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ʈɸɿɼɽʃ IX. ʄɸʊɽʄɸʊʀʂɸ 

 

ʄʘʣʘʝʚ ɼ.ɼ. 

ʊʨʝʭʤʝʨʥʦʝ ʤʝʞʩʢʚʘʞʠʥʥʦʝ ʧʨʦʩʚʝʯʠʚʘʥʠʝ ʚ ʩʣʦʠʩʪʦʡ ʩʨʝʜʝ: ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʂʘʟʘʭʩʪʘʥʩʢʦ-ɹʨʠʪʘʥʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʂʘʟʘʭʩʪʘʥ, ɸʣʤʘʪʳ) 

doi 10.18411/scc-30-09-2017-15 

idsp 000001:scc-30-09-2017-15 

 

1. ɺʚʝʜʝʥʠʝ ʠ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʠ ʚʘʞʥʳʭ 

ʟʘʜʘʯ ʠʟʫʯʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ɿʝʤʣʠ ï ʤʝʞʩʢʚʘʞʠʥʥʦʝ ʧʨʦʩʚʝʯʠʚʘʥʠʝ (ʈʠʩ.1ʘ). 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʚʦʧʨʦʩʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʦʩʪʨʦʝʥʠʝʤ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʩʪʝʡʰʘʷ ʩʠʪʫʘʮʠʷ ï ʩʣʘʙʦʝ 

ʚʦʟʤʫʱʝʥʠʝ ʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʳ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʯʠʩʣʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʝʪʦʯʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ, ʢʦʛʜʘ ʚ ʢʘʞʜʦʡ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʝ ʟʘʜʘʸʪʩʷ 

ʚʦʟʤʫʱʝʥʠʝ ʩʢʦʨʦʩʪʠ ɿCMN, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʤʫʱʝʥʠʶ ʚʨʝʤʝʥʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʦʪ ʠʩʪʦʯʥʠʢʘ i ʢ ʧʨʠʝʤʥʠʢʫ j (ʩʤ. ʈʠʩ. 1 ʙ).  

a) ʙ) 

ʈʠʩʫʥʦʢ 1. ɸ) ʉʭʝʤʘ ʥʘʙʣʶʜʝʥʠʷ ʠ ʪʨʘʝʢʪʦʨʠʠ ʣʫʯʝʡ ʜʣʷ ʤʝʞʩʢʚʘʞʠʥʥʦʛʦ ʧʨʦʩʚʝʯʠʚʘʥʠʷ.ɹ) 

ɻʝʦʤʝʪʨʠʷ ʟʘʜʘʯʠ 

ɺ ʠʪʦʛʝ ʚʦʟʥʠʢʘʝʪ ʩʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʠʟʚʝʩʪʥʳʭ ʤʘʣʳʭ ʧʦʧʨʘʚʦʢ: 

ij
NM

MNMN
ij TCL

C
dd =- ä

,0

1
 

ɽʸ ʧʨʘʚʘʷ ʯʘʩʪʴ ʝʩʪʴ ʚʝʢʪʦʨ ʟʘʜʝʨʞʢʠ ʚʨʝʤʝʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʨʠʩ. 1ʙ, ʤʘʪʨʠʮʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 
MN

ijL
, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ ʦʪʨʝʟʢʘ ʩʦʝʜʠʥʷʶʱʝʛʦ ʧʨʠʝʤʥʠʢ i ʠ ʠʩʪʦʯʥʠʢ j, ʧʦʧʘʜʘʶʱʫʶ 

ʯʘʩʪʴ ʚ ʢʣʝʪʢʫ MN. 
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2. ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ.  

ɺ ʩʠʣʫ ʥʝʢʦʨʨʝʢʪʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʟʘʜʘʯʠ, ʧʦʩʪʨʦʝʥʥʘʷ ʤʘʪʨʠʮʘ ʦʙʷʟʘʥʘ ʙʳʪʴ 

ʧʣʦʭʦ ʦʙʫʩʣʦʚʣʝʥʥʦʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʧʦʚʝʜʝʥʠʷ ʝʸ ʩʠʥʛʫʣʷʨʥʦʛʦ 

ʩʧʝʢʪʨʘ, ʠʟʦʙʨʘʞʸʥʥʦʛʦ ʥʘ ʈʠʩ.2ʘ. ʂʘʢ ʚʠʜʥʦ, ʥʘʯʠʥʘʷ ʧʨʠʤʝʨʥʦ ʩ ʧʷʪʠʜʝʩʷʪʦʛʦ ʥʦʤʝʨʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʩʠʥʛʫʣʷʨʥʳʭ ʯʠʩʝʣ ʠ ʩʠʥʛʫʣʷʨʥʳʝ ʯʠʩʣʘ ʩ 

ʙ̏ǲʣʴʰʠʤʠ ʥʦʤʝʨʘʤʠ ʦʯʝʥʴ ʙʳʩʪʨʦ ʧʨʝʚʳʰʘʶʪ ʜʚʦʡʥʫʶ ʤʘʰʠʥʥʫʶ, ʩʪʘʥʦʚʷʩʴ 

ʤʝʥʴʰʠʤʠ, ʯʝʤ 10 16. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʚʝʩʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ, 

ʦʧʠʩʳʚʘʶʱʠʤ ʩʚʷʟʴ ʥʦʨʤʳ ʦʰʠʙʢʠ ʨʝʰʝʥʠʷ ɿx ʠ ʫʨʦʚʝʥʴ ʧʦʛʨʝʰʥʦʩʪʠ ɿf ʚ ʧʨʘʚʦʡ 
ʯʘʩʪʠ ʜʣʷ ʦʙʱʝʡ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ Ax=f 

|ȿ‏ὼȿ|

||ὼ||
ὧέὲὨ 

|ȿ‏Ὢȿ|

||Ὢ||
 

ʚʦʟʥʠʢʘʝʪ ʯʸʪʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʩʚʷʟʳʚʘʶʱʝʝ ʫʨʦʚʝʥʴ ʧʦʤʝʭʠ e, ʧʦʛʨʝʰʥʦʩʪʴ ɿ ʠ 
ʯʠʩʣʦ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ cond : 

cond <=  ‏ /e 

ʢʦʪʦʨʦʝ ʠ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʚ ʘʣʛʦʨʠʪʤʝ. ɸ ʠʤʝʥʥʦ, ʜʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʫʶ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʧʨʠ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ ʧʦʤʝʭʠ ʠ ʞʝʣʘʝʤʦʤ ʫʨʦʚʥʝ 

ʪʦʯʥʦʩʪʠ ʨʝʰʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʛʨʘʥʠʯʝʥʠʝ ʯʠʩʣʘ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʦʜʥʦʟʥʘʯʥʦ 

ʦʧʨʝʜʝʣʷʝʪ ʫʩʝʯʝʥʠʝ ʩʠʥʛʫʣʷʨʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʪʦʤʦʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ, ʚʳʙʨʘʥʥʦʛʦ 

ʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʷʨʠʟʫʶʱʝʡ ʧʨʦʮʝʜʫʨʳ (ʩʤ. (ʏʝʚʝʨʜʘ ʠ ʂʦʩʪʠʥ, 1997)).  

  

ʈʠʩʫʥʦʢ 2. A) ʇʦʚʝʜʝʥʠʝ ʩʠʥʛʫʣʷʨʥʳʭ ʯʠʩʝʣ ʪʦʤʦʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ ʙ) ʊʨʘʝʢʪʦʨʠʠ ʣʫʯʝʡ, 

ʩʦʝʜʠʥʷʶʱʠʭ ʠʩʪʦʯʥʠʢʠ ʠ ʧʨʠʝʤʥʠʢʠ. 

3. ʏʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʸʪʦʚ ʙʳʣʘ 

ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ çʩʬʝʨʘè, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʬʠʛʫʨʫ ʩʬʝʨʳ ʠʟ ʢʣʝʪʦʢ ʩ ʧʦʩʪʦʷʥʥʦʡ 

ʩʢʦʨʦʩʪʴʶ (ʈʠʩ.3ʘ), ʘ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʦʷʣʘ ʠʟ ʨʘʟʥʳʭ ʢʦʣʠʯʝʩʪʚ ʠʩʪʦʯʥʠʢʦʚ ʠ 

ʧʨʠʸʤʥʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʪʦʨʦʥʘʭ ʮʝʣʝʚʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʈʠʩ. 

2ʙ ʧʨʠʚʝʜʝʥʳ ʪʨʘʝʢʪʦʨʠʠ ʣʫʯʝʡ, ʩʦʝʜʠʥʷʶʱʠʭ ʠʩʪʦʯʥʠʢʠ ʠ ʧʨʠʸʤʥʠʢʠ. ɿʘʤʝʪʠʤ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ ʵʪʠ ʪʨʘʝʢʪʦʨʠʠ ʠʤʝʶʪ ʚ ʮʝʥʪʨʝ ʦʙʣʘʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʦʝ ʧʦʢʨʳʪʠʝ ʝʸ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʘʥʥʦʛʦ ʪʝʩʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩ.2ʘ ï 2ʛ ʜʣʷ 

ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʧʦʤʝʭ ʚʦ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʂʘʢ ʚʠʜʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʝʰʝʥʠʝ 

ʥʘʯʠʥʘʝʪ çʨʘʟʨʫʰʘʪʴʩʷè ʩ ʩʘʤʳʭ ʧʣʦʭʦ ʦʩʚʝʱʸʥʥʳʭ ʦʙʣʘʩʪʝʡ ʮʝʣʝʚʦʡ ʦʙʣʘʩʪʠ ï ʧʦ ʝʸ 

ʫʛʣʘʤ.  

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʝʜʣʦʞʝʥ ʠ ʨʝʘʣʠʟʦʚʘʥ ʯʠʩʣʝʥʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʧʣʦʭʦ 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʫʩʝʯʝʥʠʷ 

ʩʠʥʛʫʣʷʨʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ. ʄʝʪʦʜ ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦʛʦ ʤʝʪʦʜʘ 

ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʧʦ ʊʠʭʦʥʦʚʫ ʧʨʦʩʪʦʪʦʡ ʚʳʯʠʩʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʨʝʛʫʣʷʨʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ 

ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʤʝʭʦʡ ʜʘʥʥʳʭ ʠ ʞʝʣʘʝʤʦʡ ʪʦʯʥʦʩʪʴʶ ʨʝʰʝʥʠʷ. 
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a) 

 

ʙ) 

 

ʚ) 

 

ʛ) 

ʈʠʩʫʥʦʢ 3. ʈʝʟʫʣʴʪʘʪʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘ ʩʝʪʢʝ 10ʭ10ʭ10. a) 9 ʠʩʪʦʯʥʠʢʦʚ ʠ 9 

ʧʨʠʝʤʥʠʢʦʚ ʙ) 25 ʠʩʪʦʯʥʠʢʦʚ ʠ 25 ʧʨʠʝʤʥʠʢʦʚ ʚ) 49 ʠʩʪʦʯʥʠʢʦʚ ʠ 49 ʧʨʠʝʤʥʠʢʦʚ ʛ) 100 

ʠʩʪʦʯʥʠʢʦʚ ʠ 100 ʧʨʠʝʤʥʠʢʦʚ 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʉʯʠʪʘʶ ʩʚʦʠʤ ʧʨʠʷʪʥʳʤ ʜʦʣʛʦʤ ʚʳʨʘʟʠʪʴ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʧʨʦʬʝʩʩʦʨʘʤ ʂɹʊʋ 

ʈʝʰʝʪʦʚʦʡ ɻ.ɺ. ʠ ʏʝʚʝʨʜʝ ɺ.ɸ. ʟʘ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʫ ʠ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

***  

1. ʂʦʩʪʠʥ ɺ.ʀ., ʏʝʚʝʨʜʘ ɺ.ɸ. r-ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʧʝʨʚʦʛʦ ʨʦʜʘ ʩ ʢʦʤʧʘʢʪʥʳʤ ʦʧʝʨʘʪʦʨʦʤ ʚ 

ʛʠʣʴʙʝʨʪʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ: ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ // ɼʦʢʣʘʜʳ ʈɸʅ. ï 1997. ï ʪ.355(3). ï 

308 ï 312.  

2. Crosswell Electromagnetic Resistivity Imaging: Illuminating the Reservior. 2006. Middle East Asia 

Reservior Reviiew. Available from: 

http://www.slb.com/~/media/Files/resources/mearr/num7/illuminating_reservoir.pdf 
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ʈɸɿɼɽʃ X. ʍʀʄʀʗ 

 

ɸʛʘʟʘʜʝ ɽ.ɼ., ɼʞʘʬʘʨʦʚ ʈ.ʇ., ɸʙʜʫʣʣʘʝʚ ʉ.ʕ., ɻʘʩʘʥʦʚ ʕ.ʂ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʢʦʥʩʝʨʚʘʮʠʦʥʥʳʭ ʞʠʜʢʦʩʪʝʡ ʥʘ ʦʩʥʦʚʝ 

ʞʠʜʢʦʛʦ ʢʘʫʯʫʢʘ 

ʀʥʩʪʠʪʫʪ ʅʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʇʨʦʮʝʩʩʦʚ ʠʤ. ʖ.ɻ. ʄʘʤʝʜʘʣʠʝʚʘ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ 

(ɸʟʝʨʙʘʡʜʞʘʥ, ɹʘʢʫ) 

doi 10.18411/scc-30-09-2017-16 

idsp 000001:scc-30-09-2017-16 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʨʝʜʝ ʪʫʨʙʠʥʥʦʛʦ ʤʘʩʣʘ ʠʟ ʞʠʜʢʦʛʦ ʢʘʫʯʫʢʘ ʠ ʠʥʛʠʙʠʪʦʨʦʚ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ 

ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʢʦʥʩʝʨʚʘʮʠʦʥʥʳʝ ʞʠʜʢʦʩʪʠ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʠʭ ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʦʪ 

ʢʦʨʨʦʟʠʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʘ ʨʝʛʨʝʩʩʠʦʥʥʘʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʪʨʘʞʘʶʱʘʷ ʚʣʠʷʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʢ 

ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʥʝʬʪʷʥʳʭ ʢʠʩʣʦʪ ʩ ʧʦʣʠʵʪʠʣʝʥ-

ʧʦʣʠʘʤʠʥʘʤʠ (ʤʦʣʴ/ʤʦʣʴ) ʘ ʪʘʢʞʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʥʛʠʙʠʪʦʨʘ (%), ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʮʝʩʩʘ. ʇʨʦʚʝʜʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʦʜʝʣʝʡ, ʜʦʢʘʟʘʥʘ 

ʘʜʝʢʚʘʪʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ. ʅʘʡʜʝʥʳ 

ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʧʨʠ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ.    

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʪʠʤʠʟʘʮʠʷ, ʨʝʛʨʝʩʩʠʦʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, 

ʢʦʥʩʝʨʚʘʮʠʦʥʥʘʷ ʞʠʜʢʦʩʪʴ 

 

Abstract  

In this proceeding, the compositions of the T-30 turbine oil with liquid rubber, the 

complex of polyethylene polyamine with natural petroleum acid (NPA) and nitrocompounds 

have been investigated in different ratio and contents as conservative liquids.On the bases of 

experimental data has been developed the regression mathematical model reflecting the ratio 

of the major factors (NPA and polyethylene polyamine, as well as their concentrations) for 

the indications of the process. Statistical analysis of the obtained models was held, proved the 

adequacy of the  developed equations to the experimental data. Optimal importance of 

relations of components and their concentrations leading to the best protective properties from 

corrosion was found. 

Keywords: optimization, regression mathematical model, conservative liquids 

 

ɺʚʝʜʝʥʠʝ 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʥʛʠʙʠʪʦʨʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʥʝʬʪʝ-

ʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʮʝʣʴʶ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ 

ʤʝʪʘʣʣʦʩʦʜʝʨʞʘʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʳʝ 

ʘʟʦʪʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ [1;2].  ʀʥʛʠʙʠʪʦʨ ʚ ʩʦʩʪʘʚʝ ʢʦʥʩʝʨʚʘʮʠʦʥʥʳʭ ʞʠʜʢʦʩʪʝʡ, 

ʦʭʚʘʪʳʚʘʶʱʠʭ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʙʣʘʛʦʜʘʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʭʝʤʦʩʦʨʙʮʠʠ 

ʧʘʩʩʠʚʠʨʫʝʪ ʧʨʦʮʝʩʩʳ, ʫʤʝʥʴʰʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʝʪ ʢʦʤʧʣʝʢʩ ʚ ʩʬʝʨʝ 

ʚʣʠʷʥʠʷ,ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ, ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʦʪʚʨʘʱʘʷ 

ʢʦʨʨʦʟʠʶ ʤʝʪʘʣʣʘ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠʤʝʥʝʥʠʝ ʨʝʘʛʝʥʪʦʚ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʢʘʯʝʩʪʚʝ ʠʥʛʠʙʠʪʦʨʦʚ ʢʦʨʨʦʟʠʠ[3-5]. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʰʝʥʠʝ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʘ ʠʥʛʠʙʠʪʦʨʦʚ 

ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ. 
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʇʨʠ ʫʯʘʩʪʠʠ ʞʠʜʢʦʛʦ ʢʘʫʯʫʢʘ ʠ ʥʠʪʨʦʩʦʝʜʠʥʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ Ŭ-

ʦʣʝʬʠʥʦʚ ʉ14H28, ʇʅʂ ʠ ʢʦʤʧʣʝʢʩʘ ʧʦʣʠʵʪʠʣʝʥʧʦʣʠʘʤʠʥʘ ʚ ʪʫʨʙʠʥʥʦʤ ʤʘʩʣʝ ʊ-30 

ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʩʝʨʚʘʮʠʦʥʥʳʭ ʞʠʜʢʦʩʪʝʡ ʢʦʤʧʦʟʠʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʠ ʩʦʩʪʘʚʦʚ[6;7]. ɺ ʩʠʥʪʝʟʝ ʘʤʠʜʦʘʤʠʥʦʚ (T=130-140ÁC) 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ ʤʦʣʝʡ ʠʩʭʦʜʥʳʭ ʨʝʘʛʝʥʪʦʚ ʇʅʂ ʢ ʜʠʵʪʠʣʵʥʪʨʠʘʤʠʥ (ɼʕʊɸ), 

ʪʝʪʨʘʵʪʠʣʵʥʪʝʪʨʘʤʠʥ (ʊʕʊɸ) ʠ ʧʦʣʠʵʪʠʣʝʥʧʦʣʠʘʤʠʥ ʇʕʇɸ ʙʳʣ ʨʘʟʥʳʤ. ɺʩʣʝʜʩʪʚʠʝ 

ʜʦʙʘʚʢʠ ʢ ʧʦʣʫʯʝʥʥʳʤ ʚʝʱʝʩʪʚʘʤ ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʥʠʪʨʦʩʦʝʜʠʥʝʥʠʡ ʧʨʠ ʫʯʘʩʪʠʠ 

ʞʠʜʢʦʛʦ ʢʘʫʯʫʢʘ ʙʳʣʘ ʠʟʛʦʪʦʚʣʝʥʘ ʢʦʤʧʦʟʠʮʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʦʟʠʮʠʶ ʚʟʷʪʳ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1:1 (ʤʘʩʩʘ). ɾʠʜʢʠʡ ʢʘʫʯʫʢ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʧʨʦʮʝʩʩʝ, ʙʳʣ ʧʦʣʫʯʝʥ ʥʘ ʦʩʥʦʚʝ ʩʪʝʨʝʦʨʝʛʫʣʷʨʥʦʛʦ 1,4-

ʮʠʩʧʦʣʠʙʫʪʘʜʠʝʥʘ(ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʡ, MB ~ 1800-3000; 1,4 ʮʠʩ-75 ~ 80%; 1,4 ʪʨʘʥʩ-

18 ~22%;),ʦʙʣʘʜʘʶʱʝʛʦ ʰʠʨʦʢʦʡ ʩʬʝʨʦʡ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ[8;9]. 

ʅʠʪʨʦʩʦʝʜʠʥʝʥʠʝ, ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭʙʳʣʦ ʩʠʥʪʝʟʠʨʦʚʘʥʦʚC14H28 Ŭ-ʦʣʝʬʠʥʘʤ ʢ 

ʣʠʥʝʡʥʦʡ ʩʪʨʫʢʪʫʨʦʡ(ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʦʣʠʛʦʤʝʨʠʟʘʮʠʠ ʵʪʠʣʝʥʘ) ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʥʠʪʨʘʪʥʦʡ ʢʠʩʣʦʪʳ(ʥʠʪʨʠʪ-ʥʘʪʨʠʷ ʷʚʣʷʷʩʴ ʠʥʠʮʠʘʪʦʨʦʤ). ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ 

ʨʘʩʪʚʦʨʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʪʫʨʙʠʥʥʦʝ ʤʘʩʣʦ ʤʘʨʢʠ "T-30". 

ʀʩʧʳʪʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʚ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʜʥʦʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ- ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʢʘʤʝʨʝ 

ñCORROSION-BOX-1000ɽò. ʆʧʳʪʳ ʚ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʢʘʤʝʨʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʙʣʶʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʜʚʫʭ ʬʘʟʘʭ: ʚ ʬʘʟʝ ʢʦʥʜʝʥʩʘʮʠʠ ʠ 

ʘʪʤʦʩʬʝʨʥʦʡ ʬʘʟʝ. ɼʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʧʳʪʘ ʚ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʢʘʤʝʨʝ 

ʩʪʘʥʜʘʨʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʝʛʫʣʠʨʫʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ. ʂ ʵʪʠʤ 

ʧʘʨʘʤʝʪʨʘʤ ʚ ʬʘʟʝ ʢʦʥʜʝʥʩʘʮʠʠ ʦʪʥʦʩʷʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʤʝʨʳ ʠ ʩʨʦʢ ʦʧʳʪʘ, ʘ ʚ ʬʘʟʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ - ʪʝʤʧʝʨʘʪʫʨʘ ʫʚʣʘʞʥʠʪʝʣʷ, ʩʨʦʢ ʦʧʳʪʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʤʝʨʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ  

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʚʣʠʷʥʠʝ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ  ʨʝʞʠʤʘ ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ 

ʇʅʂ:ʇʕʇɸ(X1, ʤʦʣʴ/ʤʦʣʴ) ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʥʛʠʙʠʪʦʨʘ (ʍ2,%) ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʮʝʩʩʘ 

(ʋ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʚ ʢʘʤʝʨʝ,ʩʫʪʢʠ), ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ 

ʘʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʤʘʪʝʤʘʪʠʢʦ ï ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ [10]. 

ɺ ʪʘʙʣʠʮʘʭ 1, 2, 3 ʧʨʠʚʝʜʝʥʳ ʤʘʪʨʠʮʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʪʨʝʭ ʚʠʜʦʚ ʦʙʨʘʟʮʦʚ ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʘʤʠʜʦʘʤʠʥʦʚ. (ʉʠʤʚʦʣʳ 

ñ+ò, ñïò, ñ0ò ï ʢʦʜʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʚʝʨʭʥʝʛʦ, ʥʠʞʥʝʛʦ ʠ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʝʡ).  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʨʝʜʝʣʳ ʠʟʤʝʥʝʥʠʡ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ: 1:1 Ò 

ʍ1 Ò 5:1 ʤʦʣʴ/ʤʦʣʴ; 3% Ò ʍ2 Ò 10%  

ʊʘʙʣʠʮʘ 1 

ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʘʤʠʜʦʘʤʠʥʦʚ ʥʘ ʦʩʥʦʚʝ 

ʇʅʂ:ʇʕʇɸ 

ˉ ʦʧʳʪʘ 

ɺʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 
ɺʳʭʦʜʥʦʡ ʧʘʨʘʤʝʪʨ, ʩʫʪʢʠ 

ʢʦʜʠʨʦʚʘʥʥʳʝ ʥʘʪʫʨʘʣʴʥʳʝ 

ʍ1 ʍ2 Z1,ʤʦʣʴ/ʤʦʣʴ Z2% ʋ1 ɻ ʢʩʧ ʋ1 ʨʘʩʯ 

1. + + 5:1 10 297 295 

2. ï + 1:1 10 415 416 

3. + ï 5:1 3 155 152 

4. ï ï 1:1 3 197 198 

5. 0 0 3:1 6,5 266 265 
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ʊʘʙʣʠʮʘ 2 

ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʘʤʠʜʦʘʤʠʥʦʚ ʥʘ ʦʩʥʦʚʝ 

ʇʅʂ:ɼʕTA 

ˉ ʦʧʳʪʘ 

ɺʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 
ɺʳʭʦʜʥʦʡ ʧʘʨʘʤʝʪʨ, ʩʫʪʢʠ 

ʢʦʜʠʨʦʚʘʥʥʳʝ ʥʘʪʫʨʘʣʴʥʳʝ 

ʍ1 ʍ2 Z1ʤʦʣʴ/ʤʦʣʴ Z2 % ʋ2 ʵʢʩʧ ʋ2ʨʘʩʯ 

1. + + 3:1 10 316 318 

2. ï + 1:1 10 337 340 

3. + ï 3:1 3 157 156 

4. ï ï 1:1 3 179 176 

5. 0 0 2:1 6,5 250 251 

ʊʘʙʣʠʮʘ 3 

ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʜʣʷ ʘʤʠʜʦʘʤʠʥʦʚ ʥʘ ʦʩʥʦʚʝ ʇʅʂ:ʊʕTA 

ˉ ʦʧʳʪʘ 

ɺʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 
ɺʳʭʦʜʥʦʡ ʧʘʨʘʤʝʪʨ, ʩʫʪʢʠ 

ʢʦʜʠʨʦʚʘʥʥʳʝ ʥʘʪʫʨʘʣʴʥʳʝ 

ʍ1 ʍ2 Z1 ʤʦʣʴ/ʤʦʣʴ Z2 % ʋ3ʵʢʩʧ ʋ3 ʨʘʩʯ 

1. + + 4:1 10 301 303 

2. ï + 1:1 10 344 345 

3. + ï 4:1 3 159 155 

4. ï ï 1:1 3 181 180 

5. 0 0 2,5:1 6,5 252 253 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ ʦʪ ʚʭʦʜʥʳʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʨʝʛʨʝʩʠʦʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ: 

ää
¸
==

Ö++=
n

ji
i

jiij

n

i

iik xxaxaaY
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0                                           (1) 

ɻʜʝ ʋʢ ï ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ; ʍi, Xj  ï ʢʦʜʠʨʦʚʘʥʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʦʚ  ʤʦʜʝʣʠ: 

n-ʯʠʩʣʦ ʬʘʢʪʦʨʦʚ;0a
ï ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ ʚ ʫʨʘʚʥʝʥʠʠ ʨʝʛʨʝʩʩʠʠ ia

, ija
-ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʠʥʝʡʥʦʛʦ ʵʬʬʝʢʪʘ ʠ ʧʘʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ: k- ʯʠʩʣʦ 

ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ (1) ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ S 

ï plus 2000 Professional [11], ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢoʤʧʘʥʠʝʡ Mathworks ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʪ.ʝ. ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ. 

ʆʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʘ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ (1)  (ʪʘʙʣ. 4.)  

ʊʘʙʣʠʮʘ 4 

ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ   
ʋʢ ׂ12שׂ 2שׂ 1שׂ 0ש  

ʋ1 266 -40 90 -19 

ʋ2 250 -14,5 83 -3,5 

ʋ3 252 -21,5 76,5 -5,5 

 

ʇʦ ʟʥʘʯʝʥʠʷʤ ʣʠʥʝʡʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʆʮʝʥʢʫ ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ [ 12] 

t = ׂשὭὯ / Sk Ó ὸὝ      (2) 



Scientific achievements of the third millennium  ð  11 ð 

 

ɻʜʝ tT ï ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ; Sʂ ï ʜʠʩʧʝʨʩʠʷ ʦʰʠʙʢʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʬʦʨʤʫʣʝ:  

Sk = 
Sk̃̏̒̐̑

2

N
,        (3) 

ɻʜʝ N ï ʢʦʣʠʯʝʩʪʚʦ ʦʧʳʪʦʚ ʚ ʤʘʪʨʠʮʝ; Sk ̃ ̏̒̐̑
2 ïʜʠʩʧʝʨʩʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ, 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʬʦʨʤʫʣʝ:  

ὛὯ ̃ ̏̒̐̑
2 ä -Ö

-
=

m
ʵ

j

ʨ

j ʫy
m 1

2)(
1

1
   (4) 

ɻʜʝ m ï ʯʠʩʣʦ ʧʦʚʪʦʨʝʥʠʡ ʦʧʳʪʦʚ ʚ ʮʝʥʪʨʝ ʧʣʘʥʘ, ʪ.ʝ. ʥʘ ʙʘʟʦʚʦʤ ʫʨʦʚʥʝ; Yj
p
Yj
̞ï  

ʨʘʩʯʝʪʥʳʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʦʪʢʣʠʢʘ ʚ j-m ʦʧʳʪʝ.  

ɿʥʘʷ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʮʝʥʪʨʝ ʧʣʘʥʘ ʋ1ʩʨ =266, ʋ2ʩʨ  

=250, ʋ3ʩʨ =252 ʠ ʧʦʜʩʪʘʚʣʷʷ ʠʭ ʚ ʬʦʨʤʫʣʫ (4) ʦʧʨʝʜʝʣʠʣʠ ʟʥʘʯʝʥʠʷ ʜʠʩʧʝʨʩʠʡ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ: S1̃̏̒̐̑
2 = 0,307; S2̃̏̒̐̑

2  = 0,707    ; S3̃̏̒̐̑
2  = 1,125   ; ʇʦʜʩʪʘʚʣʷʷ 

ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʜʠʩʧʝʨʩʠʡ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʚ ʬʦʨʤʫʣʫ (3) ʦʧʨʝʜʝʣʠʣʠ:  

S1 = 0,278; S2 = 0,42  S3 = 0,532 

ɿʥʘʷ ʟʥʘʯʝʥʠʷ S1, S2, S3 ʠ ʧʦʜʩʪʘʚʣʷʷ ʠʭ ʚ ʬʦʨʤʫʣʫ (2), ʦʧʨʝʜʝʣʠʣʠ ʨʘʩʯʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ñtò ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ. 

ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʥʘʯʠʤʳʝ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ ʧʨʠʥʠʤʘʶʪ ʚʠʜ: 

ʋ1 = 266 ï 40 Ö ʍ1 + 90 Ö ʍ2 ï 19 Ö ʍ1Ö ʍ2;   (5) 

ʋ2 = 250 ï 14,5 Ö ʍ1 + 83 Ö ʍ2 ï 3,5 Ö ʍ1Ö ʍ2;   (6) 

ʋ3 = 252 ï 21,5 Ö ʍ1 + 76,5Ö ʍ2 ï 5,5Ö ʍ1Ö ʍ2;   (7) 
ɻʠʧʦʪʝʟʫ ʦʙ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ (5)õ(7) ʧʨʦʚʝʨʷʣʠ ʧʦ ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ: 

Fk p = ὛὯ ̏ ̒̓
2  / ὛὯ ̃ ̏̒̐̑

2  Ò Fʪʘʙʣ    (8) 

ɻʜʝ Sk ̏ ̒̓
2  ï ʦʩʪʘʪʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʨʘʩʯʝʪʥʳʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʦʪʢʣʠʢʘ ʚ j-ʤ ʦʧʳʪʝ; N ï 

ʢʦʣʠʯʝʩʪʚʦ ʦʧʳʪʦʚ ʚ ʤʘʪʨʠʮʝ. 

ʇʦʜʩʪʘʚʣʷʷ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʫʨʘʚʥʝʥʠʷ (9) ʠ (8), ʧʦʣʫʯʠʣʠ: 

Ὓ1 ̏ ά̒
2  = 1,1; Ὓ2 ̏ ά̒

2  =  1,5          ; Ὓ3 ̏ ά̒ 
2 = 3 

F1p = 3,58;    F2p = 2,12     ;  F3p = 2,67 

ʉʨʘʚʥʠʚʘʷ ʥʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ Fʢʨ ʩ ʪʘʙʣʠʯʥʳʤʠ ʧʨʠ ʚʳʙʨʘʥʥʦʡ 

ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 95% ʠ ʯʠʩʣʘʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ f1=1ʠ f2=2, ʚʠʜʠʤ, ʯʪʦ 

ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʤʝʥʴʰʝ ʪʘʙʣʠʯʥʦʛʦ Fʪʘʙʣ = 19,1. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʫʨʘʚʥʝʥʠʷ (5), (6) ʠ (7) ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʶʪ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʢʣʠʢʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ 

ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʮʝʩʩʘ ʠ ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʳ ʧʝʨʝʭʦʜʘ ʦʪ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭʍiʢ ʥʘʪʫʨʘʣʴʥʳʤ 

Ziʧʫʪʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫʯʠʣʠ ʫʨʘʚʥʝʥʠʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ:  

ʋ1 = 106 ï 2,36 ÖZ1 + 33,84ÖZ2 ï 2,714 ÖZ1ÖZ2   (10) 

ʋ2 = 113 ï 8 ÖZ1 + 25,7 ÖZ2 ï 0,995 ÖZ1ÖZ2   (11) 

ʋ3 = 128,25 ï 7,5 ÖZ1 + 24,48 ÖZ2 ï 1,05 ÖZ1ÖZ2  (12) 
ɿʘʜʘʯʫ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʰʘʣʠ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (10)õ(12). ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 

ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʠʟʘʮʠʠ [13].  ɼʣʷ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʘʤʠʜʦʘʤʠʥʦʚ ʥʘ ʦʩʥʦʚʝ (ʇʅʂ ʢ 
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ɼʕʊɸ, ʇʕʇɸ ʠ ʊʕʊɸ) ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʚʳʙʨʘʣʠ ʤʘʢʩʠʤʫʤ ʢʦʣʠʯʝʩʪʚʘ ʩʫʪʦʢ 

ʨʘʙʦʪʳ ʚ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʢʘʤʝʨʝ ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʨʨʦʟʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʝʱʝ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʫ Matlab ï 6.5 [14]. 

ɺʳʚʦʜʳ  

1) ʀʟ  ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ (10)õ(12) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ 

ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʊNT:PEPA), ʨʘʚʥʦʤ 1:1 ʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ 

10% ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʚ ʢʘʤʝʨʝ ʨʘʚʥʘ 415 ʩʫʪʦʢ. 

2) ʇʨʠ ʵʪʠʭ ʟʥʘʯʝʥʠʷʭ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʝʥʥʳʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, 

ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʜʣʷ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (TNT: DETA) 

ʩʦʩʪʘʚʠʣ 352 ʩʫʪʦʢ.  

3) ɼʣʷ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (TNT: TETA) ʨʘʚʥʦʤ 1:1 ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠʥʛʠʙʠʪʦʨʘ 10% ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʚ ʢʘʤʝʨʝ 

ʨʘʚʥʘ 355 ʩʫʪʦʢ.  
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʵʣʝʤʝʥʪʥʦʛʦ, ʭʠʤʠʯʝʩʢʦʛʦ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʦʚ  ʘʣʶʤʠʥʠʡʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ 

ʊʘʞʜʠʢʠʩʪʘʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʶʤʠʥʠʡʩʦʜʝʨʞʘʱʠʝ ʧʦʨʦʜʳ, ʭʣʦʨʠʨʦʚʘʥʠʝ, ʧʦʨʦʜʘ 

ʘʨʛʠʣʣʠʪʘ, ʩʦʣʠ ʘʣʶʤʠʥʠʷ ʠ ʞʝʣʝʟʘ.  
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ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʚʳʷʚʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ 

ʘʣʶʤʠʥʠʡʩʦʜʝʨʞʘʱʠʭ  ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʪʠʧʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠʤʝʶʱʠʭ, ʧʨʦʤʳʰʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʨʫʜ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʚ ʠʟʥʘʯʘʣʴʥʦʤ ʧʨʠʨʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʜʣʷ 

ʥʝʢʦʪʦʨʳʭ ʧʦʨʦʜ ʥʝʦʙʭʦʜʠʤʦ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʛʘʱʝʥʠʝ. ʊʘʢʞʝ ʠʤʝʶʪʩʷ ʨʫʜʳ, ʧʨʠ 

ʨʘʟʣʦʞʝʥʠʠ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʝʪʩʷ ʨʷʜ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʠʥʪʝʨʝʩ [1-4].  

ɺʳʩʦʢʦʢʨʝʤʥʠʩʪʳʝ ʘʣʶʤʠʥʠʡʩʦʜʝʨʞʘʱʠʝ ʧʦʨʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʢʘʢ ʩʦʨʙʝʥʪ, ʦʛʥʝʫʧʦʨʥʘʷ ʛʣʠʥʘ, ʩʳʨʴʝ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʩʦʣʝʡ ʘʣʶʤʠʥʠʷ, ʞʝʣʝʟʘ ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʭʠʤʠʯʝʩʢʠʤ, 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʀʤʝʥʥʦ ʭʠʤʠʯʝʩʢʠʡ ʠ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙ ʧʝʨʝʨʘʙʦʪʢʠ  ʠ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʨʫʜʳ.  

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʘʣʣʠʪʦʚ ʠ ʢʘʦʣʠʥʦʚ  ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɿʠʜʜʳ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʩʦʩʪʘʚ ʵʪʠʭ ʧʦʨʦʜ ʚʭʦʜʷʪ ʤʠʥʝʨʘʣʳ: ʢʚʘʨʮ, ʢʘʦʣʠʥʠʪ, ʠʣʣʠʪ ʠ ʛʝʪʠʪ, 

ʘ ʠʭ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʘʦʣʠʥʦʚʳʭ ʛʣʠʥ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʢʩʠʜʦʚ (ʤʘʩ%.): 

Al2O3 ï 19,75; Fe2O3 ï 4,99; SiO2 ï 60; Na2O ï 0,1; K2O ï 1,2; CaO ï 1,0; MgO ï 1,0; 

ʧ.ʧ.ʧ. ï 10. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʠʘʣʣʠʪʦʚ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʢʩʠʜʦʚ 

(ʤʘʩ%.): ï 35,39; Fe2O3 ï 14,02; TiO2 ï 0,42; SiO2 ï 48,54; ʈ2O5ï 0,07; Mn2O3 ï 0,02; 

Na2O ï 0,09; K2O ï 0,11 CaO ï 1,0; MgO ï 0,14; ʧ.ʧ.ʧ. ï 12.60.  

