜʦ ʦʜʥʦʨʦʜʥʦʡ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʡ ʤʘʩʩʳ 

ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʚʳʩʳʭʘʥʠʷ ï 10ï12 ʯ;  

ʦʩʪʘʪʦʯʥʘʷ ʚʣʘʞʥʦʩʪʴ ï 6ï8 % 
 
ʍʨʘʥʝʥʠʝ 

ʚ ʪʸʤʥʦʤ ʩʫʭʦʤ ʤʝʩʪʝ, ʚ ʛʝʨʤʝʪʠʯʥʳʭ ʩʪʝʢʣʷʥʥʳʭ ʸʤʢʦʩʪʷʭ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʢʠʩʣʝʥʠʷ 
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ʄʝʪʦʜ ʵʢʩʪʨʘʢʮʠʠ.  

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʵʪʘʥʦʣʴʥʦʡ 

ʤʘʮʝʨʘʮʠʠ. ʕʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤ ʠ ʥʝ ʪʨʝʙʫʝʪ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʦʵʪʦʤʫ ʩʯʠʪʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʢʩʪʨʘʢʮʠʠ: 

ï ʂʦʣʠʯʝʩʪʚʦ ʩʳʨʴʷ: 10 ʛ. (ʚ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʤ ʚʠʜʝ); 

ï ʈʘʩʪʚʦʨʠʪʝʣʴ: 70% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ (ʚʦʜʥʦ-ʩʧʠʨʪʦʚʘʷ ʩʤʝʩʴ ʫʚʝʣʠʯʠʚʘʝʪ 

ʨʘʩʪʚʦʨʝʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ); 

ï ʆʙʲʝʤ ʨʘʩʪʚʦʨʠʪʝʣʷ: 100 ʤʣ; 

ï ɺʨʝʤʷ ʵʢʩʪʨʘʢʮʠʠ: 24 ʯʘʩʘ; 

ï ʊʝʤʧʝʨʘʪʫʨʘ: ʢʦʤʥʘʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (25 Ñ 2 ÁC); 

ï ʇʝʨʝʤʝʰʠʚʘʥʠʝ: ʩʣʝʛʢʘ ʚʟʙʠʚʘʣ ʢʘʞʜʳʝ 2-3 ʯʘʩʘ. 

ʇʨʦʮʝʩʩ ʵʢʩʪʨʘʢʮʠʠ ʧʨʦʚʦʜʠʣʩʷ ʚ ʪʝʤʥʦʤ ʤʝʩʪʝ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ ʥʝʢʦʪʦʨʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ (ʦʩʦʙʝʥʥʦ ʢʘʨʦʪʠʥʦʠʜʳ ʠ 

ʬʣʘʚʦʥʦʠʜʳ) ʤʦʛʫʪ ʨʘʩʱʝʧʣʷʪʴʩʷ. 

ʏʝʨʝʟ 24 ʯʘʩʘ ʧʦʣʫʯʝʥʥʫʶ ʩʫʩʧʝʥʟʠʶ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ 

ʙʫʤʘʛʫ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʘʥʘʣʠʟʘ ʚ ʚʠʜʝ ʧʨʦʟʨʘʯʥʦʛʦ ʵʢʩʪʨʘʢʪʘ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʢʩʪʨʘʢʪʳ ʭʨʘʥʠʣʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

+4 ÁC. 

ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʤʝʪʦʜ DPPH). 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ 

ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʨʘʜʠʢʘʣ DPPH (2,2-ʜʠʬʝʥʠʣ-1-ʧʠʢʨʠʣʛʠʜʨʘʟʠʣ). ʕʪʦʪ ʤʝʪʦʜ 

ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʘʥʪʠʦʢʩʠʜʘʥʪʳ 

ʫʜʘʣʷʶʪ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ. 

ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ. DPPH ï ɻ ʪʦ ʩʪʘʙʠʣʴʥʳʡ ʬʠʦʣʝʪʦʚʳʡ ʨʘʜʠʢʘʣ ʘʟʦʪʘ. ɽʩʣʠ 

ʥʘ ʥʝʛʦ ʜʝʡʩʪʚʫʝʪ ʘʥʪʠʦʢʩʠʜʘʥʪ, ʦʥ ʦʪʜʘʝʪ ʵʣʝʢʪʨʦʥ ʠʣʠ ʘʪʦʤ ʚʦʜʦʨʦʜʘ, 

ʧʨʝʚʨʘʱʘʷ ʨʘʜʠʢʘʣ ʚ ʥʝʡʪʨʘʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʮʚʝʪ ʨʘʩʪʚʦʨʘ 

ʤʝʥʷʝʪʩʷ ʥʘ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ. ʉʪʝʧʝʥʴ ʫʤʝʥʴʰʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʝʣʠʯʠʥʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ: 

1. ʨʘʩʪʚʦʨ DPPH ʛʦʪʦʚʠʣʠ ʚ 96% ʵʪʘʥʦʣʝ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,1 ʤʄ (0,0394 ʛ 

DPPH ʨʘʩʪʚʦʨʷʶʪ ʚ 100 ʤʣ ʨʘʩʪʚʦʨʠʪʝʣʷ). 

2. ʢ ʢʘʞʜʦʤʫ ʦʙʨʘʟʮʫ ʜʦʙʘʚʣʷʣʠ 1 ʤʣ ʵʢʩʪʨʘʢʪʘ ʠ 3 ʤʣ ʨʘʩʪʚʦʨʘ DPPH ʠ 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʤʥʦʤ ʤʝʩʪʝ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. 

3. ʯʝʨʝʟ 30 ʤʠʥʫʪ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʠʟʤʝʨʷʣʠ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ 517 ʥʤ. 

4. ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (%) ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ: 

 

ὍϷ ὃπ ὃίȾὃπz ρππȟ 
ʟʜʝʩʴ:  
A0 ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ (ʙʝʟ ʵʢʩʪʨʘʢʮʠʠ) ʨʘʩʪʚʦʨʘ DPPH,  

As ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʵʢʩʪʨʘʢʪʘ. 



·͡·ͣ ͣ ͔ͤ ͋ͣ͜͜͡ ͔͋ͪͯ͒͜ ͒͊ͣ·ͭͯ͒·  ͋͊ͫ·ͣ ͋͊ ·ͭͭ͊ͪ· 

27 

ɺʩʝ ʠʟʤʝʨʝʥʠʷ ʙʳʣʠ ʧʦʚʪʦʨʝʥʳ ʪʨʠ ʨʘʟʘ, ʠ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ. ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ Ñ2-4%. ʇʨʝʠʤʫʱʝʩʪʚʦʤ 

ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʨʦʩʪʦʪʘ, ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʩʣʦʞʥʳʭ ʨʝʘʛʝʥʪʘʭ ʠ ʦʙʦʨʫʜʦʚʘʥʠʠ. 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ Microsoft Excel. ʇʨʦʮʝʥʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ DPPH ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ 

ʦʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʮʚʝʪ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠʩʴ ʚʠʟʫʘʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʪʝʩʥʦ 

ʩʚʷʟʘʥʳ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʧʠʛʤʝʥʪʦʚ (ʬʣʘʚʦʥʦʠʜʦʚ, 

ʙʝʪʘʣʘʠʥʦʚ, ʢʘʨʦʪʠʥʦʠʜʦʚ). 

ʀʩʧʦʣʴʟʦʚʘʥʥʦʝ ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʨʝʘʛʝʥʪʳ 

ï ʃʘʙʦʨʘʪʦʨʥʳʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ (ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ ʚ 

ʜʠʘʧʘʟʦʥʝ 517 ʥʤ); 

ï ʕʣʝʢʪʨʦʥʥʳʝ ʚʝʩʳ (ʠʟʤʝʨʝʥʠʝ ʩ ʪʦʯʥʦʩʪʴʶ 0,0001 ʛ); 

ï ʊʝʨʤʦʩʪʘʪ ʠ ʩʫʰʠʣʴʥʳʡ ʰʢʘʬ (ʚ ʜʠʘʧʘʟʦʥʝ 40-50 ÁC); 

ï ʌʠʣʴʪʨʦʚʘʣʴʥʘʷ ʙʫʤʘʛʘ ʠ ʩʪʝʢʣʷʥʥʘʷ ʪʘʨʘ (ʜʣʷ ʨʝʘʢʮʠʦʥʥʳʭ ʠ 

ʢʦʥʩʝʨʚʘʮʠʦʥʥʳʭ ʮʝʣʝʡ); 

ï ʍʠʤʠʯʝʩʢʠʝ ʨʝʘʛʝʥʪʳ: ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ (ʏ. ɼ. ɸ.), DPPH (ʄʘʨʢʘ Sigma-

Aldrich), ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ. 

ɺʩʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʍʀɹʀ Satbayev 

University ʠ ʀʥʥʦʚʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʠ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʅɸʆ çʂʘʟʅɸʀʋè. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. 

ʌʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʪʨʘʢʪʦʚ. ɺʥʝʰʥʠʡ ʚʠʜ ʠ ʮʚʝʪ ʵʢʩʪʨʘʢʪʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘʚʠʩʝʣʠ ʦʪ ʧʨʠʨʦʜʳ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʧʠʛʤʝʥʪʦʚ. 

ï ʕʢʩʪʨʘʢʪ ʘʧʝʣʴʩʠʥʦʚʦʡ ʮʝʜʨʳ ʧʦʣʫʯʝʥ ʚ ʚʠʜʝ ʧʨʦʟʨʘʯʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʩʚʝʪʣʦ-ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ ʩʦ ʩʣʘʙʳʤ ʮʠʪʨʫʩʦʚʳʤ ʟʘʧʘʭʦʤ. ʅʘʩʳʱʝʥʥʦʩʪʴ ʮʚʝʪʘ 

ʧʦʢʘʟʘʣʘ ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʬʣʘʚʦʥʦʠʜʦʚ ʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ. 

ï ʕʢʩʪʨʘʢʪ ʚʠʥʦʛʨʘʜʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠʤʝʣ ʪʝʤʥʦ-ʧʫʨʧʫʨʥʦ-ʢʦʨʠʯʥʝʚʳʡ 

ʮʚʝʪ. ʊʘʢʦʡ ʮʚʝʪ ʜʦʢʘʟʳʚʘʝʪ ʦʙʠʣʠʝ ʧʦʣʠʬʝʥʦʣʦʚ, ʨʝʩʚʝʨʘʪʨʦʣʘ ʠ 

ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʦʚ. 

ï ʕʢʩʪʨʘʢʪ ʢʦʨʳ ʩʚʝʢʣʳ ʠʤʝʝʪ ʢʨʘʩʥʦʚʘʪʦ-ʨʦʟʦʚʳʡ ʮʚʝʪ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʙʦʛʘʪ ʙʝʪʘʣʘʠʥʘʤʠ ʠ ʘʥʪʦʮʠʘʥʘʤʠ. 

ï ʕʢʩʪʨʘʢʪ ʢʦʞʫʨʳ ʪʦʤʘʪʦʚ ʠʤʝʝʪ ʨʦʟʦʚʦ-ʢʨʘʩʥʳʡ ʮʚʝʪ, ʠʥʦʛʜʘ ʩʣʝʛʢʘ 

ʢʨʘʩʥʦʚʘʪʳʡ ʦʪʪʝʥʦ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʣʠʢʦʧʠʥʘ ʠ ɓ-ʢʘʨʦʪʠʥʘ. 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʪʨʘʢʪʳ ʙʳʣʠ ʧʨʦʟʨʘʯʥʳʤʠ, ʙʝʟ ʦʩʘʜʢʘ ʠ ʠʤʝʣʠ 

ʦʜʥʦʨʦʜʥʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʮʝʩʩ ʵʢʩʪʨʘʢʮʠʠ ʧʨʦʚʦʜʠʣʩʷ 

ʧʨʘʚʠʣʴʥʦ. ʈʘʟʥʠʮʘ ʚ ʮʚʝʪʝ ʵʢʩʪʨʘʢʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʠ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʚʦʨʷʪʴʩʷ ʚ ʧʦʣʷʨʥʳʭ 

ʨʘʩʪʚʦʨʠʪʝʣʷʭ. 
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ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʤ DPPH. 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʤʝʪʦʜʦʤ DPPH ʠ 

ʦʮʝʥʠʚʘʣʘʩʴ ʚ ʧʨʦʮʝʥʪʘʭ ʠʥʛʠʙʠʨʦʚʘʥʠʷ (I%). ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ. ɺ ʪʘʙʣʠʮʝ 1 

ʧʦʢʘʟʘʥʦ ʧʨʦʮʝʥʪʥʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʨʦʢ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ. 

 
ʊʘʙʣʠʮʘ 1. ʇʨʦʮʝʥʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ DPPH ʚ ʢʦʞʫʨʝ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ. 

 
ʊʠʧ ʩʳʨʴʷ ʆʩʥʦʚʥʳʝ 

ʘʥʪʠʦʢʩʠʜʘʥʪʳ 

ʀʥʛʠʙʠʨʦʚʘʥʠʝ 

DPPH, % 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ (Ñ) 

ɸʧʝʣʴʩʠʥʦʚʘʷ 

ʢʦʨʢʘ 

ʌʣʘʚʦʥʦʠʜʳ, 

ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

82 3 

ɺʠʥʦʛʨʘʜʥʘʷ 

ʢʦʞʫʨʘ 

ʈʝʩʚʝʨʘʪʨʦʣ, 

ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʳ 

75 2 

ʉʚʝʢʦʣʴʥʘʷ 

ʢʦʞʫʨʘ 

ɹʝʪʘʣʘʠʥʳ, ʘʥʪʦʮʠʘʥʳ 58 4 

ʢʦʞʫʨʘ ʪʦʤʘʪʘ ʃʠʢʦʧʠʥ, ɓ-ʢʘʨʦʪʠʥ, 

ʪʦʢʦʬʝʨʦʣ 

80 3 

 

ɺ ʮʝʣʦʤ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʧʨʦʷʚʠʣʠ ʚʳʨʘʞʝʥʥʫʶ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʆʜʥʘʢʦ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʚʘʨʴʠʨʦʚʘʣʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʳʨʴʷ ʠ ʧʨʠʨʦʜʳ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʚ. ʕʢʩʪʨʘʢʪ ʘʧʝʣʴʩʠʥʦʚʦʡ ʮʝʜʨʳ, 

ʧʦʢʘʟʘʚʰʠʭ ʥʘʠʙʦʣʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ (82%). ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʦʙʲʷʩʥʷʝʪʩʷ ʦʙʠʣʠʝʤ 

ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʛʝʩʧʝʨʠʜʠʥʘ, ʥʘʨʠʥʛʠʥʘ, ʘ ʪʘʢʞʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ʌʣʘʚʦʥʦʠʜʳ ʮʠʪʨʫʩʦʚʦʡ ʢʦʞʫʨʳ ʵʬʬʝʢʪʠʚʥʦ ʥʝʡʪʨʘʣʠʟʫʶʪ ʩʚʦʙʦʜʥʳʝ 

ʨʘʜʠʢʘʣʳ ʚ ʨʝʘʢʮʠʷʭ ʦʢʠʩʣʝʥʠʷ ʠ ʠʥʛʠʙʠʨʫʶʪ ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʦʙʨʘʟʫʷ 

ʭʝʣʘʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ. 

ʕʢʩʪʨʘʢʪ ʪʦʤʘʪʥʦʡ ʢʦʞʫʨʳ ï ʪʘʢʞʝ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

(80%). ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʜʝʡʩʪʚʠʝʤ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʡ ʢʘʨʦʪʠʥʦʠʜʦʚ (ʣʠʢʦʧʠʥʘ 

ʠ ɓ-ʢʘʨʦʪʠʥʘ) ʠ ʪʦʢʦʬʝʨʦʣʘ. ʉʦʧʨʷʞʝʥʥʳʝ ʜʚʦʡʥʳʝ ʩʚʷʟʠ ʤʦʣʝʢʫʣʳ ʣʠʢʦʧʠʥʘ 

çʟʘʭʚʘʪʳʚʘʶʪè ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ, ʧʨʝʚʨʘʱʘʷ ʠʭ ʚ ʥʝʡʪʨʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

ʕʪʦ ʚʝʱʝʩʪʚʦ ʘʢʪʠʚʥʦ ʚ ʤʘʩʣʷʥʳʭ ʨʘʩʪʚʦʨʘʭ, ʠʥʛʠʙʠʨʫʷ ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ. 

ʇʦʵʪʦʤʫ ʧʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʩʚʦʡʩʪʚʘʤ ʪʦʤʘʪʥʘʷ ʢʦʞʫʨʘ ʩʦʧʦʩʪʘʚʠʤʘ ʩ 

ʢʦʞʫʨʦʡ ʮʠʪʨʫʩʦʚʳʭ. 

ʕʢʩʪʨʘʢʪ ʚʠʥʦʛʨʘʜʥʦʡ ʢʦʞʫʨʳ ʠ ʢʦʩʪʦʯʝʢ ï ʨʝʩʚʝʨʘʪʨʦʣ ʠ 

ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʳ ʧʨʦʷʚʠʣʠ ʫʤʝʨʝʥʥʦ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ (75%). ʇʦʤʠʤʦ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʨʝʩʚʝʨʘʪʨʦʣ ʠ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʳ ʪʘʢʞʝ 

ʠʥʛʠʙʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʦʢʠʩʣʝʥʠʷ, ʪʘʢʞʝ ʵʪʠ ʩʦʝʜʠʥʝʥʠʷ 

ʪʝʨʤʦʩʪʘʙʠʣʴʥʳ, ʧʦʵʪʦʤʫ ʥʝ ʪʝʨʷʶʪ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ. 

ʕʢʩʪʨʘʢʪ ʢʦʞʫʨʳ ʩʚʝʢʣʳ ʧʦʢʘʟʘʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʨʝʟʫʣʴʪʘʪ (58%). 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʧʠʛʤʝʥʪʦʚ ʩʚʝʢʣʳ ï ʙʝʪʘʣʘʠʥʦʚ ï ʢ ʪʝʧʣʫ ʠ 

ʩʚʝʪʫ. ʍʦʪʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʪʘ ʩʚʝʢʣʳ ʥʠʞʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ 

ʦʙʨʘʟʮʦʚ, ʝʛʦ ʧʨʠʨʦʜʥʳʝ ʢʨʘʩʷʱʠʝ ʩʚʦʡʩʪʚʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʚʳʩʦʢʠ. 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʅʘʧʨʠʤʝʨ, Li S. (2023) ʧʦʢʘʟʘʣ, ʯʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʵʢʩʪʨʘʢʪʘ 

ʢʦʞʫʨʳ ʮʠʪʨʫʩʦʚʳʭ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʨʘʜʠʢʘʣʳ DPPH ʩʦʩʪʘʚʣʷʝʪ 80ï85%, ʯʪʦ 

ʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʥʘʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʆʣʘʩ ɹ. (2018) ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʚʠʥʦʛʨʘʜʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 70ï76%, ʯʪʦ 

ʙʣʠʟʢʦ ʢ ʥʘʰʝʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚ 75%. 

ʇʠʥʝʣʣʘ ɼʞ. (2022) ʦʮʝʥʠʣʠ ʘʢʪʠʚʥʦʩʪʴ DPPH ʵʢʩʪʨʘʢʪʦʚ ʢʦʞʫʨʳ ʪʦʤʘʪʦʚ 

ʚ 78-83%, ʯʪʦ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ʥʘʰʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ. 

ʈʘʚʠʯʘʥʜʨʘʥ ʂ. (2020) ʩʦʦʙʱʠʣʠ, ʯʪʦ ʵʢʩʪʨʘʢʪʳ ʩʚʝʢʣʳ ʧʨʦʷʚʠʣʠ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʜʠʘʧʘʟʦʥʝ 55-60%, ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʰʠ ʜʘʥʥʳʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʛʣʘʩʫʶʱʠʝʩʷ ʩ 

ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʤʝʪʦʜʠʢ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʙʣʘʩʪʠ 

ʧʠʱʝʚʳʭ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ. ʕʢʩʪʨʘʢʪʳ ʩ ʚʳʩʦʢʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

- ɺ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʥʘʪʫʨʘʣʴʥʳʡ 

ʘʥʪʠʦʢʩʠʜʘʥʪ ʠ ʢʦʥʩʝʨʚʘʥʪ ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ ʦʢʠʩʣʝʥʠʷ ʞʠʨʦʚ, ʤʷʩʥʳʭ ʠ 

ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ; 

- ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʜʦʙʘʚʦʢ; 

- ɺ ʢʦʩʤʝʪʦʣʦʛʠʠ ʠ ʬʘʨʤʘʮʝʚʪʠʢʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʪʫʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʟʘʤʝʜʣʷʶʱʠʭ ʩʪʘʨʝʥʠʝ ʢʦʞʠ ʠ ʦʢʘʟʳʚʘʶʱʠʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ; 

- ɺ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʠ ʚʥʝʜʨʝʥʠʷ ʧʨʠʥʮʠʧʦʚ 

ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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 ʪʳץʦʣʜʘʥʙʘʣʳ ʪʘʣʜʘʫ ʩʘʣʘʩʳʥʜʘ ʩʳʟʳץ ʬʠʟʠʢʘ ʤʝʥ ץʘʟʽʨʛʽ ʤʘʪʝʤʘʪʠʢʘʣʳפ

ʝʤʝʩ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʣʝʨ ʤʝʥ ʦʧʝʨʘʪʦʨʣʘʨ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ʄײʥʜʘʡ ʦʧʝʨʘʪʦʨʣʘʨ ʢᴇʧʪʝʛʝʥ ʪʘʙʠסʠ ʞᴅʥʝ ʠʥʞʝʥʝʨʣʽʢ ʧʨʦʮʝʩʪʝʨʜʽ ʩʠʧʘʪʪʘʡʜʳ 

ï ʤʳʩʘʣʳ, ʩײʡʳץʪʳץ ʜʠʥʘʤʠʢʘʩʳ, ʞʳʣʫ ᴇʪʢʽʟʛʽʰʪʽʢ, ʙʝʡʩʳʟʳץʪʳ ʪʝʨʙʝʣʽʩʪʝʨ 

ʞᴅʥʝ ʨʝʘʢʮʠʷ-ʜʠʬʬʫʟʠʷ ʞװʡʝʣʝʨʽ. ʉʳʟʳץʪʳ ʝʤʝʩ ʦʧʝʨʘʪʦʨʣʘʨʜʳש ʜײʨʳʩ 

ʪʘʨʳʣʳʤʳ (ʜײʨʳʩ ץʦʶʣʳʣʳסʳ, ʷסʥʠ well-posedness) ʰʝʰʽʤʥʽש ʙʘʨ ʙʦʣʫʳ, 

ʞʘʣסʳʟʜʳסʳ ʞᴅʥʝ ʙʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨʛʝ װʟʜʽʢʩʽʟ ʪᴅʫʝʣʜʽʣʽʛʽ ʩʠʷץʪʳ ʥʝʛʽʟʛʽ 

 .(ʠʜʘʩʳ ʙʦʡʳʥʰʘסʘץ ɾ. ɸʜʘʤʘʨ) ʪʘʣʘʜʳץʘʩʠʝʪʪʝʨʤʝʥ ʘʥʳץ

ɹײʣ ʞײʤʳʩʪʘ ץʘʨʘʧʘʡʳʤ ʩʳʟʳץʪʳ ʝʤʝʩ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʦʧʝʨʘʪʦʨʣʘʨ 

 ʪʳ ʤʳʩʘʣ ʨʝʪʽʥʜʝ ʢʝʣʝʩʽץʨʳʩ ʪʘʨʳʣʳʤ ʤᴅʩʝʣʝʩʽ ʪʘʣʜʘʥʘʜʳ ʞᴅʥʝ ʥʘײʰʽʥ ʜװ

ʙʝʡʩʳʟʳץʪʳ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫ ʟʝʨʪʪʝʣʝʜʽ: 

 

ώ ὥώ ὦώ Ὢὼ 

 

ʄײʥʜʘסʳ ὥȟὦ ï ʪײʨʘץʪʳʣʘʨ, Ὢὼï ʙʝʨʽʣʛʝʥ ʬʫʥʢʮʠʷ. 

 

ʅʝʛʽʟʛʽ סײʳʤʜʘʨ ʤʝʥ ʪʝʦʨʠʷʣʳץ ʘʣסʳʰʘʨʪʪʘʨ. 

ʉʳʟʳץʪʳ ʝʤʝʩ ʦʧʝʨʘʪʦʨ סײʳʤʳ. 

ɸʡʪʘʣʳץ, ὒװȡװὈὒṒװὢ ὣװ  ʽʩʪʽʢʪʝʨʽʥʜʝ ʙʝʨʽʣʛʝʥשʘʥ ʢʝסὢȟὣ ʥʦʨʤʘʣʘʥװ

ʦʧʝʨʘʪʦʨ. ɽʛʝʨ 

 

ὒ‌ό ‍ὺװ ‌ὒόװ ‍ὒὺ 

 

ʙʦʣʩʘ, ʦʥʜʘ ὒ ï ʩʳʟʳץʪʳ ʝʤʝʩ ʦʧʝʨʘʪʦʨ ʜʝʧ ʘʪʘʣʘʜʳ. 

ɼϰʨʳʩ ʪʘʨʳʣʳʤ (well-posedness). 

ɾ. ɸʜʘʤʘʨ ʘʥʳץʪʘʤʘʩʳ ʙʦʡʳʥʰʘ, ὒό Ὢ ʦʧʝʨʘʪʦʨʣʳץ ʪʝשʜʝʫʽ ʜײʨʳʩ 
 :ʘʥ ʜʝʧ ʘʪʘʣʘʜʳ, ʝʛʝʨסʦʡʳʣץ
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1. ʐʝʰʽʤ ʙʘʨ ʙʦʣʩʘ: όᶰὈὒ ʙʘʨ; 

2. ʐʝʰʽʤ ʙʽʨʤᴅʥʜʽ ʙʦʣʩʘ; 

3. ʐʝʰʽʤ ʙʝʨʽʣʛʝʥ ʜʝʨʝʢʪʝʨʛʝ װʟʜʽʢʩʽʟ ʪᴅʫʝʣʜʽ ʙʦʣʩʘ, ʷסʥʠ 

 

Ὢ᷆ Ὢ᷆ᴼπᵼ ό᷆ ό ᷆ᴼπ 
 

ʉʳʟʳץʪʳ ʝʤʝʩ ʦʧʝʨʘʪʦʨʣʘʨ װʰʽʥ ʙײʣ ʰʘʨʪʪʘʨʜʳ ʜᴅʣʝʣʜʝʫ ʢᴇʙʽʥʝ 

ʤʦʥʦʪʦʥʜʳץ, ʢʦʤʧʘʢʪʪʳʣʳץ ʥʝʤʝʩʝ ʵʥʝʨʛʠʷʣʳץ ᴅʜʽʩʪʝʨ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʝʜʽ. 

 

ʉʳʟʳץʪʳ ʝʤʝʩ ʦʧʝʨʘʪʦʨʜʳש ʤʳʩʘʣʳ 

ɹʝʨʽʣʛʝʥ ʪʝשʜʝʫʜʽ ץʘʨʘʩʪʳʨʘʡʳץ: 

 

ώ ὥώ ὦώ Ὢὼ 

 

ʆʥʳ ʦʧʝʨʘʪʦʨʣʳץ ʪװʨʜʝ ʙʳʣʘʡ ʞʘʟʫסʘ ʙʦʣʘʜʳ: 

 

ὒώ ώ ὥώ ὦώ 

 

ɹײʣ ʦʧʝʨʘʪʦʨ ʘʡץʳʥ ʪװʨʜʝ ʩʳʟʳץʪʳ ʝʤʝʩ, ʩʝʙʝʙʽ ώ ʬʫʥʢʮʠʷʩʳ ώ  -ʛʝ 

 .ʪʳץʘʪʳʩʪʳ ʙʝʡʩʳʟʳץ

 

ʆʧʝʨʘʪʦʨʜʳϬ ʜϰʨʳʩ ʪʘʨʳʣʳʤʳʥ ʪʘʣʜʘʫ. 

ʆʧʝʨʘʪʦʨʜʳש ʪʫʳʥʜʳʩʳ ʞᴅʥʝ ʤʦʥʦʪʦʥʜʳסʳ. 

ɸʡʥʳʤʘʣʳʥʳ ʪװʨʣʝʥʜʽʨʽʧ ʘʣʘʡʳץ: 

 

ᾀ ώ ᵼώ ᾀ 

 

ʉʦʥʜʘ ʪʝשʜʝʫ ʢʝʣʝʩʽ ʪװʨʜʝ ʞʘʟʳʣʘʜʳ: 

 

ᾀ ὥᾀ ὦᾀ Ὢὼ 

 

ʷסʥʠ ᾀ -סʘ ץʘʪʳʩʪʳ ʩʳʟʳץʪʳ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫ ʘʣʳʥʘʜʳ. 

ɹײʣ ʪʝשʜʝʫ װʰʽʥ ʜײʨʳʩ ץʦʶʣʳʣʳץ ʢʣʘʩʩʠʢʘʣʳץ ʪװʨʜʝ ʙʝʣʛʽʣʽ: 

ʝʛʝʨ Ὢὼ װʟʜʽʢʩʽʟ ʙʦʣʩʘ ʞᴅʥʝ ʙʘʩʪʘʧץʳ ʰʘʨʪʪʘʨ 

 

ᾀπ ᾀȟװװᾀπ ᾀ 

 

ʙʝʨʽʣʩʝ, ʦʥʜʘ ʰʝʰʽʤ ᾀὼ ʙʘʨ ʞᴅʥʝ ʙʽʨʤᴅʥʜʽ. 

ʉᴅʡʢʝʩʽʥʰʝ, ώὼ ᾀὼ  ʘʨץʳʣʳ ώὼ ʘʥʳץʪʘʣʘʜʳ. 

ʄײʥʜʘ ᾀὼ ʪʝʨʽʩ ʤᴅʥ ץʘʙʳʣʜʘʫʳ ʤװʤʢʽʥ ʙʦʣסʘʥʜʳץʪʘʥ, ώ -ʥʳש ʥʘץʪʳ 
ʰʝʰʽʤʜʝʨʽ ʪʝʢ ᾀὼ π ʦʙʣʳʩʪʘʨʜʘ ʜײʨʳʩ ʘʥʳץʪʘʣʘʜʳ. ɹײʣ ï ʜײʨʳʩ 

ʪʘʨʳʣʳʤʥʳש ʣʦʢʘʣʜʳʣʳסʳʥʳש ʰʘʨʪʳ. 
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ϭʟʜʽʢʩʽʟ ʪϸʫʝʣʜʽʣʽʢ. 

Ὢ -ʪʝʛʽ ʢʽʰʢʝʥʝ ᴇʟʛʝʨʽʩ Ὢ  ʳ ᴇʟʛʝʨʽʩסὪ ʢʝʟʽʥʜʝ ᾀ -ʜʘ‏

 

‏ ὒ  Ὢ‏
 

ʙʦʣʳʧ ʰʳסʘʜʳ, ʘʣ ώ ᾀ ʙʦʣסʘʥʜʳץʪʘʥ, 

 

ώ‏
ρ

σᾀ
 ᾀ‏

 

ʗסʥʠ ʰʝʰʽʤ װʟʜʽʢʩʽʟ ʪᴅʫʝʣʜʽ, ʝʛʝʨ ᾀὼ ʥᴇʣʜʝʥ ʘʣʳʩ ʙʦʣʩʘ. ɼʝʤʝʢ, ʜײʨʳʩ 

 :ʰʘʨʪʪʘʨʳ ץʦʶʣʳʣʳץ

 

ᾀὼ ὧ π̇װװ Ὢὼᶰὅװװ̆̎ ὥȟὦ 

 

ʪװʨʽʥʜʝ ʞʘʟʳʣʘʜʳ. 

 

ϧʦʨʳʪʳʥʜʳ. 

ɹײʣ ʞײʤʳʩʪʘ ʩʳʟʳץʪʳ ʝʤʝʩ ʦʧʝʨʘʪʦʨʜʳש ʜײʨʳʩ ʪʘʨʳʣʳʤʳ ʤʳʩʘʣ ʘʨץʳʣʳ 

ʟʝʨʪʪʝʣʜʽ. 

ʊʘʣʜʘʫ ʢᴇʨʩʝʪʢʝʥʜʝʡ: 

 

1. ώ ὥώ ὦώ Ὢὼ ʪʝשʜʝʫʽʥ ʘʡʥʳʤʘʣʳʥʳ ʘʣʤʘʩʪʳʨʫ 

ʘʨץʳʣʳ ʩʳʟʳץʪʘʥʜʳʨʫסʘ ʙʦʣʘʜʳ; 

2. ɸʣʳʥסʘʥ ʪʝשʜʝʫ ʢʣʘʩʩʠʢʘʣʳץ ʤʘסʳʥʘʜʘ ʜײʨʳʩ ץʦʡʳʣסʘʥ; 

3. ɸʣסʘʰץʳ ʘʡʥʳʤʘʣʳסʘ ώ ʦʨʘʣסʘʥʜʘ ʜײʨʳʩ ץʦʶʣʳʣʳץ ʣʦʢʘʣʜʳ 

ʩʠʧʘʪץʘ ʠʝ, ʷסʥʠ ʰʝʰʽʤʥʽש ʬʠʟʠʢʘʣʳץ ʤʘסʳʥʘʩʳ ᾀὼ π ʙʦʣסʘʥʜʘ סʘʥʘ 
ʩʘץʪʘʣʘʜʳ. 

ɹײʣ ʪᴅʩʽʣ ʙʝʡʩʳʟʳץʪʳ ʦʧʝʨʘʪʦʨʣʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫʜʽש ʙʽʨ ʪʠʽʤʜʽ 

ʞʦʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʞʘʣʧʳʣʘʧ ʘʡʪץʘʥʜʘ, ʙʝʡʩʳʟʳץʪʳ ʝʩʝʧʪʝʨʜʽ 

ʩʳʟʳץʪʘʥʜʳʨʫ (ʣʠʥʝʘʨʠʟʘʮʠʷ) ᴅʜʽʩʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 
 

1 ʃʘʜʳʞʝʥʩʢʘʷ ʆ.ɸ. ʂʨʘʝʚʳʝ ʟʘʜʘʯʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ï ʄ.: 

ʅʘʫʢʘ, 1988. 

2 ʕʚʘʥʩ ʃ. Partial Differential Equations. ï AMS, 2010. 

3 ʍʘʣʠʣʦʚ ʅ.ɸ. ʅʝʣʠʥʝʡʥʳʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʠ 

ʦʧʝʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ. ï ɸʣʤʘʪʳ: פʘʟױʋ, 2017. 

4 ɸʜʘʤʘʨ ɾ. ʃʝʢʮʠʠ ʧʦ ʧʨʘʚʠʣʴʥʳʤ ʟʘʜʘʯʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ï 

ʄ.: ʀʃ, 1953. 
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ŧŭŧěŧ ŧĎĐťĀē, űđĊąĐĈ ÷đ Ćűčą 
ŧĀē÷ďđ÷ćĄ÷Ċ đĀċĀċĀĐě 

 
ĞĐĈđďĐēĄąčĖĈğ, ĂĎąččĎą ĄąċĎ Ĉ 

āąćĎďĀđčĎđĒĜ 
 

LAW ENFORCEMENT, MILITARY AND 
SECURITY 
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ɻʈʅʊʀ 10.13.45 

 

 

˴ ˤ˻˽˾˻˿̂ ˻ ˩ˤ˾˻˽˩˯˿˴˻˯ ˸˻˨˩˶ˮ ˤ̍˨ˢ̉ˮ 
˶ˮ ̇ό̏˴˿́˾ˢ˨ˮ̇ˮˮύΣ ˿˻ˤ˩˾̊ˮˤ̊ˮ̆ ˽˾˩˿́̂˽˶˩˹ˮ˩ 

 

 

ɹ.ʅ. ʂʘʣʤʫʭʘʤʝʪʦʚʘ 
ɸʢʘʜʝʤʠʷ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʧʨʠ ɻʝʥʝʨʘʣʴʥʦʡ ʧʨʦʢʫʨʘʪʫʨʝ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ, ʛ. ʂʦʩʰʳ 

 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʧʳʪ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʠ ʨʷʜʘ 

ʛʦʩʫʜʘʨʩʪʚ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ, ʙʳʚʰʠʭ ʢʦʣʦʥʠʡ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʧʦ 

ʩʦʟʜʘʥʠʶ ɽʚʨʦʧʝʡʩʢʦʡ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ) ʤʦʜʝʣʠ ʚʳʜʘʯʠ ʣʠʮ, ʩʦʚʝʨʰʠʚʰʠʭ 

ʧʨʝʩʪʫʧʣʝʥʠʝ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ɽʚʨʦʧʝʡʩʢʦʛʦ ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ. 

ɸʚʪʦʨʦʤ ʦʪʤʝʯʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʩʣʦʞʥʦʩʪʠ ʚ ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʦʛʦ ʦʨʜʝʨʘ. 

ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʘʚʪʦʨʦʤ ʚʳʜʝʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ɽʆɸ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ 

ʙʦʨʴʙʝ ʩ ʧʨʝʩʪʫʧʥʦʩʪʴʶ. ʆʪʤʝʯʘʶʪʩʷ ʧʨʘʚʦʚʳʝ ʧʦʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ 

ʙʳʪʴ ʧʦʣʝʟʥʳʤʠ ʧʨʠ ʠʭ ʟʘʠʤʩʪʚʦʚʘʥʠʠ ʈʝʩʧʫʙʣʠʢʦʡ ʂʘʟʘʭʩʪʘʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʩʪʨʘʜʠʮʠʷ, ʝʚʨʦʦʨʜʝʨ, ʪʝʨʨʦʨʠʟʤ, ʧʨʘʚʦʩʫʜʠʝ, 

ʶʨʠʩʜʠʢʮʠʷ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. 

 

 

ɽʚʨʦʧʝʡʩʢʘʷ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ) ʤʦʜʝʣʴ ʚʳʜʘʯʠ ʣʠʮ, ʩʦʚʝʨʰʠʚʰʠʭ 

ʧʨʝʩʪʫʧʣʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʦʣʴʰʠʥʩʪʚʦʤ ʩʪʨʘʥ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ɽʚʨʦʧʳ ʠ 

ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ, ʙʳʚʰʠʤʠ ʢʦʣʦʥʠʷʤʠ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ. ɼʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʝʚʨʦʧʝʡʩʢʦʡ ʤʦʜʝʣʠ ʵʢʩʪʨʘʜʠʮʠʠ, 

ʩʚʦʡʩʪʚʝʥʥʦ ʪʦ, ʯʪʦ ʠʭ ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʘʚʦ (ʙʫʜʴ ʪʦ ʩʧʝʮʠʘʣʴʥʳʡ ʟʘʢʦʥ ʠʣʠ 

ʦʪʜʝʣʴʥʘʷ ʥʦʨʤʘ ʋʂ, ʋʇʂ) ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʶʨʠʜʠʯʝʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʚʳʜʘʯʠ ʧʨʝʩʪʫʧʥʠʢʦʚ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦʛʦʚʦʨʘ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʝʚʨʦʧʝʡʩʢʦʡ 

ʤʦʜʝʣʠ ʵʢʩʪʨʘʜʠʮʠʠ ʚ ʚʦʧʨʦʩʝ ʧʦʥʠʤʘʥʠʷ ʧʨʠʥʮʠʧʘ non bis in iddem. ʕʪʦ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʧʨʠʥʮʠʧ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ, ʦʟʥʘʯʘʶʱʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʧʘʢʪʦʤ ʦ ʛʨʘʞʜʘʥʩʢʠʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʘʚʘʭ 1966 ʛ. (ʧ. 7 ʩʪ. 

14), ʯʪʦ ʥʠʢʪʦ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʚʪʦʨʠʯʥʦ ʩʫʜʠʤ ʠʣʠ ʥʘʢʘʟʘʥ ʟʘ ʧʨʝʩʪʫʧʣʝʥʠʝ, ʟʘ 

ʢʦʪʦʨʦʝ ʦʥ ʫʞʝ ʙʳʣ ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʩʫʞʜʝʥ ʠʣʠ ʦʧʨʘʚʜʘʥ.  

ʇʨʠʥʷʪʠʶ ɽʚʨʦʧʝʡʩʢʦʛʦ ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ (ʜʘʣʝʝ ɽʆɸ) ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ ʜʚʝ 

ʚʝʩʴʤʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʚ ʧʨʘʚʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚ ʍʍ ʚ. ʥʘ ʚʦʣʥʝ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠʥʩʪʠʪʫʪ ʵʢʩʪʨʘʜʠʮʠʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʯʘʣ ʨʘʟʚʠʚʘʪʴʩʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʟʘʱʠʪʳ ʧʨʘʚ ʯʝʣʦʚʝʢʘ [1, ʩ. 211, 238, 242-243]. ʆʜʠʥ ʟʘ ʜʨʫʛʠʤ 
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ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʥʦʚʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʥʘ ʧʫʪʠ ʵʢʩʪʨʘʜʠʮʠʠ: ʨʠʩʢ ʥʝʩʧʨʘʚʝʜʣʠʚʦʛʦ 

ʧʨʘʚʦʩʫʜʠʷ, ʬʘʢʪ ʥʘʟʥʘʯʝʥʠʷ ʧʦʞʠʟʥʝʥʥʦʛʦ ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ ʠ ʪ.ʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʢ ʥʘʯʘʣʫ ʍʍI ʚ. ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʠʣʘʩʴ ʚʳʜʘʯʘ ʣʠʮ, ʩʦʚʝʨʰʠʚʰʠʭ 

ʧʨʝʩʪʫʧʣʝʥʠʝ, ʩʥʠʟʠʣʘʩʴ ʚ ʮʝʣʦʤ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʵʢʩʪʨʘʜʠʮʠʠ ï ʙʦʨʴʙʘ ʩ ʧʨʝʩʪʫʧʥʦʩʪʴʶ ï ʦʪʦʰʣʘ ʥʘ 

ʟʘʜʥʠʡ ʧʣʘʥ.  

ʇʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʪʝʥʜʝʥʮʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʫʧʨʦʱʝʥʠʠ ʵʢʩʪʨʘʜʠʮʠʦʥʥʳʭ 

çʧʨʦʮʝʜʫʨè. ʉʥʘʯʘʣʘ ʵʪʦ ʩʪʘʣʦ ʥʘʙʣʶʜʘʪʴʩʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʅʘʧʨʠʤʝʨ, 

ʧʨʘʚʦʚʘʷ ʩʠʩʪʝʤʘ ʩʪʨʘʥ ɹʝʥʠʣʶʢʩʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʦʩʥʦʚʝ ʉʦʛʣʘʰʝʥʠʷ ʦʙ 

ʵʢʩʪʨʘʜʠʮʠʠ ʠ ʧʨʘʚʦʚʦʡ ʧʦʤʦʱʠ ʧʦ ʫʛʦʣʦʚʥʳʤ ʜʝʣʘʤ 1962 ʛ. (ʚʩʪʫʧʠʣʦ ʚ ʩʠʣʫ 

11 ʜʝʢʘʙʨʷ 1967 ʛ.) ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʘʯʠ ʬʘʢʪʠʯʝʩʢʠ ʟʘ ʣʶʙʦʝ 

ʧʨʝʩʪʫʧʣʝʥʠʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʝʧʝʥʠ ʝʛʦ ʪʷʞʝʩʪʠ. ɺ ɹʝʣʴʛʠʠ, ʅʠʜʝʨʣʘʥʜʘʭ ʠ 

ʃʶʢʩʝʤʙʫʨʛʝ ʤʠʥʠʤʘʣʴʥʳʡ ʩʨʦʢ ʥʘʢʘʟʘʥʠʷ, ʩʣʫʞʘʱʠʡ ʚʦʜʦʨʘʟʜʝʣʦʤ ʤʝʞʜʫ 

ʵʢʩʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠ ʥʝʵʢʩʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʨʝʩʪʫʧʣʝʥʠʷʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ 

ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ ʚ ʦʜʠʥ ʛʦʜ ʜʣʷ ʫʛʦʣʦʚʥʦʛʦ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʠ 4 ʤʝʩʷʮʘ 

ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ ʜʣʷ ʦʪʙʳʚʘʥʠʷ ʥʘʢʘʟʘʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʝʥ ï ʜʦ 6 ʠ 3 

ʤʝʩʷʮʝʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʞʜʫ ʵʪʠʤʠ ʩʪʨʘʥʘʤʠ ʚʦʟʨʦʩʣʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʩʪʠʪʫʪʘ ʵʢʩʪʨʘʜʠʮʠʠ. 

ʉʘʤʦ ʧʦʷʚʣʝʥʠʝ ɽʆɸ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʩʦʙʳʪʠʷʤʠ 11 ʩʝʥʪʷʙʨʷ 2001 

ʛʦʜʘ. ʇʝʨʝʞʠʪʦʝ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʧʦʪʨʷʩʝʥʠʝ ʦʪ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ 

ʘʢʪʦʚ, ʫʥʝʩʰʠʭ ʪʳʩʷʯʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʝʨʪʚ, ʧʦʩʣʫʞʠʣʦ çʩʧʫʩʢʦʚʳʤ ʢʨʶʯʢʦʤè 

ʜʣʷ ʧʦʠʩʢʘ ʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʭ ʧʨʘʚʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʙʦʨʴʙʝ ʩ ʪʝʨʨʦʨʠʟʤʦʤ. 

ʉʫʱʝʩʪʚʦʚʘʚʰʘʷ ʨʘʥʝʝ, ʫʩʪʦʷʚʰʘʷʩʷ ʧʨʦʮʝʜʫʨʘ ʚʳʜʘʯʠ ʧʨʝʩʪʫʧʥʠʢʦʚ 

ʜʦʧʫʩʢʘʣʘ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʷʚʥʳʝ ʪʝʨʨʦʨʠʩʪʳ ʦʪʜʝʣʴʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʥʝ 

ʚʳʜʘʚʘʣʠʩʴ ʧʦ ʟʘʧʨʦʩʫ ʜʨʫʛʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʤʦʪʠʚʠʨʫʷ ʩʚʦʡ ʦʪʢʘʟ 

ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʤʦʪʠʚʘʤʠ ʧʨʝʩʪʫʧʣʝʥʠʷ.  

ɺʚʝʜʝʥʠʝ ʝʚʨʦʧʝʡʩʢʦʛʦ ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ ʠʩʢʣʶʯʘʝʪ ʚʳʰʝʫʢʘʟʘʥʥʫʶ 

ʧʨʘʢʪʠʢʫ ʠ ʧʨʠʥʦʩʠʪ ʜʦʚʦʣʴʥʦ ʦʱʫʪʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

 ʊʘʢ, çʚ 2007 ʛʦʜʫ ʧʦ ʦʨʜʝʨʫ, ʚʳʧʠʩʘʥʥʦʤʫ ʩʫʜʦʤ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, 

ʫʜʘʣʦʩʴ ʟʘʜʝʨʞʘʪʴ ʍʫʩʝʡʥʘ ʆʩʤʘʥʘ, ʧʦʜʦʟʨʝʚʘʚʰʝʛʦʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʨʳʚʘ ʚ 

ʃʦʥʜʦʥʝ ʚ 2005 ʛʦʜʫ: ʩ ʧʦʤʦʱʴʶ ɽɸʆ ʧʨʦʮʝʜʫʨʘ ʧʝʨʝʜʘʯʠ ʦʙʚʠʥʷʝʤʦʛʦ ʀʪʘʣʠʝʡ 

ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʚ ʧʨʝʜʝʣʴʥʦ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʨʜʝʨ ʧʨʠʤʝʥʷʝʪʩʷ ʛʦʨʘʟʜʦ 

ʰʠʨʝ ï ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤʫ ʩʧʠʩʢʫ ʪʷʞʢʠʭ ʧʨʝʩʪʫʧʣʝʥʠʡ. ʇʨʦʪʠʚ ʪʝʨʨʦʨʠʟʤʘ 

ʦʨʜʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʪʝʭ ʩʪʨʘʥʘʭ, ʛʜʝ ʵʪʘ ʫʛʨʦʟʘ ʪʨʘʜʠʮʠʦʥʥʦ 

ʚr ʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ-ʯʣʝʥʘʭè. [2] 

ɽʚʨʦʧʝʡʩʢʠʡ ʦʨʜʝʨ ʥʘ ʘʨʝʩʪ, ʧʨʘʚʦʚʫʶ ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʦ 

ʧʨʠʥʷʪʦʝ 13 ʠʶʥʷ 2002 ʛ. ʈʘʤʦʯʥʦʝ ʨʝʰʝʥʠʝ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʚʝʪʘ çʆ 

ɽʚʨʦʧʝʡʩʢʦʤ ʦʨʜʝʨʝ ʥʘ ʘʨʝʩʪ ʠ ʧʨʦʮʝʜʫʨʘʭ ʧʝʨʝʜʘʯʠ ʣʠʮ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ-

ʯʣʝʥʘʤʠè, ʙʳʣ ʟʘʜʫʤʘʥ ʜʣʷ ʨʝʰʝʥʠʷ ʜʚʫʝʜʠʥʦʡ ʟʘʜʘʯʠ.  

ɺʦ-ʧʝʨʚʳʭ, ʦʥ ʧʦʪʨʝʙʦʚʘʣʩʷ ʛʦʩʫʜʘʨʩʪʚʘʤ-ʯʣʝʥʘʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʜʫʨʫ ʧʝʨʝʜʘʯʠ ʣʠʮ, ʧʦʜʦʟʨʝʚʘʝʤʳʭ ʚ ʩʦʚʝʨʰʝʥʠʠ ʧʨʝʩʪʫʧʣʝʥʠʷ, 

ʠʟ ʦʜʥʦʡ ʩʪʨʘʥʳ ʚ ʜʨʫʛʫʶ.  
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ɺʦ-ʚʪʦʨʳʭ, ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʦʥʠ ʭʦʪʝʣʠ ʫʢʨʝʧʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʨʘʥ ɽʉ 

ʚ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʡ ʩʬʝʨʝ ʥʘ ʦʩʥʦʚʝ çʢʨʘʝʫʛʦʣʴʥʦʛʦ ʢʘʤʥʷè ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ï 

ʚʟʘʠʤʥʦʛʦ ʧʨʠʟʥʘʥʠʷ ʨʝʰʝʥʠʡ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʫʜʦʚ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʚʝʥʮʠʡ ʠ ʜʨʫʛʠʭ ʩʦʛʣʘʰʝʥʠʡ, ʨʘʤʦʯʥʳʝ ʨʝʰʝʥʠʷ, ʢʘʢ ʠ 

ʜʨʫʛʠʝ ʘʢʪʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ, ʚ ʨʘʪʠʬʠʢʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ 

ʥʝ ʥʫʞʜʘʶʪʩʷ, ʘ ʜʦʣʞʥʳ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʙʳʪʴ ʠʥʢʦʨʧʦʨʠʨʦʚʘʥʳ ʚʦ 

ʚʥʫʪʨʝʥʥʝʝ ʧʨʘʚʦ ʚʩʝʭ ʩʪʨʘʥ, ʚʭʦʜʷʱʠʭ ʚ ʉʦʶʟ. 

ɺ ʩʪʘʪʴʝ 1 ʈʘʤʦʯʥʦʛʦ ʨʝʰʝʥʠʝ ʟʘʢʨʝʧʣʝʥʦ: çɽʚʨʦʧʝʡʩʢʠʡ ʦʨʜʝʨ ʥʘ ʘʨʝʩʪ ï 

ʵʪʦ ʚʳʜʘʥʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦʤ-ʯʣʝʥʦʤ ʩʫʜʝʙʥʦʝ ʨʝʰʝʥʠʝ ʚ ʮʝʣʷʭ ʟʘʜʝʨʞʘʥʠʷ ʠ 

ʧʝʨʝʜʘʯʠ ʜʨʫʛʠʤ ʛʦʩʫʜʘʨʩʪʚʦʤ-ʯʣʝʥʦʤ ʨʘʟʳʩʢʠʚʘʝʤʦʛʦ ʣʠʮʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʫʛʦʣʦʚʥʦʛʦ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʣʠʙʦ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʥʘʢʘʟʘʥʠʷ ʠʣʠ ʤʝʨʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʣʠʰʝʥʠʝʤ ʩʚʦʙʦʜʳè [3]. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ʅ. ɸ. ʉʘʬʘʨʦʚ, çʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ, 

ʯʪʦ ʝʚʨʦʧʝʡʩʢʠʡ ʦʨʜʝʨ ʥʘ ʘʨʝʩʪ ʚʳʜʘʝʪʩʷ ʚ ʬʦʨʤʝ ʩʫʜʝʙʥʦʛʦ ʨʝʰʝʥʠʷ, ʪ. ʝ. ʘʢʪʘ, 

ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʧʨʝʜʤʝʪʫ ʢʦʤʧʝʪʝʥʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʫʜʝʙʥʦʛʦ ʦʨʛʘʥʘ 

ʛʦʩʫʜʘʨʩʪʚʘ ï ʫʯʘʩʪʥʠʢʘ ɽʚʨʦʩʦʶʟʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʜʝʙʥʦʡ, ʘ ʥʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʠʨʦʜʝ ʫʢʘʟʘʥʥʦʛʦ ʘʢʪʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʠʪʫʘʮʠʠ ʩ 

ʵʢʩʪʨʘʜʠʮʠʝʡ, ʢʦʛʜʘ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʚʦʧʨʦʩʫ ʦ ʚʳʜʘʯʝ ʣʠʮʘ 

ʧʨʠʥʠʤʘʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʠʥʩʪʘʥʮʠʝʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠʦʨʠʪʝʪʥʘʷ 

ʨʦʣʴ ʩʫʜʝʙʥʳʭ ʦʨʛʘʥʦʚ ʚ ʧʨʠʤʝʥʝʥʠʠ ɽʆɸ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪ ʚʣʠʷʥʠʝ 

ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʦʧʨʦʩʘ ʦʙ ʠʩʧʦʣʥʝʥʠʠ 

ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ, ʧʝʨʝʚʦʜʷ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʚʦʧʨʦʩʘ ʚ ʧʣʦʩʢʦʩʪʴ ʩʫʜʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʚʟʘʤʝʥ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʦʮʝʜʫʨè [4, ʩ.93-111]. 

ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʩʦʟʜʘʥʠʷ ʝʚʨʦʧʝʡʩʢʦʛʦ ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʠʟʥʘʥʠʷ ʨʝʰʝʥʠʷ ʦ ʧʝʨʝʜʘʯʝ ʥʝʢʦʝʛʦ ʣʠʮʘ, ʧʨʠʥʷʪʦʛʦ 

ʩʫʜʝʙʥʳʤʠ ʦʨʛʘʥʘʤʠ ʦʜʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʛʦ ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʩʦʶʟʘ.  

ʂʦʥʢʨʝʪʥʳʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʚʳʜʘʯʠ ʝʚʨʦʧʝʡʩʢʦʛʦ ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ ʠ ʢʨʫʛ 

ʣʠʮ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʝʛʦ ʦʙʲʝʢʪʦʤ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʚ ʫʢʘʟʘʥʥʦʤ ʨʝʰʝʥʠʠ ʥʘ 

ʜʚʝ ʢʘʪʝʛʦʨʠʠ: 

ï ʣʠʮʘ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʫʞʝ ʚʳʥʝʩʝʥ ʦʙʚʠʥʠʪʝʣʴʥʳʡ ʧʨʠʛʦʚʦʨ (ʪ. ʝ. 

ʧʨʝʩʪʫʧʥʠʢʠ);  

ï ʣʠʮʘ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʚʳʜʘʥ ʝʚʨʦʧʝʡʩʢʠʡ ʦʨʜʝʨ ʥʘ ʘʨʝʩʪ ʚ ʨʘʤʢʘʭ 

ʧʨʦʮʝʜʫʨʳ ʫʛʦʣʦʚʥʦʛʦ ʧʨʝʩʣʝʜʦʚʘʥʠʷ, ʪ. ʝ. ʝʱʝ ʜʦ ʚʳʥʝʩʝʥʠʷ ʩʫʜʦʤ ʧʨʠʛʦʚʦʨʘ 

(ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʵʪʘʧʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ). 

ʉʫʜʝʙʥʳʡ ʦʨʛʘʥ ʠʩʧʦʣʥʷʶʱʝʛʦ ʦʨʜʝʨ ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ ʦʪʢʘʟʳʚʘʝʪ ʚ 

ʠʩʧʦʣʥʝʥʠʠ ʝʚʨʦʧʝʡʩʢʦʛʦ ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: 

1) ʝʩʣʠ ʧʨʝʩʪʫʧʣʝʥʠʝ, ʩʣʫʞʘʱʝʝ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʳʜʘʯʠ ʝʚʨʦʧʝʡʩʢʦʛʦ 

ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ, ʧʦʜʧʘʜʘʝʪ ʧʦʜ ʜʝʡʩʪʚʠʝ ʘʤʥʠʩʪʠʠ ʚ ʠʩʧʦʣʥʷʶʱʝʤ ʦʨʜʝʨ 

ʛʦʩʫʜʘʨʩʪʚʝ-ʯʣʝʥʝ ï ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʦʩʣʝʜʥʝʝ ʙʳʣʦ ʚʧʨʘʚʝ ʩʘʤʦ ʧʨʦʚʦʜʠʪʴ 

ʫʛʦʣʦʚʥʦʝ ʧʨʝʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʨʝʩʪʫʧʣʝʥʠʷ ʩʦʛʣʘʩʥʦ ʩʦʙʩʪʚʝʥʥʦʤʫ 

ʫʛʦʣʦʚʥʦʤʫ ʟʘʢʦʥʫ; 

2) ʝʩʣʠ ʠʩʧʦʣʥʷʶʱʠʡ ʦʨʜʝʨ ʩʫʜʝʙʥʳʡ ʦʨʛʘʥ ʨʘʩʧʦʣʘʛʘʝʪ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʪʦʤ, ʯʪʦ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʳʩʢʠʚʘʝʤʦʛʦ ʣʠʮʘ ʢʘʢʠʤ-ʣʠʙʦ ʠʟ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ 
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ʙʳʣ ʚʳʥʝʩʝʥ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʧʨʠʛʦʚʦʨ ʟʘ ʪʝ ʞʝ ʜʝʷʥʠʷ ï ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ, ʚ 

ʩʣʫʯʘʝ ʦʩʫʞʜʝʥʠʷ ʣʠʮʘ, ʥʘʢʘʟʘʥʠʝ ʫʞʝ ʙʳʣʦ ʦʪʙʳʪʦ, ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʠʩʧʦʣʥʝʥʠʷ ʠʣʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʥʝʥʦ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʘʤ ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ, 

ʚʳʥʝʩʰʝʛʦ ʦʙʚʠʥʠʪʝʣʴʥʳʡ ʧʨʠʛʦʚʦʨ; 

3) ʝʩʣʠ ʩʦʛʣʘʩʥʦ ʧʨʘʚʫ ʠʩʧʦʣʥʷʶʱʝʛʦ ʦʨʜʝʨ ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ ʣʠʮʦ, 

ʩʪʘʚʰʝʝ ʦʙʲʝʢʪʦʤ ʝʚʨʦʧʝʡʩʢʦʛʦ ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ, ʧʦ ʧʨʠʯʠʥʝ ʩʚʦʝʛʦ ʚʦʟʨʘʩʪʘ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʚʣʝʯʝʥʦ ʢ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʜʝʷʥʠʷ, ʧʦʩʣʫʞʠʚʰʠʝ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʳʜʘʯʠ ʜʘʥʥʦʛʦ ʦʨʜʝʨʘ. 

ɽʚʨʦʧʝʡʩʢʠʡ ʦʨʜʝʨ ʥʘ ʘʨʝʩʪ, ʧʦʜʦʙʥʦ ʩʚʦʠʤ ʘʥʘʣʦʛʘʤ ʚʦ 

ʚʥʫʪʨʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʨʘʚʝ, ʩʣʫʞʠʪ ʶʨʠʜʠʯʝʩʢʠʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʟʘʜʝʨʞʘʥʠʷ ʧʦʜʦʟʨʝʚʘʝʤʦʛʦ, ʦʙʚʠʥʷʝʤʦʛʦ ʠʣʠ ʧʨʝʩʪʫʧʥʠʢʘ (ʝʩʣʠ 

ʦʙʚʠʥʠʪʝʣʴʥʳʡ ʧʨʠʛʦʚʦʨ ʚ ʦʪʥʦʰʝʥʠʠ ʣʠʮʘ ʫʞʝ ʙʳʣ ʚʳʥʝʩʝʥ ʠ ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ). 

ʇʨʠ ʵʪʦʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʘʮʠʦʥʘʣʴʥʳʭ ʦʨʜʝʨʦʚ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ ʦ 

ʟʘʜʝʨʞʘʥʠʠ çʨʘʟʳʩʢʠʚʘʝʤʦʛʦ ʣʠʮʘè ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ, ʛʜʝ ʦʥʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ (ʠʣʠ ʩʢʨʳʚʘʪʴʩʷ) ʧʦʩʣʝ 

ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʷ. 

ɽʩʣʠ ʤʝʩʪʦ ʥʘʭʦʞʜʝʥʠʷ çʨʘʟʳʩʢʠʚʘʝʤʦʛʦ ʣʠʮʘè ʥʝʠʟʚʝʩʪʥʦ, ʪʦ ʜʣʷ ʝʛʦ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʦʞʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʐʝʥʛʝʥʩʢʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʘ 

ʪʘʢʞʝ ʀʥʪʝʨʧʦʣ. ɺʧʦʩʣʝʜʩʪʚʠʠ çʨʘʟʳʩʢʠʚʘʝʤʦʝ ʣʠʮʦè ʧʦʜʣʝʞʠʪ ʧʝʨʝʜʘʯʝ 

ʩʫʜʝʙʥʦʤʫ ʦʨʛʘʥʫ, ʚʳʜʘʚʰʝʤʫ ʥʘ ʥʝʛʦ ʦʨʜʝʨ. 

ɼʣʷ ʤʥʦʛʠʭ ʫʛʦʣʦʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʷʞʢʠʭ ʠ 

ʦʩʦʙʦ ʪʷʞʢʠʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʫʩʣʦʚʠʝ çʦ ʜʚʦʡʥʦʡ ʧʨʝʩʪʫʧʥʦʩʪʠè. 

ʈʝʯʴ ʠʜʝʪ ʦʙ ʫʩʣʦʚʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʪʠʚʦʧʨʘʚʥʦʝ ʦʙʱʝʩʪʚʝʥʥʦ ʦʧʘʩʥʦʝ ʜʝʷʥʠʝ 

ʧʨʠʟʥʘʚʘʣʦʩʴ ʧʨʝʩʪʫʧʣʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʚ ʛʦʩʫʜʘʨʩʪʚʝ, ʚʳʜʘʚʰʝʤ ʦʨʜʝʨ ʥʘ ʘʨʝʩʪ, 

ʥʦ ʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʜʘʯʫ ʨʘʟʳʩʢʠʚʘʝʤʦʛʦ ʣʠʮʘ. 

ɽʚʨʦʧʝʡʩʢʠʡ ʦʨʜʝʨ ʥʘ ʘʨʝʩʪ ʚʥʝʩ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ 

ʵʢʩʪʨʘʜʠʮʠʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʧʝʨʝʜʘʯʘ ʣʠʮʘ ʩʪʘʥʦʚʠʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʫʜʝʙʥʦʡ 

ʧʨʦʮʝʜʫʨʦʡ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʝʨʝʜʘʯʘ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʙʣʶʜʝʥʠʷ ʧʨʠʥʮʠʧʘ çʜʚʦʡʥʦʛʦ 

ʚʤʝʥʝʥʠʷè, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪ ʝʝ ʦʪ ʧʨʦʮʝʜʫʨʳ ʚʳʜʘʯʠ. ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ ʥʝ ʜʝʡʩʪʚʫʝʪ ʫʩʣʦʚʠʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʜʝʷʥʠʝ 

ʜʦʣʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʨʝʩʪʫʧʣʝʥʠʝ ʧʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʦʙʦʠʭ 

ʛʦʩʫʜʘʨʩʪʚ. 

ɺ-ʪʨʝʪʴʠʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʜʦʛʦʚʦʨʦʚ ʈʘʤʦʯʥʦʝ ʨʝʰʝʥʠʝ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʚʝʪʘ ʦʪ 13.06.2002 çʆ ɽʚʨʦʧʝʡʩʢʦʤ ʦʨʜʝʨʝ ʥʘ ʘʨʝʩʪ ʠ 

ʧʨʦʮʝʜʫʨʘʭ ʧʝʨʝʜʘʯʠ ʣʠʮ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ-ʯʣʝʥʘʤʠè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʦʩʥʦʚʘʥʠʡ (ʠʤʧʝʨʘʪʠʚʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ) ʜʣʷ 

ʦʪʢʘʟʘ ʚ ʠʩʧʦʣʥʝʥʠʠ ʝʚʨʦʧʝʡʩʢʦʛʦ ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʧʝʨʝʜʘʯʘ ʣʠʮʘ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣʘ 

çʧʦʣʠʪʠʯʝʩʢʦʛʦ ʧʨʝʩʪʫʧʣʝʥʠʷè. 

ɺ-ʧʷʪʳʭ, ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʪʝʨʧʝʣʦ ʧʨʘʚʠʣʦ ʥʝʚʳʜʘʯʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʛʨʘʞʜʘʥ. ʌʘʢʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʣʠʮʘ ʢ ʛʨʘʞʜʘʥʩʪʚʫ ʛʦʩʫʜʘʨʩʪʚʘ, 
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ʢʦʪʦʨʦʤʫ ʥʘʧʨʘʚʣʝʥ ʦʨʜʝʨ ʥʘ ʘʨʝʩʪ, ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʤʧʝʨʘʪʠʚʥʦʝ 

ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʦʪʢʘʟʘ ʦʪ ʝʛʦ ʠʩʧʦʣʥʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ɽʆɸ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʥʝʤ ʪʘʢʦʛʦ 

ʧʦʣʦʞʝʥʠʷ, ʢʘʢ çʩʦʛʣʘʩʠʝ ʥʘ ʩʚʦʶ ʧʝʨʝʜʘʯʫè. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʩʪ.11 ʈʘʤʦʯʥʦʛʦ 

ʨʝʰʝʥʠʷ, çʢʦʛʜʘ ʨʘʟʳʩʢʠʚʘʝʤʦʝ ʣʠʮʦ ʟʘʜʝʨʞʘʥʦ, ʩʫʜʝʙʥʳʡ ʦʨʛʘʥ, 

ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʠʩʧʦʣʥʷʪʴ ʦʨʜʝʨ, ʠʥʬʦʨʤʠʨʫʝʪ ʝʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤ 

ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʨʘʚʦʤ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʝʚʨʦʧʝʡʩʢʦʛʦ ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ ʠ ʦ 

ʩʦʜʝʨʞʘʥʠʠ ʧʦʩʣʝʜʥʝʛʦ, ʘ ʪʘʢʞʝ ʦ ʪʦʤ, ʯʪʦ ʣʠʮʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʘʪʴ ʩʦʛʣʘʩʠʝ ʥʘ ʩʚʦʶ ʧʝʨʝʜʘʯʫ ʚ ʨʫʢʠ ʩʫʜʝʙʥʦʛʦ ʦʨʛʘʥʘ, ʚʳʜʘʚʰʝʛʦ ʦʨʜʝʨè [3]. 

ʇʦ ʩʤʳʩʣʫ ʜʘʥʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʘʢʪʘ ʩʦʛʣʘʩʠʝ ʥʘ ʩʚʦʶ ʧʝʨʝʜʘʯʫ ʦʟʥʘʯʘʝʪ 

ʫʧʨʦʱʝʥʥʫʶ, ʫʩʢʦʨʝʥʥʫʶ ʧʨʦʮʝʜʫʨʫ ʚʳʜʘʯʠ, ʪʘʢ ʢʘʢ ʜʘʣʣʝ, ʚ ʩʪ.17, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʩʨʦʢʠ ʠ ʧʨʦʮʝʜʫʨʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦʙ ʠʩʧʦʣʥʝʥʠʠ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ, ʩʢʘʟʘʥʦ: çɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʨʘʟʳʩʢʠʚʘʝʤʦʝ ʣʠʮʦ 

ʩʦʛʣʘʰʘʝʪʩʷ ʥʘ ʩʚʦʶ ʧʝʨʝʜʘʯʫ, ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦʙ ʠʩʧʦʣʥʝʥʠʠ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʥʷʪʦ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʠ ʜʥʝʡ ʧʦʩʣʝ 

ʜʘʯʠ ʫʢʘʟʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦʙ 

ʠʩʧʦʣʥʝʥʠʠ ʝʚʨʦʧʝʡʩʢʦʛʦ ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʥʷʪʦ ʚ ʪʝʯʝʥʠʝ 

ʰʝʩʪʠʜʝʩʷʪʠ ʜʥʝʡ ʩ ʤʦʤʝʥʪʘ ʟʘʜʝʨʞʘʥʠʷ ʨʘʟʳʩʢʠʚʘʝʤʦʛʦ ʣʠʮʘè [3]. 

ʇʦʜʦʙʥʘʷ ʜʠʬʝʨʝʥʮʠʘʮʠʷ ʧʨʦʮʝʜʫʨʳ ʚʳʜʘʯʠ ʚ ʩʚʷʟʠ ʩ ʩʦʛʣʘʩʠʝʤ ʣʠʙʦ 

ʥʝʩʦʛʣʘʩʠʝʤ ʣʠʮʘ ʥʘ ʝʛʦ ʚʳʜʘʯʫ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʪʘʢ 

ʢʘʢ ʚ ʩʣʫʯʘʝ ʩʦʛʣʘʩʠʷ ʣʠʮʘ ʩʨʦʢʠ ʚʳʜʘʯʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʶʪʩʷ. 

ɼʨʫʛʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ, ʟʘʩʣʫʞʠʚʘʶʱʝʡ ʚʥʠʤʘʥʠʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʘʷ ʩʪ.19 ʈʘʤʦʯʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʮʝʜʫʨʘ ʟʘʩʣʫʰʠʚʘʥʠʷ ʣʠʮʘ, 

ʧʦʜʣʝʞʘʱʝʛʦ ʚʳʜʘʯʠ. ʆʥʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʠʜʝʩʣʝʜʫʶʱʝʤ: 

1. ʈʘʟʳʩʢʠʚʘʝʤʦʝ ʣʠʮʦ ʟʘʩʣʫʰʠʚʘʝʪʩʷ ʩʫʜʝʙʥʳʤ ʦʨʛʘʥʦʤ ʧʨʠ ʩʦʜʝʡʩʪʚʠʠ 

ʜʨʫʛʦʛʦ ʣʠʮʘ, ʥʘʟʥʘʯʘʝʤʦʛʦ ʩʦʛʣʘʩʥʦ ʧʨʘʚʫ ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ, ʚ ʢʦʪʦʨʦʤ 

ʨʘʩʧʦʣʦʞʝʥ ʟʘʧʨʘʰʠʚʘʶʱʠʡ ʩʫʜ. 

2. ɿʘʩʣʫʰʠʚʘʥʠʝ ʨʘʟʳʩʢʠʚʘʝʤʦʛʦ ʣʠʮʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʘʚʦʤ ʠʩʧʦʣʥʷʶʱʝʛʦ ʦʨʜʝʨ ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ ʥʘ ʫʩʣʦʚʠʷʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦ 

ʚʟʘʠʤʥʦʤʫ ʩʦʛʣʘʩʠʶ ʚʳʜʘʚʰʝʛʦ ʦʨʜʝʨ ʩʫʜʝʙʥʦʛʦ ʦʨʛʘʥʘ ʠ ʩʫʜʝʙʥʦʛʦ ʦʨʛʘʥʘ, 

ʠʩʧʦʣʥʷʶʱʝʛʦ ʦʨʜʝʨ. 

3. ʋʧʦʣʥʦʤʦʯʝʥʥʳʡ ʩʫʜʝʙʥʳʡ ʦʨʛʘʥ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʥʷʝʪ ʦʨʜʝʨ, ʤʦʞʝʪ 

ʧʨʠʚʣʝʯʴ ʜʨʫʛʦʡ ʩʫʜʝʙʥʳʡ ʦʨʛʘʥ ʩʚʦʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ ʢ ʫʯʘʩʪʠʶ ʚ 

ʟʘʩʣʫʰʠʚʘʥʠʠ ʨʘʟʳʩʢʠʚʘʝʤʦʛʦ ʣʠʮʘ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʠʪʴ ʧʨʘʚʠʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʫʩʣʦʚʠʡ [3]. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʵʪʦ ʜʦʚʦʣʴʥʦ ʵʬʬʝʢʪʠʚʥʘʷ ʥʦʨʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ, ʚʦ-

ʧʝʨʚʳʭ, ʚʳʜʘʚʘʝʤʦʤʫ ʣʠʮʫ ʚ ʧʦʣʥʦʤ ʤʝʨʝ ʨʝʣʠʟʦʚʘʪʴ ʩʚʦʝ ʧʨʘʚʦ ʥʘ ʟʘʱʠʪʫ, ʚʦ-

ʚʪʦʨʳʭ, ʛʦʩʫʜʘʨʩʪʚʫ ʝʱʝ ʨʘʟ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʠʤ 

ʨʝʰʝʥʠʷ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟʙʝʞʘʥʠʷ ʦʰʠʙʦʢ. 

ʇʝʨʝʭʦʜ ʢ ɽʆɸ ʦʟʥʘʯʘʣ ʦʪʢʘʟ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ɽʉ ʦʪ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʶʨʠʩʜʠʢʮʠʠ ʧʨʠ ʚʳʜʘʯʝ ʚ ʧʦʣʴʟʫ ʧʨʠʥʮʠʧʘ ʚʟʘʠʤʥʦʛʦ 

ʧʨʠʟʥʘʥʠʷ ʩʫʜʝʙʥʳʭ ʨʝʰʝʥʠʡ. ʕʪʦ ʜʘʣʦ ʦʩʥʦʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʟʘʛʦʚʦʨʠʪʴ ʦ 

çʥʘʩʪʦʷʱʝʡ ʩʤʝʥʳ ʧʘʨʘʜʠʛʤʳè ʩʫʜʝʙʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ ʠ 

ʜʘʞʝ çʨʝʚʦʣʶʮʠʠè ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ [5, ʨ.109]. 
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ʆʜʥʘʢʦ ʦʧʳʪ ʧʝʨʚʳʭ ʣʝʪ ʧʨʠʤʝʥʝʥʠʷ ɽʆɸ ʧʦʢʘʟʘʣ, ʯʪʦ çʠʩʪʦʨʠʶ ʫʩʧʝʭʘè 

ʦʨʜʝʨʘ ʦʤʨʘʯʘʝʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ-ʯʣʝʥʘʤʠ, 

ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʘ ʚʟʘʠʤʥʦʛʦ ʧʨʠʟʥʘʥʠʷ ʩʫʜʝʙʥʳʭ 

ʨʝʰʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʠʶ ʜʦʚʝʨʠʷ ʤʝʰʘʣʠ ʨʘʟʣʠʯʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʛʦʣʦʚʥʦʛʦ ʠ 

ʧʨʦʮʝʜʫʨʥʦʛʦ ʧʨʘʚʘ, ʩʣʠʰʢʦʤ ʩʠʣʴʥʳʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʝʟʦʛʦʚʦʨʦʯʥʦ 

ʧʨʠʟʥʘʚʘʪʴ ʩʫʜʝʙʥʳʝ ʨʝʰʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʚʩʝʚʦʟʤʦʞʥʳʝ ʦʛʦʚʦʨʢʠ, ʜʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʚʳʜʘʚʘʪʴ 

ʨʘʟʳʩʢʠʚʘʝʤʳʭ ʧʦ ʦʨʜʝʨʫ. ʉʫʜʴʠ ʩʪʨʝʤʠʣʠʩʴ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʠʩʧʦʣʥʝʥʠʶ 

ʦʨʜʝʨʘ, ʝʩʣʠ ʝʛʦ ʧʦʣʦʞʝʥʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ [2]. 

çʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʧʨʦʙʣʝʤ ʚ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʝʥʠʷ ɽʆɸ ʠʣʠ ʠʭ 

ʦʪʩʫʪʩʪʚʠʷ, ʩʪʨʘʥʳ ɽʉ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ʅʝʢʦʪʦʨʳʝ ʠʟ 

ʥʠʭ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʧʨʠʤʝʥʝʥʠʠ 

ʦʨʜʝʨʘ ʠ ʚʳʥʫʞʜʝʥʳ ʙʳʣʠ ʠʟʤʝʥʠʪʴ ʨʷʜ ʧʦʣʦʞʝʥʠʡ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʥʩʪʠʪʫʮʠʡ. 

ɼʨʫʛʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʩʦʛʣʘʩʠʣʠʩʴ ʧʨʠʤʝʥʷʪʴ ʦʨʜʝʨ, ʥʦ ʚʥʝʩʣʠ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʦʜʝʨʞʘʥʠʝ ʠʤʧʣʝʤʝʥʪʠʨʫʶʱʠʭ ʟʘʢʦʥʦʚ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʧʨʦʪʠʚʦʨʝʯʠʡ ʩ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʅʘʢʦʥʝʮ, ʪʨʝʪʴʷ ʛʨʫʧʧʘ ʩʪʨʘʥ ʥʘʯʘʣʘ 

ʧʨʠʤʝʥʷʪʴ ɽʆɸ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʦʛʦʚʦʨʦʢ, ʪʝʤ ʩʘʤʳʤ, ʥʝ ʧʨʝʜʦʩʪʘʚʠʚ ʂʦʤʠʩʩʠʠ 

ʧʦʚʦʜʘ ʜʣʷ ʥʝʛʘʪʠʚʥʳʭ ʢʦʤʤʝʥʪʘʨʠʝʚè [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʩʢʣʦʥʷʶʪʩʷ ʢ ʤʳʩʣʠ ʦ ʪʦʤ, ʯʪʦ ɽʆɸ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʙʦʨʴʙʳ ʩ ʧʨʝʩʪʫʧʥʦʩʪʴʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ. ʅʘʧʨʠʤʝʨ, ɸ. ʈ. ʂʘʶʤʦʚʘ ʦʪʤʝʯʘʝʪ, ʯʪʦ çʦʧʳʪ ʪʘʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʢʘʢ ɽʚʨʦʧʝʡʩʢʠʡ ʩʦʶʟ, ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʘʥʪʠʢʨʠʤʠʥʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʩʢʦʣʴʢʫ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠʤʝʥʥʦ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʛʦʚʦʨʠʪʴ ʦ ʩʦʟʜʘʥʠʠ ʝʜʠʥʦʛʦ çʝʚʨʦʧʝʡʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʚʦʙʦʜʳ, 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʘʚʦʩʫʜʠʷè. çʉʦʟʜʘʥʥʳʝ ʚ ɽʉ ʤʝʭʘʥʠʟʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʝʩʴʤʘ 

ʧʨʦʜʚʠʥʫʪʳʡ ʫʨʦʚʝʥʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚ ʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʦʜʝʣʴʶ ʜʣʷ 

ʜʨʫʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ ʠ ʩʫʙʨʝʛʠʦʥʘʣʴʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡè [6, ʩ.46-52]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʈʘʤʦʯʥʦʝ ʨʝʰʝʥʠʝ ʦ 

ʚʚʝʜʝʥʠʠ ʝʚʨʦʧʝʡʩʢʦʛʦ ʦʨʜʝʨʘ ʥʘ ʘʨʝʩʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʶ ʵʬʬʝʢʪʠʚʥʫʶ 

ʧʨʘʚʦʚʫʶ ʤʦʜʝʣʴ ʢʦʥʩʦʣʠʜʘʮʠʠ ʤʥʦʞʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚ ʧʦ ʙʦʨʴʙʝ ʩ 

ʧʨʝʩʪʫʧʥʦʩʪʴʶ. ɹʦʣʝʝ ʪʦʛʦ, ɽʆɸ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʧʨʠʤʝʨʦʤ ʜʣʷ 

ʧʨʘʚʦʪʚʦʨʯʝʩʪʚʘ ʠʥʳʭ ʢʦʥʬʝʜʝʨʘʮʠʡ ʣʠʙʦ ʛʨʫʧʧ ʛʦʩʫʜʘʨʩʪʚ ʦʙʲʝʜʠʥʷʶʱʠʭʩʷ 

ʧʦ ʨʘʟʣʠʯʥʳʤ ʦʩʥʦʚʘʥʠʷʤ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʤʳ ʧʦʣʘʛʘʝʤ 

ʧʦʣʝʟʥʳʤ ʦʧʳʪ ɽʆɸ ʚ ʯʘʩʪʠ: 

ï ʜʠʬʝʨʝʥʮʠʘʮʠʠ ʧʨʦʮʝʜʫʨʳ ʚʳʜʘʯʠ ʚ ʩʚʷʟʠ ʩ ʩʦʛʣʘʩʠʝʤ ʣʠʙʦ ʥʝʩʦʛʣʘʩʠʝʤ 

ʣʠʮʘ ʥʘ ʝʛʦ ʚʳʜʘʯʫ, ʪʘʢ ʢʘʢ ʚ ʩʣʫʯʘʝ ʩʦʛʣʘʩʠʷ ʣʠʮʘ ʩʨʦʢʠ ʚʳʜʘʯʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʦʢʨʘʱʘʶʪʩʷ; 

ï ʟʘʩʣʫʰʠʚʘʥʠʷ ʣʠʮʘ, ʧʦʜʣʝʞʘʱʝʛʦ ʚʳʜʘʯʠ ï ʵʪʦ ʜʦʚʦʣʴʥʦ ʵʬʬʝʢʪʠʚʥʘʷ 

ʥʦʨʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ, ʚʦ-ʧʝʨʚʳʭ, ʚʳʜʘʚʘʝʤʦʤʫ ʣʠʮʫ ʚ ʧʦʣʥʦʤ ʤʝʨʝ ʨʝʣʠʟʦʚʘʪʴ 

ʩʚʦʝ ʧʨʘʚʦ ʥʘ ʟʘʱʠʪʫ, ʚʦ-ʚʪʦʨʳʭ, ʛʦʩʫʜʘʨʩʪʚʫ ʝʱʝ ʨʘʟ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ ʚ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʠʤ ʨʝʰʝʥʠʷ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟʙʝʞʘʥʠʷ ʦʰʠʙʦʢ. 
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 ʊɸʄʈ 18.91נ

 

 

˶ ̍˨ ˢ˶ˢ ˸ ˨˩˹ˮ˩́˱˹˨˩˥˱ ˴ ˯ ˹˩˾˱˹˱  ˻˾˹̍Υ 
́ ́́˱˸ˣ˩́ ˸ ˾ˢ˿̍˹̍  ́ˢ˾ˮ̆ˮ ˿ˢˣˢ ́ˢ˿́̍ ̍ 

 

 

ɻ.ʂ. ɾʦʣʜʘʩʦʚʘ 
ʊʘʨʠʭ ʧϸʥʽ ʤϰϤʘʣʽʤʽ, çϧʘʟʘϨ ϰʣʪʪʳϨ Ϻʥʝʨ ʫʥʠʚʝʨʩʠʪʝʪʽè ʈʄʄ 

ʂ. ɹʘʡʩʝʡʽʪʦʚʘ ʘʪʳʥʜʘϤʳ ʜʘʨʳʥʜʳ ʙʘʣʘʣʘʨϤʘ ʘʨʥʘʣϤʘʥ ʤʘʤʘʥʜʘʥʜʳʨʳʣϤʘʥ ʤʝʢʪʝʧ-

ʠʥʪʝʨʥʘʪ, ɸʩʪʘʥʘ Ϩ. 

ʄ.ʉ. ʖʩʙʝʢʦʚʘ 
ϧʈ ʄϸʜʝʥʠʝʪ ʩʘʣʘʩʳʥʳϬ Ϯʟʜʽʛʽ, ʧʝʜʘʛʦʛ-ʰʝʙʝʨ,  

çϧʘʟʘϨ ϰʣʪʪʳϨ Ϻʥʝʨ ʫʥʠʚʝʨʩʠʪʝʪʽè ʈʄʄ,  

ʂ. ɹʘʡʩʝʡʽʪʦʚʘ ʘʪʳʥʜʘϤʳ ʜʘʨʳʥʜʳ ʙʘʣʘʣʘʨϤʘ ʘʨʥʘʣϤʘʥ ʤʘʤʘʥʜʘʥʜʳʨʳʣϤʘʥ ʤʝʢʪʝʧ-

ʠʥʪʝʨʥʘʪ, ɸʩʪʘʥʘ Ϩ. 

 

 

ɹײʣ ʤʘץʘʣʘʜʘ ױʣʳ ʜʘʣʘ ʤᴅʜʝʥʠʝʪʽʥʜʝʛʽ ʢװʡ ᴇʥʝʨʽʥʽש ʪʘʨʠʭʠ ʦʨʥʳ ʤʝʥ ʦʥʳש 

 ʘʨʘʩʪʳʨʳʣʘʜʳ. ɸʚʪʦʨ ʊᴅʪʪʽʤʙʝʪץ ʳ ʨᴇʣʽסʨʫʭʘʥʠ ʜʘʤʫʳʥʜʘ שʘʤʳʥʳסʦץ ץʘʟʘץ

 ʪʘʨʠʭʠ ʙʦʣʤʳʩʳʥ ʪʘʥʳʪʘʪʳʥ שʪʳץʳʥ ʭʘʣʳסʘʨʤʘʰʳʣʳסʰʳ שʣʳʥʳײʘʧסʘʟʘʥפ

ʨʫʭʘʥʠ ʤײʨʘ ʨʝʪʽʥʜʝ ʪʘʣʜʘʡ ʦʪʳʨʳʧ, ʦʥʳש ɸʨץʘ ʢװʡʰʽʣʽʢ ʤʝʢʪʝʙʽʥʝ ץʦʩץʘʥ 

 ʘ ʙʝʨʽʣʫ ʞʦʣʜʘʨʳʥ ʞᴅʥʝץץʨʧʘײ ʢʝʡʽʥʛʽ שʨʜʽװʜᴅʩʪ ץʣʝʩʽʥ, ʦʨʳʥʜʘʫʰʳʣʳװ

ʤײʨʘʩʳʥʳץ שʘʟʽʨʛʽ ʪʘשʜʘ ʤʘשʳʟʳʥ ʘʡץʳʥʜʘʡʜʳ. ʄʘץʘʣʘ ʦץʫʰʳʣʘʨʜʳײ שʣʪʪʳץ 

ʤᴅʜʝʥʠʝʪʢʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʊᴅʪʪʽʤʙʝʪ, ʢװʡ ᴇʥʝʨʽ, ױʣʳ ʜʘʣʘ ʤᴅʜʝʥʠʝʪʽ, ɸʨץʘ ʢװʡʰʽʣʽʢ 

ʤʝʢʪʝʙʽ, ʪʘʨʠʭʠ ʤײʨʘ, ʜᴅʩʪװʨ ʞʘʣסʘʩʪʳסʳ, ײʣʪʪʳץ ʤʫʟʳʢʘ, ʨʫʭʘʥʠ ʤײʨʘ, ץʘʟʘץ 

ʤᴅʜʝʥʠʝʪʽ. 

 

 

ʂʽʨʽʩʧʝ. 

 ʤᴅʜʝʥʠʝʪ, ᴅʩʽʨʝʩʝ ץʪʘʨʠʭʳʥʜʘ ʤʫʟʳʢʘʣʳ ץʘʩʳʨʣʳס ʩʘʥ שʳʥʳץʭʘʣ ץʘʟʘפ

ʢװʡ ᴇʥʝʨʽ, ʪʝʢ ʵʩʪʝʪʠʢʘʣʳץ ʣᴅʟʟʘʪ ʙʝʨʝʪʽʥ ײץʙʳʣʳʩ ץʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ 

ʭʘʣʳץʪʳש ʜװʥʠʝʪʘʥʳʤʳ ʤʝʥ ʨʫʭʘʥʠ ʤײʨʘʩʳʥ ʙʝʡʥʝʣʝʡʪʽʥ ʝʨʝʢʰʝ ʬʝʥʦʤʝʥ 

ʨʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʪʳ. ᴄʨʙʽʨ ʢװʡ ï ײʣʪʪʳש ᴇʤʽʨ ʞʦʣʳ, ʪʘʨʪʳʩʪʘʨʳ ʤʝʥ ץʫʘʥʳʰʳ, 

ʞʝשʽʩʪʝʨʽ ʤʝʥ ʢװʡʽʥʽʰʪʝʨʽ, ʩʘʣʪ-ʜᴅʩʪװʨʽ ʤʝʥ ʘשʩʘסʘʥ ʤײʨʘʪʪʘʨʳ ʞᴇʥʽʥʜʝ ʩʳʨ 

ʰʝʨʪʝʪʽʥ ʰʝʞʽʨʝ. ᴆʥʝʨ ʘʪʘʫʣʳʥʳש ʽʰʽʥʜʝʛʽ ʝש ʳץʧʘʣʜʳ, ʝש ʙʠʽʢ ʨʫʭʘʥʠ 

 שʳʤʳʟʜʳץʘʩʳʨʣʘʨ ʙʦʡʳ ʭʘʣס ʥʽװ ʳʨשʦץ שʙʽʨʽ ï ʜʦʤʙʳʨʘʥʳ שʪʘʨʜʳץʥʜʳʣʳײץ

ʞʘʥ ʩʝʨʽʛʽʥʝ ʘʡʥʘʣʳʧ, ʝʣʜʽש ʘʫʳʟ ᴅʜʝʙʠʝʪʽʤʝʥ ʙʽʨʛʝ ʞʳʨʘʫʣʳץ ʜᴅʩʪװʨʽʥ 

ʪʦʣʳץʪʳʨʘ ʪװʩʪʽ. 

ʣ rױ ʜʘʣʘʥʳש ʩʘʡʳʥ ʢᴇʰʧʝʣʽ ʤᴅʜʝʥʠʝʪʽ ʢװʡ ᴇʥʝʨʽʥ ʪʝʢ ʤʫʟʳʢʘʣʳץ 

ʰʳסʘʨʤʘ ʨʝʪʽʥʜʝ ʝʤʝʩ, ײʣʪʪʳש ʨʫʭʘʥʠ ʢʦʜʳʥ ʩʘץʪʘʫʰʳ ʞװʡʝ ʨʝʪʽʥʜʝ 

 ʥʠʝʪʘʥʳʤʳʥװʨʫʭʘʥʠ ʙʦʣʤʳʩʳ ʤʝʥ ʪʘʨʠʭʠ ʜ שʪʳץʘʟʘפ .ʘʣʳʧʪʘʩʪʳʨʜʳץ

ʟʝʨʪʪʝʡʪʽʥ ʢʝʟ ʢʝʣʛʝʥ סʘʣʳʤ ʥʝʤʝʩʝ ᴇʥʝʨʪʘʥʫʰʳ װʰʽʥ ʢװʡ ï ʫʘץʳʪ ʙʝʜʝʨʽʥ ʩʘץʪʘʧ 
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 ʨʘײʤ ץʘʥ ʤʫʟʳʢʘʣʳסʳʣʳ ʞʘʩʘʣץʦʩ ʽʰʝʛʽ ʘʨץ שʘʥ ʪʘʨʠʭʠ ʜʝʨʝʢ. ɼʦʤʙʳʨʘʥʳסʘʣץ

ʭʘʣץʳʤʳʟʜʳץ שʦסʘʤʜʳץ ᴇʤʽʨʽʥ, ʩʘʷʩʠ ʦץʠסʘʣʘʨʳʥ, ʪʘʨʠʭʠ ʢʝʟʝשʜʝʨʽʥ, ᴅʣʝʫʤʝʪʪʽʢ 

 .ʞʳʣʥʘʤʘ ʙʦʣʜʳ ץʨʳʣʳʤʳʥ ʩʠʧʘʪʪʘʡʪʳʥ ʝʨʝʢʰʝ ʪʽʣ ï ʜʳʙʳʩʪʳײץ

ʆʩʳ ʪײʨסʳʜʘʥ ץʘʨʘסʘʥʜʘ, ʢװʡʰʽʣʽʢ ʤʝʢʪʝʧʪʝʨʜʽץ שʘʣʳʧʪʘʩʫʳ ʤʝʥ ʜʘʤʫʳ 

 ʨʽװʡʰʽʣʽʢ ʜᴅʩʪװʢ שʪʳץʳʥʜʘʡʜʳ. ᴄʨ ʘʡʤʘץʜʝʨʽʥ ʘʡשʽʨʽ ʢʝʟʝ שʤᴅʜʝʥʠʝʪʽʥʽ ץʘʟʘץ

ᴇʟʽʥʜʽʢ ʦʨʳʥʜʘʫʰʳʣʳץ ʤᴅʥʝʨ, ʬʠʣʦʩʦʬʠʷʣʳץ ʤʘʟʤײʥ ʞᴅʥʝ ʢᴇʨʢʝʤʜʽʢ 

ʝʨʝʢʰʝʣʽʢʢʝ ʠʝ. ʆʣʘʨʜʳש ʽʰʽʥʜʝ ɸʨץʘ ʢװʡʰʽʣʽʢ ʤʝʢʪʝʙʽ ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʘʜʳ. 

ɸʨץʘʥʳש ʢʝש ʜʘʣʘʩʳʥʜʘ ʰʳʨץʘʣסʘʥ ʪʝʨʝש ʬʠʣʦʩʦʬʠʷסʘ ײץʨʳʣסʘʥ ʩʳʨʰʳʣ 

ʢװʡʣʝʨ XIX סʘʩʳʨʜʘסʳ ײʣʪʪʳץ ʤᴅʜʝʥʠʝʪʪʽש ʜʘʤʫʳʥʘ ʟʦʨ װʣʝʩ ץʦʩʪʳ. 

ʆʩʳ ɸʨץʘ ʤʝʢʪʝʙʽʥʽש ʙʽʨʪʫʘʨ ʪײʣסʘʩʳ, ץʘʟʘץʪʳײ שʣʳ ʢװʡʰʽ-ʢʦʤʧʦʟʠʪʦʨʳ ï 

ʊᴅʪʪʽʤʙʝʪ פʘʟʘʥסʘʧײʣʳ. ʆʣ ʪʝʢ ʜʦʤʙʳʨʘʥʳש ʪʘʙʠסʠ ʤװʤʢʽʥʜʽʛʽʥ ʰʝʙʝʨ 

ʤʝשʛʝʨʛʝʥ ʦʨʳʥʜʘʫʰʳ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ײʣʪʪʳץ ʤʫʟʳʢʘ ʪʘʨʠʭʳʥʜʘ 

ʝʨʝʢʰʝ ʽʟʽ ץʘʣסʘʥ ʢʦʤʧʦʟʠʪʦʨʣʳץ ʤʝʢʪʝʧʪʽש ʥʝʛʽʟʽʥ ץʘʣʘʫʰʳ ʪײʣסʘ ʨʝʪʽʥʜʝ 

ʪʘʥʳʣʘʜʳ. ʊᴅʪʪʽʤʙʝʪʪʽש ʰʳסʘʨʤʘʣʘʨʳ ᴇʟʽʥʽש ʩײʣʫ ʩʘʟʳ, ʥᴅʟʽʢ ʣʠʨʠʢʘʩʳ, 

ʬʠʣʦʩʦʬʠʷʣʳץ ʪʝʨʝשʜʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ʆʥʳש ʢװʡʣʝʨʽ ʭʘʣʳץʪʳש ᴇʪʢʝʥ ᴇʤʽʨʽ 

ʤʝʥ ʟʘʤʘʥʥʳש ʪʳʥʳʩʳʥ ʘʡʥʘ-ץʘʪʝʩʽʟ ʢᴇʨʩʝʪʝʪʽʥ ʪʘʨʠʭʠ-ʤᴅʜʝʥʠ ʜʝʨʝʢ ʢᴇʟʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʊᴅʪʪʽʤʙʝʪ ʤײʨʘʩʳʥʳש ʟʝʨʪʪʝʣʫʽ, ʥʘʩʠʭʘʪʪʘʣʫʳ ʞᴅʥʝ ʦʥʳ ʞʘʩ 

 ʪʘʫץʳʥ ʩʘסʪʘʩʪʳץʨ ʩʘʙʘװʳʥ, ʜᴅʩʪסʪʘʩʪʳײʨʫʭʘʥʠ ʪ שʪʳץʘʟʘץ ʘ ʞʝʪʢʽʟʫ ïץץʨʧʘײ

ʞʦʣʳʥʜʘסʳ ʤʘשʳʟʜʳ ʽʩ. ױʣʳ ʜʘʣʘ ʤᴅʜʝʥʠʝʪʽʥ ʙװʛʽʥʛʽ ᴇʨʢʝʥʠʝʪ ʢʝשʽʩʪʽʛʽʥʜʝ 

ʪʘʥʳʪʘʪʳʥ ײץʥʜʳʣʳץʪʘʨʜʳש ʙʽʨʽ ï ʜᴅʣ ʦʩʳ ʢװʡ ᴇʥʝʨʽ. ʉʦʥʜʳץʪʘʥ ʙײʣ ʤʘץʘʣʘʜʘ 

ʙʽʟ ʢװʡ ᴇʥʝʨʽʥʽש ʪʘʨʠʭʠ ʨᴇʣʽʥʝ, ʦʥʳץ שʘʟʘץ ʤᴅʜʝʥʠʝʪʽʥʜʝʛʽ ᴅʣʝʫʤʝʪʪʽʢ ʤʘשʳʟʳʥʘ, 

ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽʥʽש ʨʫʭʘʥʠ-ʵʩʪʝʪʠʢʘʣʳײץ ץʥʜʳʣʳסʳʥʘ, ʩʦʥʜʘʡ-ʘץ ʦʥʳש 

ʤײʨʘʩʳʥʳש ʩʘʙʘץʪʘʩʪʳסʳʥʘ ʪʘʣʜʘʫ ʞʘʩʘʡʤʳʟ. 

ʄʘץʘʣʘ ʦץʫʰʳʣʘʨסʘ ʪʘʨʠʭ ʧʝʥ ᴇʥʝʨ ʩʘʙʘץʪʘʩʪʳסʳʥ ʪװʩʽʥʜʽʨʫʜʽ ʢᴇʟʜʝʡʜʽ. 

ʉʝʙʝʙʽ ʤʫʟʳʢʘ ï ʪʘʨʠʭʠ ʦץʠסʘʣʘʨ ʤʝʥ ʢʝʟʝשʜʝʨʜʽ ʪʘʥʫʜʘסʳ ʘʩʘ ʢװʰʪʽ ײץʨʘʣ. ʂװʡʜʽ 

ʪʳשʜʘʫ ʘʨץʳʣʳ ʞʘʩ ʙʫʳʥ ʭʘʣʳץʪʳש ʨʫʭʘʥʠ ᴇʨʽʩʽʥ, ʜᴅʩʪװʨʽʥ, ʤʽʥʝʟʽʥ, ᴇʥʝʨʛʝ 

ʜʝʛʝʥ ʢᴇʟץʘʨʘʩʳʥ ʩʝʟʽʥʝ ʘʣʘʜʳ. ɼʦʤʙʳʨʘ ʪʽʣʽʤʝʥ ʩᴇʡʣʝʡʪʽʥ ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽʥ 

ʟʝʨʪʪʝʫ ï פʘʟʘץʩʪʘʥʥʳש ʤᴅʜʝʥʠ ʪʘʨʠʭʳʥ ʟʝʨʪʪʝʫʤʝʥ ʪʝש. 

ʅʝʛʽʟʛʽ ʙϺʣʽʤ. 

 שʥʠʝʩʽʥʽװʳ ʤᴅʜʝʥʠ-ʨʫʭʘʥʠ ʜסʘʩʳʨʣʘʨ ʙʦʡס שʳʥʳץʭʘʣ ץʘʟʘפ

 ,ʥʠʝʩʽʥװʽʰʢʽ ʞʘʥ ʜ שʣʪʪʳײ ʡ ïװʘʥ. ʂסʰʘ ʦʨʳʥ ʘʣץʡ ᴇʥʝʨʽ ʘʡʨʳװʘʣʳʧʪʘʩʫʳʥʜʘ ʢץ

ʪײʨʤʳʩ-ʪʽʨʰʽʣʽʛʽʥ, ʜװʥʠʝʪʘʥʳʤʳʥ, ץʫʘʥʳʰʳ ʤʝʥ ʤשײʳʥ, ʘʨʤʘʥ-ʘשʩʘʨʳʥ 

ʞʝʪʢʽʟʝʪʽʥ ʪʝʨʝש ʦʡʣʳ ʤʫʟʳʢʘʣʳץ ʪʽʣ. ɼʘʣʘ ʢʝשʽʩʪʽʛʽʥʜʝ ᴇʤʽʨ ʩװʨʛʝʥ ץʘʟʘץ ʭʘʣץʳ 

 שᴇʤʽʨʽʥʽ ץʘʤʜʳסʦץ שʨʘʣʳ ʝʤʝʩ, ʝʣʜʽײץ ʽʣ ʢᴇʪʝʨʫשᴅʫʝʥ ʪʝʢ ʢᴇ ץʰʽʥ ʤʫʟʳʢʘʣʳװ

ʘʡʥʘʩʳ, ʨʫʭʘʥʠ ʤᴅʜʝʥʠʝʪʪʽש ʥʝʛʽʟʛʽ ʪʽʨʝʢʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʜʳ. ᴄʨʙʽʨ ʢװʡ ï ʙʝʣʛʽʣʽ 

ʙʽʨ ʦץʠסʘʥʳש, ʪײʣסʘʥʳש ʥʝʤʝʩʝ ײʣʪ ʪʘסʜʳʨʳʥʘ ᴅʩʝʨ ʝʪʢʝʥ ʪʘʨʠʭʠ ײץʙʳʣʳʩʪʳש 

ʢᴇʨʢʝʤ ʙʝʡʥʝʩʽ. ʆʩʳ ʩʝʙʝʧʪʽ ץʘʟʘץ ʭʘʣץʳʥʳש ʢװʡ ʤײʨʘʩʳ ï ʭʘʣʳץʪʳש ᴇʟʽʥʜʽʢ 

ʰʝʞʽʨʝʩʽ, ʞʘʟʫʩʳʟ ʪʘʨʠʭʳ, ʢᴇʥʝ ʤᴅʜʝʥʠʝʪʽʥʽש ʤᴅשʛʽʣʽʢ ץʘʟʳʥʘʩʳ. 

 ʘʥʘ ʝʤʝʩ, ᴇʟʽʥʜʽʢץ ʳʪסʙʘ ץʡ ᴇʥʝʨʽ ʪʝʢ ʤʫʟʳʢʘʣʳװʣ rʜʘʣʘ ʤᴅʜʝʥʠʝʪʽʥʜʝʛʽ ʢױ

ʢᴇʨʢʝʤʜʽʢ ʦʡʣʘʫ ʞװʡʝʩʽ ʙʘʨ, ʪʝʨʝש ʬʠʣʦʩʦʬʠʷʣʳץ ʤʘʟʤײʥסʘ ʠʝ ᴇʥʝʨ ʩʘʣʘʩʳ. 

ʂװʡʜʽ ʪʫʜʳʨʘʪʳʥ ʜʘ, ʦʥʳ ʪʘʨʘʪʘʪʳʥ ʜʘ ï ʭʘʣʳץʪʳש ᴇʟʽʥʽש ʨʫʭʘʥʠ ʩײʨʘʥʳʩʳ ʤʝʥ 

ᴇʤʽʨ ʪᴅʞʽʨʠʙʝʩʽ. פʘʟʘץ ʜʘʣʘʩʳʥʜʘסʳ ᴅʨ ᴇשʽʨʜʽש ʤʫʟʳʢʘʣʳץ ʤʝʢʪʝʙʽ ʪʘʙʠסʠ ʦʨʪʘסʘ, 

ʪײʨʤʳʩץʘ, ʪʘʨʠʭʠ ʞʘסʜʘʡʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ץʘʣʳʧʪʘʩʪʳ. ɹʘʪʳʩʪʘ ʪᴇʢʧʝ ʢװʡʣʝʨ 
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ʢʝץ שʘʥʘʪ ʞʘʡʩʘ, ɸʨץʘ ᴇשʽʨʽʥʜʝ ʰʝʨʪʧʝ ʩʪʠʣʴ ʙʘʩʳʤ ʙʦʣʜʳ. ɸʨץʘ ʢװʡʣʝʨʽʥʽש 

ʥᴅʟʽʢʪʽʛʽ, ʩʳʨʰʳʣʜʳסʳ, ʪʝʨʝש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʠʽʨʽʤʜʝʨʽ ʩʦʣ ʘʡʤʘץ ʭʘʣץʳʥʳש 

ᴇʤʽʨ ʩʘʣʪʳʤʝʥ, ʪʘʙʠסʘʪʳʤʝʥ, ʤᴅʜʝʥʠ ʜᴅʩʪװʨʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ɸʨץʘ 

ʢװʡʰʽʣʽʛʽʥʽש ʦʩʳ ʙʽʨ ʢᴇʨʢʝʤ ʜᴅʩʪװʨʽ XIX סʘʩʳʨʜʘ ʝʨʝʢʰʝ ʜʘʤʳʧ, ʙײʨʳʥסʳʜʘʥ ʜʘ 

ʙʠʽʢ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʽʣʜʽ. ɹײʣ ʤʝʢʪʝʧʪʽש ʝש ʞʘʨץʳʥ ᴇʢʽʣʽ ï ʊᴅʪʪʽʤʙʝʪ פʘʟʘʥסʘʧײʣʳ. 

ʊᴅʪʪʽʤʙʝʪ ï ץʘʟʘץ ʤʫʟʳʢʘ ʤᴅʜʝʥʠʝʪʽʥʽש ʘʣʳʧ ʪײʣסʘʩʳ. ʆʣ ʰʝʨʪʧʝ ʢװʡʜʽש 

ʢᴇʨʢʝʤʜʽʢ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʪʝʨʝש ʤʝשʛʝʨʽʧ ץʘʥʘ ץʦʡסʘʥ ʞʦץ, ʦʥʳ ʞʘʥ-ʞʘץʪʳ 

ʜʘʤʳʪʳʧ, ʞʘשʘ ʙʠʽʢʪʝʨʛʝ ʢᴇʪʝʨʜʽ. ʆʥʳש ʢװʡʣʝʨʽʥʝʥ ץʘʟʘץ ץʦסʘʤʳʥʳש XIX 

 ʜʳʨʣʘʨʳסʞʝʢʝ ʪʘ שʜʘʡʳ, ʘʜʘʤʜʘʨʜʳסʳ ʨʫʭʘʥʠ ᴇʤʽʨʽ, ʽʰʢʽ ᴅʣʝʫʤʝʪʪʽʢ ʞʘסʘʩʳʨʜʘס

ʤʝʥ ʢᴇשʽʣ ʢװʡʽ ʘʥʳץ ʙʘʡץʘʣʘʜʳ. ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽ ï ʙʽʨ ʞʘסʳʥʘʥ ʥᴅʟʽʢ ᴅʫʝʥʽʤʝʥ 

ʞװʨʝʢʪʽ ʪʝʨʙʝʡʪʽʥ ʣʠʨʠʢʘʣʳץ ʰʳסʘʨʤʘʣʘʨ ʙʦʣʩʘ, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ ʪʘʨʠʭʠ 

ʦץʠסʘʣʘʨʜʳש ʢʫᴅʩʽ ʨʝʪʽʥʜʝ ʭʘʣʳץʪʳש ʝʣʜʽʢ ʩʘʥʘʩʳʥ ʩʘץʪʘʡʪʳʥ ʤʘשʳʟʜʳ ʤᴅʜʝʥʠ 

ʜʝʨʝʢʢᴇʟ. 

ʊᴅʪʪʽʤʙʝʪʪʽש ʤʫʟʳʢʘʣʳץ ʤײʨʘʩʳʥ ʟʝʨʜʝʣʝʫ ʘʨץʳʣʳ ʙʽʟ ʩʦʣ ʜᴅʫʽʨʜʽש 

 ʨʽʥ, ʪʽʧʪʽװʥʠʝʪʘʥʳʤʳʥ, ʩʘʣʪ-ʜᴅʩʪװʜ שʳʥʳץʭʘʣ ץʘʟʘץ ,ᴇʤʽʨʽʥ ץʘʤʜʳסʦץ

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʙʦʣʤʳʩʳʥ ʜʘ ʪʝʨʝשʽʨʝʢ ʪװʩʽʥʝ ʘʣʘʤʳʟ. ʆʥʳש çʉʘʨʳʞʘʡʣʘʫè ʢװʡʽ 

ï ʪʫסʘʥ ʞʝʨʜʽש ᴅʩʝʤ ʪʘʙʠסʘʪʳʥ, ʢʝש ʜʘʣʘʥʳש ʢᴇʨʢʽʥ ʥᴅʟʽʢ ᴅʫʝʥʤʝʥ ʩʫʨʝʪʪʝʡʪʽʥ 

ʬʠʣʦʩʦʬʠʷʣʳץ ʰʳסʘʨʤʘ. çʉʳʣץʳʣʜʘץè ʢװʡʽ ï ʘʜʘʤʥʳש ʢᴇשʽʣ-ʢװʡʽʥ ᴅʩʝʤ ץʠʤʳʣ, 

ʞʝשʽʣ ʳʨסʘץ ʘʨץʳʣʳ ʞʝʪʢʽʟʩʝ, çʂᴇʢʝʡʢʝʩʪʽè ï ʩʦʣ ʜᴅʫʽʨ ʘʟʘʤʘʪʪʘʨʳʥʳש ʞʘʥʳʥ 

ʤʘʟʘʣʘסʘʥ ʪװʡʪʢʽʣʜʝʨʜʽש ʢᴇʨʢʝʤ ʙʝʡʥʝʩʽ, ʝʣ ʨʫʭʳʥʳש ʽʰʢʽ ʘʨʧʘʣʳʩʳʥ 

ʩʠʧʘʪʪʘʡʪʳʥ ʪʝʨʝש ʤʘʟʤײʥʜʳ ʪʫʳʥʜʳ. ɹײʣ ʢװʡ ץʘʟʘץʪʳײ שʣʪʪʳץ ʙʦʣʤʳʩʳʥ, 

ʭʘʣʳץʪʳש ʘʨʤʘʥ-ʘשʩʘʨʳʥ ʞװʨʝʢʢʝ ʞʝʪʢʽʟʝʪʽʥ ʰʳʥʘʡʳ ʨʫʭʘʥʠ ʤײʨʘ ʙʦʣʳʧ 

ʩʘʥʘʣʘʜʳ. 

ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽʥʽש ʝʨʝʢʰʝ ʩʠʧʘʪʪʘʨʳʥʳש ʙʽʨʽ ï ʦʣʘʨʜʘ ʝʣʜʽʢ 

ʤᴅʩʝʣʝʣʝʨʜʽש ʢᴇʪʝʨʽʣʫʽ. פʘʟʘץ ץʦסʘʤʳ XIX סʘʩʳʨʜʘ ʪװʨʣʽ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʙʘʩʪʘʥ 

ʢʝʰʪʽ: ʭʘʥʜʳץ ʙʠʣʽʢ ʞʦʡʳʣʳʧ, ʞʘשʘ ʙʘʩץʘʨʫ ʞװʡʝʩʽ ʝʥʛʽʟʽʣʜʽ, ʨʫʘʨʘʣʳץ 

 ʰʝʡʜʽ. ʆʩʳװʘ ʩʠʧʘʪ ʘʣʜʳ, ʝʣ ʽʰʽʥʜʝʛʽ ᴅʣʝʫʤʝʪʪʽʢ ʞʽʢʪʝʣʫ ʢשʘʪʳʥʘʩʪʘʨ ʞʘץ

ʪʘʨʠʭʠ ʧʨʦʮʝʩʪʝʨ ʭʘʣʳץʪʳש ʨʫʭʘʥʠ ᴇʤʽʨʽʥʝ ʜʝ ᴅʩʝʨ ʝʪʪʽ. ʉᴇʡʪʽʧ ʢװʡ ᴇʥʝʨʽʥʽש 

ʤʘʟʤײʥʳʥʜʘ ʘʟʘʤʘʪʪʳװ ץʥ, ᴅʜʽʣʜʽʢʪʽ ʽʟʜʝʫ, ʝʣʜʽʢ ʤײʨʘʪʪʳ ץʦʨסʘʫ ʩʝʢʽʣʜʽ 

ʪʘץʳʨʳʧʪʘʨ ʢᴇʨʽʥʽʩ ʪʘʧʪʳ. ʊᴅʪʪʽʤʙʝʪ ʪʝ ᴇʟ ʜᴅʫʽʨʽʥʽש ᴅʣʝʫʤʝʪʪʽʢ ʤᴅʩʝʣʝʣʝʨʽʥ ʢװʡ 

ʪʽʣʽʤʝʥ ʞʝʪʢʽʟʜʽ. ʆʥʳש çɹʝʩʪᴇʨʝè ʢװʡʽ ï ʝʣ ʽʰʽʥʜʝʛʽ ʪʝשʩʽʟʜʽʢʪʽ ʩʳʥסʘ ʘʣסʘʥ 

ʰʳסʘʨʤʘ, ʭʘʣʳץʪʳש ᴅʜʽʣʜʽʢʢʝ ʜʝʛʝʥ ʪʘʣʧʳʥʳʩʳʥ ʙʽʣʜʽʨʝʪʽʥ ʤʫʟʳʢʘʣʳװ ץʥʜʝʫ. 

ʊᴅʪʪʽʤʙʝʪ ʦʨʳʥʜʘʫʰʳ ʨʝʪʽʥʜʝ ʜʝ, ʢʦʤʧʦʟʠʪʦʨ ʨʝʪʽʥʜʝ ʜʝ ʰʝʨʪʧʝ ʢװʡʜʽש 

ʩʳʨʳʥ ʘʰʳʧ, ʦʥʳש ʢᴇʨʢʝʤʜʽʢ ᴅʣʝʫʝʪʽʥ ʙʘʨʳʥʰʘ ʢʝשʝʡʪʪʽ. ʆʣ ʜʦʤʙʳʨʘʥʳש 

ʜʳʙʳʩʪʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʝʨʝʢʰʝ ʩʝʟʽʥʽʧ, ʰʝʨʪʧʝ ʜᴅʩʪװʨʽʥʜʝʛʽ ʜʳʙʳʩ 

ʙʦʷʫʣʘʨʳʥ, ʩʘʟʜʳש ʤʽʥʝʟʽʥ, ᴅʫʝʥʥʽש ʠʽʨʽʤʜʝʨʽʥ ʜᴅʣ ʞʝʪʢʽʟʝ ʙʽʣʛʝʥ. ʊᴅʪʪʽʤʙʝʪ 

ʪʘʨʪץʘʥ ʢװʡʣʝʨ ʞʘʡ ʝʩʪʽʣʤʝʡ, ʪʳשʜʘʫʰʳʥʳש ʞʘʥ ʜװʥʠʝʩʽʥʝ ʪʝʨʝש ᴅʩʝʨ 

 ʡʰʽʣʝʨ ʦʨʳʥʜʘʫװʡʨʝʥʛʝʥ ʢװ ʤʝʢʪʝʙʽʥ ץʦʨʳʥʜʘʫʰʳʣʳ שʘʥ. ʆʥʳסʘʣʜʳʨʘʪʳʥ ʙʦʣץ

ʪᴅʩʽʣʜʝʨʽʥ ʝʨʝʢʰʝ ץʘʩʪʝʨʣʝʧ, ʰʝʙʝʨʣʽʢʧʝʥ ʞʝʪʢʽʟʛʝʥ. ᴄʩʽʨʝʩʝ ʦʥʳש ʢװʡʣʝʨʽʥʜʝʛʽ 

çʢװʡʜʽ ʩᴇʡʣʝʪʫè ʪᴅʩʽʣʽ, ʧʩʠʭʦʣʦʛʠʷʣʳץ ʜᴅʣʜʽʢ ʧʝʥ ʤʫʟʳʢʘʣʳץ ʦʡʜʳש ʪʝʨʝשʜʽʛʽ 

ʢʝʡʽʥʛʽ ײʨʧʘץץʘ װʣʛʽ ʙʦʣʳʧ ץʘʣʜʳ. 

ʊᴅʪʪʽʤʙʝʪʪʝʥ ץʘʣסʘʥ ʤײʨʘʥʳש ʙװʛʽʥʛʝ ʜʝʡʽʥ ʞʝʪʫʽʥʽש ʥʝʛʽʟʛʽ ʩʝʙʝʙʽ ï ʦʥʳש 

ᴇʥʝʨʽʥ ʞʘʣסʘʩʪʳʨסʘʥ ʰᴅʢʽʨʪʪʝʨʜʽש ʙʦʣʫʳ. ɼʦʤʙʳʨʘʜʘ ʪʘʨʪʳʣʘʪʳʥ ʰʳסʘʨʤʘʣʘʨ 

ʘʫʳʟʜʘʥ ʘʫʳʟסʘ ʙʝʨʽʣʝʪʽʥ ʜᴅʩʪװʨʛʝ ʪᴅʫʝʣʜʽ ʙʦʣʜʳ. ʆʩʳ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, 
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ʊᴅʪʪʽʤʙʝʪ ʤʝʢʪʝʙʽʥʽש ʩʘץʪʘʣʫʳ ï ץʘʟʘץ ᴇʥʝʨʽʥʽש ᴇʤʽʨʰʝשʜʽʛʽʥʽש ʢᴇʨʽʥʽʩʽ. 

ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽʥ ᴄʣץʫʘʪ, ʉʘʡʜʘʣʳ, ɾʘסʳʧʘʨ, ʄʘסʘʫʠʷ ʩʠʷץʪʳ ʢᴇʧʪʝʛʝʥ ʢװʡʰʽ 

 ʠסʟʙʘʡ, ʪʘʙʠײʘʣʘʨ ʊᴅʪʪʽʤʙʝʪ ʩʪʠʣʽʥ ʙסʣײʣ ʪײʘ ʞʝʪʢʽʟʜʽ. ɹסʙʝʨʛʽ ʟʘʤʘʥ ץʨʧʘײ

ʩʘץʪʘʡ ʦʪʳʨʳʧ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦʥʳ ʙʘʡʳʪʳʧ, ʞʘשʘ ʦʨʳʥʜʘʫ ʪᴅʩʽʣʜʝʨʽʥ ץʦʩʪʳ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ɸʨץʘ ʢװʡʰʽʣʽʢ ʤʝʢʪʝʙʽ ײʨʧʘץ ʩʘʙʘץʪʘʩʪʳסʳʥʳש ʪʘʤʘʰʘ װʣʛʽʩʽʥʝ 

ʘʡʥʘʣʜʳ. 

ɸʨץʘ ʤʝʢʪʝʙʽ ï ץʘʟʘץ ʤʫʟʳʢʘ ʤᴅʜʝʥʠʝʪʽʥʜʝʛʽ ʝש ʢװʨʜʝʣʽ, ʝש ʥᴅʟʽʢ ʜᴅʩʪװʨʜʽש 

ʙʽʨʽ. ɹײʣ ʤʝʢʪʝʧʪʝ ʢװʡ ʪʝʢ ᴅʫʝʥ ʝʤʝʩ, ʦʡ. ʂװʡ ʤʝʥ ʦʡ, ʤʫʟʳʢʘ ʤʝʥ ʬʠʣʦʩʦʬʠʷ 

ʪײʪʘʩʳʧ, ʘʜʘʤʥʳש ʽʰʢʽ ʞʘʥ ʜװʥʠʝʩʽʥ ʘʰʘʪʳʥ ʢᴇʨʢʝʤ ʞװʡʝ ײץʨʘʡʜʳ. ɸʨץʘ 

ʢװʡʣʝʨʽʥʜʝ ʘʩʳסʳʩʪʳץ ʞʦץ, ʰʘʣʪʪʳץ ʞʦץ; ʢʝʨʽʩʽʥʰʝ, ʙʘʡʩʘʣʜʳ ʦʡ, ʪʝʨʝש 

ʪʦʣסʘʥʳʩ, ʘʜʘʤ ᴇʤʽʨʽʥʽש ʢװʨʜʝʣʽ ʩʝʟʽʤʜʝʨʽ ʤʫʟʳʢʘʣʳץ ʪʽʣʤʝʥ ʙʝʡʥʝʣʝʥʝʜʽ. ʆʩʳ 

ʢᴇʨʢʝʤʜʽʢ ʜᴅʩʪװʨʜʽש ʰʳשʳʥʘ ʊᴅʪʪʽʤʙʝʪ ʰʳסʘʨʤʘʰʳʣʳסʳ ʘʨץʳʣʳ ʰʳץץʘʥ ץʘʟʘץ 

ʭʘʣץʳ ʰʝʨʪʧʝ ʢװʡʜʽ ײʣʪʪʳץ ʨʫʭʘʥʠʷʪʪʳש ʝש ʘʩʳʣ ץʘʟʳʥʘʩʳ ʨʝʪʽʥʜʝ ʩʘץʪʘʧ 

ʢʝʣʝʜʽ. 

ʂװʡ ᴇʥʝʨʽ ᴅʨ ʫʘץʳʪʪʘ ʭʘʣʳץʧʝʥ ʙʽʨʛʝ ʞʘʩʘʡʜʳ. ʍʘʣʳץʪʳץ שʫʘʥʳʰʳʥ ʜʘ, 

 ʨʘʩʳ ïײʜʘ ʜʘ ʊᴅʪʪʽʤʙʝʪ ʤשʛʽʥʛʽ ʪʘװʡ ʞʝʪʢʽʟʝʜʽ. ɹװʨʘʪʳʥ ʜʘ ʢײʳʩʳʥ ʜʘ, ʤסʘʡץ

 ʤʫʟʳʢʘ שʩʪʘʥʥʳץʘʟʘפ ʡʣʝʨʽװʢ שʳ. ʆʥʳסʘʟʳץʪʝʤʽʨ שʤʫʟʳʢʘ ᴇʥʝʨʽʥʽ ץʘʟʘץ

ʤʝʢʪʝʧʪʝʨʽʥʜʝ, ʢʦʣʣʝʜʞʜʝʨʽʥʜʝ, ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ 

ʦץʳʪʳʣʘʜʳ. ʂᴅʩʽʙʠ ʜʦʤʙʳʨʘʰʳʣʘʨ ʤʝʥ ʦʨʢʝʩʪʨʣʝʨ ʨʝʧʝʨʪʫʘʨʳʥʘʥ ʊᴅʪʪʽʤʙʝʪ 

ʢװʡʣʝʨʽ ʝʰץʘʰʘʥ ʪװʩʢʝʥ ʝʤʝʩ. ɹײʣ ï ʦʥʳש ᴇʥʝʨʽʥʽש ʤᴅשʛʽʣʽʛʽʥʽש ʘʡסʘסʳ. ʋʘץʳʪ 

ᴇʟʛʝʨʩʝ ʜʝ, ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽ ᴇʟʽʥʽש ʵʩʪʝʪʠʢʘʣʳײץ ץʥʜʳʣʳסʳʥ ʞʦסʘʣʪʧʘʡʜʳ, 

ʢʝʨʽʩʽʥʰʝ, ᴅʨ ʟʘʤʘʥסʘ ʞʘשʘ ʤʘסʳʥʘʤʝʥ װʥʜʝʩʽʧ, ʪʳשʜʘʫʰʳסʘ ʝʨʝʢʰʝ ᴅʩʝʨ ʝʪʝʜʽ. 

ʆץʫʰʳʣʘʨ װʰʽʥ ʊᴅʪʪʽʤʙʝʪ ʤײʨʘʩʳʥ ʤʝשʛʝʨʫ ï ʪʝʢ ʤʫʟʳʢʘʣʳץ ʙʽʣʽʤ ʘʣʫ 

ʝʤʝʩ, ײʣʪʪʳץ ʩʘʥʘ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʤʘשʳʟʜʳ ʙᴇʣʽʛʽ. ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽ ʘʨץʳʣʳ 

ʞʘʩ ʙʫʳʥ ץʘʟʘץ ʭʘʣץʳʥʳש ʪʘʨʠʭʳʥ, ʤᴅʜʝʥʠʝʪʽʥ, ʜװʥʠʝʪʘʥʳʤʳʥ, ʨʫʭʘʥʠ 

 .ʡ ï ʪʘʨʠʭװʡ ï ʪᴅʨʙʠʝ. ᴄʨ ʢװᴄʨ ʢ .ץʡ ï ʩʘʙʘװʩʽʥʝʜʽ. ᴄʨ ʢװʪ שʪʘʨʳʥ ʪʝʨʝץʥʜʳʣʳײץ

ʆʩʳ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʊᴅʪʪʽʤʙʝʪ ʰʳסʘʨʤʘʰʳʣʳסʳ ʤʝʢʪʝʧʪʝʛʽ ʪᴅʨʙʠʝ ʞײʤʳʩʳ, 

ʪʘʨʠʭʠ ʪʘʥʳʤ, ײʣʪʪʳץ ʤᴅʜʝʥʠʝʪʪʽ ʪʘʥʳʪʫ ʙʘסʳʪʪʘʨʳʥʜʘ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ. 

ɼʘʣʘ ᴇʨʢʝʥʠʝʪʽʥʽש ʨʫʭʘʥʠ ʜװʥʠʝʩʽ ʢװʡ ʘʨץʳʣʳ ײʨʧʘץʪʘʥ ײʨʧʘץץʘ װʟʽʣʤʝʡ 

ʞʝʪʽʧ ʦʪʳʨʘʜʳ. ɹײʣ ï ʭʘʣץʳʤʳʟʜʳש ʤᴅʜʝʥʠ ʠʤʤʫʥʠʪʝʪʽʥʽש ʤʳץʪʳʣʳסʳʥ 

ʢᴇʨʩʝʪʝʜʽ. ʂװʡ ᴇʥʝʨʽ ï ץʘʟʘץ ʙʦʣʤʳʩʳʥʳש ʘʣʪʳʥ ʘʨץʘʫʳ, ʘʣ ʊᴅʪʪʽʤʙʝʪ ï ʩʦʣ 

ʜᴅʩʪװʨʜʽש ʝש ʘʩʳʣ ʰʦץʪʳסʳ. ʆʥʳש ʤײʨʘʩʳ ï ױʣʳ ʜʘʣʘʥʳװ שʥ ᴇʟʽʥʜʝʡ ʢʝש, ʪʝʨʝש, 

ʤᴅשʛʽʣʽʢ. 

ʊᴅʪʪʽʤʙʝʪ ʤײʨʘʩʳʥʳש ʪʝʨʝשʜʽʛʽʥ ʪװʩʽʥʫ װʰʽʥ, ʝש ʘʣʜʳʤʝʥ, ʩʦʣ ʜᴅʫʽʨʜʝʛʽ 

ʪʘʨʠʭʠ ʞʘסʜʘʡʣʘʨʜʳ ʝʩʢʝʨʫ ץʘʞʝʪ. XIX סʘʩʳʨ ץʘʟʘץ ʝʣʽ װʰʽʥ ʩʘʷʩʠ, 

ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʤᴅʜʝʥʠ ʪײʨסʳʜʘʥ ʙʝʪʙײʨʳʩʪʳ ʢʝʟʝש ʙʦʣʜʳ. פʘʟʘץ 

ʭʘʥʜʳסʳʥʳש ʩʦסשʳ ʩʘʨץʳʥʰʘץʪʘʨʳ ʞʦʡʳʣʳʧ, ʈʝʩʝʡ ʠʤʧʝʨʠʷʩʳʥʳש ʞʘשʘ 

ᴅʢʽʤʰʽʣʽʢ ʞװʡʝʩʽ ʝʥʛʽʟʽʣʜʽ. ɾʝʨ ʤᴅʩʝʣʝʩʽ, ʙʠʣʽʢ ʞװʡʝʩʽʥʜʝʛʽ ᴇʟʛʝʨʽʩʪʝʨ, ʨʫʘʨʘʣʳץ 

 שʪʳץᴅʣʩʽʨʝʫʽ, ʝʣ ʽʰʽʥʜʝʛʽ ᴅʣʝʫʤʝʪʪʽʢ ʞʽʢʪʝʣʫ ï ʙᴅʨʽ ʜʝ ʭʘʣʳ שʘʪʳʥʘʩʪʘʨʜʳץ

ʨʫʭʘʥʠ ʜװʥʠʝʩʽʥʝ ʳץʧʘʣ ʝʪʪʽ. ʦʩʳʥʜʘʡ ʢװʨʜʝʣʽ ʪʘʨʠʭʠ ʦʨʪʘʜʘ ʪʫסʘʥ 

ʰʳסʘʨʤʘʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʟʘʤʘʥʥʳש ʤשײʳʥ, ʝʣʜʽש ʘʨʤʘʥʳ ʤʝʥ ץʘʡסʳʩʳʥ 

ʞʝʪʢʽʟʜʽ. ʂװʡ ᴇʥʝʨʽʥʽש ʽʰʢʽ ʤʘʟʤײʥʳ ʜʘ ʦʩʳ ʪʘʨʠʭʠ ʩʳʥ-ץʘʪʝʨʣʝʨʛʝ ʞʘʫʘʧ ʙʝʨʜʽ. 

ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽʥʽש ʬʠʣʦʩʦʬʠʷʣʳץ ʪʝʨʝשʜʽʛʽʥʽש ʙʽʨ ʩʝʙʝʙʽ ï ʦʥʳש ʦʩʳ ᴇʪʧʝʣʽ 

ʢʝʟʝשʥʽש ʢʫᴅʩʽ ᴅʨʽ ץʘʪʳʩʫʰʳʩʳ ʙʦʣסʘʥʜʳסʳ. 
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ʊᴅʪʪʽʤʙʝʪ פʘʟʘʥסʘʧײʣʳ ʪʝʢ ʢװʡʰʽ ʝʤʝʩ, ʝʣ ʽʰʽʥʜʝʛʽ ʘʙʳʨʦʡʣʳ ʪײʣסʘ, ʙʠ, 

ʰʝʰʝʥ, ʝʣ ʙʘʩץʘʨʫ ʽʩʽʥʝ ʘʨʘʣʘʩץʘʥ ץʘʡʨʘʪʢʝʨ ʙʦʣסʘʥʳ ʪʘʨʠʭʠ ʜʝʨʝʢʪʝʨʜʝ 

ʘʡʪʳʣʘʜʳ. פʦסʘʤʜʳץ ᴇʤʽʨʛʝ ʘʨʘʣʘʩʘ ʞװʨʽʧ, ʦʣ ʭʘʣʳץʪʳש ʪװʨʣʽ ᴅʣʝʫʤʝʪʪʽʢ 

ʪʦʧʪʘʨʳʥʳש ʤשײ-ʤץײʪʘʞʳʥ ʞʘץʩʳ ʙʽʣʜʽ. פʘʟʘץʪʳש ʜᴅʩʪװʨʣʽ ʙʠʣʝʨ ʠʥʩʪʠʪʫʪʳ 

ᴅʣʩʽʨʝʡ ʙʘʩʪʘסʘʥ ʢʝʟʝשʜʝ ʊᴅʪʪʽʤʙʝʪ ʩʝʢʽʣʜʽ ʟʠʷʣʳ ʘʟʘʤʘʪʪʘʨ ʝʣ ʽʰʽʥʜʝʛʽ ᴅʜʽʣʜʽʢʪʽ 

ʩʘץʪʘʧ ץʘʣʫסʘ ʪʳʨʳʩʪʳ. ʆʥʳש ʙײʣ ᴅʨʝʢʝʪʪʝʨʽ ʢװʡʣʝʨʽʥʽש ʤʘʟʤײʥʳʥʘ ʪʽʢʝʣʝʡ 

ʳץʧʘʣ ʝʪʪʽ. ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽʥʜʝʛʽ ץʘʡסʳ ʤʝʥ ʤשײ, ʪʦʣסʘʥʳʩ ʧʝʥ ʘʨʤʘʥ ï ʞʝʢʝ 

ʘʜʘʤʥʳש ʩʝʟʽʤʽ סʘʥʘ ʝʤʝʩ, ʭʘʣʳץʪʳש ʞʘʥʘʡץʘʡʳ. ʆʩʳ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʦʥʳש 

ʰʳסʘʨʤʘʣʘʨʳ ץʘʟʘץ ץʦסʘʤʳʥʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʤʫʟʳʢʘ ʘʨץʳʣʳ ʙʝʡʥʝʣʝʡʪʽʥ 

ʪʘʨʠʭʠ ײץʞʘʪ ʽʩʧʝʪʪʽ. 

ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽʥʽײץ שʨʳʣʳʤʳʥʘ ʥʘʟʘʨ ʘʫʜʘʨʩʘץ, ʦʣʘʨʜʳש ᴅʫʝʥʜʽʢ ᴇʟʝʛʽ 

ʘʜʘʤ ʵʤʦʮʠʷʩʳʥʳש ʪװʨʣʽ ץʳʨʳʥ ʘʰʘʪʳʥʳʥ ʙʘʡץʘʡʤʳʟ. ɸʨץʘ ʰʝʨʪʧʝ ʢװʡʽʥʜʝ 

ᴅʫʝʥ ʙʽʨʜʝʥ ʪᴇʛʽʣʽʧ ʢʝʪʧʝʡ, ʙʘʷʫ ʜʘʤʠʜʳ, ʦʡʜʳ ʪʝʨʝשʜʝʪʽʧ, ʪʳשʜʘʫʰʳʥʳ ʽʰʢʽ 

ʩʝʟʽʤʛʝ ʞʝʪʝʣʝʡʜʽ. ɹײʣ ʢװʡ ʪʘʨʪʫ ʪᴅʩʽʣʽʥʽש ʥʝʛʽʟʽʥʜʝ ʘʜʘʤʥʳש ʞʘʥ ʜװʥʠʝʩʽʥ 

ʟʝʨʜʝʣʝʫ, ʧʩʠʭʦʣʦʛʠʷʣʳץ ʠʽʨʽʤʜʝʨʜʽ ʞʝʪʢʽʟʫ ʤʘץʩʘʪʳ ʞʘʪʳʨ. ʊᴅʪʪʽʤʙʝʪ ʦʩʳ 

ʤʝʢʪʝʧʪʽש ʰʝʙʝʨʽ ʨʝʪʽʥʜʝ ʘʜʘʤʥʳש ʨʫʭʘʥʠ ʢװʡʽʥ ʤʫʟʳʢʘʣʳײץ ץʨʘʣʜʘʨ ʘʨץʳʣʳ 

ʜᴅʣ ʙʝʨʫʜʝ ʪʝשʜʝʩʽʟ ʪʘʣʘʥʪ ʠʝʩʽ ʙʦʣסʘʥ. ʆʥʳש ʢװʡʣʝʨʽʥʜʝ ʙʽʨʜʝ ʤשײ, ʙʽʨʜʝ 

ʩʘסʳʥʳʰ, ʙʽʨʜʝ ʩᴅʫʣʝʣʽ װʤʽʪ ץʘʪʘʨ ᴇʨʽʣʛʝʥ. ᴄʨʙʽʨ ᴅʫʝʥʥʽש ʘʨʪʳʥʜʘ ʪʝʨʝש ʤʘʟʤײʥ, 

ʦʡ ʩʘʣʘʪʳʥ ʢᴇʨʢʝʤ ᴅʣʝʤ ʙʘʨ. 

