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(ʈʦʩʩʠʷ, ʀʚʘʥʦʚʦ) 

doi: 10.18411/sr-10-08-2021-01 

 

ɸʥʥʦʪʘʮʠʷ 

ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʘʮʠʝʥʪʢʘʤ ʩ ʤʠʦʤʦʡ ʤʘʪʢʠ. 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʦ ʨʘʩʩʤʦʪʨʝʥʦ 120 ʩʣʫʯʘʝʚ, ʚ ʢʦʪʦʨʳʭ ʞʝʥʱʠʥʘʤ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 35 ʜʦ 55 

ʣʝʪ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʛʠʩʪʝʨʵʢʪʦʤʠʷ ʧʦ ʧʦʚʦʜʫ ʤʠʦʤʳ ʤʘʪʢʠ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ: ʚ 55,0% ʩʣʫʯʘʝʚ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝʨʘʧʠʠ, ʫ 

40,0% ʞʝʥʱʠʥ ʧʨʠʤʝʥʷʣʠʩʴ ʫʩʪʘʨʝʚʰʠʝ ʧʨʝʧʘʨʘʪʳ, ʣʝʯʝʥʠʝ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʥʝ 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʦʩʴ ʠ ʧʦʜʙʠʨʘʣʦʩʴ, ʥʝ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʪ. ʝ. ʙʳʣʦ ʥʝʦʧʪʠʤʘʣʴʥʳʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʦʤʘ ʤʘʪʢʠ, ʛʠʩʪʝʨʵʢʪʦʤʠʷ, ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, 

ʘʥʪʠʛʝʩʪʘʛʝʥʳ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʄʠʦʤʘ ʤʘʪʢʠ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʚʳʷʚʣʷʝʪʩʷ ʫ 30-35% ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʯʘʩʪʦ 

ʧʨʦʪʝʢʘʝʪ ʙʝʩʩʠʤʧʪʦʤʥʦ [6]. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʠ ʩʠʤʧʪʦʤʥʦʡʤʠʦʤʝ ʤʘʪʢʠ 

(ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʦʙʠʣʴʥʳʤʠ ʢʨʦʚʦʪʝʯʝʥʠʷʤʠ) ʛʠʩʪʝʨʵʢʪʦʤʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʚ  60,9% 

- 92,5% ʩʣʫʯʘʝʚ [3] [5], ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʫ ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ ʞʝʥʱʠʥ 

ʧʦʩʪʛʠʩʪʝʨʵʢʪʦʤʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʨʘʥʥʝʡ ʤʝʥʦʧʘʫʟʳ, ʧʨʦʣʘʧʩʘ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ ʠ 

ʧʨʦʯʠʭ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ [7] [2]. ɺ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ çʄʠʦʤʘ ʤʘʪʢʠ: ʜʠʘʛʥʦʩʪʠʢʘ, ʣʝʯʝʥʠʝ, 

ʨʝʘʙʠʣʠʪʘʮʠʷè 2015 ʛ. ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʝʝ: çʊʘʢʪʠʢʘ ʚʝʜʝʥʠʷ ʙʦʣʴʥʳʭ ʩ 

ʤʠʦʤʦʡ ʤʘʪʢʠ ʚʢʣʶʯʘʝʪ ʥʘʙʣʶʜʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ, ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʪʝʨʘʧʠʶ, 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʤʠʥʠ-

ʠʥʚʘʟʠʚʥʳʭ ʧʦʜʭʦʜʦʚ. ɼʣʷ ʢʘʞʜʦʡ ʧʘʮʠʝʥʪʢʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʪʘʢʪʠʢʫ 

ʚʝʜʝʥʠʷ, ʪ.ʝ. ʧʦʜʭʦʜ ʜʦʣʞʝʥ ʙʳʪʴ ʩʪʨʦʛʦ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʤè [4, ʩ.18]. ɺʳʩʦʢʘʷ 

ʯʘʩʪʦʪʘ ʧʨʠʤʝʥʝʥʠʷ ʨʘʜʠʢʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʛʦʚʦʨʠʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʧʨʠʤʝʥʝʥʠʠ 

ʤʝʪʦʜʦʚ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ï ʢʦʨʨʝʢʮʠʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʠʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ [4] [1] 

[5]. ʉʨʝʜʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʝʜʧʦʯʪʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʪʜʘʝʪʩʷʘʥʪʠʛʝʩʪʘʛʝʥʘʤ ʠ ʩʝʣʝʢʪʠʚʥʳʤ ʤʦʜʫʣʷʪʦʨʘʤ ʧʨʦʛʝʩʪʝʨʦʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ, ʘ 

ʘʛʦʥʠʩʪʳ ʛʦʥʘʜʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʥʛ-ʛʦʨʤʦʥʘ (ʘɻʥʈɻ) ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʊʝʨʘʧʠʷ ʚʳʙʠʨʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠ 

ʧʝʨʝʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʞʜʳʝ ʪʨʠ ʤʝʩʷʮʘ [4]. ʆʧʪʠʤʠʟʘʮʠʷ ʧʦʜʭʦʜʘ ʢ ʜʘʥʥʦʡʛʨʫʧʧʝ 

ʧʘʮʠʝʥʪʦʢ ʧʦʤʦʞʝʪ ʞʝʥʱʠʥʘʤ ʩʦʭʨʘʥʠʪʴ ʬʝʨʪʠʣʴʥʦʩʪʴ ʠ ʟʜʦʨʦʚʴʝ ʚʧʣʦʪʴ ʜʦ 

ʥʘʩʪʫʧʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʤʝʥʦʧʘʫʟʳ. 

ʎʝʣʴ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʝʜʝʥʠʝ ʞʝʥʱʠʥ ʩ ʤʠʦʤʦʡ ʤʘʪʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʛʠʩʪʝʨʵʢʪʦʤʠʶ, ʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʜʭʦʜʘ ʢ ʚʝʜʝʥʠʶ ʧʘʮʠʝʥʪʦʢ ʩ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ. 

ɿʘʜʘʯʠ.  

1. ɺʳʷʚʠʪʴ ʫ ʞʝʥʱʠʥ ʚʳʙʦʨʢʠ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʤʦʜʠʬʠʮʠʨʫʝʤʳʭ ʬʘʢʪʦʚ 
ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʤʠʦʤʳ ʤʘʪʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʢʦʨʨʝʢʮʠʠ. 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 7 ð 

 

 

 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʥʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʫ 

ʧʘʮʠʝʥʪʦʢ ʜʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʦʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ.  

3. ʆʮʝʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʢʦʙʦʚ 

ʵʥʜʦʤʝʪʨʠʷ ʫ ʞʝʥʱʠʥ. 

4. ʇʨʝʜʣʦʞʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʢ ʩ ʫʯʝʪʦʤ 
ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ 

ʣʝʯʝʥʠʷ ʤʠʦʤʳ ʤʘʪʢʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 

ʜʦʦʧʝʨʘʮʠʦʥʥʦʛʦʚʝʜʝʥʠʷ 120 ʧʘʮʠʝʥʪʦʢ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ 

ʛʠʩʪʝʨʵʢʪʦʤʠʠ ʚ ʆɹʋɿ ɻʂɹ ˉ8 ʛ. ʀʚʘʥʦʚʦ ʩ ʩʝʥʪʷʙʨʷ ʧʦ ʜʝʢʘʙʨʴ 2019 ʛʦʜʘ. 

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɺʦʟʨʘʩʪ ʞʝʥʱʠʥ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 35 

ʜʦ 55 ʣʝʪ. ʆʮʝʥʠʚʘʣʠʩʴ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʣʝʯʝʥʠʝ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʢʦʙʦʚ ʵʥʜʦʤʝʪʨʠʷ. ʆʪ ʚʩʝʭ ʧʘʮʠʝʥʪʦʢ ʧʦʣʫʯʝʥʦ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʜʦʙʨʦʚʦʣʴʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ 

ʧʨʦʛʨʘʤʤ MicrosoftExcel 2013 ʠ Statistica 10.0. 

ʈʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ 120 

ʩʣʫʯʘʝʚ, ʚ ʢʦʪʦʨʳʭ ʧʣʘʥʠʨʦʚʘʣʘʩʴ ʧʣʘʥʦʚʘʷ ʛʠʩʪʝʨʵʢʪʦʤʠʷ ʧʨʠ ʤʠʦʤʝ ʤʘʪʢʠ ʢʨʫʧʥʳʭ 

ʨʘʟʤʝʨʦʚ (ʙʦʣʝʝ 10 ʥʝʜ. ʙʝʨʝʤʝʥʥʦʩʪʠ). 

ʊʘʙʣʠʮʘ 1 

ʄʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʣʝʯʝʥʠʝ ʚ ʘʥʘʤʥʝʟʝ 
ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʢ ɸʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʝʥʱʠʥ % 

ʇʘʮʠʝʥʪʢʠ, ʫ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʣʘʩʴ 

ʛʦʨʤʦʥʘʣʴʥʘʷ ʪʝʨʘʧʠʷ 
54 45,0% 

ʇʘʮʠʝʥʪʢʠ, ʫ ʢʦʪʦʨʳʭ ʥʝ ʧʨʠʤʝʥʷʣʘʩʴ 

ʛʦʨʤʦʥʘʣʴʥʘʷ ʪʝʨʘʧʠʷ 
66 55,0% 

ɺʩʝʛʦ 120 100,0% 

 

ɺ 55% ʩʣʫʯʘʝʚ (ʫ 66 ʞʝʥʱʠʥ), ʛʦʨʤʦʥʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ (ʩʤ. 

ʪʘʙʣ. 1). ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʦʟʜʥʝʡ ʜʠʘʛʥʦʩʪʠʢʦʡ ʤʠʦʤʳ ʤʘʪʢʠ, ʦʰʠʙʦʯʥʦʡ 

ʚʳʞʠʜʘʪʝʣʴʥʦʡ ʪʘʢʪʠʢʦʡ ʚʨʘʯʝʡ ʧʝʨʚʠʯʥʦʛʦ ʟʚʝʥʘ. 

ʊʘʙʣʠʮʘ 2 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʚʳʙʦʨʢʠ 

ʌʘʢʪʦʨʳ ʨʠʩʢʘ 
ɸʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʢ ʩ 

ʜʘʥʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ 
% 

ʇʦʟʜʥʠʡ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʚʦʟʨʘʩʪ (ʥʘʯʘʣʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʚʦʟʨʘʩʪʝ 40 ʣʝʪ ʠ ʩʪʘʨʰʝ) 
49 40,8% 

ʆʪʩʫʪʩʪʚʠʝ ʨʦʜʦʚ ʚ ʘʥʘʤʥʝʟʝ 4 3,3% 

ʆɸɻɸ 69 57,5% 

ʆʞʠʨʝʥʠʝ 49 40,8% 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 34 28,3% 

ʅʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 15 12,5% 

ʈʘʥʥʝʝ ʤʝʥʘʨʭʝ (ʚ ʚʦʟʨʘʩʪʝ 11 ʣʝʪ ʠ ʤʣʘʜʰʝ) 19 15,8% 

ɺʩʝʛʦ ʞʝʥʱʠʥ 120 100,0% 

 

ɺ ʪʘʙʣʠʮʝ 2 ʫʢʘʟʘʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ. ʋ 40,8% (49) ʧʘʮʠʝʥʪʦʢ ʚʳʷʚʣʝʥʦ ʦʞʠʨʝʥʠʝ ʠ ʫ 28,3% (34) ï 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ. ʕʪʦ ʤʦʜʠʬʠʮʠʨʫʝʤʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʦʩʪ ʤʠʦʤʳ 

ʤʘʪʢʠ. ʀʭ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʢʦʨʨʝʢʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʪʝʤʧʦʚ ʨʦʩʪʘ ʫʟʣʘ ʠ 

ʫʤʝʥʴʰʝʥʠʶ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʫ 57,5% (69) ʞʝʥʱʠʥ ʦʪʷʛʦʱʝʥ 

ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʤʥʝʟ, ʯʪʦ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʘʙʦʨʪʦʚ, ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʧʘʮʠʝʥʪʢʘʤ ʚʦ ʚʨʝʤʷ ʨʦʜʦʚ ʠ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʤʘʥʠʧʫʣʷʮʠʡ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 



ð 8 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʊʘʙʣʠʮʘ 3 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʨʠʤʝʥʷʚʰʠʝʩʷ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʤʠʦʤʦʡ ʤʘʪʢʠ 
ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʨʠʤʝʥʷʚʰʠʝʩʷ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʤʠʦʤʦʡ ʤʘʪʢʠ 

ɻʨʫʧʧʘ ʧʨʝʧʘʨʘʪʦʚ ɸʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ % 

ʘɻʥʈɻ 48 40,0% 

ʃʅɻ-ɺʄʂ 11 9,1% 

ʇʝʨʦʨʘʣʴʥʳʝ ʛʝʩʪʘʛʝʥʳ 8 6,6% 

ɼʝʧʦ ʛʝʩʪʘʛʝʥʳ 6 5,0% 

ɸʥʪʠʛʝʩʪʘʛʝʥʳ ʠ ʤʦʜʫʣʷʪʦʨʳ 

ʧʨʦʛʝʩʪʝʨʦʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ 
3 2,5% 

ʂʆʂ 7 5,8% 

ʃʝʯʝʥʠʷ ʥʝ ʧʦʣʫʯʘʣʠ 66 55,0% 

ʇʨʠʤʝʥʷʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʧʘʨʘʪʦʚ 
14 11,6% 

ɺʩʝʛʦ ʞʝʥʱʠʥ 120 100,0% 

 

 
ʈʠʩʫʥʦʢ 1. ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʨʠʤʝʥʷʚʰʠʝʩʷ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʤʠʦʤʦʡ ʤʘʪʢʠ 

 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʢʦʥʩʝʨʚʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʢ ʩ 

ʤʠʦʤʦʡ ʤʘʪʢʠ. ɹʦʣʝʝ ʥʘʛʣʷʜʥʦ ʵʪʠ ʜʘʥʥʳʝ ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 66 ʞʝʥʱʠʥ 

(55,0%) ʥʠʢʘʢʦʛʦ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʥʝ ʧʦʣʫʯʘʣʠ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʛʨʫʧʧʦʡ 

ʧʨʝʧʘʨʘʪʦʚ ʦʢʘʟʘʣʠʩʴ ʘʛʦʥʠʩʪʳ ʛʦʥʘʜʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʥʛ ʛʦʨʤʦʥʘ (ʘɻʥʈɻ) ï ʠʭ 

ʧʨʠʤʝʥʷʣʠ 40,0% (48) ʦʧʨʦʰʝʥʥʳʭ, ʢʨʦʤʝ ʪʦʛʦ ʫ 66,6 % (32 ʞʝʥʱʠʥ) ʠʟ ʥʠʭ ʦʥʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝ ʩ ʮʝʣʴʶ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʉʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʣʝʯʝʥʠʷ ʘɻʥʈɻ ʩʦʩʪʘʚʠʣʘ 4,6Ñ0,3 ʤʝʩʷʮʘ, ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʣʝʯʝʥʠʷ ï 6 

ʤʝʩʷʮʝʚ. ʅʦʚʳʝ ʛʨʫʧʧʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢʠʝ ʢʘʢ ʘʥʪʠʛʝʩʪʘʛʝʥʳ ʠ 

ʩʝʣʝʢʪʠʚʥʳʝ ʤʦʜʫʣʷʪʦʨʳ ʧʨʦʛʝʩʪʝʨʦʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʚʩʝʛʦ ʣʠʰʴ ʚ 2,5% 

ʧʨʦʮʝʥʪʘʭ ʩʣʫʯʘʝʚ (ʫ 3 ʞʝʥʱʠʥ). ʀʭ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʘʢʪʠʢʝ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʦʚʠʟʥʦʡ. 

ʊʘʙʣʠʮʘ 4 

ʂʦʥʪʨʦʣʴ ʣʝʯʝʥʠʷ 

ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʢ 
ɸʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʣʫʯʘʝʚ 
% 

ʇʘʮʠʝʥʪʢʠ ʩ ʤʠʦʤʦʡ ʤʘʪʢʠ, ʫ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ 

ʢʦʥʪʨʦʣʴ ʣʝʯʝʥʠʷ 
35 64,8% 

ɺʩʝʛʦ ʣʝʯʠʚʰʠʭʩʷ ʧʘʮʠʝʥʪʦʢ ʩ ʤʠʦʤʦʡ ʤʘʪʢʠ 54 100,0% 

 

  

ʘɻʥʈɻ ʃʅɻ-ɺʄʂ 

ʇʝʨʦʨʘʣʴʥ

ʳʝ 

ʛʝʩʪʘʛʝʥʳ 

ɼʝʧʦ 

ʛʝʩʪʘʛʝʥʳ 

ɸʥʪʠʛʝʩʪʘ

ʛʝʥʳ ʠ 

ʤʦʜʫʣʷʪʦʨ

ʳ 

ʧʨʦʛʝʩʪʝʨʦ

ʥʦʚʳʭ 

ʨʝʮʝʧʪʦé 

ʂʆʂ 

ʃʝʯʝʥʠʷ 

ʥʝ 

ʧʦʣʫʯʘʣʠ 

ʇʨʠʤʝʥʷʣ

ʠ 

ʧʦʩʣʝʜʦʚʘʪ

ʝʣʴʥʦ 

ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʧʘʨʘʪʦ

ʚ 

40,0% 9,1% 6,6% 5,1% 2,5% 5,8% 55,0% 11,6%

40,0% 
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ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 9 ð 

 

 

 

ʊʘʙʣʠʮʘ 5 

ʈʝʛʫʣʷʨʥʦʩʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ 
ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʢ ɸʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ % 

ʇʦʩʝʱʘʶʪ ʘʢʫʰʝʨʘ-ʛʠʥʝʢʦʣʦʛʘ 1 ʨʘʟ ʚ ʛʦʜ ʠ ʯʘʱʝ 82 68,3% 

ʇʦʩʝʱʘʶʪ ʘʢʫʰʝʨʘ-ʛʠʥʝʢʦʣʦʛʘ ʨʝʞʝ 1 ʨʘʟʘ ʚ ʛʦʜ 38 31,7% 

ɺʩʝʛʦ ʞʝʥʱʠʥ 120 100,0% 

 
ʂʦʥʪʨʦʣʴ ʣʝʯʝʥʠʷ ʤʠʦʤʳ ʤʘʪʢʠ (ʧʦʚʪʦʨʥʳʡ ʦʩʤʦʪʨ, ʋɿʀ) ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʣʠʰʴ 

ʚ 64,8% ʩʣʫʯʘʝʚ (ʫ 35 ʞʝʥʱʠʥ) ï ʩʤ. ʪʘʙʣʠʮʫ 4. ʆʙʫʩʣʦʚʣʝʥʦ ʵʪʦ ʪʝʤ, ʯʪʦ ʨʝʛʫʣʷʨʥʳʤʠ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʦʩʤʦʪʨʘʤʠ ʦʭʚʘʯʝʥʦ ʪʦʣʴʢʦ 68,0% ʚʩʝʭ ʞʝʥʱʠʥ ʚ ʚʳʙʦʨʢʝ (ʩʤ. 
ʪʘʙʣʠʮʫ 5). ʉʨʝʜʥʝʝ ʚʨʝʤʷ, ʧʨʦʰʝʜʰʝʝ ʤʝʞʜʫ ʧʦʩʣʝʜʥʠʤ ʢʫʨʩʦʤ ʣʝʯʝʥʠʷ ʠ 
ʛʦʩʧʠʪʘʣʠʟʘʮʠʝʡ, ʜʣʷ ʨʘʜʠʢʘʣʴʥʦʡ ʦʧʝʨʘʮʠʠ ʩʦʩʪʘʚʠʣʦ 1,2Ñ0,4 ʛʦʜʘ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 
ʨʝʰʝʥʠʝ ʦʙ ʦʧʝʨʘʪʠʚʥʦʤ ʣʝʯʝʥʠʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʚ ʩʚʷʟʠ ʩ ʨʝʮʠʜʠʚʦʚ ʩʠʤʧʪʦʤʦʚ ʤʠʦʤʳ 
ʤʘʪʢʠ, ʪʘʢʠʭ ʢʘʢ ʘʥʝʤʠʷ ʠ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ. 

ʊʘʙʣʠʮʘ 6 
ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʥʝʤʠʡ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʤʠʦʤʦʡ ʤʘʪʢʠ 

ʇʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ɸʙʩʦʣʶʪʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʮʠʝʥʪʦʢ ʙʝʟ 

ʣʝʯʝʥʠʷ 

% 

ɸʙʩʦʣʶʪʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʯʠʚʰʠʭʩʷ 

ʧʘʮʠʝʥʪʦʢ 

% 

ʄʠʦʤʘ ʤʘʪʢʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʘʥʝʤʠʝʡ 
30 45,4% 6 11,1% 

ʄʠʦʤʘ ʤʘʪʢʠ ʙʝʟ ʘʥʝʤʠʠ 36 54,6% 48 88,9% 

ɺʩʝʛʦ ʧʘʮʠʝʥʪʦʢ 66 100,00% 54 100,00% 

 

ɺ ʪʘʙʣʠʮʝ 6 ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʥʝʤʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʤʠʦʤʦʡ ʤʘʪʢʠ ʫ ʧʘʮʠʝʥʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʠ ʥʝ ʧʦʣʫʯʘʚʰʠʭ ʣʝʯʝʥʠʝ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʘʥʝʤʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʱʝ ʫ ʧʘʮʠʝʥʪʦʢ, ʥʝ ʧʦʣʫʯʘʚʰʠʭ ʣʝʯʝʥʠʝ 45,4% ʩʣʫʯʘʝʚ (30 

ʞʝʥʱʠʥ), ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʢ, ʣʝʯʠʚʰʠʭʩʷ 11,1% ʩʣʫʯʘʝʚ (6 ʞʝʥʱʠʥ). ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʨʘʧʠʠ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʘʟʚʠʪʠʷ ʪʘʢʦʛʦ ʦʩʣʦʞʥʝʥʠʷ 

ʢʘʢ ʘʥʝʤʠʷ. 

ʊʘʙʣʠʮʘ 7 

ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʢʦʙʦʚ ʵʥʜʦʤʝʪʨʠʷ ʫ ʧʘʮʠʝʥʪʦʢ ʩ 

ʤʠʦʤʦʡ ʤʘʪʢʠ 
ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʤʠʦʤʦʡ ʤʘʪʢʠ 

ʇʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ɸʙʩʦʣʶʪʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʮʠʝʥʪʦʢ 

ʙʝʟ ʣʝʯʝʥʠʷ 

% ʫ 

ʧʘʮʠʝʥʪʦʢ 

ʙʝʟ 

ʣʝʯʝʥʠʷ 

ɸʙʩʦʣʶʪʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʯʠʚʰʠʭʩʷ ʧʘʮʠʝʥʪʦʢ 

% ʫ 

ʣʝʯʠʚʰʠʭʩʷ 

ʧʘʮʠʝʥʪʦʢ 

ʇʨʦʩʪʘʷ ʛʠʧʝʨʧʣʘʟʠʷ ʙʝʟ ʘʪʠʧʠʠ 10 18,5% 2 3,0% 

ʉʣʦʞʥʘʷ ʛʠʧʝʨʧʣʘʟʠʷ ʙʝʟ ʘʪʠʧʠʠ 2 3,7% 0 0,0% 

ʇʨʦʩʪʘʷ ʛʠʧʝʨʧʣʘʟʠʷ ʩ ʘʪʠʧʠʝʡ 0 0,0% 0 0,0% 

ʉʣʦʞʥʘʷ ʛʠʧʝʨʧʣʘʟʠʷ ʩ ʘʪʠʧʠʝʡ 0 0,0% 0 0,0% 

ʇʨʠʟʥʘʢʠ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ 13 24,1% 5 7,6% 

ɸʪʨʦʬʠʯʝʩʢʠʡ ʵʥʜʦʤʝʪʨʠʡ 6 11,1% 3 4,2% 

ʕʥʜʦʤʝʪʨʠʡ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ 

ʪʠʧʘ 
16 29,6% 13 19,7% 

ʕʥʜʦʤʝʪʨʠʡ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ 0 0,0% 8 12,1% 

ʕʥʜʦʤʝʪʨʠʡ ʩʝʢʨʝʪʦʨʥʦʛʦ ʪʠʧʘ 18 33,3% 8 12,1% 

ɻʦʨʤʦʥʘʣʴʥʦ ʥʘʚʝʜʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʵʥʜʦʤʝʪʨʠʷ 
0 0,0% 3 4,5% 

ʇʦʣʠʧ ʵʥʜʦʤʝʪʨʠʷ 0 0,0% 23 34,8% 

ʇʦʣʠʧ ʮʝʨʚʠʢʘʣʴʥʦʛʦ ʢʘʥʘʣʘ 2 3,7% 0 0,0% 

ʍʨʦʥʠʯʝʩʢʠʡ ʮʝʨʚʠʮʠʪ 37 68,5% 14 21,2% 

ɺʩʝʛʦ ʧʘʮʠʝʥʪʦʢ 54 100,0% 66 100,0% 



ð 10 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

 
ʈʠʩʫʥʦʢ 2. ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʢʦʙʦʚ ʵʥʜʦʤʝʪʨʠʷ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʤʠʦʤʦʡ 

ʤʘʪʢʠ 

 

ʊʘʙʣʠʮʘ 7 ʠ ʨʠʩʫʥʦʢ 2 ʧʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʵʥʜʦʤʝʪʨʠʷ. ʇʦʩʣʝ ʢʫʨʩʘ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʩʥʠʞʘʝʪʩʷ ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʮʝʨʚʠʮʠʪʘ (68,5% ʫ ʞʝʥʱʠʥ ʙʝʟ ʣʝʯʝʥʠʷ - 21,2% ʫ ʞʝʥʱʠʥ ʧʦʩʣʝ 

ʣʝʯʝʥʠʷ) ʠ ʨʝʞʝ ʚʳʷʚʣʷʝʪʩʷ ʧʨʦʩʪʘʷ ʛʠʧʝʨʧʣʘʟʠʷ ʵʥʜʦʤʝʪʨʠʷ (18,5% ʫ ʞʝʥʱʠʥ ʙʝʟ 

ʣʝʯʝʥʠʷ ï 3,0% ʫ ʞʝʥʱʠʥ ʧʦʩʣʝ ʣʝʯʝʥʠʷ). ʆʜʥʘʢʦ ʚ 34,8% ʩʣʫʯʘʝʚ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

ʚʧʝʨʚʳʝ ʚʳʷʚʣʷʣʠʩʴ ʧʦʣʠʧʳ ʵʥʜʦʤʝʪʨʠʷ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʝʧʨʘʚʠʣʴʥʦ 

ʧʦʜʦʙʨʘʥʥʦʝ ʠ ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ ʣʝʯʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʛʘʪʠʚʥʦʤʫ ʚʣʠʷʥʠʶ ʥʘ 

ʵʥʜʦʤʝʪʨʠʡ. 

ɺʳʚʦʜʳ 

1. ʉʨʝʜʠ ʞʝʥʱʠʥ ʚʳʷʚʣʝʥʳ ʪʘʢʠʝ ʤʦʜʠʬʠʮʠʨʫʝʤʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʤʠʦʤʳ ʤʘʪʢʠ, ʢʘʢ ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ ʠ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʝʜʦʩʪʘʪʦʯʥʘ ʦʭʚʘʯʝʥʥʦʩʪʴ ʞʝʥʱʠʥ ʝʞʝʛʦʜʥʳʤʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʦʩʤʦʪʨʘʤʠ. 

2. ɻʦʨʤʦʥʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʣʠʰʴ ʚ 45% ʩʣʫʯʘʝʚ, 40,0% ʞʝʥʱʠʥ 

ʧʦʣʫʯʘʣʠ ʘɻʥʈɻ, ʚ ʪ.ʯ. ʚ 66,6% ʠʟ ʵʪʠʭ ʩʣʫʯʘʝʚ ʜʘʥʥʘʷ ʛʨʫʧʧʘ ʧʨʝʧʘʨʘʪʦʚ ʙʳʣʘ 

ʥʘʟʥʘʯʝʥʘ ʥʝ ʩ ʮʝʣʴʶ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʃʝʯʝʥʠʝ ʢʦʥʪʨʦʣʠʨʦʚʘʣʦʩʴ ʣʠʰʴ 

ʫ 64,8% ʧʨʠʤʝʥʷʚʰʠʭ ʛʦʨʤʦʥʦʪʝʨʘʧʠʶ ʞʝʥʱʠʥ. 

3. ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʥʜʦʤʝʪʨʠʷ (ʚʧʝʨʚʳʝ 

ʦʙʥʘʨʫʞʝʥʥʳʝ ʧʦʣʠʧʳ ʵʥʜʦʤʝʪʨʠʷ ʫ 34,8% ʧʘʮʠʝʥʪʦʢ ʧʦʩʣʝ ʣʝʯʝʥʠʷ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʥʝʦʧʪʠʤʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

18,5% 

3,7% 

0,0% 

0,0% 

24,1% 

11,1% 

29,6% 

0,0% 

33,3% 

0,0% 

0,0% 

3,7% 

68,5% 

3,0% 

0,0% 

0,0% 

0,0% 

7,6% 

4,2% 

19,7% 

12,1% 

12,1% 

4,5% 

34,8% 

0,0% 

21,2% 

0,0% 10,0%20,0%30,0%40,0%50,0%60,0%70,0%80,0%

ʇʨʦʩʪʘʷ ʛʠʧʝʨʧʣʘʟʠʷ ʙʝʟ ʘʪʠʧʠʠ 

ʉʣʦʞʥʘʷ ʛʠʧʝʨʧʣʘʟʠʷ ʙʝʟ ʘʪʠʧʠʠ 

ʇʨʦʩʪʘʷ ʛʠʧʝʨʧʣʘʟʠʷ ʩ ʘʪʠʧʠʝʡ 

ʉʣʦʞʥʘʷ ʛʠʧʝʨʧʣʘʟʠʷ ʩ ʘʪʠʧʠʝʡ 

ʇʨʠʟʥʘʢʠ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ 

ɸʪʨʦʬʠʯʝʩʢʠʡ ʵʥʜʦʤʝʪʨʠʡ 

ʕʥʜʦʤʝʪʨʠʡ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ ʪʠʧʘ 

ʕʥʜʦʤʝʪʨʠʡ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ 

ʕʥʜʦʤʝʪʨʠʡ ʩʝʢʨʝʪʦʨʥʦʛʦ ʪʠʧʘ 

ɻʦʨʤʦʥʘʣʴʥʦ ʥʘʚʝʜʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ é 

ʇʦʣʠʧ ʵʥʜʦʤʝʪʨʠʷ 

ʇʦʣʠʧ ʮʝʨʚʠʢʘʣʴʥʦʛʦ ʢʘʥʘʣʘ 

ʍʨʦʥʠʯʝʩʢʠʡ ʮʝʨʚʠʮʠʪ 

ʇʦʩʣʝ ʣʝʯʝʥʠʷ ɹʝʟ ʣʝʯʝʥʠʷ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 11 ð 

 

 

 

4. ʉ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʢ ʩ ʤʠʦʤʦʡ ʤʘʪʢʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ:  

a. ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʞʝʥʱʠʥ, ʦʭʚʘʯʝʥʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʦʩʤʦʪʨʘʤʠ; 

ʢʦʨʨʝʢʮʠʷ ʤʦʜʠʬʠʮʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ; 

b. ʨʘʮʠʦʥʘʣʴʥʳʡ ʧʦʜʙʦʨ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ ʠʩʭʦʜʷ ʠʟ ʨʘʟʤʝʨʦʚ 

ʤʠʦʤʘʪʦʟʥʦʛʦ ʫʟʣʘ, ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʥʦʚ ʞʝʥʱʠʥʳ, ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʠ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ; 

c. ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʥʦʚʳʭ ʛʨʫʧʧ ʛʦʨʤʦʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ï 

ʩʝʣʝʢʪʠʚʥʳʭ ʤʦʜʫʣʷʪʦʨʦʚ ʧʨʦʛʝʩʪʝʨʦʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʠ 

ʘʥʪʠʛʝʩʪʘʛʝʥʦʚ; 

d. ʪʱʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʝʡ, ʧʝʨʝʩʤʦʪʨ ʪʘʢʪʠʢʠ 

ʚʝʜʝʥʠʷ ʢʘʞʜʳʝ ʪʨʠ ʤʝʩʷʮʘ. 

ʏʝʪʢʦʝ ʩʣʝʜʦʚʘʥʠʝ ʢʣʠʥʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʠ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʧʦʜʭʦʜ ʢ ʢʘʞʜʦʡ ʧʘʮʠʝʥʪʢʝ ʩ ʤʠʦʤʦʡ ʤʘʪʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʞʝʥʱʠʥʳ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ, ʧʦ ʜʘʥʥʳʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʩʤʝʨʪʥʦʩʪʠ, 

ʧʨʠ ʠʥʬʘʨʢʪʝ ʤʠʦʢʘʨʜʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʦʪʜʝʣʦʤ ʤʝʜʠʮʠʥʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʆʢʨʫʞʥʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ ʛʦʨʦʜʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘ ʟʘ ʧʝʨʠʦʜ 2017-2020 ʛʦʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ, 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʜʠʩʧʘʥʩʝʨʥʳʡ ʫʯʝʪ. 

 

Abstract 

The article presents the results of the analysis, according to morbidity, mortality, 

myocardial infarction, provided by the Department of medical statistics of the District clinical 

hospital of Khanty-Mansiysk for the period 2017-2020. 
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ɺʚʝʜʝʥʠʝ 

ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʠ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ (ʜʘʣʝʝ ʀʄ) ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʘʞʥʫʶ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ. ɽʞʝʛʦʜʥʦ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ 

ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʚʦ ʚʩʝʤ ʤʠʨʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚ 2020 ʛʦʜʫ ʚ ʈʌ ʫʤʝʨʣʦ 1,6 

ʤʣʥ ʯʝʣʦʚʝʢ, ʩ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʩʚʷʟʘʥʦ ʧʦʨʷʜʢʘ 50% ʚʩʝʭ ʩʤʝʨʪʝʡ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʢʨʦʤʝ ʪʦʛʦ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʦʩʪʨʳʡ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ 

ʩʥʠʞʘʝʪʩʷ. ʅʘ ʤʘʢʨʦʵʢʦʥʦʤʠʢʫ ʨʘʟʚʠʪʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʥʘʢʣʘʜʳʚʘʝʪʩʷ 

ʪʷʞʝʣʦʝ ʙʨʝʤʷ. ʈʘʩʭʦʜʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʣʝʯʝʥʠʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʶ 

ʧʘʮʠʝʥʪʦʚ ʩ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ï 2,00 ʤʣʨʜ ʨʫʙ. ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ ʧʨʦʝʢʪʘ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ ʥʘ 2019 ʛ. ʠ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ 2020ï2021 ʛʛ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʦʙʭʦʜʠʪʩʷ 

ʛʦʩʫʜʘʨʩʪʚʫ ʛʦʨʘʟʜʦ ʜʝʰʝʚʣʝ ʣʝʯʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʦʧʘʛʘʥʜʫ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, 

ʚʳʷʚʣʝʥʠʷ ʛʨʫʧʧ ʨʠʩʢʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʣʝʯʝʥʠʷ. ʆʜʥʘʢʦ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʨʘʪʠʪʩʷ ʣʠʰʴ 3% ʦʪ ʙʶʜʞʝʪʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʬʦʥʜʘ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ. ɺ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʠ ʯʠʩʣʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʧʦʩʝʱʝʥʠʡ ʚʨʘʯʘ ʩ 2017 ʧʦ 2020 ʛ. ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 12,4%, ʠʣʠ ʧʦʯʪʠ ʥʘ 40 ʤʣʥ ʨʘʟ. ʕʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʭʘʥʠʟʤʦʚ ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʣʝʪʘʣʴʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʀʄ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʧʦ ʜʘʥʥʳʤ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʦʪʜʝʣʦʤ 

ʩʪʘʪʠʩʪʠʢʠ ʆʢʨʫʞʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʝʡ (ʆʂɹ) ʛʦʨʦʜʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘ ʟʘ 

ʧʝʨʠʦʜ 2017-2020 ʛʦʜ, ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʙʦʨʥʠʢʦʚ [12] ʈʦʩʩʪʘʪ [10, 11] ʟʘ 2017-

2020 ʛʦʜ, ʘʥʘʣʠʟ ʪʝʤʘʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ [1, 2, 3, 5, 13]. ʂʨʠʪʝʨʠʝʤ ʚʢʣʶʯʝʥʠʷ 

ʙʦʣʴʥʳʭ ʚ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʣʦʩʴ ʥʘʣʠʯʠʝ ʢʨʫʧʥʦʦʯʘʛʦʚʦʛʦ ʠʣʠ 

ʤʝʣʢʦʦʯʘʛʦʚʦʛʦ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʚ ʦʩʪʨʫʶ ʩʪʘʜʠʶ ʠ ʧʝʨʠʦʜ ʨʫʙʮʝʚʘʥʠʷ [9] 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʦʪʜʝʣʦʤ ʩʪʘʪʠʩʪʠʢʠ ʆʂɹ ʛʦʨʦʜʘ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʘ, ʧʦʢʘʟʘʣ ʩʥʠʞʝʥʠʝ ʩʣʫʯʘʝʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ ʚ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ (ʍʄɸʆ) ʚ ʪ.ʯ. ʛʦʨʦʜʝ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʟʘ 2017-2020 ʛʦʜʘ 

(ʥʘ 25% ʚ ʆʂɹ ʛʦʨʦʜʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘ, ʚʳʨʦʩʣʘ ʥʘ 0,5% ʟʘ 2017-2020 ʛʦʜ ʚ ʍʄɸʆ-

ʖʛʨʝ, ʩʥʠʟʠʣʘʩʴ ʥʘ 0,24% ʚ ʋʨʘʣʴʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʠ ʚʳʨʦʩʣʘ ʥʘ 1,5% ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ). ɿʘ 2020 ʛʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʤʠʦʢʘʨʜʘ ʚ ʆʂɹ ʛʦʨʦʜʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ (ʥʘ 10%), ʘ ʚ 2020 ʨʝʟʢʦʝ ʝʝ 

ʩʥʠʞʝʥʠʝ (ʈʠʩ. 1 ʠ ʊʘʙʣʠʮʘ 1) 

ʊʘʙʣʠʮʘ 1 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʟʘ 2017-2020 ʛʦʜʘ ʧʦ ʛʦʨʦʜʫ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʫ, ʍʄɸʆ ï ʖʛʨʝ, ʋʨʌʆ ʠ ʈʌ 
 2017 ʛʦʜ 2018 ʛʦʜ 2019 ʛʦʜ 2020 ʛʦʜ 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ 

ʤʠʦʢʘʨʜʘ ʧʦ ʆʂɹ 

ʛʦʨʦʜʘ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʘ 

1,2 1,3 1,03 0,96 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ 

ʤʠʦʢʘʨʜʘ ʧʦ ʍʄɸʆ - 

ʖʛʨʝ 

98,2 98,3 101,2 99,1 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ 

ʤʠʦʢʘʨʜʘ ʧʦ ʋʨʌʆ 

162,3 161,9 162,1 165,8 
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ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ 

ʤʠʦʢʘʨʜʘ ʧʦ ʈʌ 

158,6 161,3 160,9 165,3 

 

ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʚ 

ʛʦʨʦʜʝ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ ʥʘ ʙʘʟʝ ʆʂɹ, ʚ ʧʝʨʠʦʜ 2017-2020 ʛʦʜʦʚ, ʍʄɸʆ-ʖʛʨʝ, ʋʨʌʆ 

ʠ ʈʌ, ʚʳʷʚʣʝʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ. ɼʘʥʥʘʷ 

ʪʘʙʣʠʮʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ 

(ʊʘʙʣʠʮʘ 1). 

 

 
ʈʠʩ. 1 - ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʟʘ 2019 ʠ 2020 ʛʦʜ. ʇʦ ʍʄɸʆ-ʖʛʨʝ, ʋʨʌʆ ʠ 

ʈʌ 

 

 
ʈʠʩ. 2 ï ʉʦʦʪʥʦʰʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ ʩʠʩʪʝʤʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʮʝʣʦʤ ʠ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ 

ʤʠʦʢʘʨʜʘ ʥʘ ʧʨʠʤʝʨʝ ʆʂɹ ʛʦʨʦʜʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘ ʟʘ 2019-2020 ʛʦʜ 

 

ʅʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʦʩʪʨʦʛʦ 

ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʟʘ ʧʝʨʠʦʜ 2017-2020 ʛʦʜ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ 

ʤʠʦʢʘʨʜʘ 2017 ʠ 2020 ʛʦʜʦʚ [9]: ʋʨʘʣʴʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʝʜʫʱʠʭ ʧʦ ʩʪʨʘʥʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʚ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ ʷʚʣʝʥʠʝ 

ʧʝʨʚʠʯʥʦʛʦ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ (ʥʘ 100 ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ) ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʢʨʦʤʝ ʪʦʛʦ 

ʪʝʥʜʝʥʮʠʷ ʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʚ ʦʢʨʫʛʝ ʩʥʠʞʘʝʪʩʷ, ʵʪʦ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʚ ʜʠʥʘʤʠʢʝ. 

158,6 161,3 

98,2 98,3 

162,3 161,9 
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ð 14 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʩʥʠʟʠʣʘʩʴ ʟʘ ʧʝʨʠʦʜ 2017-2020 ʛʦʜʳ ʚ 

ʍʄɸʆ-ʖʛʨʝ, ʋʨʌʆ, ʈʌ ʥʝʟʥʘʯʠʪʝʣʴʥʦ(ʧʦ ʍʄɸʆ-ʖʛʨʝ ʥʘ 0,1%, ʧʦ ʋʨʌʆ ʥʘ 1,5%, 

ʧʦ ʈʌ ʥʘ 3%); ʚ ʆʂɹ ʛʦʨʦʜʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʟʘ 

ʧʝʨʠʦʜ 2017-2020 ʛʦʜʳ ʩʥʠʟʠʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ (ʥʘ 34%) (ʊʘʙʣʠʮʘ 2 ʠ ʈʠʩ. 3). 

ʊʘʙʣʠʮʘ 2 

ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʟʘ 2017-2020 ʛʦʜʘ ʧʦ ʛʦʨʦʜʫ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʫ, ʍʄɸʆ ï ʖʛʨʝ, ʋʨʌʆ ʠ ʈʌ 
 2017 2018 2019 2020 

ʉʤʝʨʪʥʦʩʪʴ ʦʪ 

ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ 

ʤʠʦʢʘʨʜʘ ʧʦ ʆʂɹ 

ʛʦʨʦʜʘ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʘ 

11,2 9,1 8,7 8,3 

ʉʤʝʨʪʥʦʩʪʴ ʦʪ 

ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ 

ʤʠʦʢʘʨʜʘ ʧʦ 

ʍʄɸʆ - ʖʛʨʝ 

242,2 239,1 240,1 238,3 

ʉʤʝʨʪʥʦʩʪʴ ʦʪ 

ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ 

ʤʠʦʢʘʨʜʘ ʧʦ 

ʋʨʌʆ 

551,8 552,7 554,1 562,1 

ʉʤʝʨʪʥʦʩʪʴ ʦʪ 

ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ 

ʤʠʦʢʘʨʜʘ ʧʦ ʈʌ 

630,3 616,4 617,9 640,1 

 

ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʟʘ 2017 - 2020 ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʪʠʣʘʩʴ ʚ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʝ; ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚ ʍʄɸʆ ï ʖʛʨʝ, ʋʨʌʆ, ʈʌ. 