ʈʝʟʫʣʴʪʘʪʳ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ (ʤʘʩʩ.%) ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.1. 

ʊʘʙʣʠʮʘ 1 

 

ʉʦʜʝʨʞʘʥʠʝ ʦʢʩʠʜʦʚ  Al, Fe ʠ Si ʚ ʠʩʭʦʜʥʦʤ ʩʳʨʴʝ ʦʧʨʝʜʝʣʷʣʠ ʢʘʢ ʚʝʩʦʚʳʤ, ʪʘʢ 

ʠ  ʢʦʤʧʣʝʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʱʝʣʦʯʥʳʭ ʤʝʪʘʣʣʦʚ Na, K, Ca, Mg 

ʦʧʨʝʜʝʣʷʣʠ ʩʧʝʢʪʨʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʠ ʤʝʪʦʜʦʤ ʧʣʘʤʝʥʥʦʡ ʬʦʪʦʤʝʪʨʠʠ ʥʘ ʫʩʪʘʥʦʚʢʝ 

ʇʌʄ-2, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʵʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʢʘʦʣʠʥʘ (3)  ʠ ʩʠʘʣʣʠʪʘ (10) ʨʠʩ.1,2 ʠ 

ʪʘʙʣ.2 .  
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ʅʦʤʝʨ 

ʧʨʦʙʳ 

O Si Al  Fe Br Ti Ca Cu Hg ʂ Na Mg 

3 54.45 17.56 14.17 8.93 3.31 0.53 0.50 0.30 0.14 0.11 ---- --- 

10 56.77 25.75 10.6 1.61 1.88 0.55 -- -- --- --- 0.21 0.26 

 
ʈʠʩ 1. ʕʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʠʩʭʦʜʥʦʛʦ ʢʘʦʣʠʥʘ 

 
ʈʠʩ 2. ʕʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʠʩʭʦʜʥʦʛʦ ʩʠʘʣʣʠʪʘ 

 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʪʝʨʤʦʣʠʟʘ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʣʦʞʝʥʠʝ 

ʢʘʦʣʠʥʘ  ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 90Áʉ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʪʝʨʝʡ ʚʝʩʘ (ʢʨʠʚʘʷ TG, -

2.00%) ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 200Áʉ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 200-340Áʉ ʥʘʙʣʶʜʘʝʪʩʷ ʛʣʫʙʦʢʠʡ 

ʵʥʜʦʪʝʨʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩ ʤʘʢʩʠʤʫʤʦʤ ʧʨʠ 292Áʉ  ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʪʝʨʝʡ ʚʝʩʘ 

(ʢʨʠʚʘʷ TG, -15.72%). ɺ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 350-500Áʉ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʛʣʫʙʦʢʠʡ 

ʵʥʜʦʪʝʨʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩ ʤʘʢʩʠʤʫʤʦʤ ʧʨʠ 420-430Áʉ (ʢʨʠʚʘʷ ɼʊɸ, TG, -6.40%), 

ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʣʦʞʝʥʠʝ ʠ ʧʝʨʝʩʪʨʦʡʢʫ ʩʪʨʫʢʪʫʨʳ ʢʘʦʣʠʥʠʪʘ ʠ ʛʝʪʠʪʘ. ɺ 

ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 900-10000ʉ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʛʣʫʙʦʢʠʡ ʵʢʟʦʪʝʨʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩ 

ʤʘʢʩʠʤʫʤʦʤ ʧʨʠ 900-9500ʉ, ʢʦʪʦʨʳʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʤʝʪʘʢʘʦʣʠʥʠʪʘ, ʠʣʣʠʪʘ ʠ ʜʨʫʛʠʭ ʥʝʨʘʟʣʦʞʠʚʰʠʭʩʷ ʤʠʥʝʨʘʣʦʚ ʧʦʨʦʜʳ   ʦʙʨʘʟʦʚʘʥʠʝʤ  -  

ʤʫʣʣʠʪʘ. 

 
ʈʠʩ.3. ɼʊɸ ʢʘʦʣʠʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɿʠʜʜʳ 
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ʅʘ ʦʩʥʦʚʝ  ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʜʝʣʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʚʦʜʳ ʜʣʷ  

ʨʘʟʣʦʞʝʥʠʷ ʢʘʦʣʠʥʦʚʳʭ ʛʣʠʥ ʠ ʩʠʘʣʣʠʪʦʚ ʩʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʘʚʠʣʘ: 

60.4% Al2O3  ʠ 91.9% Fe2O3. 

ʈʝʥʪʛʝʥʦʬʘʟʘʚʳʤ ʘʥʘʣʠʟʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʠʘʣʣʠʪʘ 

ʩʦʩʪʘʚʣʷʶʪ ʩʣʝʜʫʶʰʠʝ ʤʠʥʝʨʘʣʳ: ʢʘʦʣʠʥʠʪ, ʛʸʪʠʪ, ʛʠʜʨʦʩʣʶʜʘ, ʠʣʣʠʪ, ʢʚʘʨʮ ʠʣʠ 

ʩʠʣʠʢʘʪ ʞʝʣʝʟʘ. 

 

ʈʠʩ.4. ʈʝʥʪʛʝʥʦʛʨʘʤʤʘ ʠʩʭʦʜʥʦʛʦ ʩʠʘʣʣʠʪʘ 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʘʨʛʠʣʣʠʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʨʥʫʶ 

ʢʠʩʣʦʪʫ, ʢʦʪʦʨʘʷ, ʷʚʣʷʝʪʩʷ ʦʪʭʦʜʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʦʙʘ ʘʨʛʠʣʣʠʪʘ ʠʟʤʝʣʴʯʘʣʘʩʴ ʚ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʰʘʨʦʚʦʡ ʤʝʣʴʥʠʮʝ ʜʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ ç-0,1ʤʤè  (ʨʠʩ.5). ʀʟʤʝʣʴʯʝʥʥʘʷ 

ʧʨʦʙʘ ʧʦʜʚʝʨʛʘʣʘʩʴ ʦʙʞʠʛʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 600Áʉ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ. ʆʙʦʞʞʝʥʥʫʶ 

ʧʨʦʙʫ ʘʨʛʠʣʣʠʪʘ ʚʳʱʝʣʘʯʠʚʘʣʠ ʩ 40%-ʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 90-100Áʉ. ʇʦʩʣʝ ʯʝʛʦ ʬʠʣʴʪʨʦʚʘʣʠ ʧʫʣʴʧʫ, ʧʨʦʤʳʚʘʣʠ ʧʦʣʫʯʝʥʥʳʡ 

ʥʝʨʘʩʪʚʦʨʠʤʳʡ ʦʩʘʜʦʢ ʚʦʜʦʡ ʠ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. 

 
ʈʠʩ.5. ʉʭʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʘʣʶʤʦʩʠʣʠʢʘʪʥʳʭ ʨʫʜ ʚʳʱʝʣʘʯʠʚʘʥʠʶ ʠ ʭʣʦʨʠʨʦʚʘʥʠʶ. 

 

ʉʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʩʪʘʜʠʠ :  

- ʠʟʤʝʣʴʯʝʥʠʝ ʩʳʨʴʷ; 

- ʦʪʩʝʠʚʘʥʠʝ ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ 0,5-0,1 ʤʤ; 

- ʜʝʛʠʜʨʘʪʠʨʫʶʱʠʡ ʦʙʞʠʛ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 500-6000ʉ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ; 
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- ʧʦʜʘʯʘ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʚ ʨʝʘʢʪʦʨ; 

- ʨʘʟʣʦʞʝʥʠʝ ʩʳʨʴʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 85-950ʉ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ; 

- ʨʘʟʜʝʣʝʥʠʝ ʧʫʣʴʧʳ ʦʪʩʪʘʠʚʘʥʠʝʤ ʠ ʬʠʣʴʪʨʦʚʘʥʠʝʤ. 

***  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʜʘʥʦ ʦʧʠʩʘʥʠʝ ʪʘʙʘʯʥʦʛʦ ʩʳʨʴʷ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʪʠʧʦʚ ʪʘʙʘʢʘ, 

ʚʳʷʚʣʝʥʳ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʠʛʨʘʶʱʠʝ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ ʧʨʠ ʝʛʦ ʟʘʢʫʧʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʢʫʨʠʪʝʣʴʥʳʭ ʠʟʜʝʣʠʡ ʩ ʪʨʝʙʫʝʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʩʫʰʝʥʥʳʭ ʣʠʩʪʴʝʚ ʪʘʙʘʢʘ 

ʥʘ ʦʩʥʦʚʝ ʧʘʨʘʤʝʪʨʦʚ ʩʚʝʞʝʫʙʨʘʥʥʳʭ ʪʘʙʘʯʥʳʭ ʣʠʩʪʴʝʚ. 

 

Abstract 

The paper describes the tobacco raw materials of different tobacco sorts, identified 

scientifically grounded identifying indicators that play an important role in assessing the 

quality of raw materials when it is purchased and used in the production of smoking articles 

with the required safety indicators. The possibility of predicting the dimensional 

characteristics of dried tobacco leaves is established on the basis of the parameters of freshly 

harvested tobacco leaves. 

 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʫʨʠʪʝʣʴʥʳʭ ʠʟʜʝʣʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʙʘʯʥʦʝ ʩʳʨʴʝ 

ʚʦʩʪʦʯʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʦʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʘʨʦʤʘʪʘ ʠ ʝʛʦ ʢʘʯʝʩʪʚʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ 

ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʘʨʦʤʘʪʠʯʥʦʝ ʠ ʩʢʝʣʝʪʥʦʝ. ɸʨʦʤʘʪʠʯʥʦʝ ʩʳʨʴʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʠʜʘʥʠʷ ʪʘʙʘʯʥʳʤ ʠʟʜʝʣʠʷʤ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʘʨʦʤʘʪʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ. ʉʢʝʣʝʪʥʦʝ 

ʩʳʨʴʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʢʫʩ ʠ ʢʨʝʧʦʩʪʴ 

ʢʫʨʠʪʝʣʴʥʳʭ ʠʟʜʝʣʠʡ [1].  

ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩʳʨʴʝ, 

ʧʨʦʠʟʚʦʜʠʤʦʝ ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʠʧʳ: ɼʶʙʝʢ, 

ɸʤʝʨʠʢʘʥ, ʉʘʤʩʫʥ, ʊʨʘʧʝʟʦʥʜ, ʆʩʪʨʦʣʠʩʪ ʠ ʉʦʙʦʣʴʯʩʢʠʡ ʠ ʧʦʜʪʠʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʡʦʥʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʊʠʧ ʪʘʙʘʯʥʦʛʦ ʩʳʨʴʷ ʚʢʣʶʯʘʝʪ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʦʨʪʦʪʠʧʦʚ, 

ʠʤʝʶʱʠʭ ʪʦʣʴʢʦ ʝʤʫ ʧʨʠʩʫʱʠʝ ʚʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʠ ʢʫʨʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʨʦʜʫʢʮʠʠ ʪʘʙʘʯʥʦʝ ʩʳʨʴʝ ʚʦʚʣʝʢʘʝʪʩʷ ʚ 

ʧʨʦʮʝʩʩ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʠ ʩʪʘʥʦʚʠʪʩʷ ʪʦʚʘʨʦʤ. ʎʝʣʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ð ʫʩʪʘʥʦʚʠʪʴ 

ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ ʩʳʨʴʷ ʝʛʦ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ʀʜʝʥʪʠʬʠʮʠʨʫʶʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʳʨʴʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʨʝʢʚʠʟʠʪʳ ʚ 

ʪʦʚʘʨʦʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʥʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʵʪʠ ʩʚʝʜʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʨʪʦʪʠʧʘ ʪʘʙʘʢʘ ʵʢʩʧʝʨʪʘʤ ʦʯʝʥʴ ʚʘʞʥʦ 

ʟʥʘʪʴ, ʧʦ ʢʘʢʠʤ ʩʧʝʮʠʬʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʶ.  

ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʪʘʙʘʯʥʦʛʦ ʩʳʨʴʷ ʨʘʟʥʳʭ ʩʦʨʪʦʪʠʧʦʚ ʪʘʙʘʢʘ ʧʦʢʘʟʘʣ ʠʭ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ (ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ, 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨ.) ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ, ʯʝʤ ʦʪ ʩʦʨʪʦʪʠʧʘ ʪʘʙʘʢʘ. ʇʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʥʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʮʝʣʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʦʨʪʦʪʠʧʘ 

ʪʘʙʘʢʘ. ɺʳʷʚʣʝʥʠʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 
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ʪʠʧ ʩʳʨʴʷ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʰʝʥʠʶ ʚʘʞʥʦʡ ʟʘʜʘʯʠ ï ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ ʧʨʠ 

ʝʛʦ ʟʘʢʫʧʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʫʨʠʪʝʣʴʥʳʭ ʠʟʜʝʣʠʡ ʩ ʪʨʝʙʫʝʤʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʦ ʪʘʙʘʯʥʦʝ ʩʳʨʴʝ ʩʦʨʪʦʪʠʧʦʚ 

ʪʘʙʘʢʘ ɼʶʙʝʢ, ɸʤʝʨʠʢʘʥ, ʉʘʤʩʫʥ, ʊʨʘʧʝʟʦʥʜ, ʆʩʪʨʦʣʠʩʪ ʠ ʉʦʙʦʣʴʯʩʢʠʡ. ʍʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ, ʪʦʚʘʨʦʚʝʜʯʝʩʢʫʶ ʦʮʝʥʢʫ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʦʢʩʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʘʙʘʯʥʦʛʦ 

ʩʳʨʴʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʘʤ, ʧʨʠʥʷʪʳʤ ʚ ʪʘʙʘʯʥʦʡ ʦʪʨʘʩʣʠ. 

ʅʘʠʙʦʣʝʝ ʧʦʩʪʦʷʥʥʳʤʠ ʚʥʝʰʥʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʷʚʣʷʶʪʩʷ ʬʦʨʤʘ ʧʣʘʩʪʠʥʢʠ ʠ 

ʦʩʥʦʚʘʥʠʷ ʣʠʩʪʘ, ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʢ ʰʠʨʠʥʝ ʣʠʩʪʘ, ʨʘʟʤʝʨ ʣʠʩʪʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʨʪʦʪʠʧʘ ʪʘʙʘʢʘ ʧʨʠ ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʟʫʘʣʴʥʳʤ 

ʤʝʪʦʜʦʤ. 

ʄʦʥʠʪʦʨʠʥʛ ʧʦ ʦʮʝʥʢʝ ʩʦʨʪʦʚʳʭ ʨʘʟʣʠʯʠʡ ʪʘʙʘʢʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʭʦʨʦʰʦ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ ʪʘʙʘʯʥʦʛʦ ʣʠʩʪʘ [2]. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ 

ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʦ ʢʘʢ ʧʦ ʬʦʨʤʝ ʠʟʦʛʥʫʪʦʩʪʠ ʣʠʩʪʘ ʚ ʝʛʦ ʚʝʨʭʫʰʢʝ ʠ ʦʩʥʦʚʘʥʠʠ, ʪʘʢ ʠ 

ʧʦ ʬʦʨʤʝ ʧʣʘʩʪʠʥʢʠ ʚ ʮʝʣʦʤ. ɼʘʥʥʳʝ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʝ ʧʨʠʟʥʘʢʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʨʪʘ ʚ ʩʚʝʞʝʫʙʨʘʥʥʳʭ ʣʠʩʪʴʷʭ. 

ʆʜʠʥ ʠʟ ʫʩʪʦʡʯʠʚʳʭ ʧʨʠʟʥʘʢʦʚ ï ʬʦʨʤʘ ʦʩʥʦʚʘʥʠʷ ʣʠʩʪʘ, ʪ.ʝ. ʩʧʦʩʦʙ 

ʧʨʠʢʨʝʧʣʝʥʠʷ ʣʠʩʪʘ ʢ ʩʪʝʙʣʶ. ʇʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʪʘʙʘʢʠ ʯʝʪʢʦ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʯʝʨʝʰʢʦʚʳʝ (ʩʦʪʨʦʪʠʧʳ ʊʨʘʧʝʟʦʥʜ ʠ ʉʘʤʩʫʥ) ʠ ʩʠʜʷʯʝʣʠʩʪʥʳʝ (ʩʦʨʪʦʪʠʧʳ ʆʩʪʨʦʣʠʩʪ, 

ɼʶʙʝʢ, ʉʦʙʦʣʴʯʩʢʠʡ). 

ʇʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʳʷʚʣʝʥʠʝ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʤʝʞʜʫ 

ʩʦʨʪʦʪʠʧʘʤʠ ʉʘʤʩʫʥ ʠ ʊʨʘʧʝʟʦʥʜ, ɼʶʙʝʢ ʠ ʆʩʪʨʦʣʠʩʪ, ʪ.ʢ. ʨʘʟʥʠʮʘ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ 

ʵʪʠʭ ʪʠʧʦʚ ʢʘʨʜʠʥʘʣʴʥʘʷ (ʨʠʩʫʥʦʢ 1).  

 
1                             2                       3                      4                     5 

1 ï ʆʩʪʨʦʣʠʩʪ, 2 ï ɼʶʙʝʢ, 3 ï ʉʘʤʩʫʥ,  4 ïʊʨʘʧʝʟʦʥʜ, 5 - ʉʦʙʦʣʴʯʩʢʠʡ 

ʈʠʩʫʥʦʢ 1.  ʉʦʨʪʦʪʠʧʳ ʪʘʙʘʢʘ 

 

ʉʘʤʩʫʥ ʠ ɼʶʙʝʢ ʦʪʥʦʩʷʪʩʷ ʢ ʘʨʦʤʘʪʠʯʥʦʡ ʛʨʫʧʧʝ, ʘ ʊʨʘʧʝʟʦʥʜ ʠ ʆʩʪʨʦʣʠʩʪ ï ʢ 

ʩʢʝʣʝʪʥʦʡ [3, 4]. ʅʘʠʙʦʣʝʝ ʥʘʜʝʞʥʦ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʠʮʫ ʚ ʬʦʨʤʝ 

ʣʠʩʪʘ, ʚ ʨʘʟʤʝʨʝ ʣʠʩʪʘ, ʚ ʩʧʝʮʠʬʠʢʝ ʟʘʧʘʭʘ (ʜʫʰʠʩʪʦʩʪʠ). 

ʉʦʨʪʦʪʠʧ ʉʘʤʩʫʥ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʊʨʘʧʝʟʦʥʜʘ, ʠʤʝʝʪ ʙʦʣʝʝ ʦʢʨʫʛʣʦʝ ʠ, ʯʘʩʪʦ, 

ʩʝʨʜʮʝʚʠʜʥʦʝ ʦʩʥʦʚʘʥʠʝ, ʧʦ ʨʘʟʤʝʨʫ ï ʣʠʩʪʴʷ, ʚ ʦʩʥʦʚʥʦʤ, ʤʝʣʢʠʝ ʠ ʩʨʝʜʥʠʝ, ʙʣʠʞʝ ʢ 

ʤʝʣʢʠʤ, ʟʘʧʘʭ ï ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʩ ʢʠʩʣʠʥʢʦʡ. ʃʠʩʪʴʷ ʊʨʘʧʝʟʦʥʜʘ, ʚ ʦʩʥʦʚʥʦʤ, ʦʚʘʣʴʥʦ-

ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ, ʩʨʝʜʥʠʝ ʧʦ ʨʘʟʤʝʨʫ, ʯʘʩʪʦ ʙʣʠʞʝ ʢ ʢʨʫʧʥʦʤʫ, ʟʘʧʘʭ ï ʧʨʦʩʪʦʡ ʠʣʠ 

ʧʨʠʷʪʥʳʡ ʪʘʙʘʯʥʳʡ. 

ɼʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʦʨʪʦʪʠʧʘ ɼʶʙʝʢ ʠʟ ʛʨʫʧʧʳ ʜʨʫʛʠʭ ʩʠʜʷʯʝʣʠʩʪʥʳʭ ʪʘʢʞʝ 

ʥʘʜʝʞʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫ ʣʠʩʪʘ, ʨʘʟʤʝʨ, ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʜʫʰʠʩʪʦʩʪʴ. ʉʳʨʴʝ ʪʠʧʘ 

ɼʶʙʝʢ, ʚ ʦʩʥʦʚʥʦʤ, ʤʝʣʢʦʣʠʩʪʥʦʝ ʠ ʩʨʝʜʥʝʣʠʩʪʥʦʝ, ʙʣʠʞʝ ʢ ʤʝʣʢʦʤʫ. ɼʣʷ ʩʳʨʴʷ ʵʪʦʛʦ 

ʩʦʨʪʦʪʠʧʘ 2-ʛʦ ʧʦʜʪʠʧʘ (ʉʨʝʜʥʝʘʟʠʘʪʩʢʠʡ ʠ ʂʘʟʘʭʩʢʠʡ) ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʩʚʝʪʣʦʡ ʠ 
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ʪʝʤʥʦʡ ʟʝʣʝʥʠ ʨʘʟʥʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʚʩʝʡ ʧʣʘʩʪʠʥʢʝ 

ʣʠʩʪʘ. 

ʇʦʩʣʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʨʘʟʤʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʩʪʴʝʚ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʶʪʩʷ ʚ ʩʪʦʨʦʥʫ ʫʤʝʥʴʰʝʥʠʷ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ. ʊʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʘʢ ʚʝʨʭʫʰʝʯʥʳʡ ʫʛʦʣ, ʮʝʥʪʨʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʜʠʘʤʝʪʨʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʴʥʦʩʪʠ ʠʟʤʝʥʷʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʇʫʪʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʤʝʨʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘʙʘʯʥʳʭ 

ʣʠʩʪʴʝʚ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ, ʢʨʦʤʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʚʘʣʴʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʠ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ (ʪʘʙʣʠʮʘ 

1) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʳʩʫʰʝʥʥʳʭ ʣʠʩʪʴʝʚ ʧʨʠ 

ʥʘʣʠʯʠʠ ʨʘʟʤʝʨʦʚ ʩʚʝʞʝʫʙʨʘʥʥʳʭ ʧʦ ʬʦʨʤʫʣʝ ʨʝʛʨʝʩʩʠʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ: 

 ̔ =  ɻ + ɼ̖, 

ʛʜʝ  Ŭ ï ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ ʨʝʛʨʝʩʩʠʠ, 

ɓ ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ. 

ʊʘʙʣʠʮʘ 1 

ʌʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʣʠʩʪʴʝʚ ʪʘʙʘʢʘ ʜʦ ʠ ʧʦʩʣʝ ʩʫʰʢʠ 

ʈʘʟʤʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʩʪʘ 
ʂʦʵʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ 

ʇʘʨʘʤʝʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʝʡ 

Ŭ ɓ 

ɺʝʨʭʫʰʝʯʥʳʡ ʫʛʦʣ 0,84 11,7 0,80 

ɼʣʠʥʘ ʣʠʩʪʘ 0,83 55,5 0,68 

ʐʠʨʠʥʘ ʣʠʩʪʘ 0,69 43,6 0,57 

ʎʝʥʪʨʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 0,86 24,1 0,72 

ɼʠʘʤʝʪʨʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 0,86 0,19 0,95 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʴʥʦʩʪʠ 0,33 1,54 0,35 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʥʘ ʟʥʘʯʠʤʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʠʧʦʚ ʪʘʙʘʢʘ ʧʨʠ ʢʦʥʪʨʦʣʝ 

ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ, ʧʨʠʚʝʜʝʥʳ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʝ ʧʨʠʟʥʘʢʠ 

ʪʘʙʘʯʥʦʛʦ ʩʳʨʴʷ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʪʠʧʦʚ ʪʘʙʘʢʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʩʫʰʝʥʥʳʭ ʣʠʩʪʴʝʚ ʪʘʙʘʢʘ ʥʘ ʦʩʥʦʚʝ 

ʧʘʨʘʤʝʪʨʦʚ ʩʚʝʞʝʫʙʨʘʥʥʳʭ ʪʘʙʘʯʥʳʭ ʣʠʩʪʴʝʚ. 

***  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʦʧʳʪ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʩʠʭʦʣʦʛʘ ʧʦ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʣʶʜʝʡ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʤʷʛʢʠʤʠ ʢʦʛʥʠʪʠʚʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ 

(ʤʷʛʢʠʤ ʢʦʛʥʠʪʠʚʥʳʤ ʩʥʠʞʝʥʠʝʤ). ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ 

ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʜʨʘʤʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʭʦʜʩʪʚʦ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʚ ʪʝʭʥʠʢʝ 

ʧʨʦʚʝʜʝʥʠʷ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʝʩʩʠʡ. ʆʧʠʩʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ 

ʧʩʠʭʦʣʦʛʘ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʪʨʫʜʥʦʩʪʝʡ, ʟʘʪʨʫʜʥʷʶʱʠʭ ʧʦʣʥʦʮʝʥʥʦʝ 

ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʯʝʣʦʚʝʢʘ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʠʤʝʶʱʝʛʦ ʤʷʛʢʦʝ ʢʦʛʥʠʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʷʛʢʦʝ ʢʦʛʥʠʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝ, ʧʩʠʭʦʜʨʘʤʘ, ʢʦʛʥʠʪʠʚʥʘʷ 

ʧʩʠʭʦʜʨʘʤʘ, ʧʦʞʠʣʦʡ ʚʦʟʨʘʩʪ, ʨʝʘʙʠʣʠʪʘʮʠʷ 

 

Abstract 

The article discusses the practical experience of the clinical psychologist in 

rehabilitation of the elderly with mild cognitive impairments (mild cognitive decline). 

Describes the use of the cognitive psychodrama, defines the similarities and specific 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʣʶʜʝʡ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʦʙʫʩʣʦʚʣʝʥʘ 

ʚʦʟʨʘʩʪʥʳʤʠ ʠ ʢʦʛʥʠʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʣʠʯʥʦʩʪʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʥʪʦʛʝʥʝʟʘ. 

ʇʦʞʠʣʦʤʫ ʯʝʣʦʚʝʢʫ, ʠʩʧʳʪʳʚʘʶʱʝʤʫ ʪʨʫʜʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʪʨʝʙʫʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʙʣʠʟʢʠʭ ʣʶʜʝʡ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʦʤʦʱʴ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʚʦʟʨʘʩʪʥʳʭ ʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

  ɸʜʘʧʪʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʪʷʞʝʩʪʴ 

ʧʝʨʝʞʠʚʘʝʤʳʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ (ʧʩʠʭʦʪʨʘʚʤ), ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʞʠʣʦʛʦ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʬʠʣʘʢʪʠʢʝ ʨʘʟʚʠʪʠʷ ʜʝʧʨʝʩʩʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ.  

ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʌ, ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʚʳʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʥʦ ʫ 25% ʣʶʜʝʡ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʫ 6-8% - ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʜʝʤʝʥʮʠʷ, ʘ ʫ 16-19%-ʫʤʝʨʝʥʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ 

ʥʘʨʫʰʝʥʠʷ. ɺ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʦʣʝʟʥʝʡ 10-ʛʦ ʧʝʨʝʩʤʦʪʨʘ (ʄʂɹ-10) 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ çʣʝʛʢʦʝ ʢʦʛʥʠʪʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦè (F06.7). ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʘʥʛʣʦʷʟʳʯʥʳʡ ʪʝʨʤʠʥ çmild cognitive impairmentè ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ 

ʚʘʨʠʘʥʪʦʚ ʧʝʨʝʚʦʜʘ: çʤʷʛʢʦʝ ʢʦʛʥʠʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝè, çʣʝʛʢʦʝ ʢʦʛʥʠʪʠʚʥʦʝ 
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ʨʘʩʩʪʨʦʡʩʪʚʦè. ʄʷʛʢʦʝ ʢʦʛʥʠʪʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ -  ʥʘʨʫʰʝʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ 

ʩʥʠʞʝʥʠʝʤ ʧʘʤʷʪʠ, ʪʨʫʜʥʦʩʪʴʶ ʚʦʩʧʨʠʷʪʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʥʠʞʝʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʢʘʢʦʡ-ʣʠʙʦ ʟʘʜʘʯʠ ʥʘ ʜʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ. ʏʘʩʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚʳʨʘʞʝʥʥʦʝ ʦʱʫʱʝʥʠʝ ʧʩʠʭʠʯʝʩʢʦʡ ʫʩʪʘʣʦʩʪʠ ʧʨʠ ʧʦʧʳʪʢʝ 

ʨʝʰʠʪʴ ʫʤʩʪʚʝʥʥʫʶ ʟʘʜʘʯʫ; ʦʙʫʯʝʥʠʝ ʥʦʚʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʫʙʲʝʢʪʠʚʥʦ ʪʨʫʜʥʳʤ, 

ʜʘʞʝ ʢʦʛʜʘ ʦʙʲʝʢʪʠʚʥʦ ʦʥʦ ʫʩʧʝʰʥʦ.[3] 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʤʝʨʦʡ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʷʚʣʷʝʪʩʷ, 

ʩʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʚʦʟʟʨʝʥʠʷʤ, ʦʙʷʟʘʪʝʣʴʥʦʝ ʚʢʣʶʯʝʥʠʝ ʚ ʩʠʩʪʝʤʫ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʘʜʘʧʪʘʮʠʠ ʤʝʪʦʜʦʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʤʦʱʠ ʜʣʷ ʣʶʜʝʡ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳʜʝʣʷʝʪʩʷ ʦʩʦʙʘʷ ʟʥʘʯʠʤʦʩʪʴ ʩʦʮʠʘʣʴʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʨʝʩʩʦʚʳʭ, ʜʝʧʨʝʩʩʠʚʥʳʭ ʠ ʘʩʩʦʮʠʠʨʫʝʤʳʭ ʩ ʥʠʤʠ ʥʘʨʫʰʝʥʠʡ 

(ʅʝʯʠʧʦʨʝʥʢʦ ɺ.ɺ. ʩ ʩʦʘʚʪ., 2005; ɺʦʣʦʰʠʥ ɺ.ʄ., 2005; ʂʦʨʦʣʴʢʦʚʘ ʀ.ʀ., 2006; 

ʂʦʨʦʣʝʥʢʦ ʎ.ʇ., 2007). ʄʝʭʘʥʠʟʤʳ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʦʪʥʦʰʝʥʠʠ 

ʣʶʜʝʡ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠ ʤʷʛʢʦʤ ʢʦʛʥʠʪʠʚʥʦʤ ʩʥʠʞʝʥʠʠ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʥʝʚʨʦʪʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʠʟʫʯʝʥʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʪʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʠʟʫʯʝʥʠʷ. 

ʆʨʪʦʜʦʢʩʘʣʴʥʳʝ, ʨʠʛʠʜʥʳʝ ʫʩʪʘʥʦʚʢʠ ʤʦʛʫʪ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ 

ʞʠʟʥʠ, ʚʳʟʳʚʘʷ ʪʷʞʸʣʳʝ ʜʫʰʝʚʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʧʨʦʪʠʚʦʚʝʩʘ, ʚʳʩʪʫʧʘʶʪ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʣʠʯʥʦʩʪʠ. ɺ 

ʧʦʜʦʙʥʦʤ ʩʣʫʯʘʝ ʧʦʞʠʣʳʝ ʣʶʜʠ ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ 

ʜʣʷ ʫʩʠʣʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʦʪʥʦʰʝʥʠʷ ʢ ʩʘʤʦʤʫ ʩʝʙʝ, ʯʪʦʙʳ ʥʘʫʯʠʪʴʩʷ 

ʧʝʨʝʦʮʝʥʠʚʘʪʴ ʠ ʚʢʣʶʯʘʪʴ ʩʚʦʡ ʚʥʫʪʨʝʥʥʠʡ ʦʧʳʪ, ʧʨʠʥʠʤʘʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ 

ʧʦʟʠʮʠʶ. [5,6] 

ɺ ʞʠʟʥʠ ʧʦʞʠʣʦʛʦ ʯʝʣʦʚʝʢʘ, ʚʩʪʨʝʯʘʶʪʩʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʥʘʩʳʱʝʥʥʳʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʵʤʦʮʠʷʤʠ ʠ ʧʝʨʝʞʠʚʘʥʠʷʤʠ ʪʘʢʠʝ, ʢʘʢ ʩʪʨʘʭ, ʯʫʚʩʪʚʦ ʦʙʠʜʳ, ʚʠʥʘ, 

ʪʨʝʚʦʞʥʦʩʪʴ, ʟʣʦʙʘ, ʙʝʩʧʦʤʦʱʥʦʩʪʴ, ʧʝʨʝʞʠʚʘʥʠʝ ʛʦʨʷ, ʫʪʨʘʪʳ ʠ ʜʨ. ɺ ʨʘʤʢʘʭ 

ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʩʠʭʦʪʝʨʘʧʠʠ ʵʪʠ ʩʦʩʪʦʷʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ çʵʢʟʠʩʪʝʥʮʠʘʣʴʥʳʡ ʢʨʠʟʠʩè (ʆʩʠʧʦʚʘ ɸ.ɸ., 2005; ʄʘʡʢʦʚ ɺ.ɺ. ʠ 

ʩʦʘʚʪ., 2005; ʕʥʪʦʥʠ ʉ., 2009). ɼʣʷ ʣʶʜʝʡ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʧʝʨʝʞʠʚʘʝʤʳʡ 

çʵʢʟʠʩʪʝʥʮʠʘʣʴʥʳʡ ʢʨʠʟʠʩè ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʧʣʦʪʴ ʜʦ ʨʘʟʚʠʪʠʷ ʜʠʩʦʮʠʠʨʦʚʘʥʥʦʛʦ 

ʦʜʠʥʦʯʝʩʪʚʘ. [1,2] 

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ 

ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ ʧʦʞʠʣʦʛʦ ʯʝʣʦʚʝʢʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ  ʨʘʟʨʝʰʝʥʠʶ ʢʨʠʟʠʩʘ 

ʩʘʤʦʧʨʠʥʷʪʠʷ ʯʝʨʝʟ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʜʝʢʚʘʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʝʨʘʨʭʠʠ ʤʦʪʠʚʦʚ, ʚ 

ʫʩʣʦʚʠʷʭ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. [5] 

ʄʝʪʦʜ  ʧʩʠʭʦʜʨʘʤʳ (ɸ.ʄʦʨʝʥʦ),  ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʨʠʟʠʩ ʩʘʤʦʧʨʠʥʷʪʠʷ, ʢʘʢ 

ʥʝʠʟʙʝʞʥʳʡ ʧʦʚʦʨʦʪʥʳʡ ʧʫʥʢʪ ʠʣʠ ʢʨʠʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʨʘʟʚʠʪʠʝ 

ʣʠʯʥʦʩʪʠ ʧʦʚʝʨʥʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʦʙʨʝʪʝʥʠʷ ʜʦʚʝʨʠʷ ʢ ʩʝʙʝ,  ʠ ʠʩʧʦʣʴʟʫʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʦʩʪʘ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʳʟʜʦʨʦʚʣʝʥʠʶ ʠ ʜʘʣʴʥʝʡʰʝʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. [7] 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  ʪʨʘʜʠʮʠʦʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʧʩʠʭʦʜʨʘʤʳ (ʧʦ ʄʦʨʝʥʦ), 

ʠʩʭʦʜʷ ʠʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʶʜʝʡ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʝ ʧʨʠʚʦʜʠʪ ʢ 

ʜʦʩʪʠʞʝʥʠʶ ʥʘʤʝʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʕʪʦʪ ʬʝʥʦʤʝʥ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʤʝʪʦʜ 

ʧʩʠʭʦʜʨʘʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥ ʥʘ ʩʧʦʥʪʘʥʥʦʝ ʨʘʩʢʨʳʪʠʝ ʧʦʜʘʚʣʝʥʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ. ʂʦʛʜʘ, 

ʚ ʧʨʦʮʝʩʩʝ ʠʤʧʨʦʚʠʟʘʮʠʠ, ʯʝʣʦʚʝʢ ʚʳʧʣʝʩʢʠʚʘʝʪ ʥʘ ʦʢʨʫʞʘʶʱʠʭ ʩʦʙʩʪʚʝʥʥʫʶ ʙʦʣʴ 

ʠʣʠ ʛʥʝʚ.   

ɼʣʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ, ʩ ʤʷʛʢʠʤ ʢʦʛʥʠʪʠʚʥʳʤ ʩʥʠʞʝʥʠʝʤ, ʧʨʦʮʝʩʩ ʠʤʧʨʦʚʠʟʘʮʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʝʥ. ʇʦʞʠʣʳʝ ʣʶʜʠ, ʚ ʩʠʣʫ ʚʦʟʨʘʩʪʥʦʛʦ ʵʛʦʮʝʥʪʨʠʟʤʘ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʛʥʠʪʠʚʥʦʡ ʩʬʝʨʳ, ʚʦʩʧʨʠʥʠʤʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʢʦʥʢʨʝʪʥʦʤ ʫʨʦʚʥʝ. 
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ʇʨʠ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʧʝʨʘʮʠʦʥʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʤʳʰʣʝʥʠʷ ʧʝʨʝʞʠʚʘʝʤʳʡ 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʚʩʧʣʝʩʢ (ʙʦʣʠ, ʛʥʝʚʘ) ʧʨʠʥʠʤʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ  ʚ ʩʚʦʡ ʘʜʨʝʩ, ʘ ʥʝ ʚ 

ʘʜʨʝʩ ʛʝʨʦʷ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. [3] 

ʇʦʞʠʣʦʡ ʯʝʣʦʚʝʢ, ʩ ʤʷʛʢʠʤ ʢʦʛʥʠʪʠʚʥʳʤ ʩʥʠʞʝʥʠʝʤ, ʚʤʝʩʪʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʝʙʝ ʠ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʤʦʞʝʪ ʫʩʠʣʠʪʴ ʥʝʛʘʪʠʚʥʳʝ 

ʧʝʨʝʞʠʚʘʥʠʷ. ʋʯʘʩʪʠʝ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʝʩʩʠʠ  

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʦʩʪʨʦʪʫ ʧʝʨʝʞʠʚʘʝʤʳʭ ʵʤʦʮʠʡ ʠ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʜʠʩʦʮʠʠʨʦʚʘʥʥʦʛʦ 

ʦʜʠʥʦʯʝʩʪʚʘ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʢʨʫʛʘ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ ʧʦʞʠʣʦʛʦ 

ʯʝʣʦʚʝʢʘ,  

ɺ 80-ʭ ʛʦʜʘʭ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʛʘʪʠʚʥʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ (ʦʜʠʥʦʯʝʩʪʚʦ, ʪʨʝʚʦʛʘ, ʜʝʧʨʝʩʩʠʷ, ʧʦʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ)  

ʷʚʣʷʶʪʩʷ ʧʨʝʜʠʢʪʘʤʠ ʩʥʠʞʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. [1,6] 

ʆʜʥʘʢʦ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʚʩʸ ʙʦʣʝʝ ʫʪʚʝʨʞʜʘʝʪʩʷ ʪʦʯʢʘ 

ʟʨʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʩʪʘʨʝʥʠʝ ʥʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʨʦʩʪʘʷ ʠʥʚʦʣʶʮʠʷ, 

ʫʛʘʩʘʥʠʝ ʠ ʨʝʛʨʝʩʩ, ʩʢʦʨʝʝ ʵʪʦ ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʩʪʘʥʦʚʣʝʥʠʝ ʯʝʣʦʚʝʢʘ,  ʚʢʣʶʯʘʶʱʝʝ 

ʤʥʦʛʠʝ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʝ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ. ʇʦʟʠʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ 

ʣʠʯʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʥʘʣʠʯʠʝ ʞʠʟʥʝʥʥʦʡ ʮʝʣʠ, ʧʦʩʪʦʷʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʥʦʚʦʤʫ, ʦʩʚʦʝʥʠʝ 

ʥʦʚʳʭ ʥʘʚʳʢʦʚ ʧʦ ʧʨʠʥʮʠʧʫ ʢʦʤʧʝʥʩʘʮʠʠ ʷʚʣʷʶʪʩʷ ʩʪʠʤʫʣʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ 

ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ. [2, 4]  

ʋʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʣʶʜʝʡ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ, ʤʳ, ʩʦʭʨʘʥʷʷ ʙʘʟʦʚʳʝ 

ʧʨʠʥʮʠʧʳ ʤʝʪʦʜʘ ʧʩʠʭʦʜʨʘʤʳ, ʘʜʘʧʪʠʨʦʚʘʣʠ ʝʛʦ ʢ ʧʨʦʮʝʩʩʫ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʣʶʜʝʡ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʄʝʪʦʜ ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʜʨʘʤʳ ʫʯʠʪʳʚʘʝʪ ʚʝʜʫʱʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʥʫʶ 

ʜʣʷ ʵʪʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʩʠʭʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ. 

ʇʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʤʠʰʝʥʴʶ ʤʝʪʦʜʘ ʚʳʩʪʫʧʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʦʜʦʣʝʥʠʷ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʪʨʫʜʥʷʶʪ ʧʦʣʥʦʮʝʥʥʦʝ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ   ʯʝʣʦʚʝʢʘ ʚ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ ʩ ʤʷʛʢʠʤ 

ʢʦʛʥʠʪʠʚʥʳʤ ʩʥʠʞʝʥʠʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʧʦ 

ʥʝʚʨʦʪʠʯʝʩʢʦʤʫ ʩʮʝʥʘʨʠʶ.  

ʅʘ ʧʦʞʠʣʦʛʦ ʯʝʣʦʚʝʢʘ, ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʷ ʢʫʨʩʘ ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʜʨʘʤʳ, 

ʚʦʟʜʝʡʩʪʚʫʝʪ ʚʟʘʠʤʥʦ ʩʚʷʟʘʥʥʘʷ ʛʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ 

ʨʘʟʚʠʪʠʷ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʩʪʘʪʫʩʘ ʣʠʯʥʦʩʪʠ ʚ 

ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ. çɺ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʦʟʜʥʝʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʵʪʘʧʘ ʩʦʮʠʘʣʠʟʘʮʠʠ 

ʠʥʜʠʚʠʜʫʫʤʘ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ ʠʝʨʘʨʭʠʠ ʤʦʪʠʚʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʤʦʪʠʚʘ 

ʩ ʵʩʪʝʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ, ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʝʛʦ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠè. [1, 4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʛʥʠʪʠʚʥʘʷ  ʧʩʠʭʦʜʨʘʤʘ ï ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʜʣʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ 

ʩ ʤʷʛʢʠʤ ʢʦʛʥʠʪʠʚʥʳʤ ʩʥʠʞʝʥʠʝʤ, ʤʝʪʦʜ ʜʨʘʤʦʪʝʨʘʧʠʠ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ 

ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ, ʢʦʪʦʨʦʝ ʦʢʘʟʳʚʘʝʪ ʩʧʝʮʠʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ 

ʧʨʦʮʝʩʩ ʯʪʝʥʠʷ ʧʦ ʨʦʣʷʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ.  

ɺ ʧʨʦʮʝʩʩʝ ʯʪʝʥʠʷ, ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ 

ʜʣʷ ʧʦʙʫʞʜʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ʢ ʠʤʧʨʦʚʠʟʘʮʠʦʥʥʳʤ ʟʘʤʝʯʘʥʠʷʤ.  ʀʤʝʥʥʦ ʟʘ 

ʩʯʝʪ  ʚʳʩʢʘʟʳʚʘʝʤʳʭ ʟʘʤʝʯʘʥʠʡ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʛʨʫʧʧʳ ʩʦʟʜʘʶʪʩʷ ʧʨʝʜʧʦʩʳʣʢʠ 

ʜʣʷ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʨʘʩʢʨʳʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʤʠʨʘ ʧʦʞʠʣʦʛʦ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʯʫʚʩʪʚ, 

ʧʝʨʝʞʠʚʘʥʠʡ, ʠʤʝʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʚʦʟʥʠʢʰʠʤ ʫ ʥʝʛʦ ʧʨʦʙʣʝʤʘʤ.  

ʇʦ ʟʘʢʦʥʘʤ ʘʧʧʝʨʮʝʧʮʠʠ ʧʘʮʠʝʥʪʳ (ʫʯʘʩʪʥʠʢʠ ʪʨʝʥʠʥʛʘ) ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʨʠʭʦʜʷʪ ʢ ʦʩʦʟʥʘʥʠʶ ʧʨʦʙʣʝʤʳ ʧʫʪʝʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʝʡʩʪʚʠʡ ʛʝʨʦʝʚ ʯʠʪʘʝʤʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʧʝʨʝʥʦʩʘ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʞʠʟʥʝʥʥʳʝ ʩʠʪʫʘʮʠʠ. ʀʟ 

ʵʪʦʛʦ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʝʪʦʜ ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʜʨʘʤʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠ 

ʢʦʨʨʝʢʮʠʠ ʢʦʛʥʠʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʪʨʝʥʠʨʦʚʢʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʵʪʦʛʦ ʥʘʚʳʢʘ ʯʪʝʥʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ ʥʘ ʩʶʞʝʪʝ ʠ ʜʝʡʩʪʚʠʷʤʠ ʯʣʝʥʦʚ ʛʨʫʧʧʳ, 

ʨʘʟʚʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʥʘʧʨʘʚʣʝʥʥʦʤʫ ʨʘʟʤʳʰʣʝʥʠʶ ʦ ʭʘʨʘʢʪʝʨʝ ʛʝʨʦʷ, 
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ʫʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʩʦʙʳʪʠʡ, ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʞʠʚʘʥʠʷʭ 

ʛʝʨʦʷ, ʦʙʦʙʱʝʥʠʶ ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʶ ʚʳʚʦʜʦʚ.  

ʅʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʩʠʭʦʜʨʘʤʳ - ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʴ 

ʛʨʫʧʧʳ, ʩʧʦʥʪʘʥʥʦʩʪʴ ʧʦʚʝʜʝʥʠʷ, ʠʤʧʨʦʚʠʟʘʮʠʷ. "ʇʨʦʞʠʚʘʷ" ʚʘʞʥʳʝ ʩʠʪʫʘʮʠʠ, 

ʧʦʞʠʣʦʡ ʯʝʣʦʚʝʢ ʧʦ-ʥʦʚʦʤʫ ʦʩʦʟʥʘʝʪ ʧʨʦʙʣʝʤʳ, ʩʧʦʩʦʙʳ ʩʚʦʝʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ, 

ʦʪʥʦʰʝʥʠʷ ʢ ʩʦʙʳʪʠʷʤ, ʮʝʥʥʦʩʪʷʤ, ʢʦʥʢʨʝʪʥʳʤ ʜʝʣʘʤ. ʆʥ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʦʪʥʦʰʝʥʠʡ ʩ ʙʣʠʟʢʠʤʠ ʣʶʜʴʤʠ, ʦʙʱʝʩʪʚʦʤ ʚ ʮʝʣʦʤ ʠ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ. 

ʎʝʥʪʨʘʣʴʥʳʤ ʟʚʝʥʦʤ ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʜʨʘʤʳ, ʢʘʢ ʤʝʪʦʜʘ ʧʩʠʭʦʪʝʨʘʧʠʠ, 

ʷʚʣʷʝʪʩʷ ʠʥʩʘʡʪ. ʇʦʜ ʪʝʨʤʠʥʦʤ çʠʥʩʘʡʪè  ʤʳ ʧʦʥʠʤʘʝʤ ʚʥʝʟʘʧʥʦʝ ʦʩʦʟʥʘʥʠʝ ʩʠʪʫʘʮʠʠ, 

ʧʦʥʠʤʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʨʦʣʠ ʚ ʝʝ ʨʘʟʚʠʪʠʠ.  ɺʳʩʢʘʟʳʚʘʥʠʝ ʫʯʘʩʪʥʠʢʘ ï 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʜʝʡʩʪʚʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʠʤʧʨʦʚʠʟʘʮʠʠ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʧʦʣʦʞʝʥ 

ʭʘʨʘʢʪʝʨ ʛʝʨʦʷ ʯʠʪʘʝʤʦʡ ʧʴʝʩʳ ʠ ʞʠʟʥʝʥʥʳʡ ʦʧʳʪ ʧʘʮʠʝʥʪʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʩʩʠʠ 

ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʜʨʘʤʳ ʧʨʦʷʚʣʝʥʠʷʤ ʯʫʚʩʪʚʝʥʥʦʛʦ ʧʝʨʝʞʠʚʘʥʠʷ ʧʦʞʠʣʦʛʦ ʯʝʣʦʚʝʢʘ, 

ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. ʏʫʚʩʪʚʝʥʥʦʝ ʧʝʨʝʞʠʚʘʥʠʝ (çʠʥʩʘʡʪè)  ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ 

ʘʢʪʫʘʣʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʬʣʠʢʪʦʚ ʫʯʘʩʪʥʠʢʦʚ, ʚʳʷʚʣʷʝʤʳʭ ʚ ʭʦʜʝ 

ʧʩʠʭʦʜʨʘʤʘʪʠʯʝʩʢʦʛʦ ʯʪʝʥʠʷ. ʇʨʠ ʨʘʟʙʦʨʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʘʞʜʳʡ ʫʯʘʩʪʥʠʢ 

ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʜʨʘʤʳ, ʙʫʢʚʘʣʴʥʦ, ʩʦʦʪʥʦʩʠʪ ʩʝʙʷ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʦʡ ʛʝʨʦʝʚ, 

ʠʣʠ ʩʠʪʫʘʮʠʝʡ. ʀʤʝʥʥʦ ʚ ʪʘʢʦʡ,  ʱʘʜʷʱʝʡ ʬʦʨʤʝ, ʧʨʦʠʩʭʦʜʠʪ ʟʘʧʫʩʢ ʤʝʭʘʥʠʟʤʘ 

ʨʘʟʨʝʰʝʥʠʷ ʢʨʠʟʠʩʘ ʩʘʤʦʧʨʠʥʷʪʠʷ.  

  ʇʦʩʣʝ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʨʘʟʙʦʨʘ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʥʘ ʬʦʥʝ ʩʧʝʮʠʘʣʴʥʦ 

ʧʦʜʦʙʨʘʥʥʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ï ʫʯʘʩʪʥʠʢʠ, ʙʝʟ ʚʥʝʰʥʝʛʦ ʢʦʥʪʨʦʣʷ ʩʦ 

ʩʪʦʨʦʥʳ ʧʩʠʭʦʪʝʨʘʧʝʚʪʘ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʯʠʪʳʚʘʶʪ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦʣʥʦʩʪʴʶ, 

ʚʢʣʘʜʳʚʘʷ ʚ ʠʥʪʦʥʘʮʠʶ ʛʝʨʦʝʚ ʩʦʙʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʦʙʳʪʠʶ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʩʫʞʜʝʥʠʷ ʧʴʝʩʳ, ʫʯʘʩʪʥʠʢʠ, ʚʦʩʧʨʠʥʠʤʘʷ ʩʦʟʚʫʯʥʳʝ ʩʦʙʩʪʚʝʥʥʳʤ 

ʧʝʨʝʞʠʚʘʥʠʷʤ, ʚʳʩʢʘʟʳʚʘʥʠʷ ʯʣʝʥʦʚ ʛʨʫʧʧʳ, ʙʫʢʚʘʣʴʥʦ ʦʙʲʝʜʠʥʷʶʪʩʷ ʩ ʥʠʤʠ ʚ 

ʜʨʫʞʝʩʢʠʝ ʩʦʶʟʳ. ʕʪʦʪ ʬʝʥʦʤʝʥ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʟʥʘʯʠʤʳʭ ʜʦʩʪʠʞʝʥʠʡ ʦʙʱʝʛʦ 

ʧʨʦʮʝʩʩʘ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ.   ʇʩʠʭʦʜʨʘʤʘʪʠʯʝʩʢʦʝ 

ʧʨʦʯʠʪʳʚʘʥʠʝ ʨʦʣʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʦʚʝʜʝʥʠʠ ʫʯʘʩʪʥʠʢʘ, ʝʛʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʧʨʦʙʣʝʤʝ (ʪʝʤʝ),  ʦʩʦʟʥʘʥʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʨʘʩʰʠʨʝʥʠʝ 

ʧʘʣʠʪʨʳ ʧʦʟʠʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʩʭʦʜʥʳʝ ʩʠʪʫʘʮʠʠ ʚ 

ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. 

ʇʨʦʛʦʚʘʨʠʚʘʥʠʝ  (ʠʥʪʝʨʧʨʝʪʘʮʠʷ)  ʧʝʨʝʞʠʚʘʝʤʳʭ ʛʝʨʦʝʤ ʧʨʦʠʟʚʝʜʝʥʠʷ ʵʤʦʮʠʡ,  

ʩʦʚʝʨʰʘʝʤʳʭ ʠʤ ʧʦʩʪʫʧʢʦʚ ʠ ʧʦʣʫʯʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʛʨʫʧʧʳ, ʥʝ ʚ ʩʚʦʡ ʘʜʨʝʩ, ʘ ʚ 

ʘʜʨʝʩ ʛʝʨʦʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʨʝʧʝʨʪʫʘʨʘ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʫʯʘʩʪʥʠʢʘ, 

ʦʩʣʘʙʣʝʥʠʶ ʨʠʛʠʜʥʳʭ ʩʪʝʨʝʦʪʠʧʦʚ. 

ʇʴʝʩʘ, ʧʦʩʪʫʧʢʠ ʛʝʨʦʝʚ, ʩʠʪʫʘʮʠʷ ʨʘʟʚʠʪʠʷ ʩʶʞʝʪʘ - ʵʪʦ ʩʚʦʝʦʙʨʘʟʥʳʡ 

ʬʫʥʜʘʤʝʥʪ, ʥʘ ʢʦʪʦʨʦʤ ʢʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʩʪʨʦʠʪ ʩʦʙʩʪʚʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʦʧʠʩʳʚʘʝʤʦʛʦ 

ʘʚʪʦʨʦʤ ʩʦʙʳʪʠʷ (ʩʶʞʝʪʘ). ɺʳʩʢʘʟʳʚʘʥʠʷ ʫʯʘʩʪʥʠʢʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʨʘʤʢʘʤʠ 

ʟʘʜʘʥʥʳʤʠ ʘʚʪʦʨʦʤ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʝʩʪʴ ʧʨʦʩʪʦʨ, ʢʘʢ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʞʠʟʥʝʥʥʦʛʦ 

ʦʧʳʪʘ, ʪʘʢ ʠ ʪʚʦʨʯʝʩʪʚʘ. ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʳ ʚʳʩʢʘʟʳʚʘʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʬʠʥʘʣʘ ʧʨʦʠʟʚʝʜʝʥʠʷ.  

ɺʳʙʦʨ ʧʨʦʠʟʚʝʜʝʥʠʷ  ʦʧʨʝʜʝʣʷʝʪʩʷ, ʟʥʘʯʠʤʦʩʪʴʶ ʦʧʠʩʳʚʘʝʤʦʛʦ ʩʶʞʝʪʘ ʚ ʞʠʟʥʠ 

ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʛʨʫʧʧʳ. ɿʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʣʝʡ ʦʪʚʝʯʘʶʪ ʩʘʤʠ ʫʯʘʩʪʥʠʢʠ. ʆʥʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʠʨʘʶʪ ʨʦʣʴ, ʦʙʨʘʟ ʦʜʥʦʛʦ ʠʟ ʛʝʨʦʝʚ  ʯʠʪʘʝʤʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, 

ʠʥʪʦʥʘʮʠʶ.   

ɿʘʜʘʯʘ ʧʩʠʭʦʣʦʛʘ ï ʥʘʙʣʶʜʘʪʴ  ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ ʧʦʚʝʜʝʥʠʷ ʚ ʛʨʫʧʧʝ ʠ 

ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʘʢʪʠʚʥʦʩʪʴ ʚʳʨʘʞʝʥʠʷ ʧʘʮʠʝʥʪʘʤʠ ʧʝʨʝʞʠʚʘʥʠʡ ʠ 

ʫʤʦʟʘʢʣʶʯʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʯʪʝʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ,  ʩʧʝʮʠʘʣʠʩʪʫ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʨʝʤʷ ʚʳʩʢʘʟʳʚʘʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʫʯʘʩʪʥʠʢʦʚ. ʅʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʝʚʨʘʱʘʪʴ ʯʘʩʦʚʦʝ ʟʘʥʷʪʠʝ ʚ ʩʦʣʴʥʦʝ ʚʳʩʪʫʧʣʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʫʯʘʩʪʥʠʢʦʚ.  



ð 24 ð     Scientific achievements of the third millennium 

 

ɸ.ʄʦʨʝʥʦ ʜʝʣʘʣ ʘʢʮʝʥʪ ʥʘ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʚʠʜʘʭ ʧʩʠʭʦʜʨʘʤʳ. ʆʪʣʠʯʠʝ ʤʝʞʜʫ 

ʚʠʜʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʤʠʰʝʥʠ 

(ʧʨʦʙʣʝʤʳ). [8] 

ʕʪʦʪ ʧʨʠʥʮʠʧ ʟʘʣʦʞʝʥ ʠ ʚ ʤʝʪʦʜ ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʜʨʘʤʳ. ɺ ʧʨʦʮʝʩʩʝ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʜʨʘʤʳ ʘʢʮʝʥʪʳ, ʨʘʩʩʪʘʚʣʝʥʥʳʝ ʘʚʪʦʨʦʤ ʥʘ ʛʝʨʦʷʭ, 

ʩʤʝʱʘʶʪʩʷ ʥʘ ʩʘʤʠʭ ʫʯʘʩʪʥʠʢʦʚ ʪʨʝʥʠʥʛʘ. ʍʘʨʘʢʪʝʨ, ʜʝʡʩʪʚʠʷ ʛʝʨʦʷ ʦʧʦʩʨʝʜʫʶʪʩʷ, ʩ 

ʢʦʥʢʨʝʪʥʦʡ ʣʠʯʥʦʩʪʠ ʫʯʘʩʪʥʠʢʘ ʥʘ ʭʘʨʘʢʪʝʨ ʛʝʨʦʷ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

1. ʇʨʦʙʣʝʤʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʈʘʟʙʦʨ ʜʝʡʩʪʚʠʡ ʦʜʥʦʛʦ ʛʝʨʦʷ. (ʢʦʨʦʣʴ 
ʃʠʨ, ʚʦʣʢ ɸʢʝʣʳ, ʛʨʘʬ ɸʣʴʤʘʚʠʘ, ʛʨʘʬʠʥʷ ʈʦʟʠʥʳ, ʆʥʝʛʠʥ  ʠ ʜʨ.); 

2. ʇʨʦʙʣʝʤʳ (ʢʦʥʬʣʠʢʪʳ, ʦʙʠʜʳ) ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʩʢʦʣʴʢʠʭ ʛʝʨʦʝʚ 
ʧʨʦʠʟʚʝʜʝʥʠʷ. (ɻʝʨʦʠ ʧʴʝʩʳ çʇʷʪʴ ʚʝʯʝʨʦʚè, çʊʨʠ ʜʝʚʫʰʢʠ ʚ 

ʛʦʣʫʙʦʤè, çɿʦʣʦʪʘʷ ʨʳʙʢʘè, ʩʦʮʠʘʣʴʥʳʝ ʨʦʣʠ ʚ ʜʚʦʨʷʥʩʢʦʤ ʦʙʱʝʩʪʚʝ 

ʚ çɽʚʛʝʥʠʠ ʆʥʝʛʠʥʝè ʠ ʧʨ.); 

3. ʇʨʦʙʣʝʤʘ ʪʝʤʳ, ʟʥʘʯʠʤʦʡ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʛʨʫʧʧʳ. ɺʦʩʧʠʪʘʥʠʝ 

ʜʝʪʝʡ - çɿʦʣʫʰʢʘè, çɻʘʤʣʝʪ, ʧʨʠʥʮ ʜʘʪʩʢʠʡè. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʘʩʣʝʜʩʪʚʘ - çʂʦʨʦʣʴ ʃʠʨè. ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʦʢʦʣʝʥʠʷʤʠ ï 

çʉʥʝʛʫʨʦʯʢʘè, çɽʚʛʝʥʠʡ ʆʥʝʛʠʥè, çʉʢʘʟʢʘ ʦ ʮʘʨʝ ʉʘʣʪʘʥʝ, ʮʘʨʝʚʠʯʝ 

ɻʚʠʜʦʥʝ ʠ ʮʘʨʝʚʥʝ ʃʝʙʝʜʠè ʠ ʪ.ʧ. 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʪʦʜ ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʜʨʘʤʳ,  ʟʘʢʣʘʜʳʚʘʝʪ ʚ ʩʪʨʫʢʪʫʨʫ 

ʣʠʯʥʦʩʪʠ ʠ ʨʝʩʫʨʩʥʳʡ ʢʦʤʧʦʥʝʥʪ. ʈʝʩʫʨʩ ʣʠʯʥʦʩʪʠ ʚʳʩʪʨʦʝʥ ʥʘ ʧʦʥʠʤʘʥʠʠ ʢʘʞʜʦʛʦ 

ʫʯʘʩʪʥʠʢʘ ʪʨʝʥʠʥʛʘ ʪʦʛʦ, ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʣʦʞʠʣʠʩʴ ʝʛʦ ʦʪʥʦʰʝʥʠʷ ʩ 

ʙʣʠʟʢʠʤʠ ʣʶʜʴʤʠ.  

ɿʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʩʝʩʩʠʠ ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʜʨʘʤʳ: 

1. ɸʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʯʪʝʥʠʷ, ʢʘʢ  ʧʩʠʭʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ. ʋʜʝʨʞʘʥʠʝ 
ʚʥʠʤʘʥʠʷ ʥʘ ʧʨʦʮʝʩʩʝ ʯʪʝʥʠʷ ʚʩʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʏʝʪʢʦʩʪʴ 

ʘʨʪʠʢʫʣʠʨʦʚʘʥʠʷ ʠ ʠʥʪʦʥʠʨʦʚʘʥʠʷ ʧʨʠ ʧʨʝʜʲʷʚʣʝʥʠʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʳʙʨʘʥʥʦʡ ʨʦʣʠ. ɺʳʜʝʣʝʥʠʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ 

ʩʚʷʟʝʡ ʚ ʦʪʥʦʰʝʥʠʷʭ ʛʝʨʦʝʚ, ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ. ʇʦʩʪʨʦʝʥʠʝ 

ʟʘʚʝʨʰʝʥʥʦʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷ. 

2. ʊʚʦʨʯʝʩʢʦʝ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʠ ʢʦʥʬʣʠʢʪʦʚ. 

3. ɺʳʨʘʙʦʪʢʘ ʥʦʚʳʭ ʩʪʨʘʪʝʛʠʡ ʧʦʚʝʜʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʩʘʤʦʧʦʥʠʤʘʥʠʷ 
ʧʘʮʠʝʥʪʦʤ (ʫʯʘʩʪʥʠʢʦʤ) ʩʦʙʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ 

ʨʝʘʢʮʠʡ ʚ ʩʭʦʜʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

4. ʇʨʝʦʜʦʣʝʥʠʝ ʥʝʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʩʪʝʨʝʦʪʠʧʦʚ ʠ 

ʩʧʦʩʦʙʦʚ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʧʨʦʙʣʝʤʫ. 

5. ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʦʪʦʚʥʦʩʪʠ ʢ ʥʦʚʦʤʫ ʘʜʝʢʚʘʪʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʠ ʥʦʚʳʤ 
ʩʧʦʩʦʙʘʤ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ. 

ʇʨʠʥʷʪʠʝ ʧʦʞʠʣʳʤ ʯʝʣʦʚʝʢʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʝʨʰʝʥʠʷ ʥʦʚʦʛʦ ʜʝʡʩʪʚʠʷ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʘ ʦʙʲʝʢʪʠʚʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʯʫʚʩʪʚʫ ʚʠʥʳ (ʦʙʠʜʳ, ʪʨʝʚʦʛʠ), 

ʢ ʩʚʦʠʤ ʜʝʡʩʪʚʠʷʤ ʚ ʪʝʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʠ ʨʘʜʦʩʪʴ ʦʪ ʦʩʦʟʥʘʥʠʷ ʫʚʝʨʝʥʥʦʩʪʠ ʚ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʠʣʘʭ ʜʣʷ ʨʝʰʝʥʠʷ ʜʨʫʛʠʭ ʪʨʫʜʥʳʭ ʞʠʟʥʝʥʥʳʭ ʩʠʪʫʘʮʠʡ.  ʂ. ʗʩʧʝʨʩ 

ʦʪʤʝʯʘʣ, ʯʪʦ çéʫ ʩʪʘʨʦʩʪʠ ʝʩʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʉʪʘʨʳʡ ʯʝʣʦʚʝʢ ʜʫʭʦʚʝʥ ï ʥʠʢʦʤʫ ʥʝ 

ʟʘʚʠʜʫʝʪ, ʩʚʦʙʦʜʝʥ ʦʪ ʜʠʢʪʘʪʘè. [9] 

ɺ ʢʘʯʝʩʪʚʝ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʪʘʥʦʚʦʢ ʠ ʨʘʟʨʫʰʝʥʠʝ 

ʩʪʝʨʝʦʪʠʧʦʚ ʜʝʡʩʪʚʠʡ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʪʠʤʫʣʳ: 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʯʘʩʪʥʠʢʫ ʩʚʦʙʦʜʥʦʛʦ ʚʳʙʦʨʘ, ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʯʘʩʪʠʷ 
ʚ ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʜʨʘʤʝ, ʪʘʢ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʙʠʨʘʝʤʦʡ ʨʦʣʠ; 

- ʚʦʚʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʘ ʚ ʘʢʪʠʚʥʫʶ ʫʤʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʠʤʧʨʦʚʠʟʘʮʠʡ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʡ; 

- ʧʦʣʫʯʝʥʠʝ ʫʯʘʩʪʥʠʢʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʧʦʜʢʨʝʧʣʝʥʠʷ ʦʪ ʛʨʫʧʧʳ ʧʦ 
ʦʢʦʥʯʘʥʠʠ ʯʪʝʥʠʷ;  
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- ʙʝʟʫʩʣʦʚʥʦʝ ʧʨʠʥʷʪʠʝ ʫʤʦʟʘʢʣʶʯʝʥʠʡ ʠ ʚʳʚʦʜʦʚ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ; 

- ʧʦʣʫʯʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʦʩʪʘʣʴʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ. 

ʇʦʞʠʣʳʝ ʣʶʜʠ ʦʭʦʪʥʦ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʪʷʛʦʩʪʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʩʚʦʝʡ ʞʠʟʥʠ 

ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʧʝʨʝʞʠʚʘʥʠʷʭ. ʈʘʟʨʷʜʢʘ ʚʦʟʥʠʢʘʝʪ ʦʪ ʩʦʚʤʝʩʪʥʦ ʧʨʦʯʫʚʩʪʚʦʚʘʥʥʦʡ 

ʩʠʪʫʘʮʠʠ.  

ʈʘʩʩʢʘʟʳʚʘʷ ʦ ʛʝʨʦʝ, ʧʦʞʠʣʦʡ ʯʝʣʦʚʝʢ ʚʢʣʘʜʳʚʘʝʪ ʚ ʩʚʦʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʝʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʩʦʙʩʪʚʝʥʥʫʶ ʠʩʪʦʨʠʶ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʙʦʨʘ  ʜʝʡʩʪʚʠʡ ʛʝʨʦʝʚ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ  ʜʦʩʪʘʪʦʯʥʦʡ ʧʩʠʭʠʯʝʩʢʦʡ ʛʠʙʢʦʩʪʠ, ʢʦʪʦʨʘʷ (ʢʘʢ ʥʦʚʦʝ 

ʢʘʯʝʩʪʚʦ ʣʠʯʥʦʩʪʠ) ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ ʧʦʥʷʪʴ ʩʝʙʷ ʠ ʦʢʨʫʞʘʶʱʠʭ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʩʪʦʡʯʠʚʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ  ʧʝʨʝʤʝʥʘʤ. ʕ.ʕʨʠʢʩʦʥ, ʘʥʘʣʠʟʠʨʫʷ ʟʘʜʘʯʠ  

ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʚ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ,  ʧʠʩʘʣ, ʯʪʦ çéʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷè.[9] 

ʉʪʘʥʦʚʷʩʴ ʩʣʫʰʘʪʝʣʝʤ, ʩʣʳʰʠʪ ʤʥʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʦ ʜʨʫʛʠʭ ʛʝʨʦʷʭ 

ʧʨʦʠʟʚʝʜʝʥʠʷ. ʇʦʜʦʙʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʧʦʤʦʛʘʝʪ ʢʘʞʜʦʤʫ ʫʯʘʩʪʥʠʢʫ ʩʝʩʩʠʠ ʣʫʯʰʝ 

ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʝʙʝ, ʧʦʜʝʣʠʪʴʩʷ ʪʷʞʸʣʳʤʠ ʚʧʝʯʘʪʣʝʥʠʷʤʠ. ʕʪʦʪ ʧʨʠʝʤ ʧʦʟʚʦʣʷʝʪ 

çʩʦʭʨʘʥʠʪʴ ʣʠʮʦè, ʪʝʤ ʫʯʘʩʪʥʠʢʘʤ, ʢʦʪʦʨʳʝ ʝʱʝ ʥʝ ʦʙʨʝʣʠ ʫʚʝʨʝʥʥʦʩʪʴ, ʥʦ ʦʩʦʟʥʘʣʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʦʚʘ ʂ.ʖʥʛʘ çéʚ ʩʪʘʨʦʩʪʠ ʝʩʪʴ ʧʫʪʴ ʟʘʜʘʯʠ ï 

ʧʦʜʛʦʪʦʚʢʘ ʢ ʙʳʪʠʶè. ʏʝʣʦʚʝʢʫ ʚ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʘ, ʧʦ ʤʥʝʥʠʶ ʂ.ʖʥʛʘ ʫʞʝ ʥʝ 

ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʥʝʰʥʠʝ ʩʚʷʟʠ, ʝʤʫ ʥʝ ʥʫʞʥʘ ʬʦʨʩʠʨʦʚʘʥʥʘʷ ʩʦʮʠʘʣʠʟʘʮʠʷ. 

çéʏʝʣʦʚʝʢ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʞʠʟʥʠ ʤʦʞʝʪ ʦʙʨʝʩʪʠ ʥʦʚʦʝ ʧʦʣʥʦʚʝʩʥʦʝ ʨʘʟʚʠʪʠʝ 

ʩʚʦʝʡ ʣʠʯʥʦʩʪʠè. [9]  

ɿʘʢʣʶʯʝʥʠʝ 

ʆʧʠʨʘʷʩʴ ʥʘ ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ ʜʨʘʤʦʪʝʨʘʧʠʠ,  ʤʝʪʦʜ ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʜʨʘʤʳ 

ʧʦʩʪʨʦʝʥ ʩ  ʫʯʝʪʦʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʥʝʚʨʦʪʠʯʝʩʢʦʛʦ  ʩʦʩʪʦʷʥʠʷ ʠ 

ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʧʦʞʠʣʦʛʦ ʯʝʣʦʚʝʢʘ ʩ ʤʷʛʢʠʤ ʢʦʛʥʠʪʠʚʥʳʤ ʩʥʠʞʝʥʠʝʤ.   

ʋʯʘʩʪʠʝ ʚ ʩʝʩʩʠʠ ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʜʨʘʤʳ ʩʧʦʩʦʙʩʪʚʫʝʪ, ʚ çʵʢʦʣʦʛʠʯʝʩʢʦʡè 

ʬʦʨʤʝ,  ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʠ ʦʩʦʟʥʘʚʘʝʤʦʤʫ ʧʨʠʥʷʪʠʶ ʩʚʦʝʛʦ ʧʨʦʰʣʦʛʦ ʦʧʳʪʘ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʪʨʘʚʤʠʨʫʶʱʠʝ ʩʠʪʫʘʮʠʠ.  ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʦʟʥʘʥʠʶ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʜʝʡʩʪʚʠʷʤʠ ʠ ʩʣʦʞʠʚʰʠʤʠʩʷ ʦʪʥʦʰʝʥʠʷʤʠ ʩ ʙʣʠʟʢʠʤʠ ʣʶʜʴʤʠ, ʘ ʪʘʢ ʞʝ ʨʘʟʚʠʪʠʶ 

ʢʦʛʥʠʪʠʚʥʦʡ ʩʬʝʨʳ ʣʠʯʥʦʩʪʠ ʠ ʵʩʪʝʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʦʪʠʚʦʚ ʧʦʚʝʜʝʥʠʷ.  

ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʦʜ ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʜʨʘʤʳ ʨʘʩʰʠʨʷʝʪ ʨʝʧʝʨʪʫʘʨ ʤʝʪʦʜʦʚ 

ʦʢʘʟʘʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʣʶʜʷʤ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʤʷʛʢʠʤ ʢʦʛʥʠʪʠʚʥʳʤ 

ʩʥʠʞʝʥʠʝʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ  ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ ʫ ʜʝʪʝʡ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʛʘʩʪʨʠʪʦʤ (ʍɻ) ʠ ʵʢʟʦʛʝʥʥʦ-

ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤ ʦʞʠʨʝʥʠʝʤ. ʆʙʩʣʝʜʦʚʘʥʳ ʙʠʦʧʪʘʪʳ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ 

ʦʪ 20 ʜʝʪʝʡ ʩ ʍɻ ʠ ʦʞʠʨʝʥʠʝʤ ʠ 59 ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʛʘʩʪʨʠʪʦʤ ʠ ʥʦʨʤʘʣʴʥʦʡ 

ʤʘʩʩʦʡ ʪʝʣʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ 

ʧʨʠ ʩʦʧʫʪʩʪʚʫʶʱʝʤ ʦʞʠʨʝʥʠʠ ʷʚʣʷʝʪʩʷ ʫʤʝʨʝʥʥʘʷ ʩʪʝʧʝʥʴ ʚʦʩʧʘʣʝʥʠʷ, ʩʣʘʙʘʷ 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʨʘʩʩʪʨʦʡʩʪʚ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ, ʦʪʩʫʪʩʪʚʠʝ ʬʠʙʨʦʟʘ ʩʪʨʦʤʳ ʠ ʘʪʨʦʬʠʠ 

ʞʝʣʝʟ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ. ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ.  ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ 

ʭʝʣʠʢʦʙʘʢʪʝʨʠʦʟʘ ʠ ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʧʘʨʠʝʪʘʣʴʥʳʭ ʘʫʪʦʘʥʪʠʪʝʣ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ 

ʙʳʣʘ ʦʜʠʥʘʢʦʚʘ. ʇʨʝʜʧʦʣʦʞʝʥʦ, ʯʪʦ ʦʞʠʨʝʥʠʝ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʤ ʭʨʦʥʠʯʝʩʢʦʝ 

ʚʦʩʧʘʣʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʥʘ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʞʝʣʫʜʢʘ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ, 

ʯʝʤ ʭʝʣʠʢʦʙʘʢʪʝʨʥʘʷ ʠʥʬʝʢʮʠʷ ʠ ʘʫʪʦʘʥʪʠʪʝʣʘ ʢ ʧʘʨʠʝʪʘʣʴʥʳʤ ʢʣʝʪʢʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʍʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ, ʜʝʪʠ, ʦʞʠʨʝʥʠʝ, ʘʥʪʠʧʘʨʠʝʪʘʣʴʥʳʝ 

ʘʫʪʦʘʥʪʠʪʝʣʘ, ʭʝʣʠʢʦʙʘʢʪʝʨʠʦʟ 

 

ʇʨʦʙʣʝʤʳ ʦʞʠʨʝʥʠʷ ʫ ʜʝʪʝʡ ʚʩʝ ʙʦʣʴʰʝ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ 

ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʦʚ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ  ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʚʝʩʝ ʠ ʦʞʠʨʝʥʠʠ [1-10]. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʘʤ ʞʝʣʫʜʢʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ ʪʦʣʴʢʦ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʦʤ-ʤʠʰʝʥʴʶ ʦʞʠʨʝʥʠʷ [11, 

12, 13], ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ ʧʦʜʜʝʨʞʘʥʠʶ ʯʝʨʝʟ ʘʢʪʠʚʥʦʩʪʴ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʝʧʪʠʜʦʚ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʘʧʧʝʪʠʪ ʠ ʤʦʪʦʨʥʫʶ ʬʫʥʢʮʠʶ [1, 14].  

