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MICROBIOTA OF SOILS AND PRIMINGS ON THE MAIN GAS PIPELINE ROUTES 
OF ASTARA-QAZI-MAQOMED 

 

Aliyeva L.A. 

Babayeva I.X. 

Qasimova S.Y. 
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ɸʅʅʆʊɸʎʀʗ 

ʀʟʫʯʘʣʘʩʴ ʤʠʢʨʦʙʠʦʪʘ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʧʦ ʤʘʨʰʨʫʪʫ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ ɸʩʪʘʨʘ-ʂʘʟʠ-ʄʘʛʦ-

ʤʝʜ 12 ʟʦʥ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶ-

ʱʠʭ, ʜʝʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ, ʩʫʣʴʬʘʪʨʝʜʫʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ 

ʚ ʧʨʦʮʝʩʩʘʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʦʟʠʠ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʚ ʤʝʩʪʘʭ ʟʘʣʝʛʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 

ʫʯʘʩʪʢʠ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʦʟʠʠ. 

ABSTRACT  

Microbiota of soils and primings on routes of Astara-Qazi-Maqomedôs main gas pipeline of Azerbaijanôs 12 

various regions. Determination quantitative and qualitative composition of denitrifying, hydrocarbon-oxidizing, 

sulphate-reducing bacteria and fungi which can take part in biocorrosion processes allow to reveal the sites of 

various potential microbiological corrosion activity. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʠʟʦʣʷʮʠʦʥʥʳʝ ʧʦʢʨʳʪʠʷ, ʤʠʢʨʦʙʥʘʷ ʢʦʨʨʦʟʠʷ, ʘʛʨʝʩʩʠʚʥʦʩʪʴ 

ʛʨʫʥʪʘ. 

Keywords: microorganisms, insulation coatings, microbial corrosion, aggression of soil. 

 

ɻʘʟʦʧʨʦʚʦʜʳ, ʧʨʦʭʦʜʷʱʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯ-

ʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ, ʥʘʭʦʜʷʪʩʷ 

ʚ ʧʦʩʪʦʷʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʦʡ. 

ʇʦʜʟʝʤʥʘʷ ʢʦʨʨʦʟʠʷ ʤʝʪʘʣʣʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʠʢ-

ʨʦʙʥʦʛʦ ʬʘʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠ ʦʧʘʩʥʦʡ ʢʦʨʨʦʟʠʝʡ [1,2]. 

ʉʦʛʣʘʩʥʦ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ, ʙʦʣʝʝ 70% ʢʦʨ-

ʨʦʟʠʦʥʥʳʭ ʨʘʟʨʫʰʝʥʠʡ ʧʦʜʟʝʤʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʦʙʫʩʣʦʚʣʝʥʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴʶ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ, ʢʦʪʦʨʳʝ ʠʥʠʮʠʠʨʫʶʪ ʣʠʙʦ ʩʪʠʤʫʣʠʨʫʶʪ ʢʦʨ-

ʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ [3-5]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʨʘʩʩʳ ʩʠʩʪʝʤʳ ʛʘʟʦʧʨʦʚʦʜʦʚ 

ʨʝʩʧʫʙʣʠʢʠ ʧʨʦʭʦʜʷʪ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʤ ʟʦʥʘʤ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ 

ʜʦʣʞʝʥ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʭʠ-

ʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ ʧʦ ʪʨʘʩʩʘʤ ʦʩ-

ʥʦʚʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʫʯʘʩʪʢʦʚ 

ʧʦʚʳʰʝʥʥʦʡ ʙʠʦʢʦʨʨʦʟʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʫʰʝʥʠʡ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʠ ʟʘʢʫʧʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʟʦʣʷʮʠ-

ʦʥʥʳʭ ʧʦʢʨʳʪʠʡ. ɹʠʦʢʦʨʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʧʦʯʚʘʭ ʠ ʛʨʫʥʪʘʭ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ ʦʮʝ-

ʥʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠ-

ʪʠʷ ʤʝʩʪʥʦʡ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʠ ʫʩʣʦʚʠʡ, 

ʩʣʦʞʠʚʰʠʭʩʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʪʨʫʙʦʧʨʦʚʦʜʘ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʠʦʮʝʥʦʟʦʚ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ, ʠʛʨʘʝʪ ʨʦʣʴ ʪʘʢʞʝ ʤʠʢʨʦʨʝʣʴʝʬ, ʚʦʜʥʳʡ ʨʝ-

ʞʠʤ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ, ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʠ ʠ ʤʠʢʨʦʢʣʠʤʘʪ ʫʯʘʩʪʢʦʚ ʤʝʩʪʥʦʩʪʠ, ʧʦ ʢʦʪʦ-

ʨʳʤ ʧʨʦʭʦʜʠʪ ʛʘʟʦʧʨʦʚʦʜ ʠ, ʦʩʦʙʝʥʥʦ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʛʘʟʦʧʨʦʚʦʜʘ ʠ ʪʠʧ ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [6,7]. 

ɼʣʷ ʫʯʝʪʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʤʠʢʨʦʙʠʦʪʳ ʧʦ ʤʘʨʰʨʫʪʫ ʛʘʟʦʧʨʦʚʦʜʘ 

ʥʘʤʠ ʙʳʣʠ ʨʘʟʨʳʪʳ ʰʫʨʬʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʛʣʘʩʥʦ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ ʧʦʯʚ ʠ 

ʛʨʫʥʪʦʚ 12 ʨʘʟʣʠʯʥʳʭ ʟʦʥ ɸʟʝʨʙʘʡʜʞʘʥʘ (ʨʠʩ. 1).  

ʀʩʩʣʝʜʫʝʤʳʝ ʨʝʛʠʦʥʳ ʚʭʦʜʷʪ ʚ: 

I. ɸʙʰʝʨʦʥ-ɻʦʙʫʩʪʘʥʩʢʠʡ ʨʘʡʦʥ. ʇʨʠʨʦʜʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʙʣʘʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ (ɻʘʟʠ-

ʄʘʛʦʤʝʜ); 

II. ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʠʡ ʨʘʡʦʥ (ɻʘʟʘʭ, ʊʘʫʟ). 

ʇʨʠʨʦʜʥʦ-ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʙʣʘʩʪʠ ʄʘʣʦʛʦ 

ʂʘʚʢʘʟʘ; 

III.   ʄʫʛʘʥ-ʉʘʣʴʷʥʩʢʠʡ (ʉʘʣʴʷʥʳ ʠ ɹʠʣʷʩʫʚʘʨ) 

ʠ ʨʘʚʥʠʥʥʦ ï ʐʠʨʚʘʥʩʢʠʡ (ʂʶʨʜʘʤʠʨ, ʋʜʞʘʨ, 

ɽʚʣʘʭ, ɸʛʜʘʰ) ʨʘʡʦʥʳ; 

IV. ʃʷʥʢʷʨʘʥ-ɸʩʪʘʨʠʥʩʢʠʡ ʠ ɼʞʘʣʠʣʘʙʘʜʩʢʠʡ 

ʨʘʡʦʥʳ (ɸʩʪʘʨʘ, ʄʘʩʘʣʣʳ, ɼʞʘʣʠʣʘʙʘʜ) ʪʘʣʳʰ-

ʩʢʦʡ ʦʙʣʘʩʪʠ.  
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ʈʠʩ.1. ʄʝʩʪʘ ʠʟʫʯʝʥʠʷ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʧʦ ʪʨʘʩʩʝ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʦʜʠʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʝʛʠʦʥʦʚ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʇʨʠ ʫʩʪʨʘʥʝʥʠʠ ʧʦʯʚʝʥʥʦʡ ʢʦʨʨʦʟʠʠ ʛʘʟʦʧʨʦ-

ʚʦʜʦʚ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫ-

ʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʨʫʥʪʝ ʩ ʘʥʘ-

ʣʠʟʦʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʯʘʛʘʭ 

ʢʦʨʨʦʟʠʠ, ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʠ ʧʦʢʨʳʪʠʡ ʛʘʟʦʧʨʦʚʦʜʦʚ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʚʳʷʚʣʝʥʠʶ ʠ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʦʤʫ ʫʯʝʪʫ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʙʠʦʨʘʟʨʫʰʝʥʠʠ ʧʦʢʨʳʪʠʷ. ʆʙ-

ʨʘʟʮʳ ʛʨʫʥʪʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʙʠʨʘʣʠ ʚ ʪʨʘʥ-

ʰʝʷʭ ʜʝʡʩʪʚʫʶʱʝʛʦ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʪʨʦʥʫʪʳʡ 

ʛʨʫʥʪ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 7-10 ʤʝʪʨʦʚ ʦʪ ʪʨʘʥʰʝʡ ʥʘ ʪʦʡ 

ʞʝ ʛʣʫʙʠʥʝ. ʏʠʩʣʝʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠ-

ʢʘʤ [8]. 

ʂ ʧʦʯʚʝʥʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, ʧʦʚʨʝʞʜʘʶ-

ʱʠʤ ʧʦʢʨʳʪʠʷ ʠ ʤʝʪʘʣʣ ʪʨʫʙʳ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʦʪʥʦ-

ʩʷʪʩʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ ʨʦʜʦʚ Penicillium,  

ʊʘʙʣʠʮʘ 1 

ʂʨʘʪʢʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʝʛʠʦʥʦʚ 

ˉ 
ʅʘʟʚʘʥʠʝ ʨʝʛʠ-

ʦʥʘ 
pH 

ɺʣʘʞ-

ʥʦʩʪʴ, 

% 

ɻʫʤʫʩ, 

% 
ʊʠʧ ʧʦʯʚ 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʧʦʯʚ 

1 
ɸʩʪʘʨʘ ï  

0,2 ʢʤ 
 5,4 19,5  6-8 ɾʝʣʪʦ-ʟʝʤʥʳʝ 

ʪʷʞʝʣʦ-ʩʫʛʣʠʥʠʩʪʳʡ,  

ʛʣʠʥʠʩʪʳʡ 

2 
ʄʘʩʘʣʣʳ ï 

 230 ʢʤ 
5,4-6,2 16,8  6,8 ɾʝʣʪʦ-ʟʝʤʥʳʝ 

ʪʷʞʝʣʦ-ʩʫʛʣʠʥʠʩʪʳʡ,  

ʛʣʠʥʠʩʪʳʡ 

3 
ɹʠʣʷʩʫʚʘʨ ï 

157 ʢʤ 
7,5-8,0 15,7  1,6-2 ʩʝʨʦʟʝʤʥʳʝ 

ʩʫʛʣʠʥʠʩʪʦ-ʩʫʧʝʩʯʘ-

ʥʳʡ 

4 
ɼʞʘʣʠʣʘʙʘʜ ï  

35-45 ʢʤ 
6,8-7,2 15,5  ʜʦ 6% 

ʛʦʨʥʦ-ʣʝʩʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ  
ɻʣʠʥʠʩʪʳʡ 

5 
ʉʘʣʴʷʥʳ ï  

97 ʢʤ 
 7,2-8  10 2,5-2,8 

ʣʫʛʦʚʘʪʦ ï 

ʩʝʨʦ-ʟʝʤʥʳʝ  
ɻʣʠʥʠʩʪʳʡ 

6 ɻʘʟʘʭ 7,7-8,5  4  3-5 
ʪʝʤʥʦ-ʢʘʰʪʘ-

ʥʦʚʳʝ 

ʛʣʠʥʠʩʪʳʡ, ʪʷʞʝʣʦ-ʩʫ-

ʛʣʠʥʠʩʪʳʡ,  

7 ʊʘʫʟ 7,5-8,3  4,5  3-5 
ʪʝʤʥʦ- ʢʘʰʪʘ-

ʥʦʚʳʝ 

ʛʣʠʥʠʩʪʳʡ, ʪʷʞʝʣʦ-ʩʫ-

ʛʣʠʥʠʩʪʳʡ 

8 
ɽʚʣʘʭ ʛʨʘʥʠʮʘ ʩ 

ɻʝʨʘʥʙʦʝʤ 
7,5-8,2  3  1,6-2 ʩʝʨʦʟʝʤʥʳʝ 

ʩʫʛʣʠʥʠʩʪʦ-ʩʫʧʝʩʯʘ-

ʥʳʡ 

9 
ɸʛʜʘʰ ï  

159-170 ʢʤ 
 8-8,5  4,5  3,5 

ʢʘʰʪʘʥʦʚʳʝ 

ʦʙʳʢʥʦ-ʝ 

ʛʣʠʥʠʩʪʳʡ, ʪʷʞʝʣʦ-ʩʫ-

ʛʣʠʥʠʩʪʳʡ 

10 ʋʜʞʘʨ  7,5-8  4,0  1,6-2 ʩʝʨʦʟʝʤʥʳʝ ʉʫʛʣʠʥʠʩʪʦ 

11 ʂʶʨʜʘʤʠʨ 7,5-8,2  5,0 2,5-2,8 
ʣʫʛʦʚʘʪʦ- ʩʝ-

ʨʦʟʝʤʥʳʝ 

ʪʷʞʝʣʦ-ʛʣʠʥʠʩʪʳʡ,  

ʛʣʠʥʠʩʪʳʡ 

12 ʂʘʟʠ-ʄʘʛʦʤʝʜ 7,7-8,2  3,0  1,6-2 
ʢʘʰʪʘʥʦʚʳʝ 

ʩʚʝʪʣʳʝ 

ʩʨʝʜʥʝ-ʠ ʪʷʞʝʣʦ-ʩʫʛʣʠ-

ʥʠʩʪʳʡ,  

ʟʘʩʦʣʝʥʥʳʡ  
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Cladosporium, Aspergillus, Trichoderma,Chaeto-

mium, Alternaria,Mucor, Rhizopus,  

Paecilomyces, ʘʢʪʠʥʦʤʠʮʝʪʳ, ʤʠʢʦʙʘʢʪʝ-

ʨʠʠ,ʫʛʣʝʚʦʜʦʨʦʜ-ʦʢʠʩʣʷʶʱʠʝ (ʋʆɹ), ʩʫʣʴʬʘʪʨʝʜʫ-

ʮʠʨʫʶʱʠʝ (ʉʈɹ) ʠ ʪʠʦʥʦʚʳʝ ʙʘʢʪʝʨʠʠ [4,9].  

ɺ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʧʦʯʚ ʦʙʥʘʨʫʞʝʥʳ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʠ ʙʦʣʴʰʠʥʩʪʚʘ ʵʪʠʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ. 

ɺ ʛʨʫʥʪʘʭ ʞʝʣʪʦʟʝʤʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʟʥʘʯʠʪʝʣʴ-

ʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʪʘʢ ʞʝ, 

ʢʘʢ ʠ ʚ ʙʦʣʦʪʘʭ ʩ ʪʦʣʩʪʳʤ ʩʣʦʝʤ ʪʦʨʬʘ, ʥʝ ʧʨʦʠʩʭʦ-

ʜʠʪ ʦʩʦʙʦʛʦ ʠʟʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʛʨʫʥʪʝ ʪʨʘʥʰʝʠ ʧʨʠ ʝʝ ʟʘʩʳʧʢʝ ʠ ʩʤʝʰʠʚʘʥʠʠ ʛʦʨʠ-

ʟʦʥʪʦʚ ʧʦʯʚ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʨʘʚ-

ʥʳʭ ʫʩʣʦʚʠʷʭ (ʚʣʘʞʥʦʩʪʴ pH, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ) 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦ-

ʙʠʦʪʳ ʚ ʛʨʫʥʪʝ ʠ ʧʦʯʚʝ ʚ ʩʨʝʜʥʝʤ ʦʜʠʥʘʢʦʚ. ɹʘʢʪʝ-

ʨʠʠ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʠʟʫʯʝʥʥʳʭ ʛʨʫʥ-

ʪʘʭ. ʇʦʯʚʝʥʥʳʝ ʤʠʢʨʦʤʠʮʝʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʘʵʨʦʙʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.  

ɺ ʛʨʫʥʪʘʭ ʞʝʣʪʦʟʝʤʦʚ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ, ʚ ʦʩ-

ʥʦʚʥʦʤ, ʛʨʠʙʳ ʨʦʜʦʚ Penicillium, Aspergillus, 

Trichoderma ʠ ʛʨʠʙʳ ʧʦʨʷʜʢʘ Mucorales.  

ɺ ʛʨʫʥʪʘʭ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠ-

ʞʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʧʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʣʦʷ ʛʨʫʥʪʘ ʚʦʟʣʝ ʪʨʫʙʳ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʝʛʦ ʚʣʘʞʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʦʯ-

ʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʩʣʝʞʠʚʘ-

ʝʪʩʷ ʣʝʪʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʟʢʦ ʩʥʠʞʘʶʪʩʷ ʙʣʘʛʦ-

ʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ. ʊʘʢ, ʥʘ ʦʜʥʦʤ ʠʟ ʫʯʘʩʪʢʦʚ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, ʩʥʠʞʘʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʛʨʫʥʪʝ-

ʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ ʩ 5 107 ʜʦ 3 105 ʢʣ/ʛ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʉʈɹ ʧʦʚʳʩʠʣʦʩʴ ʩ 40 ʜʦ 2,5 

103 ʢʣ/ʛ ʛʨʫʥʪʘ. ʍʦʪʷ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ ʚ ʛʨʫʥʪʝ ʪʨʘʥʰʝʡ ʙʳʣ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ, 

ʯʪʦ ʚʝʨʦʷʪʥʦ, ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʢʦʨʨʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʛʘʟʦʧʨʦʚʦʜʘ.  

ʀʟ ʛʨʫʥʪʦʚ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʚʳʜʝʣʷʣʠʩʴ 

ʛʨʠʙʳ ʨʦʜʦʚ Penicillium, Cladosporium, 

Paecilomyces, Trichoderma. ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʩʦʩʪʘʚʠʣʠ ʛʨʠʙʳ ʨʦʜʦʚ Penicillium ʠ 

Paecilomyces.  

ʀʟ ʛʨʫʥʪʦʚ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʚʳʜʝʣʷʣʠʩʴ 

ʛʨʠʙʳ ʨʦʜʦʚ Penicillium, Cladosporium, 

Paecilomyces, Trichoderma. ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʩʦʩʪʘʚʠʣʠ ʛʨʠʙʳ ʨʦʜʦʚ Penicillium ʠ 

Paecilomyces.  

ʈʘʟʣʠʯʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʠ ʩʦʦʪʥʦ-

ʰʝʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʤʠʢʨʦʙʠʦʪʳ ʛʨʫʥ-

ʪʦʚ ʪʨʘʥʰʝʡ ʛʘʟʦʧʨʦʚʦʜʘ, ʧʨʦʣʦʞʝʥʥʳʭ ʚ ʢʘʰʪʘʥʦ-

ʚʳʭ ʧʦʯʚʘʭ, ʠ ʤʠʢʨʦʙʠʦʪʳ ʧʦʯʚ ʘʥʘʣʦʛʠʯʥʦʛʦ ʤʝ-

ʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʵʪʠʭ ʛʨʫʥʪʘʭ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ, ʚ ʥʠʭ ʦʙʥʘʨʫʞʝʥʦ ʙʘʢʪʝʨʠʡ ʜʦ 

107 ʢʣ/ʛ, ʛʨʠʙʦʚ ï 104 ʢʣ/ʛ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʡʦʥʘ ʚʟʷʪʠʷ ʧʨʦʙ ʚ ʛʨʫʥʪʘʭ ʪʨʘʥ-

ʰʝʡ ʛʘʟʦʧʨʦʚʦʜʘ ʟʘʤʝʪʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʧʦʯʚʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 1 ʛ ʛʨʫʥʪʘ ʪʨʘʥʰʝʠ, ʚʟʷʪʳʭ 

ʚ ʨʘʡʦʥʝ ɽʚʣʘʭʘ, ʦʙʥʘʨʫʞʝʥʦ ʜʦ 1500-103 ʢʣʝʪʦʢ 

ʙʘʢʪʝʨʠʡ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʛʨʫʥʪʝ ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʥʝ ʧʨʝʚʳʰʘʣʘ 700-103 ʢʣʝʪʦʢ. ʇʦ-

ʜʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʥʘʨʫʞʝʥʳ ʠ ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʦʙ 

ʛʨʫʥʪʦʚ, ʚʟʷʪʳʭ ʚ ʂʶʨʜʘʤʠʨʩʢʦʤ ʠ ʂʘʟʠ-ʄʘʛʦʤʝʜ-

ʩʢʦʤ ʨʘʡʦʥʘʭ. ɺ ɸʩʪʘʨʠʥʩʢʦʤ, ʄʘʩʘʣʣʠʥʩʢʦʤ ʠ ʚ 

ʉʘʣʴʷʥʩʢʠʭ ʨʘʡʦʥʘʭ ʩʪʦʣʴ ʟʘʤʝʪʥʦʛʦ ʨʘʟʣʠʯʠʷ ʚ 

ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʥʝ ʙʳʣʦ, ʦʜʥʘʢʦ ʠ ʚ ʛʨʫʥʪʘʭ 

ʵʪʠʭ ʪʨʘʥʰʝʡ ʯʠʩʣʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʧʨʝʚʳʰʘʣʘ 

ʢʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ. ʏʠʩʣʝʥʥʦʩʪʴ ʞʝ ʤʠʢʨʦʩʢʦ-

ʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʙʳʣʦ ʚʳʰʝ ʚ ʛʨʫʥʪʘʭ ʪʨʘʥʰʝʡ ʛʘ-

ʟʦʧʨʦʚʦʜʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʧʨʦʙʘʭ, ʚʟʷʪʳʭ ʩ 

ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʳ. ʀʟ ʦʙʨʘʟʮʦʚ ʧʦʯʚ ʠ 

ʛʨʫʥʪʦʚ ʥʘ ʫʯʘʩʪʢʝ ʛʘʟʦʧʨʦʚʦʜʘ ɸʩʪʘʨʘ ï ʂʘʟʠ-ʄʘ-

ʛʦʤʝʜ ʥʘʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʚʳʰʝ 500 ʰʪʘʤʤʦʚ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 11 

ʨʘʟʣʠʯʥʳʤ ʨʦʜʘʤ: Aspergillus, Penicillium, 

Fusarium, Trichoderma, Chaetomium, Cladosporium, 

Botrytis, Mucor, Alternaria, Paecilomyces, Verticil-

lium. ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ 103 

ʰʪʘʤʤʘ, ʪ.ʝ. ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʥʘ ʧʷʪʘʷ ʯʘʩʪʴ ʠʟ 

ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʤʠʢʨʦʤʠʮʝʪʦʚ, ʩʧʦʩʦʙʥʳ ʨʘʟʨʫ-

ʰʘʪʴ ʠʟʦʣʷʮʠʦʥʥʳʝ ʧʦʢʨʳʪʠʷ (ʪʘʙʣ.2). 

ʂʘʢ ʚʠʜʥʦ, ʠʟ ʪʘʙʣʠʮʳ 2, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʘʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʨʦʜʘʤ As-

pergillus ʠ Penicillium. ʄʝʥʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚ-

ʣʷʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Trichoderma, Paecilomy-

ces, Chaetomium, Fusarium, Cladosporium. ʉʨʝʜʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʦʚ Alternaria, Botrytis, Verticil-

lium ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʰʪʘʤʤʦʚ, ʨʘʟʨʫʰʘʶʱʠʭ ʠʟʦʣʷ-

ʮʠʦʥʥʳʝ ʧʦʢʨʳʪʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʤʝʶʱʠʤʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʤ. 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ ʥʘʣʠʯʠʝ ʚ ʛʨʫʥʪʘʭ 

ʪʨʘʥʰʝʡ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʳʭ ʛʨʠ-

ʙʦʚ, ʘʢʪʠʥʦʤʠʮʝʪʦʚ, ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ ʠ ʫʛʣʝ-

ʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʭ ʙʘʢʪʝʨʠʡ;ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʚ ʛʨʫʥʪʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʯʚʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʛʨʠʙʦʚ, ʘ ʪʘʢʞʝ  
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ʊʘʙʣʠʮʘ 2 

ʉʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʚʠʜʦʚ ʛʨʠʙʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʧʦʯʚʘʭ ʨʘʟʥʳʭ ʪʠʧʦʚ, ʩ ʯʠʩʣʦʤ ʚʠʜʦʚ ʛʨʠʙʦʚ ʪʝʭ ʞʝ 

ʛʨʫʧʧ, ʨʘʟʨʫʰʘʶʱʠʭ ʧʦʢʨʳʪʠʷ 

 ʊʠʧʳ ʧʦʯʚ ɾʝʣʪʦʟʝʤʥʳʝ ʉʝʨʦʟʝʤʥʳʝ 
ɻʦʨʥʦ-ʣʝʩʥʳʝ ʢʦ-

ʨʠʯʥʝʚʳʝ 

ʆʙʱʝʝ ʯʠʩʣʦ ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ, ʚʳ-

ʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚ 
65 75 77 

ʏʠʩʣʦ ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ, ʨʘʟʨʫʰʘʶ-

ʱʠʭ ʧʦʢʨʳʪʠʷ 
10 12 14 

Aspergillus 
I 16 17 18 

II  4 6 5 

Penicillium 
I 12 14 12 

II  2 4 4 

Fusarium 
I 6 7 7 

II  - - 1 

Trichoderma 

 

I 7 7 8 

II  2 1 2 

Cladosporium 

 

I 4 3 4 

II  - - - 

Chaetomium 

 

I 6 4 5 

II  1 1 1 

Botrytis 
I 3 3 4 

II  - - - 

Mucor I 5 5 6 

 II  - - - 

Alternaria 
I 5 6 4 

II  - - - 

Paecilomyces 
I 4 5 6 

II  1 - 1 

Verticillium I 3 4 3 

 II  - - - 

ʇʨʠʤʝʯʘʥʠʝ: I-ʧʦʯʚʘ, II - ʧʦʢʨʳʪʠʝ 

 

ʧʦʚʳʰʝʥʠʷ ʙʠʦʢʦʨʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʛʨʫʥʪʦʚ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʉʈɹ [10,11]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʘʩʪʦʪʘ ʧʦʷʚʣʝʥʠʷ ʧʦʚʨʝ-

ʞʜʝʥʠʡ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩʚʷ-

ʟʘʥʘ ʩ ʚʝʣʠʯʠʥʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʨʫʥʪʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʠʣʠ ʨʘʟʜʝʣʠʪʴ 

ʠʟʫʯʝʥʥʳʝ ʛʨʫʥʪʳ ʥʘ 3 ʪʠʧʘ:  

I ʪʠʧ ï ʩʣʘʙʘʷ ʙʠʦʢʦʨʨʦʟʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʊʠʧʳ ʧʦʯʚ 
ʃʫʛʦʚʘʪʦ-ʩʝʨʦ-

ʟʝʤʥʳʝ 

ʊʝʤʥʦ-ʢʘʰʪʘʥʦ-

ʚʳʝ 

ʂʘʰʪʘʥʦʚʳʝ-ʦʙʳʢ-

ʥʦʚʝʥʥʳʝ 

ʂʘʰʪʘʥʦʚʳʝ 

ʩʚʝʪʣʳʝ 

ʆʙʱʝʝ ʯʠʩʣʦ ʰʪʘʤ-

ʤʦʚ ʛʨʠʙʦʚ, ʚʳʜʝ-

ʣʝʥʥʳʭ ʠʟ ʧʦʯʚ 

81 92 89 96 

ʏʠʩʣʦ ʰʪʘʤʤʦʚ ʛʨʠ-

ʙʦʚ, ʨʘʟʨʫʰʘʶʱʠʭ 

ʧʦʢʨʳʪʠʷ 

14 16 17 20 

Aspergillus 
I 18 18 18 20 

II  6 6 7 8 

Penicillium 
I 16 12 12 16 

II  3 4 5 6 

Fusarium 
I 11 11 12 12 

II  - 1 1 2 

Trichoderma 

 

I 9 9 9 9 

II  2 2 1 2 

Cladosporium 

 

I 6 8 7 7 

II  - - 1 1 

Chaetomium 

 

I 8 10 10 11 

II  1 1 2 1 

Botrytis I 4 4 2 3 
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II  - - - - 

Mucor I 6 7 6 8 

 II  - 1 - - 

Alternaria 
I 4 5 5 4 

II  - - - - 

Paecilomyces 
I 7 7 6 5 

II  2 2 - - 

Verticillium I 2 1 2 2 

 II  - - - - 

ʇʨʠʤʝʯʘʥʠʝ: I-ʧʦʯʚʘ, II - ʧʦʢʨʳʪʠʝ 

 

ʂ ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʫʯʘʩʪʢʠ ʚ ʟʦʥʘʭ ʦʪ 

ɸʩʪʘʨʳ ʜʦ ɼʞʘʣʠʣʘʙʘʜʘ; 

II  ʪʠʧ ï ʩʨʝʜʥʷʷ ʙʠʦʢʦʨʨʦʟʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ʂ ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʫʯʘʩʪʢʠ ʟʦʥ ʦʪ ɼʞʘʣʠ-

ʣʘʙʘʜʘ, ʉʘʣʴʷʥʳ ʜʦ ʂʘʟʠ-ʄʘʛʦʤʝʜʘ; 

III  ʪʠʧ ï ʚʳʩʦʢʘʷ ʙʠʦʢʦʨʨʦʟʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ʂ ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʫʯʘʩʪʢʠ ʚ ʟʦʥʘʭ ʂʘʟʠ-

ʄʘʛʦʤʝʜʘ, ʂʘʟʘʭ, ɸʛʜʘʰ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʛʨʫʥʪʘʭ I ʪʠʧʘ 

ʧʦʯʪʠ ʥʝʪ ʧʦʚʨʝʞʜʝʥʠʡ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʠ ʤʝ-

ʪʘʣʣʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦ-

ʙʠʦʪʳ. ʊʘʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʦʪʤʝʯʝʥʳ ʚ ʛʨʫʥʪʘʭ III 

ʪʠʧʘ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥ-

ʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʙʠʦʢʦʨʨʦʟʠʦʥʥʳʭ ʦʯʘʛʦʚ ʠ ʙʠʦʨʘʟ-

ʨʫʰʝʥʠʡ ʠʟʦʣʷʮʠʦʥʥʳʭ ʧʦʢʨʳʪʠʡ. ʀʟʦʣʷʮʠʦʥʥʳʝ 

ʧʦʢʨʳʪʠʷ, ʧʦʜʚʝʨʛʘʷʩʴ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʧʦʨʘʞʝ-

ʥʠʶ, ʪʝʨʷʶʪ ʠʩʭʦʜʥʫʶ ʵʣʘʩʪʠʯʥʦʩʪʴ ʠ ʦʭʨʫʧʯʠʚʘ-

ʶʪʩʷ. ʊʘʢ, ʧʨʠ ʧʦʪʝʨʝ ʘʜʛʝʟʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʫ-

ʶʪʩʷ ʚʟʜʫʪʠʷ, ʚʦʟʜʫʰʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʧʦʩʦʙ-

ʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʢʦʣʦʥʠʡ ʤʠʢʨʦʙʦʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʳʭ ʥʝʢʦʪʦʨʳʝ 

ʫʯʘʩʪʢʠ ʛʘʟʦʧʨʦʚʦʜʦʚ ʧʦʣʥʦʩʪʴʶ çʦʛʦʣʷʶʪʩʷè, ʘ ʥʘ 

ʪʨʫʙʥʦʤ ʤʝʪʘʣʣʝ ʠ ʥʘ ʤʝʩʪʘʭ ʩʚʘʨʦʢ ʧʦʷʚʣʷʶʪʩʷ 

ʤʘʩʩʘ ʠʟʲʷʚʣʝʥʠʡ, ʧʠʪʠʥʛʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʦʝ 

ʢʦʨʨʦʜʠʨʦʚʘʥʠʝ ʤʝʪʘʣʣʘ.  
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ɸʅʅʆʊɸʎʀʗ 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2017 ʛʦʜʫ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʤʠʢʦʙʠʦʪʫ ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ 126 ʚʠʜʦʚ ʛʨʠʙʦʚ, 

79,4% ʠʟ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ ʢ ʘʥʘʤʦʨʬʥʳʤ ʬʦʨʤʘʤ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʫʭʘʷ ʙʠʦʤʘʩʩʘ (ʉɹ), 

ʚʦʜʥʳʡ ʵʢʩʪʨʘʢʪ (ɺʕ) ʠ ʵʬʠʨʥʦʝ ʤʘʩʣʦ (ʕʄ), ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʵʬʠʨʥʦʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʦʙʣʘʜʘʶʪ 

ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ ʠ ʬʫʥʛʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʳʭ ʧʨʦʩʣʝʞʠʚʘʣʦʩʴ ʧʦ ʫʢʘʟʘʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʉɹ - ɺʕ- ʕʄ. ʃʶʙʘʷ ʢʦʤʧʦʟʠʮʠʷ ʕʄ ʩ ɹʝʣʳʤʠ ʥʘʬʪʘʣʘʥʦʚʳʤʠ ʤʘʩʣʘʤʠ ʧʦʚʳʰʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʨʦʚʝʥʴ ʧʦʢʘʟʘʥʥʦʡ ʠʤ ʚ ʦʪʜʝʣʴʥʦʩʪʠ.  

ABSTRACT 

Based on the carried out of researches in the period from 2012 to 2017 established, that in the formation of 

mycobiota of essential oil plants in the conditions of Azerbaijan takes part 126 species of fungi 79,4% of which 

refers to anamorphic forms of sac fungi. It is shown that dry biomass (DB), water extract (WE) and essential oil 

(EO) obtained from essential oil plants have bactericidal and fungicidal properties,the level of which was traced 

according to the indicated sequence: DB-WE-EO. Any composition of EO with White naphthalan oils increases 

the efficiency level shown by them individually. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʬʠʨʥʦʤʘʩʣʠʯʥʳʝ ʨʘʩʪʝʥʠʷ, ʤʠʢʦʙʠʦʪʘ, ʵʬʠʨʥʳʝ ʤʘʩʣʦ, ɹʝʣʘʷ ʥʘʬʪʘʣʘʥʦʚʘʷ 

ʤʘʩʣʦ, ʢʦʤʧʦʟʠʮʠʷ, ʙʘʢʪʝʨʠʮʠʜʥʳʝ ʠ ʬʫʥʛʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ.  

Keywords: essential oil plants, mycobiota, essential oils, White naphthalan oil, composition, bactericidal and 

fungicidal properties. 

 

ɸʟʝʨʙʘʡʜʞʘʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝ-

ʞʴʝ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʖʞʥʦʛʦ 

ʂʘʚʢʘʟʘ. ɿʝʤʣʷ ɸʟʝʨʙʘʡʜʞʘʥʘ ʥʝʧʦʚʪʦʨʠʤʳʭ ʧʨʠ-

ʨʦʜʥʳʭ ʢʦʥʪʨʘʩʪʦʚ: ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ 9 ʠʟ 11 ʦʩ-

ʥʦʚʥʳʭ ʪʠʧʦʚ ʢʣʠʤʘʪʦʚ ʟʝʤʥʦʛʦ ʰʘʨʘ - ʦʪ ʩʫʙʪʨʦ-

ʧʠʢʦʚ ʜʦ ʚʳʩʦʢʦʛʦʨʥʳʭ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ; ɿʜʝʩʴ 

ʧʨʝʦʙʣʘʜʘʶʪ 2 ʨʝʣʴʝʬʥʳʝ ʬʦʨʤʳ: ʚʳʩʦʢʦʛʦʨʴʷ ʠ 

ʥʠʟʤʝʥʥʦʩʪʠ. ɿʝʤʣʷ ɸʟʝʨʙʘʡʜʞʘʥʘ ʛʫʩʪʦ ʠʟʨʝʟʘʥʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ, ʚ ʦʩʥʦʚʥʦʤ ʛʦʨʥʳʤʠ ʨʝʢʘʤʠ, 

ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪ ʰʫʤʥʳʝ ʚʦʜʦ-

ʧʘʜʳ[11].  

ʇʨʠʨʦʜʘ ɸʟʝʨʙʘʡʜʞʘʥʘ ʦʙʣʘʜʘʝʪ ʙʦʛʘʪʦʡ ʠ 

ʨʝʜʢʦʡ ʬʣʦʨʦʡ. ʅʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠ-

ʪʦʨʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʯʪʠ ʚʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ 

ʤʠʨʝ ʪʠʧʳ ʨʘʩʪʝʥʠʡ. ʇʦ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚ 

ʬʣʦʨʘ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʢʘʚʢʘʟ-

ʩʢʠʭ ʨʝʩʧʫʙʣʠʢ, ʙʦʣʝʝ ʙʦʛʘʪʘʷ. ɺʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʙʦʣʝʝ 4700 ʚʠʜʦʚ ʨʘʩʪʝ-

ʥʠʡ ʩʦʩʪʘʚʣʷʶʪ 66% ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʫʱʠʭ 

ʥʘ ʂʘʚʢʘʟʝ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʅʘʨʷʜʫ ʩ ʰʠʨʦʢʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʥʘ ʂʘʚʢʘʟʝ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ 

ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʚ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʬʣʦʨʝ ʠʤʝ-

ʶʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʩʪʫʱʠʭ ʪʦʣʴʢʦ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʝʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝ-

ʙʦʣʴʰʠʤ ʨʘʡʦʥʘʤ ʦʢʦʣʦ 240 ʵʥʜʝʤʠʯʝʩʢʠʭ ʚʠ-

ʜʦʚ[6].  

ʌʣʦʨʘ ɸʟʝʨʙʘʡʜʞʘʥʘ ʙʦʛʘʪʘ ʠ ʨʘʩʪʝʥʠʷʤʠ, ʢʦ-

ʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʪʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʣʝ-

ʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 1500 ʚʠ-

ʜʦʚ, ʦʢʦʣʦ 800 ʠʟ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ ʢ ʵʬʠʨʥʦʤʘʩ-

ʣʠʯʥʳʤ ʢʫʣʴʪʫʨʘʤ[6]. ʕʪʠ ʨʘʩʪʝʥʠʷ ʪʘʢʞʝ ʠʤʝʶʪ 

ʚʘʞʥʦʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. 

ʉʘʤʠ ʨʘʩʪʝʥʠʷ, ʘ ʪʘʢʞʝ ʵʬʠʨʥʳʝ ʤʘʩʣʘ(ʕʄ), ʢʦʪʦ-

ʨʳʝ ʠʟ ʥʠʭ ʧʦʣʫʯʘʶʪ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ, 

ʧʠʱʝʚʦʡ ʠ ʧʘʨʬʶʤʝʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʕʄ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʯʝʥʴ 

ʩʣʦʞʥʳʝ ʚ ʭʠʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʩʤʝʩʠ ʚʝʱʝʩʪʚ 

ʩʘʤʦʛʦ ʨʘʟʣʠʯʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝ 

ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʕʄ ʧʨʦʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʩʣʦʞʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʢʣʠ-

ʥʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ[4]. ʂʨʦʤʝ ʧʦʣʝʟʥʦʛʦ ʩʚʦʡʩʪʚʘ, 
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ʕʄ ʭʘʨʘʢʪʝʨʝʥ ʠ ʧʦʙʦʯʥʳʝ ʷʚʣʝʥʠʝ. ɻʣʘʚʥʳʤ ʧʦ-

ʙʦʯʥʳʤ ʵʬʬʝʢʪʦʤ ʕʄ ʷʚʣʷʝʪʩʷ ʘʣʣʝʨʛʠʯʝʩʢʘʷ ʨʝ-

ʘʢʮʠʷ, ʥʝʢʦʪʦʨʳʝ ʤʘʩʣʘ ʠʤʝʶʪ ʬʦʪʦʪʦʢʩʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ, ʨʷʜ ʤʘʩʝʣ ʧʨʦʷʚʣʷʝʪ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʩʚʦʡ-

ʩʪʚʘ. ʅʝʢʦʪʦʨʳʝ ʕʄ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʥʘʨʢʦʪʠʢʠ, 

ʥʝʬʨʦʪʦʢʩʠʥʳ, ʛʝʧʘʪʦʪʦʢʩʠʥʳ ʠ ʢʘʥʮʝʨʦʛʝʥʳ, ʭʦʪʷ 

ʤʥʦʛʠʝ ʪʠʧʳ ʚʦʟʜʝʡʩʪʚʠʷ ʕʄ ʷʚʣʷʶʪʩʷ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʨʦʜʘ ɸʟʝʨʙʘʡʜʞʘʥʘ ʙʦʛʘʪʘ ʠ 

ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚ-

ʣʷʝʪʩʷ ʅʘʬʣʘʥʩʢʘʷ ʥʝʬʪʴ. ʋʥʠʢʘʣʴʥʘʷ ʅʘʬʪʘʣʘʥ-

ʩʢʘʷ ʥʝʬʪʴ ʠʟʜʘʚʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʣʝʯʝ-

ʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʅʘʬʪʘʣʘʥʩʢʘʷ ʥʝʬʪʴ ï 

ʵʪʦ ʦʩʦʙʘʷ ʬʦʨʤʘ ʙʘʣʴʥʝʦʪʝʨʘʧʠʠ, ʦʙʣʘʜʘʶʱʘʷ ʦʙ-

ʱʝʧʨʠʟʥʘʥʥʳʤʠ ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʠ ʮʝʣʦʤ 

ʨʷʜʝ ʟʘʙʦʣʝʚʘʥʠʡ: ʢʦʞʥʳʭ, ʥʝʨʚʥʳʭ, ʦʧʦʨʥʦ-ʜʚʠʛʘ-

ʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʚ ʛʠʥʝʢʦʣʦʛʠʠ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʨʘʥʝʥʠʷʭ, ʦʞʦʛʘʭ, ʦʪʤʦʨʦʞʝʥʠʷʭ. ʆʜʥʘʢʦ, ʅʘʬʪʘ-

ʣʘʥʩʢʘʷ ʥʝʬʪʴ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʥʝʬʪʠ, ʩʦʜʝʨʞʠʪ 

ʚ ʢʘʯʝʩʪʚʝ ʪʦʢʩʠʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʢʦʥʜʝʥʩʠʨʦ-

ʚʘʥʥʳʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʩʤʦʣʳ, ʘʩ-

ʬʘʣʴʪʝʥʳ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʧʨʠʤʝʥʝʥʠʝ 

ʅʘʬʪʘʣʘʥʩʢʦʡ ʥʝʬʪʠ ʧʨʠ ʣʝʯʝʥʠʠ ʨʷʜʘ ʪʷʞʝʣʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ[1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜʦʤ 

ʧʨʠʤʠʪʠʚʥʦʡ ʚʘʥʥʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʨʘʩʭʦʜ ʥʝʬʪʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ 

ʥʝʬʪʴ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʝ ʧʨʦʙʣʝʤʳ.  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚʳʰʝ ʩʢʘʟʘʥʥʳʝ, ʚ ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʦʡ ʨʘʙʦʪʝ ʧʦʧʳʪʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʅʘʬʪʘʣʘʥʦʚʘʷ ʥʝʬʪʴ ʩ ʕʄ ʧʦʣʫʯʝʥ-

ʥr ʭ ʠʟ ʥʝʢʦʪʦʨʳʭ ʵʬʠʨʥʦʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʚʭʦ-

ʜʷʱʠʭ ʚʦ ʬʣʦʨʫ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʠ ʤʠʢʦʙʠʦʪʘ ʵʪʠʭ 

ʨʘʩʪʝʥʠʡ, ʪʘʢ ʢʘʢ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʚ ʩʪʦʨʦʥʫ ʦʛʨʘʥʠʯʝʥʠʷ ʘʨʝʘʣʘ ʠ ʟʘʧʘʩʳ 

ʵʬʠʨʥʦʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝʤʘʣʦ-

ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʬʠʪʦʧʘʪʦʛʝʥʥʳʝ ʛʨʠʙʳ, ʪʘʢ 

ʢʘʢ, ʬʠʪʦʧʘʪʦʛʝʥʥʳʝ ʛʨʠʙʳ ʤʦʛʫʪ ʫʭʫʜʰʠʪʴ ʜʝʢʦ-

ʨʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʝʥʠʡ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠ-

ʷʪʴ ʥʘ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴ 

ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ. 

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʫ ʣʝʛʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠ-

ʘʣʳ, ʩʦʙʨʘʥʥʳʝ ʚ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2017 ʛ. ɺʟʷʪʠʝ 

ʧʨʦʙ ʠʟ ʨʘʩʪʝʥʠʡ, ʧʦʜʛʦʪʦʚʢʘ ʠʭ ʢ ʧʦʩʝʚʫ, ʚʳʜʝʣʝ-

ʥʠʝ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʳ ʛʨʠʙʦʚ ʠ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʶ 

ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʫ, ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ[5, 7, 9, 13-14].  

ɹʘʢʪʝʨʠʮʠʜʥʳʝ ʠ ʬʫʥʛʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ ʕʄ ʠ 

ɹʝʣʦʛʦ ʥʘʬʪʘʣʘʥʦʚʦʛʦ ʤʘʩʣʘ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

ʅʘʬʪʘʣʘʥʦʚʳʡ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ ʠʭ ʢʦʤʧʦʟʠʮʠʠ ʠʟʫ-

ʯʘʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʫ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʥʘʰʠʭ 

ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ[2-3, 10].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʠʢʦʙʠʦʪʳ ʨʘʟ-

ʣʠʯʥʳʭ ʵʬʠʨʥʦʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ (Artemisia 

annua L., Achillea millefolium L., Anthemis rigescens 

Wild., Anethum graveolens L., Albizzia julibrissin 

Durazz, Agrimonia eupatoria L., Acacia dealbata Link., 

Calendula officinalis L., Conium maclatum L, 

Chaerophyllum bulbosum L., Crataegus pentagyna L., 

Dryopteris filix mas(L.)Schott., Datura stramonium 

Mill.,  Dorema qlabrum Fiseh. et C.A.Mey., 

Leucanthemum vulgare Lam., Matricaria chamomillae 

L., Melissa oficinalis L., Ocimum basilicum L., 

Polygonum hydropiper L., Petroselinum 

crispum(Mill.)A.W.Hill, Rosmarinus officinalis 

L.,Satureja laxiflora C. Koch., Symphytum asperum 

Lepech, Tanacetum millefoljatum Fisch. et C.Mey., 

Tripleurospermum perfaratum M. Lainz, Thymus 

transcaucasicusL., Tilia cordata Mill., Thea sinensis L. 

, Tilia caucasica Rupr, Valeriana officinalis L., Visnaga 

daucoides Gertn, Viola tricolor L. ʠ ʜʨ. - ʦʢʦʣʦ 80 ʚʠ-

ʜʦʚ), ʚʭʦʜʷʱʠʭ ʚʦ ʬʣʦʨʫ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʫʯʘʩʪʚʫʶʪ 

126 ʚʠʜʦʚ ʛʨʠʙʦʚ.(ʪʘʙʣ. 1). ʀʟ ʦʪʤʝʯʝʥʥʳʭ ʛʨʠʙʦʚ 

79,4% ʩʦʩʪʘʚʣʷʶʪ ʘʥʘʤʦʨʬʥʳʝ ʘʩʢʦʤʠʮʝʪʳ, 7,1% - 

ʟʠʛʦʤʠʮʝʪʳ, 6,3% - ʪʝʣʝʤʦʨʬʥʳʝ ʘʩʢʦʤʠʮʝʪʳ, ʘ 

7,1% - ʙʘʟʠʜʠʦʤʠʮʝʪʳ. 

ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʟ ʦʙʥʘʨʫʞʝʥʥʳʭ ʛʨʠʙʦʚ 

Alternaria alternata, Aspergillus niger, A.ochraseus, 

Botrytis cinerea, Fusarium oxysporium Penicillium 

citrinum, P.cuslopium ʠ ʜʨ. ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ(ʚʩʪʨʝ-

ʯʘʝʤʦʩʪʴ ï 40-57%) ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʠʢʦʙʠʦʪʳ 

ʵʬʠʨʥʦʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚʦ ʬʣʦʨʫ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. ʀʥʪʝʨʝʩʥʦ, ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʩʝ ʵʪʠ 

ʛʨʠʙʳ ʷʚʣʷʝʪʩʷ ʪʦʢʩʠʛʝʥʥʳʤʠ ʠ ʩʧʦʩʦʙʥʳ ʦʙʨʘʟʦ-

ʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʠʢʦʪʦʢʩʠʥʳ, ʢʦʪʦʨʳʝ ʦʧʘʩʥʦ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ɺʦʦʙʱʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʠʢʦ-

ʙʠʦʪʳ ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʫʯʘʩʪʚʫʝʪ ʠ ʜʨʫ-

ʛʠʝ ʪʦʛʩʠʛʝʥʥʳʝ ʛʨʠʙʳ(Aspergillus flavus, 

A.fumigatus, Candida albicans, Cladosoporium 

herbarium, Fusarium moniliforme, F.solani, 

F.sporotrichloides, Penicillium chrysogenum, 

P.oxalicum, P.purpurogenum, Rhizobus stolonifer, 

Verticttlhim albo-atrum, V.dahile), ʩʧʦʩʦʙʥʳʭ ʪʘʢʞʝ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʠʢʦʪʦʢʩʠʥʳ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʢʘʥʮʝʨʦʛʝʥʥʦʝ, ʤʫʪʘʛʝʥʥʦʝ, ʪʝʨʘʪʦʛʝʥʥʦʝ, 

ʵʤʙʨʠʦʥʦʪʦʢʩʠʯʥʦʝ, ʘʣʣʝʨʛʝʥʥʦʝ, ʠʤʤʫʥʦʩʫʧʨʝʩ-

ʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʩʥʠʞʘʪʴ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʙʦʣʝʟʥʷʤ ʠʥʬʝʢʮʠʦʥ-

ʥʦʛʦ ʠ ʥʝʠʥʬʝʢʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʤʧʪʦʤʳ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ ʪʝʩʥʦ ʩʚʷ-

ʟʘʥʦ ʦʪ ʪʠʧʘ ʤʠʢʦʪʦʢʩʠʥʘ ʠ ʦʪ ʨʘʟʣʠʯʥʳʭ(ʢʦʣʠʯʝ-

ʩʪʚʦ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ, 

ʚʦʟʨʘʩʪ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʜʘʞʝ ʧʦʣ ʢʦʥʢʨʝʪʥʦʛʦ 

ʠʥʜʠʚʠʜʫʫʤʘ) ʬʘʢʪʦʨʦʚ[12].  

Cʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʛʨʠʙʦʚ ʥʘ ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʷʭ ʠ ʙʳʣʠ 

ʛʨʠʙʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʝʪʩʷ ʘʣʣʝʨʛʝʥʥʳʤʠ, ʬʠʪʦʧʘʪʦ-

ʛʝʥʥʳʤʠ ʠ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʵʬʠʨʦʤʘʩʣʠʯʥʳʝ ʨʘʩʪʝʥʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʛʨʠʙʦʚ ʩ ʨʘʟʥʳʤʠ ʵʢʦʣʦʛʦ-ʪʨʦʬʠʯʝ-

ʩʢʠʤʠ ʩʚʷʟʘʤʠ. 

ɺ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫ-

ʯʝʥʦ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʠ ʬʫʥʛʠʮʠʜʥʦʝ ʩʚʦʡʩʪʚʘ ʨʘʟ-

ʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʨʘʩʪʝʥʠʡ. ɺ ʢʘʯʝʩʪʚʦ ʥʘʨʷʜʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʝʩʪ 

ʢʫʣʴʪʫʨʳ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦʢʩʠʛʝʥʥʳʝ 

ʛʨʠʙʳ(F.oxysporium, A.niger, A.ochraseus, 

P.citrinum ʠ P.cyclopium), ʢʦʪʦʨʘʷ ʚ ʭʦʜʝ ʨʘʙʦʪʳ 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʳ. ʇʦʣʫʯʝʥʥʳʝ 

http://viness.narod.ru/nezhel.htm
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ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʫʭʘʷ ʙʠʦʤʘʩʩʘ(ʉɹ), ʚʦʜ-

ʥʳʡ ʵʢʩʪʨʘʢʪ(ɺʕ) ʠ ʵʬʠʨʥʦʝ ʤʘʩʣʦ(ʕʄ) ʵʬʠʨʥʦ-

ʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ(Achillea millefolium L., 

Artemisia absinthium L., A.vulgaris L., Apium 

graveolens L., Glycyrrh²Ӣza gl§bra L., Hypʝricum 

pʝrforatum L, Lavandula officinalis L., Mentha piperita 

L., Nepeta cataria L., Zosima orientalis Hoffm ʠ ʜʨ.), 

ʦʙʣʘʜʘʶʪ ʘʢʪʠʚʥʦʩʪʴʶ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ ʠ ʬʫʥʛʠ-

ʮʠʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʆʜʥʘʢʦ, ʫʨʦʚʝʥʴ ʢʘʢ ʙʘʢʪʝʨʠ-

ʮʠʜʥʳʝ, ʪʘʢ ʠ ʬʫʥʛʠʮʠʜʥʳʝ ʘʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʪʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ. ʂʘʢ 

ʦʞʠʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʩʣʝʞʠʚʘʣʦʩʴ ʧʦ ʫʢʘʟʘʥ-

ʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʉɹ - ɺʕ - ʕʄ. ɼʘʥʥʘʷ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʦ ʚʦ ʚʩʝʭ ʨʘʩʪʝʥʠʷʭ, 

ʷʚʣʷʶʱʠʭʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʦʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʕʄ ʧʦʣʫʯʝʥʥʳʭ 

ʠʟ ʨʘʩʪʝʥʠʡ A.graveolens, A.absinthium, G.gl§bra ʠ 

M.piperita ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,01% ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʧʦʣʥʦʛʦ ʧʦʜʘʚʣʝʥʠʠ ʨʦʩʪʘ, ʢʘʢ ʛʨʠʙʦʚ, ʪʘʢ ʠ ʙʘʢʪʝ-

ʨʠʡ. 

ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʧʦʣʫʯʝʥ-

ʥʳʝ ʠʟ ʨʘʩʪʝʥʠʡ, ʠʣʠ ʞʝ ʙʝʣʦʝ ʥʘʬʪʘʣʘʥʦʚʦʝ ʤʘʩʣʦ, 

ʭʦʪʴ ʠ ʦʙʣʘʜʘʶʱʠʝ ʦʙʰʠʨʥʳʤ ʩʧʝʢʪʨʦʤ ʬʫʥʛʠʮʠʜ-

ʥʳʭ ʩʚʦʡʩʪʚ, ʧʨʠ ʵʪʦʤ ʜʝʡʩʪʚʠʝ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʷʚ-

ʣʷʝʪʩʷ ʩʠʣʴʥʳʤ, ʘ ʙʝʣʦʝ ʥʘʬʪʘʣʘʥʦʚʦʝ ʤʘʩʣʦ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢʘʢ ʩʣʘʙʦʝ, ʠʥʦʛʜʘ ʩʨʝʜʥʝʝ. 

ɼʘʞʝ ʝʩʣʠ ʤʝʥʷʶʪʩʷ ʬʫʥʛʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ ʠʟ-ʟʘ 

ʜʦʙʘʚʣʷʝʤʳʭ ʚ ʨʘʩʪʚʦʨ ʥʠʟʢʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʬʠʨ-

ʥʳʭ ʤʘʩʝʣ, ʥʠ ʚ ʢʘʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʜʘʞʝ ʚʦ ʚʨʝʤʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʥʳʡ ʵʢʩʪʨʘʢʪ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʨʘʩ-

ʪʝʥʠʡ, ʩʪʠʤʫʣʷʮʠʷ ʨʦʩʪʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ʉʨʘʚʥʝʥʠʷ ʦʜʠʥʘʢʦʚʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʦʜʭʦ-

ʜʦʤ ʢʦʤʧʦʟʠʮʠʡ ʵʬʠʨʥʳʭ ʤʘʩʝʣ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

ʨʘʩʪʝʥʠʷ Cariandrum sativus (ʧʦʩʝʚʥʦʡ ʢʦʨʠʘʥʜʨ), 

ʚʳʙʨʘʥʥʳʡ ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, 

ʦʩʦʙʝʥʥʦ ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʨʘʩʪʝʥʠʷ Artremisia 

absinthium (ʧʦʣʳʥʴ ʛʦʨʴʢʘʷ) ʠ ʙʝʣʦʛʦ ʥʘʬʪʘʣʘʥ-

ʩʢʦʛʦ ʤʘʩʣʦ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1 ʩ ʢʦʤʧʦʟʠʮʠʝʡ, ʠʟ-

ʚʝʩʪʥʦʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ[8], ʧʦʢʘʟʳʚʘʝʪ ʪʦ, ʯʪʦ ʦʥʠ 

ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʢʘʢ ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ, 

ʪʘʢ ʠ ʬʫʥʛʠʮʠʜʥʳʤʠ ʘʢʪʠʚʥʦʩʪʷʤʠ.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʠʨʦʤʘʩʣʠʯʥʳʝ ʨʘʩʪʝʥʠʡ ʚʭʦʜʷ-

ʱʠʝ ʚʦ ʬʣʦʨʫ ɸʟʝʨʙʘʡʜʞʘʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʛʨʠʙʦʚ, ʭʦʪʷ ʚ ʠʭ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʠʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʙʣʘʜʘʶʱʠʝ ʙʘʢʪʝʨʠʮʠʜ-

ʥʳʤʠ ʠ ʬʫʥʛʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʤʧʦʟʠʮʠʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʩ ɹʝʣʳʤʠ 

ʥʘʬʪʘʣʘʥʦʚʳʤ ʤʘʩʣʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʙʘʢʪʝʨʠʮʠʜʥʳʝ ʠ ʬʫʥʛʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ, ʧʦʢʘʟʘʥ-

ʥʳʡ ʠʤ ʚ ʦʪʜʝʣʴʥʦʩʪʠ.  
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ɸʟʝʨʙʘʡʜʞʘʥʩʢʳʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʅʝʬʪʠ ʠ ʇʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʂʘʬʝʜʨʘ ʧʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʦʭʨʘʥʘ ʪʨʫʜʘ 

 

SELECTION OF SORBENTS FOR SOLVING ECOLOGICAL PROBLEMS IN THE 
PRODUCTION ISOPROPYL ALCOHOL 

 
Sadiqova Y.C. 
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ɸʅʅʆʊɸʎʀʗ  
ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʫʙʦʚʦʛʦ ʦʩʪʘʪʢʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʜʫʢʪʳ ʦʣʠ-

ʛʦʤʝʨʠʟʘʮʠʠ ʠ ʦʢʠʩʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʛʠʜʨʘʪʘʮʠʝʡ ʦʣʝʬʠʥʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʷ ʩʝʨ-
ʥʦʡ ʢʠʩʣʦʪʳ.  
ɼʦʩʪʠʛʥʫʪʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʥʦʛʦ ʮʝʦʣʠʪʘ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʤʘʨʛʘʥʮʘ ʠ ʮʝʨʠʷ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʯʠʩʪʢʠ ʢʫʙʦʚʦʛʦ ʦʩʪʘʪʢʘ, ʷʚʣʷʶʱʝʛʦ ʦʪʭʦʜʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, 

ʤʝʪʦʜʦʤ ʘʜʩʦʨʙʮʠʠ ʩ ʚʦʟʚʨʘʱʝʥʠʝʤ ʝʛʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʨʘʟʨʘʙʦʪʘʥʘ ʙʝʟʦʪ-
ʭʦʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. 

ABSTRACT 
The technology of rational use of cube residue, containing products of oligomerization and oxidation produc-

tion of isopropyl alcohol by hydration of propylene in the presence of sulfuric acid, bus been developed. 
By using of natural zeolite modified by manganese and serium a high efficiency has been achiened. 
Thus in result cleaning of cube residue, being the waste of production of isopropyl alcohol by adsorption 

method with return of it in production as aim product, the waste less technology has been developed. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʦʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ, ʢʫʙʦʚʳʡ ʦʩʪʘʪʦʢ, ʧʨʠʨʦʜʥʳʡ ʮʝʦʣʠʪ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʘʜʩʦʨʙʝʥʪ, ʘʜʩʦʨʙʮʠʦʥʥʘʷ ʦʯʠʩʪʢʘ, ʠʟʦʪʝʨʤʳ ʘʜʩʦʨʙʮʠʠ. 
Keyword:  isopropyl alcohol, production cube residue, heavy products, natural zeolite, modified adsorbent, 

adsorptive cleaning, adsorption isotherms. 
 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʤʝʪʦ-

ʜʦʤ ʩʝʨʥʦʢʠʩʣʦʪʥʦʡ ʛʠʜʨʘʪʘʮʠʠ ʦʣʝʬʠʥʦʚ ʷʚʣʷ-
ʝʪʩʷ ʧʝʨʚʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʤʝʪʦʜʦʤ ʧʦʣʫʯʝʥʠʷ 
ʩʧʠʨʪʦʚ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ ʚ ʜʚʝ ʩʪʘʜʠʠ ʠ ʩʦʧʨʦ-
ʚʦʞʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʪʨʘʙʦʪʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩ-
ʣʦʪʳ. ɻʨʦʤʦʟʜʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝ-
ʛʝʥʝʨʘʮʠʠ ʢʠʩʣʦʪʳ-ʛʣʘʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʮʝʩʩʘ. 
ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʧʨʷʤʦʡ ʛʠʜʨʘʪʘʮʠʠ ʩʦʩʪʦʠʪ ʚ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʚʦʜʳ ʢ ʦʣʝʬʠʥʫ 
ʧʦ ʤʝʩʪʫ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʠʩʣʦʪʥʳʭ 
ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʧʨʦʪʝʢʘʝʪ ʚ ʦʜʥʫ ʩʪʘʜʠʶ, ʠʩʢʣʶ-
ʯʘʷ ʧʨʦʙʣʝʤʫ ʫʪʠʣʠʟʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥʦʡ ʠ ʩʝʨʥʦʡ 
ʢʠʩʣʦʪʳ. 
ʆʜʥʘʢʦ ʠʟ-ʟʘ ʦʙʨʘʪʠʤʦʩʪʠ ʨʝʘʢʮʠʠ ʤʝʪʦʜ ʧʨʷ-

ʤʦʡ ʛʠʜʨʘʪʘʮʠʠ ʦʣʝʬʠʥʦʚ ʠʤʝʝʪ ʥʠʟʢʫʶ ʢʦʥʚʝʨ-
ʩʠʶ ʦʣʝʬʠʥʦʚ ʠ ʧʨʦʚʦʜʠʪʩʷ ʚ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ, 
ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʵʥʝʨʛʦʝʤʢʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʦ-
ʜʦʤ ʩʝʨʥʦʢʠʩʣʦʪʥʦʡ ʛʠʜʨʘʪʘʮʠʠ. 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʠʣʠʩʴ ʧʫʙʣʠʢʘʮʠʠ ʦ 

ʥʘʣʠʯʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʟʘ ʨʫʙʝ-
ʞʦʤ, ʚʳʧʫʩʢʘʶʱʠʭ ʠʟʦʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ ʧʦ ʤʝ-
ʪʦʜʫ ʩʝʨʥʦʢʠʩʣʦʪʥʦʡ ʛʠʜʨʘʪʘʮʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 
ʪʝʤ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʜʘʚ-
ʣʝʥʠʶ ʧʨʦʮʝʩʩʘ, ʤʝʪʦʜ ʩʝʨʥʦʢʠʩʣʦʪʥʦʡ ʛʠʜʨʘʪʘʮʠʠ 
ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʠ ʧʨʠ-
ʚʣʝʢʘʪʝʣʴʥʳʤ [1,2]. ʇʨʠ ʵʪʦʤ ʪʨʝʙʦʚʘʥʠʷ ʢ ʯʠʩʪʦʪʝ 
ʠʩʭʦʜʥʦʛʦ ʧʨʦʧʠʣʝʥʘ ʥʝ ʷʚʣʷʶʪʩʷ ʪʘʢʠʤʠ ʞʝʩʪ-

ʢʠʤʠ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʧʨʷʤʦʡ ʛʠʜʨʘʪʘʮʠʠ. ʄʦʞʥʦ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʬʨʘʢʮʠʶ ʉ3, ʩʠʣʴʥʦ ʨʘʟʙʘʚʣʝʥʥʫʶ ʧʨʦ-
ʧʘʥʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʩʝʨʥʦʢʠʩʣʦʪʥʦʡ ʛʠʜʨʘʪʘʮʠʠ ʧʦ-
ʩʪʨʦʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʙʳ ʨʘʟʜʝ-
ʣʝʥʠʝ ʉ3 ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʪʘʢ ʢʘʢ ʧʨʠ ʢʘʞʜʦʤ 
ʧʨʦʭʦʜʝ ʯʝʨʝʟ ʨʝʘʢʪʦʨ ʦʢʦʣʦ 50% ʧʨʦʧʠʣʝʥʘ ʧʨʝ-
ʚʨʘʱʘʝʪʩʷ ʚ ʠʟʦʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ, ʯʪʦ ʚ ʢʦʥʮʝ ʢʦʥ-
ʮʦʚ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʫʯʝʥʠʶ ʧʨʦʧʘʥʘ ʚʳʩʦʢʦʡ ʩʪʝ-
ʧʝʥʠ ʯʠʩʪʦʪʳ [2]. 
ʅʝʜʦʩʪʘʪʦʢ ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝ-

ʥʠʷ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴʶ ʨʝʛʝʥʝʨʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, 
ʤʦʞʝʪ ʙʳʪʴ ʠʩʢʣʶʯʝʥ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʨʝʰʝ-
ʥʠʝʤ ʥʘʧʨʘʚʣʷʪʴ ʦʪʨʘʙʦʪʘʥʥʫʶ ʩʝʨʥʫʶ ʢʠʩʣʦʪʫ ʥʘ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʫʧʝʨʬʦʩʬʘʪʘ, ʩʫʣʴʬʘʪʘ ʘʤʤʦʥʠʷ 
ʠʣʠ ʥʘ ʜʨʫʛʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʪʨʝʙʣʷʶʱʠʝ ʨʘʟʙʘʚ-
ʣʝʥʥʫʶ ʩʝʨʥʫʶ ʢʠʩʣʦʪʫ. 
ɺʥʦʚʴ ʚʦʟʥʠʢʰʠʡ ʠʥʪʝʨʝʩ ʢ ʩʝʨʥʦʢʠʩʣʦʪʥʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʞʝʩʪʢʠʝ ʪʨʝ-
ʙʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ ʧʨʦʮʝʩʩʦʚ ʩʪʘʣʠ 
ʤʦʪʠʚʘʮʠʝʡ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʙʦ-
ʣʝʝ ʧʦʣʥʦʛʦ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ ʠ 
ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ. 
ʆʙʨʘʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʠʩʭʦ-

ʜʠʪ ʥʘ ʩʪʘʜʠʠ ʘʙʩʦʨʙʮʠʠ ʧʨʦʧʠʣʝʥʘ ʩʝʨʥʦʡ ʢʠʩʣʦ-
ʪʦʡ ʠ ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʪʨʦʛʠʤ ʩʦʙʣʶʜʝʥʠʝʤ 
ʨʝʛʣʘʤʝʥʪʘ (ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ 
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ʢʠʩʣʦʪʳ). ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʨʠ ʵʪʦʤ ʦʣʠʛʦʤʝʨʳ 
ʧʨʦʧʠʣʝʥʘ ʠ ʧʨʦʜʫʢʪʳ ʦʢʠʩʣʝʥʠʷ ʧʨʦʧʠʣʝʥʘ ʠ ʝʛʦ 
ʦʣʠʛʦʤʝʨʦʚ ʦʩʪʘʶʪʩʷ ʚ ʢʫʙʦʚʳʭ ʦʩʪʘʪʢʘʭ ʧʨʦʮʝʩ-
ʩʦʚ ʘʙʩʦʣʶʪʠʨʦʚʘʥʠʷ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʧʦ-
ʙʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ - ʜʠʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʵʬʠʨʘ. 
ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʢʘʩʘʶʱʠʝʩʷ ʢʫʙʦʚʦʛʦ ʦʩʪʘʪʢʘ ʢʦʣʦʥʥʳ ʘʙʩʦʣʶʪʠ-
ʨʦʚʘʥʠʷ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨ-
ʞʠʪʩʷ ʦʢʦʣʦ 10-20% ʪʷʞʝʣʳʭ ʧʨʦʜʫʢʪʦʚ ʫʢʘʟʘʥ-
ʥʦʛʦ ʚʳʰʝ ʩʦʩʪʘʚʘ. 
ʆʯʠʩʪʢʘ ʦʪʭʦʜʘ ʦʪ ʪʷʞʝʣʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʚʦʟ-

ʚʨʘʪ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʷʚʠʣʦʩʴ ʟʘ-
ʜʘʯʝʡ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʙʳʣ ʚʳʙʨʘʥ ʘʜʩʦʨʙ-

ʮʠʦʥʥʳʡ ʤʝʪʦʜ, ʠʤʝʶʱʠʡ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʝ-
ʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ. ʇʦʚʳʰʝʥʥʳʡ 
ʠʥʪʝʨʝʩ ʢ ʘʜʩʦʨʙʮʠʦʥʥʦʤʫ ʤʝʪʦʜʫ ʚʦʟʥʠʢ ʠʟ-ʟʘ ʚʦʟ-
ʤʦʞʥʦʩʪʠ ʩʥʘʙʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʝʰʝʚʳʤʠ 
ʠ ʰʠʨʦʢʦʜʦʩʪʫʧʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʮʝʦʣʠʪʘʤʠ, ʠ 
ʛʣʠʥʘʤʠ. 
ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘʤʠ ʟʘ ʦʩʥʦʚʫ ʙʳʣ ʚʟʷʪ ʧʨʠʨʦʜ-

ʥʳʡ ʮʝʦʣʠʪ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ 
ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʠʦʥʘʤʠ ʄʧ+2 ʠ La+3 ʬʦʨʤʝ. 
ɹʳʣʦ ʧʨʠʛʦʪʦʚʣʝʥʦ ʜʚʘ ʘʜʩʦʨʙʝʥʪʘ ʠ ʥʠʞʝ 

ʧʨʠʚʦʜʠʪʩʷ ʤʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʥʠʭ: 
ʨʘʩʩʯʠʪʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʤʦʨʬʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 
ʮʝʦʣʠʪʘ (80-85% ʤʘʩʩ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʜʩʦʨ-
ʙʝʥʪʘ) ʦʙʨʘʙʘʪʳʚʘʣʠ ʨʘʩʪʚʦʨʦʤ NH4Cl ʜʣʷ ʧʝʨʝ-
ʚʦʜʘ ʮʝʦʣʠʪʘ ʚ ʚʦʜʦʨʦʜʥʫʶ ʬʦʨʤʫ. ɿʘʪʝʤ ʮʝʦʣʠʪ 
ʪʠʧʘ NaHY ʤʦʜʠʬʠʮʠʨʦʚʘʥʣʠ ʠʦʥʘʤʠ ʤʘʨʛʘʥʮʘ. ɺ 
ʦʪʜʝʣʴʥʦʩʪʠ ʮʝʦʣʠʪ ʪʠʧʘ NaY(SiO2/ɸ12O3=5,3) ʚ 
ʢʦʣʠʯʝʩʪʚʝ 15-20% ʤʘʩʩ ʦʙʨʘʙʘʪʳʚʘʣʠ ʨʘʩʪʚʦʨʦʤ 
NH4Cl. ʇʦʣʫʯʝʥʥʫʶ ʧʦʩʣʝ ʩʫʰʢʠ ʩʤʝʩʴ ʛʨʘʥʫʣʠʨʦ-
ʚʘʣʠ. 
ɸʥʘʣʦʛʠʯʥʦ ʛʦʪʦʚʠʣʠ ʜʨʫʛʦʡ ʦʙʨʘʟʝʮ ʘʜʩʦʨ-

ʙʝʥʪʘ - ʘʣʶʤʦʩʠʣʠʢʘʪ ʚ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʠʦʥʘʤʠ 
Cl+3 ʬʦʨʤʝ ʩ ʜʦʙʘʚʢʦʡ ʮʝʦʣʠʪʘ NaY.  

 
ʄʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʘʥʘʣʠʟʘ ʘʜʩʦʨ-

ʙʘʪʘ 
ʂʫʙʦʚʳʡ ʦʩʪʘʪʦʢ ʢʦʣʦʥʥʳ ʘʙʩʦʣʶʪʠʨʦʚʘʥʠʷ 

ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʩʦʜʝʨʞʘʱʠʡ 80% (ʤʘʩʩ.) 
ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ 20% (ʤʘʩʩ.) ʪʷʞʝʣʦʛʦ 
ʦʩʪʘʪʢʘ, ʩʦʜʝʨʞʘʱʝʛʦ 76-78% (ʤʘʩʩ.) ʦʣʠʛʦʤʝʨʦʚ 
ʧʨʦʧʠʣʝʥʘ (ʪʨʠ-, ʪʝʪʨʘ, ʧʝʥʪʘ-) ʠ 22-24% (ʤʘʩʩ.) 
ʩʯʠʪʘʷ ʥʘ ʪʷʞʝʣʳʡ ʦʩʪʘʪʦʢ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʭ 
ʩʦʝʜʠʥʝʥʠʡ, ʚ ʦʩʥʦʚʥʦʤ ʥʝʥʘʩʳʱʝʥʥʳʭ ʢʘʨʙʦʥʦ-
ʚʳʭ ʢʠʩʣʦʪ ʧʦʜʚʝʨʛʘʣʩʷ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʦʯʠʩʪʢʝ 
[3,4]. ɸʜʩʦʨʙʝʥʪʳ - ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠʦʥʘʤʠ 
Cl+3 ʧʨʠʨʦʜʥʳʡ ʘʣʶʤʦʩʠʣʠʢʘʪ ʚ ʩʤʝʩʠ ʩ ʮʝʦʣʠʪʦʤ 
NaY ʚ H+ ʬʦʨʤʝ (ʦʙʨʘʟʝʮ 1) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 
ʠʦʥʘʤʠ ʄn ʧʨʠʨʦʜʥʳʡ ʮʝʦʣʠʪ ʚ ʩʤʝʩʠ ʩ ʮʝʦʣʠʪʦʤ 
NaY ʚ ʅ+ ʬʦʨʤʝ (ʦʙʨʘʟʝʮ 2). 
ɸʜʩʦʨʙʮʠʦʥʥʘʷ ʦʯʠʩʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʣʘʙʦ-

ʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ, ʦʩʥʦʚʥʦʡ ʯʘʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚ-
ʣʷʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʥʘʷ ʢʦʣʦʥʢʘ, 
ʟʘʧʦʣʥʝʥʥʘʷ ʛʨʘʥʫʣʘʤʠ ʘʜʩʦʨʙʝʥʪʘ (ʨʠʩ.1). ɼʠʘ-
ʤʝʪʨ ʨʘʙʦʯʝʛʦ ʩʝʯʝʥʠʷ ʢʦʣʦʥʢʠ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 0,8 
ʜʦ 1,6 ʩʤ, ʚʳʩʦʪʘ ʩʣʦʷ ʩʦʨʙʝʥʪʘ ʚ ʘʜʩʦʨʙʮʠʦʥʥʦʡ 
ʢʦʣʦʥʢʝ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 10 ʜʦ 18 ʩʤ. ʕʢʩʧʝʨʠ-
ʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 20, 40, 60Áʉ. 
ʆʯʠʱʘʝʤʘʷ ʞʠʜʢʦʩʪʴ - ʢʫʙʦʚʳʡ ʦʩʪʘʪʦʢ ʢʦʣʦʥʥʳ 
ʘʙʩʦʣʶʪʠʨʦʚʘʥʠʷ ʀʉ - ʧʦʜʘʚʘʣʘʩʴ ʩʚʝʨʭʫ ʚ ʩʣʦʠ 
ʢʦʣʦʥʢʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 0,125 ʤʣ/ʤʠʥ. ʄʘʩʩʘ ʘʜʩʦʨ-
ʙʝʥʪʘ - ʠʟʤʝʥʷʣʘʩʴ ʦʪ 10 ʜʦ 20ʛʨ. ʏʠʩʪʦʪʘ ʚʳʭʦʜʷ-
ʱʝʛʦ ʩʥʠʟʫ ʢʦʣʦʥʢʠ ʞʠʜʢʦʛʦ ʧʨʦʜʫʢʪʘ (ʠʟʦʧʨʦʧʠ-
ʣʦʚʦʛʦ ʩʧʠʨʪʘ) ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʨʝ-
ʬʨʘʢʮʠʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʨʝʬʨʘʢʮʠʠ ʯʠʩʪʦʛʦ 
ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʨʘʚʝʥ 1,3770, ʘ ʢʫʙʦʚʦʛʦ 
ʦʩʪʘʪʢʘ (20% ʤʘʩʩ. ʦʣʠʛʦʤʝʨʦʚ - 1,3830). 

 

 
ʈʠʩ.1. ʃʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʦʯʠʩʪʢʠ 

1 - ʨʝʘʢʪʦʨ; 2 - ʧʝʯʴ; 3 - ʢʦʥʪʘʢʪʥʳʡ ʪʝʨʤʦʤʝʪʨ; 4 - ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʜʦʟʘʪʦʨ; 5-ʰʧʨʠʮ;  

6-ʭʣʦʨʢʘʣʴʮʠʝʚʘʷ ʪʨʫʙʢʘ; 7-ʭʦʣʦʜʠʣʴʥʠʢ; 8-ʧʨʠʝʤʥʠʢ; 9-ʨʝʣʝ; 10-ʣʘʪʨ 
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ʂʦʵʬʬʠʮʠʝʥʪ ʨʝʬʨʘʢʮʠʠ ʦʧʨʝʜʝʣʷʣʩʷ ʥʘ ʘʧʧʘ-

ʨʘʪʝ ɸʙʙʝ. ɹʳʣʘ ʧʦʩʪʨʦʝʥʘ ʢʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʬʨʘʢʮʠʠ ὲ  ʠʟʦʧʨʦ-

ʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʥʝʤ ʧʨʠʤʝʩʝʡ (ʨʠʩ.2). ɼʣʷ ʵʪʦʛʦ ʙʳʣʦ ʧʨʠʛʦʪʦʚʣʝʥʦ 

10 ʦʙʨʘʟʮʦʚ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʨʠʤʝʩʝʡ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 1 ʜʦ 20% ʤʘʩʩ. ɼʣʷ ʢʘʞ-

ʜʦʛʦ ʦʙʨʘʟʮʘ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʬʨʘʢ-

ʮʠʠ. 

 

 
ʈʠʩ.2. ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʬʨʘʢʮʠʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʤʝʩʠ 

ʪʷʞʝʣʦʛʦ ʦʩʪʘʪʢʘ ʚ ʠʟʦʧʨʦʧʠʣʦʚʦʤ ʩʧʠʨʪʝ 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʦʯʠʩʪʢʠ ʢʫʙʦʚʦʛʦ ʦʩʪʘʪʢʘ ʢʦʣʦʥʥʳ 

ʘʙʩʦʣʶʪʠʨʦʚʘʥʠʷ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʘʜʩʦʨ-

ʙʝʥʪʦʤ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʥʘ ʙʘʟʝ ʧʨʠʨʦʜʥʦʛʦ 

ʘʣʶʤʦʩʠʣʠʢʘʪʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʠʦʥʘʤʠ Mn+2 

ʚ ʩʤʝʩʠ ʩ ʮʝʦʣʠʪʦʤ NaY ʚ ʚʦʜʦʨʦʜʥʦʡ ʬʦʨʤʝ (ʦʙʨʘ-

ʟʝʮ 1). ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʦʣʦʥʢʘ ʩ ʜʠʘʤʝʪ-

ʨʦʤ ʨʘʙʦʯʝʛʦ ʩʝʯʝʥʠʷ 1,6 ʩʤ, ʚʳʩʦʪʦʡ ʩʣʦʷ ʩʦʨ-

ʙʝʥʪʘ 18 ʩʤ. ʄʘʩʩʘ ʘʜʩʦʨʙʝʥʪʘ ï 20 ʛ. 

ʏʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ (10, 

20, 30, 40 ʤʠʥ ʠ ʪ.ʜ.) ʧʨʦʙʘ ʘʜʩʦʨʙʘʪʘ ʧʦʜʚʝʨʛʘʣʘʩʴ 

ʘʥʘʣʠʟʫ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʬʨʘʢʮʠʠ 

ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʦʧʨʝʜʝʣʷ-

ʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʘʜʩʦʨʙʘʪʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʚʠʜʝ ʚʳʭʦʜʥʦʡ ʢʨʠʚʦʡ ʘʜʩʦʨʙʮʠʦʥʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ 

ʧʨʠʤʝʩʠ ʪʷʞʝʣʦʛʦ ʦʩʪʘʪʢʘ ʠʟ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ 

ʩʧʠʨʪʘ (ʨʠʩ.3). ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ.4, ʚ ʪʝʯʝʥʠʝ 300 

ʤʠʥ ʘʜʩʦʨʙʘʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʯʠʱʝʥʥʳʡ ʠʟʦ-

ʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʵʪʦ ʚʨʝʤʷ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʘʜʩʦʨʙʝʥʪʘ ʠʣʠ ʚʨʝʤʷ ʧʨʦʩʢʦʢʘ ʟʘʛʨʷʟʥʠʪʝʣʷ. 

ɺʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʨʘʚʥʦ 420 ʤʠʥ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʮʝʩʩʘ: ʩʢʦʨʦʩʪʠ 

ʧʦʜʘʯʠ ʩʳʨʴʷ, ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʚ ʩʳʨʴʝ, ʚʨʝʤʝʥʠ ʧʨʦʩʢʦʢʘ ʠʭ ʚ ʘʜʩʦʨʙʘʪʝ, ʚʨʝʤʝʥʠ 

ʜʦʩʪʠʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʨʘʩʩʯʠʪʘʥʘ ʜʠʥʘʤʠʯʝʩʢʘʷ 

ʘʜʩʦʨʙʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʩʦʨʙʝʥʪʘ (ʪʘʙʣ. 1). 

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʩʩʦʦʙʤʝʥ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ - ʚʳʩʦʪʘ ʨʘʙʦʪʘʶʱʝʛʦ ʩʣʦʷ ʘʜʩʦʨ-

ʙʝʥʪʘ (L0) ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ ʄʘʡʢʣʩʘ ʠ 

ʊʨʝʙʣʘ [5]: 

ὒ
† †̐̑

† ρ •Ў†
 

ʛʜʝ † - ʚʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ (ʨʘʚ-

ʥʦʚʝʩʥʦʡ) ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʤʠʥ; 

†̐ -̑ ʚʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʧʨʦʩʢʦʢʦʚʦʡ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʟʘʛʨʷʟʥʠʪʝʣʷ ʟʘ ʩʣʦʝʤ ʘʜʩʦʨʙʝʥʪʘ, ʤʠʥ.; 

Ў† - ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʨʘʚʥʦʚʝʩʥʦʡ ʠ ʧʨʦʩʢʦʢʦ-
ʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ, ʤʠʥ.; 

ὒ- ʚʳʩʦʪʘ ʨʘʙʦʪʘʶʱʝʛʦ ʩʣʦʷ ʠʣʠ ʚʳʩʦʪʘ ʟʦʥʳ 

ʤʘʩʩʦʧʝʨʝʜʘʯʠ, ʩʤ; 

ὒ - ʚʳʩʦʪʘ ʘʜʩʦʨʙʝʥʪʘ ʚ ʢʦʣʦʥʢʝ, ʩʤ; 

• - ʬʘʢʪʦʨ ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʚʳʭʦʜʥʦʡ ʢʨʠʚʦʡ, 

ʥʘʭʦʜʠʚʰʠʡʩʷ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʚ ʧʨʝʜʝʣʘʭ 0,5-0,8. 
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ʈʠʩ.3. ɺʳʭʦʜʥʘʷ ʢʨʠʚʘʷ ʘʜʩʦʨʙʮʠʦʥʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠʤʝʩʠ ʪʷʞʝʣʦʛʦ ʦʩʪʘʪʢʘ ʠʟ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ 

ʩʧʠʨʪʘ ʥʘ ʘʜʩʦʨʙʝʥʪʝ ʦʙʨʘʟʝʮ 1 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʜʩʦʨʙʮʠ-

ʦʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩʣʝʜʫʝʪ ʧʦʜʙʠʨʘʪʴ ʨʘʟʤʝʨʳ ʘʜ-

ʩʦʨʙʝʨʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʝʣʠʯʠʥʘ, ʘ ʙʳʣʘ ʥʝ 

ʤʝʥʝʝ 0,8 [6]. ɼʣʷ ʜʘʥʥʦʛʦ ʘʜʩʦʨʙʝʥʪʘ Ŭ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʚʳʰʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥ-

ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʘ ʜʠʥʘʤʠʢʠ ʩʦʨʙʮʠʠ ʪʷʞʝ-

ʣʳʭ ʧʨʠʤʝʩʝʡ ʠʟ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʥʘ ʤʦʜʠ-

ʬʠʮʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʧʨʠʨʦʜʥʳʭ ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦ-

ʪʘʥʥʳʡ ʘʜʩʦʨʙʝʥʪ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠʦʥʘʤʠ 

ʤʘʨʛʘʥʮʘ ʚ ʩʤʝʩʠ ʩ NaY ʚ H+ ʬʦʨʤʝ (ʦʙʨʘʟʝʮ 1), ʷʚ-

ʣʷʝʪʩʷ ʘʢʪʠʚʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʷʞʝʣʳʭ ʫʛʣʝʚʦʜʦ-

ʨʦʜʦʚ - ʦʣʠʛʦʤʝʨʦʚ ʧʨʦʧʠʣʝʥʘ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʤʦ-

ʣʝʢʫʣʷʨʥʳʭ ʥʝʥʘʩʳʱʝʥʥʳʭ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ. 

ʇʦʩʣʝʜʥʝʝ ʩʣʝʜʫʝʪ ʠʟ ʩʥʠʞʝʥʠʷ ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʣʘ 

ʜʦ ʥʦʨʤʳ ʚ ʦʯʠʱʝʥʥʦʤ ʠʟʦʧʨʦʧʠʣʦʚʦʤ ʩʧʠʨʪʝ. 

 

ʊʘʙʣʠʮʘ 1 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʨʘʩʯʝʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʘ ʩʦʨʙʮʠʠ ʪʷʞʝʣʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʘʜʩʦʨ-

ʙʝʥʪʘʭ 

ɸ
ʜ
ʩ
ʦ
ʨ
ʙ
ʝ
ʥ
ʪ
ʳ

 

ɺ
ʨ
ʝ
ʤ
ʷ
 
ʧ
ʨ
ʦ
ʩ
ʢ
ʦ
ʢ
ʘ
 
ʟ
ʘ
-

ʛ
ʨ
ʷ
ʟ
ʥ
ʠ
ʪ
ʝ
ʣ
ʠ

 

ɺ
ʨ
ʝ
ʤ
ʷ
 
ʜ
ʦ
ʩ
ʪ
ʠ
ʞ
ʝ
ʥ
ʠ
ʷ
 

ʨ
ʘ
ʚ
ʥ
ʦ
ʚ
ʝ
ʩ
ʠ
ʷ

 

ʈ
ʘ
ʙ
ʦ
ʪ
ʘ
ʶ
ʱ
ʝ
ʡ
 
ʩ
ʣ
ʦ
ʡ
 

ʘ
ʜ
ʩ
ʦ
ʨ
ʙ
ʝ
ʥ
ʪ
ʘ

 

ɺ
ʳ
ʩ
ʦ
ʪ
ʘ
 
ʩ
ʣ
ʦ
ʷ
 
ʘ
ʜ
ʩ
ʦ
ʨ
-

ʙ
ʝ
ʥ
ʪ
ʘ

 

ɼ
ʠ
ʥ
ʘ
ʤ
ʠ
ʯ
ʝ
ʩ
ʢ
ʘ
ʷ
 
ʘ
ʜ
-

ʩ
ʦ
ʨ
ʙ
ʮ
ʠ
ʦ
ʥ
ʥ
ʘ
ʷ
 
ʩ
ʧ
ʦ
ʩ
ʦ
ʙ
-

ʥ
ʦ
ʩ
ʪ
ʴ
 
1
0
0
ʛ
 
ʘ
ʜ
ʩ
ʦ
ʨ
-

ʙ
ʝ
ʥ
ʪ
ʘ

 

ʉ
ʪ
ʝ
ʧ
ʝ
ʥ
ʴ
 
ʠ
ʩ
ʧ
ʦ
ʣ
ʴ
ʟ
ʦ
ʚ
ʘ
-

ʥ
ʠ
ʷ
 
ʘ
ʜ
ʩ
ʦ
ʨ
ʙ
ʮ
ʠ
ʦ
ʥ
ʥ
ʦ
ʡ
 

ʝ
ʤ
ʢ
ʦ
ʩ
ʪ
ʠ

 

 †̐ ,̑ ʤʠʥ †̑, ʤʠʥ ὒ, ʩʤ ὒ, ʩʤ ὥ , r  

ʆʙʨʘʟʝʮ 1 ɸʣʶʤʦʩʠʣʠʢʘʪ 

(ʧʨʠʨʦʜʥʳʡ ʮʝʦʣʠʪ) ʤʦʜʠ-

ʬʠʮʠʨʥʦʚʘʥʥʳʡ ʠʦʥʘʤʠ Mn 

ʩʤʝʩʠ ʩ NaY 

300 420 5,94 18 75 0,835 

ʆʙʨʘʟʝʮ 2  

ʎʝʦʣʠʪ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʠʦʥʘʤʠ Cl3 

415 475 1,35 10 103 0,9055 

 

ɼʘʣʝʝ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʘʜʩʦʨʙʝʥʪʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʠʦʥʘʤʠ Mn+2 ʘʣʶʤʦʩʠʣʠʢʘʪʘ ʩ ʮʝʦʣʠʪʦʤ NaY ʚ ʅ+ 

ʬʦʨʤʝ (ʦʙʨʘʟʝʮ 2). 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ 

ʘʜʩʦʨʙʝʥʪʝ ʦʙʨʘʟʝʮ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʚʳʭʦʜ-

ʥʦʡ ʢʨʠʚʦʡ ʘʜʩʦʨʙʮʠʦʥʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠʤʝʩʠ 

ʪʷʞʝʣʦʛʦ ʦʩʪʘʪʢʘ ʠʟ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ (ʨʠʩ. 

4). ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʨʠʩ. 5 ʚ ʪʝʯʝʥʠʝ 415 ʤʠʥ. 

ʘʜʩʦʨʙʘʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʯʠʱʝʥʥʳʡ ʠʟʦʧʨʦ-

ʧʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʵʪʦ ʚʨʝʤʷ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʘʜ-

ʩʦʨʙʝʥʪʘ ʠʣʠ ʚʨʝʤʷ ʧʨʦʩʢʦʢʘ ʟʘʛʨʷʟʥʠʪʝʣʷ, ʚʨʝʤʷ 

ʜʦʩʪʠʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʨʘʚʥʦ 475 ʤʠʥ. 
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ʀʟ ʪʘʙʣʠʮʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʦʙʨʘʟʝʮ 2 ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʷʞʝʣʳʭ ʫʛʣʝʚʦʜʦ-

ʨʦʜʦʚ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ʆʥ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳ-

ʩʦʢʫʶ ʜʠʥʘʤʠʯʝʩʢʫʶ ʘʜʩʦʨʙʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʠ ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʝʤʢʦʩʪʠ. 

 

 
ʈʠʩ.4. ɺʳʭʦʜʥʘʷ ʢʨʠʚʘʷ ʘʜʩʦʨʙʮʠʦʥʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠʤʝʩʠ ʪʷʞʝʣʦʛʦ ʦʩʪʘʪʢʘ ʠʟ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ 

ʩʧʠʨʪʘ ʥʘ ʘʜʩʦʨʙʝʥʪʝ ʦʙʨʘʟʝʮ 2 

 

ɹʳʣʘ ʧʦʩʪʨʦʝʥʘ ʠʟʦʪʝʨʤʘ ʘʜʩʦʨʙʮʠʠ ʪʷʞʝʣʦʛʦ ʧʨʦʜʫʢʪʘ ʠʟ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʥʘ ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʦʤ ʠʦʥʘʤʠ ʄn+2 ʘʣʶʤʦʩʠʣʠʢʘʪʝ ʚ ʩʤʝʩʠ ʩ ʮʝʦʣʠʪʦʤ NaY ʚ ʚʦʜʦʨʦʜʥʦʡ ʬʦʨʤʝ ʩʪʘʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ. 

ʊʘʙʣʠʮʘ 2 

ɼʘʥʥʳʝ ʠʟʦʪʝʨʤ ʘʜʩʦʨʙʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 20-60Áʉ 

 ̄ʧʨʦʙʳ ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ 

ʀʩʭʦʜʥʘʷ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ ʦʩʪʘʪʢʘ ʚ ʠʟʦʧʨʦ-

ʧʠʣʦʚʦʤ ʩʧʠʨʪʝ, 

ʉ0, ʤʦʣʴ/ʣʠʪʨ 

ɸʜʩʦʨʙʠʨʦʚʘʥ ʦʩʪʘ-

ʪʦʢ ʥʘ ʘʜʩʦʨʙʝʥʪʝ, 

ʘ, ʤʦʣʴ/ʛ 

ʅʝ ʘʜʩʦʨʙʠʨʦʚʘʥʦ 

ʦʩʪʘʪʢʘ, 

ʉʨ, ʤʦʣʴ/ʣʠʪʨ 

1 20 0,0999 0,004995 0 

2  0,1997 0,009985 0 

3  0,3996 0,01748 0,05 

4  0,5990 0,02245 0,15 

5  0,9985 0,0319 0,35 

1 40 0,0999 0,001745 0,065 

2  0,1997 0,006585 0,068 

3  0,3996 0,01498 0,100 

4  0,5990 0,01995 0,15 

5  0,9985 0,02943 0,40 

1 60 0,0999 0,000495 0,09 

2  0,1997 0,002485 0,15 

3  0,3996 0,01248 0,15 

4  0,5990 0,02245 0,25 

5  0,9985 0,02693 0,45 

 

ɺ ʢʘʞʜʫʶ ʢʦʣʙʫ ʚʥʦʩʠʣʠ ʧʦ 1 ʛ ʚʟʚʝʰʝʥʥʦʛʦ 

ʘʜʩʦʨʙʝʥʪʘ, ʟʘʢʨʳʚʘʣʠ ʧʨʦʙʢʘʤʠ ʠ ʚʩʪʨʷʭʠʚʘʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 20, 40, 60Áʉ, ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ ʠ ʦʧʨʝ-

ʜʝʣʷʣʠ ʨʘʟʥʦʩʪʴ ʥʘʯʘʣʴʥʳʭ ʠ ʨʘʚʥʦʚʝʩʥʳʭ ʢʦʥʮʝʥ-

ʪʨʘʮʠʡ ʪʷʞʝʣʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʂʦʥʮʝʥʪʨʘʮʠʶ ʪʷʞʝʣʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʪʚʝʨʜʦʡ 

ʬʘʟʝ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʝ: 

ὥ
ὅ ὅὠ

ά
ȟ̍ ̏̌Ⱦ̝̄ 

ʛʜʝ ὅ - ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʷʞʝʣʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʠʩ-

ʭʦʜʥʦʤ ʨʘʩʪʚʦʨʝ, ʤʦʣʴ/ʩʤ3; 

ὅ - ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʷʞʝʣʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʦʯʠ-

ʱʝʥʥʦʤ ʠʟʦʧʨʦʧʠʣʦʚʦʤ ʩʧʠʨʪʝ, ʧʦʣʫʯʝʥʥʦʤ ʧʦʩʣʝ 

ʘʜʩʦʨʙʮʠʠ, ʤʦʣʴ/ʩʤ3; 

ὠ - ʦʙʲʝʤ ʠʩʭʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʩʤ3; 

ά - ʥʘʚʝʩʢʘ ʘʜʩʦʨʙʝʥʪʘ, ʛ. 

ɼʘʥʥʳʝ ʠʟʦʪʝʨʤ ʘʜʩʦʨʙʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 

20-60Áʉ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 2, ʘ ʢʨʠʚʳʝ ʠʟʦʪʝʨʤ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.5. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʘʜʩʦʨʙʝʥʪ ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ, 

ʧʨʠʨʦʜʥʳʡ ʘʣʶʤʦʩʠʣʠʢʘʪ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʠʦʥʘʤʠ ʄn+2, ʚ ʩʤʝʩʠ ʩ ʮʝʦʣʠʪʦʤ NaY ʚ H+ ʬʦʨʤʝ - 

ʧʨʦʷʚʣʷʝʪ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʘʜʩʦʨʙ-

ʮʠʦʥʥʦʡ ʦʯʠʩʪʢʠ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʦʪ ʪʷʞʝ-

ʣʦʛʦ ʦʩʪʘʪʢʘ [7]. 

ʀʩʩʣʝʜʦʚʘʥ ʧʨʦʮʝʩʩ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʦʯʠʩʪʢʠ 

ʢʫʙʦʚʦʛʦ ʦʩʪʘʪʢʘ ʢʦʣʦʥʥʳ ʘʙʩʦʣʶʪʠʨʦʚʘʥʠʷ ʠʟʦ-

ʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʦʧʨʝʜʝʣʝʥʳ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ 

ʨʘʩʯʝʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʥʘʤʠʢʠ ʩʦʨʙʮʠʠ ʪʷ-

ʞʝʣʦʛʦ ʦʩʪʘʪʢʘ ʠʟ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʧʨʝʜʣʦ-

ʞʝʥʥʳʤ ʘʜʩʦʨʙʝʥʪʦʤ, ʧʦʩʪʨʦʝʥʳ ʠʟʦʪʝʨʤʳ ʧʨʦ-

ʮʝʩʩʘ. 

 

 
ʈʠʩ.6. ʀʟʦʪʝʨʤʳ ʘʜʩʦʨʙʮʠʠ ʪʷʞʝʣʦʛʦ ʧʨʦʜʫʢʪʘ ʠʟ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ 1 - ʧʨʠ 20ʦʉ; 2 - ʧʨʠ 40Áʉ;  

3 - ʧʨʠ 60Áʉ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʮʝʩʩ ʙʝʟʦʪʭʦʜ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʟʘʢʣʶʯʘʶʱʝʛʦʩʷ ʚ ʚʦʟ-

ʚʨʘʪʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʯʠʱʝʥʥʦʛʦ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ 

ʩʧʠʨʪʘ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ. 
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ɸʅʅʆʊɸʎʀʗ 

ʇʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʠʩʣʦʪʥʦ-ʩʫʣʴʬʠʜʥʳʭ ʠ ʢʠʩʣʦʪʥʦ-

ʩʝʣʝʥʠʜʥʳʭ ʩʤʝʩʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʇʨʝʜʣʦʞʝʥ ʦʧʪʠʤʘʣʴʥʳʡ 

ʩʧʦʩʦʙ ʘʥʘʣʠʟʘ ʫʢʘʟʘʥʥʳʭ ʩʤʝʩʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʪʠʪʨʦʚʘʥʠʝʤ ʚ ʜʚʘ ʵʪʘʧʘ. ʆʧʨʝʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʩʢʘʯʢʦʚ ʥʘ ʢʨʠʚʳʭ ʪʠʪʨʦʚʘʥʠʷ ʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩʜʝʣʘʥ ʧʨʦʛʥʦʟ ʪʦʯʥʦʩʪʠ ʪʠʪʨʦʚʘʥʠʷ. ʇʨʝʜʣʦʞʝʥʳ 

ʩʧʦʩʦʙʳ ʨʝʛʠʩʪʨʘʮʠʠ ʢʦʥʝʯʥʳʭ ʪʦʯʝʢ ʪʠʪʨʦʚʘʥʠʷ. 

ABSTRACT 

Modeling of the processes of titrimetric analysis of acid-sulfide and acid-selenide mixtures with the use of a 

mathematical computer program was carried out. An optimal method of analyzing these mixtures by successive 

titration in two stages is proposed. The characteristics of the jumps on the titration curves and, based on the forecast 

accuracy of the titration. The proposed methods of registration endpoint of the titration.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʠʚʳʝ ʪʠʪʨʦʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʘʯʢʘ, ʠʥʜʝʢʩ ʢʨʫʪʠʟʥʳ, ʩʤʝʩʴ ʩʝʨʦʚʦʜʦʨʦʜʘ 

ʠ ʩʫʣʴʬʠʜʦʚ, ʩʤʝʩʴ ʩʝʣʝʥʦʚʦʜʦʨʦʜʘ ʠ ʩʝʣʝʥʠʜʦʚ.  

Keywords: titration curves, characteristics of jump, index of steepness, mixture of hydrogen sulphide and 

sulfides, mixture of hydrogen selenide and selenides. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʛʘʟʦʚʳʭ ʩʤʝʩʷʭ, ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʚʦʜʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʷ ʝʩʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʩʝʨʦʚʦʜʦʨʦʜ, ʩʝ-

ʣʝʥʦʚʦʜʦʨʦʜ ʠ ʠʭ ʩʦʣʠ. ʏʘʩʪʦ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʧʨʝʜʝʣʷʪʴ ʨʘʟʜʝʣʴʥʦ ʭʘʣʴʢʦʛʝʥʠʜʳ ʚ ʨʘʟʥʳʭ ʬʦʨ-

ʤʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ ʭʘʣʴʢʦʛʝʥʦʚʦʜʦʨʦʜʘ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʢʠʩʣʦʡ ʩʦʣʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞ-

ʥʷʝʪ ʘʥʘʣʠʟ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʭʘʣʴʢʦʛʝ-

ʥʠʜʦʚ ʧʨʝʜʣʦʞʝʥ ʨʷʜ ʩʧʦʩʦʙʦʚ [1, 2]. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʨʦʚʦʜʦʨʦʜʘ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ, ʡʦʜʦʤʝʪʨʠ-

ʯʝʩʢʠʡ ʠ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʡ ʩ ʩʫʣʴʬʠʜʩʝʨʝʙʨʷ-

ʥʳʤ ʵʣʝʢʪʨʦʜʦʤ ʤʝʪʦʜʳ [3, 4]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝ-

ʣʝʥʦʚʦʜʦʨʦʜʘ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʚ ʢʦʪʦʨʦʤ ʚʝʩʴ 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʩʝʣʝʥ ʚ ʨʘʩʪʚʦʨʝ ʚʦ ʚʩʝʭ ʬʦʨʤʘʭ ʧʝ-

ʨʝʚʦʜʠʪʩʷ ʚ ʯʝʪʳʨʝʭʚʘʣʝʥʪʥʳʡ, ʟʘʪʝʤ ʧʝʨʝʚʦʜʠʪʩʷ 

ʚ ʬʦʪʦʤʝʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʪʦ-

ʤʝʪʨʠʨʦʚʘʥʠʝʤ ʪʦʣʫʦʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʘ [5], ʘʚʪʦʨʳ 

ʦʮʝʥʠʚʘʶʪ ʧʦʛʨʝʰʥʦʩʪʴ ʤʝʪʦʜʘ ʚ ʧʨʝʜʝʣʘʭ 25 %.  

ʋʢʘʟʘʥʥʳʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʣʝʥʦʚʦʜʦ-

ʨʦʜʘ ʞʝʣʘʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʚ ʧʣʘʥʝ ʵʢʩʧʨʝʩʩʥʦʩʪʠ, 

ʘ ʪʘʢʞʝ ʪʦʯʥʦʩʪʠ. ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʪʠʪ-

ʨʠʤʝʪʨʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝ ʨʝʰʘʶʪ 

ʚʦʧʨʦʩ ʨʘʟʜʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʭʘʣʴ-

ʢʦʛʝʥʠʜ-ʠʦʥʦʚ ʚ ʨʘʩʪʚʦʨʝ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʪʦ-

ʥʠʟʘʮʠʠ, ʪ. ʝ. ʚ ʚʠʜʝ ʅ2ʍ, ʅʍ- ʠ ʍ2-.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʳ ʤʦʜʝʣʠ ʪʠʪʨʠ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʠʩʣʦʪʥʦ-ʩʫʣʴʬʠʜʥʳʭ ʠ ʢʠʩ-

ʣʦʪʥʦ-ʩʝʣʝʥʠʜʥʳʭ ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝ-

ʣʷʪʴ ʨʘʟʜʝʣʴʥʦ ʚʩʝ ʭʘʣʴʢʦʛʝʥʠʜ-ʠʦʥʳ ʍ2- (ʚʭʦʜʷ-

ʱʠʝ ʚ ʩʦʩʪʘʚ ʨʘʟʥʳʭ ʯʘʩʪʠʮ) ʠ ʚʩʝ ʅ+ (ʩʚʦʙʦʜʥʳʝ ʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʭʘʣʴʢʦʛʝʥʠʜ-ʠʦʥʘʤʠ), ʯʪʦ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠ ʜʘʝʪ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ ʦ ʩʦʜʝʨʞʘʥʠʠ ʬʦʨʤ ʅ2ʍ, 

ʅʍ- ʠ ʍ2- ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ʈʘʩʩʯʠʪʘʥʳ ʢʨʠʚʳʝ ʪʠʪ-

ʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʤʝʩʝʡ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʠʥʜʝʢʩ ʢʨʫʪʠʟʥʳ ʥʘ ʩʢʘʯʢʝ ʠ 

ʚʩrʦʪʘ ʩʢʘʯʢʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʙʲʝʤʘ ʪʠʪʨʘʥʪʘ ʦʪ - 

0,1 % ʜʦ + 0,1 % ʦʪ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʦʩʪʠʞʠʤʫʶ ʪʦʯʥʦʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ 

ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ. ʇʦʜʦʙʥʦʝ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʝ ʨʘʥʝʝ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ ʧʨʠʤʝʨʝ ʪʠʪ-

ʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʠʩʣʦʪʥʦ-ʬʦʩʬʘʪʥʳʭ ʩʤʝ-

ʩʝʡ [6]. ɺ ʨʘʩʯʝʪʘʭ ʥʠʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʢʦʥʩʪʘʥʪʳ ʨʘʚʥʦʚʝʩʠʡ ʠʟ ʩʧʨʘʚʦʯʥʠʢʦʚ [7, 8]. 
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ʀʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʨʠʚʳʭ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʜʝ-

ʪʘʣʴʥʦ ʠʟʣʦʞʝʥʥʘʷ ʚ ʨʘʙʦʪʝ [9].  

