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ɸʥʥʦʪʘʮʠʷ. ɺʦʧʨʦʩ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʣʠʥʝʡʥʳʭ ʛʨʫʧʧ (ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʢʦʥʩʪʨʫʢʮʠʡ) 

ʧʦʨʦʞʜʘʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʣ ʙʦʣʴʰʦʡ 

ʠʥʪʝʨʝʩ ʚ ʦʙʱʝʡ ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʪʝʦʨʠʠ ʛʨʫʧʧ. ɺ ʥʘʟʚʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʩʝʛʦʜʥʷ ʠʤʝʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʫʨʥʘʣʴʥʳʭ ʠ ʢʥʠʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺʦʟʥʠʢʣʠ ʪʘʢʞʝ  ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ (ʫʥʠʚʝʨʩʘʣʴʥʳʡ) ʢʦʤʙʠʥʘʪʦʨʥʳʡ ʤʝʪʦʜ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʫʢʚ. ʉʫʪʴ ʥʘʟʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʩʣʦʚ 

ʚʳʙʨʘʥʥʦʛʦ ʘʣʬʘʚʠʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʛʨʫʧʧʳ ʢ ʠʭ ʩʪʘʥʜʘʨʪʥʳʤ ʬʦʨʤʘʤ. ɺ ʨʘʙʦʪʝ ʜʘʝʪʩʷ 

ʦʧʠʩʘʥʠʝ ʯʝʨʝʟ ʧʦʨʦʞʜʘʶʱʠʝ ʠ ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʦʥʦʤʠʘʣʴʥʦʡ ʛʨʫʧʧʳ Monn(R), 

nÓ2, ʟʘʜʘʥʥʦʡ ʥʘʜ ʧʨʦʠʟʚʦʣʴʥʳʤ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʢʦʣʴʮʦʤ ʩ 1Í0. ʇʦʣʴʟʫʷʩʴ ʵʪʠʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʥʘʭʦʜʠʪʩʷ ʢʦʤʙʠʥʘʪʦʨʥʦʝ ʦʧʠʩʘʥʠʝ ʪʘʢʞʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʬʘʢʪʦʨʘ PMonn(R) ʥʘʟʚʘʥʥʦʡ 

ʛʨʫʧʧʳ. ʇʨʠ ʨʝʰʝʥʠʠ ɻʪʠʭ ʚʦʧʨʦʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥ ʫʧʦʤʷʥʫʪʳʡ ʤʝʪʦʜ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

 

Abstract. The question of representing linear groups (and related constructions) by generating 

elements and defining relations has always been of great interest in general combinatorial group 

theory. Today, there are a large number of journal and book materials in this direction. Research 

methods have also emerged. One such method is the (universal) combinatorial method for 

transforming letters. The essence of this method is to convert the words of the selected alphabet of 

the group, Monn(R), nÓ2, under consideration to their standard forms c 1Í0. The paper gives 

a description in terms of generators and defining relations of the monomial group defined over 

an arbitrary associative ring with. Using this result, we find a combinatorial description of also 

the projective factor PMonn(R) of the named group. When solving these issues, the mentioned 
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method of transformation was used. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʦʤʠʘʣʴʥʘʷ ʛʨʫʧʧʘ, ʩʠʤʤʝʪʨʠʯʝʩʢʘʷ ʛʨʫʧʧʘ, ʧʦʜʩʪʘʥʦʚʦʯʥʘʷ 

ʤʘʪʨʠʮʘ, ʧʦʨʦʞʜʘʶʱʠʡ ʘʣʬʘʚʠʪ, ʩʪʘʥʜʘʨʪʥʳʝ ʬʦʨʤʳ, ʥʘʙʦʨ ʩʦʦʪʥʦʰʝʥʠʡ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʙʫʢʚ, ʧʨʦʝʢʪʠʚʥʘʷ ʤʦʥʦʤʠʘʣʴʥʘʷ ʛʨʫʧʧʘ, ʩʢʘʣʷʨʥʘʷ ʤʘʪʨʠʮʘ. 

 

Keywords: monomial group, symmetric group, substitution matrix, generating alphabet, 

standard forms, set of relations, transformation of letters, projective monomial group, scalar matrix. 

 

ʆʧʠʩʘʥʠʝ ʣʠʥʝʡʥʳʭ ʛʨʫʧʧ ʯʝʨʝʟ ʧʦʨʦʞʜʘʶʱʠʝ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʧʦʩʦʙʦʚ ʠʭ ʠʟʫʯʝʥʠʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʚʦʧʨʦʩʦʚ ʚ ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʪʝʦʨʠʠ ʛʨʫʧʧ. 

ɺ ʥʘʟʚʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʷʨʢʠʭ (ʠ ʦʙʱʠʭ) ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʨʝʟʫʣʴʪʘʪʳ [1-6]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʜʫʪʩʷ ʠʥʪʝʥʩʠʚʥʦ ʠ ʧʦ ʩʝʡ ʜʝʥʴ. ʎʝʣʴ ʁʜʘʥʥʦʡ ʨʘʙʦʪ r

ʩʪʘʣʦ ʚʳʷʚʣʝʥʠʝ ʧʦʨʦʞʜʘʶʱʠʭ ʠ ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʦʪʥʦʰʝʥʠʡ ʤʦʥʦʤʠʘʣʴʥʦʡ ʛʨʫʧʧʳ 

ὓέὲ Ὑ, ὲ ςȟ ʥʘʜ ʧʨʦʠʟʚʦʣʴʥʳʤ ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʢʦʣʴʮʦʤ R. ʇʨʠ ʨʝʰʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʨʘʟʚʠʪʳʡ ʝʱʝ ʚ ʨʘʙʦʪʘʭ [7ï9]. ʉʫʪʴ ʥʘʟʚʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʩʣʦʚ ʚʳʙʨʘʥʥʦʛʦ ʘʣʬʘʚʠʪʘ ʢ ʠʭ ʩʪʘʥʜʘʨʪʥʳʤ ʬʦʨʤʘʤ ʧʨʠ 

ʧʦʤʦʱʠ ʥʘʡʜʝʥʥʦʛʦ ʥʘʙʦʨʘ ʩʦʦʪʥʦʰʝʥʠʡ. 

 

ʆʧʨʝʜʝʣʝʥʠʷ ʠ ʦʙʦʟʥʘʯʝʥʠʷ 

ɺʩʶʜʫ ʜʘʣʝʝ ʚ ʨʘʙʦʪʝ R ʩʯʠʪʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʳʤ ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʢʦʣʴʮʦʤ ʩ 10̧. 

ʄʘʪʨʠʮʫ ʘ ʠʟ ʧʦʣʥʦʛʦ ʤʘʪʨʠʯʥʦʛʦ ʢʦʣʴʮʘ ὓ Ὑ ʥʘʟʦʚʝʤ ʤʦʥʦʤʠʘʣʴʥʦʡ, ʝʩʣʠ ʢʘʞʜʘʷ ʝʝ 

ʩʪʨʦʢʘ ʠ ʩʪʦʣʙʝʮ ʩʦʜʝʨʞʘʪ ʨʦʚʥʦ ʧʦ ʦʜʥʦʤʫ ʥʝʥʫʣʝʚʦʤʫ ʵʣʝʤʝʥʪʫ. ʇʫʩʪʴ ʜʘʣʝʝ ʜʣʷ 

ʧʦʜʩʪʘʥʦʚʢʠ a ʠʟ ʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʛʨʫʧʧʳ Sn (a) ʦʟʥʘʯʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʝʡ 

ʧʦʜʩʪʘʥʦʚʦʯʥʫʶ ʤʘʪʨʠʮʫ, ʪ. ʝ. ʤʘʪʨʠʮʫ ʠʟ ὓ Ὑ ʩ ʵʣʝʤʝʥʪʘʤʠ ‌ Ȣ‏ , ʛʜʝ ‏ ð 

ʩʠʤʚʦʣ ʂʨʦʥʝʢʝʨʘ (ʨʘʚʥʳʡ 1 ʧʨʠ ή Ὧ ʠ 0 ʧʨʠ ή Ὧ). ʅʝʪʨʫʜʥʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʦʪʦʙʨʘʞʝʥʠʝ 
 

ὛᴼὋὒ Ὑȟ  ‌ᴼ ‌ȟ (mon) 
 

ʟʘʜʘʝʪ ʤʦʥʦʤʦʨʬʠʟʤ ʛʨʫʧʧ (ʟʜʝʩʴ Ὃὒ Ὑð ʧʦʣʥʘʷ ʣʠʥʝʡʥʘʷ ʛʨʫʧʧʘ ʩʪʝʧʝʥʠ n ʥʘʜ 

ʢʦʣʴʮʦʤ R). ɼʘʣʝʝ ʤʳ ʯʝʨʝʟ Ὠ ὼ ʦʙʦʟʥʘʯʠʤ ʜʠʘʛʦʥʘʣʴʥʫʶ ʤʘʪʨʠʮʫ  ὨὭὥὫρȟȢȢȢȟρȟὼȟρȟȢȢȢȟρ 

ʠʟὓ Ὑ, ʛʜʝ ʵʣʝʤʝʥʪ ʭ ʥʘʭʦʜʠʪʩʷ ʥʘ k-ʦʤ ʤʝʩʪʝ (ρ Ὧ ὲ). ʃʝʛʢʦ ʚʠʜʝʪʴ, ʯʪʦ ʚʩʷʢʫʶ 

ʤʦʥʦʤʠʘʣʴʥʫʶ ʤʘʪʨʠʮʫ ʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʧʨʠʯʝʤ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʘʤ, ʚ ʚʠʜʝ: 
 

ὥ Ὠ ὼ ȢȢȢὨ ὼ ‌, (ʘ) 
 

ʛʜʝ ὼᶰὙ͵ π ʠ a ð ʥʝʢʦʪʦʨʘʷ ʧʦʜʩʪʘʥʦʚʢʘ ʠʟ Sn. ʆʯʝʚʠʜʥʦ ʪʘʢʞʝ, ʯʪʦ ʪʘʢʘʷ ʤʘʪʨʠʮʘ ʘ 

ʦʙʨʘʪʠʤʘ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʙʨʘʪʠʤʳ ʚʩʝ ʝʝ ʘʨʛʫʤʝʥʪʳ xi (ʚ R). ʉʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ 

ʦʙʨʘʪʠʤʳʭ ʤʦʥʦʤʠʘʣʴʥʳʭ ʤʘʪʨʠʮ ʠʟ ὓ Ὑ ʤʳ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ὓέὲ Ὑ. 

ʇʦʢʘʞʝʤ, ʯʪʦ ʚʚʝʜʝʥʥʦʝ ὓέὲ Ὑ ʦʙʨʘʟʫʝʪ ʧʦʜʛʨʫʧʧʫ ʚ Ὃὒ Ὑ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ 

ʧʦʢʘʟʘʪʴ ʟʘʤʢʥʫʪʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ὓέὲ Ὑ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʡʩʪʚʠʡ ʤʘʪʨʠʯʥʦʛʦ ʫʤʥʦʞʝʥʠʷ ʠ 

ʚʟʷʪʠʷ ʦʙʨʘʪʥʦʛʦ ʵʣʝʤʝʥʪʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʫʩʪ ɹʥʘʨʷʜʫ ʩ (ʘ) ʠʟ ὓέὲ Ὑ ʚʟʷʪʘ ʝʱʝ ʦʜʥʘ 

ʤʘʪʨʠʮʘ ὦ Ὠ ώ ȢȢȢὨ ώ ‍. 

  

ʇʦʩʢʦʣʴʢʫ ʜʣ̫  ʥʠʭ ὥὦ Ὠ ὼ ȢȢȢὨ ὼ ‌Ὠ ώ ȢȢȢὨ ώ ‍

Ὠ ὼ ȢȢȢὨ ὼ Ὠ ώ ȢȢȢὨ ώ ‌ ‍ Ὠ ὼώ ȢȢȢὨ ὼώ ‌‍  

ʠ 

ὥ ‌ Ὠ ὼ ȢȢȢὨ ὼ ‌ Ὠ ὼ ȢȢȢὨ ὼ Ὠ ὼ ȢȢȢὨ ὼ ‌  
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(ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʵʪʠʭ ʨʘʚʝʥʩʪʚ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʦʥʦʤʦʨʬʥʦʩʪʴ (mon)!), ʪ. ʝ. ʫʧʦʤʷʥʫʪʳʝ 

ʟʘʤʢʥʫʪʦʩʪʠ ʠʤʝʶʪ ʤʝʩʪʦ,ὓέὲ Ὑ  ʦʙʨʘʟʫʝʪ ʛʨʫʧʧʫ ʧʦ ʫʤʥʦʞʝʥʠʶ. ʆʥʘ ʥʘʟʳʚʘʝʪʩʷ 

ʤʦʥʦʤʠʘʣʴʥʦʡ ʛʨʫʧʧʦʡ ʩʪʝʧʝʥʠ n ʥʘʜ ʢʦʣʴʮʦʤ R. 

 

ʉʪʘʥʜʘʨʪʥʳʝ ʬʦʨʤʳ ʚ ὓέὲ Ὑ 

ɿʜʝʩʴ ʤʳ ʩʥʘʯʘʣʘ ʟʘʡʤʝʤʩʷ ʧʦʨʦʞʜʘʶʱʝʡ ʩʠʩʪʝʤʦʡ ʥʘʟʚʘʥʥʦʡ ʛʨʫʧʧʳ. ʍʦʨʦʰʦ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʛʨʫʧʧʘ Sn ʧʦʨʦʞʜʘʝʪʩʷ ʩʚʦʠʤʠ ʪʨʘʥʩʧʦʟʠʮʠʷʤʠ (12), (13),é, (1n) [10]. 

ʇʦʣʴʟʫʷʩʴ ʵʪʠʤ ʬʘʢʪʦʤ ʠ ʨʘʟʣʦʞʝʥʠʝʤ (ʘ), ʤʳ ʚ ʢʘʯʝʩʪʚʝ ʧʦʨʦʞʜʘʶʱʝʡ ʜʣʷ ὓέὲ Ὑ 

ʩʠʩʪʝʤʳ ʤʦʞʝʤ ʚʟʷʪʴ 
 

((ik)), ρ Ὥ Ὧ ὲȠ Ὠ ‐ȟ  ‐ɴ Ὑᶻȟ  ρ ή ὲ (1) 
 

(*, ʢʘʢ ʚʩʝʛʜʘ, ʦʟʥʘʯʘʝʪ ʚʟʷʪʠʝ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʡ ʛʨʫʧʧʳ). ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʙʱʥʦʩʪʠ 

ʤʘʪʨʠʮʫ ((ik)) ʤʳ ʜʦʦʧʨʝʜʝʣʷʝʤ ʜʦ ʨʘʚʥʳʭ ʠʥʜʝʢʩʦʚ, ʧʦʣʦʞʠʚ ((ii))=ʝ (ʝ ð ʝʜʠʥʠʯʥʘʷ 

ʤʘʪʨʠʮʘ ʠʟ Ὃὒ Ὑ). 

ʋʧʦʤʷʥʫʪʳʡ ʚʳʰʝ ʤʝʪʦʜ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪ ʩʪʘʥʜʘʨʪʥʳʝ ʬʦʨʤʳ ʵʣʝʤʝʥʪʦʚ 

ʛʨʫʧʧʳ ὓέὲ Ὑ  (ʚ ʘʣʬʘʚʠʪʝ (1)). ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʚʳʭ ʤʳ ʦʙʲʷʚʣʷʝʤ ʚʩʝʚʦʟʤʦʞʥʳʝ 

ʢʦʤʙʠʥʘʮʠʠ ʚʠʜʘ 
 

Ὠ ‐ȢȢȢὨ ‐ ὲ ρȟz ȢȢȢςȟz ρȟz ȟ (sf) 
 

ʛʜʝ ᶻʦʟʥʘʯʘʝʪ ʥʝʢʦʪʦʨʳʡ ʥʦʤʝʨ, ʜʣʷ ʢʦʪʦʨʦʛʦ Ὧ ᶻ ὲ.  ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʚʝʜʝʥʥʳʭ 

ʬʦʨʤ ʠʤʝʝʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʘʷ. 

ʊʝʦʨʝʤʘ 1. ɺʩʷʢʘʷ ʤʘʪʨʠʮʘ ὥ ὥ  ʠʟ ὓέὲ Ὑ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʚʠʜʝ 

(sf), ʧʨʠʯʝʤ ʪʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʝʜʠʥʩʪʚʝʥʥʦ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʧʨʦʚʦʜʠʤ ʠʥʜʫʢʮʠʝʡ ʧʦ ʯʠʩʣʫ n. ʇʫʩʪʴ ʚ ʟʘʜʘʥʥʦʡ ʤʘʪʨʠʮʝ ὥ π  

ρ Ὧ ὲ. ʊʦʛʜʘ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ  
 

ὥ Ὠ ὥ ὨὭὥὫρȟz ρὯ ȟ (*) 
 

ʛʜʝ ʢʣʝʪʢʘ ðz ʝʩʪʴ ʥʝʢʦʪʦʨʘʷ ʤʘʪʨʠʮʘ ʠʟ ὓέὲ Ὑ. ɽʩʣʠ ʟʜʝʩʴ n=2, ʪʦ ɴzὙ ʠ 

ʨʘʟʣʦʞʝʥʠʝ ()z ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʝʱʝ ʢʘʢ ὥ Ὠ ὥ Ὠ ᶻ ςς ρὯ Ὠ ὥ Ὠ ᶻ

ρὯ ςςȟ 

ʪ. ʝ. ʧʨʝʜʩʪʘʚʣʝʥʠʝ (sf) ʜʣʷ ʘ ʠʤʝʝʪ ʤʝʩʪʦ. ɽʜʠʥʩʪʚʝʥʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ 

ʟʜʝʩʴ ʫʩʤʘʪʨʠʚʘʝʪʩʷ ʣʝʛʢʦ.  

ʇʨʠ ʞʝ ὲ ςʩʦʤʥʦʞʠʪʝʣʴ ὨὭὥὫρȟz  ʠʟ (ᶻ*) (ʧʦ ʧʨʝʜʧʦʣʦʞʝʥʠʶ ʠʥʜʫʢʮʠʠ) 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʧʨʠʯʝʤ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʚʠʜʝ Ὠ ‐ ẗẗẗὨ ‐ ὲ ρȟz ẗẗẗ

ςȟz , ʛʜʝ Ὧ ᶻ ὲ ʧʨʠ ʚʩʝʭ Ὧ ὲ ρȟȢȢȢȟς. ʆʪʩʶʜʘ ʠ ʠʟ ()z ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʨʘʟʣʦʞʝʥʠʷ ʚ 

ʚʠʜʝ (sf) ʜʣʷ ʘ ʠ ʝʛʦ ʝʜʠʥʩʪʚʝʥʥʦʩʪʴ ʫʞʝ ʩʣʝʜʫʝʪ ʦʯʝʚʠʜʥʳʤ ʦʙʨʘʟʦʤ. ʊʝʦʨʝʤʘ 1 ʜʦʢʘʟʘʥʘ. 

ʀʟ ʵʪʦʡ ʪʝʦʨʝʤʳ ʪʫʪ ʞʝ ʩʣʝʜʫʝʪ ʧʦʨʦʞʜʘʝʤʦʩʪʴ ʛʨʫʧʧʳὓέὲ Ὑ ʤʘʪʨʠʮʘʤʠ (1). ɺ 

ʨʘʙʦʪʝ ʤʳ ʚ ʢʘʯʝʩʪʚʝ ʧʦʨʦʞʜʘʶʱʝʛʦ ὓέὲ Ὑ ʘʣʬʘʚʠʪʘ ʚʦʟʴʤʝʤ ʠ ʩʠʩʪʝʤʫ (1). 

 

ʇʦʣʥʳʡ ʥʘʙʦʨ ʩʦʦʪʥʦʰʝʥʠʡ 

ʅʘʧʠʰʝʤ ʚ ʘʣʬʘʚʠʪʝ (1) ʩʣʝʜʫʶʱʠʝ (ʣʝʛʢʦ ʧʨʦʚʝʨʷʝʤʳʝ) ʩʦʦʪʥʦʰʝʥʠʷ ʛʨʫʧʧʳ 

ὓέὲ Ὑ: 

1.Ὠ ‐Ὠ „ Ὠ ‐„Ƞ 

2.Ὠ ‐Ὠ „ Ὠ „Ὠ ‐ȟ    Ὧ ὭȠ 

3.ὭὯὨ ‐ Ὠ ‐ ὭὯȠ 
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4.ὭὯὨ ‐ Ὠ ‐ ὭὯȠ 

5.ὭὯὨ ‐ Ὠ ‐ ὭὯȠ  ή ὭȟὯȠ 

6.ὭὯ ὭὯ ὭὭȠ 

7.ήὯ Ὧήȟ  ή ὯȠ 

8.ὭὯ Ὥή Ὧή ὭὯȟ  Ὧ ήȠ 

9.ὭὯ ὮὯ ὮὯ ὭὮȟ  Ὥ Ὦ ὯȠ 

10.ὭὯ ὯὮ ὯὮ ὭὮȟ  Ὥ Ὧ ὮȠ 

11.ὭὯ ήὮ ήὮ ὭὯ ȟ  Ὥ ήȟ  Ὧ ήȟὮȢ 

ʅʘʰʝʡ ʙʣʠʞʘʡʰʝʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʧʦʣʥʦʪʳ ʵʪʦʡ ʩʠʩʪʝʤʳ ʩʦʦʪʥʦʰʝʥʠʡ 

ʜʣʷ ʛʨʫʧʧʳ ὓέὲ Ὑ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʤʳ ʠʩʧʦʣʴʟʫʝʤ (ʢʘʢ ʫʞʝ ʫʧʦʤʷʥʫʪʦ) ʢʦʤʙʠʥʘʪʦʨʥʳʡ 

ʤʝʪʦʜ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

 

ʊʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʕʪʦʪ ʧʘʨʘʛʨʘʬ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʧʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʨʘʙʦʪʳ. ɺʚʝʜʝʤ ʩʥʘʯʘʣʘ ʥʘ ʤʥʦʞʝʩʪʚʝ ʚʩʝʭ ʩʣʦʚ ʘʣʬʘʚʠʪʘ (1) (ʙʠʥʘʨʥʳʝ) 

ʦʪʥʦʰʝʥʠʷ ᴼ, ρ Ὥ ὲ, ʧʦʣʦʞʠʚ W

1
~­V ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʵʪʠ ʩʣʦʚʘ ʩʚʷʟʘʥʳ 

ʩʦʦʪʥʦʰʝʥʠʝʤ W=XV, ʛʜʝ ʍ ï ʥʝʢʦʪʦʨʦʝ ʩʣʦʚʦ, ʥʝ  ʩʦʜʝʨʞʘʱʝʝ ʪʨʘʥʩʧʦʟʠʮʠʦʥʥʳʝ ʙʫʢʚʳ 

ʚʠʜʘ Ὧή , Ὧ ήʠ Ὧ Ὥ. ɺʚʝʜʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʦʯʝʚʠʜʥʳʤ ʦʙʨʘʟʦʤ ʷʚʣʷʶʪʩʷ 

ʨʝʬʣʝʢʩʠʚʥʳʤʠ ʠ ʪʨʘʥʟʠʪʠʚʥʳʤʠ. ʀʤʝʝʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʘ.̫ 

ʊʝʦʨʝʤʘ 2. (ʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʫʢʚ). ʇʫʩʪʴ ὭὯð ʥʝʢʦʪʦʨʘʷ ʪʨʘʥʩʧʦʟʠʮʠʦʥʥʘʷ 

ʤʘʪʨʠʮʘ,ρ Ὥ Ὧ ὲ, ʠ x ð ʪʘʢʞʝ ʥʝʢʦʪʦʨʘʷ ʥʝʝʜʠʥʠʯʥʘʷ ʙʫʢʚʘ ʘʣʬʘʚʠʪʘ (1), ʜʣʷ ʢʦʪʦʨʦʡ 

ʧʨʠ  ὼ ήὶ  ή ὶ ʩʯʠʪʘʝʪʩʷ ʚʳʧʦʣʥʝʥʥʳʤ ʫʩʣʦʚʠʝ ή Ὥ. ʊʦʛʜʘ ʜʣʷ ʥʠʭ ʧʨʠʤʝʥʷʷ 

ʩʦʦʪʥʦʰʝʥʠʷ 1ï11 ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ὠ ὭὯὼ 
1
~­ ))((ij , ʛʜʝ j ð 

ʥʝʢʦʪʦʨʳʡ ʥʦʤʝʨ ʜʣʷ ʢʦʪʦʨʦʛʦ ρ Ὦ ὲ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʅʘʰʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʘʪʦʨʥʳʤ ʠ ʨʘʟʣʠʯʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ. 

I. ὼ Ὠ ‐. 

ɿʜʝʩʴ, ʧʨʠʤʝʥʷʷ ʩʦʦʪʥʦʰʝʥʠʷ 3ï5, ʠʤʝʝʤ ὠ Ὠ ‐ ὭὯ O ὭὯ, ʛʜʝ j ð ʥʝʢʦʪʦʨʳʡ 

ʥʦʤʝʨ, ʠʟ {i, k. q}, ʪ. ʝ. ʪʨʝʙʫʝʤʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʟʜʝʩʴ ʠʤʝʝʪ ʤʝʩʪʦ. 

II.ὼ ήὶ  ή ὶ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʝ ʧʦʜʩʣʫʯʘʠ. 

ʘ) q=i. ɽʩʣʠ ʟʜʝʩʴ r=k, ʪʦ ʠʩʧʦʣʴʟʫʷ 6 ʙʫʜʝʤ ʠʤʝʪʴ  

ὠ ὭὯ ὭὯ ὭὭ O ὭὭ, ʪ. ʝ. ʧʨʠʭʦʜʠʤ ʢ ʪʨʝʙʫʝʤʦʤʫ ʚʠʜʫ. ɽʩʣʠ ʞʝ ὶ Ὧ, ʪʦ 

ʧʨʠʤʝʥʷʷ ʩʦʦʪʥʦʰʝʥʠʷ 8, ʤʳ ʧʨʠʭʦʜʠʤ ʢ ὠ Ὧὶ ὭὯ, ʯʪʦ ʜʘʣʴʥʝʡʰʠʤ ʧʨʠʤʝʥʝʥʠʝʤ (ʢ 

ʧʝʨʚʦʤʫ ʩʦʤʥʦʞʠʪʝʣʶ)  7 ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ V ᴼ ὭὯ. 

ʚ) Ὥ ήȟ  Ὧ ὶ O ή Ὧ. ɿʜʝʩʴ, ʠʩʧʦʣʴʟʫʷ 9 ʙʫʜʝʤ ʠʤʝʪʴ ὠ ήὶ Ὥή O Ὥή, 

ʪ. ʝ. ʧʦʣʫʯʘʝʤ ʪʨʝʙʫʝʤʫʶ ʬʦʨʤʫ. 

ʩ) q=k. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʷʷ ʩʦʦʪʥʦʰʝʥʠʷ 10, ʧʨʠʭʦʜʠʤ ʢ ʪʨʝʙʫʝʤʦʡ ʟʘʧʠʩʠ ὠ

ὭὯ Ὧὶ Ὧὶ Ὥὶ O Ὥὶ. 

d) Ὥ ήȟ  Ὧ ήȟὶ. ʇʨʠ ʧʦʤʦʱʠ ʩʦʦʪʥʦʰʝʥʠʡ 11, ʪʨʝʙʫʝʤʫʶ ʬʦʨʤʫ ʧʦʣʫʯʘʝʤ ʪʘʢ ὠ

ὭὯ ήὶ ήὶ ὭὯ O ὭὯ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʩʣʫʯʘʷʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʫʢʘʟʘʥʥʦʝ ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ 

ʪʝʦʨʝʤʳ, ʠʤʝʝʪ ʤʝʩʪʦ. ɸ ʵʪʦ ʫʞʝ ʦʟʥʘʯʘʝʪ ʟʘʚʝʨʰʝʥʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤʳ 2. 

 

ɻʣʘʚʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʆʥ ʩʬʦʨʤʫʣʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʊʝʦʨʝʤʘ 3. ʄʦʥʦʤʠʘʣʴʥʘʷ ʛʨʫʧʧʘ ὓέὲ Ὑ, 2²n , ʥʘʜ ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʢʦʣʴʮʦʤ Rc ρ

π, ʚ ʧʦʨʦʞʜʘʶʱʠʭ (1) ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷʤʠ 1ï11. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ W=e ð ʧʨʦʠʟʚʦʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʛʨʫʧʧʳ ὓέὲ Ὑ  ʚ 

ʘʣʬʘʚʠʪʝ (1) (ʪ. ʝ. W ð ʢʘʢʦʝ-ʪʦ ʩʣʦʚʦ ʫʢʘʟʘʥʥʦʛʦ ʘʣʬʘʚʠʪʘ, ʟʘʧʠʩʳʚʘʶʱʝʝ ʝʜʠʥʠʯʥʫʶ 

ʤʘʪʨʠʮʫ ʝ). ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤʳ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ. 

 

ʕʪʘʧ I. 

ʇʦʢʘʞʝʤ ʩʧʝʨʚʘ, ʯʪʦ ʧʨʠʤʝʥʷʷ ʩʦʦʪʥʦʰʝʥʠʷ 1ï11, ʩʣʦʚʦ W ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʢ ʝʛʦ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʠʜʫ S(W). ʅʝ ʪʝʨʷʷ ʦʙʱʥʦʩʪʠ ʵʪʦ ʩʣʦʚʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ 

ʚʠʜʝ 
 

WO ρὭ ὡȟ  ρ Ὥ 
(2) 

 

(ʟʜʝʩʴ ʯʘʩʪʴ ʠʟ W, ʥʘʭʦʜʷʱʘʷʩʷ ʜʦ ρὭ  ʠ ʥʝ ʩʦʜʝʨʞʘʱʘʷ ʙʫʢʚʳ ʚʠʜʘ ρὯ , Ὧ ρ, 

ʦʪʙʨʦʰʝʥʘ). ʇʫʩʪʴ W1=xW2, ʪ. ʝ. ʭ ð ʧʝʨʚʘʷ ʥʝʥʫʣʝʚʘʷ ʙʫʢʚʘ ʚ W1. ʇʨʠʤʝʥʷʷ ʢ ʩʪʳʢʫ ρὭ  

ʭ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʫʶ ʪʝʦʨʝʤʫ 2, ʙʫʜʝʤ ʠʤʝʪʴ: 
 

WO ρὭ ὡȟ  ρ Ὥ, 
(3) 

 

ʛʜʝ ʵʪʦʡ ʦʧʝʨʘʮʠʝʡ ʤʳ ʜʦʙʠʣʠʩʴ ʩʦʢʨʘʱʝʥʠʷ ʜʦʧʦʣʥʝʥʠʷ W1 ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ (2). 

ʊʝʧʝʨʴ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʦʩʪʫʧʘʷ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ (3), ʙʫʜʝʤ ʠʤʝʪʴ WO 333 1  ,))1(( iWi ¢
, 

ʠ ʪ. ʜ. ʇʨʦʜʦʣʞʘʷ ʦʧʠʩʘʥʥʳʡ ʧʨʦʮʝʩʩ ʩʦʢʨʘʱʝʥʠʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʠʩʯʝʨʧʘʝʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʜʦʧʦʣʥʝʥʠʝ W1, ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʟʘʧʠʩʠ WO ρz ὡȟ  ρ ᶻ. 

ʇʦʩʣʝʜʥʝʝ ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ  Oʦʟʥʘʯʘʝʪ, ʯʪʦ ʣʝʚʘʷ ʯʘʩʪʴ ʟʘʜʘʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ W=ʍ1 ρz ȟ  ρ ᶻ ὲ , ʛʜʝ ʩʣʦʚʦ ʍ1 ʫʞʝ ʥʝ ʩʦʜʝʨʞʠʪ 

ʪʨʘʥʩʧʦʟʠʮʠʦʥʥʳʝ ʙʫʢʚʳ ʚʠʜʘ ρz ȟ  ρ ᶻ ὲ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʚʳʪʷʛʠʚʘʷ ʠʟ ʍ1 ʩʦʤʥʦʞʠʪʝʣʴ ςz , ʤʳ ʙʫʜʝʤ ʠʤʝʪʴ 

W=ʍ2 ςz ρz ȟ  ρ ᶻȟ  ς ᶻȟ ʠ ʪ. ʜ. ʇʨʦʜʦʣʞʝʥʠʝ ʦʧʠʩʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪʱʝʧʣʝʥʠʡ 

ʥʘ (nī1)-ʤ ʰʘʛʝ ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ W=ʍn-1 ὲ ρȟz ẗẗẗ ςz ρz ȟ Ë ᶻȟ  Ὧ

ρȟȢȢȢȟὲ ρȟ ʛʜʝ ʩʣʦʚʦ ʍnī1 ʫʞʝ ʥʝ ʩʦʜʝʨʞʠʪ ʥʝʝʜʠʥʠʯʥʳʭ ʪʨʘʥʩʧʦʟʠʮʠʦʥʥʳʭ ʙʫʢʚ ʠʟ (1), ʪ. ʝ. 

ʦʥʦ ʩʦʩʪʦʠʪ ʩʧʣʦʰʴ ʠʟ ʜʠʘʛʦʥʘʣʴʥʳʭ ʙʫʢʚ ʵʪʦʛʦ ʘʣʬʘʚʠʪʘ. ʇʨʠʤʝʥʷʷ ʩʦʤʥʦʞʠʪʝʣʶ ʍn-1 

ʩʦʦʪʥʦʰʝʥʠʷ 1 ʠ 2, ʣʝʛʢʦ ʟʘʧʠʩʘʪʴ ʝʛʦ ʚ ʚʠʜʝ ὢ Ὠ ‐ȢȢȢὨ ‐ . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʩʧʦʣʴʟʫʷ ʩʦʦʪʥʦʰʝʥʠʷ 1ï11 ʚʩʷʢʦʝ ʩʣʦʚʦ W ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʝʛʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʠʜʫ 

Ὓὡ Ὠ ‐ȢȢȢὨ ‐ ὲ ρȟz ȢȢȢςz ρz Ȣ 

 

ʕʪʘʧ II 

ɿʘʤʝʥʠʚ ʟʜʝʩʴ ʚ ʟʘʜʘʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ W ʩ ʝʛʦ ʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʦʡ, ʠʤʝʝʤ ʨʘʚʝʥʩʪʚʦ 

Ὠ ‐ȢȢȢὨ ‐ ὲ ρȟz ȢȢȢςz ρz ʝ. 

ʉʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ 1 ʧʦʩʣʝʜʥʝʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʚʩʝ ʝʛʦ ʙʫʢʚʳ ð 

ʝʜʠʥʠʯʥʳʝ, ʪ. ʝ.  ‐ ȢȢȢ ‐ ρ ʠ  ᶻ Ὧ ʧʨʠ ʚʩʝʭ k=1,é, nī1. ɸ ʵʪʦ ʫʞʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ 
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ʩʦʦʪʥʦʰʝʥʠʝ W=e ʝʩʪʴ ʩʣʝʜʩʪʚʠʝ ʦʪ ʩʦʦʪʥʦʰʝʥʠʡ 1ï11. ʊʝʦʨʝʤʘ 3 ʜʦʢʘʟʘʥʘ ʧʦʣʥʦʩʪʴʶ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʩʥʦʚʥʦʝ ʢʦʣʴʮʦ ʩʦʩʪʦʠʪ 

ʪʦʣʴʢʦ ʠʟ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ: R={0, 1}. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʨʦʞʜʘʶʱʠʡ ʘʣʬʘʚʠʪ (1) ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ 

ʪʦʣʴʢʦ ʠʟ ʪʨʘʥʩʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʨʠʮ  
 

((ik)), ρ Ὥ Ὧ ὲ. (1/) 
 

ʆʧʨʝʜʝʣʷʶʱʠʡ ʞʝ ʛʨʫʧʧʫ ὓέὲ Ὑ ʥʘʙʦʨ 1ï11 ʟʜʝʩʴ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʩʦʦʪʥʦʰʝʥʠʷ 6ï

11 (ʩʝʨʠʠ 1ï5 ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʢʘʢ ʪʨʠʚʠʘʣʴʥʳʝ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʣʫʯʘʝ ʢʦʣʴʮʘ R={0, 1} 

ʦʩʥʦʚʥʦʡ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʩʬʦʨʤʫʣʠʨʫʝʪʩʷ ʢʘʢ 

ʊʝʦʨʝʤʘ 4. ʄʦʥʦʤʠʘʣʴʥʘʷ ʛʨʫʧʧʘ ὓέὲ Ὑ, ὲ ρ,ʥʘʜ ʢʦʣʴʮʦʤ R={0, 1} ʠʟ ʜʚʫʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʨʦʞʜʘʶʱʠʭ (1/) ʟʘʜʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷʤʠ 6ï11. 

ʆʪʦʞʜʝʩʪʚʠʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʛʨʫʧʧʫ ὓέὲ Ὑ ʩ ʝʝ ʧʨʦʦʙʨʘʟʦʤ Sn ʧʨʠ 

ʤʦʥʦʤʦʨʬʠʟʤʝ (mon) ʠ ʟʘʤʝʥʠʚ ʧʦʨʦʞʜʘʶʱʫʶ ʩʠʩʪʝʤʫ (1/) ʩ ʘʣʬʘʚʠʪʦʤ 
 

((ik)), ρ Ὥ Ὧ ὲ, (4) 
 

ʤʳ ʢʘʢ ʧʨʷʤʦʝ ʩʣʝʜʩʪʚʠʝ ʠʟ ʪʝʦʨʝʤʳ 4 ʟʘʧʦʣʫʯʘʝʤ  ʠ ʩʣʝʜʫʶʱʫʶ ʪʝʦʨʝʤʫ. 

ʊʝʦʨʝʤʘ 5. ʉʠʤʤʝʪʨʠʯʝʩʢʘʷ ʛʨʫʧʧʘ Sn,ὲ ς, ʚ ʦʙʨʘʟʫʶʱʠʭ (4) ʟʘʜʘʝʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʷʤʠ 

6.ὭὯὭὯ ὭὭȠ 

7.Ὧή ήὯȟ  Ë ήȠ 

8.ὭὯὭή ὯήὭὯȟ  Ὧ ήȠ 

9.ὭὯὮὯ ὮὯὭὮȟ  Ὥ Ὦ ὯȠ 

10.ὭὯὯὮ ὯὮὭὮȟ  Ὥ Ὧ ὮȠ 

11.ὭὯήὭ ήὮ ὭὯȟ  Ὥ ήȟ  Ὧ ήȟὮȢ 

ʄʥʦʛʠʝ ʜʨʫʛʠʝ ʢʦʤʙʠʥʘʪʦʨʥʳʝ ʦʧʠʩʘʥʠʷ ʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʛʨʫʧʧʳ Sn,ὲ ς, ʝʱʝ ʟʘʜʦʣʛʦ 

ʜʦ ʵʪʦʛʦ ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʠʟ ʢʥʠʛʠ [11]. 

ʆʧʠʨʘʷʩʴ ʥʘ ʪʝʦʨʝʤʫ 3, ʟʜʝʩʴ ʤʳ ʥʘʭʦʜʠʤ ʪʘʢʞʝ ʢʦʤʙʠʥʘʪʦʨʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʝʢʪʠʚʥʦʡ 

ʤʦʥʦʤʠʘʣʴʥʦʡ ʛʨʫʧʧʳ ʈὓέὲ Ὑȟ ʪ. ʝ. ʬʘʢʪʦʨʘ ὓέὲ Ὑ ʧʦ ʝʝ ʮʝʥʪʨʫ ὅ ὧὩὲὸὓέὲ ὙȢ 

ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʥʘʤ ʥʫʞʥʦ ʥʘʡʪʠ ʢʘʢʫʶ-ʥʠʙʫʜʴ ʧʦʨʦʞʜʘʶʱʫʶ ʮʝʥʪʨʘ ʉ ʩʠʩʪʝʤʫ ʩʣʦʚ v, 

ὺᶰὠʘʣʬʘʚʠʪʘ (1). ɿʘʪʝʤ ʧʨʠʩʦʝʜʠʥʷʷ ʢ ʥʘʡʜʝʥʥʳʤ ʩʦʦʪʥʦʰʝʥʠʷʤ 1ï11 (ʮʝʥʪʨʘʣʴʥʳʝ) 

ʩʦʦʪʥʦʰʝʥʠʷ v=1, ὺᶰὠȟ ʤʳ, ʪʝʤ ʩʘʤʳʤ, ʧʨʠʭʦʜʠʤ ʢ ʪʨʝʙʫʝʤʦʤʫ ʜʣʷ ʈὓέὲ Ὑ 

ʦʧʠʩʘʥʠʶ [12]. 

ʇʨʠ ȿὙȿz ρȟ ʢʘʢ ʤʳ ʫʞʝ ʚʠʜʝʣʠ, ὓέὲ Ὑ  ʧʨʦʩʪʦ-ʧʦʧʨʦʩʪʫ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʩʠʤʤʝʪʨʠʯʝʩʢʫʶ ʛʨʫʧʧʫ Sn. ʇʦʩʢʦʣʴʢʫ ʧʦʩʣʝʜʥʷʷ ʧʨʠ 3²n ʠʤʝʝʪ ʝʜʠʥʠʯʥʳʡ ʮʝʥʪʨ (ʪ. ʝ. 

ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʦʡ çʙʝʟ ʮʝʥʪʨʘè), ʝʝ ʧʨʦʝʢʪʠʚʥʳʡ ʬʘʢʪʦʨ ʧʨʦʩʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʩʘʤʦʡ Sn. ɸ 

ʢʦʤʙʠʥʘʪʦʨʥʦʝ ʞʝ ʦʧʠʩʘʥʠʝ Sn ʥʘʤʠ ʫʞʝ ʧʨʠʚʝʜʝʥʦ ʚ ʪʝʦʨʝʤʝ 5. ɽʩʣʠ ʞʝ n=2, ʪʦ S2 ̫ ʚʣʷʝʪʩʷ 

ʮʠʢʣʠʯʝʩʢʦʡ ʛʨʫʧʧʦʡ ʧʦʨʷʜʢʘ 2, ʧʦʵʪʦʤʫ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʬʘʢʪʦʨʘ ʟʜʝʩʴ ʠʤʝʝʪ ʤʝʩʪʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ὖὓ Ὑᶻ ρςȠ ρς Ὡȟ  ρς Ὡȟ ʪ. ʝ. ʦʥ ʚ ʧʦʨʦʞʜʘʶʱʝʤ (12) ʟʘʜʘʝʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʝʤ (12)=ʝ. 

ʇʝʨʝʭʦʜʠʤ ʪʝʧʝʨʴ ʢ ʩʣʫʯʘʶ ȿὙȿz ρȟ ʠ ʚʳʯʠʩʣʠʤ ʮʝʥʪʨ ʉ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʦʥ ʩʦʜʝʨʞʠʪ 

ʚ ʩʝʙʝ ʢʘʢʫʶ-ʪʦ ʤʘʪʨʠʮʫ ὥ ὥ  ʩ ʥʝʜʠʘʛʦʥʘʣʴʥʦʡ ʧʦʟʠʮʠʝʡ ὥ π  Ὥ ὯȢ ɼʣʷ ʵʣʝʤʝʥʪʘ 

‐ɴ Ὑᶻ͵ρ ʩʨʘʚʥʝʥʠʝ ʚ Ὠ ‐ὥ ὥὨ ‐ ʧʦʟʠʮʠʡ ὭȟὯ ȟ ʪʦʛʜʘ, ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ ʥʝʚʝʨʥʦʤʫ 

ʨʘʚʝʥʩʪʚʫ ‐ὥ ὥȢ ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʥʪʨ ʉ ʦʙʷʟʘʥ ʩʦʩʪʦʷʪʴ ʪʦʣʴʢʦ ʠʟ ʜʠʘʛʦʥʘʣʴʥʳʭ ʩʣʦʚ 

Ὠ Ὠ ‐ȢȢȢὨ ‐ Ȣ ɼʘʣʝʝ, ʧʦʩʢʦʣʴʢʫ ὭὯὨ Ὠ ὭὯᴼ‐ ‐ ʧʨʠ ʚʩʝʭρ Ὥ Ὧ ὲȟ 

ʵʪʦ ʩʣʦʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʩʢʘʣʷʨʥʳʤ Ὠ‐ Ὠ ‐ȢȢȢὨ ‐ . ʀʤʧʣʠʢʘʮʠʷ ʞʝ ᶅ  „ᶰ

Ὑᶻȡ Ὠ „Ὠ‐ Ὠ‐Ὠ „ ᴼ‐ɴ ὧὩὲὸὙᶻʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʣʝʤʝʥʪʳ ʠʟ ʉ ʜʦʣʞʥʳ ʙʳʪʴ ʝʱʝ ʠ 
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ʩʢʘʣʷʨʥʦ-ʮʝʥʪʨʘʣʴʥʳʤʠ Ὠ‐ Ὠ ‐ȢȢȢὨ ‐ ‐ɴ ὧὩὲὸὙᶻ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ 

ʠʤʝʝʤ ʩʣʝʜʫʶʱʝʝ ʦʧʠʩʘʥʠʝ. 

ʊʝʦʨʝʤʘ 6. ʇʨʦʝʢʪʠʚʥʘʷ ʤʦʥʦʤʠʘʣʴʥʘʷ ʛʨʫʧʧʘ ʈὓέὲ Ὑȟ Î ςȟ ʥʘʜ ʘʩʩʦʮʠʘʪʠʚʥʳʤ R 

ʩ ȿὙȿz ρ ʚ ʧʦʨʦʞʜʘʶʱʠʭ (1) ʟʘʜʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷʤʠ 1ï11 ʠ ʝʱʝ ʮʝʥʪʨʘʣʴʥʳʤʠ 

ʩʦʦʪʥʦʰʝʥʠʷʤʠ Ὠ‐ Ὠ ‐ȢȢȢὨ ‐ ʝȟ ‐ɴ ὧὩὲὸὙᶻȢ 
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ɸʥʥʦʪʘʮʠʷ. ʕʪʘ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʦʜʥʦʠʤʝʥʥʦʡ ʝʝ ʧʝʨʚʦʡ ʯʘʩʪʠ. ɺ ʧʝʨʚʦʡ 

ʯʘʩʪʠ ʩ ʧʦʟʠʮʠʠ ʧʦʨʦʞʜʘʶʱʠʭ ʠ ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʦʪʥʦʰʝʥʠʡ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʤʦʥʦʤʠʘʣʴʥʘʷ ʛʨʫʧʧʘ Monn(R), nÓ2 ʠ ʝʝ ʧʨʦʝʢʪʠʚʥʳʡ ʬʘʢʪʦʨ PMonn(R) ʥʘʜ ʧʨʦʠʟʚʦʣʴʥʳʤ 

ʦʩʥʦʚʥʳʤ ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʢʦʣʴʮʦʤ R ʩ 1Í0. ɿʜʝʩʴ ʞʝ ʘʥʘʣʦʛʠʯʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʜʣʷ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʤʦʥʦʤʠʘʣʴʥʳʭ ʛʨʫʧʧ EMonn(R) ʠ PMonn(R), ʪʘʢʞʝ ʥʘʜ ʧʨʦʠʟʚʦʣʴʥʳʤ 

ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʢʦʣʴʮʦʤ R. ʅʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʫʶʩʷ (ʚʥʝʰʥʶʶ) ʙʣʠʟʦʩʪʴ, ʤʦʥʦʤʠʘʣʴʥʳʝ ʠ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʤʦʥʦʤʠʘʣʴʥʳʝ ʛʨʫʧʧʳ ʦʢʘʟʳʚʘʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ʇʨʠ 

ʨʝʰʝʥʠʠ ʦʙʦʠʭ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʧʨʠʤʝʥʝʥ ʢʦʤʙʠʥʘʪʦʨʥʳʡ ʤʝʪʦʜ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʤʦʥʦʤʠʘʣʴʥʳʭ ʛʨʫʧʧ, ʩʣʫʯʘʡ ʚ EMonn(R), ʢʦʛʜʘ n=2, ʙʫʜʝʪ ʥʝʪʨʘʜʠʮʠʦʥʥʳʤ. ʆʥ ʪʨʝʙʫʝʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ ʙʦʣʝʝ ʪʦʥʢʠʭ ʨʘʩʩʫʞʜʝʥʠʡ. 

 

Abstract. This work is a continuation of the first part of the same name. In the first part, 

the monomial group Monn(R), nÓ2 and its projective factor PMonn(R) over an arbitrary basic 

associative ring R, 1Í0.  Were studied from the position of generators and defining relations. Here, 

a similar problem is solved for elementary monomial groups EMonn(R) and PMonn(R) also over 

an arbitrary associative ring R. Despite the apparent (external) proximity, monomial and elementary 

monomial groups turn out to be qualitatively different objects. When solving both of these issues, 

the combinatorial method of transformation was applied. Unlike monomial groups EMonn(R), 

the case in when n=2 will be non-traditional. It requires specific and more subtle reasoning. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻ ʣʝʤʝʥʪʘʨʥʘʷ ʤʦʥʦʤʠʘʣʴʥʘʷ ʛʨʫʧʧʘ, ʮʝʥʪʨ ʛʨʫʧʧʳ, ʢʦʤʤʫʪʘʪʦʨ, 

ʢʦʤʤʫʪʘʥʪ, ʧʦʨʦʞʜʘʶʱʠʡ ʘʣʬʘʚʠʪ, ʩʪʘʥʜʘʨʪʥʳʝ ʬʦʨʤʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ, 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʙʫʢʚ, ʧʨʦʝʢʪʠʚʥʳʡ ʬʘʢʪʦʨ, ʩʢʘʣʷʨʥʘʷ ʤʘʪʨʠʮʘ, ʢʦʨʥʝʚʘʷ ʛʨʫʧʧʘ.  
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ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʨʦʜʦʣʞʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʯʘʪʳʝ ʚ ʦʜʥʦʠʤʝʥʥʦʡ ʝʝ ʧʝʨʚʦʡ ʯʘʩʪʠ. 

ʇʦʵʪʦʤʫ ʟʘ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʦʪʩʳʣʘʷ ʯʠʪʘʪʝʣʷ ʚ ʧʝʨʚʫʶ ʯʘʩʪʴ, ʠ ʟʜʝʩʴ R ʤʳ 

ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʧʨʦʠʟʚʦʣʴʥʳʤ ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʢʦʣʴʮʦʤ ʩ 10̧. ʇʨʠʥʠʤʘʝʤ ʝʱʝ ʩʣʝʜʫʶʱʠʝ 

ʦʙʦʟʥʘʯʝʥʠʷ. ʏʝʨʝʟ ],,[)( / *** = RRR  ʢʘʢ ʚʩʝʛʜʘ, ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʦʤʤʫʪʘʥʪ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʡ 

ʛʨʫʧʧʳ ,
*R  ʪ. ʝ. ʧʦʜʛʨʫʧʧʘ ʚ ,*R  ʧʦʨʦʞʜʝʥʥʘʷ ʚʩʝʤʠ ʝʝ ʢʦʤʤʫʪʘʪʦʨʘʤʠ 

.,  ,],[ 11 *-- Í= Ryxxyyxyx  ɺʚʝʜʝʥʥʘʷ 
/)( *R  ʦʙʨʘʟʫʝʪ ʚ*R  ʜʘʞʝ ʝʝ ʥʦʨʤʘʣʴʥʫʶ ʧʦʜʛʨʫʧʧʫ (ʩʤ. 

ʦʙ ʵʪʦʤ [1], ʩʪʨ.38). ɼʣʷ ʘʨʛʫʤʝʥʪʘ *ÍRe  ʠ ʠʥʜʝʢʩʦʚ ,1 , , nkiki ¢<¢  ʧʦʣʦʞʠʤ ʪʘʢʞʝ 

).()()( 1-= eee kiik ddd  ɼʘʣʝʝ ʯʝʨʝʟ )(REMonn  ʦʙʦʟʥʘʯʠʤ ʧʦʜʛʨʫʧʧʫ ʚ )(RMonn , 

ʧʦʨʦʞʜʝʥʥʫʶ ʚʩʝʤʠ ʝʝ (ʵʣʝʤʝʥʪʘʨʥʳʤʠ) ʤʘʪʨʠʮʘʤʠ )(eikd ʠ ,1   )),(( nkiik ¢<¢ . ʕʪʫ 

ʛʨʫʧʧʫ )(REMonn ʤʳ ʠ ʥʘʟʦʚʝʤ ʵʣʝʤʝʥʪʘʨʥʦʡ ʤʦʥʦʤʠʘʣʴʥʦʡ ʛʨʫʧʧʦʡ ʩʪʝʧʝʥʠ n ʥʘʜ ʢʦʣʴʮʦʤ 

R.  

ʎʝʣʴʶ ʚ ʵʪʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʥʘ ʷʟʳʢʝ ʧʦʨʦʞʜʘʶʱʠʭ ʠ ʩʦʦʪʥʦʰʝʥʠʡ 

ʚʚʝʜʝʥʥʦʡ ʪʦʣʴʢʦ ʯʪʦ ʛʨʫʧʧʳ )(REMonn , .2²n  ʇʦʣʴʟʫʷʩʴ ʵʪʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʥʘʭʦʜʠʤ ʟʜʝʩʴ 

ʢʦʤʙʠʥʘʪʦʨʥʦʝ ʦʧʠʩʘʥʠʝ ʪʘʢʞʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʬʘʢʪʦʨʘ ʛʨʫʧʧʳ ).(REMonn  ʍʦʪʷ ʠ ʛʨʫʧʧʳ 

)(RMonn ʠ )(REMonn ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʙʣʠʟʦʩʪʴ ʠ ʦʙʱʥʦʩʪʴ, ʪʝʤ ʥʝ ʤʝʥʝʝ (ʢʘʢ ʤʳ 

ʫʚʠʜʠʤ ʥʠʞʝ), ʦʥʠ ʠʤʝʶʪ ʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ. ɼʘʣʝʝ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʥʦʤʝʨʦʚ 

,1 , nii ¢<  ʠ ʵʣʝʤʝʥʪʦʚ 
*ÍRse ,  

),()()(]),([),()()(]),([ 11

11111

11

11

---- == sesesesesese iiiiiii dddddddd  

ʚʩʝ (ʦʜʠʥʘʨʥʳʝ) ʤʘʪʨʠʮʳ ,1  ,)( ),( / nkRxxdk ¢¢Í *
 ʩʦʜʝʨʞʘʪʩʷ ʚ ʧʦʜʛʨʫʧʧʝ 

,1  , );( njqRdqj ¢<¢Í *ee  (ʪ. ʝ. ʛʨʫʧʧʝ, ʧʦʨʦʞʜʝʥʥʦʡ ʚʩʝʤʠ ʫʢʘʟʘʥʥʳʤʠ ʧʘʨʥʳʤʠ 

ʜʠʘʛʦʥʘʣʴʥʳʤʠ ʤʘʪʨʠʮʘʤʠ). ɾʝʣʘʷ ʩʦʭʨʘʥʷʪʴ ʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʚ ʦʧʠʩʘʥʠʠ, ʛʨʫʧʧʫ 

)(REMonn ʤʳ ʙʫʜʝʤ ʧʨʝʜʩʪʘʚʣʷʪʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʨʦʞʜʘʶʱʝʡ ʩʠʩʪʝʤʝ 
 

 .1 )),(( ;1  ,)( ),( ;1  , ),( / nkiiknqRdnkiRd qik ¢<¢¢¢Í¢<¢Í ** ssee  (g) 

 

ʉʪʘʥʜʘʨʪʥʳʝ ʬʦʨʤʳ ʚ )(REMonn  

ʄʝʪʦʜ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ ʤʳ ʙʫʜʝʤ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʵʪʦʡ ʮʝʣʠ (ʩʤ. [2] ʠ [3], [4]), 

ʠʩʧʦʣʴʟʫʝʪ ʩʪʘʥʜʘʨʪʥʳʝ (ʢʘʥʦʥʠʯʝʩʢʠʝ) ʬʦʨʤʳ ʵʣʝʤʝʥʪʦʚ ʠʟʫʯʘʝʤʦʡ ʛʨʫʧʧʳ. ɺ ʢʘʯʝʩʪʚʝ 

ʪʘʢʦʚʳʭ ʬʦʨʤ ʚ )(REMonn  ʤʳ ʦʙʲʷʚʣʷʝʤ ʚʩʝʚʦʟʤʦʞʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʘʣʬʘʚʠʪʘ (g) ʚʠʜʘ 
 

)),1))((2))...((,1)((()()...( 1211,11 ***- --- nnnnnin nddd eee  (sf) 

 

ʛʜʝ k
* ʦʟʥʘʯʘʝʪ ʥʦʤʝʨ, ʜʣʷ ʢʦʪʦʨʦʛʦ .nk k ¢*¢  

ɺʚʝʜʝʥʥʳʝ ʬʦʨʤʳ ʦʧʠʩʳʚʘʶʪ ʵʣʝʤʝʥʪʳ ʠʟʫʯʘʝʤʦʡ ʛʨʫʧʧʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 
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ʊʝʦʨʝʤʘ 1. ɺʩʷʢʠʡ ʵʣʝʤʝʥʪ ʠʟ )(REMonn ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʚʠʜʝ (sf), 

ʧʨʠʯʝʤ ʪʘʢʘʷ ʟʘʧʠʩʴ ʝʜʠʥʩʪʚʝʥʥʘ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɽʜʠʥʩʪʚʝʥʥʦʩʪʴ. ʇʫʩʪʴ ʢʘʢʦʡ-ʪʦ ʵʣʝʤʝʥʪ W ʠʟ )(REMonn

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ (sf). ʇʦʩʢʦʣʴʢʫ ʟʜʝʩʴ ʦʪʨʝʟʦʢ 

))2))...((,1)((()()...( 211,1221 **-= --- nnnnnn ndddw eee ʠʟ (sf)ʠʤʝʝʪ ʢʣʝʪʦʯʥʦ-ʜʠʘʛʦʥʘʣʴʥʳʡ ʚʠʜ 

1,1  ),,1( **diag  ʜʘʝʪ ʥʘʤ ʧʦʟʠʮʠʶ ʥʝʥʫʣʝʚʦʛʦ ʵʣʝʤʝʥʪʘ ʧʝʨʚʦʡ ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ W. ʇʦʵʪʦʤʫ 

ʥʦʤʝʨ 1
* ʩʣʦʚʦʤ W ʦʧʨʝʜʝʣʝʥ ʦʜʥʦʟʥʘʯʥʦ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʪʝʧʝʨʴ ʚʤʝʩʪʦ W ʝʛʦ ʦʪʨʝʟʦʢ W1, ʤʳ 

ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ ʦʙ ʦʜʥʦʟʥʘʯʥʦʩʪʠ 
2*ʠ 2e ʠ ʪ. ʜ. ʆʧʠʩʘʥʥʳʡ 

ʧʨʦʮʝʩʩ ʥʘ (nī1)-ʤ ʰʘʛʝ ʧʨʠʚʝʜʝʪ ʥʘʩ ʢ ʟʘʢʣʶʯʝʥʠʶ ʦʙ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʘʨʛʫʤʝʥʪʘ .e 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʯʘʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʝʦʨʝʤʳ, ʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʩʣʝʜʩʪʚʠʝʤ 

ʩʣʝʜʫʶʱʝʡ ʜʘʣʝʝ ʪʝʦʨʝʤʳ 3 (ʩʤ. ʵʪʘʧ I). ʇʦʵʪʦʤʫ ʧʨʦʚʝʜʝʥʠʝ ʝʛʦ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʠʟʣʠʰʥʠʤ. 

 

ʅʘʙʦʨ ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʦʪʥʦʰʝʥʠʡ 

ʅʘʧʠʰʝʤ ʚ ʘʣʬʘʚʠʪʝ (g) ʩʣʝʜʫʶʱʠʝ (ʧʨʦʚʝʨʷʝʤʳʝ ʥʘʧʨʷʤʫʶ) ʩʦʦʪʥʦʰʝʥʠʷ ʛʨʫʧʧʳ 

)(REMonn : 

1. ;nk  , ),()()( 1 <Í= *- Rddd kninik eeee  

2. ;1 )(R  ),()()()( / ni dddd inkni <¢Í= *sssss  

3. ;,  ]),,([)()()( 11 *-- Í= Rdddd nininin seseesse  

4. ;  ,,  ]),,([)()()()( 11 ikRddddd ninknknin ¸Í= *-- seseesse  

5. ;)(,  ),()()( /*Í= Rddd nnn seesse  

6. ; )(  ),()()()( /1 **- ÍÍ= RRdddd nininn sesessse  

7. ;  , )),)((()())(( nkRikddik knin <Í= *eee  

8. ; )),)((()())(( 1 *- Í= Rinddin inin eee  

9. ;  , ),)((()()())(( 1 ikRindddin kninkn ¸Í= *- eeee  

10. ; )),)((()())(( *Í= Rikddik inkn eee  

11. ;,  ,  , )),)((()())(( kijnkRikddik jnjk ¸<Í= *eee  

12. ;  ,)( )),)((()())(( / nkRikddik nn <Í= *eee  

13. ;)( )),)((()())(( /*Í= Rinddin in eee  

14. );(  ))(())))(((( eiiikik ==  

15. ;  )),(())(( ikkiik ¸=  

16. ;  )),))(((())))(((( jkikkjijik ¸=  

17. ;  )),))(((())))(((( jkiikkjkjij <<=  

18. ;  )),))(((())))(((( jkiijkjkjik <<=  

19. .,  ,  )),))(((())))(((( jrkrirkrjrjik ¸<=  

ʀ ʟʜʝʩʴ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʧʦʣʥʦʪʳ ʩʠʩʪʝʤʳ ʩʦʦʪʥʦʰʝʥʠʡ 1-19 ʜʣʷ 
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ʛʨʫʧʧʳ )(REMonn . ʕʪʦʪ ʚʦʧʨʦʩ ʨʝʰʘʝʤ ʚʥʦʚʴ ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʫʢʚ [2ï4]. 

 

ʊʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʕʪʦʪ ʧʘʨʘʛʨʘʬ, ʢʘʢ ʠ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ, ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʜʣʷ ʥʘʰʠʭ ʜʘʣʴʥʝʡʰʠʭ 

ʨʘʩʩʫʞʜʝʥʠʡ. ʅʘ ʤʥʦʞʝʩʪʚʝ ʚʩʝʭ ʩʣʦʚ ʘʣʬʘʚʠʪʘ (g) ʦʪʥʦʰʝʥʠʷ , ni<¢1 , ʠ ʟʜʝʩʴ 

ʚʚʦʜʷʪʩʷ ʧʦ ʧʨʘʚʠʣʫ W V ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʵʪʠ ʩʣʦʚʘ ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʝʤ 

W=XV, ʛʜʝ ʍïʢʘʢʦʝ-ʪʦ ʩʣʦʚʦ, ʥʝ ʩʦʜʝʨʞʘʱʝʝ ʪʨʘʥʩʧʦʟʠʮʠʦʥʥʳʝ ʙʫʢʚʳ ʚʠʜʘ , )),(( qkkq < ʩ 

ʠʥʜʝʢʩʘʤʠ ik¢. ʆʯʝʚʠʜʥʦ, ʵʪʠ ʦʪʥʦʰʝʥʠʷ  ʨʝʬʣʝʢʩʠʚʥʳ ʠ ʪʨʘʥʟʠʪʠʚʥʳ. 

ʀʤʝʝʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʝʝ. 

ʊʝʦʨʝʤʘ 2. (ʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʫʢʚ). ʇʫʩʪʴ ))((ik ð ʢʘʢʘʷ-ʪʦ ʪʨʘʥʩʧʦʟʠʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ, 

,1 nki ¢<¢ ʠ ʭ ʦʟʥʘʯʘʝʪ ʣʠʙʦ ʥʝʢʦʪʦʨʫʶ ʙʫʢʚʫ ))((qr ʩ ʠʥʜʝʢʩʘʤʠ ,1 rq<¢ ʣʠʙʦ ʞʝ 

ʜʠʘʛʦʥʘʣʴʥʳʝ ʤʘʪʨʠʮʳ ʚʠʜʘ
  ,  ),( *ÍRdqn ee
ʠʣʠ 

  .)(  ),( /*ÍRdn ss
ʊʦʛʜʘ ʜʣʷ ʥʠʭ ʧʨʠʤʝʥʷʷ 

ʩʦʦʪʥʦʰʝʥʠʷ 3-19 ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ xikV ))((= ))((ij , ʛʜʝ j-ʥʝʢʦʪʦʨʳʡ 

ʥʦʤʝʨ, ʜʣʷ ʢʦʪʦʨʦʛʦ nj¢¢1 . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʝʛʦ ʢʦʤʙʠʥʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ. 
 

I. ʭ ð ʜʠʘʛʦʥʘʣʴʥʘʷ ʙʫʢʚʘ. 

ɽʩʣʠ ʟʜʝʩʴ ),(eqndx=  ʪʦ ʧʨʠʤʝʥʷʷ ʩʦʦʪʥʦʰʝʥʠʷ 7-11, ʤʳ ʙʫʜʝʤ ʠʤʝʪʴ 

)))((()())(( ikddikV jnqn se== )),((ik  ʛʜʝ j,s -ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʠʟ },{ 1-ee  ʠ },,{ qki  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʪʘʢ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʤʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʤʝʝʪ ʤʝʩʪʦ. ɽʩʣʠ ʞʝ 

),(skdx=  ʪʦ ʤʳ ʠʩʧʦʣʴʟʫʷ ʩʦʦʪʥʦʰʝʥʠʷ 13 ʠ 14, ʢ ʪʨʝʙʫʝʤʦʡ ʬʦʨʤʝ ʧʨʠʭʦʜʠʤ ʢʘʢ 

)))((()())(( ikddikV jk ss== )),((ik  ʟʜʝʩʴ j ï ʥʝʢʦʪʦʨʳʡ ʵʣʝʤʝʥʪ ʠʟ}.,{ ni  

II. . )),(( rqiqrx <¢=  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʚʦʜʠʤʦʩʪʴ ʧʨʠ ))))(((( qrikV= ))((ij  ʧʨʠ ʧʦʤʦʱʠ ʩʦʦʪʥʦʰʝʥʠʡ 

14-19 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʚ ʧʫʥʢʪʝ II ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʦʨʝʤʳ 2 ʧʝʨʚʦʡ ʯʘʩʪʠ. ʕʪʠ 

ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʜʝʪʘʣʠ ʟʜʝʩʴ ʤʳ  ʦʧʫʩʢʘʝʤ.  

ɺʦʟʴʤʝʤ ʪʝʧʝʨʴ ʚ (g) ʜʠʘʛʦʥʘʣʴʥʳʡ ʧʦʜʘʣʬʘʚʠʪ  
 

.)(  ),(  ;1  ,  ),( /** Í<¢Í RdniRd nin ssee  (d) 

 

ʅʘ ʤʥʦʞʝʩʪʚʝ ʚʩʝʭ ʩʣʦʚ ʠʟ (d) ʚʚʦʜʠʤ ʦʪʥʦʰʝʥʠʷ 
i

«~ , ,1 ni<¢  ʧʦʣʦʞʠʚ W
i

«~ Vʪʦʛʜʘ ʠ 

ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʵʪʠ ʩʣʦʚʘ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʦʪʥʦʰʝʥʠʝʤ W=VY, ʛʜʝ ʩʣʦʚʦ Y ʥʝ 

ʩʦʜʝʨʞʠʪ ʙʫʢʚʳ ʚʠʜʘ,1 ),( ¸xdkn e ʩ ʠʥʜʝʢʩʘʤʠ .ik¢  ʕʪʠ ʦʪʥʦʰʝʥʠʷ 
i

«~  ʪʘʢʞʝ ʙʫʜʫʪ 

ʨʝʬʣʝʢʩʠʚʥʳʤʠ ʠ ʪʨʘʥʟʠʪʠʚʥʳʤʠ. 

ɼʣʷ ʥʘʰʠʭ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʧʦʪʨʝʙʫʝʪʩʷ. 

ʃʝʤʤʘ. ʀʩʧʦʣʴʟʫʷ ʩʦʦʪʥʦʰʝʥʠʷ 3-6 ʚʩʷʢʦʝ ʩʣʦʚʦ W ʘʣʬʘʚʠʪʘ (d) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ 

­~
i

­~
i

­~
i

­~
i

­~
i

­~
i

­~
i
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ʚʠʜʝ ).()()...( 1,111 ttt nnnnn dddw --=  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʅʝ ʪʝʨʷʷ ʦʙʱʥʦʩʪʠ ʟʘʜʘʥʥʦʝ ʩʣʦʚʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ 

ʚʠʜʝ  

W
1
~«Y )(1 end . (

1
~«) 

 

ʇʫʩʪʴ ʚ ʵʪʦʡ ʟʘʧʠʩʠ Y=Y1y, ʪ. ʝ. ʫ-ʧʦʩʣʝʜʥʷʷ ʙʫʢʚʘ ʩʣʦʚʘ Y. ɽʩʣʠ ʟʜʝʩʴ ʫ=),(1 snd ʪʦ 

ʠʩʧʦʣʴʟʫʷ 3, ʤʳ ʙʫʜʝʤ ʠʤʝʪʴ ]),([)()]()([ 11

11111

--== essees nnnn ddYddYW
1
~«Y1 )(1 send . 

ɽʩʣʠ ʞʝ ,1  ),( >= idy
in
s  ʪʦ ʧʨʠʤʝʥʷʷ 4, ʢ ʪʨʝʙʫʝʤʦʡ ʟʘʧʠʩʠ ʧʨʠʭʦʜʠʤ ʪʘʢ 

]),([)()()]()([ 11

11111

--== essees ninnnn dddYddYW
1
~«Y1 )(1 end . 

ɺ ʩʣʫʯʘʝ ʞʝ, ʢʦʛʜʘ ʫ=),(s
n

d ʤʳ ʠʩʧʦʣʴʟʫʷ ʩʦʦʪʥʦʰʝʥʠʷ 6, ʪʨʝʙʫʝʤʫʶ ʟʘʧʠʩʴ ʧʦʣʫʯʘʝʤ 

ʢʘʢ )()()]()([ 1

111

-== eseees nninn ddYddYW
1
~«Y1 )(1 end . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʩʣʫʯʘʠ ʧʨʠʚʝʣʠ ʥʘʩ ʢ ʥʝʢʦʪʦʨʦʡ ʟʘʧʠʩʠ ʚʠʜʘ W
1
~«Y1

)( 11 end , ʛʜʝ 
*ÍR1e , ʪ. ʝ. ʤʳ ʜʦʙʠʣʠʩʴ ʩʦʢʨʘʱʝʥʠʷ ʜʣʠʥʳ ʩʣʦʚʘ Y ʚ (

1
~«). ɸʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ ʫʜʘʣʷʷ ʠʟ Y1=Y2 z ʙʫʢʚʫ z, ʙʫʜʝʤ ʠʤʝʪʴ ʟʘʧʠʩʴ W
1
~«Y2 )( 21 end ʠ ʪ. ʜ. ʇʨʦʜʦʣʞʘʷ ʵʪʦʪ 

ʧʨʦʮʝʩʩ ʩʦʢʨʘʱʝʥʠʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʠʩʯʝʨʧʘʝʪʩʷ ʚʩʝ ʩʣʦʚʦ Y, ʧʨʠʭʦʜʠʤ ʢ ʟʘʧʠʩʠ ʚʠʜʘ W
1
~« )( 11 tnd .  

ʇʦʩʣʝʜʥʝʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʪʥʦʰʝʥʠʷ 
1
~« ʦʟʥʘʯʘʝʪ, ʯʪʦ ,)( 111 VdW n t= ʛʜʝ Y1īʥʝʢʦʪʦʨʦʝ 

ʩʣʦʚʦ, ʥʝ ʩʦʜʝʨʞʘʱʝʝ ʧʘʨʥʳʝ ʜʠʘʛʦʥʘʣʴʥʳʝ ʙʫʢʚʳ ʚʠʜʘ .1  ),(1 ¸xxd n  ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ 

ʚʳʪʷʛʠʚʘʷ ʠʟ V1ʙʫʢʚʫ )(
22
t

n
d , ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʨʘʟʣʦʞʝʥʠʶ ,)()( 22211 VddW nn tt= ʛʜʝV2 ʥʝ 

ʩʦʜʝʨʞʠʪ ʥʝʝʜʠʥʠʯʥʳʝ ʙʫʢʚʳ ʚʠʜʘ ,2  ),( ¢kxdkn ʠ ʪ.ʜ. ʆʧʠʩʘʥʥʳʡ ʧʨʦʮʝʩʩ ʦʪʱʝʧʣʝʥʠʷ 

ʧʘʨʥʳʭ ʜʠʘʛʦʥʘʣʴʥʳʭ ʙʫʢʚ ʥʘ (n-1)-ʤ ʰʘʛʝ ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ .)()...( 11,111 ---= nnnnn VddW tt
 
ɺ 

ʧʦʩʣʝʜʥʝʡ ʟʘʧʠʩʠ ʩʣʦʚʦ Vn-1 ʥʝ ʩʦʜʝʨʞʠʪ ʙʫʢʚʘ ʚʠʜʘ ,  ,1  ),( nixxd
in

<¸  ʪ.ʝ. ʦʥʦ ʩʦʩʪʦʠʪ 

ʩʧʣʦʰʴ, ʠʟ ʦʜʠʥʘʨʥʳʭ ʙʫʢʚ )(snd ʘʣʬʘʚʠʪʘ (d). ʇʦʵʪʦʤʫ ʦʥʦ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʦʪʥʦʰʝʥʠʡ 5 

ʧʨʠʚʦʜʠʪʩʷ ʢ ʚʠʜʫ )(tnd ʦʯʝʚʠʜʥʳʤ ʦʙʨʘʟʦʤ. ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

 

ɿʘʜʘʥʠʝ ʛʨʫʧʧʳ )(REMonn  

ʊʝʧʝʨʴ ʫ ʥʘʩ ʚʩʝ ʛʦʪʦʚʦ, ʯʪʦʙʳ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʦʡ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ. 

ʊʝʦʨʝʤʘ 3. ʕʣʝʤʝʥʪʘʨʥʘʷ ʤʦʥʦʤʠʘʣʴʥʘʷ ʛʨʫʧʧʘ )(RɽMonn , ,2²n ʥʘʜ ʘʩʩʦʮʠʘʪʠʚʥʳʤ 

ʢʦʣʴʮʦʤ R ʩ ,01¸ ʚ ʧʦʨʦʞʜʘʶʱʠʭ (g) ʟʘʜʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷʤʠ 1-19. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʤʳ ʧʨʦʚʦʜʠʤ ʚ ʜʚʘ ʵʪʘʧʘ. 

ʕʪʘʧ I. 

ɿʜʝʩʴ ʤʳ ʧʦʢʘʞʝʤ, ʯʪʦ ʣʶʙʦʝ ʩʣʦʚʦ W ʘʣʬʘʚʠʪʘ (g) ʠʩʧʦʣʴʟʫʷ ʩʦʦʪʥʦʰʝʥʠʷ 1-19 

ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʢ ʝʛʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʠʜʫ S(W). ʅʝ ʪʝʨʷʷ ʦʙʱʥʦʩʪʠ ʟʘʜʘʥʥʦʝ ʩʣʦʚʦ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʚʠʜʝ  
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W
111 1  ,))1(( iWi ¢ , 

(1) 

 

(ʟʜʝʩʴ ʯʘʩʪʴ ʠʟ W ʥʘʭʦʜʷʱʘʷʩʷ ʜʦ ))1(( 1i ʠ ʥʝ ʩʦʜʝʨʞʘʱʘʷ ʙʫʢʚʳ ))1(( k ʩ ʥʦʤʝʨʘʤʠ k>1, 

ʦʪʙʨʦʰʝʥʘ). ʇʨʠʤʝʥʷʷ ʢ ʩʣʦʚʫ W1 ʩʦʦʪʥʦʰʝʥʠʷ 1 ʠ 2, ʝʛʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʦʩʪʘʚʣʝʥʥʳʤ 

ʪʦʣʴʢʦ ʠʟ ʙʫʢʚ ʚʠʜʘ )(eind ʠ )(snd ʠʟ (g). ʇʨʠʤʝʥʝʥʠʝ ʢ ʩʣʦʚʫ ))1(( 1i W1 ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʦʡ 

ʪʝʦʨʝʤʳ 2 (ʪ. ʝ. ʩʦʦʪʥʦʰʝʥʠʡ 3-19), ʧʨʠʚʦʜʠʪ ʟʘʜʘʥʥʦʝ ʩʣʦʚʦ ʢ ʚʠʜʫ W ,1  )),1(( 11 ²**  ʪ. ʝ. ʢ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ  

)),1(( 11 *=XW  

ʛʜʝ ʍ1 (ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ) ʥʝ ʩʦʜʝʨʞʠʪ ʪʨʘʥʩʧʦʟʠʮʠʦʥʥʳʝ ʙʫʢʚʳ ʚʠʜʘ  .1 )),1(( >**  

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʚʳʪʷʛʠʚʘʷ ʠʟ ʍ1 ʩʦʤʥʦʞʠʪʝʣʝʡ ,2 )),2(( 22 ²**  ʙʫʜʝʤ ʠʤʝʪʴ 
 

)),1))((2(( 122 **=XW  
 

ʛʜʝ ʍ2 ʥʝ ʩʦʜʝʨʞʠʪ ʙʫʢʚʳ ʚʠʜʘ ,2 , )),(( ¢>** kkk ʠ ʪ.ʜ. ʆʧʠʩʘʥʥʳʡ ʧʨʦʮʝʩʩ ʦʪʱʝʧʣʝʥʠʷ 

ʪʨʘʥʩʧʦʟʠʮʠʦʥʥʳʭʙʫʢʚ ʥʘ (n-1)-ʤ ʰʘʛʝ ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ ʟʘʧʠʩʠ 
  

)),1))...((,1(( 111 **-= -- nn nXW  
 

ʛʜʝ ʩʦʤʥʦʞʠʪʝʣʴʍn-1 (ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ 
1

~
-

­
n

) ʥʝ ʩʦʜʝʨʞʠʪ ʥʝʝʜʠʥʠʯʥʳʝ 

ʪʨʘʥʩʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʨʠʮʳ, ʪ. ʝ. ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʜʠʘʛʦʥʘʣʴʥʳʭ ʙʫʢʚ ʚʠʜʘ (d). ɸ ʧʦ 

ʜʦʢʘʟʘʥʥʦʡ ʚʳʰʝ ʣʝʤʤʝ (ʪ. ʝ. ʩʦʦʪʥʦʰʝʥʠʷʤʠ 3-6) ʩʣʦʚʦ ʍn-1 ʪʝʧʝʨʴ ʫʞʝ ʤʦʞʥʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʢ ʚʠʜʫ, ).()()...( 1,111 ttt nnnnn ddd -- ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʦʚʦ W ʩʦʦʪʥʦʰʝʥʠʷʤʠ 1-19 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʠʚʝʜʝʥʦ ʢ ʝʛʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʠʜʫ

)).1))...((,1)((()()...()( 111,111 **-= --- nnnnnn ndddWS ttt  

ʕʪʘʧ II. 

ʇʫʩʪʴ ʪʝʧʝʨʴ W=e ï ʧʨʦʠʟʚʦʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʛʨʫʧʧʳ )(RɽMonn ʚ ʧʦʨʦʞʜʘʶʱʠʭ (g) 

(W ï ʩʣʦʚʦ ʫʢʘʟʘʥʥʦʛʦ ʘʣʬʘʚʠʪʘ, ʟʘʧʠʩʳʚʘʶʱʝʝ ʝʜʠʥʠʮʫ ʝ). ɿʘʧʠʩʳʚʘʷ ʣʝʚʫʶ ʯʘʩʪʴ (ʧʨʠ 

ʧʦʤʦʱʠ ʩʦʦʪʥʦʰʝʥʠʡ 1-19) ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʚʠʜʝ, ʧʨʠʚʦʜʠʤ ʝʛʦ ʢ ʚʠʜʫ S(W)=e. ʇʦ ʪʝʦʨʝʤʝ 1 

ʟʘʧʠʩʴ ʚ ʚʠʜʝ  S(W) ʝʜʠʥʩʪʚʝʥʥʘ, ʧʦʵʪʦʤʫ ʧʦʩʣʝʜʥʝʝ ʨʘʚʝʥʩʪʚʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

1... 11 ==== - ttt n  ʠ kk =*  
ʧʨʠ ʚʩʝʭ ,1,...,1-=nk ʪ. ʝ. ʨʘʚʝʥʩʪʚʦ S(W)=e ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ 

ʧʨʠ ʝʜʠʥʠʯʥʳʭ ʙʫʢʚʘʭ ʠʟ  S(W). ɸ ʵʪʦ ʫʞʝ ʦʟʥʘʯʘʝʪ ʚʳʚʦʜʠʤʦʩʪʴ ʟʘʜʘʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʠʟ 

ʩʦʦʪʥʦʰʝʥʠʡ 1-19. ʊʝʦʨʝʤʘ 3 ʜʦʢʘʟʘʥʘ ʧʦʣʥʦʩʪʴʶ. 

 

ʆʧʠʩʘʥʠʷ ʧʨʦʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʂʘʢ ʠ ʜʣʷ ʩʘʤʠʭ ʛʨʫʧʧ G, ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʘʢʦʡ ʞʝ ʠʥʪʝʨʝʩ ʢʦʤʙʠʥʘʪʦʨʥʳʝ ʦʧʠʩʘʥʠʷ ʠ ʠʭ 

ʬʘʢʪʦʨʦʚ G/Hʧʦ ʥʝʢʦʪʦʨʳʤ ʥʦʨʤʘʣʴʥʳʤ ʧʦʜʛʨʫʧʧʘʤ H. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʚʦʧʨʦʩʦʚ ʩʦʩʪʘʚʣʷʶʪ 

ʦʧʠʩʘʥʠʷ ʧʨʦʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ G/ʉ ʛʨʫʧʧ G ʧʦ ʠʭ ʮʝʥʪʨʘʤ ʉ=cent G. ʉʢʘʟʘʥʥʦʝ ʟʜʝʩʴ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʪʘʢʞʝ ʢ ʣʠʥʝʡʥʳʤ ʛʨʫʧʧʘʤ. ʇʨʦʝʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʥʝʢʦʪʦʨʳʭ 

ʣʠʥʝʡʥʳʭ ʛʨʫʧʧ ʩ ʧʦʤʦʱʠ ʧʦʨʦʞʜʘʶʱʠʭ ʠ ʩʦʦʪʥʦʰʝʥʠʡ ʠʟʫʯʘʣʠʩʴ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʘʭ [5ï

7]. 

ʎʝʣʴʶ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʘʪʦʨʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʝʢʪʠʚʥʦʡ ʬʘʢʪʦʨʛʨʫʧʧʳ 

­~
i

1
~­

1
~­
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)(RPEMonn = )(RɽMonn /C, ʛʜʝ ʉ=cent )(RɽMonn (ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʣʬʘʚʠʪʘ (g)). ʅʘʯʥʝʤ ʵʪʫ 

ʟʘʜʘʯʫ (ʢʘʢ ʠ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ) ʩ ʚʳʯʠʩʣʝʥʠʷ ʮʝʥʪʨʘ ʉ. ʇʨʠ1=*R )(RɽMonn ʦʯʝʚʠʜʥʳʤ 

ʦʙʨʘʟʦʤ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʩʠʤʤʝʪʨʠʯʝʩʢʫʶ ʛʨʫʧʧʫ Sn. ʇʨʦʝʢʪʠʚʥʳʡ ʞʝ ʬʘʢʪʦʨ ʧʦʩʣʝʜʥʝʡ 

ʛʨʫʧʧʳ ʤʳ ʧʦʜʨʦʙʥʦ ʨʘʟʦʙʨʘʣʠ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ. ʇʦʵʪʦʤʫ ʚʩʶʜʫ ʜʘʣʝʝ ʙʫʜʝʤ ʩʯʠʪʘʪʴ 

1>*R . 

ʇʨʝʞʜʝ ʯʝʤ ʥʘʯʘʪʴ ʚʳʯʠʩʣʝʥʠʝ ʮʝʥʪʨʘ, ʚʚʦʜʠʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʦʜʥʫ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ 

ʛʨʫʧʧʫ. ʇʫʩʪʴ })( :{)( // *** ÍÍ= RxRxR nn (ʪ. ʝ. çʢʦʨʝʥʴ n-ʡ ʩʪʝʧʝʥʠ ʠʟ 
/)( *R è). ʅʝʪʨʫʜʥʦ 

ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʧʝʨʝʩʝʯʝʥʠʝ  n
n RcentRRG /)()( **Æ= ʦʙʨʘʟʫʝʪ ʚ *R ʢʦʤʤʫʪʘʪʠʚʥʫʶ 

ʧʦʜʛʨʫʧʧʫ. ɽʝ ʤʳ ʥʘʟʦʚʝʤ n-ʡ ʢʦʨʥʝʚʦʡ ʛʨʫʧʧʦʡ ʢʦʣʴʮʘ R. 

ʇʨʠʩʪʫʧʘʝʤ ʪʝʧʝʨʴ ʢ ʚʳʯʠʩʣʝʥʠʶ ʮʝʥʪʨʘ. ʇʫʩʪʴ ʩʥʘʯʘʣʘ 3²n  ʠ )(
ik

aa= -ʥʝʢʦʪʦʨʘʷ 

ʥʝʜʠʘʛʦʥʘʣʴʥʘʷ ʤʘʪʨʠʮʘ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʉ ʩ ʥʝʜʠʘʛʦʥʘʣʴʥʦʡ ʧʦʟʠʮʠʝʡ 0̧ika  ( ki¸ ). 

ʊʦʛʜʘ ʤʳ ʜʣʷ ʤʘʪʨʠʮʳ , },1{\ ),( kjRdij ¸Í *ee ʠʤʝʣʠ ʙʳ .1)()( =­=­= eeee ikikijij aaadad  

ʇʦʣʫʯʝʥʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ (ʩ ʚʳʙʦʨʦʤ e) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʮʝʥʪʨ ʉ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ 

ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʪʦʣʴʢʦ ʠʟ ʜʠʘʛʦʥʘʣʴʥʳʭ ʤʘʪʨʠʮ ).,...,( 1 ndiagd ee=  ʊʝʧʝʨʴ ʠʤʧʣʠʢʘʮʠʠ 

 ,1 ,))1(())1(( 1 nkkddk k ¢<=­= ee ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʘʪʨʠʮʘ d ʜʦʣʞʥʘ ʙʳʪʴ ʝʱʝ ʠ ʩʢʘʣʷʨʥʦʡ 

).,...,()( eee diagdd ==  ɼʘʣʝʝ ʧʦʩʢʦʣʴʢʫ   essesees =­= )()()()( 11 nn dddd  ʜʣʷ ʣʶʙʦʛʦ 

,*ÍRs  ʘʨʛʫʤʝʥʪ e ʠʟ )(ed  ʜʦʣʞʝʥ ʧʨʠʥʘʜʣʝʞʘʪʴ ʮʝʥʪʨʫ cent*R . ʄʳ ʠʤʝʝʤ ʠ ʠʤʧʣʠʢʘʮʠʶ 
 

.)()()()()...()( /

,11

*

- Í­Í= RREMondddd n

n

n

nnnn eeeee  

 

ʆʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʘʨʛʫʤʝʥʪ eʦʙʷʟʘʥ ʧʦʧʘʩʪʴ ʝʱʝ ʠ ʚ ʛʨʫʧʧʫ ).(RGn  ʊʝʧʝʨʴ ʞʝ ʪʦ, 

ʯʪʦ ʚʩʷʢʘʷ ʤʘʪʨʠʮʘ )(ed  ʩ ʘʨʛʫʤʝʥʪʦʤ )(RGnÍe  ʧʨʠʥʘʜʣʝʞʠʪ ʮʝʥʪʨʫ ʉ, ʦʯʝʚʠʜʥʦ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʠ 3²n  ʤʳ ʜʣʷ ʮʝʥʪʨʘ ʧʦʣʫʯʠʣʠ )}.( :)({ RGxxdC nÍ=  ɿʜʝʩʴ ʧʨʦʝʢʪʠʚʥʳʡ 

ʬʘʢʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʊʝʦʨʝʤʘ 4. ʇʨʦʝʢʪʠʚʥʘʷ ʵʣʝʤʝʥʪʘʨʥʘʷ ʤʦʥʦʤʠʘʣʴʥʘʷ ʛʨʫʧʧʘ ,3 ),( ²nRPEMonn  ʥʘʜ 

ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʢʦʣʴʮʦʤ R ʩ 01¸  ʠ ,1>*R  ʚ ʧʦʨʦʞʜʘʶʱʠʭ (g) ʟʘʜʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷʤʠ 

1-19 ʠ ʝʱʝ ʩʣʝʜʫʶʱʠʤʠ ʮʝʥʪʨʘʣʴʥʦ-ʩʢʘʣʷʨʥʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ,)()()...( ,11 eddd n

nnnn =- eee  

ʛʜʝ e ʧʨʦʙʝʛʘʝʪ ʢʦʨʥʝʚʫʶ ʛʨʫʧʧʫ).(RGn  

ʉʣʫʯʘʡ, ʢʦʛʜʘ n=2, ʷʚʣʷʝʪʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ (ʠ ʟʜʝʩʴ 1>*R ). ʇʫʩʪʴ ʥʘ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ 

)(
ik

aa=  ʦʟʥʘʯʘʝʪ ʥʝʜʠʘʛʦʥʘʣʴʥʫʶ ʤʘʪʨʠʮʫ ʠʟ ʮʝʥʪʨʘ  

ʉ=cent ).(2 RɽMon ɽʩʣʠ ʟʜʝʩʴ ,1)( / >*R  ʪʦ ʜʣʷ ʵʣʝʤʝʥʪʘ}1{\)( /*ÍRx  ʠʤʧʣʠʢʘʮʠʠ

1)()( 2121

1

22 =­=­= - xaaxxadaxd  (ʪ. ʝ. ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʚʳʙʦʨʦʤ ʭ) ʧʦʢʘʟʳʚʘʶʪ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʚ ʮʝʥʪʨʝ C ʥʝʜʠʘʛʦʥʘʣʴʥʳʭ ʤʘʪʨʠʮ. ɽʩʣʠ ʞʝ 1)( / =*R (ʪ. ʝ. ʢʦʛʜʘ *R
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-ʢʦʤʤʫʪʘʪʠʚʥʘ), ʥʦ ʚ *R  ʥʘʡʜʝʪʩʷ ʥʝ ʠʜʝʤʧʦʪʝʥʪʥʳʡ ʵʣʝʤʝʥʪ ʭ, ,12 ¸x  ʪʦ ʟʜʝʩʴ ʤʳ ʠʤʝʝʤ 

.1)()( 2

12

1

12

1

12121212 =­=­=­= -- xaxxaxaxaxadaxd  ʇʦʣʫʯʝʥʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʧʦʢʘʟʳʚʘʝʪ 

ʦʪʩʫʪʩʪʚʠʝ ʥʝʜʠʘʛʦʥʘʣʴʥʦʡ ʤʘʪʨʠʮʳ ʚ ʮʝʥʪʨʝ ʉʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ. 

ʇʫʩʪʴ ʪʝʧʝʨʴ ʚ ʨʘʟʦʙʨʘʥʥʳʭ ʩʣʫʯʘʷʭ ),( yxdiagd=  ʦʟʥʘʯʘʝʪ ʢʘʢʫʶ-ʪʦ ʤʘʪʨʠʮʫ ʠʟ ʉ. 

ʀʤʧʣʠʢʘʮʠʷ eeee xxdddd =­= )()( 1212
 (ʧʨʠ ʣʶʙʦʤ *ÍRe )  ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠ ʟʜʝʩʴ 

ʜʦʣʞʥʦ ʙʳʪʴ .*ÍcentRx   ʀʤʧʣʠʢʘʮʠʷ ʞʝ yxdd =­= ))12(())12((  ʜʘʝʪ ʥʘʤ, ʯʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʤʘʪʨʠʮʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʝʱʝ ʩʢʘʣʷʨʥʳʡ ʚʠʜ . ),,()( *Í== centRxxxdiagxdd  

ʊʝʧʝʨʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ )()()()( 2

2

212 REMonxdxdxd Í=  (ʢʘʢ ʠ ʚʳʰʝ) ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʚʢʣʶʯʝʥʠʝ ,)( /2 *ÍRx  ʪ. ʝ. ).(2 RGxÍ  ʀ ʟʜʝʩʴ ʤʘʪʨʠʮʘ d(x) ʩ ʘʨʛʫʤʝʥʪʦʤ )(2 RGxÍ  ʚʭʦʜʠʪ ʚ 

ʮʝʥʪʨ ʉ ʦʯʝʚʠʜʥʳʤ ʦʙʨʘʟʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʟʜʝʩʴ ʤʳ ʠʤʝʝʤ )}.(  :)({ 2 RGxxdʉ Í=  

ʇʨʠ n=2  ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʚʳʰʝ ʩʧʠʩʢʝ 1-19 ʚʩʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

2,3,5,6,13-15, ʷʚʣʷʶʪʩʷ ʥʝʘʜʝʢʚʘʪʥʳʤʠ (ʪ. ʝ. ʦʥʠ ʥʝ ʫʢʣʘʜʳʚʘʶʪʩʷ). ʇʦʵʪʦʤʫ ʦʧʫʩʢʘʷ ʠʭ ʠʟ 

ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʥʘʙʦʨʘ 1-19 ʠ ʧʨʠʩʦʝʜʠʥʷʷ ʢ ʦʩʪʘʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ 

ʧʨʠʨʘʚʥʠʚʘʥʠʝʤ ʢ (ʝʜʠʥʠʯʥʦʡ) ʤʘʪʨʠʮʝ ʝ ʚʩʝʭ ʧʦʨʦʞʜʘʶʱʠʭ ʮʝʥʪʨʘ C ʩʣʦʚ ʘʣʬʘʚʠʪʘ 

)),12((    ;21  ,)( ),( ; ),( /

12 ¢¢ÍÍ ** qRdRd q ssee  (g2) 

 

ʤʳ ʟʜʝʩʴ ʩʤʦʞʝʤ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʊʝʦʨʝʤʘ 5. ʇʨʦʝʢʪʠʚʥʘʷ ʵʣʝʤʝʥʪʘʨʥʘʷ ʤʦʥʦʤʠʘʣʴʥʘʷ ʛʨʫʧʧʘ  )(2 RPEMon  
ʥʘʜ 

ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʢʦʣʴʮʦʤ R ʩ ,01¸  ʢʦʪʦʨʦʝ ʝʱʝ ʣʠʙʦ ʥʝʢʦʤʤʫʪʘʪʠʚʥʦ, ʣʠʙʦ ʞʝ 

ʢʦʤʤʫʪʘʪʠʚʥʦ, ʥʦ ʚ  *R ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʠʜʝʤʧʦʪʝʥʪʥʳʤ ʵʣʝʤʝʥʪ, ʚ ʧʦʨʦʞʜʘʶʱʠʭ (g2) ʟʘʜʘʝʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʷʤʠ 2, 3, 5, 6, 13-15 ʠ ʝʱʝ ʩʣʝʜʫʶʱʠʤʠ ʮʝʥʪʨʘʣʴʥʦ-ʩʢʘʣʷʨʥʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ 

,)()( 2

212 edd =ee  ʛʜʝe ʧʨʦʙʝʛʘʝʪ ʢʦʨʥʝʚʫʶ ʛʨʫʧʧʫ G2(R).  

ʂʘʢ ʭʦʨʦʰʦ ʩʪʘʣʦ ʚʠʜʥʦ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʥʝʨʘʟʦʙʨʘʥʥʳʤ ʚ ʥʘʰʠʭ ʨʘʩʩʤʦʪʨʝʥʠʷʭ 

ʦʩʪʘʣʩʷ ʩʣʫʯʘʡ, ʢʦʛʜʘ n=2, ʦʩʥʦʚʥʦʝ ʢʦʣʴʮʦ R ʢʦʤʤʫʪʘʪʠʚʥʦ ʠ ʛʨʫʧʧʘ *R  ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ 

ʠʜʝʤʧʦʪʝʥʪʦʚ. ʆʯʝʚʠʜʥʦ ʟʜʝʩʴ )()(12 ee dd = ʜʣʷ ʣʶʙʦʛʦ  *ÍRe  ʠ ))12(( ),()(2 edREMon =  ʢʘʢ 

ʛʨʫʧʧʘ, ʧʦʨʦʞʜʝʥʥʘʷ ʫʢʘʟʘʥʥʳʤʠ ʢʦʤʤʫʪʠʨʫʶʱʠʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʵʣʝʤʝʥʪʘʤʠ, ʩʘʤʘ ʙʫʜʝʪ 

ʢʦʤʤʫʪʘʪʠʚʥʦʡ.  ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʞʝ ʢ ʪʨʠʚʠʘʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʷʤ 2, 3, 5, 6 ʠ 13-15 

ʧʦʨʦʞʜʘʶʱʠʭ ʮʝʥʪʨʘʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʜʘʝʪ ʥʘʤ ʟʜʝʩʴ ʩʣʝʜʫʶʱʝʝ ʦʧʠʩʘʥʠʝ. 

ʊʝʦʨʝʤʘ 6. ʇʨʦʝʢʪʠʚʥʘʷ ʵʣʝʤʝʥʪʘʨʥʘʷ ʤʦʥʦʤʠʘʣʴʥʘʷ ʛʨʫʧʧʘ )(2 RPEMon ʥʘʜ 

ʘʩʩʦʮʠʘʪʠʚʥʦ-ʢʦʤʤʫʪʘʪʠʚʥʳʤ ʢʦʣʴʮʦʤ R ʩ ,01¸  ʛʜʝ ʝʱʝ ʚʩʝ ʵʣʝʤʝʥʪʳ ʠʟ *R  

ʠʜʝʤʧʦʪʝʥʪʥʳ, ʚ ʧʦʨʦʞʜʘʶʱʠʭ ))12((    ;  ),( *ÍRd ee  ʟʘʜʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷʤʠed =)(e   ʠ 

.))12(( e=  
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

(ʀʀ) ʚ ʤʘʪʝʤʘʪʠʢʝ. ʆʙʩʫʞʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʀʀ ʠ ʝʛʦ ʧʨʠʣʦʞʝʥʠʝ ʢ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ 

ʤʘʪʝʤʘʪʠʢʝ, ʪʘʢʠʝ ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ, ʦʙʥʘʨʫʞʝʥʠʝ 

ʥʦʚʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʧʘʪʪʝʨʥʦʚ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ ʠ ʜʨʫʛʠʝ. ɸ ʪʘʢʞʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ ʠ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ ʚ 

ʤʘʪʝʤʘʪʠʢʝ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ. 

 

Abstract. Discusses the use of artificial intelligence (AI) in mathematics. The basic principles 

of AI operation and its application in mathematical research are described. The advantages of using 

AI in mathematics are analyzed, such as increasing the efficiency and accuracy of calculations, 

discovering new patterns and patterns in large amounts of data, and others. However, the potential 

risks and challenges associated with the use of AI in mathematics are also considered, as well as the 

need to take into account social and ethical issues. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʘʪʝʤʘʪʠʢʘ, ʚʳʯʠʩʣʝʥʠʷ, ʘʣʛʦʨʠʪʤʳ, 

ʦʙʥʘʨʫʞʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʵʪʠʢʘ. 

 

Keywords: artificial intelligence, mathematics, calculations, algorithms, pattern detection, 

ethics. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʠʭ ʫʩʧʝʭʦʚ ʜʦʩʪʠʛʘʶʪ ʪʝ ʦʪʨʘʩʣʠ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɽʱʝ ʂ. ʄʘʨʢʩ ʛʦʚʦʨʠʣ, ʯʪʦ 

ʥʘʫʢʘ ʪʦʣʴʢʦ ʪʦʛʜʘ ʜʦʩʪʠʛʘʝʪ ʩʦʚʝʨʰʝʥʩʪʚʘ, ʢʦʛʜʘ ʝʡ ʫʜʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʤʘʪʝʤʘʪʠʢʦʡ. 

ʂʘʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʥʘʫʢʠ, ʫʧʨʘʚʣʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʢʦʥʦʤʠʢʠ ʚ 

ʮʝʣʦʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʚ 

ʥʘʫʢʝ ʠ ʪʝʭʥʦʣʦʛʠʷʭ. ʀʀ ʚ ʤʘʪʝʤʘʪʠʢʝ ʫʞʝ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʠʣʦʞʝʥʠʡ ʠ ʦʙʣʘʩʪʝʡ 

ʧʨʠʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʱʘʶʪ ʠʟʤʝʥʠʪʴ ʥʘʰʠ ʧʦʥʠʤʘʥʠʝ ʦʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʦʙʱʝʡ 

ʢʘʨʪʠʥʳ ʤʠʨʘ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʀʀ ʫʞʝ ʩʝʡʯʘʩ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʤʘʪʝʤʘʪʠʢʝ. ʆʜʥʦ ʠʟ ʥʠʭ ð ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚ 

ʤʘʪʝʤʘʪʠʢʝ ʟʘʥʠʤʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʦʢʘʟʳʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʝʦʨʝʤʳ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʘʣʴʥʫʶ 

ʣʦʛʠʢʫ ʠ ʤʝʪʦʜʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʊʘʢʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʫʞʝ ʧʦʢʘʟʘʣʠ 

ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʞʥʳʭ ʪʝʦʨʝʤ, ʥʘʧʨʠʤʝʨ ʪʝʦʨʝʤʳ 

ʌʝʨʤʘ [3]. 

ɼʨʫʛʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʩʦʟʜʘʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʩʪʘʪʠʩʪʠʢʠ ʀʀ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʠ ʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʦʪ ʤʝʜʠʮʠʥʳ ʠ ʵʢʦʥʦʤʠʢʠ ʜʦ ʥʘʫʢʠ ʦ ʤʘʪʝʨʠʘʣʘʭ. 

ʂʨʘʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʚ ʤʘʪʝʤʘʪʠʢʝ ð 

ʵʪʦ: 

- ʨʝʰʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʪʝʦʨʝʤ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʜʦʢʘʟʘʥʳ ʯʝʣʦʚʝʯʝʩʢʠʤ ʨʘʟʫʤʦʤ. ʅʘʧʨʠʤʝʨ, ʚ 2017 ʛʦʜʫ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ AlphaGo ʧʦʙʝʜʠʣ ʯʝʤʧʠʦʥʘ ʤʠʨʘ ʧʦ ʠʛʨʝ ʚ ʛʦ, ʯʪʦ ʚʳʟʚʘʣʦ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʤʠʨʝ ʀʀ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ [4]. ʅʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ, ʪʘʢʠʝ ʢʘʢ ʪʝʦʨʝʤʘ 

ʌʝʨʤʘ, ʦʩʪʘʚʘʣʠʩʴ ʥʝʨʝʰʝʥʥʳʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ, ʧʨʝʞʜʝ ʯʝʤ ʙʳʣʠ ʥʘʡʜʝʥʳ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʯʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʥʦʚʳʤ ʧʦʜʭʦʜʘʤ ʠ ʪʝʭʥʦʣʦʛʠʷʤ, ʪʘʢʠʤ ʢʘʢ 

ʀʀ [6, 12]. 

ɼʨʫʛʦʡ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʜʣʷ ʧʦʠʩʢʘ ʥʦʚʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ð 

ʧʨʦʝʢʪ GPT-3 ʦʪ OpenAI. ʕʪʦʪ ʧʨʦʝʢʪ ʠʩʧʦʣʴʟʫʝʪ ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʪʝʢʩʪʘ, 

ʚʢʣʶʯʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ ʧʨʘʚʠʣʴʥʳʤʠ, ʦʥʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʢʘʢ ʦʪʧʨʘʚʥʘʷ ʪʦʯʢʘ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʫʪʦʯʥʝʥʠʷ: 

- ʧʦʠʩʢ ʥʦʚʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʬʦʨʤʫʣ. ʇʨʠʤʝʥʝʥʠʝ ʀʀ ʤʦʞʝʪ 

ʧʦʤʦʯʴ ʚ ʨʝʰʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʦʪʢʨʳʪʳʭ ʧʨʦʙʣʝʤ ʚ ʤʘʪʝʤʘʪʠʢʝ, ʥʘʧʨʠʤʝʨ, ʛʠʧʦʪʝʟʳ ʈʠʤʘʥʘ, 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʬʦʨʤʫʣ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʛʠʧʦʪʝʟʳ [7, 11]. ʂʨʦʤʝ 

ʪʦʛʦ, ʀʀ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʦʠʩʢʘ ʩʚʷʟʝʡ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʠʭ ʠʟʫʯʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ. 

- ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʠ ʧʦʠʩʢ ʩʢʨʳʪʳʭ ʩʚʷʟʝʡ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʥʠʭ. ʕʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʪʝʦʨʠʡ ʠ ʬʦʨʤʫʣ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʥʘʰʫ 

ʧʦʥʠʤʘʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʘʣʛʦʨʠʪʤʳ ʤʦʛʫʪ ʙʳʩʪʨʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ 

ʚʳʜʝʣʷʪʴ ʠʟ ʥʠʭ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʩʚʦʡʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʀʀ ʤʦʞʝʪ ʧʦʤʦʯʴ 

ʤʘʪʝʤʘʪʠʢʘʤ ʦʙʥʘʨʫʞʠʚʘʪʴ ʥʦʚʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʧʘʪʪʝʨʥʳ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ, 
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ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʪʨʫʜʥʳ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʨʫʯʥʫʶ. ʅʘʧʨʠʤʝʨ, ʀʀ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʥʘʙʦʨʦʚ ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʯʪʦ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʦʙʥʘʨʫʞʝʥʠʠ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʅʝʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʳ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪ ʪʝʭʥʦʣʦʛʠʠ ʀʀ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʫʨʦʢʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʫʨʦʚʥʶ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʠ ʧʦʤʦʛʘʶʪ ʠʤ 

ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ. ʀʀ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʨʘʟʚʠʪʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʠʥʪʫʠʮʠʠ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ 

ʨʝʰʝʥʠʡ ʤʦʞʝʪ ʧʦʤʦʯʴ ʩʪʫʜʝʥʪʘʤ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʫʚʠʜʝʪʴ ʤʘʪʝʤʘʪʠʢʫ ʚ ʥʦʚʦʤ ʩʚʝʪʝ ʠ 

ʨʘʟʚʠʪʴ ʩʚʦʠ ʥʘʚʳʢʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

- ʛʝʥʝʨʠʨʦʚʘʥʠʝ ʟʘʜʘʥʠʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʘʨʘʤʝʪʨʘʤ (ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ, ʪʝʤʘʪʠʢʘ ʠ 

ʪ. ʧ.), ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʟʘʜʘʥʠʡ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʦʰʠʙʦʢ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʧʨʦʩʪʠʪʴ ʠ ʫʩʢʦʨʠʪʴ ʩʦʟʜʘʥʠʝ ʪʝʩʪʦʚ ʠ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʰʠʙʦʢ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

(ʫʯʠʪʝʣʷ) [5, 8]. 

- ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʨʘʬʠʯʝʩʢʠʝ 

ʢʘʣʴʢʫʣʷʪʦʨʳ, ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʠ ʪ. ʜ. ʕʪʦ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʦʙʫʯʝʥʠʝ 

ʤʘʪʝʤʘʪʠʢʝ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʫʧʨʦʩʪʠʪʴ 

ʨʝʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʠ ʧʨʦʙʣʝʤ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʀʀ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʫʧʨʦʱʝʥʠʷ ʠ ʫʩʢʦʨʝʥʠʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʥʦʚʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʪʝʦʨʠʡ. ɹʦʣʝʝ ʪʦʛʦ, ʀʀ ʤʦʞʝʪ ʪʘʢʞʝ ʧʦʤʦʯʴ ʚ ʧʦʠʩʢʝ 

ʥʦʚʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʜʣʷ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʯʪʦ ʘʢʪʫʘʣʴʥʦ ʚ ʟʘʜʘʯʘʭ 

ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ ʚ ʤʘʪʝʤʘʪʠʢʝ. ʇʨʠʤʝʥʝʥʠʝ ʀʀ ʚ ʤʘʪʝʤʘʪʠʢʝ ʜʝʣʘʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʠ ʧʦʥʷʪʥʳʤʠ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. ʅʘʧʨʠʤʝʨ, ʀʀ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʠ ʢʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʫʯʝʙʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʠ 

ʫʯʝʥʠʢʘʤ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ [9]. 

ʇʨʠʤʝʥʝʥʠʝ ʀʀ ʚ ʤʘʪʝʤʘʪʠʢʝ, ʙʝʩʩʧʦʨʥʦ, ʚʝʜʝʪ ʢ ʨʘʟʚʠʪʠʶ ʩʘʤʦʡ ʤʘʪʝʤʘʪʠʢʠ 

çʠʟʥʫʪʨʠè ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ ð ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʦʙʣʘʩʪʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʦʚʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʦʨʠʡ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴ ʧʨʠʢʣʘʜʥʫʶ ʤʘʪʝʤʘʪʠʢʫ ʢʘʢ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʷʟʳʢ ð ʩʨʝʜʩʪʚʦ ʩʚʷʟʠ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʩʪʘʪʠʩʪʠʢʠ ʤʦʞʥʦ ʦʪʢʨʳʚʘʪʴ ʥʦʚʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʩʚʷʟʠ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʦʧʠʩʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʦʚʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʪʘʢʠʭ ʢʘʢ ʘʣʛʦʨʠʪʤʳ ʠ 

ʤʦʜʝʣʠ. ʅʝʢʦʪʦʨʳʝ ʘʣʛʦʨʠʪʤʳ, ʩʦʟʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʀʀ, ʫʞʝ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ, ʥʘʧʨʠʤʝʨ, ʚ ʢʨʠʧʪʦʛʨʘʬʠʠ ʠ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ. 

ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ [7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʀʀ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʦʚʳʤ 

ʦʪʢʨʳʪʠʷʤ ʠ ʫʣʫʯʰʝʥʠʶ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʢʘʢ ʚ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ, ʪʘʢ ʠ ʚ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ ʠ ʧʦʠʩʢʘ 

ʥʦʚʳʭ ʨʝʰʝʥʠʡ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʵʪʦʪ ʧʦʪʝʥʮʠʘʣ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʨʘʟʚʠʚʘʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ʤʘʪʝʤʘʪʠʢʝ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ [10]. ʊʘʢ, ʤʥʦʛʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʤʦʛʫʪ ʙʳʪʴ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳʤʠ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʠʭ 

ʚʨʫʯʥʫʶ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʪʪʝʨʥʦʚ ʠ 

ʘʣʛʦʨʠʪʤʦʚ ʀʀ [1]. ʅʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʵʪʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 

ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʀʀ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʤʘʪʝʤʘʪʠʢʝ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʣʴʟʦʡ ʜʣʷ ʦʙʱʝʩʪʚʘ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʀʀ ʚ ʤʘʪʝʤʘʪʠʢʝ ʩʪʘʣʦ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʨʠʤʝʥʝʥʠʝ ʀʀ ʚ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ ʚʳʟʳʚʘʝʪ 

ʥʝʢʦʪʦʨʳʝ ʩʝʨʴʝʟʥʳʝ ʦʧʘʩʝʥʠʷ ʠ ʵʪʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ. ʀʀ ʚ ʤʘʪʝʤʘʪʠʢʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʫʶ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʫʛʨʦʟʫ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʫʯʝʥʳʝ-ʵʢʩʧʝʨʪʳ 

ʙʝʩʧʦʢʦʷʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʀʀ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʘʟʫʤ ʠ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ 

ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ [2ï4]. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ, 

ʯʪʦ ʀʀ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ çʥʝʧʦʜʢʨʝʧʣʝʥʥʳʭè ʪʝʦʨʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ 

ʥʘʫʯʥʦʡ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ [5]. ʅʘʧʨʠʤʝʨ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤ ʤʦʛʫʪ 

ʚʳʟʚʘʪʴ ʚʦʧʨʦʩʳ ʦ ʪʦʤ, ʢʘʢ ʜʦʚʝʨʷʪʴ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʚ ʤʘʪʝʤʘʪʠʢʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʤʝʥʝ ʣʶʜʝʡ ʥʘ ʢʦʤʧʴʶʪʝʨʳ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʫʚʦʣʴʥʝʥʠʶ ʤʥʦʛʠʭ ʤʘʪʝʤʘʪʠʢʦʚ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [11]. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ 

ʦʧʘʩʥʦʩʪʴ, ʯʪʦ ʀʀ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠʣʠ ʥʘʙʦʨʫ 

ʥʠʟʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʩʬʝʨʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʙʫʭʛʘʣʪʝʨʠʠ ʠʣʠ 

ʘʥʘʣʠʪʠʢʝ [2]. 

ʅʝʢʦʪʦʨʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʱʠʱʝʥʘ. ʇʨʠʤʝʥʝʥʠʝ ʀʀ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʨʦʙʣʝʤʳ ʚ 

ʦʙʣʘʩʪʠ ʧʨʠʚʘʪʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ. ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʜʣʷ ʚʟʣʦʤʘ 

ʰʠʬʨʦʚ ʠ ʜʨʫʛʠʭ ʙʝʟʦʧʘʩʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʀʀ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʪʝʩʪʦʚ, ʪʦ ʢʘʢ 

ʤʳ ʤʦʞʝʤ ʙʳʪʴ ʫʚʝʨʝʥʳ, ʯʪʦ ʵʪʠ ʟʘʜʘʯʠ ʥʝ ʩʦʜʝʨʞʘʪ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʠʩʪʨʘʩʪʠʡ ʠʣʠ 

ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ? ʂʘʢ ʤʳ ʤʦʞʝʤ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʀʀ ʚ ʤʘʪʝʤʘʪʠʢʝ? ʇʦʵʪʦʤʫ, ʢʨʦʤʝ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʣʦʛʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʵʪʠʯʝʩʢʠʝ, ʧʨʘʚʦʚʳʝ ʠ 

ʩʦʮʠʘʣʴʥʳʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ ʚ ʤʘʪʝʤʘʪʠʢʝ. ʕʪʦ ʧʦʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʩʜʝʣʘʪʴ ʝʛʦ 

ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʧʨʦʙʣʝʤ. ʉ 

ʧʨʘʚʠʣʴʥʳʤ ʧʦʜʭʦʜʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ, ʀʀ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʤʥʦʛʦ ʧʦʣʝʟʥʦʛʦ ʚ 

ʤʘʪʝʤʘʪʠʢʝ, ʫʣʫʯʰʠʚ ʩʧʦʩʦʙʥʦʩʪʴ ʣʶʜʝʡ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʥʘʭʦʜʠʪʴ 

ʥʦʚʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʬʦʨʤʫʣʳ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʠʚ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ.  

 

ɺʳʚʦʜʳ 

ʇʨʠʤʝʥʝʥʠʝ ʀʀ ʚ ʤʘʪʝʤʘʪʠʢʝ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ 

ʪʦʯʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʥʝ ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʢʘʤ, ʥʦ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚ ʜʨʫʛʠʭ 

ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʚ ʠʭ ʨʘʙʦʪʝ. ʆʜʥʘʢʦ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʙʳʣʦ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠ ʵʪʠʯʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʪʠʯʝʩʢʠʭ 

ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʤʘʪʝʤʘʪʠʢʝ. 

ʄʘʪʝʤʘʪʠʢʘʤ-ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ 
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ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʵʪʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʥʝ ʪʦʣʴʢʦ ʚ 

ʤʘʪʝʤʘʪʠʢʝ ʠ ʪʝʭʥʠʢʝ, ʥʦ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʦʪ ʚʦʟʤʦʞʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ ʠ ʠʥʥʦʚʘʮʠʡ. ɺʘʞʥʦ 

ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʀʀ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʘʚʠʣʴʥʳʤ ʦʙʨʘʟʦʤ, ʠ ʥʝ ʟʘʤʝʥʷʝʪ ʪʚʦʨʯʝʩʢʠʡ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʚʢʣʘʜ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʫʤʘ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʤʘʪʝʤʘʪʠʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʢ ʥʦʚʦʝ ʠ 

ʟʘʭʚʘʪʳʚʘʶʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʪʘʢ ʠ ʚʳʟʳʚʘʶʱʝʝ ʦʧʘʩʝʥʠʷ. ʉ ʧʨʘʚʠʣʴʥʳʤ ʧʦʜʭʦʜʦʤ ʠ 

ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ, ʀʀ ʤʦʞʝʪ ʩʪʘʪʴ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʦʥʠʤʘʥʠʷ ʦʙʱʝʡ ʢʘʨʪʠʥʳ ʤʠʨʘ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʠ ʬʦʨʤʫʣ, ʘ ʪʘʢʞʝ ʠʭ ʧʨʠʣʦʞʝʥʠʡ [12]. 
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Abstract. Human beings have used plants as medicine for various health cause of years. Plants 

are widely used in the traditional medicine of different countries and are a source of strong drugs. 

To evaluate research some bioactive properties of the extract of the Crocus cancellatus subsp. 

mazziaricus (Herb.) B. Mathew, 1982 the antioxidant activities of these extracts were analyzed by 

means of cleaning methods (DPPH, ABTS scavenging activity), ɓ-carotene/linoleic acid test system 

and FRAP activity. Phenolics and flavonoid contents as the equivalents of gallic acid, quercetin 

respectively. The phenolic content of the extracts was analyzed using HPLC. Brine shrimp lethality 

test was applied to analyze cytotoxic activity. The obtained results indicated that the highest 

phenolic compound ferulic acid with 2376.2Ñ0.00 Õg/g was in extracts. The highest total phenolic 

and flavonoid were found in the ethanolic extracts. The aerial part-methanol extract exhibited the 

highest antioxidant capacity and the corm acetone extract the highest amount of ferric reducing 

power activity. Among the four different extracts, the acetone extract showed the highest amount of 

radical scavenging both corm and aerial parts.  The brine shrimp lethality assay of bulb ethanol 

extract has showed good cytotoxic with LC50 of 320.535 ɛg/mL. This study will be a source for 

future studies. 

 

ɸʥʥʦʪʘʮʠʷ. ʃʶʜʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ. ʈʘʩʪʝʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʨʘʟʥʳʭ ʩʪʨʘʥ ʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ɼʣʷ ʦʮʝʥʢʠ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʵʢʩʪʨʘʢʪʘ Crocus cancellatus subsp. mazziaricus (Herb.) B. Mathew, 1982 ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ 
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ʘʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʵʢʩʪʨʘʢʪʦʚ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ (DPPH, ʘʢʪʠʚʥʦʩʪʴ 

ʫʜʘʣʝʥʠʷ ABTS), ʪʝʩʪʦʚʦʡ ʩʠʩʪʝʤʳ ɓ-ʢʘʨʦʪʠʥ/ʣʠʥʦʣʝʚʘʷ ʢʠʩʣʦʪʘ ʠ ʘʢʪʠʚʥʦʩʪʠ FRAP. 

ʉʦʜʝʨʞʘʥʠʝ ʬʝʥʦʣʦʚ ʠ ʬʣʘʚʦʥʦʠʜʦʚ ʵʢʚʠʚʘʣʝʥʪʥʦ ʛʘʣʣʦʚʦʡ ʢʠʩʣʦʪʝ ʠ ʢʚʝʨʮʝʪʠʥʫ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʜʝʨʞʘʥʠʝ ʬʝʥʦʣʦʚ ʚ ʵʢʩʪʨʘʢʪʘʭ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ɺʕɾʍ. ɼʣʷ 

ʘʥʘʣʠʟʘ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʣʠ ʪʝʩʪ ʥʘ ʣʝʪʘʣʴʥʦʩʪʴ ʘʨʪʝʤʠʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʬʝʨʫʣʦʚʦʡ ʢʠʩʣʦʪʳ (2376,2Ñ0,00 ʤʢʛ/ʛ) ʩʦʜʝʨʞʠʪʩʷ ʚ ʵʢʩʪʨʘʢʪʘʭ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʬʝʥʦʣʦʚ ʠ ʬʣʘʚʦʥʦʠʜʦʚ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʩʧʠʨʪʦʚʳʭ ʵʢʩʪʨʘʢʪʘʭ. ʕʢʩʪʨʘʢʪ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ 

ʚ ʤʝʪʘʥʦʣʝ ʧʦʢʘʟʘʣ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʘ ʘʮʝʪʦʥʦʚʳʡ ʵʢʩʪʨʘʢʪ ʠʟ 

ʢʣʫʙʥʝʣʫʢʦʚʠʮʳ ð ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʞʝʣʝʟʘ. ʉʨʝʜʠ ʯʝʪʳʨʝʭ 

ʨʘʟʣʠʯʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʘʮʝʪʦʥʦʚʳʡ ʵʢʩʪʨʘʢʪ ʧʦʢʘʟʘʣ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʜʠʢʘʣʦʚ, 

ʫʜʘʣʷʶʱʠʭ ʢʘʢ ʢʣʫʙʥʝʣʫʢʦʚʠʮʫ, ʪʘʢ ʠ ʥʘʜʟʝʤʥʳʝ ʯʘʩʪʠ. ɸʥʘʣʠʟ ʣʝʪʘʣʴʥʦʩʪʠ ʘʨʪʝʤʠʠ 

ʵʪʘʥʦʣʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ ʣʫʢʦʚʠʮʳ ʧʦʢʘʟʘʣ ʭʦʨʦʰʫʶ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʩ LC50 320,535 ʤʢʛ/ʤʣ. 

ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʥʝʪ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

Keywords: Crocus cancellatus subsp. mazziaricus, antioxidants, bioactive properties, radical 

scavenging activity, HPLC. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Crocus cancellatus subsp. mazziaricus, ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʘʢʪʠʚʥʦʩʪʴ ʟʘʭʚʘʪʘ ʨʘʜʠʢʘʣʦʚ, ɺʕɾʍ. 

 

Introduction 

The Crocus genus belongs to the large Iridaceae family and consists of about 85 species of 

flowering plants [1]. Crocus sativus L, commonly known as saffron, is originally grown in Iran and 

Spain. Saffron has a long medicinal history as part of traditional [2]. 

Crocus species are characterized by slender grass-like leaves with white, yellow or purple 

flowers; plants are native chiefly to the Mediterranean region, but Crocus spp. are widely cultivated 

[3].  The Crocus genus is known mainly for the valuable aromatic and medicinal cultivated species 

C. sativus (saffron), which is of great economic importance [4]. Saffron has been used as a drug in 

folk medicine, particularly in traditional Indian folk medicine, where it has been used for the 

treatment of various kinds of mental illnesses among other uses without any toxic side effects [5].  

The chemical composition of saffron was studied in detail by a number of authors. Crocus 

cancellatus which belongs to the Iridaceae family, commonly known as saffron, is a medicinal plant 

with various bioactivities including antioxidant, anticancer and antibacterial properties. In vitro 

studies revealed the antioxidant activity of C. cancellatus subsp. damascenus stigmas extract. The 

extract showed DPPH radical scavenging activity with the IC50 value of 34.6 ɛg/mL, which was 

6.2-fold lower than the positive control ascorbic acid (the IC50 value of 5.0 ɛg/mL). The radical 

scavenging activity was confirmed by ABTS test with IC50 values of 34.6 and 21.6 ɛg/mL and a 

good ferric reducing ability (53.9 ɛM Fe(II)/g). The authors reported on the high content of 

phenolic compounds (namely, caffeic acid and ferulic acid), which probably contribute to good 

activity [6].  The active constituents of Crocus spp. raw materials, namely crocetin, crocin and 

phenolic compounds are potential candidates for the treatment of various diseases [7]. 

Nowadays, synthetic antioxidants such as BHA, BHT and TBHQ are widely used in the food 

industry. However, it is arguable whether these compounds are safe and their use in food products is 

questioned [8]. In recent years there has been an interest in determining total phenolics (as natural 

antioxidant) content and their antioxidant activities in various plants specifically by-products of 
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agriculture and even marine microorganisms [9, 10]. Phenolic compounds of edible and inedible 

plants have multiple biological effects such as anti-inflammatory, bactericidal as well as antioxidant 

properties because of their ability to neutralize free radicals [11]. Herbs are used in many industries 

such as medicine, food, fragrance and cosmetics. Crude extracts of herbs and spices have been 

reported to be rich in phenolics and attracted more attention in the food industry because of their 

antioxidant capacity [12]. Phytochemicals such as phenolics and flavonoids have antioxidant 

activities and can be used for scavenging excess free radicals present in the body [13].  Antioxidants 

have been recognized as potential therapeutics for preventing different human diseases [14]. Human 

beings have used plants as medicine for diverse health issues for thousands of years. Plants are 

widely used in the traditional medicine of different countries and are a source of many potent and 

powerful drugs [15]. Since ancient times human beings depend on plants for meeting various daily 

needs such as food, medicine and for construction and other purposes. Plants are considered an 

integral part of daily life. 

The aim of this study was to determine the antioxidants, the phenolic compounds, total 

phenolic and flavonoid content, bioactive properties (blood chemistry-ALT, AST, GGT, urea) and 

cytotoxic activities of different parts of Crocus cancellatus subsp. mazziaricus (Herb.) B. Mathew, 

1982 extracts are examined by employing various in vitro assay systems in order to understand the 

usefulness of this plant as well as in medicine and pharmacology. This is the first study on the 

antioxidant capacity and biological activities of the C. cancellatus subsp. mazziaricus extracts. 

 

Materials and methods 

Plant material and extract preparation: Crocus cancellatus subsp. mazziaricus species were 

collected from Kazykbeli-Serinhisar and Alikurt-Bozkurt, Denizli (Turkey) in the autumn. The fresh 

corm and aerial parts of the plants samples were cleaned and dried in the shadow for extraction. 

Dried plant parts (corm and aerial parts) were extracted individually with different solvents such as 

ethanol, methanol, dH2O and acetone at room temperature in a water bath at 55ÁC for 6 h. After 

evaporation of the solvents on rotary evaporator ethanol, acetone and methanol extracts were 

obtained. After that, extracts were lyophilized to give the crude dry extract in a freeze-dryer. 

The powdered crude extracts were stored at ī20ÁC until used [16]. 

Analysis of phenolic contents by HPLC: Phenolic compounds were evaluated by reversed-

phase High Performance Liquid Chromatography (RP-HPLC, Shimadzu Scientific Instruments). 

The conditions utilized were as follows: C-18 column CTO-10ASVp, 4.6 mm Ĭ 250 mm, 5 ɛm; 

mobile phase was composed of solvent A (formic acid with 3 % methanol) and solvent B (100 % 

acetonitrile); injection volume 20 ɛL, gradient elution from 15 to 100 % B; run time 45 min and the 

flow rate was 1 mL/min. For analysis, the samples were dissolved in methanol, and 20 ɛL of this 

solution was injected into the column. The chromatograms were examined at 280 nm with an LC 

gradient detector. The phenolic compounds were recognized by comparing retention times and UV 

absorption spectra with those of pure standards. Gallic acid, 3,4-dihydroxy benzoic acid, 4- 

dihydroxy benzoic acid, chlorogenic acid, vanillic acid, caffeic acid, p-coumaric acid, ferulic acid 

and cinnamic acid were used as standard. Peaks were identified by comparing retention times and 

UV spectra with authentic standards. The amount of each phenolic compound was expressed as 

Õg/g per gram of the extract. 

Total phenolic content and total flavonoid content: the total phenolic content of extracts was 

determined using the Folin-Ciocalteu (FC) reagent with some modifications, as demonstrated by 

Slinkard and Singleton [17]. The total phenolic content was expressed as gallic acid equivalents 

(GAE) in mg/mL plant extract. Briefly, 0.75 mL of Folin-Ciocalteu reagent and 100 mL of sample 
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(5 mg/mL) were put into a test tube. The mixture was allowed to stand at room temperature for 

5 min. 0.75 mL of 5% (w/v) Na2CO3 was added to the mixture and then mixed gently. The mixture 

was homogenized and allowed to stand at room temperature for 90 min. Total polyphenol content 

was determined using a spectrophotometer at 760 nm. The Standard calibration curve was plotted 

using gallic acid. 

The total flavonoid content of extracts was determined using the ñaluminum chlorideò 

method [18]. The total flavonoid content was determined on a standard curve using quercetin as a 

standard. For each extract, 1 mL of methanolic solution was mixed with 1 mL of aluminum 

trichloride (AlCl3) in methanol (2%). The absorbance was read at 415 nm after 10 min against a 

blank sample consisting of 1 mL of methanol and 1 mL of plant extract without AlCl3. The mean of 

three readings was used and expressed as mg of quercetin equivalents (QE) per 100 mg of extract or 

fraction (mgQE/g). 

Antioxidant activities: the total antioxidant capacity of the crude extracts was evaluated using 

the ɓ-carotene-linoleic acid test system with slight modifications [19]. 0.2 mg of  ɓ-carotene in 1mL 

of chloroform was added to 20 ɛL of linoleic acid and 200 mg of Tween-20 emulsion mixture. The 

mixture was then evaporated at 40ÁC for 10 min by means of a rotary evaporator to remove 

chloroform. After evaporation of chloroform, 100 mL of distilled water saturated with oxygen, 

4.8 mL of this emulsion was placed into test tubes which had 0.2 mg of the sample and 0.2 of the 

extract in them. For control, 0.2 mL of solvent (methanol, ethanol, acetone and dH2O) was placed in 

test tubes instead of the extract. As soon as the emulsion was added into the test tubes, initial 

absorbance was measured with a spectrophotometer to be at 470 nm. The measurement was carried 

out at 0.5 h intervals for 2 h. All samples were assayed in triplicate. BHT (butylated 

hydroxytoluene) was used as standard. The antioxidant activity was measured in terms of the 

successful bleaching of ɓ-carotene by using the following equation:  
 

AA: [ ī(A0īAt/A0oīAto)]Ĭ100 
 

where AA is the total antioxidant activity, A0 is the initial absorbance of the sample, At is the 

initial absorbance of the control, A0o is the sampleôs absorbance after 120 min, and Ato is the 

controlôs absorbance after 120 min. 

Free radical scavenging activity of the extracts was determined using the free radical 

DPPH [20]. 4 mL of the DPPHôs 0.004% methanolic solution was mixed with 1 mL (0.2-1.0 

mg/mL) of the extracts, and their absorbances were measured to be at 517 nm after incubation for 

30 min at room temperature the absorbance value of the samples were evaluated against empty 

control group (where all determinants except the test compound were present). Lower absorbance of 

the reaction mixture indicates higher free radical scavenging activity. Every test was treated three 

times and the averages as determined. Free radical scavenging activity was measured using the 

equation below: 
 

Scavenging activity =[(A0īA1/A0)]Ĭ100 
 

where A0 is the absorbance of the control (blank, without extract) and A1 is the absorbance in 

the presence of the extract. The results were expressed as IC50 (the concentration required to inhibit 

50% of the DPPH). 

The reducing power (FRAP) of the extracts was determined according to the method 

described by [21]. The different concentrations (40-150 ɛg/mL) of extracts were mixed with 2.5 mL 

of phosphate buffer (0.2 M, pH = 6.6) and 2.5 mL of potassium ferricyanide [K3Fe(CN)6]. The 

mixture was incubated at 50ÁC for 20 min. A portion (2.5 mL) of TCA (10%) was added to the 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ6. 2023 

https://doi.org/10.33619/2414-2948/91 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 42 

 

mixture, which was then centrifuged for 10 min at 3000 rpm (MSE Mistral 2000, UK). The 

supernatant of the solution (2.5 mL) was mixed with 2.5 mL of distilled water and 0.5 mL of 

FeCl3 (0.1%). The Fe
3+/Fe2+ transformation was investigated in the presence of extracts or standards 

and the absorbance values were measured at 700 nm in a spectrophotometer. Phosphate buffer 

(pH 6.6) was used as a blank solution. BHT was used as standard. The FRAP was expressed as 

Trolox equivalents in mg/g of samples used. 

Experiments were performed according to Re et al. [22] with small modifications. ABTS and 

potassium persulfate were dissolved in distilled water to a final concentration of 7 mM and 2.45 

mM respectively. These two solutions were mixed and allowed to stand in the dark at room 

temperature for 16 h before use to produce ABTS radical (ABTSÅ+). For the study of phenolic 

compounds the ABTS radical solution was diluted with distilled water to an absorbance of 1.00 at 

734 nm. After the addition of 10 ɛL of sample to 4 mL of diluted ABTS solution, the absorbance 

was measured at 30 min. Free radical scavenging activity was measured using the equation below: 
 

A%=(AcontrolīAsample)/Acontrol)Ĭ100 
 

where Acontrol is the absorbance of the blank control (ABTS solution without test sample) and 

Asample is the absorbance of the test sample. The results were expressed as IC50 (the concentration 

required to inhibit 50% of the ABTS). 

Cytotoxic activity: The brine shrimp lethality test (BSLT) was applied to analyze the possible 

cytotoxic activity of the extracts. A. salina eggs (10 mg) were incubated in 500 mL of seawater 

under artificial light at 28ÁC, pH 7-8. After incubation for 24 h, nauplii were collected with a 

Pasteur pipette and kept for an additional 24 h under the same conditions to reach the metanauplii 

(mature larvae) stage. Ten nauplii were drawn through a glass capillary and placed in each vial 

containing 4.5 mL of brine solution. In each experiment, 0.5 mL of the plant extract was added to 

4.5 mL of brine solution and maintained at room temperature for 24 h under the light and then dead 

nauplii were counted [23]. Experiments were conducted along with control and five different 

concentrations (10-1000 Õg/mL) of the extract in a set of three tubes. The data was performed by 

EPA Probit Analysis Program (version 1.5) to determine the LC50. 

Bioactive properties: Male albino rats, weighing approximately 150-200 g, were obtained 

from the Pamukkale University, Faculty of Medicine, Experimental Research Center, Denizli, 

Turkey. The animals (Ethical approval was obtained from the Pamukkale University Animal Ethics 

Committee, Ethics Committee Decision No: PAUHDEK-2015/24) were allocated into four groups 

with seven rats in each group. 

- Group I: Control animals received normal rat diet and water 

- Group II: The plant ethanol extract at concentration of 0.5 and corm  

- Group III: The plant ethanol extract at a concentration of 0.5 and the aerial part 

- Group IV: The plant ethanol extract at a concentration of 1.0 and corm  

- Group V: The plant ethanol extract at a concentration of 1.0 and the aerial part  

After the experimental period, the animals were sacrificed under anesthesia, and blood 

samples were collected for the biochemical assays. Blood samples were taken by cardiac 

venipuncture on the 15th and 30th days after the initial treatment. Then, they were centrifuged at 

1000 rpm for 10 minutes to collect serum and were stored at ī20ÁC. Aspartate aminotransferase 

(AST), alanine aminotransferase (ALT), gamma-glutamyltransferase (GGT), and urea were 

measured for the determination of liver function. 
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Statistical analysis 

All analyses and tests were run in triplicate and mean values were recorded. All the 

experimental data are presented as mean Ñ SEM of three individual samples. Data are presented as 

percentage of inhibition or radical scavenging on different concentrations of extracts IC50 and 

LC50(the concentration required to scavenge 50% of free radicals) value was calculated from the 

dose-response curves. All of the statistical analyses were performed by means of Microsoft Office 

Excel 2010 software and Minitab. The results were evaluated using an unpaired t-test and a one way 

analysis of variance (ANOVA). The differences were regarded as statistically significant at p< 0.05. 

 

Results and discussion 

In the present study, the phenolic contents of the ethanol extracts of C. cancellatus subsp. 

mazziaricus were identified using the HPLC method, and these are listed in Table 1 and Figure 1. 

Some phenolic compounds were determined in the present study. In general, ferulic acid and 

cinnamic acid were the most predominant phenolic compounds found in the extracts. Ferulic acid 

was detected to be the major phenolic component in the extract, contributing about 2376.2Ñ0.00 

Õg/g. Phenolic compounds could directly contribute to the antioxidant activity of plants and thus the 

identification and measurement of phenolic compounds in plants are found out as one of the 

important tools in understanding the value of plants for human health. 
 

Table 1 

HPLC ANALYSIS OF EXTRACTS FOR PHENOLIC COMPOUND 
 

Phenolic standard compounds Standard retention 

time (RT) (min) 

C. cancellatus subsp. 

mazziaricus (Õg/g) 

1.Gallic acid 7.8Ñ0.00 174.6Ñ0.00 

2. 3,4-dihydroxy benzoic acid (protocathechuic acid) 12.2Ñ0.00 53.6Ñ0.00 

3. 4- dihydroxy benzoic acid 16.9Ñ0.00 140.3Ñ0.00 

4. Chlorogenic acid 19.4Ñ0.00 103.7Ñ0.00 

5. Vanillic acid 21.7Ñ0.00 186.4Ñ0.00 

6. Caffeic acid (3,4-dihydroxy cinnamic acid) 24Ñ0.00 39.6Ñ0.00 

7. p-coumaric acid 29.3Ñ0.00 47.4Ñ0.00 

8. Ferulic acid 34.7Ñ0.00 2376.2Ñ0.00 

9. Cinnamic acid 70.7Ñ0.00 283.5Ñ0.00 
 

 
Figure 1. HPLC chromatograms of phenolic acids from the C. cancellatus subsp. mazziaricus 

ethanolic extracts. (1) Gallic acid; (2) 3,4-dihydroxy benzoic acid; (3) 4-dihydroxy benzoic acid; (4) 

chlorogenic acid; (5) vanillic acid; (6) caffeic acid; (7) p-coumaric acid; (8) ferulic acid; (9) cinnamic acid 
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The researchers reported that the p-Coumaric acid, apigenin-glucoside, rosmarinic acid, 

quercetin, and kaempferol are detected by HPLC-DAD in methanol extracts of C. baytopiorum 

which was an endemic species in Anatolia [24]. Tuberoso et al. [25] found that flavonoids are 

mainly represented by kaempferol, quercetin and isorhamnetin glycosides, with kaempferol 3-O-

sophoroside being the most abundant. 

Esmaeili et al. [26] evaluated total phenolic content in saffron corms in dormancy and waking 

stages. Gentisic and gallic acids were the highest and lowest phenolic compounds in dormant and 

waking corms, respectively. Hadizadeh et al. [27], isolated kaempferol from saffron petals and 

determined its structure by chemical and spectroscopic methods. 

The total phenol content in the extracts ranged from 2.51Ñ3.03 to 3.25Ñ2.01mg GAE/mL 

(Table 2). The highest concentration of phenols was measured in the aerial part-ethanol extract 

(3.25Ñ2.01 mgGAE/mL) (P<0.05). The concentration of flavonoids in the extracts of C. cancellatus 

ranged from 7.91Ñ3.06 to 60.71Ñ4.03 mg QE/g (Table 2). The concentration of flavonoids in the 

aerial part-ethanol extract was the highest (60.71Ñ4.03 mg QE/g) (P<0.05). Flavonoids with 

multiple hydroxyl groups are more effective antioxidants than those with only one [28]. Zengin et 

al. [29] have determined the total phenolic compounds and total flavonoid compounds of methanol 

extracts in C. pallasii samples as 28.92Ñ0.81 mg/g GAE/g, 31.44Ñ0.29 mg RE/g extract. With 

regard to C. pallasii, the methanolic extract of the flowers possessed the highest TPC and TFC. 

Moreover, Wali et al. [30] investigated the total phenolic and flavonoid content observed in 

C. sativus which showed that the C. sativus stigma possessed higher phenolic, flavonoid content 

and consequently higher antioxidant activity as compared to C. sativus petals. Phenolic compounds 

will transfer hydrogen to free radicals to avoid the lipid oxidation chain reaction at the initial stage. 

The capacity of phenolic compounds to scavenge radicals is due to the effects of their phenolic 

hydroxyl groups. 

 

Table 2 

TOTAL PHENOLIC AND FLAVONOID CONTENTS OF THE EXTRACT  

C. cancellatus subsp. mazziaricus 
 

Plant extracts Total phenolic content (mg GAE/mL) Total flavonoid content (mgQE/g) 

corm - ethanol 2.79Ñ0.08 9.09Ñ1.05 

aerial part - ethanol 3.25Ñ1.04 60.71 Ñ0.08 

corm - methanol 2.94Ñ1.05 7.91Ñ0.07 

aerial part - methanol 2.86Ñ0.06 48.91Ñ1.09 

corm - acetone 2.59Ñ0.04 12.39Ñ0.10 

aerial part - acetone 2.63Ñ0.10 34.00Ñ0.05 

corm - dH2O 2.51Ñ0.06 9.00Ñ1.07 

aerial part - dH2O 2.63Ñ0.08 23.85Ñ1.09 

 

The results showed that saffron stigma had an antioxidant activity that was lower than that of 

BHT and Ŭ-tocopherol. The total phenolic content of stigma was 6.55 mg gallic acid equivalent/g 

dry weight for methanolic saffron extract [31]. Goli et al. [12], showed that saffron petals had 

3.42Ñ0.2 mg phenolic content equivalent to gallic acid per g dry weight. This value was higher than 

the amount of phenolic acids (1.38 mg caffeic acid / g dry weight) reported by Termentzi and 

Kokkalou [32] for saffron petals harvested in Greece. Satybaldiyeva et al. [33] have reported total 

phenolic content in C. alatavicus. The highest phenolic contents were obtained in ethanol and 

methanol extracts from the aerial parts (72.29 and 62.37 mg GAE / g extract respectively). 
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Considering that antioxidants can act through different mechanisms, the antioxidant potential 

of C. cancellatus subsp. mazziaricus was determined using five different assays: ɓ-Carotene-

linoleic acid, DPPH, ABTS and Ferric-reducing antioxidant power (FRAP) assays (Table 3). In the 

present study, the potential of the plant to inhibit linoleic acid oxidation was evaluated using the ɓ-

Carotene/linoleic acid test system. This system depends on the principle that ɓ-carotene discolors 

rapidly when no antioxidant is present as a result of the process in which free radicals produce 

hydroperoxides from linoleic acid. In the literature, there are some studies on the antioxidant 

activities, phenolic contents and some biological activities of Crocus species. Previous studies have 

also reported differences in the phenolic levels of different anatomical parts of several plant species. 

Many earlier reports have shown a significant correlation between total phenolic content and 

antioxidant activity [7, 34]. 

 

Table 3 

ANTIOXIDANT ACTIVITIES OF METHANOL AND ACETONE EXTRACTS OF 

C. cancellatus subsp. mazziaricus 
 

Extracts ABTS 

IC50, mg/mL 

DPPH 

IC50, mg/mL 

FRAP 

(ÕM/g Trolox) 

ɓ-caroten/linoleic 

acid (%) 

corm - ethanol 6.228Ñ0.16 4.123Ñ1.05 3.710Ñ0.13 97.5Ñ0.09 

aerial part - ethanol 4.583Ñ0.12 4.66Ñ0.06 3.722Ñ0.12 86.36Ñ0.06 

corm - methanol 5.502Ñ1.07 3.811Ñ0.19 3.424Ñ0.08 95.6Ñ1.07 

aerial part - methanol 3.026Ñ0.04 4.156Ñ0.13 3.405Ñ0.07 98.37Ñ0.10 

corm - acetone 0.091Ñ0.08 2.109Ñ0.07 3.832Ñ2.09 92.92Ñ0.11 

aerial part - acetone 0.856Ñ0.09 3.509Ñ0.06 3.695Ñ0.14 81.25Ñ1.07 

corm - dH2O 8.385Ñ0.10 4.535Ñ0.04 3.510Ñ1.12 78.94Ñ0.06 

aerial part - dH2O 9.013Ñ0.13 6.569Ñ0.07 3.490Ñ0.09 75.23Ñ0.10 

BHT 0.010Ñ0.16 28.13Ñ0.96 7.598Ñ0.05 99.84 Ñ 0.21 

BHT = Butyl Hydroxy Toluene 

 

According to the report by Acar et al. [24], antioxidant activities of the extracts from the 

Crocus species; C. flavus, C. biflorus and C. baytopiorum. The antioxidant activity of the extracts 

was evaluated by DPPH radical scavenging activity and ɓeta-carotene bleaching assays. Among the 

extracts, the highest free radical scavenging activity was observed for methanol. Methanol extract 

of C. flavus showed higher activity than other species of Crocus we studied (90.51%). The highest 

total antioxidant activity value was determined at a 0.8 mg/mL concentration of C. flavus methanol 

extract which showed 89.32% inhibition. 

Satybaldiyeva et al. [35], have determined the total antioxidant and DPPH radical scavenging 

activities of C. alatavicus. Ethanol extracts from aerial parts and bulbs had good scavengers of 

DPPH radicals (65.5% and 54.08%, respectively) and the maximum antioxidant activities were 

observed in ethanol (61.34%) and methanol extracts (46.13%) from aerial parts. In another study, 

Shakeri et al. [36] reported the antioxidant activities of C. sativus L. and C. pallasii subsp. 

haussknechtii. The antioxidant activities of the extracts were assessed by the DPPH method. The 

DPPH radical scavenging activity of C. sativus L. corms methanol extract at a concentration of 

200 ɛg/mL was significantly higher than that of C. pallasii. 

Baba et al. [37] measured the free radical scavenging activity of ethanol and aqueous extracts 

of C. sativus L. corms by the DPPH test. The IC50 values for ethanol and aqueous extracts were 

246.22Ñ5.60 and 456Ñ3.52 ɛg/mL, respectively. The antioxidant activity of an ethanol extract of 

C. sativus L. corms was higher than that of the aqueous extract. Based on the results of antioxidant 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ6. 2023 

https://doi.org/10.33619/2414-2948/91 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 46 

 

activity, antioxidant agents in C. sativus L. are extracted by polar solvents such as methanol, ethanol 

and water. Polar extracts contain high levels of phenolic content [38]. The antioxidant activity of 

C. pallasii was investigated. The antioxidant abilities of the extracts were investigated via different 

antioxidant assays (metal chelating, radical quenching (ABTS and DPPH), reducing power 

(CUPRAC and FRAP) and phosphomolybdenum). As a result, it was observed that among 

C. pallasii extracts, the flower extract (18.42 and 42.53 mg TE/g, for DPPH and ABTS, 

respectively) was the most active radical scavenger [29]. 

Methanol extracts of Saffron petal (C. sativus L.) were tested for their antioxidant activity 

with the ɓ-carotene-linoleate and 1,1-diphenyl-2-picryl hydroxyl (DPPH). In model systems of ɓ-

carotene-linoleate and DPPH, the extract at 500 ppm concentration showed 91.4% and 74.2% 

antioxidant activity which was comparable with that of TBHQ (93.1% and 77.9%) at 100 ppm. The 

results showed that saffron petals could be considered a bioresource of phenolic compounds with 

high antioxidant activity. 

The brine shrimp lethality assay represents a rapid, inexpensive and simple bioassay for 

testing plant extracts bioactivity which in most cases correlates reasonably well with cytotoxic and 

anti-tumor properties. Results (LC50 values) are shown in Figure 2. Based on the results, the ethanol 

aerial part extract of C. cancellatus subsp. mazziaricus has shown good toxicity to brine shrimp 

nauplii, with an LC50 of 320.535 ɛg/mL. In addition, the degree of lethality was found to be directly 

proportional to the concentration of the extract. 

 

 
Figure 2. Cytotoxic activities of extracts by LC50 values 

 

C. sativus L. (Saffron) is often used as a spice in various parts of the world and as a 

therapeutic agent for a range of diseases. A literature survey revealed that more than 100 bioactive 

compounds have been isolated from saffron stigma. Recent pharmacological analysis of saffron 

stigma and petals showed a broad range of biological activities like antioxidant, anticancer, 

cytotoxic, etc. Wali et al. [30], have reported the cytotoxic activity revealed by C. sativus L. petals. 

Cytotoxic activity was tested against MDA-MB-231 cell lines using the MTT method whereas, 

antidiabetic activity was evaluated using an alpha-glucosidase inhibition assay. Ethanol had the 

highest inhibition of MDA-MB-231 cells (12.98 Ñ2.53 mg/mL IC50) (p < 0.05). 

Satybaldiyeva et al. [33], have determined the brine shrimp cytotoxic activity of the ethanolic 

extract from the aerial part of C. alatavicus. The results reveal that the ethanolic extract from the 

aerial part of C. alatavicus exhibit high cytotoxicity with an LC50 of 15.71 ɛg/mL. Tokgun et 

al. [39], reported cytotoxic activity in human breast cancer cell line MCF-7 cells of the methanol 
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extracts of C. antalyensis. The results reveal that the methanol extract has shown good toxicity, with 

an IC50 of 0.72 ɛg/mL. Here the study reported that C. antalyensis total extracts have strong 

cytotoxic effects on cellular proliferation, and this cytotoxicity results from p53-mediated apoptosis. 

The effects of using water extract of C. cancellatus subsp. mazziaricus corm and aerial part on 

rats on the activities of ALT, AST, GGT and urea activities in the blood plasma were shown in 

Tables 4.  

 

Table 4 

MEAN VALUES OF ALT, AST, GGT (U/L) AND UREA (MG/DL) ACTIVITIES 

IN THE BLOOD OF RATS TREATED WITH WATER EXTRACT 
 

Values Extracts Week 2 Week 4 

0.5 mg/mL 1.0 mg/mL 0.5 mg/mL 1.0 mg/mL 

ALT corm  86.166Ñ1.21 59.857Ñ2.42 99.571Ñ1.44 62.857Ñ1.54 

Aerial part 83.857Ñ1.32 64.857Ñ1.24 67.858Ñ1.21 102.00Ñ1.65 

AST corm  239.428Ñ1.23* 121.142Ñ1.48* 179.855Ñ2.22* 120.00Ñ2.54* 

Aerial part 159.571Ñ1.43 158.857Ñ2.44 163.428Ñ1.51* 192.714Ñ2.52 

GGT corm  108.571Ñ2.20* 67.285Ñ1.56 88.00Ñ1.66* 70.285Ñ1.59 

Aerial part 96.142Ñ1.29* 79.571Ñ1.43* 76.857Ñ1.54* 72.285Ñ1.71 

Urea corm  44.300Ñ3.24 48.400Ñ1.55 45.900Ñ1.30 47.885Ñ2.76 

Aerial part 47.828Ñ1.45 47.200Ñ2.33 44.785Ñ2.44 45.785Ñ1.29 

Control ALT 81.00Ñ1.06 83.043Ñ0.07 

AST 123Ñ1.10 125.052Ñ1.05 

GGT 40.142Ñ1.09 65.081Ñ0.09 

Urea 54.171Ñ1.07 56.003Ñ1.07 
 

Values denote the mean Ñ standard deviation of measurements from n=35 animals; P᾽0.05. AST=aspartate 

aminotransferase; ALT=alanine aminotransferase; GGT=gamma-glutamyltransferase; Control= control 

group, normal rat diet and water 
 

In the liver AST, ALT and GGT show high activity and are most often determined if there is a 

suspicion of acute or chronic liver disease. The use of extract for 2 and 4 weeks produced a  

significant increase in the liver AST activity as compared to the control (p<0.05). Using the extract 

for 4 weeks resulted in a significant increase in the liver GGT activity with a corresponding 

significant increase in the activity of the serum enzyme compared to the control (p<0.05). Increased 

AST activity in the serum is a sensitive marker of liver damage, even if the damage is of subclinical 

nature. During the extract, values were significantly higher than in the beginning treated water 

extracts. This study is the first to report on the bioactive properties of the extracts of C. cancellatus 

subsp. mazziaricus species. 

 

Conclusions 

In the present study, analysis of the phenolic component, antioxidant activity, cytotoxic 

activity, bioactive properties and content of total phenol, flavonoid revealed that the ethanol, 

methanol, acetone and dH2O corm and aerial part extract of C. cancellatus subsp. mazziaricus can 

be a potent source of natural antioxidants. The results of the present study demonstrated that 

C. cancellatus subsp. mazziaricus constitute a rich source of antioxidants. The bioactive 

phytochemical compounds in C. cancellatus subsp. mazziaricus were found to exhibit potential 

antioxidant activity through in vitro model. The strong antioxidant potential of C. cancellatus subsp. 

mazziaricus may be due to the presence of diverse phytochemical compounds, mainly flavonoids 
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and phenolic acids. Further research is required to determine the potential health benefits of these 

bioactive components in vivo and elucidate their mechanism of action. Therefore, this research 

study can be useful for further research studies and needs to be investigated with more detailed data. 
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Abstract. As a result of analysis of the literature data and our research, for the first-time 

distribution of the species Artemisia abrotanum L., A. maritima L., A. pauciflora Weber, A. issaevii 

Rzazade in different regions of Azerbaijan by obtaining bioactive compounds typical for them is 

confirmed in the article in detail. Distribution, resources, ecological features, as well as useful 

properties of wormwood (Artemisia L.) species found in the flora of Azerbaijan were studied by us, 

their possibilities of use in various fields of folk and agriculture were recommended. General 

distribution areas, biological and ecological features of all species were studied. Essential oil was 

obtained using the Ginsberg hydrodistillation method and component content was determined by 

the method of Gas Chromato-Mass Spectroscopy. Gas Chromato-Mass Spectroscopy was 

performed using Agilent 5977A MS gas chromatography and Agilent 7890 GC inert Mass Selector 

Detector. A. abrotanum L., which is new for the flora of Azerbaijan, two new substances, steroids 

(ɓ-sitosterol St-1, stigmasterol St-1) was obtained from A. maritima L. species three substances, Ŭ-

santonin, artemisin, glabellin was obtained. In the composition of the aerial part of the species 

A. pauciflora Web., 60 terpenoid compounds were identified, 17 components were detected by mass 

spectroscopy.  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʧʝʨʚʳʝ 

ʠʟʫʯʝʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʜʦʚ Artemisia abrotanum L., A. maritima L., A. pauciflora Weber, 

A. issaevii Rzazade ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ʩ ʧʦʣʫʯʝʥʠʝʤ ʪʠʧʠʯʥʳʭ ʜʣʷ ʥʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʅʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʨʝʩʫʨʩʳ, 
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ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʚʠʜʦʚ ʧʦʣʳʥʠ 

(Artemisia L.), ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚʦ ʬʣʦʨʝ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʟʝʤʣʝʜʝʣʠʷ. ʀʟʫʯʝʥʳ ʦʙʱʠʝ 

ʘʨʝʘʣʳ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʩʝʭ ʚʠʜʦʚ. ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʧʦʣʫʯʘʣʠ 

ʤʝʪʦʜʦʤ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʠ ɻʠʥʟʙʝʨʛʘ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ɻʘʟʦʚʫʶ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʩʢʦʧʠʶ ʚʳʧʦʣʥʷʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʟʦʚʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʘ Agilent 5977A MS ʠ ʜʝʪʝʢʪʦʨʘ ʠʥʝʨʪʥʦʡ ʤʘʩʩʳ 

Agilent 7890 GC. ʀʟ ʥʦʚʦʛʦ ʜʣʷ ʬʣʦʨʳ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚʠʜʘ A. abrotanum ʧʦʣʫʯʝʥʳ ʜʚʘ ʥʦʚʳʭ 

ʚʝʱʝʩʪʚʘ, ʩʪʝʨʦʠʜʳ (ɓ-ʩʠʪʦʩʪʝʨʦʣ St-1, ʩʪʠʛʤʘʩʪʝʨʦʣ St-1), ʘ ʠʟ A. maritima ð ʪʨʠ ʚʝʱʝʩʪʚʘ, 

ʘ ʠʤʝʥʥʦ Ŭ-ʩʘʥʪʦʥʠʥ, ʘʨʪʝʤʠʟʠʥ, ʛʣʘʙʝʣʣʠʥ. ɺ ʩʦʩʪʘʚʝ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʚʠʜʘ A. pauciflora 

Web. ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 60 ʪʝʨʧʝʥʦʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʤʝʪʦʜʦʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ʚʳʷʚʣʝʥʦ 17 ʢʦʤʧʦʥʝʥʪʦʚ. 

 

Keywords: Artemisia, distribution, biological resources, plant ecology, bioactive compounds, 

spectral methods. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʳʥʴ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ɻʢʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ, 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʧʝʢʪʨʘʣʴʥʳʝ ʤʝʪʦʜʳ. 

 

Wormwoods were first identified by Carl Linnaeus. At the beginning of the 19th century, the 

author provided information on 19 species of wormwood, 7 of which (A. annua L., A. vulgaris L., 

A. abrotanum L. A. absinthium L. A. dracunculus L. etc.) were described from the Caucasus [1].  

He laid the basis of the systematics of genus given by Besser. These include Artemisia 

tschernieviana Besser, Artemisia fasciculata Bieb. var. iberica Besser, A. fasciculata var. armeniaca 

Besser, A. maritima var. hanseniana Besser, A. maritima var. szowitziana Besser, A. maritima var. 

erivanica Besser, A. maritima var. meyeriana Besser [2].  

After C. Linnaeus, Willdenov, Biberstein, B. Besser, C. Koch studied the main stages of the 

development of wormwoods. Russian scientists B. A Keller, M. F. Komarov, I. M. Krashennikov 

specified Eurasian wormwood species, analyzed the phylogeny of the species and enriched the 

systematics of the genus Artemisia L. [3]. 

In 1920-1949, during the analysis of flora of Caucasus, A. A. Grossheim noted that there are 

25 species in the fundamental work ñFlora of Azerbaijanò. 20 years later, R. Y. Rzazade confirmed 

that the number of wormwood species was 42 [4]. After a while, P. P. Polyakov noted that 

wormwood is represented by 17 (1 of which is cultivated) species in the flora of Azerbaijan [5]. 

Based on Frenecu, Qodronu, Gray, and especially Krashennikov, who well defined the 

Eurasian wormwoods, R. Y. Rzazadeh, who is considered the monograph of wormwoods in 

Azerbaijan divided the genus Artemisia into 4 subgenera: 1. Dracunculus (Bess.) Rydb., 

2. Seriphidium (Besser) Gren et Codr., 3. Euartemisia (Cray) Krasch. et Codr., 4. Artanacetum 

Rzazade. Unlike Besser, the scientist discovered a new subgenus (Artanacetum) and combined the 

two sections of Besser under the name Euartemisia [4]. 

In 1961, while working on the flora of Azerbaijan (Vol. VIII) and the flora of the former 

USSR (Vol. XXVI), P. P. Polyakov described Besserôs four sections: 1) Abrotanum Bess.; 

2) Dracunculus Bess.; 3) Seriphidium Bess.; 4) Absinthium D. C. as 4 subgenera in the Artemisia 

genus [6]. 

P. P. Polyakov described the sections shown in the study of the Artemisia genus as an 

Artemisia subgenus and the genus Artemisia in the flora as three subgenera ð Artemisia L., 
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A. dracunculus L., A. seriphidium (Bess.) Peterm [7]. 

For the first time, distribution of A. abrotanum L. species found in the flora of Azerbaijan in 

Nakhchivan AR were reported [8]. 

The distribution volume of the genus Artemisia L. in Azerbaijan varies according to 

systematists. In doctoral dissertation, A. N. Alasgarova using chemotaxonomy ð sesquiterpene 

lactones of 42 species of wormwood distributed in Azerbaijan as a marker studied chemotaxonomy 

of these species and according to her, studies were conducted on the species Artemisia 

abrotanum L., A. maritima L., A. pauciflora Web. and A. issaevii Rzazade in Azerbaijan. For the 

first time, the morphological features of these species were studied and substances completely 

different from the biologically active substances characteristic for them were obtained by us. As a 

result of studies conducted by R. Y. Rzazadeh, he gave detailed information about the distribution of 

these species in Azerbaijan.  

Our goal, for the first time, is to provide detailed information about the morphological 

features of these species, their distribution area, obtaining biologically active substances specific to 

the species. Each species were collected from different regions of Azerbaijan and herbarium 

materials were prepared.  For the first time, the study of these species is noted by us. According to 

Grossheim the flora of Azerbaijan is represented by 21 species of wormwood, according to Rzazade 

by 42 species, and according to Polyakov by 17 species. Substances of secondary synthesis origin 

of each taxon plays a significant role in resolving these complex and controversial issues.  

The research was conducted in the east and west of the Greater Caucasus, in the north of the 

Lesser Caucasus by field routes and expeditions, as well as by appropriate methods in the cameral-

laboratory conditions in 2009-2018. The studies were devoted to the study of biologically active 

substances obtained from species (A. abrotanum, A. maritima, A. issaevii, A. pauciflora) of the 

genus Artemisia of the family Asteraceae distributed in Azerbaijan and their biological resources. 

Field studies were conducted on 5 routes in Ganja, 2 routes in Nakhchivan AR: Julfa, Babek, 

Sharur, 10 routes in Absheron, 3 routes in Guba, Gusar, Shabran, Khachmaz districts with a total of 

20 routes. 

 

Materials and methods 

Identification of species was based on herbarium funds ð USSR, Caucasus, naming of taxa 

on ñCaucasian Flora Conspectusò. 

Life forms were studied according to Raunkiaer and Serebryakov, phenological observations 

to Lavrenko, floristic geobotanical indicators to Beydeman, biological reserve to Shreter, Krilov and 

etc., and the richness of the flora to Grossheim. Essential oil was obtained using the Ginsberg 

hydrodistillation method and component content was determined by the method of Gas Chromato-

Mass Spectroscopy. Gas Chromato-Mass Spectroscopy was performed using Agilent 5977A MS gas 

chromatography and Agilent 7890 GC inert Mass Selector Detector. 

More than 200 herbarium materials were collected from different regions of Azerbaijan 

(Absheron, Nakhchivan Autonomous Republic, Ganja, Shamkir, Guba, Khachmaz, Shabran and 

districts, around villages), from the plains and mid-mountain ranges. Classical and botanical, 

floristic, areological, ecological and statistical methods were used in the development of materials. 

About 15 geobotanical descriptions were made. 

 

Results and discussion 

During our study, we have found that the morphological features (structure of their leaves, 

roots, stems, flowers) and biologically active substances of 4 species are completely different. At 
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the same time, first the study confirmed that the distribution, reserve, bioecological characteristics 

of the species Artemisia abrotanum L, A. maritima L., A. pauciflora Web., and A. issaevii Rzazade 

were different. For this purpose, the morphological features of each species are described in detail.  

For the first time, A. Ibrahimov confirmed the distribution of Artemisia abrotanum L. as a 

new species in the Nakhchivan Autonomous Republic. The studied A. abrotanum ð medicinal 

wormwood was collected in the budding phase around the city of Nakhchivan in 2012. The plant is 

semi-shrub at a height of 70-150 cm; columnar tree-like roots, fruiting stems in the upper part, 

leaves are double-triple pinnately divided, thread-like-linear, linear-lanceolate-elliptical, green 

hairy, rarely whitish densely hairy, later green bare, oval-shaped stalk 4-8 cm length and 3-6 cm 

wide double-triple pinnately divided. Anthodes are ovate-spherical and collected in bent scoparious 

inflorescence 2.5 mm wide. The outer flowers are toothed with 8. The seeds are 1.2 mm long, ovate 

oblong, the edges of the spathe leaflets are bordered. It blooms in VIII month and seeds in IX month 

(Figure 1). 

As a result of the studies, for the first time, constant elements were found in the structural 

features of the species. It is more common in forest-meadow vegetation type, in chestnut dry soils. 

It is a mesoxerophyte, perennial, subshrub semi-desert herbaceous plant. It belongs to the European 

group. Distribution area: in LC ð in Nakhchivan city (in the center of the city, around the station as 

a weed), as well as in all districts of Nakhchivan AR, and mostly in a large area around the Janbar 

spring in Sovetabad village of Julfa district, on the edge of ditches, from plain to mid-mountain belt. 

Besides, it is distributed in Gulustan, Yayici, Jamaldin villages of Julfa district of Nakhchivan AR, 

Iranian borders along Araz, Diza village, Dardagh, Hachadagh, Ashabi-Kahf massif up to Asahab-

Kahf mountain. Here the plant grows mostly in forests, forest-steppe zones, riverbanks, dense and 

moist meadows, around deciduous dense forests, and sometimes near settlements.  

It was found in several villages of Shahbuz district, around houses, on the road edge from 

Bichenak to Batabat, and in the forest glades as a pile, in some cases in a specific ecological 

condition. In Julfa district, the abundance of 5 points is an indicator of the widespread of this 

species in the area. Medicinal wormwood harvested during the budding phase and collected as raw 

material.  

The second species A. maritima L. ð sea wormwood belongs to the xeromesophyte semi-

desert vegetation type and has many nonbearing branches. It belongs to the European geographical 

group. The lower leaf are double-triple pinnately divided, the leaves of 3-4 cm long around the 

flower often longer than the anthode, and the anthode is usually (2.5) 3-4 mm long (Figure 2). The 

flower base is usually longer than the anthode. It is mainly found in the Absheron Peninsula: 

Mardakan-Pirallahi-Zagulba-Shuvalan-Mashtaga, Nardaran-Khirdalan-Saray-Pirshagi, Fatmayi-

Jeyranbatan-Sumgayit, Baku-Hovsan, Turkan, Shagan, Lokbatan-Ortadag, in the coastal sands in a 

heap. It is widespread in the plains of the Absheron district and accompanying fragrant wormwood, 

dominating the phytocenosis found locally. Its abundance is 3-4 points. In the coastal plain, reserves 

of A. maritima were calculated by a known method (120 hectares) and its biological reserve is 

324 tons and an operational reserve is 32 tons. It blooms in IX-X months, fruits and seeds ripen in 

X-XI months. 

It is found in 32 villages of Absheron district (Fatmeyi, Novkhani, Gala, Turkan, Hovsan, 

Nardaran, Buzovna, etc.). The research was conducted in two directions. The accumulation of 

biologically active substances ð sesquiterpene lactones and steroids in plants was studied in the 

budding phase, and the accumulation of the main components of essential oil in the flowering 

phase. 

Grossheim and Rzazade criticized the species A. maritima and noted the variations 
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(A. maritima Bess. var. hanseniana (Bess.) A. Grossh., apscheronica Rzazade, phyllostachys 

Rzazade, jasamalica Rzazade) of this species. Polyakov did not accept the species and any of 

variations. Before us, A. N. Alasgarova, researcher of wormwood species obtained a specific 

sesquiterpene lactone from these variations and showed that sesquiterpene lactones obtained from 

the species A. maritima differ radically from variations.  

 

 

 

 

Figure 1. Herbarium of A. abrotanum L. 

 

Figure 2. Herbarium of A. maritima L. 
 

The third species A. pauciflora ð (Volga wormwood according to Rzazade) few-flowered 

wormwood is xerophytic plant, belongs to the European geographical group. A. pauciflora is a 

dwarf subshrub of 10ï25 cm high, the leaves are grayish green, the following are fast-shedding, 

stalked, twice-thrice-pinnately divided, the middle leaves are sessile, the upper ones are completely 

short (Figure 3). Anthode in broomlike inflorescence, sessile and short-legged, ovate or oblong. The 

crown is white or ruby-red. It blooms in VIII month and seeds in IX month. It is distributed in GC 

and LC, Guba, Gusar, Gazakh districts, riverbanks, gravelly rocks.  

During the budding phase few-flowered wormwood was collected from Ganja-Shamkir 

districts, roadsides, plains and other districts. 

The species of wormwood that occupies the deserts of Azerbaijan was mistakenly named as 

A. meyeriana Bess. by academician A. A. Grossheim. This plant was originally named as 

A. maritima L. var. hanseniana Bess.  by B. Besser, famous Russian scientist. When A. A. 

Grossheim gave the plant the same name, he named the same combination in accordance with 

international botanical rules. 
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Besser clearly shows that A. hanseniana Bess. was collected from Salyan. The second species 

ð A. meyeriana is noted to be collected from Grozny and Nargin. Therefore, the species 

widespread in the Kur-Araz area should be named as A. hanseniana (Bess) Grossh. Real 

A. meyeriana Bess. is a plant that grows in the Far East and has nothing to do with the Caucasus. At 

the same time, the author notes that in the North Caucasus grows the famous few-flowered 

wormwood (A. pauciflora Web.), which is still unknown to Caucasian scientists [4]. This new 

species mentioned by Rzazadeh was collected from different regions of Azerbaijan (Ganja, 

Khachmaz, Shabran, etc.) and based on literature we confirm that this collected plant sample is 

completely new in both morphological and chemical composition. 

A. issaevii Rzazade ð A plant of 35 cm tall is a dwarf subshrub with woody stem. Numerous 

stem is rod-shaped, yellow-brown, 1ï2 mm thick, with traces of the previous yearôs leaves, simple, 

weakly branched only in the upper part, with short thin off-shoot (Figure 4). The leaves are 

pinnately divided, rapidly pubescent thick particles is long, blunt-tipped. The elliptical anthodes are 

sessile or short-stalked, sparsely arranged, and are equal to or longer than the thick leaves. The 

leaflets of the cover are glumal, the outside is shorter than the inside, all boat-shaped, the edges 

glumal, back green or dark green, usually with brown spots, the inside is long, elliptical. The seeds 

are 2 mm long, narrowing towards an elongated oval base. 
 

 
 

 

Figure 3. Herbarium of A. pauciflora Web. 
 

Figure 4. Herbarium of A. issaevii Rzazade 

 

The species A. issaevii blooms in IX-month, bears fruit in IX-X months. It was collected from 

the plains around the village of Gosha-diza in the Nakhchivan Autonomous Republic in the budding 

phase. It is an endemic species. 
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The structure of the area where wormwood is spread, floristic geobotanical indicators and 

flora richness were marked on a 5-point Druden scale.  

The essential oils of the studied plants were obtained from the aerial part of the plant when 

wet and dried by the method of hydrodistillation. The component content of the obtained essential 

oils was determined on the chromatograph of Agilent Technologies 6890N Network firm by the 

method of Gas Chromato-Mass Spectroscopy. 

Individual obtaining of steroid compounds using the method of column chromatography from 

the total extractives from the species A. abrotanum: 10.0 g of resin-like total extractives was mixed 

with 50.0 g of neutral Al2O3 with III-IV activity and chromatographed on a glass column filled with 

Al2O3 with the same activity (h = 35, d = 3.5 cm). The volume of each fraction is 100 ml. 

Chromatography column was eluated with hexane, a mixture of hexane and benzene in different 

proportions (8:2, 7:3, 6:4, etc.); with benzene, a mixture of benzene and chloroform (9:1, 8:2, 7:3, 

6:4) and chloroform, and 4 crystalline substances were obtained [9, 10]. 

 

Obtaining ɓ-sitosterol (substance St-1) 

A white crystalline substance was obtained individually from fractions 15-17 eluated with a 

1:9 mixture of hexane and benzol. After recrystallization of the substance from a mixture of hexane 

and benzene, the substance with element content C29H50O and m. p. 138-139ÁC was obtained. The 

Liebermann-Burchard and Zalkovsky reaction is positive. This is evidence that the substance 

belongs to the group of steroids. IR spectrum, ɜmax: 3470, 3340, 1670, 1070, 980, 810 cm
ī1.  

 

Obtaining stigmasterol (substance St-2) 

Crystalline substance was obtained individually from fractions 25-28 eluated with benzene. 

After recrystallization from ethanol, the element content was determined as C29H48O, m. p. 170-

171ÁC. The Liebermann-Burchard and Zalkovsky reaction is positive.  

IR spectrum, ɜmax: 3350, 1650 cm
ī1.  

13C NMR Dept 135 spectrum: 20,10; 20,30; 20,40; 20,80; 30,20; 30,40; 30,70; 30,95; 40,30 

m. h.  

10.0 g of resin-like total extractives is mixed with 50.0 g of neutral Al2O3 with III-IV activity 

and chromatography was performed on a glass column filled with Al2O3 with the same activity (h = 

35, d = 3.5 cm). The volume of each fraction is 100 ml. Chromatography column was eluated with 

hexane, a mixture of hexane and benzene in different proportions (8:2, 7:3, 6:4, etc.); with benzene, 

a mixture of benzene and chloroform (9:1, 8:2, 7:3, 6:4) and chloroform, and 4 crystalline 

substances were obtained.  

 

Obtaining ɓ-sitosterol (substance St-1) 

A white crystalline substance was obtained individually from fractions 15-17 eluated with a 

1:9 mixture of hexane and benzol. After recrystallization of the substance from a mixture of hexane 

and benzene, the substance with element content C29H50O and m. p. 138-139ÁC was obtained. The 

Liebermann-Burchard and Zalkovsky reaction is positive. This is evidence that the substance 

belongs to the group of steroids. IR spectrum, ɜmax: 3470, 3340, 1670, 1070, 980, 810 cm
ī1.  

A white crystalline substance was obtained individually from fractions 15-17 eluated with a 

1:9 mixture of hexane and benzol. After recrystallization of the substance from a mixture of hexane 

and benzene, the substance with element content C29H50O and m. p. 138-139ÁC was obtained. The 

Liebermann-Burchard and Zalkovsky reaction is positive. This is evidence that the substance 

belongs to the group of steroids. IR spectrum, ɜmax: 3470, 3340, 1670, 1070, 980, 810 cm
ī1.  
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Structure of ɓ-sitosterol Structure of stigmasterol  

 

Obtaining of Artabrosterin A 

White crystalline substance was obtained from fractions 41-43 eluated with benzene 

(substance St-3). After recrystallization, the element content was determined to be C29H48O, m. p. 

180-181ÁC. The Liebermann-Burchard and Zalkovsky reaction is positive.  

 

Obtaining new steroid compound Artabrosterin B (substance St-4) 

A white crystalline substance was obtained individually from the parent solutions of fractions 

41-43 and fraction 44, which were obtained by elution of the chromatography column with benzene. 

After recrystallization of the substance from aqueous ethanol, the element content of the compound 

was C24H48O and m. p. 185.5-188.0ÁC. The IR spectrum is very close to the IR spectrum of 

substance St-3 ð artabrosterin A.  

 

Study of the chemical composition of essential oil of the species Artemisia issaevii Rzazade  

(Isayev wormwood) by gas-chromato-mass spectroscopy and its practical significance 

The plant material (300,0 g) collected from the plain around Diza village of Julfa district of 

Nakhchivan AR during budding phase in 2010 was finely chopped and dried, then boiled for 3 

hours and essential oil was obtained by hydrodistillation method. Yield is 3.2g (0.11%).  From 500 

grams of the aerial part of the plant, an essential oil was obtained in a known manner, 2% alcohol of 

essential oil was used. The primary cell culture from human fibroblasts was prepared from 8-10 

weeks of human abortive material by classical method. The aqueous-alcohol mixture of the 

essential oil did not have a toxic effect on the cells in the native state and prevented the cytopathic 

effect to enterovirus pathogens on primary cell culture of human embryonic fibroblasts. The studied 

essential oil remedy prevented enteroviruses by 50% in 72 samples, 25% in 40 samples, and 75% in 

13 samples. An alcohol-water mixture of essential oil obtained from the species Artemisia issaevii 

Rzazade has antiviral activity in its native form and can be used for the prevention of some 

enterovirus infections [11, 12]. 

 IR spectra are determined using vaseline oil, on Varian 640 IR spectrophotometer with 

Agilent Technologies 6890N Network CG System, 5975 inert Mass Selective Detector mass 

spectrometer using chromatograph and Split/Splitless, injection-Split, Inlet pressure 60,608 kpa, 

Split-100, Low Mass-40, High Mass-400, Threshold 150 were used as a detector. The analyzes were 

performed in temperature programming mode at a temperature of 50ÜC to 280ÜC at 15 ÜC/min. 

The temperature regime of the column:  

- starting temperature of the column 50ÁC ð 2 min, fixed;  

- raising of temperature from 15ÁC to 200ÁC ð 2 min, fixed; 

- raising of temperature from 15ÁC to 280ÁC ð 10 min, fixed; 

- vacuum HiVac ð 3,38ʝ-005. 
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The velocity of the gas (He) is 1 ml/min. The standard mass spectroscopic NIST library was 

used to identify the substances and the analysis lasted 33 minutes. 

The study of essential oil obtained by hydrodistillation method from the species A. issaevii by 

gas-chromato-mass spectroscopy revealed 17 components in addition to the main components in the 

essential oil (camphor 37.21%, 1.8 cineol 31.73%). 

1) 1-Octene-3-ol; 0,25%  

2) O-Simol; 1,64% 

3) 1,8-Cineol (eucalyptole); 31,73% 

4) 4-Methyl-1-(1-methylethyl-bicyclo(3,1,O- hexane-3-on); 7,41% 

5) Thujone; 3,47% 

6) n-Menth-2-en-1-ol; 2.56% 

7) Camphor; 37.21% 

8) Trans-pinokarveol; 0.87% 

9) 4-Methyl-1-(1-methyl-ethyl )-3- cyclohexane -1-ol; 1.90%  

10) 6,6-Dimethyl- bicyclo [3.1.1] hept-2-ʝn-2-carboxaldehyde; 0.69%  

11) 4-trimethyl -3- cyclo-1- methanol; 0.23%  

12) 6,6-Dimethyl-bicyclo[3.1.1.]hept-2-en-2- methanol; 1.08%  

13) sis-3-Methyl-6-(1- methylethyl)-2- Cyclohexen-1-ʦl; 0.55%  

14) 3,7,7- trimethylcyclo ( 4.1.0) hept-2-en; 0.72%  

15) bornyl acetate; 0.73% 

16) Sabinil acetate; 0.27% 

17) thymol; 0,56% 

 

Obtaining total of biologically active substances from the aerial parts of the  

species Artemisia pauciflora (Volga wormwood) 

From the species Volga wormwood, collected on the left side of the Ganja-Shamkir highway 

in the budding phase in 2011, dark green resinous total extractive substances were obtained using 

known method. Yield is 18.56 g (9.48%). Using the gas chromatographyïmass spectrometry 

method, 60 terpenoid compound was identified in the composition of the aerial part of Volga 

wormwood (A. pauciflora) species.  

 

As a result of the study of the biologically active substances of A. pauciflora species by gas 

chromatographyïmass spectrometry method, total extractives were determined. 

1) 4-Methyl-3-penten-2-on; Element content: C6H10O; Molecular mass (MM): 98. 

2) 4-Hydroxy-4-methyl-2-pentanone; Element content: C6H12O2; MM: 116. 

3) ɓ-Simen; Element content: C10H14; MM: 134. 

4) Eucalyptol; Element content: C10H18O; MM: 154. 

5) Ű- Terpinene; Element content: C10H16; MM: 136. 

6) 2-Methyl-5-(1-methylethyl)-(Ŭ,2ɓ,5Ŭ)-bicyclo[3,1,0]- hexane-2-ol; Element content: 

C10H18O; MM: 154. 

7) 4-Methyl -1-(1-methylethyl)-bicyclo[3.1.0]- hexane-3-on; Element content: C10H16O; MM: 

152. 

8) Thujone; Element content: C10H16O; MM: 152. 

9) 4-isopropyl -1-methyl-2- cyclo-exane -1-ol; Element content: C10H18O; MM: 154.  

10) Trans-pinokarveol; Element content: C10H16O; MM: 152. 

11) L- Camphor; Element content: C10H16O; MM: 152. 
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12) sabina ketone; C9H14O, MM:138. 

13) trans-2,7-dimethyl-3,6- octadien -2-ol; Element content: C10H18O; MM: 154. 

14) Isoborneol; Element content: C10H18O; MM: 154. 

15) 4- Terpineol; Element content: C10H18O; MM: 154. 

16) p-Simen-8-ol; Element content: C10H14O; MM: 150. 

17) p-Ment-1-en-8-ol; Element content: C10H18O; MM: 154. 

18) Myrtenol; Element content: C10H16O; MM: 152. 

19) sis- Limonene oxide; Element content: C10H16O; MM: 152.  

20) Carvone; Element content: C10H14O; MM: 140. 

21) trans-2-Caren-4-ol; Element content: C10H16O; MM: 152. 

22) 2-ethenyl -1,3,3-trimethyl cyclo-hexane; Element content: C11H18O; MM: 166. 

23) Ascaridol; Element content: C10H16O2; MM: 168. 

24) Geranyl vinyl ether; Element content: C12H22O; MM: 180. 

25) Caryophyllene oxide; Element content: C15H24O; MM: 220. 

26) Hanfillin (sesquiterpene lactone); Element content: C15H20O3; MM: 248. 

27) phytol; Element content: C20H40O; MM: 296. 

28) Ambrosiol (sesquiterpene lactone); Element content: C15H22O4; MM: 266. 

29) 6-isopropenyl-4,8-Ŭ dimethyl-1,2,5,6,7,8 Ŭ- octahydro-naphthalene-2,3-diol; Element 

content: C15H24O2; MM: 236. [9, 10, 13-15].  

 

Obtaining totals of biologically active substances from the aerial parts of the  

species Artemisia maritima (sea wormwood) 

From the species A. maritima ð sea wormwood, collected from the plain around Buzovna 

village of Baku in the beginning of budding phase in 2011, dark green resinous total extractive 

substances were obtained using a known method. Yield is 15,7 g (7,16%). 11.0 g of resin-like total 

extractives obtained from the aerial parts of the species A. maritima L. was mixed with 52.0 g of 

neutral Al2O3 with III-IV activity and chromatographed on a glass column filled with Al2O3 with the 

same activity (h = 35, d = 3.5 cm). The volume of each fraction is 100 ml. Chromatography column 

was eluated with hexane, a mixture of hexane and benzene in different proportions (8:2, 7:3, 6:4, 

etc.); with benzene, a mixture of benzene and chloroform (8:1, 8:2, 7:2, 6:4) and chloroform, and 3 

crystalline substances ð ɚ-santonin, artemisin, glabellin substances were obtained. After checking 

the individuality of the obtained crystalline substances, their structure was identified using modern 

spectral (IR-, UV-, mass-, 1H, 13C, 13C Dept 135, Dept 90 NMR) methods along with chemical 

methods. The element content, melting temperature and IR spectrum of the obtained substance were 

compared with the same parameters of Ŭ-santonin, artemisin, glabellin, and it was determined that 

the studied substances overlap with Ŭ-santonin, artemisin, glabellin [16]. 

 

 
  

Ŭ-santonin glabellin artemisin 

 

For the first time, the reserve of species (Artemisia abrotanum L., A. maritima L, A. issaevii 
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Rzazade, A. pauciflora Web.) was studied. On 10 hectare of the area, the biological reserve of 

Artemisia abrotanum is 14 tons 400 kg and the operational reserve is 1 ton 440 kg;  around Diza 

village of Julfa district, on 20 hectare of area biological reserve of A. issaevii  is 18 tons and the 

operational reserve is 1ton, 800 kg, in the coastal plain on 120 hectare of area biological reserve of 

A. maritima is 324 tons and the operational reserve is 32 tons 400 kg, In Eldar plain of Samukh 

district on 15 hectare of area biological reserve of A. pauciflora is 14 tons and the operational 

reserve is 1 tons 700 kg [17]. 
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ɸʥʥʦʪʘʮʠʷ. ɺʳʧʦʣʥʝʥʥʳʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʙɦʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʦʡ. ʄʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʣʠʩʪ, ʩʪʝʙʝʣʴ, ʢʦʨʝʥʴ) ʙʨʘʣʠ ʚʦ ʚʩʝ 

ʬʘʟʳ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʤʦʨʬʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥ ʨʷʜ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚʠʜʘ. Artemisia szowitziana (Besser) 

Grossh., 1934 ð ʤʥʦʛʦʣʝʪʥʠʢ ʚʳʩʦʪʦʡ 50ï60 ʩʤ ʠ ʙʦʣʝʝ, ʩ ʧʨʦʜʦʣʛʦʚʘʪʳʤʠ ʣʠʩʪʴʷʤʠ. 

ʇʣʦʜʦʚʳʝ ʩʪʨʫʯʢʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʧʨʷʤʦʩʪʦʷʯʠʝ, ʚʝʪʚʷʱʠʝʩʷ ʯʫʪʴ ʚʳʰʝ ʩʝʨʝʜʠʥʳ. ʃʠʩʪʴʷ 

ʩ ʥʠʟʫ ʩʪʝʙʣʷ ʯʝʨʝʰʢʦʚʳʝ, 2,5ï3,5 ʩʤ ʜʣʠʥʦʡ. ɺ ʩʝʨʝʜʠʥʝ ʩʪʝʙʣ̫ ʣʠʩʪʴʷ ʩʠʜʷʯʠʝ. ʄʝʟʦʬʠʣʣ 

ʣʠʩʪʴʝʚ ʘʤʬʠʩʪʦʤʘʪʦʟʥʳʡ, ʠʟʦʣʘʪʝʨʘʣʴʥʦ-ʧʘʣʠʩʘʜʥʦʛʦ ʪʠʧʘ, ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʵʧʠʜʝʨʤʠʩ 

ʩʦʜʝʨʞʘʪ ʤʝʣʢʦʢʣʝʪʦʯʥʫʶ ʧʘʣʠʩʘʜʥʫʶ ʪʢʘʥʴ. ʋʪʦʣʱʝʥʥʳʝ ʵʧʠʜʝʨʤʘʣʴʥʳʝ ʢʣʝʪʢʠ ʩʪʝʙʣʷ 

ʠʤʝʶʪ 2ï3 ʩʣʦʷ ʢʦʣʣʝʥʭʠʤʳ, ʦʜʥʦʨʦʜʥʫʶ, ʧʦʣʠʛʦʥʘʣʴʥʫʶ ʠ ʪʦʥʢʦʩʪʝʥʥʫʶ ʧʘʨʝʥʭʠʤʫ ʢʦʨʳ. 

ʂʦʨʥʠ ʧʦʢʨʳʪʳ ʦʜʥʦʩʣʦʡʥʦʡ ʨʠʟʦʜʝʨʤʦʡ ʪʦʣʱʠʥʦʡ 35ï45 ʤʢʤ. ʇʦʜ ʨʠʟʦʜʝʨʤʦʡ ʥʘʭʦʜʠʪʩʷ 

ʦʜʥʦʩʣʦʡʥʘʷ ʵʢʟʦʜʝʨʤʘ, 5ï6-ʩʣʦʡʥʘʷ ʧʘʨʝʥʭʠʤʘ ʢʦʨʳ, ʵʥʜʦʜʝʨʤʘ ʠ ʧʝʨʠʮʠʢʣ. ʊʘʢ ʢʘʢ ʣʝʪʦʤ ʠ 

ʦʩʝʥʴʶ ʚ ʟʘʩʫʰʣʠʚʳʭ ʟʦʥʘʭ ʤʘʣʦ ʚʣʘʛʠ, ʢʦʨʝʥʴ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚʦ ʚʣʘʞʥʳʡ 

ʧʝʨʠʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʠʜ A. szovitsiana ʠʤʝʝʪ 

ʘʜʘʧʪʘʮʠʠ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʱʝʛʦ 

ʨʦʜʘ. 

 

Abstract. The performed anatomical studies were conducted in accordance with the generally 

accepted methodology. The research materials (leaf, stem, root) were taken in all morpho-

physiological development phases. As a result of the conducted morpho-anatomical research, 

a number of secret characteristics of A. szowitziana species were determined. A. szowitziana is 

a perennial, 50-60 cm or more tall, with oblong leaves. Fruiting pods are numerous, erect and 

branching slightly above the middle. The leaves of the lower stem are stalked, 2.5-3.5 cm long. 

Middle stem leaves are sessile. The mesophyll leaves are amphistomatic, isolateral-palisade type, 

the upper and lower epidermis contains small-celled palisade tissue. The thickened epidermal cells 

of the stem have 2-3 layers of collenchyma, homogeneous, polygonal and thin-walled bark 

parenchyma. The rhizodermis roots are covered with a single layer rhizodermis, 35-45 ɛm thick. 

Underneath the rhizodermis is a single-layered exoderm, 5-6 layered bark parenchyma, endoderm 

and pericycle. Since there is little humidity in summer and autumn in arid zones, the root develops 

very intensively in the humid period. As a result of the conducted research, it was determined that 

the species A. szovitsiana has the nature of adaptation to the environment, which is one of 

the structural characteristics of the general genus. 
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Artemisia L. ð ʩʘʤʳʡ ʢʨʫʧʥʳʡ ʨʦʜ ʚ ʪʨʠʙʝ Anthemideae ʠ ʚ ʮʝʣʦʤ ʚ ʩʝʤʝʡʩʪʚʝ 

Asteraceae ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ [1ï4] ʦʪʤʝʯʝʥʦ, ʯʪʦ ʨʦʜ ʩʦʩʪʦʠʪ ʠʟ 200ï400 ʚʠʜʦʚ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʙʦʣʝʝ 150 ʚʠʜʦʚ ʨʦʜʘ Artemisia ̫ ʚʣʷʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ ʠʣʠ 

ʧʦʣʫʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʪʝʧʥʳʭ, ʧʫʩʪʳʥʥʳʭ, ʘʨʢʪʠʯʝʩʢʠʭ ʠ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʩʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ, ʚ ʫʤʝʨʝʥʥʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʧʦʷʩʝ ɸʟʠʠ ʠ 

ɽʚʨʦʧʳ. Artemisia L., ʧʦʣʠʤʦʨʬʥʳʡ ʚʠʜ, ʥʘʩʯʠʪʳʚʘʝʪ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ 40ï42 ʚʠʜʘ [5]. ɺ 

ɸʟʝʨʙʘʡʜʞʘʥʝ ʚʠʜʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʨʦʜʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ ʟʘʩʫʰʣʠʚʳʭ 

ʨʘʡʦʥʘʭ, ʙʝʨʝʛʘʭ ʨʝʢ, ʩʫʭʠʭ ʜʦʣʠʥʘʭ ʠ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ [6]. ʆʥ ʫʩʪʦʡʯʠʚ ʢ ʟʘʩʫʭʝ ʠ ʞʘʨʝ. ɺ 

ʧʨʠʨʦʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ɸʧʰʝʨʦʥʝ, ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʛʨʫʧʧʠʨʦʚʢʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʨʦʜ ʨʘʟʜʝʣʝʥ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ [3]: 

Dracunculus ð ʢʦʨʟʠʥʢʠ ʛʦʣʳʝ, ʙʦʢʦʚʳʝ ʮʚʝʪʢʠ ʥʝ ʧʣʦʜʦʥʦʩʷʪ, Seriphidium ð ʢʦʨʟʠʥʢʠ 

ʛʦʣʳʝ, ʚʩʝ ʮʚʝʪʢʠ ʦʙʦʝʧʦʣʳʝ ʠ ʧʣʦʜʦʥʦʩʷʱʠʝ, Absinthium ð ʢʦʨʟʠʥʢʠ ʛʦʣʳʝ, ʙʦʢʦʚʳʝ ʮʚʝʪʢʠ 

ʧʣʦʜʦʥʦʩʷʱʠʝ, Absinthum ð ʢʦʨʟʠʥʢʠ ʤʦʭʥʘʪʳʝ, ʚʩʝ ʮʚʝʪʢʠ ʧʣʦʜʦʥʦʩʷʱʠʝ. ʀʟʫʯʝʥʥʳʡ ʥʘʤʠ 

ʚʠʜ A. szowitziana ʦʪʥʦʩʠʪʩʷ ʢ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʝ Absinthum. 

ɺ ʮʝʣʦʤ ʨʦʜ Artemisia ʦʯʝʥʴ ʧʦʣʠʤʦʨʬʝʥ, ʧʦʵʪʦʤʫ ʝʛʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʜʦ ʢʦʥʮʘ 

ʥʝ ʦʧʨʝʜʝʣʝʥ [1, 2]. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʵʪʦ, ʚʠʜʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʨʦʜ, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʦʯʝʥʴ ʙʣʠʟʢʠ ʠ ʙʳʩʪʨʦ ʠʟʤʝʥʷʶʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

[7ï9]. ɼʠʘʧʘʟʦʥ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʫ ʨʦʜʘ ʦʯʝʥʴ 

ʰʠʨʦʢ. ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʘʜʘʧʪʘʮʠʠ ʚʠʜʦʚ ʧʦʣʳʥʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʦʨʤʘ ʠ ʭʘʨʘʢʪʝʨ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʪʨʦʝʥʠʷ ʫ ʚʠʜʦʚ ʧʦʣʳʥʠ ʚ ʦʩʥʦʚʥʦʤ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʘʜʘʧʪʘʮʠʠ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʳʧʦʣʥʝʥʥʳʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʦʡ. ʄʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʣʠʩʪ, ʩʪʝʙʝʣʴ, ʢʦʨʝʥʴ) ʙʨʘʣʠ ʚʦ ʚʩʝ 

ʬʘʟʳ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʀʩʩʣʝʜʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʧʦʤʝʱʘʣʠ ʚ 70% ʩʧʠʨʪ, ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʨʫʯʥʳʝ ʩʨʝʟʳ, ʦʢʨʘʰʠʚʘʣʠ ʩʨʝʟʳ, ʛʦʪʦʚʠʣʠ 

ʚʨʝʤʝʥʥʳʝ ʠ ʧʦʩʪʦʷʥʥʳʝ ʧʨʝʧʘʨʘʪʳ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʣʠʩʪʴʝʚ, ʩʪʝʙʣʝʡ, ʢʦʨʥʝʡ ʠ 

ʜʨʫʛʠʭ ʯʘʩʪʝʡ ʠʟʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʙʠʥʦʢʫʣʷʨʥʦʡ ʣʫʧʳ. ɸʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʥʠʤʢʠ 

ʚʳʧʦʣʥʷʣʠ ʚʨʫʯʥʫʶ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʦʚ çʇɸ-4è, çʇɸ-6è (ʩʠʩʪʝʤʘ ɸʙʙʝ). ʌʦʪʦʛʨʘʬʠʠ 

ʩʜʝʣʘʥʳ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʩ ʤʦʥʠʪʦʨʦʤ ʤʘʨʢʠ ʍʉʇ 91-06-ɼʅ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʚʦʡ ʤʘʪʝʨʠʘʣ ʦʧʳʣʷʣʩʷ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʟʘʪʝʤ ʧʦʤʝʱʘʣʩʷ 

ʚ ʚʘʢʫʫʤʥʳʡ ʧʦʩʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʉʂɸʅ (Jeol JSM-35C) ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʩʷ 

ʮʠʬʨʦʚʦʡ ʪʝʭʥʠʢʦʡ [10ï12]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

Artemisia szovitsiana ð ʤʥʦʛʦʣʝʪʥʠʢ ʚʳʩʦʪʦʡ 50ï60 ʩʤ ʠ ʙʦʣʝʝ ʩ ʧʨʦʜʦʣʛʦʚʘʪʳʤʠ 

ʣʠʩʪʴʷʤʠ. ʇʣʦʜʦʥʦʩʥʳʝ ʧʦʙʝʛʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʧʨʷʤʦʩʪʦʷʯʠʝ, ʚʝʪʚʷʱʠʝʩʷ ʯʫʪʴ ʚʳʰʝ 

ʩʝʨʝʜʠʥʳ. ʇʨʠʮʚʝʪʥʠʢʠ ʩʦʩʪʦʷʪ ʠʟ 3ï7 ʞʝʩʪʢʠʭ ʣʠʩʪʦʯʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʨʫʛ ʥʘʜ ʜʨʫʛʦʤ. 

ʄʘʨʛʠʥʘʣʴʥʳʝ ʣʠʩʪʴʷ ʥʝʤʥʦʛʦ ʤʝʣʴʯʝ ʩʨʝʜʥʠʭ ʣʠʩʪʴʝʚ. ʉʦʮʚʝʪʠʷ ʰʠʨʦʢʦʤʝʪʝʣʴʯʘʪʳʝ. 

ʂʦʨʟʠʥʢʠ ʫʟʢʦʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʥʠʞʥʠʝ ʣʠʩʪʴʷ 3ï4 ʩʤ ʜʣʠʥʦʡ. ʎʚʝʪʝʪ ʚ ʩʝʥʪʷʙʨʝ-ʦʢʪʷʙʨʝ, 

ʧʣʦʜʦʥʦʩʠʪ ʚ ʥʦʷʙʨʝ. ʃʠʩʪʴʷ ʥʠʞʥʝʛʦ ʩʪʝʙʣʷ ʯʝʨʝʰʢʦʚʳʝ, 2,5ï3,5 ʩʤ ʜʣʠʥʦʡ. ʉʨʝʜʥʠʝ 
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ʩʪʝʙʣʝʚʳʝ ʣʠʩʪʴʷ ʩʠʜʷʯʠʝ (ʈʠʩʫʥʦʢ 1). ʃʠʩʪʴʷ ʤʝʟʦʬʠʣʣʘ ʘʤʬʠʩʪʦʤʘʪʠʯʝʩʢʠʝ, ʠʟʦʣʷʮʠʦʥʥʦ-

ʧʘʣʠʩʘʜʥʦʛʦ ʪʠʧʘ, ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʵʧʠʜʝʨʤʠʩ ʩʦʜʝʨʞʘʪ ʤʝʣʢʦʢʣʝʪʦʯʥʫʶ ʧʘʣʠʩʘʜʥʫʶ 

ʪʢʘʥʴ. ɻʫʙʦʚʠʜʥʘʷ ʪʢʘʥʴ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʨʦʜʥʳʭ ʢʣʝʪʦʢ, ʚʳʪʷʥʫʪʳʭ ʚʜʦʣʴ ʦʩʠ ʣʠʩʪʘ. ʀʤʝʥʥʦ 

ʟʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʳ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʨʷʜ ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʰʘʨʠʢʦʚ. ʉʦʣʠʜʥʘʷ ʩʢʣʝʨʝʥʭʠʤʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʝ ʦʩʠ ʣʠʩʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʚʳʧʷʯʠʚʘʥʠʡ ʚʝʨʭʥʝʛʦ ʠ 

ʥʠʞʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ ʠ ʦʢʨʫʞʝʥʘ 2ï3 ʩʣʦʷʤʠ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʢʣʝʪʦʢ ʤʝʣʢʦʢʣʝʪʦʯʥʦʡ 

ʧʘʣʠʩʘʜʥʦʡ ʪʢʘʥʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦʜ ʵʧʠʜʝʨʤʠʩʦʤ. 
 

 
 
ʈʠʩʫʥʦʢ 1. ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʣʠʩʪʘ A. szovitsiana: 1ð ʵʧʠʜʝʨʤʠʩ, 2 ð ʢʫʪʠʢʫʣʘ, 3 ð 

ʧʝʨʝʛʦʨʦʜʦʯʥʘʷ ʧʘʨʝʥʭʠʤʘ, 4 ð ʩʭʠʟʦʛʝʥʥʳʡ ʩʣʦʡ, 5 ð ʰʘʨʦʚʠʜʥʘʷ ʬʣʦʵʤʘ, 6 ð ʰʘʨʦʚʠʜʥʳʡ 

ʢʘʤʙʠʡ, 7 ð ʰʘʨʦʚʠʜʥʘʷ ʢʩʠʣʝʤʘ, 8 ð ʛʫʙʯʘʪʘʷ ʧʘʨʝʥʭʠʤ 

 

ʕʧʠʜʝʨʤʘʣʴʥʳʝ ʢʣʝʪʢʠ ʩ ʫʪʦʣʱʝʥʥʳʤ ʧʦʢʨʦʚʦʤ ʩʪʝʙʣʷ (ʈʠʩʫʥʦʢ 2) ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ 

ʩʣʦʝʚ ʢʦʣʣʝʥʭʠʤʳ, ʦʜʥʦʨʦʜʥʫʶ, ʤʥʦʛʦʫʛʦʣʴʥʫʶ ʠ ʪʦʥʢʦʩʪʝʥʥʫʶ ʢʦʨʢʦʚʫʶ ʧʘʨʝʥʭʠʤʫ.  
 

 
 

ʈʠʩʫʥʦʢ 2. ʇʦʧʝʨʝʯʥʳʡ ʨʘʟʨʝʟ ʩʪʝʙʣʷ A. szovitsiana: 1 ð ʵʧʠʜʝʨʤʠʩ, 2 ð ʞʝʣʝʟʠʩʪʘʷ ʪʨʠʭʦʤʘ, 

3 ð ʩʫʙʵʧʠʜʝʨʤʘʣʴʥʳʡ ʩʣʦʡ, 4 ð ʦʙʦʣʦʯʢʘ ʧʘʨʝʥʭʠʤʳ (ʢʦʨʳ), 5 ð ʪʨʘʥʩʤʠʩʩʠʚʥʘʷ ʬʣʦʵʤʘ, 6 ð 

ʰʘʨʦʚʠʜʥʳʡ ʢʘʤʙʠʡ, 7 ð ʪʨʘʥʩʤʠʩʩʠʚʥʘʷ ʢʩʠʣʝʤʘ, 8 ð ʩʝʨʜʮʝʚʠʥʘ, 9 ð ʢʘʩʧʘʨʠʝʚʳʝ 

(ʚʳʩʚʦʙʦʞʜʘʶʱʠʝ) ʢʣʝʪʢʠ 
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ʄʝʭʘʥʠʯʝʩʢʦʝ ʧʣʝʪʝʥʠʝ ʯʝʨʝʜʫʶʱʝʝʩʷ. ɺʦʣʦʢʥʘ ʬʣʦʵʤʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʛʨʫʧʧʘʤʠ ʚʦ 

ʬʣʦʵʤʝ. ʍʦʨʦʰʦ ʚʠʜʝʥ ʙʘʭʨʦʤʯʘʪʳʡ ʠ ʥʝʦʢʘʡʤʣʝʥʥʳʡ ʢʘʤʙʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʤʝʞʜʫ 

ʢʣʫʙʦʯʢʘʤʠ 3ï7-ʛʦ ʨʷʜʘ ʣʫʯʝʚʦʡ ʧʘʨʝʥʭʠʤʳ. ʇʫʯʢʠ ʢʩʠʣʝʤʳ ʩʦʩʪʦʷʪ ʠʟ ʤʝʪʘʢʩʠʣʝʤʳ ʠ 

ʚʪʦʨʠʯʥʦʡ ʢʩʠʣʝʤʳ. ʆʩʥʦʚʥʫʶ ʤʘʩʩʫ ʚʪʦʨʠʯʥʦʡ ʢʩʠʣʝʤʳ ʩʦʩʪʘʚʣʷʶʪ ʚʦʣʦʢʥʠʩʪʳʝ 

ʵʣʝʤʝʥʪʳ. ʊʨʫʙʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʠʣʠ ʚ ʮʝʧʦʯʢʝ ʠʟ 2ï3 ʰʪʫʢ. 

ʇʝʨʠʤʝʜʫʣʣʷʨʥʘʷ ʟʦʥʘ ʫʟʢʘʷ ʠ ʠʤʝʝʪ ʤʝʣʢʠʝ ʢʣʝʪʢʠ, ʷʜʨʦ ʦʢʨʫʛʣʦʝ ʠ ʩʦʩʪʦʠʪ ʠʟ 

ʪʦʣʩʪʦʩʪʝʥʥʳʭ ʠʟʦʜʠʘʤʝʪʨʠʯʝʩʢʠʭ ʢʣʝʪʦʢ. 

ʂʦʨʥʠ ʨʠʟʦʜʝʨʤʳ (ʈʠʩʫʥʦʢ 3) ʧʦʢʨʳʪʳ ʦʜʥʦʩʣʦʡʥʦʡ ʨʠʟʦʜʝʨʤʦʡ ʪʦʣʱʠʥʦʡ 35ï45 ʤʢʤ. 

ʇʦʜ ʨʠʟʦʜʝʨʤʦʡ ʥʘʭʦʜʠʪʩʷ ʦʜʥʦʩʣʦʡʥʘʷ ʵʢʟʦʜʝʨʤʘ, 5ï6-ʩʣʦʡʥʘʷ ʧʘʨʝʥʭʠʤʘ ʢʦʨʳ, ʵʥʪʦʜʝʨʤʘ 

ʠ ʧʝʨʠʮʠʢʣ. ʗʜʨʦ ʩʦʩʪʦʠʪ ʠʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʮʠʣʠʥʜʨʘ, ʩʠʩʪʝʤʳ ʜʠʘʨʭʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ʠ 

ʤʝʪʘʢʩʠʣʝʤʥʳʭ ʪʨʫʙʦʢ. ɺ ʢʦʥʮʝ ʧʝʨʚʦʛʦ ʛʦʜʘ, ʧʝʨʝʜ ʧʝʨʝʭʦʜʦʤ ʨʘʩʪʝʥʠʷ ʚ ʣʝʪʥʠʡ ʧʦʢʦʡ, 

ʜʠʘʤʝʪʨ ʦʩʥʦʚʘʥʠʷ ʢʦʨʥʷ 1,8ï2 ʤʤ, ʪʦʣʱʠʥʘ ʢʦʨʳ 250ï620 ʤʢʤ, ʜʠʘʤʝʪʨ ʜʨʝʚʝʩʠʥʳ 590ï980 

ʤʢʤ, ʜʠʘʤʝʪʨ ʢʨʫʧʥʳʭ ʩʦʩʫʜʦʚ 21ï29 ʤʢʤ. ʅʘ ʚʪʦʨʦʡ ʛʦʜ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʮʠʣʠʥʜʨʝ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʰʠʨʝʥʠʝ ʨʘʜʠʘʣʴʥʳʭ ʣʫʯʝʡ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ. ʇʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʚʦʟʨʘʩʪʘ ʨʘʩʪʝʥʠʷ ʧʘʨʝʥʭʠʤʘʪʠʟʘʮʠʷ ʢʦʨʥʝʚʦʡ ʦʩʥʦʚʳ ʫʩʠʣʠʚʘʝʪʩʷ, ʢʦʨʥʝʚʘʷ 

ʦʩʥʦʚʘ 5ï6-ʣʝʪʥʝʛʦ ʨʘʩʪʝʥʠʷ ʟʘʤʝʪʥʦ ʜʨʦʙʠʪʩʷ ʥʘ ʯʘʩʪʠʮʳ, ʪʘʢ ʢʘʢ ʧʘʨʝʥʭʠʤʘ, ʦʢʨʫʞʘʶʱʘʷ 

ʜʨʝʚʝʩʠʥʫ, ʩʦ ʚʨʝʤʝʥʝʤ ʩʪʘʥʦʚʠʪʩʷ ʛʨʠʙʢʦʚʦʡ ʠ ʨʘʩʧʘʜʘʝʪʩʷ. 

 

 
 

ʈʠʩʫʥʦʢ 3. ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʢʦʨʥʷ ɸ. szovitsiana: 1 ð ʧʝʨʠʜʝʨʤʘ, 2 ð ʢʦʨʘ, 3 ð ʧʦʷʩ 

ʂʘʩʧʘʨʠʷ, 4 ð ʬʠʪʦʤʝʣʘʥʠʥ, 5 ð ʢʘʤʙʠʘʣʴʥʘʷ ʧʝʨʠʮʠʢʣʠʯʝʩʢʘʷ ʧʨʦʠʟʚʦʜʥʘʷ 

 

ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʨʦʣʴ ʵʧʠʜʝʨʤʠʩʘ ʠ ʫʩʪʴʠʮʘ ʫ ʚʠʜʦʚ Artemisia L. ʫʩʪʘʥʦʚʣʝʥʘ ʨʷʜʦʤ 

ʫʯʝʥʳʭ [4]. ʆʧʠʩʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʚʠʜʘ ʜʘʥʦ ʩʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ 

[13, 14]. 
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CURRENT STATUS AND TAXONOMICAL COMPOSITION  

OF THE NATURAL DENDROFLORA OF THE HIRKAN NATIONAL PARK 
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ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʀ ʊɸʂʉʆʅʆʄʀʏɽʉʂʀʁ ʉʆʉʊɸɺ  

ʇʈʀʈʆɼʅʆʁ ɼɽʅɼʈʆʌʃʆʈʓ ɻʀʈʂɸʅʉʂʆɻʆ ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʇɸʈʂɸ 

 

Éɻʫʩʝʡʥʦʚʘ ɸ., ʀʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ ʤʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 
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Abstract. The current state of the natural dendroflora of the Hirkan National Park was 

analyzed, an inventory of natural and cultivated plant species was carried out, the impact of climate 

change on biodiversity, the taxonomic composition of trees and shrubs, dominant species, and the 

distribution areas of the studied plants were comprehensively studied. In the forest ecosystem of 

Hirkan National Park, the area where the plants live change in several directions. In the deep layers 

of the forest, the sun hits a small amount. The level of illumination depends on the composition, 

age, density and geometric dimensions of the trees and shrubs that make up the forest. Depending 

on the amount of light, more or less shade-tolerant species grow in the lower tiers of the forest. 

Hirkan National Park has undergone anthropogenic impact in recent years. The forest usually 

consists of 2-3 tiers. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʦʡ ʜʝʥʜʨʦʬʣʦʨʳ 

ɻʠʨʢʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ, ʧʨʦʚʝʜʝʥʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ 

ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʚʩʝʩʪʦʨʦʥʥʝ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʜʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ, 

ʘʨʝʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʣʝʩʥʦʡ ʵʢʦʩʠʩʪʝʤʝ ɻʠʨʢʘʥʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʫʩʣʦʚʠʷ ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʦʙʠʪʘʶʪ ʨʘʩʪʝʥʠʷ, ʠʟʤʝʥʷʶʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. ɺ ʛʣʫʙʦʢʠʝ ʩʣʦʠ ʣʝʩʘ ʩʦʣʥʮʝ ʧʦʧʘʜʘʝʪ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʋʨʦʚʝʥʴ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ, ʚʦʟʨʘʩʪʘ, ʛʫʩʪʦʪʳ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʜʝʨʝʚʴʝʚ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʣʝʩ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʚʝʪʘ ʚ ʥʠʞʥʠʭ ʷʨʫʩʘʭ ʣʝʩʘ 

ʧʨʦʠʟʨʘʩʪʘʶʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʪʝʥʝʚʳʥʦʩʣʠʚʳʝ ʚʠʜʳ. ɻʠʨʢʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʜʚʝʨʛʘʝʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʃʝʩ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ 2ï3 

ʷʨʫʩʦʚ.  

 

Keywords: flora, taxonomy, edificators, rare species, relict species, range, plant strata, 

climate. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʣʦʨʘ, ʪʘʢʩʦʥʦʤʠʷ, ɻʜʠʬʠʢʘʪʦʨʳ, ʨʝʜʢʠʝ ʚʠʜʳ, ʨʝʣʠʢʪʦʚʳʡ ʚʠʜ, ʘʨʝʘʣ, 

ʷʨʫʩʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʢʣʠʤʘʪ. 

 

Introduction 

In the flora of Hyrcanus, 1204 species of higher plants are known. There are 174 species of 

trees and shrubs in the Hirkan National Park, of which 36 species are relict and endemic. Hyrcanian 
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flora mainly consists of Quercus castaneifolia C. A. Mey., Fagus orientalis Lipsky, Carpinus 

betulus L., Parrotia persica (DC.) C. A. Mey., Alnus barbata C. A. Mey., Zelkova carpinifolia 

(Pall.) Dippel, Diospyros lotus L., etc. A special place is occupied by tree species, many of which 

are relicts [9]. The average age of these trees is 120-150 years. In the forests of Zelkova carpinifolia 

(Pall.) Dippel, Diospyros lotus L., Pterocarya pterocarpa (Michx.) Kunth ex Iljinsk. and so on. 

Albizia julibrissin Durazz., Quercus castaneifolia C. A. Mey., Gleditsia caspia Desf., various 

creepers (ivy species) are widespread. Species Fagus orientalis Lipsky, Quercus castaneifolia C. A. 

Mey., Parrotia persica (DC.) C. A. Mey., Carpinus betulus L. are the main edificators in Hyrcanian 

forests [5]. Evergreen plant species in these areas are Buxus hyrcana Pojark., Ilex hyrcana Pojark., 

Ruscus hyrcanus Woronow, Danae racemosa (L.) Moench. forms an undergrowth. Ruscus hyrcanus 

Woronow usually in the lowland and foothill zone, Danae racemosa (L.) Moench. mainly on 

riverbanks and wet ravines Ilex hyrcana Pojark. forms undergrowth in oak and beech forests. At the 

same time, endemic trees and various plants listed in the Red Book of the Republic of Azerbaijan 

are widespread in this area. 

 

Material and methods 

Vegetation in research Kh. M. Safarov [1], rare and endangered species T. S. Mamedov, E. O. 

Iskendarov [2, 3], distribution area of V. S. Farzaliev, E. S. Shukurov, G. M. Safarov [4], 

ñAzerbaijani floraò and S. K. Cherepanov [5] were used to identify plants, the layers of V. Ch. 

Gadzhiev [6], climate P. P. Posokhov and K. S. Asadov [11], systems. APC. III-IV 

(https://goo.su/aYhgpPj), endemic, relict species of G. F. Akhundov, I. S. Dzhafarova [7, 8] and 

literature materials [9] were used. 

 

Analysis and Discussion 

The flora of Hyrcanus is geographically rich in flora elements of different types of habitats. 

Here a special place is occupied by elements of plant groups of boreal and Mediterranean origin. 

The territory of the Hirkan National Park has a humid subtropical character due to its natural 

climate. 

The average annual rainfall is 1200ï1600 mm. The maximum temperature is +40ÁC in 

summer and the minimum is +2ï3ÁC in winter [10]. It is for this reason that this area is rich in 

elements with endemic and numerous relict vegetation dating back to the Tertiary period. More than 

1200 species out of 4500 higher plants grow in the Hyrcanian forests, about 170 species out of 

450 trees and shrubs distributed on the territory of the republic, of which 36 are relict and endemic 

species [7, 8]. 

The seasons influence the structure of the Hyrcanian flora and species richness, under the 

canopy of trees and shrubs, ephemeral plants flourish in early spring and bloom until the trees are 

covered with leaves. After the end of the growing season in summer, the aerial part of the ephemera 

dries up until the next spring. Usually, such plants are not found around conifers. Ephemerals 

cannot grow because they lack sunlight in a shaded garden.  

Humidity and temperature regime of the Hirkan National Park varies depending on the 

evaporation of water by plants. Under mesa conditions, most of the water evaporates into the 

atmosphere through plant leaves. As a result, humid climate conditions are created. Disintegration 

of the earthôs surface at a high speed, the presence of steep slopes, climatic and water factors cause 

erosion processes here. Washing out of the soil after heavy rains can lead to the formation of heaps 

of stones and outcrop of rocks. 

The main reason for the formation of layering in the Hyrcanian forest is light, heat, and 
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humidity. Therefore, plants are located in the forest in several tiers. Ecological factors, soil, 

spelling, genetic factors play a key role in the formation of vegetation. A noticeable difference was 

observed in height, leaves and fruits of trees in tiers (Figure) [6; 12]. 

 

    
 
Figure. General view of the Hirkan National Park 

 

On the territory of the Hirkan National Park, partial thinning and changes in area were 

recorded compared to previous years. The reasons for the reduction in plant areas are determined, 

the criteria for danger, biological characteristics, and the reasons for changing natural resources are 

investigated. 

Although the territory of the Hirkan National Park is not very high in the vertical zone (up to 

1000 m), as you climb the mountains from east to west, you can notice that the forests change in the 

vertical zone: in the lower part, mainly Quercus castaneifolia C. A. Mey., Fagus orientalis Lipsky, 

Carpinus betulus L., Parrotia persica (DC.) C. A. Mey., Zelkova carpinifolia (Pall.) Dippel, 

Diospyros lotus L., Pterocarya pterocarpa (Michx.) Kunth ex Iljinsk. and so on. Forests dominated 

by Albizia julibrissin, Durazz., etc. are widespread [11]. 

With increasing height, mainly Parrotia persica (DC.) C. A. Mey., partly Quercus 

castaneifolia C. A. May. decreases, they are replaced by Fagus orientalis Lipsky forests. In the 

forests of the National Park Dryopteris Adans., Ruscus hyrcanus Woronow, Buxus sempervirens 

subsp. hyrcana (Pojark.) Takht. Various creepers of the Lesser Caucasus, Ilex hyrcana Pojark., are 

widespread. The names of most of these plants are listed in the Red Book of Azerbaijan [10]. 

Hyrcanian flora is dominated by Fagus orientalis Lipsky, Quercus castaneifolia C. A. Mey., 

Parrotia persica (DC.) C. A. Mey., Carpinus betulus L. 

Buxus hyrcana Pojark., Ilex hyrcana Pojark., Ruscus hyrcanus Woronow, Danae racemosa 

(L.) Moench, etc. were noted in the study areas. They form undergrowth. Ruscus hyrcanus 

Woronow usually in the lowland and foothill zone, Danae racemosa (L.) Moench. More common 

along riverbanks and in damp ravines, Ilex hyrcana Pojark., in oak and beech forests. Sometimes 

Ruscus hyrcanus Woronow, Carpinus betulus L., Quercus castaneifolia C. A. Mey., Zelkova 

carpinifolia (Pall.) Dippel, Acer campestre L. form a small range in river areas [4]. 

The vegetation cover of the banks of Khanbulanchay is not the same, despite the fact that they 

are at the same height. In the southern part of the Khanbulan River, the composition of vegetation is 

changing. Carpinus betulus L. Quercus castaneifolia C. A. Mey., abundant, Parrotia persica (DC.) 

C. A. Mey. and relatively less the trees are almost completely covered with Hedera pastuchovii 

Woronow. In the Hyrcanian flora, Ruscus hyrcanus Woronow dominates among the plants forming 
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the undergrowth in the lower layer. Parrotia persica (DC) C. A. Mey. the forest exists. Parrotia 

persica (DC.) C. A. May in the forest. Young trees with straight trunks of a typical height of 25-28 

m make up the majority. Forest edges usually contain Mespilus L., Crataegus Tourn. ex L., Prunus 

L., and in places blackberry bushes Ficus hyrcana Grossh., Punica L., Rosa L., Smilax L. and 

Periploca L. form an insurmountable barrier. Sometimes in eroded areas, around rocks, on very 

large areas along the edges of the forest, the genera Quercus L., Parrotia C. A. Mey., Carpinus L., 

Fagus L. dominate, evergreen shrubs in the forest: Ruscus hyrcanus, Ilex hyrcana, Danae racemosa 

evergreen undergrowth forms a tier [2, 3]. 

The shrub layer forming the undergrowth consists of Mespilus L., Crataegus Tourn. ex L., 

Prunus L., sometimes Cydonia oblonga Mill. consists of Hedera pastuchovii Woronow, Rubus 

raddeanus Focke, Periploca graeca L., Smilax excelsa L., Vitis sylvestris C. C. Gmel. were found 

throughout the territory where our studies were carried out. creepers can be found. 

Taxonomic composition of plants APC. It is assigned according to the III-IV system (Table) 

(https://goo.su/aYhgpPj). 

 

Table 

TAXONOMIC COMPOSITION, LIFE FORM AND ORIGIN OF SOME PLANTS  

OF THE HIRKAN NATIONAL PARK 
 

 ̄ Family Genus  Species  Life 

form  

Homeland 

1 Fagaceae Quercus L. Quercus castaneifolia C. 

A. Mey. 

tree Azerbaijan 

2 Asparagaceae Ruscus L. Ruscus hyrcanus G. 

Woronow 

shrub Northern Iran, Europe, 

Caucasus 

Danae Medik. Danae racemosa (L.) 

Moench 

shrub Asia Minor, Caucasus 

3 Aquifoliaceae Ilex L. Ilex hyrcana Pojark. shrub Lesser Caucasus 

4 Hamamelidaceae Parrotia C. A. 

Mey.   

Parrotia persica (DC.) C. 

A. Mey. 

tree Azerbaijan 

5 Fagaceae Fagus L. 

 

Fagus orientalis Lipsky tree Greater and Lesser 

Caucasus 

6 Castanea Mill.  Castanea sativa L. tree Southern Europe, Asia 

Minor, 

7 Ulmaceae Zelkova Spach Zelkova carpinifolia (Pall.) 

Dippel  

tree Central, Southern China, 

Western Asia, Caucasus 

8 Juglandaceae Pterocarya 

Kunth. 

Pterocarya pterocarpa 

(Michx.) Kunth ex Iljinsk. 

tree Caucasus, Northern Iraq 

9 Juglans L. Juglans regia L. tree Iran, Afghanistan, China 

10 Betulaceae Alnus Mill  Alnus barbata C. A. Mey. tree Asia Minor, Caucasus 

11 Rosaceae Prunus L. Prunus divaricata Ledeb.) tree Greater Caucasus 

12 Cydonia Mill.  Cydonia oblonga Mill.  tree Asia Minor, Caucasus 

13 Crataegus L. Crataegus Tourn. ex L. shrub North America, Europe 

14 Mespilus L. Mespilus germanica L. tree Southwest Asia, Southeast 

Europe 

15 Sorbus L. Sorbus boissieri C. K. 

Schneid. 

shrub Asia Minor, Caucasus 

https://en.wikipedia.org/wiki/Carl_Linnaeus
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 ̄ Family Genus  Species  Life 

form  

Homeland 

16 Rubus L. Rubus raddeanus Focke shrub Eastern Caucasus 

17 Apocynaceae Periploca L. Periploca graeca L. liana Mediterranean countries 

18 Smilacaceae Smilax L. Smilax excelsa L. shrub Asia, America 

19 Araliaceae Hedera L. Hedera pastuchovii 

Woronow 

liana Greater Caucasus 

20 Vitaceae Vitis L. Vitis sylvestris C. C. Gmel. liana West Europe 

21 Ebenaceae Diospyros L. Diospyros lotus L. tree Caucasus, Asia 

22 Betulaceae Carpinus L. Carpinus betulus L. tree South America 

23 Buxaceae Buxus L. Buxus sempervirens subsp. 

hyrcana Takht. 

shrub Azerbaijan 

24 Fabaceae Albizia Durazz. Albizia julibrissin Durazz. tree Iran, Turkey, South-

Eastern Azerbaijan 

Gleditsia J. 

Clayton 

Gleditsia caspica Desf. tree Azerbaijan, Iran 

25 Sapindaceae Acer L. Acer campestre L. tree Central America, South 

Asia 

26 Acer velutinum Boiss. tree Azerbaijan, Iran. 

27 Taxaceae Taxus L. Taxus baccata L. tree Europe, Africa 

28 Tiliaceae Tilia L. Tilia caucasica Rupr. tree Caucasus, Crimea, Asia 

Minor 

 

Conclusion 

An inventory of natural and cultivated plant species has been carried out, the impact of 

climate change on biodiversity, the taxonomic composition of trees and shrubs, dominant species, 

and distribution areas of the studied plants have been comprehensively studied. 

The ranges of most species in the Hirkan National Park have changed compared to previous 

years, and some plant species have multiplied, and the gene pool of some of them has been 

threatened. The forest usually consists of 2-3 layers: the first layer is Quercus castaneifolia C. A. 

Mey., Carpinus betulus L., Populus hyrcana Grossh. comprises. Second layer ð Parrotia persica 

(DC.) C.A. Mey., Acer velutinum Boiss., Ulmus minor Mill. etc. consists of species. In the third 

layer, Pterocarya pterocarpa (Michx.) Kunth ex Iljinsk., in some places Alnus barbata C. A. Mey. 

prevails. 

Species Fagus orientalis Lipsky, Quercus castaneifolia C. A. Mey., Parrotia persica (DC.) C. 

A. Mey., Carpinus betulus L. are the main edificators in Hyrcanian forests. In these areas, the 

evergreen plant species Buxus hyrcana, Ilex hyrcana, Ruscus hyrcanus and Danae racemosa form 

the undergrowth. Ruscus hyrcanus usually forms undergrowth in lowlands and foothills, Danae 

racemosa more often on riverbanks and damp ravines, and Ilex hyrcana in oak and beech forests. 

As a result of the monitoring, the taxonomic composition of the tree and shrub flora of 

Hyrcanus was studied, from 54 species of tree and shrub plants belonging to 21 genera, for 28 

seasons at different stages of plant development. 
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SPECIES OF THE Euscelis Brull® GENUS DAMAGED TO Medicago 

IN THE FERGANA VALLEY 

 

ÉKojevnikova A., Dr. habil., Tashkent State Agrarian University,  

Tashkent, Uzbekistan, gnadezhda03@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʨʝʜʠʪʝʣʝʡ ʣʶʮʝʨʥʳ ʠʟ 

ʦʪʨʷʜʘ ʨʘʚʥʦʢʨʳʣʳʭ (Homoptera) ʚ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ, ʠʭ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʦʪʤʝʯʝʥʳ 

ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʝ ʚʠʜʳ ʠʟ ʨʦʜʘ Euscelis Brull®, ʠʭ ʧʠʱʝʚʳʝ ʩʚʷʟʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʚʨʝʜʦʥʦʩʥʦʩʪʴ, ʦʩʦʙʝʥʥʦʩʪʠ ʬʘʟ ʨʘʟʚʠʪʠʷ, ʠʭ ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʨʘʛʠ. ʆʧʨʝʜʝʣʝʥʦ, 

ʯʪʦ ʩʨʝʜʠ ʨʘʚʥʦʢʨʳʣʳʭ, ʩʝʤʝʡʩʪʚʦ Cicadellidae ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ, ʦʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʙʠʦʪʦʧʘʤʠ ʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʘʛʨʦʙʠʦʮʝʥʦʟʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʠʜʳ ʨʘʚʥʦʢʨʳʣʳʭ ʥʘʩʝʢʦʤʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʮʠʢʘʜ, 

ʚ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤʠ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʚʳʩʦʢʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʳ ʠ ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʦʙʠʪʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʪ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʮʠʢʘʜ: Euscelis lineolata Brull®, Euscelis 

plebeius (Fall®n) ̫ʚʣʷʶʪʩʷ ʚʨʝʜʠʪʝʣʷʤʠ ʣʶʮʝʨʥʳ. 

 

Abstract. The article presents materials on the study of herbivorous pests of Medicago in 

Fergana Valley from the order Homoptera, their species composition, the most harmful species of 

the Euscelis Brull® genus, their food relations, biological characteristics, harmfulness, features of 

development phases, their natural enemies were noted. It has been determined that the Cicadellidae 

family occupies a special place among the Homoptera; it is ecologically associated with various 

biotopes and plays an important role in agrobiocenosis. As a result of the research, it was revealed 

that the species of Homoptera, in particular cicadas, are characterized by complex bioecological 

features, highly specialized and well adapted for living in Fergana Valley. The studies are of 

practical importance, since some species of cicadas: Euscelis lineolata Brull®, Euscelis plebeius 

(Fall®n) are pests of Medicago. The author revealed the harmfulness of cicada species found on 

Medicago, which is as follows: Insects suck juices from the vascular bundles of roots, stems, leaf 

veins and from leaf cells.  They inflict wounds on the vegetative parts of the plant with their 

ovipositor during oviposition. Some species transmit viral plant diseases.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʢʘʜʳ, ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ, ʣʶʮʝʨʥʘ.  

 

Keywords: Euscelis, plant protection, Medicago. 

 

ʎʠʢʘʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʦʪʨʷʜʫ Homoptera, ʩʝʨʠʠ (Auchenorrhyncha) ʷʚʣʷʶʪʩʷ ʜʦʚʦʣʴʥʦ 

ʙʦʣʴʰʦʡ ʛʨʫʧʧʦʡ ʥʘʩʝʢʦʤʳʭ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʰʠʨʦʪʘʭ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʥʦʛʦʚʠʜʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʚʦ ʤʥʦʛʠʭ ʥʘʟʝʤʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. 
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ɿʥʘʯʝʥʠʝ ʣʶʮʝʨʥʳ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʃʶʮʝʨʥʘ ʩʚʷʟʳʚʘʝʪ ʘʟʦʪ ʚʦʟʜʫʭʘ ʠ ʥʘʢʘʧʣʠʚʘʝʪ 

ʝʛʦ ʚ ʢʣʫʙʝʥʴʢʘʭ ʥʘ ʢʦʨʥʷʭ, ʚ ʮʝʣʦʤ ʦʙʦʛʘʱʘʝʪ ʧʦʯʚʫ ʫʩʚʦʷʝʤʳʤ ʘʟʦʪʦʤ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʶʪ ʢʫʣʴʪʫʨʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʩ ʣʶʮʝʨʥʦʡ, ʦʥʘ ʫʣʫʯʰʘʝʪ ʩʪʨʫʢʪʫʨʘ 

ʧʦʯʚʳ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʝʪ ʬʫʨʘʞʥʫʶ ʤʘʩʩʫ ʙʦʛʘʪʫʶ ʮʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ (ʙʝʣʢʦʤ, 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʩʦʣʷʤʠ ʠ ʪ. ʜ.).  

ʇʦʩʢʦʣʴʢʫ ʣʶʮʝʨʥʘ ʧʦʚʨʝʞʜʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ, ʮʝʣʴʶ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʪʠʭ ʥʘʩʝʢʦʤʳʭ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʠʜʦʚ ʨʦʜʘ Euscelis Brull®, ʧʦʚʨʝʞʜʘʶʱʠʭ ʣʶʮʝʨʥʫ ʚ ʌʝʨʛʘʥʩʢʦʡ 

ʜʦʣʠʥʝ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ɸ. ʐ. ʍʘʤʨʘʝʚ, ɼ. ʈ. ɸʙʜʫʣʣʘʝʚʘ, ʐ. ʂʦʤʠʣʦʚʘ, ɸ. ʍ. ʂʫʯʢʘʨʦʚ, ɿ. ʆ. 

ɹʝʢʙʝʨʛʝʥʦʚʘ, K. Zakirov, M. Mirzakarimova, ɸ. ɻ. ʂʦʞʝʚʥʠʢʦʚʘ ʠ ʜʨʫʛʠʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʤʝʯʘʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʞʠʟʥʝʥʥʳʭ ʘʨʝʘʣʦʚ ʠ ʫʩʠʣʝʥʠʝ ʚʨʝʜʦʥʦʩʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʚʨʝʜʠʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʝ ʢʣʦʧʳ, ʮʠʢʘʜʳ, ʙʝʣʦʢʨʳʣʢʠ, ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʤʦʣʝʡ ʠ ʜʨʫʛʠʭ ʥʘʩʝʢʦʤʳʭ [1ï5, 12]. 

ʇʦ ʦʙʱʝʤʫ ʤʥʝʥʠʶ ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ, ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʦʨʘʟʜʦ 

ʵʬʬʝʢʪʠʚʥʝʡ, ʯʝʤ ʫʩʪʨʘʥʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʟʜʦʨʦʚʴʝʤ 

ʨʘʩʪʝʥʠʡ. ʅʝʨʝʜʢʦ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʦʙʦʩʥʦʚʘʣʠʩʴ, 

ʠʩʢʦʨʝʥʠʪʴ ʦʯʝʥʴ ʪʨʫʜʥʦ, ʘ ʠʥʦʛʜʘ ʥʝʚʦʟʤʦʞʥʦ [6, 7]. 

ʉʝʤʝʡʩʪʚʦ Cicadellidae Latreille, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʠʪʩʷ ʨʦʜ Euscelis Brull®, ʧʨʠʥʘʜʣʝʞʠʪ 

ʢ ʨʘʚʥʦʢʨʳʣʳʤ ʩʦʩʫʱʠʤ ʥʘʩʝʢʦʤʳʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʙʠʦʪʦʧʘʤʠ. 

ʄʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʚʨʝʜʠʪʝʣʷʤʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤʠ ʟʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʵʢʩʧʨʝʩʩ 

ʜʠʘʛʥʦʩʪʠʢʠ ʚʨʝʜʠʪʝʣʝʡ ʠ ʠʭ ʤʦʥʠʪʦʨʠʥʛ.  

ʌʝʨʛʘʥʩʢʘʷ ʜʦʣʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ. ʕʪʦʪ ʨʝʛʠʦʥ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʧʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚʳʨʘʱʠʚʘʥʠʝ ʤʥʦʛʠʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʩʠʩʪʝʤʝ ʭʨʝʙʪʦʚ ʊʷʥʴ-ʐʘʥʷ ʠ ʇʘʤʠʨʦ-ɸʣʘʷ ʌʝʨʛʘʥʩʢʘʷ 

ʜʦʣʠʥʘ ð ɻ ʪʦ ʛʣʫʙʦʢʘʷ ʚʧʘʜʠʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʤʝʞʜʫ ʛʦʨ. ʌʝʨʛʘʥʩʢʘʷ ʜʦʣʠʥʘ ʦʛʨʘʥʠʯʝʥʘ 

ʭʨʝʙʪʘʤʠ ʩ ʶʛʘ ɸʣʘʡʩʢʠʤ ʠ ʊʫʨʢʝʩʪʘʥʩʢʠʤ, ʩ ʚʦʩʪʦʢʘ ʌʝʨʛʘʥʩʢʠʤ ʠ ɸʪʦʡʥʘʢʩʢʠʤ, ʩ ʩʝʚʝʨʘ 

ʏʘʪʢʘʣʴʩʢʠʤ ʠ ʂʫʨʘʤʠʥʩʢʠʤ ʭʨʝʙʪʘʤʠ [6, 8]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ ʨʘʙʦʪʳ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʠʣʠʩʴ 10-ʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 

ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ ʋʟʙʝʢʠʩʪʘʥʘ. ɺ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʩʚʦʡʩʪʚʝʥʥʳʭ ʉʨʝʜʥʝʡ ɸʟʠʠ. ʂʣʠʤʘʪ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʘʩʫʰʣʠʚʦʩʪʴʶ ʠ ʤʘʣʦʡ ʦʙʣʘʯʥʦʩʪʴʶ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʩʫʭʠʤ ʣʝʪʦʤ, ʥʝʫʩʪʦʡʯʠʚʦʡ ʜʦʞʜʣʠʚʦʡ ʟʠʤʦʡ ʩ ʩʠʣʴʥʳʤʠ ʟʘʤʦʨʦʟʢʘʤʠ. 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʤʘʪʘ ʌʝʨʛʘʥʩʢʘʷ ʜʦʣʠʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʝʭʦʜʥʦʡ ʦʙʣʘʩʪʠ 

ʦʪ ʫʤʝʨʝʥʥʦʡ ʢ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʝ ʩ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʯʝʨʪʘʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ. ɺ 

ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʝ ʚ ʵʥʪʦʤʦʣʦʛʠʠ ʤʝʪʦʜʠʢʠ [3, 9].  

ʇʨʦʚʦʜʠʣʠʩʴ ʩʪʘʮʠʦʥʘʨʥʳʝ ʠ ʤʘʨʰʨʫʪʥʳʝ ʩʙʦʨʳ, ʥʘʙʣʶʜʝʥʠʷ, ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ ʫʯʝʪʳ. 

ʉʙʦʨ ʥʘʩʝʢʦʤʳʭ ʧʨʦʚʦʜʠʣʠ ʦʙʳʯʥʳʤ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʤ ʩʘʯʢʦʤ ʠ ʩʘʯʢʦʤ ʩʦ ʩʲʝʤʥʳʤʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ. ʉʦʙʨʘʥʥʳʝ ʥʘʩʝʢʦʤʳʝ ʠʟ ʩʘʯʢʘ ʩʦʙʠʨʘʣʠʩʴ ʠ ʜʦʩʪʘʚʣʷʣʠʩʴ ʚ 

ʣʘʙʦʨʘʪʦʨʠʶ, ʛʜʝ ʧʨʦʚʦʜʠʣʘʩʴ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʚʟʷʪʳʭ ʧʨʦʙ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʦʨʤʦʚʳʭ ʩʚʷʟʝʡ, ʩʙʦʨ ʮʠʢʘʜ ʩ ʨʘʩʪʝʥʠʡ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚʨʫʯʥʫʶ, ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʙʠʨʢʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʙʠʦʣʦʛʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʦʣʴʟʦʚʘʣʠʩʴ ʩʘʜʢʘʤʠ, 

ʧʦʣʦʛʘʤʠ ʠ ʤʘʨʣʝʚʳʤʠ ʠʟʦʣʷʪʦʨʘʤʠ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʵʢʩʧʨʝʩʩ ʜʠʘʛʥʦʩʪʠʢʠ ʚʨʝʜʠʪʝʣʝʡ, ʥʘʤʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʚʳʙʦʨʦʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʮʠʢʘʜ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʚʘʞʥʦʝ ʜʣʷ ʙʦʨʴʙʳ 

ʩ ʥʠʤʠ ʟʥʘʯʝʥʠʝ [10]. ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʣʝʜʫʶʱʘʷ, ʦʨʠʛʠʥʘʣʴʥʘʷ ʠ ʫʜʦʙʥʘʷ 

ʠʤʝʥʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʮʠʢʘʜʦʚʳʭ ʤʝʪʦʜʠʢʘ. ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʙʦʨʘʭ ʚʳʙʦʨʢʘ ʮʠʢʘʜ ʠʟ ʩʘʯʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʚʪʦʨʦʤ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʠ ʥʘ ʢʦʪʦʨʦʝ ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ. ʇʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩʦʩʪʦʠʪ 

ʠʟ ʧʨʦʙʠʨʢʠ ʠ ʩʪʝʢʣʷʥʥʦʡ ʪʨʫʙʢʠ ʦʜʠʥʘʢʦʚʦʛʦ ʜʠʘʤʝʪʨʘ ʠ ʜʣʠʥʳ, ʩ ʧʨʦʙʠʨʢʦʡ. ʇʨʦʙʠʨʢʘ ʠ 

ʪʨʫʙʢʘ ʩʦʝʜʠʥʝʥʳ ʨʝʟʠʥʦʚʦʡ ʪʨʫʙʢʦʡ ʜʣʠʥʦʡ 5ï8 ʩʤ. ʈʝʟʠʥʦʚʘʷ ʪʨʫʙʢʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʢʣʘʜʳʚʘʪʴ ʩʪʝʢʣʷʥʥʳʝ ʯʘʩʪʠ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ, ʧʨʠʯʝʤ, ʚ ʤʝʩʪʝ ʠʟʛʠʙʘ ʨʝʟʠʥʘ 

ʩʧʣʶʱʠʚʘʝʪʩʷ ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ ʥʘʩʝʢʦʤʳʭ ʠʟ ʩʪʝʢʣʷʥʥʦʡ ʪʨʫʙʢʠ ʚ 

ʧʨʦʙʠʨʢʫ ʠ ʥʘʦʙʦʨʦʪ. ʇʨʠ ʚʳʙʦʨʢʝ ʥʘʩʝʢʦʤʳʭ ʠʟ ʩʘʯʢʘ ʧʨʠʙʦʨ ʥʘʭʦʜʠʪʩʷ ʚ ʩʣʦʞʝʥʥʦʤ 

ʧʦʣʦʞʝʥʠʠ. ʂʘʢ ʪʦʣʴʢʦ ʪʨʫʙʢʘ ʥʘʧʦʣʥʷʝʪʩʷ ʥʘʩʝʢʦʤʳʤʠ, ʧʨʠʙʦʨ ʨʘʩʧʨʷʤʣʷʶʪ ʧʨʠʧʦʜʥʠʤʘʶʪ 

ʝʛʦ ʧʨʦʙʠʨʢʦʡ ʢʚʝʨʭʫ ʠ ʥʘʩʝʢʦʤʳʝ ʯʝʨʝʟ ʨʝʟʠʥʦʚʫʶ ʪʨʫʙʢʫ ʧʝʨʝʭʦʜʷʪ ʚ ʧʨʦʙʠʨʢʫ. ɿʘʪʝʤ 

ʧʨʠʙʦʨ ʩʢʣʘʜʳʚʘʶʪ ʠ ʧʨʦʜʦʣʞʘʶʪ ʚʳʙʠʨʘʪʴ ʮʠʢʘʜ ʠʟ ʩʘʯʢʘ ʚ ʩʪʝʢʣʷʥʥʫʶ ʪʨʫʙʢʫ, ʧʦ ʤʝʨʝ 

ʥʘʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʡ, ʥʘʩʝʢʦʤʳʭ ʩʥʦʚʘ ʧʝʨʝʚʦʜʷʪ ʚ ʧʨʦʙʠʨʢʫ.  

ɺʠʜʳ ʩʝʤʝʡʩʪʚʘ Cicadellidae ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʵʪʦ ʤʝʣʢʠʝ ʠ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ 

ʥʘʩʝʢʦʤʳʝ, ʠʤʝʶʱʠʝ ʰʠʨʦʢʠʝ ʟʘʜʥʠʝ ʪʘʟʠʢʠ, ʟʘʜʥʠʝ ʛʦʣʝʥʠ ʫ ʥʠʭ ʧʣʦʩʢʠʝ, ʯʝʪʳʨʝʭʛʨʘʥʥʳʝ 

ʩʦ ʱʝʪʠʥʢʘʤʠ ʧʦ ʥʘʨʫʞʥʳʤ ʨʝʙʨʘʤ. ʕʪʦ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʩʝʤʝʡʩʪʚʦ ʮʠʢʘʜʦʚʳʭ. ʀʤʝʥʥʦ ʢ 

ʥʝʤʫ ʦʪʥʦʩʷʪʩʷ, ʠʟʫʯʘʝʤʳʝ ʥʘʤʠ ʪʘʢʠʝ ʚʨʝʜʠʪʝʣʠ, ʢʘʢ Austroagallia zachvatkini Vilbaste, 

Anaceratagallia venosa (de Fourcroy), Cicadella viridis (L.), Empoasca meridiana Zachvatkin, 

Kyboasca bipunctata (Oshanin), Circulifer opacipennis (Lethierry) ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʚʠʜʳ. 

ʈʦʜ Euscelis Brull® ʚʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥ Brull® ʚ 1832 ʛʦʜʫ, ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʮʠʢʘʜ ʵʪʦʛʦ 

ʨʦʜʘ ʠʟʫʯʘʣʠ ʦʪʨʳʚʦʯʥʦ. ʂ ʵʪʦʤʫ ʨʦʜʫ, ʚ ʫʩʣʦʚʠʷʭ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ, ʦʪʥʦʩʷʪʩʷ ʥʝʙʦʣʴʰʠʝ 

ʮʠʢʘʜʳ ʩ ʢʨʝʧʢʠʤ ʠ ʢʦʨʦʪʢʠʤ ʪʝʣʦʤ. ɻʦʣʦʚʘ ʫ ʥʠʭ ʰʠʨʝ ʧʝʨʝʜʥʝʩʧʠʥʢʠ, ʪʝʤʷ ʚʳʧʫʢʣʦʝ, 

ʧʷʪʠʫʛʦʣʴʥʦʝ, ʩʧʝʨʝʜʠ ʫʛʣʦʚʘʪʦ ʚʳʛʥʫʪʦʝ, ʧʣʘʚʥʦ ʟʘʢʨʫʛʣʝʥʥʦʝ. ʇʨʦʩʪʳʝ ʛʣʘʟʢʠ ʣʝʞʘʪ ʙʣʠʞʝ 

ʢ ʩʣʦʞʥʳʤ ʛʣʘʟʘʤ. ʃʠʮʦ ʚʳʧʫʢʣʦʝ, ʬʨʦʥʪʦʢʣʠʧʝʫʩ ʚʜʚʦʝ ʜʣʠʥʥʝʝ ʘʥʪʝʢʣʠʧʝʫʩʘ, ʰʠʨʦʢʠʡ ʠ 

ʦʢʨʫʛʣʳʡ. ɸʥʪʝʢʣʠʧʝʫʩ ʧʘʨʘʣʣʝʣʴʥʦʙʦʢʠʡ, ʥʝʤʥʦʛʦ ʜʣʠʥʥʝʝ ʩʚʦʝʡ ʰʠʨʠʥʳ, ʩʣʘʙʦ 

ʚʳʧʫʢʣʳʡ. ʇʝʨʝʜʥʝʩʧʠʥʢʘ ʚʳʧʫʢʣʘʷ, ʧʝʨʝʜʥʷʷ ʝʝ ʛʨʘʥʴ ʦʢʨʫʛʣʘʷ, ʟʘʜʥʷʷ ʧʨʷʤʘʷ ʩʦ 

ʩʨʝʟʘʥʥʳʤʠ ʫʛʣʘʤʠ, ʧʦ ʩʪʦʨʦʥʘʤ ʩʣʘʙʦ ʟʘʢʨʫʛʣʝʥʥʘʷ. ɿʘʜʥʷʷ ʧʦʣʦʚʠʥʘ ʧʝʨʝʜʥʝʩʧʠʥʢʠ ʚ 

ʧʦʧʝʨʝʯʥʳʭ ʠ ʤʦʨʱʠʥʠʩʪʳʭ ʙʦʨʦʟʜʢʘʭ. ʆʙʝ ʧʘʨʳ ʢʨʳʣʴʝʚ ʨʘʟʚʠʪʳʝ, ʜʣʠʥʥʝʝ ʙʨʶʰʢʘ, 

ʥʘʜʢʨʳʣʴʷ ʧʨʦʟʨʘʯʥʳʝ ʠʣʠ ʩ ʩʠʣʴʥʦʡ ʧʠʛʤʝʥʪʘʮʠʝʡ. ɾʠʣʢʠ ʩʚʝʪʣʳʝ, ʫ ʩʘʤʦʢ ʥʘʜʢʨʳʣʴʷ 

ʠʥʦʛʜʘ ʫʢʦʨʦʯʝʥʥʳʝ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʣʶʮʝʨʥʝ ʞʠʚʫʪ, ʨʘʟʚʠʚʘʶʪʩʷ ʠ 

ʥʘʥʦʩʷʪ ʚʨʝʜ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ: Euscelis lineolatus Brull®, Euscelis plebeius (Fall®n.). 