Cʚʝʜʝʥʠʷ ʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ ʧʨʠ 

ʦʞʠʨʝʥʠʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳ: ʝʩʪʴ ʩʦʦʙʱʝʥʠʷ ʦ ʙʦʣʴʰʝʡ ʯʘʩʪʦʪʝ ʵʨʦʟʠʚʥʦ-ʷʟʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ [15, 16], ʚ ʜʨʫʛʠʭ ʩʦʦʙʱʝʥʠʷʭ, ʥʘʦʙʦʨʦʪ, ʜʝʤʦʥʩʪʨʠʨʫʶʪʩʷ ʫʤʝʨʝʥʥʳʝ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ [17]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ ʫ ʜʝʪʝʡ ʩ ʦʞʠʨʝʥʠʝʤ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʩʣʝʜʦʚʘʥʳ ʙʠʦʧʪʘʪʳ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʪʝʣʘ ʠ 

ʘʥʪʨʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʌɻɼʉ ʦʪ 79 ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 12 ʜʦ 17 

ʣʝʪ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ ʭʨʦʥʠʯʝʩʢʠʤ ʛʘʩʪʨʠʪʦʤ. ʇʝʨʚʫʶ ʛʨʫʧʧʫ 

ʩʦʩʪʘʚʠʣʠ ʙʠʦʧʪʘʪʳ ʦʪ 20 ʜʝʪʝʡ ʩ ʦʞʠʨʝʥʠʝʤ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ ʩʦʛʣʘʩʥʦ 

ʌʝʜʝʨʘʣʴʥʳʤ  ʢʣʠʥʠʯʝʩʢʠʤ  ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ  ʜʠʘʛʥʦʩʪʠʢʝ  ʠ  ʣʝʯʝʥʠʶ ʦʞʠʨʝʥʠʷ ʫ  

ʜʝʪʝʡ  ʠ  ʧʦʜʨʦʩʪʢʦʚ ʈʌ [18] ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʝʥʪʠʣʴʥʳʭ ʪʘʙʣʠʮ ʀʄʊ ʧʦ ʧʦʣʫ ʠ 

ʚʦʟʨʘʩʪʫ [19]. ɺʪʦʨʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ ʙʠʦʧʪʘʪʳ ʦʪ 59 ʜʝʪʝʡ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʛʘʩʪʨʠʪʦʤ 

ʠ ʥʦʨʤʘʣʴʥʳʤ ʀʄʊ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʙʠʦʧʪʘʪʦʚ ʠʟ ʉʆ ʪʝʣʘ ʠ ʘʥʪʨʘʣʴʥʦʛʦ 

ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʚʠʟʫʘʣʴʥʦ ï ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʝ ʥʘ ʢʘʬʝʜʨʝ 

ʧʘʪ. ʘʥʘʪʦʤʠʠ ʉɿɻʄʋ ʠʤ.ʀ.ʀ.ʄʝʯʥʠʢʦʚʘ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ Helicobacter pylori 

ʧʨʦʚʦʜʠʣʦʩʴ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ ʠ ʩ ʧʦʤʦʱʴʶ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʘ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ 

çHelicoSenseè [20].  
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ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʛʘʩʪʨʠʪʘ ʧʨʦʚʦʜʠʣʠʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʘʥʪʠʪʝʣ ʢ 

ʅ+ʂ+ɸʊʌʘʟʝ ʧʘʨʠʝʪʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʀʌɸ ʩ ʧʦʤʦʱʴʶ 

ʩʪʘʥʜʘʨʪʥʳʭ ʥʘʙʦʨʦʚ ʬʠʨʤʳ çORGENTECè (ɻʝʨʤʘʥʠʷ) [21].   ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʘʢʝʪʘ Statistica 10.0 for 

Windows. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʘʢʝʪʳ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ: ʧʘʢʝʪ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ SAS, MS Office Excel 2013.  

ʈʝʟʫʣʴʪʘʪʳ. ʕʪʠʦʣʦʛʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ ʚ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧʘʭ ʙʳʣʘ 

ʦʜʠʥʘʢʦʚʘ. ʊʘʢ ʯʘʩʪʦʪʘ ʭʝʣʠʢʦʙʘʢʪʝʨʠʦʟʘ  ʩʦʩʪʘʚʠʣʘ 70% ʠ 84,7%, ʨ>0,05, ʘ ʯʘʩʪʦʪʘ 

ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʧʘʨʠʝʪʘʣʴʥʳʭ ʘʫʪʦʘʥʪʠʪʝʣ 30% ʠ 28,81%, ʨ>0,05. ɺ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʫ 

ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ ʯʘʱʝ ʚʩʝʛʦ ʚʳʷʚʣʷʣʩʷ ʛʘʩʪʨʠʪ ʩ ʧʦʨʘʞʝʥʠʝʤ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʪʝʣʘ ʠ ʘʥʪʨʘʣʴʥʦʛʦ ʦʪʜʝʣʦʚ; ʘʢʪʠʚʥʳʡ (65% ʠ 50,8%, ʨ>0,05) ʠ 

ʥʝʘʢʪʠʚʥʳʡ (35% ʠ 45,8%, ʨ>0,05); ʪʦʣʴʢʦ ʚ ʛʨʫʧʧʝ ʙʠʦʧʪʘʪʦʚ ʦʪ ʙʦʣʴʥʳʭ ʩ 

ʥʦʨʤʘʣʴʥʳʤ ʀʄʊ ʚ 3,4% ʩʣʫʯʘʝʚ ʦʧʨʝʜʝʣʷʣʩʷ ʘʢʪʠʚʥʳʡ ʘʥʪʨʘʣʴʥʳʡ ʛʘʩʪʨʠʪ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʚʳʨʘʞʝʥʥʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʣʠʯʘʣʘʩʴ. ʊʘʢ, ʚ ʛʨʫʧʧʝ 1 ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʪʝʣʘ ʞʝʣʫʜʢʘ ʯʘʱʝ ʦʪʤʝʯʘʣʘʩʴ 

ʫʤʝʨʝʥʥʘʷ ʣʠʤʬʦʮʠʪʘʨʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ (70% ʠ 28,8%, p<0,01) ʠ ʨʝʞʝ ʚʩʪʨʝʯʘʣʘʩʴ 

ʚʳʨʘʞʝʥʥʘʷ ʣʠʤʬʦʮʠʪʘʨʥʘʷ (0% ʠ 16,9%, p<0,01) ʠ ʥʝʡʪʨʦʬʠʣʴʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ (0% ʠ 10,2%, p<0,05). ɺ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʘʥʪʨʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʚ 

ʛʨʫʧʧʝ 1 ʨʝʞʝ ʦʪʤʝʯʘʣʘʩʴ  ʚʳʨʘʞʝʥʥʘʷ ʣʠʤʬʦʮʠʪʘʨʥʘʷ (0% ʠ 22,2%, p<0,001) 

ʠʥʬʠʣʴʪʨʘʮʠʷ, ʨʝʞʝ ʚʳʷʚʣʷʣʠʩʴ ʧʣʘʟʤʦʮʠʪʳ (0% ʠ 6,8%, p<0,05) ʠ ʤʘʢʨʦʬʘʛʠ  (0% ʠ 

6,8%, p<0,05). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʙʠʦʧʪʘʪʘʭ ʠʟ ʛʨʫʧʧʳ 1 ʨʝʞʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʧʨʠʟʥʘʢʠ 

ʥʘʨʫʰʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ: ʦʪʝʢ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʚ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʝ ʪʝʣʘ (0% ʠ 16,9%, p<0,001) ʠ ʘʥʪʨʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ (0% ʠ 22,2%, 

p<0,001), ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʪʝʣʘ (0% ʠ 15,3%, p<0,01) ʠ 

ʘʥʪʨʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ (0% ʠ 13,6%, p<0,001). 

ʉʪʨʫʢʪʫʨʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʪʘʢʞʝ ʨʝʞʝ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠ 

ʦʞʠʨʝʥʠʠ: ʦʯʘʛʦʚʘʷ ʜʝʩʪʨʫʢʮʠʷ (0% ʠ 22,2%, p<0,001) ʠ ʘʪʨʦʬʠʷ  ʞʝʣʝʟ (0% ʠ 20,5%, 

p<0,001) ʪʝʣʘ ʞʝʣʫʜʢʘ. ʄʝʥʴʰʘʷ ʚʳʨʘʞʝʥʥʦʩʪʴ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʪʝʣʘ ʞʝʣʫʜʢʘ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʙʦʣʝʝ ʥʠʟʢʠʤ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ 

ʘʥʪʠʧʘʨʠʝʪʘʣʴʥʳʭ ʘʫʪʦʘʥʪʠʪʝʣ (3,07Ñ2,2 ʋɽ /ʤʣ.  ʠ 12,34Ñ9,02 ʋɽ /ʤʣ., p<0,001). 

ʊ.ʦ. ʧʨʠ ʦʞʠʨʝʥʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʜʠʥʘʢʦʚʫʶ ʩ ʧʘʮʠʝʥʪʘʤʠ  ʩ ʥʦʨʤʘʣʴʥʳʤ ʀʄʊ 

ʵʪʠʦʣʦʛʠʶ ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʞʝʣʫʜʢʘ ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʧʨʠ ʦʞʠʨʝʥʠʠ [1]. ʇʨʠ ʵʪʦʤ, ʥʘʣʠʯʠʝ ʜʨʫʛʠʭ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʥʝ ʦʪʷʛʦʱʘʝʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ, ʘ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʭʝʣʠʢʦʙʘʢʪʝʨʠʦʟʘ ʠ ʘʫʪʦʠʤʫʥʥʦʛʦ ʛʘʩʪʨʠʪʘ ʠʟʤʝʥʝʥʠʷ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʨʘʟʣʠʯʠʷʤʠ ʚ ʮʠʪʦʢʠʥʦʚʦʤ ʩʪʘʪʫʩʝ ʧʨʠ ʛʘʩʪʨʠʪʘʭ ʨʘʟʥʦʡ ʵʪʠʦʣʦʛʠʠ ʠ ʦʞʠʨʝʥʠʠ [22, 23, 

24, 25]. 

ɿʘʢʣʶʯʝʥʠʝ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ ʧʨʠ 

ʦʞʠʨʝʥʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʜʠʥʘʢʦʚʫʶ ʩ ʧʘʮʠʝʥʪʘʤʠ  ʩ ʥʦʨʤʘʣʴʥʳʤ ʀʄʊ ʵʪʠʦʣʦʛʠʶ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ, ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʫʤʝʨʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʇʘʪʦʛʝʥʝʟ ʵʪʠʭ 

ʠʟʤʝʥʝʥʠʡ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. 

***  
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ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʩʯʠʪʘʝʪʩʷ ʚʦʩʧʘʣʝʥʠʝ, ʢʘʢ 

ʚʘʞʥʝʡʰʠʡ ʢʦʤʧʦʥʝʥʪ ʘʪʝʨʦʛʝʥʝʟʘ [2].  

ɺʦʩʧʘʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʚʦʟʜʝʡʩʪʚʠʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʦʚʨʝʞʜʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʥʘ ʵʥʜʦʪʝʣʠʡ ʩʦʩʫʜʦʚ. ɺʦ ʤʥʦʛʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ: ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ (ʌʅʆ-Ŭ), ʠʥʪʝʨʣʝʡʢʠʥʦʚ (IL-1ɓ, IL-6) ʩ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʀɹʉ [1, 2]. ɺ ʢʘʯʝʩʪʚʝ ʵʪʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʘʢʪʠʚʘʮʠʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʡ 

ʙʣʷʰʢʝ, ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʮʠʪʦʢʠʥʦʚʦʡ ʩʠʩʪʝʤʳ, ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʣʶʙʘʷ ʦʩʪʨʘʷ 

ʠʥʬʝʢʮʠʦʥʥʘʷ ʧʘʪʦʣʦʛʠʷ, ʧʨʦʪʝʢʘʶʱʘʷ ʩ ʘʢʪʠʚʥʳʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ. 

ʇʨʠ ʆʈɺʀ ʨʘʟʚʠʚʘʝʪʩʷ ʜʠʩʙʘʣʘʥʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʮʠʪʦʢʠʥʦʚ ʥʘ ʬʦʥʝ 

ʭʨʦʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ (ʛʝʨʧʝʪʠʯʝʩʢʦʡ, ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩʥʦʡ) [1]. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ 

ʧʨʠʦʙʨʝʪʘʪʴ ʥʝʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, 

ʤʦʪʠʚʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʛʠʧʝʨʣʠʧʠʜʝʤʠʠ (ɻʃʇ) ʩ 

ʫʯʝʪʦʤ ʥʘʣʠʯʠʷ ʦʪʷʛʦʱʘʶʱʝʛʦ ʬʦʥʘ (ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ) ʩ ʧʦʠʩʢʦʤ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ.  

ʉʦʛʣʘʩʥʦ ʟʘʢʣʶʯʝʥʠʷʤ ʧʝʨʚʦʛʦ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ, ʧʦʩʚʷʱʝʥʥʦʛʦ 

ʧʨʦʙʣʝʤʝ ʩʚʷʟʠ ʠʥʬʝʢʮʠʠ ʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʧʨʦʭʦʜʠʚʰʝʛʦ ʚ ʜʝʢʘʙʨʝ 1998ʛ. ʚ ʃʠʦʥʝ 

(ʌʨʘʥʮʠʷ): ʘʪʝʨʦʩʢʣʝʨʦʟ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʥʘʢʦʧʣʝʥʠʷ ʣʠʧʠʜʦʚ ʚ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʝ 

ʚ ʬʦʨʤʝ ʙʣʷʰʝʢ, ʯʪʦ ʚʳʟʚʘʥʦ  ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʝʡ [3, 6]. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ʩʣʫʞʠʪ ʨʦʟʫʚʘʩʪʘʪʠʥ 

ï ʧʨʝʧʘʨʘʪ IV ʛʝʥʝʨʘʮʠʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ STELLAR (2003), SOLAR (2007), COMPELL 

(2006), MERCURY (2006), ORION (2008), JUPITER (2008), LUNAR (2012) ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʨʦʟʫʚʘʩʪʘʪʠʥ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʜʨʫʛʠʝ ʩʪʘʪʠʥʳ ʧʦ ʩʚʦʝʤʫ 

ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ. ʍʦʣʝʩʪʝʨʠʥ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ  (ʍʉ 

ʃʅʇ) ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʩʥʠʞʘʝʪʩʷ ʥʘ 52ï63% ʜʣʷ ʜʦʟ 10 ʠ 40 ʤʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [5].  

ʂʨʦʤʝ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʫ ʩʪʘʪʠʥʦʚ ʠʤʝʶʪʩʷ ʜʨʫʛʠʝ ʥʝʣʠʧʠʜʥʳʝ 

(ʧʣʝʡʦʪʨʦʧʥʳʝ) ʵʬʬʝʢʪʳ. ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ, ʚʘʟʦʘʢʪʠʚʥʳʝ, ʘʥʪʠʘʛʨʝʛʘʥʪʥʳʝ. ʊʘʢʞʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʩʥʠʞʝʥʠʝ 

ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʦʩʪʝʦʧʦʨʦʟʘ, ʨʘʩʪʚʦʨʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥʦʚʳʭ 

ʢʘʤʥʝʡ, ʯʪʦ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʪʠʥʦʚ ʜʨʫʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ [4]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 50 ʙʦʣʴʥʳʭ ʀɹʉ ʩʪʝʥʦʢʘʨʜʠʝʡ ʥʘʧʨʷʞʝʥʠʷ 1-2 

ʌʂ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʠ ʩʦʯʝʪʘʥʥʦʡ ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʝʡ (ɻʍʉ) (30 ʠʟ ʥʠʭ  ï ʩ 

ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ (ʦʩʪʨʘʷ ʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ). 

ʉʨʦʢ ʥʘʙʣʶʜʝʥʠʷ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ ʩʦʩʪʘʚʠʣ ʥʝ ʤʝʥʝʝ 6 ʤʝʩʷʮʝʚ.  ɺʩʝʤ ʣʠʮʘʤ, 

ʚʢʣʶʯʝʥʥʳʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʙʳʣʠ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʠʝʪʝ.  ʆʥʘ ʧʨʝʜʧʦʣʘʛʘʣʘ 

30% ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʞʠʨʦʚ, 10% ï ʥʘʩʳʱʝʥʥʳʭ ɾʂ, ʧʦʩʪʫʧʣʝʥʠʷ ʜʦ 300 

ʤʛ/ʩʫʪʢʠ ʍʉ ʠ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʦʚ ʩ ʧʠʱʝʡ. 

ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʘʨʘʣʣʝʣʴʥʦ ʚʦ ʚʩʝʭ ʧʦʜʛʨʫʧʧʘʭ ʩʪʘʨʪʦʚʳʤ 

ʧʨʝʧʘʨʘʪʦʤ ʨʦʟʫʚʘʩʪʘʪʠʥ ʚ ʜʦʟʝ 10 ʤʛ/ʩʫʪ. ʠ 20 ʤʛ/ʩʫʪ., ʚʳʙʨʘʥʥʦʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʘʯʘʣʴʥʦʡ ʜʦʟʝ ʚ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʧʨʝʧʘʨʘʪʘ. 
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ʇʨʠ ʥʝ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʍʉ ʃʅʇ (1,8 ʤʤʦʣʴ/ʣ) ʧʨʠ 

ʬʘʨʤʘʢʦʪʝʨʧʠʠ ʨʦʟʫʚʘʩʪʘʪʠʥʦʤ, ʧʘʮʠʝʥʪ ʧʝʨʝʚʦʜʠʣʩʷ ʥʘ ʪʝʨʘʧʠʶ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʢʦʨʨʝʢʮʠʠ ʥʘʨʫʰʝʥʠʡ ʣʠʧʠʜʥʦʛʦ 

ʦʙʤʝʥʘ.  

ʋ ʙʦʣʴʥʳʭ ʀɹʉ ʥʘ ʵʪʘʧʝ ʩʢʨʠʥʠʥʛʘ ʧʨʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ 

ʢʨʠʪʝʨʠʝʤ ʧʨʦʷʚʣʝʥʠʷ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʙʳʣʦ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʦʛʦ ʍʉ 

ʃʅʇ ʫ 67,6% ʙʦʣʴʥʳʭ, ʩʨʝʜʠ ʥʠʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ɻʍʉ ï 38% ʙʦʣʴʥʳʭ ʩ ʩʦʯʝʪʘʥʥʦʡ 

ɻʍʉ ï 29,6% ʜʦʩʪʠʛʣʠ ʮʝʣʝʚʦʛʦ ʍʉ ʃʅʇ ʥʘ ʬʦʥʝ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ 

ʨʦʟʫʚʘʩʪʘʪʠʥʦʤ. 

ɼʝʩʪʘʙʠʣʠʟʘʮʠʷ ʪʝʯʝʥʠʷ ʀɹʉ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʧʦʚʳʰʝʥʠʝʤ ʍʉ, ʍʉ ʃʅʇ ʠ 

ʘʪʝʨʦʛʝʥʥʦʛʦ ʠʥʜʝʢʩʘ (ɸʀ) ʫ ʙʦʣʴʥʳʭ ʩ ʩʦʯʝʪʘʥʥʦʡ ɻʍʉ ʧʨʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʮʠʠ ʨʦʟʫʚʘʩʪʘʪʠʥʦʤ 10 ʤʛ/ʩʫʪ. ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ  ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʧʦʚʳʰʝʥʠʝ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʙʦʣʴʥʳʭ ʩ ʩʦʯʝʪʘʥʥʦʡ ɻʍʉ. 

ʇʨʦʷʚʣʝʥʠʝʤ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʪʝʯʝʥʠʷ ʀɹʉ ʧʨʠ ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʆʈɺʀ ʩʪʘʣʦ 

ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʣʠʧʠʜʥʦʛʦ ʧʨʦʬʠʣʷ ʩ ʥʠʚʝʣʠʨʦʚʘʥʠʝʤ ʨʘʥʝʝ ʜʦʩʪʠʛʥʫʪʦʛʦ 

ʮʝʣʝʚʦʛʦ ʍʉ ʃʅʇ ʧʨʠ ʚʳʙʨʘʥʥʦʡ ʩʪʘʥʜʘʨʪʥʦʡ ʜʦʟʝ ʨʦʟʫʚʘʩʪʘʪʠʥʘ 10 ʤʛ/ʩʫʪ., ʯʪʦ 

ʧʦʪʨʝʙʦʚʘʣʦ ʪʠʪʨʘʮʠʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʦʟʳ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʮʠʠ ɻʃʇ. 

ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ ɻʃʇ ʨʦʟʫʚʘʩʪʘʪʠʥʦʤ 10ʤʛ/ʩʫʪ. ʧʨʠʚʝʣʘ ʢ 

ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʚʦʛʦ ʍʉ ʃʅʇ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʫ ʙʦʣʴʥʳʭ ʩ 

ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʝʡ (ʀɹʉ+ʆʈɺʀ) ʫ 47% ʙʦʣʴʥʳʭ, ʯʪʦ ʤʦʪʠʚʠʨʦʚʘʣʦ 

ʫʚʝʣʠʯʝʥʠʝ ʜʦʟʳ ʜʦ 20 ʤʛ/ʩʫʪ. 

ʋ ʙʦʣʴʥʳʭ ʀɹʉ ʙʝʟ ʧʨʦʷʚʣʝʥʠʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫʨʦʚʝʥʴ ʧʘʨʘʤʝʪʨʦʚ 

ʣʠʧʠʜʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ, ʢʘʢ ʧʨʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ, ʪʘʢ ʠ ʧʨʠ 

ʩʦʯʝʪʘʥʥʦʡ ɻʍʉ ʦʩʪʘʚʘʣʩʷ ʩʪʘʙʠʣʴʥʳʤ, ʜʦʩʪʠʛʥʫʪʳʤ ʧʨʦʚʦʜʠʤʦʡ ʬʘʨʤʘʢʦʪʝʨʘʧʠʝʡ ʥʘ 

ʘʤʙʫʣʘʪʦʨʥʦʤ ʵʪʘʧʝ (ʜʦ ʤʦʤʝʥʪʘ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ). 

ʋ ʙʦʣʴʥʳʭ ʩ ʩʦʯʝʪʘʥʥʦʡ ɻʍʉ ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ 

ʭʦʣʝʩʪʝʨʠʥʘ, ʍʉ ʃʅʇ ʠ ɸʀ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ɻʍʉ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʤ 

ʥʘʙʣʶʜʝʥʠʠ. 

ʇʨʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ɻʃʇ ʨʦʟʫʚʘʩʪʘʪʠʥʦʤ ʢʨʠʪʝʨʠʝʤ ʧʨʦʷʚʣʝʥʠʷ 

ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʩʪʘʣʦ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʦʛʦ ʍʉ ʃʅʇ ʫ 67% 

ʠʩʩʣʝʜʫʝʤʳʭ ʙʦʣʴʥʳʭ ʃʅʇ ʢ 12-ʡ ʥʝʜʝʣʝ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ ʨʦʟʫʚʘʩʪʘʪʠʥʦʤ. 

ʉʨʝʜʠ ʥʠʭ ï 43% ʙʦʣʴʥʳʭ ʩ ʩʦʯʝʪʘʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ (ʀɹʉ ʠ ʆʈɺʀ) ʜʦʩʪʠʛʣʠ 

ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʍʉ ʃʅʇ ʧʨʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ɻʃʇ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʜʦʟʦʚʦʛʦ ʨʝʞʠʤʘ ʨʦʟʫʚʘʩʪʘʪʠʥʘ. 33% ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ ʨʦʟʫʚʘʩʪʘʪʠʥʦʤ ʚ 

ʪʝʯʝʥʠʝ 12-ʪʠ ʥʝʜʝʣʴ ʥʝ ʜʦʩʪʠʛʣʠ ʮʝʣʝʚʦʛʦ ʭʦʣʝʩʪʝʨʠʥʘ. 

ʊʘʢ, ʦʮʝʥʠʚ ʧʨʦʮʝʥʪ ʩʥʠʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʣʠʧʠʜʥʦʛʦ ʩʧʝʢʪʨʘ ʢ 

12-ʡ ʥʝʜʝʣʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʣʫʯʝʥʦ, ʯʪʦ  ʫ ʞʝʥʱʠʥ ʩ ʧʦʣʠʤʦʨʙʠʜʥʦʡ ʧʘʪʦʣʦʛʠʝʡ (ʀɹʉ + 

ʆʈɺʀ) ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ɻʃʇ ʍʉ ʩʥʠʟʠʣʩʷ 10%, ʘ ʫ ʤʫʞʯʠʥ ʥʘ 9,2%, ʜʣʷ ʙʦʣʴʥʳʭ ʩ 

ʩʦʯʝʪʘʥʥʦʡ ɻʃʇ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 8,3% ʠ 7,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʨʠ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʍʉ ʃʅʇ ʢ 12-ʡ ʥʝʜʝʣʝ ʥʘʙʣʶʜʝʥʠʷ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʥʘ 

25% ʫ ʤʫʞʯʠʥ ʠ 35% ʫ ʞʝʥʱʠʥ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ɻʃʇ ʠ 35% ʠ 41% ï ʩ ʩʦʯʝʪʘʥʥʦʡ.        

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʬʦʥʝ 12-ʥʝʜʝʣʴʥʦʡ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʨʦʟʫʚʘʩʪʘʪʠʥʦʤ 10 ʤʛ/ʩʫʪ. ʫ ʙʦʣʴʥʳʭ ʀɹʉ ʩ ʆʈɺʀ ʩ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ɻʃʇ ʥʘʙʣʶʜʘʣʦʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʍʉ (-9,2%) 

ʫ ʤʫʞʯʠʥ ʠ (-10%) ʫ ʞʝʥʱʠʥ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ, ʩ ʩʦʯʝʪʘʥʥʦʡ ɻʃʇ ʥʘ 7,9% ʠ 8,3% 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʥʠʞʝʥʠʝ ʍʉ ʃʅʇ ʩʦʩʪʘʚʠʣʦ (-35%) ʠ (-41%) ʫ ʞʝʥʱʠʥ ʩ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʠ ʩʦʯʝʪʘʥʥʦʡ ɻʃʇ, ʘ ʫ ʤʫʞʯʠʥ (-25%) ʠ (-35%) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

***  
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ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʠʪʴ ʵʬʬʝʢʪ ʦʪ ʧʨʦʮʝʜʫʨʳ ʪʨʦʙʘʩʧʠʨʘʮʠʠ ʧʨʠ ʝʝ 

ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʪʝʥʪʠʨʦʚʘʥʠʝʤ ʠ ʘʥʛʠʦʧʣʘʩʪʠʢʦʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ 

ʤʠʦʢʘʨʜʘ ʩ ʧʦʜʲʝʤʦʤ ʩʝʛʤʝʥʪʘ ST. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʩʣʝʜʫʶʱʠʭ ʵʥʜʦʚʘʩʢʫʣʷʨʥʦʛʦ 

ʣʝʯʝʥʠʷ  ʥʘ ʠʥʬʘʨʢʪ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʘʨʪʝʨʠʠ, ʚ ʛʨʫʧʧʘʭ ʩ ʪʨʦʙʵʢʩʪʨʘʢʮʠʝʡ ʯʘʱʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʧʠʢʘʨʜʠʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʠ ʤʠʦʢʘʨʜʠʘʣʴʥʦʛʦ 

ʧʨʦʧʠʪʳʚʘʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʵʥʜʦʚʘʩʢʫʣʷʨʥʳʤ ʣʝʯʝʥʠʝʤ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʘʚʠʣʴʥʦ ʚʳʧʦʣʥʝʥʘʷ ʧʨʦʮʝʜʫʨʘ ʪʨʦʤʙʘʩʧʠʨʘʮʠʠ ʩʥʠʞʘʝʪ ʯʘʩʪʦʪʫ 

ʜʠʩʪʘʣʴʥʦʡ ʵʤʙʦʣʠʟʘʮʠʠ ʠ ʩʥʠʞʘʝʪ ʯʘʩʪʦʪʫ ʜʠʩʣʦʢʘʮʠʠ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʤʘʩʩ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʪʨʳʡ ʢʦʨʦʥʘʨʥʳʡ ʩʠʥʜʨʦʤ, ʘʪʝʨʦʩʢʣʝʨʦʟ ʢʦʨʦʥʘʨʥʳʭ 

ʘʨʪʝʨʠʡ, ʯʨʝcʢʦʞʥʦʝ ʢʦʨʦʥʘʨʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʘʩʧʠʨʘʮʠʷ ʪʨʦʤʙʦʚ, 

ʪʨʦʤʙʦʵʢʩʪʨʘʢʮʠʷ, ʬʝʥʦʤʝʥ ñno-reflowò. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ.  

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʚ ʠʥʬʘʨʢʪ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʘʨʪʝʨʠʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʛʥʦʟ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ. ʇʦʠʩʢ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʫʩʪʨʘʥʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʵʥʜʦʚʘʩʢʫʣʷʨʥʳʭ ʧʨʦʮʝʜʫʨ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʙʦʪʷʪ ʤʥʦʛʠʭ ʢʣʠʥʠʮʠʩʪʦʚ. [1]   ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʜʠʩʪʘʣʴʥʦʡ 

ʵʤʙʦʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ ʚʦʧʨʦʩʦʚ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʠʤʝʥʥʦ ʜʠʩʪʘʣʴʥʘʷ ʵʤʙʦʣʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʫʭʫʜʰʝʥʠʷ ʬʫʥʢʮʠʠ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ [2].   ʇʝʨʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʜʠʩʪʘʣʴʥʦʡ ʵʤʙʦʣʠʟʘʮʠʠ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʙʦʣʝʝ ʪʨʝʭ ʜʝʩʷʪʢʦʚ ʣʝʪ [3].   ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ 

ʚʳʷʚʣʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚ ʚ ʛʨʫʧʧʘʭ ʩ ʪʨʦʤʙʘʩʧʠʨʘʮʠʝʡ ʩʢʦʨʝʝ ʚʩʝʛʦ ʵʪʦ ʟʘʚʠʩʠʣʦ ʦʪ 

ʥʝʙʦʣʴʰʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʢʘʪʝʪʝʨʘ ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʣʦ ʫʜʘʣʠʪʴ ʚʩʝ ʪʨʦʤʙʦʪʠʯʝʩʢʠʝ ʤʘʩʩʳ 

[4].  ʍʦʪʝʣʦʩʴ ʙʳ ʫʧʦʤʷʥʫʪʴ ʦ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʚʠʜʘʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʪʨʦʤʙʵʢʩʪʨʘʢʮʠʠ 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.  çAngioJetè   ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʦʝ 

ʫʩʪʨʦʡʩʪʚʦ. ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʜʠʘʤʝʪʨ ʢʘʪʝʪʝʨʘ 4Fr (1,3ʤʤ). ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 
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JENSTENT [5]  ʠʩʩʣʝʜʦʚʘʣʠ ʧʘʮʠʝʥʪʦʚ ʩ ʪʨʦʤʙʦʟʦʤ TTG>3. ʉʣʫʯʘʠ ʩʝʨʜʝʯʥʦ 

ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚ ʧʝʨʠʦʜʝ 1 ʤʝʩʷʮʘ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 3,1% ʧʨʦʪʠʚ 6,9%, 

p=0,011. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʧʦʣʥʝʥʠʝ ʨʝʦʣʠʪʠʯʝʩʢʦʡ 

ʪʨʦʤʙʵʢʪʦʤʠʠ ʦʧʨʘʚʜʘʥʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʙʦʣʴʰʠʤ ʨʘʟʤʝʨʦʤ ʪʨʦʤʙʦʟʘ TTG>3.  ɺ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʤʝʝʪʩʷ ʙʦʣʝʝ 20 ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʢʘʪʝʪʝʨʦʚ ʜʣʷ ʤʘʥʫʘʣʴʥʦʡ 

ʚʘʢʫʫʤʥʦʡ ʪʨʦʤʙʵʢʩʪʨʘʢʮʠʠ: Export Catheter, Pronto Extraction Catheter, Driver, 

QuickCat, Rio, Fetch ʠ ʜʨ. ɹʦʣʝʝ ʙʝʟʦʧʘʩʥʦʝ ʫʜʘʣʝʥʠʝ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʤʘʩʩ ʷʚʠʣʦʩʴ 

ʦʩʥʦʚʥʳʤ ʚʦʧʨʦʩʦʚ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʠʙʦʨʦʚ. ɻʠʙʢʦʩʪʴ ʢʘʪʝʪʝʨʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʧʝʨʝʛʠʙʘʥʠʝʤ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʜʘʣʝʥʠʷ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʤʘʩʩ ʚʦʪ, ʯʪʦ 

ʫʯʠʪʳʚʘʣʦʩʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʘʪʝʪʝʨʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʇʝʨʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʘʥʥʦʛʦ 

ʪʠʧʘ ʠʤʝʣʠ ʤʘʣʳʡ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʩʚʝʪ ʠ ʙʦʣʴʰʦʡ ʧʨʦʬʠʣʴ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʝʨʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʠʩʳʚʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʨʦʤʙʘʩʧʠʨʘʮʠʠ ʠ 

ʘʥʛʠʦʧʣʘʩʪʠʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʵʥʜʦʚʘʩʢʫʣʷʨʥʳʤ ʣʝʯʝʥʠʝʤ [6]. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ ʠ ʥʘʙʦʨʦʤ ʦʧʳʪʘ ʭʠʨʫʨʛʦʚ  ʧʦʟʚʦʣʠʣʦ 

ʜʦʙʠʪʴʩʷ ʙʦʣʴʰʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʪʨʦʤʙʘʩʧʠʨʘʮʠʠ. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʘʩʘʣʦʩʴ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʘʥʫʘʣʴʥʦʛʦ 

ʫʜʘʣʝʥʠʷ ʪʨʦʤʙʦʚ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʨʦʚʦʪʦʢʘ ʚ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʷʭ. [7]   ʇʨʠ 

ʩʦʟʜʘʥʠʠ ʜʘʥʥʦʛʦ ʢʘʪʝʪʝʨʘ ʦʜʥʦʡ ʠʟ ʮʝʣʝʡ ʙʳʣʦ ʩʜʝʣʘʪʴ ʧʨʦʮʝʜʫʨʫ ʪʨʦʤʙʘʩʧʠʨʘʮʠʠ 

ʙʦʣʝʝ ʚʠʟʫʘʣʠʟʠʨʫʝʤʦʡ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʣʦʩʴ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ 

ʤʝʞʜʫ ʪʘʢʠʤʠ ʟʘʯʘʩʪʫʶ ʩʣʦʞʥʦ ʩʦʚʤʝʩʪʠʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʘʢ ʛʠʙʢʦʩʪʴ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʚ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʝʨʝʛʠʙʘʤ ʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʡ ʪʨʦʤʙʘʩʧʠʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ 

DEAR-MI [8], ʚ ʢʦʪʦʨʦʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 148 ʙʦʣʴʥʳʭ, ʪʨʦʤʙʘʩʧʠʨʘʮʠʷ 

ʧʨʦʚʦʜʠʣʘʴ ʢʘʪʝʪʝʨʦʤ Pronto. ʉʨʘʚʥʠʚʘʣʠʩʴ ʜʚʝ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʘʥʛʠʦʧʣʘʩʪʠʢʠ ʚ 

ʩʦʯʝʪʘʥʠʝ ʩ ʪʨʦʤʙʘʩʧʠʨʘʮʠʝʡ ʠ ʛʨʫʧʧʘ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʵʥʜʦʚʘʩʢʫʣʷʨʥʳʤ ʣʝʯʝʥʠʝʤ. ɺ 

ʛʨʫʧʧʝ ʩ ʧʨʠʤʝʥʝʥʠʝ ʪʨʦʤʙʘʩʧʠʨʘʮʠʝʡ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʙʦʣʝʝ ʙʳʩʪʨʘʷ ʨʝʟʦʣʶʮʠʷ 

ʩʝʛʤʝʥʪʘ ST, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʝ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ʜʠʩʪʘʣʴʥʦʡ ʵʤʙʦʣʠʟʘʮʠʠ ʠ 

ʬʝʥʦʤʝʥʘ ñno-reflowò.[9]   ʇʨʠʤʝʥʝʥʠʝ ʢʘʪʝʪʝʨʘ Export ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʠʟʫʯʘʣʦʩʴ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʊʘʢ, ʚ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ EXPIRA [10], ʚʢʣʶʯʘʚʰʝʤ 175 ʧʘʮʠʝʥʪʦʚ, ʧʝʨʚʠʯʥʳʤʠ ʢʦʥʝʯʥʳʤʠ 

ʪʦʯʢʘʤʠ ʷʚʣʷʣʠʩʴ ʩʥʠʞʝʥʠʝ ʩʝʛʤʝʥʪʘ ST ʠ ʩʪʝʧʝʥʠ ʤʠʦʢʘʨʜʠʘʣʴʥʦʛʦ ʩʚʝʯʝʥʠʷ. 