 

 
ʈʠʩ. 3 - ʉʤʝʨʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʟʘ 2019 ʠ 2020 ʛʦʜ ʦʪ ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ ʧʦ ʍʄɸʆ-ʖʛʨʝ, ʋʨʌʆ, ʈʌ 

 

ʅʘʮʠʦʥʘʣʴʥʳʝ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʦʢʨʫʞʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚ ʦʙʣʘʩʪʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʣʠʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʦʩʥʘʱʝʥʠʝ ʙʦʣʴʥʠʮ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʩʤʝʨʪʝʡ ʦʪ ʀʄ [7, 8]. 
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ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 15 ð 

 

 

 

 
ʈʠʩ. 4 - ʉʨʘʚʥʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʥʘʩʝʣʝʥʠʷ ʍʄɸʆ-

ʖʛʨʝ ʟʘ 2019 ʠ 2020 ʛʦʜ [9] 

 

ɼʘʥʥʳʡ ʛʨʘʬʠʢ ʧʦʢʘʟʳʚʘʝʪ ʵʪʦ ʷʚʣʝʥʠʝ ʚ ʜʠʥʘʤʠʢʝ. ɿʘ ʧʝʨʠʦʜ 2019-2020 ʛʦʜʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʛʦʨʦʜʝ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʝ (ʈʠʩ. 4). 

ɺʩʝʛʦ ʚ 2019 ʛ ʚ ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʆʢʨʫʞʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʙʦʣʴʥʠʮʳ ʙʳʣʦ ʦʧʝʨʠʨʦʚʘʥʦ 557 ʧʘʮʠʝʥʪʦʚ (ʥʘ 4% ʙʦʣʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2018) ʠ 

ʚʳʧʦʣʥʝʥʦ 605 ʦʧʝʨʘʮʠʡ. ʅʘ ʦʪʢʨʳʪʦʤ ʩʝʨʜʮʝ ʚʳʧʦʣʥʝʥʦ 329 ʦʧʝʨʘʮʠʡ.  ɺʳʧʦʣʥʝʥʦ 

219 ʦʧʝʨʘʮʠʡ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʢʦʨʦʥʘʨʥʦʛʦ ʰʫʥʪʠʨʦʚʘʥʠʷ ʠ 27 ʦʧʝʨʘʮʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʜʨʫʛʠʤʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤʠ (ʈʏɸ, ʵʥʜʘʨʪʝʨʵʢʪʦʤʠʷ, ʧʣʘʩʪʠʢʘ ʠʣʠ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ 

ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, ʢʘʨʦʪʠʜʥʘʷ ʵʥʜʘʨʪʝʨʵʢʪʦʤʠʷ, ʚʝʥʪʨʠʢʫʣʦʧʣʘʩʪʠʢʘ). ɼʦʣʷ 

ʢʦʨʦʥʘʨʥʦʛʦ ʰʫʥʪʠʨʦʚʘʥʠʷ ʥʘ ʨʘʙʦʪʘʶʱʝʤ ʩʝʨʜʮʝ ʩʦʩʪʘʚʠʣʘ 20%. ɺʳʧʦʣʥʝʥʦ 36 

ʦʧʝʨʘʮʠʡ ʙʠʤʘʤʤʘʨʦʢʦʨʦʥʘʨʥʦʛʦ ʰʫʥʪʠʨʦʚʘʥʠʷ ɼʦʣʷ ʙʠʤʘʤʤʘʨʦʢʦʨʦʥʘʨʥʦʛʦ 

ʰʫʥʪʠʨʦʚʘʥʠʷ  ʩʦʩʪʘʚʠʣʘ 15 %. ɺ ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ  ʩʦʩʪʘʚʣʷʝʪ 11,5% 

[14]. 

45 ʧʘʮʠʝʥʪʘʤ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʢʦʨʦʥʘʨʥʦʝ ʰʫʥʪʠʨʦʚʘʥʠʝ ʧʦ ʧʦʚʦʜʫ ʦʩʪʨʦʛʦ 

ʢʦʨʦʥʘʨʥʦʛʦ ʩʠʥʜʨʦʤʘ.  ʇʦ ʧʦʚʦʜʫ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ ʦʧʝʨʠʨʦʚʘʥʦ 64 

ʧʘʮʠʝʥʪʘ, ʧʘʪʦʣʦʛʠʠ  ʢʦʨʥʷ, ʚʦʩʭʦʜʷʱʝʡ ʠ ʜʫʛʠ ʘʦʨʪʳ - 20. ɺʳʧʦʣʥʝʥʘ 31 ʩʦʯʝʪʘʥʥʘʷ 

ʦʧʝʨʘʮʠʷ ʩ ʢʦʨʦʥʘʨʥʳʤ ʰʫʥʪʠʨʦʚʘʥʠʝʤ. 6 ʦʧʝʨʘʮʠʡ ʥʘ ʜʫʛʝ ʘʦʨʪʳ. 3 ʧʘʮʠʝʥʪʘ 

ʦʧʝʨʠʨʦʚʘʥʳ ʧʦ ʧʦʚʦʜʫ ʦʩʪʨʦʛʦ ʨʘʩʩʣʦʝʥʠʷ ʘʦʨʪʳ 1 ʪʠʧʘ. ɺʳʧʦʣʥʝʥʦ 46 

ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ʩʝʨʜʮʝ.     

ʇʨʠ ʘʥʘʣʠʟʝ ʣʝʪʘʣʴʥʦʩʪʠ ʦʥʘ ʩʦʩʪʘʚʠʣʘ ʧʨʠ ɸʂʐ 1,2% (ʧʨʠ ʩʨʝʜʥʝʤ Euroscore 

II  2,1%), ʧʨʠ ʢʦʨʨʝʢʮʠʠ ʧʨʠʦʙʨʝʪʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ ʚʢʣʶʯʘʷ ʩʦʯʝʪʘʥʥʳʝ ʦʧʝʨʘʮʠʠ 

3,1% (ʧʨʠ ʩʨʝʜʥʝʤ Euroscore II  3,5%), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦ ʙʘʟʝ ʜʘʥʥʳʭ 

STS. 
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ð 16 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

 
ʈʠʩ. 5 ï ʉʦʦʪʥʦʰʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʦʩʪʨʳʭ ʠʥʬʘʨʢʪʦʚ 

ʤʠʦʢʘʨʜʘ ʥʘ ʧʨʠʤʝʨʝ ʆʂɹ ʛʦʨʦʜʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘ ʟʘ 2019-2020 ʛʦʜ 

 

ʆʧʨʝʜʝʣʝʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʆʂɹ ʛʦʨʦʜʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ, 

ʥʘ ʛʨʘʬʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʠʦʜ 2019-2020 ʛʦʜʘ. ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʙʦʣʝʟʥʝʡ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ, ʢʘʢ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ 

ʤʠʦʢʘʨʜʘ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʣʠʰʴ 11% ʥʘʩʝʣʝʥʠʷ ʧʝʨʝʥʝʩʰʠʭ ʀʄ ʚ ʈʌ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʜʠʩʧʘʥʩʝʨʥʦʤ ʫʯʝʪʝ, ʵʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʜʨʫʛʠʭ 

ʩʠʩʪʝʤ, ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪ ʝʸ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ [8]. 

 

 
ʈʠʩ. 7 - ɼʦʣʷ ʩʦʩʪʦʷʱʠʭ ʥʘ ʜʠʩʧʘʥʩʝʨʥʦʤ ʫʯʝʪʝ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ 

ʤʠʦʢʘʨʜʘ ʧʦ ʋʨʌʆ 

 

ɺ ʋʨʘʣʴʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʩʠʪʫʘʮʠʷ ʥʝʩʢʦʣʴʢʦ ʣʫʯʰʝ. 
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12% 

˭͔͍͔͊͋ͦ͊ͣͦͫͭ͡Έ ˿͙ͦͫͭͦͭ ͤ͊ ͙͔͒ͫͨ͊ͤͫͪͤͦͣ ͤ͊͋͡Ό͔͙͙͒ͤ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 17 ð 

 

 

 

 
ʈʠʩ. 8 - ɼʦʣʷ ʩʦʩʪʦʷʱʠʭ ʥʘ ʜʠʩʧʘʥʩʝʨʥʦʤ ʫʯʝʪʝ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ 

ʤʠʦʢʘʨʜʘ ʧʦ ʍʄɸʆ 

 

ɺ ʍʄɸʆ ʜʦʣʷ ʩʦʩʪʦʷʱʠʭ ʥʘ ʜʠʩʧʘʥʩʝʨʥʦʤ ʫʯʝʪʝ ʩʦʩʪʘʚʣʷʝʪ 2%. 

 

 
ʈʠʩ. 9 - ʉʪʨʫʢʪʫʨʘ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʧʦ ʠʥʬʘʨʢʪʘʤ ʧʦ ʬʦʨʤʝ ˉ12 ʥʘ ʧʨʠʤʝʨʝ ʆʂɹ ʛʦʨʦʜʘ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʘ ʟʘ 2019-2020 ʛʦʜ 

 
24 ʷʥʚʘʨʷ 2020 ʛʦʜʘ, ʫʪʚʝʨʞʜʝʥ ʧʨʠʢʘʟ ʦ ñʇʝʨʝʯʥʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ 
ʫʩʣʦʚʠʷʭ ʣʠʮ, ʢʦʪʦʨʳʝ ʧʝʨʝʥʝʩʣʠ ʦʩʪʨʦʝ ʥʘʨʫʰʝʥʠʝ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, 
ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʘ ʪʘʢʞʝ ʢʦʪʦʨʳʤ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʘʦʨʪʦʢʦʨʦʥʘʨʥʦʝ ʰʫʥʪʠʨʦʚʘʥʠʝ, 
ʘʥʛʠʦʧʣʘʩʪʠʢʘ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ ʩʦ ʩʪʝʥʪʠʨʦʚʘʥʠʝʤ ʠ ʢʘʪʝʪʝʨʥʘʷ ʘʙʣʷʮʠʷ ʧʦ ʧʦʚʦʜʫ 
ʉʉ ʟʘʙʦʣʝʚʘʥʠʡò. ʇʘʮʠʝʥʪʘʤ ʧʝʨʝʥʝʩʰʠʤ ʀʄ, ʆʅʄʂ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʪʠʚʥʳʝ 
ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘ ʉʉʉ ʥʘ ʣʴʛʦʪʥʦʡ ʦʩʥʦʚʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ 
ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ   ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʧʦʚʪʦʨʥʦʛʦ ʨʘʟʚʠʪʠʷ 
ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʘ ʪʘʢʞʝ 
ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʧʘʮʠʝʥʪʘ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ. ʅʘ ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʠʟ 
ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 10 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ.   

ɺʳʚʦʜʳ 
1. ɺ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤ ɸʆ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʀʄ.  

2. ɺ ʆʂɹ ʍʄɸʆ ʧʦʤʠʤʦ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʚʳʧʦʣʥʷʶʪʩʷ 
ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʪʘʢʠʝ ʢʘʢ: 
ʯʨʝʩʢʦʞʥʦʝ ʢʦʨʦʥʘʨʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ (ʏʂɺ), ʪʨʦʤʙʦʣʠʟʠʩ, 
ʘʦʨʪʦʢʦʨʦʥʘʨʥʦʝ ʰʫʥʪʠʨʦʚʘʥʠʝ (ɸʂʐ). 
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3. ɺ 2020 ʛ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʧʦʜʧʠʩʘʥ ʫʢʘʟ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʥʠʞʝʥʠʝ 
ʩʤʝʨʪʥʦʩʪʠ ʠ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʀʄ ʥʘ ʧʝʨʠʦʜ 2020-
2021 ʛʛ. ɺ ʜʠʥʘʤʠʢʝ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʣʫʯʰʝʥʠʶ ʩʠʪʫʘʮʠʠ ʢʘʢ ʚ 
ʍʄɸʆ, ʪʘʢ ʠ ʧʦ ʚʩʝʡ ʈʦʩʩʠʠ. 

4. ʆʜʥʘʢʦ ʥʝ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʤʦʞʥʦ ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ, ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 
ʩʧʝʮʠʘʣʠʩʪʦʚ, ʵʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ 
ʯʝʣʦʚʝʢʘ, ʠʣʠ ʧʦʟʜʥʠʤ ʦʙʨʘʱʝʥʠʝʤ ʚ ʤʝʜʝʮʠʥʩʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ (ʄʆ). 

5. ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʚ ʆʂɹ ʛʦʨʦʜʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘ ʚ 
ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʯʪʦ ʩʚʷʟʘʥʥʦ ʩ ʧʦʟʜʥʠʤ 
ʦʙʨʘʱʝʥʠʝʤ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ.  

6. ɿʘ ʧʨʦʤʝʞʫʪʦʢ ʩ 2016 ʛʦʜʘ ʧʦ 2020 ʛʦʜ ʟʘʤʝʪʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 
ʫʨʦʚʥʷ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʚ ʛʦʨʦʜʝ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʝ 
(ʥʘ 47%). 
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ʌɻɸʆʋ ɺʆ ʇʝʨʚʳʡ ʄɻʄʋ ʠʤ. ʉʝʯʝʥʦʚʘ ʄɿ ʈʌ (ʉʝʯʝʥʦʚʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ) 

(ʈʦʩʩʠʷ, ʄʦʩʢʚʘ) 

doi: 10.18411/sr-10-08-2021-03 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʤʠʦʤʘ ʤʘʪʢʠ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ 

ʞʝʥʱʠʥ. ʂʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʝ 

ʤʝʥʩʪʨʫʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʧʦ ʪʠʧʫ ʛʠʧʝʨʧʦʣʠʤʝʥʦʨʝʠ, ʤʝʥʦ ʠ ʤʝʥʦʤʝʪʨʦʨʨʛʠʠ, 

ʜʠʩʤʝʥʦʨʝʷ, ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʡ ʩʤʝʞʥʳʭ ʦʨʛʘʥʦʚ (ʪʘʢʠʝ ʢʘʢ ʦʱʫʱʝʥʠʝ ʚʟʜʫʪʠʷ 

ʞʠʚʦʪʘ, ʫʯʘʱʝʥʥʦʝ ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ ʠ ʨʘʩʩʪʨʦʡʩʪʚʦ ʢʠʰʝʯʥʠʢʘ). ʂʨʦʤʝ ʪʦʛʦ, ʫ 

ʧʘʮʠʝʥʪʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ, ʯʪʦ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʬʝʨʪʠʣʴʥʦʩʪʠ, ʧʨʝʨʳʚʘʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ 

ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʦʩʣʦʞʥʝʥʠʷʤ ʙʝʨʝʤʝʥʥʦʩʪʠ.  ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʙʦʣʴʰʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʵʪʠʦʧʘʪʦʛʝʥʝʟ ʤʠʦʤʳ ʤʘʪʢʠ ʦʩʪʘʝʪʩʷ 
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ʥʝʷʩʥʳʤ. ʈʘʟʚʠʪʠʝ ʤʠʦʤʳ ʤʘʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ, ʪʘʢ ʠ ʩ ʠʥʠʮʠʘʪʦʨʘʤʠ ʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʧʨʦʤʦʪʦʨʘʤʠ ʠ 

ʵʬʬʝʢʪʦʨʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʦʤʘ ʤʘʪʢʠ, ʵʪʠʦʣʦʛʠʷ, ʧʘʪʦʛʝʥʝʟ. 

 

Abstract 

Uterine fibroids have a significant impact in the modern world on women's health. 

Clinical manifestations of this disease are menstrual dysfunction such as 

hyperpolymenorrhea, meno and menometrorrgia, dysmenorrhea, dysfunctions of adjacent 

organs (such as a feeling of bloating, frequent urination and intestinal upset). In addition, 

patients have reproductive disorders, which can contribute to reduced fertility, early 

termination of pregnancy and later complications of pregnancy. Despite the large number of 

studies and the high prevalence, the etiopathogenesis of uterine fibroids remains unclear. The 

development of uterine fibroids can be associated with both predisposing risk factors and 

initiators and genetic mechanisms, promoters and effectors. 

Keywords: uterine fibroid, etiology, pathogenesis. 

 

ʄʠʦʤʘ ʤʘʪʢʠ (ʄʄ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʥʦʢʣʦʥʘʣʴʥʫʶ ʦʧʫʭʦʣʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ 

ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ ʤʘʪʢʠ. ʆʥʘ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ 

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʂʣʝʪʢʠ ʤʠʦʤʘʪʦʟʥʳʭ ʫʟʣʦʚ  ʩʦʩʪʦʷʪ ʠʟ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ (ɺʂʄ), ʩʦʜʝʨʞʘʱʝʛʦ ʢʦʣʣʘʛʝʥ, ʬʠʙʨʦʥʝʢʪʠʥ ʠ 

ʧʨʦʪʝʦʛʣʠʢʘʥʳ [1]. 

ʍʦʪʷ ʤʠʦʤʘ ʤʘʪʢʠ ʩʯʠʪʘʝʪʩʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ ʧʨʠʤʝʨʥʦ 25% ʚʩʝʭ ʞʝʥʱʠʥ [2]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ, ʦʙ ʵʪʠʦʣʦʛʠʠ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠʟʚʝʩʪʥʦ ʥʝ 

ʪʘʢ ʤʥʦʛʦ. 

ʇʦʤʠʤʦ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, ʥʝʩʦʤʥʝʥʥʫʶ ʨʦʣʴ ʚ ʵʪʠʦʧʘʪʦʛʝʥʝʟʝ ʤʠʦʤʳ ʤʘʪʢʠ 

ʦʧʨʝʜʝʣʷʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ɺʩʝ ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʷʮʠʠ ʘʢʪʠʚʥʦʩʪʠ 

ʛʝʥʦʚ (ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʘʮʝʪʠʣʠʨʦʚʘʥʠʝ ʠ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ʛʠʩʪʦʥʦʚ, ʨʝʛʫʣʷʪʦʨʥʘʷ 

ʤʠʢʨʦ-ʈʅʂ, ʛʝʪʝʨʦʭʨʦʤʘʪʠʟʘʮʠʷ ʠ ʫʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ) ʯʘʩʪʦ ʥʘʨʫʰʘʶʪʩʷ ʚ ʝʝ 

ʧʘʪʦʛʝʥʦʤʠʢʝ [3]. ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ ʨʘʟʚʠʪʠʷ ʄM 

ʠʛʨʘʶʪ ʨʝʛʫʣʷʪʦʨʥʳʝ miRNA.  ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺʘʥʛ ʊ. ʠ ʜʨ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʧʨʦʬʠʣʝ ʩʠʥʪʝʟʘ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʠʢʨʦʈʅʂ ʩʝʤʝʡʩʪʚ let7, 

miR-21, miR-93, miR-106b ʠ miR-200 [4]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʣʝʪʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʩʠʠ 

ʘʢʪʠʚʥʦ ʜʝʣʷʪʩʷ ʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʛʝʥʳ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʪʠʧʠʯʥʳʝ ʜʣʷ 

ʵʤʙʨʠʦʥʘʣʴʥʳʭ / ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʤʠʦʤʝʪʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ: OCT-4, NANOG, 

DNMT3B ʠ GDF3 [5]. 

ʉʦʛʣʘʩʥʦ ʦʙʥʦʚʣʝʥʥʳʤ ʜʘʥʥʳʤ, ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ ʤʠʦʤʝʪʨʠʷ, ʥʝʩʫʱʠʝ 

ʘʥʪʠʛʝʥʳ CD45 (-), CD31 (-), ʛʣʠʢʦʬʦʨʠʥ A (-), CD49f (+) ʠ CD34 (+), ʫʯʘʩʪʚʫʶʪ ʚ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ LM, ʘ ʛʝʥʳ OCT-4 ʠ NANOG ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʠ ʩʧʦʩʦʙʥʳ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴʩʷ ʚ ʤʠʦʙʣʘʩʪʳ, ʦʩʪʝʦʙʣʘʩʪʳ, ʣʠʧʦʮʠʪʳ, ʭʦʥʜʨʦʮʠʪʳ ʠ ʜʨʫʛʠʝ 

ʧʨʦʠʟʚʦʜʥʳʝ ʤʝʟʝʥʭʠʤʳ [6,7]. 

ʂʘʨʠʦʪʠʧʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 40-50% ʩʣʫʯʘʝʚ UL, ʘ ʦʧʫʭʦʣʠ ʠʟ 

ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʤʘʪʢʠ ʯʘʩʪʦ ʧʦʢʘʟʳʚʘʶʪ ʨʘʟʥʳʝ ʭʨʦʤʦʩʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʅʘʠʙʦʣʝʝ 

ʯʘʩʪʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ʷʚʣʷʶʪʩʷ ʪʨʘʥʩʣʦʢʘʮʠʠ ʥʘ ʭʨʦʤʦʩʦʤʝ 12; ʜʝʣʝʮʠʷ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 

3q ʠ 7q; ʪʨʠʩʦʤʠʷ 12; ʠ ʧʝʨʝʩʪʨʦʡʢʠ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 6, 10 ʠ 13 [8]. ʕʪʠ ʭʨʦʤʦʩʦʤʥʳʝ 

ʘʥʦʤʘʣʠʠ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʘʨʫʰʝʥʠʶ ʛʝʥʦʚ, ʘʙʝʨʨʘʥʪʥʦ ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʭ ʚ 

ʤʠʦʤʝ ʤʘʪʢʠ, ʚʢʣʶʯʘʷ HGMA2 , ESR2 ʠ RAD5 [9]. 

ʅʝʜʘʚʥʦ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʤʘʪʠʯʝʩʢʦʡ ʤʫʪʘʮʠʠ ʚ 

ʩʫʙʲʝʜʠʥʠʮʝ 12 ʤʝʜʠʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (MED12), ʪʘʢ ʢʘʢ ʵʪʦ ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʚ 



ð 20 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʵʪʠʦʣʦʛʠʠ ʤʠʦʤʳ ʤʘʪʢʠ. MED12 - ʵʪʦ ʚʳʩʦʢʦʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʙʝʣʦʢ ʤʘʩʩʦʡ 250 ʢɼʘ, 

ʢʦʪʦʨʳʡ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ ʢʦʤʧʣʝʢʩʘ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʳ II. MED12 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʤʦʜʫʣʷ CDK8, ʢʦʪʦʨʳʡ ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʮʠʢʣʠʥʦʤ C ʬʦʩʬʦʨʠʣʠʨʫʝʪ C-

ʢʦʥʮʝʚʦʡ ʜʦʤʝʥ ʙʦʣʴʰʦʡ ʩʫʙʲʝʜʠʥʠʮʳ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʳ II ʠ ʠʥʛʠʙʠʨʫʝʪ ʦʙʨʘʟʦʚʘʥʠʝ 

ʢʦʤʧʣʝʢʩʘ ʠʥʠʮʠʘʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ [10]. ʄʫʪʘʮʠʠ ʚ ʵʢʟʦʥʝ 2 MED12 ʩʧʝʮʠʬʠʯʝʩʢʠ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʠʤʝʨʥʦ ʚ 70% ʤʠʦʤ ʤʘʪʢʠ, ʘ ʥʝ ʚ ʦʢʨʫʞʘʶʱʝʡ ʪʢʘʥʠ ʤʠʦʤʝʪʨʠʷ [11].  

ɹʦʣʴʰʠʥʩʪʚʦ ʤʠʦʤ ʤʘʪʢʠ ʩʦʜʝʨʞʘʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʫʪʘʮʠʠ ʚ MED12, 

ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʦʨʤʘʣʴʥʳʭ ʤʠʦʮʠʪʦʚ ʚ ʘʥʦʤʘʣʴʥʳʝ ʤʠʦʮʠʪʳ 

ʪʨʝʙʫʝʪʩʷ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʚʦ ʚʨʝʤʷ ʛʝʥʝʟʠʩʘ ʤʠʦʤʳ ʤʘʪʢʠ. MED12 ʢʦʜʠʨʫʝʪ 

ʩʫʙʲʝʜʠʥʠʮʫ ʤʝʜʠʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʠʟ 26 

ʩʫʙʲʝʜʠʥʠʮ ʠ ʨʝʛʫʣʠʨʫʝʪ ʠʥʠʮʠʘʮʠʶ ʠ ʫʜʣʠʥʝʥʠʝ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʩʦʝʜʠʥʷʷ 

ʨʝʛʫʣʷʪʦʨʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʧʨʦʤʦʪʦʨʘʭ ʛʝʥʦʚ ʩ ʢʦʤʧʣʝʢʩʦʤ ʠʥʠʮʠʘʮʠʠ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʳ 

II [12]. 

ɺ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ Wang et al. ʚ 2007 ʛʦʜʫ ʧʦʢʘʟʘʣʠ, ʯʪʦ 45 miRNA, ʚʢʣʶʯʘʷ 

ʩʝʤʝʡʩʪʚʦ let-7, miR-21, miR-23b, miR-29b ʠ miR-197, ʟʥʘʯʠʪʝʣʴʥʦ ʥʝʨʝʛʫʣʠʨʫʶʪʩʷ ʚ 

ʢʣʝʪʢʘʭ ʤʠʦʤʘʪʦʟʥʳʭ ʫʣʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʦʡ ʪʢʘʥʴʶ ʤʠʦʤʝʪʨʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʵʢʩʧʨʝʩʩʠʠ miRNA ʤʝʞʜʫ ʢʣʝʪʢʘʤʠ ʤʠʦʤʳ 

ʤʘʪʢʠ ʦʪ ʢʘʚʢʘʟʩʢʠʭ ʠ ʘʬʨʦʘʤʝʨʠʢʘʥʩʢʠʭ ʞʝʥʱʠʥ, ʦʩʦʙʝʥʥʦ miR-21, miR-23b ʠ miR-

197 [13]. ʀʩʩʣʝʜʦʚʘʥʠʝ Marsh et al. ʪʘʢʞʝ ʚʳʷʚʠʣʦ 46 miRNA, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ 

ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʭ ʤʝʞʜʫ ʤʠʦʤʦʡ ʤʘʪʢʠ ʠ ʤʠʦʤʝʪʨʠʝʤ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʥʝ 

ʨʝʛʫʣʠʨʫʶʪʩʷ ʚ ʜʨʫʛʠʭ ʦʧʫʭʦʣʷʭ [14]. ʇʦʩʢʦʣʴʢʫ ʤʠʦʤʘ ʤʘʪʢʠ ʷʚʣʷʝʪʩʷ ʦʧʫʭʦʣʴʶ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ ʩʪʝʨʦʠʜʥʳʤ ʛʦʨʤʦʥʘʤ, ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʣʠ miRNA, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʣʦʚʳʤʠ ʩʪʝʨʦʠʜʥʳʤʠ ʛʦʨʤʦʥʘʤʠ ʧʨʠ ʨʘʢʝ ʛʨʫʜʠ ʠ ʧʨʦʩʪʘʪʳ, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʙʳʣʠ ʫʚʝʣʠʯʝʥʳ ʚ ʢʣʝʪʢʘʭ ʤʠʦʤʳ ʤʘʪʢʠ, ʚʢʣʶʯʘʷ miR-21, miR-34a, miR-

125b ʠ miR. -150 . ʀʩʩʣʝʜʦʚʘʥʠʝ Luo ʠ Chegini  ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʦ 91 miRNA, 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ ʵʢʩʧʨʝʩʩʠʨʫʶʱʫʶʩʷ ʚ UL, ʠ ʦʙʥʘʨʫʞʠʣʦ, ʯʪʦ 27 ʠʟ ʥʠʭ ʠʤʝʶʪ 

ʘʥʘʣʦʛʠʯʥʫʶ ʜʠʩʨʝʛʫʣʷʮʠʶ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʦʜʥʦʤ ʠʟ ʜʚʫʭ ʠʩʩʣʝʜʦʚʘʥʠʡ Marsh et al 

ʠʣʠ Wang et al, ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ [15]. ʈʝʰʘʶʱʝʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ in vivo ʩʫʧʨʝʩʩʦʨʥʦʡ 

ʬʫʥʢʮʠʠ ʦʧʫʭʦʣʠ miR29b ʙʳʣʦ ʥʝʜʘʚʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʦ Qiang et al. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʦʜʝʣʠ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʢʘʧʩʫʣʳ ʧʦʯʢʠ ʧʨʠ UL [16]. 

ʇʫʪʴ PI3K / AKT-mTOR ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʝʛʫʣʠʨʫʝʤʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ ʧʨʠ UL ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʙʝʣʢʦʚʦʛʦ ʠ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʧʨʦʬʠʣʝʡ ʤʠʦʤʳ ʤʘʪʢʠ, ʘ ʪʘʢʞʝ ʥʘ ʤʦʜʝʣʠ ʢʨʳʩ Eker ʥʘ ʞʠʚʦʪʥʳʭ 

[17]. ʅʘ ʫʨʦʚʥʝ ʙʝʣʢʘ ʧʦʚʳʰʝʥʥʘʷ ʘʢʪʠʚʘʮʠʷ ʙʝʣʢʦʚ ʠ ʤʠʰʝʥʝʡ ʧʫʪʠ PI3K / AKT, 

ʚʢʣʶʯʘʷ ʙʝʣʢʠ PTEN, p-AKT, p-GSK3 ʠ CD2, ʚ UL ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʦʤʝʪʨʠʝʤ 

ʧʦʢʘʟʳʚʘʝʪ ʫʯʘʩʪʠʝ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ PI3K / AKT ʚ ʧʘʪʦʛʝʥʝʟʝ ʤʠʦʤʳ ʤʘʪʢʠ [18, 

19]. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ PI3K ʠ mTOR ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʵʩʪʨʦʛʝʥ-

ʟʘʚʠʩʠʤʦʛʦ ʨʦʩʪʘ ʢʣʝʪʦʢ ʚ ʢʫʣʴʪʫʨʘʭ ʢʣʝʪʦʢ UL ʠ ʤʠʦʤʝʪʨʠʷ [20]. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʪʝʨʷ ʦʧʫʭʦʣʝʚʦʛʦ ʩʫʧʨʝʩʩʦʨʘ NRSF / REST ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʵʢʩʧʨʝʩʩʠʷ 

GPR10, ʥʝʡʨʦʥ-ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʨʝʮʝʧʪʦʨʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ G-ʙʝʣʢʦʤ, ʘʢʪʠʚʠʨʫʶʪ ʧʫʪʴ 

PI3K / AKT-mTOR ʚ ʤʠʦʤʝ ʤʘʪʢʠ  [21]. 

ʀʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ WNT ʚ ʵʪʠʦʣʦʛʠʠ ʤʠʦʤʳ 

ʤʘʪʢʠ. ɺ ʢʘʥʦʥʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʦʚ WNT ɓ-ʢʘʪʝʥʠʥ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʷʜʨʝ ʠ 

ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧʮʠʠ [22]. ʉʠʛʥʘʣʴʥʳʡ ʛʝʥ 

WNT, ʚʢʣʶʯʘʷ Wnt5b, ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʢʣʝʪʢʘʭ ʤʠʦʤʘʪʦʟʥʳʭ ʫʟʣʦʚ 

[23]. ʕʢʩʧʨʝʩʩʠʷ WNT11 ʠ WNT16 ʩʧʝʮʠʬʠʯʝʩʢʠ ʧʦʚʳʰʘʝʪʩʷ ʚ ʢʣʝʪʢʘʭ ʤʠʦʤʳ ʤʘʪʢʠ 

ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʵʩʪʨʦʛʝʥʦʤ [24]. ʀʩʩʣʝʜʦʚʘʥʠʷ Ono et al ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʥʛʠʙʠʪʦʨʳ WNT 

ʠ ɓ-catenin ʤʦʛʫʪ ʙʣʦʢʠʨʦʚʘʪʴ ʨʦʩʪ ʠ ʧʨʦʣʠʬʝʨʘʮʠʶ ʤʠʦʤʳ ʤʘʪʢʠ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ 

ʢʘʥʦʥʠʯʝʩʢʘʷ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʦʚ WNT ʤʦʞʝʪ ʠʛʨʘʪʴ ʨʦʣʴ ʚ ʝʝ ʨʘʟʚʠʪʠʠ [22]. ʅʘʢʦʥʝʮ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ Tanwar et al. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʥʩʪʠʪʫʪʠʚʥʦ ʘʢʪʠʚʥʳʡ ɓ-catenin ʫʧʨʘʚʣʷʝʪ 

ʤʠʦʤʘʪʦʟʥʦ-ʧʦʜʦʙʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʚ ʤʘʪʢʝ ʤʳʰʝʡ ʠ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʘʢʪʠʚʘʮʠʠ 

ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ TGF-ɓ ʠ mTOR ʚ ʵʪʠʭ ʦʧʫʭʦʣʷʭ [25].  



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 21 ð 

 

 

 

ʋʨʦʚʥʠ EGF, PDGF ʠ VEGF-A ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʫʨʦʚʥʷʭ ʚ ʪʢʘʥʠ ʤʠʦʤʳ ʤʘʪʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʢʘʥʴʶ ʥʦʨʤʘʣʴʥʦʛʦ ʤʠʦʤʝʪʨʠʷ, ʭʦʪʷ 

ʨʝʮʝʧʪʦʨ EGF (EGFR) ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʥʘ ʘʥʘʣʦʛʠʯʥʳʭ ʫʨʦʚʥʷʭ ʚ ʦʙʝʠʭ ʪʢʘʥʷʭ 

[26]. ʉʚʝʨʭʵʢʩʧʨʝʩʩʠʷ PDGF ʚ ʢʣʝʪʢʘʭ ʤʠʦʤʘʪʦʟʥʳʭ ʫʟʣʦʚ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʣʘʛʝʥʘ Ŭ1 ʠ ʷʜʝʨʥʳʤ ʘʥʪʠʛʝʥʦʤ ʧʨʦʣʠʬʝʨʠʨʫʶʱʠʭ ʢʣʝʪʦʢ (PCNA), ʦʙʘ ʠʟ ʢʦʪʦʨʳʭ 

ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʪʢʘʥʠ ʤʠʦʤʳ ʤʘʪʢʠ [24]. EGF ʩʪʠʤʫʣʠʨʫʝʪ ʩʠʥʪʝʟ ɼʅʂ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʤʠʪʦʛʝʥʝʟ ʯʝʨʝʟ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ MAPK ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʪʢʘʥʠ ʤʠʦʤʳ 

ʤʘʪʢʠ [27]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʢʩʧʨʝʩʩʠʷ EGF, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʠʣʴʥʦ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʩʪʝʨʦʠʜʥʳʤʠ ʛʦʨʤʦʥʘʤʠ, ʦʩʦʙʝʥʥʦ ʧʨʦʛʝʩʪʝʨʦʥʦʤ, ʠ ʫʨʦʚʥʠ EGF ʨʝʟʢʦ ʩʥʠʞʘʶʪʩʷ ʧʨʠ 

ʣʝʯʝʥʠʠ ʘʛʦʥʠʩʪʘʤʠ ʛʦʥʘʜʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʛ-ʛʦʨʤʦʥʘ [28].  

ɸʥʘʣʠʟ ʤʈʅʂ ʠ ʙʝʣʢʘ ʚ ʪʢʘʥʷʭ ʤʠʦʤʳ ʤʘʪʢʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʦʜʥʘ 

ʪʨʝʪʴ ʦʙʨʘʟʮʦʚ ʧʘʮʠʝʥʪʦʚ ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ IGF-1, ʢʦʪʦʨʳʡ, ʢʘʢ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʩʪʠʤʫʣʠʨʫʝʪ ʤʠʪʦʛʝʥʝʟ ʧʫʪʝʤ ʘʢʪʠʚʘʮʠʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ MAPK [24, 

27]. Peng et al. ʦʙʥʘʨʫʞʠʣʠ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʧʦʚʳʰʝʥʥʳʤ IGF-1 ʠ ʧʦʚʳʰʝʥʥʦʡ 

ʘʢʪʠʚʘʮʠʝʡ p-AKT ʚ ʢʣʝʪʢʘʭ ʤʠʦʤʘʪʦʟʥʳʭ ʫʟʣʦʚ, ʫʨʦʚʥʠ ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʢʦʨʨʝʣʠʨʦʚʘʣʠ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʤʠʦʤʳ ʤʘʪʢʠ [29]. ʇʦ ʜʘʥʥʳʤ ʤʠʩʣʝʜʦʚʘʥʠʷ Eker, 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘ ʢʨʳʩʘʭ, ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟʤʦʞʥʦʝ ʫʯʘʩʪʠʝ IGF-1 ʚ ʧʘʪʦʛʝʥʝʟʝ 

ʤʠʦʤʳ ʤʘʪʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ Burroughs et al. ʧʦʢʘʟʘʣʦ ʩʝʤʠʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʝʡ 

IGF-1 ʚ ʣʝʡʦʤʠʦʤʝ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʙʝʣʢʘ ʥʠʞʝ IGF-1, ʩʫʙʩʪʨʘʪʘ-1 

ʨʝʮʝʧʪʦʨʘ ʠʥʩʫʣʠʥʘ (IRS-1) ʚ UL [30]. ʅʘʢʦʥʝʮ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ IGF-1 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʢʣʝʪʢʘʭ ʤʠʦʤʳ ʤʘʪʢʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʵʩʪʨʦʛʝʥʦʤ 

[31]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ IGF-1 ʤʦʞʝʪ ʠʛʨʘʪʴ ʨʦʣʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʯʘʩʪʠ ʤʠʦʤ ʤʘʪʢʠ. 

ʅʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʘʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʨʷʜʘ ʛʝʥʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʤʝʪʘʙʦʣʠʟʤʦʤ ʵʩʪʨʦʛʝʥʦʚ, ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʯʪʦʙʳ 

ʫʚʠʜʝʪʴ, ʤʦʞʝʪ ʣʠ ʵʪʦ ʦʙʲʷʩʥʠʪʴ ʥʘʙʣʶʜʘʝʤʳʝ ʨʘʟʣʠʯʠʷ ʚ ʬʝʥʦʪʠʧʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʊʘʢ ʢ 

ʧʨʠʤʝʨʫ, ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ COMT ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʚ ʪʢʘʥʠ ʣʝʡʦʤʠʦʤʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʢʨʫʞʘʶʱʠʤ ʥʦʨʤʘʣʴʥʳʤ ʤʠʦʤʝʪʨʠʝʤ [32] ʕʪʦʪ ʬʝʨʤʝʥʪ ʚʘʞʝʥ ʜʣʷ 

ʤʝʪʘʙʦʣʠʟʤʘ ʵʩʪʨʦʛʝʥʦʚ, ʠ ʵʪʘ ʥʘʙʣʶʜʘʝʤʘʷ ʘʩʩʦʮʠʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʫʶ 

ʧʨʠʯʠʥʥʫʶ ʨʦʣʴ COMT ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʠʦʤʳ ʤʘʪʢʠ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ Al-Hendy et all 

ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʘʣʣʝʣʴ COMT-ʛʝʥ (Val158), ʧʨʦʜʫʮʠʨʫʶʱʠʡ ʚʳʩʦʢʦʘʢʪʠʚʥʳʡ ʙʝʣʦʢ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʘʬʨʦʘʤʝʨʠʢʘʥʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ 

ʝʚʨʦʧʝʦʠʜʥʦʡ ʨʘʩʳ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʧʨʝʜʧʦʣʘʛʘʝʤʫʶ ʧʨʠʯʠʥʥʫʶ ʩʚʷʟʴ [33]. ʂʨʦʤʝ ʪʦʛʦ, 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ in vitro ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ 

ʚʳʩʦʢʦʘʢʪʠʚʥʳʤ ʛʝʥʦʪʠʧʦʤ COMT ʠ ʢʣʝʪʦʯʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʠ ʯʪʦ ʵʪʦʪ ʵʬʬʝʢʪ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʣʝʜʥʝʛʦ 

ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʯʘʡ-ʢʦʥʪʨʦʣʴ ʥʝ 

ʦʙʥʘʨʫʞʠʣʠ ʨʘʟʣʠʯʠʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʛʝʥʦʪʠʧʦʚ COMT-ʛʝʥʘ ʫ ʘʬʨʦʘʤʝʨʠʢʘʥʦʢ, 

ʝʚʨʦʧʝʦʠʜʦʚ, ʷʧʦʥʦʢ, ʙʨʘʟʠʣʴʷʥʦʢ ʠ ʪʫʨʯʘʥʦʢ. ɺ ʧʦʧʫʣʷʮʠʷʭ ɹʨʘʟʠʣʠʠ ʠ ʊʫʨʮʠʠ 

ʥʘʙʣʶʜʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʥʘʣʠʯʠʝʤ ʢʨʫʧʥʳʭ ʤʠʦʤʳ ʠ ʧʦʣʠʤʦʨʬʠʟʤʦʤ 

Val158 COMT [34, 35]. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʥʝʜʘʚʥʠʡ ʤʝʪʘʘʥʘʣʠʟ, ʚʢʣʶʯʘʶʱʠʡ 

ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʯʘʡ-ʢʦʥʪʨʦʣʴ, ʧʦʢʘʟʘʣ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʥʢʨʝʪʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʛʝʥʘ COMT ʠ ʤʠʦʤʦʡ ʤʘʪʢʠ 

[36].  