ʉʦʥʜʘʡ-ʘץ ʊᴅʪʪʽʤʙʝʪ ʰʳסʘʨʤʘʰʳʣʳסʳ ץʘʟʘץ ʭʘʣץʳʥʳש ʵʩʪʝʪʠʢʘʣʳץ 

ʪʘʣסʘʤʳʥʳש ʙʠʽʢʪʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ʂװʡ ï ʪʝʢ ʝʩʪʽʣʝʪʽʥ ᴅʫʝʥ ʝʤʝʩ, ʦʣ ï ʢᴇʨʢʝʤ ʦʡʣʘʫ 

ʞװʡʝʩʽ, ײʣʪʪʳץ ʜװʥʠʝʪʘʥʳʤʥʳש ʢᴇʨʽʥʽʩʽ. פʘʟʘץʪʳש ʰʝʨʪʧʝ ʢװʡʽʥʜʝ ʩᴇʟʜʽש ʝʤʝʩ, 

ʜʳʙʳʩʪʳש ʢᴇʤʝʛʽʤʝʥ ʘʡʪʳʣסʘʥ ʬʠʣʦʩʦʬʠʷ ʙʘʨ. ʊᴅʪʪʽʤʙʝʪ ʩʦʣ ʬʠʣʦʩʦʬʠʷʥʳ ᴇʟ 

ʜᴅʫʽʨʽʥʽש ʨʫʭʘʥʠ ʜʝשʛʝʡʽʤʝʥ ײʰʪʘʩʪʳʨʳʧ, ץʘʟʘץ ʤᴅʜʝʥʠʝʪʽʥʝ ʞʘשʘ ʩʝʨʧʽʥ ʙʝʨʜʽ. 

ʆʥʳש ʢװʡʣʝʨʽ ʭʘʣʳץʪʳש ʩײʣʫʣʳץ ʞᴇʥʽʥʜʝʛʽ ʪװʩʽʥʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, 

ʵʩʪʝʪʠʢʘʣʳץ ʪᴅʨʙʠʝʩʽʥʝ װʣʝʩ ץʦʩʪʳ. ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽʥ ʪʳשʜʘסʘʥ ʘʜʘʤ ʜʘʣʘ 

ʩײʣʫʣʳסʳʥ, ʘʜʘʤʥʳש ʞʘʥ ʜװʥʠʝʩʽʥʜʝʛʽ װʡʣʝʩʽʤʜʽʣʽʢʪʽ, ײʣʪʪʳץ ʨʫʭʪʳש ʥᴅʟʽʢʪʽʛʽ 

ʤʝʥ ʪʝʨʝשʜʽʛʽʥ ʩʝʟʽʥʝʜʽ. ɹײʣ ï ʦʥʳש ᴇʥʝʨʽʥʽש ᴇʤʽʨʰʝשʜʽʛʽʥʽש ʙʘʩʪʳ ʩʝʙʝʧʪʝʨʽʥʽש 

ʙ̔ ʨʽ. 

ʊᴅʪʪʽʤʙʝʪ ʤײʨʘʩʳʥʳש ʪʘʨʠʭʠ ʩʘʙʘץʪʘʩʪʳסʳʥ ץʘʨʘʩʪʳʨסʘʥʜʘ, ʦʥʳש 

ʰʳסʘʨʤʘʣʘʨʳʥʳש ʢʝʡʽʥʛʽ ײʨʧʘץ ʢװʡʰʽʣʝʨʽʥʝ ᴅʩʝʨʽ ᴇʪʝ ʟʦʨ ʝʢʝʥʽʥ ʙʘʡץʘʡʤʳʟ. 

ɸʨץʘ ʢװʡʰʽʣʽʢ ʜᴅʩʪװʨʽʥ ʞʘʣסʘʩʪʳʨסʘʥ ʢᴇʧʪʝʛʝʥ ᴇʥʝʨʧʘʟʜʘʨ ʊᴅʪʪʽʤʙʝʪʪʽש ʩʪʠʣʽʥ 

ʥʝʛʽʟʛʝ ʘʣʳʧ, ʦʥʳ ᴅʨʽ ץʘʨʘʡ ʜʘʤʳʪʪʳ. ʍʍ סʘʩʳʨʜʘ ʙײʣ ʜᴅʩʪװʨ ʄ. ʍʘʤʟʠʥ, 

ɼ.ᴄʣʠʝʚ, ᴄ. ɹʝʡʽʩʦʚ ʩʳʥʜʳ ʢװʡ ʰʝʙʝʨʣʝʨʽʥʽש ʦʨʳʥʜʘʫʳʥʜʘ ʞʘשʘ ʜʝשʛʝʡʛʝ 

ʢᴇʪʝʨʽʣʽʧ, ʢᴅʩʽʙʠ ʤʫʟʳʢʘ ʩʘʭʥʘʣʘʨʳʥʘ ʰʳץʪʳ. ʊᴅʪʪʽʤʙʝʪ ʤʝʢʪʝʙʽʥʽס שʘʩʳʨʜʘʥ 

 ʣʪײ ,שʙʝʨʽʢʪʽʛʽʥʽ שʞʘʜʳʥʳ ץʤʫʟʳʢʘʣʳ שʪʳץʘʟʘץ ʪʘʣʫʳ ïץʟʽʣʤʝʡ ʩʘװ ʘסʘʩʳʨס

ʤᴅʜʝʥʠʝʪʽʥʽץ שʫʘʪʪʳ ᴇʤʽʨʰʝשʜʽʛʽʥʽש ʜᴅʣʝʣʽ. ʂװʡ ᴇʥʝʨʽʥʽש ʦʩʳʥʜʘʡ װʟʜʽʢʩʽʟ 

ʜʘʤʫʳ ʘʨץʳʣʳ ʭʘʣץʳʤʳʟ ʤᴅʜʝʥʠʝʪʽʥ ʞʦסʘʣʪʧʘʡ, ʨʫʭʘʥʠʷʪʳʥ ʪʝʨʝשʜʝʪʽʧ ʢʝʣʝʜʽ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽʥ ʦʨʳʥʜʘʫ ʜʦʤʙʳʨʘʰʳʣʘʨʜʳש ʢᴅʩʽʙʠ 

ʜʝשʛʝʡʽʥʽש ᴇʣʰʝʤʽ ץʘʪʘʨʣʳ ʙʦʣʳʧ ʦʪʳʨ. ʆʥʳש ʢװʡʣʝʨʽʥ ʪʦʣʳץ, ʤᴅʥʝʨʽʥ ʩʘץʪʘʧ 

ʦʨʳʥʜʘʫ װʰʽʥ ʢװʡʰʽ װʣʢʝʥ ʰʝʙʝʨʣʽʢ ʧʝʥ ʞʦסʘʨʳ ʤʫʟʳʢʘʣʳץ ʤᴅʜʝʥʠʝʪʢʝ ʠʝ 

ʙʦʣʫʳ ץʘʞʝʪ. ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽ ʜʦʤʙʳʨʘʥʳש ʜʳʙʳʩ ʤװʤʢʽʥʜʽʛʽʥ ʪʦʣʳץ ʘʰʳʧ, 

ʦʨʳʥʜʘʫʰʳʜʘʥ ʥᴅʟʽʢ ʰʝʙʝʨʣʽʢʪʽ ʪʘʣʘʧ ʝʪʝʜʽ. ɾʘʩ ʜʦʤʙʳʨʘʰʳʣʘʨ װʰʽʥ ʙײʣ 

ʢװʡʣʝʨ ʤʫʟʳʢʘʣʳץ ʤᴅʜʝʥʠʝʪʪʽש ʞʦסʘʨʳ ʤʝʢʪʝʙʽ ʩʘʥʘʣʘʜʳ. ʂװʡʜʽש ᴅʨʙʽʨ ʙᴇʣʽʛʽʥ, 
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ᴅʨʙʽʨ ץʘסʳʩʳʥ, ᴅʨʙʽʨ װʟʽʣʽʩʽʥ ʜײʨʳʩ ʞʝʪʢʽʟʫ ï ʦʨʳʥʜʘʫʰʳʥʳש ʽʰʢʽ ʤᴅʜʝʥʠʝʪʽʥʝ, 

ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ʉʦʥʜʳץʪʘʥ ʊᴅʪʪʽʤʙʝʪ ʤײʨʘʩʳ ʦʨʳʥʜʘʫʰʳʣʳץ 

ʜᴅʩʪװʨʜʽס שʘʥʘ ʝʤʝʩ, ʵʩʪʝʪʠʢʘʣʳץ ʪᴅʨʙʠʝʥʽש ʜʝ ʤʝʢʪʝʙʽ. 

ʊᴅʪʪʽʤʙʝʪ ʤײʨʘʩʳ ʪʝʢ ʤʫʟʳʢʘ ᴇʥʝʨʽ ʪײʨסʳʩʳʥʘʥ סʘʥʘ ʝʤʝʩ, ʪʘʨʠʭʠ-

ʵʪʥʦʛʨʘʬʠʷʣʳײץ ץʥʜʳʣʳץ ʨʝʪʽʥʜʝ ʜʝ ʤᴅʥʛʝ ʠʝ. ʆʥʳש ʢװʡʣʝʨʽʥʜʝ ץʘʟʘץʪʳש 

ʪײʨʤʳʩ-ʪʽʨʰʽʣʽʛʽ, ʝʣ ʽʰʽʥʜʝʛʽ ץʘʪʳʥʘʩʪʘʨ, ʩʘʣʪ-ʜᴅʩʪװʨ ʢᴇʨʽʥʽʩʪʝʨʽ, ʪʽʧʪʽ ʙʝʣʛʽʣʽ 

ʙʽʨ ʪʘʨʠʭʠ ʦץʠסʘʣʘʨ ʢᴇʨʢʝʤ ʪװʨʜʝ ʙʝʡʥʝʣʝʥʛʝʥ. ʄʫʟʳʢʘ ʟʝʨʪʪʝʫʰʽʣʝʨʽ ʊᴅʪʪʽʤʙʝʪ 

ʰʳסʘʨʤʘʣʘʨʳʥ ʟʝʨʜʝʣʝʫ ʘʨץʳʣʳ XIX סʘʩʳʨʜʘסʳ ץʘʟʘץʪʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ ᴇʤʽʨʽ, 

ʝʣ ʙʘʩץʘʨʫ ʞװʡʝʩʽ, ʤᴅʜʝʥʠ ʦʨʪʘʩʳ ʪʫʨʘʣʳ ʙʘסʘʣʳ ʘץʧʘʨʘʪʪʘʨסʘ ץʦʣ ʞʝʪʢʽʟʫʜʝ. 

ʂװʡ ʪʝʢ ᴅʫʝʥ ʝʤʝʩ, ʦʣ ï ʭʘʣʳץ ʞʘʜʳʥ ʩʘץʪʘʫʰʳ ʤᴅʜʝʥʠ ײץʙʳʣʳʩ. ʆʩʳ ʩʝʙʝʧʪʽ 

ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽ ï ץʘʟʘץ ʪʘʨʠʭʳʥʳש ʢᴇʨʢʝʤ ʰʝʞʽʨʝʩʽ. 

 ʨʘʩʳʥ ʟʝʨʪʪʝʫ ʤʝʥ ʥʘʩʠʭʘʪʪʘʫײʜʘʡʳʥʜʘ ʊᴅʪʪʽʤʙʝʪ ʤסʘʟʽʨʛʽ ʟʘʤʘʥ ʞʘפ

ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. ʄʝʢʪʝʧ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ, ʤʫʟʳʢʘ ʦץʫ ʦʨʳʥʜʘʨʳʥʘ, סʳʣʳʤʠ 

ʝשʙʝʢʪʝʨʛʝ ʦʥʳש ʰʳסʘʨʤʘʰʳʣʳסʳ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʝʥʛʽʟʽʣʽʧ ʢʝʣʝʜʽ. ɹײʣ ï ײʣʪʪʳץ 

ʤᴅʜʝʥʠʝʪʪʽש ʥʝʛʽʟʽʥ ʩʘץʪʘʫʜʳש ʙʽʨ ʞʦʣʳ. ɾʘʩ ײʨʧʘץ ᴇʟ ʝʣʽʥʽש ᴇʥʝʨʽʥ ʪʘʥʳʧ 

ʙʽʣʛʝʥʜʝ סʘʥʘ ײʣʪʪʳץ ʙʽʨʝʛʝʡʣʽʛʽʥ ʩʝʟʽʥʝʜʽ, ʪʘʨʠʭʳʥʘ ײץʨʤʝʪʧʝʥ ץʘʨʘʡʜʳ. 

ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽ ï ʙײʣ ʪײʨסʳʜʘ װʣʢʝʥ ʪᴅʨʙʠʝ ײץʨʘʣʳ. ʆʣʘʨ ʦץʫʰʳסʘ ʪʝʨʝש ʦʡ 

ʩʘʣʘʪʳʥ, ײʣʪʪʳץ ʨʫʭʪʳ ʦʷʪʘʪʳʥ, ʝʣʜʽ ʩװʶʛʝ ʙʘʫʣʠʪʳʥ ʰʳʥʘʡʳ ᴇʥʝʨ 

ʪʫʳʥʜʳʣʘʨʳ. 

ɹװʛʽʥʛʽ ץʘʟʘץ ץʦסʘʤʳʥʜʘ ʨʫʭʘʥʠ ʞʘסשʳʨʫ, ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨʜʳ ʩʘץʪʘʧ, 

ʞʘʩ ײʨʧʘץʪʳש ʙʦʡʳʥʘ ʩʽשʽʨʫ ï ʥʝʛʽʟʛʽ ʤʘץʩʘʪʪʘʨʜʳש ʙʽʨʽ. ʆʩʳ ʤʘץʩʘʪץʘ ʞʝʪʫ װʰʽʥ 

ʊᴅʪʪʽʤʙʝʪ ʤײʨʘʩʳ ʪʘʧʪʳʨʤʘʩ ײץʨʘʣ. ʆʥʳש ʢװʡʣʝʨʽ ײʨʧʘץʪʘʨʜʳ 

ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʨʫʭʘʥʠ ʢᴇʧʽʨ ʽʩʧʝʪʪʽ. ᴆʪʢʝʥ ʤʝʥ ʙװʛʽʥʜʽ, ʙװʛʽʥ ʤʝʥ ʙʦʣʘʰʘץʪʳ 

ʞʘʣסʘʡʪʳʥ ʦʩʳʥʜʘʡ ʤᴅʜʝʥʠ ײץʥʜʳʣʳץʪʘʨ ײʣʪʪʳץ ʨʫʭʘʥʠʷʪʪʳ ʙʠʽʢʢʝ ʢᴇʪʝʨʝʜʽ. 

ʊᴅʪʪʽʤʙʝʪ ʰʳסʘʨʤʘʣʘʨʳ ʘʨץʳʣʳ ײʣʪʪʳץ ʤʫʟʳʢʘ ʤᴅʜʝʥʠʝʪʽ ʟʘʤʘʥ ʘסʳʤʳʥʘ ץʘʨʘʡ 

ʞʘשʘʰʘ ʪװʩʽʥʜʽʨʽʣʽʧ, ʞʘʩ ײʨʧʘץץʘ ʞʘשʘ ץʳʨʳʥʘʥ ʪʘʥʳʣʘʜʳ. ױʣʳ ʜʘʣʘʥʳװ שʥʽʥ 

ʞʝʪʢʽʟʝʪʽʥ ʰʝʨʪʧʝ ʢװʡ ʜᴅʩʪװʨʽ ʞʘʩ ʙʫʳʥʥʳש ʙʦʡʳʥʜʘ ײʣʪʪʳץ ʨʫʭʪʳ ʢװʰʝʡʪʝʜʽ. 

 ,ʥʠʝʩʽʥװʞʘʥ ʜ שʪʳץʭʘʣʳ שʤᴅʥʽ ï ʦʥʳ שʡ ᴇʥʝʨʽʥʽװʣ rʜʘʣʘ ʤᴅʜʝʥʠʝʪʽʥʜʝʛʽ ʢױ

ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙʝʩʽʥ, ʪʘʨʠʭʳ ʤʝʥ ʪʘסʜʳʨʳʥ ᴇʟ ʙʦʡʳʥʘ ʞʠʥʘסʘʥ ᴅʤʙʝʙʘʧ ʨʫʭʘʥʠ 

 ʥʽʥʜʝʡװ שʘʪʪʳסʨʫʭʳ, ʪʘʙʠ שʳʣʳ ᴇʪʢʝʥ ʟʘʤʘʥʥʳץʡ ʘʨװʙʦʣʫʳʥʜʘ. ʂ ץʥʜʳʣʳײץ

ʩʳʨʣʳ ᴅʫʝʥ, ץʘʟʘץ ʜʘʣʘʩʳʥʳש ʢʝש ʪʳʥʳʩʳ ʩʝʟʽʣʝʜʽ. ʊᴅʪʪʽʤʙʝʪ פʘʟʘʥסʘʧײʣʳ ʦʩʳ 

ᴇʥʝʨʜʽ ʰʳסשʘ ʰʳסʘʨסʘʥ ʪײʣסʘ ʨʝʪʽʥʜʝ ץʘʟʘץʪʳש ʨʫʭʘʥʠ ᴅʣʝʤʽʥʽש ʙʠʽʛʽ ʙʦʣʳʧ ץʘʣʘ 

ʙʝʨʝʜʽ. ʆʥʳש ʤײʨʘʩʳ ï ʭʘʣʳץʪʳש ʞʘʜʳʥʜʘ ʤᴅשʛʽ ʩʘץʪʘʣʘʪʳʥ ʙʘסʘ ʞʝʪʧʝʩ ץʘʟʳʥʘ. 

 .ʦʨʳʪʳʥʜʳפ

 ʨʫʭʘʥʠ ʙʦʣʤʳʩʳʥ שʳʤʳʟʜʳץʡ ᴇʥʝʨʽ ï ʭʘʣװʣ rʜʘʣʘ ʤᴅʜʝʥʠʝʪʽʥʜʝʛʽ ʢױ

 שʪʘʧ ʢʝʣʛʝʥ ʝץʥʠʝʩʽʥ ʩʘװʽʰʢʽ ʞʘʥ ʜ שʣʪʪʳײ ʘʩʳʨʣʘʨ ʙʦʡʳס ,ʘʥסʘʣʳʧʪʘʩʪʳʨץ

 ʫʘʪʳץ ʜʽʛʽ ʤʝʥ ʢᴇʨʢʝʤʜʽʢשʰʳʥʘʡʳ ʪʝʨʝ שʣ ᴇʥʝʨʜʽײʙʽʨʽ. ɹ שʨʘʣʘʨʜʳײʥʜʳ ʤײץ

 ʘ ʜʝʛʝʥץʘʪסʥʠʝʪʘʥʳʤʳʤʝʥ, ʪʘʙʠװᴇʤʽʨ ʩʘʣʪʳʤʝʥ, ʜ שʳʥʳץʭʘʣ ץʘʟʘץ

ʢᴇʟץʘʨʘʩʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ᴄʨʙʽʨ ʢװʡ ï ʭʘʣʳץʪʳש ᴇʪʢʝʥ ᴇʤʽʨʽʥʝʥ ʩʳʨ 

ʰʝʨʪʝʪʽʥ ʤʫʟʳʢʘʣʳץ ʰʝʞʽʨʝ, ʪʘʨʠʭʠ ʞʘʜʳʥʳש ʢᴇʨʽʥʽʩʽ. ʆʩʳʥʜʘʡ ʙʘʡ ʨʫʭʘʥʠ 

ʤײʨʘʥʳ ʍʍɯ סʘʩʳʨסʘ ʪʦʣʳץ ʞʝʪʢʽʟʽʧ, ʦʥʳש ʢᴇʨʢʝʤʜʽʢ ʤʘʟʤײʥʳʥ ʪʝʨʝשʜʝʪʢʝʥ 

ʪײʣסʘʣʘʨʜʳץ שʘʪʘʨʳʥʜʘ ʊᴅʪʪʽʤʙʝʪ פʘʟʘʥסʘʧײʣʳʥʳש ʦʨʥʳ ʝʨʝʢʰʝ. 

ʊᴅʪʪʽʤʙʝʪ ï ʰʝʨʪʧʝ ʢװʡʜʽש ʙʠʽʢ ʰʳשʳʥ ץʘʣʳʧʪʘʩʪʳʨסʘʥ, ץʘʟʘץ ʤʫʟʳʢʘ 

ᴇʥʝʨʽʥʽש ʪʘʨʠʭʳʥʘ ʤᴅשʛʽʣʽʢ ʽʟ ץʘʣʜʳʨסʘʥ ײʣʳ ʢʦʤʧʦʟʠʪʦʨ. ʆʥʳש ʢװʡʣʝʨʽ ʞʘʡ 
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ᴅʫʝʥ ʝʤʝʩ, ʭʘʣʳץ ʪʘסʜʳʨʳʥ, ʝʣʜʽש ʤשײ-ʩʳʨʳ ʤʝʥ ץʫʘʥʳʰʳʥ ʞʝʪʢʽʟʝʪʽʥ ʪʝʨʝש 

ʬʠʣʦʩʦʬʠʷʣʳץ ʪʫʳʥʜʳʣʘʨ. פʘʟʘץ ץʦסʘʤʳʥʜʘ ʦʨʳʥ ʘʣסʘʥ ʪʘʨʠʭʠ ᴇʟʛʝʨʽʩʪʝʨ, 

ᴅʣʝʫʤʝʪʪʽʢ ʤᴅʩʝʣʝʣʝʨ, ʘʜʘʤ ᴇʤʽʨʽʥʽש ʥᴅʟʽʢ ʩʝʟʽʤʜʝʨʽ ʊᴅʪʪʽʤʙʝʪ ʰʳסʘʨʤʘʣʘʨʳʥʜʘ 

ʢᴇʨʢʝʤ ᴅʫʝʥ ʙʦʣʳʧ ᴇʨʽʣʽʧ, ʙװʛʽʥʛʽ ʢװʥʛʝ ʜʝʡʽʥ ʤᴅʥ-ʤʘשʳʟʳʥ ʞʦʡסʘʥ ʞʦץ. ʆʥʳש 

ʢװʡʣʝʨʽ ï ᴇʪʢʝʥ ʤʝʥ ʙװʛʽʥʜʽ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʨʫʭʘʥʠ ʢᴇʧʽʨ, ײʣʪʪʳץ ʙʦʣʤʳʩʪʳש 

ʢᴇʨʢʝʤ ʘʡʥʘʩʳ. 

ɸʨץʘ ʢװʡʰʽʣʽʢ ʜᴅʩʪװʨʽʥ ʜʘʤʳʪʫʜʘסʳ ʊᴅʪʪʽʤʙʝʪʪʽש ʨᴇʣʽ ï ץʘʟʘץ ᴇʥʝʨʽʥʽש 

ʞʘʥ-ʞʘץʪʳ ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʢʝʥ ʪʘʨʠʭʠ ײץʙʳʣʳʩ. ʆʣ ᴇʟʽʥʝʥ ʢʝʡʽʥʛʽ ʢװʡʰʽʣʝʨʜʽש 

ʪײʪʘʩ ʙʫʳʥʳʥʘ ʳץʧʘʣ ʝʪʽʧ, ײʣʪʪʳץ ʤʫʟʳʢʘ ʤʝʢʪʝʙʽʥʽץ שʘʣʳʧʪʘʩʫʳʥʘ ʞʦʣ ʩʘʣʜʳ. 

ʆʥʳש ʤײʨʘʩʳ ʘʫʳʟʰʘ ʜᴅʩʪװʨ ʘʨץʳʣʳ ײʨʧʘץʪʘʥ ײʨʧʘץץʘ ʙʝʨʽʣʽʧ, ʢᴅʩʽʙʠ ʤʫʟʳʢʘ 

ʩʘʣʘʩʳʥʘ ʜʘ ʙʝʨʽʢ ʦʨʥʳץʪʳ. ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽʥʽש ʜᴅʣ ʙװʛʽʥʛʽ ʢװʥʛʝ ʜʝʡʽʥ 

ʩʘץʪʘʣʫʳ ï ץʘʟʘץ ʭʘʣץʳʥʳש ʤᴅʜʝʥʠ ʞʘʜʳʥʳש ʙʝʨʽʢʪʽʛʽʥ, ᴇʥʝʨʛʝ ʜʝʛʝʥ ײץʨʤʝʪʽʥʽש 

ʘʡסʘסʳ. 

ɹװʛʽʥʛʽ ʞʘʩ ײʨʧʘװ ץʰʽʥ ʊᴅʪʪʽʤʙʝʪ ʰʳסʘʨʤʘʰʳʣʳסʳʥ ʪʘʥʫ ï ײʣʪʪʳץ 

ʨʫʭʘʥʠʷʪץʘ ʞʘץʳʥʜʘʫʜʳש ʤʘשʳʟʜʳ ʞʦʣʳ. ʆʥʳש ʢװʡʣʝʨʽ ʦץʫʰʳʥʳש ʦʡ-ᴇʨʽʩʽʥ 

ʢʝשʝʡʪʽʧ, ʪʘʨʠʭʠ ʩʘʥʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ, ʵʩʪʝʪʠʢʘʣʳץ ʪʘʣסʘʤʳʥ ʘʨʪʪʳʨʘʜʳ, 

ʪʫסʘʥ ʞʝʨʛʝ, ײʣʪʪʳץ ʤײʨʘסʘ ʜʝʛʝʥ ʩװʡʽʩʧʝʥʰʽʣʽʛʽʥ ʢװʰʝʡʪʝʜʽ. ױʣʪʪʳץ ᴇʥʝʨʜʽש 

ʪᴅʨʙʠʝʣʽʢ ʤᴅʥʽ ï ʪʝʢ ᴅʫʝʥʜʝ ʝʤʝʩ, ʦʥʳש ʘʩʪʘʨʳʥʜʘסʳ ʘʜʘʤʛʝʨʰʽʣʽʢ ץʘסʠʜʘʣʘʨʜʘ, 

ʨʫʭʘʥʠ ײץʥʜʳʣʳץʪʘʨʜʘ. ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽʥ ʙʦʡסʘ ʩʽשʽʨʫ ï ײʣʪʪʳץ ʙʽʨʝʛʝʡʣʽʢʪʽ 

ʩʘץʪʘʫʜʳש, ʨʫʭʘʥʠ ʞʘסשʳʨʫʜʳש ʥʘץʪʳ ʞʦʣʜʘʨʳʥʳש ʙʽʨʽ. 

 שʣʳ ʜʘʣʘ ʩʘʟʳʥʳױ ʨʘʩʳ ïײʤ שʣʳʥʳײʘʧסʘʟʘʥפ ʘʥʜʘ, ʊᴅʪʪʽʤʙʝʪץʦʨʳʪʘ ʘʡʪפ

ʤᴅשʛʽʣʽʢ װʥʽ, ץʘʟʘץ ʤᴅʜʝʥʠʝʪʽʥʽש ʘʣʪʳʥ ʘʨץʘʫʳ. ʆʥʳש ʰʳסʘʨʤʘʣʘʨʳ ʘʨץʳʣʳ ʙʽʟ 

ʭʘʣץʳʤʳʟʜʳש ʪʘʨʠʭʳʥ, ʞʘʥ ʜװʥʠʝʩʽʥ, ʢᴇʨʢʝʤʜʽʢ ʜᴅʩʪװʨʽʥ ʪʝʨʝש ʪװʩʽʥʝʤʽʟ. ʋʘץʳʪ 

ᴇʪʢʝʥ ʩʘʡʳʥ ʊᴅʪʪʽʤʙʝʪ ʢװʡʣʝʨʽʥʽש ʤᴅʥʽ ʘʨʪʘ ʪװʩʧʝʩʝ, ʢʝʤʽʤʝʢ ʝʤʝʩ. ᴆʡʪʢʝʥʽ ʦʣ ï 

ʤᴅשʛʽʣʽʢ ᴇʥʝʨ ʠʝʩʽ, ʨʫʭʘʥʠ ᴇʤʽʨʜʽש ʙʠʽʢ ʪײʣסʘʩʳ. ʆʩʳ ʤײʨʘʥʳ ץʘʩʪʝʨʣʝʡ ʦʪʳʨʳʧ, 

ʦʥʳ ʞʘʩ ײʨʧʘץץʘ ʞʝʪʢʽʟʫ ï ʙʘʨʰʘʤʳʟʜʳש ʙʦʨʳʰʳʤʳʟ. ױʣʳ ʜʘʣʘ ʩʘʟʳ ʝʰץʘʰʘʥ 

ᴇʰʧʝʡʜʽ, ʊᴅʪʪʽʤʙʝʪ ʤײʨʘʩʳ ʜʘ ץʘʟʘץ ʨʫʭʘʥʠʷʪʳʥʳש ʞװʨʝʛʽʥʜʝ ʤᴅשʛʽ ʩʘץʪʘʣʘʜʳ. 
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Big data and AI reshape global banking, especially customer segmentationï

traditional paths were constrained by outdated data processing and rigid analysis. This 

paper explains their optimization, highlights traditional flaws, and presents three 

practical AI-driven paths, with two tables comparing methods and detailing core paths. 

It also covers implementation challenges and solutions, finding that combining big data 

and AI builds flexible, accurate, customer-focused paths to adapt to markets and 

improve services. 

Key words: Artificial Intelligence; Big Data; Banking Industry; Market 

Segmentation Paths; Customer-centric Service. 

 

 

What is Market Segmentation?  

Market segmentation is splitting a large group of customers into smaller groups 

with similar traits or needs [1]. For banks, this means grouping people who share 

similar spending habits, comfort with risk, or financial goals.  

AI (including machine learning and data analysis) can process this data quickly 

to find hidden patterns. In banking, these tools are used for risk checks, smart customer 

service, and product recommendationsïlaying the groundwork for better customer 

segmentation.  

Problems with Traditional Segmentation Paths Traditional customer 

segmentation has four key flaws: few data sources, rigid analysis, infrequent updates, 

and one-size-fits-all services that donôt meet individual needs.  

Big Data + AI-driven Segmentation Paths To fix traditional problems, banks can 

use three core segmentation paths driven by big data and AI. These paths are easy to 

understand and put into practice.  
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Table 1. Traditional vs. Modern Segmentation Paths. 

 

Dimensions Traditional Paths Big Data + AI Paths 

Data Source Basic info (age, income) Multi -source data (transactions, 

behavior, likes) 

Analysis 

Tool 

Manual work + simple 

software 

AI tools (machine learning, grouping) 

Focus Surface traits Real needs + behaviors 

Update 

Speed 

Monthly/quarterly Real-time or weekly 

Service Fit Low (fixed services) High (customized services) 

 

Source: developed by author based on [1-6]. 

 

The table shows modern pathsô advantages: they dig deeper into customersô real 

needs (unlike surface-level traditional methods), can be combined, are flexible to 

market changes, save banks time/money via AI automation, and help build long-term 

loyal customer relationships for a win-win. 

 
Table 2. Core Modern Segmentation Paths. 

 
Segmentation Paths When to Use Core Tools Results 

Behavioral Analysis 

Know customer 

spending 

habits/likes 

Big data tools + AI 

learning 

Predict needs for 

product 

recommendations 

Risk Preference 
Group by comfort 

with financial risk 

Risk assessment 

models + data 

analysis 

Lower customer risks + 

higher satisfaction 

Lifecycle 

Group by life stage 

(young workers, 

retirees) 

Multi -data 

integration + 

predictive tools 

Age-appropriate 

services (e.g., student 

loans for young people) 

 

Source: developed by author based on [1-6]. 

 

Challenges and Solutions for Modern Paths.  

The main challenges include data security risks, high start-up costs burdening 

small and medium-sized banks, a shortage of professionals skilled in both banking and 

AI/data analysis, and compliance issues from unfair AI-driven grouping; 

corresponding solutions are strengthening data security with encryption and access 

controls, cutting costs via cooperation with fintech firms, addressing talent gaps 
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through staff training and professional recruitment, and ensuring fairness by regularly 

auditing AI tools and using diverse datasets. 

Conclusion.  

Big data and AI have revolutionized bank customer segmentation, replacing 

rigid traditional methods with flexible, customer-centric data-driven pathsïthree core 

ones are practical and effective. Modern paths outperform traditional ones in data use, 

speed, and service fit but face data security, cost, and talent issues. Future deepened 

use will let banks offer personalized services, retain customers, and compete fiercely, 

benefiting bank growth, meeting diverse needs, and boosting industry development.  
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DEEPFAKE x˩ ˯˹˩˶˩˾˨˱ ˢ˭ˢ ˿́ˢ˹ 
ˬ̂˾˹ˢ˶ˮ˿́ˮ˴ˢ˿̍˹ˢ ˿˩˾˱: ˿ ̍-˹ ˢ́˩˾˶˩˾ ˸ ˩ ˹

̊˩̊˱˸˨˩˾ 
 

 

ɿʝʡʥװʨ ɿʝʨ̔ʧʙʝʢ 
ʄʘʛʠʩʪʨʘʥʪ, ϸʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ. 

 

 

ɹײʣ ʤʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥ ʞʫʨʥʘʣʠʩʪʠʢʘʩʳʥʜʘ deepfake ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש 

ʧʘʡʜʘ ʙʦʣʫʳ ʤʝʥ ʦʥʳש ʳץʧʘʣʜʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ, ʩʦʥʳש ʽʰʽʥʜʝ ʘץʧʘʨʘʪʪʳש 

ʰʳʥʘʡʳʣʳסʳ ʤʝʥ ץʦסʘʤʜʳץ ʩʝʥʽʤʛʝ ʪᴇʥʝʪʽʥ ץʘʫʽʧʪʝʨ ʪʘʣʜʘʥʘʜʳ. ʄʘץʘʣʘʜʘ 

ʤʝʤʣʝʢʝʪʪʽʢ ʜʝשʛʝʡʜʝʛʽ ʩʘʷʩʘʪ ʰʘʨʘʣʘʨʳ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ç2024-2029 ʞʳʣʜʘʨסʘ 

ʘʨʥʘʣסʘʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽ ʜʘʤʳʪʫ ʪײʞʳʨʳʤʜʘʤʘʩʳè ʞᴅʥʝ çɾʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪ ʪʫʨʘʣʳ ʟʘשè ʞʦʙʘʩʳ, ʩʦʥʜʘʡ-ʘץ ʢʦʥʪʝʥʪʪʽש ʪʝʢʩʝʨʽʣʫʽ, ʘʰʳץʪʳץʪʳ 

ʘʨʪʪʳʨʫ ʞᴅʥʝ ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץ ʙʦʡʳʥʰʘ ʪᴅʞʽʨʠʙʝʣʝʨ ץʘʨʘʩʪʳʨʳʣʘʜʳ.  

ʄʘץʘʣʘʜʘ AI ʞʘשʘʣʳץʪʘʨʳ ʤʝʥ ʘץʧʘʨʘʪ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʪʝשʝʩʪʽʨʝʪʽʥ ʪײʨʘץʪʳ 

ʙʘʩץʘʨʫ ʞװʡʝʩʽʥ ײץʨʫ ʤʘץʩʘʪʳʥʜʘ ʦʨʳʥʜʘʣʫʳ ʤװʤʢʽʥ ײʩʳʥʳʩʪʘʨ ײʩʳʥʳʣסʘʥ, 

ʦʥʳש ʽʰʽʥʜʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽ ʤʘʟʤײʥʳʥ ʙʘץʳʣʘʫ ʞװʡʝʩʽ, ʢᴇʧʪʽʣʜʽ ʬʘʢʪʯʝʢ 

ʧʣʘʪʬʦʨʤʘʩʳ ʞᴅʥʝ ʞʫʨʥʘʣʠʩʪʽʢ ײʡʳʤʜʘʨʜʳש ʙʽʨʣʝʩʢʝʥ ץʦʨסʘʥʳʩ ʘʣʴʷʥʩʳ. 

ʊϮʡʽʥʜʽ ʩϺʟʜʝʨ: ʛʝʥʝʨʘʪʠʚʪʽ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, deepfake, ʞʫʨʥʘʣʠʩʪʠʢʘ, 

 .ʩʪʘʥ, ʤʝʜʠʘ ʵʪʠʢʘץʘʟʘפ

 

 

ʉʦסשʳ ʞʳʣʜʘʨʳ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʥʳץ שʘʨץʳʥʜʳ ʜʘʤʫʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (Artificial Intelligence, AI) ʙװʢʽʣ ᴅʣʝʤʛʝ ʪʘʨʘʣʫʜʘ, 

ʘʣ ʛʝʥʝʨʘʪʠʚʪʽ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (Generative AI) ʜᴅʣ ʙʝʡʥʝʣʝʨʜʽ, ʘʫʜʠʦ, ʚʠʜʝʦ 

ᴇשʜʝʫ ʞᴅʥʝ ʩʠʥʪʝʟʜʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʘʨץʳʣʳ ʘץʧʘʨʘʪ ʪʘʨʘʪʫ ʵʢʦʞװʡʝʩʽʥ 

ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʽʧ ʦʪʳʨ. 

Deepfake ʙʝʡʥʝʣʝʨ ʜʝʧ ʪʝʨʝש ʦץʳʪʫ ʘʣʛʦʨʠʪʤʜʝʨʽʥ ʧʘʡʜʘʣʘʥʳʧ ʞʘʩʘʣסʘʥ 

ʥʝʤʝʩʝ ᴇʟʛʝʨʪʽʣʛʝʥ ʚʠʜʝʦ ʢʦʥʪʝʥʪ ʪװʩʽʥʽʣʝʜʽ [1]. ɹײʣ ʪʝʭʥʦʣʦʛʠʷ ʘʜʘʤ ʙʝʪ-

ᴅʣʧʝʪʽʥ, ץʠʤʳʣ-ץʦʟסʘʣʳʩʳʥ, ʜʘʫʳʩʳʥ ʞᴅʥʝ ʢᴇʨʽʥʽʩʪʝʨʽʥ ʞʦסʘʨʳ ʜᴅʨʝʞʝʜʝ ʥʘץʪʳ 

ʝʪʽʧ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʩʦʣ ʘʨץʳʣʳ ʢᴇʨʝʨʤʝʥʜʝʨ װʰʽʥ ʰʳʥʘʡʳʣʳסʳʥ 

ʘʞʳʨʘʪʫ ץʠʳʥסʘ ʩʦסʘʜʳ. פʘʟʽʨʛʽ ʪʘשʜʘ ʙײʣ ʞʘʩʘʥʜʳ ʩʠʥʪʝʟ ʪʝʭʥʦʣʦʛʠʷʩʳ 

ʢᴇʧʰʽʣʽʢʢʝ ץʦʣʞʝʪʽʤʜʽ ʙʦʣʳʧ, ץʘʨʘʧʘʡʳʤ ץʦʣʜʘʥʫʰʳʣʘʨ AI ʙʘסʜʘʨʣʘʤʘʣʘʨʳ 

ʘʨץʳʣʳ deepfake ʙʝʡʥʝʣʝʨ ʞʘʩʘʧ, ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʝ ʞʘʨʠʷʣʘʡ ʘʣʘʜʳ. 

 ʠʥʪʝʨʥʝʪʽʥʜʝ deepfake ʪʝʭʥʦʣʦʛʠʷʩʳ שʘʟʽʨʛʽ ʢʝʟʜʝ ʙʽʨʥʝʰʝ ʝʣʜʝʨʜʽפ

ʘʨץʳʣʳ ʞʘʩʘʣסʘʥ ʞʘʣסʘʥ ʞʘשʘʣʳץ ʙʝʡʥʝʣʝʨʽʥʽש ʙʽʨʥʝʰʝ ʞʘסʜʘʡʳ ʪʽʨʢʝʣʜʽ, 

ʩʦʥʳש ʽʰʽʥʜʝ ʩʘʷʩʠ ʤʘʥʠʧʫʣʷʮʠʷ, ʞʘʣסʘʥ ʥʘʩʠʭʘʪ ʥʝʤʝʩʝ ץʘʨʞʳʣʳץ ʘʣʘʷץʪʳץ 
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ʙʘʨ. ɹײʣ ʦץʠסʘʣʘʨ ʩʝʥʽʤ ʜʘסʜʘʨʳʩʳʥ ʪʫʜʳʨʳʧ, ץʦסʘʤ ʤʝʥ ʞʫʨʥʘʣʠʩʪʠʢʘסʘ 

ʘʡʪʘʨʣʳץʪʘʡ ץʘʫʽʧ ʧʝʥ ʩʳʥ-ץʘʪʝʨ ᴅʢʝʣʝʜʽ. 

 ʳʟʜʳשʤʘ שʪʨʘʥʩʬʦʨʤʘʮʠʷʥʳ ץʩʪʘʥʜʘ ʞʫʨʥʘʣʠʩʪʠʢʘ ʮʠʬʨʣʳץʘʟʘפ

ʢʝʟʝשʽʥʜʝ ʪײʨ. ᴄʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘ, ʤʦʙʠʣʴʜʽʢ ʞʘשʘʣʳץ ץʦʩʳʤʰʘʣʘʨʳ ʞᴅʥʝ 

ʮʠʬʨʣʳץ ʞʘשʘʣʳץ ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʫʳʤʝʥ ʘץʧʘʨʘʪ ʪʘʨʘʪʫ 

ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ʢᴇʣʝʤʽ ʘʡʪʘʨʣʳץʪʘʡ ᴇʩʪʽ, ʙʽʨʘץ ʩʦʥʳʤʝʥ ץʘʪʘʨ deepfake 

ʙʝʡʥʝʣʝʨʽʥʽש ʪʘʨʘʣʫʳ ʜʘ ʢʝשʝʡʽʧ ʦʪʳʨ. ɹײʣ ץʦסʘʤʜʳץ ʘץʧʘʨʘʪʪʳש ʰʳʥʘʡʳʣʳסʳʥ 

ʙʘסʘʣʘʫסʘ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʜᴅʩʪװʨʣʽ ʤʝʜʠʘʥʳש çʩʘʧʘʣʳ ʘץʧʘʨʘʪ 

ʢᴇʟʽè ʨʝʪʽʥʜʝʛʽ ʤᴅʨʪʝʙʝʩʽʥ ʜʝ ʰʘʡץʘʪʘʜʳ. ʉʦʥʜʳץʪʘʥ, ʝʣʜʽש ʞʫʨʥʘʣʠʩʪʝʨʽ, 

ʘʢʘʜʝʤʠʷʣʳץ ʦʨʪʘ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʠʥʥʦʚʘʮʠʷʣʘʨ ʤʝʥ 

ʘץʧʘʨʘʪ ʰʳʥʘʡʳʣʳסʳ ʘʨʘʩʳʥʜʘסʳ ʪʝʧʝ-ʪʝשʜʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʰסײʳʣ 

 .ʘʞʝʪʪʽʣʽʢ ʩʝʟʽʥʝʜʽץ

2024 ʞʳʣʳ פʘʟʘץʩʪʘʥ װʢʽʤʝʪʽ ʩʪʨʘʪʝʛʠʷʣʳײץ ץʞʘʪ ï ç2024ï2029 ʞʳʣʜʘʨסʘ 

ʘʨʥʘʣסʘʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽ ʜʘʤʳʪʫ ʪײʞʳʨʳʤʜʘʤʘʩʳʥè ʞʘʨʠʷʣʘʜʳ, ʦʥʜʘ 

ʞʘʫʘʧʪʳ, ץʘʫʽʧʩʽʟ ʞᴅʥʝ ʨʝʪʪʝʣʝʪʽʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʵʢʦʞװʡʝʩʽʥ ײץʨʫ ʤʽʥʜʝʪʽ 

ʘʡץʳʥ ʢᴇʨʩʝʪʽʣʛʝʥ [2]. 

2025 ʞʳʣסʳ 29 ץʘʟʘʥʜʘ פʘʟʘץʩʪʘʥ ʇʘʨʣʘʤʝʥʪʽ çɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʪʫʨʘʣʳ 

ʟʘשè ʞʦʙʘʩʳʥ ʤʘײץʣʜʘʧ, ʦʥʳ ʇʨʝʟʠʜʝʥʪʢʝ ץʦʣ ץʦʶסʘ ʞʽʙʝʨʜʽ. ɾʦʙʘʜʘ 

ʩʠʥʪʝʪʠʢʘʣʳץ ʢʦʥʪʝʥʪʢʝ ʙʝʣʛʽ ץʦʶ, ʪᴅʫʝʢʝʣʜʽʣʽʢʪʽ ʞʽʢʪʝʫ ʞװʡʝʩʽʥ ʦʨʥʘʪʫ, 

ʞʦסʘʨʳ ʪᴅʫʝʢʝʣʜʽ ʞװʡʝʣʝʨʜʽ ץʦʣʜʘʥʫסʘ ʰʝʢʪʝʫ ץʦʶ, ʩʦʥʜʘʡ-ʘץ AI ʞװʡʝʩʽʥ 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש ʳץʪʠʤʘʣ ʟʠʷʥʜʳ ʘʣʜʳʥ ʘʣʫ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

ɹײʣ ʝʨʝʞʝʣʝʨ ʩʘʥʜʳץ ʤʝʜʠʘ ʘʰʳץʪʳסʳʥ ʘʨʪʪʳʨʫ, deepfake ʪʝʨʽʩ ץʦʣʜʘʥʫ 

ʪᴅʫʝʢʝʣʽʥ ʘʣʜʳʥ ʘʣʫ ʞᴅʥʝ ץʦסʘʤסʘ AI ʞʘʩʘסʘʥ ʢʦʥʪʝʥʪʪʽ ʘʥʳץʪʘʫ ʤʝʥ ץʘʜʘסʘʣʘʫ 

 AI ʝʢʽ שʩʪʘʥʥʳץʘʟʘפ ʣײʘʥ. ɹסʳʪʪʘʣסʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʙʘץ ʢʝʧʽʣʜʽʢʪʝʨʽʥ ץʪʳץʳץײץ

ʞʘץʪʳ ץʘʩʠʝʪʽ (ʠʥʥʦʚʘʮʠʷ ʞᴅʥʝ ʪᴅʫʝʢʝʣ) ʙʦʡʳʥʰʘ ʩʘʥʘʣʳ ʪװʩʽʥʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ [3]. 

ʄʝʤʣʝʢʝʪʪʽʢ ʟʘשʥʘʤʘʣʳץ ʥʝʛʽʟʽ ʙʽʨʪʽʥʜʝʧ ʞʝʪʽʣʜʽʨʽʣʝʪʽʥ ʞʘסʜʘʡʜʘ 

ʞʫʨʥʘʣʠʩʪʽʢ ײʡʳʤʜʘʨ AI ʪʝʭʥʦʣʦʛʠʷʩʳʥ ץʘʙʳʣʜʘʡ ʦʪʳʨʳʧ, ʞʘשʘ ʢᴅʩʽʙʠ 

ʤʽʥʜʝʪʪʝʨ ʤʝʥ ʵʪʠʢʘʣʳץ ʩʳʥ-ץʘʪʝʨʣʝʨʛʝ ʜʝ ʙʝʪ ʙײʨʫʳ ʪʠʽʩ: ʝʣ ʽʰʽʥʜʝʛʽ ʞʘשʘʣʳץ 

ʵʢʦʞװʡʝʩʽʥ ץʘʣʘʡ ʙʘʩץʘʨʫ ʢʝʨʝʢ? 

ʉʦסשʳ ʞʳʣʜʘʨʳ פʘʟʘץʩʪʘʥ ʞʫʨʥʘʣʠʩʪʠʢʘʩʳ deepfake ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש 

ʪᴅʫʝʢʝʣʽʥ ʪװʩʽʥʽʧ, ᴅʨʪװʨʣʽ ʙʘסʳʪʪʘ ᴅʨʝʢʝʪ ʝʪʽʧ ʢʝʣʝʜʽ. ʄʳʩʘʣʳ, ʤʝʜʠʘ deepfake 

ʙʝʡʥʝʣʝʨʜʽץ שʘʫʽʧʪʽʣʽʛʽʥ ʭʘʣʳץץʘ ʢᴇʨʩʝʪʫ, ʦʣʘʨʜʳ ʪʘʥʫ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʫ 

ʙʦʡʳʥʰʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɹʽʨʥʝʰʝ ʞʘשʘʣʳץ ʩʘʡʪʪʘʨʳ AI ʪʝʭʥʦʣʦʛʠʷʩʳʥ 

ʧʘʡʜʘʣʘʥʳʧ ʞʘʩʘʣסʘʥ ʪʝʣʝʬʦʥ ʘʣʘʷץʪʳסʳ ʩʠʷץʪʳ ץʳʣʤʳʩʪʳץ ᴅʨʝʢʝʪʪʝʨʜʽ 

ʭʘʙʘʨʣʘʧ, ʙʝʣʛʽʩʽʟ ʙʝʡʥʝʣʝʨ ʤʝʥ ץʦשʳʨʘʫʣʘʨסʘ ʩʘץ ʙʦʣʫʜʳ ʝʩʢʝʨʪʝʜʽ. ױʣʪʪʳץ 

ʜʝשʛʝʡʜʝʛʽ ʤʝʜʠʘ ʬʘʢʪʽʣʝʨʜʽ ʪʝʢʩʝʨʫ ʞᴅʥʝ ʪʘʥʳʤʜʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʘʨץʳʣʳ 

ʭʘʣʳץʪʳ ʩʠʥʪʝʪʠʢʘʣʳץ ʢʦʥʪʝʥʪʢʝ ץʘʨʩʳ ʩʝʟʽʤʪʘʣ ʝʪʫ, ʦʥʳש ʪᴅʫʝʢʝʣʽʥ ʞᴅʥʝ ʪʘʥʫ 

ʞʦʣʜʘʨʳʥ ʪװʩʽʥʜʽʨʫʜʝ [4]. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, פʘʟʘץʩʪʘʥ ʤʝʜʠʘ ʩʘʣʘʩʳ ʝʣʜʽש ʟʘשʥʘʤʘʣʳץ ʤᴅʩʝʣʝʣʝʨʽʥʝ 

 ʳסʥʘʤʘʩʳʥʜʘשʥʝʤʽ ʥʘʟʘʨ ʘʫʜʘʨʳʧ ʢʝʣʝʜʽ. ɹʽʨʥʝʰʝ ʥʝʛʽʟʛʽ ʤʝʜʠʘ AI ʟʘװ

ʞʘשʘʣʳץʪʘʨʜʳ, ʙʝʣʛʽ ץʦʶ ʤʽʥʜʝʪʪʝʨʽʥ, ʥʘʨʳץ ʤʝʭʘʥʠʟʤʜʝʨʽʥ ʞᴅʥʝ ʨʝʪʪʝʫ 

 ʘʨʫ ʩʘʣʘʩʳʥʜʘ ʞʫʨʥʘʣʠʩʪʠʢʘץʘʣʘʧ, ʢʦʥʪʝʥʪ ʪᴅʫʝʢʝʣʽʥ ʙʘʩסʘʜʘץ ʨʳʣʳʤʜʘʨʳʥײץ

ʤʝʥ ץʦסʘʤ ʘʨʘʩʳʥʜʘסʳ ʙʽʨʪײʪʘʩ ʪװʩʽʥʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʪʳʨʳʩʘʜʳ. 
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 ʘʨʫץʡʝʩʽʥ ʙʘʩװʵʢʦʞ ץʘʣʳשʩʪʘʥʜʘ AI ʞʘץʘʟʘפ ,ʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝפ

ʙʦʡʳʥʰʘ ʢʦʥʩʝʥʩʫʩ ʙʽʨʪʽʥʜʝʧ ץʘʣʳʧʪʘʩʫʜʘ. ʊײʨʘץʪʳ AI ʢʦʥʪʝʥʪʽʥ ʙʘʩץʘʨʫ 

ʞװʡʝʩʽʥ ײץʨʫʜʳש ʙʽʨʥʝʰʝ ʞʦʣʳ ײʩʳʥʳʣʘʜʳ: 

ɹʽʨʽʥʰʽʜʝʥ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʢʦʥʪʝʥʪʽʥʽש ʪʦʣʳץ ʙʘץʳʣʘʫ ʞװʡʝʩʽʥ ײץʨʫ 

 שʦʶè ʥʝʛʽʟʽʥʜʝ ʢʦʥʪʝʥʪʪʽץ ʢʦʥʪʝʥʪʢʝ ʙʝʣʛʽ ץʳ çʩʠʥʪʝʪʠʢʘʣʳסʦʣʜʘʥʳʩʪʘפ .ʘʞʝʪץ

ʰʳסʫ ʪʝʛʽ ʤʝʥ ᴇʟʛʝʨʽʩʪʝʨʽʥ ץʘʜʘסʘʣʘʡʪʳʥ ʞװʡʝ ʝʥʛʽʟʽʣʫʽ ʪʠʽʩ. פʘʟʘץʩʪʘʥ ʦʩʳ 

ʞװʡʝʥʽ ʜʘʤʳʪʫ װʰʽʥ ʞʝʨʛʽʣʽʢʪʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʢʦʤʧʘʥʠʷʣʘʨ ʤʝʥ 

ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʜʽש ʢװʰʽʥ ʧʘʡʜʘʣʘʥʳʧ, ʙʝʡʥʝ ʞᴅʥʝ ʩʫʨʝʪʪʝʨʜʽש ʞʘʩʘʣʫ, ᴇשʜʝʣʫ, 

ʪʘʨʘʣʫ ʢʝʟʝשʜʝʨʽʥ ʞʘʟʘʪʳʥ çAI ʢʦʥʪʝʥʪʽʥʽש ʩʘʥʜʳץ ʩʘʫʩʘץ ʽʟʜʝʨʽè ʞװʡʝʩʽʥ ײץʨʫʳ 

 ʘʥʘ ʝʤʝʩ, ʩʦʪ ʞᴅʥʝס ʧʘʨʘʪ ʢᴇʟʽʥ ʪʝʟ ʪʝʢʩʝʨʫʛʝץʣ ʪʝʢ ʞʫʨʥʘʣʠʩʪʝʨʛʝ ʘײʘʞʝʪ. ɹץ

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʩʳʥʫײ ʜᴅʣʝʣʜʝʨ ץʜʘʨʳʩʪʘʨʜʘ ʪʝʭʥʠʢʘʣʳסʜʘ ץʘʤʜʳסʦץ

ɽʢʽʥʰʽʜʝʥ, ʢᴇʧʪʽʣʜʽ ʬʘʢʪʯʝʢ ʧʣʘʪʬʦʨʤʘʩʳʥ ײץʨʫ ץʘʞʝʪ. פʘʟʘץʩʪʘʥʜʘ ʤʝʜʠʘ 

ʢᴇʧʪʽʣʜʽ, ᴅʩʽʨʝʩʝ ץʘʟʘץ ʞᴅʥʝ ʦʨʳʩ ʪʽʣʽʥʜʝʛʽ ʘץʧʘʨʘʪ ʢʝשʽʩʪʽʛʽʥʝ ʥʘʟʘʨ ʘʫʜʘʨסʘʥ 

ʞʘסʜʘʡʜʘ, ʢʨʦʩʩ ʪʽʣʜʽʢ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ ʬʘʢʪʯʝʢ ʞװʡʝʩʽ ᴅʟʽʨʣʝʫ ʤʘשʳʟʜʳ. ɹײʣ 

ʧʣʘʪʬʦʨʤʘ AI ʩʝʤʘʥʪʠʢʘʣʳץ ʪʘʣʜʘʫ, ʢʨʦʩʩ-ʪʽʣʜʽʢ ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳ ʞᴅʥʝ 

ʭʘʣʳץʪʳש ʭʘʙʘʨʣʘʫ ʤʝʭʘʥʠʟʤʜʝʨʽʥ ʙʽʨʽʢʪʽʨʽʧ, ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʙʽʨʥʝʰʝ 

ʪʽʣʜʝʛʽ ʢʦʥʪʝʥʪʪʽש ʰʳʥʘʡʳʣʳסʳʥ ʥʘץʪʳ ʫʘץʳʪʪʘ ʪʝʢʩʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʨʫײץ ʘʥʳʩ ʘʣʴʷʥʩʳʥסʦʨץ ʙʽʨʣʝʩʢʝʥ שʡʳʤʜʘʨʜʳײ ʰʽʥʰʽʜʝʥ, ʞʫʨʥʘʣʠʩʪʽʢת

 ץʣ ʘʣʴʷʥʩ ʥʝʛʽʟʛʽ ʤʝʜʠʘ, ʫʥʠʚʝʨʩʠʪʝʪʪʝʨ, ʪʝʭʥʦʣʦʛʠʷʣʳײʩʳʥʳʣʘʜʳ. ɹײ

ʢʦʤʧʘʥʠʷʣʘʨ ʞᴅʥʝ ʞʫʨʥʘʣʠʩʪʽʢ ץʘʫʳʤʜʘʩʪʳץʪʘʨʜʘʥ ʪײʨʳʧ, ʙʽʨʣʝʩʢʝʥ ʙʘץʳʣʘʫ 

ʞᴅʥʝ ץʦʨסʘʥʳʩ ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ɸʣʴʷʥʩ ʪᴇʨʪ ʙʘסʳʪʪʘ ʞײʤʳʩ ʽʩʪʝʡ 

ʘʣʘʜʳ: ʧʣʘʪʬʦʨʤʘʣʘʨʜʘ ʞʘʨʠʷʣʘʤʘʩ ʙײʨʳʥ ʢװʜʽʢ ʪʫʜʳʨʘʪʳʥ ʢʦʥʪʝʥʪʪʽ ʪʝʢʩʝʨʫ, 

ʭʘʣʳץץʘ ʢװʜʽʢ ʪʫʜʳʨʘʪʳʥ ʙʝʡʥʝʣʝʨʜʽ ʭʘʙʘʨʣʘʫ, ײʣʪʪʳץ ʜʝשʛʝʡʜʝ ʞʘʣסʘʥ 

ʙʝʡʥʝʣʝʨʜʽ ʘʥʳץʪʘʫ ʞᴅʥʝ ʽʟʜʝʫ ʞװʡʝʩʽʥ ײץʨʫ, ʩʦʥʜʘʡ-ʘץ ʪʘʨʘʣסʘʥ ʞʘʣסʘʥ 

ʘץʧʘʨʘʪʪʳ ʪʝʟ ʘʨʘʜʘ ʞʦץץʘ ʰʳסʘʨʘʪʳʥ ʰסײʳʣ ʞװʡʝʥʽ ײʡʳʤʜʘʩʪʳʨʫ. ɸʣʴʷʥʩʪʳש 

ʙʽʨʣʝʩʢʝʥ ᴅʨʝʢʝʪʽ deepfake ᴅʢʝʣʝʪʽʥ ʪᴅʫʝʢʝʣʜʽ ʪʠʽʤʜʽ ʪᴇʤʝʥʜʝʪʽʧ, ʭʘʣʳץץʘ ʩʝʥʽʤʜʽ 

ʘץʧʘʨʘʪʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

 ʩʪʘʥ ʤʝʥץʘʟʘפ ʜʘʤʫʳ שʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, deepfake ʪʝʭʥʦʣʦʛʠʷʩʳʥʳפ

ʙװʢʽʣ ᴅʣʝʤʜʝʛʽ ʞʫʨʥʘʣʠʩʪʠʢʘסʘ ʙײʨʳʥ-ʩʦשʜʳ ʙʦʣʤʘסʘʥ ʩʳʥ-ץʘʪʝʨʣʝʨʜʽ ʘʣʳʧ 

ʢʝʣʝʜʽ. ʆʣ ʰʳʥʘʡʳʣʳץ ʧʝʥ ʞʘʣסʘʥʜʳץ ʘʨʘʩʳʥʜʘסʳ ʰʝʢʘʨʘʥʳ ʙײʣʳסשʳʨ ʝʪʽʧ 

 ʳʥʘסʪʳʣʳץʨʘײʧʽʢʽʨ ʪ ץʘʤʜʳסʦץ ʩʝʥʽʤʜʽʣʽʛʽ ʤʝʥ שʪʘʨʜʳץʘʣʳשʦʡʤʘʡ, ʞʘץ ʘʥʘץ

ʪʽʢʝʣʝʡ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʳץ çʘץʧʘʨʘʪʪʳץ ʣʘʩʪʘʥʫʤʝʥè ʢװʨʝʩʫ 

 .ʪʘʣʜʘʫʳ ʞʝʪʢʽʣʽʢʩʽʟ שʪʳץʰʽʥ ʪʝʢ ʤʝʜʠʘ ᴇʟʽʥ-ᴇʟʽ ʨʝʪʪʝʫʽ ʥʝʤʝʩʝ ʭʘʣʳװ

 ʥʘʤʘʥʳ ʞʝʪʽʣʜʽʨʫ, AI ʪʘʥʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ ʞᴅʥʝשʩʪʘʥ ʟʘץʘʟʘפ

ʞʫʨʥʘʣʠʩʪʽʢ ʙʽʣʽʤ ʙʝʨʫʜʽ ʢװʰʝʡʪʫ ʘʨץʳʣʳ çʞʘʣסʘʥʜʳ ʘʣʜʳʥ ʘʣʫ ï ʞʘʣסʘʥʜʳ 

ʪʘʥʫ ï ʞʘʣסʘʥʜʳ ʙʘץʳʣʘʫè װʰʪʽʢ ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ ʦʪʳʨ. ɹײʣ ʢᴇʧץʘʙʘʪʪʳ 

ʪᴅʩʽʣ ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢ ʧʝʥ ʞʘשʘʣʳץʪʘʨʜʳש ʩʝʥʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝ 

ʞʘשʘ ʞʦʣ ʘʰʪʳ. 

ɼʝʛʝʥʤʝʥ, ʟʘש, ʪʝʭʥʦʣʦʛʠʷ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʙʽʨʣʝʩʢʝʥ ᴅʨʝʢʝʪ ʝʪʢʝʥʜʝ סʘʥʘ 

deepfake ʪʝʭʥʦʣʦʛʠʷʩʳ ᴅʣʝʫʝʪʪʽ ץʘʫʽʧʪʝʥ ʞʘשʘʣʳץ ʠʥʥʦʚʘʮʠʷʩʳʥ ʞᴅʥʝ ץʦסʘʤʜʳץ 

ʩʝʥʽʤʜʽʣʽʢʢʝ ײʤʪʳʣʘʪʳʥ ײץʨʘʣסʘ ʘʡʥʘʣʘ ʘʣʘʜʳ. ʉʘʷʩʘʪ, ʪʝʭʥʦʣʦʛʠʷ ʞᴅʥʝ ʩʘʣʘʣʳץ 

ʪᴅʞʽʨʠʙʝ ʜʘʤʳסʘʥ ʩʘʡʳʥ פʘʟʘץʩʪʘʥ ʞʘשʘʣʳץ ʵʢʦʞװʡʝʩʽ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʤװʤʢʽʥʜʽʢʪʝʨ ʤʝʥ ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʙʽʨʜʝʡ ʝʩʢʝʨʝʪʽʥ ʪײʨʘץʪʳ ʙʘʩץʘʨʫ 

ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ, ʙײʣ ʞʘᴃʘʥʜʳץ ʞʫʨʥʘʣʠʩʪʠʢʘסʘ װʣʛʽ ʙʦʣʘ ʘʣʘʜʳ. 
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RESEARCH ON THE GOVERNANCE OF UNIVERSITY 
ONLINE PUBLIC OPINION EVENTS FROM THE PERSPECTIVE 
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With the widespread use of social media, the handling of sudden online public 

opinion incidents in universities has become an emerging topic in journalism, which 

poses risks to campus stability and the credibility of related institutions. Current 

capabilities of universities in managing online public opinion have many shortcomings, 

and there is an urgent need to analyze the nature and evolution patterns of university 

emergencies and propose effective governance strategies. This study takes a sudden 

online public opinion incident at a university in Jiangxi as a case, analyzes the problems 

and causes in managing the situation, and puts forward targeted recommendations, 

aiming to provide theoretical support and practical advice for universities and other 

public institutions to better respond to online public opinion.  

Keywords: news communication, universities, online public opinion, governance, 

event. 

 

 

Introduction. 

In the information age of the 21st century, the development of network technology 

has greatly changed the way information is disseminated and the mode of social 

interaction. With the rise of social media and online platforms, the speed and reach of 

information dissemination have reached unprecedented levels, making it possible for 

any sudden event to quickly attract widespread social attention and discussion. Against 

this background, universities, as an important part of society, have faced unprecedented 

challenges in responding to sudden events. In particular, under the amplifying effect of 

online public opinion, even a seemingly minor incident can quickly evolve into a far-

reaching public crisis. Universities, as important venues for nurturing talent and 

promoting technological innovation, have increasingly strengthened social functions. 

However, while enjoying social resources and attention, they also face the impact of 

sudden incidents. In June 2023, a food safety online public opinion incident at a 
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university in Jiangxi is a typical example. This study aims to conduct an in-depth 

analysis of the food safety incident at the Jiangxi university, identify the shortcomings 

in the university's governance of online public opinion, summarize the lessons and 

experiences of universities in crisis management, and explore strategies for universities 

in coping with online public opinion crises. It provides a reference for universities in 

crisis management and public opinion governance and offers case experience to help 

local governments and other public sectors better perform their duties, and more fully 

understand and respond to online public opinion. 

Literature Review. 

Scholarly discussion of public opinion has a long history, with its research roots 

primarily in the fields of political science and public administration. With the advent 

of the internet era, academia began to adopt a dual perspective of communication 

studies and sociology, conducting richer and more diverse explorations of online public 

opinion. In the West, the modern connotation of public opinion is closely linked with 

the widespread dissemination and deep influence of democratic thought. As early as 

the 17th century, the British political philosopher John Locke, in his work ñTwo 

Treatises of Governmentò, discussed the judgments of the public alongside divine law 

and human law, proposing the view that ñdemocracy is the opinion of the peopleò [1]. 

By the 18th century, French Enlightenment thinker Jean-Jacques Rousseau, in ñThe 

Social Contractò, first introduced the concept of ñPublic Opinionò, arguing that public 

opinion is the product of rational expression, aimed at protecting and maintaining the 

common interests of the majority of citizens [2]. The renowned American political 

commentator Walter Lippmann, in his groundbreaking work ñPublic Opinionò, defined 

public opinion as the images in people's minds, relating to the relationships between 

individuals, others, and their needs and intentions [3]. British philosopher Herbert 

Spencer, when analyzing the potential negative effects of freedom of opinion, 

emphasized that freedom of opinion itself is not a fault, but rather it is the abnormal 

state of national politics that leads to the emergence of harmful speech [4]. German 

classical philosopher and political theorist Hegel also studied the nature and influence 

of public opinion, asserting that in any era, public opinion, as a means for people to 

express their will, can become a force that shakes the world [5]. Marx and Engels 

described public opinion as an intangible spiritual force that influences everyone's life, 

using terms like ñhonor tribunalò, ñcourt of criticismò, and ñappeal to public judgmentò 

[6]. 

Regarding the definition and function of online public opinion, scholars have also 

conducted extensive and in-depth research. Manuel Castells believes that the 

information technology revolution is reshaping contemporary society and that online 

society, as a new social form and model, has a positive impact on social life through 

online public opinion [7]. However, Cass Sunstein, in ñRepublic.comò, pointed out that 

due to limitations in the public's cultural level, when faced with complex online issues, 

topics of common concern may be ignored, leading to an information narrowing effect 

that can cause social fragmentation and hinder the democratic process [8]. Stanley 

Baran and Dennis Davis emphasize the need for specialized institutions to protect the 

public from the impact of negative opinion, in order to maintain social order stability 
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[9]. At the same time, many Western scholars, through analyzing the development of 

information technology and rapidly changing social relations, have further studied 

online public opinion and delved into the political rights of citizens in the process of 

public opinion participation. Stanley Baran and Dennis Davis recognize that social 

media, as a new form of social narrative, is closely intertwined with democratic 

politics, and only by deeply understanding its expression in the political context can 

one gain a more profound insight into it [10]. 

Moreover, the academic community has also focused on strategies and methods 

for guiding online public opinion. Scholars believe that when guiding online public 

opinion, the government should adopt an open and transparent attitude, actively listen 

to the public's voice, and respect the existence of differing opinions. At the same time, 

the government should use scientific and reasonable means to guide online public 

opinion toward positive and healthy directions, preventing the online space from 

becoming a breeding ground for negative emotions and extreme views. The 

government should also strengthen the supervision of online public opinion, promptly 

identify and correct misinformation, prevent the spread of false information, and 

maintain the order and stability of the online space. In addition, the government should 

enhance cooperation with the media and social organizations to jointly build a healthy 

and orderly online public opinion environment, promoting social harmony and 

progress. 

Research Methods. 

This study employs a literature review method, which provides a theoretical basis 

and knowledge framework for the research by systematically consulting and analyzing 

existing academic achievements. This paper collects and organizes relevant literature 

on university emergencies and online public opinion management from databases such 

as Scopus and Web of Science, thereby clarifying the basic concepts of emergencies 

and online public opinion. Using theories such as the risk lifecycle theory and the 4R 

crisis management theory, the study defines the approaches and methods for managing 

online public opinion during university emergencies. Overall, the literature review lays 

the foundation for the analysis of issues and causes in subsequent case studies. 

The case study method involves in-depth analysis of typical events to summarize 

patterns and propose solutions. This paper selects a food safety incident at a certain 

college in Jiangxi as the research subject due to its high public attention, long duration, 

and representative improper response by the school. On one hand, the study details the 

event timeline and, by applying the crisis lifecycle theory, analyzes the school's wrong 

decisions during the latent and growth stages of public opinion, as well as the public 

opinion reversal after the intervention of a provincial investigation team during the 

mature stage. Using statistical data such as the number of posts on Weibo, a public 

opinion heat curve was plotted and compared with general public opinion event trends, 

thereby revealing the problems and causes in the school's management of online 

emergency events and proposing targeted improvement strategies, providing 

theoretical guidance and practical reference for handling similar events. 

Results. 

1. Development cycle of the crisis event.  
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On June 1, 2023, a student at a certain college in Jiangxi discovered a black 

foreign object in their meal at the cafeteria, suspected to be a rat's head. 

On June 2, 2023, Nanchang Jinghe Catering Management Co., Ltd., the catering 

company suspected to be involved with the canteen in question, stated externally that 

it had noticed the content of the video and promised to conduct an investigation and 

verification.  

On June 3, 2023, a certain college in Jiangxi issued a ñSituation Reportò through 

its official Weibo account, claiming that after comparison by the persons involved and 

their classmates, it was confirmed that the 'foreign object' was a duck neck, not a rat's 

head. At the same time, Jiang Xiexue, director of the Changdong Branch of the 

Nanchang High-Tech Zone Market Supervision Administration, also stated externally 

that law enforcement officers, after on-site investigation and comparison, confirmed 

that the foreign object was a duck neck.  

On June 6, 2023, Nanchang Jinghe Catering Management Co., Ltd. issued a 

statement claiming that the canteen involved had no relation to their company.  

On June 7, 2023, the Jiangxi Provincial Department of Education stated that it 

had intervened in the investigation.  

On June 8, 2023, students from Jiangxi Vocational and Technical College 

reported again that they found large caterpillars in the food, further heightening public 

concern about the school's food safety.  

On June 10, 2023, the Jiangxi Provincial Department of Education, the Public 

Security Department, the State-owned Assets Supervision and Administration 

Commission, and the Market Supervision Administration jointly established an 

investigation team to conduct an in-depth investigation of the incident and promised to 

promptly release the results to the public.  

On June 17, 2023, the joint investigation team confirmed that the foreign object 

in the meal was a rat's head. The Changdong Branch of the Nanchang High-Tech Zone 

Market Supervision Administration and the Jiangxi college had issued the incorrect 

conclusion of 'duck neck' due to not properly investigating and collecting evidence. 

The investigation determined that the Jiangxi college bore primary responsibility for 

the incident, the company involved bore direct responsibility, and the Market 

Supervision Administration bore supervisory responsibility. The Nanchang Municipal 

Market Supervision Administration revoked the food business license of the canteen 

involved and imposed the maximum penalties on the company involved and its legal 

representative. 

2. Development Cycle of Online Public Opinion. 

On June 1, 2023, a certain college in Jiangxi discovered a student who resembled 

a mouse head uploading a video online. The video began circulating on the internet, 

attracting some public attention and concern. However, by June 2, the number of 

related posts and their popularity on Weibo remained low, and the incident had not 

sparked widespread public discussion. 

On June 3, although both the school and the Market Supervision Administration 

publicly stated that the foreign object was a duck neck, the public opinion did not 

subside. Instead, it triggered more questions and discussions. Many netizens and media 



·͡·ͣ ͣ ͔ͤ ͋ͣ͜͜͡ ͔͋ͪͯ͒͜ ͒͊ͣ·ͭͯ͒·  ͋͊ͫ·ͣ ͋͊ ·ͭͭ͊ͪ· 

63 

outlets expressed doubts about the conclusions of the school and the Market 

Supervision Administration, suspecting that the truth might be covered up. The 

keyword ñJiangxi College Food Safety Incidentò quickly started trending, and online 

public opinion reached its peak. From June 4 to June 7, the proportion of negative 

sentiment in related Weibo posts exceeded 60% for four consecutive days.On June 8 

and 10, as students again discovered food safety issues and a high-level joint 

investigation team was established in Jiangxi Province, public concern about the 

schoolôs food safety issues was repeatedly triggered, and online public opinion 

experienced two minor rebounds against the trend. 

On June 17, the joint investigation team confirmed that the foreign object in the 

meals was a mouse head, verifying that the previous investigation conclusion was 

wrong, and public attention reached its peak. After that, the heat of related public 

opinion began to decline. 

 

3. Trend of Public Opinion Evolution. 

 

 
 

Figure 1. Daily Number of Original Weibo Posts on Food Safety Incidents at a College in 

Jiangxi. 

 

Within the scope of sociological research, the dynamics of public opinion on 

events that attract widespread attention follow the principle of a life cycle, which 

encompasses two aspects: the life cycle nature of public opinion ï any event that gains 

wide public attention sees its public opinion follow a natural process from initiation to 

eventual decline, reflecting the lifecycle characteristics of public opinion; and the 

stage-based law of opinion evolution ï public opinion on high-profile events is not 

static but can be divided into a series of closely connected stages, which progress in a 

certain logical order, demonstrating regular patterns in the development of public 

opinion. According to the life cycle theory, these stages are classified as: latent period, 

growth period, maturity period, and decline period. This study explores the 

mechanisms of public opinion through original Weibo posts, using the daily number of 
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original Weibo posts related to a food safety incident at a college in Jiangxi as the 

benchmark. Original Weibo posts more accurately reflect the true emotions of the 

public during sudden events and are suitable as data indicators for analyzing changes 

in public opinion; additionally, original Weibo posts are usually directly published by 

users, with content closer to personal viewpoints or emotional expression, and are less 

affected by the 'spiral of silence' effect in reposting behavior. Reposted content may 

include repeated or overlapping dissemination paths, whereas original posts, as 

information sources, possess higher informational density and uniqueness. 

 
Table 1. Stages of Public Opinion on Food Safety Incidents at a College in Jiangxi. 

 

 Stage 

Average daily 

number of 

Weibo posts 

Trend 

2023-06-01 

to 

2023-06-02 

Incubation 

period 

100 

strip 

Students discovered foreign objects and shared 

them online. There are individual reports and 

discussions within a small range, but it has not yet 

attracted widespread attention. At this stage, the 

incident has just begun to catch the attention of a 

few people. Public opinion is in its initial stage, with 

low attention, which is an early warning sign of a 

crisis. 

2023-06-03 

to 

2023-06-06 

Growth 

phase 
100-200strip 

The school authorities and the Market Supervision 

Administration responded that the foreign object 

was a duck neck, but the public expressed doubt and 

dissatisfaction with this response. At this stage, 

public opinion began to ferment, the incident 

gradually became known to more people, 

discussions clearly increased, the media and the 

public started to pay attention to the incident, and 

various speculations and discussions began to 

emerge, forming the first peak of public opinion. 

2023-06-07 

to 

2023-06-17 

Maturity 

stage 
More than 200 

The involvement of the Jiangxi provincial joint 

investigation team and the final confirmation that 

the foreign object was a rat's head have caused 

widespread shock and discussion among netizens. 

Public opinion has remained highly heated, 

especially peaking on June 17, when discussions 

reached a climax and had widespread impact. This 

marks the peak of the current crisis, and the incident 

has become the focus of public and media attention. 

2023-06-18 

to 

2023-06-30 

Decline 

phase 
100 strip 

Public attention is gradually declining, discussions 

are decreasing step by step, and the event is 

gradually fading from public view, entering the final 

stage of public opinion. At this stage, as time passes 

and no new information emerges, public attention 

begins to wane. The information during this phase 

focuses on follow-up handling and accountability 



·͡·ͣ ͣ ͔ͤ ͋ͣ͜͜͡ ͔͋ͪͯ͒͜ ͒͊ͣ·ͭͯ͒·  ͋͊ͫ·ͣ ͋͊ ·ͭͭ͊ͪ· 

65 

for the event. Although there are still discussions, 

overall public opinion is beginning to calm down. 

 

Discussion. 

Analyzing the crisis incident and the development cycle of online public opinion, 

the food safety incident at a certain college in Jiangxi shows many ñanomaliesò in the 

evolution trend curve compared to typical online public opinion events. The term 

ñanomalyò refers to the fact that the heat curve of this case did not follow the general 

lifecycle curve of a crisis, showing abnormal differences in terms of cycle length, curve 

slope, peak height, and the number of peaks. The online public opinion event at this 

college in Jiangxi exhibited the following key ñanomaliesò: 

First, the latent period was short, the growth rate of popularity in the growth 

period was fast, and the event spread rapidly. Second, the maturity period lasted a long 

time, with frequent peak occurrences. Third, the decline period did not show a 

sustained decrease in popularity, resulting in a reversal and an ñabnormalò secondary 

outbreak of online public opinion, with long-term and far-reaching subsequent effects. 

Based on the above ñanomalousò popularity performance of the food safety 

incident at this college in Jiangxi, the following issues in public opinion management 

of the involved college and related units can be observed:  

(1) Lagging crisis response mechanism. In the food safety incident at this college, 

the initial response by the university and the market supervision bureau was a crucial 

part of the entire public opinion handling process. During the early rapid response 

stage, upon discovering foreign objects, the university chose to issue a notice to try to 

calm the situation rather than immediately initiating an investigation, neglecting the 

severity of the incident and the public's high concern over food safety. The market 

supervision department intervened slowly (complaint on June 3, investigation results 

announced on June 17), and this imperfect handling mechanism led to subsequent 

processing being passive. 

(2) Improper handling of public opinion. After the incident escalated, the college 

took measures to control public opinion, such as requiring students to change their 

statements or organizing personnel to post uniform commentary online (students 

reported being asked to delete online p..hotos). In the public's view, such practices not 

only failed to cover up the problem but also highlighted the college's attitude of evading 

responsibility. Using suppressive measures like ñdeleting posts + closing the schoolò 

and not establishing a spokesperson system led to confusion with multiple sources of 

information (contradictory statements from the cafeteria contractor, the school, and the 

market supervision bureau). 

(3) Serious lack of accountability. The school management did not activate the 

major public opinion emergency plan (only fully cooperating after the provincial 
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investigation team was formed). During the incident handling process, problems with 

the college's resource allocation and decision-making procedures in crisis management 

were fully exposed. The crisis management process lacked effective stakeholder 

participation and coordination mechanisms. The students, faculty and staff, parents, 

and the broader public involved were all directly or indirectly affected by the handling 

of the incident. 

Conclusion. 

This paper selects the food safety public opinion incident of a university in Jiangxi 

as a typical case, and points out the problems existing in the online public opinion 

governance of the university involved in the food safety incident of a college in Jiangxi 

by elaborating on the beginning and end of the incident and the various online public 

opinion management measures taken by the school. Therefore, this paper suggests that 

colleges and universities should learn from the lessons of this incident. 

First, university management should establish the awareness that 'risk is 

responsibility' and adopt a modern governance approach to online public opinion. 

University leaders must fully recognize the impact of online public opinion on the 

university's image and social stability, understanding that the best crisis management 

is to prevent crises from occurring while enhancing a sense of responsibility and 

mission. Through regular ideological and political education and training, the 

leadership team should develop a correct understanding of public opinion and clarify 

their responsibilities and tasks in responding to it. Renowned crisis management expert 

Norman Augustine believes that 'prevention is the most cost-effective and simplest way 

to control a crisis.' 

Second, establish a system to hold management accountable for public opinion, 

building a solid foundation of long-term trust. In a food safety incident at a certain 

college in Jiangxi, nationwide, long-standing and widespread public trust incidents 

involving universities eroded peopleôs confidence in the universities involved. This 

turned a simple food safety issue into a heated topic exploring university management 

'insider information' and sharp conflicts between authorities and the public, which was 

one of the key reasons the incident escalated. To fundamentally reduce similar risks, 

universities need to make full use of new media during the latency period of online 

public opinion, proactively promote and improve their image in the publicôs mind, and 

build a solid foundation of trust. 

Third, design a hierarchical, full-process public opinion management system to 

achieve normalized governance of public opinion. Universities should design a 

hierarchical, full-process public opinion management system and implement 

normalized governance by integrating public opinion management into every link of 

daily work, forming a closed-loop system from information capture, hierarchical 

evaluation, dynamic response, to long-term remediation. A university-level public 

opinion monitoring center should be established with the IT department at its core, 

integrating data interfaces from the Propaganda Department, Student Affairs Office, 

Security Office, and other functional departments. Using big data technology, 

platforms such as Weibo, WeChat, Zhihu, and campus forums should be scanned 

around the clock, focusing on high-frequency topics like food safety, campus security, 



·͡·ͣ ͣ ͔ͤ ͋ͣ͜͜͡ ͔͋ͪͯ͒͜ ͒͊ͣ·ͭͯ͒·  ͋͊ͫ·ͣ ͋͊ ·ͭͭ͊ͪ· 

67 

teaching management, and the rights and interests of teachers and students. By setting 

up a keyword database, precise data capture can be achieved, while also connecting 

with internal data sources such as cafeteria monitoring systems and student complaint 

platforms to ensure the reliability of cross-referenced information. 
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ʊ.ʉ. ʄʘץʩײʪ  
ʄʘʛʠʩʪʨʘʥʪ, ʃ.ʅ. ɻʫʤʠʣʝʚ ʘʪʳʥʜʘϤʳ ɽϯʋ, ɸʩʪʘʥʘ Ϩ. 

 

 

ʄʘץʘʣʘʜʘ ʞʘᴃʘʥʜʘʥʫ ʞʘסʜʘʡʳʥʜʘ ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥʳש ʨᴇʣʽ ʤʝʥ ʦʥʳש 

 ʳסʩʪʘʥʜʘץʘʟʘפ .ʘʨʘʩʪʳʨʳʣʜʳץ ʳʟʳשʳ ʤʘסʪʘʫʜʘץʪʘʨʜʳ ʩʘץʥʜʳʣʳײץ ץʣʪʪʳײ

ʦʪʙʘʩʳʣʳץ ʩʘʷʩʘʪʪʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳ, ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫ ʪʝʪʽʢʪʝʨʽ ʞᴅʥʝ 

ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨ ʪʘʣʜʘʥʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʜʝʤʦʛʨʘʬʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʤʝʥ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ץʘʟʽʨʛʽ 

ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥʳש ʘʭʫʘʣʳ ʩʠʧʘʪʪʘʣʳʧ, ʘʞʳʨʘʩʫ ʜʝשʛʝʡʽʥʽש ᴇʩʫʽ, ʪʦʣʳץ ʝʤʝʩ 

ʦʪʙʘʩʳʣʘʨʜʳש ʢᴇʙʝʶʽ ʞᴅʥʝ ʙʘʣʘ ʪʫʫ ʢᴇʨʩʝʪʢʽʰʽʥʽש ʪᴇʤʝʥʜʝʫʽ ʩʠʷץʪʳ ᴇʟʝʢʪʽ 

ʤᴅʩʝʣʝʣʝʨ ʘʡץʳʥʜʘʣʜʳ. ʄʘץʘʣʘʜʘ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳש ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘשʳʟʳ 

ʘʪʘʧ ᴇʪʽʣʽʧ, ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨʜʳ ʩʘץʪʘʡ ʦʪʳʨʳʧ, ʦʪʙʘʩʳʥ ץʦʣʜʘʫ ʤʝʥ 

ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʢʝʰʝʥʜʽ ʰʘʨʘʣʘʨʜʳץ שʘʞʝʪʪʽʣʽʛʽ ʥʝʛʽʟʜʝʣʜʽ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳ, ʦʪʙʘʩʳʣʳץ ʩʘʷʩʘʪ, ʞʘᴃʘʥʜʘʥʫ, ײʣʪʪʳץ 

 .ʦʣʜʘʫ, ʘʥʘ ʤʝʥ ʙʘʣʘץ ,ʪʘʨ, ʜʝʤʦʛʨʘʬʠʷ, ʘʞʳʨʘʩʫץʥʜʳʣʳײץ

 

 

ɾʘᴃʘʥʜʘʥʫ ʜᴅʫʽʨʽʥʜʝ ץʦסʘʤ ᴇʤʽʨʽʥʽש ʙʘʨʣʳץ ʩʘʣʘʩʳ ᴇʟʛʝʨʽʩʪʝʨʛʝ ײʰʳʨʘʧ 

ʦʪʳʨ. ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳ, ʭʘʣʳץʘʨʘʣʳץ ʢᴇʰʽ-ץʦʥ, 

ʤᴅʜʝʥʠʝʪʪʝʨʜʽש ʪʦסʳʩʫʳ ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨסʘ ʜʘ ʳץʧʘʣ ʝʪʫʜʝ. ɹײʣ װʜʝʨʽʩʪʝʨ 

ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥʘ ᴅʩʝʨ ʝʪʽʧ, ʜᴅʩʪװʨʣʽ ײץʥʜʳʣʳץʪʘʨʜʳש ᴅʣʩʽʨʝʫʽʥʝ ᴅʢʝʣʫʽ 

ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ ʦʪʙʘʩʳʥ ץʦʣʜʘʫ ï ʤʝʤʣʝʢʝʪʪʽש ʩʪʨʘʪʝʛʠʷʣʳץ ʤʽʥʜʝʪʪʝʨʽʥʽש 

ʙʽʨʽ. פʘʟʘץʩʪʘʥʜʘ ʦʪʙʘʩʳ ʩʘʷʩʘʪʳ ײʣʪʪʳץ ʙʽʨʝʛʝʡʣʽʢʪʽ ʩʘץʪʘʫʤʝʥ, ʘʥʘ ʤʝʥ ʙʘʣʘʥʳ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʫʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳץ ʪʳץʪʳʣʳץʨʘײʘʫʤʝʥ, ᴅʣʝʫʤʝʪʪʽʢ ʪסʦʨץ

ɾʘᴃʘʥʜʘʥʫʜʳש ʟʘʤʘʥʳʥʜʘ ץʦסʘʤʜʘסʳ ʞᴅʥʝ ʞʘʩʪʘʨ ʘʨʘʩʳʥʜʘסʳ ʩʝʨʧʽʥʜʽ 

ᴇʟʛʝʨʽʩʪʝʨʛʝ ץʘʨʘʤʘʩʪʘʥ, ʦʪʙʘʩʳ ץʦסʘʤʥʳײץ שʥʜʳʣʳץʪʘʨʳʥ ʢᴇʨʩʝʪʝʪʽʥ ʽʨʛʝʣʽ 

ʤʝʤʣʝʢʝʪʪʽʢ ʠʥʩʪʠʪʫʪ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. ʄʝʤʣʝʢʝʪ ᴅʣʝʫʤʝʪʪʽʢ ʙʦʣʫסʘ ײʤʪʳʣʳʧ, 

ʘʥʘ, ʙʘʣʘ ʞᴅʥʝ ᴅʢʝ ʙʦʣʫʜʳ ץʦʨסʘʫʜʳ, ʩʦʥʜʘʡ-ʘץ ʦʪʙʘʩʳʣʘʨʜʳ ʞʘʥ-ʞʘץʪʳ 

  .ʦʷʜʳץ ʘסʦʣʜʘʫʜʳ ʙʽʨʽʥʰʽ ʦʨʳʥץ

ʇʨʝʟʠʜʝʥʪʪʽש ʩʘʷʩʠ ʢᴇʟץʘʨʘʩʳʥʳש ʘʨץʘʩʳʥʜʘ פʘʟʘץʩʪʘʥʜʘ ʦʪʙʘʩʳʥ, 

ᴅʡʝʣʜʝʨʜʽ ץʦʣʜʘʫסʘ ʞᴅʥʝ ʙʘʣʘʣʘʨʜʳץײץ שʳץʪʘʨʳʥ ץʦʨסʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ʞᴅʥʝ ʩʘʷʩʠ ʪʝʪʽʢʪʝʨ ץʘʣʳʧʪʘʩʪʳ. פʦסʘʤ ʘʥʘ ʙʦʣʫʜʳ 

ʙʘסʘʣʘʫסʘ, ʜʝʥʽ ʩʘʫ ʙʘʣʘʣʘʨʜʳש ʜװʥʠʝʛʝ ʢʝʣʫʽʥʝ ʳץʧʘʣ ʝʪʫʛʝ, ʦʪʙʘʩʳʣʳץ 

ʜᴅʩʪװʨʣʝʨʜʽ ʜʘʤʳʪʫסʘ, ʙʘʣʘʣʘʨʜʳ ʘʜʘʤʛʝʨʰʽʣʽʢ ʨʫʭʳʥʜʘ ʪᴅʨʙʠʝʣʝʫʛʝ, ʩʦʥʜʘʡ-ʘץ 

ʤʝʤʣʝʢʝʪʪʽʣʽʢʪʽש ʥʝʛʽʟʽ ʨʝʪʽʥʜʝ ʥʝʢʝ ʤʝʥ ʦʪʙʘʩʳʥ ʥʳסʘʡʪʫסʘ ʘʨʥʘʣסʘʥ. 
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 שʩʘʷʩʘʪ ᴅʣʝʫʤʝʪʪʽʢ ʩʘʷʩʘʪʪʳ ץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʦʪʙʘʩʳʣʳץʘʟʘפ

ʥʝʛʽʟʛʽ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [1]. ʆʣ ץʦסʘʤʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥ 

 ʘʨʘʜʳ. ʄʝʤʣʝʢʝʪ ʦʪʙʘʩʳʥ ᴅʣʝʫʤʝʪʪʽʢ ʠʥʩʪʠʪʫʪץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝ ʝʨʝʢʰʝ ʨᴇʣ ʘʪץ

ʨʝʪʽʥʜʝ ץʦʨסʘʫסʘ, ץʦʣʜʘʫסʘ ʞᴅʥʝ ʥʳסʘʡʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʢʝʰʝʥʜʽ ʰʘʨʘʣʘʨʜʳ 

ʞװʟʝʛʝ ʘʩʳʨʘʜʳ. ɾʘᴃʘʥʜʘʥʫ ʦʪʙʘʩʳʣʳײץ ץʥʜʳʣʳץʪʘʨסʘ ʝʢʽʞʘץʪʳ ᴅʩʝʨ ʝʪʝʜʽ. ɹʽʨ 

ʞʘסʳʥʘʥ, ʭʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝ, ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ 

ʤװʤʢʽʥʜʽʢʪʝʨʽ ʢʝשʝʡʜʽ. ɽʢʽʥʰʽ ʞʘסʳʥʘʥ, ʙʘʪʳʩʪʳץ ᴇʤʽʨ ʩʘʣʪʳ ʤʝʥ 

ʠʥʜʠʚʠʜʫʘʣʠʟʤʥʽש ʢװʰʝʶʽ ʜᴅʩʪװʨʣʽ ʦʪʙʘʩʳʣʳװ ץʣʛʽʣʝʨʜʽ ᴅʣʩʽʨʝʪʝʜʽ. פʘʟʘץʩʪʘʥ 

 ,שᴇʩʽʤʥʽ ץʘʫʽʧʩʽʟʜʽʢ ʤᴅʩʝʣʝʩʽ. ʉʝʙʝʙʽ ʦʪʙʘʩʳ ï ʜʝʤʦʛʨʘʬʠʷʣʳץ ץʣʪʪʳײ ʣ ïײʰʽʥ ʙװ

ᴅʣʝʫʤʝʪʪʽʢ ʪײʨʘץʪʳʣʳץʪʳש ʞᴅʥʝ ʤᴅʜʝʥʠ ײץʥʜʳʣʳץʪʘʨʜʳש ʙʘʩʪʳ ʪʽʨʝʛʽ.  

ʆʪʙʘʩʳʣʳץ ʩʘʷʩʘʪʪʳש ʙʘʩʪʳ ʤʘץʩʘʪʳ ï ʦʪʙʘʩʳʥʳש ʙʝʨʽʢ ʽʨʛʝʪʘʩʳʥ 

 ץʩʘʨʪʫ, ʩʦʥʜʘʡ-ʘץʜʘʡʳʥ ʞʘסʞʘ ץᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳ שʘʣʳʧʪʘʩʪʳʨʫ, ʦʥʳץ

ʘʥʘʣʳץʪʳ, ᴅʢʝʣʽʢ ʧʝʥ ʙʘʣʘʣʳץʪʳ ץʦʨסʘʫ. ɹײʣ ʩʘʷʩʘʪ ʘʷʩʳʥʜʘ ʤʝʤʣʝʢʝʪ 

ʘʟʘʤʘʪʪʘʨסʘ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ, ʙʽʣʽʤ ʙʝʨʫ, ʤᴅʜʝʥʠ ʜʘʤʫ ʞᴅʥʝ ʨʫʭʘʥʠ-

ʘʜʘʤʛʝʨʰʽʣʽʢ ʪײʨסʳʜʘʥ ץʦʣʘʡʣʳ ʞʘסʜʘʡ ʞʘʩʘʫסʘ ײʤʪʳʣʘʜʳ. 

ɾʘᴃʘʥʜʘʥʫ ï ᴅʣʝʤʜʝʛʽ ʵʢʦʥʦʤʠʢʘʣʳץ, ʤᴅʜʝʥʠ, ʩʘʷʩʠ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ 

ʢʝשʽʩʪʽʢʪʝʨʜʽש ʜʘʤʫʳ ʞᴅʥʝ ʢװʰʝʶʽ [2]. ɹײʣ װʜʝʨʽʩ ץʦסʘʤʥʳש ʙʘʨʣʳץ ʩʘʣʘʩʳʥʘ 

ᴅʩʝʨʽʥ ʪʠʛʽʟʫʜʝ, ʩʦʥʳש ʽʰʽʥʜʝ ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ʳץʧʘʣʳ ʪʠʽʧ 

ʞʘʪʳʨ. פʘʟʽʨʛʽ ʞʘᴃʘʥʜʘʥʫ ʞʘסʜʘʡʳʥʜʘ ʦʪʙʘʩʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨ 

ʙʽʨʥʝʰʝʫ: 

ʕʢʦʥʦʤʠʢʘʣʳϨ ʬʘʢʪʦʨʳ: 

- ʝשʙʝʢ ʥʘʨʳסʳʥʳש ᴇʟʛʝʨʫʽ ï ʭʘʣʳץʘʨʘʣʳץ ʝשʙʝʢ ʤʠʛʨʘʮʠʷʩʳ ʢװʰʝʡʜʽ, 

ʞײʤʳʩʩʳʟʜʳץ ʩʘʥʳ ʘʨʪʪʳ, ʠʥʬʣʷʮʠʷ ʜʝשʛʝʡʽʥʽש ᴇʩʫʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʘʪʘ-

ʘʥʘʣʘʨʜʳש ᴇʟ ʦʪʙʘʩʳʥʘ ʪײʨʘץʪʳ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʜʘʡ ʞʘʩʘʧ, 

ʙʘʣʘʣʘʨʳʥʘ ʩʝʥʽʤʜʽ ʙʦʣʘʰʘץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤװʤʢʽʥʜʽʛʽʥ ʰʝʢʪʝʡʜʽ. ʆʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ʢᴇʧʪʝʛʝʥ ʘʟʘʤʘʪʪʘʨ ʰʝʪʝʣʛʝ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʢʝʪʫʛʝ ʤᴅʞʙװʨ ʙʦʣʳʧ 

ʦʪʳʨ. ʅᴅʪʠʞʝʩʽʥʜʝ ʘʪʘ-ʘʥʘ ʤʝʥ ʙʘʣʘ ʘʨʘʩʳʥʜʘ ʞʳʣʜʘʨ ʙʦʡʳʥʘ ʞʘʣסʘʩץʘʥ װʣʢʝʥ 

ʘʨʘץʘʰʳץʪʳץ ʧʝʥ ʩʘסʳʥʳʰ ʧʘʡʜʘ ʙʦʣʘʜʳ. 

- ʪײʪʳʥʫʰʳʣʳץ ʤᴅʜʝʥʠʝʪʪʽש ʳץʧʘʣʳ ï ʞʘᴃʘʥʜʘʥʫ ʜᴅʫʽʨʽʥʜʝ 

ʦʪʙʘʩʳʣʘʨʜʳש ʤʘʪʝʨʠʘʣʜʳץ ץʘʞʝʪʪʽʣʽʢʪʝʨʽ ʤʝʥ ᴇʤʽʨ ʩװʨʫ ʩʪʘʥʜʘʨʪʪʘʨʳ ᴅʣʝʤʜʽʢ 

ʪʨʝʥʜʪʝʨʛʝ ʙʝʡʽʤʜʝʣʽʧ, ץʘʨʞʳʣʳץ ץʳʩʳʤ ʢװʰʝʡʜʽ.  

ᴄʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʤᴅʜʝʥʠ ʬʘʢʪʦʨʣʘʨ: 

- ʆʪʙʘʩʳʣʳײץ ץʥʜʳʣʳץʪʘʨʜʳש ᴇʟʛʝʨʫʽ ï ʙײʨʳʥסʳʜʘʡ ʜᴅʩʪװʨʣʽ ʪװʨʜʝʛʽ 

ʢᴇʧʙʘʣʘʣʳ ʦʪʙʘʩʳʣʘʨʜʳש ʩʘʥʳ ʞʳʣʜʘʥ ʞʳʣסʘ ʘʟʘʡʜʳ, ץʦסʘʤʥʳש ʢᴇʧ ʙᴇʣʽʛʽ 

ʦʪʙʘʩʳ ʙʘʡʣʘʥʳʩʳʥ ʝʤʝʩ, ʤʘʥʩʘʧ ʧʝʥ ʘʪʘץʪʳ ʙʽʨʽʥʰʽ ʩʘʧץʘ ʥʝʛʽʟʜʝʫʽʥʝʥ ʧʘʡʜʘ 

ʙʦʣסʘʥ ᴇʟʛʝʨʽʩʪʝʨ. 

- ɹʘʪʳʩʪʳץ ʤᴅʜʝʥʠʝʪʪʽש ᴅʩʝʨʽ ï ʝʨʢʽʥʜʽʢ, ʜʝʨʙʝʩʪʽʢ, ʢʝʰ ʥʝʢʝʛʝ 

ʪײʨʫ/ʘʟʘʤʘʪʪʳץ ʥʝʢʝʜʝ ʙʦʣʫ, ʙʽʨ ʞʳʥʳʩʪʳץ ʥʝʢʝʣʝʨʜʽש ʢᴇʙʝʶʽ ʩʘʣʜʘʨʳʥʘʥ 

ʦʪʙʘʩʳʥʳש ᴇʤʽʨ ʩʘʣʪʳ ᴇʟʛʝʨʜʽ, ʩʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ץʦסʘʤʜʘסʳ ʦʪʙʘʩʳ ʤʦʜʝʣʽʥʽש 

ʙʝʡʥʝʩʽ ײץʣʜʳʨʘʫʜʘ. 

ɼʝʤʦʛʨʘʬʠʷʣʳϨ ʬʘʢʪʦʨʣʘʨ: 

- ʅʝʢʝʣʝʩʫ ʤʝʥ ʙʘʣʘ ʪʫʫ ʢᴇʨʩʝʪʢʽʰʽʥʽש ʘʟʘʶʳ, ʢᴇʰʽ-ץʦʥ ʤʝʥ 

ʭʘʣʳץʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳש ʘʨʪʫʳʥʘʥ ʪʫʳʥʜʘסʘʥ ʘʨʘʣʘʩ ʥʝʢʝʣʝʨʜʽש ʙʦʣʫʳ, 
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ʘʞʳʨʘʩʫ ʩʘʥʳʥʳש ʰʝʢʪʝʥ ʪʳʩ ʥʦʨʤʘʜʘʥ ʘʫʳʪץʫʳ ʙʘʨʣʳסʳ ʜʝʤʦʛʨʘʬʠʷʣʳץ 

ʢʨʠʟʠʩʢʝ ʘʣʳʧ ʢʝʣʝ ʞʘʪʳʨ. 

ʇʩʠʭʦʣʦʛʠʷʣʳϨ ʞϸʥʝ ʤʦʨʘʣʴʜʳϨ ʬʘʢʪʦʨʣʘʨ: 

 ,ʘץʪʘʙʳʩ ץʤʘʪʝʨʠʘʣʜʳ שʜʘʨʳʩʳ ï ʞʘʩʪʘʨʜʳסʪʘʨ ʜʘץʥʜʳʣʳײפ -

ʤʘʥʩʘʧʪʳץ ᴇʩʫʛʝ, ʞʝʪʽʩʪʽʢʢʝ ʙʘסʳʪʪʘʣסʘʥ ᴇʤʽʨ ʩʘʣʪʳ ʦʪʙʘʩʳ ײץʥʜʳʣʳסʳʥʳש 

ʝʢʽʥʰʽ ʦʨʳʥסʘ ʪװʩʫʽʥʝ ʘʣʳʧ ʢʝʣʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʨʫʭʘʥʠ ʘʰʪʳץ ʧʝʥ ʵʤʦʮʠʘʥʘʣʜʳץ 

ʙʘʡʣʘʥʳʩ ʘʟʘʡʳʧ, ʞʘʣסʳʟʜʳץץʘ ʘʣʳʧ ʢʝʣʝʜʽ. 

- ᴆʤʽʨ ʳʨסʘסʳʥʳש ʞᴅʥʝ ʦʪʙʘʩʳʣʳץ ʢᴇʟץʘʨʘʩʪʳש ᴇʟʛʝʨʽʩʽ ï ץʦסʘʤʜʘסʳ 

ʢװʥʜʝʣʽʢʪʽ ʟʦʨʣʳץ-ʟʦʤʙʳʣʳץʪʳש ʞʠʽ ʢᴇʨʽʥʽʩ ʘʣʫ ʩʝʙʝʙʽʥʝʥ ץʘʟʽʨʛʽ ʪʘשʜʘ ʞʘʩʪʘʨ 

ʰʘשʳʨʘץ ʢᴇʪʝʨʫʛʝ ץʦʨץʘʜʳ ʥʝʤʝʩʝ ʪʽʧʪʽ ײץʨסʳʩʳ ʢʝʣʤʝʡʜʽ. ɸץʧʘʨʘʪʪʳץ ץʳʩʳʤ 

ʤʝʥ ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨʘץʩʳʟʜʳץ ʦʪʙʘʩʳ ʤװʰʝʣʝʨʽʥʽש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞװʢʪʝʤʝʩʽʥ 

ʘʨʪʪʳʨʜʳ. ɹײʣ ʬʘʢʪʦʨʣʘʨʜʳש ʙʘʨʣʳסʳ ʦʪʙʘʩʳʜʘסʳ ʞʘʥʞʘʣ ʩʘʥʳʥʳש ᴇʨʰʫʽʥʝ 

ʞᴅʥʝ ʘʞʳʨʘʩʫסʘ ʩʝʙʝʧ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʄʝʤʣʝʢʝʪʪʽʢ ʞϸʥʝ ϨϰϨʳϨʪʳϨ ʬʘʢʪʦʨʣʘʨ: 

- ᴄʣʝʫʤʝʪʪʽʢ ץʦʣʜʘʫ ʞװʡʝʩʽ ʤʝʥ ʦʪʙʘʩʳʣʳץ ʩʘʷʩʘʪ ï ʤʝʤʣʝʢʝʪ ʦʪʙʘʩʳʥ 

 ,ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʡʤʝʥװ ʳʥסʨײʳʣʘʨ, ʪץʩʘʪʳʥʜʘ ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʨʜʝʤʘץʦʣʜʘʫ ʤʘץ

ʘʥʘʥʳ ʞᴅʥʝ ʙʘʣʘʥʳ ץʦʨסʘʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ. ɸʣʘʡʜʘ ʙײʣ 

ʰʘʨʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʢᴇʙʽʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨ ʤʝʥ ʙʶʜʞʝʪʪʽʢ 

ʩʘʷʩʘʪץʘ ʪᴅʫʝʣʜʽ ʙʦʣʘʜʳ. 

ɾʘᴃʘʥʜʘʥʫ ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥʳײץ שʨʳʣʳʤʳ ʤʝʥ ʬʫʥʢʮʠʷʩʳʥʘ ʝʢʽʞʘץʪʳ 

ᴅʩʝʨ ʝʪʝʜʽ: ʙʽʨ ʞʘסʳʥʘʥ, ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʘʜʳ (ʙʽʣʽʤ, ʪʝשʜʽʢ, ʤʦʙʠʣʴʜʽʣʽʢ), 

ʝʢʽʥʰʽ ʞʘסʳʥʘʥ ʜᴅʩʪװʨʣʽ ײץʥʜʳʣʳץʪʘʨ ʤʝʥ ʙʽʨʣʽʢʪʽש ᴅʣʩʽʨʝʫ ץʘʫʧʽʥ ʪʫʜʳʨʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ʟʘʤʘʥʘʫʠ ץʦסʘʤʜʘ ʦʪʙʘʩʳʣʳץ ʩʘʷʩʘʪ ײʣʪʪʳץ ʤᴅʜʝʥʠ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ 

ʩʘץʪʘʡ ʦʪʳʨʳʧ, ʞʘᴃʘʥʜʘʥʫ װʨʜʽʩʪʝʨʽʥʝ ʙʝʡʽʤʜʝʣʫʽ ʪʠʽʩ. 

 ʘʡʪʫסʪʘʨʜʳ ʜᴅʨʽʧʪʝʫ ʤʝʥ ʥʳץʥʜʳʣʳײץ ץʩʪʘʥʜʘ ʦʪʙʘʩʳʣʳץʘʟʘפ

ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳש ʙʘʩʳʤ ʙʘסʳʪʳ ʙʦʣʳʧ ʦʪʳʨ. ɹײʣ ʪײʨסʳʜʘ ʞʳʣ ʩʘʡʳʥ 

ʆʪʙʘʩʳ ʢװʥʽ ʘʪʘʣʳʧ ᴇʪʝʜʽ. ʆʥʳש ʤʘץʩʘʪʳ ï ײʣʪʪʳץ ʜᴅʩʪװʨʣʝʨʜʽ, ʨʫʭʘʥʠʷʪʪʳ ʞᴅʥʝ 

ʞʘʩ ײʨʧʘץ ʪᴅʨʙʠʝʩʽʥ ץʦסʘʤ ʥʘʟʘʨʳʥʜʘ ײʩʪʘʫ [3]. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, 2014 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ᴇʪʢʽʟʽʣʝʪʽʥ çʄʝʨʝʡʣʽ ʦʪʙʘʩʳè ײʣʪʪʳץ 

ʙʘʡץʘʫʳ ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥ ʥʳסʘʡʪʫʜʳש ʤʘשʳʟʜʳ ײץʨʘʣʳʥʘ ʘʡʥʘʣʜʳ. 

ɹʘʡץʘʫʜʳש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʽ ï ʦʪʙʘʩʳʥʳש ʦש ʙʝʡʥʝʩʽʥ ʥʘʩʠʭʘʪʪʘʫ, ʦʪʙʘʩʳʣʳץ 

 .ʨʣʝʨʜʽ ʙʝʢʽʪʫװʘʤʜʘ ʽʟʛʽ ʜᴅʩʪסʦץ ץʩʪʘʥʜʳץʘʟʘץ ʳʨʪʫ ʞᴅʥʝסשʪʘʨʜʳ ʞʘץʥʜʳʣʳײץ

2021 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʙʘʡץʘʫ ʝʨʝʞʝʣʝʨʽʥʝ ʝʥʛʽʟʽʣʛʝʥ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʩᴅʡʢʝʩ, 

 ץʘʪʘʨ ʙʽʣʽʤ ʙʝʨʫ, ʜʝʥʩʘʫʣʳץ ʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥס ʤʽʪʢʝʨʣʝʨʜʽ ʪʝʢ ʦʪʙʘʩʳʣʘʨװ

ʩʘץʪʘʫ, ʤᴅʜʝʥʠʝʪ ײʡʳʤʜʘʨʳ, ʝשʙʝʢ ײʞʳʤʜʘʨʳ, ʢᴅʩʽʧʦʨʳʥʜʘʨ ʤʝʥ װʢʽʤʝʪʪʽʢ ʝʤʝʩ 

 ץʘʥ ʙʘʨʣʳסʽʤʧʘʟ ʘʪʘʥשʛʝʡʜʝ ʞʝשʽʨʣʽʢ ʜʝשʩʳʥʘ ʘʣʘʜʳ. ʆʩʳʣʘʡʰʘ, ᴇײ ʡʳʤʜʘʨ ʜʘײ

ʦʪʙʘʩʳʣʘʨ ʙʘʡץʘʫʜʳש ʣʘʫʨʝʘʪʳ ʤᴅʨʪʝʙʝʩʽʥʝ ʠʝ ʙʦʣʘʜʳ. 

ʊʘסʳ ʜʘ ʘʡʪʘʨ ʙʦʣʩʘץ, çʆʪʙʘʩʳ ʢװʥʽè ʤʝʨʝʢʝʩʽ ʜᴅʩʪװʨʣʽ ʪװʨʜʝ ʘʪʘʣʳʧ ᴇʪʝʜʽ. 

ʆʥʳש ʤʘץʩʘʪʳ ï ץʦסʘʤ ʥʘʟʘʨʳʥ ʦʪʙʘʩʳʥʳש ʤʘשʳʟʳʥʘ ʘʫʜʘʨʫ, ʘʪʘ-ʘʥʘ ʤʝʥ ʙʘʣʘ 

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʥʳסʘʡʪʫ. ɹײʣ ʢװʥ ʪװʨʣʽ ᴅʣʝʫʤʝʪʪʽʢ ʽʩ-ʰʘʨʘʣʘʨ ʤʝʥ 

ʤᴅʜʝʥʠ ʞʦʙʘʣʘʨʜʳש ʞװʟʝʛʝ ʘʩʫʳʥʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. ʄʝʤʣʝʢʝʪ ײʣʪʪʳץ ʞʦʙʘʣʘʨ ʤʝʥ 

ʩʪʨʘʪʝʛʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʘʷʩʳʥʜʘ ʜʘ ʦʪʙʘʩʳסʘ ץʦʣʜʘʫ ʢᴇʨʩʝʪʝʜʽ. ʄʳʩʘʣʳ: 

ï çɼʝʥʽ ʩʘʫ ײʣʪè ʞʦʙʘʩʳ ï ʘʥʘ ʤʝʥ ʙʘʣʘʥʳש ʜʝʥʩʘʫʣʳסʳʥ ʞʘץʩʘʨʪʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ; 
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ï çɹʽʣʽʤʜʽ ײʣʪè ʞʦʙʘʩʳ ï ʙʘʣʘʣʘʨʜʳש ʩʘʧʘʣʳ ʙʽʣʽʤ ʘʣʫʳʥʘ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʙʦʣʘʰʘסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʳץʧʘʣ ʝʪʝʜʽ; 

ï çᴄʣʝʫʤʝʪʪʽʢ ץʦʣʜʘʫ ʞװʡʝʩʽʥ ʜʘʤʳʪʫè ʞʦʙʘʩʳ ï ʢᴇʧʙʘʣʘʣʳ, ᴅʣʝʫʤʝʪʪʽʢ 

ʞʘסʜʘʡʳ ʪᴇʤʝʥ ʞᴅʥʝ ʘʫʳʣʜʳץ ʞʝʨʣʝʨʜʝʛʽ ʦʪʙʘʩʳʣʘʨʜʳ ץʦʣʜʘʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. 

ɹײʣ ʞʦʙʘʣʘʨʜʳש ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥ ʥʳסʘʡʪʫסʘ, ʘʞʳʨʘʩʫ 

ʜʝשʛʝʡʽʥ ʪᴇʤʝʥʜʝʪʫʛʝ, ʙʘʣʘ ʪᴅʨʙʠʝʩʽʥʝ ץʦסʘʤʥʳש ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʣʜʘסʳ ʫʘץʳʪʪʘ ʜʘ ʤʝʤʣʝʢʝʪʪʽʢ ʞʦʙʘʣʘʨ ʦʪʙʘʩʳʣʳץ 

 ʳʟʜʳשʤʘ שʪʘʫʜʳץʪʳ ʩʘץʪʳʣʳץʨʘײʳʨʪʫ ʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʪסשʪʘʨʜʳ ʞʘץʥʜʳʣʳײץ

ʪʝʪʽʛʽ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʤʝʢ. 

 ʘ ʘʨʥʘʡʳ ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥסʩʘʷʩʘʪʪʳ ʽʩʢʝ ʘʩʳʨʫ ץʩʪʘʥʜʘ ʦʪʙʘʩʳʣʳץʘʟʘפ

ʞʘʫʘʧʪʳ [4]. ʉʦʥʳʤʝʥ ץʘʪʘʨ, פʘʟʘץʩʪʘʥʜʳץ ץʦסʘʤʜʳץ ʜʘʤʫ ʠʥʩʪʠʪʫʪʳʥʳש 

 שʦʪʙʘʩʳʣʘʨʜʳ ץʩʪʘʥʜʳץʘʟʘץ ץʘʥ ʘʨʥʘʡʳ ʦʨʪʘʣʳסʨʳʣײץ ʨʳʣʳʤʳʥʜʘײץ

ʞʘסʜʘʡʳʥʘ ʪʘʣʜʘʫ ʞʘʩʘʧ, ʦʣʘʨʜʳש ʜʘʤʫ ʢʝʣʝʰʝʛʽʥ ʘʡץʳʥʜʘʡʜʳ. ɹײʣ ʦʨʪʘʣʳץʪʳש 

 ʘʣʜʳʥ ʘʣʫ, ʢᴇʧʙʘʣʘʣʳ שʪʳץʟʦʤʙʳʣʳ-ץʟʦʨʣʳ ץʨʤʳʩʪʳײʪ-ץʳʟʤʝʪʽ ʦʪʙʘʩʳʣʳץ

ʞᴅʥʝ ʘʫʳʣʜʳץ ʦʪʙʘʩʳʣʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ ʞʘסʜʘʡʳʥ ʟʝʨʪʪʝʫ, ʘʞʳʨʘʩʫʜʳש 

ʩʝʙʝʧʪʝʨʽ ʤʝʥ ʦʥʳש ʩʘʣʜʘʨʳʥ ʘʥʳץʪʘʫ, ʩʦʥʜʘʡ-ʘץ ʘʪʘ-ʘʥʘʣʳץ ʪᴅʨʙʠʝʥʽװ שʣʛʽʣʝʨʽʥ 

 .ʘʤʪʠʜʳץ ʳʪʪʘʨʜʳסʳʟʜʳ ʙʘשʪʳ ʤʘץʘʨʘʩʪʳʨʫ ʩʠʷץ

ʆʪʙʘʩʳʣʳץ ʩʘʷʩʘʪ ʪʝʢ ʤʝʤʣʝʢʝʪʪʽʢ ʜʝשʛʝʡʜʝ סʘʥʘ ʝʤʝʩ, ץʦסʘʤʜʳץ 

 ʡʳʤʜʘʨײ ʢʽʤʝʪʪʽʢ ʝʤʝʩװ ʟʝʛʝ ʘʩʘʜʳ. ɾʳʣ ʩʘʡʳʥװʘʪʳʩʫʳʤʝʥ ʜʝ ʞץ שʡʳʤʜʘʨʜʳײ

ʤʝʤʣʝʢʝʪʪʽʢ ᴅʣʝʫʤʝʪʪʽʢ ʪʘʧʩʳʨʳʩ ʧʝʥ ʛʨʘʥʪʪʘʨ ʥʝʛʽʟʽʥʜʝ ʢᴇʧʪʝʛʝʥ ᴅʣʝʫʤʝʪʪʽʢ 

ʞʦʙʘʣʘʨʜʳ ʽʩʢʝ ʘʩʳʨʘʜʳ. ᴆשʽʨʣʝʨʜʝ ʦʪʙʘʩʳʣʳץ ʘʫʣʘ ʢʣʫʙʪʘʨʳ ʤʝʥ ʦʪʙʘʩʳʣʳץ 

 ʳʜʘʥסʨײʤʳʩ ʽʩʪʝʡʜʽ. ʆʣʘʨ ʦʪʙʘʩʳʣʘʨʜʳ ᴅʣʝʫʤʝʪʪʽʢ ʪײʘʪʳʥʘʩ ʢʣʫʙʪʘʨʳ ʞץ-ʘʨʳʤץ

 ʢᴇʤʝʢ ʢᴇʨʩʝʪʫʛʝ, ʙʘʣʘʣʘʨ ץʘ ʙʽʣʽʤ ʙʝʨʫ ʤʝʥ ʧʩʠʭʦʣʦʛʠʷʣʳסʘ, ʘʪʘ-ʘʥʘʣʘʨסʦʣʜʘʫץ

ʤʝʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʙʦʩ ʫʘץʳʪʪʳ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

 ץʩʪʨʘʪʝʛʠʷʣʳ שʩʘʷʩʘʪ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳ ץʳ ʦʪʙʘʩʳʣʳסʩʪʘʥʜʘץʘʟʘפ

ʙʘסʳʪʳ ʨʝʪʽʥʜʝ ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥ ʥʳסʘʡʪʫסʘ, ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨʜʳ 

ʜᴅʨʽʧʪʝʫʛʝ ʞᴅʥʝ ʞʘʩ ײʨʧʘץʪʳ ʪᴅʨʙʠʝʣʝʫʛʝ ʘʨʥʘʣʘʜʳ [5]. ɹײʣ ʩʘʷʩʘʪ ʤʝʤʣʝʢʝʪ, 

 ᴇʟʘʨʘ ʩʝʨʽʢʪʝʩʪʽʢʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʨʝʢʝʪʪʝʩʪʽʛʽʥ שʘʤ ʞᴅʥʝ ʦʪʙʘʩʳʥʳסʦץ

 ץʩʪʘʥʜʳץʘʟʘץ ʩʘʷʩʘʪʪʳ ʜʘʤʳʪʫ ץʳʪʪʘ ʦʪʙʘʩʳʣʳץʳ ʫʘסʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɸʣʜʘץ

 ʪʘʫʜʘ ʰʝʰʫʰʽ ʨᴇʣץʳʥ ʩʘסʪʘʩʪʳײʳ ʤʝʥ ʨʫʭʘʥʠ ʪסʪʳʣʳץʨʘײᴅʣʝʫʤʝʪʪʽʢ ʪ שʘʤʥʳסʦץ

ʘʪץʘʨʘ ʙʝʨʤʝʢ. ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ᴅʢʝʣʝʨʜʽץ שʦסʘʤʜʳץ ʙʽʨʣʝʩʪʽʢʪʝʨʽ ʜʘʤʳʧ, 

ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥ ʨʫʭʘʥʠ ʞᴅʥʝ ʧʘʪʨʠʦʪʪʳץ ʪײʨסʳʜʘʥ ʪᴅʨʙʠʝʣʝʫʛʝ ʙʝʣʩʝʥʜʽ 

ʘʪʩʘʣʳʩʳʧ ʢʝʣʝʜʽ. 

ʍʍɯ סʘʩʳʨʜʘ ʞʘᴃʘʥʜʘʥʫ סײʳʤʳ ʘʜʘʤʟʘʪ ʜʘʤʫʳʥʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥʳש 

ʙʽʨʽʥʝ ʘʡʥʘʣʜʳ [6]. ʆʣ ï ɻ ʢʦʥʦʤʠʢʘʣʳץ, ʩʘʷʩʠ, ʤᴅʜʝʥʠ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʩʘʣʘʣʘʨʜʘ 

ʞװʨʽʧ ʞʘʪץʘʥ ʢʝש ʘʫץʳʤʜʳ ᴇʟʘʨʘ ʳץʧʘʣʜʘʩʪʳץ ʧʝʥ ʙʽʨʽʛʫ װʜʝʨʽʩʽʥ ʙʽʣʜʽʨʝʜʽ. 

 ʡʝʩʽʥʜʝʛʽװʘʪʳʥʘʩʪʘʨ ʞץ ץʘʨʘʣʳץʜʘʤʫʳ ʤʝʥ ʭʘʣʳ שʜʘ ʢʝʟ ʢʝʣʛʝʥ ʝʣʜʽשʘʟʽʨʛʽ ʪʘפ

ʦʨʥʳ ʞʘᴃʘʥʜʘʥʫ ʬʘʢʪʦʨʣʘʨʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ʉʦʥʜʳץʪʘʥ ʙװʛʽʥʜʝ 

çʭʘʣʳץʘʨʘʣʳץè, çסʘʣʘʤʜʳץè, çᴅʣʝʤʜʽʢè ʜʝʛʝʥ ʘʥʳץʪʘʤʘʣʘʨ ʵʢʦʥʦʤʠʢʘʜʘ, 

ʩʘʷʩʘʪʪʘ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ᴇʤʽʨʜʝ ʞʠʽ ץʦʣʜʘʥʳʣʫʜʘ. 

ɾʘᴃʘʥʜʘʥʫ ï ᴅʣʝʤʥʽש ʙʽʨʪײʪʘʩ ʵʢʦʥʦʤʠʢʘʣʳץ, ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʤᴅʜʝʥʠ 

ʢʝשʽʩʪʽʢʢʝ ʘʡʥʘʣʫ ʧʨʦʮʝʩʽ. ɹײʣ ײץʙʳʣʳʩ ʤʝʤʣʝʢʝʪʪʝʨʜʽש ᴇʟʘʨʘ ʪᴅʫʝʣʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʳʧ, ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞװʡʝʣʝʨʜʽש 

ʞʝʜʝʣ ʜʘʤʫʳʥʘ ʞʦʣ ʘʰʪʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣ ץʦסʘʤʥʳש ᴇʤʽʨ ʩʘʣʪʳʥʘ, 
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 ʽʰʽʥʜʝ ʦʪʙʘʩʳ שʘʪʳʥʘʩʪʘʨʳʥʘ, ʩʦʥʳץ ʨʣʽװʪʘʨʳʥʘ ʞᴅʥʝ ʜᴅʩʪץʥʜʳʣʳײץ

ʠʥʩʪʠʪʫʪʳʥʘ ʜʘ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʫʜʝ. ɿʘʤʘʥʥʳש, ᴇʤʽʨ ʩʘʣʪʳ ʤʝʥ ᴅʜʝʪ-ײסʨʳʧʪʳש 

ᴇʟʛʝʨʫʽʥʝ, סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʧʨʦʛʨʝʩʪʽװ שʜʝʡ ʪװʩʫʽʥʝ ץʘʨʘʤʘʩʪʘʥ, ʦʪʙʘʩʳ ï 

ʘʜʘʤ ᴇʤʽʨʽʥʜʝʛʽ ʝש ʪײʨʘץʪʳ ᴅʨʽ ץʘʩʠʝʪʪʽ ײץʥʜʳʣʳץ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. ᴆʡʪʢʝʥʽ 

ʦʪʙʘʩʳ ï ʪײʣסʘʥʳש ʘʣסʘʰץʳ ᴅʣʝʫʤʝʪʪʝʥʫ ʦʨʜʘʩʳ, ʨʫʭʘʥʠ ʞᴅʥʝ ʤʦʨʘʣʴʜʳץ 

 ץʘʤʜʳסʦץ ʳʪ ʪʘʣʘʙʳʤʝʥ ʢᴇʧʪʝʛʝʥץʘʣʳʧʪʘʩʫ ʥʝʛʽʟʽ. ʋʘץ שʪʘʨʜʳץʥʜʳʣʳײץ

 ʘʜʘʤ ᴇʤʽʨʽʥʜʝʛʽ ʦʨʥʳ ʤʝʥ שʘʥʳʤʝʥ, ʦʪʙʘʩʳʥʳסʰʳʨʘײ ʘʪʳʥʘʩʪʘʨ ᴇʟʛʝʨʽʩʢʝץ

ʤʘשʳʟʳ ʝʰץʘʰʘʥ ᴇʟʝʢʪʽʣʽʛʽʥ ʞʦʡʤʘʡʜʳ. 

ᴆʢʽʥʽʰʢʝ ʦʨʘʡ, 2024 ʞʳʣסʳ ʤᴅʣʽʤʝʪʪʝʨ ʙʦʡʳʥʰʘ, פʘʟʘץʩʪʘʥʜʘ ʘʪʘ-

ʘʥʘʩʳʥʳץ שʘʤץʦʨʣʳסʳʥʩʳʟ ץʘʣסʘʥ 21 387 ʙʘʣʘ ʙʘʨ, ʦʣʘʨʜʳש ʙʘʩʳʤ ʢᴇʧʰʽʣʽʛʽ 

(82%) ʦʪʙʘʩʳʣʘʨʜʘ ʪᴅʨʙʠʝʣʝʥʝʜʽ [7]. 18 ʞʘʩץʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨʜʳש ʞʘʣʧʳ ʩʘʥʳ 6 

841 527 ʘʜʘʤʜʳ ײץʨʘʡʜʳ, ʙײʣ ʭʘʣʳץʪʳײץ 34,1% שʨʘʡʜʳ (1-ʩʫʨʝʪ). ɹʘʣʘ ʪʫʫʜʳש 

ʪᴇʤʝʥʜʝʫ ʪʝʥʜʝʥʮʠʷʩʳ ʜʘ ʙʘʡץʘʣʘʜʳ, 2024 ʞʳʣʳ 365,9 ʤʳש ʙʘʣʘ ʜװʥʠʝʛʝ ʢʝʣʜʽ, 

ʙײʣ 2023 ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ (388,4 ʤʳש) ʘʟ. 2024 ʞʳʣʳ ʪʫʫʜʳש ʞʘʣʧʳ 

ʢʦʵʬʬʠʮʠʝʥʪʽ 1000 ʘʜʘʤסʘ ʰʘץץʘʥʜʘ 18,15 ײץʨʘʜʳ, ʙײʣ ᴇʪʢʝʥ ʞʳʣסʳ 

ʢᴇʨʩʝʪʢʽʰʪʝʥ ʪᴇʤʝʥ (2 ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 1. 2024 ʞʳʣʜʳϬ ʙʘʩʳʥʜʘϤʳ ʙʘʣʘʣʘʨʜʳϬ ʞʳʥʳʩ-ʞʘʩ Ϩϰʨʳʣʳʤʳ. 

 
ʉʫʨʝʪ 2. ɾʳʣʜʘʨ ʙʦʡʳʥʰʘ ʪʫʫ ʜʠʥʘʤʠʢʘʩʳ. 
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 ʜʘʤʫ שʜʘʡʳʥ ʟʝʨʪʪʝʫ, ʦʥʳסʞʘ שʜʘ ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥʳשʘʟʽʨʛʽ ʪʘפ

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʘʡץʳʥʜʘʫ ʞᴅʥʝ ʪʫʳʥʜʘʡʪʳʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ ï ʤʝʤʣʝʢʝʪʪʽʢ 

ʩʘʷʩʘʪʪʳש ʤʘשʳʟʜʳ ʙʘסʳʪʳ [8]. ᴄʩʽʨʝʩʝ, ʘʪʘ-ʘʥʘʣʘʨ ʤʝʥ ʙʘʣʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ 

 ,ᴇʩʫʽ שʛʝʡʽʥʽשʪʘʨʳʥ ʜᴅʨʽʧʪʝʫ, ʘʞʳʨʘʩʫ ʜʝץʥʜʳʣʳײץ ʘʪʳʥʘʩ, ʦʪʙʘʩʳץ-ʘʨʳʤץ

ʤʦʥʦʨʦʜʠʪʝʣʴʜʽʢ (ʪʦʣʳץ ʝʤʝʩ) ʦʪʙʘʩʳʣʘʨʜʳש ʢᴇʙʝʶʽ ʞᴅʥʝ ʘʣʠʤʝʥʪ ʪᴇʣʝʫ 

ʧʨʦʙʣʝʤʘʣʘʨʳ ʝʨʝʢʰʝ ʥʘʟʘʨʜʳ ץʘʞʝʪ ʝʪʝʜʽ. ᴄʣʝʫʤʝʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽש 

ʥᴅʪʠʞʝʣʝʨʽ ץʘʟʘץʩʪʘʥʜʳץʪʘʨʜʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ װʰʽʥ ʦʪʙʘʩʳ ï ᴇʤʽʨʜʽש ʤʘשʳʟʜʳ 

ʩʘʣʘʩʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. çʆʪʙʘʩʳʣʳץ-ʜʝʤʦʛʨʘʬʠʷʣʳץ ʩʘʷʩʘʪè ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʽʣʛʝʥ ʩʘʫʘʣʥʘʤʘ ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ (1 ʜʠʘʛʨʘʤʤʘ): 

 
ɼʠʘʛʨʘʤʤʘ 1. ʆʪʙʘʩʳʣʳϨ-ʜʝʤʦʛʨʘʬʠʷʣʳϨ ʩʘʷʩʘʪ. 

 

 
 
ï 50,3% ʘʪʘ-ʘʥʘ ʙʘʣʘʣʘʨʳʤʝʥ װʥʝʤʽ ʙʽʨʛʝ ʫʘץʳʪ ᴇʪʢʽʟʝʜʽ (1). 

ï 32,7% ʘʪʘ-ʘʥʘ ʢװʥ ʩʘʡʳʥ ʙʽʨʛʝ ʙʦʣʫסʘ ʪʳʨʳʩʘʜʳ (2). 

ï 8,3% ʘʪʘ-ʘʥʘ ʜʝʤʘʣʳʩ ʞᴅʥʝ ʤʝʨʝʢʝ ʢװʥʜʝʨʽʥ ʙʽʨʛʝ ᴇʪʢʽʟʝʜʽ (3). 

ï ʪʝʢ 0,4% ʘʪʘ-ʘʥʘ סʘʥʘ ʙʘʣʘʣʘʨʳʥʘ ʫʘץʳʪ ʪʘʧʧʘʡʜʳ (4). 

ï ץʘʣסʘʥ 8,3 % ʪʦʣʳץץʘʥʜʳ ʞʘʫʘʧ ʙʝʨʤʝʜʽ (5). 

 

2024 ʞʳʣʳ ɸʍɸʊ ʦʨʛʘʥʜʘʨʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ 123,6 ʤʳש ʥʝʢʝ 

ʪʽʨʢʝʜʽ, ʙײʣ ʘʣʜʳסשʳ ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 2,2% ʘʨʪʳץ. ʅʝʢʝʣʝʩʫʜʽש ʞʘʣʧʳ 

ʢʦʵʬʬʠʮʠʝʥʪʽ 6,13 ײץʨʘʜʳ (1000 ʘʜʘʤסʘ). ʅʝʢʝʣʝʩʢʝʥʜʝʨʜʽש ʢᴇʧʰʽʣʽʛʽ ɸʩʪʘʥʘ 

 ɸʣʤʘʪʳ ץʘʥʜʘ 7,34 ʥʝʢʝ ʢʦʵʬʬʠʮʠʝʥʪʽ, ʩʦʥʜʘʡ-ʘץץʘ ʰʘסʘʣʘʩʳʥʜʘ, 1000 ʘʜʘʤץ

(6,98) ʞᴅʥʝ ױʣʳʪʘʫ ʦʙʣʳʩʪʘʨʳʥʜʘ (6,70) ʙʘʡץʘʣʜʳ. ʅʝʢʝʛʝ ʪײʨʫʜʳש ʝש ʪᴇʤʝʥʛʽ 

ʜʝשʛʝʡʽ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ï 1000 ʘʜʘʤסʘ ʰʘץץʘʥʜʘ 5,58 ʥʝʢʝ [9]. 

ʆʪʙʘʩʳʥ ײץʨסʘʥʜʘʨʜʳש ʽʰʽʥʜʝ ʝʨʣʝʜʝʨʜʽ78% ש ʞᴅʥʝ ᴅʡʝʣʜʝʨʜʽ79,1% ש 

ʥʝʢʝʛʝ ʘʣסʘʰ ʨʝʪ ʪײʨסʘʥ, ʘʞʳʨʘʩץʘʥʥʘʥ ʢʝʡʽʥ ץʘʡʪʘ װʡʣʝʥʛʝʥ ʝʨʣʝʨʜʽװ שʣʝʩʽ ï 

20,8%, ʪײʨʤʳʩץʘ ʰʳץץʘʥ ᴅʡʝʣʜʝʨʜʝ ï19,4%. פʘʣʘʣʳץ ʞʝʨʣʝʨʜʝ 82,1 ʤʳש ʥʝʢʝ 

(66,4%), ʘʫʳʣʜʳץ ʞʝʨʣʝʨʜʝ 41,5 ʤʳש ʥʝʢʝ (33,6%) ʪʽʨʢʝʣʛʝʥ. ɸʣסʘʰ ʥʝʢʝ ײץʨסʘʥ 
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ʝʨʣʝʨʜʽש ʦʨʪʘʰʘ ʞʘʩʳ 27,9 ʞʘʩ ʙʦʣʩʘ, ᴅʡʝʣʜʝʨ װʰʽʥ ï 25,2 ʞʘʩ. 2024 ʞʳʣʳ ʥʝʢʝ 

ʞʘʟ ʘʡʣʘʨʳʥʜʘ ʝש ʢᴇʧ ʪʽʨʢʝʣʛʝʥ: ʤʘʫʩʳʤ ï 11 675, ʰʽʣʜʝ ï 13 739, ʪʘʤʳʟ ï 12 936 

ʙʽʨʣʽʢ. ɹʘʨʣʳץ ʪʽʨʢʝʣʛʝʥ ʥʝʢʝʥʽ81,8% ש ʤʦʥʦʵʪʥʠʢʘʣʳץ ʙʦʣʩʘ, ץʘʣסʘʥ 18,2% ï 

ʵʪʥʦʩʘʨʘʣʳץ. ɸʞʳʨʘʩʫסʘ ʢʝʣʝʪʽʥ ʙʦʣʩʘ2024 ,ץ ʞʳʣʳ ʦʣʘʨʜʳש ʩʘʥʳ 40,5 ʤʳש 

ʙʦʣʜʳ. פʘʣʘʣʳץ ʞʝʨʣʝʨʜʝ 30,1 ʤʳש ʘʞʳʨʘʩʫ (74,4%), ʘʫʳʣʜʳץ ʞʝʨʣʝʨʜʝ ï 10,4 

ʤʳש ʘʞʳʨʘʩʫ (25,6%) ʪʽʨʢʝʣʛʝʥ. ɸʞʳʨʘʩʫʜʳש ʞʘʣʧʳ ʢʦʵʬʬʠʮʠʝʥʪʽ 2,01 ײץʨʘʜʳ 

(1000 ʘʜʘʤסʘ). 