ɺʪʦʨʠʯʥʦʡ ʢʦʥʝʯʥʦʡ ʪʦʯʢʦʡ ʙʳʣʦ ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʴʝʟʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ ʚ ʪʝʯʝʥʠʝ 9 ʤʝʩ. ɺ ʛʨʫʧʧʝ ʩ ʪʨʦʤʙʘʩʧʠʨʘʮʠʝʡ ʩʥʠʞʝʥʠʝ ʩʝʛʤʝʥʪʘ 

ST  ʜʦʩʪʠʛʘʣʘʩʴ ʚ ʪʝʯʝʥʠʠ 90 ʤʠʥʫʪ. ɺ ʛʨʫʧʧʝ ʩ ʪʨʦʤʙʘʩʧʠʨʘʮʠʝʡ  ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ 

ʪʝʯʝʥʠʠ 9 ʤʝʩ ʥʠ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʩʤʝʪʨʪʠ, ʚ ʛʨʫʧʧʝ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʯʨʝʟʢʦʞʥʳʤ 

ʣʝʯʝʥʠʝʤ 4 ʩʣʫʯʘʷ. ʅʘʨʫʰʝʥʠʝ ʧʝʨʬʫʟʠʠ ʥʘ ʫʨʦʚʥʝ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʧʦ 

ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʘʨʫʰʝʥʠʝ ʥʘ ʫʨʦʚʥʠ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ 

ʜʠʩʪʘʣʴʥʦʡ ʵʤʙʦʣʠʟʘʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʦʩʣʦʞʥʝʥʠʡ [11]. ɿʘʱʠʪʘ 

ʜʠʩʪʘʣʴʥʦʛʦ ʨʫʩʣʘ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʜʣʷ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʦʡ ʧʨʠʙʝʛʘʶʪ ʢ ʥʦʚʳʤ 

ʤʝʪʦʜʘʤ ʣʝʯʝʥʠʷ. ʊʨʦʤʙʘʩʧʠʨʘʮʠʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʘ ʩʝʙʷ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ 

ʠʟʚʣʝʯʝʥʠʝ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʤʘʩʩ ʠʟ ʠʥʬʘʨʢʪ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʘʨʪʝʨʠʠ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʜʠʩʪʘʣʴʥʦʡ ʵʤʙʦʣʠʟʘʮʠʠ. ʉʦʯʝʪʘʥʠʝ ʪʨʦʤʙʘʩʧʠʨʘʮʠʠ ʩ ʫʨʛʝʥʪʥʦʡ 

ʘʥʛʠʦʧʣʘʩʪʠʢʦʡ ʠ ʜʦʛʦʩʧʠʪʘʣʴʥʳʤ ʪʨʦʤʙʦʣʠʟʠʩʦʤ ʫʣʫʯʰʘʝʪ ʧʨʦʛʥʦʟ ʧʘʮʠʝʥʪʦʚ ʩ 

ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ [12]. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʣʠʪʝʨʘʪʫʨʳ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʪʨʦʤʙʘʩʧʠʨʮʠʠ ʦʧʳʪʥʳʤ ʭʠʨʫʨʛʦʤ 

ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʯʨʝʟʢʦʞʥʦʛʦ ʣʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʨʦʤʙʘʩʧʠʨʘʮʠʷ 

ʥʝʦʙʭʦʜʠʤʘ ʧʨʠ ʥʘʣʠʯʠʠ ʙʦʣʴʰʦʛʦ ʚʥʫʪʨʠʧʨʦʩʚʝʪʥʦʛʦ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ [13] .  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ʀʟʫʯʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʥʜʦʚʘʩʢʫʣʷʨʥʦʛʦ ʣʝʯʝʥʠʷ 270 

ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʩ ʧʦʜʲʝʤʦʤ ʩʝʛʤʝʥʪʘ ST ʚ  ʧʝʨʠʦʜ ʩ 2012  ʧʦ 
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2016 ʛʛ ʚʳʧʦʣʥʝʥʦ ʚ ɻɹʋɿʅʆ ˉ13 ɸʚʪʦʟʘʚʦʜʩʢʦʛʦ ʨʘʡʦʥʘ ʛ ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʳ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ɺ  1 

ʛʨʫʧʧʝ (n=110) - ʩ ʵʢʩʪʨʝʥʥʳʤʠ ʯʨʝʟʢʦʞʥʳʤ ʚʤʝʰʘʪʝʣʴʩʚʦʤ ʜʦʧʦʣʥʝʥʥʳʤʠ 

ʪʨʦʤʙʘʩʧʠʨʘʮʠʝʡ ʥʘ ʠʥʬʘʨʢʪ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʘʨʪʝʨʠʠ  ʙʝʟ ʪʨʦʤʙʦʣʠʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ; 2 

ʛʨʫʧʧʘ (n=70) - ʩ ʵʢʩʪʨʝʥʥʳʤʠ ʵʢʩʪʨʝʥʥʳʤ ʯʨʝʟʢʦʞʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ  

ʜʦʧʦʣʥʝʥʥʳʤʠ ʪʨʦʤʙʘʩʧʠʨʘʮʠʝʡ ʥʘ ʠʥʬʘʨʢʪ-ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʘʨʪʝʨʠʠ ʩ ʜʦʛʦʩʧʠʪʘʣʴʥʦʡ 

ʪʨʦʤʙʦʣʠʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʝʡ; 3 ʛʨʫʧʧʘ (n=90) - ʩ ʵʢʩʪʨʝʥʥʳʤʠ ʯʨʝʟʢʦʞʥʳʤ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʠʟ ʠʥʬʘʨʢʪ-ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʘʨʪʝʨʠʠ, ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʪʨʦʤʙʦʣʠʪʠʯʝʩʢʦʡ 

ʪʝʨʘʧʠʠ ʠ ʙʝʟ ʪʨʦʤʙʘʩʧʠʨʘʮʠʠ. ʀʩʭʦʜʥʳʝ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʬʘʢʪʦʨʳ ʨʠʩʢʘ 

ʫʢʘʟʘʥʳ ʚ ʪʘʙ 1 ʠ ʪʘʙ 2. ʚʳʨʘʞʝʥʥʦʩʪʴ  ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

Killip ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙ 3. ʀʩʭʦʜʥʳʝ ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 

4.ʇʨʠ ʢʦʨʦʥʘʨʦʛʨʘʬʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʥʪʨʘʩʪʳ çʆʤʥʠʧʘʢè, çɺʠʟʠʧʘʢè.ʆʮʝʥʢʘ 

ʤʠʦʢʘʨʜʠʘʣʴʥʦʛʦ ʧʨʦʧʠʪʳʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ 

ʠʥʜʝʢʩʘ MBG. MBG -0 ʆʪʩʫʪʩʪʚʠʝ ʧʨʦʧʠʪʳʚʘʥʠʷ ʤʠʦʢʘʨʜʘ ʢʦʥʪʨʘʩʪʦʤ, MBG -

1ʧʨʦʧʠʪʳʚʘʥʠʝ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʣʝ ʫʭʦʜʘ ʢʦʥʪʨʘʩʪʘ ʠʟ ʩʪʚʦʣʘ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ, 

MBG -2 ʧʨʦʧʠʪʳʚʘʥʠʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʩʝʨʜʝʯʥʳʭ ʮʠʢʣʦʚ, MBG-

3 ʢʦʥʪʨʘʩʪ ʥʝ ʫʩʧʝʚʘʣ ʚʳʚʝʩʪʠʩʴ ʜʦ ʥʦʚʦʛʦ ʚʚʝʜʝʥʠʷ ʢʦʥʪʨʘʩʪʘ. ʄʘʛʠʩʪʨʘʣʴʥʳʡ 

ʢʨʦʚʦʪʦʢ ʚ ʠʥʬʘʨʢʪ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʘʨʪʝʨʠʠ  ʦʮʝʥʠʚʘʣʩʷ ʧʦ ʰʢʘʣʝ ʊ1ʄ1 0- ʦʪʩʫʪʩʪʚʠʝ 

ʢʨʦʚʦʪʦʢʘ  ʚ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ,1- ʘʥʪʝʛʨʘʜʥʳʡ ʢʨʦʚʦʪʦʢ ʥʝ ʟʘʧʦʣʥʷʝʪ ʜʠʩʪʘʣʴʥʳʝ 

ʦʪʜʝʣʳ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ, 2-ʘʥʪʝʛʨʜʳʡ ʢʨʦʚʦʪʦʢ ʤʝʜʣʝʥʥʦ ʟʘʧʣʥʷʝʪ ʜʠʩʪʘʣʴʥʳʝ 

ʦʪʜʝʣʳ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ, 3- ʧʦʣʥʘʷ ʧʨʦʭʦʜʠʤʦʩʪʴ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ. ɺ ʥʘʰʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʩʝ ʧʨʦʮʝʜʫʨʳ ʪʨʦʤʙʘʩʧʠʨʘʮʠʠ ʚʳʧʦʣʥʳ ʪʨʦʤʙʦʘʩʧʠʨʘʮʠʦʥʥʳʤʠ 

ʢʘʪʝʪʝʨʘʤʠ  çEliminateè ʬʠʨʤʳ Terumo ʂʘʪʝʪʝʨ çEliminateè Terumo ʨʘʟʨʘʙʦʪʘʥ ʩ 

ʫʯʝʪʦʤ ʪʝʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʧʨʝʜʳʜʫʱʠʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʘʩʘʣʦʩʴ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʘʥʫʘʣʴʥʦʛʦ 

ʫʜʘʣʝʥʠʷ ʪʨʦʤʙʦʚ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʨʦʚʦʪʦʢʘ ʚ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʷʭ. ʇʨʠ ʩʦʟʜʘʥʠʠ 

ʜʘʥʥʦʛʦ ʢʘʪʝʪʝʨʘ ʦʜʥʦʡ ʠʟ ʮʝʣʝʡ ʙʳʣʦ ʩʜʝʣʘʪʴ ʧʨʦʮʝʜʫʨʫ ʪʨʦʤʙʦʘʩʧʠʨʘʮʠʠ ʙʦʣʝʝ 

ʚʠʟʫʘʣʠʟʠʨʫʝʤʦʡ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʣʦʩʴ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ 

ʤʝʞʜʫ ʪʘʢʠʤʠ ʟʘʯʘʩʪʫʶ ʩʣʦʞʥʦ ʩʦʚʤʝʩʪʠʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʘʢ ʛʠʙʢʦʩʪʴ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʚ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʝʨʝʛʠʙʘʤ ʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʡ ʪʨʦʤʙʦʘʩʧʠʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʠʣʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʢʘʪʝʪʝʨ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʘ) ʦʥ 

ʠʤʝʝʪ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʡ ʪʦʥʢʠʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʩʪʠʣʝʪ ʜʠʘʤʝʪʨʦʤ 0,016'', 

ʟʘʢʘʥʯʠʚʘʶʱʠʡʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2,5 ʩʤ ʦʪ ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʢʘʪʝʪʝʨʘ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ 

ʫʣʫʯʰʘʝʪʩʷ ʧʨʦʭʦʜʠʤʦʩʪʴ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪʩʷ ʧʝʨʝʛʠʙ ʢʘʪʝʪʝʨʘ ʚ ʩʣʦʞʥʳʭ ʫʯʘʩʪʢʘʭ 

ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ; ʙ) ʛʠʜʨʦʬʠʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʢʘʪʝʪʝʨʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʫʩʧʝʰʥʦʤʫ 

ʧʨʦʭʦʞʜʝʥʠʶ ʢʘʪʝʪʝʨʘ ʧʦ ʢʦʨʦʥʘʨʥʦʤʫ ʩʦʩʫʜʫ; ʚ) ʵʪʦʤʫ ʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʮʝʣʴʥʦʤʝʪʘʣʣʠʯʝʩʢʘʷ ʦʧʣʝʪʢʘ ʢʘʨʢʘʩʘ ʢʘʪʝʪʝʨʘ ʠ ʜʣʠʥʥʳʡ çmonorailè ʫʯʘʩʪʦʢ ʂʘʪʝʪʝʨ 

çEliminateè ʠʤʝʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʘʥʘʣʦʛʘʤʠ ʦʧʪʠʤʘʣʴʥʳʡ ʜʣʷ 

ʪʨʦʤʙʦʘʩʧʠʨʘʮʠʠ ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʦʤʙʦʘʩʧʠʨʘʮʠʦʥʥʦʛʦ ʢʘʪʝʪʝʨʘ çEliminateè 

ʬʠʨʤʳ Terumo, ʥʝ ʫʩʪʫʧʘʷ ʩʫʱʝʩʪʚʫʶʱʠʤ ʘʥʘʣʦʛʘʤ ʜʨʫʛʠʭ ʢʦʤʧʘʥʠʡ, ʧʨʝʚʦʩʭʦʜʷʪ ʠʭ 

ʧʦ ʤʥʦʛʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ  ʢʘʪʝʪʝʨʘ ʜʣʷ ʚʘʢʫʫʤʥʦʡ 

ʪʨʦʤʙʦʘʩʧʠʨʘʮʠʠ çEliminateè ʬʠʨʤʳ Terumo ʷʚʠʣʘʩʴ ʦʙʦʩʥʦʚʘʥʠʝʤ ʧʨʦʚʝʜʝʥʠʷ 

ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ1 

ʀʩʭʦʜʥʳʝ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʠʟʫʯʝʥʥʳʭ ʛʨʫʧʧʘʭ ʙʦʣʴʥʳʭ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 3 ʛʨʫʧʧʘ 

 
(n=110) (n=70) (n=90) 

ɺʦʟʨʘʩʪ, ʣʝʪ, M+m 58,6Ñ10,5 59,33Ñ8,9 60,8Ñ9,7 

ʇʦʣ,ʤʫʞʩʢʦʡ ʘʙʩ. (%) 83(75%) 63(90%) 70(77%) 

ɺʨʝʤʷ ʧʦʩʪʫʧʣʝʥʠʷ ʦʪ ʥʘʯʘʣʘ 

ʀʄ, ʯʘʩ,M+m 
1,41Ñ0,8 2,04Ñ 0,1 1,83Ñ1,0 
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ʇʘʮʠʝʥʪʳ ʠʤʝʣʠ ʩʣʝʜʫʶʱʠʝ ʩʦʧʦʩʪʘʚʠʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʧʦʜʲʝʤ ʩʝʛʤʝʥʪʘ ST 

> 0.1ʤʤ ʚ ʜʚʫʭ ʩʤʝʞʥʳʭ ʦʪʚʝʜʝʥʠʷʭ ʕʂɻ;  ʦʢʢʣʶʟʠʷ ʠʥʬʘʨʢʪ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʘʨʪʝʨʠʠ 

(TIMI 0). ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ, ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʚ ʩʨʝʜʥʝʤ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

ʩʦʩʪʘʚʠʣ58,6Ñ10,5 ʛʦʜʘ, ʚʦ ʚʪʦʨʦʡ 59,3Ñ8,9,ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ 60,8Ñ9,7. ʙʳʣʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʫʞʩʢʦʛʦ ʧʦʣʘ 216(80%).ʇʦʩʣʝ ʦʮʝʥʠʚʘʣʠ ʢʨʦʚʦʪʦʢ ʚ ʠʥʬʘʨʢʪ 

ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʘʨʪʝʨʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʷʤʠ TIMI ʠ MBG. 

ʈʝʟʫʣʴʪʘʪʳ. 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʨʦʥʘʨʦ-ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʜʦ ʧʨʦʮʝʜʫʨʳ. ʆʩʣʦʞʝʥʠʷ ʚʦʟʥʠʢʰʠʝ ʧʨʠ ʧʨʦʮʝʜʫʨʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. ɻʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʧʘʟʤʘ, ʩʤʝʱʝʥʠʷ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʤʘʩʩ 

ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʣʠʰʴ ʫ ʜʚʫʭ ʚ 1 ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʥʘʙʣʶʜʘʣʠ ʜʠʩʩʝʢʮʠʶ ʪʠʧʘ ʉ ʠ D ʚ 

ʩʨʝʜʥʝʡ ʪʨʝʪʠ ʧʝʨʝʜʥʝʡ ʥʠʩʭʦʜʷʱʝʡ ʘʨʪʝʨʠʠ ʧʨʦʮʝʜʫʨʳ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʩʪʝʥʪʠʨʦʚʘʥʠʷ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʩʣʦʞʥʝʥʠʝ ʫʩʪʨʘʥʷʣʦʩʴ ʅʘ ʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ 

ʥʝʦʩʣʦʞʥʝʥʥʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪʤʝʯʝʥʦ ʫ 80 (72,3%) ʧʘʮʠʝʥʪʦʚ ʚ 1 ʛʨʫʧʧʝ, ʫ 65 

(92,9%) ʚʦ 2 ʛʨʫʧʧʝ ʠ ʫ 65 (72,2%) ʚ ʛʨʫʧʧʝ 3 (ʨ>0,05). ʆʪʩʫʪʩʪʚʠʝ ʢʘʨʜʠʘʣʴʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʤʝʨʪʴ, ʨʝʮʠʜʠʚ ʀʄ, ʨʘʥʥʷʷ ʧʦʩʪʠʥʬʘʨʢʪʥʘʷ ʩʪʝʥʦʢʘʨʜʠʷ, 

ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ ʩʝʨʜʮʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʛʝʤʦʜʠʥʘʤʠʢʫ, ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʟʘ ʛʣʘʜʢʦʝ ʪʝʯʝʥʠʝ. ɺʳʞʠʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 98,1% ʚ 1 ʛʨʫʧʧʝ, 100% - ʚʦ 2-ʦʡ ʠ 96,7% 

ʚ ʛʨʫʧʧʝ 3 (ʨ>0,05)ʅʘ ʨʠʩ 1,2  ʚʠʜʥʦ, ʯʪʦ ʘʥʪʝʛʨʘʜʥʳʡ ʢʨʦʚʦʪʦʢ ʠ ʠʥʜʝʢʩ 

ʤʠʦʢʘʨʜʠʘʣʴʥʦʛʦ ʧʨʦʧʠʪʳʚʘʥʠʷ ʣʫʯʰʝ ʚ ʛʨʫʧʧʝ ʩ ʜʦʛʦʩʧʠʪʘʣʴʥʳʤ ʪʨʦʤʙʦʣʠʟʠʩʦʤ 

(ʨ<0,05) 

ʊʘʙʣʠʮʘ 3. 

ɸʥʛʠʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʥʬʘʨʢʪ ʦʪʚʝʪʩʪʚʝʥʥʦʡ 

ʘʨʪʝʨʠʠ ʚ ʠʟʫʯʝʥʥʳʭ ʛʨʫʧʧʘʭ ʙʦʣʴʥʳʭ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 1-ʷ ʛʨʫʧʧʘ 2-ʷ ʛʨʫʧʧʘ 3- ʛʨʫʧʧʘ 

  
n=110 n=70 n=90 

 
0/1 1(0,091%) 0(0%) 7(7,78%) 

ʊ1ʄ1 2 2(1,82%) 0(0%) 5(5,56%) 

 
3 10(9,1%) 70(100,0%) 78(86,7%) 

 
0/1 36(32,7%) 5(7,1%) 78(86,7%) 

ʄɺG 2 36(32,7%) 32(45,7%) 32(35,6%) 

 
3 64(58,1%) 33(47,1%) 42(46,7%) 

ʊʘʙʣʠʮʘ 4. 

ɸʥʛʠʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  ʩʦʩʪʦʷʥʠʷ ʠʥʬʘʨʢʪ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʘʨʪʝʨʠʠ ʚ 

ʠʟʫʯʝʥʥʳʭ ʛʨʫʧʧʘʭ ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

  
n=110 n=70 n=90 

 
0/1 75(68,1%) 55 (78,6%) 59(65,5%) 

ʊ1ʄ1 2 35(31,8%) 15(21,4%) 31(34,4%) 

 
0/1 36(32,7%) 5(7,1%) 78(86,7%) 

ʄɺG 2 92(83,6%) 56(80,0%) 85(94,4%) 

 
3 14(20,0%) 14(20,0%) 5(5,6%) 

TTG 2 41(37,2%) 21(30,0%) 31(28,1%) 

 
3 49(44,5%) 32(45,7%) 40(44,4%) 

 
4 19(17,2%) 32(45,7%) 15(16,7%) 

 
5 2(2,9%) 2(2,9%) 4(4,4%) 

 

ɺ ʪʘʙʣʠʮʝ 4 ʧʦʢʘʟʘʥʳ ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʮʝʜʫʨʳ. ɼʦʙʠʪʴʩʷ ʢʨʦʚʦʪʦʢʘ TIMI 3 ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʪʨʦʤʙʘʩʧʠʨʘʮʠʠ ʚ 97,2% 

ʩʣʫʯʘʝʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ  ʚʳʧʦʣʥʝʥʠʶ ʫʩʧʝʰʥʦʛʦ ʩʪʝʥʪʠʨʦʚʘʥʠʝ ʠʥʬʘʨʢʪ 

ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʘʨʪʝʨʠʠ ʙʝʟ ʩʝʨʴʝʟʥʳʭ ʦʩʣʦʞʥʝʥʠʡ.  
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ʊʘʙʣʠʮʘ 5 

ʆʩʣʦʞʥʝʥʠʷ ʚ ʠʟʫʯʝʥʥʳʭ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ 

 
N=110 N=70 N=90 

ʢʘʨʜʠʦʛʝʥʥʳʡ ʰʦʢ 1(1,8%) 0(0%) 4(4,4%) 

ʦʪʝʢ ʣʝʛʢʠʭ 3(2,7%) 2(2,9%) 5(2,2%) 

ʆʅʄʂ 0(0%) 0(0%) 1(1,1%) 

ʌʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʢʨʜʠʡ 5(4,5%) 2(2,9%) 6(6,7%) 

ʃʝʪʘʣʴʥʳʡ ʠʩʭʦʜ 2(1,8%) 0(0%) 3(1,1%) 

ɼʠʩʪʘʣʴʥʘʷ ʵʤʙʦʣʠʟʘʮʠʷ 7(6,4%) 5(7.1%) 10(11,1%) 

ʜʠʩʩʝʢʮʠʷ ʠʥʪʠʤʳ 2(1,8%) 0(0%) 3(3,3%) 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʚʥʫʪʨʠ ʧʨʦʩʚʝʪʥʦʛʦ ʪʨʦʤʙʘ (ʊʊG>3) ʚ ʠʥʬʘʨʢʪʦʪʚʝʪʩʪʚʝʥʥʦʡ 

ʘʨʪʝʨʠʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʵʥʜʦʚʘʩʢʫʣʷʨʥʳʭ 

ʧʨʦʮʝʜʫʨ ʫ ʙʦʣʴʥʳʭ ʩ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ. ʄʘʥʫʘʣʴʥʘʷ ʚʘʢʫʫʤʥʘʷ 

ʪʨʦʤʙʵʢʩʪʨʘʢʮʠʷ, ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ, ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʩʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʧʦʩʪʧʨʦʮʝʜʫʨʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʛʨʫʧʧʝ  ʩ ʧʨʦʚʝʜʝʥʥʦʡ 

ʪʨʦʤʙʘʩʧʠʨʘʮʠʝʡ ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʣʫʯʰʝ ʯʝʤ ʚ ʛʨʫʧʧʝ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ 

ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʦʢʘʟʘʪʝʣʠ TIMI B MBG. ʉʣʫʯʘʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʠʩʪʘʣʴʥʦʡ ʵʤʙʦʣʠʟʘʮʠʠ ʪʘʢʞʝ ʤʝʥʴʰʝ ʚ ʛʨʫʧʧʝ  ʩ ʪʨʦʤʙʘʩʧʠʨʘʮʠʝʡ. 

***  
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ʃʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʩ ʷʪʨʦʛʝʥʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʠ ʨʫʙʮʦʚʳʤʠ ʩʪʨʠʢʪʫʨʘʤʠ 

ʚʥʝʧʝʯʝʥʦʯʥʳʭ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ (ɺɾʇ) ʦʩʪʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʘʢʪʫʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ, 

ʥʦ ʠ ʩʝʨʴʝʟʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ. ʅʘʨʷʜʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʠ ʩʪʦʠʤʦʩʪʠ ʣʝʯʝʥʠʷ, ʜʘʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʣʝʪʘʣʴʥʳʭ 

ʠʩʭʦʜʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʢʦʨʨʝʢʮʠʠ ʷʪʨʦʛʝʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ɺɾʇ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʧʝʨʘʮʠʠ ʚ ʦʙʲʝʤʝ ʛʝʧʘʪʠʢʦʝʶʥʦʩʪʦʤʠʠ 

ʥʘ ʦʪʢʣʶʯʝʥʥʦʡ ʧʦ ʈʫ ʧʝʪʣʝ ʪʦʥʢʦʡ ʢʠʰʢʠ. ʆʜʥʘʢʦ ʚʳʧʦʣʥʝʥʠʝ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʜʘʞʝ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʮʝʥʪʨʘʭ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʭʠʨʫʨʛʠʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʯʠʩʣʦʤ ʨʘʥʥʠʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, 

ʜʦʩʪʠʛʘʶʱʠʭ 42,9%, ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʣʝʪʘʣʴʥʦʩʪʴʶ ʥʘ ʫʨʦʚʥʝ 1,7 ï 5,6%, ʘ ʚ 20 - 

30% ʩʣʫʯʘʝʚ ʨʫʙʮʝʚʘʥʠʝʤ ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʦʛʦ ʩʦʫʩʪʴʷ. ʈʘʟʚʠʪʠʝ ʥʘ ʬʦʥʝ ʨʫʙʮʦʚʦʡ 

ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ ʠ ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʳʭ ʘʥʘʩʪʦʤʦʟʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʞʝʣʪʫʭʠ, ʭʨʦʥʠʯʝʩʢʦʛʦ ʭʦʣʘʥʛʠʪʘ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʬʠʙʨʦʟʥʳʭ ʠʟʤʝʥʝʥʠʡ, 

ʨʘʟʚʠʪʠʶ ʚʪʦʨʠʯʥʦʛʦ ʙʠʣʠʘʨʥʦʛʦ ʮʠʨʨʦʟʘ ʧʝʯʝʥʠ ʠ ʧʦʨʪʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ [2, 7, 9]. 

ʂʦʨʨʝʢʮʠʠ ʨʘʟʚʠʚʰʠʭʩʷ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʩʦʧʨʷʞʝʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʩʝʨʴʝʟʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʚʳʨʘʞʝʥʥʳʤʠ ʨʫʙʮʦʚʦ-ʩʢʣʝʨʦʪʠʯʝʩʢʠʤʠ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʟʦʥʝ ʚʦʨʦʪ ʧʝʯʝʥʠ, ʥʦ ʠ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʠʥʪʨʘ- ʠ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. 

ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʬʫʥʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʳʭ ʘʥʘʩʪʦʤʦʟʦʚ (ɹɼɸ) 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ: ʋɿʀ, ʬʠʩʪʫʣʦʛʨʘʬʠʷ (ʚ ʩʣʫʯʘʝ 

ʥʘʣʠʯʠʷ ʪʨʘʥʩʧʝʯʝʥʦʯʥʦʛʦ ʜʨʝʥʘʞʘ), ʕʈʍʇɻ, ʯʨʝʩʢʦʞʥʘʷ ʯʨʝʩʧʝʯʝʥʦʯʥʘʷ 

ʭʦʣʘʥʛʠʦʛʨʘʬʠʷ (ʏʏʍɻ), ʄʉʂʊ, ʄʈʊ ʩ ʄʈʍʇɻ. ʄʥʦʛʠʝ ʟʘʨʫʙʝʞʥʳʝ ʘʚʪʦʨʳ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʣʠ ʚʳʩʢʘʟʳʚʘʪʴ ʤʥʝʥʠʝ ʦ ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ 

ʧʨʠ ʄʈʍʇɻ [8, 10]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʝʨʝʨʘʩʪʷʞʝʥʠʝ ʞʝʣʯʥʦʛʦ ʜʝʨʝʚʘ, ʯʪʦ çʩʤʘʟʳʚʘʝʪè ʨʝʘʣʴʥʫʶ ʢʘʨʪʠʥʫ, ʘ ʚ ʩʣʫʯʘʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʧʦʣʥʦʩʪʴʶ ʠʩʢʘʞʘʝʪʩʷ ʘʥʘʪʦʤʠʷ 

ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʩʪʨʠʢʪʫʨʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

J.Ward et al. ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʚʝʜʝʥʠʷ ʄʈʍʇɻ ʫ 90 ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʣʩʷ ʚʳʩʦʢʠʡ 

ʧʨʦʮʝʥʪ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ [10]. 

ʅʘʠʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʦʢʢʣʶʟʠʠ ʠ ʩʦʩʪʦʷʥʠʷ 

ʞʝʣʯʥʦʛʦ ʜʝʨʝʚʘ ʦʙʣʘʜʘʶʪ ʤʝʪʦʜʳ ʧʨʷʤʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ: 

ʬʠʩʪʫʣʦʛʨʘʬʠʷ ʯʝʨʝʟ ʪʨʘʥʩʧʝʯʝʥʦʯʥʳʝ ʜʨʝʥʘʞʠ ʠ  ʏʏʍɻ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʧʝʯʝʥʦʯʥʦʛʦ ʢʘʨʩʢʘʩʥʦʛʦ ʜʨʝʥʘʞʘ ʩʪʘʚʠʪʩʷ ʧʦʜ ʙʦʣʴʰʦʡ ʚʦʧʨʦʩ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʙʠʣʠʘʨʥʦʡ ʭʠʨʫʨʛʠʠ ʨʝʜʢʦ 

ʠʩʧʦʣʴʟʫʶʪ ʪʨʘʥʩʧʝʯʝʥʦʯʥʦʝ ʢʘʨʢʘʩʥʦʝ ʜʨʝʥʠʨʦʚʘʥʠʝ ʚ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ï ʙʠʣʦʤʳ, ʞʝʣʯʥʳʝ ʟʘʪʝʢʠ, ʛʝʤʦʙʠʣʠʷ, ʩʠʥʜʨʦʤ 

ʥʝʜʨʝʥʠʨʦʚʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʠʣʠ ʜʦʣʠ, ʭʦʣʘʥʛʠʦʛʝʥʥʳʝ ʘʙʩʮʝʩʩʳ ʧʝʯʝʥʠ, ʘ ʪʘʢʞʝ 

ʜʣʠʪʝʣʴʥʦʝ ʧʨʝʙʳʚʘʥʠʝ ʜʨʝʥʘʞʘ ʚʳʟʳʚʘʝʪ ʠʟʙʳʪʦʯʥʦʝ ʨʘʟʨʘʩʪʘʥʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʪʢʘʥʠ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʘʭ [3]. 

ʉ ʨʘʟʚʠʪʠʝʤ ʠ ʚʥʝʜʨʝʥʠʝʤ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʠ ʣʝʯʝʥʠʷ ʩʪʨʠʢʪʫʨ ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʳʭ ʘʥʘʩʪʦʤʦʟʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʠ. ʇʦʚʳʩʠʣʩʷ 
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ʠʥʪʝʨʝʩ ʢ ʤʘʣʦʠʥʚʘʟʠʚʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʚʦʟʥʠʢʰʠʭ ʦʩʣʦʞʥʝʥʠʡ ʫ 

ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʘʭ. ʉʫʱʝʩʪʚʫʝʪ ʤʝʪʦʜ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʦʧʝʨʘʮʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʟʘʚʝʨʰʘʶʪ 

ʧʦʜʢʦʞʥʳʤ ʚʳʚʝʜʝʥʠʝʤ ʧʨʠʩʪʝʥʦʯʥʦʡ ʝʶʥʦʩʪʦʤʳ ʧʝʪʣʠ ʪʦʱʝʡ ʢʠʰʢʠ, ʚʳʢʣʶʯʝʥʥʦʡ 

ʧʦ ʈʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ  ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʨʦʚʦʜʠʪʴ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʴ ʠ ʣʝʯʝʥʠʝ.  

ʉʫʪʴ ʤʝʪʦʜʘ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʝʨʚʠʯʥʦʡ ʦʧʝʨʘʮʠʠ ʧʦ ʧʦʚʦʜʫ ʷʪʨʦʛʝʥʥʳʭ 

ʧʦʚʨʝʞʜʝʥʠʡ ʠʣʠ ʩʪʨʠʢʪʫʨ ʛʝʧʘʪʦʭʦʣʝʜʦʭʘ ʥʘʢʣʘʜʳʚʘʶʪ ɹɼɸ ʩ ʚʳʢʣʶʯʝʥʥʦʡ ʧʦ ʈʫ 

ʧʝʪʣʝʡ ʪʦʱʝʡ ʢʠʰʢʠ ʜʣʠʥʦʡ 80 ʩʤ. ʉʣʝʧʦʡ ʢʦʥʝʮ ʦʢʦʣʦ 15 ʩʤ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʚʳʚʝʜʝʥʠʷ ʜʨʝʥʘʞʘ: ʢʘʨʢʘʩʥʦʛʦ, ʠʣʠ ʧʨʦʩʪʦ ʜʣʷ ʜʝʢʦʤʧʨʝʩʩʠʠ ʟʦʥʳ ʘʥʘʩʪʦʤʦʟʘ. ʇʨʠ 

ʨʘʟʚʠʪʠʠ ʧʦʟʜʥʠʭ ʦʩʣʦʞʥʝʥʠʡ (ʭʦʣʝʜʠʪʠʘʟ, ʩʪʨʠʢʪʫʨʘ ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʦʛʦ ʩʦʫʩʪʴʷ) ʚ 

ʦʙʣʘʩʪʠ ʨʫʙʮʘ, ʛʜʝ ʚʳʚʦʜʠʣʠʩʴ ʜʨʝʥʘʞʠ, ʜʝʣʘʶʪ ʨʘʟʨʝʟ ʜʣʠʥʦʡ 3-4 ʩʤ, ʤʝʞʜʫ ʜʚʫʤʷ 

ʜʝʨʞʘʣʢʘʤʠ ʚʩʢʨʳʚʘʶʪ ʩʣʝʧʦʡ ʢʦʥʝʮ, ʚʳʢʣʶʯʝʥʥʦʡ ʧʦ ʈʫ ʧʝʪʣʠ ʪʦʱʝʡ ʢʠʰʢʠ, ʚ 

ʧʨʦʩʚʝʪ ʚʚʦʜʷʪ ʵʥʜʦʩʢʦʧ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʥʠʧʫʣʷʮʠʠ. 

ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʣʝʯʝʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦʜ ʥʘʨʢʦʟʦʤ ʚ ʫʩʣʦʚʠʷʭ ʦʧʝʨʘʮʠʦʥʥʦʡ. 

ɹʦʣʴʥʦʤʫ ʥʘʥʦʩʠʪʩʷ ʪʨʘʚʤʘ, ʪʨʝʙʫʶʱʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ [4]. 

ɼʨʫʛʠʤ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʜʚʫʭʙʘʣʣʦʥʥʘʷ ʵʥʪʝʨʦʩʢʦʧʠʷ ʩ 

ʦʩʤʦʪʨʦʤ ʟʦʥʳ ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʠ ʤʘʥʠʧʫʣʷʮʠʷʤʠ ʚ ʵʪʦʡ ʟʦʥʝ. ʇʨʠʥʮʠʧ  

ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʵʥʪʝʨʦʩʢʦʧʘ ʧʫʪʝʤ çʥʘʥʠʟʳʚʘʥʠʷè ʟʘ 

ʩʯʝʪ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʨʘʟʜʫʚʘʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʜʚʫʭ 

ʙʘʣʣʦʥʦʚ ʯʝʨʝʟ ʧʠʱʝʚʦʜ, ʞʝʣʫʜʦʢ, ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʫʶ ʢʠʰʢʫ, ʥʘʯʘʣʴʥʳʡ ʦʪʜʝʣ 

ʪʦʱʝʡ ʢʠʰʢʠ, ʘ ʜʘʣʝʝ ʯʝʨʝʟ ʤʝʞʢʠʰʝʯʥʦʝ ʩʦʫʩʪʴʝ ʧʦ ɹʨʘʫʥʫ ʣʠʙʦ ʵʥʪʝʨʦ-

ʵʥʪʝʨʦʘʥʘʩʪʦʤʦʟ çʢʦʥʝʮ ʚ ʙʦʢè ʚ ʧʝʪʣʶ ʪʦʱʝʡ ʢʠʰʢʠ ʧʦ ʈʫ, ʥʘ ʢʦʪʦʨʦʡ ʩʬʦʨʤʠʨʦʚʘʥ 

ʛʝʧʘʪʠʢʦʝʶʥʦʘʥʘʩʪʦʤʦʟ; ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʧʦʩʣʝʜʥʝʛʦ, ʝʛʦ ʢʘʥʶʣʠʨʦʚʘʥʠʝ ʩ ʮʝʣʴʶ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ ʚʥʫʪʨʠʧʝʯʝʥʦʯʥʳʭ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ, ʦʜʥʘʢʦ ʩʦʧʨʷʞʝʥ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʪʨʫʜʥʦʩʪʷʤʠ: ʥʘʣʠʯʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʜʦʩʪʠʛʘʝʪ 120 ʤʠʥ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ɹɼɸ ʩ ʤʝʞʢʠʰʝʯʥʳʤ ʘʥʘʩʪʦʤʦʟʦʤ ʧʦ ɹʨʘʫʥʫ ʜʦʩʪʠʛʘʝʪ 100%, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ɹɼɸ 

ʥʘ ʚʳʢʣʶʯʝʥʥʦʡ ʧʦ ʈʫ ʢʠʰʢʝ ï 44 % [1, 6]. 

ɺ ʦʪʜʝʣʝʥʠʠ ʘʙʜʦʤʠʥʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ ɻɹʋɿ ʄʆ ʄʆʅʀʂʀ ʠʤ. ʄ.ʌ. 