ʂʠʩʣʦʪʥʦ-ʩʫʣʴʬʠʜʥʳʝ ʩʤʝʩʠ. ʏʪʦʙʳ ʦʧʨʝʜʝ-

ʣʠʪʴ ʚʩʝ ʩʫʣʴʬʠʜ-ʠʦʥʳ ʠ ʢʘʪʠʦʥʳ ʚʦʜʦʨʦʜʘ ʚ ʩʤʝʩʠ 

ʪʠʧʘ (NaHS + M Na2S) ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʚʥʘʯʘʣʝ 

ʦʯʝʥʴ ʩʣʘʙʫʶ ʢʠʩʣʦʪʫ HS- ʟʘʤʝʥʠʪʴ ʥʘ ʩʠʣʴʥʫʶ, ʜʦ-

ʙʘʚʠʚ ʚ ʩʠʩʪʝʤʫ ʥʝʢʦʪʦʨʳʡ ʠʟʙʳʪʦʢ (ʪʦʯʥʦ ʦʪʤʝ-

ʨʝʥʥʳʡ) ʩʦʣʠ ʪʠʧʘ AgNO3, ʦʙʨʘʟʫʶʱʝʡ ʦʯʝʥʴ 

ʧʣʦʭʦ ʨʘʩʪʚʦʨʠʤʳʡ ʩʫʣʴʬʠʜ. ɺʳʜʝʣʠʚʰʠʝʩʷ ʢʘʪʠ-

ʦʥʳ ʚʦʜʦʨʦʜʘ ʦʪʪʠʪʨʦʚʘʪʴ ʩ ʠʥʜʠʢʘʪʦʨʦʤ ʩʪʘʥʜʘʨʪ-

ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʱʝʣʦʯʠ, ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʢʘʯʢʘ 1-ʳʡ 

ʵʪʘʧ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʝʨʰʠʪʴ. 

ʅʘ 2-ʦʤ ʵʪʘʧʝ ʠʟʙʳʪʦʢ ʢʘʪʠʦʥʦʚ ʩʝʨʝʙʨʘ ʦʪʪʠʪʦʚʘʪʴ 

ʤʦʞʥʦ ʩʪʘʥʜʘʨʪʥʳʤ ʨʘʩʪʚʦʨʦʤ Na2S, ʧʦʜʨʝʛʫʣʠʨʦ-

ʚʘʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʢʠʩʣʦʪʥʦʩʪʴ ʚ ʪʦʡ ʞʝ ʘʥʘʣʠʟʠ-

ʨʫʝʤʦʡ ʧʨʦʙʝ.  

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʳ ʢʨʠʚʳʝ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚ-

ʥʦʛʦ ʪʠʪʨʦʚʘʥʠʷ ʫʢʘʟʘʥʥʦʡ ʩʤʝʩʠ ʥʘ 1-ʦʤ ʵʪʘʧʝ ʠ 

ʦʩʘʜʠʪʝʣʴʥʦʛʦ ʪʠʪʨʦʚʘʥʠʷ ʪʦʡ ʞʝ ʧʨʦʙʳ ʥʘ 2-ʦʤ 

ʵʪʘʧʝ. ʅʘ ʨʠʩ. 1ʘ ʢʨʠʚʘʷ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʛʦ ʪʠʪʨʦ-

ʚʘʥʠʷ ʧʨʠʚʝʜʝʥʘ ʩ ʫʯʝʪʦʤ ʧʝʨʝʪʠʪʨʦʚʘʥʠʷ ʥʘ 2 %, 

ʪ. ʝ. ʜʦ ʦʙʲʝʤʘ ʪʠʪʨʘʥʪʘ 102 ʤʣ. ʂʘʪʠʦʥʳ ʩʝʨʝʙʨʘ, 

ʚʟʷʪʳʝ ʚ ʠʟʙʳʪʢʝ, ʩʚʷʟʳʚʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʫʣʴ-

ʬʠʜ-ʠʦʥʳ ʚ ʩʠʩʪʝʤʝ ʚ ʦʯʝʥʴ ʧʣʦʭʦ ʨʘʩʪʚʦʨʠʤʳʡ 

ʩʫʣʴʬʠʜ. ʇʦʣʫʯʝʥʥʫʶ ʩʠʣʴʥʫʶ ʢʠʩʣʦʪʫ ʪʠʪʨʫʶʪ ʩ 

ʠʥʜʠʢʘʪʦʨʦʤ, ʢʘʢ ʦʙʳʯʥʦ ʪʠʪʨʫʶʪ ʩʠʣʴʥʫʶ ʢʠʩ-

ʣʦʪʫ ʱʝʣʦʯʴʶ.  

ʅʘ 2-ʦʤ ʵʪʘʧʝ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʩʪʘʥʜʘʨʪʥʳʤ 

ʨʘʩʪʚʦʨʦʤ ʪʠʪʨʘʥʪʘ Na2S ʧʨʦʚʦʜʠʪʴ ʦʩʘʜʠʪʝʣʴʥʦʝ 

ʪʠʪʨʦʚʘʥʠʝ ʚ ʩʣʘʙʦʢʠʩʣʦʡ ʩʨʝʜʝ, ʯʪʦʙʳ ʢʘʪʠʦʥʳ ʩʝ-

ʨʝʙʨʘ ʥʝ ʧʝʨʝʭʦʜʠʣʠ ʚ ʦʩʘʜʦʢ. ʇʝʨʝʚʦʜ ʩʝʨʝʙʨʘ ʚ 

ʨʘʩʪʚʦʨ ʧʨʠ ʘʨʛʝʥʪʦʤʝʪʨʠʯʝʩʢʦʤ ʪʠʪʨʦʚʘʥʠʠ (ʚ ʱʝ-

ʣʦʯʥʦʡ ʩʨʝʜʝ) ʨʝʰʘʝʪʩʷ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʘʤʤʠʘʢʘʪʘ ʩʝʨʝʙʨʘ ʘʟʦʪ-

ʥʦʢʠʩʣʦʛʦ [4], ʥʦ ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʚ ʩʣʘʙʦʢʠʩʣʦʡ 

ʩʨʝʜʝ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʩʫʣʴʬʠʜʘ ʩʝʨʝʙʨʘ ʯʫʪʴ ʥʠʞʝ, 

ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ Ag+ ʚʳʰʝ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʠʪʨʦʚʘʥʠʷ, ʯʪʦ ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʝ ʦʩʦʙʝʥʥʦ ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʟʙʘʚʣʝʥʠʷʭ. ɸ 

ʚʳʩʦʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʘʯʢʦʚ ʥʘ ʢʨʠʚʳʭ ʧʦʟʚʦ-

ʣʷʶʪ ʧʨʦʚʝʩʪʠ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩ 

ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ.

 

  
ʈʠʩ. 1. ʂʨʠʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʪʠʪʨʦʚʘʥʠʷ 100 ʤʣ (0,1 ʄ NaHS+0,1M Na2S+0,6 M AgNO3): ʘ) 

ʧʝʨʚʳʡ ʵʪʘʧ: + V ʤʣ 0,1M NaOH; 

b) ʚʪʦʨʦʡ ʵʪʘʧ: + V ʤʣ 0,1M Na2S ʧʨʠ pH=5 

 

 

ʂʨʠʚʘʷ, ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩ. 1ʘ, ʠʤʝʝʪ ʚʩʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʠʩʫʱʠʝ ʪʠʪʨʦʚʘʥʠʶ ʩʠʣʴʥʦʡ ʢʠʩ-

ʣʦʪʳ ʱʝʣʦʯʴʶ: ʤʘʢʩʠʤʘʣʴʥʳʡ ʠʥʜʝʢʩ ʢʨʫʪʠʟʥʳ ʥʘ 

ʩʢʘʯʢʝ 1Ā106 ʣ-1, ʩʢʘʯʦʢ ʨʅ ʦʪ ï 0,1 % ʜʦ + 0,1 % ʦʪ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʦʙʲʝʤʘ ʨʘʚʝʥ 5,4. ɿʥʘʯʝʥʠʝ ʨʅ ʚ 

ʪʦʯʢʝ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ 7,0, ʚʳʙʦʨ ʠʥʜʠʢʘʪʦʨʦʚ 

ʦʯʝʥʴ ʰʠʨʦʢʠʡ.  

 ʂʨʠʚʘʷ, ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩ. 1b, ʦʧʠʩʳʚʘʝʪ 

ʪʠʪʨʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʤ Na2S 140 ʤʣ ʨʘʩʪʚʦʨʘ, ʧʦ-

ʣʫʯʝʥʥʦʛʦ ʧʦʩʣʝ 1-ʛʦ ʵʪʘʧʘ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʅ ʠ ʜʦ-

ʙʘʚʣʝʥʠʷ ʘʮʝʪʘʪʥʦʛʦ ʙʫʬʝʨʘ (ʨʅ=5). ɹʣʘʛʦʜʘʨʷ 

ʦʯʝʥʴ ʤʘʣʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʩʫʣʴʬʠʜʘ ʩʝʨʝʙʨʘ 

(ʫʩʣʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʠ 

1Ā10-38) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʘʯʢʘ ʫʥʠʢʘʣʴʥʳʝ: ʤʘʢʩʠ-

ʤʘʣʴʥʳʡ ʠʥʜʝʢʩ ʢʨʫʪʠʟʥʳ 5Ā1010 ʣ-1, ʩʢʘʯʦʢ ʨAg ʦʪ 

ï 0,1 % ʜʦ + 0,1 % ʦʪ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʦʙʲʝʤʘ ʨʘʚʝʥ 

9,4. ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ 2-ʦʡ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʪʠʪʨʦʚʘ-

ʥʠʷ (ʂʊʊ) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʦʥʦʩʝʣʝʢʪʠʚʥʳʡ 

ʩʫʣʴʬʠʜʩʝʨʝʙʨʷʥʳʡ ʵʣʝʢʪʨʦʜ. ʕʪʦʪ ʵʣʝʢʪʨʦʜ ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʥʘʜʝʞʥʳʭ ʠʦʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʩʝʥʩʦʨʦʚ ʠ ʦʙʣʘʜʘʝʪ ʢʘʪʠʦʥʥʳʤ ʦʪʢʣʠʢʦʤ ʢ ʠʦʥʘʤ 

ʩʝʨʝʙʨʘ ʚ ʦʯʝʥʴ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʘʢʪʠʚʥʦʩʪʝʡ 

[10, ʩ. 171], ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʠʞʝ ʪʠʪʨʦʚʘʥʠʷʭ 

ʵʣʝʢʪʨʦʜʳ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʨʷʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʠʦʥʦʚ ʩʝʨʝʙʨʘ ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʢʘʯʢʘ ʠ ʚ ʪʦʯʢʝ ʵʢ-

ʚʠʚʘʣʝʥʪʥʦʩʪʠ. ɺʨʝʤʷ ʦʪʢʣʠʢʘ ʵʣʝʢʪʨʦʜʘ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ 

ʘʨʛʝʥʪʦʤʝʪʨʠʯʝʩʢʠʭ ʪʠʪʨʦʚʘʥʠʷʭ [10, ʩ. 174]. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʝʛʦ ʤʦʞʥʦ 

ʠʟʛʦʪʦʚʠʪʴ ʧʦ ʠʟʚʝʩʪʥʦʡ ʤʝʪʦʜʠʢʝ [4].  

ʆʪʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʘʯʢʦʚ ʢʨʠʚʦʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦʛʦ 
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ʪʠʪʨʦʚʘʥʠʷ ʠ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʤ ʨʘʟʙʘʚʣʝ-

ʥʠʠ ʧʨʠ ʪʦʤ ʞʝ ʩʦʩʪʘʚʝ ʩʤʝʩʠ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʢʨʠʚʳʝ ʪʠʪʨʦʚʘʥʠʷ ʧʨʠ ʢʦʥʮʝʥʨʘʮʠʷʭ 

ʦʙʦʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦ 0,001 ʄ. ʉʢʘʯʦʢ ʥʘ ʢʨʠʚʦʡ 

ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʪʠʪʨʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʜʝʢ-

ʩʦʤ ʢʨʫʪʠʟʥʳ hå 1Ŀ104 ʣ-1, ʩʢʘʯʦʢ pH ʦʪ -0,1% ʜʦ 

+0,1% ʦʪ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʦʙʲʝʤʘ ʨʘʚʝʥ 1,4. ʅʘ 2-ʦʤ 

ʵʪʘʧʝ ʪʠʪʨʦʚʘʥʠʷ ʠʥʜʝʢʩ ʢʨʫʪʠʟʥʳ ʥʘ ʩʢʘʯʢʝ ʨʘʚʝʥ 

hå 5Ŀ104 ʣ-1, ʩʢʘʯʦʢ pAg ʦʪ -0,1% ʜʦ +0,1% ʦʪ ʵʢ-

ʚʠʚʘʣʝʥʪʥʦʛʦ ʦʙʲʝʤʘ ʨʘʚʝʥ 9,4. ʇʨʠʚʝʜʝʥʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʘʯʢʦʚ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʧʦʣʥʝ ʫʜʦ-

ʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠ ʦʪʣʠʯʥʳʤʠ ʥʘ 

ʚʪʦʨʦʤ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʦʙʱʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʘ-

ʪʠʦʥʦʚ ʚʦʜʦʨʦʜʘ (ʩʚʦʙʦʜʥʳʭ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʩʫʣʴ-

ʬʠʜ-ʠʦʥʘʤʠ ʚ ʠʩʭʦʜʥʦʤ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʨʘʩʪʚʦʨʝ) 

ʤʦʞʥʘ ʥʘʡʪʠ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʘ 

ʦʙʱʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʫʣʴʬʠʜ-ʠʦʥʦʚ ʚʦ ʚʩʝʭ ʬʦʨ-

ʤʘʭ ʤʦʞʥʦ ʥʘʡʪʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʫʢʘʟʘʥʥʳʤ 

ʪʠʪʨʦʚʘʥʠʝʤ. 

 

  

ʈʠʩ. 2. ʂʨʠʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʪʠʪʨʦʚʘʥʠʷ 100 ʤʣ (0,001 ʄ NaHS+0,001M Na2S+0,006M 

AgNO3): ʘ) ʧʝʨʚʳʡ ʵʪʘʧ: + V ʤʣ 0,001M NaOH; b) ʚʪʦʨʦʡ ʵʪʘʧ: + V ʤʣ 0,001M Na2S ʧʨʠ pH=5 

 

ʅʘ ʧʨʘʢʪʠʢʝ ʠʥʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʩʪʘʚʘ ʩʤʝʩʠ ʩʝʨʦʚʦʜʦʨʦʜʘ ʩ ʩʠʣʴ-

ʥʦʡ ʢʠʩʣʦʪʦʡ, ʯʘʱʝ ʵʪʦ ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘ. ʏʪʦʙʳ ʥʝ 

ʚʦʟʥʠʢʘʣʦ ʦʩʣʦʞʥʝʥʠʷ ʚ ʚʠʜʝ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʘ, ʪʝ-

ʧʝʨʴ ʠʩʧʦʣʴʟʫʝʤ ʜʦʙʘʚʢʫ ʩʦʣʠ ʤʝʜʠ, ʘ ʥʝ ʩʝʨʝʙʨʘ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʠʚʳʝ ʪʠʪʨʦʚʘʥʠʷ 

ʩʤʝʩʠ ʪʘʢʦʛʦ ʪʠʧʘ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʟʙʘʚʣʝʥʠʠ.  

  
ʈʠʩ. 3. ʂʨʠʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʪʠʪʨʦʚʘʥʠʷ 100 ʤʣ (0,001 ʄ H2S+0,001M ʩʠʣʴʥʘʷ HAn+0,003M 

ʉuSO4): ʘ) ʧʝʨʚʳʡ ʵʪʘʧ: + V ʤʣ 0,001M NaOH; b) ʚʪʦʨʦʡ ʵʪʘʧ: + V ʤʣ 0,001M Na2S ʧʨʠ pH=6 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 3 ʢʨʠʚʳʝ ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʴʩʷ ʭʦʨʦʰʠʤʠ ʩʢʘʯʢʘʤʠ (ʢʨʫʪʠʟʥʘ ʥʘ 1-ʦʤ 

ʵʪʘʧʝ 6Ā103 ʣ-1, ʥʘ 2-ʦʤ ʵʪʘʧʝ 4Ā104 ʣ-1 ), ʪʦ ʝʩʪʴ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʢʘʪʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʠ ʩʫʣʴʬʠʜ-ʠʦʥʦʚ ʚ ʩʤʝ-

ʩʷʭ ʵʪʦʛʦ ʪʠʧʘ ʚʦʟʤʦʞʥʦ ʩ ʭʦʨʦʰʝʡ ʪʦʯʥʦʩʪʴʶ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʪʠʪʨʦʚʘʥʠʷ ʨʘʙʦʪʘʝʪ 

ʧʨʠ ʨʘʟʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʩʫʣʴʬʠʜ-ʠʦʥʦʚ ʠ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʭ ʢʦʥʮʝʥʪ-

ʨʘʮʠʡ. ʅʦ ʥʘʜʦ, ʯʪʦʙʳ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʩʦʣʠ ʩʝʨʝ-

ʙʨʘ (ʠʣʠ ʤʝʜʠ) ʩʨʝʜʘ ʙʳʣʘ ʢʠʩʣʘʷ, ʪʦ ʝʩʪʴ ʯʪʦʙʳ 

ʙʳʣʦ ʯʪʦ ʪʠʪʨʦʚʘʪʴ ʱʝʣʦʯʴʶ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʭʦʪʷ ʙʳ ʦʜʥʦʡ ʠʟ ʛʠʜʨʦʛʝʥʠʟʠʨʦʚʘʥʥʳʭ ʬʦʨʤ ʩʫʣʴ-

ʬʠʜ-ʠʦʥʦʚ ʥʝ ʤʝʥʝʝ 0,001 ʄ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʘʯ-

ʢʦʚ ʥʘ 1-ʦʤ ʠ 2-ʦʤ ʵʪʘʧʘʭ ʪʠʪʨʦʚʘʥʠʷ ʦʪʣʠʯʥʳʝ, ʯʪʦ 
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ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦ-

ʩʪʴʶ. ʆʪʤʝʪʠʤ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʫʣʴʬʠʜ-ʠʦʥʦʚ 

ʧʦ ʨʘʟʥʳʤ ʬʦʨʤʘʤ (ʅ2S, ʅS- ʠ S2- ) ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ, 

ʠʟʤʝʨʠʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʨʅ ʨʘʩʪʚʦʨʘ ʜʦ ʤʦʤʝʥʪʘ 

ʜʦʙʘʚʣʝʥʠʷ ʩʦʣʠ. ɼʘʣʝʝ ʧʦ ʠʟʚʝʩʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʅ+ ʚʳʯʠʩʣʠʪʴ ʜʦʣʠ ʨʘʟʥʳʭ ʬʦʨʤ ʩʫʣʴʬʠʜ-ʠʦʥʦʚ ʧʦ 

ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʝ [9, ʩ. 17]. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʨʅ-ʤʝʪʨʦʚ ʩ ʪʠʧʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʜʦʩʪʠʛʘʝʤʘʷ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʣʝʡ ʨʘʟʥʳʭ 

ʬʦʨʤ ʩʫʣʴʬʠʜʦʚ ʫʩʪʫʧʘʝʪ ʪʦʯʥʦʩʪʠ ʠʭ ʪʠʪʨʠʤʝʪʨʠ-

ʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʢʠʩʣʦʪʥʦ-ʩʝʣʝʥʠʜʥʳʭ ʩʤʝʩʝʡ. ʊʠʪʨʠʤʝʪʨʝʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʢʠʩʣʦʪʥʦ-ʩʝʣʝʥʠʜʥʳʭ ʩʤʝʩʝʡ ʦʯʝʥʴ ʩʭʦʜʝʥ 

ʩ ʘʥʘʣʠʟʦʤ ʢʠʩʣʦʪʥʦ-ʩʫʣʴʬʠʜʥʳʭ ʩʤʝʩʝʡ, ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʩʢʘʯʢʦʚ ʙʣʠʟʢʠ, ʧʦʩʢʦʣʴʢʫ ʠ ʩʫʣʴʬʠʜʳ ʠ 

ʩʝʣʝʥʠʜʳ ʩʝʨʝʙʨʘ ʠ ʤʝʜʠ ʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ ʚʝʩʴʤʘ 

ʧʣʦʭʦ. ʉʝʣʝʥʠʜʳ ʷʚʣʷʶʪʩʷ ʝʱʝ ʙʦʣʝʝ ʩʠʣʴʥʳʤʠ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʷʤʠ, ʯʝʤ ʩʫʣʴʬʠʜʳ [2, 11]. ʇʦʵʪʦʤʫ 

ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʟʘʤʝʪʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʠʩʪʝʤʝ 

ʦʢʠʩʣʠʪʝʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦ-

ʨʦʜʘ ʤʦʞʝʪ ʠʩʢʘʟʠʪʴ ʨʝʟʫʣʴʪʘʪʳ. ʇʦ ʵʪʦʡ ʞʝ ʧʨʠ-

ʯʠʥʝ ʧʨʠ ʘʥʘʣʠʟʝ ʩʝʣʝʥʠʜʦʚ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʙʳʪʢʘ ʢʘʪʠʦʥʘ ʣʫʯʰʝ ʧʨʠʤʝʥʠʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʪʠʪʨʘʥʪʘ ʥʝ ʩʝʣʝʥʠʜ, ʘ, ʥʘʧʨʠʤʝʨ, ʨʘʩʪʚʦ-

ʨʠʤʳʡ ʩʫʣʴʬʠʜ, ʢʦʪʦʨʳʡ ʥʝ ʪʘʢ ʣʝʛʢʦ ʦʢʠʩʣʷʝʪʩʷ. 

ɼʣʷ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʨʝʙʨʘ ʥʘ 

ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʦʞʥʦ ʪʘʢʞʝ ʧʨʠʤʝʥʠʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʪʠʪʨʘʥʪʘ ʨʘʩʪʚʦʨʠʤʳʡ ʠʦʜʠʜ, ʧʦʩʢʦʣʴʢʫ ʠʦʜʠʜ ʩʝ-

ʨʝʙʨʘ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ ʚʝʩʴʤʘ ʧʣʦʭʦ. 

ɺʘʨʠʘʥʪ ʩ ʢʦʤʧʣʝʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʤ ʪʠʪʨʦ-

ʚʘʥʠʝʤ ʥʘ 2-ʦʤ ʵʪʘʧʝ. ʇʨʠ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʦʤ ʘʥʘ-

ʣʠʟʝ ʢʠʩʣʦʪʥʦ-ʩʫʣʴʬʠʜʥʳʭ ʠ ʢʠʩʣʦʪʥʦ ʩʝʣʝʥʠʜʥʳʭ 

ʩʤʝʩʝʡ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʪʠʪʨʦ-

ʚʘʥʠʷ ʚ ʧʨʠʥʮʠʧʝ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʦʥʦ-

ʤʝʪʨʠʯʝʩʢʦʝ ʪʠʪʨʦʚʘʥʠʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ Cu2+ 

ʵʪʦʪ ʚʘʨʠʘʥʪ ʧʝʨʩʧʝʢʪʠʚʝʥ, ʧʦʩʢʦʣʴʢʫ ʢʘʪʠʦʥ ʤʝʜʠ 

ʩ ʕɼʊɸ ʜʘʝʪ ʜʦʚʦʣʴʥʦ ʧʨʦʯʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʨʠ ʪʠʪ-

ʨʦʚʘʥʠʠ ʚ ʩʣʘʙʦʢʠʩʣʦʡ ʩʨʝʜʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʠʥ-

ʜʠʢʘʪʦʨ ʛʣʠʮʠʥʢʨʝʟʦʣʦʚʳʡ ʢʨʘʩʥʳʡ ʠʣʠ ʜʨʫʛʦʡ 

ʧʦʜʭʦʜʷʱʠʡ [7, ʩ. 231]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʙʳʪʦʯ-

ʥʦʛʦ Ag+ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʦ-

ʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦ, ʥʦ ʤʘʣʦʧʝʨ-

ʩʧʝʢʪʠʚʥʦ, ʧʦʩʢʦʣʴʢʫ ʩ ʕɼʊɸ ʢʘʪʠʦʥ ʩʝʨʝʙʨʘ ʜʘʝʪ 

ʥʝ ʦʯʝʥʴ ʫʩʪʦʡʯʠʚʳʡ ʢʦʤʧʣʝʢʩ, ʢ ʪʦʤʫ ʞʝ ʜʚʫʭʩʪʫ-

ʧʝʥʯʘʪʳʡ [7, ʩ. 328]. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥ ʩʧʦ-

ʩʦʙ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʠʩʣʦʪʥʦ-ʩʫʣʴʬʠʜ-

ʥʳʭ ʠ ʢʠʩʣʦʪʥʦ-ʩʝʣʝʥʠʜʥʳʭ ʩʤʝʩʝʡ ʚ ʰʠʨʦʢʦʤ ʜʠʘ-

ʧʘʟʦʥʝ ʠʭ ʩʦʩʪʘʚʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʝ-

ʪʦʜʠʢʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ 

ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʚʦʧʨʦʩʳ ʧʨʦʙʦʦʪʙʦʨʘ ʠ ʧʨʦʙʦ-

ʧʦʜʛʦʪʦʚʢʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʲʝʢʪʘ ʘʥʘ-

ʣʠʟʘ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʘʥʘʣʠʟʘ ʨʘʙʦʪʘʝʪ ʠ ʪʦ-

ʛʜʘ, ʝʩʣʠ ʚ ʠʩʭʦʜʥʦʤ ʨʘʩʪʚʦʨʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʠʣʴ-

ʥʳʝ ʢʠʩʣʦʪʳ, ʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʠ ʚ ʫʩʣʦʚʠʷʭ, ʝʩʣʠ 

ʵʪʠʤʠ ʢʠʩʣʦʪʘʤʠ ʥʝ ʦʢʠʩʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʭʘʣʴʢʦʛʝʥʠʜ-ʠʦʥʳ ʠ ʝʩʣʠ ʘʥʠʦʥʳ ʵʪʠʭ ʢʠʩʣʦʪ ʥʝ 

ʦʩʘʞʜʘʶʪʩʷ ʢʘʪʠʦʥʘʤʠ ʜʦʙʘʚʣʝʥʥʳʭ ʩʦʣʝʡ (ʪʠʧʘ 

Ag+, Cu2+). ʂʨʦʤʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʚʳʰʝ ʜʦʙʘʚʦʢ 

ʩʦʣʝʡ ʤʝʜʠ ʠ ʩʝʨʝʙʨʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʠʩʪʦʡ ʭʠʤʠʠ 

ʦʯʝʥʴ ʧʦʜʭʦʜʷʪ ʠ ʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ ʨʪʫʪʠ (II ), 

ʭʘʣʴʢʦʛʝʥʠʜʳ ʢʦʪʦʨʦʡ ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʦ ʤʘʣʦʡ 

ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʠ ʜʦʚʦʣʴʥʦ ʫʩʪʦʡʯʠʚʳ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʦʢʠʩʣʠʪʝʣʷʤ, ʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ. 
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ɸʅʅʆʊɸʎʀʗ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩʦʩʪʦʷʥʠʷ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʤʠʨʝ ʠ ʚ ʈʦʩʩʠʠ, ʧʨʦʚʦʜʠʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘ-

ʣʠʟ ʥʝʢʦʪʦʨʳʭ ʘʩʧʝʢʪʦʚ ʨʳʥʢʘ ʪʨʫʜʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʝʛʦ ʩʦʚʨʝʤʝʥ-

ʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʧʨʠʤʝʨʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ɸ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦ-

ʤʠʢʠ ʚ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʘʭ, ʜʝʣʘʶʪʩʷ ʧʨʦʛʥʦʟʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʪʨʫʜʘ.  

ABSTRACT 

The problems of the state of the labor market in the world and in Russia are considered, theoretical analysis 

of some aspects of the labor market is carried out, the features and functioning of its modern development are 

examined on the example of developed countries. Also, the needs of various economic sectors in human resources 

are determined, and forecasts are made regarding the prospects for the development of the labor market. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ, ʠʤʤʠʛʨʘʮʠʷ, ʧʨʦʬʩʦʶʟ, ʨʘʙʦʯʘʷ ʩʠʣʘ, ʨʳʥʦʢ ʪʨʫʜʘ, ʩʪʦʠʤʦʩʪʴ 

ʪʨʫʜʘ, ʪʨʫʜ, ʫʨʦʚʝʥʴ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʮʝʥʘ ʪʨʫʜʘ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ. 

Keywords: wages, immigration, trade, labour force, labour market, labour cost, labour, the level and quality 

of life, the price of labor, human capital. 

 

ʈʳʥʦʢ ʪʨʫʜʘ ʢʘʢ ʩʣʦʞʥʳʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ 

ʤʝʭʘʥʠʟʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʦʝʜʠʥʝʥʠʝ ʨʘʙʦʪʥʠ-

ʢʦʚ ʩ ʨʘʙʦʯʠʤʠ ʤʝʩʪʘʤʠ, ʠʤʝʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʪʝʤ ʩʘʤʳʤ ʦʢʘʟʳʚʘʷ ʚʣʠʷ-

ʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʪʝʤʧʳ ʨʦ-

ʩʪʘ, ʥʦ ʠ ʥʘ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʢʠ.  

ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʪʨʫʜʘ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʧʨʦ-

ʰʝʣ ʨʘʟʣʠʯʥʳʝ ʵʪʘʧʳ, ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʨʘʜʠʢʘʣʴʥʳʤʠ ʩʜʚʠʛʘʤʠ ʚ ʧʨʝʦʙʣʘ-

ʜʘʚʰʝʤ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ. ʇʝʨʚʳʡ 

ʵʪʘʧ (1991ï1998 ʛʛ.) ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʛʣʫʙʦʢʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʮʝʩʩʠʠ, ʢʦʪʦʨʘʷ ʨʘʩʪʷʥʫʣʘʩʴ 

ʧʦʯʪʠ ʥʘ ʮʝʣʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʠ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʩʥʠ-

ʞʝʥʠʝʤ ʟʘʥʷʪʦʩʪʠ, ʨʦʩʪʦʤ ʦʪʢʨʳʪʦʡ ʙʝʟʨʘʙʦʪʠʮʳ, 

ʩʦʢʨʘʱʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʚʨʝ-

ʤʝʥʠ ʠ ʨʝʟʢʠʤ ʩʧʘʜʦʤ ʨʝʘʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. 

ɺʪʦʨʦʡ ʵʪʘʧ (1999ï2008 ʛʛ.) - ʵʪʦ ʧʦʩʪʪʨʘʥʩʬʦʨʤʘ-

ʮʠʦʥʥʳʡ ʧʦʜʲʝʤ, ʢʦʛʜʘ ʩʠʪʫʘʮʠʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ 

ʩʪʘʣʘ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ʫʣʫʯʰʘʪʴʩʷ. ʊʨʝʪʠʡ ʵʪʘʧ 

- ʵʪʦ ʥʘʯʘʣʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʨʘʟʨʘʟʠʚ-

ʰʠʤʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 2008 ʛ., ʠ ʝʛʦ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʨʘʩʪʷʥʫʣʘʩʴ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʢʨʠʟʠʩʘ 2015 

ʛʦʜʘ. ʉ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʟʘʣʦʞʝʥ ʥʦʚʳʡ ð ʯʝʪʚʝʨʪʳʡ 

ʵʪʘʧ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʯʪʦ ʢʘʞʜʳʡ ʵʪʘʧ ʠʤʝʣ 

ʩʚʦʶ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʧʦʣʠʪʠʢʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ, ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ ʦʙʱʠʝ ʯʝʨʪʳ 

ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʨʳʥʢʘ ʪʨʫʜʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ. 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʨʘʟʚʠʪʠʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ ï ʵʪʦ ʛʣʘʚ-

ʥʳʡ ʢʨʠʪʝʨʠʡ ʥʘʫʯʥʦïʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʯʝʣʦʚʝʯʝ-

ʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ, ʜʦʩʪʠʞʝʥʠʝ ʝʝ ʩʦʮʠ-

ʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʷʶ-

ʱʝʝ ʠʩʪʦʨʠʯʝʩʢʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. 

ʅʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʩʪʨʘʥʳ ʜʦʩʪʘʪʦʯʥʳʭ ʩʨʝʜʩʪʚ, ʥʝ ʧʨʠʭʦʜʠʪʩʷ ʨʘʩ-

ʩʯʠʪʳʚʘʪʴ ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʜʨʘ-

ʚʦʦʭʨʘʥʝʥʠʷ, ʜʦʩʪʦʡʥʳʝ ʞʠʣʠʱʥʳʝ ʫʩʣʦʚʠʷ, ʧʦ-

ʧʦʣʥʝʥʠʝ ʠʤʫʱʝʩʪʚʘ ʠ ʪʦʚʘʨʦʚ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʣʴ-

ʟʦʚʘʥʠʷ. ʇʨʠ ʥʠʟʢʠʭ ʜʦʭʦʜʘʭ ʦʩʥʦʚʥʳʝ ʨʘʩʭʦʜʳ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʪʦʚʘ-

ʨʦʚ ʧʝʨʚʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘ-

ʪʨʫʜʥʷʝʪ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʩʬʝʨ ʚ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʩʨʝʜʩʪʚ ʢ ʩʙʝʨʝʞʝʥʠʷʤ. 

ʅʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ, ʢʘʢ ʚ ʩʪʨʫʢʪʫʨʝ ʥʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʚ ʩʪʨʫʢʪʫʨʝ ʜʝʥʝʞ-

ʥʳʭ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʘʨʘʙʦʪʥʫʶ 

ʧʣʘʪʫ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʨʦʚʝʥʴ ʨʝʘʣʴʥʦʡ ʟʘʨʘʙʦʪ-

ʥʦʡ ʧʣʘʪʳ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦ-

ʚʝʥʴ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ.  

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʚ ʪʝʦʨʠʠ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʠ ʪʨʫʜʘ. ɿʘ-

ʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʩʦʚʨʝʤʝʥʥʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʪʝʦʨʝʪʠʢʘʤʠ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʮʝʥʘ ʪʨʫʜʘ, ʷʚʣʷʶʱʝ-

ʛʦʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʵʪʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ, ʨʳʥʦʯʥʘʷ ʢʦʥʲʶʥʢʪʫʨʘ 

ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʥʘʭʦʜʷ-

ʱʠʡʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʝʭ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʢʘʢ ʠ 

ʥʘ ʣʶʙʳʝ ʜʨʫʛʠʝ ʪʦʚʘʨʳ [1]. ɺ ʪʨʫʜʦʚʦʡ ʪʝʦʨʠʠ ʂ. 
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ʄʘʨʢʩʘ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʧʣʘʪʘ ʟʘ 

ʪʦʚʘʨ çʨʘʙʦʯʘʷ ʩʠʣʘè, ʪʦʛʜʘ ʢʘʢ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ 

ʩʪʦʨʦʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʢʘʢ ʧʣʘʪʫ 

ʟʘ ʪʨʫʜ, ʥʝ ʜʝʣʘʷ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʨʘʙʦʯʝʡ ʩʠʣʦʡ ʠ 

ʪʨʫʜʦʤ ʠ ʦʪʨʠʮʘʷ ʵʢʩʧʣʫʘʪʘʮʠʶ ʨʘʙʦʪʥʠʢʘ, ʢʦʛʜʘ 

ʦʧʣʘʯʠʚʘʝʪʩʷ ʚʝʩʴ ʪʨʫʜ ʢʘʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʤʳ ʥʘʙʣʶʜʘʝʤ ʩʭʦ-

ʞʝʩʪʴ ʚʟʛʣʷʜʦʚ ʫ ʄʘʨʢʩʘ ʩ ʬʠʟʠʦʢʨʘʪʘʤʠ ʠ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʷʤʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʣʠʮʝ ɸ. 

ʉʤʠʪʘ ʠ ɼ. ʈʠʢʘʨʜʦ. ʕʢʦʥʦʤʠʩʪʳ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʰʢʦʣʳ ʚʳʜʝʣʷʣʠ ʪʘʢʠʝ ʧʦʥʷʪʠʷ ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʠ 

ʮʝʥʘ ʪʨʫʜʘ. ʎʝʥʘ ʪʨʫʜʘ ʧʨʝʜʩʪʘʚʣʷʣʘʩʴ ʠʤʠ ʢʘʢ 

ʩʪʘʚʢʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʩʣʦʞʠʚʰʘʷʩʷ ʥʘ ʨʳʥʢʝ 

ʪʨʫʜʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʘ 

ʩʪʦʠʤʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ ʚʠʜʝ ʨʘʩʭʦʜʦʚ, ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʠ ʝʛʦ ʩʝʤʴʠ. ʌʠʟʠʦ-

ʢʨʘʪʳ ʥʘʟʳʚʘʣʠ ʜʘʥʥʫʶ ʢʘʪʝʛʦʨʠʶ ʥʝʦʙʭʦʜʠʤʦʡ 

ʮʝʥʦʡ, ʘ ɸ.ʉʤʠʪ ʠ ɼ. ʈʠʢʘʨʜʦ ï ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʝʥʦʡ.  

ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʂ. ʄʘʨʢʩ ʠ ɺ.ʀ. ʃʝ-

ʥʠʥ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ï çʂ ʢʨʠʪʠʢʝ ʛʦʪʩʢʦʡ ʧʨʦ-

ʛʨʘʤʤʳè, çɻʦʩʫʜʘʨʩʪʚʦ ʠ ʨʝʚʦʣʶʮʠʷè, ʠʩʩʣʝʜʫʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʘʙʦʪʥʠʢʦʤ ʚʩʝʛʦ ʧʨʦ-

ʜʫʢʪʘ ʩʚʦʝʛʦ ʪʨʫʜʘ, ʦʪʤʝʯʘʶʪ, ʯʪʦ ʵʪʦ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʥʘʪʫʨʘʣʴ-

ʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʝ ʨʘʩʧʨʝʜʝʣʷʷ ʧʨʠʙʘʚʦʯʥʫʶ ʯʘʩʪʴ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʮʝʣʠ.  

ɺ ʠʩʪʦʨʠʠ ʠʟʚʝʩʪʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚʳʩʢʘʟʳʚʘ-

ʣʠʩʴ ʚʟʛʣʷʜʳ ʦ ʪʦʤ, ʯʪʦ çʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʦʪʞʠʣʘ 

ʩʚʦʡ ʚʝʢè. ʊʘʢ, ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʚʝʪ-

ʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʥʝʢʦʪʦʨʳʝ ʝʝ ʪʝʦʨʝʪʠʢʠ ʦʙʩʫʞ-

ʜʘʣʠ ʚʦʧʨʦʩ ʦ ʥʝʧʨʠʝʤʣʝʤʦʩʪʠ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʚ 

ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʤ ʦʙʱʝʩʪʚʝ. ʇʦ ʠʭ ʤʥʝʥʠʶ, ʚ ʩʦ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘʝʤ-

ʥʳʡ ʪʨʫʜ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠ ʟʘʨʘ-

ʙʦʪʥʦʡ ʧʣʘʪʳ, ʷʚʣʷʶʱʝʡʩʷ ʨʳʥʦʯʥʦʡ ʮʝʥʦʡ ʨʘʙʦ-

ʯʝʡ ʩʠʣʳ, ʠ ʫʩʧʝʰʥʘʷ ʥʘʪʫʨʘʣʠʟʘʮʠʷ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ ʧʨʠʚʝʜʝʪ ʝʝ ʢ ʧʦʣʥʦʤʫ ʫʥʠʯʪʦʞʝʥʠʶ [5].  

ʇʝʨʝʭʦʜ ʦʪ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʭʦʟʷʡ-

ʩʪʚʦʚʘʥʠʷ ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʦʜʥʠʤ ʠʟ ʚʘʞ-

ʥʳʭ ʩʣʝʜʩʪʚʠʡ ʠʤʝʝʪ ʧʨʝʚʨʘʱʝʥʠʝ ʨʘʙʦʯʝʡ ʩʠʣʳ ʚ 

ʪʦʚʘʨ, ʪʘʢ ʢʘʢ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʫʩʣʦʚʠʡ ʵʬʬʝʢʪʠʚ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʳʥʦʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʩʚʦʙʦʜʥʦʛʦ ʨʳʥʢʘ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʦʢʫʧʢʘ ʠ ʧʨʦʜʘʞʘ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʝ ʩʘʤʦʛʦ ʪʨʫʜʘ, ʘ ʝʛʦ ʫʩʣʫʛ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ 

ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʘʢʠʭ ʬʘʢʪʦ-

ʨʦʚ ʢʘʢ ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ ʨʘʙʦʪʥʠʢʘ, ʦʧʳʪ ʝʛʦ ʨʘʙʦʪʳ, ʫʨʦʚʝʥʴ 

ʨʝʘʣʴʥʦʡ ʟʘʨʧʣʘʪʳ, ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ ʨʘʙʦʪʥʠʢʘ ʠ 

ʜʨ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʫʪʦʯʥʝʥʠʝ, ʯʪʦ ʧʦʜ ʧʦ-

ʥʷʪʠʝʤ ʨʳʥʢʘ ʪʨʫʜʘ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʨʳʥʦʢ ʫʩʣʫʛ 

ʪʨʫʜʘ, ʪʘʢ ʢʘʢ ʪʨʫʜ ʥʝʦʪʜʝʣʠʤ ʦʪ ʯʝʣʦʚʝʢʘ ʠ ʚ ʩʚʦ-

ʙʦʜʥʦʤ ʦʙʱʝʩʪʚʝ ʦʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʤʝʪʦʤ 

ʢʫʧʣʠ-ʧʨʦʜʘʞʠ. ʇʨʦʮʝʩʩ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʪʨʫʜʦʚʳʭ 

ʫʩʣʫʛ ʚʳʩʪʫʧʘʝʪ ʚ ʚʠʜʝ ʥʘʡʤʘ ʩʚʦʙʦʜʥʦʛʦ ʨʘʙʦʪ-

ʥʠʢʘ, ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʩʣʦʚʠʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʨʘʟʤʝʨʦʚ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʜʥʷ, ʜʦʣʞʥʦʩʪʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ ʠ 

ʪ.ʜ. [3].  

ʊʨʫʜ, ʪʦʯʥʝʝ ʫʩʣʫʛʘ ʪʨʫʜʘ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʧʨʦʩ ʥʘ 

ʪʨʫʜ ʧʨʦʠʟʚʦʜʝʥ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʩʧʨʦʩʘ ʥʘ ʪʫ ʧʨʦ-

ʜʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʪʨʫʜʘ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʩʘʤʦʛʦ ʬʘʢʪʦʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʬʦʨʤʳ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʦʙʫʩʣʘʚʣʠ-

ʚʘʶʪ ʥʘʣʠʯʠʝ ʩʣʝʜʫʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʛʦ 

ʨʳʥʢʘ:  

- ʚʦ-ʧʝʨʚʳʭ, ʜʦʣʛʦʩʨʦʯʥʳʡ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʦʪ-

ʥʦʰʝʥʠʡ ʧʨʦʜʘʚʮʘ ʠ ʧʦʢʫʧʘʪʝʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʚʨʝʤʝʥʝʤ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʜʨʫʛʠʭ 

ʨʳʥʢʘʭ ʦʪʥʦʰʝʥʠʷ ʤʠʤʦʣʝʪʥʳ, ʟʘʢʘʥʯʠʚʘʶʱʠʝʩʷ 

ʧʝʨʝʜʘʯʝʡ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪ ʢʫʧʣʠ-

ʧʨʦʜʘʞʠ; 

- ʚʦ-ʚʪʦʨʳʭ, ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʥʝʜʝʥʝʞʥʳʤ ʬʘʢ-

ʪʦʨʘʤ ʧʨʠʜʘʝʪʩʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʢ ʵʪʠʤ ʬʘʢʪʦ-

ʨʘʤ ʦʪʥʦʩʷʪʩʷ: ʩʣʦʞʥʦʩʪʴ ʠ ʧʨʝʩʪʠʞʥʦʩʪʴ ʨʘʙʦʪʳ, 

ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʠ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʛʘʨʘʥʪʠʠ ʟʘʥʷʪʦ-

ʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ, ʤʦʨʘʣʴʥʳʡ ʢʣʠʤʘʪ 

ʚ ʢʦʣʣʝʢʪʠʚʝ ʠ ʜʨ.; 

- ʚ-ʪʨʝʪʴʠʭ, ʤʳ ʥʘʙʣʶʜʘʝʤ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʜʘʥʥʳʡ ʨʳʥʦʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʶʟʦʚ, 

ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʛʦʩʫʜʘʨʩʪʚʘ, ʩʦʶʟʦʚ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠ ʨʘʟʣʠʯʥʳʭ ʜʨʫʛʠʭ ʠʥʩʪʠʪʫ-

ʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʪʝʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʨʘ-

ʙʦʪʘ ʧʦ ʥʘʡʤʫ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʙʣʘʛʦʩʦʩʪʦʷ-

ʥʠʷ ʧʦʜʘʚʣʷʶʱʝʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʪ ʫʨʦʚʥʷ ʢʦʪʦ-

ʨʦʛʦ ʟʘʚʠʩʠʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʦʙʱʝʩʪʚʝ.  

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʦʡ ʩʝʛʦʜʥʷ ʩʪʘʣʢʠ-

ʚʘʶʪʩʷ ʤʥʦʛʠʝ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝ-

ʥʠʝ ʧʨʦʧʦʨʮʠʡ ʤʝʞʜʫ ʪʨʫʜʦʩʧʦʩʦʙʥʦʡ ʠ ʥʝʪʨʫʜʦ-

ʩʧʦʩʦʙʥʦʡ ʯʘʩʪʷʤʠ ʦʙʱʝʩʪʚʘ, ʚʳʟʚʘʥʥʦʝ ʩʦʢʨʘʱʝ-

ʥʠʝʤ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʪʘʨʝʥʠʝʤ. ʇʦ ʠʤʝʶʱʠʤʩʷ 

ʧʨʦʛʥʦʟʘʤ ʥʘʩʝʣʝʥʠʝ ɽʉ ʚ ʙʣʠʞʘʡʰʠʝ 50 ʣʝʪ ʤʦʞʝʪ 

ʩʦʢʨʘʪʠʪʴʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 12% [6, ʩ. 570]. ɺ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʞʠʟʥʠ ʩʪʘʨʰʝ 65 ʣʝʪ ʷʚʣʷʝʪʩʷ ʢʘʞʜʳʡ ʰʝʩʪʦʡ ʞʠ-

ʪʝʣʴ ɽʉ, ʘ ʢ 2050 ʛʦʜʫ ʠʤ ʤʦʞʝʪ ʙʳʪʴ ʢʘʞʜʳʡ ʯʝʪ-

ʚʝʨʪʳʡ, ʝʩʣʠ ʥʝ ʪʨʝʪʠʡ; ʣʠʰʴ 10% ʣʶʜʝʡ ʚ ʚʦʟʨʘʩʪʝ 

ʦʪ 65 ʜʦ 69 ʣʝʪ ʧʨʦʜʦʣʞʘʶʪ ʨʘʙʦʪʘʪʴ [6, ʩ. 570]. ɺʩʝ 

ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʘ ʩʦʦʪʥʦʰʝʥʠʝ ʣʶʜʝʡ 

ʩʪʘʨʰʝ 65 ʣʝʪ ʠ ʣʠʮ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʪ 15 

ʜʦ 64 ʣʝʪ ʚ ɽʉ ʩ 1:3 ʚ 1995 ʛʦʜʫ ʢ 2050 ʛʦʜʫ ʤʦʞʝʪ 

ʚʦʟʨʘʩʪʠ ʜʦ 1:2 [6, ʩ. 570]. 

ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʠʨʦʩʪʘ ʚ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʘ ʜʣʷ ɽʚʨʦʧʳ - ʧʨʠʤʝʨʥʦ 

90%, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʤ-

ʤʠʛʨʘʮʠʠ. ʀʩʭʦʜʷ ʠʟ ʧʨʦʛʥʦʟʦʚ ʆʆʅ, ʩʪʨʘʥʘʤ ɽʉ 

ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚ-

ʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ 2000-2050 ʛʦʜʳ ʥʝʦʙʭʦʜʠʤʦ ʢʘʞ-

ʜʳʡ ʛʦʜ ʧʨʠʥʠʤʘʪʴ ʜʦ 1,4 ʤʣʥ. ʯʝʣʦʚʝʢ [6, ʩ. 570]. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʠ ʚʪʦʨʠʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʠʤʤʠʛʨʘʮʠʠ ʥʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʧʨʠʥʠ-

ʤʘʶʱʠʭ ʩʪʨʘʥ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʨʦʞ-

ʜʘʝʤʦʩʪʴʶ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʧʦʩʣʝ ʧʝʨʝʩʝ-

ʣʝʥʠʷ, ʚʦ ʤʥʦʛʠʭ ʠʤʤʠʛʨʘʥʪʩʢʠʭ ʩʝʤʴʷʭ. ʂʘʢ ʩʣʝʜ-

ʩʪʚʠʝ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʩʪʨʫʢʪʫʨʝ ʨʘʙʦʯʝʡ ʩʠʣʳ 

ʤʥʦʛʠʭ ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ 

ʠʥʦʩʪʨʘʥʮʝʚ, ʪʘʢ, ʚ ʥʘʯʘʣʝ 2000 ʛʦʜʦʚ ʚ ɸʚʩʪʨʘʣʠʠ 

ʥʘ ʥʝʝ ʧʨʠʭʦʜʠʣʦʩʴ 24,6%, ʜʦ 21,8% - ʚ ʐʚʝʡʮʘʨʠʠ, 

19,9% - ʚ ʂʘʥʘʜʝ, 15,3% - ʚ ʉʐɸ [6, ʩ. 570]. ʉʪʦʠʪ 

ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ XIX ʚʝʢʝ ʥʘʩʝʣʝʥʠʝ ʉʐɸ ʟʘ 

ʩʯʝʪ ʠʤʤʠʛʨʘʮʠʠ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʥʘ ʦʜʠʥ 
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ʧʨʦʮʝʥʪ, ʘ ʚ 1990 ï ʝ ʛʦʜʳ ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ ʩʦ-

ʩʪʘʚʠʣ ʪʦʣʴʢʦ 0,3% ʧʨʠ ʩʥʠʞʝʥʠʠ ʜʦ ʤʠʥʠʤʫʤʘ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ ʤʠʛʨʘʮʠʠ [7, ʩ. 57].  

ʈʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʧʨʦ-

ʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʟʘʪʨʘʪʳ ʥʘ ʥʝʛʦ ʥʠʞʝ 

ʩʵʢʦʥʦʤʣʝʥʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ 

ʯʝʤʫ ʩʣʫʞʠʪ ʤʠʨʦʚʦʡ ʦʧʳʪ. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʟʘʨʘ-

ʙʦʪʥʦʡ ʧʣʘʪʳ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʣʦʞʝʥʠʷʤ, ʢʘʢ 

ʯʘʩʪʥʦʛʦ, ʪʘʢ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

XX ʚʝʢʘ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʧʨʦʠʩʭʦʜʠʣʘ ʪʝʥ-

ʜʝʥʮʠʷ ʨʦʩʪʘ ʨʝʘʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʧʨʠ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʝʝ ʜʦʣʠ ʚ ɺɺʇ. ʊʘʢ, ʚ 

ʥʘʯʘʣʝ 2000 - ʭ ʛʦʜʦʚ ʚ ʪʘʢʠʭ ʩʪʨʘʥʘʭ ʢʘʢ ʉʐɸ, 

ʗʧʦʥʠʷ, ʐʚʝʮʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ɻʝʨʤʘʥʠʷ ʥʘ 

ʜʦʣʶ ʦʧʣʘʪʳ ʪʨʫʜʘ ʚ ɺɺʇ ʧʨʠʭʦʜʠʣʦʩʴ ʦʪ 60 ʜʦ 

70%, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʦ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦ-

ʢʘʟʘʪʝʣʴ ʚ ʙʳʚʰʝʤ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ [6, ʩ. 117]. ʂ 

ʥʘʯʘʣʫ XXI ʚʝʢʘ cʪʘʚʢʠ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʨʘʟʣʠʯʘ-

ʣʠʩʴ ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ, ʪʘʢ, ʚ 2000 ʛʦʜʫ ʚ ʀʥʜʠʠ ï 0,25 

ʜʦʣʣ. ʚ ʯʘʩ, ʘ ʚ ɻʝʨʤʘʥʠʠ ï 32 ʜʦʣʣ. [7, ʩ. 57]. 

ʉʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XIX ʚʝʢʘ ʠ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʚʩʝʛʦ XX ʚʝʢʘ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʥʘʯʠʥʘʶʪ ʩʦ-

ʟʜʘʚʘʪʴʩʷ ʠ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʝ 

ʧʦʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʠʪʫʪʳ ʩ ʮʝʣʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʤʝʭʘʥʠʟʤʘ ʥʘʡʤʘ ʨʘʙʦʯʝʡ 

ʩʠʣʳ, ʢ ʯʝʤʫ ʩʪʨʝʤʠʣʠʩʴ ʠ ʧʨʦʬʩʦʶʟʳ [4, ʩ. 117]. 

ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʦʩʪʫ ʩʪʘʪʫʩʘ ʥʘʝʤʥʳʭ ʨʘ-

ʙʦʪʥʠʢʦʚ, ʧʦʚʳʰʝʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʨʘʙʦʪʦʜʘ-

ʪʝʣʝʡ ʚ ʩʦʙʣʶʜʝʥʠʠ ʪʨʫʜʦʚʳʭ ʥʦʨʤ ʠ ʩʦʛʣʘʰʝʥʠʡ, 

ʧʨʠʥʷʪʠʶ ʟʘʢʦʥʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʛʨʘʥʠʯʝʥʠʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʜʥʷ, ʬʠʢʩʘʮʠʶ 

ʫʨʦʚʥʷ ʤʠʥʠʤʘʣʴʥʦʡ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʨʘʟʨʘʙʦʪʢʫ 

ʥʦʨʤ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʧʨʘʚ ʧʨʦʬʩʦʶʟʦʚ. [4, ʩ. 