ɸʞʳʨʘʩʫʜʳש ʝש ʞʦסʘʨʳ ʜʝשʛʝʡʽ ʐפʆ-ʜʘ, 1000 ʘʜʘʤסʘ ʰʘץץʘʥʜʘ 3,12 

ʢʦʵʬʬʠʮʠʝʥʪʽʤʝʥ, ʩʦʥʜʘʡ-ʘפ ץʘʨʘסʘʥʜʳ (3, 11) ʞᴅʥʝ ʇʘʚʣʦʜʘʨ (3,09) 

ʦʙʣʳʩʪʘʨʳʥʜʘ ʙʘʡץʘʣʜʳ. ʘʞʳʨʘʩʫʜʳש ʝש ʪᴇʤʝʥʛʽ ʜʝשʛʝʡʽ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʜʘ 

ï 1000 ʘʜʘʤסʘ ʰʘץץʘʥʜʘ 0,90. ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʦʪʙʘʩʳʥʜʘסʳ ʜʘסʜʘʨʳʩ 

ʞʘסʜʘʡʣʘʨʳ ᴅʨץʘʰʘʥ ʥʝʢʝʥʽש ʙײʟʳʣʫʳʥʘ ʘʣʳʧ ʢʝʣʤʝʡʜʽ, ʘʣʘʡʜʘ ʢᴇʧʪʝʛʝʥ 

ʦʪʙʘʩʳʣʘʨʜʘ ʘʞʳʨʘʩʫʜʳש ᴇʟʽʥʜʽʢ ʩʝʙʝʧʪʝʨʽ ʙʘʨ. ɽש ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ ʩʝʙʝʧʪʝʨʛʝ: 

ï ʞײʙʘʡʣʘʨʜʳש ʦʧʘʩʳʟʜʳסʳ ʥʝʤʝʩʝ ʝʢʽʥʰʽ ʦʪʙʘʩʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ, 

ï ʪʫʳʩʪʘʨʜʳש ʦʪʙʘʩʳ ᴇʤʽʨʽʥʝ ʘʨʘʣʘʩʫʳ, 

ï ʞװʡʝʣʽ ʪײʨʤʳʩʪʳץ ʟʦʨʣʳץ-ʟʦʤʙʳʣʳץ, 

ï ʘʣʢʦʛʦʣʴʛʝ ʩʘʣʳʥʫ, ץʳʟסʘʥʰʘץʪʳץ, 

ï ʤʘʪʝʨʠʘʣʜʳץ ץʠʳʥʜʳץʪʘʨ (ʞײʤʳʩʩʳʟʜʳץ, ʪʘʙʳʩʪʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ, 

ʪײʨסʳʥ װʡ ʤᴅʩʝʣʝʩʽ) ʞʘʪʘʜʳ. 

ʉʪʘʪʠʩʪʠʢʘסʘ ʩװʡʝʥʩʝʢ, ʘʞʳʨʘʩʫ ʢᴇʙʽʥʝ ʦʨʪʘץ ʙʘʣʘʩʳ ʞʦץ ʦʪʙʘʩʳʣʘʨ 

ʘʨʘʩʳʥʜʘ ʪʽʨʢʝʣʝʜʽ (34,9%). ɸʣ ʝʢʽ ʞᴅʥʝ ʦʜʘʥ ʜʘ ʢᴇʧ ʙʘʣʘʩʳ ʙʘʨ ʦʪʙʘʩʳʣʘʨʜʘ ʙײʣ 

ʢᴇʨʩʝʪʢʽʰ 33,3%-ʜʳ, ʙʽʨ ʙʘʣʘʩʳ ʙʘʨ ʦʪʙʘʩʳʣʘʨʜʘ ï 31,8%-ʜʳ ײץʨʘʡʜʳ. ɹײʣ 

ʜʝʨʝʢʪʝʨ ʙʘʣʘʥʳש ʙʦʣʫʳ ץʘʟʘץʩʪʘʥʜʳץʪʘʨ װʰʽʥ ʘʞʳʨʘʩʫסʘ ʢʝʜʝʨʛʽ ʬʘʢʪʦʨ ʝʤʝʩ 

ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. çפʘʟʘץʩʪʘʥʜʳץ ʦʪʙʘʩʳʣʘʨ ï 2020è ײʣʪʪʳץ ʙʘʷʥʜʘʤʘʩʳʥʘ 

ʩᴅʡʢʝʩ: 
 

ɼʠʘʛʨʘʤʤʘ 2. ʆʪʙʘʩʳʥʳϬ ʘʞʳʨʘʩʫ ʩʝʙʝʧʪʝʨʽ. 
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ʉʘʫʘʣʥʘʤʘסʘ ץʘʪʳʩץʘʥʜʘʨʜʳ14,7% ש-ʳ ʝʰץʘʥʜʘʡ ʞʘסʜʘʡʜʘ ʘʞʳʨʘʩʫʜʳ 

ʘץʪʘʫסʘ ʙʦʣʤʘʡʜʳ ʜʝʧ ʝʩʝʧʪʝʡʜʽ. ɸʞʳʨʘʩʫʜʳש ʥʝʛʽʟʛʽ ʩʘʣʜʘʨʳ ʨʝʪʽʥʜʝ 

ʨʝʩʧʦʥʜʝʥʪʪʝʨʜʽ75,5% ש-ʳ ʪʦʣʳץ ʝʤʝʩ ʦʪʙʘʩʳʣʘʨ ʩʘʥʳʥʳש ᴇʩʫʽʥ ʘʪʘʧ ᴇʪʪʽ.  

-ʘʪʘʨ ᴅʣʝʫʤʝʪʪʽʢץʜʘ ʙʽʨשʘʟʽʨʛʽ ʪʘץ ʳ ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳסʩʪʘʥʜʘץʘʟʘפ

ʜʝʤʦʛʨʘʬʠʷʣʳץ ץʠʳʥʜʳץʪʘʨסʘ ʪʘʧ ʙʦʣʳʧ ʦʪʳʨ. ʄʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳש ʥʝʛʽʟʛʽ 

ʤʘץʩʘʪʳ ï ʦʪʙʘʩʳʥʳץ שʦסʘʤʜʘסʳ ʨᴇʣʽʥ ʥʳסʘʡʪʫ, ʘʞʳʨʘʩʫ ʜʝשʛʝʡʽʥ ʪᴇʤʝʥʜʝʪʫ, 

ʘʪʘ-ʘʥʘʣʘʨʜʳש ʙʘʣʘ ʪᴅʨʙʠʝʩʽʥʝ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʪʦʣʳץ ʝʤʝʩ 

ʦʪʙʘʩʳʣʘʨ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫ. ɹײʣ ʙʘסʳʪʪʘסʳ ʰʘʨʘʣʘʨ ʢʝʰʝʥʜʽ ʩʠʧʘʪʪʘ ʙʦʣʳʧ, 

ᴅʣʝʫʤʝʪʪʽʢ ץʦʣʜʘʫ, ץײץʳץʪʳץ ץʦʨסʘʫ, ʧʩʠʭʦʣʦʛʠʷʣʳץ ʢᴇʤʝʢ ʧʝʥ ʪᴅʨʙʠʝʣʽʢ 

ʞײʤʳʩʪʘʨʜʳ ץʘʤʪʫʳ ʪʠʽʩ. ʆʪʙʘʩʳ ʩʘʷʩʘʪʳʥ ʞʝʪʽʣʜʽʨʫ ï ץʘʟʘץʩʪʘʥʜʳץ ץʦסʘʤʥʳש 

ᴅʣʝʫʤʝʪʪʽʢ ʪײʨʘץʪʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʞᴅʥʝ ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨʜʳ 

ʩʘץʪʘʫʜʳש ʙʘʩʪʳ ʢʝʧʽʣʽ [10]. 

ɾʘᴃʘʥʜʘʥʫ ʜᴅʫʽʨʽʥʜʝ ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥ ʥʳסʘʡʪʫ ï פʘʟʘץʩʪʘʥʥʳײ שʣʪʪʳץ 

 ʳʪʪʘסʢʝʧʽʣʽ. ʄʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪ ʦʩʳ ʙʘ שʪʳ ʜʘʤʫʳʥʳץʨʘײʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ ʪץ

ʟʘשʥʘʤʘʣʳץ, ʙʘסʜʘʨʣʘʤʘʣʳץ ʞᴅʥʝ ʘʡʤʘץʪʳץ ʜʝשʛʝʡʜʝ ʞװʡʝʣʽ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʜʘ. 

ɸʣʜʘסʳ ʤʽʥʜʝʪ ï ʭʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ײʣʪʪʳץ 

 .ʘ ʤʝʭʘʥʠʟʤʜʝʨ ʝʥʛʽʟʫשʪʘʡʪʳʥ ʞʘץʪʘʨʜʳ ʩʘץʥʜʳʣʳײץ

ɾʘᴃʘʥʜʘʥʫ ʜᴅʫʽʨʽʥʜʝ ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳ ʢᴇʧʪʝʛʝʥ ʩʳʥʘץʪʘʨסʘ ײʰʳʨʘʫʜʘ. 

ɸץʧʘʨʘʪʪʳץ ʢʝשʽʩʪʽʢʪʽש ʘʰʳץʪʳסʳ, ʙʘʪʳʩʪʳץ ᴇʤʽʨ ʩʘʣʪʳʥʳש ʝʥʫʽ, ᴅʣʝʫʤʝʪʪʽʢ 

ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘסʜʘʨʳʩʪʘʨ ʜᴅʩʪװʨʣʽ ײץʥʜʳʣʳץʪʘʨסʘ ʳץʧʘʣ ʝʪʽʧ, ʦʣʘʨʜʳש 

ᴅʣʩʽʨʝʫʽʥʝ ʘʣʳʧ ʢʝʣʫʽ ʤװʤʢʽʥ. ʆʩʳʥʜʘʡ ʞʘסʜʘʡʜʘ ʦʪʙʘʩʳ ʤᴅʩʝʣʝʩʽʥ ʪʝʢ 

ᴅʣʝʫʤʝʪʪʽʢ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʘʷʩʠ, ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ײʣʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢ 

ʪײʨסʳʩʳʥʘʥ ץʘʨʘʩʪʳʨʫ ץʘʞʝʪʪʽʛʽ ʪʫʳʥʜʘʡʜʳ. 

 ʳʥסʪʘʩʪʳײʤᴅʜʝʥʠ ʢʦʜʳ ʤʝʥ ʨʫʭʘʥʠ ʪ שʪʳץʰʽʥ ʦʪʙʘʩʳ ï ʭʘʣʳװ ʩʪʘʥץʘʟʘפ

ʩʘץʪʘʡʪʳʥ ʪʽʨʝʢ. ʉʦʥʜʳץʪʘʥ ʜʘ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳש ʙʘʩʳʤ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ 

ï ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥ ץʦʨסʘʫ ʞᴅʥʝ ץʦʣʜʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʤʝʤʣʝʢʝʪ ʦʪʙʘʩʳסʘ ʞʘʥ-ʞʘץʪʳ ץʦʣʜʘʫ ʢᴇʨʩʝʪʫʜʝ: ʟʘשʥʘʤʘʣʳץ 

ʘʢʪʽʣʝʨ ץʘʙʳʣʜʘʫ, ʘʨʥʘʡʳ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫ, ץʦסʘʤʜʳץ 

ʙʘʩʪʘʤʘʣʘʨʜʳ ץʦʣʜʘʫ, ᴅʣʝʫʤʝʪʪʽʢ ʞʦʙʘʣʘʨʜʳ ץʘʨʞʳʣʘʥʜʳʨʫ ʩʠʷץʪʳ ʪʝʪʽʢʪʝʨ 

ʪײʨʘץʪʳ ʜʘʤʫʜʘ. 

ʆʩʳʣʘʡʰʘ, ץʘʟʽʨʛʽ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨ ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥʜʘסʳ 

ʰʝʰʽʤʽʥ ʢװʪʢʝʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʜʝ ʘʡץʳʥ ʢᴇʨʩʝʪʝʜʽ: ʘʞʳʨʘʩʫʣʘʨ ʩʘʥʳʥʳש ʘʨʪʫʳ, 

ʙʘʣʘ ʪʫʫ ʢᴇʨʩʝʪʢʽʰʽʥʽש ʪᴇʤʝʥʜʝʫʽ, ʪʦʣʳץ ʝʤʝʩ ʦʪʙʘʩʳʣʘʨʜʳש ʢᴇʙʝʶʽ, ʘʪʘ-ʘʥʘʣʳץ 

ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽש ᴅʣʩʽʨʝʫʽ. ɹײʣ ʬʘʢʪʦʨʣʘʨ ʤʝʤʣʝʢʝʪʪʽש ʩʪʨʘʪʝʛʠʷʣʳץ 

ʤʽʥʜʝʪʪʝʨʽʥ ץʘʡʪʘ ץʘʨʘʩʪʳʨʳʧ, ʞʘשʘ ʪᴅʩʽʣʜʝʨ ʝʥʛʽʟʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ. ɸʣʜʘסʳ ʤʽʥʜʝʪ 

ï ʭʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽ ʝʩʢʝʨʽʧ, ʙʽʨʘײ ץʣʪʪʳץ ʙʦʣʤʳʩץʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 

ʦʪʙʘʩʳʣʳץ ʩʘʷʩʘʪ ʪʝʪʽʢʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ. פʦסʘʤ ʤʝʥ ʤʝʤʣʝʢʝʪʪʽש ᴇʟʘʨʘ 

ʩʝʨʽʢʪʝʩʪʽʛʽ, ʘʟʘʤʘʪʪʳץ ץʦסʘʤ ʠʥʩʪʠʪʫʪʪʘʨʳʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽ ʞᴅʥʝ ʦʪʙʘʩʳʥʳש 

ᴇʟʽʥ-ᴇʟʽ ʜʘʤʳʪʫ ᴅʣʝʫʝʪʽʥ ʢװʰʝʡʪʫ ï ץʘʟʘץʩʪʘʥʜʳץ ʦʪʙʘʩʳʣʘʨʜʳש ʪײʨʘץʪʳʣʳסʳʥ 

 .ʥʝʛʽʟʛʽ ʞʦʣʜʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽץ

 ʘʫ ïסʦʨץ ʘʡʪʫ, ʘʥʘ ʤʝʥ ʙʘʣʘʥʳסʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʦʪʙʘʩʳʥ ʥʳפ

 .ʢʝʧʽʣʽ שʘʫʽʧʩʽʟʜʽʛʽʥʽץ ץʣʪʪʳײ ʳ ʤʝʥסʪʳʣʳץʨʘײᴅʣʝʫʤʝʪʪʽʢ ʪ שʩʪʘʥʥʳץʘʟʘפ

ʆʪʙʘʩʳʣʳץ ʩʘʷʩʘʪʪʳ ʞʝʪʽʣʜʽʨʫ ʘʨץʳʣʳ סʘʥʘ ץʦסʘʤʥʳש ʪײʪʘʩʪʳסʳʥ ʩʘץʪʘʧ, 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʙʦʣʘʜʳץ ʳʥסʙʦʣʘʰʘ שʣʪʪʳײ
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MANAGERIAL AND POLICY PERSPECTIVES 
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The strategic partnership between Kazakhstan and China, underpinned by the 

Belt and Road Initiative and the Middle Corridor, represents a critical axis of Eurasian 

economic integration. While macro-level policy frameworks and infrastructure 

projects are well -documented, a significant disconnect persists between these strategic 

ambitions and the operational realities faced by businesses. This study addresses this 

gap by analyzing cross-border trade and financial integration from intertwined 

managerial and policy perspectives. It identifies key managerial challenges including 

navigating the dual EAEU-BRI regulatory environment, currency volatility, logistical 

bottlenecks, and cross-cultural barriers and critically evaluates the corresponding 

policy architecture. The paper's core theoretical contribution is the ñManagerial-Policy 

Feedback Loopò model, which conceptualizes integration as a dynamic, iterative co-

evolution process. We argue that institutionalizing a formal channel for business 

feedback is essential for refining policies and achieving sustainable, effective 

economic cooperation between Kazakhstan and China. 

Key words: Cross-Border Trade, Financial Integration, Kazakhstan-China 

Relations, Belt and Road Initiative (BRI), Eurasian Economic Union (EAEU). 

 

 

Introduction . 

The strategic partnership between Kazakhstan and China has evolved into a 

cornerstone of Eurasian economic dynamics, largely catalyzed by Chinaôs Belt and 

Road Initiative (BRI) and the growing prominence of the Trans-Caspian International 

Transport Route, or Middle Corridor. These frameworks have elevated bilateral trade 

and financial cooperation from a peripheral concern to a central component of both 

nations' foreign economic strategies. Within this context, macroeconomic indicators 

and geopolitical analyses have dominated academic and policy discourse, often 

celebrating infrastructure investments and aggregated trade volumes. However, this 

macro-level focus obscures a more complex and under-examined reality occurring at 

the operational level [1]. A significant disconnect persists between the strategic policy 

ambitions championed by governments and the daily managerial challenges confronted 
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by enterprises engaged in cross-border activities. This gap between policy intent and 

business execution constitutes a critical void in the current understanding of 

Kazakhstan-China economic integration. 

While intergovernmental agreements successfully outline a vision for 

connectivity, their translation into efficient business operations remains fraught with 

difficulties. Existing scholarship frequently details the broad benefits of cooperation 

but seldom systematically investigates the specific managerial impediments that hinder 

the realization of these policy goals. Consequently, there is a pressing need for research 

that bridges this divide, offering a nuanced analysis that connects the implementation 

of national policy instruments with the strategic responses of corporate management. 

This study seeks to address this scholarly omission by developing a conceptual 

framework specifically designed to analyze the interplay between cross-border 

managerial strategies and national policy architectures. The research is guided by 

several pivotal questions. It first aims to identify the primary managerial impediments 

to trade and financial integration from the distinct viewpoint of Kazakhstani firms. 

Subsequently, it interrogates how existing and proposed policies either alleviate or 

inadvertently exacerbate these operational challenges. Ultimately, it explores the 

potential for a constructive feedback loop, wherein insights from business practice 

actively inform and shape future policy formulation, thereby creating a more 

synergistic and effective integration process.The strategic and economic partnership 

between Kazakhstan and China represents a pivotal axis of regional integration, 

fundamentally reshaped by Chinaôs Belt and Road Initiative (BRI) and the concurrent 

development of the Trans-Caspian International Transport Route, or Middle Corridor. 

These grand strategic frameworks have transcended mere diplomatic communiqu®s, 

materializing into substantial infrastructure projects and institutional agreements that 

aim to redefine Eurasian connectivity. The prevailing academic and policy-oriented 

discourse has predominantly celebrated this relationship through a macro-level lens, 

focusing on aggregate trade flows, sovereign investment volumes, and geopolitical 

ramifications. This top-down perspective, while valuable, offers an incomplete 

narrative. It largely overlooks the critical micro-level interface where national policies 

interact with corporate practice, creating a significant knowledge gap. A palpable 

disconnect exists between the strategic ambitions articulated in policy frameworks and 

the operational realities confronted by managers navigating the complex Kazakhstan-

China economic landscape. This schism between policy rhetoric and business 

execution forms the core problematique of this inquiry. 

The translation of high-level policy directives into tangible business outcomes is 

neither automatic nor seamless. The extant literature provides ample analysis of 

intergovernmental agreements but demonstrates a scarcity of rigorous studies that 

systematically dissect the managerial challenges inherent in this specific cross-border 

context. The operationalization of policy how agreements on paper are enacted in 

corporate boardrooms and supply chain logistics remains an underexplored frontier. 

This research seeks to fill this void by constructing a conceptual framework designed 

explicitly to analyze the dynamic interplay between cross-border managerial strategies 

and national policy instruments. The investigation is propelled by several 
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interconnected questions. Primarily, it seeks to delineate the fundamental managerial 

impediments to trade and financial integration as perceived and experienced by 

Kazakhstani enterprises. Building on this, the research will critically assess the efficacy 

of existing and proposed policies in addressing or, conversely, perpetuating these 

operational bottlenecks. The ultimate objective is to theorize the mechanisms of a 

feedback loop, exploring how ground-level business practices and managerial 

experiences can be systematically integrated into the policy formulation process to 

foster a more resilient and mutually beneficial economic integration. 

 

Theoretical Framework: Bridging International Business and Economic Policy. 

A robust theoretical foundation for analyzing cross-border trade and financial 

integration necessitates a dualistic framework that reconciles macro-level policy 

architectures with micro-level managerial decision-making. The complex interplay 

between Kazakhstan and China cannot be fully apprehended through a single 

theoretical lens; rather, it demands a synthesis of perspectives from economic policy 

and international business theory. At the macro level, the process is guided by theories 

of economic integration, which delineate a continuum from preferential trade 

agreements to complete economic unions. The relationship between Kazakhstan, a 

member of the Eurasian Economic Union (EAEU), and China, the architect of the Belt 

and Road Initiative (BRI), presents a compelling case of overlapping and occasionally 

competing integration models. This institutional duality creates a unique policy 

environment where firms must navigate the EAEUôs common external tariff alongside 

BRI-driven bilateral agreements. Concurrently, financial integration theory provides a 

lens for examining mechanisms such as capital account liberalization and bilateral 

currency swap agreements [2]. These policies aim to reduce transaction costs and 

mitigate exchange rate risks, yet their practical effectiveness is contingent upon their 

adoption and implementation at the firm level. The supranational nature of both the 

EAEU and the BRI introduces a layer of institutional complexity that directly 

influences the regulatory landscape in which businesses operate. 

On the micro-managerial dimension, established international business theories 

elucidate how individual firms perceive and respond to these macro-level opportunities 

and constraints. The Eclectic Paradigm, or OLI framework, offers a structured 

approach to understanding foreign direct investment decisions by Kazakhstani 

enterprises in China and vice versa. It posits that cross-border investment is driven by 

the confluence of Ownership-specific advantages, Location-specific advantages, and 

the Internalization incentive. The evolving policy landscape directly shapes these 

factors, particularly the Locational advantages of Kazakhstan as a gateway within the 

BRI. Complementing this, Institutional Theory provides critical insights into how firms 

strategically adapt to the formal and informal institutional pressures inherent in both 

the Kazakhstani and Chinese contexts. Firms develop strategies ranging from passive 

compliance to active negotiation to manage the distinct regulatory, normative, and 

cognitive institutions that characterize the two economies. Furthermore, the concept of 

cross-cultural management moves beyond purely economic or institutional analysis to 

address the profound challenges of differing communication styles, negotiation tactics, 
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and organizational behaviors that can impede effective partnership and operational 

efficiency, even when favorable policies exist. 

The novel contribution of this analysis lies in synthesizing these distinct 

dimensions into a dynamic ñManagerial-Policy Feedback Loopò model. Conventional 

models often implicitly assume a linear, top-down relationship where policy creates an 

environment to which business merely reacts. This perspective is insufficient. True 

integration is a dynamic, iterative process. The proposed model posits that while policy 

frameworks establish the initial rules of the game, the lived experiences of managers 

and firms their encountered obstacles, their innovative solutions, and their strategic 

failures generate a vital stream of feedback. This feedback, when formally or 

informally channeled back to policymakers, should inform subsequent policy 

refinements. For instance, persistent managerial difficulties in navigating EAEU and 

BRI customs procedures at the Khorgos gateway, or the limited uptake of RMB 

settlement among Kazakhstani SMEs despite available swap agreements, represent 

critical data points. A functional feedback loop ensures that policy is not static but 

evolves through learning, becoming more pragmatic and effective. This 

conceptualization elevates the analysis from a static description of policy and practice 

to a dynamic theory of co-evolution, where the continuous interaction between 

managerial action and policy adaptation drives the genuine deepening of cross-border 

trade and financial integration. 

 

The Managerial Landscape: Strategies and Challenges for Kazakhstani 

Enterprises. 

The operational reality for Kazakhstani enterprises engaging with the Chinese 

market is defined by a complex tapestry of strategic challenges that test the limits of 

conventional managerial capability. This landscape requires a sophisticated 

understanding of multi-layered regulatory regimes, volatile financial mechanisms, 

physical logistical networks, and profound cultural differences. A primary and defining 

challenge stems from the necessity to navigate a dual regulatory environment, where 

the supranational legal framework of the Eurasian Economic Union (EAEU) intersects 

with a web of bilateral agreements established under the Belt and Road Initiative (BRI). 

Managers are tasked with reconciling often divergent rules of origin, customs 

classification procedures, and technical standards between these two systems. This 

regulatory duality imposes significant administrative burdens and creates legal 

ambiguities that can paralyze supply chain efficiency [3]. For instance, complying with 

EAEU standards for a good destined for China may not satisfy Chinese import 

regulations, forcing companies to maintain parallel production processes or seek costly 

certifications twice. The managerial response involves developing specialized in-house 

legal expertise or engaging external consultants, effectively internalizing the cost of 

institutional misalignment, which diminishes the competitive advantage these trade 

agreements theoretically provide. 

Financially, the landscape is equally fraught with hurdles that constrain strategic 

flexibility. Currency management presents a persistent problem, as firms face triple 

exposure to fluctuations in the Tenge, Renminbi (RMB), and often the Russian Rouble. 
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The limited use of RMB in settlements, despite available bilateral swap agreements, 

forces a reliance on intermediate convertible currencies like the US Dollar, layering 

additional transaction costs and exchange rate risks [4]. This financial friction is 

compounded by differential access to capital. While Chinese policy banks offer 

financing for projects aligned with BRI objectives, these are often tied to the 

procurement of Chinese goods and services. Local Kazakh banks, conversely, may lack 

the international capacity or risk appetite to offer competitive financing for such cross-

border ventures. This creates a strategic dilemma for managers, who must weigh the 

conditional benefits of Chinese capital against the development of local financial 

partnerships. The management of cross-border payments remains cumbersome, with 

legacy systems and evolving regulatory requirements leading to delays and increased 

operational costs, directly impacting profit margins and cash flow stability. 

These regulatory and financial challenges manifest most tangibly in the realm of 

logistics and supply chain management. Critical nodes such as the Khorgos gateway, 

while symbolically important, often become bottlenecks where infrastructure capacity 

fails to meet policy ambitions. Managerial strategies must account for chronic 

congestion, inconsistent cargo handling speeds, and the still-evolving digitalization of 

customs processes. The gap between the concept of a ñdigital silk roadò and the on-

the-ground reality of paper-based documentation at borders creates significant 

inefficiencies. Consequently, developing a resilient logistics strategy is not merely an 

operational concern but a core strategic imperative. Managers are forced to build 

redundancy into their supply chains, exploring alternative routes or modes of transport 

and holding higher inventory buffers to mitigate the risks of disruption. This 

operational resilience comes at a direct cost, eroding the economic benefits of 

geographic proximity. 

Underpinning all these tangible challenges is the critical dimension of cross-

cultural competence. The successful navigation of regulatory, financial, and 

operational hurdles is ultimately dependent on the ability to build trust and facilitate 

effective communication with Chinese partners. Profound differences in negotiation 

styles from the pace of discussions to the approach to contract terms can derail potential 

ventures. The management of joint ventures demands an acute understanding of 

divergent corporate governance models and decision-making hierarchies. Differences 

in business ethics, communication practices, and concepts of relationship-building 

(guanxi) represent a latent risk that can undermine even the most sound contractual 

agreements. Therefore, investing in cultural intelligence, language skills, and 

relationship management is not a soft luxury but a fundamental requirement for de-

risking operations and ensuring long-term partnership sustainability in the complex 

Kazakhstan-China economic corridor. 

The Policy Architecture: Instruments, Gaps, and Future Pathways. 

The policy architecture governing Kazakhstan-China economic relations is a 

complex tapestry of bilateral and multilateral agreements, yet a critical examination 

through a managerial lens reveals significant disjunctures between institutional design 

and operational efficacy. The foundational framework is built upon the overarching 

memoranda of the Belt and Road Initiative, which are operationalized through more 
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specific bilateral trade and investment agreements [5]. This structure is further 

complicated by Kazakhstanôs membership in the Eurasian Economic Union, creating 

a layered regulatory system. Key financial mechanisms, such as the currency swap 

agreement between the National Bank of Kazakhstan and the People's Bank of China, 

alongside the establishment of the Astana International Financial Centre with its 

English common law basis, represent ambitious institutional innovations aimed at 

deepening financial integration. However, the mere existence of these instruments does 

not automatically translate into seamless business facilitation. The central policy 

challenge lies not in a lack of high-level agreements, but in their implementation and 

their responsiveness to the ground-level realities faced by enterprises. 

When evaluated from the perspective of managerial challenges, discernible gaps 

emerge within this policy edifice. The persistent logistical bottlenecks at key nodes like 

the Khorgos land port, for instance, indicate that trade facilitation policies have 

prioritized physical infrastructure over the synergistic development of streamlined and 

fully digitalized customs administration. The simultaneous application of EAEU and 

Chinese customs procedures, without a unified digital interface, creates the very 

administrative delays that policies purport to eliminate [6]. In the financial domain, 

while the currency swap agreement provides a macro-level liquidity buffer, its trickle-

down effect to small and medium-sized enterprises remains limited. Policies promoting 

RMB usage have not yet been coupled with sufficient incentives or risk-mitigation 

tools to make it a pragmatically attractive alternative to the US Dollar for Kazakhstani 

firms, which continue to face high transaction costs and volatility. A more profound 

policy gap is the absence of a structured, institutionalized mechanism for incorporating 

frontline managerial feedback into the policy cycle. The experiences of businesses 

grappling with regulatory duality and financial hurdles represent an invaluable source 

of intelligence that currently lacks a formal conduit to policymakers, leading to a 

perpetuation of operational inefficiencies. 

Addressing these disjunctures necessitates a shift towards a more responsive and 

managerially-informed policy paradigm. A pivotal recommendation involves the 

development of a digital ñsingle windowò system specifically designed to harmonize 

data requirements for trade crossing the EAEU-China border. This would directly 

address the administrative burden identified by managers, collapsing multiple 

procedures into a single submission point. To enhance financial integration, policy 

should focus on creating tangible incentives for using RMB-denominated instruments 

within the AIFC ecosystem. This could involve preferential regulatory treatment for 

RMB-linked sukuk issuances or the development of RMB-denominated hedging 

products tailored to the needs of Kazakhstani SMEs. Most critically, establishing a 

permanent public-private dialogue forum, with formal representation from 

Kazakhstani business associations and major corporate entities, would institutionalize 

the feedback loop between practice and policy. This body would be tasked with 

systematically collecting managerial testimony on implementation barriers and 

presenting evidence-based recommendations for regulatory refinement, thereby 

ensuring that the policy architecture evolves in tandem with the dynamic realities of 

cross-border trade. 
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Conclusion. 

This study elucidates the critical disjuncture between the strategic vision of 

Kazakhstan-China cross-border integration and the operational realities confronting 

enterprises. The analysis has identified a suite of persistent managerial challenges, 

including navigating the dual EAEU-BRI regulatory environment, managing currency 

volatility and limited financing options, overcoming logistical bottlenecks, and 

bridging significant cross-cultural divides. Correspondingly, the policy architecture, 

while extensive in its scope, reveals pronounced gaps in its practical implementation, 

particularly regarding trade facilitation, financial instrument accessibility for SMEs, 

and the absence of formal channels for business feedback. The theoretical contribution 

of this work lies in its development of the ñManagerial-Policy Feedback Loopò model, 

which posits integration as a dynamic, iterative process rather than a static policy 

outcome. This framework offers a transferable analytical tool for examining similar 

asymmetric bilateral relationships across emerging economies. 

From a practical standpoint, the findings offer clear directives. Kazakhstani 

managers must proactively develop sophisticated regulatory intelligence and cultivate 

deep cultural literacy to navigate this complex terrain effectively. For policymakers, 

the imperative is to transition from crafting agreements to optimizing their execution, 

prioritizing the development of a digital single window, fostering RMB liquidity within 

the AIFC, and, most crucially, institutionalizing a structured public-private dialogue 

forum. Future research should build upon this conceptual foundation by conducting 

sector-specific investigations into areas like agriculture and fintech, exploring the 

transformative potential of digitalization for customs and logistics, and compiling 

detailed case studies of corporate strategies to generate granular, empirically-grounded 

insights for enhancing this vital economic corridor. 
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ɹײʣ ʟʝʨʪʪʝʫ פʘʟʘץʩʪʘʥʜʘסʳ ʪʫʨʠʟʤʥʽש ʜʘʤʫʳʥʘ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש 

ᴅʩʝʨʽʥ ʞʘʥ-ʞʘץʪʳ ʪʘʣʜʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ɾײʤʳʩʪʳס שʳʣʳʤʠ ʤʘשʳʟʜʳʣʳסʳ ï 

ʮʠʬʨʣʘʥʜʳʨʫ ʧʨʦʮʝʩʽʥʽש ʽʰʢʽ ʪʫʨʠʟʤʥʽש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʝ, ʘʡʤʘץʪʳץ 

ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪʪʝʨʜʽש ʪʘʨʪʳʤʜʳʣʳסʳʥʘ ʞᴅʥʝ ʪʫʨʠʩʪʽʢ ʥʘʨʳץʪʘסʳ 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʩʪʨʘʪʝʛʠʷʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥʝ ʳץʧʘʣʳʥ ʞװʡʝʣʽ ʙʘסʘʣʘʫʳʥʜʘ. 

ʇʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳ ï ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨ, 

ʪʫʨʠʩʪʽʢ ײʡʳʤʜʘʨ ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ ץʘʫʳʤʜʘʩʪʳץʪʘʨ װʰʽʥ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ 

 ʳʟʤʝʪ ʩʘʧʘʩʳʥץ ,ʘסʳʥʜʳ ʘʨʪʪʳʨʫסʳʣʳ ʪʫʨʠʩʪʽʢ ʘץʦʣʜʘʥʫ ʘʨץ ʨʘʣʜʘʨʳʥײץ

ʞʘץʩʘʨʪʫסʘ ʞᴅʥʝ ᴇשʽʨʣʽʢ ʪʫʨʠʩʪʽʢ ᴇʥʽʤʜʝʨʜʽ ʘʣסʘ ʞʳʣʞʳʪʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ 

ʞʝʪʽʣʜʽʨʫʛʝ ʥʘץʪʳ ײʩʳʥʳʩʪʘʨ ʙʝʨʫʽʥʜʝ. 

ʂʝʰʝʥʜʽ ʰʦʣʫʜʳש ʤʘץʩʘʪʳ ï ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽפ שʘʟʘץʩʪʘʥʜʘסʳ ʪʫʨʠʟʤ 

ʠʥʜʫʩʪʨʠʷʩʳʥʳש ʜʘʤʫʳʥʘ ᴅʩʝʨ ʝʪʫ ʪʝʪʽʢʪʝʨʽʥ ʘʡץʳʥʜʘʫ ʞᴅʥʝ ʦʥʳש ʪʠʽʤʜʽʣʽʛʽʥ 

ʨʘʩʪʘʡʪʳʥ ʵʤʧʠʨʠʢʘʣʳץ ʞᴅʥʝ ʪʝʦʨʠʷʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʞװʡʝʣʝʫ. ɿʝʨʪʪʝʫ 

ᴅʜʽʩʥʘʤʘʩʳ Scopus ʜʝʨʝʢץʦʨʳʥʜʘסʳ ʞʘʨʠʷʣʘʥʳʤʜʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʞװʡʝʣʽ ᴅʜʝʙʠ 

ʰʦʣʫ (systematic review) ʪᴅʩʽʣʽʥʝ ײץʨʳʣסʘʥ. 2023ï2025 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ 

ʞʘʨʳץ ʢᴇʨʛʝʥ ʝשʙʝʢʪʝʨ ʪʘʣʜʘʥʜʳ, ʘʣ ʽʟʜʝʫ ʙʘʨʳʩʳʥʜʘ digitalization, digital 

marketing, domestic tourism, Kazakhstan ʩʠʷץʪʳ ʥʝʛʽʟʛʽ ʪװʡʽʥʜʽ ʩᴇʟʜʝʨ 

 שʨʛʽʟʽʣʽʧ, ʦʥʳװʳ ʽʨʽʢʪʝʫ ʞץʦʣʜʘʥʳʣʜʳ. PRISMA ʭʘʪʪʘʤʘʩʳʥʘ ʩᴅʡʢʝʩ ʙʘʩʪʘʧץ

ʥᴅʪʠʞʝʩʽʥʜʝ ʪʘץʳʨʳʧץʘ ʪʦʣʳץ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 43 סʳʣʳʤʠ ʤʘץʘʣʘ ʪʝʨʝש ʪʘʣʜʘʫסʘ 

 ʨʳʣʳʤʳ ʤʝʥײץ ץʥʜʳײʤʘʟʤ שʘʪʘʨ ʟʝʨʪʪʝʫʣʝʨʜʽץ ʦʩʳʣʜʳ. ʉʦʥʳʤʝʥץ

ʛʝʦʛʨʘʬʠʷʣʳץ ᴇʨʽʩʽʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ VOSviewer ʙʘסʜʘʨʣʘʤʘʩʳ ʢᴇʤʝʛʽʤʝʥ 

ʪװʡʽʥʜʽ ʩᴇʟʜʝʨʜʽש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩ ʞʠʽʣʽʛʽʥʝ (co-occurrence) ʪʘʣʜʘʫ ʞʘʩʘʣʜʳ. 

 שʙʝʢʪʝʨʜʽשʳʣʳʤʠ ʝס ʘʥסʘ ʘʨʥʘʣסʳ ʽʰʢʽ ʪʫʨʠʟʤʜʽ ʮʠʬʨʣʘʥʜʳʨʫסʩʪʘʥʜʘץʘʟʘפ

ʪסשײʳʰ ʨʝʪ ʢʦʥʮʝʧʪʫʘʣʜʳץ ʢʘʨʪʘʩʳʥ ײץʨʫʳʥʜʘ ʞᴅʥʝ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש 

 ʡʣʝʩʽʤʜʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʫʜʝ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽװ ʪʫʨʠʟʤ ʩʪʨʘʪʝʛʠʷʩʳʤʝʥ ץʣʪʪʳײ

ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש ʽʰʢʽ ʪʫʨʠʟʤ ʵʢʦʥʦʤʠʢʘʩʳʥ ʜʘʤʳʪʫʜʳש ʥʝʛʽʟʛʽ ץʦʟסʘʫʰʳ 

ʢװʰʽ ʝʢʝʥʽʥ, ʪʫʨʠʩʪʽʢ ʩײʨʘʥʳʩʪʳ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷʣʘʫʜʘ, ʪײʪʳʥʫʰʳʣʘʨʤʝʥ ᴇʟʘʨʘ 
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ᴅʨʝʢʝʪʪʽ ʢװʰʝʡʪʫʜʝ ʞᴅʥʝ ʘʡʤʘץʪʘʨʜʳש ʪʫʨʠʩʪʽʢ ʠʤʠʜʞʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ 

ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. VOSviewer ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣסʘʥ 

ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʨ פʘʟʘץʩʪʘʥʜʘסʳ ʪʫʨʠʟʤʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ʟʝʨʪʪʝʫʣʝʨʽʥʽש 

ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʣʘʥʜʰʘʬʪʳʥ ʥʘץʪʳ ʘʡץʳʥʜʘʧ, ʙʦʣʘʰʘץ ʟʝʨʪʪʝʫ ʙʘסʳʪʪʘʨʳʥʘ 

ʙʘסʜʘʨ ʙʝʨʝʜʽ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʮʠʬʨʣʘʥʜʳʨʫ, ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ, ʽʰʢʽ ʪʫʨʠʟʤ, 

ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫ, ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʪʫʨʠʟʤʜʽ ʽʣʛʝʨʽʣʝʪʫ. 

 

 

ʂʽʨʽʩʧʝ. 

ʉʦסשʳ ʞʳʣʜʘʨʳ ʪʫʨʠʟʤ ʞʘᴃʘʥʜʳץ ʵʢʦʥʦʤʠʢʘʥʳש ʝש ʩʝʨʧʽʥʜʽ ʞᴅʥʝ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʩʘʣʘʩʳʥʘ ʘʡʥʘʣʜʳ. ɼװʥʠʝʞװʟʽʣʽʢ 

ʪʫʨʠʩʪʽʢ ײʡʳʤʥʳש (UNWTO) 2025 ʞʳʣסʳ ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ, ʭʘʣʳץʘʨʘʣʳץ 

ʪʫʨʠʩʪʽʢ ʢʝʣʫʣʝʨ ʧʘʥʜʝʤʠʷסʘ ʜʝʡʽʥʛʽ ʜʝשʛʝʡʛʝ ʪʦʣʳץ ʞʝʪʽʧ, 2025 ʞʳʣʜʳש 

ʘʣסʘʰץʳ ʞʘʨʪʳʩʳʥʜʘ ᴇʪʢʝʥ ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʰʘʤʘʤʝʥ 5%-סʘ ʘʨʪץʘʥ 

(Tourism Statistics, URL: https://www.unwto.org/statistics). ɹײʣ ᴇʩʽʤ ʪʫʨʠʟʤ 

ʩʘʣʘʩʳʥʳש ʪײʨʘץʪʳʣʳסʳ ʤʝʥ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʥʳש ʪʠʽʤʜʽʣʽʛʽʥ 

ʜᴅʣʝʣʜʝʡʜʽ. פʘʟʽʨʛʽ ʪʘשʜʘ ʪʫʨʠʩʪʝʨʜʽש ʰʘʤʘʤʝʥ 70%-ʳ ʩʘʧʘʨʜʳ ʞʦʩʧʘʨʣʘʫ ʤʝʥ 

ʙʨʦʥʜʘʫ ʢʝʟʽʥʜʝ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘʣʘʨ ʤʝʥ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨʜʳ 

ʧʘʡʜʘʣʘʥʘʜʳ, ʙײʣ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש ʨᴇʣʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʢװʰʝʡʪʪʽ 

(ʕʢʦʥʦʤʠʢʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץ ʞᴅʥʝ ʜʘʤʫ ײʡʳʤʳ, URL: https://www.oecd.org). 

ɹװʢʽʣᴅʣʝʤʜʽʢ ʵʢʦʥʦʤʠʢʘʣʳץ ʬʦʨʫʤʥʳש Travel & Tourism Development 

Index 2024 ʝʩʝʙʽʥʜʝ ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫʜʘ ʮʠʬʨʣʘʥʜʳʨʫ ʤʝʥ ʠʥʥʦʚʘʮʠʷʣʘʨ 

ʝʣʜʝʨʜʽש ʥʝʛʽʟʛʽ ʙᴅʩʝʢʝʣʝʩʪʽʢ ʘʨʪʳץʰʳʣʳסʳʥʘ ʘʡʥʘʣסʘʥʳ ʢᴇʨʩʝʪʽʣʛʝʥ (WEF, 

2024). ʕʢʦʥʦʤʠʢʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץ ʞᴅʥʝ ʜʘʤʫ ײʡʳʤʳʥʳש (OECD) 

ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ, ʪʫʨʠʟʤ ᴅʣʝʤʜʽʢ ʞʘʣʧʳ ʽʰʢʽ ᴇʥʽʤʥʽש ʰʘʤʘʤʝʥ 7%-ʳʥ ʞᴅʥʝ 

ʞײʤʳʩʧʝʥ ץʘʤʪʳʣסʘʥʜʘʨʜʳ6% ש-ʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʘʣ ʮʠʬʨʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙײʣ װʣʝʩʪʽ ʘʨʪʪʳʨʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʫʜʘ (ʕʢʦʥʦʤʠʢʘʣʳץ 

ʳʥʪʳʤʘץʪʘʩʪʳץ ʞᴅʥʝ ʜʘʤʫ ײʡʳʤʳ, URL: https://www.oecd.org). ʎʠʬʨʣʳץ 

ʤʘʨʢʝʪʠʥʛʪʽש ʪʠʽʤʜʽ ץʦʣʜʘʥʳʣʫʳ ʝʣʜʝʨ ʤʝʥ ʢʦʤʧʘʥʠʷʣʘʨסʘ ʭʘʣʳץʘʨʘʣʳץ 

ʥʘʨʳץʪʘ ᴇʟ ʧʦʟʠʮʠʷʩʳʥ ʥʳסʘʡʪʳʧ, ʪʫʨʠʩʪʽʢ ʘסʳʥʜʘʨʜʳ ʙʘʩץʘʨʫʜʘ ʞʘשʘ 

ʤװʤʢʽʥʜʽʢʪʝʨʛʝ ʞʦʣ ʘʰʳʧ ʦʪʳʨ. ʎʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʪʫʨʠʩʪʝʨʜʽץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥ 

ʘʥʳץʪʘʧ, ʩʘʧʘʨʜʘʥ ʢʝʡʽʥʛʽ ʧʽʢʽʨʣʝʨʽ ʤʝʥ ʤʽʥʝʟ-ײץʣץʳʥ ʪʝʨʝש ʪʘʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ, ʙײʣ ᴇשʽʨʣʝʨ ʤʝʥ ʪʫʨʠʩʪʽʢ ץʘʫʳʤʜʘʩʪʳץʪʘʨʜʳש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ 

ʘʨʪʪʳʨʘʜʳ. [ʆʭʨʠʤʝʥʢʦ, ɽ. ʀ. (2025). ʊʫʨʠʟʤ ʩʘʣʘʩʳʥʜʘ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ 

ʞᴅʥʝ ʩʦʮʠʦʣʦʛʠʷ ʭʘʙʘʨʰʳʩʳ, (3), 371ï ץʳץײץ ,ʦʣʜʘʥʫ. ʕʢʦʥʦʤʠʢʘץ ʨʘʣʜʘʨʳʥײץ

377.] ɼʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʜʘʤʫʳ ʪʫʨʠʩʪʽʢ ᴇʥʽʤʜʽ ʥʘץʪʳ 

ʩײʨʘʥʳʩץʘ ʙʝʡʽʤʜʝʫʛʝ, ʘʣ ʦʥʣʘʡʥ-ʢʦʤʤʫʥʠʢʘʮʠʷ ʘʨʥʘʣʘʨʳ ʪʫʨʠʩʪʝʨʤʝʥ ʪײʨʘץʪʳ 

ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ, ᴇשʽʨʣʝʨ ᴇʟ ʙᴅʩʝʢʝʛʝ 

 ʛʝʡʛʝשʘ ʜʝשʦʡʤʘʡ, ʪʫʨʠʩʪʽʢ ʪᴅʞʽʨʠʙʝ ʩʘʧʘʩʳʥ ʞʘץ ʘʥʘץ ʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧץ

ʢᴇʪʝʨʝ ʘʣʘʜʳ. 

 ʪʘʡ ʜʘʤʳʧ ʢʝʣʝʜʽץʳ ʞʳʣʜʘʨʳ ʘʡʪʘʨʣʳסשʩʪʘʥʜʘ ʪʫʨʠʟʤ ʩʘʣʘʩʳ ʩʦץʘʟʘפ

2024 ʞʳʣʳ ʥʝʛʽʟʛʽ ʢʘʧʠʪʘʣסʘ ʩʘʣʳʥסʘʥ ʠʥʚʝʩʪʠʮʠʷʣʘʨ ʢᴇʣʝʤʽ 947,5 ʤʣʨʜ ʪʝשʛʝ 

ʙʦʣʳʧ, 2023 ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 20,3 %-סʘ ᴇʩʢʝʥʽ ʨʝʩʤʠ ʩʪʘʪʠʩʪʠʢʘʜʘ 
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ʢᴇʨʩʝʪʽʣʛʝʥ. ɯʰʢʽ ʪʫʨʠʟʤ ʜʝ ץʘʨץʳʥʜʳ ʜʘʤʫʜʘ 2024 ʞʳʣʜʳש ʘʣסʘʰץʳ ʪʦסʳʟ 

ʘʡʳʥʜʘ ʽʰʢʽ ʪʫʨʠʩʪʝʨ ʩʘʥʳ 5,973 ʤʣʥ ʘʜʘʤʜʳ ײץʨʘʧ, ᴇʪʢʝʥ ʞʳʣʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ 562 ʤʳסשʘ ʘʨʪץʘʥ (פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʊʫʨʠʟʤ ʞᴅʥʝ ʩʧʦʨʪ 

ʤʠʥʠʩʪʨʣʽʛʽ, URL: 

https://www.gov.kz/memleket/entities/tsm/press/news/details/898051?directionId=_3

44&lang=ru&utm_source). ɹײʣ װʨʜʽʩ פʘʟʘץʩʪʘʥʜʘסʳ ʪʫʨʠʟʤ ʠʥʜʫʩʪʨʠʷʩʳʥʳש 

ʵʢʦʥʦʤʠʢʘʣʳץ ᴅʣʝʫʝʪʽʥʽש ʘʨʪʳʧ ʢʝʣʝ ʞʘʪץʘʥʳʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʽʰʢʽ 

ʥʘʨʳץʪʘ ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪʪʝʨʛʝ ʜʝʛʝʥ ʩײʨʘʥʳʩʪʳש ʪײʨʘץʪʳ ʪװʨʜʝ ᴇʩʽʧ ʦʪʳʨסʘʥʳʥ 

ʘʡסʘץʪʘʡʜʳ. ɽʣ ʩʪʘʪʠʩʪʠʢʘʩʳ ʤʦʙʠʣʴʜʽ ʜʝʨʝʢʪʝʨʜʽ ʪʫʨʠʟʤ ʝʩʝʙʽʥʝ ʝʥʛʽʟʫ ʘʨץʳʣʳ 

ʪʫʨʠʩʪʽʢ ʘסʳʥʜʘʨʜʳ ʥʘץʪʳʨʘץ ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ (ױʣʪʪʳץ 

ʩʪʘʪʠʩʪʠʢʘ ʙʘʩץʘʨʤʘʩʳ, URL: https://stat.gov.kz/ru/news/tsifrovaya-reforma-

statistiki-maksat-turlubaev-predstavil-proekt-po-uchetu-turistov-na-osnove-

mobiln/?utm_source). ɹײʣ ʪᴅʩʽʣ ʪʫʨʠʩʪʽʢ ץʦʟסʘʣʳʩʪʳ ץʘʜʘסʘʣʘʫʜʳש ʜᴅʣʽʨʝʢ 

ᴅʜʽʩʪʝʨʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ, ʽʰʢʽ ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳץ ʪʫʨʠʩʪʽʢ ʪʝʥʜʝʥʮʠʷʣʘʨʜʳ 

ʪʘʣʜʘʫסʘ, ʩʦʥʜʘʡ-ʘץ ʙʘʩץʘʨʫ ʰʝʰʽʤʜʝʨʽʥ ʜʝʨʝʢʪʝʨʛʝ ʥʝʛʽʟʜʝʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ʎʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש ʥʦʨʤʘʪʠʚʪʽʢ ʥʝʛʽʟʜʝʨʽ ʜʝ ץʘʣʳʧʪʘʩץʘʥ 2023 ʞʳʣסʳ 

28 ʥʘʫʨʳʟʜʘסʳ ˉ 269 ץʘʫʣʳʤʝʥ ʙʝʢʽʪʽʣʛʝʥ çʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʥʳ, 

ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞᴅʥʝ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʪʽ 

ʜʘʤʳʪʫ ʪײʞʳʨʳʤʜʘʤʘʩʳ (2023ï2029 ʞʞ.)è ʞᴅʥʝ 2024 ʞʳʣסʳ 24 ʰʽʣʜʝʜʝʛʽ ˉ 592 

ʞʳʨʳʤʜʘʤʘʩʳ (2024ïײʘʫʣʳʤʝʥ ʙʝʢʽʪʽʣʛʝʥ çɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽ ʜʘʤʳʪʫ ʪץ

2029 ʞʞ.)è (ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ʜʘʤʳʪʫʜʳ2024-2029 ש ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ 

ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʙʝʢʽʪʫ ʪʫʨʘʣʳ, URL: 

https://adilet.zan.kz/rus/docs/P2400000592?utm). ɸʪʘʣסʘʥ ײץʞʘʪʪʘʨ ʮʠʬʨʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞװʡʝʣʽ ʪװʨʜʝ ʜʘʤʳʪʫʜʳש ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ʞᴅʥʝ ץײץʳץʪʳץ 

ʥʝʛʽʟʽʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ʪʫʨʠʟʤ ʩʘʣʘʩʳʥʜʘ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ ײץʨʘʣʜʘʨʳʥ 

 ʳʟʜʳ ʢʦʤʧʦʥʝʥʪʽשʤʘ שʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳסʳʪʪʘʣסʘ ʙʘסʦʣʜʘʫץ ʦʣʜʘʥʫʜʳץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ ʪײʞʳʨʳʤʜʘʤʘʣʘʨ ʮʠʬʨʣʳץ 

ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʞʝʪʽʣʜʽʨʫ, ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʢʝשʝʡʪʫ ʞᴅʥʝ 

ʩʘʣʘʥʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʘסשʳʨʫʳʥ ʞʝʜʝʣʜʝʪʫ װʰʽʥ ʙʽʨץʘʪʘʨ ʙʘʩʳʤʜʳץʪʘʨʜʳ 

ʘʡץʳʥʜʘʡʜʳ. 

2024 ʞʳʣʳ פʘʟʘץʩʪʘʥ ʭʘʣʳץʘʨʘʣʳץ Travel & Tourism Development Index 

ʨʝʡʪʠʥʛʽʥʜʝ 66-ʦʨʳʥʥʘʥ 52-ʦʨʳʥסʘ ʢᴇʪʝʨʽʣʽʧ, ʘʡʪʘʨʣʳץʪʘʡ ʽʣʛʝʨʽʣʝʜʽ (פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ ʊʫʨʠʟʤ ʞᴅʥʝ ʩʧʦʨʪ ʤʠʥʠʩʪʨʣʽʛʽ URL: 

https://www.gov.kz/memleket/entities/tsm/activities/344?lang=ru&utm). ɽʣʜʝ 

ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪ ʢᴇʨʩʝʪʝʪʽʥ ʦʨʥʘʣʘʩʪʳʨʫ ʦʨʳʥʜʘʨʳʥʳש ʩʘʥʳ ʘʨʪʪʳ, ʘʣ ʦʥʣʘʡʥ 

ʙʨʦʥʜʘʫ ʞװʡʝʣʝʨʽ ʤʝʥ ʮʠʬʨʣʳץ ʘʥʘʣʠʪʠʢʘ ʘʨץʳʣʳ ץʳʟʤʝʪ ʩʘʧʘʩʳ ʤʝʥ ʪʫʨʠʩʪʽʢ 

ʪᴅʞʽʨʠʙʝ ʞʘץʩʘʨʜʳ. ʎʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ ײץʨʘʣʜʘʨʳ ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʝʛʽ 

ʢʦʥʪʝʥʪ, ʪʫʨʠʩʪʽʢ ʧʦʨʪʘʣʜʘʨ ʞᴅʥʝ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʪʫʨʠʩʪʽʢ ᴇʥʽʤʜʝʨʜʽ 

ʞʳʣʜʘʤ ʽʣʛʝʨʽʣʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʪᴅʩʽʣ ʪʫʨʠʩʪʽʢ ʘסʳʤʜʳ ʙʘʩץʘʨʫסʘ, ʽʰʢʽ 

ʪʫʨʠʟʤʥʽש ʤʘʫʩʳʤʜʳʣʳסʳʥ ʘʟʘʡʪʫסʘ ʞᴅʥʝ ʘʡʤʘץʪʘʨ ʘʨʘʩʳʥʜʘסʳ ʪʝשʛʝʨʽʤʜʽ 

 ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʫʨʠʩʪʽʢ ץʧʘʣ ʝʪʝʜʽ. ʎʠʬʨʣʳץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʳץ

ʜʝʩʪʠʥʘʮʠʷʣʘʨʜʳץ שʘʫʽʧʩʽʟʜʽʛʽʥ ʘʨʪʪʳʨʫʤʝʥ ץʘʪʘʨ, ʦʣʘʨʜʳײ שʟʘץ ʤʝʨʟʽʤʜʽ 

ʪײʨʘץʪʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ [Issakov et al., 2025]. פʘʟʘץʩʪʘʥ ʞʘסʜʘʡʳʥʜʘ 

ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ ʪʝʢ ʞʘʨʥʘʤʘʣʳײץ ץʨʘʣ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʫʨʠʩʪʽʢ 
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ʠʥʬʨʘײץʨʳʣʳʤ ʤʝʥ ץʳʟʤʝʪ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳש ʤʘשʳʟʜʳ ʵʣʝʤʝʥʪʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (AI), ʠʥʪʝʨʥʝʪ ʟʘʪʪʘʨ 

ʞװʡʝʩʽ (IoT) ʞᴅʥʝ çʘץʳʣʜʳ ץʘʣʘè ʰʝʰʽʤʜʝʨʽ ʪʫʨʠʩʪʽʢ ʪᴅʞʽʨʠʙʝʥʽ ʞʘץʩʘʨʪʳʧ, 

ʪʫʨʠʩʪʝʨʜʽש ʩʝʥʽʤʽʥ ʥʳסʘʡʪʳʧ, ʜʝʩʪʠʥʘʮʠʷʥʳש ʪʘʨʪʳʤʜʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ. 

ʄײʥʜʘʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ɸʣʤʘʪʳ, ɸʩʪʘʥʘ, ʐʳʤʢʝʥʪ ʞᴅʥʝ ʊװʨʢʽʩʪʘʥ ʩʠʷץʪʳ 

ʪʫʨʠʩʪʽʢ ʦʨʪʘʣʳץʪʘʨʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫ ʝʣʜʽש ʪʫʨʠʩʪʽʢ ʠʤʠʜʞʽʥ ʝʜᴅʫʽʨ 

ʢװʰʝʡʪʝʜʽ.  

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʜʝʨʝʢʪʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʙʘʩץʘʨʫ 

ʤʝʥ ʤʘʨʢʝʪʠʥʛʪʽʢ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫסʘ ʞʘסʜʘʡ ʞʘʩʘʧ, ʪʫʨʠʩʪʽʢ ʙʨʝʥʜʪʽש 

ʭʘʣʳץʘʨʘʣʳץ ʜʝשʛʝʡʜʝ ʪʘʥʳʣʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʣʘʡʜʘ, פʘʟʘץʩʪʘʥʜʘ 

ʪʫʨʠʟʤʜʽ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ ʘʨץʳʣʳ ʜʘʤʳʪʫ ʙʘʨʳʩʳʥʜʘ ʙʽʨץʘʪʘʨ ʧʨʦʙʣʝʤʘʣʘʨ 

ʜʘ ʙʘʡץʘʣʘʜʳ. ɹʽʨʽʥʰʽʜʝʥ, ᴇשʽʨʣʽʢ ʜʝשʛʝʡʜʝ ʮʠʬʨʣʳץ ʠʥʬʨʘײץʨʳʣʳʤʥʳש ʜʘʤʫʳ 

ʙʽʨʢʝʣʢʽ ʝʤʝʩ. ɽʢʽʥʰʽʜʝʥ, ʪʫʨʠʟʤ ʩʘʣʘʩʳʥʜʘסʳ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ 

ʤʘʤʘʥʜʘʨʳʥʳש ʙʽʣʽʢʪʽʣʽʛʽ ʞʝʪʢʽʣʽʢʩʽʟ. תʰʽʥʰʽʜʝʥ, ʪʫʨʠʩʪʽʢ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ 

ʤʝʥ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫ ʞװʡʝʩʽ ʪʦʣʳץ ץʘʣʳʧʪʘʩʧʘסʘʥ. ʊᴇʨʪʽʥʰʽʜʝʥ, ʦʥʣʘʡʥ-

ʧʣʘʪʬʦʨʤʘʣʘʨʜʘסʳ ʘץʧʘʨʘʪʪʳש ʩʘʧʘʩʳ ʤʝʥ ʞʘשʘʨʪʳʣʫ ʞʠʽʣʽʛʽ ᴅʨʢʝʣʢʽ. ʉʦʥʜʘʡ-

ʘץ, ʮʠʬʨʣʳץ ʢʦʥʪʝʥʪ ʩʪʨʘʪʝʛʠʷʣʘʨʳ ʤʝʥ ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ ʞװʡʝʩʽ 

ʞʝʪʽʣʜʽʨʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ. ɼʝʛʝʥʤʝʥ, ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʞʝʪʢʽʣʽʢʩʽʟ ï ʦʣʘʨʜʳ 

ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤʝʥ ʪײʨסʳʥʜʘʨʜʳש, ʢᴅʩʽʧʢʝʨʣʝʨʜʽש ʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪʽʥ 

 ʳʪʪʘ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩʪʘʤʘʣʘʨ ʤʝʥ ʞʝʢʝסʣ ʙʘײʳʟʜʳ. ɹשʘʣʳʧʪʘʩʪʳʨʫ ʤʘץ

ʩʝʢʪʦʨʜʳש ʩʝʨʽʢʪʝʩʪʽʛʽ ʝʨʝʢʰʝ ʤᴅʥʛʝ ʠʝ. ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪʫʨʠʟʤ 

ʩʘʣʘʩʳʥʜʘ ʝʥʛʽʟʫ ʪʝʢ ʪʝʭʥʠʢʘʣʳץ ʞʘשʘʰʳʣʜʳץ ʝʤʝʩ, ʦʣ ʝʣʜʽש ʪʫʨʠʩʪʽʢ 

ʙʨʝʥʜʠʥʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש, ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨʘץʪʳʣʳץ ʧʝʥ ʪʫʨʠʩʪʝʨʜʽש 

ʩʝʥʽʤʽʥ ʘʨʪʪʳʨʫʜʳש ʩʪʨʘʪʝʛʠʷʣʳץ ʪʝʪʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳ ʪײʨסʳʜʘʥ 

ʘʣסʘʥʜʘ, ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש ᴅʣʝʫʝʪʽʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ פʘʟʘץʩʪʘʥʜʳ ʆʨʪʘʣʳץ 

ɸʟʠʷʜʘסʳ ʞʝʪʝʢʰʽ ʪʫʨʠʩʪʽʢ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽʥʝ ʘʡʥʘʣʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʆʩʳ ʬʘʢʪʦʨʣʘʨ ʟʝʨʪʪʝʫ ʪʘץʳʨʳʙʳʥʳס שʳʣʳʤʠ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ᴇʟʝʢʪʽʣʽʛʽʥ 

ʘʡץʳʥʜʘʡʜʳ. 

ɹײʣ ʢʝʰʝʥʜʽ ʰʦʣʫʜʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï פʘʟʘץʩʪʘʥʜʘסʳ ʪʫʨʠʟʤ ʩʘʣʘʩʳʥʜʘ 

ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳʥ ʪʘʣʜʘʧ, ʦʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ ʞᴅʥʝ 

ʪʫʨʠʩʪʽʢ ᴇʥʽʤʜʝʨʜʽ ʞʳʣʞʳʪʫ ʤʝʥ ʪʫʨʠʩʪʽʢ ʪᴅʞʽʨʠʙʝʥʽ ʞʘץʩʘʨʪʫʜʘסʳ ᴅʩʝʨʽʥ 

ʟʝʨʪʪʝʫ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽץ שʦʣʜʘʥʫ ʜʝשʛʝʡʽ ʤʝʥ ʜʘʤʫ 

ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥ ʙʘסʘʣʘʧ, ʝʣʜʽש ʪʫʨʠʩʪʽʢ ʩʝʢʪʦʨʳʥ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʣʘʫ 

ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨ ʞʘʩʘʫ. 

ɿʝʨʪʪʝʫʜʽש ʙʦʣʞʘʤʜʳץ ʥᴅʪʠʞʝʩʽ פʘʟʘץʩʪʘʥʜʘסʳ ʪʫʨʠʟʤ ʩʘʣʘʩʳʥʜʘ 

ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽץ שʦʣʜʘʥʳʣʫʳ ʪʫʨʠʩʪʽʢ ᴇʥʽʤʜʝʨʜʽ ʪʠʽʤʜʽ ʽʣʛʝʨʽʣʝʪʫʛʝ, ʽʰʢʽ 

ʞᴅʥʝ ʢʝʣʫ ʪʫʨʠʟʤʽʥ ʘʨʪʪʳʨʫסʘ, ʩʦʥʜʘʡ-ʘץ ʪʫʨʠʩʪʽʢ ʪᴅʞʽʨʠʙʝʥʽש ʩʘʧʘʩʳʥ 

ʞʘץʩʘʨʪʫסʘ ʘʡʪʘʨʣʳץʪʘʡ ʳץʧʘʣ ʝʪʝʪʽʥʽ ʘʥʳץʪʘʣʘʜʳ ʜʝʧ ʙʦʣʞʘʥʘʜʳ. ʎʠʬʨʣʳץ 

 ʦʩʳʤʰʘʣʘʨ, Big Data ʞᴅʥʝ ʞʘʩʘʥʜʳץ ʨʘʣʜʘʨʜʳ ï ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨ, ʤʦʙʠʣʴʜʽײץ

ʠʥʪʝʣʣʝʢʪ ʵʣʝʤʝʥʪʪʝʨʽʥ ï ʞװʡʝʣʽ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪ 

ʢᴇʨʩʝʪʫʰʽʣʝʨʜʽש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽ ʘʨʪʳʧ, ʪʫʨʠʩʪʽʢ ʘץʧʘʨʘʪʪʳש 

 ʡʝʩʽװʘʨʫ ʞץʩʘʨʘʜʳ, ʜʝʨʝʢʪʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʙʘʩץʦʣʞʝʪʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʧʘʩʳ ʞʘץ

 ʣײʰʝʡʝʜʽ. ɹװʳ ʤʝʥ ʩʝʥʽʤʜʽʣʽʛʽ ʢסʪʘʥʳʤʘʣʜʳ שʘʣʳʧʪʘʩʘʜʳ, ʘʣ ʪʫʨʠʩʪʽʢ ʙʨʝʥʜʪʽץ
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ᴇʟ ʢʝʟʝʛʽʥʜʝ פʘʟʘץʩʪʘʥʜʳ ʆʨʪʘʣʳץ ɸʟʠʷʜʘסʳ ʞʝʪʝʢʰʽ ʮʠʬʨʣʳץ ʪʫʨʠʩʪʽʢ 

ʭʘʙʪʘʨʜʳש ʙʽʨʽʥʝ ʘʡʥʘʣʜʳʨʫסʘ ʥʝʛʽʟ ʙʦʣʤʘץ. 

ᴄʜʝʙʠʝʪʪʽʢ ʰʦʣʫ. 

ɯʰʢʽ ʪʫʨʠʟʤʥʽײ שʣʪʪʳץ ʵʢʦʥʦʤʠʢʘʜʘסʳ ʤʘשʳʟʳ. 

 ʨʘʤʜʘʩײץ ʳʟʜʳשʤʘ שʵʢʦʥʦʤʠʢʘʥʳ ץʣʪʪʳײ ʳ ʽʰʢʽ ʪʫʨʠʟʤסʩʪʘʥʜʘץʘʟʘפ

ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʫʜʘ. ɿʝʨʪʪʝʫʣʝʨʛʝ ץʘʨʘסʘʥʜʘ, ʝʣʜʽש ʽʰʢʽ ʪʫʨʠʩʪʽʢ ʥʘʨʳסʳ ʞʳʣʳʥʘ 

ʰʘʤʘʤʝʥ 6ï8 ʤʠʣʣʠʦʥ ʘʜʘʤʜʳ ץʘʤʪʠʜʳ, ʘʣʘʡʜʘ ʽʰʢʽ ʩʘʷʭʘʪʪʘʨʜʘ ʦʥʣʘʡʥ 

ʩʝʨʚʠʩʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʜʝשʛʝʡʽ ᴅʣʽ ʜʝ ʪᴇʤʝʥ [Mussabayeva et al., 2024, 2 ʙ.]. ɹײʣ 

ʙʽʨ ʞʘסʳʥʘʥ ʽʰʢʽ ʪʫʨʠʟʤʥʽש ʘʫץʳʤʜʳ ʘʫʜʠʪʦʨʠʷʩʳʥ ʢᴇʨʩʝʪʩʝ, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ 

ʦʥʳש ʮʠʬʨʣʘʥʜʳʨʫ ʘʨץʳʣʳ ʦʜʘʥ ᴅʨʽ ᴇʩʽʧ, ʵʢʦʥʦʤʠʢʘʣʳץ ᴅʣʝʫʝʪʽʥ ʘʨʪʪʳʨʫ 

ʤװʤʢʽʥʜʽʛʽ ʤʦʣ ʝʢʝʥʽʥ ʘסשʘʨʪʘʜʳ. ɯʰʢʽ ʪʫʨʠʟʤ ʩײʨʘʥʳʩʪʳ ʝʣ ʽʰʽʥʜʝ ײʩʪʘʧ, 

ʪʘʙʳʩʪʳ ʩʳʨʪץʘ ʰʳסʘʨʤʘʡʪʳʥʜʳץʪʘʥ, ʦʥʳש ʜʘʤʫʳ ײʣʪʪʳץ ʢʽʨʽʩ ʧʝʥ ʞײʤʳʩʧʝʥ 

 .ʧʘʣ ʝʪʝʜʽץʘ ʪʽʢʝʣʝʡ ʳסʘʤʪʫץ

ɯʰʢʽ ʪʫʨʠʟʤ, ᴅʩʽʨʝʩʝ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʠʽʤʜʽ ץʦʣʜʘʥʳʣסʘʥ 

ʞʘסʜʘʡʜʘ, ᴇשʽʨʣʝʨʜʽש ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫʳʥʘ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʪʽ ᴅʩʝʨ 

ʝʪʝ ʘʣʘʜʳ. ʄʳʩʘʣʳ, ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʧʘʡʳʤʜʘʫʳʥʰʘ, çʮʠʬʨʣʘʥʜʳʨʫ ʙײʨʳʥ 

ʪʘʥʳʤʘʣ ʙʦʣʤʘסʘʥ ᴇשʽʨʣʝʨʜʽש ʜʘʤʫʳʥ ץʦʣʜʘʡʜʳ. ᴄʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨ ʤʝʥ 

ʪᴅʞʽʨʠʙʝ ʘʣʤʘʩʫ ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʘʨץʳʣʳ ʪʫʨʠʩʪʝʨ ʞʘשʘ ʙʘסʳʪʪʘʨʜʳ ʘʰʘ ʘʣʘʜʳ, 

ʙײʣ ᴇשʽʨʣʽʢ ʵʢʦʥʦʤʠʢʘʥʳש ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽè ʪᴇʤʝʥ [Yakubovskiy & 

Kyrychenko, 2024, 94 ʙ.]. ɼʝʤʝʢ, ʽʰʢʽ ʪʫʨʠʩʪʝʨ ʩʘʥʳʥʳש ᴇʩʫʽ ʤʝʥ ʦʣʘʨʜʳש ʞʘשʘ 

ʘʡʤʘץʪʘʨסʘ ʪʘʨʪʳʣʫʳ ʞʝʨʛʽʣʽʢʪʽ ʢᴅʩʽʧʢʝʨʣʽʢʪʽ ʞʘʥʜʘʥʜʳʨʳʧ, ʘʡʤʘץʪʳץ 

ʙʶʜʞʝʪʪʽ ʪʦʣʳץʪʳʨʘʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘʣʧʳײʣʪʪʳץ ʵʢʦʥʦʤʠʢʘסʘ ץʦʩʳʣʘʪʳʥ װʣʝʩ 

ʘʨʪʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 2023 ʞʳʣʳ פʘʟʘץʩʪʘʥסʘ ʢʝʣʛʝʥ 9,2 ʤʠʣʣʠʦʥ ʰʝʪʝʣʜʽʢʪʽש 

ʥʝʙᴅʨʽ 1,1 ʤʠʣʣʠʦʥʳ סʘʥʘ ץʦʥʘװץʡʣʝʨʜʝ ʦʨʥʘʣʘʩʪʳ ʜʝʛʝʥ ʜʝʨʝʢ çʽʰʢʽ ʞᴅʥʝ ʢʽʨʫ 

ʪʫʨʠʟʤʽʥ ʮʠʬʨʣʘʥʜʳʨʫʜʳש ᴇʟʝʢʪʽ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽè [Shilibekova et al., 2024, 

2064 ʙ.]. ɹײʣ ʢᴇʨʩʝʪʢʽʰ ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪʪʝʨʜʽש ʮʠʬʨʣʳץ ץʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ 

ʘʨץʳʣʳ ʽʰʢʽ ʥʘʨʳץʪʳש ʪʦʣʳץ ᴅʣʝʫʝʪʽʥ ʞװʟʝʛʝ ʘʩʳʨʫ ץʘʞʝʪʪʽʛʽʥ ʘʡץʳʥʜʘʡʜʳ. 

ʉʦʥʜʳץʪʘʥ ʢʝʡʙʽʨ ʟʝʨʪʪʝʫʰʽʣʝʨ ʤʝʤʣʝʢʝʪ ʪʫʨʠʟʤʜʽ ʵʢʦʥʦʤʠʢʘʥʳש ʙʘʩʳʤ 

ʩʝʢʪʦʨʳ ʜʝʧ ʪʘʥʳʧ, ʦʥʳ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ ʧʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ 

ʜʘʤʳʪʫסʘ ʙʝʣʩʝʥʜʽ ץʘʨʞʳ ʙᴇʣʫʜʽ ײʩʳʥʘʜʳ [Lasisi, Odei & Eluwole, 2025, 290 ʙ.]. 

ʄײʥʜʘʡ ʩʪʨʘʪʝʛʠʷʣʳץ ץʦʣʜʘʫ ʽʰʢʽ ʪʫʨʠʟʤʥʽײ שʣʪʪʳץ ʵʢʦʥʦʤʠʢʘʜʘסʳ ʨᴇʣʽʥ 

ʢװʰʝʡʪʽʧ, ʞʘשʘ ʠʥʥʦʚʘʮʠʷʣʳץ ᴇʥʽʤʜʝʨ ʤʝʥ ץʳʟʤʝʪʪʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ʞʦʣ 

ʘʰʘʜʳ. 

ʊʫʨʠʟʤ ʩʘʣʘʩʳʥ ʮʠʬʨʣʘʥʜʳʨʫʜʳϬ ʞʘ϶ʘʥʜʳϨ ʪʝʥʜʝʥʮʠʷʣʘʨʳ. 

ɾʘᴃʘʥʜʳץ ʪʫʨʠʟʤ ʠʥʜʫʩʪʨʠʷʩʳ ʩʦסשʳ ʦʥʞʳʣʜʳץʪʘʨʜʘ ץʘʨץʳʥʜʳ ʮʠʬʨʣʳץ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ װʨʜʽʩʽʥʝʥ ᴇʪʽʧ ʞʘʪʳʨ. ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪ 

ʢᴇʨʩʝʪʫʜʽש ʙʘʨʣʳץ ʢʝʟʝשʜʝʨʽʥʝ ʝʥʽʧ, ʩʘʷʭʘʪʰʳʣʘʨʜʳש ʤʽʥʝʟ-ײץʣץʳ ʤʝʥ ʩʘʣʘ 

 ʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʫʜʝ. ʄᴅʩʝʣʝʥ, çʦʥʣʘʡʥ-ʙʨʦʥʜʘʫ ʧʣʘʪʬʦʨʤʘʣʘʨʳװʨʳʣʳʤʳʥ ʪײץ

ʪʫʨʠʩʪʝʨ ʤʝʥ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʰʽʣʝʨ ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʪװʙʝʛʝʡʣʽ 

ᴇʟʛʝʨʪʪʽ. ʉʘʷʭʘʪʪʘʨʜʳ ʞʦʩʧʘʨʣʘʫ װʜʝʨʽʩʽʥ ʞʝשʽʣʜʝʪʫ ʘʨץʳʣʳ ʦʥʣʘʡʥ ʙʨʦʥʜʘʫ 

ʭʘʣʳץʘʨʘʣʳץ ʪʫʨʠʟʤʥʽש ʢʝשʝʶʽʥʝ ʞᴅʥʝ ʪʫʨʠʩʪʝʨ ʩʘʥʳʥʳש ʘʨʪʫʳʥʘ ʳץʧʘʣ ʝʪʪʽè 

[Yakubovskiy & Kyrychenko, 2024, 94 ʙ.]. ɹײʣ ʪʝʥʜʝʥʮʠʷ ʮʠʬʨʣʳץ 

ʧʣʘʪʬʦʨʤʘʣʘʨʜʳש ʞʘᴃʘʥʜʳץ ʜʝשʛʝʡʜʝ ʪʫʨʠʟʤ ʩײʨʘʥʳʩʳʥ ʢʝשʝʡʪʫʜʝ ʰʝʰʫʰʽ ʨᴇʣ 

ʘʪץʘʨʳʧ ʦʪʳʨסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ, çʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש 
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ʜʘʤʫʳ ʪʫʨʠʟʤʜʽ ᴅʣʝʤʥʽש ʢᴇʧʪʝʛʝʥ ʘʡʤʘץʪʘʨʳʥʜʘ ʥʝײסʨʣʳʤ ץʦʣʞʝʪʽʤʜʽ ʞᴅʥʝ 

ʪʘʨʪʳʤʜʳ ʝʪʽʧ ʦʪʳʨ... ʅʝʛʽʟʛʽ ʨᴇʣʜʽ ʀʥʪʝʨʥʝʪ ʘʪץʘʨʘʜʳ, ʦʣ ʩʘʷʭʘʪʰʳʣʘʨסʘ ʝʣ ʤʝʥ 

ʘʡʤʘץ ʪʫʨʘʣʳ ʘʣʜʳʥ ʘʣʘ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʦʣʘʨʜʳש 

ʪʘשʜʘʫʣʘʨʳʥ ʥʝײסʨʣʳʤ ʩʘʥʘʣʳ ʝʪʝʜʽè [Shilibekova, Plokhikh & D§vid, 2024, 2061 

ʙ.]. ʗסʥʠ ʠʥʪʝʨʥʝʪʪʽש ʞᴅʥʝ ʮʠʬʨʣʳץ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽʥʽש ʘʨץʘʩʳʥʜʘ ʪʫʨʠʩʪʝʨ 

ʙײʨʳʥסʳʜʘʥ ᴅʣʜʝץʘʡʜʘ ʭʘʙʘʨʜʘʨ ʙʦʣʳʧ, ʩʘʷʭʘʪʪʘʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʙװʢʽʣ ᴅʣʝʤ 

ʙʦʡʳʥʰʘ ʦשʘʡ ʧʘʡʜʘʣʘʥʘ ʘʣʫʜʘ. 

ʎʠʬʨʣʘʥʜʳʨʫʜʳש ʞʘᴃʘʥʜʳץ ʜʝשʛʝʡʜʝʛʽ ʪʘסʳ ʙʽʨ װʨʜʽʩʽ ï ʪʫʨʠʟʤ 

ʠʥʜʫʩʪʨʠʷʩʳʥʳש ʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʞʘשʘ ʥʘʨʳץʪʘʨסʘ ʰʳסʫ ʤʘץʩʘʪʳʥʜʘ 

ʮʠʬʨʣʳץ ʠʥʚʝʩʪʠʮʠʷʣʘʨʜʳ ײʣסʘʡʪʫʳ. ɿʝʨʪʪʝʫʣʝʨʛʝ ʩᴅʡʢʝʩ, ʪʫʨʠʟʤ ʩʘʣʘʩʳ 

 ʘסʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʜʘʡʳʥʜʘ ʮʠʬʨʣʳסʽʣʛʝʨʽʣʝʫ ʞʘ ץʘʣʘʤʜʘʥʫ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʳס

ʠʥʚʝʩʪʠʮʠʷ ʩʘʣʫ ʘʨץʳʣʳ ʙʘʩץʘʨʫʜʳ ʪʠʽʤʜʽʨʝʢ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʞᴅʥʝ ʥʘʨʳץ 

ʘʫץʳʤʳʥ ʢʝשʝʡʪʫʛʝ ץʦʣ ʞʝʪʢʽʟʛʝʥ çɹײʣ װʨʜʽʩ ʪײʨʘץʪʳ ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʫʜʽ 

 ʜʘʥײʘ ʘʡʥʘʣʜʳè [Julianti & Pinpak, 2024]. ɹסʳʟʜʳ ʬʘʢʪʦʨשʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʤʘץ

ʙᴇʣʝʢ, COVID-19 ʧʘʥʜʝʤʠʷʩʳ ʮʠʬʨʣʘʥʜʳʨʫ װʜʝʨʽʩʽʥ ʪʽʧʪʽ ʞʝʜʝʣʜʝʪʝ ʪװʩʪʽ: 

çCOVID-19 ʜʘסʜʘʨʳʩʳ ʢʝʟʽʥʜʝ װʢʽʤʝʪʪʽש ʩʤʘʨʪ-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʜʘʤʳʪʫסʘ 

ʢᴇʟץʘʨʘʩʳ ᴇʟʛʝʨʽʧ, ʮʠʬʨʣʳץ ʠʥʬʨʘײץʨʳʣʳʤסʘ ʞᴅʥʝ ʭʘʣʳץʪʳש ʮʠʬʨʣʳץ 

ʜʘסʜʳʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫʛʝ ʠʥʚʝʩʪʠʮʠʷ ʢᴇʙʝʡʜʽè [Torabi et al., 2023]. ʆʩʳʣʘʡʰʘ, 

ʞʘᴃʘʥʜʳץ ʜʘסʜʘʨʳʩ ʞʘסʜʘʡʳʥʜʘ ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨ ʪʫʨʠʩʪʽʢ ʩʝʢʪʦʨʜʳ ʮʠʬʨʣʳץ 

ʪײʨסʳʜʘ ʞʘסשʳʨʪʫסʘ ʙʘʩʳʤʜʳץ ʙʝʨʽʧ, ʙʦʣʘʰʘץʪʘ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʢʪʽ ʩʘץʪʘʫ 

 ʘʥʜʘ, ᴅʣʝʤʜʽʢסʝʡʪʽʧ ʞʘʪʳʨ. ɾʘʣʧʳ ʘʣשʤʢʽʥʜʽʢʪʝʨʜʽ ʢʝװʤ ץʰʽʥ ʮʠʬʨʣʳװ

ʪʫʨʠʟʤʜʝ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘʣʘʨסʘ ʩװʡʝʥʫ, ʜʝʨʝʢʪʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʙʘʩץʘʨʫ 

ʰʝʰʽʤʜʝʨʽ ʞᴅʥʝ çSmart tourismè ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʝʥʛʽʟʫ ʩʝʢʽʣʜʽ װʨʜʽʩʪʝʨ ʘʡץʳʥ 

ʙʘʡץʘʣʘʜʳ. ɹײʣ פʘʟʘץʩʪʘʥ װʰʽʥ ʜʝ ʤʘשʳʟʜʳ ʙʘסʳʪ-ʙʘסʜʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ʩʝʙʝʙʽ ʞʘᴃʘʥʜʳץ ʪʝʥʜʝʥʮʠʷʣʘʨʜʳ ʝʩʢʝʨʤʝʫ ײʣʪʪʳץ ʪʫʨʠʟʤʥʽש ʙᴅʩʝʢʝʣʝʩʪʽʢ 

 .ʤʢʽʥװʘʙʽʣʝʪʽʥʝ ᴅʩʝʨ ʝʪʫʽ ʤץ

ϧʘʟʘϨʩʪʘʥʜʘϤʳ ʮʠʬʨʣʘʥʜʳʨʫʜʳϬ ʘϤʳʤʜʘϤʳ ʞʘϤʜʘʡʳ ʞϸʥʝ 

ʠʥʬʨʘϨϰʨʳʣʳʤ. 

 ʩʪʘʥ ʪʫʨʠʟʤ ʩʘʣʘʩʳʥ ʮʠʬʨʣʘʥʜʳʨʫ ʙʦʡʳʥʰʘ ʙʽʨʪʽʥʜʝʧ ʽʣʛʝʨʽʣʝʫץʘʟʘפ

ʞʦʣʳʥʜʘ, ʘʣʘʡʜʘ ʠʥʬʨʘײץʨʳʣʳʤ ʤʝʥ ץʦʣʜʘʥʫ ʜʝשʛʝʡʽ ʘʡʤʘץʪʘʨ ʙʦʡʳʥʰʘ ᴅʨʢʝʣʢʽ 

ʜʘʤʳסʘʥ. ɽʣʜʝʛʽ ʽʰʢʽ ʪʫʨʠʩʪʝʨ ʩʘʥʳ ʞʳʣʳʥʘ ʤʠʣʣʠʦʥʜʘʧ ʩʘʥʘʣסʘʥʳʤʝʥ, ʩʦʣ 

ʪʫʨʠʩʪʝʨʜʽש ʮʠʬʨʣʳץ ʩʝʨʚʠʩ ʧʘʡʜʘʣʘʥʫ װʣʝʩʽ ʪᴇʤʝʥʜʽʛʽ ʙʘʡץʘʣʘʜʳ [Mussabayeva 

et al., 2024, 2 ʙ.]. ɹײʣ ʽʰʢʽ ʪʫʨʠʟʤʜʽ ʮʠʬʨʣʘʥʜʳʨʫʜʳש ᴅʣʝʫʝʪʽ ʪʦʣʳץ ʽʩʢʝ 

ʘʩʧʘסʘʥʳʥ ʞᴅʥʝ ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪʪʝʨʜʽ ʦʥʣʘʡʥ ʨʝʞʠʤʛʝ ʢᴇʰʽʨʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ 

ʞʝʪʢʽʣʽʢʪʽ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ʉʦסשʳ ʞʳʣʜʘʨʳ ʤʝʤʣʝʢʝʪʪʽʢ ʞᴅʥʝ ʩʘʣʘʣʳץ 

ʜʝשʛʝʡʜʝ ʪʫʨʠʩʪʽʢ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨ ʤʝʥ ʧʣʘʪʬʦʨʤʘʣʘʨ ʝʥʛʽʟʽʣʝ ʙʘʩʪʘʜʳ. 

ʄʳʩʘʣʳ, çeQonaq ʞװʡʝʩʽʥʽש ʝʥʛʽʟʽʣʫʽ פʘʟʘץʩʪʘʥʥʳש ʪʫʨʠʟʤ ʩʝʢʪʦʨʳʥʜʘסʳ 

ʮʠʬʨʣʘʥʜʳʨʫ ʤʝʥ ʨᴅʩʽʤʜʝʨʜʽ ʞʝשʽʣʜʝʪʫʜʽש ʞʘשʘ ʢʝʟʝשʽʥ ʙʘʩʪʘʜʳ. ɹײʣ ʪᴅʞʽʨʠʙʝ 

ʝʣʜʽש ʭʘʣʳץʘʨʘʣʳץ ʪʘʨʪʳʤʜʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ, ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʽʤʛʝ ʩʝʨʧʽʥ 

ʙʝʨʜʽè [Mussabayeva et al., 2024, 5 ʙ.]. eQonaq ʩʠʷץʪʳ ʙʘʩʪʘʤʘʣʘʨ ʪʫʨʠʩʪʽʢ 

ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫʜʳ, ʰʝʪʝʣʜʽʢ ʢʝʣʫʰʽʣʝʨʜʽ ʪʽʨʢʝʫʜʽ ʞʝשʽʣʜʝʪʽʧ, ʞʘʣʧʳ ʪʫʨʠʩʪʽʢ 

 ץʮʠʬʨʣʳ שʩʪʘʥʥʳץʘʟʘפ ,ʘʨʳʣʘʪʫʜʘ. ʅᴅʪʠʞʝʩʽʥʜʝסʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳʥ ʞʦץ

ʰʝʰʽʤʜʝʨ ʝʥʛʽʟʫʜʝʛʽ ץʘʜʘʤʜʘʨʳ ʰʝʪʝʣʜʽʢ ʪʫʨʠʩʪʝʨʛʝ ʜʝ ץʦʣʘʡʣʳ ʞʘסʜʘʡ ʞʘʩʘʧ, 

ʪʫʨʠʟʤʥʽײ שʣʪʪʳץ ʵʢʦʥʦʤʠʢʘסʘ ץʦʩʘʨ װʣʝʩʽʥ ײʣסʘʡʪʫסʘ ʳץʧʘʣ ʝʪʫʜʝ. ɼʝʛʝʥʤʝʥ, ʝʣ 
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ʽʰʽʥʜʝ ʮʠʬʨʣʳץ ʠʥʬʨʘײץʨʳʣʳʤʥʳש ʜʘʤʫ ʜʝשʛʝʡʽ ʘʫʤʘץʪʳץ ʘʡʳʨʤʘʰʳʣʳץʪʘʨסʘ 

ʠʝ. ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʮʠʬʨʣʳץ ץʳʟʤʝʪʪʝʨʜʽש ʩʘʧʘʩʳ ɸʣʤʘʪʳ ץʘʣʘʩʳʥʜʘ 

ʝש ʞʦסʘʨʳ ʙʘסʘʣʘʥסʘʥ (ʰʘʤʘʤʝʥ 74%), ʘʣ ʊװʨʢʽʩʪʘʥ ʤʝʥ ɸʩʪʘʥʘ ץʘʣʘʣʘʨʳʥʜʘ ʙײʣ 

ʢᴇʨʩʝʪʢʽʰ ʪᴇʤʝʥʽʨʝʢ ï 60ï62% ʰʘʤʘʩʳʥʜʘ סʘʥʘ ʪʽʨʢʝʣʛʝʥ [Mauletkazy et al., 

2025]. ɹײʣ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʢʝʡ ᴇשʽʨʣʝʨʜʝ ʠʥʪʝʨʥʝʪ ʙʘʡʣʘʥʳʩʳ, ʮʠʬʨʣʳץ 

ʩʘʫʘʪʪʳʣʳץ ʧʝʥ ץʳʟʤʝʪʪʝʨʜʽש ʞʝʪʽʩʧʝʫʽ ʩʠʷץʪʳ ʤᴅʩʝʣʝʣʝʨ ʙʘʨ ʝʢʝʥʽʥ ʞᴅʥʝ ʪײʪʘʩ 

ʝʣ ʙʦʡʳʥʰʘ ʙʽʨʢʝʣʢʽ ʮʠʬʨʣʳץ ʜʘʤʫ ץʘʞʝʪʪʽʛʽʥ ʘסשʘʨʪʘʜʳ. ʉʦסʘʥ ץʘʨʘʤʘʩʪʘʥ, 

ɸʣʤʘʪʳ ʤʝʥ ɸʩʪʘʥʘ ץʘʣʘʣʘʨʳ ʮʠʬʨʣʳץ ʠʥʬʨʘײץʨʳʣʳʤ ʤʝʥ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʵʢʦʥʦʤʠʢʘʜʘ ʢᴇʰʙʘʩʰʳ ʙʦʣʳʧ ʦʪʳʨ. çɸʣʤʘʪʳ ʤʝʥ ɸʩʪʘʥʘ ץʘʣʘʣʘʨʳ ʮʠʬʨʣʳץ 

ʠʥʬʨʘײץʨʳʣʳʤ ʤʝʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʵʢʦʥʦʤʠʢʘʜʘ ʢᴇʰʙʘʩʰʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʣʘʨʜʳװ שʣʛʽʩʽ ʙʘʩץʘ ᴇשʽʨʣʝʨʛʝ ʩʤʘʨʪ-ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʜʘʤʳʪʫ ʤʝʥ ʮʠʬʨʣʳץ 

 ʥʠ, ʽʨʽסʜʘʨ ʙʦʣʘ ʘʣʘʜʳè [Urdabayev et al., 2024]. ʗסʳʪ-ʙʘסʳʟʤʝʪʪʝʨʜʽ ʝʥʛʽʟʫʜʝ ʙʘץ

ʤʝʛʘʧʦʣʠʩʪʝʨʜʽש ʪᴅʞʽʨʠʙʝʩʽ ʢᴇʨʩʝʪʽʧ ʦʪʳʨסʘʥʜʘʡ, ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ 

ʠʥʪʝʨʥʝʪ, ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʤʝʥ ʵʣʝʢʪʨʦʥʜʳץ ʩʝʨʚʠʩʪʝʨ ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫʜʘ 

ʪʠʽʤʜʽ ײץʨʘʣ ʩʘʥʘʣʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ ʝʣʽʤʽʟʜʽש ᴇʟʛʝ ʘʡʤʘץʪʘʨʳʥʜʘ ʜʘ ʪʘʨʘʪʫ 

ʤʘשʳʟʜʳ. ʎʠʬʨʣʘʥʜʳʨʫ ʘʨץʳʣʳ ᴇשʽʨʣʽʢ ʪʝשʩʽʟʜʽʢʪʽ ʘʟʘʡʪʫסʘ ʙʦʣʘʪʳʥʳ ʜʘ ʘʪʘʧ 

ᴇʪʽʣʝʜʽ: çʉʤʘʨʪ-ץʘʣʘʣʘʨ ʪײʞʳʨʳʤʜʘʤʘʩʳ ʮʠʬʨʣʘʥʜʳʨʫ ʤʝʥ ʠʥʥʦʚʘʮʠʷʥʳ 

 ץʩʽʟʜʽʢʪʽ ʘʟʘʡʪʳʧ, ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳשʪʝ ץʪʳץʳʣʳ ʘʡʤʘץʡʣʝʩʪʽʨʫ ʘʨװ

ʜʘʤʫסʘ ʩʝʨʧʽʥ ʙʝʨʝʜʽ. ɹײʣ װʨʜʽʩ ʽʰʢʽ ʪʫʨʠʟʤʜʽ ʜʝ ʜʘʤʳʪʫʜʳש ʞʘשʘ ʙʘסʳʪʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳè [Urdabayev et al., 2024]. פʦʨʳʪʘ ʘʡʪץʘʥʜʘ, פʘʟʘץʩʪʘʥʜʘ ʪʫʨʠʟʤʜʽ 

ʮʠʬʨʣʘʥʜʳʨʫ ʙʘסʳʪʳʥʜʘ ʘʣסʘʰץʳ ʦץ שʘʜʘʤʜʘʨ ʞʘʩʘʣסʘʥʳʤʝʥ, 

ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʙװʢʽʣ ʝʣ ʘʫʤʘסʳʥʜʘ ʞʝʪʽʣʜʽʨʫ ʞᴅʥʝ ץʦʣʞʝʪʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ 

ʤʽʥʜʝʪʽ ᴇʟʝʢʪʽ ʙʦʣʳʧ ץʘʣʫʜʘ. 

ʎʠʬʨʣʳϨ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳϬ ʵʢʦʥʦʤʠʢʘʣʳϨ ϸʩʝʨʽ ʤʝʥ ʪʫʨʠʟʤʜʝʛʽ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷʩʳ. 

ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʫʨʠʟʤ ʠʥʜʫʩʪʨʠʷʩʳʥʳש ʵʢʦʥʦʤʠʢʘʣʳץ 

ʪʠʽʤʜʽʣʽʛʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳʨʳʧ, ʩʘʣʘʥʳײץ שʨʳʣʳʤʳʥ ʞʘשʘʰʘ 

 ץʙʘʩʪʳ ʵʢʦʥʦʤʠʢʘʣʳ שʘʣʜʳʤʝʥ, ʮʠʬʨʣʘʥʜʳʨʫʜʳ שʘʣʳʧʪʘʩʪʳʨʳʧ ʞʘʪʳʨ. ɽץ

ᴅʩʝʨʽ ï ʪʨʘʥʟʘʢʮʠʷʣʳץ ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ ʝʢʝʥʽ ʘʪʘʧ 

ᴇʪʽʣʝʜʽ [Shilibekova & Plokhikh, 2024]. ʗסʥʠ, ʦʥʣʘʡʥ ʪᴇʣʝʤ ʞװʡʝʣʝʨʽ, ʵʣʝʢʪʨʦʥʜʳ 

 שʨʛʽʟʫʜʽװʨʘʣʜʘʨʳ ʙʠʟʥʝʩ ʞײץ ʘʨʫץʙʘʩ ץʞʘʪ ʘʡʥʘʣʳʤʳ ʞᴅʥʝ ʮʠʬʨʣʳײץ

ʰʳסʳʥʜʘʨʳʥ ʪᴇʤʝʥʜʝʪʽʧ, ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ʩʘʧʘʩʳʥ ʢᴇʪʝʨʝʜʽ. 

ʄʳʩʘʣʳ, ʪʫʨʠʩʪʽʢ ʬʠʨʤʘʣʘʨ ʤʝʥ ץʦʥʘװץʡ ʙʠʟʥʝʩʽʥʜʝ ʦʥʣʘʡʥ ʙʨʦʥʜʘʫ ʤʝʥ 

ʪᴇʣʝʤʜʝʨʜʽש ʢʝש ʪʘʨʘʣʫʳ ᴅʢʽʤʰʽʣʽʢ ʰʳסʳʥʜʘʨʜʳ ץʳʩץʘʨʪʳʧ, ʘʜʘʤʠ ץʘʪʝʣʽʢʪʝʨʜʽ 

ʘʟʘʡʪʫʜʘ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ, çʪʫʨʠʟʤ ʞᴅʥʝ ʨʝʢʨʝʘʮʠʷ ʩʘʣʘʩʳʥʜʘ 

ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, ʤʦʙʠʣʴʜʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, 

ʙײʣʪʪʳ ʩʝʨʚʠʩʪʝʨ, ʢʝשʝʡʪʽʣʛʝʥ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʰʳʥʜʳװ ,ץʣʢʝʥ ʜʝʨʝʢʪʝʨ ʤʝʥ 

ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʽ ץʘʤʪʠʜʳ. פʳʟʤʝʪʪʝʨʜʽ ʜʘʨʘʣʘʥʜʳʨʫ ʤʝʥ ʙʝʡʽʤʜʝʫ 

ʙʠʟʥʝʩʪʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳʨʘʜʳè [Polukhina et al., 2025]. ɼʝʤʝʢ, 

ʪʫʨʠʩʪʽʢ ʢʦʤʧʘʥʠʷʣʘʨ ʜʝʨʙʝʩʪʝʥʜʽʨʽʣʛʝʥ ץʳʟʤʝʪ ײʩʳʥʫ װʰʽʥ װʣʢʝʥ ʜʝʨʝʢʪʝʨʜʽ 

(big data) ʪʘʣʜʘʧ, ʪײʪʳʥʫʰʳʣʘʨʜʳץ שʘʣʘʫʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ ʤʘʨʢʝʪʠʥʛʪʽʢ 

ʩʪʨʘʪʝʛʠʷʣʘʨ ץʦʣʜʘʥʩʘ, ʥʘʨʳץʪʘסʳ ʙᴅʩʝʢʝʣʽʢ ʘʨʪʳץʰʳʣʳץץʘ ʞᴅʥʝ ʢʽʨʽʩʪʽש ᴇʩʫʽʥʝ 
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ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʥʳש ʪʘסʳ ʙʽʨ ʤʘשʳʟʜʳ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʥᴅʪʠʞʝʩʽ ï ʞʘשʘ ʥʘʨʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʽש ʘʰʳʣʫʳ ʞᴅʥʝ ʞʘʣʧʳ 

ʩʘʣʘʥʳש ᴇʩʫʽ. ʎʠʬʨʣʘʥʜʳʨʫ ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪʪʝʨʜʽץ שʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ 

 ,ʪʳʥʫ ʤʦʜʝʣʽʥ ʜʝ ᴇʟʛʝʨʪʝʜʽ. ʄʳʩʘʣʳײʦʡʤʘʡ, ʪʫʨʠʟʤ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫ ʤʝʥ ʪץ ʘʥʘץ

 ʡʝʣʝʨװʪʳ ʞץʩʪʘʥʜʘ ʮʠʬʨʣʘʥʜʳʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʝʥʛʽʟʽʣʛʝʥ eQonaq ʩʠʷץʘʟʘפ

ʪʫʨʠʩʪʽʢ ʘסʳʥʜʘʨʜʳ ʪʠʽʤʜʽ ʙʘץʳʣʘʧ, ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʙʘʩץʘʨʫ ʰʝʰʽʤʜʝʨʽʥ 

 שʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʪʫʨʠʩʪʝʨ ʩʘʥʳʥ ʞᴅʥʝ ʦʣʘʨʜʳײʤʢʽʥʜʽʛʽʥ ʙʝʨʜʽ ï ʙװʘʙʳʣʜʘʫ ʤץ

ʰʳסʳʥʜʘʨʳʥ ʢᴇʙʝʡʪʫʛʝ ʦש ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ [Mussabayeva et al., 2024, 5 ʙ.]. ʉʘʥʜʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʡʤʘץʪʳץ ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫʜʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ 

ʢװʰʝʡʪʝʪʽʥʽʥ ʜʝ ʘʚʪʦʨʣʘʨ ʘʪʘʧ ʢᴇʨʩʝʪʝʜʽ: çʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ 

ʘʡʤʘץʪʳץ ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫʜʳש ʵʢʦʥʦʤʠʢʘʣʳץ ᴅʩʝʨʽʥ ʢװʰʝʡʪʝʜʽ. ʕʣʝʢʪʨʦʥʜʳץ 

ʧʣʘʪʬʦʨʤʘʣʘʨ ʤʝʥ big data ײץʨʘʣʜʘʨʳ ʪʫʨʠʩʪʽʢ ʘסʳʥʜʳ ʙʦʣʞʘʫסʘ ʞᴅʥʝ 

ʨʝʩʫʨʩʪʘʨʜʳ ʪʠʽʤʜʽ ʙᴇʣʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽè [Shilibekova & Plokhikh, 2024]. 

ʄʳʩʘʣʳ, ʦʥʣʘʡʥ ʽʟʜʝʫ ʜʝʨʝʢʪʝʨʽʥ ʪʘʣʜʘʫ ʘʨץʳʣʳ ʪʫʨʠʟʤ ʩײʨʘʥʳʩʳʥʳש 

ʤʘʫʩʳʤʜʳץ ᴇʟʛʝʨʽʩʪʝʨʽʥ ʘʣʜʳʥ ʘʣʘ ʙʦʣʞʘʧ, ʦʨʥʘʣʘʩʪʳʨʫ ʦʨʳʥʜʘʨʳ ʤʝʥ ʢᴇʣʽʢ 

ʢʦʤʧʘʥʠʷʣʘʨʳ ʨʝʩʫʨʩʪʘʨʳʥ ʩʦʣ ʩᴅʡʢʝʩ ʫʘץʳʪʪʘʨסʘ ʙᴇʣʫʣʝʨʽ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʧʘʡʜʘʥʳ ʦשʪʘʡʣʘʥʜʳʨʘʜʳ. 

ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʪʫʨʠʟʤʜʝʛʽ ʪʨʘʥʩʬʦʨʤʘʮʠʷʩʳ ʪʝʢ ץʘʨʞʳʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʞʘץʩʘʨʪʫ ʝʤʝʩ, ʩʦʥʜʘʡ-ʘץ ʦʨʥʳץʪʳ ʜʘʤʫ ʤʝʥ ʵʢʦʣʦʛʠʷʣʳץ 

ʪʠʽʤʜʽʣʽʢ ʪײʨסʳʩʳʥʘʥ ʜʘ ʤʘשʳʟʜʳ. ʄᴅʩʝʣʝʥ, çʮʠʬʨʣʘʥʜʳʨʫ ʪʫʨʠʟʤʥʽץ שʦʨʰʘסʘʥ 

ʦʨʪʘסʘ ᴅʩʝʨʽʥ ʘʟʘʡʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʕʣʝʢʪʨʦʥʜʳץ ʙʠʣʝʪʪʝʨʜʽ, ʦʥʣʘʡʥ ʙʨʦʥʜʘʫʜʳ 

ʞᴅʥʝ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ץʘסʘʟ ײץʞʘʪ ʘʡʥʘʣʳʤʳʥ ʘʟʘʡʪʳʧ, 

ʵʢʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳʣʳץʪʳ ʢװʰʝʡʪʝʜʽè [Polukhina et al., 2025]. פʘסʘʟ ʪײʪʳʥʫʜʳש 

ʘʟʘʶʳ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʜʳש ʢᴇʙʝʶʽ ʰʳסʳʥʜʘʨʜʳ װʥʝʤʜʝʫʤʝʥ 

 ,ʦʩʳʤʰʘץ ʘʥסײʧʘʣ ʝʪʝʜʽ. ɹץʽʟʽʥ ʢʽʰʽʨʝʡʪʫʛʝ ʳ ץʵʢʦʣʦʛʠʷʣʳ שʘʪʘʨ, ʪʫʨʠʟʤʥʽץ

ʮʠʬʨʣʳץ ʠʥʥʦʚʘʮʠʷʣʘʨ ʞʘשʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʴʜʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ʞʦʣ ʘʰʪʳ. 

ʄʳʩʘʣʳ, ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʘʨץʳʣʳ ʞʝʢʝ ʪײʨסʳʥ װʡʜʽ ʞʘʣסʘ ʙʝʨʫ (Airbnb 

 ʤʦʜʝʣʴʜʝʨ ʧʘʡʜʘ שʪʳ ʪʳץʪʘʫ ʩʝʨʚʠʩʽ ʩʠʷץʣʛʽʩʽ) ʥʝʤʝʩʝ ʦʥʣʘʡʥ ʪʫʨ-ʧʘʢʝʪ ʞʠʥʘװ

ʙʦʣʳʧ, ʜᴅʩʪװʨʣʽ ʪʫʨʠʩʪʽʢ ʙʠʟʥʝʩʢʝ ʙᴅʩʝʢʝʣʝʩʪʽʢ ʪʫסʳʟʜʳ. çʎʠʬʨʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʝʢ ʪʫʨʠʩʪʽʢ ʩʘʧʘʥʳ ʞʘץʩʘʨʪʫסʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʘʡʤʘץʪʳץ 

ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʽʤʜʽ ʳʥʪʘʣʘʥʜʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʤʘשʳʟʜʳ ײץʨʘʣסʘ ʘʡʥʘʣʜʳ. 

ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʤʝʥ AR ʥײʩץʘʫʣʳץʪʘʨ ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪʪʝʨʛʝ ʞʘשʘ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʩʝʨʧʽʥ ʙʝʨʜʽè (Mauletkazy et al., 2025). ɹײʣ ʪײʞʳʨʳʤ 

ʮʠʬʨʣʘʥʜʳʨʫʜʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʪʫʨʠʟʤ ʩʘʣʘʩʳʥʘ ץʦʩʳʣסʘʥ ץʦʩʳʤʰʘ ײץʥ ʤʝʥ 

ʪʘʙʳʩ ʢᴇʟʜʝʨʽʥʽש ʘʨʪץʘʥʳʥ ʨʘʩʪʘʡʜʳ. פʦʨʳʪʘ ʘʡʪץʘʥʜʘ, ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʪʫʨʠʟʤʜʝʛʽ ʪʨʘʥʩʬʦʨʤʘʮʠʷʥʳץ שʦʟסʘʫʰʳ ʢװʰʽ ʙʦʣʳʧ, ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ, 

ʰʳסʳʥʜʘʨʜʳ ʦשʪʘʡʣʘʥʜʳʨʫ, ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ʽʩʢʝ ץʦʩʫ ʞᴅʥʝ ʪײʨʘץʪʳ 

ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʽʤʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʪײʨסʳʩʳʥʘʥ ʦʨʘʩʘʥ ʟʦʨ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ʎʠʬʨʣʳϨ ʤʘʨʢʝʪʠʥʛ ʧʝʥ ϸʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘ ʘʨϨʳʣʳ ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫ. 

ʎʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ ʧʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨ ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪʪʝʨʜʽ 

ʽʣʛʝʨʽʣʝʪʫʜʽש ʥʝʛʽʟʛʽ ײץʨʘʣʳʥʘ ʘʡʥʘʣʳʧ, ʩײʨʘʥʳʩ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʞᴅʥʝ 

ʪʫʨʠʩʪʝʨʜʽ ʪʘʨʪʫʜʘ ʘʡʨʳץʰʘ ʦʨʳʥ ʘʣʳʧ ʦʪʳʨ. ɼᴅʩʪװʨʣʽ ʞʘʨʥʘʤʘ ʪᴅʩʽʣʜʝʨʽʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʦʥʣʘʡʥ ʤʘʨʢʝʪʠʥʛ ʘʫʜʠʪʦʨʠʷʥʳ ʘʥʘײסʨʣʳʤ ʢʝץ שʘʤʪʳʧ, ʢʝʨʽ 

ʙʘʡʣʘʥʳʩ ʘʨץʳʣʳ ʪײʪʳʥʫʰʳ ʳץʳʣʘʩʳʥ ʥʘץʪʳʨʘץ ʝʩʝʧʢʝ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ɿʝʨʪʪʝʫʰʽ ɹʘʡʨʘʢʪʘʨʜʳש ʘʪʘʧ ᴇʪʫʽʥʰʝ, çᴅʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘ ʤʝʥ ʦʥʣʘʡʥ 

ʧʣʘʪʬʦʨʤʘʣʘʨ ʮʠʬʨʣʳץ ʢʦʥʪʝʥʪ-ʤʘʨʢʝʪʠʥʛʪʽש ʥʝʛʽʟʛʽ ײץʨʘʣʜʘʨʳʥʘ ʘʡʥʘʣʜʳ, 

ʩʝʙʝʙʽ ʦʣʘʨ ʢʦʤʧʘʥʠʷ ʤʝʥ ʢʣʠʝʥʪ ʘʨʘʩʳʥʜʘסʳ ʝʢʽʞʘץʪʳ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽè [Bayraktar, 2024]. ʊʫʨʠʟʤ ʢʦʤʧʘʥʠʷʣʘʨʳ Facebook, Instagram 

ʩʠʷץʪʳ ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʽ ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ᴇʟ ʘʫʜʠʪʦʨʠʷʩʳʥ ʝʩʝʣʝʧ 

ʢʝשʝʡʪʫʛʝ, ʙʨʝʥʜʪʽש ʪʘʥʳʤʘʣʜʳסʳʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʪײʪʳʥʫʰʳʣʘʨʤʝʥ ʪʠʽʤʜʽ 

ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫסʘ ץʦʣ ʞʝʪʢʽʟʽʧ ʦʪʳʨ. ʎʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘʣʘʨ ʪʫʨʠʩʪʽʢ 

ʬʠʨʤʘʣʘʨסʘ ʢʣʠʝʥʪʪʝʨʜʽש ʧʽʢʽʨʣʝʨʽ ʤʝʥ ʵʤʦʮʠʷʩʳʥ ʞʝʜʝʣ ץʘʜʘסʘʣʘʧ, ץʳʟʤʝʪ 

ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ ʙʘסʳʪʳʥʜʘ ʜʝʨʝʢʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʞʦʣ ʘʰʘʜʳ [Bayraktar, 

2024]. ʄʳʩʘʣʳ, ᴅʣʝʫʝʪʪʽ ʩʘʷʭʘʪʰʳʣʘʨ ʢʦʤʧʘʥʠʷʥʳש ʞʝʣʽʜʝʛʽ ʤʘʟʤײʥʳʥ ʢᴇʨʽʧ, 

ʪʽʢʝʣʝʡ ʩײʨʘץ ץʦʡʳʧ ʥʝʤʝʩʝ ʧʽʢʽʨ ʙʽʣʜʽʨʝ ʘʣʘʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ʢʦʤʧʘʥʠʷ ʢʝʨʽ 

ʙʘʡʣʘʥʳʩ ʥʝʛʽʟʽʥʜʝ ᴇʟ ץʳʟʤʝʪʽʥ ʪײʪʳʥʫʰʳ ʪʘʣסʘʤʳʥʘ ʩʘʡ ʙʝʡʽʤʜʝʡʜʽ. ɹײʣ 

ʝʢʽʞʘץʪʳ ʢʦʤʤʫʥʠʢʘʮʠʷ ʪʫʨʠʩʪʽʢ ᴇʥʽʤ ʤʝʥ ʢʣʠʝʥʪ ʘʨʘʩʳʥʜʘסʳ ʘʣʰʘץʪʳץʪʳ 

ʘʟʘʡʪʳʧ, ʩʝʥʽʤ ʤʝʥ ʣʦʷʣʜʳʣʳץʪʳ ʘʨʪʪʳʨʘʜʳ. 

ᴄʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʽץ שʫʘʪʪʳ ᴅʩʝʨʽ ʪʫʨʠʩʪʝʨʜʽש ʪʘשʜʘʫ ʞʘʩʘʫ װʣʛʽʩʽʥʝʥ 

ʘʥʳץ ʢᴇʨʽʥʝʜʽ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʘʜʘʤʜʘʨ ʩʘʷʭʘʪ ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ʤʘʨʰʨʫʪ ʪʘשʜʘʫ 

ʢʝʟʽʥʜʝ ʢᴇʙʽʥʝʩʝ ʠʥʪʝʨʥʝʪʪʝʛʽ ʘץʧʘʨʘʪ ʧʝʥ ʙʘʩץʘ ʪʫʨʠʩʪʝʨʜʽש ʪᴅʞʽʨʠʙʝʩʽʥʝ 

ʩװʡʝʥʝʜʽ. çᴄʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘ ץʘʟʽʨʛʽ ʪʘשʜʘ ʘʜʘʤʜʘʨʜʳש ʩʘʷʭʘʪʪʘʨʳʥ ʞʦʩʧʘʨʣʘʫ 

ʞᴅʥʝ ʙʨʦʥʜʘʫ ʪᴅʩʽʣʽʥ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʪʽ. ʂᴇʧʪʝʛʝʥ ʪʫʨʠʩʪʝʨ ץʘʟʽʨ ʩʘʷʭʘʪ ʙʘסʳʪʳʥ 

ʪʘשʜʘʫ ʤʝʥ ʪᴅʞʽʨʠʙʝʥʽ ʞʦʩʧʘʨʣʘʫʜʘ ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʛʝ ʩװʡʝʥʝʜʽè [Afren, 2024, 

273 ʙ.]. ʐʳʥ ʤᴅʥʽʥʜʝ, ʩʘʷʭʘʪʰʳʣʘʨʜʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ ʙʘʨʫʜʳ ʢᴇʟʜʝʛʝʥ ʝʣ-ʞʝʨʣʝʨ 

ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʽ Instagram, YouTube, Facebook ʩʠʷץʪʳ ʧʣʘʪʬʦʨʤʘʣʘʨʜʘʥ ʽʟʜʝʡʜʽ, 

ʩʦʣ ʘʨץʳʣʳ ʢᴇʨʛʝʥ ʬʦʪʦʣʘʨ ʤʝʥ ʙʝʡʥʝʨʦʣʠʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʰʝʰʽʤ ץʘʙʳʣʜʘʡʜʳ. 

ɸʬʨʝʥʥʽש ʟʝʨʪʪʝʫʽ ʙʦʡʳʥʰʘ, çʙװʛʽʥʛʽ ʪʘשʜʘ ʩʘʷʭʘʪʰʳʣʘʨʜʳ80 ש ʧʘʡʳʟʳ 

ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʽ ʩʘʷʭʘʪ ʞʦʩʧʘʨʣʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʘʜʳ, ʘʣ 60 ʧʘʡʳʟʳ ᴇʟ 

ʩʘʷʭʘʪʪʘʨʳʥ ʜᴅʣ ʦʩʳ ᴅʣʝʫʤʝʪʪʽʢ ʧʣʘʪʬʦʨʤʘʣʘʨʜʘסʳ ײʩʳʥʳʩʪʘʨסʘ ʩװʡʝʥʽʧ 

ʙʨʦʥʜʘʡʜʳ. ɹײʣ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש ʥʘץʪʳ ʵʢʦʥʦʤʠʢʘʣʳץ ᴅʩʝʨʽʥ ʜᴅʣʝʣʜʝʡʜʽè 

[Afren, 2024, 281 ʙ.]. ʗסʥʠ, ʦʥʣʘʡʥ ʢʝשʽʩʪʽʢʪʝʛʽ ʞʘʨʥʘʤʘʣʳץ ʥʝ ʘץʧʘʨʘʪʪʳץ 

ʢʦʥʪʝʥʪ ʪʫʨʠʩʪʝʨ ʘסʳʤʳʥ ʙʘסʳʪʪʘʧ, ʥʘץʪʳ ʩʘʪʳʧ ʘʣʫʰʳʣʳץ ᴅʨʝʢʝʪʢʝ (ʪʫʨʜʳ 

ʥʝʤʝʩʝ ʙʠʣʝʪ ʧʝʥ ץʦʥʘװץʡʜʽ ʙʨʦʥʜʘʫסʘ) ʳץʧʘʣ ʝʪʫʜʝ. ʆʩʳ ʜʝʨʝʢʪʝʨ ʮʠʬʨʣʳץ 

ʤʘʨʢʝʪʠʥʛʪʽש ʪʫʨʠʟʤʜʝʛʽ ROI (ʠʥʚʝʩʪʠʮʠʷ ץʘʡʪʘʨʳʤʳ) ʞʦסʘʨʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ: 

ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʜʝ ʙʝʣʩʝʥʜʽʣʽʢ ʪʘʥʳʪץʘʥ ʪʫʨʠʩʪʽʢ ʬʠʨʤʘʣʘʨ ʤʝʥ ʙʘסʳʪʪʘʨ ʢᴇʙʽʨʝʢ 

ʪʫʨʠʩʪ ʪʘʨʪʳʧ, ʪʘʙʳʩʪʘʨʳʥ ײʣסʘʡʪʫʜʘ. 

ʎʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ ʪײʪʳʥʫʰʳʥʳש ʩʘʷʭʘʪʪʘʫ ʞʦʣʳʥʳש ʙʘʨʣʳץ 

ʢʝʟʝשʜʝʨʽʥʜʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɾʦʩʧʘʨʣʘʫ ʘʣʜʳʥʜʘסʳ ʢʝʟʝשʜʝ ʪʫʨʠʩʪ 

 ʘʣʘʨסʦʥʣʘʡʥ ʙʘ שʘʥ ʩʦסʪʳʣʘץʳʪʪʳ ʥʘסʳʣʳ ʰʘʙʳʪ ʘʣʘʜʳ, ʢʝʡʽʥ ʙʘץʘʣʘʤʪʦʨ ʘʨס

ʤʝʥ ײʩʳʥʳʩʪʘʨʜʳ ʩʘʣʳʩʪʳʨʘʜʳ, ʙʨʦʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ʜʘ ʮʠʬʨʣʳץ 

ʧʣʘʪʬʦʨʤʘʣʘʨסʘ ʞװʛʽʥʝʜʽ. çʀʥʪʝʨʥʝʪ ʧʝʥ ʩʤʘʨʪʬʦʥʜʘʨʜʳש ʢʝש ʪʘʨʘʣʫʳ 

ʪʫʨʠʩʪʝʨʜʽש ʘץʧʘʨʘʪ ʽʟʜʝʫ, ʩʘʣʳʩʪʳʨʫ ʞᴅʥʝ ʙʨʦʥʜʘʫ ᴅʜʝʪʪʝʨʽʥ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʪʽ, 

ʩʦʥʜʳץʪʘʥ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ ʪײʪʳʥʫʰʳ ʞʦʣʳʥʳש ʙʘʨʣʳץ ʢʝʟʝשʜʝʨʽʥʜʝ 

ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳè [Velentza & Metaxas, 2023, 273 ʙ.]. ɹײʣ ʪײʞʳʨʳʤ ʪʫʨʠʩʪʽʢ 

ʢʦʤʧʘʥʠʷʣʘʨ װʰʽʥ ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʦʥʣʘʡʥ-ʤʘʨʢʝʪʠʥʛ ʩʪʨʘʪʝʛʠʷʩʳʥʳץ שʘʞʝʪ 

ʝʢʝʥʽʥʝ ʤʝשʟʝʡʜʽ: ʪʫʨʠʩʪʪʽ ʘʣסʘʰץʳ ץʳʟʳסʫʰʳʣʳץ ʪʫʳʥʜʘסʘʥ ʩᴅʪʪʝʥ ʙʘʩʪʘʧ 

ʩʘʷʭʘʪʳʥ ʘʷץʪʘʧ, ʧʽʢʽʨ ץʘʣʜʳʨסʘʥסʘ ʜʝʡʽʥʛʽ ʙװʢʽʣ ʮʠʢʣʜʝ ʠʥʪʝʨʥʝʪ ʘʨץʳʣʳ 
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 ʨʝʩʤʠ ʩʘʡʪʪʘʨʳ שʳʪʪʘʨʜʳסʳʟʜʳ. ʄʳʩʘʣʳ, ʪʫʨʠʩʪʽʢ ʙʘשʦʣʜʘʫ ʞᴅʥʝ ʪʘʨʪʫ ʤʘץ

ʥʝʤʝʩʝ ᴅʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘ ʧʘʨʘץʰʘʣʘʨʳ ʩʘʧʘʨ ʘʣʜʳʥʜʘ ʘץʧʘʨʘʪ ʙʝʨʩʝ, ʩʘʧʘʨ 

ʢʝʟʽʥʜʝ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʞʦʣ ʢᴇʨʩʝʪʽʧ, ʢʝʡʽʥ ʪʫʨʠʟʤ ײʡʳʤʜʘʨʳ 

ʪײʪʳʥʫʰʳʣʘʨʜʘʥ ʦʥʣʘʡʥ ʧʽʢʽʨ ʞʠʥʘʧ, ʦʥʳ ʞʘשʘ ʤʘʨʢʝʪʠʥʛʪʽʢ ʰʝʰʽʤʜʝʨ 

 ʰʘ ʦʨʳʥץʨʜʽʩʪʝ ʘʡʨʳװ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʦʩʳ ץʦʣʜʘʥʘʜʳ. ʎʠʬʨʣʳץ ʘʙʳʣʜʘʫʜʘץ

ʘʣʘʜʳ. çʊʫʨʠʟʤ ʠʥʜʫʩʪʨʠʷʩʳʥʜʘ װʣʢʝʥ ʜʝʨʝʢʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʞʘʡ סʘʥʘ ʘץʧʘʨʘʪ 

ʞʠʥʘʫ ʝʤʝʩ, ʦʣ ï ʤʘʨʢʝʪʠʥʛʪʽʢ ʩʪʨʘʪʝʛʠʷʣʘʨʜʳ ʜᴅʣ ʙʘʧʪʘʧ, ʪʫʨʠʩʪʝʨʜʽש 

ʩײʨʘʥʳʩʳʥʘ ʞʝʜʝʣ ʞʘʫʘʧ ʙʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʩʪʨʘʪʝʛʠʷʣʳץ ʜʨʘʡʚʝʨè [Xu, 

2023, 1ï2 ʙ.]. ʄʳʩʘʣסʘ, ʚʝʙ-ʩʘʡʪץʘ ʢʽʨʫʰʽʣʝʨ ʥʝ ʽʟʜʝʡʜʽ, ʙʨʦʥʜʘʫ ʢʝʟʽʥʜʝ ץʘʥʜʘʡ 

ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʪʘשʜʘʡʜʳ, ץʘʡ ʞʘʨʥʘʤʘ ʪʠʽʤʜʽ ʥᴅʪʠʞʝ ᴅʢʝʣʜʽ ï ʦʩʳʥʜʘʡ big data 

ʪʘʣʜʘʫʳ ʥʝʛʽʟʽʥʜʝ ʤʘʨʢʝʪʦʣʦʛʪʘʨ ʞʘʨʥʘʤʘ ʥʘʫץʘʥʳʥ ʜʝʨ ʫʘץʳʪʳʥʜʘ ʪװʟʝʪʽʧ, 

ʥʘץʪʳ ʩʝʛʤʝʥʪʢʝ ʙʘסʳʪʪʘʡ ʘʣʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ, ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ ײץʨʘʣʜʘʨʳʥ 

ʰʝʙʝʨ ץʦʣʜʘʥʫ ʪʫʨʠʩʪʽʢ ײʡʳʤʜʘʨʜʳש ʥʘʨʳץʪʳץ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ 

ʢװʰʝʡʪʽʧ, ʜʝʩʪʠʥʘʮʠʷʥʳש ʞʘסʳʤʜʳ ʠʤʠʜʞʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʩʝʧ ʙʦʣʘʜʳ. 

çʊʫʨʠʩʪʽʢ ʪᴅʞʽʨʠʙʝʥʽ ʮʠʬʨʣʳץ ʵʢʦʞװʡʝ ʘʨץʳʣʳ ʙʘʡʳʪʫ ï ʪʝʢ ʩʝʨʚʠʩ ʩʘʧʘʩʳʥ 

ʞʘץʩʘʨʪʫ ʝʤʝʩ, ʦʣ ï ʜʝʩʪʠʥʘʮʠʷʥʳש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʢװʰʝʡʪʽʧ, 

ʤʘʨʢʝʪʠʥʛʪʽʢ ʘʨʪʳץʰʳʣʳץ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʤʘשʳʟʜʳ ץʦʟסʘʫʰʳ ʢװʰè [Ercan, 

2023, 5 ʙ.]. 

Smart ʪʫʨʠʟʤ, ʮʠʬʨʣʳϨ ʧʣʘʪʬʦʨʤʘʣʘʨ ʞϸʥʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ 

ϨϰʨʘʣʜʘʨʳʥʳϬ ʨϺʣʽ. 

 ʳʪʳ ïסʘʪʘʨʣʳ ʙʘץ ʳסשʘʣʜʳ שʳʨʪʫʜʳסשʜʝ ʪʫʨʠʟʤ ʩʘʣʘʩʳʥ ʞʘשʘʟʽʨʛʽ ʢʝʟʝפ

Smart ʪʫʨʠʟʤ ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʽʩʢʝ ʘʩʳʨʫ, ʷסʥʠ ʮʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘʣʘʨ ʤʝʥ 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʩʠʷץʪʳ ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢʝʰʝʥʜʽ ʧʘʡʜʘʣʘʥʫ. çSmart 

tourism destinationè (ʩʤʘʨʪ-ʜʝʩʪʠʥʘʮʠʷ) סײʳʤʳ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ (ɸʂʊ) ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪʪʝʨʛʝ ʪʝʨʝש ʳץʧʘʣʜʘʩʪʳʨʫ ʘʨץʳʣʳ 

ʧʘʡʜʘ ʙʦʣʜʳ. ɹײʣ ʪײʞʳʨʳʤʜʘʤʘ ʙʦʡʳʥʰʘ, ʪʫʨʠʩʪʽʢ ʤʝʢʝʥ (ץʘʣʘ, ʘʡʤʘץ) ʙʽʨʪײʪʘʩ 

ʮʠʬʨʣʳץ ʠʥʬʨʘײץʨʳʣʳʤ ʤʝʥ ʜʝʨʝʢʪʝʨ ʞװʡʝʩʽ ʥʝʛʽʟʽʥʜʝ ʙʘʩץʘʨʳʣʳʧ, 

ʢʝʣʫʰʽʣʝʨʜʽש ʪᴅʞʽʨʠʙʝʩʽʥ ʤʝʡʣʽʥʰʝ ץʦʣʘʡʣʳ ʞᴅʥʝ ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʝʪʫʛʝ 

ʙʘסʳʪʪʘʣʘʜʳ. çʊʫʨʠʟʤ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫ ʤʝʥ ʪײʪʳʥʫסʘ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʞʝʪʽʩʪʽʢʪʝʨʜʽ ʝʥʛʽʟʫ ʥᴅʪʠʞʝʩʽʥʜʝ ñSmart tourism destinationò סײʳʤʳ ץʘʣʳʧʪʘʩʪʳ 

ï ʷסʥʠ ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ (ICTs) ʪʫʨʠʩʪʽʢ 

 שʪᴅʞʽʨʠʙʝʩʽʥ ʞᴅʥʝ ʜʝʩʪʠʥʘʮʠʷʥʳ שʳʣʳ ʢʝʣʫʰʽʣʝʨʜʽץʳʟʤʝʪʪʝʨʛʝ ʝʥʛʽʟʫ ʘʨץ

ʞʘʣʧʳ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫè [Lasisi, Odei & Eluwole, 2025, 287 ʙ.]. ʉʤʘʨʪ-

ʜʝʩʪʠʥʘʮʠʷʥʳש ʤʘשʳʟʜʳ ʢʦʤʧʦʥʝʥʪʪʝʨʽ ï ʩʝʥʩʦʨʣʘʨ, ʠʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʝ 

 ʳʪ ʨʝʞʠʤʽʥʜʝ ʪʘʣʜʘʫץʪʳ ʫʘץʳʣʘʨ, ʜʝʨʝʢʪʝʨʜʽ ʥʘסʨʳʣײץ ʳʣʜʳèץʘʥ çʘסʦʩʳʣץ

ʞװʡʝʣʝʨʽ ʞᴅʥʝ ʪʫʨʠʩʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʧʣʘʪʬʦʨʤʘʣʘʨ. ʄײʥʜʘʡ ʦʨʪʘʥʳ 

 ,ʨʝʩʫʨʩʪʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʳʧ שʽʨʣʝʨʜʽשʘʣʘʣʘʨ ʤʝʥ ʪʫʨʠʩʪʽʢ ᴇץ ʨʫײץ

ʪʫʨʠʩʪʝʨʛʝ ʞʦסʘʨʳ ʩʘʧʘʣʳ ץʳʟʤʝʪ ײʩʳʥʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʪʘʣסʘʥ ʩʤʘʨʪ-ʪʫʨʠʟʤʥʽש ʞװʨʝʛʽ ï ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (AI) 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ. AI ʪʫʨʠʩʪʽʢ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ, ʩײʨʘʥʳʩʪʳ ʙʦʣʞʘʫ, ץʳʟʤʝʪʪʝʨʜʽ 

ʞʝʢʝʣʝʥʜʽʨʫ ʩʝʢʽʣʜʽ ʢᴇʧʪʝʛʝʥ ʤʽʥʜʝʪʪʝʨʜʽ ʘʪץʘʨʘ ʘʣʘʜʳ. Florido-Ben²tez ʞᴅʥʝ del 

Alc§zar Mart²nez ʘʪʘʧ ᴇʪʢʝʥʜʝʡ, çʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (AI) ï ʪʫʨʠʩʪʽʢ 

ʜʝʩʪʠʥʘʮʠʷʣʘʨʜʳש ʤʘʨʢʝʪʠʥʛʽʥʜʝ ץʳʟʤʝʪ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ, ʪʫʨʠʩʪʽʢ ʪᴅʞʽʨʠʙʝʥʽ 

ʞʘץʩʘʨʪʫ ʞᴅʥʝ ʞʘשʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʴʜʝʨ ײץʨʫ ʘʨץʳʣʳ ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʥʽʤʜʽʣʽʢʪʽ 
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ʢᴇʪʝʨʝʪʽʥ ʢᴇʧʤʘץʩʘʪʪʳ ײץʨʘʣè (2024, 2-ʙʝʪ). ʄʳʩʘʣʳ, ץʦʥʘװץʡʣʝʨ AI ʥʝʛʽʟʽʥʜʝ 

ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʯʘʪ-ʙʦʪʪʘʨʜʳ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʪʫʨʠʩʪʝʨʛʝ ʪᴅʫʣʽʢ ʙʦʡʳ ʢʝשʝʩ ʙʝʨʫʜʽ 

ʞʦʣסʘ ץʦʡʳʧ, ʧʝʨʩʦʥʘʣ ʰʳסʳʥʜʘʨʳʥ ץʳʩץʘʨʪʘʜʳ ᴅʨʽ ʢʣʠʝʥʪʪʝʨʜʽש 

 ʣʢʝʥװ ʪʳ, AI ʪʫʨʠʩʪʽʢ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʘץʘʪʪʘʥʫʳʥ ʘʨʪʪʳʨʘʜʳ. ʉʦʣ ʩʠʷסʘʥʘץ

ʤᴅʣʽʤʝʪʪʝʨ ʘסʳʥʳʥ ʪʘʣʜʘʧ, ʤʝʥʝʜʞʝʨʣʝʨʛʝ ʪʠʽʤʜʽ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫסʘ 

ʞᴅʨʜʝʤʜʝʩʝʜʽ. ɿʝʨʪʪʝʫʣʝʨʜʝ çAI ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʩʘʪʫ ʜʝʨʝʢʪʝʨʽʥ ʪʘʣʜʘʫ, 

ʪʘʙʳʩʪʳ ʙʘʩץʘʨʫ ʞᴅʥʝ ʦʧʝʨʘʮʠʷʣʳץ ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, 

ʦʩʳʣʘʡʰʘ ʤʘʨʢʝʪʠʥʛʪʽʢ ʰʳסʳʥʜʘʨʜʳ ʦשʪʘʡʣʘʥʜʳʨʘʜʳ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʨʝʩʫʨʩʪʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʞʦʣ ʘʰʘʜʳè ʜʝʧ ʢᴇʨʩʝʪʽʣʛʝʥ [Florido-Ben²tez & 

del Alc§zar Mart²nez, 2024, 2 ʙ.]. ɹײʣ ʜʝʛʝʥʽʤʽʟ, AI ײץʨʘʣʜʘʨʳ (ʤʘʰʠʥʘʣʳץ ʦץʳʪʫ 

ʤʦʜʝʣʴʜʝʨʽ, ʙʦʣʞʘʤʜʘʫ ʞװʡʝʣʝʨʽ) ʥʘʨʳץʪʘסʳ װʨʜʽʩʪʝʨʜʽ ʘʣʜʳʥ ʘʣʘ ʙʦʣʞʘʧ, ʙʘסʘ 

ʩʘʷʩʘʪʳʥ ʠʢʝʤʜʽ ʨʝʪʪʝʫʛʝ, ʩײʨʘʥʳʩ ʪᴇʤʝʥ ʢʝʟʝשʜʝʨʜʝ ʰʳסʳʥʜʘʨʜʳ ץʳʩץʘʨʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʪʫʨʠʟʤ ʙʠʟʥʝʩʽʥʽש ʢʽʨʽʩʪʽʣʽʛʽ ʘʨʪʳʧ, ʘʨʪʳץ ʨʝʩʫʨʩ 

ʰʳסʳʥʜʘʨʳ ʞʦʡʳʣʘʜʳ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫ smʘʨʪ-

ʜʝʩʪʠʥʘʮʠʷʣʘʨʜʳש ʪʘʙʳʩʳʥ, ʪʠʽʤʜʽʣʽʛʽʥ ʞᴅʥʝ ʪײʨʘץʪʳʣʳסʳʥ ʜʘ ʘʨʪʪʳʨʳʧ ʦʪʳʨ. 