Euscelis lineolatus Brull® ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʵʪʦ ʙʫʨʳʝ ʮʠʢʘʜʳ, ʩ ʯʝʨʥʦ-ʙʫʨʳʤ 

ʨʠʩʫʥʢʦʤ. ʈʠʩʫʥʦʢ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʥʘ ʪʝʤʝʥʠ ʠ ʧʝʨʝʜʥʝʩʧʠʥʢʝ. ʃʠʮʦ ʩ ʙʫʨʦ-ʯʝʨʥʳʤ 

ʨʠʩʫʥʢʦʤ. ʉʪʠʣʫʩʳ ʦʙʳʯʥʦʛʦ ʩʪʨʦʝʥʠʷ ʩ ʜʣʠʥʥʦʡ ʧʘʣʴʮʝʚʠʜʥʦʡ, ʩʚʝʨʥʫʪʦʡ ʚ ʩʪʦʨʦʥʫ 

ʚʝʨʰʠʥʦʡ. ʕʜʝʘʛʫʩ ʜʦʨʩʦʚʝʥʪʨʘʣʴʥʦ ʫʧʣʦʱʝʥʥʳʡ, ʚʳʛʥʫʪʳʡ. ɺʝʨʰʠʥʘ ʝʛʦ ʟʘʢʨʫʛʣʝʥʥʘʷ ʙʝʟ 

ʦʪʨʦʩʪʢʦʚ. ɻʦʥʦʧʦʨ ʩʫʙʘʧʠʢʘʣʴʥʦ-ʜʦʨʩʘʣʴʥʳʡ. ʈʘʟʤʝʨʳ ʩʘʤʮʘ 3,5 ʤʤ, ʩʘʤʢʠ 3,3ï3,6 ʤʤ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʜʘ ʩʣʝʜʫʶʱʝʝ: ʂʘʥʘʨʩʢʠʝ ʦʩʪʨʦʚʘ, ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ, ɽʚʨʦʧʘ, ʀʦʨʜʘʥʠʷ, 

ɸʟʝʨʙʘʡʜʞʘʥ, ʋʟʙʝʢʠʩʪʘʥ. ʇʦ ʩʚʝʜʝʥʠʷʤ ɻ. ʂ. ɼʫʙʦʚʩʢʦʛʦ ʮʠʢʘʜʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʨʘʚʥʠʥ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʛʜʝ ʦʪʣʦʞʝʥʥʳʝ ʮʠʢʘʜʘʤʠ ʢ ʢʦʥʮʫ ʘʧʨʝʣʷ ʷʡʮʘ ʚʧʘʜʘʶʪ ʚ ʜʠʘʧʘʫʟʫ [3]. 

ʃʠʯʠʥʢʠ ʠʟ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʷʠʮ ʧʦʷʚʣʷʶʪʩʷ ʚ ʥʘʯʘʣʝ ʤʘʨʪʘ ʠ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʟʘʢʘʥʯʠʚʘʝʪ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʢ ʢʦʥʮʫ ʤʘʨʪʘ. ɺ ʥʘʯʘʣʝ ʘʧʨʝʣʷ ʫ ʩʘʤʦʢ ʥʘʙʣʶʜʘʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʷʠʮ, ʢʦʪʦʨʳʝ ʦʥʠ ʦʪʢʣʘʜʳʚʘʶʪ ʜʦ ʩʝʨʝʜʠʥʳ ʘʧʨʝʣʷ. ʂ ʢʦʥʮʫ ʘʧʨʝʣʷ ʠʤʘʛʦ 

ʮʠʢʘʜ ʧʦʣʥʦʩʪʴʶ ʧʦʛʠʙʘʶʪ. ʆʪʣʦʞʝʥʥʳʝ ʮʠʢʘʜʘʤʠ ʷʡʮʘ ʥʝ ʨʘʟʚʠʚʘʶʪʩʷ ʜʦ ʩʣʝʜʫʶʱʝʡ 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ6. 2023 

https://doi.org/10.33619/2414-2948/91 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 83 

 

ʚʝʩʥʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, Euscelis lineolatus Brull® ʜʘʝʪ 1 ʛʝʥʝʨʘʮʠʶ ʚ ʛʦʜ, ʧʨʦʭʦʜʠʪ ʪʨʠ ʬʘʟʳ 

ʨʘʟʚʠʪʠʷ ʠ ʟʠʤʫʝʪ ʚ ʬʘʟʝ ʷʡʮʘ. ʎʠʢʘʜʘ Euscelis lineolatus Brull® ʦʙʥʘʨʫʞʝʥʘ ʥʘʤʠ ʥʝ ʪʦʣʴʢʦ 

ʥʘ ʣʶʮʝʨʥʝ. ʉʙʦʨ ʙʳʣ ʥʘ ʧʰʝʥʠʮʝ ʠ ʷʯʤʝʥʝ. ʄʝʩʪʘʤʠ ʵʪʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ. Euscelis 

plebeius (Fall®n) ʚ ʫʩʣʦʚʠʷʭ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʵʪʦ ʙʫʨʳʝ ʠʣʠ ʙʫʨʦʚʘʪʳʝ ʮʠʢʘʜʳ ʩ 

ʢʨʘʩʥʦʚʘʪʳʤʠ ʪʦʥʘʤʠ, ʩ ʙʫʨʳʤ ʨʠʩʫʥʢʦʤ ʚʝʨʭʘ. ʉʪʠʣʫʩʳ ʦʙʳʯʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʩ ʫʜʣʠʥʝʥʥʦʡ 

ʧʘʣʴʮʝʚʠʜʥʦʡ, ʥʝʤʥʦʛʦ ʩʚʝʨʥʫʪʦʡ ʚ ʩʪʦʨʦʥʫ ʚʝʨʰʠʥʦʡ. ʉʪʚʦʣ ʵʜʝʘʛʫʩʘ ʧʣʦʩʢʠʡ, ʰʠʨʦʢʠʡ. 

ɺʝʨʰʠʥʘ ʝʛʦ ʚʳʝʤʯʘʪʘʷ ʩ ʥʝʙʦʣʴʰʠʤʠ ʢʣʶʚʦʚʠʜʥʳʤʠ ʦʪʨʦʩʪʢʘʤʠ ʧʦ ʩʪʦʨʦʥʘʤ. ɻʦʥʦʧʦʨ 

ʩʫʙʘʧʠʢʘʣʴʥʦ-ʜʦʨʩʘʣʴʥʳʡ. ʈʘʟʤʝʨʳ ʩʘʤʮʘ 3,1ï4,1 ʤʤ, ʩʘʤʢʠ 4,8ï5,1 ʤʤ. 

ɺʠʜ Euscelis plebeius (Fall®n) ʙʳʣ ʦʧʠʩʘʥ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ Fall®n ʚ 1806 ʛ. ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

Cicada plebeja, ʟʘʪʝʤ ʙʳʣ ʧʝʨʝʦʧʠʩʘʥ ʤʥʦʛʠʤʠ ʫʯʝʥʳʤʠ ʠ ʜʘʞʝ ʧʝʨʝʭʦʜʠʣ ʚ ʨʘʟʥʳʝ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʪʝʛʦʨʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ ʧʨʠʦʨʠʪʝʪʘ ð ɻ ʪʦ ʚʠʜ 

Euscelis plebeius (Fall®n). ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʦʡ ʮʠʢʘʜʳ ʩʣʝʜʫʶʱʝʝ: ʄʘʜʝʡʨʘ, ʉʝʚʝʨʥʘʷ 

ɸʬʨʠʢʘ, ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ, ʂʠʧʨ, ʊʫʨʮʠʷ, ʀʦʨʜʘʥʠʷ, ʀʟʨʘʠʣʴ, ʀʨʘʥ, ɸʬʛʘʥʠʩʪʘʥ, ʃʘʪʚʠʷ, 

ʋʢʨʘʠʥʘ, ʄʦʣʜʘʚʠʷ, ʝʚʨʦʧʝʡʩʢʘʷ ʯʘʩʪʴ ʈʦʩʩʠʠ, ɸʣʪʘʡ, ʉʠʙʠʨʴ, ɻʨʫʟʠʷ, ɸʨʤʝʥʠʷ, 

ɸʟʝʨʙʘʡʜʞʘʥ, ʂʘʟʘʭʩʪʘʥ, ʊʘʜʞʠʢʠʩʪʘʥ, ʂʳʨʛʳʟʩʪʘʥ, ʋʟʙʝʢʠʩʪʘʥ. ɺ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ 

ʮʠʢʘʜʘ Euscelis plebeius (Fall®n) ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʘ ʚ ʧʨʝʜʛʦʨʴʷʭ ʠ ʛʦʨʘʭ. 

ʆʪʤʝʯʝʥʘ ʥʘ ʣʶʮʝʨʥʝ, ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʦʙʱʘʶʪ, ʯʪʦ ʵʪʦ ʧʦʣʠʬʘʛ [3, 9, 11, 12].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʵʪʦʡ ʮʠʢʘʜʳ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʌʝʨʛʘʥʩʢʦʡ 

ʜʦʣʠʥʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʅʘʤʠ ʮʠʢʘʜʘ Euscelis plebeius (Fall®n) ʚ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ ʦʙʥʘʨʫʞʝʥʘ 

ʥʘ ʣʶʮʝʨʥʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʩʚʝʜʝʥʠʷʤ, ʦʙʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʘ 

(E. lineolatus ʠ E. plebeius) ̫ʚʣʷʶʪʩʷ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ 

ʬʘʫʥʳ ʮʠʢʘʜ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʊʘʙʣʠʮʝ.  

 

ʊʘʙʣʠʮʘ 

ɸʅɸʃʀɿ ʌɸʋʅʓ ʎʀʂɸɼ Euscelidius Ribaut ʠ Euscelis Brull®  (2011ï2022 ʛʛ.) 
 

ʉʝʤʝʡʩʪʚʦ, ʨʦʜ ɺʠʜʳ, ʧʦʚʨʝʞʜʘʶʱʠʝ 

ʣʶʮʝʨʥʫ 

ʅʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʝ ʚʠʜʳ 

ʉʝʤʝʡʩʪʚʦ Cicadellidae 

ʨʦʜ Euscelidius Ribaut 

Euscelidius mundus (Haupt) 

Euscelidius striatus (L.) 

Euscelidius sp. 

Euscelidius mundus (Haupt) 

ʉʝʤʝʡʩʪʚʦ Cicadellidae 

ʨʦʜ Euscelis Brull® 

Euscelis lineolatus Brull® 

Euscelis plebeius (Fall®n.) 

Euscelis lineolatus Brull® 

Euscelis plebeius (Fall®n.) 

ɺʩʝʛʦ: 5 3 

 

ɺ ʊʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠʟ ʜʚʫʭ ʨʦʜʦʚ ʩʝʤʝʡʩʪʚʘ Cicadellidae. ʀʟ ʨʦʜʘ 

Euscelidius Ribaut ʦʙʥʘʨʫʞʝʥʦ ʪʨʠ ʚʠʜʘ ʮʠʢʘʜ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʣʶʮʝʨʥʝ, ʠʟ ʢʦʪʦʨʳʭ 

Euscelidius mundus (Haupt) ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʡ. ɸ ʠʟ ʜʚʫʭ ʚʠʜʦʚ ʨʦʜʘ Euscelis Brull®, ʦʙʘ 

ʚʠʜʘ Euscelis lineolatus Brull® ʠ Euscelis plebeius (Fall®n.) Euscelis plebejus (Fallen) ʷʚʣʷʶʪʩʷ 

ʚʨʝʜʠʪʝʣʷʤʠ ʣʶʮʝʨʥʳ. ʊ. ʝ. ʦʙʘ ʚʠʜʘ ʪʨʝʙʫʶʪ ʚʥʠʤʘʪʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʂʨʦʤʝ ʵʪʠʭ ʜʚʫʭ 

ʚʠʜʦʚ (E. lineolatus ʠ E. plebeius), ʥʘʤʠ ʙʳʣʠ ʩʦʙʨʘʥʳ ʠ ʜʨʫʛʠʝ ʚʠʜʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʦʜʫ 

Euscelis Brull®. ʆʥʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʙʠʪʘʶʪ ʥʘ ʜʠʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʥʝ ʧʝʨʝʭʦʜʷʪ ʥʘ 

ʣʶʮʝʨʥʫ. ʅʘʧʨʠʤʝʨ, ʚʠʜ Euscelis alsius Ribaut ʙʳʣ ʩʦʙʨʘʥ ʩ ʜʠʢʦʡ ʟʣʘʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ɹʠʦʣʦʛʠʷ Euscelis plebeius (Fall®n) ʠ Euscelis alsius Ribaut ʠʤʝʝʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ ʙʠʦʣʦʛʠʝʡ  

Euscelis lineolatus Brull®. ʃʠʪʝʨʘʪʫʨʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʨʘʛʘʭ ʮʠʢʘʜʦʚʳʭ 

ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʎʠʢʘʜʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʘʧʘʜʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʚʨʘʛʦʚ, ʩʥʠʞʘʶʱʠʝ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ. ʀʭ ʫʥʠʯʪʦʞʘʶʪ ʧʨʝʩʤʳʢʘʶʱʠʝʩʷ, ʧʠʪʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʧʪʠʮʳ ʤʝʩʪʥʦʡ ʬʘʫʥʳ ʠ ʜʨʫʛʠʝ ʞʠʚʦʪʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʩʝʢʦʤʳʝ. ɽʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ 
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ʮʠʢʘʜ ʙʳʣʠ ʟʘʨʘʞʝʥʳ ʧʘʨʘʟʠʪʘʤʠ ʠʟ ʩʝʤʝʡʩʪʚ Dryinidae ʠ Dorylidae. 

 

ɺʳʚʦʜʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʮʠʢʘʜʦʚʳʭ ʠʟ ʨʦʜʘ Euscelis Brull®, 

ʧʦʚʨʝʞʜʘʶʱʠʭ ʣʶʮʝʨʥʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʣʶʮʝʨʥʝ ʞʠʚʫʪ, ʨʘʟʚʠʚʘʶʪʩʷ ʠ 

ʧʠʪʘʶʪʩʷ Euscelis lineolatus Brull® ʠ Euscelis plebeius (Fall®n). ʀʟʫʯʝʥʠʝ ʵʥʪʦʤʦʬʘʛʦʚ 

ʜʦʤʠʥʘʥʪʥʳʭ ʚʠʜʦʚ ʮʠʢʘʜ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʮʠʢʘʜ ʫʥʠʯʪʦʞʘʶʪ ʭʠʱʥʳʝ ʠ ʧʘʨʘʟʠʪʠʯʝʩʢʠʝ 

ʞʠʚʦʪʥʳʝ. ʀʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʨʝʜʥʳʭ ʚʠʜʦʚ ʮʠʢʘʜ, ʧʦʟʚʦʣʷʝʪ 

ʥʝ ʪʦʣʴʢʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ, ʥʦ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʙʝʟʦʧʘʩʥʳʝ ʤʝʨʳ ʙʦʨʴʙʳ. 
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Abstract. The paper presents descriptions of some of the most common apple pests. In 

Uzbekistan, the apple tree is one of the most important fruit trees. Damage to the apple tree must be 

controlled, and for this, all types of pests must be studied. Horticultural products from Uzbekistan 

are in demand on the world market. Currently, the export of food, fruit and vegetable products 

totaled about 5 billion dollars. Over the past three years, the volume of exported agricultural 

products has more than tripled. On fruit crops, one of the most dangerous pests are mites. Biological 

control measures on these crops have not yet been developed to the perfection as against pests 

belonging to the class of insects. There are studies where effects on the number of spider mites on 

an apple tree are noticed, where varieties with weak and medium pubescence are especially affected 

by the mite, and varieties with felt pubescence are slightly damaged. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʧʠʩʘʥʠʷ ʥʝʢʦʪʦʨʳʭ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʭ 

ʚʨʝʜʠʪʝʣʝʡ ʷʙʣʦʥʠ. ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʷʙʣʦʥʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ. 

ʇʦʨʘʞʝʥʠʷ ʷʙʣʦʥʠ ʜʦʣʞʥʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ, ʘ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʚʩʝ ʚʠʜʳ 

ʚʨʝʜʠʪʝʣʝʡ. ʇʨʦʜʫʢʮʠʷ ʩʘʜʦʚʦʜʩʪʚʘ ʠʟ ʋʟʙʝʢʠʩʪʘʥʘ ʚʦʩʪʨʝʙʦʚʘʥʘ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʩʧʦʨʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ, ʧʣʦʜʦʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʠʣ ʥʘ ʦʙʱʫʶ 

ʩʫʤʤʫ ʦʢʦʣʦ 5 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʦʙʲʝʤ ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʦʡ 

ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ ʚʳʨʦʩ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ. ʅʘ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨʘʭ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʦʧʘʩʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʢʣʝʱʠ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʳ ʙʦʨʴʙʳ ʥʘ ʵʪʠʭ ʢʫʣʴʪʫʨʘʭ ʧʦʢʘ 

ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʧʨʦʪʠʚ ʜʨʫʛʠʭ ʚʨʝʜʠʪʝʣʝʡ. ʆʪʤʝʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʥʘ 

ʯʠʩʣʝʥʥʦʩʪʴ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ ʥʘ ʷʙʣʦʥʝ, ʛʜʝ ʩʦʨʪʘ ʩʦ ʩʣʘʙʳʤ ʠ ʩʨʝʜʥʠʤ ʦʧʫʰʝʥʠʝʤ 

ʦʩʦʙʝʥʥʦ ʩʪʨʘʜʘʶʪ ʦʪ ʢʣʝʱʘ, ʘ ʩʦʨʪʘ ʩ ʚʦʡʣʦʯʥʳʤ ʦʧʫʰʝʥʠʝʤ ʧʦʚʨʝʞʜʘʶʪʩʷ ʩʣʘʙʦ. 

 

Keywords: pests, Malus, control, Uzbekistan. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʨʝʜʠʪʝʣʠ, ʷʙʣʦʥʷ, ʙʦʨʴʙʘ, ʋʟʙʝʢʠʩʪʘʥ. 

 

The appearance of the numerous apple-infesting species varies as follows: The brown mite: 

The adult female is a dull reddish brown with dark orange markings on a flattened body. The front 

legs are much longer than the other legs and reach forward from the torso. Adult European red mites 

are globular, reddish, and have white spines. Immatures resemble adults but are smaller. Red and 

globular eggs (Figure 1, 2). Adult females are pale yellow to white with two or three dark, 

rectangular marks on each side of the abdomen. Immatures resemble the two-spotted spider mite; 

however, they are more yellowish in color. Eggs are transparent and round. Spider mites cause leaf 

damage by puncturing cells and sucking the contents out. This causes little yellow-white dots to 
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appear on the upper leaf surface. In severe infestations, the dots merge and the leaf turn yellow or 

bronze. Resistance to clofentezine was identified in four populations of the European red mite, 

Panonychus ulmi (Koch), from apple orchards in Ontario after ca. 5 years use. Resistance was 

expressed at high levels (> 2000-fold at the LC 50) to clofentezine in a population selected in the 

laboratory. This population was resistant to hexythiazox and to the organotin compounds cyhexatin 

and fenbutatin-oxide. However, a population selected with fenbutatin-oxide did not show cross 

resistance to clofentezine. The clofentezine-resistant population was not resistant to pyridaben, 

propargite or dicofol [1]. 

Female yellow spider mites overwinter under bark or in soil debris as fertilized females. 

European red mites and brown mites overwinter as eggs in twig bark cracks and immature limbs. 

When the buds break in the spring, they travel to the young leaves and create several generations 

from spring until October. Females can lay up to ten eggs every day and over 200 eggs in their 

lifespan. During the summer, egg-to-adult development can take 7 to 10 days. They flourish in hot, 

dry climates. Webbing is produced by large mite colonies. Wind transport is the primary mode of 

dispersal [2].  
 

  
 

Figure 1. European Red miteôs egg 
 

Figure 2 Codling moth (Cydia pomonella 

(Linnaeus, 1758) on apple 
 

Green apple aphid is a widespread but minor apple pest that also infects pear. It is especially 

vital on young trees. It is brilliant green in color, as the name says, and easily recognized from other 

apple aphid infestations [3]. 

The life cycle begins in April when the aphid hatches from overwintered eggs on the bark, 

although the spring colonies that grow in shoot tips are unimportant. In the summer, winged forms 

emerge and move to the budding branches of other apple trees. In the summer, large, dense colonies 

form along the lengths of these migrantsô branches, and it is these that are harmful. The colonies 

emit a strong, unique odor. Fruits near and beneath colonies are extensively polluted with 

honeydew, which is darkened by sooty mould and cast aphid skins. Black ants are commonly 

present in the colonies [4]. 

When pest assessments are performed from late June to the end of August, the severity of 

infestation by green apple aphid should be determined in each orchard. If more than 10% of shoots 

have green apple aphid infestations producing leaf curling, an insecticide application should be 

considered. The codling moth This pest is as damaging to fruit trees as it is widespread it may be 

found anywhere apples are planted, with the exception of East Asia and Africa. Codling moth is not 
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a new pest; it was brought to America by European settlers more than 200 years ago. Its primary 

host is apples, although it can also infect other fruits such as pears. Not only does the fruit lose its 

flavor, but the damaged areas of the apple may contain aflatoxins, which are carcinogens generated 

by mould. Lepidopteran insects use sex pheromones to communicate for mating. Olfactory 

communication and mate-finding can be prevented by permeating the atmosphere with synthetic 

pheromone. Pheromone-mediated mating disruption has become a commercially viable pest 

management technique and is used to control the codling moth, Cydia pomonella, a key insect pest 

of apple, on 160,000 ha worldwide. The codling moth sex pheromone, codlemon, is species specific 

and nontoxic. Orchard treatments with up to 100 grams of synthetic codlemon per hectare 

effectively control codling moth populations over the entire growing season. Practical 

implementation of the mating disruption technique has been realized at an opportune time, as 

codling moth has become resistant to many insecticides. We review codling moth chemical ecology 

and factors underlying the behavioral mechanisms and practical implementation of mating 

disruption. Area-wide programs are the result of collaborative efforts between academic research 

institutions, extension, chemical industries, and grower organizations, and they demonstrate the 

environmental and economic relevance of pheromone research [5]. 

The codling moth goes through four stages of development: egg, larva, pupa, and adult. The 

number of generations per year grows as the climate and weather warm. It is not uncommon to have 

two, three, or even four generations per year. The developed larvae spend the winter in a thick 

cocoon under the bark scales and in plant detritus or soil around the base of host trees. The larvae 

pupate in early spring, and the adult moths emerge around the time the apples begin to bloom. Adult 

moths are only active when the temperature rises over 60 degrees Fahrenheit and in the hours before 

and after sunset. To mate, the moths require temperatures of at least 62 degrees Fahrenheit at 

sundown. A female lays solitary eggs on leaves, stems, or growing fruit at night, totaling 70 to 100 

eggs. The eggs hatch in six to twenty days [6]. 

The emerging larvae dig deeply into the developing fruit's core to feed on the seeds for three 

to five weeks before exiting the fruit. They fall from the tree and crawl to a sheltered area, such as 

plant debris on the ground or bark cracks, where they spin a cocoon for their pupa. In mid-summer, 

the next generation of adult moths emerges, and the life cycle begins again. The larvae found in fall-

harvested apples are usually from the second or third generation. Management-biological control. 

Cool, moist temperatures early in the season keep spider mite populations in check. Lady beetles 

(Stethorus spp.) and minute pirate bugs (Orius spp.) provide significant natural control. Predator 

mites like Typhlodromus spp. or Neoseiulus fallacis (Garman, 1948) (= Amblyseius fallacis 

(Garman, 1948)) are also helpful in controlling spider mite populations and can be purchased. To 

protect predators, avoid broad-spectrum insecticide spraying. Spider mite infections thrive in dry, 

dusty environments, so avoid generating these circumstances and stressing the plants. Cover crops 

also help to alleviate dust and mite concerns. Broadleaf weeds such as mallow, bindweed, white 

clover, and knotweed increase mite populations. Mite numbers may be reduced if these weeds are 

suppressed through cultivation or grasses. Mites can be removed off the tree by using a forceful 

stream of water. Trees that have been drought-stressed are more vulnerable. Excessive nitrogen 

applications promote mite growth. The suppression of this pest in the past relied on intensive 

insecticide application(s) which ultimately led to the development of resistance an Effective 

strategy should involve all available tools for pest control for their monitoring. 
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Abstract. Scale insects are major pests of crops and ornamental plants, with Diaspididae, 

Pseudococcidae, and Coccidae being the three most important families. They can cause economic 

damage by sucking sap, injecting poisons, and transmitting viruses. Mealybugs and soft scales may 

also cause indirect damage by excreting honeydew onto the plant surface. National phytosanitary 

services conduct active inspections for these insects, and morphological identification is achievable, 

but difficult. Diaspididae are a family of fast-breeding insects that suck plant sap and produce 

a sticky material called pad, which attracts ants. Diaspididae is a type of sap-sucking insect that 

affects hard-leaved orchids, citrus, ficus, and other plants. Females are aphids and generate wax that 

provides a protective shield. The shield itself can be circular or extended and can range in color 

from light to dark brown. Diaspididae produces eggs (up to 3000 pieces) under the shield, from 

which very small, mobile young individuals hatch. Males have two front wings and can fly to other 

plants; their life cycle is only a few days long. 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘʩʝʢʦʤʳʝ ̫ ʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʠʯʝʤ Diaspididae, Pseudococcidae ʠ Coccidae ̫ ʚʣʷʶʪʩʷ 

ʪʨʝʤʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʩʝʤʝʡʩʪʚʘʤʠ. ʆʥʠ ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʚʳʩʘʩʳʚʘʷ 

ʩʦʢ, ʚʚʦʜʷ ʷʜʳ ʠ ʧʝʨʝʜʘʚʘʷ ʚʠʨʫʩʳ. ʄʫʯʥʠʩʪʳʝ ʯʝʨʚʝʮʳ ʠ ʣʦʞʥʦʱʠʪʦʚʢʠ ʪʘʢʞʝ ʤʦʛʫʪ 

ʥʘʥʦʩʠʪʴ ʢʦʩʚʝʥʥʳʡ ʫʱʝʨʙ, ʚʳʜʝʣʷʷ ʤʝʜʚʷʥʫʶ ʧʘʜʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʩʪʝʥʠʷ. ʅʘʮʠʦʥʘʣʴʥʳʝ 

ʬʠʪʦʩʘʥʠʪʘʨʥʳʝ ʩʣʫʞʙʳ ʧʨʦʚʦʜʷʪ ʘʢʪʠʚʥʳʝ ʧʨʦʚʝʨʢʠ ʵʪʠʭ ʥʘʩʝʢʦʤʳʭ, ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʜʦʩʪʠʞʠʤʘ, ʥʦ ʟʘʪʨʫʜʥʝʥʘ. Diaspididae ð ʵʪʦ ʩʝʤʝʡʩʪʚʦ ʙʳʩʪʨʦ 

ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʥʘʩʝʢʦʤʳʭ, ʢʦʪʦʨʳʝ ʚʳʩʘʩʳʚʘʶʪ ʩʦʢ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʠʟʚʦʜʷʪ ʤʝʜʚʷʥʫʶ 

ʧʘʜʴ, ʢʦʪʦʨʘ ̫ʧʨʠʚʣʝʢʘʝʪ ʤʫʨʘʚʴʝʚ. Diaspididae ʧʦʨʘʞʘʶʪ ʞʝʩʪʢʦʣʠʩʪʥʳʝ ʦʨʭʠʜʝʠ, 

ʮʠʪʨʫʩʦʚʳʝ, ʬʠʢʫʩʳ ʠ ʜʨʫʛʠʝ ʨʘʩʪʝʥʠʷ. ʉʘʤʢʠ ʧʨʦʠʟʚʦʜʷʪ ʚʦʩʢ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪ ʟʘʱʠʪʥʳʡ 

ʱʠʪ. ʉʘʤ ʱʠʪ ʤʦʞʝʪ ʙʳʪʴ ʢʨʫʛʣʳʤ ʠʣʠ ʚʳʪʷʥʫʪʳʤ, ʘ ʝʛʦ ʮʚʝʪ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 

ʩʚʝʪʣʦʛʦ ʜʦ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ. Diaspididae ʦʪʢʣʘʜʳʚʘʝʪ ʧʦʜ ʱʠʪʢʦʤ ʷʡʮʘ (ʜʦ 3000 ʰʪʫʢ), ʠʟ 

ʢʦʪʦʨʳʭ ʚʳʣʫʧʣʷʶʪʩʷ ʦʯʝʥʴ ʤʝʣʢʠʝ ʧʦʜʚʠʞʥʳʝ ʤʦʣʦʜʳʝ ʦʩʦʙʠ. ʉʘʤʮʳ ʢʨʳʣʘʪʳʝ ʠ ʤʦʛʫʪ 

ʧʝʨʝʣʝʪʘʪʴ ʥʘ ʜʨʫʛʠʝ ʨʘʩʪʝʥʠʷ; ʠʭ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʜʣʠʪʩʷ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ. 

 

Keywords: Coccoidea, ornamental plants, berry crops, sucking insects. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʝʨʚʝʮʳ ʠ ʱʠʪʦʚʢʠ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ, ʷʛʦʜʥʳʝ ʢʫʣʴʪʫʨʳ, 

ʩʦʩʫʱʠʝ ʥʘʩʝʢʦʤʳʝ-ʚʨʝʜʠʪʝʣʠ. 

 

Scale insects (Hemiptera: Coccoidea) are major pests of crops and ornamental plants all over 
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the world. Diaspididae (419 genera), Pseudococcidae (272 genera), and Coccidae (170 genera) are 

the three most important families in terms of economic harm and number of genera. Scale insects 

can directly inflict economic damage by sucking sap, injecting poisons, and transmitting viruses 

that weaken the plant, decreasing fruit quality and output. Mealybugs (Pseudococcidae) and soft 

scales (Coccidae) may also cause indirect damage by excreting honeydew onto the plant surface, 

allowing sooty mold fungus to grow. Scale insects are also invasive pests that require quarantine in 

certain countries, resulting in product rejection during international trade. 

As a result, national phytosanitary services conduct active inspections for these insects, and 

the presence of these insects is monitored by the majority of farm advisers. One of the most serious 

issues in scale insect management is the difficulty in identifying them. Morphological identification 

is achievable, but difficult: it necessitates a high level of competence and the inspection of adult 

females, which are not usually available in the wild or in commercial items. Furthermore, even 

when adult females are tested, distinguishing between highly similar species might be difficult. 

Diaspididae are a family of fast-breeding insects. They suck plant sap and produce a delicious 

sticky material called pad, which attracts ants. Diaspididae affects hard-leaved orchids 

(Phalaenopsis, Cattleya, and Cymbidium), citrus, ficus, and other plants. The plant begins to 

deteriorate as a result of Diaspididae influence: the leaves wither, become yellow, and fall off, and 

the color of the leaves and flower shape alter. 

Females are aphids, and they generate wax that provides a protective shield. The shield itself 

can be circular or extended and can range in color from light to dark brown. The shield can range in 

size from 0.5 mm to 5 mm. Diaspididae produces eggs (up to 3000 pieces) under the shield, from 

which very small, mobile young individuals hatch. Females are immobile because they are securely 

linked to the plant by a proboscis. The shield rises after the motherôs death, and the young 

individuals scatter on the plant. Males, unlike females, can easily travel from plant to plant. 

Pests are classified into two types based on the structure of the shield: 

Diaspididae ð a convex shield that is part of and attaches to the insect. 

Pseudococcidae ð shield flat, it may be softly picked up and lifted with a needle. 

Diaspididae and Pseudococcidae are sap-sucking insects that reproduce quickly. 

In urban settings, the armored scale insect Pseudaulacaspis pentagona infests mulberry trees 

in disturbed landscape habitats (roadsides, parking lots) but not trees in forested habitats (woodlots). 

Populations of P. pentagona are contagiously distributed among mulberry trees in landscape 

habitats [2]. 

Asexual or sexual reproduction is possible; some species are viviparous, while others lay 

eggs. The newborn individual develops through numerous stages after emerging from an egg. They 

are very little (invisible to the human eye), mobile, and can spread swiftly from plant to plant at 

first, but then lose their ability to move and become overgrown with shield. Males have two front 

wings and can fly to other plants; their size ranges from 1 to 2 mm; and their life cycle is only a few 

days long. Females, unlike males, live for several months. Dispersal and colonization of new areas 

by armored scale insects (Hemiptera: Diaspididae) is achieved by mobile first-instar nymphs, called 

crawlers. Few studies have considered the actual mechanisms by which crawlers disperse, and 

although crawlers are capable of actively wandering over short distances (generally <1 m), their 

dispersal over longer distances has been thought to be wind-mediated. Here, we present evidence of 

a potentially more important means of dispersal over longer distances (>1 m) [1, 5]. 

Pests do not infect well-developed, healthy plants that produce insect repellents. Infected 

plants are weak and highly nitrogenous, as a result of inappropriate care (light, improper watering, 

too hot or too cold air, etc.). Plant sap undergoes various changes that offer optimal circumstances 
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for pest multiplication, which is especially problematic in the winter owing to limited sunshine and 

dry air. Armoured scale insects (Sternorrhyncha, Coccoidea: Diaspididae) are sap-sucking 

hemipterans with certain distinguishing characteristics when compared to other scale insect family 

groups. They, for example, have a blind gut with no direct connection between the stomach and the 

anal orifice, and hence do not produce honeydew, a delicious secretion. In order to mitigate this, 

their bacteriomes contain vertically transmitted endosymbionts that aid in the manufacture of 

essential nutritional components (e. g., amino acids) that are missing from the plant sap that they 

consume. 

  
 

Figure 1. Hemiptera: Diaspididae [8] 
 

Figure 2. Hemiptera: Diaspididae [8] 

 

Scale insects are a complex collection of primarily sap sucking insects that include at least 

30 families and around 8,000 species. These insects feed on the leaves and branches of a variety of 

beautiful plants produced in gardens and nurseries. They cling to plants and feed by sucking fluids 

with straw-like mouthparts. Scale insects are classified into two types: armored scale and soft scale. 

The differentiation is significant because the behavior and management styles of the two groups 

differ. Both groups live beneath waxy coatings that keep predators, parasitoids, and insecticides at 

bay. Soft scales secrete a waxy covering over their bodies that cannot be removed. During their life 

cycle, soft scales emit sugary honeydew and may travel from branches to leaves. Diaspididae, or 

armored scales, is the most species-rich family of scale insects, with over 2,400 known 

insects [4, 6].  

Armored scales are also among the most challenging nursery pests to handle since they cause 

considerable plant damage, and their ñarmorò makes them difficult to manage successfully. They 

have overrun every continent except Antarctica and are among the worldôs most invasive insects. 

Euonymus scale, tea scale, oystershell scale, Japanese maple scale, false oleander scale, poplar 

scale, and juniper scale are some of the most frequent armored scale species in nurseries. The list 

will differ depending on your location and the crops you cultivate [7]. 

Most armored scale species have many generations per year and overwinter mostly as first 

instar nymphs and adult females. Crawlers are legged, mobile nymphs that roam about hunting for 

new areas to feed after hatching from eggs. In the case of females, these crawlers remain 

permanently attached to the host plant. Males seek for females to mate with once they reach 

maturity. Crawlers are the sole mobile life stage, and they colonize plants during this brief period. 

Except for crawlers and adult males, armored scales have no visible appendages and spend their 

entire lives feeding in the same location. Sexual or parthenogenetic reproduction is possible. Some 

species are oviparous (laid eggs), while others are viviparous (have living young). Some armored 

scales exclusively attack branches, while others attack foliage or fruits. A severe armored scale 

infestation can weaken or destroy a tree or plant. When certain scale species are plentiful, they 
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weaken the plant and cause it to grow slowly. affected plants show signs of water stress, their leaves 

become yellow and drop prematurely, and plant sections that remain extensively affected may 

perish. The dead brownish leaves on scale-killed branches may survive, giving plants a burned 

appearance. Even if the scale does not harm the plant by producing honeydew, the sticky faeces, 

sooty mold, and ants attracted to honeydew can disturb people. 

Chemical control. Because most contact pesticides cannot penetrate the waxy layer on scale 

nymphs and adults, these insecticides only control the crawler stage. Systemic products containing 

dinotefuran, acetamiprid, or thiamethoxam, on the other hand, will aid in armored scale 

management [3]. 
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ɸʥʥʦʪʘʮʠʷ. ɺʧʝʨʚʳʝ ʠʟʫʯʝʥʦ ʩʚʦʝʦʙʨʘʟʠʝ ʢʘʨʠʦʪʠʧʦʚ ʩʣʝʜʫʶʱʠʭ ʤʝʣʢʠʭ ʛʨʳʟʫʥʦʚ 

ʀʩʩʳʢ-ʂʫʣʴʩʢʦʛʦ ʠ ʉʦʢʫʣʫʢʩʢʦʛʦ ʨʘʡʦʥʦʚ: ʜʠʧʣʦʠʜʥʳʡ ʥʘʙʦʨ ʭʨʦʤʦʩʦʤ ʪʘʤʘʨʠʩʢʦʚʦʡ 

ʧʝʩʯʘʥʢʠ (Meriones tamariscinus) ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ 2n=40. ʏʠʩʣʦ ʧʣʝʯ ʘʫʪʦʩʦʤ 

NFa=74. 38 ʘʫʪʦʩʦʤ ʩʦʩʪʦʷʪ ʠʟ 4 ʛʨʫʧʧ: 14 (ʄ)+10 (Sm)+12(St)+2(A)+X(M)+Y(M). ɺʳʷʚʣʝʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʨʠʦʪʠʧʦʚ ʪʘʤʘʨʠʩʢʦʚʦʡ ʧʝʩʯʘʥʢʠ ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. ɼʠʧʣʦʠʜʥʳʡ 

ʥʘʙʦʨ ʭʨʦʤʦʩʦʤ ʣʝʩʥʦʡ ʤʳʠh (Apodemus sylvaticus) ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ 2n=48. 

ʏʠʩʣʦ ʧʣʝʯ ʘʫʪʦʩʦʤ NFa=68. 46 ʘʫʪʦʩʦʤ ʩʦʩʪʦʷʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʛʨʫʧʧ: 

8(ʄ)+14(St)+24(A)+X(M)+Y(M). ɺʳʷʚʣʝʥ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʙʠʦʪʦʧʠʯʝʩʢʠʡ ʭʨʦʤʦʩʦʤʥʳʡ 

ʧʦʣʠʤʦʨʬʠʟʤ ʢʘʨʠʦʪʠʧʦʚ ʣʝʩʥʦʡ ʤʳʠh ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. ɼʠʧʣʦʠʜʥʳʡ ʥʘʙʦʨ 

ʭʨʦʤʦʩʦʤ ʜʦʤʦʚʦʡ ʤʳʠh (Mus musculus) ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʠ ʩʦʢʫʣʫʢʩʢʦʡ ʧʦʧʫʣʷʮʠʠ 2n=40. 

ʏʠʩʣʦ ʧʣʝʯ ʘʫʪʦʩʦʤ NFa=38. 38 ʘʫʪʦʩʦʤ ʩʦʩʪʦʷʪ ʠʟ ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʭ ʭʨʦʤʦʩʦʤ. ʇʦʣʦʚʳʝ 

ʭʨʦʤʦʩʦʤʳ ʩʦʩʪʦʪ̫ ʠʟ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʨʘʟʤʝʨʫ ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʭ ʭʨʦʤʦʩʦʤ. ɺʳʷʚʣʝʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʨʠʦʪʠʧʦʚ ʜʦʤʦʚʦʡ ʤʳʠh ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʠ ʩʦʢʫʣʫʢʩʢʦʡ ʧʦʧʫʣʷʮʠʡ.  

ɼʠʧʣʦʠʜʥʳʡ ʥʘʙʦʨ ʭʨʦʤʦʩʦʤ ʣʝʩʥʦʡ ʩʦʥʠ (Dryomys nitedula) ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ  

ʨʘʚʥʦ 2n=48. ʏʠʩʣʦ ʧʣʝʯ ʘʫʪʦʩʦʤ NFa = 90. ʍʨʦʤʦʩʦʤʥʳʡ ʥʘʙʦʨ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʛʨʫʧʧ 

ʭʨʦʤʦʩʦʤ: 16 (ʄ)+18(Sm)+10(St)+2(A)+X(Sm)+X(Sm). ɺʳʷʚʣʝʥ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʙʠʦʪʦʧʠʯʝʩʢʠʡ ʭʨʦʤʦʩʦʤʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʢʘʨʠʦʪʠʧʦʚ ʣʝʩʥʦʡ ʩʦʥʠ ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ. ɺʧʝʨʚʳʝ ʦʧʠʩʘʥ ʢʘʨʠʦʪʠʧ ʩʝʨʦʛʦ ʭʦʤʷʯʢʘ Cricetulus migratorius ʩʦʢʫʣʫʢʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ: 2n=22, NF=44, 10(ʄ)+2(Sm)+10(St); ʧʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʇʨʠ 

ʩʨʘʚʥʝʥʠʠ ʢʘʨʠʦʪʠʧʦʚ, ʦʙʦʩʦʙʣʝʥʥʳʭ ʤʠʢʨʦʧʦʧʫʣʷʮʠʡ ʜʘʥʥʦʛʦ ʚʠʜʘ, ʦʧʨʝʜʝʣʝʥ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʙʠʦʪʦʧʠʯʝʩʢʠʡ ʭʨʦʤʦʩʦʤʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʘʫʪʦʩʦʤ 

ʜʠʧʣʦʠʜʥʦʛʦ ʥʘʙʦʨʘ ʭʨʦʤʦʩʦʤ.  

 

Abstract. For the first time, the originality of karyotypes of the following small rodents of 

the Issyk-Kul and Sokuluk Districts was studied: Diploid set of chromosomes of the Meriones 
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tamariscinus of the Issyk-Kul population 2n=40. Number of arms of autosomes NFa=74. 

38 autosomes consist of 4 groups: 14 (M) + 10 (Sm) + 12 (St) + 2 (A) + X (M) + Y (M). 

The stability of karyotypes of the tamarisk gerbil of the Issyk-Kul population was revealed. 

The diploid set of chromosomes of the Apodemus sylvaticus of the Issyk-Kul population 2n=48. 

Number of arms of autosomes NFa=68. 46 autosomes consist of the following groups: 

8(M)+14(St)+24(A)+X(M)+Y(M). Spatial-biotypic chromosomal polymorphism of wood mouse 

karyotypes of the Issyk-Kul population was revealed. The diploid set of chromosomes of the Mus 

musculus of the Issyk-Kul and Sokuluk populations 2n=40. Number of arms of autosomes NFa=38. 

38 autosomes are made up of acrocentric chromosomes. The sex chromosomes are made up of 

acrocentric chromosomes that differ in size. The stability of the karyotypes of the domestic mouse 

of the Issyk-Kul and Sokuluk populations was revealed. The diploid set of chromosomes of 

the Dryomys nitedula of the Issyk-Kul population is 2n=48. The number of arms of autosomes is 

NFa = 90. The chromosome set consists of four groups of chromosomes: 16 (M) + 18 (Sm) + 10 

(St) + 2 (A) + X (Sm) + X (Sm). Spatial-biotypic chromosomal polymorphism of karyotypes of 

forest dormouse of the Issyk-Kul population was revealed. The karyotype of the gray hamster is 

described for the first time. The karyotype of the gray hamster Cricetulus migratorius of 

the Sokuluk population was described for the first time: 2n=22, NF=44, 10(M)+2(Sm)+10(St); no 

sex chromosomes were found. When comparing karyotypes, isolated micropopulations of this 

species, spatial-biotypic chromosomal polymorphism was determined according to the morphology 

of autosomes of the diploid set of chromosomes.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʪʦʛʝʥʝʪʠʢʘ, ʢʘʨʠʦʪʠʧ,r ʢʘʨʠʦʛʨʘʤʤʘ, ʭʨʦʤʦʩʦʤʳ, ʧʦʣʠʤʦʨʬʠʟʤ, 

ʛʨʳʟʫʥʳ. 

 

Keywords: cytogenetics, karyotypes, karyogram, chromosomes, polymorphism, rodents. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ ʭʨʦʤʦʩʦʤ ʠ ʠʭ ʤʦʨʬʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʚʩʝʭ 

ʚʠʜʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʪʝʭ, ʛʝʥʦʤʳ ʢʦʪʦʨʳʭ ʧʦʜʚʝʨʛʣʠʩʴ ʢ ʜʝʡʩʪʚʠʷʤ ʵʢʦʣʦʛʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʙʠʦʪʦʧʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ. ɺʦʟʤʦʞʥʦ, ʠʤʝʥʥʦ ʧʦ ʵʪʠʤ ʧʨʠʯʠʥʘʤ ʧʨʠ 

ʠʟʦʙʠʣʠʠ ʜʘʥʥʳʭ ʢʘʨʠʦʪʠʧʠʨʦʚʘʥʠʷ, ʩʦʙʨʘʥʥʳʤʠ ʜʦ ʫʨʦʚʥʷ ʭʨʦʤʦʩʦʤ ʦʩʪʘʶʪʩʷ ʛʝʥʦʤʳ 

ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʚʠʜʦʚ ʛʨʳʟʫʥʦʚ. ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʢʨʘʡʥʶʶ ʚʘʞʥʦʩʪʴ ʜʝʪʘʣʴʥʳʭ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʦʚ ʛʨʳʟʫʥʦʚ. ʎʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʚʟʛʣʷʥʫʪʴ ʥʘ ʛʝʥʦʤ ʚ ʮʝʣʦʤ: ʚʳʷʚʠʪʴ ʯʠʩʣʦ ʭʨʦʤʦʩʦʤ ʠ ʦʧʠʩʘʪʴ ʠʭ ʤʦʨʬʦʣʦʛʠʶ, 

ʧʦʢʘʟʘʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʜʦʙʘʚʦʯʥʳʭ ʭʨʦʤʦʩʦʤ, ʧʦʣʠʤʦʨʬʠʟʤ ʭʨʦʤʦʩʦʤ,  

ʚʳʷʚʠʪʴ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʦʚʳʭ ʠ ʵʫʭʨʦʤʘʪʠʥʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠ ʧʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ. 

ʂʘʨʪʳ ʨʘʡʦʥʦʚ ʛʦʤʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʪʦʯʥʝʝ ʧʦʥʷʪʴ ʵʚʦʣʶʮʠʶ ʢʘʨʠʦʪʠʧʦʚ ʛʨʳʟʫʥʦʚ ʠ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʚʠʜʘʤʠ. ʀʟʫʯʝʥʠʝ ʭʨʦʤʦʩʦʤʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ. ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʚʦʪʥʳʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʙʠʦʠʥʜʠʢʘʪʦʨ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʨʝʜʦʡ ʠ ʚʳʷʚʣʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʚʣʠʷʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʊʘʢ 

ʢʘʢ ʛʨʳʟʫʥʳ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʦʙʠʪʘʥʠʶ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʦʵʪʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʨʠʦʪʠʧʦʚ ʛʨʳʟʫʥʦʚ ʦʧʨʝʜʝʣʷʶʪ ʩʚʦʝʦʙʨʘʟʠʝ ʧʦʧʫʣʷʮʠʡ ʚʥʫʪʨʠ ʚʠʜʘ ʠ 

ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ 

ʵʪʘʧʝ ʜʠʚʝʨʛʝʥʮʠʠ ʚʠʜʦʚ, ʷʚʣʷʷʩʴ ʮʝʥʥʳʤ ʬʘʢʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦ ʵʚʦʣʶʮʠʠ ʚʠʜʦʚ 

ʛʨʳʟʫʥʦʚ. ʇʦʩʣʝʜʩʪʚʠʷ ʠʟʦʣʷʮʠʠ ʥʘʢʣʘʜʳʚʘʶʪ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʠ ʥʘ ʢʘʨʠʦʪʠʧʳ, 
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ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ ʭʨʦʤʦʩʦʤʥʦʤ ʧʦʣʠʤʦʨʬʠʟʤʝ ʚʥʫʪʨʠ ʚʠʜʘ ʥʘ ʫʨʦʚʥʝ ʧʦʧʫʣʷʮʠʠ. ʈʝʰʝʥʠʝ 

ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ ʧʨʠ ʨʘʟʚʠʪʠʠ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʮʠʪʦʛʝʥʝʪʠʢʠ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʥʘ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʧʨʠʯʠʥʳ ʠ ʫʨʦʚʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʜʚʠʞʫʱʫʶ ʩʠʣʫ ʵʚʦʣʶʮʠʠ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʨʠʦʪʠʧʦʚ ʤʝʣʢʠʭ ʛʨʳʟʫʥʦʚ ʦʙʠʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʠʟʦʣʷʮʠʠ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʄʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥ ʧʫʪʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʳʩʪʘʚʣʝʥʠʷ ʞʠʚʦʣʦʚʦʢ  

ʯʝʨʝʟ ʢʘʞʜʳʝ 5 ʤʝʪʨʦʚ ʚ ʦʪʢʨʳʪʳʭ ʙʠʦʪʦʧʘʭ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʛʦ ʠ ʉʦʢʫʣʫʢʩʢʦʛʦ ʨʘʡʦʥʦʚ. 

ʄʘʪʝʨʠʘʣ ʩʦʙʨʘʥ ʚ ʧʝʨʠʦʜ ʩ 2021 ʛ ʧʦ 2023 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʦʣʠʥʥʦ-ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ 

ʀʩʩʳʢ-ʂʫʣʴʩʢʦʛʦ ʠ ʉʦʢʫʣʫʢʩʢʦʛʦ ʨʘʡʦʥʦʚ.  

ʆʪʣʦʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʣʦʚʫʰʢʘ-ʣʠʥʠʡ ʚ ʦʪʢʨʳʪʳʭ ʩʪʘʮʠʷʭ (ʣʝʩʦʧʦʩʘʜʢʠ, ʣʫʛʘ, 

ʟʘʨʦʩʣʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʧʘʨʢʠ, ʧʫʩʪʳʨʠ) ʠ ʝʜʠʥʠʯʥʳʤʠ ʧʣʘʰʢʘʤʠ ʚ ʟʘʢʨʳʪʳʭ ʩʪʘʮʠʷʭ (ʞʠʣʳʝ 

ʤʘʩʩʠʚʳ ʩʝʣʴʩʢʦʛʦ ʪʠʧʘ, ʤʫʩʦʨʥʳʝ ʩʚʘʣʢʠ). ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʠʪʦʪʠʯʝʩʢʠʭ ʭʨʦʤʦʩʦʤ 

ʤʝʪʘʬʘʟʥʳʝ ʧʣʘʩʪʠʥʢʠ ʛʦʪʦʚʠʣʠ ʤʝʪʦʜʘʤʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʳʩʫʰʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʍʨʦʤʦʩʦʤʥʳʝ ʧʨʝʧʘʨʘʪʳ ʧʨʠʛʦʪʦʚʣʝʥʳ ʠʟ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ 

C. E. Ford, J. L. Hamerton [8]. 

ʇʨʠʛʦʪʦʚʣʝʥʥʳʝ ʤʠʪʦʪʠʯʝʩʢʠʝ ʭʨʦʤʦʩʦʤʥʳʝ ʧʨʝʧʘʨʘʪʳ ʦʢʨʘʰʠʚʘʣʠ ʚ ʘʟʫʨʝʦʟʠʥʝ 

(ʢʨʘʩʠʪʝʣʴ ɻʠʤʟʘ) ʧʦ ʤʝʪʦʜʫ ʈʦʤʘʥʦʚʩʢʦʛʦ [3]. ʇʦʩʣʝ ʚʳʩʳʭʘʥʠʷ ʦʢʨʘʰʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ, ʩʥʘʯʘʣʘ ʩ ʥʝʙʦʣʴʰʦʡ ʫʚʝʣʠʯʠʪʝʣʴʥʦʡ ʣʠʥʟʦʡ, ʧʦ ʦʯʝʨʝʜʠ 

ʘʥʘʣʠʟʠʨʫʷ ʢʘʞʜʳʡ ʨʷʜ. ɹʳʣʠ ʩʜʝʣʘʥʳ ʬʦʪʦʛʨʘʬʠʠ ʚʳʙʨʘʥʥʳʭ ʭʨʦʤʦʩʦʤ ʠ ʩʦʟʜʘʥʳ 

ʢʘʨʠʦʛʨʘʤʤʳ. ʂʘʨʠʦʛʨʘʤʤʫ ʩʦʩʪʘʚʠʣʠ ʧʦ ʨʘʟʤʝʨʫ ʠ ʤʦʨʬʦʣʦʛʠʠ ʭʨʦʤʦʩʦʤ.  

ʊʘʤʘʨʠʩʢʦʚʘʷ ʧʝʩʯʘʥʢʘ ð Meriones tamariscinus Pallas. ʂʘʨʠʦʪʠʧ ʪʘʤʘʨʠʩʢʦʚʦʡ  

ʧʝʩʯʘʥʢʠ h ʠʨʦʢʦ ʠʟʫʯʝʥ. ʆʢʨʘʩʢʘ ʚʝʨʭʘ ʩʝʨʦ-ʨʳʞʘ̫, ʙʨʶʭʦ ʯʠʩʪʦ ʙʝʣʦʝ, ʭʚʦʩʪ ʨʝʟʢʦ 

ʜʚʫʭʮʚʝʪʥʳʡ (ʩʚʝʨʭʫ ʦʜʥʦʮʚʝʪʥʳʡ ʩʦ ʩʧʠʥʦʡ, ʩʥʠʟʫ ʙʝʣʳʡ), çʤʝʪʝʣʢʘè ʥʝ ʚʳʨʘʞʝʥʘ, ʥʘ 

ʢʦʥʮʝ ʭʚʦʩʪʘ ʣʠʰʴ ʥʝʙʦʣʴʰʘʷ ʪʝʤʥʘʷ ʢʠʩʪʦʯʢʘ. ʇʦʜʦʰʚʳ ʟʘʜʥʠʭ ʣʘʧ ʛʫʩʪʦ ʦʧʫʰʝʥʳ ʙʫʨʳʤ 

ʤʝʭʦʤ. ʅʘʜ ʛʣʘʟʦʤ ʙʝʣʦʝ ʧʷʪʥʦ. ʋʰʥʘʷ ʨʘʢʦʚʠʥʘ ð ʙʦʣʴʰʘʷ. 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʢʘʨʠʦʪʠʧ ʪʘʤʘʨʠʩʢʦʚʦʡ ʧʝʩʯʘʥʢʠ ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ 

ʩʦʩʪʦʠʪ ʠʟ ʜʠʧʣʦʠʜʥʦʛʦ ʥʘʙʦʨʘ ʭʨʦʤʦʩʦʤ 2n=40. ʏʠʩʣʦ ʧʣʝʯ ʘʫʪʦʩʦʤ NFʘ=74. 38 ʘʫʪʦʩʦʤ 

ʩʦʩʪʦʷʪ ʠʟ 4 ʛʨʫʧʧ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʠʟ ʧʣʘʚʥʦ ʫʙʳʚʘʶʱʝʛʦ ʨʷʜʘ 7 ʧʘʨ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʭ 

ʭʨʦʤʦʩʦʤ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʩʦʩʪʦʠʪ ʠʟ 5 ʧʘʨ ʩʫʙʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʭ, ʪʨʝʪʴʷ ʛʨʫʧʧʘ ʠʟ 6 ʧʘʨ 

ʩʫʙʪʝʣʦʮʝʥʪʨʠʯʝʩʢʠʭ ʭʨʦʤʦʩʦʤ. ʇʦʩʣʝʜʥʶʶ ʛʨʫʧʧʫ ʦʙʨʘʟʫʝʪ ʪʦʣʴʢʦ 1 ʧʘʨʘ 

ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʭ ʭʨʦʤʦʩʦʤ (ʈʠʩʫʥʦʢ 1).  
 

 
 

ʈʠʩʫʥʦʢ 1. ʂʘʨʠʦʛʨʘʤʤʘ Meriones tamariscinus (Pallas, 1773) ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ  ʧʦʧʫʣʷʮʠʠ 
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ʇʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ ʩʦʩʪʦʷʪ ʠʟ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʭ 

ʭʨʦʤʦʩʦʤ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʢʘʨʠʦʪʠʧʦʚ ʯʫʡʩʢʦʡ, ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ, ʪʦʢʪʦʛʫʣʴʩʢʦʡ, ʯʦʥ-

ʢʝʤʠʥʩʢʦʡ ʠ ʢʘʟʘʨʤʘʥʩʢʦʡ ʧʦʧʫʣʷʮʠʡ ʚʠʜʥʦ, ʯʪʦ ʦʥʠ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩʦ ʩʚʦʠʤʠ 

ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ çʧʨʦʩʪʨʘʥʩʪʚʘ ʞʠʟʥʠè. ʊʘʢʞʝ ʭʨʦʤʦʩʦʤʥʳʡ ʥʘʙʦʨ ʵʪʦʛʦ ʚʠʜʘ ʧʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʩʪʘʙʠʣʝʥ (ʊʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1 

ʋʉʊʆʁʏʀɺʆʉʊʔ ʂɸʈʀʆʊʀʇʆɺ Meriones tamariscinus ɸʅɸʃʀɿʀʈʆɺɸʅʅʓʍ ʇʆʇʋʃʗʎʀʁ 
 

ʆʙʲʝʢʪʳ  2n NFa NF M Sm St A ʇʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ 

Meriones tamariscinus ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ  ʧʦʧʫʣʷʮʠʠ (ʠʩʩʣʝʜʦʚʘʥʦ ʥʘʤʠ) 

40 74  14 10 12 2 ʍ-ʄ (ʤʘʢʨʦ) ʍ-ʄ 

(ʤʠʢʨʦ) 

Meriones tamariscinus ʪʦʢʪʦʛʫʣʩɹʢʦʡ 

ʧʦʧʫʣʷʮʠʠ [2] 

40 74  14 10 12 2 ʍ-ʄ (ʤʘʢʨʦ) ʍ-ʄ 

(ʤʠʢʨʦ) 

Meriones tamariscinus ʯʦʥ-ʢʝʤʠʥʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ [7]  

40 74  14 10 12 2 ʍ-ʄ (ʤʘʢʨʦ) ʍ-ʄ 

(ʤʠʢʨʦ) 

 

ʄʳʰʴ ʣʝʩʥʘʷ ð Apodemus sylvaticus. ʇʦ ʜʘʥʥʳʤ ɻ. ɸ. ʐʘʨʰʝʥʘʣʠʝʚʦʡ ʢʘʨʠʦʪʠʧ 

ʢʝʤʠʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʜʠʧʣʦʠʜʥʦʛʦ ʯʠʩʣʘ ʭʨʦʤʦʩʦʤ 2n=48 [6]. ʇʣʝʯʠ ʘʫʪʦʩʦʤ 

NFa=46. ɺʩʝ ʭʨʦʤʦʩʦʤʳ ð ʘʢʨʦʮʝʥʪʨʠʢʠ. ʆʥʠ ʩʦʩʪʦʷʪ ʠʟ ʧʣʘʚʥʦ ʫʙʳʚʘʶʱʝʛʦ ʨʷʜʘ. ʇʦʣʦʚʳʝ 

ʭʨʦʤʦʩʦʤʳ ʩʦʩʪʦʷʪ ʠʟ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʭ ʭʨʦʤʦʩʦʤ. ʇʨʠ 

ʩʨʘʚʥʝʥʠʠ ʢʘʨʠʦʪʠʧʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʙʠʦʪʦʧʠʯʝʩʢʠ ʦʙʦʩʦʙʣʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʤʦʞʥʦ 

ʦʙʥʘʨʫʞʠʪʴ, ʯʪʦ ʜʠʧʣʦʠʜʥʳʝ ʯʠʩʣʘ ʠ ʤʦʨʬʦʣʦʛʠʷ ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʘ ʫʩʪʦʡʯʠʚʳ. 

ʅʘʤʠ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʢʘʨʠʦʪʠʧʳ ʣʝʩʥʦʡ ʤʳʠh ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʠʤʝʝʪ 

ʜʠʧʣʦʠʜʥʳʡ ʥʘʙʦʨ ʭʨʦʤʦʩʦʤ 2n=48. ʇʣʝʯʠ ʘʫʪʦʩʦʤ NFa= 68. ɸʫʪʦʩʦʤʳ ʩʦʩʪʦʷʪ ʠʟ ʧʣʘʚʥʦ 

ʫʙʳʚʘʶʱʠʭ ʤʦʨʬʦ-ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠ ʦʪʣʠʯʘʶʱʠʭʩʷ ʛʨʫʧʧ ʭʨʦʤʦʩʦʤ: 8 (ʄ)+14(St)+24(ɸ). 

ʇʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ ʧʦ ʨʘʟʤʝʨʫ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʝ ʭʨʦʤʦʩʦʤʳ (ʈʠʩʫʥʦʢ 2). 

ʅʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʤʦʨʬʦ-ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʚʦʝʦʙʨʘʟʠʝ ʠ ʦʪʣʠʯʠʝ ʢʘʨʠʦʪʠʧʦʚ ʣʝʩʥʦʡ 

ʤʳʠh ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʠ ʚʳʷʚʣʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʙʠʦʪʦʧʠʯʝʩʢʠʡ ʭʨʦʤʦʩʦʤʥʳʡ 

ʧʦʣʠʤʦʨʬʠʟʤ ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (ʊʘʙʣʠʮʘ 2). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʂʘʨʠʦʪʠʧ ʠ ʢʘʨʠʦʛʨʘʤʤʘ Apodemus sylvaticus ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ  ʧʦʧʫʣʷʮʠʡ 2n=48 
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ʊʘʙʣʠʮʘ 2 

ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆ-ɹʀʆʊʆʇʀʏɽʉʂʀʁ ʍʈʆʄʆʉʆʄʅʓʁ ʇʆʃʀʄʆʈʌʀɿʄ 

ʂɸʈʀʆʊʀʇʆɺ Apodemus sylvaticus ʀʉʉʓʂ-ʂʋʃʔʉʂʆʁ  ʇʆʇʋʃʗʎʀʀ 
 

ʆʙʲʝʢʪʳ 2n NFa NF M Sm St A ʇʦʣʦʚʳʝ 

ʭʨʦʤʦʩʦʤʳ 

Apodemus sylvaticus ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ  ʧʦʧʫʣʷʮʠʠ 48 68 70 8 ð 14 24 ʍ(ɸ); ʋ(ɸ) 

Apodemus sylvaticus ʯʦʥ-ʢʝʤʠʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ [7]  48 46 48 ð ð ð 46 ʍ(ɸ); ʋ(ɸ) 

Apodemus sylvaticus ʯʫʡʩʢʦʡ  ʧʦʧʫʣʷʮʠʠ [2] 48 46 48 ð ð ð 46 ʍ(ɸ); ʋ(ɸ) 

 

ʄʳʰʴ ʜʦʤʦʚʘʷ ð Mus musculus. ʂʘʨʠʦʪʠʧ ʜʦʤʦʚʦʡ ʤʳʰʠ ʰʠʨʦʢʦ ʠʟʫʯʝʥ. ʉʚʝʜʝʥʠʷ ʦ 

ʢʘʨʠʦʪʠʧʝ ʜʦʤʦʚʦʡ ʤʳʰʠ ʠʤʝʶʪʩʷ ʚ ʨʘʙʦʪʘʭ ɸ. ʉ. ɻʨʘʬʦʜʘʪʩʢʦʛʦ, ʉ. ʀ. ʈʘʜʞʘʙʣʠ ʠ ʜʨ. [1ï

6]. ʇʦ ʠʭ ʜʘʥʥʳʤ ʢʘʨʠʦʪʠʧ 2n=40, N&́=38 ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʘʚʥʦ ʫʙʳʚʘʶʱʠʡ ʨʷʜ 

ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʭ ʭʨʦʤʦʩʦʤ. 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʜʠʧʣʦʠʜʥʳʡ ʥʘʙʦʨ ʭʨʦʤʦʩʦʤ ʜʦʤʦʚʦʡ ʤʳʰʠ ʩʦʢʫʣʫʢʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ 2n=40, ʯʠʩʣʦ ʧʣʝʯ ʘʫʪʦʩʦʤ N&=38. ʂʘʨʠʦʪʠʧ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʣʘʚʥʦ ʫʙʳʚʘʶʱʠʡ ʨʷʜ ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʭ ʭʨʦʤʦʩʦʤ ʂʘʨʠʦʪʠʧ ʜʦʤʦʚʦʡ ʤʳʰʠ ʰʠʨʦʢʦ 

ʠʟʫʯʝʥ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʢʘʨʠʦʪʠʧ ʜʦʤʦʚʦʡ ʤʳʰʠ ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʦʠʪ ʠʟ 

ʜʠʧʣʦʠʜʥʦʛʦ ʥʘʙʦʨʘ ʭʨʦʤʦʩʦʤ 2n=40. ʄʝʪʘʬʘʟʥʘʷ ʧʣʘʩʪʠʥʢʘ ʜʦʤʦʚʦʡ ʤʳʰʠ (Mus musculus) 

ʚ ʥʦʨʤʝ 2n=40 (ʈʠʩʫʥʦʢ 3). 

 

 
 

ʈʠʩʫʥʦʢ 3. ʂʘʨʠʦʛʨʘʤʤʘ Mus  musculus ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʢʘʨʠʦʛʨʘʤʤʳ ʜʦʤʦʚʦʡ ʤʳʰʠ ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʚʠʜʥʦ, ʯʪʦ ʝʝ 

ʢʘʨʠʦʪʠʧ ʩʦʩʪʦʠʪ ʠʟ ʧʣʘʚʥʦ ʫʙʳʚʘʶʱʝʛʦ ʨʷʜʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʭ ʭʨʦʤʦʩʦʤ-

ʘʢʨʦʮʝʥʪʨʠʢʦʚ (ʊʘʙʣʠʮʘ 3).  
 

ʊʘʙʣʠʮʘ 3 

ʋʉʊʆʁʏʀɺʆʉʊʔ ʂɸʈʀʆʊʀʇʆɺ Mus  musculus ʀʉʉʓʂ-ʂʋʃʔʉʂʆʁ ʇʆʇʋʃʗʎʀʀ 
 

ʆʙʲʝʢʪʳ 2n NFa NF M Sm St A ʇʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ 

Mus musculus ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ 

(ʠʩʩʣʝʜʦʚʘʥʳ ʥʘʤʠ) 

40 38 40 ð ð ð 38 ʍ(ɸ)4 ʋ(ɸ) 

Mus musculus ʩʦʢʫʣʫʢʩʢʦʡ ʧʦʧʫʣʷʮʠʠ 

(ʠʩʩʣʝʜʦʚʘʥʳ ʥʘʤʠ) 

40 38 40 ð ð ð 38 ʍ(ɸ)4 ʋ(ɸ) 

Mus musculus ʯʦʥ-ʢʝʤʠʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ [5]  40 38 40 ð ð ð 38 ʍ(ɸ)4 ʋ(ɸ) 

Mus musculus ʢʦʯʢʦʨʩʢʦʡ ʧʦʧʫʣʷʮʠʠ [7]  40 38 40 ð ð ð 38 ʍ(ɸ)4 ʋ(ɸ) 

Mus musculus ʪʦʢʪʦʛʫʣʩɹʢʦʡ ʧʦʧʫʣʷʮʠʠ [2]  40 38 40 ð ð ð 38 ʍ(ɸ)4 ʋ(ɸ) 
 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʜʠʧʣʦʠʜʥʳʡ ʥʘʙʦʨ ʭʨʦʤʦʩʦʤ ʜʦʤʦʚʦʡ ʤʳʰʠ ʩʦʢʫʣʫʢʩʢʦʡ 
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ʧʦʧʫʣʷʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ 2n=40, ʯʠʩʣʦ ʧʣʝʯ ʘʫʪʦʩʦʤ N&=38. ʂʘʨʠʦʪʠʧ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʣʘʚʥʦ ʫʙʳʚʘʶʱʠʡ ʨʷʜ ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʭ ʭʨʦʤʦʩʦʤ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʢʘʨʠʦʪʠʧʦʚ 

ʩʦʢʫʣʫʢʩʢʦʡ, ʯʫʡʩʢʦʡ, ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ, ʪʦʢʪʦʛʫʣʴʩʢʦʡ, ʠ ʯʦʥ-ʢʝʤʠʥʩʢʦʡ ʧʦʧʫʣʷʮʠʡ ʚʠʜʥʦ, 

ʯʪʦ ʦʥʠ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩʦ ʩʚʦʠʤʠ ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ çʧʨʦʩʪʨʘʥʩʪʚʘ ʞʠʟʥʠè. 

ʊʘʢʞʝ ʭʨʦʤʦʩʦʤʥʳʡ ʥʘʙʦʨ ʵʪʦʛʦ ʚʠʜʘ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʩʪʘʙʠʣʝʥ. 

ʉʝʨʳʡ  ʭʦʤʷʯʦʢ ð Cricetulus migratorius. ʇʦ ʜʘʥʥʳʤ ʖ. ʅ. ʃʠʪʚʠʥʦʚʘ, ʊ. ɸ. ɼʫʧʘʣ, ʅ. 

ʊ. ɽʨʞʘʥʦʚ ʠ ʜʨ. ʠʟʫʯʝʥʳ 2 ʩʘʤʮʘ ʠ 1 ʩʘʤʢʘ ʠʟ ʦʢʨ. ɽʨʤʝʥʪʘʫʩʢʠʭ ʛʦʨ. ɼʠʧʣʦʠʜʥʦʝ ʯʠʩʣʦ 

ʭʨʦʤʦʩʦʤ 2n=22, ʯʠʩʣʦ ʧʣʝʯ ʭʨʦʤʦʩʦʤ N&=34. ʍ-ʭʨʦʤʦʩʦʤʘ ð ʩʫʙʤʝʪʘʮʝʥʪʨʠʢ, Y-

ʭʨʦʤʦʩʦʤʘ ð ʩʫʙʤʝʪʘʮʝʥʪʨʠʯʥʘ ʧʦ ʬʦʨʤʝ. ʇʦ ʜʘʥʥʳʤ ɻ. ɸ. ʐʘʨʰʝʥʘʣʠʝʚʦʡ ʢʘʨʠʦʪʠʧ 

ʩʝʨʦʛʦ ʭʦʤʷʯʢʘ ʯʦʥ-ʢʝʤʠʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘʙʦʨʦʤ ʭʨʦʤʦʩʦʤ 2n=22, NF=44 [6, 

7]. ɸʫʪʦʩʦʤʳ ʩʦʩʪʦʷʪ ʠʟ 5 ʧʘʨ ʤʝʪʘʮʝʥʪʨʠʢʦʚ, 1 ʧʘʨʳ ʩʫʙʤʝʪʘʮʝʥʪʨʠʢʦʚ ʠ 5 ʧʘʨ 

ʩʫʙʪʝʣʦʮʝʥʪʨʠʢʦʚ. ʇʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ: XX-ʢʨʫʧʥʳʡ ʠ ʩʨʝʜʥʠʡ ʤʝʪʘʮʝʥʪʨʠʢʠ. 

ʂʘʨʠʦʪʠʧ ʩʝʨʦʛʦ ʭʦʤʷʯʢʘ ʩʦʢʫʣʫʢʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʜʠʧʣʦʠʜʥʳʤ ʥʘʙʦʨʦʤ 

ʭʨʦʤʦʩʦʤ 2n=22. ʏʠʩʣʦ ʧʣʝʯ ʭʨʦʤʦʩʦʤ ʨʘʚʝʥ NF=44. ɸʫʪʦʩʦʤʳ ʩʦʩʪʦʷʪ ʠʟ 5 ʧʘʨ 

ʤʝʪʘʮʝʥʪʨʠʢʦʚ, 1 ʧʘʨʘ ʩʫʙʤʝʪʘʮʝʥʪʨʠʢʦʚ ʠ 5 ʧʘʨ ʩʫʙʪʝʣʦʮʝʥʪʨʠʢʦʚ. ʇʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ ʥʝ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ (ʈʠʩʫʥʦʢ 4). 

 

 
 

ʈʠʩʫʥʦʢ 4. ʄʝʪʘʬʘʟʥʘʷ ʧʣʘʩʪʠʥʢʘ ʠ ʢʘʨʠʦʛʨʘʤʤʘ Cricetulus migratorius ʩʦʢʫʣʫʢʩʢʦʡ ʧʦʧʫʣʷʮʠʠ 

2n=22, NF=44 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʨʘʚʥʠʣʠ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ɺ ʊʘʙʣʠʮʝ 4 ʧʦʢʘʟʘʥʦ 

ʩʨʘʚʥʝʥʠʝ ʥʘʰʠʭ ʜʘʥʥʳʭ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʫʯʝʥʥʳʭ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʘʢʪʦʨ ʠʟʦʣʷʮʠʠ ʚʣʠʷʝʪ ʥʘ ʢʘʨʠʦʪʠʧ ʩʝʨʦʛʦ ʭʦʤʷʯʢʘ. ʇʦʵʪʦʤʫ ʥʘʙʣʶʜʘʝʪʩʷ 

ʭʨʦʤʦʩʦʤʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʙʠʦʪʦʧʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʭʨʦʤʦʩʦʤ. 

 

ʊʘʙʣʠʮʘ 4 

ʉʈɸɺʅɽʅʀɽ ʂɸʈʀʆʊʀʇɸ Cricetulus migratorius ʉʆʂʋʃʋʂʉʂʆʁ ʇʆʇʋʃʗʎʀʀ 
 

ʆʙʲʝʢʪʳ 2n NFa NF M Sm St A ʇʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ 

Cricetulus migratorius ʩʦʢʫʣʫʢʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ 

22  44 10 2 10 ð ʚʳʷʚʣʝʥʳ 

Cricetulus migratorius ʢʝʤʠʥʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ [2, 7]  

22  44 10 2 10 ð ʚʳʷʚʣʝʥʳ 

Cricetulus migratorius ʠʟ ʦʢʨ. 

ɽʨʤʝʥʪʘʫʩʢʠʭ ʛʦʨ (ʂʘʟʘʭʩʪʘʥ) [10] 

22 34  5 5 ð 12 X-Sm(ʤʘʢʨʦ)Y-

Sm(ʤʠʢʨʦ) 

 

ʃʝʩʥʘʷ ʩʦʥʷ ð Dryomys nitedula Pallas. ʎʚʝʪ ʤʝʭʘ ʥʘ ʙʦʢʫ ʦʨʘʥʞʝʚʦ-ʪʝʤʥʳʡ, ʣʦʙ 

ʩʝʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʡ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʪʝʣʘ, ʧʦʜʙʦʨʦʜʦʢ ʠ ʛʦʨʣʦ ʩʣʝʛʢʘ ʞʝʣʪʦʚʘʪʳʝ ʩ ʙʝʣʳʤ 

ʦʢʨʘʩʦʤ, ʘ ʦʪ ʥʦʩʘ ʢ ʦʩʥʦʚʘʥʠʶ ʫʰʝʡ ʯʝʨʝʟ ʛʣʘʟʘ ʧʨʦʭʦʜʠʪ ʯʝʨʥʘʷ ʧʦʣʦʩʘ. ʍʚʦʩʪ ʧʦʢʨʳʪ 

ʤʷʛʢʦʡ ʰʠʨʦʢʦʡ ʛʫʩʪʦʡ ʜʣʠʥʥʦʡ ʰʝʨʩʪʴʶ. ʂʦʥʯʠʢ ʠ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʭʚʦʩʪʘ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ 

ʮʚʝʪʘ. ɺʦʣʦʩʢʠ ʥʘ ʫʰʘʭ ʨʝʜʢʠʝ ʠ ʢʦʨʦʪʢʠʝ. ʕʪʦʪ ʛʨʳʟʫʥ ʦʙʠʪʘʝʪ ʚ ʧʦʡʤʝʥʥʳʭ ʣʝʩʘʭ ʠ 
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ʢʫʩʪʘʨʥʠʢʘʭ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʛʦ ʨʘʡʦʥʘ. ʅʘ ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʩʦʩʥʦʚʳʭ, 

ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʦʩʥʦʚʳʭ ʙʠʦʮʝʥʦʟʘʭ.  

ɼʠʧʣʦʠʜʥʦʝ ʯʠʩʣʦ ʢʘʨʠʦʪʠʧʘ ʣʝʩʥʦʡ ʩʦʥʠ ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ  ʨʘʚʥʦ 2n=48 

(ʈʠʩʫʥʦʢ 5).  

 

 
 

ʈʠʩʫʥʦʢ 5. ʂʘʨʠʦʛʨʘʤʤʘ ʣʝʩʥʦʡ ʩʦʥʠ Dryomys nitedula ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ  

 

ʏʠʩʣʦ ʧʣʝʯ ʘʫʪʦʩʦʤ NFa = 90. ʍʨʦʤʦʩʦʤʥʘʷ ʥʘʙʦʨ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʛʨʫʧʧ ʭʨʦʤʦʩʦʤ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʩʦʩʪʦʠʪ ʠʟ 8 ʧʘʨ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʶʱʠʭʩʷ ʤʝʪʘʮʝʥʪʨʠʢʦʚ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ 

ʩʦʩʪʦʠʪ ʠʟ 9 ʧʘʨ ʩʫʙʤʝʪʘʮʝʥʪʨʠʢʦʚ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʩʦʩʪʦʠʪ ʠʟ 5 ʧʘʨ ʩʫʙʪʝʣʦʮʝʥʪʨʠʯʝʩʢʠʭ 

ʭʨʦʤʦʩʦʤ, ʢʦʪʦʨʳʝ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ ʚ ʨʘʟʤʝʨʘʭ. ʇʦʩʣʝʜʥʷʷ ʯʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ 

ʩʦʩʪʦʠʪ ʠʟ 1 ʧʘʨʳ ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʭ ʭʨʦʤʦʩʦʤ. 

ɾʝʥʩʢʠʝ ʧʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ ʩʦʩʪʦʷʪ ʠʟ ʩʫʙʤʝʪʘʮʝʥʪʨʠʢʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʨʘʟʤʝʨʫ. 

ʉʨʘʚʥʠʚʘʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʢʘʨʠʦʪʠʧʘʤ ʣʝʩʥʦʡ ʩʦʥʠ ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʩ 

ʜʨʫʛʠʤʠ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʭʨʦʤʦʩʦʤʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʧʦ 

ʤʦʨʬʦʣʦʛʠʠ ʭʨʦʤʦʩʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʙʠʦʪʦʧʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʡ 

(ʊʘʙʣʠʮʘ 5).  

 

ʊʘʙʣʠʮʘ 5 

ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆ-ɹʀʆʊʆʇʀʏɽʉʂʀʁ ʍʈʆʄʆʉʆʄʅʓʁ ʇʆʃʀʄʆʈʌʀɿʄ  

ʂɸʈʀʆʊʀʇʆɺ Dryomys nitedula ʀʉʉʓʂ-ʂʋʃʔʉʂʆʁ ʇʆʇʋʃʗʎʀʀ  

 

ʆʙʲʝʢʪʳ 2n NFa NF M Sm St A ʇʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ 

Dryomys nitedula ʠʩʩʳʢ-ʢʫʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ 

(ʠʩʩʣʝʜʦʚʘʥʳ ʥʘʤʠ) 

ǀ 48 90 16 18 10 2 ʍ(Sm), ʍ(Sm) 

Dryomys nitedula ʯʦʥ-ʢʝʤʠʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ [7] ǀ 48 90 16 18 10 2 ʍ(Sm), ʍ(Sm) 

Dryomys nitedula ʩʘʨʳ-ʯʝʣʝʢʩʢʦʡ ʧʦʧʫʣʷʮʠʠ  ǁ 48 90 14 20 10 2 ʍ(M), Y(Sm) 

Dryomys nitedula ʢʘʜʘʤ-ʞʘʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ [2] ǁ 48 90 18 20 6 2 ʍ(St), Y(A) 

 

ɺʧʝʨʚʳʝ ʠʟʫʯʝʥ ʩʚʦʝʦʙʨʘʟʠʝ ʢʘʨʠʦʪʠʧʦʚ ʩʣʝʜʫʶʱʠʭ ʤʝʣʢʠʭ ʛʨʳʟʫʥʦʚ ʀʩʩʳʢ-

ʂʫʣʴʩʢʦʛʦ ʠ ʉʦʢʫʣʫʢʩʢʦʛʦ ʨʘʡʦʥʦʚ: ʚʳʷʚʣʝʥ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʙʠʦʪʦʧʠʯʝʩʢʠʡ ʭʨʦʤʦʩʦʤʥʳʡ 

ʧʦʣʠʤʦʨʬʠʟʤ ʢʘʨʠʦʪʠʧʦʚ ʣʝʩʥʦʡ ʤʳʠh, ʣʝʩʥʦʡ ʩʦʥʠ, ʩʝʨʦʛʦ ʭʦʤʷʯʢʘ,  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʢʘʨʠʦʪʠʧʦʚ ʪʘʤʘʨʠʩʢʦʚʦʡ ʧʝʩʯʘʥʢʠ ʠ ʜʦʤʦʚʦʡ ʤʳʠh ʢʘʨʠʦʪʠʧʘʤʠ 

ʜʨʫʛʠʭ ʧʦʧʫʣʷʮʠʡ ʚʠʜʥʦ, ʯʪʦ ʭʨʦʤʦʩʦʤʥʳʡ ʥʘʙʦʨ ʵʪʠʭ ʚʠʜʦʚ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

ʩʪʘʙʠʣʝʥ.  
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʠʥʝʟʠʠ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʘʤʦʢ ʢʨʳʩ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʪʦʤʩʪʚʘ ʠ ʧʨʦʩʣʝʞʝʥʘ ʠʭ ʚʳʞʠʚʘʝʤʦʩʪʴ ʚ 

ʨʘʥʥʠʝ ʵʪʘʧʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦ ʪʨʝʭʤʝʩʷʯʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʛʠʧʦʢʠʥʝʟʠʷ ʙʝʨʝʤʝʥʥʳʭ ʢʨʳʩ ʩʘʤʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʠʭ 

ʬʝʨʪʠʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʨʘʥʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʟʘʨʦʜʳʰʝʚʳʡ ʠ ʧʨʝʜʧʣʦʜʥʳʡ 

ʧʝʨʠʦʜʳ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʛʜʝ ʯʠʩʣʦ ʨʦʜʠʚʰʠʭʩʷ ʢʨʳʩʷʪ ʩʥʠʞʘʝʪʩʷ ʥʘ 40ï50% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤ ʧʦ ʯʠʩʣʫ ʨʦʜʠʚʰʝʛʦʩʷ ʧʦʪʦʤʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʷ ʜʝʢʘʜʘ ʙʝʨʝʤʝʥʥʦʩʪʠ ʢʨʳʩ ʩʘʤʦʢ. ʇʣʦʜʦʚʠʪʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʛʠʧʦʢʠʥʝʟʠʠ ʚ ʵʪʦʤ ʧʝʨʠʦʜʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʙʳʣʘ ʙʣʠʟʢʘ ʢ ʢʦʥʪʨʦʣʴʥʳʤ ʠ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 

70%. ɻʠʧʦʢʠʥʝʟʠʷ, ʚʦʟʜʝʡʩʪʚʫʶʱʘʷ ʚ ʧʨʝʜʧʣʦʜʥʳʡ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ (ɽ8-ɽ15), 

ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʛʠʙʝʣʠ ʦʢʦʣʦ 30% ʦʩʦʙʝʡ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʪʦʤʩʪʚʘ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʘʤʦʢ ʢʨʳʩ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʪʦʤʩʪʚʘ ʠ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʠʭ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ 

ʩʤʝʨʪʥʦʩʪʠ.  ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ ʪʦ, ʯʪʦ ʚ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʫʩʣʦʚʠʷ ʛʠʧʦʢʠʥʝʟʠʠ 

ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ (ʩʧʘʨʠʚʘʥʠʷ) ʠ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʬʝʨʪʠʣʴʥʦʩʪʠ 

ʢʨʳʩ ʩʘʤʦʢ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠʭ ʧʦʪʦʤʩʪʚʘ ʷʚʣʷʶʪʩʷ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ çʤʘʪʴ-ʧʣʦʜè.  ɺʝʨʦʷʪʥʝʝ, ʦʛʨʘʥʠʯʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʢʨʳʩ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʠʭ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦʤʠʤʦ ʜʠʩʢʦʤʬʦʨʪʘ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʩʪʨʝʩʩʦʚʳʤ ʩʦʩʪʦʷʥʠʷʤ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʢʨʦʚʦʦʙʝʩʧʝʯʝʥʠʷ ʧʦʤʝʪʦʚ ʠ ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ɻ ʪʦʤ ʛʠʧʦʢʩʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʨʫʰʘʝʪ 

ʜʠʥʘʤʠʢʫ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʦʨʛʘʥʠʟʤʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʦʪʦʤʩʪʚʘ.   

 

Abstract. The influence of chronic hypokinesia in certain periods of pregnancy of female rats 

on the number of progenies was studied and their survival in the early stages of individual 

development up to a three-month period was traced. It has been shown that hypokinesia of pregnant 

female rats contributes to a significant decrease in their fertility. At the same time, the most 

vulnerable are the embryonic and prefoetal periods of pregnancy, where the number of born rat pups 

is reduced by 40ï50% compared with the control. It was revealed that the most stable in terms of 

the number of progenies born is the third decade of pregnancy in female rats. The fecundity of 

animals subject to hypokinesia in this period of pregnancy was close to the control and was about 
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70%. Hypokinesia, which affects the prefoetal period of pregnancy (E8-E15), increases the risk of 

death of about 30% of individuals from the total number of progenies obtained. It was found that 

the restriction of the motor activity of female rats during pregnancy contributes to a decrease in 

the number of offspring and increases the risk of their premature death. It should be borne in mind 

that in our experiments, hypokinesia conditions were applied after fertilization (mating) and 

the reason for the decrease in the fertility of female rats and the viability of their progeny is 

profound changes in the relationship in the ñmother-foetusò system. It is more likely that 

the limitation of the motor performance of rats during certain periods of their pregnancy, in addition 

to discomfort, which contributes to various stressful conditions, directly affects the state of the 

blood supply of the litters and the resulting hypoxic state disrupts the dynamics of the energy supply 

of the developing organism, as a result of which the survival of the progeny is significantly reduced.  
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ʀʤʝʶʱʠʝʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʝ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʥʪʦʛʝʥʝʟʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʩʪʘʥʦʚʣʝʥʠʠ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ 

ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʪʝʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʦʨʛʘʥʠʟʤ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʪʨʦʛʦ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʢʨʘʡʥʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʩʪʘʥʪ, ʢʦʪʦʨʳʝ ʩʘʤʠ ʧʦ 

ʩʝʙʝ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʜʣʠʪʝʣʴʥʦʡ ʵʚʦʣʶʮʠʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ. ʇʦʜʜʝʨʞʘʥʠʝ ʪʘʢʦʛʦ 

ʛʦʤʝʦʩʪʘʟʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʘ ʚʩʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʘʧʧʘʨʘʪ ʨʝʛʫʣʷʮʠʠ.  ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʰʠʨʦʢʠʭ ʢʨʫʛʦʚ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʟʜʦʨʦʚʴʝʤ 

ʯʝʣʦʚʝʢʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʙʣʝʤʳ ʛʠʧʦʢʠʥʝʟʠʠ 

ʪʝʨʘʧʝʚʪʘʤʠ, ʭʠʨʫʨʛʘʤʠ, ʥʝʚʨʦʧʘʪʦʣʦʛʘʤʠ, ʧʩʠʭʠʘʪʨʘʤʠ ʫʞʝ ʩʝʡʯʘʩ ʥʘʯʠʥʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʦ ʠ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ 

ʨʝʘʜʘʧʪʘʮʠʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ [1]. 

ɸʢʪʠʚʥʳʡ ʠʥʪʝʨʝʩ ʢ ʧʨʦʙʣʝʤʝ ʛʠʧʦʢʠʥʝʟʠʠ ʧʨʦʷʚʣʷʶʪ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʨʫʛʠʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʜʠʩʮʠʧʣʠʥ. ʄʘʣʦʧʦʜʚʠʞʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʤʥʦʛʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʦʩʦʙʝʥʥʦ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ, ʜʳʭʘʪʝʣʴʥʦʡ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʠʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ, 

ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʧʦʪʦʤʩʪʚʘ. ʂʘʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʬʘʢʪʦʨ ʩʨʝʜʳ ʛʠʧʦʢʠʥʝʟʠʷ 

ʥʘʨʫʰʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ [2].  

ʇʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʠʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʥʘʨʷʜʫ ʩʦ ʤʥʦʛʠʤʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ (ʩʦʢʨʘʱʝʥʠʝ ʨʦʞʜʘʝʤʦʩʪʠ, ʧʦʚʳʰʝʥʠʝ 

ʩʤʝʨʪʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ), ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʨʦʩʪ ʧʨʦʷʚʣʝʥʠʡ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʨʝʣʦʩʪʠ. ʈʝʙʝʥʦʢ ʨʦʞʜʘʝʪʩʷ ʜʦʥʦʰʝʥʥʦʤ, ʩ ʥʦʨʤʘʣʴʥʳʤ ʚʝʩʦʤ ʠ 

ʜʣʠʥʦʡ ʪʝʣʘ, ʥʦ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʟʨʝʣʳʤ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʝʛʦ 

ʧʦʥʠʞʝʥʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʤʳʰʝʯʥʦʡ ʩʣʘʙʦʩʪʠ (ʛʠʧʦʪʦʥʠʠ), ʙʳʩʪʨʦʡ 

ʫʪʦʤʣʷʝʤʦʩʪʠ, ʩʥʠʞʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʨʦʩʪʫʜʥʳʤ ʠ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ 

(ʩʥʠʞʝʥʠʠ ʠʤʤʫʥʠʪʝʪʘ), ʩʣʘʙʳʤʠ ʠ ʥʝʫʩʪʦʡʯʠʚʳʤʠ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ ʨʝʘʢʮʠʷʤʠ, ʩʣʘʙʳʤ 

ʪʠʧʦʤ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [3, 4].  
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ʇʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʫʢʣʘʜʝ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʣʶʜʝʡ, ʢʦʪʦʨʘʷ 

ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʵʣʝʤʝʥʪ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʧʨʦʛʨʝʩʩʠʚʥʦ ʩʥʠʞʘʝʪʩʷ. ɺʦʟʜʝʡʩʪʚʠʝ 

ʩʦʮʠʘʣʴʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʠʧʦʢʠʥʝʟʠʠ, ʥʘʭʦʜʠʪ 

ʦʪʨʘʞʝʥʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʠʟʤʝʥʝʥʠʷʭ ʬʫʥʢʮʠʡ ʥʝʨʚʥʦʡ ʠ ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤ. ʂʘʢ ʠʟʚʝʩʪʥʦ, 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʧʦʪʦʤʩʪʚʘ ʞʠʚʦʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʩʦʦʪʥʦʰʝʥʠʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʤʝʨʪʥʦʩʪʠ. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʞʝ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʪʦʤʩʪʚʘ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʫʩʣʦʚʠʷʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʪʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʤʘʪʝʨʠʥʩʢʠʡ ʦʨʛʘʥʠʟʤ, 

ʭʦʪʷ ʠ ʧʝʨʝʞʠʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʜʠʩʢʦʤʬʦʨʪʘ ʩʨʝʜʳ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʢʘʢ ʠʩʪʦʯʥʠʢ ʚʳʩʦʢʦʛʦ 

ʜʠʩʢʦʤʬʦʨʪʘ, ʛʠʧʦʢʠʥʝʟʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʠ ʥʘʨʫʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ çʤʘʪʴ-ʧʣʦʜè 

ʧʨʠʚʦʜʷʱʠʡ ʩʥʠʞʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʪʦʤʩʪʚʘ, ʜʘʞʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʛʠʙʝʣʠ ʵʤʙʨʠʦʥʦʚ 

ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɺʣʠʷʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ 

ʬʫʥʢʮʠʶ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʙʠʦʩʬʝʨʫ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʩʫʞʝʥʠʷ ʛʨʘʥʠʮ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʡ, ʪʝʭʥʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʘʤʠ ʦʛʨʘʥʠʯʠʚʘʶʱʝʝ ʜʚʠʛʘʪʝʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʝʨʠʦʜ ʠʭ ʘʢʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ [5].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʥʪʦʛʝʥʝʟ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʧʨʦʮʝʩʩʦʤ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʨʝʘʣʠʟʫʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʠʟʥʘʢʦʚ ʠ ʬʝʥʦʪʠʧʦʚ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʧʨʦʮʝʩʩ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ 

ʩʨʝʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚʳʞʠʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʫʩʣʦʚʠʷ ʥʝʚʝʩʦʤʦʩʪʠ, ʩʠʜʷʯʠʡ ʦʙʨʘʟ 

ʞʠʟʥʠ ʠ ʪ. ʜ.) ʭʦʪʷ ʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, ʥʦ ʤʘʣʦ ʠʟʫʯʝʥʥʳʤ [6].  

ɸʜʘʧʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ 

ʵʥʜʦʛʝʥʥʦʡ, ʪʘʢ ʠ ʵʢʟʦʛʝʥʥʦʡ ʧʨʠʨʦʜʳ [7]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ 

ʩʨʝʜʳ ʟʘʚʠʩʠʪ ʦʪ ʨʝʛʫʣʷʪʦʨʥʳʭ ʠ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʨʛʘʥʠʟʤʘ, ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʩʠʩʪʝʤ 

ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ, ʢʣʝʪʦʯʥʳʭ ʩʠʩʪʝʤ ʨʝʧʘʨʘʮʠʠ, ʪʨʘʥʩʢʨʠʧʮʠʠ, ʪʨʘʥʩʣʷʮʠʠ, ʙʝʣʢʦʚʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʜʨ.  

ɺ ʭʦʜʝ ʦʥʪʦʛʝʥʝʟʘ ʠʟʤʝʥʷʶʪʩʷ ʩʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʠ ʤʥʦʛʠʭ ʘʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ, ʘ ʩʪʘʣʦ ʙʳʪʴ, ʥʘʨʫʰʘʝʪʩʷ ʝʜʠʥʩʪʚʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ, ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʠʥʥʝʨʚʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʬʫʥʢʮʠʠ. ɺ ʵʪʦʤ ʨʷʜʫ ʠʟʤʝʥʝʥʠʡ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ 

ʧʨʦʮʝʩʩ ʩʘʤʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʥʝʚʦʣʴʥʦ ʦʢʘʟʘʚʰʠʭ ʚ ʫʩʣʦʚʠʷʭ ʚʣʠʷʥʠʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʶʪʩʷ ʜʘʥʥʳʝ 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʢʦʥʪʝʢʩʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ 

ʞʠʚʦʪʥʳʭ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʨʳʟʫʥʦʚ [8].  

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʚʷʟʴ ʮʠʢʣʦʚ ʩ ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʷʚʣʝʥʠʝʤ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʨʝʛʫʣʷʮʠʠ. ʆʩʦʙʦ ʩʯʠʪʘʶʪ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʧʨʠ ʵʪʦʤ ʠʛʨʘʝʪ ʚ 

ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʳʷʚʣʝʥʳ ʧʨʦʷʚʣʝʥʠʷ ʩʪʨʝʩʩʘ ʚ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʛʨʳʟʫʥʦʚ 

[9, 10].  

ʇʣʦʜʦʚʠʪʦʩʪʴ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʘ ʛʠʙʝʣʴ ʵʤʙʨʠʦʥʦʚ ʚʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʳʡ 

ʚʢʣʘʜ ʚ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʚʳʚʦʜʢʘ ʤʥʦʛʦʧʣʦʜʥʳʭ ʞʠʚʦʪʥʳʭ [11].  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʢʨʳʩʳ ʣʠʥʠʠ ɺʠʩʪʘʨ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʣʠʥʠʝʡ ʢʨʳʩ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʩʚʦʠʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ʈʘʟʤʝʨʳ ʪʝʣʘ ʚʟʨʦʩʣʳʭ ʢʨʳʩ 150ï250 ʩʤ, ʚʝʩ 150ï230 ʛ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 3ï4 ʛʦʜʘ, 

ʠʟ ʢʦʪʦʨʳʭ ʦʢʦʣʦ 2 ʣʝʪ ʢʨʳʩʳ ʘʢʪʠʚʥʦ ʨʘʟʤʥʦʞʘʶʪʩʷ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚʘʨʴʠʨʫʝʪ ʦʪ 20 ʜʦ 26 ʜʥʝʡ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 

ʦʢʦʣʦ 22 ʜʥʝʡ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʨʳʩʷʪʘ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 

228 ʛʦʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʝʥʳ ʦʪ 92 ʢʨʳʩ ʩʘʤʦʢ.  

ɺʩʝ ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʩʫʭʦʤ, ʦʪʪʘʧʣʠʚʘʝʤʦʤ ʧʦʤʝʱʝʥʠʠ, ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʦʩʚʝʱʝʥʠʝʤ ʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʚʝʥʪʠʣʷʮʠʝʡ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʧʦʤʝʱʝʥʠʠ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 20ï

22Áʉ. ʂʨʳʩʳ ʩʦʜʝʨʞʘʣʠʩʴ ʧʦ 5 ʦʩʦʙʝʡ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ ʨʘʟʤʝʨʘʤʠ 50Ĭ30Ĭ30 ʩʤ [12]. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʘʤʢʠ ʠ ʩʘʤʮʳ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʨʘʟʣʠʯʥʳʭ 

ʢʣʝʪʢʘʭ. ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʤʘʟʦʢ) ʚʩʝ ʩʘʤʢʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ 

ʥʘ 2 ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: ʢʦʥʪʨʦʣʴʥʫʶ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 

ʧʨʦʜʦʣʞʘʣʘ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʧʨʝʞʥʠʭ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʥʘ ʢʘʢʦʡ 

ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʤʳ ʭʦʪʠʤ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ, ʞʠʚʦʪʥʳʝ ʧʦʤʝʱʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷ 

ʛʠʧʦʢʠʥʝʟʠʠ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʷ ʛʠʧʦʢʠʥʝʟʠʠ ʥʘʤʠ ʙʳʣʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʢʣʝʪʢʠ 

ʨʘʟʤʝʨʦʤ 14Ĭ8Ĭ20 ʩʤ, ʚ ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʣʠʩʴ ʙʝʨʝʤʝʥʥʳʝ ʩʘʤʢʠ ʧʦ ʦʜʥʦʡ ʦʩʦʙʠ ʚ ʢʘʞʜʫʶ. 

ʇʦʠʣʢʘ ʠ ʢʦʨʤʫʰʢʘ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʩʥʘʨʫʞʠ ʠ ʙʳʣʠ ʞʝʩʪʢʦ ʧʨʠʢʨʝʧʣʝʥʳ ʢ ʢʣʝʪʢʝ. 

ɻʠʧʦʢʠʥʝʟʠʷ ʙʝʨʝʤʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ʩʦʟʜʘʚʘʣʘʩʴ ʚ ʪʨʝʭ ʧʝʨʠʦʜʘʭ ʦʥʪʦʛʝʥʝʟʘ: ʚ 

ʟʘʨʦʜʳʰʝʚʳʡ (ɽ0-ɽ7), ʚ ʧʨʝʜʧʣʦʜʥʳʡ (ɽ8-ɽ14) ʠ ʧʣʦʜʥʳʡ (ɽ15-ɽ21) ʧʝʨʠʦʜʳ. ʇʦ ʠʩʪʝʯʝʥʠʶ 

ʪʦʛʦ, ʢʘʢ ʙʝʨʝʤʝʥʥʳʝ ʩʘʤʢʠ ʧʨʦʚʦʜʠʣʠ ʚʳʙʨʘʥʥʳʡ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ 

ʛʠʧʦʢʠʥʝʟʠʠ, ʦʩʪʘʪʦʢ ʩʨʦʢʘ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʥʠ ʧʦʤʝʱʘʣʠʩʴ ʚ ʦʙʳʯʥʳʝ (ʥʦʨʤʘʣʴʥʳʝ) 

ʫʩʣʦʚʠʷ. ɺʩʝ ʧʦʣʫʯʝʥʥʦʝ ʧʦʪʦʤʩʪʚʦ, ʢʘʢ ʢʦʥʪʨʦʣʴʥʳʭ, ʪʘʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʙʳʣʦ ʨʘʟʜʝʣʝʥʦ ʧʦ ʚʦʟʨʘʩʪʫ ʥʘ 4 ʧʦʜʛʨʫʧʧʳ.      

ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʘʥʘʣʠʟ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʨʠʪʝʣʴʥʦʡ ʠ 

ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʦʙʣʘʩʪʝʡ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ 24-ʢʘʥʘʣʴʥʦʛʦ ʵʥʮʝʬʘʣʦʛʨʘʬʘ çʅʝʡʨʦʥ ʉʧʝʢʪʨ ï 2è ʬʠʨʤʳ çʅʝʡʨʦʩʦʬʪè.  

ʈʝʛʠʩʪʨʘʮʠʷ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʳ ʫ ʞʠʚʦʪʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʤʘʪʝʨʠ ʢʦʪʦʨʳʭ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʳʣʠ ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ 

ʛʠʧʦʢʠʥʝʟʠʠ, ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʦʜ ʣʝʛʢʠʤ ʵʬʠʨʥʳʤ ʥʘʨʢʦʟʦʤ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ 

ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Statistical for Windows [13ï15]. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʧʨʠʥʮʠʧʦʚ çɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʮʝʣʝʡè (ʉʪʨʘʩʙʫʨʛ, 1986) ʠ 

ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʧʝʨʚʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʛʨʝʩʩʘ ʧʦ ʙʠʦʵʪʠʢʝ (ʂʠʝʚ, 2001). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ, 

ʪʦʯʥʝʝ ʜʠʥʘʤʠʢʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʪʦʤʩʪʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʣʠʷʥʠʶ 

ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʠʥʝʟʠʠ ʚ ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ ʙʝʨʝʤʝʥʥʦʩʪʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʥʦʨʤʝ (ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ 

ʫʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʪʦʤʩʪʚ, ʜʦʞʠʚʰʠʭ ʜʦ 10-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʢʨʳʩ, 

ʤʘʪʝʨʠ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʪʝʯʝʥʠʷ ʚʩʝʛʦ ʩʨʦʢʘ ʙʝʨʝʤʝʥʥʦʩʪʠ) ʫ 

ʞʠʚʦʪʥʳʭ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʦʤʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 8 ʢʨʳʩʷʪ. ɼʘʣʝʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʫ ʩʘʤʦʢ, ʢʦʪʦʨʳʝ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʙʝʨʝʤʝʥʥʦʩʪʠ 

(ɽ0-ɽ7, ɽ8-ɽ14 ʠ ɽ15-ɽ21) ʧʦʜʚʝʨʛʘʣʠʩʴ ʛʠʧʦʢʠʥʝʟʠʠ.  
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ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʦʤʩʪʚʘ, ʚʳʞʠʚʰʝʛʦ ʜʦ 10-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʩʘʤʦʢ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʠʥʝʟʠʠ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʩʨʦʢʘ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʣʠʩʴ ʠ ʙʳʣʠ: ʧʨʠ ʚʣʠʷʥʠʠ ʛʠʧʦʢʠʥʝʟʠʠ ʚ ʟʘʨʦʜʳʰʝʚʳʡ 

ʧʝʨʠʦʜ ʵʤʙʨʠʦʛʝʥʝʟʘ 33% (2,6 ʛʦʣʦʚ); ʚ ʧʨʝʜʧʣʦʜʥʳʡ ʠ ʧʣʦʜʥʳʝ ʧʝʨʠʦʜʳ ð ʦʢʦʣʦ 21% (1,5ï

2,0 ʛʦʣʦʚ) ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʜʫʯʝʥʥʦʛʦ ʧʦʪʦʤʩʪʚʘ. ɼʘʥʥʳʝ ʩʨʘʚʥʝʥʠʡ ʚ ʧʨʦʮʝʥʪʥʦʤ 

ʩʦʦʪʥʦʰʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʪʦʤʩʪʚʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʫ ʢʨʳʩ 

ʩʘʤʦʢ, ʧʝʨʝʞʠʚʰʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʛʠʧʦʢʠʥʝʟʠʠ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ 

ʜʦʞʠʚʰʠʝ ʜʦ 20-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 2.  

 

  
 

ʈʠʩʫʥʦʢ 1. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ 

ʧʦʪʦʤʩʪʚʘ, ʜʦʞʠʚʰʝʛʦ ʜʦ 10-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫ 

ʩʘʤʦʢ ʢʨʳʩ ʧʦʩʣʝ ʚʣʠʷʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ 

ʛʠʧʦʢʠʥʝʟʠʠ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

% (ʥʦʨʤʘ ð 100%)  

 

ʈʠʩʫʥʦʢ 2. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʯʠʩʣʘ ʧʦʪʦʤʩʪʚʘ, ʜʦʞʠʚʰʝʛʦ ʜʦ 20-ʜʥʝʚʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʫ ʩʘʤʦʢ ʢʨʳʩ ʧʦʩʣʝ ʚʣʠʷʥʠʷ 

ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʠʥʝʟʠʠ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, % (ʥʦʨʤʘ ð 100%) 
 

ɿʜʝʩʴ ʥʘʙʣʶʜʘʣʦʩʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʦʤʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʭ ʫ ʩʘʤʦʢ ʢʨʳʩ, 

ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʠʥʝʟʠʠ ʠ 

ʜʦʞʠʚʰʠʭ ʜʦ 20-ʪʠ ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʣʷʣʠ ʚ ʟʘʨʦʜʳʰʝʚʳʡ ʧʝʨʠʦʜ ʵʤʙʨʠʦʛʝʥʝʟʘ ð ʜʦ 

30% (1,9 ʛʦʣʦʚ, ʚ ʥʦʨʤʝ 100% ð 6,5 ʛʦʣʦʚ); ʚ ʧʨʝʜʧʣʦʜʥʳʡ ʧʝʨʠʦʜ ð ʜʦ 31% (2,0 ʛʦʣʦʚ) ʠ 

ʧʣʦʜʥʳʡ ʧʝʨʠʦʜ ð 26% (1,7 ʛʦʣʦʚ ʚ ʩʨʝʜʥʝʤ) ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʜʫʯʝʥʥʦʛʦ ʧʦʪʦʤʩʪʚʘ. 

ʅʝʩʢʦʣʴʢʦ ʠʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʜʠʥʘʤʠʢʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʢʨʳʩʷʪ ʜʦ 30-ʜʥʝʚʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʧʝʨʝʞʠʚʰʠʭ ʚʣʠʷʥʠʝ ʛʠʧʦʢʠʥʝʟʠʠ ʤʘʪʝʨʝʡ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 3, ʯʠʩʣʦ ʧʦʪʦʤʩʪʚʘ, ʜʦʞʠʚʰʝʛʦ ʜʦ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʩʘʤʦʢ ʢʨʳʩ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚ ʫʩʣʦʚʠʷʭ 

ʛʠʧʦʢʠʥʝʟʠʠ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʩʨʦʢʘ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʝʥʦ: ʧʨʠ 

ʚʣʠʷʥʠʠ ʛʠʧʦʢʠʥʝʟʠʠ ʚ ʟʘʨʦʜʳʰʝʚʳʡ ʧʝʨʠʦʜ ʵʤʙʨʠʦʛʝʥʝʟʘ ʜʦ 30-ʪʠ ʜʥʝʡ ʜʦʞʠʚʘʶʪ ʦʢʦʣʦ 

40% ʨʦʜʠʚʰʠʭʩʷ ʢʨʳʩʷʪ; ʚ ʧʨʝʜʧʣʦʜʥʳʡ ʧʝʨʠʦʜ ð 33% ʠ ʧʣʦʜʥʳʡ ʧʝʨʠʦʜʳ ð 28% ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʜʫʯʝʥʥʦʛʦ ʧʦʪʦʤʩʪʚʘ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 3. 

ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʘʥʘʣʦʛʠʯʥʘʷ ʜʠʥʘʤʠʢʘ ʚʳʞʠʚʘʝʤʦʩʪʠ 3-ʤʝʩʷʯʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʢʨʳʩ, 

ʧʝʨʝʞʠʚʰʠʭ ʚʣʠʷʥʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʠʥʝʟʠʠ ʚ ʦʪʜʝʣʴʥʳʝ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʩʣʝʜʫʶʱʝʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʈʠʩʫʥʦʢ 4).  

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʦʤʩʪʚʘ, ʜʦʞʠʚʰʝʛʦ ʜʦ 3-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʩʘʤʦʢ ʢʨʳʩ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʠʥʝʟʠʠ ʚ ʟʘʨʦʜʳʰʝʚʳʡ ʧʝʨʠʦʜ ʵʤʙʨʠʦʛʝʥʝʟʘ, 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 42% (ʚ ʥʦʨʤʝ 100% ð 5,5 ʛʦʣʦʚ); ʚ ʧʨʝʜʧʣʦʜʥʳʡ ʧʝʨʠʦʜ ð 33% (2,3 ʛʦʣʦʚ) 

ʠ ʧʣʦʜʥʳʡ ʧʝʨʠʦʜ ð 29% (1,6 ʛʦʣʦʚ ʚ ʩʨʝʜʥʝʤ). 
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ʈʠʩʫʥʦʢ 3. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ 

ʧʦʪʦʤʩʪʚʘ, ʜʦʞʠʚʰʝʛʦ ʜʦ 30-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫ 

ʩʘʤʦʢ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʧʦʩʣʝ ʚʣʠʷʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ 

ʛʠʧʦʢʠʥʝʟʠʠ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

% (ʥʦʨʤʘ ð 100%) 

ʈʠʩʫʥʦʢ 4. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ 

ʧʦʪʦʤʩʪʚʘ, ʜʦʞʠʚʰʝʛʦ ʜʦ 3-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫ 

ʩʘʤʦʢ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʧʦʩʣʝ ʚʣʠʷʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ 

ʛʠʧʦʢʠʥʝʟʠʠ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

% (ʥʦʨʤʘ ð 100%) 

 

ɺ  ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʫʩʣʦʚʠʷ ʛʠʧʦʢʠʥʝʟʠʠ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ 

(ʩʧʘʨʠʚʘʥʠʷ), ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʨʳʩ ʩʘʤʦʢ ʠ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠʭ ʧʦʪʦʤʩʪʚ ʷʚʣʷʶʪʩʷ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ 

çʤʘʪʴ-ʧʣʦʜè. ɺʝʨʦʷʪʥʝʝ, ʦʛʨʘʥʠʯʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʨʳʩ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ 

ʠʭ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦʤʠʤʦ ʜʠʩʢʦʤʬʦʨʪʘ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʩʪʨʝʩʩʦʚʳʤ 

ʩʦʩʪʦʷʥʠʷʤ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʢʨʦʚʦʦʙʝʩʧʝʯʝʥʠʷ ʧʦʤʝʪʦʚ. ɺʠʜʠʤʦ, 

ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ʵʪʦʤ ʛʠʧʦʢʩʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʨʫʰʘʝʪ ʜʠʥʘʤʠʢʫ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ 

ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʦʨʛʘʥʠʟʤʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʧʦʪʦʤʩʪʚʘ.  

ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ çʌʘʢʪʦʨʳ ʩʨʝʜʳ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʘʣʠʟʘʪʦʨʦʚè ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʦʣʦʛʠʠ ʠʤ. ʘʢʘʜ. ɸ. Kʘʨʘʝʚʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ɸ. ɻ. ɻʘʟʠʝʚʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʣʠʷʥʠʝ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʭʨʦʥʠʯʝʩʢʘʷ ʛʠʧʦʢʩʠʷ, ʛʠʧʦʢʠʥʝʟʠʷ 

ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʦʙʣʫʯʝʥʠʷ, ʧʝʨʝʥʝʩʝʥʥʳʝ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʩʨʦʢʘʭ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʚʳʟʳʚʘʶʪ ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʩʪʘʚʘʥʠʷ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʠ ʧʦʚʳʰʝʥʠʝ 

ʩʤʝʨʪʥʦʩʪʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩʷʪ [6, 16ï20].  

ʈʘʙʦʪʘʤʠ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʦʣʦʛʠʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ 

ʥʘʨʫʰʝʥʠʷʤʠ ʛʦʤʝʦʩʪʘʟʘ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʩʪʚʦʣʦʚʳʭ ʠ ʢʦʨʢʦʚʳʭ ʩʪʨʫʢʪʫʨ [21, 22]. 

ʅʘʨʫʰʝʥʠʝ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ  ʨʘʟʚʠʪʠʶ ʩʪʨʝʩʩʦʨʥʦʡ 

ʨʝʘʢʮʠʠ, ʛʨʦʟʷʱʝʡ ʧʨʠʚʝʩʪʠ ʢ ʛʠʙʝʣʠ ʦʨʛʘʥʠʟʤʘ [23ï26].  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʦʨʤʳ ð ʚʳʩʦʢ 

ʧʨʦʮʝʥʪ ʩʤʝʨʪʥʦʩʪʠ ʩʨʝʜʠ ʧʦʪʦʤʩʪʚʘ ʞʠʚʦʪʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʫʩʣʦʚʠʷ ʛʠʧʦʢʠʥʝʟʠʠ, ʩʦʟʜʘʚʘʝʤʳʝ ʚ ʦʪʜʝʣʴʥʳʝ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʩʘʤʦʢ 

ʢʨʳʩ ʦʜʠʥʘʢʦʚʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʩʪʝʧʝʥʴ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠʭ ʧʦʪʦʤʩʪʚʘ. ʇʨʠ ʵʪʦʤ 

ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʪʦʨʘʷ ʜʝʢʘʜʘ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʘʤʦʢ ʢʨʳʩ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʩʫʪʩʪʚʠʶ ʬʘʢʪʦʨʘ ʛʠʧʦʢʠʥʝʟʠʠ, ʛʜʝ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʜʦʞʠʚʰʝʛʦ ʜʦ 10-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʪʦʤʩʪʚʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʩʦʢʦ ʠ ʨʘʚʥʦ 

27% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʵʪʦʡ ʛʨʫʧʧʳ. ʕʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʠʭ ʧʣʦʜʦʚʠʪʦʩʪʠ ʠ ʚʳʩʦʢʠʡ ʨʠʩʢ 

ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʪʦʤʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠʶ ʩʪʝʧʝʥʠ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʦʪʦʤʩʪʚʘ, ʨʘʟʚʠʚʰʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʠʥʝʟʠʠ, ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ. 
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ʊʘʙʣʠʮʘ 

ɼɸʅʅʓɽ ʇʆ ʉʊɽʇɽʅʀ ɺʓɾʀɺɸɽʄʆʉʊʀ ʇʆʊʆʄʉʊɺɸ,  

ʈɸɿɺʀɺʐʀʍʉʗ ɺ ʋʉʃʆɺʀʗʍ ɻʀʇʆʂʀʅɽɿʀʀ 
 

ʇʝʨʠʦʜʳ ʦʥʪʦʛʝʥʝʟʘ 

ʧʦʜʚʝʨʞʝʥʠʷ 

ʛʠʧʦʢʠʥʝʟʠʠ 

ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʩʘʤʦʢ ʢʨʳʩ 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʘʤʦʢ, ʜʘʚʰʠʭ 

ʧʦʪʦʤʩʪʚʦ ʚ % 

ʆʙʱʝʝ ʯʠʩʣʦ 

ʧʦʪʦʤʩʪʚʘ ʚ 

% 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʪʦʤʩʪʚʘ 

ʥʝʜʦʞʠʚʰʠʭ ʜʦ 10 

ʜʥʝʡ, ʚ % 

ʢʦʥʪʨʦʣʴʥʳʝ 10 90 100 11,4 

ɽ0-ɽ7 ʟʘʨʦʜʳʰʝʚʳʡ 23 78,2 59,1 23 

ɽ8-ɽ15 ʧʨʝʜʧʣʦʜʥʳʡ 20 80 64,7 27 

ɽ6-ɽ21 ʧʣʦʜʥʳʡ 21 85 68,1 15 

 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʝʱʝ ʦʜʠʥ ʬʘʢʪ ð ɻʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʧʦʪʦʤʩʪʚʘ ʢʨʳʩ ʩʘʤʦʢ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʣʠʷʥʠʶ ʛʠʧʦʢʠʥʝʟʠʠ ʚ ʥʘʯʘʣʴʥʳʝ 

ʵʪʘʧʳ (ɽ0-ɽ7 ʟʘʨʦʜʳʰʝʚʳʡ ʧʝʨʠʦʜ) ʩʨʦʢʘ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʆʙʱʝʝ ʯʠʩʣʦ ʧʦʪʦʤʩʪʚʘ, 

ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʵʪʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʢʨʳʩ ʩʘʤʦʢ, ʩʥʠʞʝʥʦ ʙʦʣʝʝ, ʯʝʤ ʥʘ 40% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʨʷʜʫ ʢʨʠʪʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʘʤʦʢ ʢʨʳʩ ʧʦʩʣʝʜʥʷʷ ʜʝʢʘʜʘ (ɽ6-ɽ21 ʧʣʦʜʥʳʡ ʧʝʨʠʦʜ) ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚ ʢ 

ʨʘʟʨʫʰʠʪʝʣʴʥʦʤʫ ʚʣʠʷʥʠʶ ʬʘʢʪʦʨʘ ʛʠʧʦʢʠʥʝʟʠʠ, ʛʜʝ ʯʠʩʣʦ ʧʦʪʦʤʩʪʚʘ, ʥʝʜʦʞʠʚʰʝʛʦ ʜʦ 

10 ʜʥʝʡ, ʨʘʚʥʷʣʦʩʴ 15%.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ, ʯʪʦ ʬʘʢʪʦʨ ʛʠʧʦʢʠʥʝʟʠʠ ʩʘʤʦʢ ʢʨʳʩ ʚ ʦʪʜʝʣʴʥʳʝ 

ʧʝʨʠʦʜʳ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʢʘʢ ʢʨʠʪʠʯʝʩʢʠʝ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʨʠʩʢʘ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʧʦʪʦʤʩʪʚʘ ʠ ʩʪʝʧʝʥʠ ʠʭ ʚʳʞʠʚʘʝʤʦʩʪʠ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʬʦʥʜʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʶ ɿʉ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʟʘʣʝʞʠ 

ʥʝʬʪʠ ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ (ʦʙʲʝʢʪ ʖʉ1). ʇʦ ʜʘʥʥʳʤ ɻʀʉ ʚʳʜʝʣʝʥʳ ʪʠʧʳ ʨʘʟʨʝʟʘ ʧʦ ʧʣʘʩʪʘʤ 

ʖʉ1, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʚ ʥʠʟʢʠʭ ʪʝʤʧʘʭ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʚ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʟʘʩʪʦʡʥʳʭ ʠ ʪʫʧʠʢʦʚʳʭ ʟʦʥʘʭ. 

ʇʨʝʜʩʪʘʚʣʝʥʘ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʪʝʩʥʝʥʠʷ ʧʦ ʦʩʥʦʚʥʳʤ ʟʘʣʝʞʘʤ ʦʙʲʝʢʪʘ ʖʉ1. ɺʳʜʝʣʝʥʳ 

ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʨʫʧʧʳ ʟʘʣʝʞʝʡ ʧʦ ʪʠʧʫ ʢʦʣʣʝʢʪʦʨʦʚ (ʤʦʥʦʣʠʪʘ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦ 

ʩʣʦʠʩʪʦʛʦ). 