117]. 

ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʝ 

ʞʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʬʦʨʤʳ ʠ ʩʠʩʪʝʤʳ ʦʧʣʘʪʳ ï ʩʜʝʣʴ-

ʥʘʷ ʠ ʧʨʝʤʠʘʣʴʥʘʷ ʠ ʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʨʠ ʧʦʩʪʝ-

ʧʝʥʥʦʤ ʟʘʤʝʱʝʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʜʝʣʴʥʳʭ ʩʠʩʪʝʤ 

ʦʧʣʘʪʳ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʜʝʣʴʥʦ-ʧʨʝʤʠʘʣʴʥʳʤʠ, 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʤʠ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝ-

ʤʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʠ-

ʩʪʝʤʳ ʍʵʣʩʠ, ʈʦʫʵʥʘ, ʕʤʝʨʩʦʥʘ, ʊʝʡʣʦʨʘ, ɻʘʥʪʪʘ, 

ɹʝʜʘ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘʤʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʨʝʤʠʨʦʚʘ-

ʥʠʷ ʠ ʫʯʘʩʪʠʷ ʚ ʧʨʠʙʳʣʷʭ [8, ʩ. 235-237].  

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. ʅʘʧʨʠʤʝʨ, 

ʚ ʗʧʦʥʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʧʦʞʠʟʥʝʥ-

ʥʦʛʦ ʥʘʡʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʪʨʝʭ ʚʠʜʦʚ 

ʪʘʨʠʬʥʳʭ ʩʪʘʚʦʢ ï ʣʠʯʥʦʡ, ʪʨʫʜʦʚʦʡ ʠ ʩʠʥʪʝʟʠʨʦ-

ʚʘʥʥʦʡ. ʃʠʯʥʘʷ ʩʪʘʚʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʨʷʜʘ ʧʨʠʟʥʘʢʦʚ, ʚʘʞʥʝʡʰʠʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷ-

ʶʪʩʷ ʚʦʟʨʘʩʪ ʠ ʩʪʘʞ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʪʨʫʜʦʚʦʡ ï ʢʚʘ-

ʣʠʬʠʢʘʮʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʪʨʫʜʘ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʘʷ 

ʩʪʘʚʢʘ ʩʦʯʝʪʘʝʪ ʵʣʝʤʝʥʪʳ ʢʘʢ ʣʠʯʥʦʡ, ʪʘʢ ʠ ʪʨʫʜʦ-

ʚʦʡ ʩʪʘʚʦʢ.  

ɺ ʪʝʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ, ʛʜʝ ʬʫʥʢʮʠʦʥʠ-

ʨʫʶʪ ʧʨʦʬʩʦʶʟʳ, ʢʦʣʣʝʢʪʠʚʥʳʤʠ ʪʘʨʠʬʥʳʤʠ ʜʦ-

ʛʦʚʦʨʘʤʠ, ʟʘʢʣʶʯʘʝʤʳʤʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʨʦʢ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ ʠ ʧʨʦʬʩʦʶʟʘʤʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʝʣʠʯʠʥʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠ ʜʨʫʛʠʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ, 

ʧʨʠ ʵʪʦʤ, ʨʝʯʴ ʠʜʝʪ ʦ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʧʦʯʘ-

ʩʦʚʦʡ ʦʧʣʘʪʳ. ɺ ʩʚʷʟʠ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʩʜʚʠʛʘʤʠ ʚ 

ʵʢʦʥʦʤʠʢʝ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʦʩʪʦʤ ʜʦʣʠ ʫʩʣʫʛ, ʤʝʥʴʰʝ 

ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʨʦʬʩʦʶʟʳ, ʧʨʠʥʷʪʠʝʤ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʪʠʚ ʧʨʦʬʩʦʶʟʥʦʛʦ 

ʜʚʠʞʝʥʠʷ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚʣʠʷʥʠʝ ʧʨʦʬ-

ʩʦʶʟʦʚ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʦʩʪ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʦ. ʉ ʵʪʠʤ ʦʙ-

ʩʪʦʷʪʝʣʴʩʪʚʦʤ ʩʚʷʟʘʥʘ ʪʝʥʜʝʥʮʠʷ ʦʪʩʪʘʚʘʥʠʷ ʨʦʩʪʘ 

ʨʝʘʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʢʦʪʦʨʘʷ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 1980-

1990 ʛʦʜʳ ʚ ʉʐɸ ʠ ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ 

[8, ʩ. 233]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʦʷʚʣʝ-

ʥʠʝ ʧʦʥʷʪʠʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʥʘʨʷʜʫ ʩ ʪʨʘʜʠ-

ʮʠʦʥʥʳʤ, ʢʘʢ ʪʨʫʜ ʠʣʠ ʨʘʙʦʯʘʷ ʩʠʣʘ, ʠʩʧʦʣʴʟʫʷ 

ʤʘʨʢʩʠʩʪʩʢʫʶ ʪʝʨʤʠʥʦʣʦʛʠʶ, ʷʚʣʷʝʪʩʷ ʥʝʩʣʫʯʘʡ-

ʥʳʤ ʠ ʩʚʷʟʘʥʦ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴ-

ʥʦʡ ʵʧʦʭʠ ʚ ʨʘʟʚʠʪʠʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ [2]. ʇʨʠ-

ʟʥʘʢʠ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ ʩʚʷʟʘʥʳ ʩ 

ʢʘʨʜʠʥʘʣʴʥʳʤʠ ʧʝʨʝʤʝʥʘʤʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʩʬʝʨʝ ʪʨʫʜʘ ʧʨʠʚʦʜʠʪ ʢ ʫʭʦʜʫ ʦʪ 

ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʚʦʡʩʪʚʝʥʥʘʷ ʜʣʷ ʍʍ 

ʚʝʢʘ, ʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʤʥʦʛʦʦʙʨʘʟʠʷ ʠ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɸʇʂ). ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ 

ʦʮʝʥʢʠ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʦʙʦʩʥʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʚʝʨʛʝʥʮʠʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦ-

ʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ, ʬʠʥʘʥʩʦʚʫʶ ʠ ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝ-

ʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ABSTRACT 

The article presents the interrelation between the efficiency of using the labor potential and ensuring the 

competitiveness of the enterprise agro-industrial complex (AIC). Methods for estimating labor potential are con-

sidered and the use of the convergence coefficient is justified, which allows to take into account the production, 

financial and marketing components for determining the qualitative characteristic of labor potential. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʫʜʦʚʦʡ ʧʦʪʝʥʮʠʘʣ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʝʜʧʨʠʷʪʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ, ʠʥʥʦʚʘʮʠʷ, ʢʦʥʢʫʨʝʥʮʠʷ. 

Keywords: labor potential, efficiency, enterprises of the agro-industrial complex, innovation, competition. 

 

ʈʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ɸʇʂ ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʚʦʟ-

ʨʘʩʪʘʶʱʝʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʦʡ, ʚ ʧʨʦʮʝʩʩʝ ʢʦ-

ʪʦʨʦʡ ʚʳʞʠʚʘʶʪ ʪʦʣʴʢʦ ʢʨʫʧʥʳʝ ʘʛʨʦ ʭʦʣʜʠʥʛʦʚʳʝ 

ʢʦʤʧʘʥʠʠ. ʇʨʠ ʵʪʦʤ ʥʝ ʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʠ ʩʘʤʳʤ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʚʦʡ 

ʧʦʪʝʥʮʠʘʣ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʥʝʜʨʷʪʴ ʠʥʥʦʚʘʮʠ-

ʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠ ʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʣʫʯʰʠʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʚ ʩʪʘʙʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʷ. ʊʨʫʜʦʚʦʡ 

ʧʦʪʝʥʮʠʘʣ ï ʵʪʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʨʝʟʝʨʚ ʧʨʝʜʧʨʠʷ-

ʪʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʙʘʚʣʝʥʥʫʶ 

ʩʪʦʠʤʦʩʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʫ ʨʘʟʚʠʪʠʷ [1, 2]. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʚʝʜʝʥ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʘʥʘʣʠʟ ʨʘʟʥʳʭ ʥʘʫʯʥʳʭ ʧʦʜʭʦʜʦʚ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʢ ʩʫʪʠ ʜʝʬʠʥʠʮʠʠ ʪʨʫ-

ʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʨʝʜʣʦʞʝʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʪʨʫʜʦʚʦʡ ʧʦʪʝʥʮʠʘʣ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʥʘʚʳʢʦʚ, 

ʯʪʦ ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʝ ʦʥ ʠʩ-

ʧʦʣʴʟʫʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠ ʧʦʣʥʦʮʝʥʥʦ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʨʠʷʪʠʶ ʧʦʣʫʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ. 

ʉʧʦʩʦʙʥʦʩʪʠ, ʥʘʚʳʢʠ, ʟʥʘʥʠʷ, ʦʧʳʪ ʯʝʣʦʚʝʢʘ 

ʧʦʩʪʦʷʥʥʦ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʩʘʤʦʨʘʟʚʠʪʠʝ ʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʨʝ-

ʙʫʝʪ ʙʦʣʴʰʠʭ ʚʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ( 

ʤʘʪʝʨʠʘʣʴʥʳʭ, ʚʨʝʤʝʥʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ ʠ ʪʨʫʜʦ-

ʚʳʭ). ɺʩʝ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ. ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʬʘʢʪʦʨʘ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʥʘ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ɸʇʂ, ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦ-

ʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʀʥʚʝʩʪʠʮʠʠ ʚ ʪʨʫʜʦʚʦʡ ʧʦʪʝʥ-

ʮʠʘʣ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʥʚʝʩʪʠʮʠʡ 

ʜʨʫʛʦʛʦ ʚʠʜʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʦʪʜʘʯʘ ʦʪ ʠʥʚʝʩʪʠʮʠʡ 

ʚ ʪʨʫʜʦʚʦʡ ʧʦʪʝʥʮʠʘʣ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-

ʩʪʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʧʝʨʠʦʜʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟ-

ʥʳʤʠ ʩʨʦʢʘʤʠ ʞʠʟʥʠ ʠ ʧʝʨʠʦʜʦʤ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʢʦʪʦʨʳʡ ʷʚ-

ʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, 

ʧʦʜʚʝʨʞʝʥ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʠ ʤʦʨʘʣʴ-

ʥʦʤʫ ʠʟʥʦʩʫ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʦ-

ʮʝʩʩʳ ʩʪʘʨʝʥʠʷ, ʩʪʝʧʝʥʴ ʤʦʨʘʣʴʥʦʛʦ ʫʩʪʘʨʝʚʘʥʠʷ 

ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʮʝʥʥʦʩʪʝʡ ʧʦʣʫʯʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ.  

ɼʠʥʘʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ, ʧʦ-

ʣʫʯʝʥʥʳʭ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ [3].  

ʅʘʢʦʧʣʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ ʧʦ-

ʩʪʦʷʥʥʦʛʦ ʩʘʤʦʨʘʟʚʠʪʠʷ, ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘ-

ʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʦʧʳʪʘ. ʂʦʛʜʘ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ ʥʝʧʨʝ-

ʨʳʚʥʦ, ʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʝ 
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ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʨʫʜʦʚʦʡ ʧʦʪʝʥʮʠʘʣ. ʇʨʠ ʵʪʦʤ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʪʦʷʥʥʳʡ ʧʨʦʮʝʩʩ ʩʘʤʦ-

ʨʘʟʚʠʪʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʥʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʢʦ-

ʪʦʨʳʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʶʪʩʷ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʋʚʝʣʠʯʠʚʘʶʱʠʝʩʷ ʩʧʦʩʦʙʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʜʦʭʦʜʦʚ 

ʧʨʝʜʧʨʠʷʪʠʷ.  

ʇʨʠ ʠʥʚʝʩʪʠʨʦʚʘʥʠʠ ʚ ʪʨʫʜʦʚʦʡ ʧʦʪʝʥʮʠʘʣ 

ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʜʦʣʛʦʩʨʦʯʥʳʡ ʵʬʬʝʢʪ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʩʨʦʢ ʦʢʫ-

ʧʘʝʤʦʩʪʠ ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠ-

ʬʠʢʘʮʠʠ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ-

ʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʢʨʘʪʢʦʩʨʦʯʥʳʡ 

ʧʝʨʠʦʜ; ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʙʦʣʴʰʘʷ ʥʝʦʧʨʝʜʝʣʝʥ-

ʥʦʩʪʴ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʢʘʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘ-

ʪʨʘʪ ʥʘ ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʀʤʝʝʪ ʤʝʩʪʦ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʚʣʦʞʝʥʠʡ ʚ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʥʳʡ 

ʚʦʧʨʦʩ ʚ ʦʮʝʥʢʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘ-

ʪʨʘʪ ʚ ʨʘʟʚʠʪʠʝ ʢʘʜʨʦʚ ʜʝʡʩʪʚʫʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʨʠʥʢʘ ʪʨʫʜʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ 

ʧʦʜʭʦʜʳ ʚ ʦʮʝʥʢʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʣʦʞʝʥʠʡ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ɸʇʂ. ʆʜʥʘʢʦ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʵʪʠʭ ʦʮʝʥʦʢ ʥʝ ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʉ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ʇʨʠ ʵʪʦʤ ʚ ʦʮʝʥʦʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ ʚʩʝʛʜʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʸʤʘʭ ʠʥʚʝʩʪʠ-

ʮʠʡ ʠ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʛʥʦʟ ʚʦʟʤʦʞʥʦʛʦ ʧʦʣʦ-

ʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʤʳ 

ʩʯʠʪʘʝʤ, ʯʪʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʪʨʫʜʦʚʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʬʠ-

ʥʘʥʩʦʚʳʝ ʚʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʩʦ-

ʩʪʘʚʣʷʶʱʫʶ ʠ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʤʦ-

ʥʠʪʦʨʠʥʛ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʦʞʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʪʨʫʜʦʚʦʡ ʧʦʪʝʥʮʠʘʣ ʧʨʝʜʧʨʠʷʪʠʷ ɸʇʂ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʩʯʝʪ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ - ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʢʦʥʚʝʨʛʝʥʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʧʪʠ-

ʤʘʣɹʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ 

ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʦʙʷʟʘʥʥʦʩʪʝʡ. ʀʩʧʦʣʴʟʫʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ, ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʷʭ, ʢʘ-

ʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠ-

ʘʣʘ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ 

ʫʯʝʪʦʤ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ ʥʝ ʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩʫʤʤʫ ʧʣʘʥʠʨʫʝʤʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʘʟ-

ʚʠʪʠʝ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ ɸʇʂ. 
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ʛʜʝ I - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʚʝʨʛʝʥʮʠʠ; 

ɆVp = 1, 

(Vp - "ʚʝʩ" ʧʦʢʘʟʘʪʝʣʝʡ); 

n

PY  - ʥʦʨʤʘʪʠʚʥʳʡ (ʵʪʘʣʦʥʥʳʡ) ʩʦʩʪʦʷʥʠʝ 

ʧʨʦʮʝʩʩʘ ʧʦ ʧʦʢʘʟʘʪʝʣʶ "ʨ"; 

f

PY
 - ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʮʝʩʩʘ ʧʦ ʧʦ-

ʢʘʟʘʪʝʣʶ "ʨ"; 

 

f

P

n

P YY -
 - ʦʪʢʣʦʥʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʦʪ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʨʝʚʳʰʝʥʠʝ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʜ ʥʦʨʤʘʪʠʚʥʳʤ ʥʝ ʫʯʠ-

ʪʳʚʘʝʪʩʷ, ʨʘʟʥʠʮʘ ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ ʥʫʣʶ ʜʣʷ ʧʨʝ-

ʜʫʧʨʝʞʜʝʥʠʷ ʢʦʤʧʝʥʩʘʮʠʠ ʜʝʬʠʮʠʪʦʚ ʪʨʫʜʦʚʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʦ ʦʜʥʦʤʫ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʯʨʝʟʤʝʨʥʳʤ 

ʧʨʝʚʳʰʝʥʠʝʤ ʟʘ ʜʨʫʛʠʤʠ. 

ɿʥʘʯʝʥʠʝ ʯʝʪʳʨʝʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʠʥʜʠʢʘʪʠʚ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʰʢʘʣʝ, ʢʦʪʦʨʘʷ 

ʤʝʥʷʝʪʩʷ ʦʪ ʥʫʣʷ (ʥʘʠʭʫʜʰʝʝ ʟʥʘʯʝʥʠʝ) ʜʦ 100% 

(ʥʘʠʣʫʯʰʝʝ ʟʥʘʯʝʥʠʝ). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʩʫʤʤʳ ʜʝʥʝʞʥʳʭ ʚʣʦʞʝʥʠʡ ʠ 

ʧʨʠʙʳʣʠ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʧʨʦʚʦ-

ʜʠʪʩʷ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʥʘʯʘʣʴʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ 

ʠʥʚʝʩʪʠʮʠʷʤʠ. ʇʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʪʠ-

ʤʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʝʥʝʞ-

ʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʝ ʦʙʭʦʜʠʤʦ ʧʣʘʥʠʨʦʚʘʪʴ ʚʝʣʠ-

ʯʠʥʫ ʬʠʥʘʥʩʦʚʳʭ ʠʥʚʝʩʪʠʮʠʡ. 

ʆʧʪʠʤʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦʚʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ ʢʘʢ ʬʘʢʪʦʨʘ ʧʦʚʳʰʝʥʠʷ ʢʦʥ-

ʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ ʥʝ ʦʙʭʦ-

ʜʠʤʦ ʦʮʝʥʠʚʘʪʴ ʢʘʢ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʦʞʝʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ [4].  

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʬʦʨʤʠ-

ʨʫʶʪʩʷ ʠʟ ʦʙʱʝʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ (ʩʠʩʪʝʤʥʳʡ ʘʥʘ-

ʣʠʟ, ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ); ʘʥʘʣʠʪʠʢʦ-ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦ-

ʜʦʚ (ʣʠʥʝʡʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʪʝʦʨʠʷ ʚʝʨʦʷʪ-

ʥʦʩʪʝʡ, ʩʝʪʝʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʵʢʦʥʦʤʠʢʦ-ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʬʠ-

ʥʘʥʩʦʚʳʡ ʘʫʜʠʪ); ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ - ʩʦʮʠʦʣʦ-

ʛʠʠ, ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ, ʧʩʠʭʦʣʦʛʠʠ. 

ʕʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ 

ʨʘʟʨʘʙʦʪʢʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʨʝʰʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʪʨʫʜʦʚʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʦʝʜʠʥʝʥʠʠ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʝʡ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ, ʧʨʠʥʷʪʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʨʝʰʝʥʠʡ ʩʦʙʩʪʚʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ, ʢʦ-

ʪʦʨʳʝ ʚʳʪʝʢʘʶʪ ʠʟ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝ-

ʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ɸʇʂ ʋʢʨʘʠʥʳ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ, ʫʛʣʫʙʣʝʥʠʝ ʠ ʢʦʥʢʨʝʪʠ-

ʟʘʮʠʷ ʚʦʧʨʦʩʦʚ ʤʝʪʦʜʦʣʦʛʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 
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ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠ-

ʘʣʘ ʘʢʪʫʘʣʴʥʳ ʚ ʩʚʝʪʝ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝ-

ʩʫʨʩʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. 
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ɸʅʆʊɸʎɯʗ 

ʋ ʩʪʘʪʪʽ ʟʨʦʙʣʝʥʠʡ ʘʥʘʣʽʟ ʩʫʪʥʦʩʪʽ ʧʦʥʷʪʪʷ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʡʦʛʦ ʨʦʣʴ ʜʝʨʞʘʚʥʦʤʫ 

ʫʧʨʘʚʣʽʥʥʽ. ʚʠʩʚʽʪʣʝʥʽ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʚʠʜʽʚ ʪʘ ʬʦʨʤ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʡʦʛʦ ʩʫʪʥʽʩʥʽ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʨʦʟʚʠʪʦʢ ʚ ʋʢʨʘʾʥʽ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʽ ʦʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʚʧʣʠʚʫ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽ-

ʪʥʠʮʪʚʘ ʥʘ ʨʦʟʚʠʪʦʢ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʤʽʞ ʋʢʨʘʾʥʦʶ ʪʘ ɭʉ. 

ABSTRACT 

The article analyzes the essence of the concept of cross-border cooperation, its role in public administration. 

the basic concepts of types and forms of cross-border cooperation, its essential characteristics and development in 

Ukraine are highlighted, and the main trends of the impact of cross-border cooperation on the development of 

integration processes between Ukraine and the EU are revealed. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʝʛʽʦʥ, ʨʝʞʠʤ ʜʝʨʞʘʚʥʠʭ ʢʦʨʜʦʥʽʚ, ʪʨʘʥʩʢʦʨʜʦʥʥʠʡ ʨʝʛʽʦʥ, ʻʚʨʦʨʝʛʽʦʥ, ʩʫʙôʻʢʪʠ 

ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʧʨʠʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ, ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʤʽʞʪʝ-

ʨʠʪʦʨʽʘʣʴʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ. 

Keywords: region, regime of state borders, cross-border region, Euroregion, subjects of cross-border coop-

eration, cross-border cooperation, cross-border cooperation. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʊʨʘʥʩʢʦʨʜʦʥʥʝ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ  ̒ʯʠʥʥʠʢʦʤ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʜʦʜʘʪʢʦ-

ʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʨʦʟʫʤʽʥʥʷ ʤʽʞ 

ʥʘʨʦʜʘʤʠ, ʨʦʟʚʠʪʢʫ ʜʦʙʨʦʩʫʩʽʜʩʴʢʠʭ ʚʽʜʥʦʩʠʥ ʤʽʞ 

ʜʝʨʞʘʚʘʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʜʘʻ ʟʤʦʛʫ ʚʠʨʽʰʠʪʠ 

ʥʝʜʦʣʽʢʠ ʝʢʦʥʦʤʽʯʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, 

ʨʦʟʚô̫ ʟʘʪʠ ʧʨʦʙʣʝʤʠ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ  ̔ʢʦʤʧʣʝʢʩʥʦ-

ʧʨʦʧʦʨʮʽʡʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʜʝʧʨʝʩʠʚʥʠʭ ʨʝʛʽʦʥʽʚ. ɺ 

ʨʘʤʢʘʭ ʨʝʛʽʦʥʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʥʘʯʥʘ ʫʚʘʛʘ ʽ ʬʽʥʘʥʩʦʚʘ ʧʽʜʪʨʠʤʢʘ 

ʪʨʘʥʩʢʦʨʜʦʥʥʦʤʫ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʫ. ʊʦʜʽ ʷʢ ʘʥʘʣʽʟ 

ʧʨʦʮʝʩʽʚ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ ʢʦʥʩʪʘ-

ʪʫʻ ʥʘʷʚʥʽʩʪʴ ʥʝʛʘʪʠʚʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʟʦʢʨʝʤʘ ʽʩʥʫʻ 

ʨʷʜ ʧʨʦʙʣʝʤ, ʷʢʽ ʩʪʦʷʪʴ ʥʘ ʰʣʷʭʫ ʨʦʟʚʠʪʢʫ 

ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ: ʟʘʢʦʥʦʜʘʚʯʘ 

ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ, ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʧʦʚʥʦʚʘʞʝʥʴ ʦʨ-

ʛʘʥʽʚ ʨʝʛʽʦʥʘʣʴʥʦʾ ʚʣʘʜʠ ʪʘ ʥʝʨʦʟʚʠʥʝʥʽʩʪʴ ʽʥʩʪʠʪʫ-

ʮʽʡ ʮʴʦʛʦ ʚʠʜʫ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢ-

ʪʠʚʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤ 

ʧʨʠʢʦʨʜʦʥʥʠʭ ʨʝʛʽʦʥʽʚ ʜʝʨʞʘʚ-ʩʫʩʽʜʽʚ. ʊʦʤʫ ʚʠʚ-

ʯʝʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʡ ʧʝʨʝʚʘʛ ʚʽʜ ʮʴʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʘ ʪʘʢʦʞ ʧʨʦʙʣʝʤ ʪʘ ʧʝʨʝʰʢʦʜ ʥʘ 

ʡʦʛʦ ʰʣʷʭʫ ʻ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʤ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ 

ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʚ̔ʨʦʙʪ̔ʥʠʮʪʚʘ ʥʘ ʨʦʟʚʠʪʦʢ ʥ̔ʪʝ-

ʛʨʘʮʡ̔ʥʠʭ ʧʨʦʮʝʩʚ̔ ʤ̔ʞ ʋʢʨʘʾʥʦʶ ʪʘ ɭʉ. 

ʊʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ (ʊʂʉ) ʷʢ 

ʩʢʣʘʜʦʚʘ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʧʦʣʽʪʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʢʦʞʥʦʾ ʢʨʘʾʥʠ, ʦʩʢʽʣʴʢʠ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʰʢʘʥʮʷʤ ʧʨʠʢʦʨʜʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ 
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ʷʢʽʩʥʠʭ ʧʦʩʣʫʛ ʥʘ ʦʩʥʦʚʽ ʟʥʷʪʪʷ ʦʙʤʝʞʫʶʯʦʾ ʬʫʥʢ-

ʮʽʾ ʢʦʨʜʦʥʫ, ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʙʽʟʥʝʩʫ, 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʦʙôʻʜʥʘʥʴ, ʬʦʨʤʫ-

ʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ ʨʠʥʢʽʚ 

ʪʦʚʘʨʽʚ. 

ɺʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʦʤ ʫ ʮʠʭ ʚʽʜʥʦʩʠʥʘʭ ʩʪʘʻ 

ʪʘʢʦʞ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʢʫʣʴʪʫʨʥʠʭ ʟʚôʷʟʢʽʚ 

ʤʽʞ ʤʝʰʢʘʥʮʷʤʠ ʧʨʠʢʦʨʜʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʩʫʩʽʜʥʽʭ 

ʜʝʨʞʘʚ; ʘʢʪʠʚʽʟʘʮʽʷ ʣʶʜʩʴʢʠʭ ʢʦʥʪʘʢʪʽʚ ʯʝʨʝʟ ʩʧʨʦ-

ʱʝʥʥʷ ʧʝʨʝʪʠʥʫ ʢʦʨʜʦʥʫ; ʚʠʨʽʰʝʥʥʷ ʪʨʘʥʩʢʦʨʜʦʥ-

ʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʪʨʘʥʩʢʦʨ-

ʜʦʥʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ. 

ʌʦʨʤʫʚʘʥʥʷ ʩʧʽʣʴʥʦʛʦ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʧʨʦʩ-

ʪʦʨʫ ʩʧʨʠʷʻ ʚʠʨʽʚʥʶʚʘʥʥʶ ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʦ ʨʽʟʥʽ 

ʙʦʢʠ ʢʦʨʜʦʥʫ, ʩʦʮʽʘʣʴʥʽʡ, ʜʝʤʦʛʨʘʬʽʯʥʽʡ ʢʦʥʚʝʨʛʝ-

ʥʮʽʾ, ʚʩʪʘʥʦʚʣʝʥʥʶ ʜʦʩʪʫʧʥʠʭ ʮʽʥ ʥʘ ʪʦʚʘʨʠ ʪʘ ʧʦʩ-

ʣʫʛʠ, ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʠʭ ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʪʝʭʥʦʣʦ-

ʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ʅʘ ʨʽʚʥʽ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʨʦ-

ʟʚʠʪʦʢ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟʘʙʝʟʧʝ-

ʯʫʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʙʽʣʴʰ ʪʽʩʥʠʭ ʚʟʘʻʤʦʚʠʛʽʜ-

ʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ, ʧʦʣʽʪʠʯʥʠʭ ʽ ʢʫʣʴʪʫʨʥʠʭ ʢʦʥʪʘʢ-

ʪʽʚ ʤʽʞ ʛʝʦʛʨʘʬʽʯʥʦ ʙʣʠʟʴʢʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ, ʷʢʽ 

ʽʩʪʦʨʠʯʥʦ ʤʘʶʪʴ ʪʽʩʥʽ ʟʚôʷʟʢʠ ʪʘ ʩʧʽʣʴʥʽ ʥʘʜʙʘʥʥʷ, 

ʘʜʞʝ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʦʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʘʾʥ, ʜʦ 

ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʥʘʩʝʣʝʥʥʷ ʧʨʠʢʦʨʜʦʥʥʠʭ ʨʝʛʽʦʥʽʚ, 

ʛʨʦʤʘʜʷʥʠ ʩʪʠʢʘʶʪʴʩʷ ʟ ʽʜʝʥʪʠʯʥʠʤʠ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʤʠ, ʩʦʮʽʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʠʤʠ, ʧʦʣʽʪʠʯ-

ʥʠʤʠ ʽ ʟʘʢʦʥʦʜʘʚʯʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʽ ʪʨʘʥʩʢʦʨʜʦʥʥʝ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʧʝʚʥʦʶ ʤʽʨʦʶ ʜʦʟʚʦʣʷʻ ʧʦʤ'ʷʢ-

ʰʠʪʠ ʩʫʧʝʨʝʯʥʦʩʪʽ, ʩʪʚʦʨʶʚʘʪʠ ʚ ʧʨʠʢʦʨʜʦʥʥʠʭ ʟʦ-

ʥʘʭ ʪʘʢʽ ʟʚôʷʟʢʠ ʡ ʪʘʢʽ ʜʦʛʦʚʽʨʥʽ ʚʽʜʥʦʩʠʥʠ, ʷʢʽ ʙ 

ʩʧʨʠʷʣʠ ʨʦʟʚôʷʟʘʥʥʶ ʩʧʽʣʴʥʠʭ ʧʨʦʙʣʝʤ. ɿʦʢʨʝʤʘ, 

ʧʨʦʛʨʘʤʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʨʦʟʚʠ-

ʚʘʶʪʴ ʤʘʣʠʡ ʪʘ ʩʝʨʝʜʥʽʡ ʙʽʟʥʝʩ, ʪʫʨʠʟʤ, ʪʦʨʛʽʚʣʶ, 

ʪʨʘʥʩʧʦʨʪ, ʧʨʠʩʢʦʨʶʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʄʽʞʥʘʨʦʜʥʽ ʪʨʘʥʩʢʦʨʜʦʥʥʽ ʧʨʦʝʢʪʠ ʻ 

ʪʠʤʠ çʪʦʯʢʘʤʠ ʨʦʩʪʫè, ʷʢʽ ʧʦʤʽʪʥʦ ʚʧʣʠʚʘʶʪʴ ʽ ʥʘ 

ʝʢʦʥʦʤʽʢʫ, ʽ ʥʘ ʨʽʚʝʥʴ ʢʫʣʴʪʫʨʠ ʜʝʨʞʘʚʠ ʚ ʮʽʣʦʤʫ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚʘʞʣʠʚʽʩʪʴ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ 

ʧʨʦʮʝʩʽʚ ʟʫʤʦʚʠʣʘ ʧʦʷʚʫ ʦʢʨʝʤʦʾ ʥʘʫʢʠ ʧʨʦ ʢʦʨ-

ʜʦʥʠ ï ʣʽʤʦʣʦʛʽʾ (ʚʽʜ ʣʘʪ. limes ï ʢʦʨʜʦʥ), ʪʦʤʫ, ʥʘ 

ʜʫʤʢʫ ʉ.ʋʩʪʠʯʘ, ʘʥʘʣʽʟʫʶʯʠ ʧʠʪʘʥʥʷ ʪʨʘʥʩʢʦʨʜʦʥ-

ʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʜʦʮʽʣʴʥʦ ʦʧʝʨʫʚʘʪʠ ʧʦʥʷʪ-

ʪʷʤ ʪʨʘʥʩʢʦʨʜʦʥʥʦʾ ʩʠʩʪʝʤʠ (ʊʉ) ʩʫʩʧʽʣʴʩʪʚʘ. ɻʦ-

ʨʠʟʦʥʪʘʣʴʥʠʡ ʟʨʽʟ ʪʨʘʥʩʢʦʨʜʦʥʥʦʾ ʩʠʩʪʝʤʠ ʩʪʘʥʦ-

ʚʠʪʴ ʦʩʥʦʚʥʠʡ ʢʦʤʧʦʥʝʥʪʥʠʡ ʨʷʜ, ʜʦ ʷʢʦʛʦ 

ʥʘʣʝʞʘʪʴ ʪʨʘʥʩʢʦʨʜʦʥʥʽ ʧʦʪʨʝʙʠ ʪʘ ʽʥʪʝʨʝʩʠ, 

ʩʫʙôʻʢʪʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʘʤʘ ʮʷ ʜʽʷʣʴ-

ʥʽʩʪʴ, ʦʙôʻʢʪʠ, ʥʘ ʷʢʽ ʚʦʥʘ ʩʧʨʷʤʦʚʘʥʘ, ʟʘʩʦʙʠ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʦʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʪʨʘʥʩ-

ʢʦʨʜʦʥʥʽ ʚʽʜʥʦʩʠʥʠ. ɺʝʨʪʠʢʘʣʴʥʠʡ ʟʨʽʟ ʪʨʘʥʩʢʦʨ-

ʜʦʥʥʦʾ ʩʠʩʪʝʤʠ ʫʪʚʦʨʶʶʪʴ ʾʾ ʦʩʥʦʚʥʽ ʧʽʜʩʠʩʪʝʤʠ: 

ʪʝʭʥʽʢʦ-ʚʠʨʦʙʥʠʯʘ, ʝʢʦʥʦʤʽʯʥʘ, ʧʦʣʽʪʠʯʥʘ ʪʘ ʜʫʭʦ-

ʚʥʦ-ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʩʦʮʽʘʣʴʥʦʛʦ ʦʙ-

ʩʷʛʫ ʪʨʘʥʩʢʦʨʜʦʥʥʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʥʘ 

ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʨʽʚʥʷʭ: ʤʘʢʨʦ- (ʟʘʛʘʣʴʥʦʜʝʨʞʘʚ-

ʥʦʤʫ), ʤʝʟʦ- (ʨʝʛʽʦʥʘʣʴʥʦʤʫ) ʪʘ ʤʽʢʨʦ- (ʤʽʩʮʝʚʦʤʫ) 

[1]. 

ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʛʣʷʜʫ ʦʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝ-

ʤʘʪʠʢʠ ʚʚʘʞʘʻʤʦ ʜʦʮʽʣʴʥʠʤ ʥʘʚʝʩʪʠ ʚʽʜʧʦʚʽʜʥʫ 

ʪʝʨʤʽʥʦʣʦʛʽʶ ʱʦʜʦ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪ-

ʥʠʮʪʚʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʜʦʩʣʽʜʞʝʥʥʽ, 

ʦʩʢʽʣʴʢʠ ʧʦʥʷʪʽʡʥʠʡ ʘʧʘʨʘʪ ʊʂʉ ʧʨʦʜʦʚʞʫʻ ʬʦ-

ʨʤʫʚʘʪʠʩʷ ʪʘ ʫʪʦʯʥʶʚʘʪʠʩʷ. ɺʠʜʽʣʠʤʦ ʪʘʢʽ ʧʦ-

ʥʷʪʪʷ ʷʢ: ʨʝʛʽʦʥ, ʨʝʞʠʤ ʜʝʨʞʘʚʥʠʭ ʢʦʨʜʦʥʽʚ, ʪʨʘ-

ʥʩʢʦʨʜʦʥʥʠʡ ʨʝʛʽʦʥ, ʧʨʠʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮ-

ʪʚʦ, ʻʚʨʦʨʝʛʽʦʥ, ʩʫʙôʻʢʪʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ. 

ʈʝʛʽʦʥ ï ʦʜʥʘ ʯʠ ʢʽʣʴʢʘ ʤʝʞʫʶʯʠʭ ʘʜʤʽʥʽʩʪ-

ʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʜʝʨʞʘʚʠ, ʜʝ 

ʯʠʥʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʚʥʠʡ ʤʝ-

ʭʘʥʽʟʤ ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ [2].  

ʈʝʞʠʤ ʜʝʨʞʘʚʥʠʭ ʢʦʨʜʦʥʽʚ ï ʩʠʩʪʝʤʘ ʧʨʘ-

ʚʠʣ ʽ ʤʝʭʘʥʽʟʤʽʚ ʦʭʦʨʦʥʠ ʢʦʨʜʦʥʫ ʪʘ ʡʦʛʦ ʧʝʨʝ-

ʪʠʥʘʥʴ, ʘ ʪʘʢʦʞ ʜʽʷʣʴʥʦʩʪʽ ʢʦʥʢʨʝʪʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ 

ʩʣʫʞʙ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫʟʜʦʚʞ ʣʽʥʽʾ ʜʝʨʞʘʚʥʦʛʦ 

ʢʦʨʜʦʥʫ, ʚ ʧʫʥʢʪʘʭ ʧʨʦʧʫʩʢʫ ʯʝʨʝʟ ʥʝʾ, ʚ ʦʢʨʝʤʠʭ 

ʟʦʥʘʭ ʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʮʽ-

ʦʥʘʣʴʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʽ ʤʽʞʜʝʨʞʘʚʥʠʤʠ ʫʛʦ-

ʜʘʤʠ [3].  

ʊʨʘʥʩʢʦʨʜʦʥʥʠʡ ʨʝʛʽʦʥ (ʚʽʜ ʣʘʪ. Trans (trans-

border) ï ʨʝʛʽʦʥ, ʷʢʠʡ ʚʟʘʻʤʦʜʽʻ ʤʽʞ ʩʫʤʽʞʥʠʤʠ 

ʧʨʠʢʦʨʜʦʥʥʠʤʠ ʨʝʛʽʦʥʘʤʠ, ʬʦʨʤʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʜʝʨʞʘʚʥʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ 

ʢʦʨʜʦʥʫ, ʤʘʻ ʢʦʤʧʣʝʢʩ ʥʘʮʽʦʥʘʣʴʥʠʭ, ʨʝʛʽʦʥʘʣʴ-

ʥʠʭ, ʟʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʚʣʘʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤʠ, ʚʽʜʦʙʨʘʞʘʻ ʾʭ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʫ ʩʚʦʻʨʽʜ-

ʥʽʩʪʴ [4].  

ɭʚʨʦʨʝʛʽʦʥ ï ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʬʦʨʤʘ ʩʧʽʚʨʦʙʽʪʥʠ-

ʮʪʚʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ- ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʻʚ-

ʨʦʧʝʡʩʴʢʠʭ ʜʝʨʞʘʚ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʜʚʦ- ʘʙʦ ʙʘʛʘʪʦʩʪʦʨʦʥʥʽʭ ʫʛʦʜ ʧʨʦ ʪʨʘʥʩʢʦʨʜʦʥʥʝ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ [5].  

ʉʫʙôʻʢʪʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ï 

ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʛʨʦʤʘʜʠ, ʾʭ ʧʨʝʜʩʪʘʚʥʠʮʴʢʽ ʦʨʛʘʥʠ, 

ʤʽʩʮʝʚʽ ʦʨʛʘʥʠ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʛʨʦʤʘʜʘʤʠ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʦʨ-

ʛʘʥʘʤʠ ʚʣʘʜʠ ʽʥʰʠʭ ʜʝʨʞʘʚ ʫ ʤʝʞʘʭ ʩʚʦʻʾ ʢʦʤʧʝʪʝ-

ʥʮʽʾ, ʚʩʪʘʥʦʚʣʝʥʦʾ ʯʠʥʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʪʘ ʫʛʦ-

ʜʘʤʠ ʧʨʦ ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ [6]. 

ʇʨʠʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ï ʧʦʛʦʜʞʝʥʽ 

ʜʽʾ ʤʽʩʮʝʚʦʾ ʚʣʘʜʠ, ʧʦʩʪʽʡʥʠʭ ʞʠʪʝʣʽʚ, ʶʨʠʜʠʯ-

ʥʠʭ ʦʩʽʙ ʽ ʚʠʟʥʘʯʝʥʠʭ ʦʙ'ʻʢʪʽʚ (ʫ ʪ.ʯ. ʧʝʨʝʪʠʥ ʢʦ-

ʨʜʦʥʫ ʟʘ ʩʧʨʦʱʝʥʠʤʠ ʧʨʘʚʠʣʘʤʠ), ʜʦʟʚʦʣʝʥʽ ʫ 

ʚʠʟʥʘʯʝʥʽʡ ʟʦʥʽ (ʥʘʡʯʘʩʪʽʰʝ ʚʽʜ 15 ʜʦ 50 ʢʤ) ʧʦ 

ʦʙʠʜʚʘ ʙʦʢʠ ʤʽʞʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ, ʪʘʢʦʞ ʚʽʜ-

ʧʦʚʽʜʥʦ ʜʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʽ ʤʽʞʜʝ-

ʨʞʘʚʥʠʭ ʫʛʦʜ, (ʥʘʧʨʠʢʣʘʜ, ʧʨʠʢʦʨʜʦʥʥʘ ʪʦʨʛʽ-

ʚʣʷ) [7].  

ʈʦʟʛʣʷʜʘʶʯʠ ʧʦʥʷʪʪʷ çʪʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦ-

ʙʽʪʥʠʮʪʚʦè, ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʡʦʛʦ 

ʪʨʘʢʪʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʚ ɭʚʨʦʧʝʡʩʴʢʽʡ ʢʦʥʚʝʥʮʽʾ 

ʱʦʜʦ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ (1980) ʚʠ-

ʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʨʤʽʥʠ çthe Cross-Border Co-

operation (ʉɺʉ)è, ʱʦ ʦʟʥʘʯʘʻ ʙʫʜʴ-ʷʢʽ ʩʧʽʣʴʥʽ ʜʽʾ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʩʠʣʝʥʥʷ ʡ ʧʦʛʣʠʙʣʝʥʥʷ ʜʦʙʨʦʩʫ-

ʩʽʜʩʴʢʠʭ ʚʽʜʥʦʩʠʥ ʤʽʞ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʛʨʦʤʘʜʘʤʠ 

ʘʙʦ ʚʣʘʜʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʱʦ ʾʭ ʧʨʝʜʩʪʘʚʣʷʶʪʴ, 

ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʶʨʠʩʜʠʢʮʽʻʶ ʜʚʦʭ ʘʙʦ ʜʝʢʽʣʴ-

ʢʦʭ ʜʦʛʦʚʽʨʥʠʭ ʩʪʦʨʽʥ ʽ ʥʘ ʫʢʣʘʜʝʥʥʷ ʟ ʮʽʻʶ ʤʝʪʦʶ 

ʥʝʦʙʭʽʜʥʠʭ ʜʦʛʦʚʦʨʽʚ ʘʙʦ ʜʦʩʷʛʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʜʦʤʦʚʣʝʥʦʩʪʝʡ [8]. 

ɯʥʰʽ ʚʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʘʫ-

ʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʥʘʩʪʫʧʥʽ: 
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-ʤʽʞʨʝʛʽʦʥʘʣʴʥʝ (ʪʨʘʥʩʢʦʨʜʦʥʥʝ) ʩʧʽʚʨʦʙʽʪʥʠ-

ʮʪʚʦ (interregional/ transborder cooperation) ʷʢ ʩʧʽʚ-

ʨʦʙʽʪʥʠʮʪʚʦ ʤʽʞ ʤʽʩʮʝʚʠʤʠ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʽ ʥʘʮʽʦ-

ʥʘʣʴʥʠʤʠ ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʟʦʢʨʝʤʘ ʜʝʷʢʽ ʟ ʥʠʭ 

ʤʦʞʫʪʴ ʙʫʪʠ ʥʝ ʟʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʪʝʨʠʪʦʨʽʘʣʴʥʦ 

[9]; 

-ʪʨʘʥʩʥʘʮʽʦʥʘʣʴʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ 

(transnational ʩʦʦʨʝration) ʷʢ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʤʽʞ 

ʢʨʘʾʥʘʤʠ (ʽʥʦʜʽ ʧʨʠ ʮʴʦʤʫ ʜʦʧʫʩʢʘʻʪʴʩʷ ʫʯʘʩʪʴ ʨʝ-

ʛʽʦʥʽʚ) ʟ ʧʝʚʥʦʛʦ ʧʠʪʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʨʝʛʽʦʥʘʣʴ-

ʥʦʛʦ ʨʦʟʚʠʪʢʫ) ʩʪʦʩʦʚʥʦ ʚʝʣʠʢʠʭ ʚʟʘʻʤʦʟʚôʷʟʘʥʠʭ 

ʪʝʨʠʪʦʨʽʡ [10.]. 

1. ʈʘʜʘ ɭʚʨʦʧʠ ʫ ʩʚʦʾʭ ʜʦʢʫʤʝʥʪʘʭ ʨʦʟʛʣʷʜʘʻ 
ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʷʢ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ, ʷʢʝ ʥʝ ʻ: ʟʦʚʥʽʰʥʴʦʶ ʧʦʣʽʪʠʢʦʶ 

ʢʦʥʢʨʝʪʥʦʾ ʜʝʨʞʘʚʠ, ʘ ʪʦʨʢʘʻʪʴʩʷ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʽ ʨʝʛʽʦʥʘʣʴʥʦʤʫ 

ʨʽʚʥʷʭ; ʥʝ ʻ ʩʧʦʩʦʙʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 

ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʥʘʜʽʣʷʶʪʴʩʷ 

ʢʦʤʧʝʪʝʥʮʽʷʤʠ, ʷʢʽ ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ ʤʘʪʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʾʭ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ; ʥʝ ʻ ʩʧʦʩʦʙʦʤ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʬʦʨʤʠ ʣʦʢʘʣʴʥʠʭ ʘʙʦ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ [11]. 

2. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʫ çʇʨʦʪʦʢʦʣʽ ˉ 2 ʜʦ ɭʚʨʦ-
ʧʝʡʩʴʢʦʾ ʨʘʤʢʦʚʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʪʨʘʥʩʢʦʨʜʦʥʥʝ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʤʽʞ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʛʨʦʤʘʜʘʤʠ 

ʘʙʦ ʚʣʘʜʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʱʦ ʾʭ ʧʨʝʜʩʪʘʚʣʷʶʪʴ, 

ʷʢʠʡ ʩʪʦʩʫʻʪʴʩʷ ʤʽʞʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮ-

ʪʚʘè ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʜʚʘ ʪʠʧʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ: ʧʨʠʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ 

(ʇʉ), ʱʦ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʩʧʽʚʧʨʘʮʶ ʩʫʙôʻʢʪʽʚ ʩʫ-

ʤʽʞʥʠʭ ʪʝʨʠʪʦʨʽʡ ʜʝʨʞʘʚ, ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʝ (ʛʦʣʦ-

ʚʥʠʤ ʯʠʥʦʤ, ʨʝʛʽʦʥʘʣʴʥʝ) ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ, ʷʢʝ ʦʭʦ-

ʧʣʶʻ ʚʟʘʻʤʦʜʽʶ ʩʫʙôʻʢʪʽʚ ʥʝʩʫʤʽʞʥʠʭ ʪʝʨʠʪʦʨʽʡ 

[12].  

3. ʅʘ ɯʍ-ʤʫ ʟʘʩʽʜʘʥʥʽ ʂʦʥʛʨʝʩʫ ʤʽʩʮʝʚʠʭ ʽ ʨʝ-

ʛʽʦʥʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʚ ɭʚʨʦʧʽ (ʉʪʨʘʩʙʫʨʛ, 4ï6 

ʣʠʧʥʷ 2002 ʨ.) ʫ ʜʦʧʦʚʽʜʽ çʉʧʨʠʷʥʥʷ ʪʨʘʥʩʢʦʨʜʦʥ-

ʥʦʤʫ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʫ: ʚʘʞʣʠʚʠʡ ʯʠʥʥʠʢ ʜʝʤʦʢʨʘ-

ʪʠʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚ ɭʚʨʦʧʽè ɻ. ʄ. ʏʫʜʽ (ʐʚʝʡʮʘ-

ʨʽʷ) ʚʠʟʥʘʯʠʚ, ʱʦ ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ 

ï ʮʝ ʜʚʦ-, ʪʨʠ- ʘʙʦ ʙʘʛʘʪʦʩʪʦʨʦʥʥʷ ʩʧʽʚʧʨʘʮʷ ʤʽʞ 

ʤʽʩʮʝʚʠʤʠ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ (ʛʨʦ-

ʤʘʜʩʴʢʽ ʪʘ ʧʨʠʚʘʪʥʽ ʩʫʙôʻʢʪʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʢʣʶʯʝʥʽ ʚ ʮʝʡ ʢʦʥʪʝʢʩʪ), ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʛʨʘʬʽ-

ʯʥʦ ʩʫʤʽʞʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. ɿʦʢʨʝʤʘ, ʫ ʜʦʧʦʚʽʜʽ ʟʘ-

ʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ ʦʟʥʘʯʝʥʥʷ ʚʩʽʭ ʬʦʨʤ ʩʧʽʚʨʦʙʽʪʥʠʮ-

ʪʚʘ, ʚʟʷʪʠʭ ʨʘʟʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ çʪʨʘʥʩʻʚʨʦ-

ʧʝʡʩʴʢʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦè (trans-European 

cooperation) [13]. 

ɺʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʥʷʪʪʷʭ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʣʠʢʘʥʽ 

ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʩʧʽʚʧʨʘʮʽ ʫ ʥʘʩʪʫʧʥʠʭ ʚʠʧʘʜʢʘʭ: 

ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ (cross-border 

cooperation) ï ʨʦʟʫʤʽʻʪʴʩʷ ʜʚʦ-, ʪʨʠ- ʘʙʦ ʙʘʛʘʪʦʩʪʦ-

ʨʦʥʥʻ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʤʽʞ ʤʽʩʮʝʚʠʤʠ ʪʘ ʨʝʛʽʦʥʘʣʴ-

ʥʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ (ʛʨʦʤʘʜʩʴʢʽ ʡ ʧʨʠʚʘʪʥʽ 

ʩʫʙôʻʢʪʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʫ ʮʝʡ ʢʦʥ-

ʪʝʢʩʪ), ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʛʝʦʛʨʘʬʽʯʥʦ ʩʫʤʽʞʥʠʭ ʪʝ-

ʨʠʪʦʨʽʷʭ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʽ ʪʝʨʠʪʦʨʽʡ, ʚʽʜʦʢʨʝʤʣʝʥʠʭ 

ʤʦʨʝʤ; 

ʤʽʞʪʝʨʠʪʦʨʽʘʣʴʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ (inter-

territorial cooperation) ï ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ ʜʚʦ, ʪʨʠ-, 

ʘʙʦ ʙʘʛʘʪʦʩʪʦʨʦʥʥʻ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʤʽʞ ʤʽʩʮʝʚʠʤʠ 

ʡ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ (ʛʨʦʤʘʜʩʴʢʽ ʽ ʧʨʠ-

ʚʘʪʥʽ ʩʫʙôʻʢʪʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʫ ʮʝʡ 

ʢʦʥʪʝʢʩʪ), ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʽʞ ʥʝʩʫʤʽʞʥʠʤʠ ʪʝʨʠ-

ʪʦʨʽʷʤʠ; 

4. ʪʨʘʥʩʥʘʮʽʦʥʘʣʴʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ 

(transnational co-operation) ï ʩʧʽʚʧʨʘʮʷ ʤʽʞ ʥʘʮʽʦ-

ʥʘʣʴʥʠʤʠ, ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʽ ʤʽʩʮʝʚʠʤʠ ʦʨʛʘʥʘʤʠ 

ʚʣʘʜʠ ʱʦʜʦ ʧʨʦʛʨʘʤ ʪʘ ʧʨʦʝʢʪʽʚ. ʎʷ ʬʦʨʤʘ ʩʧʽʚʨʦ-

ʙʽʪʥʠʮʪʚʘ ʦʭʦʧʣʶʻ ʚʝʣʠʢʽ ʩʫʤʽʞʥʽ ʪʝʨʠʪʦʨʽʾ ʽ ʚʢʣʶ-

ʯʘʻ ʩʫʙôʻʢʪʠ ʱʦʥʘʡʤʝʥʰʝ ʜʚʦʭ ʜʝʨʞʘʚ-ʯʣʝʥʽʚ ɭʚ-

ʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʽ/ʘʙʦ ʢʨʘʾʥʠ, ʷʢʽ ʥʝ ʻ ʯʣʝʥʘʤʠ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ. ʇʨʠʢʣʘʜʦʤ ʮʴʦʛʦ ʻ ʆʨʛʘʥʽ-

ʟʘʮʽʷ ʩʫʙʨʝʛʽʦʥʘʣʴʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʜʝʨʞʘʚ 

ɹʘʣʪʽʡʩʴʢʦʛʦ ʤʦʨʷ (ʆʉʉ ɼɹʄ) ʪʘ ʈʝʛʽʦʥʘʣʴʥʘ ʨʘʜʘ 

ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʱʦ ʜʽʻ 

ʚ ʨʘʤʢʘʭ ʈʘʜʠ ɹʘʨʝʥʮ-ɭʚʨʦ-ɸʨʢʪʠʯʥʦʛʦ ʨʝʛʽʦʥʫ 

(ʈɹɭɸʈʈ) [14.]. 