ɺʣʘʜʠʤʠʨʩʢʦʛʦ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ 

ʧʦʚʨʝʞʜʝʥʠʡ ʚʥʝʧʝʯʝʥʦʯʥʳʭ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʣʦʠʥʚʘʟʠʚʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ (ʙʘʣʣʦʥʥʫʶ ʜʠʣʘʪʘʮʠʶ, ʩʘʥʘʮʠʶ 

ʧʨʦʪʦʢʦʚ, ʩʪʝʥʪʠʨʦʚʘʥʠʝ, ʟʘʤʝʥʫ ʵʥʜʦʧʨʦʪʝʟʦʚ) ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ, ʯʝʨʝʟ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʛʘʩʪʨʦʵʥʪʝʨʦʘʥʘʩʪʦʤʦʟ. ʅʘ ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ ʥʘ 

ʠʟʦʙʨʝʪʝʥʠʝ ˉ2472456 ʦʪ 20.01.2013 ʛ. çʉʧʦʩʦʙ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʚʥʝʧʝʯʝʥʦʯʥʳʭ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚè [5].  

ʇʨʠ  ʦʧʝʨʘʮʠʠ ʧʦ ʧʦʚʦʜʫ ʷʪʨʦʛʝʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʥʘʢʣʘʜʳʚʘʝʪʩʷ 

ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʳʡ ʘʥʘʩʪʦʤʦʟ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʜʨʝʥʘʞʝ (Y-ʦʙʨʘʟʥʦʤ) ʥʘ ʦʪʢʣʶʯʝʥʥʦʡ ʧʦ 

ʈʫ ʧʝʪʣʝ ʠʣʠ ʥʘ ʜʣʠʥʥʦʡ ʧʝʪʣʝ ʩ ɹʨʘʫʥʦʚʩʢʠʤ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘʢʣʘʜʳʚʘʝʪʩʷ 

ʛʘʩʪʨʦʝʶʥʦʘʥʘʩʪʦʤʦʟ ʩʦ ʩʣʝʧʳʤ ʢʦʥʮʦʤ ʪʦʥʢʦʡ ʢʠʰʢʠ ʠʣʠ ʩ ʧʨʠʚʦʜʷʱʝʡ ʧʝʪʣʝʡ 

ʪʦʥʢʦʡ ʢʠʰʢʠ. ɼʠʩʪʘʣʴʥʳʡ ʢʦʥʝʮ ʚʥʫʪʨʝʥʥʝʛʦ ʜʨʝʥʘʞʘ ʚʳʚʦʜʠʪʩʷ ʚ ʧʦʣʦʩʪʴ ʞʝʣʫʜʢʘ 

ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʛʘʩʪʨʦʵʥʪʝʨʦʘʥʘʩʪʦʤʦʟʘ.  ʇʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʤʝʪʦʜʠʢʝ 

ʦʧʝʨʠʨʦʚʘʥʦ 25 ʙʦʣʴʥʳʭ. ɺʩʝ ʧʘʮʠʝʥʪʳ ʚ ʩʨʦʢʠ ʦʪ 3 ʜʦ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʥʦʡ 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʧʝʨʘʮʠʠ ʧʦʚʪʦʨʥʦ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʣʠʩʴ ʚ ʦʪʜʝʣʝʥʠʝ. 

ʇʨʦʠʟʚʦʜʠʣʘʩʴ ʬʠʙʨʦʛʘʩʪʨʦʩʢʦʧʠʷ ʩ ʦʩʤʦʪʨʦʤ ʟʦʥʳ ʛʘʩʪʨʦʵʥʪʝʨʦʘʥʘʩʪʦʤʦʟʘ ʠ 

ʫʜʘʣʝʥʠʝʤ Y-ʦʙʨʘʟʥʦʛʦ ʜʨʝʥʘʞʘ. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʜʨʝʥʘʞʘ ʦʩʤʘʪʨʠʚʘʣʘʩʴ 

ʟʦʥʘ ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, ʦʮʝʥʢʘ ʝʛʦ ʩʦʩʪʦʷʥʠʷ. ʋʩʧʝʭ ʜʘʥʥʦʡ ʤʘʥʠʧʫʣʷʮʠʠ 

ʦʪʤʝʯʝʥ ʚ 22 ʩʣʫʯʘʷʭ (88%). ɺ 3 ʩʣʫʯʘʷʭ ʫʜʘʣʝʥʠʝ Y-ʦʙʨʘʟʥʦʛʦ ʜʨʝʥʘʞʘ ʠ ʦʩʤʦʪʨ 

ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʦʛʦ ʥʝ ʧʨʦʠʟʚʝʜʝʥʦ ʚ ʩʚʷʟʠ ʩ ʨʫʙʮʝʚʘʥʠʝʤ ʛʘʩʪʨʦʵʥʪʝʨʦʘʥʘʩʪʦʤʦʟʘ (ʥʘ 



ð 38 ð     Scientific achievements of the third millennium 

 

ʵʪʘʧʝ ʦʩʚʦʝʥʠʷ ʤʝʪʦʜʠʢʠ ʢʘʨʢʘʩʥʳʡ ʜʨʝʥʘʞ ʥʝ ʚʳʚʦʜʠʣʩʷ ʚ ʧʨʦʩʚʝʪ ʞʝʣʫʜʢʘ). ʕʪʠʤ 

ʧʘʮʠʝʥʪʘʤ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʦʙʲʝʤʝ 

ʣʘʧʘʨʦʪʦʤʠʠ, ʵʥʪʝʨʦʪʦʤʠʠ ʠ ʫʜʘʣʝʥʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʜʨʝʥʘʞʘ. ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʧʨʦʪʝʢʘʣ ʙʝʟ ʦʩʣʦʞʥʝʥʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʷʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʦʩʤʦʪʨʳ ʩ ʢʦʥʪʨʦʣʝʤ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ɹɼɸ. ʋ 6 ʧʘʮʠʝʥʪʦʚ (24%) ʚ ʩʨʦʢʠ 

ʦʪ 1 ʜʦ 6 ʣʝʪ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʧʝʨʘʮʠʠ ʦʪʤʝʯʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʫʙʮʦʚʦʡ 

ʩʪʨʠʢʪʫʨʳ ɹɼɸ. ɹʦʣʴʥʳʝ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʣʠʩʴ ʚ ʦʪʜʝʣʝʥʠʝ ʘʙʜʦʤʠʥʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ ʩ 

ʞʘʣʦʙʘʤʠ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 38ʉ, ʧʦʷʚʣʝʥʠʝ 

ʩʫʙʠʢʪʝʨʠʯʥʦʩʪʠ ʩʢʣʝʨ ʠ ʞʝʣʪʫʰʥʦʩʪʴ ʢʦʞʠ.  

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʜʦʩʪʠʛʥʫʪ ʫʩʧʝʭ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ.  2 ʧʘʮʠʝʥʪʘʤ 

ʧʨʦʚʝʜʝʥʳ ʩʝʘʥʩʳ ʙʘʣʣʦʥʥʦʡ ʜʠʣʘʪʘʮʠʠ, ʚʚʝʜʝʥʠʝ ʚ ʦʙʣʘʩʪʴ ʩʪʨʠʢʪʫʨʳ ʣʦʥʛʠʜʘʟʳ. ʇʨʠ 

ʢʦʥʪʨʦʣʴʥʦʤ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʤ ʦʩʤʦʪʨʝ ʜʠʘʤʝʪʨ ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ 

ʨʘʩʰʠʨʝʥ ʜʦ 0,8 - 1,0 ʩʤ.  ʋ 2 ʧʘʮʠʝʥʪʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʣʠʛʘʪʫʨʘ ʚ ʦʙʣʘʩʪʠ ɹɼɸ, 

ʭʦʣʝʣʠʪʠʘʟ. ʇʦʩʣʝ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʫʜʘʣʝʥʠʷ ʣʠʛʘʪʫʨ ʚʳʧʦʣʥʝʥʘ ʩʘʥʘʮʠʷ ʞʝʣʯʥʳʭ 

ʧʨʦʪʦʢʦʚ. ɼʠʘʤʝʪʨ ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʳʭ ʘʥʘʩʪʦʤʦʟʦʚ ʦʢʦʣʦ 1 ʩʤ. 2 ʧʘʮʠʝʥʪʘʤ ʚʳʧʦʣʥʝʥʦ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʩʪʝʥʪʠʨʦʚʘʥʠʝ ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʥʘ ʬʦʥʝ ʝʛʦ 

ʨʫʙʮʝʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʝ ʜʨʝʥʠʨʦʚʘʥʠʝ, ʧʣʘʥʦʚʳʝ 

ʟʘʤʝʥʳ ʩʪʝʥʪʦʚ.  

ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʧʨʠʟʥʘʢʠ ʭʦʣʘʥʛʠʪʘ 

ʨʘʟʨʝʰʠʣʠʩʴ, ʥʦʨʤʘʣʠʟʦʚʘʣʠʩʴ ʣʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ. ɹʦʣʴʥʳʝ ʚʳʧʠʩʘʥʳ ʚ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɸʥʘʣʠʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʠ ʦʪʜʘʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʣʝʯʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ  ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʨʫʙʮʦʚʳʭ 

ʩʪʨʠʢʪʫʨ ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʳʭ ʘʥʘʩʪʦʤʦʟʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʥʦ 

ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʪʨʘʜʠʮʠʦʥʥʳʤ ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʣʝʯʝʥʠʷ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʨʫʙʮʦʚʳʭ ʩʪʨʠʢʪʫʨ. 
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ɸʥʥʦʪʘʮʠʷ 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (-20ÁC) ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ 

Kluyveromyces marxianus DSM 5422 ʧʨʠ ʭʨʘʥʝʥʠʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʜʨʦʞʞʝʚʦʡ 

ʙʠʦʤʘʩʩʳ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʤʝʩʷʮʝʚ. ʆʮʝʥʢʫ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ ʜʦ ʠ ʧʦʩʣʝ 

ʭʨʘʥʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʦʢʨʘʰʠʚʘʥʠʝʤ ʤʝʪʠʣʝʥʦʚʳʤ ʩʠʥʠʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʜʩʯʝʪʦʤ 

ʞʠʚʳʭ ʠ ʤʝʨʪʚʳʭ ʢʣʝʪʦʢ ʚ ʩʯʝʪʥʦʡ ʢʘʤʝʨʝ. ʋʩʪʘʥʦʚʣʝʥ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʞʠʚʳʭ ʢʣʝʪʦʢ 

Kluyveromyces marxianus ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -20ÁC ʫ ʢʫʣʴʪʫʨ, ʧʦʣʫʯʝʥʥʳʭ 

ʠʟ ʙʠʦʨʝʘʢʪʦʨʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʫʣʴʪʫʨʘʤʠ, ʚʳʨʘʱʝʥʥʳʤʠ ʥʘ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Kluyveromyces marxianus, ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ ʭʨʘʥʝʥʠʝ, 

ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ, ʙʠʦʵʪʘʥʦʣ 

 

Abstract 

Influence of low temperature (-20ÁC) on Kluyveromyces marxianus DSM 5422 

viability under two month concentrated yeast biomass storage is investigated. Cell viability 

estimation before and after storage is done via staining with methylene blue followed by 

counting living and dead cells in a counting chamber. Kluyveromyces marxianus grown in the 

bioreactor under storage condition below -20ÁC showed higher living cell count than the 

control grown on agar plates. 

Keywords: Kluyveromyces marxianus, low temperature storage, whey, bio-ethanol 

 

ɺʚʝʜʝʥʠʝ 

ʐʪʘʤʤ Kluyveromyces marxianus DSM 5422 ʦʪʥʦʩʠʪʩʷ ʢ ʜʨʦʞʞʝʚʳʤ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʩʙʨʘʞʠʚʘʪʴ ʣʘʢʪʦʟʫ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ, 

ʷʚʣʷʶʱʝʡʩʷ ʦʩʥʦʚʥʳʤ ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʨʦʮʝʩʩʘ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ 

(ʍʨʘʤʮʦʚ, 2011). ʄʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʥʘʭʦʜʠʪ 

ʧʨʠʤʝʥʝʥʠʷ. ʏʘʩʪʠʯʥʦ ʤʦʣʦʯʥʫʶ ʩʳʚʦʨʦʪʢʫ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʜʣʷ ʩʢʦʪʘ, ʘ 

ʦʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʩʣʠʚʘʶʪ ʚ ʢʘʥʘʣʠʟʘʮʠʶ. ʀʟ-ʟʘ ʚʳʩʦʢʦʡ 

ʭʠʤʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʠʩʣʦʨʦʜʝ (50 ʛ/ʣ ʠ 80 ʛ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) 

ʦʯʠʩʪʢʘ ʪʘʢʦʡ ʩʪʦʯʥʦʡ ʚʦʜʳ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ (Ozmihci, Kargi, 

2007). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʚ, ʦʩʦʙʝʥʥʦ ʣʘʢʪʦʟʳ, ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʣʦʯʥʫʶ ʩʳʚʦʨʦʪʢʫ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʠʦʵʪʘʥʦʣʘ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʥʘʵʨʦʙʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ 

ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʵʪʘʥʦʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦʝ ʥʘʣʠʯʠʝ ʙʠʦʤʘʩʩʳ Kluyveromyces 

marxianus, ʢʦʪʦʨʘʷ ʧʦʩʣʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠʤʝʣʘ ʙʳ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʢʣʝʪʦʢ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 
ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʨʦʞʞʠ Kluyveromyces marxianus DSM 5422 ʠʟ 

ʅʝʤʝʮʢʦʡ ʢʦʣʣʝʢʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨ (DSMZ). 



ð 40 ð     Scientific achievements of the third millennium 

 
ɼʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʙʠʦʤʘʩʩʳ ʜʨʦʞʞʝʡ ʚ ʘʵʨʦʙʥʦʤ ʙʠʦʨʝʘʢʪʦʨʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʠʩʣʫʶ ʤʦʣʦʯʥʫʶ ʩʳʚʦʨʦʪʢʫ ʩ pH= 4,40-4,46, ʩʦʜʝʨʞʘʱʫʶ: ʣʘʢʪʦʟʫ 150-151 ʛ/ʣ, L-
ʣʘʢʪʘʪ 24,5-26,5 ʛ/ʣ, ʵʪʘʥʦʣ 0,1 ʛ/ʣ, ʘʤʤʦʥʠʡʥʳʡ ʘʟʦʪ 0,25-0,32 ʛ/ʣ, ʦʨʪʦʬʦʩʬʘʪʥʳʡ 
ʬʦʩʬʦʨ 1,99-2,10 ʛ/ʣ. ɺ ʩʳʚʦʨʦʪʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʜʦʙʘʚʣʷʣʠ 4 ʤʣ/ʣ ʨʘʩʪʚʦʨʘ, 
ʩʦʜʝʨʞʘʱʝʛʦ 0,84 ʛ/ʣ CoSO4Ŀ7H2O, 0,70 ʛ/ʣ H3BO3, 0,79 ʛ/ʣ Na2MoO4Ŀ2H2O, 0,45 ʛ/ʣ 
NiSO4Ŀ6H2O, 1,53 ʛ/ʣ KI, 15,0 ʛ/ʣ NH4Cl, 2,0 ʛ/ʣ (NH4)2SO4, 20,1 ʤʛ/ʣ FeSO4Ŀ7H2O, 
22,7 ʤʛ/ʣ ZnSO4Ŀ7H2O, 5,1 ʤʛ/ʣ CuSO4Ŀ5H2O, 4,9 ʤʛ/ʣ MnSO4Ŀ4H2O. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʜʥʦʣʠʪʨʦʚʳʡ ʘʵʨʦʙʥʳʡ ʙʠʦʨʝʘʢʪʦʨ, ʩʥʘʙʞʝʥʥʳʡ 
ʜʘʪʯʠʢʘʤʠ ʨʆ2, ʨʅ, ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʣʝʨʦʤ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʪʦʢʘ 
ʧʦʜʘʚʘʝʤʦʛʦ ʚ ʨʝʘʢʪʦʨ ʚʦʟʜʫʭʘ, ʦʯʠʱʝʥʥʦʛʦ ʦʪ ʚʦʜʳ ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʉʢʦʨʦʩʪʴ 
ʘʵʨʘʮʠʷ ʩʦʩʪʘʚʣʷʣʘ 50 ʥʣ/ʯ. ɿʥʘʯʝʥʠʝ ʨʅ ʧʦʜʜʝʨʞʠʚʘʣʠ ʚ ʜʠʘʧʘʟʦʥʝ 4-6 ʟʘ ʩʯʝʪ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʜʘʯʠ ʥʘʩʦʩʦʤ ʠʟ ʨʝʟʝʨʚʫʘʨʦʚ ʜʚʫʤʦʣʷʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʛʠʜʨʦʢʩʠʜʘ 
ʢʘʣʠʷ ʠʣʠ ʦʜʥʦʤʦʣʷʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ. ɼʣʷ ʫʜʝʨʞʘʥʠʷ ʠʩʧʘʨʷʝʤʦʡ ʚʦʜʳ 
ʧʨʠʤʝʥʷʣʠ ʦʙʨʘʪʥʳʡ ʭʦʣʦʜʠʣʴʥʠʢ ʠʟ ʩʪʝʢʣʘ ʜʣʠʥʦʡ 40 ʩʤ. ʆʙʲʝʤ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ 
ʙʠʦʨʝʘʢʪʦʨʝ ʩʦʩʪʘʚʣʷʣ 600 ʤʣ, ʘ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ï 1200 ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ. 

ɹʠʦʤʘʩʩʫ ʜʨʦʞʞʝʡ, ʚʳʨʦʩʰʝʡ ʚ ʙʠʦʨʝʘʢʪʦʨʝ, ʧʝʨʝʥʦʩʠʣʠ ʚ ʩʪʝʨʠʣʴʥʳʭ 
ʫʩʣʦʚʠʷʭ ʚ ʧʨʦʙʠʨʢʠ ʪʠʧʘ ʕʧʧʝʥʜʦʨʬ ʠ ʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ 2 ʤʣ ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ. 
ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ 1 ʣ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʨʘʩʪʚʦʨʷʣʠ: 0,16 
ʛ/ʣ NaH2PO4ĿH2O, 0,198 ʛ/ʣ Na2HPO4Ŀ12H2O, 8,19 ʛ/ʣ NaCl. ʉʫʩʧʝʥʟʠʶ ʜʨʦʞʞʝʚʦʡ 
ʙʠʦʤʘʩʩʳ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥʫʪ ʧʨʠ 6000 ʦʙʦʨʦʪʘʭ ʚ ʤʠʥʫʪʫ, ʫʜʘʣʷʣʠ 
ʩʫʧʝʨʥʘʪʘʥʪ ʠ ʧʨʦʤʳʚʘʣʠ ʦʩʘʜʦʢ 1 ʤʣ ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ. ɿʘʪʝʤ ʦʪʙʠʨʘʣʠ 100 ʤʢʣ 
ʩʫʩʧʝʥʟʠʠ, ʧʨʠʙʘʚʣʷʣʠ 10 ʤʢʣ ʢʨʘʩʠʪʝʣʷ ʤʝʪʠʣʝʥʦʚʦʛʦ ʩʠʥʝʛʦ ʠ ʪʱʘʪʝʣʴʥʦʛʦ 
ʧʝʨʝʤʝʰʠʚʘʣʠ. ʇʨʦʚʦʜʠʣʠ ʧʦʜʩʯʝʪ ʞʠʚʳʭ ʠ ʤʝʨʪʚʳʭ ʢʣʝʪʦʢ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʚ 
ʩʯʝʪʥʦʡ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ. ʆʩʪʘʪʦʢ ʧʨʦʙʳ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʪʝʯʝʥʠʝ 3 ʤʠʥ ʧʨʠ 6000 
ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ, ʫʜʘʣʷʣʠ ʩʫʧʝʨʥʘʪʘʥʪ ʠ ʟʘʤʦʨʘʞʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -20ÁC. ʇʦʩʣʝ 
ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʚʥʦʚʴ ʧʨʦʚʦʜʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʳʭ ʠ ʤʝʨʪʚʳʭ ʢʣʝʪʦʢ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʠʩʩʣʝʜʦʚʘʣʠ ʢʣʝʪʦʯʥʫʶ ʩʫʩʧʝʥʟʠʶ, ʚʳʨʘʱʝʥʥʫʶ ʚ 
ʯʘʰʢʘʭ ʇʝʪʨʠ ʩ ʩʝʣʝʢʪʠʚʥʳʤ ʘʛʘʨʦʤ YGC ʩ ʭʣʦʨʘʤʬʝʥʠʢʦʣʦʤ, ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʠ ʧʦʛʨʫʞʝʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʜʨʦʞʞʝʡ. 

ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 1 ʣʠʪʨ 
ʙʠʦʤʘʩʩʳ Kluyveromyces marxianus, ʚʳʨʘʱʝʥʥʦʡ ʚ ʙʠʦʨʝʘʢʪʦʨʝ. ɼʨʦʞʞʝʚʫʶ ʙʠʦʤʘʩʩʫ 
ʚ ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʝʨʝʥʦʩʠʣʠ ʚ 25 ʬʣʘʢʦʥʦʚ (ʝʤʢ. 50 ʤʣ) ʩ ʟʘʚʠʥʯʠʚʘʶʱʝʡʩʷ 
ʢʨʳʰʢʦʡ ʧʦ 40 ʤʣ ʚ ʢʘʞʜʳʡ. ʌʣʘʢʦʥʳ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ ʧʨʠ 6000 
ʦʙʦʨʦʪʘʭ ʚ ʤʠʥʫʪʫ, ʫʜʘʣʷʣʠ ʩʫʧʝʨʥʘʪʘʥʪ, ʧʨʦʤʳʚʘʣʠ ʩʪʝʨʠʣʴʥʳʤ ʙʫʬʝʨʥʳʤ ʨʘʩʪʚʦʨʦʤ, 
ʚʥʦʚʴ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʠ ʫʜʘʣʷʣʠ ʩʫʧʝʨʥʘʪʘʥʪ. ʉʫʩʧʝʥʟʠʶ ʟʘʤʦʨʘʞʠʚʘʣʠ ʠ ʭʨʘʥʠʣʠ 
ʧʨʠ -20Áʉ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʫʩʧʝʥʜʠʨʦʚʘʥʠʝ ʜʨʦʞʞʝʚʦʡ ʙʠʦʤʘʩʩʳ ʚ ʙʫʬʝʨʥʦʤ 

ʨʘʩʪʚʦʨʝ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ Kluyveromyces 
marxianus, ʚʳʨʦʩʰʝʡ ʥʘ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʯʝʤ ʩʫʩʧʝʥʜʠʨʦʚʘʥʠʝ ʚ 
ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. ʀ ʜʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʧʦʩʣʝ ʧʨʦʮʝʥʪ ʞʠʚʳʭ ʢʣʝʪʦʢ 
Kluyveromyces marxianus, ʩʫʩʧʝʥʜʠʨʦʚʘʥʥʳʭ ʚ ʙʫʬʝʨʥʦʤ ʨʘʩʪʚʦʨʝ ʙʳʣ ʚʳʰʝ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ɾʠʟʥʝʩʧʦʩʦʙʥʳʭ ʢʣʝʪʦʢ Kluyveromyces marxianus, ʚʳʨʦʩʰʠʭ ʥʘ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʝ, ʜʦ ʠ ʧʦʩʣʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ 

ɺʨʝʤʷ ʧʨʦʚʝʨʢʠ ʉʫʩʧʝʥʟʠʦʥʥʘʷ ʩʨʝʜʘ 
ɾʠʚʳʝ ʢʣʝʪʢʠ, 

% 

ʄʝʨʪʚʳʝ ʢʣʝʪʢʠ, 

% 

ɼʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ 
ɼʝʠʦʥʠʟʠʨʦʚʘʥʥʘʷ ʚʦʜʘ 56,8 Ñ 2,9 43,2 Ñ 2,6 

ɹʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ 75,3 Ñ 1,7 24,7 Ñ 1,8 

ʇʦʩʣʝ 

ʟʘʤʦʨʘʞʠʚʘʥʠʷ 

ɼʝʠʦʥʠʟʠʨʦʚʘʥʥʘʷ ʚʦʜʘ 56,6 Ñ 0,9 43,4 Ñ 0,9 

ɹʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ 57,1 Ñ 1,8 42,9 Ñ 1,6 

 
ʇʨʦʮʝʜʫʨʘ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʦʪʪʘʠʚʘʥʠʷ ʚʣʠʷʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʥʘ ʢʣʝʪʢʠ 

ʠʟ ʩʫʩʧʝʥʟʠʠ, ʚʳʨʘʱʝʥʥʦʡ ʚ ʙʠʦʨʝʘʢʪʦʨʝ, ʧʦʩʣʝ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʙʫʬʝʨʥʳʤ 
ʨʘʩʪʚʦʨʦʤ (ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʘ 2 

ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ Kluyveromyces marxianus ʠʟ ʧʦʛʨʫʞʝʥʥʦʡ ʢʫʣʴʪʫʨʳ 

ʙʠʦʨʝʘʢʪʦʨʘ ʜʦ ʠ ʧʦʩʣʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʚ ʦʙʲʝʤʝ 1 ʤʣ 

ɺʨʝʤʷ ʧʨʦʚʝʨʢʠ ʉʫʩʧʝʥʟʠʦʥʥʘʷ ʩʨʝʜʘ 
ɾʠʚʳʝ ʢʣʝʪʢʠ, 

% 

ʄʝʨʪʚʳʝ ʢʣʝʪʢʠ, 

% 

ɼʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ɹʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ 99,1 Ñ 0,4 0,9 Ñ 0,07 

ʇʦʩʣʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ɹʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ 99,3 Ñ 0,1 0,7 Ñ 0,05 

 
ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʧʦʩʣʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʙʠʦʤʘʩʩʳ 

Kluyveromyces marxianus, ʚʳʨʘʱʝʥʥʦʡ ʚ ʙʠʦʨʝʘʢʪʦʨʝ, ʚ ʥʝʡ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʦʩʪʘʪʢʠ 
ʢʦʤʧʦʥʝʥʪʦʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʤʳʚʢʘ ʢʣʝʪʦʯʥʦʡ ʩʫʩʧʝʥʟʠʠ 
ʙʫʬʝʨʥʳʤ ʨʘʩʪʚʦʨʦʤ ʩʥʠʞʘʣʘ ʣʠʟʠʩ ʢʣʝʪʦʢ ʠʟ-ʟʘ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʦʩʤʦʪʠʯʝʩʢʦʛʦ 
ʜʘʚʣʝʥʠʷ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʦʙʨʘʟʮʦʚ ʢʣʝʪʦʢ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʧʣʦʪʥʦʡ ʩʨʝʜʝ.  

ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʟʘʤʦʨʦʞʝʥʥʦʡ ʙʠʦʤʘʩʩʳ ʜʦ 40 ʤʣ, ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ 
ʚʳʞʠʚʘʝʤʦʩʪʠ ʢʣʝʪʦʢ ʜʨʦʞʞʝʡ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3 

ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ Kluyveromyces marxianus ʠʟ ʧʦʛʨʫʞʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʜʦ ʠ 

ʧʦʩʣʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʚ ʦʙʲʝʤʝ 40 ʤʣ 

ɺʨʝʤʷ ʧʨʦʚʝʨʢʠ ʉʫʩʧʝʥʟʠʦʥʥʘʷ ʩʨʝʜʘ 
ɾʠʚʳʝ ʢʣʝʪʢʠ, 

% 

ʄʝʨʪʚʳʝ ʢʣʝʪʢʠ, 

% 

ɼʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ɹʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ 90,1 Ñ 1,1 9,9 Ñ 0,1 

ʇʦʩʣʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ɹʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ 67,5 Ñ 0,9 32,5 Ñ 0,06 

 
ʕʪʦ ʩʚʷʟʘʥʦ, ʚʝʨʦʷʪʥʦ, ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʤʘʣʳʭ ʦʙʲʝʤʘʭ ʙʠʦʤʘʩʩʳ ʟʘʤʦʨʘʞʠʚʘʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ ʩ ʥʘʠʤʝʥʴʰʠʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʜʨʦʞʞʝʚʳʭ ʢʣʝʪʦʢ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 
ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʙʠʦʤʘʩʩʳ ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝʛʦ ʚʨʝʤʝʥʠ, ʯʪʦ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʣʴʜʘ, ʧʦʚʨʝʞʜʘʶʱʠʭ ʜʨʦʞʞʝʚʳʝ 
ʢʣʝʪʢʠ. 

ɿʘʢʣʶʯʝʥʠʝ 
ʇʦʣʫʯʝʥʥʳʡ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʞʠʚʳʭ ʢʣʝʪʦʢ Kluyveromyces marxianus ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ -20Áʉ ʫʢʘʟʳʚʘʝʪ ʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 
ʧʨʝʜʣʘʛʘʝʤʦʡ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʡ ʙʠʦʤʘʩʩʳ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 
ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʵʪʘʥʦʣʘ -ʘʥʘʵʨʦʙʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ ʣʘʢʪʦʟʳ ʤʦʣʦʯʥʦʡ 
ʩʳʚʦʨʦʪʢʠ. 
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ʄʝʞʚʠʜʦʚʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ ï ʦʜʠʥ ʠʟ ʚʝʜʫʱʠʭ ʤʝʪʦʜʦʚ ʧʝʨʝʜʝʣʢʠ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʳ ʨʘʩʪʝʥʠʡ. ʆʥʘ ʩʳʛʨʘʣʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʨʦʠʩʭʦʞʜʝʥʠʠ 

ʤʥʦʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʟʘʥʠʤʘʣʘ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʩʝʣʝʢʮʠʠ ʪʘʙʘʢʘ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʩʦʟʜʘʥʠʶ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ, ʮʝʥʥʳʭ ʬʦʨʤ, ʪʘʢ ʢʘʢ ʥʝʢʦʪʦʨʳʝ 



ð 42 ð     Scientific achievements of the third millennium 

 

ʧʨʠʟʥʘʢʠ ʜʠʢʠʭ ʚʠʜʦʚ ʨʦʜʘ Nicotiana ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʨʪʦʚ. ʕʪʦʪ 

ʨʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ, ʦʛʨʦʤʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʨʘʟʤʥʦʞʝʥʠʷ, ʩʘʤʦʬʝʨʪʠʣʴʥʦʩʪʴʶ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ, 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʨʘʟʚʠʪʠʶ ʨʘʙʦʪ ʧʦ ʤʝʞʚʠʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʚ ʵʪʦʤ ʨʦʜʝ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜ ʤʝʞʚʠʜʦʚʦʡ 

ʛʠʙʨʠʜʠʟʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʥʳ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʩʦʟʜʘʥʠʷ 

ʥʦʚʦʛʦ ʠʩʭʦʜʥʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʩʦʨʪʦʚ ʪʘʙʘʢʘ ʩ ʜʠʢʠʤʠ 

ʚʠʜʘʤʠ Nicotiana ʩʝʢʮʠʡ Suaveolentes ʠ Tomentosae. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʤʘʪʝʨʠʥʩʢʦʡ 

ʬʦʨʤʳ ʙʳʣ ʚʟʷʪ ʢʫʣʴʪʫʨʥʳʡ ʪʘʙʘʢ ï Nicotiana tabacum Lin.ǀ. ɼʣʷ ʠʩʭʦʜʥʳʭ 

ʤʝʞʚʠʜʦʚʳʭ ʩʢʨʝʱʠʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪʘ ʪʘʙʘʢʘ ʚʦʩʪʦʯʥʦʡ ʧʘʧʠʨʦʩʥʦʡ ʛʨʫʧʧʳ ï 

ʀʤʤʫʥʥʳʡ 80, ɼʶʙʝʢ 44, ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ.  

ɺʳʷʚʣʝʥʳ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʵʪʦʛʦ ʚʠʜʘ ʩ ʜʠʢʠʤʠ ʚʠʜʘʤʠ, ʠʟʫʯʝʥʳ ʠ 

ʦʧʠʩʘʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʝʡ ʤʝʭʘʥʠʯʝʩʢʦʛʦ, 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪʘʭ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʢʫʣʴʪʫʨʥʦʛʦ ʪʘʙʘʢʘ ʩ ʚʠʜʘʤʠ-

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʝʢʮʠʠ Tomentosae ʧʨʦʷʚʠʣʠʩʴ ʪʦʣʴʢʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʠʙʨʠʜʥʳʭ ʩʝʤʷʥ ʚ ʫʩʣʦʚʠʷʭ in vivo ʠ ʠʟ ʥʠʭ ʚʳʨʘʩʪʠʪʴ ʛʠʙʨʠʜʥʳʝ ʩʪʝʨʠʣʴʥʳʝ 

ʨʘʩʪʝʥʠʷ, ʯʪʦ ʦʙʲʷʩʥʷʣʦʩʴ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʤʠ ʩʚʷʟʷʤʠ ʤʝʞʜʫ N.tabacum ʠ ʚʠʜʘʤʠ 

ʩʝʢʮʠʠ Tomentosae. 

ɻʠʙʨʠʜʠʟʘʮʠʶ ʩ ʜʠʢʠʤʠ ʚʠʜʘʤʠ ʩʝʢʮʠʠ Suaveolentes ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʙʠʨʦʯʥʦʛʦ ʤʝʪʦʜʘ ʢʫʣʴʪʫʨʳ in vitro ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ, ʪʢʘʥʝʡ ʠ 

ʦʨʛʘʥʦʚ: ʦʧʳʣʝʥʠʝ ʦʛʦʣʝʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʪʘʙʘʢʘ ʧʳʣʴʮʦʡ ʜʠʢʠʭ ʚʠʜʦʚ ʚ ʩʪʝʨʠʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʙʦʢʩʘ; ʠʥʜʫʮʠʨʦʚʘʥʠʝ ʢʘʣʣʫʩʘ ʠʟ ʩʝʤʷʥ, ʣʠʩʪʴʝʚ, ʩʪʝʙʣʷ; ʦʨʛʘʥʦʛʝʥʝʟ ï 

ʧʦʣʫʯʝʥʠʝ ʧʨʦʨʦʩʪʢʦʚ ʠʟ ʢʘʣʣʫʩʘ, ʫʢʦʨʝʥʝʥʠʝ ʠʭ ʥʘ ʧʠʪʘʪʝʣʴʥʳ ʩʨʝʜʘʭ. ɺ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ ʚʳʨʘʱʝʥʳ ʨʘʩʪʝʥʠʷ ʛʠʙʨʠʜʦʚ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ 

ʢʫʣʴʪʫʨʥʦʛʦ ʪʘʙʘʢʘ ʩ ʜʠʢʠʤʠ ʚʠʜʘʤʠ ʩʝʢʮʠʠ Suaveolentes. ɸʤʬʠʛʘʧʣʦʠʜʳ ï ʩʪʝʨʠʣʴʥʳʝ 

ʤʝʞʚʠʜʦʚʳʝ ʛʠʙʨʠʜʳ, ʩʦʟʜʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ, ʠʤʝʣʠ ʛʘʧʣʦʠʜʥʳʝ 

ʥʘʙʦʨʳ ʭʨʦʤʦʩʦʤ ʪʘʙʘʢʘ ʠ ʚʠʜʘ ʦʧʳʣʠʪʝʣʷ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪ ʧʦʣʫʯʝʥʠʷ ʛʠʙʨʠʜʥʳʭ ʩʝʤʷʥ 

ʥʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʠʟ ʥʠʭ ʩʪʝʨʠʣʴʥʳʭ ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʦʚ ʜʦ ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ 

ʧʦʣʠʧʣʦʜʠʠ ʬʝʨʪʠʣʴʥʳʭ ʛʠʙʨʠʜʦʚ ʘʤʬʠʜʠʧʣʦʠʜʦʚ ʠ ʜʘʣʝʝ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ 

ʙʝʢʢʨʦʩʩʠʨʦʚʘʥʠʷ ï ʥʘʩʳʱʝʥʠʷ ʬʝʨʪʠʣʴʥʳʭ ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʦʚ ʩʦʨʪʘʤʠ ʪʘʙʘʢʘ, 

ʚʳʷʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʨʘʩʪʝʥʠʡ çʪʘʙʘʯʥʦʛʦ ʪʠʧʘè, ʙʣʠʟʢʠʭ ʧʦ ʩʚʦʝʤʫ 

ʭʨʦʤʦʩʦʤʥʦʤʫ ʩʦʩʪʘʚʫ ʢ ʢʫʣʴʪʫʨʥʦʤʫ ʪʘʙʘʢʫ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʩʣʝʜʦʚʘʥʠʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ  ʫ ʛʠʙʨʠʜʦʚ ʫʩʪʘʥʦʚʠʣʦ ʧʨʦʤʝʞʫʪʦʯʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ, ʚʟʷʪʳʭ ʚ ʩʢʨʝʱʠʚʘʥʠʝ. 

ʀʟʫʯʝʥ ʧʨʦʮʝʩʩ ʛʘʤʝʪʦʛʝʥʝʟʘ, ʚʳʷʚʣʝʥʳ ʥʘʨʫʰʝʥʠʷ ʤʝʡʦʟʘ ʧʨʠ 

ʤʠʢʨʦʩʧʦʨʦʛʝʥʝʟʝ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʨʘʟʣʠʯʥʳʤ ʘʥʦʤʘʣʠʷʤ ʩʪʘʜʠʠ ʜʝʣʝʥʠʷ. ʅʘʨʫʰʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʤʝʡʦʟʘ ʚʝʣʠ ʢ ʙʝʩʧʣʦʜʠʶ ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʦʚ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʚʠʪʦʩʪʠ ʨʘʩʪʝʥʠʡ ʤʝʪʦʜ ʧʦʣʠʧʣʦʜʠʠ ʚ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʘʭ. ʕʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʫ ʨʘʩʪʝʥʠʡ ʭʨʦʤʦʩʦʤʥʦʛʦ ʩʦʩʪʘʚʘ ʠʩʭʦʜʥʳʭ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʧʦʣʫʯʠʪʴ ʩʝʤʝʥʘ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʬʝʨʪʠʣʴʥʳʭ 

ʛʠʙʨʠʜʦʚ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʩʦʟʜʘʥʠʠ 

çʪʘʙʘʯʥʳʭ ʬʦʨʤè ʨʘʩʪʝʥʠʡ ʧʦʩʣʝ ʩʢʨʝʱʠʚʘʥʠʷ ʬʝʨʪʠʣʴʥʳʭ ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʦʚ ʩ 

ʩʦʨʪʘʤʠ ʢʫʣʴʪʫʨʥʦʛʦ ʪʘʙʘʢʘ. 

ʀʟʫʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ ʪʘʙʘʢʘ ʫ ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʚ ʦʩʥʦʚʥʦʤ ʫ ʚʩʝʭ ʬʝʨʪʠʣʴʥʳʭ ʘʤʬʠʜʠʧʣʦʠʜʦʚ ʜʦʤʠʥʠʨʦʚʘʣʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʠʤ, ʯʪʦ 

ʦʙʲʷʩʥʷʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʛʝʥʦʤʝ ʧʦʣʥʦʛʦ ʭʨʦʤʦʩʦʤʥʦʛʦ ʩʦʩʪʘʚʘ ʜʠʢʠʭ ʚʠʜʦʚ. 

ʆʪʥʦʰʝʥʠʝ ʢ ʙʦʣʝʟʥʷʤ ʫ çʪʘʙʘʯʥʳʭ ʬʦʨʤè, ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ ʚʪʦʨʦʛʦ 
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ʙʝʢʢʨʦʩʩʠʨʦʚʘʥʠʷ ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʦʚ ʩʦʨʪʘʤʠ, ʨʘʟʥʦʝ. ʆʙʨʘʟʦʚʳʚʘʣʠʩʴ 

ʫʩʪʦʡʯʠʚʳʝ, ʩʣʘʙʦʚʦʩʧʨʠʠʤʯʠʚʳʝ ʠ ʚʦʩʧʨʠʠʤʯʠʚʳʝ ʢ ʙʦʣʝʟʥʷʤ ʬʦʨʤʳ ʨʘʩʪʝʥʠʡ. ʕʪʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʛʦʤʦʣʦʛʠʯʥʳʭ ʭʨʦʤʦʩʦʤ ʤʝʞʜʫ ʪʘʙʘʢʦʤ ʠ 

ʜʠʢʠʤʠ ʚʠʜʘʤʠ. ɻʦʤʦʣʦʛʠʯʥʦʩʪʴ ʙʳʣʘ ʤʘʣʘʷ. ʈʝʜʢʦ ʚʩʪʨʝʯʘʣʠʩʴ ʛʦʤʦʣʦʛʠʯʥʳʝ 

ʭʨʦʤʦʩʦʤʳ ï ʦʪ 1 ʧʘʨʳ ʜʦ 8 ʧʘʨ ʚ ʝʜʠʥʠʯʥʳʭ ʢʣʝʪʢʘʭ ʧʨʠ ʜʝʣʝʥʠʠ ʚ ʤʝʡʦʟʝ. ʉʜʝʣʘʥ 

ʚʳʚʦʜ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʦʪʷ ʠ ʤʘʣʦʡ ʢʦʥʲʶʛʘʮʠʠ ʦʪʤʝʯʝʥʘ ʪʨʘʥʩʣʦʢʘʮʠʷ ʬʨʘʛʤʝʥʪʦʚ 

ʭʨʦʤʦʩʦʤ ʜʠʢʦʛʦ ʚʠʜʘ ʚ ʛʝʥʦʤ ʪʘʙʘʢʘ. ʋʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʚ ʧʦʢʦʣʝʥʠʷʭ çʪʘʙʘʯʥʳʭ 

ʬʦʨʤè ʚʪʦʨʳʭ ʙʝʢʢʨʦʩʩʦʚ ʣʠʥʠʠ ʩ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ. ɺʪʦʨʳʝ 

ʙʝʢʢʨʦʩʩʳ ʫʞʝ ʩʣʫʞʠʣʠ ʥʦʚʳʤ ʠʩʭʦʜʥʳʤ ʩʝʣʝʢʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʥʦʚʳʭ ʩʦʨʪʦʚ ʪʘʙʘʢʘ, ʫʩʪʦʡʯʠʚʳʭ ʚ ʢʦʤʧʣʝʢʩʝ ʢ ʦʩʥʦʚʥʳʤ ʙʦʣʝʟʥʷʤ (ʪʘʙʘʯʥʘʷ ʤʦʟʘʠʢʘ, 

ʧʝʨʦʩʧʦʨʦʟ, ʙʝʣʘʷ ʧʝʩʪʨʠʮʘ, ʯʝʨʥʘʷ ʢʦʨʥʝʚʘʷ ʛʥʠʣʴ ʠ ʜʨ.).  

ɺʳʷʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʠ ʤʝʞʚʠʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʚ ʨʦʜʝ Nicotiana ʥʘ 

ʧʨʠʤʝʨʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʞʚʠʜʦʚʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ N.tabacum ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʦʡ ʩ 

ʜʠʢʠʤʠ ʚʠʜʘʤʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʝʡ, ʧʨʠ ʯʝʪʢʦʤ ʧʨʦʚʝʜʝʥʠʠ 

ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ ʤʝʡʦʟʘ ʛʘʤʝʪʦʛʝʥʝʟʘ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʬʦʨʤʳ ʛʠʙʨʠʜʥʳʭ ʨʘʩʪʝʥʠʡ ʩ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ   ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʘ ʯʝʨʝʟ ʠʛʨʫ, ʚʳʧʦʣʥʷʝʪ 

ʬʫʥʢʮʠʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ɺ ʧʨʦʮʝʩʩʝ ʠʛʨʳ ʧʨʦʠʩʭʦʜʠʪ ʦʩʚʦʝʥʠʝ 

ʚʥʝʰʥʝʛʦ ʤʠʨʘ, ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʘʤʳʭ ʨʘʟʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠ ʷʚʣʝʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  ʤʦʪʦʨʠʢʘ, ʚʝʨʝʚʦʯʢʘ, ʦʨʥʘʤʝʥʪ, ʤʫʣʴʪʬʠʣʴʤ ʥʘ ʧʘʣʴʮʘʭ, 

ʩʘʤʦʦʮʝʥʢʘ,ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʘ. 

 

Abstract 

In article is analysed  the development of intelligence through a game, performs 

function of a research of the world around. In the course of the game there is a development 

of the outside world, studying of properties and features of the most different objects and 

phenomena,the  old manuscripts were examined. 

Keywords: motility, string, ornament, the animated film on fingers, a self-assessment, 

development of intelligence. 

 

ʄʝʪʦʜʦʤ ʨʘʟʚʠʪʠʷ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ ʜʝʪʝʡ  ʚ ʜʨʝʚʥʦʩʪʠ ʩʣʫʞʠʣʘ ʢʨʘʩʠʚʘʷ ʠ 

ʥʝʟʘʩʣʫʞʝʥʥʦ ʟʘʙʳʪʘʷ ʢʫʣʴʪʫʨʘʚʝʨʸʚʦʯʥʳʭ ʬʠʛʫʨ, ʢʦʪʦʨʫʶ ʟʥʘʣʠ ʤʥʦʛʠʝ ʥʘʨʦʜʳ 

ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʡ ʈʦʩʩʠʠ. ʀʤʝʥʥʦ ʩ ʨʦʩʩʠʡʩʢʦʛʦ  ʙʝʨʝʛʘ ʵʪʘ ʢʫʣʴʪʫʨʘ ʧʦʰʣʘ ʚ ʜʨʫʛʠʝ 

ʩʪʨʘʥʳ.ʐʥʫʨʦʢ,ʚʝʨʝʚʦʯʢʘ,ʘʨʢʘʥ,ʥʠʪʢʘé 

ʄʝʣʢʘʷ ʤʦʪʦʨʠʢʘ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʤʝʣʢʠʝ ʠ ʪʦʯʥʳʝ ʜʚʠʞʝʥʠʷ 

ʢʠʩʪʷʤʠ ʠ ʧʘʣʴʮʘʤʠ ʨʫʢ ʠ ʥʦʛ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʚʘʞʥʝʡʰʠʭ 

ʩʠʩʪʝʤ: ʥʝʨʚʥʦʡ, ʤʳʰʝʯʥʦʡ ʠ ʢʦʩʪʥʦʡ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʤʦʪʦʨʠʢʠ ʢʠʩʪʝʡ ʠ ʧʘʣʴʮʝʚ ʨʫʢ 

ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʪʝʨʤʠʥ ʣʦʚʢʦʩʪʴ. ʆʙʣʘʩʪʴ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ ʚʢʣʶʯʘʝʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʜʚʠʞʝʥʠʡ: ʦʪ ʧʨʦʩʪʳʭ ʞʝʩʪʦʚ (ʥʘʧʨʠʤʝʨ, ʟʘʭʚʘʪ ʠʛʨʫʰʢʠ) 

ʜʦ ʦʯʝʥʴ ʩʣʦʞʥʳʭ ʜʚʠʞʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʧʠʩʘʪʴ ʠ ʨʠʩʦʚʘʪʴ).ʈʘʟʚʠʪʠʝ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ 
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ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʦʙʱʝʛʦ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ. ʄʝʣʢʘʷ ʤʦʪʦʨʠʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʫʞʝ ʩ 

ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ. ʉʥʘʯʘʣʘ ʤʘʣʳʰ ʨʘʟʛʣʷʜʳʚʘʝʪ ʩʚʦʠ ʨʫʢʠ, ʧʦʪʦʤ ʫʯʠʪʩʷ ʠʤʠ 

ʫʧʨʘʚʣʷʪʴ. ʉʥʘʯʘʣʘ ʦʥ ʙʝʨʝʪ ʧʨʝʜʤʝʪʳ ʚʩʝʡ ʣʘʜʦʥʴʶ, ʧʦʪʦʤ ʪʦʣʴʢʦ ʜʚʫʤʷ (ʙʦʣʴʰʠʤ ʠ 

ʫʢʘʟʘʪʝʣʴʥʳʤ) ʧʘʣʴʯʠʢʘʤʠ. ʇʦʪʦʤ ʨʝʙʝʥʢʘ ʫʯʘʪ ʧʨʘʚʠʣʴʥʦ ʜʝʨʞʘʪʴ ʣʦʞʢʫ, ʢʘʨʘʥʜʘʰ, 

ʢʠʩʪʴ. ɺʩʝ ʤʘʤʳ ʟʥʘʶʪ, ʯʪʦ ʫ ʜʝʪʝʡ ʥʫʞʥʦ ʨʘʟʚʠʚʘʪʴ ʤʝʣʢʫʶ ʤʦʪʦʨʠʢʫ 

ʨʫʢ.ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʠʛʨʳ ʥʝʠʟʚʝʩʪʥʦ. ʅʦ ʚʝʜʴʙʳʣʘ ʮʝʣʘʷ çʵʧʦʭʘ ʚʝʨʝʚʦʯʥʦʛʦ 

ʦʨʥʘʤʝʥʪʘè.ɺʝʨʸʚʦʯʢʘ, ʚʝʨʦʷʪʥʦ, ʚʦʟʥʠʢʣʘ ʢʘʢ ʨʘʟʚʣʝʢʘʪʝʣʴʥʘʷ ʠʛʨʘ ʚʦ ʤʥʦʛʠʭ 

ʦʙʱʝʩʪʚʘʭ.ɺʦ ʚʩʸʤ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʜʦʙʥʳʭ ʠʛʨ, ʚ ʢʦʪʦʨʳʝ 

ʠʛʨʘʶʪ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʯʝʣʦʚʝʢ. ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʉʐɸ ʠʛʨʘ ʥʘʟʳʚʘʝʪʩʷ 

çcatôscradleè (ʢʦʣʳʙʝʣʴ ʜʣʷ ʢʦʰʢʠ), ʚ ɻʝʨʤʘʥʠʠ ð çHexenspielè (ʠʛʨʘ ʚʝʜʴʤʳ), ʥʘ 

ɻʘʚʘʡʷʭ ð hei (ʦʪ ʛʘʚ.ʩʝʪʢʘ, ʩʝʪʠ), ʥʘ ʦʩʪʨʦʚʝ ʇʘʩʭʘ ð kaikai, ʫ ʵʩʢʠʤʦʩʦʚ ð ajararpoq, 

ʠʥʜʝʡʮʝʚ ʥʘʚʘʭʦ ð na-ash-klo (ʥʝʧʨʝʨʳʚʥʦʝ ʧʣʝʪʝʥʠʝ), ʥʘʨʦʜʘ ʤʘʢʘʩʩʘʨ ʠʟ ʖʞʥʦʛʦ 

ʉʫʣʘʚʝʩʠ (ʀʥʜʦʥʝʟʠʷ) ð to°k§-to°k§ (ʣʝʩʪʥʠʮʳ, ʣʝʩʪʥʠʮʘ) ʠ ʢʦʥʝʯʥʦ ʫ ʚʩʝʭ ʢʦʨʝʥʥʳʭ  

ʥʘʨʦʜʦʚ ʢʦʪʦʨʳʝ ʞʠʣʠ ʚ ʖʞʥʦʡ ʉʠʙʠʨʠ ʠ ʥʘ ɸʣʪʘʝ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʩʢʫʩʩʪʚʝ 

ʜʨʝʚʥʠʭ ʛʦʨʥʦʘʣʪʘʡʮʝʚ ʧʦʣʫʯʠʪʩʷ ʥʝʧʦʣʥʳʤ ʠ ʦʜʥʦʩʪʦʨʦʥʥʠʤ.ʉʨʝʜʠ ʬʠʛʫʨ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʯʘʱʝ ʜʨʫʛʠʭ ʜʨʝʚʥʠʝ ʛʦʨʥʦʘʣʪʘʡʮʳ ʧʦʣʴʟʦʚʘʣʠʩʴ ʬʦʨʤʦʡ ʢʨʫʛʘ 

.ʉʦʛʣʘʩʥʦ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʠʦʜʠʟʘʮʠʠ ʠʩʪʦʨʠʠ ʩʪʨʘʥ ɿʘʧʘʜʘ, ʥʘʧʨʠʤʝʨ, ʧʝʨʠʦʜ 

ɼʟʸʤʦʥʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʟʦʣʠʪʫ ʠ ʥʝʦʣʠʪʫ, ʥʘ ɺʦʩʪʦʢʝ. ɼʟʸʤʦʥ ʚ ʙʫʢʚʘʣʴʥʦʤ ʧʝʨʝʚʦʜʝ 

ʟʚʫʯʠʪ ʢʘʢ çʵʧʦʭʘ ʚʝʨʝʚʦʯʥʦʛʦ ʦʨʥʘʤʝʥʪʘè.ɺʝʨʝʚʦʯʥʳʡ ʦʨʥʘʤʝʥʪ -"ʤʫʣʴʪʬʠʣʴʤ ʥʘ 

ʧʘʣʴʮʘʭ" ʥʝʠʟʤʝʥʥʦ ʚʳʟʳʚʘʝʪ ʚʦʩʪʦʨʛ ʠ ʫ ʜʝʪʝʡ, ʠ ʫ ʚʟʨʦʩʣʳʭ, ʫ  ʠʥʜʝʡʮʝʚ ʅʘʚʘʭʦ, ʚ 

ʇʦʣʠʥʝʟʠʠ, ʥʘ  ɸʣʪʘʝ, ʫ  ʯʫʢʯʝʡ ʚ ʈʦʩʩʠʠ, ʫ ʵʩʢʠʤʦʩʦʚʪʘʢʘʷ ʢʫʣʴʪʫʨʘ ʩʦʭʨʘʥʠʣʘʩʴ ʜʦ 

ʩʠʭ ʧʦʨ.ɺʝʨʸʚʦʯʥʳʡ ʢʫʨʩ ʥʘʯʘʣʩʷ ʩ ʘʩʪʨʦʥʦʤʠʠ ʠʥʜʝʡʮʝʚ ʅʘʚʘʭʦ, ʧʦʪʦʤ ʧʦʷʚʠʣʠʩʴ 

ʬʠʛʫʨʳ ʠʟ ʗʧʦʥʠʠ ʠ ʆʢʝʘʥʠʠ, ʠʟ ɹʨʘʟʠʣʠʠ ʠ ɻʘʡʘʥʳ.ʀʥʜʝʡʮʳ ʥʘʚʘʭʦ-ʧʦʩʣʝʜʥʠʝ 

ʵʤʠʛʨʘʥʪʳ ʚ ɸʤʝʨʠʢʫ ʠʟ ʉʠʙʠʨʠ. ʄʥʦʛʠʤʠ ʫʯʝʥʳʤʠ  ʚʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʘʣʠʩʴ ʩʘʤʳʝ 

ʩʣʦʞʥʳʝ, ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʠ ʧʦʜʚʠʞʥʳʝ ʬʠʛʫʨʳ, ʢʦʪʦʨʳʝ ʜʝʣʘʣʠ ʥʘ ʥʘʰʠʭ ʨʦʩʩʠʡʩʢʠʭ  

ʘʨʢʪʠʯʝʩʢʠʭ ʧʦʙʝʨʝʞʴʷʭ.ʂʫʣʴʪʫʨʘ ʚʝʨʸʚʦʯʥʳʭ ʠʛʨ ʩʫʱʝʩʪʚʦʚʘʣʘ ʥʝ ʪʦʣʴʢʦ ʫ ʥʠʭ, ʥʦ ʠ 

ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʥʘʨʦʜʦʚ ʉʠʙʠʨʠ. ɺʦʪ,ʥʘʧʨʠʤʝʨ ʠʛʨʘ, ʢʦʪʦʨʫʶ  ʘʤʝʨʠʢʘʥʩʢʠʝ 

ʵʩʢʠʤʦʩʳ ʥʘʟʳʚʘʶʪ "ʉʠʙʠʨʩʢʘʷ ʠʟʙʘ". ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʬʠʛʫʨ ʩ ʩʦʧʫʪʩʪʚʫʶʱʝʡ 

ʠʩʪʦʨʠʝʡ: ʣʶʜʠ ʧʦʩʪʨʦʠʣʠ ʜʦʤ ʠ ʩʧʨʷʪʘʣʠʩʴ ʚ ʥʸʤ, ʥʦ ʢʨʳʰʫ ʜʦʤʘ ʣʦʤʘʝʪ ʤʝʜʚʝʜʴ, 

ʪʦʛʜʘ ʣʶʜʠ ʩʪʘʚʷʪ ʰʘʣʘʰ, ʥʦ ʤʝʜʚʝʜʴ ʦʧʷʪʴ ʧʨʠʭʦʜʠʪ ʠ ʚʩʸ ʣʦʤʘʝʪ, ʪʦʛʜʘ ʣʶʜʠ 

ʨʘʟʙʝʛʘʶʪʩʷ.ʎʠʪʘʪʘ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ 30-ʭ ʛʦʜʦʚ ʧʦ ʢʦʨʝʥʥʦʤʫ ʥʘʩʝʣʝʥʠʶ ʊʘʡʤʳʨʘ ʠʟ 

ʈʦʩʩʠʠ:"ʉʨʝʜʠ ʜʦʣʛʘʥʩʢʠʭ ʜʝʪʝʡ  ʥʘ ʊʘʡʤʳʨʝ,ʙʦʣʴʰʠʤ ʫʩʧʝʭʦʤ ʧʦʣʴʟʦʚʘʣʦʩʴ 

ʩʦʩʪʘʚʣʝʥʠʝ ʠʟ ʚʝʨʸʚʢʠ ʥʘ ʧʘʣʴʮʘʭ ʨʘʟʣʠʯʥʳʭ ʬʠʛʫʨ, ʠʟʦʙʨʘʞʘʶʱʠʭ ʩʝʪʠ, ʩʧʠʥʫ 

ʨʘʩʰʠʪʦʡ ʞʝʥʩʢʦʡ ʦʜʝʞʜʳ, ʥʦʞʢʫ ʢʫʨʦʧʘʪʢʠ, ʤʝʨʝʞʫ ʜʣʷ ʣʦʚʣʠ ʨʳʙ ʠ ʥʦʞʥʠʮʳ.",ʪʘʢ 

ʦʧʠʩʳʚʘʝʪ ʇʦʧʦʚ ɸ.ɸ. ʜʨʫʛʦʡ ʧʨʠʤʝʨ - ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʛʨ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ 

ʚʦʩʧʠʪʘʥʠʠ ʩʫʨʛʫʪʩʢʠʭʭʘʥʪʦʚ. ɿʜʝʩʴ ʮʠʪʘʪʘ ʦ ʚʝʨʸʚʦʯʥʳʭ ʬʠʛʫʨʘʭ ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ, ʥʦ 

ʚʩʸ ʨʘʚʥʦ ʜʝʪʘʣʝʡ ʦʯʝʥʴ ʤʘʣʦ:"ʈʷʜ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʛʨ  ʫʯʝʥʳʤ  ʫʜʘʣʦʩʴ ʟʘʧʠʩʘʪʴ ʫ 

ʩʫʨʛʫʪʩʢʠʭʭʘʥʪʦʚ. ʆʜʥʘ ʠʟ ʥʠʭ ʥʘʟʳʚʘʣʘʩʴ ñʀʛʨʘ ʩ ʚʝʨʝʚʦʯʢʦʡò. ʀʛʨʘʣʠ ʚ ʥʝʝ ʚ ʣʶʙʦʝ 

ʚʨʝʤʷ ʛʦʜʘ ʤʘʣʴʯʠʢʠ ʠ ʜʝʚʦʯʢʠ. ʀʛʨʘʣʠ ʦʙʳʯʥʦ ʚʜʚʦʝʤ. ɼʣʷ ʠʛʨʳ ʪʨʝʙʦʚʘʣʘʩʴ 

ʚʝʨʝʚʦʯʢʘ ʠʣʠ ʪʦʣʩʪʘʷ ʥʠʪʢʘ ʜʣʠʥʦʡ 1 ʤ. ʂʦʥʮʳ ʝʝ ʩʚʷʟʳʚʘʣʠʩʴ ʠ ʦʙʨʘʟʦʚʳʚʘʣʘʩʴ 

ʧʝʪʣʷ.ʀʛʨʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʦʚʤʝʩʪʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʩʧʣʝʩʪʠ ʠʟ ʚʝʨʝʚʦʯʢʠ 

ʨʘʟʣʠʯʥʳʝ ʬʠʛʫʨʳ: ʧʠʣʫ, ʢʠʩʪʦʯʢʠ, ʞʫʨʘʚʣʠʥʳʝ ʥʦʛʠ ʠ ʜʨ.ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʠʛʨʳ: ʠʛʨʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʘʟʚʠʪʠʶ ʩʥʦʨʦʚʢʠ, ʩʦʦʙʨʘʟʠʪʝʣʴʥʦʩʪʠ; ʚʦʩʧʠʪʘʥʠʶ 

ʪʝʨʧʝʥʠʷ ʠ ʥʘʭʦʜʯʠʚʦʩʪʠ.ʅʘʯʘʣʠ ʜʝʣʘʪʴ ʧʦʜʧʠʩʠ ʢ ʬʠʛʫʨʘʤ - ʉʝʚʝʨʥʳʡ ʆʣʝʥʴ, ʃʠʩʘ, 

ʂʠʪ, ʏʝʣʦʚʝʢ ʚ ʂʘʥʦʵ.ʇʦʟʞʝ, ʚ ʥʝʙʦʣʴʰʦʡ ʩʪʘʪʴʝ 1933 ʛʦʜʘ ʦʙ ʠʛʨʘʭ ʩʝʚʝʨʥʳʭ ʥʘʨʦʜʦʚ,  

ɺʣʘʜʠʤʠʨ ɹʦʛʦʨʘʟ,  ʠʩʩʣʝʜʦʚʘʪʝʣʴ, ʩʥʦʚʘ ʫʧʦʤʠʥʘʝʪ ʟʘʙʘʚʫ ʩʦ ʰʥʫʨʦʤ ʥʘ 

ʧʘʣʴʮʘʭ:"ʊʘʢʘʷ ʠʛʨʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʝʩʪʴ ʫ ʚʩʝʭ ʝʚʨʦʧʝʡʩʢʠʭ ʜʝʪʝʡ, ʫ ʨʫʩʩʢʠʭ, ʘ ʪʘʢʞʝ ʫ 

ʢʘʬʨʦʚ ʚ ʖʞʥʦʡ ɸʬʨʠʢʝ. ʅʦ ʯʫʢʦʪʩʢʦ-ʵʩʢʠʤʦʩʩʢʠʝ ʬʠʛʫʨʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʦʡ 

ʟʘʤʳʩʣʦʚʘʪʦʩʪʴʶ. çʗ ʜʦʣʛʦ ʥʝ ʤʦʛ ʥʘʫʯʠʪʴʩʷ "ʩʥʠʤʘʪʴ" ʵʪʠ ʬʠʛʫʨʳ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ 

ʧʘʣʴʮʳ, ʧʦʢʘ ʥʝ ʟʘʯʝʨʪʠʣ ʠʭ ʥʘ ʙʫʤʘʛʝ ʩʦ ʚʩʝʤʠ ʧʦʜʨʦʙʥʦʩʪʷʤʠ.ʆʙʱʝʧʨʠʥʷʪʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʉʝʚʝʨʝ ʢʘʢ ʦ ʩʪʨʘʥʝ ʤʨʘʢʘ, ʤʝʪʝʣʝʡ ʠ ʭʦʣʦʜʘ ʜʦʣʞʥʳ ʙʳʪʴ ʚʦ ʤʥʦʛʦʤ 

ʠʩʧʨʘʚʣʝʥʳ ", ʧʠʩʘʣ ɺ. ɹʦʛʦʨʘʟ. ʋ ʥʝʛʦ ʙʳʣʘ ʮʝʣʘʷ ʢʦʣʣʝʢʮʠʷ ʩ ʠʥʩʪʨʫʢʮʠʷʤʠ! ʉʘʤʦ 
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ʠʩʩʣʝʜʦʚʘʥʠʝ 1904 ʛʦʜʘ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʙʳʣʦ ʥʝ ʦʯʝʥʴ  ʠʟʚʝʩʪʥʦ: ʨʫʩʩʢʘʷ ʚʝʨʩʠʷ 

ʢʥʠʛʠ "ʏʫʢʯʠ. ʄʘʪʝʨʠʘʣʴʥʘʷ ʢʫʣʴʪʫʨʘ" ʦʧʫʙʣʠʢʦʚʘʥʘ ʪʦʣʴʢʦ ʚ 1991 ʛʦʜʫ.ʕʪʠ ʬʠʛʫʨʳ, ʘ 

ʪʘʢʞʝ ʝʱʸ ʪʨʠ ʜʝʩʷʪʢʘ ʚʝʨʸʚʦʯʥʳʭ ʠʛʨ ʩ ʏʫʢʦʪʢʠ, ʦʧʠʩʘʥʳ ʚ ʟʘʤʝʯʘʪʝʣʴʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ɼʘʡʤʦʥʜʘɼʞʝʥʥʝʩʘ. ɺ 1913 ʛʦʜʫ ʤʦʣʦʜʦʛʦ ʥʦʚʦʟʝʣʘʥʜʩʢʦʛʦ ʘʥʪʨʦʧʦʣʦʛʘ 

ʧʨʠʛʣʘʩʠʣʠ ʚ ʢʘʥʘʜʩʢʫʶ ʘʨʢʪʠʯʝʩʢʫʶ ʵʢʩʧʝʜʠʮʠʶ. 27-ʣʝʪʥʠʡ ɼ. ɼʞʝʥʥʝʩ ʩ ʨʘʜʦʩʪʴʶ 

ʧʨʠʥʷʣ ʧʨʠʛʣʘʰʝʥʠʝ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʢʦʨʘʙʣʴ ʵʢʩʧʝʜʠʮʠʠ ʨʘʟʜʘʚʠʣʠ ʣʴʜʳ, ɼ.ɼʞʝʥʥʝʩ 

ʪʨʠ ʛʦʜʘ ʧʫʪʝʰʝʩʪʚʦʚʘʣ ʧʦ ʘʨʢʪʠʯʝʩʢʠʤ ʧʦʙʝʨʝʞʴʷʤ, ʞʠʚʷ ʚ ʩʝʤʴʷʭ ʵʩʢʠʤʦʩʦʚ ʠ ʠʟʫʯʘʷ 

ʠʭ ʦʙʳʯʘʠ. ʄʦʛʣʦ ʣʠ ʪʘʢ ʩʣʫʯʠʪʴʩʷ, ʯʪʦ ʙʘʟʦʚʳʝ ʚʝʨʸʚʦʯʥʳʝ ʠʛʨʳ ʢʘʥʘʜʩʢʠʭ 

ʵʩʢʠʤʦʩʦʚ, ʘʤʝʨʠʢʘʥʩʢʠʭ ʠʥʜʝʡʮʝʚ ʠ ʜʘʞʝ ʘʙʦʨʠʛʝʥʦʚ ʆʢʝʘʥʠʠ ʚʳʰʣʠ ʠʟ ʉʠʙʠʨʠ? ɺ 

ʢʦʥʮʝ ʩʚʦʝʛʦ ʦʪʯʸʪʘ ɼ. ɼʞʝʥʥʝʩ ʧʨʠʚʦʜʠʪ ʨʷʜ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʦʣʴʟʫ  ʠʤʝʥʥʦ ʵʪʦʡ  

ʛʠʧʦʪʝʟʳ.ʀʩʪʦʨʠʷ, ʢʘʢ ʠ ʩʘʤʘ ʠʛʨʘ - ʟʘʧʫʪʘʥʥʘʷ. ʅʠʢʪʦ ʪʦʯʥʦ ʥʝ ʟʥʘʝʪ, ʢʦʛʜʘ ʠ ʛʜʝ 

ʧʦʷʚʠʣʠʩʴ ʵʪʠ ʠʛʨʳ. ʀʭ ʥʘʭʦʜʷʪ ʫ ʘʤʝʨʠʢʘʥʩʢʠʭ ʠʥʜʝʡʮʝʚ ʠ ʘʚʩʪʨʘʣʠʡʩʢʠʭ ʘʙʦʨʠʛʝʥʦʚ, 

ʫ ʵʩʢʠʤʦʩʦʚ, ʫ ʩʠʙʠʨʩʢʠʭ ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ ʠ ʘʬʨʠʢʘʥʮʝʚ. ɽʩʣʠ ʙʳ ɼ. ɼʞʝʥʥʝʩ ʥʝ ʙʳʣ 

ʵʪʥʦʣʦʛʦʤ, ʦʥ ʙʳ ʥʘʚʝʨʥʷʢʘ ʩʚʷʟʘʣ "ʢʦʣʳʙʝʣʴ ʜʣʷ ʢʦʰʢʠ" ʩ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʝʨʴʝʟʥʦʡ 

ʚʝʨʝʚʦʯʥʦʡ ʩʠʩʪʝʤʦʡ - ʫʟʝʣʢʦʚʳʤ ʧʠʩʴʤʦʤ ʤʘʡʷ, ʠ ʥʘʟʚʘʣ ʙʳ ʨʦʜʠʥʦʡ ʵʪʠʭ ʠʛʨ 

ʎʝʥʪʨʘʣʴʥʫʶ ɸʤʝʨʠʢʫ. ʋ ʤʘʦʨʠ  ʚʝʨʝʚʦʯʥʳʝ ʬʠʛʫʨʳ ʜʦ ʩʠʭ ʧʦʨ ʠʛʨʘʶʪ ʨʦʣʴ 

"ʩʝʢʨʝʪʥʦʛʦ ʧʠʩʴʤʘ", ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʝʨʝʩʢʘʟʳʚʘʶʪʩʷ ʜʨʝʚʥʠʝ ʤʠʬʳ. ʀʥʪʝʨʝʩʥʘ 

ʙʠʙʣʠʦʪʝʢʘ ʚʝʨʝʚʦʯʥʳʭ ʠʛʨ ʠʥʜʝʡʮʝʚ ʅʘʚʘʭʦ. ɺʩʝ ʬʠʛʫʨʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʚʠʜʝʦʨʦʣʠʢʘʤʠ. ʂʩʪʘʪʠ, ʠʥʜʝʡʮʳ ʅʘʚʘʭʦ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʛʨʘʪʴ ʚ ʵʪʠ ʠʛʨʳ ʤʦʞʥʦ ʪʦʣʴʢʦ 

ʟʠʤʦʡ, ʢʦʛʜʘ ʥʝʯʝʛʦ ʜʝʣʘʪʴ.ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʦʯʪʠ ʚʩʝ ʫʧʦʤʷʥʫʪʳʝ ʟʜʝʩʴ ʬʠʛʫʨʳ,  ʢʘʢ ʠ 

"ʉʠʙʠʨʩʢʘʷ ʠʟʙʘ", ʷʚʣʷʶʪʩʷ ʥʝ ʦʜʠʥʦʯʥʦʡ ʢʘʨʪʠʥʢʦʡ, ʘ ʯʘʩʪʴʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʕʪʦ ʩʢʘʟʢʠ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʬʠʛʫʨ, ʧʝʨʝʭʦʜʷʱʠʭ ʦʜʥʘ ʚ ʜʨʫʛʫʶ. ʅʘʧʨʠʤʝʨ, ʯʝʣʦʚʝʢ ʚ 

ʂʘʷʢʝ ʧʣʳʚʝʪ ʢ ɼʘʣʸʢʠʤ ɻʦʨʘʤ, ʘ ʄʦʨʞ ʥʳʨʷʝʪ ʚ ʇʦʣʳʥʴʶ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʦʪʤʝʪʠʣ ɼ. 

ɼʞʝʥʥʝʩ, ʚʝʨʸʚʦʯʥʳʝ ʩʢʘʟʢʠ ʠʟ ʝʛʦ ʩʠʙʠʨʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʢʘʟʘʣʠʩʴ 

"ʙʦʣʝʝ ʧʦʣʥʳʤʠ", ʯʝʤ ʠʭ ʘʥʘʣʦʛʠ ʩ ʘʤʝʨʠʢʘʥʩʢʦʡ ʩʪʦʨʦʥʳ. ʅʘʧʨʠʤʝʨ,  ʦʜʥʘ ʯʫʢʦʪʩʢʘʷ 

ʩʢʘʟʢʘ ʠʟ ʧʷʪʠ ʬʠʛʫʨ ʩ ʜʣʠʥʥʳʤ ʥʘʧʝʚʦʤ ʠʟʚʝʩʪʥʘ ʥʘ ɸʣʷʩʢʝ ʪʦʣʴʢʦ ʩ ʪʨʝʤʷ ʬʠʛʫʨʘʤʠ, 

ʘ ʢʘʥʘʜʩʢʠʝ ʵʩʢʠʤʦʩʳ ʚ ʜʝʣʴʪʝ ʄʘʢʢʝʥʟʠ ʟʥʘʶʪ ʠʟ ʚʩʝʡ ʵʪʦʡ ʩʢʘʟʢʠ ʣʠʰʴ ʦʜʥʫ 

ʢʘʨʪʠʥʢʫ, ʫʞʝ ʙʝʟ  ʧʝʩʥʠ,ʢ ʩʦʞʘʣʝʥʠʶ.ʅʦ ʜʣʷ ʥʘʩʪʦʷʱʝʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʪʦʛʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ʋ ʟʘʧʘʜʥʳʭ ʵʪʥʦʛʨʘʬʦʚ ʦʯʝʥʴ ʤʘʣʦ ʩʠʙʠʨʩʢʠʭ ʬʠʛʫʨ. ʇʦʵʪʦʤʫ ʦʥʠ ʤʦʛʫʪ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʚʝʨʝʚʦʯʥʳʝ ʬʠʛʫʨʳ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʧʦ ɸʤʝʨʠʢʝ ʩʦ ʩʪʦʨʦʥʳ 

ɹʝʨʠʥʛʦʚʘ ʧʨʦʣʠʚʘ.ʋ ʢʘʥʘʜʩʢʠʭ ʠʥʜʝʡʮʝʚ ʂʚʘʢʠʶʪʣʴ ʪʦʞʝ ʙʳʣʘ ʘʥʘʣʦʛʠʯʥʘʷ ʬʠʛʫʨʘ, 

ʃʷʛʫʰʢʘ.  ʀ ʪʦʞʝ ʥʝ ʧʦʭʦʞʘʷ ʥʘ ʣʷʛʫʰʢʫ, ʝʩʣʠ ʩʫʜʠʪʴ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʦʧʠʩʘʥʠʷʤ.ɼ. 