 

Abstract. In this work, we analyzed the stock materials on the CS field to obtain 

an information base to characterize the geological structure of the Vasyugan formation oil deposit 

(object US1). According to GIS data, the section types of the formation of US1, which determine 

the distribution of initial oil reserves and the pattern of low rates of oil reserves in the localized 

dead-end and stagnant zones are highlighted. The characteristics of the displacement of the main 

reservoirs of the object US1 are presented. The most favorable groups of reservoirs by type of 

reservoirs (monolithic and irregularly layered) are identified. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʲʝʢʪʳ ʨʘʟʨʘʙʦʪʢʠ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʝʬʪʝʠʟʚʣʝʯʝʥʠʷ, ʦʩʪʘʪʦʯʥʳʝ 

ʟʘʧʘʩʳ, ʚʘʩʶʛʘʥʩʢʘʷ ʩʚʠʪʘ. 

 

Keywords: development objects, oil recovery factors, residual reserves, reserve depletion. 

 

ɺʘʩʶʛʘʥʩʢʘʷ ʩʚʠʪʘ ʧʦ ʭʘʨʘʢʪʝʨʫ ʩʚʦʝʛʦ ʩʪʨʦʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʨʘʟʜʝʣʘ. 

ʅʠʞʥʠʡ ʨʘʟʜʝʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʦʜʥʦʨʦʜʥʳʤʠ ʘʨʛʠʣʣʠʪʘʤʠ, ʚʝʨʭʥʠʡ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ 

ʦʩʘʜʢʘʤʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʝʩʯʘʥʳʭ ʨʘʟʥʦʩʪʝʡ. ʅʝʬʪʝʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʖʉ1 ̫ ʚʣʷʝʪʩʷ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʦʥʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʬʘʮʠʡ, 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʝʥʷʝʪʩʷ ʝʛʦ ʤʦʨʬʦʣʦʛʠʷ ʠ ʩʚʦʡʩʪʚʘ ʢʦʣʣʝʢʪʦʨʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ 

ʠʤʝʶʪ ʤʝʩʪʦ ʦʙʰʠʨʥʳʝ ʧʦ ʧʣʦʱʘʜʠ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʩ ʥʠʟʢʠʤʠ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʀʩʩʣʝʜʫʝʤʳʡ ʫʯʘʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʉʫʨʛʫʪʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʨʘʡʦʥʘ 

ʉʨʝʜʥʝʦʙʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ.  

ɿʘʣʝʞʠ ʥʝʬʪʠ ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ ʧʦ ʦʙʲʝʢʪʫ ʖʉ1 ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʤʝʱʝʥʳ ʧʦ ʚʩʝʡ 

ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ. ɺ ʧʣʘʩʪʝ ʖʉ1 ʚʳʷʚʣʝʥʦ 22 ʟʘʣʝʞʠ ʥʝʬʪʠ, ʦʩʥʦʚʥʦʡ ʝʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘ ʩʯʝʪ ʛʣʠʥʠʟʘʮʠʠ 

ʢʦʣʣʝʢʪʦʨʦʚ. ʅʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʧʣʘʩʪ ʠʤʝʝʪ ʦʙʰʠʨʥʳʝ ʟʦʥʳ ʦʪʩʫʪʩʪʚʠʷ 

ʢʦʣʣʝʢʪʦʨʦʚ [2].  

ɻʦʨʠʟʦʥʪ ʖʉ1 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʦʥʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʬʘʮʠʡ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʝʥʷʝʪʩʷ ʝʛʦ ʤʦʨʬʦʣʦʛʠʷ ʠ ʩʚʦʡʩʪʚʘ ʢʦʣʣʝʢʪʦʨʦʚ. ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʌɽʉ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʚʦʜʥʦʛʦ ʚʦʣʥʦʚʦʛʦ 

ʧʦʙʝʨʝʞʴʷ. ʆʪʣʦʞʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʨʝʛʨʝʩʩʠʝʡ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʉʪʨʦʝʥʠʝ ʠ ʬʘʮʠʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ-ʛʦʨʠʟʦʥʪʘ ʖʉ1 ʠʟʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ɻʀʉ, ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʝʨʥʘ. 

ɺ ʠʥʪʝʨʚʘʣʝ ʧʣʘʩʪʘ ʖʉ1 ʚʳʜʝʣʷʶʪʩʷ ʬʘʮʠʠ ʦʪ ʩʫʱʝʩʪʚʝʥʥʦ ʛʣʠʥʠʩʪʦʡ ʧʝʨʝʭʦʜʥʦʡ ʠ 

ʥʠʞʥʝʡ ʧʨʝʜʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʩ ʪʝʤʧʝʩʪʠʪʘʤʠ ʜʦ ʧʝʩʯʘʥʦʡ ʧʨʝʜʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʧʣʷʞʘ, 

ʧʦʜʚʦʜʥʳʭ ʚʘʣʦʚ ʠ ʙʝʨʝʛʦʚʦʛʦ ʙʘʨʘ. ʇʝʩʯʘʥʳʝ ʧʨʦʩʣʦʠ ʦʪʜʝʣʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʨʘʟʤʳʚʘʤʠ, ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʧʨʦʧʣʘʩʪʢʘʤʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷʝʪ 

ʩʪʨʦʝʥʠʝ ʨʝʟʝʨʚʫʘʨʘ. ʇʨʠ ʜʦʤʠʥʠʨʫʶʱʝʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʥʦʩʘ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʶʛʦ-

ʚʦʩʪʦʢʘ, ʚʦʩʪʦʢʘ ʟʘʧʘʜʥʳʝ ʢʨʳʣʴʷ ʧʘʣʝʦʧʦʜʥʷʪʠʡ ʩ ʧʨʠʤʳʢʘʶʱʠʤʠ ʢ ʥʠʤ ʩʠʥʢʣʠʥʘʣʷʤʠ 

ʷʚʣʷʣʠʩʴ ʦʙʣʘʩʪʷʤʠ ʨʘʟʛʨʫʟʢʠ ʧʦʪʦʢʦʚ, ʧʝʨʝʤʝʱʘʚʰʠʭ ʢʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʜʥʫ 

ʙʘʩʩʝʡʥʘ. ɺʦʩʪʦʯʥʳʝ ʢʨʳʣʴʷ ʵʪʠʭ ʧʦʜʥʷʪʠʡ ʷʚʣʷʣʠʩʴ ʙʘʨʴʝʨʘʤʠ, ʧʝʨʝʜ ʢʦʪʦʨʳʤʠ ʦʩʘʞʜʘʣʘʩʴ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʝʨʝʥʦʩʠʤʦʡ ʦʙʣʦʤʦʯʥʦʡ ʤʘʩʩʳ. ʅʘ ʥʠʭ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʘʭ ʧʘʣʝʦʨʝʣʴʝʬʘ ʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʝʪʩʷ ʢʦʩʦʩʣʦʠʩʪʦʝ ʩʪʨʦʝʥʠʝ 

ʚʝʨʭʥʝʚʘʩʶʛʘʥʩʢʦʡ ʧʦʜʩʚʠʪʳ ʚ ʮʝʣʦʤ, ʦʪʦʙʨʘʞʘʶʱʝʝ ʥʝ ʚʩʝʛʜʘ ʷʚʥʦ ʚʳʨʘʞʝʥʥʫʶ 

ʧʨʦʛʨʘʜʘʮʠʶ ð ʣʘʪʝʨʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʤʦʨʷ ʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʡ [1]. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ, ʙʦʣʝʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʟʘʣʝʞʠ (ʩ ʣʫʯʰʠʤʠ ʌɽʉ) ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʚʦʩʪʦʯʥʦʡ, ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ. ɿʘʣʝʞʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʦʞʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʩʪʨʦʝʥʠʝʤ. ʇʦ ʪʠʧʘʤ ʟʘʣʝʞʠ ʨʘʟʣʠʯʘʶʪʩʷ ʦʪ ʧʣʘʩʪʦʚʦ-ʩʚʦʜʦʚʳʭ ʜʦ ʣʠʪʦʣʦʛʠʯʝʩʢʠ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʣʠʥʟ, ʥʘʩʳʱʝʥʥʳʭ ʥʝʬʪʴʶ.  

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʨʭʥʠʡ ʧʣʘʩʪ ʖʉ1
1. ʉʦʛʣʘʩʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʜʦʣʠ ʢʦʣʣʝʢʪʦʨʦʚ, ʥʘ ʛʝʦʣʦʛʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ (ɻʉʈ) ʠʤʝʥʥʦ ʚ ʵʪʦʤ 

ʧʣʘʩʪʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʧʝʩʯʘʥʠʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʣʘʩʪʘʤʠ ʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ (ʈʠʩʫʥʦʢ 1). 

ʇʣʘʩʪʳ ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ ʧʦ ʛʝʥʝʟʠʩʫ ʦʪʣʦʞʝʥʠʡ ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʨʠʪʦʚʦʤʫ (ʤʦʨʩʢʦʤʫ) 

ʪʠʧʫ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʠʪʤʠʯʥʳʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʜʝʨʞʘʥʥʳʭ ʧʨʦʩʣʦʝʚ 

ʧʝʩʯʘʥʠʢʦʚ ʩ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ. ʆʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʧʝʩʯʘʥʠʩʪʦʩʪʠ 

ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʨʭʥʠʡ ʧʣʘʩʪ (ʖʉ1
1) ʙʦʣʝʝ ʚʳʜʝʨʞʘʥʥʳʤ ʢʘʢ ʧʦ ʧʣʦʱʘʜʠ, 

ʪʘʢ ʠ ʧʦ ʨʘʟʨʝʟʫ ʯʝʤ ʥʠʞʥʠʡ ʧʣʘʩʪ (ʖʉ1
2). ɼʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʭʦʨʦʰʦ ʚʠʜʥʘ ʥʘ ʩʭʝʤʝ 

ʜʝʪʘʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʧʦ ʩʢʚʘʞʠʥʘʤ (ʈʠʩʫʥʦʢ 2).  
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ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʢʝʨʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦ ʪʠʧʘʤ ʧʝʩʯʘʥʳʭ 

ʧʦʨʦʜ ʜʣʷ ʚʘʩʶʛʘʥʩʢʦʡ (ʖʉ1) ʩʚʠʪʳ ʧʦʢʘʟʘʣ ʟʘʤʝʪʥʦʝ ʦʪʣʠʯʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʨʝʜʥʝ-, 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʦʪ ʘʣʝʚʨʠʪʠʩʪʳʭ ʧʦʨʦʜ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: (9ï12)Ĭ10ī3 ʤʢʤ2 ʠ 

(2,8ï3)Ĭ10ī3 ʤʢʤ2. ɺ ʧʨʦʮʝʩʩʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʟʘʣʝʞʝʡ ʥʝʬʪʠ 

ʠ ʨʘʟʨʝʟʘ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʮʝʣʦʤ ʚʠʜʥʦ, ʯʪʦ ʢʦʣʣʝʢʪʦʨ ʨʘʩʧʨʝʜʝʣʝʥ ʥʝ ʨʘʚʥʦʤʝʨʥʦ ʢʘʢ ʧʦ 

ʨʘʟʨʝʟʫ, ʪʘʢ ʠ ʧʦ ʧʣʦʱʘʜʠ ʚ ʢʘʞʜʦʤ ʠʟ ʧʣʘʩʪʦʚ. ɺ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʟʘʣʝʞʠ ʚ ʩʢʚʘʞʠʥʘʭ 

ʚʩʪʨʝʯʘʝʪʩʷ ʢʘʢ ʤʦʥʦʣʠʪʥʳʡ ʪʠʧ ʢʦʣʣʝʢʪʦʨʘ (ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʘʚʥʘ ʝʜʠʥʠʮʳ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʝʩʯʘʥʠʩʪʦʩʪʠ ʙʦʣʝʝ 0,7), ʪʘʢ ʠ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʳʡ ʢʦʣʣʝʢʪʦʨ ʚ ʩʢʚʘʞʠʥʘʭ (ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʧʣʘʩʪʢʦʚ ʙʦʣʝʝ 4 ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʩʯʘʥʠʩʪʦʩʪʠ ʧʦʨʷʜʢʘ 0,5).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʪʨʦʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʟʘʣʝʞʝʡ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʢʘʨʦʪʘʞʥʳʭ ʜʠʘʛʨʘʤʤ ʶʨʩʢʠʭ 

ʧʣʘʩʪʦʚ ʚ ʩʢʚʘʞʠʥʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʳʜʝʣʠʣʠ ʯʝʪʳʨʝ ʪʠʧʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʟʨʝʟʘ ʩʢʚʘʞʠʥ: 

ʤʦʥʦʣʠʪʥʳʡ ʪʠʧ ʢʦʣʣʝʢʪʦʨʘ; ʥʝʨʘʚʥʦʤʝʨʥʦ ʩʣʦʠʩʪʳʡ ʨʘʟʨʝʟ; ʯʘʩʪʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ 

ʢʦʣʣʝʢʪʦʨʘ, ʩ ʙʦʣʴʰʝʡ ʜʦʣʝʡ ʢʦʣʣʝʢʪʦʨʘ ʚ ʨʘʟʨʝʟʝ; ʯʘʩʪʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʢʦʣʣʝʢʪʦʨʘ, ʩ 

ʤʝʥʴʰʝʡ ʜʦʣʝʡ ʢʦʣʣʝʢʪʦʨʘ ʚ ʨʘʟʨʝʟʝ. ʇʦʣʥʘʷ ʚʘʨʠʘʮʠʷ ʜʘʥʥʳʭ ʪʠʧʦʚ ʦʪʤʝʯʝʥʘ, ʪʦʣʴʢʦ ʚ 

ʚʝʨʭʥʝʤ ʧʣʘʩʪʝ (ʖʉ1
1), ʥʠʞʥʠʡ ʧʣʘʩʪ (ʖʉ1

2) ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʠʤ ʪʠʧʦʤ ï 

ʯʘʩʪʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʩ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝʤ ʜʦʣʠ ʥʝ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʨʘʟʨʝʟʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʠʧʘ ʨʘʟʨʝʟʘ ʧʣʘʩʪʘ ʧʦ ʧʣʦʱʘʜʠ ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ 

ʨʘʩʩʤʦʪʨʝʥ ʚʝʨʭʥʠʡ ʧʣʘʩʪ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʦʪʘʞʥʳʝ ʜʠʘʛʨʘʤʤʳ ʚʳʜʝʣʝʥʥʳʭ ʪʠʧʦʚ 

ʨʘʟʨʝʟʦʚ ʧʣʘʩʪʦʚ ʖʉ1
1 ʚ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘ (ʈʠʩʫʥʦʢ 3).  

 

    

ʊʠʧ 1  

ʄʦʥʦʣʠʪʥʳʡ ʪʠʧ 

ʨʘʟʨʝʟʘ ʧʣʘʩʪʘ ʖʉ1
1. 

ʉʢʚʘʞʠʥʘ ˉ588 

ʊʠʧ 2  

ʅʝʨʘʚʥʦʤʝʨʥʦ 

ʩʣʦʠʩʪʳʡ ʪʠʧ ʨʘʟʨʝʟʘ 

ʧʣʘʩʪʘ ʖʉ1
1. 

ʉʢʚʘʞʠʥʘ ˉ1620 

ʊʠʧ 3 ʏʘʩʪʦʝ 

ʧʝʨʝʩʣʘʠʚʘʥʠʝ, ʩ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ 

ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ ʚ 

ʨʘʟʨʝʟʝ. ʉʢʚʘʞʠʥʘ 

ˉ2166 

ʊʠʧ 4  

ʏʘʩʪʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ, 

ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ 

ʧʦʨʦʜ-ʥʝʢʦʣʣʝʢʪʦʨʦʚ ʚ 

ʨʘʟʨʝʟʝ. ʉʢʚʘʞʠʥʘ 

ˉ6925 
 

ʈʠʩʫʥʦʢ 3. ʊʠʧʳ ʨʘʟʨʝʟʘ ʧʣʘʩʪʘ ʖʉ1
1 

 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʢʚʘʞʠʥ ʩ ʚʳʜʝʣʝʥʥʳʤʠ ʪʠʧʘʤʠ ʨʘʟʨʝʟʘ ʧʦ ʧʣʘʩʪʘʤ 

ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ. ʇʣʘʩʪ ʖʉ1
1 ʧʨʝʜʩʪʘʚʣʝʥ ʧʦ ʪʠʧʘʤ ʨʘʟʨʝʟʦʚ: 

 

ʤʦʥʦʣʠʪʥʳʡ ʪʠʧ ʚ 16% ʚʩʝʭ ʩʢʚʘʞʠʥ; 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʩʣʦʠʩʪʳʡ ʚ 18%; 

ʯʘʩʪʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ (ʙʦʣʴʰʝ ʢʦʣʣʝʢʪʦʨʘ) ʚ 48%; 

ʯʘʩʪʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ (ʤʝʥʴʰʝ ʢʦʣʣʝʢʪʦʨʘ) ʚ 8%. 
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ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʪʠʧʦʚ ʨʘʟʨʝʟʦʚ ʧʣʘʩʪʦʚ ʖʉ1
1 ʧʦ 

ɻʀʉ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʊʘʙʣʠʮʝ 1. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʷʚʥʦʝ ʨʘʟʣʠʯʠʝ 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʘʨʘʤʝʪʨʘʭ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʪʦʣʱʠʥ, ʧʝʩʯʘʥʠʩʪʦʩʪʠ ʠ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ 

ʨʘʟʨʝʟʦʚ: ʦʪ ʜʚʫʭ ʜʦ ʪʨʝʭ ʨʘʟ. ʈʘʟʣʠʯʠʝ ʚ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʣʘʩʪʘ ʧʦ ʪʠʧʘʤ ʥʝ ʪʘʢ ʟʘʤʝʪʥʦ, 

ʧʨʠʤʝʨʥʦ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ. ʇʦ ʧʘʨʘʤʝʪʨʘʤ ʧʦʨʠʩʪʦʩʪʠ ʠ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʥʝ 

ʚʳʷʚʣʝʥʦ. ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʨʘʟʨʝʟʦʚ 

ʧʣʘʩʪʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ, 

ʚʦʟʤʦʞʥʦ, ʧʦʟʚʦʣʠʪ ʫʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʪʝʤʧʘʭ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, 

ʣʦʢʘʣʠʟʘʮʠʠ ʟʘʩʪʦʡʥʳʭ ʠ ʪʫʧʠʢʦʚʳʭ ʟʦʥ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʩʣʦʠʩʪʳʤ, ʨʘʩʯʣʝʥʝʥʥʳʤ ʪʠʧʘʤ 

ʨʘʟʨʝʟʦʚ ʧʣʘʩʪʘ [4]. 
 

ʊʘʙʣʠʮʘ 1 

ɻɽʆʃʆɻʆ-ʌʀɿʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɻʆʈʀɿʆʅʊɸ ʖʉ1 ʄɽʉʊʆʈʆɾɼɽʅʀʗ ʇʆ 

ʊʀʇɸʄ ʈɸɿʈɽɿɸ 
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ʉʨʝʜʥʷʷ ʵʬʬʝʢʪʠʚʥʘʷ ʪʦʣʱʠʥʘ, ʤ 9,6 8,5 6,6 3,4 

ʉʨʝʜʥʷʷ ʵʬʬʝʢʪʠʚʥʘʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʘʷ ʪʦʣʱʠʥʘ, ʤ 7,5 6,8 5 2,8 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ, ʜʦʣʠ ʝʜ. 0,17 0,165 0,16 0,16 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʧʣʘʩʪʘ, ʜʦʣʠ ʝʜ. 0,56 0,55 0,54 0,57 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ, 10ī3 ʤʢʤ2 17 15,5 11 6,1 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʩʯʘʥʠʩʪʦʩʪʠ, ʜʦʣʠ ʝʜ. 0,8 0,65 0,6 0,3 

ʈʘʩʯʣʝʥʝʥʥʦʩʪʴ 1 3,6 4,6 3 
 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦ ʦʙʲʝʤʫ ʧʦʨʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʚʳʜʝʣʝʥʥʳʭ ʪʠʧʘʭ ʨʘʟʨʝʟʦʚ ʧʦʜʪʚʝʨʜʠʣ ʦʜʠʥʘʢʦʚʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʩ ʷʚʥʳʤ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʢʦʣʣʝʢʪʦʨʦʚ ʩ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʦʪ 1Ĭ10ī3 ʤʢʤ2 ʜʦ 10Ĭ10ī3 ʤʢʤ2 

(ʈʠʩʫʥʦʢ 4). ʊʘʢʦʡ ʬʘʢʪ ʤʦʞʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʧʦʟʠʮʠʠ 

ʤʘʣʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʠ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ 

ʥʠʟʢʦ ʧʨʦʥʠʮʘʝʤʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʟʘʧʘʩʦʚ ʥʝʬʪʠ. 

 

 
 

ʈʠʩʫʥʦʢ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ (ʧʦ ɻʀʉ) ʧʦ ʪʠʧʘʤ ʨʘʟʨʝʟʦʚ ʧʣʘʩʪʦʚ ʖʉ1
1 
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ɼʣʷ ʧʣʘʩʪʘ ʖʉ1 ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʟʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʟʚʠʪʠʷ ʚʳʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʨʘʟʨʝʟʘ 

ʧʣʘʩʪʘ. ɺ ʦʩʥʦʚʫ ʚʳʜʝʣʝʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʦ ʩʣʦʠʩʪʦʛʦ ʪʠʧʘ ʨʘʟʨʝʟʘ ʩʢʚʘʞʠʥ ʙʨʘʣʩʷ ʢʨʠʪʝʨʠʡ 

ʧʨʠʩʫʪʩʪʚʠʷ ʭʦʪʷ ʙʳ ʦʜʥʦ ʧʨʦʩʣʦʷ ʢʦʣʣʝʢʪʦʨʘ ʨʘʚʥʦʡ ʪʦʣʱʠʥʳ 4 ʤ ʠ ʙʦʣʝʝ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ 

ʢʨʠʪʝʨʠʷ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʧʣʘʩʪʢʘʤʠ ʢʦʣʣʝʢʪʦʨʘ ʵʪʠʭ 

ʜʚʫʭ ʪʠʧʦʚ ʠʜʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ ʢʘʢ ʧʦ ʣʘʪʝʨʘʣʠ, ʪʘʢ ʠ ʧʦ ʚʝʨʪʠʢʘʣʠ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʟʦʥʘʣʴʥʦʡ ʩʭʝʤʳ ʤʦʥʦʣʠʪʥʳʡ ʪʠʧ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʩʣʦʠʩʪʳʡ ʦʙʲʝʜʠʥʠʣʠ ʚ 

ʦʜʠʥ [3]. 

ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʖʉ1 ʟʘʥʠʤʘʝʪ ʪʨʝʪʠʡ ʪʠʧ ʨʘʟʨʝʟʘ ð ʯʘʩʪʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ 

(ʙʦʣʴʰʝ ʢʦʣʣʝʢʪʦʨʘ). ʇʝʨʚʳʡ ʪʠʧ (ʤʘʩʩʠʚʥʳʡ ʪʠʧ ʨʘʟʨʝʟʘ) ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʘʟʚʠʪ ʣʦʢʘʣʴʥʳʤʠ ʟʦʥʘʤʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʨʘʟʨʝʟʘ ʧʣʘʩʪʘ ʖʉ1, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʠʤʝʶʪ ʤʝʩʪʦ ʦʙʰʠʨʥʳʝ ʧʦ ʧʣʦʱʘʜʠ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʪʨʝʪʴʝʛʦ ʠ 

ʯʝʪʚʝʨʪʦʛʦ ʪʠʧʘ ʯʘʩʪʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ (ʙʦʣʴʰʝ ʢʦʣʣʝʢʪʦʨʘ) ʩ ʥʠʟʢʠʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʦʩʥʦʚʥʘʷ ʜʦʣʷ ʟʘʧʘʩʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʣʣʝʢʪʦʨʘ ʩ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʥʝ 

ʧʨʝʚʳʰʘʶʱʝʡ 10Ĭ10ī3 ʤʢʤ2. ɿʘʣʝʞʠ ʩ ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ ʪʠʧʦʤ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʫʞʝ ʨʘʟʙʫʨʝʥʳ ʥʘ 70-100%. ʅʘ ʜʦʣʶ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʖʉ1 ʧʨʠʭʦʜʠʪʩʷ 15,3% 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 11,5% ʥʘʯʘʣʴʥʳʭ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʢʘʪʝʛʦʨʠʡ ɸɺ1ɺ2 ʠ 13,6% ʠ 9,9%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʢʘʪʝʛʦʨʠʠ ɸɺ1 ʤʝʩʪʦʨʦʞʜʝʥʠʷ [5]. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʩ 

ʫʯʝʪʦʤ ʪʠʧʠʟʘʮʠʠ ʢʦʣʣʝʢʪʦʨʘ ʧʦ ʟʘʣʝʞʘʤ ʦʙʲʝʢʪʘ ʨʘʟʨʘʙʦʪʢʠ ʖʉ1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɺʓʈɸɹʆʊʂʀ ɿɸʇɸʉʆɺ ʆɹʒɽʂʊɸ ʖʉ1 
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1 4,3 0,285 2 0,2 33,3 22,9 2,8 2,6 2,6 0,008 

2 1,7 0,285 2 1,8 32,3 281 63 1,6 4 0,179 

4+5+20 36,6 0,285 1, 3 59,8 77 106,1 97,4 3,8 59 0,277 

9 13,4 0,285 3 14,3 86,4 102,2 63,8 2,4 6,3 0,182 

10 4,6 0,285 1, 3 4,1 96,2 113,3 53 0,7 1,6 0,151 

12 3,7 0,285 1, 2 2,1 ð 0 34 ð ð 0,097 

17 13,1 0,285 1, 3 17,1 75,6 117,9 78 0,9 3,9 0,222 

ʧʨʦʯʠʝ 22,8 0,285 2 0,6 61,4 21 1,5 0,2 0,2 0,004 

ɺ ʮʝʣʦʤ 100 0,285  100 79,8 111,4 59,5 2 4,8 0,17 

 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʦʣʷ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʧʨʠʫʨʦʯʝʥʘ ʢ ʟʘʣʝʞʘʤ 4+5+20, ʢʦʪʦʨʳʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʨʠʩʪʦʩʪʠ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʦʪʥʦʩʷʪʩʷ ʢ 

ʢʦʣʣʝʢʪʦʨʘʤ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʪʠʧʘ. ʆʪʙʦʨ ʦʪ ʅʀɿ ʩʦʩʪʘʚʣʷʝʪ 97,4%, ʦʙʚʦʜʥʝʥʥʦʩʪʴ 77%, 

ʪʝʢʫʱʠʡ ʂʀʅ 0,277 ʧʨʠ ʫʪʚʝʨʞʜʝʥʥʦʤ 0,285 [2]. 

ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʚ ʮʝʣʦʤ ʧʦ ʦʙʲʝʢʪʫ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʟʥʘʯʝʥʠʡ ʧʦ ʟʘʣʝʞʘʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 5. ɿʘʚʠʩʠʤʦʩʪʴ ʦʪʙʦʨʘ ʅʀɿ ʦʪ ʦʙʚʦʜʥʝʥʥʦʩʪʠ 

ʠ ʪʝʢʫʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʪʝʤʧʳ ʦʙʚʦʜʥʝʥʠʷ ʥʘ ʦʙʲʝʢʪʝ ʦʧʝʨʝʞʘʶʪ 

ʚʳʨʘʙʦʪʢʫ ʟʘʧʘʩʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʜʘʪʫ ʘʥʘʣʠʟʘ ʥʝ ʚʩʝ ʟʘʧʘʩʳ ʦʙʲʝʢʪʘ 

ʚʦʚʣʝʯʝʥʳ ʚ ʨʘʟʨʘʙʦʪʢʫ, ʪʘʢ ʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʟʨʘʙʦʪʢʠ ʟʘʣʝʞʠ 9, ʧʝʨʚʦʡ ʚʚʝʜʝʥʥʦʡ ʚ 

ʨʘʟʨʘʙʦʪʢʫ ʠ ʟʘʣʝʞʠ 10. 
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ʈʠʩʫʥʦʢ 5. ʇʦʢʘʟʘʪʝʣʠ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʧʦ ʟʘʣʝʞʘʤ ʦʙʲʝʢʪʘ ʖʉ1 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʂʀʅ ʦʪ ʧʨʦʢʘʯʢʠ ʧʨʠʚʝʜʝʥʥʘʷ ʧʦ ʟʘʣʝʞʘʤ (ʈʠʩʫʥʦʢ 6), ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʩʘʤʳʤʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʳʪʝʩʥʝʥʠʷ ʦʙʣʘʜʘʶʪ ʟʘʣʝʞʠ 10 ʠ 12. ʕʪʠ 

ʟʘʣʝʞʠ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʜʚʫʤʷ ʪʠʧʘʤʠ ʨʘʟʨʝʟʦʚ: ʪʠʧ 3, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʦ 

ʯʘʩʪʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ, ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʧʦʨʦʜ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʨʘʟʨʝʟʝ, ʠ ʪʠʧ 2, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʯʘʩʪʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ, ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʧʦʨʦʜ ʥʝʢʦʣʣʝʢʪʦʨʦʚ ʚ 

ʨʘʟʨʝʟʝ. 
 

 
 

ʈʠʩʫʥʦʢ 6. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʪʝʩʥʝʥʠʷ ʧʦ ʦʩʥʦʚʥʳʤ ʟʘʣʝʞʘʤ ʦʙʲʝʢʪʘ ʖʉ1 

 

ʉʘʤʳʤʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʳʪʝʩʥʝʥʠʷ ʦʙʣʘʜʘʝʪ ʛʨʫʧʧʘ ʟʘʣʝʞʝʡ 

ʟʘʣʝʞʠ 4+5+20. ɿʘʣʝʞʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 1 ʪʠʧʘ ʢʦʣʣʝʢʪʦʨʦʚ (ʤʦʥʦʣʠʪʘ ʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʩʣʦʠʩʪʦʛʦ). ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʦʙʲʝʢʪʘ ʖʉ1 ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʳʧʦʣʥʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ 

ʟʘʣʝʞʝʡ ʦʙʲʝʢʪʘ ʜʣʷ  ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʪʝʤʧʦʚ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ, ʩʥʠʞʝʥʠʷ 

ʪʝʤʧʦʚ ʨʦʩʪʘ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʜʦʙʳʯʠ ʥʝʬʪʠ ʥʘ 

ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʦʙʣʝʤʘʪʠʢ, ʚʦʧʨʦʩʘʤ ʦʩʣʦʞʥʝʥʥʳʭ ʫʩʣʦʚʠʡ ʜʦʙʳʯʠ. ɺ ʨʘʙʦʪʝ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ 

ʪʦʤ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ 

ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʬʘʢʪʦʨʦʚ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʙʦʪʫ ʛʣʫʙʠʥʥʦ-ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʬʦʥʜʘ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʠ ʧʨʠʯʠʥʳ ʧʦʷʚʣʝʥʠʷ ʤʝʭʧʨʠʤʝʩʝʡ ʚ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʠ, 

ʚʳʜʝʣʷʶʪʩʷ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʧʨʠʯʠʥʳ. ʋʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʘʞʥʦʩʪʴ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʩʪʦʯʥʠʢʦʚ ʧʦʷʚʣʝʥʠʷ ʤʝʭʧʨʠʤʝʩʝʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʙʦʨʴʙʳ ʩ ʥʠʤʠ. ɺ ʨʘʙʦʪʝ ʪʘʢʞʝ 

ʦʙʦʙʱʝʥʳ ʦʩʥʦʚʥʳʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʩʝʛʦʜʥʷ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʠʭ ʥʝʛʘʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ 

ʨʘʙʦʪʫ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʘʥʳ ʦʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʙʦʨʴʙʝ ʩ ʥʝʛʘʪʠʚʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʥʘ ʨʘʙʦʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

Abstract. The article is devoted to one of the most urgent problems at present, the issues of 

complicated mining conditions. The paper focuses on the fact that in modern conditions of 

production intensification, mechanical impurities of various composition, origin and concentration 

are one of the most important factors negatively affecting the operation of deep-pumping equipment 

of the mechanized fund of oil wells. The article analyzes the main sources and causes of 

the appearance of impurities in borehole products and equipment, identifies external and internal 

causes. It is pointed out the importance of accurately determining the sources of the appearance of 

mechanical impurities for effective control of them. The paper also summarizes the main existing 

methods of combating their negative impact on the operation of the main equipment. General 

recommendations are given to combat the negative impact of mechanical impurities on 

the operation of equipment. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ, ʩʢʚʘʞʠʥʘ, ʛʣʫʙʠʥʥʦ-ʥʘʩʦʩʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

 

Keywords: mechanical impurities, well, downhole pumping equipment. 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʚʷʟʘʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ [1, ʩ. 81]: çʨʦʩʪ ʤʠʨʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ; ʠʩʪʦʱʝʥʠʝʤ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ 
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ʛʘʟʘ ð ʨʝʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ; ʨʦʩʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

ʇʨʠ ʵʪʦʤ, ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ 

ʜʦʙʳʯʠ ʧʨʠ ʧʦʤʦʱʠ ʥʘʩʦʩʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʡ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʩʧʦʩʦʙ ʦʩʚʦʝʥʠʷ ʩʢʚʘʞʠʥ. ɺ ʍʄɸʆ-ʖʛʨʝ, ʥʘʧʨʠʤʝʨ, ʘʙʩʦʣʶʪʥʳʤ 

ʣʠʜʝʨʦʤ ʧʦ ʜʦʣʝ ʜʦʙʳʪʦʡ ʥʝʬʪʠ ʷʚʣʷʶʪʩʷ ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ (ʜʘʣʝʝ 

ð ʋʕʎʅ). ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʵʪʦʪ ʩʧʦʩʦʙ ʜʦʙʳʯʠ ʥʝʬʪʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ. ʇʨʠʯʝʤ, ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ 

ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʦʮʝʥʪ ʜʦʙʳʪʦʡ ʥʝʬʪʠ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ ʪʦʣʴʢʦ 

ʨʘʩʪʝʪ (ʨʦʩʪ ʩʦʩʪʘʚʠʣ ʧʦʨʷʜʢʘ ʩʦʨʦʢʘ ʧʨʦʮʝʥʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʩʝʡ ʥʝʬʪʠ, ʜʦʙʳʪʦʡ ʧʦ 

ʚʩʝʡ ʩʪʨʘʥʝ) [2]. 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʥʳʭ ʜʝʧʨʝʩʩʠʡ ʥʘ ʧʣʘʩʪ, 

ʧʦʚʩʝʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʟʦʥʳ ʧʨʠʪʦʢʘ 

ʧʣʘʩʪʦʚʦʛʦ ʬʣʶʠʜʘ ʚ ʩʢʚʘʞʠʥʫ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʦʪʦʢ ʧʨʠʟʘʙʦʡʥʳʭ ʟʦʥ ʧʣʘʩʪʘ ʩ 

ʧʦʤʦʱʴʶ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʨʘʟʨʳʚʦʚ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʟʘʢʘʯʢʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ ï 

ʚʦʪ ʥʝʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʧʨʠʯʠʥ ʫʚʝʣʠʯʝʥʠʷ ʚʳʥʦʩʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʥʝʬʪʷʥʳʝ ʠ ʛʘʟʦʚʳʝ ʩʢʚʘʞʠʥʳ [3]. ʊʘʢʠʝ ʧʨʠʤʝʩʠ ʷʚʣʷʶʪʩʷ ʛʫʙʠʪʝʣʴʥʳʤʠ 

ʜʣʷ ʋʕʎʅ, ʘ ʙʦʨʴʙʘ ʩ ʥʠʤʠ ʪʨʝʙʫʶʪ ʧʨʠʤʝʥʝʥʠʷ ʟʘʪʨʘʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʶʙʳʝ ʪʚʝʨʜʳʝ ʠ ʥʝ ʪʦʣʴʢʦ ʚʢʣʶʯʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʜʦʙʳʯʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʜʦʙʳʯʠ 

ʥʝʬʪʠ (ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʳʪʴ ʚ ʚʠʜʝ ʧʝʩʢʘ, ʩʦʣʝʡ, ʤʠʥʝʨʘʣʦʚ ʪʦ ʝʩʪʴ ʠʤʝʪʴ 

çʧʦʜʟʝʤʥʦʝè ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʷʚʣʷʷʩʴ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʢʦʪʦʨʳʡ 

ʨʘʟʨʫʰʘʝʪʩʷ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ [4]. ʆʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʥʘʣʠʯʠʷ ʧʨʠʤʝʩʝʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʯʘʩʪʴ ʠʟ ʥʠʭ ʦʩʪʘʝʪʩʷ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʚʳʟʳʚʘʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʙʣʝʤʳ ʚ 

ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʷʤ ʝʛʦ ʨʘʙʦʪʳ, ʩʥʠʞʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ, 

ʫʤʝʥʴʰʝʥʠʶ ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʚʣʠʷʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʠʧʦʚ ʠ 

ʢʦʥʩʪʨʫʢʮʠʡ ʬʠʣʴʪʨʦʚ, ʦʜʥʘʢʦ ʦʪʨʘʙʦʪʘʥʥʳʭ ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʘʚʠʣ ʚʳʙʦʨʘ ʤʝʪʦʜʦʚ 

ʟʘʱʠʪʳ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ ʚʩʝ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ [5]. 

ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʧʦʷʚʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʙʦʪʫ ʋʕʎʅ, ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 1.  

ʂʨʠʩʪʘʣʣʳ ʩʦʣʝʡ ʚʳʥʝʩʝʥʳ ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʧʨʠʯʠʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʝʭʧʨʠʤʝʩʝʡ, ʪʘʢ 

ʢʘʢ ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʤʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʩʦʣʝʡ, ʯʪʦ 

ʫʩʫʛʫʙʣʷʝʪ ʠʤʝʶʱʠʝʩʷ ʧʨʦʙʣʝʤʫ. ʍʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʝʪ ʥʠʢʘʢʦʡ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʦʙʲʝʢʪʠʚʥʦʡ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʚʘʣʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʠʣʠ ʧʨʠʯʠʥʳ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʦʩʘʞʜʝʥʠʷ ʤʝʭʧʨʠʤʝʩʝʡ ʥʘ ʨʘʙʦʯʠʭ ʦʨʛʘʥʘʭ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʛʣʫʙʠʥʥʦ-

ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʢʘʞʜʳʡ ʩʫʙʲʝʢʪ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ, ʠ ʨʝʰʘʝʪ ʵʪʫ ʧʨʦʙʣʝʤʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʩʦʛʣʘʩʥʦ 

ʥʘʨʘʙʦʪʘʥʥʦʡ ʧʨʘʢʪʠʢʠ ʠ ʩʚʦʝʡ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʠʪʠʢʠ ʢʦʤʧʘʥʠʠ. 

ʇʨʠʯʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʨʘʟʨʘʙʦʪʢʠ ʠ, ʠʥʦʛʜʘ ʜʘʞʝ, 

ʜʣʷ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ, ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʠʭʦʜʠʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʠ 

ʠʩʪʦʯʥʠʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʝʭʧʨʠʤʝʩʝʡ. ɼʣʷ ʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ çʚʥʫʪʨʝʥʥʠʭè ʠʩʪʦʯʥʠʢʦʚ ʪʦ ʝʩʪʴ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤʠ ʫʩʪʘʥʦʚʠʪʴ ʨʝʞʠʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ, ʫʯʠʪʳʚʘʷ 

ʚʝʣʠʯʠʥʫ ʜʝʧʨʝʩʩʠʠ, ʢʦʪʦʨʘʷ ʧʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʤʦʞʝʪ ʪʘʢʞʝ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ 
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ʫʩʠʣʝʥʥʳʡ ʚʳʥʦʩ ʧʝʩʢʘ ʠʟ ʧʣʘʩʪʘ. ʉʣʝʜʠʪʴ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʚ 

ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʙʳʯʥʦ ʨʝʰʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʤʦʱʥʝʡʰʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʚ ʜʦʙʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʶʪʩʷ ʟʘʙʦʡʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʠ ʜʝʙʠʪ [6]. ɿʘʪʝʤ, ʧʨʠʥʷʚ ʚʦ ʚʥʠʤʘʥʠʝ çʚʥʝʰʥʠʝè ʠʩʪʦʯʥʠʢʠ, 

ʪʘʢʠʝ ʢʘʢ ʪʠʧ ʠ ʤʘʪʝʨʠʘʣʳ, ʠʟ ʢʦʪʦʨʳʭ ʠʟʛʦʪʦʚʣʝʥʦ ʛʣʫʙʠʥʥʦ-ʥʘʩʦʩʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʢʘʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ ʠ ʜʨ., ʩʪʘʨʘʷʩʴ ʠʩʢʣʶʯʠʪʴ ʤʘʪʝʨʠʘʣʳ, ʘʢʪʠʚʥʦ 

ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ ʢʦʨʨʦʟʠʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʥʠʪʝʣʴʩʢʫʶ 

ʜʠʩʮʠʧʣʠʥʫ ʩʝʨʚʠʩʥʳʭ ʩʣʫʞʙ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʫʞʙʫ ʊʂʈʉ, 

ʨʝʤʦʥʪʥʫʶ ʩʣʫʞʙʫ ʧʦ ʨʝʤʦʥʪʫ ʅʂʊ ʠ ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ. ʜ., ʙʝʨʷ ʚʦ ʚʥʠʤʘʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʘʩʪʠʮ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʪʘʚʰʠʤʠ ʤʝʭʧʨʠʤʝʩʷʤʠ ʠ ʪ. ʧ., 

ʨʘʟʨʘʙʦʪʘʪʴ ʨʘʮʠʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʙʦʨʴʙʳ ʩ ʵʪʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʝ ʚ ʫʱʝʨʙ ʧʣʘʥʦʚʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʟʨʘʙʦʪʢʠ. ɺ ʪʦʤ ʯʠʩʣʝ, ʥʘʧʨʠʤʝʨ, ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʪʱʘʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ, 

ʦʙʨʘʙʦʪʢʫ ʠ ʦʯʠʩʪʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʝʨʝʜ ʩʧʫʩʢʦʤ ʝʛʦ ʚ ʩʢʚʘʞʠʥʫ ʠ ʫʯʝʪ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 

ʨʝʛʣʘʤʝʥʪʦʤ ʩʢʦʨʦʩʪʝʡ ʩʧʫʩʢʘ ʠ ʧʦʜʲʝʤʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ ʩʢʚʘʞʠʥʳ ʠ ʪ. ʜ. 
 

 
 

ʈʠʩʫʥʦʢ 1. ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʧʦʷʚʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʙʦʪʫ ʋʕʎʅ  

 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʧʨʦʷʚʣʝʥʥʳʡ ʢ ʧʨʠʚʝʜʝʥʥʦʡ ʧʨʦʙʣʝʤʝ, ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʤʥʦʞʝʩʪʚʦ ʛʨʘʥʝʡ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʝ 

ʚʩʝʛʜʘ ʦʙʰʠʨʥʦ ʦʩʚʝʱʝʥʥʳʭ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʅʘʧʨʠʤʝʨ, ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʨʘʙʦʪ 

ʧʦʩʚʷʱʝʥʦ ʬʘʢʪʦʨʘʤ ʚʣʠʷʥʠʷ ʩʦʩʪʘʚʦʚ ʤʝʭʧʨʠʤʝʩʝʡ ʘ ʪʘʢʞʝ ʠʭ ʠʩʪʦʯʥʠʢʘʤ ʠ ʧʨʠʯʠʥʘʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʠ ʚʣʠʷʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʂɺʏ ʥʘ ʚʳʭʦʜ ʠʟ ʩʪʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʦʛʜʘ ʢʘʢ ʪʨʫʜʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʠʷʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʝʭʧʨʠʤʝʩʝʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʘʢʠʭ ʢʘʢ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʯʘʩʪʠʮ, ʠʭ ʪʚʝʨʜʦʩʪʴ, 

ʠʭ ʬʦʨʤʘ, ʠʭ ʨʘʟʤʝʨ ʠ ʪ. ʜ. ʥʝ ʪʘʢ ʤʥʦʛʦ. 

ʄʝʪʦʜʠʢ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʚʣʠʷʥʠʶ ʤʝʭʧʨʠʤʝʩʝʡ ʥʘ ʨʘʙʦʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʦ, 

ʥʦ ʦʩʥʦʚʥʳʝ ʠʟ ʥʠʭ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʫʢʨʫʧʥʝʥʥʳʝ ʛʨʫʧʧʳ [7], ʢʦʪʦʨʳʝ 

ʩʭʝʤʘʪʠʯʝʩʢʠ ʦʪʦʙʨʘʞʝʥʥʳʝ ʥʘ ʈʠʩʫʥʢʝ 2. ʉʧʦʩʦʙʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʷ 

ʧʦʩʪʫʧʣʝʥʠʷ ʤʝʭʧʨʠʤʝʩʝʡ ʚ ʥʘʩʦʩʥʫʶ ʫʩʪʘʥʦʚʢʫ ʜʝʣʷʪʩʷ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ, ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʷʪʩʷ ʥʘʧʨʠʤʝʨ ʫʩʪʘʥʦʚʢʘ ʬʠʣʴʪʨʘ ʥʘ ʧʨʠʝʤʝ ʩʢʚʘʞʠʥʳ, ʫʩʪʘʥʦʚʢʘ ʬʠʣʴʪʨʘ ʥʘʜ 

ʥʘʩʦʩʦʤ, ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʚʢʣʶʯʘʶʱʠʝ: ʩʥʠʞʝʥʠʝ ʜʝʧʨʝʩʩʠʠ ʥʘ ʧʣʘʩʪ, ʧʦʚʳʰʝʥʠʝ 
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ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʨʘʩʪʚʦʨʦʚ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʧʨʦʧʧʘʥʪʘ [8]. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʙʦʨʴʙʳ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʨʠʤʝʩʷʤʠ ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʣʘʩʪʦʚʳʭ 

ʩʚʦʡʩʪʚ ʧʦʨʦʜʳ ʚ ʥʘʯʘʣʴʥʳʭ ʢʨʠʪʝʨʠʷʭ ʠ ʠʭ ʦʪʢʣʦʥʝʥʠʡ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʘʚʥʦʚʝʩʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 
 

 
 

ʈʠʩʫʥʦʢ 2 ʄʝʪʦʜʠʢʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʚʣʠʷʥʠʶ ʤʝʭʧʨʠʤʝʩʝʡ ʥʘ ʨʘʙʦʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʩʥʘʩʪʢʠ 

ʧʦʣʥʦʤʘʩʰʪʘʙʥʦ ʚʢʣʶʯʠʣʠʩʴ ʚ ʙʦʨʴʙʫ ʩ ʥʝʛʘʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʤʝʭʧʨʠʤʝʩʝʡ ʥʘ ʥʘʩʦʩʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʛʨʫʧʧʘ ʢʦʤʧʘʥʠʡ çʅʦʚʦʤʝʪè ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʯʘʡʰʠʡ ʩʧʝʢʪʨ ʢʦʤʧʣʝʢʩʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʟʘʱʠʪʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʳ, 

ʫʩʧʝʰʥʦ ʚʥʝʜʨʝʥʳ ʠ ʦʧʨʦʙʦʚʘʥʳ ʥʘ ʧʨʦʤʳʩʣʝ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʬʠʣʴʪʨʦʚ: ʚʭʦʜʥʳʝ 

ʱʝʣʝʚʳʝ, ʩʢʚʘʞʠʥʥʳʝ ʱʝʣʝʚʳʝ, ʩʢʚʘʞʠʥʥʳʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʱʝʣʝʚʦʝ, ʧʦʛʨʫʞʥʳʝ 

ʩʝʧʘʨʘʪʦʨʳ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʊʘʢʞʝ, ʥʘʧʨʠʤʝʨ, 

ʆʆʆ çʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʂʦʤʧʘʥʠʷ çɹʦʨʝʮè, ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ 

ʧʨʝʜʣʘʛʘʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʢʦʤʧʘʥʠʝʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʧʨʦʜʫʢʮʠʶ 

ʥʘʧʨʠʤʝʨ ʩʝʧʘʨʘʪʦʨ ʤʝʭʧʨʠʤʝʩʝʡ-ʰʣʘʤʦʩʙʦʨʥʠʢ, ʰʣʘʤʦʩʙʦʨʥʠʢ ʩʘʤʦʦʯʠʱʘʶʱʠʡʩʷ, 

ʩʝʧʘʨʘʪʦʨ ʤʝʭʧʨʠʤʝʩʝʡ ʩʘʤʦʦʯʠʱʘʶʱʠʡʩʷ, ʩʝʧʘʨʘʪʦʨ ʤʝʭʧʨʠʤʝʩʝʡ ʛʠʜʨʦʮʠʢʣʦʥʥʳʡ, 

ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʬʠʣʴʪʨʦʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ, ʩʣʝʜʫʝʪ ʝʱʝ ʨʘʟ ʦʪʤʝʪʠʪʴ ʚʩʶ ʤʥʦʛʦʛʨʘʥʥʦʩʪʴ ʠ ʨʘʟʥʦʧʣʘʥʦʚʦʩʪʴ 

ʧʨʦʙʣʝʤʳ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʥʘ ʛʣʫʙʠʥʥʦ-ʥʘʩʦʩʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂʘʢʦʡ ʠʟ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʚʢʣʶʯʘʷ 

ʪʝʭʥʠʯʝʩʢʫʶ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʢʘʢʘʷ ʤʝʪʦʜʠʢʘ ʧʦʢʘʞʝʪ ʩʝʙʷ 

ʣʫʯʰʝ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʩʢʚʘʞʠʥʝ, ʢ ʩʦʞʘʣʝʥʠʶ, ʪʨʫʜʥʦ ʧʨʝʜʫʛʘʜʘʪʴ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʝʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʆʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʵʪʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ 

ʩʣʝʜʫʶʱʝʤʫ:  

- ʧʨʦʠʟʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʳʝ ʧʨʦʤʳʚʢʠ ʩʢʚʘʞʠʥʳ, ʦʯʠʩʪʢʫ ʟʘʙʦʷ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ, ʨʝʤʦʥʪʘ ʠ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ,  ʩʢʨʝʧʝʨʦʚʘʥʠʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ; 

- ʟʘʧʫʩʢ ʠ ʚʳʚʦʜ ʥʘ ʨʝʞʠʤ ʧʨʦʚʦʜʠʪʴ ʧʣʘʚʥʦ, ʥʝ ʜʦʧʫʩʢʘʷ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʟʘʙʦʡʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʠ ʧʨʝʚʳʰʝʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʜʝʧʨʝʩʩʠʡ ʥʘ ʧʣʘʩʪ; ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʂɺʏ ʚ ʧʣʘʩʪʦʚʦʡ ʞʠʜʢʦʩʪʠ; 

- ʧʨʠʤʝʥʷʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʟʘʢʨʝʧʣʝʥʠʶ ʧʨʦʧʧʘʥʪʘ, ʫʩʠʣʠʪʴ ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʢʘʯʝʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʦʚ ʛʣʫʰʝʥʠʷ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʪ. ʜ.; 

- ʧʨʠʤʝʥʷʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʦʤ ʠʩʧʦʣʥʝʥʠʠ, ʢʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ 

ʘʛʨʝʩʩʠʚʥʘʷ ʩʨʝʜʘ;  
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- ʫʩʠʣʠʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʦʜʛʦʪʦʚʢʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʝʨʝʜ ʩʧʫʩʢʦʤ ʝʛʦ ʚ ʩʢʚʘʞʠʥʫ ʚ 

ʧʣʘʥʝ ʦʯʠʩʪʢʠ, ʧʨʦʤʳʚʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʛʣʘʤʝʥʪʘʤʠ; 

- ʧʨʠʤʝʥʷʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʚʠʜʝ ʬʠʣʴʪʨʦʚ, ʰʣʘʤʦʫʣʦʚʠʪʝʣʝʡ, ʩʝʧʘʨʘʪʦʨʦʚ 

ʤʝʭʧʨʠʤʝʩʝʡ ʠ ʧʨ.  

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʨʝʰʝʥʠʝ ʦ ʚʥʝʜʨʝʥʠʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʠʢ ʜʦʣʞʥʦ 

ʧʨʠʥʠʤʘʪʴʩʷ ʚʟʚʝʰʝʥʥʦ, ʩ ʫʯʝʪʦʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ.  
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Abstract. Punica granatum L. is propagated by seeds and cuttings. Propagation of the plant by 

cuttings is preferred. The main goal of our experiment is to monitor the process of biological 

development during the reproduction of pomegranate varieties with cuttings and to compare and 

reproduce the better developing pomegranate varieties. We conclude from the research that 

pomegranate grows in any soil. But a better developed root system, high productivity occurs in 

bushes grown in moist and fertile soils. Also, after transplanting young plants (one-year and two-

year) to the open air, watering and cultivation of the plant should be done seriously. For this, more 

attention should be paid to soil plowing, weeding, and agrotechnical rules in the first 3 months. 

 

ɸʥʥʦʪʘʮʠʷ. ɻʨʘʥʘʪ (Punica granatum L.) ʨʘʟʤʥʦʞʘʝʪʩʷ ʩʝʤʝʥʘʤʠ ʠ ʯʝʨʝʥʢʘʤʠ. 

ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʨʘʟʤʥʦʞʝʥʠʝ ʨʘʩʪʝʥʠʷ ʯʝʨʝʥʢʘʤʠ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð 

ʧʨʦʩʣʝʜʠʪʴ ʧʨʦʮʝʩʩ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠ ʨʘʟʤʥʦʞʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʛʨʘʥʘʪʘ 

ʯʝʨʝʥʢʘʤʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʣʫʯʰʠʝ ʩʦʨʪʘ ʛʨʘʥʘʪʘ ʜʣʷ ʵʪʦʛʦ ʪʠʧʘ ʨʘʟʚʠʪʠʷ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʛʨʘʥʘʪ ʨʘʩʪʝʪ ʥʘ ʣʶʙʦʡ ʧʦʯʚʝ. ʅʦ ʣʫʯʰʝ ʨʘʟʚʠʪʘʷ ʢʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ, ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʢʫʩʪʦʚ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʚʣʘʞʥʳʭ ʠ 

ʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚʘʭ. ʊʘʢʞʝ ʧʦʩʣʝ ʧʝʨʝʩʘʜʢʠ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ (ʦʜʥʦʣʝʪʥʠʭ ʠ ʜʚʫʭʣʝʪʥʠʭ) 

ʥʘ ʦʪʢʨʳʪʳʡ ʚʦʟʜʫʭ ʩʣʝʜʫʝʪ ʪʱʘʪʝʣʴʥʦ ʩʣʝʜʠʪʴ ʟʘ ʧʦʣʠʚʦʤ ʠ ʫʭʦʜʦʤ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʩʧʘʰʢʘ 

ʧʦʯʚʳ, ʧʨʦʧʦʣʢʘ ʠ ʜʨʫʛʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʚ ʧʝʨʚʳʝ 3 ʤʝʩʷʮʘ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. 

 

Keywords: cuttings, young leaves, species, phytoalexins, flavonoids, tannins. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʝʨʝʥʢʠ, ʤʦʣʦʜʳʝ ʣʠʩʪʴʷ, ʚʠʜʳ, ʬʠʪʦʘʣʝʢʩʠʥʳ, ʬʣʘʚʦʥʦʠʜʳ, ʪʘʥʥʠʥʳ. 

 

A highly medicinal, technical, decorative, vitamin-rich plant called pomegranate grows in the 

very rich and fertile lands of Azerbaijan. The fruits of the plant are very rich in chemical 

composition. Fruit consists of 25-51% peel, 35-75% juice, and 5-20% seeds. Sour and sweet 

varieties of pomegranate are widespread in the regions of our republic. More than 500 varieties of 

pomegranate are known on Earth, and about 60 are spread in different countries of the world. 

Azerbaijan also ranks first in terms of variety and quantity of pomegranate varieties. Pomegranate is 
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a plant adapted to a dry subtropical climate. There are widely distributed varieties of pomegranate 

in Azerbaijan, such as Guloysha, Bala Mursal, Thin peel, Sour peel, Sour pomegranate, Velas and 

Irigila. Its fruits are of a great importance as they have a high chemical content. Pomegranate is also 

very rich in microelements. It is rich in 5-10% glucose, 10-12% lemon, malic acid, 14% Vitamin C, 

Vitamin B, PP, tannin, minerals (Ca, Mg, Co, C), phytoncides and flavonoids.  The antioxidant 

property in the plant more valuable. Pomegranate is also very important for human health from a 

medical point of view. The bark, fruit and young leaves of the plant are widely used in oral diseases, 

in the regulation of digestive system work, as an appetite enhancer, in headaches and 

gastrointestinal disturbances. The flowers and fruits of the plant have high dyeing ability. In the 

research work, the process of growing the plant of biological basis and the process of root 

development on different species was carried out, and the species that quickly adopt to the climate 

and soil fertility were discovered. 

Pomegranate (Punica granatum L.) is a plant cultivated and used in Azerbaijan since ancient 

times. Pomegranate cultivated in our republic is distinguished by its quality. The fact that the 

pomegranate plant is less demanding on soil fertility, high vitamin content, richness in trace 

elements, has increased the demand and interest in the plant in the last 25-30 years [1].  

The juice of a cultivated pomegranate fruit contains 3-5% citric acid, while wild-grown 

pomegranate contains 6-10% citric acid. In addition to sugar, citric acid, pomegranate fruit is rich in 

vitamins, dyes, macro and micronutrients. Depending on the type and variety of pomegranate, its 

fruits are sour and sweet. It is the citric acid in the juice that gives pomegranate sour taste. 

Pomegranate grain contains 35.02% water, 1.55% ash, 6.53% fat, 12.64% starch, 34% fiber 

and 10% nitrogenous substances. Pomegranate juice also has high antioxidant properties. There is 

34% vaccine content in the fruit bark, root and root bark of the plant. The bark has been used for 

treatment since ancient times due to its anthelmintic properties. It is of great importance in gum 

diseases, women's diseases, inflammatory processes [6]. 

 

Experimental part 

The ecological characteristics of the pomegranate plant are based on long-term development. 

The pomegranate plant belongs to the Punicaceae family. P. granatum L. is a cultivated and 

decorative species. Currently, in Azerbaijan, the pomegranate bush spends the winter at minus 12-

16Á C in open air conditions.  Perennial branches turn at minus 17-18Á C. One-year pomegranate 

tree freezes at minus 15-16Á C, and perennial branches freeze at minus 19-20Á C. In young plants, 

due to the effect of frost (in the first autumn frost), the vegetation of the plant stops. Taking into 

account these characteristics, we placed the seeds that we separated for the purpose of breeding in 

trenches under closed conditions. Even when the overwintering pomegranate bush is transplanted to 

the open field, it is less tolerant than plants that winter in the open field. This condition of the plant 

depends on the condition of the cells and tissues, the temperature and humidity of the environment 

where the plant lives. Pomegranate plant grows in soils of different composition ð sandy, heavy 

clay, moist and fertile soils [5]. 

As we know, the pomegranate plant is propagated by cuttings from one-year young shoots. In 

order for the root system to develop well, it is necessary to have various factors: soil fertility, crop 

size, planting period, etc. Sometime after the seedlings are planted, roots develop from the lower 

leaf node. Most of the developed rootôs bend and go into the deeper layers of the soil. We observe 

the first noticeable branching from the more curved part of the roots. As a result, relatively large 

roots formed in well-developed annual plants acquire an umbrella-like structure. 

When we observe annual cuttings, we see that the roots formed in the horizontal direction are 
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mostly straight and thin. Relatively well-developed large roots are directed towards other cuttings 

nearby. When there is 30-40 cm between rows and 15-20 cm between plants, the root system of 

one-year cuttings in the transeria is directed towards other neighboring cuttings. 

Most of the root system of the pomegranate bush has a very branched and blunt structure. 

Annual plants can grow up to 90-110 cm in length if well cared for. The main part of the developed 

root goes 10-30 cm into the soil. Small roots emerge from the developed large roots [2, 3]. 

When we examine the results of the research conducted in the first year of planting, we 

observe that the root system is formed in the part where the cutting is placed ð in the more 

nutritious and fertile part of the soil. If we look at the development of cuttings in the first period, we 

see that in the first year, 5-8 roots with a diameter of 4-5 mm are formed in cuttings. Lateral roots 

emerge from these roots. When we examine the distance where the root system spreads, we see that 

it is located at a distance of 5-30 cm from the crown of the pomegranate bush. 
 

Table 1 

NUMBER AND LENGTH OF BRANCHES  

IN DIFFERENT SPECIES OF POMEGRANATE PLANT 
 

Variety A group of 

young 

branches 

The number of branches by 

zones 

The length of the branches by 

zones 

I II  III  I II  III  

1 Bala-Mursel Large 3.7 4.9 0.1 17.1 19.7 0.6 

Medium 12.5 30.4 6.1 12.4 31.7 6.1 

Small 8.2 18.7 4.1 3.2 3.2 1.4 

2 Shah pomegranate Large 4.1 8.2 0.2 20.7 24.9 0.6 

Medium 12.1 42.3 5.8 29.3 30.3 4.5 

Small 5.2 14.3 1.7 3.6 3.7 0.3 

3 Red bark Large 4,6 23.7 ð 28.3 17.3 ð 

Medium 12.5 35.3 3.7 12.4 31.1 2.6 

Small 8.6 21.7 3.4 2.3 5.3 0.2 

4 Guloyshe Large 3.4 4.3 1.3 25.7 16.1 0.9 

Medium 14.5 38.1 4.2 14.1 30.7 3.1 

Small 9.7 19.6 3.4 2.1 4.1 0.5 

5 Sweet 

pomegranate 

Large 3.1 3.9 2.5 21.3 18.3 ð 

Medium 12.7 32.1 4.7 11.5 12.4 ð 

Small 7.2 20.2 1.8 1.6 3.7 0.2 

 

From our research and observations, it is known that the growth of cuttings is different in 

5 varieties of pomegranate plant. So, by making daily and weekly observations, we recorded the 

branching, age, and length of the branch. A young pomegranate bush has the ability to form a 

branch. One-year-old branches of the pomegranate bush develop mainly from the top and middle 

shoots, while branches that are more than one year old develop from the middle and lower shoots. 

Annual branches develop from 35% tip shoots. From branches older than one year, 4-5% of new 

branches are formed. With the increase in age, there is a weakening in the increase in the number of 

branches [2]. 

In connection with the development of the branches, thorns are formed at the ends of the 

branches. The thorn-like parts (up to 3-5 cm) at the ends of the branches develop and branch 

throughout the year. Culms formed from thorns grow up to 10-30 cm. The shape of a pomegranate 

bush depends on the amount of branches formed. The more thorns branches formed on the plant, the 

larger the size of the bush [4]. 
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According to their morphological characteristics and biological characteristics, we divide the 

branches formed on the pomegranate bush into 3 groups: 

1. Large branch ð 1 m in size and relatively large, develop until autumn. 

2. Medium ð length branches are up to 10-40 cm, sometimes forming 5-8 cm branches.  

Development and length of branches occur until the mass flowering of the bush. Branches that 

produce flowers develop in this part of the bush. 

3. Small branch ð no more than 10 cm in length. (The branches smaller than 3 cm form a 

thorn at the tip) 

In our research on different varieties of the pomegranate bush, it is known that bushes are 

formed that do not have the same structure. A year after planting, the cuttings begin to form a bush. 

Columns of the pomegranate bush develop from the treated branches. The branches formed in the 

first row (3-5 branches) form the base of the bush at a height of 30-40 cm. The base of the structure 

of the bush is well branched, and the formation of the bush continues as the period of fruit 

formation. Pomegranate young bushes have the ability to form a strong branch, which lasts as long 

as the fruit is formed. 

 

Result  

Research shows that pomegranate (Punica granatum L.) is propagated by seeds and cuttings. 

Propagation of the plant by cuttings is preferred. The main goal of our experiment is to monitor the 

process of biological development during the reproduction of pomegranate varieties with cuttings 

and to compare and reproduce the better developing pomegranate varieties (Table 2). We conclude 

from the research that pomegranate grows in any soil. But a better developed root system, high 

productivity occurs in bushes grown in moist and fertile soils. Also, after transplanting young plants 

(one-year and two-year) to the open air, watering and cultivation of the plant should be done 

seriously. For this, more attention should be paid to soil plowing, weeding, and agrotechnical rules 

in the first 3 months. 

 

Table 2 

VARIETY DEVELOPMENT DATA 
 

Variety The amount of the branches The length of the branches 

main branched main branched 

1 Bala mursel 4 2 47.3 31 

2 Shah pomegranate 5 3 51.2 34 

3 Red bark 2 ð 38 ð 

4 Guloyshe 3 1 42 29 

5 Sweet pomegranate 2 ð 46 ð 
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Abstract. The author examines the history of the origin of apricots and their biology, ecology 

and distribution around the world. The history of distribution and development of apricot in the 

Kyrgyz Republic is analyzed. Varieties and their biology are described. The main ecological 

features of apricot varieties are presented. In the south of Kyrgyzstan, there are all natural 

opportunities for processing apricots as a cultural culture that ensures high quality products. 

The fruits of apricot varieties are a functional crop that can be used both dry and fresh, differing in 

technological quality, high biological vitamin value and mineral composition. For this reason, high-

quality dried and kitchen apricot varieties have been grown in the south of Kyrgyzstan for many 

years. 

 

ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠʩʪʦʨʠʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʘʙʨʠʢʦʩʦʚ ʠ ʠʭ ʙʠʦʣʦʛʠ,ʁ 

ʵʢʦʣʦʛʠ ʁʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʤʠʨʫ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʠʩʪʦʨʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʘʙʨʠʢʦʩʘ ʚ ʂʳʨʛʳʟʩʪʘʥʝ. ʆʧʠʩʘʥʳ ʩʦʨʪʘ ʠ ʠʭ ʙʠʦʣʦʛʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʨʪʦʚ ʘʙʨʠʢʦʩʘ. ʅʘ ʶʛʝ ʂʳʨʛʳʟʩʪʘʥʘ ʠʤʝʶʪʩʷ ʚʩʝ ʧʨʠʨʦʜʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʘʙʨʠʢʦʩʦʚ ʢʘʢ ʢʫʣʴʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ. ʇʣʦʜʳ ʩʦʨʪʦʚ ʘʙʨʠʢʦʩʘ ð ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʫʣʴʪʫʨʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʚ ʩʫʭʦʤ, ʪʘʢ ʠ ʚ ʩʚʝʞʝʤ ʚʠʜʝ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʚʠʪʘʤʠʥʥʦʡ ʮʝʥʥʦʩʪʴʶ ʠ ʤʠʥʝʨʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʘ ʶʛʝ 

ʂʳʨʛʳʟʩʪʘʥʘ ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʚʳʨʘʱʠʚʘʶʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʫʰʝʥʳʝ ʠ ʢʫʭʦʥʥʳʝ ʩʦʨʪʘ ʘʙʨʠʢʦʩʘ. 

 

Keywords: apricot, variety, stone fruits. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʙʨʠʢʦʩ, ʩʦʨʪ, ʧʣʦʜʳ ʢʦʩʪʦʯʢʦʚʳʭ. 

 

Apricot in China BC several scientists studied what was already known 2,000 years ago. 

Apricot Armeniaca Scop. and subfamilies Plum (Prunoideae) of the Rosaceae family. And in the 

work of K. F. Kostina, most varieties of apricot are Armeniaca vulgaris Lam. refers to the type. The 

range of the genus Armeniaca in the west reaches Central Asia and Transcaucasia and includes the 

mountainous regions of China and Central Asia. Plants grow best on rocky and dry sunny slopes.  

Apricot Armeniaca Scop. some species belong to the plum (Prunoideae) subfamily of the 

Rosaceae family. K. Linnaeus included apricot in the Prunus general genus, and Tournefort, on the 

other hand, distinguished it into a separate species, the classification of which is supported by most 

botanists [5]. Most authors have tried to classify varieties of apricot [7, 8].  

We divided it into 8 species: common apricot (Armeniaca vulgaris Lam.), Siberian plum 
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(A. sibirica (L.) Lam.), Manchurian plum (A. mandshurica (Maxim.) Skvortsov), David apricots 

(A. davidiana (Carri¯re) Carri¯re), Ansu plums (A. ansu (Maxim.) Kostina, Tibetan plum 

(A. holosericea (Batalin) Kostina), mummy apricot (A. mume Siebold), apricot with blue berries 

(A. dasycarpa (Ehrh.) Borkh.).  

Most apricot varieties are Armeniaca vulgaris Lam. type. The range of the genus Armeniaca 

extends west to Near Asia and Transcaucasia and includes mountainous regions of China, Central 

Asia. Simple apricots have been grown since ancient times. It is difficult to accurately name the 

varieties of this plant, because many different forms appeared in the ancient area of the plant due to 

reproduction by nuclei, which is difficult to explain. Currently, more than a hundred varieties can be 

noted [9]. 

It is noted that the common apricot grows wild in the mountainous regions of Central Asia, in 

Northwestern China, Southeastern Tibet. This species is polymorphic. The plants grow very well on 

rocky and dry sunny slopes. Indicates that in Central Asia they are most often found at an altitude of 

1000-1300 m above sea level, in Tibet-above 3000 m above sea level, and in the Lhasa region the 

upper limit of settlement is 3600 m.  

Identify 4 origins of the common plum culture: East Asian, West Asian, Caucasian and South 

European. The variety of varieties and forms of apricots, leading to their systematization and 

botanical-geographical classification. Divided them into 4 main botanical-geographical groups: 

Central Asian, Jungar-Trans-Ili, Iranian-Caucasian and European. At the same time, the groups are 

divided into subgroups both according to geographical principles and according to the complex of 

some biological, pomological and commodity-technological features. Genetically related varieties 

belonging to a particular subgroup according to morphological, commodity-technological 

characteristics, kinship and nature of use form variety types [1-3]. 

Central Asian group. It is characterized by rapid growth, strong development, longevity, late 

entry into fruiting, fruit ripening ð early (May) and late (September). In terms of flowering time, it 

differs from Transcaucasian and European varieties in early and late flowering, with a period of 

deep winter dormancy. The fruits of the varieties of the Central Asian group are mostly small, but 

with a high sugar content. Fruits are consumed both fresh and dry, the extraction of dry matter of 

these varieties is 1.5-2 times higher than that of European varieties. The best varieties for obtaining 

dried fruits are: isfarak, persimmon, subhoni, babai. Berries have a high sugar content. Late-

maturing, late-maturing Namangan varieties are of great importance in breeding work for the 

breeding of late-maturing (ripe) varieties. 

The disadvantage of the Central Asian group is their susceptibility to diseases caused by 

microorganisms. Table varieties differ in the brightness of the fruit color. They are common in 

Uzbekistan, Tajikistan and Kyrgyzstan, they include the varieties Arzami, Ahrori. 

Dzungaro-Zailiysky. A very simple group, including local cultural forms, was distributed in 

the Dzharkent district of Taldy-Kurgan region of Kazakhstan (now Panfilov and Kektalsky 

districts), as well as in the neighboring Alma-Ata region and Kuldzhinsky district in northwest 

China. This group, which coincides in distribution area with the Northern branch of the wild apricot 

range and is closely related in origin, is characterized by resistance to winter cold, formed under the 

influence of natural and artificial selection in harsh winters in areas where winter cold reaches ð 

30ÁC. 

The varieties of the Iranian-Transcaucasian group are close to the Central Asian groups in 

terms of fruit type. These include kitchen, canned and dried fruit varieties. Among them, forms with 

low mobility and weak taste (smell), open flesh predominate, which are characterized by poor 

resistance to diseases, a short winter break and inability to hardiness. Varieties Shalakh, 
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Khosrovshan, almond-Eric, Tabarza are valuable large-fruited, bred in the regions of Transcaucasia 

and are used in breeding to breed new varieties. 

European Group. The varieties are distinguished by a small variety of varieties, but high 

commercial quality: the fruits are large, pleasant and sour taste. Plums of this group are not very 

strong and do not live long. There are varieties of Red-cheeked, pineapple, Ambrosia and others.  

In the south of Kyrgyzstan, there are all natural opportunities for processing apricots as a 

cultural culture that ensures high quality products. The fruits of apricot varieties are a functional 

crop that can be used both dry and fresh, differing in technological quality, high biological vitamin 

value and mineral composition. For this reason, high-quality dried and kitchen apricot varieties 

have been grown in the south of Kyrgyzstan for many years. 

Apricots occupy a special place among the grain crops grown in Kyrgyzstan. In Southern 

Kyrgyzstan, high-quality dried and table apricot varieties have been bred.  

In 1937, he organized the scientific adaptation of apricot in Kyrgyzstan, the study of varieties 

of fruit plants and the creation of a collection. From the organization of the Kyrgyz Fruit and Berry 

Station. With the organization of the Research Institute of Agriculture and support points, industries 

throughout the Republic, the study of the biological characteristics of apricots was undertaken. The 

best dried and kitchen varieties were used as parent plants. As a result of these works, E. Z. Gareev 

bred 16 dried and kitchen varieties [4].  

Varieties of the Ferghana group are used for intersort crossing: arzami, Ahrori, Mirsanjeli, 

khurmai; varieties of the Western European group: royal, Red-Cheeked, pineapple, Hungarian best, 

Early red, Komsomolets; varieties of the Iranian-Caucasian group: Abdukhalik, Abutalib, etc. they 

used. As a result of breeding work, 10 varieties were identified, including: Frunzensky Pineapple, 

Frunzensky Persimmon, Gorny Persimmon, Komsomolets of Kyrgyzstan [2].  

As a result of the mass destruction of apricot varieties in the Chui Valley, adaptation and 

varietal studies were carried out in other regions. In Southern Kyrgyzstan. G. Abdrakhmanov 

conducted research on a collection of 25 apricot varieties in the subdistricts of fruit zones for 

growing the best dried apricot varieties. The position of the plant in the central fruiting zone and the 

biological characteristics of 43 varieties were studied [6].  

It was found that the varieties of the European group need a sum of positive temperatures of 

200-250ÁC for the phenological development of the flowering phase and 180-200ÁC for fruit 

ripening. The Central Asian group of varieties requires more heat for its development. These 

varieties bloom at a positive temperature of 200-250 degrees, and the fruits ripen at 200-225Áʉ 

degrees. The growing conditions in this zone are favorable for growing apricot fruits, which can be 

used in harvested form or canned, as well as for obtaining dried fruits. Varieties belonging to the 

eastern group are distinguished by sweet berries. 

The work of scientific institutions and fruit nurseries established in all regions has led to a 

wide spread of apricot varieties in the republic, especially in the mountainous areas of horticulture 

and Issyk-Kul region. Gareeva E. Z. He named the most common varieties of apricots in the 

republic as of 1959 [4]. 

With the organization of state variety testing units in 1960, in 1964 101 varieties of apricot 

were tested on the territory of the Republic, 7 varietal fruit zones have been created. Out of more 

than 100 varieties tested on representatives of various groups of apricots, by 2010 only 11 remained 

in the State Register, the rest could not adapt to the conditions of the test region. The ecological 

ability to certain growing conditions, as well as the preference of the population for varieties and 

directions of use of berries contributed to the zoning of winter-hardy and heat-loving varieties of the 

Central Asian group in the southern regions. In the southern provinces, less precipitation falls 
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during the ripening of berries, and there are conditions for drying in the traditional open air. The 

population has been engaged in drying apricots for a long time, knows local technologies. In the 

northern regions, varieties of the European group are zoned, winter-hardy and less demanding to 

heat. 

E. Z. Gareeva conducted inter-variety hybridization using high-quality European, Uzbek and 

Tajik seeds obtained in the Issyk-Kul region, in order to select and breed resistant varieties of 

apricots. In the south of Kyrgyzstan, apricot crops grow mainly in the foothills of the Fergana 

Valley, occupying 40-50% of the total garden area [4]. 

The cultivated varieties Isfarak, Mirsanjeli, arzami, Ahrori, Subhoni, khurmai (Red 

persimmon, KADu persimmon) and Korsadyk belong to the Fergana varieties. The varieties of the 

latter varieties were brought here from the Zeravshan Valley. 

Apricots occupy 5% of the area of the mountainous zones of southern Kyrgyzstan. In addition 

to the Central Asian varieties (Arzami, Ahrori, Isfarak), two varieties from the European group were 

brought here: Royal and Red-Cheeked.  

In Northern Kyrgyzstan apricots occupy 1-2% of the garden area, and in Southern Kyrgyzstan 

80-90%. 
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FRUIT TREES PESTS AND PEST CONTROL 
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Abstract. Currently, pests cause great harm to fruit trees. 22 pests damaging fruit trees were 

identified and their species composition was determined. Some of them, under favorable conditions, 

multiply abundantly and damage the fruits, trunks, roots, branches and leaves of trees. In gardens, 

depending on the number of species, biological characteristics, harmfulness and nature of damage, 

the following activities can be carried out: 1) agrotechnical; 2) physical and mechanical; 

3) biological methods. In recent years, much attention has been paid to the use of predominantly 

biological methods in pest control. Chemical methods of pest control have lost their effectiveness in 

recent years. This is due to the fact that in the course of the fight against this or that pest, hundreds 

and thousands of beneficial insects also disappear in nature. Not only that, but the birds that feed on 

them, etc., the animals are also poisoned, and their numbers are decreasing. 

 

ɸʥʥʦʪʘʮʠʷ. ɹʦʣʴʰʦʡ ʚʨʝʜ ʧʣʦʜʦʚʳʤ ʜʝʨʝʚʴʷʤ ʥʘʥʦʩʷʪ ʠʭ ʚʨʝʜʠʪʝʣʠ. ɺʳʷʚʣʝʥʦ 

22 ʚʨʝʜʠʪʝʣʷ, ʧʦʚʨʝʞʜʘʶʱʠʭ ʧʣʦʜʦʚʳʝ ʜʝʨʝʚʴʷ, ʠ ʦʧʨʝʜʝʣʝʥ ʠʭ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ. ʅʝʢʦʪʦʨʳʝ 

ʠʟ ʥʠʭ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʠʣʴʥʦ ʨʘʟʤʥʦʞʘʶʪʩʷ ʠ ʧʦʚʨʝʞʜʘʶʪ ʧʣʦʜʳ, ʩʪʚʦʣʳ, 

ʢʦʨʥʠ, ʚʝʪʚʠ ʠ ʣʠʩʪʴʷ ʜʝʨʝʚʴʝʚ. ɺ ʩʘʜʘʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʘ ʧʦʚʨʝʞʜʝʥʠʡ, ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ: 1) ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ; 2) ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ; 3) ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʙʦʨʴʙʝ ʩ ʚʨʝʜʠʪʝʣʷʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʍʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʪʨʘʪʠʣʠ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʭʦʜʝ ʙʦʨʴʙʳ ʩ ʪʝʤ 

ʠʣʠ ʠʥʳʤ ʚʨʝʜʠʪʝʣʝʤ ʚ ʧʨʠʨʦʜʝ ʪʘʢʞʝ ʠʩʯʝʟʘʶʪ ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʧʦʣʝʟʥʳʭ ʥʘʩʝʢʦʤʳʭ, ʧʪʠʮ ʠ 

ʪ. ʜ. ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪʩʷ. 

 

Keywords: fruit trees, pests, pest control. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʦʜʦʚʳʝ ʜʝʨʝʚʴʷ, ʚʨʝʜʠʪʝʣʠ, ʙʦʨʴʙʘ ʩ ʚʨʝʜʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. 

 

When it comes to getting high yields from fruit trees, itôs basically protecting them from 

pests. All cultivated fruit plants suffer from various pests and diseases. Due to the impact of pests 

and diseases, the yield of fruit trees decreases from 30% in some cases to 90%. More than 

300 species of fruit tree pests have been registered in Kyrgyzstan [1-10].  

Biology and ecology of pests are studied on the basis of generally accepted methods.  

22 pests that harm fruit trees have been identified: silk butterfly without mating (Lymantria 

dispar L.), apricot elephant nose (Epirhynchites auratus Scop.), Apricot plump (Eurytoma 

samsonowi Vassiliev, 1915), Apple green aphid (Aphis pomi De Geer, 1773), Apple devil butterfly 
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(Cydia pomonella (Linnaeus, 1758)), pouch witness (Coleophora hemerobiella (Scopoli, 1763)), 

acacia shield (Parthenolecanium corni (Bouch®, 1844)), leaf moths (Tortricidae). 

Some of which are considered the most dangerous: silk moth without mating (Lymantria 

dispar L.), leaf mealyworms (Tortricidae), apple-green aphid (Aphis pomi De Geer), Mealybug 

(Coleophora hemerobiella Scop.), apple blossoming spit beak (Parthenolecanium corni Bouche). 

In the Batken region, the species composition of the main pests of fruit trees was 22 insect 

species (Insecta), which belong to 5 orders and 14 genera. 

 

Species composition of fruit trees pests 

Order: Lepidoptera 

Family: Noctuidae 

Subfamily: Hadeninae 

Cosmia subtilis Staudinger, 1888 

Family: Coleophoridae 

Genus: Coleophora H¿bner, 1822 

C. hemerobiella (Scopoli, 1763) 

C. lineolea (Haworth, 1828) 

Family: Lasiocampidae 

Subfamily: Macromphaliinae 

Malacosoma parallela (Staudinger, 1887) 

Family: Tortricidae 

Archips rosana (Linnaeus, 1758) 

Grapholita funebrana (Treitschke, 1835) 

Laspeyresia pomonella (Linnaeus, 1758) 

Family: Geometridae 

Apocheima cinerarius (Erschoff, 1874) 

Pterotocera armeniacae Djakonov, 1949 

Erannis defoliaria (Clerck, 1759) 

Family: Lymantriidae 

Lymantria dispar Linnaeus, 1758 

Family: Yponomeutidae 

Yponomeuta padella Linnaeus, 1758 

Family: Gelechiidae 

Recurvaria nanella (Denis & Schifferm¿ller) 1775[ 

Order: Hymenoptera 

Family: Eurytomidae 

Genus: Eurytoma Illiger, 1807 

E. schreineri Schreiner, 1908 

E. samsonowi Vassiliev, 1915  

Order: Coleoptera 

Family: Attelabidae 

Rhynchites ferghanensis Nevskij, 1929 

Family: Buprestidae 

Chrysobothris affinis subsp. nevskyi Richter, 1944 

Order: Homoptera 

Family: Coccidae 

Parthenolecanium corni Bouch®, 1844 

https://en.wikipedia.org/wiki/Recurvaria_nanella#cite_note-1
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Sphaerolecanium prunastri Fonsc.,1873 

Family: Aphididae 

Aphis pomi De Geer, 1773 

Order: Hemiptera 

Family: Aradidae 

Stephanitis pyri Fabricius, 1775 

 

Mechanical destruction of pests on trees with the help of something or manually is a physico-

mechanical method. In the fight against garden pests, berries that have fallen to the ground are 

collected and burned. Kerosene can be used to destroy silk moth eggs without mating. In the 

garden, harvesting can begin immediately after harvesting and be carried out until early spring. At 

the same time as indicated, they should scrape the eggs from the trees and bury them in deeply dug 

earth.  

The method of protection from pests in the garden using living organisms is a biological 

method. The living organisms themselves are used in pest control, for example. parasitic and 

predatory entomophages, microbiological preparations, etc. This method is not dangerous for 

humans, animals and the environment. 

The article discusses the pests of fruit trees and methods of control. Recently, the use of a 

biological pest control method has become the best way to preserve nature and get clean fruits and 

vegetables. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2018ï2020 ʛʦʜʘʭ 

ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʨʪʘ ʩʦʠ 

ɹʠʡʩʦʥ ʚ ɸʧʰʝʨʦʥʩʢʦʤ ʨʘʡʦʥʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʠ ʩʦʩʪʘʚʠʣʘ 431 ʮ/ʛʘ ʥʘ ʬʦʥʝ N30P30 +10 ʪ ʥʘʚʦʟʘ ʧʨʠ ʩʭʝʤʝ ʧʦʩʝʚʘ 45Ĭ10 ʩʤ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ ʙʝʟ ʫʜʦʙʨʝʥʠʡ, ʩ ʫʜʦʙʨʝʥʠʝʤ N45P30K30 ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 

181 ʮ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ ʙʝʟ ʫʜʦʙʨʝʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʘʚʠʣʴʥʳʡ ʧʦʜʙʦʨ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ ʠ ʩʭʝʤʳ ʧʦʩʘʜʢʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʚʳʭʦʜʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʷ ʩʦʠ. 

 

Abstract. The article presents the results of studies conducted in 2018-2020 on the influence 

of cultivation factors on the Biyson Glycine variety green mass performance in the Absheron 

District. As a result of the research, it was found that the Glycine green mass performance was 

431 cwt/ha against the background of N30P30 +10 tons of manure with a sowing pattern of 45Ĭ10 

cm, compared with options without fertilizers, fertilizer N45P30K30, the increase was 181 cwt/ha 

compared to the variant without fertilizer. Based on our research, it has been established that 

the correct selection of the diet and planting pattern is of great practical importance for obtaining 

a high yield of Glycine green mass. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʷ, ʫʜʦʙʨʝʥʠ,̫ ʥʘʚʦʟ, ʥʦʨʤʳ ʚʳʩʝʚʘ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

Keywords: Glycine, fertilizers, livestock manure, sowing rates, crop yield. 

 

ʅʘʨʷʜʫ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ ʚʝʣʠʢʘ ʨʦʣʴ ʦʜʥʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ. ʕʪʠ ʨʘʩʪʝʥʠʷ ʟʘʚʝʨʰʘʶʪ ʚʝʛʝʪʘʮʠʶ ʟʘ ʦʜʠʥ ʛʦʜ ʠ ʮʝʥʷʪʩʷ 

ʟʘ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ʉʦʟʜʘʥʠʝ ʧʨʦʯʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʜʣʷ ʨʘʟʚʠʪʠʷ 
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ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ð ʚʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ɹʦʙʦʚʳʝ ʨʘʩʪʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʦʡ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʩʢʦʪʘ ʚ ʙʝʣʢʝ. ʂʦʣʠʯʝʩʪʚʦ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʢʦʨʤʘʭ, 

ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʠʟ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʦʯʝʥʴ ʥʠʟʢʦʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʧʦʩʦʙʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʤʘ ʥʝʟʘʤʝʥʠʤʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʠʟ ʟʣʘʢʦʚ ʠ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʙʦʚʳʭ ʟʣʘʢʦʚ, ʦʩʦʙʝʥʥʦ ʩʦʝʚʳʭ ʙʦʙʦʚ. ɹʝʣʦʢ ʩʦʠ ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ. ʇʦʣʥʦʪʘ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʙʝʣʢʦʚ ʩʦʠ 

ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʠʭ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʙʝʣʢʘʭ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ. ʊʘʢʦʝ ʢʘʯʝʩʪʚʦ ʩʦʝʚʳʭ ʙʝʣʢʦʚ 

ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʘʢʪʫʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʫʣʫʯʰʝʥʠʷ ʙʝʣʢʦʚʦʛʦ ʧʠʪʘʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ [6, 9].  

ʄʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʠ ʩʦʨʪʘ ʠʟʤʝʥʷʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʜʫʢʮʠʠ. ʅʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ ʇʨʠʤʦʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʘʢʘʜʝʤʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʦʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ 10 ʩʦʨʪʦʚ ʩʦʠ, ʚʢʣʶʯʝʥʥʳʭ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʧʨʠʥʷʪ ʩʦʨʪ ɺʀʈ 14 (ʉʪ). ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʚʳʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʧʨʦʨʘʩʪʘʥʠʷ, ʙʫʪʦʥʠʟʘʮʠʠ, ʮʚʝʪʝʥʠʷ ʠ 

ʟʘʚʷʟʳʚʘʥʠʷ ʙʦʙʦʚ ʦʢʘʟʳʚʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʆʜʥʘʢʦ 

ʧʦʚʳʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʨʠ ʩʦʟʨʝʚʘʥʠʠ ʟʝʨʥʘ ʧʨʠʚʝʣʘ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ. ɺ 

ʬʘʟʝ ʮʚʝʪʝʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʣʷʝʪ 174ï284 ʮ/ʛʘ, 

ʘ. ʩ. ʤ. 3,5ï5,7 ʮ/ʛʘ, ʘ ʚ ʬʘʟʫ ʙʦʙʦʦʙʨʘʟʦʚʘʥʠʷ 370ï690 ʮ/ʛʘ [1]. 

ʉʦʷ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʙʝʣʢʦʚʦ-ʤʘʩʣʠʯʥʳʤ ʨʘʩʪʝʥʠʝʤ. ɺ ʟʝʨʥʝ ʝʛʦ ʩʦʜʝʨʞʠʪʩʷ 30ï53%, ʚ 

ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʜʦ 20%, ʚ ʤʷʢʦʪʠ ð 40ï45% ʙʝʣʢʘ, 20ï30% ʞʠʨʘ, ʩʪʦʣʴʢʦ ʞʝ ʚʦʜʷʥʠʩʪʳʭ 

ʫʛʣʝʨʦʜʦʚ, ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʦʚ ʠ ʜʨ. ʉʦʝʚʫʶ ʤʫʢʫ ʜʦʙʘʚʣʷʶʪ ʚ ʢʦʤʙʠʢʦʨʤʘ ʠ ʠʩʧʦʣʴʟʫʶʪ ʚ 

ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ. ɺ ʤʠʨʦʚʦʤ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʩʦʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ 

ʨʘʩʪʝʥʠʡ ʧʦ ʨʘʩʪʚʦʨʝʥʠʶ ʧʠʱʝʚʦʛʦ ʠ ʢʦʨʤʦʚʦʛʦ ʙʝʣʢʘ. ʕʪʦ ʨʘʩʪʝʥʠʝ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ ʠʩʪʦʯʥʠʢ ʘʟʦʪʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʢʘʢ ʮʝʥʥʳʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʜʣʷ 

ʤʥʦʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ [2, 10]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥ ʩʦʨʪ ʩʦʠ ɹʠʡʩʦʥ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʧʦʣʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʠ ʥʘ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦ-ʙʫʨʳʭ 

ʧʦʯʚʘʭ ɸʧʰʝʨʦʥʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ 2018ï2020 ʛʦʜʘʭ ʚ ɸʧʰʝʨʦʥʩʢʦʤ ʦʧʳʪʥʦʤ ʭʦʟʷʡʩʪʚʝ ʅʀʀ 

ʟʝʤʣʝʜʝʣʠ ̫ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʨʪʘ ʩʦʠ ɹʠʡʩʦʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʨʦʞʘʷ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩ 

2 ʬʘʢʪʦʨʘʤʠ (ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʠ ʫʩʣʦʚʠʷ ʧʠʪʘʥʠʷ) ʧʦʩʣʝ ʟʝʨʥʘ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ. 
 

ʌʘʢʪʦʨ ɸ: ʉʭʝʤʘ ʧʦʩʘʜʢʠ 

ʉʭʝʤʘ ʧʦʩʝʚʘ 45Ĭ5 ʩʤ (444 ʪʳʩ/ʛʘ) 

ʉʭʝʤʘ ʧʦʩʝʚʘ 45Ĭ10 ʩʤ (222 ʪʳʩ/ʛʘ) 

ʉʭʝʤʘ ʧʦʩʝʚʘ 45Ĭ15 ʩʤ (148 ʪʳʩ/ʛʘ) 

 ʌʘʢʪʦʨ B: ʋʩʣʦʚʠʷ ʧʠʪʘʥʠʷ 

ɹʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʜʦʙʨʝʥʠʡ  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ N30P30 + 10 ʪ ʥʘʚʦʟʘ  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ N45P30K30 
 

ʆʧʳʪ ʧʨʦʚʦʜʠʣʠ ʚ 4-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, ʧʣʦʱʘʜʴ ʢʘʞʜʦʡ ʜʝʣʷʥʢʠ 45 ʤ2 

(0,45Ĭ10Ĭ10 ʤ) ʧʦʩʘʜʢʫ ʧʨʦʚʦʜʠʣʠ ʚ 3 ʜʝʢʘʜʝ ʘʧʨʝʣʷ ʧʦ ʤʝʪʦʜʠʢʝ [7], ʘ ʤʘʩʩʦʚʳʝ ʚʩʭʦʜʳ 

ʥʘʙʣʶʜʘʣʠ ʚ 1 ʜʝʢʘʜʝ ʤʘʷ. ʅʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʧʦʜ ʚʩʧʘʰʢʫ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʚʥʦʩʠʣʠ 100% 

ʥʘʚʦʟʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʠ 20% ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʦʩʪʘʣʴʥʫʶ ʯʘʩʪʴ ʘʟʦʪʘ ʚʥʦʩʠʣʠ 50% ʚ 

ʬʘʟʫ 3 ʣʠʩʪʴʝʚ ʠ 30% ʚ ʬʘʟʫ ʚʝʪʚʣʝʥʠʷ. ʌʘʟʳ ʨʘʟʚʠʪʠʷ ʠ ʨʦʩʪʘ ʨʘʩʪʝʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʩʫʝɦʩʪʚʫʶʱʠʤʠ ʤʝʪʦʜʘʤʠ, ʦʧʨʝʜʝʣʷʣʠ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʦʚ ʠ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʚʳʧʦʣʥʷʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ SPSS 26. 
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ʇʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʥʘ 

ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʥʝʦʜʥʦʨʦʜʝʥ, ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʠʪ ʠʟ ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚ, ʩʣʘʙʦ 

ʦʙʝʩʧʝʯʝʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʇʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʵʪʦʪ ʪʠʧ ʛʨʫʥʪʘ ʚ 

ʦʩʥʦʚʥʦʤ ʛʣʠʥʠʩʪʳʡ, ʧʝʩʯʘʥʳʡ ʠ ʠʤʝʝʪ ʩʣʘʙʦʝ ʩʪʨʦʝʥʠʝ [8]. 

ɸʧʰʝʨʦʥʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ ʚʭʦʜʠʪ ʚ ʟʦʥʫ ʩʫʭʠʭ ʩʫʙʪʨʦʧʠʢʦʚ ʩ ʞʘʨʢʠʤ ʣʝʪʦʤ, ʩʦʣʥʝʯʥʦʡ 

ʦʩʝʥʴʶ ʠ ʤʷʛʢʦʡ ʟʠʤʦʡ. ʅʘ ʧʦʣʫʦʩʪʨʦʚʝ ʯʘʩʪʦ ʜʫʶʪ ʩʝʚʝʨʥʳʝ ʠ ʶʞʥʳʝ ʚʝʪʨʳ. ʇʦʩʢʦʣʴʢʫ 

ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʠʥʦʛʜʘ ʜʦʩʪʠʛʘʝʪ 35ï40 ʤ/ʩ ʠ ʙʦʣʝʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʜʝʩʴ 

ʥʝʩʪʘʙʠʣʴʥʳ. ʇʦʵʪʦʤʫ ʢʣʠʤʘʪ ɸʧʰʝʨʦʥʘ ʣʝʪʦʤ ʦʯʝʥʴ ʞʘʨʢʠʡ ʠ ʩʦʣʥʝʯʥʳʡ, ʘ ʟʠʤʦʡ ʤʷʛʢʠʡ. 

ɺ ʩʘʤʳʝ ʭʦʣʦʜʥʳʝ ʤʝʩʷʮʳ ʛʦʜʘ (ʷʥʚʘʨʴ-ʬʝʚʨʘʣʴ) ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ 

0,9ï6Áʉ, ʘ ʚ ʪʝʧʣʳʝ ʤʝʩʷʮʳ (ʠʶʣʴ-ʘʚʛʫʩʪ) ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 38ï39Áʉ, 

ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 25,9Áʉ, ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 18ï20Áʉ. ɿʠʤʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʪʝʧʣʘ̫  ʠ ʢʦʨʦʪʢʘʷ. ʅʠʟʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʩʠʣʴʥʳʝ ʚʝʪʨʳ, ʜʫʶʱʠʝ ʚ ʩʨʝʜʥʝʤ 60ï90 ʜʥʝʡ, ʯʘʩʪʦ ʚʳʟʳʚʘʶʪ ʟʜʝʩʴ 

ʧʦʯʚʝʥʥʫʶ ʠ ʚʦʟʜʫʰʥʫʶ ʟʘʩʫʭʫ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 220 ʤʤ, 

ʤʘʢʩʠʤʘʣʴʥʦʝ ð 253,1 ʤʤ, ʤʠʥʠʤʘʣʴʥʦʝ ð 200,5 ʤʤ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ 

ʪʝʯʝʥʠʝ ʛʦʜʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʝʜʝʣʘʭ 60ï80% [4].  

ɺ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʮʝʣʦʤ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʨʝʜʥʝʤʫ ʤʥʦʛʦʣʝʪʥʝʤʫ ʧʦʢʘʟʘʪʝʣʶ ʨʝʛʠʦʥʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟ ʨʘʟʚʠʪʠʷ ʠʟʤʝʥʷʶʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʮʠʠ. ɺ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʫʶ ʬʘʟʫ ʩʧʝʣʦʩʪʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ 

ʚ ʢʘʯʝʩʪʚʝ ʧʠʪʘʪʝʣʴʥʦʛʦ ʢʦʨʤʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʥʦ, ʩʦʙʨʘʥʥʦʝ ʠʟ ʩʤʝʩʠ 

ʟʝʨʥʦʚʳʭ ʠ ʟʣʘʢʦʚʳʭ ʙʦʙʦʚʳʭ [5]. 

ɺʣʠʷʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚ 

ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʠ ʩʦʠ ʠʟʫʯʝʥʦ ʚ ʩʝʣʝ ɻʠʥʜʘʨʭ ɸʛʜʞʘʙʝʜʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʥʦʨʤʘʭ 

ʧʦʚʳʩʠʣʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ (ʊʘʙʣʠʮʘ).  

ʊʘʙʣʠʮʘ 

ʋʈʆɾɸʁʅʆʉʊʔ ɿɽʃɽʅʆʁ ʄɸʉʉʓ ʉʆʀ  

(ʚ ʩʨʝʜʥʝʤ ʟʘ 2018ï2020 ʛʛ., ʮ/ʛʘ) 
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ʋʩʣʦʚʠʷ ʧʠʪʘʥʠʷ 2018 2019 2020 ɿʘ 3 ʛʦʜʘ 
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ʩ
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ɹʝʟ ʫʜʦʙʨʝʥʠʡ 245Ñ0,10 ð 250Ñ0,38 ð 247Ñ0,13 ð 247Ñ2,08 ð 

N30P30+10 ʪ ʥʘʚʦʟʘ 408Ñ0,16 163 416Ñ0,20 166 410Ñ0,23 163 411Ñ3,41 164 

N45 P30 K30. 405Ñ0,10 160 413Ñ0,20 163 406Ñ0,25 159 408Ñ3,42 161 

4
5Ĭ

1
0

 

ʩ
ʤ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 248Ñ0,28 ð 253Ñ0,20 ð 250Ñ0,45 ð 250Ñ2,08 ð 

N30P30+10 ʪ ʥʘʚʦʟʘ 428Ñ0,10 180 434Ñ0,30 181 430Ñ0,20 180 431Ñ2,52 181 

N45 P30 K30. 424Ñ0,25 176 430Ñ0,33 177 425Ñ0,23 175 426Ñ2,65 176 

4
5
Ĭ
1
5
 

ʩ
ʤ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 244Ñ0,10 ð 248Ñ0,40 ð 245Ñ0,40 ð 246Ñ1,73 ð 

N30P30+10 ʪ ʥʘʚʦʟʘ 406Ñ0,28 162 414Ñ0,10 166 408Ñ0,40 163 409Ñ3,41 163 

N45 P30 K30. 403Ñ0,25 159 410Ñ0,24 162 405Ñ0,40 160 406Ñ2,94 160 
 

ɺ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʘ 354 ʮ/ʛʘ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʷ N120P150K150 ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 614 ʮ/ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 260 ʮ/ʛʘ ʙʦʣʴʰʝ, ʯʝʤ ʢʦʥʪʨʦʣʴ. ʋʨʦʞʘʡʥʦʩʪʴ 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ6. 2023 

https://doi.org/10.33619/2414-2948/91 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 145 

 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʘ 581 ʮ/ʛʘ ʚ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ + N70 ʈ125K 90 ʥʘ 10 ʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʯʪʦ ʥʘ 227 ʮ/ʛʘ ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʥʦʨʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ 

ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʠ ʩʦʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʦʨʤʘ, ʧʦʤʠʤʦ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ [3]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʭʝʤʘ ʧʦʩʝʚʘ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ 

ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʩʦʠ ɺʦ ʚʩʝʭ 

ʚʘʨʠʘʥʪʘʭ ʠ ʧʦʚʪʦʨʘʭ ʧʦʩʝʚ ʧʨʦʚʦʜʠʣʠ 26 ʘʧʨʝʣʷ ʧʦ ʩʨʝʜʥʝʪʨʝʭʣʝʪʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʚ 

ʙʝʟʫʜʦʙʨʠʪʝʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʤʘʩʩʦʚʳʝ ʚʩʭʦʜʳ ʥʘʙʣʶʜʘʣʠ 9 ʤʘʷ ʧʨʠ ʚʩʝʭ ʩʭʝʤʘʭ ʧʦʩʝʚʘ ʧʨʠ 

N30ʈ30 + 10 ʪ ʥʘʚʦʟ ʠ ʫʜʦʙʨʝʥʠʷ N45P30K30. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʧʨʠ ʩʭʝʤʝ ʧʦʩʝʚʘ 45Ĭ5 ʩʤ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʟʘ 3 ʛʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 247 ʮ/ʛʘ, 

250 ʮ/ʛʘ ð ʧʨʠ ʩʭʝʤʝ ʧʦʩʝʚʘ 45Ĭ10 ʩʤ ʠ 45Ĭ15 ʩʤ ð 246 ʮ/ʛʘ, ʯʪʦ ʥʘ 1,0ï4,0 ʮ/ʛʘ ʥʠʞʝ, ʯʝʤ 

ʧʨʠ ʜʨʫʛʠʭ ʩʭʝʤʘʭ ʧʦʩʝʚʘ. 

ʀʟʫʯʝʥʳ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʩʦʨʪʘ ʩʦʠ ɹʠʡʩʦʥ ʥʘ 

ʟʝʣʝʥʫʶ ʤʘʩʩʫ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʬʘʢʪʦʨʳ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ʇʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʩʦʠ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʣʠʷʥʠʷ ʩʭʝʤʳ ʧʦʩʝʚʘ ʠ ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ɸʧʰʝʨʦʥʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʠ ʩʦʩʪʘʚʠʣʘ 431 ʮ/ʛʘ ʥʘ ʬʦʥʝ N30P30+10 ʪ 

ʥʘʚʦʟʘ ʚ ʧʦʣʝ 45Ĭ10 ʩʤ. ʩʭʝʤʝ ʧʦʩʝʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ N45P30K30, 

ʧʨʠʯʝʤ ʧʨʠʙʘʚʢʘ ʙʳʣʘ ʚ ʚʘʨʠʘʥʪʝ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 181 ʮ/ʛʘ, ʥʘʠʙʦʣʴʰʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠ ʥʘ 5 ʮ/ʛʘ ʙʦʣʴʰʝ, ʯʝʤ N45P30K30. 
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ɼɸʅʅʓɽ ʇʆ ɽɾɽɻʆɼʅʆʄʋ ʇʈʀʈʆʉʊʋ ʈɸɿʃʀʏʅʓʍ ʇʃʆʀɼʅʓʍ ʉʆʈʊʆɺ 

ʐɽʃʂʆɺʀʎʓ (Morus) ɺ ɸɿɽʈɹɸʁɼɾɸʅɽ 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦ ʝʞʝʛʦʜʥʦʤʫ ʧʨʠʨʦʩʪʫ 

ʚʝʪʚʝʡ ʨʘʟʣʠʯʥʳʭ ʧʣʦʠʜʥʳʭ ʩʦʨʪʦʚ ʰʝʣʢʦʚʠʮʳ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʦʚ ʰʝʣʢʦʚʠʮʳ ʚ 2013ï2016 ʛʛ. ʠ 

2021 ʛ. ʩʦʩʪʘʚʠʣʦ: ʫ ʜʠʧʣʦʠʜʦʚ ð 31,6 ʰʪ., ʜʣʠʥʘ ʦʜʥʦʡ ʚʝʪʚʠ ð 104,4 ʩʤ, ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ 

ʚʝʪʚʝʡ ð 32,68 ʤ/ʜʝʨʝʚʦ, ʦʙʲʝʤ ʩʪʚʦʣʘ ð 40,9 ʩʤ, ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʩʪʚʦʣʘ ð 1,5 ʩʤ. ʋ 

ʪʨʠʧʣʦʠʜʦʚ ʯʠʩʣʦ ʚʝʪʚʝʡ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ ʩʦʩʪʘʚʠʣʦ ð 29,5, ʘ ʜʣʠʥʘ ʦʜʥʦʡ ʚʝʪʚʠ ʥʘ ʜʝʨʝʚʝ 

ð 105,7 ʩʤ, ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʚʝʪʚʝʡ ð 33,57 ʤ/ʜʝʨʝʚʦ, ʦʙʲʝʤ ʩʪʚʦʣʘ ʜʝʨʝʚʘ ð 42,8 ʩʤ, 

ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ 0,8 ʩʤ. ʋ ʪʝʪʨʘʧʣʦʠʜʦʚ: ʯʠʩʣʦ ʚʝʪʚʝʡ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ ð 30,8, ʜʣʠʥʘ ʦʜʥʦʡ 

ʚʝʪʚʠ ð 111,8 ʩʤ, ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʚʝʪʚʝʡ ð 34,45 ʤ/ʜʝʨʝʚʦ, ʦʙʲʝʤ ʩʪʚʦʣʘ ʜʝʨʝʚʘ 48,0 ʩʤ, 

ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʩʪʚʦʣʘ 1,1 ʩʤ. 

 

Abstract. The results of experiments carried out on the annual growth of branches of various 

mulberry ploidic varieties in Azerbaijan are presented. It was established that the number of 

branches on one tree, depending on the Morus varieties in 2013-2016 and 2021, was: in diploids ð 

31.6 pieces, the length of one branch ð 104.4 cm, the annual growth of branches ð 32.68 m/tree, 

trunk volume ð 40.9 cm, annual growth of the trunk ð 1.5 cm. In triploids, the number of 

branches on one tree was 29.5, and the length of one branch on the tree was 105.7 cm, the annual 

growth of branches was 33.57 m/tree, tree trunk volume ð 42.8 cm, annual growth 0.8 cm. In 

tetraploids: the number of branches on one tree is 30.8, the length of one branch is 111.8 cm, and 

the annual growth of branches is 34.45 m/tree, tree trunk volume 48.0 cm, annual growth of 

the trunk 1.1 cm. 
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ʅʘʣʠʯʠʝ ʚ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 9 ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʛʘʪʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 70% ʬʣʦʨʳ 

ʂʘʚʢʘʟʘ. ɺ ʵʪʦʤ ʨʝʛʠʦʥʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʦʣʝʝ 4500 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, 1200 ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ6. 2023 

https://doi.org/10.33619/2414-2948/91 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 148 

 

ʢʫʣʴʪʫʨʥʳʤʠ ʠ ʜʠʢʦʨʘʩʪʫʱʠʤʠ ʨʘʩʪʝʥʠʷʤʠ (www.agro.gov.az). ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʨʘʩʪʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʪʫʪʦʚʳʡ ʨʦʜ Morus L., ʠʛʨʘʶʱʠʡ ʥʝʟʘʤʝʥʠʤʫʶ ʨʦʣʴ ʚ ʧʠʪʘʥʠʠ ʢʦʢʦʥʦʚ [1]. 

ʂʘʢ ʠ ʚ ʤʠʨʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʢʫʣʴʪʫʨʘʣʠʟʘʮʠʠ, ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʨʝʚʥʶʶ ʠʩʪʦʨʠʶ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʢʦʢʦʥʦʚʦʜʩʪʚʘ, ʢʦʪʦʨʦʝ ʙʳʣʦ 

ʩʦʟʜʘʥʦ ʥʘ ʩʪʳʢʝ ʜʚʫʭ ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ ð ʪʫʪʦʚʦʜʩʪʚʘ ʠ ʰʝʣʢʦʚʦʜʩʪʚʘ, ʚʦʰʝʜʰʝʝ ʚ ʞʠʟʥʴ 

ʣʶʜʝʡ ʢʘʢ ʚʠʜʘ ʟʘʥʷʪʦʩʪʠ ʪʫʪʦʚʦʛʦ ʢʦʢʦʥʦʚʦʜʩʪʚʘ [2ï7].  

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʥʠʟʢʦʛʦ ʚʳʭʦʜʘ ʢʦʨʤʦʚʳʭ ʣʠʩʪʴʝʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ʈʝʩʧʫʙʣʠʢʠ ð ʦʪʩʫʪʩʪʚʠʝ ʩʧʨʦʩʘ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʦʨʪʦʦʙʨʘʟʮʦʚ [7ï11].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʧʦʣʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʩʪ ʦʙʲʝʤʘ 

ʦʜʥʦʣʝʪʥʠʭ ʩʪʚʦʣʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʣʝʪʥʠʭ ʚʝʪʚʝʡ ʩʦʨʪʦʚ-ʦʙʨʘʟʮʦʚ ʪʫʪʦʚʦʛʦ 

ʜʝʨʝʚʘ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʝʨʝʚʴʝʚ ʚʳʷʚʣʝʥʥʳʭ ʬʦʨʤ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ 

ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʚ ʪʫʪʦʚʦʤ ʭʦʟʷʡʩʪʚʝ. ʇʨʠ ʵʪʦʤ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʝʪʚʝʡ ʵʪʠʭ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʰʝʣʢʦʚʠʮʳ ʨʘʟʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʬʦʨʤ, ʘ ʪʘʢʞʝ ʜʣʠʥʳ ʪʝʭ ʚʝʪʚʝʡ, ʧʦʢʨʳʪʳʭ ʣʠʩʪʴʷʤʠ, ʚʝʩ, ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʘ 

ʪʘʢʞʝ ʦʙʲʝʤ ʩʪʚʦʣʘ ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ.  

ʀʟʤʝʥʯʠʚʦʩʪʴ ʤʦʨʬʦʣʦʛʠʠ ʰʝʣʢʦʚʠʮʳ ʦʪʨʘʞʝʥʳ ʚ ʊʘʙʣʠʮʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚʝʪʢʠ ʉʝʡʜʶʨʦ-19,5 ʠ ʚʝʪʢʠ ɹʦ-ʢʫ-ɺʘʩʝ-22,9 ʷʚʣʷʶʪʩʷ ʥʘʠʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʠʧʣʦʠʜʦʚ 

ʧʦ ʯʠʩʣʫ ʚʝʪʚʝʡ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʦʛʦ ʪʫʪʦʚʦʛʦ ʨʘʩʪʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʠ ʦʪʤʝʯʝʥʳ ʫ ʩʦʨʪʘ ʊʘʢʘ-ɺʘʩʝ (37,0 ʵʢʟ.) ʠ ʩʦʨʪʘ ɸʢʘʯʠ (39,5 ʵʢʟ.). ɺ 

ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 30,0ï32,0 ʝʜ. ʇʦ ʧʣʦʠʜʥʦʩʪʠ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 31,6Ñ0,90 ʝʜ. 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʚʝʪʚʝʡ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ ʩʨʝʜʠ 

ʪʨʠʧʣʦʠʜʦʚ ʦʪʤʝʯʝʥʦ ʫ ʩʦʨʪʘ ʊʘʜʞʠʢʩʢʘʷ ʙʝʩʩʝʤʷʥʥʘʷ ð 16,9 ʰʪ., ʘ ʙʦʣʴʰʝʝ ð ʫ ʩʦʨʪʘ 

ʉʫʨʭ-ʪʫʪ (38,8 ʰʪ.). ʋ ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʝʙʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 29,8ï

32,5 ʰʪ. ʇʦ ʧʣʦʜʦʚʠʪʦʩʪʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʢʘʢ 29,5Ñ0,84 ʝʜ. ʋ ʪʝʪʨʘʧʣʦʠʜʦʚ 

ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʢʦʣʝʙʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 25,4ï37,5 ʝʜ. ʇʦ ʧʣʦʠʜʥʦʩʪʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʷʣʩʷ 

30,8 Ñ 0,89 ʙʘʣʣʘ. ɹʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ ʚʥʫʪʨʠ ʟʦʥʪʠʢʘ ʰʝʣʢʦʚʠʮʳ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʘ ʩʘʤʘ ʜʣʠʥʘ ʚʝʪʚʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ. ʊʘʢ, ʧʦ 

ʜʣʠʥʝ ʚʝʪʚʝʡ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʰʝʣʢʦʚʠʮʳ-ʠʥʪʨʦʜʫʮʝʥʪʘ ʩʘʤʘʷ ʢʦʨʦʪʢʘʷ ʚʝʪʚʴ 

ʜʠʧʣʦʠʜʦʚ ʦʪʤʝʯʝʥʘ ʫ ʩʦʨʪʘ ʇʦʟʜʥʠʡ-104. ɼʣʠʥʘ ʦʜʥʦʡ ʚʝʪʢʠ ʩʦʩʪʘʚʠʣʘ 83,3 ʩʤ. ʅʘʧʨʦʪʠʚ, 

ʩʘʤʳʝ ʜʣʠʥʥʳʝ ʚʝʪʚʠ ʚʳʷʚʣʝʥʳ ʫ ʩʦʨʪʘ ʍʘʨʴʢʦʚʩʢʠʡ ˉ3 ʠ ɽʚʪʘʢʵ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 121,6 ʩʤ ʠ 

122,3 ʩʤ. ʇʦ ʧʣʦʠʜʥʦʩʪʠ ʜʣʠʥʘ ʦʜʥʦʡ ʚʝʪʚʠ ʩʦʩʪʘʚʠʣʘ 104,7Ñ2,97 ʩʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ-ʟʘ ʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʝʪʚʝʡ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ 

ʠʩʩʣʝʜʫʝʤʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʠ ʚʳʷʚʣʝʥʥʳʝ ʬʦʨʤʳ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʊʘʢ, ʠʟ ʜʠʧʣʦʠʜʦʚ: ʉʝʡʜʶʨʦ (19,5 ʝʜ.), ʠʟ ʪʨʠʧʣʦʠʜʦʚ: ʊʘʜʞʠʢʩʢʘʷ 

ʙʝʩʩʝʤʷʥʥʘʷ (16,9 ʝʜ.), ʠʟ ʪʝʪʨʘʧʣʦʠʜʦʚ: ʌʦʨʤʘ-3-4/40 (29,8 ʝʜ.) ʠ ʜʨ. ʦʥʠ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʠʞʝ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʣʦʠʜʥʦʩʪʠ.  

ɹʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʜʣʠʥʘ ʦʜʥʦʡ ʚʝʪʢʠ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʦʛʦ ʪʫʪʦʚʦʛʦ ʨʘʩʪʝʥʠʷ 

ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 89,9ï115,0 ʩʤ. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʷʣʩʷ 

103,3 ʩʤ, ʘ ʧʦ ʜʘʥʥʳʤ ʧʣʦʠʜʥʦʩʪʠ ʦʢʘʟʘʣʩʷ ʨʘʚʥʳʤ 105,7Ñ3,05 ʩʤ. ʋ ʪʝʪʨʘʧʣʦʠʜʦʚ 

ʥʘʠʤʝʥʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʪʤʝʯʝʥ ʫ ʌʦʨʤʘ-2-1/4 (93,4 ʩʤ), ʘ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʫ 

ʩʦʨʪʘ ʃʘʨʠʩʘ-ʪʫʪʦʚʥʠʢ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ð 126,9 ʩʤ. ʊʘʢʞʝ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʩʦʨʪʘ ʃʘʨʠʩʘ-ʪʫʪʦʚʥʠʢ ʣʠʩʪʚʘ ʚʜʦʣʴ ʚʝʪʢʠ ʥʝ ʪʘʢʘʷ ʛʫʩʪʘʷ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʜʣʠʥʝ ʦʜʥʦʡ ʚʝʪʚʠ, ʩʦʛʣʘʩʥʦ ʮʠʬʨʘʤ, 

ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʊʘʙʣʠʮʝ, ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʫ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʬʦʨʤ 

ʜʠʧʣʦʠʜʥʦʛʦ ʪʫʪʦʚʦʛʦ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 104,4 ʩʤ, ʫ ʪʨʠʧʣʦʠʜʦʚ ð 105,7 ʩʤ., ʘ ʫ 

ʪʝʪʨʘʧʣʦʠʜʦʚ ð 111 ʩʤ.  ɺʘʨʠʘʮʠʷ ʦʪ 0,8 ʩʤ ʜʦ 7,4 ʩʤ. 

ʀʟ ʜʠʧʣʦʠʜʦʚ ʧʦ ʜʣʠʥʝ ʦʜʥʦʡ ʚʝʪʚʠ ʥʘ ʜʝʨʝʚʝ: ʖʞʥʳʡ (112,3 ʩʤ), ʍʫʨʘʟʤʝ (109,4 ʩʤ), 

ʍʘʨʴʢʦʚʩʢʠʡ ˉ3 (121,6 ʩʤ), ʂʘʡʨʠʦ-ɺʘʟʘ (112,8 ʩʤ), ɹʦʣʛʘʨʩʢʘʷ ʤʝʩʪʥʘʷ ʫʣʫʯʰʝʥʥʘʷ ˉ57 

(109,5 ʩʤ), ɽʚʪʘʢʵ (122,3 ʩʤ), ʉɸʅʀʐ-10 (110,4 ʩʤ), ɸʢʘʯʠ (118,0 ʩʤ), ʀʪʘʣʴʷʥʩʢʠʡ-2 (107,5 

ʩʤ), ʠʟ ʪʨʠʧʣʦʠʜʦʚ: ʉʫʨʭ-ʪʫʪ (114,7 ʩʤ), ʌʦʨʤʘ-5/10 (115,3 ʩʤ), ʠʟ ʪʝʪʨʘʧʣʦʠʜʦʚ: ʉɸʅʀʀʐ-

5 (111,6 ʩʤ), ʌʦʨʤʘ-3-4/40 (115,3 ʩʤ) ʠ ʪʘʢ ʜʘʣʝʝ. ʉʦʨʪʘ ʠ ʬʦʨʤʳ ʨʘʟʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʩʯʝʪ ʧʦʜʭʦʜʷʱʝʡ ʧʣʦʠʜʥʦʩʪʠ. ʉʘʤʳʡ 

ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʬʠʢʩʠʨʦʚʘʥ ʫ ʩʦʨʪʘ ɽʚʪʘʢʵ (122,3 ʩʤ). ʅʘʧʨʦʪʠʚ, ʠʟ 

ʜʠʧʣʦʠʜʦʚ: ʇʦʟʜʥʠʡ-104 (83,3 ʩʤ), ʠʟ ʪʨʠʧʣʦʠʜʦʚ: ʊʘʜʞʠʢʩʢʘʷ ʙʝʩʩʝʤʷʥʥʘʷ (89,9 ʩʤ), ʠʟ 

ʪʝʪʨʘʧʣʦʠʜʦʚ: ʌʦʨʤʘ-2-1/4 (93,4 ʩʤ) ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʩʪʘʣʴʥʳʭ ʩ ʥʘʠʤʝʥʴʰʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʧʦ ʜʣʠʥʝ ʭʦʣʤʘ. 

ʇʦ ʛʦʜʦʚʦʤʫ ʧʨʠʨʦʩʪʫ ʚʝʪʚʝʡ ʫ ʦʜʥʦʛʦ ʜʝʨʝʚʘ ʩʦʨʪʘ-ʦʙʨʘʟʮʘ ʠ ʚʳʷʚʣʝʥʥʳʝ ʬʦʨʤʳ 

ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʊʘʢ, ʩʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ ʚʳʷʚʣʝʥʥʳʭ ʬʦʨʤ ʜʠʧʣʦʠʜʥʦʛʦ ʪʫʪʦʚʦʛʦ ʨʘʩʪʝʥʠʷ ʨʘʟʥʦʛʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʩʪʘʚʠʣ 32,68 ʤ/ʜʝʨʝʚʦ, ʫ ʪʨʠʧʣʦʠʜʦʚ 31,18 ʤ/ʜʝʨʝʚʦ, ʫ 

ʪʝʪʨʘʧʣʦʠʜʦʚ 34,45 ʤ/ʜʝʨʝʚʦ. ʇʦʣʫʯʝʥʥʘʷ ʨʘʟʥʠʮʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʠʜʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 

3,27 ʤ/ʜʝʨʝʚʦ. 

ʀʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʘʙʦʨʠʛʝʥʥʳʤʠ ʩʦʨʪʘʤʠ ʠ ʬʦʨʤʘʤʠ, 

ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ ʥʘ ʜʝʨʝʚʝ ʧʨʠ ʦʙʲʝʤʝ ʩʪʚʦʣʘ ʩʦʩʪʘʚʣʷʝʪ 40,9ï48,0 ʩʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʦʛʦ ʪʫʪʦʚʦʛʦ ʨʘʩʪʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ 

ɻʷʥʜʞʝ- ɼʘʰʢʝʩʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʜʠʧʣʦʠʜʦʚ ʙʳʣʦ 31,6 ʵʢʟ., ʪʨʠʧʣʦʠʜʦʚ 29,5 ʵʢʟ., ʪʝʪʨʘʧʣʦʠʜʦʚ 

30,8 ʵʢʟ. ʂʘʢ ʚʠʜʥʦ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʝ ʪʘʢ ʫʞ ʠ ʚʝʣʠʢʘ. 