ʇʦ ʜʘʥʥʳʤ Folkerd et al ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʣʦʢʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʘʨʦʤʘʪʘʟʳ, 

ʤʈʅʂ ʠ ʵʢʩʧʨʝʩʩʠʷ ʙʝʣʢʘ CYP19 ʚ ʤʠʦʤʝ ʤʘʪʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʦʩʝʜʥʠʤ ʥʦʨʤʘʣʴʥʳʤ ʤʠʦʤʝʪʨʠʝʤ ʫ ʞʝʥʱʠʥ ʨʘʟʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ [37]. ʆʜʥʘʢʦ 

ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʤʈʅʂ ʫ ʘʬʨʦʘʤʝʨʠʢʘʥʦʢ ʧʨʠʤʝʨʥʦ ʚ 2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʙʝʣʳʭ ʠ 

ʷʧʦʥʩʢʠʭ ʞʝʥʱʠʥ [38]. ɸʨʦʤʘʪʘʟʘ, ʢʦʜʠʨʫʝʤʘʷ ʛʝʥʦʤ CYP19A1, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʬʝʨʤʝʥʪʦʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʩʠʥʪʝʟʘ ʵʩʪʨʦʛʝʥʦʚ ʠʟ ʘʥʜʨʦʛʝʥʦʚ. ɺʳʩʦʢʠʝ ʣʦʢʘʣʴʥʳʝ 

ʫʨʦʚʥʠ ʘʨʦʤʘʪʘʟʳ ʩʚʷʟʘʥʳ ʩ ʤʝʩʪʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʚʳʨʘʙʦʪʢʠ ʵʩʪʨʦʛʝʥʘ ʠ, ʢʘʢ 
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ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʘʫʪʦʢʨʠʥʥʦʡ ʧʝʪʣʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʧʨʠ ʬʠʙʨʦʠʜʥʳʭ ʦʧʫʭʦʣʷʭ [39]. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʙʣʶʜʝʥʠʝʤ, ʯʪʦ ʫ ʞʝʥʱʠʥ, 

ʢʦʪʦʨʳʭ ʣʝʯʠʣʠ ʘʥʘʣʦʛʦʤ ɻʥʈɻ ʘʮʝʪʘʪʦʤ ʣʝʡʧʨʦʣʠʜʘ ʚ ʪʝʯʝʥʠʝ 12-24 ʥʝʜʝʣʴ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʤʈʅʂ ʘʨʦʤʘʪʘʟʳ, ʙʝʣʢʘ ʠ ʬʫʥʢʮʠʠ ʚ ʬʠʙʨʦʠʜʥʦʡ 

ʪʢʘʥʠ [40]. ɸʥʘʣʦʛʠ GnRH ʤʦʛʫʪ ʪʘʢʞʝ ʠʥʛʠʙʠʨʦʚʘʪʴ ʧʨʦʜʫʢʮʠʶ ʤʝʩʪʥʳʭ ʬʘʢʪʦʨʦʚ 

ʨʦʩʪʘ, ʪʘʢʠʭ ʢʘʢ ʵʧʠʜʝʨʤʘʣʴʥʳʡ ʬʘʢʪʦʨ ʨʦʩʪʘ (EGF), ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʳʡ ʬʘʢʪʦʨ ʨʦʩʪʘ 

ʠ TGF-ɓ [41]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʙʣʝʤʘ ʤʠʦʤʳ ʤʘʪʢʠ ʟʘʩʪʘʚʣʷʝʪ ʤʝʜʠʮʠʥʩʢʫʶ ʥʘʫʢʫ ʠ ʧʨʘʢʪʠʢʫ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʚʳʷʚʣʝʥʠʠ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʟʚʝʥʴʝʚ ʧʘʪʦʛʝʥʝʟʘ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʀʟ-ʟʘ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʥʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʧʨʠʯʠʥʦʡ ʥʦʤʝʨ ʦʜʠʥ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ 

ʩʨʝʜʠ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʞʝʥʩʢʘʷ 

ʧʘʪʦʣʦʛʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʞʠʟʥʠ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʤʝʥʷʣʠʩʴ ʚʟʛʣʷʜʳ ʥʘ ʨʘʟʚʠʪʠʝ ʤʠʦʤʳ ʤʘʪʢʠ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʵʪʠʦʧʘʪʦʛʝʥʝʟʝ ʤʠʦʤʳ ʤʘʪʢʠ ʠʛʨʘʶʪ ʪʘʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʢʘʢ ʘʧʦʧʪʦʟ, ʢʣʝʪʦʯʥʘʷ ʧʨʦʣʠʬʝʨʘʮʠʷ, ʥʝʦʘʥʛʠʦʛʝʥʝʟ.  ɼʘʣʴʥʝʡʰʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʝ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʠʩʢ ʥʦʚʳʭ 

ʙʠʦʤʘʨʢʝʨʦʚ. 
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ɸʥʥʦʪʘʮʠʷ 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʣʠʪʝʣʴʥʳʝ ʠ ʠʥʪʝʥʩʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʵʥʜʦʤʝʪʨʠʦʟ ʦʩʪʘʸʪʩʷ 

ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʞʝʥʱʠʥ ʚ ʬʝʨʪʠʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʠ 

ʧʨʝʤʝʥʦʧʘʫʟʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʚʷʟʘʥʥʳʭ ʩ ʵʥʜʦʤʝʪʨʠʦʟʦʤ ʷʠʯʥʠʢʦʚʳʭ ʢʘʨʮʠʥʦʤ 

ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʘʪʠʧʠʯʥʦʤ ʵʥʜʦʤʝʪʨʠʦʟʝ ʷʠʯʥʠʢʦʚ.   ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʚʦʟʨʦʩʰʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʨʘʢʦʤ ʷʠʯʥʠʢʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʵʥʜʦʤʝʪʨʠʦʟʦʤ, ʟʥʘʥʠʷ ʦ 

ʬʘʢʪʦʨʘʭ ʨʠʩʢʘ ʠ ʤʝʭʘʥʠʟʤʘʭ ʨʘʟʚʠʪʠʷ ʚʩʝ ʝʱʸ ʥʝ ʧʦʣʥʦʩʪʴʶ ʠʟʫʯʝʥʳ. 

ʄʝʪʦʜ. ʂʨʘʪʢʠʡ ʦʙʟʦʨ, ʦʙʦʙʱʘʶʱʠʡ ʥʝʜʘʚʥʠʝ ʚʳʚʦʜʳ ʣʠʪʝʨʘʪʫʨʳ, 

ʠʟʚʣʝʯʸʥʥʳʭ ʠʟ ʙʘʟ ʜʘʥʥʳʭ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɿʜʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠ ʩʫʤʤʠʨʫʶʪʩʷ ʩʘʤʳʝ 

ʧʦʩʣʝʜʥʠʝ ʟʥʘʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʵʥʜʦʤʝʪʨʠʦʟʘ ʠ ʨʘʢʘ ʷʠʯʥʠʢʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ ʵʥʜʦʤʝʪʨʠʦʟʦʤ ʠʤʝʶʪ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʷʠʯʥʠʢʦʚ, ʫʙʝʜʠʪʝʣʴʥʳ. ʆʜʥʘʢʦ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ 

ʚʳʩʦʢ ʘʙʩʦʣʶʪʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʥʝ ʧʦʣʥʦʩʪʴʶ 

ʧʦʥʷʪʝʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʥʜʦʤʝʪʨʠʦʟ, ʈʘʢ ʷʠʯʥʠʢʦʚ, ʀʤʤʫʥʥʳʡ ʜʠʩʙʘʣʘʥʩ, 

ʅʝʦʘʥʛʠʦʛʝʥʝʟ, ɸʧʦʧʪʦʟ. 

 

Abstract 

Despite lengthy and intensive research, endometriosis remains one of the main causes 

of morbidity in women of fertile age and premenopausal women. Most endometriosis-related 

ovarian carcinomas occur in atypical ovarian endometriosis. However, despite the increased 

incidence of ovarian cancer in patients with endometriosis, knowledge about risk factors and 

mechanisms of development is still not fully understood. 

Methods. A brief overview summarizing recent findings from the literature extracted 

from databases. 

Results. Here, the latest knowledge regarding endometriosis and ovarian cancer is 

considered and summarized. 

Conclusion. The evidence that patients with endometriosis have a higher risk of 

developing ovarian cancer is strong. However, the question of how high the absolute risk of 

developing malignant transformation is not fully understood. 

Keywords: Endometriosis, Ovarian cancer, Immune imbalance, Neoangiogenesis, 

Apoptosis. 

 

ʕʥʜʦʤʝʪʨʠʦʟ ʷʚʣʷʝʪʩʷ ʭʨʦʥʠʯʝʩʢʠʤ, ʵʩʪʨʦʛʝʥ-ʟʘʚʠʩʠʤʳʤ, ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʥʘʣʠʯʠʝʤ ʵʥʜʦʤʝʪʨʠʦʠʜʥʦʡ ʪʢʘʥʠ, ʞʝʣʸʟ ʠ ʩʪʨʦʤʳ 

ʚʥʝ ʧʦʣʦʩʪʠ ʤʘʪʢʠ [1]. ʏʘʱʝ ʚʩʝʛʦ ʧʦʨʘʞʘʶʪʩʷ ʷʠʯʥʠʢʠ, ʤʘʪʦʯʥʳʝ ʪʨʫʙʳ ʠ ʪʘʟʦʚʘʷ 

ʙʨʶʰʠʥʘ. ʕʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʠʤʧʣʘʥʪʘʮʠʝʡ ʵʥʜʦʤʝʪʨʠʜʥʦ-ʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʠʭ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʠ ʤʠʛʨʘʮʠʝʡ. ʕʪʦ ʦʜʥʘ ʠʟ ʚʝʜʫʱʠʭ 

ʧʨʠʯʠʥ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʞʝʥʱʠʥ ʚ ʬʝʨʪʠʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʠ ʧʨʝʤʝʥʦʧʘʫʟʝ. ʉʣʦʞʥʳʡ 

ʧʘʪʦʛʝʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʸʪʩʷ ʟʘʛʘʜʢʦʡ, ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʩʧʦʨʦʚ ʠ 

ʦʙʩʫʞʜʝʥʠʡ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʧʨʦʚʝʜʸʥʥʳʝ ʩʣʦʞʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [2], ʢʦʪʦʨʳʝ ʥʘʯʘʣʠ 

ʧʦʯʪʠ 160 ʣʝʪ ʥʘʟʘʜ [3]. ʕʪʦ ʩʣʦʞʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʧʦʨʘʞʘʶʱʝʝ ʧʨʠʤʝʨʥʦ 

10% ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʠʤʝʝʪ ʚʘʞʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʥʘ 

ʞʠʟʥʴ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ. ʕʥʜʦʤʝʪʨʠʦʟ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʤʫ 
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ʧʨʝʨʳʚʘʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʙʝʩʧʣʦʜʠʶ ʚ 50% ʩʣʫʯʘʝʚ [4]. ɿʦʣʦʪʳʤ ʩʧʦʩʦʙʦʤ 

ʜʠʘʛʥʦʩʪʠʢʠ ʵʥʜʦʤʝʪʨʠʦʟʘ ʷʚʣʷʝʪʩʷ ʣʘʧʘʨʦʩʢʦʧʠʷ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ, ʭʦʪʷ ʫʣʴʪʨʘʟʚʫʢ ʪʘʢʞʝ ʩʧʦʩʦʙʝʥ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ 

ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʝ ʢʠʩʪʳ ʷʠʯʥʠʢʦʚ, ʪʘʢ ʠ ʛʣʫʙʦʢʠʡ ʠʥʬʠʣʴʪʨʠʨʫʶʱʠʡ ʵʥʜʦʤʝʪʨʠʦʟ [5]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʵʥʜʦʤʝʪʨʠʦʟʘ ʷʚʣʷʶʪʩʷ ʨʝʪʨʦʛʨʘʜʥʘʷ 

ʤʝʥʩʪʨʫʘʮʠʷ, ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, ʣʠʤʬʦʛʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, 

ʠʤʤʫʥʥʘʷ ʜʠʩʬʫʥʢʮʠʷ, ʤʝʪʘʧʣʘʟʠʷ ʠʣʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ [6,7]. ʇʦʤʠʤʦ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʟʜʦʨʦʚʴʷ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʞʝʥʱʠʥ, 

ʪʘʢʞʝ ʥʝʣʴʟʷ ʠʛʥʦʨʠʨʦʚʘʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʷʠʯʥʠʢʦʚ [8,9]. ʀʟʥʘʯʘʣʴʥʦ ʵʥʜʦʤʝʪʨʠʦʟ 

ʩʯʠʪʘʝʪʩʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʥʜʦʤʝʪʨʠʦʟ ʷʠʯʥʠʢʦʚ, 

ʦʜʥʘʢʦ ʟʘʙʦʣʝʚʘʥʠʝ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʤʘʣʠʛʥʠʟʘʮʠʠ.  

ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʧʦʷʚʠʣʦʩʴ ʚ 1925 ʛʦʜʫ, ʢʦʛʜʘ ʉʵʤʧʩʦʥ (Sampson) ʦʧʠʩʘʣ 

ʵʥʜʦʤʝʪʨʠʦʠʜʥʫʶ ʢʘʨʮʠʥʦʤʫ ʷʠʯʥʠʢʘ, ʚʦʟʥʠʰʫʶ ʠʟ ʵʥʜʦʤʝʪʨʠʦʠʜʥʦʡ ʪʢʘʥʠ [10]. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʠʜʝʷ ʙʳʣʘ ʧʦʜʜʝʨʞʘʥʘ ʚ 1953 ʛʦʜʫ, ʢʦʛʜʘ ʉʢʦʪʪ (Scott) ʦʧʠʩʘʣ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʵʥʜʦʤʝʪʨʠʦʟʝ ʠ ʫʢʘʟʘʣ, ʯʪʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʡ 

ʵʥʜʦʤʝʪʨʠʦʟ ʤʦʞʝʪ ʣʦʢʘʣʠʟʦʚʘʪʴʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʵʥʜʦʤʝʪʨʠʦʟ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʨʘʢʘ [11]. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʪʠʧʠʯʥʳʡ 

ʵʥʜʦʤʝʪʨʠʦʟ ʤʦʞʝʪ ʙʳʪʴ ʩʨʝʜʥʝʡ ʩʪʫʧʝʥʴʶ ʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʦʪ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʙʦʣʝʟʥʠ ʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʫʶ. ʇʦʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʥʜʦʤʝʪʨʠʦʟʘ, ʚʢʣʶʯʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʠʟʙʝʛʘʪʴ ʘʧʦʧʪʦʟʘ, ʥʘʨʫʰʘʪʴ ʨʝʛʫʣʷʮʠʶ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʥʝʦʘʥʛʠʦʛʝʥʝʟʫ, ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʤʝʪʘʩʪʘʟʳ ʠ ʚʣʠʷʪʴ ʥʘ ʤʠʢʨʦʩʨʝʜʫ, ʩʦʧʨʦʚʦʞʜʘʶʱʫʶ 

ʚʝʩʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ʇʘʮʠʝʥʪʳ ʩ ʵʥʜʦʤʝʪʨʠʦʟʦʤ ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʨʘʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʘʢʘ ʷʠʯʥʠʢʦʚ [12-15].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʝʜʣʦʞʝʥʳ ʜʚʘ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʚʷʟʠ 

ʤʝʞʜʫ ʨʘʢʦʤ ʷʠʯʥʠʢʦʚ ʠ ʵʥʜʦʤʝʪʨʠʦʟʦʤ: 

¶ ʦʙʘ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʫʱʝʩʪʚʫʶʪ ʠ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʦʙʱʠʭ ʬʘʢʪʦʨʦʚ 
ʨʠʩʢʘ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ;  

¶ ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʝ ʢʣʝʪʢʠ ʧʦʩʪʝʧʝʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʘʢʦʚʳʝ 
ʢʣʝʪʢʠ. 

ʋʯʠʪʳʚʘʷ ʚʦʟʨʘʩʪʘʶʱʝʝ ʚʥʠʤʘʥʠʝ ʚʦ ʚʩʝʤ ʤʠʨʝ ʢ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ [16], ʚ ʵʪʦʡ 

ʩʪʘʪʴʝ ʦʙʦʙʱʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʩʣʝʜʥʠʝ ʟʥʘʥʠʷ. 

ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʷʠʯʥʠʢʦʚ ʫ ʞʝʥʱʠʥ, ʧʦʨʘʞʸʥʥʳʭ ʵʥʜʦʤʝʪʨʠʦʟʦʤ 

ɻʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ ʘʪʠʧʠʯʥʳʡ ʵʥʜʦʤʝʪʨʠʦʟ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʝʨʝʭʦʜʥʳʡ 

ʪɻʘʧ ʤʝʞʜʫ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤ ʵʥʜʦʤʝʪʨʠʦʟʦʤ ʠ ʨʘʢʦʤ, ʙʝʨʝʪ ʥʘʯʘʣʦ ʠʟ 

ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [17]. ʕʪʘ ʛʠʧʦʪʝʟʘ ʙʳʣʘ ʣʠʰʴ ʥʝʙʦʣʴʰʠʤ ʰʘʛʦʤ ʢ 

ʧʨʝʜʧʦʣʦʞʝʥʠʶ ʦ ʪʦʤ, ʯʪʦ ʵʥʜʦʤʝʪʨʠʦʟ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʝʜʨʘʢʦʚʦʝ ʩʦʩʪʦʷʥʠʝ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʵʪʦ ʧʦʜʪʚʝʨʜʠʣʦʩʴ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʙʦʣʝʝ ʜʚʫʭ ʪʨʝʪʝʡ ʵʥʜʦʤʝʪʨʠʦʟ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ ʷʠʯʥʠʢʦʚ ʨʘʟʚʠʚʘʣʠʩʴ ʧʨʠ ʥʘʣʠʯʠʠ ʘʪʠʧʠʯʥʳʭ 

ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʭ ʢʣʝʪʦʢ ʚ ʷʠʯʥʠʢʘʭ [18].  

ɺʧʦʩʣʝʜʩʪʚʠʠ ʚʦ ʤʥʦʛʠʭ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ 

ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʵʥʜʦʤʝʪʨʠʦʟʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʢʦʤ ʷʠʯʥʠʢʦʚ ʠ ʥʘʦʙʦʨʦʪ (ʩʤ. 

ʥʠʞʝ). ʀʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʭʦʜʩʪʚ ʤʝʞʜʫ ʨʘʢʦʤ ʷʠʯʥʠʢʦʚ ʠ ʵʥʜʦʤʝʪʨʠʦʟʦʤ, 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ɹʝʩʧʣʦʜʠʝ ʠʣʠ ʧʦʟʜʥʷʷ 

ʤʝʥʦʧʘʫʟʘ ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʘʤʠ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ [19]. 

ɻʠʩʪʝʨʵʢʪʦʤʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʘʣʴʥʳʭ ʢʦʥʪʨʘʮʝʧʪʠʚʦʚ ʠ ʣʠʛʠʨʦʚʘʥʠʝ ʤʘʪʦʯʥʳʭ 

ʪʨʫʙ, ʥʘʧʨʦʪʠʚ, ʤʦʛʫʪ ʩʥʠʞʘʪʴ ʨʠʩʢ [20]. 

ʅʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʵʥʜʦʤʝʪʨʠʦʟ ʷʠʯʥʠʢʦʚ ʤʦʞʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴ ʯʘʩʪʦʪʫ ʤʘʣʠʛʥʠʟʘʮʠʠ ʷʠʯʥʠʢʦʚ. ɼʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʳʯʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʵʥʜʦʤʝʪʨʠʦʟ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʢʘʨʮʠʥʦʤʘ ʷʠʯʥʠʢʘ, ʢʦʪʦʨʘʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʚʝʪʣʦ-ʢʣʝʪʦʯʥʫʶ ʢʘʨʮʠʥʦʤʫ ʷʠʯʥʠʢʘ, ʵʥʜʦʤʝʪʨʠʦʠʜʥʫʶ ʢʘʨʮʠʥʦʤʫ ʠ 



ð 26 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʫʶʩʷ ʩʝʨʦʤʫʮʠʥʦʟʥʫʶ ʦʧʫʭʦʣʴ. ɺ ʮʝʣʦʤ, ʵʥʜʦʤʝʪʨʠʦʟ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʢʘʨʮʠʥʦʤʘ ʷʠʯʥʠʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʢʫ ʷʠʯʥʠʢʦʚ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʢʘʢ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʢʣʝʪʢʠ, ʪʘʢ ʠ ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʝ ʢʣʝʪʢʠ ʚ ʪʦʤ ʞʝ ʷʠʯʥʠʢʝ, ʨʘʢ ʚ ʦʜʥʦʤ 

ʷʠʯʥʠʢʝ ʠ ʵʥʜʦʤʝʪʨʠʦʟ ʚ ʜʨʫʛʦʤ, ʠʣʠ ʥʘʣʠʯʠʝ ʨʘʢʘ ʷʠʯʥʠʢʦʚ ʠ ʵʥʜʦʤʝʪʨʠʦʟʘ ʪʘʟʦʚʦʡ 

ʙʨʶʰʠʥʳ [21]. ʅʝʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʵʥʜʦʤʝʪʨʠʦʟ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʨʘʢ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʨʘʢʘ ʷʠʯʥʠʢʘ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʙʦʣʝʝ 

ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʧʘʮʠʝʥʪʦʚ, ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʤʘʨʢʝʨʘ CA-125 ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʩʚʝʪʣʳʭ ʢʣʝʪʦʢ ʚ ʧʨʝʧʘʨʘʪʝ [22]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʜʘʚʥʦ ʧʨʝʜʣʦʞʝʥʥʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʵʥʜʦʤʝʪʨʠʦʟ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʨʘʢʘ ʷʠʯʥʠʢʦʚ ʧʦ ʛʠʩʪʦʪʠʧʫ, 

ʫʯʠʪʳʚʘʶʱʘʷ ʚʳʩʦʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʘʢ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʯʸʪʢʦ ʨʘʟʣʠʯʘʪʴ ʨʘʢ ʷʠʯʥʠʢʘ ʠ ʵʥʜʦʤʝʪʨʠʦʟ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ 

ʨʘʢ [23].  

ʉʧʦʩʦʙʥʦʩʪʴ ʵʥʜʦʤʝʪʨʠʦʟʘ ʧʦʜʚʝʨʛʘʪʴʩʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʫʞʝ 

ʭʦʨʦʰʦ ʫʩʪʘʥʦʚʣʝʥʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʨʝʢʫʨʩʦʨʳ. ʅʘʠʙʦʣʝʝ ʷʚʥʳʤ ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʘʪʠʧʠʯʥʳʡ 

ʵʥʜʦʤʝʪʨʠʦʟ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʥʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤʠ, ʥʠ 

ʧʦʣʥʦʩʪʴʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ [17]. ʆʜʥʠ ʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʠ 

ʧʦʨʘʞʝʥʠʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ 50% ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʭ ʠ ʩʚʝʪʣʦʢʣʝʪʦʯʥʳʭ ʢʘʨʮʠʥʦʤʘʭ [24]. 

ʅʝʜʘʚʥʦ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʤʦʣʝʢʫʣʷʨʥʳʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʫʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʤʫʪʘʮʠʷʤʠ ARID1A, ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʦʪ ʵʥʜʦʤʝʪʨʠʦʟʘ ʢ ʘʪʠʧʠʯʥʦʤʫ 

ʵʥʜʦʤʝʪʨʠʦʟʫ ʠ ʢ ʧʦʩʣʝʜʫʶʱʝʤʫ ʵʥʜʦʤʝʪʨʠʦʟ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤʫ ʨʘʢʫ ʷʠʯʥʠʢʦʚ [25]. 

ʉʚʝʪʣʦʢʣʝʪʦʯʥʘʷ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʷʠʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʪʠʧʦʤ ʭʝʤʦʨʝʟʠʩʪʝʥʪʥʦʛʦ ʨʘʢʘ, 

ʯʘʩʪʦ ʩʚʷʟʘʥʥʦʛʦ ʩ ʵʥʜʦʤʝʪʨʠʦʟʦʤ [26]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʚʦʙʦʜʥʦʛʦ 

ʞʝʣʝʟʘ ʚ ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʭ ʢʠʩʪʘʭ, ʧʨʠʚʦʜʷ ʢ ʩʪʦʡʢʦʤʫ ʦʢʠʩʣʠʪʝʣʴʥʦʤʫ ʩʪʨʝʩʩʫ ʠ 

ʧʦʩʣʝʜʫʶʱʝʤʫ ʢʘʥʮʝʨʦʛʝʥʝʟʫ. ʄʝʭʘʥʠʟʤʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1. ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣʴʥʳʡ ʧʫʪʴ Met ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʩʚʝʪʣʦʢʣʝʪʦʯʥʦʡ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ [27]. 

 

 
ʈʠʩ. 1. ʈʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʵʥʜʦʤʝʪʨʠʦʟʘ (ʧʦ ɻʨʘʥʜʠ ʠ ʜʨ.) 

 

ʇʝʨʚʦʝ ʢʨʫʧʥʦʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚʢʣʶʯʘʚʰʝʝ ʙʦʣʝʝ 20 000 

ʞʝʥʱʠʥʳ ʩ ʵʥʜʦʤʝʪʨʠʦʟʦʤ, ʦʧʨʝʜʝʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʢʘ 
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ʷʠʯʥʠʢʦʚ [28]. ʇʦʩʣʝʜʫʶʱʠʝ ʢʨʫʧʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʨʘʢʘ ʷʠʯʥʠʢʦʚ ʫ 

5ï10% ʧʘʮʠʝʥʪʦʚ ʩ ʵʥʜʦʤʝʪʨʠʦʟʦʤ, ʥʦ ʮʠʬʨʳ ʠʥʦʛʜʘ ʚʘʨʴʠʨʫʶʪʩʷ, ʠ ʥʝʢʦʪʦʨʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʵʥʜʦʤʝʪʨʠʦʟʝ ʚ 1,2ï1,8 ʨʘʟʘ ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʨʘʢʘ ʷʠʯʥʠʢʦʚ [29]. ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʠʩʢ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,2 ʜʦ 2,5% 

[30,31]. ʊʝ ʞʝ ʜʘʥʥʳʝ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʧʨʠ ʘʥʘʣʠʟʝ ʪʘʡʚʘʥʴʩʢʠʭ ʞʝʥʱʠʥ [32]. 

ʐʚʝʜʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʠʟʫʯʠʚʰʝʝ ʙʦʣʝʝ 64 000 ʞʝʥʱʠʥ, ʦʙʥʘʨʫʞʠʣʦ, ʯʪʦ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʵʥʜʦʤʝʪʨʠʦʟʦʤ ʠʤʝʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʥʝʢʦʪʦʨʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ (ʷʠʯʥʠʢʦʚ, ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʭʦʜʞʢʠʥʩʢʦʡ ʣʠʤʬʦʤʳ ʠ 

ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ), ʠ ʵʪʦʪ ʨʠʩʢ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʤʘʥʠʬʝʩʪʘʮʠʠ ʚ ʤʦʣʦʜʦʤ 

ʚʦʟʨʘʩʪʝ ʠʣʠ ʜʣʠʪʝʣʴʥʦʤ ʪʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ [33]. ʀʩʩʣʝʜʦʚʘʥʠʝ 45 000 ʜʘʪʩʢʠʭ 

ʞʝʥʱʠʥ ʧʦʜʪʚʝʨʜʠʣʦ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʷʠʯʥʠʢʦʚ, ʥʦ ʠ 

ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʵʥʜʦʤʝʪʨʠʷ ʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ [34]. ɹʦʣʝʝ ʪʦʛʦ, ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʫʚʝʣʠʯʠʣʩʷ ʚ 13 ʨʘʟ ʫ ʞʝʥʱʠʥ ʩ ʚʥʫʪʨʝʥʥʠʤ 

ʵʥʜʦʤʝʪʨʠʦʟʦʤ [35].  

ʄʝʪʘʘʥʘʣʠʟ ʧʦʯʪʠ 500 000 ʞʝʥʱʠʥ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ 

ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʪʠ ʦʧʫʭʦʣʠ ʙʳʣʠ ʚ ʦʩʥʦʚʥʦʤ ʤʝʜʣʝʥʥʦ ʨʘʩʪʫʱʠʤʠ, ʤʘʣʦ 

ʠʥʚʘʟʠʚʥʳʤʠ, ʚʳʩʦʢʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ [29]. ɺ ʦʙʟʦʨʝ ʣʠʪʝʨʘʪʫʨʳ, 

ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ, ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʵʪʠ ʜʘʥʥʳʝ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʵʩʪʨʦʛʝʥʦʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ ʢʠʩʪ ʠ / ʠʣʠ ʢ ʤʫʪʘʮʠʠ ʚ 

ʛʝʥʝ ARID1A (ʯʣʝʥ ʩʝʤʝʡʩʪʚʦ SWI / SNF) ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ ʩʥʠʞʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ 

BAF250a [36].  

ʇʦʩʢʦʣʴʢʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʧʘʮʠʝʥʪʦʚ 

ʪʦʣʴʢʦ ʠʟ ʦʜʥʦʡ ʩʪʨʘʥʳ, ʚʦʟʤʦʞʥʦ, ʯʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʵʥʜʦʤʝʪʨʠʦʟʦʤ ʠ ʨʘʢʦʤ ʷʠʯʥʠʢʦʚ 

ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʧʠʪʘʥʠʷ ʠʣʠ ʫʩʣʦʚʠʡ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʜʚʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʮʝʥʘʨʠʷ, ʚʝʜʫʱʠʭ ʢ ʵʥʜʦʤʝʪʨʠʦʟ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤʫ ʨʘʢʫ ʷʠʯʥʠʢʦʚ [37]. ʇʝʨʚʳʡ ʩʮʝʥʘʨʠʡ ʚʢʣʶʯʘʝʪ ʚʥʝʢʣʝʪʦʯʥʳʡ 

ʛʝʤʦʛʣʦʙʠʥ, ʞʝʣʝʟʦ ʠ ʛʝʤ (ʠʟ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʢʨʦʚʦʠʟʣʠʷʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ 

ʵʥʜʦʤʝʪʨʠʦʟʝ), ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʢʣʝʪʦʯʥʦʝ ʦʢʠʩʣʠʪʝʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʧʫʪʝʤ 

ʫʚʝʣʠʯʝʥʠʷ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ɼʅʂ ʠ 

ʤʫʪʘʮʠʷʤʠ. ɺʪʦʨʦʡ ʩʮʝʥʘʨʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʦʷʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʦʧʫʭʦʣʝʚʦʡ ʩʨʝʜʳ. ʆʙʘ ʚʘʨʠʘʥʪʘ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʪʝʦʨʠʶ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ [38].  

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʝʱʸ ʥʝʩʢʦʣʴʢʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʩʚʷʟʳʚʘʶʱʠʭ 

ʵʥʜʦʤʝʪʨʠʦʟ ʠ ʨʘʢ ʷʠʯʥʠʢʦʚ, ʚ ʠʭ ʯʠʩʣʝ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʫʪʘʮʠʡ ʠ ʛʠʧʝʨʵʩʪʨʦʛʝʥʠʷ. ɹʘʣʘʥʩ 

ʦʢʠʩʣʠʪʝʣʝʡ ʠ ʵʥʜʦʛʝʥʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʤʦʞʝʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ (ʦʪʜʝʣʴʥʳʝ ʰʘʛʠ ʩʫʤʤʠʨʦʚʘʥʳ ʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 

2). ɸʪʠʧʠʯʥʳʡ ʵʥʜʦʤʝʪʨʠʦʟ ʦʩʦʙʝʥʥʦ ʦʧʘʩʝʥ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʢʦʪʦʨʳʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʢʘʢ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ, ʩʚʷʟʳʚʘʶʱʠʡ ʢʣʘʩʩʠʯʝʩʢʠʡ 

ʵʥʜʦʤʝʪʨʠʦʟ ʠ ʩʚʝʪʣʦʢʣʝʪʦʯʥʫʶ ʘʜʝʥʦʢʘʨʮʠʥʦʤʫ [39]. ʇʘʮʠʝʥʪʳ, ʧʨʦʰʝʜʰʠʝ ʣʝʯʝʥʠʝ 

ʧʦ ʧʦʚʦʜʫ ʨʘʢʘ ʷʠʯʥʠʢʦʚ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 10% ʩʣʫʯʘʝʚ ʠʤʝʣʠ ʩʦʩʫʱʝʩʪʚʫʶʱʠʡ 

ʵʥʜʦʤʝʪʨʠʦʟ ʷʠʯʥʠʢʦʚ. ʕʪʦ ʯʠʩʣʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 37% ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ 

ʩʚʝʪʣʦʢʣʝʪʦʯʥʳʤ ʨʘʢʦʤ ʷʠʯʥʠʢʦʚ [40]. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʥʘʨʫʰʝʥʥʳʭ ʬʫʥʢʮʠʡ ʧʦʯʪʠ ʚʩʝʭ ʪʠʧʦʚ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ ʫ ʞʝʥʱʠʥ ʩ ʵʥʜʦʤʝʪʨʠʦʟʦʤ: 

ʩʥʠʞʝʥʠʝ ʨʝʘʢʪʠʚʥʦʩʪʠ ʊ-ʢʣʝʪʦʢ ʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ NK-ʢʣʝʪʦʢ [41]; ʧʦʣʠʛʦʥʘʣʴʥʘʷ 

ʘʢʪʠʚʘʮʠʷ ɺ-ʢʣʝʪʦʢ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʘʥʪʠʪʝʣ [42]; ʫʚʝʣʠʯʝʥʥʦʝ ʯʠʩʣʦ ʠ 

ʘʢʪʠʚʘʮʠʷ ʧʝʨʠʪʦʥʝʘʣʴʥʳʭ ʤʘʢʨʦʬʘʛʦʚ [43]; ʠʟʤʝʥʝʥʠʝ ʧʫʪʝʡ ʘʧʦʧʪʦʟʘ [44,45,46]; 
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ʠʟʤʝʥʝʥʠʷ ʚ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦʨʘʭ [47] (ʨʠʩ. 3). ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʷʠʯʥʠʢʦʚ ʦʪ ʵʥʜʦʤʝʪʨʠʦʠʜʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 4. 

ʉ ʢʣʠʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʢ ʷʠʯʥʠʢʦʚ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʜʘʞʝ ʧʦʩʣʝ 

ʫʜʘʣʝʥʠʷ ʦʯʘʛʦʚ ʵʥʜʦʤʝʪʨʠʦʟʘ, ʘ ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʠʟ 

ʨʝʮʠʜʠʚʠʨʫʶʱʠʭ ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʭ ʢʠʩʪ [48]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʝʢʫʱʠʝ ʜʘʥʥʳʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʞʜʝ ʯʝʤ ʚʳʥʦʩʠʪʴ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʚʳʚʦʜʳ. 

 

 

 

 
ʈʠʩ. 2. ɿʣʦʢʘʯʝʩʪʚʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʵʥʜʦʤʝʪʨʠʦʟʘ: ʦʪʣʘʞʝʥʥʳʡ ʙʘʣʘʥʩ ʤʝʞʜʫ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʦʢʠʩʣʠʪʝʣʝʡ ʠ ʥʘʣʠʯʠʝʤ ʵʥʜʦʛʝʥʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ɺʥʝʢʣʝʪʦʯʥʳʡ ʛʝʤʦʛʣʦʙʠʥ, ʛʝʤ ʠ ʞʝʣʝʟʦ, ʤʘʩʩʦʚʦ 

ʚʳʜʝʣʷʶʱʠʝʩʷ ʚ ʬʣʶʠʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʵʥʜʦʤʝʪʨʠʦʠʜʥʦʡ ʢʠʩʪʳ ʚʦ ʚʨʝʤʷ ʤʝʥʩʪʨʫʘʮʠʠ, ʩʢʣʦʥʥʳ ʢ 

ʘʫʪʦʦʢʠʩʣʝʥʠʶ ʠ ʤʦʛʫʪ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ oxyHb ʚ metHb. ɸʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ 

(O2
-) ʥʝʧʨʝʨʳʚʥʦ ʛʝʥʝʨʠʨʫʶʪʩʷ ʧʨʠ ʘʫʪʦʦʢʠʩʣʝʥʠʠ ʛʝʤʦʛʣʦʙʠʥʘ. ʇʨʦʠʟʚʦʜʥʳʝ ʞʝʣʝʟʘ ʪʘʢʞʝ 

ʩʪʠʤʫʣʠʨʫʶʪ ʨʝʘʢʮʠʶ ʌʝʥʪʦʥʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʦʙʨʘʟʦʚʘʥʠʶ ɸʌʂ (ǒOH) ʚ ʵʥʜʦʤʝʪʨʠʦʜʥʦʡ ʢʠʩʪʝ. ʂʨʦʤʝ 

ʪʦʛʦ, ʛʝʤʦʛʣʦʙʠʥ ʠ ʛʝʤ ʘʢʪʠʚʠʨʫʶʪ ʵʢʩʧʨʝʩʩʠʶ ʨʘʟʣʠʯʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʛʝʥʦʚ. ɻʝʤ ʩʪʠʤʫʣʠʨʫʝʪ 

ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʘ HO1 ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʩʚʷʟʳʚʘʥʠʷ ʩ Bach1 ʠʣʠ ʠʥʜʫʢʮʠʠ ʛʝʥʘ NRF2. 

ɸʥʪʠʦʢʩʠʜʘʥʪ ʩʯʠʪʘʝʪʩʷ ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ. ʀʟʙʳʪʦʢ ɸʌʂ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʢʣʝʪʦʢ. 

ɸʥʪʠʦʢʩʠʜʘʥʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʛʠʙʝʣʠ ʢʣʝʪʦʢ, ʫʜʘʣʷʷ ɸʌʂ (ʆ2
-ʠ ǒOH), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʣʝʪʦʢ ʠ ʟʘʪʝʤ ʢʘʥʮʝʨʦʛʝʥʝʟ (ʧʦ ʀʚʘʙʫʯʠ ʠ ʩʦʘʚʪ.) 
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ʈʠʩ. 3. ʀʤʤʫʥʥʳʝ ʢʣʝʪʢʠ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʥʜʦʤʝʪʨʠʦʟʘ ʚ ʨʘʢ. (ʇʦ ʈʠʯʯʠʦ ʠ ʜʨ.) 

 

 
ʈʠʩ. 4. ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʭ ʧʦʨʘʞʝʥʠʡ ʚ ʨʘʢ ʷʠʯʥʠʢʦʚ 

(ʧʦ ɼʦʫʩʦʥʫ ʠ ʜʨ.) 

 

ɹʠʦʤʘʨʢʝʨʳ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ 

ʈʘʟʨʘʙʦʪʢʘ ʥʘʜʸʞʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʧʨʠ ʨʘʥʥʝʤ ʚʳʷʚʣʝʥʠʠ ʵʥʜʦʤʝʪʨʠʦʟ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʨʘʢʘ ʷʠʯʥʠʢʦʚ. ʆʜʥʦ ʠʟ 

ʥʝʜʘʚʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʚʦʟʤʦʞʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ Smac (ʚʪʦʨʦʡ ʘʢʪʠʚʘʪʦʨ ʢʘʩʧʘʟ, 

ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʤʠʪʦʭʦʥʜʨʠʡ),  HE4 ʠ CA-125 ʧʨʠ ʵʥʜʦʤʝʪʨʠʦʟ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʨʘʢʝ 

ʷʠʯʥʠʢʘ. ʋʨʦʚʥʠ Smac ʚ ʩʳʚʦʨʦʪʢʝ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ, 



ð 30 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʩʪʨʘʜʘʶʱʠʭ ʨʘʢʦʤ, ʘ ʵʢʩʧʨʝʩʩʠʷ ʜʚʫʭ ʜʨʫʛʠʭ ʚʳʷʚʣʷʝʤʳʭ ʤʘʨʢʝʨʦʚ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚrh ʝʥʘ [48]. ʇʦʢʘʟʘʪʝʣʠ ʘʥʘʣʠʟʦʚ ʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦ ʠ 

ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʧʦʵʪʦʤʫ ʢʦʤʙʠʥʘʮʠʠ ʵʪʠʭ ʤʘʨʢʝʨʦʚ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʨʘʥʥʶʶ ʜʠʘʛʥʦʩʪʠʢʫ ʨʘʢʘ ʷʠʯʥʠʢʦʚ, ʚʳʟʚʘʥʥʦʛʦ ʵʥʜʦʤʝʪʨʠʦʟʦʤ. ʉ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʦʟʠʮʠʠ, ʚʥʦʚʴ ʚʦʟʥʠʢʰʠʝ ʩʠʤʧʪʦʤʳ ʠʣʠ ʠʭ ʫʩʫʛʫʙʣʝʥʠʝ, ʪʘʢʠʭ ʢʘʢ ʜʠʩʧʘʨʝʫʥʠʷ ʠʣʠ 

ʜʠʩʤʝʥʦʨʝʷ, ʦʙʨʘʱʘʶʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʨʘʢʘ 

ʷʠʯʥʠʢʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʣʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʷʠʯʥʠʢʝ ʠ ʧʦʚʳʰʝʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʘʨʢʝʨʘ HE4 [49]. 

ʇʦʩʣʝʜʥʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʨʫʰʝʥʠʝ ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ 

ʤʠʢʨʦʈʅʂ (miRNA) ʤʦʞʝʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʵʥʜʦʤʝʪʨʠʦʟʘ [50]. 

ʂʦʤʧʣʝʢʩʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ miRNA ʧʨʠ ʨʘʢʝ ʷʠʯʥʠʢʦʚ ʠ ʩʚʷʟʘʥʥʦʤ ʩ ʥʠʤ 

ʵʥʜʦʤʝʪʨʠʦʟʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʢʩʧʨʝʩʩʠʷ miRNA ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʘ [51]. 

ɸʚʪʦʨʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʦʣʦʞʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ 

ʤʠʢʨʦʈʅʂ ʚ ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠʣʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘ, ʥʦ ʚ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʮʝʣʠ ʠ ʩʧʦʩʦʙʝ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʜʦʩʪʫʧʥʘ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʪʝʨʘʧʠʠ ʵʥʜʦʤʝʪʨʠʦʟʘ 

ʦʛʨʘʥʠʯʝʥʥʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʰʝʫʧʦʤʷʥʫʪʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʦʧʨʝʜʝʣʠʣʦ, ʧʦʯʝʤʫ 

ʵʢʩʧʨʝʩʩʠʷ miRNA ʨʘʟʣʠʯʥʘ, ʧʦʯʝʤʫ ʵʪʦ ʘʢʪʫʘʣʴʥʦ, ʠ ʤʦʛʫʪ ʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʩʧʨʝʩʩʠʠ 

miRNA ʧʨʠ ʵʥʜʦʤʝʪʨʠʦʟʝ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʚʠʪʠʶ ʨʘʢʘ ʷʠʯʥʠʢʦʚ. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʠʢʨʦʈʅʂ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʙʠʦʤʘʨʢʝʨʳ ʧʣʘʟʤʳ. ʕʢʩʧʝʨʠʤʝʥʪ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʙʨʘʪʥʦʡ 

ʪʨʘʥʩʢʨʠʧʪʘʟʳ ʤʝʪʦʜʦʤ ʇʎʈ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣ 23 ʦʪʜʝʣʴʥʳʭ ʤʠʢʨʦʈʅʂ ʩ ʨʘʟʣʠʯʥʦʡ 

ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʵʢʩʧʨʝʩʩʠʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʵʥʜʦʤʝʪʨʠʦʟ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ 

ʨʘʢʦʤ ʷʠʯʥʠʢʦʚ ʠʣʠ ʢʣʘʩʩʠʯʝʩʢʠʤ ʵʥʜʦʤʝʪʨʠʦʟʦʤ [52]. ʇʦʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʜʠʣʠ ʠʟʤʝʥʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʵʪʠʭ ʤʈʅʂ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʙʠʦʤʘʨʢʝʨʘʤʠ, ʧʦʣʝʟʥʳʤʠ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ɽʱʝ ʦʜʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ, ʢ ʩʦʞʘʣʝʥʠʶ, ʙʳʣʦ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ  ʠʟʫʯʝʥʠʷ, 

ʦʙʥʘʨʫʞʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʵʢʩʧʨʝʩʩʠʠ ʤʈʅʂ ʜʣʷ ʧʨʦʛʝʩʪʝʨʦʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ (ʩʥʠʞʝʥʠʝ) 

ʠ TGF-ɓ1, COX-2, VEGF, ER-1a ʠ ʘʥʜʨʦʛʝʥʥʳʭ ʨʝʮʝʧʪʦʨʦʚ (ʧʦʚʳʰʝʥʠʝ) [53]. 