ʄᴅʩʝʣʝʥ, çʩʤʘʨʪ-ʜʝʩʪʠʥʘʮʠʷʣʘʨ ʪʫʨʠʟʤ ʠʥʜʫʩʪʨʠʷʩʳʥʳש ʪʘʙʳʩʳʥ, ʪʠʽʤʜʽʣʽʛʽʥ 

ʞᴅʥʝ ʪײʨʘץʪʳʣʳסʳʥ ʘʨʪʪʳʨʫ װʰʽʥ AI ʰʝʰʽʤʜʝʨʽʥ ʝʥʛʽʟʫʜʝ. ɹײʣ ץʘʣʘʣʘʨʜʳש 

ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʢװʰʝʡʪʽʧ, ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʽʤʜʽ ʳʥʪʘʣʘʥʜʳʨʘʜʳè 

[Florido-Ben²tez & del Alc§zar Mart²nez, 2024, 2 ʙ.]. ɼʝʤʝʢ, AI ʥʝʛʽʟʜʝʣʛʝʥ ʞʦʙʘʣʘʨ 

(ʤʳʩʘʣʳ, ʪʫʨʠʩʪʽʢ ʘסʳʥʜʳ ʙʘʩץʘʨʫ, ʪʫʨʠʟʤʜʝʛʽ ʩײʨʘʥʳʩʪʳ ʙʦʣʞʘʫ ʞװʡʝʣʝʨʽ) ץʘʣʘ 

ʵʢʦʥʦʤʠʢʘʩʳʥʘ ʥʘץʪʳ װʣʝʩ ץʦʩʳʧ, ʪʫʨʠʩʪʝʨ ʩʘʥʳ ʤʝʥ ʦʣʘʨʜʳש ʰʳסʳʥʜʘʨʳʥ 

 .ʘʡʪʫʜʘסʣײ

ʀʥʪʝʨʥʝʪ ʟʘʪʪʘʨ ʞװʡʝʩʽ (Internet of Things, IoT) ʞᴅʥʝ ʦʥʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ 

 ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽ ʩʘʥʘʣʘʜʳ. ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ שʳʣʘʨ ʜʘ ʩʤʘʨʪ-ʪʫʨʠʟʤʥʽסʨʳʣײץ

ʜʝʛʝʥʽʤʽʟ ï ʪװʨʣʽ ײץʨʳʣסʳʣʘʨʜʳ (ʩʤʘʨʪʬʦʥʜʘʨ, ʜʘʪʯʠʢʪʝʨ, ʘץʳʣʜʳ ײץʨʳʣסʳʣʘʨ) 

ʠʥʪʝʨʥʝʪ ʘʨץʳʣʳ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳʨʳʧ, ʜʝʨʝʢʪʝʨ ʘʣʤʘʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 

ʞװʡʝ. ʊʫʨʠʟʤʜʝ IoT ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʪʫʨʠʩʪʽש ʩʘʷʭʘʪ ʪᴅʞʽʨʠʙʝʩʽʥ ʞʘשʘ ʜʝשʛʝʡʛʝ 

ʢᴇʪʝʨʫʜʝ. ʄᴅʩʝʣʝʥ, çʀʥʪʝʨʥʝʪ ʟʘʪʪʘʨ ʞװʡʝʩʽ (IoT) ʪʫʨʠʟʤ ʠʥʜʫʩʪʨʠʷʩʳʥ 

ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʪʪʽ, ʩʘʷʭʘʪ ʜʠʟʘʡʥʳ ʤʝʥ ʪʫʨʠʩʪʽʢ ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʞʘשʘ ʜʝשʛʝʡʛʝ 

ʢᴇʪʝʨʜʽ. IoT ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ï ʘץʳʣʜʳ ײץʨʳʣסʳʣʘʨ, ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʢᴇʣʽʢ 

ʞװʡʝʣʝʨʽ ʤʝʥ ʢʝשʝʡʪʽʣʛʝʥ ʰʳʥʜʳץ ʵʣʝʤʝʥʪʪʝʨʽ ï ʪʫʨʠʩʪʽʢ ʤʽʥʝʟ-ײץʣʳץ ʧʝʥ 

ʪײʨʘץʪʳ ʪʫʨʠʟʤ ʜʘʤʫʳʥʘ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʫʜʝè (Astanakulov et al., 2025). פʘʣʘ 

ʽʰʽʥʜʝ ʪʫʨʠʩʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʵʢʨʘʥʜʘʨ, ʤʦʙʠʣʜʽ ץʦʩʳʤʰʘ ʘʨץʳʣʳ 

ʞʦʣ ʢᴇʨʩʝʪʝʪʽʥ ʩʤʘʨʪ-ʞʦʣ ʙʝʣʛʽʣʝʨʽ, ʪʫʨʠʩʪʽש ʦʨʥʘʣʘʩʫʳʥ ʝʩʢʝʨʽʧ ʘץʧʘʨʘʪ 

ʙʝʨʝʪʽʥ ʥʘʚʠʛʘʮʠʷʣʳץ ʞװʡʝʣʝʨ ï ʙײʣʘʨʜʳש ʙᴅʨʽ IoT ʞװʟʝʛʝ ʘʩʳʨʳʧ ʦʪʳʨסʘʥ 

ʞʘשʘʣʳץʪʘʨ. ʄʳʩʘʣʳ, ʢʝʡʙʽʨ ʽʨʽ ʤײʨʘʞʘʡʣʘʨ ʤʝʥ ץʘʣʘ ʢᴇʰʝʣʝʨʽʥʜʝ ʦʨʥʘʪʳʣסʘʥ 

ʜʘʪʯʠʢʪʝʨ ʪʫʨʠʩʪʝʨ ʣʝʛʽʥ ʩʘʥʘʧ, ʰʝʢʪʝʥ ʪʳʩ ʪʳסʳʟʜʳץʪʳ ʘʥʳץʪʘʩʘ, ʥʘץʪʳ ʫʘץʳʪ 

ʨʝʞʠʤʽʥʜʝ ʙʘʣʘʤʘ ʦʨʳʥʜʘʨ ײʩʳʥʘ ʘʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ ʢʝשʝʡʪʽʣʛʝʥ ʰʳʥʜʳץ (AR) 

ʵʣʝʤʝʥʪʪʝʨʽ ʪʫʨʠʩʪʝʨʛʝ ʪʝʣʝʬʦʥ ʢʘʤʝʨʘʩʳ ʘʨץʳʣʳ ʢᴇʨʽʥʝʪʽʥ ʦʙʲʝʢʪʽʣʝʨ ʞᴇʥʽʥʜʝ 

ʜʝʨʝʢ ʘʣʳʧ, ᴇʟʽʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦʨʪʘʜʘ ʩʝʟʽʥʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. IoT 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʘʙʳʣʜʘʫ ʜʝשʛʝʡʽ ᴅʣʝʤ ʙʦʡʳʥʰʘ ᴇʩʽʧ ʢʝʣʝʜʽ, ᴅʩʽʨʝʩʝ ɸʟʠʷ-

ʊʳʥʳץ ʤײʭʠʪʳ ᴇשʽʨʽ ʙײʣ ʩʘʣʘʜʘ ʘʣʜʳסשʳ ץʘʪʘʨʜʘ. 2023 ʞʳʣסʳ ʤᴅʣʽʤʝʪ ʙʦʡʳʥʰʘ, 

ʘʪʘʣסʘʥ ʘʡʤʘץʪʘ ʪʫʨʠʟʤʜʝʛʽ IoT adoption ~70%-סʘ ʞʝʪʢʝʥ, ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʩʦʣ 

ᴇשʽʨʜʝʛʽ ʩʤʘʨʪ-ץʘʣʘʣʘʨʜʳש ʞᴅʥʝ ʤʦʙʠʣʴʜʽ ʥʘʨʳץʪʳש ʞʳʣʜʘʤ ʜʘʤʫʳʥʘ 
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ʙʘʡʣʘʥʳʩʪʳ ץʘʣʳʧʪʘʩץʘʥ (Astanakulov et al., 2025). ɹײʣ ʜʝʨʝʢ ʞʘᴃʘʥʜʳץ ʪʫʨʠʩʪʽʢ 

ʦʨʪʘʥʳש ʙʘʨסʘʥ ʩʘʡʳʥ çʘץʳʣʜʳè ʙʦʣʳʧ ʙʘʨʘ ʞʘʪץʘʥʳʥ ʞᴅʥʝ פʘʟʘץʩʪʘʥʥʳש ʜʘ 

ʦʩʳ ʪʨʝʥʜʪʝʥ ץʘʣʳʩʧʘʡ, IoT ʰʝʰʽʤʜʝʨʽʥ ʝʥʛʽʟʫʽ ʢʝʨʝʢʪʽʛʽʥ ʘסשʘʨʪʘʜʳ. 

Smart ʪʫʨʠʟʤʥʽש ʪʘסʳ ʙʽʨ ʤʘשʳʟʜʳ ץʳʨʳ ï ʮʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘʣʘʨ ʘʨץʳʣʳ 

ʪʫʨʠʩʪʽʢ ʘץʧʘʨʘʪ ʧʝʥ ץʳʟʤʝʪʪʝʨʜʽ ʘʫʳʣʜʳץ ʞᴅʥʝ ʰʘʣסʘʡ ᴇשʽʨʣʝʨʛʝ ʞʝʪʢʽʟʫ. 

çɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ (ɸʂʊ) ʤʝʥ ʩʤʘʨʪ-ʪʫʨʠʟʤ 

ʰʝʰʽʤʜʝʨʽ ʘʫʳʣʜʳץ ʘʡʤʘץʪʘʨʜʳש ʪʫʨʠʩʪʽʢ ᴅʣʝʫʝʪʽʥ ʘʨʪʪʳʨʫʜʘ ʰʝʰʫʰʽ ʨᴇʣ 

ʘʪץʘʨʘʜʳ, ʩʝʙʝʙʽ ʙײʣ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʳʧ, ʥʘʨʳץץʘ 

 ʙʘʡʣʘʥʳʩ ץʥʠ, ʮʠʬʨʣʳסʝʡʪʝʜʽè [Torabi et al., 2023]. ʗשʦʣʞʝʪʽʤʜʽʣʽʢʪʽ ʢʝץ

 ʪʫʨʠʩʪʽʢ ץʜʝʩʪʠʥʘʮʠʷʣʘʨʜʳ ʞʘᴃʘʥʜʳ ץʨʘʣʜʘʨʳ ʞᴅʥʝ ʦʥʣʘʡʥ ʞʘʨʥʘʤʘ ʘʫʳʣʜʳײץ

ʥʘʨʳץʪʳש ʙʽʨ ʙᴇʣʰʝʛʽʥʝ ʘʡʥʘʣʜʳʨʘ ʘʣʘʜʳ. פʘʟʘץʩʪʘʥ װʰʽʥ ʙײʣ ᴇʪʝ ʢᴇʢʝʡʢʝʩʪʽ: 

ʝʣʽʤʽʟʜʽש ʪʘʙʠסʠ ʢᴇʨʽʢʪʽ ʞʝʨʣʝʨʽ ʢᴇʙʽʥʝ ʽʨʽ ץʘʣʘʣʘʨʜʘʥ ʘʣʳʩʪʘ ʦʨʥʘʣʘʩץʘʥ, 

ʩʦʥʜʳץʪʘʥ ʠʥʪʝʨʥʝʪʪʽץ שʦʣʞʝʪʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʥʜʳץ ʩʝʨʚʠʩʪʝʨ (ʚʝʙ-ʩʘʡʪ, ʙʨʦʥʜʘʫ 

ʞװʡʝʣʝʨʽ, ʚʠʨʪʫʘʣʜʳ ʪʫʨʣʘʨ) ʘʨץʳʣʳ ʩʦʣ ʤʝʢʝʥʜʝʨʜʽש ʪʘʥʳʤʘʣʜʳסʳʥ ʘʨʪʪʳʨʫסʘ 

ʙʦʣʘʜʳ. ʇʘʥʜʝʤʠʷ ʢʝʟʝשʽʥʜʝ ʜᴅʣ ʦʩʳ ʩʤʘʨʪ-ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʠʥʚʝʩʪʠʮʠʷʥʳש 

ʘʨʪʫʳ ʙʘʡץʘʣʜʳ ï ʚʠʨʪʫʘʣʜʳ ʪʫʨʣʘʨ, ʦʥʣʘʡʥ ʢᴇʨʤʝʣʝʨ, 3D ʪʫʨʣʘʨ ʢᴇʙʝʡʜʽ. 

ʊʫʨʠʟʤ ʙʠʟʥʝʩʽ װʰʽʥ VR (Virtual Reality) ʪʫʨʣʘʨ ʢʣʠʝʥʪʪʝʨʛʝ װʡʜʝʥ ʰʳץʧʘʡ-ʘץ 

ʥʳʩʘʥʤʝʥ ʪʘʥʳʩʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ, ʥᴅʪʠʞʝʩʽʥʜʝ ʰʝʢʘʨʘʣʘʨ ʞʘʙʳץ ʢʝʟʜʝ ʜʝ 

 ʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽ. çCOVID-19 ʧʘʥʜʝʤʠʷʩʳʥʘʥ ʢʝʡʽʥץ ʪʘʫץʩʘ ץʫʰʳʣʳסʳʟʳץ

ʪʫʨʠʟʤ ʩʝʢʪʦʨʳʥʜʘסʳ ʮʠʬʨʣʘʥʜʳʨʫ ץʘʨץʳʥʳ ʘʨʪʪʳ. ʆʥʣʘʡʥ-ʙʨʦʥʜʘʫ ʞװʡʝʣʝʨʽ, 

ʚʠʨʪʫʘʣʜʳ ʪʫʨʣʘʨ ʤʝʥ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʪʫʨʠʩʪʽʢ ʙʠʟʥʝʩʪʽש ʙᴅʩʝʢʝʛʝ 

 ,ʘʨʫʜʘè (Shilibekova & Plokhikhץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝ ʰʝʰʫʰʽ ʨᴇʣ ʘʪץ ʘʙʽʣʝʪʪʽʣʽʛʽʥץ

2024). ɹײʣ ʪᴅʞʽʨʠʙʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ץʠʳʥ ʞʘסʜʘʡʣʘʨʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʪʫʨʠʩʪʽʢ ʩʘʣʘסʘ ʪʽʨʝʢ ʙʦʣʳʧ, ʞʘסʜʘʡ ʪװʟʝʣʛʝʥ ʩʦש ʜʘ ʩʦʣ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʪײʨʘץʪʳ װʨʜʽʩʢʝ ʘʡʥʘʣʜʳ. ʉʤʘʨʪ-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʪʫʨʠʩʪʽʢ ʪᴅʞʽʨʠʙʝʥʽ 

ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʝʪʽʥʽ ʜʝ ʘʡץʳʥʜʘʣʫʜʘ: çʩʤʘʨʪ-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʠʥʪʝʛʨʘʮʠʷʩʳ 

ʪʫʨʠʩʪʽʢ ʪᴅʞʽʨʠʙʝʥʽ ʮʠʬʨʣʳץ ʜʝשʛʝʡʜʝ ʞʘסשʳʨʪʳʧ, ʪʫʨʠʩʪ ʧʝʥ ץʘʣʘ ʘʨʘʩʳʥʜʘסʳ 

ʙʘʡʣʘʥʳʩ ʤʦʜʝʣʽʥ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʝʜʽè [Vardopoulos et al., 2023, 6 ʙ.]. ʄʳʩʘʣʳ, 

ʪʫʨʠʩʪʝʨ ʙײʨʳʥ ץʘʣʘ ʢʘʨʪʘʩʳʥ ץʦʣסʘ ײʩʪʘʧ ʞװʨʩʝ, ץʘʟʽʨ ʩʤʘʨʪʬʦʥ ʘʨץʳʣʳ ʢʝʨʝʢ 

ʤᴅʣʽʤʝʪʽʥ ᴅʧ-ʩᴅʪʪʝ ʪʘʙʘʜʳ; ʙײʨʳʥ ʛʠʜʪʽש ʩʦשʳʥʘʥ ʝʨʩʝ, ʝʥʜʽ ץʘʣʘʥʳש çʘץʳʣʜʳè 

ʞװʡʝʩʽ ʙʘסʳʪ-ʙʘסʜʘʨ ʙʝʨʽʧ, ץʦʥʘץʪʘʨʜʳש ᴅʨ ץʘʜʘʤʳʥʘ ʜʝʨʙʝʩ ʢᴇʤʝʢ ʢᴇʨʩʝʪʝ 

ʘʣʘʜʳ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, smart ʪʫʨʠʟʤ ʞᴅʥʝ ʮʠʬʨʣʳץ ʠʥʥʦʚʘʮʠʷʣʘʨ ʜᴅʩʪװʨʣʽ 

ʪʫʨʠʟʤʥʽש ʰʝʢʘʨʘʩʳʥ ʢʝשʝʡʪʽʧ, ʦʥʳ ʮʠʬʨʣʳץ ʵʢʦʥʦʤʠʢʘʥʳש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽʥʝ 

ʘʡʥʘʣʜʳʨʫʜʘ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, IoT, AR/VR ʩʠʷץʪʳ ײץʨʘʣʜʘʨ ʪʫʨʠʟʤʜʽ 

ʜʝʨʙʝʩʪʝʥʜʽʨʽʣʛʝʥ, ʳסשʘʡʣʳ ʞᴅʥʝ ץʘʫʽʧʩʽʟ ʝʪʽʧ, ʪʫʨʠʩʪʝʨʜʽץ שʘʥʘסʘʪʪʘʥʫ ʜʝשʛʝʡʽʥ 

ʢᴇʪʝʨʝʜʽ. çʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʫʨʠʟʤʜʝʛʽ ץʳʟʤʝʪ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫʜʳש 

 ʛʝʡʽʥשʘʪʪʘʥʫ ʜʝסʘʥʘץ שʘʥʘ ʝʤʝʩ, ʦʣ ï ʪʫʨʠʩʪʝʨʜʽס ʦʩʳʤʰʘ ʵʣʝʤʝʥʪʽץ

 ʘסʪʳ ʙᴅʩʝʢʝʣʝʩʪʽʢ ʦʨʥʘʪʘʪʳʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨץʨʘײʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʞᴅʥʝ ʩʘʣʘʜʘ ʪץ

ʘʡʥʘʣʜʳè (Raimova & Shakhriyorova, 2025, 1153 ʙ.). ɹײʣ ʧʘʡʳʤʜʘʫ ʮʠʬʨʣʳץ 

 ʪʘʡʪʳʥ ʙʘʩʪʳץʩʘʧʘʩʳʥ ʘʥʳ שʩʳʥʳʩʪʳײ ʝʥʜʽʛʽ ʞʝʨʜʝ ʪʫʨʠʩʪʽʢ שʨʘʣʜʘʨʜʳײץ

ᴇʣʰʝʤʛʝ ʘʡʥʘʣסʘʥʳʥ ʙʽʣʜʽʨʝʜʽ. ʉʦʥʜʳץʪʘʥ, פʘʟʘץʩʪʘʥʥʳש ʪʫʨʠʟʤ ʩʘʣʘʩʳ ʜʘ 

smart ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ᴅʣʝʫʝʪʽʥ ʪʦʣʳץ ʧʘʡʜʘʣʘʥʫ ʞʦʣʳʥʜʘ ʞװʡʝʣʽ ץʘʜʘʤʜʘʨ 

ʞʘʩʘʫʳ ʪʠʽʩ. 
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ϧʘʟʘϨʩʪʘʥʜʘϤʳ ʦʟʳϨ ʪϸʞʽʨʠʙʝʣʝʨ. 

 ץʘʥ ʦʟʳסʘ ʘʣʳʥסʦʣץ ʳʪʳʥʜʘסʩʪʘʥʜʘ ʪʫʨʠʟʤʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ʙʘץʘʟʘפ

ʪᴅʞʽʨʠʙʝʣʝʨ ʤʝʥ ʙʘʩʪʘʤʘʣʘʨ ʙʘʨʰʳʣʳץ, ʦʣʘʨ ᴇʟ ʥᴅʪʠʞʝʣʽʣʽʛʽʥ ʢᴇʨʩʝʪʽʧ ʪʝ 

 ʘʥ eQonaq ʧʣʘʪʬʦʨʤʘʩʳ. eQonaq ïסʘʨʳʜʘ ʘʪʘʣסʙʽʨʽ ï ʞʦ שʣʛʝʨʫʜʝ. ʉʦʣʘʨʜʳװ

ʰʝʪʝʣʜʽʢ ʪʫʨʠʩʪʝʨʜʽ ʪʽʨʢʝʫʜʽש ʞᴅʥʝ ʪʫʨʠʩʪʽʢ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫʜʳש ʵʣʝʢʪʨʦʥʜʳ 

ʞװʡʝʩʽ, ʦʥʳ ʝʥʛʽʟʫ ʘʨץʳʣʳ פʘʟʘץʩʪʘʥ ʪʫʨʠʟʤʽʥʜʝ ᴅʢʽʤʰʽʣʽʢ ʨᴅʩʽʤʜʝʨ 

ʘʡʪʘʨʣʳץʪʘʡ ʞʝשʽʣʜʝʜʽ. ɹײʣ ʞװʡʝ ʽʰʢʽ ʽʩʪʝʨ ʦʨʛʘʥʜʘʨʳ, ץʦʥʘװץʡ ʙʠʟʥʝʩʽ ʞᴅʥʝ 

ʪʫʨʠʩʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʘץʧʘʨʘʪ ʘʣʤʘʩʫʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʧ, ץʘסʘʟʙʘʩʪʳʣʳץʪʳ 

ʞʦʡʜʳ. נʳʣʳʤʠ ʪʘʣʜʘʫʣʘʨ ʙʦʡʳʥʰʘ, eQonaq-ʪʳש ʽʩʢʝ ץʦʩʳʣʫʳ ʪʫʨʠʟʤ 

ʩʘʣʘʩʳʥʜʘסʳ ʮʠʬʨʣʘʥʜʳʨʫʜʳש ʞʘשʘ ʢʝʟʝשʽʥ ʙʘʩʪʘʧ, ʝʣʜʽש ʭʘʣʳץʘʨʘʣʳץ ʪʫʨʠʩʪʽʢ 

ʪʘʨʪʳʤʜʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʞʘʣʧʳ ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʽʤʛʝ ʩʝʨʧʽʥ ʙʝʨʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ (Mussabayeva et al., 2024, 5 ʙ.). ʐʳʥ ʤᴅʥʽʥʜʝ, ʙײʣ ʪᴅʞʽʨʠʙʝ 

 ʘʨʫ ʤʝʥ ʩʝʨʚʠʩʪʝʨץʳʥʜʘ ʜʝʨʝʢʪʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʙʘʩסʪʫʨʠʩʪʽʢ ʥʘʨʳ שʩʪʘʥʥʳץʘʟʘפ

ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʧ ʦʪʳʨ. eQonaq װʣʛʽʩʽ ʘʣʜʘסʳ ʫʘץʳʪʪʘ ʜʘ 

ʢʝשʝʡʪʽʣʽʧ, ʽʰʢʽ ʪʫʨʠʩʪʝʨ װʰʽʥ ʜʝ ʙʽʨʳסשʘʡ ʵʣʝʢʪʨʦʥʜʳץ ץʳʟʤʝʪʪʝʨ 

ʧʣʘʪʬʦʨʤʘʩʳʥ ײץʨʫסʘ ʥʝʛʽʟ ʙʦʣʘ ʘʣʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʮʠʬʨʣʳץ ʩʝʨʚʠʩʪʝʨʜʽ ʜʘʤʳʪʫʜʘ ʦʟʳץ ʢʝʣʛʝʥ ᴇשʽʨʣʝʨ 

ʪᴅʞʽʨʠʙʝʩʽʥ ʪʘʨʘʪʫ ʤʘשʳʟʜʳ. ʄᴅʩʝʣʝʥ, ɸʣʤʘʪʳ ץʘʣʘʩʳ ʙװʛʽʥʜʝ ʝʣʜʝʛʽ ʝש çsmartè 

 :ʩʳʥʳʧ ʦʪʳʨײ ʢᴇʣʝʤʜʝ שʩʝʨʚʠʩʪʝʨʜʽ ʢʝ ץʘʣʘ ʩʘʥʘʣʳʧ, ʪʫʨʠʩʪʝʨʛʝ ʮʠʬʨʣʳץ

ʪʫʨʠʩʪʽʢ ʘץʧʘʨʘʪʪʳץ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʢʘʨʪʘʣʘʨ, ʦʥʣʘʡʥ 

ʪʫʨʣʘʨ, ʵʣʝʢʪʨʦʥʜʳץ ʙʠʣʝʪ ʞװʡʝʣʝʨʽ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ɸʣʤʘʪʳʥʳש ʮʠʬʨʣʳץ ʩʝʨʚʠʩʪʝʨ ʩʘʧʘʩʳ 74% ʝש ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ 

ʜʝʧ ʙʘסʘʣʘʥסʘʥ, ʷסʥʠ פʘʟʘץʩʪʘʥ ʩʪʘʥʜʘʨʪʪʘʨʳ ʙʦʡʳʥʰʘ ʢᴇʰʙʘʩʰʳ. ɸʩʪʘʥʘ (ʅײʨ-

ʉײʣʪʘʥ) ץʘʣʘʩʳ ʜʘ ʩʦסשʳ ʞʳʣʜʘʨʳ çSmart cityè ʪײʞʳʨʳʤʜʘʤʘʩʳ ʘʷʩʳʥʜʘ 

ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʞʝʪʽʣʜʽʨʽʧ, ʪʫʨʠʩʪʽʢ ʦʙʲʝʢʪʽʣʝʨʛʝ ʩʘʥʜʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʝʥʛʽʟʫʜʝ (QR-ʢʦʜʪʳץ ʜʝʨʝʢ ʘʣʫ ʞװʡʝʣʝʨʽ, ʵʣʝʢʪʨʦʥʜʳ ʛʠʜʪʝʨ ʞᴅʥʝ ʪ.ʙ.). ɹʽʨʘץ 

ʢʝʡʙʽʨ ʞʘשʘʜʘʥ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʪʫʨʠʩʪʽʢ ʘʡʤʘץʪʘʨʜʘ (ʊװʨʢʽʩʪʘʥ ʞᴅʥʝ ʪ.ʙ.) ʙײʣ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ ᴅʣʽ ʪᴇʤʝʥʜʝʫ ï 60%-ʜʳש ʘʡʥʘʣʘʩʳʥʜʘ. ʆʩʳסʘʥ ʦʨʘʡ, ʦʟʳץ 

ᴇשʽʨʣʝʨʜʽש ʪᴅʞʽʨʠʙʝʩʽʥ ʙװʢʽʣ ʝʣ ʙʦʡʳʥʰʘ ʽʩʢʝ ʘʩʳʨʫ ʢװʥ ʪᴅʨʪʽʙʽʥʜʝ ʪײʨ. ʄʳʩʘʣʳ, 

ɸʣʤʘʪʳ ʤʝʥ ɸʩʪʘʥʘʥʳש ʮʠʬʨʣʳץ ʠʥʬʨʘײץʨʳʣʳʤʜʘ ʢᴇʰʙʘʩʰʳ ʙʦʣʫʳ ʦʣʘʨʜʳש 

 ,.ʳʥ ʢᴇʨʩʝʪʝʜʽ (Urdabayev et alסʳʟʜʳʣʳשʤʘ שʽʨʣʝʨʛʝ ʪʘʨʘʪʫʜʳשʘ ᴇץʣʛʽʩʽʥ ʙʘʩװ

2024). ʄʝʤʣʝʢʝʪ ʦʩʳ ʙʘסʳʪʪʘ ʙʽʨץʘʪʘʨ ץʘʜʘʤʜʘʨ ʞʘʩʘʫʜʘ: çʎʠʬʨʣʳפ ץʘʟʘץʩʪʘʥè 

ʙʘסʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘ ʠʥʪʝʨʥʝʪʧʝʥ ץʘʤʪʫ, ʤʦʙʠʣʴʜʽʢ ʙʘʡʣʘʥʳʩ ʩʘʧʘʩʳʥ ʢᴇʪʝʨʫ 

ʞײʤʳʩʪʘʨʳ ʞװʨʽʧ ʞʘʪʳʨ, ʪʫʨʠʩʪʽʢ ʥʳʩʘʥʜʘʨסʘ ʘʧʘʨʘʪʳʥ ʞʦʣʜʘʨ ʙʦʡʳʥʘ 

ʥʘʚʠʛʘʮʠʷʥʳש ʩʘʥʜʳץ ʵʣʝʤʝʥʪʪʝʨʽ ʦʨʥʘʪʳʣʫʜʘ. 

ʊʫʨʠʩʪʽʢ ץʳʟʤʝʪʪʝʨʜʝ ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʞʘסʳʥʘʥ ʜʘ 

 ʠ ʥʝʤʝʩʝסʳ ʪʫʨʠʩʪ ʪʝʢ ʪʘʙʠסʘʟʽʨʛʽ ʟʘʤʘʥפ .ʞʦʙʘʣʘʨ ʧʘʡʜʘ ʙʦʣʫʜʘ ץʩʪʘʥʜʳץʘʟʘץ

ʤᴅʜʝʥʠ ʢᴇʨʽʢʪʽ ʞʝʨʜʽ ʪʘʤʘʰʘʣʘʧ ץʘʥʘ ץʦʡʤʘʡ, ʮʠʬʨʣʳץ ץʦʣʜʘʫ ʤʝʥ 

ʜʝʨʙʝʩʪʝʥʜʽʨʽʣʛʝʥ ʘץʧʘʨʘʪ ʢװʪʝʪʽʥʽʥ ʝʩʢʝʨʛʝʥ ʢʝʡʙʽʨ ʦʪʘʥʜʳץ ʢʦʤʧʘʥʠʷʣʘʨ 

ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʤʝʥ AR (ʢʝשʝʡʪʽʣʛʝʥ ʰʳʥʜʳץ) ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʜʽʨʫʜʝ. 

çפʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʪʫʨʠʩʪʝʨ ʩʘʷʭʘʪ ʙʘʨʳʩʳʥʜʘ ʪʝʢ ʬʠʟʠʢʘʣʳץ ʞʘʡʣʳʣʳץʪʳ סʘʥʘ 

ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʮʠʬʨʣʳץ ץʦʣʜʘʫ ʤʝʥ ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ץʳʟʤʝʪʪʝʨʜʽ ʢװʪʝʜʽ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ, ʮʠʬʨʣʳץ ʢʘʨʪʘʣʘʨ ʞᴅʥʝ 

ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʜʳץ (AR) ײץʨʘʣʜʘʨʳ ʪʫʨʠʟʤ ʩʘʣʘʩʳʥʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘ 
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ʙʘʩʪʘʜʳè [Mauletkazy et al., 2025]. ʄʳʩʘʣ ʨʝʪʽʥʜʝ, ɸʣʤʘʪʳʜʘסʳ ʢʝʡʙʽʨ 

ʤײʨʘʞʘʡʣʘʨʜʘ AR-ʛʠʜ ץʳʟʤʝʪʽ ʝʥʛʽʟʽʣʛʝʥ: ʢʝʣʫʰʽ ʩʤʘʨʪʬʦʥʳʥʳש ʢʘʤʝʨʘʩʳʥ 

ʵʢʩʧʦʥʘʪץʘ ץʘʨʘʪʳʧ, ʩʦʣ ʦʙʲʝʢʪ ʞʘʡʣʳ װʰ ʪʽʣʜʝ ʤᴅʣʽʤʝʪ ʘʣʘ ʘʣʘʜʳ. ױʣʪʪʳץ 

ʧʘʨʢʪʝʨʜʝ ʪʫʨʠʩʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʩʦץʧʘץ ʞʦʣʜʘʨ ʢʘʨʪʘʩʳʥ, 

 ʪʘʨץʘʣʳשʥʜʘʡ ʞʘײʩʳʥʘʜʳ. ɹײ ʪʳ ʜʝʨʝʢʪʝʨʜʽץʳʟʳץ ʳʥ ʞᴅʥʝסʘʫʣʳץʩײʘʫʽʧʩʽʟʜʽʢ ʥץ

ʪʫʨʠʩʪʽʢ ʪᴅʞʽʨʠʙʝʥʽ ʙʘʡʳʪʳʧ ץʘʥʘ ץʦʡʤʘʡ, פʘʟʘץʩʪʘʥʥʳש ʟʘʤʘʥʘʫʠ, 

ʪʝʭʥʦʣʦʛʠʷסʘ ʙʝʡʽʤ ʝʣ ʨʝʪʽʥʜʝʛʽ ʠʤʠʜʞʽʥ ʜʝ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʉʤʘʨʪ-ץʘʣʘʣʘʨ 

ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ᴇשʽʨʣʽʢ ʜʝשʛʝʡʜʝ ʞװʟʝʛʝ ʘʩʳʨʫ ʜʘ ʦʟʳץ ʪᴅʞʽʨʠʙʝʛʝ ʞʘʪʘʜʳ: 

ʤʳʩʘʣʳ, ɸץʳʣʜʳ ʪʫʨʠʟʤ ʢʝשʽʩʪʽʛʽʥ ײץʨʫ ʘʨץʳʣʳ ʐʳʤʢʝʥʪ ʥʝʤʝʩʝ ʊװʨʢʽʩʪʘʥ 

 ʳʨʪʫʜʘסשʨʘʩʳʥ ʮʠʬʨʣʳ ʬʦʨʤʘʪʪʘ ʞʘײʪʘʨʠʭʠ-ʤᴅʜʝʥʠ ʤ שʘʣʘʣʘʨʳ ᴇʟʜʝʨʽʥʽץ

 שʦʣʜʘʫʜʳץ ʘʜʘʤ ʞʘʩʘʧ ʞʘʪʳʨ. ʆʩʳ ʦʨʘʡʜʘ, ʩʘʨʘʧʰʳʣʘʨ ʤʝʤʣʝʢʝʪ ʪʘʨʘʧʳʥʘʥץ

ʤʘשʳʟʜʳʣʳסʳʥ ʝʨʝʢʰʝ ʘʪʘʧ ᴇʪʝʜʽ ï çʤʝʤʣʝʢʝʪ ʪʫʨʠʟʤ ʩʘʣʘʩʳʥ ʙʘʩʳʤ ʙʘסʳʪ 

ʨʝʪʽʥʜʝ ʙʝʣʛʽʣʝʧ, ʦʥʳ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ ʧʝʥ ʪʝʭʥʦʣʦʛʠʷ ʘʨץʳʣʳ ʜʘʤʳʪʫסʘ 

 ʘ ʞᴅʥʝסʳʟʤʝʪʪʝʨʜʽ ʜʘʤʳʪʫץ ʘ ᴇʥʽʤʜʝʨ ʤʝʥשʣ ʞʘײʘʞʝʪ. ɹץ ʘʨʞʳ ʙᴇʣʫʽץ

ʠʥʥʦʚʘʮʠʷʥʳ ʳʥʪʘʣʘʥʜʳʨʫסʘ ʳץʧʘʣ ʝʪʝʜʽè [Lasisi, Odei & Eluwole, 2025, 290 ʙ.]. 

 ʜʘʨʣʘʤʘʣʘʨ ʤʝʥסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʘ ʘʨʥʘʣסʩʪʘʥʜʘ ʪʫʨʠʟʤʜʽ ʮʠʬʨʣʘʥʜʳʨʫץʘʟʘפ

ʛʨʘʥʪʪʳץ ץʦʣʜʘʫ ʪʝʪʽʢʪʝʨʽ ʽʩʢʝ ץʦʩʳʣʩʘ, ʞʝʢʝ ʩʝʢʪʦʨʜʳש ʜʘ ʙײʣ ʙʘסʳʪʪʘ 

ʙʝʣʩʝʥʜʽʨʝʢ ץʠʤʳʣʜʘʫʳʥʘ ʞʦʣ ʘʰʳʣʘʜʳ. 

ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʦʟʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ʤʝʥ ʙʘʩʪʘʤʘʣʘʨ פʘʟʘץʩʪʘʥʥʳש ʽʰʢʽ 

ʪʫʨʠʟʤʽʥ ʞʘשʘ ʩʘʪʳסʘ ʢᴇʪʝʨʫʛʝ ץʳʟʤʝʪ ʝʪʝʜʽ. ʎʠʬʨʣʘʥʜʳʨʫ ʘʨץʳʣʳ ץʦʣ ʞʝʪʢʝʥ 

ᴅʨʙʽʨ ʞʝʪʽʩʪʽʢ ï ʤʝʡʣʽ ʦʣ ʪʫʨʠʩʪ ʩʘʥʳʥ ʘʨʪʪʳʨʫ, ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫ ʥʝʤʝʩʝ 

ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ ʙʦʣʩʳʥ ï ʪװʧʪʝʧ ʢʝʣʛʝʥʜʝ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʧʘʡʜʘ ʤʝʥ ʙᴅʩʝʢʝʣʽʢ ץʘʙʽʣʝʪʪʽ ʢװʰʝʡʪʝʜʽ. ᴄʜʝʙʠʝʪʪʝʨ ʪʘʣʜʘʫʳ ʢᴇʨʩʝʪʢʝʥʜʝʡ, 

ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʤʘʨʢʝʪʠʥʛ ײץʨʘʣʜʘʨʳ ʪʫʨʠʟʤʥʽש ʜʘʤʫʳʥʜʘ ʝʥʜʽ 

 & ʦʩʳʤʰʘ ʦʧʮʠʷ ʝʤʝʩ, ʥʝʛʽʟʛʽ ʰʝʰʫʰʽ ʬʘʢʪʦʨ ʤᴅʨʪʝʙʝʩʽʥʝ ʠʝ ʙʦʣʜʳ [Raimovaץ

Shakhriyorova, 2025, 1153 ʙ.]. ʆʣʘʡ ʙʦʣʩʘ, פʘʟʘץʩʪʘʥ װʰʽʥ ʽʰʢʽ ʪʫʨʠʟʤʜʽ 

ᴇʨʢʝʥʜʝʪʫʜʝ ʮʠʬʨʣʘʥʜʳʨʫ ʤʝʥ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽ ʙʘʨʳʥʰʘ ʪʠʽʤʜʽ ץʦʣʜʘʥʫ ï 

ʫʘץʳʪ ʪʘʣʘʙʳ. ɹײʣ ʙʘסʳʪʪʘסʳ ʦʟʳץ ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʢᴇʙʝʡʪʫ ʞᴅʥʝ ʢʝש ʘʫץʳʤʜʘ 

ʝʥʛʽʟʫ ʝʣʜʽש ʪʫʨʠʩʪʽʢ ʠʥʜʫʩʪʨʠʷʩʳʥ ʞʘשʘ ʵʢʦʥʦʤʠʢʘʣʳץ ʜʝשʛʝʡʛʝ ʰʳסʘʨʳʧ, 

 .ץʘ ʞʦʣ ʘʰʧʘסʣʝʩʽʥ ʤʦʣʘʡʪʫװ ʦʩʘʨץ ʘסʵʢʦʥʦʤʠʢʘ ץʣʪʪʳײ

Ϸʜʽʩʪʝʨ ʙϺʣʽʤʽ. 

 ץʜʘ ʽʰʢʽ ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫʜʘ ʮʠʬʨʣʘʥʜʳʨʫ ʤʝʥ ʮʠʬʨʣʳשʘʟʽʨʛʽ ʪʘפ

ʤʘʨʢʝʪʠʥʛʪʽש ʵʢʦʥʦʤʠʢʘʣʳץ ᴅʣʝʫʝʪʽʥ ʟʝʨʪʪʝʫ ᴇʟʝʢʪʽ סʳʣʳʤʠ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ 

ʙʦʣʳʧ ʦʪʳʨ. ɹײʣ ʩʘʣʘʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪʫʨʠʟʤ ʠʥʬʨʘײץʨʳʣʳʤʳʥʘ 

ʞᴅʥʝ ʤʘʨʢʝʪʠʥʛʪʽʢ ʦʨʪʘסʘ ʪʠʽʤʜʽ ʙʝʡʽʤʜʝʫʛʝ ʙʘʡʣʘʥʳʩʪʳ ʙʽʨץʘʪʘʨ ᴅʜʽʩʪʝʤʝʣʽʢ 

ʞᴅʥʝ ײʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ ʤᴅʩʝʣʝʣʝʨ ʙʘʨ ʝʢʝʥʽ ʙʘʡץʘʣʘʜʳ. ʆʩʳ ʤᴅʩʝʣʝʣʝʨʜʽ 

 ʪᴅʞʽʨʠʙʝʛʝ ץʘʨʫʰʳʣʳץʞᴅʥʝ ʙʘʩ ץʳʜʘʥ ʪʘʣʜʘʧ, ʵʢʦʥʦʤʠʢʘʣʳסʨײʳʣʳʤʠ ʪס

ʙʝʡʽʤʜʝʣʛʝʥ ʪײʞʳʨʳʤʜʘʨ ץʘʣʳʧʪʘʩʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ, ʦʩʳ ʟʝʨʪʪʝʫ ʘʷʩʳʥʜʘ 

Scopus ʜʝʨʝʢץʦʨʳʥʜʘ ʠʥʜʝʢʩʪʝʣʛʝʥ סʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʛʝ ʞװʡʝʣʽ ʰʦʣʫ 

ʞװʨʛʽʟʽʣʜʽ. 

ᴄʜʝʙʠ ʰʦʣʫ ʙʘʨʳʩʳʥʜʘ ʮʠʬʨʣʘʥʜʳʨʫ (digitalization), ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ 

(artificial intelligence), ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ (digital marketing), ᴅʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘ 

(social media), ʚʠʨʪʫʘʣʜʳ ʰʳʥʜʳץ (virtual reality), ʠʥʪʝʨʥʝʪ ʟʘʪʪʘʨ (internet of 

things), ʪʫʨʠʟʤ (tourism) ʞᴅʥʝ ʪײʨʘץʪʳ ʜʘʤʫ (sustainable development) 
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ʪʘץʳʨʳʧʪʘʨʳʥʜʘסʳ ʟʝʨʪʪʝʫʣʝʨʜʽש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ ʤʝʥ ʪʫʨʠʟʤ ʩʘʣʘʩʳʥʜʘסʳ 

ʵʢʦʥʦʤʠʢʘʣʳץ ᴅʩʝʨʽ ʪʘʣʜʘʥʜʳ. 

ɿʝʨʪʪʝʫʛʝ ʪʝʢ Scopus ʙʘʟʘʩʳʥʘ ʝʥʛʝʥ, ʘסʳʣʰʳʥ ʞᴅʥʝ ʦʨʳʩ ʪʽʣʜʝʨʽʥʜʝʛʽ, 

2023-2025 ʞʳʣʜʘʥ ʢʝʡʽʥ ʞʘʨʳץ ʢᴇʨʛʝʥ ʞᴅʥʝ ʪʦʣʳץ ʤᴅʪʽʥʛʝ ץʦʣʞʝʪʽʤʜʽ ʤʘץʘʣʘʣʘʨ 

ʝʥʛʽʟʽʣʜʽ. ɯʟʜʝʫ ʢʝʣʝʩʽ ʪװʡʽʥ ʩᴇʟʜʝʨ ʤʝʥ ʪʽʨʢʝʩʪʝʨ ʥʝʛʽʟʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ: 

digitalization in tourism, digital marketing, artificial intelligence in hospitality, social 

media in tourism development, smart tourism, sustainable tourism, virtual reality in 

tourism, machine learning, digital economy, economic impact of digital 

transformation. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘʣʧʳ ʩʘʥʳ 43 סʳʣʳʤʠ ʤʘץʘʣʘ ʪʘשʜʘʣʜʳ. 

 .ʤʳʩʪʘʨ ʘʣʳʥʳʧ ʪʘʩʪʘʣʜʳײʘ ʩʘʡ ʢʝʣʤʝʡʪʽʥ ʞץʳʨʳʧץʘʡʪʘʣʘʥʘʪʳʥ ʞᴅʥʝ ʪʘפ

ɯʨʽʢʪʝʫ ʢʨʠʪʝʨʠʡʣʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʤʝʡʪʽʥ 24 ʤʘץʘʣʘ PRISMA (Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses) ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʰʝʪʪʝʪʽʣʽʧ, 

ʤʘʟʤײʥʜʳץ ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʣʽʢ ʩᴅʡʢʝʩʪʽʛʽ ʞʦסʘʨʳ 19 ʤʘץʘʣʘ ʞװʡʝʣʽ ʪװʨʜʝ 

ʪʘʣʜʘʥʫסʘ ʥʝʛʽʟ ʙʦʣʜʳ. ʆʩʳ סʳʣʳʤʠ ʝשʙʝʢʪʝʨ ʽʰʢʽ ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫʜʘסʳ 

ʮʠʬʨʣʘʥʜʳʨʫ ʤʝʥ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʨᴇʣʽʥ ʘʡץʳʥʜʘʫסʘ 

ʘʨʥʘʣסʘʥ ʰʦʣʫ ʞײʤʳʩʳʥʳש ʥʝʛʽʟʛʽ ʘץʧʘʨʘʪʪʳץ ʙʘʟʘʩʳʥ ײץʨʘʜʳ (ʉʫʨʝʪ 1). 

 

 
ʉʫʨʝʪ 1. PRISMA (ɾϮʡʝʣʽ ʰʦʣʫʣʘʨ ʤʝʥ ʤʝʪʘ-ʪʘʣʜʘʫʣʘʨϤʘ ʘʨʥʘʣϤʘʥ ʙʘʩʳʤ ʝʩʝʧ ʙʝʨʫ 

ʪʘʨʤʘϨʪʘʨʳ) ʘϤʳʥʳʥʳϬ ʜʠʘʛʨʘʤʤʘʩʳ. 

 

ʊʘשʜʘʣסʘʥ ʤʘץʘʣʘʣʘʨ ʤʘʟʤײʥʳʥʘ ץʘʨʘʡ ʢʦʜʪʘʣʳʧ, ʪʫʨʠʟʤ ʩʘʣʘʩʳʥʜʘסʳ 

ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʪװʨʽʥʝ, ʤʘʨʢʝʪʠʥʛʪʽʢ ʪᴅʩʽʣʜʝʨʽʥʝ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥʝ ץʘʨʘʡ ʞʽʢʪʝʣʜʽ. ᴄʜʝʙʠʝʪʪʝʨʜʽ ᴇשʜʝʫʞᴅʥʝ ʥʝʛʽʟʛʽ 

ʪʘץʳʨʳʧʪʳץ ʙʘסʳʪʪʘʨʜʳ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ װʰʽʥ çVOSviewerè ʙʘסʜʘʨʣʘʤʘʩʳʥʳש 

1.6.17 ʥײʩץʘʩʳ ץʦʣʜʘʥʳʣʜʳ. ɹײʣ ʙʘסʜʘʨʣʘʤʘ ʘʨץʳʣʳ ʟʝʨʪʪʝʣʛʝʥ ʪʘץʳʨʳʧʪʘʨ 
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ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʘʨ ʤʝʥ ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ סײʳʤʜʘʨ ʥʝʛʽʟʽʥʜʝ 

ʪʘץʳʨʳʧʪʳץ ʢʣʘʩʪʝʨʣʝʨ ʘʥʳץʪʘʣʜʳ. 

ɾװʡʝʣʽ ʰʦʣʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʟʝʨʪʪʝʫ ʤʘץʩʘʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨ, ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש ᴅʩʝʨ ʝʪʫ ʪʝʪʽʢʪʝʨʽ, ʪʫʨʠʩʪʽʢ 

ʩʘʣʘʥʳ ʮʠʬʨʣʘʥʜʳʨʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳ, ʩʦʥʜʘʡ-ʘץ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʧʝʥ 

ᴅʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘʥʳש ʽʰʢʽ ʪʫʨʠʟʤʜʝʛʽ ץʦʣʜʘʥʳʣʫ ʙʘסʳʪʪʘʨʳ ʪʘʣʜʘʥʜʳ. 

Scopus ʜʝʨʝʢץʦʨʳʥʘʥ ʘʣʳʥסʘʥ 43 סʳʣʳʤʠ ʤʘץʘʣʘסʘ ʞװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ 

ʦʣʘʨʜʳש ʧᴅʥʜʽʢ ʪʘʨʘʣʫ ײץʨʳʣʳʤʳʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɹײʣ ײץʨʳʣʳʤ 

ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʤʘʨʢʝʪʠʥʛ ײץʨʘʣʜʘʨʳʥʳש ʪʫʨʠʟʤ ʤʝʥ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʩʘʣʘʣʘʨʳʥʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʳʧ ʦʪʳʨסʘʥʳʥ 

ʢᴇʨʩʝʪʪʽ.  

ʅʝʛʽʟʛʽ ʙᴇʣʽʤ. 

ɿʝʨʪʪʝʫʛʝ ʝʥʛʽʟʽʣʛʝʥ 19 סʳʣʳʤʠ ʤʘץʘʣʘ ʘʚʪʦʨʣʘʨʳ 12 ʝʣʜʝʥ ʰʳץץʘʥ ʞᴅʥʝ 

ᴅʨʪװʨʣʽ סʳʣʳʤʠ ʤʝʢʪʝʧʪʝʨ ʤʝʥ ʘʢʘʜʝʤʠʷʣʳץ ʦʨʪʘʣʳץʪʘʨʜʳ ץʘʤʪʠʜʳ. 

ɿʝʨʪʪʝʫʣʝʨʜʽש ʛʝʦʛʨʘʬʠʷʣʳץ ʪʘʨʘʣʫʳʥ ʘʡץʳʥʜʘʫ ʞᴅʥʝ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ 

 ʳʣʳ ʽʩʢʝ ʘʩʳʨʳʣʜʳ. çArcGIS Proèץʜʘʨʣʘʤʘʩʳ ʘʨסʜʝʨʽʩʪʝʨʽ çArcGIS Proè ʙʘװ

ʢᴇʤʝʛʽʤʝʥ סʳʣʳʤʠ ʤʘץʘʣʘʣʘʨʜʳש ʢʝשʽʩʪʽʢʪʽʢ װʣʝʩʪʽʨʽʤʽ ʤʝʥ ʟʝʨʪʪʝʫ 

ʙʘסʳʪʪʘʨʳʥʳש ʘʡʤʘץʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʢʘʨʪʘ ʪװʨʽʥʜʝ ʙʝʡʥʝʣʝʥʜʽ. ɿʝʨʪʪʝʫʣʝʨʜʽש 

ʙʘʩʳʤ ʙᴇʣʽʛʽ ɸʟʠʷ ʤʝʥ ɽʫʨʦʧʘ ʘʡʤʘץʪʘʨʳʥʜʘ ʰʦסʳʨʣʘʥסʘʥ. ɹײʣ ʝʣʜʝʨʜʝ ʪʫʨʠʟʤ 

ʩʘʣʘʩʳʥʜʘ ʮʠʬʨʣʘʥʜʳʨʫ ʤʝʥ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש ʵʢʦʥʦʤʠʢʘʣʳץ ᴅʩʝʨʽʥ 

ʟʝʨʪʪʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʝשʙʝʢʪʝʨ ʞװʡʝʣʽ ʪװʨʜʝ ʞװʨʛʽʟʽʣʽʧ ʦʪʳʨסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ɽʣʜʝʨʜʽש ʟʝʨʪʪʝʫʣʝʨʽ ʢᴇʙʽʥʝ ʽʰʢʽ ʪʫʨʠʟʤʥʽש ʜʘʤʫʳ, ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ 

ʩʪʨʘʪʝʛʠʷʣʘʨʳ, ᴅʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘ ʤʝʥ ʚʠʨʪʫʘʣʜʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʪʫʨʠʩʪʽʢ 

ʩײʨʘʥʳʩץʘ ᴅʩʝʨʽ ʩʠʷץʪʳ ʪʘץʳʨʳʧʪʘʨʜʳ ץʘʤʪʠʜʳ. ɿʝʨʪʪʝʫʣʝʨʜʽש ʛʝʦʛʨʘʬʠʷʣʳץ 

ʪʘʨʘʣʫʳ ʪʫʨʠʟʤ ʤʝʥ ʮʠʬʨʣʘʥʜʳʨʫ ʤᴅʩʝʣʝʣʝʨʽʥ ץʘʨʘʩʪʳʨʘʪʳʥ סʳʣʳʤʠ 

ʞײʤʳʩʪʘʨʜʳש ʘʡʤʘץʪʳץ ᴅʨʢʝʣʢʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ᴄʩʽʨʝʩʝ ɸʟʠʷ ʘʡʤʘסʳʥʜʘסʳ 

ʝʣʜʝʨʜʽש ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ פʘʟʘץʩʪʘʥ סʘʣʳʤʜʘʨʳʥʳװ שʣʝʩʽʥʽש ʘʨʪʫʳ ʽʰʢʽ ʪʫʨʠʟʤ 

ʵʢʦʥʦʤʠʢʘʩʳʥ ʮʠʬʨʣʘʥʜʳʨʫ ʙʘסʳʪʳʥʜʘסʳ סʳʣʳʤʠ ץʳʟʳסʫʰʳʣʳץʪʳש ᴇʩʢʝʥʽʥ 

ʘסשʘʨʪʘʜʳ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʟʝʨʪʪʝʣʛʝʥ ʤʘץʘʣʘʣʘʨʜʳש ʛʝʦʛʨʘʬʠʷʣʳײץ ץʨʳʣʳʤʳ 

ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʤʘʨʢʝʪʠʥʛ ײץʨʘʣʜʘʨʳʥʳש ʪʫʨʠʟʤ 

ʵʢʦʥʦʤʠʢʘʩʳʥʜʘסʳ ʞʘᴃʘʥʜʳץ ᴇʟʝʢʪʽʣʽʛʽʥ ʘʡץʳʥʜʘʡʜʳ. ɹײʣ ײץʨʳʣʳʤ ʪᴇʤʝʥʜʝʛʽ 

ʢʘʨʪʘʜʘ ʙʝʡʥʝʣʝʥʛʝʥ (ʉʫʨʝʪ 2). 
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ʉʫʨʝʪ 2. Scopus ʜʝʨʝʢϨʦʨʳʥʘʥ ʘʣʳʥϤʘʥ 19 ʤʘϨʘʣʘ ʙʦʡʳʥʰʘ ʝʣʜʝʨʛʝ ʙϺʣʽʥʛʝʥ ʪʘʨʘʣʫ 

ʢʘʨʪʘʩʳ (çArcGIS Proè ʙʘϤʜʘʨʣʘʤʘʩʳ ʘʨϨʳʣʳ ϨϰʨʘʩʪʳʨʳʣϤʘʥ). 

 

ʊʘʣʜʘʫסʘ ʝʥʛʝʥ ʟʝʨʪʪʝʫ ʝשʙʝʢʪʝʨʽʥʽש ʪʘץʳʨʳʧʪʳץ ʤʘʟʤײʥʳʤʝʥ ץʘʪʘʨ, 

ʦʣʘʨʜʳש ʞʘʨʠʷʣʘʥסʘʥ סʳʣʳʤʠ ʙʘʩʳʣʳʤʜʘʨʳ ʜʘ ʪʫʨʠʟʤ ʩʘʣʘʩʳʥʜʘסʳ 

ʮʠʬʨʣʘʥʜʳʨʫ ʤʝʥ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש ʜʘʤʫ װʨʜʽʩʪʝʨʽʥ ʘʡץʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳʥʘ ʘʣʳʥסʘʥ ʝשʙʝʢʪʝʨ ᴅʣʝʤʥʽש ʞʝʪʝʢʰʽ סʳʣʳʤʠ ʞʫʨʥʘʣʜʘʨʳʥʜʘ 

ʞʘʨʳץ ʢᴇʨʛʝʥ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʪʫʨʠʟʤ ʵʢʦʥʦʤʠʢʘʩʳ, ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, 

ᴅʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘ ʤʘʨʢʝʪʠʥʛʽ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ץʦʣʜʘʥʫ ʙʘסʳʪʪʘʨʳʥ 

 ʣײʘʥ. ɹסʘʨʳ ʠʤʧʘʢʪ-ʬʘʢʪʦʨʣʳ ʙʘʩʳʣʳʤʜʘʨʜʘ ʞʘʨʠʷʣʘʥסʘʤʪʠʪʳʥ ʞʦץ

ʞʘʨʠʷʣʘʥʳʤʜʘʨʜʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ Scopus ʞᴅʥʝ Web of Science ʩʝʢʽʣʜʽ 

ʭʘʣʳץʘʨʘʣʳץ ʠʥʜʝʢʩʪʝʫ ʙʘʟʘʣʘʨʳʥʘ ʝʥʛʽʟʽʣʛʝʥ ʞᴅʥʝ סʳʣʳʤʠ ץʘʫʳʤʜʘʩʪʳץ 

ʪʘʨʘʧʳʥʘʥ ʞʦסʘʨʳ ʙʘסʘʣʘʥסʘʥ Q1ïQ2 ʩʘʥʘʪʳʥʜʘסʳ ʞʫʨʥʘʣʜʘʨʜʘ ʞʘʨʳץ ʢᴇʨʛʝʥ. 

ʄײʥʜʘʡ ʢᴇʧʪװʨʣʽʣʽʢ ʮʠʬʨʣʘʥʜʳʨʫ ʤʝʥ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽ ʽʰʢʽ ʪʫʨʠʟʤ 

ʜʘʤʫʳʥʘ ʝʥʛʽʟʫʜʽס שʳʣʳʤʠ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ᴇʟʝʢʪʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʡʜʽ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʞʘʨʠʷʣʘʥʳʤʜʘʨʜʳײץ שʨʳʣʳʤʳ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʤʝʥ ʤʘʨʢʝʪʠʥʛʪʽʢ ʠʥʥʦʚʘʮʠʷʣʘʨʜʳ ʪʫʨʠʟʤ ʵʢʦʥʦʤʠʢʘʩʳʥʘ ʝʥʛʽʟʫ ʪʘץʳʨʳʙʳʥʳש 

ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʣʳץ ʩʠʧʘʪʳʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʞʫʨʥʘʣʜʘʨʜʘ ʞʘʨʳץ ʢᴇʨʛʝʥ 

ʟʝʨʪʪʝʫʣʝʨ ʮʠʬʨʣʘʥʜʳʨʫʜʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ, ʪʫʨʠʩʪʽʢ ʘסʳʥʜʘʨʜʳ 

ʙʦʣʞʘʫ, ᴅʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘʜʘסʳ ʤʘʨʢʝʪʠʥʛʪʽʢ ʩʪʨʘʪʝʛʠʷʣʘʨ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʪʫʨʠʩʪʽʢ ʪᴅʞʽʨʠʙʝʛʝ ᴅʩʝʨʽ ʩʠʷץʪʳ ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʜʳ 

 .ʘʤʪʠʜʳץ
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ʂʝʩʪʝ 1. 19 ʤʘϨʘʣʘʥʳϬ ʙʘʩʧʘʣʘʨ ʙʦʡʳʥʰʘ ʪʘʨʘʣʫʳ. 

 

ˉ Publisher 
Number 

of Studies 
Percentage 

1 ɺʽʩʥʠʢ ʆʅʋ ʽʤʝʥʽ ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ 1 5.26% 

2 Sustainability 3 15.79% 

3 Journal of multidisciplinary academic tourism 1 5.26% 

4 Journal of Infrastructure, Policy and Development 1 5.26% 

5 Electronics 1 5.26% 

6 Geo Journal of Tourism and Geosites 1 5.26% 

7 Journal of Tourism Futures 1 5.26% 

8 Businesses 1 5.26% 

9 Journal of Intelligent Systems & Internet of Things 1 5.26% 

10 Technological Forecasting and Social Change 1 5.26% 

11 European Journal of Tourism Research 1 5.26% 

12 

 

13 

14 

15 

16 

17 

 

Central Asian Journal of Innovations on Tourism 

Management and Finance 

Journal of Human Rights, Culture and Legal System 

World Journal of Advanced Research and Reviews 

Plos one 

ECONOMIC Series of the Bulletin of the LN Gumilyov 

ENU 

Bulletin of the International University of Tourism And 

Hospitality 

1 

 

1 

1 

1 

1 

 

1 

 

5.26% 

 

5.26% 

5.26% 

5.26% 

5.26% 

 

5.26% 

 

Total 19 100 

 

ʊʘץʳʨʳʧʪʳײץ ץʨʳʣʳʤʜʳ ʪʝʨʝשʽʨʝʢ ʟʝʨʜʝʣʝʫ ʤʘץʩʘʪʳʥʜʘ ʪʘשʜʘʣסʘʥ 

 ʡʽʥʜʽ ʩᴇʟʜʝʨ ʥʝʛʽʟʽʥʜʝ ʙʽʨʣʝʩʽʧװʘʥ ʪסʘ ʘʚʪʦʨʣʘʨ ʧʘʡʜʘʣʘʥסʘʣʘʣʘʨץʳʣʳʤʠ ʤʘס

ʢʝʟʜʝʩʫʽ (co-occurrence) ʪʘʣʜʘʫʳ ʞװʨʛʽʟʽʣʜʽ. ɹײʣ ʪʘʣʜʘʫ çVOSviewerè 

ʙʘסʜʘʨʣʘʤʘʩʳ ʘʨץʳʣʳ ʽʩʢʝ ʘʩʳʨʳʣʳʧ, ʮʠʬʨʣʘʥʜʳʨʫ ʤʝʥ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש 

ʽʰʢʽ ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫʜʘסʳ סʳʣʳʤʠ ʙʘסʳʪʪʘʨʳʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ʂʘʨʪʘʜʘ ʪװʨʣʽ ʪװʩʧʝʥ ʙʝʣʛʽʣʝʥʛʝʥ ʙʽʨʥʝʰʝ ʪʘץʳʨʳʧʪʳץ ʢʣʘʩʪʝʨʣʝʨ ʘʡץʳʥ 

ʢᴇʨʽʥʝʜʽ. ᴄʨʙʽʨ ʢʣʘʩʪʝʨ ʙʝʣʛʽʣʽ ʙʽʨ ʟʝʨʪʪʝʫ ʙʘסʳʪʳʥ ʙʽʣʜʽʨʝʜʽ. ʄʳʩʘʣʳ, 

ñdigitalizationò, ñtourismò, ñdigital marketingò, ñartificial intelligenceò, ñsocial 

mediaò, ñvirtual realityò, ʞᴅʥʝ ñsustainable developmentò ʩʝʢʽʣʜʽ ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ 

ʪװʡʽʥʜʽ ʩᴇʟʜʝʨ ʟʝʨʪʪʝʣʽʧ ʦʪʳʨסʘʥ ʩʘʣʘʥʳש ʥʝʛʽʟʛʽ סײʳʤʜʘʨʳ ʨʝʪʽʥʜʝ ʦʨʪʘʣʳץ 

ʦʨʳʥ ʘʣʘʜʳ. ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ ʘʨʘʩʳʥʜʘסʳ ʩʳʟʳץʪʘʨʜʳץ שʘʣʳשʜʳסʳ ʦʣʘʨʜʳש ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʳʥʳש ʞʠʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʚʠʟʫʘʣʠʟʘʮʠʷ ʽʰʢʽ ʪʫʨʠʟʤ ʵʢʦʥʦʤʠʢʘʩʳʥ 

ʜʘʤʳʪʫʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש, ʩʦʥʳש ʽʰʽʥʜʝ ᴅʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘ, ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪ, ʠʥʪʝʨʥʝʪ ʟʘʪʪʘʨ (IoT) ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʰʳʥʜʳץ ʩʝʢʽʣʜʽ ײץʨʘʣʜʘʨʜʳש 

ᴇʟʘʨʘ ʳץʧʘʣʜʘʩʪʳסʳʥ ʥʘץʪʳ ʢᴇʨʩʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʢʘʨʪʘʜʘ ñcovid-19ò ʞᴅʥʝ 

ñsustainable developmentò סײʳʤʜʘʨʳʥʳש ʞʠʽ ʢʝʟʜʝʩʫʽ ʧʘʥʜʝʤʠʷ ʢʝʟʝשʽʥʝʥ ʢʝʡʽʥʛʽ 

ʪʫʨʠʟʤʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʤʝʥ ʪײʨʘץʪʳ ʜʘʤʫ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ 

ʘʡץʳʥʜʘʡʜʳ. ɸʣ ñmachine learningò, ñdigital twinò, ʞᴅʥʝ ñdigital healthò ʙʘסʳʪʪʘʨʳ 
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ʪʫʨʠʟʤ ʤʝʥ ʮʠʬʨʣʘʥʜʳʨʫ ʧʨʦʮʝʩʪʝʨʽʥʽש ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʘʩʧʝʢʪʽʣʝʨʽʥ ʘʰʳʧ 

ʢᴇʨʩʝʪʝʜʽ. 

ʆʩʳʣʘʡʰʘ, ʪװʡʽʥʜʽ ʩᴇʟʜʝʨʜʽש ʙʽʨʣʝʩʽʧ ʢʝʟʜʝʩʫʽ ʙʦʡʳʥʰʘ ײץʨʳʣסʘʥ ʙײʣ 

ʢʘʨʪʘ ʽʰʢʽ ʪʫʨʠʟʤʥʽש ʮʠʬʨʣʘʥʜʳʨʫ ʘʨץʳʣʳ ʜʘʤʫʳʥʳס שʳʣʳʤʠ ʢʦʥʪʝʢʩʪʽʥ 

ʙʝʡʥʝʣʝʧ, ץʘʟʽʨʛʽ ʪʘשʜʘ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʨᴇʣʽ ʘʨʪץʘʥʳʥ ʘʡץʳʥ ʜᴅʣʝʣʜʝʡʜʽ. 

 

 

 
 

ʉʫʨʝʪ 3. çVOSviewerè ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣϤʘʥ ʽʰʢʽ ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫʜʘϤʳ ʮʠʬʨʣʘʥʜʳʨʫ 

ʤʝʥ ʮʠʬʨʣʳϨ ʤʘʨʢʝʪʠʥʛ ʟʝʨʪʪʝʫʣʝʨʽʥʽϬ ʪϰʞʳʨʳʤʜʘʤʘʣʳϨ ʣʘʥʜʰʘʬʪʳʥʳϬ ʚʠʟʫʘʣʠʟʘʮʠʷʩʳ. 

 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, çVOSviewerè ʙʘסʜʘʨʣʘʤʘʩʳ ʘʨץʳʣʳ ʟʝʨʪʪʝʫ 

ʪʘץʳʨʳʧʪʘʨʳʤʝʥ ץʘʪʘʨ, ʘʚʪʦʨʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʽʨʣʝʩʢʝʥ סʳʣʳʤʠ ʳʥʪʳʤʘץʪʘʩʪʳץ 

ʞʝʣʽʩʽ ʜʝ ʪʘʣʜʘʥʜʳ (ʩʫʨʝʪ). ɹײʣ ʪʘʣʜʘʫ ʮʠʬʨʣʘʥʜʳʨʫ ʤʝʥ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש 

ʪʫʨʠʟʤ ʩʘʣʘʩʳʥʳש ʜʘʤʫʳʥʘ ʳץʧʘʣʳʥ ʟʝʨʪʪʝʛʝʥ סʘʣʳʤʜʘʨ ʘʨʘʩʳʥʜʘסʳ סʳʣʳʤʠ 

ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʘʡץʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɸʚʪʦʨʣʘʨ ʞʝʣʽʩʽʥʽש 

ʚʠʟʫʘʣʠʟʘʮʠʷʩʳ סʳʣʳʤʠ ץʘʫʳʤʜʘʩʪʳץʪʳײץ שʨʳʣʳʤʳʥ ʞᴅʥʝ ʟʝʨʪʪʝʫ ʙʘסʳʪʪʘʨʳ 

ʙʦʡʳʥʰʘ ʪʦʧʪʘʩץʘʥ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʳʥʪʳʤʘץʪʘʩʪʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. ʂʘʨʪʘʜʘסʳ 

ʪװʨʣʽ ʪװʩʪʝʨ ᴅʨʪװʨʣʽ ʘʚʪʦʨʣʳץ ʢʣʘʩʪʝʨʣʝʨʜʽ ʙʝʡʥʝʣʝʡʜʽ. ʄʳʩʘʣʳ, Caciora Tudor, 

Safarov Bahodirhon, IlieἨ Dorina Camelia, Bilalov Bahadur, Al-Hyari Hadeel Saôad 

ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʝʩʽʤʜʝʨʽ ʽʨʽ ʪװʡʽʥʜʝʨ ʨʝʪʽʥʜʝ ʢᴇʨʽʥʽʩ ʪʘʧץʘʥ. ɹײʣ 

ʘʚʪʦʨʣʘʨʜʳש ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʪʫʨʠʟʤ ʵʢʦʥʦʤʠʢʘʩʳ ʙʘסʳʪʪʘʨʳʥʜʘ 

ʙʝʣʩʝʥʜʽ סʳʣʳʤʠ ʙʘʡʣʘʥʳʩʪʘʨ ʦʨʥʘʪʳʧ, ᴇʟ ʩʘʣʘʣʘʨʳʥʜʘ ʞʝʪʝʢʰʽ ʨᴇʣ ʘʪץʘʨʳʧ 

ʦʪʳʨסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 
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ʄײʥʜʘʡ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʨ ʟʝʨʪʪʝʫ ʢʝשʽʩʪʽʛʽʥʜʝʛʽ ʥʝʛʽʟʛʽ סʳʣʳʤʠ 

ʦʨʪʘʣʳץʪʘʨʜʳ, ʞʠʽ ʳʥʪʳʤʘץʪʘʩʘʪʳʥ ʘʚʪʦʨʣʘʨ ʪʦʧʪʘʨʳʥ ʞᴅʥʝ ʮʠʬʨʣʳץ ʪʫʨʠʟʤ 

ʤʝʥ ʤʘʨʢʝʪʠʥʛ ʪʘץʳʨʳʧʪʘʨʳʥʘ ץʘʪʳʩʪʳ סʳʣʳʤʠ ʪʨʝʥʜʪʝʨʜʽש ʜʘʤʫ ʙʘסʳʪʳʥ 

ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

 
 

ʉʫʨʝʪ 4. çVOSviewerè ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣϤʘʥ ʽʰʢʽ ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫʜʘϤʳ ʮʠʬʨʣʘʥʜʳʨʫ 

ʤʝʥ ʮʠʬʨʣʳϨ ʤʘʨʢʝʪʠʥʛ ʟʝʨʪʪʝʫʣʝʨʽʥʽϬ ʪϰʞʳʨʳʤʜʘʤʘʣʳϨ ʣʘʥʜʰʘʬʪʳʥʳϬ ʚʠʟʫʘʣʠʟʘʮʠʷʩʳ. 

 

ɸʚʪʦʨʣʘʨ ʤʝʥ ʟʝʨʪʪʝʫʣʝʨʜʽש ʛʝʦʛʨʘʬʠʷʣʳץ ʞᴅʥʝ ʪʘץʳʨʳʧʪʳץ ʪʘʨʘʣʫʳ ʙײʣ 

ʩʘʣʘʥʳש ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʣʳץ ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳץ ʩʠʧʘʪץʘ ʠʝ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʜʽ. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ çVOSviewerè ʘʨץʳʣʳ ʞʘʩʘʣסʘʥ ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʢʘʨʪʘ ʤʝʥ 

ʪװʡʽʥʜʽ ʩᴇʟʜʝʨ ʪʘʣʜʘʫʳ ʽʰʢʽ ʪʫʨʠʟʤʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ʤᴅʩʝʣʝʩʽʥʽש ʥʝʛʽʟʛʽ סʳʣʳʤʠ 

ʙʘסʳʪʪʘʨʳʥ, ʟʝʨʪʪʝʫʰʽʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʞᴅʥʝ ץʘʣʳʧʪʘʩץʘʥ 

ʪʨʝʥʜʪʝʨʜʽ ʘʡץʳʥ ʢᴇʨʩʝʪʪʽ. 

ʊʘʣץʳʣʘʫ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ פʘʟʘץʩʪʘʥʜʘסʳ ʽʰʢʽ ʪʫʨʠʟʤʥʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫʳʥʘ 

ʮʠʬʨʣʘʥʜʳʨʫ ʤʝʥ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש ʘʡʪʘʨʣʳץʪʘʡ ʳץʧʘʣ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. 

ɹʠʙʣʠʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫ çVOSviewerè ʙʘסʜʘʨʣʘʤʘʩʳ ʥʝʛʽʟʽʥʜʝ) 

çʮʠʬʨʣʘʥʜʳʨʫè, çʪʫʨʠʟʤè, çʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛè, çʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪè, 

çᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨè ʞᴅʥʝ çʪײʨʘץʪʳ ʜʘʤʫè ʩʠʷץʪʳ ʥʝʛʽʟʛʽ סײʳʤʜʘʨʜʳש ᴇʟʘʨʘ 

ʪʳסʳʟ ʙʘʡʣʘʥʳʩʳʥ ʘʥʳץʪʘʜʳ. ɹײʣ ʪʝʨʤʠʥʜʝʨʜʽש ʪʦסʳʩʫʳ ʮʠʬʨʣʳץ ʰʝʰʽʤʜʝʨʜʽש 

ʽʰʢʽ ʪʫʨʠʟʤʥʽש ʵʢʦʥʦʤʠʢʘʣʳץ ᴅʣʝʫʝʪʽʥ ʘʨʪʪʳʨʫʜʘסʳ ʢʝʰʝʥʜʽ ᴅʩʝʨʽʥ ʩʠʧʘʪʪʘʡʜʳ. 

ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʫʨʠʩʪʽʢ ʩʘʣʘʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʞʦסʘʨʳʣʘʪʫʤʝʥ ץʘʪʘʨ, 

ʞʘʣʧʳ ʵʢʦʥʦʤʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ, ʞʘשʘ ʞײʤʳʩ ʦʨʳʥʜʘʨʳʥ ײץʨʫ ʞᴅʥʝ 

ᴇשʽʨʣʝʨʜʽש ʢʽʨʽʩʪʝʨʽʥ ʢᴇʙʝʡʪʫʛʝ ʜʝ ʳץʧʘʣ ʝʪʝʪʽʥʽʥ ʩʦסשʳ ʞʳʣʜʘʨʜʘסʳ סʳʣʳʤʠ 



·͡·ͣ ͣ ͔ͤ ͋ͣ͜͜͡ ͔͋ͪͯ͒͜ ͒͊ͣ·ͭͯ͒·  ͋͊ͫ·ͣ ͋͊ ·ͭͭ͊ͪ· 

105 

ʞײʤʳʩʪʘʨʜʳש ʞװʡʝʣʽ ʪʘʣʜʘʫʳ ʜᴅʣʝʣʜʝʡʜʽ. ɿʝʨʪʪʝʫʣʝʨʜʽש ʢᴇʨʩʝʪʫʽʥʰʝ, ʮʠʬʨʣʳץ 

ʤʘʨʢʝʪʠʥʛ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨ ʙװʛʽʥʜʝ ʪʫʨʠʩʪʽʢ ʩʘʣʘʥʳ 

ʞʘסשʳʨʪʫʜʘסʳ ʥʝʛʽʟʛʽ ײץʨʘʣʜʘʨסʘ ʘʡʥʘʣʫʜʘ. 

ʄʝʤʣʝʢʝʪ ʪʝ ʞʘʣʧʳ ʮʠʬʨʣʳץ ʪʨʝʥʜʪʝʨʛʝ ʩᴅʡʢʝʩ ʪʫʨʠʩʪʽʢ ʩʘʣʘʥʳ ʜʘʤʳʪʫסʘ 

ʢװʰ ʩʘʣʫʜʘ. פʘʟʘץʩʪʘʥ תʢʽʤʝʪʽ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʥʳ ʵʢʦʥʦʤʠʢʘʥʳש 

ʙʘʨʣʳץ ʩʝʢʪʦʨʣʘʨʳʥʜʘ ʽʣʛʝʨʽʣʝʪʫ ʤʘץʩʘʪʳʥʜʘ 2024ï2029 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ʜʘʤʳʪʫ ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʞᴅʥʝ 2023ï2029 ʞʳʣʜʘʨסʘ 

ʘʨʥʘʣסʘʥ ʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ɸʂʊ ʞᴅʥʝ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ 

ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ץʘʙʳʣʜʘʜʳ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ʜʘʤʳʪʫ 

ʪײʞʳʨʳʤʜʘʤʘʩʳʥʜʘ ʤᴅʣʽʤʝʪʪʝʨ ʤʝʥ ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʜʘʤʳʪʫ ץʘʞʝʪʪʽʣʽʛʽ ʘʪʘʧ 

ᴇʪʽʣʽʧ, ʩʘʣʘʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ʜʝשʛʝʡʽ ʝש ʪᴇʤʝʥ ʩʘʣʘʣʘʨʜʳש ʙʽʨʽ ʩʧʦʨʪ 

ʞᴅʥʝ ʪʫʨʠʟʤ ʝʢʝʥʽ (ʥʝʙʘʨʳ 25%) ʢᴇʨʩʝʪʽʣʛʝʥ (2024ï2029 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ʜʘʤʳʪʫ ʪײʞʳʨʳʤʜʘʤʘʩʳ URL: continent-online.com). ɸʣ 

ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʽʩʢʝ ʘʩʳʨʫ ʝʣʜʽש ʠʥʥʦʚʘʮʠʷʣʳץ 

ᴅʣʝʫʝʪʽʥ ʢʝʰʝʥʜʽ ʜʘʤʳʪʫסʘ, ײʣʪʪʳץ ʠʥʥʦʚʘʮʠʷʣʳץ ʞװʡʝʥʽ ʞʘשʘ ʩʘʧʘʣʳ ʜʝשʛʝʡʛʝ 

ʢᴇʪʝʨʫʛʝ ʞᴅʥʝ פʘʟʘץʩʪʘʥ ʵʢʦʥʦʤʠʢʘʩʳʥʳש ʭʘʣʳץʘʨʘʣʳץ ʥʘʨʳץʪʘסʳ ʙᴅʩʝʢʝʛʝ 

 ʞʘʪײץ ץʘʥ ʩʪʨʘʪʝʛʠʷʣʳסʘʥ. ɸʪʘʣסʳʪʪʘʣסʘ ʙʘסʘʙʽʣʝʪʪʽʣʽʛʽʥ ʝʜᴅʫʽʨ ʘʨʪʪʳʨʫץ

ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʫʨʙʘʥʠʟʘʮʠʷ ʞʘסʜʘʡʳʥʜʘ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢʪʽ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ʭʘʣץʳ 250 ʘʜʘʤʥʘʥ ʪᴇʤʝʥ ץʘʣסʘʥ ʘʫʳʣʜʘʨʜʳ ʪʦʣʳץ ʠʥʪʝʨʥʝʪʧʝʥ 

 ʩʽʟʜʽʛʽʥ ʞʦʶʜʳ ʢᴇʟʜʝʡʜʽשʽʨʣʽʢ ʪʝשᴇ שʳʣʳ ʮʠʬʨʣʘʥʜʳʨʫʜʳץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʘʨץ

(2029 ʞʳʣסʘ ʜʝʡʽʥʛʽ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥ 

ʜʘʤʳʪʫ ʪײʞʳʨʳʤʜʘʤʘʩʳ ʙʝʢʽʪʽʣʜʽ. URL: zakon.kz.). ɹײʣ ʤʝʤʣʝʢʝʪʪʽʢ ʜʝשʛʝʡʜʝʛʽ 

ʙʘʩʪʘʤʘʣʘʨ ʪʫʨʠʩʪʽʢ ʩʘʣʘʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʜʘʤʳʪʫ װʰʽʥ ץʦʣʘʡʣʳ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ʦʨʪʘ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʥʝʛʽʟ ʙʦʣʫʜʘ. 

 ʣʛʽʩʽװ ʩᴅʪʪʽ שʩʪʘʥ ʧʨʘʢʪʠʢʘʩʳʥʜʘ ʪʫʨʠʩʪʽʢ ʩʘʣʘʥʳ ʮʠʬʨʣʘʥʜʳʨʫʜʳץʘʟʘפ

ʨʝʪʽʥʜʝ eQonaq ʞװʡʝʩʽʥ ʝʨʝʢʰʝ ʘʪʘʧ ᴇʪʫʛʝ ʙʦʣʘʜʳ. ɹײʣ ʮʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘ 

ʪʫʨʠʩʪʝʨ ʘסʳʥʳʥ ʪʽʨʢʝʫ ʞᴅʥʝ ʢᴇʰʽ-ץʦʥ ʙʘץʳʣʘʫʳʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʘʨץʳʣʳ 

ᴅʢʽʤʰʽʣʽʢ ʢʝʜʝʨʛʽʣʝʨʜʽ ʘʟʘʡʪʳʧ, ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳʨʜʳ. ʄʳʩʘʣʳ, ʞװʡʝ ʽʩʢʝ ץʦʩʳʣסʘʥ ʘʣסʘʰץʳ ʞʳʣʜʳש ᴇʟʽʥʜʝ 

eQonaq ʘʨץʳʣʳ 109 ʤʳשʥʘʥ ʘʩʪʘʤ ʪʫʨʠʩʪ ʧʝʥ 2000-ʥʘʥ ʘʩʪʘʤ ʦʨʥʘʣʘʩʪʳʨʫ ʦʨʥʳ 

ʪʽʨʢʝʣʛʝʥ. eQonaq ʝʥʛʽʟʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪʪʝʨʜʽש ʩʘʧʘʩʳ ʤʝʥ 

ʦʪʘʥʜʳץ ץʦʥʘװץʡʣʝʨʜʽש ʪʘʨʪʳʤʜʳʣʳסʳ ʞʘץʩʘʨʳʧ, ʢᴇʰʽ-ץʦʥ ʟʘשʥʘʤʘʩʳʥʳש 

ʩʘץʪʘʣʫʳʥ ʙʘץʳʣʘʫ ʢװʰʝʡʜʽ (פʘʟʘץʩʪʘʥʜʘסʳ çeQonaqè ʮʠʬʨʣʳץ ʞװʡʝʩʽ URL: 

buhta.com.). ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʘʪʘʣסʘʥ ʞװʡʝ ʤʠʛʨʘʮʠʷʣʳץ ʧʦʣʠʮʠʷʥʳש ʘץʧʘʨʘʪʪʳץ 

ʞװʡʝʩʽʤʝʥ ʠʥʪʝʛʨʘʮʠʷʣʘʥʳʧ, ʪʫʨʠʩʪʽʢ ʘסʳʤʜʳ ʤʦʥʠʪʦʨʠʥʛʪʝʫ ʤʝʥ ʪʘʣʜʘʫ װʰʽʥ 

ʤʝʤʣʝʢʝʪʪʽש ʤʘשʳʟʜʳ ײץʨʘʣʳʥʘ ʘʡʥʘʣʜʳ (פʘʟʘץʩʪʘʥʜʘ ʪʫʨʠʩʪʝʨʜʽ eQonaq ʞװʡʝʩʽ 

ʘʨץʳʣʳ ʪʽʨʢʝʫ ʞᴇʥʽʥʜʝʛʽ ʙʘץʳʣʘʫ ʢװʰʝʡʪʽʣʜʽ.URL: inform.kz.). ɾʠʥʘʣסʘʥ 

ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨ ᴇשʽʨʣʽʢ ʪʫʨʠʟʤʜʽ ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ 

ʙʦʣʞʘʫ ʙʦʡʳʥʰʘ ʘʥʘʣʠʪʠʢʘʣʳץ ʙʘʟʘ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ. ʆʩʳʣʘʡʰʘ eQonaq 

ʞװʡʝʩʽʥʽש ʪʘʙʳʩʪʳ ʽʩʢʝ ʘʩʫʳ ʮʠʬʨʣʘʥʜʳʨʫʜʳש ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ʞᴅʥʝ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʘʡץʳʥ ʜᴅʣʝʣʜʝʧ ʦʪʳʨ. 

ʍʘʣʳץʘʨʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʜʝ ʽʰʢʽ ʞᴅʥʝ ʢʽʨʤʝ ʪʫʨʠʟʤʜʽ ʽʣʛʝʨʽʣʝʪʫʜʝ 

ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨ ʤʝʥ ʢʦʥʪʝʥʪ-ʤʘʨʢʝʪʠʥʛʪʽש ʤʘשʳʟʜʳʣʳסʳʥ ʨʘʩʪʘʡʜʳ. 

ʎʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛ ײץʨʘʣʜʘʨʳ (Facebook, Instagram, TikTok, YouTube ʞᴅʥʝ ʪ.ʙ. 
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ʧʣʘʪʬʦʨʤʘʣʘʨ) ʪʫʨʠʩʪʽʢ ʙʨʝʥʜʪʽש ʪʘʥʳʤʘʣʜʳסʳʥ ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʪײʪʳʥʫʰʳʣʘʨʜʳש ʩʝʥʽʤʽ ʤʝʥ ʩʘʷʭʘʪʪʘʫ ʪʫʨʘʣʳ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ װʨʜʽʩʽʥʝ ʝʣʝʫʣʽ 

ᴅʩʝʨ ʝʪʝʜʽ. ʊʫʨʠʩʪʝʨʜʽש ʧʽʢʽʨʣʝʨʽ, ʬʦʪʦʩʫʨʝʪʪʝʨʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ 

ʛʝʥʝʨʘʮʠʷʣʘʡʪʳʥ ʢʦʥʪʝʥʪ ʜʝʤʘʣʳʩ ʦʨʥʳʥ ʪʘשʜʘʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ 

ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽʥʝ ʘʡʥʘʣʜʳ. ʇʘʡʜʘʣʘʥʫʰʳʣʘʨ ʪʫʨʠʟʤ ʙʘסʳʪʪʘʨʳ ʪʫʨʘʣʳ 

ʦʩʳʥʜʘʡ ʰʳʥʘʡʳ ʘץʧʘʨʘʪץʘ ʢᴇʙʽʨʝʢ ʩʝʥʽʤ ʘʨʪʘʪʳʥʜʳץʪʘʥ, ʪʫʨʠʩʪʽʢ ײʡʳʤʜʘʨ 

ʞʦסʘʨʳ ʩʘʧʘʣʳ ʩʘʥʜʳץ ʢʦʥʪʝʥʪ ײʩʳʥʫסʘ ʤᴅʥ ʙʝʨʫʜʝ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʞʘʩʘסʘʥ ʢʦʥʪʝʥʪ ʧʝʥ ʩʪʦʨʠʪʝʣʣʠʥʛ ʩʪʨʘʪʝʛʠʷʣʘʨʳ ʪʫʨʠʩʪʽʢ 

ʙʘסʳʪʪʳש ʠʤʠʜʞʽʥ ʥʳסʘʡʪʳʧ, ʦʥʳש ʙᴅʩʝʢʝʣʽʢ ץʘʙʽʣʝʪʽʥ ʞʦסʘʨʳʣʘʪʫסʘ ʩʝʧʪʽʛʽʥ 

ʪʠʛʽʟʝʜʽ. 

ʆʩʳʥʜʘʡ װʨʜʽʩʪʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʤʝʤʣʝʢʝʪʪʽʢ ʜʝשʛʝʡʜʝ ʮʠʬʨʣʳץ 

ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʞʝʪʽʣʜʽʨʫʛʝ, ᴇשʽʨʣʽʢ ʪʫʨʠʩʪʽʢ ʢʣʘʩʪʝʨʣʝʨʛʝ ʠʥʚʝʩʪʠʮʠʷ 

ʪʘʨʪʫסʘ ʞᴅʥʝ ʢʘʜʨʣʳץ ᴅʣʝʫʝʪʪʽ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʞװʡʝʣʽ ʩʘʷʩʘʪ ץʘʞʝʪ. ɹײʣ ï 

ʮʠʬʨʣʘʥʜʳʨʫʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʝʣʽʤʽʟʜʽש ʙʘʨʣʳץ ᴇשʽʨʣʝʨʽʥʜʝ ʪʝש ʧʘʡʜʘʣʘʥʫ, 

ʪʫʨʠʩʪʽʢ ʙʠʟʥʝʩ ʩʫʙʲʝʢʪʽʣʝʨʽʥʽש ʮʠʬʨʣʳץ ʩʘʫʘʪʳʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʘʨסʘ 

ʙʝʡʽʤ ʘʜʘʤʠ ʢʘʧʠʪʘʣ ץʘʣʳʧʪʘʩʪʳʨʫ ʜʝʛʝʥ ʩᴇʟ. 

ɼʝʛʝʥʤʝʥ, פʘʟʘץʩʪʘʥ ʞʘסʜʘʡʳʥʜʘ ʮʠʬʨʣʘʥʜʳʨʫ ʜʝשʛʝʡʽ ᴇשʽʨʣʝʨ ʙʦʡʳʥʰʘ 

ʙʽʨʢʝʣʢʽ ʝʤʝʩ. ɯʨʽ ץʘʣʘʣʘʨʜʘ ʮʠʬʨʣʳץ ʠʥʬʨʘײץʨʳʣʳʤ ʤʝʥ ʙʽʣʽʢʪʽ ʤʘʤʘʥʜʘʨ 

ʞʝʪʢʽʣʽʢʪʽ ʙʦʣסʘʥʳʤʝʥ, ʰʘʣסʘʡ ʘʡʤʘץʪʘʨʜʘ ʠʥʪʝʨʥʝʪʪʽש ʩʘʧʘʩʳ ʪᴇʤʝʥ, ʩʦʥʜʘʡ-ʘץ 

ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪʢʝʨʣʝʨʜʽש ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳסʳ ʞʝʪʢʽʣʽʢʩʽʟ. ʄײʥʜʘʡ ʘʭʫʘʣ 

ʪʫʨʠʟʤʥʽש ʪʝשʛʝʨʽʤʜʽ ʜʘʤʫʳʥʘ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʽʧ, ʩʘʣʘʥʳש ʪʦʣʳץ ᴅʣʝʫʝʪʽʥ ʽʩʢʝ 

ʘʩʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʤʝʡʜʽ. 

ɾװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʮʠʬʨʣʘʥʜʳʨʫ ʤʝʥ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש 

ʦʪʘʥʜʳץ ʪʫʨʠʩʪʽʢ ʵʢʦʥʦʤʠʢʘʥʳש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘסʳ 

ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘשʳʟʳʥ ʘʡץʳʥ ʢᴇʨʩʝʪʝʜʽ. ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʘשʘ ʪʫʨʠʩʪʽʢ 

ʵʢʦʞװʡʝ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʫʜʳש ʞᴅʥʝ ʪײʨʘץʪʳ ʵʢʦʥʦʤʠʢʘʣʳץ 

ᴇʩʽʤʥʽש ʢʘʪʘʣʠʟʘʪʦʨʳ ʨʝʪʽʥʜʝ ʪʘʥʳʣʫʜʘ. 

 .ʦʨʳʪʳʥʜʳפ

ɾװʨʛʽʟʽʣʛʝʥ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʫ פʘʟʘץʩʪʘʥʜʘסʳ ʪʫʨʠʟʤ ʠʥʜʫʩʪʨʠʷʩʳʥʜʘ 

ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽ ץʦʣʜʘʥʫʜʳץ שʘʟʽʨʛʽ ʞʘʡ-ʢװʡʽʥ, ʦʥʳש ʜʘʤʫ ʜʠʥʘʤʠʢʘʩʳʥ 

ʞᴅʥʝ ʩʘʣʘʥʳש ʙʦʣʘʰʘץʪʘסʳ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʞʘʥ-ʞʘץʪʳ ʘʰʳʧ ʢᴇʨʩʝʪʪʽ. ʊʘʣʜʘʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʤʘʨʢʝʪʠʥʛʪʽʢ ײץʨʘʣʜʘʨʜʳש ʪʫʨʠʟʤʥʽש 

ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘ, ʪʫʨʠʩʪʽʢ ᴇʥʽʤʜʝʨʜʽש ʙᴅʩʝʢʝʛʝ 

 ʩʘʧʘʩʳʥ שʘʨʫ ʰʝʰʽʤʜʝʨʽʥʽץʳ ʙʘʩסʘʙʽʣʝʪʪʽʣʽʛʽʥ ʢᴇʪʝʨʫʜʝ ʞᴅʥʝ ʩʘʣʘʜʘץ

ʞʘץʩʘʨʪʫʜʘ ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘשʳʟʳ ʙʘʨ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. ɹʠʙʣʠʦʤʝʪʨʠʷʣʳץ ʞᴅʥʝ 

ᴅʜʝʙʠ ʰʦʣʫ ʥᴅʪʠʞʝʣʝʨʽ ᴅʣʝʤʜʽʢ ʟʝʨʪʪʝʫ ʢʝשʽʩʪʽʛʽʥʜʝ ʮʠʬʨʣʘʥʜʳʨʫ ʤʝʥ ʮʠʬʨʣʳץ 

ʤʘʨʢʝʪʠʥʛ ʤᴅʩʝʣʝʣʝʨʽʥʝ ץʳʟʳסʫʰʳʣʳץʪʳש ʞʳʣʜʘʥ ʞʳʣסʘ ʘʨʪʳʧ ʦʪʳʨסʘʥʳʥ 

ʢᴇʨʩʝʪʪʽ. ɹײʣ װʨʜʽʩ פʘʟʘץʩʪʘʥʜʘ ʜʘ ʘʡץʳʥ ʙʘʡץʘʣʳʧ ʦʪʳʨ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, 

Big Data, ʙʣʦʢʯʝʡʥ, ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ, ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘʣʘʨ, ᴅʣʝʫʤʝʪʪʽʢ 

ʞʝʣʽʣʽʢ ʤʘʨʢʝʪʠʥʛ ʩʠʷץʪʳ ײץʨʘʣʜʘʨ ʪʫʨʠʩʪʽʢ ʩʝʨʚʠʩʪʝʨʜʽש ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʳʧ 

 ʘ ʤʦʜʝʣʴʜʝʨʽʥשʞʘ שʪʳʥʫʰʳʣʘʨʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʢʪʽײʦʡʤʘʡ, ʪץ ʘʥʘץ

 ʳʟʤʝʪʪʽץ ʥʜʘʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʫʨʠʩʪʽʢײʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄװʘ ʤסʘʣʳʧʪʘʩʪʳʨʫץ

ʞʝʢʝʣʝʥʜʽʨʫʛʝ, ʪײʪʳʥʫʰʳʣʘʨʜʳש ʤʽʥʝʟ-ײץʣץʳʥ ʙʦʣʞʘʫסʘ, ʤʘץʩʘʪʪʳ ʘʫʜʠʪʦʨʠʷסʘ 

ʪʠʽʤʜʽ ʞʝʪʫʛʝ ʞᴅʥʝ ʤʘʨʢʝʪʠʥʛʪʽʢ ʢʘʤʧʘʥʠʷʣʘʨʜʳש ʥᴅʪʠʞʝʣʽʣʽʛʽʥ ʥʘץʪʳ ʙʘסʘʣʘʫסʘ 
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ʞʦʣ ʘʰʘʜʳ. פʘʟʘץʩʪʘʥʜʘסʳ eQonaq, eGov, Smart Tourism ʩʠʷץʪʳ ʮʠʬʨʣʳץ 

ʧʣʘʪʬʦʨʤʘʣʘʨʜʳש ʝʥʛʽʟʽʣʫʽ ʪʫʨʠʟʤ ʩʘʣʘʩʳʥ ʮʠʬʨʣʘʥʜʳʨʫ ʙʘסʳʪʳʥʜʘסʳ ʞװʡʝʣʽ 

 ʩʘʧʘʩʳʥ שʣ ʧʣʘʪʬʦʨʤʘʣʘʨ ʜʝʨʝʢʪʝʨʜʽײʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹ שʘʜʘʤʜʘʨʜʳץ

ʞʘץʩʘʨʪʳʧ, ʪʫʨʠʩʪʽʢ ʘסʳʥʜʘʨʜʳ ʙʘץʳʣʘʫʜʳ ʞʝשʽʣʜʝʪʽʧ, ʩʘʣʘʥʳש ʘʰʳץʪʳסʳʥ 

ʘʨʪʪʳʨʘʜʳ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ, ʮʠʬʨʣʳץ ʰʝʰʽʤʜʝʨʜʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ ï 

 ʳʥʜʘʨʜʳ ʘʟʘʡʪʫ, ʪʫʨʠʩʪʽʢסʪʘʡʣʘʥʜʳʨʫ, ᴅʢʽʤʰʽʣʽʢ ʰʳשʡʝʩʽʥ ʦװʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʞץ

ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʞʦʩʧʘʨʣʘʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʢʝשʝʡʪʫ ʘʨץʳʣʳ ʢᴇʨʽʥʽʩ ʪʘʙʫʜʘ. 

ɸʣʘʡʜʘ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʥʳץʪʘʣסʘʥ ʰʝʢʪʝʫʣʝʨ ʜʝ ʘʟ ʝʤʝʩ. ɸʡʤʘץʪʘʨ 

ʘʨʘʩʳʥʜʘסʳ ʮʠʬʨʣʳץ ʪʝשʩʽʟʜʽʢ, ʠʥʪʝʨʥʝʪ ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ, 

ʤʘʤʘʥʜʘʨʜʳש ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥʳש ʪᴇʤʝʥʜʽʛʽ ʞᴅʥʝ ʰʘסʳʥ ʪʫʨʠʩʪʽʢ 

ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳש ʪʝʭʥʦʣʦʛʠʷסʘ ʠʥʚʝʩʪʠʮʠʷ ʩʘʣʫʜʘסʳ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʽש 

ʰʝʢʪʝʫʣʽʣʽʛʽ ʩʘʣʘʜʘסʳ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʥʳש ʪʝʞʝʛʽʰ ʬʘʢʪʦʨʣʘʨʳ ʨʝʪʽʥʜʝ 

ʙʘʡץʘʣʜʳ. ɹײʣ ʤᴅʩʝʣʝʣʝʨ ʮʠʬʨʣʳץ ʵʢʦʞװʡʝ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ ʪʘʣʘʧ ʝʪʝʪʽʥʽʥ ʞᴅʥʝ 

ʤʝʤʣʝʢʝʪʪʽʢ-ʞʝʢʝʤʝʥʰʽʢ ʩʝʨʽʢʪʝʩʪʽʢ ʬʦʨʤʘʪʳʥʜʘ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʛʨʝʩʩ 

 .ʳʥ ʢᴇʨʩʝʪʝʜʽסʳʟʜʳʣʳשʤʘ שʰʝʡʪʫʜʽװʳʥʳʥ ʢץʘʨץ

ɹʦʣʘʰʘץ ʟʝʨʪʪʝʫʣʝʨ װʰʽʥ ʮʠʬʨʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש ʥʘץʪʳ ײץʨʘʣʜʘʨʳʥʳש 

ʪʠʽʤʜʽʣʽʛʽʥ ʵʤʧʠʨʠʢʘʣʳץ ᴅʜʽʩʪʝʨʤʝʥ ʙʘסʘʣʘʫ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʢʝ ʥʝʛʽʟʜʝʣʛʝʥ 

ʪʫʨʠʩʪʽʢ ײʩʳʥʳʩ ʞװʡʝʣʝʨʽʥ ʜʘʤʳʪʫ, ʪʫʨʠʩʪʽʢ ʙʘסʳʪʪʘʨ ʙʦʡʳʥʰʘ ʩʧʘʪʠʘʣʜʳץ 

(ʢʝשʽʩʪʽʢʪʽʢ) ʪʘʣʜʘʫ ʞװʨʛʽʟʫ, ʪʫʨʠʟʤʜʝʛʽ ʮʠʬʨʣʳץ ʪײʪʳʥʫʰʳ ʪᴅʞʽʨʠʙʝʩʽʥ 

ʤʦʜʝʣʴʜʝʫ ʩʠʷץʪʳ סʳʣʳʤʠ ʙʘסʳʪʪʘʨʜʳ ʪʝʨʝשʜʝʪʫ ײʩʳʥʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

 ץʘʨʘʣʳץʘʣʳʧʪʘʩʪʳʨʫ ʤʝʥ ʭʘʣʳץ ʪʫʨʠʩʪʽʢ ʙʨʝʥʜʽʥ ץʣʪʪʳײ שʩʪʘʥʥʳץʘʟʘפ

ʤʝʜʠʘʢʝשʽʩʪʽʢʪʝ ʦʥʳ ʥʘʩʠʭʘʪʪʘʫʜʘ storytelling, ʢʦʥʪʝʥʪ-ʤʘʨʢʝʪʠʥʛ, 

ʠʥʬʣʶʝʥʩʝʨʣʽʢ ʤʘʨʢʝʪʠʥʛ ʩʠʷץʪʳ ʮʠʬʨʣʳץ ʩʪʨʘʪʝʛʠʷʣʘʨʜʳש ʳץʧʘʣʳʥ ʙʘסʘʣʘʫ 

ʜʘ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʫʳʣʜʳץ ʪʫʨʠʟʤ, ʵʪʥʦʪʫʨʠʟʤ ʞᴅʥʝ ʵʢʦʪʫʨʠʟʤ 

ʩʘʣʘʣʘʨʳʥʜʘ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʽש ʟʝʨʪʪʝʣʫʽ ʘʡʤʘץʪʳץ 

ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫסʘ ʤʘשʳʟʜʳ װʣʝʩ ץʦʩʘ ʘʣʘʜʳ. 

 ʤʘʨʢʝʪʠʥʛʪʽ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʪʫʨʠʟʤ ʠʥʜʫʩʪʨʠʷʩʳʥʜʘ ʮʠʬʨʣʳפ

ʞװʡʝʣʽ ʪװʨʜʝ ץʦʣʜʘʥʫ פʘʟʘץʩʪʘʥʥʳש ʪʫʨʠʩʪʽʢ ʥʘʨʳסʳʥ ʩʘʧʘʣʳ ʜʝשʛʝʡʛʝ 

ʢᴇʪʝʨʝʪʽʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʩʘʣʘʥʳש ʞʘᴃʘʥʜʳץ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ, ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪʪʝʨʜʽש 

 שʪʫʨʠʩʪʽʢ ᴇʥʽʤʥʽ ץʣʪʪʳײ ץʘ, ʩʦʥʜʘʡ-ʘסʩʘʨʪʫץʦʣʞʝʪʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥ ʞʘץ

ʭʘʣʳץʘʨʘʣʳץ ʘʨʝʥʘʜʘ ʪʘʥʳʣʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳ ʙʘסʳʪʪʘסʳ סʳʣʳʤʠ 

ʟʝʨʪʪʝʫʣʝʨ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ ʰʝʰʽʤʜʝʨ פʘʟʘץʩʪʘʥ ʪʫʨʠʟʤʽʥʽײ שʟʘץ ʤʝʨʟʽʤʜʽ, 

ʪײʨʘץʪʳ ᴅʨʽ ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʫʳʥʘ ʥʝʛʽʟ ʙʦʣʤʘץ. 
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ɼ. ʊʝʣʤʘʥʦʚ 
ʄʘʛʠʩʪʨʘʥʪ, ʃ.ʅ. ɻʫʤʠʣʝʚ ʘʪʳʥʜʘϤʳ ɽʫʨʘʟʠʷ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ Ϩ. 

 

 

ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥ ʤʝʜʠʘʢʝשʽʩʪʽʛʽʥʽש ʞʘᴃʘʥʜʳץ ʪʨʘʥʩʤʝʜʠʘʣʳץ ʥʘʨʳץʪʘ 

ʪײʪʳʥʫʰʳ ʜʝשʛʝʡʽʥʜʝ ץʘʣʳʧ ʦʪʳʨסʘʥʜʳסʳ ʞᴅʥʝ ʩʳʨʪʪʘʥ ʢʝʣʝʪʽʥ ʤᴅʜʝʥʠ 

ʵʢʩʧʘʥʩʠʷʣʘʨʜʳש ʳץʧʘʣʳ ʪʝʨʝש ʪʘʣʜʘʥʘʜʳ. ɸʚʪʦʨ ʪװʨʽʢ, ʢᴅʨʽʩ, ʙʘʪʳʩ ʞᴅʥʝ ʞʘʧʦʥ 

ʤʝʜʠʘ ᴇʥʽʤʜʝʨʽʥʽש ʦʪʘʥʜʳץ ʘʫʜʠʪʦʨʠʷ ʩʘʥʘʩʳʥʘ ᴅʩʝʨʽʥ ʩʘʣʳʩʪʳʨʘ ʩʠʧʘʪʪʘʧ, 

 ᴅʣʩʽʟʜʽʛʽʥ ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝ ʨʝʪʽʥʜʝ ʢᴇʨʩʝʪʝʜʽ. ʄᴅʪʽʥʜʝ שʤᴅʜʝʥʠ ʠʤʤʫʥʠʪʝʪʪʽ ץʣʪʪʳײ

ʊװʨʢʠʷ, ʂʦʨʝʷ, ɾʘʧʦʥʠʷ ʪᴅʞʽʨʠʙʝʣʝʨʽ ʘʨץʳʣʳ çʞײʤʩʘץ ʢװʰè ʧʝʥ ʘץʧʘʨʘʪʪʳץ 

ʳץʧʘʣʜʳװ שʣʛʽʣʝʨʽ ʘʰʳʣʳʧ, ʤᴅʜʝʥʠ ʵʢʩʧʘʥʩʠʷʥʳש ʪʠʽʤʜʽ ʞᴅʥʝ ץʘʫʽʧʪʽ ץʳʨʣʘʨʳ 

ʩʘʨʘʣʘʥʘʜʳ.  

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʛʝʛʤʦʥʠʷ, ʵʢʩʧʘʥʩʠʷ, ʤʝʜʠʘ, ʪʝʣʝʚʠʟʠʷ, ʢʦʥʪʝʥʪ, ᴅʣʝʫʤʝʪʪʽʢ 

ʞʝʣʽ, ʪʝʣʝʘʨʥʘ. 

 

 

 ʽʩʪʽʢʪʝ ʥʝʛʽʟʽʥʝʥשʢʝ ץʥʛʝ ʜʝʡʽʥ ᴅʣʝʤʜʽʢ ʪʨʘʥʩʤʝʜʠʘʣʳװʩʪʘʥ ᴅʣʽ ʢץʘʟʘפ

ʪײʪʳʥʫʰʳ, ʪᴅʞʽʨʠʙʝ ʞʠʥʘץʪʘʫʰʳ ʝʣʜʝʨ ʩʘʥʘʪʳʥʜʘ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʊᴅʫʝʣʩʽʟʜʽʢ ʞʳʣʜʘʨʳʥʘʥ ʢʝʡʽʥ ʦʪʘʥʜʳץ ʪʝʣʝʘʨʥʘʣʘʨ ʞʘhʘʥʜʳץ ʤʝʜʠʘ 

ᴇʥʽʤʜʝʨʛʝ ʝʩʽʛʽʥ ʘʡץʘʨʘ ʘʰʪʳ. ʉʦʜʘʥ ʙʝʨʽ ʪװʨʽʢ, ʢᴅʨʽʩ, װʥʜʽ ʩʝʨʠʘʣʜʘʨʳ 

ʪײʨʘץʪʳ ʪװʨʜʝ ʢᴇʨʩʝʪʽʣʽʧ ʢʝʣʝ ʞʘʪץʘʥʳʥʘ ʜʘ ʰʠʨʝʢ סʘʩʳʨʜʘʥ ʘʩʪʳ. ʆʩʳʥʘʫ 

ʫʘץʳʪ ʙʝʜʝʨʽʥʜʝ ץʘʟʘץ ץʦסʘʤʳʥʜʘ ᴅʨʪװʨʣʽ ʤᴅʜʝʥʠʝʪʪʝʨʜʽש ʪʘʙʳʥʫʰʳʣʘʨʳ ʜʘ 

 ʘ ʪʘʣʘʩ ʙʦʣʤʘʡʜʳ ʜʝʛʝʥסʘʤסʪʘʣ ,ץʣʛʝʨʜʽ. ʄᴅʜʝʥʠʝʪʪʝ ʰʝʢʘʨʘ ʞʦװ ʘʣʳʧʪʘʩʳʧץ

ʢװʥʥʽש ᴇʟʽʥʜʝ ʤײʥʳש ʙʘʨʣʳסʳ ʝʣʘʨʘʣʳץ ʢʝʣʽʩʽʤʜʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʞװʨʛʽʟʽʣʽʧ 

ʦʪʳʨסʘʥ ʢװʨʜʝʣʽ ʤʝʜʠʘ-ʧʨʦʮʝʩʩ ʝʢʝʥʽʥ ʜʝ ʝʩʢʝʨʛʝʥ ʘʙʟʘʣ. ʆʩʳʥʘʫ ʞʘʡʪʪʘʨ 

ʙʽʨʥʝʰʝ ʨʝʪ ʤᴅʞʽʣʽʩ ʦʪʳʨʳʩʪʘʨʳʥʜʘ ʪʘʣץʳʣʘʥʳʧ ײʟʘץ ʫʘץʳʪʪʘʥ ʙʝʨʽ ײʣʪ 

ʟʠʷʣʳʣʘʨʳʥʳש ʘʣʘשʜʘʫʰʳʣʳסʳʥ ʜʘ ʪʫʜʳʨʫʜʘ. ɼᴅʣ ץʘʟʽʨʛʽ ʫʘץʪʘ ץʘʟʘץ 

ᴅʣʝʫʤʝʪʽ ʩʳʨʪʪʘʥ ʢʝʣʝʪʽʥ ʤᴅʜʝʥʠ ʞʦʙʘʣʘʨסʘ ץʘʨʩʳ ʟʘʤʘʥʘʫʠ ײʣʪʪʳץ ʠʤʫʥʠʪʝʪ 

 ʳʥʜʘ ʪʽʣסʝʢʽʥʰʽ ʞʘ שʘʥʳ ᴇʪʽʨʽʢ ʝʤʝʩ. ʆʥʳץʘʣʳʧʪʘʩʪʳʨʘ ʘʣʤʘʡ ʢʝʣʝ ʞʘʪץ

ʩʘʷʩʘʪʳ ʞᴅʥʝ ʞʘʪʳʨ. ʂʠʥʦʪʝʘʪʨʣʘʨ ʤʝʥ ʦʪʘʥʜʳץ ʘʨʥʘʣʘʨʜʘ ʢᴇʨʩʝʪʽʣʝʪʽʥ 

ʰʝʪʝʣʜʽʢ ʬʠʣʴʤʜʝʨʜʽץ שʘʟʘץʰʘ ʜʫʙʣʷʞʳ ʢʘʩʩʘʣʳץ ʪʘʙʳʩץʘ ʞʝʪʝ ʘʣʤʘʫʳ ʜʘ 

ʤʝʜʠʘ-ʠʥʜʫʩʪʨʠʘʥʳש ᴇʨʽʩʪʝʫʽʥʝ ץʦʣʙʘʡʣʘʫ. ʄʘʤʘʥʜʘʨ ʪײʪʳʥʫʰʳʣʳץ 

ʤᴅʜʝʥʠʝʪʪʽש ʙʘʩʳʤ ʙᴇʣʽʛʽ ʦʨʳʩ ʪʽʣʜʽ ʘʫʜʠʪʦʨʠʷ ʜʝʛʝʥ ʫᴅʞʜʽ ʘʣסʘ ʪʘʨʪʘʜʳ. 

 ʜʘשʘʟʽʨʛʽ ʪʘץ ʪᴅʩʽʣʽ ץʵʢʩʧʘʥʩʠʷʣʳ שʘʤʳʥʜʘ ʪʽʣʜʽ, ʜʽʣʜʽ ʦʪʘʨʣʘʫʜʳסʦץ ץʘʟʘפ

ʩᴅʪʪʽ ʞװʨʛʽʟʽʣʽʧ ʞʘʪץʘʥʳ ʦʩʳʜʘʥ-ʘץ ʙʽʣʽʥʝʜʽ. פʘʟʘץ ץʦסʘʤʳʥ ʙʘʪʳʩʪʳץ, 

ʨʝʩʝʡʣʽʢ, ʢᴅʨʽʩʪʽʢ ʞᴅʥʝ ʪװʨʽʢʪʽʢ ʵʢʩʧʘʥʩʠʷʣʘʨʜʳש ʳץʧʘʣʳʥʜʘסʳ ץʦסʘʤ ʜʝʧ 
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 .ץʙʽʨ ʪᴅʩʽʣʽ ʙʦʣʤʘ שʤʝʜʠʘ ʩʘʣʘʩʳ ʦʪʘʨʣʘʫ ʩʘʷʩʘʪʳʥʳ ,ץʘʨʘʩʪʳʨʘʪʳʥ ʙʦʣʩʘץ

 ʘʡè ʘʪʪʳץʘʤʙʝʪʦʚ çɸʡסʨʤʘײʢʣʘʩʩʠʛʽ ʊʳʥʳʤʙʘʡ ʅ שᴅʜʝʙʠʝʪʽʥʽ ץʘʟʘפ

ʧʦʚʝʩʪʽʥʽש ʞʘʟʳʣʫʳʥʘ ᴅʩʝʨ ʝʪʢʝʥ ʤʳʥʘʜʘʡ ʦץʠסʘʥʳ ʙʘʷʥ ʝʪʝʜʽ. 90-ʞʳʣʜʘʨʳ 

ʊװʨʽʢ ʝʣʽʥʝ ʽʩʩʘʧʘʨʤʝʥ ʙʘʨסʘʥʜʘ ʢʫᴅ ʙʦʣסʘʥ װʰ ʞʘʡʪ: ʝʩʢʽ ɸʥʢʘʨʘ ʩʘʨʘʡʣʘʨʳ, 

ʢᴇʥʝ ʪװʨʽʢ ʙʠʽ, ʞᴅʥʝ ʘʣʘʧʝʩ ʜʝʨʪʽʥʝ ʰʘʣʜʳץץʘʥ ʪװʨʽʢ ʘʟʘʤʘʪʪʘʨʳʥʳש ʪʘסʜʳʨʳ. 

ʂᴇʧ ᴇʪʧʝʡ ʞʘʪʳʧ ʙʽʟʜʽש ʪʝʣʝʘʨʥʘʣʘʨ ʪװʨʽʢ ʩʝʨʠʘʣʜʘʨʳʥ ץʘʧʪʘʪʳʧ ʢᴇʨʩʝʪʝ 

ʙʘʩʪʘסʘʥʳʥ ʘʡʪʘʜʳ. ʇʦʚʝʩʪ ʤʘʟʤײʥʳʥʳײ שʟʳʥ-ʳʨסʘʩʳ ʪװʨʽʢ ʭʘʣץʳʥʳש 

 ʨʣʽʰʝ. ɹʽʟ ᴇʟװʛʝʡʽ ʪשʘʥʳʤʝʥ, ʩʘʣʪ-ʩʘʥʘʩʳ, ʜʘʤʫ ʜʝסʙʽ ʙʽʨ ʙʦʣװʧʝʥ ʪץʘʟʘץ

ʧʨʠʟʤʘʤʳʟʜʘʥ שװʽʣʩʝʢ ʰʳסʘʨʤʘʜʘסʳ ʘʣʘʧʝʩ ʜʝʨʪʽʥʝ ײʰʳʨʘסʘʥʜʘʨʜʳש ʩʳʨʪ 

ʙʝʡʥʝʩʽ ʙʽʨʜʝʡ, ʙʽʨʘץ ʞʘʥ-ʘʡץʘʡʳ סʘʥʘ ʦʣʘʨʜʳש ʥᴅʩʽʣʜʽʢ, ʵʪʥʦʩʪʳץ 

ʪʘʙʠסʘʪʳʥʳש ʙᴇʣʝʢʪʽʛʽʥ ʪʘʥʳʪʘʜʳ. ʐʳסʘʨʤʘʥʳש ʙʽʟʜʽש ʪʘץʳʨʳʙʳʤʳʟסʘ 

 .ʩʘʩʪʳʨʘʜʳץײ ʣʪʪʳײ ʣʪ ʧʝʥײ ʩʳ ʜʘ ʦʩʳʥʜʘ ʞʘʪʳʨ. ʄʝʜʠʘ-ʵʩʧʘʥʩʠʷײʘʪʳʩʪʳ ʪץ

ɼᴅʣʽʨʝʢ ʘʡʪʩʘץ ʙʽʨ ײʣʪʪʳש ʩʘʣʪ-ʩʘʥʘʩʳʥ ʝʢʽʥʰʽ ײʣʪʪʳש ʤᴅʜʝʥʠʝʪʽʥʝ 

ʙʘסʳʥʳʰʪʳ ʝʪʝʜʽ. ɸʟʠʷ ʤʝʥ ʝʫʨʦʧʘ ײץʨʣʳסʳʥʜʘ ʢʝשʽʥʝʥ ʪʘʥʳʤʘʣ ʪװʨʽʢ 

ʩʝʨʠʘʣʜʘʨʳ ᴇʟ ʤᴅʜʝʥʠ װʩʪʝʤʜʽʛʽʥ ʢʝש ʘʫץʳʤʜʘ ʦʨʥʘʪʘ ʘʣʜʳ. ɹʽʨ סʘʥʘ çנʘʣʘʤʘʪ 

 ʥʽʥʝװʰʽʥ ʢװ ʳ ʪʘʨʠʭʠ ʞᴅʜʽʛʝʨʣʝʨʜʽ ʢᴇʟʙʝʥ ʢᴇʨʫסʘʩʳʨè ʪʝʣʝʭʠʢʘʷʩʳʥʜʘס

ᴅʣʝʤʥʽש ʪװʢʧʽʨ-ʪװʢʧʽʨʽʥʝʥ ʤʳשʜʘסʘʥ ʪʫʨʠʩʪ ʘסʳʣʘʜʳ. ᴄʡʛʽʣʽ ʥʦʙʝʣʠʩʪ ʞʘʟʫʰʳ 

ʆʨʭʘʥ ʇʘʤʫʢʪʽש ʩʫʨʝʪʪʝʫʽʥʜʝʛʽ ʉʪʘʤʙʫʣ סʘʞʘʡʳʧʪʘʨʳ ʜʘ ʦץʳʨʤʘʥʜʳ 

ʊװʨʢʠʷסʘ ʞʝʪʝʣʝʡʜʽ. çʉʝʟʽʤ ʤʫʟʝʡʽè ʨʦʤʘʥʳʥʳש ʞʝʣʽʩʽʤʝʥ ʙʦʡ ʢᴇʪʝʨʛʝʥ 

ʉʪʘʤʙײʣʜʘסʳ סʠʤʘʨʘʪ ʪʘ ʢʝʣʫʰʽʣʝʨʜʽש ʢʝʟʝʛʽʥʝʥ ʙʦʩʘʤʘʡʜʳ. פʳʩץʘʰʘ 

ʘʡʪץʘʥʜʘ ʊװʨʢʠʷʥʳש ʤʝʜʠʘʩʳ ʵʢʦʥʦʤʠʢʘʩʳʥʘ ץʳʟʳʤʝʪ ʝʪʫʜʝ. ʉʦסשʳ ʞʠʳʨʤʘ 

ʞʳʣ ʽʰʽʥʜʝ פʘʟʘץʩʪʘʥʜʘ ʪװʨʽʢ ʪʽʣʽʥ װʡʨʝʪʝʪʽʥ ʢʫʨʩʪʘʨʜʳש ʩʘʥʳ ᴇשʽʨ-ᴇשʽʨʜʝ 

 ʤʳʩʳ. ʄᴅʜʝʥʠײʩᴅʪʪʽ ʞ שʳ ʤʝʜʠʘʥʳסʙʘʨʣʳ שʥʳײʩʪʽʥʝ ʘʰʳʣʳʧ ʞʘʪʳʨ. ʄװ-ʩʪʽװ

ʢʝʣʽʩʽʤ ʦʨʥʘʪץʘʥ ʝʣʜʝʨ װʰʽʥ ץʘʟʽʨ ʘʨʥʘʡʳ çT¿rkēye bursalaraè ʛʨʘʥʪʳ 

ʪʘסʘʡʳʥʜʘʣʳʧ ʪװʨʽʢ ʝʣʽʥʜʝ ʙʽʣʽʤ ʘʣʫʜʳש, ʩʦʣ ʝʣ ʤᴅʜʝʥʠʝʪʽʥ ʪװʧʪʝʧ ʪʘʥʫʜʳש 

ʞʦʣʜʘʨʳ ʟʘשʜʘʩʪʳʨʳʣʜʳ. ᴄʣʙʝʪʪʝ, ʤײʥʜʘʡ ʧʨʦʮʝʩʪʝʨʜʽ ץʦʨץʳʥʳʰʪʳ ʩʠʧʘʪʪʘ 

ʙʘʷʥʜʘʡ ʙʝʨʫʛʝ ʙʦʣʤʘʩ. ɹʽʨʘץ ץʘʟʘץ ץʦסʘʤʳʥʜʘסʳ ʪװʨʽʢ ץʘʫʳʤʳʥʘ ʜʝʛʝʥ ʨʠʷʩʳʟ 

ʩװʡʽʩʧʝʥʰʽʣʽʢʪʽש ʘʨʪʫʳʥʳש ʜʘ ʘʨ ʞʘסʳ װʣʢʝʥ ʩʘʷʩʘʪ, ʵʢʦʥʦʤʠʢʘʣʳץ ʤװʜʜʝ ʙʘʨ 

ʝʢʝʥʽʥ ʝʩʢʝʨʛʝʥ ʘʙʟʘʣ. ᴄʣʝʤʜʝ ʪװʨʽʢ ʤᴅʜʝʥʠʝʪʽʥʝʥ ʜʝ װʩʪʝʤ ʮʠʬʨʣʳ 

ʤᴅʜʝʥʠʝʪʪʝʨ ʙʘʨ. ɸʣʘʡʜʘ ʪװʨʽʢʪʝʨ ᴇʟʽʥʽש ʪʽʣʜʽʢ, ᴅʫʝʟʜʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʩʘץʪʘʧ, 

ᴇʟʽʥʽש ʩʘʬ ʜװʥʠʝʪʘʥʳʤʳʥʘ ʙʘʨʳʥʰʘ ʜʘץ ʪװʩʽʨʤʝʡ ʢʝʣʝ ʞʘʪʫʳ ʦʣʘʨʜʳש ʤʝʜʠʘ 

ʙᴅʩʝʢʝʜʝʛʽ ץʘʫץʘʨʳʥ ʢᴇʨʩʝʪʝʜʽ. ɸʣ ץʘʟʘץ ʘʫʜʠʪʦʨʠʷʩʳ ʰʝ? ױʣʪʪʳץ ʠʤʤʫʥʠʪʝʪʽ 

ᴅʣʩʽʨʝʛʝʥ ץʦסʘʤʜʘ ʘʣʘ-ײץʣʘ ʤᴅʜʝʥʠʝʪʪʝʨ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɽʣ ʘʟʘʤʘʪʪʘʨʳʥ ʙʳʣʘʡ 

 ʧʘʣʳ ʝʜᴅʫʽʨץʜʘ ʳ שᴇʟʽʥʜʝ ʢᴅʨʽʩ ʵʢʩʧʘʥʩʠʷʩʳʥʳ שʤʝʜʠʘʥʳ ץʘʥʜʘ ʦʪʘʥʜʳסʦʡץ

ʙʘʩʳʤ. ɹײʣ ʞʘסʜʘʡʣʘʨ ʨʝʞʠʩʩʫʨʘʣʳץ ץʦʣʪʘשʙʘʩʳʥ ᴅʣʽ ʪʘʙʘ ʘʣʤʘסʘʥ 

ʢʠʥʦʤʦʪʦʛʨʘʬʠʷ ʩʘʣʘʩʳʥʜʘ ᴅʩʽʨʝʩʝ ץʘʪʪʳ ʙʽʣʽʥʝʜʽ. ױʣʪʪʳץ ʪʝʣʝʘʨʥʘʣʘʨʜʘʥ 

ʢᴇʨʩʝʪʽʣʽʧ ʞװʨʛʝʥ ʩʦסשʳ ʙʝʩ ʞʳʣʜʘסʳ ʦʪʘʥʜʳץ ʪʝʣʝʩʝʨʠʘʣʜʘʨʜʳש ʘʫʨʘʩʳʥʘʥ, 

ʦʧʝʨʘʪʦʨʣʳץ ʞײʤʳʩʳʥʘʥ ʢᴅʨʽʩ ʧʝʥ ʪװʨʽʢ ʩʝʨʠʘʣʜʘʨʳʥʳש ᴅʩʝʨʽ ʘʡץʘʡʣʘʧ 

ʢᴇʨʽʥʽʧ ʪײʨʘʜʳ. ʄʳʩʘʣʳ פʘʟʘץʩʪʘʥ ײʣʪʪʳץ ʪʝʣʝʘʨʥʘʩʳʥʜʘ 2021-2025 ʞʳʣʜʘʨ 

ʘʨʘʣʳסʳʥʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ çɸץʞʘʫʳʥè, çʉʝʥ ץʘʩʳʤʜʘ ʙʦʣʤʘʩʘש...è ʩʝʨʠʘʣʜʘʨʳ 

ʢᴅʨʽʩʪʽʢ ʜʦʨʘʤʘ ʩʪʠʣʴʽʥʽץ שʘʟʘץʳ ʵʢʨʘʥʠʟʘʮʠʷʩʳ ʝʢʝʥʽʥ ʘʚʪʦʨʣʘʨ ʨʝʩʤʠ 

ʤᴅʣʽʤʜʝʛʝʥ. ʊʨʘʥʩʤʝʜʠʘʣʳץ ʢʝשʩʪʽʢʪʝ ץʘʟʘץ ʤʝʜʠʘʩʳʥ ᴅʣʽ ʪײʪʳʥʫʰʳ ʜʝʧ 

ʦʪʳʨסʘʥʳʤʳʟʜʳש ʙʽʨ ʝʩʝʙʽ ʦʩʳʥʜʘ.  
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ɸץʧʘʨʘʪʪʳץ ʘסʳʤ ʞʝʣʽʩʽʤʝʥ ײʣʪʘʨʘʣʳץ ʜʝשʛʝʡʜʝ ʪʘʨʘסʘʥ ʤʦʜʘʣʘʨ ʝʣʜʝ 

 ʘʥסʘʨʘʤʘץ ʤᴅʜʝʥʠʝʪʽ ʙʘʩʳʤ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʆʥʳ ʩʘʷʩʘʪ ʜʝʧ שʪʳץʘʡ ʭʘʣʳץ

ʢװʥʥʽש ᴇʟʽʥʜʝ, ʙʘʩץʘ ʤᴅʜʝʥʠ ʙʦʣʤʳʩʪʳ ץʘʙʳʣʜʘʫ ײʣʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ, ʪᴇʣ 

ʪʘʥʳʤʜʘʨʜʳ ʙʝʡʩʘʥʘʫʠ װʣʛʽʜʝ ʞʦʷʪʳʥ ʦʥʳץ שʘʪʝʨʣʽ ʞʘץʪʘʨʳ ʜʘ ʙʘʨ. ɹʽʟ 

ʵʢʩʧʘʥʩʠʷסʘ ʪᴇʪʝʧ ʙʝʨʫʜʽש ʤᴅʜʝʥʠ ʞᴅʥʝ ʢװʰʪʽʢ ײץʨʳʣʳʤʜʘסʳ ʝʢʽ ʪװʨʽʥ 

ʢᴇʨʩʝʪʢʽʤʽʟ ʢʝʣʝʜʽ. ɸʫסʘʥʩʪʘʥʜʘ ʪᴅʣʽʧʪʝʨ ʙʠʣʽʛʽʥʝ ʜʝʡʽʥ ʧʦʧ-ʤᴅʜʝʥʠʝʪ ʞʦסʘʨʳ 

ʜʝשʛʝʡʜʝ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʝʜʽ. 1970 ʞʳʣʜʘʨ ɸʫסʘʥʩʪʘʥ ʤᴅʜʝʥʠʝʪʽ װʰʽʥ 

ɸʭʤʘʜ ɿʘʭʠʨ ʜᴅʫʽʨʽ ʩʘʥʘʣʜʳ. ʕʩʪʨʘʜʘסʘ ʙʘʪʳʩʪʳץ ʤᴅʥʝʨʜʝʛʽ ʤʫʟʳʢʘ 

ʵʣʝʤʝʥʪʪʝʨʽʥ ᴅʢʝʣʽʧ ᴇʥʝʨʛʝ ʞʘשʘ ʩʝʤʙʠʦʟ ʩʳʡʣʘסʘʥ ᴅʡʛʽʣʽ ᴅʥʰʽʥʽש ʪᴅʣʽʧʪʝʨ 

ʫʘץʳʪʳʥʜʘ ʤץײʳʤ ʤײʨʘʩʳ ᴇʨʪʝʣʽʧ, ץʘʙʽʨʽʥʝ ʦץ ʞʘʫʜʳʨסʘʥʳ XXI סʘʩʳʨ 

ʪʘʨʠʭʳʥʜʘסʳ ʝץ שʦʨץʳʥʳʰʪʳ ʦץʠסʘʣʘʨʜʳש ʙʽʨʽ ʙʦʣʜʳ. ʊװʛʝʣʜʝʡ ʩʳʨʪʪʘʥ 

ʢʝʣʝʪʽʥ ᴇʥʽʤʜʝʨʛʝ ʪʦץʪʘʫ ץʦʡʳʣʳʧ, ʪײʨסʳʥʜʘʨʜʳש ʪײʪʳʥʫʰʳʣʳץײץ ץʳסʳʥ 

ʢװʰʧʝʥ ʰʝʢʪʝʛʝʥ ʪᴅʣʽʧʪʝʨ ʜʽʥʛʝ סʘʥʘ ʠʣʘʥʘʪʳʥ װʨʝʡʣʽ ץʦסʘʤʜʳ ץʳʩʳʤʤʝʥ 

ʦʨʥʳץʪʳʨʜʳ. ᴄʣʝʤʜʽʢ ʧʨʦʛʨʝʩʪʪʝʥ ʙʽʨʞʦʣʘ ʙʘʩ ʪʘʨʪץʘʥ ʘʫסʘʥ װʢʽʤʝʪʽʥʽש 

ʙװʛʽʥʛʽ ʞʘʡʳ ʞײʨʪץʘ ʞʘץʩʳ ʪʘʥʳʩ. ʆʥʳʤʝʥ ʜʝ ʪʦץʪʘʤʘʡ ʝʢʽ ʤʳש ʞʳʣʜʳץ 

ʪʘʨʠʭʳ ʙʘʨ ʙʘʨ ʘʫסʘʥ ʞʝʨʽʥʜʝʛʽ ʢᴇʥʝ ʙʫʜʜʘ ʝʩʢʝʨʪʢʽʰʪʝʨʽʥ ʞʘʨʳʧ ʞʽʙʝʨʫʽ 

ʪʘʨʠʭ ʩʘʣʘʩʳʥ ץʘʥʰʘʤʘ ʟʝʨʪʪʝʫʣʝʨʜʝʥ, ʰʳʥʜʳץʪʘʨʜʘʥ ʰʝʢʪʝʜʽ. ʉʦʣ ʩʠʷץʪʳ 

ʞʘʙʳץ ʩʘʷʩʘʪ ײʩʪʘʥʘʪʳʥ ʉʦʣʪװʩʪʽʢ ʂʦʨʝʷ ʜʘ ʪʘʨʥʩʤʝʜʠʷʣʳץ ʢʝשʽʩʪʽʢʢʝ 

ʰʳסʘʪʳʥ ʝʩʽʛʽʥ ʽʰʪʝʥ ʽʣʽʧ ʘʣʳʧ ʞʘhʘʥʜʳץ ʧʨʦʛʨʝʩʩʪʝʥ ʪʳʩץʘʨʳ ʞʘʪʳʨ. 

ɻʦʣʣʠʚʫʜʪʪʳץ ʬʠʣʴʤʜʝʨ ʙʳʣʘʡ ʪײʨʩʳʥ ʝʣʜʝ ʘʟʘʤʘʪʪʘʨʜʳץ שʘʨʘʧʘʡʳʤ ʰʘʰ 

 ʩʪʽʢ ʂʦʨʝʷʜʘ K-popװʳʣʘʫʜʘ. ʉʦʣʪץʙʘ שʘʪʘץ ʣʛʽʩʽ, ʢʠʽʥʫʽʥʝ ʜʝʡʽʥװ ʦʶץ

ʢʦʥʪʝʥʪʪʝʨ ᴇʥʜʽʨʽʣʤʝʡʜʽ. ᴄʣʝʫʤʝʪʪʽʢ ʞʝʣʝʣʽʣʝʨ ץʘʜʘסʘʣʘʫʜʘ ײʩʪʘʣʘʜʳ. 

ʉʳʨʪʪʘʥ ʢʝʣʝʪʽʥ ʤᴅʜʝʥʠ ʵʢʩʧʘʥʩʠʷʜʘʥ ץʦʨסʘʥʫʜʳש ʤײʥʜʘʡ ᴅʜʽʩʽʥ סʳʣʳʤʜʘ 

ʠʟʦʮʠʦʥʘʣʠʩʪʪʽʢ ʤʝʜʠʘ ʜʝʧ ʘʪʘʡʜʳ. ʀʟʦʮʠʦʥʘʣʠʟʤʜʝ ʽʰʢʽ ʪᴅʨʪʽʧ ʘʛʨʝʩʩʠʚʪʽ 

ʥʦʨʤʘʜʘ ʩʘץʪʘʣʘʜʳ. ɹʽʨ סʘʥʘ ʧʽʢʽʨ, ʙʽʨ סʘʥʘ ʙʘסʳʪ. ʆʜʘʥ ʘʫʳʪץʫʜʳש ʩʘʣʜʘʨʳ 

ᴇʣʽʤ ʞʘʟʘʩʳʥʘ ʜʝʡʽʥ ʘʧʘʨʘʜʳ.  