ʀʟ ʜʠʧʣʦʠʜʦʚ ʧʦ ʛʦʜʦʚʦʤʫ ʧʨʠʨʦʩʪʫ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚʝʪʚʝʡ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ, 

ʧʨʠʚʝʜʝʥʥʦʤ ʚ ʩʪʦʣʙʮʝ 5 ʊʘʙʣʠʮʳ: ʖʞʥʳʡ (34,36 ʤ/ʜʝʨʝʚʦ), ʍʫʨʘʟʤʝ (36,65 ʤ/ʜʝʨʝʚʦ), 

ʍʘʨʴʢʦʚʩʢʠʡ ˉ3 (38,42 ʤ/ʜʝʨʝʚʦ), ʂʘʡʨʠʦ-ɺʘʟʝ (33,05 ʤ/ʜʝʨʝʚʦ), ɹʦʣʛʘʨʩʢʘʷ ʤʝʩʪʥʘʷ 

ʫʣʫʯʰʝʥʥʘʷ ˉ57 (31,07 ʤ/ʜʝʨʝʚʦ), ɽʚʪʘʢʵ (37,91 ʤ/ʜʝʨʝʚʦ), ʀʪʘʣʴʷʥʩʢʠʡ-2 (35,90 ʤ/ʜʝʨʝʚʦ), 

ɻʨʫʟʠʥʩʢʠʡ (35,85 ʤ/ʜʝʨʝʚʦ), ʠʟ ʪʨʠʧʣʦʠʜʦʚ: ʉʫʨʭ-ʪʫʪ (44,50 ʤ/ʜʝʨʝʚʦ), ʌʦʨʤʘ-5/10 (34,27 

ʤ/ʜʝʨʝʚʦ), ʠʟ ʪʝʪʨʘʧʣʦʠʜʦʚ: ʉɸʅʀʐ-5 (41,85 ʤ/ʜʝʨʝʚʦ) ʠ ʜʨ. ʉʦʨʪʦʚʳʝ ʦʙʨʘʟʮʳ ʨʘʟʥʦʛʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʚʳʷʚʣʝʥʥʳʝ ʬʦʨʤʳ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʣʦʠʜʥʦʩʪʠ. ʉʦʨʪ ɸʢʘʯʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʧʦ ʦʜʥʦʣʝʪʥʝʤʫ 

ʧʨʠʨʦʩʪʫ ʚʝʪʚʝʡ. ʊʦ ʝʩʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʛʦʣʝʪʥʠʭ ʠʟʤʝʨʝʥʠʡ ʵʪʦʪ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 46,61 

ʤ/ʜʝʨʝʚʦ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʣʝʜʫʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʜʠʧʣʦʠʜʥʳʝ ʩʦʨʪʘ ʠ ʬʦʨʤʳ ʧʨʝʚʦʩʭʦʜʷʪ ʪʨʠ- ʠ 

ʪʝʪʨʘʧʣʦʠʜʳ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʚʝʪʚʣʝʥʠʷ ʜʝʨʝʚʴʝʚ ʨʘʟʣʠʯʥʳʭ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʠ 

ʚʳʷʚʣʝʥʥʳʭ ʬʦʨʤ ʰʝʣʢʦʚʠʮʳ. ʉʦʨʪʘ ʠ ʬʦʨʤʳ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʛʦʜʦʚʦʡ ʩʢʦʨʦʩʪʴʶ 

ʨʦʩʪʘ ʚʝʪʚʝʡ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ. ʊʘʢ, ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʠ ʚʳʷʚʣʝʥʥʳʭ 

ʬʦʨʤ ʜʠʧʣʦʠʜʥʦʛʦ ʪʫʪʦʚʦʛʦ ʨʘʩʪʝʥʠʷ ʨʘʚʝʥ 32,68 ʤ/ʜʝʨʝʚʦ, ʫ ʪʨʠʧʣʦʠʜʦʚ 31,18 ʤ/ʜʝʨʝʚʦ, ʘ ʫ 

ʪʝʪʨʘʧʣʦʠʜʦʚ 34,45 ʤ/ʜʝʨʝʚʦ. ʇʦʣʫʯʝʥʥʘʷ ʨʘʟʥʠʮʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʠʜʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 

3,27 ʤ/ʜʝʨʝʚʦ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʥʘ ʨʘʟʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʬʦʨʤʘʭ ʪʫʪʦʚʳʭ ʜʝʨʝʚʴʝʚ ʩ ʦʙʲʝʤʦʤ ʩʪʚʦʣʘ 33,0ï

52,0 ʩʤ. 

ɻʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʩʪʚʦʣʘ ʜʝʨʝʚʘ, ʧʨʠʚʝʜʝʥʥʳʡ ʚ ʩʪʦʣʙʮʝ 8 ʊʘʙʣʠʮʳ, ʩʦʩʪʘʚʣʷʝʪ ʫ 

ʜʠʧʣʦʠʜʦʚ 1,5 ʩʤ, ʫ ʪʨʠʧʣʦʠʜʦʚ 0,8 ʩʤ, ʫ ʪʝʪʨʘʧʣʦʠʜʦʚ 1,1 ʩʤ, ʯʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʪʘʢʦʡ ʙʦʣʴʰʦʡ 
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ʨʘʟʥʠʮʝʡ. ʆʜʥʘʢʦ ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ ʩʪʝʙʣʝʡ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʫ ʩʦʨʪʘ ɽʚʪʘʢʵ ʩʨʝʜʠ 

ʥʘʠʙʦʣʝʝ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ. ʊʘʢ, ʜʘʥʥʳʡ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʩʦʨʪ ʙʳʣ ʚʳʰʝ ʩʨʝʜʥʝʛʦ 

ʚ ʜʠʧʣʦʠʜʥʦʡ ʛʨʫʧʧʝ ʥʘ 2,5 ʩʤ. 

ʀʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ ʪʘʢʞʝ ʚʠʜʥʦ, ʯʪʦ ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʩʪʚʦʣʘ ʢʘʞʜʦʛʦ ʠʟʫʯʘʝʤʦʛʦ 

ʜʝʨʝʚʘ, ʢʘʢ ʠ ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʚʝʪʚʝʡ ʫ ʦʜʥʦʛʦ ʜʝʨʝʚʘ, ʤʝʞʜʫ ʜʠʧʣʦʠʜʥʳʤʠ ʠ ʜʨʫʛʠʤʠ 

ʧʣʦʠʜʥʳʤʠ ʩʦʨʪʦʦʙʨʘʟʮʘʤʠ ʠ ʚʳʷʚʣʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2ï3 ʨʘʟ ʨʘʟʣʠʯʥʘ, ʯʪʦ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʦʪʙʦʨʝ ʠʩʭʦʜʥʳʭ ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʚʝʩʪʠ ʩʝʣʝʢʮʠʦʥʥʫʶ ʨʘʙʦʪʫ ʚ 

ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʠʜʥʦʩʪʠ 

ʪʷʞʝʣʳʭ ʩʦʨʪʦʚ ʠʥʪʨʦʜʫʢʮʠʠ 2013ï2016 ʠ 2021 ʛʛ. ʩʦʩʪʘʚʠʣʦ ʫ ʜʠʧʣʦʠʜʦʚ 31,6, ʜʣʠʥʘ ʦʜʥʦʡ 

ʚʝʪʚʠ 104,4 ʩʤ, ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʚʝʪʚʝʡ 32,68 ʤ/ʜʝʨʝʚʦ, ʛʫʩʪʦʪʘ ʩʪʚʦʣʘ 40,9 ʩʤ, ʛʦʜʦʚʦʡ 

ʧʨʠʨʦʩʪ ʩʪʚʦʣʘ 1,5 ʩʤ.  

ʋ ʪʨʠʧʣʦʠʜʦʚ ʯʠʩʣʦ ʚʝʪʚʝʡ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ 29,5, ʜʣʠʥʘ ʦʜʥʦʡ ʚʝʪʚʠ ʥʘ ʜʝʨʝʚʝ 105,7 ʩʤ, 

ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʚʝʪʚʝʡ 33,57 ʤ/ʜʝʨʝʚʦ, ʛʫʩʪʦʪʘ ʩʪʚʦʣʘ ʩʘʤʦʛʦ ʜʝʨʝʚʘ 42,8 ʩʤ, ʛʦʜʦʚʦʡ ʨʦʩʪ 

0,8 ʩʤ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʠʧʣʦʠʜʦʚ ʠ ʪʨʠʧʣʦʠʜʦʚ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʷʚʣʷʣʠʩʴ ʫ ʪʝʪʨʘʧʣʦʠʜʦʚ 

ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʚʝʪʚʝʡ 34,45 ʤ/ʜʝʨʝʚʦ, ʦʙʲʝʤ ʩʪʚʦʣʘ ʜʝʨʝʚʘ 48,0 ʩʤ, ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʩʪʚʦʣʘ 

1,1 ʩʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʤʠ ʨʘʚʥʳʤ. 
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Abstract. Analysis of the epidemiological situation on protozoal blood parasitic diseases of 

domestic animals in the Nakhchivan. Veterinary reporting, literature sources and personal research. 

The article summarizes and analyzes data on the epizootic situation of protozoal blood parasitic 

diseases of animal in the Nakhchivan districts. It was shown that for a reliable assessment of 

the epizootic situation, it is necessary to combine the research work of scientists and the veterinary 

service in order to develop a monitoring system, taking into consideration the recommendations of 

the OIE (International Office of Epizootics). 

 

ɸʥʥʦʪʘʮʠʷ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʧʨʦʪʦʟʦʡʥʳʤ 

ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. ɺʝʪʝʨʠʥʘʨʥʳʝ ʦʪʯʝʪʳ, ʣʠʪʝʨʘʪʫʨʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʠ ʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʦʙʱʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʦʙ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʧʨʦʪʦʟʦʡʥʳʤ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʞʠʚʦʪʥʳʭ ʚ 

ʅʘʭʠʯʝʚʘʥʩʢʠʭ ʨʘʡʦʥʘʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʝʜʠʥʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʫʯʝʥʳʭ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ 

ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʫʯʝʪʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ ʄʕɹ (ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʙʶʨʦ). 

 

Keywords: piroplasmosis, babesiosis, protozoal infections, cattle, sheep. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʨʦʧʣʘʟʤʦʟ, ʙʘʙʝʟʠʦʟ, ʧʨʦʪʦʟʦʦʟʳ, ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʦʚʮʳ. 

 

Introduction 

Animal blood parasitic diseases, a group of widespread diseases of domestic and wild 

mammals, birds, fish and amphibians (infections of humans are also known), are caused by 

unicellular organisms ð piroplasmids. The economic damage is manifested by the death of animals 

(mortality rate of 30-60%), reduced productivity, and significant costs for preventive and 

therapeutic measures. The pathogens of piroplasmosis parasitize intra erythrocytes or other cells of 

the hematopoietic system of animals. In stained preparations, they have round, pear-shaped, double-

pear-shaped, amoeboid and other forms [6, 8]. 

Each type of animal has its own pathogens. For these diseases, the characteristic clinical 

symptoms are high fever, anemia, yellowness of the mucous membranes, frequent heartbeat and 

respiration, dysfunction of the gastrointestinal tract. In all animals, hemoglobinuria is observed. 
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This group of diseases includes anaplasmosis, babesiosis, etc. 

Blood parasitic diseases of animals are widespread in almost all countries of the world and 

cause enormous damage to agriculture. Practically all diseases from this group are categorized by 

the OIE as dangerous [1, 7]. Cattle babesiosis causes significant damage to animal husbandry in all 

countries of the world, which is determined not only by the death of animals but also by a decrease 

in productivity. For example, 8-15 days after infection, milk yields sharply decrease in cows. 

Significant difficulties arise due to parasitism when completing farms with imported livestock in 

order to improve the breed composition. 

 

Results and Discussion 

Theileriosis of cattle (pathogens: Theileria annulata Dschunkowsky et Luhs, 

1904, ed. note: determination of the species to which the specific name 

annulatum Dschunkowsky & Luhs, [1906], as published in the combination Piroplasma 

annulatum (Class Sporozoa, Order Coccidiida) shall be held to apply: 

https://www.biodiversitylibrary.org/page/34655168#page/389/mode/1up)) is most common in the 

lowlands and foothills of the Nakhchivan, and to a lesser extent in the mountainous zones of Sherur, 

Babek, Kengerli and other areas. This disease occurs in the warm season, due to the active phase of 

development of the tick vector [4, 5]. Animals become infected mainly on pastures, through the 

ticks Hyalomma anatolicum, H. detritum, and less often H. scupense. The territory of Nakhchivan is 

traditionally considered unfavorable for theileriosis. Outbreaks of the disease are recorded annually 

in the plain and foothill settlements. However, in 2021, 1578 cattle were infected with theileriosis in 

the lowland zone, among which the mortality rate was 24%. 

Piroplasmosis are more common in the lowland and foothill districts of Nakhchivan, mainly 

in the Shahbuz, Julfa, and Ordubad. These diseases occur from May to the end of the first half of 

September, in accordance with the phase of active development of tick carriers [9]. 

Babesiosis of cattle (pathogens: Babesia bigemina Smith et Kilborne, 1889 (Piroplasma 

bigeminum)) is widespread in the lowland and foothill regions of the Nakhchivan. Animals are also 

predominantly infected with ticks ð Rhipicephalus bursa, Haemaphysalis punctata, Dermacentor 

marginatus on pastures [2, 3]. Depending on the carrier, the disease can manifest itself in spring, 

summer and autumn. During the study period, piroplasmosis stable foci of piroplasmosis in cattle 

were recorded on the territory of the Araz lowland, mainly in the settlements of Negram, Karachug, 

Karakhanbeyli, Boyukduz, etc. 

 In mountainous areas, babesiosis of cattle is common in the northwestern regions of the 

foothills, southern and central regions of mountain belts. Carriers are ticks: Hyalomma anatolicum, 

H. asiaticum, H. marginatum, Dermacentor marginatus. The disease is recorded mainly in summer 

and autumn. Non-fatal diseases of animals were recorded only in the central parts of the mountain 

zone in 2018-2021. Often the disease proceeds in the form of an invasion mixed with piroplasmosis 

and anaplasmosis. The first outbreak occurs in summer and the second in autumn. According to the 

veterinary records, babesiosis of cattle in Nakhchivan has not caused serious economic damage to 

livestock in recent years. The only foci of the disease were registered in the south of the Shahbuz 

region and in the central part of the Ordubad and Julfa regions. Most of the diseased animals 

(347 animals) were observed in 2021, and cases of infection were also registered in the Sharur and 

Kankarli districts. Death amounted to 15% of all sick animals. 

Bovine anaplasmosis is a febrile disease caused by intraerythrocytic parasites of the 

Anaplasma marginale Theiler, 1910 genus with symptoms of anemia and malnutrition. The 

pathogen is Anaplasma marginale. These are round, 0.2-1.2 Õm inclusions in erythrocytes. 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ6. 2023 

https://doi.org/10.33619/2414-2948/91 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 155 

 

Anaplasma vectors are blood-sucking arthropods and insects. Cattle, zebu, and buffalo are also 

susceptible to A. marginale. Anaplasma can be transmitted from sick animals to healthy ones in 

violation of veterinary and sanitary standards during veterinary and zootechnical procedures (blood 

sampling with a needle, labeling, etc.). During the study period, the districts of all geographical 

zones of the Nakhchivan were unfavorable for anaplasmosis.  

Blood parasitic diseases (anaplasmosis, babesiosis, and piroplasmosis) in cattle are recorded 

mainly in the lowlands and most in the foothill zone of the Nakhchivan. 

In 2018, according to the Nakhchivan Central Veterinary Laboratory and our research, 

anaplasmosis was detected in 4 out of 825 blood samples during monitoring. The average 

percentage of cattle infected with anaplasmosis was 0.5%. As a result of research, anaplasmosis was 

found in the Babek, Sharur, and Kengerli districts. Babesiosis (piroplasmosis) was registered in 

these areas. Infection with babesiosis averaged 4.6%. Cow death was observed from piroplasmosis. 

Anaplasmosis was detected in 4 out of 652 blood samples of cattle according to the results of 

monitoring studies for anaplasmosis for 5 months of 2019. The average infection rate in the regions 

was 0.6%. The disease was registered in the Babek, Sharur, and Kengerli districts [9].  

The study of the species composition of pathogens of blood parasitic diseases has great 

scientific and practical significance for individual regions and republics. It is especially important 

when carrying out therapeutic and preventive measures against the blood parasites of sheep. 

However, the species composition of pathogens of sheep with blood parasitic diseases has not been 

studied. 

To develop this issue, for 4 years (2018-2021), we examined smears from the peripheral blood 

of 4765 sheep and ten goats spontaneously ill with hemosporidosis, as well as from the internal 

organs of 7 sheep that died from hemosporidosis. In addition, 2 series of experiments were carried 

out in the laboratory on 18 sheep to study the species independence of P. ovis.  

The results of microscopic studies of blood smears from spontaneously sick sheep showed 

that there are 4 types of blood parasites of small cattle in the Nakhchivan: B. ovis, P. ovis, A. ovis, 

and Th. recondita. 

Babesiosis is the most widespread. So out of 4765 sheep studied, babesiosis was found in 

4336 (91%), pure babesiosis was detected in 2831 (65.3%) and in 1504 (34.7%), a mixed form, in 

combination with various other blood parasites was found. 

P. ovis is found in mixed form and is not widely distributed. Thus, out of the studied sick 

sheep, P. ovis was detected only in 800 (16.8%). A. ovis is not widely distributed in the republic. It 

was found in 1053 sheep or in 22.1% of sick animals, of which in pure form ð in 284 (27%) and in 

mixed form ð in 768 (72.9%). 

Th. recondita is not widespread in the republic. It was found in 69 sheep or in 6.6% of sick 

animals, of which in pure form ð in 5 (7.2%) and in mixed form ð in 64 (92.8%). 

The ratio of mixed forms was as follows: B. ovis + P. ovis ð 42.8 (644), B. ovis + A. ovis ð 

33.4% (502), B. ovis + P. ovis + A. ovis ð 5.6% (84), B. ovis + P. ovis + Th. recondita ð 0.3% (5), 

B. ovis + Th. recondita ð 7.5% (113), B. ovis + A. ovis + Th. recondita ð 5.6% (84), A. ovis + 

Th. recondita ð 4.8% (72). 

Thus, as a result of our research, it was found that mixed forms of sheep blood parasites are 

mainly found in the association of babesiosis + piroplasmosis (42.8%) and babesiosis + 

anaplasmosis (33.4%) (Table). 

In all zones (lowlands, foothills and mountains), all blood parasites of small horned animals 

(except P. ovis) were noted in pure and mixed form, and P. ovis only in mixed form. 

In the study of smears prepared from the peripheral blood of 3 sick goats, B. ovis and P. ovis 
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were found in only one. 

The localization of pathogens in individual organs is not the same. Most often they are located 

in the spleen, then in the blood, heart, liver, kidneys, lymph nodes and other organs. 

Piroplasmosis of sheep and goats (Pathogen: Piroplasma ovis Lestoquard, 1925) was recorded 

from spring to autumn. The main carrier was Rh. bursa. Babesiosis of sheep and goats (Pathogen: 

Babesia ovis Babes, 1892) was recorded in spring and summer, usually together with piroplasmosis. 

The main carrier is the mite Rh. bursa. It also affects wild animals such as argali, mouflon, and 

ibex, which can be a source of pathogens in the natural environment. Outbreaks of piroplasmids in 

sheep and goats are annually registered in all territories and geographical zones of the Nakhchivan. 

The vast majority of sick animals are in the lowlands and foothills. 
 

Table 

ANALYSIS OF THE EPIZOOTIC SITUATION ON PROTOZOAL BLOOD 

PARASITIC DISEASES OF SHEEP AND GOATS  
 

 ̄ District  Studied smears for 

blood parasitic 

diseases within 4 

years 

2018 2019 2020 2021 

1. Babek       

Total 1140/1132 240/239 285/283 270/268 345/342 

pure form 643 136 161 152 194 

mixed form 489 103 122 116 148 

2. Sharur      

Total 1520/1495 410/402 330/326 376/365 404/402 

pure form 1183 318 258 289 318 

mixed form 312 84 68 76 84 

3. Julfa      

Total 1210/1024 260/238 380/336 305/253 265/197 

pure form 570 132 187 141 110 

mixed form 454 106 149 112 87 

4. Kangarli       

Total 895/685 195/165 230/186 218/145 252/189 

pure form 436 106 118 92 120 

mixed form 249 59 68 53 69 

5. Results in all districts      

Total 4765/4336 1105/1044 1225/1131 1169/1031 1266/1130 

pure form 2832 692 724 674 742 

mixed form 1504 352 407 357 388 

 

Conclusion 

Analyzing the data of the veterinary records on blood parasitic diseases of agricultural 

animals in the districts of the Nakhchivan and our studies conducted for 2017-2022, we can 

conclude that a lot of work is being done to collect the results of a diagnostic study. However, the 

data from the veterinary services of the districts of the Nakhchivan do not fully reflect the real 

epizootic situation. In the monitoring system, 4 blood parasitic diseases are subject to control, but 

this list does not include piroplasmosis of pigs and dogs, as well as piroplasmosis and nuttaliosis of 

horses. While these diseases periodically cause significant damage to imported animals from 

foreign countries. Under the current economic conditions, with a variety of forms of ownership and 
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farming methods, the main direction is to predict the occurrence of diseases, and only on the basis 

of reliable veterinary information, it is possible to develop preventive measures. In the future, 

epidemiological monitoring should be the basis for rational planning and effective implementation 

of measures to combat blood parasitic diseases, which will ensure the timely adjustment of anti-

epizootic measures. For a more reliable assessment of the epizootic situation and effective 

management of the epizootic process, it is necessary to combine science, practice, and veterinary 

services and improve the monitoring system, taking into account the recommendations of the OIE. 
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ɸʥʥʦʪʘʮʠʷ. ɺʆɿ ʧʨʠʟʳʚʘʝʪ ʚʩʝ ʩʪʨʘʥʳ ʨʘʟʚʠʚʘʪʴ  ʧʝʨʚʠʯʥʫʶ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʫʶ 

ʧʦʤʦʱʴ, ʩʪʨʘʪʝʛʠʷ ʢʦʪʦʨʦʡ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ: ʤʥʦʛʦʩʝʢʪʦʨʘʣʴʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ; ʨʘʩʰʠʨʝʥʠʝ ʧʨʘʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʣʶʜʝʡ ʠ ʩʦʦʙʱʝʩʪʚ; ʧʝʨʚʠʯʥʘʷ ʤʝʜʠʢʦ-

ʩʘʥʠʪʘʨʥʘʷ ʧʦʤʦʱʴ ʢʘʢ ʬʫʥʜʘʤʝʥʪ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʫʛ. ʇʝʨʚʠʯʥʘ ̫

ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʘ ̫ʧʦʤʦʱʴ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʤʝʩʪʦʤ ʧʝʨʚʦʛʦ ʢʦʥʪʘʢʪʘ ʧʘʮʠʝʥʪʘ ʚ ʩʠʩʪʝʤʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʡ, ʥʝʧʨʝʨʳʚʥʦʡ, ʢʦʤʧʣʝʢʩʥʦʡ ʠ 
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ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʧʦʤʦʱʠ. ʄʥʦʛʠʝ ʩʪʨʘʥʳ, ʧʦʜʜʝʨʞʘʚ ʜʘʥʥʳʡ ʧʨʠʟʳʚ ɺʆɿ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʦʜʝʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʧʦ 

ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʩ ʧʨʠʥʮʠʧʘʤʠ ʤʥʦʛʦʩʝʢʪʦʨʘʣʴʥʦʩʪʠ ʠ 

ʢʦʤʧʣʝʢʩʥʦʩʪʠ.  ɺ ʩʪʘʪʴʝ  ʧʨʝʜʦʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʧʝʨʝʜʦʚʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʘʢʪʠʢ 

ʧʦ ʦʢʘʟʘʥʠʶ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʫʛ ʥʘ ʫʨʦʚʥʝ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʘʥʘʣʦʛʠʯʥʳʭ ʤʦʜʝʣʝʡ. 

 

Abstract. WHO encourages all countries to include the development of primary health care on 

their national agenda, including the following three components: multisectoral policies; 

empowerment of people and communities; primary health care and basic as the foundation of 

integrated health services. Primary health care is a key first point of contact for the patient with 

the health system, which provides accessible, continuous, comprehensive and coordinated care. 

Many countries have supported this WHO call and have demonstrated various effective models of 

primary health care service delivery with multi-sectoral and integrated principles, especially in 

the area of National Council on Disability.  The following is a brief overview of international best 

practices in the provision of health and social care services at primary health care level to identify 

possible areas for the development of similar primary health care models in Kyrgyzstan. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʚʠʯʥʘʷ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʘʷ ʧʦʤʦʱʴ, ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʫʛʠ, 

ʩʝʤʝʡʥʳʡ ʚʨʘʯ, ʩʝʤʝʡʥʘʷ ʤʝʜʩʝʩʪʨʘ.  

 

Keywords: primary health care, medical and social care services, family physician, family 

nurse. 

 

ʇʝʨʚʠʯʥʘʷ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʘʷ ʧʦʤʦʱʴ (ʇʄʉʇ) ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ ʧʝʨʚʦʛʦ ʢʦʥʪʘʢʪʘ 

ʯʝʣʦʚʝʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʱʠ ʚ ʨʘʤʢʘʭ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʙʘʟʦʚʳʭ ʫʩʣʫʛ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʣʠʮ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ, ʧʦʞʠʣʳʭ, 

ʜʝʪʝʡ ʠ ʞʝʥʱʠʥ, ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʠʥʬʝʢʮʠʦʥʥʳʤʠ, ʧʩʠʭʠʯʝʩʢʠʤʠ, ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʳʤʠ  

(ɺʀʏ, ʊɺʉ) ʠ ʜʨ. ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚ ʧʘʣʣʠʘʪʠʚʥʳʭ ʩʦʩʪʦʷʥʠʷʭ, ʪ.ʢ. ʢʦʥʪʨʦʣʴ ʵʪʠʭ ʙʦʣʝʟʥʝʡ 

ʩʚʷʟʘʥ ʩ ʜʦʣʛʦʩʨʦʯʥʳʤ ʫʭʦʜʦʤ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. ʈʘʟʚʠʪʠʝ ʧʝʨʚʠʯʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʤʥʦʛʠʭ ʩʪʨʘʥ ʦʩʥʦʚʘʥʦ ʥʘ ʨʘʩʰʠʨʝʥʠʠ 

ʦʢʘʟʘʥʠʷ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʫʛ ʠ ʫʩʠʣʝʥʠʠ ʢʦʦʨʜʠʥʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʬʨʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʱʠ ʥʘ ʇʄʉʇ ʠʛʨʘʶʪ  ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʩʪʝʨ, ʧʨʠʚʣʝʯʝʥʠʝ 

ʦʙʫʯʝʥʥʳʭ ʚʦʣʦʥʪʝʨʦʚ ʠ ʩʦʮʠʘʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ.  

ɺ ʧʨʦʛʨʘʤʤʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʪʘʥʘ 

ʚʢʣʶʯʝʥʳ ʧʦʣʦʞʝʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʤʦʜʝʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʫʛ ʥʘ 

ʇʄʉʇ, ʫʯʠʪʳʚʘʶʱʝʡ ʦʩʦʙʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʣʠʮ, ʩʝʤʝʡ ʠ ʩʦʦʙʱʝʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʚ ʩʦʮʠʘʣʴʥʦʤ ʢʨʠʟʠʩʝ, ʧʦʵʪʦʤʫ ʠʥʪʝʨʝʩʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ  ʠʟʫʯʝʥʠʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʦʧʳʪʘ  

ʜʨʫʛʠʭ ʩʪʨʘʥ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʂʳʨʛʳʟʩʪʘʥʘ, ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʘʟʚʠʪʠʷ  ʩ ʫʯʝʪʦʤ ʣʫʯʰʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʠ ʠ ʤʠʥʠʤʠʟʘʮʠʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʘʨʴʝʨʦʚ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʫʯʝʥʳ ʩʪʘʪʴʠ ʚ ʦʪʢʨʳʪʳʭ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʦ ʚʦʧʨʦʩʘʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʫʛ ʥʘ ʫʨʦʚʥʝ ʧʝʨʚʠʯʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 
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ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ  ʠ ʩʠʩʪʝʤʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʫʛ  ʇʄʉʇ ʂʳʨʛʳʟʩʪʘʥʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉ ʮʝʣʴʶ ʧʨʘʚʠʣʴʥʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʥʫʞʜ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʩʝʤʴʠ ʤʥʦʛʠʝ ʩʪʨʘʥʳ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ 

ʨʘʟʚʠʪʠʠ ʇʄʉʇ ʩ ʫʩʠʣʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. 

ɺ ʂʘʟʘʭʩʪʘʥʝ ʨʝʬʦʨʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʩ ʧʨʠʦʨʠʪʝʟʘʮʠʝʡ ʥʘ ʨʘʟʚʠʪʠʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ, ʩʦʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ, ʜʦʩʪʫʧʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʇʄʉʇ.   

ʉʝʤʝʡʥʳʡ ʧʨʠʥʮʠʧ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʨʘʯʘʤʠ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʠ/ʠʣʠ 

ʤʫʣɹʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʤʠ ʢʦʤʘʥʜʘʤʠ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʩʦʮʠʘʣʴʥʳʝ ʨʘʙʦʪʥʠʢʠ ʠ 

ʧʩʠʭʦʣʦʛʠ. ɺ 2021ï2025 ʛʦʜʳ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʫʣʫʯʰʝʥʠʝ ʦʢʘʟʘʥʠʷ ʇʄʉʇ ʚ ʩʪʦʨʦʥʫ ʙʦʣʴʰʝʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʥʘʩʝʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʩʝʣʴʩʢʦʤʫ. ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʢʘʟʘʭʩʢʠʭ ʨʝʬʦʨʤ ʚʥʝʜʨʝʥʠʷ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʧʦʜʭʦʜʦʚ ʇʄʉʇ ʷʚʣʷʝʪʩʷ 

ʮʠʬʨʦʚʠʟʘʮʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʇʄʉʇ ʜʦ 60%, ʩʦʟʜʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʇʄʉʇ [1, 2]. 

ʈʦʩʩʠʷ ʘʢʪʠʚʥʦ ʨʝʘʣʠʟʫʝʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɺ 

ʯʠʩʣʝ ʧʦʜʧʨʦʛʨʘʤʤ ʚʢʣʶʯʝʥʦ ʨʘʟʚʠʪʠʝ ʥʦʚʦʡ ʤʦʜʝʣʠ ʇʄʉʇ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

14 ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʠ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʨʳʯʘʛʘʤʠ ʇʨʦʝʢʪʘ ɺʆɿ çʆʧʝʨʘʮʠʦʥʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦ 

ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠè. ʇʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʢ 2025 ʛ. ʜʦʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʨʠʪʝʨʠʷʤ ʥʦʚʦʡ ʤʦʜʝʣʠ, ʩʦʩʪʘʚʠʪ 54,5% ʦʪ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʪʨʫʢʪʫʨ ʇʄʉʇ. ʅʘ ʧʝʨʚʠʯʥʦʤ ʫʨʦʚʥʝ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʘʭ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ (https://goo.su/5eJgS) [3].  

ʂʘʪʘʣʦʥʠʷ ʠʤʝʝʪ 22-ʣʝʪʥʠʡ ʦʧʳʪ ʨʘʟʚʠʪʠʷ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʢʦʤʘʥʜ ʇʄʉʇ, 

ʢʦʪʦʨʳʝ ʧʨʝʪʝʨʧʝʣʠ ʧʦʵʪʘʧʥʫʶ ʵʚʦʣʶʮʠʶ ʦʪ ʧʨʦʩʪʳʭ ʚʠʜʦʚ ʘʤʙʫʣʘʪʦʨʥʦʡ ʧʦʤʦʱʠ, ʜʦ 

ʩʦʟʜʘʥʠʷ ʩʝʪʠ ʮʝʥʪʨʦʚ ʇʄʉʇ ʩ ʫʩʠʣʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ: ʜʦʤʘ ʧʨʝʩʪʘʨʝʣʳʭ, 

ʦʪʜʝʣʝʥʠʷ ʫʭʦʜʘ, ʮʝʥʪʨʳ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʭʦʜʘ ʠ ʜʨ. [4] ɺʘʞʥʳʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʫʩʣʫʛ ʇʄʉʇ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʨʝʬʝʨʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ. ɺ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʢʦʤʘʥʜʝ ʇʄʉʇ ʤʝʜʠʮʠʥʩʢʠʡ 

ʧʝʨʩʦʥʘʣ (ʩʝʤʝʡʥʳʝ ʚʨʘʯʠ, ʧʝʜʠʘʪʨʳ, ʩʪʦʤʘʪʦʣʦʛʠ, ʤʝʜʩʝʩʪʨʳ, ʩʘʥʠʪʘʨʳ) ʩʬʦʨʤʠʨʦʚʘʥ 

ʠʩʭʦʜʷ ʠʟ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʘ ʩʦʮʠʘʣʴʥʳʡ ʨʘʙʦʪʥʠʢ ʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ð ʦʜʠʥ ʥʘ 

ʢʦʤʘʥʜʫ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʇʄʉʇ ʩ ʤʝʩʪʥʳʤʠ ʦʙʱʠʥʘʤʠ. ʏʣʝʥʳ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʢʦʤʘʥʜʳ ʇʄʉʇ ʨʘʟʜʝʣʷʶʪ ʬʫʥʢʮʠʠ ʠ ʦʙʷʟʘʥʥʦʩʪʠ, ʛʜʝ ʦʙʫʯʝʥʥʳʝ 

ʤʝʜʩʝʩʪʨʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʤ ʧʨʦʩʚʝʱʝʥʠʠ ʠ ʷʚʣʷʶʪʩʷ ʧʝʨʚʦʡ 

ʪʦʯʢʦʡ ʢʦʥʪʘʢʪʘ, ʨʘʟʨʝʰʘʷ ʙʦʣʝʝ 70% ʥʝʦʪʣʦʞʥʳʭ ʩʣʫʯʘʝʚ. ʉʦʮʠʘʣʴʥʳʡ ʨʘʙʦʪʥʠʢ 

ʢʦʦʨʜʠʥʠʨʫʝʪ ʫʭʦʜ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʨʘʟʥʳʝ ʩʦʮʠʘʣʴʥʳʝ 

ʧʦʪʨʝʙʥʦʩʪʠ. ʂʘʪʘʣʦʥʠʷ ʧʦʩʪʦʷʥʥʦ ʚʥʝʜʨʷʝʪ ʥʦʚʳʝ ʫʩʣʫʛʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʪʘʢʠʝ ʢʘʢ ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʣʠʯʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʢʘʨʪʳ ʧʘʮʠʝʥʪʦʚ 

(https://goo.su/Ad3PMx). 

ʇʦʨʪʫʛʘʣʠʷ ʩ 2005 ʛʦʜʘ ʧʨʦʚʦʜʠʪ ʨʝʬʦʨʤʫ ʇʄʉʇ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ  

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʇʄʉʇ ʢ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʤ ʢʦʤʘʥʜʘʤ, ʩ ʘʢʮʝʥʪʦʤ 

ʥʘ IT-ʪʝʭʥʦʣʦʛʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʨʝʬʦʨʤʳ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʝʪʠ ʠʟ ʮʝʥʪʨʦʚ ʇʄʉʇ ʥʘ ʥʘʩʝʣʝʥʠʝ 

50000ï200000 ʯʝʣʦʚʝʢ. ʕʪʠ ʩʝʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʝʤʝʡʥʦʝ ʟʜʦʨʦʚʴʝ, ʦʙʱʠʝ ʫʩʣʫʛʠ 

(ʩʪʦʤʘʪʦʣʦʛʠʷ, ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, ʧʠʪʘʥʠʝ, ʬʠʟʠʦʪʝʨʘʧʠʷ), ʦʙʱʝʩʪʚʝʥʥʦʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ  ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʫʛʠ ʥʘ ʫʨʦʚʥʝ ʩʦʦʙʱʝʩʪʚ (ʫʭʦʜ ʥʘ ʜʦʤʫ, ʧʘʣʣʠʘʪʠʚʥʳʡ 

ʫʭʦʜ, ʟʜʦʨʦʚʴʝ ʚ ʰʢʦʣʘʭ). ʉʦʙʩʪʚʝʥʥʘʷ IT-ʧʣʘʪʬʦʨʤʘ  ʇʄʉʇ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʘʚʪʦʥʦʤʠʶ ʠ 
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ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʥʝʧʨʝʨʳʚʥʦʝ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ, ʵʬʬʝʢʪʠʚʥʫʶ ʢʦʥʪʨʘʢʪʘʮʠʶ ʠ ʦʮʝʥʢʫ. 

ʄʦʥʠʪʦʨʠʥʛ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʙʘʟʝ ʝʞʝʛʦʜʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʦʮʝʩʩʘ (ʥʘʧʨʠʤʝʨ, ʜʦʣʷ 

ʧʘʮʠʝʥʪʦʚ, ʧʨʦʰʝʜʰʠʭ ʦʮʝʥʢʫ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʜʠʘʙʝʪʘ), ʨʝʟʫʣʴʪʘʪʘ (ʥʘʧʨʠʤʝʨ, ʜʦʣʷ 

ʜʠʘʙʝʪʠʢʦʚ ʥʘ ʢʦʥʪʨʦʣʝ), ʠ ʠʥʜʠʢʘʪʦʨʳ ʧʦʧʫʣʷʮʠʠ (ʥʘʧʨʠʤʝʨ, ʫʨʦʚʝʥʴ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ 

ʜʠʘʙʝʪʠʢʦʚ). ʇʨʠʦʨʠʪʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʠʥʜʠʢʘʪʦʨʘʤ (ʪ. ʝ. 

ʠʥʜʠʢʘʪʦʨʘʤ, ʦʪʨʘʞʘʶʱʠʤ ʨʝʟʫʣʴʪʘʪʳ ʥʝʩʢʦʣʴʢʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ) ʠ 

ʠʥʜʠʢʘʪʦʨʘʤ ʧʦʧʫʣʷʮʠʠ (ʧʨʝʜʦʪʚʨʘʱʘʝʤʘʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ). ʆʧʠʩʘʥʥʘʷ IT ʩʠʩʪʝʤʘ 

ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʩʠʣʴʥʳʤ ʫʧʨʘʚʣʝʥʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ [5]. 

ʉʣʦʚʝʥʠʷ ʠʤʝʝʪ ʩ 2002 ʛʦʜʘ ʦʧʳʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʇʄʉʇ ʯʝʨʝʟ ʫʩʠʣʝʥʠʝ ʨʘʙʦʪʳ ʧʦ 

ʢʦʥʪʨʦʣʶ  ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʅʀɿ)  ʫʯʠʪʳʚʘʝʪ ʣʦʢʘʣʴʥʳʡ ʢʦʥʪʝʢʩʪ ʧʦʜʭʦʜʘ ʥʘ 

ʫʨʦʚʥʝ ʩʦʦʙʱʝʩʪʚ. ɹʳʣʠ ʩʦʟʜʘʥʳ ʎʝʥʪʨʳ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʩ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʤʠ 

ʢʦʤʘʥʜʘʤʠ ʤʝʜʩʝʩʪʝʨ, ʬʠʟʠʦʪʝʨʘʧʝʚʪʦʚ, ʧʩʠʭʦʣʦʛʦʚ, ʜʠʝʪʦʣʦʛʦʚ ʠ ʢʠʥʝʟʠʦʣʦʛʦʚ. ʀʭ 

ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʚʤʝʰʘʪʝʣʴʩʪʚ ʜʣʷ ʙʦʨʴʙʳ ʩ ʢʣʶʯʝʚʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʅʀɿ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʙʠʥʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ 

ʧʦʜʭʦʜʘ. ʇʄʉʇ ʚʦʚʣʝʢʘʝʪ ʙʦʣʴʰʝ ʤʝʜʩʝʩʪʝʨ ʠ ʧʨʦʯʠʭ ʨʘʙʦʪʥʠʢʦʚ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ, 

ʯʪʦ ʧʦʚʣʝʢʣʦ ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʫʩʣʫʛ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʤʝʩʪʥʳʝ 

ʩʦʮʠʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʰʢʦʣʳ, ʩʣʫʞʙʳ ʟʘʥʷʪʦʩʪʠ, ʅʇʆ ʠ ʤʝʩʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʜʣʷ 

ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ. ɺʘʞʥʦ, ʯʪʦ ʇʄʉʇ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʢʦʦʨʜʠʥʠʨʫʶʪ 

ʜʝʡʩʪʚʠʷ ʦʙʱʠʥ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʱʠ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ  ʧʨʦʟʨʘʯʥʦʡ ʦʪʯʝʪʥʦʩʪʴʶ (https://goo.su/XlrGBOb).  

ʀʥʪʝʨʝʩʝʥ ʦʧʳʪ ʇʄʉʇ ɸʚʩʪʨʘʣʠʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ  ʧʦ ʫʭʦʜʫ ʟʘ 

ʧʦʞʠʣʳʤʠ ʠ ʣʠʮʘʤʠ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ, ʘʫʪʨʠʯ ʧʘʪʨʦʥʘʞ, ʚ ʪ. ʯ. ʚʠʨʪʫʘʣʴʥʳʡ. ɺ ʦʙʱʠʥʥʳʭ 

ʮʝʥʪʨʘʭ ʟʜʦʨʦʚʴʷ ʚ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʢʦʤʘʥʜʳ ʚʭʦʜʷʪ ʩʪʦʤʘʪʦʣʦʛʠ, ʬʘʨʤʘʮʝʚʪʳ, 

ʩʧʝʮʠʘʣʠʩʪʳ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ, ʬʠʟʠʦʪʝʨʘʧʝʚʪʳ, ʜʠʝʪʦʣʦʛʠ. ʆʧʨʝʜʝʣʝʥ ʯʝʪʢʠʡ 

ʬʫʥʢʮʠʦʥʘʣ ʚʨʘʯʝʡ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʦʢʘʟʘʥʠʝ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ, ʢʦʥʩʫʣʴʪʘʮʠʠ, ʚʳʧʦʣʥʝʥʠʝ ʤʘʣʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ 

ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʩʝʤʴʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ, ʠʤʤʫʥʠʟʘʮʠʠ, ʚʳʧʠʩʢʝ ʨʝʮʝʧʪʦʚ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ,  ʨʝʬʝʨʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ [6].  

ʎʝʣʳʡ ʨʷʜ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʛʨʘʤʤ ʚ ɸʚʩʪʨʘʣʠʠ, ɽʚʨʦʧʝ ʠ ʉʦʝʜʠʥʝʥʥʳʭ 

ʐʪʘʪʘʭ, ʠʤʝʶʪ ʦʧʳʪ ʧʦʚʳʰʝʥʠʷ ʛʠʙʢʦʩʪʠ  ʇʄʉʇ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʪʝʢʩʪʘ ʚʝʜʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʰʠʨʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʦʣʝʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ 

ʟʘ ʩʯʝʪ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʧʨʝʞʜʝ ʙʳʣʠ ʙʳ ʩʦʯʪʝʥʳ ʚʳʭʦʜʷʱʠʤʠ ʟʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʨʘʤʢʠ. ʈʝʯʴ 

ʠʜʝʪ ʦ ʧʦʷʚʣʝʥʠʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʤʝʜʩʝʩʪʝʨ ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʐʦʪʣʘʥʜʠʠ ʩ ʮʝʣʴʶ 

ʢʘʢ ʚʝʜʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʥʘʧʨʠʤʝʨ, ʤʝʜʠʮʠʥʩʢʠʝ ʩʝʩʪʨʳ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ 

ʚ ʦʙʣʘʩʪʠ ɺʀʏ), ʪʘʢ ʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʭʦʜʘ (ʥʘʧʨʠʤʝʨ, ʤʝʜʠʮʠʥʩʢʠʝ ʩʝʩʪʨʳ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʥʘ ʨʘʙʦʪʝ ʚ  ʜʦʤʘʭ ʧʨʝʩʪʘʨʝʣʳʭ), ʘ ʪʘʢʞʝ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ ʥʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʘʪʴ ʥʘ ʤʝʞʫʯʨʝʞʜʝʥʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠ ʚ ʩʦʩʪʘʚʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ 

ʙʨʠʛʘʜ, ʩʦʜʝʡʩʪʚʫʷ ʦʙʣʝʯʝʥʠʶ ʢʦʤʤʫʥʠʢʘʮʠʠ.  

ɺ ʨʷʜʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʚ ɸʚʩʪʨʘʣʠʠ, ʂʘʥʘʜʝ ʠ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʤʝʜʠʮʠʥʩʢʠʝ 

ʩʝʩʪʨʳ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ʦʙʣʘʩʪʠ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ ʩ ʥʘʨʫʰʝʥʠʷʤʠ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ (psychiatric mental health advance practice nurses), ʠʣʠ ʤʝʜʩʝʩʪʨʳ, 

ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʫʨʦʚʥʝ ʩʦʦʙʱʝʩʪʚʘ (community nurses), ʩʣʫʞʘʪ ʦʪʨʘʞʝʥʠʝʤ ʫʩʠʣʠʡ, 

ʚʳʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ, ʧʦʚʳʰʝʥʠʷ ʘʚʪʦʥʦʤʥʦʩʪʠ ʨʘʙʦʪʳ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʨʘʩʰʠʨʝʥʠʝ ʨʦʣʠ, ʘ ʥʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʠʭ ʨʦʣʝʡ ʟʘʥʦʚʦ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʨʘʙʦʪʥʠʢʦʚ 

ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʨʦʩʷʪ ʚʳʧʦʣʥʷʪʴ ʵʪʠ ʟʘʜʘʯʠ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʠʭ ʦʙʳʯʥʳʤ 
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ʦʙʷʟʘʥʥʦʩʪʷʤ ʠ ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʪʝʤ, ʢʦʪʦʨʳʝ ʫ 

ʥʠʭ ʫʞʝ ʠʤʝʶʪʩʷ. ʅʘʧʨʠʤʝʨ, ʧʦʩʪʘʚʱʠʢʠ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʯʘʩʪʦ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʚʠʜʳ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʚʦʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ, ʙʝʟ ʧʨʦʭʦʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʫʯʝʥʠʷ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ 

ʧʨʠʚʦʜʠʪ ʢ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʝ ʥʘ ʧʝʨʩʦʥʘʣ ʇʄʉʇ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʬʝʩʩʠʡ ʠʛʨʘʶʪ ʚʩʝ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦʤʦʱʠ. ʊʘʢʠʤ ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚʝʜʫʱʘʷ ʨʦʣʴ 

ʪʨʫʜʦʪʝʨʘʧʝʚʪʦʚ ʠ ʬʠʟʠʦʪʝʨʘʧʝʚʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪʦʨʦʚ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʧʦ ʤʝʩʪʫ 

ʞʠʪʝʣʴʩʪʚʘ. ɺ ɼʘʥʠʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʦʞʠʣʦʤʫ 

ʥʘʩʝʣʝʥʠʶ, ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʨʘʙʦʪʥʠʢʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʟʘʧʦʣʥʷʶʪ ʧʨʦʙʝʣ ʚ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ. ʉʭʦʜʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʨʷʜʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʩʦʮʠʘʣʴʥʳʝ 

ʨʘʙʦʪʥʠʢʠ ʥʘʯʘʣʠ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʢʦʦʨʜʠʥʘʪʦʨʦʚ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ 

ʠ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʙʨʠʛʘʜ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʦʢʘʟʘʥʠʝʤ ʧʦʤʦʱʠ ʧʦʩʣʝ ʚʳʧʠʩʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʉʦʝʜʠʥʝʥʥʦʤ ʂʦʨʦʣʝʚʩʪʚʝ ʧʦʚʩʝʜʥʝʚʥʳʝ ʩʝʩʪʨʠʥʩʢʠʝ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʯʘʩʪʦ 

ʜʝʣʝʛʠʨʫʶʪʩʷ ʦʙʫʯʝʥʥʳʤ ʧʝʨʩʦʥʘʣʴʥʳʤ ʧʦʤʦʱʥʠʢʘʤ ʠ ʨʘʙʦʪʥʠʢʘʤ ʩʣʫʞʙ ʧʦʜʜʝʨʞʢʠ ʧʦ 

ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʰʠʨʝʥʠʠ ʠʭ ʨʦʣʠ ʚ ʨʘʤʢʘʭ ʫʭʦʜʘ 

ʟʘ ʧʘʮʠʝʥʪʘʤʠ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʚʳʰʝʥʘʟʚʘʥʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʥ 

ʧʨʝʜʧʨʠʥʷʣʠ ʨʝʰʠʪʝʣʴʥʳʝ ʰʘʛʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʬʠʣʝʡ, 

ʧʨʝʜʣʘʛʘʷ ʙʦʣʝʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʩʨʝʜʥʝʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʧʨʝʦʜʦʣʝʪʴ ʫʟʢʠʝ ʚʟʛʣʷʜʳ ʥʘ ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ɼʘʥʠʠ 

ʧʦʷʚʠʣʠʩʴ ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʘʜʨʳ ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʱʠ, ʠʤʝʶʱʠʝ 

ʢʚʘʣʠʬʠʢʘʮʠʶ çʧʦʤʦʱʥʠʢʦʚ ʧʦ ʩʦʮʠʘʣʴʥʳʤ ʠ  ʤʝʜʠʮʠʥʩʢʠʤ ʚʦʧʨʦʩʘʤè (social and health 

helpers) ʠ çʘʩʩʠʩʪʝʥʪʦʚ ʧʦ ʦʢʘʟʘʥʠʶ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠè (social 

and health care assistants) (https://goo.su/Ndmz).  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʦʛʨʘʤʤʦʡ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘ 2019-2030 

ʛʦʜʳ çɿʜʦʨʦʚʳʡ ʯʝʣʦʚʝʢ ð ʧʨʦʮʚʝʪʘʶʱʘʷ ʩʪʨʘʥʘè, ʟʘʜʘʯʝʡ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʧʦʤʦʱʠ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʦʭʚʘʪ ʫʩʣʫʛʘʤʠ ʇʄʉʇ ʩ ʦʨʠʝʥʪʠʨʦʤ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ ʥʘ ʧʨʠʥʮʠʧʝ ʩʧʨʘʚʝʜʣʠʚʦʛʦ, ʨʘʚʥʦʛʦ ʜʦʩʪʫʧʘ ʜʣʷ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ 

(ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʈ ʦʪ 20.12.2018 ʛ. ˉ600 çʆ ʇʨʦʛʨʘʤʤʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʈ 

ʧʦ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘ 2019ï2030 ʛʦʜʳ 

çɿʜʦʨʦʚʳʡ ʯʝʣʦʚʝʢ ð ʧʨʦʮʚʝʪʘʶʱʘʷ ʩʪʨʘʥʘè). ʅʘ ʫʨʦʚʥʝ ʇʄʉʇ ʜʦʣʞʥʳ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ 

ʫʩʣʫʛʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʜʝʡ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʧʦʥʠʤʘʥʠʝ ʥʫʞʜ 

ʦʙʩʣʫʞʠʚʘʝʤʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʢʦʥʪʝʢʩʪʝ ʢʨʦʤʝ ʟʜʦʨʦʚʴʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʯʝʪ 

ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʯʝʣʦʚʝʢʘ, ʠʭ ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʥʠʭ. ɺ 

ʇʨʦʛʨʘʤʤʝ çɿʜʦʨʦʚʳʡ ʯʝʣʦʚʝʢ ð ʧʨʦʮʚʝʪʘʶʱʘʷ ʩʪʨʘʥʘè ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʜʝʣʠ ʇʄʉʇ, ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ ʫʩʣʫʛʠ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʨʘʥʥʝʛʦ 

ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʚʝʜʝʥʠʷ/ʫʧʨʘʚʣʝʥʠʷ ʩʣʫʯʘʷʤʠ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʘʤʠ ʢʘʯʝʩʪʚʘ ʠ ʜʨʫʛʠʤʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʧʨʘʚʘ ʥʘ ʜʦʩʪʫʧ ʢ 

ʫʩʣʫʛʘʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (https://goo.su/RZD2IHx). 

ɺ ʨʝʘʣʠʟʘʮʠʶ ʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʠʟʜʘʥ ʧʨʠʢʘʟ ʦʪ 27.07.2022 ˉ902, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʜʦʣʞʥʦʩʪʥʳʝ 

ʦʙʷʟʘʥʥʦʩʪʠ ʩʝʤʝʡʥʳʭ ʤʝʜʩʝʩʪʝʨ ʠ ʩʝʤʝʡʥʳʭ ʚʨʘʯʝʡ ʩʦʮʠʘʣʴʥʳʝ ʚʦʧʨʦʩʳ, ʪʘʢʠʝ ʢʘʢ: 

ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʠʧʠʩʘʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ; ʚʳʷʚʣʝʥʠʝ ʧʩʠʭʦ-

ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ, ʚʢʣʶʯʘʷ ʥʘʩʠʣʠʝ ʠ ʞʝʩʪʦʢʦʝ ʦʙʨʘʱʝʥʠʝ; 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʠ ʠʭ ʩʝʤʴʠ ʧʦ ʩʦʮʠʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ; ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ 

ʩʪʨʫʢʪʫʨʘʤʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʧʦ ʰʠʨʦʢʦʤʫ 
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ʢʨʫʛʫ ʚʦʧʨʦʩʦʚ ʟʜʦʨʦʚʴʷ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʱʠ ʤʝʩʪʥʦʤʫ ʥʘʩʝʣʝʥʠʶ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʩʝʤʝʡʥʳʝ ʤʝʜʩʝʩʪʨʳ, ʩʦʛʣʘʩʥʦ ʜʦʣʞʥʦʩʪʥʳʤ ʦʙʷʟʘʥʥʦʩʪʷʤ, ʙʫʜʫʪ ʠʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʚʳʷʚʣʝʥʠʠ ʣʠʮ ʠ ʩʝʤʝʡ, ʷʚʣʷʶʱʠʤʠʩʷ ʦʙʲʝʢʪʘʤʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

 ʆʜʥʘʢʦ, ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʂʳʨʛʳʟʩʪʘʥʘ ʥʝʪ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʳʭ ʚ ʦʙʳʯʥʦʡ ʧʨʘʢʪʠʢʝ ʇʄʉʇ: ʘʣʛʦʨʠʪʤʦʚ ʜʝʡʩʪʚʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʯʝʪʢʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʦʢʘʟʳʚʘʪʴ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʫʶ ʧʦʤʦʱʴ 

ʥʘʩʝʣʝʥʠʶ, ʩ ʵʣʝʤʝʥʪʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʥʫʪʨʝʥʥʝʛʦ (ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʇʄʉʇ) ʠ ʚʥʝʰʥʝʛʦ  ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʝʩʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʚʦʚʣʝʯʝʥʥʳʤʠ ʚ 

ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʩʦʮʠʘʣʴʥʳʡ ʩʣʫʯʘʡ, ʥʘʧʨʠʤʝʨ, ʩ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʡ ʚʣʘʩʪʠ,  ʩʦʮʠʘʣʴʥʦʡ 

ʟʘʱʠʪʳ, ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚʦʧʦʨʷʜʢʘ, ʦʙʨʘʟʦʚʘʥʠʷ, ʤʝʩʪʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʠ 

ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʳ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʇʄʉʇ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʧʦʪʝʥʮʠʘʣʘ ʚ ʚʦʧʨʦʩʘʭ ʦʢʘʟʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʫʛ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʇʄʉʇ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʚʩʝ ʙʦʣʴʰʝ ʭʘʨʘʢʪʝʨʠʟʠʨʫʝʪʩʷ ʨʘʩʪʫʱʠʤ 

ʩʧʨʦʩʦʤ ʥʘ ʠʥʪʝʛʨʘʮʠʶ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʱʠ, ʚʢʣʶʯʘʷ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʫʶ 

ʢʦʦʨʜʠʥʘʮʠʶ. ʉʧʝʮʠʘʣʠʩʪʳ ʇʄʉʇ ʜʦʣʞʥʳ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʨʦʣʠ ʠ 

ʧʨʠʦʙʨʝʪʘʪʴ ʥʦʚʳʝ ʥʘʚʳʢʠ ʚ ʮʝʣʷʭ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʚʠʜʦʚ ʫʷʟʚʠʤʳʭ ʩʠʪʫʘʮʠʡ (ʏʉ, 

ʵʧʠʜʝʤʠʠ, ʠʥʚʘʣʠʜʠʟʘʮʠʷ, ʧʘʣʣʠʘʪʠʚʥʳʡ ʫʭʦʜ, ʥʘʩʠʣʠʝ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʦʡ ʩ ʵʪʦʡ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʢʦʦʨʜʠʥʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʩ ʦʙʱʠʤʠ ʮʠʬʨʦʚʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ 

ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʩʝʢʪʦʨʘ ʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʱʠ, ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ 

ʤʝʩʪʥʦʡ ʚʣʘʩʪʠ. 

ɼʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʫʛ ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ 

ʬʫʥʢʮʠʡ ʠ ʟʘʜʘʯ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʠʩʢʣʶʯʝʥʠʷ ʠʟʣʠʰʥʝʡ ʠʣʠ ʥʝʩʚʦʡʩʪʚʝʥʥʦʡ 

ʬʫʥʢʮʠʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʆɿ ʇʄʉʇ, ʘ ʪʘʢʞʝ ʩ ʤʝʭʘʥʠʟʤʘʤʠ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʡ ʢʘʢ 

ʚʥʫʪʨʝʥʥʠʤʠ (ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ), ʪʘʢ ʠ ʚʥʝʰʥʠʤʠ (ʆʄʉʋ, ʩʦʮʠʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠ ʜʨ.) ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʜʝʡʩʪʚʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʦʪʝʥʮʠʘʣʘ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʩʪʘʪʴʝ ʜʘʥʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ 

ʚʦʟʤʦʞʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʚʝʛʝʪʘʨʠʘʥʩʢʦʡ ʜʠʝʪʳ ʩʪʫʜʝʥʪʦʚ-

ʠʥʦʩʪʨʘʥʮʝʚ ʠʟ ʀʥʜʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ. ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ 

ʚʦʟʤʦʞʥʦʛʦ ʜʝʬʠʮʠʪʘ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚ ʨʘʮʠʦʥʝ ʞʠʚʦʪʥʦʡ ʧʠʱʠ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʜʘʥʥʳʭ 

ʜʝʬʠʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʧʠʪʘʥʠʠ ʥʘʩʝʣʝʥʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʜʝʬʠʮʠʪʘʤʠ, ʚ ʀʥʜʠʠ ʠ 

ʂʳʨʛʳʟʩʪʘʥʝ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʠʟʚʝʜʝʥ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʦ 

ʚʣʠʷʥʠʠ ʚʝʛʝʪʘʨʠʘʥʩʢʦʡ ʜʠʝʪʳ ʥʘ ʙʝʣʢʦʚʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʠ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʫʶ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚ ʦʨʛʘʥʠʟʤʝ ʩʪʫʜʝʥʪʦʚ ʠʟ ʀʥʜʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚ ʀʥʜʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʘʥʝʤʠʡ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 40%. ɾʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ 

ʘʥʝʤʠʷ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘ 28% ʟʘ 2019 ʛʦʜ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ 

ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ A ʚ ʀʥʜʠʠ ʦʢʦʣʦ 0,4%, ʩʠʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʙʦʣʝʟʥʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʫʭʫʜʰʝʥʠʝʤ ʠ ʧʦʪʝʨʝʡ ʟʨʝʥʠʷ (ʦʢʦʣʦ 13%). ɺʳʚʦʜʳ: ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʚʝʛʝʪʘʨʠʘʥʩʢʘʷ 

ʜʠʝʪʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʙʦʣʴʰʦʛʦ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʯʪʦ ʯʨʝʚʘʪʦ 

ʛʨʫʙʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʦʨʛʘʥʠʟʤʝ. 

 

Abstract. Research relevance:  the relevance of the data presented in the article lies in 

the study of the possible negative consequences of an unbalanced vegetarian diet of foreign students 

from India on the territory of Kyrgyzstan. Research purpose: the study of a possible deficiency in 

the absence of animal food in the diet and the consequences of these deficits, as well as the study of 

statistical data on the nutrition of the population and the prevalence of diseases associated with 

the considered deficiencies in India and Kyrgyzstan. Research materials and methods: a literature 

review was made on the effect of a vegetarian diet on protein-energy and vitamin-mineral 

deficiencies in the body of students from India. Research results: in India, the prevalence of various 

types of anemia is about 40%. Iron deficiency anemia predominates at 28% in 2019. Despite 
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the fact that the reported cases of vitamin A deficiency in India are about 0.4%, diseases associated 

with deterioration and loss of vision are very common (about 13%). Conclusion: an unbalanced 

vegetarian diet is a source of a high risk of developing serious diseases, which is fraught with gross 

metabolic disorders in the body. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʛʝʪʘʨʠʘʥʩʢʘʷ ʜʠʝʪʘ, ʙʝʣʢʦʚʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, 

ʚʠʪʘʤʠʥ B12, ʚʠʪʘʤʠʥ A, ʞʝʣʝʟʦ, ʘʥʝʤʠʷ. 

 

Keywords: vegetarian diet, protein-energy malnutrition, vitamin B12, vitamin A, iron, anemia. 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʚ ʥʫʪʨʠʮʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ 

ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. ʇʦʜʜʝʨʞʘʥʠʝ ʭʦʨʦʰʝʛʦ ʠ ʢʨʝʧʢʦʛʦ ʟʜʦʨʦʚʴʷ ʧʨʷʤʦ 

ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʭʦʨʦʰʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʧʠʱʝʚʦʡ ʦʩʥʦʚʳ. 

ʇʦ ʜʘʥʥʳʤ ʅʘʮʩʪʘʪʢʦʤʘ ʂʳʨʛʳʟʩʪʘʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʠʟ ʀʥʜʠʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 

60% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʠʟ ʥʝ ʉʅɻ ʩʪʨʘʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʝʤʘʣʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʀʥʜʠʠ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʚʝʛʝʪʘʨʠʘʥʩʢʦʡ ʜʠʝʪʳ. ʆʢʦʣʦ 

29% ʠʥʜʠʡʮʝʚ ʦʪ 15 ʣʝʪ ʠ ʩʪʘʨʰʝ ʷʚʣʷʶʪʩʷ ʚʝʛʝʪʘʨʠʘʥʮʘʤʠ. 83% ʠʟ ʥʠʭ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ 

ʚʝʛʝʪʘʨʠʘʥʩʢʦʡ ʜʠʝʪʳ, ʦʪʢʘʟʳʚʘʷʩʴ ʦʪ ʚʩʝʭ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʨʦʤʝ 

ʤʦʣʦʯʥʳʭ, ʘ 11% ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʣʘʢʪʦ-ʦʚʦ-ʚʝʛʝʪʘʨʠʘʥʮʘʤʠ ʩ ʜʦʧʫʩʪʠʤʦʩʪʴʶ ʫʧʦʪʨʝʙʣʝʥʠʷ 

ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʷʠʮ. ʆʩʪʘʣʴʥʳʝ ʷʚʣʷʶʪʩʷ ʚʝʛʘʥʘʤʠ, ʠʩʢʣʶʯʘʷ ʣʶʙʳʝ ʧʨʦʜʫʢʪʳ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [1]. ʕʪʦ ʥʝʩʝʪ ʚ ʩʝʙʝ ʨʠʩʢʠ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʞʠʚʦʪʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʘʥʝʤʠʷ, ʙʝʣʢʦʚʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ ɸ ʠ ʜʨʫʛʠʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʀʥʜʠʠ ʚʩʣʝʜʩʪʚʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘʙʣʶʜʘʝʪʩʷ 

ʙʦʣʴʰʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʠʱʝʚʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʳʝ ʥʝ ʚʳʨʘʱʠʚʘʶʪʩʷ ʚ 

ʂʳʨʛʳʟʩʪʘʥʝ. ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʞʠʚʘʥʠʷ ʠʥʜʠʡʮʝʚ-ʚʝʛʝʪʘʨʠʘʥʮʝʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ 

ʚʦʧʨʦʩ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʝʱʝ ʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʤ. 

ʆʜʥʦʡ ʠʟ ʦʯʝʚʠʜʥʳʭ ʧʨʦʙʣʝʤ ʚʝʛʝʪʘʨʠʘʥʩʢʦʡ ʜʠʝʪʳ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʥʠʟʢʦʜʦʭʦʜʥʳʭ 

ʛʨʫʧʧ, ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʙʝʣʢʘ. ʅʘʣʠʯʠʝ ʙʝʣʢʘ ʚ ʨʘʮʠʦʥʝ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ 

ʥʘʣʠʯʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʪʨʘʥʝ. ʆʜʥʘʢʦ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʀʥʜʠʠ ʠ ʂʳʨʛʳʟʩʪʘʥʝ, ʦʙʳʯʥʦ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʨʘʮʠʦʥ ʥʘ ʦʩʥʦʚʝ ʟʣʘʢʦʚ. ʇʦ 

ʜʘʥʥʳʤ ʅʘʮʩʪʘʪʢʦʤʘ ʂʈ ʨʘʮʠʦʥ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʦʯʪʠ ʥʘ ʪʨʝʪʴ 

ʦʙ ʦʙʱʝʡ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʩʦʩʪʦʠʪ ʠʟ ʭʣʝʙʦʧʨʦʜʫʢʪʦʚ [2, 3]. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʢʘʯʝʩʪʚʦ ʟʝʨʥʦʚʦʛʦ ʙʝʣʢʘ ʥʝ ʦʧʪʠʤʘʣʴʥʦ ʩ ʫʯʝʪʦʤ ʝʛʦ ʩʣʦʞʥʦʡ ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʠ ʠ ʥʝ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʜʣʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʙʠʣʴʥʳʭ ʠ ʦʙʣʘʜʘʶʱʠʭ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠʩʪʦʯʥʠʢʦʚ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʙʝʣʢʘ, ʪʘʢʠʭ ʢʘʢ ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ 

ʟʘʜʘʯʠ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ʅʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʧʦʩʧʝʚʘʝʪ ʟʘ ʨʦʩʪʦʤ ʥʘʩʝʣʝʥʠʷ ʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʚʢʣʘʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʦʣʠʪʠʢʘ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ, ʚʢʣʶʯʘʷ ʀʥʜʠʶ, ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʝʨʥʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. ʇʦ ʜʘʥʥʳʤ ʦ ʧʦʪʨʝʙʣʝʥʠʠ ʙʝʣʢʘ ʚ ʀʥʜʠʠ ʨʠʩʢʫ 

ʜʝʬʠʮʠʪʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʙʝʣʢʘ ʚ ʨʘʮʠʦʥʝ ʧʦʜʚʝʨʞʝʥʦ ʜʦ 26% ʥʘʩʝʣʝʥʠʷ [4]. ʕʪʠ ʜʘʥʥʳʝ 

ʦʩʥʦʚʘʥʳ ʥʘ ʧʣʦʪʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʦ ʥʝ ʫʯʠʪʳʚʘʶʪ ʚʘʞʥʳʡ ʚʦʧʨʦʩ 

ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ. ɸ ʠʩʪʦʯʥʠʢʠ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʩ ʜʦʩʪʘʪʦʯʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʪʘʢʠʝ ʢʘʢ ʙʦʙʦʚʳʝ, ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʥʝʧʦʣʥʦʡ 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ6. 2023 

https://doi.org/10.33619/2414-2948/91 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 168 

 

ʫʩʚʦʷʝʤʦʩʪʴʶ. 

ʆʮʝʥʢʠ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʨʪʦʚ, ʢʘʩʘʶʱʠʝʩʷ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʙʝʣʢʝ, ʨʘʟʥʷʪʩʷ. ʇʨʠ 

ʵʪʦʤ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʤʝʥʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ, ʦʜʥʘʢʦ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝʜʦʦʮʝʥʠʚʘʶʪʩʷ, 

ʦʩʦʙʝʥʥʦ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ, ʛʜʝ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʢʦʚ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʠʥʬʝʢʮʠʡ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʠʥʚʘʟʠʡ [5], ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʧʣʦʭʠʭ ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʤʦʞʝʪ ʙʳʪʴ ʝʱʝ ʚʳʰʝ 

[6]. ʅʦʚʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʌɸʆ/ɺʆɿ/ʆʆʅ ʩʪʘʣʠ ʚ 2ï3 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʨʘʥʝʝ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ [7].  

ʂʘʯʝʩʪʚʦ ʙʝʣʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʤ ʥʝʟʘʤʝʥʠʤʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʝʛʦ ʫʩʚʦʷʝʤʦʩʪʠ. ʕʢʩʧʝʨʪʳ ʆʆʅ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 

ʠʤʝʥʥʦ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʘ ʥʝ ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʴ ʙʝʣʢʘ. ʉʫʱʝʩʪʚʫʝʪ ʤʝʪʦʜ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʙʝʣʢʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʪʨʝʙʥʦʩʪʷʭ ʯʝʣʦʚʝʢʘ ʚ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪʘʭ ʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʚʘʨʠʚʘʪʴ ʠʭ (PDCAAS). ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʪʘʢʞʝ ʥʝ ʩʦʚʝʨʰʝʥʝʥ, ʠ ʙʳʣʘ 

ʧʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʰʢʘʣʘ ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʠ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ (DIAAS), ʦʩʥʦʚʘʥʥʘʷ 

ʥʘ ʠʟʤʝʨʝʥʠʠ ʠʩʪʠʥʥʦʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʦʪʦ-ʧʦʜʚʟʜʦʰʥʦʡ ʫʩʚʦʷʝʤʦʩʪʠ ʠ ʚʩʘʩʳʚʘʥʠʷ ʢʘʞʜʦʡ 

ʦʪʜʝʣʴʥʦʡ ʘʤʠʥʦʢʠʩʣʦʪʳ [8]. ʇʣʦʭʦʝ ʢʘʯʝʩʪʚʦ ʙʝʣʢʘ ʦʢʘʟʳʚʘʝʪ ʟʘʤʝʪʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʟʜʦʨʦʚʴʝ ʢʘʢ ʜʝʪʝʡ, ʪʘʢ ʠ ʚʟʨʦʩʣʳʭ. ʂʘʯʝʩʪʚʦ ʟʝʨʥʦʚʦʛʦ ʙʝʣʢʘ ʥʝ ʦʧʪʠʤʘʣʴʥʦ ʥʝ ʪʦʣʴʢʦ ʚ 

ʚʠʜʫ ʝʛʦ ʩʣʦʞʥʦʡ ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʠ. ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʟʝʨʥʦʚʳʭ ʥʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥ ʧʦ 

ʥʦʚʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ. ʂʦʣʠʯʝʩʪʚʦ ʣʠʟʠʥʘ ʚ ʟʝʨʥʦʚʳʭ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʦ [9]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʘʠʙʦʣʴʰʝʤʫ ʨʠʩʢʫ ʥʝʭʚʘʪʢʠ ʣʠʟʠʥʘ ʧʦʜʚʝʨʞʝʥʳ ʣʶʜʠ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦʪʨʝʙʣʝʥʠʝʤ 

ʟʝʨʥʦʚʳʭ. ɺ ʀʥʜʠʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʦʣʫʯʘʝʪ 60% ʙʝʣʢʘ ʠʟ ʟʝʨʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ [3]. 

ɼʘʞʝ ʧʨʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʙʦʙʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ, ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʥʝʢʦʪʦʨʳʭ ʦʪʜʝʣʴʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪʘʭ ʤʦʛʫʪ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴʩʷ ʥʝ ʧʦʣʥʦʩʪʴʶ. ʅʘʠʙʦʣʝʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠʩʪʦʯʥʠʢʠ 

ʙʝʣʢʘ, ʪʘʢʠʝ ʢʘʢ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʤʷʩʦ, ʨʳʙʘ, ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʪʠʦʥʠʥʘ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʳ ʚ ʙʦʙʦʚʳʭ [9].  

ʇʦʤʠʤʦ ʧʨʦʙʣʝʤʳ ʩʦʦʪʥʦʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʤʘʢʨʦʥʫʪʨʠʝʥʪʦʚ ʚ ʨʘʮʠʦʥʝ, ʪʘʢʞʝ ʩʪʦʠʪ 

ʚʟʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʚʦʧʨʦʩ ʦ ʤʠʢʨʦʥʫʪʨʠʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʧʠʱʠ. ɺʤʝʩʪʝ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʴʶ ʝʜʳ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʚʠʪʘʤʠʥʘʭ ʠ 

ʤʠʥʝʨʘʣʘʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚ ʦʚʦʱʘʭ, ʬʨʫʢʪʘʭ, ʷʛʦʜʘʭ, ʘ ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʤʝʥʥʦ ʚ ʧʨʦʜʫʢʪʘʭ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ 

ʂʳʨʛʳʟʩʪʘʥʝ ʩʨʝʜʥʝʤʝʩʷʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʦʚʦʱʝʡ, ʬʨʫʢʪʦʚ ʠ ʷʛʦʜ ʚ ʦʙʱʝʤ ʥʠʞʝ 

ʤʠʥʠʤʘʣʴʥʦʡ ʥʦʨʤʳ ʥʘ ʧʦʯʪʠ 6ʢʛ [2]. 

ɾʝʣʝʟʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʦʝ ʫʯʘʩʪʚʫʝʪ ʚʦ 

ʤʥʦʛʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʤʘ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʦʡ ʬʫʥʢʮʠʝʡ ʞʝʣʝʟʘ 

ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ ʙʝʣʢʦʚ, ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʭ ʢʠʩʣʦʨʦʜ, ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʤʠʦʛʣʦʙʠʥʘ. ʇʦʤʠʤʦ 

ʵʪʦʡ ʬʫʥʢʮʠʠ, ʞʝʣʝʟʦ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʛʝʥʦʚ, ʩʠʥʪʝʟʝ ɼʅʂ, ʨʝʘʢʮʠʷʭ ʦʢʠʩʣʝʥʠʷ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʩʠʥʪʝʟʝ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʢʦʬʘʢʪʦʨʦʤ ʤʥʦʛʠʭ 

ʬʝʨʤʝʥʪʦʚ [1, 10, 11]. ɼʝʬʠʮʠʪ ʞʝʣʝʟʘ ð ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʥʘʨʫʰʝʥʠʡ ʧʠʪʘʥʠʷ ʚ 

ʤʠʨʝ. ɼʝʬʠʮʠʪ ʞʝʣʝʟʘ ʚʳʟʳʚʘʝʪʩʷ ʠʩʪʦʱʝʥʠʝʤ ʟʘʧʘʩʦʚ ʞʝʣʝʟʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʦʩʦʙʝʥʥʦ ʞʝʣʝʟʘ 

ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʵʥʪʝʨʦʮʠʪʘʭ ʠ ʤʘʢʨʦʬʘʛʘʭ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʞʝʣʝʟʘ, ʝʛʦ ʘʙʩʦʨʙʮʠʠ 

ʠ ʭʨʘʥʝʥʠʠ. ɼʝʬʠʮʠʪ ʞʝʣʝʟʘ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʪʘʢʦʤʫ ʷʚʣʝʥʠʶ ʢʘʢ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ 

ʘʥʝʤʠʷ, ʦʜʥʘʢʦ ʜʝʬʠʮʠʪ ʞʝʣʝʟʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʧʦʥʷʪʠʝʤ ʠ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʠʩʪʦʱʝʥʠʝ ʞʝʣʝʟʘ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ, ʥʝ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʵʨʠʪʨʦʧʦʵʟʝ. ʉʝʨʜʮʝ ʠ ʩʢʝʣʝʪʥʳʝ 

ʤʳʰʮʳ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʞʝʣʝʟʘ ʜʣʷ ʩʠʥʪʝʟʘ ʤʠʦʛʣʦʙʠʥʘ ʠ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ 
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ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ [12]. ɾʝʣʝʟʦ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʤʦʞʝʪ ʙʳʪʴ ʜʚʫʭ ʬʦʨʤ: 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʝ ʞʝʣʝʟʦ (ʥʝ ʛʝʤʦʚʦʝ Fe3+, ʚ ʦʩʥʦʚʥʦʤ ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʥʦ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʚ ʧʨʦʜʫʢʪʘʭ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ) ʠʣʠ 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʞʝʣʝʟʦ (ʛʝʤʦʚʦʝ Fe2+, ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʤʠʦʛʣʦʙʠʥʘ ʚ ʤʷʩʝ). 

ɻʝʤʦʚʦʝ ʞʝʣʝʟʦ ʥʘ ʦʩʥʦʚʝ ʤʷʩʘ ʠʤʝʝʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʘʙʩʦʨʙʮʠʶ (ʜʦ 35%) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʛʝʤʦʚʳʤ ʞʝʣʝʟʦʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (2ï10%) [13]. ɻʝʤʦʚʦʝ 

ʞʝʣʝʟʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʞʝʣʝʟʦ, ʩʚʷʟʘʥʥʦʝ ʘʪʦʤʘʤʠ ʘʟʦʪʘ ʚ ʧʦʨʬʠʨʠʥʦʚʦʤ ʢʦʣʴʮʝ (ʞʝʣʝʟʦ-

ʧʨʦʪʦʧʦʨʬʠʨʠʥ IX ʠʣʠ ʛʝʤ).  ɻʝʤ ð ʩʚʷʟʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʞʝʣʝʟʘ ʚ ʦʨʛʘʥʠʟʤʝ. ʆʥ 

ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʘʭ ʩʚʷʟʳʚʘʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʝ ʢʠʩʣʦʨʦʜʘ (ʛʣʦʙʠʥʳ), ʦʢʠʩʣʠʪʝʣʴʥʦʤ 

ʤʝʪʘʙʦʣʠʟʤʝ (ʮʠʪʦʭʨʦʤ-ʩ-ʦʢʩʠʜʘʟʘ, ʬʝʨʤʝʥʪ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ ʠ ʫʯʘʩʪʚʫʶʱʠʡ 

ʚ ʦʢʠʩʣʠʪʝʣʴʥʦʤ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʠ; ʠ ʩʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ, ʙʝʣʢʦʚʳʡ ʢʦʤʧʣʝʢʩ, 

ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʮʠʢʣʝ ʪʨʠʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ ʧʝʨʝʥʦʩʘ ʵʣʝʢʪʨʦʥʦʚ), 

ʧʨʦʮʝʩʩʠʥʛʝ ʤʠʢʨʦʈʅʂ (DGCR8, ʫʯʘʩʪʥʠʢ ʧʦʩʪʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ 

ʛʝʥʦʚ) [14ï16]. ɻʝʤʦʚʦʝ ʞʝʣʝʟʦ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʙʝʣʢʦʚʳʭ 

ʮʝʧʝʡ ʠ ʚʩʘʩʳʚʘʝʪʩʷ ʵʥʪʝʨʦʮʠʪʘʤʠ ʚ ʚʠʜʝ ʛʝʤʘ, ʛʜʝ ʛʝʤ ʚʧʦʩʣʝʜʩʪʚʠʠ ʨʘʟʨʫʰʘʝʪʩʷ. ɼʘʣʝʝ, ʩ 

ʧʦʤʦʱʴʶ ʙʝʣʢʦʚʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ IREG1 (iron-regulated transporter 1), ʪʘʢʞʝ 

ʠʟʚʝʩʪʥʦʡ ʢʘʢ ʬʝʨʨʦʧʦʨʪʠʥ-1 ʠʣʠ SLC40A1, ʞʝʣʝʟʦ ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ ʠʟ ʢʣʝʪʢʠ ʚ ʢʨʦʚʴ [17]. 

ɺʩʘʩʳʚʘʥʠʝ ʥʝʛʝʤʦʚʦʛʦ ʞʝʣʝʟʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʘʞʥʦʛʦ ʵʪʘʧʘ ʩʝʢʨʝʮʠʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ 

ʞʝʣʫʜʢʦʤ [18]. ʉʦʣʷʥʘʷ ʢʠʩʣʦʪʘ ʨʘʩʪʚʦʨʷʝʪ ʥʝ ʛʝʤʦʚʦʝ ʞʝʣʝʟʦ ʠ ʜʝʣʘʝʪ ʝʛʦ ʜʦʩʪʫʧʥʳʤ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʠ ʨʝʜʫʢʪʘʟʘʤʠ, ʬʝʨʤʝʥʪʘʤʠ, ʢʘʪʘʣʠʟʠʨʫʶʱʠʤʠ 

ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʦʩʘʞʜʝʥʠʝ ʞʝʣʝʟʘ. ʇʦʵʪʦʤʫ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʥʝʛʝʤʦʚʦʛʦ ʞʝʣʝʟʘ ʚʘʞʥʦ ʢʘʯʝʩʪʚʦ ʩʝʢʨʝʮʠʠ 

ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ, ʘ ʫʣʫʯʰʠʪʴ ʚʩʘʩʳʚʘʥʠʝ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʞʝʣʝʟʘ ʤʦʞʝʪ ʩʦʚʤʝʩʪʥʳʡ ʧʨʠʝʤ 

ʧʨʦʜʫʢʪʦʚ ʠ ʜʦʙʘʚʦʢ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʠʪʘʤʠʥʘ ʉ. ɸʩʢʦʨʙʘʪ ʫʯʘʩʪʚʫʝʪ ʚ ʩʥʘʙʞʝʥʠʠ 

ʵʣʝʢʪʨʦʥʘʤʠ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʭ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʠʟʚʝʩʪʝʥ ʜʫʦʜʝʥʘʣʴʥʳʡ ʮʠʪʦʭʨʦʤ b (DCYTB) [19]. ɺʦʩʩʪʘʥʦʚʣʝʥʥʦʝ ʜʦ ʜʚʫʭʚʘʣʝʥʪʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʥʝ ʛʝʤʦʚʦʝ ʞʝʣʝʟʦ ʩʚʷʟʳʚʘʝʪʩʷ ʛʘʩʪʨʦʬʝʨʨʠʥʦʤ [20] ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʚ 

ʢʠʰʝʯʥʠʢ. ɺʩʘʩʳʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ ʪʦʥʢʦʡ ʢʠʰʢʠ. ɾʝʣʝʟʦ 

ʧʨʦʥʠʢʘʝʪ ʚ ʵʥʪʝʨʦʮʠʪ ʯʝʨʝʟ ʘʧʠʢʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʥʦʩʯʠʢʦʚ 

ʜʚʫʭʚʘʣʝʥʪʥʳʭ ʤʝʪʘʣʣʦʚ DMT1 (the divalent metal transporter 1). ʇʦʤʠʤʦ ʞʝʣʝʟʘ DMT1 

ʫʯʘʩʪʚʫʝʪ ʚ ʪʨʘʥʩʧʦʨʪʝ ʜʨʫʛʠʭ ʜʚʫʭʚʘʣʝʥʪʥʳʭ ʤʝʪʘʣʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʝʜʴ, ʮʠʥʢ, ʤʘʨʛʘʥʝʮ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʜʘʥʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʠʱʝ ʤʦʞʝʪ ʚʣʠʷʪ ɹʥʘ ʠʭ ʢʦʥʢʫʨʝʥʮʠʶ ʟʘ 

ʪʨʘʥʩʧʦʨʪʝʨ DMT1, ʯʪʦ ʠʥʛʠʙʠʨʫʝʪ ʚʩʘʩʳʚʘʥʠʝ ʦʜʥʠʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʣʴʟʫ ʜʨʫʛʠʭ [21, 22]. 

ɺʥʫʪʨʠ ʵʥʪʝʨʦʮʠʪʘ ʞʝʣʝʟʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʞʝʣʝʟʦʟʘʚʠʩʠʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʭʨʘʥʠʪʩʷ ʚ 

ʬʝʨʨʠʪʠʥʝ ʠʣʠ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʙʘʟʦʣʘʪʝʨʘʣʴʥʫʶ ʤʝʤʙʨʘʥʫ, ʛʜʝ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʚ ʢʨʦʚʴ 

ʬʝʨʨʦʧʦʨʪʠʥʦʤ-1 (SLC40A1) [23]. ʊʨʘʥʩʬʝʨʨʠʥ, ʛʣʘʚʥʳʡ ʧʝʨʝʥʦʩʯʠʢ ʞʝʣʝʟʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ, 

ʩʧʦʩʦʙʝʥ ʩʦʝʜʠʥʷʪʴʩʷ ʣʠʰʴ ʩ ʪʨʝʭʚʘʣʝʥʪʥʳʤ ʞʝʣʝʟʦʤ. ʇʦʵʪʦʤʫ ʘʙʩʦʨʙʠʨʦʚʘʥʥʦʝ 

ʜʚʫʭʚʘʣʝʥʪʥʦʝ ʞʝʣʝʟʦ ʦʢʠʩʣʷʝʪʩʷ ʛʝʬʝʩʪʠʥʦʤ, ʩʧʝʮʠʘʣʴʥʦʤ ʙʝʣʢʦʤ, ʵʩʢʧʨʝʩʩʠʨʫʝʤʳʤ ʚ 

ʦʩʥʦʚʥʦʤ ʚ ʪʦʥʢʦʡ ʢʠʰʢʝ, ʜʦ ʪʨʝʭʚʘʣʝʥʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʚʷʟʳʚʘʥʠʷ ʩ 

ʪʨʘʥʩʬʝʨʨʠʥʦʤ. ʊʘʢ ʢʘʢ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʚʳʚʝʜʝʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʞʝʣʝʟʘ, ʨʝʛʫʣʷʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʥʘ ʫʨʦʚʥʝ ʝʛʦ ʚʩʘʩʳʚʘʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʞʝʣʝʟʘ, ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʯʝʨʝʟ ʵʧʠʪʝʣʠʡ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ, ʨʝʛʫʣʠʨʫʝʪʩʷ ʵʢʩʧʨʝʩʩʠʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʦʣʝʢʫʣ (IREG1, DMT1, DCYTB), ʯʪʦ 

ʦʪʨʘʞʘʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ ʞʝʣʝʟʝ [24, 25]. ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʚʩʘʩʳʚʘʥʠʝ ʞʝʣʝʟʘ ʟʘʚʠʩʠʪ ʦʪ ʪʘʢʠʭ ʧʨʠʯʠʥ: ʩʦʩʪʦʷʥʠʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʝʛʦ ʞʝʣʝʟʘ ʩ ʧʠʱʝʡ, ʬʦʨʤʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʞʝʣʝʟʘ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 
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ʦʨʛʘʥʠʟʤʘ ʞʝʣʝʟʦʤ, ʥʘʣʠʯʠʝ ʚ ʨʘʮʠʦʥʝ ʠʥʛʠʙʠʪʦʨʦʚ ʠʣʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʚʩʘʩʳʚʘʥʠʷ ʞʝʣʝʟʘ, 

ʠʟʤʝʥʝʥʠʷ ʚ ʛʝʥʘʭ, ʢʦʜʠʨʫʶʱʠʭ ʙʝʣʢʠ-ʪʨʘʥʩʧʦʨʪʝʨʳ ʠ ʬʝʨʤʝʥʪʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʫʩʚʦʝʥʠʠ 

ʞʝʣʝʟʘ. ʇʦʤʠʤʦ ʨʘʥʝʝ ʫʧʦʤʷʥʫʪʦʡ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʫʣʫʯʰʘʶʪ ʚʩʘʩʳʚʘʥʠʝ ʞʝʣʝʟʘ 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʣʠʟʠʥ, ʮʠʩʪʝʠʥ, ʛʠʩʪʠʜʠʥ, ʦʙʨʘʟʫʶʱʠʝ ʩ ʞʝʣʝʟʦʤ ʣʝʛʢʦʫʩʚʦʷʝʤʳʝ ʭʝʣʘʪʥʳʝ 

ʢʦʤʧʣʝʢʩʳ [25].  

ʇʦʤʠʤʦ çʫʩʠʣʠʪʝʣʝʡè, ʩʫʱʝʩʪʚʫʶʪ ʠ ʠʥʛʠʙʠʪʦʨʳ ʚʩʘʩʳʚʘʥʠʷ ʞʝʣʝʟʘ, ʦʙʨʘʟʫʶʱʠʝ 

ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʭʝʣʘʪʳ, ʥʝʜʦʩʪʫʧʥʳʝ ʜʣʷ ʚʩʘʩʳʚʘʥʠʷ. ʂ ʚʝʱʝʩʪʚʘʤ, 

ʠʥʛʠʙʠʨʫʶʱʠʤ ʚʩʘʩʳʚʘʥʠʝ ʞʝʣʝʟʘ, ʦʪʥʦʩʷʪʩʷ: ʬʝʥʦʣʳ, ʬʠʪʘʪʳ, ʢʘʣʴʮʠʡ. ʈʘʥʝʝ ʪʘʢʞʝ ʙʳʣʘ 

ʫʧʦʤʷʥʫʪʘ ʚʦʟʤʦʞʥʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʜʨʫʛʠʭ ʜʚʫʭʚʘʣʝʥʪʥʳʭ ʤʝʪʘʣʣʦʚ ʟʘ ʪʨʘʥʩʧʦʨʪʝʨ DMT1 ʚ 

ɾʂʊ. ʀʥʛʠʙʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʬʠʪʘʪʦʚ ʠ ʬʝʥʦʣʦʚ ʚ ʦʩʥʦʚʥʦʤ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʥʝ ʛʝʤʦʚʦʝ 

ʞʝʣʝʟʦ. ʂʘʣʴʮʠʡ ʞʝ ʤʦʞʝʪ ʫʤʝʥʴʰʘʪʴ ʚʩʘʩʳʚʘʥʠʝ ʢʘʢ ʥʝ ʛʝʤʦʚʦʛʦ, ʪʘʢ ʠ ʛʝʤʦʚʦʛʦ 

ʞʝʣʝʟʘ [22].  

ʌʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʯʘʝ, ʢʦʬʝ, ʢʘʢʘʦ, ʦʚʦʱʘʭ, ʟʣʘʢʘʭ, ʥʝʢʦʪʦʨʳʭ 

ʩʧʝʮʠʷʭ (ʦʨʝʛʘʥʦ) ʫʛʥʝʪʘʶʪ ʫʩʚʦʝʥʠʝ ʞʝʣʝʟʘ. ɹʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʫʩʚʦʝʥʠʝʤ 

ʞʝʣʝʟʘ ʠʟ ʦʚʦʱʝʡ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʧʦʣʠʬʝʥʦʣʦʚ [23].  

ʌʠʪʘʪʳ ð ɻ ʪʦ ʬʦʨʤʘ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ ʬʦʩʬʘʪʦʚ ʠ ʤʠʥʝʨʘʣʦʚ ʚ ʟʣʘʢʘʭ, ʦʨʝʭʘʭ, 

ʩʝʤʝʥʘʭ, ʙʦʙʦʚʳʭ. ɼʘʞʝ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʪʘʪʦʚ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦ ʠʥʛʠʙʠʨʫʶʱʠʡ 

ʵʬʬʝʢʪ ʥʘ ʚʩʘʩʳʚʘʥʠʝ ʞʝʣʝʟʘ [24]. ʆʜʥʘʢʦ ʜʦʙʘʚʣʝʥʠʝ ʚ ʧʠʱʫ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʤʦʞʝʪ 

ʯʘʩʪʠʯʥʦ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʠʥʛʠʙʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʬʠʪʘʪʦʚ ʠ ʧʦʣʠʬʝʥʦʣʦʚ, ʫʣʫʯʰʘʷ ʫʩʚʦʝʥʠʝ 

ʞʝʣʝʟʘ [25]. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʤʦʯʴ ʚ ʘʙʩʦʨʙʮʠʠ ʞʝʣʝʟʘ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʠʱʠ ʙʦʛʘʪʦʡ ʬʠʪʘʪʘʤʠ 

ʤʦʞʝʪ ʬʝʨʤʝʥʪʘʮʠʷ ʤʦʣʦʯʥʦʢʠʩʣʳʤʠ ʙʘʢʪʝʨʠʷʤʠ. ʌʝʨʤʝʥʪʘʮʠʠ ʤʦʞʥʦ ʧʦʜʚʝʨʛʘʪʴ ʪʝʩʪʦ ʠ 

ʢʨʫʧʳ ʧʝʨʝʜ ʛʦʪʦʚʢʦʡ. ʉ ʝʜʦʡ ʠʤʝʝʪ ʩʤʳʩʣ ʫʧʦʪʨʝʙʣʷʪʴ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʝ ʦʚʦʱʠ. ʆʙʳʯʥʦʝ 

ʜʦʙʘʚʣʝʥʠʝ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʰʪʘʤʤʘ Lactobacillus plantarum 299v ʙʝʟ ʬʝʨʤʝʥʪʘʮʠʠ ʪʘʢʞʝ 

ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʣʫʯʰʝʤʫ ʚʩʘʩʳʚʘʥʠʶ ʞʝʣʝʟʘ [24]. ʉʫʱʝʩʪʚʫʶʪ ʜʘʥʥʳʝ, ʯʪʦ 

ʠʥʛʠʙʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʣʠʬʝʥʦʣʦʚ ʠ ʬʠʪʘʪʦʚ ʥʝʡʪʨʘʣʠʟʫʝʪ ʩʦʚʤʝʩʪʥʳʡ ʧʨʠʝʤ ʩ 

ʧʠʱʝʡ ʚʠʪʘʤʠʥʘ A. ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʚʠʪʘʤʠʥ A ʟʘʭʚʘʪʳʚʘʝʪ ʞʝʣʝʟʦ ʠ ʜʝʡʩʪʚʫʝʪ 

ʢʘʢ ʭʝʣʘʪʠʨʫʶʱʠʡ ʘʛʝʥʪ, ʩʦʭʨʘʥʷʷ ʫʩʚʘʠʚʘʝʤʦʩʪʴ ʥʝʛʝʤʦʚʦʛʦ ʞʝʣʝʟʘ ʚ ʧʨʦʩʚʝʪʝ ʢʠʰʝʯʥʠʢʘ. 

ɹʠʦʜʦʩʪʫʧʥʦʩʪʴ ʞʝʣʝʟʘ ʠ ʙʝʣʢʘ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʠ ʧʨʠʩʫʪʩʪʚʠʝ 

ʚ ʧʠʱʝ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʦʪʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʘʢ ʤʷʩʦ ʠʣʠ ʨʳʙʠʡ ʞʠʨ [25]. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʦʡ ʘʥʝʤʠʠ ʤʦʞʝʪ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪʴ ʥʘʨʫʰʝʥʠʝ 

ʚʩʘʩʳʚʘʥʠʷ ʞʝʣʝʟʘ ʠʟ-ʟʘ ʮʝʣʠʘʢʠʠ ʠʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʛʣʶʪʝʥʫ. ʇʨʦʢʩʠʤʘʣʴʥʳʡ ʦʪʜʝʣ 

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ʦʙʳʯʥʦ ʧʦʨʘʞʘʝʪʩʷ ʧʨʠ ʮʝʣʠʘʢʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʚʩʘʩʳʚʘʥʠʷ ʞʝʣʝʟʘ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʚʥʝʢʠʰʝʯʥʳʤ ʩʠʤʧʪʦʤʦʤ ʮʝʣʠʘʢʠʠ ʷʚʣʷʝʪʩʷ 

ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ [21]. ɹʦʣʴʰʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʟʝʨʥʦʚʦʡ ʧʠʱʠ, ʩʦʜʝʨʞʘʱʝʡ ʛʣʶʪʝʥ, 

ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʨʠʛʛʝʨʦʤ ʮʝʣʠʘʢʠʠ ʠ ʘʣʣʝʨʛʠʠ ʢ ʛʣʶʪʝʥʫ, ʥʦ ʠ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʨʘʟʚʠʪʠʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʛʣʶʪʝʥʫ ʙʝʟ ʮʝʣʠʘʢʠʠ, ʯʪʦ ʤʦʞʝʪ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪʴ ʢ 

ʥʘʨʫʰʝʥʠʶ ʘʙʩʦʨʙʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʞʝʣʝʟʦ, ʠʟ ʧʠʱʠ. ʉʠʤʧʪʦʤʳ 

ʛʣʶʪʝʥʦʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʝʟ ʮʝʣʠʘʢʠʠ ʘʥʘʣʦʛʠʯʥʳ ʜʨʫʛʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʢʘʢ ʮʝʣʠʘʢʠʠ, 

ʪʘʢ ʠ ʩʠʥʜʨʦʤʫ ʨʘʟʜʨʘʞʝʥʥʦʛʦ ʢʠʰʝʯʥʠʢʘ ʠ ʙʦʣʝʟʥʠ ʂʨʦʥʘ [13]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʩʝʣʝʢʮʠʷ ʧʰʝʥʠʮʳ ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʪʝʥʘ ʚ ʥʝʡ ʫʚʝʣʠʯʠʣʘʩʴ. ʉʦʨʪʘ 

ʧʰʝʥʠʮʳ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯʝʣʝʪʠʡ ʙʝʟ ʩʝʣʝʢʮʠʠ, ʩʦʜʝʨʞʘʪ ʤʝʥʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʥʘʠʙʦʣʝʝ ʪʦʢʩʠʯʥʦʛʦ ʧʝʧʪʠʜʘ ʛʣʶʪʝʥʘ [14]. ɺʩʝ ʣʶʜʠ, ʜʘʞʝ ʩ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ 

ʨʠʩʢʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ ʨʝʘʢʮʠʠ ʥʘ ʛʣʶʪʝʥ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ 

ʞʠʟʥʠ [20]. ɼʠʝʪʘ ʩ ʯʨʝʟʤʝʨʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʛʣʶʪʝʥʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʩʪʘʥʦʚʠʪʩʷ ʨʠʩʢʦʤ 

ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ ʠ ʩʠʤʧʪʦʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʛʣʶʪʝʥʫ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʘʥʝʤʠʠ, ʜʘʞʝ ʚ ʦʪʩʫʪʩʪʚʠʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʠʤʤʫʥʥʦʡ ʨʝʘʢʮʠʠ ʠʣʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. 
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ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʤ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʤʷʩʝ ʠ ʨʳʙʝ, 

ʷʚʣʷʝʪʩʷ ʚʠʪʘʤʠʥ B12. ɺʠʪʘʤʠʥ B12 ʠʣʠ ʢʦʙʘʣʘʤʠʥ ʚʘʞʥʳʡ ʫʯʘʩʪʥʠʢ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʦʨʛʘʥʠʟʤʘ, ʢʘʢ ʩʠʥʪʝʟ ʤʝʪʠʦʥʠʥʘ ʠʟ ʛʦʤʦʮʠʩʪʝʠʥʘ ʠ ʠʟʦʤʝʨʠʟʘʮʠʷ D-ʤʝʪʠʣʤʘʣʦʥʠʣ-ʂʦɸ ʚ 

ʩʫʢʮʠʥʠʣ-ʂʦɸ, ʫʯʘʩʪʥʠʢʘ ʮʠʢʣʘ ʪʨʠʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ (ʮʠʢʣ ʂʨʝʙʩʘ). ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʦʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʩʪʫʧʥʦʡ ʬʦʨʤʦʡ ʚʠʪʘʤʠʥʘ B12 ̫ ʚʣʷʝʪʩʷ ʮʠʘʥʦʢʦʙʘʣʘʤʠʥ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʞʝ ʟʥʘʯʠʤʳʤʠ ʘʢʪʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʷʚʣʷʶʪʩʷ ʜʝʟʦʢʩʠʘʜʝʥʦʟʠʣʢʦʙʘʣʘʤʠʥ (ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ, 

ʢʘʢ ʘʜʝʥʦʟʠʣʢʦʙʘʣʘʤʠʥ, ʢʦʙʘʤʘʤʠʜ ʠʣʠ ʜʠʙʝʥʢʦʟʠʜ) ʠ ʤʝʪʠʣʢʦʙʘʣʘʤʠʥ. ɺ ʮʠʢʣʝ ʤʝʪʠʦʥʠʥʘ 

ʚʠʪʘʤʠʥ B12 ʚ ʬʦʨʤʝ ʤʝʪʠʣʢʦʙʘʣʘʤʠʥʘ ʷʚʣʷʝʪʩʷ ʢʦʬʘʢʪʦʨʦʤ ʬʝʨʤʝʥʪʘ ʤʝʪʠʦʥʠʥʩʠʥʪʘʟʳ. 

ɸʤʠʥʦʢʠʩʣʦʪʘ ʤʝʪʠʦʥʠʥ ʩ ʫʯʘʩʪʠʝʤ ɸʊʌ ʠ ʬʝʨʤʝʥʪʘ ʤʝʪʠʦʥʠʥʘʜʝʥʦʟʠʣʪʨʘʥʩʬʝʨʘʟʳ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ S-ʘʜʝʥʦʟʠʣʤʝʪʠʦʥʠʥ, ʦʩʥʦʚʥʦʡ ʜʦʥʦʨ ʤʝʪʠʣʴʥʳʭ ʛʨʫʧʧ ʜʣʷ ʥʫʞʜ ʦʨʛʘʥʠʟʤʘ. 

ʇʦʩʣʝ ʦʪʜʘʯʠ ʤʝʪʠʣʴʥʳʭ ʛʨʫʧʧ ʦʩʪʘʝʪʩʷ ʘʤʠʥʦʢʠʩʣʦʪʘ ʛʦʤʦʮʠʩʪʝʠʥ, ʢʦʪʦʨʘʷ ʙʣʘʛʦʜʘʨʷ 

ʤʝʪʠʦʥʠʥʩʠʥʪʘʟʝ (ʜʨʫʛʦʝ ʥʘʟʚʘʥʠʝ ʛʦʤʦʮʠʩʪʝʠʥʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʘ) ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʤʝʪʠʣʢʦʙʘʣʘʤʠʥʘ ʤʦʞʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴʩʷ ʜʦ ʤʝʪʠʦʥʠʥʘ. ɸʜʝʥʦʟʠʣʢʦʙʘʣʘʤʠʥ ʷʚʣʷʝʪʩʷ 

ʢʦʬʘʢʪʦʨʦʤ ʬʝʨʤʝʥʪʘ ʤʝʪʠʣʤʘʣʦʥʠʣ-ʂʦɸ-ʤʫʪʘʟʳ, ʢʦʪʦʨʘʷ ʧʨʝʚʨʘʱʘʝʪ ʤʝʪʠʣʤʘʣʦʥʠʣ-ʂʦɸ ʚ 

ʩʫʢʮʠʥʠʣ-ʂʦɸ. ʄʝʪʠʣʤʘʣʦʥʠʣ-ʂʦɸ ʷʚʣʷʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʢʘʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʧʫʪʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʩ ʥʝʯʝʪʥʳʤ ʯʠʩʣʦʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ, ʭʦʣʝʩʪʝʨʠʥʘ, ʠʟʦʣʝʡʮʠʥʘ. 

ʉʫʢʮʠʥʠʣ-ʂʦɸ ð ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚʦ ʤʥʦʛʠʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʫʪʷʭ, ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʡ 

ʠʟ ʢʦʪʦʨʳʭ ʮʠʢʣ ʂʨʝʙʩʘ, ʛʜʝ ʩʫʢʮʠʥʠʣ-ʂʦɸ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʫʯʘʩʪʥʠʢʦʚ 

ʨʝʘʢʮʠʠ [16]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʚʠʪʘʤʠʥʘ B12 ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʤʝʪʠʣʤʘʣʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠʣʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʛʦʤʦʮʠʩʪʝʠʥʘ. 

ɺʩʘʩʳʚʘʥʠʷ ʚʠʪʘʤʠʥʘ B12 ʥʘʯʠʥʘʝʪʩʷ ʩ ʨʘʩʱʝʧʣʝʥʠʷ ʙʝʣʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʠʪʘʤʠʥʦʤ. 

ɺʠʪʘʤʠʥ B12, ʧʦʩʪʫʧʘʶʱʠʡ ʩ ʧʠʱʝʡ, ʥʘʟʳʚʘʝʪʩʷ ʚʥʝʰʥʠʤ ʬʘʢʪʦʨʦʤ ʂʘʩʣʘ. ɺ ʞʝʣʫʜʢʝ 

ʢʦʙʘʣʘʤʠʥ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʪʨʘʥʩʢʦʙʘʣʘʤʠʥʦʤ I ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʛʠʜʨʦʣʠʟʘ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ. 

ʇʘʨʠʝʪʘʣʴʥʳʝ ʢʣʝʪʢʠ ʞʝʣʫʜʢʘ ʚʳʩʚʦʙʦʞʜʘʶʪ ʛʣʠʢʦʧʨʦʪʝʠʥ, ʥʘʟʳʚʘʝʤʳʡ ʚʥʫʪʨʝʥʥʠʤ 

ʬʘʢʪʦʨʦʤ ʂʘʩʣʘ, ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʚʠʪʘʤʠʥʘ B12. ɺ ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ 

ʢʠʰʢʠ ʢʦʤʧʣʝʢʩ ʢʦʙʘʣʘʤʠʥʘ ʩ ʪʨʘʥʩʢʦʙʘʣʘʤʠʥʦʤ I ʨʘʟʨʫʰʘʝʪʩʷ ʠ ʚʠʪʘʤʠʥ B12 ʩʚʷʟʳʚʘʝʪʩʷ ʩ 

ʚʥʫʪʨʝʥʥʠʤ ʬʘʢʪʦʨʦʤ ʂʘʩʣʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʥʦʚʳʡ ʢʦʤʧʣʝʢʩ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ 

ʬʘʢʪʦʨʘ ʂʘʩʣʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʙʩʦʨʙʮʠʠ ʚʠʪʘʤʠʥʘ B12 ʪʝʨʤʠʥʘʣʴʥʳʤ ʦʪʜʝʣʦʤ ʧʦʜʚʟʜʦʰʥʦʡ 

ʢʠʰʢʠ. ɸʙʩʦʨʙʠʨʦʚʘʥʥʳʡ ʚʠʪʘʤʠʥ B12 ʚ ʢʨʦʚʠ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʙʝʣʢʦʤ ʪʨʘʥʩʢʦʙʘʣʘʤʠʥʦʤ II. 

ʊʨʘʥʩʢʦʙʘʣʘʤʠʥ II, ʩʚʷʟʘʥʥʳʡ ʩ ʚʠʪʘʤʠʥʦʤ B12, ʮʠʨʢʫʣʠʨʫʝʪ ʧʦ ʦʨʛʘʥʠʟʤʫ, ʩʚʷʟʳʚʘʷʩʴ ʩ 

ʨʝʮʝʧʪʦʨʘʤʠ ʥʘ ʤʝʤʙʨʘʥʝ ʪʢʘʥʝʚʳʭ ʢʣʝʪʦʢ, ʠ ʧʨʦʥʠʢʘʝʪ ʚ ʢʣʝʪʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʮʝʧʪʦʨ-

ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʵʥʜʦʮʠʪʦʟʘ [17].  

ʅʘʨʫʰʝʥʠʝ ʩʠʥʪʝʟʘ ʚʥʫʪʨʝʥʥʝʛʦ ʬʘʢʪʦʨʘ ʠ ʪʨʘʥʩʢʦʙʘʣʘʤʠʥʘ I ʠ II ʪʘʢʞʝ ʚʝʜʝʪ ʢ 

ʜʝʬʠʮʠʪʫ ʚʠʪʘʤʠʥʘ B12, ʜʘʞʝ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʠ. ʊʨʘʜʠʮʠʦʥʥʦ, ʜʝʬʠʮʠʪ 

ʚʠʪʘʤʠʥʘ B12 ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʧʦ ʘʥʘʣʠʟʫ ʫʨʦʚʥʷ B12 ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʆʜʥʘʢʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʠʘʛʥʦʩʪʠʢʠ ʤʦʞʝʪ ʧʨʦʧʫʩʪʠʪʴ ʜʦ ʧʦʣʦʚʠʥʳ ʧʘʮʠʝʥʪʦʚ ʩ 

ʬʘʢʪʠʯʝʩʢʠʤ ʜʝʬʠʮʠʪʦʤ B12 ʚ ʪʢʘʥʷʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʷ ʤʝʪʠʣʤʘʣʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʤʦʯʝ 

ʠ ʛʦʤʦʮʠʩʪʝʠʥʘ ʜʘʝʪ ʙʦʣʝʝ ʪʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦ ʥʝʜʦʩʪʘʪʢʝ ʚʠʪʘʤʠʥʘ B12 ʚ ʪʢʘʥʷʭ. ʇʨʠ ʵʪʦʤ 

ʧʦʚʳʰʝʥʠʝ ʤʝʪʠʣʤʘʣʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʙʦʣʝʝ ʩʧʝʮʠʬʠʯʥʦ ʜʣʷ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ B12. 

ʇʦʚʳʰʝʥʥʳʡ ʛʦʤʦʮʠʩʪʝʠʥ ʤʦʞʝʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʜʦ ʤʝʪʠʦʥʠʥʘ ʯʝʨʝʟ ʜʨʫʛʦʡ ʧʫʪʴ ʩ 

ʫʯʘʩʪʠʝʤ ʪʨʠʤʝʪʠʣʛʣʠʮʠʥʘ (ʙʝʪʘʠʥ) ʠ ʬʝʨʤʝʥʪʘ ʙʝʪʘʠʥ-ʛʦʤʦʮʠʩʪʝʠʥ-ʤʝʪʠʣ-ʪʨʘʥʩʬʝʨʘʟʳ 

(BHMT). ʂʨʦʤʝ ʪʦʛʦ, ʨʝʘʢʮʠʷ ʧʨʝʚʨʘʱʝʥʠʷ ʛʦʤʦʮʠʩʪʝʠʥʘ ʚ ʤʝʪʠʦʥʠʥ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ 

ʫʨʦʚʥʷ ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ. ʇʦʵʪʦʤʫ ʧʦʚʳʰʝʥʥʳʡ ʛʦʤʦʮʠʩʪʝʠʥ ʥʝʣʴʟʷ ʦʜʥʦʟʥʘʯʥʦ ʥʘʟʚʘʪʴ 

ʩʣʝʜʩʪʚʠʝʤ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ B12, ʪʘʢ ʢʘʢ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ ʩ ʥʦʨʤʘʣʴʥʳʤ 

ʟʥʘʯʝʥʠʝʤ ʫʨʦʚʥʷ ʚʠʪʘʤʠʥʘ B12 ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʛʠʧʝʨʛʦʤʦʮʠʩʪʝʠʥʝʤʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ B12 ̫ ʚʣʷʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 
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ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘʫʪʦʠʤʤʫʥʥʳʡ ʛʘʩʪʨʠʪ, ʪʝʨʤʠʥʘʣʴʥʘʷ ʙʦʣʝʟʥʴ 

ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ, ʩʠʥʜʨʦʤ ʠʟʙʳʪʦʯʥʦʛʦ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʚ ʢʠʰʝʯʥʠʢʝ [8].  

ɺ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ B12 ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʫ ʤʣʘʜʝʥʮʝʚ ʥʘ 

ʛʨʫʜʥʦʤ ʚʩʢʘʨʤʣʠʚʘʥʠʠ ʫ ʤʘʪʝʨʝʡ-ʚʝʛʝʪʘʨʠʘʥʦʢ [21]. ɼʝʬʠʮʠʪ ʢʦʙʘʣʘʤʠʥʘ ʥʘʠʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʢʨʦʚʝʪʚʦʨʥʫʶ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ, ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. ɺ 

ʥʝʨʚʥʳʭ ʪʢʘʥʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʠʪʘʤʠʥʝ B12. ɻʠʧʦʚʠʪʘʤʠʥʦʟ B12 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʨʘʞʝʥʠʝʤ ʙʝʣʦʛʦ ʠ ʩʝʨʦʛʦ ʚʝʱʝʩʪʚʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠʟʚʝʩʪʥʳ ʬʫʥʠʢʫʣʝʟʥʳʡ ʤʠʝʣʠʥʦʟ, ʩʝʥʩʦʤʦʪʦʨʥʘʷ ʥʝʡʨʦʧʘʪʠʷ, 

ʥʝʡʨʦʧʘʪʠʷ ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ, ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. ʍʦʪʷ ʩʣʝʜʩʪʚʠʷ ʜʝʬʠʮʠʪʘ 

ʚʠʪʘʤʠʥʘ B12 ʜʦʚʦʣʴʥʦ ʠʟʚʝʩʪʥʳ, ʪʦʯʥʳʡ ʤʝʭʘʥʠʟʤ ʤʝʪʘʙʦʣʠʟʤʘ ʢʦʙʘʣʘʤʠʥʘ ʚ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʝ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥ [24]. ʉʨʝʜʠ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ʤʦʛʫʪ ʙʳʪʴ ʛʠʧʦʤʝʪʠʣʠʨʦʚʘʥʠʝ, 

ʥʘʨʫʰʝʥʠʝ ʩʠʥʪʝʟʘ ʤʠʝʣʠʥʘ, ʥʘʢʦʧʣʝʥʠʝ ʤʝʪʠʣʤʘʣʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʠʟʤʝʥʝʥʠʝ ʧʨʦʜʫʢʮʠʠ 

ʤʦʥʦʘʤʠʥʦʚ ʠ ʤʦʥʦʘʤʠʥʦʚʳʭ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, ʩʦʩʫʜʠʩʪʳʝ ʥʘʨʫʰʝʥʠʷ ʠ ʜʨʫʛʠʝ. 

ɻʠʧʦʤʝʪʠʣʠʨʦʚʘʥʠʝ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʪʠʦʥʠʥʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʚʦʟʥʠʢʥʫʪʴ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʢʦʙʘʣʘʤʠʥʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʝʘʢʮʠʠ ʧʨʝʚʨʘʱʝʥʠʷ 

ʛʦʤʦʮʠʩʪʝʠʥʘ ʚ ʤʝʪʠʦʥʠʥ, ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʠʥʪʝʟʘ S-ʘʜʝʥʦʟʠʣʤʝʪʠʦʥʠʥʘ, ʜʦʥʦʨʘ 

ʤʝʪʠʣʴʥʳʭ ʛʨʫʧʧ ʜʣʷ ʨʝʘʢʮʠʡ ʤʝʪʠʣʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ ʚ ʥʝʨʚʥʳʭ 

ʪʢʘʥʷʭ. ʆʜʥʘ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ʥʘʨʫʰʝʥʠʷ ʩʠʥʪʝʟʘ ʤʠʝʣʠʥʘ ʩʚʷʟʘʥʘ ʩ ʫʛʥʝʪʝʥʠʝʤ ʨʘʙʦʪʳ 

ʤʝʪʠʣʤʘʣʦʥʠʣ-ʂʦɸ-ʤʫʪʘʟʳ, ʚʝʜʫʱʠʝ ʢ ʩʠʥʪʝʟʫ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʩ ʥʝʯʝʪʥʳʤ ʯʠʩʣʦʤ ʘʪʦʤʦʚ 

ʫʛʣʝʨʦʜʘ. ɺʩʪʨʘʠʚʘʥʠʝ ʵʪʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʤʠʝʣʠʥ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʜʝʤʠʝʣʠʥʠʟʘʮʠʶ. 

ʄʦʥʦʘʤʠʥʳ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʩ ʫʯʘʩʪʠʝʤ ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ (BH4). ʅʘʨʫʰʝʥʠʷ ʚ ʬʦʣʘʪʥʦʤ 

ʮʠʢʣʝ, ʛʜʝ ʫʯʘʩʪʚʫʝʪ ʚʠʪʘʤʠʥ B12, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʫʛʥʝʪʝʥʠʶ ʩʠʥʪʝʟʘ 

ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ, ʯʪʦ ʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʨʦʜʫʢʮʠʠ ʤʦʥʦʘʤʠʥʦʚ ʠ ʤʦʥʦʘʤʠʥʦʚʳʭ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ (ʩʝʨʦʪʦʥʠʥ, ʜʦʬʘʤʠʥ) [23].  

ʍʦʨʦʰʦ ʠʟʫʯʝʥʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ B12 ð ʤʝʛʘʣʦʙʣʘʩʪʦʟ ʩ ʨʘʟʚʠʪʠʝʤ 

ʤʝʛʘʣʦʙʣʘʩʪʥʦʡ (ʧʝʨʥʠʮʠʦʟʥʦʡ) ʘʥʝʤʠʠ. ʇʨʠʯʠʥʦʡ ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʜʝʬʠʮʠʪ 

ʤʝʪʠʣʢʦʙʘʣʘʤʠʥʘ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʮʠʢʣʘ ʤʝʪʠʦʥʠʥʘ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʷʤ 

ʜʝʣʝʥʠʷ ɼʅʂ. ʄʝʛʘʣʦʙʣʘʩʪʥʘʷ ʘʥʝʤʠʷ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʘʣʠʯʠʷ ʧʦʚʳʰʝʥʥʦʛʦ 

ʩʨʝʜʥʝʛʦ ʦʙʲʝʤʘ ʵʨʠʪʨʦʮʠʪʦʚ (ʤʘʢʨʦʮʠʪʦʟ), ʠʟʤʝʥʝʥʠʷ ʚ ʥʝʡʪʨʦʬʠʣʘʭ ʠ ʤʦʥʦʮʠʪʘʭ. 

ɻʠʧʝʨʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʥʝʡʪʨʦʬʠʣʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʜʝʬʠʮʠʪ ʢʦʙʘʣʘʤʠʥʘ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ 

ʚʟʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʫ ʦʢʦʣʦ ʪʨʝʪʠ ʧʘʮʠʝʥʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʥʦʨʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ B12 

ʚ ʢʨʦʚʠ ʠ ʧʨʠʟʥʘʢʠ ʥʦʨʤʦʮʠʪʘʨʥʦʡ ʘʥʝʤʠʠ, ʯʪʦ ʤʦʞʝʪ ʤʝʰʘʪʴ ʧʨʘʚʠʣʴʥʦʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ [17].  

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ B12 ʥʘ ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ ʩ 

ʨʘʟʚʠʪʠʝʤ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ, ʠʥʬʘʨʢʪʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʢʨʦʚʝʪʚʦʨʥʦʡ 

ʩʠʩʪʝʤʝ ʠ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʛʦʤʦʮʠʩʪʝʠʥʘ ʚ ʢʨʦʚʠ [11].  

ɺʠʪʘʤʠʥ ɸ ð ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʡ ʚʠʪʘʤʠʥ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʊʨʘʥʩ-ʨʝʪʠʥʦʣ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʜʜʝʨʞʘʥʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʛʣʘʟ, ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʞʠ ʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ. 

ɼʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ ɸ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʟʨʝʥʠʷ, ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ 

ʢ ʠʥʬʝʢʮʠʷʤ, ʨʘʟʚʠʪʠʝʤ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʘʢʘ ʵʧʠʪʝʣʠʷ. ɼʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ A ̫ ʚʣʷʝʪʩʷ 

ʚʝʜʫʱʝʡ ʧʨʠʯʠʥʦʡ ʜʝʪʩʢʦʡ ʩʣʝʧʦʪʳ ʚʦ ʚʩʝʤ ʤʠʨʝ [5]. ʅʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʛʠʧʦʚʠʪʘʤʠʥʦʟ 

ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʥʦʯʥʦʡ ʩʣʝʧʦʪʦʡ. ɺ ʩʝʪʯʘʪʢʝ ʚʠʪʘʤʠʥ A ʫʯʘʩʪʚʫʝʪ ʢʘʢ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʬʦʪʦʧʠʛʤʝʥʪʦʚ, ʦʩʦʙʝʥʥʦ ʨʦʜʦʧʩʠʥʘ ʧʘʣʦʯʝʢ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʟʨʝʥʠʷ ʚ 

ʪʝʤʥʦʪʝ. ʊʘʢʞʝ ʦʥ ʚʘʞʝʥ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʘʚʠʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ 

ʵʧʠʪʝʣʠʷ ʨʦʛʦʚʠʮʳ, ʙʫʣʴʙʘʨʥʦʛʦ ʠ ʧʘʣʴʧʝʙʨʘʣʴʥʦʛʦ ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ. ɺ 
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ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ ʨʝʪʠʥʦʣ ʨʝʛʫʣʠʨʫʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ, ʩʦʟʨʝʚʘʥʠʝ ʠ ʬʫʥʢʮʠʶ 

ʥʝʡʪʨʦʬʠʣʦʚ, ʤʘʢʨʦʬʘʛʦʚ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʣʝʪʦʢ-ʢʠʣʣʝʨʦʚ. ɺʠʪʘʤʠʥ A ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʡ T- ʠ B-ʢʣʝʪʦʢ. ʀʟʤʝʥʝʥʠʷ ʚ ʠʤʤʫʥʠʪʝʪʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʬʠʮʠʪʦʤ 

ʚʠʪʘʤʠʥʘ ɸ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʢ ʚʠʪʘʤʠʥʘ A ʠʥʛʠʙʠʨʫʝʪ 

ʟʜʦʨʦʚʳʡ ʧʨʦʮʝʩʩ ʘʧʦʧʪʦʟʘ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʠʝʣʦʠʜʥʳʭ 

ʢʣʝʪʦʢ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ, ʩʝʣʝʟʝʥʢʝ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ [6].  