ʅʘʣʠʯʠʝ ʤʫʪʘʮʠʡ ʯʘʩʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʨʘʢʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʫʪʘʮʠʠ, ʩʦʚʤʝʩʪʥʦ ʩ ʧʦʜʭʦʜʷʱʝʡ ʤʠʢʨʦʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʦʯʘʛʘʭ ʵʥʜʦʤʝʪʨʠʦʟʘ [54]. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ 

ʚʩʝʛʦ ʛʝʥʦʤʘ ʧʨʠʚʝʣʦ ʢ ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ ʤʫʪʘʮʠʡ, ʥʦ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʩʦʤʘʪʠʯʝʩʢʠʝ 

ʤʫʪʘʮʠʠ ʙʳʣʠ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʳ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʛʝʥʦʚ. ɻʝʥʳ ʠ ʩʠʛʥʘʣʴʥʳʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʫʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʥʜʦʤʝʪʨʠʦʟ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʨʘʢʦʤ ʷʠʯʥʠʢʘ, 

ʚʢʣʶʯʘʶʪ PTEN, CTNNB1, PIK3CA, Src, KRAS, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʤʠʢʨʦʩʘʪʝʣʣʠʪʦʚ ʠ 

ARID1A [55], ʢʦʪʦʨʳʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʝʮʠʜʠʚʝ 

ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʨʘʢʘ ʷʠʯʥʠʢʦʚ [56]. ɻʝʥ TP53 ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ 

ʦʧʫʭʦʣʝʚʳʭ ʩʫʧʨʝʩʩʦʨʦʚ, ʠ ʤʫʪʘʮʠʠ ʚ TP53 ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʧʣʦʪʴ ʜʦ 50% ʩʣʫʯʘʝʚ ʨʘʢʘ 

ʷʠʯʥʠʢʦʚ [57]. ɸʥʘʣʦʛʠʯʥʦ, ʤʫʪʘʮʠʠ ʚ ʢʘʪʝʥʠʥʝ ʙʝʪʘ 1 (CTNNB1) ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 

60% ʩʣʫʯʘʝʚ ʵʥʜʦʤʝʪʨʠʦʠʜʥʦʛʦ ʨʘʢʘ ʷʠʯʥʠʢʦʚ [58]. ʇʦʪʝʨʷ ʵʢʩʧʨʝʩʩʠʠ ARID1A 

ʦʙʳʯʥʦ ʩʦʩʫʱʝʩʪʚʫʝʪ ʩ ʘʢʪʠʚʘʮʠʝʡ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʫʪʠ PI3K-Akt ʠʣʠ ʩ 

ʘʤʧʣʠʬʠʢʘʮʠʝʡ XNF217, ʧʨʝʜʧʦʣʘʛʘʷ ʨʘʥʥʠʡ ʜʝʙʶʪ ʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʵʥʜʦʤʝʪʨʠʦʠʜʥʦʡ ʪʢʘʥʠ ʚ ʩʚʝʪʣʦʢʣʝʪʦʯʥʫʶ ʢʘʨʮʠʥʦʤʫ [59].  

ʅʝʜʘʚʥʝʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʬʦʢʫʩʠʨʦʚʘʣʦ ʩʚʦʡ ʚʟʛʣʷʜ ʥʘ 

ʚʦʟʤʦʞʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʝʪʠʣʠʨʦʚʘʥʠʝʤ ʧʨʦʤʦʪʦʨʘ ʛʝʥʘ RASSF2A ʠ ʨʘʟʚʠʪʠʝʤ 

ʵʥʜʦʤʝʪʨʠʦʟ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʨʘʢʘ ʷʠʯʥʠʢʦʚ [60]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ  40 

ʞʝʥʱʠʥ ʠ ʧʦʢʘʟʘʣʦ ʙʦʣʝʝ ʥʠʟʢʫʶ ʵʢʩʧʨʝʩʩʠʶ ʚ ʛʨʫʧʧʝ ʩ ʵʥʜʦʤʝʪʨʠʦʠʜʥʦʡ 

ʩʚʝʪʣʦʢʣʝʪʦʯʥʦʡ ʢʘʨʮʠʥʦʤʦʡ ʚ ʩʪʘʜʠʠ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ʛʝʥʘ, ʩ ʫʯʸʪʦʤ ʢʣʠʥʠʯʝʩʢʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʡ ʛʝʥ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʠʥʜʠʢʘʪʦʨʦʤ ʨʘʥʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʨʘʢʘ. 
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ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʷ ʠ ʩʨʘʚʥʠʚʘʣʠʩʴ 

ʨʘʟʣʠʯʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʥʜʦʤʝʪʨʠʦʟ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʩʚʝʪʣʦʢʣʝʪʦʯʥʦʤ 

ʨʘʢʝ ʷʠʯʥʠʢʘ [61]. ɸʚʪʦʨʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ PTEN ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥ ʢʘʢ ʧʨʠ 

ʵʥʜʦʤʝʪʨʠʦʟʝ, ʪʘʢ ʠ ʧʨʠ ʠʥʚʘʟʠʚʥʦʡ ʦʧʫʭʦʣʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʝʮʝʧʪʦʨ ʵʩʪʨʦʛʝʥʘ ʥʝ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʚ ʵʥʜʦʤʝʪʨʠʦʟ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩʚʝʪʣʦʢʣʝʪʦʯʥʦʡ ʢʘʨʮʠʥʦʤʝ ʷʠʯʥʠʢʘ. 

ʊʘʢʠʝ ʛʝʥʳ, ʢʘʢ ZRCC5, PTCH2, EF1A2 ʠ PP1R14B ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʨʦʚʘʥʳ ʚ ʵʥʜʦʤʝʪʨʠʦʟ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʩʚʝʪʣʦʢʣʝʪʦʯʥʦʤ ʨʘʢʝ ʷʠʯʥʠʢʘ. 

ʇʨʠ ʩʝʨʦʟʥʦʤ ʨʘʢʝ ʷʠʯʥʠʢʦʚ ʥʘʙʣʶʜʘʣʠ ʧʦʪʝʨʶ ʵʢʩʧʨʝʩʩʠʠ ʤʘʨʢʝʨʘ WT1. ɸʚʪʦʨʳ 

ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʦʪʝʨʷ ʵʢʩʧʨʝʩʩʠʠ PTEN ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʦʝ ʨʘʥʥʝʝ 

ʩʦʙʳʪʠʝ ʚ ʨʘʟʚʠʪʠʠ ʵʥʜʦʤʝʪʨʠʦʟʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʪʝʨʷ ʵʥʜʦʢʨʠʥʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʠ 

ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʧʦʣʠʢʦʤʙ-ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʦʣʴ ʚ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʘʚʥʠʚʘʣʠ ʩʦʤʘʪʠʯʝʩʢʠʝ ʨʘʢʦʚʦ-

ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʤʫʪʘʮʠʠ ʚ ʦʯʘʛʘʭ ʵʥʜʦʤʝʪʨʠʦʟʘ ʠ ʦʙʥʘʨʫʞʠʣʠ ʤʫʪʘʮʠʠ PTEN ʚ 53% 

ʩʣʫʯʘʷʭ. PTEN ï ʵʪʦ ʛʝʥ, ʩʫʧʨʝʩʩʠʨʫʶʱʠʡ ʦʧʫʭʦʣʴ, ʠʤʝʶʱʠʡ ʯʝʪʢʫʶ ʘʩʩʦʮʠʘʮʠʶ ʩ 

ʨʘʢʦʤ ʷʠʯʥʠʢʦʚ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʥʘʜʣʝʞʘʱʝʝʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʧʫʪʠ 

PI3K. ʕʪʦʪ ʧʫʪʴ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ  ʧʝʨʝʭʦʜʝ ʦʪ ʵʥʜʦʤʝʪʨʠʦʟʘ ʢ ʨʘʢʫ 

ʷʠʯʥʠʢʦʚ [62,63]. 

ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ TP53 ʠʣʠ PIK3CA, ʘ 

ʤʫʪʘʮʠʷ KRAS ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚ ʛʣʫʙʦʢʠʭ ʠʥʬʠʣʴʪʨʠʨʫʶʱʠʭ ʧʦʨʘʞʝʥʠʷʭ 

ʵʥʜʦʤʝʪʨʠʦʟʘ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʨʝʜʢʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʠʮʠ, 

ʜʝʣʘʷ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʨʘʢʦʚʳʤʠ ʤʫʪʘʮʠʷʤʠ ʠ ʨʘʟʚʠʪʠʝʤ ʵʥʜʦʤʧʝʪʨʠʦʟ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʨʘʢʘ ʥʝʷʩʥʦʡ [64]. 

ʉʪʘʮʠʦʥʘʨʥʳʡ ʘʥʘʣʠʟ ʩʣʫʯʘʡ-ʢʦʥʪʨʦʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʣ 12 ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʣʠʤʦʨʬʠʟʤʦʚ, ʛʝʥʦʪʠʧʠʨʦʚʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ TaqMan Open Array, ʢʦʪʦʨʳʡ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʫʯʘʩʪʦʢ rs11651755 ʚ ʛʝʥʝ HNF1B ʤʦʞʝʪ ʢʘʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ ʙʳʪʴ 

ʚʦʚʣʝʯʝʥʥʳʤ ʚ ʧʘʪʦʛʝʥʝʟ ʧʨʝʚʨʘʱʝʥʠʷ ʵʥʜʦʤʝʪʨʠʦʟʘ ʚ ʨʘʢ [65].  

ʉʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ 

ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʭ ʧʦʨʘʞʝʥʠʡ ʜʦ ʢʦʥʮʘ ʥʝ 

ʨʘʩʩʝʢʨʝʯʝʥʳ, ʠ ʥʠ ʦʜʥʘ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʦʨʠʡ ʦ ʧʨʠʯʠʥʘʭ ʨʘʟʚʠʪʠʷ ʵʥʜʦʤʝʪʨʠʦʟʘ 

ʧʦʣʥʦʩʪʴʶ ʠʭ ʥʝ ʦʙʲʷʩʥʷʝʪ. ʂʦʛʜʘ ʢʦʥʢʨʝʪʥʘʷ ʛʠʧʦʪʝʟʘ ʥʝ ʨʘʩʢʨʳʚʘʝʪ ʚʩʝ ʢʘʨʪʳ, 

ʦʯʝʚʠʜʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʭʘʥʠʟʤʳ. ʅʝʢʦʪʦʨʳʝ ʧʦʩʣʝʜʥʠʝ 

ʧʨʝʜʣʦʞʝʥʠʷ ʚʳʜʚʠʛʘʶʪ ʢʦʥʮʝʧʮʠʶ ʪʦʛʦ, ʯʪʦ ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʝ ʧʦʨʘʞʝʥʠʷ ʙʝʨʫʪ 

ʥʘʯʘʣʦ ʦʪ ʵʢʪʦʧʠʯʝʩʢʠʭ ʵʥʜʦʤʝʪʠʨʠʦʠʜʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ 

[64,65,66]. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʥʝʪʠʧʠʯʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʭ ʢʣʝʪʦʢ [67]. ɺʦʧʨʝʢʠ ʪʨʘʜʠʮʠʦʥʥʳʤ ʪʝʦʨʠʷʤ, ʨʘʟʚʠʪʠʝ ʵʥʜʦʤʝʪʨʠʦʟʘ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʠʤʝʥʥʦ ʩʪʚʦʣʦʚʳʤʠ ʢʣʝʪʢʘʤʠ, ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘʭʦʜʠʪʴʩʷ 

ʧʦʜ ʠʭ ʩʠʣʴʥʳʤ ʚʣʠʷʥʠʝʤ [67]. ɽʩʣʠ ʵʪʘ ʛʠʧʦʪʝʟʘ ʚʝʨʥʘ, ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʝ ʧʦʨʘʞʝʥʠʷ 

ʤʦʛʫʪ ʭʦʪʷ ʙʳ ʯʘʩʪʠʯʥʦ ʠʤʝʪʴ ʢʣʦʥʘʣʴʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ [68]. ʕʪʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʛʝʥʳ HOX ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ 

ʚ ʵʫʪʦʧʠʯʝʩʢʦʤ ʵʥʜʦʤʝʪʨʠʠ, ʪʘʢ ʠ ʧʨʠ ʨʘʢʝ ʷʠʯʥʠʢʦʚ [69]. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʣʴʟʷ ʫʧʫʩʢʘʪʴ 

ʠʟ ʚʠʜʫ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʤʦʞʝʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʨʘʢʘ ʷʠʯʥʠʢʦʚ [70]. ʆʜʥʘʢʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʜʘʣʝʢʠ ʦʪ 

ʧʨʷʤʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʧʦʵʪʦʤʫ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʦ 

ʚʦʟʤʦʞʥʦʡ ʨʦʣʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʠ ʧʨʠʟʳʚʳ ʢ ʠʭ ʧʨʷʤʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʚ ʢʘʯʝʩʪʚʝ 

ʪʘʨʛʝʪʥʦʡ ʪʝʨʘʧʠʠ ʧʦʢʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳ [71]. 

ɺʳʚʦʜʳ 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ ʵʥʜʦʤʝʪʨʠʦʟʦʤ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʷʠʯʥʠʢʦʚ, ʷʚʣʷʶʪʩʷ ʫʙʝʜʠʪʝʣʴʥʳʤʠ. ʕʥʜʦʤʝʪʨʠʦʟ ʫ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ, 

ʢʦʪʦʨʳʡ ʧʝʨʩʠʩʪʠʨʫʝʪ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʩʪʘʨʰʠʡ ʚʦʟʨʘʩʪ, ʩʦʟʜʘʸʪ ʰʠʨʦʢʦʝ ʦʢʥʦ ʜʣʷ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʆʜʥʘʢʦ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʚʳʩʦʢ ʘʙʩʦʣʶʪʥʳʡ 
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ʨʠʩʢ, ʧʦʢʘ ʜʦ ʢʦʥʮʘ ʥʝ ʧʦʥʷʪʝʥ. ʊʘʢʞʝ ʦʩʪʘʸʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʵʪʘ 

ʩʚʷʟʴ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ. ʉʦʤʘʪʠʯʝʩʢʠʝ ʤʫʪʘʮʠʠ PIK3CA, PTEN ʠ ARID1A, ʜʣʠʥʥʳʭ 

ʥʝʢʦʜʠʨʫʶʱʠʭ ʈʅʂ ʚʝʨʦʷʪʥʦ, ʠʛʨʘʶʪ ʨʦʣʴ ʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʧʘʮʠʝʥʪʳ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʥʘʠʙʦʣʴʰʝʤʫ ʨʠʩʢʫ, ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

***  

1. de Ziegler D, Borghese B, Chapron C (2010) Endometriosis and infertility: pathophysiology and 

management. Lancet 376(9742):730ï738. https://doi.org/10.1016/S0140-6736(10)60490 -4 

2. Baldi A, Campioni M, Signorile PG (2008) Endometriosis: pathogenesis, diagnosis, therapy and 

association with cancer (review). Oncol Rep 19(4):843ï846 

3. von Rokytansky C (1860) ʔber Uterusdrɹsen-Neubildung in Uterus- und Ovarial-Sarcomen. Z Ges Artze 

Wein 37:577ï593  

4. Dunselman GA, Vermeulen N, Becker C, Calhaz-Jorge C, DôHooghe T, De Bie B, Heikinheimo O, 

Horne AW, Kiesel L, Nap A, Prentice A, Saridogan E, Soriano D, Nelen W, European Society of Human 

Reproduction Embryology (2014) ESHRE guideline: management of women with endometriosis. Hum 

Reprod 29(3):400ï412. https://doi.org/10.1093/humre p/det45 7 

5. Guerriero S, Condous G, van den Bosch T, Valentin L, Leone FP, Van choubroeck D, Exacoustos C, 

Installe AJ, Martins WP, Abrao MS, Hudelist G, Bazot M, Alcazar JL, Goncalves MO, Pascual MA, 

Ajossa S, Savelli L, Dunham R, Reid S, Menakaya U, Bourne T, Ferrero S, Leon M, Bignardi T, Holland 

T, Jurkovic D, Benacerraf B, Osuga Y, Somigliana E, Timmerman D (2016) Systematic approach to 

sonographic evaluation of the pelvis in women with suspected endometriosis, including terms, definitions 

and measurements: a consensus opinion from the International Deep Endometriosis Analysis (IDEA) 

group. Ultrasound Obstet Gynecol 48(3):318ï332. https://doi.org/10.1002/uog.15955 

6. Sofo V, Gotte M, Lagana AS, Salmeri FM, Triolo O, Sturlese E, Retto G, Alfa M, Granese R, Abrao MS 

(2015) Correlation between dioxin and endometriosis: an epigenetic route to unravel the pathogenesis of 

the disease. Arch Gynecol Obstet 292(5):973ï986. https ://doi.org/10.1007/s0040 4-015-3739-5  

7. Vetvicka V, Kralickova M (2015) Current theories on endometriosis pathogenesis. Edorium J Mol Pathol 

1:1ï4  

8. Vitale SG, La Rosa VL, Rapisarda AMC, Lagana AS (2017) Impact of  endometriosis on quality of life 

and psychological well-being. J Psychosom Obstet Gynaecol 38(4):317ï319. 

https://doi.org/10.1080/01674 82X.2016.12441 85 

9. Kralickova M, Losan P, Vetvicka V (2014) Endometriosis and cancer. Womenôs Health 10(6):591ï597. 

https ://doi.org/10.2217/whe.14.43 

10. Sampson JA (1925) Endometrial carcinoma of the ovary, arising in endometrial tissue in that organ. Arch 

Surg 10(1):1ï72. https://doi.org/10.1001/archsurg.1925.01120 10000 7001 

11. Scott RB (1953) Malignant changes in endometriosis. Obstet Gynecol 2(3):283ï289  

12. Hunn J, Rodriguez GC (2012) Ovarian cancer: etiology, risk factors, and epidemiology. Clin Obstet 

Gynecol 55(1):3ï23. https ://doi.org/10.1097/GRF.0b013 e3182 4b461 1 

13. Olovsson M (2011) Immunological aspects of endometriosis: an update. Am J Reprod Immunol 66(Suppl 

1):101ï104. https://doi.org/10.1111/j.1600-0897.2011.01045 .x 

14. Sayasneh A, Tsivos D, Crawford R (2011) Endometriosis and ovarian cancer: a systematic review. ISRN 

Obstet Gynecol 2011:140310. https ://doi.org/10.5402/2011/14031 0 

15. Vlahos NF, Kalampokas T, Fotiou S (2010) Endometriosis and ovarian cancer: a review. Gynecol 

Endocrinol 26(3):213ï219. https ://doi.org/10.1080/09513 59090 31840 50  

16. Kvaskoff M, Horne AW, Missmer SA (2017) Informing women with endometriosis about ovarian cancer 

risk. Lancet 390(10111):2433ï2434. https ://doi.org/10.1016/S0140-6736(17)33049 -0 

17. LaGrenade A, Silverberg SG (1988) Ovarian tumors associated with atypical endometriosis. Hum Pathol 

19(9):1080ï1084  

18. Maiorana A, Cicerone C, Niceta M, Alio L (2007) Evaluation of serum CA 125 levels in patients with 

pelvic pain related to endometriosis. Int J Biol Markers 22(3):200ï202 

19. Ness RB, Cottreau C (1999) Possible role of ovarian epithelial inflammation in ovarian cancer. J Natl 

Cancer Inst 91(17):1459ï1467 

20. Wang C, Liang Z, Liu X, Zhang Q, Li S (2016) The association between endometriosis, tubal ligation, 

hysterectomy and epithelial ovarian cancer: meta-analyses. Int J Environ Res Public Health 13:11. https 

://doi.org/10.3390/ijerp h1311 1138 

21. Grandi G, Toss A, Cortesi L, Botticelli L, Volpe A, Cagnacci A (2015) The association between 

endometriomas and ovarian cancer: Preventive effect of inhibiting ovulation and menstruation during 

reproductive life. Biomed Res Int 2015:751571. https ://doi.org/10.1155/2015/75157 1 

22. Zorn KK, Tian C, McGuire WP, Hoskins WJ, Markman M, Muggia FM, Rose PG, Ozols RF, Spriggs D, 

Armstrong DK (2009) The prognostic value of pretreatment CA 125 in patients with advanced ovarian 

https://doi.org/10.1001/archsurg.1925.01120%2010000%207001
https://doi.org/10.1111/j.1600-0897.2011.01045%20.x


ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 33 ð 

 

 

 

carcinoma: a Gynecologic Oncology Group study. Cancer 115(5):1028ï1035. https 

://doi.org/10.1002/cncr.24084 

23. Ruderman R, Pavone ME (2017) Ovarian cancer in endometriosis: an update on the clinical and 

molecular aspects. Minerva Ginecol 69(3):286ï294. https ://doi.org/10.23736 /S0026-4784.17.04042 -4 

24. Ogawa S, Kaku T, Amada S, Kobayashi H, Hirakawa T, Ariyoshi K, Kamura T, Nakano H (2000) 

Ovarian endometriosis associated with ovarian carcinoma: a clinicopathological and 

immunohistochemical study. Gynecol Oncol 77(2):298ï304. https ://doi.org/10.1006/gyno.2000.5765 

25. Wilbur MA, Shih IM, Segars JH, Fader AN (2017) Cancer implications for patients with endometriosis. 

Semin Reprod Med 35(1):110ï116. https ://doi.org/10.1055/s-0036-15971 20  

26. Mandai M, Yamaguchi K, Matsumura N, Baba T, Konishi I (2009) Ovarian cancer in endometriosis: 

molecular biology, pathology, and clinical management. Int J Clin Oncol 14(5):383ï391. 

https://doi.org/10.1007/s1014 7-009-0935-y 

27. Yamashita Y, Akatsuka S, Shinjo K, Yatabe Y, Kobayashi H, Seko H, Kajiyama H, Kikkawa F, 

Takahashi T, Toyokuni S (2013) Metis the most frequently amplified gene in endometriosis-associated 

ovarian clear cell adenocarcinoma and correlates with worsened prognosis. PLoS ONE 8(3):e57724. https 

://doi.org/10.1371/journal.pone.00577 24 

28. Brinton LA, Gridley G, Persson I, Baron J, Bergqvist A (1997) Cancer risk after a hospital discharge 

diagnosis of endometriosis. Am J Obstet Gynecol 176(3):572ï579 

29. Kim HS, Kim TH, Chung HH, Song YS (2014) Risk and prognosis of ovarian cancer in women with 

endometriosis: a metaanalysis. Br J Cancer 110(7):1878ï1890. https ://doi.org/10.1038/bjc.2014.29 

30. Gadducci A, Lanfredini N, Tana R (2014) Novel insights on the malignant transformation of 

endometriosis into ovarian carcinoma. Gynecol Endocrinol 30(9):612ï617. https 

://doi.org/10.3109/09513 590.2014.92632 5 

31. Rossing MA, Cushing-Haugen KL, Wicklund KG, Doherty JA, Weiss NS (2008) Risk of epithelial 

ovarian cancer in relation to benign ovarian conditions and ovarian surgery. Cancer Causes Control 

19(10):1357ï1364. https ://doi.org/10.1007/s10552-008-9207-9 

32. Chang WH, Wang KC, Lee WL, Huang N, Chou YJ, Feng RC, Yen MS, Huang BS, Guo CY, Wang PH 

(2014) Endometriosis and the subsequent risk of epithelial ovarian cancer. Taiwan J Obstet Gynecol 

53(4):530ï535. https ://doi.org/10.1016/j.tjog.2014.04.025 

33. Melin A, Sparen P, Persson I, Bergqvist A (2006) Endometriosis and the risk of cancer with special 

emphasis on ovarian cancer. Hum Reprod 21(5):1237ï1242. https ://doi.org/10.1093/humre p/dei46 2 

34. Mogensen JB, Kjaer SK, Mellemkjaer L, Jensen A (2016) Endometriosis and risks for ovarian, 

endometrial and breast cancers: a nationwide cohort study. Gynecol Oncol 143(1):87ï92. https 

://doi.org/10.1016/j.ygyno .2016.07.095 

35. Kok VC, Tsai HJ, Su CF, Lee CK (2015) The risks for ovarian, endometrial, breast, colorectal, and other 

cancers in women with newly diagnosed endometriosis or adenomyosis: a populationbased study. Int J 

Gynecol Cancer 25(6):968ï976. https ://doi.org/10.1097/IGC.00000 00000 00045 4 

36. Brilhante AV, Augusto KL, Portela MC, Sucupira LC, Oliveira LA, Pouchaim AJ, Nobrega LR, 

Magalhaes TF, Sobreira LR (2017) Endometriosis and ovarian cancer: an integrative review 

(endometriosis and ovarian cancer). Asian Pac J Cancer Prev18(1):11ï16. https ://doi.org/10.22034 

/APJCP .2017.18.1.11 

37. Kobayashi H (2016) Potential scenarios leading to ovarian cancer arising from endometriosis. Redox Rep 

21(3):119ï126. https ://doi.org/10.1179/13510 00215 Y.00000 00038 

38. Fontana J, Zima M, Vetvicka V (2018) Biological markers  of oxidative stress in cardiovascular diseases: 

after so many studies, what do we know? Immunol Invest. https ://doi.org/10.1080/08820139.2018.15239 

25 

39. Vercellini P, Vigano P, Buggio L, Makieva S, Scarfone G, Cribiu FM, Parazzini F, Somigliana E (2018) 

Perimenopausal management of ovarian endometriosis and associated cancer risk: when is medical or 

surgical treatment indicated? Best Pract Res ClinObstet Gynaecol 51:151ï168. https 

://doi.org/10.1016/j.bpobgyn.2018.01.017 

40. Dzatic-Smiljkovic O, Vasiljevic M, Djukic M, Vugdelic R,Vugdelic J (2011) Frequency of ovarian 

endometriosis in epithelial ovarian cancer patients. Clin Exp Obstet Gynecol 38(4):394ï398 

41. Lagana AS, Triolo O, Salmeri FM, Granese R, Palmara VI, Ban Frangez H, Vrtcnik Bokal E, Sofo V 

(2016) Natural killer T cell subsets in eutopic and ectopic endometrium: a fresh look to a busy corner. 

Arch Gynecol Obstet 293(5):941ï949. https ://doi.org/10.1007/s0040 4-015-4004-7 

42. Riccio LGC, Baracat EC, Chapron C, Batteux F, Abrao MS (2017) The role of the B lymphocytes in 

endometriosis: a systematic review. J Reprod Immunol 123:29ï34. https 

://doi.org/10.1016/j.jri.2017.09.001  

43. Hanada T, Tsuji S, Nakayama M, Wakinoue S, Kasahara K, Kimura F, Mori T, Ogasawara K, Murakami 

T (2018) Suppressive regulatory T cells and latent transforming growth factor-betaexpressing 

macrophages are altered in the peritoneal fluid of patients with endometriosis. Reprod Biol Endocrinol 

16(1):9. https ://doi.org/10.1186/s1295 8-018-0325-2 



ð 34 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 
44. Salmeri FM, Lagana AS, Sofo V, Triolo O, Sturlese E, Retto G, Pizzo A, DôAscola A, Campo S (2015) 

Behavior of tumor necrosis factor-alpha and tumor necrosis factor receptor 1/tumor necrosis factor 

receptor 2 system in mononuclear cells recovered from peritoneal fluid of women with endometriosis at 

different stages. Reprod Sci 22(2):165ï172. https ://doi.org/10.1177/19337 1911453647 2 

45. Sturlese E, Salmeri FM, Retto G, Pizzo A, De Dominici R, Ardita FV, Borrielli I, Licata N, Lagana AS, 

Sofo V (2011) Dysregulation of the Fas/FasL system in mononuclear cells recovered from peritoneal 

fluid of women with endometriosis. J Reprod Immunol 92(1ï2):74ï81.https 

://doi.org/10.1016/j.jri.2011.08.005 

46. Vetvicka V, Lagana AS, Salmeri FM, Triolo O, Palmara VI, Vitale SG, Sofo V, Kralickova M (2016) 

Regulation of apoptotic pathways during endometriosis: from the molecular basis to the future 

perspectives. Arch Gynecol Obstet 294(5):897ï904. https ://doi.org/10.1007/s0040 4-016-4195-6 

47. Jorgensen H, Hill AS, Beste MT, Kumar MP, Chiswick E, Fedorcsak P, Isaacson KB, Lauffenburger DA, 

Griffith  LG, Qvigstad E (2017) Peritoneal fluid cytokines related to endometriosis in patients evaluated 

for infertility. Fertil Steril 107(5):1191ï1199. https ://doi.org/10.1016/j.fertn stert .2017.03.013 

48. Haraguchi H, Koga K, Takamura M, Makabe T, Sue F, Miyashita M, Urata Y, Izumi G, Harada M, 

Hirata T, Hirota Y, Wada-Hiraike O, Oda K, Kawana K, Fujii T, Osuga Y (2016) Development of 

ovarian cancer after excision of endometrioma. Fertil Steril 106(6):1432ï1437. https 

://doi.org/10.1016/j.fertnstert .2016.07.1077 

49. Xu XR, Wang X, Zhang H, Liu MY, Chen Q (2018) The clinical significance of the combined detection 

of serum Smac, HE4 and CA125 in endometriosis-associated ovarian cancer. Cancer Biomark 21(2):471ï

477.https ://doi.org/10.3233/CBM-17072 0 

50. Capriglione S, Luvero D, Plotti F, Terranova C, Montera R, Scaletta G, Schiro T, Rossini G, Benedetti 

Panici P, Angioli R (2017) Ovarian cancer recurrence and early detection: may HE4 play a key role in 

this open challenge? A systematic review of literature. Med Oncol 34(9):164. https 

://doi.org/10.1007/s1203 2-017-1026-y  

51. Pan Q, Luo X, Toloubeydokhti T, Chegini N (2007) The expression profile of micro-RNA in 

endometrium and endometriosis and the influence of ovarian steroids on their expression. Mol Hum 

Reprod 13(11):797ï806.  https ://doi.org/10.1093/moleh r/gam06 3  

52. Wu RL, Ali S, Bandyopadhyay S, Alosh B, Hayek K, Daaboul MF, Winer I, Sarkar FH, Ali-Fehmi R 

(2015) Comparative analysis of differentially expressed miRNAs and their downstream mRNAs in 

ovarian cancer and its associated endometriosis. J Cancer Sci Ther 7(7):258ï265. https 

://doi.org/10.4172/1948-5956.10003 59 

53. Suryawanshi S, Vlad AM, Lin HM, Mantia-Smaldone G, Laskey R, Lee M, Lin Y, Donnellan N, Klein-

Patel M, Lee T, Mansuria S, Elishaev E, Budiu R, Edwards RP, Huang X (2013) Plasma microRNAs as 

novel biomarkers for endometriosis and endometriosis-associated ovarian cancer. Clin Cancer Res 

19(5):1213ï1224.https ://doi.org/10.1158/1078-0432.CCR-12-2726 

54. Meng Q, Sun W, Jiang J, Fletcher NM, Diamond MP, Saed GM (2011) Identification of common 

mechanisms between endometriosis and ovarian cancer. J Assist Reprod Genet 28(10):917ï923.https 

://doi.org/10.1007/s1081 5-011-9573-1  

55. Wei JJ, William J, Bulun S (2011) Endometriosis and ovarian cancer: a review of clinical, pathologic, and 

molecular aspects. Int J Gynecol Pathol 30(6):553ï568. https ://doi.org/10.1097/PGP.0b013 e3182 1f4b8 

5 

56. Pavone ME, Lyttle BM (2015) Endometriosis and ovarian cancer: links, risks, and challenges faced. Int J 

Womens Health 7:663ï672. https ://doi.org/10.2147/IJWH.S6682 4 

57. Lagana AS, Colonese F, Colonese E, Sofo V, Salmeri FM, Granese R, Chiofalo B, Ciancimino L, Triolo 

O (2015) Cytogenetic analysis of epithelial ovarian cancerôs stem cells: an overview on new diagnostic 

and therapeutic perspectives. Eur J Gynaecol Oncol 36(5):495ï505  

58. Schuijer M, Berns EM (2003) TP53 and ovarian cancer. Hum Mutat 21(3):285ï291. https 

://doi.org/10.1002/humu.10181 

59. Matsumoto T, Yamazaki M, Takahashi H, Kajita S, Suzuki E, Tsuruta T, Saegusa M (2015) Distinct beta-

catenin and PIK3CA mutation profiles in endometriosis-associated ovarian endometrioid and clear cell 

carcinomas. Am J Clin Pathol 144(3):452ï463.https ://doi.org/10.1309/AJCPZ 5T2PO OFMQV N 

60. Ayhan A, Mao TL, Seckin T, Wu CH, Guan B, Ogawa H, Futagami M, Mizukami H, Yokoyama Y, 

Kurman RJ, Shih Ie M (2012) Loss of ARID1A expression is an early molecular event in tumor 

progression from ovarian endometriotic cyst to clear cell and endometrioid carcinoma. Int J Gynecol 

Cancer 22(8):1310ï1315. https ://doi.org/10.1097/IGC.0b013 e3182 6b5dc c 

61. Xia Y, Xiong N, Huang Y (2018) Relationship between methylation status of RASSF2A gene promoter 

and endometriosis-associated ovarian cancer. J Biol Regul Homeost Agents 32(1):21ï28  

62. Worley MJ Jr, Liu S, Hua Y, Kwok JS, Samuel A, Hou L, Shoni M, Lu S, Sandberg EM, Keryan A, Wu 

D, Ng SK, Kuo WP, Parra-Herran CE, Tsui SK, Welch W, Crum C, Berkowitz RS, Ng SW (2015) 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 35 ð 

 

 

 

Molecular changes in endometriosis-associated ovarian clear cell carcinoma. Eur J Cancer 51(13):1831ï

1842. https ://doi.org/10.1016/j.ejca.2015.05.011 

63. Govatati S, Kodati VL, Deenadayal M, Chakravarty B, Shivaji S, Bhanoori M (2014) Mutations in the 

PTEN tumor gene and risk ofendometriosis: a case-control study. Hum Reprod 29(2):324ï336.https 

://doi.org/10.1093/humre p/det38 7 

64. Sato N, Tsunoda H, Nishida M, Morishita Y, Takimoto Y, Kubo T, Noguchi M (2000) Loss of 

heterozygosity on 10q2.33 and mutation of the tumor suppressor gene PTEN in benign endometrial cyst 

of the ovary: possible sequence progression from benign endometrial cyst to endometrioid carcinoma and 

clear cell carcinoma of the ovary. Cancer Res 60(24):7052ï7056  

65. Anglesio MS, Papadopoulos N, Ayhan A, Nazeran TM, Noe M, Horlings HM, Lum A, Jones S, Senz J, 

Seckin T, Ho J, Wu RC, Lac V, Ogawa H, Tessier-Cloutier B, Alhassan R, Wang A, Wang Y, Cohen JD, 

Wong F, Hasanovic A, Orr N, Zhang M, Popoli M, McMahon W, Wood LD, Mattox A, Allaire C, Segars 

J, Williams C, Tomasetti C, Boyd N, Kinzler KW, Gilks CB, Diaz L, Wang TL, Vogelstein B, Yong PJ, 

Huntsman DG, Shih IM (2017) Cancer-associated mutations in endometriosis without cancer. N Engl J 

Med 376(19):1835ï1848. https ://doi.org/10.1056/NEJMoa1614 814  

66. Burghaus S, Fasching PA, Haberle L, Rubner M, Buchner K, Blum S, Engel A, Ekici AB, Hartmann A, 

Hein A, Beckmann MW, Renner SP (2017) Genetic risk factors for ovarian cancer and their role for 

endometriosis risk. Gynecol Oncol 145(1):142ï147. https ://doi.org/10.1016/j.ygyno .2017.02.022 

67. Maruyama T, Yoshimura Y (2012) Stem cell theory for the pathogenesis of endometriosis. Front Biosci 

(Elite Ed) 4:2754ï2763 79. Lagana AS, Vitale SG, Salmeri FM, Triolo O, Ban Frangez H, Vrtacnik-

Bokal E, Stojanovska L, Apostolopoulos V, Granese R, Sofo V (2017) Unus pro omnibus, omnes pro 

uno: a novel, evidence-based, unifying theory for the pathogenesis of endometriosis. Med Hypotheses 

103:10ï20. https ://doi.org/10.1016/j.mehy.2017.03.032 

68. Masuda H, Matsuzaki Y, Hiratsu E, Ono M, Nagashima T, Kajitani T, Arase T, Oda H, Uchida H, Asada 

H, Ito M, Yoshimura Y, Maruyama T, Okano H (2010) Stem cell-like properties of the endometrial side 

population: implication in endometrial regeneration. PLoS ONE 5(4):e10387. https 

://doi.org/10.1371/journal.pone.00103 87 

69. Deane JA, Gualano RC, Gargett CE (2013) Regenerating endometrium from stem/progenitor cells: is it 

abnormal in endometriosis, Ashermanôs syndrome and infertility? Curr Opin Obstet Gynecol 25(3):193ï

200. https ://doi.org/10.1097/GCO.0b013 e3283 6024e 7 

70. Cheng W, Liu J, Yoshida H, Rosen D, Naora H (2005) Lineage infidelity of epithelial ovarian cancers is 

controlled by HOX genes that specify regional identity in the reproductive tract. Nat Med 11(5):531ï537. 

https ://doi.org/10.1038/nm123 0 

71. Bapat SA, Mali AM, Koppikar CB, Kurrey NK (2005) Stem and progenitor-like cells contribute to the 

aggressive behavior of human epithelial ovarian cancer. Cancer Res 65(8):3025ï3029. https 

://doi.org/10.1158/0008-5472.CAN-04-3931 

72. Taylor HS, Osteen KG, Bruner-Tran KL, Lockwood CJ, Krikun G, Sokalska A, Duleba AJ (2011) Novel 

therapies targeting endometriosis. Reprod Sci 18(9):814ï823. https ://doi.org/10.1177/1933719111 41071 

3  

ʍʣʝʙʮʦʚʘ ɽ.ɹ., ʉʫʣʝʡʤʘʥʦʚ ʕ.ɸ., ʀʥʜʝʨʙʠʝʚ ʊ.ʉ., ɹʘʪʘʝʚ ʍ.ʄ. 

COVID -19 ʠ ʠʟʤʝʥʝʥʠʷ ʞʝʣʫʜʦʯʥʦ - ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 

ʌɻɹʆʋ ɺʆ çʏʝʯʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɻɹʋ çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʦʩʧʠʪʘʣʴ ɺʝʪʝʨʘʥʦʚ ɺʦʡʥ ʠʤ. ʄ.ʊ. ʀʥʜʝʨʙʠʝʚʘè 

(ʈʦʩʩʠʷ, ɻʨʦʟʥʳʡ) 

doi: 10.18411/sr-10-08-2021-05 

 

ɸʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʩ COVID-19 ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʩʪʦ ʚ 

ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʟʘʥʠʤʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ. ɾʝʣʫʜʦʯʥʦ- 

ʢʠʰʝʯʥʳʡ ʩʠʥʜʨʦʤ ʧʨʦʷʚʣʷʣʩʷ ʘʥʦʨʝʢʩʠʝʡ ʫ 89% ʙʦʣʴʥʳʭ, ʪʦʰʥʦʪʦʡ ʠ ʨʚʦʪʦʡ ʫ  5,9%, 

ʙʦʣʷʤʠ ʚ ʞʠʚʦʪʝ ʫ 48,3%, ʧʦʥʦʩʦʤ ʫ 13,8%, ʠʟʚʨʘʱʝʥʠʝʤ ʚʢʫʩʘ ʫ 28,4% ʙʦʣʴʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʟʘʥʠʤʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʷʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʧʨʠ COVID-19. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʩʠʥʜʨʦʤ, ʵʧʠʛʘʩʪʨʘʣʴʥʘʷ ʦʙʣʘʩʪʴ, 

ʨʘʟʜʨʘʞʝʥʠʝ ʙʨʶʰʠʥʳ, ʪʦʢʩʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 
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Abstract 

The article considers that in patients with COVID-19, changes in the gastrointestinal 

tract occupy a certain place in the clinical picture. The gastrointestinal syndrome was 

manifested by anorexia in 89% of patients, nausea and vomiting in 5.9%, abdominal pain in 

48.3%, diarrhea in 13.8%, taste distortion in 28.4% of patients. Thus, gastrointestinal 

disorders occupied a significant place in the clinical manifestations of the gastrointestinal tract 

in COVID-19. 

Keywords: gastrointestinal syndrome, epigastric region, peritoneal irritation, toxic 

damage to the central nervous system. 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʪʦʠʪ ʥʘʧʦʤʥʠʪʴ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʱʝʧʨʠʟʥʘʥ ʠ ʬʝʢʘʣʴʥʦ-ʦʨʘʣʴʥʳʡ ʧʫʪʴ ʧʝʨʝʜʘʯʠ ʚʠʨʫʩʘ SARS-CoV-

2. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠ ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʚʠʨʫʩ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʪʢʘʥʷʭ 

ʦʨʛʘʥʦʚ ʩʠʩʪʝʤʳ ʧʠʱʝʚʘʨʝʥʠʷ: ʞʝʣʫʜʢʘ, ʧʝʯʝʥʠ, ʧʠʱʝʚʦʜʘ, ʪʦʥʢʦʡ ʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. 