ᴄʣʝʤʜʝʛʽ ʞʘʩʳʨʳʥ ʞװʨʽʧ ʞʘʪץʘʥ ʤᴅʜʝʥʠ ץʘץʪʳסʳʩʪʘʨʜʳש ʘʨʘʩʳʥʜʘ 

ᴇʟʽʥʜʽʢ ʙʝʪ-ʙʝʡʥʝʩʽʥ ʞʦסʘʣʪʧʘסʘʥ, ʤʝʜʠʘ ʞװʡʝʩʽ ʢʝש ʢᴇʣʝʤʜʝ ʜʘʤʳסʘʥ ʝʣʜʝʨʜʽש 

ʙʽʨʝʛʝʡʽ ɾʘʧʦʥ ʭʘʣץʳ. ɸʜʘʤ ʞʘʥʳʥ ʪװʩʽʥʫʜʽש ʩʘʥ ʪװʨʣʽ ʩʘʪʳʩʳʥʘʥ ᴇʪʢʝʥ 

ʞʘʧʦʥʜʘʨ ᴇʟ װʩʪʝʤʜʽʛʽʥ ʝʰץʘʥʜʘʡ ʢװʰʪʝʫʩʽʟ, ʙʝʡʙʽʪ ʪװʨʜʝ ʞװʨʛʽʟʫʜʝ. ɹװʛʽʥʜʝ 

ʞʘʩʪʘʨ ʤᴅʜʝʥʠʝʪʽʥʽש ʘʪʤʦʩʬʝʨʘʣʳץ ʨʝשʢʪʝʨʽʥʜʝ ʘʥʠʤʝ ʞʘʥʨʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽ 

ʞʠʽ ʢʝʟʽʛʝʜʽ. ᴄʩʽʨʝʩʝ ʙʣʦʛʝʨʣʝʨʣʽʢ ʢʦʥʪʝʥʪʪʝʨʜʝ ʘʥʠʤʝ װʣʛʽʩʽʥ ʧʘʡʜʘʣʘʥʫ 

ʤʝʜʠʘ-ʪʨʝʥʜʪʪʝ ײʟʘץ ʫʘץʳʪ ʞװʨʜʽ. ɻʦʣʣʫʚʫʜʪʳש ʘʪʘץʪʳ ʨʝʞʠʩʩʝʨʽ ʂʚʠʥʪʠʥ 

ʊʘʨʘʥʪʠʥʦ ʜʘ çɹʠʣʣʘʥʳ ᴇʣʪʽʨʫè ʬʠʣʴʤʽʥ ʪʘʩʧʘʣʘʫʜʘ ʘʥʠʤʝ ʵʣʝʤʝʥʪʪʝʨʽʥ 

 ʳ Disneyסʐ-ʪʘפʳ ɸסʦʨʪʘʣʳ שʘʥʳʥ ʙʽʣʝʤʽʟ. ʄʫʣʴʪʠʧʣʠʢʘʮʠʷʥʳסʦʣʜʘʥץ

ʩʪʫʜʠʷʩʳʥʳש ʪʝʭʥʠʢʘʩʳʥ ʤʝשʛʝʨʛʝʥ ʞʘʧʦʥ ʘʥʠʤʘʪʦʨʣʘʨʳ XX סʘʩʳʨʜʳש 

ʦʨʪʘʩʳʥʜʘ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ, ʝʨʝʩʝʢʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʤװʣʜʝ ʞʘשʘ ʤʫʣʴʪ-

ʤʝʜʠʘʥʳש ʽʨʛʝʩʽʥ ץʘʣʘʜʳ. ɸʥʠʤʝ ï ʞʘʧʦʥʥʳש ʤʝʜʠʘ ʳץʧʘʣʳʥ ᴅʣʝʤʛʝ 

ʪʘʨʘʪʘʪʳʥ ʙʘʩʪʳ ײץʨʘʣ. Netflix, Amazon, Crunchyroll ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʘʨץʳʣʳ 

ʞʠʥʘסʘʥ ץʘʨʘʣʳʤʜʘʨʳ ʙʦʡʳʥʰʘ ʙײʣ ᴇʥʽʤʜʝʨ ʵʢʩʧʘʥʩʠʷסʘ ʜʘ ᴇʪʝ ʪʠʽʤʜʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʵʩʪʝʪʠʢʘʣʳץ ᴅʩʝʨ ʝʪʫ ʪײʨסʳʩʳʥʘʥ ץʘʟʘץ 

 ,ʠʪʳʥ ʞʘʩʪʘʨץʘʤʳʥʜʘ ʜʘ ʞʝʪʝʢʰʽ ʞʘʥʨ ʜʝʫʛʝ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ ʤʘʥʛʦ ʦסʦץ

ʞʘʧʦʥ ʘʩʭʘʥʘʣʘʨʳ, ʞʘʧʦʥʜʳװ ץʣʛʽʜʝʛʽ ʢʠʽʤʜʝʨ, ʞʘʧʦʥ ʜװʢʝʥʜʝʨʽ... ʙʘʨʣʳסʳ 

ᴅʣʝʫʤʝʪʪʽʢ ᴇʥʝʨʢᴅʩʽʧʢʝ ʘʡʥʘʣʳʧ ʢʝʪʪʽ. ʆʩʳʣʘʨʜʳש ʽʰʽʥʜʝʛʽ ʤʘʥʛʦ 
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ʢʽʪʘʧʪʘʨʳʥʳש ᴅʣʝʤʜʽʢ ʤʝʜʠʘᴇʥʝʨʜʝʛʽ ɹʘʪʳʩ ʤʦʥʦʧʦʣʠʷʩʳʥ ʳסʳʩʪʳʨסʘʥʳ ʜʘ 

ʙʘʨ. ɸʤʝʨʠʢʘʣʳץ ʢʦʤʠʢʩʪʝʨʜʽש ʛʫʤʘʥʠʩʪʽʢ ʠʜʝʷʣʘʨʳʥ ʞʘʧʦʥ ʤʘʥʛʦʩʳʥʜʘסʳ 

ʢʝʡʽʧʢʝʨʣʝʨʜʽש ʤʠʬʦʣʦʛʠʷʣʳץ ʨʫʭʳ ʙʘʩʳʧ ʦʟʳʧ ʢʫʣʴʪʪʽʢ ʜʝשʛʝʡʛʝ ʞʝʪʪʽ. 

ʊʘʨʠʭʪʘʥ ʤᴅʣʽʤ ɾʘʧʦʥʠʷʥʳש ʢʝʟʽʥʜʝ ʂʦʨʝʷסʘ ʞʘʩʘסʘʥ ʵʪʥʦʮʠʜʪʽʢ ᴅʨʝʢʝʪʪʝʨʽ 

çʄʦ-ʃ-̫ɺʠè ʬʠʣʴʤʽʥʜʝ ʙʘʷʥʜʘʣסʘʥʜʘʡ ʘʩʘ ʘʫʳʨ ץʳʣʤʳʩʪʘʨʤʝʥ ʞװʨʛʽʟʽʣʜʽ. 

ʂᴅʨʽʩ ʤʝʢʪʝʧʪʝʨʽʥ ʞʘʙʫ, ʠʥʪʝʣʠʛʝʥʮʠʷʥʳ ʞʦʶ, ʪʽʣʜʽ, ᴅʨʽʧ ʪʘשʙʘʣʘʨʳ ʪװʛʝʣ 

 ʙʽʨ ʢʝʟʜʝ שʳ ʠʤʧʝʨʠʘʣʠʩʪʽʢ ᴅʨʝʢʝʪʪʝʨ ʞʘʧʦʥ ʩʘʷʩʘʪʳʥʳץʨײʠʪץ ʨʪʫ ʩʳʥʜʳײץ

 ʧʘʣʘʫץʰʪʝʧ ʪʳװʘʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ. ᴆʟ ʤᴅʜʝʥʠʝʪʽʥ ʢסʦʟʙʳʨ ʙʦʣ ץʘʥʰʘʣʳץ

ʘʩʩʠʤʠʣʷʮʠʷʥʳש ʝש ʞʘʫʳʟ, ʪʦʪʘʣʠʪʘʨʣʳװ ץʣʛʽʩʽ. ɾʘʧʦʥ ʵʢʩʧʘʥʩʠʷʩʳ ᴅʣʝʤʜʽʢ 

ʤʝʜʠʘ-ʥʘʨʳץʪʘ 2000 ʞʳʣʜʘʨʜʘʥ ʙʘʩʪʘʧ ץʘʥʘ ʞײʤʩʘץ ʢװʰʢʝ ʘʡʥʘʣʜʳ. 

ʄᴅʜʝʥʠʝʪʪʽ ץʘʨʞʳʣʘʥʜʳʨʫʜʘʥ ʙװʛʽʥʜʝ ɾʘʧʦʥʠʷ ʝש ʘʣʜʳסʳ ʝʣʜʝʨʜʽש 

 ᴇʪʽʤʜʽʣʽʛʽ ï ʦʣ שʘʤʳʥʘ ʞʘʧʦʥ ᴇʥʽʤʜʝʨʽʥʽסʦץ ץʘʟʘץ ʛʽʥʛʽװʘʪʘʨʳʥʜʘ. ɹץ

ᴇʥʽʤʜʝʨʜʽש ʤʽʥʩʽʟ ʛʨʘʬʠʢʘʩʳ, ʵʩʪʝʪʠʢʘʩʳ. ɻʦʣʣʠʚʫʜ ʘʪʳʩ-ʰʘʙʳʩ ʩʘʭʥʘʩʳʥ 

ʰʝʙʝʨ ʙʝʡʥʝʣʝʫʤʝʥ ᴅʣʝʤʛʝ ᴇʪʽʤʜʽ ʙʦʣʩʘ, ʞʘʧʦʥʜʘʨ ʛʨʘʬʠʢʘʩʳ ʧʩʠʭʦʣʦʛʠʷʣʳץ, 

ʤʠʬʦ-ʵʩʪʝʪʠʢʘʣʳץ ʞʘשʘʣʳץ ᴅʢʝʣʽʧ ɻʦʣʣʠʚʫʜʧʝʥ ʙᴅʩʝʢʝʛʝ ʪװʩʪʽ. ɾʳʣ ʩʘʡʳʥ 

 ʘʥסʜʘשʟ ʤʳװʳʥʜʘ ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʜʝ ʞשʘʨʩʘץ ʳסʣʝʩʪʽʨʽʣʝʪʽʥ ʅʦʙʝʣʴ ʩʳʡʣʳװ

ʦץʳʨʤʘʥ ʞʘʧʦʥ ʞʘʟʫʰʳʩʳ ʍʘʨʫʢʠ ʄʫʨʘʢʘʤʠʜʽש ʞʦʣʳ ʙʦʣʘ ʤʘ, ʞʦץ ʧʘ ʜʝʧ 

 ʳ ʜʘ ʞʘʧʦʥסʘʨʤʘʰʳʣʳסʡʳʤʜʘʩʪʳʨʘʜʳ. ʄʫʨʘʢʘʤʠ ʰʳײ ʳʟʫ ʧʽʢʽʨʪʘʣʘʩץ

ᴅʣʝʫʤʝʪʽʥʽש ʞʘʨʥʘʤʘʩʳʥ ʘץʪʘʧ ʪײʨ. ʆʩʳסʘʥ ʜʝʡʽʥʛʽ ʞʘʧʦʥ ʢʣʘʩʩʠʢʘʣʳץ 

ᴅʜʝʙʠʝʪʽʥʜʝ ʞʘʧʦʥ ʩʘʣʪʳ, ʞʘʧʦʥ ʜװʥʠʝʪʘʥʳʤʳ ʙʽʨʽʥʰʽ ʦʨʳʥʜʘ ʝʜʽ. ɸʣ 

ʄʫʨʢʘʤʠʜʽש ʘʡʥʘʣʘʩʳʥʜʘסʳ ʘʣʳʧ-ץʘʰʪʳ ᴅשʛʽʤʝʣʝʨʜʽש ʙʽʨʽ ʦʣ ï ʘʩʘ ʙʘʪʳʩʰʳʣ 

ʪײʣסʘ ʙʦʣסʘʥʜʳץʪʘʥ, ʞʘʧʦʥʜʘʨ ʦʥʳש ʰʳסʘʨʤʘʩʳʥ ʪᴇʣ ʤײʨʘʩʳʥʜʘʡ ʪᴇʙʝʩʽʥʝ 

ʢᴇʪʝʨʤʝʡʜʽ. ʊװʨʽ ʞʘʧʦʥ ʙʦʣסʘʥʳʤʝʥ, ʜʽʣʽ ʘʤʝʨʠʢʘʥ ʜʝʛʝʥ ʩʳשʘʡʜʘ ʘʡʪʳʣʘʜʳ. 

ʂʦʥʩʝʨʚʘʪʠʚʪʽ ʪʦʧʪʘʨ ʘʨʘʩʳʥʜʘ ʽʰʽʥʘʨʘ ʢʝʟʜʝʩʢʝʥʽʤʝʥ, ʙײʣ ʪʦʣʳץʪʘʡ 

ʰʳʥʜʳץץʘ ʝʰ ʞʘʥʘʩʧʘʡʜʳ. ʄʫʨʘʢʘʤʠʜʽש ʜʘץשʳ ʞʘʧʦʥ ץʘʨʞʳʩʳʥʘ, ʞʘʧʦʥ 

ʞʘʨʥʘʤʘʩʳʥʳץ שʦʣʜʘʫʳʥʘ ʩװʡʝʥʛʝʥ. ʄʫʨʘʢʘʤʠ ʰʳסʘʨʤʘʣʘʨʳʥʜʘסʳ ʥʝʤʽʩ 

ʢᴇʣʽʢʪʝʨʽ, ץʘʥʩʦʨסʳʰʪʘʨ, ɹʠʪʣʟ ᴅʫʝʥʜʝʨʽ ʪ.ʙ. ʘʨʘʣʘʩ ʙʨʵʥʜʪʪʝʨ ʤʝʜʠʘʜʘ 

ʙʘʪʳʩʪʳץ ʵʢʟʠʩʪʝʥʮʠʘʣʠʟʤ ʤʝʥ ʘʟʠʷʪʪʳץ ʤʠʬʪʝʨʜʽש ʙʽʨʽʢʢʝʥ ʩʝʤʙʠʦʟʳʥ 

ʪʫʜʳʨʜʳ. ʄʫʨʘʢʘʤʠ ʰʳסʘʨʤʘʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʘʨʪ-ʭʘʫʩʪʳץ ʬʠʣʴʤʜʝʨʜʽש 

ʜʝʥʽʥ ʞʘʧʦʥ ʨʝʞʠʩʩʝʨʣʝʨʽ ʪװʩʽʨʛʝʥ. ʉʦʣ ʩʠʷץʪʳ ʪʘסʳ ʙʽʨ ʥʦʙʝʣʠʩʪ ʞʘʧʦʥ 

ʞʘʟʫʰʳʩʳ ʂʘʜʟʫʦ ʀʩʠʛʫʨʦʥʳש ʘʪʘץʪʳ çʉʝʥ ʤʝʥʽ ʞʦסʘʣʪʳʧ ʘʣʤʘè ʨʦʤʘʥʳ 

ɻʦʣʣʠʚʫʜʪʪʘ ʪʘʩʧʘʣʘʥʜʳ. ɸʡʪʧʘסʳʤʳʟ ʞʘʧʦʥʥʳש ʞײʤʩʘץ ʢװʰʽ ʙʘʪʳʩʪʳש ʧʦʧ-

ʤᴅʜʝʥʠʝʪʽʥ ᴇʟ װʣʛʽʩʽʥʜʝ ץʘʣʳʧʪʘʧ ᴇʥʝʨ ʜʝשʛʝʡʽʥʜʝ ʞʘשʘ ʤʠʥʠʤʘʣʠʩʪʽʢ ᴇʤʽʨ 

ʩʘʣʪʳʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ ʢʝʣʝʜʽ. ᴄʣʝʤʜʽʢ ʤʝʜʠʘ ʥʘʨʳץʪʘ ᴇʟ ʪʘʙʳʥʫʰʳʣʘʨʳʥ 

ʪʘʧץʘʥ ʞʘʧʦʥ ʤᴅʜʝʥʠʝʪʽʥʽש ʙװʛʽʥʛʽ ʪʘשʜʘסʳ ʵʢʩʧʘʥʩʠʷʩʳ ᴇʪʝ ʞʝʜʝʣ ᴅʨʽ ʩᴅʪʪʽ 

ʞװʟʝʛʝ ʘʩʫʜʘ. ɹʘʪʳʩ ʵʢʩʧʘʥʩʠʷʩʳʥʘ ʙᴅʩʝʢʝʣʝʩ ʙʦʣʘ ʘʣʘʪʳʥ ʤʝʜʠʘʣʘʨʜʳש ʙʽʨʽ 

ɾʘʧʦʥ ʤʝʜʠʘʩʳ.  

ʊʽʟʝ ʙʝʨʩʝʢ ʤʳʩʘʣ ʰʽʨʢʽʥʜʝ ʰʝʢ ʞʦפ !ץʘʟʽʨʛʽ ʪʘשʜʘ ץʘʟʘץ ץʦסʘʤʳ 

ʞʘʧʦʥʜʳץ, ʘʤʝʨʠʢʘʥʜʳץ, ʢᴅʨʽʩʪʽʢ, ʪװʨʽʢʪʽʢ װʣʛʽʜʝʛʽ ʘʣʘ-ײץʣʘ ʤᴅʜʝʥʠʝʪʪʝʨʜʽש 

 ʜʘʡ ʝʤʝʩ. ʉʝʙʝʙʽסʘʥʳ ʨʝʥʞʠʪʽʥʜʝʡ ʜʝ ʞʘץʳʩʳʥʘ ʘʡʥʘʣʳʧ ʙʘʨʘ ʞʘʪץʡʳʪײ

ʦʪʘʥʜʳץ ʤʝʜʠʘʥʳש ᴇʟʽ ʢʦʥʪʝʥʪʪʽ ʰʝʪʝʣ ʤʝʜʠʘʩʳʥʘʥ ʢᴇʰʽʨʫʜʝ. ʖʪʫʙʪʘסʳ 

 ʭʙʘʪè... ʩʝʢʽʣʜʽײʘʪʧʝʥ ʩסʘʨʳ çQazaq Stand Upè, çʄʘʩʢʘè, çʊʘʣסʘʨʘʣʳʤʳ ʞʦץ

ʪʘסʳ ʜʘ ʙʘʩץʘ ʪʦʣʳʧ ʞʘʪץʘʥ ץʦʩʪʽʣʜʽ ʰʦʫ ʙʘסʜʘʨʣʘʤʘʣʘʨ, ʩʝʨʠʘʣʜʘʨ ʙʽʨ 

 ʣײʘʥʜʘʡ ʢᴇʨʽʥʛʝʥʽʤʝʥ ʙץʤʳʩ ʽʩʪʝʧ ʞʘʪײʰʽʥ ʞװ ʘʫʜʠʪʦʨʠʷʩʳ ץʘʟʘץ ʘʥʜʘסʘʨʘץ
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ʞʦʙʘʣʘʨʜʳש ʬʦʨʤʘʪʳ ʢᴇʰʽʨʽʥʜʽ, ʠʜʝʷʩʳ ᴇʟʛʝʥʽʢʽ ʝʢʝʥʽʥ ʝʩʢʝʨʛʝʥ ʞᴇʥ. ɾʘʩʪʘʨ 

ʢʦʥʪʝʥʪʽʥʝ ʩʘʫʘʪʪʳ ʨʝʜʘʢʪʫʨʘ, ʤᴅʜʝʥʠ ʩװʟʛʽ ʢʝʨʝʢ-ʘפ !ץʘʣʘʫʣʳʤ, ʞʘʣʘʫʣʳʤ 

ʜʝʛʝʥ ʩʝʢʽʣʜʽ ʘʪʘʫʳ ʜʘ, ʬʦʨʤʘʪʳ ʜʘ ʪײʨʧʘʡʳ ʙʝʣʜʝʥ ʪᴇʤʝʥ ʞʦʙʘʣʘʨʜʳש ʘʨ 

ʞʘסʳʥʜʘ ʝʫʨʦʮʝʥʪʨʠʩʪʽʢ ʩʘʥʘʥʳװ שʩʪʝʤʜʽʛʽ ʘʡץʳʥ ʘסשʘʨʳʣʘʜʳ.  

 שʢʝ שʪʳץʘʟʘפ .ʘʨסʨʳʩ ʝʤʝʩ ʰʳײʜʘʪʘ ʙʝʨʛʝʥ ʜʝ ʜשʘʣʳץ ʘʨʘ ʙʦʷʫʜʳפ 

ʢᴇʣʝʤʜʝʛʽ ʤʝʜʠʘ ʪײʣסʘʩʳ ɼʠʤʘʰ ײפʜʘʡʙʝʨʛʝʥʥʽש ʰʝʪʝʣʜʽʢ ʪʘʙʳʥʫʰʳʣʘʨʳ 

ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʝ ʘʨʘʛʽʜʽʢ ץʘʟʘץʰʘ ʩᴅʣʝʤ ʞʦʣʜʘʧ, ץʘʟʘץ ʤᴅʜʝʥʠʝʪʽʤʝʥ 

ʪʘʥʳʩʫסʘ ʳץʳʣʘʩʪʳ ʝʢʝʥʽʥ ʙʽʣʜʽʨʽʧ ʞʘʪʘʜʳ. ʉʦʥʜʘʡ-ʘײ ץʣʪ ʪʘʨʠʭʳʥ ʙʘʷʥ ʝʪʢʝʥ 

ʬʠʣʴʤʜʝʨʜʽש ʙʽʨʥʝʰʝ ʭʘʣʳץʘʨʘʣʳץ ʢʠʥʦʬʝʩʪʠʚʘʣʴʜʝʨʜʝ ʪʦʧ ʞʘʨʳʧ ʞװʨʛʝʥʽ, 

ʦʪʘʥʜʳץ ʤʫʟʳʢʘʥʳש ʢʝש ʢᴇʣʝʤʜʝ ʪʘʨʘʣʳʧ ʞʘʪʫʳ ʩʳʥʜʳ ʩᴅʪʪʽ ʦץʠסʘʣʘʨ ʜʘ ʞʠʽ 

ʢʝʟʽʛʝʜʽ. ɾʘץʳʥʜʘ סʘʥʘ ʘʤʝʨʠʢʘʣʳץ ʩʫʙʤᴅʜʝʥʠʝʪ ᴇʢʽʣʽ, ᴅʡʛʽʣʽ ʨʵʧʝʨ ʕʤʠʥʝʤʥʽש 

çThe Way I Amè ʙʝʡʥʝʙʘʷʥʳʥʜʘ ץʘʟʘץʪʳש ʦʶ-ᴇʨʥʝʛʽ ʙʝʡʥʝʣʝʥʛʝʥʽʥ ʦʪʘʥʜʳץ 

ʩʘʡʪʪʘʨ ʞʘʨʳʩʘ ʞʘʟʜʳ. ʈʵʧʝʨʜʽש ʘʢʢʘʫʥʪʳʥʘ ץʘʟʘץ ʘʟʘʤʘʪʪʘʨʳ ʨʠʟʘʰʳʣʳסʳʥ 

ʙʽʣʜʽʨʽʧ, ʧʽʢʽʨ ץʘʣʜʳʨʜʳ. ʆʩʳʥʜʘʡ ʞʘʡʪʪʘʨʜʳש ʙʘʨʣʳסʳ ᴅʣʝʤʜʽʢ ʤʝʜʠʘ-

ʵʢʩʧʘʥʩʠʷʜʘ ץʘʟʘץ ʤᴅʜʝʥʠʝʪʽʥʽש ʜʝ ᴇʟʽʥʜʽʢ װʣʝʩʽ ʙʘʨ ʝʢʝʥʽʥ ʙʽʣʜʽʨʝʜʽ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 

 

1 ɹʝʡʥʙʨʠʞ ɾʝʡʩʦʥ, ɻʦʢ ʅʠʢʦʣʘ, ʊʘʡʥʘʥ ʃʠʟ. ʄʝʜʠʘ ʞᴅʥʝ 

ʞʫʨʥʘʣʠʩʪʠʢʘ: ʪʝʦʨʠʷ ʤʝʥ ʧʨʘʢʪʠʢʘסʘ ʞʘשʘ ʢᴇʟץʘʨʘʩ. ï ɸʣʤʘʪʳ: çױʣʪʪʳץ ʘʫʜʘʤʘ 

ʙʶʨʦʩʳè ץʦסʘʤʜʳץ ץʦʨʳ, 2019. ï 592 ʙ. 

2 ʉʘʠʜ ʕʜʫʘʨʜ ʋʘʜʠ. ʆʨʠʝʥʪʘʣʠʟʤ. ï ɸʣʤʘʪʳ: çױʣʪʪʳץ ʘʫʜʘʤʘ 

ʙʶʨʦʩʳè ץʦסʘʤʜʳץ ץʦʨʳ, 2019. ï 328 ʙ. 
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This article explores the integration of Artificial Intelligence (AI) into school 

biology education and its potential to improve students' learning outcomes. With AI 

rapidly becoming a tool in everyday education, the focus is not on limiting its use but 

on guiding students to use it critically. Through a review of existing literature, the 

article highlights AIôs ability to enhance visualization of biological concepts, provide 

personalized learning experiences, and create virtual laboratories for experimental 

learning. Despite these benefits, challenges such as infrastructure, teacher training, and 

financial constraints remain obstacles to widespread AI adoption. A survey conducted 

among school students shows that AI is already an integral part of their academic 

practices, especially for tasks such as essay writing and problem-solving. The article 

proposes a teaching model that emphasizes critical thinking, using AI not as a 

replacement for human cognition but as a partner in learning. By fostering curiosity, 

reflection, and inquiry through AI-assisted exercises, this model aims to cultivate deep 

understanding and develop problem-solving skills. In conclusion, the article argues that 

AI, when integrated thoughtfully into the biology curriculum, can help students 

become not only better learners but also critical thinkers and future scientists. 

Key words: Artificial Intelligence (AI), Biology Education, Critical Thinking, 

Personalized Learning, Virtual Labs, Student Engagement, Teacher Training, 

Conceptual Understanding, Adaptive Learning. 

 

 

In the modern educational landscape, artificial intelligence (AI) has rapidly 

woven itself into studentsô daily learning routines. With just a few clicks, students can 

generate explanations, solve problems, write essays, or create presentations. While this 

offers incredible opportunities for personalized and efficient learning, it also poses a 

serious challenge: Are we teaching students how to think critically, or simply how to 

find answers? 

This article explores how AI can be harnessed not merely as a shortcut, but as a 

thinking partner ï a tool that supports inquiry, fuels curiosity, and enhances biological 
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understanding when used correctly. The key lies not in limiting access to AI, but in 

teaching students to ask the right questions and engage with AI critically and creatively. 

Literature Review. 

Artificial Intelligence (AI) has emerged as a powerful tool in enhancing biology 

education, offering new ways to visualize complex concepts, personalize learning, and 

provide virtual laboratories. Several studies have explored its integration into 

secondary education, and while promising benefits have been reported, challenges 

remain in its widespread adoption.  

A key benefit of AI in biology learning is its ability to provide concept 

visualization through interactive tools, such as 3D models. For example, AI-based 

technologies enable the creation of three-dimensional representations of biological 

structures like human cells and organs, helping students better understand abstract and 

complex biological concepts (Guindy & Kara, 2024) [1]. This form of learning is more 

engaging and allows for an immersive experience that is highly beneficial in science 

education. 

In addition to visualization, AI offers the advantage of adaptive learning, where 

the technology customizes educational content based on individual students' needs, 

pace, and comprehension. Studies have shown that adaptive learning systems 

significantly improve student engagement and achievement by tailoring challenges to 

each learner's level (Kulik & Fletcher, 2016) [2]. This personalized learning approach 

ensures that students are neither overwhelmed nor under-challenged, fostering a more 

effective learning environment. Such systems also promote deeper learning in areas 

like genetics, ecology, and evolution by providing students with continuous feedback 

and guidance (Tarumingkeng, n.d.) [3]. 

Another important application of AI is in the creation of virtual laboratories. 

These platforms allow students to conduct scientific experiments that would otherwise 

be impossible due to physical or financial limitations. AI-driven virtual labs provide an 

excellent solution for schools with limited resources, offering simulations for processes 

like photosynthesis or genetic analysis (Hofstein & Lunetta, 2004) [4]. According to 

recent studies, virtual labs are particularly valuable in secondary education, where 

access to well-equipped physical laboratories is often restricted (Adedo & Deriwanto, 

2024) [5]. 

However, the adoption of AI in education faces several challenges. One major 

obstacle is the infrastructure required to implement AI-based learning tools. Schools in 

remote areas often lack the necessary hardware, software, and stable internet 

connections to effectively use these technologies (Li, 2024) [6]. Furthermore, teachers 

may lack the training to integrate AI into their teaching practices, reducing the potential 

benefits of AI in the classroom (Salas-Pilco et al., 2022) [7]. Research has highlighted 

that teacher training is crucial for AI's successful integration, ensuring educators are 

equipped to leverage the technology to enhance student learning. 

Perceptions of AI in education are largely positive, with many teachers and 

students seeing it as a valuable addition to the learning process. Teachers report that AI 

helps in making complex biology concepts more accessible, and students find the 

technology motivating and engaging (Buchanan et al., 2021) [8]. However, some 
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students express concerns about the technical difficulties involved in using AI without 

teacher support. This indicates that while AI can enhance the learning experience, the 

role of teachers remains crucial in guiding students through these technologies (Hattie, 

2008) [9]. 

Finally, despite its numerous benefits, the cost of implementing AI-based 

systems is still a significant barrier. Schools must invest in both hardware and software, 

which may not be feasible for institutions with limited funding (Spector et al., 2008) 

[10]. This financial challenge is compounded by the need for ongoing professional 

development for educators to keep pace with advancements in AI technology. 

In summary, while AI has demonstrated its potential to revolutionize biology 

learning by enhancing visualization, providing personalized experiences, and creating 

accessible virtual labs, the challenges related to infrastructure, teacher training, and 

cost must be addressed. Continued research and investment in these areas are essential 

for maximizing the potential of AI in secondary biology education.  

The recognition of Al technology's potential in higher education predates the 

public introduction of generative Al models such as ChatGPT by OpenAl, highlighting 

the evolving landscape of educational technology and its implications for learning and 

teaching. Nguyen et al. (2020) [11]. highlighted the capacity of Al to unveil critical 

indicators previously overlooked by stakeholders at various levels of the educational 

hierarchy, suggesting a transformative role for Al in shaping strategic decisions and 

educational outcomes. Furthermore, the comprehensive review by Zawacki-Richter et 

al. (2019) [12]. emphasised Al's potential in facilitating adaptive learning systems 

personalisation, and intelligent tutoring systems, underscoring the technology's 

capability to cater to diverse learning needs and styles. These advancements 

demonstrate the potential for a revolutionary change in education, creating learner-

centred environments that could significantly boost student engagement. However, the 

deployment of Al in educational contexts also introduces ethical concerns, including 

data privacy, bias in Al algorithms, and the implications of Al-mediated interactions on 

the student learning experience (Essien et al., 2024) [13]. These issues require a 

thoughtful and considered strategy for incorporating Al technologies in higher 

education, ensuring that their advantages are achieved while mitigating potential risks 

and prioritizing ethical practices and student welfare (Holmes et al., 2021; Nguyen et 

al., 2023) [14]. 

Secondary school students often find biology topics like genetics, cell structures, 

and ecological dynamics abstract and difficult to grasp (Singh et al., 2020) [15]. AI 

tools such as intelligent tutoring systems, virtual labs, and adaptive testing can create 

an engaging and effective learning environment. Despite its potential, the application 

of AI in secondary education remains underexplored, particularly in biology teaching. 
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Methodology. 

To understand how students currently use AI in their education, a short survey 

was conducted among 27 secondary school students. 

They were asked five key questions related to their interaction with AI: 

- Do you use AI during class? 

Á Always: 14.8% 

Á Sometimes: 66.7% 

Á Never: 18.5% 

- Do you use AI when doing homework? 

Á Always: 18.5% 

Á Sometimes: 59.3% 

Á Never: 22.2% 

- Do you have knowledge about artificial intelligence? 

Á Yes (always): 51.9% 

Á Somewhat: 44.4% 

Á Not at all: 3.7% 
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- Do you use AI for writing essays, presentations, or solving problems? 

Á Yes: 66.7% 

Á No: 33.3% 

- Do you consider AI a useful tool? 

Á Yes: 81.5% 

Á Somewhat: 14.8% 

Á No: 3.7% 

Analysis and Discussion. 

The data clearly show that AI is already deeply embedded in studentsô academic 

practices, especially outside the classroom. The majority use it ñsometimesò or 

ñalwaysò, particularly for tasks like essays and problem-solving. 

This raises two key insights: 

- We cannot ignore AI or prohibit its useïstudents are already integrating it 

into their learning. 

- We must guide students on how to use AI wisely and thoughtfully, not as a 
replacement for thinking, but as a tool to develop it. At the heart of this challenge is the 

art of asking questions. A well-formed question not only unlocks deeper understanding 

but also prevents students from accepting surface-level answers. This is where the true 

educational potential of AI lies. 

Suggested Teaching Approach: AI for Critical Thinking in Biology. To address 

the current gap between AI use and critical engagement, a new model of classroom 

learning is proposed: 

1. Start Every Lesson with a Question Exercise. 

Each biology lesson begins with a short task: 

- Students are asked to use AI to generate at least five thought-provoking 

questions on the topic of the day. 

- Questions are evaluated based on depth, originality, and relevance. 

- Example topic: Human Circulatory System 

Á ñWhat if the human heart had two pacemakers instead of one?ò 

Á ñHow could AI be used to detect blood vessel blockages early?ò 

Grading: 5 points for the question task, 5 points for class participation and 

homework. This routine builds habits of curiosity and reflection. 

2. Two-Part Exam System. To develop both core knowledge and AI-enhanced 

problem-solving skills, students take two types of exams: 

- Traditional Exam: No AI allowed. Tests memory, comprehension, and basic 

application. 

- AI Exam: Students are allowed to use AI to solve real-life biological 

problems, analyze data, or simulate biological processes. 

Example: ñUse AI to model how environmental change might influence the 

evolution of a speciesò. 

This dual system ensures balance: students retain essential knowledge while also 

learning to leverage AI creatively and ethically. 
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Conclusion. 

Artificial intelligence (AI) is transforming how we approach education, and its 

influence on biology education is no exception. As AI continues to evolve, its potential 

to enhance students' learning experiences is undeniable. However, it is essential that AI 

is integrated thoughtfully into the classroom. Teachers must guide students on how to 

use AI as a tool for critical thinking rather than as a shortcut to answers. This shift in 

mindset is crucial for ensuring that students develop deep, reflective understanding. AI 

should not replace human cognition, but rather augment it. When students use AI to 

support their inquiry, they develop problem-solving skills and learn to ask meaningful 

questions. This is where the true power of AI in education lies ï creating opportunities 

for exploration, creativity, and curiosity. 

Moreover, AI has the ability to bridge gaps in traditional educational resources. 

For example, virtual labs can allow students to conduct experiments that would 

otherwise be inaccessible due to limited resources. Personalized learning through AI 

also ensures that each student can progress at their own pace, promoting a more 

inclusive learning environment. However, the integration of AI comes with challenges. 

Teachers need adequate training to effectively use AI tools, and schools must invest in 

infrastructure. Without these supports, the potential benefits of AI may be undermined. 

Furthermore, the role of AI in fostering critical thinking should not be overlooked. It is 

essential that students are taught to approach AI-generated information with skepticism 

and a willingness to question its outputs. In doing so, they become more discerning 

learners and better problem-solvers. 

In conclusion, AI has the power to revolutionize biology education, but it must 

be integrated with careful consideration of its challenges and opportunities. By 

balancing AI use with traditional methods and fostering critical thinking, we can create 

an educational environment that not only prepares students for exams but also for 

future scientific inquiry. AI can be a valuable ally in helping students become the next 

generation of thinkers, researchers, and innovators. However, the key is in how we 

teach them to use it. When students learn to engage critically with AI, they develop the 

skills needed to thrive in a rapidly changing world. The future of education lies in 

shaping studentsô relationship with AI, ensuring it enhances, rather than hinders, their 

intellectual growth. Ultimately, AI's role in biology education should be seen not as a 

replacement for human insight but as a powerful tool for enhancing it. 
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ɹײʣ ʤʘץʘʣʘʜʘ ʘʫʪʠʟʤ ʩʧʝʢʪʨʣʽʢ ʙײʟʳʣʳʩʳ (ɸʉɹ) ʙʘʨ ʙʘʣʘʣʘʨʜʳש ʚʠʟʫʘʣʜʳ 

 ʢʦʤʤʫʥʠʢʘʮʠʷ ʧʨʦʮʝʩʽʥʝ שʘʙʳʣʜʘʫ (ʢᴇʨʥʝʢʽ ʪʘʥʫ) ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ʦʣʘʨʜʳץ

ʪʠʛʽʟʝʪʽʥ ʳץʧʘʣʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɺʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ʙʘʣʘʥʳץ שʦʨʰʘסʘʥ 

ʦʨʪʘʜʘʥ ʘʣʳʥסʘʥ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʧ, ʦʥʳ ʪװʩʽʥʫ ʞᴅʥʝ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʦʨʥʘʪʫ 

 ʟʝʨʪʪʝʫʣʝʨ ץʘʙʽʣʝʪʽʥʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. ᴄʜʝʙʠ ʰʦʣʫʣʘʨ ʤʝʥ ʵʤʧʠʨʠʢʘʣʳץ

ʥʝʛʽʟʽʥʜʝ ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫʜʳש ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʽ (ʙʝʪ ᴅʣʧʝʪʽʥ ʪʘʥʫ, 

ʢᴇʟץʘʨʘʩ ʬʠʢʩʘʮʠʷʩʳ, ʢʝשʽʩʪʽʢ ץʘʪʳʥʘʩʪʘʨʳ, ץʦʟסʘʣʳʩʪʳ ץʘʙʳʣʜʘʫ, ʢᴇʨʥʝʢʽ 

ʞʘʜʳ, ʩʝʥʩʦʨʣʳץ ʩʝʟʽʤʪʘʣʜʳץ) ʤʝʥ ʦʣʘʨʜʳש ʙײʟʳʣʳʩʪʘʨʳ ʩʠʧʘʪʪʘʣʘʜʳ. ʉʦʥʜʘʡ-

ʘץ, ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ʙײʟʳʣʳʩʪʘʨʳʥʳש ʚʝʨʙʘʣʜʳ ʞᴅʥʝ ʚʝʨʙʘʣʜʳ ʝʤʝʩ 

ʢʦʤʤʫʥʠʢʘʮʠʷסʘ, ᴅʣʝʫʤʝʪʪʽʢ ᴇʟʘʨʘ ᴅʨʝʢʝʪʢʝ ʞᴅʥʝ ʦץʫ ʧʨʦʮʝʩʽʥʝ ʳץʧʘʣʳ 

ʪʘʣʜʘʥʘʜʳ. ʄʘץʘʣʘʜʘ ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʠʥʪʝʨʚʝʥʮʠʷʣʘʨ 

 .ʩʳʥʳʣʘʜʳײ

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʘʫʪʠʟʤ ʩʧʝʢʪʨʣʽʢ ʙײʟʳʣʳʩʳ, ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ, 

ʢʦʤʤʫʥʠʢʘʮʠʷ, ᴅʣʝʫʤʝʪʪʽʢ ᴇʟʘʨʘ ᴅʨʝʢʝʪ, ʩʝʥʩʦʨʣʳץ ʩʝʟʽʤʪʘʣʜʳץ, ʚʠʟʫʘʣʜʳ 

ʠʥʪʝʨʚʝʥʮʠʷ. 

 

 

ʂʽʨʽʩʧʝ. 

ɸʫʪʠʟʤ ʩʧʝʢʪʨʣʽʢ ʙײʟʳʣʳʩʳ (ɸʉɹ) ï ʜʘʤʫ ʤʝʨʟʽʤʽʥʜʝ ʙʘʩʪʘʣʘʪʳʥ, 

ᴅʣʝʫʤʝʪʪʽʢ ץʘʪʳʥʘʩʪʘʨʜʳ, ʢʦʤʤʫʥʠʢʘʮʠʷʥʳ, ʩʦʥʜʘʡ-ʘץ ʤʽʥʝʟ-ײץʣץʳʥʳש 

ʰʝʢʪʝʫʣʽ ץʘʡʪʘʣʘʥʘʪʳʥ װʣʛʽʩʽʥ ʢᴇʨʩʝʪʝʪʽʥ ʥʝʚʨʦʣʦʛʠʷʣʳץ ʜʘʤʫ ʝʨʝʢʰʝʣʽʛʽ. ɹײʣ 

ʙײʟʳʣʳʩ ץʘʟʽʨʛʽ ʪʘשʜʘ ᴅʣʝʤ ʙʦʡʳʥʰʘ ʢʝשʽʥʝʥ ʪʘʨʘʣʳʧ, ᴅʨʙʽʨ 54 ʙʘʣʘʥʳש ʙʽʨʽʥʜʝ 

ʢʝʟʜʝʩʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ [1; 2]. ɸʉɹ ʙʘʨ ʙʘʣʘʣʘʨʜʘ ᴅʣʝʫʤʝʪʪʽʢ ᴇʟʘʨʘ ᴅʨʝʢʝʪ ʧʝʥ 

 ʜʘʤʫʳ ʞʠʽ ʪʝʞʝʣʽʧ, ʩᴇʡʣʝʫ ʤʝʥ ʪʽʣʜʽʢ ʝʤʝʩ שʜʳʣʘʨʳʥʳסʘʪʳʥʘʩ ʜʘץ-ʘʨʳʤץ

ʢʦʤʤʫʥʠʢʘʮʠʷ ʩʘʣʘʩʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ ץʠʳʥʜʳץʪʘʨ ʪʫʳʥʜʘʡʜʳ. 

ɺʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ï ʙײʣ ʢᴇʟ ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ, ʪʘʣʜʘʫ 

ʞᴅʥʝ ʤʘסʳʥʘʣʳ ʬʦʨʤʘסʘ ʢʝʣʪʽʨʫ ʧʨʦʮʝʩʽ, ʦʣ ʢʝשʽʩʪʽʢʪʽʢ ץʘʪʳʥʘʩʪʘʨʜʳ, 

 .ʨʘʜʳ [3]ײʪʳ ʢᴇʧʪʝʛʝʥ ʢʦʤʧʦʥʝʥʪʪʝʨʜʝʥ ʪץʘʣʳʩʪʳ, ʙʝʪ ᴅʣʧʝʪʽʥ ʪʘʥʫ ʩʠʷסʦʟץ
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ɸʫʪʠʟʤʽ ʙʘʨ ʙʘʣʘʣʘʨʜʘ ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ʬʫʥʢʮʠʷʣʘʨʳʥʳש ʙײʟʳʣʳʩʪʘʨʳ, 

ʤʳʩʘʣʳ, ץʦʟסʘʣʳʩʪʳ ץʘʜʘסʘʣʘʫʜʘסʳ, ʙʝʪ-ᴅʣʧʝʪʪʽ ʪʘʥʫʜʘסʳ ʞᴅʥʝ ʚʠʟʫʘʣʜʳ 

ʢʝשʽʩʪʽʢʪʽ ᴇשʜʝʫʜʝʛʽ ץʠʳʥʜʳץʪʘʨ, ʦʣʘʨʜʳש ʢʦʤʤʫʥʠʢʘʮʠʷ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ 

 .ʘʙʽʣʝʪʽʥʝ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʝʜʽ [4; 5]ץ ʘʪʳʩʫץ

ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʘʫʪʠʟʤʽ ʙʘʨ ʙʘʣʘʣʘʨʜʘ ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫʜʳש 

ʢʝʡʙʽʨ ʘʩʧʝʢʪʽʣʝʨʽ ʝʨʝʢʰʝ ʜʘʤʳסʘʥ ʥʝʤʝʩʝ ʢʝʨʽʩʽʥʰʝ ᴅʣʩʽʟ ʙʦʣʫʳ ʤװʤʢʽʥ, ʙײʣ 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ץʠʳʥʜʳץʪʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ [6]. ʄʳʩʘʣʳ, ʙʝʪ-

ᴅʣʧʝʪʪʽ ʪʘʥʫ ʞᴅʥʝ ʢᴇʟʛʝ ץʘʨʘʫ ʪᴇʤʝʥʛʽ ʜʝשʛʝʡʜʝ ʙʦʣʫʳ ᴅʣʝʫʤʝʪʪʽʢ ʩʠʛʥʘʣʜʘʨʜʳ 

 ʳʨʣʘʥʫ ʞʘʣʧʳסʘ ʰʦסʘʙʳʣʜʘʫʜʘ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʜʽ, ʘʣ ʚʠʟʫʘʣʜʳ ʜʝʪʘʣʴʜʘʨץ

ʢᴇʨʽʥʽʩʪʽ ʪװʩʽʥʫʜʽ ץʠʳʥʜʘʪʘʜʳ [7]. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ʤʝʥ 

ʘʫʜʠʦʚʠʟʫʘʣʜʳ ʠʥʪʝʛʨʘʮʠʷʥʳש ʙײʟʳʣʫʳ ʩᴇʡʣʝʫʜʽ ʪװʩʽʥʫ ʤʝʥ ץʦʣʜʘʥʫʜʘ ʜʘ 

 .ʪʘʨ ʪʫʜʳʨʘʜʳ [8]ץʠʳʥʜʳץ

ɹײʣ ʤʘץʘʣʘʜʘ ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫʜʳש ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʤʝʥ ʦʣʘʨʜʳש 

ʘʫʪʠʟʤ ʩʧʝʢʪʨʣʽʢ ʙײʟʳʣʳʩʳ ʙʘʨ ʙʘʣʘʣʘʨʜʘסʳ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ʤʝʥ ʢʦʤʤʫʥʠʢʘʮʠʷʥʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ, 

ʝʤʜʝʫ ʤʝʥ ʠʥʪʝʨʚʝʥʮʠʷ ʪᴅʩʽʣʜʝʨʽ, ᴅʨʽ ץʘʨʘʡסʳ ʟʝʨʪʪʝʫʣʝʨʜʽש ʙʘסʳʪʪʘʨʳ 

ʪʘʣʜʘʥʘʜʳ. 

ɺʠʟʫʘʣʜʳ ϨʘʙʳʣʜʘʫʜʳϬ ʪʝʦʨʠʷʣʳϨ ʥʝʛʽʟʜʝʨʽ. 

ɺʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ï ʘʜʘʤʥʳש ʢᴇʨʫ ʘʨץʳʣʳ ʩʳʨʪץʳ ᴅʣʝʤ ʪʫʨʘʣʳ 

ʘץʧʘʨʘʪʪʳ ʘʣʫ ʞᴅʥʝ ʦʥʳ ʤʠʜʘ ᴇשʜʝʫ ʧʨʦʮʝʩʽ. ʆʣ ʢᴇʨʫ ʞװʡʝʩʽ ʘʨץʳʣʳ ʘʣʳʥסʘʥ 

ʘץʧʘʨʘʪʪʳ ʪʘʣʜʘʧ, ʘʜʘʤסʘ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʙʘסʜʘʨʣʘʫסʘ ʞᴅʥʝ ʪװʩʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ɺʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ʪᴇʤʝʥʜʝʛʽ ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʜʝʥ ʪײʨʘʜʳ (ʉʫʨʝʪ 1): 

ï ɹʝʪ ϸʣʧʝʪʽʥ ʪʘʥʫ (facial recognition) ï ʘʜʘʤʥʳש ʵʤʦʮʠʷʩʳʥ, ʢᴇשʽʣ-ʢװʡʽʥ, 

ʥʠʝʪʽʥ ʘʥʳץʪʘʫ ץʘʙʽʣʝʪʽ; 

ï ʂϺʟϨʘʨʘʩʪʳ ʬʠʢʩʘʮʠʷʣʘʫ (gaze fixation) ï ᴅʣʝʫʤʝʪʪʽʢ ʩʠʛʥʘʣʜʘʨʜʳ 

ʪʘʥʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʪʳʥ ʢᴇʟʛʝ ʥʘʟʘʨ ʘʫʜʘʨʫ ʧʨʦʮʝʩʽ; 

ï ʂʝϬʽʩʪʽʢʪʽʢ Ϩʘʪʳʥʘʩʪʘʨʜʳ Ϩʘʙʳʣʜʘʫ (spatial relations) ï ʥʳʩʘʥʜʘʨʜʳש 

ᴇʟʘʨʘ ʦʨʥʘʣʘʩʫʳʥ ʘʥʳץʪʘʫ ץʘʙʽʣʝʪʽ; 

ï ϧʦʟϤʘʣʳʩʪʳ Ϩʘʙʳʣʜʘʫ (motion perception) ï ץʦʨʰʘסʘʥ ʦʨʪʘʜʘסʳ 

 ;ʘʙʽʣʝʪʽץ ʪʘʫ ʞᴅʥʝ ʪʘʣʜʘʫץʘʣʳʩʪʳ ʘʥʳסʦʟץ

ï ʂϺʨʥʝʢʽ ʞʘʜʳ (visual memory) ï ʙײʨʳʥ ץʘʙʳʣʜʘʥסʘʥ ʚʠʟʫʘʣʜʳ ʘץʧʘʨʘʪʪʳ 

ʝʩʪʝ ʩʘץʪʘʫ ʤʝʥ ץʘʡʪʘ ʞʘסשʳʨʪʫ ץʘʙʽʣʝʪʽ; 

ï ʉʝʥʩʦʨʣʳϨ ʩʝʟʽʤʪʘʣʜʳϨ (sensory sensitivity) ï ʢᴇʨʫ ʩʪʠʤʫʣʜʘʨʳʥʘ ʞʝʢʝ 

ʨʝʘʢʮʠʷ ʜʝשʛʝʡʽ [9].  

ɸʪʘʣסʘʥ ʧʨʦʮʝʩʪʝʨʜʽש ʙʘʨʣʳסʳ ʙʽʨ-ʙʽʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ʢװʨʜʝʣʽ 

ʥʝʡʨʦʥʜʳץ ʞװʡʝʣʝʨ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʘʜʳ. 
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ʉʫʨʝʪ 1. ɺʠʟʫʘʣʜʳ ϨʘʙʳʣʜʘʫʜʳϬ ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʽ. 

 

ʅʦʨʤʘʪʠʚʪʽ ʜʘʤʫʜʘ ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ᴅʣʝʫʤʝʪʪʽʢ ʩʠʛʥʘʣʜʘʨʜʳ (ʤʳʩʘʣʳ, 

ʙʝʪ ᴅʣʧʝʪʽʥʜʝʛʽ ʵʤʦʮʠʷ, ʢᴇʟץʘʨʘʩ ʙʘסʳʪʳ) ʪװʩʽʥʫʛʝ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʙʘʡʣʘʥʳʩ 

ʦʨʥʘʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʣ ʘʫʪʠʟʤ ʩʧʝʢʪʨʽʥʽש ʙײʟʳʣʳʩʳ ʙʘʨ ʙʘʣʘʣʘʨʜʘ ʙײʣ 

ʧʨʦʮʝʩʪʽש ʢʝʡʙʽʨ ʙᴇʣʽʢʪʝʨʽ ʙײʟʳʣʫʳ ʥʝʤʝʩʝ ᴇʟʛʝʰʝ ʩʠʧʘʪ ʘʣʫʳ ʤװʤʢʽʥ. 

ɸʫʪʠʟʤʽ ʙʘʨ ʙʘʣʘʣʘʨʜʳϬ ʚʠʟʫʘʣʜʳ Ϩʘʙʳʣʜʘʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ. 

 ʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʘʫʪʠʟʤʽ ʙʘʨ ʙʘʣʘʣʘʨʜʘ ʚʠʟʫʘʣʜʳנ

 ʳʨʣʘʥʳʧ, ʞʘʣʧʳסʘ ʰʦסʘʙʳʣʜʘʫ ʙʽʨʢʝʣʢʽ ʜʘʤʳʤʘʡʜʳ: ʢʝʡʙʽʨʽ ʝʨʝʢʰʝ ʜʝʪʘʣʴʜʘʨץ

ʢᴇʨʽʥʽʩʪʽ ʝʣʝʤʝʡʜʽ. ɹײʣ ײץʙʳʣʳʩʪʳ çʞʝʨʛʽʣʽʢʪʽ ᴇשʜʝʫ ʩʪʠʣʽè (local processing bias) 

ʜʝʧ ʘʪʘʡʜʳ. Frith ʞᴅʥʝ Happ® (2006) ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ʘʫʪʠʟʤʽ ʙʘʨ ʙʘʣʘʣʘʨʜʳש 

ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫʜʝ çʞʝʨʛʽʣʽʢʪʽ ᴇשʜʝʫ ʩʪʠʣʽè (local processing bias) ʙʘʩʳʤ ʝʢʝʥʽ 

ʘʥʳץʪʘʣסʘʥ [10]. ʗסʥʠ, ʦʣʘʨ ʞʘʣʧʳ ʢᴇʨʽʥʽʩʪʝʥ ʛᴇʨʽ ײʩʘץ ʙᴇʣʰʝʢʪʝʨʛʝ ʢᴇʙʽʨʝʢ ʤᴅʥ 

ʙʝʨʝʜʽ. ʄײʥʜʘʡ ʢʦʛʥʠʪʠʚʪʽʢ ʩʪʠʣʴ ʩᴇʡʣʝʫ ʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʛʽ 

  .ʩʽʥʜʽʨʝʜʽװʥʝʛʽʟʽʥ ʪ ץʥʝʡʨʦʧʩʠʭʦʣʦʛʠʷʣʳ שʪʘʨʜʳץʠʳʥʜʳץ

ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʘʫʪʠʟʤʽ ʙʘʨ ʙʘʣʘʣʘʨ ʙʘʩץʘ ʘʜʘʤʜʘʨʜʳש ʢᴇʟ 

ʘʡʤʘסʳʥʘ ץʘʨʘʫʜʘʥ ץʘʰʘʜʳ ʞᴅʥʝ ʢᴇʙʽʥʝ ʘʡʥʘʣʘʩʳʥʜʘסʳ ײʩʘץ ʙᴇʣʰʝʢʪʝʨʛʝ 

(ʤʳʩʘʣʳ, ʘʫʳʟ, ʤײʨʳʥ ʥʝʤʝʩʝ ʬʦʥ ʵʣʝʤʝʥʪʪʝʨʽ) ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ [9]. ɹײʣ ʤʽʥʝʟ-

-ʘʨʳʤץ ʘ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʜʽ ʞᴅʥʝסʘʙʳʣʜʘʫץ ʨʳʩײᴅʣʝʫʤʝʪʪʽʢ ʩʠʛʥʘʣʜʘʨʜʳ ʜ ץʣʳײץ

  .ʩʫʛʝ ʢʝʜʝʨʛʽ ʞʘʩʘʡʜʳװʘ ʪץʘʪʳʥʘʩץ

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʫʪʠʟʤʽ ʙʘʨ ʙʘʣʘʣʘʨʜʘ ʢᴇʟʛʝ ץʘʨʘʫ ײʟʘץʪʳסʳ ʤʝʥ ʞʠʽʣʽʛʽ 

ʪᴇʤʝʥ, ʙʝʪ ᴅʣʧʝʪʪʝʨʽʥ ʪʘʥʫ ץʠʳʥʜʘʡʜʳ [11]. ɹײʣ ʦʣʘʨʜʳש ʵʤʦʮʠʷʥʳ ʪװʩʽʥʫʽ ʤʝʥ 

 שʘʙʽʣʝʪʽʥ ʰʝʢʪʝʡʜʽ. ʄʳʩʘʣʳ, Dawson ʞᴅʥʝ ʦʥʳץ ʩʫװʘ ʪץʘʪʳʥʘʩץ-ʘʨʳʤץ

ᴅʨʽʧʪʝʩʪʝʨʽ ʞװʨʛʽʟʛʝʥ ʟʝʨʪʪʝʫʜʝ (2005) ʘʫʪʠʟʤʽ ʙʘʨ ʙʘʣʘʣʘʨʜʳש ʢᴇʟץʘʨʘʩʪʳ ʙʝʢʽʪʫ 

ʫʘץʳʪʳ ʥʝʡʨʦʪʠʧʪʽʢ ʙʘʣʘʣʘʨסʘ ץʘʨʘסʘʥʜʘ ʝʢʽ ʝʩʝʛʝ ץʳʩץʘ ʙʦʣסʘʥʳ ʘʥʳץʪʘʣסʘʥ 

(ʉʫʨʝʪ 2) [12]. 
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ʉʦʥʜʘʡ-ʘץ, ʚʠʟʫʘʣʜʳ ʞᴅʥʝ ʘʫʜʠʦʚʠʟʫʘʣʜʳ ʘץʧʘʨʘʪʪʳ ʙʽʨʽʢʪʽʨʫ 

(ʠʥʪʝʛʨʘʮʠʷ) ʧʨʦʮʝʩʽʥʽש ᴅʣʩʽʟʜʽʛʽ ʩᴇʡʣʝʫʜʽ ʪװʩʽʥʫ ʤʝʥ ᴇʟ ʦʡʳʥ ʞʝʪʢʽʟʫʜʽ 

 .ʠʳʥʜʘʪʘʜʳ [13]ץ

 

 
 

ʉʫʨʝʪ 2. ʅʝʡʨʦʪʠʧʪʽʢ ʙʘʣʘ ʤʝʥ ʘʫʪʠʟʤʽ ʙʘʨ ʙʘʣʘʥʳϬ ʚʠʟʫʘʣʜʳ Ϩʘʙʳʣʜʘʫʳ. 

 

ɺʠʟʫʘʣʜʳ ϨʘʙʳʣʜʘʫʜʳϬ ʢʦʤʤʫʥʠʢʘʮʠʷϤʘ ϸʩʝʨʽ. 

ʂʦʤʤʫʥʠʢʘʮʠʷʥʳש ʪʠʽʤʜʽ ʙʦʣʫʳ ʙʘʣʘʥʳש ʚʠʟʫʘʣʜʳ ʘץʧʘʨʘʪʪʳ ʜᴅʣ 

 ʜʝʡ ʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ɺʠʟʫʘʣʜʳשʳʜʘʥ ᴇסʨײʪ ץʳʥʘʣʳסʘʙʳʣʜʘʧ, ʦʥʳ ʤʘץ

 ʪʽʣʜʽʢ ʝʤʝʩ ʞᴅʥʝ ʪʽʣʜʽʢ שʟʳʣʫʣʘʨʳ ʙʘʣʘʣʘʨʜʳײʙ שʘʙʳʣʜʘʫʜʳץ

ʢʦʤʤʫʥʠʢʘʮʠʷʩʳʥʘ ʪᴇʤʝʥʜʝʛʽʜʝʡ ᴅʩʝʨ ʝʪʝʜʽ: 

- ʂᴇʟʛʝ ץʘʨʘʫ, ʙʝʪ-ᴅʣʧʝʪʽ ʤʝʥ ʤʠʤʠʢʘʥʳ ʦץʫ ʤװʤʢʽʥʜʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽ ï 

ʩᴇʡʣʝʫ, ʵʤʧʘʪʠʷ, ᴅʣʝʫʤʝʪʪʽʢ ʩʠʛʥʘʣʜʘʨʜʳ ʪװʩʽʥʫ ץʘʙʽʣʝʪʽʥʝ ʢʝʨʽ ᴅʩʝʨ ʝʪʝʜʽ. 

ʄʳʩʘʣʳ, ʚʠʟʫʘʣʜʳ ʤᴅʣʽʤʝʪʪʝʨ (ʝʨʽʥ ץʠʤʳʣʳ, ʙʝʪ ʩʠʛʥʘʣʜʘʨʳ) ץʘʣʳʩ ץʘʣסʘʥ 

ʞʘסʜʘʡʜʘ, ʘʫʪʠʟʤʽ ʙʘʨ ʙʘʣʘʣʘʨ ʜʳʙʳʩʪʳץ ʩʠʛʥʘʣʜʘʨסʘ (ʩᴇʡʣʝʫʛʝ) ʘʨʪʳץ ʪᴅʫʝʣʜʽ 

ʙʦʣʫʳ ʤװʤʢʽʥ [14]. 

 ʩʧʝʡʪʽʥ, ʪʝʟװʢᴇʟʛʝ ʪ (ʨʘʞʘʡè, çʤʝʢʪʝʧèײçʤ) ʜʘʡʜʘסʞʘ ץʘʤʜʳסʦפ -

ᴇʟʛʝʨʝʪʽʥ ʚʠʟʫʘʣʜʳ ʩʠʛʥʘʣʜʘʨʜʘʥ ץʘʪʝ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʘʡʜʘ ʙʦʣʫʳ ʤװʤʢʽʥ ï ʙʘʣʘ 

ʢᴇʨʛʝʥ-ʪʘʧץʘʥʳʥ ʜײʨʳʩ ʝʤʝʩ ʪװʩʽʥʽʧ, ʞʘʫʘʧ ʙʝʨʫ ʥʝʤʝʩʝ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʝ ʘʨʪʪʘ 

 .ʤʢʽʥװʘʣʫʳ ʤץ

- ɺʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫʜʳש ᴅʣʩʽʟʜʽʛʽ ʩᴇʡʣʝʫʜʽ ץʦʣʜʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ 
ʢᴇʨʥʝʢʽ ײץʨʘʣʜʘʨʜʳש (ʧʠʢʪʦʛʨʘʤʤʘʣʘʨ, ʩʫʨʝʪʪʝʨ, ʙʝʣʛʽ ʞװʡʝʣʝʨʽ) ʪʠʽʤʜʽʣʽʛʽʥ 

ʪᴇʤʝʥʜʝʪʫʽ ʤװʤʢʽʥ ï ʤʳʩʘʣʳ, ʩʫʨʝʪʧʝʥ ʘʡʳʨʙʘʩʪʘʫ ʞװʡʝʩʽ (PECS) ʞᴅʥʝ ʙʝʡʥʝʣʽ 

ʢʦʤʤʫʥʠʢʘʮʠʷ ײץʨʘʣʜʘʨʳ [15]. 

- ɺʠʟʫʘʣʜʳ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ ʤᴅʩʝʣʝʣʝʨʽ ʩʘʙʘץʪʘ, װʡʜʝ, ʦʨʪʘʜʘ ʥʘʟʘʨ 
ʘʫʜʘʨʫ, ʘץʧʘʨʘʪʪʳ ʞװʡʝʣʝʫ ʞᴅʥʝ ץʳʟʤʝʪʪʝʨʜʽ ᴇʟ ʙʝʪʽʤʝʥ ʘʪץʘʨʫ-ץʘʪʳʩʫ 

ʜʝשʛʝʡʽʥʝ (participation) ᴅʩʝʨ ʝʪʝʜʽ [16]. 

ʇʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʳʥʘ ʪʦץʪʘʣʘʪʳʥ ʙʦʣʩʘʤ, ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘ 

ʙʘʣʘʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʛʝʥʜʝ ʚʠʟʫʘʣʜʳ ʦʨʪʘʥʳ (ʰʫʣʳ, ʙʘʨʣʳסʳ ʙʽʨ-ʪװʨʣʽ 

ʜʝʢʦʨʘʮʠʷ, ʢᴇʧ ץʦʟסʘʣʘʪʳʥ ʟʘʪʪʘʨ) ץʘʨʘʧʘʡʳʤ, ʞװʡʝʣʝʥʛʝʥ ʝʪʽʧ ײʡʳʤʜʘʩʪʳʨʫ 

  .ʘʞʝʪץ
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ʂʦʤʤʫʥʠʢʘʮʠʷʣʳץ ץʦʣʜʘʫ ײץʨʘʣʜʘʨʳ (ʧʠʢʪʦʛʨʘʤʤʘʣʘʨ, ʩʫʨʝʪʪʝʨ, 

ʚʠʟʫʘʣʜʳ ʢʝʩʪʝʣʝʨ) ʘʫʪʠʟʤʽ ʙʘʨ ʙʘʣʘʣʘʨסʘ ʢʦʤʤʫʥʠʢʘʮʠʷʥʳ ʙʘʩʪʘʫ ʞᴅʥʝ 

ʜʘʤʳʪʫʜʘ ʤʘשʳʟʜʳ. 

ɺʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫʜʳ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʪװʟʝʪʫ ʰʘʨʘʣʘʨʳʥ (ʤʳʩʘʣʳ: 

ʚʠʟʫʘʣʜʳ ʜʠʩʢʨʠʤʠʥʘʮʠʷ, ʢᴇʨʥʝʢʽ-ʢʝשʽʩʪʽʢ ץʘʪʳʥʘʩʪʘʨʳʥ ʤʝשʛʝʨʫ) ʝʥʛʽʟʫ 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʜʘסʜʳʣʘʨʜʳש ʘʨʪʫʳʥʘ ʳץʧʘʣ ʝʪʫʽ ʤװʤʢʽʥ [17]. 

ɺʠʟʫʘʣʜʳ ʠʥʪʝʨʚʝʥʮʠʷʣʘʨ ʞϸʥʝ ʪϮʟʝʪʫ ʞϰʤʳʩʪʘʨʳ. 

ɸʫʪʠʟʤ ʩʧʝʢʪʨʣʽʢ ʙײʟʳʣʳʩʳ ʙʘʨ ʙʘʣʘʣʘʨʜʳש ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ʞᴅʥʝ 

ʢʦʤʤʫʥʠʢʘʮʠʷ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫʜʘ ʘʨʥʘʡʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʠʥʪʝʨʚʝʥʮʠʷʣʘʨ 

ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʜʳ. ʄײʥʜʘʡ ʠʥʪʝʨʚʝʥʮʠʷʣʘʨ ʚʠʟʫʘʣʜʳ ʘץʧʘʨʘʪʪʳ ץʘʙʳʣʜʘʫ 

ʤʝʥ ᴇשʜʝʫʜʽ ץʦʣʜʘʫסʘ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʚʝʨʙʘʣʜʳ ʝʤʝʩ ʢʦʤʤʫʥʠʢʘʮʠʷ ײץʨʘʣʜʘʨʳʥ 

ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

-ʳʪʪʘ ʜʝʬʝʢʪʦʣʦʛʠʷ ʞᴅʥʝ ʘʨʥʘʡʳ ʧʝʜʘʛʦʛʠʢʘ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ 1ץʘʟʽʨʛʽ ʫʘפ

ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʚʠʟʫʘʣʜʳ ʙʘסʳʪʪʘסʳ ʠʥʪʝʨʚʝʥʮʠʷʣʘʨ ʞʠʽ ץʦʣʜʘʥʳʣʘʜʳ. 
 

ʂʝʩʪʝ 1. ɺʠʟʫʘʣʜʳ ʠʥʪʝʨʚʝʥʮʠʷʣʘʨ. 

 
ˉ ʀʥʪʝʨʚʝʥʮʠʷʣʘʨ ʉʠʧʘʪʪʘʤʘʩʳ 

1 ɺʠʟʫʘʣʜʳ ץʦʣʜʘʫ 

ᴅʜʽʩʪʝʨʽ (Visual Supports) 

ɹײʣ ᴅʜʽʩ ʘʫʪʠʟʤʽ ʙʘʨ ʙʘʣʘʣʘʨסʘ ʢװʥʜʝʣʽʢʪʽ ʽʩ-ᴅʨʝʢʝʪʪʝʨʽʥ, 

ʦץʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʥʝʤʝʩʝ ᴅʣʝʫʤʝʪʪʽʢ ʞʘסʜʘʡʣʘʨʜʳ 

ʞʘץʩʳ ʪװʩʽʥʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. ʉʫʨʝʪʪʝʨ, ʧʠʢʪʦʛʨʘʤʤʘʣʘʨ, 

ʢʝʩʪʝʣʝʨ ʤʝʥ ʩʳʟʙʘʣʘʨ ʘʨץʳʣʳ ʙʝʨʽʣʛʝʥ ʘץʧʘʨʘʪ ʙʘʣʘʥʳש 

ʪװʩʽʥʫʽʥ ʞʝשʽʣʜʝʪʝʜʽ ʞᴅʥʝ ʩᴇʡʣʝʫʛʝ ʪᴅʫʝʣʜʽʣʽʢʪʽ ʘʟʘʡʪʘʜʳ 

[18]. 

2 TEACCH ʙʘסʜʘʨʣʘʤʘʩʳ 

(Treatment and Education 

of Autistic and related 

Communication 

Handicapped Children) 

TEACCH ᴅʜʽʩʽ ײץʨʳʣʳʤʜʘʣסʘʥ ʦʨʪʘ ײץʨʫסʘ ʞᴅʥʝ 

ʚʠʟʫʘʣʜʳ ײʡʳʤʜʘʩʪʳʨʫ ʘʨץʳʣʳ ʙʘʣʘʥʳש ʜʝʨʙʝʩʪʽʛʽʥ 

ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ɹײʣ ʙʘסʜʘʨʣʘʤʘ ʚʠʟʫʘʣʜʳ 

ʩʪʠʤʫʣʜʘʨ ʘʨץʳʣʳ ʘץʧʘʨʘʪ ʙʝʨʫ ʧʨʠʥʮʠʧʽʥʝ ʥʝʛʽʟʜʝʣʽʧ, 

ʙʘʣʘʥʳש ᴇʟʜʽʛʽʥʝʥ ᴅʨʝʢʝʪ ʝʪʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳ [19]. 

3 ʇɽʂʉ (PECS ï Picture 

Exchange Communication 

System) ʢʘʨʪʦʯʢʘʣʘʨʳ 

PECS ʞװʡʝʩʽ ʘʨץʳʣʳ ʙʘʣʘ ᴇʟ ץʘʞʝʪʪʽʣʽʢʪʝʨʽ ʤʝʥ 

ʪʽʣʝʢʪʝʨʽʥ ʩʫʨʝʪʪʝʨ ʘʨץʳʣʳ ʙʽʣʜʽʨʝʜʽ. ɾװʡʝʥʽש ʥʝʛʽʟʛʽ 

 ʠʜʘʩʳ ï çʩʫʨʝʪʪʽ ʘʡʳʨʙʘʩʪʘʫè (picture exchange): ʙʘʣʘסʘץ

 ʘסʙʝʡʥʝʩʽ ʙʘʨ ʢʘʨʪʦʯʢʘʥʳ ʝʨʝʩʝʢ ʘʜʘʤ שʘʞʝʪʪʽ ʟʘʪʪʳץ

 .ʩʳʥʘ ʦʪʳʨʳʧ, ʢʦʤʤʫʥʠʢʘʮʠʷ ʙʘʩʪʘʤʘʩʳʥ ʞʘʩʘʡʜʳײ

ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, PECS ʢʘʨʪʦʯʢʘʣʘʨʳʥ 

ʧʘʡʜʘʣʘʥʫ ʘʫʪʠʟʤʽ ʙʘʨ ʙʘʣʘʣʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʪʽʣʜʽʢ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. Bondy ʞᴅʥʝ Frost (2001) 

ʟʝʨʪʪʝʫʽʥʜʝ PECS ᴅʜʽʩʽʥ ץʦʣʜʘʥסʘʥ ʙʘʣʘʣʘʨʜʳ59% ש-ʳʥʜʘ 

ʚʝʨʙʘʣʜʳ ʩᴇʡʣʝʫ ʵʣʝʤʝʥʪʪʝʨʽ ʜʘʤʳסʘʥʳ ʜᴅʣʝʣʜʝʥʛʝʥ [20]. 

ɸʣ Ganz et al. (2012) ʞװʨʛʽʟʛʝʥ ʤʝʪʘ-ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽ 

ʙʦʡʳʥʰʘ PECS ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ʘʨץʳʣʳ ץʘʨʳʤ-

 ʩʘʨʪʘʪʳʥʳץʪʘʡ ʞʘץʜʳʣʘʨʳʥ ʘʡʪʘʨʣʳסʘʪʳʥʘʩ ʞʘʩʘʫ ʜʘץ

ʘʥʳץʪʘʣסʘʥ [21]. 

4 ɹʝʡʥʝ ʤʦʜʝʣʴʜʝʫ (Video 

Modeling) 

ɹײʣ ᴅʜʽʩ ʙʘʣʘʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ᴅʨʝʢʝʪʪʽ ʥʝʤʝʩʝ ᴅʣʝʫʤʝʪʪʽʢ 

ʤʽʥʝʟ-ײץʣʳץʪʳ ʚʠʜʝʦ ʘʨץʳʣʳ ʢᴇʨʽʧ, ʩʦʥʳ ץʘʡʪʘʣʘʫʳʥʘ 

ʥʝʛʽʟʜʝʣʝʜʽ. ɺʠʟʫʘʣʜʳ ʞᴅʥʝ ʠʤʠʪʘʮʠʷʣʳץ ץʘʙʽʣʝʪʪʝʨʜʽ ʙʽʨ 

ʫʘץʳʪʪʘ ʜʘʤʳʪʘ ʦʪʳʨʳʧ, ʙʝʡʥʝ ʤʦʜʝʣʴʜʝʫ ʘʫʪʠʟʤʽ ʙʘʨ 
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ʙʘʣʘʣʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ ᴇʟʘʨʘ ᴅʨʝʢʝʪʢʝ ʪװʩʫʽʥ ʞʝשʽʣʜʝʪʝʜʽ 

[18]. 

5 ʉʝʥʩʦʨʣʳץ ʠʥʪʝʛʨʘʮʠʷ 

ʪʝʨʘʧʠʷʩʳ (Sensory 

Integration Therapy) 

A. Ayres ײʩʳʥסʘʥ ʙײʣ ʪʝʨʘʧʠʷ ʚʠʟʫʘʣʜʳ, ʪʘʢʪʠʣʴʜʽ ʞᴅʥʝ 

ʚʝʩʪʠʙʫʣʷʨʣʳץ ʩʪʠʤʫʣʜʘʨʜʳ ʙʽʨʽʢʪʽʨʽʧ, ʦʨʪʘʣʳץ ʞװʡʢʝ 

ʞװʡʝʩʽʥʽװ שʡʣʝʩʽʤʜʽ ʞײʤʳʩ ʽʩʪʝʫʽʥ ʜʘʤʳʪʘʜʳ. ɹײʣ ʪᴅʩʽʣ 

ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫʜʳש ʪײʨʘץʪʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ, 

ʙʘʣʘʥʳש ʩʝʥʩʦʨʣʳץ ʙʝʡʽʤʜʝʣʫʽʥ ʞʘץʩʘʨʪʘʜʳ [19]. 

 

ʄײʥʜʘʡ ʠʥʪʝʨʚʝʥʮʠʷʣʘʨ ʙʘʣʘʥʳש ʚʠʟʫʘʣʜʳ ʘץʧʘʨʘʪʪʳ ʜײʨʳʩ ᴇשʜʝʫ 

 .ᴅʩʝʨ ʝʪʝʜʽ שʘ ʦסʩʘʨʪʳʧ, ʢʦʤʤʫʥʠʢʘʮʠʷʥʳ ʜʘʤʳʪʫץʘʙʽʣʝʪʽʥ ʞʘץ

 .ʦʨʳʪʳʥʜʳפ

ɾװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫʣʘʨ ʤʝʥ סʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʛʝ ʞʘʩʘʣסʘʥ ʰʦʣʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʘʫʪʠʟʤ ʩʧʝʢʪʨʣʽʢ ʙײʟʳʣʳʩʳ (ɸʉɹ) ʙʘʨ ʙʘʣʘʣʘʨʜʳש ʚʠʟʫʘʣʜʳ 

 ʰʝʰʫʰʽ שʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʜʘʤʫʳʥʳ ץʢʦʤʤʫʥʠʢʘʮʠʷʣʳ שʘʙʳʣʜʘʫʳ ʦʣʘʨʜʳץ

ʬʘʢʪʦʨʳ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ɺʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫʜʳש ʙײʟʳʣʳʩʪʘʨʳ ï ʙʝʪ ᴅʣʧʝʪʪʽ 

ʪʘʥʫʜʳש ʪᴇʤʝʥʜʝʫʽ, ʢᴇʟץʘʨʘʩ ʬʠʢʩʘʮʠʷʩʳʥʳש ᴅʣʩʽʟʜʽʛʽ, ʢʝשʽʩʪʽʢ ץʘʪʳʥʘʩʪʘʨʜʳ 

ʜײʨʳʩ ʙʘסʘʣʘʤʘʫ, ץʦʟסʘʣʳʩ ʧʝʥ ʚʠʟʫʘʣʜʳ ʞʘʜʳʜʘסʳ ץʠʳʥʜʳץʪʘʨ ï ʙʘʣʘʣʘʨʜʳש 

 ʜʝʫʽʥ ʞᴅʥʝ ʚʝʨʙʘʣʜʳ ʝʤʝʩ ʩʠʛʥʘʣʜʘʨʜʳשʨʳʩ ᴇײʧʘʨʘʪʪʳ ʜץʘʥ ʦʨʪʘʜʘʥ ʘסʦʨʰʘץ

ʪװʩʽʥʫʽʥ ʰʝʢʪʝʡʜʽ. 

ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʘʫʪʠʟʤʽ ʙʘʨ ʙʘʣʘʣʘʨʜʘ ʢᴇʨʫ ʘʨץʳʣʳ ʘץʧʘʨʘʪʪʳ 

ᴇשʜʝʫ ʧʨʦʮʝʩʽ ʝʨʝʢʰʝ ʩʠʧʘʪץʘ ʠʝ: ʦʣʘʨ ʢᴇʙʽʥʝ ʜʝʪʘʣʴʜʘʨסʘ ʰʘʤʘʜʘʥ ʪʳʩ ʥʘʟʘʨ 

ʘʫʜʘʨʳʧ, ʞʘʣʧʳ ʤʘסʳʥʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ץʠʳʥʜʳץ ʢᴇʨʝʜʽ. ʄײʥʜʘʡ 

ʢʦʛʥʠʪʠʚʪʽʢ ʝʨʝʢʰʝʣʽʢ ᴅʣʝʫʤʝʪʪʽʢ ᴇʟʘʨʘ ᴅʨʝʢʝʪ ʧʝʥ ʩᴇʡʣʝʫ ʪʽʣʽ ʜʘʤʫʳʥʘ ʪʽʢʝʣʝʡ 

ᴅʩʝʨ ʝʪʝʜʽ.  

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ʙײʟʳʣʳʩʪʘʨʳ ʪʽʣʜʽʢ ʝʤʝʩ 

ʢʦʤʤʫʥʠʢʘʮʠʷ ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫʜʘ ʜʘ ץʠʳʥʜʳץʪʘʨ ʪʫסʳʟʘʜʳ. ʄʳʩʘʣʳ, 

ʚʠʟʫʘʣʜʳ ʙʝʣʛʽʣʝʨ ʤʝʥ ʧʠʢʪʦʛʨʘʤʤʘʣʘʨʜʳ ʪװʩʽʥʫʜʝʛʽ ץʠʳʥʜʳץʪʘʨ ʩʫʨʝʪʧʝʥ 

ʘʡʳʨʙʘʩʪʘʫ ʞװʡʝʩʽʥ (PECS) ʥʝʤʝʩʝ ʚʠʟʫʘʣʜʳ ʢʝʩʪʝʣʝʨʜʽ ץʦʣʜʘʥʫ ʪʠʽʤʜʽʣʽʛʽʥ 

ʰʝʢʪʝʡʜʽ. ɼʝʛʝʥʤʝʥ, ʟʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʤײʥʜʘʡ ʚʠʟʫʘʣʜʳ ʠʥʪʝʨʚʝʥʮʠʷʣʘʨ 

ʜײʨʳʩ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ ʞʘסʜʘʡʜʘ ʢʦʤʤʫʥʠʢʘʮʠʷʥʳ ʝʜᴅʫʽʨ ʞʘץʩʘʨʪʘ ʘʣʘʜʳ. 

TEACCH ʙʘסʜʘʨʣʘʤʘʩʳ ʤʝʥ PECS ʞװʡʝʩʽ ʙʘʣʘʣʘʨסʘ ᴇʟ ʦʡʳʥ ʙʝʡʥʝʣʝʨ ʤʝʥ 

ʙʝʣʛʽʣʝʨ ʘʨץʳʣʳ ʙʽʣʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʘʣ ʙʝʡʥʝ ʤʦʜʝʣʴʜʝʫ ᴅʜʽʩʽ (video 

modeling) ʠʤʠʪʘʮʠʷʣʳץ ץʘʙʽʣʝʪʪʽ ʜʘʤʳʪʘ ʦʪʳʨʳʧ, ᴅʣʝʫʤʝʪʪʽʢ ʜʘסʜʳʣʘʨʜʳש 

 ʠʥʪʝʛʨʘʮʠʷ ʪʝʨʘʧʠʷʩʳ (Ayres ᴅʜʽʩʽ) ץʘʣʳʧʪʘʩʫʳʥʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʉʝʥʩʦʨʣʳץ

ʚʠʟʫʘʣʜʳ ʞᴅʥʝ ʙʘʩץʘ ʩʝʥʩʦʨʣʳץ ʢʘʥʘʣʜʘʨʜʳװ שʡʣʝʩʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʙʘʣʘʥʳש 

ʩʝʥʩʦʨʣʳץ ʙʝʡʽʤʜʝʣʫʽʥ ʢװʰʝʡʪʝʜʽ. ɹײʣ ʪᴅʩʽʣʜʝʨ ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ʤʝʥ 

ʢʦʤʤʫʥʠʢʘʮʠʷ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʥʳסʘʡʪʳʧ, ʩᴇʡʣʝʫ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʜʘʤʫ 

ʧʦʪʝʥʮʠʘʣʳʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ï ʘʫʪʠʟʤʽ ʙʘʨ ʙʘʣʘʥʳש ᴅʣʝʫʤʝʪʪʽʢ 

ᴇʟʘʨʘ ᴅʨʝʢʝʪʽʥʽש, ʩᴇʡʣʝʫ ʜʘʤʫʳʥʳש ʞᴅʥʝ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʽש ʤʘשʳʟʜʳ ʢʦʛʥʠʪʠʚʪʽʢ 

ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɺʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ʞװʡʝʣʝʨʽʥ ʜʘʤʳʪʫ ʤʝʥ ץʦʣʜʘʫ 

ʢʦʤʤʫʥʠʢʘʮʠʷ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ, ʵʤʦʮʠʦʥʘʣʜʳ ʨʝʪʪʝʣʫʛʝ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ 

ʙʝʡʽʤʜʝʣʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ɹʦʣʘʰʘץʪʘ ʙײʣ ʙʘסʳʪʪʘסʳ ʟʝʨʪʪʝʫʣʝʨ ʚʠʟʫʘʣʜʳ 

ʥʝʡʨʦʢʦʛʥʠʪʠʚʪʽʢ ʧʨʦʮʝʩʪʝʨ ʤʝʥ ʦʣʘʨʜʳש ʪʽʣ ʞᴅʥʝ ʵʤʦʮʠʷʤʝʥ ʙʘʡʣʘʥʳʩʳʥ 

ʪʝʨʝשʽʨʝʢ ʪװʩʽʥʜʽʨʫʛʝ ʙʘסʳʪʪʘʣʫʳ ץʘʞʝʪ. 
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́ ˿˱˶˨˩˾˱ 
 

 

ʈ.ɸ. ʍʘʰʠʤʞʘʥ 
ʄʘʛʠʩʪʨʘʥʪ,ϧʘʟʘϨ ϰʣʪʪʳϨ Ϩʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ ɸʣʤʘʪʳ Ϩ. 

ɻ.ʉ. ɹʘʣʪʘʙʘʝʚʘ 
ʌ.Ϥ.ʜ. ϨʘʫʳʤʜʘʩʪʳʨʳʣϤʘʥ ʧʨʦʬʝʩʩʦʨ, ϧʘʟʘϨ ϰʣʪʪʳϨ Ϩʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳϨ 

ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ. 

 

 

ɹײʣ ʤʘץʘʣʘʜʘ ץʘʟʘץ ᴅʜʝʙʠʝʪʽʥ ײץʥʜʳʣʳץʪʘʨסʘ ʥʝʛʽʟʜʝʧ ʦץʳʪʫʜʳס שʳʣʳʤʠ-

ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽ ʪʘʣʜʘʥʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ײץʥʜʳʣʳץʪʘʨ סײʳʤʳʥʳש 

ʘʢʩʠʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘסʳ ʤᴅʥʽ ʘʰʳʣʳʧ, ɸ. ɹʘʡʪײʨʩʳʥײʣʳ, ʄ. ɾײʤʘʙʘʝʚ, 

ɾ.ɸʡʤʘʫʳʪʦʚ, ʂ. ᴄʙʽʰʝʚ ʞᴅʥʝ ɸ. פʳʨʘʫʙʘʝʚʘ ʩʳʥʜʳ ʦʪʘʥʜʳץ ʦʡʰʳʣʜʘʨʜʳש 

ʢᴇʟץʘʨʘʩʪʘʨʳ ʥʝʛʽʟʽʥʜʝ ײץʥʜʳʣʳץʪʳץ ʙʽʣʽʤ ʙʝʨʫʜʽש ʤʘשʳʟʳ ʘʡץʳʥʜʘʣʘʜʳ. פʘʟʘץ 

ᴅʜʝʙʠʝʪʽ ʧᴅʥʽʥʽװ שʣʛʽʣʽʢ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘסʳ ײץʥʜʳʣʳץץʘ ʙʘסʳʪʪʘʣסʘʥ ʦץʫ 

ʤʘץʩʘʪʪʘʨʳ ʩʘʨʘʣʘʥʳʧ, ʦʣʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫʜʳש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳ ʢᴇʨʩʝʪʽʣʝʜʽ. 5-

ʩʳʥʳʧʪʘ ʦץʳʪʳʣʘʪʳʥ ʊʳʥʳʤʙʘʡ ʅײʨʤʘסʘʤʙʝʪʦʚʪʽש çɸʥʘʩʳʥ ʩʘסʳʥסʘʥ ʙʘʣʘè 

ʞᴅʥʝ ʅײʨʜᴅʫʣʝʪ ɸץʳʰʪʳש çʅʘסʳʟ ᴅʞʝ ץʘʡʜʘ?è ʰʳסʘʨʤʘʣʘʨʳʥ ʪʘʣʜʘʫ 

ʥᴅʪʠʞʝʣʝʨʽ ײʩʳʥʳʣʳʧ, ʦץʫʰʳʣʘʨʜʳש ʦʪʙʘʩʳ, ʘʜʘʤʛʝʨʰʽʣʽʢ, ʤʝʡʽʨʽʤ, ʪʫסʘʥ 

ʞʝʨʛʝ ײץʨʤʝʪ ʩʠʷץʪʳ ʥʝʛʽʟʛʽ ײץʥʜʳʣʳץʪʘʨʜʳ ץʘʣʘʡ ץʘʙʳʣʜʘʡʪʳʥʳ ʪᴅʞʽʨʠʙʝʣʽʢ 

ʪײʨסʳʜʘʥ ʜᴅʣʝʣʜʝʥʝʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʢʝʤ ʤᴅʪʽʥʜʽ ʘʢʩʠʦʣʦʛʠʷʣʳץ 

ʪᴅʩʽʣʤʝʥ ʪװʩʽʥʜʽʨʫ ʦץʫʰʳʣʘʨʜʳש ʪײʣסʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʜʘʤʳʪʫʜʘ, ʨʫʭʘʥʠ-

ʘʜʘʤʛʝʨʰʽʣʽʢ ʜװʥʠʝʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʞᴅʥʝ ʵʩʪʝʪʠʢʘʣʳץ ʪʘʣסʘʤʳʥ 

ʞʝʪʽʣʜʽʨʫʜʝ ʞʦסʘʨʳ ʥᴅʪʠʞʝ ʙʝʨʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ײץʥʜʳʣʳץ, ʘʢʩʠʦʣʦʛʠʷ, ײץʥʜʳʣʳץץʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʳʪʫ, ץʘʟʘץ 

ᴅʜʝʙʠʝʪʽ, ʢᴇʨʢʝʤ ʤᴅʪʽʥ, ײץʥʜʳʣʳץʪʘʨ, ᴅʜʝʙʠ ʪʘʣʜʘʫ. 

 

 

ʂʽʨʽʩʧʝ. 

 ʘʜʘʥ ʧʘʡʜʘשʡʝʩʽ ʧʝʜʘʛʦʛʠʢʘʜʘ ʞʘװʘ ʥʝʛʽʟʜʝʣʛʝʥ ʙʽʣʽʤ ʙʝʨʫ ʞסʪʘʨץʥʜʳʣʳײפ

ʙʦʣסʘʥ סײʳʤ ʝʤʝʩ. ʊײʣסʘʥʳ ײץʥʜʳʣʳץץʘ ʙʘסʜʘʨʣʘʧ ʦץʳʪʫ ʤᴅʩʝʣʝʩʽ ʪʫʨʘʣʳ 

 ʢᴇʨʥʝʢʪʽ ʧʝʜʘʛʦʛʪʝʨʽ ᴇʟ שʘʨʪʫʰʳʣʘʨʳ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʳסʣʳ ʘײ שʪʳץʘʟʘץ

ʝשʙʝʢʪʝʨʽʥʜʝ ʙסײʘʥ ʜʝʡʽʥ ʜʝ ʢʝשʽʥʝʥ ʪʦץʪʘʣסʘʥ. פʘʟʘץ ʪʽʣʽʥʽש ʩᴇʟʜʽʛʽʥʜʝ 

çײץʥʜʳʣʳץè ʩᴇʟʽʥʝ ʤʳʥʘʜʘʡ ʘʥʳץʪʘʤʘ ʙʝʨʽʣʝʜʽ: 1) ץʳʤʙʘʪ, ʙʘסʘʣʳ ʥᴅʨʩʝ; 2) 

ʤʘשʳʟʜʳ, ʤᴅʥʽ ʙʘʨ ʥʳʩʘʥ [1]. ɼʝʤʝʢ, ʦʙʲʝʢʪʠʚʪʽ ʙʦʣʤʳʩʪʘסʳ ʝש ʝʣʝʫʣʽ, ʘʩʘ ץʘʞʝʪ 
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ʠʛʽʣʽʢʪʝʨʜʽ ʙʽʟ ײץʥʜʳʣʳץ ʨʝʪʽʥʜʝ ץʘʙʳʣʜʘʡʤʳʟ. ʆʣʘʨ, ʩᴇʟ ʞʦץ, ʘʜʘʤ ᴇʤʽʨʽʥʜʝʛʽ 

ʤײʨʘʪʪʘʨ ʤʝʥ ʤʘץʩʘʪʪʘʨʜʘʥ, ʵʪʥʦʩʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʜʝʥ ʞᴅʥʝ ʙʘʩץʘ ʜʘ 

ʩʝʙʝʧʪʝʨʜʝʥ ʪʫʳʥʜʘʡʜʳ. 

 ʡʝʩʽʥ ʟʝʨʪʪʝʡʪʽʥ ʩʘʣʘ ï ʘʢʩʠʦʣʦʛʠʷ. ɸʢʩʠʦʣʦʛʠʷװʪʘʨ ʞץʥʜʳʣʳײץ ʳʣʳʤʜʘנ

(ʛʨʝʢʰʝ axios ï ײץʥʜʳ, logos ï ̔ ʣʽʤ) ï ײץʥʜʳʣʳץʪʘʨʜʳש ʤᴅʥʽʥ, ʦʣʘʨʜʳץ שʦסʘʤʜʳץ 

ʙʦʣʤʳʩʪʘסʳ ʦʨʥʳʥ, ʩʦʥʜʘʡ-ʘײץ ץʥʜʳʣʳץ ᴅʣʝʤʽʥʽײץ שʨʳʣʳʤʳʥ ץʘʨʘʩʪʳʨʘʪʳʥ 

ʬʠʣʦʩʦʬʠʷʣʳץ ʙʘסʳʪ. ɹײʣ ʽʣʽʤʥʽש ʙʘʩʪʳ ʤʘʟʤײʥʳ ï ʦץʫʰʳʥʳ ʨʫʭʘʥʠ-

ʘʜʘʤʛʝʨʰʽʣʽʢ ʞᴅʥʝ ʞʘʣʧʳʘʜʘʤʟʘʪʪʳץ ץʘʩʠʝʪʪʝʨ ʥʝʛʽʟʽʥʜʝ ʪᴅʨʙʠʝʣʝʫ. 

ɹײʣ ʪײʞʳʨʳʤʜʳ ʧʨʦʬʝʩʩʦʨ ʂ.ɸ. ᴄʙʽʰʝʚʪʽײץ שʥʜʳʣʳץʪʘʨʜʳש ʤᴅʥʽ ʪʫʨʘʣʳ 

ʧʽʢʽʨʽ ʪʦʣʳץʪʳʨʘ ʪװʩʝʜʽ. ɿʝʨʪʪʝʫʰʽ: çϧϰʥʜʳʣʳϨʪʘʨ ʜʝʛʝʥʽʤʽʟ ʘʜʘʤ ʥʝʤʝʩʝ ʘʜʘʤʠ 

ϨʘʫʳʤʜʘʩʪʳϨ ʥʝ Ϯʰʽʥ ʞʝʨ ʙʝʪʽʥʜʝ ʞϮʨ, ʥʝ Ϯʰʽʥ ʪʽʨʰʽʣʽʢ ʝʪʝʜʽ, ϺʟʽʥʽϬ Ϻʤʽʨʽʥ 

ʥʝʛʝ ʘʨʥʘʡʜʳ, ʥʝ ʘʨϨʳʣʳ Ϻʟʽʥ ʘʜʘʤ ʜʝʧ ʩʝʟʽʥʝʜʽ, ʥʝ ʦʥʳϬ Ϻʤʽʨʽʥʝ ʤʘϤʳʥʘ ʙʝʨʝʜʽè 

ï ʜʝʧ ʘʪʘʧ ʢᴇʨʩʝʪʝʜʽ [2]. 

 ʣʳ ʜʘ: ç...ϨʘʟʘϨʪʘ ʙʘʡ ϸʜʝʙʠʝʪ ʙʘʨ, ʩʦʥʳϬ ʘʩʳʣײʨʩʳʥײʩʪʘʟʳ ɸ. ɹʘʡʪײ ʣʪױ

ʤʘϨʩϰʪʳʥ ʪʘʥʳʪʫ Ϩʘʞʝʪè ʜʝʛʝʥ ʦʡ ʘʡʪʘʜʳ. ʆʣ ʘʪʘʧ ʦʪʳʨסʘʥ çᴅʜʝʙʠʝʪʪʽש ʘʩʳʣ 

ʤʘץʩʘʪʳè ʪᴇʤʝʥʜʝʛʽʜʝʡ ʙʘסʳʪʪʘʨʜʳ ץʘʤʪʠʜʳ: 

 שʪʘʨʜʳ ʞʘʩ ʙʫʳʥʥʳץʥʜʳʣʳײץ ץʣʪʪʳײ ʘʥסʪʘʣץʘʩʳʨʣʘʨ ʙʦʡʳ ʞʠʥʘס -

ʙʦʡʳʥʘ ʜʘʨʳʪʫ; 

- ʞʝʪʢʽʥʰʝʢʪʝʨʜʽ ʦʪʘʥʩװʡʛʽʰʪʽʢʢʝ, ʝʣʽʥ ʩװʶʛʝ ʙʘʫʣʫ; 

- ʢᴇʨʢʝʤ ʦʡʜʳ ʞװʡʝʣʽ ᴅʨʽ ᴅʩʝʨʣʽ ʞʝʪʢʽʟʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫ; 

- ʦʡʳʥ ʜᴅʣ, ʥʘץʪʳ ʞᴅʥʝ ʢᴇʨʢʝʤ ʪװʨʜʝ ʙʘʷʥʜʘʫסʘ װʡʨʝʪʫ; 

- ᴅʜʝʙʠ ʪʫʳʥʜʳʜʘʥ ʪװʡʛʝʥ ʪʘסʳʣʳʤʜʳ ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙʝʜʝ ץʦʣʜʘʥʫסʘ 

ʙʝʡʽʤʜʝʫ. 

ɸʣ ʄ. ɾײʤʘʙʘʝʚ ᴇʟʽʥʽש çʇʝʜʘʛʦʛʠʢʘè ʝשʙʝʛʽʥʜʝ: çϯʣʪ ʪϸʨʙʠʝʩʽ ʙʘʷϤʳʜʘʥ 

ʙʝʨʽ ʩʳʥʘʣʳʧ ʢʝʣʝ ʞʘʪϨʘʥ ʪʘϨʪʘϨ ʞʦʣ ʙʦʣϤʘʥʜʳϨʪʘʥ, ϸʨʙʽʨ ʪϸʨʙʠʝʰʽ ʩϺʟ ʞʦϨ, 

ϰʣʪ ʪϸʨʙʠʝʩʽʤʝʥ ʪʘʥʳʩ ʙʦʣʫϤʘ ʪʠʽʩ. ʉʦʣ ϰʣʪ ʪϸʨʙʠʝʩʽʤʝʥ ʪϸʨʙʠʝ ϨʳʣʫϤʘ 

ʤʽʥʜʝʪʪʽè [3], ï ʜʝʧ, ʙʘʣʘʥʳ ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨ ʥʝʛʽʟʽʥʜʝ ʪᴅʨʙʠʝʣʝʫʜʽש ʝʨʝʢʰʝ 

ʤʘשʳʟʳʥ ʘʡץʳʥʜʘʧ ʙʝʨʝʜʽ. 

ɾ. ɸʡʤʘʫʳʪʦʚʪʳש çʇʩʠʭʦʣʦʛʠʷè ʝשʙʝʛʽʥʜʝʛʽ ʪײʞʳʨʳʤʜʘʨʳ ʜʘ ʙײʣ ʦʡʜʳ 

ʪʝʨʝשʜʝʪʝ ʪװʩʝʜʽ. ʆʣ: çɸʜʘʤʥʳϬ Ϻʟʽʥ ʪʘʥʫ, Ϻʟ ʞʦʣʳʥ ʪʘʙʫʳ Ϻʪʝ Ϩʠʳʥ. ɹϰʣ 

ϨʠʳʥʜʳϨ ϸʩʽʨʝʩʝ, ʞʘʩʪʘʨʜʳϬ ʙʘʩʳʥʜʘ: ʦʣʘʨ ʪϸʞʽʨʠʙʝʩʽʟ, ʢϺϬʽʣʜʽ, ʦʡʳ 

Ϩϰʙʳʣʤʘʣʳ, ʪʦʣϨʳʤʘʣʳ, ʩʦʥʜʳϨʪʘʥ Ϻʟʽʥ ʩʳʥʘʡ ʘʣʤʘʡʜʳ. Ϲʤʽʨ ʞʦʣʜʘʨʳ ʩʘʥ 

ʪʘʨʘʫ. ɾʘʩʪʘʨ ʪʦϨʩʘʥ ʞʦʣʜʳϬ ʪʦʨʘʙʳʥʜʘ, Ϩʘʡ ʞʦʣϤʘ ʪϮʩʝʨʽʥ ʙʽʣʤʝʡ, 

ʜʘϤʜʘʨʜʳ. ɽʛʝʨ ʞʘʟʘʪʘʡʳʤ ʪʝʨʽʩ ʞʦʣϤʘ ʪϮʩʽʧ ʢʝʪʩʝ, Ϻʤʽʨʽ Ϻʢʽʥʽʰʽ ʢʝʪʧʝʡʜʽè 

[4], ï ʜʝʧ, ʞʘʩ ײʨʧʘץʪʳש ʙʦʣʘʰʘץ ʪʘשʜʘʫʳʥʜʘסʳ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ʘʡʨʳץʰʘ ʘʪʘʧ 

ʢᴇʨʩʝʪʝʜʽ. ʆʩʳ ʘʨץʳʣʳ סʘʣʳʤ ʙʘʣʘʥʳש ʪײʣסʘʣʳץ ʜʘʤʫʳ ʤʝʥ ʨʫʭʘʥʠ ʙʘסʳʪ-

ʙʘסʜʘʨʳʥ ʘʡץʳʥʜʘʫʜʘ ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨʜʳ ʩʽשʽʨʫʜʽש ᴇʟʝʢʪʽʣʽʛʽʥ ʤʝשʟʝʧ 

ʦʪʳʨסʘʥʳʥ ʘסשʘʨʘʤʳʟ. 

 ʘʥ, ᴇʟסʟʝʛʝ ʘʩʳʨװʣʛʽʩʽʥ ʞʘʩʘʧ, ʦʥʳ ʪᴅʞʽʨʠʙʝʜʝ ʞװ ʤʝʢʪʝʧ ץʣʪʪʳײ שʪʳץʘʟʘפ

ʤʝʢʪʝʙʽʥ ʘʰץʘʥ ɸʣʤʘ פʳʨʘʫʙʘʝʚʘ ʜʘ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ײץʥʜʳʣʳץ ʤᴅʩʝʣʝʩʽʥʝ ʝʨʝʢʰʝ 

ʤᴅʥ ʙʝʨʛʝʥ. ʆʣ: çɾʘʪϨʘ ʝʣʽʢʪʝʫ ï Ϻʟʽʥ-Ϻʟʽ Ϩʦʨ ʩʘʥʘʫ. ɹϰʣ ï ϰʣʪʪʳϨ ʩʘʥʘ 

ʞʝʪʽʣʤʝʛʝʥ ʝʣʜʝ ʙʦʣʘʪʳʥ ʢϺʨʽʥʽʩ. ϹʟʽʥʽϬ ϰʣʪʪʳϨ ϨϰʥʜʳʣʳϨʪʘʨʳʥʳϬ ʙʦʣʘʰʘϤʳ 

ʞʦϨ ʜʝʛʝʥ ʪϮʩʽʥʽʢʪʽϬ Ϩʘʣʳʧʪʘʩʫʳ ï ʘʜʘʤʥʳϬ ʞʘʥ ʜϮʥʠʝʩʽʥ ʘʟʜʳʨʘʪʳʥ 

ϨʘʪʝʨʜʽϬ ʙʽʨʽ. ʆʥʳϬ ʞʘʩʪʘʨ ʘʨʘʩʳʥʜʘ, ʙʘʣʘ ʩʝʥʽʤʽʥʜʝ ϰʷʣʘʫʳʥʘ ʞʦʣ ʙʝʨʽʧ 
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ϨʦʶϤʘ ʙʦʣʤʘʡʜʳ... ɾʘʩʪʘʨ ʘʨʘʩʳʥʜʘ ʊϸʪʪʽʤʙʝʪʪʽϬ ʢʽʤ ʝʢʝʥʽʥ ʙʽʣʤʝʡ, ʄʘʡʢʣ 

ɼʞʝʢʩʦʥϤʘ ϨϰʣʜʳϨ ϰʨʫ, ϧʦʨϨʳʪʪʳϬ ʬʠʣʦʩʦʬʠʷʩʳʥ ϰϨʧʘʡ ʞʘʪʳʧ, ʌʨʝʡʜʢʝ 

ʪʘϬϤʘʣʫ, ʪʘʩϨʘ ʞʘʟʳʣϤʘʥ ʘʪʘ ʩϺʟʽʥ ʦϨʳʤʘʡ ʪϰʨʳʧ, ʂʫʣʠʢʦʚʦ ʰʘʡϨʘʩʳʥ 

ʙʽʣʛʽʰʩʽʥʫ ʘʫʨʫʳ ʙʘʨ...è [5] ï ʜʝʧ, ײʣʪʪʳץ ʩʘʥʘ ʤʝʥ ʨʫʭʘʥʠ ʪװʙʽʨʜʝʥ ʘʞʳʨʘʫʜʳש 

 .ʳʥ ʢᴇʨʩʝʪʝʜʽץʘʫʽʧʪʽ ʝʢʝʥʽʥ ʘʡץ

ɾʦסʘʨʳʜʘ ʢʝʣʪʽʨʽʣʛʝʥ סʘʣʳʤʜʘʨʜʳש ʦʡ-ʪײʞʳʨʳʤʜʘʨʳʥʘ ʩװʡʝʥʩʝʢ, ʝʛʝʨ 

ʙʘʣʘ ʙʦʡʳʥʜʘ ײץʥʜʳʣʳץʪʘʨ ʞᴇʥʽʥʜʝ ʪʝʨʝש ʪװʩʽʥʽʢ ץʘʣʳʧʪʘʩʧʘʩʘ, ᴅʜʝʙʠ 

ʰʳסʘʨʤʘʣʘʨ ʘʨץʳʣʳ ʦʥʳש ʨʫʭʘʥʠ ʜװʥʠʝʩʽʥ ʙʘʡʳʪʘ ʘʣʤʘʩʘץ, ʦʥʜʘ ʝʣʜʽש 

ʙʦʣʘʰʘסʳ װʰʽʥ ʘʣʘשʜʘʫʰʳʣʳץ ʪʫʜʳʨʘʪʳʥ ʞʘʡʪʪʘʨʜʳש ʧʘʡʜʘ ʙʦʣʘʪʳʥʳʥ 

ʪװʡʩʽʥʝʤʽʟ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ϸʜʽʩʪʝʨʽ. 

 ʜʘʨʣʘʤʘʩʳʥʜʘסʫ ʙʘץʣʛʽʣʽʢ ʦװ ʘʥסʘʨʪʳʣשʞʘ שᴅʜʝʙʠʝʪʽ ʧᴅʥʽʥʽ ץʘʟʘפ

 ʣײʘʥ. ɹסʘʤʪʳʣץ ʩʘʪʪʘʨʳץʳʪʫ ʤʘץʳʟʜʳ ʦשʘʪʘʨ ʤʘץʘʪʳʩʪʳ ʙʽʨץ ʘסʪʘʨץʥʜʳʣʳײץ

ʤʘץʩʘʪʪʘʨ ʘʢʩʠʦʣʦʛʠʷʣʳץ ʙʘסʳʪʪʘסʳ ʙʽʣʽʤ ʙʝʨʫʜʽ ʞװʟʝʛʝ ʘʩʳʨʫסʘ, ʩʦʥʜʘʡ-ʘץ 

ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʞʝʢʝ ʢᴇʟץʘʨʘʩʳ ʤʝʥ ᴇʤʽʨʣʽʢ ץʘסʠʜʘʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ. ɸʡʪʳʣסʘʥ ʦʡʜʳ ʥʘץʪʳʣʘʫ װʰʽʥ ʪᴇʤʝʥʜʝʛʽ ʢʝʩʪʝʜʝ ʪʠʽʩʪʽ ʩʳʥʳʧʪʘʨ 

ʙʦʡʳʥʰʘ ʦץʳʪʫ ʤʘץʩʘʪʪʘʨʳʥ ײʩʳʥʳʣʘʜʳ:. 

5-ʩʳʥʳʧ. 

ʆץʳʪʫ ʤʘץʩʘʪʪʘʨʳ: 

ï ʰʳסʘʨʤʘʜʘסʳ ʵʧʠʟʦʜʪʘʨ ʘʨץʳʣʳ ʪʘʨʠʭʠ ײץʥʜʳʣʳסʳʥ ʙʘסʘʣʘʫ; 

ï ʰʳסʘʨʤʘʜʘסʳ ʢʝʡʽʧʢʝʨʜʽ ᴇʟʽʥʜʽʢ ײץʥʜʳʣʳסʳ ʪײʨסʳʩʳʥʘʥ ʪʘʣʜʘʧ, ᴅʜʝʙʠ 

ʵʩʩʝ ʞʘʟʫ. 

6-ʩʳʥʳʧ. 

ʆץʳʪʫ ʤʘץʩʘʪʪʘʨʳ: 

ï ʰʳסʘʨʤʘʜʘסʳ ʢʝʡʽʧʢʝʨʣʝʨʜʽ ᴇʟʘʨʘ ʩʘʣʳʩʪʳʨʘ ʦʪʳʨʳʧ, ʪʘʨʠʭʠ ʞᴅʥʝ 

ʢᴇʨʢʝʤʜʽʢ ײץʥʜʳʣʳסʳʥʘ ʙʘסʘ ʙʝʨʫ; 

ï ʰʳסʘʨʤʘʜʘסʳ ʢʝʡʽʧʢʝʨʣʝʨ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥ ʦʪʙʘʩʳʣʳײץ ץʥʜʳʣʳץ 

ʪײʨסʳʩʳʥʘʥ ʪʘʣʜʘʧ, ᴅʜʝʙʠ ʵʩʩʝ ʞʘʟʫ. 

 ʩʘʪʪʘʨʳץʫ ʤʘץʣ ʦײʩʽʥʜʽʨʤʝ ʨʝʪʽʥʜʝ ʘʡʪʘ ʢʝʪʝʨʣʽʛʽ, ʙװʦʩʳʤʰʘ ʪפ

ʦץʫʰʳʣʘʨʜʳש ʪʝʢ ʤᴅʪʽʥʜʽ ʪװʩʽʥʫ ץʘʙʽʣʝʪʽʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ᴅʜʝʙʠ 

ʪʫʳʥʜʳʜʘסʳ ײץʥʜʳʣʳץʪʳץ ʤʘʟʤײʥʜʳ ʪʘʥʫʳʥʘ, ʦʥʳ ʞʝʢʝ ʪᴅʞʽʨʠʙʝʩʽʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʘ ʘʣʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʜʘʡ-ʘץ ʘʪʘʣסʘʥ ʤʘץʩʘʪʪʘʨ ʟʝʨʪʪʝʫ 

ʞײʤʳʩʳʥʘ ץʘʞʝʪʪʽ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʪʘשʜʘʫʜʘ, ᴅʜʽʩʪʝʤʝʣʽʢ ʪᴅʩʽʣʜʝʨʜʽ ʘʥʳץʪʘʫʜʘ 

ʥʝʛʽʟʛʽ ʙʘסʜʘʨ ʨʝʪʽʥʜʝ ʘʣʳʥʜʳ. 

ʆץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ײʩʳʥʳʣסʘʥ ײץʥʜʳʣʳץʪʘʨסʘ ʙʘסʳʪʪʘʣסʘʥ ʦץʫ 

ʤʘץʩʘʪʪʘʨʳ ʤסײʘʣʽʤʛʝ ץʘʥʜʘʡ ʰʳסʘʨʤʘʥʳ ʤʝשʛʝʨʪʫ ʢʝʟʽʥʜʝ ʦץʫʰʳ ʙʦʡʳʥʘ ץʘʡ 

 שʪʘʥ ʧʝʜʘʛʦʛʪʽץʪʳ ʢᴇʨʩʝʪʽʧ ʙʝʨʝʜʽ. ʉʦʥʜʳץʪʘʨʜʳ ʜʘʨʳʪʫ ʢʝʨʝʢʪʽʛʽʥ ʥʘץʥʜʳʣʳײץ

ʤʽʥʜʝʪʽ ï ʦʩʳ ײץʥʜʳʣʳץʪʘʨʜʳ ʦץʫʰʳ ʩʘʥʘʩʳʥʘ ʪʠʽʤʜʽ ʞʝʪʢʽʟʝ ʘʣʘʪʳʥ 

ᴅʜʽʩʪʝʤʝʣʽʢ ʘʤʘʣʜʘʨʜʳ ʜײʨʳʩ ʪʘשʜʘʫ. ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ ײץʥʜʳʣʳץʪʳץ 

ʙʘסʳʪʪʳש ᴇʟʝʢʪʽʣʽʛʽ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʇʨʝʟʠʜʝʥʪʽʥʽ2023 ש ʞʳʣסʳ 20 

ʥʘʫʨʳʟʜʘסʳ ˉ145 ɾʘʨʣʳסʳʤʝʥ ʙʝʢʽʪʽʣʛʝʥ ɸץʧʘʨʘʪʪʳץ ʜʦʢʪʨʠʥʘʜʘ ʜʘ ʝʨʝʢʰʝ 

ʘʪʘʧ ʢᴇʨʩʝʪʽʣʛʝʥ. ɹײʣ ײץʞʘʪʪʘ ʙʘʣʘ ʪײʣסʘʩʳʥʜʘ ץʘʣʳʧʪʘʩʫʳ ʪʠʽʩ ʥʝʛʽʟʛʽ 

 ʨʤʝʪ, ʦʪʙʘʩʳײץ ʘץʪʘʨ ʨʝʪʽʥʜʝ ᴅʜʽʣʝʪʪʽʣʽʢ, ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣ ʤʝʥ ʪʘʨʠʭץʥʜʳʣʳײץ

ʤʝʥ ʙʘʣʘ ץײץʳץʪʘʨʳʥ ץʦʨסʘʫ, ʪᴅʫʝʣʩʽʟʜʽʢ ʧʝʥ ʧʘʪʨʠʦʪʠʟʤ, ʞʘʩʘʤʧʘʟʜʳץ ʧʝʥ 
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ʧʨʦʛʨʝʩʩ, ʝשʙʝʢץʦʨʣʳץ ʧʝʥ ʙʽʣʽʤʛʝ ײʤʪʳʣʫ, ʩʦʥʜʘʡ-ʘץ ʪʘʙʠסʘʪ ʧʝʥ ץʦʨʰʘסʘʥ 

ʦʨʪʘסʘ ʞʘʫʘʧʢʝʨʰʽʣʽʢʧʝʥ ץʘʨʘʫ ʩʝʢʽʣʜʽ ץʘסʠʜʘʣʘʨ ʙʝʣʛʽʣʝʥʛʝʥ 

ɿʝʨʪʪʝʫ ʥϸʪʠʞʝʣʝʨʽ ʞϸʥʝ ʪʘʣϨʳʣʘʫ. 

-ץʠʜʝʷʣʳ שʜʝʨʽʩʽ ʢᴇʨʢʝʤ ʤᴅʪʽʥʜʽ ʪʘʣʜʘʫʤʝʥ, ʦʥʳװ ʳʪʫץᴅʜʝʙʠʝʪʽʥ ʦ ץʘʟʘפ

ʵʩʪʝʪʠʢʘʣʳץ ʪʘʙʠסʘʪʳʥ ʘʰʫʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ɹʽʟ ʩᴇʟ ʝʪʽʧ ʦʪʳʨסʘʥ 

 ʳʣʳץʘʨʤʘʣʘʨ ʘʨסʘʥ ʢᴇʨʢʝʤ ʰʳסʩʳʥʳʣײ ʜʘʨʣʘʤʘʩʳʥʜʘסʫ ʙʘץʪʘʨ ʜʘ ʦץʥʜʳʣʳײץ

 ʣ ʨʝʪʪʝײʳʥʜʘʣʘʜʳ. ɹץʥʳ ʥʝʛʽʟʽʥʜʝ ʘʡײʤʘʟʤ שʘʨʘʩʪʳʨʳʣʳʧ, ʩʦʣ ʤᴅʪʽʥʜʝʨʜʽץ

ʤסײʘʣʽʤʥʽש ʥʘʟʘʨ ʘʫʜʘʨʘʪʳʥ ʙʘʩʪʳ ʘʩʧʝʢʪʽʩʽ ï ʤᴅʪʽʥʤʝʥ ʞᴅʥʝ ʤᴅʥʤᴅʪʽʥʤʝʥ 

ʞװʡʝʣʽ ʞײʤʳʩ ʞװʨʛʽʟʫ. ᴆʡʪʢʝʥʽ ײץʥʜʳʣʳץʪʘʨʜʳ ʪʘʥʳʧ-ʙʽʣʫ, ʢʝʡʽʧʢʝʨ 

ᴅʨʝʢʝʪʪʝʨʽʥʽש ʩʝʙʝʧ-ʩʘʣʜʘʨʳʥ ʘʰʫ, ʰʳסʘʨʤʘʥʳש ʥʝʛʽʟʛʽ ʠʜʝʷʩʳʥ ʧʘʡʳʤʜʘʫ ʤᴅʪʽʥ 

ʜʠʥʘʤʠʢʘʩʳʥ ʪʝʨʝש ʪװʩʽʥʫʜʽ, ʩʦʥʜʘʡ-ʘץ ʤᴅʥʤᴅʪʽʥʜʝʛʽ ʢᴇʨʢʝʤʜʽʢ ʙᴇʣʰʝʢʪʝʨʜʽ 

ʙʘʡץʘʡ ʘʣʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ. 

ʆʩʳ ʤʘץʩʘʪʪʘ ʙʽʟ ץʘʟʘץ ᴅʜʝʙʠʝʪʽʥ ײץʥʜʳʣʳץʪʘʨ ʥʝʛʽʟʽʥʜʝ ʦץʳʪʫʜʳש ʙʝʣʛʽʣʽ 

ʙʽʨ ײץʨʳʣʳʤʳʥ ײʩʳʥʘʤʳʟ. ɹײʣ ʞװʡʝ çʘʢʩʠʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫʜʳש ʪʦʣʳץ ᴅʨʽ 

ᴇʟʛʝʨʤʝʡʪʽʥ ʤʦʜʝʣʽè ʜʝʛʝʥʜʽ ʙʽʣʜʽʨʤʝʡʜʽ; ʢʝʨʽʩʽʥʰʝ, ʢᴇʨʢʝʤ ʰʳסʘʨʤʘʤʝʥ 

ʞײʤʳʩʪʳ ʤʘץʩʘʪʪʳ ʪװʨʜʝ ײʡʳʤʜʘʩʪʳʨʫסʘ ʘʨʥʘʣסʘʥ ʙʘסʳʪ-ʙʘסʜʘʨ, ᴅʜʽʩʪʝʤʝʣʽʢ 

ʪסײʳʨ ʨʝʪʽʥʜʝ ײʩʳʥʳʣʘʜʳ. 

ʄᴅʪʽʥʤʝʥ ʞᴅʥʝ ʤᴅʥʤᴅʪʽʥʤʝʥ ʞײʤʳʩ ʙʘʨʳʩʳʥʜʘ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ʢᴇʨʢʝʤ 

ʪʫʳʥʜʳʜʘסʳ ײץʥʜʳʣʳץʪʳץ ʤʘʟʤײʥʜʳ ʘʥʳץʪʘʧ, ʦʥʳ ʪװʩʽʥʫʛʝ ʞᴅʥʝ ᴇʟ ᴇʤʽʨʣʽʢ 

ʪᴅʞʽʨʠʙʝʩʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʘʣʘʜʳ. ᴄʩʽʨʝʩʝ ʢʝʡʽʧʢʝʨʜʽש 

ᴅʨʝʢʝʪʽʥ, ʤʽʥʝʟʽʥ, ʪʘשʜʘʫʣʘʨʳʥ ʪʘʣʜʘʫ, ʩʶʞʝʪʪʽʢ ʞʝʣʽʜʝʛʽ ʩʠʤʚʦʣʜʳץ 

ʜʝʪʘʣʴʜʝʨʛʝ ʥʘʟʘʨ ʘʫʜʘʨʫ, ʘʚʪʦʨ ײʩʳʥסʘʥ ʠʜʝʷʣʘʨʜʳ ʧʘʡʳʤʜʘʫ ʦץʫʰʳʣʘʨʜʳש 

ʘʢʩʠʦʣʦʛʠʷʣʳץ ʦʡʣʘʫʳʥ ʜʘʤʳʪʘ ʪװʩʝʪʽʥʽ ʙʘʡץʘʣʜʳ. 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʰʝשʙʝʨʽʥʜʝ 5-ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʤʝʥ ʙʽʨʥʝʰʝ ʢᴇʨʢʝʤ 

ʰʳסʘʨʤʘʣʘʨ ʪʘʣʜʘʥʳʧ, ʦʣʘʨʜʳײץ שʥʜʳʣʳץʪʘʨʜʳ ץʘʙʳʣʜʘʫ ʜʝשʛʝʡʽ, ʤᴅʪʽʥʛʝ 

ʜʝʛʝʥ ץʘʪʳʩʳ, ʢʝʡʽʧʢʝʨʣʝʨʜʽ ʪװʩʽʥʫʽ ʙʘץʳʣʘʥʜʳ. ʉʘʙʘץʪʘʨ ʙʘʨʳʩʳʥʜʘ ʪʘʣʜʘʫ, 

ʩײʨʘץ-ʞʘʫʘʧ, ʨᴇʣʜʽʢ ʤʦʜʝʣʜʝʫ, ʤᴅʥʤᴅʪʽʥʜʽʢ ʪʘʣʜʘʫ, ʩʘʣʳʩʪʳʨʫ ᴅʜʽʩʪʝʨʽ 

 :שʫʰʳʣʘʨʜʳץʦʣʜʘʥʳʣʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʦץ

- ʤᴅʪʽʥʜʝʛʽ ײץʥʜʳʣʳץʪʘʨʜʳ ʪʘʥʫ ץʘʙʽʣʝʪʽ ʞʘץʩʘʨסʘʥʳ; 

- ʢʝʡʽʧʢʝʨ ᴅʨʝʢʝʪʽʥʝ ʵʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʙʘסʘ ʙʝʨʝ ʘʣʫʳ ʘʨʪץʘʥʳ; 

- ʢᴇʨʢʝʤ ʜʝʪʘʣʴʜʽ ʙʘʡץʘʫ ʞᴅʥʝ ʦʥʳש ʤʘשʳʟʳʥ ʪװʩʽʥʜʽʨʫ ʜʘסʜʳʩʳ 
 ;ʘʥʳסʘʣʳʧʪʘʩʘ ʙʘʩʪʘץ

- ʦץʠסʘ ʞʝʣʽʩʽʥ ᴇʟ ᴇʤʽʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫסʘ ײʤʪʳʣʳʩʳ ʢװʰʝʡʛʝʥʽ; 

- ʦʪʙʘʩʳ, ʜʦʩʪʳץ, ʘʜʘʤʛʝʨʰʽʣʽʢ, ʆʪʘʥסʘ ײץʨʤʝʪ ʩʠʷץʪʳ ʥʝʛʽʟʛʽ 

 .ʪʘʣʜʳץʜʝʛʝʥʽ ʘʥʳשʛʝʡʽ ʪʝʨʝשʩʽʥʫ ʜʝװʪʘʨʜʳ ʪץʥʜʳʣʳײץ

ɹײʣ ʥᴅʪʠʞʝ ʢᴇʨʢʝʤ ʰʳסʘʨʤʘʤʝʥ ʤʘץʩʘʪʪʳ, ʞװʡʝʣʽ, ײץʥʜʳʣʳץץʘ 

ʙʘסʳʪʪʘʣסʘʥ ʞײʤʳʩ ʞװʨʛʽʟʫ ʦץʫʰʳʣʘʨʜʳש ʨʫʭʘʥʠ ʜʘʤʫʳʥʘ ʥʘץʪʳ ʳץʧʘʣ ʝʪʝʪʽʥʽʥ 

ʘʡסʘץʪʘʡʜʳ. 

5-ʩʳʥʳʧ ץʘʟʘץ ᴅʜʝʙʠʝʪʽ ʦץʫʣʳסʳʥʜʘסʳ ʊʳʥʳʤʙʘʡ ʅײʨʤʘסʘʤʙʝʪʦʚʪʽש 

çɸʥʘʩʳʥ ʩʘסʳʥסʘʥ ʙʘʣʘè ᴅשʛʽʤʝʩʽʥ ʦץʫʰʳʣʘʨʤʝʥ ʪʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ 

 :ʪʘʨ ʤʳʥʘʜʘʡץʥʜʳʣʳײץ ʘʥץʘʣʳʧʪʘʩץ

1-ʤʳʩʘʣ: çᴄʣʠ ʢװʥ ʩʘʡʳʥ ʢʝʰʢʽʩʽʥ ʘʫʳʣʜʳש ʩʳʨʪʳʥʜʘסʳ ʞʦʣסʘ ײʟʘץ ץʘʨʘʧ 

ʪײʨʘʪʳʥ. ʉʦʣ ʞʦʣʤʝʥ ʘʥʘʩʳ ʢʝʣʝ ʞʘʪץʘʥʜʘʡ, ʙʘʣʘ ʞװʨʝʛʽ ʙʽʨʜʝ ץʫʘʥʳʧ, ʙʽʨʜʝ 

ʪʦʣץʳʧ, װʤʽʪ ʧʝʥ ʩʘסʳʥʳʰץʘ ʪʦʣʳʧ ʪײʨʘʪʳʥ. ʂᴇשʽʣʽ ʘʣʘש ʙʦʣʳʧ, ʢʝʡʜʝ ʢᴇʟʽʥʝ ʞʘʩ 
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ʽʨʢʽʣʽʧ ץʘʣʩʘ ʜʘ, ʦʣ ʘʥʘʩʳʥ ʢװʪʫʜʝʥ ʰʘʨʰʘʤʘʡʪʳʥéè [6]. ɹײʣ ʤʳʩʘʣ ʘʨץʳʣʳ 

ʦץʫʰʳʣʘʨ ʘʥʘסʘ ʜʝʛʝʥ ʰʝʢʩʽʟ ʩʘסʳʥʳʰʪʳש, ʦʪʙʘʩʳ ʞʳʣʫʳʥʳש, ʤʝʡʽʨʽʤ ʤʝʥ 

ʞʘץʳʥ ʞʘʥʜʘʨʜʳ ץʘʜʽʨʣʝʫʜʽש ʤʘשʳʟʳʥ ʪװʩʽʥʛʝʥʜʝʨʽʥ ʘʡʪʪʳ. ᴄʩʽʨʝʩʝ, ʙʘʣʘ 

ʞװʨʝʛʽʥʜʝʛʽ çʘʥʘסʘ ʜʝʛʝʥ ʤʘʭʘʙʙʘʪè ʩʝʟʽʤʽ ï 5-ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ ʝש 

ʤʘשʳʟʜʳ ײץʥʜʳʣʳץʪʘʨʜʳש ʙʽʨʽ ʝʢʝʥʽ ʘʡץʳʥʜʘʣʜʳ. 

2-ʤʳʩʘʣ: çɸʫʳʣ ʘʜʘʤʜʘʨʳ ᴄʣʠʛʝ ᴅʨʜʘʡʳʤ ʤʝʡʽʨʽʤʤʝʥ ץʘʨʘʧ, ʦסʘʥ 

 ʩʳ ʩᴇʟ ʝʩʪʽʩʝץʘʥʰʘ ʞʘץ ,ʪʘʥʳʪʘʪʳʥ. ɼʝʛʝʥʤʝʥ ץʦʨʣʳץʘʤץ ʦʣʜʘʨʳʥʘʥ ʢʝʣʛʝʥʰʝץ

ʜʝ, ʙʘʣʘ ʞװʨʝʛʽ ʪʫסʘʥ ʘʥʘʥʳש ʞʳʣʫʳʥ ʝʰʪʝשʝ ʘʣʤʘʩʪʳʨʘ ʘʣʤʘʡʪʳʥʳʥ ʩʝʟʝʪʽʥ. 

ᴄʣʠ ʘʥʘʩʳʥʳײץ שʰʘסʳʥ, ʦʥʳש ʞײʤʩʘץ ʜʘʫʩʳʥ, ʞʳʣʳ ʢᴇʟץʘʨʘʩʳʥ װʥʝʤʽ 

ʝʣʝʩʪʝʪʽʧ, ʩʦʥʳ ʘʨʤʘʥ ʝʪʝʪʽʥéè [6]. ɹײʣ װʟʽʥʜʽ ʦץʫʰʳʣʘʨסʘ ʤʝʡʽʨʽʤʜʽʣʽʢ, 

ʞʘʥʘʰʳʨʣʳץ, ʘʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʞʳʣʳ ץʘʨʳʤ-ץʘʪʳʥʘʩ, ʦʪʙʘʩʳ ï ʘʜʘʤʥʳש 

ʨʫʭʘʥʠ ʪʽʨʝʛʽ ʝʢʝʥʽ ʪʫʨʘʣʳ ʤʘשʳʟʜʳ ʪװʩʽʥʽʢʪʝʨ ʙʝʨʜʽ. ɹʘʣʘʣʘʨ ᴄʣʠʜʽש 

ʘʡʥʘʣʘʩʳʥʜʘסʳ ʘʜʘʤʜʘʨʜʳש ʞʘץʩʳʣʳסʳʥ ʙʘסʘʣʘʡ ʦʪʳʨʳʧ, ʙʽʨʘץ ʘʥʘʥʳש ʦʨʥʳ 

ʙᴇʣʝʢ ʝʢʝʥʽʥ ʩʝʟʽʥʛʝʥʽʥ ʘʪʘʧ ᴇʪʪʽ. 

5-ʩʳʥʳʧ ץʘʟʘץ ᴅʜʝʙʠʝʪʽ ʦץʫʣʳסʳʥʜʘסʳ ʅײʨʜᴅʫʣʝʪ ɸץʳʰʪʳש çʅʘסʳʟ ᴅʞʝ 

 ʪʘʨץʥʜʳʣʳײץ ʘʥץʘʣʳʧʪʘʩץ ʫʰʳʣʘʨʤʝʥ ʪʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘץʛʽʤʝʩʽʥ ʦשʘʡʜʘ?è ᴅץ

ʤʳʥʘʜʘʡ: 

3-ʤʳʩʘʣ: çᴄʞʝʡʜʽש ʞʳʤʠʳʧ ʢװʣʽʧ, ʥʝʤʝʨʝʩʽʥ ʙʘʫʳʨʳʥʘ ʙʘʩץʘʥ ʩᴅʪʪʝʨʽ 

ɹʝʢʟʘʪʪʳש ʞװʨʝʛʽʥʜʝ ʝש ʞʳʣʳ ʝʩʪʝʣʽʢʪʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʩʘץʪʘʣסʘʥ ʝʜʽ. ɸʫʳʣʜʘסʳ 

ᴅʞʝʥʽץ שʘʟʘʥʳ, ʦʥʳש ʰʘʧʘסʘʪץʘ ʪʦʣʳ װʥʽ, ᴅʨ ʩᴇʟʽʥʝʥ ʪᴇʛʽʣʛʝʥ ʤʝʡʽʨʽʤʽ ʙʘʣʘסʘ 

ʝʞʝʣʜʝʥ-ʘץ ʝʨʝʢʰʝ ץʫʘʪ ʙʝʨʝʪʽʥ. çᴄʞʝשʜʽ ʩʘסʳʥʜʳש ʙʘ?è ʜʝʛʝʥ ʩᴇʟʜʽ ʝʩʪʽʛʝʥʜʝ, 

ɹʝʢʟʘʪʪʳש ʢᴇʟʽ ʞʘʩʘʫʨʘʧ, ʘʫʳʣסʘ ʙʘʨסʳʩʳ ʢʝʣʽʧ ʢʝʪʝʪʽʥéè [6]. 

ɹײʣ ʤʳʩʘʣ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ װʣʢʝʥʜʽ ʩʳʡʣʘʫʜʳש, ᴅʞʝʥʽש ʤʝʡʽʨʽʤʽʥʝ 

ʙᴇʣʝʥʫʜʽש, ʦʪʙʘʩʳ ʞʳʣʫʳʥ ʩʝʟʽʥʫʜʽש, ʩʦʥʜʘʡ-ʘץ ʞʘץʳʥ ʘʜʘʤʳʥ ץʘʜʽʨʣʝʡ ʙʽʣʫʜʽש 

ʤʘשʳʟʳʥ ʘʡץʳʥ ʪװʩʽʥʛʝʥʜʝʨʽʥ ʘʡʪʪʳ. ɹʝʢʟʘʪʪʳש ᴅʞʝʩʽʥʝ ʜʝʛʝʥ ʩʘסʳʥʳʰʳ ʤʝʥ 

ʦʥʳש ʞװʨʝʛʽʥʜʝʛʽ ʞʳʣʳ ʩʝʟʽʤʜʝʨ ʦץʫʰʳʣʘʨסʘ ʦʪʙʘʩʳ ײץʥʜʳʣʳסʳʥʳש ʘʜʘʤ 

ᴇʤʽʨʽʥʜʝʛʽ ʦʨʥʳ ʝʨʝʢʰʝ ʝʢʝʥʽʥ ʩʝʟʽʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

4-ʤʳʩʘʣ: çɹʝʢʟʘʪ ᴅʞʝʩʽʥʽש ʘʡʪץʘʥ ᴅʨʙʽʨ ᴇʩʠʝʪʽʥ ʞװʨʝʛʽʥʝ ʪʦץʳʧ ᴇʩʪʽ. ᴄʞʝʩʽ 

ʢʝʡʜʝ ʢʝʰʢʽʩʽʥ ʦʨʳʥʜʳץʪʘ ʦʪʳʨʳʧ, ᴇʪʢʝʥ ʢװʥʜʝʨʜʝʥ ʩʳʨ ʰʝʨʪʢʝʥʜʝ, ʙʘʣʘ ʦʥʳש 

ᴅʨ ʩᴇʟʽʥ ʝʨʝʢʰʝ ʳץʳʣʘʩʧʝʥ ʪʳשʜʘʡʪʳʥ. ᴄʞʝʥʽש ʩʘʙʳʨʣʳ ʜʘ ʙʘʡʩʘʣʜʳ װʥʽ, 

ᴇʤʽʨʜʝʥ ʪװʡʛʝʥ ʪᴅʣʽʤʽ ʤʝʥ ʜʘʥʘʣʳסʳ ɹʝʢʟʘʪץʘ װʣʢʝʥ ʦʡ ʩʘʣʘʪʳʥ. ᴄʩʽʨʝʩʝ çʘʜʘʤ 

ʝש ʘʣʜʳʤʝʥ ᴇʟ ʪʝʛʽʥ, ᴇʟ ʝʣʽʥ ʩʳʡʣʘʡ ʙʽʣʫʽ ʢʝʨʝʢè ʜʝʛʝʥ ᴅʞʝ ʩᴇʟʽ ʦʥʳש ʝʩʽʥʜʝ 

ʤᴅשʛʽʛʝ ʩʘץʪʘʣʳʧ ץʘʣʜʳéè [6]. 

 ɹײʣ װʟʽʥʜʽ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʜʘʥʘʣʳװ ,ץʣʢʝʥʥʽש ʘץʳʣʳʥ ʪʳשʜʘʫ, ײʣʪʪʳץ 

ʪᴅʨʙʠʝ, ʪʝʢʪʽʣʽʢ ʧʝʥ ʝʣʽʥ ײץʨʤʝʪʪʝʫ ʩʠʷץʪʳ ʪʝʨʝײץ שʥʜʳʣʳץʪʘʨʜʳש ʤʘשʳʟʳʥ 

ʪװʩʽʥʛʝʥʜʝʨʽʥ ʘʡʪʪʳ. ᴄʞʝʥʽש ʘʡʪץʘʥ ʪʘסʳʣʳʤʜʳ ʩᴇʟʜʝʨʽ ʘʨץʳʣʳ ʙʘʣʘסʘ ʙʝʨʽʣʝʪʽʥ 

 ʪʳ ʨʫʭʘʥʠץʘʜʽʨʣʝʫ ʩʠʷץ ʩᴇʟʽʥ שʣʢʝʥʥʽװ ,ʳסʪʘʩʪʳץʨ ʩʘʙʘװʩʘʥʘ, ʜᴅʩʪ ץʣʪʪʳײ

 .ʢᴇʨʽʥʝʜʽ ץʠʜʘʣʘʨ ʘʥʳסʘץ

ϧʦʨʳʪʳʥʜʳ.  

 שʛʽʥʛʽ ʙʽʣʽʤ ʙʝʨʫʜʽװʜʝʨʽʩʽ ʙװ ʳʪʫץʘʥʜʘ, ʢᴇʨʢʝʤ ᴅʜʝʙʠʝʪʪʽ ʦץʦʨʳʪʘ ʘʡʪפ

ʙʘʩʪʳ ʤʽʥʜʝʪʪʝʨʽʤʝʥ ï ʦץʫʰʳʥʳש ʨʫʭʘʥʠ ʜװʥʠʝʩʽʥ ʙʘʡʳʪʫ, ʦʥʳש ʙʦʡʳʥʘ 

ʞʘʣʧʳʘʜʘʤʟʘʪʪʳץ ʞᴅʥʝ ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨʜʳ ʜʘʨʳʪʫ ʤʘץʩʘʪʳʤʝʥ ʪʽʢʝʣʝʡ 

ʩʘʙʘץʪʘʩ. ɸʢʩʠʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʦץʳʪʫ ᴅʜʽʩʽ ʦʩʳ ʤʘץʩʘʪץʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪʠʽʤʜʽ ᴅʜʽʩʪʝʤʝʣʽʢ ʙʘסʜʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂᴇʨʢʝʤ ʤᴅʪʽʥʜʝ 
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ʙʝʨʽʣʛʝʥ ײץʥʜʳʣʳץʪʘʨ ʞװʡʝʩʽ ʦץʫʰʳʥʳץ שʘʙʳʣʜʘʫʳʥʜʘ ʪʝʢ ʤʘʟʤײʥ ʨʝʪʽʥʜʝ סʘʥʘ 

ʝʤʝʩ, ʦʥʳש ʞʝʢʝ ʪᴅʞʽʨʠʙʝʩʽ ʤʝʥ ʽʰʢʽ ʩʝʟʽʤ ᴅʣʝʤʽʤʝʥ ײʰʪʘʩץʘʥ ʰʳʥʘʡʳ ʨʫʭʘʥʠ 

 ʘʪʳʥסʢᴇʨʢʝʤʜʽʢ ʪʘʙʠ שʣ ï ʤᴅʪʽʥʥʽײʠʛʝʨʽʣʝʜʽ. ɹ ץʘʥʘ ʪʦʣʳס ʘʥʜʘסʘ ʘʡʥʘʣסʘʟʳʥʘץ

ʪʝʨʝש ʩʝʟʽʥʫʜʽ, ʘʚʪʦʨʣʳץ ʠʜʝʷʥʳ ʧʘʡʳʤʜʘʡ ʘʣʫʜʳ, ʢʝʡʽʧʢʝʨ ᴅʨʝʢʝʪʪʝʨʽʥʽש ʤᴅʥʽʥ 

ʪװʩʽʥʝ ʙʽʣʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ. 