ʊʨʘʥʩ-ʨʝʪʠʥʦʣ ʠ ʩʭʦʜʥʳʝ ʩ ʥʠʤ ʚʝʱʝʩʪʚʘ ʚ ʧʨʠʨʦʜʝ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ 

ʚʭʦʜʷʪ ʚ ʛʨʫʧʧʫ ʨʝʪʠʥʦʠʜʦʚ (ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʚʠʪʘʤʠʥ ɸ). ʊʘʢʞʝ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʠʱʝ ʩʦʜʝʨʞʘʪʩʷ ʧʨʦʚʠʪʘʤʠʥʳ ɸ, ʢʘʨʦʪʠʥʦʠʜʳ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʚʠʪʘʤʠʥ ɸ ʧʦʩʪʫʧʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʚ ʚʠʜʝ ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, 

ʨʝʪʠʥʦʣʦʚʳʭ ʵʬʠʨʦʚ, ʠʟ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʝʯʝʥʠ, ʷʠʮ, ʤʦʣʦʢʘ, ʤʘʩʣʘ. ɺ 

ʤʦʨʢʦʚʠ, ʪʳʢʚʝ, ʰʧʠʥʘʪʝ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʦʚʦʱʘʭ ʩʦʜʝʨʞʘʪʩʷ ʧʨʦʚʠʪʘʤʠʥʳ ɸ (ʙʝʪʘ-

ʢʘʨʦʪʠʥ, ʘʣʴʬʘ-ʢʘʨʦʪʠʥ, ʙʝʪʘ-ʢʨʠʧʪʦʢʩʘʥʪʠʥ). ʈʝʪʠʥʦʣʦʚʳʝ ʵʬʠʨʳ ʛʠʜʨʦʣʠʟʫʶʪʩʷ 

ʬʝʨʤʝʥʪʘʤʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʠ ʢʠʰʝʯʥʠʢʘ. ɺʳʩʚʦʙʦʜʠʚʰʠʡʩʷ ʨʝʪʠʥʦʣ ʧʦʛʣʦʱʘʝʪʩʷ ʢʣʝʪʢʘʤʠ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ. ʈʝʪʠʥʦʣ ʥʝʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ, ʚ ʵʥʪʝʨʦʮʠʪʘʭ ʦʥ ʩʚʷʟʳʚʘʝʪʩʷ 

ʢʣʝʪʦʯʥʳʤʠ ʨʝʪʠʥʦʣ-ʩʚʷʟʳʚʘʶʱʠʤʠ ʙʝʣʢʘʤʠ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ CRBP II. 50% ʢʘʨʦʪʠʥʦʠʜʦʚ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʧʠʱʝʡ, ʚʩʘʩʳʚʘʶʪʩʷ ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ. ɼʨʫʛʘʷ ʯʘʩʪʴ ʦʢʠʩʣʷʝʪʩʷ ʜʦ 

ʨʝʪʠʥʘʣʷ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡʩʷ ʜʦ ʨʝʪʠʥʦʣʘ. ʅʘʣʠʯʠʝ ʞʠʨʘ ʚ ʨʘʮʠʦʥʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʚʦʝʥʠʶ ʚʠʪʘʤʠʥʘ ɸ. ɾʠʨ ʩʪʠʤʫʣʠʨʫʝʪ ʩʝʢʨʝʪ ʬʝʨʤʝʥʪʦʚ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʛʠʜʨʦʣʠʟ ʧʠʱʝʚʳʭ ʨʝʪʠʥʦʣʦʚʳʭ ʵʬʠʨʦʚ [25].  

ɺ ʀʥʜʠʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ ɸ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʯʘʱʝ ʫ 

ʜʝʪʝʡ ʥʘ ʚʝʛʝʪʘʨʠʘʥʩʢʦʡ ʜʠʝʪʝ. ʋʯʠʪʳʚʘʷ ʚʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ 

ʚʝʛʝʪʘʨʠʘʥʩʢʘʷ ʜʠʝʪʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʙʦʣʴʰʦʛʦ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʯʪʦ ʯʨʝʚʘʪʦ ʛʨʫʙʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʦʨʛʘʥʠʟʤʝ. ɺ ʀʥʜʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʘʥʝʤʠʡ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 40%. ɾʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘ 

28% ʚ 2019 ʛʦʜʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ ɸ ʚ 

ʀʥʜʠʠ ʦʢʦʣʦ 0,4%, ʩʠʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʙʦʣʝʟʥʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʭʫʜʰʝʥʠʝʤ ʠ ʧʦʪʝʨʝʡ 

ʟʨʝʥʠʷ (ʦʢʦʣʦ 13%). ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ ɸ ʠ ʙʦʣʝʟʥʝʡ 

ʟʨʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʞʝ. ʆʜʥʘʢʦ ʧʨʦʮʝʥʪ ʞʝʣʝʟʦʜʝʬʠʮʠʪʘ ʠ ʨʘʟʣʠʯʥʳʭ ʘʥʝʤʠʡ ʪʘʢʞʝ 

ʚʳʩʦʢʦ, ʭʦʪʴ ʠ ʥʠʞʝ ʟʥʘʯʝʥʠʡ ʚ ʀʥʜʠʠ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʠʟʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʠʪʘʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʝʰʝʚʳʭ ʤʫʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ 

ʜʦʨʦʛʠʤʠ ʤʷʩʥʳʤʠ, ʤʦʣʦʯʥʳʤʠ ʠ ʙʦʙʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ [25]. 
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ɸʥʥʦʪʘʮʠʷ. ɺʳʧʦʣʥʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʝʣʦʤʘʤʠ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ ʧʦ ʜʘʥʥʳʤ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣ ̫ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩ 2014ï2020 ʛʛ., ʧʦ ʚʦʟʨʘʩʪʫ, ʧʦʣʫ, ʭʘʨʘʢʪʝʨʫ ʪʨʘʚʤ, 

ʧʦ ʩʨʦʢʘʤ ʧʦʩʪʫʧʣʝʥʠʷ, ʣʦʢʘʣʠʟʘʮʠʠ ʧʝʨʝʣʦʤʘ, ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʠ ʥʘʣʠʯʠʶ ʦʩʣʦʞʥʝʥʠʡ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʩʦʩʪʘʚʣʷʣʦ 4/1. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʩ 

ʧʝʨʝʣʦʤʘʤʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʧʦʩʪʫʧʠʣʦ ʠʟ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ 

ʧʝʨʝʣʦʤʳ ʥʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ 

ʦʪ 26 ʜʦ 45 ʣʝʪ. 

 

Abstract. A retrospective analysis of patients with mandibular fractures was studied according 

to the maxillofacial department of the National Hospital of the Ministry of Health Kyrgyz Republic 

from 2014-2020, by age, gender, nature of injuries, terms of admission, fracture localization, 

treatment methods and the presence of complications. The male to female ratio was 4/1. The largest 

number of patients with mandibular fractures came from rural areas. It has been established that 

most often fractures in the lower jaw occur in the most able-bodied category of the population from 

26 to 45 years. 
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ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʚ ʭʠʨʫʨʛʠʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ ʧʨʦʜʦʣʞʘʝʪ 

ʧʦ ʥʘʩʪʦʷʱʠʡ ʜʝʥʴ ʦʩʪʘʚʘʪʴʩʷ ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʩ ʧʝʨʝʣʦʤʘʤʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ [4, 5, 8, 14].  

ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʪʨʘʚʤ ʣʠʮʘ ʤʠʨʥʦʛʦ ʚʨʝʤʝʥʠ ʩʦʩʪʘʚʣʷʝʪ 0,3ï0,5 ʩʣʫʯʘʷ ʥʘ 1000 ʯʝʣʦʚʝʢ, 

ʘ ʜʦʣʷ ʧʝʨʝʣʦʤʦʚ ʢʦʩʪʝʡ ʣʠʮʝʚʦʛʦ ʩʢʝʣʝʪʘ ʩʨʝʜʠ ʚʩʝʭ ʪʨʘʚʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3,2 ʜʦ 16% [3, 7, 9, 

15, 17].  

ʊʨʘʚʤʳ ʣʠʮʝʚʦʛʦ ʩʢʝʣʝʪʘ ʩ ʧʝʨʝʣʦʤʘʤʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʩʦʩʪʘʚʣʷʶʪ ʧʦ ʜʘʥʥʳʤ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʦʪ 70 ʜʦ 85% [1, 5, 6, 10, 11, 13, 16, 18, 19]. 

ʊʨʘʚʤʘʪʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 6 ʜʦ 16% ʚʩʝʭ ʪʨʘʚʤ, 

ʧʨʠ ʵʪʦʤ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʩʪʝʡ ʣʠʮʘ ʙʦʣʝʝ 

ʯʝʤ ʚ 2 ʨʘʟʘ [2, 3]. 

ʊʨʘʚʤʘʪʠʯʝʩʢʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ ʩʨʝʜʠ ʢʦʩʪʝʡ ʣʠʮʘ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʥʠʞʥʷʷ ʯʝʣʶʩʪʴ. ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ [3, 12, 13] ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʝʨʝʣʦʤʦʚ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 65,0% ʜʦ 96,5%, ʧʨʠʯʝʤ ʚ 75ï85% ʩʣʫʯʘʝʚ ʧʝʨʝʣʦʤ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʟʫʙʥʦʛʦ ʨʷʜʘ [2, 13]. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʚʨʝʞʜʝʥʠʡ ʣʠʮʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʫʚʝʣʠʯʠʣʦʩʴ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ, 

ʧʨʠʯʝʤ ʥʘʨʷʜʫ ʩ ʥʝʫʢʣʦʥʥʳʤ ʨʦʩʪʦʤ ʧʦʚʨʝʞʜʝʥʠʡ ʣʠʮʝʚʦʛʦ ʯʝʨʝʧʘ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʘʩʴ 

ʠʭ ʩʪʨʫʢʪʫʨʘ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʦʯʝʪʘʥʥʳʭ ʠ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʧʝʨʝʣʦʤʦʚ.  

ɺ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʘʭ ʦʪʤʝʯʘʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʪʘʢʠʭ 

ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʫʩʣʦʞʥʝʥʠʝ ʠʭ ʭʘʨʘʢʪʝʨʘ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚ, ʚʦʟʨʘʩʪʘʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʢʦʨʦʩʪʠ ʠʭ ʜʚʠʞʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʩ ʜʨʫʛʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʫʨʙʘʥʠʟʘʮʠʠ [5, 9, 15]. 

ʉʨʝʜʠ ʪʨʘʚʤ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ ʧʝʨʝʣʦʤʳ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, 

ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʳʭ ʷʚʠʣʘʩʴ ʙʳʪʦʚʘʷ ʪʨʘʚʤʘ. ʇʝʨʝʣʦʤʳ ʢʦʩʪʝʡ ʣʠʮʝʚʦʛʦ ʩʢʝʣʝʪʘ ʩʦʩʪʘʚʣʷʶʪ 

3,2ï5,8% ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʚʤ. ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʧʦʚʨʝʞʜʝʥʠʡ ʣʠʮʝʚʳʭ ʢʦʩʪʝʡ ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʧʝʨʝʣʦʤʳ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʣʝʯʝʙʥʳʝ ʫʯʨʝʞʜʝʥʠʷ 

ʦʙʨʘʱʘʶʪʩʷ ʦʪ 77,0% ʜʦ 90,0% ʧʦʩʪʨʘʜʘʚʰʠʭ.  

ʉ ʫʯʝʪʦʤ ʨʦʩʪʘ ʩʣʫʯʘʝʚ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʪʨʘʚʤʳ ʧʨʦʙʣʝʤʘ ʧʦʣʥʦʮʝʥʥʦʡ ʠ 

ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʤʦʱʠ ʧʨʠ ʧʝʨʝʣʦʤʘʭ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʦʩʪʘʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʧʝʨʝʣʦʤʦʚ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʧʦ ʜʘʥʥʳʤ 

ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅɻ ʄɿʂʈ ʩ 2014ï2020 ʛʛ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʜʠʮʠʥʩʢʠʝ 

ʢʘʨʪʳ ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʦʪʜʝʣʝʥʠʝ ʏʃʍ ʠʤ. ʀ. ʂ. ɸʭʫʥʙʘʝʚʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ɻʦʩʧʠʪʘʣʷ ʄɿʂʈ 

1193 ʙʦʣʴʥʳʭ ʩ ʧʝʨʝʣʦʤʘʤʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʠ ʥʘʭʦʜʠʚʰʠʭʩʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʥʘ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʠ ʣʝʯʝʥʠʠ ʚ ʧʝʨʠʦʜ ʩ 2014 ʛ. ʧʦ 2020 ʛ.  

ʇʘʮʠʝʥʪʳ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʚʦʟʨʘʩʪʫ, ʧʦʣʫ, ʭʘʨʘʢʪʝʨʫ ʪʨʘʚʤ, ʧʦ ʩʨʦʢʘʤ ʧʦʩʪʫʧʣʝʥʠʷ, 

ʣʦʢʘʣʠʟʘʮʠʠ ʧʝʨʝʣʦʤʘ, ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʠ ʥʘʣʠʯʠʶ ʦʩʣʦʞʥʝʥʠʡ. ʇʘʮʠʝʥʪʳ ʩ 

ʦʛʥʝʩʪʨʝʣʴʥʳʤʠ ʨʘʥʝʥʠʷʤʠ ʠ ʩ ʜʝʬʝʢʪʘʤʠ ʢʦʩʪʝʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʢʣʶʯʘʣʠʩʴ. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʥʘʯʠʥʘʣʠ ʩ ʠʟʫʯʝʥʠʷ ʞʘʣʦʙ ʠ ʘʥʘʤʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʷʩʥʷʣʠ ʧʨʠʯʠʥʳ, 

ʧʦʙʫʜʠʚʰʠʝ ʙʦʣʴʥʦʛʦ ʦʙʨʘʪʠʪʴʩʷ ʟʘ ʧʦʤʦʱʴʶ. ʋʪʦʯʥʷʣʠ ʤʝʭʘʥʠʟʤ ʠ ʚʨʝʤʷ ʧʦʣʫʯʝʥʥʦʡ 
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ʪʨʘʚʤʳ, ʥʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ, ʩʨʦʢʠ ʦʙʨʘʱʝʥʠʷ ʙʦʣʴʥʦʛʦ ʚ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʝ 

ʦʪʜʝʣʝʥʠʝ, ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʩʣʦʞʥʝʥʠʡ ʚ ʨʘʥʥʝʤ ʠ ʧʦʟʜʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʘʭ. 

ʇʨʦʚʦʜʠʣʠ ʢʦʤʧʣʝʢʩʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ: ʦʙʱʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ, ʚʨʝʤʷ 

ʩʚʝʨʪʳʚʘʥʠʷ ʠ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ, ʦʙʱʠʡ ʘʥʘʣʠʟ ʤʦʯʠ, ʘʥʘʣʠʟ ʥʘ ɺʀʏ-ʠʥʬʝʢʮʠʶ, 

ʩʠʬʠʣʠʩ ʠ ʜʨʫʛʠʝ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʲʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʦʙʱʝʢʣʠʥʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʦʩʤʦʪʨ, ʧʘʣʴʧʘʮʠʷ, ʧʝʨʢʫʩʩʠʷ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʤʝʪʦʜ 

ʦʙʩʣʝʜʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʥʳʝ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʦʩʤʘʪʨʠʚʘʣʠʩʴ ʪʝʨʘʧʝʚʪʦʤ, 

ʥʝʚʨʦʧʘʪʦʣʦʛʦʤ ʠ ʥʝʡʨʦʭʠʨʫʨʛʦʤ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʠ ʢʦʥʪʨʦʣʝ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ 

ʧʨʠʤʝʥʷʣʠʩʴ ʦʙʟʦʨʥʘʷ ʠ ʧʨʠʮʝʣʴʥʘʷ ʨʝʥʪʛʝʥʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤ ʘʧʧʘʨʘʪʝ çʈʋʄ-20è, ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʬʠʷ ʥʘ ʘʧʧʘʨʘʪʝ Promax ʠ 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʤ ʪʦʤʦʛʨʘʬʝ ɽsprit ʬʠʨʤʳ Simens. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʠʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʪʫʧʠʚʰʠʭ ʙʦʣʴʥʳʭ, ʤʫʞʯʠʥ 

ʙʳʣʦ 1070 (91,7%), ʘ ʦʩʪʘʣʴʥʳʝ 123 ð ʞʝʥʱʠʥʳ (8,3%). ʉʦʦʪʥʦʰʝʥʠʝ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ 

ʩʦʩʪʘʚʣʷʣʦ 4/1.  

ɺʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʢʘʢ ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʧʘʮʠʝʥʪʘ ʠ ʝʛʦ ʞʝʚʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʇʝʨʝʣʦʤʳ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ ʯʘʱʝ ʚʩʝʛʦ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 26 ʜʦ 45 ʣʝʪ ð 563 ʙʦʣʴʥʳʭ (47,2%), ʟʘʪʝʤ 

411 ʙʦʣʴʥʳʭ  ʙʳʣʠ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 25 ʣʝʪ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ (34,4%) ʠ ʤʝʥʴʰʝ ʚʩʝʛʦ ʚ ʚʦʟʨʘʩʪʝ 

ʩʚʳʰʝ 45 ʣʝʪ ð 219 (18,4%) ʙʦʣʴʥʳʭ. 

ɹʦʣʴʰʦʡ ʧʨʦʮʝʥʪ (81,6%), ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʨʫʜʦʩʧʦʩʦʙʥʦʝ ʥʘʩʝʣʝʥʠʝ (ʜʦ 45 ʣʝʪ). ʕʪʦ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʣʠʮʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʵʪʠʤ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ, ʯʘʱʝ ʜʨʫʛʠʭ 

ʧʦʣʴʟʫʶʪʩʷ ʣʠʯʥʳʤ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʙʦʣʴʰʝ ʙʳʚʘʶʪ ʥʘ ʫʣʠʮʘʭ ʠ ʤʘʛʠʩʪʨʘʣʷʭ 

ʩ ʫʩʠʣʝʥʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʟʘʥʠʤʘʶʪʩʷ ʩʧʦʨʪʦʤ ʠ ʨʫʢʦʧʨʠʢʣʘʜʩʪʚʦʤ.  
 

 
 

 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʩ ʧʝʨʝʣʦʤʘʤʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʧʦ ʩʨʦʢʫ ʦʙʨʘʱʝʥʠʷ ʧʦʩʣʝ 

ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤʳ  

 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʘʚʰʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ, 
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ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʧʨʘʚʠʣʴʥʦʝ ʦʢʘʟʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ ʩʨʦʢʠ 

ʧʦʩʪʫʧʣʝʥʠʷ ʙʦʣʴʥʳʭ ʚ ʩʪʘʮʠʦʥʘʨ (ʈʠʩʫʥʦʢ 1). 

ɼʘʥʥʳʝ ʈʠʩʫʥʢʘ 1 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʝʨʚʳʝ 24 ʯʘʩʘ  ʧʦʩʪʫʧʠʣʠ  ʥʘ ʣʝʯʝʥʠʝ 

549 ʙʦʣʴʥʳʭ (46%) ʚ ʦʧʪʠʤʘʣʴʥʳʡ ʩʨʦʢ, ʦʪ 2ï5 ʩʫʪʦʢ 429 ʙʦʣʴʥʳʭ (36%), ʙʦʣʝʝ 6 ʩʫʪʦʢ 215 

ʙʦʣʴʥʳʭ (18%) ʧʦʣʫʯʠʣʠ ʧʦʟʜʥʶʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʧʦʤʦʱʴ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʧʦʟʜʥʝʛʦ ʦʙʨʘʱʝʥʠʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʙʳʣʦ ʞʝʣʘʥʠʝ ʩʢʨʳʪʴ ʦʧʴʷʥʝʥʠʝ ʠ 

ʥʝʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʪʨʘʚʤʳ. 

ʅʘ ʈʠʩʫʥʢʝ 2 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʩ ʧʝʨʝʣʦʤʘʤʠ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ ʧʦʩʪʫʧʠʣʦ ʩ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 861 (72,2%), ʢʘʢ ʩʨʝʜʠ ʤʫʞʯʠʥ, ʪʘʢ ʠ ʩʨʝʜʠ 

ʞʝʥʱʠʥ, ʠ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʙʳʣʠ ʩ ʛʦʨʦʜʘ 332 (27,8%). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʩ ʧʝʨʝʣʦʤʘʤʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ  

 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʙʳʣʠ ʫʣʠʯʥʳʝ ʪʨʘʚʤʳ 438 (36,7%), 

ʙʳʪʦʚʳʭ ʩʦʩʪʘʚʠʣʦ 400 (33,5%), ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʪʨʘʚʤʳ 231(19,4%), ʩʧʦʨʪʠʚʥʳʝ 

ʪʨʘʚʤʳ 124 (10,4%) ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ ʵʪʠʦʣʦʛʠʷʤʠ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ.  

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʫʣʠʯʥʳʭ ʪʨʘʚʤ. ɺ ʦʪʜʝʣʝʥʠʝ ʧʦʩʪʫʧʘʣʠ ʚ 

ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ 21(1,7%) ʙʦʣʴʥʳʭ.  

ʋ 2 ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʣʠʩʴ ʧʝʨʝʣʦʤʳ ʧʦʩʣʝ ʧʨʠʩʪʫʧʦʚ ʵʧʠʣʝʧʩʠʠ. ʉʦʧʫʪʩʪʚʫʶʱʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʦʪʤʝʯʝʥʳ ʫ 47 ʙʦʣʴʥʳʭ. 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

ʇʦ ʧʦʣʦʚʦʤʫ ʧʨʠʟʥʘʢʫ ʦʙʨʘʱʘʶʪʩʷ ʙʦʣʴʰʝ ʤʫʞʯʠʥʳ, ʯʝʤ ʞʝʥʱʠʥʳ: 91,7% ʠ 

8,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʧʝʨʝʣʦʤʳ ʥʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʫ 

ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ ʦʪ 26 ʜʦ 45 ʣʝʪ 563 ʙʦʣʴʥʳʭ ʠ ʜʦ 25 ʣʝʪ 

411 ʙʦʣʴʥʳʭ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʴʰʝʡ ʟʘʥʷʪʦʩʪʴʶ ʤʫʞʯʠʥ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʘ ʪʨʘʥʩʧʦʨʪʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʧʘʩʥʳʤʠ ʧʨʦʬʝʩʩʠʷʤʠ, 

ʙʦʣʝʝ ʨʠʩʢʦʚʘʥʥʳʤ ʧʦʚʝʜʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʯʘʩʪʳʤ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝʤ ʘʣʢʦʛʦʣʴʥʳʤʠ 
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ʥʘʧʠʪʢʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʣʫʯʝʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ʙʳʣʠ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ (37,5%) ʠ ʙʳʪʦʚʳʝ ʪʨʘʚʤʳ (58,8%), ʧʨʠ ʵʪʦʤ 

ʜʦʣʷ ʧʦʚʪʦʨʥʳʭ ʦʧʝʨʘʮʠʡ ʚʩʣʝʜʩʪʚʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 3,7% ʦʪ 

ʚʩʝʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʝʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʣʠʥʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʝʨʝʣʦʤʦʚ 

ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʦʪʜʝʣʝʥʠʷ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩ 2014ï

2020 ʛʛ. ʉʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʘʢʪʫʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʧʝʨʝʣʦʤʦʚ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʨʝʜʠ ʚʩʝʭ ʚʠʜʦʚ ʧʝʨʝʣʦʤʦʚ ʣʠʮʝʚʦʛʦ ʩʢʝʣʝʪʘ. ɺ 

ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʦ 1193 ʧʘʮʠʝʥʪʘʭ ʩ ʧʝʨʝʣʦʤʦʤ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ,  ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʩ ʜʠʘʛʥʦʟʦʤ ʧʝʨʝʣʦʤʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʝʣʦʤʘʤʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʢʣʠʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʚʢʣʶʯʘʶʱʠʝ ʘʥʘʤʥʝʟ, ʧʘʣʴʧʘʮʠʶ, ʦʮʝʥʢʫ ʬʫʥʢʮʠʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʠ 

ʦʙʲʝʢʪʠʚʥʳʡ ʦʩʤʦʪʨ. ɼʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ, ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʬʠʷ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ. ʉʘʤʳʤʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʧʝʨʚʳʝ 24 ʯʘʩʘ ʧʦʩʣʝ ʪʨʘʚʤʳ ʙʳʣʠ 

ʫʩʠʣʠʚʘʶʱʠʝʩʷ ʙʦʣʠ ʧʨʠ ʦʪʢʨʳʪʠʠ ʨʪʘ, ʥʘʨʫʰʝʥʠʝ ʧʨʠʢʫʩʘ, ʟʘʪʨʫʜʥʝʥʠʝ ʦʪʢʨʳʪʠʷ ʨʪʘ, 

ʘʩʠʤʤʝʪʨʠʷ ʣʠʮʘ ʠ ʦʪʝʢ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʥʘ ʩʪʦʨʦʥʝ ʪʨʘʚʤʳ. ʋ 21% ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʦʰʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩ ʫʯʘʩʪʠʝʤ ʥʝʚʨʦʣʦʛʘ ʠ ʥʝʡʨʦʭʠʨʫʨʛʘ, ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʟʘʢʨʳʪʘʷ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʘʷ ʪʨʘʚʤʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʥʘʟʥʘʯʝʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʣʝʯʝʥʠʝ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʦʚʨʝʞʜʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʦʙʣʘʩʪʠ ʫʛʣʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʘ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʦʙʣʘʩʪʠ ʤʳʱʝʣʢʦʚʦʛʦ ʦʪʨʦʩʪʢʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʥʠʞʥʝʡ 
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ʯʝʣʶʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʩʤʝʱʝʥʠʷ ʠ ʪʠʧʦʚ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʝʣʦʤʦʚ ʛʦʣʦʚʢʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ. 

 

Abstract. This article presents the clinical characteristics of mandibular fractures based on 

the materials of the Department of Maxillofacial Surgery of the National Hospital of the Ministry of 

Health Kyrgyz Republic from 2014 to 2020. The article addresses the pertinent issue of mandibular 

fractures, which are the most common among all types of facial skeletal fractures. This study 

analyzed data from 1193 patients with mandibular fractures who were hospitalized with a diagnosis 

of mandibular fracture. Clinical methods, including medical history, palpation, assessment of 

mandibular function, and objective examination, were employed during the examination of patients 

with mandibular fractures. Radiography, orthopantomography, and computed tomography were 

used for examination and treatment monitoring. The most common symptoms observed in patients 

within the first 24 hours after trauma were increased pain upon mouth opening, malocclusion, 

difficulty in mouth opening, facial asymmetry, and soft tissue swelling on the affected side. Among 

21% of patients who underwent additional examination involving a neurologist and neurosurgeon, 

closed cranial-cerebral trauma was detected, necessitating appropriate medical treatment. It was 

noted that the highest number of injuries occurred in the area of the mandibular angle, while the 

least occurred in the region of the coronoid process. The study also confirms that performing 

computed tomography of the mandible is a useful method for determining the nature of 

displacement and the types of radiographic characteristics of mandibular condyle fractures. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʝʣʦʤ, ʥʠʞʥʷʷ ʯʝʣʶʩʪʴ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ, 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʣʠʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʘʷ ʪʨʘʚʤʘ, 

ʥʘʨʫʰʝʥʠʝ ʧʨʠʢʫʩʘ, ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʘʷ ʪʨʘʚʤʘ, ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʘʷ ʭʠʨʫʨʛʠʷ. 

 

Keywords: fracture, mandible, computed tomography, radiographic characteristics, clinical 

characteristics, maxillofacial trauma, malocclusion, cranial-cerebral trauma, maxillofacial surgery. 

 

 

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʷʚʣʷʶʪʩʷ 

ʧʝʨʝʣʦʤʳ ʢʦʩʪʝʡ ʣʠʮʝʚʦʛʦ ʩʢʝʣʝʪʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʨʝʣʦʤʳ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ [1, 5, 8, 9, 13]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʨʝʜʠ ʚʩʝʭ ʚʠʜʦʚ ʧʝʨʝʣʦʤʦʚ ʢʦʩʪʝʡ ʩʢʝʣʝʪʘ ʣʠʮʘ 

ʷʚʣʷʶʪʩʷ ʧʝʨʝʣʦʤʳ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʥʘ ʙʦʣʴʥʳʭ ʩ 

ʧʝʨʝʣʦʤʘʤʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʧʨʠʭʦʜʠʪʩʷ 75ï95% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʙʦʣʴʥʳʭ ʯʝʣʶʩʪʥʦ-

ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ.  

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʪʨʘʚʤ ʧʨʝʦʙʣʘʜʘʝʪ ʩʨʝʜʠ 

ʤʫʞʯʠʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʪʨʘʚʤ ʩʨʝʜʠ ʞʝʥʱʠʥ, ʩʦʩʪʘʚʣʷʝʪ 8:1. ʆ ʧʨʝʦʙʣʘʜʘʥʠʠ 

ʤʫʞʩʢʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘʜ ʞʝʥʩʢʠʤ ʛʦʚʦʨʷʪ ʤʥʦʛʠʝ ʨʘʟʣʠʯʥʳʝ ʘʚʪʦʨʳ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

ʙʦʣʴʰʠʥʩʪʚʘ ʘʚʪʦʨʦʚ, ʩʘʤʦʝ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʣʦʤʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʝʪʝʡ ʚ 

ʚʦʟʨʘʩʪʝ ʜʦ 15 ʣʝʪ ð 4ï5%, ʥʘ ʣʶʜʝʡ ʩʪʘʨʰʝ 60 ʣʝʪ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 3% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʙʦʣʴʥʳʭ. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʯʘʱʝ ʧʝʨʝʣʦʤʳ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʣʶʜʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

20 ʜʦ 40 ʣʝʪ: ʧʦʩʪʨʘʜʘʚʰʠʝ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 20 ʜʦ 29 ʣʝʪ ʩʦʩʪʘʚʣʷʶʪ ʧʦʯʪʠ 36,6 % , ʦʪ 30ï39 ʣʝʪ 

ʜʦ 25,9 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʙʦʣʴʥʳʭ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ [2]. 

ʉʝʡʯʘʩ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ, ʦʙʨʘʱʘʶʱʠʭʩʷ ʟʘ ʧʦʤʦʱʴʶ ʚ ʦʙʣʘʩʪʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʛʦ 

ʧʨʦʬʠʣʷ, ʧʨʠʤʝʨʥʦ 25ï30% ʠʤʝʶʪ ʧʝʨʝʣʦʤʳ ʯʝʣʶʩʪʝʡ, ʠʟ ʢʦʪʦʨʳʭ 10ï12% ʩʦʯʝʪʘʶʪʩʷ ʩ 

ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ [3, 4, 6]. ʏʘʩʪʦʪʘ ʧʝʨʝʣʦʤʦʚ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʚ 
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ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 70 ʜʦ 85% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʩʪʝʡ 

ʣʠʮʝʚʦʛʦ ʯʝʨʝʧʘ [11]. ʇʨʠ ʵʪʦʤ ʦʩʣʦʞʥʝʥʠʷ ʪʨʘʚʤ ʜʘʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʚ 15ï25% 

ʩʣʫʯʘʝʚ [7, 10, 12]. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ð ʠʟʫʯʠʪʴ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʧʝʨʝʣʦʤʝ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʧʝʨʝʣʦʤʝ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʦʪʜʝʣʝʥʠʷ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʛʦʩʧʠʪʘʣʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩ 2014ï2020 ʛʛ. 

 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘ ʙʘʟʝ ʦʪʜʝʣʝʥʠʷ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠʤ ʀ. ʂ ɸʭʫʥʙʘʝʚʘ ʠʟʫʯʠʣʠ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʘʨʭʠʚʥʳʡ ʤʘʪʝʨʠʘʣ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʝʡ ʙʦʣʴʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ ʧʝʨʝʣʦʤʘ 

ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʩ 2014 ʧʦ 2020 ʛʦʜʳ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʝʣʦʤʦʤ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʢʣʠʥʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ: ʘʥʘʤʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʫʪʦʯʥʝʥʠʝʤ ʥʘ ʤʝʭʘʥʠʟʤ ʪʨʘʚʤʳ, ʧʨʠʯʠʥʘ 

ʧʨʠ ʢʦʪʦʨʦʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʪʨʘʚʤʳ, ʠʟʫʯʝʥʠʝ ʞʘʣʦʙ ʧʘʮʠʝʥʪʘ, ʧʘʣʴʧʘʮʠʷ, ʦʮʝʥʢʘ 

ʬʫʥʢʮʠʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʨʝʟʫʣʴʪʘʪʳ ʦʙʲʝʢʪʠʚʥʦʛʦ ʦʩʤʦʪʨʘ. ɺ ʭʦʜʝ ʜʠʘʣʦʛʘ ʩ ʧʘʮʠʝʥʪʘʤʠ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʞʘʣʦʙʳ, ʚʳʟʚʘʥʥʳʝ ʣʦʢʘʣʴʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʦʡ (ʠʟʤʝʥʝʥʠʝ ʧʨʠʢʫʩʘ, 

ʧʦʷʚʣʝʥʠʝ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ, ʥʘʨʫʰʝʥʠʝ ʞʝʚʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʠ ʧʨʦʯʝʝ), ʘ ʪʘʢʞʝ 

ʧʨʠʩʫʪʩʪʚʠʝ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ, ʪʦʰʥʦʪʳ, ʨʚʦʪʳ, ʧʦʪʝʨʷ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ, 

ʠ ʧʦʪʝʨʷ ʩʦʟʥʘʥʠʷ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʥʘʤʥʝʟʝ ʧʘʮʠʝʥʪʦʚ ʤʳ ʫʪʦʯʥʷʣʠ 

ʭʘʨʘʢʪʝʨ ʧʦʣʫʯʝʥʥʦʡ ʪʨʘʚʤʳ, ʚʨʝʤʷ, ʧʨʦʰʝʜʰʝʝ ʜʦ ʦʙʨʘʱʝʥʠʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ, ʘ 

ʪʘʢʞʝ ʚʳʷʩʥʷʣʠ ʥʘʣʠʯʠʝ ʠ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʦʙʱʝʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʘʪʦʣʦʛʠʠ 

ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʣʠʩʴ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʘʢʪʠʢʠ 

ʠ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʠ ʢʦʥʪʨʦʣʝ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʦʙʟʦʨʥʘʷ 

ʠ ʧʨʠʮʝʣʴʥʘʷ ʨʝʥʪʛʝʥʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤ ʘʧʧʘʨʘʪʝ çʈʋʄ-

20è, ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʬʠʷ ʥʘ ʘʧʧʘʨʘʪʝ Promax ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʤ 

ʪʦʤʦʛʨʘʬʝ ɽsprit ʬʠʨʤʳ Siemens. 

 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʞʘʣʦʙʳ ʫ 1193 ʧʘʮʠʝʥʪʦʚ, ʥʘʭʦʜʠʚʰʠʭʩʷ 

ʥʘ ʣʝʯʝʥʠʠ ʚ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2020 ʛʛ., ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ: ʧʝʨʝʣʦʤ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ. ʇʨʦʚʦʜʠʣʠ ʩʨʘʚʥʝʥʠʝ ʞʘʣʦʙ: ʦʩʣʦʞʥʝʥʥʳʝ (ʦʪ 2 ʩʫʪʦʢ ʠ ʙʦʣʝʝ 6) ʠ ʥʝ ʦʩʣʦʞʥʝʥʥʳʝ 

(ʚ ʧʝʨʚʳʝ 24 ʯ), ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʧʘʮʠʝʥʪʘʤʠ ʧʨʠʚʝʜʝʥʥʳʝ  ʚ ʊʘʙʣʠʮʝ 1. 

ʀʟ ʊʘʙʣʠʮʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʫ 1193 ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʦʪ ʧʝʨʝʣʦʤʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʷʚʣʷʶʪʩʷ: ʙʦʣʠ, ʫʩʠʣʠʚʘʶʱʠʝʩʷ ʧʨʠ ʦʪʢʨʳʪʠʠ 

ʨʪʘ ʫ 312 (26,1%), ʥʘʨʫʰʝʥʠʝ ʧʨʠʢʫʩʘ ʫ 256 (21,4%), ʟʘʪʨʫʜʥʝʥʠʝ ʦʪʢʨʳʪʠʷ ʨʪʘ ʤʝʥʴʰʝ 3,5 

ʩʤ ʚ ʧʝʨʚʳʝ 24 ʯʘʩʘ ʫ 102 (8,5%) ʧʘʮʠʝʥʪʦʚ, ʘʩʠʤʤʝʪʨʠʷ ʣʠʮʘ ʫ 180 (15%) ʠ ʦʪʝʢ ʤʷʛʢʠʭ 

ʪʢʘʥʝʡ ʥʘ ʩʪʦʨʦʥʝ ʪʨʘʚʤʳ ʫ 179 (15%); ʘ ʚ ʧʝʨʠʦʜ ʦʪ 2 ʜʦ 6 ʩʫʪʦʢ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤʳ ð 

ʙʦʣʠ, ʫʩʠʣʠʚʘʶʱʠʝʩʷ ʧʨʠ ʦʪʢʨʳʪʠʠ ʨʪʘ ð ʫ 34 (2,9%), ʥʘʨʫʰʝʥʠʝ ʧʨʠʢʫʩʘ ð ʫ 28 (2,3%), 

ʟʘʪʨʫʜʥʝʥʠʝ ʦʪʢʨʳʪʠʷ ʨʪʘ ʤʝʥʴʰʝ 3,5 ʩʤ ð ʫ 31 (2,6%) ʙʦʣʴʥʳʭ, ʘʩʠʤʤʝʪʨʠʷ ʣʠʮʘ ð ʫ 25 

(2,1%) , ʦʪʝʢ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʥʘ ʩʪʦʨʦʥʝ ʪʨʘʚʤʳ ð ʫ 25 (2,1%), ʠ ʥʘʛʥʦʝʥʠʝ ʨʘʥʳ ð ʫ 21 (2%) 
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ʧʘʮʠʝʥʪʦʚ (ʊʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1  

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʇɸʎʀɽʅʊʆɺ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɾɸʃʆɹ ʇʆ ɼɸʅʅʓʄ ɸʈʍʀɺɸ 
 

ɾʘʣʦʙʳ ʅʝʦʩʣʦʞʥʝʥʥʳʝ 

ʜʦ 24 ʯʘʩʦʚ 

ʘʙʩ. % ʆʩʣʦʞʥʝʥʥʳʝ ʦʪ 2 

ʯ ʠ ʙʦʣʝʝ 6 ʩʫʪʦʢ 

ʘʙʩ. % 

ʆʛʨʘʥʠʯʝʥʠʝ ʦʪʢʨʳʚʘʥʠʷ ʨʪʘ 102 8,5% 31 2,6% 

ʆʪʝʢ ʣʠʮʘ ʥʘ ʩʪʦʨʦʥʝ ʪʨʘʚʤʳ 179 15% 25 2,1 % 

ʀʟʤʝʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʣʠʮʘ 180 15% 25 2,1% 

ʅʘʨʫʰʝʥʠʝ ʦʢʢʣʶʟʠʠ 256 21,4% 28 2,3% 

ɹʦʣʠ ʧʨʠ ʦʪʢʨʳʚʘʥʠʠ ʨʪʘ 312 26,1% 34 2,9% 

ʅʘʛʥʦʝʥʠʝ ʨʘʥʳ 
  

21 2% 

ɺʩʝʛʦ 1029 86% 164 14% 

 

ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʜʦ ʪʨʝʭ ʣʝʪ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʧʨʦʷʚʣʝʥʠʝ ʵʪʠʭ ʩʠʤʧʪʦʤʦʚ ʧʨʦʛʨʝʩʩʠʚʥʦ 

ʩʥʠʞʘʣʦʩʴ. ʋ 250 (21%) ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʭ ʥʝʚʨʦʣʦʛ ʠ ʥʝʡʨʦʭʠʨʫʨʛ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʧʦʩʣʝ ʜʦʦʙʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʟʘʢʨʳʪʘʷ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʘʷ ʪʨʘʚʤʘ (ʩʦʪʨʷʩʝʥʠʝ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ), ʧʦ ʧʦʚʦʜʫ ʢʦʪʦʨʦʡ ʙʳʣʘ ʥʘʟʥʘʯʝʥʘ ʠ ʧʨʦʚʝʜʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʣʦʢʘʣʠʟʘʮʠʠ ʧʝʨʝʣʦʤʘ ʥʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʚ ʊʘʙʣʠʮʝ 2.  

 

ʊʘʙʣʠʮʘ 2  

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʇɸʎʀɽʅʊʆɺ  

ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʃʆʂɸʃʀɿɸʎʀʀ ʇɽʈɽʃʆʄʆɺ ʅʀɾʅɽʁ ʏɽʃʖʉʊʀ 
 

ɻʦʜʘ ʃʦʢʘʣʠʟʘʮʠʷ ʪʨʘʚʤʳ ɺʩʝʛʦ % 

ʫʛʦʣ ʪʝʣʦ ʤʳʱʝʣʦʢ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʝʨʝʣʦʤ 

2014 70 39 15 38 162 13,6 

2015 61 47 26 44 178 14,9 

2016 82 63 17 23 185 15,5 

2017 42 49 21 60 172 14,4 

2018 59 54 23 46 182 15,3 

2019 83 64 18 30 195 16,3 

2020 50 32 17 20 119 10,0 

ʀʪʦʛʦ 447 348 137 261 1193 100 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ, ʧʦʩʪʫʧʠʚʰʠʭ ʙʦʣʴʥʳʭ ʚ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʫʶ 

ʭʠʨʫʨʛʠʶ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʦʨʘʞʝʥʠʡ ʠʟ 1193 ʧʝʨʝʣʦʤʦʚ 

ʚʩʪʨʝʯʘʝʪʩʷ: ʚ ʦʙʣʘʩʪʠ ʫʛʣʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ð 447, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 37,5%, ʪʝʣʦ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ ð 348 ʧʝʨʝʣʦʤʦʚ (29,2%), ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʝʨʝʣʦʤ ð 261 (21,9%) ʠ ʥʘʠʤʝʥʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚ ʦʙʣʘʩʪʠ ʤʳʱʝʣʢʦʚʦʛʦ ʦʪʨʦʩʪʢʘ ð 137 ʧʝʨʝʣʦʤʦʚ (11,4%). 

ʇʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʚʦʚʘʣʠ 1193 ʧʘʮʠʝʥʪʘ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʠ ʣʝʯʝʥʠʠ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ 

ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʝʨʝʣʦʤʳ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʚ ʦʙʣʘʩʪʠ ʛʦʣʦʚʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʣʦʞʥʳ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʬʨʘʛʤʝʥʪʘʮʠʷ ʛʦʣʦʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʘʛʠʪʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ 

ʝʝ ʚʳʚʠʭʦʤ ʠ ʩʤʝʱʝʥʠʝʤ ʦʪʣʦʤʢʦʚ ʢʧʝʨʝʜʠ. ɺ ʪʘʢʠʭ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʣʫʯʘʷʭ ʜʣʷ ʪʦʯʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʪʦʤʦʛʨʘʬʠʶ ʄʉʂʊ. ɺ 

ʜʠʘʛʥʦʩʪʠʢʝ ʢʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʦʙʣʘʩʪʠ ɺʅʏʉ ʦʥʘ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʙʣʘʛʦʜʘʨʷ ʜʝʪʘʣʴʥʦʤʫ ʠ 
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ʧʦʩʣʦʡʥʦʤʫ ʠʟʫʯʝʥʠʶ ʢʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʜʦ ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʘʭ.  

ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʥʫʶ ʧʦʟʠʮʠʶ ʧʝʨʝʣʦʤʘ, ʩʤʝʱʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʧʦ 

ʧʣʦʩʢʦʩʪʷʤ, ʘ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʢʘʯʝʩʪʚʦ ʨʝʧʦʟʠʮʠʠ ʦʪʣʦʤʢʦʚ ʠ ʦʩʪʝʦʩʠʥʪʝʟʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʄʉʂʊ ʚ ʜʠʥʘʤʠʢʝ ʦʪʩʣʝʞʠʚʘʝʪ ʧʨʦʮʝʩʩʳ ʨʝʛʝʥʝʨʘʮʠʠ ʠ ʠʟʤʝʥʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʣʦʤʘ. 

 

 

ɺʳʚʦʜ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʚ 

ʧʝʨʚʳʝ 24 ʯʘʩʘ ʙʦʣʠ, ʫʩʠʣʠʚʘʶʱʠʝʩʷ ʧʨʠ ʦʪʢʨʳʚʘʥʠʠ ʨʪʘ ʫ 312,  ʟʘʪʨʫʜʥʝʥʠʝ ʦʪʢʨʳʚʘʥʠʝ ʨʪʘ 

ʦʪʤʝʯʘʣʦʩʴ ʫ 102 ʙʦʣʴʥʳʭ, ʦʪʝʢ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʥʘ ʩʪʦʨʦʥʝ ʪʨʘʚʤʳ ð 179, ʥʘʨʫʰʝʥʠʝ ʧʨʠʢʫʩʘ 

ð 256, ʘʩʠʤʤʝʪʨʠʷ ʣʠʮʘ ð 180. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʫʛʣʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ð ʚ ʦʙʣʘʩʪʠ 

ʤʳʱʝʣʢʦʚʦʛʦ ʦʪʨʦʩʪʢʘ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨ ʩʤʝʱʝʥʠʷ ʠ 

ʚʳʷʚʠʪʴ ʪʠʧʳ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʊ ʧʝʨʝʣʦʤʦʚ ʛʦʣʦʚʢʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʠ ʵʣʝʢʪʨʦʦʞʦʛʘ 

ʣʦʞʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʠ ʪʢʘʥʠ ʧʝʯʝʥʠ ʧʦʩʣʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʠ ʫ ʙʦʣʴʥʳʭ 

ʞʝʣʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴ.ʁ ʅʘ ʩʦʥʦʛʨʘʬʠʠ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʠʧʝʨʵʭʦʛʝʥʥʳʤʠ ʟʦʥʘʤʠ, 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʯʝʪʢʫʶ ʧʦʣʦʩʫ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʦ 

ʧʨʠʣʝʛʘʶʱʝʤʫ ʢ ʣʦʞʫ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʢʨʘʶ ʧʝʯʝʥʠ. 

 

Abstract. The article presents the results of determining the area of electric burns of 

the gallbladder bed and liver tissue after laparoscopic cholecystectomy in patients with 

cholelithiasis. On sonography, they are represented by hyperechoic zones, which form a more or 

less clear strip, located parallel to the edge of the liver adjacent to the gallbladder bed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥ,ɹ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʷ. 
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ɾʝʣʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ (ɾʂɹ) ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʯʘʩʪʳʭ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ [1ï3]. ʏʠʩʣʝʥʥʦʩʪʴ ʙʠʣʠʘʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ [4ï6]. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʝʡ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʞʜʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʠʤʝʨʥʦ ʚ 2ï3 ʨʘʟʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ XX ʚʝʢʘ 

ʥʘʯʘʣʩʷ ʥʦʚʳʡ ʵʪʘʧ ʚ ʣʝʯʝʥʠʠ ɾʂɹ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʢ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʩʚʷʟʘʥ ʩ ʯʨʝʟʚʳʯʘʡʥʦ 

ʚʳʩʦʢʠʤ ʨʦʩʪʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɾʂɹ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʠ ʫʩʧʝʭʠ ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ ʥʘʰʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʧʝʨʝʩʤʦʪʨʫ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ ɾʂɹ [7ï9]. ʆʩʥʦʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʩʥʫʣʠʩʴ ʥʝ 

ʪʦʣʴʢʦ ʣʝʯʝʙʥʦʡ, ʥʦ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ [10ï12]. ɽʩʣʠ ʜʦ ʢʦʥʮʘ 70-ʭ ʛʦʜʦʚ ʍʍ 

ʚʝʢʘ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʚʨʘʯʘ ʙʳʣʠ ʪʦʣʴʢʦ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʢʘʢ ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʦʪʢʨʳʪʘʷ 

ʦʧʝʨʘʮʠʷ ʢʘʢ ʤʝʪʦʜ ʣʝʯʝʥʠʷ, ʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 20ï40 ʣʝʪ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʋɿʀ, ʂʊ, ʄʈʊ ʩ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ ʠ ʧʨʷʤʳʝ ʩʧʦʩʦʙʳ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ ʞʝʣʯʥʳʭ ʧʫʪʝʡ. ɺ ʣʝʯʝʥʠʠ, ʢʨʦʤʝ 

ʦʪʢʨʳʪʦʡ ʦʧʝʨʘʮʠʠ, ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʜʝʦʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ [13ï15]. ʅʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʷ (ʃʍʕ) ʷʚʣʷʝʪʩʷ çʟʦʣʦʪʳʤ 

ʩʪʘʥʜʘʨʪʦʤè ʧʨʠ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ ʫ ʙʦʣʴʥʳʭ ɾʂɹ [16ï18]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʠʪʴ ʧʣʦʱʘʜʴ ʵʣʝʢʪʨʦʦʞʦʛʘ (ʇʕʆ) ʣʦʞʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʠ 

ʪʢʘʥʠ ʧʝʯʝʥʠ ʧʦʩʣʝ ʃʍʕ ʫ ʙʦʣʴʥʳʭ ɾʂɹ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ɺ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʙʦʣʴʥʠʮʳ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʧʨʦʚʝʜʝʥʦ 

ʦʙʩʣʝʜʦʚʘʥʠʝ 104 ʙʦʣʴʥʳʭ ʩ ɾʂɹ ʧʦʩʣʝ ʃʍʕ ʙʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ: 

ʭʨʦʥʠʯʝʩʢʠʡ ʢʘʣʴʢʫʣʝʟʥʳʡ ʭʦʣʝʮʠʩʪʠʪ 68 (65,4%) ʠ ʦʩʪʨʳʡ ʢʘʣʴʢʫʣʝʟʥʳʡ ʭʦʣʝʮʠʩʪʠʪ 

36 (34,6%) ʧʘʮʠʝʥʪʦʚ. ʇʦ ʧʦʣʦʚʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʨʝʦʙʣʘʜʘʣʠ ʞʝʥʱʠʥʳ (ʊʘʙʣʠʮʘ 1).  

ʇʦ ʚʦʟʨʘʩʪʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʠʤʝʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʘʮʠʝʥʪʦʚ ʦʪ 30 ʜʦ 60 ʣʝʪ 

(ʊʘʙʣʠʮʘ 2). ɹʦʣʴʥʳʤ ʧʨʦʚʦʜʠʣʘʩʴ ʋɿʀ ʣʦʞʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʚ 1-ʝ, 3-ʠ, 5ï7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ 

ʃʍʕ. 

 

ʊʘʙʣʠʮʘ 1 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɹʆʃʔʅʓʍ ɾʂɹ ʇʆ ʇʆʃʋ 
 

ɾʝʥʱʠʥʳ ʄʫʞʯʠʥʳ 

82 (78,8%) 22 (22,2%) 

 

ʊʘʙʣʠʮʘ 2  

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɹʆʃʔʅʓʍ ɾʂɹ ʇʆ ɺʆɿʈɸʉʊʋ 
 

ɺʦʟʨʘʩʪ, ʣʝʪ ɾʝʥʱʠʥʳ ʄʫʞʯʠʥʳ ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ % 

ɼʦ 30 8 2 10 9,6% 

31ï40 18 4 22 21,1% 

41ï50 21 9 30 28,9% 

51ï60 24 4 28 26,9% 

61ï70 8 2 10 9,7% 

ʉʪʘʨʰʝ 70 3 1 4 3,8% 

ɺʩʝʛʦ 82 22 104 100% 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʋʣʴʪʨʘʩʦʥʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʣʦʞʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʧʦʩʣʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ 

ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʠ ʠʤʝʝʪ ʩʚʦʠ ʦʪʣʠʯʠʷ ʦʪ ʢʘʨʪʠʥʳ, ʦʙʥʘʨʫʞʠʚʘʝʤʦʡ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʦʪʢʨʳʪʦʡ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʠ ʯʝʨʝʟ ʣʘʧʘʨʦʪʦʤʥʳʡ ʜʦʩʪʫʧ [19ï21]. 

ɺ ʩʚʷʟʠ ʩ ʢʦʘʛʫʣʷʮʠʝʡ ʣʦʞʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʧʨʠ ʃʍʕ ʦʙʨʘʟʫʝʪʩʷ ʞʠʜʢʦʩʪʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʪ. ʝ. ʚʳʧʦʪ ʚ ʧʦʜʧʝʯʝʥʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʤʝʩʪʥʳʡ ʦʪʝʢ ʧʝʯʝʥʦʯʥʦʡ 

ʧʘʨʝʥʭʠʤʳ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʝ. ʇʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʫʯʝʥʘ 

ʜʠʥʘʤʠʢʘ ʨʝʛʝʥʝʨʘʮʠʠ ʦʙʣʘʩʪʠ ʣʦʞʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ. ɺ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʦʩʣʝ 

ʃʍʕ ʚ ʦʙʣʘʩʪʠ ʣʦʞʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʥʘʙʣʶʜʘʣʠʩʴ ʫʯʘʩʪʢʠ ʛʠʧʦʵʭʦʛʝʥʥʳʭ ʠ 

ʛʠʧʝʨʵʭʦʛʝʥʥʳʭ ʦʯʘʛʦʚ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʠʧʝʨʵʭʦʛʝʥʥʳʤ ʫʯʘʩʪʢʘʤ ʠ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ 

ʧʣʦʱʘʜʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʤ2 ʇʕʆ. ɸʥʘʣʠʟ ʩʦʥʦʛʨʘʤʤʳ ʣʦʞʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ, ʧʨʦʚʦʜʠʤʳʭ ʚ 

1-, 3-, 5-,7-ʝ ʩʫʪʢʠ, ʧʦʩʣʝ ʃʍʕ. 

ɺ ʧʝʨʚʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʃʍʕ ʚ ʧʨʦʝʢʮʠʠ ʣʦʞʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʧʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʦʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʭʦ-ʦʜʥʦʨʦʜʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʨʫʛʣʦʡ 

ʬʦʨʤʳ, ʵʭʦ-ʧʣʦʪʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʚʳʰʝ ʵʭʦ-ʧʣʦʪʥʦʩʪʠ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʣʦʞʫ ʧʘʨʝʥʭʠʤʳ 

ʧʝʯʝʥʠ. ʇʨʦʜʦʣʴʥʦʝ ʩʝʯʝʥʠʝ ʵʪʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʭʦʜʠʣʦ ʧʘʨʘʣʣʝʣʴʥʦ ʙʣʠʞʘʡʰʝʤʫ ʢ ʥʝʤʫ 

ʢʨʘʶ ʧʝʯʝʥʠ. ɽʛʦ ʚʥʫʪʨʝʥʥʷʷ ʵʭʦ-ʩʪʨʫʢʪʫʨʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʯʝʨʝʜʦʚʘʥʠʝʤ ʤʝʟʦ ʠ 

ʛʠʧʝʨʵʭʦʛʝʥʥʳʭ ʧʦʣʝʡ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʘʚʥʦʤʝʨʥʦ. 

ɻʨʘʥʠʮʳ ʛʠʧʝʨʵʭʦʛʝʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʥʘ ʤʝʩʪʝ ʫʜʘʣʝʥʥʦʛʦ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ, 

ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʠʤʠ, ʥʦ ʙʝʟ ʚʳʨʘʞʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʟʦʥʳ. ʕʭʦ-

ʩʪʨʫʢʪʫʨʘ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʣʦʞʫ ʪʢʘʥʠ ʧʝʯʝʥʠ ʚʳʛʣʷʜʝʣʘ ʙʦʣʝʝ ʛʠʧʦʵʭʦʛʝʥʥʦʡ, ʦʜʥʘʢʦ, 

ʚʠʟʫʘʣʴʥʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ  ʦʪ ʦʩʪʘʣʴʥʦʡ ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ ʇʕʆ = 7,9Ñ0,4 ʩʤ2 (ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʋɿ-ʢʘʨʪʠʥʘ ʥʘ 1 ʩʫʪʢʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʇʕʆ = 7,9Ñ0,4 ʩʤ2 

 

ʅʘ 3 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʦʧʨʝʜʝʣʷʶʱʝʝʩʷ ʚ 

ʧʦʜʧʝʯʝʥʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʧʨʦʝʢʮʠʠ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ, ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʵʭʦʛʝʥʥʳʤ, 

ʥʘʯʠʥʘʶʪʩʷ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʳʨʘʞʝʥʥʳʤ ʛʠʧʝʨʵʭʦʛʝʥʥʳʝ ʟʦʥʳ. ʂʨʘʷ ʛʠʧʝʨʵʭʦʛʝʥʥʳʭ ʟʦʥ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʤʝʩʪʝ ʣʦʞʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤʠ ʩʫʪʢʘʤʠ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʪʘʥʦʚʠʣʠʩʴ ʙʦʣʝʝ ʯʝʪʢʠʤʠ. ʆʜʥʘʢʦ ʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʟʜʝʩʴ ʥʝ 

ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ ʵʣʝʤʝʥʪʦʚ ʢʘʢʦʡ-ʣʠʙʦ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʧʦʣʦʩʳ. ʏʘʩʪʦ ʚʩʪʨʝʯʘʣʘʩʴ ʢʘʨʪʠʥʘ, 

ʚʳʷʚʣʷʝʤʘʷ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʩʢʘʥʠʨʦʚʘʥʠʠ ʣʦʞʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ, ʩ ʦʜʥʦʡ ʟʦʥʦʡ ʦʢʨʫʛʣʦʡ 
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ʬʦʨʤʳ, ʥʝʯʝʪʢʦ ʦʪʛʨʘʥʠʯʝʥʥʦʡ ʦʪ ʤʝʩʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʠʧʝʨʵʭʦʛʝʥʥʳʭ ʧʦʣʝʡ ʇʕʆ = 5,5Ñ2,2. 

ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʦʯʘʛ ʞʠʜʢʦʩʪʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʪʢʘʥʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʦʥʝ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ (ʈʠʩʫʥʦʢ 2). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʋɿ-ʢʘʨʪʠʥʘ ʥʘ 3 ʩʫʪʢʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʇʕʆ = 5,5Ñ2,2 ʩʤ2 

 

ʅʘ 5 ʩʫʪʢʠ ʧʦʩʣʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʠ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʣʦʞʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ, ʥʘʧʦʤʠʥʘʝʪ ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ 3 ʩʫʪʦʢ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, 

ʭʦʪʷ ʇʕʆ ʫʤʝʥʴʰʠʣʘʩʴ ʩ 5,5Ñ2,2 ʜʦ 2,8Ñ1,9 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩʫʥʦʢ 3). 

 

 
 

ʈʠʩʫʥʦʢ 3. ʋɿ-ʢʘʨʪʠʥʘ ʥʘ 5 ʩʫʪʢʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʇʕʆ = 2,8Ñ1,9 ʩʤ2 

 

ʉʦʥʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʣʦʞʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʥʘ 7 ʩʫʪʢʠ ʧʦʩʣʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ 

ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʥʝʝ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʙʣʠʞʘʡʰʠʭ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʠ ʝʛʦ ʥʝʦʩʣʦʞʥʝʥʥʦʤ 

ʪʝʯʝʥʠʠ. ɻʠʧʝʨʵʭʦʛʝʥʥʳʝ ʟʦʥʳ ʦʙʨʘʟʫʶʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʯʝʪʢʫʶ ʧʦʣʦʩʫ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʠʣʝʛʘʶʱʝʤʫ ʢ ʣʦʞʫ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʢʨʘʶ ʧʝʯʝʥʠ ʇʕʆ = 1,4Ñ0,8 ʩʤ2 

(ʈʠʩʫʥʦʢ 4). 
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ʈʠʩʫʥʦʢ 4. ʋɿ-ʢʘʨʪʠʥʘ ʥʘ 7 ʩʫʪʢʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʇʕʆ = 1,4Ñ0,8 ʩʤ2 

(ʩʦʥʦʛʨʘʤʤʘ) 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʥʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʣʦʞʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʫ 

ʙʦʣʴʥʳʭ ɾʂɹ ʧʦʩʣʝ ʃʍʕ ʚ 1 ʩʫʪʢʠ ʇʕʆ  ð 7,9Ñ0,4 ʩʤ2; 3 ʩʫʪʢʠ ʇʕʆ ð 5,5Ñ2,2 ʩʤ2; 5 ʩʫʪʢʠ 

ʇʕʆ ð 2,8Ñ1,9 ʩʤ2 ʠ 7 ʩʫʪʢʠ ʇʕʆ ð 1,4Ñ0,8 ʩʤ2 ʭʘʨʘʢʪʝʨʠʟʫʝʪ  ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ  

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʥʝʝ.  

ɻʠʧʝʨʵʭʦʛʝʥʥʳʝ ʟʦʥʳ ʦʙʨʘʟʫʶʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʯʝʪʢʫʶ ʧʦʣʦʩʫ, ʨʘʩʧʦʣʦʞʝʥʥʫ  ʁ

ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʠʣʝʛʘʶʱʝʤʫ ʢ ʣʦʞʫ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʢʨʘʶ ʧʝʯʝʥʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɺʘʬʠʥ ɸ. ɿ., ʇʘʩʝʯʥʠʢʦʚ ɸ. ʇ., ɸʡʜʝʤʠʨʦʚ ɸ. ʅ. ʋɿ-ʩʢʨʠʥʠʥʛ ʢʘʣʴʢʫʣʝʟʥʦʛʦ 

ʭʦʣʝʮʠʩʪʠʪʘ // ʈʦʩʩʠʡʩʢʠʡ ʞʫʨʥʘʣ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʠ, ʛʝʧʘʪʦʣʦʛʠʠ ʠ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ. 1995. 

ˉ3. ʉ. 46-47. 

2. ɻʣʫʰʢʦʚ ʅ. ʀ., ʄʦʩʷʛʠʥ ɺ. ɹ., ɺʝʨʭʦʚʩʢʠʡ ɺ. ʉ., ʉʘʬʠʥ ʄ. ɻ., ʉʢʦʨʦʜʫʤʦʚ ɸ. ɺ., 

ɻʫʨʠʥʘ ɸ. ɺ. ʄʠʥʠʠʥʚʘʟʠʚʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʣʝʯʝʥʠʠ ʞʝʣʯʥʦʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ ʫ ʙʦʣʴʥʳʭ 

ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ // ʍʠʨʫʨʛʠʷ. ɾʫʨʥʘʣ ʠʤ. ʅ. ʀ. ʇʠʨʦʛʦʚʘ. 2010. ˉ10. ʉ. 53-

58. 

3. ɼʠʙʠʨʦʚ ʄ. ɼ. ʄʠʥʠʤʘʣʴʥʦ ʠʥʚʘʟʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʣʝʯʝʥʠʠ ʦʩʪʨʦʛʦ 

ʭʦʣʝʮʠʩʪʠʪʘ, ʭʦʣʝʜʦʭʘʣʠʪʠʘʟʘ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʞʝʣʪʫʭʠ  // ɼʦʢʪʦʨ ʈʫ. 2015.-ˉ1(11). ʉ 66-67. 

4. ɽʚʜʦʰʝʥʢʦ ɺ. ɺ. ʃʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ ʭʠʨʫʨʛʠʷ ʦʩʪʨʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ: ɸʚʪʦʨʝʬ. ʜʠʩ. ... 

ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ. ʄ., 1995. 

5. ɹʨʶʭʦʚʝʮʢʠʡ ʖ. ɸ., ɹʫʣʘʥʦʚ ʄ. ʅ., ɹʫʨʘʚʠʭʠʥʘ ʊ. ɸ. ʂʣʠʥʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʝ. ʄ.: ɺʀɼɸʈ, ʊ. 5. 1998. 360 ʩ. 

6. ʂʫʨʙʘʥʦʚ ʌ. ʉ., ʏʠʥʠʢʦʚ ʄ. ɸ., ɸʣʠʝʚ ʖ. ɻ. ʍʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʦʩʪʨʦʛʦ 

ʢʘʣʴʢʫʣʝʟʥʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ ʩ ʜʦʩʫʪʦʯʥʦʡ ʚʳʧʠʩʢʦʡ ʙʦʣʴʥʳʭ // ʍʠʨʫʨʛʠʷ. ɾʫʨʥʘʣ 

ʠʤ.ʅ.ʅ.ʇʠʨʘʛʦʚʘ. 2019. ̄2.-ʉ. 32-39. 

7. ɹʦʨʦʜʝʮʢʠʡ ɹ. ʄ. ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʭʦʣʘʥʛʠʦʧʘʥʢʨʝʘʪʦʛʨʘʬʠʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʣʫʯʝʚʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʚʣʠʷʥʠʝ ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʦʡ ʭʦʣʘʥʛʠʦʧʘʥʢʨʝʘʪʦʛʨʘʬʠʠ ʥʘ ʪʘʢʪʠʢʫ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʘ ʚ ʩʪʘʮʠʦʥʘʨʝ // 

ʈʦʩʩʠʡʩʢʠʡ ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. 2016. ʊ. 6. ˉ1. ʉ. 48-54. 

8. ʅʘʪʨʦʰʚʠʣʠ ʀ. ɻ. ʇʫʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʘʢʪʠʢʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ6. 2023 

https://doi.org/10.33619/2414-2948/91 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 196 

 

ʦʩʪʨʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʮʝʥʪʨʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʠʩʩ. ... ʜ-ʨʘ ʤʝʜ. ʥʘʫʢ. 

ɽʢʘʪʝʨʠʥʙʫʨʛ, 2019. 

9. ʊʫʨʙʠʥ ʄ. ɺ., ʏʝʨʢʘʩʦʚ ʄ. ʌ., ɼʝʛʪʷʨʝʚ ʆ. ʃ., ʂʨʘʩʝʥʢʦʚ ʖ. ɺ., ɹʦʥʜʘʨʝʥʢʦ ɺ. ɸ. 

ʆʧʳʪ ʚʳʧʦʣʥʝʥʠʷ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʠ ʧʨʠ ʦʩʣʦʞʥʝʥʥʳʭ ʬʦʨʤʘʭ ʦʩʪʨʦʛʦ 

ʭʦʣʝʮʠʩʪʠʪʘ // ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. 2018. ˉ5. ʉ. 58-58. 

10. ɹʭʘʨʛʘʚʘ ʉ., ɹʭʘʨʛʘʚʳ ʉ. ʂ., ʉʘʥʜʨʠʢʦʚ ɺ. ɸ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ. ʈʫʢʦʚʦʜʩʪʚʦ. ʄ.: ɻʕʆʊɸʈ-ʄʝʜʠʘ. 2023. 432 ʩ.  

11. ʉʠʚʦʢʦʥʴ ʅ. ʀ., ɻʨʝʷʩʝʚ ɺ. ʀ. ʃʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ɾʂɹ ʥʘ ʢʫʨʦʨʪʝ // ʄʘʪʝʨʠʘʣʳ 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 2003. ʉ. 55. 

12. ʉʠʚʦʢʦʥʴ ʅ. ʀ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ ʜʦ ʠ ʧʦʩʣʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ 

ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʠ ʚ ʫʩʣʦʚʠʷʭ ʨʘʥʥʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ ɽʩʩʝʥʪʫʢʩʢʦʛʦ 

ʠʩʪʦʯʥʠʢʘ: ʘʚʪʦʨʝʬ. ʜʠʩʩ. ... ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ. ʉʪʘʚʨʦʧʦʣʴ, 2010. 22 ʩ. 

13. ʊʠʤʝʨʙʫʣʘʪʦʚ ɺ. ʄ., ʊʠʤʝʨʙʫʣʘʪʦʚ ʐ. ɺ., ʊʠʤʝʨʙʫʣʘʪʦʚ ʄ. ɺ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ // ʍʠʨʫʨʛʠʷ. ɾʫʨʥʘʣ ʠʤ. ʅ. ʀ. ʇʠʨʦʛʦʚʘ. 2018. ˉ9. ʉ. 61-65. 

14. ʉʘʞʠʥ ɸ. ɺ. ʋʩʢʦʨʝʥʥʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʧʨʠ ʦʩʪʨʦʤ ʭʦʣʝʮʠʩʪʠʪʝ: ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ // ʍʠʨʫʨʛʠʷ. ɾʫʨʥʘʣ ʠʤ. ʅ.ʀ. 

ʇʠʨʦʛʦʚʘ. 2018. ˉ12. ʉ. 13-20. 

15. Block B., Block B. Color atlas of ultrasound anatomy. Stuttgart: Thieme, 2004.  

16. ʄʘ ʆ. ɼ., ʄʘʪʠʵʨ ɼ. ʈ. ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʥʝʦʪʣʦʞʥʦʡ ʤʝʜʠʮʠʥʝ. ʄ.: 

ɹʀʅʆʄ. ʃʘʙ. ʟʥʘʥʠʡ, 2010. 390 ʩ. 

17. Gomes C. A., Junior, C. S., Di Saveiro, S., Sartelli, M., Kelly, M. D., Gomes, C. C., ... & 

de F§del Guimar«es, S. Acute calculous cholecystitis: Review of current best practices // World 

journal of gastrointestinal surgery. 2017. V. 9. ˉ5. P. 118. 

https://doi.org/10.4240%2Fwjgs.v9.i5.118 

18. Jansen S., Stodolski M., Zirngibl H., Gºdde D., Ambe P. C. Advanced gallbladder 

inflammation is a risk factor for gallbladder perforation in patients with acute cholecystitis // World 

Journal of Emergency Surgery. 2018. V. 13. ˉ1. P. 1-6. https://doi.org/10.1186/s13017-018-0169-2 

19. Kerwat D. A., Zargaran A., Bharamgoudar R., Arif N., Bello G., Sharma B., Kerwat R. 

Early laparoscopic cholecystectomy is more cost-effective than delayed laparoscopic 

cholecystectomy in the treatment of acute cholecystitis // ClinicoEconomics and Outcomes 

Research. 2018. P. 119-125. 

20. Yu H., Chan E. E. H., Lingam P., Lee J., Woon W. W. L., Low J. K., Shelat V. G. Index 

admission laparoscopic cholecystectomy for acute cholecystitis restores Gastrointestinal Quality of 

Life Index (GIQLI) score // Annals of Hepato-biliary-pancreatic Surgery. 2018. V. 22. ˉ1. P. 58-65. 

https://doi.org/10.14701/ahbps.2018.22.1.58 

21. Soper N. J., Stockmann P. T., Dunnegan D. L., Ashley S. W. Laparoscopic 

cholecystectomy the new ógold standardô? // Archives of surgery. 1992. V. 127. ˉ8. P. 917-923. 

https://doi.org/10.1001/archsurg.1992.01420080051008 

 

References: 

1. Vafin, A. Z., Pasechnikov, A. P., & Aidemirov, A. N. (1995). UZ-skrining kal'kuleznogo 

kholetsistita. Rossiiskii zhurnal gastroenterologii, gepatologii i koloproktologii, (3), 46-47. (in 

Russian). 

2. Glushkov, N. I., Mosyagin, V. B., Verkhovskii, V. S., Safin, M. G., Skorodumov, A. V., & 

Gurina, A. V. (2010). Miniinvazivnye vmeshatel'stva v lechenii zhelchnokamennoi bolezni u 

bol'nykh pozhilogo i starcheskogo vozrasta. Khirurgiya. Zhurnal im. NI Pirogova, (10), 53-58. (in 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ6. 2023 

https://doi.org/10.33619/2414-2948/91 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 197 

 

Russian). 

3. Dibirov, M. D. (2015).Minimal'no invazivnoe vmeshatel'stvo v lechenii ostrogo 

kholetsistita, kholedokhalitiaza i mekhanicheskoi zheltukhi. Doktor Ru, (1(11)), 66-67. (in Russian). 

4. Evdoshenko, V. V. (1995). Laparoskopicheskaya khirurgiya ostrogo kholetsistita: Avtoref. 

dis. ... kand. med. nauk. Moscow. (in Russian). 

5. Bryukhovetskii, Yu. A., Bulanov, M. N., & Buravikhina, T. A. (1998). Klinicheskoe 

rukovodstvo po ul'trazvukovoi diagnostike. Moscow. (in Russian). 

6. Kurbanov, F. S., Chinikov, M. A., & Aliev, Yu. G. (2019). Khirurgicheskoe lechenie ostrogo 

kal'kuleznogo kholetsistita s dosutochnoi vypiskoi bol'nykh. Khirurgiya. Zhurnal im.N.N.Piragova, 

(2), 32-39. (in Russian). 

7. Borodetskii, B. M. (2016). Magnitno-rezonansnaya kholangiopankreatografiya v 

klinicheskoi praktike. Sravnitel'naya otsenka luchevykh metodov diagnostiki i vliyanie magnitno-

rezonansnoi kholangiopankreatografii na taktiku vedeniya patsienta v statsionare. Rossiiskii 

elektronnyi zhurnal luchevoi diagnostiki, 6(1), 48-54. (in Russian). 

8. Natroshvili, I. G. (2019). Puti optimizatsii taktiki khirurgicheskogo lecheniya bol'nykh 

ostrym kholetsistitom. Rezul'taty mnogotsentrovogo issledovaniya: Diss. ... d-r med. nauk. 

Ekaterinburg. (in Russian). 

9. Turbin, M. V., Cherkasov, M. F., Degtyarev, O. L., Krasenkov, Yu. V., & Bondarenko, V. A. 

(2018). Opyt vypolneniya laparoskopicheskoi kholetsistektomii pri oslozhnennykh formakh ostrogo 

kholetsistita. Sovremennye problemy nauki i obrazovaniya, (5), 58-58. (in Russian). 

10. Bkhargava, S., Bkhargavy, S. K., & Sandrikov, V. A. (2023). Differentsial'naya 

ul'trazvukovaya diagnostika. Rukovodstvo. Moscow. (in Russian). 

11. Sivokon', N. I., & Greyasev, V. I. (2003). Lechenie bol'nykh ZhKB na kurorte. In 

Materialy Vserossiiskoi nauchno-prakticheskoi konferentsii, 55. (in Russian). 

12. Sivokon', N. I. (2010). Funktsional'noe sostoyanie pecheni do i posle laparoskopicheskoi 

kholetsistektomii v usloviyakh rannego primeneniya mineral'noi vody essentukskogo istochnika: 

avtoref. dis. ... kand. med. nauk. Stavropol'. (in Russian). 

13. Timerbulatov, V. M., Timerbulatov, Sh. V., & Timerbulatov, M. V. (2018). Klassifikatsiya 

khirurgicheskikh oslozhnenii. Khirurgiya. Zhurnal im. N.I. Pirogova, (9), 61-65. (in Russian). 

14. Sazhin, A. V. (2018). Uskorennoe vyzdorovlenie pri ostrom kholetsistite: 

promezhutochnye rezul'taty prospektivnogo randomizirovannogo issledovaniya. Khirurgiya. 

Zhurnal im. N.I. Pirogova, (12), 13-20. (in Russian). 

15. Block, B., & Block, B. (2004). Color atlas of ultrasound anatomy. Stuttgart: Thieme. 

16. Ma, O. D., & Matier, D. R. (2010). Ul'trazvukovoe issledovanie v neotlozhnoi meditsine. 

Moscow. (in Russian). 

17. Gomes, C. A., Junior, C. S., Di Saveiro, S., Sartelli, M., Kelly, M. D., Gomes, C. C., ... & 

de F§del Guimar«es, S. (2017). Acute calculous cholecystitis: Review of current best practices. 

World journal of gastrointestinal surgery, 9(5), 118. https://doi.org/10.4240%2Fwjgs.v9.i5.118 

18. Jansen, S., Stodolski, M., Zirngibl, H., Gºdde, D., & Ambe, P. C. (2018). Advanced 

gallbladder inflammation is a risk factor for gallbladder perforation in patients with acute 

cholecystitis. World Journal of Emergency Surgery, 13(1), 1-6. https://doi.org/10.1186/s13017-018-

0169-2 

19. Kerwat, D. A., Zargaran, A., Bharamgoudar, R., Arif, N., Bello, G., Sharma, B., & 

Kerwat, R. (2018). Early laparoscopic cholecystectomy is more cost-effective than delayed 

laparoscopic cholecystectomy in the treatment of acute cholecystitis. ClinicoEconomics and 

Outcomes Research, 119-125. 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ6. 2023 

https://doi.org/10.33619/2414-2948/91 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 198 

 

20. Yu, H., Chan, E. E. H., Lingam, P., Lee, J., Woon, W. W. L., Low, J. K., & Shelat, V. G. 

(2018). Index admission laparoscopic cholecystectomy for acute cholecystitis restores 

Gastrointestinal Quality of Life Index (GIQLI) score. Annals of Hepato-biliary-pancreatic Surgery, 

22(1), 58-65. https://doi.org/10.14701/ahbps.2018.22.1.58 

21. Soper, N. J., Stockmann, P. T., Dunnegan, D. L., & Ashley, S. W. (1992). Laparoscopic 

cholecystectomy the new'gold standard'?. Archives of surgery, 127(8), 917-923. 

https://doi.org/10.1001/archsurg.1992.01420080051008 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 20.04.2023 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

26.04.2023 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʅʠʷʟʦʚ ɹ. ʉ., ʉʘʜʳʢʦʚ ɸ. ɸ., ʅʠʷʟʦʚʘ ʉ. ɹ., ʊʘʣʘʡʙʝʢʦʚʘ ɸ. ʊ., ɸʜʳʣʙʘʝʚʘ ɺ. ɸ., 

ʉʘʜʘʙʘʝʚ ʄ. ɿ. ʋʣʴʪʨʘʟʚʫʢʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʦʞʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʫ ʙʦʣʴʥʳʭ 

ʞʝʣʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ ʧʦʩʣʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʠ ʚ ʨʘʥʥʝʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2023. ʊ. 9. ˉ6. ʉ. 191-198. 

https://doi.org/10.33619/2414-2948/91/25 

 

Cite as (APA): 

Niyazov, B., Sadykov, A., Niyazova, S., Talaibekova, A., Adylbaeva, V., & Sadabaev, M. 

(2023). Ultrasonic Characteristics of the Gallbladder Flood in Patients With Gallstone Disease After 

Laparoscopic Cholecystectomy in the Early Postoperative Period. Bulletin of Science and Practice, 

9(6), 191-198. (in Russian). https://doi.org/10.33619/2414-2948/91/25 
  



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ6. 2023 

https://doi.org/10.33619/2414-2948/91 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 199 

 

ʋɼʂ 617.5-089 https://doi.org/10.33619/2414-2948/91/26 

 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ʇɽʏɽʅʀ  

ʋ ɹʆʃʔʅʓʍ ɾɽʃʏɽʂɸʄɽʅʅʆʁ ɹʆʃɽɿʅʔʖ ɺ ʈɸʅʅɽʄ 

ʇʆʉʃɽʆʇɽʈɸʎʀʆʅʅʆʄ ʇɽʈʀʆɼɽ  

ʇʆʉʃɽ ʃɸʇɸʈʆʉʂʆʇʀʏɽʉʂʆʁ ʍʆʃɽʉʊʕʂʊʆʄʀʀ 

 

Éʅʠʷʟʦʚ ɹ. ʉ., ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʂʳʨʛʳʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʤ. ʉ.ɹ. ɼʘʥʠʷʨʦʚʘ, ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 

Éʉʘʜʳʢʦʚ ɸ. ɸ., ʂʳʨʛʳʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ 

ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʤ. ʉ.ɹ. ɼʘʥʠʷʨʦʚʘ, ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 

Éɹʘʡʛʘʟʘʢʦʚ ɸ. ʊ., ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʂʳʨʛʳʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʤ. ʉ.ɹ. ɼʘʥʠʷʨʦʚʘ, ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 

Éʊʘʣʘʡʙʝʢʦʚʘ ɸ. ʊ., ʂʳʨʛʳʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ 

ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʤ. ʉ.ɹ. ɼʘʥʠʷʨʦʚʘ, ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ  

Éʉʘʜʘʙʘʝʚ ʄ. ɿ., ʂʳʨʛʳʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ 

ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʤ. ʉ.ɹ. ɼʘʥʠʷʨʦʚʘ, ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ  

Éɼʠʥʣʦʩʘʥ ʆ. ʈ., ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʂʳʨʛʳʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʤ. ʉ.ɹ. ɼʘʥʠʷʨʦʚʘ, ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 

 

CHARACTERISTICS OF THE FUNCTIONAL STATE OF THE LIVER  

IN PATIENTS WITH GALLSTONE DISEASE IN THE EARLY POSTOPERATIVE 

PERIOD AFTER LAPAROSCOPIC CHOLESTECTOMY 

 

ÉNiyazov B., Dr. habil., Kyrgyz State Medical Institute 

of retraining and advanced training, Bishkek, Kyrgyzstan 

ÉSadykov A., Kyrgyz State Medical Institute of retraining 

and advanced training, Bishkek, Kyrgyzstan 

ÉBaigazakov A., Dr. habil., Kyrgyz State Medical Institute 

of retraining and advanced training, Bishkek, Kyrgyzstan 

ÉTalaibekova A., Kyrgyz State Medical Institute of retraining 

and advanced training, Bishkek, Kyrgyzstan 

ÉSadabaev M., Kyrgyz State Medical Institute of retraining 

and advanced training, Bishkek, Kyrgyzstan 

ÉDinlosan O., M.D., Kyrgyz State Medical Institute 

of retraining and advanced training, Bishkek, Kyrgyzstan 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ ʫ ʙʦʣʴʥʳʭ 

ʞʝʣʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ, ʧʦʩʣʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʠ ʚ ʨʘʥʥʝʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʛʦʚʦʨʷʪ ʦ ʜʠʬʬʫʟʥʦʤ ʧʦʨʘʞʝʥʠʠ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʧʝʯʝʥʦʯʥʦʡ ʧʘʨʝʥʭʠʤʳ, ʛʣʫʙʦʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʧʝʯʝʥʠ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʞʝʣʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʨʦʚʦʜʠʪʴ ʣʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ 

ʥʦʨʤʘʣʠʟʘʮʠʶ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʚʢʣʶʯʘʶʱʝʝ ʢʘʢ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʪʝʨʘʧʠʶ, ʪʘʢ 

ʠ ʬʦʨʤʠʨʦʚʘʥʥʳʝ ʢʫʨʦʨʪʥʳʝ ʬʘʢʪʦʨʳ. 

 

Abstract. The article presents the results of the functional state of the liver in patients with 

cholelithiasis after laparoscopic cholecystectomy in the early postoperative period. The data 

obtained indicate a diffuse lesion of all elements of the hepatic parenchyma, deep functional 

changes in the liver. To achieve favorable results of surgical treatment of cholelithiasis, it is 
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necessary in the postoperative period to carry out treatment aimed at normalizing metabolism in 

hepatocytes, including both drug therapy and formed resort factors. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ, ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʷ. 

 

Keywords: cholelithiasis, ultrasonic diagnosis, laparoscopic cholecystectomy. 

 

ɾʝʣʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ (ɾʂɹ) ð ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʘʷ ʧʘʪʦʣʦʛʠʷ ʦʨʛʘʥʦʚ 

ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ [1, 4, 6, 7, 14, 15, 17, 21].  

ɺ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʥʠʡ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʞʝʣʯʥʦʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ 

ʩʦʩʪʘʚʣʷʝʪ 15ï20% [1, 8, 10, 16, 17, 20].  

ʀʟ ʛʦʜʘ ʚ ʛʦʜ ʦʪʤʝʯʘʝʪʩʷ ʥʝʫʢʣʦʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʦ ʧʦʚʦʜʫ 

ʢʘʣʴʢʫʣʝʟʥʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ. ʀʩʪʦʨʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ 

ʞʝʣʯʥʦʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 100 ʣʝʪ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʣʠʩʴ 

ʧʦʜʭʦʜʳ ʠ ʚʦʟʟʨʝʥʠʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʋʰʣʠ ʚ ʧʨʦʰʣʦʝ 

ʦʨʛʘʥʦʩʦʭʨʘʥʷʶʱʠʝ ʦʧʝʨʘʮʠʠ ʭʦʣʝʮʠʩʪʦʤʠʠ ʠ ʭʦʣʝʮʠʩʪʦʣʠʪʦʪʦʤʠʠ. ʃʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ 

ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʩʪʘʣʘ ʚʝʜʫʱʠʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʞʝʣʯʥʦʢʘʤʝʥʥʦʡ 

ʙʦʣʝʟʥʠ ʚ ʩʠʣʫ ʩʚʦʝʡ ʤʘʣʦʡ ʪʨʘʚʤʘʪʠʯʥʦʩʪʠ, ʢʦʩʤʝʪʠʯʥʦʩʪʠ, ʤʘʣʦʡ ʠʥʚʘʟʠʠ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʃʍʕ ʷʚʣʷʝʪʩʷ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʚ ʣʝʯʝʥʠʠ 

ɾʂɹ [5, 8, 11, 13, 15, 22].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʤʝʥʴʰʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʢ ʚʳʧʦʣʥʝʥʠʶ ʃʍʕ ʧʦ ʧʦʚʦʜʫ 

ʦʩʪʨʦʛʦ ʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ [6, 9, 10, 14, 16, 19].  

ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʢ ʥʠʤ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ, ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ ʠʥʪʨʘ- (0,3ï

0,5%) ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ (0,7ï3,1%), ʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʣʝʪʘʣʴʥʦʩʪʴ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʢʣʠʥʠʢ ʦʪ 6% ʜʦ 8%. 

ʃʍʕ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʣʘʙʦʨʘʪʦʨʥʳʤʠ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘʤʠ, ʠʤʝʝʪ ʣʝʛʢʠʡ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʢʦʨʦʪʢʦʝ ʧʨʝʙʳʚʘʥʠʝ ʚ 

ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʩʪʘʮʠʦʥʘʨʝ, ʣʫʯʰʠʡ ʢʦʩʤʝʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ 

ʧʘʪʦʣʦʛʠʠ. ɸʢʪʫʘʣʴʥʳ ʠ ʰʠʨʦʢʦ ʜʠʩʢʫʪʠʨʫʝʤʳʝ, ʧʦ-ʧʨʝʞʥʝʤʫ, ʚʦʧʨʦʩ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ 

ʦʩʪʨʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ ʠ ʢʦʥʚʝʨʩʠʠ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ. 

ɾʝʣʯʥʦʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ ʠ ʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʘ ʧʨʦʙʣʝʤʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʣʦʞʥʝʥʠʡ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʃʍʕ ʘʢʪʫʘʣʴʥʳ [2, 3, 9, 11, 12, 18, 21].  

ʆʜʥʘʢʦ ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ ʧʦʩʣʝ 

ʃʍʕ. ʕʪʦ ʠ ʷʚʠʣʦʩʴ ʧʦʚʦʜʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʘʰʝʡ ʨʘʙʦʪʳ. ʎʝʣʴ ʨʘʙʦʪʳ: ʦʧʨʝʜʝʣʠʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ ʫ ʙʦʣʴʥʳʭ ɾʂɹ, ʧʦʩʣʝ ʃʍʕ ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʛ. ɼʞʘʣʘʣ-ɸʙʘʜ, ʚ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ 

ʦʙʣʘʩʪʥʦʡ ʙʦʣʴʥʠʮʝ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ. ʇʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ 104 ʙʦʣʴʥʳʭ, ʩ 

ʞʝʣʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ. ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ 104 ʙʦʣʴʥʳʭ. ʇʦ ʧʦʣʦʚʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʨʝʦʙʣʘʜʘʣʠ ʞʝʥʱʠʥʳ 
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(ʊʘʙʣʠʮʘ 1). ʇʦ ʚʦʟʨʘʩʪʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ð ʠʤʝʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʘʮʠʝʥʪʦʚ ʦʪ 

30 ʜʦ 60 ʣʝʪ (ʊʘʙʣʠʮʘ 2). ʀʟ ʥʠʭ ʭʨʦʥʠʯʝʩʢʠʤ ʢʘʣʴʢʫʣʝʟʥʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ ʦʧʝʨʠʨʦʚʘʥʦ 

68 (65,4%) ʠ ʦʩʪʨʳʤ ʢʘʣʴʢʫʣʝʟʥʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ ʦʧʝʨʠʨʦʚʘʥʦ 36 (34,6%) ʧʘʮʠʝʥʪʦʚ. 

 
ʊʘʙʣʠʮʘ 1 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɹʆʃʔʅʓʍ ɾʂɹ ʇʆ ʇʆʃʋ 
 

ɾʝʥʱʠʥʳ ʄʫʞʯʠʥʳ 

82 (78,8%) 22 (22,2%) 

 

ʊʘʙʣʠʮʘ 2  

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɹʆʃʔʅʓʍ ɾʂɹ ʇʆ ɺʆɿʈɸʉʊʋ 
 

ɺʦʟʨʘʩʪ, ʣʝʪ ɾʝʥʱʠʥʳ ʄʫʞʯʠʥʳ ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ % 

ɼʦ 30 8 2 10 9,6% 

31ï40 18 4 22 21,1% 

41ï50 21 9 30 28,9% 

51ï60 24 4 28 26,9% 

61ï70 8 2 10 9,7% 

ʉʪʘʨʰʝ 70 3 1 4 3,8% 

ɺʩʝʛʦ 82 22 104 100% 

 

ʍʠʨʫʨʛʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʜʝʡʩʪʚʫʝʪ ʥʘ ʦʨʛʘʥʠʟʤ ʙʦʣʴʥʦʛʦ, 

ʚʳʟʳʚʘʶʪ ʫ ʧʘʮʠʝʥʪʦʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʟʘʚʠʩʷʪ ʦʪ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʦʪ ʦʙʲʝʤʘ ʠ ʪʨʘʚʤʘʪʠʯʥʦʩʪʠ ʦʧʝʨʘʮʠʠ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʡ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʪʦ ʝʩʪʴ ʧʝʨʠʦʜʘ ʦʪ ʦʢʦʥʯʘʥʠʷ ʦʧʝʨʘʮʠʠ ʜʦ ʧʦʣʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʙʦʣʴʥʳʭ [10, 15, 22].  

ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʝʯʝʥʠ ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʫ ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ 

ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʦʙʤʝʥʘ ʚ ʧʝʯʝʥʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ 

ʨʘʥʝʝ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʧʝʯʝʥʠ, ʥʦ ʠ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʪʨʘʚʤʦʡ, ʥʘʨʢʦʟʦʤ ʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ 

ʧʨʦʮʝʥʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 3.  

 

ʊʘʙʣʠʮʘ 3  

ʂʆʃʀʏɽʉʊɺɽʅʅɸʗ ʀ ʇʈʆʎɽʅʊʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʃɸɹʆʈɸʊʆʈʅʓʍ ʇʆʂɸɿɸʊɽʃɽʁ 

ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ʇɽʏɽʅʀ ʋ ɹʆʃʔʅʓʍ ɾʂɹ ʇʆʉʃɽ ʃʍʕ (7-ʩʫʪʢʠ) 
 

ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʠ ʭʨʦʥʠʯʝʩʢʠʡ ʢʘʣʴʢʫʣʝʟʥʳʡ 

ʭʦʣʝʮʠʩʪʠʪ 

ʦʩʪʨʳʡ ʢʘʣʴʢʫʣʝʟʥʳʡ 

ʭʦʣʝʮʠʩʪʠʪ 

ʘʙʩ. ˉ68 % ʘʙʩ. ˉ36 % 

ʇʦʚʳʰʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ 42 61,8 26 72,2 

ʇʦʥʠʞʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ 26 38,2 10 27,8 

ʇʦʚʳʰʝʥʠʝ Hb 46 68,8 22 61,2 

ʉʥʠʞʝʥʠʝ Hb 22 31,8 14 38,8 

ʇʦʚʳʰʝʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ð ð 28 77.7 
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ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʠ ʭʨʦʥʠʯʝʩʢʠʡ ʢʘʣʴʢʫʣʝʟʥʳʡ 

ʭʦʣʝʮʠʩʪʠʪ 

ʦʩʪʨʳʡ ʢʘʣʴʢʫʣʝʟʥʳʡ 

ʭʦʣʝʮʠʩʪʠʪ 

ʘʙʩ. ˉ68 % ʘʙʩ. ˉ36 % 

ʉʥʠʞʝʥʠʝ ʣʝʡʢʦʮʠʪʦʚ 5 7,3 8 22,2 

ʉʥʠʞʝʥʠʝ ʘʣʴʙʫʤʠʥʘ  30 44,1 17 41,7 

ʇʦʚʳʰʝʥʠʝ ʘʣʴʙʫʤʠʥʘ 38 55,9 19 58,3 

ʇʦʚʳʰʝʥʠʝ ʛʣʦʙʫʣʠʥʘ 32 47,1 14 39,9 

ʉʥʠʞʝʥʠʝ ʛʣʦʙʫʣʠʥʘ 36 52,9 22 61,1 

ʇʦʚʳʰʝʥʠʝ ɸ/ɻ 

ʢʦʵʬʬʠʮʠʝʥʪʘ 

38 55,8 20 55,6 

ʉʥʠʞʝʥʠʝ ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪʘ 30 35,3 16 44,4 

ʇʦʚʳʰʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ 13 19,1 13 16,7 

ʉʥʠʞʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥ 55 80,9 23 83,3 

ʇʦʚʳʰʝʥʠʝ ʪʨʠʛʣʠʮʝʨʠʜʦʚ 10 14,8 6 16,7 

ʉʥʠʞʝʥʠʝ ʪʨʠʛʣʠʮʝʨʠʜʦʚ 58 85,2 30 83,3 

ʇʦʚʳʰʝʥʠʝ ʃʇʅʇ 8 11,7 6 19,5 

ʉʥʠʞʝʥʠʝ ʃʇʅʇ 60 88,3 30 80,5 

ʇʦʚʳʰʝʥʠʝʃʇɺʇ 7 10,3 7 19,4 

ʉʥʠʞʝʥʠʝ ʃʇɺʇ 61 89,7 29 80,6 

ʇʦʚʳʰʝʥʠʝ ʙʠʣʠʨʫʙʠʥʘ 12 20,6 6 16,6 

ʉʥʠʞʝʥʠʝ ʙʠʣʠʨʫʙʠʥʘ 54 79,4 30 83,4 

ʇʦʚʳʰʝʥʠʝ ACT 12 17,7 4 11,2 

ʉʥʠʞʝʥʠʝ ACT 56 82,3 32 88,8 

ʇʦʚʳʰʝʥʠʝ ɸʃʊ 11 16,2 5 13,9 

ʉʥʠʞʝʥʠʝ ɸʃʊ 57 83,8 31 86,1 

ʇʦʚʳʰʝʥʠʝ ʑʌ 7 10,3 4 11,2 

ʉʥʠʞʝʥʠʝ ʑʌ 61 89,7 32 88,8 

ʇʦʚʳʰʝʥʠʝ ɻɻʊ 10 13,3 5 13,9 

ʉʥʠʞʝʥʠʝ ɻɻʊ 58 86,7 31 86,1 

 

ʇʨʠ ʣʘʙʦʨʘʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʦʣʴʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʢʘʣʴʢʫʣʝʟʥʳʭ 

ʭʦʣʝʮʠʩʪʠʪʦʚ ʚʳʷʚʣʝʥʳ ʧʦʚʳʰʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ 

ʭʦʣʝʮʠʩʪʠʪʝ ʫ 42 (61,8%), ʧʨʠ ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʫ 26 (72,2%) ʙʦʣʴʥʳʭ. 

ʇʦʚʳʰʝʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʫ 46 (68,8%) ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ, 

ʧʨʠ ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ 22 (61,2%) ʧʘʮʠʝʥʪʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʦʚʳʰʝʥʠʝ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʥʝ ʙʳʣʦ, ʧʨʠ ʦʩʪʨʦʤ 

ʭʦʣʝʮʠʩʪʠʪʝ ʧʦʚʳʰʝʥʠʝ ʫ 28 (77,7%) ʧʘʮʠʝʥʪʦʚ. ʉʆʕ ʙʳʣʘ ʫʩʢʦʨʝʥʘ ʧʨʠ ʍʂʍ ʫ 19 (27,9%) 

ʙʦʣʴʥʳʭ ʜʦ 10 ʤʤ/ʯ., ʫ 33 (48,6%) ð ʦʪ 10 ʜʦ 20 ʤʤ/ʯ., ʫ 16 (23,5%) ð ʙʦʣʴʰʝ 20 ʤʤ/ʯ. 

ʋʩʢʦʨʝʥʠʝ ʉʆʕ ʦʪʤʝʯʝʥʳ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʩ ʦʩʪʨʳʤ ʢʘʣʴʢʫʣʝʟʥʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ . 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʨʦʚʠ ʫ ʙʦʣʴʥʳʭ ʩ ʦʩʪʨʳʤ ʢʘʣʴʢʫʣʝʟʥʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ 

ʦʢʘʟʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ. ʏʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʣʴʙʫʤʠʥʦʚ 

ʩʥʠʞʝʥʠʝ ʫ 30 ʧʘʮʠʝʥʪʦʚ (44,1%), ʧʦʚʳʰʝʥʠʝ ʫ 38 (55,9%) ʧʨʠ ʍʂʍ; ʧʨʠ ʆʂʍ-ʩʥʠʞʝʥʠʝ ʫ 

17 (41,7%), ʧʦʚʳʰʝʥʠʝ ʫ 19 (58,3%); 

ʋ 32 (47,1%) ʧʘʮʠʝʥʪʦʚ ʍʂʍ ʙʳʣʠ ʧʦʚʳʰʝʥʳ ʛʣʦʙʫʣʠʥʳ, ʩʥʠʞʝʥʠʝ ʫ 36 (52,9%), ʧʨʠ 

ʆʂʍ ʫ 14 ʧʦʚʳʰʝʥ (39,9%), ʩʥʠʞʝʥʠʝ ʫ 22 (61,1%). ʇʦʚʳʰʝʥʠʝ ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠ 

ʭʨʦʥʠʯʝʩʢʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʫ 38 (55,8%), ʩʥʠʞʝʥʠʝ ʫ 30 (35,3%) ʧʘʮʠʝʥʪʦʚ, 

ʧʦʚʳʰʝʥʠʝ ʧʨʠ ʦʩʪʨʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʫ 20 (55,6%), ʩʥʠʞʝʥʠʝ ʫ 16 (44,4%) ʧʘʮʠʝʥʪʦʚ. 
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ʇʦʚʳʰʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ ʧʨʠ ʍʂʍ ʫ 13(19,1%) ʧʨʠ ʆʂʍ ʫ 13 (16,7%), ʩʥʠʞʝʥʠʝ 

ʭʦʣʝʩʪʝʨʠʥʘ ʫ 55(80,9%) ʧʨʠ ʍʂʍ, ʧʨʠ ʆʂʍ ð 23 (83,3%), ʪʨʠʛʣʠʮʝʨʠʜʳ ʧʦʚʳʰʝʥʠʝ 

10 (14,8%) ʠ ʩʥʠʞʝʥʠʝ ð 58(85,2%) ʧʨʠ ʍʂʍ, ʧʨʠ ʆʂʍ ð 6 (16,7%) ʠ 30 (83,3%); ʃʇʅʇ 

ʧʦʚʳʰʝʥʠʝ 8 (11,7%) ʠ ʩʥʠʞʝʥʠʝ 60 (88,3%) ʧʨʠ ʍʂʍ, ʧʨʠ ʆʂʍ ð 6 (19,5%) ʠ 30 (80,5%); 

ʃʇɺʇ ʧʦʚʳʰʝʥʠʝ 7 (10,3%) ʠ ʩʥʠʞʝʥʠʝ 61 (89,7%) ʧʨʠ ʍʂʍ, ʧʨʠ ʆʂʍ ð 7 (19,4%) ʠ 

29 (80,6%); ʇʦʚʳʰʝʥʠʝ ʙʠʣʠʨʫʙʠʥʘ ʧʨʠ ʍʂʍ ʫ 12 (20,6%) ʧʨʠ ʆʂʍ ʫ 6 (16,6%), ʩʥʠʞʝʥʠʝ 

ʙʠʣʠʨʫʙʠʥʘ ʫ 54 (79,4%) ʧʨʠ ʍʂʍ, ʧʨʠ ʆʂʍ ï 30 (83,4%); ɸʉʊ ʧʦʚʳʰʝʥʠʝ 12 (17,7%) ʠ 

ʩʥʠʞʝʥʠʝ ð 56 (82,3%) ʧʨʠ ʍʂʍ, ʧʨʠ ʆʂʍ ð 4 (11,2%) ʠ 32 (88,8%); ɸʃʊ ʧʦʚʳʰʝʥʠʝ 

11 (16,2%) ʠ ʩʥʠʞʝʥʠʝ 57 (83,8%) ʧʨʠ ʍʂʍ, ʧʨʠ ʆʂʍ ð 5 (13,9%) ʠ 31 (86,1%); ʑʌ 

ʧʦʚʳʰʝʥʠʝ 7 (10,3%) ʠ ʩʥʠʞʝʥʠʝ 61 (89,7%) ʧʨʠ ʍʂʍ, ʧʨʠ ʆʂʍ ð 4 (11,2%) ʠ 32 (88,8%); 

ʇʦʚʳʰʝʥʠʝ ɻɻʊ ʧʨʠ ʍʂʍ ʫ 10 (13,3%) ʧʨʠ ʆʂʍ ʫ 5 (13,9%), ʩʥʠʞʝʥʠʝ ɻɻʊ ʫ 58 (86,7%) ʧʨʠ 

ʍʂʍ, ʧʨʠ ʆʂʍ ð 31 (86,1%); 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʫ ʙʦʣʴʥʳʭ ɾʂɹ ʧʦʩʣʝ ʃʍʕ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ 4  

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɹʀʆʍʀʄʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ ʂʈʆɺʀ 

 ʋ ɹʆʃʔʅʓʍ ɾʂɹ ʇʆʉʃɽ ʃʍʕ (7-ʩʫʪʢʠ) 
 

ʇʦʢʘʟʘʪʝʣʠ ɼʦ ʦʧʝʨʘʮʠʠ ʇʦʩʣʝ ʦʧʝʨʘʮʠʠ 

ʭʨʦʥʠʯʝʩʢʠʡ 

ʢʘʣʴʢʫʣʝʟʥʳʡ 

ʭʦʣʝʮʠʩʪʠʪ 

ʦʩʪʨʳʡ 

ʢʘʣʴʢʫʣʝʟʥʳʡ 

ʭʦʣʝʮʠʩʪʠʪ 

ʭʨʦʥʠʯʝʩʢʠʡ 

ʢʘʣʴʢʫʣʝʟʥʳʡ 

ʭʦʣʝʮʠʩʪʠʪ 

ʦʩʪʨʳʡ 

ʢʘʣʴʢʫʣʝʟʥʳʡ 

ʭʦʣʝʮʠʩʪʠʪ 

ʆʙʱʠʡ ʙʝʣʦʢ ʛ/ʣ  78,51Ñ2,54 79,43Ñ3,69 78,72Ñ4,87* 79,16Ñ4,87** 

ɸʣʴʙʫʤʠʥʳ ʛ/ʣ 33,62Ñ1,68 34,6Ñ0,84 52,8Ñ0,49* 51,8Ñ0,73** 

ɻʣʦʙʫʣʠʥʳ ʛ/ʣ 63,15Ñ1,6 64,1Ñ2,2 62,2Ñ1,5* 63,4Ñ1,6** 

ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪ  2,51Ñ0,52 2,56Ñ0,75 3,05Ñ0,05* 3,08Ñ0,07** 

ʇʨʦʪʨʦʤʙʠʥ, % 83,26Ñ3,78 84,15Ñ4.56 86,92Ñ4,14 87,3Ñ6,28 

ɹʠʣʠʨʫʙʠʥ, ʄʢʤʦʣʴ/ʣ 26,6Ñ186 28,5Ñ2,53 23,06Ñ0,41* 23,57Ñ0,51** 

ʍʦʣʝʩʪʝʨʠʥ, ʄʤʦʣʴ/ʣ 6,36Ñ0,53 6,46Ñ0,31 6,15Ñ0,29* 6,21Ñ0,42** 

ʊʨʠʛʣʠʮʝʨʠʜʳ ʄʤʦʣʴ/ʣ 1,80Ñ0,76 1,83Ñ0,65 1,82Ñ0.74* 1.85Ñ0,96** 

ʃʇɺʇ ʄʤʦʣʴ/ʣ 3,63Ñ0,81 3,74Ñ0,6 3,44Ñ0,45* 3,42Ñ0,46** 

ʃʇʅʇ ʄʤʦʣʴ/ʣ 4,74Ñ0,45 4,82Ñ0.89 4,92Ñ0,74* 5,85Ñ0.96* 

ACT ɽʜ./ʣ 56,61Ñ1,66 56,51Ñ1,71 45,12Ñ0,06* 45,02Ñ0,62** 

ɸʃʊ ɽʜ./ʣ 68,65Ñ1,9 68,7Ñ1,8 45,51Ñ0,02* 45,18Ñ0,20** 

ʑʌ ɽʜ./ʣ 143,51Ñ0,51 142,6Ñ0,72 131,4Ñ0,71* 132,1Ñ0,21** 

ɻɻʊ ɽʜ./ʣ 83,52Ñ2,45 82,61Ñ1,56 72,07Ñ0,08* 73,08Ñ0,1** 

ʈ ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʦʧʝʨʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ: * ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʠ P<0,05 

. ** ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʠ ʈ<0,001 ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ 

 

ɸʥʘʣʠʟ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʘʥʥʝʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʨʦʠʩʭʦʜʠʪ ʫʛʣʫʙʣʝʥʠʝ ʥʘʨʫʰʝʥʠʡ ʚʩʝʭ ʚʠʜʦʚ ʦʙʤʝʥʘ ʚ ʧʝʯʝʥʠ, 

ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʨʘʥʝʝ ʨʘʟʚʳʚʰʠʤʠʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ 

ʧʝʯʝʥʠ, ʥʦ ʠ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʪʨʘʚʤʦʡ ʠ ʥʘʨʢʦʟʦʤ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ, ʨʘʟʣʠʯʠʝ ʩ ʜʦʦʧʝʨʘʮʠʦʥʥʳʤʠ ʜʘʥʥʳʤʠ ʥʝʜʦʩʪʦʚʝʨʥʦ 

(ʨ>0,05). ʆʙʱʠʡ ʙʝʣʦʢ ʚ ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʠ 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʷ ʚ ʙʣʠʞʘʡʰʠʝ ʩʨʦʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʥʝ ʩʥʠʞʘʣʘ ʝʛʦ 

ʫʨʦʚʥʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʣʴʙʫʤʠʥʘ, ʟʘʚʠʩʝʣʘ ʦʪ ʪʷʞʝʩʪʠ ʧʨʦʮʝʩʩʘ ʚ ʧʝʯʝʥʠ, ʠʩʭʦʜʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ. ʃʍʕ ʦʢʘʟʳʚʘʣʘ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʝʣʢʦʚʦʦʙʨʘʟʫʶʱʫʶ 
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ʬʫʥʢʮʠʶ ʧʝʯʝʥʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʢʘʣʴʢʫʣʝʟʥʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ ʩʨʝʜʥʝ-ʩʪʘʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ (52,8Ñ0,49) ʠ ʧʨʠ ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ (51,8Ñ0,73). ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ ʧʨʦʠʩʭʦʜʠʣʦ ʤʝʜʣʝʥʥʝʝ ʫ ʙʦʣʴʥʳʭ ʩ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʤʠ ʜʦ ʦʧʝʨʘʮʠʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʝʯʝʥʠ ʠ ʞʝʣʯʥʦʤ ʧʫʟʳʨʝ.  

ʇʦʩʣʝ ʃʍʕ ʚ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʣʴʙʫʤʠʥʘ ʩʨʝʜʥʝ-ʩʪʘʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ (52,8Ñ0,49) ʧʨʠ ʍʂʍ ʠ (51,8Ñ0,73) ʧʨʠ ʆʂʍ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ 

ʛʣʦʙʫʣʠʥʦʚ,(62,2Ñ1,5 ʠ 63,4Ñ1,6) ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʚʳʩʠʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (3,05Ñ0,05) ʫ 

ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ ʭʨʦʥʠʯʝʩʢʠʡ ʢʘʣʴʢʫʣʝʟʥʳʡ ʭʦʣʝʮʠʩʪʠʪ ʠ (3,08Ñ0,07) ʧʨʠ ʆʂʍ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʠʥʘʤʠʢʝ ʙʝʣʢʦʚʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ. 

ʇʨʦʩʣʝʞʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʪʨʦʤʙʠʥʘ ʢʘʢ ʜʦ, ʪʘʢ ʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʠʟʤʝʥʠʣʘʩʴ, ʭʦʪʷ ʦʪʤʝʯʝʥʘ ʢʨʘʡʥʝ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʝʛʦ 

ʧʦʚʳʰʝʥʠʶ. 

ʇʦʜ ʦʧʨʝʜʝʣʝʥʠʝʤ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ ʥʝʨʝʜʢʦ ʧʦʥʠʤʘʶʪ ʧʦʢʘʟʘʪʝʣʠ 

ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʚ ʮʝʣʦʤ: ʦʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ, ʃʇɺʇ, ʃʇʅʇ. ɺ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʩʪʨʘʥʠʣʠʩʴ ʥʘʨʫʰʝʥʠʷ ʣʠʧʦʠʜʥʦʛʦ, ʭʦʣʝʩʪʝʨʠʥʦʚʦʛʦ ʦʙʤʝʥʘ. ʍʦʪʷ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ ʩʨʝʜʥʝ-ʩʪʘʪʠʯʝʩʢʠ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ 

ʭʦʣʝʮʠʩʪʠʪʝ (6,15Ñ0,29) ʠ ʧʨʠ ʦʩʪʨʦʤ ʭʦʣʝʮʠʩʪʠʪʝ (6,21Ñ0,42) ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ; 

ʪʨʠʛʣʠʮʝʨʠʜʳ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪʩʷ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ 

ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ (1,82Ñ0,74); ʧʨʠ ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ (1,85Ñ0,96); 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʃʇɺʇ ʩʥʠʞʘʝʪʩʷ ʫ ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝʩʢʠʤ ʢʘʣʴʢʫʣʝʟʥʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ 

(3,44Ñ0,45); ʧʨʠ ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʳʤ ʭʦʣʝʮʠʩʪʠʪʝ (3,42Ñ0,46); ʫʨʦʚʝʥʴ ʃʇʅʇ ʫ ʙʦʣʴʥʳʭ 

ʭʨʦʥʠʯʝʩʢʠʤ ʢʘʣʴʢʫʣʝʟʥʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ ʧʦʚʳʰʘʝʪʩʷ (4,92 Ñ0,74), ʧʨʠ ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ 

ʭʦʣʝʮʠʩʪʠʪʝ (5,85Ñ0,86).  

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʨ<0,001. ʈʘʥʥʝʝ ʩʥʠʞʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ACT ʦʪʤʝʯʘʣʦʩʴ ʥʘ 2ï3 ʩʫʪʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ, ʯʝʤ ɸʃʊ. ɸʉʊ ʧʨʠ ʍʂʍ 

(45,12Ñ0,06) ʠ ʧʨʠ ʆʂʍ (45,02Ñ0,62); ɸʃʊ ð (45,51Ñ0,02) ʠ (45,18Ñ0,20). 

ɺ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ ʠ ʭʨʦʥʠʯʝʩʢʠʤ 

ʢʘʣʴʢʫʣʝʟʥʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ ʥʘʙʣʶʜʘʣʘʩʴ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʑʌ ʠ ɻɻʊ. ʑʌ ð 

(131,4Ñ0,71) ʠ (132,1Ñ0,21); ɻɻʊ ð (72,07Ñ0,08) ʠ (73,08Ñ0,1).  

ɹʠʣʠʨʫʙʠʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʝʯʝʥʠ ʫ ʙʦʣʴʥʳʭ ʩʨʝʜʥʝ-ʩʪʘʪʠʯʝʩʢʠ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʙʳʩʪʨʦ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ 

ʭʦʣʝʮʠʩʪʠʪʝ ʫ (23,06Ñ0,41) ʧʘʮʠʝʥʪʦʚ, ʧʨʠ ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ð ʫ 

(23,57Ñ0,51). ʇʨʠ ʘʥʘʣʠʟʝ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʠʣʠʨʫʙʠʥʘ ʜʦ ʠ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ ʫ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ ʠ ʭʨʦʥʠʯʝʩʢʠʤ ʭʦʣʝʮʠʩʪʠʪʦʤ ʥʝ ʚʳʷʚʣʝʥʦ. ʋʚʝʣʠʯʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʣʠʨʫʙʠʥʘ ʜʦ ʦʧʝʨʘʮʠʠ ʚʳʰʝ ʥʦʨʤʳ ʧʨʠ ʦʩʪʨʦʤ ʠ ʭʨʦʥʠʯʝʩʢʦʤ ʭʦʣʝʮʠʩʪʠʪʝ, 

ʩʚʷʟʘʥʦ ʩ ʪʦʢʩʠʯʝʩʢʠʤ ʧʦʨʘʞʝʥʠʝʤ ʧʝʯʝʥʠ. 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫ ʙʦʣʴʥʳʭ ʛʦʚʦʨʷʪ ʦ ʜʠʬʬʫʟʥʦʤ ʧʦʨʘʞʝʥʠʠ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʧʝʯʝʥʦʯʥʦʡ ʧʘʨʝʥʭʠʤʳ, ʛʣʫʙʦʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʧʝʯʝʥʠ, 

ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʥʳʭ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ;  

ʆʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʫ ʙʦʣʴʥʳʭ ʩ ʞʝʣʯʥʦʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ, ʚ ʧʝʨʚʳʝ 

7 ʩʫʪʦʢ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʥʝ ʧʨʠʚʝʣʦ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ, ʭʦʪʷ 

ʦʪʤʝʯʝʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʙʝʣʢʦʚʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ, ʙʠʣʠʨʫʙʠʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ, ʣʠʧʦʠʜʥʦʡ ʬʫʥʢʮʠʡ ʠ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʳ 

ʧʦʣʘʛʘʝʤ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ɾʂɹ 
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ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʨʦʚʦʜʠʪʴ ʣʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ 

ʥʦʨʤʘʣʠʟʘʮʠʶ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʚʢʣʶʯʘʶʱʝʝ ʢʘʢ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʪʝʨʘʧʠʶ, ʪʘʢ 

ʠ ʬʦʨʤʠʨʦʚʘʥʥʳʝ ʢʫʨʦʨʪʥʳʝ ʬʘʢʪʦʨʳ. 
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POSTOPERATIVE SYMPTOMATIC IMPROVEMENT OF PECTUS EXCAVATUM 

PATIENT FOLLOWING NUSS PROCEDURE 

 

ÉYadav Manoj, International Higher School of Medicine, Bishkek, Kyrgyzstan 

ÉSheikh S., International Higher School of Medicine, Bishkek, Kyrgyzstan 

 

ʇʆʉʃɽʆʇɽʈɸʎʀʆʅʅʆɽ ʉʀʄʇʊʆʄɸʊʀʏɽʉʂʆɽ ʋʃʋʏʐɽʅʀɽ  

ʋ ʇɸʎʀɽʅʊɸ ʉ ɺʆʈʆʅʂʆʆɹʈɸɿʅʆʁ ɼɽʌʆʈʄɸʎʀɽʁ ɻʈʋɼʅʆʁ ʂʃɽʊʂʀ 

ʇʆʉʃɽ ʆʇɽʈɸʎʀʀ ʇʆ ʅɸʉʉʋ 

 

Éʗʜʘʚ ʄʘʥʦʜʞ, ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʚʳʩʰʘʷ ʰʢʦʣʘ ʤʝʜʠʮʠʥʳ, 

ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, argenalymkulov24@gmail.com 

Éʐʝʡʭ ʉ., ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʚʳʩʰʘʷ ʰʢʦʣʘ ʤʝʜʠʮʠʥʳ, 

ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 

 

Abstract. Pectus excavatum is a funnelling of posterior chest wall. Wide depression area is 

seen at mid sternum, particularly from 3rd to 7thcostal cartilage. Genetic predisposition is not 

scientifically proved but defective embryogenesis is surely involved. Congenital pectus excavatum 

is a very common defect, but a congenital chest defect is very rare. Until the symptoms are not 

present, there is no need of its treatment. If the pectus excavatum has cardio-respiratory problem 

then it needs firstly, conservative treatment like supportive therapy (chest brace) and then, if 

supportive therapy fails, we should go for the surgical intervention.  

 

ɸʥʥʦʪʘʮʠʷ. ɺʦʨʦʥʢʦʦʙʨʘʟʥʘʷ ʛʨʫʜʥʘʷ ʢʣʝʪʢʘ ð ɻʪʦ ʜʝʬʦʨʤʘʮʠʷ ʩʪʝʥʢʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʝʝ ʧʝʨʝʜʥʷʷ ʩʪʝʥʢʘ ʠʤʝʝʪ ʚʦʨʦʥʢʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ. ɺ ʩʝʨʝʜʠʥʝ ʛʨʫʜʠʥʳ ʚʠʜʥʘ 

ʚʤʷʪʠʥʘ ʥʘ ʫʨʦʚʥʝ 3-7-ʛʦ ʨʝʙʝʨʥʦʛʦ ʭʨʷʱʘ. ɻʝʥʝʪʠʯʝʩʢʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʥʘʫʯʥʦ ʥʝ 

ʜʦʢʘʟʘʥʘ, ʥʦ, ʥʝʩʦʤʥʝʥʥʦ, ʠʤʝʝʪ ʤʝʩʪʦ ʜʝʬʝʢʪʥʦʝ ʵʤʙʨʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. ɺʨʦʞʜʝʥʥʘʷ 

ʚʦʨʦʥʢʦʦʙʨʘʟʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ð ʚʝʩʴʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʜʝʬʝʢʪ, ʥʦ 

ʚʨʦʞʜʝʥʥʳʡ ʜʝʬʝʢʪ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʚʩʪʨʝʯʘʝʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ.  ɼʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʠʤʧʪʦʤʳ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʣʝʯʝʥʠʝ ʚʦʨʦʥʢʦʦʙʨʘʟʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʥʝ ʪʨʝʙʫʝʪʩʷ. ɽʩʣʠ ʧʨʠ ʚʦʨʦʥʢʦʦʙʨʘʟʥʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʛʨʫʜʥʦʡ  ʢʣʝʪʢʠ ʠʤʝʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩ ʩʝʨʜʮʝʤ ʠ / ʠʣʠ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʦʡ, 

ʪʦ ʩʥʘʯʘʣʘ ʪʨʝʙʫʝʪʩʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ, ʪʘʢʦʝ ʢʘʢ ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʪʝʨʘʧʠʷ (ʥʘʛʨʫʜʥʘʷ 

ʩʢʦʙʘ). ɿʘʪʝʤ, ʝʩʣʠ ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʪʝʨʘʧʠʷ ʥʝ ʧʦʤʦʛʘʝʪ, ʪʦʛʜʘ ʪʦʣʴʢʦ ʤʳ ʜʦʣʞʥʳ 

ʧʨʠʙʝʛʥʫʪʴ ʢ ʭʠʨʫʨʛʠʯʝʩʢʦʤʫ ʚʤʝʰʘʪʝʣʴʩʪʚʫ. 

 

Keywords: Nuss procedure, pectus excavatum, congenital deformity, thromboembolism, 

surgery. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʝʨʘʮʠʷ ʧʦ ʅʘʩʩʫ, ʚʦʨʦʥʢʦʦʙʨʘʟʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, 

ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ, ʪʨʦʤʙʦʵʤʙʦʣʠʷ, ʭʠʨʫʨʛʠʷ. 

 

Introduction 

Pectus excavatum is a depression in the mid sternum area, either symmetrical or 

asymmetrical. It is totally a defect of embryogenesis, where the lack of connective tissue is seen. 

We have inspected a group of patients. In the lack of connective tissue, improper chest movement is 

observed. Symptoms like shortness of breath, exercise intolerance are also present. After a failed 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ6. 2023 

https://doi.org/10.33619/2414-2948/91 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 210 

 

conservative treatment only surgical treatment is recommended, where Nuss method can be used 

along with others. Nuss procedure is a mini-invasive procedure used for correction of pectus 

excavatum. Complications associated with Nuss procedure are pneumothorax, hemothorax and 

thromboembolism. Complications are more pronounced with this procedure then with the open 

surgical procedure. After the insertion of metal bar in the chest, the normal curvature of the chest is 

maintained. Most of the cardiac functions are restored. Complication like arrhythmia is absent. In 

most patients with mitral value prolapsed, the symptoms disappear after the Nuss procedure [1, 6-

14]. With the help of thoracoscope Nuss procedure became easier than blind folded procedure. The 

prognosis is proved good [2]. 

Purpose: To compare symptomatic improvement of patient after operation, monitor change in 

the quality of life and compare pre-operative and post-operative compliances and vital signs. 

 

Methods and Materials 

We considered 12 patients. Pre-operatively, vital signs and present symptoms of the pectus 

excavatum were noted. Post-operative vital signs and occurrence and absence of symptoms were 

checked. The improvement was noticed in the results obtained.  Function recovery of the lung was 

better after the Nuss procedure rather than after the Ravitch procedure [4]. On physical 

examination: inspection ð funnel shaped chest deformity was seen, within normal limit on 

palpation, percussion and auscultation. All lab investigation including echocardiography was in 

normal limits and diagnosed with pectus excavatum (Figure 1, 2). 