5. ʋ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʪʨʘʥʩʢʦʨʜʦʥʥʝ 
ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦè ʚʽʜ 24 ʯʝʨʚʥʷ 2004 ʨ. ʪʝʨʤʽʥ ʚʞʠ-

ʚʘʻʪʴʩʷ ʫ ʪʘʢʦʤʫ ʟʥʘʯʝʥʥʽ: çʪʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦ-

ʙʽʪʥʠʮʪʚʦ ï ʩʧʽʣʴʥʽ ʜʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʩʪʘʥʦʚ-

ʣʝʥʥʷ ʧʦʛʣʠʙʣʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ, ʥʘʫ-

ʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, ʢʫʣʴʪʫʨʥʠʭ ʪʘ ʽʥʰʠʭ 

ʚʽʜʥʦʩʠʥ ʤʽʞ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʛʨʦʤʘʜʘʤʠ, ʾʭ 

ʧʨʝʜʩʪʘʚʥʠʮʴʢʠʤʠ ʦʨʛʘʥʘʤʠ, ʤʽʩʮʝʚʠʤʠ ʦʨʛʘʥʘʤʠ 

ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʋʢʨʘʾʥʠ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʛʨʦ-

ʤʘʜʘʤʠ, ʚʽʜʧʦʚʽʜʥʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ ʽʥʰʠʭ ʜʝʨ-

ʞʘʚ ʫ ʤʝʞʘʭ ʢʦʤʧʝʪʝʥʮʽʾ, ʚʠʟʥʘʯʝʥʦʾ ʾʭ ʥʘʮʽʦʥʘʣʴ-

ʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤè [15]. 

ʉʝʨʝʜ ʽʥʰʠʭ ʚʠʟʥʘʯʝʥʴ ʊʂʉ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʪʘʢʦʞ ʥʘʩʪʫʧʥʽ: 

6. ʊʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ï ʩʧʽ-

ʣʴʥʽ ʜʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʡ ʧʦʛʣʠʙ-

ʣʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯ-

ʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, ʢʫʣʴʪʫʨʥʠʭ ʪʘ ʽʥʰʠʭ ʚʽʜʥʦʩʠʥ 

ʤʽʞ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʛʨʦʤʘʜʘʤʠ, ʾʭ ʧʨʝʜʩʪʘʚʥʠ-

ʮʴʢʠʤʠ ʦʨʛʘʥʘʤʠ, ʤʽʩʮʝʚʠʤʠ ʦʨʛʘʥʘʤʠ ʚʠʢʦʥʘʚ-

ʯʦʾ ʚʣʘʜʠ ʋʢʨʘʾʥʠ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʛʨʦʤʘ-

ʜʘʤʠ, ʚʽʜʧʦʚʽʜʥʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ ʽʥʰʠʭ ʜʝʨ-

ʞʘʚ ʫ ʤʝʞʘʭ ʢʦʤʧʝʪʝʥʮʽʾ, ʚʠʟʥʘʯʝʥʦʾ ʾʭ 

ʥʘʮʽʦʥʘʣʴʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ [16]. 

7. ʊʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʦʟʥʘʯʘʻ 

ʩʧʽʚʧʨʘʮʶ ʩʫʤʽʞʥʠʭ ʪʝʨʠʪʦʨʽʡ ʩʫʩʽʜʥʽʭ ʜʝʨʞʘʚ, 

ʪʦʙʪʦ ʚʠʟʥʘʯʘʣʴʥʠʤ ʻ ʥʘʷʚʥʽʩʪʴ ʢʦʨʜʦʥʫ ʤʽʞ ʩʧʽʚ-

ʧʨʘʮʶʶʯʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ. ʄʦʞʥʘ ʚʞʠʚʘʪʠ ʪʝʨʤʽʥ 

çʤʽʞʪʝʨʠʪʦʨʽʘʣʴʥʝ ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮ-

ʪʚʦè, ʢʦʣʠ ʩʧʽʚʧʨʘʮʶʶʪʴ ʤʽʞ ʩʦʙʦʶ ʧʨʠʢʦʨʜʦʥʥʽ 

ʨʘʡʦʥʠ ʯʠ ʤʽʩʪʘ, ʘʣʝ ʥʝ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʨʘʥʩ-

ʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʜʝʨʞʘʚ, ʷʢʽ ʥʝ ʻ ʩʫʩʽʜʘʤʠ 

[17]. 

ʋ ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʚʘʞʘʻʤʦ ʜʦʮʽ-

ʣʴʥʠʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ ʪʨʘʥʩʢʦʨ-

ʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʤʽʞ ʋʢʨʘʾʥʦʶ ʪʘ ʢʨʘʾʥʘʤʠ 

ɭʉ ï ʮʝ ʩʧʽʣʴʥʽ ʜʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ ʧʦ-

ʛʣʠʙʣʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯ-

ʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, ʢʫʣʴʪʫʨʥʠʭ ʪʘ ʽʥʰʠʭ ʚʽʜʥʦʩʠʥ 

ʤʽʞ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʛʨʦʤʘʜʘʤʠ, ʾʭ ʧʨʝʜʩʪʘʚʥʠ-

ʮʴʢʠʤʠ ʦʨʛʘʥʘʤʠ, ʤʽʩʮʝʚʠʤʠ ʦʨʛʘʥʘʤʠ ʚʠʢʦʥʘʚʯʦʾ 

ʚʣʘʜʠ ʋʢʨʘʾʥʠ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʛʨʦʤʘʜʘʤʠ, 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ ʢʨʘʾʥ ɭʉ ʫ ʤʝʞʘʭ 

ʢʦʤʧʝʪʝʥʮʽʾ, ʚʠʟʥʘʯʝʥʦʾ ʾʭ ʥʘʮʽʦʥʘʣʴʥʠʤ ʟʘʢʦʥʦʜʘʚ-

ʩʪʚʦʤ. 
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8. ʄʝʪʘ ʪʘ ʧʨʠʥʮʠʧʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʾ ʩʧʽʚʧʨʘʮʽ, 
ʧʨʦʧʠʩʘʥʽ ʚ ʉʪ. 2 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʪʨʘʥʩʢʦʨ-

ʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦè, ʟʚʦʜʷʪʴʩʷ ʜʦ ʨʦʟʚʠʪʢʫ ʩʦʮʽʘ-

ʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, 

ʢʫʣʴʪʫʨʥʠʭ ʪʘ ʽʥʰʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʾʾ ʩʫʙôʻʢʪʘʤʠ ʡ ʫʯʘ-

ʩʥʠʢʘʤʠ. ʉʫʙôʻʢʪʘʤʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮ-

ʪʚʘ, ʟʘ ɿʘʢʦʥʦʤ, ʻ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʛʨʦʤʘʜʠ, ʾʭ ʧʨʝʜʩʪʘʚ-

ʥʠʮʴʢʽ ʦʨʛʘʥʠ, ʤʽʩʮʝʚʽ ʦʨʛʘʥʠ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʋʢʨʘ-

ʾʥʠ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʛʨʦʤʘʜʘʤʠ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ ʽʥʰʠʭ ʜʝʨʞʘʚ ʫ ʤʝʞʘʭ 

ʩʚʦʻʾ ʢʦʤʧʝʪʝʥʮʽʾ, ʚʩʪʘʥʦʚʣʝʥʦʾ ʯʠʥʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪ-

ʚʦʤ ʪʘ ʫʛʦʜʘʤʠ ʧʨʦ ʪʨʘʥʩʢʦʨʜʦʥʥʫ ʩʧʽʚʧʨʘʮʶ, ʫʯʘʩ-

ʥʠʢʘʤʠ ï ʁ ʨʠʜʠʯʥʽ ʪʘ ʬʽʟʠʯʥʽ ʦʩʦʙʠ, ʛʨʦʤʘʜʩʴʢʽ ʦʨʛʘ-

ʥʽʟʘʮʽʾ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʪʨʘʥʩʢʦʨʜʦʥʥʦʤʫ ʩʧʽʚʨʦ-

ʙʽʪʥʠʮʪʚʽ [11]. 

ʉʫʙôʻʢʪʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʾ ʩʧʽʚʧʨʘʮʽ ʋʢʨʘʾʥʠ ʚ 

ʤʝʞʘʭ ʩʚʦʾʭ ʧʦʚʥʦʚʘʞʝʥʴ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʦ-

ʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ: ʫʢʣʘʜʘʶʪʴ ʫʛʦʜʠ ʧʨʦ ʪʨʘʥʩʢʦʨ-

ʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʚʠʢʦ-

ʥʘʥʥʷ; ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʟʦʙʦʚôʷʟʘʥʴ ʋʢʨʘ-

ʾʥʠ ʟʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʜʦʛʦʚʦʨʘʤʠ ʋʢʨʘʾʥʠ ʧʨʦ 

ʪʨʘʥʩʢʦʨʜʦʥʥʫ ʩʧʽʚʧʨʘʮʶ; ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʦʟʨʦʙ-

ʣʝʥʥʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʩʧʽʣʴʥʠʭ ʧʨʦʝʢʪʽʚ (ʧʨʦʛʨʘʤ); 

ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ ʧʨʦ ʚʩʪʫʧ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʞ-

ʥʘʨʦʜʥʠʭ ʘʩʦʮʽʘʮʽʡ, ʽʥʰʠʭ ʦʙôʻʜʥʘʥʴ; ʚʥʦʩʷʪʴ ʧʨʦ-

ʧʦʟʠʮʽʾ ʱʦʜʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʦʨʷʜʢʫ 

ʧʨʦʧʫʩʢʫ ʯʝʨʝʟ ʜʝʨʞʘʚʥʠʡ ʢʦʨʜʦʥ; ʚʥʦʩʷʪʴ ʫ ʨʘʟʽ 

ʧʦʪʨʝʙʠ ʚ ʫʩʪʘʥʦʚʣʝʥʦʤʫ ʧʦʨʷʜʢʫ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʘʢʪʽʚ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟ ʧʠʪʘʥʴ ʪʨʘ-

ʥʩʢʦʨʜʦʥʥʦʾ ʩʧʽʚʧʨʘʮʽ. ʋ ʩʠʩʪʝʤʽ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʡ ʨʦʟʚʠʚʘʶʪʴʩʷ ʨʽ-

ʟʥʦʤʘʥʽʪʥʽ ʟʚôʷʟʢʠ: ʪʦʨʛʦʚʝʣʴʥʽ, ʛʦʩʧʦʜʘʨʩʴʢʽ, ʢʫ-

ʣʴʪʫʨʥʽ, ʥʘʫʢʦʚʽ, ʪʫʨʠʩʪʠʯʥʽ ʪʦʱʦ.  

ɸʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦ-

ʜʘʚʩʪʚʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʟʘʛʘʣʴʥʠʪʠ ʪʘ ʚʠʜʽʣʠʪʠ 

ʥʘʤʠ ʪʘʢʽ ʧʨʠʥʮʠʧʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠ-

ʮʪʚʘ ʷʢ: 

ʧʦʚʘʛʘ ʜʦ ʜʝʨʞʘʚʥʦʛʦ ʩʫʚʝʨʝʥʽʪʝʪʫ, ʪʝʨʠʪʦʨʽʘ-

ʣʴʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʥʝʧʦʨʫʰʥʦʩʪʽ ʢʦʨʜʦʥʽʚ ʜʝʨʞʘʚ;  

ʯʽʪʢʠʡ ʨʦʟʧʦʜʽʣ ʧʦʚʥʦʚʘʞʝʥʴ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴ-

ʥʦʩʪʽ ʤʽʞ ʩʫʙôʻʢʪʘʤʠ ʊʂʉ, ʫʨʘʭʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʫʢ-

ʣʘʜʝʥʥʷ ʫʛʦʜ ʧʨʦ ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ 

ʧʦʚʥʦʚʘʞʝʥʴ ʩʫʙôʻʢʪʽʚ ʪʘ ʧʨʘʚ ʫʯʘʩʥʠʢʽʚ;  

ʛʘʨʤʦʥʽʟʘʮʽʷ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʠʭ, ʨʝʛʽʦʥʘʣʴ-

ʥʠʭ ʪʘ ʤʽʩʮʝʚʠʭ ʽʥʪʝʨʝʩʽʚ;  

ʫʟʛʦʜʞʝʥʝ ʫʩʫʥʝʥʥʷ ʧʦʣʽʪʠʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, 

ʧʨʘʚʦʚʠʭ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʪʘ ʽʥʰʠʭ ʧʝʨʝʰʢʦʜ ʜʣʷ 

ʚʟʘʻʤʥʦʾ ʩʧʽʚʧʨʘʮʽ; 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʚʩʽʭ ʨʽʚʥʽʚ ʚʣʘʜʠ ʫ ʚʠʨʽʰʝʥʥʽ 

ʧʨʦʙʣʝʤʥʠʭ ʟʘʚʜʘʥʴ; 

ʧʘʨʪʥʝʨʩʪʚʦ, ʢʦʤʧʣʝʢʩʥʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʟʘ-

ʻʤʥʦʾ ʩʧʽʚʧʨʘʮʽ; 

ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʬʽʥʘʥʩʦʚʦʛʦ, ʧʨʘʚʦʚʦʛʦ ʪʘ ʽʥ-

ʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʋ çʄʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʱʦʜʦ ʪʨʘʥʩʢʦʨ-

ʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʤʽʩʮʝʚʠʭ ʽ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʚʣʘʜ ʚ ɭʚʨʦʧʽè, ʚʠʜʘʥʠʭ ʈʘʜʦʶ ɭʚʨʦʧʠ, ʟʘʟʥʘʯʘʻʪʴʩʷ, 

ʱʦ ʦʩʥʦʚʦʧʦʣʦʞʥʠʡ ʧʨʠʥʮʠʧ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚ-

ʨʦʙʽʪʥʠʮʪʚʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʩʪʚʦʨʶʚʘʪʠ ʟʚôʷʟʢʠ 

ʪʘ ʜʦʛʦʚʽʨʥʽ ʤʽʞʨʝʛʽʦʥʘʣʴʥʽ ʪʘ ʤʽʞʜʝʨʞʘʚʥʽ ʚʽʜʥʦ-

ʩʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʦʩʦʙʣʠʚʦ ʧʽʜʢʨʝʩʣʠʪʠ ʪʦʡ 

ʬʘʢʪ, ʱʦ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʙʫʜʴ-ʷʢʦʾ ʬʦʨʤʠ ʪʨʘʥʩʢʦʨʜʦʥ-

ʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟʘʛʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ ʻ ʜʦʪʨʠ-

ʤʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʟʘʢʦʥʦʜʘʚʩʪʚ ʽ ʧʦʚʘʛʘ ʤʽʞʥʘʨʦʜ-

ʥʠʭ ʟʦʙʦʚôʷʟʘʥʴ ʜʝʨʞʘʚ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʪʝʨʠʪʦʨʽʘ-

ʣʴʥʽ ʛʨʦʤʘʜʠ ʘʙʦ ʚʣʘʜʠ, ʱʦ ʻ ʩʫʙôʻʢʪʘʤʠ ʜʦʛʦʚʽʨʥʠʭ 

ʚʽʜʥʦʩʠʥ ʧʨʦ ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ [14; ʩ. 3-

18]. 

ʉʬʝʨʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʤʦ-

ʞʫʪʴ ʦʭʦʧʣʶʚʘʪʠ ʨʦʟʚʠʪʦʢ ʧʨʠʢʦʨʜʦʥʥʦʾ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʠ, ʪʫʨʠʟʤ ʽ ʨʝʢʨʝʘʮʽʶ, ʝʢʦʣʦʛʽʶ ʽ ʦʭʦʨʦʥʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʙʦʨʦʪʴʙʫ ʟʽ ʟʣʦʯʠʥʥʽ-

ʩʪʶ, ʢʫʣʴʪʫʨʥʠʡ ʦʙʤʽʥ ʪʦʱʦ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʧʽʚʨʦ-

ʙʽʪʥʠʮʪʚʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠ-

ʪʢʫ ʪʝʨʠʪʦʨʽʾ, ʨʦʟʛʘʣʫʞʝʥʦʩʪʽ ʾʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩ-

ʪʝʤʠ, ʥʘʷʚʥʦʩʪʽ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʫ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʧʦʜʽʣʽ ʧʨʘʮʽ, ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʩʪʨʫʢ-

ʪʫʨʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʝʛʽʦʥʽʚ-ʧʘʨʪʥʝʨʽʚ, 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʤʠʪʥʠʭ ʽ ʧʦʜʘʪʢʦʚʠʭ ʟʙʦʨʘʭ, ʢʨʝʜʠ-

ʪʥʦ-ʬʽʥʘʥʩʦʚʽʡ ʩʠʩʪʝʤʽ, ʩʦʮʽʘʣʴʥʦʤʫ ʩʪʘʥʦʚʠʱʽ ʪʘ 

ʚʽʜ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ.  

ɺʚʘʞʘʻʤʦ, ʱʦ ʩʴʦʛʦʜʥʽ ʥʘ ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚ-

ʨʦʙʽʪʥʠʮʪʚʦ ʤʽʞ ʋʢʨʘʾʥʦʶ ʪʘ ʢʨʘʾʥʘʤʠ ɭʉ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʶʪʴ ʪʘʢʽ ʬʘʢʪʦʨʠ: ʧʦʰʠʨʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʶ 

ʋʢʨʘʾʥʠ ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʦʣʽʪʠʢʠ ʩʫʩʽʜʩʪʚʘ (ɭʇʉ), 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʣʽʪʠʢʠ ʩʫʩʽʜʩʪʚʘ 

(ɭɯʉʇ), ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʛʨʘʤʠ çʉʭʽʜʥʝ ʧʘʨʪʥʝʨʩʪʚʦè, 

ʋʛʦʜʘ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʤʽʞ ʋʢʨʘʾʥʦʶ ʪʘ ɭʉ, ʫʚʝʜʝʥʥʷ 

ʙʝʟʚʽʟʦʚʦʛʦ ʨʝʞʠʤʫ.  

ɸʚʪʦʨʠ ʤʦʥʦʛʨʘʬʽʾ çʊʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪ-

ʥʠʮʪʚʦ ʋʢʨʘʾʥʠ ʚ ʢʦʥʪʝʢʩʪʽ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾè [2] ʜʦ-

ʚʦʜʷʪʴ, ʱʦ ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠ-

ʮʪʚʘ ʟʫʤʦʚʣʶʻʪʴʩʷ ʜʽʻʶ ʥʠʟʢʠ ʯʠʥʥʠʢʽʚ, ʚʧʣʠʚ 

ʷʢʠʭ ʤʦʞʝ ʘʢʪʠʚʽʟʫʚʘʪʠ ʚʟʘʻʤʦʜʽʶ ʚ ʪʨʘʥʩʢʦʨʜʦʥ-

ʥʦʤʫ ʧʨʦʩʪʦʨʽ ʯʠ ʛʘʣʴʤʫʚʘʪʠ ʾʾ, ʘʙʦ ʚʦʜʥʦʯʘʩ ʤʘʪʠ 

ʷʢ ʧʦʟʠʪʠʚʥʝ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ. ɺʠʷʚʣʝʥʥʷ 

ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʪʘ ʩʚʦʻʯʘʩʥʝ ʥʽʚʝʣʶʚʘʥʥʷ ʾʭ ʥʝʛʘ-

ʪʠʚʥʦʾ ʜʽʾ ʻ ʚʘʞʣʠʚʠʤ ʽ ʥʝʦʙʭʽʜʥʠʤ ʤʦʤʝʥʪʦʤ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʚ ʩʬʝʨʽ ʨʦʟʚʠʪʢʫ 

ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ.  

ɸʚʪʦʨʠ ʤʦʥʦʛʨʘʬʽʾ ʧʨʦʧʦʥʫʶʪʴ ʟʛʨʫʧʫʚʘʪʠ 

ʯʠʥʥʠʢʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: ʟʘ ʤʝʭʘʥʽʟ-

ʤʘʤʠ ʚʧʣʠʚʫ: ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʯʠ ʽʥʬʦʨ-

ʤʘʮʽʡʥʽ; ʟʘ ʩʫʪʥʽʩʪʶ ʤʝʭʘʥʽʟʤʫ: ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ, 

ʬʽʥʘʥʩʦʚʠʡ, ʧʨʘʚʦʚʠʡ, ʬʽʟʠʯʥʠʡ, ʽʥʬʦʨʤʘʮʽʡʥʠʡ; 

ʟʘ ʩʧʦʩʦʙʦʤ ʚʧʣʠʚʫ: ʧʨʷʤʽ ʽ ʥʝʧʨʷʤʽ; ʟʘ ʚʽʜʥʦʰʝʥ-

ʥʷʤ ʚʧʣʠʚʫ: ʟʦʚʥʽʰʥʽ ʽ ʚʥʫʪʨʽʰʥʽ; ʟʘ ʚʠʜʘʤʠ 

ʩʫʙôʻʢʪʽʚ ʚʧʣʠʚʫ: ʚʣʘʜʘ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʬʽʟʠʯʥʽ 

ʦʩʦʙʠ; ʟʘ ʪʝʨʤʽʥʦʤ ʚʧʣʠʚʫ: ʜʦʚʛʦʩʪʨʦʢʦʚʽ, ʢʦʨʦʪʢʦ-

ʩʪʨʦʢʦʚʽ, ʤʠʪʪʻʚʽ, ʧʦʪʦʯʥʽ; ʟʘ ʤʘʩʰʪʘʙʦʤ ʚʧʣʠʚʫ: 

ʩʠʩʪʝʤʥʽ, ʩʝʢʪʦʨʘʣʴʥʽ ʽ ʦʙôʻʢʪʥʽ [2]. 

ʊʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʤʦʞʝ ʨʦʟʛʣʷ-

ʜʘʪʠʩʷ ʫ ʜʚʦʭ ʧʣʦʱʠʥʘʭ ï ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʨʦʟʚʠʪʢʫ 

ʧʨʠʢʦʨʜʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʽ ʷʢ ʯʠʥʥʠʢ ʻʚʨʦʽʥʪʝʛʨʘ-

ʮʽʡʥʠʭ ʧʨʘʛʥʝʥʴ ʢʨʘʾʥʠ, ʱʦ ʚ ʨʘʤʢʘʭ ʜʝʨʞʘʚʥʦʾ ʧʦ-

ʣʽʪʠʢʠ ʤʘʻ ʥʘ ʤʝʪʽ: ʩʧʨʠʷʪʠ ʝʢʦʥʦʤʽʯʥʦʤʫ ʪʘ ʩʦʮʽʘ-

ʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʫ ʩʫʩʽʜʥʽʭ ʨʝʛʽʦʥʘʭ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ 

ʩʧʽʣʴʥʦʛʦ ʢʦʨʜʦʥʫ; ʚʠʨʽʰʫʚʘʪʠ ʩʧʽʣʴʥʽ ʧʨʦʙʣʝʤʠ ʫ 

ʪʘʢʠʭ ʩʬʝʨʘʭ ʷʢ ʜʦʚʢʽʣʣʷ, ʦʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ, ʙʦʨʦ-

ʪʴʙʘ ʟ ʪʝʨʦʨʠʟʤʦʤ ʪʘ ʦʨʛʘʥʽʟʦʚʘʥʦʶ ʟʣʦʯʠʥʥʽʩʪʶ; 

ʧʽʜʚʠʱʫʚʘʪʠ ʙʝʟʧʝʢʫ ʢʦʨʜʦʥʽʚ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ 

ʦʭʦʨʦʥʠ; ʩʧʨʠʷʪʠ ʪʨʘʥʩʢʦʨʜʦʥʥʽʡ çʤʽʞʣʶʜʩʴʢʽʡè 

ʩʧʽʚʧʨʘʮʽ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ [2]. 
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ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʧʦʧʝʨʝʜʥʽʡ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʨʝ-

ʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦ-

ʟʚʠʪʢʫ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʻ ʨʽʟʥʽ 

ʨʽʚʥʽ: ʜʝʨʞʘʚʥʠʡ ï ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʘʮʽʦʥʘʣʴʥʘ ʧʦ-

ʣʽʪʠʢʘ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʛʘʨʤʦʥʽʟʘʮʽʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʨʝʛʽʦ-

ʥʘʣʴʥʠʭ ʮʽʣʝʡ; ʨʝʛʽʦʥʘʣʴʥʠʡ ï ʨʝʘʣʽʟʫʻʪʴʩʷ ʨʝʛʽʦʥʘ-

ʣʴʥʘ ʧʦʣʽʪʠʢʘ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʪʝʨʝʩʽʚ ʜʝʨʞʘʚʠ ʪʘ ʤʽʩʮʝʚʠʭ ʦʨʛʘʥʽʚ 

ʚʣʘʜʠ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʦʨʜʠʥʘʮʽʷ ʜʽʡ ʤʽʞ ʨʝʛʽʦʥʘʤʠ 

ʩʫʩʽʜʥʽʭ ʢʨʘʾʥ, ʩʪʚʦʨʶʶʪʴʩʷ ʻʚʨʦʨʝʛʽʦʥʠ; ʤʽʩʮʝʚʠʡ 

ï ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʘ ʩʧʽʚʧʨʘʮʷ ʤʽʞ ʩʫʙôʻʢʪʘʤʠ 

ʧʨʠʢʦʨʜʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ: ʤʽʩʮʝʚʽ ʦʨʛʘʥʠ ʚʠʢʦʥʘʚ-

ʯʦʾ ʚʣʘʜʠ ʪʘ ʦʨʛʘʥʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʻ ʽʥʽ-

ʮʽʘʪʦʨʘʤʠ ʥʘʣʘʛʦʜʞʝʥʥʷ ʩʪʦʩʫʥʢʽʚ ʚʟʘʻʤʦʚʠʛʽʜ-

ʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʪʘ ʧʦʛʣʠʙʣʝʥʥʷ ʪʨʘʥʩʢʦʨʜʦʥʥʦʾ 

ʩʧʽʚʧʨʘʮʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʨʠʢʦʨʜʦʥʥʠʭ ʪʝʨʠʪʦ-

ʨʽʷʭ: ʙʽʟʥʝʩ ʪʘ ʧʽʜʧʨʠʻʤʮʽ ʨʦʟʚʠʚʘʶʪʴ ʧʨʠʢʦʨʜʦʥʥʫ 

ʪʦʨʛʽʚʣʶ, ʩʪʚʦʨʶʶʪʴ ʩʧʽʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʙʽʟ-

ʥʝʩ-ʩʪʨʫʢʪʫʨʠ; ʨʦʟʚʠʚʘʶʪʴʩʷ ʤʽʞʣʶʜʩʴʢʽ ʢʦʥʪʘʢʪʠ.  

ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʢʦʨʜʦʥ-

ʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʋʢʨʘʾʥʠ ʟ ʢʨʘʾʥʘʤʠ ɭʉ ʩʚʽʜ-

ʯʠʪʴ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʧʝʚʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʪʨʫʜʥʦʱʽʚ ʫ 

ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʮʽʡ ʩʬʝʨʽ, ʟʦʢʨʝʤʘ: 

1) ʧʦʪʨʝʙʫʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʝ ʟʘʢʦ-

ʥʦʜʘʚʩʪʚʦ, ʦʩʢʽʣʴʢʠ ʚʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʠʭ ʥʦʨʤʘʪʠ-

ʚʥʦ-ʧʨʘʚʦʚʠʭ ʪʘ ʽʥʰʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʩʪʘʥʜʘʨʪʽʚ ɭʚʨʦ-

ʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʫʧʦʚʽʣʴʥʶʻ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ʪʨʘ-

ʥʩʢʦʨʜʦʥʥʦʾ ʩʧʽʚʧʨʘʮʽ; 

2) ʥʝʦʙʭʽʜʥʠʤ ʻ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ 

ʤʦʜʝʣʽ ʢʦʦʨʜʠʥʘʮʽʾ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮ-

ʪʚʘ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥ-

ʢʨʝʪʥʠʭ ʧʨʦʝʢʪʽʚ (ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʽʥ.); 

3) ʥʝʦʙʭʽʜʥʦ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʧʨʠʢʦ-

ʨʜʦʥʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʩʪʘʥʜʘ-

ʨʪʠ ɭʉ; 

4) ʧʦʪʨʽʙʥʽ ʟʘʭʦʜʠ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʢʚʘʣʽʬʽʢʦʚʘ-

ʥʠʭ ʢʘʜʨʽʚ, ʟʜʘʪʥʠʭ ʛʝʥʝʨʫʚʘʪʠ ʥʦʚʽ ʽʜʝʾ, ʟʘʣʫʯʘʪʠ 

ʽʥʚʝʩʪʠʮʽʾ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʠʡ ʤʝʥʝʜʞʤʝʥʪ 

ʥʦʚʠʭ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ ʧʨʦʝʢʪʽʚ; 

5) ʥʘʛʘʣʴʥʦʶ ʻ ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ʬʽʥʘʥʩʦʚʦʾ ʧʽʜ-

ʪʨʠʤʢʠ ʩʧʽʣʴʥʠʭ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ ʧʨʦʝʢʪʽʚ, ʷʢʘ ʤʦ-

ʛʣʘ ʙ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʤʽʩʮʝʚʠʭ ʢʦʰʪʽʚ ʽʟ 

ʟʘʣʫʯʝʥʥʷʤ ʥʘ ʫʤʦʚʘʭ ʧʘʨʪʥʝʨʩʪʚʘ ʧʨʠʚʘʪʥʠʭ ʩʪʨʫ-

ʢʪʫʨ; 

6) ʧʦʪʨʽʙʥʦ ʧʦʩʪʽʡʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʝʘʣʴʥʽ ʽʥʪʝ-

ʨʝʩʠ ʤʽʩʮʝʚʠʭ ʛʨʦʤʘʜ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʫ ʧʨʠʢʦʨ-

ʜʦʥʥʠʭ ʨʝʛʽʦʥʘʭ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʧʨʦʝʢʪʽʚ 

ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʽʥʽʮʽʘ-

ʪʠʚʠ ʽ ʢʦʰʪʦʤ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʬʦʥʜʽʚ ʽ ʾʭ 

ʮʽʣʽ ʩʣʘʙʦ ʢʦʨʝʣʶʶʪʴ ʟ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ 

ʪʘ ʧʝʨʰʦʯʝʨʛʦʚʠʤʠ ʧʦʪʨʝʙʘʤʠ ʤʽʩʮʝʚʦʛʦ ʡ ʨʝʛʽʦʥʘ-

ʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ.  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʪʨʘ-

ʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫ-

ʚʘʻ ʧʠʪʘʥʥʷ ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʭ ʯʠ 

ʽʥʰʠʭ ʬʦʨʤ ʊʂʉ, ʟʦʢʨʝʤʘ ʩʫʩʽʜʥʽʭ ʜʝʨʞʘʚ, ʟ ʷʢʠʤʠ 

ʩʧʽʚʧʨʘʮʶʻ ʋʢʨʘʾʥʘ. ɯ.ʉʪʫʜʝʥʥʽʢʦʚ ʚ ʧʨʘʢʪʠʮʽ ʪʨʘ-

ʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʚʠʜʽʣʷʻ ʪʘʢʽ ʬʦʨʤʠ 

ʊʂʉ: ʣʦʢʘʣʴʥʽ ʧʨʠʢʦʨʜʦʥʥʽ ʢʦʥʪʘʢʪʠ; ʚʟʘʻʤʦʜʽʷ ʥʘ 

ʦʩʥʦʚʽ ʜʦʛʦʚʦʨʽʚ ʧʨʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʤʽʞ ʦʢʨʝ-

ʤʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ (ʥʘʧʨʠʢʣʘʜ, ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ), 

ʘʙʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʦʜʠʥʠʮʷʤʠ 

ʜʝʨʞʘʚ, ʘʙʦ ʩʫʢʫʧʥʽʩʪʶ ʪʘʢʠʭ ʦʜʠʥʠʮʴ (ʤʦʞʝ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʨʘʤʢʘʭ ʧʦʙʨʘʪʠʤʩʴʢʠʭ ʫʛʦʜ ʤʽʞ ʤʽʩ-

ʪʘʤʠ, ʜʦʛʦʚʦʨʽʚ ʧʨʦ ʤʽʞʨʝʛʽʦʥʘʣʴʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮ-

ʪʚʦ ʪʦʱʦ); ʪʠʤʯʘʩʦʚʽ ʤʝʨʝʞʽ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʩʪʚʦ-

ʨʶʚʘʥʽ ʟ ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ ʧʨʦʝʢʪʽʚ 

ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ (ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ, ʝʢʦʣʦʛʽ-

ʯʥʠʭ, ʢʫʣʴʪʫʨʥʠʭ ʽ ʪ. ʽʥ.); ʥʦʚʽ ʧʨʦʩʪʦʨʦʚʽ ʬʦʨʤʠ 

ʤʽʞʥʘʨʦʜʥʦʾ ʽʥʪʝʛʨʘʮʽʾ (ʅʇʌʄɯ) ï ʧʨʦʩʪʦʨʦʚʽ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ʩʫʙʥʘʮʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚ 

ʩʝʙʝ ʨʝʛʽʦʥʠ ʜʝʢʽʣʴʢʦʭ ʜʝʨʞʘʚ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʘʢʪʠ-

ʚʥʠʤ ʧʨʠʢʦʨʜʦʥʥʠʤ ʽ ʤʽʞʨʝʛʽʦʥʘʣʴʥʠʤ ʩʧʽʚʨʦʙʽʪ-

ʥʠʮʪʚʦʤ ʽ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʠʤ ʨʽʚʥʝʤ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ. ʇʨʠʢʣʘʜʘʤʠ ʅʇʌʄɯ ʻ ʻʚʨʦ-

ʨʝʛʽʦʥʠ, ʢʦʨʠʜʦʨʠ ʨʦʟʚʠʪʢʫ, ʪʨʘʥʩʢʦʨʜʦʥʥʽ ʢʣʘʩ-

ʪʝʨʠ ʽ ʪ. ʽʥ. [12; ʩ. 195].  

ʋ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦ-

ʙʽʪʥʠʮʪʚʦè ʚʠʦʢʨʝʤʣʝʥʦ ʪʘʢʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ 

ʊʂʉ: 1) ʩʪʚʦʨʝʥʥʷ ʻʚʨʦʨʝʛʽʦʥʫ; 2) ʫʢʣʘʜʝʥʥʷ ʫʛʦʜ 

ʧʨʦ ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʚ ʦʢʨʝʤʠʭ ʩʬʝ-

ʨʘʭ; 3) ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʚʟʘʻʤʦʚʠʛʽʜʥʠʭ 

ʢʦʥʪʘʢʪʽʚ ʤʽʞ ʩʫʙôʻʢʪʘʤʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦ-

ʙʽʪʥʠʮʪʚʘ; 4) ʽʥʰʽ ʬʦʨʤʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦ-

ʙʽʪʥʠʮʪʚʘ [13].  

ɿʘʣʝʞʥʦ ʚʽʜ ʮʽʣʝʡ, ʟʘʚʜʘʥʴ, ʤʘʩʰʪʘʙʫ ʽ ʭʘʨʘʢ-

ʪʝʨʫ ʫ ʨʦʟʚʠʪʢʫ ʊʂʉ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʬʦʨʤʠ: 1) ʦʜ-

ʥʦʨʘʟʦʚʽ ʟʘʭʦʜʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʾ ʩʧʽʚʧʨʘʮʽ, ʩʧʨʷʤʦ-

ʚʘʥʽ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʧʝʚʥʦʾ ʤʝʪʠ (ʢʦʣʠ ʤʝʪʘ ʜʦʩʷʛʘ-

ʻʪʴʩʷ, ʩʧʽʚʧʨʘʮʷ ʧʨʠʧʠʥʷʻʪʴʩʷ); 2) ʜʦʚʛʦʪʨʠʚʘʣʘ 

ʪʨʘʥʩʢʦʨʜʦʥʥʘ ʩʧʽʚʧʨʘʮʷ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦ-

ʨʠʩʪʘʥʥʽ ʚʥʫʪʨʽʰʥʽʭ ʧʝʨʝʚʘʛ ʽ ʤʦʞʣʠʚʦʩʪʝʡ ʘʙʦ ʥʘ-

ʷʚʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠʢʦʨʜʦʥʥʠʭ ʨʝʛʽʦʥʽʚ; 3) ʪʨʘʥʩʢʦ-

ʨʜʦʥʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʨʦʙʣʝʥʽʡ 

ʪʨʘʥʩʢʦʨʜʦʥʥʽʡ ʘʙʦ ʤʽʞʨʝʛʽʦʥʘʣʴʥʽʡ ʩʪʨʘʪʝʛʽʾ (ʢʦʥ-

ʮʝʧʮʽʾ) ʥʘʣʘʛʦʜʞʝʥʥʷ ʜʦʙʨʦʩʫʩʽʜʩʴʢʠʭ ʚʟʘʻʤʦʚʽʜ-

ʥʦʩʠʥ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ; 4) ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʩʘʤʦ-

ʩʪʽʡʥʠʭ ʽ ʥʝʟʘʣʝʞʥʠʭ ʫʯʘʩʥʠʢʽʚ ʊʂʉ, ʱʦ ʚʽʜʙʫʚʘ-

ʻʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʫʧʦʚʥʦʚʘʞʝʥʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ 

ʪʘ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ. 

ʊʨʘʥʩʢʦʨʜʦʥʥʘ ʩʧʽʚʧʨʘʮʷ ʚʠʩʪʫʧʘʻ ʪʘʢʦʞ 

ʩʢʣʘʜʦʚʦʶ ʤʽʞʜʝʨʞʘʚʥʠʭ ʚʽʜʥʦʩʠʥ, ʪʦʤʫ ʜʣʷ ʟʘʛʘ-

ʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʽʟ ʢʨʘʾʥʘʤʠ-ʩʫʩʽ-

ʜʘʤʠ ʚ ʜʝʨʞʘʚʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʊʂʉ ʚʘʞʣʠʚʦ ʚʠʟʥʘ-

ʯʠʪʠ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʪʘ ʙʘʛʘ-

ʪʦʩʪʦʨʦʥʥʴʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʟʦʢʨʝʤʘ: 

ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʦʨʜʠʥʘʮʽʶ ʢʦʥʮʝʧʮʽʡ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʢʦʨʜʦʥʥʠʭ ʨʝʛʽʦʥʽʚ; 

ʧʣʘʥʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʽʥʪʝʛʨʦʚʘʥʠʭ ʚ ʛʦʩʧʦʜʘʨʩʴʢʦʤʫ 

ʽ ʧʨʦʩʪʦʨʦʚʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ ʧʣʘʥʽ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ 

ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟ ʢʨʘʾʥʘʤʠ ɭʉ; ʩʪʚʦʨʶʚʘʪʠ ʚʟʘʻ-

ʤʦʜʦʧʦʚʥʶʶʯʽ ʪʨʘʥʩʧʦʨʪʥʫ, ʧʨʠʢʦʨʜʦʥʥʫ ʪʘ ʽʥʰʽ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; ʩʧʨʠʷʪʠ ʚʟʘʻʤʦʜʽʾ ʤʽʩʮʝʚʠʭ ʦʨʛʘ-

ʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʽ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʪʝʨʠʪʦʨʽʘʣʴ-

ʥʠʭ ʛʨʦʤʘʜ ʧʨʠʢʦʨʜʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʦʱʦ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʝʨʞʘʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ 

ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʤʽʞ ʋʢʨʘʾʥʦʶ ʪʘ 

ʢʨʘʾʥʘʤʠ ɭʉ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʨʽ-

ʰʝʥʴ ʽ ʜʽʡ ʽʥʩʪʠʪʫʮʽʡʥʦʛʦ, ʧʨʘʚʦʚʦʛʦ, ʦʨʛʘʥʽʟʘʮʽʡ-

ʥʦʛʦ, ʬʽʥʘʥʩʦʚʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ, ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʋʢʨʘʾʥʠ, ʩʧʨʷ-

ʤʦʚʘʥʠʭ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʝʢʪʽʚ (ʧʨʦʛʨʘʤ) ʪʨʘʥʩʢʦ-

ʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʤʽʞʜʝʨ-
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ʞʘʚʥʠʭ ʚʽʜʥʦʩʠʥ, ʝʬʝʢʪʠʚʥʦʛʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯ-

ʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʢʦʨʜʦʥʥʠʭ ʨʝʛʽʦʥʽʚ, ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʞʠʪʪʷ ʞʠʪʝʣʽʚ ʧʨʠʢʦʨʜʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʽʤʧ-

ʣʝʤʝʥʪʘʮʽʾ ʋʛʦʜʠ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʤʽʞ ʋʢʨʘʾʥʦʶ ʪʘ 

ɭʉ. 
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ABSTRACT 

This paper analyses the problems of choosing closeness measures in cluster analysis. Comparative analysis 

using different metrics was conducted and demonstrated influence of closeness measures on the results received 

from hierarchical agglomeration methods. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ, ʤʽʨʠ ʙʣʠʟʴʢʦʩʪʽ, ʽʻʨʘʨʭʽʯʥʽ ʘʛʣʦʤʝʨʘʪʠʚʥʽ ʤʝʪʦʜʠ, ʜʝʤʦʛʨʘʬʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

Keywords: cluster analysis, ʩloseness measures, hierarchical agglomerative methods, demographic studies. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʫ 

ʩʦʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʝ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠ-

ʜʽʣʷʻʪʴʩʷ ʢʣʘʩʪʝʨʥʦʤʫ ʘʥʘʣʽʟʫ, ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ 

ʷʢʦʛʦ  ̒ʚʠʜʽʣʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʛʨʫʧ ʦʙô̒ ʢʪʽʚ (ʢʣʘʩʪʝʨʽʚ) ʪʘʢ, ʱʦʙ ʢʦʞʝʥ ʢʣʘʩʪʝʨ 

ʩʢʣʘʜʘʚʩʷ ʟ ʩʭʦʞʠʭ ʦʙô̒ ʢʪʽʚ, ʘ ʦʙô̒ ʢʪʠ ʨʽʟʥʠʭ ʢʣʘ-

ʩʪʝʨʽʚ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʣʠʩʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʣʘʩʪʝʨ-

ʥʦʛʦ ʘʥʘʣʽʟʫ, ʡʦʛʦ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ, ʤʝʪʦʜʽʚ ʪʘ ʨʽʟʥʦ-

ʤʘʥ̔ʪʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʢʦʥʢʨʝʪʥʠʭ ʜʘʥʠʭ 

ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʝ ʟ ʧʨʦʙʣʝʤʘʤʠ ʚʽʜʧʦʚʽʜʥʦʾ ʦʙʣʘʩʪʽ. 

ʍʦʯ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʧʨʘʢʪʠʯʥʦ ʦʜʠʥ ʽ ʪʦ ʡ ʞʝ, 

ʧʨʦʪʝ ʧʨʠ ʟʙʦʨʽ ʜʘʥʠʭ ʪʘ ʾʭ ʘʥʘʣʽʟʽ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦ-

ʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʧʝʚʥʦʾ ʦʙʣʘʩʪʽ ʽ ʩʧʝʮʠʬʽʢʫ ʩʘʤʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʟʘʜʘʯ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʦʜʥʠʤ ʽʟ 

ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʽ ʥʘʡʤʝʥʰ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʻ 

ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʝ ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʧʦʥʷʪʪʷ ʦʜʥʦʨʽ-

ʜʥʦʩʪʽ ʦʙôʻʢʪʽʚ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʢʣʘʩʪʝ-

ʨʠʟʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʧʦʥʷʪʪʷ ʩʭʦʞʦʩʪʽ ʦʙô̒ ʢʪʽʚ 

ʧʦ ʦʟʥʘʢʘʭ, ʟʘ ʷʢʠʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ. ɺ 

ʢʦʞʥʠʡ ʢʣʘʩʪʝʨ ʧʦʚʠʥʥʽ ʧʦʪʨʘʧʠʪʠ ʦʙô̒ ʢʪʠ, ʷʢʽ ʤʘ-

ʶʪʴ ʩʭʦʞʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʥʷʪʪʷ ʦʜʥʦʨʽʜʥʦʩʪʽ 

ʦʙôʻʢʪʽʚ ʟʘʜʘʻʪʴʩʷ ʘʙʦ ʚʚʝʜʝʥʥʷʤ ʧʨʘʚʠʣʘ ʦʙʯʠʩ-

ʣʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʙʫʜʴ-ʷʢʦʶ ʧʘʨʦʶ ʦʙôʻʢʪʽʚ ʤʥʦ-

ʞʠʥʠ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʘʙʦ ʚʚʝʜʝʥʥʷʤ ʜʝʷʢʦʾ ʬʫʥ-

ʢʮʽʾ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʙʣʠʟʴʢʦʩʪʽ (ʩʭʦʞʦʩʪʽ, 

ʧʦʜʽʙʥʦʩʪʽ) ʜʚʦʭ ʦʙôʻʢʪʽʚ.  

ʆʪʞʝ, ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʟʘʜʘʯʽ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʫ 

ʩʦʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʘʢʪʫʘʣʴʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʨʦʙʣʝʤʘ ʚʠʙʦʨʫ ʤʽʨʠ ʙʣʠʟʴʢʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʩʦʙʣʠʚʦʩʪʝʡ, ʧʨʠʪʘʤʘʥʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʜʘʥʠʤ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ ʩʚʽ-

ʜʯʠʪʴ, ʱʦ ʤʝʪʦʜʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʰʠʨʦʢʦ ʚʠ-

ʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥ-

ʪʘʨʽʶ ʚ ʩʘʤʠʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʧʨʷʤʢʘʭ. ʅʘʡʯʘʩ-

ʪʽʰʝ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʩʝʛʤʝʥʪʘʮʽʾ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʟʘ ʥʘʙʦʨʦʤ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʅʘʧʨʠʢʣʘʜ, ʫ 

ʨʦʙʦʪʽ [1, ʩ.105ï109] ʧʨʦʚʦʜʠʪʴʩʷ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʨʝ-

ʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʦʮʽʦ-ʝʢʦʣʦʛʦ-ʝʢʦ-

ʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ; ʫ ʨʦʙʦʪʽ [2, ʩ.6ï13] ï ʟʘ ʨʽʚʥʝʤ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʜʘʪʢʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ɯʥʰʠʤʠ ʘʚʪʦʨʘʤʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʽ-

ʟʥʦʤʘʥʽʪʥʽ ʥʘʙʦʨʠ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʫ ʩʠʪʫʘʮʽʶ. 

ʋ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ 

ʚʽʜʪʚʦʨʝʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʠʟʠʢʽʚ ʜʝ-

ʤʦʛʨʘʬʽʯʥʠʭ ʚʪʨʘʪ, ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʩʦʮʽʘʣʴʥʠʭ 

ʩʣʦʾʚ ʪʦʱʦ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʧʫʙʣʽʢʘʮʽʡ ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʩʚʽʪ-

ʣʝʥʥʶ ʢʣʘʩʪʝʨ-ʧʨʦʮʝʜʫʨ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʩʦ-

ʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ɽʚʢʣʽ-

ʜʦʚʽ ʚʽʜʩʪʘʥʽ, ʨʽʜʰʝ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ. 

ɸ ʦʪ ʧʠʪʘʥʥʷʤ ʚʠʙʦʨʫ ʪʦʾ ʯʠ ʽʥʰʦʾ ʤʽʨʠ ʙʣʠʟʴʢʦʩʪʽ 

ʧʨʠʜʽʣʝʥʦ ʚʢʨʘʡ ʤʘʣʦ ʫʚʘʛʠ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʮʝ ʪʝʦʨʝ-

ʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ.  

ɺʠʜʽʣʝʥʥʷ ʥʝ ʚʠʨʽʰʝʥʠʭ ʨʘʥʽʰʝ ʯʘʩʪʠʥ ʟʘ-

ʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ. ɺ ʩʦʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʘ-

ʜʘʯʘ ʨʦʟʙʠʪʪʷ ʩʫʢʫʧʥʦʩʪʽ ʦʙôʻʢʪʽʚ ʥʘ ʦʜʥʦʨʽʜʥʽ 

ʛʨʫʧʠ ʚʠʨʽʰʫʻʪʴʩʷ ʤʝʪʦʜʘʤʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʜʦʩʠʪʴ ʯʘʩʪʦ ʽʻʨʘʨʭʽʯʥʠʤʠ ʘʛʣʦʤʝʨʘʪʠʤʥʠʤʠ ʤʝʪʦ-

ʜʘʤʠ. ʎʷ ʛʨʫʧʘ ʤʝʪʦʜʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʣʽʜʦʚ-

ʥʠʤ ʦʙôʻʜʥʘʥʥʷʤ ʦʙôʻʢʪʽʚ ʫ ʢʣʘʩʪʝʨʠ. ʅʘ ʧʦʯʘʪʢʫ 

ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʚʩʽ ʦʙôʻʢʪʠ ʻ ʦʢʨʝʤʠʤʠ ʢʣʘʩʪʝ-

ʨʘʤʠ. ʅʘ ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʥʘʡʙʽʣʴʰ ʩʭʦʞʽ ʦʙôʻʢʪʠ 

ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʛʨʫʧʠ. ʅʘ ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʘʭ ʦʙôʻʜ-

ʥʘʥʥʷ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʜʦ ʪʦʛʦ ʯʘʩʫ, ʜʦʢʠ ʚʩʽ ʦʙôʻʢʪʠ 

ʥʝ ʙʫʜʫʪʴ ʩʢʣʘʜʘʪʠ ʦʜʠʥ ʢʣʘʩʪʝʨ. ʊʦʙʪʦ, ʘʣʛʦʨʠʪʤʠ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʩʭʦʞʦʩʪʽ 

ʦʙôʻʢʪʽʚ ʽ ʚ ʷʢʦʩʪʽ ʤʽʨ ʙʣʠʟʴʢʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, 

ʷʢ ʧʨʘʚʠʣʦ, ʤʽʨʠ ʚʽʜʩʪʘʥʝʡ. 

ɺʠʙʽʨ ʤʽʨʠ ʚʽʜʩʪʘʥʝʡ ʜʣʷ ʟʤʽʥʥʠʭ, ʱʦ ʢʣʘʩʠʬʽ-

ʢʫʶʪʴʩʷ, ʜʫʞʝ ʚʘʞʣʠʚʠʡ ʝʪʘʧ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʦʩʢʽʣʴʢʠ ʚʽʜ ʮʠʭ ʧʨʦʮʝʜʫʨ ʟʘʣʝʞʘʪʴ ʩʢʣʘʜ ʽ ʢʽʣʴ-

ʢʽʩʪʴ ʢʣʘʩʪʝʨʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʘ ʪʘʢʦʞ ʩʪʫʧʽʥʴ 

ʩʭʦʞʦʩʪʽ ʦʙôʻʢʪʽʚ ʫ ʩʝʨʝʜʠʥʽ ʢʣʘʩʪʝʨʘ. ʆʪʞʝ, ʧʠ-

ʪʘʥʥʷ ʚʠʙʦʨʫ ʩʧʦʩʦʙʫ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʩʪʘʥʝʡ ʟʘʣʠ-

ʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʥʠʤ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʚʠʙʦʨʫ 

ʤʽʨʠ ʚʽʜʩʪʘʥʝʡ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. ɼʣʷ ʜʦ-

ʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʟʜʽʡʩʥʝʥʦ ʢʣʘʩʪʝʨʠʟʘ-

ʮʽʶ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʜʝʤʦʛʨʘʬʽʯʥʠʤʠ ʧʦʢʘʟʥʠ-

ʢʘʤʠ, ʚ ʷʢʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʦʙôʻʢʪʘʤʠ; ʧʨʦʘʥʘʣʽʟʦ-

ʚʘʥʦ ʧʨʦʮʝʩ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ; ʫʟʘ-

ʛʘʣʴʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ 

ʢʣʘʩʪʝʨʥʦʤʫ ʘʥʘʣʽʟʽ ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʜʽʙ-

ʥʦʩʪʽ ʦʙôʻʢʪʽʚ ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ ʤʝʪʨʠʢʠ. 

ʇʦʜʽʙʥʽʩʪʴ ʘʙʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʦʙôʻʢʪʘʤʠ, ʱʦ ʢʣʘ-

ʩʠʬʽʢʫʶʪʴʩʷ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʪ-

ʨʠʯʥʦʾ ʚʽʜʩʪʘʥʽ ʤʽʞ ʥʠʤʠ. ʗʢʱʦ ʢʦʞʥʠʡ ʦʙôʻʢʪ ʦʧʠ-

ʩʫʻʪʴʩʷ ὲ ʦʟʥʘʢʘʤʠ, ʪʦ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝ-
ʥʠʡ ʷʢ ʪʦʯʢʘ ʫ -ʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʽ ʩʭʦʞʽʩʪʴ ʽʟ 

ʽʥʰʠʤʠ ʦʙôʻʢʪʘʤʠ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʷʢ ʚʽʜʧʦʚʽʜʥʘ 

ʚʽʜʩʪʘʥʴ. ʋ ʪʘʙʣ. 1 ʥʘʚʝʜʝʥʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ 

ʤʽʨʠ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʦʙôʻʢʪʘʤʠ. 
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ʊʘʙʣʠʮʷ 1 

ʄʽʨʠ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ 1 

ɺʽʜʩʪʘʥʽ ʌʦʨʤʫʣʠ 

ɽʚʢʣʽʜʦʚʘ ʚʽʜʩʪʘʥʴ Ὠ ὼ ὼ  

ɿʚʘʞʝʥʘ ɽʚʢʣʜ̔ʦʚʘ ʚʜ̔ʩʪʘʥʴ Ὠ ύ ὼ ὼ  

ʂʚʘʜʨʘʪ ɽʚʢʣʽʜʦʚʦʾ ʚʽʜʩʪʘʥʽ Ὠ ὼ ὼ  

ʃʽʥʽʡʥʘ ʚʽʜʩʪʘʥʴ (city-block) Ὠ ὼ ὼ  

ɺʽʜʩʪʘʥʴ ʄʽʥʢʦʚʩʴʢʦʛʦ Ὠ ὼ ὼ  

ɺʽʜʩʪʘʥʴ ʏʝʙʠʰʝʚʘ Ὠ ÍÁØ
ȟȣ
ὼ ὼ  

ɺʽʜʩʪʘʥʴ ʄʘʭʘʣʘʥʦʙʠʩʘ Ὠ ὢ ὢ
ȟ
Ὓz ὢ ὢ  

ɺʽʜʩʪʘʥʴ ʍʝʤʤʽʥʛʘ ὺ ὼ ὼ  

ɼʞʝʨʝʣʦ: ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ [3-6]. 