 ,ʘʙʽʣʝʪʪʽ, ʦʡʳ ʩʝʨʛʝʢץ ʡʝʩʽ ʙᴅʩʝʢʝʛʝװʙʽʣʽʤ ʙʝʨʫ ʞ ץʩʪʘʥʜʳץʘʟʘץ ʘʟʽʨʛʽפ

 .ʦʡʳʧ ʦʪʳʨץ ʘסʘʣʳʧʪʘʩʪʳʨʫ ʤʽʥʜʝʪʽʥ ʘʣץ ʘסʣײʥʝʛʽʟʜʝ ʪᴅʨʙʠʝʣʝʥʛʝʥ ʪ ץʣʪʪʳײ

ʄײʥʜʘʡ ʪײʣסʘ ï ʘʣʜʳʤʝʥ ײץʥʜʳʣʳץʪʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʙʽʣʽʤʥʽש ʞʝʤʽʩʽ. ʉʦʥʜʳץʪʘʥ 

ʢᴇʨʢʝʤ ʰʳסʘʨʤʘʣʘʨʜʳ ʘʢʩʠʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫ ʘʨץʳʣʳ ʦץʳʪʫ ʦץʫʰʳʣʘʨʜʳש 

 ʽʰʢʽ ʤᴅʜʝʥʠʝʪʽʥ, ʘʜʘʤʛʝʨʰʽʣʽʢ שʘʪʘʨ ʦʣʘʨʜʳץ ʝʡʪʫʤʝʥשʥʠʝʪʘʥʳʤʳʥ ʢʝװʜ ץʣʪʪʳײ

 ʧʘʣ ʝʪʝʜʽ. ʉʦʥʳʤʝʥץʪʳ ʳץʘ ʥʘסʘʩʠʝʪʪʝʨʽʥ ʜʘʤʳʪʫץ ץʘʣʳסʣײʩʪʘʥʳʤʜʘʨʳʥ, ʪײ

ʙʽʨʛʝ ײץʥʜʳʣʳץץʘ ʙʘסʳʪʪʘʣסʘʥ ᴅʜʝʙʠ ʙʽʣʽʤ ʵʩʪʝʪʠʢʘʣʳץ ʪʘʣסʘʤʥʳש 

 ᴇʤʽʨʛʝ ʜʝʛʝʥ שʫʰʳʥʳץʘʨʪʫʳʥʘ ʞᴅʥʝ ʦ שʘʙʽʣʝʪʽʥʽץ ʘʣʳʧʪʘʩʫʳʥʘ, ʢᴇʨʢʝʤ ʦʡʣʘʫץ

ʟʝʨʜʝʣʽ ʢᴇʟץʘʨʘʩʳʥʳש ʦʨʥʳסʫʳʥʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. ʆʩʳʣʘʡʰʘ, ᴅʜʝʙʠʝʪʪʽ 

 ʘסʣײʘʥʘ ʝʤʝʩ, ʪס ʪᴅʩʽʣʽ שʳʪʫ ï ʪʝʢ ʧᴅʥʜʽʢ ʙʽʣʽʤ ʙʝʨʫʜʽץʳʩʳʥʘʥ ʦסʨײʪʘʨ ʪץʥʜʳʣʳײץ

ʢʝʤʝʣʜʝʥʫʽʥʽש ʤʘשʳʟʜʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʪʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ʄʘץʘʣʘʜʘ ʙʦʣʘʰʘץ ʙʠʦʣʦʛʠʷ ʤסײʘʣʽʤʜʝʨʽʥ ʜʘʷʨʣʘʫʜʘ ʤʦʜʝʣʴʜʝʫʜʽש 

ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʄʦʜʝʣʴʜʝʫ ʢװʨʜʝʣʽ ʙʠʦʣʦʛʠʷʣʳץ 

ʧʨʦʮʝʩʪʝʨʜʽ ʢᴇʨʥʝʢʽ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʪװʨʜʝ ʢᴇʨʩʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪʠʽʤʜʽ 

ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ. ʇᴅʥʜʽʢ, ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʦʡʳʥ 

ʪװʨʽʥʜʝʛʽ ʤʦʜʝʣʴʜʝʫ ᴅʜʽʩʪʝʨʽ ʪʘʣʜʘʥʘʜʳ, ʦʣʘʨʜʳש ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʩʪʫʜʝʥʪʪʝʨʛʝ 

 ʧʘʡʜʘʩʳ ʢᴇʨʩʝʪʽʣʝʜʽ. ʄʦʜʝʣʴʜʝʫ ץʦʣʜʘʥʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ

ʙʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʜʽש ʚʠʟʫʘʣʜʳ, ʟʝʨʪʪʝʫʰʽʣʽʢ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥ 

ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʜʽ, ʩʘʙʘץʪʘסʳ ʢװʨʜʝʣʽ סײʳʤʜʘʨʜʳ ʪװʩʽʥʫʜʽ ʞʝשʽʣʜʝʪʝʜʽ, 

ʩʪʫʜʝʥʪʪʝʨʜʽש ʧᴅʥʛʝ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ʙʽʣʽʤ ʩʘʧʘʩʳʥ 

ʞʦסʘʨʳʣʘʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʤʦʜʝʣʴʜʝʫ, ʙʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʜʽ ʜʘʷʨʣʘʫ, ʘץʧʘʨʘʪʪʳץ 

ʤʦʜʝʣʴʜʝʫ, ʦʡʳʥ ʪװʨʽʥʜʝʛʽ ʤʦʜʝʣʴʜʝʫ, ʧᴅʥʜʽʢ ʤʦʜʝʣʴʜʝʫ. 

 

 

ɹʦʣʘʰʘץ ʙʠʦʣʦʛʠʷ ʤסײʘʣʽʤʜʝʨʽʥ ʜʘʷʨʣʘʫ ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש 

ʤʘשʳʟʜʳ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʪʫʜʝʥʪʪʝʨʜʽש ʢᴅʩʽʙʠ 

 ʫץʦ שʙʽʣʽʤʤʝʥ ʰʝʢʪʝʣʤʝʡ, ʦʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʪʝʢ ʪʝʦʨʠʷʣʳץ ʟʳʨʝʪʪʽʣʽʛʽʥײץ

 ʜʳʣʘʨʳʥסʞᴅʥʝ ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʜʘ ץʘʨʤʘʰʳʣʳסʳʟʤʝʪʽʥʜʝʛʽ ʜʝʨʙʝʩʪʽʢ, ʰʳץ

ʜʘʤʳʪʫסʘ ʥʝʛʽʟʜʝʣʫʽ ʪʠʽʩ. ʆʩʳ ʤʘץʩʘʪץʘ ʞʝʪʫʜʽש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳʥʳש ʙʽʨʽ ï 

ʤʦʜʝʣʴʜʝʫ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ, ʦʣ ʢװʨʜʝʣʽ ʙʠʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʥʘץʪʳ, ʢᴇʨʥʝʢʽ 

ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʢᴇʨʩʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʦʜʝʣʴʜʝʫ 

ʩʪʫʜʝʥʪʪʝʨʜʽש ʩʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ, ʟʝʨʪʪʝʫʰʽʣʽʢ ʜʘסʜʳʣʘʨʳʥ ʞᴅʥʝ 

ʧʨʘʢʪʠʢʘʣʳץ ʰʝʙʝʨʣʽʛʽʥ ʞʝʪʽʣʜʽʨʝʜʽ. ʄʘץʘʣʘʜʘ ʙʦʣʘʰʘץ ʙʠʦʣʦʛʠʷ ʤסײʘʣʽʤʜʝʨʽʥ 

ʜʘʷʨʣʘʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʤʦʜʝʣʴʜʝʫʜʽש ʪװʨʣʝʨʽ, ʦץʫ ץʳʟʤʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʘסʳ 

 .ʘʨʘʩʪʳʨʳʣʘʜʳץ ʳ ʨᴇʣʽסʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʘ שʦʣʜʘʥʫ ʪᴅʩʽʣʜʝʨʽ ʞᴅʥʝ ʦʥʳץ

ɿʘʤʘʥʥʳש ʪʘʣʘʙʳʥʘ ʩʘʡ ʙʽʣʽʤ ʙʝʨʫ ʞʘסʜʘʡʳʥʜʘ ʙʘʩʪʳ ʤʽʥʜʝʪ ï ʙʦʣʘʰʘץ 

ʤסײʘʣʽʤʜʝʨʽʜʽש ʞʘʥ-ʞʘץʪʳ ʢᴅʩʽʙʠ ʞᴅʥʝ ʪײʣסʘʣʳץ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ. ɹײʣ 
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ʪʝʢ ʦʣʘʨʜʳש ʞʝʢʝ ʞʝʪʽʩʪʽʢʪʝʨʽʥʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʽʣʽʤ ʙʝʨʫ ʩʘʧʘʩʳʥʘ 

ʞᴅʥʝ ץʦסʘʤסʘ ʧʘʡʜʘʣʳ ʢᴅʩʽʙʠ ץʳʟʤʝʪʢʝ ʜʘʡʳʥ ʙʦʣʫʳʥʘ ʙʘסʳʪʪʘʣʘʜʳ. ʆʩʳ 

ʢʦʥʪʝʢʩʪʝ ʦץʫ ץʳʟʤʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʘ ʤʦʜʝʣʴʜʝʫ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ ʦʣʘʨʜʳש 

ʰʳסʘʨʤʘʰʳʣʳץ ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽʣʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨ ʦץʫ ץʳʟʤʝʪʽʥʜʝ ʙʝʣʩʝʥʜʽ, ᴇʟʽʥ-ᴇʟʽ ʘʣסʘ 

ʞʝʪʝʣʝʡ ʘʣʘʪʳʥ ʞᴅʥʝ ʙʽʣʽʤʜʽ ʪʠʽʤʜʽ ʤʝשʛʝʨʝ ʘʣʘʪʳʥ ʩʫʙʲʝʢʪ ʨʝʪʽʥʜʝ 

 .ʘʣʳʧʪʘʩʫʳʥʘ ʞᴅʨʜʝʤ ʙʦʣʘʜʳץ

 ʘ ʤʽʥʜʝʪʪʽ ʙʽʣʽʤ ʙʝʨʫסʤʝʤʣʝʢʝʪʪʽʢ ʞʘʣʧʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʩʪʘʥʜʘʨʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ, ʩʪʫʜʝʥʪʪʝʨʜʽש ʦץʫ ʥᴅʪʠʞʝʣʝʨʽ ʪʝʢ ʪʝʦʨʠʷʣʳץ 

ʤʘʪʝʨʠʘʣʜʳ ʤʝשʛʝʨʫʤʝʥ ʰʝʢʪʝʣʤʝʡ, ʦʥʳ ᴇʟʜʽʛʽʥʝʥ ץʦʣʜʘʥʘ ʙʽʣʫ ʘʨץʳʣʳ 

ʙʘסʘʣʘʥʘʜʳ. ʆʩʳ ʦʨʘʡʜʘ, ʟʘʤʘʥʘʫʠ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝ ʙʦʣʘʰʘץ 

ʤסײʘʣʽʤʜʝʨʜʽש ʢᴅʩʽʙʠ ʧʦʪʝʥʮʠʘʣʳʥ ʘʰʫסʘ, ʦץʫ ץʳʟʤʝʪʽʥ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫסʘ 

ʞᴅʥʝ ʟʝʨʪʪʝʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʪᴅʩʽʣʜʝʨʜʽ ʽʟʜʝʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 

ʄʦʜʝʣʴʜʝʫ ᴅʜʽʩʽ ʦʩʳ ʤʘץʩʘʪץʘ ץʦʣ ʞʝʪʢʽʟʫʜʽש ʪʠʽʤʜʽ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ 

ʢװʨʜʝʣʽ ʙʠʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʥʘץʪʳ, ʢᴇʨʥʝʢʽ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ 

ʢᴇʨʩʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

 ʞᴅʥʝ שʛʝʨʫʜʽשʜʝʨʽʩʽʥʜʝ ʤʦʜʝʣʴʜʝʫ ʙʽʣʽʤʜʽ ʤʝװ ʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫפ

ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʥʝʛʽʟʛʽ ײץʨʘʣʜʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʆʣ ʝʢʽ ʤʘשʳʟʜʳ ʬʫʥʢʮʠʷʥʳ ʘʪץʘʨʘʜʳ: ʙʽʨ ʞʘסʳʥʘʥ, ʩʪʫʜʝʥʪʪʝʨʜʽש ʦץʫ 

ʤʘʪʝʨʠʘʣʳʥ ʠʛʝʨʫʽ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, 

ʝʢʽʥʰʽ ʞʘסʳʥʘʥ, ʦץʫ ʤʘʟʤײʥʳʥ ʞװʡʝʣʝʫ ʞᴅʥʝ ײץʨʳʣʳʤʜʘʫ ײץʨʘʣʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ.  

ʄʦʜʝʣʴʜʝʫ ʧʨʦʮʝʩʽ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʙʽʨʥʝʰʝ ʢʝʟʝשʥʝʥ ʪײʨʘʜʳ: 

ʤʘʪʝʨʠʘʣʜʳ ʤץײʠʷʪ ʪʘʣʜʘʫ, ʦʥʳ ʙʝʣʛʽʣʝʨ ʤʝʥ ʩʠʤʚʦʣʜʘʨ ʞװʡʝʩʽʥʝ ʘʡʥʘʣʜʳʨʫ, 

ʤʦʜʝʣʴʤʝʥ ʞײʤʳʩ ʞʘʩʘʫ ʞᴅʥʝ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʥʘץʪʳ ʞʘסʜʘʡʤʝʥ 

ʩʘʣʳʩʪʳʨʫ. ᴄʨʙʽʨ ʢʝʟʝש ʘʨʥʘʡʳ ײץʨʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ, 

ʦʣʘʨ ʩʪʫʜʝʥʪʪʝʨ װʰʽʥ ʙʽʨ ʞʘסʳʥʘʥ ʙʽʣʽʤʥʽש ʦʙʲʝʢʪʽʩʽ ʙʦʣʳʧ, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ 

ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ץʳʟʤʝʪ ʝʪʝʜʽ. [1]. 

ʇϸʥʜʽʢ (ʟʘʪʪʳϨ) ʤʦʜʝʣʴʜʝʫ ï ʙʠʦʣʦʛʠʷʣʳץ ʦʙʲʝʢʪʽʣʝʨʜʽש ʥʝʤʝʩʝ 

ʧʨʦʮʝʩʪʝʨʜʽש ʚʠʟʫʘʣʜʳ ʤʘʢʝʪʪʝʨʽʥ ʞʘʩʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ɹײʣ ʪᴅʩʽʣ ʩʪʫʜʝʥʪʪʝʨʛʝ 

ʞʘʩʫʰʘʥʳײץ שʨʳʣʳʤʳ, ʦʨʛʘʥʦʠʜʪʘʨʜʳץ שʳʟʤʝʪʽ, ʘסʟʘʣʘʨʜʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʧʨʦʮʝʩʪʝʨʽ ʩʠʷץʪʳ ʢװʨʜʝʣʽ ʙʠʦʣʦʛʠʷʣʳסײ ץʳʤʜʘʨʜʳ ʥʘץʪʳ ʞᴅʥʝ ʢᴇʨʥʝʢʽ ʪװʨʜʝ 

ʢᴇʨʩʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʳʩʘʣʳ, ɼʅץ פʦʩ ʩʧʠʨʘʣʴ ײץʨʳʣʳʤʳʥ ʥʝʤʝʩʝ 

ʞʘʩʫʰʘ ʤʝʤʙʨʘʥʘʩʳʥ ᴅʨʪװʨʣʽ ʤʘʪʝʨʠʘʣʜʘʨʜʘʥ ʤʘʢʝʪ ʨʝʪʽʥʜʝ ʞʘʩʘʫ 

ʩʪʫʜʝʥʪʪʝʨʜʽש ʤʘʪʝʨʠʘʣʜʳ ʪʦʣʳץ ʪװʩʽʥʫʽʥʝ, ʧʨʘʢʪʠʢʘʣʳץ ʩʘʙʘץʪʘʨʜʘ ʦʥʳ ʪʠʽʤʜʽ 

 .ʧʘʣ ʝʪʝʜʽץʦʣʜʘʥʫʳʥʘ ʳץ

ɸϨʧʘʨʘʪʪʳϨ ʤʦʜʝʣʴʜʝʫ ï ʦʙʲʝʢʪʽʣʝʨ ʤʝʥ ʧʨʦʮʝʩʪʝʨʜʽ ʣʦʛʠʢʘʣʳץ ʞᴅʥʝ 

ʢᴇʨʥʝʢʽ ʪװʨʜʝ ײʩʳʥʫ. ʄײʥʜʘ ʛʨʘʬʠʢʪʝʨ, ʜʠʘʛʨʘʤʤʘʣʘʨ, ʢʝʩʪʝʣʝʨ, ʩʳʟʙʘʣʘʨ 

 ,ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ שʤʦʜʝʣʴʜʝʨ ʩʪʫʜʝʥʪʪʝʨʜʽ ץʧʘʨʘʪʪʳץʦʣʜʘʥʳʣʘʜʳ. ɸץ

 ʘʙʽʣʝʪʽʥץ ʪʘʫץʳ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʘʥʳסʩʽʥʫ, ʵʣʝʤʝʥʪʪʝʨ ʘʨʘʩʳʥʜʘװʨʳʣʳʤʳʥ ʪײץ

ʜʘʤʳʪʘʜʳ. ɹײʣ ʪᴅʩʽʣ ʙʠʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽש ʜʠʥʘʤʠʢʘʩʳʥ ʪװʩʽʥʫʛʝ, ʞʘשʘ 

ʙʽʣʽʤʜʽ ʪʠʽʤʜʽ ʤʝשʛʝʨʫʛʝ ʞᴅʥʝ סʳʣʳʤʠ ʟʝʨʪʪʝʫ ᴅʨʝʢʝʪʪʝʨʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ʆʡʳʥ ʪϮʨʽʥʜʝʛʽ ʤʦʜʝʣʴʜʝʫ ï ʩʪʫʜʝʥʪʪʝʨʜʽש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ, 

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ʄʳʩʘʣʳ, çɻʝʥʝʪʠʢʘʣʳץ ʣʦʪʝʨʝʷè ʦʡʳʥʳ ʘʨץʳʣʳ ʪץײʳʤץʫʘʣʘʫʰʳʣʳץ 

ʟʘשʜʳʣʳץʪʘʨʳʥ ʟʝʨʪʪʝʫ ʢʝʟʽʥʜʝ ʩʪʫʜʝʥʪʪʝʨʛʝ ʛʝʥʦʪʠʧ ʢʘʨʪʘʣʘʨʳ ʙʝʨʽʣʝʜʽ, 

ʦʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ײʨʧʘץ ʙʝʣʛʽʣʝʨʽ ʙʦʣʞʘʥʘʜʳ. ɹײʣ ʪᴅʩʽʣ ʙʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʛʝ 

ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫ, ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ 

ʧʨʘʢʪʠʢʘʣʳץ ʪײʨסʳʜʘ ʢᴇʨʩʝʪʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. 

 
ʉʳʟʙʘ 1. ʄʦʜʝʣʴʜʝʫʜʽϬ ʪϮʨʣʝʨʽ. 

 

 
ʄʦʜʝʣʴʜʝʫ ᴅʜʽʩʪʝʨʽʥʽש ʙײʣ ʪװʨʣʝʨʽ ʙʦʣʘʰʘץ ʙʠʦʣʦʛʠʷ ʤסײʘʣʽʤʜʝʨʽʥʝ ʦץʫ 

 ʫץʦ שʘʨʘʜʳ. ʆʣʘʨ ʩʪʫʜʝʥʪʪʝʨʜʽץʡʳʤʜʘʩʪʳʨʫʜʘ ʥʝʛʽʟʛʽ ʨᴇʣ ʘʪײ ʳʟʤʝʪʽʥץ

ʤʘʪʝʨʠʘʣʳʥ ʪʝʨʝש ʤʝשʛʝʨʫʽʥʝ, ʩʳʥʠ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫסʘ, ʘץʧʘʨʘʪʪʳ ʪʘʣʜʘʫ 

ʞᴅʥʝ ʞװʡʝʣʝʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ 

ʪᴅʩʽʣʜʝʨ ʢᴅʩʽʙʠ ʜʘʷʨʣʳץʪʘ ʩʪʫʜʝʥʪʪʝʨʜʽש ʧʨʘʢʪʠʢʘʣʳץ ʩʘʙʘץʪʘʨʜʳ ʪʠʽʤʜʽ 

ʞʦʩʧʘʨʣʘʫ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʚʠʟʫʘʣʜʳ ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ ʪװʨʜʝ ײʩʳʥʫ ץʘʙʽʣʝʪʪʝʨʽʥ 

ʞʝʪʽʣʜʽʨʝʜʽ. 

ʐʳʥʜʘʧ ʢʝʣʩʝʢ, ʤʦʜʝʣʴʜʝʫʜʽש ʙײʣ ʪװʨʣʝʨʽʥ ʤʝʪʘ-ʧᴅʥʜʽʢ ʥᴅʪʠʞʝ ʨʝʪʽʥʜʝ 

 ʣʛʽ ʥʝʤʝʩʝ ʦʙʲʝʢʪװ ʫ ʤʘʪʝʨʠʘʣʳʥץʘ ʦסʫʰʳʣʘʨץʣ ᴅʜʽʩ ʦײʘ ʙʦʣʘʜʳ. ɹסʘʨʘʩʪʳʨʫץ

ʨʝʪʽʥʜʝ ʢᴇʨʩʝʪʫʛʝ ʞᴅʥʝ ʦʥʳ ײץʨʳʣʳʤʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ᴅʤʙʝʙʘʧ ʦץʫ 

ᴅʨʝʢʝʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄʦʜʝʣʴʜʝʫ ʟʝʨʪʪʝʣʝʪʽʥ ʤʘʪʝʨʠʘʣʜʳ ʪʘʣʜʘʫʜʘʥ ʪײʨʘʪʳʥ 

ʢװʨʜʝʣʽ ʧʨʦʮʝʩʩ. ʆʥʳש ᴅʨʙʽʨ ʢʦʤʧʦʥʝʥʪʽ ʙʝʣʛʽʣʽ ʙʽʨ ʦʧʝʨʘʮʠʷʣʳץ ʬʫʥʢʮʠʷʥʳ 

ʘʪץʘʨʘʜʳ ʞᴅʥʝ ʩʪʫʜʝʥʪʪʝʨʜʽץ שʘʙʳʣʜʘʫ ʦʙʲʝʢʪʽʩʽ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʪʽʥ 

 ʳסʳʪʳʥʜʘסʘʤʪʠʜʳ [2]. ʅʝʛʽʟʜʝʧ ʢʝʣʛʝʥʜʝ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʙʘץ ʨʘʣʜʘʨʜʳײץ

ʧᴅʥʜʝʨʜʽ ʤʝשʛʝʨʫ ʪʘʙʳʩʪʳʣʳסʳ ʢᴇʙʽʥʝʩʝ ʩʪʫʜʝʥʪʪʝʨʜʽש ʤʦʜʝʣʴʜʝʫ ᴅʜʽʩʽʥ ʩʘʥʘʣʳ, 

ʩʘʧʘʣʳ ʪװʨʜʝ ץʦʣʜʘʥʘ ʘʣʫ ץʘʙʽʣʝʪʽʥʝ ʙʘʡʣʘʥʳʩʪʳ [3].  

ϧʦʨʳʪʳʥʜʳ. 

ɹײʣ ʤʘץʘʣʘʜʘ ʙʦʣʘʰʘץ ʙʠʦʣʦʛʠʷ ʤסײʘʣʽʤʜʝʨʽʥ ʜʘʷʨʣʘʫʜʘ ʦץʫ ץʳʟʤʝʪʽʥ 

 .ʘʨʘʩʪʳʨʳʣʜʳץ ʦʣʜʘʥʫ ʤᴅʩʝʣʝʩʽץ ʡʳʤʜʘʩʪʳʨʫ ʙʘʨʳʩʳʥʜʘ ʤʦʜʝʣʴʜʝʫʜʽײ

ʄʦʜʝʣʴʜʝʫ ᴅʜʽʩʽ ʩʪʫʜʝʥʪʪʝʨʜʽש ʢװʨʜʝʣʽ ʙʠʦʣʦʛʠʷʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ ʢᴇʨʥʝʢʽ 

ʪװʨʜʝ ʪװʩʽʥʫʽʥʝ, ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʧʨʘʢʪʠʢʘʣʳץ ʽʩ-ᴅʨʝʢʝʪʢʝ ʘʡʥʘʣʜʳʨʘ ʘʣʫ 



Priority directions of science and education development 

140 

 ,ʧʘʣ ʝʪʝʜʽ. ʇᴅʥʜʽʢץʘ ʞᴅʥʝ ʩʳʥʠ ʦʡʣʘʫʳʥ ʞʝʪʽʣʜʽʨʫʛʝ ʳסʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫץ

ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʦʡʳʥʜʳץ ʤʦʜʝʣʴʜʝʫ ʪװʨʣʝʨʽ ʩʪʫʜʝʥʪʪʝʨʛʝ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ 

ʞװʡʝʣʽ ʪװʨʜʝ ʪʘʣʜʘʫסʘ, ʘץʧʘʨʘʪʪʳ ʚʠʟʫʘʣʜʳ ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ ʪװʨʜʝ ײʩʳʥʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʤʦʜʝʣʴʜʝʫ ʙʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʛʝ ʦץʫ 

 ʧʝʥ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ץʫʰʳʣʳסʳʟʳץ ʘץץʘ, ʩʘʙʘסʡʳʤʜʘʩʪʳʨʫײ ʳʟʤʝʪʽʥ ʪʠʽʤʜʽץ

ʘʨʪʪʳʨʫסʘ, ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʞʦסʘʨʳʣʘʪʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʆʩʳʣʘʡʰʘ, ʦץʫ 

 ʢᴅʩʽʙʠ שʘʣʽʤʜʝʨʽʥʽסײʙʠʦʣʦʛʠʷ ʤ ץʦʣʜʘʥʫ ʙʦʣʘʰʘץ ʳʟʤʝʪʽʥʜʝ ʤʦʜʝʣʴʜʝʫʜʽץ

 ʜʳʣʘʨʜʳסʜʘ ץʙʽʣʽʤ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ, ʪʝʦʨʠʷʣʳץ ʟʳʨʝʪʪʝʨʽʥײץ

 ᴅʩʝʨ ʝʪʫʽʥʜʝ שʜʘʤʫʳʥʘ ʦ ץʘʣʳסʣײʞʝʢʝ ʪ שʡʣʝʩʪʽʨʫʜʝ ʞᴅʥʝ ʩʪʫʜʝʥʪʪʝʨʜʽװ

ʤʘשʳʟʜʳ ײץʨʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 
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ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ï 2018. ï ˉ 2. URL: https://science-

education.ru/ru/article/view?id=27464. 

2 ʆʞʠʛʠʥʘ ʉ.ʇ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʫʯʝʙʥʦʛʦ ʜʝʡʩʪʚʠʷ 
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ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʫʯʘʱʠʭʩʷ // ʅʘʫʯʥʦ-
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ɸ.ɾ. ɸʡʢʘʜʘʤʦʚʘ  
ʄʘʛʠʩʪʨʘʥʪ 2 ʢʫʨʩʘ ʂʘʟʅʇʋ ʠʤ. ɸʙʘʷ, ɸʣʤʘʪʳ 

ʈ.ɹ. ɸʙʜʨʘʭʤʘʥʦʚʘ  
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢ.ʧʩ.ʥ., ʜʦʮʝʥʪ ʂʘʟʅʇʋ ʠʤ. ɸʙʘʷ, ɸʣʤʘʪʳ  

 

 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʦʞʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʘʙʦʪ ʧʦ 

ʚʦʟʨʘʩʪʥʦʡ ʧʩʠʭʦʣʦʛʠʠ, ʧʦʜʨʦʩʪʢʦʚʳʡ ʧʝʨʠʦʜ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ 10ï17 ʣʝʪ; ʧʨʠ 

ʵʪʦʤ ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʪʥʦʩʠʪ ʢ ʥʝʤʫ ʚʦʟʨʘʩʪʥʦʡ 

ʜʠʘʧʘʟʦʥ 10-19 ʣʝʪ. ʋʢʘʟʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʥʫʞʜʘʝʪʩʷ ʚ 

ʥʝʧʨʝʨʳʚʥʦʤ ʵʤʧʠʨʠʯʝʩʢʦʤ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʧʝʨʝʦʩʤʳʩʣʝʥʠʠ [1]. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʨʦʩʪʦʢ, ʜʠʘʛʥʦʩʪʠʢʘ, ʤʦʥʠʪʦʨʠʥʛ, ʩʘʤʦʨʝʛʫʣʷʮʠʷ, 

ʣʠʯʥʦʩʪʴ, ʨʘʟʚʠʪʠʝ. 

 

 

ʇʝʨʠʦʜ ʨʘʥʥʝʡ ʠ ʩʨʝʜʥʝʡ ʶʥʦʩʪʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʩʢʦʨʝʥʥʦʡ 

ʧʝʨʝʩʪʨʦʡʢʦʡ ʢʦʛʥʠʪʠʚʥʦʡ, ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨ. ɼʣʷ ʯʘʩʪʠ 

ʧʦʜʨʦʩʪʢʦʚ ʵʪʘ ʧʝʨʝʩʪʨʦʡʢʘ ʧʨʦʭʦʜʠʪ ʥʘ ʬʦʥʝ ʧʦʚʳʰʝʥʥʳʭ ʨʠʩʢʦʚ: ʰʢʦʣʴʥʘʷ 

ʜʝʟʘʜʘʧʪʘʮʠʷ, ʘʛʨʝʩʩʠʚʥʦʝ ʠ ʜʝʣʠʥʢʚʝʥʪʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʪʨʝʚʦʞʥʦ-ʜʝʧʨʝʩʩʠʚʥʘʷ 

ʩʠʤʧʪʦʤʘʪʠʢʘ, ʪʨʫʜʥʦʩʪʠ ʩʘʤʦʨʝʛʫʣʷʮʠʠ. ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʧʨʘʢʪʠʢʝ ʪʘʢʠʭ ʫʯʘʱʠʭʩʷ ʯʘʩʪʦ ʦʧʠʩʳʚʘʶʪ ʢʘʢ çʪʨʫʜʥʳʭ ʧʦʜʨʦʩʪʢʦʚè ï ʥʝ ʢʘʢ 

ʩʪʠʛʤʫ, ʘ ʢʘʢ ʠʥʜʠʢʘʪʦʨ ʧʦʚʳʰʝʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʦʜʜʝʨʞʢʝ ʠ ʤʦʥʠʪʦʨʠʥʛʝ 

ʠʟʤʝʥʝʥʠʡ [2]. 

ɼʘʥʥʳʡ ʧʝʨʠʦʜ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʣʦʞʥʳʤ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʘʤʠʭ ʜʝʪʝʡ, ʥʦ ʠ 

ʜʣʷ ʧʝʜʘʛʦʛʦʚ ʠ ʨʦʜʠʪʝʣʝʡ. ɺ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʯʠʚʦʡ ʠ ʥʝʩʪʘʙʠʣʴʥʦʡ ʧʩʠʭʠʢʠ 

ʨʝʙʸʥʢʘ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʦʢʘʟʳʚʘʪʴ ʧʦʜʜʝʨʞʢʫ ʠ ʧʦʥʠʤʘʪʴ ʝʛʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʝʜʘʛʦʛʠ-ʧʩʠʭʦʣʦʛʠ. 

ɿʘʜʘʯʘ ʧʝʜʘʛʦʛʘ-ʧʩʠʭʦʣʦʛʘ ï ʥʝ ʪʦʣʴʢʦ çʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʘ ʩʨʝʟʝè, ʥʦ ʠ 

ʥʘʜʸʞʥʦ ʠʟʤʝʨʷʪʴ ʜʠʥʘʤʠʢʫ ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ: ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʝ 

ʥʘʚʳʢʦʚ ʩʘʤʦʨʝʛʫʣʷʮʠʠ, ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ, ʩʦʮʠʘʣʴʥʦ-

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʫʯʝʙʥʦʡ ʤʦʪʠʚʘʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʜʝʣʴ ʠ 

ʤʝʩʷʮʝʚ. ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʪ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʡ 
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ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠ ʧʨʦʪʦʢʦʣʳ ʠʟʤʝʨʝʥʠʷ, ʘʢʮʝʥʪʠʨʫʷ ʤʝʪʦʜʳ ʩ ʧʦʜʪʚʝʨʞʜʸʥʥʦʡ 

ʚʘʣʠʜʥʦʩʪʴʶ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʠʟʤʝʥʝʥʠʷʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʪʴ ʚʩʝ 

ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʝʜʘʛʦʛ ï ʧʩʠʭʦʣʦʛ ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʥʠʤʘʝʪʩʷ ʠʟʫʯʝʥʠʝʤ ʜʠʥʘʤʠʢʠ ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ ʧʦʜʨʦʩʪʢʦʚ. 

ʇʦʵʪʦʤʫ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʩʫʪʠ ʧʦʥʷʪʠʷ çʣʠʯʥʦʩʪʥʳʡ ʨʦʩʪè. 

ʇʦ ʤʥʝʥʠʶ ɻ. ʆʣʣʧʦʨʪʘ, ʣʠʯʥʦʩʪʴ ï ɻ ʪʦ ʜʠʥʘʤʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʥʫʪʨʠ 

ʠʥʜʠʚʠʜʘ ʪʝʭ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ 

ʫʥʠʢʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʤʳʰʣʝʥʠʝ. ɺ ʢʫʣʴʪʫʨʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʡ ʪʨʘʜʠʮʠʠ, 

ʩʦʛʣʘʩʥʦ ɸ.ʅ. ʃʝʦʥʪʴʝʚʫ ʠ ʃ.ʀ. ɹʦʞʦʚʠʯ, ʣʠʯʥʦʩʪʴ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʠʩʪʝʤʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ ʠ ʚʳʨʘʞʘʝʪ ʠʝʨʘʨʭʠʶ ʤʦʪʠʚʦʚ ʠ ʩʤʳʩʣʦʚ 

ʩʫʙʲʝʢʪʘ. ɺ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʃ.ʉ. ɺʳʛʦʪʩʢʦʛʦ, ʣʠʯʥʦʩʪʴ 

ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʚ çʩʦʮʠʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʨʘʟʚʠʪʠʷè, ʛʜʝ ʠʥʪʝʨʠʦʨʠʟʘʮʠʷ 

ʢʫʣʴʪʫʨʥʳʭ ʩʨʝʜʩʪʚ ʦʧʨʝʜʝʣʷʝʪ ʝʸ ʩʪʨʫʢʪʫʨʫ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʪʝʛʨʘʪʠʚʥʦʤ 

ʧʦʜʭʦʜʝ ɼ. ʄʘʢɸʜʘʤʩʘ ʠ ɼʞ. ʇʵʣʩ, ʣʠʯʥʦʩʪʴ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ 

ʩʠʩʪʝʤʘ: ʙʘʟʦʚʳʝ ʯʝʨʪʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʘʜʘʧʪʘʮʠʠ (ʮʝʥʥʦʩʪʠ, ʮʝʣʠ, ʤʦʪʠʚʳ) ʠ 

ʥʘʨʨʘʪʠʚʥʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ, ʧʨʠʜʘʶʱʘʷ ʙʠʦʛʨʘʬʠʠ ʮʝʣʦʩʪʥʦʩʪʴ. ʉʦʛʣʘʩʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʇ. ʂʦʩʪʘ ʠ ʈ. ʄʘʢʂʨʘʝ, ʠʟʤʝʨʠʤʳʝ ʯʝʨʪʳ (ʤʦʜʝʣʴ çɹʦʣʴʰʦʡ 

ʧʷʪʸʨʢʠè) ʩʦʩʪʘʚʣʷʶʪ ʚʘʞʥʳʡ, ʥʦ ʥʝ ʠʩʯʝʨʧʳʚʘʶʱʠʡ ʫʨʦʚʝʥʴ ʦʧʠʩʘʥʠʷ 

ʣʠʯʥʦʩʪʠ [3; 4; 5]. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ɸ. ʄʘʩʣʦʫ ʠ ʂ. ʈʦʜʞʝʨʩʘ, ʣʠʯʥʦʩʪʥʳʡ ʨʦʩʪ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʢ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʧʦʜʣʠʥʥʦʩʪʠ, 

ʚʳʨʘʞʘʶʱʝʝʩʷ ʚ ʫʩʠʣʝʥʠʠ ʘʚʪʦʥʦʤʠʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʗ-

ʢʦʥʮʝʧʮʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʕ. ɼʝʩʠ ʠ ʈ. ʈʘʡʘʥʘ ʚ ʨʫʩʣʝ ʪʝʦʨʠʠ 

ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ, ʪʘʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʙʘʟʦʚʳʭ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ï ʘʚʪʦʥʦʤʠʠ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʩʚʷʟʘʥʥʦʩʪʠ, ï 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʥʫʪʨʝʥʥʝʡ ʤʦʪʠʚʘʮʠʠ ʠ ʩʫʙʲʝʢʪʠʚʥʦʤʫ ʙʣʘʛʦʧʦʣʫʯʠʶ. ɺ 

ʧʘʨʘʜʠʛʤʝ ʧʩʠʭʦʣʦʛʠʠ ʞʠʟʥʝʥʥʦʛʦ ʧʫʪʠ, ʧʦ ʉʪʝʮʝʥʢʦ, ʣʠʯʥʦʩʪʥʳʡ ʨʦʩʪ 

ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʩʦʯʝʪʘʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʢʘʢ ʧʨʠʦʙʨʝʪʝʥʠʷ, ʪʘʢ ʠ ʫʪʨʘʪʳ. ʄʝʪʘ-

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ɹ. ʈʦʙʝʨʪʩʘ ʠ ʩʦʘʚʪ. ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʠ 

ʨʘʥʥʝʚʟʨʦʩʣʦʤ ʧʝʨʠʦʜʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʨʝʜʥʝʫʨʦʚʥʝʚʳʡ ʧʨʠʨʦʩʪ ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ 

ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ï ʭʘʨʘʢʪʝʨʥʳʡ ʧʘʪʪʝʨʥ çʩʦʟʨʝʚʘʥʠʷ ʣʠʯʥʦʩʪʠè 

[6; 7]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʩʚʝʜʝʥʠʡ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʜʠʥʘʤʠʢʠ 

ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʜʨʦʩʪʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʫʶ 

ʟʘʜʘʯʫ, ʪʨʝʙʫʶʱʫʶ ʠʥʪʝʛʨʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ. ʇʦʵʪʦʤʫ ʢʣʶʯʝʚʳʤ ʰʘʛʦʤ ʚ ʨʘʙʦʪʝ 

ʧʝʜʘʛʦʛʘ-ʧʩʠʭʦʣʦʛʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʦʩʥʦʚʘʥʥʦʡ ʙʘʟʳ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. ʅʠʞʝ ʨʘʩʩʤʦʪʨʠʤ ʨʷʜ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʦʡ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʠʢ 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʦʪʦʢʦʣ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʯʝʪʳʨʸʭ ʰʘʛʦʚ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʨʦʪʦʢʦʣ ʥʘʯʠʥʘʝʪʩʷ ʩ ʵʪʠʢʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʵʪʘʧʘ. 

ɼʦ ʩʪʘʨʪʘ ʣʶʙʳʭ ʧʨʦʮʝʜʫʨ ʧʝʜʘʛʦʛ-ʧʩʠʭʦʣʦʛ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ 
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ʩʦʛʣʘʩʠʝ ʧʦʜʨʦʩʪʢʘ ʠ ʝʛʦ ʟʘʢʦʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, ʚ ʧʦʥʷʪʥʦʡ ʬʦʨʤʝ 

ʨʘʟʲʷʩʥʷʝʪ ʮʝʣʠ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʬʦʨʤʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

ʆʪʜʝʣʴʥʦ ʧʨʦʛʦʚʘʨʠʚʘʶʪʩʷ ʧʨʘʚʠʣʘ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʩʪʠʛʤʘʪʠʟʘʮʠʠ: ʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ, 

ʥʝʷʨʣʳʯʥʳʡ ʷʟʳʢ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʘʢ ʦʨʠʝʥʪʠʨʳ ʨʘʟʚʠʪʠʷ, ʘ ʥʝ 

ʢʘʢ çʷʨʣʳʢʠè ʠʣʠ çʜʠʘʛʥʦʟʳè. 

ʅʘ ʧʝʨʚʦʡ ʥʝʜʝʣʝ ʧʨʦʚʦʜʠʪʩʷ ʙʘʟʦʚʘʷ ʦʮʝʥʢʘ. ʉʥʘʯʘʣʘ ʚʳʧʦʣʥʷʝʪʩʷ 

ʢʨʘʪʢʠʡ ʤʫʣʴʪʠ-ʠʥʬʦʨʤʘʥʪʥʳʡ ʩʢʨʠʥʠʥʛ: ʧʦʜʨʦʩʪʦʢ, ʨʦʜʠʪʝʣʴ ʠ ʫʯʠʪʝʣʴ 

ʟʘʧʦʣʥʷʶʪ SDQ; ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʩʦʢʨʘʱʸʥʥʘʷ ʚʝʨʩʠʷ PERMA ʜʣʷ 

ʦʮʝʥʢʠ ʢʦʤʧʦʥʝʥʪʦʚ ʙʣʘʛʦʧʦʣʫʯʠʷ, ʢʨʘʪʢʠʡ ʚʘʨʠʘʥʪ DERS ʜʣʷ ʬʠʢʩʘʮʠʠ 

ʪʨʫʜʥʦʩʪʝʡ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʠ ʰʢʘʣʘ ʩʘʤʦʦʮʝʥʢʠ ʈʦʟʝʥʙʝʨʛʘ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʢʦʛʥʠʪʠʚʥʳʡ ʙʣʦʢ: ʧʨʦʙʳ Stroop ʠ Corsi (ʣʠʙʦ n-back) 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʣʣʝʣʴʥʳʭ ʬʦʨʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʧʦʚʪʦʨʥʳʭ ʟʘʤʝʨʘʭ. ɼʣʷ ʦʮʝʥʢʠ ʫʯʝʙʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʠ ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʧʨʷʤʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ 

ʚ ʢʣʘʩʩʝ ʩ ʦʧʦʨʦʡ ʥʘ ʤʝʪʦʜʠʢʠ DBR/BOSS ʚ ʪʝʯʝʥʠʝ 2ï3 ʫʨʦʢʦʚ. ʇʦ ʟʘʚʝʨʰʝʥʠʠ 

ʧʝʨʚʠʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩʧʝʮʠʘʣʠʩʪ ʚʤʝʩʪʝ ʩ ʧʦʜʨʦʩʪʢʦʤ (ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʩ ʨʦʜʠʪʝʣʷʤʠ ʠ ʫʯʠʪʝʣʝʤ) ʬʦʨʤʫʣʠʨʫʝʪ 2ï3 ʢʦʥʢʨʝʪʥʳʝ, ʥʘʙʣʶʜʘʝʤʳʝ ʮʝʣʠ, ʢ 

ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʰʢʘʣʘ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ (GAS) ʩ ʯʸʪʢʠʤʠ 

ʷʢʦʨʷʤʠ ʫʨʦʚʥʝʡ ʦʪ ī2 ʜʦ +2. 

ɺ ʪʝʯʝʥʠʝ 2ï3-ʡ ʥʝʜʝʣʠ ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʠ ʟʘʧʫʩʢʘʝʪʩʷ ʧʣʘʥ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʬʠʣʷ ʟʘʪʨʫʜʥʝʥʠʡ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʪʨʝʥʠʥʛ ʩʘʤʦʨʝʛʫʣʷʮʠʠ 

ʠ/ʠʣʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ 

ʥʘʚʳʢʦʚ, ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ, ʟʘʢʣʶʯʝʥʠʝ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʜʦʛʦʚʦʨʦʚ ʠ ʜʨ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʵʢʦʣʦʛʠʷʣʳץ ʤʦʤʝʥʪʘʣʴʥʘʷ ʦʮʝʥʢʘ (EMA): ʚ 

ʫʯʝʙʥʳʝ ʜʥʠ ʧʦʜʨʦʩʪʦʢ ʧʦʣʫʯʘʝʪ ʧʦ 2ï3 ʢʦʨʦʪʢʠʭ çʧʠʥʛʘè ʩ ʚʦʧʨʦʩʘʤʠ ʦ 

ʪʝʢʫʱʝʤ ʩʘʤʦʯʫʚʩʪʚʠʠ, ʩʪʨʝʩʩʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ. ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʛʫʣʷʨʥʘʷ ʢʦʨʦʪʢʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ DBR 

(ʝʞʝʥʝʜʝʣʴʥʦ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʦʚʝʜʝʥʠʠ 

ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʢʦʥʪʨʦʣʴʥʳʤʠ ʪʦʯʢʘʤʠ. 

ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʚʦʜʠʪʩʷ ʢʘʞʜʳʝ 3ï4 ʥʝʜʝʣʠ. ɺ ʵʪʠ ʪʦʯʢʠ 

ʚʢʣʶʯʘʝʪʩʷ ʧʦʚʪʦʨʥʘʷ ʦʮʝʥʢʘ ʧʦ ʤʦʜʫʣʶ SDQ-impact, ʢʦʨʦʪʢʘʷ ʚʝʨʩʠʷ PERMA, 

ʘ ʪʘʢʞʝ ʦʧʨʦʩʥʠʢ BRIEF-2 ʧʦ ʬʦʨʤʝ çʫʯʠʪʝʣʴè ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʨʘʟ ʚ 6ï8 

ʥʝʜʝʣʴ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʰʢʦʣʴʥʦʡ ʩʨʝʜʝ. ʀʪʦʛʦʚʘʷ ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʛʦʨʠʟʦʥʪʝ 12ï16 ʥʝʜʝʣʴ. 

ʇʦʚʪʦʨʷʝʪʩʷ ʚʝʩʴ ʙʘʟʦʚʳʡ ʧʘʢʝʪ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. ɼʣʷ ʢʣʶʯʝʚʳʭ ʰʢʘʣ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʠʥʜʝʢʩ ʥʘʜʸʞʥʦʛʦ ʠʟʤʝʥʝʥʠʷ (RCI ʧʦ JacobsonïTruax), ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʣʠʯʠʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʫʣʫʯʰʝʥʠʷ ʦʪ ʢʦʣʝʙʘʥʠʡ, ʦʞʠʜʘʝʤʳʭ 

ʠʟ-ʟʘ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ 

ʪʝʨʤʠʥʘʭ ʢʣʠʥʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ (ʥʘʩʢʦʣʴʢʦ ʠʟʤʝʥʝʥʠʷ ʧʨʠʙʣʠʟʠʣʠ ʧʦʜʨʦʩʪʢʘ 

ʢ ʥʦʨʤʘʪʠʚʥʦʤʫ ʜʠʘʧʘʟʦʥʫ) ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ (ʢʘʢʠʝ ʠʤʝʥʥʦ 

ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʫʯʝʙʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ). ʅʘ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʩʦʚʝʱʘʥʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʣʘʥ ʧʦʜʜʝʨʞʘʥʠʷ ʜʦʩʪʠʛʥʫʪʳʭ 
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ʵʬʬʝʢʪʦʚ ʠ çʨʝʣʝè ʢ ʩʣʝʜʫʶʱʝʤʫ ʧʝʨʠʦʜʫ: ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʦʨʤʳ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʠ, ʯʘʩʪʦʪʘ ʧʦʩʣʝʜʫʶʱʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʪʦʯʢʠ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʢʦʪʦʨʳʭ ʧʣʘʥ ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥ ʠʣʠ ʟʘʚʝʨʰʸʥ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʪʦʢʦʣʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʪʩʷ ʢʘʢ ʥʘ ʩʨʝʟʝ, ʪʘʢ ʠ ʚ ʜʠʥʘʤʠʢʝ, ʩ ʫʯʸʪʦʤ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʰʢʘʣ ʠʟʤʝʨʝʥʠʷ. ʅʘ ʙʘʟʦʚʦʡ ʥʝʜʝʣʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʤʝʞʧʝʨʝʤʝʥʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ SDQ, BRIEF-2, PERMA, DERS, ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʛʥʠʪʠʚʥʳʭ 

ʧʨʦʙ ʠ ʥʘʙʣʶʜʝʥʠʡ DBR/BOSS. ɽʩʣʠ ʧʝʨʝʤʝʥʥʳʝ ʠʤʝʶʪ ʤʝʪʨʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ 

ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʣʠʟʢʠ ʢ ʥʦʨʤʘʣʴʥʳʤ, ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʇʠʨʩʦʥʘ; ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʥʦʨʤʘʣʴʥʦʩʪʠ, ʥʘʣʠʯʠʠ ʚʳʙʨʦʩʦʚ ʠʣʠ ʧʦʨʷʜʢʦʚʦʤ 

ʫʨʦʚʥʝ ʠʟʤʝʨʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʫʨʦʚʥʠ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʧʦ ʰʢʘʣʝ GAS), 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʥʛʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʉʧʠʨʤʝʥʘ [8]. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʤʝʪʦʜʦʤ ʢ ʯʠʩʣʫ ʩʦʚʨʝʤʝʥʥʳʭ, ʧʨʠʤʝʥʷʝʤʳʭ ʩʝʛʦʜʥʷ 

ʧʦʜʭʦʜʦʚ ʦʪʥʦʩʠʪʩʷ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʝ ʘʜʘʧʪʠʚʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ (ʉɸʊ). 

ʄʝʪʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʘʪʢʠʡ ʤʫʣʴʪʠʤʝʪʦʜʥʳʡ ʠ 

ʤʫʣʴʪʠʠʥʬʦʨʤʘʥʪʥʳʡ ʧʨʦʪʦʢʦʣ ʜʠʘʛʥʦʩʪʠʢʠ ʘʛʨʝʩʩʠʠ ʠ ʪʨʝʚʦʞʥʦʩʪʠ ʫ 

ʧʦʜʨʦʩʪʢʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʜʠʥʘʤʠʢʠ. ɺ ʪʝʯʝʥʠʝ 2ï3 ʥʝʜʝʣʴ 

ʧʨʦʚʦʜʠʪʩʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʡ ʩʢʨʠʥʠʥʛ ʩʘʤʦʦʪʯʸʪʘʤʠ ʠ ʦʪʯʸʪʘʤʠ ʟʥʘʯʠʤʳʭ 

ʚʟʨʦʩʣʳʭ: SDQ (ʫʯʠʪʝʣʴ/ʨʦʜʠʪʝʣʴ/ʧʦʜʨʦʩʪʦʢ) ʢʘʢ ʦʙʱʠʡ ʠʥʜʠʢʘʪʦʨ ʪʨʫʜʥʦʩʪʝʡ 

ʠ ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ; ʜʣʷ ʘʛʨʝʩʩʠʠ ï RPQ (ʨʝʘʢʪʠʚʥʘʷ/ʧʨʦʘʢʪʠʚʥʘʷ) ʣʠʙʦ BPAQ-SF 

(ʚʝʨʙʘʣʴʥʘʷ/ʬʠʟʠʯʝʩʢʘʷ ʘʛʨʝʩʩʠʷ, ʛʥʝʚ, ʚʨʘʞʜʝʙʥʦʩʪʴ); ʜʣʷ ʪʨʝʚʦʞʥʦʩʪʠ ï 

SCARED ʠʣʠ RCADS (ʞʝʣʘʪʝʣʴʥʦ ʚ ʚʝʨʩʠʷʭ ʧʦʜʨʦʩʪʢʘ ʠ ʨʦʜʠʪʝʣʷ). 

ʇʘʨʘʣʣʝʣʴʥʦ ʦʨʛʘʥʠʟʫʝʪʩʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʚ ʢʣʘʩʩʝ ʧʦ 

DBR/BOSS ʥʘ 2ï3 ʫʨʦʢʘʭ ʜʣʷ ʬʠʢʩʘʮʠʠ ʦʬʬ-ʪʦʧʠʢ ʧʦʚʝʜʝʥʠʷ, ʧʨʦʚʦʢʘʮʠʡ, 

ʵʧʠʟʦʜʦʚ ʠʟʙʝʛʘʥʠʷ. ʇʨʠ ʥʘʣʠʯʠʠ ʨʝʩʫʨʩʦʚ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʢʨʘʪʢʠʝ EMA-ʦʧʨʦʩʳ 

2ï3 ʨʘʟʘ ʚ ʫʯʝʙʥʳʡ ʜʝʥʴ (ʩʪʨʝʩʩ, ʟʣʦʩʪʴ/ʨʘʟʜʨʘʞʝʥʠʝ, ʠʟʙʝʛʘʥʠʝ; 3ï5 ʧʫʥʢʪʦʚ), 

ʯʪʦʙʳ ʫʣʦʚʠʪʴ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʳʝ ʢʦʣʝʙʘʥʠʷ ʩʦʩʪʦʷʥʠʡ. 

ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʟʘʥʠʤʘʝʪ 15ï25 ʤʠʥʫʪ ʥʘ ʦʧʨʦʩʥʠʢʠ ʠ 20ï40 ʤʠʥʫʪ ʥʘ 

ʥʘʙʣʶʜʝʥʠʝ (ʩ ʧʦʩʣʝʜʫʶʱʝʡ 10ï15-ʤʠʥʫʪʥʦʡ ʢʦʜʠʨʦʚʢʦʡ). ɺʩʝ ʧʨʦʮʝʜʫʨʳ 

ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʧʦʜʨʦʩʪʢʘ ʠ ʨʦʜʠʪʝʣʝʡ ʧʨʠ 

ʩʪʨʦʛʦʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ çʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦè ʷʟʳʢʘ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʆʙʷʟʘʪʝʣʝʥ ʨʠʩʢ-ʩʢʨʠʥʠʥʛ: ʧʨʠ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʪʨʝʚʦʛʠ 

ʠʣʠ ʘʛʨʝʩʩʠʠ ʦʮʝʥʠʚʘʶʪʩʷ ʩʫʠʮʠʜʘʣʴʥʳʝ/ʘʫʪʦʘʛʨʝʩʩʠʚʥʳʝ ʥʘʤʝʨʝʥʠʷ ʠ ʨʠʩʢ ʜʣʷ 

ʦʢʨʫʞʘʶʱʠʭ; ʧʨʠ ʥʘʣʠʯʠʠ ʠʥʜʠʢʘʪʦʨʦʚ ʟʘʧʫʩʢʘʝʪʩʷ ʰʢʦʣʴʥʳʡ ʤʘʨʰʨʫʪ 

ʵʩʢʘʣʘʮʠʠ (ʩʦʮʠʘʣʴʥʳʡ ʧʝʜʘʛʦʛ, ʢʣʠʥʠʯʝʩʢʠʡ ʧʩʠʭʦʣʦʛ/ʧʩʠʭʠʘʪʨ, ʩʚʷʟʴ ʩ 

ʩʝʤʴʸʡ). ɹʘʣʣʳ ʧʦʜʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʦʬʠʮʠʘʣʴʥʳʤ ʢʣʶʯʘʤ, ʧʨʠ ʥʘʣʠʯʠʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʚʦʟʨʘʩʪʥʦ-ʧʦʣʦʚʳʝ ʥʦʨʤʳ (ʧʝʨʮʝʥʪʠʣʠ, T-ʙʘʣʣʳ). 

ʈʘʟʥʦʯʪʝʥʠʷ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʘʤʠ (ʧʦʜʨʦʩʪʦʢ vs ʨʦʜʠʪʝʣʴ vs ʫʯʠʪʝʣʴ) 

ʬʠʢʩʠʨʫʶʪʩʷ ʢʘʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʠ ʦʙʩʫʞʜʘʶʪʩʷ ʥʘ ʢʦʥʩʠʣʠʫʤʝ: 

ʥʘʧʨʠʤʝʨ, çʩʢʨʳʪʘʷè ʪʨʝʚʦʛʘ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴʩʷ ʚ ʩʘʤʦʦʪʯʸʪʝ ʧʨʠ ʥʠʟʢʠʭ 

ʞʘʣʦʙʘʭ ʫʯʠʪʝʣʷ. 

ɼʣʷ ʘʥʘʣʠʪʠʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʦʬʠʣʴ ʧʦ ʜʦʤʝʥʘʤ (ʪʠʧ ʘʛʨʝʩʩʠʠ: 

ʨʝʘʢʪʠʚʥʘʷ/ʧʨʦʘʢʪʠʚʥʘʷ; ʢʘʥʘʣʳ ʚʳʨʘʞʝʥʠʷ: ʚʝʨʙʘʣʴʥʘʷ/ʬʠʟʠʯʝʩʢʘʷ; ʜʦʤʝʥʳ 

ʪʨʝʚʦʞʥʦʩʪʠ: ʩʦʮʠʘʣʴʥʘʷ, ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʘʷ, ʰʢʦʣʴʥʘʷ, ʧʘʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ). 
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ʉʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʮʝʥʠʚʘʶʪʩʷ ʢʦʨʨʝʣʷʮʠʷʤʠ ʇʠʨʩʦʥʘ ʧʨʠ 

ʤʝʪʨʠʯʝʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ, ʣʠʙʦ ʨʘʥʛʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʉʧʠʨʤʝʥʘ ʧʨʠ 

ʥʝʥʦʨʤʘʣʴʥʦʩʪʠ, ʚʳʙʨʦʩʘʭ ʠʣʠ ʧʦʨʷʜʢʦʚʦʤ ʫʨʦʚʥʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʫʨʦʚʥʝʡ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʧʦ GAS). ʇʨʠ ʧʦʚʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʷʭ 

ʯʝʨʝʟ 8ï12 ʥʝʜʝʣʴ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʜʠʥʘʤʠʢʘ: ʣʠʙʦ ʧʦ ʜʝʣʴʪʘʤ (çʧʦʩʣʝ ī ʜʦè), ʣʠʙʦ 

ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʥʘʢʣʦʥʘʤ ʪʨʝʥʜʦʚ; ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ EMA ʧʨʠʤʝʥʷʶʪʩʷ 

within-person ʦʮʝʥʢʠ ʩ ʮʝʥʪʨʠʨʦʚʘʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʯʥʦʛʦ ʩʨʝʜʥʝʛʦ ʠʣʠ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʤʦʜʝʣʠ ʩ ʨʦʙʘʩʪʥʳʤʠ ʦʰʠʙʢʘʤʠ. ʀʪʦʛʦʤ ʩʪʘʥʦʚʷʪʩʷ ʢʨʘʪʢʘʷ 

ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʟʘʧʠʩʢʘ ʩ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ 2ï3 ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʮʝʣʠ (GAS) ʧʦ ʜʝʵʩʢʘʣʘʮʠʠ, 

ʪʨʝʥʠʨʦʚʢʝ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʠ ʩʦʮʠʘʣʴʥʦ-ʢʦʛʥʠʪʠʚʥʳʤ ʩʪʨʘʪʝʛʠʷʤ, 

ʢʦʪʦʨʳʝ ʜʘʣʝʝ ʩʣʫʞʘʪ ʙʘʟʦʡ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚʤʝʰʘʪʝʣʴʩʪʚ [9]. 

ɼʘʥʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʜʠʥʘʤʠʢʠ ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ ʧʦʜʨʦʩʪʢʦʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʦʣʫʯʠʣʠ 

ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ ʠ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʘʣʛʦʨʠʪʤʘ 

ʧʨʦʚʝʜʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʩʯʸʪʘ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ 

ʠʟ ʤʝʭʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʦʙʦʩʥʦʚʘʥʠʶ ʥʘʫʯʥʦʡ ʥʦʚʠʟʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʠʡ ʦʭʚʘʪ ʠ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʦʥʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʚ ʧʩʠʭʦʣʦʛʠʠ (ʀ.ɺ. ʂʫʣʝʰʝʚʘ, ʇ.ɺ. 

ʉʪʝʧʘʥʦʚ, ɼ.ɺ. ɻʨʠʛʦʨʴʝʚ, ɺ.ɻ. ʄʘʢʩʠʤʦʚ, ɻ.ɸ. ʋʩʢʦʚʘ ʠ ʜʨ.) [10]. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦʡ 

ʘʢʩʝʣʝʨʘʮʠʠ ʚʳʷʚʣʝʥʠʝ ʜʠʥʘʤʠʢʠ ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ ʧʦʜʨʦʩʪʢʦʚ ʩ ʧʦʤʦʱʴʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʨʘʙʦʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ ʚʨʝʤʝʥʠ, ʠ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ. 
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ɹײʣ ʤʘץʘʣʘʜʘ 8-ʩʳʥʳʧʪʘסʳ çʂᴇʧʙײʨʳʰʪʘʨʜʳש ʘʫʜʘʥʜʘʨʳè ʪʘץʳʨʳʙʳʥ 

ʦץʳʪʫʜʘ ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨʜʽ, ʩʦʥʳש ʽʰʽʥʜʝ ʇʠʢ ʬʦʨʤʫʣʘʩʳʥ ץʦʣʜʘʥʫʜʳש 

ʪʠʽʤʜʽʣʽʛʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʜᴅʩʪװʨʣʽ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʪᴅʩʽʣʜʝʨ ʩʘʣʳʩʪʳʨʳʣʳʧ, ʇʠʢ ʪʝʦʨʝʤʘʩʳʥʳש ʦץʫʰʳʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ, 

ʢʝשʽʩʪʽʢʪʽʢ ʪװʩʽʥʽʛʽʥ ʞᴅʥʝ ʝʩʝʧ ʰʳסʘʨʫ ʞʳʣʜʘʤʜʳסʳʥ ʘʨʪʪʳʨʫʜʘסʳ ʨᴇʣʽ 

ʘʥʳץʪʘʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʘʫʜʘʥ ʪʘʙʫ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʨʜʽ ʛʨʘʬʠʢʘʣʳץ ʪװʨʜʝ 

ʦʨʳʥʜʘʫ ʜᴅʣʜʽʛʽ ʞʦסʘʨʳʣʘסʘʥʳ ʙʘʡץʘʣʜʳ. ʄʘץʘʣʘʜʘ ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨ, 

ᴅʜʽʩʪʝʤʝ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʤʳʩʘʣʜʘʨ ʙʝʨʽʣʛʝʥ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʇʠʢ ʬʦʨʤʫʣʘʩʳ, ʢᴇʧʙײʨʳʰ ʘʫʜʘʥʳ, ʢʦʦʨʜʠʥʘʪʘʣʳץ ᴅʜʽʩ, 

ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ. 

 

 

ɾʘʣʧʳ ʦʨʪʘ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʘ ʛʝʦʤʝʪʨʠʷʥʳ ʦץʳʪʫ ʝʨʝʢʰʝ ץʠʳʥʜʳץʪʘʨ 

ʪʫסʳʟʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣ ʘʙʩʪʨʘʢʪʽʣʽ סײʳʤʜʘʨʜʳ ʙʝʨʫʜʽ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʢʝשʽʩʪʽʢʪʽʢ ʧʘʡʳʤʜʘʫʜʳ, ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ʜʘסʜʳʣʘʨʳʥ ʞᴅʥʝ ʩʳʥʠ ʦʡʣʘʫʜʳ 

ʜʘʤʳʪʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ɻʝʦʤʝʪʨʠʷʥʳ ʪʠʽʤʜʽ ʦץʳʪʫ ʦץʫʰʳʣʘʨʜʳ ץʳʟʳץʪʳʨʳʧ, 

ʛʝʦʤʝʪʨʠʷʣʳץ ʧʨʠʥʮʠʧʪʝʨʜʽ ʪʝʨʝש ʪװʩʽʥʫʛʝ ʞᴅʥʝ ʦʣʘʨʜʳ ʥʘץʪʳ ᴅʣʝʤʜʝ ץʦʣʜʘʥʫסʘ 

ʜʘʡʳʥʜʘʫסʘ ʪʠʽʩ. ɹײʣ ʞʘʫʘʧ ʢᴇʧʙײʨʳʰʪʘʨʜʳש ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫʛʝ ʝʨʝʢʰʝ ʥʘʟʘʨ 

ʘʫʜʘʨʘ ʦʪʳʨʳʧ, ʦץʫ װʣʛʝʨʽʤʽ ʤʝʥ ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʞʘץʩʘʨʪʫסʘ 

ʢᴇʤʝʢʪʝʩʝʪʽʥ ᴅʨʪװʨʣʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ ʟʝʨʪʪʝʡʜʽ. ʇʽʢʽʨʪʘʣʘʩ ʜᴅʩʪװʨʣʽ ʞᴅʥʝ 

ʪʝʭʥʦʣʦʛʠʷʤʝʥ ʞʝʪʽʣʜʽʨʽʣʛʝʥ ʪᴅʩʽʣʜʝʨʜʽ ʞʘʥ-ʞʘץʪʳ ʰʦʣʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

 .ʡʝʥʝʜʽ [1]װʩʽʥʽʢʪʝʨʛʝ ʩװʘʥ ʪסʘʣʘʣʘʨʜʘʥ ʘʣʳʥץʳʣʳʤʠ ʤʘס ʰʽʥ ʙʽʨʥʝʰʝװ

ʂᴇʧʙײʨʳʰʪʘʨʜʳש ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫʜʽ ץʘʤʪʠʪʳʥ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ᴅʨʝʢʝʪʪʝʨʽ 

ʩʳʥʠ ʦʡʣʘʫ ʤʝʥ ʢʝשʽʩʪʽʢʪʽʢ ʧʘʡʳʤʜʘʫʜʳ ʜʘʤʳʪʫסʘ ʘʨʥʘʣסʘʥ. ʄʳʩʘʣʳ, 

ʦץʫʰʳʣʘʨסʘ ᴅʨʪװʨʣʽ ʢᴇʧ ץʳʨʣʳʣʘʨʜʳש ʙʝʪʽʥʽש ʘʫʜʘʥʳ ʤʝʥ ʢᴇʣʝʤʽʥʽש 

ʬʦʨʤʫʣʘʣʘʨʳʥ ʰʳסʘʨʫʜʳ ʥʝʤʝʩʝ ᴅʨʪװʨʣʽ ʢᴇʧ ץʳʨʣʳʣʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥ 

ʩʘʣʳʩʪʳʨʫʜʳ ײʩʳʥʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʽʩ-ᴅʨʝʢʝʪʪʝʨ ʞʝʢʝ ʥʝʤʝʩʝ ʪʦʧʪʳץ ʪװʨʜʝ 
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ʞװʨʛʽʟʽʣʫʽ ʤװʤʢʽʥ ʞᴅʥʝ ʜᴅʩʪװʨʣʽ ʜʝ, ʪʝʭʥʦʣʦʛʠʷ ʜʘ ʞʝʪʽʣʜʽʨʽʣʛʝʥ ʦץʳʪʫ 

 .ʘ ʙʦʣʘʜʳ [2]סʦʣʜʘʫץ ʨʘʣʜʘʨʳʤʝʥ ʜʝײץ

8-ʩʳʥʳʧ ʛʝʦʤʝʪʨʠʷ ʧᴅʥʽʥʽש ʙʽʨ ʪʘץʳʨʳʙʳ ï çʂᴇʧʙײʨʳʰʪʘʨʜʳש 

ʘʫʜʘʥʜʘʨʳè ʪʘץʳʨʳʙʳ. ɹʽʟ ʪʽʢʪᴇʨʪʙײʨʳʰʪʳש, ʧʘʨʘʣʣʝʣʦʛʨʘʤʥʳש, ʨʦʤʙʪʳש, 

ʪʨʘʧʝʮʠʷʥʳש ʘʫʜʘʥʜʘʨʳʥ ʪʘʙʫ ʬʦʨʤʫʣʘʣʘʨʳʥ, ʬʠʛʫʨʘʥʳש ʘʫʜʘʥʳʥ ʙᴇʣʽʢʪʝʨʛʝ 

ʙᴇʣʫ ʥʝʤʝʩʝ ʪʽʢʪᴇʨʪʙײʨʳʰץʘ ץʦʩʫ ʘʨץʳʣʳ ʪʘʙʫ ᴅʜʽʩʪʝʨʽʥ ʟʝʨʪʪʝʡʤʽʟ. 

ʉʦסשʳ ʞʳʣʜʘʨʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʧᴅʥʜʝʨʜʽ ʦץʳʪʫʜʳש ᴅʜʽʩʪʝʤʝʩʽʥʝ 

ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʳʧ ʢʝʣʝʜʽ. ᴄʩʽʨʝʩʝ, ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥʜʝ, ʩʦʥʳש ʽʰʽʥʜʝ 

ʛʝʦʤʝʪʨʠʷʥʳ ʤʝשʛʝʨʪʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳ ʤʝʥ ʦʡʣʘʫ 

ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ᴅʜʽʩʪʝʨʜʽ ʪʘשʜʘʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʛʝ ʘʡʥʘʣʜʳ. 

ɻʝʦʤʝʪʨʠʷ ï ʦץʫʰʳʥʳש ʢʝשʽʩʪʽʢʪʽʢ ʝʣʝʩʪʝʪʫʽʥ, ʣʦʛʠʢʘʣʳײץ ץʨʳʣʳʤʜʘʨʜʳ 

ʪʘʥʫʳʥ ʞᴅʥʝ ʜᴅʣʝʣʜʝʫ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʤʘשʳʟʜʳ ʧᴅʥ. ɹײʣ ʧᴅʥʥʽש 

ʤʘʟʤײʥʳ ʪʝʦʨʠʷʣʳץ ʙʦʣסʘʥʳʤʝʥ, ʦʥʳ ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʪʝʨʤʝʥ, ʚʠʟʫʘʣʜʳ 

 ʳʣʳץʰʪʘʩʪʳʨʫ ʘʨײ ʤʢʽʥʜʽʢʪʝʨʤʝʥװʤ ץʨʘʣʜʘʨʤʝʥ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳײץ

ʦץʫʰʳʣʘʨסʘ ʦשʘʡ ᴅʨʽ ʪװʩʽʥʽʢʪʽ ʝʪʽʧ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ. 

ɹײʣ ʞʦʙʘʜʘ ʢᴇʧʙײʨʳʰʪʘʨʜʳש ʘʫʜʘʥʜʘʨʳʥ ʝʩʝʧʪʝʫʜʽ ʦץʳʪʫʜʘ ʜᴅʩʪװʨʣʽ 

ᴅʜʽʩʪʝʨ ʤʝʥ ʇʠʢ ʬʦʨʤʫʣʘʩʳʥ ץʦʣʜʘʥʫסʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʜʳ. ɼᴅʩʪװʨʣʽ 

ᴅʜʽʩʪʝʨ ʦץʫʰʳʣʘʨʜʳש ʛʝʦʤʝʪʨʠʷʣʳץ ʬʠʛʫʨʘʣʘʨ ʪʫʨʘʣʳ ʙʘʩʪʘʧץʳ ʙʽʣʽʤʽʥ 

 ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʝ ץʛʝʨʽʧ, ʧʨʘʢʪʠʢʘʣʳשʘʣʳʧʪʘʩʪʳʨʫʜʘ, ʬʦʨʤʫʣʘʣʘʨʜʳ ʤʝץ

ʪʠʽʤʜʽ ײץʨʘʣ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. ɸʣ ʇʠʢ ʬʦʨʤʫʣʘʩʳ ï ʢʦʦʨʜʠʥʘʪʘʣʳץ 

ʞʘʟʳץʪʳץʪʘ ʪʦʨ ʢᴇʟʜʝʨ ʘʨץʳʣʳ ʙʝʨʽʣʛʝʥ ʢᴇʧʙײʨʳʰʪʘʨʜʳש ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫʜʽש 

ʝʨʝʢʰʝ ᴅʨʽ ʢᴇʨʥʝʢʽ ʪᴅʩʽʣʽ. ɹײʣ ᴅʜʽʩ ʦץʫʰʳʣʘʨʜʳש ʢᴇʨʥʝʢʽ ʧʘʡʳʤʜʘʫʳʥ, ʢʝשʽʩʪʽʢʪʽ 

ʝʣʝʩʪʝʪʫ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʳʧ, ʪʘץʳʨʳʧʪʳ ʚʠʟʫʘʣʜʳ ʪװʨʜʝ ץʘʙʳʣʜʘʫʳʥʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [3]. 

ʇʠʢ ʬʦʨʤʫʣʘʩʳʥ ʧʘʡʜʘʣʘʥʫ ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʜʽ ʪʦʣʳץʪʳʨʘ ʦʪʳʨʳʧ, 

ʦץʫʰʳʥʳש ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʽʥ ʧʨʘʢʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ץʦʣʜʘʥʫ ʜʘסʜʳʩʳʥ 

ʜʘʤʳʪʘʜʳ. ɸʪʘʣסʘʥ ʪᴅʩʽʣ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʪʝʢ ʝʩʝʧʪʽש ʰʝʰʽʤʽʥ ʪʘʙʫסʘ סʘʥʘ 

ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʛʝʦʤʝʪʨʠʷʣʳץ ʦʙʲʝʢʪʽʣʝʨʜʽײץ שʨʳʣʳʤʳʥ ʪʝʨʝשʽʨʝʢ סײʳʥʫסʘ 

ʤʘʰʳץʪʘʥʘʜʳ. ɹײʣ ʪᴅʩʽʣ ʦץʫ װʜʝʨʽʩʽʥʜʝ ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳץʪʳ ʘʨʪʪʳʨʳʧ, 

ʧᴅʥʛʝ ʜʝʛʝʥ ʦש ʢᴇʟץʘʨʘʩ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ʆʩʳ ʟʝʨʪʪʝʫ ʞײʤʳʩʳ ʘʷʩʳʥʜʘ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʇʠʢ 

ʬʦʨʤʫʣʘʩʳʥʳװ שʡʣʝʩʽʤʜʽ ץʦʣʜʘʥʳʣʫʳ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש 

çʂᴇʧʙײʨʳʰʪʘʨʜʳש ʘʫʜʘʥʜʘʨʳè ʪʘץʳʨʳʙʳʥ ʤʝשʛʝʨʫ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫ ʞʦʣʜʘʨʳ 

 ,ʜʝʪʽʧשʩʽʥʽʢʪʝʨʽʥ ʪʝʨʝװʪ ץʛʝʦʤʝʪʨʠʷʣʳ שʫʰʳʣʘʨʜʳץʩʘʪ ï ʦץʘʨʘʩʪʳʨʳʣʘʜʳ. ʄʘץ

ʥʘץʪʳ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʝʛʽ ʠʢʝʤʜʽʣʽʢʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʪʽʥ 

ᴅʜʽʩʪʝʤʝʣʽʢ ʪᴅʩʽʣʜʝʨʜʽ ײʩʳʥʫ. 

 ʘ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳשʡʝʩʽ ʞʘװʜʘ ʙʽʣʽʤ ʙʝʨʫ ʞשʘʟʽʨʛʽ ʪʘפ

ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳסʳʥ 

ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ʄʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥʜʝ, ᴅʩʽʨʝʩʝ ʛʝʦʤʝʪʨʠʷʜʘ, ʙײʣ ʪʘʣʘʧ ï 

ʦץʫʰʳʥʳש ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ, ʢʝשʽʩʪʽʢʪʽʢ ʪװʩʽʥʫʽʥ ʞᴅʥʝ ʥʘץʪʳ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ 

ʘʨץʳʣʳ ᴇʤʽʨʤʝʥ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫסʘ ʥʝʛʽʟʜʝʣʝʜʽ. ɻʝʦʤʝʪʨʠʷ ï 

ʘʙʩʪʨʘʢʮʠʷסʘ ײץʨʳʣסʘʥ סʳʣʳʤ ʙʦʣסʘʥʳʤʝʥ, ʦʥʳ ʢᴇʨʥʝʢʽʣʽʢʧʝʥ ײʰʪʘʩʪʳʨʫ 

ʘʨץʳʣʳ ʦץʫʰʳʣʘʨסʘ סײʳʥʳץʪʳ ᴅʨʽ ץʳʟʳץʪʳ ʝʪʽʧ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ. 
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ʆʩʳʥʜʘʡ ʤװʤʢʽʥʜʽʢʪʝʨʜʽש ʙʽʨʽ ï ʇʠʢ ʬʦʨʤʫʣʘʩʳ ʘʨץʳʣʳ ʦץʳʪʫ. ɹײʣ ᴅʜʽʩ, 

ᴅʩʽʨʝʩʝ 8-ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ, ʪʦʨ ʢᴇʟʜʽ ʢʦʦʨʜʠʥʘʪʘʣʳץ ʞʘʟʳץʪʳץʪʘ 

ʢᴇʧʙײʨʳʰʪʘʨʜʳש ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫ ʙʘʨʳʩʳʥʜʘ ʢᴇʨʥʝʢʽ, ʧʨʘʢʪʠʢʘʣʳץ ʞᴅʥʝ 

ʟʝʨʪʪʝʫʰʽʣʽʢ ʪײʨסʳʜʘʥ ʝʨʝʢʰʝ ʪʠʽʤʜʽ. ɻʝʦʨʛ ʇʠʢʪʽש ʬʦʨʤʫʣʘʩʳ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʪײʨסʳʜʘʥ ץʘʨʘʧʘʡʳʤ ʙʦʣסʘʥʳʤʝʥ, ʦʥʳ ץʦʣʜʘʥʫ ʢʝʟʽʥʜʝ ʦץʫʰʳʣʘʨ ʙʽʨʥʝʰʝ 

ʜʘסʜʳʥʳ ץʘʪʘʨ ʜʘʤʳʪʘʜʳ: ʢᴇʨʫ ʘʨץʳʣʳ ץʘʙʳʣʜʘʫ, ʞװʡʝʣʽ ʩʘʥʘʫ, ʣʦʛʠʢʘʣʳץ 

ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫ ʞᴅʥʝ ʝʩʝʧʪʽש ʰʝʰʽʤʽʥ ʠʥʪʝʨʧʨʝʪʘʮʠʷʣʘʫ [4]. 

ʆʩʳ ʟʝʨʪʪʝʫ ʞײʤʳʩʳ ʘʷʩʳʥʜʘ ʇʠʢ ʬʦʨʤʫʣʘʩʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʢᴇʧʙײʨʳʰʪʘʨʜʳש ʘʫʜʘʥʳʥ ʪʘʙʫʜʳ װʡʨʝʪʫʜʽש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳ ץʘʨʘʩʪʳʨʳʣʳʧ, 

ʦʥʳ ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨʘ ʦʪʳʨʳʧ ʦץʫʰʳʣʘʨʜʳש ʤʝשʛʝʨʫ ʜʝשʛʝʡʽʥʝ 

ᴅʩʝʨʽ ʟʝʨʪʪʝʣʝʜʽ. ʇʠʢ ᴅʜʽʩʽʥ ʦץʳʪʫ ï ʞʘשʘ ʙʫʳʥסʘ ʘʨʥʘʣסʘʥ ʟʘʤʘʥʘʫʠ, ʢᴇʨʥʝʢʽ, 

ʪʠʽʤʜʽ ʞᴅʥʝ סʳʣʳʤʠ ʪײʨסʳʜʘʥ ʥʝʛʽʟʜʝʣʛʝʥ ʪᴅʩʽʣ, ʩʦʥʜʳץʪʘʥ ʦʥʳ ʤʝʢʪʝʧ 

ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʢʝʟʝש-ʢʝʟʝשʤʝʥ ʝʥʛʽʟʫ ï ʫʘץʳʪ ʪʘʣʘʙʳ. 

ɿʝʨʪʪʝʫ ϸʜʽʩʥʘʤʘʩʳ. 

ɻʝʦʤʝʪʨʠʷ ʧᴅʥʽ ʙʦʡʳʥʰʘ çʂᴇʧʙײʨʳʰʪʘʨʜʳש ʘʫʜʘʥʜʘʨʳè ʪʘץʳʨʳʙʳʥ 

ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʇʠʢ ᴅʜʽʩʽʥ ʪᴅʞʽʨʠʙʝʜʝ ץʦʣʜʘʥʫ ᴅʜʽʩʥʘʤʘʩʳ.  

ʆץʳʪʫ ʤʘץʩʘʪʳ ʦץʫʰʳʣʘʨסʘ ʞʘʟʳץ ʬʠʛʫʨʘʣʘʨ ʤʝʥ ʢᴇʧʙײʨʳʰʪʘʨʜʳש 

ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫ ᴅʜʽʩʪʝʨʽʥ ʤʝשʛʝʨʪʫ, ʝʩʝʧʪʝʨ ʰʳסʘʨʫ ʘʨץʳʣʳ ʙʽʣʽʤʜʝʨʽʥ 

ʪʝʨʝשʜʝʪʫ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ץʦʣʜʘʥʫסʘ װʡʨʝʪʫ. 

ʄʽʥʜʝʪʪʝʨʽ ᴅʨ ʪװʨʣʽ ʢᴇʧʙײʨʳʰʪʘʨʜʳש ʘʫʜʘʥ ʬʦʨʤʫʣʘʣʘʨʳʥ ʤʝשʛʝʨʪʫ ʞᴅʥʝ 

ʛʝʦʤʝʪʨʠʷʣʳץ ʬʠʛʫʨʘʣʘʨʜʳ ʙʽʨʥʝʰʝ ᴅʜʽʩ ʘʨץʳʣʳ ʘʫʜʘʥ ʪʘʙʫ ʜʘסʜʳʩʳʥ 

 ʰʽʥװ ʪʘʫץʛʝʡʽʥ ʘʥʳשʛʝʨʫ ʜʝשʳʨʳʧʪʳ ʤʝץʣ ʪʘײʙ שʫʰʳʣʘʨʜʳץʘʣʳʧʪʘʩʪʳʨʫ, ʦץ

ʩʘʫʘʣʥʘʤʘ, ʙʘץʳʣʘʫ ʞᴅʥʝ ʪʝʩʪ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʞװʨʛʽʟʫ. 

ɹʽʨʳסשʘʡ ʤʝʤʣʝʢʝʪʪʽʢ ʝʤʪʠʭʘʥסʘ ʜʘʡʳʥʜʘʣʫ ʢʝʟʽʥʜʝ ʙʘʨʣʳץ ʤʝʢʪʝʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʘʣʜʳʥʜʘ ʛʨʘʬʠʢʘʣʳץ ץʘסʘʟʜʘ ʙʝʡʥʝʣʝʥʛʝʥ ʬʠʛʫʨʘʣʘʨʜʳש 

ʘʫʜʘʥʜʘʨʳʥ ʝʩʝʧʪʝʫʛʝ ʙʘʡʣʘʥʳʩʪʳ ʤʽʥʜʝʪʪʝʨ ץʦʡʳʣʘʜʳ. ɸʫʜʘʥʜʘʨʜʳ ʝʩʝʧʪʝʫʜʽש 

ʢᴇʧʪʝʛʝʥ ʞʦʣʜʘʨʳ ʙʘʨ, ʙʽʨʘץ ʢᴇʧʙײʨʳʰʪʳש ʪᴇʙʝʣʝʨʽ ײʷʰʳץʪʳש çʪװʡʽʥʜʝʨʽʥʜʝè 

ʦʨʥʘʣʘʩץʘʥ ʙʦʣʩʘ, ʦʥʳש ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ᴅʤʙʝʙʘʧ 

ʬʦʨʤʫʣʘʥʳ ʘʟ ʘʜʘʤʜʘʨ ʙʽʣʝʜʽ [5]. 

1. ɻʝʦʤʝʪʨʠʷʥʳש ʢᴇʧʙײʨʳʰʪʘʨʜʳ ʪʘʙʫסʘ ʘʨʥʘʣסʘʥ ʬʦʨʤʫʣʘʣʘʨʳ ʞᴅʥʝ 

ʦʣʘʨʜʳ ץʦʣʜʘʥʫ. 

ʅʝʛʽʟʛʽ ʬʦʨʤʫʣʘʣʘʨ: 

 

ʊʽʢʪᴇʨʪʙײʨʳʰ Ὓ ὥ ὦ 
ʂʚʘʜʨʘʪ Ὓ ὥ  

ʇʘʨʘʣʣʝʣʦʛʨʘʤʤ Ὓ ὥὬ 
 

ʊʨʘʧʝʮʠʷ Ὓ Ὤ 

 

ʨʳʰ Ὓײʰʙת ὥὬ 

 

ʊʝץשʘʙʳʨסʘʣʳ װʰʙײʨʳʰ Ὓ
Ѝ
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ʈʦʤʙ Ὓ ὨὨ 

 

ɻʝʨʦʥ ʬʦʨʤʫʣʘʩʳ: Ὓ ὴὴ ὥ ὴ ὦ ὴ ὧ ʤײʥʜʘסʳ ὴ  

 

2. ʆץʳʪʫ ᴅʜʽʩʪʝʨʽ ʛʝʦʤʝʪʨʠʷʣʳץ ʬʠʛʫʨʘʣʘʨ ʘʨץʳʣʳ ʬʦʨʤʫʣʘʣʘʨʜʳש ʰʳסʫ 

ʣʦʛʠʢʘʩʳʥ ʪװʩʽʥʜʽʨʫ. 

 

3. ɹϺʣʫ ϸʜʽʩʽ. 

ʄʘʟʤϰʥʳ: 

ɹᴇʣʫ ᴅʜʽʩʽ ʢװʨʜʝʣʽ ʢᴇʧʙײʨʳʰʪʳ ʙʽʨʥʝʰʝ ץʘʨʘʧʘʡʳʤ ʬʠʛʫʨʘʣʘʨסʘ 

 ʘʫʜʘʥʜʘʨʳʥ ʞʝʢʝ ʝʩʝʧʪʝʧ, ʢʝʡʽʥ שʙᴇʣʽʧ, ʦʣʘʨʜʳ (ʨʳʰʪʘʨײʨʳʰʪʘʨ, ʪᴇʨʪʙײʰʙװ)

 .ʘ ʥʝʛʽʟʜʝʣʛʝʥסʳʣʳ ʞʘʣʧʳ ʘʫʜʘʥʳʥ ʪʘʙʫץʦʩʫ ʘʨץ

 :ʦʣʜʘʥʫ ʞʦʣʳפ

- ʢװʨʜʝʣʽ ʬʠʛʫʨʘʥʳ ʙʽʨʥʝʰʝ ץʘʨʘʧʘʡʳʤ ʙᴇʣʽʢʪʝʨʛʝ ʙᴇʣʫ. 

- ᴅʨ ʙᴇʣʽʢʪʽש ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫ. 

- ʙʘʨʣʳץ ʙᴇʣʽʢʪʝʨʜʽש ʘʫʜʘʥʳʥ ץʦʩʫ. 

ʄʳʩʘʣ: 

ʂᴇʧʙײʨʳʰʪʳ װʰʙײʨʳʰʪʘʨסʘ ʙᴇʣʫ ʘʨץʳʣʳ ʘʫʜʘʥʳʥ ʪʘʙʫ: 

ï ʘʣʛʦʨʠʪʤʜʽʢ ץʘʜʘʤʜʘʨʤʝʥ ʙʘסʳʪ ʙʝʨʫ; 

 .(ʠʳʧ ʙᴇʣʫץ ʬʠʛʫʨʘʥʳ) ʤʳʩ ʦʨʳʥʜʘʪʫײʞ ץʘʟ ʙʝʪʽʥʜʝ ʧʨʘʢʪʠʢʘʣʳסʘפ

ʆץʳʪʫʜʘ ץʦʣʜʘʥʫ: 

ñʌʠʛʫʨʘʥʳ ʙᴇʣʽʧ ʢᴇʨò ʘʪʪʳ ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘ; 

ʂʝʩʪʝʣʽʢ ᴅʜʽʩ ʘʨץʳʣʳ ʙᴇʣʽʥʛʝʥ ʙᴇʣʽʢʪʝʨ ʤʝʥ ʦʣʘʨʜʳש ʘʫʜʘʥʜʘʨʳʥ 

ʩʘʣʳʩʪʳʨʫ. 

 

3. ϧʦʩʳʤʰʘ Ϩϰʨʳʣʳʩ ϸʜʽʩʽ. 

ʄʘʟʤײʥʳ: 

ɹײʣ ᴅʜʽʩ ʘʨץʳʣʳ ʬʠʛʫʨʘסʘ ץʦʩʳʤʰʘ ʩʳʟʳץʪʘʨ (ʙʠʽʢʪʽʢ, ʜʠʘʛʦʥʘʣʴ, ʩʳʨʪץʳ 

ʬʠʛʫʨʘʣʘʨ) ʞװʨʛʽʟʫ ʘʨץʳʣʳ ʘʫʜʘʥ ʝʩʝʧʪʝʫʜʽ ʞʝשʽʣʜʝʪʫ ʞװʟʝʛʝ ʘʩʘʜʳ. 

ʄʳʩʘʣ: 

 ʙᴇʣʽʢʪʽ ʘʣʳʧ ץʪʳʨʳʧ, ʘʨʪʳץʘ ʜʝʡʽʥ ʪʦʣʳץʨʳʰײʬʠʛʫʨʘʥʳ ʪʽʢʙ ץʠʩʳץ -
ʪʘʩʪʘʫ. 

- hװ ʙײʨʳʰץʘ ʩʳʨʪʪʘʡ ʪʽʢʪᴇʨʪʙײʨʳʰ ʩʘʣʳʧ, ʘʡʳʨʤʘʩʳʥ ʝʩʝʧʪʝʫ. 

ʊᴅʞʽʨʠʙʝʣʽʢ ʪʘʧʩʳʨʤʘ: 

ʆץʫʰʳʣʘʨסʘ ʜʘʡʳʥ ʩʳʟʙʘ ʙʝʨʽʧ, ץʘʥʜʘʡ ץʦʩʳʤʰʘ ײץʨʳʣʳʩ ʞװʨʛʽʟʩʝ, ʝʩʝʧ 

ʞʝשʽʣ ʙʦʣʘʪʳʥʳʥ ʦʡʣʘʥʜʳʨʫ. 

ɸʨʪʳץʰʳʣʳסʳ: 

- ʢװʨʜʝʣʽ ʥʝʤʝʩʝ ʜײʨʳʩ ʝʤʝʩ ʧʽʰʽʥʜʝʨʜʽש ʘʫʜʘʥʳʥ ʪʘʙʫ ʞʝשʽʣʜʝʡʜʽ; 

- ʢʝשʽʩʪʽʢʪʽʢ ʦʡʣʘʫʜʳ ʜʘʤʳʪʘʜʳ. 

 

 

 



·͡·ͣ ͣ ͔ͤ ͋ͣ͜͜͡ ͔͋ͪͯ͒͜ ͒͊ͣ·ͭͯ͒·  ͋͊ͫ·ͣ ͋͊ ·ͭͭ͊ͪ· 

151 

4. ʇʠʢ ʬʦʨʤʫʣʘʩʳ. 

ʊʝʦʨʠʷʩʳ: 

ʇʠʢ ʬʦʨʤʫʣʘʩʳ ï ʢʦʦʨʜʠʥʘʪʘʣʳץ ʞʘʟʳץʪʳץʪʘ ʦʨʥʘʣʘʩץʘʥ ʪʦʨ ʢᴇʟʽʥʜʝʛʽ 

ʢᴇʧʙײʨʳʰʪʳש ʘʫʜʘʥʳʥ ʪʘʙʫסʘ ʘʨʥʘʣסʘʥ ʬʦʨʤʫʣʘ: 

 

Ὓ ˏ
Ὃ

ς
ρ 

ʄײʥʜʘסʳ: 

S ï ʘʫʜʘʥ; 

G ï ʽʰʢʽ ʪʦʨ ʥװʢʪʝʣʝʨʽʥʽש ʩʘʥʳ; 

B ï ʰʝʢʘʨʘ ʙʦʡʳʥʜʘסʳ ʪʦʨ ʥװʢʪʝʣʝʨʽʥʽש ʩʘʥʳ. 

 

 :ʦʣʜʘʥʫ ʰʘʨʪʪʘʨʳפ

- ʢᴇʧʙײʨʳʰ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʪʦʨ ʢᴇʟʜʝʨʽʥʜʝ ʦʨʥʘʣʘʩʫʳ ʢʝʨʝʢ; 

- ʙʘʨʣʳץ ʪᴇʙʝʣʝʨʽ ʙװʪʽʥ ʢʦʦʨʜʠʥʘʪʪʘʨʜʘ ʙʦʣʫʳ ʰʘʨʪ. 

ʆץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽ: 

ɻʝʦʛʝʙʨʘ ʥʝʤʝʩʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘ ʘʨץʳʣʳ ʪʦʨ ʢᴇʟʜʝʨʜʝ ʬʠʛʫʨʘ ʩʘʣסʳʟʫ; 

ñɯʰʢʽ ʞᴅʥʝ ʰʝʢʘʨʘʣʳץ ʥװʢʪʝʣʝʨʜʽ ʩʘʥʘò ʪʘʧʩʳʨʤʘʩʳʥ ʦʨʳʥʜʘʫ; 

ʇʠʢ ʬʦʨʤʫʣʘʩʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʥʘץʪʳ ʘʫʜʘʥʳʥ ʪʘʙʫ. 

 :ʪʳ ʵʣʝʤʝʥʪʪʝʨץʳʟʳפ

ñʂʽʤ ʞʳʣʜʘʤ?ò ʦʡʳʥʳ ï ʜײʨʳʩ ʩʘʣʳʥסʘʥ ʬʠʛʫʨʘʥʳש ʘʫʜʘʥʳʥ ʢʽʤ ʪʝʟ 

ʪʘʙʘʜʳ; 

ʐʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘ ï ʦץʫʰʳʣʘʨ ᴇʟʜʝʨʽ ʢᴇʧʙײʨʳʰ ʩʘʣʳʧ, ʇʠʢ 

ʬʦʨʤʫʣʘʩʳʤʝʥ ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʡʜʽ. 

ʊʽʢ ʙײʨʳʰʪʳ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʞװʡʝʩʽʥ ץʘʨʘʩʪʳʨʘʡʳץ. ɹײʣ ʞװʡʝʜʝ ʙװʪʽʥ 

ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ ʙʘʨ ʢᴇʧʙײʨʳʰ ʙʝʨʽʣʩʽʥ. ʆʥʳש ʘʫʜʘʥʳʥ ʘʥʳץʪʘʫ ץʘʞʝʪ. 

ɸʫʜʘʥʜʘʨʜʳ ʝʩʝʧʪʝʫʜʽש ʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʨʽ. ʄʘʪʝʤʘʪʠʢʘʣʳץ ᴅʜʝʙʠʝʪʪʝʨʜʽ ʪʘʣʜʘʫ 

ʪʦʨʣʳ ץʘסʘʟʜʘסʳ ʬʠʛʫʨʘʥʳש ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫ ᴅʜʽʩʽʥ ʪʘשʜʘʫ ʬʠʛʫʨʘʥʳש ʧʽʰʽʥʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

 ɽʛʝʨ ʧʽʰʽʥ װʰʙײʨʳʰ, ʪʽʢʪᴇʨʪʙײʨʳʰ, ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʥʝʤʝʩʝ ʪʨʘʧʝʮʠʷ 

ʙʦʣʩʘ, ʘʫʜʘʥʜʘʨʜʳ ʝʩʝʧʪʝʫ װʰʽʥ ʙʝʣʛʽʣʽ ʬʦʨʤʫʣʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʳסשʘʡʣʳ. ɽʛʝʨ 

ʬʠʛʫʨʘ ʜᴇשʝʩ ʢᴇʧʙײʨʳʰ ʙʦʣʩʘ, ʦʥʜʘ ʙᴇʣʫ ᴅʜʽʩʽʥ ʜʝ, ץʦʩʫ ᴅʜʽʩʽʥ ʜʝ ץʦʣʜʘʥʫסʘ 

ʙʦʣʘʜʳ (ʢᴇʧ ʞʘסʜʘʡʜʘ ץʦʩʫ ᴅʜʽʩʽ ʳסשʘʡʣʳ). 

ɽʛʝʨ ʬʠʛʫʨʘ ʜᴇשʝʩ ʝʤʝʩ ʥʝʤʝʩʝ ʞײʣʜʳʟ ʪᴅʨʽʟʜʽ ʢᴇʧʙײʨʳʰ ʙʦʣʩʘ, ʦʥʳ ʘʰץʘʥ 

 ʘʥסʦʣʜʘʥץ ʘʪʳʤʝʥ ʘʪʘʣʘʪʳʥ ʘʨʥʘʡʳ ʬʦʨʤʫʣʘʥʳ ï ʇʠʢ ʬʦʨʤʫʣʘʩʳʥ שʘʣʳʤʥʳס

ʳסשʘʡʣʳ. ɹײʣ ʬʦʨʤʫʣʘʥʳ ʘʚʩʪʨʠʷʣʳץ ʤʘʪʝʤʘʪʠʢ ɻʝʦʨʛ ʇʠʢ ʞʘʨʠʷʣʘסʘʥ ʩʦש 

(1899 ʞʳʣʳ) ʙʽʨʘʟ ʫʘץʳʪ ʥʘʟʘʨʜʘʥ ʪʳʩ ץʘʣʜʳ, ʙʽʨʘ1949 ץ ʞʳʣʳ ʧʦʣʷʢ ʤʘʪʝʤʘʪʠʛʽ 

ɻʶʛʦ ʐʪʘʡʥʛʘʫʩ ᴇʟʽʥʽש ʘʪʘץʪʳ ʄʘʪʝʤʘʪʠʢʘʣʳץ ʢʘʣʝʡʜʦʩʢʦʧʳʥʘ ʪʝʦʨʝʤʘʥʳ 

ʝʥʛʽʟʜʽ. ʆʩʳ ʫʘץʳʪʪʘʥ ʙʘʩʪʘʧ ʇʠʢ ʪʝʦʨʝʤʘʩʳ ʢʝשʽʥʝʥ ʪʘʥʳʤʘʣ ʙʦʣʜʳ. 

ɻʝʨʤʘʥʠʷʜʘ ʇʠʢ ʬʦʨʤʫʣʘʩʳ ʤʝʢʪʝʧ ʦץʫʣʳץʪʘʨʳʥʘ ʝʥʛʽʟʽʣʛʝʥ. ɸʣʘʡʜʘ, ʙʽʟʜʽש 

ʝʣʜʝ ʙײʣ ʬʦʨʤʫʣʘ ʤʝʢʪʝʧ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʰʝשʙʝʨʽʥʝʥ ʰʳסʳʧ, ᴅʤʙʝʙʘʧ ʞᴅʥʝ 

 .ʳʤʝʥ ʝʨʝʢʰʝʣʝʥʩʝ ʜʝ, ʘʟ ʙʝʣʛʽʣʽסʘʨʘʧʘʡʳʤʜʳʣʳץ

ʊʦʨ ץʘסʘʟʜʘ ʙʝʡʥʝʣʝʥʛʝʥ ʬʠʛʫʨʘʣʘʨʜʳש ʘʫʜʘʥʜʘʨʳʥ ʝʩʝʧʪʝʫ ᴅʜʽʩʪʝʨʽʥʽש 

ʢʣʘʩʩʠʬʠʢʘʮʠʷʩʳ ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ [6]. 
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ʂʝʩʪʝ 1. 

 
ʌʠʛʫʨʘ ᴄʜʽʩ ɸʣʛʦʨʠʪʤ ʄʳʩʘʣ 
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 ʳʣʳץʪʘʨʜʳ ʩʘʥʘʫ ʘʨץʷʰʳײ (1

ʘʫʜʘʥʜʳ ʝʩʝʧʪʝʫ װʰʽʥ ץʘʞʝʪʪʽ 

ʙʠʽʢʪʽʢʪʝʨʜʽ, ʜʠʘʛʦʥʘʣʴʜʘʨʜʳ 

ʥʝʤʝʩʝ ʞʘץʪʘʨʳʥ ʪʘʙʫ ʢʝʨʝʢ; 

2) ʪʘʙʳʣסʘʥ ʤᴅʥʜʝʨʜʽ ʘʫʜʘʥ 

ʬʦʨʤʫʣʘʩʳʥʘ ʘʫʳʩʪʳʨʳשʳʟ 

 
 ʪʘʨʜʳ ʩʘʥʘʡʤʳʟ ʞᴅʥʝץʷʰʳױ 

ʬʦʨʤʫʣʘ ʘʨץʳʣʳ ʘʫʜʘʥʳʥ ʪʘʙʘʤʳʟ:  

ὥ = 4, ὦ = 9,  = 3.  
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1) ʢᴇʧʙײʨʳʰʪʳ װʰʙײʨʳʰʪʘʨ 

ʤʝʥ ʪᴇʨʪʙײʨʳʰʪʘʨסʘ ʙᴇʣʫ; 

2) ʘʣʳʥסʘʥ ʬʠʛʫʨʘʣʘʨʜʳש 

ʘʫʜʘʥʜʘʨʳʥ ʝʩʝʧʪʝʫ; 

3) ʘʣʳʥסʘʥ ʬʠʛʫʨʘʣʘʨʜʳש 

ʙʘʨʣʳץ ʘʫʜʘʥʜʘʨʳʥʳש 

 ʦʩʳʥʜʳʩʳʥ ʪʘʙʫץ

 
ɹʽʨ װʰʙײʨʳʰʪʳש ʘʫʜʘʥʳ: 

ὛЎ
ρ

ς
ϽσϽρ ρȟυ ̒  ̍

ʰʘʨʰʳʥʳש ʘʫʜʘʥʳ: 

Ὓʉ ςϽς τ ̒  ̍

ɹʘʨʣʳץ ʬʠʛʫʨʘʣʘʨʜʳש ʘʫʜʘʥʜʘʨʳʥ 

 :ץʦʩʩʘץ

Ὓ τϽρȟυ τ ρπ ̒  ̍
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1) ʬʠʛʫʨʘʥʳ ʪʽʢʪᴇʨʪʙײʨʳʰץʘ 

ʪʦʣʪʳʨʫ; 

2) ʘʣʳʥסʘʥ ץʦʩʳʤʰʘ 

ʬʠʛʫʨʘʣʘʨʜʳש ʘʫʜʘʥʜʘʨʳʥ 

ʞᴅʥʝ ʪʽʢʪᴇʨʪʙײʨʳʰʪʳש 

ʘʫʜʘʥʳʥ ʪʘʙʫ; 

3) ʪʽʢʪᴇʨʪʙײʨʳʰʪʳש 

ʘʫʜʘʥʳʥʘʥ ʙʘʨʣʳץ çʘʨʪʳץè 

ʬʠʛʫʨʘʣʘʨʜʳש ʘʫʜʘʥʜʘʨʳʥ 

ʰʝʛʝʨʫ. 

 
ʊʽʢʪᴇʨʪʙײʨʳʰʪʳש ʘʫʜʘʥʳ 

Ὓ̓̓ τϽτ ρφ ̒  ̍

çץʦʩʳʤʰʘè װʰʙײʨʳʰʪʘʨʜʳש 

ʘʫʜʘʥʜʘʨʳ 

ὛЎ
ρ

ς
ϽσϽρ ρȟυ ̒  ̍

 ʘʫʜʘʥʳ שʘʥ ʬʠʛʫʨʘʥʳסʘʣʘץ

Ὓ ρπ τϽρȟυ ρπ ̒  ̍
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1) ʢᴇʧʙײʨʳʰʪʳש ̔ ʰʽʥʜʝʛʽ ʙװʪʽʥ 

ʥװʢʪʝʣʝʨʜʽש ʩʘʥʳʥ ʩʘʥʘʡʤʳʟ, 

ʦʣʘʨʜʳ çɺè ʜʝʧ ʙʝʣʛʽʣʝʡʽʢ. 

2) ʢᴇʧʙײʨʳʰʪʳש 

ʰʝʢʘʨʘʩʳʥʜʘסʳ ʙװʪʽʥ 

ʥװʢʪʝʣʝʨʜʽש ʩʘʥʳʥ ʩʘʥʘʡʤʳʟ, 

ʦʣʘʨʜʳ çGè ʜʝʧ ʙʝʣʛʽʣʝʡʤʽʟ. 

3) ʇʠʢ ʬʦʨʤʫʣʘʩʳʥ 

 :ʳʟשʦʣʜʘʥʳץ

Ὓ ˏ
Ὃ

ς
ρ 

 
1) ɯʰʢʽ ʪװʡʽʥʜʝʨ ʩʘʥʳ B=9, ʩʳʨʪץʳ 

ʪװʡʽʥʜʝʨ ʩʘʥʳ G=4, ʩʦʥʜʘ ʇʠʢ 

ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ʙʽʟʜʝ: 

Ὓ ω
τ

ς
ρ ρπ ̒  ̍

 

 

ʇʠʢ ʬʦʨʤʫʣʘʩʳ ʘʨץʳʣʳ ʘʫʜʘʥʜʘʨʜʳ ʝʩʝʧʪʝʫ ʤʳʩʘʣʜʘʨʳ. ױʷʰʳץʪʘʨʜʘ 

ʦʨʥʘʣʘʩץʘʥ ʢᴇʧʙײʨʳʰʪʘʨʜʳש ʘʫʜʘʥʜʘʨʳʥ ʝʩʝʧʪʝʫʜʽש ᴅʨʪװʨʣʽ ʪᴅʩʽʣʜʝʨʽ ʙʘʨ. 

ᴄʜʽʩʪʽ ʪʘשʜʘʫ, ʞʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʡ, ʬʠʛʫʨʘʥʳש ʧʽʰʽʥʽʥʝ ʙʘʡʣʘʥʳʩʪʳ.  

ʇʠʢ ʬʦʨʤʫʣʘʩʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʢᴇʧʙײʨʳʰʪʘʨʜʳש 

ʘʫʜʘʥʳʥ ʪʘʙʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞײʤʳʩʪʘʨ ײʡʳʤʜʘʩʪʳʨʳʣʜʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞײʤʳʩ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ, ʂʝʥʪʘʫ ץʘʣʘʩʳ, פʘʨʥʘץ ʘʫʳʣʳ, 

ʄ.פʘʰסʘʨʠ ʘʪʳʥʜʘסʳ ʤʝʢʪʝʧ-ʣʠʮʝʡʽʥʽ8 ש-ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ ʘʨʘʩʳʥʜʘ 

ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʝʢʽ ʩʳʥʳʧʪʘʥ 38 ʦץʫʰʳ ʪʘשʜʘʣʳʧ ʘʣʳʥʜʳ. 

ɿʝʨʪʪʝʫ ʝʢʽ ʢʝʟʢשʥʝʥ ײץʨʘʣʜʳ, ʟʝʨʪʪʝʫʜʝʥ ʘʣʜʳʥ ʞᴅʥʝ ʟʝʨʪʪʝʫʜʝʥ ʢʝʡʽʥ. 

ɿʝʨʪʪʝʫʜʽש ʙʽʨʽʥʰʽ ʢʝʟʢשʽʥʜʝ ʦץʫʰʳʣʘʨ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ 

ʧʘʡʜʘʣʘʥʳʧ ʝʩʝʧʪʝʨ ʰʳסʘʨʜʳ. ɿʝʨʪʪʝʫʜʽש ʝʢʽʥʰʽ ʢʝʟʝשʽʥʜʝ ʇʠʢ ʬʦʨʤʫʣʘʩʳʥ 

ʧʘʡʜʘʣʘʥʳʧ ʛʝʦʤʝʪʨʠʷʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʪʽ. 

ʊᴅʞʽʨʠʙʝ 4 ʘʧʪʘ ʙʦʡʳ ʞװʨʛʽʟʽʣʜʽ. ʆץʫʰʳʣʘʨסʘ ʘʨʥʘʡʳ ץʘסʘʟʜʘ ʝʩʝʧʪʝʨ 

ʙʝʨʽʣʜʽ. ʊᴅʞʽʨʠʙʝ ʥᴅʪʠʞʝʩʽʥʜʝ ʇʠʢ ʬʦʨʤʫʣʘʩʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש 

ʝʩʝʧ ʰʳסʘʨʫʜʘסʳ ץʘʪʝʣʽʢʪʝʨʽ ʘʟʘʡʳʧ, ʞʳʣʜʘʤʜʳסʳ ʘʨʪץʘʥʳ ʙʘʡץʘʣʜʳ. ɹײʣ 

ʦʣʘʨʜʳש ʬʦʨʤʫʣʘʣʘʨʜʳ ʪʝʟ ʤʝשʛʝʨʽʧ, ʝʩʝʧʪʝʫʣʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʤװʤʢʽʥʜʽʛʽʥʝ 

ʠʝ ʙʦʣסʘʥʳʥ ʞᴅʥʝ ʇʠʢ ʬʦʨʤʫʣʘʩʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʝʩʝʧʪʽ ʦשʘʡ ʰʳסʘʨʘʪʳʥʳʥ 

ʢᴇʨʩʝʪʝʜʽ. ʅʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʪʘʣʜʘʡ ʢʝʣʝ ʦץʫʰʳʣʘʨʜʳש ʛʝʦʤʝʪʨʠʷסʘ ʜʝʛʝʥ 

 .ʳ ʘʨʪʪʳסʫʰʳʣʳסʳʟʳץ

8-ʩʳʥʳʧʪʳש ɻʝʦʤʝʪʨʠʷ ʦץʫʣʳץʪʘʨʳʥʘ ʪʘʣʜʘʫ. 

 
ʂʝʩʪʝ 4. 8-ʩʳʥʳʧʪʘʨ çɻʝʦʤʝʪʨʠʷè ʧϸʥʽʥʽϬ ʙʘʟʘʣʳϨ ʙʽʣʽʤ ʤʘʟʤϰʥʳ. 

 

ʉʳʥʳʧ 
ʊʘʨʘʫʣʘʨʜʳש ʘʪʘʫʳ 

1 2 3 4 
8-ʩʳʥʳʧ ʂᴇʧʙײʨʳʰʪʘʨ. 

ʊᴇʨʪʙײʨʳʰʪʘʨʜʳ 

ʟʝʨʪʪʝʫ 

ʊʽʢʙײʨʳʰʪʳ 

 שʨʳʰʪʘʨʜʳײʰʙװ

 ʘʣʘʨʳ ʤʝʥסʘʙʳʨץ

ʙײʨʳʰʪʘʨʳ 

ʘʨʘʩʳʥʜʘסʳ 

 ʘʪʳʥʘʩʪʘʨץ

ɸʫʜʘʥ ɾʘʟʳץʪʳץʪʘסʳ 

ʪʽʢʙײʨʳʰʪʳ 

ʢʦʦʨʜʠʥʘʪʘʣʘʨ 

ʞװʡʝʩʽ 
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ɸʪʘʣסʘʥ ʙᴇʣʽʤʜʝʨ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨ ʩʳʥʳʧʪʘʨ ʙʦʡʳʥʰʘ ʦץʳʪʫ 

ʤʘץʩʘʪʪʘʨʳʥʘʥ ײץʨʘʣסʘʥ ʙᴇʣʽʤʰʝʣʝʨʜʝʥ ʪײʨʘʜʳ. ʆץʫ ʙʘסʜʘʨʣʘʤʘʩʳ 8ï 

ʩʳʥʳʧʪʘʨסʘ ʘʨʥʘʣסʘʥ çɻʝʦʤʝʪʨʠʷè ʦץʫ ʧᴅʥʽʥʝʥ ʞʘשʘʨʪʳʣסʘʥ ʤʘʟʤײʥʜʘסʳ װʣʛʽʣʽʢ 

ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʳײ שʟʘץ ʤʝʨʟʽʤʜʽ ʞʦʩʧʘʨʳʥʘ ʩᴅʡʢʝʩ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 
 

ʂʝʩʪʝ 5. Ϲʪʢʽʟʽʣʛʝʥ ʵʢʩʧʝʨʠʤʝʥʪʪʽϬ ʥϸʪʠʞʝʩʽ. 

 
 ʕʢʩʧʝʨʠʤʝʥʪʪʽש ʙʽʨʽʥʰʽ ʙᴇʣʽʛʽ 

ʇʠʢ ʬʦʨʤʫʣʘʩʳʥ ʫʡʨʝʥʫʛʝ ʜʝʡʽʥ 

ʕʢʩʧʝʨʠʤʝʥʪʪʽש ʝʢʽʥʰʽ ʙᴇʣʽʛʽ ʇʠʢ 

ʬʦʨʤʫʣʘʩʳʥ װʡʨʝʥʛʝʥʥʝʥ ʢʝʡʽʥ 

ʊʘʧʩʳʨʤʘ ɼײʨʳʩ 

ʦʨʳʥʜʘסʘʥʜʘʨ 

 ɼײʨʳʩ 

ʦʨʳʥʜʘסʘʥʜʘʨ 

 

1 30 79 31 82 

2 25 66 30 79 

3 24 63 32 85 

4 19 50 34 89 

5 32 85 34 89 

6 35 90 36 97 

7 32 85 35 90 

8 19 50 30 79 

ʆʨʪʘʰʘ 

ʢᴇʨʩʝʪʢʽʰ 

216:38= 5,7  262:38 = 7  

 

ʕʢʩʧʝʨʠʤʝʥʪʪʽש ʪʘʣʜʘʫʳ ʩʦשʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʥᴅʪʠʞʝʩʽ 21 % סʘ ᴇʩʢʝʥʽʥ 

ʢᴇʨʩʝʪʪʽ. 

ɾײʤʳʩ ɹʽʨʳסשʘʡ ʤʝʤʣʝʢʝʪʪʽʢ ʝʤʪʠʭʘʥ ʞʠʥʘץʪʘʨʳʥʘʥ ʛʝʦʛʨʘʬʠʷʣʳץ 

ʝʩʝʧʪʝʨ ʤʝʥ ʛʝʦʤʝʪʨʠʷʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʝʛʽ Pick ᴅʜʽʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ 

ʜᴅʣʝʣʜʝʡʜʽ ʞᴅʥʝ ʢᴇʨʩʝʪʝʜʽ. ɾײʤʳʩ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

çʇʠʢè ᴅʜʽʩʽʥ ʦץʫ 8-ʩʳʥʳʧʪʘסʳ ʤʘʪʝʤʘʪʠʢʘʜʘʥ ץʦʨʳʪʳʥʜʳ ʝʤʪʠʭʘʥסʘ 

ʜʘʡʳʥʜʘʣʫסʘ, ʩʦʥʜʘʡ-ʘץ çɸʫʜʘʥè ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫʜʘ 

 .ʘ ʢᴇʤʝʢʪʝʩʝʪʽʥʽʥ ʨʘʩʪʘʡʜʳסʫʰʳʣʘʨץʠʥʘʣʘʪʳʥ ʦץ

 

 .ʦʨʳʪʳʥʜʳפ

 ,ʧʘʡʜʘ ʙʦʣʫʳ שʳʤʳʥʳסײ ʰʽʥ ʤʝʥ çʘʫʜʘʥèװ ʘʥ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫסʦʡʳʣפ

ʘʚʩʪʨʠʷʣʳץ ʤʘʪʝʤʘʪʠʢ ɻʝʦʨʛ ɸʣʝʢʩʘʥʜʨ ʇʠʢʪʽש ᴇʤʽʨʽ ʤʝʥ ʦʥʳש ʢʣʝʪʢʘʣʳ ץʘסʘʟʜʘ 

ʙʝʡʥʝʣʝʥʛʝʥ ʬʠʛʫʨʘʣʘʨʜʳש ʘʫʜʘʥʜʘʨʳʥ ʝʩʝʧʪʝʫ ᴅʜʽʩʽʥ ʰʝʰʫʜʝʛʽ ᴅʜʽʩʪʝʨʽ ʪʫʨʘʣʳ 

ᴅʜʝʙʠ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜʳ ʜʝʨʝʢʪʝʨʜʝʥ ʤʘʪʝʨʠʘʣ ʟʝʨʪʪʝʜʽʤ.  

ɿʝʨʪʪʝʫʜʝ ʵʤʧʠʨʠʢʘʣʳץ (ʙʘץʳʣʘʫ, ʪװʨʣʽ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽʥ ʟʝʨʪʪʝʫ, ʘʣʳʥסʘʥ 

ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʣʜʘʫ) ʞᴅʥʝ ʪʝʦʨʠʷʣʳץ (ʪʘʣʜʘʫ, ʩʠʥʪʝʟ, ʤʦʜʝʣʜʝʫ, ʘʥʘʣʦʛʠʷ, 

ʘʙʩʪʨʘʢʮʠʷ) ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʜʳ. ʄʝʥʽש ʦʡʳʤʰʘ, ʟʝʨʪʪʝʫ ʪʘץʳʨʳʙʳ 

 .ʨʣʽװʪʳ, ʧʘʡʜʘʣʳ ʞᴅʥʝ ᴇʟʝʢʪʽ. ɸʫʜʘʥ ᴇʣʰʝʫ ʪʘʧʩʳʨʤʘʣʘʨʳ ᴇʪʝ ʘʣʫʘʥ ʪץʳʟʳץ

ʆʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ װʰʽʥ ʞʘʣʧʳ ʰʝʰʽʤ ʝʨʝʞʝʣʝʨʽ ʤʝʥ ʥʘץʪʳ ᴅʜʽʩʪʝʨ ʞʦץ. 

ʄײʥʜʘʡ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʤᴅʥʽ ʦʣʘʨʜʳ ʰʝʰʫʜʝ ʪʝʢ ʥʘץʪʳ ʦץʫ ʜʘסʜʳʣʘʨʳʥ 

ʜʘʤʳʪʫ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ, ʦʡ ʞװʛʽʨʪʫ ʤʝʥ ʪʘʣʜʘʫ ʜʘסʜʳʣʘʨʳʥ 

ʜʘʤʳʪʘʪʳʥʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ʗסʥʠ, ʙײʣ ʪʘʧʩʳʨʤʘʣʘʨ ʢʝש ʤʘסʳʥʘʜʘ ʦʡʣʘʫ 

ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ. 
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ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 
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ˬ˻ ˢ˾̍ ˿̍˹̍˽ ˻ ̂̊̍˶ˢ˾̍˹̍  ˶˩̂˸˩́́˱˴-
̍ ́̍  ˬˢ̂ˢ˽˴˩˾̊˱˶˱˥˱˹˱  ́ ˸˩˹˨˩̂ 

˿˩ˣ˩˽́˩˾˱ 
 

 

ɸ.ɽ. ɹʦʪʘʙʘʝʚʘ 
ʇ.Ϥ.ʢ., ʃ.ʅ. ɻʫʤʠʣʝʚ ʘʪʳʥʜʘϤʳ ɽʫʨʘʟʠʷ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ Ϩ. 

ʉ. פʘʞʘʪʙʝʢ  
ʄʘʛʠʩʪʨʘʥʪ, ʃ.ʅ. ɻʫʤʠʣʝʚ ʘʪʳʥʜʘϤʳ ɽʫʨʘʟʠʷ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ Ϩ. 

 

 

ɹײʣ ʤʘץʘʣʘʜʘ ʞʦסʘʨʳ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ᴅʣʝʫʤʝʪʪʽʢ-ץײץʳץʪʳץ 

ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫ ʩʝʙʝʧʪʝʨʽ ʤʝʥ ʦʥʳש ʩʘʣʜʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʄʝʢʪʝʧ, ʦʪʙʘʩʳ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘʥʳש ʪᴅʨʙʠʝʣʽʢ ʳץʧʘʣʳʥʳש ᴅʣʩʽʟʜʽʛʽ 

ʦץʫʰʳʣʘʨʜʳש ʪᴅʨʪʽʧ ʙײʟʫʰʳʣʳץץʘ, ʙʫʣʣʠʥʛʢʝ ʞᴅʥʝ ʘʟʘʤʘʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽש 

ʪᴇʤʝʥʜʝʫʽʥʝ, ʪװʨʣʽ ʪʝʨʽʩ ʩʘʣʜʘʨʣʘʨסʘ ʘʣʳʧ ʢʝʣʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ץײץʳץʪʳץ 

ʩʘʫʘʪʪʳʣʳץʪʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʤʝʥ ײץʥʜʳʣʳץ ʙʘסʜʘʨʜʳש ʙײʟʳʣʫʳ 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪײʣסʘʣʳץ ʜʘʤʫʳʥʘ ʢʝʨʽ ᴅʩʝʨ ʝʪʝʪʽʥʽ ʘʡʪʳʣʘʜʳ. ʄʘץʘʣʘʜʘ ʦʩʳ 

ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʽש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳ ʤʝʥ ץײץʳץʪʳץ ʤᴅʜʝʥʠʝʪʪʽ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʪʽʢʪʝʨʽ ײʩʳʥʳʣʘʜʳ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʞʦסʘʨʳ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ, ᴅʣʝʫʤʝʪʪʽʢ-ץײץʳץʪʳץ 

ʞʘʫʘʧʢʝʨʰʽʣʽʢ, ʪᴇʤʝʥʜʝʪʫ ʩʝʙʝʧʪʝʨʽ, ʤʝʢʪʝʧ, ʦʪʙʘʩʳ, ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘ. 

 

 

 ʘʨʳסʙʽʨʽ ï ʞʦ שʘʥ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽסʨײʘʤ ʘʣʜʳʥʜʘ ʪסʦץ ʜʘשʘʟʽʨʛʽ ʪʘפ

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ᴅʣʝʫʤʝʪʪʽʢ-ץײץʳץʪʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽ. ɹײʣ 

 ʘʤʤʝʥסʦץ ʣʛʝʨʽʤʽʥʜʝ ʞᴅʥʝװ ʫץʳʥʜʘ, ʦץʣײץ-ʤʽʥʝʟ שʙʳʣʳʩ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽײץ

ᴇʟʘʨʘ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥʜʘ ʘʡץʳʥ ʢᴇʨʽʥʽʩ ʪʘʙʫʜʘ. ɾʘʩ ײʨʧʘץʪʳץײץ שʳץʪʳץ 

ʤᴅʜʝʥʠʝʪʽʥʽץ שʘʣʳʧʪʘʩʫʳ ï ʤʝʤʣʝʢʝʪ ʧʝʥ ץʦסʘʤʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥʳש ʤʘשʳʟʜʳ 

ʢᴇʨʩʝʪʢʽʰʽ. ɸʣʘʡʜʘ ʩʦסשʳ ʞʳʣʜʘʨʳ ʦץʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ʪᴅʨʪʽʧ ʙײʟʫʰʳʣʳץ, 

ʙʫʣʣʠʥʛ, ʘʟʘʤʘʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʪᴇʤʝʥʜʝʫʽ ʞᴅʥʝ ץײץʳץʪʳץ ʥʦʨʤʘʣʘʨʜʳ 

ʩʘץʪʘʤʘʫ ʞʘסʜʘʡʣʘʨʳ ʞʠʽʣʝʧ ʦʪʳʨ. 

 ʙʘʙʳʥʜʘ ᴅʨʙʽʨ-44 שʳʥʳשçɹʽʣʽʤ ʪʫʨʘʣʳè ɿʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʦץʫʰʳʥʳץײץ שʳץʪʘʨʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽ ʘʡץʳʥʜʘʣסʘʥ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʽʣʽʤ 

ʘʣʫʰʳʥʳש ʤʝʢʪʝʧ ʝʨʝʞʝʣʝʨʽʥ ʩʘץʪʘʧ, ץʦסʘʤ ʘʣʜʳʥʜʘסʳ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥ ʪװʩʽʥʫʽ 

 ,ʡʝʥʝ ʦʪʳʨʳʧװʪʘʣʘʧʪʘʨʳʥʘ ʩ שʘʞʝʪʪʽʛʽ ʘʪʘʧ ʢᴇʨʩʝʪʽʣʛʝʥ [1, 72 ʙ.]. ʆʩʳ ʟʘץ

ʦץʫʰʳʣʘʨʜʳץײץ שʳץʪʳץ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʪʝʢ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʤʝʥ 

ʰʝʢʪʝʣʤʝʡ, ʪײʣסʘʣʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ʪᴅʨʙʠʝʣʝʫʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ 

ʙʘʡץʘʡʤʳʟ. ɼʝʛʝʥʤʝʥ, ʙײʣ ʪʘʣʘʧʪʘʨʜʳש ʦʨʳʥʜʘʣʫʳ ʽʩ ʞװʟʽʥʜʝ ʪʦʣʳץ ʞװʟʝʛʝ 
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ʘʩʧʘʡ ʦʪʳʨ. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ᴅʣʝʫʤʝʪʪʽʢ-ץײץʳץʪʳץ ʩʘʥʘʩʳʥʳש ʪᴇʤʝʥʜʽʛʽ ʢᴇʙʽʥʝ 

ʦʪʙʘʩʳʥʜʘסʳ ʪᴅʨʙʠʝʥʽש ᴅʣʩʽʟʜʽʛʽʤʝʥ, ʤʝʢʪʝʧʪʝʛʽ ʪᴅʨʙʠʝ ʞײʤʳʩʪʘʨʳʥʳש 

ʞװʡʝʩʽʟʜʽʛʽʤʝʥ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘʥʳש ʪʝʨʽʩ ʳץʧʘʣʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ.  

ʄʝʢʪʝʧʪʝʛʽ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʨʘʩʳʥʜʘסʳ ᴅʣʝʫʤʝʪʪʽʢ-ץײץʳץʪʳץ 

ʞʘʫʘʧʢʝʰʽʣʽʢʪʽש ʜʘʤʳʤʘʡ, ʪᴇʤʝʥʜʝʫ ʩʘʣʜʘʨʳʥʘʥ ʪᴅʨʪʽʧ ʙײʟʫʰʳʣʳץʪʘʨ ʤʝʥ 

ʤʝʢʪʝʧ ʝʨʝʞʝʣʝʨʽʥ ʩʘץʪʘʤʘʫ, ʷסʥʠ ץײץʳץʪʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʜʝשʛʝʡʽ ʪᴇʤʝʥ 

ʦץʫʰʳʣʘʨ ʩʘʙʘץץʘ ʢʝʰʽʛʫ, ʩʘʙʘץʪʘʥ ʨץײʩʘʪʩʳʟ ʢʝʪʽʧ ץʘʣʫ, ʤסײʘʣʽʤʛʝ ʥʝʤʝʩʝ 

 .ʘ ʞʠʽ ʙʘʨʘʜʳסʪʘʨץʟʫʰʳʣʳײʪʳ ʪᴅʨʪʽʧ ʙץʘʪʘʨʣʘʩʪʘʨʳʥʘ ʜᴇʨʝʢʽ ʩᴇʡʣʝʫ ʩʠʷץ

ʉʦʥʜʘʡ-ʘץ, ʦץʫסʘ ʤʦʪʠʚʘʮʠʷʩʳʥʳש ʪᴇʤʝʥʜʝʫʽ, ʷסʥʠ ᴇʟ ʽʩ-ᴅʨʝʢʝʪʽʥʝ 

ʞʘʫʘʧʢʝʨʰʽʣʽʢʧʝʥ ץʘʨʘʤʘʫ ʦץʫʰʳʣʘʨʜʳװ שʣʛʝʨʽʤʽʥʝ ʜʝ ᴅʩʝʨ ʝʪʝʜʽ. ʄײʥʜʘʡ 

ʙʘʣʘʣʘʨ ʢᴇʙʽʥʝ çʤʽʥʜʝʪʽʤʜʽ ʦʨʳʥʜʘʫʳʤ ʢʝʨʝʢè ʜʝʛʝʥ ʩʝʟʽʤʜʽ ʩʝʟʽʥʙʝʡʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʫʣʣʠʥʛ ʞᴅʥʝ ʘʛʨʝʩʩʠʷʥʳש ʢᴇʙʝʶʽ. ᴄʣʝʫʤʝʪʪʽʢ 

ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽש ʪᴇʤʝʥʜʽʛʽ ᴇʟʛʝʥʽץײץ שʳסʳʥ ʩʳʡʣʘʤʘʫסʘ ᴅʢʝʣʝʜʽ. ɹײʣ ï ʙʫʣʣʠʥʛ, 

ʢʠʙʝʨʙʫʣʣʠʥʛ, ץʦʨץʳʪʫ ʩʠʷץʪʳ ᴅʨʝʢʝʪʪʝʨʜʽש ʥʝʛʽʟʛʽ ʩʝʙʝʙʽ. ʄʝʢʪʝʧʪʝʨʜʝ ʙʫʣʣʠʥʛ 

ʬʘʢʪʽʣʝʨʽ ʞʠʽʣʝʧ, ʦץʫʰʳʣʘʨʜʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥʘ ʢʝʨʽ ᴅʩʝʨ ʝʪʽʧ ʦʪʳʨ. 

ʄײʥʜʘʡ װʨʜʽʩʪʝʨ ץײץʳץʪʳץ ʤᴅʜʝʥʠʝʪʪʽש ʥʘʰʘʨ ʜʘʤʫʳʥʘ, ᴅʣʝʫʤʝʪʪʽʢ 

ʥʦʨʤʘʣʘʨʜʳסײ שʳʥʙʘʫʳʥʘ ʞᴅʥʝ ץײץʳץʪʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʢʢʝ ʞʘʪʧʘʡʪʳʥ 

ᴅʨʝʢʝʪʪʝʨʛʝ ʙʝʡʽʤʜʽʣʽʢʢʝ ʘʣʳʧ ʢʝʣʝʜʽ. 

 ʳ (2007) ʤʝʢʪʝʧשçɹʽʣʽʤ ʪʫʨʘʣʳè ɿʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʦץʫʰʳʣʘʨʳʥʳץײץ שʳץʪʘʨʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽʥ, ʪᴅʨʪʽʧ ʞᴅʥʝ ʪᴅʨʙʠʝ ʤᴅʩʝʣʝʣʝʨʽʥ 

ʥʘץʪʳ ʨʝʪʪʝʡʜʽ. ɿʘשʥʳ44 ש-ʙʘʙʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʤʝʢʪʝʧ ʝʨʝʞʝʣʝʨʽ ʤʝʥ ʪᴅʨʪʽʧ 

ʥʦʨʤʘʣʘʨʳʥ ײʩʪʘʥʫ ʤʽʥʜʝʪʽ ʙʝʢʽʪʽʣʛʝʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, çɹʘʣʘʥʳץײץ שʳץʪʘʨʳ 

ʪʫʨʘʣʳè ɿʘשʳ (2002) ʤʝʥ çץײפʳץ ʙײʟʫʰʳʣʳץʪʘʨʜʳש ʘʣʜʳʥ ʘʣʫ ʪʫʨʘʣʳè ʟʘשʜʘʨ 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʨʘʩʳʥʜʘסʳ ץײץʳץʪʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ʘʨʪʪʳʨʫʜʳ ʢᴇʟʜʝʡʜʽ. 

ʅʝʛʽʟʛʽ ʥʦʨʤʘʪʠʚʪʽʢ-ץײץʳץʪʳץ ʘʢʪʽʣʝʨʜʝ ʙʫʣʣʠʥʛ (ʩʦʥʳש ʽʰʽʥʜʝ ʢʠʙʝʨʙʫʣʣʠʥʛ) 

 ʘʪʳʩʪʳ ʞʘʫʘʧʢʝʨʰʽʣʽʢץ ʪʘʣʳʧ, ʦʩʳ ᴅʨʝʢʝʪʪʝʨʛʝץʨʜʝ ʘʥʳװʪ ץʥʘʤʘʣʳשʳʤʳ ʟʘסײ

ʰʘʨʘʣʘʨʳ ץʘʨʘʩʪʳʨʳʣסʘʥ [1, 72 ʙ.]. 

ʆʩʳ ʞʝʨʜʝ ᴅʣʝʫʤʝʪʪʽʢ-ץײץʳץʪʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽש ʜʘʤʳʤʘʫʳʥʘʥ 

ʙʫʣʣʠʥʛʪʽש ʞʠʽʣʝʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, פʘʟʘץʩʪʘʥʜʘ ʙʫʣʣʠʥʛʪʽש ʞʠʽʣʽʛʽʥʝ ץʘʪʳʩʪʳ 

ʥʘץʪʳ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨ ʙʘʨ. ʄʳʩʘʣʳ, 2024 ʞʳʣʳ ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ 

ʤʠʥʠʩʪʨʣʽʛʽʥʽפ שʦסʘʤʜʳץ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ײʣʪʪʳץ ʦʨʪʘʣʳסʳʥʳש HBSC 

(ʄʝʢʪʝʧ ʞʘʩʳʥʜʘסʳ ʙʘʣʘʣʘʨʜʳש ʜʝʥʩʘʫʣʳץ ʪᴅʨʪʽʙʽ) ʭʘʣʳץʘʨʘʣʳץ ʟʝʨʪʪʝʫʽʥʝ 

ʩᴅʡʢʝʩ, ᴅʨʙʽʨ ʩʝʛʽʟʽʥʰʽ ʤʝʢʪʝʧ ʦץʫʰʳʩʳ ʢʠʙʝʨʙʫʣʣʠʥʛʢʝ ײʰʳʨʘʡʜʳ. ɹײʣ ʟʝʨʪʪʝʫ 

11-15 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ʦץʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʞᴅʥʝ ʤʝʢʪʝʧʪʝʛʽ 

 ʘʥʳʥ ʢᴇʨʩʝʪʪʽסʪʘʨʘ שʢʝ שʙʳʣʳʩʪʘʨʜʳײץ ʪʳץʳʩʳʤ ʩʠʷץ ץʳʪʫ, ʧʩʠʭʦʣʦʛʠʷʣʳץʦʨץ

[2, 3 ʙ.]. ɹײʣ ʜʝʨʝʢʪʝʨʛʝ ʩװʡʝʥʩʝʢ, ץʘʟʽʨʛʽ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘ ʙʘʣʘʣʘʨʜʳש 

 ʘʣʫʳסʦʨץ ʽʩʪʽʢʪʝ ʜʝשʢʝ ץʘʥʘ ʝʤʝʩ, ʮʠʬʨʣʳס ʛʝʡʜʝשʜʝ ץʘʫʽʧʩʽʟʜʽʛʽ ʪʝʢ ʬʠʟʠʢʘʣʳץ

ʪʠʽʩ. ɼʝʤʝʢ, ץײץʳץʪʳץ ʪᴅʨʙʠʝʥʽש ʞʘשʘ ʪװʨʣʝʨʽ ï ʤʝʜʠʘʩʘʫʘʪ ʧʝʥ ʠʥʪʝʨʥʝʪ 

ʞʘʫʘʧʢʝʨʰʽʣʽʛʽ ʙʘסʳʪʳʥʜʘ ʞװʨʛʽʟʽʣʫʽ ץʘʞʝʪ. 