ɼʞʝʥʥʝʩ ʧʠʰʝʪ, ʯʪʦ ʩʠʙʠʨʷʢʠ ʜʝʣʘʣʠ ʵʪʫ ʬʠʛʫʨʫ ʚʜʚʦʸʤ, ʦʜʥʘʢʦ ʩʘʤ ʦʥ ʥʘʫʯʠʣʩʷ 

ʜʝʣʘʪʴ ʚ ʦʜʠʥʦʯʢʫ. ɺʠʜʠʤʦ, ʚ ʵʪʦʤ ʠ ʧʨʦʙʣʝʤʘ: ʪʝʭʥʠʯʝʩʢʠ ʚʩʸ ʚʝʨʥʦ, ʥʦ  ʨʝʟʫʣʴʪʘʪ ʥʝ 

ʧʦʭʦʞ ʥʘ ʥʘʟʚʘʥʠʝ.ʆʩʪʘʸʪʩʷ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʚʝʨʸʚʦʯʥʘʷ ʢʫʣʴʪʫʨʘ ʠʥʜʝʡʮʝʚ ʂʚʘʢʠʶʪʣʴ 

ʩʪʘʣʘ ʠʟʚʝʩʪʥʘ ʤʠʨʫ ʙʣʘʛʦʜʘʨʷ ʜʨʫʛʦʤʫ ʚʳʜʘʶʱʝʤʫʩʷ ʨʫʩʩʢʦʤʫ ʵʪʥʦʛʨʘʬʫ, ʖʣʠʠ 

ɸʚʝʨʢʠʝʚʦʡ.  ɺ 1930 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʠʡ ʘʥʪʨʦʧʦʣʦʛ ʌʨʘʥʮ ɹʦʘʩ ʦʪʧʨʘʚʠʣʩʷ ʚ 

ʵʢʩʧʝʜʠʮʠʶ ʥʘ ʦʩʪʨʦʚ ɺʘʥʢʫʚʝʨ ʠ ʧʨʠʛʣʘʩʠʣ ʩ ʩʦʙʦʡ 23-ʣʝʪʥʶʶ ʚʳʧʫʩʢʥʠʮʫ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ, ʖʣʠʶ 

ɸʚʝʨʢʠʥʫ, ʢʦʪʦʨʘʷ ʧʦʧʘʣʘ ʚ ʉʐɸ ʧʦ ʧʨʦʛʨʘʤʤʝ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʦʙʤʝʥʘ. ʌ. ɹʦʘʩ 

ʧʦʨʫʯʠʣ ʝʡ ʩʦʙʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʝʨʝʚʦʯʥʳʭ ʠʛʨʘʭ ʠʥʜʝʡʮʝʚ. ʆʪʯʝʪ ɸʚʝʨʢʠʝʚʦʡ 

ʦʙʲʝʤʦʤ ʧʦʯʪʠ 400 ʩʪʨʘʥʠʮ ʩʦʜʝʨʞʘʣ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʙʦʣʝʝ 100 ʬʠʛʫʨ - ʪɻʦ ʩʘʤʘʷ 

ʦʙʲʝʤʥʘʷ ʢʦʣʣʝʢʮʠʷ ʚʝʨʝʚʦʯʥʳʭ ʠʛʨ, ʩʦʙʨʘʥʥʳʭ ʫ ʦʜʥʦʛʦ ʧʣʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʠʩʳʚʘʶʪʩʷ ʠʥʜʝʡʩʢʠʝ ʦʙʨʷʜʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʬʠʮʠʘʣʴʥʦ ʟʘʧʨʝʱʝʥʳ ʚ 

ʂʘʥʘʜʝ (ʧʦʪʣʘʯ).ʀʩʪʦʨʠʷ, ʢʘʢ ʠ ʩʘʤʘ ʠʛʨʘ - ʟʘʧʫʪʘʥʥʘʷ.  
ʅʠʢʪʦ ʪʦʯʥʦ ʥʝ ʟʥʘʝʪ, ʢʦʛʜʘ ʠ ʛʜʝ ʧʦʷʚʠʣʠʩʴ ʵʪʠ ʠʛʨʳ. ɺ 1960 ʛʦʜʫ ʥʘʩʣʝʜʥʠʢʠ 

ɹʦʘʩʘ ʧʝʨʝʜʘʣʠ ʨʫʢʦʧʠʩʴ ʖ.ɸʚʝʨʢʠʝʚʦʡ ʚ ʄʫʟʝʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ,ʘ  ʙʠʦʭʠʤʠʢ 

ʄʘʨʢ ʐʝʨʤʘʥ, ʠʟʫʯʘʚʰʠʡ ʚʝʨʝʚʦʯʥʳʝ ʠʛʨʳ,ʠʟʜʘʣ ʝʸ ʚ 1992 ʛʦʜʫ ʚ ʉʐɸ, ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ KwakiutlStringFigures. ʇʨʠ ʵʪʦʤ ʐʝʨʤʘʥ ʥʝ ʦʛʨʘʥʠʯʠʣʩʷ ʠʥʩʪʨʫʢʮʠʷʤʠ 

ʠʥʜʝʡʩʢʠʭ ʬʠʛʫʨ: ʦʥ ʜʦʙʘʚʠʣ ʩʨʘʚʥʝʥʠʝ ʩ ʬʠʛʫʨʘʤʠ ʵʩʢʠʤʦʩʦʚ ʠ ʯʫʢʯʝʡ, ʘ ʪʘʢʞʝ 

ʠʥʪʝʨʝʩʥʳʝ ʨʘʟʤʳʰʣʝʥʠʷ ʦ ʪʦʤ,  ʢʘʢ ʚʝʨʸʚʦʯʥʳʝ ʠʛʨʳ ʤʦʛʫʪ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ 

ʦʧʨʦʚʝʨʛʥʫʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʳʥʝ ʪʝʦʨʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʝʚʝʨʥʳʭ ʥʘʨʦʜʦʚ ʠ 
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ʟʘʩʝʣʝʥʠʷ ɸʤʝʨʠʢʠ. ʀ ʪʫʪ ʞʝ ʚ ʦʯʝʨʝʜʥʦʡ ʨʘʟ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʙʦʣʝʝ ʩʝʨʴʸʟʥʘʷ ʢʦʣʣʝʢʮʠʷ 

ʚʝʨʸʚʦʯʥʳʭ ʠʛʨ ʠʟ ʉʠʙʠʨʠ ʦʯʝʥʴ ʧʦʤʦʛʣʘ ʙʳ ʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ.ʉʘʤʦʙʳʪʥʳʡ 

ʟʚʝʨʠʥʳʡ ʩʪʠʣʴ ʩʫʱʝʩʪʚʦʚʘʣ ʠ ʫ  ʜʨʝʚʥʠʭ ʧʝʨʤʩʢʠʭ ʥʘʨʦʜʦʚ...  ʥʘʯʘʣʦʈʦʜʘʥʦʚʩʢʦʡ 

ʢʫʣʴʪʫʨʳ (9 ï 15 ʚʚ.).ɿʘʙʘʚʘ ʜʝʪʩʢʦʡ ʠʛʨʳ, ʚ ʢʦʪʦʨʫʶ  ʜʦʚʝʣʦʩʴ ʧʦʠʛʨʘʪʴ ʩ ʧʝʨʤʷʢʘʤʠ, 

ʵʪʦ  ʦʙʨʘʤʣʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʜʤʝʪʦʚ ʧʝʨʤʩʢʦʛʦ ʟʚʝʨʠʥʦʛʦ ʩʪʠʣʷ ʚʝʨʝʚʦʯʥʳʤ 

ʢʦʥʪʫʨʦʤ.ʅʘʩʪʦʷʱʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʨʝʚʥʝʡ ʧʨʦʪʦ-ʫʛʦʨʩʢʦʡ ʢʫʣʴʪʫʨʳ  ʵʪʦ 

ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʨʦʜʳ ʫʨʘʣʴʩʢʦʡ ʨʘʩʳ.ʂʫʣʴʪʫʨʘ ʜʨʝʚʥʠʭ ʧʣʝʤʝʥ ʇʨʠʫʨʘʣʴʷ ʠ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ,ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʂʘʥʛʶʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʚʝʢʦʚ ʠʛʨʘ-  

ʚ ʛʨʝʙʝʥʯʘʪʦʡ (ʠʣʠ ʰʪʘʤʧʦʚʘʥʥʦ-ʚʝʨʝʚʦʯʥʦʡ)ʢʫʣʴʪʫʨʝ. ʊʝʤ ʚʨʝʤʝʥʝʤ ʞʫʨʥʘʣ 

WallStreetJournal ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʧʦʜʜʝʨʞʘʣ ʠʜʝʶ ʦ ʪʦʤ, ʯʪʦ ʵʪʠ ʠʛʨʳ 

ʦʪʣʠʯʥʦ ʨʘʟʚʠʚʘʶʪ ʤʦʟʛʠ. 

 
ʇʦʠʩʢʠ ʧʨʦʰʣʦʛʦ ïɻ ʪʦ ʥʝ ʪʦʣʴʢʦ ʧʫʪʝʰʝʩʪʚʠʝ ʚʦ ʚʨʝʤʝʥʠ. 

ʇʫʪʝʰʝʩʪʚʠʷ ʚʦ ʚʨʝʤʝʥʠ-ʵʪʦ ʫʥʠʢʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ, ʨʘʟʚʠʪʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʘʰʠʭ ʧʨʝʜʢʦʚ ʧʨʠʜʫʤʘʥʥʦʛʦ, ʩʦ 

ʚʨʝʤʝʥʝʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ. ʅʘʰʠ ʧʨʝʜʢʠ ʜʝʣʠʣʠʩʴ ʩʚʦʠʤʠ ʠʛʨʘʤʠ  ʜʨʫʛ  ʩ 

ʜʨʫʛʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʨʘʟʥʳʭ ʧʦʥʠʤʘʥʠʷʭ ʠ ʚʝʨʦʚʘʥʠʷʭ. ʄʥʝ ʙʳ ʭʦʪʝʣʦʩʴ 

ʧʦʟʥʘʢʦʤʠʪʴ ʚʘʩ ʩ ʢʝʪʦʷʟʳʯʥʳʤʠ ʥʘʨʦʜʘʤʠ.ʇʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʢʝʪʦʷʟʳʯʥʳʭ ʥʘʨʦʜʦʚ, 

ʦʥʠ ʧʨʦʞʠʚʘʣʠ ʥʘ ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪ  ɺʦʩʪʦʯʥʦʛʦ  ʂʘʟʘʭʩʪʘʥʘ(ʨʝʢʠ ʀʨʪʳʰ),ʜʦ  

ʉʘʷʥʦ-ɸʣʪʘʷ ʠ  ʜʦ ɽʥʠʩʝʷ ʚʝʩʴ ʤʠʨ ʜʝʣʠʣʩʷ ʥʘ çʚʝʨʭè ʠ çʥʠʟè , ʝʛʦ çʢʘʤʝʥʥʫʶè ʠ 

çʚʦʡʣʦʯʥʫʶè ʩʪʦʨʦʥʳ. ʅʘ ʩʝʚʝʨʝ, ʚ ʫʩʪʴʝ ɽʥʠʩʝʷ, ʢ ʢʦʪʦʨʦʤʫ, ʢʩʪʘʪʠ ʩʢʘʟʘʪʴ, ʥʝ ʤʦʛʣʦ 

ʙʳʪʴ ʧʨʠʤʝʥʝʥʦ ʢʝʪʩʢʦʝ ʩʣʦʚʦ çʩʝʩè - çʨʝʢʘè,- ʦʥ ʙʳʣ ʦʩʦʙʳʤ ʦʙʲʝʢʪʦʤ,- ʪʘʢ ʚʦʪ, ʚ 
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ʫʩʪʴʝ ɽʥʠʩʝʷ ʥʝʙʦ ʩʭʦʜʠʣʦʩʴ ʩ ɿʝʤʣʝʡ ʠ ʪʘʤ ʦʙʠʪʘʣ ʟʣʦʡ ʜʫʭ ʍʦʩʷʜʵʤ,. ʅʘ ʶʛʝ, ʫ 

ʠʩʪʦʢʦʚ ɽʥʠʩʝʷ, ʥʝʙʦ ʪʦʞʝ ʩʭʦʜʠʣʦʩʴ ʩ ɿʝʤʣʝʡ, ʠ ʪʘʤ ʦʙʠʪʘʣʘ çʤʘʪʴ ʞʠʟʥʠè, 

ʊʦʤʵʤ.ʂʝʪʦʷʟʳʯʥʳʝʘʨʠʥʳ, ʧʫʤʧʦʢʦʣʳ, ʙʘʡʢʦʪʦʚʮʳʟʥʘʣʠ ʦ ʪʦʤ, ʯʪʦ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ 

ʪʘʢʠʭ ʞʝ ʨʝʢ, ʢʘʢ ɽʥʠʩʝʡ, ʯʪʦ ʚʦʢʨʫʛ ʨʘʩʢʠʥʫʣʩʷ ʙʝʩʢʨʘʡʥʠʡ ʤʠʨ, ʯʪʦ ʟʘ ʪʘʡʛʦʡ ʣʝʞʠʪ 

ʦʛʨʦʤʥʘʷ ʟʝʤʣʷ. ʉʝʡʯʘʩ ʧʨʦʞʠʚʘʶʪ ʪʦʣʴʢʦ ʢʝʪʳ ʥʘ ɽʥʠʩʝʝ, ʦʩʪʘʣʴʥʳʝ ʢʝʪʦʷʟʳʯʥʳʝ 

ʥʘʨʦʜʳ ʦʩʪʘʣʠʩʴ ʪʦʣʴʢʦ ʚ ʠʩʪʦʨʠʠ ʠ ʩʤʝʰʘʣʠʩʴ ʩ ʜʨʫʛʠʤʠ ʥʘʨʦʜʘʤʠ. ʉʘʤʦ ʩʣʦʚʦ çʢʝʪè 

ʦʟʥʘʯʘʝʪ çʯʝʣʦʚʝʢè.ʉʦʭʨʘʥʠʣʘʩʴ ʦʪ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʦʜʥʘ ʫʜʠʚʠʪʝʣʴʥʘʷ ʠʛʨʘ, ʦʯʝʥʴ 

ʧʦʭʦʞʘʷ ʥʘ ʥʘʰʠ ʰʘʰʢʠ ʚ ʢʦʪʦʨʫʶ ʠʛʨʘʣʠ ʢʝʪʦʷʟʳʯʥʳʝʘʨʠʥʳ ʚ 18-19 ʚʝʢʘʭ. ʅʦ 

ʙʦʨʴʙʫ ʚʝʜʫʪ ʥʝ çʙʝʣʳʝè ʠ çʯʝʨʥʳʝè, ʘ ʬʠʛʫʨʢʠ ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ. ʇʦʯʪʠ ʪʦʯʥʦ ʪʘʢʠʝ 

ʞʝ ʰʘʰʢʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʟʘ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ ʦʪ ɽʥʠʩʝʷ,ð ʧʨʠ ʨʘʩʢʦʧʢʘʭ 

ʪʘʠʥʩʪʚʝʥʥʦʛʦ ʛʦʨʦʜʘ ʜʨʝʚʥʝʡ ʀʥʜʠʠ ʄʦʭʝʥʜʞʦ-ɼʘʨʦ. ʉʣʫʯʘʡʥʦʝ ʩʦʚʧʘʜʝʥʠʝ? ʀʣʠ ʞʝ 

ʧʨʘʚʳ ʪʝ ʫʯʝʥʳʝ, ʢʦʪʦʨʳʝ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʢʝʪʦʛʦʚʦʨʷʱʠʝ ʥʘʨʦʜʳ ð ʧʦʩʣʝʜʥʠʝ 

ʦʩʪʘʪʢʠ ʩʦʟʜʘʪʝʣʝʡ ʢʫʣʴʪʫʨʳ ʄʦʭʝʥʜʞʦ-ɼʘʨʦ, ʢʦʪʦʨʳʝ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʚʝʢʦʚ 

ʚʳʪʝʩʥʷʣʠʩʴ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʠ ʧʨʦʰʣʠ ʧʫʪʴ ʦʪ ʞʘʨʢʦʡ ʀʥʜʠʠ ʜʦ ʪʘʝʞʥʦʡ ʉʠʙʠʨʠ?  

ʅʝʦʙʳʯʥʘʷ ʦʜʝʞʜʘ ʢʝʪʦʚ-ʵʪʦ ʭʘʣʘʪ ʩ ʟʘʧʘʭʦʤ ʫ ʞʝʥʱʠʥ, ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪ ʠʭ ʦʪ ʜʨʫʛʠʭ 

ʥʘʨʦʜʦʚ. ʂʦʛʜʘ-ʥʠʙʫʜʴ ʥʘʫʢʘ ʨʝʰʠʪ ʵʪʫ ʟʘʛʘʜʢʫ. ʅʦ ʰʘʰʝʯʥʳʝ ʬʠʛʫʨʢʠ ʢʝʪʦʛʦʚʦʨʷʱʠʭ 

ʥʘʨʦʜʦʚ ʠʥʪʝʨʝʩʥʳ ʥʝ ʪʦʣʴʢʦ ʩʚʦʠʤ ʨʦʜʩʪʚʦʤ ʩ ʰʘʰʢʘʤʠ ʜʨʝʚʥʝʡʰʝʛʦ ʛʦʨʦʜʘ ʀʥʜʠʠ. 

ɺʝʜʴ ʚʦʡʥʘ çʤʫʞʯʠʥè ʠ çʞʝʥʱʠʥè ð ʵʪʦ ʦʪʨʘʞʝʥʠʝ ʪʦʡ ʙʦʨʴʙʳ, ʢʦʪʦʨʘʷ ʚ 

ʥʝʟʘʧʘʤʷʪʥʳʝ ʚʨʝʤʝʥʘ ʰʣʘ ʤʝʞʜʫ ʤʫʞʯʠʥʘʤʠ ʠ ʞʝʥʱʠʥʘʤʠ ʟʘ ʧʨʘʚʦ ʛʦʩʧʦʜʩʪʚʘ ʚ 

ʦʙʱʝʩʪʚʝ, ʙʦʨʴʙʳ ʤʘʪʨʠʘʨʭʘʪʘ ʠ ʧʘʪʨʠʘʨʭʘʪʘ! ʀ ʢʘʢ ʟʥʘʪʴ, ʤʦʞʝʪ ʙʳʪʴ, ʥʘʯʘʣʘʩʴ ʦʥʘ 

ʠʤʝʥʥʦ ʩʦ ʩʯʝʪʘ ʜʥʝʡ. ɺ ʩʦʩʪʘʚ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʢʝʪʳ ʚʦʰʣʠ ʚ 1607 ʛʦʜʫ." 

ʉʠʙʠʨʩʢʦ-ɸʣʪʘʡʩʢʠʝ  ʰʘʰʢʠ ʦʢʘʟʘʣʠʩʴ ʵʪʥʠʯʝʩʢʠʤ ʵʥʜʝʤʠʢʦʤ,ʪʝ ʥʘʨʦʜʥʳʝ ʠʛʨʳ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʳʧʦʣʥʷʶʪ ʢʫʣʴʪʦʚʫʶ ʬʫʥʢʮʠʶ, ʦʣʠʮʝʪʚʦʨʷʶʪ ʩʚʷʟʴ ʩ ʧʨʝʜʢʘʤʠ ʠ ʚ 

ʩʫʱʥʦʩʪʠ ʠʛʨʘʶʪ ʨʦʣʴ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, ʘ ʥʝ ʩʧʦʨʪʠʚʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. ʊʘʢʘʷ 

ʠʛʨʘ ï ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʧʨʘʟʜʥʠʯʥʦʛʦ ʛʫʣʷʥʴʷ ʚʢʫʧʝ ʩ ʩʦʩʪʷʟʘʥʠʷʤʠ ʙʦʨʮʦʚ ʠ 

ʙʝʛʫʥʦʚ, ʩʪʨʝʣʴʙʦʡ ʠʟ ʣʫʢʘ, ʧʝʩʥʷʤʠ, ʧʣʷʩʢʘʤʠ ʠ ʧʦʝʜʘʥʠʝʤ ʚʢʫʩʥʦʩʪʝʡ.ɺ ʜʨʝʚʥʠʭ 

ʠʛʨʦʚʳʭ ʥʘʙʦʨʘʭ ʥʝ ʚʩʝʛʜʘ ʙʳʣʠ ʠʤʝʥʥʦ ʜʦʩʢʠ: ʙʦʣʴʰʦʡ ʧʣʦʩʢʠʡ ʢʫʩʦʢ ʜʝʨʝʚʘ 

ʤʘʣʦʧʨʠʛʦʜʝʥ ʜʣʷ ʢʦʯʝʚʦʡ ʞʠʟʥʠ. ɺ ʚʦʩʪʦʯʥʦʡ ʪʨʘʜʠʮʠʠ ʠʭ ʯʘʱʝ ʜʝʣʘʣʠ ʤʘʪʝʨʯʘʪʳʤʠ 

ʠʣʠ ʚʦʡʣʦʯʥʳʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ çʜʦʩʦʢè ʤʦʥʛʦʣʴʩʢʦʛʦ ʰʘʪʘʨʘ ʙʳʣʠ ʥʘʨʠʩʦʚʘʥʳ ʠʣʠ 

ʚʳʞʞʝʥʳ ʥʘ ʢʦʰʤʝ (ʚ ɹʫʨʷʪʠʠ ʠ ʊʫʚʝ ʠ ʩʝʛʦʜʥʷ ʪʘʢ ʜʝʣʘʶʪ).ʆʙʣʘʩʪʴ ɻʦʨʥʦʛʦ ɸʣʪʘʷ 

ʧʦʚʠʜʘʣʘ ʥʝʤʘʣʦ ʥʘʨʦʜʦʚ ï ʦʪ ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʨʝʚʥʠʭ ʘʨʠʝʚ, çʩʪʨʦʠʪʝʣʝʡ ʩʪʝʧʥʳʭ 

ʧʠʨʘʤʠʜè ʩʘʢʦʚ (ʩʢʠʬʦʚ), ʜʦ ʛʫʥʥʦʚ, ʤʦʥʛʦʣʦʚ, ʪʶʨʢʦʚ ʠ ʢʠʪʘʡʮʝʚ. ʀʩʪʦʨʠʷ ʠʭ 

ʧʝʨʝʩʝʣʝʥʠʡ ʪʫʤʘʥʥʘ.ʆʜʥʘʢʦ ʧʨʦʪʦ-ʰʘʰʢʠ (ʧʝʪʪʝʷ, ʣʘʪʨʫʥʢʫʣʠ) ʥʘʤʥʦʛʦ ʩʪʘʨʰʝ 

ʘhʭʤʘʪ, ʫ ʥʠʭ ʙʳʣʦ ʚʨʝʤʷ ʧʨʦʥʠʢʥʫʪʴ ʚ ʩʘʤʳʝ ʦʪʜʘʣʸʥʥʳʝ ʫʛʦʣʢʠ ʜʨʝʚʥʝʛʦ ʤʠʨʘ, 

ʨʘʟʚʠʚʘʷ ʠʥʪʝʣʣʝʢʪ.ʅʝʧʨʝʤʝʥʥʳʡ ʩʧʫʪʥʠʢ ʜʝʪʩʪʚʘ ʠ ʚʘʞʥʝʡʰʠʡ ʠʥʩʪʨʫʤʝʥʪ ʠʛʨʳ ï 

ʠʛʨʫʰʢʘ.ɺʟʨʦʩʣʦʛʦ ʪʦʞʝ ʧʨʠʚʣʝʢʘʶʪ ʠʛʨʫʰʢʠ, ʥʦ ʭʘʨʘʢʪʝʨ ʠʥʪʝʨʝʩʘ ʚʟʨʦʩʣʦʛʦ ʠ 

ʨʝʙʝʥʢʘ ʢ ʠʛʨʫʰʢʝ ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳ.ʆʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ ʨʝʙʝʥʢʘ ʠʛʨʳ, 

ʚ ʢʦʪʦʨʳʭ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʛʦ ʩʪʨʝʤʣʝʥʠʝ ʢ ʥʦʚʠʟʥʝ ʅʦʚʳʝ, ʩʣʫʯʘʡʥʦ 

ʦʙʥʘʨʫʞʝʥʥʳʝ ʵʬʬʝʢʪʳ ʫʚʣʝʢʘʶʪ, ʚʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩ.ɺ ʥʘʰʠ ʜʥʠ,ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʪʨʝʥʠʨʦʚʢʠ ʤʝʥʪʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʤʦʟʛʘ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʧʦʣʫʯʝʥʠʝ, ʦʙʨʘʙʦʪʢʫ ʠ 

ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʧʦʧʫʣʷʨʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, 

ʧʨʝʜʣʘʛʘʶʱʠʭ on-line-games ʧʦ ʨʘʟʚʠʪʠʶ ʤʳʩʣʠʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ.ʄʳ ʞʠʚʝʤ ʚ 

ʵʧʦʭʫ ʩʤʝʥʳ ʥʘʫʯʥʦʡ ʧʘʨʘʜʠʛʤʳ. ʉʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʫʢ, 

ʧʩʠʭʦʣʦʛʠ, ʚʨʘʯʠ, ʧʝʜʘʛʦʛʠ ʠ ʜʨʫʛʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʳ, ʯʴʷ ʨʘʙʦʪʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʝʧʝʥʠ ʢʘʩʘʝʪʩʷ ʧʩʠʭʠʢʠ ʠʣʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʞʠʣʠ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʪʦʤ, ʯʪʦ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʣʠʰʴ ʥʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʠ, ʜʦʩʪʠʛʥʫʚ 

ʧʠʢʘ ʨʘʟʚʠʪʠʷ ʚ ʶʥʦʩʪʠ, ʥʘʯʠʥʘʝʪ ʧʦʩʪʝʧʝʥʥʦ ʠ ʙʝʟʚʦʟʚʨʘʪʥʦ ʫʚʷʜʘʪʴ.ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʥʦʚʠʣʦʩʴ ʚʩʝ ʙʦʣʴʰʝ, ʠʭ ʫʩʣʦʚʥʦ ʦʙʲʝʜʠʥʠʣʠ ʧʦʜ ʪʝʦʨʠʝʡ 

ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʦʟʛʘ. ʇʦ ʩʣʦʚʘʤ ʧʨʦʬʝʩʩʦʨʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʋʥʠʚʝʨʩʠʪʝʪʘʊʘʪʴʷʥʳ ʏʝʨʥʠʛʦʚʩʢʦʡ ð ʦʜʥʦʛʦ ʠʟ ʚʝʜʫʱʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʫʢ: ç ʇʣʘʩʪʠʯʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʛʦʚʦʨʠʪʴ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʤʦʟʛʘ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʥʝ ʪʦʣʴʢʦ ʜʝʪʝʡ, ʥʦ ʠ ʚʟʨʦʩʣʳʭ. 
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ɽʩʪʴ ʣʠʰʴ ʦʜʠʥ ʥʶʘʥʩ: ʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ ʪʝʤ ʤʝʥʴʰʝ, ʯʝʤ ʤʝʥʴʰʝ ʚʳ ʝʛʦ 

ʪʨʝʥʠʨʫʝʪʝ. ʄʦʟʛ ʜʦʣʞʝʥ ʚʩʝʛʜʘ ʨʘʙʦʪʘʪʴ, ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʦʥ ʣʠʰʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʝʤʫ 

ʜʘʝʪʩʷ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ.ʏʪʦʙʳ ʨʘʟʚʠʚʘʶʱʠʝ ʠʛʨʳ ʨʘʙʦʪʘʣʠ, ʦʥʠ ʜʦʣʞʥʳ ʫʩʣʦʞʥʷʪʴʩʷ ʧʦ 

ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʠʛʨʦʢʘ ʠ ʜʘʚʘʪʴ ʝʤʫ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴè. ʇʦʵʪʦʤʫ ʚ ʠʜʝʘʣʝ ʨʘʟʨʘʙʦʪʯʠʢ 

ʪʘʢʦʡ ʠʛʨʳ ʜʦʣʞʝʥ ʩʥʘʯʘʣʘ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʜʪʚʝʨʞʜʘʣʦ ʙʳ, ʯʪʦ ʵʪʘ 

ʠʛʨʘ ʨʘʟʚʠʚʘʝʪ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ð ʠ ʨʘʟʚʠʚʘʝʪ ʠʤʝʥʥʦ ʪʝ ʬʫʥʢʮʠʠ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʦʥʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ (ʚʩʝ ʚʤʝʩʪʝ ʵʪʦ ʥʘʟʳʚʘʝʪʩʷ çʚʘʣʠʜʥʦʩʪʴè). ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ 

ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ ð ʥʝʦʙʭʦʜʠʤʦ ʟʘʩʪʘʚʠʪʴ ʬʦʢʫʩ-ʛʨʫʧʧʫ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʠʛʨʘʪʴ 

ʚ ʠʛʨʫ.ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʝʢʪʳ on-line, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ, ʧʨʠʟʚʘʥʥʳʡ 

ʧʦʤʦʯʴ ʣʶʜʷʤ ʩʪʘʪʴ ʭʦʪʷ ʙʳ ʥʝʤʥʦʛʦ ʣʫʯʰʝ, ʠʟʤʝʥʠʪʴ ʩʝʙʷ ʠ ʠʟʤʝʥʠʪʴ ʩʚʦʶ ʞʠʟʥʴ ʚ 

ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʦʪʥʘʷ ʛʦʨʦʜʩʢʘʷ ʟʘʩʪʨʦʡʢʘ, ʦʟʝʣʝʥʝʥʠʝ, ʙʣʘʛʦʧʨʠʷʪʥʘʷ 

ʩʨʝʜʘ, ʵʢʦʣʦʛʠʷ. 

 

ʇʨʦʙʣʝʤʘ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʚ ʥʘʰʝ ʚʨʝʤʷ. 

ʂʨʫʧʥʳʝ ʛʦʨʦʜʘ 21 ʩʪʦʣʝʪʠʷ ʧʨʝʦʙʨʘʟʦʚʘʣʠʩʴ ʚ çʢʘʤʝʥʥʳʝ ʜʞʫʥʛʣʠè. ʀʭ 

ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʪʘʢʞʝ ʢ 

ʩʦʟʜʘʥʠʶ ʟʘʛʨʷʟʥʝʥʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʨʘʥʩʧʦʨʪ, ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʦʢʘʟʳʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʣʦʛʠʶ ʛʦʨʦʜʘ, ʘ ʰʫʤ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ. ʊʘʢʞʝ ʩʦʟʜʘʝʪʩʷ ʵʬʬʝʢʪ ʪʝʧʣʦʚʦʛʦ ʦʩʪʨʦʚʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʚʳʰʝ ʯʝʤ ʥʘ ʧʝʨʠʬʝʨʠʠ. ʊʘʢ ʢʘʢ ʚ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʙʦʣʴʰʝ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʅʘ ʨʷʜʫ ʩ ʵʪʠʤ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ 

ʫʧʣʦʪʥʝʥʥʦʡ ʟʘʩʪʨʦʡʢʠ. ʇʣʦʪʥʦ ʩʪʦʷʱʠʝ ʜʦʤʘ ʥʝ ʦʩʪʘʚʣʷʶʪ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʮʝʣʴʶ 

ʦʙʨʘʟʦʚʘʥʠʷ ʙʣʘʛʦʫʩʪʨʦʝʥʥʳʭ ʤʝʩʪ ʜʣʷ ʦʪʜʳʭʘ ʯʝʣʦʚʝʢʘ (ʧʘʨʢʦʚ, ʩʘʜʦʚ, ʩʢʚʝʨʦʚ). 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʟʝʣʝʥʝʥʠʷ 

ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʷʚʣʷʶʪʩʷ: 

¶ ʆʟʝʣʝʥʝʥʠʝ ʢʨʦʚʣʠ 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʩʠʩʪʝʤ ʦʟʝʣʝʥʝʥʠʷ 

¶ ʕʢʦʧʘʨʢʦʚʢʠ 

ʕʪʠ ʩʧʦʩʦʙʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʵʢʦʥʦʤʠʪʴ ʧʣʦʱʘʜʴ ʠ ʩʦʟʜʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʫʶ 

ʩʨʝʜʫ, ʪʝʤ ʩʘʤʳʤ ʛʘʨʤʦʥʠʟʠʨʫʷ ʧʨʦʩʪʨʘʥʩʪʚʦ.  

¶ ʆʟʝʣʝʥʝʥʠʝ ʢʨʦʚʣʠ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʫʶʪ 2 ʩʧʦʩʦʙʘ ʦʟʝʣʝʥʝʥʠʷ ʢʨʦʚʣʠ: ʵʢʩʪʝʥʩʠʚʥʳʡ ʠ 

ʠʥʪʝʥʩʠʚʥʳʡ. ʕʢʩʪʝʥʩʠʚʥʳʡ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʠʟʢʦʨʦʩʣʳʭ ʨʘʩʪʝʥʠʡ. ʆʥ 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʤʝʪʦʜʦʤ, ʢʦʪʦʨʳʡ ʧʦʯʪʠ ʥʝ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʫʭʦʜʘ. ʇʨʠʤʝʥʷʝʪʩʷ ʵʪʘ ʩʠʩʪʝʤʘ ʥʘ ʨʘʟʥʳʭ ʪʠʧʘʭ ʢʨʦʚʣʠ (ʧʣʦʩʢʠʭ, ʜʚʫʭʩʢʘʪʥʳʭ). ʂʘʢ 

ʧʨʘʚʠʣʦ ʧʦʩʝʱʝʥʠʝ ʢʨʳʰʠ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ. ʉ ʧʦʤʦʱʴʶ ʠʥʪʝʥʩʠʚʥʦʛʦ ʤʝʪʦʜʘ 

ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, ʫʩʪʘʥʦʚʠʪʴ ʤʘʣʳʝ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ, ʬʦʥʪʘʥʳ ʠ ʪ.ʜ. ʂʨʳʰʠ ʩ ʪʘʢʠʤ ʚʠʜʦʤ ʦʟʝʣʝʥʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʣʦʩʢʠʤʠ. ʆʟʝʣʝʥʝʥʥʳʝ ʢʨʦʚʣʠ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ:  

1. ʇʦʚrh ʘʶʪ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʜʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʩʣʦʷ ʟʝʤʣʠ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʚ ʢʘʯʝʩʪʚʝ ʫʪʝʧʣʠʪʝʣʷ. 

2. ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʦʡ ʦʪ ʧʝʨʝʛʨʝʚʘ. 

3. ʉʧʦʩʦʙʩʪʚʫʝʪ ʰʫʤʦʟʘʱʠʪʝ. 

4. ʇʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ. 

5. ʉʣʫʞʘʪ ʚ ʢʘʯʝʩʪʚʝ ʟʘʱʠʪʳ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʪ ʠʟʥʦʩʘ. 

ʇʨʝʟʠʜʝʥʪʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ ʂʣʠʥʪʦʥʘ ʚ ʃʠʪʣ ʈʦʢ. ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ 

ɼʞʝʡʤʩʘʇʦʣʰʝ. 

ʅʘ ʢʨʳʰʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʘʜ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʩʦʙʣʶʜʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʘʪʤʦʩʬʝʨʘ ʚ ʟʜʘʥʠʠ. 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʩʪʘʥʮʠʷ TransdayTransitCenter ʚ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ. 
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ʇʦ ʦʟʝʣʝʥʝʥʠʶ ʢʨʳʰʠ ʨʘʙʦʪʳ ʚʝʜʫʪʩʷ ʩ 2008 ʛʦʜʘ. ʇʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʪʴ ʧʘʨʢ ʩ 

ʘʣʣʝʷʤʠ, ʚʦʜʦʝʤʘʤʠ ʠ ʩʧʦʨʪʠʚʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ.  

 

 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ. 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʩʘʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʷʜ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚ: 

1. ɿʘʱʠʱʘʶʪ ʟʜʘʥʠʝ ʦʪ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ, ʫʤʝʥʴʰʘʶʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʱʠʥ ʥʘ ʬʘʩʘʜʝ. 

2. ɿʘʱʠʱʘʶʪ ʦʪ ʰʫʤʘ ʠ ʧʳʣʠ. 

3. ʇʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ (ʫʚʝʣʠʯʠʚʘʶʪ 

ʪʝʧʣʦʠʟʦʣʷʮʠʶ ʠ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʣʥʮʝʟʘʱʠʪʳ).  

ʆʜʥʠʤ ʠʟ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʇʘʪʨʠʢ ɹʣʘʥʢ. 

ʉʦʚʤʝʩʪʥʦ ʩ ʘʨʭʠʪʝʢʪʦʨʦʤ ɾʘʥʦʤ ʅʫʚʝʣʝʤ ʦʥʠ ʩʦʟʜʘʣʠ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ ʚ ʉʠʜʥʝʝ 

OneCentralPark. ʅʘ ʬʘʩʘʜʝ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʟʤʝʱʘʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʞʠʚʘʷ ʩʪʝʥʘè 

ʚʳʩʦʪʦʡ 116 ʤʝʪʨʦʚ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʘʜʘ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ 

ʛʠʜʨʦʧʦʥʠʢʠ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʱʠʚʘʪʴ ʨʘʩʪʝʥʠʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʯʚʳ, ʟʘ ʩʯʝʪ 

ʚʦʜʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 



Scientific achievements of the third millennium  ð  51 ð 

 

 
ʊʘʢ ʞʝ ʘʨʭʠʪʝʢʪʦʨ ʕʤʠʣʠʦ ʃʣʦʙʘʪ ʩʦʟʜʘʣ ʧʣʠʪʢʠ ʩ ʨʘʟʤʝʨʘʤʠ 1̍2, ʚ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʧʦʩʘʜʠʪʴ ʮʝʣʳʡ ʨʷʜ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʦʩʥʦʚʝ ʣʝʞʠʪ ʙʠʦʥʠʯʝʩʢʘʷ 

ʧʣʠʪʢʘ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʬʠʣʴʪʨʦʚʘʪʴ ʚʝʱʝʩʪʚʘ, ʧʦʩʪʫʧʘʶʱʠʝ ʢ ʦʟʝʣʝʥʝʥʠʶ. 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʩʠʩʪʝʤ ʦʟʝʣʝʥʝʥʠʷ. 

ʄʦʙʠʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʟʝʣʝʥʝʥʠʷ- ʵʪʦ ʩʠʩʪʝʤʳ ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʦʟʝʣʝʥʠʪʴ ʪʝʨʨʠʪʦʨʠʶ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʥʠ ʧʝʨʝʥʦʩʥʳʝ ʠ ʤʦʛʫʪ 

ʙʝʟ ʦʩʦʙʦʛʦ ʪʨʫʜʘ ʤʦʥʪʠʨʦʚʘʪʴʩʷ ʚ ʧʣʦʪʥʫʶ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ. ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʤʦʙʠʣʴʥʳʭ ʩʠʩʪʝʤ ʦʟʝʣʝʥʝʥʠʷ: 

1. ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʦʩʪʴ. 

2. ɿʘʱʠʱʘʶʪ ʦʪ ʰʫʤʘ, ʧʳʣʠ, ʧʝʨʝʛʨʝʚʘ. 

3. ʉʧʦʩʦʙʩʪʚʫʶʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ ʢʦʤʬʦʨʪʫ. 

ʇʨʦʝʢʪ çʵʢʦ- ʢʘʥʦʥʳè ɹʦʩʪʦʥ, ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʢʦʤʧʘʥʠʷ Howeler&Yoon ʠ ʙʶʨʦ 

ʜʠʟʘʡʥʘ SquaredDesignLab. 