 

  
 

Figure 1. Thoracic deformation, view anterior  
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Figure 2. Thoracic deformation, view lateral   

 

Results 

The data was obtained from 12 patients (8 females and 4 males). The age bracket taken was 

10ï15 years. The pre-operative and post-operative variations are observed. Heart rate (HR) is 

reduced and SPO2 is significantly increased. Temperature and blood pressure (BP) remained 

unchanged (Table). Shortness of breath [SOB] is variable in the comparison. Cardio-pulmonary 

outcome and all compliances of heart and lung symptoms were improved comparing to the pre-

operative condition. The patients had no complications after the procedure [3]. All functions of 

lungs like total lung capacity, FRC and tidal volume was remarkably increased and there was no 

shortness of breath of the Nuss procedure [5]. 

Table  

TEMPERATURE AND BLOOD PRESSURE (BP) REMAINED UNCHANGED 
 

PATIENT No. PRE-OPERATIVE [SOB(+)] POST-OPERATIVE [SOB (ī)]  

1. AGE- 12 FEMALE HR-105/min SPO2-85% Temp-37 BP-105/66 HR-72 SPO2-96% 

2. AGE- 15 FEMALE HR-114 SPO2-88% TEMP- 36 BP-102/60 HR-79 SPO2-98% 

3. AGE- 14 MALE HR-109 SPO2-90% TEMP-38 BP-110/66 HR-81 SPO2-96% 

4. AGE-13 FEMALE HR-107 SPO2-85% Temp-37 BP-106/60 HR-85 SPO2-100% 

5. AGE- 15 FEMALE HR-108 SPO2-90% Temp-37 BP-114/67 HR-74 SPO2-99% 

6. AGE-11 MALE HR-112 SPO2-90% TEMP-36 BP-108/64 HR-72 SPO2-98% 

7. AGE-13 FEMALE HR-114 SPO2-90 TEMP-37 BP-109/67 HR-74 SPO2-96% 

8. AGE-11 MALE HR-105 SPO2-87% Temp-36 BP-111/68 HR-74 SPO2-94% 

9. AGE-14 FEMALE HR-113 SPO2-85% Temp-36 BP-112/69 HR-81 SPO2-99% 

10. AGE-13 FEMALE HR-108 SPO2-87% Temp-36 BP-109/65 HR-84 SPO2-97% 

11. AGE-10 MALE HR-113 SPO2-86% Temp-37 BP-114/67 HR-82 SPO2-95% 

12. AGE-14 FEMALE HR-111 SPO2-90% Temp-36 BP-114/69 HR-81 SPO2-98% 

 

Discussion 

Most of the patients were presented with the symptoms of shortness of breath and exercise 

intolerance. Most of the patients were born to multiparous women, born at term. They were 

vaccinated following the vaccination schedule. No genetic history was detected. No connective 

tissue disorder was detected.  

Child up to 1.5 years ð no any chest deformity was detected. After 1.5 years chest deformity 

was detected but was treated conservatively up to 12 years. After 10 years, the patient had 

symptoms of shortness of breath with mild exertion. Patent was consulted with a paediatric 

traumatologist (Figure 3). 

Finally, it was diagnosed with pectus excavatum (2nd degree) in sub compensation stage. The 
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patient was consulted and recommended for a surgery. Nuss procedure was performed. All patients 

were commanded to lay in supine position. Under the aseptic condition, painting and draping was 

done. On the mid axillary line at the level of 6th intercostal space, 4 cm incision was done. Soft 

tissue was dissected and under control of thoracoscope, from left to right introduced by the 

introducers. Guide plate was inserted and with the help of the guide plate, the real plate was inserted 

inside the thorax under control of video assisted thoracoscope (Figure 4). 

 

  
Figure 3. Consultation with a pediatric 

traumatologist. Recommendation for surgery. 
Figure 4. The real plate was rotated to 180 

degrees. Chest deformity was corrected and came to a 

normal shape 

 

This plate is fixed on the ribs by the threads in four places. After fixation, haemostasis and 

revision was done. The plural cavity was drained by drainage. Wound was profusely cleaned and 

closed. Post-operative complications like pneumothorax, hemothorax and thromboembolism was 

not recorded. On post-operative day, 1ï5 vitals were normal. Wound site was cleaned, daily 

dressing and removal of drainage was done, after 7 days skin suture was removed. Patient regained 

her chest compliance. The symptoms like shortness of breath and exertions were absent after the 

operation. 

 

Conclusion 

After the Nuss procedure, correction of cardio-respiratory symptoms was seen. Post- 

operative complications like pneumothorax and hemothorax was not observed, the situation can be 

variable for other patient. Most relevant thing is here: patient regained with the cardio-respiratory 

compliance and cosmetically. Post-operative chest X-ray showed mechanical correction of the ribs 

and sternum positions. After 2 to 3 years metal plates should be removed and should be checked for 

chest compliance. 
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʈɸʉʇʈʆʉʊʈɸʅɽʅʅʆʉʊʀ ʂɸʈʀɽʉɸ  

ɺ ʂʓʈɻʓɿʉʊɸʅɽ ʀ ʉʈɽɼʀ ʅɸʉɽʃɽʅʀʗ ʀʅɼʀʀ 

 

Éʐʝʡʭ ʉ., ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʚʳʩʰʘʷ ʰʢʦʣʘ ʤʝʜʠʮʠʥʳ, 
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Abstract. Oral hygiene plays a very crucial role in every individual from the birth of a human.  

Oral health cannot be denied specially when it comes to the initial stage of life. The aim of this 

article is to compare the oral health in the population of India and Kyrgyzstan (6ï15 years). It is 

important to notice, diagnose treat and prevent the prevalence of dental diseases as it has an impact 

on the physical mental and social life of an individual. Due to the consumption of unhealthy fast 

food, high quantity of sugar, and deteriorated oral hygiene has resulted into dental impairment and 

has made room for various dental diseases as toddlers are more easily prone to oral complications or 

conditions that have a very negative effect on their quality of life. Oral cavity carries out the basic 

and vital functions for the eventual and progressive tasks for rest of the human body. A smile is 

a confinement of a personôs self-confidence, self-esteem, personal and social habits, health and 

lifestyle. Therefore, it is obligatory to keep safe and prevent from disease as it can be fatal in 

the future or be a root cause of other health complications. 

  

ɸʥʥʦʪʘʮʠʷ. ɻʠʛʠʝʥʘ ʧʦʣʦʩʪʠ ʨʪʘ ʠʛʨʘʝʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʩ 

ʩʘʤʦʛʦ ʨʦʞʜʝʥʠʷ. ʅʝʣʴʟʷ ʠʛʥʦʨʠʨʦʚʘʪʴ ʟʜʦʨʦʚʴʝ ʧʦʣʦʩʪʠ ʨʪʘ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʞʠʟʥʠ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʧʦʣʦʩʪʠ ʨʪʘ ʫ 

ʥʘʩʝʣʝʥʠʷ ʀʥʜʠʠ ʠ ʂʳʨʛʳʟʩʪʘʥʘ (6ï15 ʣʝʪ). ɺʘʞʥʦ ʟʘʤʝʯʘʪʴ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ, ʣʝʯʠʪʴ ʠ 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʯʝʩʢʫʶ, ʧʩʠʭʠʯʝʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ. ʀʟ-ʟʘ 

ʧʦʪʨʝʙʣʝʥʠʷ ʥʝʟʜʦʨʦʚʦʛʦ ʬʘʩʪ-ʬʫʜʘ, ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʘʭʘʨʘ ʠ ʥʝʩʦʙʣʶʜʝʥʠʷ ʛʠʛʠʝʥʳ 

ʧʦʣʦʩʪʠ ʨʪʘ ʫʭʫʜʰʠʣʦʩʴ ʩʦʩʪʦʷʥʠʝ ʟʫʙʦʚ, ʠ ʧʦʷʚʠʣʦʩʴ ʤʝʩʪʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʤʘʣʝʥʴʢʠʝ ʜʝʪʠ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʦʩʣʦʞʥʝʥʠʷʤ ʠʣʠ ʩʦʩʪʦʷʥʠʷʤ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʠʭ 

ʟʜʦʨʦʚʴʝ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. ʇʦʣʦʩʪʴ ʨʪʘ ʚʳʧʦʣʥʷʝʪ ʦʩʥʦʚʥʳʝ ʠ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ 

ʜʣʷ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ʋʣʳʙʢʘ ð ɻ ʪʦ ʚʳʨʘʞʝʥʠʝ ʫʚʝʨʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʩʝʙʝ, 

ʩʘʤʦʦʮʝʥʢʠ, ʣʠʯʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʠʚʳʯʝʢ, ʟʜʦʨʦʚʴʷ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 
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ʩʦʙʣʶʜʘʪʴ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ ʚ ʙʫʜʫʱʝʤ ʠʣʠ ʩʪʘʪʴ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʜʨʫʛʠʭ ʦʩʣʦʞʥʝʥʠʡ ʩʦ 

ʟʜʦʨʦʚʴʝʤ. 

 

Keywords: caries, teeth extraction, preventive examination, oral cancer, oral hygiene, risk 

factors. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʠʝʩ, ʫʜʘʣʝʥʠʝ ʟʫʙʦʚ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʦʩʤʦʪʨ, ʨʘʢ ʧʦʣʦʩʪʠ ʨʪʘ, 

ʛʠʛʠʝʥʘ ʧʦʣʦʩʪʠ ʨʪʘ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ.  

 

Introduction 

The ever-increasing population of India has marked its place as one of the least oral hygienic 

aware country, due to financial imbalance, lower motivational environmental commencing from 

dental importance and related complications if not prevented or treated, negligent lifestyle. One of 

the unique reasons for development of impairment specifically due to lack of parental education and 

social economic status of a family that leads to higher possibilities of dental caries, dramatic dental 

injuries or dental focal anomalies [1ï5]. 

CPITN is a method to mark gingival bleeding on examination of Supra or sublingual calculus 

and periodontal pockets by using a 0.5 MN ball tape WHO probe. With the growing trends we have 

seen increase and decrease in both oral genius and occurrence of gingivitis in children does 

deterioration is always seen to be more evident when the age is under 19. Heavy deposition of 

calculus but improper evidence of damage to a periodontal tissue is generally seen in such cases 

(Figure). Thus, the significant notice here is that oral hygiene is always seen better in places where 

the socioeconomic status is high and there is a lot of public awareness towards the periodontal 

health and importance of oral hygiene [6ï10]. 
 

 
 

Figure. Risk factors 

 

Materials and methods 

As the known stages, that are considered to be gingivitis followed by slight periodontal 

disease which increases to moderate periodontal disease and the discomfort to result in advance 

periodontal diseases, that is recession of the gingival margins and the alveolar bone. However, 

gingivitis is the only stage which is reversible because it is the time when the bone is not attacked 

by infection. CPITN is the potential method to only reversible conditions in dental anomalies, 

Provided by WHO in 1978 which is used to examine the depth of the pocket along with diagnosis 

64,3
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and detection of sub gingival calculus in the adolescence only 6 teeth are examined, due to high 

chances of false pocket in second molars. Therefore, they are generally excluded and pockets are 

not recorded but bleeding and calculus is examined under the age of 15 years, for the people under 

the age of 15 the main factors that affect the oral health is dietary practices pathologies or hormonal 

status. Into the statistics most of the Indian families along with their children do not follow a dental 

routine strictly that is blessing twice daily or any dental check-up. More than 70% of children 

survey do not brush their teeth properly and more than 60% have never been for a dental check in 

past year. Statistical picture for periodontal disease generally in Indian children is the plaque 

accumulation white spot on the teeth and visible carries. 

 

Discussion 

In dentistry, as well as in other branches of medicine, most diseases are easier to prevent than 

to deal with their treatment and rehabilitation. Despite the ongoing efforts in the Kyrgyz Republic to 

organize the treatment and prevention of dental caries and its complications, there is a decrease in 

the quality of dental care, its availability, and the volume of preventive work, primarily due to the 

increase in the volume of medical work and the closure of school dental offices. The number of 

complications and permanent teeth extraction, as well as odontogenic inflammatory diseases 

increases. The article presents data on the conduct and results of planned preventive dental 

examinations among the population of the Kyrgyz Republic and its districts.  

Standard indicators of planned dental examinations coverage of the decreed population in the 

Republic as a whole for the period from 2008 to 2018 are quite low (on average, 13.0%) [8ï14]. 

Only one in eight residents is examined by dentists as part of a planned preventive 

examination. In different regions of the Republic, the indicator may differ by 1.5-2 times, so in the 

capital, the city of Bishkek (12.0%), it is almost the same as the national one, and in Osh (25%) and 

Osh region (20%) it is higher [8, 15ï19].  

This fact is explained by the ongoing reforms in the national health system and the attitude of 

the population to state medical organizations. 

In the course of routine inspections to identify the individuals in need of sanitation of oral 

cavity, on average, 59.0% of the population has diseases that require dental care. Of them, 67.0% 

receive this assistance in a timely manner. At the same time, the indicators of those in need of 

rehabilitation and those who received it differ in different territories of the Republic. 

Into the ministry of health and family welfare the rate of occurrence of dental caries are 60% 

and periodontal diseases are high as 85% Indian adolescent population therefore it is no surprise 

that the country is titled as the world capital of oral cancer. Caries and periodontal diseases are the 

most prevalent dental diseases to public health worldwide as it has both clinical and public health 

importance. A colossal display of poor oral hygiene bleeding and swelling gums toothaches growth 

in mouth and alteration of tongue surface plug accumulation has fed the occurrence of periodontal 

diseases throughout the population. Status of awareness was found out to be very low among the 

Indian population, in the rural areas where the social-economic condition of the population is 

substandard. As that is no real hygiene practice since the childhood an individual in rural areas 

along with the metropolitan areas generally tend to smoke or consume tobacco alcohol and consume 

a great amount of fast food due to busy lifestyle does 20% of the children tend to have tooth loss 

and the biggest reason for extraction was found to be carries in 64% which was followed by trauma 

in maxillary teeth among 43% of children does early loss of primary teeth causes the occlusal 

disturbance and space loss among children does a proper treatment regime becomes highly crucial. 

As the primary teeth is related to space reduction which intense in Mall occlusion of successive 
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teeth. The other reasons that are noticed is an ectopic eruption, congenital disorders, arch length 

deficiencies that cause the resorption of primary teeth, and trauma. Losing a tooth further creates 

crowding, rotation and this does impact the permanent teeth. 

 

Results 

Socioeconomic status and awareness about oral hygiene poor dietary practices and congenital 

disturbances are one of the main reasons for periodontal diseases in the Indian population. Poor oral 

health further appears as periodontal diseases caused by deposition of calculus tooth loss carries 

trauma mobility over retention and other factors like economic reason, many patients cannot afford 

the cost of treatment and parental irresponsibility in supervision of children [2, 7]. 

The statistical information related to periodontal and oral diseases signify that dental caries 

carry 64.3% of prevalence followed by trauma in 17% immobility in 4% over retention and 

orthodontic reasons add accounted to be 8.6% respectively other characteristics that are pain along 

with abscess economic reason are stated to be 3.9%.  

As the age of the children level ï up, there are more chances of occurrence of periodontal 

complications due to high sugar diet, fussy behavior towards following oral routine, higher chances 

of trauma etc. Hence, awareness, practice and drill for keeping an eye over the prevalence levels of 

periodontal diseases in specific country or regions must be monitored to prevent the most fatal 

possibility in the individuals [3ï5]. 
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Abstract. Pneumothorax is a pathological condition characterized by the accumulation of air 

in the pleural cavity, which leads to loss of negative pressure and collapse of the lung. Traditionally, 

pneumothorax is divided into traumatic and spontaneous, if in the first case the cause is clear, then 

in the second case, the diagnosis is sometimes difficult. Particular interest to thoracic physicians is 

spontaneous pneumothorax (SP), which often develops as a result of rupture of a bulla or bleb. 

Drainage of the pleural cavity is an effective method of treatment, it allows to stop respiratory 

failure and straighten the lung in the shortest possible time. The problem remains the high 

recurrence rate, which, according to the literature, ranges from 20 to 40% after the first episode of 

pneumothorax. Describe the main causes of pneumothorax. Describe the possibility of using 

chemical pleurodesis (CP) to prevent relapse. Evaluation the efficacy and safety of CP with 

iodpovidone. The study was made on the basis of the clinic named after I.K. Akhunbaev National 

Hospital of the Ministry of Health of the Kyrgyz Republic in the Department of Thoracic Surgery. 

The study included 115 patients with pneumothorax of various etiologies who were treated in 

the department from September 2015 to February 2023. The control group included 62 patients, 

here traditional treatment was carried out by drainage of the pleural cavity. The number of people in 

the test group was 53, here, after complete expansion of the lung, a CP procedure was performed in 

order to prevent recurrence. If the patient underwent only drainage of the pleural cavity, then 

the recurrence rate was compared. If the patient underwent thoracotomy with bullectomy, then 

the frequency of postoperative air leaking was assessed. The safety of the technique was assessed 

by the main indicators of hemodynamics, temperature and pain response. CP with iodpovidone after 

drainage of the pleural cavity, as well as as the final stage of open thoracotomy, turned out to be 

100% effective in preventing recurrences, as well as postoperative air leaking. Statistical processing 

showed the safety of CP with iodpovidone. CP with iodpovidone can be successfully used as 

a prevention of relapse, as well as the prevention of postoperative air leakage. The positive effect 

was in 100% of cases with minimal side effects. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʥʝʚʤʦʪʦʨʘʢʩ ð ɻ ʪʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ 

ʩʢʦʧʣʝʥʠʝʤ ʚʦʟʜʫʭʘ ʚ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʧʦʪʝʨʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 
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ʢʦʣʣʘʧʩʫ ʣʝʛʢʦʛʦ. ʊʨʘʜʠʮʠʦʥʥʦ, ʧʥʝʚʤʦʪʦʨʘʢʩ ʨʘʟʜʝʣʷʶʪ ʥʘ ʪʨʘʚʤʘʪʠʯʝʩʢʠʡ ʠ ʩʧʦʥʪʘʥʥʳʡ, 

ʝʩʣʠ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʠʯʠʥʘ ʧʦʥʷʪʥʘ, ʪʦ ʚʦ ʚʪʦʨʦʤ ʧʦʩʪʘʥʦʚʢʘ ʜʠʘʛʥʦʟʘ ʧʦʨʦʡ ʙʳʚʘʝʪ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʚʨʘʯʝʡ ʪʦʨʘʢʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʧʦʥʪʘʥʥʳʡ ʧʥʝʚʤʦʪʦʨʘʢʩ (ʉʇ), ʢʦʪʦʨʳʡ ʟʘʯʘʩʪʫʶ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʳʚʘ ʙʫʣʣʳ 

ʠʣʠ ʙʣʝʙʳ. ɼʨʝʥʠʨʦʚʘʥʠʝ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʷʚʣʷʝʪʩʷ ɻ ʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ, 

ʧʦʟʚʦʣʷʝʪ ʚ ʢʨʘʪʯʘʡʰʝʝ ʚʨʝʤʷ ʢʫʧʠʨʦʚʘʪʴ ʜʳʭʘʪʝʣʴʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʨʘʩʧʨʘʚʠʪʴ 

ʣʝʛʢʦʝ. ʇʨʦʙʣʝʤʦʡ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʨʝʮʠʜʠʚʦʚ, ʢʦʪʦʨʘʷ, ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 20 ʜʦ 40% ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʵʧʠʟʦʜʘ ʧʥʝʚʤʦʪʦʨʘʢʩʘ. ʎʝʣʴ ð ʦʧʠʩʘʪʴ ʦʩʥʦʚʥʳʝ 

ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʥʝʚʤʦʪʦʨʘʢʩʘ. ʆʙʦʟʥʘʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ 

ʧʣʝʚʨʦʜʝʟʘ (ʍʇ) ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʝʮʠʜʠʚʘ. ʆʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʍʇ ʡʦʜʧʦʚʠʜʦʥʦʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʢʣʠʥʠʢʠ ʠʤʝʥʠ ʀ. ʂ. ɸʭʫʥʙʘʝʚʘ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ 

ʦʪʜʝʣʝʥʠʠ ʪʦʨʘʢʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʧʘʣʦ 115 ʧʘʮʠʝʥʪʦʚ ʩ ʧʥʝʚʤʦʪʦʨʘʢʩʦʤ 

ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ ʚ ʦʪʜʝʣʝʥʠʠ ʚ ʧʝʨʠʦʜ ʩ ʩʝʥʪʷʙʨʷ 2015 ʛʦʜʘ 

ʧʦ ʬʝʚʨʘʣʴ 2023 ʛʦʜʘ. ɺ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 62 ʧʘʮʠʝʥʪʘ, ʟʜʝʩʴ ʧʨʦʚʦʜʠʣʦʩʴ 

ʪʨʘʜʠʮʠʦʥʥʦʝ ʣʝʯʝʥʠʝ ʜʨʝʥʠʨʦʚʘʥʠʝʤ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ. ʂʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢ ʚ 

ʠʩʧʳʪʫʝʤʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʦ 53, ʟʜʝʩʴ ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʨʘʩʧʨʘʚʣʝʥʠʷ ʣʝʛʢʦʛʦ ʧʨʦʚʦʜʠʣʘʩʴ 

ʧʨʦʮʝʜʫʨʘ ʍʇ ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʝʮʠʜʠʚʘ. ɽʩʣʠ ʧʘʮʠʝʥʪʫ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʦʣʴʢʦ 

ʜʨʝʥʠʨʦʚʘʥʠʝ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ, ʪʦ ʩʨʘʚʥʠʚʘʣʘʩʴ ʯʘʩʪʦʪʘ ʨʝʮʠʜʠʚʦʚ. ɽʩʣʠ ʧʘʮʠʝʥʪʫ 

ʧʨʦʚʦʜʠʣʘʩʴ ʪʦʨʘʢʦʪʦʤʠʷ ʩ ʙʫʣʣʵʢʪʦʤʠʝʡ, ʪʦ ʦʮʝʥʠʚʘʣʘʩʴ ʯʘʩʪʦʪʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʙʘʨʙʦʪʘʞʘ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʛʝʤʦʜʠʥʘʤʠʢʠ, 

ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʠ ʙʦʣʝʚʦʡ ʨʝʘʢʮʠʠ. ʍʇ ʡʦʜʧʦʚʠʜʦʥʦʤ ʧʦʩʣʝ ʜʨʝʥʠʨʦʚʘʥʠʷ ʧʣʝʚʨʘʣʴʥʦʡ 

ʧʦʣʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʟʘʚʝʨʰʘʶʱʝʛʦ ʵʪʘʧʘ ʦʪʢʨʳʪʦʡ ʪʦʨʘʢʦʪʦʤʠʠ ʦʢʘʟʘʣʩʷ ʚ 100% 

ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʙʦʨʴʙʳ ʩ ʨʝʮʠʜʠʚʘʤʠ, ʘ ʪʘʢʞʝ ʩ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʤ ʙʘʨʙʦʪʘʞʝʤ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʢʘʟʘʣʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʍʇ ʡʦʜʧʦʚʠʜʦʥʦʤ. ʍʇ ʡʦʜʧʦʚʠʜʦʥʦʤ 

ʤʦʞʝʪ ʙʳʪʴ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʝʥ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʝʮʠʜʠʚʘ, ʘ ʪʘʢʞʝ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʙʘʨʙʦʪʘʞʘ. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʢʘʟʘʣʩʷ ʚ 100% ʩʣʫʯʘʝʚ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʧʦʙʦʯʥʳʭ ʷʚʣʝʥʠʷʭ. 

 

Keywords: pneumothorax, bullous disease, recurrent pneumothorax, pleurodesis, 

iodpovidone. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʥʝʚʤʦʪʦʨʘʢʩ, ʙʫʣʣʝʟʥʘʷ ʙʦʣʝʟʥʴ, ʨʝʮʠʜʠʚʥʳʡ ʧʥʝʚʤʦʪʦʨʘʢʩ, 

ʧʣʝʚʨʦʜʝʟ, ʡʦʜʧʦʚʠʜʦʥ. 

 

The pleural cavity is a virtual space between two sheets of the pleura, containing only a small 

amount of liquid, which allows lung to easily slide during breathing. If air enters this cavity, then 

this condition is called pneumothorax. 

One of the first documented cases of pneumothorax falls on the 15th century, when the 

Turkish surgeon Ottoman described pneumothorax as a complication of the traumatic fracture of the 

ribs [1]. Later, already in the 19th century, Laennec described the case of pneumothorax in a patient 

with tuberculosis infection. He also noted the emergence of spontaneous pneumothorax (SP) 

without tuberculosis, calling it ñsimple pneumothoraxò [2]. 

Pneumothorax, due to occurrence, is divided into traumatic and spontaneous. This article will 

consider cases of SP, a pathological state did not precede any trauma and iatrogenic injury. 

Consequently, the air present in the pleural cavity arose as a result of an abnormal connection 
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between the air-containing alveolar space and pleura. SP, in turn, is divided into primary 

spontaneous pneumothorax (PSP), when the cause of the occurrence is unknown and secondary 

spontaneous pneumothorax (SSP), when this condition occurs against the background of a 

pulmonary disease, such as chronic obstructive disease of the lung (COPD). 

Pneumothorax has a different clinical manifestation from the asymptomatic course to a life ð

threatening condition [3]. According to the pathophysiological mechanism, pneumothorax is 

divided into three types: 1. Simple ð air in the pleural cavity does not communicate with the 

atmospheric, there is no displacement of the mediastinum, flattening of the diaphragm dome, this 

pathological condition more often occurs with a fracture of the ribs or rupture of the bull; 

2. Communicating ð air enters the pleural cavity through a defect in the chest wall; 3. Tension ð 

this is the growing flow of air into the pleural cavity, leading to a displacement of the mediastinum, 

squeezing the vena cava and other large vessels, a decrease in diastolic filling of the heart and, in 

the end, a violation of cardiac output [4]. 

The clinical picture of pneumothorax is very specific, although the left-sided localization of 

the process can be disguised as a heart attack. The classic symptoms of pneumothorax are shortness 

of breath of various intensities, dry cough, pain in the chest. With tension pneumothorax, the 

patient's condition worsens significantly, symptoms of unstable hemodynamics appear up to the 

collapse. Given the possibility of a sudden onset and sharp development of tension, an objective 

examination has great importance. The asymmetry of the chest, the swelling of the cervical veins, 

the absence of active respiratory movements on the side of the lesion, the tympanic sound during 

percussion and the absence of breathing during auscultation are the key signs of pneumothorax. If 

the patientôs condition allows, then a radiological study is carried out, the routine conduct of 

computed tomography (CT) is not carried out under the first episode of CP. CT is recommended in 

the case of positive family history and specific features of the constitution [5]. Among patients with 

PSP, 10ï12% have a family history, the risk of relapse in which is much higher, also in 5ï10% of 

patients with PSP detect Bert-Hogg-Dube syndrome [6]. 

For many years to this day, chest tube insertion (CTI) is the main way to treat pneumothorax 

aimed at evacuating air from the pleural cavity. In the case of signs of respiratory failure and 

hemodynamic instability of the CTI, it is the only way of emergency care. Signs of instability of 

patients with pneumothorax are the respiratory rate more than 24 times per minute, the heart rate of 

less than 60 or more than 120 beats per minute, oxygen saturation is less than 90%, systolic blood 

pressure less than 90 mm Hg. and diastolic blood pressure less than 60 mm Hg [7]. With a relatively 

stable condition of the patient with the treatment and diagnostic purpose, thoracoscopy or 

pleuroscopy will be used. The latter is performed under local anesthesia, while a rigid thoracoscope 

is introduced into the pleural cavity and a visual inspection of the available sections of the visceral 

pleura for the presence of bulls is carried out. In the presence of a videothoracoscope, both 

operational and diagnostic capabilities expand. 

An important point in the maintenance of patients from CP is the prevention of recurrence. 

The highest frequency of relapses falls on the first year after the episode of pneumothorax and is 

29% with PSP [8]. The risk factors for the development of relapse are smoking, young age, male 

gender, low body weight and high growth [8]. One way to prevent relapses is the conduct of 

pleurodesis. Pleurodesis is a chemical or mechanical effect on the sheets of the pleura, aimed at the 

induction of the inflammatory process and the subsequent obliteration of the pleural cavity [9]. 

 

The aim of the present review 

Describe the main causes of pneumothorax, as well as the frequency of recurrence. To 
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outline the possibility of pleurodesis. To evaluate the effectiveness and safety of idopovidone as an 

agent for chemical pleurodesis (CP) in order to prevent recurrence and improve treatment outcomes. 

 

Material and methods 

Patients of the Department of Thoracic Surgery of the National Hospital under the Ministry of 

Health of the Kyrgyz Republic were included in this study. The time interval was taken from 

September 2015 to February 2023. During this period there were 115 patients with pneumothorax of 

various etiologies in the department, and the number of hospitalizations was 136. The age range of 

patients was from 16 to 77 years. According to the literature data, as well as in practice, the number 

of male patients prevailed and amounted to 97 patients (84.4%), female patients were 18 (15.6%). 

Patients who were under conservative treatment and were under outpatient observation were 

not included in the study. None of the patients had undergone pleurodesis before. The department 

on the basis of which the study was carried out is the leading in the republic concerning pulmonary 

surgery, in the algorithm of treatment of patients with pneumothorax CP was absent, hence, the 

informed consent was taken from all patients who received this type of treatment. 

Administration of pleurosclerosant was performed in patients through a drainage tube or 

during open surgery. In 30 patients (26.1%) the condition allowed for thoracoscopy for diagnostic 

purposes. The chemical agent and test substance was a 10% iodpovidone solution, with which the 

pleural leaflets were treated with an exposure of 2 hours. An obligatory condition for CP with 

iodopavidone was absence of allergic reactions to iodine preparations, as well as complete lung 

spreading after pleural cavity drainage or absence of conditions for incomplete spreading.  

The CP technique itself included preliminary anesthesia of the pleural leaflets with Lidocaine 

1% solution in the volume of 50 ml, which was injected through the pleural drainage, for 20 

minutes. To achieve the best anesthetic effect, patients were advised to change their body position 

every 5 minutes, as well as to perform deep breathing movements. Then, the anesthetic solution was 

removed and a pre-prepared 10% iodpovidone solution with 50 ml 1% solution of Lidocaine was 

injected through the tube, the tube was blocked, and the exposure was 2 hours. The patient changed 

the body position every 30 minutes: on the right and left sides, on the back, and on the belly. Then 

the drainage was opened and pleurosclerosant was removed from the pleural cavity. 

Safety of CP with iodpovidone was assessed by the following indicators: pain syndrome 

according to visual analogue scale (VAS), pulse, blood pressure, temperature response. Non-

steroidal anti-inflammatory drugs were used for pain, and pyrolytic effect was achieved by taking 

500 mg of paracetamol. The effectiveness of CP was assessed immediately after the surgical 

intervention, as well as on the basis of the patients' follow-up. Control examinations were 

performed 1 month after discharge, then after 3 and 6 months, with follow-up every year. In 

addition to CP, patients received drug therapy. Control was performed radiologically and clinically. 

 

Results 

Statistical data processing was performed using IBM SPSS Statistics 28.0 program. 

According to the above classification of pneumothorax, out of 115 patients, 91 cases (79.1%) 

had CP, 21 cases (18.3%) had traumatic pneumothorax, and 3 cases (2.6%) had iatrogenic 

pneumothorax. Of 91 patients with SP, 79 (86.8%) had PSP, 12 patients (13.2%) had SSP. The total 

number of hospital admissions was 136, as 21 of 115 patients (25.2%) had recurrence, with 18 cases 

(85.7%) of recurrent pneumothoraxes being from CP, and 3 cases (14.3%) from traumatic 

pneumothorax. The cases of recurrent pneumothorax with traumatic cause are most likely related to 

the initial presence of bullous lung disease.  
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Diagnostic thoracoscopy was performed when the patients' condition was relatively 

satisfactory; the number of these patients was 30 (26,1%), in 16 (53,3%) of them the presence of 

bullas was revealed, in 14 (46,7%) the cause of pneumothorax was unknown. The indications for 

thoracotomy were: the presence of bullas, bronchopleural fistula and absence of tendency to its 

independent closure, turbid discharge from the drain against the background of continuous air 

leakage. Thoracotomy was performed in 51 cases (44.3%) out of 115 patients, the volume of the 

operation was dissection and suturing of bullas, suturing of bronchopleural fistulas as well as 

treatment of pleural cavity with 10% iodopovidone solution in 23 patients (53.5%). Thus, out of the 

total number of patients (115) CP was performed in 53 cases (46.1%). The main results of CP with 

iodopovidone are presented in Table 1. 

 

Table 1 

MAIN RESULTS OF IODOPOVIDONE AS A PLEUROSCLEROSANT IN PNEUMOTHORAX 
 

Name of group Total number 

of patients 

Number of recurrent 

pneumothorax 

Thoracotomy with excision 

and suturing of bullas 

Postoperative 

air leakage 

Control group 62 (53,9%) 21 (33,9%) 28 (45,2%) 3 (10,7%) 

Test group 53 (46,1%) 0 23 (43,4%) 0 

Total number 115 21 (18,3%) 51 (44,3%) 3 (2,6%) 

 

The test group included patients who underwent CP with iodpovidone, in 30 (56,6%) the 

procedure was performed through a drainage tube, and in 23 (43,4%) as a final step during 

thoracotomy. In the control group the number of pneumothorax recurrences was 21 (33,9%) after 

pleural cavity drainage, in the test group no recurrences were registered (p<0,05), air leakage via 

drainage after thoracotomy was noted in 3 cases (10,7%), no such complications were noted in 

patients after leaflet treatment with iodpovidone (p<0,05). 

The safety of CP with iodpovidone was assessed by hemodynamic, temperature, and VAS 

pain scores, and the results are shown in Table 2. 

 

Table 2  

HEMODYNAMIC, BODY TEMPERATURE AND PAIN SCORES  

IN PATIENTS WHO UNDERWENT CP 
 

Indicator Baseline value Indicators after  

(first 24 hours) 

Indicators after 

 (24-48 hours) 

Pulse rate 75,1Ñ8,9 76,2Ñ7,4 74,8Ñ4,3 

Systolic blood pressure, mm Hg 117,1Ñ8,3 117,2Ñ7 115,4Ñ7,2 

Body temperature 36,6Ñ0,1 36,8Ñ0,3 36,6Ñ0,1 

Pain by VAS 0,3Ñ0,1 2,1Ñ1 0,4Ñ0,5 

 

Analysis of statistical data shows that CP with iodpovidone statistically reliably (p<0,05) does 

not cause changes in hemodynamic parameters (pulse, BP), body temperature significantly 

increased within 24 hours after the injection of pleurosclerosant (p>0,05), but comes to the initial 

value during the next day (p<0,05). Pain reaction after the procedure was considered to be mild, 

also the pain syndrome leveled off within 24-48 hours (p<0,05).   

 

Conclusions 

1. The recurrence rate, after the first episode of pneumothorax, is 33.9%, which corresponds 

to the literature data. Also recurrence can occur after the traumatic nature of pneumothorax, which 
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is the result of bulla rupture as a result of trauma; 

2. CP with iodpovidone can be used as a prevention of recurrence by its administration 

through a drainage tube, and as a final step during thoracotomy. In the first case, the number of 

recurrences, statistically significantly (p<0.05) decreased to 0, and in the second case, pleural leaflet 

treatment eliminated postoperative air leakage (p<0.05); 

3. Application of CP with iodpovidone was an effective method to achieve postoperative 

tightness; 

4. Pleurodesis with iodpovidone is a safe method, as it does not cause statistically significant 

changes in hemodynamic parameters (pulse, BP) p>0,05. Considering that the main mechanism of 

pleural obliteration is an inflammatory process, after the injection of the chemical agent there was a 

temperature reaction and pain syndrome, which statistically reliably came back to normal within 48 

hours. 
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Abstract. Pleural effusion (PE) is an abnormal accumulation of fluid between the visceral and 

parietal layers of the pleura. PE is a symptom of more than 80 different diseases, thus affecting 

doctors of various specialties. Chemical pleurodesis is an artificial induction of an aseptic 

inflammatory process by introducing various chemical agents into the pleural cavity in order to 

obliterate the pleural cavity. Despite the fact that the history of pleurodesis is more than a century 

old, there is still a search for the most effective, safe and affordable sclerosant. Develop our own 

technique of chemical pleurodesis. Evaluation the efficacy and safety of using iodpovidone as a 

pleurosclerosant. The study was conducted on the basis of the clinic named after I. K. Akhunbaev 

National Hospital of the Ministry of Health of the Kyrgyz Republic in the department of thoracic 

surgery. The study included 51 patients with PE of various etiologies, who were treated in the 

department from September 2019 to February 2023. PE in all cases had a refractory course. All 

patients underwent drainage of the pleural cavity, after complete expansion of the lung, a chemical 

pleurodesis procedure was performed with a 10% solution of iodpovidone. After this manipulation, 

we evaluated the effectiveness and safety of the technique. An effective technique is possibility to 

reduce the volume of pleural fluid and, as a result, remove drainage from the pleural cavity. In 45 

cases out of 51, the technique was effective, which amounted to 88.2%. It is important that the 

procedure was accompanied by minimal side effects in the form of pain and temperature reaction. 

Chemical pleurodesis with iodopovidone is an effective, safe and affordable method in the 

treatment of patients with refractory PE. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʣʝʚʨʘʣʴʥʳʡ ʚʳʧʦʪ (ʇɺ) ð ɻ ʪʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʥʘʢʦʧʣʝʥʠʝ ʞʠʜʢʦʩʪʠ 

ʤʝʞʜʫ ʚʠʩʮʝʨʘʣʴʥʳʤ ʠ ʧʘʨʠʝʪʘʣʴʥʳʤ ʣʠʩʪʢʘʤʠ ʧʣʝʚʨʳ. ʇɺ ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʙʦʣʝʝ 

80 ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʪʨʘʛʠʚʘʷ ʚʨʘʯʝʡ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 

ʍʠʤʠʯʝʩʢʠʡ ʧʣʝʚʨʦʜʝʟ ð ɻ ʪʦ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʠʥʜʫʢʮʠʷ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʧʣʝʚʨʘʣʴʥʫʶ ʧʦʣʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʩ ʮʝʣʴʶ 

ʦʙʣʠʪʝʨʘʮʠʠ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʩʪʦʨʠʠ ʧʣʝʚʨʦʜʝʟʘ ʙʦʣʝʝ ʚʝʢʘ, ʜʦ 

ʩʠʭ ʧʦʨ, ʠʜʝʪ ʧʦʠʩʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ, ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʜʦʩʪʫʧʥʦʛʦ ʩʢʣʝʨʦʟʘʥʪʘ. ʎʝʣʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʤʝʪʦʜʠʢʫ ʭʠʤʠʯʝʩʢʦʛʦ ʧʣʝʚʨʦʜʝʟʘ. ʆʮʝʥʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʡʦʜʧʦʚʠʜʦʥʘ ʚ ʢʘʯʝʩʪʚʝ ʧʣʝʚʨʦʩʢʣʨʦʟʘʥʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʢʣʠʥʠʢʠ ʠʤ. ʀ. ʂ. ɸʭʫʥʙʘʝʚʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ 
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ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʦʪʜʝʣʝʥʠʠ ʪʦʨʘʢʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʧʘʣ 51 ʧʘʮʠʝʥʪ ʩ ʇɺ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʥʘʭʦʜʠʚʰʠʡʩʷ ʥʘ ʣʝʯʝʥʠʠ ʚ 

ʦʪʜʝʣʝʥʠʠ ʚ ʧʝʨʠʦʜ ʩ ʩʝʥʪʷʙʨʷ 2019 ʛʦʜʘ ʧʦ ʬʝʚʨʘʣʴ 2023 ʛʦʜʘ. ʇɺ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʤʝʣ 

ʨʝʬʨʘʢʪʝʨʥʦʝ ʪʝʯʝʥʠʝ. ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʨʝʥʠʨʦʚʘʥʠʝ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ, 

ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʨʘʩʧʨʘʚʣʝʥʠʷ ʣʝʛʢʦʛʦ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʦʮʝʜʫʨʘ ʭʠʤʠʯʝʩʢʦʛʦ ʧʣʝʚʨʦʜʝʟʘ 10% 

ʨʘʩʪʚʦʨʦʤ ʡʦʜʧʦʚʠʜʦʥʘ. ʇʦʩʣʝ ʜʘʥʥʦʡ ʤʘʥʠʧʫʣʷʮʠʠ ʥʘʤʠ ʦʮʝʥʠʚʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʝʪʦʜʠʢʠ. ʕʬʬʝʢʪʠʚʥʦʡ ʤʝʪʦʜʠʢʘ ʷʚʣʷʝʪʩʷ, ʝʩʣʠ ʧʦʩʣʝ ʝʝ ʧʨʦʚʝʜʝʥʠʷ ʫʜʘʝʪʩʷ 

ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤ ʦʪʜʝʣʷʝʤʦʡ ʞʠʜʢʦʩʪʠ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʜʘʣʠʪʴ ʜʨʝʥʘʞ ʠʟ ʧʣʝʚʨʘʣʴʥʦʡ 

ʧʦʣʦʩʪʠ. ɺ 45 ʩʣʫʯʘʷʭ ʠʟ 51 ʤʝʪʦʜʠʢʘ ʦʢʘʟʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʡ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 88,2%. ʅʝʤʘʣʦ 

ʚʘʞʥʦ, ʯʪʦ ʧʨʦʮʝʜʫʨʘ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʙʦʯʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʚ ʚʠʜʝ 

ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʨʝʘʢʮʠʠ. ʍʠʤʠʯʝʩʢʠʡ ʧʣʝʚʨʦʜʝʟ ʡʦʜʧʦʚʠʜʦʥʦʤ ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ, ʙʝʟʦʧʘʩʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʩʧʦʩʦʙʦʤ ʚ ʣʝʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʨʝʬʨʘʢʪʝʨʥʳʤ 

ʪʝʯʝʥʠʝʤ ʇɺ. 

 

Keywords: pleural effusion, exudate, transudate, pleurodesis, iodpovidone. 
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Introduction 

Pleural effusion (PE) is a pathological accumulation of fluid in the pleural cavity, which 

occurs under the influence of various factors that upset the balance between its formation and 

absorption. PE is a symptom of more than 80 different diseases [1]. Covering a large number of 

diseases of various organs and systems, the problem of diagnosing and treating PE is a hot topic for 

doctors of various profiles. Particular interest to the doctor of the thoracic profile is PE refractory to 

the main treatment. Often, such a course of PE occurs in malignant tumors, when there is a primary 

lesion of the pleura, as well as in secondary lesions with metastases. Transudative PE also have a 

recurrent course, especially in congestive heart failure, liver cirrhosis, and chronic kidney 

disease [2]. 

Traditional treatment of the underlying disease is not always effective, especially in patients at 

the terminal stage of cancer, as well as in chronic heart, liver and kidney failure, when organ 

transplantation is the only radical treatment. Palliative treatment is reduced to the correction of 

plasma oncotic pressure, the introduction of diuretics, as well as the restriction of salt in the diet. 

PE is manifested by shortness of breath, dry cough, discomfort and pain in the chest. In such 

cases, in order to stop respiratory failure, a pleural puncture procedure is performed. 

Thoracocentesis is an effective method of emergency relief of respiratory failure. However, if the 

underlying cause of PE is not treated, the condition is more likely to recur. In addition, along with 

the evacuated liquid, protein and protein fractions are eliminated, which indirectly reduces oncotic 

pressure and leads to a ñvicious circleò of PE formation. By itself, thoracocentesis carries the risk of 

complications such as pain shock, pneumothorax, bleeding and infection, and if repeated procedures 

are necessary, this risk increases significantly. In this case, the question arises of drainage of the 

pleural cavity, which in turn leads to an uncontrolled loss of fluid and, as a result, the patient 

becomes chained to the pleural tube. Based on the foregoing, it becomes clear that the treatment of 

refractory PE is a topical issue to this day [8]. 

Pleurodesis is the process of proliferation of connective tissue between two layers of the 

pleura, leading to obliteration of the pleural cavity. Pleurodesis, according to the method of 

influencing the pleura, can be mechanical, physical and chemical. Pleurodesis can also be 
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spontaneous, when after the installation of a pleural drainage, self-gluing of the pleural sheets 

occurs. During surgical operations on the lungs, especially with bullous emphysema, pleurodesis 

methods are often combined, for example, mechanical pleurodesis is supplemented with chemical 

[3, 9]. 

Chemical pleurodesis (CP) has been actively used in the last few decades, it has found its 

active use in the treatment of malignant pleural effusion, as well as in recurrent pneumothorax. 

Despite a large number of publications, there is still no consensus on the ideal pleurosclerosant, and 

the issue of the use of CP in transudative PE remains poorly understood [4]. The most popular 

method of CP worldwide is talc pleurodesis, while talc is intended specifically for this procedure 

and its particles do not enter the systemic circulation [5]. Recent studies have shown the 

effectiveness of the use of cytostatics, interleukin, skin glue, sericin [6]. The lack of production of 

these drugs in our country makes them inaccessible. Promising from this point of view is 

nonspecific CP with iodopovidone, which is no less effective [7]. 

 

The aim of the present review 

Evaluation of the effectiveness of iodopovidone as an agent for CP in the treatment of patients 

with refractory PE of various etiologies. Assess the safety of iodpovidone during the induction of 

pleurodesis. Identify common signs in patients in which CP was not effective. 

Material and methods. 

This study was made on the basis of the clinic named after I. K. Akhunbaev of the National 

Hospital of the Ministry of Health of the Kyrgyz Republic (MHKR) in the department of thoracic 

surgery, from September 2019 to February 2023. The study included 51 patients. All of them had a 

long history of the disease, despite the main treatment, PE was recurrent, which led to multiple 

thoracocentesis procedures. The age of patients ranged from 41 to 84 years; the average age was 

61.4Ñ3.6. The number of women was 29 (56.9%) and men 22 (43.1%). 

Patients with established hypersensitivity to iodine preparations, thyroid diseases were 

excluded. Since the CP procedure is not included in the MHKR clinical protocols and was 

performed for the first time, informed consent was taken from all patients. 

All patients underwent drainage of the pleural cavity at the most optimal point, established by 

X-ray and ultrasound. A 24 fr Apexmed drain was placed in the pleural cavity to evacuate the fluid. 

Within 48-72 hours, clinical and radiological control of the complete expansion of the lung was 

performed. Patients who failed to achieve full lung re-expansion were excluded from the study. 

For the purpose of anesthesia, before the introduction of pleurosclerosant, 1% lidocaine 

solution in a volume of 50 ml was injected intrapleurally, the drainage tube was closed for 20 

minutes, and the patient was recommended to change the position of the body every 5 minutes and 

make active respiratory movements. Next, the anesthetic was removed and a mixture of 1% 

lidocaine solution in a volume of 50 ml and 10% iodpovidone solution in a volume of 20 ml was 

introduced into the pleural cavity with an exposure of 2 hours. 

Safety was assessed according to the following criteria: pain response, hemodynamic 

parameters, body temperature response. Efficiency was assessed by the volume of discharge from 

the drainage and the possibility of removing the tube. CP was considered effective if the fluid 

volume was reduced to 100 ml, which made it possible to remove the chest tube. 

 

Results 

Statistical data processing was performed using IBM SPSS Statistics 28.0 program. 

Fluid accumulation was caused by malignancy in 27 cases (52.9%), hepatic hydrothorax in 
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13 patients (25.5%), congestive heart failure 6 patients (11.8%) and chronic kidney disease in 5 

cases (9.8%). 

The safety of CP was assessed in terms of heart rate, systolic blood pressure (SBP), body 

temperature, and pain response. For comparison, the values were recorded before the procedure, in 

the first 24 hours after the procedure, and between 24 and 48 hours after the procedure. The result 

of the CP safety assessment is shown in Table. 

 

Table  

MAIN INDICATORS OF HEMODYNAMICS, BODY TEMPERATURE AND PAIN RESPONSE 
 

Indicator Before the procedure First 24 hours 

after procedure 

24-48 hours after 

procedure 

Pulse, beats/min 76,3Ñ8,8 77,2Ñ7,1 75,9Ñ6,3 

Systolic blood pressure (SBP), mm Hg 118,4Ñ8,2 118,2Ñ7 116,4Ñ7,1 

Body temperature, Áʉ 36,6Ñ0,1 36,8Ñ0,3 36,6Ñ0,1 

Pain according to VAS 0,4Ñ0,1 2,2Ñ1 0,4Ñ0,5 

  

After statistical processing of the data, it can be statistically significantly (p>0.05) that the 

introduction of iodpovidone does not lead to a change in the main hemodynamic parameters. 

Statistically significant (p<0.05) there is an increase in body temperature, but within day (p>0.05) 

body temperature indicators return to their original value. A similar situation was observed with 

body temperature, after the introduction of pleurosclerosant, pain intensified (p<0.05), within 24-48 

hours the pain syndrome was non-violating (p>0.05). 

In 45 cases (88.2%), CP was successful, in these patients the drain was removed, the average 

number of days with a drain was 6.2 days, with 2.8 days before the administration of a chemical 

agent, and 4.3 days after. The average duration of hospitalization was 8.4 days. 

In 6 cases (11.8%), it was not possible to remove the drainage from the pleural cavity due to 

persistent exudation. These patients were united by the presence of ascitic fluid in the abdominal 

cavity. Thus, the main factor in the failure of CP in our study was the migration of ascitic fluid into 

the pleural cavity and, as a result, a change in the concentration of pleurosclerosant. It follows that 

patient with ascites, before the CP procedure, are shown to perform laparocentesis to drain the 

abdominal cavity. 

 

Discussion 

The use of CP in pleural effusions has been studied for several decades, but there is still no 

consensus on the methodology of implementation, as well as on the choice of a chemical agent. The 

use of CP in transudative PE is poorly understood, in the Russian-speaking segment there are single 

publications devoted to this issue. This issue is especially relevant for our country, where 

pleurodesis procedures have not been carried out before 

The introduction of 50 ml of 1% lidocaine solution for pain relief has a good analgesic effect 

and does not have side effects associated with the absorption of the anesthetic. 20 ml of 10% 

iodpovidone solution together with 50 ml of 1% lidocaine solution have the necessary local irritant 

effect with minimal pain. CP with iodpovidone is an effective method of treatment the refractory 

and recurrent course of PE and does not cause significant clinical manifestations associated with an 

inflammatory reaction of the pleural sheets. 

The presence of ascites makes it difficult to carry out CP, since the migration of ascitic fluid 

through diaphragm defects becomes the main mechanism for the accumulation of fluid in the 

pleural cavity. Even a small volume of ascitic fluid is able to migrate into the pleural cavity, which 
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is associated with negative pressure in the pleural cavity. 

 

Conclusions 

1. Iodpovidone is an effective, safe and affordable chemical agent for pleurodesis in PE of 

various etiologies; 

2. The main side effects are temperature reaction and pain syndrome, their manifestation is 

minimal, the duration is no more than 48 hours; 

3. The presence of ascites requires additional attention to patients, since the inability to 

evacuate free fluid from the abdominal cavity leads to the failure of CP. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʦʜʠʪʩʷ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ 25-ʣʝʪʥʝʡ ʞʝʥʱʠʥʳ, ʧʝʨʝʚʝʜʝʥʥʦʡ ʠʟ 

ʦʙʣʘʩʪʥʦʡ ʙʦʣʴʥʠʮʳ, ʢʦʪʦʨʘʷ ʧʦʩʪʫʧʠʣʘ ʥʘ 20-ʡ ʜʝʥʴ ʙʦʣʝʟʥʠ ʙʝʟ ʫʣʫʯʰʝʥʠʷ. ʉʨʝʜʠ 

ʩʠʤʧʪʦʤʦʚ ʦʪʤʝʯʘʣʘʩʴ ʠʥʪʦʢʩʠʢʘʮʠʷ, ʞʝʣʪʫʰʥʦʩʪʴ ʩʢʣʝʨ ʠ ʢʦʞʠ, ʦʪʩʫʪʩʪʚʠʝ ʘʧʧʝʪʠʪʘ. ɽʝ 

ʩʠʤʧʪʦʤʳ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʧʦʨʘʞʝʥʠʝʤ ʧʝʯʝʥʠ, ʚʳʟʚʘʥʥʳʤ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʠʥʬʝʢʮʠʝʡ ð 

ʚʠʨʫʩʦʤ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʘ ʠ ʚʠʨʫʩʦʤ ʕʧʰʪʝʡʥʘ-ɹʘʨʨ. ɿʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʣʦ ʚ ʪʷʞʝʣʦʡ 

ʬʦʨʤʝ ʩ ʦʩʣʦʞʥʝʥʠʷʤʠ. ʅʦ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʘʜʝʢʚʘʪʥʘʷ ʪʝʨʘʧʠʷ 

ʧʦʤʦʛʣʠ ʩʧʘʩʪʠ ʞʠʟʥʴ ʧʘʮʠʝʥʪʢʝ. 

 

Abstract. We report the case of a 25-year-old woman, transferred from a regional hospital, 

who was admitted on the 20th day of her illness without improvement. Intoxication, jaundice of 

sclera and skin, lack of appetite persisted. Her symptoms were associated with liver damage caused 

by a co-infection with herpes simplex virus and Epstein-Barr virus. The disease proceeded in 

a severe form with complications. But timely diagnosis of the disease and adequate therapy helped 

to save the patientôs life. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʨʧʝʪʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ, ʚʠʨʫʩ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʘ, ʚʠʨʫʩ ʕʧʰʪʝʡʥʘ-

ɹʘʨʨʘ, ʭʦʣʝʩʪʘʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, ʧʨʦʪʨʦʤʙʠʥʦʚʳʡ ʠʥʜʝʢʩ. 

 

Keywords: herpetic hepatitis, herpes simplex virus, Epstein-Barr virus, cholestatic syndrome, 

prothrombin index. 

 

ɺ ʂʳʨʛʳʟʩʪʘʥʝ, ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʛʝʨʧʝʪʠʯʝʩʢʘʷ ʠʥʬʝʢʮʠʷ ʦʩʪʘʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʠʥʬʝʢʪʦʣʦʛʠʠ. ʆʥ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʵʪʠʤ ʚʠʨʫʩʦʤ 

ʠʥʬʠʮʠʨʦʚʘʥʦ ʙʦʣʝʝ 90% ʥʘʩʝʣʝʥʠʷ ʟʝʤʥʦʛʦ ʰʘʨʘ [1ï5]. ʂʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ 

ʛʝʨʧʝʩʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʥʘʩʪʦʣʴʢʦ ʩʭʦʞʠ ʩ ʜʨʫʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʯʪʦ ʠʭ ʠʥʦʛʜʘ ʪʨʫʜʥʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʠ ʧʨʦʚʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʘʜʝʢʚʘʪʥʫʶ ʪʝʨʘʧʠʶ. 

ɻʝʨʧʝʪʠʯʝʩʢʠʝ ʠʥʬʝʢʮʠʠ ʠʥʦʛʜʘ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʣʠʯʥʳʤ ʩʝʨʴʝʟʥʳʤ ʦʩʣʦʞʥʝʥʠʷʤ. ʇʦʩʢʦʣʴʢʫ 

ʚʠʨʫʩʳ ʛʝʨʧʝʩʘ ʷʚʣʷʶʪʩʷ ʛʝʧʘʪʦʪʨʦʧʥʳʤʠ, ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʛʝʧʘʪʠʪ, 

ʢʦʪʦʨʳʡ ʯʘʱʝ ʧʨʦʪʝʢʘʝʪ ʚ ʪʷʞʝʣʦʡ ʬʦʨʤʝ, ʧʨʠʚʦʜʷ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ, ʢʦʪʦʨʳʡ ʢʦʣʝʙʣʝʪʩʷ 
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ʦʪ 40% ʜʦ 80%. ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʛʝʧʘʪʠʪʳ, ʚʳʟʚʘʥʥʳʝ ʚʠʨʫʩʦʤ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʘ 

(ɺʇɻ) ʠ ʚʠʨʫʩʦʤ ʕʧʰʪʝʡʥʘ-ɹʘʨʨ (ɺʕɹ), ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ, ʯʘʩʪʦ 

ʧʨʦʪʝʢʘʶʪ ʚ ʤʦʣʥʠʝʥʦʩʥʦʡ ʬʦʨʤʝ ʩ ʧʨʠʟʥʘʢʘʤʠ ʦʩʪʨʦʡ ʧʝʯʝʥʦʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ [6], 

ʧʝʯʝʥʦʯʥʦʡ ʵʥʮʝʬʘʣʦʧʘʪʠʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʫʯʘʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʡ 

ʧʦʢʘʟʳʚʘʝʪ ʩʣʦʞʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʛʝʧʘʪʠʪʦʚ, ʚʳʟʚʘʥʥʳʭ ʚʠʨʫʩʘʤʠ ʛʝʨʧʝʩʘ [8, 9]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʚʟʷʪ ʠʟ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʧʘʮʠʝʥʪʢʠ ɸ, ʥʘʭʦʜʠʚʰʝʡʩʷ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʦʣʴʥʠʮʝ ʛ. ɹʠʰʢʝʢ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ 2020 ʛʦʜʫ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ, 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʘʮʠʝʥʪʢʘ ɸ., 25 ʣʝʪ, ʧʦʩʪʫʧʠʣʘ ʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʫʶ ʢʣʠʥʠʯʝʩʢʫʶ ʠʥʬʝʢʮʠʦʥʥʫʶ 

ʙʦʣʴʥʠʮʫ (ʈʂʀɹ) 10 ʷʥʚʘʨʷ 2020 ʛ. ʩ ʞʘʣʦʙʘʤʠ ʥʘ ʩʣʘʙʦʩʪʴ, ʫʪʦʤʣʷʝʤʦʩʪʴ, ʩʥʠʞʝʥʠʝ 

ʘʧʧʝʪʠʪʘ, ʪʦʰʥʦʪʫ, ʨʚʦʪʫ, ʪʷʞʝʩʪʴ ʚ ʧʨʘʚʦʤ ʧʦʜʨʝʙʝʨʴʝ, ʞʝʣʪʫʭʫ ʩʢʣʝʨ ʠ ʢʦʞʠ, ʢʦʞʥʳʡ ʟʫʜ, 

ʧʦʪʝʤʥʝʥʠʝ ʤʦʯʠ, ʟʘʧʦʨʳ. ʀʟ ʘʥʘʤʥʝʟʘ: ʙʦʣʝʝʪ ʚ ʪʝʯʝʥʠʝ 20 ʜʥʝʡ, ʥʘʯʘʣʦ ʟʘʙʦʣʝʚʘʥʠʷ ʦʩʪʨʦʝ 

ʩ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 38,0, ʧʦʷʚʠʣʠʩʴ ʜʠʩʧʝʧʪʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʧʦʪʝʤʥʝʥʠʝ 

ʤʦʯʠ, ʟʘʪʝʤ ʟʘʤʝʪʠʣʘ ʞʝʣʪʫʰʥʦʩʪʴ ʩʢʣʝʨ ʠ ʢʦʞʠ. ʅʘʭʦʜʠʣʘʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʩ 

28.12.2019 ʧʦ 01.10.2020 ʚ ʛ. ʊʦʢʪʦʛʫʣ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ. ʉʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʢʠ ʥʝ 

ʫʣʫʯʰʠʣʦʩʴ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʦʥʘ ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ ʚ ʈʂʀɹ ʛ. ɹʠʰʢʝʢ.  

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʤʥʝʟ: ʢʦʥʪʘʢʪ ʩ ʦʩʪʨʳʤ ʚʠʨʫʩʥʳʤ ʛʝʧʘʪʠʪʦʤ (ʆɺɻ) ʦʪʨʠʮʘʝʪ, 

3 ʤʝʩʷʮʘ ʥʘʟʘʜ ʣʝʯʠʣʘ ʟʫʙʳ ʫ ʩʪʦʤʘʪʦʣʦʛʘ. ɹʦʣʴʥʘʷ ʥʝ ʫʧʦʪʨʝʙʣʷʣʘ ʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ, ʥʝ 

ʧʨʠʥʠʤʘʣʘ ʪʦʢʩʠʯʝʩʢʠʭ ʠ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʦʪʨʠʮʘʣʘ ʯʨʝʟʤʝʨʥʦʝ 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʮʝʪʘʤʠʥʦʬʝʥʘ. 

ɸʥʘʤʥʝʟ ʞʠʟʥʠ: ʧʘʮʠʝʥʪʢʘ ʧʨʦʞʠʚʘʝʪ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʩʪʨʘʜʘʝʪ ʘʥʝʤʠʝʡ, ʚ 

ʜʝʪʩʪʚʝ ʧʝʨʝʥʝʩʣʘ ʚʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ ɸ (ɺɻ ɸ). ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʦʡ ʙʳʣʦ 

ʪʷʞʝʣʳʤ ʠʟ-ʟʘ ʩʠʤʧʪʦʤʦʚ ʠʥʪʦʢʩʠʢʘʮʠʠ. ɺ ʩʦʟʥʘʥʠʠ, ʘʜʝʢʚʘʪʥʘ. ɺʳʨʘʞʝʥʥʘʷ ʞʝʣʪʫʰʥʦʩʪʴ 

ʩʢʣʝʨ ʠ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ. ʅʘ ʢʦʞʝ ʩʣʝʜʳ ʠʤʝʣʠʩʴ ʩʣʝʜʳ ʨʘʩʯʝʩʦʚ. ʉʦ ʩʪʦʨʦʥʳ ʩʝʨʜʮʘ ʠ 

ʣʝʛʢʠʭ ð ʙʝʟ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʗʟʳʢ ʚʣʘʞʥʳʡ, ʦʙʣʦʞʝʥ ʙʝʣʳʤ ʥʘʣʝʪʦʤ. ʇʦ ʂʫʨʣʦʚʫ ʧʝʯʝʥʴ 

ʫʚʝʣʠʯʝʥʘ ʥʘ 1,5ï2,0 ʩʤ, ʤʷʛʢʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʧʨʠ ʧʘʣʴʧʘʮʠʠ, ʤʘʣʦʙʦʣʝʟʥʝʥʥʘʷ. ʉʝʣʝʟʝʥʢʘ 

ʥʝ ʧʘʣʴʧʠʨʫʝʪʩʷ. ʄʦʯʘ ʪʝʤʥʦʛʦ ʮʚʝʪʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʱʝʢʣʠʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ (ʆɸʂ) ʫ ʙʦʣʴʥʦʡ ʘʥʝʤʠʷ 1 ʩʪʝʧʝʥʠ ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʛʝʤʦʛʣʦʙʠʥʘ ʜʦ 102 ʛ/ʣ, ʵʨʠʪʨʦʮʠʪʦʚ ð 3,2, ʘʥʠʟʦʮʠʪʦʟ+, ʧʦʡʢʠʣʦʮʠʪʦʟ+, 

ʪʨʦʤʙʦʮʠʪʦʟ ʜʦ 522Ĭ109 /ʣ, ʣʠʤʬʦʮʠʪʳ ð 30%, ʤʦʥʦʮʠʪʳ ð 9%, ʉʆʕ ð 15 ʤʤ/ʯ. 

ɺ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʘʭ ʚʳʷʚʣʝʥʦ: ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʘʤʠʥʘʟ: ɸʉʊ ð 1,25 

ʝʜ./ʣ, ɸʃʊ ð 1,63 ʝʜ./ʣ, ʚʳʩʦʢʠʡ ʦʙʱʠʡ ʙʠʣʠʨʫʙʠʥ ð 410 ʤʢʤʦʣʴ/ʣ ʟʘ ʩʯʝʪ ʧʨʷʤʦʡ ʬʨʘʢʮʠʠ 

ð 307 ʤʢʤʦʣʴ/ʣ, ʪʠʤʦʣʦʚʘʷ ʧʨʦʙʘ ð 9 ʝʜ., ʦʙʱʠʡ ʙʝʣʦʢ ð 64 ʛ/ʣ, ʘʣʴʙʫʤʠʥ ð 40 ʛ/ʣ.  

ɸʥʘʣʠʟ ʢʨʦʚʠ ʀʌɸ ʥʘ ʤʘʨʢʝʨʳ ʚʠʨʫʩʥʳʭ ʛʝʧʘʪʠʪʦʚ (ʘʥʪʠ-HAV IgM, HBsAg, ʘʥʪʠ-

HBcor IgM, ʘʥʪʠ-HCV IgG) ʜʚʫʢʨʘʪʥʦ ʜʘʣ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ 

ʢʨʦʚʠ ʥʘ ʘʫʪʦʠʤʤʫʥʥʳʡ ʛʝʧʘʪʠʪ ʠ ɺʀʏ-ʠʥʬʝʢʮʠʶ ʪʘʢʞʝ ʙʳʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ. 

ʅʘ ʋɿʀ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ: ʧʨʠʟʥʘʢʠ ʦʩʪʨʦʛʦ ʛʝʧʘʪʠʪʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʢʘ ʧʦʣʫʯʘʣʘ ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʫʶ ʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ 

ʪʝʨʘʧʠʶ. 

ʉʦʩʪʦʷʥʠʝ ʙʦʣʴʥʦʡ ʥʝ ʫʣʫʯʰʘʣʦʩʴ, ʥʘʨʘʩʪʘʣʘ ʠʥʪʦʢʩʠʢʘʮʠʷ, ʞʝʣʪʫʰʥʦʩʪʴ ʢʦʞʠ ʠ 

ʩʢʣʝʨ, ʦʪʤʝʯʘʣʘʩʴ ʩʦʥʣʠʚʦʩʪʴ, ʧʨʠʩʦʝʜʠʥʠʣʩʷ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ (ʢʨʦʚʦʪʦʯʠʚʦʩʪʴ 
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ʜʝʩʝʥ).  

ʋʭʫʜʰʠʣʠʩʴ ʠ ʧʦʢʘʟʘʪʝʣʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ: ʫʚʝʣʠʯʠʣʩʷ ʦʙʱʠʡ ʙʠʣʠʨʫʙʠʥ ð 480 

ʤʢʤʦʣʴ/ʣ, ʧʨʷʤʦʡ ʙʠʣʠʨʫʙʠʥ ð 360 ʤʢʤʦʣʴ/ʣ. ɸʢʪʠʚʥʦʩʪʴ ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ ʥʝʩʢʦʣʴʢʦ 

ʩʥʠʟʠʣʘʩʴ: ɸʉʊ ð 0,56 ʝʜ./ʣ, ɸʉʊ ð 0,81 ʝʜ./ʣ. ʆʪʤʝʯʘʣʦʩʴ ʥʘʨʫʰʝʥʠʝ ʩʚʝʨʪʳʚʘʶʱʝʡ 

ʩʠʩʪʝʤʳ ʢʨʦʚʠ: ʧʨʦʪʨʦʤʙʠʥʦʚʳʡ ʠʥʜʝʢʩ (ʇʊʀ) ʩʥʠʟʠʣʩʷ ʜʦ 44%, ʧʨʦʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ 

(ʇɺ) ʫʜʣʠʥʠʣʦʩʴ ʜʦ 41 ʩ, ʪʘʢʞʝ ʦʪʤʝʯʘʣʠʩʴ ʫʚʝʣʠʯʝʥʠʝ ɸʏʊɺ ð ʜʦ 80 ʩ, ʄʅʆ ð ʜʦ 1,94, 

ʬʠʙʨʠʥʦʛʝʥ ʙʳʣ ʚ ʥʦʨʤʝ ð 250 ʤʛ%.  

ʆʪʩʣʝʞʠʚʘʣʠ ʜʠʥʘʤʠʢʫ ʧʦʯʝʯʥʳʭ ʧʨʦʙ: ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʢʨʝʘʪʠʥʠʥʘ ʩʦ 120,0 ʜʦ 

130,9 ʤʢʤʦʣʴ/ʣ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʤʦʯʝʚʠʥʳ ʠ ʘʟʦʪʘ ʤʦʯʝʚʠʥʳ. ʕʣʝʢʪʨʦʣʠʪʳ 

ʠʟʤʝʥʠʣʠʩʴ ʟʘ ʩʯʝʪ ʛʠʧʦʢʘʣʠʝʤʠʠ (Ca ð 2,5, K ð 3,4, Mg ð 0,7). ɺ ʆɸʂ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ 

ʛʝʤʦʛʣʦʙʠʥʘ ʜʦ 95 ʛ/ʣ. ʇʨʦʢʘʣʴʮʠʪʦʥʠʥ ʙʳʣ ʩʣʝʛʢʘ ʧʦʚʳʰʝʥ ʜʦ 0,13 ʥʛ/ʤʣ. ʉʘʭʘʨ ʢʨʦʚʠ ʙʳʣ 

ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ð 5,0 ʤʤʦʣʴ/ʣ.  

ɺ ʩʚʷʟʠ ʩ ʫʭʫʜʰʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ (ʧʦʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʦʩʪʨʦʡ ʧʝʯʝʥʦʯʥʦʡ 

ʵʥʮʝʬʘʣʦʧʘʪʠʠ ʠ ɼɺʉ- ʠ ʭʦʣʝʩʪʘʪʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʦʚ) 20.01.2020 ʙʦʣʴʥʘʷ ʧʝʨʝʚʝʜʝʥʘ ʚ 

ʦʪʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ. ɺʩʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ 

ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ.  

 

ʊʘʙʣʠʮʘ 

ɹʀʆʍʀʄʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʂʈʆɺʀ 
 

ʇʦʢʘʟʘʪʝ

ʣʠ 

ʅʦʨʤʘ ɽʜ. ʠʟʤ ɼʘʪʳ ʚʟʷʪʠʷ ʧʨʦʙ 
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ʆʙʱ 

ʙʠʣʠʨʫʙʠʥ 

5,1ï21 ʤʢʤʦʣʴ/ʣ 410 480 319 348 650 645   414 281 156 120 

ʇʨʷʤʦʡ 

ʙʠʣʠʨʫʙʠʥ 

1,7ï6,8 ʤʢʤʦʣʴ/ʣ 307 360 280 261 452 448   256 172 77 90 

ɸʉʊ 0ï37 ʝʜ./ʣ 1,3 0,8 0,4 0,2 0,6 0,6   0,3 0,3 0,3 0,3 

ɸʃʊ 0ï40 ʝʜ./ʣ 1,6 1,1 0,6 0,4 0,9 0,7   0,3 0,5 0,5 0,5 

ʊʠʤʦʣ. 

ʧʨʦʙʘ 

1ï25 ʝʜ. 9 13 5,6 6,3 25 9   11 7 8 10 

ʆʙʱʠʡ 

ʙʝʣʦʢ 

60ï83  ʛ/ʣ 64 61     56 57           

ɸʣʴʙʫʤʠʥ 35ï52  ʛ/ʣ 40 36     41 42           

ʂʨʝʘʪʠʥʠʥ 44ï115 ʤʢʤʦʣʴ/ʣ   72 120 131 105             

ʄʦʯʝʚʠʥʘ 2,8ï7,2  ʤʤʦʣʴ/ʣ   2 4 1,8 2,9             

ɸʟʦʪ 

ʤʦʯʝʚ. 

10ï28 ʤʢʤʦʣʴ/ʣ   11 15 11 13             

ʇʊʀ 80ï100 %   44 51 82 69 88 51 88 95 95 95 

ʇɺ 12ï18 ʩʝʢ   41 35 22 26 20 35 20 19 19 19 

 

ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʋɿʀ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʦʪʤʝʯʘʣʘʩʴ ʩʧʣʝʥʦʤʝʛʘʣʠʷ ʜʦ 3 ʩʤ. 

ʂʦʥʩʠʣʠʫʤʦʤ ʚʨʘʯʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʟʥʘʯʝʥʳ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʳ (ɻʝʧʘ-ʄʝʨʮ), 

ʛʝʤʦʩʪʘʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ (ʧʘʫʟ, ʂʦʥʘʢʠʦʥ, ʘʤʠʥʦʢʘʧʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʧʝʨʝʣʠʚʘʥʠʝ ʉɿʇ), 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ (ʎʝʬʟʠʤ-ʊɿ), ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʧʨʦʮʝʜʫʨʘ ʧʣʘʟʤʘʬʝʨʝʟʘ. ʏʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʧʦʩʣʝ ʥʘʟʥʘʯʝʥʥʦʡ ʪʝʨʘʧʠʠ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʦʡ ʥʝʩʢʦʣʴʢʦ ʫʣʫʯʰʠʣʦʩʴ ʠ 

24.01.2020 ʛ. ʦʥʘ ʧʝʨʝʚʝʜʝʥʘ ʦʙʨʘʪʥʦ ʠʟ ʦʪʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʚ ʦʙʳʯʥʦʝ 
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ʦʪʜʝʣʝʥʠʝ. 

 

ʏʝʨʝʟ ʥʝʜʝʣʶ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʦʡ ʚʥʦʚʴ ʫʭʫʜʰʠʣʦʩʴ, ʥʘʨʦʩʣʠ ʠʥʪʦʢʩʠʢʘʮʠʷ ʠ ʞʝʣʪʫʭʘ, 

ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʠʟʘʭ ʨʝʟʢʦ ʧʦʚʳʩʠʣʩʷ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʜʦ 650 ʤʢʤʦʣʴ/ʣ, 

ʧʨʷʤʦʛʦ ʜʦ 452 ʤʢʤʦʣʴ/ʣ. ʇʦʚʪʦʨʥʳʝ ʘʥʘʣʠʟʳ ʢʨʦʚʠ ʥʘ ʤʘʨʢʝʨʳ ʚʠʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʘ ʚʥʦʚʴ 

ʧʦʢʘʟʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʛʝʨʧʝʪʠʯʝʩʢʦʛʦ ʛʝʧʘʪʠʪʘ ʥʘ 30 ʜʝʥʴ 

ʙʦʣʝʟʥʠ ʙʨʘʣʠ ʘʥʘʣʠʟʳ ʢʨʦʚʠ ʥʘ ʀʌɸ ʥʘ ɺʇɻ, ɺʕɹ ʠ ʎʄɺ-ʠʥʬʝʢʮʠʠ. ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʙʦʣʴʥʦʡ ʚʳʷʚʣʝʥʳ IgG ʢ ʚʠʨʫʩʫ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʘ ʩ ʘʚʠʜʥʦʩʪʴʶ 100% ʠ IgM ʢ ʢʘʧʩʠʜʥʦʤʫ 

ʙʝʣʢʫ (VCA) ʚʠʨʫʩʘ ʕʧʰʪʝʡʥʘ-ɹʘʨʨ; ʪʝʩʪʳ ʥʘ ʎʄɺ-ʠʥʬʝʢʮʠʶ ʙʳʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ IgM ʢ ɺʇɻ ʫ ʧʘʮʠʝʥʪʘ ʙʳʣ ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʘ IgG ʙʳʣ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʩ 

ʚʳʩʦʢʦʡ ʘʚʠʜʥʦʩʪʴʶ, ʵʪʦ ʤʦʛʣʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʨʝʘʢʪʠʚʘʮʠʠ ʧʨʦʮʝʩʩʘ. ʋʯʠʪʳʚʘʷ 

ʪʷʞʝʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʘ ʦʪ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʀʌɸ-

ʪʝʩʪʳ ʥʘ ɺʇɻ ʠ ɺʕɹ, ʢʦʥʩʠʣʠʫʤʦʤ ʚʨʘʯʝʡ ʙʦʣʴʥʦʡ ʙʳʣʘ ʥʘʟʥʘʯʝʥʘ ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ 

(ʘʮʠʢʣʦʚʠʨ 250 ʤʛ Ĭ 3 ʨʘʟʘ ʚ ʩʫʪʢʠ ʚʥʫʪʨʠʚʝʥʥʦ ʢʘʧʝʣʴʥʦ). ɺ ʊʘʙʣʠʮʝ ʠ ʥʘ ʈʠʩʫʥʢʘʭ 1, 2 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʥʘʤʠʢʘ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʡ ʥʘ ʬʦʥʝ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʞʝʣʪʫʭʠ ʙʦʣʝʝ ʰʝʩʪʠ ʥʝʜʝʣʴ, ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʪʨʘʥʩʘʤʠʥʘʟ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ɸʃʊ) ʠ ʚʳʨʘʞʝʥʥʘʷ ʛʠʧʝʨʙʠʣʠʨʫʙʠʥʝʤʠʷ ʙʦʣʝʝ 2 ʤʝʩʷʮʝʚ, 

ʧʦʢʘʟʘʪʝʣʠ ʣʘʙʦʨʘʪʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʦʩʪʨʦʛʦ 

ʛʝʨʧʝʪʠʯʝʩʢʦʛʦ ʩʤʝʰʘʥʥʦʛʦ ʛʝʧʘʪʠʪʘ, ʚʳʟʚʘʥʥʦʛʦ ɺʇɻ ʠ ɺʕɹ (ʀʌɸ ʪʝʩʪʳ HSV IgG ç+è ʠ 

EBV IgM ç+è), ʧʨʠʚʦʜʠʣʠ ʢ ʪʷʞʝʣʦʤʫ ʪʝʯʝʥʠʶ ʙʦʣʝʟʥʠ ʩ ʭʦʣʝʩʪʘʪʠʯʝʩʢʠʤ ʚʘʨʠʘʥʪʦʤ. 

 

 

ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ɸʉʊ ʠ ɸʃʊ (ʝʜ./ʣ) ʟʘ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʧʘʮʠʝʥʪʢʠ ɸ. ʚ 

ʩʪʘʮʠʦʥʘʨʝ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ (ʘʮʠʢʣʦʚʠʨ) 

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʙʦʣʴʥʦʡ ʚ ʩʪʘʮʠʦʥʘʨ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʘʤʠʥʘʟ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ɸʃʊ ʜʦ 1,63 ʝʜ./ʣ. ɿʘʪʝʤ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʩʥʠʞʘʶʪʩʷ ʧʦʯʪʠ ʜʦ 0,44 ʝʜ./ʣ, ʠ ʩʥʦʚʘ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ ʠʭ ʘʢʪʠʚʥʦʩʪʴ 

ʚʦʟʨʘʩʪʘʝʪ. ʅʦ ʢʘʢ ʪʦʣʴʢʦ ʙʳʣʘ ʧʦʜʢʣʶʯʝʥʘ ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ, ʧʦʢʘʟʘʪʝʣʠ 
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ʪʨʘʥʩʘʤʠʥʘʟ ʩʥʠʟʠʣʠʩʴ ʠ ʦʩʪʘʚʘʣʠʩʴ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʜʦ ʢʦʥʮʘ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ. 

ʅʘ ʈʠʩʫʥʢʝ 2 ʚʠʜʥʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʜʦ 650 ʤʢʤʦʣʴ/ʣ, ʘ ʩ 

ʥʘʟʥʘʯʝʥʠʝʤ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ ʦʪʤʝʯʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʙʠʣʠʨʫʙʠʥʘ ʜʦ 

120 ʤʢʤʦʣʴ/ʣ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʠ ʧʨʷʤʦʛʦ ʙʠʣʠʨʫʙʠʥʘ (ʤʢʤʦʣʴ/ʣ) ʟʘ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ 

ʧʘʮʠʝʥʪʢʠ ɸ. ʚ ʩʪʘʮʠʦʥʘʨʝ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ (ʘʮʠʢʣʦʚʠʨ) 

 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʢʠ ʩʪʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʪʴʩʷ, ʦʪʤʝʯʘʣʦʩʴ 

ʩʥʠʞʝʥʠʝ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʫʤʝʥʴʰʝʥʠʝ ʞʝʣʪʫʭʠ, ʧʦʷʚʠʣʩʷ ʘʧʧʝʪʠʪ, ʦʪʤʝʯʝʥʘ ʥʦʨʤʘʣʠʟʘʮʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙ ʧʝʯʝʥʠ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ. ʇʘʮʠʝʥʪʢʘ 

ʧʨʦʚʝʣʘ 56 ʢʦʡʢʦ-ʜʥʝʡ ʠ ʚʳʧʠʩʘʥʘ ʩ ʫʣʫʯʰʝʥʠʝʤ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʘʥʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝ ʠʩʢʣʶʯʝʥʦ ʪʝʯʝʥʠʝ ʛʝʧʘʪʠʪʘ, 

ʚʳʟʚʘʥʥʦʛʦ ʜʚʫʤʷ ʪʠʧʘʤʠ ʛʝʨʧʝʪʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ ɺʇɻ ʠ ɺʕɹ. ɿʘʪʨʫʜʥʠʪʝʣʴʥʦ ʧʨʦʚʝʩʪʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ ʪʝ ʞʝ 

ʩʠʤʧʪʦʤʳ ʠ ʩʠʥʜʨʦʤʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʛʝʧʘʪʦʪʨʦʧʥʳʭ ʚʠʨʫʩʥʳʭ ʛʝʧʘʪʠʪʦʚ (ɸ, ɺ, ʉ, D, ɽ) 

[1, 8].  

ʇʘʮʠʝʥʪʢʘ ʙʳʣʘ ʧʦʣʥʦʩʪʴʶ ʦʙʩʣʝʜʦʚʘʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥ ʛʝʨʧʝʪʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ, 

ʚʳʟʚʘʥʥʳʡ ɺʇɻ ʠ ɺʕɹ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʀʌɸ-ʪʝʩʪʦʤ. ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʨʠʩʫʥʢʘʭ ʦʪʯʝʪʣʠʚʦ ʧʦʢʘʟʳʚʘʝʪ ʚʦʣʥʦʦʙʨʘʟʥʦʝ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ ʩ ʧʝʨʠʦʜʘʤʠ 

ʫʭʫʜʰʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʧʝʨʚʦʡ ʚʦʣʥʦʡ ʙʳʣ ʛʝʧʘʪʠʪ, ʚʳʟʚʘʥʥʳʡ ʚʠʨʫʩʦʤ 

ʕʧʰʪʝʡʥʘ-ɹʘʨʨ, ʯʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʦʩʪʨʳʤ ʥʘʯʘʣʦʤ ʟʘʙʦʣʝʚʘʥʠʷ, ʛʝʧʘʪʦʩʧʣʝʥʦʤʝʛʘʣʠʝʡ, 

ʮʠʪʦʣʠʪʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ, ʥʘʨʫʰʝʥʠʝʤ ʧʠʛʤʝʥʪʥʦʛʦ ʦʙʤʝʥʘ ʠ, ʛʣʘʚʥʦʝ, ʨʝʟʫʣʴʪʘʪʦʤ ʀʌɸ 

ʪʝʩʪ-ʧʦʣʦʞʠʪʝʣʴʥʳʡ IgM ʢ ʢʘʧʩʠʜʥʦʤʫ ʙʝʣʢʫ (VCA) ʚʠʨʫʩʘ ʕʧʰʪʝʡʥʘ-ɹʘʨʨ. ɺʪʦʨʘʷ ʚʦʣʥʘ 

ʤʦʛʣʘ ʙʳʪʴ ʚʳʟʚʘʥʘ ʨʝʘʢʪʠʚʘʮʠʝʡ ʚʠʨʫʩʘ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝʤ 

ʠʤʤʫʥʠʪʝʪʘ. ʇʘʮʠʝʥʪʢʘ ʩʪʨʘʜʘʝʪ ʘʥʝʤʠʝʡ 1 ʩʪʝʧʝʥʠ, ʛʝʤʦʛʣʦʙʠʥ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʩʥʠʟʠʣʩʷ 

ʜʦ 95 ʛ/ʣ.  

ʈʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʙʠʣʠʨʫʙʠʥʘ ʜʦ ʚʳʩʦʢʠʭ ʮʠʬʨ (650 ʤʢʤʦʣʴ/ʣ), ʥʘʨʫʰʝʥʠʝ 

ʧʠʛʤʝʥʪʥʦʛʦ ʦʙʤʝʥʘ ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʀʌɸ-ʪʝʩʪ ð ʧʦʣʦʞʠʪʝʣʴʥʳʝ IgG ʢ ʚʠʨʫʩʫ ʧʨʦʩʪʦʛʦ 
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ʛʝʨʧʝʩʘ ʩ ʘʚʠʜʥʦʩʪʴʶ 100%, ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ IgM, ʢʦʪʦʨʳʝ ʥʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʝʨʚʠʯʥʦʝ 

ʠʥʬʠʮʠʨʦʚʘʥʠʝ, ʘ ʥʘ ʨʝʘʢʪʠʚʘʮʠʶ ʧʨʦʮʝʩʩʘ. ʀ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʩ ʤʦʤʝʥʪʘ ʚʚʝʜʝʥʠʷ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ (ʘʮʠʢʣʦʚʠʨ) ʛʦʚʦʨʠʪ ʚ ʧʦʣʴʟʫ ɺʇɻ-ʛʝʧʘʪʠʪʘ. 

ʆʧʠʩʘʥʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʪʷʞʝʣʦʛʦ ʪʝʯʝʥʠʷ ʦʩʪʨʦʡ ʩʦʯʝʪʘʥʥʦʡ ʛʝʨʧʝʪʠʯʝʩʢʦʡ 

ʠʥʬʝʢʮʠʠ ʫ ʙʦʣʴʥʦʡ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʨʘʯʝʡ ʢʘʢ ʥʘʛʣʷʜʥʳʡ 

ʧʨʠʤʝʨ ʚʦʟʤʦʞʥʦʛʦ ʚʘʨʠʘʥʪʘ ʪʝʯʝʥʠʷ ʛʝʧʘʪʠʪʘ [1, 3, 6]. ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ ʦ ʥʘʣʠʯʠʠ 

ʛʝʧʘʪʠʪʦʚ ʛʝʨʧʝʩʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʠ ʚ ʩʪʨʫʢʪʫʨʝ ʚʠʨʫʩʥʳʭ ʧʦʨʘʞʝʥʠʡ ʧʝʯʝʥʠ [1, 2, 4]. 

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ, ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʧʨʘʚʠʣʴʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʠ ʧʨʦʚʝʩʪʠ 

ʘʜʝʢʚʘʪʥʫʶ ʵʪʠʦʪʨʦʧʥʫʶ, ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʫʶ ʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ, ʯʪʦ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ [1, 5, 7]. 

 

ɸʚʪʦʨʳ ʟʘʷʚʣʷʶʪ ð ʥʠʢʘʢʦʛʦ ʢʦʥʬʣʠʢʪʘ ʠʥʪʝʨʝʩʦʚ ʥʝʪ. 
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Abstract. It is now known that the SARS-CoV-2 virus can infect cells in the gastrointestinal 

tract as well as the liver. Liver dysfunction is found in 14-53% of patients with COVID-19. 

Scientists have found that the SARS-CoV-2 virus can directly infect liver cells and cells lining 

the intra- and extrahepatic bile ducts (cholangiocytes), since they contain, although in low 

concentrations, a special enzyme ACE-2, which serves as an entry point into cells of some 

coronaviruses, including SARS-CoV-2. The next stage in the development of pathology is 

inflammation and the formation of blood clots. With a violent reaction of the immune system, an 

excessive release of cytokines occurs, which aggravates the condition and, in some cases, leads to 

reactive hepatitis. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʠʨʫʩ SARS-CoV-2 ʤʦʞʝʪ ʠʥʬʠʮʠʨʦʚʘʪʴ 

ʢʣʝʪʢʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʘ ʪʘʢʞʝ ʧʝʯʝʥʠ. ɼʠʩʬʫʥʢʮʠʷ ʧʝʯʝʥʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʫ 

14ï53% ʧʘʮʠʝʥʪʦʚ ʩ COVID-19. ʋʯʝʥʳʝ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚʠʨʫʩ SARS-CoV-2 ʤʦʞʝʪ 

ʥʘʧʨʷʤʫʶ ʠʥʬʠʮʠʨʦʚʘʪʴ ʢʣʝʪʢʠ ʧʝʯʝʥʠ ʠ ʢʣʝʪʢʠ, ʚʳʩʪʠʣʘʶʱʠʝ ʚʥʫʪʨʠ- ʠ ʚʥʝʧʝʯʝʥʦʯʥʳʝ 

ʞʝʣʯʥʳʝ ʧʨʦʪʦʢʠ (ʭʦʣʘʥʛʠʦʮʠʪʳ), ʪʘʢ ʢʘʢ ʦʥʠ ʩʦʜʝʨʞʘʪ, ʭʦʪʷ ʠ ʚ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, 

ʦʩʦʙʳʡ ʬʝʨʤʝʥʪ ACE-2, ʩʣʫʞʘʱʠʡ ʪʦʯʢʦʡ ʚʭʦʜʘ ʚ ʢʣʝʪʢʠ ʥʝʢʦʪʦʨʳʭ ʢʦʨʦʥʘʚʠʨʫʩʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ SARS-CoV-2. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʚʦʩʧʘʣʝʥʠʝ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʦʤʙʦʚ. ʇʨʠ ʙʫʨʥʦʡ ʨʝʘʢʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʠʩʭʦʜʠʪ ʠʟʙʳʪʦʯʥʳʡ 

ʚʳʙʨʦʩ ʮʠʪʦʢʠʥʦʚ, ʫʩʫʛʫʙʣʷʶʱʠʡ ʩʦʩʪʦʷʥʠʝ ʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʠʚʦʜʷʱʠʡ ʢ ʨʝʘʢʪʠʚʥʦʤʫ 

ʛʝʧʘʪʠʪʫ. 

 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ6. 2023 

https://doi.org/10.33619/2414-2948/91 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 244 

 

Keywords: coronavirus infection, alanine aminotransferase, aspartate aminotransferase, fatty 

liver. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ, ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ, 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ, ʞʠʨʦʚʦʡ ʛʝʧʘʪʦʟ. 

 

It is now known that the SARS-CoV-2 virus can infect cells in the gastrointestinal tract as 

well as the liver. Liver dysfunction is found in 14ï53% of patients with COVID-19. Scientists have 

found that the SARS-CoV-2 virus can directly infect liver cells and cells lining the intra- and 

extrahepatic bile ducts (cholangiocytes), since they contain, although in low concentrations, special 

enzyme ACE-2 which serves as the entry point into cells for some coronaviruses, including SARS-

CoV-2 [1ï17]. 

The next stage in the development of pathology is inflammation and formation of blood clots. 

With a violent reaction of the immune system, an excessive release of cytokines occurs, aggravating 

the condition and in some cases leading to reactive hepatitis [4, 7ï17]. 

To study the incidence of liver pathologies and the nature of its manifestations in COVID-19 

patients with a fatal outcome. The material of the study was the data of a retrospective analysis of 

63 case histories of patients with a fatal outcome, hospitalized in the Republican Clinical Infectious 

Diseases Hospital for the period from May to November 2021. Statistical analysis was performed 

using Microsoft Office Excel 2016 (Microsoft, USA) and Statistica 10 software (StatSoft Inc., 

USA). 

 

Results 

For the period from May to November 2021, there were more men (62%) than women (38%) 

among the hospitalized patients at the Republican Clinical Infectious Diseases Hospital. The age 

groups of patients were presented as follows: 25-44 years old ð 3 patients (4%), 45-60 years old ð 

13 patients (21%), 61-75 years old ð 37 patients (59%), 76-90 years old ð 10 patients (16%) 

(Figure 1) [3, 8]. 

 

 
 

Figure 1. Age structure of COVID-19 patients 

 

As can be seen in Figure 2., the majority of patients were over the age of 60 years and in 

general accounted for 75% of the total number of patients with a fatal outcome. According to the 

epidemiological anamnesis, the majority of patients with a fatal outcome, 69.8%, were urban 

residents, and 30.2% of patients were rural residents, respectively (Figure 2) [5]. 

Close family contact was noted in 73% of patients, and in 27% of cases contact was not 

established (Figure 3). 
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Figure 2. Residents allocation 

 
Figure 3. The epidemiological contact with 

COVID-19 patients 

 

The prevalence of patients by region is shown in Figure 4, which shows that the majority of 

patients were from the city of Bishkek and the Chui region. Among patients with fatal outcome, 35 

patients (55.5%) were pensioners, 20 patients (31.8%) were unemployed and the remaining 8 

patients (12.7%) were employed (Figure 5). The first cases of severe coronavirus infection with a 

fatal outcome in the period from May to November 2021 began to appear in May. Figure 7 shows 

that the highest mortality rates were registered in July (51.3%) and November (43%). 

 

 
 

Figure 4. Prevalence by region 

 

 
 

Figure 5. Employment structure 

 

 
 

Figure 6. The number of cases of COVID-19 by months 
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The analysis of clinical symptoms showed that the most common symptoms of patients with 

Covid-19 were weakness (100%), headache (94%), fever (100%), cough (81%), anosmia, ageusia 

(52% ), loss or lack of appetite (81%), abdominal pain (68%), pain in the right hypochondrium 

(64%) (Table). Such symptoms as chest discomfort (21%), palpitations (17%), and peripheral 

edema (3%) were less common. 

Table  

CLINICAL SYMPTOMS OF COVID-19  
 

FREQUENT SIGNS (30%) > OCCASIONAL SIGNS (30%) < 

Clinical signs  Clinical signs  

Headache 94% Nausea 27% 

Fever 100% Vomiting, diarrhea 20% 

Dry cough 81% Chills 25% 

Loss of smell, loss of taste 52% Muscle and joint pain 21% 

Weakness 100% Chest discomfort 21% 

Shortness of breath 78% Palpitation 17% 

Loss of appetite 81% Dizziness 27% 

Abdominal distention, abdominal pain 68% Peripheral edema 3% 

Pain in the right upper part of abdomen 64%   

 

The severe form of the disease was predominant, and this form developed in patients with a 

burdened premorbid background. 

As can be seen in Figure 8, 62% of patients with a fatal outcome had concomitant diseases 

from the cardiovascular system, pathologies of the gastrointestinal tract (35%), diabetes mellitus 

(35%), hypertension (32%), chronic hepatitis (30 %), which contributed to the severe course of the 

disease with the development of a lethal outcome. Patients experienced complications such as 

ARDS (98.5%), multiple organ failure (92.3%), DIC (96.8%), respiratory failure (90%), 

community-acquired pneumonia (98.3%), brain edema (86.5%), cardiovascular insufficiency 

(83%), sepsis (56%) and others. Pneumonia and acute respiratory distress syndrome, DIC were the 

leading causes of death in the period from May to November 2021. 

 

 
 

Figure 7. Comorbidities in COVID-19 patients with fatal outcome 

 

A complex of clinical and laboratory studies revealed the following. On average, patients with 

a fatal outcome were admitted on the 7th-8th day of illness and stayed in hospital for 26 days. It is 
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necessary to note the dynamics of the increase in the level of transaminases on days 12-13 of the 

disease with a predominance of the ALT level, which indicated the severity of the course of the 

disease (Figure 8). In a laboratory and instrumental study of abdominal ultrasound in patients with a 

fatal outcome, the following changes in the function of the gastrointestinal tract were found fatty 

hepatosis (47%), chronic hepatitis (46%) and steatohepatitis (7%) (Figure 9) [3, 9]. 

 

 
 

Figure 8. Dynamics of AST and ALT activity 

during hospitalization 
Figure 9. Liver ultrasound data in patients 

with fatal outcome 
 

As can be seen from Figure 9, fatty hepatosis (47%) and chronic hepatitis (46%) occurred 

with almost the same frequency, which may have contributed to the aggravation of the course of the 

disease and the development of lethal outcome. In Figure 10, we see a persistent rise in the D-dimer 

index, which are determinants of thrombosis. 

 

 
Figure10. Dynamics of D-dimer during hospitalization 

 

Conclusions 

Liver pathology is often developed in males over 60 years of age. Liver pathology is often 

developed with concomitant diseases of the hepato-biliary system. Transaminase activity increases 

in the second week in patients with a fatal outcome. The causes of death in patients were 

pneumonia, ARDS, DIC. Ultrasound data of patients with COVID-19 with fatal outcome more 

often detected NAFLD and chronic hepatitis. 
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ɸʥʥʦʪʘʮʠʷ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʤ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʥʘʨʷʜʫ ʩʦ 

ʩʤʝʨʪʥʦʩʪʴʶ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ, ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʘʷ ʠʥʚʘʣʠʜʥʦʩʪʴ. ɺ ʂʳʨʛʳʟʩʪʘʥʝ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʠʯʠʥʘʭ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʟʘʥʠʤʘʶʪ 

ʫʩʪʦʡʯʠʚʳʝ ʣʠʜʠʨʫʶʱʠʝ ʨʝʡʪʠʥʛʦʚʳʝ ʧʦʟʠʮʠʠ, ʫʩʪʫʧʘʷ ʣʠʰʴ ʟʘʙʦʣʝʚʘʥʠʷʤ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʪʨʘʚʤʘʤ.  ʇʨʦʚʝʜʝʥʥʳʡ ʘʚʪʦʨʘʤʠ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʝʨʚʠʯʥʦʛʦ ʚʳʭʦʜʘ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ ʩʨʝʜʠ ʣʠʮ ʩʪʘʨʰʝ 18 ʣʝʪ ʧʦ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘ 

ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2021 ʛʛ. ʧʦʢʘʟʘʣ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʮ ʩ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʴʶ 

ʚʩʣʝʜʩʪʚʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʩ 1155 ʜʦ 1459 ʯʝʣ., ʩ ʪʝʤʧʦʤ ʧʨʠʨʦʩʪʘ 26,3%. 

ʋʨʦʚʝʥʴ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʦʪʤʝʯʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩ ʥʝʙʦʣʴʰʠʤ ʩʥʠʞʝʥʠʝʤ ʚ 2020 ʛʦʜʫ ʜʦ 2,7 ʥʘ 10000 

ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʝʘʛʠʨʦʚʘʥʠʝʤ ʥʘ ʢʦʚʠʜʥʫʶ ʩʠʪʫʘʮʠʶ ʩʠʩʪʝʤ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  ɾʝʥʱʠʥʳ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʫʶ ʧʦʣʦʚʠʥʫ ʠʟ 

ʣʠʮ, ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ, ʩ ʪʝʥʜʝʥʮʠʝʡ ʨʦʩʪʘ ʜʦʣʠ ʧʦ ʧʦʣʫ ʥʘ 24,32% ʚ 

2021 ʛʦʜʫ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2013 ʛʦʜʦʤ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʞʝʥʱʠʥ ʦʪʤʝʯʝʥʦ ʚ 2017 ʛʦʜʫ 

ð 74,8%. ʉʨʝʜʠ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ (18ï29 ʣʝʪ, 30ï44 ʣʝʪ): 45 ð ʧʝʥʩʠʦʥʥʳʡ ʚʦʟʨʘʩʪ 

(ʞʝʥʱʠʥʳ ʜʦ 58 ʣʝʪ, ʤʫʞʯʠʥʳ ʜʦ 63 ʛʦʜʘ), ʣʠʮʘ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʞʝʥʱʠʥʳ ʩʪʘʨʰʝ 58 ʣʝʪ, ʤʫʞʯʠʥʳ ʩʪʘʨʰʝ 63 ʛʦʜʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʱʝ 

ʧʨʠʟʥʘʶʪʩʷ ʣʠʮʘʤʠ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʣʶʜʠ ʦʪ 45 ʣʝʪ ʠ ʜʦ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʆʪʤʝʯʝʥ 

ʨʦʩʪ ʣʠʮ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ II ʛʨʫʧʧʳ. 

 

Abstract. One of the key indicators of population health, along with mortality and morbidity, 

is primary disability. In Kyrgyzstan, malignant neoplasms in the causes of disability of the 

population occupy stable leading rating positions, second only to diseases of the cardiovascular 
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system and injuries. The analysis of the main indicators of primary disability among people over 18 

years of age in the Kyrgyz Republic for the period from 2013 to 2021. showed an increase in the 

number of people with primary disability due to malignant neoplasms from 1155 to 1459 people, 

with an increase rate of 26.3%. The level of primary disability due to malignancies is marked by 

resistance during the study period, with a slight decrease in 2020 to 2.7 per 10,000 adults, which is 

associated with the response to the COVID situation of the health and social security systems. 

Women account for a larger half of those primarily recognized as disabled, with a 24.32% increase 

in the proportion by sex in 2021, compared to 2013. The largest number of women was noted in 

2017 ð 74.8% of the year among people from 30 to 44 years old. Among the age groups 18-29 

years old, 30-44 years old, 45 ð retirement age (women under 58 years old, men under 63 years 

old), persons of retirement age ð respectively women over 58 years old, men over 63 years old, it 

was established that people from 45 years old and up to retirement age are most often recognized as 

persons with disabilities. There was an increase in persons with disabilities of II group. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʝʨʚʠʯʥʘʷ ʠʥʚʘʣʠʜʥʦʩʪʴ, ʛʨʫʧʧʘ 

ʠʥʚʘʣʠʜʥʦʩʪʠ, ʞʝʥʱʠʥʳ. 

 

Keywords: malignant neoplasms, primary disability, disability group, women. 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ [1], ʢʦʪʦʨʘʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʪʨʘʛʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, ʥʦ ʠ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʩʦʮʠʘʣʴʥʦʡ 

ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʉʦʮʠʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚʳʨʘʞʘʶʪʩʷ 

ʚʳʩʦʢʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʱʝʨʙʦʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʨʘʩʭʦʜʘʤʠ ʥʘ ʣʝʯʝʥʠʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʶ 

ʙʦʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ ʚʩʣʝʜʩʪʚʠʝ ʚʨʝʤʝʥʥʦʡ ʠ ʩʪʦʡʢʦʡ ʫʪʨʘʪʦʡ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʠ (https://goo.su/kNYrXMB). 

ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʷʶʪ ʫʨʦʚʝʥʴ ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʂʳʨʛʳʟʩʪʘʥʘ, ʥʦ ʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʧʦʪʝʨʠ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʣʶʜʝʡ.  

ʇʦ ʜʘʥʥʳʤ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʮʝʥʪʨʘ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʂʳʨʛʳʟʩʪʘʥʘ, 

ʩʨʝʜʠ ʧʨʠʯʠʥ ʧʝʨʚʠʯʥʦʛʦ ʚʳʭʦʜʘ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʟʘʥʠʤʘʶʪ ʫʩʪʦʡʯʠʚʳʝ ʣʠʜʠʨʫʶʱʠʝ ʨʝʡʪʠʥʛʦʚʳʝ ʧʦʟʠʮʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ, ʫʩʪʫʧʘʷ ʣʠʰʴ ʟʘʙʦʣʝʚʘʥʠʷʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʪʨʘʚʤʘʤ. 

ɺ 2021 ʛʦʜʫ ʦʪʤʝʯʝʥ ʨʦʩʪ ʜʦʣʠ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʣʠʮ ʩʪʘʨʰʝ 18 ʣʝʪ ʚʩʣʝʜʩʪʚʠʝ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʜʦ 13,4%, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥʥʳʤʠ 2013 ʛʦʜʘ 9,3%, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʠ ʚ ʮʝʣʦʤ ʤʦʛʫʪ 

ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʨʝʩʧʫʙʣʠʢʠ [2].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʢʘʢ ʚʢʣʘʜ ʚ ʫʧʨʘʚʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ 

ʩʤʝʨʪʥʦʩʪʠ ʧʨʠ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʠ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʂʳʨʛʳʟʩʪʘʥʘ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʝʝ ʫʨʦʚʥʷ ʠ ʩʪʨʫʢʪʫʨʳ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ, ʛʨʫʧʧʘʤ 

ʠʥʚʘʣʠʜʥʦʩʪʠ ʟʘ ʧʝʨʠʦʜ ʩ 2013ï2021 ʛʦʜʳ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʮʝʥʪʨʘ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ʄʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʧʣʦʰʥʦʝ. ɽʜʠʥʠʮʘ ʥʘʙʣʶʜʝʥʠʷ 
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ð ʣʠʮʦ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʚʩʣʝʜʩʪʚʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʨʰʝ 18 ʣʝʪ. 

ʇʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ð 2013ï2021 ʛʛ. ʆʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʫʯʝʪʥʦ-

ʦʪʯʝʪʥʳʝ ʜʦʢʫʤʝʥʪʳ ʧʦ ʠʥʚʘʣʠʜʥʦʩʪʠ (ʬʦʨʤʘ 7, ʠʥʚʘʣʠʜʥʦʩʪʴ). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʏʠʩʣʝʥʥʦʩʪʴ ʣʠʮ, ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ ʚʩʣʝʜʩʪʚʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘ ʧʝʨʠʦʜ ʩ 2013 ʛ ʧʦ 2021 ʛ. ʫʚʝʣʠʯʠʣʘʩʴ ʩ 

1155 ʜʦ 1459 ʯʝʣ., ʩ ʪʝʤʧʦʤ ʧʨʠʨʦʩʪʘ 26,3%, ʦʪʤʝʯʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʘʙʩʦʣʶʪʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʮ, ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ, ʢʨʦʤʝ 2020 ʛʦʜʘ 

(ʊʘʙʣʠʮʘ 1). 

  

ʊʘʙʣʠʮʘ 1 

ʆɹʑʀɽ ʇʆʂɸɿɸʊɽʃʀ ʇʆ ʇɽʈɺʀʏʅʆʁ ʀʅɺɸʃʀɼʅʆʉʊʀ ɺʉʃɽɼʉʊɺʀɽ 

ɿʃʆʂɸʏɽʉʊɺɽʅʅʓʍ ʅʆɺʆʆɹʈɸɿʆɺɸʅʀʁ ʋ ɺɿʈʆʉʃʓʍ  

ɺ ʂʓʈɻʓɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂɽ ʟʘ 2013ï2021 ʛʦʜʳ 
 

ɻʦʜʳ ɸʙʩ. ʢʦʣ-

ʚʦ 

ʇʝʨʚʠʯʥʘʷ 

ʠʥʚʘʣʠʜʥʦʩʪʴ ʥʘ 

10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ 

ɸʙʩ. ʢʦʣ-

ʚʦ ɿʅʆ 

ʇʝʨʚʠʯʥʘʷ 

ʠʥʚʘʣʠʜʥʦʩʪʴ ɿʅʆ ʥʘ 

10  ʪʳʩ ʥʘʩʝʣʝʥʠʷ 

ʋʜʝʣʴʥʳʡ 

ʚʝʩ ɿʅʆ, 

% 

ʊʝʤʧ 

ʧʨʠʨʦʩʪʘ 

ɿʅʆ 

2013 12345 33,6 1155 3,1 9,19 ð 

2014 11809 32,1 1211 3,2 10,25 +4,84 

2015 10988 28,8 1245 3,2 11,33 +2,80 

2016 11260 29,0 1252 3,2 11,11 +0,56 

2017 10949 27,7 1224 3,1 11,18 ī2,23 

2018 10700 27,3 1234 3,1 11,53 +0,81 

2019 11035 27,1 1353 3,3 12,26 +9,64 

2020 8758 21,2 1132 2,7 12,92 ī16,33 

2021 10888 25,8 1459 3,5 13,30 +28,8 

ʊʝʤʧ ʧʨʠʨʦʩʪʘ ʚ 2021 ʛʦʜʫ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2013 ʛʦʜʫ 26,3 

ʇʨʠʤʝʯʘʥʠʝ: ɿʅʆ ð ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 

 

ʇʦʢʘʟʘʪʝʣʠ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚ 2020 ʛʦʜʫ ʚʳʜʝʣʷʶʪʩʷ ʩʥʠʞʝʥʠʝʤ ʚ ʩʚʷʟʠ ʩ ʟʘʢʨʳʪʠʝʤ 

ʧʨʦʬʠʣʴʥʳʭ ʩʪʘʮʠʦʥʘʨʦʚ ʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʢʦʤʠʩʩʠʡ (ʄʉʕʂ) ʚʩʣʝʜʩʪʚʠʝ 

ʢʘʨʘʥʪʠʥʥʳʭ ʧʨʦʪʠʚʦʢʦʚʠʜʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʊʝʥʜʝʥʮʠʷ ʦʙʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʚʘʣʠʜʥʦʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʝʜʣʝʥʥʳʤ ʫʩʪʦʡʯʠʚʳʤ ʨʦʩʪʦʤ, ʢʨʦʤʝ 2017 ʛʦʜʘ, ʪʝʤʧ ʧʨʠʨʦʩʪʘ (ī2,23%) ʠ 

2020 ʛʦʜʘ, ʪʝʤʧ ʧʨʠʨʦʩʪʘ (ī16,33%). ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʦʪʤʝʯʘʝʪʩʷ ʚ 

2021 ʛʦʜʫ ʠ ʩʦʩʪʘʚʠʣ 28,8%.  

ʋʨʦʚʝʥʴ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ (ʥʘ 

10 ʪʳʩ ʯʝʣʦʚʝʢ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ) ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʦʪʤʝʯʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʟʘ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩ ʥʝʙʦʣʴʰʠʤ ʩʥʠʞʝʥʠʝʤ ʚ 2020 ʛʦʜʫ ʜʦ 2,7, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʝʘʛʠʨʦʚʘʥʠʝʤ ʥʘ 

ʢʦʚʠʜʥʫʶ ʩʠʪʫʘʮʠʶ ʩʠʩʪʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.   

ʊʝʤʧ ʧʨʠʨʦʩʪʘ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ɿʅʆ ʚ 

2021 ʛʦʜʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2013 ʛʦʜʦʤ ʩʦʩʪʘʚʠʣ 26,3%, ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ: ʚ 2017 ʛʦʜʫ ʥʘ ī2,23% ʠ ʚ 2020 ʛʦʜʫ ʥʘ ī16,33%, ʚ 2021 ʛʦʜʫ ʪʝʤʧ 

ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣ ʥʘʠʚʳʩʰʝʝ ʟʥʘʯʝʥʠʝ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʦʩʪʘʚʠʣ 28,8%. 

ʇʦ ʜʘʥʥʳʤ ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʉʅɻ, ʚ 2017 ʛʦʜ ʫʨʦʚʝʥʴ 

ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ ʥʘ 10000 ʯʝʣʦʚʝʢ ʩʪʘʨʰʝ 18 

ʣʝʪ ʜʦʩʪʠʛ ʩʣʝʜʫʶʱʠʭ ʮʠʬʨ ʚ: ɸʟʝʨʙʘʡʜʞʘʥʝ ð 5,3; ɸʨʤʝʥʠʠ ð 11,4; ɹʝʣʘʨʫʩʠ ð 17,6; 

ʂʘʟʘʭʩʪʘʥʝ ð 13,6, ʂʳʨʛʳʟʩʪʘʥʝ ð 3,1, ʄʦʣʜʦʚʝ ð 6,2; ʈʦʩʩʠʠ ð 18,3; ʊʘʜʞʠʢʠʩʪʘʥʝ ð 
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0,7; ʋʟʙʝʢʠʩʪʘʥʝ ð 2,7; ʋʢʨʘʠʥʝ ð 8,8 (https://goo.su/6WUqvz). 

ɺ ʩʪʨʫʢʪʫʨʝ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʧʦ 

ʧʦʣʫ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʦʙʣʘʜʘʣʘ ʜʦʣʷ ʞʝʥʱʠʥ ʠ ʩʦʩʪʘʚʠʣ ʦʪ 56,75% ʚ 

2021 ʛʦʜʫ ʜʦ 61,83% ʚ 2020 ʛʦʜʫ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 

ʉʊʈʋʂʊʋʈɸ ʇɽʈɺʀʏʅʆʁ ʀʅɺɸʃʀɼʅʆʉʊʀ ɺɿʈʆʉʃʆɻʆ ʅɸʉɽʃɽʅʀʗ  

ʇʆ ʇʆʃʋ ɺʉʃɽɼʉʊɺʀɽ ɿʃʆʂɸʏɽʉʊɺɽʅʅʓʍ ʅʆɺʆʆɹʈɸɿʆɺɸʅʀʁ  

ɺ ʂʓʈɻʓɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂɽ ʟʘ 2013ï2021 ʛʦʜʳ 
 

ɻʦʜʳ ʇʝʨʚʠʯʥʘʷ ʠʥʚʘʣʠʜʥʦʩʪʴ 

ʚʩʣʝʜʩʪʚʠʝ ɿʅʆ (ʘʙʩ. ʢʦʣ-ʚʦ) 

ɸʙʩ. ʢʦʣ-ʚʦ 

ʞʝʥʱʠʥ 

ɼʦʣʷ 

ʞʝʥʱʠʥ, % 

ʊʝʤʧ ʧʨʠʨʦʩʪʘ 

ʧʦ ʘʙʩ. ʢʦʣ-ʚʫ 

2013 1155 666 57,66 ð 

2014 1211 748 61,76 12,3 

2015 1245 739 59,35 ī1,20 

2016 1252 719 57,42 ī2,70 

2017 1224 712 58,16 ī0,97 

2018 1234 741 60,04 4,03 

2019 1353 796 58,83 7,42 

2020 1132 700 61,83 ī12,06 

2021 1459 828 56,75 18,28 

ʊʝʤʧ ʧʨʠʨʦʩʪʘ ʚ 2021 ʛʦʜʫ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2013 ʛʦʜʫ 24,32 

 

ʊʘʙʣʠʮʘ 3 

ʉʊʈʋʂʊʋʈɸ ʇɽʈɺʀʏʅʆʁ ʀʅɺɸʃʀɼʅʆʉʊʀ ɺɿʈʆʉʃʆɻʆ ʅɸʉɽʃɽʅʀʗ ʇʆ ɺʆɿʈɸʉʊʋ 

ɺʉʃɽɼʉʊɺʀɽ ɿʃʆʂɸʏɽʉʊɺɽʅʅʓʍ ʅʆɺʆʆɹʈɸɿʆɺɸʅʀʁ  

ɺ ʂʓʈɻʓɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂɽ ʟʘ 2013ï2021 ʛʦʜʳ 
 

ɻʦʜʳ ɺʩʝʛʦ ɾʝʥ. 

ʧʦʣ 

ɺʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ 

18ï29 ʣʝʪ 30ï44 ʣʝʪ 45-ʧʝʥʩʠʦʥʥʳʡ ʧʝʥʩʠʦʥʥʳʡ 

ʘʙʩ. 

ʢʦʣ-

ʚʦ 

ʞʝʥ. 

ʧʦʣ, % 

ʘʙʩ. 

ʢʦʣ-

ʚʦ 

ʞʝʥ. ʧʦʣ, 

% 

ʘʙʩ. 

ʢʦʣ-

ʚʦ 

ʞʝʥ. ʧʦʣ, 

% 

ʘʙʩ. 

ʢʦʣ-

ʚʦ 

ʞʝʥ. 

ʧʦʣ, % 

2013 1155 666 74 44ï59,4 303 202ï66,6 721 387ï53,7 62 33ï53,2 

2014 1211 748 66 38ï57,6 333 245ï73,6 742 422ï56,9 70 43ï61,4 

2015 1245 739 79 47ï59,4 314 230ï73,2 780 415ï53,2 72 47ï65,3 

2016 1252 719 89 59ï66,3 305 218ï71,5 795 404ï50,8 63 38ï60,3 

2017 1224 712 70 36ï51,4 309 231ï74,8 771 395ï51,2 74 50ï67,6 

2018 1234 741 62 34ï54,8 339 250ï73,7 761 406ï53,4 72 51ï70,8 

2019 1353 796 102 54ï52,9 359 265ï73,8 799 414ï51,8 93 63ï67,7 

2020 1132 700 61 35ï57,4 309 224ï72,5 698 394ï56,5 64 47ï73,4 

2021 1459 828 87 42ï48,3 391 279ï71,4 883 446ï50,5 98 61ï62,2 

 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚ ʨʘʟʨʝʟʝ ʚʦʟʨʘʩʪʘ ʩʪʘʨʰʝ 18 ʣʝʪ 

ʧʨʦʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʘʥʠʮ ʚ ʦʬʠʮʠʘʣʴʥʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʣʫʞʙʳ 

ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʳ: 18ï29 ʣʝʪ, 30ï44 ʣʝʪ, 45 ð ʧʝʥʩʠʦʥʥʳʡ ʚʦʟʨʘʩʪ (ʞʝʥʱʠʥʳ 

ʜʦ 58 ʣʝʪ, ʤʫʞʯʠʥʳ ʜʦ 63 ʛʦʜʘ), ʣʠʮʘ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʞʝʥʱʠʥʳ 

ʩʪʘʨʰʝ 58 ʣʝʪ, ʤʫʞʯʠʥʳ ʩʪʘʨʰʝ 63 ʛʦʜʘ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʣʠʮ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʜʦ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɼʦʣʷ ʞʝʥʱʠʥ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ 

ʦʪ ʯʠʩʣʘ ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ ʣʠʮ ʚʩʣʝʜʩʪʚʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ ʤʦʞʝʪ 
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ʜʦʩʪʠʛʘʪʴ 74,8% ʚ 2017 ʛʦʜʫ ʩʨʝʜʠ ʣʠʮ ʦʪ 30 ʜʦ 44 ʣʝʪ (ʊʘʙʣʠʮʘ 3). 

ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʣʠʮ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ 1 ʛʨʫʧʧʳ ʩ 

19,6% ʚ 2013 ʛʦʜʫ ʜʦ 22,1% ʚ 2021 ʛʦʜʫ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʣʠʮ ʩ 

ʠʥʚʘʣʠʜʥʦʩʪʴʶ 2 ʛʨʫʧʧʳ ʩ 76,5% ʚ 2013 ʛʦʜʫ ʜʦ 73,7% ʚ 2021 ʛʦʜʫ (ʊʘʙʣʠʮʘ 4). ɼʦʣʷ ʣʠʮ ʩ 

ʠʥʚʘʣʠʜʥʦʩʪʴʶ 3 ʛʨʫʧʧʳ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ ʚ ʧʨʝʜʝʣʘʭ 3,0ï4,0%. 

 

ʊʘʙʣʠʮʘ 4 

ʉʊʈʋʂʊʋʈɸ ʇɽʈɺʀʏʅʆʁ ʀʅɺɸʃʀɼʅʆʉʊʀ ɺɿʈʆʉʃʆɻʆ ʅɸʉɽʃɽʅʀʗ ʇʆ ɻʈʋʇʇɽ 

ʀʅɺɸʃʀɼʅʆʉʊʀ ɺʉʃɽɼʉʊɺʀɽ ɿʃʆʂɸʏɽʉʊɺɽʅʅʓʍ ʅʆɺʆʆɹʈɸɿʆɺɸʅʀʁ  

ɺ ʂʓʈɻʓɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂɽ ʟʘ 2013ï2021 ʛʦʜʳ 
 

ɻʦʜʳ ɺʩʝʛʦ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 3 ʛʨʫʧʧʘ 

ʘʙʩ. ʢʦʣ-ʚʦ ʫʜ. ʚʝʩ, % ʘʙʩ. ʢʦʣ-ʚʦ ʫʜ. ʚʝʩ, % ʘʙʩ. ʢʦʣ-ʚʦ ʫʜ. ʚʝʩ, % 

2013 1155 227 19,6 884 76,5 44 3,8 

2014 1211 217 17,9 942 77,8 52 4,2 

2015 1245 262 21,0 934 75,0 49 3,9 

2016 1252 262 20,9 940 75,1 50 4,0 

2017 1224 287 23,4 901 73,6 36 2,9 

2018 1234 261 21,2 933 75,6 40 3,2 

2019 1353 303 22,4 1003 74,1 47 3,5 

2020 1132 243 21,5 847 74,8 42 3,7 

2021 1459 323 22,1 1076 73,7 60 4,1 

 

ɺ ʩʪʨʫʢʪʫʨʝ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚ ʧʝʨʠʦʜ 2013ï2021 ʛʦʜʳ ʥʘ ʜʦʣʶ ʠʥʚʘʣʠʜʦʚ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʧʨʠʭʦʜʠʣʦʩʴ ʦʪ 56,8% ʜʦ 61,8% (ʊʘʙʣʠʮʘ 5).  

 

ʊʘʙʣʠʮʘ 5 

ʉʊʈʋʂʊʋʈɸ ʇɽʈɺʀʏʅʆʁ ʀʅɺɸʃʀɼʅʆʉʊʀ ɺɿʈʆʉʃʆɻʆ ʅɸʉɽʃɽʅʀʗ  

ʇʆ ɻʈʋʇʇɽ ʀʅɺɸʃʀɼʅʆʉʊʀ ɺʉʃɽɼʉʊɺʀɽ ɿʃʆʂɸʏɽʉʊɺɽʅʅʓʍ ʅʆɺʆʆɹʈɸɿʆɺɸʅʀʁ  

ɺ ʂʓʈɻʓɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂɽ ʟʘ 2013ï2021 ʛʦʜʳ 
 

ɺʩʝʛʦ ɾʝʥʩʢʠʡ ʧʦʣ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 3 ʛʨʫʧʧʘ 
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2013 

ɸʙʩ. ʢʦʣ-ʚʦ: 1155 666 57,7 227 82 7,1 884 550 47,6 44 34 2,9 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ, % ð ð ð ð ð ð ð ð ð ð ð 

2014 

ɸʙʩ. ʢʦʣ-ʚʦ: 1211 748 61,8 217 95 7,8 942 616 50,9 52 37 3,1 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ, % +12,3 ð ī4,4 +15,8 ð +6,5 +12,0 ð +18,1 +8,8 ð 

2015 

ɸʙʩ. ʢʦʣ-ʚʦ: 1245 739 59,4 262 115 9,3 934 587 47,1 49 37 3,0 
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ɺʩʝʛʦ ɾʝʥʩʢʠʡ ʧʦʣ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 3 ʛʨʫʧʧʘ 
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ʪʝʤʧ ʧʨʠʨʦʩʪʘ, % ī1,2 ð +20,7 +21,0 ð ī0,8 ī4,7 ð ī5,7 0 ð 

2016 

ɸʙʩ. ʢʦʣ-ʚʦ: 1252 719 57,4 262 99 7,9 940 582 46,5 50 38 3,0 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ, % ī2,7 ð 0 ī13,9 ð +0,6 ī0,8 ð +2,0 +2,7 ð 

2017 

ɸʙʩ. ʢʦʣ-ʚʦ: 1224 712 58,2 287 108 8,9 901 579 47,3 36 25 2,0 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ, % ī0,9 ð +9,5 +9,0 ð ī4,1 ī0,5 ð ī28,0 ī34,2 ð 

2018 

ɸʙʩ. ʢʦʣ-ʚʦ: 1234 741 60,0 261 105 8,5 933 605 49,0 40 31 2,5 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ, % +4,0 ð ī9,0 ī2,7 ð +3,5 +4,5 ð +11,1 +24,0 ð 

2019 

ɸʙʩ. ʢʦʣ-ʚʦ: 1353 796 58,8 303 137 10,1 1003 627 46,3 47 32 2,4 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ, % +7,4 ð +16,0 +30,4 ð +7,5 +3,6 ð +17,5 +3,2 ð 

2020 

ɸʙʩ. ʢʦʣ-ʚʦ: 1132 700 61,8 243 95 8,4 847 573 50,6 42 32 2,8 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ, % ī12,0 ð ī19,8 ī30,6 ð ī15,5 ī8,6 ð ī10,6 0 ð 

2021 

ɸʙʩ. ʢʦʣ-ʚʦ: 1459 828 56,8 
323 129 8,8 1076 661 45,4 60 38 2,6 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ, % +18,2 ð +32,9 +35,7 ð +27,0 +15,3 ð +42,8 +18,7 ð 

 

ʇʨʝʦʙʣʘʜʘʶʱʫʶ ʜʦʣʶ ʩʦʩʪʘʚʣʷʶʪ ʠʥʚʘʣʠʜʳ: II ʛʨʫʧʧʳ ð ʦʪ 46,3% ʜʦ 50,9%, ʥʘ 

I ʛʨʫʧʧʫ ð ʦʪ 7,1% ʜʦ 10,1%, III ʛʨʫʧʧʫ ð ʦʪ 2,0% ʜʦ 3,1%. 

ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʠʥʚʘʣʠʜʦʚ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʩʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʦʪʤʝʯʝʥʦ: ʚ 2014 ʛʦʜʫ ð ʥʘ +12,3%, 2018 ʛʦʜʫ ð ʥʘ +4,0%, 2019 ʛʦʜʫ ð ʥʘ +7,4% ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ð ʥʘ +18,2% ʚ 2021 ʛʦʜʫ. 

ɺ ʜʠʥʘʤʠʢʝ ʯʠʩʣʘ ʠʥʚʘʣʠʜʦʚ I ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʘʩʴ ʩʢʘʯʢʦʦʙʨʘʟʥʘʷ ʜʠʥʘʤʠʢʘ, ʧʨʠʨʦʩʪ 

ʚʳʷʚʣʝʥ: ʚ 2015 ʛʦʜʫ ð ʥʘ +20,7%, 2017 ʛʦʜʫ ð ʥʘ +9,5%, 2019 ʛʦʜʫ ð ʥʘ +16,0%, 2021 ʛʦʜʫ 

ð ʥʘ +32,9%. ʇʨʠ ʵʪʦʤ, ʦʪʤʝʯʘʝʪʩʷ ʝʱʝ ʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʠʥʚʘʣʠʜʦʚ ʩʦ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ: ʥʘ +15,8% ð ʚ 2014 ʛʦʜʫ, +21,0% ð ʚ 

2015 ʛʦʜʫ, +9,0% ð ʚ 2017 ʛʦʜʫ, ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʥʘ +30,4% ð ʚ 2019 ʛʦʜʫ ʠ +35,9% ð ʚ 

2021 ʛʦʜʫ. 

ɺ ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2021 ʛʦʜʳ ʧʨʠ ʥʘʠʙʦʣʴʰʝʤ ʯʠʩʣʝ ʠʥʚʘʣʠʜʦʚ II ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʘʩʴ: 

ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʚ 2014 ʛʦʜʫ ʥʘ +6,5%, ʚ 2016 ʛʦʜʫ ð ʥʘ +0,6%, ʚ 2018 ʛʦʜʫ ð ʥʘ 

+3,5%, ʚ 2019 ʛʦʜʫ ð ʥʘ +7,5%, ʚ 2021 ʛʦʜʫ ð ʥʘ +27,0%. ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʯʠʩʣʝ 

ʠʥʚʘʣʠʜʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʯʠʩʣʝ ʠʥʚʘʣʠʜʦʚ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʩʦ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚʳʷʚʣʝʥ ʠʭ ʧʨʠʨʦʩʪ ʚ 2014 ʛʦʜʫ ʥʘ +12,0%, ʚ 2018 

ʛʦʜʫ ð ʥʘ +4,5%, ʚ 2019 ʛʦʜʫ ð ʥʘ +3,6%, ʚ 2021 ʛʦʜʫ ð ʥʘ +15,3%.  

ʉʨʝʜʠ ʠʥʚʘʣʠʜʦʚ III ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ ʧʨʠʨʦʩʪ ʥʘʙʣʶʜʘʣʩʷ ʚ 2014 ʛʦʜʫ ʥʘ +18,1%, ʚ 2016 
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ʛʦʜʫ ð ʥʘ +2,0%, ʚ 2018 ʛʦʜʫ ð ʥʘ +11,1%, ʚ 2019 ʛʦʜʫ ð ʥʘ +17,5% ʠ ʚ 2021 ʛʦʜʫ ð ʥʘ 

+42,8%. ʏʠʩʣʦ ʠʥʚʘʣʠʜʦʚ III ʛʨʫʧʧʳ ʩʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 

2014 ʛʦʜʫ ʥʘ +8,8%, ʚ 2016 ʛʦʜʫ ð ʥʘ +2,7%, ʚ 2018 ʛʦʜʫ ð ʥʘ +24,0%, ʚ 2019 ʛʦʜʫ ð ʥʘ 

+3,2% ʠ ʚ 2021 ʛʦʜʫ ð ʥʘ +18,7%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʪʨʫʢʪʫʨʝ ʠʥʚʘʣʠʜʦʚ ʧʨʝʦʙʣʘʜʘʣʠ, ʢʘʢ ʠʥʚʘʣʠʜʳ II ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ, 

ʪʘʢ ʠ ʠʥʚʘʣʠʜʳ II ʛʨʫʧʧʳ ʩʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ.  

ɺ ʜʠʥʘʤʠʢʝ ʦʪʤʝʯʘʣʘʩʴ ʩʢʘʯʢʦʦʙʨʘʟʥʘʷ ʜʠʥʘʤʠʢʘ, ʥʦ ʧʦ ʛʦʜʘʤ ʧʨʠʨʦʩʪ ʯʠʩʣʘ 

ʠʥʚʘʣʠʜʦʚ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 2014, 2019 ʠ 2021 ʛʦʜʳ, II ʠ III ʛʨʫʧʧʳ 

ʠʥʚʘʣʠʜʥʦʩʪʠ ʚ 2016 ʠ 2018 ʛʦʜʳ, I ʛʨʫʧʧʳ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚ 2015 ʠ 2017 ʛʦʜʳ.  

 

ɺ ʚrʦʜʳ 

ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʚʠʯʥʦʛʦ ʚʳʭʦʜʘ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ ʩʨʝʜʠ ʣʠʮ ʩʪʘʨʰʝ 

18 ʣʝʪ ʧʦ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘ ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2021 ʛʛ. ʧʦʢʘʟʘʣ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʮ 

ʩ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʚʩʣʝʜʩʪʚʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʩ 1155 ʜʦ 

1459 ʯʝʣ., ʩ ʪʝʤʧʦʤ ʧʨʠʨʦʩʪʘ 26,3%.  

ʋʨʦʚʝʥʴ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ 

ʦʪʤʝʯʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩ ʥʝʙʦʣʴʰʠʤ ʩʥʠʞʝʥʠʝʤ ʚ 2020 ʛʦʜʫ ʜʦ 

2,7 ʥʘ 10000 ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʝʘʛʠʨʦʚʘʥʠʝʤ ʥʘ ʢʦʚʠʜʥʫʶ ʩʠʪʫʘʮʠʶ 

ʩʠʩʪʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ɾʝʥʱʠʥʳ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʫʶ ʧʦʣʦʚʠʥʫ ʠʟ ʣʠʮ, ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ ʥʘ 

ʠʥʚʘʣʠʜʥʦʩʪʴ, ʩ ʪʝʥʜʝʥʮʠʝʡ ʨʦʩʪʘ ʜʦʣʠ ʧʦ ʧʦʣʫ ʥʘ 24,32% ʚ 2021 ʛʦʜʫ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

2013 ʛʦʜʦʤ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʞʝʥʱʠʥ ʦʪʤʝʯʝʥʦ ʚ 2017 ʛʦʜʫ ð 74,8% ʛʦʜʫ ʩʨʝʜʠ ʣʠʮ 

ʦʪ 30 ʜʦ 44 ʣʝʪ.  

ʉʨʝʜʠ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 18-29 ʣʝʪ, 30ï44 ʣʝʪ, 45 ð ʧʝʥʩʠʦʥʥʳʡ ʚʦʟʨʘʩʪ (ʞʝʥʱʠʥʳ ʜʦ 

58 ʣʝʪ, ʤʫʞʯʠʥʳ ʜʦ 63 ʛʦʜʘ), ʣʠʮʘ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʞʝʥʱʠʥʳ ʩʪʘʨʰʝ 

58 ʣʝʪ, ʤʫʞʯʠʥʳ ʩʪʘʨʰʝ 63 ʛʦʜʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʱʝ ʧʨʠʟʥʘʶʪʩʷ ʣʠʮʘʤʠ ʩ 

ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʣʶʜʠ ʦʪ 45 ʣʝʪ ʠ ʜʦ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

ɺ ʩʪʨʫʢʪʫʨʝ ʠʥʚʘʣʠʜʦʚ ʧʨʝʦʙʣʘʜʘʣʠ, ʢʘʢ ʠʥʚʘʣʠʜʳ II ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʠʥʚʘʣʠʜʳ II 

ʛʨʫʧʧʳ ʩʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ. ʉʨʝʜʠ ʩʪʨʘʥ ʉʅɻ ʚ ʂʳʨʛʳʟʩʪʘʥʝ 

ʦʪʤʝʯʘʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ (ʜʘʥʥʳʝ 2017 ʛ.). ʈʦʩʪ ʦʜʥʦʛʦ ʠʟ 

ʦʩʥʦʚʥʳʭ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʨʦʚʥʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʠ ʢʘʯʝʩʪʚʝ ʦʢʘʟʳʚʘʝʤʦʡ 

ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʂʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʨʦʜʦʨʘʟʨʝʰʘʶʱʝʡ 

ʦʧʝʨʘʮʠʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʯʘʩʪʦʪʘ ʝʝ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ ʠ ʥʝ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ. 

ɺʦʧʨʦʩʳ ʦʧʪʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʂʉ ʧʦʩʪʦʷʥʥʦ ʜʠʩʢʫʪʠʨʫʶʪʩʷ ʘʢʫʰʝʨʘʤʠ-ʛʠʥʝʢʦʣʦʛʘʤʠ ʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʘʥʝʩʪʝʟʠʦʣʦʛʠʠ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʪʝʨʘʧʠʠ, ʥʝʦʥʘʪʦʣʦʛʠʠ ʩʦʟʜʘʣʠ ʫʩʣʦʚʠʷ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʟʦʧʘʩʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ, ʦʜʥʘʢʦ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʣʝʜʫʝʪ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʦʜʦʚ ʠ 

ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʦʧʝʨʘʪʠʚʥʦʝ ʨʦʜʦʨʘʟʨʝʰʝʥʠʝ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʩʪʨʦʛʦ ʧʦ ʤʝʜʠʮʠʥʩʢʠʤ ʧʦʢʘʟʘʥʠʷʤ. ʇʦʜʥʠʤʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʢʝʩʘʨʝʚʳʭ 

ʩʝʯʝʥʠʡ ʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʨʦʞʜʘʝʤʦʩʪʴ, ʤʘʪʝʨʠʥʩʢʫʶ ʠ 

ʧʝʨʠʥʘʪʘʣʴʥʫʶ ʩʤʝʨʪʥʦʩʪʴ), ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʧʩʠʭʠʯʝʩʢʦʝ 

ʟʜʦʨʦʚʴʝ ʙʫʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ (ʜʝʪʝʡ, ʠʟʚʣʝʯʝʥʥʳʭ ʦʧʝʨʘʪʠʚʥʳʤ ʧʫʪʝʤ), ʢʚʘʣʠʬʠʢʘʮʠʶ 

ʘʢʫʰʝʨʦʚ-ʛʠʥʝʢʦʣʦʛʦʚ. ɺ ʢʦʥʮʝ XX ï ʥʘʯʘʣʝ XXI ʚʝʢʘ ʚ ʤʝʜʠʮʠʥʝ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ 

ʦʙʦʟʥʘʯʠʣʠʩʴ ʜʚʝ ʪʝʥʜʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʠ ʫʞʝ ʚʣʠʷʶʪ ʥʘ ʵʚʦʣʶʮʠʶ ʯʝʣʦʚʝʢʘ, 

ʦʩʦʙʝʥʥʦ ʝʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ: ʵʪʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʚʩʝ 

ʚʦʟʨʘʩʪʘʶʱʘʷ ʯʘʩʪʦʪʘ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ. ʇʨʠʯʝʤ ʦʙʝ ʵʪʠ ʪʝʥʜʝʥʮʠʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, 

ʧʦʩʢʦʣʴʢʫ ʙʝʨʝʤʝʥʥʦʩʪʴ, ʚʦʟʥʠʢʰʘʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʦʧʝʨʘʪʠʚʥʳʤ ʧʫʪʝʤ. ʇʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʞʝʥʱʠʥ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʚ ʘʢʫʰʝʨʩʪʚʝ ʠ 

ʛʠʥʝʢʦʣʦʛʠʠ ʧʨʠʦʙʨʝʣʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʩʦʮʠʘʣʴʥʦʝ ʠ ʤʝʜʠʮʠʥʩʢʦʝ ʟʥʘʯʝʥʠʝ.  

 

Abstract. Caesarean section is the most common delivery operation worldwide, its frequency 

continues to grow and does not tend to decrease. The issues of the optimal frequency of Caesarean 

section are constantly discussed by obstetrician-gynecologists and healthcare professionals. 

Advances in the field of anesthesiology, antibiotic therapy, neonatology have created conditions for 

a relatively safe operative delivery, but this does not mean that natural childbirth should be refused 

and switched to operative delivery, which should be performed strictly for medical indications. The 

problem of the high frequency of caesarean sections and its impact on demographic indicators 

(fertility, maternal and perinatal mortality), the reproductive health of the female population, the 

mental health of the future generation (children extracted by surgery), and the qualifications of 

obstetricians and gynecologists are raised. At the end of the 20th - beginning of the 21st century, 

two trends emerged in medicine and healthcare that can and are already affecting human evolution, 

especially its reproduction: these are assisted reproductive technologies and the ever-increasing 

frequency of caesarean sections. Moreover, both of these trends are interrelated, since pregnancies 

resulting from assisted reproductive technologies, for the most part, end in an operative way. The 
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problem of preserving the reproductive function of women after surgical interventions in obstetrics 

and gynecology has now acquired great social and medical significance. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʨʝʤʝʥʥʦʩʪʴ, ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ, ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ ʬʫʥʢʮʠʷ, 

ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʧʦʪʝʨʠ, ʦʩʣʦʞʥʝʥʠʷ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ, ʨʦʜʦʨʘʟʨʝʰʝʥʠʝ ʨʦʜʳ. 

 

Keywords: pregnancy, cesarean section, reproductive function, perinatal mortality, cesarean 

section complications, delivery childbirth. 

 

ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʮʝʥʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʫʶ ʯʘʩʪʦʪʫ ʢʝʩʘʨʝʚʘ 

ʩʝʯʝʥʠʷ ʚ 15%. ʅʝʪ ʥʠʢʘʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʛʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʚʳʰʝ 10% 

ʩʚʷʟʘʥʘ ʩʦ ʩʥʠʞʝʥʠʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ [1]. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʢʫʰʝʨʩʪʚʘ ʠ ʛʠʥʝʢʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ 

ʨʘʩʰʠʨʝʥʠʝ ʧʦʢʘʟʘʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ. ɼʣʷ 

ʩʥʠʞʝʥʠʷ ʦʙʱʝʡ ʯʘʩʪʦʪʳ ʘʙʜʦʤʠʥʘʣʴʥʳʭ ʨʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʧʝʨʚʦʛʦ 

ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʘʢʫʰʝʨʦʚ-ʛʠʥʝʢʦʣʦʛʦʚ. ʋʚʝʣʠʯʝʥʠʝ 

ʯʘʩʪʦʪʳ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʠʥʪʨʘ- ʠ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʯʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ [2, 3].  

ɹʦʣʴʰʘʷ ʨʦʣʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʥʦʮʝʥʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʢʝʩʘʨʝʚʦ 

ʩʝʯʝʥʠʝ ʦʪʚʦʜʠʪʩʷ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤʫ ʟʚʝʥʫ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʚʨʘʯʘ ʞʝʥʩʢʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʧʦʟʜʥʠʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʛʠʧʦʛʘʣʘʢʪʠʷ, 

ʥʘʨʫʰʝʥʠʝ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ, ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʰʚʦʚ ʥʘ ʤʘʪʢʝ, ʯʪʦ ʤʦʞʝʪ ʩʦʟʜʘʪʴ 

ʧʨʦʙʣʝʤʳ ʜʣʷ ʚʳʥʘʰʠʚʘʥʠʷ ʩʣʝʜʫʶʱʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʛʝʥʠʪʘʣʴʥʳʝ ʩʚʠʱʠ, ʙʝʩʧʣʦʜʠʝ [4]. 

ʊʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʦʚ ʫ ʞʝʥʱʠʥ ʩ ʨʫʙʮʦʤ ʥʘ ʤʘʪʢʝ ʯʘʱʝ ʚʩʝʛʦ 

ʧʨʦʪʝʢʘʝʪ ʩ ʫʛʨʦʟʦʡ ʧʨʝʨʳʚʘʥʠʷ ʠ ʥʝʨʝʜʢʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʤ ʚʳʢʠʜʳʰʝʤ 

ʠʣʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤʠ ʨʦʜʘʤʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʧʝʨʠʥʘʪʘʣʴʥʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʩʤʝʨʪʥʦʩʪʴ. 

ɺʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ, ʚʝʜʝʥʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʚʨʘʯʦʤ ʩ ʧʦʟʠʮʠʠ ʩʦʭʨʘʥʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʞʝʥʱʠʥʳ, ʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ 

ʢʦʥʢʨʝʪʥʦʡ ʘʢʫʰʝʨʩʢʦʡ ʩʠʪʫʘʮʠʝʡ. ɺʩʝ ʤʘʥʠʧʫʣʷʮʠʠ, ʥʘʟʥʘʯʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʨʦʛʦ 

ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʠ ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʫʙʮʘ ʥʘ ʤʘʪʢʝ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ [3, 4]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʩʪʝʪ ʠʥʪʝʨʝʩ ʢ ʧʨʦʙʣʝʤʝ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʫ ʚʨʘʯʝʡ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʟʤʝʥʝʥʠʝʤ ʘʢʫʰʝʨʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʧʦʢʘʟʘʥʠʡ 

ʢ ʦʧʝʨʘʪʠʚʥʦʤʫ ʨʦʜʦʨʘʟʨʝʰʝʥʠʶ, ʩ ʜʨʫʛʦʡ ð ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʙʝʨʝʤʝʥʥʳʭ ʩ ʨʫʙʮʦʤ ʥʘ 

ʤʘʪʢʝ ʧʦʩʣʝ ʧʨʝʜʳʜʫʱʝʛʦ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ. ʇʨʠ ʥʝʢʦʪʦʨʳʭ ʩʠʪʫʘʮʠʷʭ ʨʦʜʳ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʧʫʪʝʤ ʩʦʟʜʘʶʪ ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʠ ʤʘʪʝʨʠ ʠʣʠ ʨʝʙʝʥʢʘ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʧʪʠʤʘʣʴʥʳʤ ʚʳʭʦʜʦʤ 

ʠʟ ʧʦʣʦʞʝʥʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʦʣʦʩʪʥʘʷ ʦʧʝʨʘʮʠʷ ð ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ (ɼʫʜʢʘ ʉ. ɺ., 

https://goo.su/GfpCU). 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʚ ʘʢʫʰʝʨʩʢʦʡ ʧʨʘʢʪʠʢʝ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʦʪʤʝʯʝʥʥʦʝ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 

ʧʦʢʘʟʘʥʠʡ ʢ ʚʳʧʦʣʥʝʥʠʶ ʦʧʝʨʘʮʠʡ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʝʨʠʥʘʪʘʣʴʥʦʡ 

ʧʘʪʦʣʦʛʠʠ. ʉʥʠʟʠʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʦʣʴʢʦ çʙʝʨʝʞʥʳʤè ʠʟʚʣʝʯʝʥʠʝʤ ʧʣʦʜʘ 

ʠʟ ʤʘʪʝʨʠʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʤʳ, ʘʢʫʰʝʨʳ, ʥʝ ʩʤʦʞʝʤ [2, 5]. 
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ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʢ ʢʝʩʘʨʝʚʫ ʩʝʯʝʥʠʶ ʘʨʛʫʤʝʥʪʠʨʫʝʪʩʷ ʪʨʝʤʷ 

ʮʝʣʷʤʠ: ʩʥʠʞʝʥʠʝʤ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ, ʩʥʠʞʝʥʠʝʤ ʜʝʪʩʢʦʛʦ, ʘ ʧʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ 

ʘʢʫʰʝʨʦʚ, ʠ ʤʘʪʝʨʠʥʩʢʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ. ʇʦʩʣʝʜʥʠʡ ʘʨʛʫʤʝʥʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʙʝʜʠʪʝʣʝʥ, ʪʘʢ 

ʢʘʢ, ʝʩʣʠ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ð ʙʝʨʝʞʥʳʡ ʤʝʪʦʜ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʜʣʷ ʧʣʦʜʘ, ʪʦ ʜʣʷ ʤʘʪʝʨʠ, 

ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʘʛʨʝʩʩʠʚʥʳʤ. ʇʦʵʪʦʤʫ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʠʥʜʝʢʩʘ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʩʯʠʪʘʪʴ, ʯʪʦ, ʨʘʩʰʠʨʷʷ ʧʦʢʘʟʘʥʠʷ ʢ ʢʝʩʘʨʝʚʫ ʩʝʯʝʥʠʶ, ʤʳ ʫʣʫʯʰʘʝʤ 

ʟʜʦʨʦʚʴʝ ʞʝʥʱʠʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ, ʙʳʣʦ ʙʳ ʙʦʣʴʰʦʡ ʦʰʠʙʢʦʡ [6]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʘʙʜʦʤʠʥʘʣʴʥʦʝ ʨʦʜʦʨʘʟʨʝʰʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʨʘʟʨʷʜʫ ʩʣʦʞʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ. ʇʦ 

ʜʘʥʥʳʤ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʢʘʞʜʘʷ ʯʝʪʚʝʨʪʘʷ ʞʝʥʱʠʥʘ ʨʦʜʦʨʘʟʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʢʝʩʘʨʝʚʘ 

ʩʝʯʝʥʠʷ, ʠ ʫ ʢʘʞʜʦʡ ʧʷʪʦʡ ʠʟ ʥʠʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʪʝʢʘʝʪ ʩ ʦʩʣʦʞʥʝʥʠʷʤʠ. ɺʦ 

ʚʨʝʤʷ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʚ 2ï12% ʩʣʫʯʘʝʚ ʪʨʘʚʤʠʨʫʶʪʩʷ ʦʨʛʘʥʳ ʤʦʯʝʚʦʡ ʩʠʩʪʝʤʳ. 

ʆʪ ʧʨʘʚʠʣʴʥʦʡ ʠ ʪʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʚʠʩʷʪ ʭʘʨʘʢʪʝʨ ʠ ʦʙʲʝʤ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ, ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʠʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ 

(https://goo.su/UZgm4c).  

ɺʩʝ ʦʩʣʦʞʥʝʥʠʷ ʧʦʩʣʝ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʙʦʣʴʰʠʝ 

ʛʨʫʧʧʳ: 1) ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʝ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʝ; 2) ʭʠʨʫʨʛʠʯʝʩʢʠʝ (ʢʨʦʚʦʪʝʯʝʥʠʝ, ʨʘʥʝʥʠʷ 

ʩʤʝʞʥʳʭ ʦʨʛʘʥʦʚ ʠ ʧʣʦʜʘ ʠ ʜʨ.); 3) ʘʥʝʩʪʝʟʠʦʣʦʛʠʯʝʩʢʠʝ.  

ɻʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʧʦʩʣʝ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚ 12ï75% 

ʥʘʙʣʶʜʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʧʦʩʣʝʨʦʜʦʚʦʡ ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʵʥʜʦʤʝʪʨʠʪ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʦʩʥʦʚʥʫʶ ʧʨʠʯʠʥʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʫʙʮʘ ʥʘ ʤʘʪʢʝ (ʦʪ 

17 ʜʦ 40% ʥʘʙʣʶʜʝʥʠʡ) ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʠʥʬʝʢʮʠʠ, 

ʩʝʧʩʠʩʘ. ɻʥʦʡʥʳʡ ʧʨʦʮʝʩʩ ʚ ʤʘʪʢʝ ʧʨʠʥʠʤʘʝʪ ʟʘʪʷʞʥʦʝ, ʪʦʨʧʠʜʥʦʝ ʪʝʯʝʥʠʝ, ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʚʠʪʠʶ ʛʥʦʡʥʦ-ʠʥʬʠʣʴʪʨʘʪʠʚʥʦʛʦ ʧʘʨʘʤʝʪʨʠʪʘ, ʥʝʢʨʦʟʫ ʤʠʦʤʝʪʨʠʷ ʚ ʦʙʣʘʩʪʠ ʰʚʦʚ ʥʘ 

ʤʘʪʢʝ ʩ ʨʘʩʭʦʞʜʝʥʠʝʤ ʢʨʘʝʚ ʨʘʥʳ, ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʠʥʬʝʢʮʠʠ, ʦʪʛʨʘʥʠʯʝʥʥʦʤʫ ʧʝʨʠʪʦʥʠʪʫ ʠ 

ʛʥʦʡʥʳʤ ʪʫʙʦʦʚʘʨʠʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ, ʛʝʥʠʪʘʣʴʥʳʤ ʩʚʠʱʘʤ, ʘʙʩʮʝʩʩʘʤ ʤʘʣʦʛʦ ʪʘʟʘ. 

ʇʦʜʦʙʥʳʝ ʩʦʩʪʦʷʥʠʷ ʥʝ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʧʦʥʷʪʠʝ ʵʥʜʦʤʝʪʨʠʪʘ, ʘ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʬʦʨʤ 

ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʠʥʬʝʢʮʠʠ ʚʩʣʝʜʩʪʚʠʝ ʚʪʦʨʠʯʥʦʡ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʰʚʦʚ ʥʘ ʤʘʪʢʝ. ʇʫʟʳʨʥʦ-

ʤʘʪʦʯʥʳʝ ʩʚʠʱʠ ʚʩʪʨʝʯʘʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʦ [6, 7]. 

ʇʨʠ ʥʘʣʠʯʠʠ ʨʫʙʮʘ ʥʘ ʤʘʪʢʝ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʂʉ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʤʦʞʝʪ 

ʚʦʟʥʠʢʥʫʪʴ ʦʩʣʦʞʥʝʥʠʝ ð ʚʨʘʩʪʘʥʠʝ ʧʣʘʮʝʥʪʳ ʚ ʨʫʙʝʮ ʥʘ ʤʘʪʢʝ, ʢʦʪʦʨʦʝ ʯʘʩʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʩʪʷʞʝʥʠʝʤ ʨʫʙʮʦʚʦʡ ʪʢʘʥʠ, ʫʩʣʦʚʥʦ ʥʘʟʳʚʘʝʤʦʡ çʘʥʝʚʨʠʟʤʦʡ ʤʘʪʢʠè [7]. 

ɺʨʘʩʪʘʥʠʝ ʧʣʘʮʝʥʪʳ ð ɻ ʪʦ ʚʩʝ ʙʦʣʝʝ ʚʩʪʨʝʯʘʶʱʘʷʩʷ ʧʘʪʦʣʦʛʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʠʟʙʳʪʦʯʥʳʤ 

ʧʨʦʨʘʩʪʘʥʠʝʤ ʪʢʘʥʝʡ ʧʣʘʮʝʥʪʳ ʚ ʩʪʝʥʢʫ ʤʘʪʢʠ. ʇʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʣʘʮʝʥʪʳ ʚ ʥʠʞʥʝʤ 

ʦʪʜʝʣʝ ʤʘʪʢʠ ʠ ʥʘʣʠʯʠʠ ʨʫʙʮʘ ʬʦʨʤʠʨʫʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʧʣʘʮʝʥʪʳ. ʈʘʟʚʠʚʘʝʪʩʷ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʰʠʨʝʥʥʳʭ ʚʘʨʠʢʦʟʥʳʭ ʩʦʩʫʜʦʚ ʵʥʜʦʤʝʪʨʠʷ. ʅʠʞʥʠʝ ʦʪʜʝʣʳ ʤʘʪʢʠ 

ʢʨʘʡʥʝ ʠʩʪʦʥʯʘʶʪʩʷ ʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʤʘʪʦʯʥʫʶ ʛʨʳʞʫ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʞʝʥʱʠʥʝ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʭʦʜʠʪʴ ʨʫʪʠʥʥʦʝ ʋɿʀ ʜʣʷ ʦʮʝʥʢʠ ʧʨʠʢʨʝʧʣʝʥʠʷ ʠ ʧʦʣʦʞʝʥʠʷ ʧʣʘʮʝʥʪʳ.  

ɸʢʫʰʝʨʳ-ʛʠʥʝʢʦʣʦʛʠ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚʩʝ ʯʘʱʝ ʦʪʤʝʯʘʶʪ ʥʝ ʚʧʦʣʥʝ ʦʪʨʘʜʥʦʝ ʷʚʣʝʥʠʝ: 

ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʢʘʢ ʤʝʪʦʜ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʧʝʨʝʰʣʦ ʠʟ ʩʪʘʪʫʩʘ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʠʥʩʪʨʫʤʝʥʪ ʧʝʨʝʩʪʨʘʭʦʚʢʠ ʠ ʜʘʞʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʞʝʣʘʥʠʡ ʞʝʥʱʠʥʳ. 

A. A. Akintayo et al. (2013) ʦʪʤʝʯʘʶʪ, ʯʪʦ 6,4% ʙʝʨʝʤʝʥʥʳʭ, ʥʝ ʠʤʝʷ ʤʝʜʠʮʠʥʩʢʠʭ ʧʦʢʘʟʘʥʠʡ 

ʢ ʘʙʜʦʤʠʥʘʣʴʥʦʤʫ ʨʦʜʦʨʘʟʨʝʰʝʥʠʶ ʧʫʪʝʤ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ, ʚʳʩʢʘʟʳʚʘʣʠʩʴ ʟʘ ʢʝʩʘʨʝʚʦ 

ʩʝʯʝʥʠʝ ʧʦ ʞʝʣʘʥʠʶ [8]. 

 

ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 
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ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʘʩʪʦʪʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 20% ʠ ʚʳʰʝ. ɿʘ 

ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʯʘʩʪʦʪʘ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2 ʨʘʟʘ, ʧʨʠ ʵʪʦʤ ʪʘʢʞʝ ʚ 2 ʨʘʟʘ 

ʩʥʠʟʠʣʘʩʴ ʧʝʨʠʥʘʪʘʣʴʥʘʷ ʩʤʝʨʪʥʦʩʪʴ (16ă ʠ 7,1ă ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ð ʩʠʣʴʥʘʷ ʦʙʨʘʪʥʘʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ [8]. 

ʋʚʣʝʢʰʠʩʴ ʦʧʝʨʘʪʠʚʥʳʤ ʨʦʜʦʨʘʟʨʝʰʝʥʠʝʤ ʚ ʙʦʨʴʙʝ ʟʘ ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚ ʩʘʤʳʭ ʩʣʦʞʥʳʭ, ʪʘʢ ʠ ʜʦʚʦʣʴʥʦ ʪʠʧʠʯʥʳʭ ʘʢʫʰʝʨʩʢʠʭ 

ʩʠʪʫʘʮʠʷʭ. ɽʩʪʝʩʪʚʝʥʥʳʤ ʨʦʜʘʤ ʚʩʝ ʯʘʱʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ, ʤʦʪʠʚʠʨʫʷ 

ʠʥʪʝʨʝʩʘʤʠ ʧʣʦʜʘ. ʆʜʥʘʢʦ ʚ 25% ʩʣʫʯʘʝʚ ʚʤʝʩʪʦ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʨʦʜʳ 

ʯʝʨʝʟ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʦʜʦʚʳʝ ʧʫʪʠ, ʘ 15% ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʭ ʨʦʜʦʚ ʩʣʝʜʦʚʘʣʦ ʙʳ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ʦʩʫʱʝʩʪʚʠʚ ʘʙʜʦʤʠʥʘʣʴʥʦʝ ʨʦʜʦʨʘʟʨʝʰʝʥʠʝ [8]. 

ʆʜʠʥ ʠʟ ʥʘʩʪʦʷʱʠʭ ʢʨʠʪʝʨʠʝʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ (ʂʉ) ð ʧʦʢʘʟʘʪʝʣʴ 

ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ, ʦʜʥʘʢʦ ʦʥ ʦʜʠʥ ʥʝ ʩʧʦʩʦʙʝʥ ʫʜʝʨʞʠʚʘʪʴ ʫʚʣʝʯʝʥʥʦʩʪʴ ʚʨʘʯʝʡ 

ʦʧʝʨʘʪʠʚʥʳʤ ʨʦʜʦʨʘʟʨʝʰʝʥʠʝʤ ʚ ʨʘʟʫʤʥʳʭ ʧʨʝʜʝʣʘʭ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʮʝʥʠʪʴ 

ʧʦʩʣʝʜʩʪʚʠʷ ʥʝʧʦʤʝʨʥʦ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʂʉ ʜʣʷ ʙʫʜʫʱʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʦʟʥʘʪʴ ʧʨʠʯʠʥʳ ʵʪʦʛʦ ʷʚʣʝʥʠʷ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʪʦʣʴʢʦ ʤʝʜʠʮʠʥʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʵʪʦ 

ʦʙʲʷʩʥʠʪʴ ʪʨʫʜʥʦ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʪʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʩʫʞʜʘʝʤʫʶ ʧʨʦʙʣʝʤʫ ʠ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʦʩʚʝʱʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ [2]. 

ɹʝʩʢʦʥʝʯʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʦʢʘʟʘʥʠʡ ʢ ʘʙʜʦʤʠʥʘʣʴʥʦʤʫ ʨʦʜʦʨʘʟʨʝʰʝʥʠʶ ð ʚʪʦʨʦʡ ʧʦ 

ʟʥʘʯʠʤʦʩʪʠ ʬʘʢʪʦʨ (ʧʦʩʣʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʘʙʦʨʪʘ), ʩʥʠʞʘʶʱʠʡ ʢʘʯʝʩʪʚʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʟʜʦʨʦʚʴʷ ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʂʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʛʣʫʙʣʝʥʠʶ 

ʤʠʦʤʝʪʨʠʷ ʥʘ ʤʝʩʪʝ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ, ʥʘʟʳʚʘʝʤʦʤʫ ʥʠʰʝʡ. ʅʠʰʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʩʠʤʧʪʦʤʳ 

ʘʥʦʤʘʣʴʥʦʡ ʤʘʪʦʯʥʦʡ ʢʨʦʚʦʧʦʪʝʨʠ, ʜʠʩʤʝʥʦʨʝʠ, ʭʨʦʥʠʯʝʩʢʦʡ ʪʘʟʦʚʦʡ ʙʦʣʠ ʠ ʜʠʩʧʘʨʝʫʥʠʠ ʠ, 

ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʳ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʬʝʨʪʠʣʴʥʦʩʪʠ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʣʘʛʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ 

ʜʨʫʛʠʝ ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʙʝʩʧʣʦʜʠʷ ʧʦʩʣʝ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʧʘʪʦʣʦʛʠʷ ʤʘʪʢʠ, 

ʚʥʫʪʨʠʙʨʶʰʥʳʝ ʩʧʘʡʢʠ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʚʳʙʦʨ ʞʝʥʱʠʥʳ [1]. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʢʘʢ ʟʘ ʨʫʙʝʞʦʤ, ʪʘʢ ʠ 

ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʩʪʘʣʦ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ, ʪ. ʢ. ʩʪʨʝʤʣʝʥʠʝ ʨʝʰʠʪʴ ʚʩʝ ʘʢʫʰʝʨʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩ 

ʧʦʤʦʱʴʶ ʂʉ ʥʝʚʦʟʤʦʞʥʦ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʧʦʢʘʟʘʥʠʷʤʠ ʢ 

ʧʣʘʥʦʚʦʤʫ ʘʙʜʦʤʠʥʘʣʴʥʦʤʫ ʨʦʜʦʨʘʟʨʝʰʝʥʠʶ ʷʚʣʷʶʪʩʷ: ʨʫʙʝʮ ʥʘ ʤʘʪʢʝ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʂʉ, ʚ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʷʚʣʷʷʩʴ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʥʠʝʤ ʢ ʧʦʚʪʦʨʥʦʤʫ ʂʉ, ʥʝʧʨʘʚʠʣʴʥʳʝ 

ʧʨʝʜʣʝʞʘʥʠʷ ʧʣʦʜʘ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʡ ʫʟʢʠʡ ʪʘʟ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʪʤʝʯʝʥʦ ʚʦʟʨʘʩʪʘʥʠʝ 

ʜʦʣʠ ʂʉ ʢʘʢ ʤʝʪʦʜʘ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʧʨʠ ʥʝʜʦʥʦʰʝʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʘʙʜʦʤʠʥʘʣʴʥʦʝ ʨʦʜʦʨʘʟʨʝʰʝʥʠʝ ʚ ʠʥʪʝʨʝʩʘʭ ʧʣʦʜʘ ʦʧʨʘʚʜʘʥʥʦ ʧʨʠ ʚʳʩʦʢʦʤ ʧʝʨʠʥʘʪʘʣʴʥʦʤ 

ʨʠʩʢʝ, ʥʘʣʠʯʠʠ ʦʪʷʛʦʱʝʥʥʦʛʦ ʘʢʫʰʝʨʩʢʦʛʦ ʘʥʘʤʥʝʟʘ ʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʧʦʢʘʟʘʥʠʡ [9].  

ʆʜʥʘʢʦ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʩʦʟʜʘʝʪ ʥʦʚʫʶ ʧʨʦʙʣʝʤʫ, 

ʪ. ʢ. ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʞʝʥʱʠʥ ʩ ʨʫʙʮʦʤ ʥʘ ʤʘʪʢʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʪʘʢʘʷ ʯʘʩʪʦʪʘ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʥʝ ʫʩʪʨʘʠʚʘʝʪ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʘʢʫʰʝʨʦʚ-ʛʠʥʝʢʦʣʦʛʦʚ, 

ʪ. ʢ. ʂʉ, ʢʘʢ ʠ ʣʶʙʘʷ ʧʦʣʦʩʪʥʘʷ ʦʧʝʨʘʮʠʷ, ʩʦʧʨʷʞʝʥʦ ʩ ʚʦʟʤʦʞʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʢʘʢ ʚʦ 

ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʨʢʦʟʘ, ʩʘʤʦʡ ʦʧʝʨʘʮʠʠ, ʪʘʢ ʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʠ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʴʰʠʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʤʘʪʝʨʠʥʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ. ʋʯʠʪʳʚʘʷ ʵʪʦ, 

ʚʨʘʯʘʤʠ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʧʦʧʳʪʢʠ ʧʨʦʚʦʜʠʪʴ ʨʦʜʳ ʫ ʞʝʥʱʠʥ ʩ ʨʫʙʮʦʤ ʥʘ ʤʘʪʢʝ ʯʝʨʝʟ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʦʜʦʚʳʝ ʧʫʪʠ [9ï11]. ʆʯʝʚʠʜʥʳʤ ʠʪʦʛʦʤ ʯʨʝʟʤʝʨʥʦʛʦ ʫʚʣʝʯʝʥʠʷ ʂʉ ʩʪʘʣʦ 

ʩʥʠʞʝʥʠʝ ʘʢʫʰʝʨʩʢʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʘʢʫʰʝʨʦʚ ʚ ʠʩʢʫʩʩʪʚʝ ʚʝʜʝʥʠʷ 

ʨʦʜʦʚ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʷʚʣʷʶʪʩʷ ʥʝʨʘʟʨʝʰʠʤʦʡ ʟʘʜʘʯʝʡ ʥʘʣʦʞʝʥʠʝ 
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ʘʢʫʰʝʨʩʢʠʭ ʱʠʧʮʦʚ, ʚʝʜʝʥʠʝ ʨʦʜʦʚ ʧʨʠ ʪʘʟʦʚʦʤ ʧʨʝʜʣʝʞʘʥʠʠ ʧʣʦʜʘ, ʧʦʚʦʨʦʪ ʚʪʦʨʦʛʦ ʧʣʦʜʘ 

ʠʟ ʜʚʦʡʥʠ ʥʘ ʥʦʞʢʫ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʚʣʝʯʝʥʠʝʤ ʠ ʪ. ʜ. [2]. 

ʄʘʪʝʨʠʥʩʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʘʙʜʦʤʠʥʘʣʴʥʦʤ ʨʦʜʦʨʘʟʨʝʰʝʥʠʠ ʚ 3ï4 

ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʨʦʜʘʭ per vias naturales, ʘ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ð ʚ 5 ʨʘʟ 

ʚʳʰʝ ʠ ʜʦʩʪʠʛʘʶʪ 20% [2]. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʪʨʫʜʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʨʫʙʮʦʚʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʪʢʘʥʝʡ, ʩʧʘʝʯʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʤʘʣʦʤ ʪʘʟʫ. ʇʦʚʪʦʨʥʦʝ ʢʝʩʘʨʝʚʦ 

ʩʝʯʝʥʠʝ ð ʬʘʢʪʦʨ ʨʠʩʢʘ ʨʘʟʨʳʚʘ ʤʘʪʢʠ. ʅʝʨʝʜʢʠ ʟʘʪʨʫʜʥʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ 

ʠʟʚʣʝʯʝʥʠʷ ʧʣʦʜʘ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫ 73% ʜʝʪʝʡ ʫʞʝ ʚ ʨʘʥʥʝʤ ʥʝʦʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ 

ʚʳʷʚʣʷʶʪʩʷ ʩʠʤʧʪʦʤʳ ʧʦʨʘʞʝʥʠʷ ʎʅʉ [8]. 

ɸʢʫʰʝʨʩʢʘʷ ʧʨʘʢʪʠʢʘ ʨʠʩʢʫʝʪ ʠʩʯʝʟʥʫʪʴ ʚʦʚʩʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝʤ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʧʦ ʞʝʣʘʥʠʶ ʞʝʥʱʠʥʳ ʠ ʧʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʦʪʥʦʩʠʪʝʣʴʥʳʤ 

ʧʦʢʘʟʘʥʠʷʤ; ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʫʚʝʣʠʯʠʚʰʠʝʩʷ ʩʫʜʝʙʥʳʝ 

ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʩʘʤʠ ʧʦ ʩʝʙʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʵʩʢʘʣʘʮʠʠ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ [8]. 

ʈʦʜʦʚʦʡ ʩʪʨʝʩʩ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʯʝʣʦʚʝʢʘ ʢʘʢ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ 

ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʀʟ ʛʦʜʘ ʚ ʛʦʜ ʚʦʟʨʘʩʪʘʝʪ ʩʪʦʠʤʦʩʪʴ ʘʢʫʰʝʨʩʢʦʡ ʧʦʤʦʱʠ 

ʥʘʩʝʣʝʥʠʶ, ʪʘʢ ʢʘʢ ʦʧʝʨʘʪʠʚʥʦʝ ʨʦʜʦʨʘʟʨʝʰʝʥʠʝ ʦʙʭʦʜʠʪʩʷ ʛʦʩʫʜʘʨʩʪʚʫ ʚʦ ʤʥʦʛʦ ʨʘʟ ʜʦʨʦʞʝ, 

ʯʝʤ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʝ ʨʦʜʳ [12]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʂʉ ʩʪʘʣʦ ʥʝʦʪʲʝʤʣʝʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʠʥʜʫʩʪʨʠʠ ʠ 

ʢʘʢ ʯʘʩʪʴ ʚʩʷʢʦʡ ʩʦʩʪʦʷʚʰʝʡʩʷ ʠʥʜʫʩʪʨʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʘʜʝʥʠʝʤ ʨʦʟʥʠʯʥʳʭ ʮʝʥ, ʢʦʪʦʨʦʝ 

ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʥʘʨʘʱʠʚʘʥʠʝʤ ʦʙʲʝʤʦʚ ʧʨʦʜʫʢʮʠʠ (ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ) ʠ ʤʦʜʝʨʥʠʟʘʮʠʝʡ 

(ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ). ʏʝʤ ʵʬʬʝʢʪʠʚʥʝʝ ʤʦʜʝʨʥʠʟʘʮʠʷ, ʪʝʤ ʙʦʣʴʰʝ 

ʯʘʩʪʦʪʘ. ɽʩʣʠ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʩʨʘʚʥʠʚʘʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʘʢʫʰʝʨʩʪʚʦ ʩ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ 

ʛʠʛʘʥʪʦʤ, ʪʦ ʩʣʦʞʥʦ ʨʘʟʤʳʰʣʷʪʴ ʦ ʢʘʢʦʤ-ʪʦ ʠʥʦʤ ʙʫʜʫʱʝʤ ʠ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦʙʳ ʧʦʤʝʥʷʪʴ 

ʢʫʨʩ ʵʪʦʛʦ ʦʛʨʦʤʥʦʛʦ çʘʪʦʤʥʦʛʦ ʣʝʜʦʢʦʣʘè, ʢʦʪʦʨʳʡ ʜʚʠʞʝʪʩʷ ʚ ʚʳʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ 

ʣʦʤʘʝʪ ʥʘ ʩʚʦʝʤ ʧʫʪʠ ʚʩʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʠʥʮʠʧʳ ʘʢʫʰʝʨʩʪʚʘ [2]. 

ʅʘʠʙʦʣʝʝ ʘʚʪʦʨʠʪʝʪʥʳʡ ʚ ʤʠʨʝ ʤʝʜʠʮʠʥʩʢʠʡ ʞʫʨʥʘʣ The Lancet ʦʧʫʙʣʠʢʦʚʘʣ ʨʷʜ 

ʩʪʘʪʝʡ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʚ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2015 ʛʛ. ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ, ʨʦʞʜʝʥʥʳʭ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ, ʧʦʯʪʠ ʫʜʚʦʠʣʦʩʴ: ʜʦʣʷ ʢʝʩʘʨʝʚʳʭ ʩʝʯʝʥʠʡ ʚ ʦʙʱʝʤʠʨʦʚʦʤ 

ʦʙʲʝʤʝ ʜʝʪʦʨʦʞʜʝʥʠʡ ʚʦʟʨʦʩʣʘ ʩ 12% ʜʦ 21%, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 30 ʤʠʣʣʠʦʥʦʚ. 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʚʦʜʷ ʦʙʱʠʡ ʠʪʦʛ 30-ʣʝʪʥʝʛʦ ʫʚʣʝʯʝʥʠʷ ʦʧʝʨʘʮʠʝʡ ʂʉ, ʤʦʞʥʦ ʩ 

ʩʦʞʘʣʝʥʠʝʤ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʤʳ ʥʝ ʪʦʣʴʢʦ ʥʝ ʩʤʦʛʣʠ ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʩʦʙʦʡ 

ʟʘʜʘʯʠ, ʥʦ ʠ ʩʦʟʜʘʣʠ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʘʢʫʰʝʨʩʪʚʝ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʩʥʠʞʝʥʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʧʦʪʝʨʴ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʪʘʧʝ, ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʠ ʩʦʚʝʨʰʝʥʥʦʡ ʬʦʨʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʘʢʫʰʝʨʩʢʠʭ ʩʪʘʮʠʦʥʘʨʦʚ (ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʳʭ 

ʛʨʫʧʧ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ), ʭʦʨʦʰʦ ʦʩʥʘʱʝʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʦʡ, 

ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʳʭ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʠʤʝʶʱʠʭ ʢʨʫʛʣʦʩʫʪʦʯʥʫʶ 

ʘʥʝʩʪʝʟʠʦʣʦʛʠʯʝʩʢʫʶ ʠ ʥʝʦʥʘʪʦʣʦʛʠʯʝʩʢʫʶ ʩʣʫʞʙʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʦʩʥʘʱʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʢʘʟʘʥʠʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʵʢʩʪʨʝʥʥʦʡ ʧʦʤʦʱʠ ʠ 

ʚʳʭʘʞʠʚʘʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. 

ʂʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ, ʢʦʥʝʯʥʦ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʜʥʠʤ ʠʟ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʙʦʪʳ ʘʢʫʰʝʨʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ, ʥʦ ʝʛʦ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʥʝ ʜʦʣʞʥʘ ʚʚʦʜʠʪʴ ʚ ʟʘʙʣʫʞʜʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʷʞʝʩʪʠ ʢʦʥʪʠʥʛʝʥʪʘ ʵʪʦʛʦ ʨʦʜʦʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ.  
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʣʦʞʥʝʥʠʡ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠ ʛʨʘʤʦʪʥʦʝ ʚʝʜʝʥʠʝ ʨʦʜʦʚ ʜʦʣʞʥʳ ʷʚʣʷʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ 

ʫʚʣʝʯʝʥʠʶ ʘʙʜʦʤʠʥʘʣʴʥʳʤ ʨʦʜʦʨʘʟʨʝʰʝʥʠʝʤ. 

ʆʙʟʦʨ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʫʱʝʩʪʚʣʝʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 15 ʣʝʪ, 

ʧʦʢʘʟʘʣ: ʫʨʦʚʝʥʴ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʨʠ ʢʝʩʘʨʝʚʦʤ ʩʝʯʝʥʠʠ ʚʳʰʝ, ʯʝʤ 

ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʘʛʠʥʘʣʴʥʳʭ ʨʦʜʘʭ; ʢʨʦʤʝ ʪʦʛʦ, ʧʦʩʣʝ ʪʘʢʦʡ ʦʧʝʨʘʮʠʠ ʩʣʦʞʥʝʝ 

ʧʦʩʣʝʨʦʜʦʚʦʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʫ ʤʘʪʝʨʠ. ʅʝʠʟʙʝʞʥʘʷ ʪʨʘʚʤʘʪʠʟʘʮʠʷ ʤʘʪʢʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʙʝʨʝʤʝʥʥʦʩʪʷʭ ʨʠʩʢ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʘʥʦʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʣʘʮʝʥʪʳ, ʚʥʝʤʘʪʦʯʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʤʝʨʪʚʦʨʦʞʜʝʥʠʷ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ.  

ɹʦʣʝʝ ʦʪʜʘʣʝʥʥʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ð ɻ ʪʦ ʜʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʂʉ ʧʦ ʤʝʨʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʪʨʘʭʦʚʦʡ ʤʝʜʠʮʠʥʳ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʙʦʣʝʝ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ. ʅʦ ʧʨʠ ʵʪʦʤ, ʢʦʥʝʯʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʟʘʱʠʱʘʶʱʠʭ ʚʨʘʯʝʙʥʳʝ ʧʦʟʠʮʠʠ ʘʢʫʰʝʨʦʚ, ʚʦʟʣʘʛʘʶʱʠʭ ʥʘ ʩʝʙʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʨʠ ʚʝʜʝʥʠʠ ʨʦʜʦʚ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʠ ʧʘʮʠʝʥʪʦʚ ʚ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʇʦʚʳʰʝʥʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʚ ʦʞʠʜʘʥʠʠ 

ʦʧʝʨʘʮʠʠ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʷʜʫ ʥʝʛʘʪʠʚʥʳʭ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ. ʇʦʜʘʚʣʝʥʥʦʩʪʴ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʬʦʙʠʠ ʠ ʯʫʚʩʪʚʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʧʨʠʚʦʜʷʪ ʢ ʥʝʚʨʦʪʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʧʨʠʟʥʘʢʦʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ. ʆʪʩʫʪʩʪʚʠʝ ʜʦʣʞʥʦʡ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʛʦʣʦʜʘ ʚ ʩʠʪʫʘʮʠʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʢ ʦʩʪʘʝʪʩʷ ʩ ʙʦʣʝʟʥʴʶ ʦʜʠʥ ʥʘ ʦʜʠʥ, ʠ ʦʧʘʩʝʥʠʷ 

ʧʘʮʠʝʥʪʘ ʧʝʨʝʨʘʩʪʘʶʪ ʚ ʩʦʩʪʦʷʥʠʷ ʩʪʨʘʭʘ ʠ ʫʞʘʩʘ ʚ ʦʞʠʜʘʥʠʠ ʦʧʝʨʘʮʠʠ ʠʣʠ ʣʝʯʝʥʠʷ 

ʪʨʫʜʥʦʠʟʣʝʯʠʤʦʡ ʧʘʪʦʣʦʛʠʠ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʤʝʪʦʜʳ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʮʝʣʝʚʦʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ 

ʙʘʟʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʠʤ. ʄ. ʄ. ʄʘʤʘʢʝʝʚʘ ʠ ʢʣʠʥʠʢʠ ʢʘʬʝʜʨʳ 

ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʦʡ ʭʠʨʫʨʛʠʠ ʂʠʨʛʠʟʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʤʝʥʠ 

ʀ. ʂ. ɸʭʫʥʙʘʝʚʘ. ɺ ʩʪʘʪʴʝ ʦʩʚʝʱʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ 

ʧʘʮʠʝʥʪʦʚ ʚ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʘʮʠʝʥʪʦʚ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ, ʜʝʪʝʡ, ʧʘʮʠʝʥʪʦʚ ʩʦ 

ʩʧʠʥʥʦʤʦʟʛʦʚʳʤʠ ʪʨʘʚʤʘʤʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʩʪʘʪʴʝ ʫʜʝʣʷʝʪʩʷ ʧʦʤʦʱʠ ʚ ʧʝʨʝʦʩʦʟʥʘʥʠʠ ʠ 

ʚʳʙʦʨʝ ʦʩʥʦʚʥʳʭ ʞʠʟʥʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠ ʩʤʳʩʣʦʞʠʟʥʝʥʥʳʭ ʦʨʠʝʥʪʘʮʠʡ ʘ ʪʘʢʞʝ ʦʪʢʘʟʫ ʦʪ 

ʨʷʜʘ ʥʝʛʘʪʠʚʥʳʭ ʞʠʟʥʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʵʛʦʤʦʪʠʚʦʚ. 

 

Abstract. An urgent task in Kyrgyzstan is the organization of psychological support for 

patients during the perioperative period. Increased anxiety in anticipation of surgery often leads to 

a number of negative psychosomatic manifestations. Depression of the psychoemotional state, 

phobias and a sense of uncertainty in some cases lead to neurotic disorders that increase the risk of 

clinical manifestations and signs of existing pathology. The lack of proper psychological support 

leads to the emergence of information hunger in a situation of uncertainty, in which a person is left 

alone with the disease, and the patient's fears develop into states of fear and horror in anticipation of 

surgery or treatment of a difficult-to-treat pathology. The methodological basis of the research was 

the testing methods and the target method of controlled clinical trials conducted on the basis of 
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the National Surgical Center named after M. M. Mamakeev and the clinic of the Department of 

Propaedeutic Surgery of the Kyrgyz State Medical Academy named after I. K. Akhunbaev. 

The article highlights the features of the organization of psychological support for patients in the 

perioperative period. The paper presents the features of the organization of psychological support 

for elderly patients, children, patients with spinal injuries. Special attention is paid in the article to 

the help in rethinking and choosing the basic life values and life orientations, as well as the rejection 

of a number of negative life attitudes and egomotives. 

 

ʂʣʯʁʝʚʳʝ ʩʣʦʚʘ: ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ, 

ʪʨʝʚʦʞʥʦʩʪʴ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ.  

 

Keywords: psychological preparation, preoperative preparation, anxiety, emotional tension. 

 

ʅʝʨʝʰʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʧʘʮʠʝʥʪʦʚ ʚ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʠ ʧʘʮʠʝʥʪʦʚ ʥʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʬʠʣʷ ʩ 

ʪʷʞʝʣʦʡ ʧʘʪʦʣʦʛʠʝʡ. ʊʨʫʜʥʦʠʟʣʝʯʠʤʘʷ ʙʦʣʝʟʥʴ, ʩʣʦʞʥʘʷ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ, 

ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʦʭʦʜʘʤ ʧʘʮʠʝʥʪʘ ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ ʧʨʠʚʦʜʠʪ ʯʝʣʦʚʝʢʘ ʢ ʜʫʭʦʚʥʦʤʫ 

ʢʨʠʟʠʩʫ ʠ ʧʦʪʝʨʠ ʢʦʥʪʨʦʣʷ ʟʘ ʩʚʦʠʤ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. ʕʤʦʮʠʦʥʘʣʴʥʳʝ 

ʩʦʩʪʦʷʥʠʷ ʜʫʭʦʚʥʦʛʦ ʢʨʠʟʠʩʘ, ʩʪʨʘʭʘ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʥʝʚʨʦʪʠʯʝʩʢʠʤʠ ʠ ʪʨʝʚʦʞʥʦ-ʬʦʙʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʨʦʚʦʮʠʨʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʧʨʠʟʥʘʢʦʚ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʧʘʪʦʣʦʛʠʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʷʚʣʝʥʠʷ ʪʘʢʠʭ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʷʚʣʷʶʪʩʷ 

ʜʝʧʨʝʩʩʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʨʝʟʢʦ ʩʥʠʞʘʶʱʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʣʝʯʝʥʠʷ. 

ɼʝʧʨʝʩʩʠʚʥʳʝ ʩʦʩʪʦʷʥʠʷ ʥʝ ʚʩʝʛʜʘ ʩʨʘʟʫ ʨʘʩʧʦʟʥʘʶʪʩʷ, ʦʩʦʙʝʥʥʦ ʫ ʤʫʞʯʠʥ, 

ʩʯʠʪʘʶʱʠʭ, ʯʪʦ ʩʦʦʙʱʘʪʴ ʚʨʘʯʫ ʦ ʩʚʦʠʭ ʩʣʦʞʥʦʩʪʷʭ ð ʵʪʦ ʧʨʠʟʥʘʢ ʩʣʘʙʦʩʪʠ. 

ʕʤʦʮʠʦʥʘʣʴʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʜʝʧʨʝʩʩʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ ʤʦʛʫʪ ʙʳʪʴ: ʫʛʥʝʪʝʥʥʦʩʪʴ, 

ʧʦʜʘʚʣʝʥʥʦʩʪʴ, ʧʦʚʳʰʝʥʥʘʷ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ, ʧʦʪʝʨʷ ʠʣʠ ʧʨʠʙʘʚʢʘ ʚ ʚʝʩʝ, ʙʝʩʩʦʥʥʠʮʘ, 

ʪʨʝʚʦʛʘ, ʧʝʯʘʣʴ, ʯʫʚʩʪʚʦ ʧʦʩʪʦʷʥʥʦʡ ʫʩʪʘʣʦʩʪʠ, ʠʟʣʠʰʥʝʝ ʙʝʩʧʦʢʦʡʩʪʚʦ ʦ ʩʚʦʝʤ ʟʜʦʨʦʚʴʝ. ɺ 

ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʧʘʮʠʝʥʪʫ ʪʘʢʞʝ ʚʘʞʥʘ, ʢʘʢ ʠ ʦʩʥʦʚʥʦʝ ʣʝʯʝʥʠʝ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʮʝʣʝʚʦʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʠʤ. 

ʄ. ʄ. ʄʘʤʘʢʝʝʚʘ ʠ ʢʣʠʥʠʢʠ ʢʘʬʝʜʨʳ ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʦʡ ʭʠʨʫʨʛʠʠ ʂʠʨʛʠʟʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʤʝʥʠ ʀ. ʂ. ɸʭʫʥʙʘʝʚʘ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʧʘʮʠʝʥʪʦʚ  

ʚ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʇʝʨʠʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ 

ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʜʝʧʨʝʩʩʠʠ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʠʟʘʮʠʝʡ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʩʚʷʟʘʥʦ ʩ ʚʳʙʦʨʦʤ 

ʞʠʟʥʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʧʘʮʠʝʥʪʦʤ, ʝʛʦ ʩʤʳʩʣʦʞʠʟʥʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ, ʝʛʦ ʣʠʯʥʦʩʪʥʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ ʠ ʦʩʥʦʚʥʳʤʠ ʞʠʟʥʝʥʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʦʷʚʣʷʝʤʳʤʠ ʧʨʠ ʵʪʦʤ ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʟʤʳ çʦʪʨʠʮʘʥʠʷè, 

çʚʳʪʝʩʥʝʥʠʷè, çʨʝʛʨʝʩʩʠʠè, çʧʝʨʝʥʝʩʝʥʥʦʡ ʘʛʨʝʩʩʠʠè, çʨʝʘʢʪʠʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡè. 
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ʇʨʦʷʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʩʚʷʟʘʥʦ ʩ ʞʝʣʘʥʠʝʤ ʧʘʮʠʝʥʪʘ 

ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʪʨʘʚʤʠʨʫʶʱʝʡ ʪʨʝʚʦʞʥʦʩʪʠ, ʧʝʨʝʞʠʚʘʥʠʡ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ. 

ʄʝʭʘʥʠʟʤʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ çʦʪʨʠʮʘʥʠʷè ʚʳʨʘʞʘʶʪʩʷ ʚ ʠʛʥʦʨʠʨʦʚʘʥʠʠ 

ʦʯʝʚʠʜʥʳʭ ʬʘʢʪʦʚ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʘʮʠʝʥʪ ʦʪʢʘʟʳʚʘʝʪʩʷ ʧʨʠʟʥʘʚʘʪʴ ʥʘʣʠʯʠʷ 

ʫ ʩʝʙʷ ʪʷʞʝʣʦʡ ʧʘʪʦʣʦʛʠʠ, ʫʛʨʦʞʘʶʱʝʡ ʝʛʦ ʞʠʟʥʠ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʯʝʣʦʚʝʢ ʛʦʚʦʨʠʪ ʩʝʙʝ: ð 

çʥʝ ʤʦʞʝʪ ʙʳʪʴ!è, ʦʥ ʫʙʝʞʜʘʝʪ ʩʝʙʷ, ʯʪʦ ʪʘʢʦʝ ʝʩʣʠ ʠ ʩʣʫʯʘʝʪʩʷ, ʪʦ ʪʦʣʴʢʦ ʥʝ ʩ ʥʠʤ. 

çɺʳʪʝʩʥʝʥʠʝè ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤʦʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʫ ʧʘʮʠʝʥʪʘ 

ʚʳʪʝʩʥʷʶʪʩʷ ʥʝʧʨʠʷʪʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ, ʧʨʠʯʠʥʷʶʱʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʜʠʩʢʦʤʬʦʨʪ, ʠʟ 

ʦʙʣʘʩʪʠ ʩʦʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʴ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʛʦ. ʇʨʠ ʚʳʪʝʩʥʝʥʠʠ ʧʘʮʠʝʥʪ ʨʝʘʣʴʥʦ ʥʝ ʧʦʤʥʠʪ 

ʚʳʪʝʩʥʝʥʥʫʶ ʥʝʛʘʪʠʚʥʫʶ ʜʣʷ ʥʝʛʦ ʠʥʬʦʨʤʘʮʠʶ. ʇʨʦʮʝʩʩ ʚʳʪʝʩʥʝʥʠʷ ʥʝʧʨʠʷʪʥʳʭ 

ʧʝʨʝʞʠʚʘʥʠʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʷʜʫ ʥʝʤʦʪʠʚʠʨʦʚʘʥʥʳʭ ʧʦʩʪʫʧʢʦʚ ʧʘʮʠʝʥʪʘ. 

ʄʝʭʘʥʠʟʤʳ ʨʝʛʨʝʩʩʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʞʝʣʘʥʠʝʤ ʫʧʨʦʩʪʠʪʴ ʠ ʩʜʝʣʘʪʴ ʧʦʥʷʪʥʦʡ 

ʩʠʪʫʘʮʠʶ, ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʪʨʘʚʤʠʨʫʶʱʝʡ ʩʠʪʫʘʮʠʠ ʟʘ ʩʯʝʪ ʥʝʦʩʦʟʥʘʥʥʦʛʦ çʫʭʦʜʘ ʚ 

ʜʝʪʩʪʚʦè, ʧʨʠ ʢʦʪʦʨʦʤ ʧʘʮʠʝʥʪ ʚʦʟʚʨʘʱʝʥʠʷ ʢ ʧʨʠʚʳʯʥʳʤ ʩ ʜʝʪʩʪʚʘ ʧʨʘʢʪʠʢʘʤ ʧʦʚʝʜʝʥʠʷ. ɺ 

ʝʛʦ ʧʘʤʷʪʠ ʦʩʪʘʣʠʩʴ ʚʦʩʧʦʤʠʥʘʥʠʷ ʥʘ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʚʳʙʨʘʥʥʘʷ ʬʦʨʤʘ 

ʧʦʚʝʜʝʥʠʷ ʦʙʝʩʧʝʯʠʪ ʝʤʫ ʧʦʜʜʝʨʞʢʫ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʝʛʨʝʩʩʠʠ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʢʣʘʜʳʚʘʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʚʩʝ ʧʨʦʠʩʭʦʜʷʱʝʝ ʥʘ ʜʨʫʛʠʭ, ʯʪʦ ʚʝʩʴʤʘ ʦʩʣʦʞʥʷʝʪ 

ʣʝʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʄʝʭʘʥʠʟʤ çʧʝʨʝʥʝʩʝʥʥʦʡ ʘʛʨʝʩʩʠʠè ʷʚʣʷʝʪʩʷ ʯʘʩʪʦ ʧʨʠʯʠʥʘʤʠ ʤʥʦʛʠʭ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʊʘʢʦʛʦ ʨʦʜʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʠʥʪʝʨʥʘʣʴʥʳʭ ʠ ʨʦʙʢʠʭ ʣʠʯʥʦʩʪʝʡ, ʩʯʠʪʘʶʱʠʭ ʩʝʙʷ ʧʨʠʯʠʥʦʡ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʩ ʥʠʤ ʠ 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʜʝʧʨʝʩʩʠʚʥʳʤ ʩʦʩʪʦʷʥʠʷʤ. ʄʝʭʘʥʠʟʤ çʧʝʨʝʥʝʩʝʥʥʦʡ ʘʛʨʝʩʩʠʠè 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʫʪʦʘʛʨʝʩʩʠʝʡ, ʧʝʨʝʥʝʩʝʥʠʝʤ ʘʛʨʝʩʩʠʠ ʥʘ ʩʝʙʷ, ʥʘ ʩʚʦʝ ʪʝʣʦ, ʥʘ ʩʚʦʠ 

ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ. ʄʝʭʘʥʠʟʤ çʨʝʘʢʪʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷè  ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʱʠʪʝ ʩʦʟʥʘʥʠʷ 

ʦʪ ʟʘʧʨʝʪʥʳʭ ʠʤʧʫʣʴʩʦʚ, ʚ ʟʘʤʝʥʝ ʥʝʛʘʪʠʚʥʦʛʦ ʯʫʚʩʪʚʘ ʥʘ ʧʦʟʠʪʠʚʥʦʝ, ʣʠʙʦ ʥʘʦʙʦʨʦʪ. ʇʨʠ 

ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʚʳʪʝʩʥʝʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʯʫʚʩʪʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʫʩʪʨʘʥʝʥʠʝ ʠʟ ʩʦʟʥʘʥʠʷ ʥʝʧʨʠʝʤʣʝʤʳʭ ʵʤʦʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʝʩʧʦʢʦʡʩʪʚʦʤ 

ʧʨʠ ʧʦʤʦʱʠ ʧʨʝʫʚʝʣʠʯʝʥʠʷ ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʵʤʦʮʠʡ. ʇʨʠ ʵʪʦʤ ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ 

ʠʟʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʠ ʷʚʣʷʝʪʩʷ ʘʤʙʠʚʘʣʝʥʪʥʳʤ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢ ʦʧʝʨʘʮʠʠ 

ʇʨʝʜʩʪʦʷʱʘʷ ʦʧʝʨʘʮʠʷ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʭ ʩʦʙʳʪʠʡ ʚʩʝʡ ʝʛʦ ʞʠʟʥʠ. ʀ ʚ ʦʞʠʜʘʥʠʠ ʦʧʝʨʘʮʠʠ ʯʝʣʦʚʝʢ ʥʝ ʚʦʣʥʦʚʘʪʴʩʷ ʥʝ ʤʦʞʝʪ. 

ʉʪʨʝʩʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʪʨʘʭ ʠ ʚʳʩʦʢʘʷ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʘʢʪʠʚʠʟʘʮʠʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ [1]. 

ʆʱʫʱʝʥʠʷ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʛʦʣʦʜʘ ʚ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʢ 

ʦʩʪʘʝʪʩʷ ʩ ʙʦʣʝʟʥʴʶ ʦʜʠʥ ʥʘ ʦʜʠʥ, ʧʝʨʝʨʘʩʪʘʶʪ ʚ ʩʦʩʪʦʷʥʠʷ ʩʪʨʘʭʘ ʠ ʫʞʘʩʘ ʚ ʦʞʠʜʘʥʠʠ 

ʦʧʝʨʘʮʠʠ ʠʣʠ ʣʝʯʝʥʠʷ ʪʨʫʜʥʦʠʟʣʝʯʠʤʦʡ ʧʘʪʦʣʦʛʠʠ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʙʳʚʘʶʪ ʩʣʫʯʘʠ 

ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ. ʀ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʣʶʙʦʡ 

ʯʝʣʦʚʝʢ ʙʦʠʪʩʷ ʦʧʝʨʘʮʠʠ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʧʘʮʠʝʥʪʫ ʥʝʦʙʭʦʜʠʤʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʜʜʝʨʞʢʘ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʠʯʠʥʦʡ ʩʪʨʘʭʘ ʷʚʣʷʝʪʩʷ ʥʝ ʩʘʤʘ ʦʧʘʩʥʦʩʪʴ ʦʧʝʨʘʮʠʠ, ʘ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚ ʦʞʠʜʘʥʠʠ ʦʧʝʨʘʮʠʠ. ɿʘʜʘʯʝʡ ʚʨʘʯʘ ʠ ʭʠʨʫʨʛʘ çʟʘʨʘʟʠʪʴè 

ʙʦʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʧʪʠʤʠʟʤʦʤ ʠ ʫʙʝʜʠʪʴ ʧʘʮʠʝʥʪʘ ʚ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʠʩʭʦʜʝ. ɺ ʮʝʣʷʭ 

ʩʦʩʪʘʚʣʝʥʠʷ ʧʣʘʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʘʮʠʝʥʪʦʤ ʚ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʧʨʦʚʦʜʠʪʴʩʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʙʘʟʦʚʳʭ ʣʠʯʥʦʩʪʥʳʭ 

ʢʘʯʝʩʪʚ ʙʦʣʴʥʦʛʦ. 

ʆʩʥʦʚʥʳʤ ʵʪʘʧʦʤ ʙʝʩʝʜʳ ʚʨʘʯʘ ʩ ʧʘʮʠʝʥʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʩʪʫʧʥʦʡ ʘʨʛʫʤʝʥʪʘʮʠʠ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʝʨʘʮʠʠ ʠ ʧʦʣʫʯʝʥʠʝ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʦʩʦʟʥʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʙʦʣʴʥʦʛʦ ʥʘ 

ʦʧʝʨʘʮʠʶ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʘʮʠʝʥʪʫ ʜʦʩʪʫʧʥʫʶ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʩʘʤʦʡ ʦʧʝʨʘʮʠʠ ʠ ʣʝʯʝʥʠʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ɺ 

ʠʥʦʤ ʩʣʫʯʘʝ ʧʘʮʠʝʥʪ ʚʩʝ ʨʘʚʥʦ ʙʫʜʝʪ ʧʨʠʣʘʛʘʪʴ ʫʩʠʣʠʷ ʚ ʧʦʣʫʯʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ð 

ʩʧʨʘʰʠʚʘʪʴ ʜʨʫʟʝʡ, ʟʥʘʢʦʤʳʭ, ʩʦʙʠʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʠʥʪʝʨʥʝʪʝ. ʀ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʧʦʣʫʯʝʥʥʘʷ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʙʫʜʝʪ ʜʦʩʪʦʚʝʨʥʦʡ ʠ ʚʚʝʜʝʪ ʚ ʟʘʙʣʫʞʜʝʥʠʝ 

ʧʘʮʠʝʥʪʘ. ɺʨʘʯʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʘʮʠʝʥʪʫ ʢʨʘʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʦʣʴʢʦ 

ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʦʧʝʨʘʮʠʠ. ʄʝʣʢʠʝ ʜʝʪʘʣʠ ʠ ʧʦʜʨʦʙʥʦʩʪʠ ʧʘʮʠʝʥʪ ʚʩʝ ʨʘʚʥʦ ʥʝ ʧʦʡʤʝʪ ʠ 

ʠʟʣʠʰʥʷʷ ʠʥʬʦʨʤʘʮʠʷ ʪʦʣʴʢʦ ʫʩʠʣʠʪ ʝʛʦ ʚʦʣʥʝʥʠʝ. ɽʩʣʠ ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʘ, 

ʧʝʨʝʜ ʦʧʝʨʘʮʠʝʡ, ʩ ʮʝʣʴʶ ʩʞʠʛʘʥʠʷ ʚʳʨʘʙʘʪʳʚʘʝʤʦʛʦ ʦʪ ʩʪʨʘʭʘ ʘʜʨʝʥʘʣʠʥʘ, ʧʘʮʠʝʥʪʫ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʣʝʛʢʘʷ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʚ ʚʠʜʝ ʛʠʤʥʘʩʪʠʢʠ ʠʣʠ ʧʨʦʛʫʣʢʠ. ʕʬʬʝʢʪʠʚʥʳʤ 

ʤʝʪʦʜʦʤ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʷʚʣʷʝʪʩʷ ʤʝʜʠʪʘʮʠʷ ʠʣʠ 

ʜʳʭʘʪʝʣʴʥʳʝ ʪʝʭʥʠʢʠ. ɺ ʨʷʜʝ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʦʟʠʪʠʚʥʳʝ 

ʘʬʬʠʨʤʘʮʠʠ. ʆʙʨʝʪʝʥʠʶ ʧʦʟʠʪʠʚʥʦʛʦ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʨʝʜ ʦʧʝʨʘʮʠʝʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʢʘ ʙʣʠʟʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ (ʢʨʦʤʝ ʩʣʫʯʘʝʚ ʥʝʛʘʪʠʚʥʳʭ ʩ 

ʥʠʤʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ). 

ɹʝʩʝʜʳ ʩ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ ʧʨʦʚʦʜʷʪ ʩ ʩʦʛʣʘʩʠʷ ʧʘʮʠʝʥʪʘ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʷ 

ʧʘʮʠʝʥʪʘ ʩ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʩʣʦʞʥʳʤʠ ʠ ʥʝ ʚʩʝʛʜʘ ʛʘʨʤʦʥʠʯʥʳʤʠ. ʇʨʠ ʵʪʦʤ 

ʨʦʜʩʪʚʝʥʥʠʢʘʤ ʩʦʦʙʱʘʝʪʩʷ ʪʘ ʞʝ ʠʥʬʦʨʤʘʮʠʷ, ʯʪʦ ʠ ʧʘʮʠʝʥʪʫ. ʉʦʦʙʱʘʪʴ ʨʦʜʩʪʚʝʥʥʠʢʘʤ 

ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʩʢʨʳʚʘʝʪʩʷ ʦ ʧʘʮʠʝʥʪʘ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʃʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʧʝʨʘʮʠʠ ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʘʮʠʝʥʪʫ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ. ɺ ʮʝʣʷʭ ʫʚʝʣʠʯʝʥʠʷ ʰʘʥʩʦʚ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʩʭʦʜ ʦʧʝʨʘʮʠʠ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʜʜʝʨʞʢʘ ʘʚʪʦʨʠʪʝʪʘ ʭʠʨʫʨʛʘ ʠ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʧʘʮʠʝʥʪ ʷʚʣʷʝʪʩʷ ʚʝʨʫʶʱʠʤ ʯʝʣʦʚʝʢʦʤ, ʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʥ ʥʫʞʜʘʝʪʩʷ ʚ ʜʫʭʦʚʥʦʡ 

ʧʦʜʜʝʨʞʢʝ. 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʥʝ ʜʦʧʫʩʪʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʫʚʩʪʚʘ ʫʪʝʨʠ ʢʦʥʪʨʦʣʷ ʥʘʜ 

ʪʝʣʦʤ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʦʙʨʝʪʝʥʠʶ ʢʦʥʪʨʦʣʷ ʤʦʛʫʪ ʧʦʤʦʯʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʥʝʢʦʪʦʨʳʤʠ ʧʨʠʚʳʯʥʳʤʠ ʜʣʷ ʧʘʮʠʝʥʪʘ ʙʳʪʦʚʳʤʠ ʤʝʣʦʯʘʤʠ. 

ʊʘʢʦʚʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʣʠʯʥʳʝ ʧʨʝʜʤʝʪʳ ʠ ʚʝʱʠ ʠʟ ʝʛʦ ʜʦʤʘ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʯʪʦ ʝʛʦ 

ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ ʨʘʙʦʪʝ, ʧʦ ʜʦʤʫ, ʫʭʦʜʫ ʟʘ ʜʝʪʴʤʠ ʚʳʧʦʣʥʷʶ ʙʣʠʟʢʠʝ ʜʣʷ ʥʝʛʦ ʣʶʜʠ, ʢʦʪʦʨʳʤ 

ʦʥ ʜʦʚʝʨʷʝʪ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʝʜʩʪʦʷʱʠʭ ʣʝʯʝʙʥʳʭ ʧʨʦʮʝʜʫʨʘʭ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʤʝʥʴʰʝʥʠʶ ʪʨʝʚʦʞʥʦʩʪʠ ʧʘʮʠʝʥʪʘ. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʦʤʧʣʝʢʩ 

ʤʝʪʦʜʦʚ, ʧʦʚʳʰʘʶʱʠʭ ʤʦʪʠʚʘʮʠʶ ʢ ʚʳʟʜʦʨʦʚʣʝʥʠʶ ʠ ʫʤʝʥʴʰʘʶʱʠʭ ʩʪʨʘʭʘ ʠ ʥʝʛʘʪʠʚʥʳʭ 

ʧʝʨʝʞʠʚʘʥʠʡ. ʂʨʦʤʝ ʛʨʫʧʧʦʚʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʧʩʠʭʦʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʠ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ. 

ʇʨʦʛʨʘʤʤʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʨʘʮʠʦʥʘʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʛʨʫʧʧʦʚʘʷ ʙʝʩʝʜʘ; ʘʫʪʦʛʝʥʥʘʷ ʪʨʝʥʠʨʦʚʢʘ; ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ 

ʧʩʠʭʦʪʝʨʘʧʠʷ; ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʙʝʩʝʜʘ; ʘʨʪʪʝʨʘʧʠʷ; ʤʝʜʠʪʘʮʠʠ; ʨʘʮʠʦʥʘʣʴʥʦ ʵʤʦʪʠʚʥʦʡ 

ʪʝʨʘʧʠʠ ɸʣʴʙʝʨʪʘ ʕʣʠʩʘ; ʛʝʰʪʘʣʴʪ ʪʝʨʘʧʠʠ ʌʨʠʮʘ ʇʝʨʟʣʘ; ʤʝʪʦʜ ʢʣʶʯʘ ʍ. ʄ. ɸʣʠʝʚʘ; ʤʝʪʦʜ 

ʚʝʜʦʤʦʛʦ ʨʠʩʦʚʘʥʠʷ ɼʶʨʢʭʘʡʤʘ-ɹʫʷʢʫʩʘ; ʤʝʪʦʜ çʩʠʥʛʘʨʤʦʥʠʯʝʩʢʦʡʡ ʪʝʨʘʧʠʠ ɸ. ɺ. 

ʂʨʫʪʠʢʦʚʘ [2ï4]. 

ɺʝʩʴʤʘ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʷʚʣʷʝʪʩʷ ʧʦʤʦʱʴ ʚ 

ʧʝʨʝʦʩʦʟʥʘʥʠʠ ʠ ʚʳʙʦʨʝ ʦʩʥʦʚʥʳʭ ʞʠʟʥʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠ ʩʤʳʩʣʦʞʠʟʥʝʥʥʳʭ ʦʨʠʝʥʪʘʮʠʡ ʘ 

ʪʘʢʞʝ ʦʪʢʘʟ ʦʪʨʷʜʘ ʥʝʛʘʪʠʚʥʳʭ ʞʠʟʥʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʵʛʦʤʦʪʠʚʦʚ. ʇʨʝʜʦʧʝʨʘʮʠʦʥʥʘʷ 
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ʧʦʜʛʦʪʦʚʢʘ ʧʘʮʠʝʥʪʦʚ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʧʦʜʭʦʜʘ. ʆʧʝʨʘʮʠʠ ʜʣʷ ʣʶʜʝʡ 

ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʚʩʝʛʜʘ ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʘʤ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʤʥʦʞʝʩʪʚʦʤ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʨʦʤʝ ʦʩʥʦʚʥʦʛʦ, ʘ ʪʘʢʞʝ ʯʘʩʪʳʭ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷʤ ʢ ʧʨʠʝʤʫ 

ʤʥʦʛʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʍʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ 

ʨʘʥʠʤʦʩʪʴ ʠ ʦʙʠʜʯʠʚʦʩʪʴ ʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺʩʝ ʵʪʠ 

ʧʨʦʷʚʣʝʥʠʷ ʪʨʝʙʫʶʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ, ʪʝʨʧʝʥʠʷ ʠ ʜʦʙʨʦʪʳ ʤʝʜʧʝʨʩʦʥʘʣʘ. ɺ 

ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʳʡ ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜʳ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʠ ʧʘʮʠʝʥʪʦʚ ʥʝʦʮʝʥʠʤʦʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʤʦʱʴ ʤʝʜʩʝʩʪʝʨ. ʍʠʨʫʨʛ ʠ ʣʝʯʘʱʠʡ ʚʨʘʯ ʥʝ 

ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʘʮʠʝʥʪʘ. ʅʘʠʙʦʣʴʰʝʝ 

ʚʨʝʤʷ ʧʘʮʠʝʥʪ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʤʝʜʠʮʠʥʩʢʦʡ ʩʝʩʪʨʦʡ. ʆʧʳʪ ʢʘʬʝʜʨʳ ʧʨʦʧʝʜʝʚʪʠʢʠ 

ʚʥʫʪʨʝʥʥʠʭ ʙʦʣʝʟʥʝʡ, ʩʝʤʝʡ ʂʘʟʘʭʩʪʘʥʘ ʠ ʩʝʩʪʨʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʃʠʪʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʥʘʫʢ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʧʦʢʘʟʘʣ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 

ʩʝʩʪʨʠʥʩʢʦʛʦ ʫʭʦʜʘ [5] 

ʇʘʮʠʝʥʪʫ ʩ ʪʷʞʝʣʦʡ ʧʘʪʦʣʦʛʠʝʡ ʠʣʠ ʚ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʦʷʥʥʦʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʦʙʫʯʝʥʥʘʷ ʤʝʜʩʝʩʪʨʘ ʧʨʦʩʪʦ 

ʥʝʟʘʤʝʥʠʤʘ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʨʦʛʨʘʤʤʘ ʦʙʫʯʝʥʠʷ ʥʘ ʢʫʨʩʘʭ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʝʜʩʝʩʪʝʨ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʧʨʦʛʨʘʤʤʫ ʦʙʫʯʝʥʠʷ  ʧʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ 

ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʧʘʮʠʝʥʪʦʚ ʠ ʧʘʮʠʝʥʪʦʚ ʥʝʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʜʝʪʝʡ 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʨʝʙʝʥʢʘ ʢ ʦʧʝʨʘʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ 

ʧʦʜʛʦʪʦʚʢʫ ʩʘʤʦʛʦ ʨʝʙʝʥʢʘ, ʪʘʢ ʠ ʧʦʜʛʦʪʦʚʢʫ ʨʦʜʠʪʝʣʝʡ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʜʝʪʷʤ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʙʝʟ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʵʪʦʤ ʨʦʜʠʪʝʣʝʡ. ʈʦʜʠʪʝʣʠ ʙʦʣʴʰʝ ʚʩʝʭ 

ʠʥʬʦʨʤʠʨʦʚʘʥʳ ʦ ʪʦʥʢʦʩʪʷʭ ʭʘʨʘʢʪʝʨʘ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ ʠ ʤʦʛʫʪ ʩʦʚʤʝʩʪʥʦ ʩ ʣʝʯʘʱʠʤ ʚʨʘʯʦʤ 

ʠʣʠ ʭʠʨʫʨʛʦʤ ʦʢʘʟʘʪʴ ʧʦʟʠʪʠʚʥʦʝ ʧʩʠʭʦʢʦʨʨʝʢʪʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɼʦ ʙʝʩʝʜʳ ʩ ʨʝʙʝʥʢʦʤ 

ʦ ʧʨʝʜʩʪʦʷʱʝʡ ʦʧʝʨʘʮʠʠ ʨʦʜʠʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʫ ʚʨʘʯʝʡ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʩʘʤʦʡ ʦʧʝʨʘʮʠʠ, ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴ 

ʨʝʙʝʥʢʘ, ʯʪʦ ʨʦʜʠʪʝʣʠ ʚʩʝʛʜʘ ʙʫʜʫʪ ʩ ʥʠʤ ʨʷʜʦʤ ʠ ʦʥ ʙʫʜʝʪ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ 

ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʦ ʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʨʷʜʦʤ 

ʩ ʨʝʙʝʥʢʦʤ ʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩ ʥʠʤ ʪʝʣʝʩʥʳʡ ʢʦʥʪʘʢʪ. ʄʘʣʝʥʴʢʠʝ ʜʝʪʠ ʦʯʝʥʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʠ ʚʩʝʛʜʘ ʫʣʘʚʣʠʚʘʶʪ ʙʝʩʧʦʢʦʡʩʪʚʦ ʨʦʜʠʪʝʣʝʡ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʘʤʠʤ 

ʨʦʜʠʪʝʣʷʤ ʩʦʭʨʘʥʷʪʴ ʜʫʰʝʚʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʠ ʧʦʟʠʪʠʚʥʳʡ ʥʘʩʪʨʦʡ. ɹʘʟʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʪʨʝʚʦʞʥʦʩʪʠ ʨʦʜʠʪʝʣʝʡ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʪʨʝʚʦʞʥʦʩʪʴ ʠ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʝ ʧʦʚʝʜʝʥʠʝ 

ʨʝʙʝʥʢʘ [6, 7]. ʇʦʵʪʦʤʫ ʚ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʥʝʦʙʭʦʜʠʤʘ ʜʠʘʛʥʦʩʪʠʢʘ ʫʨʦʚʥʷ 

ʪʨʝʚʦʞʥʦʩʪʠ ʢʘʢ ʨʝʙʝʥʢʘ, ʪʘʢ ʠ ʝʛʦ ʨʦʜʠʪʝʣʝʡ. ʄʝʪʦʜʦʤ, ʩʥʠʞʘʶʱʠʤ ʩʪʨʝʩʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ 

ʨʝʙʝʥʢʘ, ʷʚʣʷʝʪʩʷ ʦʧʳʪ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʰʝʜʰʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ 

ʧʦʜʛʦʪʦʚʢʫ ʨʦʜʠʪʝʣʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʚʨʝʤʷ ʠʥʜʫʢʮʠʠ ʚ ʘʥʝʩʪʝʟʠʶ [6ï8]. 

ɺ ʩʣʫʯʘʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʦʧʝʨʘʮʠʦʥʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʨʝʙʝʥʢʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʧʨʝʤʝʜʠʢʘʮʠʠ. ʉʝʜʘʪʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ 

ʚ ʧʨʝʤʝʜʠʢʘʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ  ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʪʨʝʚʦʞʥʦʩʪʠ ʜʝʪʝʡ ʚʦʟʨʘʩʪʘ 

ʜʦ 2ï3 ʣʝʪ. ʇʨʠ ʧʦʚʪʦʨʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ ʨʝʙʝʥʦʢ ʫʞʝ ʠʤʝʝʪ ʦʧʳʪ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʤʝʜʧʝʨʩʦʥʘʣʦʤ ʠ ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʵʪʦʪ ʦʧʳʪ ʙʳʣ ʥʝʛʘʪʠʚʥʳʤ, ʪʦ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʘ ʦʩʦʙʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʨʦʜʠʪʝʣʝʡ ʠ ʨʝʙʝʥʢʘ. ɽʩʣʠ ʨʝʙʝʥʢʫ 

ʥʝ ʙʦʣʝʝ 3 ʣʝʪ, ʨʘʟʛʦʚʘʨʠʚʘʪʴ ʩ ʥʠʤ ʦ ʧʨʝʜʩʪʦʷʱʝʤ ʣʝʯʝʥʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘ ʜʝʥʴ ʜʦ ʧʦʝʟʜʢʠ 

ʚ ʙʦʣʴʥʠʮʫ, ʪʘʢ ʢʘʢ ʘʩʩʦʮʠʘʮʠʷ ʧʨʦʰʣʦʛʦ ʠ ʙʫʜʫʱʝʛʦ ʜʝʪʠ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʚʦʩʧʨʠʥʠʤʘʶʪ 

ʥʝʘʜʝʢʚʘʪʥʦ. ʇʨʠ ʵʪʦʤ ʨʝʙʝʥʢʫ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʫʧʥʦ ʦʙʲʷʩʥʠʪʴ, ʯʪʦ ʪʘʢʦʝ ʙʦʣʴʥʠʮʘ ʠ ʢʘʢ 
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ʪʘʤ ʧʦʤʦʛʘʶʪ ʜʝʪʷʤ ʚʳʟʜʦʨʘʚʣʠʚʘʪʴ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʟʚʦʣʠʪʴ ʨʝʙʝʥʢʫ ʩʘʤʦʤʫ ʚʳʙʨʘʪʴ ʠ ʚʟʷʪʴ 

ʩ ʩʦʙʦʡ ʚ ʙʦʣʴʥʠʮʫ ʥʝʦʙʭʦʜʠʤʳʝ ʚʝʱʠ, ʠʛʨʫʰʢʠ ʠ ʢʥʠʞʢʠ. ʈʦʜʠʪʝʣʷʤ ʥʝ ʩʪʦʠʪ ʙʝʩʧʦʢʦʠʪʴʩʷ 

ʠ ʜʝʣʘʪʴ ʟʘʤʝʯʘʥʠʷ ʨʝʙʝʥʢʫ, ʝʩʣʠ ʦʥ ʢʘʧʨʠʟʥʠʯʘʝʪ ʠʣʠ ʧʣʘʯʝʪ. ʆʪʢʨʳʪʦʝ ʚʳʨʘʞʝʥʠʝ ʨʝʙʝʥʢʦʤ 

ʩʚʦʠʭ ʯʫʚʩʪʚ ð ɻ ʪʦ ʥʦʨʤʘʣʴʥʦ ʜʣʷ ʜʝʪʝʡ. ʉʧʦʩʦʙʥʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʥʪʨʦʣʷ ʟʘ ʩʚʦʠʤ 

ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʜʘʞʝ ʜʣʷ ʚʟʨʦʩʣʳʭ ʥʝ ʚʩʝʛʜʘ ʧʦʩʠʣʴʥʘʷ ʟʘʜʘʯʘ. ɼʝʪʷʤ 

ʩʚʦʡʩʪʚʝʥʥʦ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʠ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʣʝʯʝʙʥʳʭ ʧʨʦʮʝʜʫʨ, ʧʨʠʯʠʥʷʶʱʠʭ ʠʤ ʙʦʣʴ. ɺ 

ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ ʨʦʜʠʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʷʚʣʷʪʴ ʙʦʣʴʰʦʝ ʪʝʨʧʝʥʠʝ ʠ ʜʦʙʨʦʜʫʰʠʝ. ʅʝ 

ʩʪʦʠʪ ʧʨʠ ʵʪʦʤ ʨʫʛʘʪʴ ʨʝʙʝʥʢʘ ʠ ʜʝʣʘʪʴ ʝʤʫ ʟʘʤʝʯʘʥʠʷ. ʅʘʜʦ ʪʝʨʧʝʣʠʚʦ ʫʙʝʜʠʪʴ ʨʝʙʝʥʢʘ, ʯʪʦ 

ʵʪʠ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʥʝʛʦ ʧʦʣʝʟʥʳ,  ʫʩʢʦʨʷʪ ʣʝʯʝʥʠʝ ʠ ʝʛʦ ʙʳʩʪʨʝʝ ʚʳʧʠʰʫʪ ʠʟ ʙʦʣʴʥʠʮʳ. ʇʨʠ 

ʧʨʦʷʚʣʝʥʠʠ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʩʪʨʘʭʘ ʚ ʥʦʚʦʡ ʜʣʷ ʨʝʙʝʥʢʘ ʩʠʪʫʘʮʠʠ ʦʯʝʥʴ ʠ ʦʯʝʥʴ ʚʘʞʥʳʤ 

ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʝʝ ʩʧʦʢʦʡʥʦʝ ʠ ʫʚʝʨʝʥʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʦʜʠʪʝʣʝʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʨʷʜʦʤ ʩ ʨʝʙʝʥʢʦʤ. ʉʧʦʢʦʡʥʳʡ ʛʦʣʦʩ, ʚʥʫʪʨʝʥʥʝʝ ʜʫʰʝʚʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʥʘʧʦʣʥʝʥʥʦʝ ʜʦʙʨʦʪʦʡ ʠ ʟʘʙʦʪʦʡ, ʪʝʣʝʩʥʳʡ ʢʦʥʪʘʢʪ ʥʘʠʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʫʩʧʦʢʘʠʚʘʶʪ 

ʨʝʙʝʥʢʘ. ɽʩʣʠ ʨʝʙʝʥʢʫ 4ï7 ʣʝʪ ʨʘʟʛʦʚʘʨʠʚʘʪʴ ʩ ʥʠʤ ʦ ʧʨʝʜʩʪʦʷʱʝʤ ʣʝʯʝʥʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʜʦ ʧʦʝʟʜʢʠ ʚ ʙʦʣʴʥʠʮʫ, ʪʘʢ ʢʘʢ ʜʝʪʠ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʫʞʝ ʧʳʪʘʶʪʩʷ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʜʣʷ ʵʪʦʛʦ ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʨʝʙʝʥʢʫ ʪʘʢʞʝ ʥʘʜʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʢʨʘʪʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʝʜʩʪʦʷʱʝʤ ʣʝʯʝʥʠʠ. ɺ 

ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʜʝʪʠ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʫʤʥʳ ʠ ʠʭ ʥʝ ʩʪʦʠʪ ʦʙʤʘʥʳʚʘʪʴ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʣʝʯʝʥʠʠ 

ʙʫʜʝʪ ʥʝ ʙʦʣʴʥʦ. ɼʝʪʷʤ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ ʩʚʦʡʩʪʚʝʥʥʦ ʬʘʥʪʘʟʠʨʦʚʘʪʴ. ʌʘʥʪʘʟʠʠ ʨʝʙʝʥʢʘ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʩʠʣʴʥʦ ʧʨʝʫʚʝʣʠʯʠʚʘʶʪ ʦʧʘʩʥʦʩʪʴ ʣʝʯʝʥʠʷ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʙʝʥʢʫ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʩʪʫʧʥʫʶ ʝʛʦ ʧʦʥʠʤʘʥʠʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʝʜʩʪʦʷʱʝʤ ʣʝʯʝʥʠʠ ʠʣʠ ʦʧʝʨʘʮʠʠ. 

ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʙʝʩʝʜʝ ʩ ʨʝʙʝʥʢʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʙʝʛʘʪʴ ʪʘʢʠʭ ʚʳʨʘʞʝʥʠʡ ʢʘʢ ʭʠʨʫʨʛ ʯʪʦ-ʪʦ ʨʘʟʨʝʞʝʪ ʠʣʠ ʦʪʨʝʞʝʪ. ʊʘʢʠʝ ʪʝʨʤʠʥʳ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘʤʝʥʠʪʴ ʥʘ ʪʘʢʠʝ ʩʣʦʚʘ ʢʘʢ ʚʳʣʝʯʠʪ ʪʦ ʤʝʩʪʦ, ʢʦʪʦʨʦʝ ʙʦʣʝʝʪ. 

ɼʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫʞʝ ʥʘʯʠʥʘʝʪ ʚʦʣʥʦʚʘʪʴ ʢʘʢ ʦʥʠ ʙʫʜʫʪ ʚʳʛʣʷʜʝʪʴ 

ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. ɺ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʶ ʢʦʥʪʨʦʣʷ ʟʘ ʩʠʪʫʘʮʠʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʦʱʨʷʪʴ ʨʝʙʝʥʢʘ 

ʧʨʠ ʧʦʧʳʪʢʘʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʚʠʜʘ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʚʳʙʦʨ ʢʥʠʛ, ʠʛʨʫʰʝʢ, 

ʧʠʪʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʪʝʨʧʝʣʠʚʦ ʨʝʙʝʥʢʘ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦʙʦ ʚʩʝʭ ʧʨʝʜʩʪʦʷʱʠʭ ʣʝʯʝʙʥʳʭ 

ʧʨʦʮʝʜʫʨ. ʕʬʬʝʢʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʧʦʟʠʪʠʚʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʙʝʥʢʘ 

ʷʚʣʷʝʪʩʷ ʥʘʣʘʞʝʥʥʘʷ ʪʝʣʝʬʦʥʥʘʷ ʩʚʷʟʴ ʩ ʙʣʠʟʢʠʤʠ ʜʨʫʟʴʷʤʠ ʨʝʙʝʥʢʘ.  

ɼʣʷ ʜʝʪʝʡ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʠʭ ʚʥʝʰʥʠʡ ʚʠʜ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʚʤʝʩʪʥʦʛʦ ʚʨʝʤʷʧʨʦʚʦʞʜʝʥʠʷ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ɼʝʪʷʤ ʧʦʜʨʦʩʪʢʦʚʦʛʦ 

ʚʦʟʨʘʩʪʘ ʥʝʦʙʭʦʜʠʤʘ ʙʦʣʝʝ ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʝʛʦ ʙʦʣʝʟʥʠ ʠ ʤʝʪʦʜʘʭ ʣʝʯʝʥʠʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʠ ʫʩʧʝʰʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, 

ʝʩʣʠ ʧʦʜʨʦʩʪʦʢ ʦʩʦʟʥʘʥʥʦ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʮʝʥʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʧʨʦʮʝʩʩʘ ʣʝʯʝʥʠʷ. ɿʥʘʯʠʤʦʡ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʪʨʘʚʤʦʡ ʧʦʜʨʦʩʪʢʘ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʝʛʦ ʩʚʦʙʦʜʳ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠ 

ʦʧʝʨʘʮʠʠ. ʏʨʝʟʤʝʨʥʘʷ ʟʘʙʦʪʘ ʠ ʥʘʨʫʰʝʥʠʝ ʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʜʨʦʩʪʢʘ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ 

ʧʦʚʣʠʷʪʴ ʥʘ ʣʝʯʝʥʠʝ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʪʦʥʢʦ ʯʫʚʩʪʚʦʚʘʪʴ, ʢʦʛʜʘ ʧʦʜʨʦʩʪʢʫ ʥʫʞʥʘ 

ʧʦʤʦʱʴ, ʘ ʢʦʛʜʘ ʫ ʥʝʛʦ ʝʩʪʴ ʙʦʣʴʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʧʦʙʳʪʴ ʚ ʦʜʠʥʦʯʝʩʪʚʝ. 

ɸʤʙʫʣʘʪʦʨʥʘʷ ʭʠʨʫʨʛʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʩʣʦʞʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʙʝʟ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʥʘʭʦʞʜʝʥʠʷ ʨʝʙʝʥʢʘ ʚ ʩʪʘʮʠʦʥʘʨʝ. ɺ ʫʩʣʦʚʠʷʭ ʘʤʙʫʣʘʪʦʨʥʦʡ ʭʠʨʫʨʛʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʯʝʥʴ 

ʤʘʣʦ ʚʨʝʤʝʥʠ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʨʝʙʝʥʢʘ ʢ ʙʦʣʴʥʠʯʥʳʤ ʫʩʣʦʚʠʷʤ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʩʪʴ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʨʠ ʘʤʙʫʣʘʪʦʨʥʦʡ ʭʠʨʫʨʛʠʠ, ʜʝʪʠ 

ʠʩʧʳʪʳʚʘʶʪ ʩʪʨʘʭ ʠ ʪʨʝʚʦʛʫ, ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʪʦʨʦʛʦ ʧʨʦʜʦʣʞʘʶʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʦ 

ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ [6, 9, 10].  

ʅʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʳʨʘʞʘʣʠʩʴ ʚ ʚʠʜʝ ʘʛʨʝʩʩʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʪʨʝʚʦʛʠ, ʘʧʘʪʠʠ, 
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ʥʘʨʫʰʝʥʠʠ ʨʝʯʠ, ʚ ʩʪʨʘʭʝ ʧʝʨʝʜ ʣʶʙʳʤ ʤʝʜʧʝʨʩʦʥʘʣʦʤ [2]. ʇʦʵʪʦʤʫ ʧʨʠ ʣʝʯʝʥʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʘʤʙʫʣʘʪʦʨʥʦʡ ʭʠʨʫʨʛʠʠ ʥʝʦʙʭʦʜʠʤʘ ʩʧʝʮʠʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʜʦ 

ʦʧʝʨʘʮʠʠ ʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʘ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʢʘʢ ʩʘʤʦʛʦ ʨʝʙʝʥʢʘ, ʪʘʢ ʠ ʨʦʜʠʪʝʣʝʡ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ  

ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʘʮʠʝʥʪʦʚ ʩʦ ʩʧʠʥʥʦʤʦʟʛʦʚʳʤʠ ʪʨʘʚʤʘʤʠ 

ʉʧʠʥʥʦʤʦʟʛʦʚʘʷ ʪʨʘʚʤʘ, ʚʝʜʫʱʘʷ ʢ ʦʛʨʘʥʠʯʝʥʠʶ ʜʚʠʛʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʦʩʪʦʷʥʥʦʡ ʧʦʤʦʱʠ ʨʦʜʥʳʭ ʠ ʙʣʠʟʢʠʭ, ʩʪʘʚʠʪ ʯʝʣʦʚʝʢʘ ʧʝʨʝʜ ʩʠʪʫʘʮʠʡ, ʚ ʢʦʪʦʨʦʡ ʝʤʫ 

ʧʨʝʜʩʪʦʠʪ ʧʝʨʝʩʤʦʪʨʝʪʴ ʧʨʠʦʨʠʪʝʪ ʞʠʟʥʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠ ʚ ʮʝʣʦʤ ʩʤʳʩʣʦʞʠʟʥʝʥʥʫʶ 

ʦʨʠʝʥʪʘʮʠʶ. ɺ ʫʩʣʦʚʠʷʭ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʬʫʥʢʮʠʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʚʦʟʣʘʛʘʶʪʩʷ ʥʘ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʠ ʧʝʨʩʦʥʘʣ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ. ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʩʦʪʨʫʜʥʠʢʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʷʚʣʷʶʪʩʷ: 

ʧʦʜʜʝʨʞʢʘ ʤʦʪʠʚʘʮʠʠ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʥʘʜʝʞʜʳ ʥʘ ʙʣʘʛʦʧʦʣʫʯʥʳʡ ʠʩʭʦʜ. ʇʨʠ ʵʪʦʤ 

ʧʘʮʠʝʥʪʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʮʝʣʷʭ ʠ ʤʝʪʦʜʘʭ 

ʨʝʘʙʠʣʠʪʘʮʠʠ, ʝʛʦ ʙʫʜʫʱʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ, ʞʠʟʥʝʥʥʳʭ ʧʝʨʩʧʝʢʪʠʚʘʭ ʠ ʦ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʷʭ [11, 12]. 

ɺ ʧʨʦʮʝʩʩʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʥʘʨʘʙʦʪʢʦʡ ʠʤ ʪʘʢʠʭ ʧʦʟʠʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʢʘʢ ʛʫʤʘʥʠʟʤ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʩʪʴ, 

ʜʦʙʨʦʜʫʰʠʝ, ʩʦʩʪʨʘʜʘʥʠʝ, ʵʤʧʘʪʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʥʝʚʝʨʙʘʣʴʥʦʤʫ ʚʥʠʤʘʥʠʶ, 

ʦʧʪʠʤʠʩʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʙʫʜʫʱʝʤʫ ʧʘʮʠʝʥʪʘ, ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ 

ʞʠʟʥʝʥʥʳʝ ʮʝʣʠ ʧʘʮʠʝʥʪʘ, ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ [13]. 

ʇʨʠ ʩʧʠʥʥʦʤʦʟʛʦʚʳʭ ʪʨʘʚʤʘʭ ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ ʥʫʞʜʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʘʤʠ 

ʧʘʮʠʝʥʪʳ, ʥʦ ʠ ʠʭ ʙʣʠʟʢʠʝ ʨʦʜʩʪʚʝʥʥʠʢʠ, ʢʦʪʦʨʳʝ ʫʭʘʞʠʚʘʶʪ ʟʘ ʥʠʤʠ. ɸʜʝʢʚʘʪʥʦʝ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʙʣʠʟʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʘʮʠʝʥʪʘ ʩʦ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʪʨʘʚʤʦʡ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʧʘʮʠʝʥʪʘ. ʈʦʜʩʪʚʝʥʥʠʢʠ, ʫʭʘʞʠʚʘʶʱʠʝ ʟʘ 

ʙʦʣʴʥʳʤ, ʚʳʥʫʞʜʝʥʳ ʧʨʝʦʜʦʣʝʚʘʪʴ ʣʠʯʥʦʩʪʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʨʝʰʝʥʠʠ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ 

ʧʨʦʙʣʝʤ ʠ ʜʦʣʛʦʤ ʧʝʨʝʜ ʧʦʣʫʯʠʚʰʠʤ ʪʷʞʝʣʫʶ ʪʨʘʚʤʫ ʨʦʜʩʪʚʝʥʥʠʢʦʤ. ɺ ʩʣʦʞʠʚʰʝʡʩʷ 

ʩʠʪʫʘʮʠʠ ʙʝʟ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʨʦʜʩʪʚʝʥʥʠʢʘ ʦʯʝʥʴ ʠ ʦʯʝʥʴ ʩʣʦʞʥʦ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʜʝʧʨʝʩʩʠʚʥʳʤ ʩʦʩʪʦʷʥʠʷʤ. ʇʦʵʪʦʤʫ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ, ʥʘʯʠʥʘʷ ʩ ʜʦʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, 

ʥʝʦʙʭʦʜʠʤʘ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʘ, ʢʘʢ ʧʘʮʠʝʥʪʘ, ʪʘʢ ʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʭʘʞʠʚʘʪʴ 

ʟʘ ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʠʚʰʠʤ ʩʧʠʥʥʦʤʦʟʛʦʚʫʶ ʪʨʘʚʤʫ.  

ʇʨʦʛʨʘʤʤʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʥʝ ʪʦʣʴʢʦ ʤʝʪʦʜʳ ʦʙʨʝʪʝʥʠʷ 

ʘʜʝʢʚʘʪʥʦʛʦ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʠ ʩʘʤʦʛʦ ʧʘʮʠʝʥʪʘ, 

ʧʦʣʫʯʠʚʰʝʛʦ ʩʧʠʥʥʦʤʦʟʛʦʚʫʶ ʪʨʘʚʤʫ, ʥʦ ʠ ʦʙʫʯʝʥʠʝ ʫʭʘʞʠʚʘʶʱʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʤʝʪʦʜʘʤ 

ʫʧʨʘʚʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʤʠ ʵʤʦʮʠʷʤʠ, ʦʩʦʙʝʥʥʦʩʪʷʤ ʫʭʦʜʘ, ʤʝʪʦʜʘʤ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʚ 

ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʤʝʪʦʜʘʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʛʨʫʧʧʘʤʠ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ. 
 

ɿʘʢʣʶʯʝʥʠʝ 

1. ʆʪʩʫʪʩʪʚʠʝ ʜʦʣʞʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʩʠʪʫʘʮʠʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʨʦʪʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʧʨʠʟʥʘʢʦʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ. 

2. ʆʪʩʫʪʩʪʚʠʝ ʜʦʣʞʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʘʮʠʝʥʪʦʚ ʚ ʧʝʨʠʦʜ ʦʞʠʜʘʥʠʷ 

ʦʧʝʨʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʜʝʧʨʝʩʩʠʚʥʳʤ ʩʦʩʪʦʷʥʠʷʤ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʝʟʢʦ ʩʥʠʞʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʘʮʠʝʥʪʘ. 

3. ʇʨʦʛʨʘʤʤʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʨʘʙʦʪʫ ʧʦ ʥʦʨʤʘʣʠʟʘʮʠʠ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʘʮʠʝʥʪʘ, ʥʦ ʠ ʝʛʦ ʙʣʠʞʘʡʰʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ. 
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4. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʦʜʜʝʨʞʢʘ ʤʦʪʠʚʘʮʠʠ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʥʘʜʝʞʜʳ ʥʘ ʙʣʘʛʦʧʦʣʫʯʥʳʡ ʠʩʭʦʜ. 

5. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʥʝʦʙʭʦʜʠʤʘ ʧʦʤʦʱʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʤʝʜʩʝʩʪʨʳ. 
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Abstract. This paper introduces the application of Siemens S7-200 PLC in standby power 

supply. PLC collects the normal running state signal of the primary equipment, which is used as the 

starting condition and locking condition of the standby power supply automatically input. It realizes 

different functions through programming to adapt to different running modes. Through PLC and king 

view in the laboratory, I verified the operation mode. It is also increases the obstacles, enriches the 

content of the standby self-casting system, and realizes the simulation of the joint adjustment with 

PLC. It is more obvious to watch the practical application of the stand auto-casting and the 

diversification of its functions. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ PLC 

ʚ ʨʝʟʝʨʚʥʦʤ ʠʩʪʦʯʥʠʢʝ ʵʥʝʨʛʠʠ Siemens S7-200. PLC ʧʦʣʫʯʘʝʪ ʩʠʛʥʘʣ ʦ ʥʦʨʤʘʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʨʘʙʦʪʳ ʦʜʥʦʛʦ ʠʟ ʧʝʨʚʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʠʡ ʟʘʧʫʩʢʘ ʠ ʫʩʣʦʚʠʡ 

ʙʣʦʢʠʨʦʚʢʠ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʨʝʟʝʨʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʧʨʦʛʨʘʤʤʠʨʫʷ ʠʭ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʨʘʙʦʪʳ. ɺ 

ʣʘʙʦʨʘʪʦʨʠʠ PLC ʠ Mastic King ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʨʝʟʝʨʚʥʦʝ ʧʠʪʘʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢ 

ʨʘʙʦʪʘʝʪ ʩʠʩʪʝʤʘ ʩʙʨʦʩʘ, ʠ ʢʘʢ ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ.  

 

Keywords: PLC back up power, Programable Logic Controller, self-resetting system. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʧʘʩʥʦʝ ʧʠʪʘʥʠʝ PLC, ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʣʝʨ, 

ʩʠʩʪʝʤʘ ʩʘʤʦʩʙʨʦʩʘ. 

 

The backup power system designed in this paper can guarantee the effect of automatically 

switching lines to ensure stable power supply in case of power failure. So that there will be no 

power outage in the substation. The design of the system affects the stable operation of the whole 
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system, which is its core. The relay used in the early stage of our country belongs to the foundation 

of the system of power backup in substation station. There are complex defects of line. After the 

long-term work of the system, the probability of failure will be increased constantly. Consuming a 

great deal of manpower and material resources, the operation of the current power equipment has 

fallen far behind its needs. Based on the above situation, the research content of this paper, based on 

PLC as the basis, design a PLC-based standby self-investment system. Through relevant 

experiments, it can be seen that the back-up self-investment system based on PLC system has a 

series of advantages such as better safety and higher reliability and can meet the requirements of 

control in actual situations [1]. 

With the continuous development of relay protection, the standby power supply has also been 

continuously developed and optimized. From the initial electromagnetic type, until now the 

microcomputer type, its development speed is fast. The initial electromagnetic type of self-

propelled equipment is mainly composed of the following parts, which are time, intermediate and 

low voltage relays. The staff can easily realize the operation of wiring, and the maintenance process 

is simple. Because of the above advantages, it has been widely used in various fields. At the same 

time, electromagnetic relay has the following defects, such as its large size leading to storage 

difficulties, short use time, slow running speed and other defects. After the optimization and 

development, the transistor ð type equipment appeared. The emergence of this type overcomes the 

above-mentioned defects such as large size, and its function has not been improved. In the actual 

situation of the project, there may be power failure caused by power failure, so the use of backup 

power supply is needed to ensure the smooth use of the entire power supply, which greatly 

improves the reliability of the whole system power supply process. The principle of backup power 

is simple and the cost is lower. Therefore, it has been widely used in various fields. The most 

common means of power generation in our country are thermal power generation. Therefore, the 

reliability of power supply process should be ensured. Therefore, the existence of backup power 

supply system can better improve this effect [2]. 

Research and application of automatic input device based on microcomputer standby power 

supply if there is a failure of the power supply circuit, resulting in a power failure, then the 

existence of the backup power supply system, will avoid the occurrence of this phenomenon. The 

self-propelled system has the effect of minimizing losses. The backup power supply has the 

following functions, such as automatic and rapid load switching, to ensure the smooth running of 

the circuit. This backup power supply is called an APD device. The continuous development of this 

device has also played a role in promoting the social economy. 

Single bus section operation mode, in most of the application of large factories, then the use 

of PLC-based standby power source system, can greatly improve its reliability. In the last century, 

most APD devices were realized by relay, but there were many defects, such as more electric shock 

and lower service life, which led to the elimination of relay quickly. The development of integrated 

microcomputer APD device makes it adapt to the development of The Times and play its important 

effect. Compared with the traditional relay, the development of the new integrated microcomputer 

APD device has the following advantages: the first point is that the device is intuitive and simple. 

Its small volume, occupy a small space, at the same time for the data can be real-time view effect. 

Not only that, but you can also adjust the size of the run data. Second, the device has high 

reliability. Electromagnetic compatibility technology can greatly improve the reliability of the 

effect. At the same time, the combination of new anti-electromagnetic and PC devices, including 

digital filtering technology on the software, can reduce the probability of failure. The third feature is 

the high degree of intelligence of this device. Have a good ability to adapt. The fourth point is that 
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the device has better comprehensive capacity. The device has two functions of networking and off 

ð networking. Is monitored by the master station when connecting to the network. Functions can 

be automatically completed when the system is disconnected from the network. Even if a fault 

occurs, the system reliability will not be reduced. The core of this device is the CPU. CPU functions 

can achieve the effect of BZT logic. Compared with the previous mechanical and electrical room 

equipment, its information processing speed is faster, while the memory function is stronger, the 

connection is relatively simple. By using BZT logic, the previous wiring debugging process is 

eliminated. Microcomputer BZT can play a comprehensive logic judgment effect; better solve the 

previous electric shock with bad defects. Can increase the size of the correct movement accuracy. 

This device can also carry out error correction query, once the error situation, the system can 

automatically deal with and eliminate interference, avoid the production of wrong action. 

The main work of this paper Combined with the development status of the automatic input 

device of standby power supply at home and abroad and the background significance of the 

research, to understand the development prospect of the automatic input device of standby power 

supply and the structure and function principle of the standby power supply, understand the 

implementation of the programming logic of the automatic input device of standby power supply 

and the method of application. Application of Siemens series PLC in school laboratory to realize the 

control of standby power brake input [3].  

Automatic input of standby power supply scheme Power supply scheme requirements the 

step-down substation of the factory is powered by line 1 and Line 2, and the power supply 1 and 

2 are not started together. The capacity of Line 1 and line 2 of the transformer is the same and the 

capacity of line 2 is dark standby for each other. They are all equipped with current velocity break 

and overcurrent protection devices. In normal operation, the two power cables run separately. If an 

accident occurs in a circuit, the automatic input device of the standby power supply first cuts out the 

circuit breaker on the circuit, and then connects the low-voltage side bus circuit breaker. In this way, 

the normal line supplies power to all the loads on the buses in section I and II. 

The BZT device can display the function of information in real time and has a good human-

computer interaction effect. The recording of information facilitates the operation of post-accident 

analysis. Microcomputer BZT is similar to theory, can improve the quality of microcomputer BZT 

without using electromagnetic relay [4]. 

In practice, the APD device needs to meet the following conditions in order to be effective: 

for the APD device, it needs low voltage or no voltage to work. It is necessary to ensure that the 

power failure time of the device is short to improve the effect of self-starting. Allowing only one 

action at a time reduces the possibility of persistent failures. If used for many times, serious 

accidents will occur. In case of loss of voltage of working power supply, the APD device needs to 

delay the function of switching the circuit breaker of working power supply. The setting of this 

function can effectively avoid the back-up power supply. 

Even if the fuse is blown, or the circuit breaker is tripped, the usual power supply is removed, 

but the APD device does not perform any operation. Perform this operation only when there is no 

voltage or current on the incoming line side. Standby voltage when there is no voltage or current, no 

operation is performed. This equipment needs to be equipped with the following two devices, which 

are low-voltage starting module and no-current detection starting module [5]. The removal time of 

external faults should be less than the delay time of the APD device. 

To complete the effect of the action logic, you need to use the configuration permit condition 

and the locking condition to achieve. If it is through the secondary circuit connection, then it will 

not be able to complete the effect. First of all, it is necessary to charge the action logic, and then 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ6. 2023 

https://doi.org/10.33619/2414-2948/91 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 279 

 

determine the allowed and locked conditions. If it is determined to meet the conditions, the 

corresponding action behavior will be carried out. 

The charging logic is equipped in the software of the corresponding backup switching device. 

Compared with the previous pulse closing relay, it has a better functional effect. There will not be 

multiple actions of the backup automatic switching device. Although the above operations are 

properly solved according to the principle that the input of the standby locking contact is set as the 

pulse input, the standby device needs to be manually reset after the standby action, and manual 

operation or the corresponding protection device locks the standby action, which increases the 

operating procedure and the possibility of error for the operator [6]. 

Power supply scheme operation mode for the operation mode of substation, different analysis 

should be carried out according to the actual situation. In normal circumstances, there are three 

types of automatic input modes for checking standby voltage in open-loop substations. The first is 

the way of running the double bus. If any bus loses voltage and no current occurs at the same time, 

it is necessary to judge whether part of the load is lost according to the size of the actual power and 

then relevant judgment. The operation of cutting out the original power supply line. The second way 

is to fully reveal the nail open ring way. At this time, the load is fed through the incoming line B. It 

has been found through testing that there is no voltage in the bus bar of the substation and no 

current in the incoming line B. Incoming line A and B call by open-loop mode, and the automatic 

input switch changes accordingly. The working principle of both is the same: for this device, there 

is only one input mode, and once the input mode is changed, the reliability and stability will be 

reduced [7]. Line 1 and Line 2 use the room running in series or, for both transformers, the capacity 

size is the same. Dark devices for each other. 
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Figure 1. Schematic diagram of the main circuit 
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PLC type and model selection PLC is a variety of complex, mainly Siemens, Mitsubishi, 

Toshiba, etc., but can produce a set of equipment and a complete variety of mainly Siemens, 

Mitsubishi PLC. The PLC model selected by this system is S7-200 226, and its physical picture is 

shown in Figure 2. 

 

 
 

Figure 2. Actual picture of the S7-200 

 

PLC output with circuit breaker controller the switching and closing control of circuit 

breakers QF1, QF2 and QF3 are divided into manual mode and automatic mode, which are 

switched by SA11, SA21 and SA31 respectively. No matter in manual mode or automatic mode, 

one circuit breaker QF1, QF2 and QF3 is locked but cannot be closed, so as to ensure that the two 

power supplies do not run in parallel, as shown in the Figure.  

SA12, SA22 and SA32 are the manual station control switches of QF1, QF2 and QF3 

respectively, while KC1, KC2, KC3 and KC4, KC5 and KC6 are the partial and closing relays 

respectively. KP1 and KP2 are the protective relay outlets of main transformer 1 and main 

transformer 2 respectively, and KP3 is the relay protection outlet of the bus block circuit breaker. 

KL1, KL2 and KL3 are anti-jump relays.  

When the SA31 control switch is in the automatic position, the standby power automatic input 

device is in operation. In the manual position, the standby power input device automatically exits 

the operating state. When the standby power automatic input device is in operation, if QF1 trip, the 

control loop of QF3 knows that the auxiliary normally closed contact of QF1 is closed.  

When QF2 is in the closed state, the closing coil Y03 of QF3 can be powered to close QF3, 

and the standby power supply is put into use. On the other hand, if the QF2 trip, the backup power 

will also be put into use. 

 