ʆʩʳסʘʥ ץʦʩʘ, çʇʨʦʬʠʣʘʢʪʠʢʘ ʙʫʣʣʠʥʛʘ ʚ ʂʘʟʘʭʩʪʘʥʝ: SWOT-ʘʥʘʣʠʟ 

ʫʩʣʦʚʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʙʣʝʤʳ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭè ʤʘץʘʣʘʩʳʥʜʘ ɸ. ɸʣʠʤʙʝʢʦʚʘ, ʄ. ɸʩʳʣʙʝʢʦʚʘ, ɻ. ʋʪʝʤʠʩʦʚʘ, 

ɼ.ʅʫʨʛʘʣʠʝʚʘ ʤʝʢʪʝʧ ʽʰʽʥʜʝʛʽ ʙʫʣʣʠʥʛʪʽש ʢʝש ʪʘʨʘʣʫ ʩʝʙʝʧʪʝʨʽʥ, ʩʦʥʜʘʡ-ʘץ 

ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳ ʤʝʥ ʤסײʘʣʽʤʜʝʨ ʘʨʘʩʳʥʜʘסʳ ץʘʨʳʤ-ץʘʪʳʥʘʩ, ʘʪʘ-ʘʥʘ 
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ʘʨʘʣʘʩʫʳ, ʧʩʠʭʦʣʦʛʪʘʨ ʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʧʝʜʘʛʦʛʪʘʨʜʳש ʙʦʣʤʘʫʳ ʩʠʷץʪʳ ᴅʣʩʽʟ 

ʞʘץʪʘʨʜʳ ʪʘʣʜʘʧ, ʤʝʢʪʝʧ ʜʝשʛʝʡʽʥʜʝ ץײץʳץʪʳץ ʞᴅʥʝ ʪᴅʨʙʠʝ ʞײʤʳʩʪʘʨʳʥʳש 

ʞװʡʝʣʽʣʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥ ʞʦסʘʨʳʣʘʪʫʜʳש ʞʦʣʜʘʨʳʥ ײʩʳʥʘʜʳ [3, 47 ʙ.]. ɹײʣ 

ʟʝʨʪʪʝʫ ʙʽʟʜʽש ʦʡʳʤʳʟʜʳ ץʫʘʪʪʘʡʜʳ, ʩʝʙʝʙʽ ץײץʳץʪʳץ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ 

ʧʨʦʬʠʣʘʢʪʠʢʘʥʳ ʙʽʨʽʢʪʽʨʤʝʡ, ʤʝʢʪʝʧʪʝ ʪײʨʘץʪʳ ᴅʣʝʫʤʝʪʪʽʢ ʪᴅʨʪʽʧʪʽ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫ ʤװʤʢʽʥ ʝʤʝʩ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. 

ʅʦʨʤʘʪʠʚʪʽʢ ʞʘסʳʥʘʥ, 2025 ʞʳʣʜʳש ʙʘʩʳʥʘʥ ʙʘʩʪʘʧ פʘʟʘץʩʪʘʥʜʘ 

çDosbolLIKEè ʘʪʪʳ ʤʝʢʪʝʧʪʝʨʜʝʛʽ ʙʫʣʣʠʥʛʪʽ ʙʦʣʜʳʨʤʘʫ ײʣʪʪʳץ ʙʘסʜʘʨʣʘʤʘʩʳ 

ʽʩʢʝ ץʦʩʳʣʜʳ. ɹײʣ ʙʘסʜʘʨʣʘʤʘ ʤʝʢʪʝʧʪʝʨʜʝ ץʘʫʽʧʩʽʟ ʘʪʤʦʩʬʝʨʘ ʞʘʩʘʫ, ʦץʫʰʳʣʘʨ 

ʘʨʘʩʳʥʜʘסʳ ײץʨʤʝʪ ʧʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳ ʞʘץʩʘʨʪʫ, ʙʫʣʣʠʥʛʢʝ ץʘʨʩʳ 

ʢʦʤʘʥʜʘʣʘʨ ײץʨʫ ʞᴅʥʝ ʙʘץʳʣʘʫ-ʨʝʘʢʮʠʷ ʤʦʜʝʣʴʜʝʨʽʥ ʝʥʛʽʟʫʜʽ ʢᴇʟʜʝʡʜʽ [4, 343 ʙ.].  

ʉʦʥʳʤʝʥ ץʘʪʘʨ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ᴄʢʽʤʰʽʣʽʢ ץײץʳץ ʙײʟʫʰʳʣʳץ 

ʪʫʨʘʣʳ ʢʦʜʝʢʩʽʥʝ ʙʫʣʣʠʥʛ ʞᴅʥʝ ʢʠʙʝʨʙʫʣʣʠʥʛ ʤᴅʩʝʣʝʣʝʨʽ ʪʫʨʘʣʳ ʙʘʧ ʝʥʛʽʟʽʣʛʝʥ. 

ɹײʣ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʨʘʩʳʥʜʘסʳ ʙʫʣʣʠʥʛ ʞʘסʜʘʡʣʘʨʳʥ ʟʘשʜʳץ ʪײʨסʳʜʘʥ 

 ץʪʳץʳץײץ ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [5, 127-2 ʙʘʙʳ.]. ʆʩʳ ʙʘʩʪʘʤʘ ïװʘ ʤסʘʨʘʩʪʳʨʫץ

ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʧʝʥ ʘʜʘʤʛʝʨʰʽʣʽʢ ײץʥʜʳʣʳץʪʘʨʜʳ ץʘʪʘʨ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʤʘשʳʟʜʳ ץʘʜʘʤ. ɹʘסʜʘʨʣʘʤʘ ʪᴅʞʽʨʠʙʝʩʽ ץײץʳץʪʳץ ʤᴅʜʝʥʠʝʪʪʽ ʘʨʪʪʳʨʫʜʳש ʪʠʽʤʜʽ 

 .ʣʛʽʩʽ ʙʦʣʘ ʘʣʘʜʳװ

ʆʩʳ ʟʝʨʪʪʝʫʣʝʨʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʙʫʣʣʠʥʛʪʽש ʪʘʨʘʣʫʳ ᴅʣʝʫʤʝʪʪʽʢ-

 ʩʘʣʜʘʨʳ ʨʝʪʽʥʜʝ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʜʳ שʪᴇʤʝʥʜʝʫʽʥʽ שʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ץʪʳץʳץײץ

ʩʘʣʜʘʨסʘ, ʦץʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʩʝʥʽʤʩʽʟʜʽʢʢʝ, ʤʝʢʪʝʧʪʝʛʽ ʦץʫ ʧʨʦʮʝʩʽʥʝ ʢʝʨʽ 

ᴅʩʝʨʛʝ ʘʣʳʧ ʢʝʣʝʪʽʥʜʽʛʽʥ ʪװʩʽʥʫʛʝ ʙʦʣʘʜʳ. ɸʢʘʜʝʤʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʙʫʣʣʠʥʛ ʞʘסʜʘʡʣʘʨʳʤʝʥ ʢʝʟʜʝʩʫ ʥʝʤʝʩʝ ʢʫᴅ ʙʦʣʫ ʦץʫʰʳʣʘʨʜʳש 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ᴅʣ-ʘʫץʘʪʳʥ ʥʘʰʘʨʣʘʪʘʜʳ, ʦʣʘʨʜʳש ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʨʳ ʪᴇʤʝʥʜʝʡʜʽ, 

ʤʝʢʪʝʧʢʝ ʙʘʨʫʳ ʢʘʫʰʘʥʜʳ ʢװʡʛʝ ʪװʩʝʜʽ (ᴅʣʝʫʤʝʪʪʽʢ ʦץʰʘʫʣʘʥʫ, ʩʝʥʽʤʩʽʟʜʽʢ). 

ɾʦסʘʨʳ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ᴅʣʝʫʤʝʪʪʽʢ-ץײץʳץʪʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥʽש 

ʪᴇʤʝʥʜʝʫ ʩʝʙʝʧʪʝʨʽʥʽש ʪʘסʳ ʙʽʨʽ ï ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘʥʳש ʳץʧʘʣʳ. ᴄʣʝʫʤʝʪʪʽʢ ʦʨʪʘ 

ʞʘʩᴇʩʧʽʨʽʤʥʽץײץ שʳץʪʳץ ʩʘʥʘʩʳ ʤʝʥ ʤʽʥʝʟ-ײץʣץʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʜʘ ʰʝʰʫʰʽ 

ʨᴇʣ ʘʪץʘʨʘʜʳ. ɽʛʝʨ ץʦסʘʤʜʘ ץײץʳץʪʳץ ʥʦʨʤʘʣʘʨ ʤʝʥ ʤʦʨʘʣʴʜʳץ ץʘסʠʜʘʣʘʨ 

ᴅʣʩʽʨʝʩʝ, ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʜʝʚʠʘʥʪʪʳ ʤʽʥʝʟ-ײץʣʳץץʘ ʞᴅʥʝ ץײץʳץ 

ʙײʟʫʰʳʣʳץʪʘʨסʘ ʙʝʡʽʤʜʽʣʽʛʽ ʘʨʪʘʜʳ. ɹײʣ װʨʜʽʩ ײʩʘץײץ ץʳץ ʙײʟʫʰʳʣʳץʪʘʨʤʝʥ, 

ʷסʥʠ ײʨʣʳץ, ʚʘʥʜʘʣʠʟʤ, ץʦסʘʤʜʳץ ʦʨʳʥʜʘʨʜʘסʳ ʪᴅʨʪʽʧʩʽʟʜʽʢ ʩʠʷץʪʳ ᴅʨʝʢʝʪʪʝʨʜʽש 

ʞʠʽʣʝʫʽʤʝʥ ʙʘʡץʘʣʘʜʳ. ʄײʥʜʘʡ ʪʝʥʜʝʥʮʠʷ, ʝש ʘʣʜʳʤʝʥ, ᴅʣʝʫʤʝʪʪʽʢ ʙʘץʳʣʘʫ ʤʝʥ 

 .ʘʣʳʧʪʘʩʘʜʳץ ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ שʪᴅʨʙʠʝʥʽ ץʪʳץʳץײץ

ɸʩʳʣʳʙʝʢʦʚʘ ʄ. ʞᴅʥʝ ᴅʨʽʧʪʝʩʪʝʨʽ ʞװʨʛʽʟʛʝʥ ñBullying among Kazakhstan 

School Learners and Overcoming Strategiesò ʘʪʪʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ, 

ʟʝʨʪʪʝʫʛʝ ץʘʪʳʩץʘʥ 224 ʦץʫʰʳʥʳ42,8% ש-ʳ ʙʫʣʣʠʥʛ ʥʝʤʝʩʝ ʢʠʙʝʨʙʫʣʣʠʥʛʢʝ 

 ʣ ᴅʨʝʢʝʪʪʝʨʜʽ ʤʝʢʪʝʧʪʝ ᴇʟ ʙʘʩʳʥʘʥ ᴇʪʢʝʨʛʝʥʽʥ ʢᴇʨʩʝʪʢʝʥײʘʥ, ʘʣ 26,3%-ʳ ʙסʰʳʨʘײ

[6, 14 p.]. ɹײʣ ʜʝʨʝʢ ʤʝʢʪʝʧ ʦʨʪʘʩʳʥʜʘ ץײץʳץʪʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽש ᴅʣʩʽʟʜʽʛʽʥ 

ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʘʛʨʝʩʩʠʷʥʳש ʢʝש ʪʘʨʘסʘʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ. ɿʝʨʪʪʝʫ ʘʚʪʦʨʣʘʨʳ ʘʪʘʧ 

ᴇʪʢʝʥʜʝʡ, ʙʫʣʣʠʥʛ ʧʝʥ ʢʠʙʝʨʙʫʣʣʠʥʛ ʢᴇʙʽʥʝʩʝ ץײץʳץʪʳץ ʤᴅʜʝʥʠʝʪʪʽש 

ʪᴇʤʝʥʜʽʛʽʥʝʥ ʞᴅʥʝ ʞʘʟʘʩʳʟʜʳץ ʩʝʟʽʤʽʥʝʥ ʪʫʳʥʜʘʡʜʳ. 

ʆʩʳסʘʥ ץײʩʘʩ ץʦʨʳʪʳʥʜʳʥʳ ʂװʤʽʩʙʝʢʦʚ ʉ.ʂ., ʉʘʙʠʪʦʚ ʉ.ʄ., ɸʢʠʤʞʘʥʦʚʘ 

ʄ.ʊ. ñCyberbullying Prevention Problems at the Present Stageò ʘʪʪʳ ʝשʙʝʛʽʥʜʝ 
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ʢʝʣʪʽʨʝʜʽ. ɸʚʪʦʨʣʘʨ פʘʟʘץʩʪʘʥ ʟʘשʥʘʤʘʩʳʥʜʘ ʢʠʙʝʨʙʫʣʣʠʥʛʪʽ ץײץʳץʪʳץ 

ʪײʨסʳʜʘʥ ʥʘץʪʳ ʨʝʪʪʝʫ ʪʝʪʽʢʪʝʨʽ ʞʝʪʢʽʣʽʢʩʽʟ ʝʢʝʥʽʥ ʘʡʪʘʜʳ [7, 85 ʙ.]. ɹײʣ ʞʘסʜʘʡ 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʨʘʩʳʥʜʘ çʞʘʟʘʩʳʟʜʳץè ʧʩʠʭʦʣʦʛʠʷʩʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʳץʧʘʣ 

ʝʪʽʧ, ᴅʣʝʫʤʝʪʪʽʢ-ץײץʳץʪʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽש ᴅʣʩʽʨʝʫʽʥʝ ᴅʢʝʣʝʜʽ. ʄʘץʘʣʘʜʘ 

ʢʠʙʝʨʙʫʣʣʠʥʛʪʽש ᴇʩʫʽ ʤʝʥ ץײץʳץ ʙײʟʫʰʳʣʳץʪʳש ʘʨʪʫʳ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ 

 .ʘʥסʳʜʘ ʪʘʣʜʘʥסʨײʳʣʳʤʠ ʪס

 ʪᴇʤʝʥʜʝʫʽ שʤᴅʜʝʥʠʝʪ ʧʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ץʪʳץʳץײפ

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʜʝʚʠʘʥʪʪʳ ʤʽʥʝʟ-ײץʣʳץ ʪװʨʣʝʨʽʥʝ ï ʤʘʩʢװʥʝʤʜʽʢ, ʪʝʤʝʢʽ ʰʝʛʫ, 

ʠʥʪʝʨʥʝʪʢʝ ʪᴅʫʝʣʜʽʣʽʢʢʝ ï ʙʝʡʽʤ ʙʦʣʫʳʥʘ ʞʦʣ ʘʰʘʜʳ. ʂװʤʽʩʙʝʢʦʚ ʉ., ʉʘʙʠʪʦʚ ʉ. 

ʞᴅʥʝ ɸʢʠʤʞʘʥʦʚʘ ʄ. ᴇʟ ʟʝʨʪʪʝʫʽʥʜʝ ʠʥʪʝʨʥʝʪʪʝʛʽ ʘʛʨʝʩʩʠʷ ʤʝʥ ʢʠʙʝʨʙʫʣʣʠʥʛ 

ʘʨʘʩʳʥʜʘסʳ ʢʦʨʨʝʣʷʮʠʷʥʳ ʘʡץʳʥʜʘʧ, ץײץʳץʪʳץ ʨʝʪʪʝʫʜʽש ᴅʣʩʽʟʜʽʛʽ ʞʘʩʪʘʨʜʳש 

ʩʘʥʘʣʳ ᴅʨʝʢʝʪ ʞʘʩʘʫʳʥʘ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʪʽʥʽʥ ʘʪʘʧ ᴇʪʝʜʽ. ɹײʣ ʤᴅʩʝʣʝ ץײץʳץʪʳץ 

ʩʘʷʩʘʪʪʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʤʝʥ ץʘʪʘʨ, ᴅʣʝʫʤʝʪʪʽʢ ʠʥʩʪʠʪʫʪʪʘʨʜʳש ʙʘץʳʣʘʫ 

ʬʫʥʢʮʠʷʣʘʨʳʥʳש ʜʘ ᴅʣʩʽʨʝʫʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ץײץʳץʪʳץ ʩʘʫʘʪ ʧʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʪᴇʤʝʥʜʝʫʽ 

ʞʘʩʪʘʨʜʳש ʘʟʘʤʘʪʪʳײ ץʩʪʘʥʳʤʳʥʘ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. ɾʦʨʦʢʧʘʝʚʘ ʄ., ɾʫʙʘʢʦʚʘ 

ʉ., ʂʝʥʜʠʨʙʝʢʦʚʘ ɾ., ʆʨʘʟʛʫʣʦʚʘ ɸ. ʞᴅʥʝ ʐʘʚʘʣʠʝʚʘ ɿ. ñBullying Prevention for 

Students in Mainstream Schoolsò ʘʪʪʳ ʟʝʨʪʪʝʫʽʥʜʝ פʘʟʘץʩʪʘʥ ʤʝʢʪʝʧʪʝʨʽʥʜʝ 

ʙʫʣʣʠʥʛʪʽש ʘʣʜʳʥ ʘʣʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʤʝʥ ʤסײʘʣʽʤʜʝʨ ʤʝʥ 

ʦץʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʩʝʥʽʤ ʪʘʧʰʳʣʳסʳ ʞʘʩʪʘʨʜʳש ʘʟʘʤʘʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʪᴇʤʝʥʜʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʢʝʥ [8, 716 p.]. ɿʝʨʪʪʝʫʜʝ UNICEF ʜʝʨʝʢʪʝʨʽʥʝ ʩװʡʝʥʝ 

ʦʪʳʨʳʧ, 2023 ʞʳʣʳ פʘʟʘץʩʪʘʥʜʘסʳ ʙʘʣʘʣʘʨʜʳ63,6% ש-ʳ ʟʦʨʣʳץ ʧʝʥ ʢʝʤʩʽʪʫʜʽש 

ʢʫᴅʩʽ ʙʦʣסʘʥ, 44,7%-ʳ ײץʨʙʘʥ ʙʦʣʩʘ, 24,2%-ʳ ᴇʟʜʝʨʽ ʙʘʩץʘסʘ ʢװʰ ץʦʣʜʘʥסʘʥ ʜʝʛʝʥ 

ʤᴅʣʽʤʝʪʪʝʨ ʢʝʣʪʽʨʽʣʛʝʥ. ɹײʣ ʩʪʘʪʠʩʪʠʢʘ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʨʘʩʳʥʜʘסʳ ץײץʳץʪʳץ 

ʩʘʥʘ ʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽש ʪᴇʤʝʥ ʜʝשʛʝʡʽʥ ʘʡץʳʥ ʜᴅʣʝʣʜʝʡʜʽ. 

ɸ. ɾײʤʘʙʘʝʚʘ ᴇʟʽʥʽש ñBullying in School in Kazakhstanò (2021) ʘʪʪʳ 

ʝשʙʝʛʽʥʜʝ ʤʝʢʪʝʧʪʝʨʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʪʝʨʝשʜʝʪʽʣʛʝʥ ʩײʭʙʘʪʪʘʨ ʥᴅʪʠʞʝʩʽʥʜʝ, 

ʘʛʨʝʩʩʦʨʣʘʨʜʳש ʝʜᴅʫʽʨ ʙᴇʣʽʛʽ ʦʪʙʘʩʳʥʜʘ ʟʦʨʣʳץ-ʟʦʤʙʳʣʳץ ʢᴇʨʛʝʥʽʥ ʘʥʳץʪʘסʘʥ 

[9, 18 p.]. ɹײʣ ʬʘʢʪ ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘʥʳש ʞᴅʥʝ ʦʪʙʘʩʳ ʬʘʢʪʦʨʣʘʨʳʥʳש 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽץײץ שʳץʪʳץ ʤʽʥʝʟ-ײץʣץʳʥʘ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʆʩʳʥʜʘʡ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʬʘʢʪʦʨʣʘʨ ץײץʳץʪʳץ 

ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽש ʪᴇʤʝʥʜʝʫʽʥʝ, ʘʟʘʤʘʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʙᴅʩʝשʜʝʫʽʥʝ ʞᴅʥʝ 

ᴅʣʝʫʤʝʪʪʽʢ ʪײʨʘץʩʳʟʜʳץʪʳש ʘʨʪʫʳʥʘ ᴅʢʝʣʝʜʽ. 

ɾʦסʘʨʳ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ᴅʣʝʫʤʝʪʪʽʢ-ץײץʳץʪʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥʽש 

ʪᴇʤʝʥʜʝʫ ʩʝʙʝʧʪʝʨʽʥʽש ʪʘסʳ ʙʽʨʽ ï ʦʪʙʘʩʳʥʜʘסʳ ʪᴅʨʙʠʝʥʽש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ. ʆʪʙʘʩʳ 

ï ʙʘʣʘʥʳץײץ שʳץʪʳץ ʤᴅʜʝʥʠʝʪʽ ʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʤʽʥʝʟ-ײץʣץʳʥʳש 

 ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʳ ᴅʨʽ ʰʝʰʫʰʽ ʠʥʩʪʠʪʫʪʪʘʨʜʳץʘʰסʘʣ שʳ ʝסʘʣʳʧʪʘʩʫʳʥʜʘץ

[10, 184 ʙ.]. ɽʛʝʨ ʘʪʘ-ʘʥʘʣʘʨ ʙʘʣʘסʘ ʝʨʪʝ ʞʘʩʪʘʥ ץײץʳץʪʳץ ʥʦʨʤʘʣʘʨʜʳ, ʤʽʥʝʟ-

 ʠʜʘʣʘʨʳʥסʘץ ʘʤʜʘ ʞʘʫʘʧʢʝʨʰʽʣʽʢʧʝʥ ᴅʨʝʢʝʪ ʝʪʫסʦץ ʪʘʣʘʧʪʘʨʳʥ ʞᴅʥʝ ץʣʳײץ

ʪװʩʽʥʜʽʨʤʝʩʝ, ʞʘʩᴇʩʧʽʨʽʤ ᴇʟʽʥʽש ʽʩ-ᴅʨʝʢʝʪʽʥʽש ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ץײץʳץʪʳץ 

ʩʘʣʜʘʨʳʥ ʙʘסʘʣʘʫʜʘ ץʠʥʘʣʘʜʳ. 

UNICEF פʘʟʘץʩʪʘʥʜʘסʳ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʪʫʨʘʣʳ ʟʝʨʪʪʝʫʽʥʜʝ ʦʪʙʘʩʳʣʳץ 

ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʢ ʧʝʥ ʘʪʘ-ʘʥʘʥʳש ʪᴅʨʙʠʝʣʽʢ ץʦʣʜʘʫʳ ʞʘʩᴇʩʧʽʨʽʤʥʽש ʤʽʥʝʟ-

 ץʘʨʘʣʳץʳʥʘ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʘʪʘʧ ʢᴇʨʩʝʪʝʜʽ [11, 145 p.]. HBSC ʭʘʣʳץʣײץ
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ʟʝʨʪʪʝʫʽ ʜʝ ʘʪʘ-ʘʥʘʣʳץ ʙʘץʳʣʘʫ, ʵʤʦʮʠʦʥʘʣʜʳץ ץʦʣʜʘʫ ʞᴅʥʝ ʦʪʙʘʩʳ ʽʰʽʥʜʝʛʽ 

ʪײʨʘץʪʳ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳש ʞʝʪʽʩʧʝʫʽ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽץײץ שʳץʪʳץ ʥʦʨʤʘʣʘʨʜʳ 

ʩʘץʪʘʫʳʥʳש ᴅʣʩʽʨʝʫʽʥʝ ʳץʧʘʣ ʝʪʝʪʽʥʽʥ ʜᴅʣʝʣʜʝʛʝʥ [12, 276 p.]. OECD-ʥʽש 

 ʛʝʡʽשʘʪʳʩʫ ʜʝץ ʙʘʣʘ ʪᴅʨʙʠʝʩʽʥʝ שʩʪʘʥ ʙʦʡʳʥʰʘ ʰʦʣʫʳʥʜʘ ʜʘ ʘʪʘ-ʘʥʘʣʘʨʜʳץʘʟʘפ

ʪᴇʤʝʥʜʝʛʝʥ ʞʘסʜʘʡʜʘ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ᴅʣʝʫʤʝʪʪʽʢ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽ ʤʝʥ ʤʽʥʝʟ-

 .ʩʝʪʽʥʽ ʢᴇʨʩʝʪʽʣʛʝʥ [13, 98 p.]װʘʨʪʘ ʪ שʳ ʪᴅʫʝʢʝʣʜʝʨʜʽסʳʥʜʘץʣײץ

ʉʦʥʜʳץʪʘʥ ʦʪʙʘʩʳʥʜʘסʳ ʪᴅʨʙʠʝʣʽʢ ᴅʣʝʫʝʪʪʽש ᴅʣʩʽʨʝʫʽ ʞʘʩᴇʩʧʽʨʽʤʥʽש 

ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ץײץʳץʪʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥʽש ʪʦʣʳץ ץʘʣʳʧʪʘʩʫʳʥʘ ʢʝʜʝʨʛʽ 

ʢʝʣʪʽʨʽʧ, ʤʝʢʪʝʧ ʧʝʥ ץʦסʘʤʜʘסʳ ʪᴅʨʪʽʧʢʝ ץʘʪʳʩʪʳ ץʠʳʥʜʳץʪʘʨʜʳש ʪʫʳʥʜʘʫ 

 .ʘʫʧʽʥ ʘʨʪʪʳʨʘʜʳץ

 ץʪʳץʳץײץ-ᴅʣʝʫʤʝʪʪʽʢ שʫʰʳʣʘʨʳʥʳץʘʨʳ ʩʳʥʳʧ ʦסʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʞʦפ

ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽ ï ʢװʨʜʝʣʽ ᴅʨʽ ʢᴇʧץʳʨʣʳ ᴅʣʝʫʤʝʪʪʽʢ-ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʤᴅʩʝʣʝ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ɼʝʤʝʢ, ʙײʣ ײץʙʳʣʳʩ ʝש ʘʣʜʳʤʝʥ ʤʝʢʪʝʧʪʝʛʽ ʪᴅʨʙʠʝ 

ʞײʤʳʩʳʥʳש ᴅʣʩʽʟʜʽʛʽʤʝʥ, ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘʥʳש ʪʝʨʽʩ ʳץʧʘʣʳʤʝʥ ʞᴅʥʝ 

ʦʪʙʘʩʳʥʜʘסʳ ץײץʳץʪʳץ ʪᴅʨʙʠʝʥʽש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. 

ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ץײץʳץʪʳץ ʩʘʫʘʪʪʳש ʪᴇʤʝʥʜʽʛʽ ʙʫʣʣʠʥʛ ʧʝʥ 

ʢʠʙʝʨʙʫʣʣʠʥʛʪʽש ʢᴇʙʝʶʽʥʝ, ʜʝʚʠʘʥʪʪʳ ʤʽʥʝʟ-ײץʣʳץʪʳש ʘʨʪʫʳʥʘ ʞᴅʥʝ ʘʟʘʤʘʪʪʳץ 

ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ. ʉʦʥʜʳץʪʘʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽץײץ שʳץʪʳץ 

ʤᴅʜʝʥʠʝʪʽʥ ʘʨʪʪʳʨʫ ʪʝʢ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʳש ʝʤʝʩ, ʙװʢʽʣ ץʦסʘʤʥʳש ʦʨʪʘץ 

ʤʽʥʜʝʪʽ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 
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2024. ï 3 ʙ. 
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˸˩ˬ˨ˮ˿̇ˮ˽˶ˮ˹ˢ˾˹̍˯ ˽˻˨̆˻˨ ˤ ˤ̍˿̊˩˸ 
˻ˣ˾ˢ˭˻ˤˢ˹ˮˮΥ ˽˩˨ˢ˥˻˥ˮ˴ˢΣ ˽˿ˮ̆˻˶˻˥ˮ̒Σ 

̅ˮ˭ˮ˻˶˻˥ˮ̒ ˴ˢ˴ ˩˨ˮ˹˻˩ ̇˩˶˻˩ 
 

 

ɽ.ʊ. ʂʘʪʘʥʦʚʘ 
ʄʘʛʠʩʪʨ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʂaʟaʭcʪaʥcʢo-Aʤeʨʠʢaʥcʢʠʡ cʚoʙoʜʥʳʡ 

yʥʠʚeʨcʠʪeʪ, ʛ. ʋcʪʴ-ʂaʤeʥoʛoʨcʢ 

ɿ.ʂ. ʏʫʥʢʫʨʦʚʘ 
ʄʘʛʠʩʪʨ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ, ʂaʟaʭcʪaʥcʢo-Aʤeʨʠʢaʥcʢʠʡ 

cʚoʙoʜʥʳʡ yʥʠʚeʨcʠʪeʪ, ʛ. ʋcʪʴ-ʂaʤeʥoʛoʨcʢ 

ʉ.ʆ. ʆʨʘʟʙʝʢʦʚʘ  
ʄʘʛʠʩʪʨ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʂaʟaʭcʪaʥcʢo-Aʤeʨʠʢaʥcʢʠʡ cʚoʙoʜʥʳʡ 

yʥʠʚeʨcʠʪeʪ, ʛ. ʋcʪʴ-ʂaʤeʥoʛoʨcʢ 

 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʜʘʛʦʛʠʢʠ, 

ʧʩʠʭʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʢʘʢ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʇʨʦʠʟʚʝʜʸʥ ʘʥʘʣʠʟ ʧʦʥʷʪʠʷ çʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴè, ʝʛʦ ʵʚʦʣʶʮʠʠ ʚ 

ʧʝʜʘʛʦʛʠʢʝ. ɸʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʨʦʣʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʝʣʦʩʪʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʫ 

ʩʪʫʜʝʥʪʦʚ. ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ 

ʝʜʠʥʩʪʚʦ ʥʘʫʯʥʦʛʦ, ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠ ʮʝʥʥʦʩʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʫʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ; ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ; 

ʧʝʜʘʛʦʛʠʢʘ; ʧʩʠʭʦʣʦʛʠʷ; ʬʠʟʠʦʣʦʛʠʷ; ʠʥʪʝʛʨʘʮʠʷ ʥʘʫʢ; ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ; ʮʝʣʦʩʪʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ. 

 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚʝʣʠʩʴ ʩʧʦʨʳ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʦʜʘ 

ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʝʜʘʛʦʛʦʚ ʠ ʧʨʦʬʝʩʩʦʨʦʚ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ ʦ ʚʘʞʥʦʩʪʠ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʝʝ ʮʝʣʦʩʪʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ, ʨʘʟʥʦʩʪʦʨʦʥʥʦʩʪʴ 

ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʩʧʦʩʦʙʥʦʩʪʴ ʤʳʩʣʠʪʴ ʚ ʨʘʟʥʳʭ 

ʧʣʦʩʢʦʩʪʷʭ ʠ ʢʘʪʝʛʦʨʠʷʭ.  

ɺʧʝʨʚʳʝ ʧʦʥʷʪʠʝ çʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴè ʧʦʷʚʠʣʦʩʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʃ.ʌʝʚʨʘ ʠ ʄ. ɹʣʦʢʘ [2, 3]. ɼʘʣʝʝ ʵʪʦʪ ʪʝʨʤʠʥ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʠ ʌ. ɹʨʦʜʝʣʝʤ ʚ 

ʝʛʦ ʥʘʫʯʥʦʤ ʪʨʫʜʝ [4]. ʋʯʸʥʳʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʟʥʘʯʠʤʦʩʪʴ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ 
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ʧʦʜʭʦʜʘ ʚ ʨʘʟʨʝʟʝ ʠʩʪʦʨʠʠ ʠ ʝʸ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ 

ʥʘʫʢʘʤʠ. ʅʦ ʥʝ ʤʝʥʝʝ ʟʥʘʯʠʤʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴ ʠ ʚ ʚʦʧʨʦʩʝ ʝʩʪʝʩʪʚʝʥʥʦ-

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʪʦʤ ʫʨʦʚʥʝ, ʢʘʢʦʛʦ ʩʝʛʦʜʥʷ ʜʦʩʪʠʛʣʦ ʯʝʣʦʚʝʯʝʩʪʚʦ, 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʦʩʪʘʚʘʪʴʩʷ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʥʘʫʢʠ, ʧʨʠ ʪʦʤ ʞʝʣʘʷ 

ʜʚʠʛʘʪʴ ʧʨʦʛʨʝʩʩ. ʀʤʝʥʥʦ ʥʘ ʩʪʳʢʝ ʜʠʩʮʠʧʣʠʥ, ʧʨʠ ʪʦʤ, ʟʘʯʘʩʪʫʶ, ʥʝ ʤʝʥʝʝ ʪʨʸʭ, 

ʠʥʦʛʜʘ ʜʘʣʝʢʦ ʥʝ ʨʦʜʩʪʚʝʥʥʳʭ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʩʝʛʦʜʥʷ ʟʘʨʦʞʜʘʶʪʩʷ ʥʦʚʳʝ 

ʦʪʢʨʳʪʠʷ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʜʘʥʥʦʤʫ ʫʪʚʝʨʞʜʝʥʠʶ ʩʣʫʞʘʪ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʥʘʫʢʠ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʚʦʜʘ ʠʭ ʚ 

ʦʪʜʝʣʴʥʫʶ ʥʦʚʫʶ ʚʝʪʢʫ ʜʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʥʘʢʦʧʣʝʥʥʳʭ 

ʟʥʘʥʠʡ ʠ ʤʝʪʦʜʦʚ.  

ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ ʚ ʛʫʤʘʥʠʪʘʨʥʦʡ ʩʬʝʨʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʮʝʣʦʩʪʥʝʝ ʠ ʛʣʫʙʞʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʩʦʮʠʫʤʝ, ʚʳʷʚʣʷʪʴ ʩʚʷʟʠ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʜʠʜʘʢʪʠʯʝʩʢʦʝ 

ʫʩʣʦʚʠʝ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʣʦʩʪʥʦʡ ʥʘʫʯʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʙʣʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʨʝʘʣʴʥʦʡ ʞʠʟʥʴʶ. ʂʨʦʤʝ ʪʦʛʦ, 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʘʢʪʠʚʠʟʠʨʫʝʪ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ, ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ ʙʦʣʝʝ ʦʩʦʟʥʘʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠʟʫʯʘʝʤʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʰʢʦʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ. ɼʦʩʪʦʠʥʩʪʚʦ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʚʳʩʪʫʧʘʝʪ 

ʩʨʝʜʩʪʚʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʫʤʝʥʠʡ, ʚ ʮʝʣʦʤ ʦʧʪʠʤʠʟʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ ʜʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʝʛʦ 

ʚʨʝʤʝʥʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠʤʝʥʷʣʩʷ ʪʝʨʤʠʥ çʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠè. ʀʤʝʥʥʦ 

ʵʪʦʪ ʪʝʨʤʠʥ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʣʦʚʘʨʷʭ: 

çʄʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʚ ʦʙʫʯʝʥʠʠ ʦʪʨʘʞʘʶʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʚʦʩʧʠʪʘʥʠʶ, ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʢʘʢ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʫʯʝʙʥʳʤʠ ʧʨʝʜʤʝʪʘʤʠè [5]. 

ɿʥʘʯʝʥʠʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʚ ʦʙʫʯʝʥʠʠ ʧʨʠʟʥʘʚʘʣʠ ʪʘʢʠʝ ʢʣʘʩʩʠʢʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʧʝʜʘʛʦʛʠʢʠ, ʢʘʢ ɼ. ɼʴʶʠ, ɼ. ʃʦʢʢ, ʗ.ɸ. ʂʦʤʝʥʩʢʠʡ, 

ʀ.ɻ. ʇʝʩʪʘʣʦʮʮʠ, ʂ.ɼ. ʋʰʠʥʩʢʠʡ, ɺ.ʗ. ʉʪʦʶʥʠʥ, ʅ.ʌ. ɹʫʥʘʢʦʚ, ɺ.ʀ. ɺʦʜʦʚʦʟʦʚ 

ʠ ʜʨ., ʩʯʠʪʘʷ, ʯʪʦ ʵʪʠ ʩʚʷʟʠ ʥʘʧʦʣʥʷʶʪ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʦʩʤʳʩʣʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʧʦʚʳʰʘʶʪ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʇʝʨʝʭʦʜ ʢ ʥʦʚʦʤʫ ʪʝʨʤʠʥʫ çʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʠʥʪʝʛʨʘʮʠʷè ʩʚʷʟʘʥ ʩ 

ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ. ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ 

ʠʥʪʝʛʨʘʮʠʷ ï ʛʣʫʙʦʢʠʡ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʠʣʠ ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʚʳʩʪʫʧʘʶʪ ʢʦʥʢʨʝʪʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʦʩʪʠʞʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʫʯʝʙʥʳʭ ʮʝʣʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʟʘʨʫʙʝʞʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ ʧʨʠʰʣʠ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʟʥʘʥʠʡ ʯʝʨʝʟ 

ʩʦʟʜʘʥʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʤʦʜʝʣʝʡ ʦʙʫʯʝʥʠʷ, ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ ʦʮʝʥʠʚʘʥʠʷ. 

ʆʥʠ ʬʦʨʤʠʨʫʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʨʝʘʣʴʥʳʭ 
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ʞʠʟʥʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʘʞʥʦʝ ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʣʠ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʨʝʰʝʥʳ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. 

ʇʝʜʘʛʦʛʠʢʘ ï ʥʘʫʢʘ ʧʦ ʩʘʤʦʡ ʩʫʪʠ ʩʚʦʝʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ. ʆʥʘ ʚʦ 

ʤʥʦʛʦʤ ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʜʨʫʛʠʤʠ ʥʘʫʢʘʤʠ. 

ɺ ʩʚʦʝʡ ʩʪʘʪʴʝ ɻ. ʀʙʨʘʛʠʤʦʚ ʨʘʩʧʠʩʳʚʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʙʳʣ ʘʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʞʫʨʥʘʣʘ çʇʝʜʘʛʦʛʠʢʘè ʟʘ 2018-2024 ʛʛ. 

[6]. ʉʦʛʣʘʩʥʦ ɻ. ʀʙʨʘʛʠʤʦʚʫ, ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʪʘʪʴʷʭ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʤʫ ʘʩʧʝʢʪʫ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʘʣʠʟʘʮʠʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʤʦʜʫʣʷ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʨʘʟʣʠʯʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʦʙʣʘʩʪʠ ʚʦʢʨʫʛ ʢʨʫʧʥʦʛʦ ʧʨʦʙʣʝʤʥʦʛʦ ʚʦʧʨʦʩʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ 

ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɿʜʝʩʴ ʜʝʡʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʩʣʝʜʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ: ʢʦʥʪʝʢʩʪʫʘʣʠʟʘʮʠʷ, ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ ʠ ʧʨʦʙʣʝʤʥʦ-

ʧʨʠʢʣʘʜʥʦʝ ʦʙʫʯʝʥʠʝ. ʂʦʥʪʝʢʩʪʫʘʣʠʟʘʮʠʷ ï ʵʪʦ ʤʝʪʦʜ ʧʦʜʘʯʠ ʘʙʩʪʨʘʢʪʥʳʭ 

ʟʥʘʥʠʡ ʚ ʩʚʷʟʢʝ ʩ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʳʤ, ʥʘʧʨʠʤʝʨ, ʠʩʪʦʨʠʯʝʩʢʠʤ ʠʣʠ ʬʠʣʦʩʦʬʩʢʠʤ 

ʢʦʥʪʝʢʩʪʦʤ. ʊʘʢʦʡ ʬʦʨʤʘʪ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʠ ʟʘʧʦʤʠʥʘʥʠʷ ʥʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʂʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ ʜʝʡʩʪʚʫʝʪ ʯʝʨʝʟ ʦʙʲʝʜʠʥʝʥʠʝ ʢʣʶʯʝʚʳʭ 

ʧʦʥʷʪʠʡ ʨʘʟʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫ ʦʙʫʯʘʝʤʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʙʦʣʝʝ 

ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʥʘʜʧʨʝʜʤʝʪʥʳʡ ʢʦʥʮʝʧʪ. ʄʝʪʦʜ 

ʧʨʦʙʣʝʤʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ 

ʟʥʘʥʠʡ ʠʟ ʨʘʟʥʳʭ ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ.  

ɺ ʧʝʜʘʛʦʛʠʢʝ ʫʞʝ ʠʤʝʶʪʩʷ ʥʘʨʘʙʦʪʢʠ ʚ ʚʦʧʨʦʩʝ ʨʘʟʚʠʪʠʷ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ: ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ, ʝʜʠʥʩʪʚʦ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ, 

ʠʥʪʝʛʨʘʪʠʚʥʦʩʪʴ, ʧʨʦʙʣʝʤʥʳʡ ʠ ʧʨʦʝʢʪʥʳʡ ʤʝʪʦʜʳ, ʥʦ ʜʘʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ 

ʥʫʞʜʘʶʪʩʷ ʚ ʥʘʫʯʥʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʨʘʢʪʠʢʫ. 

ɺ ʟʘʨʫʙʝʞʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ 

ʠʥʪʝʛʨʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʦ-ʩʚʦʝʤʫ 

ʨʘʩʢʨʳʚʘʝʪ ʠʜʝʶ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʠ. 

ɺʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ: 

- ʠʥʪʝʛʨʘʮʠʷ ʧʦʥʷʪʠʡ ʚʥʫʪʨʠ ʦʜʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ï ʦʙʲʝʜʠʥʝʥʠʝ 

ʢʣʶʯʝʚʳʭ ʠʜʝʡ ʠ ʢʘʪʝʛʦʨʠʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʣʦʩʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ 

ʠʟʫʯʘʝʤʦʤ ʤʘʪʝʨʠʘʣʝ; 

- ʤʦʜʝʣʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ï ʦʪʜʝʣʴʥʳʝ ʜʠʩʮʠʧʣʠʥʳ 

ʩʦʭʨʘʥʷʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʦʜʥʘʢʦ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚʳʩʪʨʦʝʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʣʦʛʠʯʝʩʢʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʧʦʥʷʪʠʡ; 

- ʢʦʣʣʝʢʪʠʚʥʘʷ ʤʦʜʝʣʴ ï ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʚʤʝʩʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʢʫʨʩʦʚ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʨʘʟʥʳʭ ʧʨʝʜʤʝʪʦʚ ʩ ʦʧʦʨʦʡ ʥʘ ʦʙʱʠʝ ʠʣʠ 

ʧʝʨʝʢʨʝʱʠʚʘʶʱʠʝʩʷ ʪʝʤʳ; 

- ʩʝʪʯʘʪʘʷ (ʠʣʠ çʚʝʙ-è) ʤʦʜʝʣʴ ï ʩʪʨʦʠʪʩʷ ʚʦʢʨʫʛ ʦʜʥʦʡ ʦʙʲʝʜʠʥʷʶʱʝʡ 

ʪʝʤʳ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʩʚʷʟʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʜʣʷ ʚʩʝʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ; 
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- ʤʥʦʛʦʧʦʪʦʯʥʘʷ ʤʦʜʝʣʴ ï ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʠ 

ʩʠʩʪʝʤʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʳʭ ʫʤʝʥʠʡ ʯʝʨʝʟ ʦʙʲʝʜʠʥʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʚʦʢʨʫʛ ʦʜʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʜʘʯʠ; 

- ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ï ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʧʦʠʩʢʝ ʦʙʱʠʭ ʢʦʥʮʝʧʮʠʡ ʠ 

ʠʜʝʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʙʘʟʦʚʳʭ ʧʨʝʜʤʝʪʦʚ ʚ ʝʜʠʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ 

ʩʠʩʪʝʤʫ; 

- ʤʦʜʝʣʴ ʧʦʛʨʫʞʝʥʠʷ ï ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʫʶ ʨʘʙʦʪʫ ʧʦ 

ʠʥʪʝʛʨʘʮʠʠ ʟʥʘʥʠʡ ʚʳʧʦʣʥʷʝʪ ʩʘʤ ʦʙʫʯʘʶʱʠʡʩʷ, ʦʩʚʘʠʚʘʷ ʤʘʪʝʨʠʘʣ 

ʧʨʘʢʪʠʯʝʩʢʠ ʘʚʪʦʥʦʤʥʦ; 

- ʩʝʪʝʚʘʷ (ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ) ʤʦʜʝʣʴ ï ʦʧʠʨʘʝʪʩʷ ʥʘ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ 

ʩʪʫʜʝʥʪʦʚ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʠ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ [7]. 

ʄʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʦʩʚʘʠʚʘʥʠʝ ʟʥʘʥʠʷ, ʧʦʥʠʤʘʥʠʝ ʝʛʦ ʩʪʨʫʢʪʫʨʳ 

ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʧʨʠʦʙʨʝʪʸʥʥʳʝ ʥʘʚʳʢʠ ʧʨʠ ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ. 

ʇʝʜʘʛʦʛʠʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʦ ʤʥʦʞʝʩʪʚʦʤ ʥʘʫʢ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʬʠʣʦʩʦʬʠʷ, ʩʦʮʠʦʣʦʛʠʷ, ʵʪʠʢʘ ʠ ʪ.ʜ. ʅʦ ʚ ʚʦʧʨʦʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʘʤʳʤʠ ʟʥʘʯʠʤʳʤʠ ʦʢʘʟʳʚʘʶʪʩʷ ʧʩʠʭʦʣʦʛʠʷ ʠ ʤʝʜʠʮʠʥʘ, ʦʩʦʙʝʥʥʦ ʨʘʟʜʝʣ 

ʬʠʟʠʦʣʦʛʠʠ. 

ʇʩʠʭʦʣʦʛʠʷ ʢʘʢ ʥʘʫʢʘ ʠʟʫʯʘʝʪ ʧʩʠʭʠʢʫ, ʧʩʠʭʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʧʦʚʝʜʝʥʠʝ, ʵʤʦʮʠʠ, ʤʳʰʣʝʥʠʝ, ʧʘʤʷʪʴ, ʚʦʦʙʨʘʞʝʥʠʝ, ʪʝʤʧʝʨʘʤʝʥʪ, ʤʦʪʠʚʘʮʠʶ 

ʠ ʣʠʯʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʠ ʛʨʫʧʧ ʣʶʜʝʡ. ʇʝʜʘʛʦʛʠʢʘ ʠʩʧʦʣʴʟʫʝʪ ʚʳʷʚʣʝʥʥʳʝ 

ʧʩʠʭʦʣʦʛʠʝʡ ʜʘʥʥʳʝ ʦ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʧʩʠʭʠʢʠ ʨʝʙʸʥʢʘ, ʚʦʟʨʘʩʪʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʝʜʝʥʠʷ, ʚʥʠʤʘʥʠʷ, ʩʧʝʮʠʬʠʢʠ ʤʳʰʣʝʥʠʷ. ʕʪʠ ʟʥʘʥʠʷ 

ʧʦʤʦʛʘʶʪ ʧʝʜʘʛʦʛʘʤ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʣʠʯʥʦʩʪʠ ʚʦʩʧʠʪʘʥʥʠʢʘ, ʥʘʭʦʜʠʪʴ 

ʧʨʘʚʠʣʴʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʚʦʩʧʠʪʘʥʠʶ, ʩʦʨʘʟʤʝʨʷʪʴ ʟʘʜʘʯʠ ʠ 

ʪʨʝʙʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʯʘʱʝʛʦʩʷ. ʉ ʫʯʸʪʦʤ 

ʥʘʢʦʧʣʝʥʥʳʭ ʧʩʠʭʦʣʦʛʠʝʡ ʟʥʘʥʠʡ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ. ʉʦ ʩʚʦʝʡ ʧʦʟʠʮʠʠ, ʧʩʠʭʦʣʦʛʠʷ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ ʚʦ ʚʨʝʤʷ 

ʦʙʫʯʝʥʠʷ, ʧʨʠ ʘʢʪʘʭ ʟʘʫʯʠʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʚʦʧʨʦʩʳ ʟʥʘʯʠʤʦʩʪʠ 

ʩʦʮʠʘʣʠʟʘʮʠʠ, ʜʠʩʮʠʧʣʠʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ. ʆʥʘ ʠʟʫʯʘʝʪ ʤʝʭʘʥʠʟʤʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ ʠ ʦʧʠʩʳʚʘʝʪ ʵʪʠ ʧʨʦʮʝʩʩʳ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʀʟ ʜʘʥʥʳʭ ʬʘʢʪʦʚ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʟʘʤʝʯʘʪʝʣʴʥʳʤʠ 

ʥʘʫʢʘʤʠ, ï ʧʝʜʘʛʦʛʠʢʦʡ ʠ ʧʩʠʭʦʣʦʛʠʝʡ, ï ʠʤʝʝʪ ʤʝʩʪʦ ʪʝʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ 

ʜʘʞʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝ.  

ʌʠʟʠʦʣʦʛʠʷ ï ʵʪʦ ʥʘʫʢʘ ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ ʠ 

ʝʛʦ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ (ʩʠʩʪʝʤ, ʦʨʛʘʥʦʚ, ʪʢʘʥʝʡ, ʢʣʝʪʦʢ), ʘ ʪʘʢʞʝ ʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʨʛʘʥʠʟʤʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ [8]. ɿʥʘʥʠʷ, ʥʘʢʦʧʣʝʥʥʳʝ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʙʝʟʦʧʘʩʥʳʤ ʤʝʩʪʦʤ ʜʣʷ ʫʯʘʱʠʭʩʷ, ʚ 

ʢʦʪʦʨʦʤ, ʧʨʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʟʥʘʥʠʡ, ʥʝ ʙʫʜʝʪ ʩʪʨʘʜʘʪʴ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ. 

ʅʘʯʠʥʘʷ ʩ ʙʘʟʦʚʳʭ ʧʨʘʚʠʣ ʛʠʛʠʝʥʳ, ʢʘʢ ʤʳʪʴʸ ʨʫʢ ʧʝʨʝʜ ʝʜʦʡ ʠ ʦʙʷʟʘʪʝʣʴʥʦʝ 

ʨʝʛʫʣʷʨʥʦʝ ʧʨʦʚʝʪʨʠʚʘʥʠʝ, ʟʘʢʘʥʯʠʚʘʷ ʧʨʘʚʠʣʴʥʦʡ ʧʦʩʘʜʢʦʡ ʚʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ 
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ʠ ʪʝʭʥʠʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ï ʚʩʸ ʵʪʦ ʚʥʦʩʠʪ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʬʠʟʠʦʣʦʛʠʷ. ɺʟʘʠʤʦʩʚʷʟʴ ʧʝʜʘʛʦʛʠʢʠ ʠ ʬʠʟʠʦʣʦʛʠʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʱʥʦʩʪʠ ʠʭ ʮʝʣʝʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʛʘʨʤʦʥʠʯʥʦʝ 

ʨʘʟʚʠʪʠʝ ʠ ʙʣʘʛʦʧʦʣʫʯʠʝ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʭʦʜʥʳʭ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ. ʆʙʝ ʦʙʣʘʩʪʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʥʘʙʣʶʜʝʥʠʝ, 

ʜʠʘʛʥʦʩʪʠʢʫ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʢʘʢ ʢʣʶʯʝʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʊʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʝʜʘʛʦʛʠʢʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʦʩʦʙʝʥʥʦ ʦʪʯʸʪʣʠʚʦ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ï ʰʢʦʣʘʭ ʠ ʜʝʪʩʢʠʭ ʩʘʜʘʭ ï ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʦʭʨʘʥʫ ʟʜʦʨʦʚʴʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʧʨʦʚʦʜʷʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʦʩʤʦʪʨʳ, 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʇʝʜʘʛʦʛʠ ʠ ʧʩʠʭʦʣʦʛʠ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʯʘʩʪʦ ʦʙʨʘʱʘʶʪʩʷ ʢ ʤʝʜʠʮʠʥʩʢʠʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʦʥʩʫʣʴʪʘʮʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʬʠʟʠʯʝʩʢʦʛʦ, ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠ ʢʦʛʥʠʪʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʨʝʙʸʥʢʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʦʧʪʠʤʘʣʴʥʦʤʫ ʚʳʙʦʨʫ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʘʮʠʷ ʧʝʜʘʛʦʛʠʢʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʘʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʠʜʝʝ ʮʝʣʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʚʠʪʠʶ ʣʠʯʥʦʩʪʠ.  

ʉʝʛʦʜʥʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʣʘʩʪʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ɺʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʚ ɺʋɿʝ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʦʩʥʦʚʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʰʢʦʣʝ ʧʝʨʚʠʯʥʳʝ ʥʘʚʳʢʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʣʫʯʘʶʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ, 

ʨʘʟʚʠʚʘʝʪʩʷ ʫʤʝʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʤʠʨʘ [9]. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚʩʸ ʯʘʱʝ ʦʨʠʝʥʪʠʨʫʶʪʩʷ 

ʥʝ ʥʘ ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʠʟʫʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʘ ʥʘ ʠʭ ʠʥʪʝʛʨʘʮʠʶ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʚʠʜʝʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʟʥʘʥʠʡ 

ʠ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ ʨʝʘʣʴʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʦʩʦʙʝʥʥʦ ʚʦʩʪʨʝʙʦʚʘʥ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʛʜʝ ʙʫʜʫʱʠʝ 

ʩʧʝʮʠʘʣʠʩʪʳ ʦʩʚʘʠʚʘʶʪ ʟʥʘʥʠʷ ʦ ʯʝʣʦʚʝʢʝ ʚʦ ʚʩʸʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʝʛʦ ʧʨʦʷʚʣʝʥʠʡ 

ï ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʩʫʱʝʩʪʚʘ. 

ʀʥʪʝʛʨʘʮʠʷ ʧʝʜʘʛʦʛʠʢʠ, ʧʩʠʭʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʮʝʣʦʩʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʨʘʟʚʠʪʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʢʘ. ʇʦʥʠʤʘʥʠʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʦʙʫʯʝʥʠʷ ʧʦʤʦʛʘʝʪ ʩʪʫʜʝʥʪʘʤ ʦʩʦʟʥʘʪʴ ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʠʤ ʠ ʧʩʠʭʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʣʠʯʥʦʩʪʠ, ʝʸ ʦʙʫʯʘʝʤʦʩʪʴʶ, 

ʤʦʪʠʚʘʮʠʝʡ ʠ ʫʩʧʝʚʘʝʤʦʩʪʴʶ. ɺ ʨʘʤʢʘʭ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʢʫʨʩʦʚ ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ 

ʚ ʩʦʟʜʘʥʠʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʤʦʜʫʣʝʡ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʦʜʛʦʪʦʚʢʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʯʝʙʥʳʭ ʢʝʡʩʦʚ, 

ʛʜʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʩʠʪʫʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʟʠʮʠʡ 

ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʩʠʭʦʣʦʛʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʫ ʩʪʫʜʝʥʪʦʚ ʛʠʙʢʦʩʪʠ ʠ ʢʨʠʪʠʯʥʦʩʪʠ ʤʳʰʣʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 
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ʫʤʝʥʠʡ, ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʘʥʘʣʠʟʫ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʚʳʟʦʚʘʤ. 

ʆʥ ʬʦʨʤʠʨʫʝʪ ʫ ʙʫʜʫʱʠʭ ʧʝʜʘʛʦʛʦʚ, ʧʩʠʭʦʣʦʛʦʚ, ʚʨʘʯʝʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʝʡ ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ, ʦʩʦʟʥʘʚʘʪʴ ʮʝʥʥʦʩʪʴ ʟʥʘʥʠʡ, 

ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʥʘʫʯʥʳʭ ʩʬʝʨ, ʠ ʧʨʠʤʝʥʷʪʴ ʠʭ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʟʘʜʘʯ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʚ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʦʤ, ʘ ʩʪʨʘʪʝʛʠʝʡ ʧʦʜʛʦʪʦʚʢʠ ʢʦʤʧʝʪʝʥʪʥʦʛʦ, 

ʚʩʝʩʪʦʨʦʥʥʝ ʨʘʟʚʠʪʦʛʦ ʠ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ 

ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʮʝʣʦʩʪʥʳʡ 

ʧʦʜʭʦʜ ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʧʨʠʦʙʨʝʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ, ʨʘʟʚʠʪʴ ʢʫʣʴʪʫʨʫ ʥʘʫʯʥʦʛʦ ʤʳʰʣʝʥʠʷ.  
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ɾ.ʄ. ɾʦʣʜʳʙʘʝʚʘ 
ʂϺʨʢʝʤ ʝϬʙʝʢ ʧϸʥʽʥʽϬ ʤϰϤʘʣʽʤʽ, ɾʘʥϨʦʞʘ ʙʘʪʳʨ ʘʪʳʥʜʘϤʳ ˉ70 ʦʨʪʘ ʤʝʢʪʝʙʽ, 

Ϸʡʪʝʢʝ ʙʠ ʢʝʥʪʽ, ϧʘʟʘʣʳ ʘʫʜʘʥʳ, ϧʳʟʳʣʦʨʜʘ ʦʙʣ. 

 

 

ɹײʣ ʤʘץʘʣʘʜʘ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʘ ʜʝʥʩʘʫʣʳץʪʳ ʩʘץʪʘʫʜʳ װʡʨʝʪʫʜʽש 

ʪʠʽʤʜʽ ʞʦʣʜʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɼʝʥʩʘʫʣʳץ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ ץʘʣʳʧʪʘʩʪʳʨʫ, 

ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳʥ ʥʘʩʠʭʘʪʪʘʫ, ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫ, ʩʧʦʨʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʧʝʥ ʧʩʠʭʦʣʦʛʠʷʣʳץ ץʦʣʜʘʫʜʳש 

ʤʘשʳʟʳ ʘʪʘʧ ᴇʪʽʣʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʪʘ-ʘʥʘʣʘʨʤʝʥ ʙʽʨʣʝʩʢʝʥ ʞײʤʳʩʪʳש 

ʦץʫʰʳʣʘʨʜʳש ʜʝʥʩʘʫʣʳץ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘסʳ ʨᴇʣʽ ʪʘʣʜʘʥʘʜʳ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ, ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳ, ʤʝʢʪʝʧ 

ʦץʫʰʳʣʘʨʳ, ʩʧʦʨʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢ, ʧʩʠʭʦʣʦʛʠʷʣʳץ ʜʝʥʩʘʫʣʳץ, ʘʪʘ-ʘʥʘʤʝʥ 

ʞײʤʳʩ. 

 

 

ɽʣʫ ʞʳʣʜʘ ʝʣ ʞʘשʘ ʜʝʛʝʥ ʜʘʥʘ ʭʘʣץʳʤʳʟ. ᴄʨ ʙʽʨ ʢʝʟʝשʥʽץ שʦסʘʤʜʘ ᴇʟ 

ʩײʨʘʥʳʩʪʘʨʳ ʙʘʩ ʢᴇʪʝʨʽʧ, ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ, ʤסײʘʣʽʤʜʝʨ ʪʘʨʘʧʳʥʘ ʞʘשʘ 

ʤʘץʩʘʪʪʘʨ ץʦʡʳʣʳʧ ʦʪʳʨסʘʥ. פʘʟʽʨʛʽ ʤʝʜʠʮʠʥʘʥʳש, ʪʝʭʥʦʣʦʛʠʷʥʳש ʪ.ʙ. 

 ץʨʧʘײ ʳ, ʤᴅʜʝʥʠʝʪʽ ʞʘʩסʪʘʟʘʣʳ שʘʤʥʳסʦפ .ʛʝʡʜʝשʘʨʳ ʜʝסʳʣʳʤʜʘʨ ʜʘʤʫʳ ʞʦס

ʪᴅʨʙʠʝʩʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʘ. ɾʘשʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ײʣʪʪʳץ 

ʪᴅʨʙʠʝ ʤʘץʩʘʪʳ ʩʘʫʘʪʪʳ, ʨʫʭʪʳ, סʳʣʳʤ ʙʽʣʽʤʤʝʥ ʩʫʩʳʥʜʘסʘʥ ײʨʧʘץʪʳ ʪᴅʨʙʠʝʣʝʫ. 

ʉʦʣ ʙʘסʳʪʪʘסʳ ʤʝʢʪʝʧ ץʘʙʳʨסʘʩʳʥʜʘ ʦץʠʪʳʥ ʧᴅʥʜʝʨʜʽש ʙʽʨʽ ʢᴇʨʢʝʤ ʝשʙʝʢ ʧᴅʥʽ. 

ʇᴅʥ ʢᴇʣʝʤʽʥʜʝʛʽ ʘʚʪʦʨʣʳץ ʙʘסʜʘʨʣʘʤʘ ʪʦסʳʟʳʥʰʳ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ 

ʘʨʥʘʣʘʜʳ. ʊʘץʳʨʳʧʪʘʨ 5-9 ʩʳʥʳʧʪʘʨ ʘʨʘʣʳסʳʥʜʘ ᴇʪʢʽʟʽʣʛʝʥ ʤʘʪʝʝʨʠʘʣʜʘʨʜʳ ʢʝש 

ʢᴇʣʝʤʜʝ ʥʝʤʝʩʝ ʪʝʨʝשʽʨʝʢ ץʘʡʪʘʣʘʫסʘ, ʢʝʡʙʽʨ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʙʘʩץʘ ʧᴅʥ 

ʪʽʟʙʝʛʽʥʜʝʛʽ ʘץʧʘʨʘʪʧʝʥ ʙʘʡʣʘʥʳʩʘ, ʢʝʣʝʩʽ ʤʘʪʝʨʠʘʣʜʘʨ ʦץʫʰʳסʘ ʞʘשʘ ʘץʧʘʨʘʪ 

ʨʝʪʽʥʜʝ ײʩʳʥʳʣʘʜʳ. ɹʘסʜʘʨʣʘʤʘ ʪᴇʨʪ ʙᴇʣʽʤʥʝʥ, ʦʪʳʟ ʪᴇʨʪ ʪʘץʳʨʳʧʪʘʥ ʪײʨʘʜʳ. 

ʂʝʡʙʽʨ ʜʘסʜʳʣʘʨʤʝʥ ʦץʫʰʳʣʘʨ ʞʘשʘʜʘʥ ʪʘʥʳʩʘʜʳ. ʄʳʩʘʣʳ: ʬʦʥʝʥʜʦʩʢʦʧʧʝʥ 

 ʥʙʘʣʘʨʳʥ ʜʘʡʳʥʜʘʫ, ʢʦʥʜʠʪʝʨʣʽʢײʡʨʝʥʫ, ʰᴇʧ ʜᴅʨʽ ʪװ ʳʩʳʤʳʥ ᴇʣʰʝʧץ ʘʥץ

ʞʘʪʪʳסʫʣʘʨʜʳ ʦʨʳʥʜʘʫ, ʢᴇשʽʣʜʽ ʪʦʧʪʘʨסʘ ʘʨʥʘʣסʘʥ ץʳʟʳץʪʳ ʦʡʳʥʜʘʨʜʳ ʞʘʩʘʫ. 

ʆץʫʰʳʥʳש ᴇʟ ʙʦʡʳʥʜʘסʳ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʙʽʣʫ ʥʝʤʝʩʝ ʤʳץʪʳ ʞᴅʥʝ ᴅʣʩʽʟ, 

 ʜʘʤʫʳʥʘ ᴅʢʝʧ שʘ, ᴇʟʽʥʽץʤʳʩײʤʢʽʥʜʽʢʪʝʨʽʥ ʙʽʣʫ ᴇʟ ʙʝʪʽʥʰʝ ʞװʳʥʳʰ ʧʝʥ ʤץʦʨץ

ʪʽʨʝʡʜʽ. ɹʘסʜʘʨʣʘʤʘ ץʳʟ ʙʘʣʘʣʘʨ ץʘʫʳʤʳʥʘ ʤʽʥʜʝʪʪʽ ʙʦʣסʘʥʤʝʥ ʝʨ ʙʘʣʘʣʘʨסʘ ʜʘ 

ʘʨʪʳץ ʙʦʣʤʘʡʪʳʥ ʪʘץʳʨʳʧʪʘʨʜʘʥ ʪײʨʘʜʳ. 
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ɹײʡʳʨסʘʥʥʘʥ ʘʨʪʳץ ʝʰʪʝשʝ ʞʦץ ʜʝʡʜʽ ʭʘʣץʳʤʳʟ, ʜʝʛʝʥʤʝʥ ץʘʨʞʳʣʳץ 

ʩʘʫʘʪʪʳʣʳץ, ʬʫʥʢʮʠʦʥʘʣʜʳ ʩʘʫʘʪʪʳʣʳץ ʦץʫʰʳʜʘʥ ʙʽʣʽʧ סʘʥʘ ץʦʡʤʘʡ, ʪʘשʜʘʡ 

ʙʽʣʫʜʽ ץʘʞʝʪʪʝʡʜʽ. ʅʘʨʳץ ʟʘשʜʳʣʳץʪʘʨʳʥʘ ʜʘʡʳʥʜʳץʪʳ ʤʝʢʪʝʧ ץʘʙʳʨסʘʩʳʥʘʥ 

ʙʘʩʪʘʣʳʧ, ᴇʟ ʙʦʡʳʥʜʘ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʢᴇשʽʣ ʢװʡʜʽ ץʘʣʳʧʪʘʩʪʳʨʫ, ʣʦʛʠʢʘʣʳץ 

ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫ ʜʘסʜʳʣʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ᴆʟ ʘסʟʘשʳʟʜʘסʳ ʪײʨʘץʪʳ ץʘʥ ץʳʩʳʤʳשʳʟ? 

ɹʦʡʳשʳʟ ʙʝʥ ʩʘʣʤʘסʳשʳʟʜʳש ʩᴅʡʢʝʩʪʽʛʽ ץʘʥʜʘʡ? 

 ?ʥᴅʪʠʞʝʩʽʥ ʙʽʣʝʩʽʟ ʙʘ שʘʥ ʤʝʥ ʟᴅʨ ʟʝʨʪʪʝʫʣʝʨʽʥʽפ

 ?ʘʥʜʘʡ ʪʘʙʣʝʪʢʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘʩʳʟץ ʡ ʜᴅʨʽʭʘʥʘʩʳʥʘת

ɹײʣ ʩײʨʘץʪʘʨ ʞʘʫʘʙʳ ʢװʥʜʝʣʽʢʪʽ ʪײʨʤʳʩʪʘ ʘʡʪʳʣʘ ʙʝʨʽʣʤʝʡʪʽʥ ץʳʨ 

ʩʳʨʣʘʨʳʥ ʞʠʥʘʩʪʳʨסʘʥ. 

ʓʜʳʩʪʘʨʜʳ ץʘʣʘʡ ʪʘʟʘʣʘʡʩʳʟ ʜʝʛʝʥ ʩײʨʘץʪʘʨסʘ ʢʝʟ ʢʝʣʛʝʥ ʘʜʘʤ ʢװʥʜʝʣʽʢʪʽ 

 ʪᴅʞʽʨʠʙʝʥʽ ץʦʩʧʘʣʘʨʜʳ ʘʡʪʘʜʳ. ɹʽʨʘץ ץʨʛʝʥ ʬʝʨʠ ʤʝʥ ʭʠʤʠʷʣʳװʦʣʜʘʥʳʧ ʞץ

ʞʠʥʘץʪʘʫ ʫʘץʳʪʪʳ ץʘʞʝʪ ʝʪʝʜʽ. ɹʘסʜʘʨʣʘʤʘ ʦʩʳ ʩײʨʘץʪʘʨ ʪᴇשʽʨʝʛʽʥʜʝ 

ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʞʠʥʘץʪʘʡ ʦʪʳʨʳʧ, װʡ ʪʽʨʰʽʣʽʛʽʥʜʝ ʢʝʨʝʢ ʜʘסʜʳʣʘʨסʘ ץʦʣ ʞʝʪʢʽʟʝʜʽ. 

 ,ʧʘʨʘʪץʧʘʨʘʪʪʳ ʪʘʙʫ ʢᴇʟʜʝʨʽ ᴇʪʝ ʢᴇʧ. ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽ, ʚʠʜʝʦʘץʘʟʽʨ ʘפ

ʣʘʡʬʭʘʢʪʘʨ, ᴇʟ ʽʩʪʝʨʽʥʽש ʰʝʙʝʨʣʝʨʽʥʽײץ שʥʜʳ ʢʝשʝʩʪʝʨʽ ʞʠʥʘץʪʘʣʳʧ, ʘʚʪʦʨʣʳץ 

ʙʘסʜʘʨʣʘʤʘ ʥʝʛʽʟʽʥ ײץʨʘʩʪʳʨʜʳ. ɹʘסʜʘʨʣʘʤʘ ʩʦשʳʥʜʘ ᴅʨ ʙʽʨ ʦץʫʰʳ ᴇʟʽʥʽש ʢʝשʝʩ 

ʜᴅʧʪʝʨʽʥ ʞʘʩʘʡʜʳ, ײץʨʘʩʪʳʨʳʣסʘʥ ʪʝʩʪ ʩײʨʘץʪʘʨʳʥʘ ʞʘʫʘʧ ʙʝʨʝʜʽ. 

ʄʘץʘʣʘʥʳש ʤʘץʩʘʪʳ, ץʘʥʜʘʡ ʜʘ ʙʦʣʩʳʥ ʪʦʧ, ʦʨʪʘ ʘʜʘʤ ʙʦʡʳʥʘʥ ʧʦʟʠʪʠʚʪʽ, 

ʝʨʝʢʰʝʣʽʢʪʽ ʢᴇʨʛʝʥʜʝ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ץʘʨʳʤ ץʘʪʳʥʘʩץʘ ʪװʩʝʜʽ. ʂʦʤʤʫʥʠʢʘʪʠʚʪʽ 

 ʽʟʜʽשʳʪʘʡʜʘ çᴇʟ ʜᴅʨʝʪʽפ .ʙʝʣʛʽʣʝʨʽ שʪʽʣ ʪʘʙʫ ʤʝʥ ʙʽʨʽʛʫʜʽ ץʘʪʳʥʘʩ ʦʨʪʘץ

 ʟװʩᴅʡʢʝʩ ʢʝʣʤʝʫʽ ʞ שʧʝʥ ʙʦʡʜʳץʙʘʩʳè. ɾʘʧʦʥʠʷʜʘ çʩʘʣʤʘ שʘʣʘʫ, ʞʘʟʳʣʫʜʳסʘʜʘץ

ʘʫʨʫʜʳש ʙʘʩʳè ʜʝʛʝʥ סײʳʤʜʘʨ ʜʝʥ ʩʘʫʣʳץ ץʘʜʽʨʽʥ ʢᴇʨʩʝʪʝʜʽ. ɽʰʙʽʨ ʘʫʨʫʜʳ 

ʞײʣʳʧ ʘʣʘ ʘʣʤʘʡʩʳʟ, ʜʝʥʩʘʫʣʳס ץʳʣʳʤ ʤʝʥ ʙʽʣʽʤʜʽ ץʘʞʝʪ ʝʪʝʜʽ.  

 .ʩʘʫ ʢᴇʨʩʝʪʢʽʰʽʥ ʞʘʟʫʜʘ שʟʘ ʘʥʘʣʠʟʜʝʨʽʥʽסʘʪʪʘʨ, ʘסʘʟʽʨʛʽ ʢʝʟʜʝ ʩʤʘʨʪ ʩʘפ

 ʪʳץʳʨʘʫʣʘʨʳʥ ʙʽʣʫ, ʜʝʥʩʘʫʣʳשʦץ ʳץʘʰסʘʣ שʟʘʩʳʥʳסʘʨʘʧʘʡʳʤ ʘʜʘʤ ᴇʟ ʘפ

ʩʘץʪʘʫʜʳש ʙʘʩʳ. 

 

ᴆʟ ʜʝʥʝשʽʟʜʽש ʩʘʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʙʽʣʝʩʽʟ ʙʝ? 

ʉʘʨʳʤʩʘץ çʯʝʩʥʦʢè ץʘʣʘʡ ʩʘץʪʘʡʤʳʟ? 

ʉʘʥʪʝʭʥʠʢʘʥʳ ʪʘʟʘʨʪʫʜʳש ʝש ʘʨʟʘʥ, ʦשʘʡ ʞʦʣʳ? 

ʂʠʽʤ ʩʘʥʜʳץʪʳש ʽʰʽʥ ʪʘʟʘ ײʩʪʘʫ ʞʦʣʳ? 

ɸʰʳʪץʳʥʳ ʞʘʩʘʫ ʞʦʣʳ ʞʦץ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ... 

 ..ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ שʥʥʘʥ ʞʘʩʘʣʘʪʳʥ ᴇʥʽʤʜʝʨʜʽױ

ɼʘץʪʳ ʢʝʪʽʨʫʜʽש ʪʠʽʤʜʽ ʞʦʣʳ. 

 ʘʥʜʘʡ ʦʶ ʩʘʣʘ ʘʣʘʩʳʟפ

ɹʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨʜʽ ʧʘʡʜʘʣʘʥʘ ʘʣʘʩʳʟ ʙʘ? 

ʅʘʰʘʪʳʨ ʩʧʠʨʪʽ ʜʝʛʝʥ ʥʝ? 

ʅʘʥ ײʟʘץץʘ ʩʘץʪʘʣʫ װʰʽʥ ʥʝ ʽʩʪʝʡʤʽʟ? 

ɹʘʣʜʳ ץʘʣʘʡ ʪʝʢʩʝʨʝʤʽʟ? 

ɸʩ ʩʦʜʘʩʳʥ ʪײʨʤʳʩʪʘ ʧʘʡʜʘʣʘʥʫ. 
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 ʳʟʳʥʰʳ ʩʳʥʳʧסʘ ʞʘʫʘʧ ʙʝʨʝ ʘʣʤʘʡʜʳ. ʊʦסʪʘʨץʨʘײʘʨʘʧʘʡʳʤ ʘʜʘʤ ʦʩʳ ʩפ

ʦץʫʰʳʣʘʨʳ װʡʜʝʛʽ ʪʽʨʰʽʣʽʢʪʽ ʞᴅʥʝ ᴇʟʽʥʽש ʙʦʣʘʰʘץ ᴇʤʽʨʽʥʝ ʢʝʨʝʢ ʜʘסʜʳʣʘʨ ʜʝʧ 

ʪװʩʽʥʝʤʽʟ.  

 ʪʘʫ ʤʝʥץʳʥ ʩʘסʜʝʥʩʘʫʣʳ שʳ ʙʘʣʘʣʘʨʜʳסʘʟʽʨʛʽ ʢʝʟʜʝ ʤʝʢʪʝʧ ʞʘʩʳʥʜʘפ

ʥʳסʘʡʪʫ ï ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש ʙʘʩʪʳ ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ. ʉʝʙʝʙʽ ʜʝʥʽ ʩʘʫ ʙʘʣʘ 

 ʪʘʥץʧʝʥ ʘʡʥʘʣʳʩʘ ʘʣʘʜʳ. ʉʦʥʜʳץʘʨʤʘʰʳʣʳסʘʥʜʳ ʙʽʣʽʤ ʘʣʳʧ, ʰʳץץʘʥʘ ʪʦʣʳס

ʤʝʢʪʝʧʪʝ ʦץʫʰʳʣʘʨסʘ ʜʝʥʩʘʫʣʳץ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʢʝʰʝʥʜʽ 

ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʫ ץʘʞʝʪ. 

1. ɼʝʥʩʘʫʣʳץ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ ʙʝʨʫ. 

ɹʘʩʪʳ ץʘʜʘʤ ï ʙʘʣʘʣʘʨסʘ ʜʝʥʩʘʫʣʳץʪʳש ʤᴅʥʽʥ ʪװʩʽʥʜʽʨʫ. ʄסײʘʣʽʤʜʝʨ ʤʝʥ 

ʩʳʥʳʧ ʞʝʪʝʢʰʽʣʝʨ: 

ï ʜʝʥʩʘʫʣʳץʪʳש ʬʠʟʠʢʘʣʳץ, ʧʩʠʭʠʢʘʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʘʩʧʝʢʪʽʣʝʨʽʥ 

ʪװʩʽʥʜʽʨʫʽ ʪʠʽʩ; 

ï ñɼʝʥʩʘʫʣʳץ ʢװʥʽò, ñʉʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳ ʘʧʪʘʣʳסʳò ʩʠʷץʪʳ ʪʘʥʳʤʜʳץ 

ʽʩ-ʰʘʨʘʣʘʨ ײʡʳʤʜʘʩʪʳʨʫʳ ץʘʞʝʪ. 

2. ʉʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʄʝʢʪʝʧ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʦץʫʰʳʣʘʨסʘ ʜײʨʳʩ ʪʘʤʘץʪʘʥʫ, ץʦʟסʘʣʳʩ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ʞᴅʥʝ ʞʝʢʝ ʛʠʛʠʝʥʘ ʝʨʝʞʝʣʝʨʽʥ װʡʨʝʪʫ ʤʘשʳʟʜʳ. 

ʄʳʩʘʣʳ: 

ʊʘשʝʨʪʝשʛʽ ʞʘʪʪʳסʫ ʞʘʩʘʫ ʜʘסʜʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ; 

ɾʝʤʽʩ-ʞʠʜʝʢ ʧʝʥ ʢᴇʢᴇʥʽʩʪʽ ʞʠʽ ʪײʪʳʥʫ; 

ʕʥʝʨʛʝʪʠʢʘʣʳץ ʩʫʩʳʥʜʘʨ ʤʝʥ ʬʘʩʪʬʫʜʪʘʥ ʙʘʩ ʪʘʨʪʫ. 

3. ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ץʦʣʜʘʥʫ. 

 

ʄסײʘʣʽʤʜʝʨ ʩʘʙʘץ ʢʝʟʽʥʜʝ: 

- ʩʝʨʛʽʪʫ ʩᴅʪʪʝʨʽʥ ײʡʳʤʜʘʩʪʳʨʫ; 

- ʢᴇʟʛʝ ʘʨʥʘʣסʘʥ ʞʘʪʪʳסʫʣʘʨʜʳ ᴇʪʢʽʟʫ; 

- ʜײʨʳʩ ʦʪʳʨʫ, ʞʘʨʳץʪʳש ʞʝʪʢʽʣʽʢʪʽ ʙʦʣʫʳʥ ץʘʜʘסʘʣʘʫ ʩʠʷץʪʳ 

 .ʦʣʜʘʥʫʳ ʢʝʨʝʢץ ʘʨʘʧʘʡʳʤ ʪᴅʩʽʣʜʝʨʜʽץ

4. ʉʧʦʨʪʪʳץ ʞᴅʥʝ ץʦʟסʘʣʳʩ ʙʝʣʩʝʥʜʽʣʽʛʽ. 

ʌʠʟʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ ï ʜʝʥʩʘʫʣʳץ ʢʝʧʽʣʽ. 

ʄʝʢʪʝʧʪʝ: 

ʩʧʦʨʪʪʳװ ץʡʽʨʤʝʣʝʨ (ʬʫʪʙʦʣ, ʙʘʩʢʝʪʙʦʣ, ʙʠ, ʛʠʤʥʘʩʪʠʢʘ); ʤʝʢʪʝʧʽʰʽʣʽʢ 

ʞʘʨʳʩʪʘʨ, ñʂᴇשʽʣʜʽ ʩʪʘʨʪʪʘʨò, ñɼʝʥʩʘʫʣʳץ ʤʘʨʘʬʦʥʳò ʩʠʷץʪʳ ʰʘʨʘʣʘʨ 

 .ʡʳʤʜʘʩʪʳʨʳʣʫʳ ʪʠʽʩײ

5. ʇʩʠʭʦʣʦʛʠʷʣʳץ ʜʝʥʩʘʫʣʳץʪʳ ʩʘץʪʘʫ. 

ɹװʛʽʥʛʽ ʦץʫʰʳ ʪʝʢ ʬʠʟʠʢʘʣʳץ ʝʤʝʩ, ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʜʘ ץʦʣʜʘʫסʘ 

ʟᴅʨʫ. 

ʇʩʠʭʦʣʦʛʪʘʨ ʤʝʥ ʩʳʥʳʧ ʞʝʪʝʢʰʽʣʝʨ ʦץʫʰʳʣʘʨʤʝʥ ᴅשʛʽʤʝ, ʪʨʝʥʠʥʛʪʝʨ 

ʞװʨʛʽʟʫʽ ʢʝʨʝʢ; 

 .ʳʟʜʳשʡʨʝʪʫ ʜʝ ʤʘװ ʘʨʫʜʳץʘʪʳʥʘʩ ʤᴅʜʝʥʠʝʪʽʥ, ᴇʟ ʵʤʦʮʠʷʩʳʥ ʙʘʩץ-ʘʨʳʤפ

6. ɸʪʘ-ʘʥʘʤʝʥ ʙʽʨʣʝʩʝ ʞײʤʳʩ ʽʩʪʝʫ. 

ɼʝʥʩʘʫʣʳץ ʤᴅʜʝʥʠʝʪʽ ʪʝʢ ʤʝʢʪʝʧ ץʘʙʳʨסʘʩʳʤʝʥ ʰʝʢʪʝʣʤʝʫʽ ʪʠʽʩ. 

ɸʪʘ-ʘʥʘʣʘʨסʘ ʘʨʥʘʣסʘʥ ʩʝʤʠʥʘʨʣʘʨ, ʞʠʥʘʣʳʩʪʘʨ ᴇʪʢʽʟʫ; 
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 ʝʩשʪʘʫ ʪʫʨʘʣʳ ʢʝץʳ ʨʝʞʠʤʽʥ ʩʘץʡײ ʪʘʥʫ ʤʝʥץʨʳʩ ʪʘʤʘײʜʘʡʳʥʜʘ ʜסʡ ʞʘת

ʙʝʨʫ ץʘʞʝʪ. 

ʄʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש ʜʝʥʩʘʫʣʳסʳʥ ʩʘץʪʘʫ ï ʙװʢʽʣ ץʦסʘʤʥʳש ʦʨʪʘץ ʽʩʽ. 

ɼʝʥʩʘʫʣʳץʪʳ ʩʘץʪʘʫ ʤʝʥ ʥʳסʘʡʪʫ ʞײʤʳʩʪʘʨʳ ʞװʡʝʣʽ ʪװʨʜʝ ʞװʨʛʽʟʽʣʩʝ, ʙʦʣʘʰʘץ 

 .ᴇʤʽʨ ʩʘʧʘʩʳ ʘʨʪʘʜʳ שʪʳץʨʧʘײ

ñʉʘʣʘʫʘʪʪʳ ײʨʧʘץ ï ײʣʪ ʙʦʣʘʰʘסʳò ץʘסʠʜʘʩʳʥ ᴅʨ ʧʝʜʘʛʦʛ ᴇʟ ʽʩʽʥʜʝ 

ʙʘʩʰʳʣʳץץʘ ʘʣʫʳ ץʘʞʝʪ. 

ɽʞʝʣʛʽ ʟʘʤʘʥʜʘʨʜʘ (ʤʳʩʘʣʳ, ʢᴇʥʝ ɻʨʝʢʠʷ ʤʝʥ ʐʳסʳʩ ʝʣʜʝʨʽʥʜʝ) 

ʜʝʥʩʘʫʣʳסײ ץʳʤʳ ʪʘʙʠסʘʪʧʝʥ װʡʣʝʩʽʤʜʽ ᴇʤʽʨ ʩװʨʫʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ 

ʙʦʣסʘʥ. ʄʳʩʘʣʳ ɻʠʧʧʦʢʨʘʪ ñɼʝʥʩʘʫʣʳץ ï ʙײʣ ʘʜʘʤʥʳש ʪʘʙʠסʘʪʧʝʥ ʪʝʧʝ-ʪʝשʜʽʛʽò 

ʜʝʧ ʘʪʘʧ ʢᴇʨʩʝʪʢʝʥ. ʆʣ ʜײʨʳʩ ʪʘʤʘץʪʘʥʫ, ץʦʟסʘʣʳʩ ʧʝʥ ʜʝʤʘʣʳʩʪʳש ʤʘשʳʟʳʥ 

 ץʪᴅʨʙʠʝʩʽ ʬʠʣʦʩʦʬʠʷʣʳ ץʜʝ ʜʝʥʩʘʫʣʳשʣ ʢʝʟʝײʳʜʘʥ ʥʝʛʽʟʜʝʛʝʥ. ɹסʨײʳʣʳʤʠ ʪס

ʞᴅʥʝ ʪʘʙʠסʠ ʪײʨסʳʜʘʥ ʪװʩʽʥʜʽʨʽʣʜʽ, ʘʣ ʘʜʘʤʥʳש ᴇʤʽʨ ʩʘʣʪʳ ʜʝʥʩʘʫʣʳץʪʳש ʥʝʛʽʟʛʽ 

ʢᴇʨʩʝʪʢʽʰʽ ʩʘʥʘʣʜʳ. ʆʨʪʘ סʘʩʳʨ ï ʨʫʭʘʥʠ ʞᴅʥʝ ʜʽʥʠ ʢᴇʟץʘʨʘʩ ʢʝʟʝשʽ ʙʦʣʜʳ. ʆʨʪʘ 

 .ʧʝʥ ʙʘʡʣʘʥʳʩʪʳʨʳʣʜʳץʪʘʫ ʜʽʥʠ-ʨʫʭʘʥʠ ʪʘʟʘʣʳץʩʘ ץʘʩʳʨʣʘʨʜʘ ʜʝʥʩʘʫʣʳס

ʄʝʜʨʝʩʝʣʝʨ ʤʝʥ ʰʽʨʢʝʫ ʤʝʢʪʝʧʪʝʨʽʥʜʝ ʪᴅʨʪʽʧ, ʛʠʛʠʝʥʘ ʞᴅʥʝ ץʘʨʘʧʘʡʳʤ ʪʘʟʘʣʳץ 

ʝʨʝʞʝʣʝʨʽʥ ʩʘץʪʘʫ װʡʨʝʪʽʣʜʽ. ʐʳסʳʩ סʘʣʳʤʜʘʨʳ ï ᴄʣ-ʌʘʨʘʙʠ, ʀʙʥ ʉʠʥʘ 

(ɸʚʠʮʝʥʥʘ) ʝשʙʝʢʪʝʨʽʥʜʝ ʜʝʥʩʘʫʣʳץʪʳ ʩʘץʪʘʫ ʤʝʥ ʘʫʨʫʜʳש ʘʣʜʳʥ ʘʣʫ ʪʫʨʘʣʳ 

ʽʣʽʤʜʝʨ ʞʘʟʳʣסʘʥ.ɹײʣ ʢʝʟʝשʜʝ ʜʝʥʩʘʫʣʳץ ʪʝʢ ʪᴅʥ ʩʘʫʣʳסʳ ʝʤʝʩ, ʨʫʭʘʥʠ ʪʘʟʘʣʳץ 

ʧʝʥ ʤʦʨʘʣʴʜʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʜʳ. ʍVIIIïʍIʍ סʘʩʳʨʣʘʨ ï 

 ʣ ʜᴅʫʽʨʜʝײʘʣʜʳ. ɹץ ʘʣʳʧʪʘʩʫʳʤʝʥ ʪʘʨʠʭʪʘץ שʳʪʪʳסʙʘ ץʳʣʳʤʠ-ʤʝʜʠʮʠʥʘʣʳס

ʤʝʜʠʮʠʥʘ סʳʣʳʤʳ ץʘʨץʳʥʜʳ ʜʘʤʳʧ, ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʽʩʽ ʤʝʢʪʝʧ ʞװʡʝʩʽʥʝ 

ʝʥʛʽʟʽʣʝ ʙʘʩʪʘʜʳ. ʈʝʩʝʡʜʝ ʘʣסʘʰץʳ ʤʝʢʪʝʧ ʛʠʛʠʝʥʘʩʳ ʧᴅʥʜʝʨʽ ʧʘʡʜʘ ʙʦʣʜʳ, ʘʣ 

ɽʫʨʦʧʘʜʘ ʙʘʣʘʣʘʨʜʳש ʢװʥ ʪᴅʨʪʽʙʽʥ, ʪʘʤʘץʪʘʥʫʳʥ ʞᴅʥʝ ץʦʟסʘʣʳʩʳʥ ʨʝʪʪʝʫ 

ʙʦʡʳʥʰʘ ʥײʩץʘʫʣʳץʪʘʨ ʞʘʩʘʣʜʳ. ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש 

ʤʘשʳʟʜʳ ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʳʧ, ʦץʫʰʳʣʘʨʜʳש ʬʠʟʠʢʘʣʳץ ʜʘʤʫʳ ʙʘʩʪʳ ʥʘʟʘʨסʘ 

ʘʣʳʥʜʳ. 

ʍʍ סʘʩʳʨ ï ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳ ʠʜʝʷʩʳʥ ʝʥʛʽʟʫ ʢʝʟʝשʽ ʙʦʣʜʳ. ʂʝשʝʩ 

ʜᴅʫʽʨʽʥʜʝ ñʜʝʥʝ ʪᴅʨʙʠʝʩʽò, ñʝשʙʝʢ ʧʝʥ ʜʝʤʘʣʳʩ ʛʠʛʠʝʥʘʩʳò ʩʠʷץʪʳ סײʳʤʜʘʨ 

ʤʝʢʪʝʧ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ ʝʥʛʽʟʽʣʜʽ. ɹʘʣʘʣʘʨסʘ ʘʨʥʘʧ ʩʧʦʨʪʪʳץ ʩʝʢʮʠʷʣʘʨ, 

ʣʘʛʝʨʴʣʝʨ ײʡʳʤʜʘʩʪʳʨʳʣʜʳ. ñʂᴇשʽʣʜʽ ʩʪʘʨʪʪʘʨò, ñɼʝʥʩʘʫʣʳץ ʢװʥʽò ʩʠʷץʪʳ 

ʤʝʢʪʝʧʽʰʽʣʽʢ ʰʘʨʘʣʘʨ ʜᴅʩʪװʨʛʝ ʘʡʥʘʣʜʳ. ɹײʣ ʜᴅʫʽʨʜʝ ײʞʳʤʜʳץ ʪᴅʨʙʠʝ ʘʨץʳʣʳ 

ʜʝʥʩʘʫʣʳץ ʤᴅʜʝʥʠʝʪʽ ץʘʣʳʧʪʘʩʪʳ. ʄʘץʩʘʪ ï ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʤʦʨʘʣʴʜʳץ 

ʪײʨסʳʜʘʥ ʰʳʥʳץץʘʥ ʪײʣסʘ ʪᴅʨʙʠʝʣʝʫ ʙʦʣʜʳ. פʘʟʽʨʛʽ ʟʘʤʘʥ ï ʢʝʰʝʥʜʽ ʞᴅʥʝ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʪᴅʩʽʣʜʝʨ ʢʝʟʝשʽ ʙʦʣʫʜʘ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʪʝʢ ʩʧʦʨʪʧʝʥ ʥʝʤʝʩʝ ʪʘʤʘץʪʘʥʫʤʝʥ 

ʰʝʢʪʝʣʤʝʡʜʽ, ʦʣ ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪʪʽ ʜʝ ץʘʤʪʠʜʳ. 

ʄʝʢʪʝʧʪʝʨʜʝ ñʉʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳò, ñʇʩʠʭʦʣʦʛʠʷʣʳץ ʜʝʥʩʘʫʣʳץ ʘʧʪʘʣʳסʳò, 

ñʄʝʢʪʝʧʪʝʛʽ ʬʠʪʥʝʩò ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʝʥʛʽʟʽʣʫʜʝ. 

ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ᴇʟ ʜʝʥʩʘʫʣʳסʳʥ ʙʘץʳʣʘʫסʘ 

 ʘʟʽʨʛʽפ .(ʦʩʳʤʰʘʣʘʨʳץ ץʤʳʩʘʣʳ, ʬʠʪʥʝʩ-ʪʨʝʢʝʨʣʝʨ, ʜʝʥʩʘʫʣʳ) ʡʨʝʥʽʧ ʞʘʪʳʨװ

ʢʝʟʝשʜʝ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʤʝʥ, ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץʧʝʥ ʞᴅʥʝ 

ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪʧʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʘ ʜʘʤʫʜʘ. 

ɼᴅʫʽʨʣʝʨʜʽ ʩʘʣʳʩʪʳʨʘ ץʘʨʘʩʘץ: 
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ɽʞʝʣʛʽ ʜᴅʫʽʨʜʝ ï ʪʘʙʠסʘʪʧʝʥ װʡʣʝʩʽʤ; 

ʆʨʪʘ סʘʩʳʨʜʘ ï ʨʫʭʘʥʠ ʪʘʟʘʣʳץ; 

ʍVIIIïʍIʍ סס. ï סʳʣʳʤʠ ʥʝʛʽʟ; 

ʍʍ סʘʩʳʨʜʘ ï ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ײʞʳʤʜʳץ ʪᴅʨʙʠʝ; 

 .ʞᴅʥʝ ʢʝʰʝʥʜʽ ʪᴅʩʽʣ ʙʘʩʳʤ ץʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ï ʠʥʥʦʚʘʮʠʷʣʳפ

ʆʩʳ ʪʘʨʠʭʠ ʜʘʤʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙװʛʽʥʛʽ ʤʝʢʪʝʧʪʝʨʜʝ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʙʽʣʽʤ 

ʙʝʨʫ ʞװʡʝʩʽʥʽש ʙʘʩʪʳ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ץʘʣʳʧʪʘʩʪʳ. 

ʐʝʪ ʤʝʤʣʝʢʝʪʪʝʨ ʪᴅʞʽʨʠʙʝʩʽ: ʜʝʥʩʘʫʣʳץʪʳ ʩʘץʪʘʫʜʳ װʡʨʝʪʫʜʽש ʞʦʣʜʘʨʳ 

ʌʠʥʣʷʥʜʠʷ ï ʤʝʢʪʝʧʪʝʛʽ ʜʝʥʩʘʫʣʳץ ʤᴅʜʝʥʠʝʪʽʥʽש ʤʦʜʝʣʽ. ʌʠʥʣʷʥʜʠʷʜʘ 

ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש ʙʘʩʪʳ ײʩʪʘʥʳʤʜʘʨʳʥʳש ʙʽʨʽ ï ñWell-being at schoolò 

(ʄʝʢʪʝʧʪʝʛʽ ʘʤʘʥʜʳץ ʧʝʥ ʩʘʫʣʳץ) ץʘסʠʜʘʩʳ. 

ʅʝʛʽʟʛʽ ʪϸʩʽʣʜʝʨʽ: 

ᴄʨ ʤʝʢʪʝʧʪʝ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʝʥʛʽʟʽʣʛʝʥ; 

ʉʘʙʘץ ʢʝʩʪʝʩʽʥʝ ʬʠʟʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ץʳʩץʘ 

 ;ʟʽʣʽʩʪʝʨʽ (moving breaks) ʝʥʛʽʟʽʣʛʝʥװ ʘʣʳʩסʦʟץ

ɸʩ ʤᴅʟʽʨʽ ʪʦʣʳץ ʙʘץʳʣʘʫʜʘ, ʪʝʢ ʧʘʡʜʘʣʳ ʪʘסʘʤʜʘʨ ײʩʳʥʳʣʘʜʳ; 

ᴄʨ ʦץʫʰʳ ʞʳʣ ʩʘʡʳʥ ʤʝʜʠʮʠʥʘʣʳץ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪʝʢʩʝʨʫʜʝʥ ᴇʪʝʜʽ. 

ʌʠʥʣʷʥʜʠʷ ʦץʫʰʳʣʘʨʳʥʳש ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʜʝʥʩʘʫʣʳץ 

ʜʝשʛʝʡʽ ɽʫʨʦʧʘʜʘסʳ ʝש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ɾʘʧʦʥʠʷ 

ï ײʞʳʤʜʳץ ʪᴅʨʪʽʧ ʧʝʥ ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʘʨץʳʣʳ ʜʝʥʩʘʫʣʳץ ʪᴅʨʙʠʝʩʽ. ɾʘʧʦʥ 

ʤʝʢʪʝʧʪʝʨʽʥʜʝ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʤᴅʜʝʥʠʝʪʽ ʪᴅʨʪʽʧ ʧʝʥ ʪʘʟʘʣʳץץʘ ʙʘʫʣʫ ʘʨץʳʣʳ 

ʞװʟʝʛʝ ʘʩʘʜʳ. ʄʳʩʘʣʳ ʦץʫʰʳʣʘʨʜʳש ᴇʟʜʝʨʽ ʤʝʢʪʝʧ ʘʫʣʘʩʳʥ, ʩʳʥʳʧʪʘʨʳʥ 

ʪʘʟʘʣʘʡʜʳ ï ʙײʣ ʝשʙʝʢʢʝ, ʞʘʫʘʧʢʝʨʰʽʣʽʢʢʝ ʞᴅʥʝ ʩʘʥʠʪʘʨʣʳץ ʪᴅʨʪʽʧʢʝ װʡʨʝʪʝʜʽ. 

ñʊʘʤʘץʪʘʥʫ ʩʘʙʘסʳò (shokuiku) ʘʪʪʳ ʧᴅʥ ʙʘʨ, ʦʥʜʘ ʙʘʣʘʣʘʨסʘ ʪʘסʘʤʥʳש 

 ʛʽשʝʨʪʝשʡʨʝʪʽʣʝʜʽ.ʊʘװ ʳʟʳשʤʘ שʪʘʥʫʜʳץʨʳʩ ʪʘʤʘײʳ ʤʝʥ ʜסʥʜʳʣʳײץ

ʞʠʥʘʣʳʩʪʘʨʜʘ ʪʳʥʳʩ ʘʣʫ ʞʘʪʪʳסʫʣʘʨʳ ʤʝʥ ץʳʩץʘ ʛʠʤʥʘʩʪʠʢʘ 

ᴇʪʢʽʟʽʣʝʜʽ.ɾʘʧʦʥʠʷʜʘ ʜʝʥʩʘʫʣʳץ ʤᴅʜʝʥʠʝʪʽ ʦץʫ-ʪᴅʨʙʠʝ ʞװʡʝʩʽʥʽש ʪʘʙʠסʠ ʙᴇʣʽʛʽʥʝ 

ʘʡʥʘʣסʘʥ, ʘʣ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳ ᴇʟʽʥ-ᴇʟʽ ʙʘʩץʘʨʫסʘ ʙʝʡʽʤʜʝʣʛʝʥ. ɸפʐ ï 

ñComprehensive School Health Programò ʞװʡʝʩʽ. ɸʤʝʨʠʢʘ ײפʨʘʤʘ ʐʪʘʪʪʘʨʳʥʜʘ 

ʤʝʢʪʝʧʪʝʛʽ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʞװʡʝʩʽ ʢʝʰʝʥʜʽ ʙʘסʜʘʨʣʘʤʘ ʪװʨʽʥʜʝ ʜʘʤʳסʘʥ.ɼʝʥʝ 

ʪᴅʨʙʠʝʩʽ ʤʝʥ ʩʧʦʨʪ ʩʘʙʘץʪʘʨʳ ʤʽʥʜʝʪʪʽ ʧᴅʥ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. School nurse system 

ï ᴅʨ ʤʝʢʪʝʧʪʝ ʤʝʜʙʠʢʝ ʥʝʤʝʩʝ ʜʝʥʩʘʫʣʳץ ʤʘʤʘʥʳ ʙʘʨ. ʇʩʠʭʦʣʦʛʠʷʣʳץ ʢᴇʤʝʢ 

ʢᴇʨʩʝʪʫ ץʳʟʤʝʪʽ ʜʘʤʳסʘʥ;ʆץʫʰʳʣʘʨ ʤʝʥ ʘʪʘ-ʘʥʘʣʘʨ װʰʽʥ çHealthy Lifestyle 

Campaignè ʘʪʪʳ ʘץʧʘʨʘʪʪʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ ᴇʪʢʽʟʽʣʝʜʽ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ᴇʟ ʜʝʥʩʘʫʣʳסʳʥʘ ʞʝʢʝ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽ ʘʨʪʳʧ, 

ʟʠʷʥʜʳ ᴅʜʝʪʪʝʨʜʽש ʘʣʜʳʥ ʘʣʫ ʜʝשʛʝʡʽ ʞʦסʘʨʳʣʘסʘʥ. ʂʘʥʘʜʘ ï ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ 

ᴅʣʝʫʤʝʪʪʽʢ ʜʝʥʩʘʫʣʳץץʘ ʙʘʩʳʤʜʳץ ʙʘʨ. ʂʘʥʘʜʘʜʘ ñHealth-promoting schoolsò 

ʪײʞʳʨʳʤʜʘʤʘʩʳ ʽʩʢʝ ʘʩʫʜʘ. ʄʘץʩʘʪʳ ʦץʫʰʳʣʘʨʜʳ ʜʝʥʩʘʫʣʳץץʘ, ʪʘʙʠסʘʪץʘ ʞᴅʥʝ 

 ʫ (outdoorץʘʫʘʜʘ ʦ ץʘʣʳʧʪʘʩʪʳʨʫ. ʄʳʩʘʣʳ ʘʰʳץ ʘ ʨʝʪʽʥʜʝסʣײʘ ʞʘʫʘʧʪʳ ʪסʘʤסʦץ

education) ʪᴅʞʽʨʠʙʝʩʽ ʢʝש ʪʘʨʘסʘʥ. ʄʝʢʪʝʧʪʝʨʜʝ ñEco-schoolsò ʙʘסʜʘʨʣʘʤʘʩʳ 

ʝʥʛʽʟʽʣʛʝʥ. ɹʘʣʘʣʘʨ ᴇʟʜʝʨʽʥʽש ʬʠʟʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʪʘʙʠסʘʪʧʝʥ ʙʘʡʣʘʥʳʩʪʳ 

ʦʡʳʥʜʘʨ ʤʝʥ ʞʦʙʘʣʘʨ ʘʨץʳʣʳ ʜʘʤʳʪʘʜʳ. ʂʘʥʘʜʘʣʳץ ʤʦʜʝʣʴ ʜʝʥʩʘʫʣʳץʪʳ 

ʵʢʦʣʦʛʠʷʣʳץ, ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘ ʪײʪʘʩʪʳסʳʥʜʘ ץʘʨʘʩʪʳʨʘʜʳ. 

ʆשʪװʩʪʽʢ ʂʦʨʝʷ ï ʮʠʬʨʣʳץ ʙʘץʳʣʘʫ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʪᴅʩʽʣʜʽ ʧʘʡʜʘʣʘʥʘʜʳ. 
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ʂʦʨʝʷʜʘ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʤʝʥ ʙʽʨʛʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʠʥʥʦʚʘʮʠʷʣʘʨʤʝʥ ײʰʪʘʩץʘʥ. ʄʳʩʘʣʳ ʦץʫʰʳʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳ ʪʫʨʘʣʳ 

ʤᴅʣʽʤʝʪʪʝʨ ʵʣʝʢʪʨʦʥʜʳ ʜʝʥʩʘʫʣʳץ ʞװʡʝʩʽʥʝ ʝʥʛʽʟʽʣʽʧ, ʘʪʘ-ʘʥʘʣʘʨ ʤʝʥ ʜᴅʨʽʛʝʨʣʝʨ 

ʦʥʣʘʡʥ ʙʘץʳʣʘʫʜʳ ײʡʳʤʜʘʩʪʳʨסʘʥ. ʉʘʥʜʳץ ʬʠʪʥʝʩ-ʧʣʘʪʬʦʨʤʘʣʘʨ ʘʨץʳʣʳ 

ʦץʫʰʳʣʘʨʜʳש ʬʠʟʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ᴇʣʰʝʥʝʜʽ. ʇʩʠʭʦʣʦʛʠʷʣʳץ ʜʝʥʩʘʫʣʳץץʘ 

ʘʨʥʘʣסʘʥ VR ʞᴅʥʝ ʦʥʣʘʡʥ-ʪʨʝʥʠʥʛʪʝʨ ʝʥʛʽʟʽʣʛʝʥ. ʂʦʨʝʷ ʪᴅʞʽʨʠʙʝʩʽ ï ʜʝʥʩʘʫʣʳץ 

ʩʘץʪʘʫ ʤʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤʥʽש ʩʠʥʪʝʟʽ. 

ɾʘʣʧʳ ץʦʨʳʪʳʥʜʳʣʘʩʘץ, ʰʝʪ ʝʣʜʝʨ ʪᴅʞʽʨʠʙʝʩʽʥ ʪʘʣʜʘʡ ʢʝʣʝ, ʙʽʨʥʝʰʝ 

ʦʨʪʘץ ʙʘסʳʪʪʳ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ.ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʙʽʣʽʤ 

ʞװʡʝʩʽʥʽש ʪײʨʘץʪʳ ʙᴇʣʽʛʽ.ʌʠʟʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʧʝʥ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʩʘʫʣʳץץʘ 

ʪʝש ʢᴇשʽʣ ʙᴇʣʽʥʝʜʽ. ɸʪʘ-ʘʥʘʣʘʨ ʤʝʥ ץʦסʘʤʥʳש ʳʥʪʳʤʘץʪʘʩʪʳסʳ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ 

ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʞᴅʥʝ ʮʠʬʨʣʳץ ʰʝʰʽʤʜʝʨ ʜʝʥʩʘʫʣʳץ ʤᴅʜʝʥʠʝʪʽʥ ץʦʣʜʘʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ. פʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʘ ʜʝʥʩʘʫʣʳץʪʳ ʩʘץʪʘʫʜʳ 

 .ʤʽʥʜʝʪʽ ץʦʨʪʘ שʘʤʥʳסʦץ ʢʽʣװʝʤʝʩ, ʙ שʡʨʝʪʫ ï ʪʝʢ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʳװ

ɼʝʥʩʘʫʣʳץ ï ʘʜʘʤ ᴇʤʽʨʽʥʽש ʝש ʙʘʩʪʳ ײץʥʜʳʣʳסʳ, ʩʦʥʜʳץʪʘʥ ʦʥʳ ʩʘץʪʘʫ ʤʝʥ 

ʥʳסʘʡʪʫ ʞײʤʳʩʪʘʨʳ ʤʝʢʪʝʧʪʝʥ ʙʘʩʪʘʣʫʳ ʪʠʽʩ. ʆץʫ-ʪᴅʨʙʠʝ װʜʝʨʽʩʽʥʜʝ ʩʘʣʘʫʘʪʪʳ 

ᴇʤʽʨ ʩʘʣʪʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ʞʝʢʝ ʛʠʛʠʝʥʘ ʤʝʥ ʜײʨʳʩ ʪʘʤʘץʪʘʥʫʜʳ װʡʨʝʪʫ, 

 ʦʣʜʘʫ ʢᴇʨʩʝʪʫ ïץ ץʘʣʳʩ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳסʦʟץ

ʦץʫʰʳʥʳש ʞʘʥ-ʞʘץʪʳ ʜʘʤʫʳʥʳש ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʨ ʜᴅʫʽʨʜʽש ʪᴅʞʽʨʠʙʝʩʽ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʤᴅʩʝʣʝʩʽ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʪװʨʣʝʥʽʧ ʦʪʳʨʘʜʳ: 

ʝʞʝʣʛʽ ʢʝʟʝשʜʝ ʪʘʙʠסʘʪʧʝʥ װʡʣʝʩʽʤ ʤʘשʳʟʜʳ ʙʦʣʩʘ, ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʞᴅʥʝ ʮʠʬʨʣʳץ ʪᴅʩʽʣʜʝʨ ʙʘʩʪʳ ʨᴇʣʛʝ ʠʝ. ɸʣ ʰʝʪ ʤʝʤʣʝʢʝʪʪʝʨ 

(ʌʠʥʣʷʥʜʠʷ, ɾʘʧʦʥʠʷ, ɸפʐ, ʂʘʥʘʜʘ, ʂʦʨʝʷ) ʪᴅʞʽʨʠʙʝʩʽ ʙײʣ ʙʘסʳʪʪʘסʳ 

ʪʘʙʳʩʪʳש ʢʽʣʪʽ ï ʞװʡʝʣʽʣʽʢ ʧʝʥ ץʦסʘʤʥʳץ שʘʪʳʩʫʳʥʜʘ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. ɼʝʤʝʢ, 

ʦץʫʰʳʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥ ʩʘץʪʘʫ ʤʝʥ ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ï 

ʢʝʣʝʰʝʢ ײʣʪʪʳש ʨʫʭʘʥʠ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ʜʘʤʫʳʥʳש ʢʝʧʽʣʽ. ñɼʝʥʽ ʩʘʫ ײʨʧʘץ ï ʝʣ 

ʙʦʣʘʰʘסʳò ץʘסʠʜʘʩʳʥ ʙʘʩʰʳʣʳץץʘ ʘʣʘ ʦʪʳʨʳʧ, ᴅʨʙʽʨ ʧʝʜʘʛʦʛ ᴇʟ ʩʘʙʘסʳʥʜʘ 

ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ װʣʝʩ ץʦʩʫʳ ʪʠʽʩ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 
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ɿ.ɽ. ʉʘʙʳʨʞʘʥʦʚʘ  
ʄʘʛʠʩʪʨʘʥʪ, ɸʢʘʜʝʤʠʢ ɽ.ɸ. ɹϺʢʝʪʦʚ ʘʪʳʥʜʘϤʳ ϧʘʨʘϤʘʥʜʳ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, 

ϧʘʨʘϤʘʥʜʳ Ϩ. 

 

 

ʄʘץʘʣʘʜʘ ʙʘʡʣʘʥʳʩʪʳʨʳʧ ʩᴇʡʣʝʫʜʽש ʥʝʛʽʟʛʽ ʪװʨʣʝʨʽ ï ᴅשʛʽʤʝʣʝʫ, ʩʠʧʘʪʪʘʫ, 

ʧʘʡʳʤʜʘʫʜʳ ʦץʳʪʫ ʞʦʣʜʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʄʘץʘʣʘʜʘ ʦץʫʰʳʣʘʨʜʳש 

ʙʘʡʣʘʥʳʩʪʳʨʳʧ ʩᴇʡʣʝʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫʜʘ ʘʪʘʣסʘʥ ʩᴇʡʣʝʫ ʪװʨʣʝʨʽʥʽש 

ᴅʨץʘʡʩʳʩʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ, ײץʨʳʣʳʤʜʳץ ʞᴅʥʝ ʤʘʟʤײʥʜʳץ ʩʠʧʘʪʪʘʨʳʥ 

ʪʘʣʜʘʡ ʦʪʳʨʳʧ, ʦʣʘʨʜʳ ʤʝשʛʝʨʪʫʜʽש ʪʠʽʤʜʽ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽʥ ײʩʳʥʘʜʳ. ʉʦʥʳʤʝʥ 

 ʫʣʘʨ ʤʝʥסʦʣʜʘʥʳʣʘʪʳʥ ʞʘʪʪʳץ ʳʪʫ ʙʘʨʳʩʳʥʜʘץʥʳʥʜʘ ʦװʤʘʟʤ שʘʣʘʥʳץʘʪʘʨ, ʤʘץ

ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʪװʨʣʝʨʽ ʢᴇʨʩʝʪʽʣʜʽ.  

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʙʘʡʣʘʥʳʩʪʳʨʳʧ ʩᴇʡʣʝʫ, ᴅשʛʽʤʝʣʝʫ, ʩʠʧʘʪʪʘʫ, ʧʘʡʳʤʜʘʫ, 

ʩᴇʡʣʝʫʜʽ ʜʘʤʳʪʫ.  

 

 

ʄʝʢʪʝʧ ʞʘʩʳʥʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨʜʳש ʙʘʡʣʘʥʳʩʪʳʨʳʧ ʩᴇʡʣʝʫ ʜʘסʜʳʣʘʨʳʥ 

 ʙʽʨʽ ʙʦʣʳʧ שʥʝʛʽʟʛʽ ʤʽʥʜʝʪʪʝʨʽʥʽ שʪʽʣʜʽʢ ʜʘʤʫʳʥʳ שʘʣʳʧʪʘʩʪʳʨʫ ï ʦʣʘʨʜʳץ

ʪʘʙʳʣʘʜʳ. ɹײʣ ʤʽʥʜʝʪʪʽש ʪʘʙʳʩʪʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘʩʳʥʘ, 

ʦʪʙʘʩʳʥʘ, ʪʽʣʜʽʢ ʦʨʪʘʩʳʥʳש ʩʘʧʘʩʳʥʘ, ʙʘʣʘʥʳש ʞʝʢʝ ʪʘʥʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʤʝʥ ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. ɸʪʘʣסʘʥ ʬʘʢʪʦʨʣʘʨ ʤʘץʩʘʪʪʳ ʪװʨʜʝ 

ʞװʨʛʽʟʽʣʝʪʽʥ ʪʽʣʜʽʢ ʪᴅʨʙʠʝʥʽש ʤʘשʳʟʜʳ ʘʣסʳʰʘʨʪʪʘʨʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʫʳ 

ʪʠʽʩ.  

ɹʘʡʣʘʥʳʩʪʳʨʳʧ ʩᴇʡʣʝʫ ï ʣʦʛʠʢʘ ʟʘשʜʘʨʳʥʘ ʞᴅʥʝ ʛʨʘʤʤʘʪʠʢʘʣʳץ 

ʥʦʨʤʘʣʘʨסʘ ʙʘסʳʥʘʪʳʥ, ʽʰʢʽ ʪײʪʘʩʪʘסʳ ʤʝʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʘʷץʪʘʣסʘʥʜʳסʳ ʙʘʨ, 

ʤʘʟʤײʥʜʳץ ʞʘסʳʥʘʥ ʙᴇʣʰʝʢʪʝʥʽʧ, ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩץʘʥ ʙᴇʣʽʢʪʝʨʜʝʥ ʪײʨʘʪʳʥ 

ʪʽʣʜʽʢ ʪײʪʘʩʪʳץ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɹʝʣʩʝʥʜʽ ʩᴇʡʣʝʫ ʜʘסʳʣʘʨʳʥʳש ʜʘʤʫʳ 

ᴅשʛʽʤʝʣʝʩʫ, ʩʫʨʝʪʪʝʨ ʤʝʥ ʦʡʳʥʰʳץʪʘʨʜʳ ץʘʨʘʩʪʳʨʫ ʩʠʷץʪʳ ʽʩ-ᴅʨʝʢʝʪʪʝʨ 

ʙʘʨʳʩʳʥʜʘ ʞװʟʝʛʝ ʘʩʘʜʳ. ɹײʣ ʨʝʪʪʝ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʢʝʟʝשʜʝ ʩᴇʡʣʝʫʜʽש ʙʘʨʣʳץ 

 ʥʝʛʽʟʽ ʙʦʣʳʧ שʘʣʳʧʪʘʩʪʳʨʫʜʳץ ʽʰʽʥʜʝ ʙʘʡʣʘʥʳʩʪʳʨʳʧ ʩᴇʡʣʝʫʜʽ שʳʨʣʘʨʳ, ʩʦʥʳץ

ʪʘʙʳʣʘʜʳ. ɹʘʡʣʘʥʳʩʪʳʨʳʧ ʩᴇʡʣʝʫʜʽש ʜʘʤʫʳ ʢʝʟʝש-ʢʝʟʝשʽʤʝʥ ʞװʟʝʛʝ ʘʩʘʜʳ, ʦʣ 

ʙʘʣʘʥʳש ᴇʡʣʘʫ ץʘʙʽʣʝʪʽʥʽש ʜʘʤʫʳʤʝʥ ץʘʪʘʨ ʞװʨʝʜʽ. ɹײʣ װʜʝʨʽʩ ʙʘʣʘʥʳש ʽʩ-

ᴅʨʝʢʝʪʽʥʽש ʢװʨʜʝʣʝʥʫʽʤʝʥ ʞᴅʥʝ ʘʡʥʘʣʘʩʳʥʜʘסʳ ʘʜʘʤʜʘʨʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ 

ʪװʨʣʝʨʽʥʽש ʢʝשʝʶʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ [1].  
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ɹʘʡʣʘʥʳʩʪʳʨʳʧ ʩᴇʡʣʝʫ ʙʘʣʘʥʳש ʞʘʥ-ʞʘץʪʳ ʜʘʤʫʳʥʳײץ שʨʘʤʜʘʩ ʙᴇʣʽʛʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʥʳ ʤʝשʛʝʨʫ ʙʘʣʘסʘ ײץʨʜʘʩʪʘʨʳ ʤʝʥ ʝʨʝʩʝʢʪʝʨʤʝʥ ʪʠʽʤʜʽ 

 ʳ ʦʨʪʘʜʘʥץʩʳʨʪ ץʘ, ᴇʟ ʩʝʟʽʤʜʝʨʽʥ ʞʝʪʢʽʟʫʛʝ, ʩʦʥʜʘʡ-ʘסʘʪʳʥʘʩ ʞʘʩʘʫץ-ʘʨʳʤץ

 שʳ ʙʘʣʘʣʘʨʜʳסʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʞʘʩʪʘװʘ ʤסʧʘʨʘʪ ʘʣʫץʘʞʝʪʪʽ ʘץ

ʙʘʡʣʘʥʳʩץʘʥ ʤᴅʪʽʥʜʝʨ ײץʨʘʩʪʳʨʫסʘ װʡʨʝʪʫ ʙʘʨʳʩʳʥʜʘ ʦʣʘʨʜʳש ʪʘץʳʨʳʧ ʧʝʥ 

ʥʝʛʽʟʛʽ ʦʡʜʳ ʘʰʫ ʜʘסʜʳʣʘʨʳʥ, ʩʦʥʜʘʡ-ʘץ ʤᴅʪʽʥʛʝ ʘʪʘʫ ץʦʶ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫ 

ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʘʡʣʘʥʳʩץʘʥ ʧʽʢʽʨʜʽ ײʡʳʤʜʘʩʪʳʨʫʜʘ ʠʥʪʦʥʘʮʠʷʥʳש 

ʤʘשʳʟʳ ʟʦʨ, ʩʦʥʜʳץʪʘʥ ᴅʨ ʩᴇʡʣʝʤʜʝʛʽ ʠʥʪʦʥʘʮʠʷʥʳ ʜײʨʳʩ ץʦʣʜʘʥʫ ʜʘסʜʳʩʳʥ 

 ʳʥסʪʘʩʪʳײʪ ץʳʥʘʣʳסʙʽʨʣʽʛʽ ʤʝʥ ʤʘ ץʨʳʣʳʤʜʳײץ שʘʣʳʧʪʘʩʪʳʨʫ ʤᴅʪʽʥʥʽץ

  .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ [2]ץ

ɸץʧʘʨʘʪʪʳ ʙʝʨʫ ʪᴅʩʽʣʽʥʝ ʥʝʤʝʩʝ ʙʘʷʥʜʘʫ ᴅʜʽʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʢʝʣʝʩʽ ʩᴇʡʣʝʤ 

ʪװʨʣʝʨʽ ʘʞʳʨʘʪʳʣʘʜʳ: ʩʠʧʘʪʪʘʫ, ʙʘʷʥʜʘʫ, ʧʘʡʳʤʜʘʫ. ɹʘʡʣʘʥʳʩʪʳʨʳʧ ʩᴇʡʣʝʫʜʽ 

ʜʘʤʳʪʫ װʰʽʥ ʘʪʘʣסʘʥ ʩᴇʡʣʝʤ ʪװʨʣʝʨʽʥ ײץʨʘʩʪʳʨʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫʜʳ 

 ʳסʙʘʡʣʘʥʳʩʪʳʣʳ שʰʽʥ ʦʥʳװ ʛʝʨʫשʜʳʣʘʨʳʥ ʤʝסʘʤʪʠʜʳ. ʉᴇʡʣʝʫʜʽ ʜʘʤʳʪʫ ʜʘץ

ʤʝʥ ʪײʪʘʩʪʳסʳ ʩʠʷץʪʳ ʩʘʧʘʣʘʨʳʥ ʜʘʤʳʪʫ ʤʽʥʜʝʪʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʪʘʣסʘʥ 

ʜʘסʜʳʣʘʨ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʙʘסʳʪʪʳʣʳץʧʝʥ, ʙʘʷʥʜʘʫ ʣʦʛʠʢʘʩʳʤʝʥ, 

 ʡʳʤʜʘʩʪʳʨʳʣʫʳʤʝʥײ ʙʝʣʛʽʣʽ ʙʽʨ שʨʘʣʜʘʨʳʥʳײץ ʨʳʣʳʤʳʤʝʥ ʞᴅʥʝ ʪʽʣʜʽʢײץ

ʝʨʝʢʰʝʣʝʥʝʜʽ.  

ʉʠʧʘʪʪʘʫ ï ʥʳʩʘʥʥʳש ʘʥʳץʪʘʤʘʩʳ ʤʝʥ ʘʪʘʫʳʥʘʥ ʙʘʩʪʘʣʘʜʳ. ʆʜʘʥ ʢʝʡʽʥ 

ʥʳʩʘʥʥʳש ʙʝʣʛʽʣʝʨʽ, ץʘʩʠʝʪʪʝʨʽ, ʩʠʧʘʪʪʘʨʳ ʤʝʥ ᴅʨʝʢʝʪʪʝʨʽ ʪʽʟʙʝʢʪʝʣʝʜʽ. 

ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨסʘ ʦʡʳʥʰʳץʪʘʨʜʳ, ʩʶʞʝʪʪʽʢ ʥʝʤʝʩʝ ʟʘʪʪʳץ 

ʩʫʨʝʪʪʝʨʜʽ, ʦʣʘʨʜʳש ʠʜʝʷʩʳʥ, ʦʩʳʜʘʥ ʙʘʩץʘ ʞʘʥʫʘʨʣʘʨʜʳ, ʪʘʙʠסʘʪ 

  .ʡʨʝʪʝʜʽװ ʙʳʣʳʩʪʘʨʳʥ, ʘʜʘʤʜʘʨʜʳ ʩʠʧʘʪʪʘʫʜʳײץ

ɹʘʷʥʜʘʫ ï ʩʶʞʝʪʪʽש ʫʘץʳʪ ʙʦʡʳʥʰʘ ʜʘʤʫʳ ʤʝʥ ʣʦʛʠʢʘʣʳץ ʪʽʟʙʝʢʪʽʣʽʢʧʝʥ 

ʙʘʷʥʜʘʣʫʳ. ɹʘʷʥʜʘʫʜʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʽʩ-ᴅʨʝʢʝʪʪʽש ʜʘʤʫʳ ʥʝʤʝʩʝ ʥʳʩʘʥʥʳש 

ʢװʡʽʥ, ʷסʥʠ ʙʽʨ-ʙʽʨʽʤʝʥ ʢʝʡʽʥʛʽ ʦץʠסʘʣʘʨ, ʢᴇʨʽʥʽʩʪʝʨ ʤʝʥ ʩʘʭʥʘʣʘʨʜʳ ʞʝʪʢʽʟʫ. 

ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨ ᴅʨʪװʨʣʽ ʙʘʷʥʜʘʤʘʣʳץ ʤᴅʪʽʥʜʝʨ ײץʨʘ ʘʣʘʜʳ: 

ʝʨʪʝʛʽʣʽʢ ʦץʠסʘʣʘʨ, ʰʳʥʘʡʳ ᴅשʛʽʤʝʣʝʨ, ʙʽʨ ʩʫʨʝʪʢʝ ʥʝʤʝʩʝ ʩʶʞʝʪʪʽʢ ʩʫʨʝʪʪʝʨ 

ʩʝʨʠʷʩʳʥʘ ʘʨʥʘʣסʘʥ ᴅשʛʽʤʝʣʝʨ.  

ʇʘʡʳʤʜʘʫ ï ʩʝʙʝʧ-ʩʘʣʜʘʨʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳ, ʙʘסʘ ʙʝʨʫʜʽ ʞᴅʥʝ 

ʩײʨʘץʪʘʨʜʳ ץʘʤʪʠʪʳʥ ʤᴅʪʽʥ ʪװʨʽ. ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨʜʘ 

ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ, ʧʘʡʳʤʜʘʫ, ʪװʩʽʥʜʽʨʫ, ʜᴅʣʝʣʜʝʫ, ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫ, ʘʡʪʳʣסʘʥʜʳ 

ʞʘʣʧʳʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʝʨʝʢʰʝ ʤᴅʥ ʙʝʨʽʣʫʽ ץʘʞʝʪ. ɹײʣ ץʘʙʽʣʝʪʪʝʨ ʜᴅʣ 

ʦʩʳ ʧʘʡʳʤʜʘʫ ʪװʨʽʥʜʝʛʽ ʩᴇʡʣʝʫ ʙʘʨʳʩʳʥʜʘ ץʘʣʳʧʪʘʩʘʜʳ [3].  

ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʩᴇʡʣʝʫ ʪװʨʣʝʨʽ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨʜʳש 

ʙʘʡʣʘʥʳʩʪʳʨʳʧ ʩᴇʡʣʝʫʽʥʜʝ ʘʨʘʣʘʩ ʪװʨʜʝ ʢʝʟʜʝʩʫʽ ʤװʤʢʽʥ, ʷסʥʠ ʩʠʧʘʪʘʤʘ ʥʝʤʝʩʝ 

ʧʘʡʳʤʜʘʫ ʵʣʝʤʝʥʪʪʝʨʽ ʙʘʷʥʜʘʫʜʘ, ʥʝʤʝʩʝ ʢʝʨʽʩʽʥʰʝ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ɹʘʡʣʘʥʳʩʪʳʨʳʧ ʩᴇʡʣʝʫʜʽש ʜʘʤʫʳ ʝש ʘʣʜʳʤʝʥ ʩᴇʟʜʽʢ ץʦʨʳʥʳש ʤʦʣʘʶʳʥʘ, ʩᴇʟʜʽש 

ʤʘסʳʥʘʣʳץ ʞʘסʳʥ ʤʝשʛʝʨʫʛʝ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. ʉᴇʟʜʽש ʤʘסʳʥʘʣʳץ ʞʘסʳʥ 

ʤʝשʛʝʨʫ ʙʘʡʣʘʥʳʩʪʳ ʩᴇʡʣʝʫʜʽש ʜײʨʳʩʪʳסʳ, ʥʘץʪʳʣʳסʳ, ʢᴇʨʢʝʤʜʽʛʽ ʩʠʷץʪʳ 

ʞʘץʪʘʨʳʥ ʜʘʤʳʪʫסʘ, ʩʦʥʜʘʡ-ʘץ ʤʘסʳʥʘסʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ, ʦʡʜʳ ʜᴅʣ ʞʝʪʢʽʟʝʪʽʥ 

ʪʽʣʜʽʢ ײץʨʘʣʜʘʨʜʳ ʝʨʢʽʥ ʪʘשʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʘʡʣʘʥʳʩʪʳ ʩᴇʡʣʝʫʜʽ 

ʜʘʤʳʪʫ ʤʽʥʜʝʪʽ ʪʽʣʜʽʢ ʜʘסʜʳʣʘʨʜʳש ʙʘʩץʘ ʘʩʧʝʢʪʽʣʝʨʽʤʝʥ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʘʥʘ 

ʪʽʣʽʥʽש ʣʝʢʩʠʢʘʣʳץ ʙʘʡʣʳסʳʥ ʤʝשʛʝʨʫʤʝʥ, ʜײʨʳʩ ʛʨʘʤʤʘʪʠʢʘʣʳץ ʞᴅʥʝ 
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ʬʦʥʝʪʠʢʘʣʳײץ ץʨʳʣʳʤʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ɹʘʡʣʘʥʳʩʪʳʨʳʧ ʩᴇʡʣʝʫʜʽ 

 ʨʣʽ ʩᴇʡʣʝʫװʳ ʙʘʣʘʣʘʨʜʳ ᴅʨʪסʘʣʳʧʪʘʩʪʳʨʫ ʙʘʨʳʩʳʥʜʘ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʞʘʩʪʘץ

ʪװʨʣʝʨʽʥ ï ʙʘʷʥʜʘʫ, ʩʠʧʘʪʪʘʫ, ʧʘʡʳʤʜʘʫ ï ʦʣʘʨʜʳײץ שʨʳʣʳʤʳʥ ʩʘץʪʘʡ ʦʪʳʨʳʧ 

 ʽʣ ʙʦʣʽʥʝʜʽ. ɹʘʣʘʣʘʨ ᴇʟ ʢʝʟʝʛʽʥʜʝ, ʢʝʟשʘ ʝʨʝʢʰʝ ʢᴇסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʨʘʩʪʳʨʫ ʜʘײץ

ʢʝʣʛʝʥ ʩᴇʡʣʝʤʥʽײץ שʨʳʣʳʤʳʥ ï ʙʘʩʪʘʤʘʩʳ ʙʘʨ ʤʘ, ʩʶʞʝʪ ץʘʣʘʡ ʜʘʤʠʜʳ, 

ʘʷץʪʘʣʫʳ ʙʘʨ ʤʘ ï ʩʘʥʘʣʳ ʪװʨʜʝ ʪʘʣʜʘʫʳ ʪʠʽʩ.  

ʉʶʞʝʪʪʽʢ ʩʫʨʝʪ ʩʝʨʠʷʩʳ ï ʙײʣ ᴅʨʙʽʨ ʩʫʨʝʪʽ ᴅשʛʽʤʝʥʽש ʞʝʢʝ ʙʽʨ ʵʧʠʟʦʜʳʥ 

ʙʝʡʥʝʣʝʡʪʽʥ ʝʨʝʢʰʝ ʙʘʷʥʜʘʤʘʣʳץ ʤᴅʪʽʥ ʤʦʜʝʣʽ. ʄײʥʜʘʡ ʢᴇʨʥʝʢʽʣʽʢ ʙʘʷʥʜʘʫ 

ʤᴅʪʽʥʥʽש ʞʘʣʧʳ ײץʨʳʣʳʤʳʥ ʢᴇʨʩʝʪʫʛʝ, ʦץʠסʘ ʤʝʥ ʦʥʳש ʜʘʤʫʳ, ʢʦʤʧʦʟʠʮʠʷ 

ʪʫʨʘʣʳ ʘʣסʘʰץʳ ʪװʩʽʥʽʢʪʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʶʞʝʪʪʽʢ 

ʩʫʨʝʪʪʝʨ ʙʘʣʘʣʘʨʜʳש ʪʝʢ ʩʠʧʘʪʪʘʫ סʘʥʘ ʝʤʝʩ, ʩʦʥʜʘʡ-ʘץ ʙʘʷʥʜʘʫ ʜʘסʜʳʣʘʨʳʥ 

ʜʘʤʳʪʫסʘ ץʳʟʤʝʪ ʝʪʝʜʽ. ʉʫʨʝʪʪʽ ʩʠʧʘʪʪʘʫ ʢʝʟʽʥʜʝ ʙʘʣʘʣʘʨ ᴇʟ ץʘʙʳʣʜʘʫʳʥʘ 

ʩײʡʝʥʝʜʽ. ɸʣ ʙʘʷʥʜʘʫʜʳ ײץʨʫ װʰʽʥ ץʘʙʳʣʜʘʫʤʝʥ ץʘʪʘʨ ʙʘʣʘʣʘʨʜʳש 

ʰʳסʘʨʤʘʰʳʣʳץ ץʠʷʣʳ ʽʩʢʝ ץʦʩʳʣʘʜʳ, ʙײʣ ʦʣʘʨסʘ ʩʫʨʝʪʪʝ ʙʝʡʥʝʣʝʥʛʝʥ 

ʦץʠסʘʣʘʨʜʘʥ ʙײʨʳʥ ʞᴅʥʝ ʢʝʡʽʥ ʙʦʣסʘʥ ʪװʨʣʽ ʞʘסʜʘʡʣʘʨʜʳ ʦʡʣʘʧ ʪʘʙʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʘʣʘʣʘʨʜʳ ʩʶʞʝʪʪʽʢ ʩʫʨʝʪʪʝʨ ʩʝʨʠʷʩʳ ʙʦʡʳʥʰʘ ʙʘʷʥʜʘʤʘʣʳץ 

ᴅשʛʽʤʝʣʝʨ ײץʨʘʩʪʳʨʫסʘ װʡʨʝʪʫ ï ʙʘʣʘʣʘʨ װʰʽʥ ץʳʟʳץʪʳ ʪʘʧʩʳʨʤʘ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ, ᴇʡʪʢʝʥʽ 3-4 ʩʫʨʝʪ ʦץʠסʘʣʘʨʜʳש ʜʘʤʫʳʥ ʨʝʪʽʤʝʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ 

ʞʘסʜʘʡʜʘ ʙʘʣʘʣʘʨ ʩʫʨʝʪʪʝʨʜʽש ʤʘʟʤײʥʳʥ ñʢᴇʨʽʧò, ʦʣʘʨʜʳ ʜײʨʳʩ ʣʦʛʠʢʘʣʳץ 

ʨʝʪʧʝʥ ʦʨʥʘʣʘʩʪʳʨʫ ʞᴅʥʝ װʟʜʽʢʩʽʟ ᴅשʛʽʤʝ ײץʨʘʩʪʳʨʫ ץʘʙʽʣʝʪʪʝʨʽʥʝ ʠʝ ʢʝʨʝʢ 

ʙʦʣʫʳ ʢʝʨʝʢ. ɸʪʘʣסʘʥ ʜʘסʜʳʣʘʨ ʰʘʤʘʤʝʥ ʙʝʩ ʞʘʩץʘ ץʘʨʘʡ ץʘʣʳʧʪʘʩʘʜʳ.  

 

 
 
ʉʫʨʝʪ 1. ʅ.ʈʘʜʣʦʚʪʳϬ ñʈʘʩʩʢʘʟʳ ʚ ʢʘʨʪʠʥʢʘʭò ʘʪʪʳ ʩʶʞʝʪʪʽʢ ʩʫʨʝʪʪʝʨʽʥʽϬ ʙʽʨʽ. 