 

ɽʚʢʣʽʜʦʚʘ ʚʽʜʩʪʘʥʴ ï ʮʝ ʤʝʪʨʠʢʘ, ʷʢʘ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ. ɺʦʥʘ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʩʪʽʡ ʛʝʦ-

ʤʝʪʨʠʯʥʽʡ ʚʽʜʩʪʘʥʽ ʫ ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʋ 

ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʦʪʨʽʙʥʦ ʧʨʠʜʽʣʠʪʠ 

ʚʽʜʤʽʥʥʦʩʪʷʤ ʤʽʞ ʦʟʥʘʢʘʤʠ ɽʚʢʣʽʜʦʚʫ ʚʽʜʩʪʘʥʴ ʧʽʜ-

ʥʦʩʷʪʴ ʜʦ ʢʚʘʜʨʘʪʫ. ɺʽʜʩʪʘʥʴ ʤʽʩʴʢʠʭ ʢʚʘʨʪʘʣʽʚ ʷʚ-

ʣʷʻ ʩʦʙʦʶ ʩʫʤʫ ʨʽʟʥʠʮʴ ʧʦ ʢʦʦʨʜʠʥʘʪʘʭ. ʋ ʙʽʣʴʰʦ-

ʩʪʽ ʚʠʧʘʜʢʽʚ ʚʦʥʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʫ ʷʢ 

ʽ ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʚʠʯʘʡʥʦʾ ɽʚʢʣʽʜʦʚʦʾ ʚʽʜ-

ʩʪʘʥʽ. ʍʦʯʘ ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚʧʣʠʚ ʦʢʨʝʤʠʭ ʚʝ-

ʣʠʢʠʭ ʨʽʟʥʠʮʴ ʫ ʟʥʘʯʝʥʥʷʭ ʦʟʥʘʢ ʟʤʝʥʰʫʻʪʴʩʷ. ɺʽʜ-

ʩʪʘʥʴ ʏʝʙʠʰʝʚʘ ʤʦʞʝ ʚʠʷʚʠʪʠʩʴ ʢʦʨʠʩʥʦʶ, ʢʦʣʠ 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʜʚʘ ʦʙô̒ ʢʪʠ ʫ ʨʽʟʥʽ ʢʣʘʩʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʥʠʤʠ ʧʦ ʦʜʥʽʡ ʥʘʡ-

ʙʽʣʴʰ ʚʘʛʦʤʽʡ ʦʟʥʘʮʽ. ɺʽʜʩʪʘʥʴ ʍʝʤʤʽʥʛʘ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙôʻʢʪʽʚ, ʦʟʥʘʢʠ ʷʢʠʭ ʜʠʭʦʪʦʤʽʯʥʽ (ʙʽ-

ʥʘʨʥʽ) ʽ ʜʦʨʽʚʥʶʻ ʯʠʩʣʫ ʥʝʩʧʽʚʧʘʜʽʥʴ ʟʥʘʯʝʥʴ ʚʽʜʧʦ-

ʚʽʜʥʠʭ ʦʟʥʘʢ ʫ Ὥ-ʤʫ ʽ Ὦ-ʤʫ ʦʙôʻʢʪʘʭ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʬʦʨʤʘ-

ʮʽʷ ʧʨʦ ʦʙôʻʢʪʠ (ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ 

ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ ʨʦʟʤʽʨʥʽʩʪʶ nN³ : ʯʠʩʣʦ ʦʙôʻʢʪʽʚ 

25=N  ï ɸʚʪʦʥʦʤʥʘ ʨʝʩʧʫʙʣʽʢʘ ʂʨʠʤ ʪʘ 24 ʦʙʣʘ-

ʩʪʽ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʙʦʨʦʤ 9=n  

ʧʦʢʘʟʥʠʢʽʚ (ʦʟʥʘʢ). ɻʨʫʧʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʫ ʢʣʘʩʪʝʨʠ 

ʚʽʜʙʫʚʘʣʦʩʴ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʩʫʤʘʨʥʠʡ ʢʦʝ-

ʬʽʮʽʻʥʪ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ, ʩʝʨʝʜʥʷ ʦʯʽʢʫʚʘʥʘ ʪʨʠʚʘ-

ʣʽʩʪʴ ʞʠʪʪʷ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ, ʩʝʨʝ-

ʜʥʽʡ ʚʽʢ ʥʘʩʝʣʝʥʥʷ, ʧʠʪʦʤʘ ʚʘʛʘ ʦʩʽʙ ʚʽʢʦʤ 60 ʨʦʢʽʚ 

ʽ ʩʪʘʨʰʝ ʪʘ ʜʽʪʝʡ ʚʽʢʦʤ ʜʦ 16 ʨʦʢʽʚ, ʜʝʤʦʛʨʘʬʽʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʩʝʣʝʥʥʷ ʫ ʚʽʮʽ 16ï59 ʨʦʢʽʚ, 

                                                           
1 Ὠ  ï ʚʽʜʩʪʘʥʴ ʤʽʞ -ʤ ʽ Ὦ-ʤ ʦʙôʻʢʪʘʤʠ; ὼȟὼ  ï ʟʥʘʯʝʥʥʷ Ὧ-ʾ ʟʤʽʥʥʦʾ ʚʽʜʧʦʚʽʜʥʦ ʫ Ὥ-ʛʦ ʽ Ὦ-ʛʦ ʦʙôʻʢʪʽʚ; ὢȟὢ ï ʚʝʢʪʦʨʠ 

ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ ʫ Ὥ-ʛʦ ʽ Ὦ-ʛʦ ʦʙôʻʢʪʽʚ; Ὓz - ʟʘʛʘʣʴʥʘ ʢʦʚʘʨʽʘʮʽʡʥʘ ʤʘʪʨʠʮʷ; ύ  ï ʚʘʛʘ, ʥʘʜʘʥʘ Ὧ-ʽʡ ʟʤʽʥʥʽʡ. 

ʱʽʣʴʥʽʩʪʴ ʥʘʷʚʥʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʡ. 

ɼʞʝʨʝʣʦʤ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʻ ʜʝʤʦʛʨʘʬʽʯʥʠʡ 

ʱʦʨʽʯʥʠʢ çʅʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠè ʟʘ 2012-2013 ʨʦʢʠ, 

ʦʬ̔ʮʽʡʥʠʡ ʩʘʡʪ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ 

ʋʢʨʘʾʥʠ [7]. 

ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʟʜʽʡʩ-

ʥʝʥʦ ʤʝʪʦʜʦʤ ɺʘʨʜʘ. ʎʝʡ ʤʝʪʦʜ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʽʥʰʠʭ ʤʝʪʦʜʽʚ, ʦʩʢʽʣʴʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʪʦʜʠ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʦʮʽʥʢʠ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʢʣʘʩ-

ʪʝʨʘʤʠ. ʄʝʪʦʜ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʤʽʥʽʤʽʟʘʮʽʶ ʚʥʫʪʨʽ-

ʰʥʴʦʛʨʫʧʦʚʦʾ ʚʘʨʽʘʮʽʾ ʦʙôʻʜʥʘʥʠʭ ʢʣʘʩʪʝʨʽʚ. ʅʘ ʢʦ-

ʞʥʦʤʫ ʢʨʦʮʽ ʦʙôʻʜʥʫʶʪʴʩʷ ʪʽ ʢʣʘʩʪʝʨʠ ʡ ʦʙôʻʢʪʠ, 

ʷʢʽ ʜʘʶʪʴ ʤʽʥʽʤʘʣʴʥʠʡ ʧʦʨʽʚʥʷʥʦ ʟ ʫʩʽʤʘ ʤʦʞʣʠ-

ʚʠʤʠ ʦʙôʻʜʥʘʥʥʷʤʠ ʧʨʠʨʽʩʪ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʦʾ 

ʚʘʨʽʘʮʽʾ.  

ʑʦʙ ʚʠʢʣʶʯʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʦʜʠʥʠʮʴ ʚʠʤʽ-

ʨʶʚʘʥʥʷ, ʚʠʭʽʜʥʽ ʜʘʥʽ ʟʚʝʜʝʥʦ ʜʦ ʻʜʠʥʦʛʦ ʤʘʩʰ-

ʪʘʙʫ. ʅʦʨʤʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ ï 

ʚʩʽ ʟʥʘʯʝʥʥʷ ʟʚʝʜʝʥʽ ʚ ʽʥʪʝʨʚʘʣ ʚʽʜ ʥʫʣʷ ʜʦ ʦʜʠʥʠʮʽ, 

ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʝʢʪʥʦ ʧʨʦʚʦʜʠʪʠ ʦʙʨʘʭʫʥʢʠ, 

ʧʦʨʽʚʥʶʚʘʪʠ ʽ ʘʥʘʣʽʟʫʚʘʪʠ ʦʟʥʘʢʠ. ɿʘ ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʦʙôʻʢʪʘʤʠ ʦʙʨʘʥʦ ʥʘʩʪʫʧʥʽ: ɽʚʢʣʽʜʦʚʘ ʚʽʜʩʪʘʥʴ, 

ʢʚʘʜʨʘʪ ɽʚʢʣʽʜʦʚʦʾ ʚʽʜʩʪʘʥʽ, ʚʽʜʩʪʘʥʴ ʏʝʙʠʰʝʚʘ, ʚʽ-

ʜʩʪʘʥʴ çʤʽʩʴʢʠʭ ʢʚʘʨʪʘʣʽʚè ʪʘ ʚʽʜʩʪʘʥʴ ʄʽʥʴʢʦʚʩʴ-

ʢʦʛʦ.  

ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʾʾ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ 

çSPSSè. 

ɺ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʦʚʝ-

ʜʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʻ ʤʘʪʨʠʮʷ ʚʽʜʩʪʘʥʝʡ ʤʽʞ 
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ʦʙô̒ʢʪʘʤʠ. ʄʘʪʨʠʮʷ ʚʽʜʩʪʘʥʝʡ ï ʮʝ ʢʚʘʜʨʘʪʥʘ ʤʘʪ-

ʨʠʮʷ ʪʠʧʫ çʦʙôʻʢʪ-ʦʙôʻʢʪè (ʧʦʨʷʜʢʫ 25=N ) ʝʣʝ-

ʤʝʥʪʘʤʠ ʷʢʦʾ ʻ ʚʽʜʩʪʘʥʽ ʤʽʞ ʦʙôʻʢʪʘʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ɽʣʝʤʝʥʪʠ ʤʘʪʨʠʮʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʙʦʨʫ ʩʧʦʩʦʙʫ ʨʦ-

ʟʨʘʭʫʥʢʫ ʚʽʜʩʪʘʥʝʡ. ʋ ʧʨʦʮʝʩʽ ʧʨʦʮʝʜʫʨʠ ʢʣʘʩʪʝʨʠ-

ʟʘʮʽʾ ʦʪʨʠʤʘʣʠ ʤʘʪʨʠʮʽ ʚʽʜʩʪʘʥʝʡ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʜʣʷ ʢʦʞʥʦʛʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʫ ʜʘʥʦʤʫ ʜʦʩʣʽ-

ʜʞʝʥʥʽ ʩʧʦʩʦʙʫ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʩʪʘʥʽ. ɼʣʷ ʢʦʞʥʦʾ 

ʤʘʪʨʠʮʽ ʨʦʟʛʣʷʥʫʣʠ ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʽ ʽ ʥʘʡʙʽʣʴʰ 

ʚʽʜʜʘʣʝʥʽ ʦʙôʻʢʪʠ-ʨʝʛʽʦʥʠ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 

ɺʽʜʩʪʘʥʽ ʤʽʞ ʥʘʡʙʣʠʞʯʠʤʠ ʽ ʥʘʡʚʽʜʜʘʣʝʥʽʰʠʤʠ ʦʙôʻʢʪʘʤʠ ʧʨʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʘʭ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʩʪʘʥʝʡ 

 ʆʙô̒ʢʪʠ 
ʄʽʥʽʤʘʣʴʥʘ 

ʚʽʜʩʪʘʥʴ 
ʆʙô̒ ʢʪʠ 

ʄʘʢʩʠʤʘʣʴʥʘ ʚ̔ ʜʩ-

ʪʘʥʴ 
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ʜ
ʦ
ʚ
ʘ
 
ʚ
ʽ
ʜ
ʩ
ʪ
ʘ
ʥ
ʴ

 ʄʠʢʦʣʘʾʚʩʴʢʘ-ʍʝʨʩʦʥ-

ʩʴʢʘ 
0,206 

ɿʘʢʘʨʧʘʪʩʴʢʘ-

ʏʝʨʥʽʛʽʚʩʴʢʘ 
2,245 

ʂʠʾʚʩʴʢʘ-ʍʝʨʩʦʥʩʴʢʘ 0,246 ɼʦʥʝʮʴʢʘ-ʈʽʚʥʝʥʩʴʢʘ 2,017 

ɯʚ.-ʌʨʘʥʢʽʚʩʴʢʘ-

ʏʝʨʥʽʚʝʮʴʢʘ 
0,263 

ʏʝʨʥʽʚʝʮʴʢʘ-

ʏʝʨʥʽʛʽʚʩʴʢʘ 
1,963 

ɺʦʣʠʥʩʴʢʘ-ʈʽʚʥʝʥʩʴʢʘ 0,293 ʃʫʛʘʥʩʴʢʘ-ʈʽʚʥʝʥʩʴʢʘ 1,833 

ɿʘʧʦʨʽʟʴʢʘ-ʇʦʣʪʘʚʩʴʢʘ 0,333 ɿʘʢʘʨʧʘʪʩʴʢʘ-ʉʫʤʩʴʢʘ 1,861 
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ʄʠʢʦʣʘʾʚʩʴʢʘ-ʍʝʨʩʦʥ-

ʩʴʢʘ 
0,043 

ɿʘʢʘʨʧʘʪʩʴʢʘ-

ʏʝʨʥʽʛʽʚʩʴʢʘ 
5,040 

ʂʠʾʚʩʴʢʘ-ʍʝʨʩʦʥʩʴʢʘ 0,061 ɼʦʥʝʮʴʢʘ-ʈʽʚʥʝʥʩʴʢʘ 4,069 

ɯʚ.-ʌʨʘʥʢʽʚʩʴʢʘ-

ʏʝʨʥʽʚʝʮʴʢʘ 
0,069 

ʏʝʨʥʽʚʝʮʴʢʘ-

ʏʝʨʥʽʛʽʚʩʴʢʘ 
3,854 

ɺʦʣʠʥʩʴʢʘ-ʈʽʚʥʝʥʩʴʢʘ 0,086 ʃʫʛʘʥʩʴʢʘ-ʈʽʚʥʝʥʩʴʢʘ 3,546 

ɿʘʧʦʨʽʟʴʢʘ-ʇʦʣʪʘʚʩʴʢʘ 0,090 ɿʘʢʘʨʧʘʪʩʴʢʘ-ʉʫʤʩʴʢʘ 3,462 
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ʂʠʾʚʩʴʢʘ-ʄʠʢʦʣʘʾʚʩʴʢʘ 0,139 ʏʝʨʥʽʚʝʮʴʢʘ-ɼʦʥʝʮʴʢʘ 1,0 

ʄʠʢʦʣʘʾʚʩʴʢʘ-ʍʝʨʩʦʥ-

ʩʴʢʘ 
0,155 

ɾʠʪʦʤʠʨʩʴʢʘ-ʊʝʨ-

ʥʦʧʽʣ. 
1,0 

ɿʘʧʦʨʽʟʴʢʘ-ʉʫʤʩʴʢʘ 0,183 
ɿʘʢʘʨʧʘʪʩʴʢʘ-

ʏʝʨʥʽʛʽʚʩʴʢʘ 
1,0 

ɿʘʧʦʨʽʟʴʢʘ-ʇʦʣʪʘʚʩʴʢʘ 0,192 ʃʫʛʘʥʩʴʢʘ-ʈʽʚʥʝʥʩʴʢʘ 1,0 

ɿʘʧʦʨʽʟʴʢʘ-ʃʫʛʘʥʩʴʢʘ 0,195 ʆʜʝʩʴʢʘ-ʊʝʨʥʦʧʽʣʴʩʴʢʘ 1,0 

  
ʍʘʨʢʽʚʩʴʢʘ-

ʏʝʨʥʽʛʽʚʩʴʢʘ 
1,0 

  ʆʜʝʩʴʢʘ-ʏʝʨʥʽʚʝʮʴʢʘ 1,0 
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ʄʠʢʦʣʘʾʚʩʴʢʘ-ʍʝʨʩʦʥ-

ʩʴʢʘ 
0,497 

ɿʘʢʘʨʧʘʪʩʴʢʘ-

ʏʝʨʥʽʛʽʚʩʴʢʘ 
6,473 

ɯʚ.-ʌʨʘʥʢʽʚʩʴʢʘ-

ʏʝʨʥʽʚʝʮʴʢʘ 
0,525 

ʏʝʨʥʽʚʝʮʴʢʘ-

ʏʝʨʥʽʛʽʚʩʴʢʘ 
5,664 

ʂʠʾʚʩʴʢʘ-ʍʝʨʩʦʥʩʴʢʘ 0,602 ɼʦʥʝʮʴʢʘ-ʈʽʚʥʝʥʩʴʢʘ 5,375 

ɺʽʥʥʠʮʴʢʘ-ʍʤʝʣʴʥʠʮʴʢʘ 0,692 
ɯʚ.-ʌʨʘʥʢʽʚʩʴʢʘ-

ʏʝʨʥʽʛʽʚ. 
5,338 

ɺʦʣʠʥʩʴʢʘ-ʈʽʚʥʝʥʩʴʢʘ 0,706 ʃʴʚʽʚʩʴʢʘ-ʏʝʨʥʽʛʽʚʩʴʢʘ 5,022 
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ʄʠʢʦʣʘʾʚʩʴʢʘ-ʍʝʨʩʦʥ-

ʩʴʢʘ 
0,160 

ɿʘʢʘʨʧʘʪʩʴʢʘ-

ʏʝʨʥʽʛʽʚʩʴʢʘ 
1,376 

ʂʠʾʚʩʴʢʘ-ʄʠʢʦʣʘʾʚʩʴʢʘ 0,179 ɼʦʥʝʮʴʢʘ-ʈʽʚʥʝʥʩʴʢʘ 1,318 

ʂʠʾʚʩʴʢʘ-ʍʝʨʩʦʥʩʴʢʘ 0,187 
ʏʝʨʥʽʛʽʚʩʴʢʘ-ʈʽʚʥʝʥ-

ʩʴʢʘ 
1,316 

ɿʘʧʦʨʽʟʴʢʘ-ʇʦʣʪʘʚʩʴʢʘ 0,209 ʃʫʛʘʥʩʴʢʘ-ʈʽʚʥʝʥʩʴʢʘ 1,293 

ɺʦʣʠʥʩʴʢʘ-ʈʽʚʥʝʥʩʴʢʘ 0,214 ʈʽʚʥʝʥʩʴʢʘ-ʉʫʤʩʴʢʘ 1,254 

ɼʞʝʨʝʣʦ: ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʤʘʪʨʠʮʴ ʚʽʜʩʪʘʥʝʡ. 
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ɼʣʷ ʧʝʨʰʠʭ ʜʚʦʭ ʤʘʪʨʠʮʴ (ɽʚʢʣʽʜʦʚʘ ʚʽʜʩʪʘʥʴ 

ʪʘ ʢʚʘʜʨʘʪ ɽʚʢʣʽʜʦʚʦʾ ʚʽʜʩʪʘʥʽ) ʥʘʙʽʨ ʥʘʡʙʽʣʴʰ ʙʣʠ-

ʟʴʢʠʭ ʽ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʭ ʨʝʛʽʦʥʽʚ ʟʙʽʛʘʻʪʴʩʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʚʘʜʨʘʪʘ ɽʚʢʣʽʜʦʚʦʾ ʚʽʜʩʪʘʥʽ ʣʠʰʝ 

ʧʽʜʩʠʣʶʻ ʝʬʝʢʪ ʩʭʦʞʦʩʪʽ ʘʙʦ ʚʽʜʤʽʥʥʦʩʪʽ ʦʙôʻʢʪʽʚ. 

ɯʥʰʽ ʥʘʙʦʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʷʢ ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʠʤʠ 

ʦʙôʻʢʪʘʤʠ ʪʘʢ ʽ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʤʠ. ʅʘʡʙʣʠʞʯʽ 

ʦʙô̒ʢʪʠ, ʚʠʟʥʘʯʝʥʽ ʟʘ ʨʽʟʥʠʤʠ ʤʝʪʨʠʢʘʤʠ, ʧʦʪʨʘʧʣʷ-

ʶʪʴ ʫ ʨʽʟʥʽ ʢʣʘʩʪʝʨʠ: ʫ ʜʚʘ ʢʣʘʩʪʝʨʠ ( ʚʽʜʩʪʘʥʴ ʏʝ-

ʙʠʰʝʚʘ), ʫ ʪʨʠ ʢʣʘʩʪʝʨʠ (ʚʽʜʩʪʘʥʴ ʤʽʩʴʢʠʭ ʢʚʘʨʪʘ-

ʣʽʚ, ʚʽʜʩʪʘʥʴ ʄʽʥʴʢʦʚʩʴʢʦʛʦ), ɽʚʢʣʽʜʦʚʽ ʚʽʜʩʪʘʥʽ ï ʫ 

ʯʦʪʠʨʠ ʢʣʘʩʪʝʨʠ. ʊʫʪ ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚʠʙʽʨ 

ʩʧʦʩʦʙʫ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʦʙôʻʢʪʘʤʠ ʚʧʣʠ-

ʚʘʻ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʙʣʠʞʯʠʭ, ʙʽʣʴʰʝ ʩʭʦʞʠʭ ʦʜʠʥ ʥʘ 

ʦʜʥʦʛʦ ʦʙôʻʢʪʽʚ. ɼʣʷ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʭ ʝʣʝʤʝʥ-

ʪʽʚ ʩʠʪʫʘʮʽʷ ʩʭʦʞʘ. ɸʣʝ ʮʝʡ ʚʧʣʠʚ ʩʫʪʪʻʚʠʡ ʣʠʰʝ ʥʘ 

ʧʝʨʰʠʭ ʢʨʦʢʘʭ ʫʪʚʦʨʝʥʥʷ ʢʣʘʩʪʝʨʽʚ, ʢʦʣʠ ʚʽʜʤʽʥʥʦ-

ʩʪʽ ʤʽʞ ʦʙôʻʢʪʘʤʠ ʥʝ ʟʥʘʯʥʽ.  

ɸʥʘʣʽʟ ʧʨʦʮʝʩʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʧʦʢʘʟʘʚ, ʱʦ ʦʧ-

ʪʠʤʘʣʴʥʠʤ ʻ ʨʦʟʙʠʪʪʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʥʘ 

ʧôʷʪʴ ʢʣʘʩʪʝʨʽʚ ʢʦʞʥʠʤ ʽʟ ʧôʷʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʚʘ-

ʨʽʘʥʪʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʥʘ-

ʚʝʜʝʥʽ ʫ ʪʘʙʣ.2.3. 

ʊʘʙʣʠʮʷ 2.3 

ʈʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʤʝʪʦʜʦʤ ɺʘʨʜʘ ʟ ʨʽʟʥʠʤʠ ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ ʤʽʨʠ ʚʽʜʩʪʘʥʽ 

N ʦʙô̒ ʢʪʘ ʈʝʛʽʦʥ 
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1 ɸʈ ʂʨʠʤ 1 1 1 1 1 

2 ɺʽʥʥʠʮʴʢʘ 2 2 2 2 2 

3 ɺʦʣʠʥʩʴʢʘ 3 3 3 3 3 

4 ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 1 1 1 1 1 

5 ɼʦʥʝʮʴʢʘ 4 4 4 4 4 

6 ɾʠʪʦʤʠʨʩʴʢʘ 2 2 2 2 2 

7 ɿʘʢʘʨʧʘʪʩʴʢʘ 3 3 3 3 3 

8 ɿʘʧʦʨʽʟʴʢʘ 4 4 4 4 4 

9 ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 5 5 5 5 5 

10 ʂʠʾʚʩʴʢʘ 1 1 1 1 1 

11 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 2 2 2 2 2 

12 ʃʫʛʘʥʩʴʢʘ 4 4 4 4 4 

13 ʃʴʚʽʚʩʴʢʘ 5 5 4 5 5 

14 ʄʠʢʦʣʘʾʚʩʴʢʘ 1 1 1 1 1 

15 ʆʜʝʩʴʢʘ 1 1 1 1 1 

16 ʇʦʣʪʘʚʩʴʢʘ 4 4 4 4 4 

17 ʈʽʚʥʝʥʩʴʢʘ 3 3 3 3 3 

18 ʉʫʤʩʴʢʘ 4 4 4 4 4 

19 ʊʝʨʥʦʧʽʣʴʩʴʢʘ 5 5 5 5 5 

20 ʍʘʨʢʽʚʩʴʢʘ 4 4 4 4 4 

21 ʍʝʨʩʦʥʩʴʢʘ 1 1 1 1 1 

22 ʍʤʝʣʴʥʠʮʴʢʘ 2 2 2 2 2 

23 ʏʝʨʢʘʩʴʢʘ 2 2 2 2 2 

24 ʏʝʨʥʽʚʝʮʴʢʘ 5 5 5 5 5 

25 ʏʝʨʥʽʛʽʚʩʴʢʘ 2 2 2 2 2 

ɼʞʝʨʝʣʦ: ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ. 

 

ɹʽʣʴʰʝ ʪʦʛʦ ʯʦʪʠʨʠ ʨʦʟʙʠʪʪʷ ʩʧʽʚʧʘʜʘʶʪʴ, 

ʪʦʙʪʦ ʩʢʣʘʜ ʢʣʘʩʪʝʨʽʚ ʧʨʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʘʭ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʚʽʜʩʪʘʥʝʡ ʦʜʥʘʢʦʚʠʡ. ɺʠʢʣʶʯʝʥʥʷʤ ʻ ʣʠʰʝ 

ʤʽʨʘ ʚʽʜʩʪʘʥʽ ʏʝʙʠʰʝʚʘ, ʘʣʝ ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ 

ʮʝʡ ʚʘʨʽʘʥʪ ʨʦʟʙʠʪʪʷ ʥʘ 96% ʩʧʽʚʧʘʜʘʻ ʽʟ ʧʦʧʝʨʝʜ-

ʥʽʤʠ (ʣʠʰʝ ʦʜʠʥ ʦʙôʻʢʪ ʧʦʪʨʘʧʠʚ ʜʦ çʯʫʞʦʛʦè ʢʣʘ-

ʩʪʝʨʘ). 

ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʙʽʨ ʤʽʨʠ ʚʽʜʩʪʘʥʝʡ 

ʤʽʞ ʦʙôʻʢʪʘʤʠ, ʭʦʯʘ ʽ ʚʣʠʚʘʻ ʥʘ ʭʽʜ ʧʨʦʮʝʩʫ ʢʣʘʩʪʝ-
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ʨʠʟʘʮʽʾ, ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʨʝʛʽʦʥʽʚ ʋʢʨʘ-

ʾʥʠ ʟʘ ʜʝʤʦʛʨʘʬʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʧʣʠʚʘʻ ʥʝ 

ʩʫʪʪʻʚʦ. 

ɺʠʩʥʦʚʢʠ. ɺ ʽʻʨʘʨʭʽʯʥʠʭ ʘʛʣʦʤʝʨʘʪʠʚʥʠʭ ʤʝ-

ʪʦʜʘʭ ʫ ʨʝʟʫʣʴʪʘʪʽ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜ-

ʩʪʘʥʝʡ ʫʪʚʦʨʶʶʪʴʩʷ ʚʽʜʤʽʥʥʽ ʤʘʪʨʠʮʽ ʚʽʜʩʪʘʥʝʡ 

ʤʽʞ ʦʙôʻʢʪʘʤʠ. ʎʝ ʚʧʣʠʚʘʻ ʥʘ ʩʢʣʘʜ ʢʣʘʩʪʝʨʽʚ, ʫʪʚʦ-

ʨʝʥʠʭ ʥʘ ʨʽʟʥʠʭ ʢʨʦʢʘʭ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʽ ʤʦʞʝ ʧʨʠʚʝ-

ʩʪʠ ʜʦ ʨʽʟʥʠʭ ʢʣʘʩʪʝʨʥʠʭ ʨʦʟʚôʷʟʢʽʚ.  

ʆʪʞʝ, ʚʘʨʪʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʧʨʠ ʚʠʙʦʨʽ ʨʽʟʥʠʭ 

ʤʽʨ ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ. 

ʎʝʡ ʚʠʙʽʨ ʻ ʥʝʪʨʠʚʽʘʣʴʥʠʤ ʽ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʤʦ-

ʤʝʥʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜ ʷʢʦʛʦ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʤʦʞʝ 

ʟʘʣʝʞʘʪʠ ʦʩʪʘʪʦʯʥʠʡ ʚʘʨʽʘʥʪ ʨʦʟʙʠʪʪʷ ʦʙôʻʢʪʽʚ ʥʘ 

ʢʣʘʩʪʝʨʠ. ʋ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʮʝʡ ʚʠ-

ʙʽʨ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʧʦ-ʩʚʦʻʤʫ, ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʮʽʣʝʡ ʜʦʩʣʽʜʞʝʥʥʷ, ʬʽʟʠʯʥʦʾ ʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʧʨʠ-

ʨʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʘʧʨʽʦʨʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʱʦʜʦ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʢʣʘʩʪʝʨʽʚ ʪʦʱʦ.  

ɼʣʷ ʚʠʨʽʰʠʪʠ ʧʠʪʘʥʥʷ ʚʠʙʦʨʫ ʤʦʞʥʘ ʟʜʽʡʩ-

ʥʠʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʤʽʨʠ ʚʽʜʩʪʘʥʝʡ, ʘ ʧʦʪʽʤ ʚʠʙʨʘʪʠ çʢʨʘʱʽè ʫ ʜʝʷʢʦʤʫ 

ʩʝʥʩʽ ʨʦʟʙʠʪʪʷ. ɸʙʦ ʟʘʩʪʦʩʫʚʘʪʠ ʘʥʩʘʤʙʣʝʚʠʡ ʧʽʜ-

ʭʽʜ, ʩʫʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʫ ʧʦʙʫʜʦʚʽ ʫʟʛʦʜʞʝʥʦʛʦ ʧʽʜ-

ʩʫʤʢʦʚʦʛʦ ʨʦʟʙʠʪʪʷ ʥʘ ʦʩʥʦʚʽ ʢʣʘʩʪʝʨʥʠʭ ʨʽʰʝʥʴ, 

ʦʪʨʠʤʘʥʠʭ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦ-

ʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʙʣʠʟʴʢʦʩʪʽ ʤʽʞ ʦʙôʻʢʪʘʤʠ ʜʦʩʣʽ-

ʜʞʫʚʘʥʦʾ ʩʫʢʫʧʥʦʩʪʽ. 
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ABSTRACT 

Objective. The purpose of the work is to identify the features of cerebral hemodynamic and neurological 

symptoms of brain damage in patients with subclinical and clinically expressed hypothyroidism against the back-

ground of autoimmune thyroiditis and postoperative hypothyroidism.  

Materials and methods. The study involved 56 patients with hypothyroidism as a result of AIT (autoimmune 

thyroiditis) and 20 patients with postoperative hypothyroidism. 18 patients had subclinical hypothyroidism. We 

used clinical-neurological examination of patients and doppler ultrasonography of the vessels of the head and neck. 

Results Symptoms of damage of the cranial nerves and vestibular-cerebellar syndrome were most often de-

tected in patients with primary hypothyroidism. Pseudobulbar disorders were found in 37,5% of patients with 

autoimmune thyroiditis and in 35% of patients with postoperative hypothyroidism. Neurological examination of 

patients showed oculomotor disturbances in 62,5% of patients with autoimmune thyroiditis and in 65% of those 

with postoperative hypothyroidism. Extrapyramidal syndrome was the least frequent. The significant difference in 

the frequency of the studied syndromes in patients with autoimmune thyroiditis and in those with postoperative 

hypothyroidism was not detected. It should be noted that all the studied syndromes were of a mild severity. Thus, 

in patients with primary hypothyroidism, doppler changes in the neck vessels were nonspecific. Only 28,2% ex-

perienced hemodynamically significant decrease in blood flow to the vertebral arteries. In other cases, the damage 

to vertebral, common and internal carotid arteries was hemodynamically insignificant. Stenosis of the vertebral 

arteries was caused by extravasal compression. Lesions in the common carotid arteries in all patients was hemo-

dynamically insignificant (reduction of blood flow by 15-30%). Stenosis was caused by atherosclerotic changes 

in the vascular wall. The damage to the internal carotid arteries was also hemodynamically insignificant in all 

patients. However, there was no correlation between the degree of blood flow decrease and the severity of organic 

syndromes in the structure of the central nervous system (p> 0,05).  

Conclusions. 1. The organic syndromes in the structure of the central nervous system damage mainly had a 

mild degree of severity and reflected the simultaneous involvement of several structures of the brain in the patho-

logical process. Symptoms of damage of the cranial nerves and vestibular-cerebellar disorders occurred most often 

in patients with primary hypothyroidism. Extrapyramidal disorders were more likely to occur in patients with more 

severe hormonal deficiency, whereas pyramidal syndrome, cranial nerve damage syndrome, and vestibular-cere-

bellar disorders were found to be approximately the same in patients with subclinical and clinically pronounced 

hypothyroidism. 

2. Doppler changes in the neck vessels were nonspecific in patients with primary hypothyroidism. The dam-

age of vertebral, common and internal carotid arteries was hemodynamically insignificant. Stenosis of the vertebral 

arteries was caused by extravasal compression. The pathology of the general and internal carotid arteries was 

caused by an atherosclerotic vascular lesion. 

Keywords: autoimmune thyroiditis, subclinical hypothyroidism 

 

Introduction.  

The multifunctionality of the thyroid gland func-

tion and the influence of its hormones on various pro-

cesses of the vital activity of the organism cause a com-

plicacy of the symptom complexes developing in hypo-

thyroidism: disturbance of the central nervous system, 

endocrine, immune, cardiovascular and other systems, 

dystrophy and mucosal edema of various tissues and 

organs. The expressed functional and organic changes 

in organs contribute to the emergence and manifesta-

tion of other diseases secondary to hypothyroidism. 

The clinical picture of hypothyroidism is due to a de-

crease in the influence of thyroid hormones on the me-

tabolism, a decrease in the activity of all metabolic pro-

cesses [1, 2, 5]. 

Subclinical hypothyroidism is of great im-

portance, since the brain is too sensitive even to a slight 

deficiency of thyroid hormones in the body. This leads 

to depression, aggressiveness, and loss of intelligence 

[3, 4, 6]. 

Slowness of thinking, retardation, drowsiness, 

memory loss is found in many patients, and the degree 

of these disorders depends on the reduction of thyroid 

gland function [7, 8, 10]. The development of cretinism 

in children, which manifests itself as a delay in psycho-

neurological and physical growth is the most severe 

complication of hypothyroidism. Psychoneurological 

disorders in children suffering from congenital hypo-

thyroidism are far from having a constant tendency to 

reverse development, even with the early administra-

tion of the substitution therapy. This is due to the sig-

nificant influence of thyroid hormones during the pe-

riod of the prenatal development of the nervous system 

and to the inability to eliminate the defect in newborn 
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infants. Chronic hypothyroid encephalopathy is most 

often manifested by emotional disturbances. The brain 

is very sensitive to a deficiency of thyroid hormones in 

the body. It manifests itself in a depressed mood, a feel-

ing of sorrow and severe depression [10, 11].  

The aim of the study. To identify the clinical fea-

tures of organic brain damage in patients with subclin-

ical and clinically expressed hypothyroidism against 

the background of autoimmune thyroiditis and postop-

erative hypothyroidism. Materials and methods. Pa-

tients with neurological disorders secondary to endo-

crine pathology. Methods: clinical-neurological, dop-

pler ultrasonography of the vessels of the head and neck 

and psychodiagnostic ones. In order to determine the 

peculiarities of cognitive functions, we used the MMSE 

test (Mini Mental State Examination), methods of eval-

uation of attention on the Schultz tables modified by 

Horbova F.D. and memory was tested by "Memorizing 

10 words" (by Luria A.R.).  

The study involved 56 patients with hypothyroid-

ism as a result of AIT (autoimmune thyroiditis) and 20 

patients with postoperative hypothyroidism. The con-

trol group consisted of 20 practically healthy persons. 

58 (76,3%) of patients were on substitution therapy us-

ing synthetic derivatives of L-thyroxin, and 18 (23,7%) 

patients had subclinical hypothyroidism. We used clin-

ical-neurological and electrophysiological examination 

of patients. 

Research results discussion 

The symptoms of hypothyroidism were detected 

in all patients during the clinical examination: memory 

impairment, decreased ability to work, fast fatigability, 

sleep disturbances, swelling of the face and extremities, 

recurrent pain in the region of the heart. Patients with 

hypothyroidism complained of headache, dizziness, in-

stability while walking, noise and tinnitus in the ears 

and head, periodic loss of vision and hearing, increased 

blood pressure, emotional instability, decreased emo-

tional background. 

In the structure of the damage of the central nerv-

ous system, there have been identified and studied the 

symptoms of pyramidal syndrome, vestibular-cerebel-

lar and extrapyramidal disorders, syndrome of the cra-

nial nerves damage. Pyramidal syndrome was evalu-

ated by the presence of changes in deep and superficial 

reflexes, the presence of pathological reflexes, in-

creased muscle tone for spasticity type and decreased 

muscle strength. Vestibular-cerebellar syndrome was 

evaluated by the presence and degree of vertigo sever-

ity, the presence and severity of nystagmus and the ac-

curacy of the implementation of coordinating samples. 

Extrapyramidal syndrome was evaluated by the pres-

ence and degree of severity of changes in muscle tone, 

as well as by characteristic disorders of motor actions. 

The evaluation of the syndrome of cranial nerves 

damage was carried out by the presence and severity of 

pseudobulbar syndrome, oculomotor disorders and 

symptoms of central damage of the facial nerve. 

Symptoms of damage of the cranial nerves and 

vestibular-cerebellar syndrome were most often de-

tected in patients with primary hypothyroidism. Pseu-

dobulbar disorders were found in 21 (37,5%) patients 

with autoimmune thyroiditis and in 7 (35%) patients 

with postoperative hypothyroidism. Neurological ex-

amination of patients showed oculomotor disturbances 

in 35 (62,5%) patients with autoimmune thyroiditis and 

in 13 (65%) of those with postoperative hypothyroid-

ism. Extrapyramidal syndrome was the least frequent. 

The significant difference in the frequency of the 

studied syndromes in patients with autoimmune thy-

roiditis and in those with postoperative hypothyroidism 

was not detected. It should be noted that all the studied 

syndromes were of a mild severity. 

The picture of organic brain damage depended on 

the severity of the primary hypothyroidism. Extrapy-

ramidal disorders were more likely to occur in patients 

with more severe hormonal deficiency, whereas pyram-

idal syndrome, cranial nerve damage syndrome, and 

vestibular-cerebellar disorders were found to be ap-

proximately the same in patients with subclinical and 

clinically pronounced hypothyroidism. Pseudobulbar 

disorders were observed in 6 (33,3%) patients with sub-

clinical hypothyroidism and in 24 (41,4%) patients with 

clinical hypothyroidism, oculomotor disorders were 

observed in 11 (61%) and 33 (56,9%) respectively. 

However, the degree of severity of all the considered 

syndromes did not depend on the severity of hypothy-

roidism. 

Cognitive impairment was noted in 56 (73,7%) of 

the patients. No one of these patients had severe cogni-

tive impairments leading to a violation of social adap-

tation. In most patients (64,5%) cognitive impairments 

were mild. Patients complained of a slight decrease in 

memory, absent-mindedness, which did not reduce 

their working capacity and did not lead to a social mal-

adaptation. Among patients with hypothyroidism sec-

ondary to AIT and with hypothyroidism without AIT, 

the incidence of cognitive impairments was practically 

the same. For instance, in patients with AIT, impaired 

attention and memory were noted in 75% of cases (42 

patients), and in patients with hypothyroidism without 

AIT in 70% of individuals. There were no significant 

differences in the severity of cognitive impairment in 

patients of both groups either. Among patients with 

subclinical and clinical hypothyroidism, there were no 

significant differences in the incidence or the severity 

of cognitive impairment. Disturbances in memory and 

attention were noted in 13 (72,2%) patients with sub-

clinical hypothyroidism. Among patients with clinical 

hypothyroidism, these disorders were found in 72,4% 

(42 patients).  

Doppler ultrasonography of the vessels of the head 

and neck was performed in 46 patients with primary hy-

pothyroidism aged between 33 and 66 years. Changes 

in blood vessels were detected in 71,7% of cases (33 

patients). In all these patients, doppler changes were 

observed in extracranial vessels. There were no 

changes in the patientsô intracranial vessels, which 

could be seen.  

In 96% of cases (44 patients) their vertebral arter-

ies were injured. Of these, 10,8% (5 patients) had addi-

tional damage to the general and internal carotid arter-

ies. 2 patients (4,35%) noted an isolated lesion of both 

carotid arteries. 
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A combined lesion of the right and left vertebral 

arteries was observed in 21,7% of the cases (10 pa-

tients). An isolated lesion of the right vertebral artery 

was detected in 47,8% of the subjects (22 patients). An 

isolated lesion of the left vertebral artery was less com-

mon, but no statistically significant difference was ob-

tained. These changes were observed in 28,2% of the 

cases (13 patients), (p> 0.05).  

In 11 patients (23,9%), the damage to the vertebral 

arteries was hemodynamically significant. Of these, 

three patients had a decrease in blood flow to the right 

vertebral artery by 40-50%, caused in one case by hy-

poplasia of the vertebral artery, and in the other case, 

by a vascular bending against the background of extrav-

asal compression. In other two people there was a de-

crease in blood flow to the left vertebral artery by 40-

50%, caused in both cases by extravasal compression 

of the vessels. In one patient the vascular bending 

against the background of extravasal compression led 

to a decrease in blood flow to the right vertebral artery 

by 60%. In the rest of the patients the damage to the 

vertebral arteries was hemodynamically insignificant 

(stenosis - 20-40%). The damage was caused by extrav-

asal compression of the vessels.  

Lesions in the common carotid arteries in all pa-

tients was hemodynamically insignificant (reduction of 

blood flow by 15-30%). Stenosis was caused by ather-

osclerotic changes in the vascular wall. The damage to 

the internal carotid arteries was also hemodynamically 

insignificant in all patients (stenosis of 20-40%), 

among whom one patient had atherosclerotic changes 

in the intima-media complex, in one patientôs both ves-

sels there were homogeneous, local atherosclerotic 

plates with an even surface that occupy one wall of the 

vessel.  

Signs of noncoarse difficulty in venous outflow 

were detected in 13,04% of patients (6 patients) and all 

those experiencing a combination with lesions of the 

vertebral arteries. 

Thus, in patients with primary hypothyroidism, 

doppler changes in the neck vessels were nonspecific. 

Only 28,2% (13 people) experienced hemodynamically 

significant decrease in blood flow to the vertebral arter-

ies. In other cases, the damage to vertebral, common 

and internal carotid arteries was hemodynamically in-

significant. Stenosis of the vertebral arteries was caused 

by extravasal compression. Lesions in the vertebral ar-

teries against the background of extravasal compres-

sion was observed in patients of all age groups (33-64 

years), the average age - 46.5 Ñ 8.9 years. The decrease 

in blood flow to the general and internal carotid arteries 

was hemodynamically insignificant in all cases. The 

pathology was caused by an atherosclerotic vascular le-

sion. This pathology was observed in patients aged 59-

66 years, with an average age of 62 Ñ 5.7 years. Patients 

in this group were reliably older than patients with only 

the lesions in the vertebral arteries (p <0.05). However, 

there was no correlation between the degree of blood 

flow decrease and the severity of organic syndromes in 

the structure of the central nervous system (p> 0,05).  

Conclusions. 

1. The organic syndromes in the structure of the 

central nervous system damage mainly had a mild de-

gree of severity and reflected the simultaneous involve-

ment of several structures of the brain in the pathologi-

cal process. Symptoms of damage of the cranial nerves 

and vestibular-cerebellar disorders occurred most often 

in patients with primary hypothyroidism. Extrapyrami-

dal disorders were more likely to occur in patients with 

more severe hormonal deficiency, whereas pyramidal 

syndrome, cranial nerve damage syndrome, and vestib-

ular-cerebellar disorders were found to be approxi-

mately the same in patients with subclinical and clini-

cally pronounced hypothyroidism. 

2. Doppler changes in the neck vessels were non-

specific in patients with primary hypothyroidism. The 

damage of vertebral, common and internal carotid ar-

teries was hemodynamically insignificant. Stenosis of 

the vertebral arteries was caused by extravasal com-

pression. The pathology of the general and internal ca-

rotid arteries was caused by an atherosclerotic vascular 

lesion. 
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ɸʅʆʊɸʎɯʗ 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʧʦʰʫʢʫ ʜʦʜʘʪʢʦʚʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʥʘʜʣʠʰʢʦʚʦʾ ʚʘʛʠ ʫ ʭʚʦʨʠʭ ʟ ʮʫʢʨʦʚʠʤ 

ʜʽʘʙʝʪʦʤ. ʄʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ʙʽʦʽʤʧʝʜʘʥʩʦʤʝʪʨʽʾ, ʷʢʠʡ ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʩʝʙʝ, ʷʢ ʧʨʦʩʪʠʡ ʪʘ ʝʬʝʢ-

ʪʠʚʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʜʣʠʰʢʫ ʤʘʩʠ ʪʽʣʘ. 

ABSTRACT 

The article is devoted to the search of additional methods of diagnostics of overweight in patients with dia-

betes. We used the bioimpedance measurements method that proved itself as simple and effective to determine 

excess body weight. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʽʘʙʝʪ, ʥʘʜʣʠʰʢʦʚʘ ʚʘʛʘ, ʽʤʧʝʜʘʥʩʦʤʝʪʨʽʷ, ʦʞʠʨʽʥʥʷ, ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʠʥʜʨʦʤ, ʽʥ-

ʜʝʢʩ ʤʘʩʠ ʪʽʣʘ. 

Keywords: diabetes, overweight, bioimpedance measurements, adiposity, metabolic syndrome, body mass 

index. 

 

ɺʩʪʫʧ: 

ʆʞʠʨʽʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʧʨʦ-

ʙʣʝʤ ʩʫʯʘʩʥʦʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ. ʂʽʣʴʢʽʩʪʴ ʦʩʽʙ, ʷʢʽ 

ʤʘʶʪʴ ʥʘʜʣʠʰʢʦʚʫ ʚʘʛʫ, ʧʨʦʛʨʝʩʠʚʥʦ ʟʙʽʣʴʰʫ-

ʻʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ ʟʨʦʩʪʘʻ ʽ ʯʘʩʪʦʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʤʝ-

ʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ - ʢʦʤʧʣʝʢʩʫ ʤʝʪʘʙʦʣʽʯʥʠʭ, 

ʛʦʨʤʦʥʘʣʴʥʠʭ ʽ ʢʣʽʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʪʽʩʥʦ ʘʩʦʮʽʡʦ-

ʚʘʥʠʭ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ. ʆʞʠʨʽʥʥʷ ʽ ʎɼ 

2 ʪʠʧʫ ʻ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʩʝʨʮʝʚʦ-ʩʫ-

ʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʠʪʴ ʽʥʩʫʣʽ-

ʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʽ ʢʦʤʧʝʥʩʘʪʦʨʥʘ ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʷ 

[1, 2]. 

ɼʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʥʝʤʘʻ ʻʜʠʥʦʾ ʜʫʤʢʠ ʧʨʦ 

ʧʝʨʰʦʧʨʠʯʠʥʫ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʚ ʧʘʪʦʛʝ-

ʥʝʟʽ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ. ɹʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ 

ʚʚʘʞʘʶʪʴ, ʱʦ ʩʧʘʜʢʦʚʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʦʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʽ ʪʘ ʦʞʠʨʽʥʥʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʥʠʟʴʢʦʶ ʬʽʟʠ-

ʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʽ ʥʘʜʤʽʨʥʠʤ ʭʘʨʯʫʚʘʥʥʷʤ ʚʠʟʥʘ-

ʯʘʻ ʨʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ ʽ ʪʢʘʥʠʥʥʦʾ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝ-

ʥʪʥʦʩʪʽ [3, 4, 5]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʥʘʡʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʚ'ʷ-

ʟʢʫ ʤʽʞ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ ʪʘ ʦʞʠʨʽʥʥʷʤ, 

ʱʦ ʚʽʜʽʛʨʘʻ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʽʥʩʫʣʽʥʦʨʝʟʠ-

ʩʪʝʥʪʥʦʛʦ ʩʠʥʜʨʦʤʫ ʷʢ ʪʘʢʦʛʦ [6, 7]. ʇʨʘʢʪʠʯʥʦ 

80% ʭʚʦʨʠʭ ʥʘ ʎɼ 2 ʪʠʧʫ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʦʞʠʨʽʥʥʷ, 

ʥʘʷʚʥʽʩʪʴ ʷʢʦʛʦ ʥʝʩʝ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ. ʊʘʢ, ʷʢʱʦ ʚ ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ, ʎɼ 

ʫ ʮʽʣʦʤʫ ʨʝʻʩʪʨʫʻʪʴʩʷ ʫ 4 % ʚʠʧʘʜʢʽʚ, ʤʦʞʣʠʚʽʩʪʴ 

ʡʦʛʦ ʧʨʦʷʚʫ ʚ ʦʩʽʙ ʽʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʩʪʘ-

ʥʦʚʠʪʴ 20-30 % [8, 9]. ʎʝʡ ʬʘʢʪ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʟ ʦʛʣʷʜʫ ʥʘ ʝʧʽʜʝʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʧʦʰʠ-

ʨʝʥʥʷ ʦʞʠʨʽʥʥʷ ʡ ʎɼ ʥʘ ʧʣʘʥʝʪʽ. ʆʢʨʽʤ ʚʽʜʦʤʦʛʦ 

ʟʚ'ʷʟʢʫ ʦʞʠʨʽʥʥʷ ʟ ʎɼ 2 ʪʠʧʫ, ʚʦʥʦ ʪʘʢʦʞ ʘʩʦʮʽʶ-

ʻʪʴʩʷ ʟ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ʥʠʟʢʠ ʽʥʰʠʭ ʧʘ-

ʪʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠ-

ʩʪʝʤʠ, ʘʪʝʨʦʩʢʣʝʨʦʟʫ, ʜʠʩʣʽʧʽʜʝʤʽʾ, ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽ-

ʧʝʨʪʝʥʟʽʾ, ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʩʫʜʠʥ-

ʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [10, 11]. 

ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ ï ʧʦʰʠʨʝʥʝ ʥʝʽʥʬʝʢ-

ʮʽʡʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʝ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʥʝʟʘʣʝ-

ʞʥʠʡ ʬʘʢʪʦʨ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦ-

ʩʪʽ ʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʗʢ ʚʽʜʦʤʦ, ʦʩ-

ʥʦʚʥʘ ʧʨʠʯʠʥʘ ʩʤʝʨʪʝʡ ʫ 52% ʧʘʮʽʻʥʪʽʚ ʟ ʎɼ - 
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ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ [12, 13, 14]. ʅʘ ʩʴʦ-

ʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʎɼ 2 ʪʠʧʫ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʝʢʚʽʚʘ-

ʣʝʥʪ ʧʨʠʩʫʪʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʘ ʢʣʽʥʽʯʥʦ ʚʠʨʘʞʝʥʦʛʦ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʛʦʚʦʨʠʪʴ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʠʜʽʣʷʪʠ ʮʴʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʶ ʦʩʦʙ-

ʣʠʚʫ ʫʚʘʛʫ. ɿʘ ʫʤʦʚ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʩʝʨʮʝʚʦ-ʩʫ-

ʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ 2-5 ʨʘʟʽʚ ʯʘʩ-

ʪʽʰʝ, ʥʽʞ ʫ ʦʩʽʙ ʙʝʟ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ [15, 16]. ʇʨʠ 

ʮʴʦʤʫ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ ʩʪʘʥʽʚ, ʷʢ ʽʰʝ-

ʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ, ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʘ, ʘʨʪʝʨʽʘʣʴʥʘ 

ʛʽʧʝʨʪʝʥʟʽʷ, ʛʦʩʪʨʝ ʧʦʨʫʰʝʥʥʷ ʤʦʟʢʦʚʦʛʦ ʢʨʦʚʦʦ-

ʙʽʛʫ [17, 18]. 