ʇʨʠ [3] ʵʪʦʤ ʈʅʂ ʚʠʨʫʩʘ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʢʘʣʝ ʧʘʮʠʝʥʪʘ ʜʘʞʝ ʩʧʫʩʪʷ 40 ʜʥʝʡ ʧʦʩʣʝ 

ʚʳʟʜʦʨʦʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʘʥʘʣʠʟʘʤʠ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʧʨʠ ʚʠʨʫʩʥʦʤ ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʤʦʛʫʪ 

ʧʦʷʚʠʪʴʩʷ ʜʘʞʝ ʨʘʥʴʰʝ ʨʝʩʧʠʨʘʪʦʨʥʳʭ. [2]  ʀʟʤʝʥʝʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 

ʧʨʠ COVID-19 ʟʘʥʠʤʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʩʪʦ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʙʦʣʝʟʥʠ. [1] ʉ 

ʧʝʨʚʳʭ ʜʥʝʡ ʣʠʭʦʨʘʜʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʙʦʣʴʥʳʭ ʦʪʩʫʪʩʪʚʫʝʪ ʘʧʧʝʪʠʪ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʪʦʰʥʦʪʘ, ʠʥʦʛʜʘ ʨʚʦʪʘ. ɸʥʦʨʝʢʩʠʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʩʪʦʣʴʢʦ ʚʳʨʘʞʝʥʘ, ʯʪʦ ʫ ʥʝʢʦʪʦʨʳʭ 

ʙʦʣʴʥʳʭ ʧʦʷʚʣʷʝʪʩʷ ʜʘʞʝ ʦʪʚʨʘʱʝʥʠʝ ʢ ʧʠʱʝ. ʉ 3-5 ʛʦ ʜʥʷ ʙʦʣʝʟʥʠ ʧʨʠ ʩʨʝʜʥʠʭ ʠ 

ʪʷʞʝʣʳʭ ʬʦʨʤʘʭ ʧʦʷʚʣʷʶʪʩʷ ʙʦʣʠ ʚ ʞʠʚʦʪʝ, ʧʦʚʪʦʨʥʘʷ ʨʚʦʪʘ ʧʨʠʥʷʪʦʡ ʧʠʱʝʡ ʠʣʠ 

ʞʝʣʯʴʶ, ʠʥʦʛʜʘ ʨʚʦʪʘ ʩ ʧʨʠʤʝʩʴʶ ʢʨʦʚʠ. ʇʘʪʦʛʝʥʝʟ ʨʚʦʪʳ ʧʨʠ COVID-19, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʩʣʦʞʝʥ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʦʢʩʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ ʨʚʦʪʥʦʛʦ ʮʝʥʪʨʘ ʠ ʤʝʩʪʥʦʝ ʨʘʟʜʨʘʞʝʥʠʝ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ ʠ ʙʨʶʰʠʥʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ɻɹʋ ʈʂɻɺɺ 

ʠʤ. ʄ.ʊ. ʀʥʜʝʨʙʠʝʚʘ ʥʘ ʙʘʟʝ ʂʆɺʀɼ ʮʝʥʪʨʘ  ʠ  ɻɹʋ ʈʂɹ ʠʤ. ʐ.ʐ. ʕʧʝʥʜʠʝʚʘ. ɹʳʣʦ 

ʦʙʩʣʝʜʦʚʘʥʦ  315 ʙʦʣʴʥʳʭ. ɸ ʪʘʢ ʞʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʝʧʩʠʥʦʦʙʨʘʟʫʶʱʝʡ ʬʫʥʢʮʠʠ ʞʝʣʫʜʢʘ ʫ ʙʦʣʴʥʳʭ ʩ COVID-19  ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʝʧʩʠʥʦʛʝʥʘ ʧʣʘʟʤʳ ʢʨʦʚʠ ʠ ʫʨʦʧʝʧʩʠʥʦʛʝʥʘ ʤʦʯʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 

ʧʝʧʩʠʥʦʛʝʥʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʠʤʤʫʥʦʘʥʘʣʠʟ ʥʘ 

ʤʠʢʨʦʯʘʩʪʠʮʘʭ (CMIA), ʚ ʅʛ/ʤʣ (ʥʘʥʦʛʨʘʤʤ ʥʘ ʤʠʣʣʠʣʠʪʨ).  ʂʦʣʠʯʝʩʪʚʦ ʫʨʦʧʝʧʩʠʥʘ 

ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: ʭ = 10-V / v-h-s V - ʚʩʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʯʠ (ʚ ʤʣ); v - ʢʦʣʠʯʝʩʪʚʦ 

ʤʦʯʠ, ʚʟʷʪʦʝ ʜʣʷ ʦʧʳʪʘ; s - ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʙʳʣʘ ʩʦʙʨʘʥʘ ʤʦʯʘ; h - ʚʨʝʤʷ 

ʩʪʚʦʨʘʞʠʚʘʥʠʷ ʤʦʣʦʢʘ ʚ ʩʝʢʫʥʜʘʭ. ʈʝʟʫʣʴʪʘʪ ʚʳʨʘʞʘʶʪ ʚ ʝʜʠʥʠʮʘʭ, ʫʢʘʟʳʚʘʶʱʠʭ 

ʚʳʜʝʣʝʥʠʝ ʫʨʦʧʝʧʩʠʥʘ ʚ ʯʘʩ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʣʠʥʠʢʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ 

ʨʘʩʩʪʨʦʡʩʪʚ ʧʨʠ COVID-19  ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʈ ʫ 315 ʙʦʣʴʥʳʭ, ʣʝʛʢʫʶ ʬʦʨʤʫ ʙʦʣʝʟʥʠ 

ʤʳ ʫʩʪʘʥʦʚʠʣʠ ʚ 27% ʩʣʫʯʘʝʚ, ʩʨʝʜʥʶʶ ï ʫ 53,1% , ʪʷʞʝʣʫʶ ï ʚ 19,4%. ɾʝʣʫʜʦʯʥʦ- 

ʢʠʰʝʯʥʳʡ ʩʠʥʜʨʦʤ ʧʨʦʷʚʣʷʣʩʷ ʘʥʦʨʝʢʩʠʝʡ ʫ 89% ʙʦʣʴʥʳʭ, ʪʦʰʥʦʪʦʡ ʠ ʨʚʦʪʦʡ ʫ  5,9%, 

ʙʦʣʷʤʠ ʚ ʞʠʚʦʪʝ ʫ 48,3%, ʜʠʘʨʝʝʡ ʫ 13,8%, ʠʟʚʨʘʱʝʥʠʝʤ ʚʢʫʩʘ ʫ 28,4% ʙʦʣʴʥʳʭ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʟʘʥʠʤʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʷʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʧʨʠ COVID-19. 

ʊʦʰʥʦʪʘ ʠ ʨʚʦʪʘ ʚʦʟʥʠʢʘʣʠ ʦʙʳʯʥʦ ʥʘ 3-4-ʡ ʜʝʥʴ ʙʦʣʝʟʥʠ, ʧʨʠ ʩʨʝʜʥʠʭ ʬʦʨʤʘʭ 

ʦʥʠ ʧʨʦʜʦʣʞʘʣʠʩʴ 2-3 ʜʥʷ, ʘ ʧʨʠ ʪʷʞʝʣʳʭ ï ʜʦ 8-10-ʛʦ ʜʥʷ ʙʦʣʝʟʥʠ. ʋ ʥʝʢʦʪʦʨʳʭ 

ʙʦʣʴʥʳʭ ʨʚʦʪʘ ʙʳʣʘ ʥʝʫʢʨʦʪʠʤʦʡ, ʧʦʷʚʣʷʣʘʩʴ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʧʨʠʝʤʘ ʧʠʱʠ ʠʣʠ 

ʞʠʜʢʦʩʪʠ, ʘ ʠʥʦʛʜʘ ʠ ʚʥʝ ʧʨʠʝʤʘ ʧʠʱʠ. ʈʚʦʪʥʳʝ ʤʘʩʩʳ ʦʙʳʯʥʦ ʩʦʜʝʨʞʘʣʠ ʦʩʪʘʪʢʠ 

ʧʠʱʠ ʠ ʞʠʜʢʦʩʪʴ ʩ ʧʨʠʤʝʩʴʶ ʩʣʠʟʠ; ʣʠʰʴ ʫ ʦʜʥʦʛʦ ʙʦʣʴʥʦʛʦ ʚ ʨʚʦʪʥʳʭ ʤʘʩʩʘʭ ʙʳʣʘ 

ʩʚʝʞʘʷ ʢʨʦʚʴ, ʫ ʜʚʫʭ ʜʨʫʛʠʭ ʨʚʦʪʥʳʝ ʤʘʩʩʳ ʙʳʣʠ ʮʚʝʪʘ ʢʦʬʝʡʥʦʡ ʛʫʱʠ. 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 37 ð 

 

 

 

ɹʦʣʠ ʚ ʞʠʚʦʪʝ ʥʘʙʣʶʜʘʣʠʩʴ ʦʙʳʯʥʦ ʚ ʢʦʥʮʝ ʣʠʭʦʨʘʜʦʯʥʦʛʦ ʧʝʨʠʦʜʘ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʭ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ ʥʦʶʱʠʭ ʚ ʵʧʠʛʘʩʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʜʦ ʩʠʣʴʥʳʭ ʧʦ 

ʚʩʝʤʫ ʞʠʚʦʪʫ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʦʣʝʡ ʚ ʞʠʚʦʪʝ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 3-4 ʜʥʷ, ʦʥʠ 

ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʪʦʰʥʦʪʦʡ ʠ ʨʚʦʪʦʡ. ʇʨʠ ʧʘʣʴʧʘʮʠʠ ʞʠʚʦʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʳʣ 

ʤʷʛʢʠʤ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʠʤʝʣʘʩʴ ʣʠʰʴ ʚ ʵʧʠʛʘʩʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʫʤʝʨʝʥʥʦ ʚʳʨʘʞʝʥʥʘʷ 

ʨʝʛʠʜʥʦʩʪʴ ʤʳʰʮ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʥʘʙʣʶʜʘʣʘʩʴ ʯʘʩʪʦ, ʥʦ ʩʠʤʧʪʦʤʦʚ 

ʨʘʟʜʨʘʞʝʥʠʷ ʙʨʶʰʠʥʳ ʥʝ ʙʳʣʦ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʧʨʠ COVID-19 ʠ 

ʦʩʪʨʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦ - ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʦʙʳʯʥʦ ʥʝ ʚʳʟʳʚʘʝʪ ʦʩʦʙʳʭ 

ʟʘʪʨʫʜʥʝʥʠʡ. ʆʰʠʙʢʠ ʜʠʘʛʥʦʩʪʠʢʠ ʯʘʱʝ ʜʦʧʫʩʢʘʶʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝ 

ʫʯʠʪʳʚʘʶʪ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʙʦʣʝʟʥʠ ʚ ʮʝʣʦʤ. ɸ ʬʠʢʩʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʣʠʰʴ ʥʘ 

ʩʠʤʧʪʦʤʘʭ ʧʦʨʘʞʝʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. 

ʅʘʤʠ ʪʘʢ ʞʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʝʧʩʠʥʦʦʙʨʘʟʫʶʱʝʡ ʬʫʥʢʮʠʠ ʞʝʣʫʜʢʘ ʫ ʙʦʣʴʥʳʭ ʩ ʧʦʨʘʞʝʥʠʝʤ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ ʧʨʠ COVID-19 ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʧʩʠʥʦʛʝʥʘ ʧʣʘʟʤʳ ʢʨʦʚʠ ʠ ʫʨʦʧʝʧʩʠʥʦʛʝʥʘ.  

ʋ 13 ʙʦʣʴʥʳʭ ʩ ʧʦʨʘʞʝʥʠʝʤ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʧʨʠ COVID-19 

ʦʧʨʝʜʝʣʷʣʠ ʥʘʪʦʱʘʢ ʫʨʦʚʝʥʴ ʧʝʧʩʠʥʦʛʝʥʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ, ʢʦʪʦʨʳʡ ʚ ʩʨʝʜʥʝʤ (ʄÑm) 

ʙʳʣ ʨʘʚʝʥ 8,1Ñ1,01 ʤʛ%. ʋ 16 ʙʦʣʴʥʳʭ ʚ ʧʝʨʠʦʜ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʙʦʣʝʟʥʠ 

ʩʦʜʝʨʞʘʥʠʝ ʫʨʦʧʝʧʩʠʥʦʛʝʥʘ ʚ ʩʫʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʤʦʯʠ ʙʳʣʦ ʚ ʩʨʝʜʥʝʤ ʨʘʚʥʦ 

82,1Ñ8,2 ʤʛ/ʩʫʪʢʠ. ɺ ʧʝʨʠʦʜ ʨʝʢʦʥʚʘʣʝʩʮʝʥʮʠʠ ʩʦʜʝʨʞʘʥʠʝ ʫʨʦʧʝʧʩʠʥʦʛʝʥʘ ʫ ʪʝʭ ʞʝ 

ʙʦʣʴʥʳʭ ʙʳʣʦ ʧʦʚʳʰʝʥʦ ʜʦ 178,5Ñ28,1 ʤʛ/ʩʫʪʢʠ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʥʘʰʝʛʦ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʘʨʘʣʣʝʣʠʟʤ ʤʝʞʜʫ 

ʠʟʤʝʥʝʥʠʷʤʠ ʢʠʩʣʦʪʦʦʙʨʘʟʫʶʱʝʡ ʬʫʥʢʮʠʠ ʞʝʣʫʜʢʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʫʨʦʚʥʝʤ 

ʧʝʧʩʠʥʦʛʝʥʘ ʚ ʧʣʘʟʤʝ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʝʥʠʝʤ ʫʨʦʧʝʧʩʠʥʦʛʝʥʘ ï ʩ ʜʨʫʛʦʡ, ʧʨʠ ʵʪʦʤ 

ʟʘʙʦʣʝʚʘʥʠʠ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʈʘʟʣʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʫ ʙʦʣʴʥʳʭ ʩ  COVID-19 

ʥʘʙʣʶʜʘʶʪʩʷ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ. ʇʨʠ ʚʳʨʘʞʝʥʥʳʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʩʠʤʧʪʦʤʦʚ 

COVID-19  ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʠʥʠʯʝʩʢʠʭ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ. 
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Abstract 

Purpose of the study is to characterize the state of coagulation and state of lipid 

peroxidation and antioxidant potential in cases of women with uterine cancer during surgery, 

to evaluate the effectiveness of the of antioxidants used in order to correct changes in the 

hemostatic system. 104 women were examined. Women were separated into 3 groups: 



ð 38 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

healthy, receiving standard therapy and standard therapy + selmevitum. the patients showed a 

change in hemostasis which was mostly prevented by using additional vitamin and mineral 

complex ï selmevitum before and after operation. 

Keywords: uterine cancer, hemostatic system, antioxidants. 

 

In recent decades, there has been a significant increase in an increase in the incidence 

of benign and malignant neoplasms of the uterine body. Since 1997, in Russia, maternal body 

cancer has taken the first place in the structure of malignant qualitative neoplasms of the 

female genital organs [1, 2, 6, 14]. In the structure of mortality, oncological problems occupy 

one of the first places, however less known is that thrombosis appears as the second most 

frequent cause of death of cancer patients [9, 10, 11, 12, 13, 14]. Modern literature suggests 

that the activation of the hemostatic system connected with the development of chronic DIC 

syndrome in cancer patients. 

Information about the positive effect of antioxidants in the prevention of 

thrombohemorrhagia caused by effects that initiate hyper-thrombinemia, the relationship of 

thrombohemorrhagia in neoplasia with hemocoagulation shifts caused by thrombinemia, the 

absence of contraindications to the use of antioxidant vitamins, their availability and the 

possibility of outpatient use were the basis for studying the corrective effect of antioxidant 

vitamins on hemostasis in the surgical treatment of myoma and uterine cancer. In addition, the 

nature of hemostatic disorders, especially platelet disorders, cannot be considered sufficiently 

studied in such operations. Data on the close relationship between hemostasis and lipid 

peroxidation [2, 3, 5, 8, 11] confirm the need to study the state of lipid peroxidation (LPO) in 

malignant and benign diseases of the uterus. 

Purpose of the study 

To characterize the state of coagulation (biochemical) and platelet components of 

hemostasis, the state of lipid peroxidation and antioxidant potential in cases of women with 

uterine cancer during surgery, to evaluate the effectiveness of the of antioxidants used in order 

to correct changes in the hemostatic system. 

Research objectives: 

1. To assess the state of the coagulation and platelet components of hemostasis, 

the intensity of LPO and Antioxidant potential (AOP) of blood in patients 

with uterine cancer, depending on the type of preoperative preparation 

(traditional or supplemented with selmevitum). 

2. Along with the clinical characteristics, to assess the state of hemostasis, LPO, 

and AOP of blood in patients with uterine cancer after hysterectomy by 

laparotomy access. 

3. To determine the effectiveness of the use of a complex antioxidant 

(selmevitum) in order to correct hemostasiological disorders in the 

postoperative period in patients with uterine cancer before and after surgery. 

Content of the work 

Scientific research is of a clinical nature. 104 women were examined, including 20 

healthy donors in the second phase of the menstrual cycle and 84 women with uterine cancer 

or uterine fibroids who received surgical treatment (extirpation of the uterus with 

appendages). 

To study the changes in hemostasis, LPO, and AOP, and to study the effect of the 

vitamin-mineral complex ï selmevitum on these cases, homogeneous groups of patients were 

formed: control group (healthy woman)(n=20), the comparison group (normal pre-operative 

preparation and postoperative treatment)(n=39) and the main group (women received 

additional selmevitum)(n=45). Vitamin and mineral complex-selmevitum (registered by the 

State Pharmaceutical Committee of the Russian Federation, Protocol No. 10 of September 25, 

1997) was prescribed one tablet a day 14 days before the operation and 14 days after it. 
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The criteria for inclusion in the groups are following: the presence of indications for 

planned surgical intervention, informed consent of patients for follow-up and surgical 

intervention, and the implementation of recommendations for treatment and prevention by 

women in the perioperative period. Exclusion criteria ï refusal of examination and 

implementation of recommendations for treatment in the perioperative period, the presence of 

severe somatic diseases that are a contraindication to surgical treatment. Observations were 

carried out in the gynecological departments of the Tyumen Regional Oncological 

Dispensary, maternity hospital No. 3 in Tyumen, and the regional perinatal center in Tyumen. 

Clinical and laboratory examinations were performed one day before, 1, 3-4 and 5-7 

days after the operation. The duration of the operation, the type of anesthesia, and 

intraoperative blood loss were taken into account. In the postoperative period, the frequency 

of thrombohemorrhagic complications, the length of hospital stays, and the number of days 

after surgery were evaluated. 

Platelet hemostasis was assessed by determining: the number of P; the distribution of 

their forms; the number of active forms of P (the sum of DE, SE, and S); the number and size 

of aggregates per 100 free cells, the number of small aggregates (2-3 P) per 100 free cells and 

large aggregates (4 or more cells) per 100 free cells. 

Coagulation hemostasis was assessed by determining: 1) activated recalcification time 

(ART), 2) activated partial thromboplastin time (APTT), 3) prothrombin ratio - PR; 

international normalized ratio (INR), 4) fibrinogen concentration, 5) soluble fibrin ï monomer 

complexes (RFMC), 6) products of fibrin degradation (PDF) - in the modification of A. Sh. 

Byshevsky et al. (1989)], 7) activity of antithrombin III (AT-III), 8) the index of plasminogen 

reserve (IRP). LPO was evaluated by the content of lipid peroxides-diene conjugates (DC) 

and malondialdehyde (MDA). AOP was judged by the content of vitamin E in red blood cells, 

superoxide dismutase, and glutathione-S-transferase (G-S-T). 

Statistical processing of the obtained data was carried out using the Excel program by 

the Student method. The analysis of the relationships of the variables was carried out by the 

Spearman rank correlation (rs) method. The graphical analysis was carried out in the 

Microsoft Graf system (MS Word 2000 application) with the construction of approximation 

graphs, the correctness of which was characterized by the value of the approximation 

coefficients (R
2
). 

Results  

Clinical characteristics, state of hemostasis, lipid peroxidation and blood antioxidant 

activity in patients with malignant diseases of the uterus before and after surgical treatment. 

84 women with cancer of the uterus were examined. The average age in the comparison group 

was 53.6Ñ13.4 years, in the main group-52.7Ñ11.5 years. According to the diagnosis and stage 

of the disease, both groups were comparable (Table 1). 

Table 1 

Localization and stage of malignant neoplasm, n (MÑm %) 

Diagnosis 
Comparison group, n = 39 Main group, n = 45 

I stage II  stage III  stage I stage II  stage III  stage 

Cancer of the 

body of the 

uterus 

22 

(56,4Ñ8,0) 

4 

(10,9Ñ5,1) 

2 

(5,1Ñ3,6) 

27 

(60,0Ñ7,4) 

4 

(8,9Ñ4,3) 

2 

(4,4Ñ3,1) 

Cervical cancer 
9 

(23,1Ñ6,8) 

2 

(5,1Ñ3,6) 

0 

(0,0) 

10 

(22,2Ñ6,3) 

2 

(4,3Ñ3,1) 

0 

(0,0) 

 

The patients of both groups are comparable in the frequency and severity of the 

pathology. The size of the uterus in patients with malignant diseases of the uterus was 6.8Ñ0.4 

weeks in the comparison group, and 8.0Ñ0.9 weeks in the main group. Extirpation of the 

uterus with appendages was performed in 76.9% of women in the comparison group and in 

80% of the main group. Wertheim surgery was performed in 17.9% of women in the 
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comparison group and 13.3% of patients in the main group. Removal or resection of the large 

omentum was performed in 5.1% of patients in the comparison group and 6.7% of patients in 

the main group. The volume of intraoperative blood loss was 217.0Ñ94.0 in the main group, 

and 205.1Ñ65.7 ml in the comparison group. 

The patients of the main group also showed an elongation of APTT (by 42%), ART 

(by 21.7%), an increase in PA (by 150%), INR (by 144%), an increase in fibrinogenemia (by 

256%), a high level of RFMC (by 34%) and PDF (by 52.3%), a decrease in AT III (by 32%), 

and IRP (by 39%) when compared with healthy women. An increase in the concentration of 

RFMC and PDF in the blood plasma of patients with uterine cancer before surgery indicates 

an increase in thrombinemia. 

A significant increase in the content of FG, RFMC, and PDF in women of the 

comparison group was revealed on the 3rd and 4th days in comparison with the indicators 

before the operation (by 38, 27, and 20%, respectively) and with the first days after it (by 45, 

28, and 22%). 

Table 2 

Coagulation hemostasis after surgery in patients with cancer of the uterus on the background 

of taking selmevitum (MÑm) 

Indicators 
Before the operation 

n=10 

1st day, 

n=10 

3-4 days, 

n=10 

5-7 days, 

n=14 

ART, s 71,8Ñ5,7 84,5Ñ6,9 * 66,2Ñ5,2 # 

 

54,5Ñ4,2 *# 

 ɸPTT, s 57,7Ñ3,3 72,0Ñ4,3 * 

 
61,0Ñ5,9 # 48,2Ñ1,6 *# 

ʊT, s 19,6Ñ1,7 19,4Ñ2,6 18,2Ñ1,7 21,8Ñ1,1 

Pʆ 3,5Ñ0,5 1,9Ñ0,2 * 2,2Ñ0,5 * 2,7Ñ0,4 # 

ʄNʆ 3,9Ñ0,6 2,1Ñ0,3 * 2,4Ñ0,6 * 3,2Ñ0,5 # 

FG, g/l 8,9Ñ1,0 

 
5,8Ñ0,8 * 6,0Ñ1,0 * 6,9Ñ0,6 * 

RFMC, mg % 4,7Ñ0,7 

 
4,9Ñ0,5 4,9Ñ0,6 6,1Ñ0,3 *# 

PDF, mg % 0,84Ñ0,06 0,78Ñ0,04 0,85Ñ0,07 0,84Ñ0,08 

ɸʊ III , % 64,5Ñ3,5 69,1Ñ3,8 79,6Ñ1,9 *# 58,5Ñ2,9 # 

IRP, % 67,1Ñ3,4 64,6Ñ5,9 77,5Ñ2,4 *# 59,2Ñ3,9 * 

Note: the * sign indicates that the differences are statistically significant (p<0.05) compared 

to the indicators before the operation, the # sign indicates the differences within the first day 

after the operation 

 

In the study of the platelet component of hemostasis (Table. 4) before the operation, 

the patients of the comparison group showed a decrease in the number of D (by 36%, p<0.05), 

an increase in DE (by 28%), C (by 21%), SE (by 50%), APF (by 28%), and BBA (by 180%) 

relative to healthy women and patients of the main group. In the main group of patients before 

surgery, the number of TRS (by 46%) and the concentration of PMA (by 39%) and P3 (by 

38%) were reduced in comparison with healthy women. 

A statistically significant decrease in the number of P (by 18% relative to the level of 

day 1), an increase in the APF content (by 15%) was detected on 3-4 days after surgery, and 

did not decrease until 5-7 days (comparison with preoperative indicators). At the same time, 

NMA decreased by 3 times, NA by 41%, and D by 22% (in comparison with preoperative 

values). Until 5-7 days after surgery the amount of Spherocytes continued to grow (68,6%), 

decreased NMA (45%), NA (106%) and the number of TTS in the peripheral blood (38%) 

(compared with the level before surgery and 1-st day after it) (Table 3). 

Table 3 

The state of platelet hemostasis after surgery in patients with cancer of the uterus against the 

background of traditional treatment (MÑm) 

Indicators 

Before the 

operation  

n=13 

1st day,  

n=10 

3-4 days, 

 n=10 

5-7 days,  

n=10 
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ʊʉ (ʭ109/l) 225,7Ñ8,7 223,3Ñ11,7 164,6Ñ18,0 *# 185,8Ñ16,2 *# 

D, % 29,8Ñ0,8 29,3Ñ1,5 30,3Ñ1,6 32,3Ñ1,2 

DE,% 31,9Ñ1,9 31,9Ñ2,8 31,9Ñ2,0 31,0Ñ1,4 

S, % 21,8Ñ1,1 23,2Ñ1,1 23,3Ñ0,9 20,5Ñ2,1 

SE, % 15,8Ñ0,6 15,6Ñ0,4 14,6Ñ1,0 16,3Ñ1,3 

ɸF, % 68,7Ñ1,5 70,7Ñ1,5 69,7Ñ1,6 67,8Ñ1,2 

NSA (per 100 cells) 8,4Ñ1,1 13,4Ñ0,8 * 6,1Ñ1,3 # 8,7Ñ1,3 # 

NLɸ (per 100 cells) 2,8Ñ0,4 2,8Ñ0,7 2,7Ñ0,9 2,6Ñ0,7 

Nɸ (per 100 cells) 11,2Ñ1,4 16,2Ñ1,2 * 8,9Ñ2,2 # 11,3Ñ1,9 # 

P3, % 43,9Ñ5,0 39,1Ñ5,0 36,4Ñ8,4 38,9Ñ3,2 

 

Table 4 

The state of platelet hemostasis after surgery in patients with cancer of the uterus on the 

background of taking selmevitum (MÑm) 

Indicators 

Before the 

operation  

 n=10 

1 st day, 

n=10 

3-4 days, 

n=10 

5-7 days, 

n=14 

P (ʭ109/l) 133,4Ñ10,8 138,1Ñ11,0 113,5Ñ6,2 # 99,8Ñ4,6 *# 

D, % 42,3Ñ2,4 35,2Ñ1,7 * 32,9Ñ2,4* 33,53Ñ1,9 * 

DE,% 28,0Ñ1,6 28,0Ñ1,7 28,3Ñ1,8 20,6Ñ1,2 *# 

S, % 20,4Ñ1,1 23,9Ñ1,1 30,1Ñ3,7 * 34,4Ñ1,7 *# 

SA, % 9,3Ñ0,9 12,3Ñ0,9 *  10,7Ñ0,7 11,1Ñ1,0 * 

ɸF, % 58,3Ñ2,7 64,8Ñ1,7 * 67,1Ñ2,4 * 66,5 Ñ1,9 * 

NSA (per 100 cells 5,1Ñ0,6 6,4Ñ1,6 3,5Ñ0,5 2,8Ñ0,8 * 

NLA (per 100 cells 1,3Ñ0,3 0,8Ñ0,1 * 0,4Ñ0,2 *# 0,4Ñ0,1 *# 

Nɸ (per 100 cells 6,4Ñ0,8 7,2Ñ1,6 3,9Ñ0,5 *# 3,1Ñ0,9 *# 

P3, % 27,1Ñ5,0 36,5Ñ4,0 26,6Ñ2,9 # 27,1Ñ1,6 # 

 

From the data in Table 5, it can be seen that in the women of the main group, high 

activity of SOD persisted throughout the postoperative period, and this led to a compensatory 

decrease in the concentration of G-S-T by 3-7 days, and by 5-7 days to a decrease in the level 

of lipid peroxides. 

Table 5 

The state of LPO and AOP after radical operations in patients with uterine oncopathology on 

the background of selmevitis (MÑm) 

Indicators 
Before the 

operation, n=16 

1 st day,  

n=15 

3-4 days, 

n=13 

5-7 days,  

n=18 

DC, nmol / ml 114,4Ñ6,1 114,3Ñ7,3 102,9Ñ6,8 *# 100,8Ñ3,8 *# 

ʄDA, nmol / ml 15,3Ñ1,3 13,7Ñ0,9 17,1Ñ1,5 *# 16,6Ñ1,0 *# 

Vit. ɽ, nmol / ml 4,9Ñ0,3 5,3Ñ0,7 4,4Ñ0,3 3,4Ñ0,3 *# 

SOD, c.u. 27,5Ñ5,6 43,9Ñ6,6 *# 31,0Ñ6,9 # 34,1Ñ6,7 *# 

G-S-T, nmol / (min.l) 940,6Ñ175,1 793,3Ñ125,1 523,2Ñ105,5 *# 675,7Ñ127,9 * 

 

The women in the comparison group showed a high degree of correlation between the 

level of LPO products and the concentration of FH, IRP, and the number of P. There was a 

strong positive relationship between GïSïT and ART and INR, and a strong negative 

relationship between GïSïT and IRP, GïSïT and the number of P. 

Thus, oncopathology of the uterus, extensive gynecological surgery (removal of the 

uterus with appendages) contributes to the intensification of LPO and the associated 

activation of platelet and coagulation units of hemostasis. 

In addition to traditional therapy with selmevitum, which was accompanied by an 

increase in AOP and inhibition of LPO, hemostatic disorders caused by malignant uterine 

disease and their surgical treatment are significantly weakened and hemostatic indicators 

quickly returned to original values. This confirms the connection of hemostasiological 
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changes with the intensification of LPO and provides grounds for including the antioxidant 

selmevitum in the complex of conventional therapy. 

Conclusions 

1. In patients suffering from uterine cancer, lipid peroxidation was accelerated 

and antioxidant protection was activated (a twofold increase in the level of 

glutathioneïSïtransferase) and signs of the development of the "transitional" 

stage of disseminated intravascular coagulation (elongation of APTT, TT, an 

increase in PR, INR, RFMC, PDF and fibrinogen levels, a decrease in AT III, 

IRP, an increase in the number of APF and the number of large aggregates) 

were found, which persisted after radical surgery for oncopathology of the 

uterus up to 7 days. 

2. Activation of hemostasis in all surgical interventions in patients with uterine 

cancer is synchronized with the acceleration of LPO and a decrease in the 

content of vitamin E in red blood cells. The addition of traditional therapy 

with selmevitum limits the activation of LPO and leads to an increase in the 

antioxidant potential. 

Practical recommendations 

1. To limit hemostasiological changes in the surgical treatment of patients with 

uterine cancer, it is recommended to prescribe selmevitum 1 tablet per day 

(14 days before and 14 days after surgery against the background of 

traditional therapy). 

2. Before performing laparotomic radical operations for the treatment of 

malignant diseases of the uterus, and in the postoperative period, it is 

recommended to establish the number of P, the number of small platelet 

aggregates, determine ART, APTT, TT, PR, INR, FG, RFMC, PDF, AT III, 

IRP, the level of primary and secondary products of LP and G-S-T. 
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ʈɸɿɼɽʃ I I . ʇʀʑɽɺɸʗ ʇʈʆʄʓʐʃɽʅʅʆʉʊʔ 

 

ɼʦʥʝʮʢʠʭ ɸ.ɻ. 
1,2

 

ʇʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʙʳʯʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
1
ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʭʦʣʦʜʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ ʠʤ. 

ɺ.ʄ. ɻʦʨʙʘʪʦʚʘè ʈɸʅ 
2
ʌɻɹʆʋ ɺʆ ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ï ʄʦʩʢʦʚʩʢʘʷ 

ʩʝʣʴʩʢʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʠʤ. ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ 

(ʈʦʩʩʠʷ, ʄʦʩʢʚʘ) 

doi: 10.18411/sr-10-08-2021-07 

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʚʝʩʦʚʦʛʦ ʨʦʩʪʘ ʙʳʯʢʦʚ ʨʘʟʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʀʟʫʯʝʥ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʙʳʯʢʦʚ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ, ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʠ ʛʝʨʝʬʦʨʜʩʢʦʡ 

ʧʦʨʦʜ ʚ ʧʝʨʠʦʜ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ. ʇʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʠ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʙʳʯʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʦʜʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʥʘ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʚʘʷ ʤʘʩʩʘ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, 

ʧʦʨʦʜʳ ʨʘʟʣʠʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

 

Abstract 

The data on the weight growth of bulls of different productivity directions are given. 

The growth and development of bulls of the Simmental, Aberdeen-Angus and Hereford 

breeds during their cultivation and feeding were studied. The change in the live weight, the 

coefficient and the dynamics of the growth of bull calves depending on the breed affiliation 

and the direction of productivity is established. It is established that the direction of 

productivity has a certain influence on the intensity of growth and development of animals, as 

well as on the dynamics of the growth of live weight. 

Keywords: live weight, growth and development, average daily growth, breeds of 

various productivity directions. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʧʦʣʥʦʮʝʥʥʳʤ ʤʷʩʦʤ ʠ 

ʤʷʩʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʇʦʵʪʦʤʫ ʨʘʟʚʠʪʠʶ ʤʷʩʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ 

ʫʜʝʣʷʪʴʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ, ʚ ʩʚʷʟʠ ʩ ʚʦʟʨʦʩʰʠʤ ʩʧʨʦʩʦʤ ʥʘ ʢʘʯʝʩʪʚʝʥʥʫʶ ʛʦʚʷʜʠʥʫ, 

ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʧʦʛʦʣʦʚʴʝ ʤʷʩʥʦʛʦ ʩʢʦʪʘ. ʕʪʦ 

ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʷʩʥʳʭ 

ʧʦʨʦʜ, ʪʘʢʠʭ ʢʘʢ, ʩʠʤʤʝʥʪʘʣʴʩʢʘʷ, ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʘʷ ʠ ʛʝʨʝʬʦʨʜʩʢʘʷ [2,3]. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʦʚʷʜʠʥʳ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʤʦʣʦʯʥʦʛʦ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ 

ʩʢʨʝʱʠʚʘʥʠʠ ʩʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʤʷʩʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʥʘʨʦʜʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ [4, 2]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʢʘʯʝʩʪʚʦ ʛʦʚʷʜʠʥʳ ʚʣʠʷʶʪ ʧʦʨʦʜʘ, ʧʦʣ, ʚʦʟʨʘʩʪ ʞʠʚʦʪʥʦʛʦ, 

ʝʛʦ ʫʧʠʪʘʥʥʦʩʪʴ, ʫʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ [6-8]. 

ɺ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʚ ʤʷʩʝ ʙʳʯʢʦʚ 

ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ, ʙʝʣʢʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʙʳʣʦ 
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ʚʳʩʦʢʠʤ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʘʤʠ ʠ 

ʛʝʨʝʬʦʨʜʘʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʷʩʦ ʩʠʤʤʝʥʪʘʣʦʚ ʙʦʣʝʝ ʧʦʩʪʥʦʝ, ʯʝʤ ʤʷʩʦ ʫ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʷʩʥʳʭ ʧʦʨʦʜ [3]. 

ɸʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʘʷ ʠ ʛʝʨʝʬʦʨʜʩʢʘʷ ʧʦʨʦʜʳ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʪʥʦʩʷʪʩʷ ʢ 

ʤʷʩʥʳʤ ʧʦʨʦʜʘʤ ʠ ʧʦʩʣʝ ʫʙʦʷ ʦʥʠ ʜʘʶʪ ʛʦʚʷʜʠʥʫ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ [3, 5]. 

ʉʠʤʤʝʥʪʘʣʴʩʢʠʡ ʩʢʦʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʯʠʩʪʦʧʦʨʦʜʥʦʤ ʨʘʟʚʝʜʝʥʠʠ ʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʤʷʩʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʦʪʘ ʤʦʣʦʯʥʦʛʦ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʦʩʪʘ, ʭʦʨʦʰʦ ʠʩʧʦʣʴʟʫʶʪ ʛʨʫʙʳʝ ʢʦʨʤʘ, 

ʩʧʦʩʦʙʥʳ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʩʦʭʨʘʥʷʪʴ ʚʳʩʦʢʫʶ ʵʥʝʨʛʠʶ ʨʦʩʪʘ [2]. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʨʘʙʦʪʫ ʚʳʧʦʣʥʷʣʠ ʚ ʧʣʝʤʝʥʥʦʤ 

ʭʦʟʷʡʩʪʚʝ ʆʆʆ çʌʘʚʦʨʠʪè ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 

ʯʠʩʪʦʧʦʨʦʜʥʳʝ ʙʳʯʢʠ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ, ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʠ ʛʝʨʝʬʦʨʜʩʢʦʡ ʧʦʨʦʜ. ʆʪ 

ʨʦʞʜʝʥʠʷ ʜʦ 6-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʯʢʦʚ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ ʩʦʜʝʨʞʘʣʠ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ ï ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʤʠʢʘʭ ʥʘ ʚʳʧʦʝʯʥʳʭ 

ʧʣʦʱʘʜʢʘʭ, ʘ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʠ ʛʝʨʝʬʦʨʜʩʢʦʡ ʧʦʨʦʜ ï ʧʦ ʪʝʭʥʦʣʦʛʠʠ  ʚʳʨʘʱʠʚʘʥʠʷ 

ʤʷʩʥʦʛʦ ʩʢʦʪʘ ʥʘ ʧʦʜʩʦʩʝ ʧʦ ʩʠʩʪʝʤʝ çʢʦʨʦʚʘ-ʪʝʣʝʥʦʢè ʚ ʫʩʣʦʚʠʷʭ ʧʘʩʪʙʠʱʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ [6]. ʊʠʧ ʢʦʨʤʣʝʥʠʷ ï ʩʠʣʦʩʥʦ-ʩʝʥʘʞʥʳʡ (ʩʝʥʦ, ʩʦʣʦʤʘ, ʩʠʣʦʩ, ʩʝʥʘʞ ʠ 

ʟʝʨʥʦʩʤʝʩʴ) ʩʦʛʣʘʩʥʦ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʥʦʨʤʘʤʠ ʠ ʨʘʮʠʦʥʘʤʠ ʢʦʨʤʣʝʥʠʷ 

ʦʪʢʦʨʤʦʯʥʦʛʦ ʤʦʣʦʜʥʷʢʘ [7]. ɾʠʚʫʶ ʤʘʩʩʫ ʙʳʯʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʚ 6, 8, 10, 12 ʠ 15-ʪʠ 

ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ. 

 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʠʙʦʣʴʰʝʡ ʞʠʚʦʡ ʤʘʩʩʦʡ ʧʨʠ ʨʦʞʜʝʥʠʠ ʦʙʣʘʜʘʣʠ 

ʪʝʣʷʪʘ ʧʦʨʦʜʳ ʛʝʨʝʬʦʨʜ (32,0 ʢʛ), ʘ ʥʘʠʤʝʥʴʰʠʡ ï ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ (25,0 ʢʛ), ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʨʦʚ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʧʦʨʦʜʳ [8]. ʉ 6-ʪʠ 

ʜʦ 15-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʞʠʚʘʷ ʤʘʩʩʘ ʫ ʙʳʯʢʦʚ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ, ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ 

ʠ ʛʝʨʝʬʦʨʜʩʢʦʡ ʧʦʨʦʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 289,8; 305,6 ʠ 320,9 ʢʛ. ɺ 

ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥʘʭ ʥʘʠʙʦʣʴʰʠʡ ʝʝ ʨʦʩʪ ʦʪʤʝʯʝʥ ʫ ʙʳʯʢʦʚ ʛʝʨʝʬʦʨʜʩʢʦʡ ʧʦʨʦʜʳ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʤʤʝʥʪʘʣʘʤʠ ʠ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʘʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 31,1 ʢʛ ʠ 15,3 ʢʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʞʠʚʫʶ ʤʘʩʩʫ ʧʨʠ ʩʥʷʪʠʠ ʩ ʦʪʢʦʨʤʘ ʠʤʝʣʠ ʙʳʯʢʠ 

ʧʦʨʦʜʳ ʛʝʨʝʬʦʨʜ ï 504,3 ʢʛ, ʯʪʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʤʤʝʥʪʘʣʘʤʠ ʠ ʘʙʝʨʜʠʥ-

ʘʥʛʫʩʩʘʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 53,1 ʢʛ, ʠʣʠ ʥʘ 10,5 % ʠ 26,1 ʢʛ, ʠʣʠ ʥʘ 5,2 %. 

ɸʥʘʣʦʛʠʯʥʫʶ ʢʘʨʪʠʥʫ ʥʘʙʣʶʜʘʣʠ ʠ ʚ ʜʨʫʛʠʝ ʧʝʨʠʦʜʳ ʚʳʨʘʱʠʚʘʥʠʷ ʙʳʯʢʦʚ ʠʟʫʯʘʝʤʳʭ 

ʧʦʨʦʜ. ʉ 6-ʪʠ ʜʦ 15-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʢʣʘʩʩʫ 

ʵʣʠʪʘ. 
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ʈʠʩʫʥʦʢ 1 ï ʀʟʤʝʥʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʙʳʯʢʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʨʦʜ 

 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʩ 6-ʪʠ ʜʦ 15-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʩʦʩʪʘʚʠʣ ʫ ʙʳʯʢʦʚ ʩʠʤʤʝʥʪʘʣʴʩʢʦʛʦ, ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʛʦ ʠ ʛʝʨʝʬʦʨʜʩʢʦʛʦ ʩʢʦʪʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1053,8; 1111,2 ʠ 1166,9 ʛ (ʨʠʩ. 2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʘʥʥʳʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʙʳʯʢʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʨʦʜ ʩ 6 ʜʦ15 ʤʝʩ. 

ʚʦʟʨʘʩʪʘ 

 

ʋ ʧʦʩʣʝʜʥʠʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʠ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʧʦʨʦʜʦʡ, 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ ʤʘʩʩʳ ʙʳʣʠ ʚʳʰʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 113,1 ʛ, ʠʣʠ ʥʘ 

9,7 % ʠ 55,7 ʛ, ʠʣʠ ʥʘ 4,8 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʯʢʠ ʤʷʩʥʳʭ ʧʦʨʦʜ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʦʡ ʠ 

ʛʝʨʝʬʦʨʜʩʢʦʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʨʦʩʪʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʠʤʤʝʥʪʘʣʘʤʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʳʭ 

ʚʣʠʷʶʪ ʤʝʩʷʮ ʨʦʞʜʝʥʠʷ ʠ ʩʝʟʦʥ ʛʦʜʘ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ.  ɺ 

ʫʩʣʦʚʠʷʭ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ʈʦʩʩʠʠ ʙʳʯʢʠ ʧʦʨʦʜʳ ʛʝʨʝʬʦʨʜ ʥʘ ʦʪʢʦʨʤʝ ʩ 6-ʪʠ ʜʦ 15-ʪʠ 

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤ ʧʨʠʨʦʩʪʘʤ ʞʠʚʦʡ ʤʘʩʩʳ ʧʨʝʚʦʩʭʦʜʠʣʠ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 47 ð 

 

 

 

ʘʥʘʣʦʛʦʚ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʠ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʧʦʨʦʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 113,1 ʛ, ʠʣʠ ʥʘ 

9,7 % ʠ ʥʘ 55,7 ʛ, ʠʣʠ 4,8 %. ɺ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʙʳʯʢʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʧʦʨʦʜ ʜʦʩʪʠʛʘʶʪ ʦʧʪʠʤʘʣʴʥʦʡ ʫʙʦʡʥʦʡ ʞʠʚʦʡ ʤʘʩʩʳ ʢ 15-ʪʠ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ. 
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ɸʥʥʦʪʘʮʠʷ 

ɸʢʢʫʤʫʣʠʨʦʚʘʥʠʝ ʭʦʣʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʫʶ 

ʪʝʭʥʦʣʦʛʠʶ ʩʦʭʨʘʥʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʫʨʦʚʥʝ, ʯʝʤ 

ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʭʣʘʜʦʘʢʢʫʤʫʣʷʪʦʨʦʚ ʚ ʩʠʩʪʝʤʘʭ 

ʦʭʣʘʞʜʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʨʘʮʠʦʥʘʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʟʦʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʭʦʣʦʜ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʭʦʣʦʜʘ ʚ ʧʝʨʠʦʜ ʜʝʡʩʪʚʠʷ ʣʴʛʦʪʥʦʛʦ ʪʘʨʠʬʘ ʥʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʠ ʨʘʩʭʦʜʦʚʘʥʠʝ ʝʛʦ ʚ ʧʝʨʠʦʜ ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝ ʭʦʣʦʜʘ, ʪʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ, 

ʭʣʘʜʦʘʢʢʫʤʫʣʷʪʦʨ, ʘʢʢʫʤʫʣʠʨʫʶʱʝʝ ʚʝʱʝʩʪʚʦ, ʩʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ. 
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Abstract 

Cold storage is a cost-effective technology for storing thermal energy at a lower 

temperature level than the environment, and is one of the ways to improve the efficiency of 

energy use. The use of refrigeration accumulators in the cooling systems of food industry 

enterprises makes it possible to use rationally the seasonal natural cold, to ensure an 

economically beneficial accumulation of artificial cold during the period of the preferential 

electricity tariff, and its consumption during peak loads. 