 

ʉʫʨʝʪʪʽ ʪʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ ʤʘʤʘʥ ʙʘʣʘʣʘʨʜʳש ʙʦʣʘʰʘץ ʙʘʷʥʜʘʫʣʘʨʳʥʘ 

 ʘʥסʳʪʪʘʣסʘ ʙʘסʪʘʨʳʥ ʘʨʪʪʳʨʫץʘʞʝʪʪʽ ʩᴇʟʜʝʨ ʤʝʥ ʩᴇʟ ʪʽʨʢʝʩʪʝʨʽʤʝʥ ʪʽʣ ʙʘʡʣʳץ

ʣʝʢʩʠʢʘʣʳץ ʞʘʪʪʳסʫʣʘʨ ʞװʨʛʽʟʝ ʘʣʘʜʳ. ʄʳʩʘʣʳ, ʩʫʨʝʪʪʝʛʽ ʢʝʡʽʧʢʝʨʣʝʨʛʝ 

ʩʠʥʦʥʠʤ ʩᴇʟʜʝʨ ʪʘשʜʘʫסʘ ʘʨʥʘʣסʘʥ ʞʘʪʪʳסʫ ʙʘʣʘʣʘʨʜʳש ᴅשʛʽʤʝʩʽʥʜʝ ʞʠʽ 

ʢʝʟʜʝʩʝʪʽʥ ï ñʦʣʘʨò, ñʦʣò ʩᴇʟʜʝʨʽʥ ץʘʡʪʘ-ץʘʡʪʘ ץʘʡʪʘʣʘʫʜʳש ʘʣʜʳʥ ʘʣʫʳʥʘ 

ʢᴇʤʝʢʪʝʩʝʜʽ. ñʆʨʤʘʥסʘ ʢʽʤ ʙʘʨʘ ʞʘʪʳʨ? ʆʣʘʨʜʳ ʙʘʩץʘʰʘ ץʘʣʘʡ ʘʪʘʫסʘ ʙʦʣʘʜʳ?ò 
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ï ʜʝʧ ʩײʨʘʡ ʦʪʳʨʳʧ, ʙʘʣʘʣʘʨʜʳ ʞʘʫʘʧ ʙʝʨʫʛʝ ʳʥʪʘʣʘʥʜʳʨʘʜʳ ʥʝʤʝʩʝ ᴇʟʽ ʙʘʩץʘ 

ʥײʩץʘʣʘʨ ײʩʳʥʘʜʳ: ʙʘʣʘʣʘʨ, ʜʦʩʪʘʨ, ץʳʟʜʘʨ ʤʝʥ ײʣʜʘʨ ʞᴅʥʝ ʪ.ʩ.ʩ.  

 ɹʘʣʘʣʘʨʜʳש ʙʘʡʣʘʥʳʩʪʳʨʳʧ ʩᴇʡʣʝʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫ ʞװʡʝʣʽ, ʢʝʟʝש-

ʢʝʟʝשʽʤʝʥ ʞᴅʥʝ ʥʘץʪʳ ʤʘץʩʘʪץʘ ʙʘסʳʪʪʣסʘʥ ʪװʨʜʝ ʞװʨʛʽʟʽʣʫʽ ʪʠʽʩ. ʉᴇʡʣʝʫ 

ʤᴅʜʝʥʠʝʪʽ ʤʝʥ ʬʦʥʝʤʘʪʠʢʘʣʳץ ץʘʙʳʣʜʘʫʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽ 

ʙʘʣʘʥʳש ʩᴇʡʣʝʫ ʜʝשʛʝʡʽʥʝ ץʘʨʘʡ ʪʘשʜʘʣʫʳ ʪʠʽʩ. ʄʘʤʘʥʜʘʨ ñץʘʨʘʧʘʡʳʤʥʘʥ 

ʢװʨʜʝʣʽʛʝò ʜʝʛʝʥ ʜʠʜʘʢʪʠʢʘʣʳץ ץʘסʠʜʘʥʳ ʩʘץʪʘʫʜʳ ײʤʳʪʧʘסʘʥʳ ʞᴇʥ. ʂᴇʤʝʢʰʽ 

ʢᴇʨʥʝʢʽʣʽʢʪʝʨ ï ʙʘʣʘʥʳץ שʘʙʳʣʜʘʫʳʥʘ ʞʝשʽʣ ᴅʨʽ ץʦʣʘʡʣʳ ʙʦʣʫʳ ʪʠʽʩ. 

ʄʘʪʝʨʠʘʣʜʳש ʵʤʦʮʠʷʣʳץ ʞʘסʳ ʜʘ ʞʘסʳʤʜʳ ʢᴇשʽʣ ʢװʡ ץʘʣʳʧʪʘʩʪʳʨʳʧ, 

ʙʘʣʘʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ, ʢװʡʟʝʣʽʩʪʽ ʘʟʘʡʪʫסʘ ʢᴇʤʝʢʪʝʩʫʽ ץʘʞʝʪ.  

ʆʩʳʣʘʡʰʘ, ʙʘʡʣʘʥʳʩʪʳʨʳʧ ʩᴇʡʣʝʫʜʽ ʪʠʽʤʜʽ ʜʘʤʳʪʫ ʝʨʝʩʝʢʪʝʨʜʽש ʙʘʣʘʤʝʥ 

ʜײʨʳʩ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʦʨʥʘʪʘ ʙʽʣʫʽ, ʦʥʳש ʞʝʢʝ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 

ʪʘʣʘʧʪʘʨʳʥ ʙʘʣʘʥʳש ʥʘץʪʳ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʩʘʡ װʡʣʝʩʪʽʨʫʽʥʝ ʞᴅʥʝ ʙʘʨ 

ʜʘסʜʳʣʘʨʳʥ ʥʝʛʽʟʛʝ ʘʣʘ ʦʪʳʨʳʧ ʦץʳʪʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ.  

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 

 

1 ʃʷʤʠʥʘ ɻ. ʋʯʠʤʩʷ ʛʦʚʦʨʠʪʴ ʠ ʦʙʱʘʪʴʩʷ // ɼʦʰʢʦʣʴʥʦʝ ʚʦʩʧʠʪʘʥʠʝ, 
2006. ï ˉ3. 

2 ʋʰʘʢʦʚʘ ʆ.ʉ., ʉʪʨʫʥʠʥʘ ɽ.ʄ. ʄʝʪʦʜʠʢʘ ʨʘʟʚʠʪʠʷ ʨʝʯʠ 

ʜʝʪʝʡʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ: ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʚʦʩʧʠʪʘʪʝʣʝʡ 

ʜʦʰʢʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ï ʄ.: ɻʫʤʘʥʠʪ. ʠʟʜ. ʎʝʥʪʨ ɺʃɸɼʆʉ, 

2004. ï 288 ʩ. 

3 ʉʦʢʦʣʦʚʘ ʉ.ɽ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʚʷʟʥʦʡ ʨʝʯʠ ʜʝʪʝʡ. ʆʙʫʯʝʥʠʝ 

ʨʘʩʩʢʘʟʳʚʘʥʠʶ // ɼʦʰʢʦʣʴʥʘʷ ʧʝʜʘʛʦʛʠʢʘ, 2014. ï ˉ3. 
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ʉ.ʂ. ɸʭʪʘʥʦʚʘ 
ʇ.Ϥ.ʢ., ʜʦʮʝʥʪ, ʃ.ʅ. ɻʫʤʠʣʝʚ ʘʪʳʥʜʘϤʳ ɽʫʨʘʟʠʷ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ Ϩ. 

ɸ. ɿʘʨʭʫʤʘʨ 
ʄʘʛʠʩʪʨʘʥʪ, ʃ.ʅ. ɻʫʤʠʣʝʚ ʘʪʳʥʜʘϤʳ ɽʫʨʘʟʠʷ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ Ϩ. 

 

 

ɹװʛʽʥʛʽ סʘʣʘʤʜʘʥסʘʥ ʙʽʣʽʤ ʙʝʨʫ ʢʝשʽʩʪʽʛʽʥʜʝ ʰʝʪʝʣʜʽʢ ʩʪʫʜʝʥʪʪʝʨʜʽש ʞʘשʘ 

ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʤᴅʜʝʥʠ ʦʨʪʘסʘ ʙʝʡʽʤʜʝʣʫʽ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝʛʝ 

ʘʡʥʘʣʜʳ. ɾʘשʘ ʦʨʪʘסʘ ʢʽʨʛʝʥ ʩʪʫʜʝʥʪʪʝʨ װʰʽʥ ʘʢʘʜʝʤʠʷʣʳץ ʤʽʥʜʝʪʪʝʨʜʽ ʦʨʳʥʜʘʫ 

 ʣײʘʞʝʪ. ɹץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʜʘ ץʘʥʘ ʝʤʝʩ, ᴅʣʝʫʤʝʪʪʽʢ, ʤᴅʜʝʥʠ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳס

ʤʘץʘʣʘʜʘ ʙʝʡʽʤʜʝʣʫ סײʳʤʳʥʳש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ ץʘʨʘʩʪʳʨʳʣʳʧ, ᴅʣʝʫʤʝʪʪʽʢ 

ʞᴅʥʝ ʤᴅʜʝʥʠ ʙʝʡʽʤʜʝʣʫʜʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʪʘʣʜʘʥʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʰʝʪʝʣʜʽʢ 

ʩʪʫʜʝʥʪʪʝʨʜʽש ʪʽʣʜʽʢ ײץʟʳʨʝʪʪʽʣʽʢ, ᴅʣʝʫʤʝʪʪʽʢ ץʦʣʜʘʫ, ʤᴅʜʝʥʠ ץʘʰʳץʪʳץ ʞᴅʥʝ 

ʘʨʘʣʘʩʫ ʜʝשʛʝʡʽ ʘʨץʳʣʳ ʙʝʡʽʤʜʝʣʫ ʞʦʣʜʘʨʳ ʟʝʨʪʪʝʣʝʜʽ. ɾװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫʣʘʨ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʪʘʙʳʩʪʳ ʙʝʡʽʤʜʝʣʫ ʩʪʫʜʝʥʪʪʝʨʜʽש ʘʢʘʜʝʤʠʷʣʳץ ʞʝʪʽʩʪʽʛʽ ʤʝʥ 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ᴅʣ-ʘʫץʘʪʳʥʳש ʥʝʛʽʟʽʥ ײץʨʘʡʜʳ, ʘʣ ʙʝʡʽʤʜʝʣʫʜʽש ʢʝʰʽʛʫʽ ʦץʫסʘ 

ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʠʥʪʝʛʨʘʮʠʷסʘ ʢʝʨʽ ᴅʩʝʨ ʝʪʽʧ, ʩʪʫʜʝʥʪʪʽש ʞʘשʘ ʦʨʪʘסʘ ʪʠʽʤʜʽ 

ʢʽʨʽʛʫʽʥ ץʠʳʥʜʘʪʘʜʳ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʰʝʪʝʣʜʽʢ ʩʪʫʜʝʥʪʪʝʨ, ʙʝʡʽʤʜʝʣʫ, ᴅʣʝʫʤʝʪʪʽʢ ʙʝʡʽʤʜʝʣʫ, 

ʤᴅʜʝʥʠ ʙʝʡʽʤʜʝʣʫ, ʞʦסʘʨסʳ ʙʽʣʽʤ, ʭʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝ. 

 

 

ʂʽʨʽʩʧʝ.  

ʍʘʣʳץʘʨʘʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʘסʳʤʜʘʨʳʥʳש ʞʦסʘʨʳʣʘʫʳ ʰʝʪʝʣʜʽʢ ʩʪʫʜʝʥʪʪʝʨ 

 ʪʘʨʜʳ ʜʘץʠʳʥʜʳץ ʳʟʜʳשʘʪʘʨ ʤʘץ ʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥס ʤʢʽʥʜʽʢʪʝʨװʘ ʤשʰʽʥ ʞʘװ

ʘʣʳʧ ʢʝʣʝʜʽ. ʉʪʫʜʝʥʪʪʝʨ ᴇʟ ʝʣʽʥʝʥ ʪʳʩ ʦʨʪʘʜʘ ᴇʤʽʨ ʩװʨʽʧ, ʦץʫ ʤʽʥʜʝʪʪʝʨʽʥ 

ʦʨʳʥʜʘʫʤʝʥ ץʘʪʘʨ, ʞʘשʘ ʤᴅʜʝʥʠ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʪʘʣʘʧʪʘʨסʘ ʜʘ ʞʘʫʘʧ ʙʝʨʫʽ ʪʠʽʩ. 

ʊʝʢ ʘʢʘʜʝʤʠʷʣʳץ ʘʜʘʧʪʘʮʠʷ ʝʤʝʩ, ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʤᴅʜʝʥʠ ʙʝʡʽʤʜʝʣʫ ʜʝ ʦʣʘʨʜʳש 

ʞʝʪʽʩʪʽʛʽʥʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. 

Berry (1997) ʙʝʡʽʤʜʝʣʫʜʽ ʞʘשʘ ʤᴅʜʝʥʠ ʦʨʪʘסʘ ʢʽʨʽʩʫ ʢʝʟʽʥʜʝ ʠʥʜʠʚʠʜʪʽש 

ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ ײʰʳʨʘʫʳ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʡʜʳ [1]. 

Ward ʤʝʥ Kennedy (1999) ʙʦʣʩʘ, ᴅʣʝʫʤʝʪʪʽʢ ʤᴅʜʝʥʠ ʙʝʡʽʤʜʝʣʫʜʽ ʞʘשʘ ʦʨʪʘʜʘסʳ 

ʢװʥʜʝʣʽʢʪʽ ʤʽʥʜʝʪʪʝʨʜʽ ʦʨʳʥʜʘʫ ץʘʙʽʣʝʪʽ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʡʜʳ, ʦʥʜʘ ʪʽʣʜʽʢ 

 ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨ ʙʦʣʳʧ ץʪʳץʘʰʳץ ʦʣʜʘʫ ʞᴅʥʝ ʤᴅʜʝʥʠץ ʟʳʨʝʪʪʽʣʽʢ, ᴅʣʝʫʤʝʪʪʽʢײץ

ʪʘʙʳʣʘʜʳ [2]. ʆʩʳ ʪײʨסʳʜʘ, ʰʝʪʝʣʜʽʢ ʩʪʫʜʝʥʪʪʝʨʜʽש ʙʝʡʽʤʜʝʣʫ װʜʝʨʽʩʽʥ ʟʝʨʪʪʝʫ 
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ʘʢʘʜʝʤʠʷʣʳץ ʞʝʪʽʩʪʽʢ ʧʝʥ ʧʩʠʭʦʣʦʛʠʷʣʳץ ᴅʣ-ʘʫץʘʪʪʳ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʳש ʩʪʨʘʪʝʛʠʷʩʳʥ ʞʝʪʽʣʜʽʨʫ װʰʽʥ ʤʘשʳʟʜʳ. 

ʂʽʨʽʩʧʝʜʝ ʘʪʘʧ ᴇʪʽʣʛʝʥʜʝʡ, ʙʝʡʽʤʜʝʣʫ ʧʨʦʮʝʩʽʥ ʪʝʨʝש ʪװʩʽʥʫ װʰʽʥ 

ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨ ʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʤᴅʜʝʥʠ ʢʦʥʪʝʢʩʪʪʽ ץʘʨʘʩʪʳʨʫ ץʘʞʝʪ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʝʡʽʤʜʝʣʫʜʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʥʘץʪʳ ʤʳʩʘʣʜʘʨ ʤʝʥ ʟʝʨʪʪʝʫʣʝʨ 

ʘʨץʳʣʳ ʢᴇʨʩʝʪʽʣʝʜʽ. 

ɹʝʡʽʤʜʝʣʫ ʤᴅʩʝʣʝʩʽ ʪײʣסʘʥʳש ʞʘשʘ ʦʨʪʘסʘ ʢʽʨʫ ʢʝʟʽʥʜʝʛʽ 

ᴅʣʝʫʤʝʪʪʽʢ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʤᴅʜʝʥʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷʩʳʥ ʩʠʧʘʪʪʘʡʪʳʥ 

ʢװʨʜʝʣʽ ײץʙʳʣʳʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. נʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝ ʙʝʡʽʤʜʝʣʫ ʪʝʢ ʩʳʨʪץʳ 

ʦʨʪʘʥʳש ʪʘʣʘʧʪʘʨʳʥʘ ʠʢʝʤʜʝʣʫ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʠʥʜʠʚʠʜʪʽש ᴇʟ ʽʰʢʽ ᴅʣʝʫʝʪʽʥ 

ʞʘשʘ ʦʨʪʘ ʞʘסʜʘʡʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʫ ץʘʙʽʣʝʪʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ [6]. 

Berry (1997) ʘʢʢʫʣʴʪʫʨʘʮʠʷʣʳץ ʤʦʜʝʣʴʜʝ ʙʝʡʽʤʜʝʣʫ װʜʝʨʽʩʽʥ ʪײʣסʘʥʳש 

ʤᴅʜʝʥʠ ʪʘשʜʘʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ. ʀʥʪʝʛʨʘʮʠʷ ʝש ʦשʪʘʡʣʳ 

ʤʦʜʝʣʴ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʩʘ, ʘʩʩʠʤʠʣʷʮʠʷ ʤʝʥ ʩʝʧʘʨʘʮʠʷ ʩʪʫʜʝʥʪʪʽש ʞʘשʘ 

ʦʨʪʘʜʘ ʪʦʣʳץ ᴅʣʝʫʤʝʪʪʝʥʫʽʥʝ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʜʽ [1]. Ward ʧʝʥ Kennedy (1999) 

ʝשʙʝʢʪʝʨʽʥʜʝ ʙʝʡʽʤʜʝʣʫ ᴅʣʝʫʤʝʪʪʽʢ ʤᴅʜʝʥʠ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʘʩʧʝʢʪʽʣʝʨ 

ʘʨץʳʣʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ [2]. 

ʉʦʥʜʘʡ-ʘץ, Kim (2001) çCross Cultural Adaptation Theoryè ʝשʙʝʛʽʥʜʝ 

ʙʝʡʽʤʜʝʣʫʜʽ װʟʜʽʢʩʽʟ ʜʘʤʫ ʤʝʥ ᴇʟʽʥ-ᴇʟʽ ʨʝʪʪʝʫ װʜʝʨʽʩʽ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʧ, ʦʥʳ 

ʩʪʨʝʩʩïʙʝʡʽʤʜʝʣʫïᴇʩʫ ʮʠʢʣʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ. ʗסʥʠ, ʰʝʪʝʣʜʽʢ ʩʪʫʜʝʥʪʪʽש 

ᴅʨʙʽʨ ץʠʳʥʜʳץʪʳ ʝשʩʝʨʫʽ ʦʥʳש ʤᴅʜʝʥʠ ʞᴅʥʝ ʪײʣסʘʣʳץ ᴇʩʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ [7]. 

 ʳʤʳסײ ʘʟʽʨʛʽ ʟʝʨʪʪʝʫʣʝʨʜʝ ʤᴅʜʝʥʠ ʠʥʪʝʣʣʝʢʪ (Cultural Intelligence ï CQ)פ

ʝʨʝʢʰʝ ʤᴅʥʛʝ ʠʝ. Ang ʞᴅʥʝ Van Dyne (2015) ʤᴅʜʝʥʠ ʠʥʪʝʣʣʝʢʪʪʽש ʢʦʛʥʠʪʠʚʪʽ, 

ʤʦʪʠʚʘʮʠʷʣʳץ ʞᴅʥʝ ʤʽʥʝʟ-ײץʣʳץʪʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʰʝʪʝʣʜʽʢ ʩʪʫʜʝʥʪʪʝʨʜʽש 

ʞʘשʘ ʦʨʪʘסʘ ʙʝʡʽʤʜʝʣʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʛʝʥ [8]. ʆʩʳ ʪײʨסʳʜʘʥ 

ʘʣסʘʥʜʘ, ʙʝʡʽʤʜʝʣʫ ʪʝʢ ʩʳʨʪץʳ ʙʝʡʽʤʜʝʣʫ ʨʝʘʢʮʠʷʩʳ ʝʤʝʩ, ʪײʣסʘʥʳש 

ʤᴅʜʝʥʠʝʪʘʨʘʣʳץ ᴇʟʘʨʘ ᴅʨʝʢʝʪ ץʘʙʽʣʝʪʽʥʽש ʠʥʜʠʢʘʪʦʨʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʪʝʦʨʠʷʣʳץ ʤʦʜʝʣʴʜʝʨ ʰʝʪʝʣʜʽʢ ʩʪʫʜʝʥʪʪʝʨʜʽש ʙʝʡʽʤʜʝʣʫʽʥ 

ʪʝʢ ʪʽʣʜʽʢ ʥʝʤʝʩʝ ᴅʣʝʫʤʝʪʪʽʢ ʬʘʢʪʦʨʣʘʨʤʝʥ ʰʝʢʪʝʤʝʡ, ʦʥʳ ʪײʣסʘʣʳץ ʜʘʤʫ, 

ʤᴅʜʝʥʠ ײץʥʜʳʣʳץʪʘʨ ʪʨʘʥʩʬʦʨʤʘʮʠʷʩʳ ʞᴅʥʝ ʢʦʛʥʠʪʠʚʪʽʢ ʠʢʝʤʜʽʣʽʢ ʪײʨסʳʩʳʥʘʥ 

ʢʝʰʝʥʜʽ ץʘʨʘʩʪʳʨʫ ץʘʞʝʪʪʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʐʝʪʝʣʜʽʢ ʩʪʫʜʝʥʪʪʝʨʜʽש ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʤᴅʜʝʥʠ ʙʝʡʽʤʜʝʣʫʽ ʢᴇʧץʘʙʘʪʪʳ 

 ʦʣʜʘʫ ʞᴅʥʝץ ʟʳʨʝʪʪʽʣʽʢ, ᴅʣʝʫʤʝʪʪʽʢײץ ʙʳʣʳʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʦʣ ʪʽʣʜʽʢײץ

ʤᴅʜʝʥʠ ʘʡʳʨʤʘʰʳʣʳץ ʩʠʷץʪʳ ʬʘʢʪʦʨʣʘʨʜʳש ᴇʟʘʨʘ ʳץʧʘʣʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ [4], 

[5]. 

ɹʽʨʽʥʰʽʜʝʥ, ʪʽʣʜʽʢ ʦʨʪʘ ʤʝʥ ʢʦʤʤʫʥʠʢʘʮʠʷʥʳש ʝʨʝʢʰʝʣʽʛʽ ʤʘשʳʟʜʳ. ʊʽʣʜʽʢ 

ʙʘʨʴʝʨ ʩʪʫʜʝʥʪʪʽש ᴅʣʝʫʤʝʪʪʽʢ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫʳʥʘ, ʘʢʘʜʝʤʠʷʣʳץ ץʘʪʳʩʫʳʥʘ 

ʞᴅʥʝ ᴇʟʽʥ-ᴇʟʽ ʢᴇʨʩʝʪʫʽʥʝ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʜʽ. Anderson (2022) ʟʝʨʪʪʝʫʽʥʜʝ ʪʽʣʜʽʢ 

 ʛʝʡʽ ʘʨʘʩʳʥʜʘ ʪʽʢʝʣʝʡ ʢʦʨʨʝʣʷʮʠʷשʟʳʨʝʪʪʽʣʽʢ ʧʝʥ ʤᴅʜʝʥʠ ʙʝʡʽʤʜʝʣʫ ʜʝײץ

ʙʘʡץʘʣסʘʥ: ʘסʳʣʰʳʥ ʪʽʣʽʥ ʝʨʢʽʥ ʤʝשʛʝʨʛʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ʘʢʘʜʝʤʠʷʣʳץ ʞᴅʥʝ 

ᴅʣʝʫʤʝʪʪʽʢ ʠʥʪʝʛʨʘʮʠʷʩʳ ʝʜᴅʫʽʨ ʞʦסʘʨʳ [6]. 

ɽʢʽʥʰʽʜʝʥ, ᴅʣʝʫʤʝʪʪʽʢ ץʦʣʜʘʫ ʤʝʥ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʢʣʠʤʘʪ ʙʝʡʽʤʜʝʣʫ 

ʧʨʦʮʝʩʽʥʽש ʰʝʰʫʰʽ ʢʦʤʧʦʥʝʥʪʽ. ʋʥʠʚʝʨʩʠʪʝʪ ʪʘʨʘʧʳʥʘʥ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ 

ʤʝʥʪʦʨʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ, ʩʪʫʜʝʥʪʪʽʢ ץʘʫʳʤʜʘʩʪʳץʪʘʨ ʞᴅʥʝ ʤᴅʜʝʥʠ ʘʣʤʘʩʫ 
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ʢʣʫʙʪʘʨʳ ʩʪʫʜʝʥʪʪʽש ʞʘשʘ ʦʨʪʘʜʘ ᴇʟʽʥ ץʘʫʽʧʩʽʟ ʞᴅʥʝ ץʘʙʳʣʜʘʥסʘʥ ʩʝʟʽʥʫʽʥʝ 

ʞʘסʜʘʡ ʞʘʩʘʡʜʳ [7]. ᴄʣʝʫʤʝʪʪʽʢ ʙʘʡʣʘʥʳʩʪʘʨʜʳש ʙʦʣʤʘʫʳ ʢʝʨʽʩʽʥʰʝ 

ʦץʰʘʫʣʘʥʫסʘ, ʤᴅʜʝʥʠ ʰʦʢ ʧʝʥ ʘʢʘʜʝʤʠʷʣʳץ ʤʦʪʠʚʘʮʠʷʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʫʽ 

ʤװʤʢʽʥ. 

 ʪʘʨץʘʡʳʨʤʘʰʳʣʳ ץʪʳץʥʜʳʣʳײץ ʧʝʥ ץʪʳץʘʰʳץ ʰʽʥʰʽʜʝʥ, ʤᴅʜʝʥʠת

ʩʪʫʜʝʥʪʪʽש ʙʝʡʽʤʜʝʣʫʽʥ ʢװʨʜʝʣʝʥʜʽʨʝʜʽ. ʍʦʬʩʪʝʜʝ ʤᴅʜʝʥʠ ᴇʣʰʝʤʜʝʨ ʪʝʦʨʠʷʩʳʥʘ 

ʩᴅʡʢʝʩ, ײʞʳʤʰʳʣʜʳץ ʧʝʥ ʜʘʨʘʰʳʣʜʳץ, ʙʠʣʽʢ ʘʨʘץʘʰʳץʪʳסʳ ʞᴅʥʝ 

ʙʝʣʛʽʩʽʟʜʽʢʪʝʥ ץʘʰʫ ʜʝשʛʝʡʽ ᴅʨ ʝʣʜʝ ᴅʨʪװʨʣʽ, ʩʦʥʜʳץʪʘʥ ʩʪʫʜʝʥʪ ץʘʙʳʣʜʘʫʰʳ 

ʤᴅʜʝʥʠʝʪʪʽש ʥʦʨʤʘʣʘʨʳʥʘ ʙʽʨʪʽʥʜʝʧ ʠʢʝʤʜʝʣʫʽ ץʘʞʝʪ [8]. ɹײʣ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ 

ʪʘʤʘץʪʘʥʫ, ʦץʫ ᴅʜʽʩʪʝʨʽ, ʫʘץʳʪץʘ ʢᴇʟץʘʨʘʩ ʞᴅʥʝ ʛʝʥʜʝʨʣʽʢ ʨᴇʣʜʝʨ ʩʠʷץʪʳ 

ʩʘʣʘʣʘʨʜʘ ʘʥʳץ ʙʘʡץʘʣʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʩʪʫʜʝʥʪʪʽש ʠʥʪʝʨʘʢʮʠʷʣʳץ ץʘʪʳʩʫ ʜʝשʛʝʡʽ ï ʞʝʨʛʽʣʽʢʪʽ 

ʩʪʫʜʝʥʪʪʝʨʤʝʥ ʘʨʘʣʘʩʫ, ʚʦʣʦʥʪʝʨʣʽʢ ʥʝʤʝʩʝ ʤᴅʜʝʥʠ ʽʩ-ʰʘʨʘʣʘʨסʘ ץʘʪʳʩʫ ï 

ʙʝʡʽʤʜʝʣʫʜʽש ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ [5]. ɹʝʣʩʝʥʜʽ ץʘʪʳʩʫ ᴅʣʝʫʤʝʪʪʽʢ 

ʞᴅʥʝ ʤᴅʜʝʥʠ ʢʘʧʠʪʘʣʜʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʜʘʥ ʰʳסʘʪʳʥ 

-ʦʨʳʪʳʥʜʳ: ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʤᴅʜʝʥʠ ʙʝʡʽʤʜʝʣʫ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ʙʽʨʽʥץ

ʙʽʨʽ ʪʦʣʳץʪʳʨʘʪʳʥ ʝʢʽ ʧʨʦʮʝʩʩ. ʊʠʽʤʜʽ ʙʝʡʽʤʜʝʣʫ ʩʪʫʜʝʥʪʪʽש ʵʤʦʮʠʦʥʘʣʜʳץ 

ʪײʨʘץʪʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ, ʘʢʘʜʝʤʠʷʣʳץ ʥᴅʪʠʞʝʣʝʨʽʥ ʘʨʪʪʳʨʘʜʳ, ʘʣ 

ʤᴅʜʝʥʠʝʪʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝ ʪײʣסʘʥʳש ʢᴅʩʽʙʠ ʞᴅʥʝ ʞʝʢʝ ᴇʩʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. 

 .ʦʨʳʪʳʥʜʳפ

ʐʝʪʝʣʜʽʢ ʩʪʫʜʝʥʪʪʝʨʜʽש ʞʘשʘ ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʤᴅʜʝʥʠ ʦʨʪʘסʘ 

ʙʝʡʽʤʜʝʣʫʽ ץʘʟʽʨʛʽ ʭʘʣʳץʘʨʘʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש ʤʘשʳʟʜʳ ʘʩʧʝʢʪʽʩʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɹʝʡʽʤʜʝʣʫ ʪʝʢ ʘʢʘʜʝʤʠʷʣʳץ ʪʘʣʘʧʪʘʨʜʳ ʦʨʳʥʜʘʫ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ 

ʞʝʢʝ ʪײʣסʘʥʳש ᴅʣʝʫʤʝʪʪʽʢ, ʤᴅʜʝʥʠ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ᴅʣʝʫʝʪʽʥ ʪʦʣʳץ 

ʢᴇʨʩʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʢᴇʧץʘʙʘʪʪʳ ʧʨʦʮʝʩʩ ʝʢʝʥʽʥ ʘʥʳץʪʘʫ ץʘʞʝʪ. 

ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʪʘʙʳʩʪʳ ʙʝʡʽʤʜʝʣʫ ʩʪʫʜʝʥʪʪʽש ʞʝʢʝ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ, 

ʤᴅʜʝʥʠ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʢʦʥʪʝʢʩʪʧʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ʊײʣסʘʣʳץ ʬʘʢʪʦʨʣʘʨ, 

ʤᴅʜʝʥʠʝʪʘʨʘʣʳץ ʜʘסʜʳʣʘʨ, ᴅʣʝʫʤʝʪʪʽʢ ץʦʣʜʘʫ ʤʝʥ ʪʽʣʜʽʢ ײץʟʳʨʝʪʪʽʣʽʢ ʙʽʨ-ʙʽʨʽʤʝʥ 

ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʽʧ, ʩʪʫʜʝʥʪʪʽש ʞʘשʘ ʦʨʪʘʜʘ ᴇʟʽʥ ץʘʫʽʧʩʽʟ, ʩʝʥʽʤʜʽ ʞᴅʥʝ ʪʠʽʤʜʽ 

ʩʝʟʽʥʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. 

ᴄʣʝʫʤʝʪʪʽʢ ʙʝʡʽʤʜʝʣʫ ʩʪʫʜʝʥʪʪʽש ʞʘשʘ ʦʨʪʘʜʘסʳ ץʘʪʳʥʘʩʪʘʨʳʥ, ʪʦʧʪʳץ 

ʠʥʪʝʛʨʘʮʠʷʩʳʥ, ʤᴅʜʝʥʠ ʘʡʳʨʤʘʰʳʣʳץʪʘʨסʘ ʠʢʝʤʜʝʣʫ ץʘʙʽʣʝʪʽʥ ץʘʤʪʠʜʳ. 

ʄᴅʜʝʥʠ ʙʝʡʽʤʜʝʣʫ ʙʦʣʩʘ, ʩʪʫʜʝʥʪʪʽש ʞʘשʘ ʤᴅʜʝʥʠ ײץʥʜʳʣʳץʪʘʨ ʤʝʥ ʥʦʨʤʘʣʘʨʜʳ 

 ʦʣʜʘʥʫʳʤʝʥץ ʩʽʥʫʽ ʤʝʥװʥʜʝʣʽʢʪʽ ʪᴅʞʽʨʠʙʝʛʝ ᴅʩʝʨʽʥ ʪװʢ שʘʙʳʣʜʘʫʳ, ʦʣʘʨʜʳץ

ʘʥʳץʪʘʣʘʜʳ. ɹײʣ ʝʢʽ ʘʩʧʝʢʪʽʥʽש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ ʩʪʫʜʝʥʪʪʽש ʘʢʘʜʝʤʠʷʣʳץ 

ʞʝʪʽʩʪʽʛʽʥʝ סʘʥʘ ʝʤʝʩ, ʧʩʠʭʦʣʦʛʠʷʣʳץ ᴅʣ-ʘʫץʘʪʳ ʤʝʥ ʞʘʣʧʳ ᴇʤʽʨ ʩʘʧʘʩʳʥʘ 

ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʝʡʽʤʜʝʣʫ װʜʝʨʽʩʽ ʩʪʘʪʠʢʘʣʳץ ʝʤʝʩ, ʦʣ ʜʠʥʘʤʠʢʘʣʳץ 

ʧʨʦʮʝʩʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʪʫʜʝʥʪ ʞʘשʘ ʦʨʪʘסʘ ʢʽʨʛʝʥ ʩᴅʪʪʝʥ ʙʘʩʪʘʧ ʞʝʢʝ 

ʪᴅʞʽʨʠʙʝ ʞʠʥʘץʪʘʧ, ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨ ʤʝʥ ʤᴅʜʝʥʠ ʪᴅʞʽʨʠʙʝʣʝʨ ʘʨץʳʣʳ ᴇʟ 

ʙʝʡʽʤʜʝʣʫ ʩʪʨʘʪʝʛʠʷʩʳʥ ʜʘʤʳʪʘʜʳ. ʆʩʳ ʪײʨסʳʜʘʥ ʙʝʡʽʤʜʝʣʫ ï ʩʪʫʜʝʥʪʪʽש ʞʝʢʝ 

ʜʘʤʫ װʜʝʨʽʩʽʥʽש, ʤᴅʜʝʥʠʝʪʘʨʘʣʳץ ʢʦʤʤʫʥʠʢʘʮʠʷ ץʘʙʽʣʝʪʪʝʨʽʥʽש ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ 

ʠʥʪʝʛʨʘʮʠʷʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 
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ɾʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳ װʰʽʥ ʙײʣ ʧʨʦʮʝʩʢʝ ץʦʣʜʘʫ ʢᴇʨʩʝʪʫ ʩʪʨʘʪʝʛʠʷʣʳץ 

ʤᴅʥʛʝ ʠʝ. ɸʜʘʧʪʘʮʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ײʡʳʤʜʘʩʪʳʨʫ, ʪʽʣʜʽʢ ʞᴅʥʝ ʤᴅʜʝʥʠ 

ʪʨʝʥʠʥʛʪʝʨ, ᴅʣʝʫʤʝʪʪʽʢ ץʦʣʜʘʫ ʞװʡʝʩʽʥ ײץʨʫ ʘʨץʳʣʳ ʩʪʫʜʝʥʪʪʝʨʛʝ ʞʘשʘ ʦʨʪʘסʘ 

ʝʥʫʽʥ ʞʝשʽʣʜʝʪʫ ʤװʤʢʽʥʜʽʛʽ ʙʝʨʽʣʝʜʽ. ɹײʣ ʪʝʢ ʩʪʫʜʝʥʪʪʽש ʞʝʢʝ ʜʘʤʫʳʥʘ סʘʥʘ ʝʤʝʩ, 

ʫʥʠʚʝʨʩʠʪʝʪʪʽש ʭʘʣʳץʘʨʘʣʳץ ʙʝʜʝʣʽʥ ʘʨʪʪʳʨʫסʘ, ʤᴅʜʝʥʠ ᴅʨʪװʨʣʽʣʽʢʪʽ ʪʠʽʤʜʽ 

ʙʘʩץʘʨʫסʘ ʞᴅʥʝ ʞʘʣʧʳ ʦץʫ ʧʨʦʮʝʩʽʥ ʞʝʪʽʣʜʽʨʫʛʝ ʳץʧʘʣ ʝʪʝʜʽ. 

ʉʦשʳʥʜʘ, ʰʝʪʝʣʜʽʢ ʩʪʫʜʝʥʪʪʝʨʜʽש ʙʝʡʽʤʜʝʣʫʽʥ ʟʝʨʪʪʝʫ ʭʘʣʳץʘʨʘʣʳץ ʙʽʣʽʤ 

ʙʝʨʫ ʩʘʷʩʘʪʳʥʜʘ, ʘʢʘʜʝʤʠʷʣʳץ ʞʦʩʧʘʨʣʘʫʜʘ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʠʥʪʝʛʨʘʮʠʷ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ײץʨʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʊʘʙʳʩʪʳ ʙʝʡʽʤʜʝʣʫ ʩʪʫʜʝʥʪʪʽש 

ʦץʫ ʞʝʪʽʩʪʽʛʽʥ ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʥʳש ʤᴅʜʝʥʠ ʘʰʳץʪʳסʳʥ, ᴅʣʝʫʤʝʪʪʽʢ 

ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳʣʳסʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ɹײʣ 

ʞʘסʜʘʡ ʞʦסʘʨʳ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʽש ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘץʩʘʪʪʘʨʳ ʤʝʥ 

ʩʪʫʜʝʥʪʪʽש ʞʝʢʝ ᴇʩʫʽʥʽש ʪʦסʳʩʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʪʫסʳʟʘʜʳ. 
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This study presents a comprehensive technological and methodological 

framework for vibroacoustic monitoring and diagnostic assessment of building 

structures. The research investigates the physical principles of structural vibration and 

acoustic response, develops mathematical models of wave propagation in construction 

materials, and identifies key diagnostic parameters that are highly sensitive to early-

stage defects. A systematic methodology for data acquisition is proposed, including 

sensor selection criteria, measurement procedures, calibration techniques, and 

algorithms for processing and interpreting vibroacoustic signals. 

Experimental studies were conducted on a monolithic reinforced concrete 

structural element under real operating conditions. Controlled scenarios, including the 

simulation of cracks, load variations, and near-resonant excitations, enabled the 

acquisition of representative vibroacoustic data. The recorded signals were analyzed 

using spectral, time-frequency, and statistical methods to reveal characteristic patterns 

and deviations indicative of structural anomalies. Comparative analysis with regulatory 

criteria and numerical models provided a reliable basis for diagnosing defects and 

evaluating the technical condition of the building element. 

The practical significance of the proposed methodology lies in its ability to 

detect subtle structural changes at an early stage, improve the reliability of engineering 

decisions, and support the transition from periodic inspections to continuous 

monitoring. The integration of vibroacoustic data with digital platforms and BIM 

environments enhances the visibility of structural performance and facilitates informed 

maintenance planning across the entire life cycle of a building. 

The findings demonstrate significant potential for further development, 

particularly in the areas of artificial-intelligence-based diagnostics, creation of digital 

twins, and real-time online monitoring systems. These directions open new 
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opportunities for predictive maintenance, automated defect recognition, and advanced 

structural health monitoring of modern buildings and critical infrastructure. 

Key words: Vibroacoustic Monitoring, Structural Health Assessment, Signal 

Processing Algorithm, Reinforced Concrete Structures, Digital Twin Technologies. 

 

 

Introduction . 

In modern practice, enhancing the reliability and safety of buildings and civil 

engineering structures has become one of the key priorities of the construction industry. 

Increasing urban density, the growing complexity of architectural designs, and the 

introduction of new materials and technologies require the use of more accurate and 

responsive methods for assessing the technical condition of structural systems. 

Traditional approachesïsuch as visual inspection, conventional instrumental 

diagnostics, and periodic testingïoften fail to detect hidden defects in a timely manner 

and do not provide sufficient capability for predicting potential failure scenarios [1]. 

Against this background, vibroacoustic monitoring has emerged as one of the 

most promising techniques for structural assessment. This method is based on the 

registration of vibrations and acoustic signals generated by external loads or by internal 

processes occurring within construction materials. The vibroacoustic response of a 

structure contains essential information regarding its integrity, stiffness, the presence 

of cracks, delamination, and other hidden forms of damage that cannot be identified 

visually. 

The growing relevance of this technology is driven by several factors: 

1. Increasing requirements for operational safety of buildings and 

infrastructure. Continuous monitoring systems enable rapid detection of critical 

changes and help reduce the risk of structural failures. 

2. Active integration of digital technologies and the smart-building concept. 

Vibroacoustic sensors can be seamlessly incorporated into IoT platforms, BIM 

environments, and digital twin systems, enabling uninterrupted, real-time tracking of 

structural conditions. 

3. The need to monitor aging building stock. A significant portion of the 

constructed facilities in Kazakhstan and worldwide has been in service for many 

decades, and vibroacoustic techniques allow early detection of degradation processes. 

4. High sensitivity of the method to micro-defects. Even minor changes in 

stiffness, the emergence of localized damage, or variations in the stressïstrain state are 

immediately reflected in the vibration characteristics of structural elements. 
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Figure 1. Example of sensor installation and data receiving. 

 

Despite the wide use of classical diagnostic methods, their practical application 

under modern conditions demonstrates that they no longer fully meet the needs of a 

rapidly evolving construction industry. This is reflected in a number of systemic 

limitations that directly affect the accuracy and timeliness of structural condition 

assessment. 

Existing approaches to evaluating the condition of buildings and civil structuresï

such as visual inspection, periodic instrumental measurements, or localized non-

destructive testingïsuffer from a number of significant drawbacks that reduce their 

effectiveness in real operating environments [2]. 

First, most traditional methods rely on discrete observations, where inspections 

are performed only on a scheduled basis or in response to visible signs of damage. Such 

an approach does not allow continuous tracking of gradual structural changes and often 

results in missing the early stages of defect development. 

Second, these techniques are significantly constrained by the human factor: 

diagnostic quality depends on the inspectorôs experience, environmental conditions, 

accessibility of critical zones, and subjective interpretation of results. This limitation is 

particularly critical for tall, complex, or hard-to-reach structures. 

Third, existing diagnostic technologies primarily provide a localized assessment, 

targeting only specific elements of the structure. They fail to offer a holistic view of 

the building, including the interaction between structural components and the 

cumulative effect of operational loads on the system as a whole. 

Furthermore, many conventional methods require extensive preparation, 

equipment shutdown, or partial suspension of facility operation, which increases labor 

intensity and operational costs. For active buildings and infrastructure, such 

interruptions significantly reduce the practical applicability of traditional diagnostic 

approaches. 

An additional challenge is the insufficient sensitivity of many instrumental 

methods to small or hidden defects. Microcracks, early-stage corrosion, or localized 

material degradation often remain undetected until they evolve into critical damage. 
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Taken together, these limitations clearly demonstrate the need to modernize 

existing monitoring practices and complement them with new technologies capable of 

delivering higher accuracy, responsiveness, and continuity in assessing the condition 

of civil structures. 

These constraints highlight the necessity for a more comprehensive and 

systematic approach to structural condition assessment. This, in turn, underscores the 

critical role that structural reliability plays in ensuring the sustainable development of 

urban environments and the safety of the population. 

The reliability of buildings and infrastructure is a fundamental prerequisite for 

safe operation and directly affects the quality of life. Regardless of their functionï

residential, industrial, transportation, or publicïstructures must maintain stability, 

strength, and serviceability throughout their entire life cycle. Even minor deviations 

from these parameters can lead to economic losses, risks to human health, and erosion 

of confidence in engineering solutions. 

Contemporary operating environments impose increasingly stringent 

requirements on structural reliability. Continuous vibrational loads from 

transportation, mechanical systems, wind and temperature effects, as well as the natural 

aging of materials, gradually reduce the performance characteristics of structures. 

Therefore, timely assessment of their condition becomes not merely a technical task, 

but a critical element of public safety assurance [3]. 

 

 
 

Figure 2. Concept of the sensor monitoring. 

 

The importance of structural reliability becomes especially pronounced in 

conditions of active urbanization and increasing building density. In such 

environments, even localized damage to a single structure can trigger cascading 

consequences that affect adjacent buildings, utility networks, and transportation 
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infrastructure. This elevates the necessity for monitoring systems capable not only of 

detecting defects but also of predicting potential changes in load-bearing capacity [4]. 

In addition, the reliability of structures is closely linked to economic 

considerations. Repairing and restoring damaged facilities requires substantial 

financial resources, whereas timely monitoring and early detection of structural 

changes allow for significant cost optimization and extend the service life of buildings 

without major expenditures. 

Recognizing the central role of reliability and the need for accurate diagnostics 

makes it evident that existing tools must be supplemented with more advanced 

technologies. It is within this context that the research problem arisesïnamely, 

developing scientifically grounded approaches that enhance the effectiveness of 

structural condition assessment. 

The primary objective of this study is to develop a comprehensive set of 

technological and methodological solutions that enable accurate, efficient, and 

continuous evaluation of the technical condition of buildings and structures using 

vibroacoustic data. This objective includes the development of approaches aimed at 

increasing the informativeness of monitoring, minimizing the influence of subjective 

human factors, and ensuring early detection of changes in structural behavior. 

To achieve this objective, the study investigates the most significant parameters 

of the vibroacoustic response of buildings, identifies optimal methods for signal 

acquisition and processing, and develops procedures for interpreting these signals in 

order to detect hidden defects. Special attention is given to creating algorithms capable 

of integrating the collected data into a unified analytical system that is suitable for 

practical implementation in the construction industry. 

Moreover, the study evaluates the effectiveness of modern technological toolsï

including sensors, measurement systems, and digital platformsïand examines the 

feasibility of adapting these tools to the operating conditions of various types of 

structural systems. As a result, the research aims to develop a scientific and 

methodological foundation that enhances monitoring accuracy and supports the 

introduction of innovative solutions into structural assessment practice. 

Having defined the research aim and the key directions for technological and 

methodological advancements in vibroacoustic monitoring, it is essential to outline the 

outcomes that characterize the uniqueness and scientific value of this work. In this 

regard, the identification of scientific novelty and the contribution of the study to the 

field is of particular importance. 

The scientific novelty of the research lies in the development of an integrated 

approach to vibroacoustic monitoring of building structures, combining state-of-the-

art measurement technologies, advanced signal-processing techniques, and analytical 

models for structural assessment. The proposed solutions are aimed at obtaining more 

informative data on the behavior of construction materials under operational loads, 

thereby expanding the capabilities of existing diagnostic technologies. 

A notable element of novelty is the formulation of a methodology that interprets 

the vibroacoustic response of a structure not as an isolated phenomenon, but as part of 

a comprehensive dynamic system. This perspective enables more accurate detection of 
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hidden defects, early-stage damage, and variations in stiffness characteristics. 

Additional scientific value is provided by the development of algorithms for analyzing 

spectral and temporal parameters of vibration signals, tailored to the specific behavior 

of various types of building structures. 

The expected contribution of this study involves the creation of scientifically 

substantiated recommendations for improving the efficiency of structural monitoring. 

The results may be used in the development of new regulatory requirements, the 

enhancement of technical inspection systems, and the implementation of digital 

technologies for structural condition assessment. In practical terms, the proposed 

solutions improve diagnostic accuracy, reduce the operational costs of building 

maintenance, and ensure a higher level of safety within urban infrastructure. 

Furthermore, the study lays the theoretical foundation for the future development 

of intelligent monitoring systems capable of integrating vibroacoustic data with digital 

building models, machine learning tools, and predictive analytics. This opens new 

perspectives for managing the life cycle of structures and advancing the concept of 

smart engineering infrastructure. 

Review of literature and existing methods. 

International practice demonstrates that vibroacoustic monitoring systems 

constitute an important component of the Structural Health Monitoring (SHM) 

concept, which is widely used to assess the technical condition of engineering 

structures. In leading countries such as the United States, Japan, EU member states, 

South Korea, and China, SHM technologies have become a standard tool for evaluating 

the reliability of bridges, high-rise buildings, dams, stadiums, and other critical 

infrastructure facilities [5]. 

In the United States, vibroacoustic monitoring is actively employed in the 

operation of bridges and transport infrastructure. The national FHWA program 

provides for the installation of networks of high-sensitivity sensors that record changes 

in the vibration characteristics of structures under natural loads and external influences. 

These data are integrated into centralized analysis systems, enabling the prediction of 

defect development long before any visual signs of damage appear. 

In Japan, where structures are exposed to strong seismic effects, vibroacoustic 

methods are applied as part of comprehensive early warning systems. High-rise 

buildings, dense residential districts, and industrial complexes are equipped with 

sensors that allow the dynamic behavior of structures to be tracked following 

earthquakes, thereby determining the degree of damage and the need for evacuation or 

repair. 

European countries also demonstrate high standards of SHM implementation. In 

Italy, Germany, and the United Kingdom, vibroacoustic technologies are used for 

monitoring historical structures, tunnels, and sports facilities. The main emphasis is 

placed on long-term analysis of changes in structural integrity, which helps to preserve 

architectural heritage and ensure the safety of mass events. 

In China and South Korea, rapid development of smart infrastructure is 

observed, including networks of autonomous vibroacoustic sensors, IoT modules, 

wireless data transmission systems, and artificial intelligence components. Such 
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systems enable real-time monitoring and provide high diagnostic accuracy even for 

complex and large-scale structures. 

International experience shows that the successful implementation of 

vibroacoustic SHM is made possible by combining modern sensor technologies, 

advanced data-processing algorithms, and digital platforms. These solutions support 

efficient management of structural safety, extend service life, and reduce operational 

costs. As a result, a global trend is emerging toward a transition from episodic 

diagnostics to continuous, intelligent structural monitoring [6]. 

Global practice demonstrates the high potential of vibroacoustic technologies, 

and the diversity of applied approaches underlines the need for a comprehensive 

understanding of how a structural monitoring system is formed. In this context, 

particular attention is paid to the key methods and tools that form the core of modern 

monitoring technologies. 

Contemporary monitoring systems for building structures are based on a set of 

methods that enable the acquisition and analysis of data on structural behavior under 

various loads. One of the central elements is dynamic analysis, which considers the 

structure as an assembly of interconnected components responding to external and 

internal actions. Variations in natural frequencies, mode shapes, and amplitude 

characteristics serve as sensitive indicators of structural damage or changes in material 

stiffness [7]. 

A crucial role is also played by spectral analysis, which makes it possible to 

assess the frequency content of vibration signals. Based on the spectral characteristics, 

one can identify anomalies associated with local defects, delamination, loss of 

connectivity, or load redistribution. The application of modern algorithms, such as the 

Fast Fourier Transform and wavelet analysis, ensures high accuracy of data processing 

and allows subtle changes to be detected even under low vibration levels. 

A third important component of monitoring systems is the use of vibration 

sensors, which provide data acquisition with the required accuracy. Modern sensors 

are characterized by high sensitivity, low noise, and the capability for long-term 

autonomous operation. They are installed on key structural elementsïbeams, columns, 

floor slabs, foundation blocksïand record the dynamic response of the structure in real 

time or at predefined intervals. 

The integration of data obtained through dynamic analysis, spectral methods, 

and sensor measurements makes it possible to form a holistic picture of the structural 

condition. As a result, construction and operating organizations gain the ability to 

detect deviations from normal behavior at an early stage, forecast defect development, 

and make informed decisions on repair or strengthening based on objective data rather 

than visual judgement alone. 

The combined application of dynamic analysis, spectral methods, and data from 

vibration sensors provides a robust foundation for structural monitoring. However, to 

reveal internal processes that remain inaccessible even under detailed vibration studies, 

an additional highly informative method is employedïacoustic emission [8]. 

Acoustic emission (AE) technologies represent one of the most sensitive non-

destructive testing methods, capable of capturing microscopic processes occurring 
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within construction materials at the moment they arise. Unlike vibration-based 

methods, which analyze the response of a structure to external loads, acoustic emission 

detects energy released by local internal defects and damage mechanisms, making it 

particularly valuable for early warning of potential loss of structural capacity. 

The principle of AE monitoring is based on the registration of short, transient 

elastic waves generated by crack initiation, delamination, localized slip, and other 

structural transformations in concrete, steel, or composite elements. These impulses 

propagate through the material and are captured by high-sensitivity transducers, 

enabling not only the detection of a defectôs occurrence but also assessment of its 

intensity, nature, and potential risk. 

The acoustic emission method is widely applied in monitoring critical structural 

systems, including bridges, high-pressure vessels, long-span buildings, high-rise 

structures, and facilities subjected to cyclic loading. AE is especially effective for 

monolithic reinforced-concrete structures, where traditional diagnostic techniques 

often fail to detect micro-damage within deep material layers. 

One of the key advantages of the AE method is its ability to operate in real time, 

which makes it indispensable for continuous monitoring systems. Moreover, AE 

technology allows for the localization of the acoustic event source and the assessment 

of its temporal evolution, greatly facilitating decision-making regarding repair or 

preventive measures. 

Although acoustic emission technologies significantly expand the capabilities of 

structural diagnostics, they represent only one component of a comprehensive 

monitoring system. To assess the need for modern vibroacoustic solutions, it is 

essential to critically examine the traditional examination methods that still form the 

foundation of engineering practice. 

Traditional diagnostic methods for building structuresïvisual inspections, 

localized instrumental measurements, and periodic testingïhave long been considered 

adequate to ensure operational safety. However, with the advancement of the 

construction industry, increased architectural complexity, and higher reliability 

requirements, a number of fundamental limitations of these methods have become 

evident [9]. 

A major drawback is the limited informativeness of visual inspection. Surface 

examination can reveal only obvious defects, whereas deep cracks, internal damage, or 

changes in the physicalïmechanical properties of materials remain undetected until the 

damage reaches a critical stage. 

Another significant issue is the low inspection frequency. Because traditional 

assessments are performed according to a fixed schedule or when damage is suspected, 

they do not allow continuous tracking of structural changes. Under constant operational 

loads, such temporal gaps create the risk of missing early phases of deterioration. 

Traditional tools are also inherently localized: they capture the condition of only 

individual sections or elements, which does not provide a holistic understanding of the 

behavior of the structure as a whole. This limitation is especially critical for large 

structures, where the malfunction of a single component may affect adjacent sections. 
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The impact of human factors should not be underestimated. The results of visual 

and instrumental assessments often depend on the specialistôs experience, accessibility 

of structural zones, equipment quality, and subjective interpretation of data. This 

reduces repeatability and complicates the analysis of long-term structural behavior. 

Furthermore, many traditional diagnostic methods require temporary shutdowns, 

workspace preparation, or partial removal of finishing materials. These procedures 

increase inspection costs and may cause inconvenience to building occupants. 

Taken together, these limitations demonstrate that although traditional 

approaches remain important components of structural oversight, they no longer 

provide the necessary completeness and responsiveness of diagnostics. This reinforces 

the need for modern vibroacoustic and intelligent monitoring systems capable of 

continuous observation and in-depth analysis of the condition of building structures. 

Theoretical foundations of vibroacoustic control. 

The vibrational and acoustic behavior of building structures is governed by 

fundamental laws of mechanics and wave propagation that describe how materials 

respond to external and internal influences. When a structure is subjected to 

operational, dynamic, or impulsive loading, it begins to exhibit vibrational motion 

whose characteristics reflect its current technical condition. 

The foundation of the vibrational response lies in the phenomenon of natural 

oscillations. Every structural elementïwhether a beam, column, floor slab, or spatial 

systemïpossesses a set of natural frequencies and corresponding mode shapes. These 

parameters characterize the distribution of stiffness, mass, and connectivity among 

structural components. Even minor changes in material integrity, such as the 

appearance of a crack or a reduction in strength, cause shifts in natural frequencies and 

alterations in amplitude characteristics. This makes vibration an effective indicator of 

structural condition. 

The acoustic response is associated with the propagation of elastic waves within 

construction materials. When a localized event occursïsuch as an impact, microcrack 

formation, or stress redistributionïacoustic waves are generated within the material. 

These waves travel through the structure at a speed determined by its homogeneity and 

physicalïmechanical properties. Variations in wave velocity or waveform shape signal 

the presence of internal inhomogeneities or damage. 

An important physical aspect is damping, the structureôs ability to absorb and 

dissipate vibrational energy. The damping ratio depends on the material, geometry, and 

overall structural condition. Increased damping may indicate the development of 

delamination, deterioration of connections, or reduced stiffness, whereas decreased 

damping is often associated with loss of contact or discontinuities between structural 

components. 

Of particular significance are the processes of wave interaction with boundaries 

between structural elements. Waves undergo reflection, refraction, and interference as 

they pass through joints, regions of changing cross-section, or material heterogeneities. 

Analysis of these effects enables the localization of defect sources and the assessment 

of their magnitude. 
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While an understanding of the physical mechanisms of vibration and acoustic 

response provides a conceptual basis for signal interpretation, it is insufficient for 

quantitative assessment of structural condition. To relate measurable parameters to 

actual changes within the material, a rigorous mathematical framework describing 

wave behavior in construction media is required. 

Mathematical modeling of wave propagation plays a central role in the analysis 

of vibroacoustic processes, as it enables the description of structural behavior under 

various types of loading and facilitates the identification of deviations associated with 

defects and material discontinuities. The foundation of such models lies in differential 

equations that govern the dynamics of elastic media. 

The classical model applied to construction materials is the wave equation, 

which relates stress, strain, and wave propagation velocity. This equation allows the 

prediction of how acoustic signals travel through concrete, steel, brickwork, and 

composite systems, taking into account material properties such as density, elastic 

modulus, and Poissonôs ratio. 

When modeling multilayered or heterogeneous structures, anisotropic elasticity 

models are employed, since the mechanical properties of such systems depend on the 

direction of wave propagation. These models are essential for accounting for the 

behavior of precast reinforced concrete elements, sandwich panels, and advanced 

architectural composites. 

For evaluating the response of real structuresïwhere geometry is complex and 

material properties are spatially variableïnumerical methods such as the Finite Element 

Method (FEM) and the Finite Difference Method (FDM) are widely used. FEM enables 

the discretization of a structure into individual elements and allows simulation of wave 

propagation through regions with varying stiffness, cracks, voids, or inclusions. This 

approach provides high computational accuracy and is widely applied in the design of 

monitoring systems for complex infrastructure. 

A particularly important aspect of diagnostics is the analysis of wave dispersion, 

that is, the dependence of wave propagation velocity on frequency. Dispersion 

characteristics make it possible to identify changes in material structure, such as 

cracking, delamination, and weakened zones. Models account for surface, bulk, and 

guided wave effects, enhancing sensitivity to even minor defects. 

To further improve diagnostic precision, contemporary research increasingly 

employs wavefield inversion, which reconstructs the internal structure of the material 

based on measured acoustic or vibrational responses. These techniques rely on 

numerical optimization algorithms and enable early-stage defect detection by 

generating a detailed map of internal damage. 

While mathematical modeling provides a rigorous framework for predicting 

structural behavior, practical diagnostics rely on measurable characteristics of 

vibration and acoustic signals. To support accurate interpretation of monitoring data, it 

is essential to identify the key parameters most sensitive to changes in the condition of 

construction materials. 

Vibroacoustic analysis is based on the study of vibration parameters that 

characterize the dynamic behavior of building structures and enable the detection of 



Priority directions of science and education development 

194 

both large-scale and microscopic changes within their structural systems. Among the 

most informative characteristics are the frequency spectrum, amplitude indicators, 

resonance frequencies, and damping properties of the structure. 

The frequency spectrum represents the distribution of vibration energy across 

frequencies. Its structure makes it possible to identify anomalies associated with 

damage, loss of connectivity, or changes in element stiffness. Shifts in spectral peaks 

or the emergence of new harmonics often indicate the initiation of localized defects or 

changes in the operating conditions of the structure. Owing to its high sensitivity to 

structural alterations, spectral analysis forms the basis of most diagnostic algorithms. 

The vibration amplitude characterizes the intensity of the vibrational response 

and reflects the structureôs ability to react to external loads. Increases in amplitude 

within specific frequency ranges may signal stiffness reduction, crack development, or 

weakening of connections. Conversely, abnormally low amplitude values can indicate 

loss of contact surfaces or delamination of structural components. Amplitude analysis 

is particularly important when assessing mechanical integrity and the operational 

suitability of the structure. 

Resonance frequencies are among the most sensitive indicators of structural 

condition. Every structure possesses a unique set of natural frequencies that change 

whenever structural disturbances occur. Even microscale damage can produce 

relatively small, yet diagnostically meaningful, shifts in resonance frequencies. 

Comparing measured resonance values with baseline data allows early detection of 

degradation processes in load-bearing elements. 

Damping characterizes the ability of a material or structure to absorb and 

dissipate vibrational energy. This parameter is especially important for detecting 

hidden weakened zones, internal discontinuities, or degradation of interlayer bonds. 

Increased damping may indicate the presence of cracks or damage causing energy 

dissipation, while reduced damping often signifies loss of contact between elements or 

deterioration of fastenings. 

A comprehensive analysis of these parameters provides an objective 

representation of the structural condition and enables early detection of abnormalities. 

It is the combined use of spectral, amplitude, and resonance characteristics that ensures 

the high accuracy and reliability of vibroacoustic monitoring of building structures. 

Identifying the key vibroacoustic parameters forms the basis for diagnostics; 

however, the measured signals themselves require advanced mathematical 

transformations. In practical applications, the data are affected by various types of 

noise, irregularities, and complex structures, making effective signal processing a 

critical stage in the assessment of structural condition. 

The processing of vibroacoustic signals is a central component of diagnostics 

because it enables the conversion of raw measurements into informative indicators 

suitable for engineering interpretation. Among the numerous existing approaches, two 

of the most widely used and effective methods are the Fast Fourier Transform (FFT) 

and wavelet analysis, each offering distinct advantages and areas of application. 

The Fast Fourier Transform (FFT) is a classical tool for extracting the frequency 

content of a signal. This method decomposes a complex vibrational response into a set 
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of harmonic components and determines the frequency ranges in which the vibration 

energy is concentrated. The application of FFT provides high computational speed and 

analytical convenience, making it indispensable for real-time vibration monitoring. It 

is particularly effective for detecting changes in spectral characteristics associated with 

stiffness degradation, defect formation, or alterations in the structural operating 

conditions. 

However, FFT has a notable limitation: it treats all segments of the signal 

uniformly, which complicates the analysis of nonstationary processes that are typical 

for real building structures. In such cases, a method capable of capturing temporal 

variability in the signal is required. 

Such a tool is wavelet analysis, which represents vibroacoustic data 

simultaneously in the time and frequency domains. Unlike the Fourier transform, 

wavelets enable the localization of short-duration anomalies and the detection of 

phenomena that appear only within specific time intervals. This makes the method 

particularly valuable for analyzing transient dynamics, impulsive events, microcrack 

formation, and other nonstationary processes. 

Wavelet analysis allows the extraction of signal features across multiple scales, 

providing a multiresolution representation of vibrational data. This approach helps 

identify early indicators of structural degradation that may remain undetected when 

using purely spectral methods. 

The combined application of FFT and wavelet transforms offers the most 

comprehensive understanding of the dynamic behavior of structural systems. The 

former provides a generalized frequency-domain picture, while the latter reveals the 

detailed temporal evolution of events. Together, they produce a multidimensional set 

of diagnostic features that enables highly accurate and reliable detection of structural 

abnormalities. 

Methodological support for the study. 

The development of a methodology for measuring vibroacoustic parameters is a 

crucial stage in establishing a reliable monitoring system for building structures. The 

accuracy of diagnostics, the reproducibility of results, and the depth of analysis of a 

structureôs dynamic behavior all depend on the proper selection of measurement 

procedures, signal acquisition conditions, and equipment settings. 

At the initial stage, the objective of the measurements is defined. This objective 

may include assessing the overall condition of the structure, detecting early-stage 

defects, monitoring specific high-stress zones, or analyzing structural behavior under 

operational loads. A clearly formulated objective enables the determination of data 

resolution requirements and the appropriate frequency range for measurements. 

The next step is the selection of measurement points, which must ensure 

maximum informativeness. Their placement is determined by the structural scheme of 

the building, the likely paths of vibration propagation, and the zones most sensitive to 

external loads. Proper selection of measurement locations ensures data 

representativeness and reduces the influence of localized vibrations unrelated to the 

actual structural condition. 
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Special attention is given to the definition of signal acquisition modes. An 

effective methodology must account for the nature of dynamic actions: periodic loads, 

random vibrations, equipment-induced oscillations, or external environmental 

influences. Depending on operating conditions, the sampling frequency, recording 

duration, and filtering algorithms are selected. These parameters must provide adequate 

signal detail without generating excessive or redundant data. 

An essential component of the methodology is the choice of calibration 

procedures. Prior to measurements, it is necessary to verify sensor sensitivity, the 

accuracy of data acquisition equipment, and the stability of the mounting platform. 

Calibration minimizes systematic errors and ensures comparability of data collected at 

different stages of monitoring. 

To improve measurement quality, measures for noise and interference reduction 

are developed. These include selecting optimal observation times, shielding sensors 

from wind or extraneous mechanical vibrations, and applying digital filters. Such 

measures are particularly important in urban environments, where vibroacoustic 

signals are often overlapped by background noise. 

The final stage involves the creation of a measurement protocol, which includes 

the operatorôs workflow, equipment installation procedure, checklists, and a 

standardized data recording format. Such a protocol ensures process standardization, 

which is especially important for long-term monitoring and comparative studies. 

The developed measurement methodology provides the foundation for obtaining 

reliable vibroacoustic data, which are essential for effective analysis, timely detection 

of anomalies, and accurate interpretation of the technical condition of building 

structures. 

The developed measurement methodology establishes the requirements for 

obtaining high-quality vibroacoustic data; however, for practical application, it is 

necessary to construct a coherent technological framework. A clearly structured 

monitoring algorithm ensures systematic implementation and enhances the reliability 

of structural condition assessment. 

The algorithm for conducting vibroacoustic monitoring represents a sequence of 

stages aimed at obtaining objective information about the technical condition of a 

structure and performing its subsequent analysis. This sequence standardizes the 

monitoring process and ensures the reproducibility of results during both single 

inspections and long-term observation. 

The first stage is the preparatory phase, which includes the study of design 

documentation, collection of operational information, identification of potentially 

vulnerable zones, and the formulation of monitoring tasks. At this stage, the 

characteristics of the structural system, load distribution patterns, and potential 

vibration sources are clarified, enabling the adaptation of subsequent procedures to the 

specific features of the object. 

The next stage involves the installation of measurement equipment at the 

predetermined control points. Sensors are mounted in a manner that ensures reliable 

contact with the structural surface and minimizes the influence of external 
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disturbances. Installation is accompanied by checks of equipment operability and the 

correctness of data transmission to the recording system. 

Following equipment placement, vibroacoustic signal acquisition is performed. 

Data may be collected under natural operating conditions or during the application of 

controlled static or dynamic loads. It is essential to ensure stable recording parameters, 

including sampling frequency, observation duration, and filtering settings. 

The captured data undergo preliminary processing, which includes noise 

filtering, extraction of informative signal components, and parameter normalization. 

This improves data quality and reduces the influence of random disturbances. 

The subsequent stage involves analytical data processing, including the 

calculation of diagnostic parameters, spectrum construction, identification of 

resonance frequencies, damping evaluation, and other characteristics. Advanced 

analytical methods are used to identify deviations from the baseline structural 

condition. 

The results are then compared with regulatory requirements, numerical models, 

and historical monitoring records, allowing the formation of an objective conclusion 

regarding the condition of the structure. If anomalies are detected, additional 

localization of potential defects and assessment of their significance is performed. 

The final stage of the algorithm is the preparation of a report and operational 

recommendations, which may include the need for additional inspections, repair or 

strengthening measures, and proposals for adjusting the monitoring frequency. 

This structured sequence ensures the reliability of control and enables rapid 

response to any changes in structural behavior, making vibroacoustic monitoring an 

effective tool for engineering diagnostics. 

After defining the general monitoring sequence, it becomes necessary to ensure 

maximally accurate and representative data collection. The effectiveness of 

vibroacoustic diagnostics depends not only on the methodology and algorithm but also 

on the proper selection of equipment and its placement. Therefore, an important step is 

the development of criteria for selecting optimal sensors and control points. 

The selection of sensors for vibroacoustic monitoring requires consideration of 

multiple factors related to the characteristics of the structural object and its operating 

conditions. The type of sensor must correspond to the expected frequency range, 

vibration type, and anticipated vibration levels. For low-frequency processes, highly 

sensitive accelerometers are preferable, whereas high-frequency piezoelectric sensors 

are used for recording local, short-duration impulses. Other important parameters 

include noise suppression capability, response linearity, and equipment durability. 

Operating conditions must also be taken into account. Sensors must remain 

functional under temperature fluctuations, vibrations from mechanical systems, dust, 

moisture, and mechanical impacts. In some cases, protected or hermetically sealed 

sensors are required for long-term use in harsh environments. For continuous 

monitoring, devices with low power consumption or autonomous operation capabilities 

are preferred. 

The selection of measurement locations is based on the need to ensure maximum 

informativeness. This requires analysis of the structural layout: elements carrying 
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primary loads, areas with an elevated risk of defect formation, stress concentration 

regions, and transition zones between stiff and more flexible components. 

Measurement points are positioned to reflect both the local condition of individual 

nodes and the global behavior of the structure. 

Special attention must be given to the placement of sensors relative to the 

primary paths of vibration propagation. Incorrect positioning may lead to reduced 

sensitivity or signal distortion. Therefore, sensors are installed in locations where the 

vibroacoustic response is most pronounced: on load-bearing elements, at the tops of 

columns, along slab edges, and at joints and connection nodes. For complex structures, 

a symmetrical sensor layout is often applied, allowing comparative analysis of 

responses across different regions of the structure. 

An important criterion is the repeatability of measurements. Measurement points 

must remain accessible for maintenance and for reinstallation of equipment during 

scheduled inspections. For long-term monitoring, preference is given to stationary 

systems that maintain a constant measurement geometry. 

Even with an optimal choice of sensors and well-designed placement of 

measurement points, the quality of monitoring largely depends on the stability and 

accuracy of the measurement equipment. To ensure the reliability of vibroacoustic 

data, thorough equipment calibration is essential, eliminating systematic errors and 

establishing correct operating parameters. 

Calibration is a mandatory stage in preparing a vibroacoustic monitoring system 

and aims to guarantee measurement accuracy, data comparability, and proper operation 

of all system components. The procedure includes testing sensor sensitivity, 

configuring the recording equipment, and verifying the stability of system 

characteristics under different operating conditions. 

The process begins with factory calibration, performed by the manufacturer. 

This establishes baseline parameters such as sensitivity, frequency response, and 

linearity of the sensor. However, using the sensor on a specific structure requires 

additional verification tailored to the environmental conditions and expected 

measurement range. 

The next stage is bench calibration, performed prior to installation. Vibration 

stands or acoustic generators producing reference signals with known characteristics 

are used for this purpose. Comparing the reference response with the measured one 

enables the determination of correction coefficients and identification of potential 

equipment deviations. 

For sensors installed directly on structural elements, field calibration is 

conducted to account for operational conditions. Test measurements are performed 

under controlled loadsïsmall impact impulses, vibrations from standard service loads, 

or low-frequency structural excitation. These procedures help adjust sensor parameters 

to reflect the actual stiffness and damping properties of the structure. 

Particular attention is given to regular verification of sensor stability, since 

sensitivity may change over time due to environmental influencesïtemperature 

fluctuations, humidity, or mechanical stresses. Periodic control measurements and 
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comparison with reference values ensure timely identification of deviations, prompting 

recalibration or sensor replacement if necessary. 

Another essential component is calibration of the recording equipmentï

amplifiers, analog-to-digital converters, and communication modules. Their correct 

operation ensures signal integrity, stable noise levels, and synchronous data acquisition 

across all sensors. 

The combined application of these calibration methods establishes a robust 

measurement system that ensures high accuracy and reproducibility of vibroacoustic 

data. This forms the basis for correct interpretation of results and enhances the 

effectiveness of structural monitoring. 

After calibration and configuration of measurement procedures, the monitoring 

system generates large volumes of vibroacoustic data that, by themselves, do not 

provide a clear picture of structural condition. Therefore, the next key stage is signal 

interpretationïa process that converts numerical data into engineering-relevant 

conclusions regarding the presence and nature of defects. 

Interpretation of vibroacoustic signals encompasses a set of analytical 

procedures aimed at identifying deviations in dynamic behavior relative to normal 

structural performance. The primary task at this stage is to detect changes in signal 

characteristics that may indicate damage, loss of connectivity, or material degradation. 

The first approach is comparative analysis, based on comparing current vibration 

parameters with baseline or historical data. Even minor discrepancies in frequency, 

amplitude, or temporal characteristics may indicate microdamage or changes in the 

stressïstrain state. This approach is particularly effective in long-term monitoring, 

where extensive datasets allow tracking the evolution of structural behavior. 

Another important method is anomaly detection, which focuses on identifying 

unusual events or signal fragments that deviate from typical structural behavior. 

Classification, filtering, and segmentation algorithms are used to isolate transient 

impulses, dynamic transitions, or energy bursts characteristic of crack formation or 

localized damage. 

A significant component of interpretation is damage-source localization, 

achieved through time-delay analysis, spatial amplitude distribution, or correlation 

between signals recorded at different measurement points. These methods make it 

possible to determine the defectôs location, depth, and severity. 

To improve diagnostic accuracy, damage recognition models based on pattern 

recognition and machine learning are increasingly employed. Classification and 

regression algorithms automatically identify characteristic patterns associated with 

specific defect typesïdelamination, cracking, stiffness loss, or loosening of 

connections. These methods help reduce human influence and automate decision-

making. 

An important element of interpretation is multilevel data integration, which 

combines vibration, acoustic, temperature, and strain measurements. This holistic 

approach enables detection of correlated changes and more accurate assessment of 

structural condition. 
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Thus, signal interpretation is not merely a mathematical procedure, but an 

intelligent analytical process aimed at defect detection, evaluation of their significance, 

and prediction of future development. It enables the transition from measurement to 

engineering decision-making, making vibroacoustic monitoring a comprehensive tool 

for ensuring the reliability of building structures. 

Technological support for vibroacoustic monitoring. 

The effectiveness of vibroacoustic monitoring of building structures largely 

depends on the quality and technical characteristics of the equipment used. Modern 

monitoring systems employ a wide range of sensors, each performing a specific 

function depending on the type of vibrations, frequency range, and required 

measurement accuracy. Among the most commonly used devices are vibration sensors, 

accelerometers, and acoustic sensors, which collectively ensure comprehensive 

recording of dynamic processes within the structure. 

Vibration sensors are used to measure the oscillatory behavior of structural 

surfaces. They record micro-displacements that occur under operational and external 

loads and enable the assessment of changes in the behavior of load-bearing 

components. Vibration sensors offer high sensitivity to small amplitudes and operate 

over a wide frequency range, making them a versatile tool for monitoring both massive 

and thin-walled structural elements. 

Accelerometers are designed to register accelerations generated during 

vibrational processes. This type of sensor is widely used to evaluate the dynamic 

response of a structure and detect changes in its inertial characteristics. Accelerometers 

are particularly effective for monitoring large-scale structuresïsuch as bridges, towers, 

and high-rise buildingsïwhere it is essential to capture vibrations at multiple locations 

and under various types of loading, including wind-induced and seismic excitation. 

Their high accuracy and resistance to overloads make them suitable for intensive 

operating environments. 

Acoustic sensors are employed to detect elastic waves propagating within the 

structural material. They record acoustic impulses generated by the initiation of 

localized defects, microcracks, or internal damage, making them indispensable for 

identifying processes that are inaccessible to visual inspection or purely vibration-

based monitoring. Acoustic sensors are characterized by high frequency sensitivity and 

the ability to capture short-duration events, which often represent the earliest indicators 

of structural degradation. 

 
Table 1. Acoustic Acceptance Criteria in Construction. 

 

Parameter 

Typical 

Acceptance 

Range 

Measurement 

Method 

Structural 

Element 

Engineering 

Interpretation  

Background 

Noise Level 

(dB) 

25ï45 dB 

(residential); 35ï

55 dB 

(commercial) 

Sound level 

meter (SLM) 

Rooms, 

halls, 

corridors 

Higher values indicate 

poor acoustic insulation or 

excessive mechanical 

noise. 
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Impact Sound 

Level Ln,w (dB) 

Ò 55 dB (high-

performance 

floors); Ò 60 dB 

(standard) 

Tapping 

machine + SLM 

Floor 

slabs, 

inter-floor 

structures 

Excessive impact 

transmission suggests 

insufficient damping or 

lightweight flooring issues. 

Airborne Sound 

Reduction Rw 

(dB) 

Ó 50 dB (walls); Ó 

55 dB (floors) 

Loudspeaker 

source + SLM in 

two rooms 

Partition 

walls, 

fa­ade 

elements 

Low Rw values indicate 

leakage paths, weak 

junctions, or insufficient 

wall mass. 

Vibration 

Acceleration 

(mm/sĮ) 

Ò 0.30 mm/sĮ 

(office); Ò 0.50 

mm/sĮ 

(residential) 

Accelerometers Slabs, 

beams, 

floor 

systems 

Elevated vibrations may 

indicate dynamic 

instability, mechanical 

equipment influence, or 

structural looseness. 

Natural 

Frequency (Hz) 

5ï10 Hz 

(bridges); 8ï15 

Hz (floors) 

FFT-based 

modal testing 

Whole 

structure, 

slabs 

Deviations from design 

values signal stiffness loss 

or structural degradation. 

Damping Ratio 

(%) 

2ï7% for 

concrete; 1ï3% 

for steel 

Logarithmic 

decrement 

method 

Main load-

bearing 

elements 

Reduced damping suggests 

cracks, loosened joints, or 

material deterioration. 

Acoustic 

Emission Count 

(hits/s) 

Ò 5 hits/s 

(normal); >15 

hits/s (alert) 

AE sensors Concrete, 

steel joints 

Increased AE activity 

indicates microcrack 

growth or localized 

damage. 

Peak Acoustic 

Energy (a.u.) 

Stable baseline; 

sudden spikes Ÿ 

defect 

AE waveform 

analysis 

Critical 

nodes, 

supports 

High-energy events reflect 

crack propagation or 

sudden stress release. 

Wave 

Propagation 

Velocity (m/s) 

Concrete: 3500ï

4500 m/s; Brick: 

1500ï2500 m/s 

Ultrasonic pulse 

velocity 

Walls, 

columns, 

beams 

Lower velocity indicates 

voids, delamination, or 

reduced material density. 

Reverberation 

Time RT60 (s) 

0.4ï0.8 s 

(offices); 1.0ï2.0 

s (halls) 

Impulse 

response 

method 

Rooms, 

halls 

Excessive RT reduces 

speech clarity; low RT 

indicates over-damping. 

 

The combined use of vibration sensors, accelerometers, and acoustic sensors 

makes it possible to construct a multiparametric model of structural behavior. Each 

type of equipment complements the others by capturing different aspects of the 

dynamic response, thereby enabling precise, objective, and timely detection of 

abnormalities. It is the integration of these devices that ensures the effectiveness and 

high diagnostic value of modern vibroacoustic monitoring systems. 

Although high-precision sensors provide detailed information about the 

vibroacoustic condition of a structure, signal acquisition itself represents only the initial 

stage. For the collected data to be promptly processed, analyzed, and used for 

engineering decision-making, a reliable infrastructure for data collection and 

transmission is required. In modern systems, IoT technologies and wireless 

communications play a central role. 

Contemporary vibroacoustic monitoring systems are increasingly based on 

Internet of Things (IoT) technologies and wireless networks, which ensure a 

continuous flow of data from sensors to central processing units. This architecture 
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enables real-time monitoring even on structures of complex geometry or in hard-to-

reach locations. 

The IoT approach relies on smart sensor modules that integrate sensors, analog-

to-digital converters, and communication interfaces into a single device. These 

modules can not only record vibroacoustic parameters but also perform preliminary 

filtering, data compression, and transmission. This reduces the load on data storage 

systems and improves the energy efficiency of the monitoring infrastructure. 

For data transmission, low-power wide-area networks (LPWAN)ïsuch as 

LoRaWAN, Sigfox, and NB-IoTïare widely used. They enable long-distance 

communication with minimal power consumption, which is particularly important for 

sensors installed on bridges, high-rise buildings, and large linear infrastructure. In 

dense urban environments, these networks provide stable connectivity even in the 

presence of obstacles and interference. 

On facilities with high requirements for data transmission speed, Wi-Fi and 5G 

technologies are employed, offering high bandwidth and the ability to transmit large 

volumes of information, including spectrograms, time-series data, and other complex 

datasets. These solutions are in high demand at industrial sites, where monitoring must 

account for intense vibrational and acoustic processes. 

A critical component of the system is the centralized data collection node, where 

data are structured, stored, and forwarded to analytical modules. Both cloud platforms 

and local servers may be used, depending on security requirements and processing 

speed needs. 

IoT-based solutions enable the creation of self-organizing networks, in which 

each sensor module automatically connects to the system, transmits data, and, when 

necessary, signals malfunctions or the need for recalibration. This significantly 

simplifies equipment operation and reduces maintenance costs. 

A reliable system for data collection and transmission ensures a continuous flow 

of information from sensors; however, effective analysis and visualization require a 

robust digital environment. For this reason, an increasing number of engineering 

organizations are integrating vibroacoustic monitoring with modern data-management 

platforms and building information modeling (BIM) tools. 

Integration of vibroacoustic monitoring results into digital platforms and BIM 

environments unlocks new opportunities for analysis, visualization, and structural asset 

management. Such solutions enable a transition from fragmented measurement data to 

a unified digital model reflecting the actual technical condition of a structure in real 

time. 

At the core of this integration is the Building Information Model (BIM), which 

serves as a digital container for storing geometric, operational, and diagnostic 

information. Vibroacoustic parametersïfrequencies, amplitudes, spectra, defect 

localizationïcan be associated with specific components of the model, such as beams, 

columns, slabs, or connection nodes. This ensures clear visualization of the structureôs 

dynamic behavior and facilitates the interpretation of diagnostic results. 

Digital platforms provide not only visualization tools but also automated 

comparison of monitoring data with regulatory thresholds, numerical models, or 
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historical records. These capabilities are particularly important for forecasting the 

technical condition of an asset and assessing its remaining service life. 

One of the key advantages of digital integration is the possibility of creating 

digital twinsïvirtual models that are synchronized with real structures and represent 

their current performance. Using vibroacoustic monitoring data, a digital twin can 

simulate defect evolution scenarios, evaluate the effectiveness of repair strategies, and 

optimize the operational regime of the structure. 

Cloud-based platforms play an equally important role by enabling centralized 

data storage, processing, and access. Engineers, designers, and facility operators are 

able to work with up-to-date information regardless of location, significantly 

accelerating decision-making processes and improving the overall quality of technical 

asset management. 

Integration of vibroacoustic data with BIM also enhances interdisciplinary 

collaboration. Structural engineers, monitoring specialists, designers, and facility 

management teams can interact within a unified digital environment, reducing the 

likelihood of errors and ensuring greater transparency throughout the workflow. 

Thus, the use of digital platforms and BIM technologies significantly expands 

the capabilities of vibroacoustic monitoring. It enables deeper analysis, intuitive 

visualization, and decision support across all phases of a buildingôs life cycleïfrom 

design to operation. 

While integration with digital models greatly simplifies visualization and 

management, obtaining engineering-meaningful conclusions requires specialized 

analytical software. These platforms transform large arrays of vibroacoustic data into 

structured indicators suitable for diagnostics and predictive assessment of structural 

condition. 

Software plays a central role in vibroacoustic monitoring systems by providing 

deep signal processing, classification, and interpretation of the data collected by 

sensors. Modern analytical tools combine mathematical techniques, powerful 

computational algorithms, and advanced visualization interfaces, allowing engineers 

to effectively analyze complex dynamic processes in structural systems. 

One major category of software solutions includes spectral analysis platforms, 

designed to evaluate the frequency characteristics of vibration signals. These tools 

compute spectra, identify dominant frequencies, assess vibration energy, and detect 

deviations from normative values. With embedded processing algorithmsïsuch as FFT, 

smoothing, and filteringïthey provide a detailed representation of the structureôs 

vibrational behavior. 

For non-stationary signals, time-frequency analysis systems are used, 

incorporating wavelet transforms and advanced decomposition methods. Such 

platforms can detect transient anomalies, localize impulsive events, and analyze 

dynamic transitionsïfeatures essential for identifying hidden defects and microcracks. 

Another rapidly evolving field is the application of machine learning models. 

These tools employ classification, clustering, and regression techniques to 

automatically recognize damage patterns and predict defect growth. Trained models 

can detect subtle changes in signal structure and produce insights that are often 
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inaccessible to traditional analytical methods. These solutions are especially valuable 

in automated monitoring systems. 

Most modern analytical platforms support seamless integration with BIM, IoT 

infrastructures, and asset life-cycle management systems. This enables continuous 

updates of structural parameters, automated comparison with numerical models, and 

the generation of interactive graphs, heat maps, and 3D visualizations. 

In addition, software solutions include tools for automated report generation, 

diagnostic map creation, and data export for subsequent engineering calculations. This 

significantly streamlines interdisciplinary communication and enhances the quality of 

technical documentation. 

The use of software systems for vibroacoustic data analysis significantly 

improves diagnostic quality; however, maximum efficiency is achieved when 

monitoring becomes continuous and self-regulating. Such a transformation is enabled 

by the implementation of automated solutions that integrate sensor devices and online 

platforms into a unified intelligent system. 

Automation of vibroacoustic monitoring represents a shift from periodic 

inspections to continuous observation of the structural condition. This approach 

enables real-time detection of changes, rapid response to anomalies, and decision-

making based on objective, continuously updated data. The key components of 

automated systems are online platforms and permanent-action sensors. 

Permanent-action sensors provide uninterrupted acquisition of information on 

vibrational and acoustic processes occurring within the structure. These devices 

operate around the clock, automatically transmit data to analytical centers, and allow 

for the detection of both long-term trends and sudden changes. Due to energy-efficient 

modules and autonomous power sources, such sensors can function in remote or 

difficult -to-access locations without the need for regular maintenance. 

Intelligent sensors are equipped with built-in modules for preliminary signal 

processing, which reduces the volume of transmitted data and enables anomaly 

detection directly at the sensor node. This approach decreases network bandwidth 

requirements and ensures rapid system response to critical events. 

The central element of automation is the online platform responsible for data 

collection, storage, visualization, and analysis. These digital systems provide real-time 

access to information, allowing specialists to track structural performance from any 

location. Platform dashboards display key parameters, diagnostic charts, alerts, and 

analytical results, thereby making the monitoring process transparent and manageable. 

Online platforms employ automatic notification mechanisms that inform 

engineers of anomalies, threshold exceedances, or early indicators of potential damage. 

Integrated analytical modules enable comparison with historical datasets, assessment 

of temporal trends, and forecasting of defect progression. 

Moreover, automated systems support integration with digital building models, 

which facilitates decision-making and enhances the accuracy of defect localization. 

Such solutions are particularly in demand for critical infrastructureïbridges, high-rise 

buildings, and large public facilitiesïwhere continuous structural reliability is essential. 
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Practical research. 

The object of the study is a structural element representative of a typical 

component of a modern civil building with medium storey height and a conventional 

load-bearing frame system. The structure is executed in monolithic reinforced concrete, 

selected for its high load-carrying capacity, resistance to external actions, and 

widespread use in contemporary urban construction. Such an object provides 

representative data that reflect the vibroacoustic behaviour of the most common 

structural systems. 

The load-bearing frame consists of reinforced concrete columns, beams, and 

monolithic floor slabs operating as an integrated system. The geometric configuration 

ensures efficient resistance to vertical and horizontal loads, creating favourable 

conditions for the investigation of both local and global vibration processes. The slab 

thickness, concrete grade, and reinforcement parameters comply with current 

regulatory requirements, which allows the diagnostic analysis to be performed under 

real operating conditions without distortions associated with simplified experimental 

models. 

The material of the structure is heavy concrete of grade not lower than B25, with 

ribbed steel reinforcement. This combination provides sufficient stiffness for stable 

transmission of vibrations through the structural elements, and enables the registration 

of both lowï and high-frequency oscillations. The inherent properties of reinforced 

concreteïstructural heterogeneity, micro-porosity, and the presence of a reinforcing 

cageïcreate suitable conditions for analysing wave propagation and identifying early 

signs of defects. 

Having defined the main structural characteristics and operating conditions of 

the object, it becomes necessary to develop a rational sensor placement system. The 

accuracy and completeness of the vibroacoustic data depend directly on how well the 

sensor installation scheme is designed. 

The sensor arrangement scheme has been developed with consideration of the 

geometric characteristics of the object, the configuration of the load-bearing frame, and 

the most probable paths of vibration propagation. The placement of measurement 

nodes ensures the registration of both local and global dynamic processes characteristic 

of monolithic reinforced concrete structures. 

The primary measurement points are located on key structural elementsï

columns, beams, and slabs. Sensors on the columns are installed at the lower and upper 

zones to monitor both vertical and horizontal vibrations, as well as to register stiffness 

variations along the height of the element. This distribution allows the identification of 

stress concentration zones and potential disturbances in the behaviour of the load-

bearing system. 

On beams, sensors are placed near the supports and at mid-span. This 

configuration enables the registration of flexural and torsional vibrations typical for 

load-carrying elements. Comparing the signals collected from different beam segments 

makes it possible to assess the uniformity of force distribution and the interaction 

between deformation processes. 
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Special attention is given to the installation of sensors on floor slabs. Sensors are 

positioned along the perimeter and in the central area to capture spatial vibrations and 

provide a complete picture of slab behaviour under operational loads. Such placement 

is particularly important for analysing the global dynamic response and detecting 

deviations associated with defects within the slab body. 

To ensure high measurement accuracy, sensors are installed in areas where the 

vibroacoustic response is expected to be most pronounced. Their orientation is selected 

with respect to dominant vibration directions, enabling the registration of 

displacements along multiple coordinate axes. 

All elements of the measurement system are integrated into a unified network 

that enables synchronous data acquisition. This configuration makes it possible to 

compare signals recorded at different points, analyse the interaction between structural 

elements, and identify hidden patterns in the distribution of dynamic characteristics. 

Having determined the sensor locations and developed the installation layout, 

the next step was to establish experimental conditions that would ensure the acquisition 

of accurate and reproducible vibroacoustic data. Proper organisation of the 

experimental environment is essential for eliminating random factors and obtaining a 

correct representation of the structureôs dynamic behaviour. 

The experiment was conducted under real operating conditions of the building, 

which made it possible to register natural vibration processes and ensure maximum 

objectivity of the results. Measurements were obtained under stable temperature 

conditions and in the absence of extreme external influences to minimise 

environmental variability. The temporal window of observation was selected to ensure 

that operational loads were sufficiently pronounced for vibration detection, while 

avoiding excessive interference from random background sources. 

Prior to data collection, the operability of the equipment, stability of sensor 

mounting, and correctness of the signal transmission system were carefully verified. 

Special attention was given to potential sources of external disturbancesïvibrations 

from mechanical systems, nearby equipment, or accidental impacts. When necessary, 

such influences were isolated or later accounted for during data processing. 

The registration parameters were selected with regard to the physical nature of 

vibrations in a monolithic reinforced-concrete structure and the required diagnostic 

precision. The sampling frequency was set high enough to capture both low-frequency 

flexural vibrations and high-frequency impulses associated with microdefects. The 

recording duration was determined to ensure the representativeness of the dataset and 

to reflect vibration dynamics under different operational regimes. 

To improve data quality, digital filters were applied to suppress background 

noise and highlight informative components of the signal. The volume of stored data 

was balanced to maintain sufficient detail while avoiding unnecessary load on data 

storage and processing systems. 

All experimental stages were performed under consistent conditions, which 

ensured comparability of the results and enabled the identification of changes 

attributable specifically to the vibroacoustic behaviour of the structure. This approach 
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forms a reliable basis for further analysis of dynamic characteristics and the detection 

of potential defects. 

Following the establishment of experimental conditions and registration 

parameters, it was necessary to create controlled scenarios that would allow the 

assessment of the structureôs response to potential damage and external influences. 

Such scenarios verify the sensitivity of the monitoring system and confirm the 

correctness of vibroacoustic data interpretation. 

The tests were conducted using several scenarios that simulated changes in the 

structural condition and its response to external actions. The objective was to create 

conditions under which the vibroacoustic system could detect possible defects and 

deviations from the normal operating state. This modelling approach made it possible 

to evaluate the efficiency of diagnostic methods and to develop a reference dataset for 

further analysis. 

One of the test directions involved crack simulation, performed by artificially 

introducing small local surface disturbances. These defects mimicked early stages of 

material degradation and generated high-frequency impulses reflecting the disruption 

of the concrete structure. The acquired data were used to identify characteristic 

signatures of microdamage and to develop algorithms for their early detection. 

Another stage included load testing, during which the structure was subjected to 

various static and dynamic loads. This allowed the analysis of changes in vibration 

characteristics under increased external influence. Recorded data included variations 

in amplitude, spectral content, and damping properties, enabling the assessment of the 

systemôs sensitivity to stiffness reduction and deformation. 

Special attention was given to resonance testing, in which the structure was 

excited at frequencies close to its natural modes. This scenario provided insight into 

the stability of the object under dynamic loads and made it possible to identify critical 

zones susceptible to vibration intensification. Observing the structure in resonance 

regimes is particularly important for preventing hazardous conditions, as these modes 

are highly informative for detecting weaknesses and hidden defects. 

All scenarios were monitored by the measurement system, resulting in a 

comprehensive set of vibroacoustic data reflecting the structureôs response under 

different experimental conditions. These results formed the basis for subsequent 

parameter analysis and the development of diagnostic criteria. 

Upon completion of the experimental programme, which included damage 

simulation, load applications, and resonance excitation, a comprehensive dataset of 

vibroacoustic signals was obtained. These recordings constituted the foundation for 

analysing the structureôs dynamic behaviour and identifying diagnostic features 

associated with damage. 

The experiment yielded a wide range of vibroacoustic signals corresponding to 

different operational regimes and external actions. The data included low-frequency 

components associated with global structural oscillations and high-frequency impulses 

generated by local changes in material behaviour. This diversity of signal 

characteristics enabled the formation of a detailed picture of the structureôs dynamic 

response and its sensitivity to different types of disturbances. 
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During load testing, stable and repeatable vibration responses were recorded, 

reflecting systematic changes in amplitude and spectral components as load intensity 

increased. These signals exhibited high consistency, which is essential for constructing 

reference models of normal dynamic behaviour. 

Signals recorded near resonance frequencies showed significant amplification 

and well-defined spectral peaks, indicating increased sensitivity of the structure in 

specific frequency domains. This behaviour allowed the identification of areas where 

energy concentration was most pronounced. 

Signals obtained during crack simulation contained short, high-frequency 

impulsesïkey indicators of early-stage material degradation. These events were 

irregular and time-localised, reflecting microdynamic processes within the material. 

Timeïfrequency analysis techniques were used to isolate these impulses from the 

general vibration background and classify them according to their characteristic 

features. 

Thus, the vibroacoustic data obtained capture a broad spectrum of processes 

occurring in the structure under various forms of influence. The diversity of signals 

provides a rich informational basis for further analysis, defect detection, damage 

progression forecasting, and assessment of the overall technical condition of the 

structure. 

Analysis of results. 

The processing of vibroacoustic data constitutes a critical stage of analysis, as it 

is at this point that the recorded signals are transformed into informative parameters 

enabling the assessment of a structureôs technical condition. To obtain objective, 

structured, and engineering-relevant results, specialized algorithms for data cleaning, 

transformation, and visualization are employed. 
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Figure 3. Data Visualization. 

 

The first stage of data processing involved preliminary filtering aimed at 

eliminating background noise, random non-structural impulses, and low-energy 

interferences. Digital filters were employed to isolate the informative component of the 

signal and to enhance the quality of subsequent analysis without distorting the original 

dynamic characteristics. 

Subsequently, normalization and segmentation procedures were performed, 

enabling the extraction of the most informative fragments of the recordings. 

Segmentation is particularly important when analyzing long time series that contain 

numerous events of varying natureïfrom smooth oscillations to short-duration 

impulses. The structuring of data facilitated subsequent interpretation and reduced the 

computational complexity of the analysis. 

A key stage of processing was the construction of spectral characteristics. Using 

the Fast Fourier Transform (FFT), amplitudeïfrequency spectra were obtained, 

allowing the distribution of vibrational energy across frequencies to be determined. 

These spectra reflected characteristic features of the structureôs dynamic response, 

including dominant frequency ranges, the appearance of new harmonics, and shifts in 

energy peaks. 

To analyze transient and non-stationary processes, timeïfrequency 

decomposition methods were applied. This enabled the tracking of frequency 

variations over time and the identification of short-duration events that are not 

detectable using classical spectral analysis. Such methods are especially important 
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when examining signals associated with microdefects or abrupt changes in the 

structural state. 

The resulting spectral characteristics were visualized in the form of graphs, heat 

maps, and spectrograms, providing a clear representation of the results and facilitating 

comparison across measurement points. The comparison of spectra obtained under 

different operating conditions allowed the formation of diagnostic indicators that point 

to structural changes and anomalies in the dynamic behavior of the object. 

After in-depth data processing and the construction of spectral characteristics, it 

becomes necessary to proceed to the next stageïthe interpretation of the extracted 

parameters. It is at this stage that analytical procedures link the calculated indicators to 

actual physical processes occurring within the structure and determine the degree of its 

conformity to normal operating conditions. 

The analysis of the developed spectral, temporal, and timeïfrequency 

characteristics of the vibroacoustic signals made it possible to identify stable patterns 

reflecting the behavior of the structure under various operating conditions. These 

patterns include recurring distributions of energy across frequencies, stable amplitude 

ratios within diagnostic ranges, and characteristic forms of vibrational response 

associated with typical service loads. 

Identifying such regular patterns establishes a reference baseline against which 

deviations can be evaluated. It is by comparing current parameters with these baseline 

patterns that areas where the structural behavior begins to diverge from normative or 

expected dynamics can be identified. 

The most informative deviations include changes in the frequency structure of 

the signalïpeak shifts, the appearance of additional harmonics, or reductions in the 

intensity of certain spectral components. Such changes often indicate load 

redistribution, localized stiffness reduction, or the development of internal defects. 

Deviations in amplitude characteristics also serve as important diagnostic indicators: 

an uncharacteristic increase or decrease in amplitude may signal early stages of 

damage. 

Particular attention was given to unstable oscillations and transient processes, 

recorded as irregular fragments within the time series. These manifestations may be 

associated with micro-events inside the materialïdisplacements, microcracks, or 

localized bond failures. Notably, such anomalies often exhibit low amplitude and short 

duration, making their detection impossible without advanced analytical techniques. 

The comparison of signals obtained from different points of the monitored 

structure made it possible to identify spatial patterns in the distribution of vibrational 

activity. This, in turn, allowed the determination of zones exhibiting intensified 

dynamic responses, which may potentially represent areas of stress concentration or 

locations where defects are likely to develop. 

After identifying dynamic patterns and detecting deviations in the structural 

behavior, it becomes necessary to assess the extent to which the obtained results 

comply with established technical standards and analytical predictions. This step is 

essential for confirming the reliability of the observations and for determining the 
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admissibility of the detected changes in terms of structural safety and operational 

integrity. 

The comparison of experimental vibroacoustic data with regulatory 

requirements and analytical models represents a critical stage of analysis, ensuring the 

integration of practical findings with established safety standards. Regulatory 

documents governing the strength, stiffness, and vibrational resistance of structures 

specify limit values; exceeding these thresholds may indicate a risk of damage or a 

reduction in operational reliability. 

To begin with, the monitoring results were compared with the permissible 

vibration limits established for reinforced concrete and steel structures. Amplitude 

indicators, natural frequency ranges, and damping levels were evaluated, enabling an 

assessment of the dynamic response in relation to the requirements of construction 

standards. This type of analysis reveals areas where the structural behavior approaches 

threshold values and may necessitate additional engineering interventions. 

Particular attention was given to comparing the experimental data with analytical 

models derived from design documentation and material parameters. Mathematical 

models allow for the prediction of stress distributions, natural frequencies, and mode 

shapes under various external influences. A comparison of actual and theoretical 

characteristics provides insight into the degree of correspondence between the expected 

structural behavior and its observed dynamic properties. 

Cases that exhibited discrepancies between measured and calculated parameters 

required separate analysis. Such divergences may indicate changes in stiffness 

characteristics, the development of defects, or non-uniform load distribution. In these 

situations, a refined assessment of the possible causes of deviations was performed, 

along with an evaluation of their significance for the continued operation of the 

structure. 

The comparison of monitoring results with regulatory requirements and 

analytical models provides a comprehensive approach to assessing the condition of the 

structure. It allows not only the detection of deviations but also the determination of 

their criticality, which forms the basis for engineering decisions ranging from 

operational adjustments to repair or reinforcement measures. 

Following the comparison of experimental data with standards and models, it 

becomes possible to proceed to the final analytical stage, in which the identified 

deviations are transformed into engineering conclusions. At this stage, an assessment 

of the actual condition of the structure is formulated, and the presence or absence of 

defects affecting its operational reliability is determined. 

Defect diagnosis is based on a comprehensive analysis of vibroacoustic response 

parameters that reflect changes in the structureôs dynamic behavior. The primary 

objective is to identify the phenomena and processes that alter normal vibration 

patterns and may indicate structural disruptions, stiffness degradation, or material 

damage. 

One of the key diagnostic indicators is the presence of abnormal frequency-

related changes, such as shifts in natural frequencies or the appearance of additional 

vibrational modes. These phenomena point to stiffness redistribution, weakening of 
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individual elements, or changes in geometric properties. Analyzing frequency 

deviations allows for the localization of potentially problematic zones and the 

assessment of their impact. 

Equally important indicators include anomalies in amplitude and temporal 

parameters, manifesting as sharp spikes, irregular impulses, or unstable oscillations. 

Such signal features are often associated with microcracks, localized failures, or 

disrupted connections between structural elements. Their detection indicates the onset 

of degradation processes that require further investigation or corrective interventions. 

An integrated assessment of the structural condition is formed based on the 

comparison of multiple diagnostic indicators, including damping levels, vibrational 

energy distribution, spectral structure, and characteristics of transient processes. The 

use of data from multiple measurement points enables the identification of the spatial 

distribution of defects and the evaluation of their influence on the overall stability of 

the system. 

A critical stage of the diagnosis involves determining the severity of the detected 

anomalies. Based on the combination of diagnostic indicators, defects are classified 

according to their hazard levelïfrom minor deviations that do not affect operation to 

severe disturbances requiring immediate intervention. This classification supports the 

development of rational engineering decisions and the determination of the necessary 

scope of remedial actions. 

Following defect analysis, a comprehensive assessment of the technical 

condition of the structure is conducted, summarizing all results, forming a conclusion 

regarding the reliability of the object, and providing a forecast of the further 

development of identified changes. This information serves as a foundation for 

recommendations related to the operation, strengthening, or repair of the building. 

Developing recommendations for the application of technology. 

In the assessment of the technical condition of structural systems, particular 

importance is attributed to diagnostic parameters that exhibit the highest sensitivity to 

changes in material properties, geometry, or the integrity of inter-element connections. 

The analysis of such parameters enables the identification of defects at an early stage, 

when their manifestations are still minimal and do not significantly influence the 

overall performance of the structure. The sensitivity of these characteristics makes 

them key indicators in the development of vibroacoustic monitoring systems. 

One of the most informative parameters is the local variation in the frequency 

composition of vibrational signals. Even minor disturbances in the material structure 

can cause shifts in individual spectral peaks or the appearance of additional harmonics 

that are not characteristic of the structureôs initial state. These changes can be detected 

under minimal loads, allowing for the rapid identification of concrete discontinuities, 

weakened reinforcement bonds, or reductions in stiffness. 

Transient vibrational processes, captured through the dynamics of amplitudes 

and damping rates, also possess high diagnostic value. Defects lead to the emergence 

of unstable signal segments, disruptions in the smoothness of the vibratory response, 

or an increase in non-stationary components. These features become particularly 
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pronounced under short-duration excitations, making them critical indicators of 

localized weak zones. 

Significant attention is directed toward damping coefficients, which reflect the 

ability of structural elements to dissipate energy. Any violation of structural integrityï

microcracks, delaminations, or loss of adhesion between layersïalters the pattern of 

energy dissipation. Elevated damping may indicate the presence of hidden damage, 

whereas reduced damping often suggests compromised contacts or weakened 

connections. 

Another highly sensitive diagnostic parameter is the spatial distribution of 

vibrational energy, determined through the parallel analysis of multiple measurement 

points. Defects produce asymmetry in oscillations, modifications in phase 

relationships, and irregular propagation of elastic waves. This makes it possible not 

only to identify an anomaly but also to localize its position within the structure. 

Equally important diagnostic indicators are high-frequency impulses generated 

by microdisplacements or localized internal material changes. These short-duration 

signals often have low amplitude but high informational value, capturing events that 

precede crack formation and serving as early precursors of structural degradation. 

Identifying the parameters most sensitive to defects allows the analytical focus 

to be placed on those signal characteristics that most accurately reflect the structural 

condition. However, the effectiveness of the assessment depends substantially on how 

accurately these parameters are extracted and processed. Therefore, a critical 

subsequent step in the investigation is the selection of optimal methods and algorithms 

for vibroacoustic signal processing. 

To obtain accurate and reliable information on the condition of a structural 

system, advanced algorithms for vibroacoustic signal processing are employed, aimed 

at enhancing data informativeness and reducing the influence of external disturbances. 

The optimization of analytical methods enables the detection of hidden patterns, the 

identification of subtle defect indicators, and the assurance of result reproducibility. 

One of the most effective approaches involves the use of multilevel filtering, 

which allows for the sequential removal of noise of various origins and the extraction 

of structurally significant components of the signal. Such methods rely on adaptive 

filters and noise-suppression algorithms that automatically adjust to the characteristics 

of the specific structure and its operational environment. 

A crucial role is played by temporal decomposition techniques, which allow the 

signal to be separated into components with distinct spectral properties. These 

algorithms isolate variable components associated with dynamic changes in the 

structure, separating them from background vibrations caused by operational loads or 

external influences. 

For the analysis of complex, non-stationary processes, combined processing 

techniques are applied, integrating frequency-domain, time-domain, and timeï

frequency approaches. This comprehensive strategy provides a more complete 

representation of signal structure and facilitates the detection of short-duration changes 

that are often diagnostically significant. 
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Particular attention is given to algorithms based on statistical data processing. 

These methods enable the assessment of parameter variability, the identification of 

statistically significant deviations, and the determination of threshold values beyond 

which the likelihood of defect occurrence increases. The use of statistical techniques 

enhances diagnostic robustness against random perturbations and improves the 

reliability of conclusions. 

In systems with high data intensity, machine-learning algorithms are utilized to 

enable automatic classification, clustering, and forecasting of signal changes. Such 

methods are effective when processing large datasets and are capable of revealing 

complex patterns that may not be apparent with traditional techniques. 

The optimization of vibroacoustic signal-processing methods forms the 

foundation for accurate diagnostics; however, practical implementation requires their 

proper integration into the overall monitoring architecture. For the system to operate 

reliably and fully harness analytical capabilities, it is necessary to establish clear 

recommendations for its implementation in operational practice. 

The integration of vibroacoustic monitoring into a buildingôs monitoring system 

necessitates the creation of a unified infrastructure that combines sensor equipment, 

analytical algorithms, and digital management platforms. To achieve maximum 

efficiency, several practical recommendations must be followed to ensure system 

stability and adaptability to operational conditions. 

First, it is essential to provide a rational distribution of sensors across structural 

elements. The selection of installation points should take into account the architectural 

features of the building, the types of loads it experiences, and potential risk zones. A 

combined placement strategy is recommended, enabling the registration of both local 

and global vibrational processes. 

Another important aspect is the development of unified standards for data 

acquisition and storage. For long-term monitoring, it is crucial that registration 

parameters, sampling frequency, and file formats remain consistent. This ensures the 

comparability of records, the correct functioning of analytical algorithms, and 

facilitates subsequent data integration into analytical models. 

Special attention must be given to securing uninterrupted data transmission. 

Under urban operating conditions, it is advisable to use redundant communication 

channels capable of compensating for potential overloads or temporary network 

failures. The use of local sensor-side buffers is also recommended to preserve 

information during short-term connection disruptions. 

To enhance the efficiency of the monitoring system, automated analysis and alert 

procedures should be incorporated. Software platforms must not only visualize data 

but also automatically detect critical deviations, generate warnings, and send 

notifications to responsible specialists. This approach significantly reduces response 

time in the event of defect development. 

An important organizational measure is the integration of vibroacoustic 

monitoring into the operational regulations of the building. Analytical results should 

be considered when planning maintenance activities, evaluating the residual service 

life of structural elements, and making decisions regarding repair interventions. This 
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enables a transition from reactive to preventive maintenance, reducing the risk of 

failures and associated economic costs. 

Finally, it is essential to provide training for the personnel operating the 

monitoring system. Specialists must possess knowledge of signal-interpretation 

methods, the principles of equipment operation, and the capabilities of analytical 

software platforms. This ensures high-quality diagnostics and competent system 

management. 

 

 
 

Figure 4. Workflow for Vibroacoustic Monitoring. 

 

After establishing practical recommendations for integrating vibroacoustic 

monitoring into building-management systems, it is important to evaluate the prospects 

this technology offers at different stages of a structureôs life cycle. This perspective 

allows vibroacoustic monitoring to be seen not as an auxiliary option, but as a full-

fledged engineering tool accompanying the structure from design to modernization. 

Vibroacoustic monitoring technologies hold broad applicability throughout the 

entire life cycle of construction objects. Their versatility, high sensitivity, and ability 

to detect hidden processes make them an essential component of modern engineering 

practice. 

The use of vibroacoustic monitoring during the construction phase enables high-

quality control at the earliest stages of structural formation. Recording the vibrations 

of elements during concreting, assembly, or preliminary load testing helps identify 
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technological deviations, inconsistencies with design specifications, and issues related 

to temporary supports. Of particular value is the ability to detect hidden concrete 

defects, insufficiently compacted zones, and loose jointsïfactors that can later lead to 

a reduction in load-bearing capacity. 

During the operational phase, vibroacoustic monitoring serves as an effective 

tool for preventive diagnostics, enabling the timely detection of early signs of 

degradation. Continuous observation allows engineers to track changes in the dynamic 

characteristics of the structure and identify the moments when parameters begin to 

deviate from normative ranges. This creates an opportunity to implement preventive 

measures before significant damage occurs. The technology is especially relevant for 

heavily loaded buildings, structures with unique architectural features, and facilities 

exposed to seismic or wind loads. 

During reconstruction, vibroacoustic monitoring can be used to assess the 

residual service life of the structure, evaluate the effectiveness of strengthening 

interventions, and control the quality of executed works. Recording vibrational 

characteristics before and after intervention provides an objective assessment of how 

the dynamic behavior of the structure has changed. Furthermore, the technology helps 

identify optimal zones for reinforcement, evaluate the performance of newly installed 

materials, and monitor the interaction between existing and added structural 

components. 

Conclusion. 

The conducted research has made it possible to form a comprehensive 

understanding of the potential of vibroacoustic methods in assessing the technical 

condition of construction objects. Through a consistent and structured analysis, key 

regularities of the dynamic behavior of structural systems were identified, diagnostic 

parameters most sensitive to structural changes were determined, and methodological 

approaches to the acquisition, processing, and interpretation of vibroacoustic data were 

developed. The findings confirm the effectiveness of integrating specialized sensing 

equipment, advanced signal-analysis algorithms, and digital platforms to ensure 

reliable structural monitoring. 

The practical significance of the proposed methodology lies in its ability to 

provide early detection of defects, objective assessment of structural conditions, and 

timely engineering decision-making. A comprehensive monitoring strategy facilitates 

the transition from periodic inspections to continuous condition assessment, 

significantly reducing the risk of sudden failures, optimizing operational costs, and 

enhancing the overall safety of buildings. Vibroacoustic analysis is particularly 

valuable for structures with complex geometries, heavily loaded facilities, and 

buildings situated in dynamically changing urban environments. 

The obtained results open broad prospects for further research. Of particular 

interest is the development of intelligent diagnostic systems based on artificial 

intelligence methods capable of automatically detecting anomalies and accurately 

predicting defect evolution. Another promising direction involves the creation of 

digital twins of structural systems, enabling real-time synchronization of vibroacoustic 

measurements with virtual models and supporting simulation of various operational 
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scenarios. Significant potential also exists in the expansion of online monitoring, where 

automated sensor networks and cloud-based platforms will provide continuous, round-

the-clock control of structural conditions and enable rapid response to critical changes. 

Overall, the proposed methodology demonstrates substantial scientific and 

practical value, forming a robust foundation for the advancement of modern monitoring 

systems and contributing to improved durability, reliability, and safety of construction 

objects in the long-term perspective.  
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Precise prediction of fuel consumption is a key input for optimization models 

employed in the management of gas stations, stocks and pricing. We present a hybrid 

model that integrates ML, CV for more accurate demand forecasting. Convolutional 

neural networks are used for vehicle detection and counting and gradient boosting and 

LSTM models are adopted to predict fuel consumption. Experimental results indicate 

that coupling the visual traffic data with transaction records significantly boosts the 

power of prediction for further making intelligent analytics in both fuel and 

transportation business. 

Key words: Machine Learning; Computer Vision; Fuel Consumption 

Forecasting; Vehicle Detection; Gas Station Analytics; Deep Learning; LSTM; 

Gradient Boosting; Predictive Modeling 

 

 

Introduction. 

Today's fuel retail environment is a fiercely competitive and low margin 

business, where efficient forecasting of demand and operational optimization are key 

enablers for making profitability sustainable. As the industry becomes more digitised, 

old-style fuel stations are increasingly turning into smart retail centres built-

encompassing Artificial Intelligence (AI), Machine Learning (ML), and Internet of 

Things (IoT) capabilities. Such advancements facilitate data-driven decision making 

of fuel station managers, to address the important dynamics in resource allocation and 

accord swift response to dynamic market needs resulting in the achievement of 

operational efficiency. 

Previously, in the fuel consumption forecasting time-series were used as ARIMA 

(Autoregressive Integrated Moving Average) or SARIMA (Seasonal ARIMA). These 

models are designed to detect and render trends, seasonality, and autocorrelation in past 

sales data. Although these techniques work well in conventional conditions and for 

gyrocoperation detection, there are confines associated with them. In particular, they 

are unable to model sudden changes in market processes and offer limited ability to 
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address exogenous factors such as vehicle flow and weather conditions or unnatural 

disturbances. As a result, lack of inclusion of these factors reduces the predictive 

accuracy and has caused researchers to examine more advanced techniques. 

Recent years have seen a renewed interest in the use of Machine Learning (ML) 

and Deep Learning (DL), which allows for greater flexibility and predictive power to 

model complex, nonlinear relationships from large datasets. Ensemble approaches, like 

XGBoost and LightGBM can achieve significantly higher levels of accuracy when 

compared to classic statistical methods, particularly when we work with retail sales 

data ï which is characterized by having several non-homogeneous variables. 

Additionally, Deep Learning designs, such as Long Short-Term Memory (LSTM) 

networks, have proven capable of effectively modeling short-term dependencies and 

nonlinear patterns in high frequency sales data; thereby resulting in very good 

predictions for hourly or sub-daily forecasts. 

Nevertheless, even with the development of machine learning (ML) and deep 

learning (DL), the existing forecasting systems primarily make use of static data and 

do not take time-variant behavioral/contextual information into account to improve 

accuracy significantly. An interesting field of study is the integration, service 

architecture and deployment of Computer Vision (CV) as a service at gas stations that 

gives real-time access to information on traffic flow and vehicle activities. Advanced 

object detection methods such as the YOLOv8 model allow precise, real-time 

monitoring of vehicles and classification (both are important to control customer 

traffic). There exists a high degree of statistical dependence between different vehicle 

types and classes (such as cars, trucks or SUVs) counted at the same location that were 

observed to have similar fuel consumption patterns; it suggests that traffic data from 

CV-s could be an important input for refining demand forecasting models. 

Recent studies have shown that integrating machine learning (ML)-based 

temporal models with computer vision (CV)-based behavioral data can greatly improve 

prediction accuracy in energy consumption and retail sales. Unfortunately, the 

combination of these two disciplines is widely unexplored, especially in terms of fuel 

station business operations. Literature mainly deals with these two fields in separation-

-or exclusively on temporal prediction or traffic analysis, without consideration of the 

benefits that might be obtained when using them simultaneously. This research gap 

emphasizes the need of hybrid models combining machine learning for demand 

prediction and computer vision for traffic analysis, which would contribute to the 

design of better tailored systems towards efficient fuel retail optimization. 

This study aims to propose and validate a hybrid approach combining Machine 

Learning and Computer Vision for predicting gas consumption as well as analyzing the 

traffic flow at gas stations. High-frequency sales data is incorporated with real-time 

vehicle detection counts to improve the predictability of fuel demand models, and to 

inform operational decision-making. The proposed system could be useful for resource 

management, enhance the prediction and support integrated operational optimization 

of modern gas stations. 
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Literature review. 

Accurate fuel demand forecasting is crucial for optimizing fuel station 

operations, improving inventory management, pricing strategies, and resource 

allocation. Over the years, forecasting methods have evolved from traditional statistical 

models to more sophisticated data-driven techniques, ultimately incorporating hybrid 

frameworks that leverage both behavioral and visual data. This review examines the 

primary research streams relevant to the study of fuel consumption forecasting. 

Traditional Statistical Approaches. 

Initially, fuel consumption forecasting relied mainly on statistical time-series 

models, such as the Autoregressive Integrated Moving Average (ARIMA) and the 

Seasonal ARIMA (known as SARIMA). This methodology is effective in capturing 

genuine trends, seasonality and related methods of autocorrelation within historical 

consumption data. Nevertheless, these models all postulate linear relationships. They 

often neglect external factors like vehicle flow, weather conditions, and transactional 

behavior which can have a dramatic effect on demand. Multiple studies, including 

Hamed et al (2021) and Hamdoun et al (2021), have pointed out that such statistical 

models mostly do poorly when suddenly existing behavior patterns change or fresh 

new variables are added [1] [2]. 

Machine Learning Based Methods. 

To overcome the limitations of traditional statistical methods, researchers have 

increasingly turned to Machine Learning (ML) techniques such as Random Forests 

(RF), Support Vector Regression (SVR), XGBoost, and LightGBM. These models 

excel at handling nonlinear relationships and can incorporate a variety of input features, 

including calendar variables, external events, and weather data, thereby improving 

forecasting accuracy. Studies like Brykin (2024) and Punia et al. (2020) have shown 

that ML models provide better predictive performance and higher RĮ values compared 

to classical models, especially when applied to complex fuel consumption data [3] [4]. 

However, despite these advancements, ML approaches often lack the integration of 

real-time behavioral signals, such as traffic flow or customer activity, which are crucial 

for improving forecasting precision. 

Deep Learning for Temporal Forecasting. 

With their ability to incorporate long-term temporal dependencies on higher-

order temporal phenomena, deep learning techniques like Long Short-Term Memory 

(LSTM) can help understand fuel consumption patterns. Another example would be 

Gated Recurrent Units (GRU), which supports multiple events happening concurrently. 

Studies, including Hamed et al. (2021) and Chung & Jang (2022), have shown that 

LSTM and other deep learning techniques outperform traditional as well as machine 

learning techniques in energy demand prediction due to their capability to model 

efficiently complex, non-linear temporal relations [2] [5]. With the success of deep 

learning (DL) methods, they require large amounts of data and resources. In addition, 

they largely ignore behavioral features  
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Computer Vision in Traffic and Fuel Analytics. 

In addition to temporal models, there are great improvements in the field of 

Computer Vision (CV), particularly in vehicle detection and classification, which is 

essential for observing human behavior at gas stations. Recent works such as Redmon 

& Farhadi 2018, Neupane et al. (2022), have demonstrated the state-of-the-art 

performance of modern one-stage detectors, such as the YOLO (You Only Look Once) 

series, focusing particularly on YOLOv8, to achieve high detection accuracy and real-

time speed [6] [7]. Certain applications of YOLOv8 for vehicle detection have achieved 

impressive results with mAP@50 score greater than 0.9 under some conditions. Such 

advances in computer vision are especially beneficial for estimating vehicle flow at 

fuel stations, a correlated quantity to fuel sales. However, few forecasting frameworks 

have integrated CV-derived traffic metrics into temporal fuel demand models, 

presenting a clear research gap. 

Hybrid Approaches: Integration of ML and CV. 

The fusion of these approaches may lead to improved prediction models of fuel 

consumption, which have been derived from machine learning and computer vision 

techniques. Chen et al. (2023) and Kaya et al. (2024) argue that machine learning 

models, such as long short-term memory (LSTM), and data from computer visionï

vehicle counts and traffic flow indicatorsïcould improve forecasting accuracy. 

Temporal sales data combined with real-time behavioral signals gleaned from 

computer vision (CV) systems offer an opportunity to capture not only long-term trends 

but also the dynamic, real-world impacts on fuel demand [8] [9]. Such hybrid 

approaches offer a better visibility of fuel consumption patterns and therefore are more 

sensitive in terms of detecting abrupt changes in demand, such as holidays, campaigns, 

or unexpected upsets in the supply chain. The inclusion of vehicle traffic information 

proves to be most crucial in cases where the variance is high, as it leads to more 

accurate short-term predictions. 

Summary of Prior Research. 

The existing literature provides a strong foundation for forecasting fuel 

consumption using statistical, ML, and DL models, as well as for capturing behavioral 

data via CV. Despite these advances, there remains an important gap in the systematic 

integration of time series demand forecasting, machine learning/deep learning models 

or real-time behavior signals by computer vision into a unified framework. To fill this 

gap, the paper aims to develop a more accurate and dynamic fuel demand forecast 

system that combines machine learning forecasting with computer vision-based vehicle 

flow analytics. This comparison, summarized in Table 1, evidences that modern 

hybrid-based solutions can better support the intelligent operation of fuel stations. 

 
Table 1. Comparative overview of traditional vs. modern forecasting models. 

 
Model Type Example Models Key Features Limitations 

Statistical ARIMA, SARIMA Captures trend and 

seasonality in 

historical time series 

Assumes linearity, 

poor in handling 

abrupt shifts or 

external covariates 
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Machine Learning Random Forest, 

XGBoost, LightGBM 

Models nonlinear 

dependencies and 

multiple features 

Relies on tabular data, 

lacks real time 

behavioral/visual 

context 

Deep Learning LSTM, GRU Learns long term 

temporal patterns and 

complex non

linearities 

Requires large data, 

high computational 

cost 

Hybrid ML + CV / 

Behavioural 

(Proposed) ML model 

+ vehicle detection via 

YOLOv8 

Integrates visual 

traffic data + temporal 

sales data 

Higher system 

complexity, fewer 

real world studies 

 

Materials. 

About the Dataset. 

The dataset used for this work is hourly records of fuel purchase during the year 

2024, drawn from a single retail gas station.  

For each measurement at an hour of operation, there are attributes described in 

Table 2.  

 
Table 2. Presents the variable description used in the study. 

 
Variable Description Data Type Example 

timestamp Exact date and hour of transaction datetime 2024-01-01 

03:00:00 

fuel_consumption_liters Total fuel dispensed (liters per 

hour) 

float 26.8 

hour Hour of the day (0ï23) integer 3 

weekday Day of week (0 = Monday, 6 = 

Sunday) 

integer 0 

month Month number (1ï12) integer 1 

is_holiday Indicator of national/public 

holiday 

boolean True 

 

It consists of 8,760 hourly measurements (24 h Ĭ 365 days) and forms the basis 

for both exploratory data analysis and forecasting model design. The 

fuel_consumption_liters variable plays the role of target of the forecasting task, while 

temporal (hour, weekday, month) and categorical (is_holiday) ones are considered as 

explanatory features from consumed samples alongside with vehicle flow signal 

obtained by the CV module (Section 3.2). 

Timestamps were standardized to the local time (GMT +5) before analysis. 

Discrete values (empty/replicated) were also analyzed and linearly interpolated for 

continuous transition. Consistent with common procedures for time series forecasting 

[10], the dataset was separated in chronological fashion into training (80%) and testing 

(20%) subsets to reduce the probability of information leakage. 
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Data Overview. 

Hourly fuel usage preliminary analysis was conducted and the associated pattern 

through 2024 has been detailed. Daily Fuel Consumption Dynamics Figure 1 displays 

the Daily Fuel Consumption Dynamics: by Month The series are expressed in volumes 

for raw daily totals and with a seven-day moving average that shows underlying 

developments. 

 

 
 

Figure 1. Daily Fuel Consumption Dynamics by Month. 

 

As can be seen from the figure, Attention: in which fuel varies between 3,000 

and 6,000 L/d (Power demands per a day sources / class) seasonality was greatly 

identified. A sharp drop off in October 2024 matches a temporary supply shortage, 

while a spike in late December coincides with elevated pre-holiday mobility and 

holiday-related long distance travel for New Yearôs. 

Peak consumption due to holidays was also observed in residential and transport 

energy studies 9, where an increase of human activity results directly in higher short-

term power demand. 

It can also be observed that there are in the dataset two principal peak 

consumption periods at hourly level morning (07:00ï09:00) and evening (17:00ï

19:00), related to commuter patterns. 

Such day-night cycles are in accordance with previous approximations of energy 

consumption based on hybrid CNN-LSTM predictions, which also said daily period 

and activity context will improve the precision of short-term forecasts [5]. 

These dynamics serve to remind us that fuel demand is not only a matter of time-

of-day or calendar effect but instead behavior relating to mobility and even supply-

chain events. p = 0.4 As R.Hºssinger [12] evidenced fuel price-sensitivity under the 

influence of according context so in the neighborhood area of the station, decisional 

mechanism such as temporal learning with contextual behavioral information was 

shaped by real-world short-term demand changes on a per-station basis. This need is a 

major motivation for developing the hybrid ML+CV framework described in following 

sections. 
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Figure 2. Key descriptive metrics (mean, standard deviation, and range) of hourly fuel 

consumption by month. 

 

Supplementary Dataset for Vehicle Detection. 

The fuel consumption predictions model is also enriched in this work with 

behavioral information, by inserting vehicle flow control provided by video-

surveillance. The visual database is a sequence of traffic video taken by an overhead 

lane-fixed camera similar to the entrance of the fuel station. This video offers a good 

over-the-top or oblique viewing of objects passing through the scene in high spatial 

resolution (1920 Ĭ 1080 pixels) with a constant frame rate appropriate for frame-to-

frame object detection. 

On the first frame of the video, a polygonal Region of Interest (ROI) was defined 

manually to remove the region from which vehicles are assumed to be ñenteringòthe 

service zone. This ROI acts as a window, so that only vehicles who leave or enter the 

polygon are counted. Definition of the ROI enables to discard ñnon interestingò 

background traffic, that is, propagate vehicles with which no refueling event would be 

associated. 

The video frames were processed by a pre-trained YOLOv8 object detection 

model that generates identification and classification of vehicles (cars, trucks, buses) 

in real-time based on recently developed state-of-the-art traffic perception research [6]. 

For temporal coherence and avoiding duplication across frames, detections were 

connected using the DeepSORT multi object tracking algorithm [13] that fuses 

convolutional features with Kalman filter-based motion estimation. Each separate 

tracked object represents one vehicle moving through the ROI. 

Observed vehicle trajectories were summed in hourly units to estimate a 

behavioral-time-series of inflexed vehicles (vehicle_count) and then timestamp-linked 

with the fuel consumption. Furthermore, the augmented dataset allows us to condition 
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the forecasting model on not just temporal and calendar features but also on real world 

behavioral signals for customer activity, to better represent the dynamics of demand. 

The overall statistics of video dataset and the computational vehicle flow 

features are summarized in Table 3, and a visual presentation of ROI defined by the 

first frame is shown in Figure 3. 

 
Table 3. Summary of video-based vehicle flow dataset. 

 
Attribute Description / Value (example) 

Video source Static roadside or station-entrance camera 

ROI definition Manual polygon with N vertices (user-defined) 

Object classes Car, truck, bus and other (YOLOv8 detections) 

Tracking method DeepSORT multi-object tracking 

Aggregation interval 1 hour 

 

 
 

Figure 3. Visual example of car detecting. 

 

Methodology. 

The proposed methodology aims to develop an integrated forecasting framework 

that combines machine learning (ML) and computer vision (CV) techniques to predict 

hourly fuel consumption at gas stations with enhanced behavioral awareness. The 

approach fuses two complementary data modalities ï (1) transactional fuel sales data 

and (2) video-derived vehicle inflow data ï to capture both temporal patterns and real-

world customer dynamics. 

Overview of the Proposed Framework. 

The hybrid forecast system consists of the following four main stages: 

Data Acquisition and Preprocessing: 

Get fuel consumed every hour and gather behavioral indicators (number of 

vehicles) reported from surveillance video using the computer vision pipeline 

(YOLOv8 + DeepSORT). 

Feature Engineering and Data Fusion: 

Combine behavioral, temporal, and calendar-based characteristics into a 

coherent timestamped training set. 

Model Development and Training: 

Develop and test machine learning models (XGBoost and LSTM) to predict 

short-term fuel consumption. 



·͡·ͣ ͣ ͔ͤ ͋ͣ͜͜͡ ͔͋ͪͯ͒͜ ͒͊ͣ·ͭͯ͒·  ͋͊ͫ·ͣ ͋͊ ·ͭͭ͊ͪ· 

227 

Performance Evaluation: 

Compare predictive results with classic regression metrics (MAE, RMSE, RĮ) 

and investigate which variables are most important for the prediction of CO2 

emissions. 

Data Fusion and Feature Engineering. 

After pre-processing and aggregation, both datasets are joined per timestamp 

which makes them perfectly aligned in time. The consolidated dataset includes the 

following main features: hour, weekday, month, is_holiday, previous_hour_sales and 

vehicle_count.  

Lag features are derived from the fuel consumption feature (e.g., sales of 

previous hour and previous day.) to capture temporal dependencies. Discrete features 

(Categorical): Train and test categorical variables (eg: weekday holiday) are one-hot 

encoded. All the continuous variables are normalized between [0, 1] for faster 

convergence and numerical stability.  

Feature correlation analysis (see Table 5) demonstrates the high positive 

correlations between vehicle_count (R = 0.81) and fuel_consumption_liters confirms 

the importance of incorporating CV-derived features operationally. 

 
Table 4. Correlation matrix of key predictive variables. 

 
Feature vehicle_count prev_hour_sales weekday is_holiday month 

fuel_consumption_liters 0.81 0.76 0.47 0.33 0.33 

vehicle_count 1.00 0.63 0.32 0.25 0.18 

 

Computer Vision Module for Behavioral Feature Extraction. 

For real-world behavior indicators of fuel demand, the present study uses a CV 

module with the ability to identify and follow vehicles that enter into the fuel stations. 

The frames of a stationary surveillance camera video are passed through a pre-trained 

YOLOv8 model to detect objects. The identified vehicles are then grouped into cars, 

truck and bus with associated confidence scores and bounding boxes. 

The DeepSORT tracking algorithm then tracks these detections across different 

frames and assign unique IDs to each of them. The proposed method makes sure that 

every passing vehicle crosses the manually set Region of Interest (ROI) is counted 

exactly one time. The behavioral feature is the hourly aggregated vehicle inflow 

(vehicle_count) representing the customer traffic intensity in gas station. 

The fusion of YOLOv8 and DeepSORT is extensively employed in traffic 

analytic applications with the advantages of high detection accuracy and temporal 

consistency [6], [13]. This behavior signal adds a dynamic, context aware element to 

the forecasting model, allowing the model to account for changes in customer activity. 

Machine Learning Forecasting Models. 

Two predicting models were constructed and compared: 

(a) Extreme Gradient Boosting (XGBoost). 

XGBoost is a tree-based ensemble technique known for its computational 

efficiency and strong predictive power on tabular data [14]. It can capture 
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interdependence relationships between temporal and behavioral variables in a 

nonlinear way. The hyperparameters such as learning rate, maximum tree depth, and 

number of estimators were tuned over time-based cross-validation. 

(b) Long Short-Term Memory (LSTM) Network 

The LSTM is a type of recurrent neural network that can learn long-term 

temporal dependencies in sequence data [15]. For this purpose, in this paper, the model 

is fed input windows of past hourly observations (information about 

fuel_consumption_liters vehicle_count, and lag features) to make prediction for 

consumption one hour ahead. The model was trained for 100 epochs using the Adam 

optimizer with a learning rate of 0.001 and batch size of 32. 80% of the data (Januaryï

October 2024) were used to train both models; 20% (NovemberïDecember 2024) were 

utilized for validation. 

Evaluation Metrics. 

The models were evaluated using three standard regression metrics: 
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Where ώand ώ denote the actual and predicted fuel consumption at time i, 
respectively. The lower the Mean Absolute Error (MAE) and Root Mean Square Error 

(RMSE) are, as well as the higher the Ὑ, values are, the better a model will perform. 
Results of the comparative study are provided in Table 6. 

 
Table 5. Model performance comparison. 

 

Model 
MAE 

(L/h) 

RMSE 

(L/h) 
RĮ Key Strength 

ARIMA (baseline) 8.74 11.25 0.65 Captures trend only 

XGBoost 4.21 5.88 0.87 Handles nonlinear patterns 

LSTM 3.96 5.47 0.89 Learns temporal dependencies 

Hybrid (LSTM + 

vehicle_count) 
3.62 4.97 0.91 

Incorporates behavioural 

dynamics 

 

The hybrid model that includes the vehicle_count feature offers the best overall 

performance, which results in reducing MAE by 14% compared to a Long Short-Term 

Memory (LSTM) model without behavioral input. This result indicates that traffic 

measurements from CV developers can indeed boost predictive accuracy, even when 

dealing with high-variance events such as holidays and supply disruptions. 

System Architecture. 

The complete workflow of the hybrid MLïCV system is illustrated in Figure 4. 

The system consists of the computer vision (CV) module (YOLOv8 + DeepSORT), a 
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data fusion pipeline and machine learning (ML) based forecasting models, integrated 

into an end-to-end framework.  

Detection is performed using YOLOv8 for vehicles, and DeepSORT is used for 

tracking to obtain hourly vehicle counts. These features are then utilized with 

transactional and time-based statistics for performing short-term forecasting using 

XGBoost and LSTM methods. 

 

 
Figure 4. Conceptual architecture of the proposed hybrid MLïCV forecasting framework. 

 

Results and Discussion. 

This section reports on the experiments conducted on the hybrid Computer 

Vision and Machine Learning (CVïML) forecasting framework introduced in Section 

4. The experiments have been conducted using an integrated data set with hourly fuel 

consumption and vehicle inflows for 2024. The results are reported in three parts: (i) 

forecasting performance comparison, (ii) feature importance and interpretability 

analysis, and (iii) discussion of practical implications and limitations. 

Forecasting Performance Evaluation. 

The evaluation of forecasting accuracy was carried out for three model 

categories: 

(a) the ARIMA baseline, representing conventional statistical forecasting; 

(b) ML-based models (XGBoost and LSTM) trained on temporal and calendar 

features only; 

(c) the proposed Hybrid CVïML model, which additionally incorporates the 

behavioural feature vehicle_count extracted from the video-based module. 

Table 6 presents the quantitative performance metrics corresponding to each 

tested configuration, computed over the test period (November ï December 2024). Key 

performance indicators are Mean Absolute Error (MAE), Root Mean Square Error 

(RMSE) and Coefficient of Determination (RĮ).  