ʆʩʪʘʥʥʽʤʠ ʜʝʩʷʪʠʨʽʯʯʷʤʠ ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʥʘ 

ʎɼ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ï ʟ 1980 ʨʦʢʫ ʧʦ-

ʰʠʨʝʥʽʩʪʴ ʎɼ ʩʝʨʝʜ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʙʽʣʴʰʠ-

ʣʘʩʴ ʤʘʡʞʝ ʚʜʚʽʯʽ: ʟ 4,7% ʜʦ 8,5%. ɿʨʦʩʪʘʥʥʷ ʟʘʭʚʦ-

ʨʶʚʘʥʦʩʪʽ ʚʽʜʦʙʨʘʞʘʻ ʟʙʽʣʴʰʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ-

ʢʠʭ ʯʠʥʥʠʢʽʚ ʨʠʟʠʢʫ ʎɼ, ʷʢ ʥʘʜʤʽʨʥʘ ʤʘʩʘ ʪʽʣʘ ʪʘ 

ʦʞʠʨʽʥʥʷ. ʋʢʨʘʾʥʘ ʥʝ ʻ ʚʠʥʷʪʢʦʤ. ʊʘʢ, 2016 ʨʦʢʫ ʚ 

ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʚʘʣʦʩʴ 533109 ʭʚʦʨʠʭ ʟ ʦʞʠʨʽʥʥʷʤ, 

ʪʦʜʽ ʷʢ 2014 ï ʣʠʰʝ 519883 ʭʚʦʨʠʭ. ʊʨʝʙʘ ʟʘʟʥʘ-

ʯʠʪʠ, ʱʦ ʦʞʠʨʽʥʥʷ ʥʝ ʣʠʰʝ ʧʨʦʚʦʢʫʻ ʨʦʟʚʠʪʦʢ ʎɼ, 

ʘʣʝ ʡ ʩʫʧʨʦʚʦʜʞʫʻ ʭʚʦʨʦʛʦ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʟʘʭʚʦ-

ʨʶʚʘʥʥʷ, ʽ ʩʪʫʧʽʥʴ ʡʦʛʦ ʟʙʽʣʴʰʫʻʪʴʩʷ.  

ʂʣʽʥʽʯʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʎɼ ʻ ʪʝ, ʱʦ ʚʽʥ ʚʚʘʞʘ-

ʻʪʴʩʷ ʚʘʛʦʤʠʤ ʬʘʢʪʦʨʦʤ ʟʨʦʩʪʘʥʥʷ ʩʝʨʮʝʚʦ - ʩʫʜʠʥ-

ʥʦʾ ʧʘʪʦʣʦʛʽʾ. ʉʝʨʝʜ ʭʚʦʨʠʭ ʥʘ ʽʥʩʫʣʴʪʠ ʤʦʟʢʫ, ʽʥ-

ʬʘʨʢʪ ʤʽʦʢʘʨʜʘ ʧʝʨʝʚʘʞʘʶʪʴ ʭʚʦʨʽ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽ-

ʘʙʝʪ. ɿʘʛʘʣʦʤ ʮʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʜʽʘʙʝʪ ʫ 

3-4 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʣʶʜʝʡ ʙʝʟ ʜʽʘʙʝʪʫ. ɺʠʟʥʘʥʥʷ 

ʩʘʤʦʛʦ ʜʽʘʙʝʪʫ ʷʢ ʯʠʥʥʠʢʘ ʚʠʥʠʢʥʝʥʥʷ ʩʝʨʮʝʚʦ-ʩʫ-

ʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʧʨʠʪʘʤʘʥ-

ʥʠʤʠ ʡʦʤʫ ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ: ʭʨʦʥʽʯ-

ʥʦʶ ʛʽʧʝʨʛʣʽʢʝʤʽʻʶ, ʜʠʩʣʽʧʽʜʝʤʽʻʶ, ʘʨʪʝʨʽʘʣʴʥʦʶ 

ʛʽʧʝʨʪʝʥʟʽʻʶ, ʘ ʪʘʢʦʞ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʜʽʘʙʝʪʫ ð ʥʝ-

ʬʨʦʧʘʪʽʻʶ ʪʘ ʥʝʡʨʦʧʘʪʽʷʤʠ. ʇʘʪʦʛʝʥʝʪʠʯʥʦ ʜʽʘʙʝʪ 

2 ʪʠʧʫ ʚʠʟʥʘʻʪʴʩʷ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʱʦ ʚʠʥʠʢʘʻ ʚʥʘ-

ʩʣʽʜʦʢ ʧʦʨʫʰʝʥʴ ʩʝʢʨʝʮʽʾ ʽʥʩʫʣʽʥʫ ʡ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʡʦʛʦ ʚʧʣʠʚʫ, ʽʥʩʫʣʽʥʦʜʝʬʽʮʠʪʫ ʪʘ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝ-

ʥʪʥʦʩʪʽ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʮʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʟʤʽʥ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʝʚʦʣʶʮʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ ʨʽʟʥʝ. 

ʊʦʤʫ ʥʘʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʦʜʥʦʤʫ ʟ ʥʠʭ ʥʝʜʦʮʽʣʴʥʦ. ɯ 

ʩʫʯʘʩʥʘ ʜʫʤʢʘ ʧʨʦʚʽʜʥʠʭ ʜʽʘʙʝʪʦʣʦʛʽʚ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʪʝʟʠ, ʱʦ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ ʻ ʩʠʥʜʨʦʤʦʤ ʭʨʦ-

ʥʽʯʥʦʾ ʛʽʧʝʨʛʣʽʢʝʤʽʾ ʟ ʽʥʩʫʣʽʥʦʜʝʬʽʮʠʪʦʤ ʥʘ ʪʣʽ ʽʥ-

ʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ [19].  

ɹʽʦʽʤʧʝʜʘʥʩʥʠʡ ʘʥʘʣʽʟ (ɹɯɸ) - ʮʝ ʢʦʥʪʘʢʪʥʠʡ 

ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʙʽʦʣʦ-

ʛʽʯʥʠʭ ʪʢʘʥʠʥ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʢʠ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʦʨʛʘʥʽʟʤʫ. ʋ ʙʽʦʽʤʧʝʜʘʥʩʥʦʤʫ ʘʥʘʣʽʟʽ ʚʠʤʽʨʶʶʪʴʩʷ 

ʘʢʪʠʚʥʠʡ ʽ ʨʝʘʢʪʠʚʥʠʡ ʦʧʽʨ ʪʽʣʘ ʣʶʜʠʥʦ ʽ / ʘʙʦ ʡʦʛʦ 

ʩʝʛʤʝʥʪʽʚ ʥʘ ʨʽʟʥʠʭ ʯʘʩʪʦʪʘʭ. ʅʘ ʾʭ ʦʩʥʦʚʽ ʨʦʟʨʘʭʦ-

ʚʫʶʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʫ ʪʽʣʘ, ʪʘʢʽ ʷʢ ʞʠ-

ʨʦʚʘ, ʢʣʽʪʠʥʥʘ ʽ ʩʢʝʣʝʪʥʦ-ʤ'ʷʟʦʚʘ ʤʘʩʠ, ʦʙʩʷʛ ʽ ʨʦʟ-

ʧʦʜʽʣ ʚʦʜʠ ʚ ʦʨʛʘʥʽʟʤʽ [20].  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʙʽʦʽʤʧʝʜʘʥʩʥʠʡ ʘʥʘʣʽʟ 

ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʩʚʦʾʡ ʧʨʘʢʪʠʮʽ ʣʽʢʘʨʽ ʨʽʟ-

ʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ: ʜʽʻʪʦʣʦʛʠ, ʝʥʜʦʢʨʠʥʦʣʦʛʠ, ʜʦ-

ʢʪʦʨʘ ʽʥʰʠʭ ʥʘʧʨʷʤʢʽʚ [21]. ʄʝʪʦʜʠʢʘ ʥʘʜʘʻ ʣʽʢʘ-

ʨʝʚʽ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʮʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʢʘʟʫʻ ʥʘ ʥʝ-

ʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʜʦʧʦʤʘʛʘʻ ʫ ʚʠʟʥʘ-

ʯʝʥʥʽ ʪʘʢʪʠʢʠ ʣʽʢʫʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʽ ʽ ʤʝʪʦʜʠ: 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʘʜʣʠʰʢʫ ʚʘʛʠ ʥʘ ʧʝ-

ʨʝʙʽʛ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʧʦʢʘʟʥʠʢʠ ʽʥʩʫʣʽʥʦʨʝʟʠʩ-

ʪʝʥʪʥʦʩʪʽ, ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʽʜ ʥʘʰʠʤ ʥʘʛʣʷ-

ʜʦʤ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ 40 ʧʘʮʽʻʥʪʽʚ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝ-

ʪʦʤ 2 ʪʠʧʫ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ɺʆʆɿ (1997) ɯʄʊ 

ʫ ʤʝʞʘʭ ʚʽʜ 20 ʜʦ 24,9 ʢʛ/ʤ2 ʚʽʜʥʦʩʠʣʠ ʜʦ ʥʦʨʤʘʣʴ-

ʥʦʾ ʤʘʩʠ ʪʽʣʘ, ɯʄʊ ʚʽʜ 25 ʜʦ 29,9 ʢʛ/ʤ2 ʦʮʽʥʶʚʘʣʠ ʷʢ 

ʥʘʜʣʠʰʢʦʚʫ ʤʘʩʫ, ɯʄʊ ʚʽʜ 30,0 ʜʦ 34,9 ʢʛ/ʤ2 ï ʷʢ 

ʦʞʠʨʽʥʥʷ (ɯ ʩʪʫʧʝʥʷ), ʚʽʜ 35,0 ʜʦ 39,0 ʢʛ/ʤ2 ï ʚʠʨʘ-

ʞʝʥʝ ʦʞʠʨʽʥʥʷ ( ɯɯ ʩʪ.), ʙʽʣʴʰʝ 39,0 ʢʛ/ʤ2 ï ʜʫʞʝ ʚʠ-

ʨʘʞʝʥʝ ʦʞʠʨʽʥʥʷ ( ɯɯɯ ʩʪ.).  

ʇʘʮʽʻʥʪʠ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ 2 ʛʨʫʧʠ ʟʘ ʧʦʢʘ-

ʟʥʠʢʦʤ ɯʄʊ (ʽʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ).  

ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʫʚʽʡʰʣʠ 15 ʧʘʮʽʻʥʪʽʚ (13 ʞʽ-

ʥʦʢ ʪʘ 2 ʯʦʣʦʚʽʢʠ) ʚʽʢʦʤ ʚʽʜ 41 ʜʦ 80 ʨʦʢʽʚ (ʩʝʨʝʜʥʽʡ 

ʚʽʢ 60,60Ñ2,81) ʟ ɯʄʊ ʤʝʥʰʝ 30. ʅʘ ʜʽʻʪʦʪʝʨʘʧʽʾ ʟʥʘ-

ʭʦʜʠʣʠʩʴ 2 ʧʘʮʽʻʥʪʽʚ, 13 ʭʚʦʨʠʭ - ʥʘ ʩʪʘʙʽʣʴʥʽʡ ʜʦʟʽ 

ʮʫʢʨʦʟʥʠʞʫʶʯʠʭ ʧʨʝʧʘʨʘʪʽʚ (7 ʭʚʦʨʠʭ - ɻʣʶʢʦʬʘʞ 

500 ʤʛ 1ʪ 2ʨ/ʜʝʥʴ, 4 ʭʚʦʨʠʭ - ɼʠʘʙʝʪʦʥ ʄʈ 60 ʤʛ 1ʪ 

ʫʪʨʦʤ, ɻʣʶʢʦʬʘʞ 1000 ʤʛ1ʪ 2ʨ/ʜʝʥʴ, 2 ʭʚʦʨʠʭ - ʌʦ-

ʨʢʩʠʛʘ 10 ʤʛ 1ʪ ʜʥʝʤ, ɻʣʶʢʦʬʘʞ 500 ʤʛ 1ʪ 2ʨ/ʜʝʥʴ). 

ʊʨʠʚʘʣʽʩʪʴ ʜʽʘʙʝʪʫ - ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʠʡ ï 3 ʧʘʮʽʻ-

ʥʪʘ, ʪʨʠʚʘʣʽʩʪʴ ʜʦ ʨʦʢʫ ï 1 ʧʘʮʽʻʥʪ, ʙʽʣʴʰʝ ʨʦʢʫ ï 

11 ʧʘʮʽʻʥʪʽʚ. 

ɼʦ ʜʨʫʛʦʾ ʛʨʫʧʠ ʫʚʽʡʰʣʠ 25 ʧʘʮʽʻʥʪʽʚ (13 ʞʽ-

ʥʦʢ ʪʘ 12 ʯʦʣʦʚʽʢʽʚ) ʚʽʢʦʤ ʚʽʜ 38 ʜʦ 74 ʨʦʢʽʚ (ʩʝʨʝʜ-

ʥʽʡ ʚʽʢ 54,4Ñ2,16) ʟ ɯʄʊ ʙʽʣʴʰʝ 30. ʅʘ ʜʽʻʪʦʪʝʨʘʧʽʾ 

ʟʥʘʭʦʜʠʣʠʩʴ 5 ʧʘʮʽʻʥʪʽʚ, 20 ʭʚʦʨʠʭ - ʥʘ ʩʪʘʙʽʣʴʥʽʡ 

ʜʦʟʽ ʮʫʢʨʦʟʥʠʞʫʶʯʠʭ ʧʨʝʧʘʨʘʪʽʚ (9 ʧʘʮʽʻʥʪʽʚ - 

ɻʣʶʢʦʬʘʞ 1000 ʤʛ 1ʪ 2ʨ/ʜʝʥʴ, 7 ʧʘʮʽʻʥʪʽʚ - ɻʣʶʢʦ-

ʬʘʞ 500 ʤʛ 2 ʨ/ʜ, 4 ʧʘʮʽʻʥʪʽʚ - ɼʠʘʙʝʪʦʥ ʄʈ 60 ʤʛ 

1ʪ ʫʪʨʦʤ, ɻʣʶʢʦʬʘʞ 1000 ʤʛ 1ʪ ʨ/ʜʝʥʴ). ʊʨʠʚʘʣʽʩʪʴ 

ʜʽʘʙʝʪʫ ï ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʠʡ ï 4 ʧʘʮʽʻʥʪʘ, ʜʦ ʨʦʢʫ ï 

7 ʧʘʮʽʻʥʪʽʚ, ʙʽʣʴʰʝ ʨʦʢʫ ï 14 ʧʘʮʽʻʥʪʽʚ. 

ɺʩʽ ʧʘʮʽʻʥʪʠ ʜʦʪʨʠʤʫʚʘʣʠʩʷ ʜʽʻʪʠ ʟʛʽʜʥʦ ʟ ʙʘ-

ʟʘʣʴʥʠʤ ʤʝʪʘʙʦʣʽʟʤʦʤ (ʫ 1 ʛʨʫʧʽ ʩʝʨʝʜʥʽʡ ʢʘʣʦʨʘʞ 

ʩʢʣʘʜʘʚ 1400 ʢʢʘʣ ʥʘ ʜʦʙʫ, ʫ 2 ʛʨʫʧʽ ï 1900 ʢʢʘʣ ʥʘ 

ʜʦʙʫ). 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʭʚʦʨʠʤʠ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʦ-

ʪʷʛʦʤ 6 ʤʽʩʷʮʽʚ. ɺʩʽʤ ʧʘʮʽʻʥʪʘʤ ʥʘ 3-ʭ ʚʽʟʠʪʘʭ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʚʘʛ Tanita, ʚʠʨʦʙʥʠʮʪʚʘ çTanitaè, ʗʧʦʥʽʷ, 

ʧʨʦʚʦʜʠʣʦʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʘʛʠ, ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ, 

ʚʠʟʥʘʯʘʚʩʷ ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʚʽʜ-

ʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʨʽʜʠʥʠ, ʚʤʽʩʪ ʤ'ʷʟʦʚʦʾ ʤʘʩʠ, ʨʽʚʝʥʴ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ.  

ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʟʘʩʪʦ-

ʩʦʚʫʚʘʣʦʩʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʶ ʮʫʢʨʫ ʢʨʦʚʽ ʥʘʪʱʝ, 

ʧʦʩʪcʧʨʘʥʜʽʘʣʴʥʘ ʛʣʽʢʝʤʽʷ, ʨʽʚʝʥʴ ʉ ï ʧʝʧʪʠʜʫ, ʨʽ-

ʚʝʥʴ ʛʣʽʢʦʚʘʥʦʛʦ ʛʝʤʦʛʣʦʙʽʥʫ (HbA1c), ʨʽʚʝʥʴ ʽʥʩʫ-

ʣʽʥʫ, ʽʥʜʝʢʩ ʅʆʄɸ.  

ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʟʘʩʪʦʩʦʚʫ-

ʚʘʣʦʩʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫ (ɿʍ), 

ʭʦʣʝʩʪʝʨʠʥʫ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ 

(ʃʇʅʑ), ʭʦʣʝʩʪʝʨʠʥʫ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴ-

ʥʦʩʪʽ (ʃʇɺʑ), ʪʨʠʛʣʠʮʝʨʠʜʽʚ. 

ɹʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʨʽʚʥʷ 

ɸʃʊ, ɸʉʊ, ʙʽʣʽʨʫʙʽʥʫ ʟʘʛʘʣʴʥʦʛʦ, ʨʽʚʥʶ ʩʝʯʦʚʦʾ ʢʠ-

ʩʣʦʪʠ. ʊʘʢʦʞ ʫ ʧʘʮʽʻʥʪʽʚ ʚʠʤʽʨʶʚʘʣʠ ʨʽʚʝʥʴ ʢʦʨʪʠ-

ʟʦʣʘ ʪʘ ʦʩʪʝʦʧʨʦʛʝʨʽʥʘ. ɺʩʽ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 
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ʚʠʤʽʨʶʚʘʣʠʩʴ ʜʚʽʯʽ: ʥʘ 1 ʪʘ 2 ʚʽʟʠʪʘʭ. ʉʪʘʪʠʩʪʠʯʥʘ 

ʦʙʨʦʙʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤʫ 

ʢʦʤʧôʶʪʝʨʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

ɺ ʪʘʙʣʠʮʽ 1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʦ-

ʢʘʟʥʠʢʠ ʭʚʦʨʠʭ 1 ʪʘ 2 ʛʨʫʧʠ.  

ɺ ʦʙʦʭ ʛʨʫʧʘʭ ʧʽʜ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʝʱʦ 

ʟʥʠʟʠʣʘʩʷ ʚʘʛʘ ʧʘʮʽʻʥʪʽʚ, ʘʣʝ ʮʽ ʟʤʽʥʠ ʜʦʩʪʦʚʽʨʥʦ ʥʝ 

ʟʥʘʯʫʱʽ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʚ 1 ʛʨʫʧʽ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʟʠʚʩʷ 

ʧʦʢʘʟʥʠʢ ɯʄʊ, ʪʘʢʠʤ ʯʠʥʦʤ ʫ ʭʚʦʨʠʭ ʙʝʟ ʦʞʠʨʽʥʥʷ 

ʤʦʞʣʠʚʦ ʰʚʠʜʰʝ ʜʦʤʦʛʪʠʩʷ ʟʥʠʞʝʥʥʷ ɯʄʊ ʥʽʞ ʫ 

ʭʚʦʨʠʭ, ʫ ʷʢʠʭ ʦʞʠʨʽʥʥʷ ʚʞʝ ʽʩʥʫʻ. ʊʘʢʦʞ ʥʝʟʚʘʞʘ-

ʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʘʛʘʣʴʥʠʡ ʚʽʜʩʦʪʦʢ ʞʠʨʫ ʫ ʧʘʮʽʻʥʪʽʚ 

ʦʙʦʭ ʛʨʫʧ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʫ ʧʨʦʮʝʥʪʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ, ʤʠ ʙʘʯʠʤʦ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʚʽʜʩʦ-

ʪʦʢ ʨʽʚʥʷ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʫ ʧʘʮʽʻʥʪʽʚ 2 ʛʨʫʧʠ, 

ʮʷ ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʦ ʟʥʘʯʫʱʘ. 

ʊʘʙʣʠʮʷ 1. 

ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʜʘʥʥʽ ʭʚʦʨʠʭ 1 ʪʘ 2 ʛʨʫʧʠ (ʄÑʤ). 

ʇʦʢʘʟʥʠʢʠ 1 ʚʽʟʠʪ (1 ʛʨʫʧʘ) 

(n=15) 

1 ʚʽʟʠʪ (2 ʛʨʫʧʘ) 

(n=25) 

2 ʚʽʟʠʪ (1 ʛʨʫʧʘ) 

(n=15) 

2 ʚʽʟʠʪ (2 ʛʨʫʧʘ) 

(n=25) 

ɺʘʛʘ, ʢʛ 76,27Ñ2,49 108,84Ñ3,49 72,75Ñ2,38 102,54Ñ2,49 

ɯʄʊ, ʢʛ/ʤ2 28,04Ñ0,47 37,68Ñ1,14 26,75Ñ0,47* 35,57Ñ0,9 

ʚʤʽʩʪ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ,% 35,45Ñ1,13 37,24Ñ1,91 34,95Ñ1,56 36,66Ñ1,7 

ʚʤʽʩʪ ʨʽʜʠʥʠ,% 46,93Ñ0,85 45,87Ñ1,41 47,51Ñ1,12 45,98Ñ1,07 

ʚʤʽʩʪ ʤ'ʷʟʦʚʦʾ ʤʘʩʠ, ʢʛ 46,75Ñ1,98 63,60Ñ2,84 45,28Ñ2,24 60,97Ñ2,36 

ʨʽʚʝʥʴ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ 9,4Ñ0,69 15Ñ0,78 8,9Ñ0,69 13,66Ñ0,63 

ʇʨʠʤʽʪʢʘ: * (p<0.05) - ʚʽʨʦʛʽʜʥʽʩʪʴ ʟʤʽʥ ʚ 1 ʛʨʫʧʽ ʜʦ ʪʘ ʧʽʩʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ  

 

ʅʘʜʘʣʽ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʟʤʽʥʠ ʚ ʚʫʛʣʝʚʦʜ-

ʥʦʤʫ ʦʙʤʽʥʽ ʭʚʦʨʠʭ. ɺ ʪʘʙʣʠʮʽ 2 ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʤʽʥʠ 

ʧʦʢʘʟʥʠʢʽʚ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʚ 1 ʪʘ 2 ʛʨʫʧʽ ʟʘ 6 

ʤʽʩʷʮʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɺ 1 ʛʨʫʧʽ ʧʽʜ ʯʘʩ ʩʧʦʩʪʝʨʝ-

ʞʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦ ʟʤʝʥʰʠʣʠʩʷ ʧʦʢʘʟʥʠʢʠ ʽʥʩʫʣʽʥʦ-

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ - ʩ-ʧʝʧʪʠʜ, ʽʥʩʫʣʽʥ, ʽʥʜʝʢʩ ʅʆʄɸ. ɺ 

ʪʦʡ ʞʝ ʯʘʩ ʧʦʢʘʟʥʠʢʠ ʛʣʽʢʝʤʽʾ, ʅʚɸ1ʩ ʙʽʣʴʰʝ ʟʥʠ-

ʟʠʣʠʩʴ ʫ 2 ʛʨʫʧʽ, ʦʜʥʘʢ ʮʽ ʟʤʽʥʠ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘ-

ʣʴʰʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʽ ʧʦʢʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘ-

ʯʫʱʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫ 

ʭʚʦʨʠʭ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, ʚ ʷʢʠʭ ʥʝʤʘʻ 

ʦʞʠʨʽʥʥʷ, ʥʘ ʬʦʥʽ ʜʽʻʪʦʪʝʨʘʧʽʾ ʪʘ ʘʜʝʢʚʘʪʥʦʛʦ ʤʝʜʠ-

ʢʘʤʝʥʪʦʟʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʤʦʞʥʘ ʜʦʤʦʛʪʠʩʷ ʙʽʣʴʰ 

ʰʚʠʜʢʦʾ ʢʦʨʝʢʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦ-

ʩʪʽ.  

ʊʘʙʣʠʮʷ 2.  

ʇʦʢʘʟʥʠʢʠ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʟʘʛʘʣʴʥʦʾ ʛʨʫʧʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʄÑʤ). 

ʇʦʢʘʟʥʠʢʠ 

1 ʚʽʟʠʪ  

(1 ʛʨʫʧʘ) 

(n=15) 

1 ʚʽʟʠʪ  

(2 ʛʨʫʧʘ) 

(n=25) 

2 ʚʽʟʠʪ  

(1 ʛʨʫʧʘ) 

(n=15) 

2 ʚʽʟʠʪ  

(2 ʛʨʫʧʘ) 

(n=25) 

ɻʣʽʢʝʤʽʷ ʥʘʪʱʝ, ʤʤʦʣʴ/ʣ 7,95Ñ0,45 7,24Ñ0,28 7,59Ñ0,34 6,95Ñ0,26 

ʇʦʩʪʨʘʥʜʽʘʣʴʥʘ ʛʣʽʢʝʤʽʷ, ʤʤʦʣʴ/ʣ. 8,52Ñ0,47 8,01Ñ0,33 7,93Ñ0,33 7,50Ñ0,19 

ʅʚɸ1ʩ, % 7,57Ñ0,28 7,15Ñ0,23 7,03Ñ0,24 6,60Ñ0,19 

ʉ ï ʧʝʧʪʠʜ 3,64Ñ0,48 4,56Ñ0,5 2,62Ñ0,24* 3,78Ñ0,3 

ɯʥʩʫʣʽʥ 15,37Ñ1,93 26,10Ñ3,91 11,61Ñ0,99 19,86Ñ1,78 

ɯʥʜʝʢʩ ʅʆʄɸ 5,68Ñ0,81 8,63Ñ1,33 3,83Ñ0,31* 6,23Ñ0,7 

ʇʨʠʤʽʪʢʘ: * (p<0.05) - ʚʽʨʦʛʽʜʥʽʩʪʴ ʟʤʽʥ ʚ 1 ʛʨʫʧʽ ʜʦ ʪʘ ʧʽʩʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

 

ɼʘʣʽ ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʣʽʧʽʜʥʦʛʦ 

ʦʙʤʽʥʫ (ʪʘʙʣʠʮʷ ˉ3) ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʫʩʢʣʘʜ-

ʥʝʥʥʷ ʧʝʨʝʙʽʛʫ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʟ ʦʞʠʨʽʥʥʷʤ ʜʦ-

ʜʘʪʢʦʚʠʤ ʫʨʘʞʝʥʥʷʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ɺ 

2 ʛʨʫʧʽ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤʠ ʟʘ 1 ʛʨʫʧʫ ʙʫʣʠ ʪʘʢʽ ʧʦ-

ʢʘʟʥʠʢʠ: ʟʘʛʘʣʴʥʠʡ ʭʦʣʝʩʪʝʨʠʥ, ʪʨʠʛʣʽʮʝʨʠʜʠ, ʣʽʧʦ-

ʧʨʦʪʝʽʜʠ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ ʥʘʚʧʘʢʠ ʙʫʣʠ ʜʦʩʪʦʚʽ-

ʨʥʦ ʥʠʞʯʝ ʥʽʞ ʚ 1 ʛʨʫʧʽ. ʊʘʢʦʞ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ, 

ʱʦ ʚ 2 ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʦ 

ʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ, ʥʽʞ ʚ 1 ʛʨʫʧʽ 

(ʷʢ ʥʘ ʧʦʯʘʪʢʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʪʘʢ ʽ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ). 

ʄʦʞʣʠʚʦ ʮʝ ʽ ʻ ʧʨʠʯʠʥʦʶ ʛʽʨʰʦʛʦ ʩʪʘʥʫ ʣʽʧʽʜʥʦʛʦ 

ʦʙʤʽʥʫ ʫ ʧʘʮʽʻʥʪʽʚ 2 ʛʨʫʧʠ.  

ʊʘʙʣʠʮʷ 3.  

ʇʦʢʘʟʥʠʢʠ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʫ ʭʚʦʨʠʭ 1 ʪʘ 2 ʛʨʫʧʠ (ʄÑʤ). 

ʇʦʢʘʟʥʠʢʠ 

1 ʚʽʟʠʪ  

(1 ʛʨʫʧʘ) 

(n=15) 

2 ʚʽʟʠʪ  

(1 ʛʨʫʧʘ) 

(n=15) 

1 ʚʽʟʠʪ  

(2 ʛʨʫʧʘ) 

(n=25 

2 ʚʽʟʠʪ  

(2 ʛʨʫʧʘ) 

(n=25) 

ɿʘʛʘʣʴʥʠʡ ʭʦʣʝʩʪʝʨʠʥ, ʤʤʦʣʴ/ʣ. 5.50Ñ0.28 4.97Ñ0.22 5.96Ñ0.26 5.57Ñ0.22* 

ʃʇɺʑ, ʤʤʦʣʴ/ʣ 1.37Ñ0.08 1.55Ñ0.08 1.28Ñ0.05 1.30Ñ0.06* 

ʃʇʅʑ, ʤʤʦʣʴ/ʣ 3.39Ñ0.25 3.14Ñ0.24 3.79Ñ0.27 3.33Ñ0.22 

ʊʨʠʛʣʽʮʝʨʠʜʠ, ʤʤʦʣʴ/ʣ 1.67Ñ0.2 1.41Ñ0.18 3.05Ñ0.32 2.59Ñ0.23* 

ʇʨʠʤʽʪʢʘ: * (p<0.05) - ʚʽʨʦʛʽʜʥʽʩʪʴ ʟʤʽʥ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʫ 2 ʛʨʫʧʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 1 ʛʨʫʧʦʶ  

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 4. 

ʋ ʧʘʮʽʻʥʪʽʚ 2 ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʠ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ, 

ɸʃʊ, ɸʉʊ ʜʦʩʪʦʚʽʨʥʦ ʛʽʨʰʽ ʟʘ ʧʦʢʘʟʥʠʢʠ 1 ʛʨʫʧʠ. 
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ʊʘʙʣʠʮʷ 4. 

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʭʚʦʨʠʭ 1 ʪʘ 2 ʛʨʫʧʠ (ʄÑʤ). 

ʇʦʢʘʟʥʠʢʠ 
1 ʚʽʟʠʪ (1 ʛʨʫʧʘ) 

(n=15) 

2 ʚʽʟʠʪ (1 ʛʨʫʧʘ) 

(n=15) 

1 ʚʽʟʠʪ (2 ʛʨʫʧʘ) 

(n=25) 

2 ʚʽʟʠʪ (2 ʛʨʫʧʘ) 

(n=25) 

ʉʝʯʦʚʘ ʢʠʩʣʦʪʘ 255,49Ñ16,56 277,31Ñ24,13 367,86Ñ28,50 353,16Ñ21,66* 

ɸʃʊ 19,98Ñ2,09 17,73Ñ1,51 29,72Ñ2,66 25,52Ñ2,25* 

ɸʉʊ 18,32Ñ1,88 14,60Ñ0,82 23,14Ñ2,08 19,10Ñ1,33* 

ɹʽʣʽʨʫʙʽʥ ʟʘʛʘʣʴʥʠʡ 12,65Ñ0,97 12,77Ñ1,54 13,50Ñ0,77 11,66Ñ0,74 

ʇʨʠʤʽʪʢʘ: * (p<0.05) - ʚʽʨʦʛʽʜʥʽʩʪʴ ʟʤʽʥ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʫ 2 ʛʨʫʧʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 1 ʛʨʫʧʦʶ  

 

ɺʠʩʥʦʚʢʠ: 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʽʜ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʴ ʙʫʣʘ ʚʠʷʚ-

ʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʠʪʦʤʦʶ ʚʘʛʦʶ ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʞʠʨʫ ʪʘ ʧʦʨʫʰʝʥʥʷʤ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ. ʋ ʭʚʦʨʠʭ ʟ 

ʦʞʠʨʽʥʥʷʤ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰ ʚʠʩʦ-

ʢʠʡ ʨʽʚʝʥʴ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘ-

ʣʦʩʷ ʜʦʩʪʦʚʽʨʥʦ ʛʽʨʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʣʽʧʽʜʥʦʛʦ 

ʦʙʤʽʥʫ. ʊʘʢʦʞ ʫ ʭʚʦʨʠʭ ʟ ʦʞʠʨʽʥʥʷʤ ʪʘ ʚʠʩʦʢʠʤ ʨʽ-

ʚʥʝʤ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʛʽʨʰʽ ʙʽ-

ʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ï ʩʝʯʦʚʘ ʢʠʩʣʦʪʘ, ɸʃʊ, ɸʉʊ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢʽʚ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙ-

ʤʽʥʫ ʜʦʩʪʦʚʽʨʥʦ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʫ ʭʚʦʨʠʭ ʟ ʥʦʨʤʘ-

ʣʴʥʽʤ ʪʘ ʧʽʜʚʠʱʝʥʠʤ ɯʄʊ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. ʃʠʰʝ 

ʧʦʢʘʟʥʠʢʠ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ ʭʚʦʨʠʭ ʙʝʟ 

ʦʞʠʨʽʥʥʷ ʧʦʢʨʘʱʫʚʘʣʠʩʷ ʰʚʠʜʰʝ ʟʘ ʭʚʦʨʠʭ ʟ ʥʘʜ-

ʣʠʰʢʦʚʦʶ ʚʘʛʦʶ.  

ʄʠ ʤʦʞʝʤʦ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʽʤʧʝʜʘʥʩʦʤʝʪʨʽʶ, 

ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʢʦʨʝʢʮʽʾ 

ʥʘʜʣʠʰʢʦʚʦʾ ʚʘʛʠ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 

ʪʠʧʫ. 
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THE INDICES OF EVOKED BRAIN POTENTIALS IN DYNAMIC FOLLOW -UP IN 
PATIENTS WITH BRAIN CONCUSSION  

 

Zhukovskyi ʆ.ʆ. 

Higher State Educational Establishment of Ukraine ñBukovinian State Medical Universityò, Chernivtsi  

 

ABSTRACT 

The thesis presents the results of visual, brainstem auditory and cognitive evoked potentials testing in patients 

with brain concussion in the first 24 hours after head trauma and in dynamic follow-up on the 5th and the 10th day 

after mild traumatic brain injury.  

Keywords: brain concussion, evoked potentials. 

 

Background. Traumatic brain injury (TBI) is one 

of the most actual problems in neurology and neurosur-

gery. The estimated annual incidence of TBI in differ-

ent regions of Ukraine varies from 1.6 to 4.0 per 1000 

population. The most frequent type of head trauma is 

mild TBI which accounts for 70-80% of all TBI cases. 

For a long period of time mild TBI had been underesti-

mated as it remained in the shadow of more dramatic 

severe head injury. However the high prevalence of not 

only mild TBI but also of its consequences turns it into 

independent medical and social problem requiring spe-

cial attention. 

Brain concussion is the mild forms of TBI which 

are characterized by short-term reversible impairment 

of neurological functions, so objective diagnostic meth-

ods for mild TBI need further study and improvement.  

One of the possible pathophysiological mecha-

nisms of traumatic brain damage is diffuse axonal in-

jury. Head trauma is followed by brain motion in cra-

nial cavity and acceleration/deceleration or rotational 

injuries of axons. More mobile cerebral hemispheres 

move (ñtwistò) against relatively fixated brain stem. 

This leads to stretching and torsion of long axons which 

connect brain cortex and subcortical structures with 

brain stem. It immediately violates the function of as-

cending activating reticular formation and results in 

loss of consciousness. In case of mild TBI this process 

is restricted to invertible disturbance of axonal func-

tion. 

Taking into consideration that there are particu-

larly no signs of organic lesion in mild TBI, it is im-

portant to diagnose this pathology with the method that 

characterizes the functional state of neuronal pathways 

and allows for more precise localization of traumatic 

damage. Thus, evoked potentials (EPs), or evoked re-

sponses can help in assessment of higher cortical func-

tions impairment in patients with brain concussion.  

The aim of research. In our study we aimed to 

determine the dynamics of visual, brainstem auditory 

and cognitive EPs in patients with brain concussion. 

Materials and methods. We have examined 24 pa-

tients with mild TBI aged 19-45 years, including 5 

women and 19 men. The causes of trauma in most cases 

were intentional injuries and motor vehicle collisions. 

All patients were examined thrice: during the first 24 

hours after head trauma, on the 5th day after trauma, and 

after treatment period (on the average the 10th day after 

injury). The fifth day was chosen according to the cur-

rent concepts of pathogenesis of mild TBI which state 

that metabolic changes in the brain are critical in this 

period. The basic therapy of TBI included standard pre-

scription of analgesics, sedatives, nootropic drugs, and 

diuretics. 

The results of patients with trauma were compared 

to the control group which comprised 15 practically 

healthy individuals comparable by age and sex. 

EP testing was performed on multifunctional com-

puterized complex ñNeuro-MVPò. Visual EPs were 

tested with flash stimulation (1 Hz stimulus rate) and 

checkerboard pattern with rectangle shape of stimulus. 

Brainstem auditory EPs were recorded in a 2-channel 

montage with a sound signal of 85 dB. For cognitive 

EPs examination we used ñsignificantò stimuli, e.g. sig-

nals with frequency rate 2000 Hz and probability of de-

livery up to 30%, as well as non-significant stimuli with 

frequency rate 1000 Hz and probability of delivery 

from 70%. Electrodes were placed according to inter-

national scheme ñ10-20ò. All components of EPs were 

separated and marked according to standard criteria ac-

cepted in neurophysiology. The results were assessed 

by the shape of the curve, the presence of all compo-

nents, indexes of latent periods and the amplitudes of 

potential components. The data were evaluated statisti-

cally with Studentôs t-test (significance level Ŭ=0.05). 

Results and discussion. 

The results from the analyses of visual EPs in re-

sponse to flash of light the first 24 hours after head 

trauma have shown statistically significant elongation 

of the approximate peak latency of the late component 

in patients with brain concussion (ʨ<0.05). The existing 

data suggest that the late components of visual EPs are 

generated by the afferent inflow from reticular for-

mation, thalamic nuclei, mediobasal parts of limbic 

cortex of temporal and frontal lobes. The late compo-

nents of visual EPs with approximate peak latency 

more than 100 ms comprise non-specific component of 

response. Taking into account their high sensitivity to 

alterations of consciousness, attention, emotional state, 

functional activity of brain, we may conclude that our 

patients with mild TBI had changes in limbic-reticular 

system of brain. The shape of the curve of visual EPs 

was characterized by confluence of the late components 

N2, P3, N3 into one continuous negative wave. The ʈ4 

and N4 components were not taken into consideration 

because of their inconstancy and optionality in visual 
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EPs examination. No disturbances of latent periods and 

amplitude changes of early and middle components 

(they reflect visual nerves conductivity) were found.  

On the 5th day after brain concussion the visual 

EPs patterns have demonstrated gradual decrease of du-

ration of the latent period. After the course of treatment 

the latency of the late components of visual EPs ap-

proximated to the normal levels (ʨ>0.05). However in 

10% patients with brain concussion substantial im-

provement was not observed. 

 

The results of visual EPs assessment are presented 

in Table 1. 

Table 1 

Peak latency of the late components of visual evoked potentials after mild traumatic brain injury (ms) 

 
1st day 5th day 

After treatment 

(10th day) 

Component BC Control group  BC 
Control 

group 
BC Control group 

N2 
153.4°2.9 

ʨ<0.05 
128.5°3.4 

143.3°3.7 

ʨ<0.05 
128.5°3.4 

135.4 °3.6 

ʨ>0.05 
128.5°3.4 

P3 
179.3°3.3 

ʨ<0.05 
162.7°2.8 

175.3°3.6 

ʨ<0.05 
162.7°2.8 

165.3°3.7 

ʨ>0.05 
162.7°2.8 

N3 
189.5°2.8 

ʨ<0.05 
174.3°3.2 

183.4°3.3 

ʨ>0.05 
174.3°3.2 

179.9°3.5 

ʨ>0.05 
174.3°3.2 

BC ï patients with brain concussion; p ï significance of differences in comparison with control group. 

 

For evaluation of the functional state of the brain 

stem we have used the method of brainstem acoustic 

EPs. Normal acoustic EPs consist of 5-7 peaks. The 

first two peaks are peripheral and they reflect the con-

dition of distal and proximal parts of acoustic nerve. 

The rest of components are generated by brainstem 

structures. Examination of brainstem acoustic EPs in 

patients with mild TBI has not revealed any statistically 

significant differences in latent periods of components 

in comparison to the corresponding indexes in healthy 

individuals (ʨ>0.05). The analysis of data in dynamic 

observation has not shown any pathological deviations 

in patients with brain concussion. 

The results of our study are not contrary to the cur-

rent opinion about pathogenesis of mild TBI, and par-

ticularly of the theory of diffuse axonal injury when the 

pathological changes involve only long axons and do 

not affect fixated brain stem. It should be also consid-

ered that brainstem acoustic EPs reflect the function of 

conducting sound on a rather limited area. Lesions of 

the other levels of brain stem may not substantially in-

fluence the values that are measured in the present 

study. 

In clinical presentation of mild TBI cognitive im-

pairment is one of the leading manifestations. How-

ever, the presence and the level of severity of cognitive 

impairment are rather hard to determine. 

Aiming to assess the state of higher cerebral func-

tions we used the method of detection of cognitive EPs 

which are related to thinking. This technique is based 

on the appearance of the late component ʈ300 with ap-

proximate peak latency about 300 ms. This component 

on the potential curve is connected with recognition, 

memorization and estimation of stimuli.  

The analysis of cognitive EPs in the first 24 hours 

of head trauma in patients with brain concussion and 

mild brain contusion has demonstrated statistically sig-

nificant elongation of ʈ300 latency (ʨ<0.05). These 

changes indicate disturbances of higher cerebral func-

tions id patients with TBI. We consider elongation of 

ʈ300 latency and decrease of itôs amplitude as a sensi-

tive indicator of cognitive impairment in patients with 

mild neurotrauma. The changes of cognitive EPs is re-

lated to difficulties in differentiation and recognition of 

signals, violation of the mechanisms of operative 

memory, directed attention and increased patient dis-

traction.  

Table 2 

P300 latency after mild traumatic brain injury (ms) 

Component 1-st day 5-th day 
After treatment 

 
Control group 

ʈ300 
325.6°2.3 

ʨ<0.05 

332.3°3.6 

ʨ<0.05 

318.4°3.4 

ʨ<0.05 

328.1°4.6 

ʨ<0.05 

BC ï patients with brain concussion; p ï significance of differences in comparison with control group. 

 

On the 5th day after head trauma in patients with 

brain concussion we have observed an increment of 

ʈ300 latency. In our opinion the underlying cause of 

these changes is a gradual destructive process in nerv-

ous tissue resulting from trauma. After the course of 

treatment on the 10th day of mild TBI the P300 latency 

has shown the tendency to decrease. Despite the posi-

tive dynamics in these groups, P300 values after treat-

ment were higher in comparison to control group 

(ʨ<0.05). The indexes of P300 latency can be consid-

ered as the objective criterion of treatment efficacy of 

cognitive impairment.  
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Conclusions. 1. Evaluation of visual EPs in the 

first 24 hours of mild TBI has shown statistically sig-

nificant elongation of the latency of late components of 

visual EPs with the further regress of these values. 

2. Assessment of the brainstem acoustic EPs in pa-

tients with mild TBI has not shown any changes in EPs 

pattern.  

3. According to the results of cognitive EPs testing 

the most pronounced impairment of higher cerebral 

functions in patients with brain concussion was ob-

served on the 5th day after head injury. 
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ɸʅʆʊɸʎɯʗ 

ʄʝʪʘ: ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʷʢʦʩʪʽ ʞʠʪʪʷ, ʧʦʚôʷʟʘʥʦʾ ʟ ʪʷʞʢʦʶ ʬʦʨʤʦʶ ʛʝʤʦʬʽʣʽʾ ɸ (ʗɾ) ʫ 

ʜʽʪʝʡ, ʤʽʞ ʋʢʨʘʾʥʦʶ ʪʘ ʽʥʰʠʤʠ ʢʨʘʾʥʘʤʠ; ʚʩʪʘʥʦʚʠʪʠ ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʞʥʘʮʽʦʥʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʧʦʢʘʟʥʠʢʽʚ ʗɾ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ (ʇʌ) ʜʽʪʝʡ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ: ʜʦʩʣʽʜʞʝʥʦ ʗɾ ʫ 94 ʜʽʪʝʡ ʪʨʴʦʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ( ʛʨʫʧʘ ɯ ï 4-7ʨ., ɯɯ ï 8-12ʨ., ɯɯɯ ï 

13-16ʨ.) ʟ ʪʷʞʢʦʶ ʬʦʨʤʦʶ ʛʝʤʦʬʽʣʽʾ ɸ (ʊɻɸ) ʚ ʋʢʨʘʾʥʽ ʤʝʪʦʜʦʤ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʚʘʣʽʜʦʚʘʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʚʝʨʩʽʾ ʦʧʠʪʫʚʘʣʴʥʠʢʘ Haemo-QoL. ʄʝʪʦʜʦʤ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʠ ʚʠʟʥʘʯʝʥʦ 

ʥʘʡʘʢʪʫʘʣʴʥʽʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʗɾ ʫ ʜʽʪʝʡ ʟ ʊɻɸ, ʧʨʦʚʝʜʝʥʽ ʚ ʽʥʰʠʭ ʜʝʨʞʘʚʘʭ. ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʘʨʘʪʠʚʥʠʡ 

ʘʥʘʣʽʟ ʗɾ ʚ ʋʢʨʘʾʥʽ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ: ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʗɾ ʫ ʜʽʪʝʡ ʟ ʊɻɸ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ. ɿʦʢʨʝʤʘ, ʧʦʢʘ-

ʟʥʠʢʠ ʗɾ ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʜʽʪʝʡ ʫʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʻ ʜʦʩʪʦʚʽʨʥʦ ʛʽʨʰʠʤʠ, ʷʢ ʫ ʢʨʘʾʥʘʭ ʟʘʭʽʜʥʦʾ 

ɭʚʨʦʧʠ (ɭʂ). ʅʘʡʛʽʨʰʠʤʠ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ɭʂ, ʻ ʧʦʢʘʟʥʠʢʠ ʗɾ ʫ ʪʘʢʠʭ ʩʬʝʨʘʭ ʇʌ, ʷʢ ʬʽʟʠʯʥʝ ʟʜʦʨʦʚôʷ ( ʫ 

3,2 ʨʘʟʠ ʛʽʨʰʦʶ) ʪʘ ʩʘʤʦʧʦʯʫʪʪʷ (ʫ 3,8 ʨʘʟʽʚ); ʢʨʘʱʦʶ, ʦʜʥʘʢ ʣʠʰʝʥʴ ʥʘ 8%, ʗɾ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʜʽʪʝʡ 4-16ʨ. 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ɭʂ ʚʠʷʚʣʝʥʦ ʣʠʰʝʥʴ ʫ ʩʬʝʨʽ çʧʽʜʪʨʠʤʢʠ ʦʪʦʯʫʶʯʠʭè. ʋ ʜʽʪʝʡ ɯɯɯ ʛʨʫʧʠ ʦʩʦʙʣʠʚʘ ʨʽʟʥʠʮʷ ʚ 

ʩʪʦʨʦʥʫ ʛʽʨʰʦʾ ʗɾ ʚ ʋʢʨʘʾʥʽ ʚʠʷʚʣʝʥʘ ʫ ʚʽʜʥʦʩʠʥʘʭ ʟ ʧʨʦʪʠʣʝʞʥʦʶ ʩʪʘʪʪʶ (ʫ 5,9 ʨʘʟʽʚ).  

ɺʠʩʥʦʚʢʠ: ʗɾ ʫ ʜʽʪʝʡ ʟ ʊɻɸ ʚ ʋʢʨʘʾʥʽ ʻ ʟʥʘʯʥʦ ʛʽʨʰʦʶ ʟʘ ʢʨʘʾʥʠ ʟʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʷʢ ʟʘʛʘʣʴʥʘ, ʪʘʢ ʽ ʚ 

ʘʙʩʦʣʶʪʥʽʡ ʙʽʣʴʰʦʩʪʽ ʜʝʪʝʨʤʽʥʘʥʪ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʗɾ ʚ ɭʂ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡ-

ʢʨʘɦʠʭ ʫ ʩʚʽʪʽ, ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʥʘ ʜʘʥʦʤʫ ʽʩʪʦʨʠʯʥʦʤʫ ʝʪʘʧʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ çʝʪʘʣʦʥʥʠʤʠè ʜʣʷ ʋʢʨʘʾʥʠ, ʘ 

ʚʠʷʚʣʝʥʽ ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʗɾ ʚ ʦʢʨʝʤʠʭ ʩʝʛʤʝʥʪʘʭ ʇʌ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʢʠ ʜʽʪʝʡ ʟ ʊɻɸ ʚ ʋʢʨʘʾʥʽ.  

ABSTRACT 

Objective: to conduct a comparative analysis of the severe haemophilia-related qyality of life (QOL) in 

children between Ukraine and other countries; to establish the age-related peculiarities of inter-ethnic differences 

in the indicators of QOL in various spheres of psychosocial functioning (PF) of children 

Materials and methods: QoL was assessed by the method of a sociological survey of 94 children of three 

age groups (I - 4-7 years, II - 8-12 years, III - 13-16 years) with severe hemophilia A (sHA), using a validated 

Ukrainian version of the questionnaire Haemo-QoL. The method of analysis of literature has determined the most 
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recent researches of QOL, conducted in other countries. Comparative analysis of QOL in Ukraine and other 

countries has been carried out. 

Results: it has been established that QoL in children with sHA is significantly different in different countries. 

In particular, in our study, QoL rates in children of all age groups are significantly worse than those in Western 

European countries (EC). The worst, in comparison with the EC, are the QoL scores in such areas of PF as 

"Physical health" (3.2 times worse) and "Feelings" (3.8 times); Best, but only on 8% QoL in Ukrainian children 

4-16 years in comparison with the EC, was found only in the sphere of "Perceived support". In children of the III 

group, a special difference in the direction of the worse QoL in Ukraine was found in "Relationship" (5.9 times). 

Conclusions: QoL in children with sHA in Ukraine is significantly worse than the countries of Western 

Europe as a general, and in the absolute majority of determinants of psychosocial development. Taking into 

account, that QoL in the EC is one of the best in the world, such indicators at this historical stage can be considered 

"benchmarked" for Ukraine, and the age differences in QoL indicators in separate segments of the PF should be 

used to develop psychosocial rehabilitation programs and support for children with SHA in Ukraine.ɸʥʦʪʘʮʽʷ 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʝʤʦʬʽʣʽʷ ɸ, ʜʽʪʠ, ʷʢʽʩʪʴ ʞʠʪʪʷ, ʧʦʚôʷʟʘʥʘ ʟʽ ʟʜʦʨʦʚôʷʤ. 

Keywords: hemophilia ɸ, children, health-related quality of life. 