Keywords: cold storage, heat load, cold storage, storage substance, cooling system. 

 

ʇʨʦʙʣʝʤʘ ʵʢʦʥʦʤʠʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʜʝʬʠʮʠʪʦʤ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʢ ʥʠʢʦʛʜʘ 

ʘʢʪʫʘʣʴʥʘ. ʆʩʥʦʚʥʳʝ ʧʫʪʠ ʝʝ ʨʝʰʝʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ 

ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʝ 

ʵʢʦʥʦʤʠʯʥʳʭ ʨʝʞʠʤʦʚ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ [1, 2]. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʭʦʣʦʜʘ ʜʣʷ ʥʫʞʜ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʨʘʩʭʦʜʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʵʪʦʤʫ ʧʝʨʚʦʩʪʝʧʝʥʥʘʷ 

ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʚʦʧʨʦʩʘʤ ʝʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [3,4].  

ʅʘʨʷʜʫ ʩ ʚʥʝʜʨʝʥʠʝʤ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ 

ʭʦʣʦʜʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠ, 

ʩʣʝʜʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʫʪʦʯʥʳʝ ʠ ʛʦʜʦʚʳʝ ʛʨʘʬʠʢʠ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʦʡ ʵʥʝʨʛʠʠ 

(ʭʦʣʦʜʘ) [5]. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ: 

ī ʩʦʟʜʘʥʠʷ ʨʝʟʝʨʚʘ ʭʦʣʦʜʘ ʚ ʩʣʫʯʘʝ ʚʥʝʟʘʧʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʨʘʙʦʪʳ 
ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ; 

ī  ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʭʦʜʘ ʭʦʣʦʜʘ ʚʦ ʤʥʦʛʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ; 

ī ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʴʛʦʪʥʳʭ ʪʘʨʠʬʦʚ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ.  

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʨʝʟʢʦ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʪʦʨʠʯʥʳʭ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʭʦʣʦʜʘ, ʧʦʜʜʘʶʱʠʭʩʷ 

ʨʝʛʝʥʝʨʠʨʦʚʘʥʠʶ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʠ ʪ.ʜ.  ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ:  

ī ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ (ʚʦ ʚʨʝʤʝʥʠ ʠ/ʠʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ) ʤʝʞʜʫ 
ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʭʦʣʦʜʘ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʥʝʤ; 

ī ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʚʪʦʨʠʯʥʳʭ ʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʭʦʣʦʜʘ. 

ʆʜʠʥ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ ï ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʭʦʣʦʜʘ 

(ɸʕʍ). ɸʕʍ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʩʦʭʨʘʥʝʥʠʷ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʫʨʦʚʥʝ, ʯʝʤ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, 

ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʅʘ ʨʠʩʫʥʢʝ 

1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ɸʕʍ ʩ ʧʦʤʦʱʴʶ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʭʦʣʦʜʘ (ɸʍ). 

  



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 49 ð 

 

 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ɸʕʍ ʚ ʩʠʩʪʝʤʘʭ ʦʭʣʘʞʜʝʥʠʷ 

 

ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ɸʕʍ ʚ ʦʭʣʘʞʜʘʶʱʠʭ ʩʠʩʪʝʤʘʭ ʩ ʤʘʰʠʥʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ ï 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʜʦʨʦʛʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʚʥʝʧʠʢʦʚʳʭ ʧʝʨʠʦʜʦʚ ʧʦʪʨʝʙʣʝʥʠʷ (ʥʦʯʥʦʝ 

ʚʨʝʤʷ ʩʫʪʦʢ) ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʭʣʘʞʜʝʥʠʠ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʢʦʛʜʘ 

ʮʝʥʘ ʟʘ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʚʳʰʝ [6]. 

ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʦʙʨʘʱʘʶʪ 

ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ɸʍ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʘʢʢʫʤʫʣʠʨʫʶʱʠʝ ʚʝʱʝʩʪʚʘ (ɸɺ) ʝʤʢʦʩʪʥʦʛʦ (ʙʝʟ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ɸɺ) ʠʣʠ 

ʣʘʪʝʥʪʥʦʛʦ (ʬʘʟʦʚʳʤ ʧʝʨʝʭʦʜʦʤ ɸɺ) ʪʠʧʦʚ ʜʣʷ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚ 

ʩʣʫʯʘʝ:  

Á ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʭʦʣʦʜʠʣʴʥʦʝ ʦʙʦʨʫ-

ʜʦʚʘʥʠʝ (ʍʆ) ʠ/ʠʣʠ ʥʘʣʠʯʠʷ ʠʭ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ: 

ī ʫʤʝʥʴʰʠʪʴ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʤʦʱʥʦʩʪʴ ʍʆ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʩʥʠʞʝʥʠʶ 
ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ;  

ī ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʍʆ ʚ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʤ ʨʝʞʠʤʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʠ ʧʦʚʳʰʝʥʠʶ ʂʇɼ; 

Á ʯʘʩʪʠʯʥʦʛʦ ʠʣʠ ʧʦʣʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʭʦʣʦʜʘ ʚ 
ʥʦʯʥʳʝ ʯʘʩʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ 

ʩʫʪʦʢ: 

ī  ʦʩʫɦʝʩʪʚʠʪʴ ʨʘʟʛʨʫʟʢʫ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ 

ʧʦʜʩʪʘʥʮʠʡ, ʩʥʠʟʠʪʴ ʠʭ ʫʩʪʘʥʦʚʦʯʥʳʝ ʵʥʝʨʛʦʛʝʥʝʨʠʨʫʶʱʠʝ ʤʦʱʥʦʩʪʠ; 

ī  ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʵʥʝʨʛʦʤʦʱʥʦʩʪʠ, ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʚʝʣʠʯʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʬʪʠ, ʛʘʟʘ, ʫʛʣʷ ʠ ʪ.ʜ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʍʆ 

ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʦʣʦʢʦʧʨʠʝʤʥʦʛʦ ʧʫʥʢʪʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʝʨʠʦʜʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʩʪʫʧʣʝʥʠʶ ʤʦʣʦʢʘ ʧʦʩʣʝ ʫʪʨʝʥʥʝʡ ʠ ʚʝʯʝʨʥʝʡ ʜʦʡʢʠ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ Ű1 ʠ Ű2 [7]. 

  



ð 50 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʫʪʦʯʥʳʡ ʛʨʘʬʠʢ ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʦʣʦʢʦʧʨʠʝʤʥʦʛʦ ʧʫʥʢʪʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 20 ʪʦʥʥ ʤʦʣʦʢʘ ʚ ʩʫʪʢʠ 

 

ɹʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɸʍ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʍʆ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ Q0 Ó 

Qmax, ʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ɸʍ ï Q0 Ó Qmax ï Qʘʢ  ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʭʦʣʦʜʘ Qʘʢ, ʥʘʢʦʧʣʝʥʥʦʛʦ ʧʨʠ ʨʘʙʦʪʝ ʭʦʣʦʜʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʝʨʠʦʜʳ 

ʦʪʩʫʪʩʪʚʠʷ ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ Ű3 ʠ Ű4. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʍʆ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʂŰ = 0,18é0,23 ʜʦ ʂŰ = 0,75é0,8, ʘ 

ʫʩʪʘʥʦʚʦʯʥʘʷ ʤʦʱʥʦʩʪʴ ʍʆ ʩʥʠʞʘʝʪʩʷ ʚ 5 ʨʘʟ. 

ʆʩʥʦʚʥʳʝ ʚʳʛʦʜʳ, ʢʦʪʦʨʳʝ ɸʕʍ ʜʘʝʪ ʧʠʱʝʚʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʢʘʢ 

ʧʦʪʨʝʙʠʪʝʣʷʤ, ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʦʤʧʘʥʠʷʤ, ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʵʥʝʨʛʠʠ, ʢʨʦʤʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʥʝʝ ʧʨʝʠʤʫʱʝʩʪʚ ï ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʘʷ ʠ 

ʙʝʟʦʧʘʩʥʘʷ ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʬʦʥʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʵʢʦʣʦʛʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʉʆ2 ʠ ʭʣʦʨʬʪʦʨʫʛʣʝʨʦʜʦʚ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʜʝʣʷʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʭʦʣʦʜʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʪʘʢ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʪʴ 

ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʭʦʣʦʜʘ ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ 

ʮʝʥ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ.  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ɸʕʍ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʷʚʣʷʶʪʩʷ: 

ī ʩʝʟʦʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ ʣʴʜʘ, ʚʦʜʳ ʚ 
ʚʦʜʦʝʤʘʭ, ʦʭʘʞʜʝʥʥʳʭ ʛʨʫʥʪʦʚ ʠ ʪ.ʜ. ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʦʣʦʜʘ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ [8, 9]; 

ī ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʙʦ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʭʦʣʦʜʥʦʛʦ ʥʘʨʫʞʥʦʛʦ 
(ʟʠʤʥʠʡ ʧʝʨʠʦʜ), ʣʠʙʦ ʩʫʪʦʯʥʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʥʝʨʘʚʥʦʚʝʩʥʦʩʪʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ (ʦʩʝʥʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ) [10, 11].  

ʆʜʥʘʢʦ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʦʭʣʘʞʜʘʶʱʠʭ ʩʠʩʪʝʤ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʭʦʣʦʜʝ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʛʨʘʥʠʯʝʥʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʜʘʥʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʩʪʥʦʩʪʠ, ʩʫʪʦʯʥʦʡ ʠ 

ʩʝʟʦʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ.  

ʇʨʝʠʤʫʱʝʩʪʚʦ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ ʩ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʝʞʝʛʦʜʥʦʤ ʨʦʩʪʝ 

ʠʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ [12]. ɺ ʪʦʞʝ ʚʨʝʤʷ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ 

ʩʦʚʨʝʤʝʥʥʦʤʫ ʍʆ ʠ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʭʦʣʦʜʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ɸɺ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ɸʍ [13].  ʇʦʵʪʦʤʫ 

ʙʦʣʴʰʠʥʩʪʚʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʩʦʟʜʘʥʠʝ ʵʢʦʥʦʤʠʯʥʳʭ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ, ʦʩʥʘʱʝʥʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ɸʍ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 

ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ɸɺ. 
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ɺ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʠ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʘʢʢʫʤʫʣʷʪʦʨʳ ʭʦʣʦʜʘ 

ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʠʩʪʝʤʘʭ ʦʭʣʘʞʜʝʥʠʷ ʤʦʣʦʯʥʳʭ ʟʘʚʦʜʦʚ ʠ ʤʦʣʦʢʦʧʨʠʝʤʥʳʭ ʧʫʥʢʪʦʚ, 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʠʚʘ, ʥʘʧʠʪʢʦʚ ʠ ʩʦʢʦʚ, ʧʨʠ ʭʦʣʦʜʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʧʣʦʜʦʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʩʣʝ ʩʙʦʨʘ. ʅʝʨʘʚʥʦʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʭʦʣʦʜʠʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʤʷʩʥʦʡ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʜʥʫ ʩʤʝʥʫ ʠ ʠʤʝʶʱʠʭ ʦʪʜʝʣʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʧʨʠ 

ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (ʪʘʙʣʠʮʘ 1). ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʢʢʫʤʫʣʷʪʦʨʳ 

ʭʦʣʦʜʘ ʠ ʚ ʫʩʪʘʥʦʚʢʘʭ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʷʚʣʷʶʱʠʭʩʷ ʢʨʫʧʥʝʡʰʠʤʠ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʥʘʧʨʷʞʝʥʥʳʡ (ʜʥʝʚʥʦʡ) ʧʝʨʠʦʜ ʩʫʪʦʢ [14]. 

ʊʘʙʣʠʮʘ 1 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʭʦʣʦʜʘ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ɸʍ 
ʇʨʠʤʝʥʷʝʤʳʝ ʪʠʧʳ 

ɸʍ 

ʇʨʠʤʝʥʷʝʤʳʝ 

ʪʠʧʳ ɸɺ 

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʪʠʧʳ 

ɸɺ 

ʉʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʤʦʣʦʯʥʳʭ 

ʟʘʚʦʜʦʚ, ʤʦʣʦʢʦʧʨʠʝʤʥʳʭ 

ʧʫʥʢʪʦʚ 

ʝʤʢʦʩʪʥʳʝ (ʚʦʜʷʥʳʝ); 

ʣʝʜʷʥʳʝ (ʧʘʥʝʣʴʥʳʝ, 

ʪʨʫʙʯʘʪʳʝ, 

ʟʤʝʝʚʠʢʦʚʳʝ, 

ʙʘʪʘʨʝʡʥʳʝ); 

ʣʴʜʦʛʝʥʝʨʘʪʦʨʳ; 

ʚʦʜʘ; 

ʣʝʜ; 

 

ʙʠʥʘʨʥʳʡ ʣʝʜ; 

ʩʧʠʨʪʦʚʳʝ ʨʘʩʪʚʦʨʳ; 

ʵʚʪʝʢʪʠʯʝʩʢʠʝ 

ʨʘʩʪʚʦʨʳ ʜʣʷ 

ʟʝʨʦʪʦʨʦʚ; 

ʉʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʧʠʚʘ, ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ, 

ʩʦʢʦʚ, ʢʦʥʮʝʥʪʨʘʪʦʚ, 

ʩʫʙʣʠʤʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ. 

ʝʤʢʦʩʪʥʳʝ (ʚʩʝ 

ʪʠʧʳ); 

ʣʘʪʝʥʪʥʳʝ (ʚʩʝ ʪʠʧʳ); 
ʚʦʜʘ; 

ʣʝʜ; 

ʨʘʩʩʦʣʳ; 

ʨʘʩʪʚʦʨʳ 

ʵʪʠʣʝʥʛʣʠʢʦʣʷ 

ʚʦʜʘ; 

ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ 

ʦʨʛʘʥʠʯʝʩʢʠʭ/ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ 

ʙʠʥʘʨʥʳʡ ʣʝʜ; 

ʚʦʜʦʤʘʩʣʷʥʳʝ ʩʤʝʩʠ 

ʵʚʪʝʢʪʠʯʝʩʢʠʝ 

ʨʘʩʪʚʦʨʳ; 

ʢʨʠʩʪʘʣʣʦʛʠʜʨʘʪʳ 

ʩʦʣʝʡ; 

ʢʣʘʪʨʘʪʥʳʝ ʠ 

ʛʠʜʨʘʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ; 

ʧʘʨʘʬʠʥʳ; 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ; 

ʩʧʠʨʪʳ, ʵʬʠʨʳ; 

ʉʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ 

ʤʷʩʦʢʦʤʙʠʥʘʪʦʚ, ʢʦʣʙʘʩʥʳʭ 

ʮʝʭʦʚ, ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. ʝʤʢʦʩʪʥʳʝ (ʚʦʜʷʥʳʝ 

ʠ ʨʘʩʩʦʣʴʥʳʝ); 

ʣʝʜʷʥʳʝ (ʧʘʥʝʣʴʥʳʝ, 

ʙʘʪʘʨʝʡʥʳʝ, 

ʬʨʠʛʘʪʦʨʥʳʝ); 

ʉʠʩʪʝʤʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ 

ʩʫʙʣʠʤʠʨʦʚʘʥʠʷ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʟʘʚʦʜʦʚ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʙʳʩʪʨʦʟʘʤʦʨʦʞʝʥʥʳʭ ʙʣʶʜ, 

ʷʛʦʜ, ʦʚʦʱʝʡ, ʠ ʪ.ʜ. 

ʉʠʩʪʝʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ 

ʝʤʢʦʩʪʥʳʝ (ʚʦʜʷʥʳʝ 

ʠ ʨʘʩʩʦʣʴʥʳʝ); 

ʣʝʜʷʥʳʝ (ʧʘʥʝʣʴʥʳʝ, 

ʙʘʪʘʨʝʡʥʳʝ); 

ʚʦʜʘ; 

ʣʝʜ; 

ʚʦʜʥʳʝ 

ʨʘʩʪʚʦʨʳ ʩʦʣʝʡ; 

ʙʠʥʘʨʥʳʡ ʣʝʜ; 

ʚʦʜʦʤʘʩʣʷʥʳʝ ʩʤʝʩʠ; 

ʛʠʜʨʘʪʳ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʞʠʜʢʦʩʪʝʡ; 

 

ʇʨʠʤʝʥʝʥʠʝ ɸʍ ʚ ʩʠʩʪʝʤʘʭ ʭʦʣʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʟʦʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʭʦʣʦʜ, 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʝ ʥʘʢʘʧʣʠʚʘʥʠʝ ʭʦʣʦʜʘ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩ 

ʧʦʤʦʱʴʶ ʍʆ ʚ ʧʝʨʠʦʜ ʜʝʡʩʪʚʠʷ ʣʴʛʦʪʥʦʛʦ ʪʘʨʠʬʘ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʠ ʨʘʩʭʦʜʦʚʘʥʠʝ 

ʝʛʦ ʚ ʧʝʨʠʦʜ ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʦʢ. ʕʢʦʥʦʤʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʚʳʨʘʙʦʪʢʫ ʭʦʣʦʜʘ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ɸʍ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʜʦ 50% ʠ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʦʭʣʘʞʜʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʭʦʣʦʜʠʣʴʥʳʭ ʢʘʤʝʨ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʟʘʜʘʯʘʤʠ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʭʦʣʦʜʠʣʴʥʳʤ ʭʦʟʷʡʩʪʚʦʤ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ 

ʥʘ ʧʦʪʝʨʠ ʭʦʣʦʜʘ ʚ ʢʘʤʝʨʘʭ ʭʦʣʦʜʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥɻʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʦʪʝʨʠ ʭʦʣʦʜʘ, 

ʭʦʣʦʜʠʣʴʥʘʷ ʢʘʤʝʨʘ. 

 

Abstract 

Energy saving and energy efficiency improvement during the operation of 

refrigerating chambers are the key tasks in solving the problem of rational use of energy 

resources by the refrigerating economy of the agro-industrial complex. The paper considers 

the main factors affecting the loss of cold in the chambers of refrigerating processing and 

storage of food products. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʦʣʦʜʠʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩʪʨʘʥʳ ʧʦʪʨʝʙʣʷʝʪʩʷ 15% ʦʪ 

ʦʙʝɦʛʦ ʦʙʲʝʤʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʚ ʈʦʩʩʠʠ [1, 2]. 

ʉʨʝʜʠ ʥʠʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʭʦʣʦʜʠʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɸʇʂ), ʢʦʪʦʨʦʝ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 10 ʤʣʥ. ʪ. ʫ. ʝʜʠʥʠʮ 

ʭʦʣʦʜʠʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʷʩʥʦʡ, ʤʦʣʦʯʥʦʡ, ʨʳʙʥʦʡ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʦʨʛʦʚʣʠ, ʩʠʩʪʝʤʳ ɻʦʩʨʝʟʝʨʚʘ ʠ 

ʪ.ʜ. [3]. ʆʥʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚ ɸʇʂ ï 

ʙʦʣʝʝ 50% ʚʩʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʨʘʩʭʦʜʫʝʤʦʡ ʢʦʤʧʣʝʢʩʦʤ [4]. ʀ ʧʨʠʚʝʜʝʥʥʳʝ ʮʠʬʨʳ 

ʙʫʜʝʪ ʪʦʣʴʢʦ ʚʩʝ ʚʦʟʨʘʩʪʘʪʴ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʙʱʝʤʠʨʦʚʳʤ ʨʦʩʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʧʦʚʳʰʝʥʠʝʤ ʨʘʩʭʦʜʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

[5, 6]. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʦʪʨʝʙʣʝʥʠʠ 

ʭʦʣʦʜʘ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʠʟʥʦʩʫ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʠ ʥʝʥʦʨʤʘʪʠʚʥʳʤ 

ʧʦʪʝʨʷʤ ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʳ ʯʝʪʢʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ ʜʣʷ ʧʝʨʩʦʥʘʣʘ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʪʩʫʪʩʪʚʫʶʪ 

ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʷʪʠʡ, ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʠ 

ʧʦʚʳʰʝʥʥʳʤ ʵʥʝʨʛʦʧʦʪʝʨʷʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʧʠʱʝʚʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʈʝʘʣʴʥʳʝ ʧʦʪʝʨʠ ʭʦʣʦʜʘ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʝʨʝʨʘʩʭʦʜ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʭʦʣʦʜʠʣʴʥʳʭ ʢʘʤʝʨ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʥʦʨʤʘʪʠʚʳ ʠ ʚʳʰʝ ʩʨʝʜʥʝʝʚʨʦʧʝʡʩʢʦʛʦ ʫʨʦʚʥʷ. 

ʉʫʤʤʘʨʥʳʝ ʛʦʜʦʚʳʝ ʧʦʪʝʨʠ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ, ʨʘʩʭʦʜʫʝʤʦʛʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʭʦʣʦʜʘ, ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʦʪ 10 ʜʦ 35 

ʤʣʥ. ʪʦʥʥ [7]. 

ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ 

ʧʦʣʦʞʝʥʠʷʤʠ ʨʷʜʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʚ ʪʦʤ ʯʠʩʣʝ çʕʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ 

ʈʦʩʩʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛ.è ʠ çɼʦʢʪʨʠʥʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠè. ɺ 

ʵʪʠʭ ʜʦʢʫʤʝʥʪʘʭ ʧʨʦʙʣʝʤʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʦʧʨʝʜʝʣʝʥʳ 

ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʥʘʮʝʣʝʥʥʦʡ 

ʥʘ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʸʤʢʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʚʳʰʝʥʠʝ ʝʸ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʘʢ ʥʘ ʚʥʫʪʨʝʥʥʝʤ, ʪʘʢ ʠ ʥʘ 

ʤʠʨʦʚʦʤ ʨʳʥʢʝ [8]. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʝʩʫʨʩʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʭʦʣʦʜʠʣʴʥʦʡ ʦʪʨʘʩʣʠ 

ʥʝʦʙʭʦʜʠʤʦ [9, 10, 11, 12]:  

ī ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʦʮʝʥʢʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʦʚʳʭ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʭʦʣʦʜʠʣʴʥʠʢʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤ ʉʅʠʇ ʠ ʥʦʨʤʘʪʠʚʘʤ ɽʚʨʦʩʦʶʟʘ; 

ī ʦʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʧʦʩʪʦʷʥʥʦʛʦ ʫʯʝʪʘ ʨʘʩʭʦʜʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʦʣʦʜʘ; ʧʨʦʚʝʜʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʦʙʩʣʝʜʦʚʘʥʠʡ ʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ; 

ī ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʚʳʨʘʙʦʪʢʝ 
ʠ ʧʦʪʨʝʙʣʝʥʠʠ ʭʦʣʦʜʘ; 

ī ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʢʦʥʪʨʦʣʷ ʩʦ ʩʪʦʨʦʥʳ 

ʠʥʩʧʝʢʪʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ (ʩʦʩʪʘʚʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʘʩʧʦʨʪʘ) ʠ 

ʩʘʤʦʢʦʥʪʨʦʣʷ ʧʨʝʜʧʨʠʷʪʠʷ (ʧʨʦʚʝʜʝʥʠʝ ʵʥʝʨʛʦʘʫʜʠʪʘ) ʟʘ ʨʘʮʠʦʥʘʣʴʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. 



ð 54 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʇʝʨʝʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ-ʟʘ ʧʦʪʝʨʴ ʭʦʣʦʜʘ ʚ ʭʦʣʦʜʠʣʴʥʳʭ ʦʙʲʝʢʪʘʭ ɸʇʂ 

ʧʨʦʠʩʭʦʜʷʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ: ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʭʦʣʦʜʘ; ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ ʭʦʣʦʜʘ ʥʘ ʦʭʣʘʞʜʝʥʠʝ ʠ 

ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʧʨʦʜʫʢʪʘ; ʧʨʠ ʧʦʜʜʝʨʞʘʥʠʠ ʟʘʜʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ [4, 13]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʘʢʪʦʨʳ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʚʣʠʷʶʱʠʝ ʥʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʭʦʣʦʜʠʣʴʥʳʭ ʢʘʤʝʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʠʱʝʚʦʡ 

ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʅʘ ʦʙʱʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʭʦʣʦʜʘ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ ʭʦʣʦʜʠʣʴʥʳʭ ʢʘʤʝʨ ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ 

ʨʦʣʴ ʠʛʨʘʶʪ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʪʝʧʣʦʧʨʠʪʦʢʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʦʪʝʨʠ ʭʦʣʦʜʘ 

(ʨʠʩʫʥʦʢ 2). 

ʇʦ ʩʚʦʝʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʚʩʝ ʭʦʣʦʜʠʣʴʥʳʝ ʢʘʤʝʨʳ, ʚ ʦʩʥʦʚʥʦʤ, 

ʜʝʣʷʪʩʷ ʥʘ ʢʘʤʝʨʳ ʭʨʘʥʝʥʠʷ, ʦʭʣʘʞʜʝʥʠʷ ʠ ʟʘʤʦʨʘʞʠʚʘʥʠʷ. ʇʦʪʝʨʠ ʭʦʣʦʜʘ ʚ ʥʠʭ 

ʷʚʣʷʶʪʩʷ ʵʢʚʠʚʘʣʝʥʪʦʤ ʧʦʪʝʥʮʠʘʣʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʨʠʩʫʥʢʠ 1, 2) ʚʠʜʥʦ, ʯʪʦ ʧʨʠʯʠʥʳ ʧʦʪʝʨʴ ʭʦʣʦʜʘ ʚʦ ʚʩʝʭ ʢʘʤʝʨʘʭ ʥʦʩʷʪ 

ʦʜʠʥʘʢʦʚʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʨʷʜ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [4, 7, 12, 13 ï 15] ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʤʝʞʜʫ ʥʠʤʠ ʠʤʝʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ. 

 

ʈʠʩʫʥʦʢ 1 ï ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʭʦʣʦʜʠʣʴʥʳʭ ʢʘʤʝʨ 

 

ɼʣʷ ʢʘʤʝʨ ʦʭʣʘʞʜʝʥʠʷ ʠ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʩʥʦʚʥʦʡ ʨʘʩʭʦʜ 

ʭʦʣʦʜʘ ʥʘʧʨʘʚʣʝʥ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʦʪ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʝʝ ʭʦʣʦʜʠʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʝ (ʨʠʩʫʥʦʢ 3). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʦʪʝʨʠ ʭʦʣʦʜʘ, 

ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʭʦʣʦʜʠʣʴʥʳʭ ʢʘʤʝʨ, ʯʪʦ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʦ ʚ 

ʨʘʙʦʪʝ [13]. ʂ ʜʨʫʛʠʤ ʬʘʢʪʦʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʘʩʩʳ ʧʦʩʪʫʧʠʚʰʝʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʘʟʥʦʩʪʴ ʝʝ ʩʨʝʜʥʝʠʥʪʝʛʨʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʥʦʨʤʘʪʠʚʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ ʦʭʣʘʞʜʝʥʠʷ ʠʣʠ ʟʘʤʦʨʘʞʠʚʘʥʠʷ; ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ 

ʢʘʤʝʨʘʭ, ʛʨʘʬʠʢ ʟʘʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ ʧʨʦʜʫʢʮʠʠ, ʚʠʜ ʧʨʦʜʫʢʪʘ, ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʦʙʱʘʷ ʟʘʛʨʫʞʝʥʥʘʷ ʤʘʩʩʘ. 

ʇʨʠ ʵʪʦʤ ʧʦʪʝʨʠ ʭʦʣʦʜʘ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʠ 

ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʯʝʨʝʟ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʪʘʢʠʭ ʪʠʧʦʚ ʢʘʤʝʨ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʠʞʝ, ʯʝʤ ʟʘʪʨʘʪʳ ʥʘ ʭʦʣʦʜʠʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ (ʨʠʩʫʥʦʢ 3). 

 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 55 ð 

 

 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʘ ʧʦʪʝʨʴ ʭʦʣʦʜʘ ʚ ʭʦʣʦʜʠʣʴʥʦʡ ʢʘʤʝʨʝ 

 

 
     ï ʪʝʧʣʦʧʨʠʪʦʢʠ ʦʪ ʧʨʦʜʫʢʪʘ 

      ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʪʝʧʣʦʧʨʠʪʦʢʠ ʠ ʪʝʧʣʦʧʨʠʪʦʢʠ ʯʝʨʝʟ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʈʠʩʫʥʦʢ 3 ï ɼʦʣʷ ʨʘʩʭʦʜʘ ʭʦʣʦʜʘ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʚ ʢʘʤʝʨʘʭ ʦʭʣʘʞʜʝʥʠʷ (1, 3) 

ʩ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʤʠʥʫʩ 3 Áʉ ʠ ʟʘʤʦʨʘʞʠʚʘʥʠʷ (2, 4) ʩ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʤʠʥʫʩ 30 Áʉ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ: 1, 2 ï 30 Áʉ; 3, 4 ï 3,7 Áʉ 

 

ɼʣʷ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʘʦʙʦʨʦʪ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʷʚʣʷʶʪʩʷ 

ʧʦʪʝʨʠ ʭʦʣʦʜʘ ʯʝʨʝʟ ʝʝ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ï ʜʦ 95 % ʦʪ ʦʙʱʠʭ ʪʝʧʣʦʧʨʠʪʦʢʦʚ 

ʜʣʷ ʢʘʤʝʨ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ (ʨʠʩʫʥʦʢ 4). ɼʣʷ ʢʘʤʝʨ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ 

ʭʦʣʦʜʠʣʴʥʠʢʦʚ ʵʪʠ ʧʦʪʝʨʠ ʩʦʩʪʘʚʣʷʶʪ 40 õ 70%. ɼʦʣʷ ʧʦʪʝʨʴ ʭʦʣʦʜʘ ʧʨʠ ʥʘʣʠʯʠʠ 

ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʯʝʨʝʟ ʢʨʦʚʝʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 10 õ 25%. ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ 

ʜʦʣʷ ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʯʝʨʝʟ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʤʝʥʷʝʪʩʷ ʥʘ 20 õ 30 %. 

 

 
ʘ) 



ð 56 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

 
ʙ) 

      ï ʪʝʧʣʦʧʨʠʪʦʢʠ ʯʝʨʝʟ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

      ï ʪʝʧʣʦʧʨʠʪʦʢʠ ʦʪ ʧʨʦʜʫʢʪʘ 

      ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʪʝʧʣʦʧʨʠʪʦʢʠ 

ʈʠʩʫʥʦʢ 4 ï ʉʪʨʫʢʪʫʨʘ ʧʦʪʝʨʴ ʭʦʣʦʜʘ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʚ ʢʘʤʝʨʘʭ ʭʨʘʥʝʥʠʷ 

ʟʘʤʦʨʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʤʠʥʫʩ 18 Áʉ) ʩ ʙʘʪʘʨʝʡʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ (ʘ) ʠ ʩ 

ʚʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʷʤʠ (ʙ): 1, 2, 5, 6 ï ʢʘʤʝʨʳ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ; 3, 4, 7, 8 ï ʢʘʤʝʨʳ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ 

ʭʨʘʥʝʥʠʷ 

 
ʇʨʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʨʠʩʫʥʢʘ 3 ʚʠʜʥʦ, ʯʪʦ ʛʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʚʣʠʷʶʱʠʤʠ ʥʘ ʧʦʪʝʨʠ ʭʦʣʦʜʘ ʯʝʨʝʟ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʭʦʣʦʜʠʣʴʥʳʭ ʢʘʤʝʨ, 
ʷʚʣʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʠ ʢʘʤʝʨʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʫʯʠʪʳʚʘʷ ʢʠʥʝʪʠʢʫ ʠʟʤʝʥʝʥʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 
ʠʟʦʣʷʮʠʠ ʠ ʚʨʝʤʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳ, ʥʘʠʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ 
ʦʙʣʘʜʘʶʪ ʢʘʤʝʨʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʠʭ ʭʨʘʥʝʥʠʷ ʧʨʠ ʥʠʟʢʠʭ 
ʪʝʤʧʝʨʘʪʫʨʘʭ. ɽʩʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʭʦʣʦʜʠʣʴʥʳʝ ʢʘʤʝʨʳ ʧʦ ʧʦʪʝʥʮʠʘʣʫ 
ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʪʦ ʦʥ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʦʪ ʢʘʤʝʨ ʜʣʷ ʦʭʣʘʞʜʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ (0 
Ñ 5) Áʉ ʜʦ ʢʘʤʝʨ ʜʣʷ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʤʠʥʫʩ 24 Ñ 6) Áʉ. ʇʨʠ ʵʪʦʤ 
ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʤʝʨ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʧʦʪʝʨʴ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ 
ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʇʦʪʝʨʠ ʦʪ ʟʘʚʳʰʝʥʥʳʭ ʚʥʝʰʥʠʭ ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʚʳʟʚʘʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 
ʪʝʧʣʦʟʘʱʠʪʦʡ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʭʦʣʦʜʠʣʴʥʳʭ ʝʤʢʦʩʪʝʡ ʟʘ ʩʯʝʪ: 

ī ʟʘʥʠʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʪʝʧʣʦʧʝʨʝʜʘʯʝ 
ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʦʰʠʙʢʠ ʧʨʠ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʣʠ ʤʦʥʪʘʞʝ, ʥʝʦʧʨʘʚʜʘʥʥʘʷ ʵʢʦʥʦʤʠʷ ʧʨʠ 
ʩʪʨʦʠʪʝʣʴʩʪʚʝ); 

ī ʧʦʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 
ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʨʘʟʣʠʯʥʳʝ 
ʬʘʢʪʦʨʳ, ʛʣʘʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʝʢʘʯʝʩʪʚʝʥʥʘʷ ʠʣʠ 
ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʘʨʦʠʟʦʣʷʮʠʷ). 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ, ʬʘʢʪʦʨʳ, 
ʚʣʠʷʶʱʠʝ ʥʘ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʭʦʣʦʜʠʣʴʥʳʭ ʢʘʤʝʨ ʚ ʨʝʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʫʩʣʦʚʠʷʭ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ:  

ī ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʧʨʘʚʦʯʥʳʤ ʠʣʠ ʧʘʩʧʦʨʪʥʳʤ ʜʘʥʥʳʤ, 
ʫʭʫʜʰʝʥʠʝ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ [16 ï 19]; 

ī ʫʚʣʘʞʥʝʥʠʝ ʠ ʧʨʦʤʝʨʟʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ; 
ī ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʧʨʠʙʦʨʦʚ ʦʭʣʘʞʜʝʥʠʷ ʠ ʦʛʨʘʞʜʘʶʱʠʭ 
ʢʦʥʩʪʨʫʢʮʠʡ ʣʝʜʷʥʦʡ ʰʫʙʳ; 

ī ʥʘʣʠʯʠʝ çʪʝʧʣʦʚʳʭ ʤʦʩʪʦʚè, ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʥʘʨʫʰʝʥʠʡ 
ʮʝʣʦʩʪʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ; 

ī ʛʦʜʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʠ ʥʝʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ 
ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚʩʣʝʜʩʪʚʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ; 

ī ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʠ ʥʘʟʥʘʯʝʥʠʝ ʭʦʣʦʜʠʣʴʥʦʡ ʢʘʤʝʨʳ; 
ī ʪʠʧ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʤʝʨʳ ʜʚʝʨʝʡ, ʟʘʚʝʩ, ʥʘʣʠʯʠʝ ʪʘʤʙʫʨʦʚ; 
ī ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 
ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʭʦʣʦʜʠʣʴʥʳʭ ʢʘʤʝʨ ʠ ʛʨʘʬʠʢʦʚ 
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ʟʘʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ ʧʨʦʜʫʢʮʠʠ; ʦʙʝʩʧʝʯʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʛʨʫʟʢʠ 
ʭʦʣʦʜʠʣʴʥʳʭ ʢʘʤʝʨ ʠ ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ; ʦʨʛʘʥʠʟʘʮʠʶ ʫʯʝʪʘ ʠ 
ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʦʣʦʜʘ; ʧʨʦʚʝʜʝʥʠʝ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʩʧʦʨʪʦʚ. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨ ʭʠʤʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʠʩʪʝʤʝ Sb2S3-CrTe3 
1
ʀʥʩʪʠʪʫʪ ʂʘʪʘʣʠʟʘ ʠ ʅʝʦʨʛʘʥʠʯʝʩʢʦʡ ʍʠʤʠʠ  ʠʤ.ʄ.ʌ.ʅʘʛʠʝʚʘ ʅʘʮʠʦʥʘʣʴʥʦʡ 
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2
ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ɸʟʝʨʙʘʡʜʞʘʥ, ɹʘʢʫ) 

doi: 10.18411/sr-10-08-2021-10 

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʠʨʦʜʘ ʭʠʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʠʩʪʝʤʝ Sb2S3-CrTe3 ʠʩʩʣʝʜʦʚʘʥʘ 

ʤʝʪʦʜʘʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ (ɼʊɸ, XRD, MSA, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ 

ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ) ʠ ʧʦʩʪʨʦʝʥʘ T-x ʬʘʟʦʚʘʷ ʜʠʘʛʨʘʤʤʘ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩʠʩʪʝʤʘ Sb2S3-CrTe3 ʯʘʩʪʠʯʥʦ ʷʚʣʷʝʪʩʷ ʢʚʘʟʠʙʠʥʘʨʥʦʡ ʯʘʩʪʴʶ 

ʯʝʪʚʝʨʪʠʯʥʦʡ ʩʠʩʪʝʤʳ Sb-Cr-S-Te. ɺ ʩʠʩʪʝʤʝ ʦʙʨʘʟʫʶʪʩʷ ʪʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ ʪʦʣʴʢʦ ʥʘ 

ʦʩʥʦʚʝ Sb2S3, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʘʶʪ 5 ʤʦʣ. % CrTe3, ʘ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘ ʦʩʥʦʚʝ CrTe3 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ.     

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ, ʵʚʪʝʢʪʠʢʘ, ʬʘʟʦʚʘʷ ʜʠʘʛʨʘʤʤʘ, ʩʦʣʠʜʫʩ, ʣʠʢʚʠʜʫʩ. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʭʘʣʴʢʦʛʝʥʠʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʩʫʨʴʤʳ ʪʠʧʘ Sb2X3 (X = S, Se, Te) 

ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʫʥʠʢʘʣʴʥʳʤ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤ ʩʚʦʡʩʪʚʘʤ. ʄʥʦʛʠʝ ʪʨʦʡʥʳʝ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʫʯʘʩʪʠʝʤ ʭʘʣʴʢʦʛʝʥʠʜʦʚ ʩʫʨʴʤʳ. ʍʘʣʴʢʦʛʝʥʠʜʳ ʩʫʨʴʤʳ ʠ 

ʩʧʣʘʚʳ ʥʘ ʠʭ ʦʩʥʦʚʝ ʦʙʣʘʜʘʶʪ ʦʧʪʠʯʝʩʢʠʤʠ, ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [1-8]. 

ʕʪʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʪʠʧʘ ʪʝʨʤʦʵʣʝʤʝʥʪʦʚ ʠ ʬʦʪʦʨʝʟʠʩʪʦʨʦʚ ʜʣʷ ʥʫʞʜ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ 

[9-11]. 

ʍʘʣʴʢʦʛʝʥʠʜʳ ʭʨʦʤʘ ʠ ʩʧʣʘʚʳ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʧʦʣʫʯʝʥʥʳʝ ʪʨʦʡʥʳʤʠ 

ʩʦʝʜʠʥʝʥʠʷʤʠ ʤʝʜʠ, ʩʧʦʩʦʙʥʳ ʧʨʦʷʚʣʷʪʴ ʤʘʛʥʠʪʥʳʝ ʠ ʬʦʪʦʤʘʛʥʠʪʥʳʝ ʩʚʦʡʩʪʚʘ [12, 

13].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʘʢʪʫʘʣʝʥ ʧʦʠʩʢ ʥʦʚʳʭ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ 

ʤʘʛʥʠʪʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤ ʩʦʩʪʦʷʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ 

Sb2S3-CrTe3 ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʬʘʟʦʚʦʡ ʜʠʘʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʧʦʠʩʢ ʥʦʚʳʭ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʬʘʟ. 

Sb2S3 birlᴅĸmᴅsi 550
o
C konqruyent ᴅriyir vᴅ rombik sinqoniyada kristallaĸēr, qᴅfᴅs 

parametrlᴅri: a = 11,229; b = 11,310 ;  c = 3,83 ¡, fᴅza qr. Pbnm-D
16

2h, sēxlēĵē  ɟ=4,63 q/sm
3
, 

mikrobᴅrkliyi ʅɛ= 1400 MPʘ [13].   

CrTe3 birlᴅĸmᴅsi 480
ʦ
ʉ-dᴅ konqruyent ᴅriyir vᴅ rombik sinqoniyada kristallaĸēr, qᴅfᴅs 

parametrlᴅri : ʘ = 7,887; b= 11,22; c=11,56 ¡, ʧʨ.ʛʨ. P21 /c
 
ɟ=6,55 ʛ/ʩʤ

3
 [15].  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʉʧʣʘʚʳ ʩʠʩʪʝʤʳ Sb2S3-CrTe3 ʩʠʥʪʝʟʠʨʦʚʘʣʠ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ Sb2S3 ʠ CrTe3 ʚ 

ʚʘʢʫʫʤʠʨʦʚʘʥʳʭ ʜʦ 0,133 ʇʘ ʢʚʘʨʮʝʚʳʭ ʘʤʧʫʣʘʭ ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 700-900
ʦ
ʉ. ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʝʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʫʨʴʤʳ ʤʘʨʢʠ Sb-000,  ʪʝʣʣʫʨ 

ʤʘʨʢʠïɺ4 ʠ ʭʨʦʤʘ 99,97, ʩʝʨʘ ʆʉʏ. ʉ ʮʝʣʴʶ, ʧʦʣʫʯʝʥʠʝ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ   

ʩʧʣʘʚʦʚ ʧʨʦʚʦʜʠʣʠ ʦʪʞʠʛ ʧʨʠ 350
ʦ
C ʚ ʪʝʯʝʥʠʝ 150 ʯ. 
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ʉʧʣʘʚʦʚ ʩʠʩʪʝʤʳ Sb2S3-CrTe3 ʠʟʫʯʘʣʠ ʤʝʪʦʜʘʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-

ʪʝʨʤʠʯʝʩʢʦʛʦ (ɼʊɸ), ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ (ʈʌɸ), ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʦʛʦ (ʄʉɸ) ʘʥʘʣʠʟʦʚ , ʘ 

ʪʘʢʞʝ ʠʟʤʝʨʝʥʠʝʤ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ.  

ɼʊɸ ʩʧʣʘʚʦʚ ʩʠʩʪʝʤʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʠʙʦʨʝ TERMOSKAN-2 ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʥʘʛʨʝʚʘʥʠʷ 10 ʛʨʘʜ/ʤʠʥ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʢʘʣʠʙʨʦʚʘʥʥʳʝ ʭʨʦʤʝʣʴ-ʘʣʶʤʝʣʝʚʳʝ 

ʪʝʨʤʦʧʘʨʳ, ʵʪʘʣʦʥʦʤ ʩʣʫʞʠʣ Al2O3. 

ʈʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ ʩʧʣʘʚʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʨʝʥʪʛʝʥʦʚʩʢʦʤ  ʧʨʠʙʦʨʝ ʤʦʜʝʣʠ 

D-2 PHSER ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉuʂŬ-ʠʟʣʫʯʝʥʠʝ, Ni-ʬʠʣʴʪʨ. ʄʉɸ ʩʧʣʘʚʦʚ ʩʠʩʪʝʤʳ 

ʠʩʩʣʝʜʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʛʦ  ʤʠʢʨʦʩʢʦʧʘ ʄʀʄ-8.   

ʄʠʢʨʦʪʚʝʨʜʦʩʪʴ ʩʧʣʘʚʦʚ ʩʠʩʪʝʤʳ ʠʟʤʝʨʷʣʠ, ʥʘ ʤʠʢʨʦʪʚʝʨʜʦʤʝʨʝ ʇʄʊ-3. ʇʨʠ 

ʠʟʤʝʨʝʥʠʠ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʧʦʛʨʝʰʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 2,2-4,3%. ʇʣʦʪʥʦʩʪʴ ʩʧʣʘʚʦʚ 

ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʣʠ ʧʠʢʥʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʠʡ ʞʠʜʢʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦʣʫʦʣ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʉʧʣʘʚʳ ʩʠʩʪʝʤʳ Sb2S3-CrTe3 ʧʦʣʫʯʘʶʪʩʷ ʚ ʚʠʜʝ ʢʦʤʧʘʢʪʥʳʭ ʩʣʠʪʢʦʚ ʦʪ ʩʝʨʦʛʦ 

ʜʦ ʯʝʨʥʦʛʦ ʮʚʝʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʩʧʣʘʚʳ ʫʩʪʦʡʯʠʚʳ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ. ʀʭ 

ʨʘʟʣʘʛʘʶʪ ʩʠʣʴʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʢʠʩʣʦʪʳ (H2SO4, HNO3). ʈʘʚʥʦʚʝʩʥʳʝ ʩʧʣʘʚʳ 

ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʘʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʧʣʘʚʦʚ ʩʠʩʪʝʤʳ Sb2S3-CrTe3 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʪʝʨʤʦʛʨʘʤʤʘʭ ʩʧʣʘʚʦʚ ʦʙʥʘʨʫʞʝʥʳ ʜʚʘ ʠ ʪʨʠ ʵʥʜʦʪʝʨʤʠʯʝʩʢʠʭ 

ʵʬʬʝʢʪʘ. 

ɺʩʝ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʵʬʬʝʢʪʳ ʥʘ ʢʨʠʚʳʭ ʥʘʛʨʝʚʘ ʠ ʦʭʣʘʞʜʝʥʠʷ ʦʙʨʘʪʠʤʳ. 

ʇʨʦʚʝʜʝʥ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʩʧʣʘʚʦʚ ʩʠʩʪʝʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʩʧʣʘʚʳ ʩʠʩʪʝʤʳ Sb2S3-CrTe3 ʚ ʠʥʪʝʨʚʘʣʝ 0-5 ʤʦʣ. % CrTe3 ʦʜʥʦʬʘʟʥʳ, ʦʩʪʘʣʴʥʳʝ 

ʩʧʣʘʚʳ ʜʚʫʭʬʘʟʥʳʝ.    

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ɼʊɸ ʠ ʄʉɸ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ 

ʩʧʣʘʚʦʚ, ʩʦʜʝʨʞʘʱʠʭ 5, 50 ʠ 70 CrTe3. ʈʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʩʧʣʘʚʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʠʬʨʘʢʪʦʛʨʘʤʤʳ ʥʘ ʨʠʩ. 1. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 1, 

ʜʠʬʨʘʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʥʘ ʜʠʬʨʘʢʪʦʛʨʘʤʤʝ ʦʙʨʘʟʮʘ, ʩʦʜʝʨʞʘʱʝʛʦ 5 ʤʦʣ. % CrTe3 

ʘʥʘʣʦʛʠʯʥʳ ʜʠʬʨʘʢʮʠʦʥʥʳʤ ʣʠʥʠʷʤ ʩʦʝʜʠʥʝʥʠʷ Sb2S3.    
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ʈʠʩ. 1. ɼʠʬʨʘʢʪʦʛʨʘʤʳ ʩʧʣʘʚʦʚ ʩʠʩʪʝʤʳ Sb2S3-CrTe3: 

1- Sb2S3, 2-5 CrTe3, 3- 50, 4-70, 5-100 ʤʦʣ. % CrTe3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.2. ʊ-ʭ ʬʘʟʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʩʠʩʪʝʤʳ Sb2S3 ï CrTe3 

 

ʊʦ ʝʩʪʴ ʩʧʣʘʚ 5 ʤʦʣ. % CrTe3 ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʦʩʥʦʚʝ 

ʩʦʝʜʠʥʝʥʠʷ Sb2S3. ʅʘ ʜʠʬʨʘʢʪʦʛʨʘʤʤʝ ʩʧʣʘʚʦʚ, ʩʦʜʝʨʞʘʱʠʭ 50 ʠ 70 CrTe3, 

Sb2S3         20               40               60                 80         CrTe3 

                                                       ʤʦʣ. % 
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ʜʠʬʨʘʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʩʦʩʪʦʷʪ ʠʟ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʕʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʩʧʣʘʚʳ ʜʚʫʭʬʘʟʥʳʝ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ɼʊɸ, ʄʉɸ, ʈʌɸ, ʟʥʘʯʝʥʠʡ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ 

ʫʜʘʣʦʩʴ ʧʦʩʪʨʦʠʪʴ T-x ʬʘʟʦʚʫʶ ʜʠʘʛʨʘʤʤʫ ʩʠʩʪʝʤʳ Sb2S3-CrTe3 (ʨʠʩ. 2). 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʠʩʪʝʤʘ Sb2S3-CrTe3 ʯʘʩʪʠʯʥʦ ʢʚʘʟʠʙʠʥʘʨʥʘʷ. ɺ ʩʠʩʪʝʤʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʵʚʪʝʢʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʠ ʧʝʨʠʪʝʢʪʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʃʠʢʚʠʜʫʩ ʩʠʩʪʝʤʳ Sb2S3-CrTe3 ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʝʪʚʝʡ ʧʝʨʚʠʯʥʦʡ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ: Ŭ-ʬʘʟʳ (ʪʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ ʥʘ ʦʩʥʦʚʝ Sb2S3) ʠ ʩʦʝʜʠʥʝʥʠʷ Cr2Te3. ɺ 

ʠʥʪʝʨʚʘʣʝ ʢʦʥʮʝʥʪʨʘʮʠʡ     0-30 ʤʦʣ. % CrTe3 ʧʝʨʚʠʯʥʘʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ Ŭ-ʬʘʟʳ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʣʠʥʠʠ ʣʠʢʚʠʜʫʩʘ. ɺ ʠʥʪʝʨʚʘʣʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 30-100 ʤʦʣ. % CrTe3 

ʢʨʠʩʪʘʣʣʳ Cr2Te3 ʚ ʦʩʥʦʚʥʦʤ ʦʩʘʞʜʘʶʪʩʷ ʠʟ ʞʠʜʢʦʩʪʠ. ʉʦʝʜʠʥʝʥʠʝ CrTe3 

ʠʥʢʦʥʛʨʫʵʥʪʥʦ ʧʣʘʚʠʪʩʷ ʧʨʠ 480ÁC. ɺʳʰʝ ʧʝʨʠʪʝʢʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ CrTe3 

ʨʘʟʣʘʛʘʝʪʩʷ ʧʦ ʨʝʘʢʮʠʠ: CrTe3źʄ + Cr2Te3. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʜ ʣʠʥʠʝʡ ʩʦʣʠʜʫʩʘ 

ʦʙʨʘʟʫʶʪʩʷ ʪʨʝʭʬʘʟʥʳʝ ʦʙʣʘʩʪʠ: (ɾ + Ŭ + Cr2Te3) ʠ (ɾ + CrTe3 + Cr2Te3). 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ɼʊɸ, ʠʟʤʝʨʝʥʠʷ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʩʧʣʘʚʦʚ 

ʩʠʩʪʝʤʳ Sb2S3-CrTe3 
ʉʦʩʪʘʚ, ʤʦʣ % 

ʊʝʨʤʠʯʝʩʢʠʝ 

ʵʬʬʝʢʪʳ 

ʥʘʛʨʝʚʘʥʠʷ, ęʉ 

ʇʣʦʪʥʦʩʪʴ, 

103ʢʛ/ʤ3 

ʄʠʢʨʦʪʚʝʨʜʦʩʪʴ ʬʘʟ, ʄʇʘ 

Sb2S3 CrTe3 Ŭ CrTe3 

ʈ=0,15 ʅ 

100 0,0 550 4,63 1400 - 

95 5,0 435,540 4,73 1430 - 

90 10 355,530 4,82 1450 - 

80 20 355,500 5,00 1450 - 

70 30 355,420,650 5,20 1450 - 

60 40 355,450,800 5,40 1450 - 

50 50 355,415,890 5,60 1450 - 

40 60 355,950 5,78  1680 

30 70 355,425,980 5,97 - 1680 

20 80 355,470,1000 6,17 - 1680 

10 90 355,490,1020 6,36 - 1670 

0,0 100 480,1030 6,55 - 1650 

 

ɺ ʠʥʪʝʨʚʘʣʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 0-5 ʤʦʣ. % CrTe3 ʥʠʞʝ ʣʠʥʠʠ ʩʦʣʠʜʫʩʘ ʦʙʨʘʟʫʶʪʩʷ 

ʦʜʥʦʬʘʟʥʳʝ ʩʧʣʘʚʳ Ŭ-ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘ ʦʩʥʦʚʝ GeTe. ɺ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 5-

100 ʤʦʣ. % CrTe3, ʢʨʠʩʪʘʣʣʠʟʫʶʪʩʷ ʜʚʫʭʬʘʟʥʳʝ ʩʧʣʘʚʳ Ŭ+CrTe3. ʅʝʢʦʪʦʨʳʝ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʧʣʘʚʦʚ ʩʠʩʪʝʤʳ Sb2S3-CrTe3 ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ.1. ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʩʧʣʘʚʦʚ ʩʠʩʪʝʤʳ Sb2S3-CrTe3 ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʚʘ 

ʟʥʘʯʝʥʠʷ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ. 1 ʤʠʢʨʦʪʚʝʨʜʦʩʪʴ ʩʧʣʘʚʦʚ ʠʟ ʦʙʣʘʩʪʠ Ŭ-ʪʚʝʨʜʳʭ 

ʨʘʩʪʚʦʨʦʚ ʥʘ ʦʩʥʦʚʝ Sb2S3 ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ (1400-1450) ʄʇʘ. ɼʣʷ ʩʦʝʜʠʥʝʥʠʷ 

CrTe3 ʟʥʘʯʝʥʠʝ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ (1650-1680) ʄʇʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʄʝʪʦʜʘʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʦʚ (ɼʊɸ, ʈʌɸ, ʄʉɸ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ 

ʠʟʤʝʨʝʥʠʷ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ) ʠʩʩʣʝʜʦʚʘʥʳ ʭʘʨʘʢʪʝʨ 

ʭʠʤʠʯʝʩʢʦʝ  ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʠʩʪʝʤe Sb2S3-CrTe3 ʠ ʧʦʩʪʨʦʝʥʘ  T-x ʬʘʟʦʚʘʷ 

ʜʠʘʛʨʘʤʤʘ. ɺʳʷʚʣʝʥʦ,, ʯʪʦ ʩʠʩʪʝʤʘ Sb2S3-CrTe3 ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʦ ʢʚʘʟʠʙʠʥʘʨʥʳʤ 

ʩʝʯʝʥʠʝʤ ʯʝʪʚʝʨʥʦʡ ʩʠʩʪʝʤʳ Sb-Cr-S-Te. B ʩʠʩʪʝʤʝ ʪʦʣʴʢʦ ʚ ʩʪʦʨʦʥʳ Sb2S3 ʦʙʨʘʟʫʝʪʩʷ 

ʪʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ ʢʦʪʦʨʳʝ ʜʦʭʦʜʷʪ ʜʦ 5 ʤʦʣ. % CrTe3, ʘ ʥʘ ʦʩʥʦʚʝ CrTe3 ʪʚʝʨʜʳʝ 

ʨʘʩʪʚʦʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ɼʣʷ ʩʧʣʘʚʦʚ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʳ 

ʤʠʢʨʦʪʚʝʨʜʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ.  

***  
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ɸʥʥʦʪʘʮʠʷ 

ʂʝʨʘʤʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ ʥʝʢʦʪʦʨʳʭ ʠʟ ʬʘʟ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʪʠʧʘ 

ʧʝʨʦʚʩʢʠʪʘ ʦʙʣʘʜʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʢʝʨʘʤʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ ʬʘʟ ʮʠʨʢʦʥʘʪʘ-ʪʠʪʘʥʘʪʘ ʩʚʠʥʮʘ (ʎʊʉ). 

ʀʭ ʦʩʥʦʚʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʠʟʚʝʩʪʥʳʭ 

ʩʧʦʩʦʙʦʚ ʩʠʥʪʝʟʘ ʧʦʨʦʰʢʦʚ ʙʘʟʦʚʦʡ ʬʘʟʳ, ʚʳʟʚʘʥʥʦʝ ʫʜʘʣʝʥʠʝʤ ʠʟ ʩʠʩʪʝʤʳ PbO ʚ 

ʧʨʦʮʝʩʩʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʦʡ ʰʠʭʪʳ.  ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʦʩʦʙ ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʧʝʢʘʥʠʷ ʢʝʨʘʤʠʢʠ ʥʘ ʦʩʥʦʚʝ ʎʊʉ-19 ʟʘ 

ʩʯʝʪ ʜʦʧʠʨʦʚʘʥʠʷ ʙʘʟʦʚʦʡ ʬʘʟʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ PbSO4. ʊʘʢʞʝ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 63 ð 

 

 

 

ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ PbSO4 ʥʘ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʴʝʟʦʢʝʨʘʤʠʢʠ 

ʎʊʉ-19. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʴʝʟʦʢʝʨʘʤʠʢʘ, ʮʠʨʢʦʥʘʪ-ʪʠʪʘʥʘʪ ʩʚʠʥʮʘ, ʜʦʧʠʨʦʚʘʥʠʝ 

ʙʘʟʦʚʳʭ ʬʘʟ. 

 

ʂʝʨʘʤʠʢʘ ʥʘ ʦʩʥʦʚʝ ʬʘʟ ʩʠʩʪʝʤʳ ʮʠʨʢʦʥʘʪʘ-ʪʠʪʘʥʘʪʘ ʩʚʠʥʮʘ (ʎʊʉ) ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʙʘʟʦʚʳʡ ʧʴʝʟʦʤʘʪʝʨʠʘʣ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʝ, ʙʣʘʛʦʜʘʨʷ 

ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʷʤ ʠʭ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʆʜʥʠʤ ʠʟ 

ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʎʊʉ-19 [1-2]. 

ʉʠʥʪʝʟ ʧʦʨʦʰʢʦʚ ʩʝʛʥʝʪʦʬʘʟ, ʬʦʨʤʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣ ʎʊʉ-19, ʢʘʢ ʠ ʤʥʦʛʠʭ 

ʜʨʫʛʠʭ ʩʚʠʥʝʮʩʦʜʝʨʞʘʱʠʭ ʬʘʟ, ʦʩʣʦʞʥʝʥ ʠʩʧʘʨʝʥʠʝʤ ʦʢʩʠʜʘ ʩʚʠʥʮʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʫʰʝʥʠʶ ʩʦʩʪʘʚʘ ʠʩʭʦʜʥʦʡ ʰʠʭʪʳ ʠ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ, ʢ ʩʥʠʞʝʥʠʶ 

ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʕʌʇ) ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ ʧʴʝʟʦʢʝʨʘʤʠʢʠ [3-4]. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʧʝʢʘʥʠʷ 

ʧʨʝʩʩʟʘʛʦʪʦʚʦʢ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʧʦʨʦʰʢʦʚ ʬʘʟ ʤʘʪʝʨʠʘʣʘ ʎʊʉ-19, ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʚ 

ʠʩʭʦʜʥʫʶ ʰʠʭʪʫ ʩʧʝʮʠʘʣʴʥʳʭ ʜʦʙʘʚʦʢ. ʅʘʤʠ, ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʡ ʜʦʙʘʚʢʠ ʙʳʣ ʚʳʙʨʘʥ 

ʩʫʣʴʬʘʪ ʩʚʠʥʮʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʤʝʥʴʰʝʡ ʣʝʪʫʯʝʩʪʴʶ, ʘ ʪʘʢʞʝ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʨʘʟʣʦʞʝʥʠʷ, ʙʣʠʟʢʦʡ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʤʘʪʝʨʠʘʣʘ 

ʎʊʉ-19. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʫʣʴʬʘʪ ʩʚʠʥʮʘ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʘ, 

ʩʧʦʩʦʙʥʦʛʦ ʫʜʝʨʞʠʚʘʪʴ ʦʢʩʠʜ ʩʚʠʥʮʘ ʚ ʩʦʩʪʘʚʝ ʰʠʭʪʳ, ʘ ʪʘʢʞʝ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʩʧʝʢʘʥʠʷ, ʚʳʩʪʫʧʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʠʦʥʦʚ ʩʚʠʥʮʘ. 

ʉʠʥʪʝʟ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʦʚʦʜʠʣʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʪʚʝʨʜʦʬʘʟʥʳʭ 

ʨʝʘʢʮʠʡ ʠʟ ʧʨʦʤʳʰʣʝʥʥʦʡ ʰʠʭʪʳ ʩʦʩʪʘʚʘ ʎʊʉ-19 (ʅʂʊɹ çʇʴʝʟʦʧʨʠʙʦʨè), ʢ ʢʦʪʦʨʦʡ 

ʜʦʙʘʚʣʷʣʠ ʨʘʩʩʯʠʪʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʣʴʬʘʪʘ ʩʚʠʥʮʘ PbSO4 (ʤʘʨʢʠ çʯ.ʜ.ʘ.è) ʚ 

ʜʠʘʧʘʟʦʥʝ 0,5ï5 ʤʘʩʩ.%. ʇʦʤʦʣ ʧʨʝʢʫʨʩʦʨʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʧʣʘʥʝʪʘʨʥʦʡ ʤʝʣʴʥʠʮʝ ʚ 

ʩʨʝʜʝ ʠʟʦʙʫʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʢ ʧʦʣʫʯʝʥʥʦʡ 

ʰʠʭʪʝ ʜʦʙʘʚʣʷʣʠ 3 %-ʥʳʡ ʨʘʩʪʚʦʨ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʠ ʟʘʪʝʤ ʠʭ ʧʦʨʦʰʢʦʚ 

ʬʦʨʤʦʚʘʣʠ ʧʨʝʩʩ-ʟʘʛʦʪʦʚʢʠ, ʩʧʝʢʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 1230 C (ʩʢʦʨʦʩʪʴ ʥʘʛʨʝʚʘ 100 C/ʯ). 

ʇʦ ʜʘʥʥʳʤ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ SEM (ʵʣʝʢʪʨʦʥʥʳʡ ʤʠʢʨʦʩʢʦʧ 

JSM-6390LA) ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʢʝʨʘʤʠʢʠ, ʰʠʭʪʘ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʣʘ 0,5 ʤʘʩʩ.% ʠ 

2 ʤʘʩʩ.% PbSO4 ʩʦʩʪʘʚʣʷʝʪ 2 ʤʢʤ (ʨʠʩ.1-2.), ʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 5 ʤʘʩʩ.% PbSO4 ï 2,6 ʤʢʤ 

(ʨʠʩ.3.). 

 

 
ʈʠʩ. 1. ɻʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʜʣʷ ʎʊʉ-19, ʣʝʛʠʨʦʚʘʥʥʦʛʦ 0,5 ʤʘʩʩ.% PbSO4 

 



ð 64 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

 
ʈʠʩ. 2. ɻʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʜʣʷ ʎʊʉ-19, ʣʝʛʠʨʦʚʘʥʥʦʛʦ 2 ʤʘʩʩ.% PbSO4 

 

 
ʈʠʩ. 3. ɻʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʜʣʷ ʎʊʉ-19, ʣʝʛʠʨʦʚʘʥʥʦʛʦ 5 ʤʘʩʩ.% PbSO4 

 

ʊʘʙʣʠʮʘ 1 

ʕʌʇ ʜʣʷ ʦʙʨʘʟʮʦʚ ʥʘ ʦʩʥʦʚʝ ʎʊʉ-19, ʣʝʛʠʨʦʚʘʥʥʳʭ PbSO4. 
ʇʘʨʘʤʝʪʨ 0 ʤʘʩʩ.% PbSO4 0,5 ʤʘʩʩ.% PbSO4 2 ʤʘʩʩ.% PbSO4 5 ʤʘʩʩ.% PbSO4 

ɟ, ʛ/ʩʤ3 7,50 7,67 7,67 7,70 

tgŬ, % 2,50 2,48 2,48 2,66 

ὑ33
T/ ὑ 0 1750 1876 1888 1724 

d31, ʧʂʣ/ʅ -192 -231 -228 -225 

d33, ʧʂʣ/ʅ 400 484 480 478 

dv, ʧʂʣ/ʅ 15 22 24 28 

 

ʇʣʦʪʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʧʨʝʜʝʣʷʣʠ ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ. ʉʦʛʣʘʩʥʦ 

ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ (ʪʘʙʣ. 1) ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ PbSO4 ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʣʦʪʥʦʩʪʠ ʧʦʣʫʯʘʝʤʦʡ ʢʝʨʘʤʠʢʠ. ɿʥʘʯʝʥʠʷ ʧʨʦʜʦʣʴʥʦʛʦ ʧʴʝʟʦʤʦʜʫʣʷ d33 ʦʧʨʝʜʝʣʷʣʠ 

ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʢʠ d33meter (APC International, Ltd, 

ʉʐɸ). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʪʝʨʠʘʣʦʤ ʎʊʉ-19, ʧʴʝʟʦʢʝʨʘʤʠʢʘ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʩʫʣʴʬʘʪʘ ʩʚʠʥʮʘ, ʚ ʢʦʣʠʯʝʩʪʚʝ 0,5 ï 2 ʤʘʩʩ.% ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʵʪʦʛʦ ʧʴʝʟʦʤʦʜʫʣʷ ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ. ɼʘʣʴʥʝʡʰʠʡ ʨʦʩʪ 

ʤʘʩʩʦʚʦʡ ʜʦʣʠ PbSO4 ʚ ʩʠʩʪʝʤʝ (ʜʦ 5 ʤʘʩʩ.%) ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪ ʟʥʘʯʝʥʠʷ d33, ʘ 

ʟʥʘʯʝʥʠʷ ὑ33
T
/ὑ0 ʫʤʝʥʴʰʘʶʪʩʷ ʜʦ ʫʨʦʚʥʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʚ ʰʠʭʪʫ ʤʘʪʝʨʠʘʣʘ ʎʊʉ-19 ʩʫʣʴʬʘʪʘ ʩʚʠʥʮʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʕʌʇ ʵʪʦʛʦ ʧʴʝʟʦʤʘʪʝʨʠʘʣʘ.  

***  
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ʈɸɿɼɽʃ IV . ʄɸʊɽʄɸʊʀʂɸ 

 

ɽʩʠʢʦʚʘ ʀ.ɺ., ʂʦʟʣʦʚ ɺ.ɸ. 

ʋʨʘʚʥʝʥʠʷ ʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʝ ʦʙʨʘʪʥʳʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ 

ɸʨʤʘʚʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʈʦʩʩʠʷ, ɸʨʤʘʚʠʨ) 

doi: 10.18411/sr-10-08-2021-12 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʠʟʫʯʘʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʝ ʦʙʨʘʪʥʳʝ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʫʨʘʚʥʝʥʠʡ ʠ 

ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ. ʇʨʠʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʦ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʠʩʘʥʥʳʭ ʤʝʪʦʜʦʚ 

ʠ ʧʨʠʝʤʦʚ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʠ ʩʠʩʪʝʤ, ʩʦʜʝʨʞʘʱʠʭ ʦʙʨʘʪʥʳʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʘʨʢʩʠʥʫʩ, ʘʨʢʢʦʩʠʥʫʩ, 

ʘʨʢʪʘʥʛʝʥʩ, ʘʨʢʢʦʪʘʥʛʝʥʩ, ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ, ʩʠʩʪʝʤʘ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ.  

 

ʋʨʘʚʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʦʙʨʘʪʥʳʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. 

1.1. ʇʨʦʩʪʝʡʰʠʝ ʫʨʘʚʥʝʥʠʷ. 

ʘ) ÁÒÃÓÉÎὼ ά 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ȿÁÒÃÓÉÎὼȿ  ʧʦʵʪʦʤʫ ʧʨʠ ȿάȿ ρ ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʝʰʝʥʠʡ 

ʥʝ ʠʤʝʝʪ ʘ ʧʨʠ ȿάȿ ρ ὼ ÓÉÎά 

ʇʨʠʤʝʨʳ. ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ: 

1. ÁÒÃÓÉÎὼ  ʊʘʢ ʢʘʢ ᶰ Ƞ, ʪʦ ὼ ÓÉÎ
Ѝ

 

2. ÁÒÃÓÉÎὼ  ʊʘʢ ʢʘʢ ᶱ Ƞ, ʪʦ ὼ  ɲ

ʙ) ÁÒÃÃÏÓὼ ά 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ π ÁÒÃÃÏÓὼ “ ʧʦʵʪʦʤʫ ʧʨʠ ά π ʠʣʠ ά “ ʜʘʥʥʦʝ 

ʫʨʘʚʥʝʥʠʝ ʨʝʰʝʥʠʡ ʥʝ ʠʤʝʝʪ, ʘ ʧʨʠ π ά “ ὼ ÃÏÓά 

ʇʨʠʤʝʨʳ. ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ: 

1. ÁÒÃÃÏÓὼ ρ ʊʘʢ ʢʘʢ ρɵ πȠ“, ʪʦ ὼ  ɲ

2. ÁÒÃÃÏÓὼ σ ʊʘʢ ʢʘʢ σɴ πȠ“, ʪʦ ὼ ÃÏÓσ 
ʚ) ÁÒÃÔÇὼ ά 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ȿÁÒÃÔÇὼȿ  ʧʦʵʪʦʤʫ ʧʨʠ ȿάȿ  ʜʘʥʥʦʝ ʨʝʰʝʥʠʝ ʥʝ ʠʤʝʝʪ, ʘ 

ʧʨʠ ȿάȿ  ὼ ÔÇά 

ʇʨʠʤʝʨʳ. ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ: 

1. ÁÒÃÔÇὼ πȟψ ʊʘʢ ʢʘʢ πȟψɴ Ƞ, ʪʦ ὼ ÔÇπȟψ ÔÇπȟψ 

2. ÁÒÃÔÇὼ ρȟω ʊʘʢ ʢʘʢ ρȟωɵ Ƞ, ʪʦ ὼ  ɲ

ʛ) ÁÒÃÃÔÇὼ ά 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ π ÁÒÃÃÃÔÇὼ “ ʧʦʵʪʦʤʫ ʧʨʠ ά π ʠʣʠ ά “ ʜʘʥʥʦʝ 

ʫʨʘʚʥʝʥʠʝ ʨʝʰʝʥʠʡ ʥʝ ʠʤʝʝʪ, ʘ ʧʨʠ π ά “ ὼ ÃÔÇά 

ʇʨʠʤʝʨʳ ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʷ: 

1. ÁÒÃÃÔÇὼ πȟσ“ ʊʘʢ ʢʘʢ πȟσ“ᶱπȠ“, ʪʦ ὼ  ɲ

2. ÁÒÃÃÔÇὼ πȟφ“ ʊʘʢ ʢʘʢ πȟφ“ᶰπȠ“, ʪʦ ὼ ÃÔÇπȟφ“ 

1.2. ʋʨʘʚʥʝʥʠʝ, ʩʦʜʝʨʞʘʱʠʝ ʘʨʢʬʫʥʢʮʠʠ ʠʟ ʩʣʦʞʥʦʛʦ ʘʨʛʫʤʝʥʪʘ, ʠʣʠ 

ʨʘʟʣʠʯʥʳʝ ʘʨʢʬʫʥʢʮʠʷ. 
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ʊʘʢʠʝ ʫʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʨʝʰʘʪʴ ʩʚʝʜʝʥʠʝʤ ʠʭ ʢ ʨʘʚʥʦʩʠʣʴʥʦʡ ʠʤ ʩʠʩʪʝʤʝ 

ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ (ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ) 

ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʢʘʢʦʡ-ʣʠʙʦ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 

ʦʙʝʠʭ ʝʛʦ ʯʘʩʪʝʡ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʧʨʦʚʝʨʢʘ ʥʘʡʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ 

ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʨʝʰʝʥʠʷ, ʪʘʢ ʢʘʢ ʫʢʘʟʘʥʥʘʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʫʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʦʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ, ʯʝʤ ʪʦʡ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʫ 

ʠʩʭʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʠ ʧʦʵʪʦʤʫ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʧʦʩʪʦʨʦʥʥʠʭ ʢʦʨʥʝʡ. 

ʇʨʠʤʝʨʳ. 

ʘ) ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ ʩʚʝʜʝʥʠʝ ʠʭ ʢ ʨʘʚʥʦʩʠʣʴʥʦʡ ʠʤ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ ʠ 
ʥʝʨʘʚʝʥʩʪʚ. 

1. ÁÒÃÃÏÓὼ ς “ 

ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʘʚʥʦʩʠʣʴʥʦ ʪʘʢʦʡ ʩʠʩʪʝʤʝ: 

ȿὼ ςȿ ρȟ

ὼ ς ρ
ᵾ
ȿὼ ςȿ ρȟ
ὼ ρ
ὼ ρ

ᵾ
ὼ ρ
ὼ ρ

 

ʆʪʚʝʪ:ρȠρ 

2. ÁÒÃÓÉÎὼ ÁÒÃÃÏÓЍρ ὼ 
ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʶ: 

ρ ὼ ρȟ
π ρ ὼ ρ

ᵾ
ρ ὼ ρȟ
π ὼ ρ

ᵾ π ὼ ρ 

ʅʘ πȠρ ÁÒÃÓÉÎὼ ÁÒÃÃÏÓЍρ ὼ. ʇʦʵʪʦʤʫ ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʤʦʞʝʤ ʩʚʝʩʪʠ ʢ 
ʪʘʢʦʡ, ʨʘʚʥʦʩʠʣʴʥʦ ʝʤʫ ʩʠʩʪʝʤʝ: 

π ὼ ρȟ

ÁÒÃÃÏÓρ ὼ ÁÒÃÃÏÓЍρ ὼ
ᵾ

π ὼ ρȟ

ρ ὼ Ѝρ ὼ
ᵾ

π ὼ ρȟ

ρ ὼ ρ ὼ

ᵾ
π ὼ ρȟ
ὼὼ ρ π

ᵾ
ὼ πȟ
ὼ ρ

 

ʆʪʚʝʪ: πȠρ. 

3. ÁÒÃÓÉÎὼ ÁÒÃÓÉÎ 

ɽʩʣʠ ʫʨʘʚʥʝʥʠʝ ʩʦʜʝʨʞʠʪ ʩʫʤʤʫ (ʨʘʟʥʦʩʪʴ) ʜʚʫʭ ʘʨʢʬʫʥʢʮʠʡ, ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʦʜʥʫ ʠʟ ʥʠʭ ʫʝʜʠʥʠʪʴ: 

ÁÒÃÓÉÎὼ
“

ς
ÁÒÃÓÉÎ

ὼ

ς
 

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʶ: 
ρ ὼ ρȟ

ρ
ὼ

ς
ρ
ᵾ ρ ὼ ρ 

ʀʟ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚʠʜʠʤ, ʯʪʦ ʧʨʠ ὼ π ʦʥʦ ʨʝʰʝʥʠʝ ʥʝ ʠʤʝʝʪ. ʇʦʵʪʦʤʫ 
ʙʝʨʸʤ π ὼ ρ 

ʅʘ πȠρ ÁÒÃÓÉÎÁÒÃÓÉÎ, ʘ ÁÒÃÓÉÎὼ ÁÒÃÃÏÓЍρ ὼ 

ʇʦʵʪʦʤʫ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ʤʦʞʝʤ ʟʘʤʝʥʠʪʴ ʨʘʚʥʦʩʠʣʴʥʦ ʝʤʫ ʩʠʩʪʝʤʦʡ: 

π ὼ ρȟ

ÁÒÃÃÏÓρ ὼ ÁÒÃÃÏÓ
ὼ

ς
ᵾ

π ὼ ρȟ

ρ ὼ
ὼ

ς
ᵾ

π ὼ ρȟ

ρ ὼ
ὼ

τ

ᵾ

ừ
Ử
Ừ

Ử
ứ
π ὼ ρȟ

ὼ
ςЍυ

υ

ὼ
ςЍυ

υ

ᵾ ὼ

ςЍυ

υ
 

ʦʪʚʝʪ: 
Ѝ

. 

4. σÁÒÃÓÉÎὼ ρπÁÒÃÓÉÎὼ σ π 
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ʉ ʧʦʤʦʱʴʶ ʧʦʜʩʪʘʥʦʚʢʠ ÁÒÃÓÉÎὼ ὸ ʩʚʝʜʸʤ ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʘʚʥʦʩʠʣʴʥʦ ʝʤʫ 
ʩʠʩʪʝʤʝ: 

ÁÒÃÓÉÎὼ ὸȟ

σὸ ρπὸ σ π
ᵾ

ÁÒÃÓÉÎὼ ὸȟ

ὸ
ρ

σ
ὸ σ

ᵾ
ÁÒÃÓÉÎὼ ὸȟ
ÁÒÃÓÉÎσ

ᵾ ί ÓÉÎ
ρ

σ
 

ʆʪʚʝʪ: ÓÉÎ. 

ʙ) ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʳʯʠʩʣʝʥʠʷʤ ʟʥʘʯʝʥʠʝ ʢʘʢʦʡ-

ʣʠʙʦ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʦʙʝʠʭ ʝʛʦ ʯʘʩʪʝʡ. 

1. ÁÒÃÃÔÇὼ ÁÒÃÃÔÇςὼ  

ɺʳʯʠʩʣʠʤ, ʥʘʧʨʠʤʝʨ, ʢʦʪʘʥʛʝʥʩ ʦʙʝʠʭ ʯʘʩʪʝʡ ʫʨʘʚʥʝʥʠʷ. ʇʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ï 

ʩʣʝʜʩʪʚʠʝ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ: 

ÃÔÇὼÁÒÃÃÔÇὼ ÁÒÃÃÔÇςὼ ÃÔÇ
σ“

τ

ÃÔÇὼÁÒÃÃÔÇὼϽÃÔÇὼÁÒÃÃÔÇςὼ ρ

ÃÔÇὼÁÒÃÃÔÇὼ ÃÔÇὼÁÒÃÃÔÇςὼ
ρ

ᵾ
ὼϽςὼ ρ

ὼ ςὼ
ρᵾ

ςὼ ρ

σὼ
ρᵾ

ςὼ σὼ ρ

σὼ
π

ᵾ ςὼ σὼ ρ π
σὼ π

ᵾ ὼ
σ Ѝρχ

τ
ὼ π

ᵾ

ụ
Ụ
Ụ
Ụ
ợὼ

σ Ѝρχ

τ

ὼ
σ Ѝρχ

τ

 

ʇʨʦʚʝʨʢʘ. ʊʘʢ ʢʘʢ ʧʨʠ ὼ πȟÁÒÃÃÔÇὼɴ Ƞ“  ̉ÁÒÃÃÔÇςὼɴ Ƞ“, ʪʦ 

ÁÒÃÃÔÇ
Ѝ

ÁÒÃÃÔÇ
Ѝ

“. ʇʦʵʪʦʤʫ 
Ѝ

 ʥʝ ʢʦʨʝʥʴ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ɺʳʯʠʩʣʠʤ: 

ÃÔÇὼÁÒÃÃÔÇ
σ Ѝρχ

τ
ÁÒÃÃÔÇ

σ Ѝρχ

ς

σ Ѝρχ

τ
Ͻ
σ Ѝρχ

ς
ρȡ

σ Ѝρχ

τ

σ Ѝρχ

ς
ρ

ρψφЍρχ

φЍρχρψ
ρ 

ʊʦʛʜʘ ÁÒÃÃÔÇ
Ѝ

ÁÒÃÃÔÇ
Ѝ

ÁÒÃÃÔÇρ  

ʇʦʵʪʦʤʫ ὼ
Ѝ

 ʢʦʨʝʥʴ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ʆʪʚʝʪ: 
Ѝ

. 

2. ÁÒÃÓÉÎςὼ ÁÒÃÔÇ  

ʋʝʜʠʥʠʤ ÁÒÃÓÉÎςὼ, ʘ ÁÒÃÔÇ  ʟʘʤʝʥʠʤ ʥʘ ÁÒÃÃÔÇ   ʠ ʚʦʟʴʤʸʤ ʩʠʥʫʩʳ ʦʪ ʦʙʝʠʭ 

ʯʘʩʪʝʡ ʫʨʘʚʥʝʥʠʷ. ʇʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ï ʩʣʝʜʩʪʚʠʝ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ: 

ÓÉÎÁÒÃÓÉÎςὼ ÓÉÎÁÒÃÃÔÇ
ρ ὼ

ςὼ
 ᵾ ςὼ ρȡρ

ρ ὼ

τὼ
ᵾ

ὼ πȟ
ὼυὼ ς

ᵾ υὼ ς πᵾ ὼ
ς

υ
 

ʇʨʦʚʝʨʢʘ. ʇʨʠ ὼ  ʣʝʚʘʷ ʯʘʩʪʴ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠʤʝʝʪ ʚʠʜ: ÁÒÃÓÉÎÁÒÃÔÇ  

ʠ ʟʘʢʣʶʯʝʥʘ ʥʘ ʧʨʦʤʝʞʫʪʢʝ πȠ“ 

ɺʳʯʠʩʣʠʤ ʝʛʦ ʢʦʩʠʥʫʩ: 
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ÃÏÓÁÒÃÓÉÎ
τ

υ
ÁÒÃÔÇ

σ

τ
 ÃÏÓÁÒÃÓÉÎ

τ

υ
ϽÃÏÓÁÒÃÔÇ

σ

τ
 ÓÉÎÁÒÃÓÉÎ

τ

υ
ϽÓÉÎÁÒÃÔÇ

σ

τ
 

ρ
τ

υ

τ

υ
Ͻ

σ
τ

ρ
σ
τ

σϽτ

υϽυ

τϽσ

υϽυ
π 

ʊʦʛʜʘ ÁÒÃÓÉÎÁÒÃÔÇ ÁÒÃÃÏÓπ  

ʇʦʵʪʦʤʫ ὼ  ï ʢʦʨʝʥʴ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ʆʪʚʝʪ:  

2. ʉʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʦʙʨʘʪʥʳʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ. 

ʇʨʠʤʝʨʳ. ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ: 

1. 
ÁÒÃÓÉÎὼϽÁÒÃÃÏÓώ ȟ

ÁÒÃÃÏÓὼϽÁÒÃÓÉÎώ 
 

ʈʝʰʝʥʠʝ. 

ɺʳ ʚʝʜʸʤ ʧʦʩʪʘʥʦʚʢʫ ÁÒÃÓÉÎὼ τȟÁÒÃÃÏÓώ ὺ 

ʊʦʛʜʘ ÁÒÃÃÏÓὼ ÁÒÃÓÉÎὼ όȟÁÒÃÓÉÎώ ÁÒÃÃÏÓώ ὺ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʭʦʜʠʤ ʢ ʪʘʢʦʡ, ʨʘʚʥʦʩʠʣʴʥʦʡ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ: 

ừ
Ử
Ừ

Ử
ứ

ÁÒÃÓÉÎὼ όȟ
ÁÒÃÃÏÓώ ὺȟ

όὺ
“

ρς
ȟ

“

ς
ό
“

ς
ὺ

“

ςτ

ᵾ

ừ
Ử
Ừ

Ử
ứ
ÁÒÃÓÉÎὼ όȟ
ÁÒÃÃÏÓώ ὺȟ

όὺ
“

ρς
ȟ

ό ὺ
χ“

ρς

ᵾ

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ
ÁÒÃÓÉÎὼ όȟ
ÁÒÃÃÏÓώ ὺȟ

ụ
Ụ
Ụ
Ụ
Ụ
Ụ
Ụ
ợό

“

σ
ȟ

ὺ
“

τ
ȟ

ό
“

σ
ȟ

ὺ
“

σ

ᵾ

ụ
Ụ
Ụ
Ụ
Ụ
Ụ
Ụ
ợÁÒÃÓÉÎὼ

“

σ
ȟ

ÁÒÃÃÏÓώ
“

τ
ȟ

ÁÒÃÓÉÎὼ
“

σ
ȟ

ÁÒÃÃÏÓώ
“

σ

ᵾ

ụ
Ụ
Ụ
Ụ
Ụ
Ụ
Ụ
Ụ
Ụ
ợ

ừ
Ử
Ừ

Ử
ứ
ὼ
Ѝσ

ς
ȟ

ώ
Ѝς

ς
ȟ

ừ
Ử
Ừ

Ử
ứ
ὼ
Ѝς

ς
ȟ

ώ
Ѝσ

ς

 

ʆʪʚʝʪ: 
Ѝ
Ƞ
Ѝ
ȟ
Ѝ
Ƞ
Ѝ

. 

2. 
ÁÒÃÔÇὼ ÁÒÃÃÔÇώ ȟ

ὼώ φ
 

ʈʝʰʝʥʠʝ. 

ɺʦʟʴʤʸʤ ʢʦʪʘʥʛʝʥʩ ʦʪ ʦʙʝʠʭ ʯʘʩʪʝʡ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ. ʇʦʣʫʯʠʤ ʩʠʩʪʝʤʫ ï 

ʩʣʝʜʩʪʚʠʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ: 

ÃÔÇÁÒÃÔÇὼ ÁÒÃÃÔÇώ ÃÔÇ
“

τ
ȟ

ὼώ φ
ᵾ

ὼώ ρ

ὼ ώ
ρȟ

ὼώ φ
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ʀʟ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ ʚʠʜʠʤ, ʯʪʦ ὼ ʠ ώ ʦʪʣʠʯʥʳ ʦʪ ʥʫʣʷ ʠ ʠʤʝʶʪ 
ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʢʠ. ʇʦʵʪʦʤʫ ὼ ώ π ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʫʯʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʨʘʚʥʦʩʠʣʴʥʘ ʪʘʢʦʡ: 

ὼώ ρ ὼ ώȟ
ὼώ φ

ᵾ
ὼ ώ υȟ
ὼώ φ

ᵾ

ὼ ςȟ
ώ σȟ
ὼ σȟ
ώ ς

 

ʇʨʦʚʝʨʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʝ ʧʘʨʳ ςȠσ ʠ σȠς ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ. 