 

ɺʩʪʫʧ. ʉʝʨʝʜ ʟʘʭʚʦʨʶʚʘʥʴ ʩʠʩʪʝʤʠ ʟʛʦʨʪʘʥʥʷ 

ʢʨʦʚʽ ʟ ʪʷʞʢʠʤ ʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʫ ʜʽʪʝʡ ʫ ʩʚʽʪʽ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʜʦʩʣʽ-

ʜʞʝʥʴ ʩʴʦʛʦʜʥʽ ʻ ʪʷʞʢʘ ʬʦʨʤʘ ʛʝʤʦʬʽʣʽʾ ɸ (ʊɻɸ) 

[1]. ɿʘ ʜʘʥʠʤʠ World Federation of Hemophilia ʧʦʰʠ-

ʨʝʥʽʩʪʴ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 1 

ʚʠʧʘʜʢʫ ʥʘ 5 ʪʠʩ. ʯʦʣʦʚʽʯʦʛʦ ʥʘʩʝʣʝʥʥʷ [2]. ʍʦʯʘ ʛʝ-

ʤʦʬʽʣʽʷ ɸ ʽ ʻ ʜʦʚʦʣʽ ʨʽʜʢʽʩʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʷʢʝ 

ʚ ʋʢʨʘʾʥʽ ʚʽʜʥʝʩʝʥʦ ʟʛʽʜʥʦ ʥʘʢʘʟʫ ʄʆɿ ʜʦ ʦʨʬʘʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʯʘʩʪʦ ʪʷʞʢʠʡ ʢʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ, ʥʝ-

ʦʙʭʽʜʥʽʩʪʴ ʧʦʞʠʪʪʻʚʦʛʦ ʜʦʨʦʛʦʚʘʨʪʽʩʥʦʛʦ ʣʽʢʫ-

ʚʘʥʥʷ ʪʘ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʞʠʪʪʷ 

ʫʩʢʣʘʜʥʝʥʴ ʨʦʙʠʪʴ ʮʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʥʘʯʫʱʠʤ ʥʝ 

ʣʠʰʝʥʴ ʚ ʤʝʜʠʯʥʦʤʫ ʘʩʧʝʢʪʽ, ʘʣʝ ʽ ʫ ʩʦʮʽʘʣʴʥʦʤʫ 

[3]. ɿʦʢʨʝʤʘ ʚʽʜʦʤʦ, ʱʦ ʩʦʮʽʘʣʴʥʠʡ ʘʩʧʝʢʪ ʮʴʦʛʦ ʟʘ-

ʭʚʦʨʶʚʘʥʥʷ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʧʣʠʚʦʤ 

ʊɻɸ ʥʘ ʧʩʠʭʦʩʦʮʽʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ (ʇʌ) ʧʘʮʽ-

ʻʥʪʽʚ, ʷʢʽʩʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʷʢʦʛʦ ʻ ʷʢʽʩʪʴ ʞʠʪʪʷ, 

ʧʦʚôʷʟʘʥʘ ʟ ʛʝʤʦʬʽʣʽʻʶ (ʗɾ) [4,5]. ʏʠʩʣʝʥʥʽ ʜʦʩʣʽ-

ʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥ-

ʥʽʭ ʨʦʢʽʚ, ʧʦʢʘʟʘʣʠ ʟʥʘʯʥʽ ʤʽʞʥʘʮʽʦʥʘʣʴʥʽ ʚʽʜʤʽʥ-

ʥʦʩʪʽ ʫ ʗɾ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʪʘ ʚʠʟʥʘʯʠʣʠ, ʱʦ ʫ ʨʽʟ-

ʥʠʭ ʢʨʘʾʥʘʭ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʧʩʠʭʦʩʦʮʽʘʣʴʥʽ 

ʧʨʝʜʠʢʪʦʨʠ ʧʝʨʝʙʽʛʫ ʊɻɸ [6,7,8,9,10,11]. ʄʝʜʠʯʥʘ 

ʜʦʧʦʤʦʛʘ ʧʘʮʽʻʥʪʘʤ ʟ ʊɻɸ ʫʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʟ ʨʦʢʫ 

ʫ ʨʽʢ, ʦʜʥʘʢ, ʥʘʞʘʣʴ, ʩʴʦʛʦʜʥʽ ʘʜʝʢʚʘʪʥʝ ʣʽʢʫʚʘʥʥʷ, 

ʷʢʝ ʙ ʚʽʜʧʦʚʽʜʘʣʦ ʘʚʪʦʨʠʪʝʪʥʠʤ ʧʨʦʪʦʢʦʣʘʤ ʤʝʥʝ-

ʜʞʤʝʥʪʫ, ʦʪʨʠʤʫʶʪʴ ʣʠʰʝʥʴ 25% ʧʘʮʽʻʥʪʽʚ ʚ 

ʫʩʴʦʤʫ ʩʚʽʪʽ [12]. ʅʝʜʦʩʪʘʪʥʷ ʤʝʜʠʯʥʘ ʜʦʧʦʤʦʛʘ, 

ʙʝʟʧʝʨʝʯʥʦ, ʚʧʣʠʚʘʻ ʥʝ ʣʠʰʝʥʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʣʽ-

ʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘʣʝ ʽ ʧʩʠʭʦʩʦ-

ʮʽʘʣʴʥʠʭ. ʗɾ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʯʫʪʣʠʚʠʤ ʜʦ ʨʽʟʥʦʤʘ-

ʥʽʪʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʧʦʢʘʟʥʠʢʦʤ. ʉʝʨʝʜ ʪʘʢʠʭ ʥʘʡ-

ʚʘʞʣʠʚʽʰʠʤʠ ʻ ʷʢʽʩʪʴ ʪʘ ʦʙʩʷʛ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, 

ʾʾ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʥʘʮʽʦʥʘʣʴʥʽ ʝʢʦʥʦʤʽ-

ʯʥ̔ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʘʾʥʠ, ʢʫʣʴʪʫʨʥʽ ʪʘ ʝʪʥʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʩʦʮʽʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ ʪʘ ʨʷʜ ʽʥʰʠʭ 

[13,14,15]. ʉʘʤʝ ʪʦʤʫ, ʩʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʥʝʤʘʻ ʻʜʠʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʪʘʢʠʭ 

ʧʘʮʽʻʥʪʽʚ, ʦʩʢʽʣʴʢʠ ʪʘʢʠʡ ʤʝʥʝʜʞʤʝʥʪ ʧʦʚʠʥʝʥ 

ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʤ ʷʢ ʚ ʽʥʜʠʚʽʜʫ-

ʘʣʴʥʽʡ ʧʣʦʱʠʥʽ (ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʽʻʥʪʘ), ʪʘʢ ʽ ʫ ʛʨʫ-

ʧʦʚʽʡ (ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ). ɿʘ 

ʪʘʢʦʛʦ ʩʪʘʥʫ ʨʝʯʝʡ ʩʪʘʻ ʦʯʝʚʠʜʥʠʤ ʚʠʩʦʢʘ ʘʢʪʫʘʣʴ-

ʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʗɾ. ʊʘ-

ʢʦʞ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʗɾ ʧʘʮʽʻ-

ʥʪʽʚ ʟ ɻɸ ʫ ʜʝʨʞʘʚʘʭ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʚʦʻʨʽʜʥʠʡ ʽʥʜʠʢʘʪʦʨ 

ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ. ʊʘʢ, ʟ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʠ ʚʽʜʦʤʦ, 

ʱʦ ʦʜʥʽ ʟ ʥʘʡʢʨʘʱʠʭ ʫ ʩʚʽʪʽ ʧʦʢʘʟʥʠʢʽʚ ʗɾ ʫ ʜʽʪʝʡ 

ʟ ʛʝʤʦʬʽʣʽʻʶ ʻ ʫ ʢʨʘʾʥʘʭ ʟʘʭʽʜʥʦʾ ɭʚʨʦʧʠ. ɺʦʥʠ ʫ 

ʢʽʣʴʢʘ ʨʘʟʽʚ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʚ ʦʢʨʝʤʠʭ 

ʢʨʘʾʥʘʭ ɸʟʽʾ ʪʘ ɸʬʨʠʢʠ [7,8,9]. ɯ ʷʢʱʦ ʟʘʛʘʣʴʥʠʡ ʧʦ-

ʢʘʟʥʠʢ ʗɾ ʜʘʻ ʚ ʢʦʥʪʝʢʩʪʽ ʪʘʢʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʽʥʪʝ-

ʛʨʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʪʦ ʚʠʷʚʣʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ 

ʦʢʨʝʤʠʭ ʘʩʧʝʢʪʘʭ ʇʌ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ çʩʣʘʙʢʽ ʤʽ-

ʩʮʷè ʫ ʩʠʩʪʝʤʽ ʥʘʜʘʥʥʷ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʧʽʜʪʨʠʤʢʠ 

ʫ ʥʘʮʽʦʥʘʣʴʥʠʭ ʫʤʦʚʘʭ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʤʠ ʚʙʘ-

ʯʘʻʤʦ ʘʢʪʫʘʣʴʥʠʤ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʩʝʨʝ-

ʜʞʝʥʦʛʦ ʥʘ ʧʦʨʽʚʥʷʥʥʽ ʗɾ ʫʢʨʘʾʥʩʴʢʠʭ ʜʽʪʝʡ ʟ ʊɻɸ 

ʟ ʧʦʢʘʟʥʠʢʘʤʠ çʝʪʘʣʦʥʥʠʭè ʢʨʘʾʥ ʟʘʭʽʜʥʦʾ ɭʚʨʦʧʠ.  

ʄʝʪʘ. ʇʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʷʢʦʩʪʽ 

ʞʠʪʪʷ, ʧʦʚôʷʟʘʥʦʾ ʟ ʪʷʞʢʦʶ ʬʦʨʤʦʶ ʛʝʤʦʬʽʣʽʾ ɸ, ʫ 

ʜʽʪʝʡ ʤʽʞ ʋʢʨʘʾʥʦʶ ʪʘ ʽʥʰʠʤʠ ʢʨʘʾʥʘʤʠ; ʚʩʪʘʥʦ-

ʚʠʪʠ ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʞʥʘʮʽʦʥʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦ-

ʩʪʝʡ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʧʩʠʭʦʩʦʮʽʘ-

ʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʽʪʝʡ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʘʥʘ ʧʫʙʣʽʢʘʮʽʷ ʻ ʯʘʩʪʠ-

ʥʦʶ ʮʠʢʣʫ ʨʦʙʽʪ, ʧʨʠʩʚʷʯʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʗɾ 

ʜʽʪʝʡ ʟ ʊɻɸ ʚ ʋʢʨʘʾʥʽ. ʏʘʩʪʠʥʘ ʟ ʮʠʭ ʨʦʙʽʪ ʥʘʤʠ ʚʞʝ 

ʙʫʣʘ ʦʧʫʙʣʽʢʦʚʘʥʘ [16-20]. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʠ ʟʨʦ-

ʙʠʣʠ ʩʧʨʦʙʫ ʧʨʦʚʝʩʪʠ ʢʦʤʧʘʨʘʪʠʚʥʠʡ ʘʥʘʣʽʟ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʗɾ ʜʽʪʝʡ ʟ ʊɻɸ ʚ ʋʢʨʘʾʥʽ ʪʘ ʽʥʰʠʭ 

ʜʝʨʞʘʚʘʭ. ʋ ʜʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʝʥʽ ʜʘʥʽ ʗɾ 94 

ʜʽʪʝʡ ʟ ʊɻɸ (ʨʽʚʝʥʴ FVIII ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ < 1 

ʄʆ/ʜʣ) ʚ ʋʢʨʘʾʥʽ. ʋ ʚʩʽʭ ʦʙʩʪʝʞʝʥʠʭ ʧʘʮʽʻʥʪʽʚ ʧʨʦ-

ʚʝʜʝʥʦ ʦʮʽʥʢʫ ʗɾ ʤʝʪʦʜʦʤ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʦʧʠʪʫ-

ʚʘʥʥʷ ʫ ʬʦʨʤʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʘʥ-

ʢʝʪʫʚʘʥʥʷ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʣʽʜʦʚʘʥʦʾ ʫʢʨʘʾʥʩʴ-

ʢʦʾ ʚʝʨʩʽʾ ʦʧʠʪʫʚʘʣʴʥʠʢʘ Haemo-QoL. ʉʪʨʫʢʪʫʨʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʦʛʦ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʬʦʨʤʫʶʪʴ 12 

ʰʢʘʣ, ʟʘʛʘʣʴʥʽ ʙʘʣʠ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʗɾ ʫ ʚʽʜ-

ʧʦʚʽʜʥʦʤʫ ʜʦ ʥʘʟʚʠ ʰʢʘʣʠ ʩʝʛʤʝʥʪʽ ʇʌ: çʌʽʟʠʯʥʝ 

ʟʜʦʨʦʚôʷè (ʌɿ), çʉʘʤʦʧʦʯʫʪʪʷè (ʉʇ), çʉʘʤʦʦʮʽ-

ʥʢʘè (ʉʆ), çʉʽʤôʷè (ʉ), çɼʨʫʟʽè (ɼ), çʇʽʜʪʨʠʤʢʘ 

ʦʪʦʯʫʶʯʠʭè (ʇʆ), çɯʥʰʽ ʣʶʜʠè (ɯʃ), çʉʧʦʨʪ ʪʘ 

ʰʢʦʣʘè (ʉʐ), çɾʠʪʪʷ ʟ ʛʝʤʦʬʽʣʽʻʶè (ɾɻ), çʃʽʢʫ-

ʚʘʥʥʷè (ʃ), çʄʘʡʙʫʪʥʻè (ʄ), çɺʽʜʥʦʩʠʥʠè (ɺ). ʆʙ-

ʩʪʝʞʝʥʠʭ ʜʽʪʝʡ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʪʨʠ ʚʽʢʦʚʽ 

ʛʨʫʧʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʨʴʦʭ ʚʽʢʦʚʠʭ ʚʝʨʩʽʡ ʦʧʠʪʫʚʘ-

ʣʴʥʠʢʘ: ʛʨʫʧʘ ɯ (29 ʜʽʪʝʡ) ï ʜʽʪʠ ʚʽʢʦʤ 4-7 ʨ., ɯɯ (39 

ʜʽʪʝʡ) ï 8-12 ʨ., ɯɯɯ (26 ʜʽʪʝʡ) ï 13-16 ʨ. ʂʨʠʪʝʨʽʷʤʠ 

ʚʢʣʶʯʝʥʥʷ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʥʘʩʪʫʧʥʽ: ʊɻɸ, ʚʽʢ 

ʚʽʜ 4 ʜʦ 16ʨ., ʨʽʚʝʥʴ ʽʥʛʽʙʽʪʦʨʥʠʭ ʘʥʪʠʪʽʣ ʜʦ FVIII  
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ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ < 0,6 ɹʆ/ʤʣ, ʚʽʜʩʫʪʥʽʩʪʴ ʪʝʨʘʧʽʾ ʽʥ-

ʜʫʢʮʽʾ ʽʤʫʥʥʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ 

ʨʦʢʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʪʷʞʢʠʭ ʧʩʠʭʽʯʥʠʭ ʯʠ ʥʝʚʨʦʣʦʛʽʯ-

ʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʜʽʘʛʥʦʟʫ ʪʘ ʬʦ-

ʨʤʠ ʪʷʞʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʨʽʚʥʷ ʽʥʛʽʙʽʪʦʨʥʠʭ ʘʥ-

ʪʠʪʽʣ ʧʨʦʚʦʜʠʣʦʩʴ ʧʽʜ ʯʘʩ ʤʦʥʽʪʦʨʠʥʛʦʚʦʛʦ ʦʙʩʪʝ-

ʞʝʥʥʷ ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ FVIII ʟʛʦʨʪʘʥʥʷ 

ʢʨʦʚʽ, ʪʝʩʪʦʤ ʥʘ ʨʽʚʝʥʴ ʽʥʛʽʙʽʪʦʨʥʠʭ ʘʥʪʠʪʽʣ ʚ ʤʦʜʠ-

ʬʽʢʘʮʽʾ Nijmegen, ʘ ʪʘʢʦʞ ʤʝʪʦʜʦʤ ʨʝʪʨʦʩʧʝʢʪʠʚ-

ʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʮʽʦʥʘʨʥʠʭ ʢʘʨʪ ʧʘʮʽʻʥʪʘ. ʇʦʢʘʟ-

ʥʠʢʠ ʗɾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ çtransmuted scale 

scoreè (TSS) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʜʦʤʦʾ ʬʦʨʤʫʣʠ [21]; 

ʧʨʠ ʯʦʤʫ, ʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ TSS ʩʚʽʜʯʘʪʴ ʧʨʦ ʛʽʨʰʫ 

ʗɾ, ʘ ʤʝʥʰʽ - ʧʨʦ ʢʨʘʱʫ. ɿʘʛʘʣʴʥʘ ʗɾ (ʟʗɾ) ʚʠ-

ʟʥʘʯʝʥʘ ʷʢ ʩʝʨʝʜʥʻ TSS ʫʩʽʭ ʰʢʘʣ ʦʧʠʪʫʚʘʣʴʥʠʢʘ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʽʻʥʪʘ.  

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʥʦʨʤʘʣʴʥʦʩʪʽ ʨʦʟʧʨʠʜʽʣʝʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʠ ʧʨʦʚʝʣʠ ʘʥʘʣʽʟ ʝʢʩʮʝʩʫ ʪʘ ʘʩʠ-

ʤʝʪʨʽʾ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʝʩʪ ʐʘʧʽʨʦ-ɺʽʣʢʘ, ʘ ʪʘ-

ʢʦʞ ʘʥʘʣʽʟ ʛʽʩʪʦʛʨʘʤ ʪʘ ʥʦʨʤʦʛʨʘʤ ʨʦʟʧʨʠʜʽʣʝʥʥʷ. 

ʍʦʯʘ, ʨʦʟʧʨʠʜʽʣʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʙʽʣʴʰʦʩʪʽ ʧʦʢʘʟ-

ʥʠʢʽʚ ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʽʜʨʽʟʥʷʣʦʩʷ ʚʽʜ ʥʦʨ-

ʤʘʣʴʥʦʛʦ, ʤʠ ʚʩʝ ʞ ʧʨʝʜʩʪʘʚʠʣʠ ʨʝʟʫʣʴʪʘʪʠ ʫ ʬʦʨʤʽ 

ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ (M), ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʫ ʪʘʢʦʤʫ ʚʠ-

ʛʣʷʜʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʫ ʮʽʣʴʦʚʦʤʫ (ʫ ʢʦʥʪʝʢʩʪʽ ʧʦ-

ʨʽʚʥʷʥʥʷ) ʜʦʩʣʽʜʞʝʥʥʽ Gringeri A. ʪʘ ʩʧʽʚʘʚʪ. [9]. 

ɼʣʷ ʦʮʽʥʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʽʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʚʩʷ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ U-ʢʨʠʪʝʨʽʡ ʄʘʥʘ-

ʋʽʪʪʥʽ. ɿʥʘʯʝʥʥʷ ʈ<0.05 ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʴ, ʷʢ ʩʪʘ-

ʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ. 

ʇʦʰʫʢ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʪʝʤʽ çʗɾ ʜʽ-

ʪʝʡ ʟ ʛʝʤʦʬʽʣʽʻʶè ʧʨʦʚʝʜʝʥʦ ʫ ʧʦʰʫʢʦʚʠʭ ʥʘʫʢʦʤʝ-

ʪʨʠʯʥʠʭ ʙʘʟʘʭ Medline, Google Scoolar, Embase, 

Cinahl ʪʘ PsycInfo.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. 
ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʨʽʟʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʦʮʽʥʢʠ ʗɾ 

ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʝʤʦʬʽʣʽʻʶ ɸ ʤʘʶʪʴ ʨʽʟʥʽ ʧʩʠʭʦʤʝʪʨʠ-

ʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʮʽʣʴʦʚʽʡ ʧʦʧʫʣʷʮʽʾ, ʜʣʷ ʤʦʞ-

ʣʠʚʦʩʪʽ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʽʚ ʤʠ 

ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʧʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʚ 

ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʚ ʷʢʠʭ ʜʣʷ ʦʮʽʥʢʠ ʗɾ ʚʠʢʦʨʠʩʪʘʥʦ 

ʩʘʤʝ ʦʧʠʪʫʚʘʣʴʥʠʢ Haemo-QoL. ʉʝʨʝʜ ʪʘʢʠʭ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘʡʙʽʣʴʰ ʤʘʩʰʪʘʙʥʠʤ ʫ ʜʽʪʝʡ ʟ 

ʊɻɸ ʚʠʷʚʠʣʦʩʷ ʜʦʩʣʽʜʞʝʥʥʷ Gringeri A. ʪʘ ʩʧʽʚʘʚʪ., 

ʧʨʦʚʝʜʝʥʝ ʱʝ ʫ 2004 ʨ. ʫ 20 ʮʝʥʪʨʘʭ ʣʽʢʫʚʘʥʥʷ ʛʝ-

ʤʦʬʽʣʽʾ ʫ ʰʝʩʪʠ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ (ʅʽʤʝʯʯʠʥʘ, 

ɯʪʘʣʽʷ, ʌʨʘʥʮʽʷ, ɯʩʧʘʥʽʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ ʪʘ ʅʽʜʝʨ-

ʣʘʥʜʠ) [9]. ʋ ʜʦʩʣʽʜʞʝʥʥʷ Gringeri A. ʪʘ ʩʧʽʚʘʚʪ. 

ʙʫʣʦ ʚʢʣʶʯʝʥʦ 318 ʧʘʮʽʻʥʪʽʚ ʟ ʊɻɸ ʪʨʴʦʭ ʚʽʢʦʚʠʭ 

ʛʨʫʧ ʚʽʜ 4 ʜʦ 16 ʨʦʢʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ, ʜʠʟʘʡʥ ʜʘʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʽʢʦʚʠʭ (ʧʘʮʽʻʥʪʠ 4-16ʨ.) ʪʘ ʢʣʽʥʽʯ-

ʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ (ʊɻɸ, ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʛʽʙʽʪʦʨ-

ʥʠʭ ʘʥʪʠʪʽʣ ʫ ʦʙʩʪʝʞʝʥʠʭ) ʥʘʡʙʽʣʴʰ ʩʭʦʞʠʡ ʟ ʥʘ-

ʰʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ. ʊʘʢʦʞ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʟʘ-

ʩʚʽʜʯʠʚ, ʱʦ ʩʘʤʝ ʜʦʩʣʽʜʞʝʥʥʷ Gringeri A. ʪʘ 

ʩʧʽʚʘʚʪ. ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʫ ʩʚʦʾʭ ʨʦʙʦʪʘʭ ʘʚʪʦʨʠ ʟ ʽʥʰʠʭ ʢʨʘʾʥ ʚ ʷʢʦʩʪʽ 

ʽʥʜʠʢʘʪʦʨʘ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

(Mercan A. ʪʘ ʩʧʽʚʘʚʪ., 2010; Tantawy A.A. ʪʘ ʩʧʽʚ-

ʘʚʪ., 2011; Bagheri S. ʪʘ ʩʧʽʚʘʚʪ., 2013) [7,8,22].  

ʈʝʟʫʣʴʪʘʪʠ ʗɾ ʜʽʪʝʡ ʟ ʊɻɸ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘ-

ʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ Gringeri A. ʪʘ 

ʩʧʽʚʘʚʪ. ʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ (ɭʂ) ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʫ ʪʘʙʣʠʮʽ 1.  

ʊʘʙʣ.1  

ʇʦʢʘʟʥʠʢʠ ʗɾ ʜʽʪʝʡ ʟ ʪʷʞʢʦʶ ʬʦʨʤʦʶ ʛʝʤʦʬʽʣʽʾ ɸ ʚ ʋʢʨʘʾʥʽ ʪʘ ʢʨʘʾʥʘʭ ʟʘʭʽʜʥʦʾ ɭʚʨʦʧʠ. 

ʐ 

ʢ 

ʘ 

ʣ 

ʘ 

 TSS ʜʽʪʝʡ ʪʨʴʦʭ ʚʽʢʦʚʠʭ ʛʨʫʧ 

4-7ʨ.  

ʋ 

(n=29) 

4-7ʨ. 

ɭʂ 

(n=95) 

 

8-12ʨ. 

ʋ 

(n=39) 

8-12ʨ. 

ɭʂ 

(n=118) 

13-16ʨ. 

ʋ 

(n=26) 

13-16ʨ. 

ɭʂ 

(n=105) 

ʌɿ 44.64 18.26 60.64 15.92 67.17 19.85 

ʉʇ 33.33 17.58 43.13 8.71 48.32 11.10 

ʉʆ 33.62 19.89 40.96 15.63 49.42 20.67 

ʉ 68.1 34.38 61.03 20.78 57.58 17.92 

ɼ 51.72 18.48 41.03 43.34 47.36 46.13 

ʇʆ ʚ/ʰ ʚ/ʰ 45.52 49.88 51.68 54.55 

ɯʃ 25.87 22.22 36.32 10.36 39.59 12.76 

ʉʐ 45.98 19.48 64.1 23.38 61.64 28.26 

ɾɻ ʚ/ʰ ʚ/ʰ 37.82 33.76 48.63 31.94 

ʃ 50 25.00 40.94 18.25 38.86 23.20 

ʄ ʚ/ʰ ʚ/ʰ ʚ/ʰ ʚ/ʰ 44.47 29.14 

ɺ ʚ/ʰ ʚ/ʰ ʚ/ʰ ʚ/ʰ 55.29 9.41 

ʟʗɾ 44,21 21.46 47.15 20.59 50.83 24.03 

ʇʨʠʤʽʪʢʠ: çʋè - ʜʘʥʽ ʗɾ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ; çɭʂè - ʜʘʥʽ ʗɾ ʜʽʪʝʡ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ Gringeri A. ʪʘ ʩʧʽʚʘʚʪ..; n-ʢʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ; ʚ/ʰ -ʚʽʜʩʫʪʥʷ ʰʢʘʣʘ ʚ ʦʧʠʪʫʚʘʣʴʥʠʢʫ;  

 

ʗʢ ʚʠʜʥʦ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʘʥʠʭ, ʗɾ ʜʽʪʝʡ ʟ 

ʊɻɸ ʚ ʋʢʨʘʾʥʽ (ʋ) ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʘʢʦʛʦ ʞ 

ʧʦʢʘʟʥʠʢʘ ʫ ɭʂ. ɿʦʢʨʝʤʘ, ʘʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʧʦʢʘʟ-

ʥʠʢʠ ʫ ʥʘʡʤʦʣʦʜʰʠʭ ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ 4-7ʨ. ʩʪʘʻ ʦʯʝ-
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ʚʠʜʥʠʤ, ʱʦ ʗɾ ʚ ʋ ʻ ʛʽʨʰʦʶ ʘʙʩʦʣʶʪʥʦ ʚ ʫʩʽʭ ʩʬʝ-

ʨʘʭ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ (p<0.01) ʪʘ ʫ 

ʟʘʛʘʣʴʥʦʤʫ ʧʦʢʘʟʥʠʢʫ ʗɾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʦʢʨʝʤʘ, ʚʜʚʽʯʽ ʪʘ ʙʽ-

ʣʴʰʝ ʻ ʛʽʨʰʠʤʠ ʧʦʢʘʟʥʠʢʠ ʗɾ ʫ ʪʘʢʠʭ ʩʬʝʨʘʭ ʇʌ, 

ʷʢ ʬʽʟʠʯʥʝ ʟʜʦʨʦʚôʷ, ʩʽʤʝʡʥʽ ʚʽʜʥʦʩʠʥʠ, ʚʽʜʥʦʩʠʥʠ ʟ 

ʜʨʫʟʷʤʠ, ʩʧʦʨʪ ʪʘ ʰʢʦʣʘ, ʣʽʢʫʚʘʥʥʷ ʪʘ ʟʘʛʘʣʴʥʘ ʗɾ 

(p<0.01). ʋ ʜʽʪʝʡ 8-12 ʨ. ʙʽʣʴʰʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʚ ʋ ʻ 

ʪʘʢʦʞ ʟʥʘʯʥʦ ʚʠʱʠʤʠ ʟʘ ʻʚʨʦʧʝʡʩʴʢʽ ʜʘʥʽ (p<0.01), 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʛʽʨʰʫ ʗɾ, ʟʘ ʚʠʥʷʪʢʦʤ ʣʠʰʝʥʴ ʪʘ-

ʢʠʭ ʩʬʝʨ, ʷʢ ʚʽʜʥʦʩʠʥʠ ʟ ʜʨʫʟʷʤʠ ʪʘ ʧʽʜʪʨʠʤʢʘ ʦʪʦ-

ʯʫʶʯʠʭ, ʜʝ ʚʠʷʚʣʝʥʽ ʩʭʦʞʽ ʧʦʢʘʟʥʠʢʠ. ʋ ʥʘʡʩʪʘʨ-

ʰʠʭ ʧʘʮʽʻʥʪʽʚ 13-16ʨ. ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ 

ʩʭʦʞʫ ʢʘʨʪʠʥʫ ʟ ʛʽʨʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʗɾ ʚ ʋ ʚ 

ʫʩʽʭ ʩʬʝʨʘʭ ʇʌ ʟʘ ʚʠʥʷʪʢʦʤ ʣʠʰʝʥʴ ʩʬʝʨʠ çʧʽʜʪʨʠ-

ʤʢʘ ʦʪʦʯʫʶʯʠʭè. ʟʗɾ ʚ ʋ ʻ ʛʽʨʰʦʶ ʫ ʜʽʪʝʡ ʫʩʽʭ ʚʽ-

ʢʦʚʠʭ ʛʨʫʧ ʧʨʠʙʣʠʟʥʦ ʫ ʜʚʘ ʨʘʟʠ. ʋʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ 

ʨʽʟʥʠʮʽ ʚ ʢʽʣʴʢʽʩʥʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʗɾ ʫ ʥʘʰʦʤʫ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ 

ʧʨʝʜʩʪʘʚʠʣʠ ʫ ʪʘʙʣʠʮʽ 2. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ 

ʤʠ ʧʨʝʜʩʪʘʚʠʣʠ ʮʽ ʜʘʥʽ ʥʝ ʫ ʚʠʛʣʷʜʽ ʚʝʣʠʯʠʥʠ ʨʽʟ-

ʥʠʮʽ ʩʝʨʝʜʥʽʭ, ʘ ʫ ʾʾ ʢʨʘʪʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʧʦʢʘʟʥʠʢ 

ç-2,4è ʦʟʥʘʯʘʻ ʛʽʨʰʫ ʗɾ ʫ 2,4 ʨʘʟʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ɭʂ). 

 

ʊʘʙʣ.2  

ʂʨʘʪʥʽʩʪʴ ʨʽʟʥʠʮʽ ʫ ʧʦʢʘʟʥʠʢʘʭ ʗɾ ʤʽʞ ʋ ʪʘ ɭʂ. 

ʐ 

ʢ 

ʘ 

ʣ 

ʘ 

ɺʽʢʦʚʽ ʛʨʫʧʠ  

ɯ ɯɯ ɯɯɯ ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 

ʌɿ - 2,4 - 3,8 - 3,4 - 3,2 

ʉʇ - 1,9 - 5 - 4,4 - 3,8 

ʉʆ - 1,7 - 2,6 - 2,4 - 2,3 

ʉ - 2 - 2,9 - 3,2 - 2,7 

ɼ - 2,8 + 1,05 - 1,03 - 1,3 

ʇʆ ʚ/ʰ + 1,1 + 1,06 + 1,08 

ɯʃ - 1,2 - 3,5 - 3,1 - 2,6 

ʉʐ - 2,4 - 2,7 - 2,2 - 2,4 

ɾɻ ʚ/ʰ - 1,1 - 1,5 - 1,3 

ʃ - 2 - 2,2 - 1,7 - 2 

ʄ ʚ/ʰ ʚ/ʰ - 1,5 - 1,5 

ɺ ʚ/ʰ ʚ/ʰ - 5,9 - 5,9 

ʟʗɾ -2,1 -2,3 -2,1 -2,2 

ʇʨʠʤʽʪʢʠ: ʟʥʘʯʝʥʥʷ ç-è ʧʝʨʝʜ ʮʠʬʨʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʢʘʟʥʠʢ ʗɾ ʚ ʋ ʻ ʫ çnè ʨʘʟʽʚ ʛʽʨʰʠʤ ʟʘ 

ʧʦʢʘʟʥʠʢʠ ɭʂ; ʟʥʘʯʝʥʥʷ ç+è ʧʝʨʝʜ ʮʠʬʨʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʢʘʟʥʠʢ ʗɾ ʚ ʋ ʻ ʫ çnè ʨʘʟʽʚ ʢʨʘʱʠʤ 

ʟʘ ʧʦʢʘʟʥʠʢʠ ɭʂ; ʚ/ʰ- ʚʽʜʩʫʪʥʷ ʰʢʘʣʘ ʚ ʦʧʠʪʫʚʘʣʴʥʠʢʫ.  

 

ɿ ʫʟʘʛʘʣʴʥʝʥʠʭ ʜʘʥʠʭ ʩʪʘʻ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʥʘʡ-

ʙʽʣʴʰʝ ʗɾ ʜʽʪʝʡ ʫʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʚ ʋʢʨʘʾʥʽ ʫ ʩʪʦ-

ʨʦʥʫ ʧʦʛʽʨʰʝʥʥʷ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ɭʂ, ʚʽʜʨʽʟʥʷʪʴʩʷ ʫ 

ʬʽʟʠʯʥʠʭ ʘʩʧʝʢʪʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʘ ʩʘʤʝ ʬʽʟʠʯ-

ʥʦʤʫ ʟʜʦʨʦʚôʾ ʪʘ ʟʘʛʘʣʴʥʦʤʫ ʩʘʤʦʧʦʯʫʪʪʽ. ʆʩʦʙʣʠʚʫ 

ʫʚʘʛʫ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʥʘ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʥʘʡʩʪʘ-

ʨʰʠʭ ʜʽʪʝʡ ʫ ʢʦʥʪʝʢʩʪʽ ʚʧʣʠʚʫ ʊɻɸ ʥʘ ʚʽʜʥʦʩʠʥʠ ʟ 

ʧʨʦʪʠʣʝʞʥʦʶ ʩʪʘʪʪʶ. ɺ ɭʂ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʫ 5,9 

ʨʘʟʽʚ ʢʨʘʱʠʤ ʟʘ ʧʦʢʘʟʥʠʢ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʗʢʱʦ ʗɾ ʚ ʢʦʥʪʝʢʩʪʽ ʚʽʜʥʦʩʠʥ ʟ ʜʨʫʟʷʤʠ ʫ ʜʽʪʝʡ 8-

16 ʨʦʢʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʻʚʨʦʧʝʡʩʴ-

ʢʠʭ ʜʘʥʠʭ, ʪʦ ʫ ʥʘʡʤʦʣʦʜʰʠʭ ʜʽʪʝʡ ʚ ʋʢʨʘʾʥʽ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʻ ʛʽʨʰʠʤ ʫ 2,8 ʨʘʟʽʚ ʪʘ ʟʘʛʘʣʦʤ ʥʘʡʙʽʣʴʰʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʫ ʜʽʪʝʡ 4-7 ʨʦʢʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ɭʂ.  

ʊʘʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʢʽʣʴʢʽʩʥʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʜʝʬʝ-

ʢʪʠ ʷʢʦʩʪʽ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʜʽʪʷʤ ʟ ʊɻɸ ʚ ʋʢʨʘʾʥʽ 

ʷʢ ʚ ʢʣʽʥʽʯʥʦʤʫ ʘʩʧʝʢʪʽ, ʪʘʢ ʽ ʚ ʘʩʧʝʢʪʽ ʧʩʠʭʦʩʦʮʽʘ-

ʣʴʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ. ʗʢʱʦ ʛʽʨʰʫ ʗɾ ʫ 

ʩʬʝʨʘʭ ʩʫʪʦ ʩʦʮʽʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ (ʩʽʤʝʡʥʽ 

ʚʽʜʥʦʩʠʥʠ, ʚʽʜʥʦʩʠʥʠ ʟ ʜʨʫʟʷʤʠ, ʩʘʤʦʦʮʽʥʢʘ ʧʘʮʽʻ-

ʥʪʽʚ) ʤʦʞʣʠʚʦ ʧʦʢʨʘʱʠʪʠ ʨʦʟʨʦʙʢʦʶ ʪʘ ʚʧʨʦʚʘ-

ʜʞʝʥʥʷʤ ʷʢʽʩʥʠʭ ʧʩʠʭʦ-ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʧʨʦʛʨʘʤ, 

ʪʦ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʩʫʙôʻʢʪʠʚʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ 

ʜʦ ʢʣʽʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʣʽʢʫ-

ʚʘʥʥʷ, ʬʽʟʠʯʥʦʛʦ ʟʜʦʨʦʚôʷ, ʟʘʛʘʣʴʥʝ ʩʘʤʦʧʦʯʫʪʪʷ 

ʧʘʮʽʻʥʪʽʚ) ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʝʜʦʣʽʢʠ ʩʘʤʝ ʷʢʦʩʪʽ ʩʧʝ-

ʮʽʘʣʽʟʦʚʘʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘʢʠʤ ʧʘʮʽʻʥʪʘʤ, 

ʦʩʢʽʣʴʢʠ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʤʘʶʪʴ ʢʦʨʝʣʷʮʽʶ ʟ ʢʣʽʥʽʯ-

ʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʢʨʦʚʦʚʠ-

ʣʠʚʠ ʫ ʩʫʛʣʦʙʠ), ʱʦ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘʤʠ ʚ 

ʦʜʥʦʤʫ ʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʆʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʪʘ-

ʢʦʞ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʗɾ ʫ ʢʨʘʾʥʘʭ ʟ ʨʽʟ-

ʥʠʤ ʨʽʚʥʝʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʨʽʚʥʷʪʠ 

ʪʘʢʽ ʜʘʥʽ ʟ ʜʘʥʠʤʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʜʥʘʢ, ʚʨʘ-

ʭʦʚʫʶʯʠ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʜʠʟʘʡʥʽ ʧʦʜʽʙʥʠʭ ʜʦ-

ʩʣʽʜʞʝʥʴ, ʤʠ ʧʨʝʜʩʪʘʚʠʣʠ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʥʘ ʨʠʩ. 1 

ʣʠʰʝʥʴ ʜʘʥʽ ʟʘʛʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʗɾ ʫ 8 ʜʦʩʣʽ-

ʜʞʝʥʥʷʭ, ʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʦʧʠʪʫʚʘʣʴʥʠʢ Haemo-

QoL [7,8,9,10,15,22,23].  
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ʇʨʠʤʽʪʢʠ: *ʇʦʢʘʟʥʠʢʠ ʗɾ ʟʘ ʜʘʥʠʤʠ ʤʫʣʴʪʠʥʘʮʽʦʥʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (ɸʤʝʨʠʢʘ, ɸʟʽʷ, ɭʚʨʦʧʘ) Santago-

stino E. ʪʘ ʩʧʽʚʘʚʪ. [23]; **ʇʦʢʘʟʥʠʢʠ ʗɾ ʫ ʢʨʘʾʥʘʭ ʟʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʟʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ Gringeri A. ʪʘ 

ʩʧʽʚʘʪ. [9]. 

 

ɿ ʧʨʦʽʣʶʩʪʨʦʚʘʥʠʭ ʜʘʥʠʭ ʦʯʝʚʠʜʥʦ, ʱʦ ʗɾ 

ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ. ʗɾ ʫʢʨʘʾʥ-

ʩʴʢʠʭ ʜʽʪʝʡ ʟ ʊɻɸ (TSS=47,4) ʻ ʢʨʘʱʦʶ ʟʘ ʜʘʥʽ ʫ 

ɭʛʠʧʪʽ (TSS=61,1) ʪʘ ɯʨʘʥʽ (TSS=54,3), ʦʜʥʘʢ ʟʥʘ-

ʯʥʦ ʛʽʨʰʠʤʠ ʟʘ ʧʦʢʘʟʥʠʢʠ ʪʘʢʠʭ ʢʨʘʾʥ, ʷʢ ʊʫʨʝʯ-

ʯʠʥʘ (TSS=38,8), ʌʽʣʽʧʧʽʥʠ (TSS=28,4) ʯʠ ʉʐɸ 

(TSS=34,2). ʊʘʢʦʞ, ʟʥʘʯʥʦ ʛʽʨʰʠʤʠ ʻ ʧʦʢʘʟʥʠʢʠ 

ʗɾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʫʣʴʪʠʥʘʮʽʦʥʘʣʴʥʠʤ ʜʦʩʣʽʜʞʝʥ-

ʥʷʤ Santagostino E. ʪʘ ʩʧʽʚʘʚʪ. [23], ʧʨʦʚʝʜʝʥʠʤ ʫ 

2014 ʨʦʮʽ ʟ ʚʢʣʶʯʝʥʥʷʤ 64 ʜʽʪʝʡ ʟ ʊɻɸ ʟ ʪʨʴʦʭ ʢʦ-

ʥʪʠʥʝʥʪʽʚ.  

ʊʘʢʽ ʤʽʞʥʘʮʽʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʩʠʭʦʩʦʮʽʘʣʴ-

ʥʦʛʦ ʟʜʦʨʦʚôʷ ʫ ʜʽʪʝʡ ʟ ʛʝʤʦʬʽʣʽʻʶ ɸ ʦʙʫʤʦʚʣʝʥʽ 

ʥʠʟʢʦʶ ʯʠʥʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ, ʡʤʦʚʽʨʥʦ, ʦʩʥʦʚʥʠʤ ʻ 

ʷʢʽʩʪʴ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʷʢ ʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ, ʪʘʢ 

ʫ ʤʘʪʝʨʽʘʣʴʥʦʤʫ ʘʩʧʝʢʪʘʭ. ʅʘ ʞʘʣʴ, ˇʨʫʥʪʦʚʥʠʭ ʜʦ-

ʩʣʽʜʞʝʥʴ, ʷʢʽ ʙ ʚʠʚʯʘʣʠ ʚʧʣʠʚ ʤʝʜʠʯʥʠʭ, ʝʢʦʥʦʤʽʯ-

ʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʤʽʞʥʘʮʽʦʥʘ-

ʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʢʘʟʥʠʢʘʭ ʗɾ ʜʽʪʝʡ ʟ ʊɻɸ, ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʜʦʩʪʫʧʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʘʤʠ ʥʝ 

ʟʥʘʡʜʝʥʦ. ʇʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʚʚʘʞʘʻʤʦ ʚʢʨʘʡ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʨʦʣʽ ʦʢʨʝʤʠʭ ʜʝʪʝ-

ʨʤʽʥʘʥʪ ʫ ʬʦʨʤʫʚʘʥʥʽ ʗɾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʩʠʭʦʩʦ-

ʮʽʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʥʘ ʤʽʞʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ.  

ɺʠʩʥʦʚʢʠ. ʅʘ ʞʘʣʴ, ʗɾ ʫ ʜʽʪʝʡ ʟ ʊɻɸ ʚ ʋʢʨʘ-

ʾʥʽ ʻ ʟʥʘʯʥʦ ʛʽʨʰʦʶ, ʷʢ ʫ ʢʨʘʾʥʘʭ ʟʘʭʽʜʥʦʾ ɭʚʨʦʧʠ. 

ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʽ ʟʘʛʘʣʴʥʦʾ ʗɾ, ʽ ʘʙʩʦʣʶʪʥʦʾ ʙʽʣʴʰʦ-

ʩʪʽ ʜʝʪʝʨʤʽʥʘʥʪ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɺʨʘʭʦ-

ʚʫʶʯʠ, ʱʦ ʗɾ ʚ ɭʂ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʢʨʘʱʠʭ ʫ ʩʚʽʪʽ, 

ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʥʘ ʜʘʥʦʤʫ ʽʩʪʦʨʠʯʥʦʤʫ ʝʪʘʧʽ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ çʝʪʘʣʦʥʥʠʤʠè ʜʣʷ ʋʢʨʘʾʥʠ, ʘ ʚʠʷʚʣʝʥʽ ʚʽ-

ʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʗɾ ʚ ʦʢʨʝʤʠʭ ʩʝʛʤʝʥ-

ʪʘʭ ʇʌ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ 

ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʢʠ ʜʽʪʝʡ ʟ 

ʊɻɸ ʚ ʋʢʨʘʾʥʽ.  
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ɸʅʅʆʊɸʎʀʗ 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʬʘʛʦʮʠʪʦʚ. ʆʙʦʙʱʝʥʳ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ 

ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʙʣʝʤʝ ʫʯʘʩʪʠʷ ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʚ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ. ʈʘʩʩʤʦʪʨʝʥʘ ʢʦʥ-

ʮʝʧʮʠʷ ʤʘʢʨʦʬʘʛʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʙʦʩʥʦʚʘʥʘ ʨʦʣʴ ʤʦʥʦʮʠʪʦʚ-ʤʘʢʨʦ-

ʬʘʛʦʚ ʚ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʦʮʝʥʢʝ ʪʝʯʝʥʠʷ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ, ʦʩʥʦʚʘʥʥʦʡ 

ʥʘ ʘʥʘʣʠʟʝ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ. ɿʘʢʣʶʯʝʥʦ, ʯʪʦ ʤʦʥʦʮʠʪʳ ʢʨʦʚʠ ʠ ʪʢʘʥʝʚʳʝ ʤʘʢʨʦʬʘʛʠ ʥʝ ʪʦʣʴʢʦ 

ʦʪʨʘʞʘʶʪ ʪʝʯʝʥʠʝ ʨʝʛʝʥʝʨʘʪʦʨʥʦʡ ʨʝʘʢʮʠʠ, ʥʦ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʝʸ ʨʝʛʫʣʷʮʠʠ. 

ABSTRACT 

The characteristic of the system of mononuclear phagocytes is presented. The literature data and results of 

studies on the problem of blood system participation in tissue regeneration are summarized. The concept of mac-

rophage regulation of recovery processes is considered. The role of monocytes-macrophages in tissue regeneration 

is substantiated. Special attention is paid to the assessment of tissue regeneration, based on the analysis of various 
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blood parameters. It is concluded that blood monocytes and tissue macrophages not only reflect the course of the 

regenerative reaction, but also participate in its regulation. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʦʥʫʢʣʝʘʨʥʳʝ ʬʘʛʦʮʠʪʳ, ʘʢʪʠʚʘʮʠʷ ʤʘʢʨʦʬʘʛʦʚ, ʮʠʪʦʢʠʥʳ, ʨʝʛʝʥʝʨʘʮʠʷ ʪʢʘʥʝʡ, 

ʦʩʪʝʦʛʝʥʝʟ. 

Keywords: mononuclear phagocytes, macrophage activation, cytokines, tissue regeneration, osteogenesis. 

 

ʆɹʑʀɽ ʇʈɽɼʉʊɸɺʃɽʅʀʗ ʆ ʉʀʉʊɽʄɽ 

ʄʆʅʆʅʋʂʃɽɸʈʅʓʍ ʌɸɻʆʎʀʊʆɺ 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʝʨʚʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ, ʩʪʘʚʰʠʝ ʦʩʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʦ ʩʠʩʪʝʤʝ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʬʘʛʦʮʠʪʦʚ, ʧʨʠ-

ʥʘʜʣʝʞʘʪ ʀ.ʀ. ʄʝʯʥʠʢʦʚʫ, ʫʜʦʩʪʦʝʥʥʦʤʫ ʟʘ ʵʪʠ ʨʘ-

ʙʦʪʳ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ. 

ʈʝʟʫʣʴʪʘʪ ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʘʢʦʧʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ð ʩʦʟʜʘʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʠʩʪʝʤʳ 

ʚʟʛʣʷʜʦʚ ʥʘ ʤʦʨʬʦʣʦʛʠʶ, ʬʠʟʠʦʣʦʛʠʶ, ʙʠʦʭʠʤʠʶ 

ʵʪʠʭ ʢʣʝʪʦʢ. ʆʥʠ ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʥʘ I ʄʝʞʜʫʥʘʨʦʜ-

ʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʸʥʥʦʡ ʤʘʢʨʦʬʘʛʘʤ 

(1970), ʯʪʦ ʠ ʧʦʩʣʫʞʠʣʦ ʙʘʟʠʩʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʬʘʛʦ-

ʮʠʪʦʚ (ɹʶʣʣʝʪʝʥʴ ɺʆɿ, 1972). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʫ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʬʘ-

ʛʦʮʠʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʢʨʦʚʝʪʚʦʨʥʳʝ ʢʣʝʪʢʠ-ʧʨʝʜʰʝ-

ʩʪʚʝʥʥʠʢʠ ʤʦʥʦʮʠʪʦʚ-ʤʘʢʨʦʬʘʛʦʚ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʠ ʩʧʦʩʦʙʥʳʝ ʢ ʧʨʦʣʠʬʝʨʘ-

ʮʠʠ ʢʣʝʪʢʠ ð ʤʦʥʦʙʣʘʩʪʳ ʠ ʧʨʦʤʦʥʦʮʠʪʳ, ʘ ʪʘʢʞʝ 

ʟʨʝʣʳʝ ʢʣʝʪʢʠ ð ʤʦʥʦʮʠʪʳ ʠ ʤʘʢʨʦʬʘʛʠ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʬʦʨʤ ʤʦ-

ʥʦʮʠʪʦʚ-ʤʘʢʨʦʬʘʛʦʚ, ʚʩʝ ʦʥʠ ʠʤʝʶʪ ʦʙʱʫʶ 

ʢʣʝʪʢʫ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ. 

ʇʨʦʙʣʝʤʝ ʢʨʦʚʝʪʚʦʨʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʢʣʝ-

ʪʦʢ ʉʄʌ, ʠʭ ʧʨʦʜʫʢʮʠʠ ʠ ʢʠʥʝʪʠʢʝ ʧʦʩʚʷʱʸʥ ʙʦʣʴ-

ʰʦʡ ʦʙʲʝʤ ʣʠʪʝʨʘʪʫʨʳ. ʆʩʪʘʥʦʚʠʤʩʷ ʣʠʰʴ ʥʘ ʜʠʩ-

ʢʫʩʩʠʦʥʥʦʤ ʚʦʧʨʦʩʝ ʦ ʤʦʥʦʮʠʪʘʨʥʦʤ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʠ ʤʘʢʨʦʬʘʛʦʚ. ʋʙʝʜʠʪʝʣʴʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʪʘʢʦʛʦ ʛʝʥʝʟʘ ʧʦʣʫʯʝʥʦ ʥʘ ʞʠʚʦʪʥʳʭ-ʭʠʤʝʨʘʭ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʯʝʥʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʥʫʢʣʝʠ-

ʥʦʚʳʭ ʢʠʩʣʦʪ (Furth et al., 1980). ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʧʨʦ-

ʮʝʩʩʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʤʦʥʦʮʠʪʦʚ ʚ ʤʦʥʦʩʣʦʡʥʦʡ 

ʢʫʣʴʪʫʨʝ in vitro ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʚʦʩʧʨʦʠʟʚʦʜʷʪ 

ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʚ ʤʘʢʨʦʬʘʛʠ ʚ ʪʢʘʥʷʭ [10]. 

 

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʄʆʅʆʅʋʂʃɽɸʈʅʓʍ 

ʌɸɻʆʎʀʊʆɺ 

ʂʣʝʪʢʠ ʃʦʢʘʣʠʟʘʮʠʷ 

ʄʦʥʦʙʣʘʩʪʳ ʂʦʩʪʥʳʡ ʤʦʟʛ 

ʇʨʦʤʦʥʦʮʠʪʳ ʊʦ ʞʝ 

ʄʦʥʦʮʠʪʳ ʂʦʩʪʥʳʡ ʤʦʟʛ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ 

ʢʨʦʚʴ 

ʄʘʢʨʦʬʘʛʠ 

ɻʠʩʪʠʦʮʠʪʳ ʉʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ 

ʂʣʝʪʢʠ ʂʫʧʬʝʨʘ ʇʝʯʝʥʴ 

ɸʣʴʚʝʦʣʷʨʥʳʝ ʤʘʢʨʦʬʘʛʠ ʃʝʛʢʠʝ 

ʉʚʦʙʦʜʥʳʝ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʤʘʢʨʦʬʘʛʠ ʃʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ, ʩʝʣʝʟʸʥʢʘ 

ʌʠʢʩʠʨʦʚʘʥʥʳʝ ʤʘʢʨʦʬʘʛʠ ʂʦʩʪʥʳʡ ʤʦʟʛ 

ʇʣʝʚʨʘʣʴʥʳʝ ʠ ʧʝʨʠʪʦʥʝʘʣʴʥʳʝ 

ʤʘʢʨʦʬʘʛʠ ʉʝʨʦʟʥʳʝ ʧʦʣʦʩʪʠ 

ʂʣʝʪʢʠ ʤʠʢʨʦʛʣʠʠ ʅʝʨʚʥʘʷ ʪʢʘʥʴ 

ʆʩʪʝʦʢʣʘʩʪʳ ʂʦʩʪʥʘʷ ʪʢʘʥʴ 

ɻʠʩʪʠʦʮʠʪʳ, ʙʝʣʳʝ 

ʦʪʨʦʩʯʘʪʳʝ ʵʧʠʜʝʨʤʦʮʠʪʳ ʂʦʞʘ 

ɺ ʮʝʣʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʣʝʪʦʢ ʉʄʌ ʚʳʜʝ-

ʣʷʶʪ ʪʨʠ ʵʪʘʧʘ: 

ð ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʤʦʥʦʮʠʪʦʚ ʚ ʢʦʩʪʥʦʤ 
ʤʦʟʛʝ; 

ð ʧʨʝʚʨʘʱʝʥʠʝ ʤʦʥʦʮʠʪʦʚ ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 
ʤʘʢʨʦʬʘʛʠ; 

ð ʘʢʪʠʚʘʮʠʶ ʤʘʢʨʦʬʘʛʦʚ. 

ʅʝʢʦʪʦʨʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʪʜʝʣʴʥʳʭ ʧʫʣʦʚ ʉʄʌ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ 

ʤʘʩʩʦʡ 70 ʢʛ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʨʘʩʰʠʨʝʥʠʠ ʠ ʫʥʠʬʠʢʘʮʠʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʢʣʝʪʦʢ 

ʉʄʌ. ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʂʦʤʠʪʝʪʦʤ ʨʝʪʠʢʫʣʦʵʥʜʦ-

ʪʝʣʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ (1980) ʙʳʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʠʥʳ: 

ð ʨʝʟʠʜʝʥʪʥʳʝ ʤʘʢʨʦʬʘʛʠ ð ʧʦʧʫʣʷʮʠʠ ʢʣʝ-

ʪʦʢ ʠʟ ʦʧʨʝʜʝʣʸʥʥʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ʦʨʛʘ-

ʥʠʟʤʘ, ʚʦʟʥʠʢʰʠʝ ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʡ ʠʥʜʫʢʮʠʠ; 

ð ʤʘʢʨʦʬʘʛʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʵʢʩʩʫʜʘʪʘ, ʦʙ-

ʨʘʟʦʚʘʥʥʳʝ ʠʟ ʧʫʣʘ 

ʊʘʙʣʠʮʘ 1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʫʣʘ ʢʣʝʪʦʢ ʉʄʌ (ʧʦ: Furth, 1980) 

ʇʫʣ ʢʣʝʪʦʢ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʢʨʦʬʘʛʦʚ ʯʝʣʦʚʝʢʘ 

ʂʦʣ-ʧʦ ʢʣʝʪʦʢ ʥʘ 1 ʢʛ ʤʘʩʩʳ 
ʂʦʣ-ʚʦ ʧʨʦʣʠʬʝʨʠʨʫʶʱʠʭ 

ʢʣʝʪʦʢ, % 

 ʇʨʦʤʦʥʦʮʠʪʳ 

 ʄʦʥʦʮʠʪʳ ʢʦʩʪʥʦ  

 ʛʦ ʤʦʟʛʘ 

 4-6ʭ106 

 7,3x106  

78,8 

0,1 

 ʄʦʥʦʮʠʪʳ ʢʨʦʚʠ  

 ʇʝʨʠʪʦʥʝʘʣʴʥʳʝ 

1,7x106 
0,1 

 ʤʘʢʨʦʬʘʛʠ ð 1,5 
 ʂʣʝʪʢʠ ʂʫʧʬʝʨʘ 1,2-1,6ʭ105ʥʘ 1 ʛ ʧʝʯʝʥʠ 

0,1 

 ʄʘʢʨʦʬʘʛʠ ʢʦʞʠ ð 0 

 