ʆʪʚʝʪ: ςȠσȟσȠς . 

ɽʩʠʢʦʚʘ ʀ.ɺ., ʂʦʟʣʦʚ ɺ.ɸ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʠʟʫʯʘʶʪʩʷ ʪʦʞʜʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝ ʦʙʨʘʪʥʳʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ. ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʩʚʦʡʩʪʚʘ ʪʘʢʠʭ ʬʫʥʢʮʠʡ ʠ ʤʝʪʦʜʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʪʦʞʜʝʩʪʚ ʠʭ ʩʦʜʝʨʞʘʱʠʭ. ʇʨʠʚʝʜʝʥʦ ʪʘʢʞʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʘʨʢʩʠʥʫʩ, ʘʨʢʢʦʩʠʥʫʩ, 

ʘʨʢʪʘʥʛʝʥʩ, ʘʨʢʢʦʪʘʥʛʝʥʩ, ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʝ ʪʦʞʜʝʩʪʚʦ.  

 

1. ɸʨʢʬʫʥʢʮʠʠ, ʠʭ ʩʚʦʡʩʪʚʘ, ʛʨʘʬʠʢʠ. 

1.1. ɸʨʢʩʠʥʫʩ. 

ʅʘ ʦʪʨʝʟʢʝ ɀ Ƞ  ʬʫʥʢʮʠʷ ίὭὲ ʥʝʧʨʝʨʳʚʥʘ ʠ ʚʦʟʨʘʩʪʘʝʪ, ʘ ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʩʝʙʝ 

ʦʙʨʘʪʥʫʶ ʬʫʥʢʮʠʶ. ɽʸ ʥʘʟʳʚʘʶʪ ʘʨʢʩʠʥʫʩ ʠ ʦʙʦʟʥʘʯʘʶʪ ὥὶὧίὭὲ. 

ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ, ʟʘʜʘʥʥʦʡ ʬʦʨʤʫʣʦʡ ώ ÁÒÃÓÉÎὼ. 
1. ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ: Ὀ ὥὶὧίὭὲρȠρ 

2. ʄʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ: ὉὥὶὧίὭὲ Ƞ  

3. ʌʫʥʢʮʠʷ ὥὶὧίὭὲ ï ʥʝʧʨʝʨʳʚʥʘ ʥʘ ρȠρ 

4. ʌʫʥʢʮʠʷ ὥὶὧίὭὲ ï ʥʝʯʝʪʥʘʷ: ÁÒÃÓÉÎὼ ÁÒÃÓÉÎὼ 
1.2. ɸʨʢʢʦʩʠʥʫʩ. 

ʅʘ ʦʪʨʝʟʢʝ πȠ“ ʬʫʥʢʮʠʷ ὧέί ʥʝʧʨʝʨʳʚʥʘ ʠ ʫʙʳʚʘʝʪ, ʘ ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʚ ʩʝʙʝ 
ʦʙʨʘʪʥʦʝ. ɽʸ ʥʘʟʳʚʘʶʪ ʘʨʢʢʦʩʠʥʫʩ ʠ ʦʙʦʟʥʘʯʘʶʪ ὥὶὧὧέί. 

ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ, ʟʘʜʘʥʥʦʡ ʬʦʨʤʫʣʦʡ ώ ÁÒÃÃÏÓὼ 
1. ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ: Ὀ ὥὶὧὧέίρȠρ 

2. ʄʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ: ὉὥὶὧὧέίπȠ“ 

3. ʌʫʥʢʮʠʷ ὥὶὧὧέί ʥʝʧʨʝʨʳʚʥʘ ʥʘ ρȠρ 

4. ʀʤʝʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ: ÁÒÃÃÏÓὼ “ ÁÒÃÃÏÓὼ 
1.3. ɸʨʢʪʘʥʛʝʥʩ. 

ɺ ʠʥʪʝʨʚʘʣʝ ɀ Ƞ  ʬʫʥʢʮʠʷ ὸὫ ʥʝʧʨʝʨʳʚʥʘ ʚʦʟʨʘʩʪʘʝʪ, ʘ ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʩʝʙʝ 

ʦʙʨʘʪʥʫʶ ʬʫʥʢʮʠʶ. ɽʸ ʥʘʟʳʚʘʶʪ ʘʨʢʪʘʥʛʝʥʩ ʠ ʦʙʦʟʥʘʯʘʶʪ ὥὶὧὸὫ 

ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ, ʟʘʜʘʥʥʦʡ ʬʦʨʤʫʣʦʡ ώ ÁÒÃÔÇ ὼ 
1. ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ: Ὀ ὥὶὧὸὫ ЊȠЊ  

2. ʄʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ: Ὁ ὥὶὧὸὫ Ƞ  

3. ʌʫʥʢʮʠʷ  ὥὶὧὸὫ ʥʝʧʨʝʨʳʚʥʘ ʥʘ ЊȠЊ  

4. ʌʫʥʢʮʠʷ ὥὶὧὸὫ ï ʥʝʯʝʪʥʘʷ: ÁÒÃÔÇ ɀὼ ÁÒÃÔÇ ὼ 
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1.4. ɸʨʢʢʦʪʘʥʛʝʥʩ 

ɺ ʠʥʪʝʨʚʘʣʝ πȠ“ ʬʫʥʢʮʠʷ ὧὸὫ ʥʝʧʨʝʨʳʚʥʘ ʠ ʫʙʳʚʘʝʪ, ʘ ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʩʝʙʝ 
ʦʙʨʘʪʥʫʶ. ɽʸ ʥʘʟʳʚʘʶʪ ʘʨʢʢʦʪʘʥʛʝʥʩ ʠ ʦʙʦʟʥʘʯʘʶʪ ὥὶὧὧὸὫ 

ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ, ʟʘʜʘʥʥʦʡ ʬʦʨʤʫʣʦʡ ώ ÁÒÃÃÔÇ ὼ 
1. ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ: Ὀ ὥὶὧὧὸὫЊȠЊ  

2. ʄʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ: Ὁ ὥὶὧὧὸὫπȠ“ 

3. ʌʫʥʢʮʠʷ ὥὶὧὧὸὫ ʥʝʧʨʝʨʳʚʥʘ ʥʘ ЊȠЊ  

4. ʀʤʝʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʘ: ÁÒÃÃÔÇ ɀὼ “ ÁÒÃÃÔÇ ὼ 
1.5. ɻʨʘʬʠʢʠ ʦʙʨʘʪʥʳʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

2. ʆʧʝʨʘʮʠʠ ʥʘʜ ʘʨʢʬʫʥʢʮʠʷʤʠ. 

2.1. ɺʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʪ ʦʙʨʘʪʥʳʭ 

ʦʜʥʦʠʤʸʥʥʳʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʷʤ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʘʨʢʬʫʥʢʮʠʠ ʩʣʝʜʫʝʪ ʨʘʚʝʥʩʪʚʦ: 

1. ÓÉÎÁÒÃÓÉÎὼ ὼȟ̎  ́ ρȠρ 

2. ÃÏÓÁÒÃÃÏÓὼ ὼȟ̎  ́ ρȠρ 

3. ÔÇÁÒÃÔÇὼ ὼȟ̎  ́ ЊȠЊ  

4. ÃÔÇÁÒÃÃÔÇὼ ὼȟ̎  ́ ЊȠЊ  

2.2. ɺʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʪ ʦʙʨʘʪʥʳʭ 

ʜʨʫʛʠʤ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʤ ʬʫʥʢʮʠʷʤ. 

ʘ) ɸʨʢʬʫʥʢʮʠʠ ʧʨʠʥʠʤʘʝʪ ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʨʠʤʝʨʳ. ɺʳʯʠʩʣʠʪʴ: 

1. ÓÉÎÁÒÃÃÏÓ 

ʊʘʢ ʢʘʢ ÁÒÃÃÔÇρ , ʪʦ ÓÉÎÁÒÃÃÏÓÓÉÎ
Ѝ

; 

2. ÃÏÓÁÒÃÔÇρ 

ʊʘʢ ʢʘʢ ÁÒÃÔÇρ , ʪʦ ÃÏÓÁÒÃÔÇρ ÃÏÓ
Ѝ

; 

3. ÔÇÁÒÃÃÔÇρ  

ʊʘʢ ʢʘʢ ÁÒÃÃÔÇρ , ʪʦ ÔÇÁÒÃÃÔÇρ ÔÇ ρ; 

4. ÃÔÇÁÒÃÓÉÎ
Ѝ

 

5. ʊʘʢ ʢʘʢ ÁÒÃÓÉÎ
Ѝ

, ʪʦ ÃÔÇÁÒÃÓÉÎ
Ѝ

ÃÔÇ
Ѝ

. 

ʙ) ɸʨʢʬʫʥʢʮʠʠ ʧʨʠʥʠʤʘʶʪ ʧʨʦʠʟʚʦʣʴʥʳʝ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʘʜʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʳ, ʚʳʨʘʞʘʶʱʠʝ ʟʥʘʯʝʥʠʝ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʜʘʥʥʦʛʦ ʘʨʛʫʤʝʥʪʘ ʯʝʨʝʟ ʟʥʘʯʝʥʠʝ ʣʶʙʦʡ ʜʨʫʛʦʡ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʪʦʛʦ ʞʝ ʘʨʛʫʤʝʥʪʘ. 

ʇʨʠʤʝʨʳ. ɺʳʯʠʩʣʠʪʴ: 

1. ÃÔÇÁÒÃÔÇЍς 

ɺ ʬʦʨʤʫʣʝ ÃÔÇ  ʧʦʣʦʞʠʤ  ÁÒÃÔÇЍς.  

ʊʦʛʜʘ ÃÔÇÁÒÃÔÇЍς
Ѝ Ѝ

Ѝ
; 

2. ÃÏÓÁÒÃÓÉÎ  

ɺ ʬʦʨʤʫʣʝ ÃÏÓ Ѝρ ÓÉÎ ʧʦʣʦʞʠʤ  ÁÒÃÓÉÎ. 

ʊʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ᶰπȠ, ʛʜʝ ÃÏÓ π, ʪʦ ʧʝʨʝʜ ʢʚʘʜʨʘʪʥʳʤ ʢʦʨʥʝʤ ʙʝʨʸʤ 

ʟʥʘʢ ç+è.  

ʇʦʵʪʦʤʫ ÃÏÓÁÒÃÓÉÎ ρ ÓÉÎÁÒÃÓÉÎρ
Ѝ
 Ƞ 
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3. ÓÉÎÁÒÃÃÔÇ 

ɺ ʬʦʨʤʫʣʝ ÓÉÎ ρȾ ρ ÃÔÇ ʧʦʣʦʞʠʤ  ÁÒÃÃÔÇ.  

ʊʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ᶰ Ƞ“, ʛʜʝ ÓÉÎ π, ʪʦ 

ÓÉÎÁÒÃÃÔÇ
Ѝ

; 

4. ÔÇÁÒÃÏÓ πȟψ  

ɺ ʬʦʨʤʫʣʝ ÔÇ
Ѝ

 ʧʦʣʦʞʠʤ  ÁÒÃÃÏÓπȟψ.  

ʊʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ᶰ Ƞ“, ʛʜʝ ÔÇ ʠ ÃÏÓ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʢʠ, ʪʦ ʧʝʨʝʜ 

ʢʚʘʜʨʘʪʥʳʤ ʢʦʨʥʝʤ ʙʝʨʸʤ ʟʥʘʢ ç+è. 

ʇʦʵʪʦʤʫ ÔÇÁÒÃÏÓπȟψ
ȟ

ȟ

ȟ

ȟ
πȟχυ; 

5. ÓÉÎÁÒÃÃÔÇ 

ɺ ʬʦʨʤʫʣʝ ÓÉÎ  ʧʦʣʦʞʠʤ  ÁÒÃÔÇ. ʊʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ᶰ

Ƞπ, ʛʜʝ ÓÉÎ ʠ ÔÇ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʪʦ ÓÉÎÁÒÃÃÔÇ

Ȣ 

3. ʉʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʘʨʢʬʫʥʢʮʠʷʤʠ. 

1.1. ʉʦʦʪʥʦʰʝʥʠʷ ʧʝʨʚʦʛʦ ʨʦʜʘ. 

ʉʦʦʪʥʦʰʝʥʠʷʤʠ ʧʝʨʚʦʛʦ ʨʦʜʘ ʥʘʟʳʚʘʶʪʩʷ cʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʘʨʢʬʫʥʢʮʠʷʤʠ, 

ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʚʳʨʘʞʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʫʛ. 

ɼʦʢʘʟʘʪʴ: 

ʘ) ÁÒÃÓÉÎὼ ÁÒÃÃÏÓὼ ȟ̎  ́ ρȠρ 

ʙ) ÁÒÃÔÇὼ ÁÒÃÃÔÇὼ ȟ̎  ́ ЊȠЊ  

ʇʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʩʦʦʪʥʦʰʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ, ʚʦ-

ʧʝʨʚʳʭ, ʜʫʛʠ ÁÒÃÓÉÎὼ ʠ ÁÒÃÃÏÓὼ (ÁÒÃÔÇὼ̉ ÁÒÃÃÔÇὼ) ʟʘʢʣʶʯʝʥʳ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ 

ʞʝ ʧʨʦʤʝʞʫʪʢʝ ʤʦʥʦʪʦʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʥʫʩʘ (ʪʘʥʛʝʥʩʘ) ʠ, ʚʦ-ʚʪʦʨʳʭ, ʯʪʦ ʩʠʥʫʩʳ 

(ʪʘʥʛʝʥʩʳ) ʵʪʠʭ ʜʫʛ ʨʘʚʥʳ. ʊʦʛʜʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʜʫʛʠ ʙʫʜʫʪ ʨʘʚʥʳ. 

ɼʦʢʘʞʝʤ ʧʝʨʚʦʝ ʩʦʦʪʥʦʰʝʥʠʝ. 

1. ÁÒÃÓÉÎὼ  ï ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʘʨʢʩʠʥʫʩʘ. 

π ÁÒÃÃÏÓὼ “, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʘʨʢʢʦʩʠʥʫʩʘ. 

ʇʦʵʪʦʤʫ π ÁÒÃÃÏÓὼ “, ʘ ÁÒÃÃÏÓὼ . 

ʊʝʧʝʨʴ ʚʠʜʠʤ, ʯʪʦ ʜʫʛʠ ÁÒÃÓÉÎὼ ʠ ÁÒÃÃÏÓὼ ʟʘʢʣʶʯʝʥʳ ʥʘ ʧʨʦʤʝʞʫʪʢʝ 

Ƞ  ʚʦʟʨʘʩʪʘʥʠʷ ʩʠʥʫʩʘ. 

2. ÓÉÎÁÒÃÓÉÎὼ ὼ ʠ ÓÉÎ ÁÒÃÃÏÓὼ ÃÏÓÁÒÃÃÏÓὼ ὼ ʪ.ʝ. ʩʠʥʫʩ ʵʪʠʭ 

ʜʫʛ ʨʘʚʥʳ. 

ʇʦʵʪʦʤʫ ÁÒÃÓÉÎὼ ÁÒÃÃÏÓὼ, ʪ.ʝ. ÁÒÃÓÉÎὼ ÁÒÃÃÏÓὼ . 

ɺʪʦʨʦʝ ʩʦʦʪʥʦʰʝʥʠʡ ʜʦʢʘʟʳʚʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ. 

1.2. ʉʦʦʪʥʦʰʝʥʠʷ ʚʪʦʨʦʛʦ ʨʦʜʘ. 

ʉʦʦʪʥʦʰʝʥʠʷʤʠ ʚʪʦʨʦʛʦ ʨʦʜʘ ʥʘʟʳʚʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷʤ ʤʝʞʜʫ ʘʨʢʬʫʥʢʮʠʷʤʠ, 

ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʜʥʦʛʦ 
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ʠ ʪʦʛʦ ʞʝ ʘʨʛʫʤʝʥʪʘ. ʆʥʠ ʧʨʝʦʙʨʘʟʫʶʪ ʦʜʥʫ ʘʨʢʬʫʥʢʮʠʶ ʚ ʜʨʫʛʫʶ. ʇʨʠ ʚʳʚʦʜʝ ʪʘʢʠʭ 

ʩʦʦʪʥʦʰʝʥʠʡ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʠʪʴʩʷ ʜʚʘ ʩʣʫʯʘʷ: 

ʘ) ɸʨʛʫʤʝʥʪ, ʜʘʥʥʳʡ ʦʪ ʬʫʥʢʮʠʠ ʥʝ ʦʪʨʠʮʘʪʝʣʝʥ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʝ ʘʨʢʬʫʥʢʮʠʡ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʨʦʤʝʞʫʪʢʝ πȟ  ʠʣʠ 

ʩʦʚʧʘʜʘʶʪ ʩ ʦʜʥʠʤ ʠʟ ʝʛʦ ʢʦʥʮʦʚ, ʠ ʢʘʞʜʘʷ ʠʟ ʘʨʢʬʫʥʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʯʝʨʝʟ 

ʣʶʙʫʶ ʜʨʫʛʫʶ ʘʨʢʬʫʥʢʮʠʶ (ʝʩʣʠ ʝʸ ʟʥʘʯʝʥʠʝ ʧʨʠʥʘʜʣʝʞʠʪ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ 

ʜʘʥʥʦʡ ʘʨʢʬʫʥʢʮʠʠ). 

ʇʨʠʤʝʨʳ. 

1. ɺʳʨʘʟʠʪʴ ÁÒÃÓÉÎ ʯʝʨʝʟ ʜʨʫʛʠʝ ʘʨʢʬʫʥʢʮʠʠ. 

ɺʳʯʠʩʣʠʤ ÃÏÓÁÒÃÓÉÎρ ÓÉÎÁÒÃÓÉÎρ
Ѝ

. 

ʊʘʢ ʢʘʢ ʜʫʛʠ ÁÒÃÓÉÎ ʠ ÁÒÃÃÏÓ
Ѝ

 ʟʘʢʣʶʯʝʥʳ ʥʘ ʧʨʦʤʝʞʫʪʢʝ πȠ  ʫʙʳʚʘʥʠʷ 

ʢʦʩʠʥʫʩʘ ʠ ʢʦʩʠʥʫʩʳ ʠʭ ʨʘʚʥʳ, ʪʦ ʨʘʚʥʳ ʠ ʩʘʤʠ ʜʫʛʠ: ÁÒÃÓÉÎÁÒÃÃÏÓ
Ѝ

. 

ɸʥʘʣʦʛʠʯʥʦ ʨʘʩʩʫʞʜʘʷ, ʥʘʡʜʸʤ, ʯʪʦ ʠʟ ʨʘʚʝʥʩʪʚʘ:  

ÔÇÁÒÃÓÉÎ
ρ

σ

ÓÉÎÁÒÃÓÉÎ
ρ
σ

ρ ÓÉÎÁÒÃÓÉÎ
ρ
σ

ρ
σ

ρ
ρ
σ

Ѝς

τ
 

ʩʣʝʜʫʝʪ: ÁÒÃÓÉÎÁÒÃÔÇ
Ѝ

. 

ʀʟ ʨʘʚʝʥʩʪʚʘ: 

ÃÔÇÁÒÃÓÉÎ
ρ

σ

ρ ÓÉÎÁÒÃÓÉÎ
ρ
σ

ÓÉÎÁÒÃÓÉÎ
ρ
σ

ρ
ρ
σ

ρ
σ

ςЍς 

ʩʣʝʜʫʝʪ: ÁÒÃÓÉÎÁÒÃÃÔÇςЍς. 

2. ɺʳʨʘʟʠʪʴ ÁÒÃÃÏÓπ ʯʝʨʝʟ ʜʨʫʛʠʝ ʘʨʢʬʫʥʢʮʠʠ. 

ÁÒÃÃÏÓπ ÁÒÃÓÉÎρ ÁÒÃÃÔÇ π, ʥʦ ʯʝʨʝʟ ʘʨʢʪʘʥʛʝʥʩ ʵʪʦ ʜʫʛʘ ʥʝ ʚʳʨʘʞʘʝʪʩʷ, ʪʘʢ ʢʘʢ 

ÁÒÃÔÇ ὼ . 

ʉ ʧʦʤʦʱʴʶ ʠʟʚʝʩʪʥʳʭ ʩʚʦʡʩʪʚ ʘʨʢʬʫʥʢʮʠʡ ʩʚʝʜʸʤ ʘʨʢʬʫʥʢʮʠʶ ʦʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʘʨʛʫʤʝʥʪʘ ʢ ʪʦʡ ʞʝ ʘʨʢʬʫʥʢʮʠʷ ʦʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʘʨʛʫʤʝʥʪʘ ʠ 

ʧʨʠʜʸʤ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʩʣʫʯʘʶ. 

4. ɺʳʧʦʣʥʝʥʠʝ ʦʙʨʘʪʥʳʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘʜ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ. 

ɺʳʯʠʩʣʝʥʠʷ ʚʳʨʘʞʝʥʠʷ ʚʠʜʘ: 

ÁÒÃÓÉÎÓÉÎὼȠ ÁÒÃÏÓÃÏÓὼȠÁÒÃÔÇÔÇὼȠÁÒÃÃÔÇÃÔÇὼȠ 
ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʚʦʟʥʠʢʰʠʭ ʩʣʫʯʘʷ: 

ʘ) ɸʨʛʫʤʝʥʪ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʟʘʢʣʶʯʝʥ ʥʘ ʧʨʦʤʝʞʫʪʢʝ 

ʠʟʤʝʥʝʥʠʝ ʝʸ ʘʨʢʬʫʥʢʮʠʠ. 

ʇʨʠʤʝʨʳ. ɺʳʯʠʩʣʠʪʴ: 

1. ÁÒÃÓÉÎÓÉÎȠ 

ʊʘʢ ʢʘʢ  ʜʫʛʠ ÁÒÃÓÉÎÓÉÎ ʠ  ʟʘʢʣʶʯʝʥʳ ʥʘ ʧʨʦʤʝʞʫʪʢʠ ʚʦʟʨʘʩʪʘʥʠʷ ʩʠʥʫʩʘ ʠ 

ʩʠʥʫʩʳ ʜʫʛ ʨʘʚʥʳ: ÓÉÎÁÒÃÓÉÎÓÉÎ ÓÉÎ, ʪʦ ʨʘʚʥʳ ʠ ʩʘʤʠ ʜʫʛʠ: 

ÁÒÃÓÉÎÓÉÎ
“

ψ
ÓÉÎ
“

ψ
 

2. ÁÒÃÃÔÇÃÔÇȠ 
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ʊʘʢ ʢʘʢ ʜʫʛʠ ÁÒÃÃÔÇÃÔÇ ʠ  ʟʘʢʣʶʯʝʥʳ ʥʘ ʧʨʦʤʝʞʫʪʢʝ πȠ“ ʫʙʳʚʘʥʠʷ 

ʢʦʪʘʥʛʝʥʩ ʠ ʢʦʪʘʥʛʝʥʩ ʜʫʛ ʨʘʚʥʳ: ÃÔÇÁÒÃÃÔÇÃÔÇ ÃÔÇ, ʪʦ ʨʘʚʥʳ ʠ ʩʘʤʠ ʜʫʛʠ: 

ÁÒÃÃÔÇÃÔÇ ÃÔÇ. 

ʙ) ɸʨʛʫʤʝʥʪ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʦʤʝʞʫʪʢʫ 

ʠʟʤʝʥʝʥʠʝ ʝʸ ʘʨʢʬʫʥʢʮʠʠ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʨʠʥʠʤʘʷ ʬʦʨʤʫʣʳ ʧʨʠʚʝʜʝʥʠʷ, ʠʣʠ ʧʦʥʷʪʠʷ ʧʝʨʝʚʦʜʘ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʠʣʠ ʯʝʪʥʦʩʪʴ (ʥʝʯʝʪʥʦʩʪʴ) ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ, ʩʚʦʜʠʤ ʝʸ ʘʨʛʫʤʝʥʪ ʢ ʘʨʛʫʤʝʥʪʫ, ʟʘʢʣʶʯʸʥʥʦʤʫ ʥʘ ʧʨʦʤʝʞʫʪʢʝ ʠʟʤʝʥʝʥʠʝ ʝʸ 

ʘʨʢʬʫʥʢʮʠʡ, ʪ.ʝ. ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʩʣʫʯʘʶ. 

ʇʨʠʤʝʨʳ. ɺʳʯʠʩʣʠʪʴ: 

1. ÁÒÃÃÏÓÃÏÓ Ƞ 

ᶱπȠ“, ʥʦ ÃÏÓ ÃÏÓ, ʘ ᶰπȠ“. 

ʇʦʵʪʦʤʫ ÁÒÃÃÏÓÃÏÓ ÁÒÃÃÏÓÃÏÓ . 

2. ÁÒÃÔÇÔÇσȟς“Ƞ 

σȟς“ᶱ Ƞ, ʥʦ ÔÇσȟς“ ÔÇσ“ πȟς“ ÔÇπȟς“. 

πȟς“ᶰ Ƞ. ʇʦʵʪʦʤʫ ÁÒÃÔÇÔÇσȟς“ ÁÒÃÔÇÔÇπȟς“ πȟς“. 

3. ÁÒÃÓÉÎÓÉÎυ Ƞ 

υɵ Ƞ, ʥʦ ÓÉÎυ ÓÉÎς“ υ ʠ ς“ υɴ Ƞ . 

ʇʦʵʪʦʤʫ ÁÒÃÓÉÎÓÉÎυ ÁÒÃÓÉÎÓÉÎς“ υ ς“ υ. 
ɿʘʤʝʯʘʥʠʷ. ɽʩʣʠ ʘʨʛʫʤʝʥʪ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʧʨʠʥʠʤʘʝʪ 

çʪʘʙʣʠʯʥʦʝè ʟʥʘʯʝʥʠʝ ʠʣʠ ʩʚʦʜʠʪʩʷ ʢ ʥʝʤʫ, ʪʦ ʚʳʯʠʩʣʝʥʠʝ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. 

ʃʝʦʥʦʚʘ ʆ.ɺ. 

ɺʝʨʦʷʪʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ 

ɹʘʡʢʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʈʦʩʩʠʷ, ʀʨʢʫʪʩʢ) 

doi: 10.18411/sr-10-08-2021-14 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʞʠʟʥʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʧʦʩʪʨʦʝʥʠʷ ʪʘʙʣʠʮ ʩʤʝʨʪʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʘʭʦʚʘʷ ʤʘʪʝʤʘʪʠʢʘ, ʬʫʥʢʮʠʷ ʚʳʞʠʚʘʥʠʷ, ʢʨʠʚʘʷ ʩʤʝʨʪʝʡ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʤʝʨʪʥʦʩʪʠ, ʪʘʙʣʠʮʳ ʩʤʝʨʪʥʦʩʪʠ.  

 

ʌʫʥʢʮʠʷ ʚʳʞʠʚʘʥʠʷ  

ʇʫʩʪʴ X ʦʟʥʘʯʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, -iX ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

-i ʛʦ ʠʥʜʠʚʠʜʫʫʤʘ. ɺ ʜʨʫʛʠʭ ʚʠʜʘʭ ʩʪʨʘʭʦʚʘʥʠʷ ʧʦʜ X  ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ, ʥʘʧʨʠʤʝʨ: 

1) ɺʨʝʤʷ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ; 

2) ɺʨʝʤʷ ʙʝʟʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʷ; 

3) ɺʨʝʤʷ ʜʦ ʧʨʠʯʠʥʝʥʠʷ ʫʱʝʨʙʘ ʠ ʪ.ʧ. 

ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠʣʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʤʦʤʝʥʪʘ ʩʤʝʨʪʠ, ʟʘʙʦʣʝʚʘʥʠʷ ʘʚʘʨʠʠ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʣʫʯʘʡʥʦʩʪʠ ʧʨʠ ʩʪʨʘʭʦʚʘʥʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ, ʚʝʣʠʯʠʥʳ, ʧʨʦʮʝʩʩʳ ʧʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ 

ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ, ʟʜʦʨʦʚʴʷ, ʠʤʫʱʝʩʪʚʘ ʠ ʪ.ʧ. 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 75 ð 

 

 

 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʤʦʤʝʥʪʘ ʩʤʝʨʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ ʪʨʫʜʥʦ ʩʢʘʟʘʪʴ ʯʪʦ-ʪʦ 

ʦʧʨʝʜʝʣʝʥʥʦʝ. ʆʜʥʘʢʦ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʘʷ ʦʜʥʦʨʦʜʥʘʷ ʛʨʫʧʧʘ 

ʣʶʜʝʡ, ʪʦ ʜʣʷ ʥʝʝ ʫʞʝ ʙʫʜʫʪ ʩʧʨʘʚʝʜʣʠʚʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʧʨʠʩʫʱʠʝ ʤʘʩʩʦʚʳʤ 

ʩʣʫʯʘʡʥʳʤ ʷʚʣʝʥʠʷʤ, ʥʘʧʨʠʤʝʨ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʯʘʩʪʦʪ, ʩʭʦʜʠʤʦʩʪʴ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʠʣʠ 

ʧʫʘʩʩʦʥʦʚʩʢʦʤʫ ʟʘʢʦʥʘʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ, ʧʨʠʚʣʝʢʘʷ ʪʝʨʤʠʥʦʣʦʛʠʶ 

ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʢʘʢ ʦ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʝ X , ʧʨʠʯʝʤ 0²X . 

ʀʩʯʝʨʧʳʚʘʶʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ X  ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ }{)( xXPxF ¢= . ɺ ʘʢʪʫʘʨʥʦʡ ʤʘʪʝʤʘʪʠʢʝ ʚʤʝʩʪʦ ʬʫʥʢʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʬʫʥʢʮʠʶ ʚʳʞʠʚʘʥʠʷ [1] 

)(1}{)( xFxXPxs -=>= ,                                             (1) 

ʢʦʪʦʨʘʷ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʯʝʣʦʚʝʢ ʜʦʞʠʚʝʪ ʜʦ ʚʦʟʨʘʩʪʘ xʣʝʪ. ʀʥʜʠʚʠʜʫʫʤʘ ʚ 
ʚʦʟʨʘʩʪʝ xʣʝʪ ʚ ʘʢʪʫʘʨʥʦʡ ʤʘʪʝʤʘʪʠʢʝ ʦʙʦʟʥʘʯʘʶʪ (x). ʌʫʥʢʮʠʷ ʚʳʞʠʚʘʥʠʷ )(xs  

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʟ ʪʝʨʤʠʥʦʚ ʚ ʘʢʪʫʘʨʥʦʡ ʤʘʪʝʤʘʪʠʢʝ ʠ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ: 

1) )(xs  ʫʙʳʚʘʝʪ; 

2) 0)(,1)0( =¤= ss ; 

3) )(xs  ʥʝʧʨʝʨʳʚʥʘ ʩʧʨʘʚʘ. 

ɺ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʦ ʭʘʨʘʢʪʝʨʝ ʨʝʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʬʫʥʢʮʠʠ ʚʳʞʠʚʘʥʠʷ ʦʪ 

ʚʦʟʨʘʩʪʘ  x  ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʪʘʙʣʠʮʘʤ: 

ʄʫʞʯʠʥʳ (ʉʉʉʈ, 1984-1985) 
x  0 14 20 30 40 50 60 70 80 90 100 110 

)(xs  1 0,954 0,947 0,922 0,878 0,795 0,651 0,434 0, 188 0,003 0 0 

 

ɾʝʥʱʠʥʳ (ʉʉʉʈ, 1984-1985) 
x  0 14 20 30 40 50 60 70 80 90 100 110 

)(xs  1 0,964 0,961 0,953 0,939 0,908 0,841 0,7 0, 417 0,008 0 0 

 

ʊʘʢ ʢʘʢ ʨʝʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ X  ʦʛʨʘʥʠʯʝʥʘ ʧʨʝʜʝʣʴʥʳʤ 

ʚʦʟʨʘʩʪʦʤ (limiting age) 120100-=w ʣʝʪ, ʪʦ w>= xxs ,0)( . ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʊʇɾ 

ʩʦʩʪʘʚʣʷʶʪʩʷ ʦʙʳʯʥʦ ʜʣʷ ʮʝʣʳʭ w¢x . ʆʜʥʘʢʦ ʜʣʷ ʬʫʥʢʮʠʡ )(xs , ʟʘʜʘʚʘʝʤʳʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠ, ʚʨʝʤʷ ʞʠʟʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʦʛʨʘʥʠʯʝʥʥʦ, ʧʨʠʯʝʤ ʧʘʨʘʤʝʪʨʳ ʜʣʷ )(xs  

ʧʦʜʙʠʨʘʶʪ ʪʘʢ, ʯʪʦʙʳ ʚʝʨʦʷʪʥʦʩʪʴ }{ xXP >  ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦʡ. 

ɺʳʷʩʥʠʤ, ʢʘʢ ʬʫʥʢʮʠʷ ʚʳʞʠʚʘʥʠʷ )(xs  ʩʚʷʟʘʥʘ ʩ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ xl  ʦʙʱʠʭ ʪʘʙʣʠʮ ʩʤʝʨʪʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʠʤ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʛʨʫʧʧʫ 

ʠʟ 0l  ʥʦʚʦʨʦʞʜʝʥʥʳʭ (0l =10000) ʠ ʙʫʜʝʤ ʬʠʢʩʠʨʦʚʘʪʴ ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ 

ʠʣʠ ʤʦʤʝʥʪʳ ʩʤʝʨʪʠ 
0

,,, 21 lXXX 2 . ɺʚʝʜʝʤ ʜʣʷ ʩʦʙʳʪʠʷ A  ʠʥʜʠʢʘʪʦʨ 
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ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʢʦʪʦʨʦʡ ʠ ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʘ 



ð 76 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 
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i xslxsxXPxXMI , 

ʪʦ ʝʩʪʴ  

).(0 xsllx=                                                              (2) 

ʀʟ ʬʦʨʤʫʣʳ (2) ʩʣʝʜʫʝʪ, ʯʪʦ: 

1) ʂʨʠʚʘʷ xl  ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ x  ʘʥʘʣʦʛʠʯʥʦ ʬʫʥʢʮʠʠ 

ʚʳʞʠʚʘʥʠʷ )(xs  ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʤʥʦʞʠʪʝʣʷ-ʢʦʥʩʪʘʥʪʳ 0l ; 

2) -=
0

)(
l

l
xs x ʵʪʦ ʩʨʝʜʥʷʷ ʜʦʣʷ ʜʦʞʠʚʰʠʭ ʜʦ ʚʦʟʨʘʩʪʘ x  ʠʟ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʛʨʫʧʧʳ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. 

ʂʨʠʚʘʷ ʩʤʝʨʪʝʡ 

ʈʘʩʩʤʦʪʨʠʤ ʜʘʥʥʳʝ ʊʇɾ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʉʐɸ 

 
x  0 10 20 30 40 50 60 70 80 90 100 110 

)(xs  1 0,983 0,977 0,965 0,949 0,915 0,837 0,682 0, 432 0,142 0,012 0 

 

ɽʩʣʠ ʚʟʷʪʴ =0l 1000, ʪʦ ʚ ʧʝʨʚʳʝ 10 ʣʝʪ ʞʠʟʥʠ ʫʤʨʝʪ ʚ ʩʨʝʜʥʝʤ 17 ʯʝʣʦʚʝʢ, ʦʪ 

10 ʜʦ 20 ʣʝʪ ï 6 ʯʝʣʦʚʝʢ, ʦʪ 20 ʜʦ 30 ʣʝʪ ï 12 ʯʝʣʦʚʝʢ, ʦʪ 30 ʜʦ 40 ʣʝʪ ï 16 ʯʝʣʦʚʝʢ, ʦʪ 40 

ʜʦ 50 ï 34 ʯʝʣʦʚʝʢʘ ʠ ʪ.ʜ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʠ ʜʘʥʥʳʝ, ʨʘʟʙʠʪʳʝ ʥʘ ʠʥʪʝʨʚʘʣʳ, ʙʦʣʝʝ 

ʥʘʛʣʷʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʤʝʨʪʥʦʩʪʴ, ʯʝʤ ʜʘʥʥʳʝ ʠʟ ʪʘʙʣʠʮʳ. ʅʘʧʨʠʤʝʨ, ʚ ʧʝʨʚʦʤ 

ʜʝʩʷʪʠʣʝʪʠʠ ʩʤʝʨʪʥʦʩʪʴ ʚʪʨʦʝ ʚʳʰʝ, ʯʝʤ ʚʦ ʚʪʦʨʦʤ, ʩʘʤʦʤ ʙʝʟʦʧʘʩʥʦʤ, ʠʣʠ ʧʝʨʠʦʜ ʦʪ 

70 ʜʦ 90 ʣʝʪ, ʟʘ ʢʦʪʦʨʳʡ ʫʤʠʨʘʝʪ 540 ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʠʩʭʦʜʥʦʡ 

ʛʨʫʧʧʳ =0l 1000 ʯʝʣʦʚʝʢ. 

ɺʚʝʜʝʤ ʜʣʷ ʠʥʪʝʨʚʘʣʘ ʚʦʟʨʘʩʪʦʚ ),( txx +  ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ  

ä
=

+¢<=+-=
0

1

)()()(
l

i
ixt txXxItxLxLD ,                              (3) 

ʢʦʪʦʨʘʷ ʨʘʚʥʘ ʯʠʩʣʫ ʫʤʝʨʰʠʭ ʚ ʚʦʟʨʘʩʪʝ ʦʪ xʜʦ tx+ʣʝʪ ʠʟ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʛʨʫʧʧʳ 0l  

ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʧʨʝʜʝʣʷʝʪ ʝʱʝ 

ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ xt d  ʊʇɾ 

xtxt DMd = .                                                           (4) 

ʆʯʝʚʠʜʥʦ, ʯʪʦ 

)),()(())()(( 0 txsxsllltxLxLMDMd txxxtxt +-=-=+-== +  

ʛʜʝ -+¢<=+- )()()( txXxPtxsxs i ʚʝʨʦʷʪʥʦʩʪʴ ʩʤʝʨʪʠ ʚ ʧʨʦʤʝʞʫʪʢʝ ],( txx + .  

ʆʪʤʝʪʠʤ, ʯʪʦ ʠʥʜʝʢʩ 1=t  ʦʙʳʯʥʦ ʦʧʫʩʢʘʝʪʩʷ, ʧʦʵʪʦʤʫ ,1+-= xxx lld ʪ.ʝ. xd  

ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ xl   ʠ  1+xl , ʠʤʝʶʱʠʝʩʷ ʚ ʪʘʙʣʠʮʘʭ ʩʤʝʨʪʥʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʚʝʣʠʯʠʥʘ xd  ʪʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʘʭ ʩʤʝʨʪʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʌʫʥʢʮʠʷ )()()( xsxFxf ¡-=¡=  ʥʘʟʳʚʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ X  ʠ ʟʘ ʥʝʡ ʚ ʘʢʪʫʘʨʥʦʡ ʤʘʪʝʤʘʪʠʢʝ ʟʘʢʨʝʧʣʝʥ ʪʝʨʤʠʥ ʢʨʠʚʘʷ 

ʩʤʝʨʪʝʡ (the curve of deaths). ʂʨʠʚʘʷ xd  ʦʪ ʧʝʨʝʤʝʥʥʦʡ ʚʦʟʨʘʩʪʘ x  ʠʟʤʝʥʷʝʪʩʷ 

ʧʨʠʙʣʠʞʝʥʥʦ ʢʘʢ ʢʨʠʚʘʷ ʩʤʝʨʪʝʡ )(xf  ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʤʥʦʞʠʪʝʣʷ-ʢʦʥʩʪʘʥʪʳ 0l , ʪ.ʝ. 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 77 ð 

 

 

 

)(0 xfldxº . ʈʝʟʶʤʠʨʫʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʨʠʚʘʷ ʩʤʝʨʪʝʡ ʚ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʪʦʥʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʫʥʢʮʠʝʡ ʚʳʞʠʚʘʥʠʷ. 

ʌʫʥʢʮʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʤʝʨʪʥʦʩʪʠ 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʠʚʦʡ ʩʤʝʨʪʝʡ ʙʦʣʝʝ ʪʦʥʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʤʝʨʪʥʦʩʪʠ [2]. ʅʘʡʜʝʤ ʚʝʨʦʷʪʥʦʩʪʴ ʩʤʝʨʪʠ ʯʝʣʦʚʝʢʘ, 

ʜʦʞʠʚʰʝʛʦ ʜʦ xʣʝʪ, ʚ ʪʝʯʝʥʠʝ ʙʣʠʞʘʡʰʠʭ tʣʝʪ, ʪʦ ʝʩʪʴ ʚ ʧʨʦʤʝʞʫʪʢʝ ],( txx + : 
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ʇʨʠʤʝʥʷʷ ʬʦʨʤʫʣʫ ʊʝʡʣʦʨʘ ʢ ʬʫʥʢʮʠʠ , ʧʦʣʫʯʠʤ 

. ɽʩʣʠ ʚʝʣʠʯʠʥʘ 

 ʤʘʣʘ ʠʣʠ ʬʫʥʢʮʠʷ  ʩʣʘʙʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʦʤʝʞʫʪʢʝ , ʪʦ ʠʟ (5) 

ʧʦʣʫʯʘʝʪʩʷ ʨʘʚʝʥʩʪʚʦ 

.                                     (6) 

ʆʪʥʦʰʝʥʠʝ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ (6)  

                                                        (7) 

ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʤʝʨʪʥʦʩʪʠ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʩʪʨʘʭʦʚʦʡ ʤʘʪʝʤʘʪʠʢʠ. ʉʦʛʣʘʩʥʦ (6) ʠ (7) ʚʝʣʠʯʠʥʘ  ʧʨʠʙʣʠʞʝʥʥʦ ʨʘʚʥʘ 

ʚʝʨʦʷʪʥʦʩʪʠ ʩʤʝʨʪʠ ʯʝʣʦʚʝʢʘ ʚʦʟʨʘʩʪʘ xʣʝʪ ʚ ʠʥʪʝʨʚʘʣʝ . 

ɺʘʞʥʦʩʪʴ ʬʫʥʢʮʠʠ  ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʪʝʤ, ʯʪʦ ʝʝ ʧʨʠʙʣʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

 ʧʨʠʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʘʭ ʩʤʝʨʪʥʦʩʪʠ  ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ 

 

ʌʫʥʢʮʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʤʝʨʪʥʦʩʪʠ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ:  

1) ; 

2) ; 

3) ; 

4) . 

ʀʟ ʵʪʠʭ ʩʚʦʡʩʪʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʬʫʥʢʮʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʤʝʨʪʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʦʩʥʦʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʥʘʨʷʜʫ ʩ 

ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʬʫʥʢʮʠʝʡ ʚʳʞʠʚʘʥʠʷ ʠ ʧʣʦʪʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

***  










































































































